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1 ─  

1.1 ─  

─ │⁸ ─ ⌐⅔↑╢ ─ ─ ⌐≈™≡⁸ ─

⅛╠ ⌐ ╓∆ ─ ╩ ⇔⁸ ⌐ ⌂ ◦Ⱶꜙ꜠כ◦ꜛfi ⌐╟╢

⌐ ⇔≡ ∆╢≤≤╙⌐⁸ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ♃╩ ™≡ ↔≤⌐

╩ ∆╢ ╩ ⇔⁸╙∫≡ ╩ ⌐ ⇔ ∆╢ ╩

∆╢↓≤╩ ≤∆╢⁹ 

1.2 ⌐ ╢  

⁸ ₁⌂ ─ ─ ≤⇔≡⁸ ◦Ⱶꜙ꜠כ◦ꜛfi⅜ ™╠╣≡⅔╡⁸

─ ≤⌂╢ ╛ ─ ⌐⅔™≡ ⸗♦ꜟ⌐╟╢◦

Ⱶꜙ꜠כ◦ꜛfi⅜ ↕╣≡™╢⅜⁸↓╣⅛╠─ ≢│⁸ ─

╩ ⅛≈ ⌐ ∆╢√╘⁸ ─ ⌐ ⇔√ ─ ┘ ⌐

∂√ ⌂◦Ⱶꜙ꜠כ◦ꜛfi ┘ ⅜ ≢№╢⁹ 

≢ ─ ⌐⅔™≡ ⅜ ╗ ◦Ⱶꜙ꜠כ♃ │⁸ ─ ⌐

⇔√ ─ ╩ ℮ ≢⁸ ⌂ ╛ ⌐≈⌂⅜╢ ⌂ ╩ ≢⅝╢↓

≤⅛╠⁸ ─ ⌐ ╡ ╣╠╣√╙─≢№╢⅜⁸ ─ ☻כ◔╠⅛

⌐ ╡⅜№╢√╘⁸ ⅜ ⇔ↄ⁸ ╛ ⇔√ ─ ⌐ ╡⅜

∟─ ⅜№╢⁹ 

ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ◦ꜛfi─ ╩ ⅎ╢≤⅝⁸ ⌐⅔™≡ ⇔√

⅜№╢≤⁸ ⌐ ╩ ↑⁸ ╛ ⁸♃◓Ⱳכ♩⌂≥─ ⌐ ≤ ⌂╢

⅜ ╣╢≤ ↕╣╢↓≤⅛╠⁸↓╣╠─ ─ ─ ⁸ ─ ⌐ ⇔⁸

↔≤⌐ ─ ╩ ≤⇔≡ ∆╢ ╩ ⇔⁸ⱦ☺ꜙ▪ꜟ

◦Ⱶꜙ꜠כ♃ ⌐ ╡ ╣╢↓≤⌐╟╡ ⌐ ╩ ⅎ╢ ╩ ⌐ ∆╢

⅜ ≢⅝╢╙─≤ ⅎ╠╣⁹↓─╟℮⌂ ⅎ╩╙≤⌐⁸ ⌐ ╡ ╗╙─≢№╢⁹ 

1.3 ─  

(1)   

ᵑ ↓╣╕≢⌐ ↕╣√◦Ⱶꜙ꜠כ◦ꜛfi ─  

⅜ ╕√│ ≤⇔≡ 14 ⅛╠ 26 ╕≢

─⅔⅔╟∕ 10 ⌐ ⇔√ ⌐≈™≡ ⇔⁸ ≤↕╣√

↔≤⌐⁸ ↕╣√ ≤⇔≡◦Ⱶꜙ꜠כ◦ꜛfi ╛ ╩

⇔√⁹ 

ᵒ ─ ≤◦Ⱶꜙ꜠כ◦ꜛfi─ ⌂ ─  

ᵑ≢ ⇔√◦Ⱶꜙ꜠כ◦ꜛfi─ ╩ ╕ⅎ⁸ ≢

14 ⅛╠ 26 ╕≢─⅔⅔╟∕ 10 ⌐ ↕╣√ ⌂ ⌐
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≈™≡⁸ ≤⌂╢ ╩ ⇔√⁹ 

ᵓ ─ ⌐ ≠ↄ ⌐ ∆╢ ─  

⌐ ⌐ ╓∆ ⌐ ⇔≡∕─ ╩ ⇔√⁹ ≤⇔≡│ ⅝ↄ

↑≡ ≤ ≤⌐ ⇔√⁹ 

(2) ─☼כ♬  ─☼כ◦≥  

ᵑ ♬כ☼─  

─ ⅛╠─◦Ⱶꜙ꜠כ◦ꜛfi─♬כ☼⌐≈™≡ ⇔√⁹ ⌐

↔≤─ ₁─◦Ⱶꜙ꜠כ◦ꜛfi─ ╦╣ ⁸╕√ ⌐≈™≡ ⇔√⁹ 

ᵒ ◦כ☼─  

─♃כ♦ ─ ⁸╕√ ∆═⅝ ⌐≈™≡ ⇔√⁹ 

(3)  ◦Ⱶꜙ꜠כ◦ꜛfi ─ ⌐ ∆╢  

ᵑ ●▬♪ꜝ▬fi─  

↓╣╕≢─ ⌐⅔↑╢◦Ⱶꜙ꜠כ◦ꜛfi ─ ⌐≈™≡

⇔⁸ ╛ ↔≤⌐⁸∕╣∙╣≥─╟℮⌂ ◦Ⱶꜙ꜠כ

◦ꜛfi ⅜ ≢⅝╢⅛⁸╕√⁸ ∆═⅝⅛⌐≈™≡ ╘√●▬♪ꜝ▬fi╩

⇔√⁹ 

ᵒ ◦Ⱶꜙ꜠כ♃ ⱨ◊כⱴ♇♩─  

◦Ⱶꜙ꜠כ◦ꜛfi ⌐╟╢ ─ ⌐⅔™≡│⁸ ╩

₈ ה ₉⌐╟∫≡ ∆╢⁹ ⁸ │⁸ ─ ⌐

ⅎ⁸ ה ╛ ╩ ≢ ⇔√◓ꜝⱨ╩ ⇔≡ ↕╣╢⅜⁸₈

ה ₉⌐№√∫≡⁸ ╩♃כ♦ ⌐ ≢⅝╢╟℮⌂ ⱨ◊כ

ⱴ♇♩⌐≈™≡ ⇔√⁹ 

ᵓ ⌐ ∆╢ ה ⌐⅔↑╢ ─  

⌐ ∆╢₈ ה ₉╩ ℮⌐№√∫≡⁸ ⌐

⅜№∫√⅛≥℮⅛⁸ ⌐ ⅎ√⅛≥℮⅛⌐≈™≡ ∆╢√╘─ ⌐≈™≡

⇔√⁹ 
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1.4 ─  

1.4.1 ─  

⁸ ┘ ⅛╠⌂╢₈ ⌐⅔↑╢ ◦Ⱶꜙ꜠כ

♃ ─ ─ ∆╢ ₉╩ ⇔⁸ ⌐ ≠⅝ √⌂ ◦Ⱶꜙ꜠כ

♃ ⌐≈™≡ ∆╢⁹ 

 

1.4.2 ─  

─ ╩ ⌐ ∆⁹ 

ה  

β  

          β 

  ⁿ         β 

  ⁿ         β 

  ⁿ         β 

  ⁿ          β 

  ⁿ          β 

  ⁿ         ( ) β 

  ⁿ          ( ) β 

  ⁿ         ( ) β 

  ⁿ          ( ) β 

10  

 

         

1  

 

○Ⱪ◙כⱣכ      ( )MOLⱴꜞfi   

             ( )    

2  
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1.4.3 ┘ ─  

(1)  1  

1      27 7 22 14 00 17 00 

2      ꜝ♇☿ⱱכꜞꜞ ꜟכ─  

3      ─≤⅔╡ 

4    

(1) ⌐≈™≡ 

(2) ─ ⌐╟╢◦Ⱶꜙ꜠כ◦ꜛfi ─ ⌐≈™≡ 

(3) ─ ⌐╟╢ ⌐ ∆╢ ─ ⌐≈™≡ 

5  

(1) 1- 1 ( )  

(2) 1- 2 ─ ⌐╟╢◦Ⱶꜙ꜠כ◦ꜛfi ─ ( )  

(3) 1- 3 ─ ⌐╟╢ ⌐ ∆╢ ─ ( )  

(2)  1  

1      27 8 12 14 00 17 10 

2      ⱦꜟ   

3      ─≤⅔╡ 

4    

─☼כ♬ (1)  

⌐ ∆╢ ≤ ∆═⅝ ⌐≈™≡ 

─☼כ◦ (2)  

⸗♦ꜟ⁸ ◦Ⱶꜙ꜠כ◦ꜛfi ─ ⁸ⱡ►Ɫ► 

5  

─☼כ♬  (1) ⌐ ∆╢ ≤ ∆═

⅝  

─☼כ◦  (2) ⸗♦ꜟ⁸ ◦Ⱶꜙ꜠כ◦ꜛfi ─

⁸ⱡ►Ɫ► 

(3)  2  

1      27 9 14 14 55 17 00 

2      Ɽ꜠☻   

3      ─≤⅔╡ 

4    

─☼כ♬ (1) ─☼כ◦≥ ⌐≈™≡ 

(2) ●▬♪ꜝ▬fi─ ⌐≈™≡ 

5  

(1) 2- ─☼כ♬ 1 ─☼כ◦≥ ( )  

(2) 2- 2 ●▬♪ꜝ▬fi─ ( )  
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(4)  2  

1      27 10 8 13 55 16 30 

2      ⱦꜟ   

3      ─≤⅔╡ 

4    

(1) ─ ─√╘─●▬♪ꜝ▬fi⌐≈™≡ 

(2) ◦Ⱶꜙ꜠כ♃ ⱨ◊כⱴ♇♩─ ⌐≈™≡ 

( ה (3 ⌐⅔↑╢ ─ ⌐≈™≡ 

5  

(1)  1- 1 P4₈1.9 ─ ╣₉ 

(2) ⌐⅔↑╢ ﬞ ─ ⱨ꜡כ  

( 3) 2  

ה ─ ─√╘─●▬♪ꜝ▬fi 

ה ◦Ⱶꜙ꜠כ♃ ⱨ◊כⱴ♇♩─  

ה ה ⌐⅔↑╢ ─  

(5)  3  

1      27 11 24 14 00 17 00 

2      ꜝ♇☿ⱱכꜞꜞ ꜟכ─  

3      ─≤⅔╡ 

4    

(1) ◦Ⱶꜙ꜠כ♃ ─ ⌐ ∆╢ ⌐≈™≡ 

5  

(1) 3- 1 3  ₒ  ₓ 
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2  

2.1 ─◦Ⱶꜙ꜠כ◦ꜛfi ─  

2.1.1  

⅜ ╕√│ ≤⇔≡ ⇔√ ⌐≈™≡⁸

14 ⅛╠ 26 ╕≢─⅔⅔╟∕ 10 ─╙─╩ ⇔⁸ ≤↕╣√

↔≤⌐⁸ ↕╣√ ≤⇔≡◦Ⱶꜙ꜠כ◦ꜛfi ╛ ╩ ⇔

√⁹⌂⅔⁸ ─ ⇔⌐≈™≡│⁸ 10 ≢ ⅜⌂⅛∫√√╘⁸

─ ─ ╩ ≤⇔√ 7 ⌐│ ─ ⌐ ∆╢ ⅜

╦╣≡™╢ ⁹ 

 

2.1.2 ◦Ⱶꜙ꜠כ◦ꜛfi─  

◦Ⱶꜙ꜠כ◦ꜛfi│⁸ ⅜ ⌐ ╓∆ ⌐ ⇔⁸ ה ╩№╠⅛

∂╘ ⇔≡ ╩ ∆╢ ◦Ⱶꜙ꜠כ◦ꜛfi Fast Time Simula tion FTS

╛⁸ ╩ ⇔√ ⌐ ↕╣√ ◒♇▫ⱨꜝ◓ה♃כꜙfi⌐◖fiⱧכꜞ◒☻

☻╩ ⇔≡ ⌐ ╩ ℮ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ◦ꜛfi Real Time 

Simulation RTS ⌂≥⅜№╢⁹ 

↓╣╠◦Ⱶꜙ꜠כ◦ꜛfi ⌐│⁸∕╣∙╣⌐ ─ ⅜№╡⁸ ─ ≤

╩ ╕ⅎ√℮ⅎ≢⁸ ─≤⅜ꜟכ♠─₁ ⌐ ≢⅝⁸ ⌐ ⇔≡ ∆═

⅝≢№╢⅛⌐≈™≡ ∆╢⁹ 

(1)  ◦Ⱶꜙ꜠כ◦ꜛfi 

◦Ⱶꜙ꜠כ◦ꜛfi│⁸ ╩◖fiⱧꜙכ♃ ⌐ꜝfi♄ⱶ⌐ ↕∑≡⁸

⌐⅔↑╢ ─ ╛ ─ ™ ⅛╠⁸ ─ ╛

╩ ∆╢ ≢№╢⁹ 

⌐ ↕╣√ ─ ╩ ─ ⅜ ⇔√≤⅝⌐⅔↑╢

─ ™ ╩ ⇔√╡⁸ ⅜ ∫√≤⅝─ ─

╩ ⇔√╡∆╢↓≤⌐╟╡⁸ ─ ╩ ∆╢─⌐ ⇔≡™

╢⁹ 

 

