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 ←ᵲⱧ Τϣᶘό₈ῇϬ   

 

ᾍԁ 

 

ˢԁּזˣ ӽ⁯ ế ᴟᾆẕ  ᾽ ʺ ∫ ᶘ ễ  
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│∂╘⌐ 

 

 ⁸ ⁸ ⌂≥⌐╟╢ ⅜ ⁸ ⇔≡™╢⁹ ⌐⁸ ─ ⌐╟╢

⅜ ≢№╡⁸2015 ה ⌐╟╢ ≢─ ╩ ≤⇔√Γ ╡ ™Δ

─ ⁸2022⅛╠─Γ Δ─ ⌂≥─ ⅜ ⌐ ╠╣≡™╢⁹ 

↕≡⁸ ─ ─ ─ │⁸ ─ 28 3 1)⌂≥⌐╟╢

≤⁸ 1─ 4 ⌐ ↕╣╢⁹ ⅛╠ ⌐╟╢ ⅜ ™≤↕╣≡⅝≡™╢⅜⁸ ⁸ ⇔√

─ ≢╙⁸ ⁸ ⅜ ≢№╢⁹ 

 

1 2004 10 23          

2 2004 10 23          

3 2012 7     ╖╛╕ ◓Ɽ▬Ⱨfiה    

4 2015 9 ה       

5 2019 10 19         

6 2019 10 19         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 ─ ─ 1) 

 

Ɽ▬Ⱨfi◓

ה
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─ ⌐ ∆╢ ⁸ ⌂ ⌐│⁸ ─ ╩ ⌐⇔⁸∕─ ⅜ ≢№╢

⅜⁸ ─ ⌐ ∆╢ │ ↄ⁸ ─ ╡ ╖⅜ ≤↕╣≡™╢─⅜ ≢№╢⁹ 

∕─√╘⁸ │⁸ ╛ ↔≤⌐ ⌐ ↕╣≡™╢ ─6 ─ ⌐⅔↑╢

⁸ ─ ⌐≈™≡⁸Γ Δ─ ─ ⌐╟╡⁸ ⅔╟┘ ╩ ⌐

∆╢≤≤╙⌐⁸ ─ ─ ⌐ ╦╢ ─√╘─ ⁸ ⌂≥╩ ∆╢⁹ 

 

 

1)  ⁸ 28 3  

 

 

1 ⌐ ∆╢ ─  

 

≢│⁸ ─ 1 6⌐ ∆╢ ─ ⅔╟┘ ─ ⌂≥⌐ ≠™

≡⁸ ─ ⅛╠ ─ ─ ⌐ ⇔≡⁸ Case Study⁸ ╩ ℮⁹ 

 

1 ה   

2004 16 10 ─ 23 ≢│⁸ ─ ─ 14 3,030m⁸

─ 11 4,340m≢ ⇔⁸∕─℮∟ 2 ─ ≢ ⇔⁸ ⅜ ⇔√⁹ ╩ ↑≡⁸

│ 2)⌐╟╡ ⁸ ⌂≥─ ╩ ⇔⁸ 17 3 30

⌐₈  ₉3)╩ ⇔≡™╢⁹ ─ √╢ │⁸ ⇔√⁸

─ 13.2k ⁸ ─ 5.5k ≢№╢⅜⁸ ≢│⁸∕╣∙╣╩

1⅔╟┘ 2≤⇔≡⁸ ─ ⁸ ⌐ ≠™≡ ∆╢⁹ 

13.2k ≢│⁸ 1─ ⅜ ⇔√⁹ ─ ⁸₈ ─ │⁸ ─

│ ↕╣≡™√⅜⁸ ⌐╟╡ ─╡ ⅜ ⇔⁸ ─ ⌐╟╡ ⅜ ⇔⁸ ╙

╦╢ ⌐╟╡ ₉≤⇔≡™╢⁹ 

╕∏⁸ ╛ ─ ≢│⁸ │ 21:00⌐ ⇔⁸ │ 23:15≤↕╣╢─≢⁸ ╕≢

─ │2 15⌐⌂╢⁹╕√⁸ │⁸ ⌐№╢ 13.0k─

≢№╢ 2─Ⱨכ◒ 8.29m≤HWL─8.16m⅛╠│ ⇔⌂™⅜⁸ │3040cm≢№

╢√╘⁸ ≢│40cm≤∆╢⁹↕╠⌐⁸1 ⌐╟╢≤⁸ ↕ 40cm⁸ │

4 ≤↕╣≡™╢ ⁸ 5 ⁹⌂⅔⁸ ⅛╠ ╕≢─ │ 30mŸ119m≢ ⇔

≡™╢≤↕╣╢⅜⁸ ⌐ ∆╢ │ √╠⌂™⁹ 

 

 

 

 

 

 

 

1 ─ ─ ה ⁸ ה 2) 
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2 13.0k─ 2) 

 

⌐⁸ ─ ⌐≈™≡⁸ ≢─ │ ↄ⁸₈ ה ⅜ ⇔≡™⌂™√╘⁸

─ ≢ ⇔√₉≤ ↕╣≡™╢⅜⁸ ─ T.P.+8.07

T.P.+1.16 ⌐╟╣┌⁸6.91m≤ ╖ ╣╢⁹ 

 ⅛╠⁸ 1≢│⁸ₒ 40cm⁸ ╕≢─ │ 2 15 ╕√│ 4 ⁸

│ 30mќ119m⁸ ≤ │ ₓ≤ ∆╢⁹ 

 

2 ה   

1≤ ⌐⁸2004 10 23 ⌐╟╡⁸ ─ 5.4k ⌐⅔™≡⁸

2─ ⅜ ⇔√⁹ ─ ─ ≢│₈ ⌐╟╢ ─╡ ⌐╟╢

≢№╡⁸ ⅜ ⇔√ ≢⁸ ╕√│ ─ ╙№∫√₉≤↕╣≡™╢⁹ 

⌐ ╦╢ ⌐≈™≡⁸ ⌂≥⌐╟╢≤⁸ │18:00⌐ ⇔⁸23:18⌐ ≢№╢─

≢⁸ ⌐ ╢╕≢─ │5 18≤⌂╢⁹╕√⁸ ↕│3040cm≤↕╣≡™╢⁹

⁸ 3 ⌐╟╢≤⁸ ↕│ 47cmⱧכ◒ 10.95m

10.48m⁸ │ 4 20≤↕╣≡™╢⁹↕╠⌐⁸ ⌐≈™≡⁸ ─

⅔╟┘ │ ↕╣≡™⌂™⅜⁸ ─ │100m≤↕╣≡™╢⁹⌂⅔⁸ ⅝ ≢

⅜№╢ ⌂ ≢│⁸ ↕⅜ 50cm≤↕╣≡™╢⁹⌂⅔⁸ ─ ⌐ ∆╢ │

⅜⌂™⅜⁸ ⅛╠ 2 3m≤ ╖ ╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

2 ─ ─ 2)  
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 3 ⌐╟╢ Ɫ▬♪꜡ 2) 

 

⅛╠⁸ 2≢│⁸o │40cm╕√│47cm⁸∕╣∙╣─ ⌐ ∆╢ ╕≢─

│5 18╕√│4 20⁸ │100m⁸ ≤ │ ₓ≤

∆╢⁹ 

⌂⅔⁸ 1⅔╟┘ 2─ ─ │⁸ ─ ╡≤↕╣≡⅔╡ 3)⁸™∏╣╙ ⅜

⌂ ≤↕╣≡™╢⁹ 

 ₒ 1 13.2kx  

₈ ⌐╟╢ ─╡ ₉ ⌐₈ ₉⅜ ╦╢ ⌐╟╡ ⇔√╙─≤ ↕╣ 

╢⁹↓─ ─ │ ≢№╢⅜⁸ ה ⅜ ⇔≡™⌂™√╘⁸  

─ ≢ ⇔≡ ─╡ ╙ ╗ ⅜ ⇔⁸↓╣⌐ ⅜ ╦╡ ⇔√╙ 

─≤ ↕╣╢⁹ 

 ₒ 2 5.4kx  

₈ ⌐╟╢ ─╡ ₉⌐╟╡ ⇔√╙─≤ ↕╣╢⁹ 

↓─ │ ─ ⌐ ⇔⁸ ╩ ⅎ ⇔√ ⅜ ≢ ∆╢ ⇔√ 

─√╘ ─╡ ─ ⅜ ↕╣⁸ ⇔√╙─≤ ↕╣╢⁹╕√⁸  

⅜ ⇔√ ⌐⅔™≡⁸ ╕√│ ─ ╙№∫√╙─≤ ↕╣╢⁹ 

╕√⁸ 1⅔╟┘ 2⌐ ⇔≡⁸ ─ᵑ ᵓ─ ─ 3)⅜ ↕╣≡™╢⁹ 

ᵑ ₈ ⌐╟╢ ₉⌐≈™≡│⁸ ↕╣√ ⅜ ╘╠╣≡™⌂™√╘⁸

∕─╙─╩ ∆╢↓≤⅜ ≢№╢⁹ 

ᵒ ₈ ₉⌐≈™≡│⁸ ╛ ⌐≈™≡⁸ ⌐ ⇔≡│₈ │ ╡ ↄ⁸ ╛⅛⌐ ↄ₉

⌐ ╡⁸ ╩ ∆╢ ⅜№╢⁹ 4 ⁹ 

ᵓ │⁸ ─ ╩ ⅝ↄ ↑≡™╢√╘⁸ ─ ≤∕─ ─ ╘

⌐ ≠™√⁸ ╩ ∆╢ ⅜ ⌐ ≤ ⅎ╢⁹ 

─ ╡⁸ │ ⌐ ∆╢ │ ≤↕╣≡⅔╡⁸ᵒ─ ⌐ ⇔≡⁸ ─╡

⁸♩כ◦ Ⱪ꜡♇◒ ⁸ ▪☻ⱨ□ꜟ♩─ ⁸ ─╡ ⁸ ⌐╟╢ ⅜  
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(a) 13.2k─  

 

 

 

 

 

 

(b) 5.4k─  

4 ─√╘─ 3⌐ ╡ ╖  

 

↕╣√⁹↓╣╠│2004 ─ ≢№╡⁸ ─ ⌐ ⇔≡₈ ╡ ™ ₉─ ⅜ ↕╣

√─│⁸ 1⅔╟┘ 2─ ⅛╠11 ─2015─ ≢─ ⅜ ≢№╢⁹ 

↕╠⌐⁸ ⌐╟╢ ─ ⅜ ⌂╦╣≡™╢⅜⁸ 2074 ₈

₉ S59.3 4)╩ ⇔√ ≤ ─ ≢№╢ 5⌐⅔™≡⁸ 1

≤ 2─ ╩ ⇔⁸ ─ №╡ ≤ ⌂⇔ 13.2k╙

⌐≈™≡⁸ 90 ─℮∟ 68 ⁸∆⌂╦∟ 75%⅜ ─ ⌐№╢√╘⅛ ⇔√ │

─ ⅜ ⅛∫√≤⇔≡™╢⁹↓↓≢⁸ 5─ ⁸ ╡ ™⌐≈™≡│⁸ ─ ─ . ≢ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 ≤ ─ 4) 

As

Ⱪ꜡♇◒

♩כ◦

HWL

As)

Ⱪ꜡♇◒

HWL
▪☻ⱨ□ꜟ♩
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≢ ∆╢⅜⁸ 5 ⌐ ↕╣√ │ ⌐╟╢ ─ ╩ ∆╢√╘─ ≢│⌂™√╘⁸

∕╣⌐╟╢ ─ │ ≢⅝⌂™↓≤⌐ ⅜ ≢№╢⁹ 

 

 

2) ⁸ 1 16 10 29 ⁸ 2

16 11 23 ⁸ 3 16 12 24 ⁸ 4 17 1 29  

3)  ⁸ 17 3 30  

ה (4 ה  ה ה ה ⁸

 2074 ⁸1984.3   

 

3 ה Ɽ▬Ⱨfi◓  

 20127 ─ ⌐⅔™≡⁸╖╛╕ ─ 7.3k⌐⅔™≡⁸

─Ɽ▬Ⱨfi◓⌐╟╢ ⅜ ⇔√⁹ 3│13:20─ ─ ─ ─ ≢№╢⅜⁸

15:30⌐ ─ ⅜ ≢─ ⇔≡⅔╡⁸ │50m≢№╢⁹⌂⅔⁸ │₈

⌂⅝ ₉≤ ┌╣≡™╢⅜⁸ 1 ─ ╡⁸ ⌐│ᵑ ⁸ᵒ Ɽ▬Ⱨfi◓

⁸ᵓ ⁸ᵔ ה ⅜№╡⁸ᵑ │₈ ⌂⅝ ₉≢№╢─≢⁸ ⅜

⌂ ≤│ ⅎ⌂™⁹ 

6│⁸ ⌐╟╢ 7.3k ─ ─ ≢№╢⅜⁸ │ 13 15 13:30─

≤⇔⁸13:20 ≤ ↕╣≡™╢⁹╕√⁸ H.W.L. ╩ ⅎ ╘√─│ 8 ≤↕╣≡™╢

⅜⁸ ≢│ 6⅛╠ 7:45≤ ╖ ╢⁹∕─ ⁸ ╕≢─ H.W.L.╩ ⇔≡™√ ─

│ 5 35 ≤ ↕╣╢⁹⌂⅔⁸ │ ⌂™⅜⁸ 15.27k≢│⁸

14.09m╩5 ⅎ≡™√≤↕╣⁸ ⌐╦√╢ ⁸ ─ ⅜ ⅛╢⁹ 

 

 

 

 

 

 

 

 

3 13:20─ 5) ≢─ 15:30 

 

 

 

 

 

 

 

 

6 ⌐╟╢ ─ ─ 5⌐  

7:45
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7 ─ ≤ ─ 5⌐  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

20m/30

0.67m/

10m/30

0.33m/

10m/60

0.17m/

0m/30

0.00m/

13 15

13 30

13 45

14 00

14 30

15 00

15 30

16 00

13 20 
10m/10

1.0m/

50m/130 0.38m/

8 ⁸ ⅔╟┘G/W─ B ⸗♦ꜟ 4☻כ◔ 5) 
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╕√⁸ 7│ ─ ⌐ 13:30 ⌐ ↕╣√ CCTV─ ⌐╟╢ ─ ≢№╢⅜⁸

⅛╠ 15:30⌐ ⅜ 50m⌐ ∫√ ≤│ ↕╣≡™⌂™⅜⁸ ≢│ ≤

≤↕╣╢⁹ ∫≡⁸ ─ │ 2 10 ⌐⌂╢⁹↕╠⌐⁸13:20─ ⅛╠─  

─ ╩ ╢≤⁸ 7⌐ ⇔√╟℮⌐⁸1.0m/ Ÿ0.67m/Ÿ0.33m/Ÿ0.17m/ 0.38m/

≤ ⇔≡™╢⁹↓╣│⁸ 6⅛╠╙ ⅛╢ ╡⁸ │ ─ ≢ ⇔≡

⅔╡⁸ ⌐╟╡ ─ ⌐ ∆╢ ─ ⅜ ⇔⁸ ─ ⅜ ↕╣⁸

⅜ 50m⌐ ╕∫√≤ ↕╣╢⁹↓╣│ 8─ ─ ⁸∕╣⌐ ℮ G/W ─

⅜⁸∕╣∙╣ 12:00─ 3.9m⅔╟┘ 0.47⌐ ╢╕≢ 12 ╒≥ ⇔≡⅔╡⁸ ⌐╟╢ Ɽ

▬Ⱨfi◓ ╕≢⌐ ╩ ⇔√↓≤⅛╠╙ ≢⅝╢⁹↓─ │⁸ ⅜ №╢™│

Ⱨכ◒ ≢ ∆╢ ≤ ℮ ≤ ⇔≡™╢⁹ 

⅛╠⁸ 3≢│⁸ₒ │⌂ↄ⁸ ╕≢─ HWL ╩ │ 5 35 ⁸ │

50m⁸ │ 1.0m/ Ÿ0.67m/Ÿ0.33m/Ÿ0.17m/ 0.38m/ ₓ≤ ∆╢⁹ 

⌂⅔⁸ 3─ │⁸ ─ ╡≤↕╣≡™╢ 6)⅜⁸ ─ ─ ⌐╟╢Ɽ▬Ⱨfi

◓⅜ ≢№╢⁹ 

│⁸ ╩ ∆╢ ≢ ⅛╠ ⌐ ⇔≡ ∆╢ ─  

Dg ─ ⅜ ⅝ↄ⌂╡⁸ ─╡ ⌐⅔™≡ ╩ ∫≡™√  

─ ™◦ꜟ♩ ┘ ╩ ⇔⁸◦ꜟ♩ ╩ ⅝ ╪≢ ה ⅜  

∂√╙─≤ ↕╣╢⁹⌂⅔⁸ ─ ⌐ ™ ─ ⅜ ⌐ ⇔⁸ 

─╡ ⅜ ה ⇔√╙─≤ ↕╣╢⁹ 

╕√⁸ 3─ ─ ─ ⌐ ⇔≡⁸ ─ᵑ ᵔ⌐ ∆╢≤↕╣≡™╢

9 6)⁹ 

ᵑ  ─ ─ ≤ ⌐╟╡⁸ ─ ┘ ⅛╠─ ─

╩ ∆╢⁹ 

ᵒ ≢ ╘ ⇔√ ─ ⁸ ╘Ⱪ꜡♇◒ ╩ ⇔⁸ ╙ ╘ ≢ ⅝

ⅎ⁸ ╩ ∆╢⁹╕√⁸ ──╡ │ ─╡≤∆╢ 

ᵓ ─ ─ ⌐♩꜠fi♅ fiכ꜠♪ ╩ ⇔ ─ ⌂ ╩ ╡⁸

┼─ ⌐╟╢ ╩ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

9 7.3k─ 6) 
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ᵔ ─ ─ │⁸ ⌐ ∆╢ ─ ─ ╩ ⌐⁸ ╩