(2)  ◦Ⱶꜙ꜠כ◦ꜛfi 

╩ ≤⇔≡ ℮◦Ⱶꜙ꜠כ◦ꜛfi≢№╡⁸ ⌐ ∆╢ ╛ ⁸№╢

™│ ╛ⱪ꜡Ɑꜝ ⅜ ⌐≥─╟℮⌂ ╩╙√╠∆⅛╩ ⌐

≠⅝ ∆╢⸗♦ꜟ≢№╢⁹ 
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ᵑ ◦Ⱶꜙ꜠כ◦ꜛfi Fast Time Simulation FTS  

◦Ⱶꜙ꜠כ◦ꜛfi│⁸ ─ ╩⁸ ה ה ▪ⱪ꜡כ

♅ ⌂≥─ ↔≤⌐ ↑⁸№╠⅛∂╘ ⇔√ ⌐ ≠™

≡⁸ ₁─ ≢ ╩ ה ⌐ ℮╙─≢№╢⁹ 

ꜞ▪ꜟ♃▬ⱶ≢ ∆╢ ─ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ◦ꜛfi RTS ≢│⁸

☻כ◔╢⅝≢ ⌐ ╡⅜№╢√╘⁸ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ⌐ ⇔≡⅛

╠ ∆═⅝ ╩ ⌐ ╡ ╗ ≢ ™╠╣╢↓≤⅜ ™⁹ 

⌐╟∫≡◖fiⱧꜙכ♃⅜ ∆╢√╘⁸ ⌂ ╩ ⇔√

≢ ╩Ɽꜝⱷ♩ꜞ♇◒⌐ ↕∑╢↓≤≢ ╩ ⌐ ∆╢─⌐

≢№╢⅜⁸ ─ ⌐ ≠ↄ ╛ ─┌╠≈⅝≤™∫√ⱥꜙכⱴfiⱨ□

│כ♃◒ ↕╣⌂™⁹ 

ᵒ ◦Ⱶꜙ꜠כ◦ꜛfi 

─◦Ⱶꜙ꜠כ♃ ⌐╟╢ꜞ▪ꜟ♃▬ⱶ≢ ℮ ◦Ⱶꜙ꜠כ◦ꜛfi─

≢№╢⁹ 

≢│⌂ↄ♦☻◒♩♇ⱪ PC ⌐ ≢ ─ ╩ ∆↓≤⅛

╠⁸ ─ ─╟℮⌂ ™ │ ≢⅝⌂™⅜⁸ ─ ⌐

≢⅝╢⁹ ─ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ◦ꜛfi⌐ ═╢≤ ⅜ ⇔ↄ⁸

⅜ ∂╢ ≤™∫√ ⌂ ─ ╩ ℮─⅜ ⇔™⁹ 

ᵓ ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ◦ꜛfi Real Time Simulation RTS  

ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ♃ ≤│⁸ ─ ╩ ⇔√ ⌐⅔™≡⁸ ⁸

⁸♃◓Ⱳכ♩ ─ ╩ ℮≤⁸ ─ ⅝⌐ ∫≡ ₁ ∆╢ ─

╩ 3 ◖fiⱧꜙכ♃◓ꜝⱨ▫♇◒☻≢ꜞ▪ꜟ♃▬ⱶ⌐ fiכꜞ◒☻ ⌐

↕╣⁸ ↕⌂⅜╠─ ╩ ╡ ∆↓≤─≢⅝╢ ≢ ℮ ◦Ⱶꜙ꜠כ

◦ꜛfi≢№╢⁹ 

⅜ ⌐ ╩ ℮↓≤⌐╟╡⁸ ┼─ ╩ ⇔√

⅜ ≢№╡⁸╟╡ ⌐ ™ ╩ ╡ ∆↓≤⌐╟∫≡ ─ ⁸

─ ╛◖Ⱶꜙ♬◔כ◦ꜛfi ╩ ╘√ ⌂ ⅜ ⅎ╢⁹ 

√∞⇔⁸ꜞ▪ꜟ♃▬ⱶ≢◦Ⱶꜙ꜠כ◦ꜛfi╩ ∆╢√╘⁸ │⌐☻כ◔╢⅝≢

╡⅜№╢⁹ 

 

(3)  ◦Ⱶꜙ꜠כ◦ꜛfi 

◦Ⱶꜙ꜠כ◦ꜛfi│⁸ ╛Ⱪ▬⌐ ⇔√ ─⁸ ╛ ⌐╟╢

╩ ⌐ ∆╢◦Ⱶꜙ꜠כ◦ꜛfi≢№╢⁹ 

─╟℮⌂ │⁸ ≢ ≤ ⅜⅔ ™⌐ ∆╢↓≤⌐╟╡⁸Ᵽꜝfi☻

╩ ∫≡™╢⅜⁸ ╛ ⁸№╢™│ ╣─ ╩ ↑╢≤Ᵽꜝfi☻╩ ⇔≡ ∆╢⁹

ה ╛ Ⱪ▬⌐ ⇔≡™╢ ⅜ ∆╢≤⁸ ─ ⌐╟╢

≤ ⌐╟╢ ⅜ ∂╢⅜⁸ Sway ╛ Surge ⌂≥ ─
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│ ⅜ ⇔⌂™√╘⁸ ╩ ⁸ ╩ⱣⱠ≤⇔√ⱣⱠ ⌐╟

╡ ⅜ ↕╣⁸⅔⅔╗⌡ 1 2 ─ ╩ ≈↓≤⅜ ╠╣≡™╢⁹ ⌐

↓─ ≤ ™ ─ ╕√│ ⌐ ∆╢ ⅜ ∆╢

≤⁸↓╣╠─ ≤ ™√╘⁸ ─ ≤⇔≡ ∆╢↓≤⅜№╢⁹ 

⌐⅔™≡⁸ ⌐ ⅜≢⅝╢⅛≥℮⅛│⁸ ≤ ─ ⌐

╢↓≤⅛╠⁸ ◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╡⁸ ₁─ ─╙≤ ╩

⇔⁸ ⌐ ⅜ ⅎ╢ ⌐≈™≡ ∆╢↓≤⌐ ↕╣╢↓≤⅜ ↄ⁸

≢│⁸ ה ─ ⌐╙ ™╠╣≡™╢⁹ 

 

ₒⱨ□☻♩♃▬ⱶ◦Ⱶꜙ꜠כ◦ꜛfi FTS ≤ꜞ▪ꜟ♃▬ⱶ◦Ⱶꜙ꜠כ◦ꜛfi RTS  x

◦Ⱶꜙ꜠כ◦ꜛfi│⁸ ⅜ ∑∏⌐№╢ ⌐⇔≡⅜∫≡ ─ ╩

∆╢ FTS≤⁸ ⅜ ⌐ ⇔≡ ℮ RTS ⁸ⱦ☺ꜙ▪ꜟ ⅜№

╢⁹ 

⌐⅔™≡ ™╠╣╢ ◦Ⱶꜙ꜠כ◦ꜛfi≢│⁸ ⁸╕∏ FTS╩

⇔≡ ⇔™ ╩ ╡ ╖⁸RTS⌐≡ ⅜ ⌐◦Ⱶꜙ꜠כ◦ꜛfi╩

⇔≡ ─ ⅜ ╦╣╢⁹ 

↓╣╠ 2≈─◦Ⱶꜙ꜠כ◦ꜛfi─ ≤ ⌐≈™≡│⁸ ─╟℮⌐ ∆╢

↓≤⅜≢⅝╢⁹ 

 FTS RTS 

 ↕╣√ ─╙≤ ─

╩ ∆╢⁹ 

⅜ ╩ꜞ▪ꜟ♃▬ⱶ≢

∆╢⁹ 

 ⱥꜙכⱴfiⱨ□◒♃כ⅜ ↕╣

⌂™⁹ 

⌐ ↄ─◔כ☻╩ ∆╢

↓≤⅜ ⁹ 

╩ ⌐ ↑≡ ∆╢

 

ⱥꜙכⱴfiⱨ□◒♃כ⅜ ≢⅝

╢⁹ 

╩ ⇔⁸ כ◔╢⅝≢

☻ ⌐ ╡⅜№╢⁹ 

─ ╩ ⌐ ℮↓

≤⅜≢⅝╢⁹ 

 ─ ⌂

 

─ ™ ─ ⅝↕╛

⌐╟╢ ─  

⇔⌂⅜╠ ∆╢≤™∫√

╩ ╖ ╦√ ⌂ ─

│ ⇔™ 

─ ⌂

─  

─ ╙ ⇔√

⌂ ╩ ℮ 

≢─ ╙ ─

╙  
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2.1.3 ─ ≤◦Ⱶꜙ꜠כ◦ꜛfi─ ⌂ ─  

⌐ ⇔√◦Ⱶꜙ꜠כ◦ꜛfi─ ╩ ╕ⅎ⁸ ≢ 14

⅛╠ 26 ╕≢─⅔⅔╟∕ 10 ⌐ ↕╣√ ⌂ ⌐≈™≡

⌐ ∆╢⁹⌂⅔⁸ ↔≤─ │ ─ ⌐ ∆⁹ 

2.1.4 ⌂  

(1)  ≤∕╣⌐ ℮  

14 ⅛╠ 26 ╕≢─⅔⅔╟∕ 10 ⌐⅔™≡ ∫√ ⌂ ⌐│⁸

כⱤכ☻ ⱪ꜡☺▼◒♩⌐╟╢ ⌐⅔↑╢ ─ ╛ ⌐

∆╢ ─ ⅜№╢⁹ │⁸ ⌐ ─ ⌂≥─ ⅜

≢№∫√⅜⁸ ⌂ ╛ ┼─ ⅜ ⅝™≤ ↕╣╢╙─⌐≈™≡│⁸

⌐ ╓∆ ╩ ה ∆╢√╘─ ◦Ⱶꜙ꜠כ◦ꜛfi╛⁸

╩ ⌐╟∫≡ ∆╢ ─ ⌐ ╓∆ ╩ ⌐ ⇔≡

─ ⅛╠ ⌐ ⇔≡ ╩ ∆╢√╘─ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ

fiꜛ◦כ꜠ ⅜ ╦╣≡™╢⁹ 

 

(2)  ⌐⅔↑╢ ╣  

─◖fi♥♫ ⁸ ♃fi◌כ╛ ⁸ ─ ⌐ ™⁸ Ᵽכ☻╩

≤⇔√ ↑ ╣ ╙ ⌐ ╦╣≡⅔╡⁸ ⌐ ∆╢ ┘ ⌐⅔↑

╢ ⌐≈™≡ ╩ ∆╢√╘⁸ ⅛╠◖fiⱧꜙכ♃⌐╟╢

⌂ ◦Ⱶꜙ꜠כ◦ꜛfi ┘∕╣⌐ ⅝ ↄⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ

♃ ⁸ ◦Ⱶꜙ꜠כ◦ꜛfi ╩ ™√ ⌂ ⅜ ╦╣≡™╢⁹ 

 

(3)  ─  

⁸ ─ │⁸10 ⅛╠ ⌐╦√

╡ ⌐ ↕╣≡⅝≡⅔╡⁸ ─ ⌐ ╓∆ ⌐≈™≡⁸ ╩ ™≡

♄כ꜠ ╛ ─ ⅜ ╦╣≡™╢⁹ ⌐≈™≡│⁸ ⌐

─ ╩ ∆╢√╘─ ⅜ ≢№∫√⅜⁸ ─ ⅎ ╛ ─

─ ─ ⅛╠ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ♃≢│⌂ↄ⁸ ⌐╟╢ ╛

⌐ ∆╢ⱥ▪ꜞfi◓ ▪fi◔כ♩ ⌐╟╢ ⅜ ≤⇔≡ ╦╣≡™╢⁹ 

─╟℮⌂ ⌐ ∆╢ │⁸ ╩ ∆╢ ─

⅝ ™─ ╛ ─ ┼─ ⌐≈™≡⁸ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ

≡∫╟⌐fiꜛ◦כ꜠ ⌐ ⇔≡™╢⁹ 

 

(4) ה  ⌐ ∆╢  

≢│ ⅜ ⌐ ╓∆ ⌐≈™≡─ ╙ ⌐ ╦╣╢╟℮⌐⌂╡⁸
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≤⌂╢ ╩ ⌐⁸ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ™≡

─ ⅜ ╦╣≡™╢⁹╕√⁸ ⌐ ⇔≡│⁸ ─ ◦Ⱶꜙ

fi⁸╕√│⁸ꜛ◦כ꜠ √⌐ ↕╣√ ⌐ ∆╢ ⌂ ╩ ™

≡ ─ ⅜ ╦╣≡™╢⁹ 

 

(5)  ╛ ⌐≈™≡─  

╛ ⌐≈™≡─ ╙ ↕╣≡⅔╡⁸ ─ Ⱪ▬ ╡─

─ ≢│⁸ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ™≡ ╛ ⌂

⌐≈™≡─ ⅜ ╦╣≡™╢⁹↓╣⌐╟╡⁸ ⌐⅔™≡ Ⱪ▬

AIS Ᵽכ♅ꜗꜟ ─ ≤ ╩ ≤⇔√ ╡─ ⅜

↕╣≡ ⌐ ∫≡™╢⁹ 

⌐≈™≡│⁸ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ™≡⁸ ⅜ ⇔

√▪fi◔כ♩⌐╟╢ ⅛╠⁸ ⅝ ™ ─ ≤ ─ ≤─ ╩

⇔≡⁸ ╩ ⇔√ ⅜№╢ ⁸ ⁸ ─ ⁹ 

 

 

─╟℮⌐⁸◦Ⱶꜙ꜠כ◦ꜛfi│⁸ ₁⌂ ⌐ ↕╣≡⅔╡⁸ ⌐│

◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╢ ╛ ─ ⅜ ╙ ↄ⅛╠ ╦╣≡⅝

≡⅔╡⁸ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ◦ꜛfi╛ ◦Ⱶꜙ꜠כ◦ꜛfi─ │

⇔™ ≢№╢↓≤⅜ ╢⁹↓─√╘⁸ ╩ ∆╢ ≤⇔≡ ╙ ↄ─ ╛

ⅎ ⅜ ↕╣≡™╢─⅜ ◦Ⱶꜙ꜠כ◦ꜛfi≢№╡⁸ ⁸ ─

™ ⁸ SJ ⁸ BC ⁸ ☻♩꜠☻

ES ⁸ ⌐╟╢ fiכ♂ OZT ⅜№╢⁹╕√⁸ ◦Ⱶꜙ꜠כ◦ꜛfi

⌐≈™≡│⁸ ─ ╩ ⇔⁸ ╛ ─ ≤™℮ ⌂ ⅛╠⁸

│ ─ ─ ⁸ ─ ⁸ ─ ─ ⁸≤™℮ ⌂

⅜№╢⁹∕─ ⁸ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ◦ꜛfi⌐≈™≡│⁸ ⌐

⇔≡ ↕╣√ ⌂ ◦☻♥ⱶ⅜ ↕╣≡⅔╠∏⁸ ⌐≈™≡ ─

╛ ╛ ─ ─ ה ⌐╟╢ ⌂

⌐ ╕∫≡™╢⁹ 

─ │⁸ ╟╡ ⁸ ⌂ ╩ ∆╢↓≤⅜ ─

─ ⌐ ∆╢╙─≢№╢≤ ⅎ ∆╢╙─≢№╢⁹ 
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2.1.5 ◦Ⱶꜙ꜠כ◦ꜛfi ≤  

≢ ═√ ⌂ ╩ ⇔⁸◦Ⱶꜙ꜠כ◦ꜛfi─ ⌂ ⌐≈™≡

⇔√⁹  2.1. 1│◦Ⱶꜙ꜠כ◦ꜛfi─ ╩ ⇔√╙─≢№╢⁹ 

ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ◦ꜛfi⅜ ╙ ↄ ↕╣≡™╢ │⁸₈ ⌐⅔↑

╢ ₉⁸₈ ─ ₉⁸₈ ₉⁸₈ ⇔₉≢

№╡⁸ ⌐ ⇔≡⁸ ┘ ╣Ᵽכ☻─ ⅜ ≢№╢⅛⁸╕√⁸

↑ ╣╢ ⌐ ⇔≡≥─╟℮⌂ ╩ ™⁸≥─╟℮⌂ ╩ ∆╢─⅛⁸

╕√⁸ │ ≢№╢⅛ ⌐╦√╢ ─ ה ⅜ ≤⌂╢⁹↓─√╘⁸

⌐╟╢ ⌂ ⅜╟╡ ™╛∆™ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ™

√ ⅜ ≤⌂∫≡⅔╡⁸ ◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╢ ─ ≤≤╙⌐

↕╣≡™╢⁹ 

⌂⅔⁸◦Ⱶꜙ꜠כ◦ꜛfi ⅜№╕╡ ↕╣≡™⌂™ │⁸ ⌐⅔↑╢

≢№╡⁸╒≤╪≥│ ↕╣√ ⌐ ∆╢ ⌐≈™≡⁸

╩ ╕ⅎ√ ─ ≢─ ≢ ╦╣╢↓≤⅜ ™⁹ 

 

 



 

-
1

2- 

 

 2.1. 1 ◦Ⱶꜙ꜠כ◦ꜛfi ≤  
⁷

─ ה

FTS RTS

⁸
┤

ủ ủ 11 9 2 3 4 1
⌂ ⁸ ╩ ≤∆

╢ ⌐│◦Ⱶꜙ꜠כ◦ꜛfi≢
↕╣╢ ⅜ ™⁹

⁸
⁸ ⁸
ה

ủ ủ 30 28 6 3
ה ⌐╟╢ ─ ╛

─ ⅜ ↕╣≡™╢⅛
⅜ ≥≢№╢⁹

⌐⅔↑╢

─ ⁸
ủ ủ ủ ủ 12 12 4 12 8

ה ≡RTS⌐╟╢ ⅜ ╦╣≡
⁷™╢⁹
│FTSה ↕╣≡⅛╠ ≡
⁷ ™╠╣≡™╢⁹

⌐⅔↑╢
ủ 1 1

─ ủ 1 1 2 1

ủ 3 1 2

ủ ủ ủ 2 2 1 1

⇔ ủ 2 1 2

⇔ ủ ủ ủ 2 1 1 1

ה ủ ủ 10 8 1 5

─ ủ 2 2 1

⁷⁷⁷⁷⁷⁷⁷
◦Ⱶꜙ꜠כ◦ꜛfiה
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2.1.6 ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ◦ꜛfi⌐⅔↑╢ ─  

⌐◦Ⱶꜙ꜠כ♃ ≢ ≤↕╣√ ≤⁸ ₁─ ⌐ ∆╢ ─

╩ ⌐ ∆╢⁹ 

⌐ ∆╢ │ ↄ⁸∕─ ╙ ה ─≤⌂♩כⱲ◓♃ה ╛

─ ⌐ ∫≡™╢⅜⁸ ⌐ ™╠╣≡™╢ │ ™ ≢№╢⁹ 

(1)   

⁸ ⌐⅔↑╢ ╩ ∆╢ ⁸ ╛ ─

─ ╩ ∆╢⁹ 

ה ─    ќ  ⌐╟╢ ─  

ה ─    ќ  ─  

ה ─№╡   ќ  ─ ⅎ╛∆↕ 

 

(2)   

√⌐ ↕╣╢Ᵽכ☻ ⌐ ∆╢ ─ ה ⌂ ╩ ∆╢⁹

⌐ ∂≡ ─ ⌐ⱨ▫כ♪Ᵽ♇◒↕╣╢⁹ 

ה ה           ќ  ⁸♪ꜞⱨ♩▪fi◓ꜟ 

ה ≤ ─♃▬Ⱶfi◓    ќ  ⁸  

─♩כⱲ◓♃ה ה   ќ  ≤  

 

(3)   

⌐ ℮ ה ─ ─ ↕⅜ ⌐ ⌂™⅛╩ ⇔⁸

⌐ ∂≡ ╩ ∆╢↓≤╩ ≤⇔≡™╢⁹╟∫≡⁸ ─ ⅜ ─

≤⌂╢⁹ 

ה          ќ ⅜ ∆╢─⌐ ⌂  

ה ™─       ќ ─  

ה ─ ⁸ ⅝↕ ќ ↕╣╢ ─ ↕≤ ⌐ ⌂ ─ ↕ 

 

(4)   

№╢™│ ⌂ ╩ ╘⁸ ⌐ ∆╢√╘─

╛♃◓Ⱳכ♩ ╩ ∆╢⁹ 

ה     ќ  ⌂  

♩כⱲ◓♃ה   ќ  ─ ≢ ⌐ ⌂  

ה ─    ќ  ⁸ ─  
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2.2 ─ ⌐ ≠ↄ ⌐ ∆╢ ─  

≢│⁸ ⌐ ⌐ ╓∆ ⌐ ⇔≡∕─ ╩ ⇔√⁹ ≤⇔≡│ ⅝ↄ

↑≡ ≤ ≤⌐ ⇔≡™╢⁹ 

2.2.1 ⌐ ∆╢  

⌐ ∆╢ │⁸ ╛ ─ ╩ ∆╢ ≤⇔≡⁸

╩ ⌐ ∆╢ ⁸ ─ ™ ⌂≥─ ⁸ ╛

─ ╛ ≤™∫√ ⌂ ≤⇔≡⁸ SJ ⁸

BC ⁸ ☻♩꜠☻ ES ⁸ ⌐╟╢ fiכ♂ OZT ⁸

US ≤™∫√ ⸗♦ꜟ⌐╟╢ ⅜ ↕╣≡⅝√⁹ 

⇔⅛⇔⁸ ─ ⌐⅔™≡ ↕╣√ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ◦ꜛfi ─

⌐ ⇔≡⁸∕─ ⌐ │⌂⅛∫√⅛≥℮⅛╩ ∆╢ ⌂ │⌂ↄ⁸

─ ╩ ∆╢ ⌐ ↕╣╢ №╢™│ ⌐ ⇔≡│⁸ ≤⇔≡↓

╣╠╩ ≢⅝≡╙ ─ ╛ ─ ─ ⌐≈™≡│⁸╕∞ ↕╣√╙

─│⌂™⁹ 

─ ╩ ⇔√ ⁸ ─ ╩ ∆╢─⌐│⁸ ↔≤⌐  

2.2. 1⌐ ∆╟℮⌂ ⌐ ∆╢─⅜ ≢№╢⁹ 

╕√⁸ │⁸  2.2. 2⌐ ∆╟℮⌐⁸ ↔≤─ ╛ ╩

⌐ ⇔⁸ ⁸ כ♃☻ꜝ☻⁸ ─ ╩ ∆╢↓≤⅜ ≢№╢⁹ 
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 2.2. 1 ╩ ⌐ ™╠╣√  