⇔≡ ∆╢⁹ 

 

 

5) ⁸ 1 24 8 2 ⁸ 2

24 9 12 ⁸ 3 24 10 18 ⁸ 4 25 3 12  

6)  ⁸ 25 3  

 

4 ה  

2015 9 ה ≢│⁸ ─ 21.0k ≢ ⅜ ⇔√⁹

4│ ─ ≢№╢⅜⁸11:11⌐│ ⅜ ⇔≡⅔╡⁸12:10 ⌐Ɽ♩꜡כꜟ ─ ╕

≢─ ↕ 20cm─ ⅜ ↕╣≡™╢ 7),8)  ⁹ 

╕√⁸ 10│ ─ ─ 27.34k ≤ ─ 10.95k ─ ─

1 ⁸⅜╢№≢♃כ♦─ ≢│↓╣╩ ≢№╢⅜⁸Ⱨכ◒ │∕╣∙╣ 12 ─

5.76m⅔╟┘ 13 ─ 8.06m≤↕╣⁸™∏╣╙ ╟╡ ™⁹⌂⅔⁸ ≢│⁸H.W.L.─

│ 5 ≤↕╣≡™╢⁹ 

 

 

 

 

 

 

 

 

 

4 11:11 ─ 7) 

 

 

 

 

 

 

 

 

 

 

 

             5 ─ 7) 
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(a) 27.34k   

 

 

 

 

 

 

 

 

 

 

 

 

(b) 10.95k  

10 ─ 7)  

 

 

 

 

 

 

 

 

 

 

 

 

11 ─ ─ 7⌐  

 

20.88m

12:23

21.19m

Ź
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↓↓≢⁸ 10⌐╟╣┌⁸ 21.0k─ ─ ─ 27.34k≢│⁸ ─Ⱨ

5.76m≢№╡⁸⌐12│◒כ ⁸ ─ 10.95k≢─ ─Ⱨ8.06⌐13│◒כm

≢№╢⁹ ∫≡⁸ │3 ─ ≤ ⅜№╢≤ ⌂⇔⁸ ≢│⁸ ─ ⅛╠23

─12:23⌐ ⅜Ⱨכ◒⌐ ⇔⁸ ─Ⱨכ◒ ⅛╠⁸ ─ │6.65m Y.P.21.19m

≤ ∆╢ 11 ⁹ 

╕√⁸ ─Ⱨכ◒ ─6 ─ 4.46m≤12 ─ 5.76m⅛╠│⁸ │0.21m/

⌐⌂╢─≢⁸ ╙ ⌂ ≤⇔≡ 12:10⅛╠12:23╕≢⌐0.05m ⇔√≤ ∆╢⁹ ⌐

─ ⅛╠│0.11m─ ≤ ∆╢⁹↓╣╠⅛╠⁸12:10 ⌐ ↕╣≡™╢Ɽ

─Ᵽfi♩▬ꜝ─ꜟכ꜡♩ ╕≢─ ↕ 20cm ─ │ ∕─ ⇔ Ⱨכ◒

─ │⁸20cm5 11cm2531cm⌐⌂╢⅜⁸ ≢│ ╩31cm≤⇔≡™╢7)⁹ 

↕╠⌐⁸ ─ ─ ─◌ⱷꜝ⅜ ≤ ⌐ ⇔√ │ 12 52 16

≢№╢⁹ ∫≡⁸ ╩ 11:11⁸ ╩ 12:52 ≤∆╢≤⁸ ╕≢─ │ 1

41 ⌐⌂╢ 9)⁹ 

╕√⁸ 5│ ─ ≢№╡⁸ │ 12:50 20m ⁸ │ ⌐

⇔⁸ │ 200m≢№╢⁹ ─ ≢ ↕╣√ ⌂≥⌐╟╣┌⁸13:2715:18╕

≢─ │╒╓ ∂ ≢№╢⁹↕╠⌐⁸15:40≢│14:16╟╡╛╛ ⌐ ⅜ ⇔⁸16:19─

⌐╟╣┌⁸ ⅜ 200m ╕≢ ⇔⁸ │ Y.P.20m⌐ ⇔≡™╢↓≤⅛╠⁸

─ │ ≤ ∆╢⁹↓╣╠⅛╠ ─ │ 3 30 ≤∆╢⁹⌂⅔⁸ 1│

─ ⅛╠ ╕≢─ ⁸ ≢№╢⅜⁸ │ ─ ╡ ↕─ ⌐⌂

╢⁹ 

⅛╠⁸ 4≢│⁸o │20cm╕√│31cm⁸ ╕≢─ │1 41 ⁸

│3 27⁸ │20mќ80mќ140mќ200m⁸ │1.3m/ќ0.57m/ќ

1.0m/x≤ ∆╢⁹ 

1 ⁸ ⅛╠ ╕≢─  

 

 

 

 

⌂⅔⁸ 4─ │⁸ ─ ╡≤↕╣≡™╢ 8)⅜⁸ ⌐╟╢ ⅜ ≢№╡⁸

─Ɽ▬Ⱨfi◓─ ╙ ↕╣≡™╢⁹ 

ה ⌐⅔↑╢ ⌂ ⌐╟╡⁸ ─ ⅜ ⅝ↄ ⇔⁸ ⌐⅔ 

™≡ ⅜ ╩ ⇔ ╙ ╡⁸ ⅜ ⇔√⁹ 

ה ⌐╟╡ ≢ ⅜ ∂⁸ ─ ⅜ ה ⇔⁸ ─ ╩ ∆ 

╢ ™ As1⅜ ⌐╟∫≡ ╣⁸ ⌂ ⅜ ⇔≡ ⇔⁸ ⌐  

∫√≤ ⅎ╠╣╢⁹  

ה ─ ⌐╟╢Ɽ▬Ⱨfi◓⌐≈™≡│⁸ ─ ╩ ⇔ ⌐ ∆╢  

™ As1╩ ∆╢ Bc ┘T ─ ⌐╟∫≡│ ⇔√ ╣⅜№╢ 

√╘⁸ ─ ≢│⌂™╙──⁸ ╩ ⇔√ │ ≢⅝⌂™⁹ 

ה ⌐╟╢ ∆═╡╛ ─ ⅜ ≤⌂∫√ │ ↕™≤ ⅎ╠╣╢⁹ 

11:11( )  12:52( ) 13:36 15:18 16:19( ) 

20m Ÿ   80m Ÿ   140m( ) Ÿ     200m

1 41 44 1 42 61

1.3m/ 0.57m/ 1.0m/



- 13 - 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12 8) 

 

╕√⁸ 4─ ─ ⌐ ⇔≡⁸ ⅜ ↕╣≡™╢ ⁸ 7 8)⁹ 

ה ⁸ ─ ┼─ ╩ ∆╢ ◒♇꜡Ⱪ♩כꜞ◒fi◖≥♩כ◦ ⁹ 

          ◖fi◒ꜞכ♩Ⱪ꜡♇◒─ ⌐ ה ╩ ⁹ 

ה ⌐╟╢ ╩ ╕≢ ⁹ ╩ ⁹ 

fiכ꜠♪ה ⌐ ⇔√ ╩ ⌐ ⁹ 

ה ⅛╠─ ─ ╩ ∆╢ ⁹ 

ה ─ ╩ ⌂ ⌐ ⅝ ⅎ⁹ │ ╩ ⁹ 

 

 

7) ⁸ 1 27 9 28 ⁸ 2

27 10 5 ⁸ 3 27 10 19 ⁸ 4 28 3 7  

8)  ⁸ 28 3  

9) 27 9 ה ⌐╟╢ ⌐ ℮ ⌐ ∆╢ ⅛╠─ ⁸ 3

⅛╠ √ ◦fiⱳ☺►ⱶ⁸ -1⁸2015.12 

 

5 ה  

2019 10 19 ≢│⁸ ─ ─ 20.9k ≢ ⅜ ⇔√⁹

│ ≢№╢⅜⁸ 31.9km─℮∟⁸ 27km─ ≢ ╩ ⇔⁸

20.9k ─ ─╒⅛⁸32 ≢ ⁸ ⅜ ⇔≡™╢ 8)⁹ 

 6│ 10 13 ─ 6 ─ ─ ≢№╢⅜⁸ⱤꜝⱭ♇♩─ ⌐ ↕╣√ ─℮⅜

⇔⁸∕─ ─ ↓─ ⅜⁸ ⅜ ⁸ ⇔≡™╢⁹╕√⁸ 7│ 10

14 ─ 10 ─ ─ ≢№╢⅜⁸ │ 20m≢№╡⁸ │ ⌐

⌐ 100m╕≢ ⇔≡™╢⁹ 
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6 ─ 10 13 6 ↔╤ 10)  

 

 

 

 

 

 

 

 

 

7 10 14 10 ↔╤ 10) 

 

13│⁸ ─ ≢№╡⁸ ─ 9.92m⁸TP+11.44m ⅛╠

╩ ⇔≡ ↕╣≡™╢⁹ ⅛╠⁸ TP+9.98m ─ │ 6 ⁸

TP+11.18m ─ │ 4 ≤↕╣≡™╢⅜⁸∕╣∙╣ 1:20⅛╠ 8:00 ≢─ ╖ ╡ ╕

≢─ 6 40 ╒≥⅔╟┘ 2:50⅛╠ 6:10 ≢─ ╖ ╡ ╕≢─ 3 20 ╒≥≢№╢⁹╕√⁸

4:10⌐ ⅜ TP+11.58m≢№╢─≢⁸ │ ≢ 40cm⌐⌂╢⁹ 

↕╠⌐⁸CCTV◌ⱷꜝ⌐╟╡⁸6:10⌐ ─ ⁸7:53⌐ ─ ⅜ ↕╣≡™╢⅜⁸ 6

─ ⅛╠│ 6:10─ ⌐ ⇔√≤ ⅎ≡⁸ ≢│∕╣∙╣╩ ≤∆╢≤⁸ ╕≢─

│∕╣∙╣ 3 20 ⅔╟┘ 5 3 ≤⌂╢⁹↕╠⌐⁸ 7─ ╡⁸ ─ ─

│ 20m≤↕╣⁸11:53⌐ 100m⅜ ↕╣≡™╢⅜⁸11:53╩ ─ ≤∆╢≤⁸

│ 5 43 11:53 6:10 №╢™│ 4 11:53 7:53 ≤⌂╡⁸

│ 0.23 0.33m/ ≢№╢⁹ 

↓↓≢⁸ 4 ─ ─ ≤ ∆╢≤⁸ │ ≢№╢⅜⁸ ⅜

100m ≢№╢─│⁸ ⅜ ─ ≢№╢↓≤ 13 ⁸

─ ─ ⌐ ⅜№╢↓≤ 6 ⌂≥⌐╟╢≤ ╦╣╢⁹↕╠⌐⁸

⌐╟╡ ─ ─ │ 14 ≤↕╣≡⁸ ─ ╣│ ⌡

≤ ∂⁸ ─ │ 2 3m/s≤ ↕╣≡™╢⅜⁸ ─ ─ ╣│ ⅛

╠ ╣╢ ⌐№╢↓≤╙ ⇔≡™╢≤ ╦╣╢⁹ 

⅛╠⁸ 5≢│ₒ │40cm⁸ ╕≢─ │3 20╕√│5 3 ⁸

│4 ╕√│5 43⁸ │20mќ100m⁸ │0.230.33m/ₓ
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≤ ∆╢⁹ 

⌂⅔⁸ ─ ─ ⌐≈™≡⁸ 2─ ╡⁸ ⅜ ≤↕╣≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

13 ─ 10⌐  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

14 ⌐╟╢ 10) 

 

 

1:20

2:50

4:10

6:10

8:00
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2 20.9k─ 11) 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

╕√⁸ 5─ ─ ⌐ ⇔≡⁸ ⅜ ↕╣≡™╢ ⁸ 15 11)⁹ 

ה ⁸ ─ ┼─ ╩ ∆╢◖fi◒ꜞכ♩Ⱪ꜡♇◒ Ⱪ꜡♇◒ ⁸

╩♩כ◦ ⁹ 

ה ⅛╠─ ─ ╩ ⁸ ─ ─ ─ ⁹ 

ה ─ ╩ ⌂ ⌐ ⅝ ⅎ⁹ │ ╩ ⁹ 

ה ╣─ ─√╘⁸Ⱪ꜡♇◒ ≢ ⁹ 

ה ⌐ ∆╢ Ⱳכꜞfi◓ ⁸ ⌐╟╡ ⌐ ∂≡ ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

15 ─ 11) 
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↓↓≢⁸ 4 ≤─ │⁸ ─ ⅜ ↕╣⁸ ─◖fi◒

─◒♇꜡Ⱪ♩כꜞ ⌐ ה ─ ⁸ ⁸ fiכ꜠♪─ ─ ⅜ ™↓≤≢№╢⁹

⌂⅔⁸ √⌐ ↕╣√ │⁸ ─ ─ ⌐ ↕╣√Γ Ɫכ♪ Δ

─ ≤ ─ ─℮∟⁸ ⌐ ⇔≡™╢⁹ 

 

 

10 ⁸ 1 10 16 ⁸ 2  

11 7 ⁸ 3 12 3  

11  ⁸ 2 6  

 

6 ה  

2019 10 19 ⌐╟╡⁸ ─ 57.5k ≢ ⅜ ⇔√⁹

│⁸ ≠≈╖ ≤⇔≡ │ ⇔≡™√↓≤⁸CCTV◌ⱷꜝ─ ≢№╡⁸

⅛╠ ⌐╟╡◌ⱷꜝ⅜ ∆╢╕≢ ⅜ ╣≡™╢↓≤⁸ ─ ≢№╡⁸

⌐╟╡ ⅜ ╕≢ ⅜ ↕╣≡™╢↓≤⌂≥⅜⁸ ─ ≤ ⇔≡ ≢⅝╢⁹ 

8│⁸ ─ ─ ⁸ ≢№╢⅜⁸ ⌂ │ 70m≤↕╣≡™╢⁹ 

 9│⁸ ⌐ ↕╣≡™√CCTV◌ⱷꜝ─ 5 ≢№╢⅜⁸ᵑ─10

13─1:00│ 0:55─ ─ ≢№╡⁸ᵘ─2:15─ ╕≢≢№╡⁸5 ─2:20≢│

◌ⱷꜝ ≤⌂╡ ⅜ ╣≡⌂ↄ⁸CCTV◌ⱷꜝ─ ⅜ ⇔√≤↕╣≡™╢⁹ ─ │⁸

⌐╟╡CCTV◌ⱷꜝ⅜ ↕╣√ ⅜ ⁸ ⇔⁸↕╠⌐ ─ ≤ ⅜≢⅝╢⁹ 

 

 

 

 

 

 

 

 

8 ≤ ─ 12,13) 6:20⁸ה 10:00⁸ה  13:10ה

 

 

 

 

 

 

 

 

9 ⌐ ↕╣√CCTV─ 12⁸13⅛╠  
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╕√⁸ ─ ⌐ ⅜ ↕╣≡⅔╡⁸ 16─ ─ ⅜ ╠╣≡™╢⁹

│⁸ ⅜0:30⌐ 338.2m╩ ⅎ⁸2:40⌐Ⱨכ◒ 339.0m╩ ⇔≡™╢⁹ 

⅛╠⁸ ⌐ ⇔≡⁸ │ CCTV≢ 0:55⁸ ≢ 0:30≢№╡⁸ │ CCTV

≢ 2:20 ≢─ ⁸ ≢ 3:50 ≢№╢⁹⌂⅔⁸ 16⌐│⁸0:55⁸2:20⅔╟┘ ─

─ ╩ ≤⇔≡ 16⅛╠ ╖ ∫√ 3:50╩ ⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3:500:55 2:20

16 57.4k 12⁸13⌐  

3 57.4k─ 13) 
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∫≡⁸ ╕≢─ │⁸CCTV≢ 1 25 ⁸ ≢│ 3 20 ≤ ≢⅝╢⅜⁸

│ ⅜ 25 ↄ⁸ │ ⅜ 1 30 ™√╘⁸ ⌐ ╢  

│ ─ ⅜ 1 55 ↄ⌂╢⁹∕─√╘⁸ ≢│⁸ │ CCTV─ ⁸

│ ⌐№╢ ╩ ≤⇔≡⁸2 55 0:55Ÿ3:50≤∆╢⁹ 

↕╠⌐⁸ │ 16⅛╠ 0.8m 339m 338.2m ≢№╢⅜⁸ ─ │ ↕╣≡™

⌂™⁹∕─√╘⁸ ⁸ │ ≢№╢⁹ 

⅛╠⁸ 6≢│⁸o │80cm⁸ ╕≢─ │2 55⁸ │70m≢№╡⁸

⁸ │ ₓ≤ ∆╢⁹ 

⌂⅔⁸ ─ ≢│⁸ 3─ 4≈─ ⌐≈™≡ ⇔⁸ ╩ ≤⇔≡™╢ 13)⁹ 

╕√⁸ ─ ≢│⁸ ≤ ⌂ ≤⇔⁸ ≠≈╖╙ ∆╢⅜⁸₈

19 ─ ╩ ╕ⅎ√ ⌐ ∆╢ ₉≢─ ╩ ╕ⅎ≡⁸◖fi◒ꜞכ♩

Ⱪ꜡♇◒⌐╟╢ ─ ≤⇔≡™╢⁹ ⱷ♬ꜙ⁸│כ ─ ╡≢№╢ │ ≢─

⁸ 17 ⁹ 

ה ה ─ ⁸ ─ ─√╘─ Ⱪ꜡♇◒  

♩כ◦ ╩ ⁹ 

ה ≤ ─ ─√╘⌐ ⁹ ⅜ ─√╘⅛⁸ │ ⁹ 

ה ─ ╩ ⁹ 

ה ≠≈╖─ ≤ ≤─ ⁹ 

ה ⌐╟╢ ╕≢─ ─ ⅝ ┌⇔⁸ ─ ─◖fi◒ꜞכ♩Ⱪ꜡♇◒ 

╩ ⁹ 

ה ≤ ≠≈╖─ ⌐ ╩ ⁹ 

ה ◖fi◒ꜞכ♩Ⱪ꜡♇◒─ ─fiכ꜠♪ ⁹ │ ™⅜⁸ ≢│ ⁹ 

ה ™ ⁸ ⅜⌂™ ⌐╟╡ ╘ ⇔⁹ │ ⇔⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

17 57.5k ─ 11) 
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12) ⁸ 1 10 15 ⁸ 2

11 13 ⁸ 3 12 4 ⁸ 4 2 2 14 ⁸ 5 2 2 19

 

13)  ⁸ 2 8  

 

 

─ ⌐ ∆╢ ⌐ ∆╢  

 

 ─ 1 6─ ⌂≥⌐ ≠™≡⁸ ─ ─ ⁸ ⌐ ⌐ ∆╢

─ ⅛╠⁸ ─ ⅎ ╩ ∆╢⁹ 

 

. ─  

4│⁸ 1 6⌐≈™≡⁸ ⁸ ⁸ ⁸ ⁸ ⅛╠

╕≢─ ⁸ ⁸ ─ ⁸ ⁸ ⁸ ⌂

≥╩ ⇔⁸ ⇔≡™╢⁹ 

 

4 ─ ⌂≥─  

 

 

 

 

 

 

 

 

 

 

 

 

↓↓≢⁸ 3─ ─ ∞↑⅜ ─Ɽ▬Ⱨfi◓⌐ ∆╢ ≢№╢⅜⁸↓─

│⁸ │ HWL ⁸ │ HWL─ ≤⇔≡™╢⁹

─ ─ ⁸ ⌂≥ │⁸ ─ ╩ ↕╣√™⁹ 

 ≢│⁸ ♃כ♦⁸ ⅜ ╠╣≡™╢⅜⁸ 4─ ⅛╠⁸ ─5 ⌐≈™≡⁸

≢─ ─ ⁸ ╙ ⇔≡⁸ ─ ╩ ↄ≤ 18⌐⌂╢⁹

⅛╠⁸ ⌐≈™≡⁸ │ 50cm ≢№╡⁸ ⌡ 2/3⅜ 30cm40cm ≢№╢⁹╕

√⁸ │⁸ ⌡2 5 ≢№╢⅜⁸2/3⅜2 4 ≢№╢⁹ 

 ↕╠⌐⁸ ─ ╩ ╘≡⁸ ─ ╩ ↄ≤ 19⌐⌂╢⁹

⌐│⁸ ⅜ ⌂ ⁸ ⁸ │ ─╖ ⇔≡™╢⅜⁸ ⌐≈™

( ӱ)

23 2004.10 21:00 2 15    4 0.4m

6.9m 23:15  30m ќ 119m

23 2004.10 21:00 4 20 5 18 0.47m̠  0.4m

2 3m 23:15 100m

2012.  7 Ɽ▬Ⱨfi◓ HWL  7:45 HWL 5 35 2 10

╖╛╕ 6.6m 13:20 15:30   10m ќ  50m  0.38m/
*

ה 2015.  9 11:11 1 41   0.2m̠ 0.31m 3 27

2 3m 12:52 16:19   20m ќ 200m 1.3ќ0.57ќ1.0m/

19 2019.10  2:50 3 20 5 3 0.4m   4 5 43

6m( ) 6:10 7:53 11:53   20m ќ 100m  0.23 0.33m/

19 2019.10 0:55 2 55 0.8m

5m 3:50 70m

* 1.0ќ0.67ќ0.33ќ0.17m/

6

1

2

3

4

5
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≡⁸ │ ⌡50m120m ≢№╢⁹╕√⁸ │1 ∞↑≢№╢⅜⁸ ⌐

⅔™≡│⁸ ╟╡╙ ⅜ ™⁹ 

↓↓≢⁸ ≤ ─ ≤⇔≡⁸ №╢™│ ⅜ ∆╢≤ ╦╣╢

⅜⁸ ≤─ ⌂≥⁸ ─ ⅜ ≢№╢⁹ 

 ⌂⅔⁸ ─ │⁸ 30m⁸ 10m⁸ 20m⁸ 20m≢№╡⁸

⌡10m30m ≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

18 ─  

 

 

 

 

 

 

 

 

 

 

19 ─  

 

.  ─ ≤─ ⌐⅔↑╢  

 

≤ ─   

ה ה ה ה ה 4)│ ⁸ ╠ ⁸ 42 51 1967 1976 ⌐

∂√ ⅛╠⁸ ≤ ╩ ═⁸ ⇔√⅜ ⇔⌂⅛∫√ ─ ≤

─ ╩ 20≢ ⇔≡™╢⁹ ⌐╟╡⁸ │ 60cm ⅜ ⌐ ↄ⁸

│ 5 ⌐ ⇔≡™╢≤↕╣≡™╢⁹╕√⁸ ─ │⁸ 60cm⁸ 3 ─

⁸ ╩ ╩ ╡⁸ ⅜ ≤⌂╢╟℮⌐ ⅛╣≡⅔╡⁸ 90 ─℮∟⁸68

⅜ ╟╡ ⌐№╢ 75.6 ≤↕╣≡™╢⁹↓↓≢─ │⁸ ≤│⁸ ─₈ ×

─ ₉≢№╡⁸ ─ │ ⁸ ⅜ ∆╢─≢ ⌂╢↓≤⁸ ™

(1)

(2)

(1)

(2)

(1)

(2)

(1)

(2)

0

10

20
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40

50

60

70

80

90
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(c
m

)

( )

(m
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( )
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ⅎ╢≤⁸№╢ ∂ ≤ ─ ≢─ ≢№╢↓≤⌐ ⅜ ≢№╢⁹ 

∕⇔≡⁸ ╠│⁸ ⌐↓─╟℮⌂ ╩ ∆╢ ⅜ ↕╣╣┌⁸ ─ 75%⅜

⌐ ╕╢↓≤⅛╠⁸3 ∟↓√ⅎ╣┌⁸ │ ≢⅝╢─≢⁸ ─ │

↑╠╣╢≤⇔⁸ 60cm≢ 3 ∟↓√ⅎ╢↓≤ ⅜ ≈─ ≤ ⅎ╠╣╢≤↕╣≡™╢⁹

↓↓≢─ │⁸₈ ─ 75%⅜ ⌐ ╕╡⁸ ╡─ 25%│ ∆╢ ╣⅜№╢₉≤↕

╣≡™╢⅜⁸₈25%⌐ √╢ ╙ │⇔≡™⌂™₉─≢⁸ ─ ─ ─ ≢│⌂™≤ ℮

≢№╢⁹ 

™∏╣⌐⇔≡╙⁸₈ 60cm≢ 3 ∟↓√ⅎ╢↓≤ │ ─ ─ ≢№╡⁸∕─

⁸ ⅛╠─ ⅜ ≢№╡⁸ 60cm≢ 3 │ ≤⌂╢⁹ 

⅛╠⁸ 20│ ─ 2─ 5─╟℮⌐⁸ ─ ─ ≤⇔≡ ↄ ⌐↕

╣≡╢⅜⁸60cm3ה ╩ ⅎ√ ⁸ ⅜ ∆╢↓≤│ ⇔≡™⌂™↓≤⁸ 20─ │

─ ─ ─ ≢│⌂™↓≤⌐ ⅜ ≢№╢⁹∕╣│⁸ 20⌐ ↕╣√ 90 │♃כ♦─

⇔≡╙ ⇔⌂⅛∫√ ≢№╡⁸ ⇔√ ⅜ ╕╣≡™⌂™⅛╠≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

20 ≤ 4⌐  

 

⌂⅔⁸ 13─ ─ 5 ╩ 20⌐ ⇔≡№╢⅜⁸ ⅜ ╟╡ ⌐№╢╙──⁸

∕─ │₈ 60cm≢ 3 ∟↓√ⅎ╢ ─ ─ ⌐ ╢ ⌐ ⇔≡™

╢₉↓≤≢№╡⁸ ⇔⌂™│∏≤™∫√╟℮⌐⁸ ╩ ⌐ ∆╢ │⌂™⁹ ⌐⁸

20─ ─ ╩ ⇔⁸ ╡ ™╩ ╠⌂™↓≤⅜ ≢№╢⁹ 

↓↓≢⁸ ⌐⁸ 20─ ≤ ─ ⌐⅔™≡⁸ ─ №╢™│ ╩ ≢⅝

╢╟℮⌐∆╢⌐│⁸ 21─╟℮⌂ ⅜ ≢№╢⁹ ⌐ ∆╟℮⌐⁸ ⌂ ≤⇔≡⁸

⅜ ↄ⁸ ⅜ ™╒≥⁸ ⇔ ↄ⁸ ⅜ ─ ⅜ ™ ⇔⁸ №╢™

│ ─ ⌐ ∫≡⁸ ⇔ ↄ⁸ ⅜ ∆╢≤ ≢⅝╢⁹≈╕╡⁸ ⅜  כ♂╢∆

60cm

3
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21 ─ ⌐⅔↑╢ ≤ ─ ─  

 

fi⅛╠ ⅜ ≥┼fiכ♂╢∆ ⇔⁸ ≤ ─ ⅜ ∆╢ ≢│ ™ ⅜

№╢⁹ │≢fiכ♂─╣∙╣⧵⁸│⅝═∆ ≤ ─™∏╣╙ ⅜№╡⁸∕─ ⅜

⌂╢─≢№╡⁸ ≢ ≤ ⅜ ≢⅝╢ ≢│⌂™↓≤≢№╢⁹⌂⅔⁸ ≢ ⇔√ ─

│ ─ ⅜5050≢№╢⅜⁸ ─ ⌐ ∂≡ ╩ ⅎ┌⁸

7525∆╣┌╟ↄ⁸∕╣⅜ 21⌐╟╡ ╩ ∆╢ ≤⌂╢⁹√∞

⇔⁸ 21─╟℮⌂ ╩≤╡⁸ ╩ ∆╢√╘⌐│⁸ ⅛≈ ─ ⁸ ─ ♃כ♦

⅜ ≢№╡⁸∕─ ⅜ ≤⌂╢⁹ 

 

⁸ ─ ─  

₈ ⱴ♬ꜙ▪ꜟ 4 ₉14) ⁸ⱴ♬ꜙ▪ꜟ ≢│⁸ ⅜⌂™ ⁸

⁸ ⁸ ─ ─ │⁸ ⌐╟╢↓≤⅜ ↕╣≡™╢⁹ 

│ ⌐╟╢↓≤╩ ≤∆╢⁹√∞⇔⁸ ⅜⌂™ │ ⅜

⅛ ⅛⌐ ↑≡⁸ ⌐╟╡  x (m)⅛╠  y (m ╩ ∆╢⁹ 

⌂⅔⁸ ≤│⁸ ─ ⅜ ≢⅝⌂™ ─ ⅜ ⇔≡™╢ ≢⁸∕─

│ ─ ⅜ ─ ─3 ≤⇔⁸ │ ⅛╠ ⌐ ─2

─ ╩ ≤∆╢⁹ 

a ─     y =2.0×(log10x)3.8+ 77  

b ─ y =1.6×(log10x)3.8+ 62     

│ ╕≢ ∆╢╙─≤⇔⁸ ⌐⅔↑╢ │ ─™∏

╣⅛ ™ ╩ ≤∆╢⁹ 

─ ⌐ ─2 ─1 y/2 ⅜ ⇔⁸∕─ 1 ≢ ╕≢

∆╢╙─≤∆╢⁹╕√⁸↓─ ─ ─ │ ≤⇔⁸ ⌐ ∆

╢╙─≤∆╢⁹⌂⅔⁸ │ ⌐ ─ ≤⌂╢╙─≤∆╢⁹ 

ⅎ┌⁸ ─ 21.0k ≢│⁸ ⅜ 300m⁸ ─ │ 20m⁸

*cm

** *cm

** cm

⅜

⅜

≤ ─
─
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│200m≢№╡⁸ ╕≢─ ─ │ ≢0.87m/⁸ │3 27 ⅜

≢№╢⁹↓╣⌐ ⇔≡⁸ⱴ♬ꜙ▪ꜟ⌐╟╢≤⁸ │y 1.6×(log10300)3.8+62 112m≤⌂╡⁸

─56%⌐⌂╡⁸88m™⁹╕√⁸ⱴ♬ꜙ▪ꜟ⌐╟╢ ╕≢─ │1 ≢№╢⅜⁸

╟╡╙2 27 ™⁹↕╠⌐⁸ⱴ♬ꜙ▪ꜟ⌐╟╢ ─ │56m≤⌂╡⁸

╟╡╙ 36m⅝ↄ⁸∕─ ─ ─ │112m/2/600.93m/≤⌂╡⁸ ╟╡╙0.06m/

╒≥ ↄ ╠╣╢⁹ 

⌂⅔⁸ 4─ ⅜ ⅛∫≡™╢4 ╗ ─™∏╣╙ │⁸

─4 10≢№╡⁸ⱴ♬ꜙ▪ꜟ─2 ≤ ⇔≡⅛⌂╡ ⅝™⁹ ⌐⁸ⱴ♬ꜙ▪ꜟ⌐╟╢4 ─

│25100m≤⌂╡⁸1030m─ ╟╡╙ ⅝™⁹↕╠⌐⁸ ─ ─ │⁸

5 ⅔╟┘ 7 ≢│ ⌐⁸ 9⁸ᵘ⌂≥ ≢│ ⌐ ⇔

≡™╢⁹ 

─╟℮⌐⁸ ─ ≢│⁸ ─ ⅛╣√ ⅜ ה ≢№╢√╘⌐⁸ ≤│

⌂╢↓≤⅜№╢↓≤⌐ ⇔⁸ ∆╢ ⅜№╢⁹ 

 

.  ─ ─ ⌐ ∂√ ≤   

─ ─ ⌐ ∆╢ ─√╘⌐│⁸ ≤ ⅜ ≢№╢⁹ 

╕∏⁸ ⌐≈™≡│⁸ 4≢ ╖≢№╢⅜⁸ ─5 ⅜ ⅎ╠╣╢⁹ 

ᵑ ─ ─₈ ⅛╠ ╕≢─ ₉ ╩  

ᵒ ─ ─₈H.W.L. ⅛╠ ╕≢─H.W.L. ₉ 

ᵓ ─₈ ₉ 

ᵔ ─₈ ₉ 

ᵕ ↕∑⌂™₈ ₉ ╩  

↓╣╠─ │⁸™∏╣╙ ─ ⅜ ⇔≡™√₈ ╡ ↕─ ₉≤ ⅎ╢↓≤⅜

≢⅝╢⁹ ≢│⁸ᵑ⅔╟┘ᵕ╩₈ ₉⁸ᵒ╩₈ ₉⁸ᵓ⅔╟┘ᵔ╩₈

₉≤ ┬↓≤⌐∆╢⁹⌂⅔⁸ ─ ─ ⌐⁸ ─ ⌐ ╦╢ №╢™│

─₈ ₉╙ ⅎ╠╣╢⁹ 

≢│⁸ ─ ─ ⌐ ∂√ ≤ ⌐≈™≡⁸ 5─╟℮⌂ ⅎ ╩

∆╢⁹ ⌐⅔™≡⁸A─ ⅜ ⌐№╡⁸⅛≈A-1─ ─ ─ ⅜ ≢№╢⅜⁸ ≢│⁸

↕╠⌐⁸A-2─ ─ ─ ⁸↕╠⌐⁸B─ ↕∑⌂™ ╙ ─ ≤⇔≡ ⇔≡™

╢⁹∕╣∙╣─ │ ⌐ ∆⅜⁸≥─ ⌐╟╡ ╩ ℮⅛│⁸ ⁸ ∆╢⁹ 

╕∏⁸A-1─ │⁸ ⌐⅔™≡ ⁸ ╦╣╢ ≢№╢⅜⁸ ≤⇔≡│⁸

─ ₈ŋ ⅛╠ ╕≢─ ₉№╢™│₈H.W.L. ⅛╠ ╕≢─H.W.L. ₉

⅜№╡⁸ ⁸ │₈ ₉⅜ ⅎ╠╣╢⁹∕⇔≡⁸ ⌐≈™≡│⁸ ╕≢─

╩ ┌∆ ≤ ⁸ ⁸ ∂ ⁸ ⁸ ⌐≈™≡│⁸ ╩ ∆╢ ─ ≢

╩ ╡⁸ ╕≢⌐ ⅜ ╦╢╟℮⌐₈ ⁸H.W.L.  ֕  ₉⌐

╟╡ ה ╩ ℮⁹ 

╕√⁸A-2─ │⁸ ⁸ ≢│ ≤↕╣≡™⌂™⅜⁸ ─ ↕⌐ ∆

╢ ⌐≈™≡╙ ╢═⅝ ⅜ ≢№╢⁹ ≤⇔≡│⁸ №╢™│₈

₉⅜№╡⁸ ⁸ │ №╢™│₈ ₉╩ ∆╢↓≤⅜ 
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5 ─ ─ ⌐ ∂√ ≤ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⌐⌂╢⁹∕⇔≡⁸ ⌐≈™≡│⁸ ╕⇔™ №╢™│ ╩