⌐ ™╠╣√

ה ⌐╟╡ ⇔⌂⅜╠─ ⅜
⁷ ↕╣╢⁹
ה ⌐⁸ⱳ▬fi♩ ─ ⁸
⁷ │ ─Ᵽכ☻ ⌐ ╢
⁷ ─ ⌂ ≤⌂╢⁹

ה ⁸ ≡ ⁸
♩ⱳ▬fiה ─ ⁸ ⁸
⁷ ⁷

Ᵽכ☻┼─
▪ⱪ꜡כ♅

⁷ │⁸ⱳ▬fi♩ ─
⁸ ⁸ ⁸
⅜ ≤⌂╢⁹

⁸ ─ ⁸
⁸Ᵽכ☻ ─

⁷

Ᵽכ☻┼─
⇔

⁷ ⌐ ⇔≡ ─
╩ ™⌂⅜╠Ᵽכ☻┼ ⇔∆╢

≢№╡⁸♃◓Ⱳכ♩ ⅜
⌂ ⁹

⁸ ⁸
⁸♃◓Ⱳכ♩ ⁷

⅝ ⇔

⁷ │⁸ ⌐ ⇔≡Ᵽכ
☻⅛╠ ⇔⁸ ↕∑╢ ≢
№╡⁸ ─ ⁸

⅜ ─ ┼─ ⌐
⌂ ⌐⌂╢⁹

⇔ ⁸ ⁸
⁸ ⁸Ᵽכ☻≤─ ⁸

─

⁷ ⌐ ⌐ ∆╢√╘⌐
⌂ ╩ ╢√╘⁸
⁸ ™ ≢ ⇔⌂↑╣┌⌂

╠⌂™ ⁹

⁸ ⁸ ─ ⁸

⁷↕╠⌐ ⇔⌂⅜╠ ╩
∆╢ ⁹
⁷ ─ ≤≤╙⌐ │ ↄ
⌂╢⁹

⁸ ⁸ ≡ ⁸ ⁷
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 2.2. 2 ─  

ᵑ

⅛╠─

ᵓ
ᵔ
ᵕ

30°20
30°

10
20°

0
10°

0°
0
10°

10
20°

20
30°

30°

5% 2% 2% 2% 45% 2% 2% 4% 36%

Full Half Slow
Dead
Slow

Stop
Dead
Slow

Slow Half Full

0% 0% 0% 0% 41% 59% 0% 0% 0%

ᵑ
┘ ─

30°20
30°

10
20°

0
10°

0°
0
10°

10
20°

20
30°

30°

0% 0% 0% 0% 88% 0% 0% 0% 11%

Full Half Slow
Dead
Slow

Stop
Dead
Slow

Slow Half Full

0% 0% 7% 22% 58% 13% 0% 0% 0%

ᵑ
ᵒ
ᵓ

Full Half Slow
Dead
Slow

Stop
Dead
Slow

Slow Half Full

0% 0% 4% 1% 95% 0% 0% 0% 0%

ᵒ
90
3.3ⱡ♇♩
88°

ᵓ

♃כ♦

1

ᵒ ─

 ( / )

ᵖ

♃כ♦

≡
 ( / )

♃◓Ⱳכ♩

♃◓Ⱳכ♩

NE 8 /sec⁷ SW0.2ⱡ♇♩

8
0

6.0ⱡ♇♩
090°

3 (7 )4 (6 )

 35°( )
6.4°/⁷4.0°

23.9cm/sec15.9הcm/sec

3 (7 )4 (6 )

8% 0% 26% 36%

3

Ᵽכ☻┼─
⇔

♃◓Ⱳכ♩

⇔

ᵔ

♃כ♦

2

Ᵽכ☻┼─
▪ⱪ꜡כ♅

1 (11 )2 (10 )

0% 0% 1% 36%
12

20

1 (11 )2 (10 )

1 (11 )2 (10 )3 (7 )4 (6 )

33% 3% 48% 11%

 25cm/sec
 3 cm/secה  2 cm/sec
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2.2.2 ⌂  

ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ◦ꜛfi ⌐│⁸ ה ─ ≤ ⌐⁸

│ ─╟℮⌂ ⁸╢╟⌐♩כ◦ ─ ╩ ≡⁸∕─ ╩ ⇔⁸

≤╩ ⌐ ⇔≡⁸ ─ ה ╩ ∆╢↓≤⅜ ™⁹ 

⌂ ─ ≤⇔≡│⁸ ⌐ ⇔≡ ⅜№∫√⅛≥℮⅛⁸ ⅜

⌐ ⅎ√⅛≥℮⅛⁸♃◓Ⱳכ♩ ⌐ ⌂ ⅜№∫√⅛≥℮⅛⌂≥⅜ ≢№╡⁸

│ 5 ≢ ∆╢─⅜╒≤╪≥≢№╢⁹ ─♩כ◦ ╩  2.2. 3  2.2. 5⌐ ∆⁹ 
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 2.2. ─♩כ◦ 3 ᵑ 

4

 

2

Ᵽכ☻┼─▪ⱪ꜡כ♅
⌐≈™≡

│⁸Ⱪ▬ ─
⁸ ⁸ ⁸

⅜ ⌂ ≢∆⁹

⁸ ─ ⁸
⁸Ᵽכ☻

─ ⁷

3

Ᵽכ☻┼─ ⇔⌐≈™≡

⌐ ⇔≡ ─
╩ ™⌂⅜╠Ᵽכ☻┼

⇔∆╢ ≢№╡⁸♃◓Ⱳכ
♩ ⅜ ⌂ ≢∆⁹

⁸
⁸♃◓Ⱳכ♩

⁷

1

⌐≈™≡

│⁸ ⌐╟╡ ⇔
⌂⅜╠─ ⅜ ↕╣╕
∆⁹ ⌐⁸Ⱪ▬ ─
⁸ │ ─Ᵽכ☻
⌐ ╢ ─ ⌂ ⌐

⌂╡╕∆⁹

ה ⁸ ≡ ⁸
⁷
▬Ⱪה ─
⁷ ⁸ ⁸
⁷ ⁷

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 51 2 3 4 5
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 2.2. ─♩כ◦ 4 ᵒ ▪ⱪ꜡כ♅  
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 2.2. ─♩כ◦ 5 ᵒ  
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2.3 ─╕≤╘ 

≢│⁸ ╩ ∆╢√╘─ ⌐⅔↑╢ ─ ≤ ♩כ◦

╩≤╡╕≤╘√⅜⁸ ─ ⌐№√∫≡│⁸ ─ ╩│∂╘≤∆╢

⌐ ╩ ™√↓≤⅜ ↄ⁸◦Ⱶꜙ꜠כ♃ ⅛╠ ╠╣√ ⌐≈™≡│⁸ ∏

⇔╙ ⌐ ↕╣≡™⌂™⁹ 

₁─ ≢─ ╩ ⌐ ╢↓≤⅜≢⅝╢◦Ⱶꜙ꜠כ♃ ─ ╩≢⅝

╢ ╡ ⌐ ⇔⁸ ⁸⅛≈⁸ ⌂ ↄ√╘⌐│⁸™≡⇔≥♃כ♦ ⁸↓╣

╠ ≤ ≤╩ ⌐ ↕∑⁸ ─ ╩ ה ⌐

≢⅝╢ ╩ ∆╢↓≤⅜ ╕╣╢⁹ 

 

ₒⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ♃ ╩ ∆╢ ≢─ ⌐⅔↑╢ ₓ 

(1) ⅜☻כ◔  ╠╣╢√╘⁸ ⌂ ≢│ ─ ╛ ⁸ ⌐

∆╢√╘⁸┌╠≈⅝╛ ⌐ ↕⅜ ╢⁹ 

(2)  ⌂ ╩ ⅎ√ ≢│⁸ ⌐ ⌐⅔↑╢ ─ ⅜

⇔™⁹ 

(3)  ┼─ ─ ⌐≈™≡⁸ ─ │ ≢⅝╢╙──⁸

⌂ ⅜ ™⁹ 
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─☼כ♬ 3 ─☼כ◦≥  

≢│⁸ ─ ⅛╠◦Ⱶꜙ꜠כ◦ꜛfi─♬כ☼⌐≈™≡ ╩ ™⁸ ⌐

↔≤─ ₁◦Ⱶꜙ꜠כ◦ꜛfi─ ╦╣ ⁸╕√ ⌐≈™≡ ⇔√⁹↕╠⌐⁸

─♃כ♦ ─ ⁸╕√ ∆═⅝ ⌐≈™≡ ∆╢⁹ 

─☼כ♬ 3.1  

3.1.1 ≤◦Ⱶꜙ꜠כ◦ꜛfi  

(1)  ─ ≤ ─  

⁸₈ ₉≤™℮⁹ │⁸ ⅜

∆╢ ╛ ─ ⌐≈™≡⁸ ─ ⅛╠ ⌂ↄ

╩ ∆╢↓≤⅜≢⅝╢⅛≥℮⅛╩ ∆╢≤≤╙⌐⁸ ⌂ ╩ ⇔≡

⌐ ∆╢ ╩ ∫≡™╢⁹ 

↓↓≢│⁸↓╣╩₈ ₉≤™™⁸ ╩ ℮

│⁸ ⁸ ┘ ≢ ∆╢ ╩ ⇔⁸ ─

─╙≤ ⌂ ╩ ה ⇔⁸ ⌐⅔™≡ ה ⅜ ╦╣╢⁹  3.1. 1

│⁸ ≤ ┘ ≤─ ╩ ⌐ ⇔√╙─≢№╢⁹ 

│⁸ ה ⅜ ╘╠╣╢↓≤⅛╠⁸ ⅜ ⌐ ∆╢

│⁸ ─ ⌐◦Ⱶꜙ꜠כ◦ꜛfi ⅜ ↕╣≡™╢⁹ 

 

 

 3.1. 1 ⌐⅔↑╢ ≤ ה ─  
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(2)  ≢─ ⌂  

 3.1. 2│⁸ ⌐⅔↑╢ ⌂ ╩ ⇔√╙─≢№╢⁹ 

≢│⁸ ⅛╠ ↕╣╢ ╛ ⌐ ⇔≡⁸

╕∏⁸ ─ ╩ ℮⁹∕─√╘⁸ ⌐ ─♃כ♦⌂ ה ╩

™⁸ ⌂ ╩ ℮√╘─ ⅜ ↕╣╢⁹ ⌐⁸ ─ ⌐ ∫≡⁸

─ ה ⁸ ⅜ ╦╣⁸ ⅜ ∆╢ ⌐ ∆╢ ⅜ ⅛╣╢⁹ 

─ ה ─ ⌐⅔™≡⁸◦Ⱶꜙ꜠כ◦ꜛfi ⅜ ↕╣⁸ ≢│

⌐ ─ ⌐ ∫≡⁸◦Ⱶꜙ꜠כ◦ꜛfi ─ ─ ⅜ ⅎ≡⅝≡™╢⁹ 

 

 

 3.1. 2 ⌐⅔↑╢ ⌂  
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(3)  ◦Ⱶꜙ꜠כ◦ꜛfi─ ┘ ┘⌐  

⌐⅔™≡ ™╠╣╢ ⌂◦Ⱶꜙ꜠כ◦ꜛfi ┘∕─ ┘⌐

╩  3.1. 1⌐ ∆⁹ 

⌐⅔™≡│ ⌐ 4≈─◦Ⱶꜙ꜠כ◦ꜛfi ⅜ ↕╣≡⅔╡⁸

™ ≢─ ╩ ℮ ∟ Ⱡ♇♩꞉כ◒◦Ⱶꜙ꜠כ◦ꜛfi

╛ ◦Ⱶꜙ꜠כ◦ꜛfi⁸ ╛ ⁸ ≤™∫√ ↕╣√ ≢─

╩ ℮ ◦Ⱶꜙ꜠כ◦ꜛfi╛ ◦Ⱶꜙ꜠כ◦ꜛfi ⅜№╢⁹ 

 

 3.1. 1 ⌐⅔™≡ ™╠╣╢ ⌂◦Ⱶꜙ꜠כ◦ꜛfi 

   

∟  

(Ⱡ♇♩꞉כ◒)  

⌐ ∆╢ ╩ꜝfi♄

ⱶ⌐ ↕∑⁸ ⌐╟∫≡

⇔√Γ ∟ Δ╩ ⇔≡

╩ ∆╢⁹  

Å ⁸

Ᵽכ☻  

Å ─

  

 

╩◖fiⱧꜙכ♃ ⌐ꜝfi♄ⱶ⌐

↕∑≡⁸ ⌐⅔↑╢

─ ╛ ─ ™ ⅛

╠⁸ ─ ╛ ╩

∆╢⁹  

Å ה

  

Å ה

  

 

⌐ ∆╢ ╛ ⁸№╢

™│ ╛ⱪ꜡Ɑꜝ ⅜

⌐≥─╟℮⌂ ╩╙√╠∆⅛╩

⌐ ≠⅝ ∆╢⁹  

Å   

Å   

 

╛Ⱪ▬⌐ ⇔√ ─ ╛

⌐╟╢ ╩ ⌐ ∆╢⁹ 

Å ה

  