∆╢ ─ ≢ ╩ ╡⁸ ⌂ ╡ №╢™│ ╩ ∂≡⁸₈  ֔  

₉№╢™│₈  ֔  ₉⌐╟╡ ה ╩ ℮⁹ 

↕╠⌐⁸B─ │⁸ ⌐⁸ ⌐≈™≡⁸ ╩ ⇔⁸ ─ ╩ ∆╢↓≤≢

│↕∑⌂™↓≤╩ ≤⇔≡⅔╡⁸ ⅎ╠╣≡™╢₈ ╡ ↕₉≤│ ⌂╢⅜⁸ ⇔≡╙

⌂ │↕∑⌂™↓≤⅜ ⌐ ╕╣╢⁹ ≤⇔≡│⁸ ⅜ ∆╢₈

₉⅜№╡⁸ ⁸ │₈ ₉⅜ ⅎ╠╣╢⁹∕⇔≡⁸ ⌐≈™≡

│⁸ ⌐ ┌∆ ⁸ ⌐≈™≡│⁸ ╩ ∆╢ ─ ≢

╩ ╡⁸ ⅜ │ ⅎ╢₈  ֕  ₉⌐╟╡

ה ╩ ℮⁹ 

 ╕√⁸ ─ ⌐╟╢ ⅜ ↕╣╢╟℮⌐ ⅜ ╠╣╢↓≤⌐⌂╢⅜⁸A-1≢│⁸

⁸ ─ ⁸ №╢™│ ⌂≥⁸A-2≢│⁸ ⁸ ─ ⁸

⌂≥⁸↕╠⌐⁸B≢│⁸ ⁸ ─ ⁸ ⁸ №╢™│ ─

→ ⁸ ⌂≥⅜ ⅎ╠╣╢⁹ 

 ⌂⅔⁸ 5─ ─ ≢│⁸ №╢™│ ⌐╟╢ ⌐╟╢ ╩ ⇔≡™╢─≢⁸

─ ⁸ ─ ⌐ ╦╠∏⁸ ⌐╟╢ ⌐ ⇔≡│⁸ ה ╛⅛⌂ ⅜ ≢№╢⁹ 

 

 

ה (14 ה

ⱴ♬ꜙ▪ꜟ 4 ⁸ 27 7  

 

 

 

 

A-1⁷ ─ ⌐ A-2⁷ ─ ─

╩ ∆╢ ╡ ↕─

╕≢⌐ ↕∑╢ ─ ╩ ∆╢ ⇔≡╙ ↕∑⌂™

⅛╠ ╕≢─

╕≢─ ╩ ┌∆ ─ ╩ ∏╢ њ ╩ ∏╢ ╩ ┌∆

1 *1 *1

⌂≥ ⌂≥ ⌂≥

2 3 2

─2 4

╩ ∆╢ ╩ ∆╢

הⱶꜝ▬fi▬♃ה →

─ →

╕≢─  ֕   ֔   ֕  

╕≢─ ─ ה ╛⅛⌂ ─ ⌐ ∆╢ ה ╛⅛⌂ ─ ה ╛⅛⌂

1 ה ה ה ─ ה ה ─╡⌂≥

2 ה ה ה ─ 3 ─ ה ─

4 ⱴ♬ꜙ▪ꜟ 4 ⌐ ∏╢

ה

A. ⅜ ⌐№╢

B. ↕∑⌂™

⌂ ╡ ↕─
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Ɫכ♪ ╩ ╢ ╩ ∆╢ ╡ ™ ┼─ ⅝ 

 

₈ 19─ ╩ ╕ⅎ√ ⌐ ∆╢ ₉≢│⁸ 19─

≢ ⇔√ ─ 142 ─ ╩ ↑≡⁸ 2 2 ⌐ ↕╣√₈ 19

─ ╩ ╕ⅎ√ ⌐ ∆╢ ₉─ ⅔╟┘ 8 ⌐ ╡╕≤╘√ 15)╩

⇔≡™╢⁹ 

∕⇔≡⁸ ─ ╩ ↑≡⁸ ─ ⌂ ─ ─ ⌐ ↑√ ⌐≈⌂→╢

√╘≤⇔⁸ ⌐ ⇔≡ ╩ ∆╢₈ ╡ ™ ₉─ ⌐ ⌂ ╩

≤⇔≡⁸ ה │⁸ 4 2022 5 ⌐₈ ─ ⌐ ∆╢

₉ ⁸ ╩ ⇔≡™╢ 16)⁹ 

↓─ │⁸ ⌐ ⇔≡₈ ╡ ™ ₉─ │⁸ ≢│⁸ ─ ╛

⌐ ⅜№╢√╘⁸ ≢ ≤⌂╢ ╩ ⇔⁸ ≢⅝╢ ⌐ ∫≡™⌂™↓≤⅛╠⁸

₈ ╡ ™ ₉ ─ ⁸Ɽ▬꜡♇♩ ╛ ─ ⌐╟╢ ╙ ™⌂⅜╠⁸

─ ╩ ™⁸ ╩ ╘╢⁸╕√⁸ ─ ╩ ╕ⅎ≡⁸ ⌂ ─

─ ⌐ ↑√  ⁹╢™≡╣↕≥ההה╢→⌂≈⌐

≢│⁸ ⌐╟╡ √⌐ ↕╣√⁸Γ ⌐ ∆╢ Δ─ ─ ⅔╟┘ ⌐

∆╢ Ɫכ♪ ╩ ╢ ╩ ∆╢₈ ╡ ™ ₉─ ╖ ≤⇔≡⁸ ─

≢─Ɽ▬꜡♇♩ ╩ ∆╢⁹ 

  

.  ─ ⌐ ∆╢ ─  

─ ⌐⅔™≡⁸ 4 5 ⌂ ⅜ ╘╠╣╢↓≤⌐⌂╢⅜⁸∕

─ ≤⌂╢₈ ╡ ™ ₉─ ─ ⁸ 25 ⅜⁸ ─ ⌐╟╡

↕╣√↓≤│ ≢№╡⁸∕╣⌐╟╢ ─ ⅜ √╣╢⁹⌂⅔⁸ ⌂≥─

─ ⌐╟╡⁸ ⌐ │ ⌐ ╦╢ │№╢⅜⁸ 4 5 ⌐⅔™≡⁸ ⌐

╦╢≤ ╦╣╢ │⁸ 16─ ⅛╠ ⁸ ∆╢≤⁸ ─ ╡≢№╢⁹⌂⅔⁸

⇔√ ─ │⁸ ⌐ ≠™≡ ⅜ ⁸ ⇔√╙─≢№╢⁹ 

 

⌐ ╘╠╣╢  

₈ ≤│⁸ ⅜ ⌐ ∆╢↓≤╩ ∆╢√╘⌐ ↑╢ ≢№╡⁸ ⁸ ⁸∕─

↓╣╠⌐ ∆╢ ≤ ≤⇔≡⁸ ─ ─ ─ ─ ⌐ ⇔≡ ⌂ ≤∆

╢⁹₉≤↕╣≡™╢⁹ 

∕⇔≡⁸ ⌐ ⇔≡₈ ╡ ™ ₉─ ⌐ √∫≡│⁸ 

ᵑ ─ ─ ╩ ⇔⌂™↓≤ 

ᵒ ⇔√ ≢╙⁸ ╕≢─ ╩ ⇔≢╙ ↄ∆╢ ╡ ™ ⁸₈ ⌐ ∆╢

₉ ╩ ∆╢↓≤ 

⅜ ↕╣⁸↓╣╠─ 2≈─ ╩ ∆╢√╘⁸ ─ ה ⅔╟┘ ─

⅛╠ ╩ ╘╢≤↕╣≡™╢⁹≈╕╡⁸ 22 ≢ ↕╣╢╟℮⌐⁸ ─ᵑ─ │ ≤⇔

≡⁸ᵒ─₈ ⌐ ∆╢ ₉⅜ √⌐ ↕╣√↓≤⅜ ↕╣╢⁹ 
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22 ⌐ ∆╢ ╡ ™ ─ 16) ─ │ ⁸ ─ │ ≢  

 

─ ≤∆╢  

⌐ ⇔≡₈ ╡ ™ ₉─ ─ ≤∆╢ │⁸ ─ᵑ ᵓ─ 3 ⅜ ↕╣

≡™╢⁹⌂⅔⁸∕╣∙╣⌐ ⇔√ │⁸ ⌐╟╢ ≢№╢⁹ 

ᵑ ╙ ╗ ─ ─ ─ ─ ⌐ ∆╢  

│⁸ ⌐╟╡ ∆╢⁹ ╩◒♇꜡Ⱪ♩כꜞ◒fi◖╛♩כ◦⌐ ∆╢↓≤⌐╟╡  

⌐ ∆╢ ╩ ∆╢⁹  ⌐ ╦╢ ─ │⁸ ⁸ ⁸ ⅜№╡⁸  

◒♇꜡Ⱪ♩כꜞ◒fi◖⁸♩כ◦⁸│⌐ ⌐╙ ⌂ ה ⅜№╢⁹ 

ᵒ ╩ ╗ ─ ⅜⌂ↄ≡╙ ⅜ ∆╢ ≢⁸

─ ─ ─ ─ ⌐ ∆╢ ⅔╟┘ ⌐ ∆╢ ╩ ∆╢╙─⁹ ⌐ ╘

╠╣╢ ⌂ ╛ ⌐ ∆═⅝ ⁸ ∆═⅝ ┼─ │ ─

≤ ∂≤ ⅎ╠╣╢⁹  │⁸ ─ ה ≢№╢⁹ 

ᵓ ∕─ ◖▪ ─╖≢│ │⇔⌂™⅜⁸ ─ ≤─ ≤⇔≡⁸

─ ─ ─ ─ ⌐ ∆╢ ⅔╟┘ ⌐ ∆╢ ╩ ∆╢╙─⌂≥

⅜ ↕╣╢⁹ ≢│⁸ ⌂ ╛ ⌐ ∆═⅝ ⁸ ∆═⅝ ┼─ ─

⅜⌂™⁹  ⌐│ ™ ≢№╡⁸ √⌐ ↕╣╢ ה ╙ ⌐⇔≡™╢⁹ 

⌐⁸ ≤ ─▬ⱷ⁸│☺כ 23 ─╟℮⌐ ↕╣≡™╢⅜⁸∕─ ─▬ⱷכ☺

│⁸ ⌐│ ↕╣≡™⌂™⁹ 

 

 

 

 

 

 

 

 

 

(a)                              (b)  

23 ⌐ ⇔≡₈ ╡ ™ ₉─ ─ 16)  [(b) │ⱨ◊fi♩╩ ] 
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─ ⅎ  

 ⌐ ⇔≡₈ ╡ ™ ₉─ ─√╘⌐⁸ ─ ⅜ ≤↕╣⁸∕╣│

─ ⌐ ∂╛∆™ ╩ ∆╢≤≤╙⌐⁸ ─ ⌐╟╢ ╛∕─ ⌐╟

╢ ┼─∑╪ ─ ⌂≥⌐ ≠™≡ ∆╢≤↕╣≡™╢⁹ 

╕√⁸ ≤⇔≡ ∆╢ ─ │ 24 ≢ ↕╣≡™╢⅜⁸ ⌐ ∆╢ ╩

∆╢√╘⁸₈ ⌐ ⌐ ↄ ₉─ ⅛╠⁸₈ ₉≤₈ ₉⅜ ⌐ ≤↕╣≡

™╢⁹↓╣╠│ ⌐ ∆╢ ─√╘─ ≢№╡⁸ √⌐ 2 ⅜ ↕╣√↓≤⌐⌂╢⁹ 

 

 

 

 

 

 

24 ≤⇔≡ ∆╢ ─ ─ 16) 

 

─ ─  

─ ⌐⅔↑╢ ╛ ⁸ ─ ─ ─ ⁸ ⌐ ╢ ─

⁸ ─ ⌐ ∆╢ ─ ⌐⅔↑╢ ה ─ ⌂≥╩ ╕ⅎ≡⁸

─ │⁸₈ 30cm─ ⌐ ⇔≡⁸ 3 ₉⅜ ↕╣⁸∕─ 3

│ ⌐ ∆╢ ╩ ∆╢ ≤∆╢≤↕╣≡™╢ 25 ⁹ 

↓─ ⌐⅔™≡⁸ 24≢ ↕╣╢ ─₈ ₉≤₈ ₉│ ≢№╡⁸

₈ 30cmה 3 ₉│ ≤∆╢ ה ─ ─ ⌐⌂╢⁹ 

⌂⅔⁸ ─ ⌐ ∆╢ ─ ╩ →╢╙─≢│⌂ↄ⁸ ─

⌐╟╢ ⅔╟┘ ─ ╙ ╕ⅎ≈≈⁸ ⅝ ⅝ ─ ╩ ╘╢

≤↕╣≡™╢⁹ 

 

 

 

cm 

╡ 

 

 

25 ─ ─ 16) 

 

⌐ ∆╢ ╩ ⇔≡™╢ ─  

─ ─ ⌐ ⇔≡⁸ ↕─ ╩ ⌐⁸∕─ ╩ ⌐

≢⅝╢ ─ ╩ ∆╢ ⅜№╢≤⇔≡⁸ ─ᵑ⁸ᵒ ⅜ ↕╣≡™╢⁹ 

ᵑ ─ ⌐╟╡ ⅜ ⌐ ∆╢ ╩ ↑╢↓≤⅜ ⁹ 
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ᵒ ⅜ ⌐╟∫≡ ↕╣√ ⅜╒╓ ↕╣⁸∕─ ↕⅜ ↕╣≡

™╢ ⁹ 

↓↓≢⁸ᵑ │ ─₈ ─ ─ ╩ ⇔⌂™↓≤₉⌐⁸ᵒ │

─₈ 3 │ ⌐ ∆╢ ╩ ∆╢ ≤∆╢₉⌐ ⇔≡™╢≤ ⅎ╢⁹ 

 

≢ ╘╢ ⅔╟┘  

 ⌐ ⇔≡₈ ╡ ™ ₉╩ ∆╢√╘⁸ ⁸ ⁸∕─ ─™∏╣⌐≈

™≡╙⁸ ─ ⁸ ╘╠╣╢ │⁸ ─ᵑ⁸ᵒ ≤↕╣≡™╢⁹ 

 ᵑ ─ ─ ╩ ⇔⌂™↓≤⁹  

ה ⌐ ╘╠╣╢ ⌂  

ה ⌐ ∆═⅝  

ה ⌐ ∫≡ ∆═⅝  

ᵒ ⌐ ∆╢ ╩ ∆╢↓≤ 

ה ⇔√ ≢№∫≡╙⁸ ⇔⌐ↄↄ⁸ ⅜ ∆╢╕≢─ ╩ ⇔≢╙ ↄ∆╢ 

 ─ᵑ ─ ⌂ ⁸ ∆═⅝ ⅔╟┘ ∆═⅝ │⁸ 17)⌐ ↕╣

≡™╢⅜⁸ │ 6 8─ ╘╢ ≤ ∂≢№╢⁹ 

↕╠⌐⁸ ─ ᵑ ⅔╟┘ ᵒ ≢ →╢ ⌐≈™≡⁸ ⅎ┌⁸ ╩ ∆╢≤⁸

⌐ ╘╠╣≡™╢ 4 5 │⁸ ⌂ │ 6⁸ ∆═⅝ │ 7⁸

∆═⅝ │ 8⁸↕╠⌐⁸ ⌐ ∆╢ │ 9 ⌐╟╡ ⌐ ↕╣≡™╢⁹ 

∫≡⁸ ה ─ ⌐ ⇔≡│⁸↓╣╠─ ╘╢ ─ ⅜ ─ ⌐⌂╢─≢⁸∕

╣∙╣⌐ ⇔≡ ⇔⁸ ╩☻ⱦ♦fi◄ה ∆↓≤⅜ ⌐⌂╢≤ ╦╣╢⁹ 

                                                                                  

6 ⌐ ╘╢ ⌂ 16)       7 ⌐ ╘╢ ∆═⅝ 16) 
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8 ⌐ ╘╢ ∆═⅝ 16) 

 

 

 

 

 

 

 

 

 

 

 

9 ⌐ ╘╢ ⌐ ∆╢ 16) 

 

 

 

 

 

 

 

 