Å ⁸

ה   
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3.1.2 ◦Ⱶꜙ꜠כ◦ꜛfi ⌐╟╢  

(1)  ◦☻♥ⱶ≤   

╛ ⌐ ™╠╣╢ ◦Ⱶꜙ꜠כ◦ꜛfi⌐≈™≡─

╩ ∆╢√╘⁸ ⅛≈ ⌂ ⱪ꜡☿☻⌐≈™≡ ∆╢⁹ 

 3.1. 3│⁸ ⅛≈ ⌂ ⱪ꜡☿☻╩ ∆╢√╘─ √╢ ≤⇔≡⁸

⁸ ⁸ ⁸ └≤
ה ה

⁸╙─
ה ה

⁸╕╦╡
ה ה ה

⁸⅝╕╡
ה ה ה

│⇔ↄ╖
ה ה ה

─ ≈⅜№→╠╣╢

⅜⁸∕╣╠─ ─ ╩ ⇔√╙─≢№╢⁹ 

 ∏⁸ ⅛≈ ⌂ ╩ ∆╢√╘─ ╩ ∆╢⌐ √╡⁸₈└≤
ה ה

₉

≢№╢ ⌐ ∆╢ ⌐≈™≡ ∆╢⁹ ⌐│⁸ ─ ⅜

↕╣╢⅜⁸ ⌂ ─ ה ╩ ↕╣√ ⌐ ∆╢

─ ⌐ ⅎ⁸ ─ ⱪ꜡☿☻⌐⅔↑╢ ╩ ∆╢ ⅜

№╢⁹↓─ │⁸ ⅜ ╩ ∆╢√╘─ ╩ ∆╢⌐ ⇔≡⁸

╩ ╡ ↄ№╠╝╢ ⌐⅔↑╢ ─ ╩ ⇔⌂↑╣

┌⌂╠⌂™⁹ 

⌐⁸₈╙─
ה ה

₉≢№╢ ─ ה ≢│⁸ ─ ╛ ⌐≈™≡─

⌂ ≤⇔≡─ ─ ⅜ ≢№╢⁹ ™ ⅎ╣┌⁸↓╣│⁸

─ ⌐⅔™≡ ─ ╩ ∆╢ ╩™⅛⌐ ⌐ ∆╢⅛╩ ∆╢

↓≤≢№╢⁹ 

≈ │⁸₈╕╦╡
ה ה ה

₉≢№╢ ≢│⁸ ₁─ ⅜ ⌐ ⇔≥─╟℮⌂

╛ ╩ ⅎ╢⅛╩ ∆╢ ◦Ⱶꜙ꜠כ◦ꜛfi ─ ╩ ∆

╢↓≤⅜ ≤⌂╢⁹ 

⌐⁸↓╣╠─ ◦☻♥ⱶ╛ │⁸ ⌐ ⇔⁸∕╣∙╣⌐ ⇔

≡ ⌐ ⇔≡™╢↓≤⅛╠⁸ ⌐ⱴⱠכ☺ⱷfi♩∆╢ ⅜№╢⁹ 

 

 3.1. 3 ₒ ₓ≢ ↕╣╢ ─ ◦☻♥ⱶ 
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(2)  ⌐ ╩ ╓∆  

⌐ ╩ ╓∆ │⁸ ─ ⌐ ⌂ ╩ ╓∆ ≤⁸

─ ⌐ ╩ ╓⇔⁸∕─ ⁸ ⌐ ─ ⌐ ⅜ ╣╢

≤⌐ ≢⅝╢⁹ 

↕╠⌐⁸↓╣╠─ │⁸ ┘ ⌂ ⌐ ≢⅝⁸ ⌐

╩ ⅎ╢ ⌂ ≢№╢ │⁸ ה ה ה ה

⌂≥ ≤⇔≡ ─ ⌐ ╩ ╓∆ ≤ ─

ה ה ─ ⁸ ⌂≥⌐╟╢ ╛ ≤⇔≡⁸

⌐ ─ ╩ ⅎ╢↓≤─№╢ ⌐ ≢⅝╢⁹ 

╕√⁸ ⌂ │⁸Ɫכ♪ ⌐⅔↑╢ ≢№╢ ה ה

↕╣√ ⁸ ⁸ ⌐⅔↑╢ ≢№╢

⁸ ─ ⁸ ⁸ ─ ─ ⁸♁ⱨ♩►▼

כ▪ ⅔↑╢ ≢№╢ ה ה הꜟ▪ꜙ♬ⱴה ה

─ ⌂ ⌐ ≢⅝╢⁹ 

⁸ ─ ⌐ ╩ ╓⇔⁸∕─ ⁸ ⌐ ─ ⌐

⅜ ╣╢ │⁸ ─ ╛ ─ ⁸ ─ ⌂≥─ ⌐╟╢

⌂ ⅜ ─ ⌐ ⇔⁸╕√⁸ ⌐⅔™≡╙⁸ ⅎ┌⁸ ─

⅜⁸ ─ ─ ─♄כ꜠⁸ ─ ⌂≥⌐╟╡⁸ ─ ╩

⌐↕∑╢ ≤⌂╡℮╢↓≤⅜ ⅛╢⁹ 

↓─╟℮⌐⁸ ─ ⌐ ╩ ╓⇔⁸ ⌐ ─ ⌐ ⅜

╣╢ ⅜⁸ ─ ⌐ ╩ ⅎ╢ ⌂ ≤ ⇔⁸↓╣╠─

│⁸ ↄ⅜ ─╙─≢№╢↓≤⅜ ≡ ╣╢⁹ 
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(3)  ≤ ∆═⅝  

 3.1. 2│⁸ ⌐ ⌂≥─ ╛ ┤ↄ∕℮ ╩ ≤⇔√

≢ ™╠╣╢ ⌂◦Ⱶꜙ꜠כ◦ꜛfi ⌐≈™≡⁸ ∆═⅝ ╩ ⇔

√╙─≢№╢⁹  3.1. 3│⁸ ◦Ⱶꜙ꜠כ◦ꜛfi⌐≈™≡⁸ ─ ╩

∆╢ ⌐⅔↑╢ ⌐ ╓∆ ⌂ ≤ ∆═⅝ ╩╟╡ ⌐

⇔√╙─≢№╢⁹ 

╕∏⁸ ⌐ ╓∆ │⁸ ─ ⱨ▼כ☼ ↔≤≢ ∆╢≤ ⅎ╠╣╢↓

≤⅛╠⁸ ╩ ⌂₈ ₉⁸₈ ₉⁸₈ ▪ⱪ꜡₉⁸₈♅כ ₉⁸

₈ ₉─ ⌐ ⇔≡ ⇔≡™╢⁹ 

ⱨ▼כ☼ ≢ ∆═⅝ ⌐≈™≡│⁸ ₁─ ⱨ▼כ☼

≢─Γ Δ⌐ ⇔≡⁸∕─ ⌐ ≤⌂╡ ╢Γ ⌂ Δ≤⁸ ╩

∆╢√╘⌐ ™╠╣╢Γ Δ╩ ⇔√⁹∕⇔≡⁸↓╣╠⅛╠⁸Γ ∆═

⅝ Δ╩ ⇔≡™╢⁹ 

Γ ∆═⅝ Δ│⁸ ⅎ┌⁸ ⌐⅔™≡│⁸

╣∏─╠⅛☻כ◖ ╛♪ꜞⱨ♩▪fi◓ꜟ≤™∫√ ⁸ ⌐☻כ◖ ∆√╘⌐

™╠╣≡ ≡ ─ ⅜ ∆═⅝ ≤⌂╢⁹↓╣╠ ⁸

⅜ ⅝ↄ⌂╢≤⅝│⁸∕╣∞↑ ⅜ ⅝™≤™℮↓≤⌐⌂╡⁸ ⱨ▼כ

☼ ≢↓╣╠ ⌐≈™≡ ╩ ⇔≡ ⌐ ≠⅝ ∆╢ ⅜№╢⁹ 

 

 3.1. 2 ◦Ⱶꜙ꜠כ◦ꜛfi⌐⅔↑╢ ⌂ ≤ ∆═⅝  

⌂ 

 

 

⌂   ∆═⅝  

∟  
⁸ ⁸

 

 ∟ ⁸ ∟  

 
⁸ ⁸

 

 ™ ⁸  

 

⁸ ─

⅝↕⁸ ⁸

⁸ ⁸

 

⁸

⁸

 

⁸♃◓Ⱳה♩כ☻

כ♃☻ꜝ ⁸♪ꜞⱨ

♩▪fi◓ꜟ⁸ 

 

─ ⅝↕⁸ ⁸

ה ⁸

 

ⱨ▼fi♄⁸כ

⁸ⱦ♇♩ 

⁸ⱦ♇♩ ⁸

ⱨ▼fi♄כ ⁸
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 3.1. 3 ◦Ⱶꜙ꜠כ◦ꜛfi⌐⅔↑╢ ≤ ∆═⅝  

 
(ⱨ▼כ☼)   ⌂  

 
⌂ 

 
∆═⅝ 

 

 

─ ⅛╠≢

⅝╢∞↑ ╣⌂™

╟℮⌐ ∆╢⁹  

⁸ ⁸

  
< ה ה ה

>  

⁸   Å   

Å ≡   

Å ♪ꜞⱨ♩▪fi◓ꜟ 

Å 

 

 
─ ⅛╠≢

⅝╢∞↑ ╣⌂™

╟℮ ∆╢⁹  

⁸ ⁸

  
< ה ה ה

>  

⁸   Å   

Å  

Å 

 

 

▪ⱪ꜡כ♅ 

Ᵽכ☻ ≢

╩ ∆╢⁹  
─ ⅛╠≢

⅝╢∞↑ ╣⌂™

╟℮ ∆╢⁹  

⁸ ⁸ 
Ᵽכ☻╕≢─   
< ה ה >  

⁸ ⁸  
♃◓Ⱳכ♩  

Å   

Å 

×   

Å   

Å ≡   

Å ♃◓Ⱳה♩כ☻ꜝ

כ♃☻

×   

 
─ ⅛╠≢

⅝╢∞↑ ╣⌂™

╟℮ ∆╢⁹  

⁸ ⁸

 
< ה ה >  

 ⁸כ♃☻ꜝ☻

♃◓Ⱳ⁸♩כ

  

Å ⌐ ⇔√   

Å ♃◓Ⱳה♩כ☻ꜝ

כ♃☻

×   

 

⌂ ╩

⇔≡ ∆

╢⁹  

⁸   
< ה ה >  

⁸כ♃☻ꜝ☻

♃◓Ⱳ⁸♩כ 

  

Å   

Å ⌐ ⇔√

  

Å ♃◓Ⱳה♩כ☻ꜝ

כ♃☻

×   
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─☼כ♬ 3.1.3 ╕≤╘ 

(1)  │⁸ ה ⌂ ⅛╠⁸ ⌐ ⇔≡₈ ה ₉⅜

╘╠╣╢⁹∕─√╘⁸◦Ⱶꜙ꜠כ◦ꜛfi ⌐╟╢ ⅜♃כ♦ ↕╣≡™╢⁹  

(2)  ─₈ ₉⁸ ┤ ╛ ⌐ ℮₈

₉│⁸ ─Γ Δ⅜ ≢№╡⁸∕─√╘⌐ ◦Ⱶꜙ꜠כ◦ꜛfi

⅜ ↕╣╢⁹  

(3)  ◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╢₈ ₉│⁸ ┘ ⅜ ≤⌂∫≡⁸

⅜ ─ ≤⌂╢⁹ 
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─☼כ◦ 3.2  

3.2.1 ◦Ⱶꜙ꜠כ◦ꜛfi─  

(1)  ◦Ⱶꜙ꜠כ◦ꜛfiה◦Ⱶꜙ꜠כ♃≤│ 

◦Ⱶꜙ꜠כ◦ꜛfi Simulation ≤│⁸ ה ╩ ≤⇔⁸ №╢™│

⌂◦☻♥ⱶ╩⸗♦ꜟ≢ ⇔≡⁸∕─⸗♦ꜟ╩ ∫≡ ╩ ℮ ─↓≤≢№

╢⁹ 

◦Ⱶꜙ꜠כ◦ꜛfi│⁸ ⌐ ╩ ℮↓≤⅜ ╘≡ ≢№∫√╡⁸╕√│ ≢

№∫√╡∆╢ ⌐⁸ ╩ ⇔╟℮≤∆╢√╘⌐ ╦╣╢╙─≢⁸ ⌐

╩ ∫≡ ℮₈ ◦Ⱶꜙ꜠כ◦ꜛfi₉≤⁸ ⸗♦ꜟ╩◖fiⱧꜙכ♃ ≢ ℮₈

◦Ⱶꜙ꜠כ◦ꜛfi₉⅜№╢⁹◦Ⱶꜙ꜠כ◦ꜛfi╩ ℮ ╛ⱪ꜡◓ꜝⱵfi◓╩₈◦

Ⱶꜙ꜠℮⁹™≥₉♃כ 

⁸◦Ⱶꜙ꜠כ◦ꜛfi│⁸ ╩ ╡ ╖⁸ ⅜ ⌐ ⅎ╢ ⅜ ↕

╣╢⁹∕─√╘⁸ ⅜ ⌂ ╩ ∆╢↓≤│ ≢№╡⁸◖fiⱧꜙכ♃╩ ∫

√◦Ⱶꜙ꜠כ◦ꜛfi⌐│ ∏ ⅜ ∂╢√╘⁸ ⌂ ╩ ╢√╘⌐│ ⅜

≤⌂╢⁹◦☻♥ⱶ─⸗♦ꜟ ╩ ╦∏⁸ ⌂ ╩ ≤∆╢ │⁸◦Ⱶꜙ꜠כ

◦ꜛfi≤™╦∏◄Ⱶꜙ꜠כ◦ꜛfi≤™℮↓≤╙№╢⁹ IT ╟╡  

 

(2)  ⸗♦ꜟ ≤│ 

⸗♦ꜟ ≤│⁸ ╩ ╟ↄ ℮√╘⌐⁸ ╩ ⇔ ⁸⌐≥╙╩♃כ♦√⇔

≥♃כ♦ ─ ╣╩ ⇔√╙─⁹⸗♦ꜟ ╩ ℮↓≤⌐╟∫≡⁸ ⌂ ─

╣╛ ╩ ⌐ ∑╢⁹ ♦☺♃ꜟ ╟╡  

 

3.2.2 ◦Ⱶꜙ꜠כ◦ꜛfiה⸗♦ꜟ─  

(1)  ⸗♦ꜟ ↔≤─  

◦Ⱶꜙ꜠כ◦ꜛfi⁸│ꜟ♦⸗ה∕─ ↔≤⌐ ─╟℮⌐ ∆╢↓≤⅜≢⅝╢⁹ 

ᵑ ה  

a)  ⸗♦ꜟ 

⌂ ╩ ╦⌂™◦Ⱶꜙ꜠כ◦ꜛfi⁸₈│ꜟ♦⸗ה ⸗♦ꜟ₉⌐ ↕╣

╢⁹ 

╡ ⁸꜠ ▬▪►♩ ⁸ ◦Ⱶꜙ꜠כ◦ꜛfi⁸ ◦Ⱶꜙ꜠כ◦ꜛfi

  

b)  ⸗♦ꜟ 

⌂ ╩ ℮◦Ⱶꜙ꜠כ◦ꜛfi│₈ ⸗♦ꜟ₉⌐ ↕╣╢⁹ 

◦Ⱶꜙ꜠כ◦ꜛfi⁸ ◦Ⱶꜙ꜠כ◦ꜛfi⁸ ∟ ◦Ⱶꜙ꜠כ◦ꜛfi⁸
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◦Ⱶꜙ꜠כ◦ꜛfi  

ᵒ ה  

a)  ⸗♦ꜟ ⸗♦ꜟ  

◦☻♥ⱶ─ ⅜ ⌂ ⌐╟∫≡ ↕╣∏⁸⸗♦ꜟ≢ ↕╣╢ ⌐⇔

√⅜∫≡ ⅜ ⌐ ╕╢◦Ⱶꜙ꜠כ◦ꜛfi│⁸₈ ⸗♦ꜟ₉⌐ ↕╣╢⁹ 

⸗♦ꜟ⅜ ≢ ╕╢ ◦Ⱶꜙ꜠כ◦ꜛfi│⁸ ⸗♦ꜟ≢№╢↓

≤⅜ ™⁹  

◦Ⱶꜙ꜠כ◦ꜛfi⁸ ◦Ⱶꜙ꜠כ◦ꜛfi  

b)  ⸗♦ꜟ 

╩ ™≡ ╩ ™⁸ ─ ╩ ╢ ╩₈ ⸗♦ꜟ₉≤

™℮⁹ ⌂ ╩ ℮◦Ⱶꜙ꜠כ◦ꜛfi≢⁸⸗fi♥◌ꜟ꜡ ≤╙™℮⁹  

─ ⌐╟∫≡ ⅜ ∆╢─≢⁸ ─ ≤ ─ ⅜ ≤

⌂╢⁹ 

∟ ◦Ⱶꜙ꜠כ◦ꜛfi  

ᵓ Ⱶ◒꜡ ꜡◒ⱴה  

a)  Ⱶ◒꜡ ⸗♦ꜟ  

◦Ⱶꜙ꜠כ◦ꜛfi ─ ╩╟╡ ⌐ ∆╢╙─≢⁸ ™ ╩

≤∆╢╙─╩₈Ⱶ◒꜡ ⸗♦ꜟ₉≤™℮⁹ 

◦Ⱶꜙ꜠כ◦ꜛfi 

b)  ⱴ◒꜡ ⸗♦ꜟ  

╩Γ ╣Δ⌂≥ ⌐ ⅎ≡⁸ ™ ≢ ∆╢╙─╩₈ⱴ◒꜡ ₉

⸗♦ꜟ≤™℮⁹ 

◦Ⱶꜙ꜠כ◦ꜛfi 
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(2)  ⌐ ™╠╣╢ ⌂◦Ⱶꜙ꜠כ◦ꜛfi─  

⌐│⁸ ─≤⅔╡⁸₈ ∟ ◦Ⱶꜙ꜠כ◦ꜛfi₉₈

◦Ⱶꜙ꜠כ◦ꜛfi₉₈ ◦Ⱶꜙ꜠כ◦ꜛfi₉₈ ◦Ⱶꜙ꜠כ◦ꜛfi₉ ⅜ ⌐

™╠╣╢⁹ 

↓╣╠─◦Ⱶꜙ꜠כ◦ꜛfi│™∏╣╙₈ ⸗♦ꜟ₉≢№╡⁸ ─◦Ⱶꜙ꜠כ

◦ꜛfiה⸗♦ꜟ≢ ∆╢≤  3.2. 1⌐ ∆≤⅔╡≢№╢⁹ ∟ Ⱡ♇♩꞉כ◒

◦Ⱶꜙ꜠כ◦ꜛfi ┘ ◦Ⱶꜙ꜠כ◦ꜛfi│⁸ ╩ ™√ ⸗♦ꜟ⅜

≢№╡⁸ ™ ╩ ≤⇔√ⱴ◒꜡ ⸗♦ꜟ≢№╡⁸ ╛

⁸ ⌐ ⇔√ ╩ ╡ ℮≤⅝⌐ ™╠╣╢ ≢№╢⁹ 

⁸ ◦Ⱶꜙ꜠כ◦ꜛfi ┘ ◦Ⱶꜙ꜠כ◦ꜛfi│⁸ ╩™∏╣╙ ≤

⇔≡ ∫≡⁸ ⌐╟╢ ─ ╩ ⌐ ∆╢⸗♦ꜟ≢№╡⁸⅛≈⁸ ה ה

≤™∫√ ↕╣√ ╩ ≤⇔√Ⱶ◒꜡ ⸗♦ꜟ≢⁸ ─ ╛

─ ≤™∫√ ⌐ ⇔√ ╩ ╡ ℮≤⅝⌐ ™╠╣╢ ≢№

╢⁹ 

 

 
β ◦Ⱶꜙ꜠כ◦ꜛfi⌐│⁸ ⸗♦ꜟ 2 ⅜ ⇔√≤⅝─ ─ ╡ ╘ ⌂≥ 

₈ ⸗♦ꜟ₉⅜ ╕╣╢⅜⁸ ⁸ ⁸ ─ ⌂ │₈ ⸗♦ꜟ₉

≢ ↕╣≡™╢⁹ 

 3.2. 1 ⌐ ™╠╣╢ ⌂◦Ⱶꜙ꜠כ◦ꜛfi─  
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3.2.3 ◦Ⱶꜙ꜠כ◦ꜛfi╩ ™√  

(1)  ◦Ⱶꜙ꜠כ◦ꜛfi─  

◦Ⱶꜙ꜠כ◦ꜛfi─ │⁸  3.2. 1⌐ ∆≤⅔╡⁸ ⅝ↄ₈ ₉⁸₈

₉⁸₈ⱦ☺ꜙ▪ꜟ ₉─ 3≈⌐ ↑╢↓≤⅜≢⅝╢⁹ 

◦Ⱶꜙ꜠כ◦ꜛfi│⁸ ─ ╩⁸ ה ה ▪ⱪ꜡כ♅

⌂≥─ ↔≤⌐ ↑⁸№╠⅛∂╘ ⇔√ ⌐ ≠™≡⁸

₁─ ≢ ╩ ה ⌐ ℮╙─≢№╢⁹ꜞ▪ꜟ♃▬ⱶ≢

∆╢ ─ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ◦ꜛfi RTS ≢│⁸ ☻כ◔╢⅝≢ ⌐

╡⅜№╢√╘⁸ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ⌐ ⇔≡⅛╠ ∆═⅝

╩ ⌐ ╡ ╗ ≢ ™╠╣╢↓≤⅜ ™⁹ ⌐╟∫≡◖fiⱧꜙכ♃⅜

∆╢√╘⁸ ⌂ ╩ ⇔√ ≢ ╩Ɽꜝⱷ♩ꜞ♇◒⌐ ↕∑╢

↓≤≢ ╩ ⌐ ∆╢─⌐ ≢№╢⅜⁸ ─ ⌐ ≠ↄ

╛ ─┌╠≈⅝≤™∫√ⱥꜙכⱴfiⱨ□◒♃כ│ ↕╣⌂™⁹ 

◦Ⱶꜙ꜠כ◦ꜛfi│⁸ ─◦Ⱶꜙ꜠כ♃ ⌐╟╢ꜞ▪ꜟ♃▬ⱶ≢

℮ ◦Ⱶꜙ꜠כ◦ꜛfi─ ≢№╢⁹ ≢│⌂ↄ♦☻◒♩♇ⱪ PC ⌐

≢ ─ ╩ ∆↓≤⅛╠⁸ ─ ─╟℮⌂ ™ │ ≢⅝⌂

™⅜⁸ ─ ⌐ ≢⅝╢⁹ ─ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ◦ꜛfi⌐

═╢≤ ⅜ ⇔ↄ⁸ ⅜ ∂╢ ≤™∫√ ⌂ ─ ╩ ℮─

⅜ ⇔™⁹ 

ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ◦ꜛfi│⁸ ─ ╩ ⇔√ ⌐⅔™≡⁸ ⁸ ⁸

♃◓Ⱳכ♩ ─ ╩ ℮≤⁸ ─ ⅝⌐ ∫≡ ₁ ∆╢ ─ ╩ 3

◖fiⱧꜙכ♃◓ꜝⱨ▫♇◒☻≢ꜞ▪ꜟ♃▬ⱶ⌐ fiכꜞ◒☻ ⌐ ↕╣⁸

↕⌂⅜╠─ ╩ ╡ ∆↓≤─≢⅝╢ ≢ ℮ ◦Ⱶꜙ꜠כ◦ꜛfi≢№

╢⁹ ⅜ ⌐ ╩ ℮↓≤⌐╟╡⁸ ┼─ ╩ ⇔√

⅜ ≢№╡⁸╟╡ ⌐ ™ ╩ ╡ ∆↓≤⌐╟∫≡ ─ ⁸

─ ╛◖Ⱶꜙ♬ⱷכ◦ꜛfi ╩ ╘√ ⌂ ⅜ ⅎ╢⁹√∞⇔⁸ꜞ▪

ꜟ♃▬ⱶ≢◦Ⱶꜙ꜠כ◦ꜛfi ∆╢√╘⁸ │⌐☻כ◔╢⅝≢ ╡⅜№╢⁹ 
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 3.2. 1 ◦Ⱶꜙ꜠כ◦ꜛfi─  

   

 

 

◦Ⱶꜙ꜠כ

◦ꜛfi 

FTS  

Å №╠⅛∂╘ ╩  

Å ♦☻◒♩♇ⱪ PC≢  

Å ⌐ ☻כ◔  

Å ╩ ↔≤⌐ ⸗♦ꜟ

⇔≡  

Å ⌐ ⇔√ ─

╩ ╘╢─⌐ ∆╢ 

 

 

 

 

◦Ⱶꜙ꜠כ

◦ꜛfi 

Å ⅜ꜞ▪ꜟ♃▬ⱶ≢

 

Å ♦☻◒♩♇ⱪ PC ⌐ ─ ╩

≢ꜞ▪ꜟ♃▬ⱶ

 

Å ⌂ ─ ⌐

∆╢ 

 

ⱦ☺ꜙ▪ꜟ 

 

◦Ⱶꜙ꜠כ

◦ꜛfi 

RTS  

Å ⅜ꜞ▪ꜟ♃▬ⱶ≢

 

Å ⅛╠─ ╩ ⇔√

╛כ♃♬⸗ ▪ꜞ⌐fiכꜞ◒☻

ꜟ♃▬ⱶ  

Å ⁸ ╩  

Å ꜠⁸♄כECDIS⁸꜠Ⱨכ♃◖fiⱤ☻⁸

☻♃fi♪ ⁸ ─ ╩ ⇔

√ ≢ ⱨꜟⱵ♇◦ꜛfi─

 