₈ ╡ ™ ₉─ ─  

⌐ ∆╢ ─ ⌂ ⅎ │⁸ ─ ᵑ ⅔╟┘ ᵒ ─ 2 ⅜ ↕╣≡™╢⁹ 

ᵑ ⌐⅔↑╢ ⌐ ⇔≡₈ ╡ ™ ₉─ ─√╘⁸₈ч  ─ ─

╩ ⇔⌂™↓≤ ⌂ ⁸ ⌐ ∆═⅝ ⁸ ∆═⅝ ₉⅔

╟┘₈ш  ⌐ ∆╢ ╩ ∆╢↓≤₉⌐⅛⅛╢ ≡─ ⌐≈™≡⁸ ╩ ╘╢⁹ 

ᵒ ↕╣√ ─ │⁸ ≡─ ╩ ⌐ ∆╢↓≤╩ ⇔≡™╢⁹ 

≈╕╡⁸ᵑ ≢│ ⌐ ╘╢ ) 4 5 ─ ≡⌐≈™≡ ⅜ ╘╠

╣≡⅔╡⁸ᵒ ≢│ │ ≡ ∆╢↓≤⅜ ↕╣≡™╢⁹ 

⌂⅔⁸ ⅜ ↕╣≡™╢⅜⁸ ─ ⅜ ↕╣⁸ ⌐⅔↑╢

⁸ ⌐ꜟ▪ꜙ♬ⱴה ≠ↄ ─ ─ ⁸ ╛ ⌐╟╢ ─ ⅜

↕╣≡™╢⁹ 

⁸  

      ⌐⅔™≡⁸ ╩ ╘╢ ╙№╢⁹ 

↓╣╠─ │⁸ ─☻ⱦ♦fi◄ה ⌐ ⇔≡⅔╡⁸ ╘╠╣╢ ─∕╣∙╣⌐≈™≡

⅜☻ⱦ♦fi◄ה ≤↕╣╢⅜⁸ ─ ─ ⌐⅔™≡⁸╟╡ ↕╣≡™ↄ≤ ╦╣╢⁹ 

 

⌐ ≠ↄ ⌂≥─ ╣  

2024 ⅜ ↕╣╢ ─ ⌂ ─ ─ ⌐ ↑√⁸ ─ ⁸
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⁸ ⌂≥─ ⌐╟╢ ─ ╣│⁸ ─ᵑ ᵔ ─╟℮⌐ ↕╣≡™╢⁹ 

ᵑ ─ ⌐ ∆╢ ─ ╩ ℮√╘⁸₈ ─ ₉≤⇔≡⁸ ╩ ⁹ 

ᵒ ─ ─ ╩ ⇔⌂™↓≤─ ⁹ 

ᵓ ╩ ╕ⅎ√⁸ ╛ ⌐╟╢ ⌐ ∆╢ ─ ⁹ 

ᵔ ⌐ ∆╢ ⅜ ↕╣√ ⌐≈™≡⁸ ♩♇꜡▬Ɽה  

╩ ⇔⁸ ─ ⌂ ╛ ⁸ ⌂≥╩ ⁹ 

 ⌂⅔⁸Ɽ▬꜡♇♩ ─ ─ ↑⁸Ɽ▬꜡♇♩ ─ ≢─⸗♬♃ꜞfi◓⁸↕╠⌐⁸

∕╣╠─ ⌐ ≠™√⁸ ─ ─√╘─ ה ─◌♃꜡◓ ⁸ ה ┼─

⌂≥⌐≈™≡│⁸ 26 ⅜ ↕╣≡™╢⅜⁸ ⌐⁸ ─ ╩ ⌐ ∆╢√╘─⸗♬♃ꜞ

fi◓⌐≈™≡│⁸ ⅜ ↕╣≡™╢⁹ 

ה ⌐ ⇔≡₈ ╡ ™ ₉─ ╩ ∆╢√╘⁸Ɽ▬꜡♇♩ ╩ ⇔√ ≢

℮⸗♬♃ꜞfi◓ ╩ ⁹ 

◓fiꜞ♃♬⸗ה │⁸ ⌐ ∆╢ ─ ─√╘⁸ ─ ⅛╠ ╩ ⇔⁸

⸗♬♃ꜞfi◓∆═⅝ ─ ╩ ⸗♬♃ꜞfi◓ ╩ ⁹ 

♩♇꜡▬fi◓│⁸Ɽꜞ♃♬⸗ה ⌐⅔™≡⁸ ⅛╠ 3 ╩ ⌐ ⁹ 

 

 

 

 

 

 

 

 

26 Ɽ▬꜡♇♩ ─⸗♬♃ꜞfi◓≤ ─ ה 16) 

 

│⁸ 4 2022 5 ─ ⌂ ⅝≢№╢⅜⁸∕─ ⁸ ⌐ ⇔≡₈ ╡ ™

⌐ ∆╢ ₉─ ─√╘⁸ 4 12 22 ⌐ ⌐ ∆╢ 18)⅜ ⌂

╦╣⁸∕─ ╩ ╕ⅎ≡⁸ 5 3 10⌐ ⅜ 19)↕╣√⁹∕─ ⁸ 5 4 ─

─◄fi♩ꜞ⁸כ 9 ─ ─2 ─ ⅝╩ ≡⁸ ⁸◌♃꜡◓─ ⌂≥⅜

↕╣≡⅔╡⁸ 1 ─ │ 6 2024 ⌐ ↕╣╢≤ ╦╣╢⁹ 

 

 

ה (15 19─ ╩ ╕ⅎ√ ⌐ ∆╢  

⁸ 2 8  

ה (16 ─ ⌐ ∆╢ ⁸ ⁸ 2 ⁸

4 5 20  

17)  ⁸ 9 5 7 ⁸ 3 4 ⁸10  

ה (18  ₐ ⌐ ⇔≡₈ ╡ ™ ⌐ ∆╢ ₉─

ₑ⌐ ∆╢ ╩ ™╕∆ ⁸Press Release⁸ 4 12 22  

19) ☿fi♃כ ⌐ ⇔≡₈ ╡ ™ ⌐ ∆╢ ₉─ ⁸ 5

3 10  
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.  ╡ ™ ─ ─Ɽ▬꜡♇♩  

. ─ ╡⁸₈ 19 ─ ╩ ╕ⅎ√ ⌐ ∆╢ ₉─

2 8 ≢│⁸ 27 9 ה ╩ ↑≡ ↕╣⁸ ↕╣≡™√ ⌐ ∆╢

Ɫכ♪ ╩ ╢ ╩ ∆╢₈ ╡ ™ ₉╩ ∆≤⇔≡™╢⁹∕─ ⌂

╖≤⇔≡⁸ ⅎ┌⁸ ─ ─ 368km2⁸ 57km ≢│⁸₈

─ ₉⌐╟╡ ⌐ ⇔≡ ╩ ∆╢Ɽ▬꜡♇♩ ⅜ 3 10 4

3 ) 20)↕╣≡™╢⁹ 

 │⁸ ─ ⁸ ⁸ ─ ⅜  

╩ ∆╢ ≤∆╢≤⁸ │∕╣╠─ ╩  

⌐ ⅎ⁸ ⇔≡⁸ ≤⇔≡─ ╡ ↕╩  

⇔≡™╢⅜⁸↓╣│⁸ 21─₈  

₉⌐╟╢ ⌐ ⇔≡™╢⁹ 

 20)⅛╠⁸ ─ ⁸ 

↕╠⌐⁸ ╩ ⇔√ ─☻ⱦ♦fi◄ה  

⌐ ∆╢≤⁸ ⁸ │ ─ ╡≢№╢ʻ 

 

╡ ™ ─ ─ │⁸ ꜞ☻◒ 

─ ™ ⁸ ─ ╩ ∆╢≤↕╣⁸ 

│ ╟╡╙ ⌐ ∆╢ ⅜ ↄ⁸ 

─ ⌐ ╦╢ ⱳ♥fi◦ꜗꜟ╙ ™↓≤     27 Ɽ▬꜡♇♩ 20) 

⅛╠⁸ ⅛╠ ─ ─ 1.4km⅜Ɽ▬꜡♇♩ ≤⇔≡ ↕╣≡™╢ 27 ⁹            

─  

 │⁸ ⅔╟┘ ─ ⌂≥╩ ╕ⅎ≡ ↕╣≡™╢⁹ ─

│ 28≤↕╣⁸₈ ─ ₉─ │ ⁸ ⁸ ⁸ ⁸

⁸ ≢№╡⁸ ─ ╩ ∆╢ ≤ ⅎ╢⁹ ─ ─

│ ≤↕╣╢⅜⁸ ≢│⁸ ⌐ ╦╢ 1) ⁸2) ⁸3) ⁸4) 

╩ ≤⇔≡⁸ ↕╣≡™╢ 20)⅔╟┘ 22) 24)╩ ⇔≡⁸ ⁸ ⇔≡ ∆ 21)⁹ 

 

 ─₈└↕⇔ ₉─ ─√╘⌐ ⅜ ≤↕╣≡⅔╡⁸ ─ ⇔⁸ ─ ⁸

─ ⌂≥─ ╩ ╕ⅎ≡⁸ │ ≡⅜╛╡ ⅎ≤↕╣≡™╢⁹  

 

 

 

 

 

 

 

 

28 ─ 6 ─ ─ 20⌐  

JR

34
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 ⌐╟╢ ⅛╠─ ╩ ←√╘⁸ ≤ ≤╙⌐ Ⱪ꜡♇◒╩ ⇔⁸ ╛

≤ ⅜ ∂⌂™╟℮ ↕╣≡™╢ 10 ⁹ 

 

 

 

 

 

 

10 ─ ─ 24⌐  

 

 ⅜ ∆╢ ─ ⌐ ⇔≡│⁸ ╛ ⌂≥─ ⌐ ≠ↄ ─

7.17m ⌐⅔™≡⁸ 0.3m⁸ 0.2m ⌐╟╡ ↕╣√⁸

0.07m⅔╟┘ 3.77m/s⌐ ≠™≡⁸ ─ 1 3.1 3.2⁸ 3.8m/s

⅜ ↕╣≡™╢⁹↓↓≢⁸ ─ │⁸ fiꜛ◦כ꜠ꜙⱵ◦הꜟ♦⸗ ⌐╟╢ ⌐

╟╢⅜⁸ ─ ─ ─☻ⱦ♦fi◄ה ≤ ⅎ╢⁹ 

─ 22)│⁸ ─ ♩כ◦™ ⅝☺○♥◐☻♃▬ꜟ⁸ ⅝

☺○♥◐☻♃▬ꜟ ⅜ ↕╣⁸ ─ 3m/s⁸ 5m/s ⌐╟╡ ⅜ ↕

╣≡™╢⁹↓↓≢⁸ ⅝☺○♥◐☻♃▬ꜟ─ 5m/s │ ⌐╟╡ ↕╣≡™╢⁹ 

⌂⅔⁸ ⅝☺○♥◐☻♃▬ꜟ│⁸ ≤⇔≡ ↕╣≡⅔╡⁸ 0.9m⁸ ↕

3.0m ⁸◓ꜞ♇♪Ⱡ♇♩ 1.05m⁸ ↕ 3.0m⁸◓ꜞ♇♪ 8mm ⅔╟┘ 0.9m⁸ ↕ 2.9m

─ 3 ⌐╟╢ ≤↕╣≡™╢⁹ ⁸≡™⅔⌐♪כꜘ Ⱳ◒ ⌐ ≤◓ꜞ♇♪Ⱡ♇♩╩

⇔⁸ ╡ ╩ ╡⁸ ↕╣√ ⅝☺○♥◐☻♃▬ꜟ│⁸™╦╝╢⁸ ↕╣√ⱪ꜠◐ꜗ

☻♩ ≤╙ ⅎ╢⅜⁸ ⌐ ⁸ ↕╣≡⁸ ─Ⱡ♇♩ Ⱨfi≤ Ⱨfi⌐╟╡ ⌐ ⅎ

╠╣╢⁹ ⌐⁸ ≤ ─ ≤ ─ 10 │⁸ ≤⇔≡⁸∏╣

╩⇔√Ⱡ♇♩╩ ⌡≡ 1m ↕╣⁸ ⅝ ⅜╡ ⅜ ↕╣≡™╢⁹⌂⅔⁸ ≢─ ⁸

─ ⌐╟╡ ≤─ ⅜ ↕╣⁸ ─ ⅜ ╠╣╢≤ ⅎ╢⁹ 

↓↓≢⁸ ⅝☺○♥◐☻♃▬ꜟ─ │⁸ⱷכ◌כ⌐╟╢ ⌐ ∆╢ 0.3mה

↕ 0.3mה 3m ⅔╟┘◓ꜞ♇♪Ⱡ♇♩─ ⌐♃כ♦─ ∫≡™╢⅜⁸↓╣╠─ ⁸

│ ─ ─☻ⱦ♦fi◄ה ≤ ⅎ╢⁹⌂⅔⁸ ─ ─ ≤⌂∫√⁸

♩כ◦─ │ NETIS CG-040015-V ≢№╢⅜⁸ ⌐╟╡ 26 2014

⌐ ↕╣≡⅔╡ 21)⁸ ─ ⌐ ∆╢ ─ ╡ ™ ┼─ ⌐ ⅜∫≡™

╢≤ ⅎ╢⁹ 

 

 ⌐╟╢ │ ≢ ╙ ⅝ↄ⌂╢≤↕╣⁸ │◖fi◒ꜞכ♩Ⱪ꜡♇◒ ≢ ⇔

≡™╢⅜⁸ │ ─ Ɫכ♪ 29 ⌐ ∂≡ 2m ≤↕╣≡™╢⁹╕√⁸

─ 1 3.1 3.2 ⌐╟╡ ≢ ⅜ ≢⅝∏⁸ ⅜Ⱪ꜡♇◒ ─ 60 70cm╩

∆╢√╘⁸ ─ ⁸Ⱪ꜡♇◒ ─fiכ꜠♪─ ─ ─√╘⌐⁸ ─ ᵑ ᵗ ⌐╟╢

⅜ ↕╣≡™╢ 30 ⅜⁸↓╣╠│ ─ ≤ ⅎ╢⁹ 

Ⱪ꜡♇◒

Ⱡ♇♩ ⌡

⅝
☺○♥◐☻♃▬ꜟ
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29 ─ Ɫכ♪ ⌐⅔↑╢ Ⱪ꜡♇◒ 20⌐  

 

 

 

 

 

 

 

 

30 ─ 20)  

 

ᵑ ⌐ ⇔≡ ∆╢Ⱪ꜡♇◒╩ ™╢ ⁸ ⅝ ⁹ 

ᵒ ─№╢Ⱪ꜡♇◒╩ ™╢ ─ ↕⁸ 29 80mmה ╩ ⁹ 

ᵓ Ⱪ꜡♇◒│⁸ ⅜ ↄ⁸ ─ ™ⱳכꜝ☻ ≤∆╢⁹ 

ᵔ ♪꜠כfi≤Ⱪ꜡♇◒─ │⁸ ≡ ╘ ⇔≤∆╢⁹ 

ᵕ Ⱪ꜡♇◒ fiכ꜠♪─ ⌐│⁸ ╩ ⌡╢ ─ ⁹ 

ᵖ Ⱪ꜡♇◒ │⁸ ◖fi─ ╙№╢√╘⁸ ◖fi♃▬ⱪ≤∆╢⁹ 

ᵗ ♪꜠כfi ≢─ ◖fi ≤⌂╢√╘ ╩♩כ◦ ↄ⁹ 

 ↓↓≢⁸ ─ᵑ─Ⱪ꜡♇◒─ │⁸ⱷכ◌כ⌐╟╢ ─ꜟכ◔☻1/6 23)⌐ ╢≤

↕╣≡™╢⁹ 31 │⁸ ↕╣╢ ⌐╟╢Ⱪ꜡♇◒─╘ↄ╣≤ ─ ⅔╟┘Ⱪ꜡♇◒─

─ ≤ ─ ≢№╢⁹ ⌐╟╡⁸ ╟╡ ⇔™ 1 2≢╙

300kg/m2 ≢№╣┌ 6.9m/s╕≢ ⅎ╠╣╢↓≤⅛╠⁸ 1 3.1 3.2⁸

3.8m/s ≢│⁸ ⌐ ∆╢≤ ↕╣≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

31 20) 

1.5m

╘

⇔

♩כ◦

◖fi
◖fi ⇔

fiכ꜠♪
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 ↓↓≢⁸ 23)≢│⁸ 40cmה ↕40cmה 10m ⌐⁸

↕28cmה 40cmה 17cm 1:1.5⁸1:2.0⇔ ╩ ↑√ ╩ ⇔⁸

─ ≤ ─ ⌐Ⱪ꜡♇◒ 250kg/m2⁸300kg/m2⁸350kg/m2 ─ ⅜

⅛╣≡™╢⁹ ─ │1.76.7cm☻◔10ꜟכcm40cm ≤↕╣⁸ 1/6⁸

1/ã6 ⌐╟╡⁸ ─ ⅛╠ⱴ♬fi◓ ⌐ ≠⅝ ⅜ ↕╣≡™╢⁹⌂⅔⁸Ⱪ꜡♇◒

│⁸ ╩ ≤ ∂⌐⇔≡ ╩╙≤⌐ ↕╣≡™╢⁹ 

─ꜟכ◔☻⁸1/6⌐℮╟─↓ ⌐ ∆╢ ⌐╟╡ ╠╣√ ⌐ ≠™√⁸ ה

⌐ ⇔≡ ⌂Ⱪ꜡♇◒ ─ │⁸ ─Ⱪ꜡♇◒─ ─ ≥☻ⱦ♦fi◄ה ⅎ╢⁹ 

 