Å ─ ⱥꜙכⱴfi

ⱨ□◒♃כ ╩ ⇔√ ⌂

⌐ ∆╢ 
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(2)  ◦Ⱶꜙ꜠כ◦ꜛfi ⌐╟╢ ─ⱪ꜡☿☻ 

◦Ⱶꜙ꜠כ◦ꜛfi╩ ™√ ─ ⌂ⱪ꜡☿☻╩ 

 3.2. 2⌐ ∆⁹ 

◦Ⱶꜙ꜠כ◦ꜛfi ╩ ™≡ ─ ╩ ∆╢ ⁸ ⌐│ ─

╩ ⇔≡ ╩ ℮⁹ 

 

 3.2. 2⌐ ∆ ─ⱪ꜡☿☻≢│⁸ ─ ⌐№√∫≡⁸╕∏⁸

─ ה ╛ ─ ⌐ ∆╢ ╩♃כ♦ ה ∆╢

↓≤⅛╠ ╘╢⁹∕⇔≡⁸ ─ ╩╟ↄ ╢ ⌐ⱥ▪ꜞfi◓╩

⇔⁸ ╩ ⇔≡ ─ ⌂ ╩ ∆╢⁹∕─ ⁸ ╘

≡ ╩ ↑ ╣╢≤⅝⌂≥│⁸ ⌐ ∂≡₈ ◦Ⱶꜙ꜠כ◦ꜛfi₉

⌐╟╡ ─ ╩ ∆╢↓≤⅜ ⅎ╠╣╢⁹ 

⌐⁸ ⌐ ╓∆ ─ ⅝™ ╩ ∆╢ ≢₈ ◦Ⱶꜙ꜠כ

◦ꜛfi₉╩ ∆╢⁹ ◦Ⱶꜙ꜠כ◦ꜛfi│⁸  3.2. 1⌐ ∆≤⅔╡⁸№╠⅛∂

╘ ╩ ⇔≡⅔⅝⁸ ─☻כ◔ ╩Ɽꜝⱷכ♃⌐ ╩

⇔≡⁸ ⌐≤∫≡ ─ ⅝™ ╩ ∆╢╙─≢№╢⁹ 

 

 3.2. 2 ◦Ⱶꜙ꜠כ◦ꜛfi ╩ ⇔√ ─ ⱪ꜡☿☻─  
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(3)  ─  

◦Ⱶꜙ꜠כ◦ꜛfi│⁸№╢ ─ ⁸ ╩ ⌐ ∆╢╙

─≢№╢⅜⁸∕─ ⅜ ≢№∫√⅛≥℮⅛⁸ ⅜ ≢№∫√⅛≥℮⅛─ ⌐

≈™≡│⁸↓╣╕≢─ ⌐⅔™≡⁸╕√⁸ ─ ⌐⅔™≡ ≢⅝

╢≤ ╦╣╢ ╩ ∆╢≤  3.2. 2⌐ ∆≤⅔╡≢№╢⁹ 

 

 3.2. 2 ─ ≤  

    

 

 

┘ ⌐ ⇔≡⁸

5 ≢ ╛ ⌐

∆╢ ╩ ≡ ⌐

∆╢   

⁸ 

 
 

⌐ ⌂

◘fiⱪꜟ⅜ ⌐ↄ™  
⌐┌╠≈⅝⅜

∂╢  

 

⸗♦ꜟ 
─ ╛ ─

⅛╠⁸ ─

╛ ╩ ∆╢   

⁸ 

 
 

⅜

ⅎ⌐ↄ™  

 

 

⁸ ⁸

⁸ ⁸

⁸ ─ ╩

⇔≡ ╩ ∆╢

  

 
( )  

⌐ ⌂

◘fiⱪꜟ⅜ ⌐ↄ™  
≢│   

 ה

 
≡ ╛ ⁸

ה ╛

╩ ∆╢   

 ⅜   

ES BC OZT US

5

 

 3.2. 3 ─  
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─☼כ◦ 3.2.4 ╕≤╘ 

≢─ ╩ ∆╢≤ ─≤⅔╡≢№╢⁹ 

(1)  ◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╢ ╩♃כ♦ ⇔≡⁸ ─ ╛

╩ ∆╢ ≤⇔≡│ ⅜№╢⁹ 

  

 ┘ ⌐ ⇔≡⁸ 5 ≢ ╛

⌐ ∆╢ ╩ ≡ ⌐ ∆╢   

⸗♦ꜟ ─ ╛ ─ ⅛╠⁸ ─

╛ ╩ ∆╢   

 
⁸ ⁸ ⁸ ⁸

⁸ ─ ╩ ⇔≡ ╩

∆╢   

ה  ≡ ╛ ⁸ ה ╛

╩ ∆╢   

(2) ה  ⌐≈™≡│⁸ ∆═⅝ ⌐ ∆╢₈ ₉⅜

≢№╢⁹ 
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4 ◦Ⱶꜙ꜠כ♃ ─ ⌐ ∆╢  

◦Ⱶꜙ꜠כ♃ ─ ⌐≈™≡⁸ │ ─ ⌐≈™≡ ה ⇔√⁹ 

(1)  ●▬♪ꜝ▬fi─  

↓╣╕≢─ ⌐⅔↑╢◦Ⱶꜙ꜠כ◦ꜛfi ─ ⌐≈™≡

⇔⁸ ╛ ↔≤⌐⁸∕╣∙╣≥─╟℮⌂ ◦Ⱶꜙ꜠כ◦ꜛfi

⅜ ≢⅝╢⅛⁸╕√⁸ ∆═⅝⅛⌐≈™≡ ╘√●▬♪ꜝ▬fi╩ ⇔√⁹ 

(2)  ◦Ⱶꜙ꜠כ♃ ⱨ◊כⱴ♇♩─  

◦Ⱶꜙ꜠כ◦ꜛfi ⌐╟╢ ─ ⌐⅔™≡│⁸ ╩₈

ה ₉⌐╟∫≡ ∆╢⁹ ⁸ │⁸ ─ ⌐ ⅎ⁸

ה ╛ ╩ ≢ ⇔√◓ꜝⱨ╩ ⇔≡ ↕╣╢⅜⁸₈ ה

₉⌐№√∫≡⁸ ╩♃כ♦ ⌐ ≢⅝╢╟℮⌂ ⱨ◊כⱴ♇♩⌐

≈™≡ ⇔√⁹ 

(3) ה  ⌐⅔↑╢ ─  

₈ ה ₉╩ ℮⌐№√∫≡⁸ ⌐ ⅜№∫√⅛≥℮⅛⁸

⌐ ⅎ√⅛≥℮⅛⌐≈™≡ ∆╢√╘─ ⌐≈™≡ ⇔√⁹ 
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4.2 ●▬♪ꜝ▬fi─  

─ ⌐⅔™≡│⁸ ☻כⱣה ⅛╠─ ╩ ⌐⁸

─ ┘ ⌂ ⌐ ≤ ⅎ╠╣╢ ╩♃כ♦ה ה

⇔≡ ╩ ℮⁹ 

⌐ ⌂ │ ≢№╢↓≤⅜ ╘╠╣╢↓≤⅛╠⁸◦Ⱶꜙ꜠כ◦ꜛfi ⅜

↕╣≡™╢⁹ 

─ ≢ ™╠╣√ ╩ ⌐⁸ ╛ ↔≤⌐

≥─╟℮⌂ ◦Ⱶꜙ꜠כ◦ꜛfi ╩ ∆═⅝⅛⌐≈™≡ ⇔√⁹ 

4.2.1 ≤ ∆═⅝ ◦Ⱶꜙ꜠כ◦ꜛfi  

↓╣╕≢─ ─ ╩ ╕ⅎ⁸ ≤∆╢ ↔≤⌐ ∆═⅝

◦Ⱶꜙ꜠כ◦ꜛfi ╩ ⇔≡  4.2. 1⌐ ∆⁹ 

⌐ ⇔√ ⌐≈™≡⁸ ≤⇔√ ≤ ™╠╣√◦Ⱶꜙ꜠כ

◦ꜛfi ┘ ◦Ⱶꜙ꜠כ◦ꜛfi ─ ⅛╠ ∆╢≤⁸ │  4.2. 1

⌐ ∆ 1 8 ⌐ ∆╢↓≤⅜≢⅝⁸ ≢№╡ ∆═⅝≤ ⅎ╠╣╢◦Ⱶꜙ

fiꜛ◦כ꜠ │  4.2. 1⌐ ⇔√≤⅔╡≢№╢⁹ 

│⁸ ⌐ ─ ⁸ ─ ╩ ≤⇔≡ ─ ⅛

╠╖√ ─ ╩ ∆╢╙─≢№╢⅜⁸ ╛ ⁸ ⅛╠Ᵽכ☻╕

≢─ ╛ ⌐ ∆╢ ⁸ ─ ≤ ≤™∫√ ─

⌐ ∆╢ ⅛╠─ ⅜ ≤⌂╢⁹↓─╟℮⌂ ⌐│⁸ⱦ☺ꜙ▪ꜟ ◦

Ⱶꜙ꜠כ◦ꜛfi─ ⅜ ≤ ⅎ╠╣⁸ ◦Ⱶꜙ꜠כ◦ꜛfi╙ ╩ ⇔

≡ ⌂ ╩ ℮ ≢ ∆╢─⅜ ╕⇔™⁹╕√⁸ √⌐ ↑ ╣⅜ ↕╣

╢ ⌐⅔™≡│⁸ ⌂ ─ ⌐ ◦Ⱶꜙ꜠כ◦ꜛfi─

╙ ⅎ╠╣⁸ ⅜┤ↄ∕℮∆╢ ≢│⁸ ◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╢

≤─ ─ ⅛╠─ ╙ ⌐ ∂≡ ∆╢─⅜ ╕⇔™⁹ 

Ᵽכ☻ │⁸ ⌐⅔↑╢ ─ ╛ ⌐ ∆╢

─ ≢№╡⁸ ─ ─√╘⁸ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ◦ꜛfi

─ ⅜ ≤⌂╢⁹ ≢№╢ │⁸ ה ─ ╩ ∆╢√╘⁸

⌐ ∂≡ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ∆╢─⅜ ╕⇔™⁹ 

 

 



 

-
4

0- 

 4.2. 1 ≤ ∆═⅝ ◦Ⱶꜙ꜠כ◦ꜛfi  

 

 

 

∟  

( )  
 

   
  

  
 

 

(1)  

ה  
 ỏ ủ ỏ Ừ  

ה ⁸ ─ ⌐ ╓∆   

ה ⅛╠Ᵽכ☻╕≢─ ≤   

ה ⌂ ─ ≤   

(2)   ỏ   ủ  
ה ─   

─▬Ⱪה ⁸ ─   

(3)     Ừ ủ  ה ⁸ ⁸♃◓ ─   

(4)Ᵽכ☻    ủ ỏ Ừ 
ủ 

Ừ  

ה   

♩כⱲ◓♃ה   

ה ה ─   

(5)  Ừ ủ   ỏ  

ה ⅝ ™ ─   

ה ה ─   

ה ─ Ɽ♃כfi  

(6)  ỏ Ừ   ỏ  
ה ה ─   

▬Ⱪה ⌐╟╢   

(7) ה   ỏ ủ Ừ ỏ Ừ 

ה ─ ─   

ה ─   

ה ─   

(8) ─   ỏ   ỏ  

ה ─ ⁸ ⁸   

ה ─   

ה ─   ה

Ừủ ∆╢ ⅜ ™ Ừ│ ⌂   ỏ ⌐ ∂≡ ∆╢    ─

⅜ ™  
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4.2.2 ⌂ ⱨ꜡כ  

(1) ה   

─ ╛ ⌐╟╡⁸ ה ─ ⌐ ⅜ ∂╢

│⁸ ≤⌂╢ ─ ⅛╠⁸ ─ ⁸ ─ ⅝

↕⁸ ∆═⅝ ⌐≈™≡ ∆╢ ⅜№╢⁹ 

╛ ─ ⅝↕⅜ ≤⌂╢↓≤⅛╠⁸ ≤⇔≡₈ ◦Ⱶꜙ꜠כ◦ꜛfi

₉╩ ⇔⁸ ⌐⅔↑╢ ⁸ ─ ╛ ⅝↕⁸ ╟╡⁸

ה ─ ╩ ∆╢⁹╕√⁸ ⌐ ╓∆ ⅜ ⅝

™≤ ↕╣╢ ─ │⁸ ─ ⅛╠ ∆╢√╘⁸₈ ◦

Ⱶꜙ꜠כ◦ꜛfi ₉⌐╟╢ ╩ ⌐ ∂≡ ∆╢⁹ 

 