 3 ─ ⌐ ⇔≡ ╩ ⇔√ ☻כ◔3 ⅜ ↕╣⁸ ⅔╟┘

─ Ⱪ꜡♇◒⁸ ⅝☺○♥◐☻♃▬ꜟ─ ⁸ ⌂≥⅜ ↕╣≡™╢ 11 20)⁹ 

☻כ◔ 1 16m ⌐ 0.5m ╩ ⇔⁸ ╩ ⅛╠ ⌐ ╩  

☻כ◔ 2 ─ 8m ⌐ 0.5m ╩ ⇔⁸ ≢ │ ⅜∫≡  

☻כ◔ 3 ⌐ ╩ ↑∏⁸ ─∑⅝─ 2.5m ⅛╠ ╣ ∆ │ ⅜∫≡  

│⁸ ⱳfiⱪ ⌐╟╡ ⌐ ⇔√ 2m×2.5m×H0.9m ⌐ ⇔⁸ ∑⅝

∑⅝ ╟╡ ⌐ 3.8m/s─ ⁸ 0.432m3/s ⇔⁸ ╩ ↕∑⁸ ⌐№╢

≢ ⇔⁸4 ─ⱳfiⱪ≢ ⌐ ⇔≡ ⇔≡™╢⁹ ─ ☻כ◔⁸│ 1

7 8cm⁸ 8 10cm⁸ 8 10cm ה 3.6m/s⁸◔כ☻ 2 7 8cm⁸ 8 10cm⁸

ה ה 3.48m/s⁸◔כ☻ 3 ה ≤↕╣≡™╢ 24)⁹ 

 

 

 

 

 

 

 

     (a) ◔כ☻ 3      (b) ◔כ☻ 3⁸ │ ╣─  

  11 ─ 20 ⌐  

 

≢│⁸ ─ ─ ⁸ Ⱪ꜡♇◒⁸ Ⱪ꜡♇◒

≤ ⅝☺○♥◐☻♃▬ꜟ ─ ⁸Ⱪ꜡♇◒─ ⁸ ─ ⌂≥⅜⁸ №╢™│

↕╣≡™╢⅜⁸ ─ 1) 3) ─ ⅜ ⁸ ⁹ │ ⅜ ⅜ ↕╣≡™╢⁹ 

1) 3 ─☻כ◔ ≢│⁸™∏╣╙ ─ ⅜ ╠╣∏⁸◓ꜞ♇♪Ⱡ♇♩─ ⌡

⌐╟╢ ─ │⁸☺○♥◐☻♃▬ꜟ ─ ⁸ ⅛╠─╘ↄ╣⁸ ─ ⌂≥

╩ ⅎ⁸ ⌐ ⇔≡™╢⁹  

─ ≢№╢ ─ ⁸ ─  

2) Ⱪ꜡♇◒─ ⌐│ ╘ ╩ ⇔≡™⌂™⅜⁸ ─ ─ ⌐╟╡ │

⇔≡™⌂™⁹         

╩ ≢⅝╢ ─  

3) ─ ≢│⁸ ⅛⌐☺○♥◐☻♃▬ꜟ─ ─ ⅜ ⌐╟  

Ⱪ꜡♇◒

Ⱡ♇♩ ⌡

⅝
☺○♥◐☻♃▬ꜟ

Ⱪ꜡♇◒

Ⱡ♇♩ ⌡
⅝

☺○♥◐☻♃▬ꜟ
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╡ ╣ ≡⁸ ─ ≢─ ⅜ ↕╣≡™╢⅜⁸Ⱡ♇♩Ⱨfi ≢─ │   

ⅎ╠╣≡™╢⁹        

⅜ ╣⇔⁸ │ ⌂ ≢─  

─ │⁸ √⌂ ≢№╢ ☺○♥◐☻♃▬ꜟ⅔╟┘₈ ₉

≢№╢⁸ Ⱪ꜡♇◒⁸ Ⱪ꜡♇◒≤─ ⁸ ⌐╟╢ ╩ ⇔≡⅔╡⁸

⁸ ⌂≥ │№╢⅜⁸ ─ ─ ─☻ⱦ♦fi◄ה ≤ ⅎ╢⁹ 

⌂⅔⁸ ─ ─ ⁸ ⌂≥⌐╟╢ ─ ⁸ ⌐╙ ⅜ ⇔√ ─

⌂≥─ⱨ◊꜡כ▪♇ⱪ ⅜ ⁸⅛≈ ≤ ╦╣╢⁹ 

│⁸ ≤ ╩ ≤⇔√ ─ Ɫכ♪ ⅛╠⁸ ─ ⌐╙

⇔≡™╢ ⅜ ↕╣╢⅜⁸ ⁸ . ─₈ ─ ⌐ ∆╢ ⌐╟╡⁸

─ ≤∆╢ ─ ≈≤⇔≡ ⅜ ⌐ ↕╣√ ╩ ╡⇔≡™╢ ≤

ⅎ╢⁹╕√⁸ ≢ ↕╣√ ╩ ⇔√ ─ │⁸ ─

25 ≢ ╘╠╣≡™╢ₐⱤ♇◔כ☺ₑ ⌐ ⇔≡™╢≤ ⅎ╢⁹ 

⌂⅔⁸ ─ ─ ⅛╠⁸ ⌐ ∆╢ ⅜ ≢⅝╢ ≤⇔≡⁸

≢ ∆╢ ─ ⅔╟┘ ⅜№╢ 12⁸ 20 ⁹™∏╣╙ ≢│ ⇔≡™╢

≢│№╢⅜⁸ │ ⌐╟╢ ─ ─ №╢™│ ─ ה ⁸

⁸ ⁸ . │ ─ ⌐ ∆╢↓≤⅜ ≢⅝╢─≢⁸ ⌂

≢№╢↓≤╩ ∆╢≤╟™⁹      

 

 

 

 

 

 

 

 

 

 

 

 

     12 Ɽ▬꜡♇♩ ─ 20⌐  

 

 

ה (20 ה ה ─ ╡ ™ ⌐⅔↑╢Ɽ▬꜡♇♩ ⌐≈ 

™≡⁸ 4 ⁸ ⁸No.3⁸2022.7  

ה (21 ⁸ ─√╘─ ─ ─ - ⅛╠ ┼─ -⁸ 

⁸2023.3  

22) ─◌♃꜡◓⌐╟╢ http://www.nihon-shokusei.co.jp  2022.11.3  

23) ♥♩ꜝ♇◒ Ⱪ꜡♇◒─ ≤ ⌐≈™≡⁸P.E.C. http://www.all-pec.org 2022.11.3  

ה (24 ה ⌐ ∆╢ ⁸ 4 3 28   

25 ה  ₐ ⌐ ⇔≡₈ ╡ ™ ⌐ ∆╢ ₉─

ₑ⌐ ∆╢ ╩ ™╕∆ ⁸Press Release⁸ 4 12 22  

http://www.nihon-shokusei.co.jp/
http://www.all-pec.org/
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 ⁸ ⌂ ╖  

 

─ ⌐ ╦╢⁸ ─ ⌂≥⌐ ╦╢ ≢│⁸ ─ ≤ ⅜ √╢

≤↕╣≡™╢─⅜ ≢№╢⁹⇔⅛⇔⁸ ─ ⅔╟┘ ─ ⌂≥⌐╟╣┌⁸

─ ⁸ ⌐₈ ₉⅔╟┘₈ ₉⅜⁸ ↄ ╦╢↓≤⅜ ≢⅝╢⁹↓╣╠│⁸

≢│⁸ ⌐│ ↕╣≡™⌂™ ≢№╢⅜⁸ ≢│⁸₈ ⅔∟╓╡⁸⅔∫╔╡ ₉⅔╟┘₈

₉⌐≈™≡╙⁸ ⁸ ╡ ╖⅜ ⌂ ≤⇔≡ ∆╢⁹ 

⁸ ∆╢ │№╢⅜⁸₈ ─ ≤ ₉⅔╟┘₈ ─ ≤ ₉⌐≈™

≡⁸∕╣∙╣⁸ . ⅔╟┘ . ─ ╡ ∆╢⁹ 

 

.  ─ ≤  

⅜ ∆╢≤⁸ ⌐╟╡ ─ ⅜ ↕╣⁸₈ ₉⅜ ↕╣╢⁹ ⌐⁸ ─

⌐⅔™≡ ⇔√₈ ₉─ ╩ ∆╢⅜⁸₈ ₉⅜ ⁸↕╠⌐ ⌐ ↄ ╦╢

↓≤⅜ ⅛╢⁹ 

 

ה  

─ 1─ ─ 119m ≢│⁸ 13─╟℮⌐ ⅜ ↕╣≡™╢⁹

╕√⁸ 32│⁸ ─ ─ ≢№╢⅜⁸ ─ ↕│3m≢№╢⁹ ∫≡⁸ T.P.6.91m

╩ 7m≤∆╢≤⁸ ≤ ─ ─ │ ≢10m⌐⌂∫≡™╢↓≤⌐⌂╢⁹ 

 ↕≡⁸ ⌐│ ─ ⌐╟╡►◊ fiꜛ◦♇◒כ♃ ⅜ ↕╣╢─≢⁸ ─ ⅜

⌐ ∆╢╦↑≢│⌂™⅜⁸ ⅜ ↕╣⌂™ ≤ ∆╢≤⁸ ⅜ ↕╣╢↓≤⌐╟╡

⅜ ∆╢↓≤│ ≤ ⅎ╢⁹ 

↓↓≢⁸ ─ ⌐╟╢₈ ≤ ─ ─ ₉⌐╟╢ ─ ≈│⁸ ─

⅜ ⇔⁸ ⅜ ↕╣╢↓≤≢№╢⁹↕╠⌐⁸  

─ ⌐╟╡⁸ ─ ⅜  

⇔⁸ ─ ⅜ ↕╣╢≤≤╙⌐⁸ ╙ ↕ 

╣╢↓≤≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

13 ≤ ─ 1 ⁸    32 ─   

ќ

╦ד  
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ה  

─ ─ ─ ≢│⁸ 14 ─╟℮⌐ ⌐│ ⁸ ⌐ ⅜ ↕╣

≡™╢⁹╕√⁸ 15│⁸4≈─ ⅛╠─ ⁸ ─ ≢№╢⅜⁸ 357

│ ─ ⌐╟╡ ⇔⁸ ⇔≡™╢⁹⌂⅔⁸ ─ ╡⁸ │ 2 ≢ ↕╣≡™╢√╘⁸

≢│⁸ ⌐ ↕╣≡™╢₈ ₉≤⁸↕╠⌐ ╣⇔≡™╢₈ ₉⌐

⇔≡™╢⁹ 

 33│⁸ ⌐ ╢ 26)≢№╡⁸ 11─ ≢│⌂™⅜⁸ ≤⇔≡

─ ─ ≢№╢⁹ ⌐╟╣┌⁸GS●♁ꜞfi☻♃fi♪ ⁸ ─ ─ ⅜ ╙

ↄ⁸5m ≤↕╣╢⁹╕√⁸ 357╩ ⅎ√ ─ ⅜ ⅝™↓≤⅜ ⅛╢⁹ 

 

  

 

 

 

 

 

 

 

 

14 ─ ⅔╟┘ ─ 26─ ⌐  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

15 ─ 27) ה ⅛╠ ╩ ╗⁸ GS ⅛╠ 357─ ⁸ 

357─ ⅛╠GS ⁸ 357─ ─  

 

 

357

Ŷ

GS

√╢

20150916

Ŷ

Ŷ

1.3m

357

357
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33 ◖fi♃כ 26)⌐╟╢ 

 

 

 

 

 

 

 

 

 

 

 

 

 

34 ⌐╟╢ ─ ─ 27) 

 

 

 

 

 

 

 

 

 

35 ⌐╟╢ ─ ─ ─ ─ 26⌐  

 

5m

3m

─ ╣
12:52

13:36 80m
200m

G☻♃fi♪

357

2.3
2.3

3.5

2.6
2.7

3.8

4.9

4.55

3.55

2.8

2.0
2.3

1.6

1.0

3.6

1.6

0.0

0.0

3.6

1.2 1.3

1.3 1.5

1

2

│

(m)

0.0 0.0

0.0 fiכ♂

1 fiכ♂

0.0

11:11 22:00

20m

1.0

1.8
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╕√⁸ 34│⁸ ⅜ ⇔√ ─ ≢№╢⅜⁸ ≢№╡⁸ ─ ╩ ∆

≤⇔≡ ⇔√╙─≢№╢ 27)⁹ ⅛╠╙⁸ 33≤ ⌐⁸GS ─ ™ ⅜ ↕╣≡™╢≤

⌐⁸ 357─ ≢╙ 4.9m⌂≥ ─ ⌐⌂∫≡™╢↓≤⅜ ⅛╢⁹↓╣╠─

─ │⁸ 27╩ ↕╣√™⁹  

↓↓≢⁸ 35│ ─ 3m⅔╟┘ ─ ≢№╢⁹ ─╟℮⌐⁸

─ ↕│5m ≢№╢⅜⁸ ⅜ ↕╣⌂™ 3m≤ ⇔≡⁸ ≤

─ ─ │8m⌐⌂╢↓≤╩▬ⱷ⁹╢™≡⇔☺כ↓─╟℮⌂ ─ ⌐╟╢ │⁸

119m≤ ≢№╢⅜⁸ ≢│ ─ ⅜200m⌐ ∫≡™╢⁹ 

 

ה  

─ ─6 ⌐│ ╡ →≡™⌂™⅜⁸ 201910─ 19⌐╟╡⁸

─ ≢3 ⁸ ≢3 ⅜ ⇔≡™╢⁹↓↓≢│⁸ 40.0k

─ ⌐╟╡ ↕╣√ ╩ ∆╢⁹ 

≢│⁸ 36 ─ ─ №╢™│ ─ ─╟℮⌐⁸ ⌐ ⅜ ↕╣≡

™╢⁹╕√⁸ ⌐ 200m ⌐╟╢ ⌂⅔⁸ ⅛╠│ 100m ≤ ↕╣╢ ─ ≢

⅜ ≤↕╣≡™╢⁹⌂⅔⁸ ╛ ─ │ ↕╣≡™⌂™⁸ 60cm─ ⅜ ≤↕ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

36 ─ 40.0k⁸ ─ 28⌐  
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╣≡™╢⁹╕√⁸ 36─ ≢ ↕╣╢ ─ ↕⌐╟╣┌⁸ 1≢│ ≢

3.8m⁸ 2≢│ ≢ 6.2m≢№╢⁹ 

⅛╠⁸ │ 3.16m T.P.30.82 T.P.27.66 ≢№╢─≢⁸ ⌐⁸ ─

⌐╟╡⁸ ⅛╠─ ─ │⁸3.2m ⅛╠ 7.0 9.4m╕≢ ⇔≡™√↓≤⌐⌂╢⁹ 

╕√⁸ ⌐⅔↑╢ ─ ╙⁸ ⁸ ≤ ≢№╢⅜⁸ ≢│⁸↕╠⌐

─ ∆═⅝ ⅜№╢⁹ 

 16─ ⁸ │ ─ ≢№╡⁸ ≤∕╣⌐ ⇔√ ╩ ⇔√╙─

≢№╢⁹™∏╣─ ╙ ⇔≡™╢⅜⁸ ─ ⌐ ™⅜№╢↓≤⌐ ⅜ ≢№╢⁹

≈╕╡⁸ │ ≢№╢─⌐ ⇔≡⁸ ⇔≡╙ ⌐ ╠⌂⅛∫√ │⁸ ⌐ ⅜

№╢⁹↓╣│⁸ ⅜ ⌐╟╢ ─ ╩ ⇔√↓≤╩ ⇔≡⅔╡⁸ ─ ─

⅜ ─ ⌐ ↄ ╦╢↓≤⁸ ─╟℮⌂ ⅜ ≢№╢↓≤╩ ∆ ≢№╢⁹ 

⌂⅔⁸ 16─ │⁸ ─ ≢№╢⅜⁸ │₈Ⱪ꜡♇◒ⱴ♇♩₉⁸ │

₈ Ⱪ꜡♇◒₉⌐╟╡ ╩ ⇔≡⅔╡⁸ ⅜ ⌂∫≡╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

16 ≤ ─ 40.0k⁸ ה ─ ⁸ ה

2021.3 ⁸ ה ─ᵑ⌐╟╢ ─  28⌐  

 

 ─ ⌐╟╡ ↕╣╢₈ ₉─ ⌐╟╣┌⁸₈ ₉⌐╟╡⁸ч ─  Ÿ ш

─  Ÿ щ-1 ─ ─ ⁸щ-2 ─ ─  Ÿ ъ-1 ─

⁸ъ-2 ─  Ÿ ы ─ ─ⱪ꜡☿☻⌐╟╡ ⁸ ∆╢─≢⁸ ⁸↕╠⌐

⌐ ↄ ╦╢↓≤⅜ ≢№╢⁹ 

∕─√╘⁸ ⁸₈ ₉⅜ ↕╣╢ │⁸ ≢№╢≤↕╣⁸ ⅜ ┌⌂™

≤↕╣≡™╢⅜⁸₈ ₉│ ⌐ ⌂ↄ ↕╣⁸ ─ ─ ⌐╙ ↄ ╦╢√

╘⁸ ╩ ⅎ√ ⅜ ╕╣╢⁹ 

↓─╟℮⌂ ⌐ ╢ ⌂ ≤⇔≡⁸ ─ ⁸ ⅛╠─ ⁸ ⌂

≥─⁸™╦╝╢⁸₈ ™ ₉⅜№╡⁸ ⁸ ─ ⅜ ⌐ ┬ ─ ⅜№╢⁹∕─√╘⁸

│⁸ ─ ─ ⌐ ⇔≡│⁸ ה ╩ ⇔⁸ ⌐ ∂√ ╩≤╡⁸

Ⱪ꜡♇◒

Ⱪ꜡♇◒ⱴ♇♩
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─ ┼─ ⌐ ⇔≡│⁸ ┼─ ⌐ ⇔√ ⅜≤╡⁸ ╩ ╘

√ ─ ╩ ∆╢╟℮⌐ ⇔⁸ ⇔≡™╢⁹ 

↓─╟℮⌂ ─ ⌐ ™⁸ ⌐╟╢ ⁸ ⌐⁸ ─ ≢№╢₈ ₉─ ⌐ ∆╢

╩ ⅎ╢≤⁸ ⌐╟╢ ╡ ™ ─ ⌐ ╕╠∏⁸ ≢─₈ ₉ ─

. ⁸ ≤ ∆╢↓≤⅜⁸ ⌐⅔™≡ ⁸ ≢№╢≤ ⅎ╢⁹ 

⌂⅔⁸ ≤ ∆╢ ⁸ ⌂≥─ ⁸ ≤│⁸ ─ ⌐№╢≤ ≠↑╢≤⁸

─ №╢™│ ⌂ ⅜ ⅎ╠╣╢╟℮⌐⌂╢⁹↓╣│⁸ 29)⅜ ≤∆╢₈

₉⌐╟╢₈ ₉≤ ℮↓≤⅜≢⅝╢⁹ 

 

 

26  ⁸ 28 3  ₒ ₓ 

27 27 9 ה ⌐╟╢ ⌐ ℮ ⌐ ∆╢ ⅛╠─ ⁸ 3

⅛╠ √ ◦fiⱳ☺►ⱶ⁸ -1⁸2015.12  ₒ ₓ 

ה (28 ה   2 3  

ה (29 ⁸ ─√╘─ ─ ─ ⅛╠ ┼─  

⁸ ⁸2023.3 

 

.  ─ ≤  

─ ≢│⁸ ⅔╟┘∕─ ⌐ ⇔√⅜⁸∕─℮∟⁸ ⌐₈ ≤ ₉─

⅛╠⁸∕╣╠─ ⌐≈™≡⁸ ─ ╡ ∆╢⁹ 

 ≢│⁸ 1 ⁸ 5 ⌐╟╢ ─ ⌐⅔↑╢ ─ ⅛╠⁸

│ ─ ╡ ↕─ ⌐⌂╢↓≤⁸ ⅜ ⌐╟╡ ∆╢↓≤⌐ ⇔√⁹ 

↓↓≢⁸ ╩ ∆╢↓≤│⁸ ─ ⌐ ∂╢─≢⁸ ╩ ╠⅛⌐∆

╢↓≤⅜ ≢№╢⅜⁸ ─ ≢│⁸ ה ─ ⌐ ⇔≡ ≤⌂╢ ─ №╢

™│ ─ ╩ ⇔√⁹╕√⁸ ─ .─ 40.0k─ ≢│⁸ ⌐

↕╣√ ⅜ ⁸↕╠⌐ ─ ⌐⌂╢↓≤╩ ⇔√⁹ 

 

1  ⁸ ⅛╠ ╕≢─  

 

 

 

 

 

 

 

 

 

 

 

             5 ─ 30) 

11:11( )  12:52( ) 13:36 15:18 16:19( ) 

20m Ÿ   80m Ÿ   140m( ) Ÿ     200m

1 41 44 1 42 61

1.3m/ 0.57m/ 1.0m/
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 ≢│⁸ ⌐╟╢ ⁸ ─ ⌐ ⇔≡⁸∕─ ╩ ∆╢ 31),32)⁹ 

─ ─ ≢─ ─ │⁸ 17 9 10⁸15:18─ ╡≢№╢⁹

─ │ 11:11≢№╡⁸∕─1 40 ─ 12:52⌐ ⇔√⁹ 17│ ⅛╠ 1

40⅜ ⇔√ 15:18─ ≢№╢⅜⁸ │ ─20m⅛╠140m ⌐

⇔≡⅔╡⁸ ⌐ ≢№╢ 31),32)⁹ 

↓↓≢⁸ 17⌐│ ⌂ ⅜№╢⅜⁸∕╣│⁸ ⅜ ™╟ↄ ╣≡™╢─│ ─ ─

≢№╡⁸ ≢ ∆ │ ─ ╣⅜╒≤╪≥ ™↓≤≢№╢⁹↓─ │ ñ ⁸ ≥ fiòכ♂

┌╣╢⅜⁸ fiכ♂ ─ ⌐│ │╒≤╪≥ ⇔≡™⌂⅛∫√≤ ⅎ╢⁹⇔⅛⇔⁸

⌐№╡⁸ ⇔≡™⌂™⅜⁸ ─ ─ │ ↕╣⁸ ⇔≡™√⁹ ⁸↓─ │

⇔⌂⅛∫√√╘⁸Γ ™ ⁸ ™Δ≤ ╩ ╘≡™√⅜⁸ fi⌐№╢↓≤⁸↕╠⌐⁸כ♂ 17

⅛╠ ⅛╢╟℮⌐⁸↓─ ─ ⌐│ ↕╣≡⅝√ ─ ⅜ ∫ ⅛∫≡™╢↓≤⅛╠⁸↓─ ⌐

│ ⌂ ⅜ ⇔≡™⌂™↓≤⅛╠⁸ ╩ ╣√↓≤│ ≢№╢⁹↓─ ─ │⁸

│ ⁸ ⌂ ⌐ ╦↕╣∏⁸∕─ ⁸ ╩ ∆╢↓≤─ ≢№╢⁹ 

↕╠⌐⁸ ∆═⅝↓≤│⁸ ⁸ ⅜ ↕╣√⅛─ ≢№╢⅜⁸∕╣│ 18⅛╠ ≢

⅝╢⁹ │14:30─ ∞⅜⁸ ⌐ ∆╢ ≤∕─ ⌐ ∆╢ ⌐ⱥfi♩⅜№╢⁹

≈╕╡⁸↓─ ≢│⁸ ─ ⅛╠─ │⁸ ─ ⅔╟┘∕─ ─ ⌐ ↕╣≡⁸

⌐ ⇔≡™╢↓≤⅜ ≡ ╣╢⁹∕─ ⁸ 18─ ─ √╢ ⅜ ↕╣√≤ ↕╣

╢⁹∕─ ⁸ │14:40⌐ ⇔⁸ │15:00⌐ ⇔⁸15:18⌐│ 17─ ⌐ ∫√⁹

⌂⅔⁸ 17⌐│ ≤ ─ ╩ủ ≢ ∆⅜⁸ ╙ √╢ │ ╦∫≡™⌂™⁹ 

 

 

 

 

 

 

 

 

 

 

17 ⌐  

 

 

 

 

 

 

 

 

18 ≤ ≤ 33─ ─◌♇♩⌐  

ћ
ה

ћ

√╢

fiכ♂

15:18

357

√╢

14:30
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∫≡⁸ ─ ⁸ │⁸ ⌐│ ⇔√ 18─ ≤ ⅜ ╡ ↄ ⇔√↓≤⌐

╟╡⁸ ─ √╢ ⅜ ↕╣⁸∕╣⌐╟╡ ⅜ ↕╣≡⁸ ⌐№∫√ │ ≤™℮

⌂ ╩ ╣√↓≤≢№╢⁹ 

∆⌂╦∟⁸ │ ╩ ⇔√ │⇔≡™⌂™≤ ℮⅜⁸∕─ ⌐≈™≡│⁸ ∞↑╩

╢─≢│⌂ↄ⁸ ─ ─ ╩╙ ╕ⅎ√ ⅜ ≢№╡⁸∕╣⌐╟╡ ─ⱥfi♩⅜ ╠╣

╢⁹↓↓≢⁸ ─ │ ─ ─ ≢№╡⁸ │ ─ ≢№╢⁹ 

 

 

30 ⁸ 1 27 9 28 ⁸ 2

27 10 5 ⁸ 3 27 10 19 ⁸ 4 28 3 7  ₒ ₓ 

31 27 9 ה ⌐╟╢ ⌐ ℮ ⌐ ∆╢ ⅛╠─ ⁸ 3

⅛╠ √ ◦fiⱳ☺►ⱶ⁸ -1⁸2015.12  ₒ ₓ 

32) ─ ה ⌐ ∆╢ StructureNo.147pp.48-512018.7 

33 ANN NEWS  ⁸ ⌐  ─ 9/10⁸2015 

 

.  ⅔╟┘ ─  

 ─ ─ ─ ⅜ ╖╠╣≡⁸ ⌐ ⇔≡ ╡ ™ ─ ─ ⅜ ╦

╣⁸ ╖⅜ ↕╣≡™╢⅜⁸ ⅜ ≢│⁸ 1990 ⁸ ⅜ ↕╣⁸ ╡

╕╣√ ⅜№╢⁹⇔⅛⇔⁸∕─ ⁸∕─ ╖│ ╕╡⁸ ─ ─ ה ─ ⁸

─ ⁸ ∆╢╕≢─ ⌡ 20 │⁸ ⌐│ ↕╣⌂™⁸⇔⌂™ ≢ ⇔≡⅝

≡™√⁹ ≢│⁸╕∏⁸ ⁸ ⌐⁸ ─ ╡ ™ ⁸ ╩ ∆╢⁹ 

 

. . ╢╟⌐כⱦ꜠כⱴכ▪   

1990 ⌐│⁸ ⁸ ⅜ כⱦ꜠כⱴכ▪⁸₈╣↕ ₉≤ ┌╣⁸

⌐⅔™≡ ⅜ ↕╣≡™√⁹ 37 │ ≢№╡⁸

⌐ ╢⁸ ─ ╩ ⁸ ⁸ ⇔√ ⌐⌂∫≡⅔╡⁸ ─₈ ╩

╢ ╡ ™ ₉⌐⌂∫≡⅔╡⁸ ⌐ ╣┌⁸ ⌐ ⇔≡ ⅜ ≢⅝╢≤ ⅎ╢⁹ 

⇔⅛⇔⁸ 34)│⁸ ⌐Ɽ▬꜡♇♩ ≤⇔≡╙ ╡ ╕╣≡™√⅜⁸2000 ⌐ ╡⁸

∕─ ╖│ ╕∫√⅜⁸ ⌐ ∂╢⁸ ─ ⅜№∫√↓≤│ ∫≡⅔ↄ↓≤│ ≢№╢⁹ 

 

 

 

 

 

 

 

╢╟⌐כⱦ꜠כⱴכ▪ 37 34) 

 

34) ⁸2000.6     ⅜ ╡ ≤↕╣≡™╢≤─↓≤⁹ 

 



- 45 - 

 

. .  ╡ ™ ┼─   

2015─ ─ ╩ ↑≡⁸₈ Ɫכ♪ ₉⅜ ∟ ↕╣⁸ ─ ⌐╟╢

≤Ⱪ꜡♇◒⌂≥⌐╟╢ ─ ⅜ ↕╣√⅜⁸∕─ ⁸2019─ ⌂≥≢─ │ ╩

↑≡⁸₈ Ɫכ♪ ╩ ╢ ╡ ™ ₉─ ⅜ ╦╣⁸20225 ─ ⌐╟

╢₈ ⌐ ∆╢ ₉─ ⌐╟╡⁸ ⁸ ⌂ ─ ─ ⅜ ↕╣≡™╢⁹ 

≢│⁸ 1 ⌂≥⁸ ─ ⌐ ≠™≡⁸ ⅜ ≤∆╢⁸ ─₈ ₉⅔╟┘₈

₉─ ⌐ ⇔≡⁸ ╩ ╕ⅎ≡⁸ ≢⅝╢ ─ ╩ ∆╢⁹ 

↕≡⁸ ⌂ ─√╘⌐│⁸ ⌐╟╡ ∆╢ ╩ ∆╢↓≤⅜ ≢№╢⅜⁸ ─

⌐╟╡ ∆╢ │ 38≢ ≢⅝╢⁹≈╕╡ ─ ≤ ─ ≢─

─ ─ ─ ─ ─ ה

─ ⅔╟┘ ─ ⅜№╢⅜ ⌂ ─√╘⌐│ ∆╢ ⌐╟╡≥─╟℮

⌂ ⅜ ≢⅝╢⅛ ⇔╟℮≤∆╢─⅛╩ ⌐∆╢↓≤⅜ ≢№╢⁹ 

 

 

 

 

 

 

 

38 ─ ≤ ⌐╟╡ ∆╢≤ ↕╣╢ 35) 

 

↕╠⌐⁸ ⅔╟┘ ─ ה ⁸↕╠⌐ ⌐⅔↑╢ ה ≤⇔≡⁸ ─

ᵑ ᵘ─8 ⅜ ≢⅝╢⁹ 

ᵑ ─ ⌐╟╡ ╩ ה ∆╢ ≢│ ∆╢⁹ 

ₒ ₓ♪꜠כfi ⁸⅛↔ ⁸ Ⱪ꜡♇◒ההה 

ᵒ  ⌐╟╢ ─ ─ ה ⌐╟╡⁸└↕⇔ ╩ ╡⁸ ∆╢⁹ 

ₒ ₓ ⁸ ─ ⁸ ─ הⱩכ◌☻▪⁸ ─ 

 ההה

ᵓ ─ ─ ⁸ ⌐╟╡ ╩ ╘╢⁹ 

ₒ ₓ ⁸ Ⱪ꜡♇◒⁸◓ꜞ♇♪ ⁸⅛↔ ⁸  ההה

ᵔ ה ─ ה ─ ⁸ ⌐╟╡⁸ ╩ ╘╢⁹ 

ₒ ₓⱩ꜡♇◒⁸⅛↔ ⁸ ╘ ⁸  ההה

ᵕ ─ ─ ⌐ ⅜╢Γ Δ─ ╩ ∆╢⁹ 

ₒ ₓ ⁸   ההה

ᵖ ─ ─ ─√╘⌐⁸ ─ ╩ ה ∆╢⁹ 

ₒ ₓ כⱤכ☻ ⌂≥ ⁸ ↑ ⌂≥ ⁸   ההה

ᵗ ⌐╟╢ ⌂ ⌐╟╡⁸ ⁸ ╩ ∆╢⁹ 

ₒ ₓ ─ → ─℮ ⌂≥ ⁸ ♩כ◦ ⁸ 

Ⱪ꜡♇◒ ⌂≥  ההה

(6) ה

(2)

(1) ה

(3)

(7)

(4) ─
(5)
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ᵘ ה ─ ⁸ ╩ ה ∆╢⁹ 

ₒ ₓ ה ─ →⁸Ⱪ꜡♇◒ ─ ⁸  ההה

↓╣╠─ ⌐≈™≡⁸ᵑ ᵔ⁸ᵖ│ ⁸ᵗ│ ─ ⁸ᵕ⁸ᵘ│ ─ ⁸

⅜ ╦╢ ≢№╢⁹╕√⁸₈ ₉─ ה ⌐│⁸ᵑ ᵕ⁸ᵘ⅜ ⇔⁸₈ ₉─

ה ⌐│⁸ ⌂ᵖ─ ⌐⁸ᵕ⁸↕╠⌐ᵑ ᵔ⁸ᵗ╙ ⌐ ⇔≡™╢⁹ 

⌂⅔⁸ ─ᵑ⅛╠ᵔ─▬ⱷ⁸│☺כ 39─ ╡≢№╢⁹ 

 

 

 

 

 

 

39 ╩ ⌐ ⇔≡ ╡ ↄ∆╢ ─▬ⱷכ☺ 35) 

 

 ⌂⅔⁸ ─ₒ ₓ─℮∟⁸ ≢⅝╢ ╩ ─(1) (10)⌐ ∆╢⁹ 

(1) ⅛↔ │⁸ ⅛↔ ⁸ ⌐ ⁸ ╩ ╘√╙─≢№╡⁸ ⁸ ⌐

↕╣╢⅜⁸ ⌐ ⅎ≡⁸ ─ ⅜ ≢⅝╢ 19 ⁹⌂⅔⁸ ⁸

fiכ꜠♪₈╢™≡╣↕≥ ₉│⁸ ⇔ ─ ≢№╡⁸ │ ™⅜⁸ ⌐

╟╢ │ ⇔≡™⌂™⁹∕─√╘⁸⅛↔ fiכ꜠♪│ ≤⇔≡ ╦╣≡™╢⅜⁸ ─

⌂ ─ ⅜ ≢№╢⁹ 

(2) ⁸ ⌐ ↕╣╢◖fi◒ꜞכ♩Ⱪ꜡♇◒│⁸ ⅞ ─ ⁸ ⅜ ↕™№╢™

│ ≢⅝⌂™⅜⁸ ⁸ ─№╢Ⱪ꜡♇◒⅜ ↕╣≡™╢⁹ 

(3) ─ ≤│⁸ Ⱪ꜡♇◒ ╩ ┌∆↓≤≢№╢ 40 ⅜⁸ ⌐ ∆╢└

↕⇔ ─ ≤ ─ ┼─ ╩ ╘╢↓≤⅜≢⅝╢⁹ 

─ ≢№╡⁸ ≢│ ↕╣≡™⌂™⁹ 

Ⱪ│⁸כ◌☻▪ (4) ─ ─ ─√╘⌐ ↕╣╢ 20 ⁹ ─ ╩ ╢ 

≤⁸ ┼─ ⅜№╢≤╙↕╣╢⅜⁸∕─ ↕⌐╟╢ ⅜ ≢⅝╢⁹ 

(5) ⌐ ∆╢◓ꜞ♇♪│⁸Ⱡ♇♩ ≢№╢√╘⁸ ≤ ─ ⁸ ─ ה

⌂≥─ ⅜ ≢⅝╢⁹ 

(6) ≤⇔≡─ ─ │⁸ ─ .─ ╡⁸ ה ─ ⅜№╢⁹ 

(7) ─ │⁸ ─ ─ ≢⁸ ≤⇔≡ ≢№╢⁹ 

(8) │⁸ ─ ⌐ ↕╣╢≤⁸ ⁸ ⁸ ה ─ ⌂≥⁸

≢│ ⁸ ─ ⌂≥─ ⅜ ≢⅝╢⁹ ⅎ┌⁸ 21│ ≢

≠↑╠╣√ñ ò 36)≢№╡⁸ ⅜ñ ò≤⇔≡ ∆╢ │ ─ ⅜№╢≤↕

╣⁸∕╣⌐╟╢ ─ ⁸ ─ ⁸ ─ ─ ⌂≥⅜ ≢⅝╢⁹

⌂≥─ ─ ╙≡⇔≥ꜝfi▬fiⱨכꜞ◓⁸⅜╢№│ ™ ⅜ ⅎ╠╣╢⁹ 

(9) ⌐⅔™≡⁸ 41─₈╖∏─№┤╣ ₉37)⅜№╢⅜⁸ 22─╟℮⌐₈ ─

℮₉─ ⅜ ≢№╢⅜⁸ ─℮╩ ∆╢ ╙ ⅎ╠╣╢⁹ ⅎ┌⁸ ⌐ ↕╣≡

™╢⁸ ♩כ◦₈─42 ╡ ₉37)│⁸ ─ ⌐ ∆╢ ─ ≢№

( )

fiכ꜠♪
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╢⅜⁸ ≤⇔≡│╛╛ ⅜⅛╡⌐⌂╢⅜⁸ ≤ ⌐ ∆╢↓≤│ ≤ ╦╣⁸

⅛╠ ⌐ ╢ ™ ≢ ─ ┼─ ⁸ ⅜ ≢⅝╢─≢⁸ ⌐

∆╢ ┼─ ⌐╙ ⅜≢⅝╢⁹ 

─ ≢№╡⁸ ⁸ ⌐│ ↕╣≡™╢⅜⁸ ┼─ │ ⇔≡™⌂™⁹ 

(10) ⁸ ⌐⅔™≡╙ ╩∆╢↓≤⅜⁸ ⅛≈ ≢№╢⁹ ⌐ ⇔√╙─╩

≢ ⅎ╢≤⁸ ╛ ⌂≥─ ⌐⅔™≡⁸ ╩ ⌐ ⇔⁸

─ ™─ ⁸ ─ ─ ⁸↕╠⌐│ ─ ה ⌂≥⅜ ⅎ╠╣╢⁹ 

 

 

 

 

 

 

      ⅛↔ ─ ─▬ⱷכ☺         2 ╖                           

19 ⅛↔ ─  

 

 

 

 

 

 

(a) ─ Ⱪ꜡♇◒        (b) Ⱪ꜡♇◒ ─  

40 ─ ≤∕─  

 

 

 

 

 

 

 

Ⱪכ◌☻▪─ 20                 21 ─ ─   

 

 

 

 

 

 

 

41 ─№┤╣ 37)        22 ⌐╟╢ ─℮─ 38)          

הⱩכ◌☻▪ה ─℮

Ⱪ꜡♇◒
│ ™ ⅜╟™
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♩כ◦─≢ 42  ╡ 37)   

 

ₒ ₓ ─℮ ⌂≥─ ⌐╟╢ ─   

2015 ה ⌐╟╢ ⌐⅔™≡⁸ 11:11⅛╠ ⅜Ⱨכ◒⌐

╢ 12:23╕≢│1 12╩ ⇔≡™╢⁹ ⌐⁸ ⅜ ⇔⌂™ ≢ ─ ⅜

≤ ∂≤∆╢≤⁸ ⌐ ∆╢ │ 13:35≤⌂╢⁹ ™ ⅎ╢≤⁸ ─ ה ─

─2 24 ≢⁸2 30≤∆╢ ─ ≢│ ⇔⌂™ ╡ ↕╩ ⅜ ⇔≡

™╣┌ ™↓≤⌐⌂╢⁹↓╣│⁸ ⌐ ⇔≡ ⌐ ↕╣╢ ≤ ⅎ╢ ⁸ ⁹ 

          ─Ⱨכ◒    ⌐  
          11:11 1:12   12:23   1:12   13:35  
         0m        0.31m          0m      

               ԇ2 30 ⌐ ╠⌂™√╘─          

↕╠⌐⁸ ⅎ┌ ⌐ 0.2m─ ─℮⌂≥ ⅜№∫√≤⇔√ │⁸ ⌐ ⌂

│ 0.11m≤⌂╢⅜⁸ ╩ 0.0048m/ ≤∆╢≤⁸ │ 52 ≤⌂╡⁸ ⅜

⌐ ∫√ 1 40 ╟╡ ↄ⌂╢↓≤⌐⌂╡⁸ ⌐ ╠⌂™↓≤⌐⌂╢⁹ 

↓╣│⁸ ─ ─ ─℮ ⌂≥⌐╟╢ ⌐╟╡⁸ ─ → ╡

↕─ ╩ ⇔≡⅔╡⁸ ─ ⌐⅔™≡⁸ ─℮ ─ ⅜ ⌂ │⁸ │

≢№╢↓≤╩ ∆╢ 39)⁹ 

 

 

35) ─ ⅔╟┘ ⌐ ∆╢ ⁸Kansai Geo-symposium⁸2016 

36)  

37) ⌐ ⇔√  ≤ ─ ⅝ 1  ⁸

19 3  

38) 23 ה ╩ ≤∆╢ ─ ⌐≈™≡ₒ ₓ⁸

23 12  

ה (39 ⌐⅔↑╢ ⌐≈™≡ ⁸ ⌐╟╢ ⌐ ∆╢

⁸ ⁸ 28 12 7  
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.  ⌐ ∆╢ ─ ─  

 

│⁸ 30 2018 7 ⁸ 2019 ⌂≥─ ╩ ↑≡⁸2020

1 ⌐₈ ≢ ╗ ה ⱪ꜡☺▼◒♩ ≤ↄ╠⇔╩ ╢ ₉╩ ∟ →⁸ 7

⌐ⱪ꜡☺▼◒♩╩≤╡╕≤╘√⅜⁸∕─ ─ 2020 7 ⌂≥─ ─ ╙ ╕ⅎ≡⁸2021

6 ⌐₈ ≢ ╗ ה ⱪ꜡☺▼◒♩ 2 40)⅜≤╡╕≤╘╠╣≡™╢⁹ 

2 ≢│⁸ ─№╡⅛√⁸ ─№╡ ╩ ≤⇔≡ ⇔⁸ ╛

╙ ╘√ ⌂╢ ⁸ ⌐ ∫√ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi─ ⁸DX ─ ⌐≈™

≡ ה ↕╣≡™╢⁹∕⇔≡⁸₈ ה ⅜ ≤⌂╢ ₉╩ ⇔⁸ ─ 10 ─

ה ⅜ →╠╣≡™╢⁹ 

 1 №╠╝╢ ⌐╟╡ ≢ ℮₈ ₉┼─  

 2 ─ ╩ ⇔√ ┼─ ⇔ 

ה 3  ─√╘─∆╕™ ╛ ─  

 4 ⌐⅔↑╢ ה ◖fi♩꜡כꜟ 

ה 5  ─ ─√╘─  

ה 6  ⌂ ─√╘─ ─ ⅎ 

 7 ▬fiⱨꜝ ╛ ─  

 8 ─ ⌐╟╢ ה ─ ה  

 9 ╦⅛╡╛∆™ ─  

10 ה ה ─ ╛ ┼─ ה ─  

 ↓╣╠─ │⁸ₐ ─ ⌂≥⌐⅔™≡⁸ ⌐ ⅎ⁸ ─ ⌂≥⅜ ∆╢

─ ╛ ─ ⌐╟╢ ה ⁸ ╛ ⅜

∆╢ ♄ⱶ─ ⁸ ─ ⌐≈™≡₈ ⱪ꜡☺▼◒♩₉≤⇔≡ ∆⁸  

Ɫה♪כ♁ⱨ♩ ≤⌂∫√ ╩ ⇔≡╝ↄ⁹ₑ≤↕╣⁸╕√⁸ ⁸ ⌐╦√∫

≡⅔╡⁸∕─ ≢│₈ ₉─ ≤ ⅎ╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

43 41) ⅛╠  
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₈ ₉│⁸ ─ ╛ ─ ⌂≥╩ ╕ⅎ⁸ ─ ─№╠╝╢ ⅜

⇔≡⁸ ≢ ℮ ┼─ ≤⇔≡ ↑╠╣≡⅔╡⁸ ╩₈ ⌐╟╢  

─ ⌂≥╩ ⇔√╙─₉⌐ ⇔ 2 ⁸ ≤ ─╖⌂╠∏⁸ ╙ ╘

≡ ≈─ ≤⇔≡ ⅎ⁸ ─ ⌐ ∂⁸ᵑ ╩≢⅝╢∞↑ ←⁸ ╠∆ ⁸ᵒ ╩

↕∑╢√╘─ ⁸ɔ  ─ ⁸ ה ─√╘─ ╩♁ⱨ♩הⱢכ♪ ≢ ⌐

╢™≡╣↕≥ההה╢╘  41 40),41)⁹ 

41─ ╡⁸ │ ⅛╠ ⌐ ╢ ה ה ≢№╡⁸ │ ה ה

ה ה ≢№╡⁸ ─ │ ← ⁸ ╠∆ ⅔╟┘♁ⱨ♩ &Ɫכ♪ ≢№╡⁸

⅛≈ ⌂ ⁸ ⅜ ≢№╢≤ ⅎ╢⁹ 

↓─╟℮⌂⁸ √⌂ ─ ╩ ∆⁸₈ ₉│₈ ₉⌐╟╢₈ ₉≢№╡⁸

♁ⱨ♩⁸Ɫכ♪─™∏╣⌐╙ ╦╢ ™ ⅜ ≢№╢≤ ⅎ╢⁹ 

⁸ ⌐⅔™≡⁸ ─ │⁸ ─ ─ ╖≢№╢⅜⁸ ⅛╠

─ ⁸ ≢№╢⁸ ⁸ ⁸ ─ ─ ה ─ │₈ ─ ₉≤ ⅎ╢⁹

∕⇔≡⁸ √⌂ ⁸ ≢№╢⁸ ─Ɽ♇◔כ☺ │₈ ₉⁸ ≤ ∆╢

─ ⁸ ⌂≥ ≤─ ⁸ │₈ ₉≢№╡⁸™∏╣╙

₈ ₉≤ ⅎ╢⁹↕╠⌐⁸ ↔≤⌐ ⌂ ─ │₈ ה ₉≤ ⅎ╢⅜⁸

ה ה ⌐⅔™≡⁸∕╣∙╣⌐ ⇔™ ⁸ ╩ ↕∑≡ ∆╢↓≤│₈

₉⌐╟╢₈ ₉≤ ⅎ╢⁹ 

↓─╟℮⌐⁸₈ ₉─ ╡ ╖⌐ ⇔≡│⁸₈ ─ ₉⅔╟┘ ⌂₈ ┼─

₉─ ⁸ ⅜ ≢№╡⁸↓╣╠⌐╟╡⁸ ─ ─ ⌐ ⇔≡╙ ⌂ ⁸ ™

ⅎ╢≤⁸₈ ╡ ™ ה ⁸ ₉⅜ ≤⌂╢⁹ 

⌂⅔⁸₈ ₉⁸₈ ₉─ ⁸ ─ ⅔╟┘∕╣╠─ ⌐ ⇔≡│⁸ 42)╩

↕╣√™⁹ 

 

 

40) ≢ ╗ ה ⱪ꜡☺▼◒♩ ≤ↄ╠⇔╩ ╢ ₒ 2 ₓ⁸Ɽfiⱨ꜠ 

♇♩⁸2021 6  

41 ה  ₈ ₉─ ⌂ ⅎ  ╩ ╕ⅎ⁸№╠╝╢

⅜ ⇔≡ ≢ ℮ ⅛≈ ⌂ ⁸ 

https://www.mlit.go.jp/river/kasen/suisin/pdf/01_kangaekata.pdf 

ה (42 ⁸ ─√╘─ ─ ─ ⅛╠ ┼─  

⁸ ⁸2.2.4.2 ─ .53-57⁸2.2.5.1  

ה .59-63⁸2023.3 
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╕≤╘ 

 

 ─ ─ ⅔╟┘ ⌐╟╡⁸ ─ ⅜ ╠╣⁸ ─ ⅜≢⅝╢⁹ 

 ─ ⁸ ⌂≥⌐╟╢ ╩ ⁸ ∆╢√╘⌐│⁸ ─ ⅔╟┘∕─

⁸ ⌐ ╕╠∏⁸ ─ ⌐ ↄ ╦╢ ⌐╙ ╩ ↑≡⁸∕─ ⁸ ⁸

─ ⅜ ≢№╢⁹↕╠⌐⁸ ╩ ≤∆╢⁸ ∆╢─≢│⌂ↄ⁸ ⌂ │↕

∑⌂™ ╙ ∆╢↓≤⅜ ╕⇔™⁹ 

 ─ ╡ ↕─ ⌐╟╢ ⌐ ⌂ │⁸ ─ᵑ ᵖ⅜ ⅎ╠╣╢⁹ 

ᵑ  

ᵒ ⅛╠ ╕≢─  

ᵓ H.W.L. ⅛╠ ╕≢─H.W.L.  

ᵔ  

ᵕ  

ᵖ ─₈ ₉ 

↓↓≢⁸ᵑ⁸ᵒ⅔╟┘ᵕ│₈ ₉⁸ᵓ│₈ ₉⁸ᵔ⅔╟┘ᵕ│₈

₉≤ ┬↓≤⅜≢⅝╢⁹ 

 ─ ⌐ ╦╢ ≢│⁸ ⌐ ♃כ♦⌂ ⁸H.W.L.─ ⁸

⁸ ⁸ ⁸H.W.L.╩ ∫√ ⁸ ─ ⁸

⁸ ⁸ ⁸ ⌂ ⁸ ⁸

⌂≥ ⅜⁸ ⌐ ↕╣≡™⌂™ ⌐№╢⁹∕─√╘⁸ ─ ─

⌐⁸ ≢│⁸ ⌐ ⌂ ⁸♃כ♦ ─ ⁸ ⁸ ⅜ ≢№╢⁹ 

 ─ ─ ⌐│⁸ ⁸ ⁸ Ɽ▬Ⱨfi◓ ⅔╟┘

ה ⅜№╡⁸ ⁸ ה ─ ⌂≥⌐╟╡⁸™∏╣─ ─ ╙

⇔≡™╢√╘⁸№╢ ─ ─ ⌐ ╕╠∏⁸ ⁸ ↕╣╢ ╙ ⇔√

⅜ ≢№╢⁹∕╣⌐╟╡⁸ ─ ⌐ ╕╠⌂™⁸ ─ ⌂ ╩

╢↓≤⅜≢⅝╢⁹ 

 ─ ≢│⁸ ∆╢ ─ ≢ ↕╣╢₈ ₉⅜ ⁸↕╠

⌐ ⌐ ⇔≡™╢⁹╕√⁸ ⌐╟╢ │⁸ ─ ⅜ ⅝ↄ ∆╢⁹

⇔⅛⇔⁸ ⌂≥─ ⌂ ⅜ ⇔√ ⌐ ↕╣╢₈ ₉│⁸ ─

─ ≤∕╣╩ ╕ⅎ√ ⁸ ─ ⅜⁸≤╡№ⅎ∏ ∆═⅝ ≤↕╣≡™╢√╘

⅛⁸₈ ₉⅔╟┘₈ ₉⌐ ⇔≡│ ⌐│ ↕╣≡™⌂™ ⌐№╢≤ ╦╣╢⁹

⇔⅛⇔⁸ ─ ⁸↕╠⌐ ─ ─√╘⌐│⁸₈ ₉⅔╟┘₈ ₉⌐≈

™≡⁸∕╣╠─ ─ ≤ ⌂ ה ─ ⅜ ≢№╢⁹ 

 ≢│⁸ ⌐ ⇔≈≈№╢⅜⁸∕╣│₈ ₉⁸₈ ₉≤ ⅎ⁸

│₈ ₉⌐╟╢ ┼─ ⅜ ≢№╢⁹ ⁸ ─ │ ╩

∆╢√╘⌐ ⌂ ─ ⁸ ™ ⅎ╢≤⁸₈ ─ ₉≢№╢⁹ 

─╟℮⌐⁸ ─ ⌐ ╦╢ │⁸ ─ ⁸ ⌐ ∂√ ⅔

╟┘ ╩ ∆╢↓≤⌐╟╡ ≢№╢⁹⇔⅛⇔⁸ ⁸ │ ⅜

╕⇔™╙──⁸ ─ ⌂ ⅜ ™↓≤⅜ ≢№╡⁸ ⌂ ה ⅜ ╕╣╢⁹ 