·

·

·

·

·

·

 

 4.2. 1 ⌂ ⱨ꜡כ ה  
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(2)   

─ ה ⁸ ─№╡ ─♩▬ꜝ◓fi▫♦כꜞ╛ ⁸fl□כ

♅ꜗꜟⱩ▬─ ⌐≈™≡│⁸₈ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ◦ꜛfi₉⌐╟∫≡

⅛╠╟╡ ⌂ ⌐≈™≡ ∆╢⁹ 

╕√⁸Ⱪ▬─ ⌐╟╢ ─ ⌐≈™≡│⁸₈ ◦Ⱶꜙ꜠כ

◦ꜛfi ₉⌐╟╢ ╩ ⌐ ∂≡ ∆╢⁹ 

 

·

·

·

· ─

·

·

·

 

 4.2. 2 ⌂ ⱨ꜡כ  
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(3)   

┤ ☻כⱣה ⌐≈™≡⁸ √⌐ ╩ ↑ ╣╢ ╩∆╢ ⌂≥⁸ ה

─ ⁸ ─ ⁸ ─ ╩ ⇔√

⌂ ╩ ╘≡⅔ↄ√╘⁸₈ ◦Ⱶꜙ꜠כ◦ꜛfi₉≢ ה

─ ╛♃◓Ⱳכ♩ ⌐≈™≡ ∆╢⁹ 

╕√⁸ ─⌂™ √⌂ ╛ ⌂≥│⁸ ⌐ ∂≡ ⅛╠ ╩

℮√╘⁸₈ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ◦ꜛfi₉ ╩ ∆╢⁹ 

 

 

¶

¶

¶

¶

¶

¶

¶

¶

¶

 

 4.2. 3 ⌂ ⱨ꜡כ  
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(4)  Ᵽכ☻  

─ ╣ ≢│⁸ ╛♃◓Ⱳכ♩

ה ⌐≈™≡ ∆╢√╘⁸₈ ◦Ⱶꜙ꜠כ◦ꜛfi ₉⌐ ≠⅝ ╩

℮⁹ ⌐ ∂≡₈ ◦Ⱶꜙ꜠כ◦ꜛfi₉⌐╟╡ ⌂ ─

╩ ℮⁹╕√⁸₈ ◦Ⱶꜙ꜠כ◦ꜛfi₉⌐╟∫≡ ⌐ ≤⌂╢ ╩

╡ ╪∞℮ⅎ≢₈ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ◦ꜛfi₉⌐╟∫≡ ≢ ⌂

╩ ℮⁹ 

⁸ ה ─ ⌐≈™≡╙⁸ ─ │⁸ ⌐╟╢

─ ⅜ ─ ⌐ ∆╢─≢₈ ◦Ⱶꜙ꜠כ◦ꜛfi₉⌐

╟∫≡ ⌂ ה ─ ╩ ∆╢⁹ 

¶

¶

¶

¶

¶

¶

¶

¶

¶

¶ ♃◓

¶

¶

 

 4.2. 4 ⌂ ⱨ꜡כ Ᵽכ☻  
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(5)   

⅜ ╦╣≡™╢ ⌐⅔™≡⁸ ─ ╛ ─ ⌂≥─

─ ╛ ⌐╟╢ ─ ─ ⌐ ⅜ ∂⁸ ─

⁸ ─ ⅝↕ ╛ ⌐ ⅜ ╘╠╣╢ ⌐№∫

≡│⁸₈ ∟ ◦Ⱶꜙ꜠כ◦ꜛfi₉⌐╟╢ ─ ⌂ ╣┼─ ╩ ℮

≤≤╙⌐⁸₈ ◦Ⱶꜙ꜠כ◦ꜛfi₉⌐╟╢ ≢─ ─ ⅝ ™╛

╡ ≢─ ─ ™ ⌐≈™≡⁸ ⅛╠╖√

╩ ℮⁹╕√⁸ ⌐ ∂≡₈ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ◦ꜛfi₉╩ ⇔⁸ ≢

─ ─ ⅝ ™ ─ ─ ╩ ™⁸ ╕⇔™ ─№╡ ╛

⌐≈™≡ ∆╢⁹ 

 

¶

¶

¶

¶

¶

¶

¶

¶

¶

¶

¶

 

 4.2. 5 ⌂ ⱨ꜡כ  
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(6)   

⅜┤ↄ∕℮∆╢ ⌐⅔™≡⁸ √⌂ ─ ╛ ⌐╟∫≡ ╩

∆╢ │⁸ ≤⌂╢ ─ ─ ╩ ⌐₈ ◦Ⱶꜙ꜠כ

◦ꜛfi₉╩ ⇔⁸ ─ ™ ╩ ⇔⁸ ─ ╩ ∆╢⁹ 

╕√⁸ ⌐ ∂≡₈ ∟ ◦Ⱶꜙ꜠כ◦ꜛfi₉⌐╟╢ ─ ─ ⁸

₈ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ◦ꜛfi₉⌐╟╢ ≢─ ─ ⌐≈™≡

∆╢⁹ 

 

¶

¶

¶

¶

¶

¶
¶

¶

 

 4.2. 6 ⌂ ⱨ꜡כ  
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(7) ה   

ה ─ ≤⇔≡⁸ ─ ≤Ᵽ⁸₈│≡™≈⌐☻כ ◦

Ⱶꜙ꜠כ◦ꜛfi₉⌐╟╢ ─ ╛₈ ◦Ⱶꜙ꜠כ◦ꜛfi₉⌐╟

╢ ─ ╩ ℮⁹ ⌐ ∂≡₈ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ◦ꜛfi₉⌐╟

╡ ╩ ↕∑√ ╩ ™⁸ ⌐ ⌐ ↄ─ ⅜ ∆╢╟℮⌂ ⌐

№∫≡│⁸ ⌐ ∂≡₈ ◦Ⱶꜙ꜠כ◦ꜛfi₉╩ ⇔⁸ ∆╢ ⌐

≈™≡ ∆╢⁹ 

╕√⁸ ⌐⅔™≡⁸ ⇔≡ ⌐ ∆╢⅛⁸Ᵽכ☻⌐∕─╕╕

∆╢⅛─ ╩ ╢√╘⁸ ╩ ⇔√₈ ◦Ⱶꜙ꜠כ◦ꜛfi₉╩

⇔≡ ╩ ∆╢⁹ 

 

¶

¶

¶

¶

¶

¶

¶

¶

¶

¶

¶

¶

 

 4.2. 7 ⌂ ⱨ꜡כ ה  
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(8)  ─  

⅜┤ↄ∕℮∆╢ ⌐⅔™≡⁸ ה ╛┤

╘ ≡ ⁸№╢™│⁸ ⅜ ╦╣╢ ⁸ ─ ⌐ ╓∆

╩ ∆╢√╘⁸ ┘ ╩ ™⁸ ⌐ ∂≡₈ ◦

Ⱶꜙ꜠כ◦ꜛfi₉╩ ∆╢⁹ 

╕√⁸ ⌐ ⌂ ≤ ─ ─ ⌐≈™≡ ≢ ⇔⁸

⌐ ∂≡₈ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ◦ꜛfi₉╩ ⇔≡ ─ ╛

∆═⅝ ⌐≈™≡ ∆╢⁹ 

 

¶

¶

¶

¶

¶

¶

¶

¶

¶

¶

¶

¶

¶

 

 4.2. 8 ⌂ ⱨ꜡כ ─  
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4.2.3 ●▬♪ꜝ▬fi─ ╕≤╘ 

⅔⅔╟∕ 10 ⌐ ╦╣√ ╩꜠ⱦꜙ⁸⇔כ ה

╩ ∆╢≤≤╙⌐⁸∕╣∙╣⌐⅔™≡≥─╟℮⌂ ◦Ⱶꜙ꜠כ◦ꜛfi

⅜ ↕╣≡™╢⅛⌐≈™≡ ⇔√⁹ 

≢│⁸ ─ ╛ ⌐ ℮ ה

⌐≈™≡⁸ ─ ⅛╠ ╩ ⇔√╙─╛ ≢ ↑ ╣

─ ⌐ ™⁸ ─ ≢ ⅜ ↕╣╢⅛╩ ⇔√╙─≢

ↄ₈ ◦Ⱶꜙ꜠כ◦ꜛfi ₉⅜ ™╠╣≡⅔╡⁸ ─ ≢│

─ ╛ ≢─ ─ ⅜ ╦╣≡™╢↓≤⅜╦⅛∫√⁹ 

↓─ ╩ ╕ⅎ⁸ ה ╩ 8 ≈─Ɽ♃כfi⌐ ⇔⁸∕╣∙╣⅜

⌐≥─◦Ⱶꜙ꜠כ◦ꜛfi ╩ ∆╢↓≤⅜ ≢№╢─⅛⁸╕√⁸∕╣∙╣─

⌐≈™≡⁸∕╣╠◦Ⱶꜙ꜠כ◦ꜛfi ╩≥─╟℮⌂ ⌐╟∫≡ ∆═⅝⅛╩

⌂ⱨ꜡כ ╩ ╘╢↓≤⌐╟∫≡ ●▬♪ꜝ▬fi─ ≤⇔≡ ⇔√⁹ 

↓↓⌐ ⇔√ ⌂ ⱨ꜡⁸│כ◦Ⱶꜙ꜠כ◦ꜛfi ╩ ∆╢ ⌐≈™≡

⇔≡⅔╡⁸ ─ ⌐⅔™≡│ ⌂ ╩ ∆╢ ⅜№╢⁹ 
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4.3 ◦Ⱶꜙ꜠כ♃ ⱨ◊כⱴ♇♩─  

ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ♃ ≢│⁸ ⌐ ─ ╩ ⇔⁸

─╙≤ ∆╢─⅜ ≢№╢⁹ ─ №╢™│ ⌐

⇔≡™⌂™ ⅜ ╩ ⇔⁸ ─ ╛ ─ ╩╟╡ ⇔╛∆ↄ

∆╢√╘─ ⌐≈™≡ ≢№╢ ⌐ⱥ▪ꜞfi◓╩ ∫≡ ⇔√⁹ 

4.3.1 ≢ ⌂  

(1)  ⌂  

◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╢ ⌐≈™≡│⁸ ⁸ ─ ה

┘ ╩ ∆╙─≤⇔≡⁸  4.3. 1⌐ ∆≤⅔╡ ┘ ╩ ∆

╩ ⇔≡ ╩ ⇔≡™╢⁹ 

─ │⁸₈ ₉≤₈ ₉⌐ ∆╢ ⌐ ∆╢↓≤⅜≢

⅝╢⁹ ╩ ∆╢√╘⌐ ™╠╣╢ ⌂ │⁸Γ◄fi☺fi♥꜠◓ꜝⱨ ה

ⱪ꜡Ɑꜝ Δ№╢™│ ⌐│Γ ♃◓Ⱳכ♩─ ⁸ ⁸

Δ≢№╡⁸ ╩ ∆╢√╘⌐ ™╠╣╢ ⌂ │⁸ ─ ≢

⇔≡™╢≤⅝│⁸Γ Δ№╢™│Γⱳ♇♪ ─ Δ≢№╡⁸ ≢ ⇔≡™

╢≤⅝│ Γ☻ꜝ☻♃כ─ Δ ┘Γ ♃◓Ⱳכ♩─ Δ⅜₈ ₉≤⇔≡

↕╣╢⁹ 

◄fi☺fi♥꜠◓ꜝⱨ⌐╟╢ ╛ ♃◓Ⱳכ♩─ ⌐╟╢ ─

┘ ╩ ⅜ ↑√ ⁸Γ Δ⅜ ≤⇔≡ ↕╣╢⁹

╛ ─♩כⱲ◓♃⁸כ♃☻ꜝ☻─ ⌐╟╢ ─ ┘

╩ ⅜ ↑√ ⁸Γ Δ╛Γ Δ─ №╢™│Γ ♪ꜞⱨ

♩▪fi◓ꜟ Δ≤™∫√ ⅜╙√╠↕╣⁸ │Γ ─

Δ─ ⅜ ↕╣╢⁹ 

 4.3. 1 ─  

 ─ ה ╩ 1 3 ↔≤ ⌐ ∆╢⁹ 

 

⌐ ∆╢ ה ừ ┘ ủ ─ ╩

≢ ⇔√◓ꜝⱨ╩ ∆╢⁹ 

ₒ ⌐ ∆╢ ₓ 

ừ ◄fi☺fi♥꜠◓ꜝⱨⱳ☺◦ꜛfi╙⇔ↄ│ⱪ꜡Ɑꜝ [rpm] 

ừ ╙⇔ↄ│ⱳ♇♪ ─ [deg]  

ừ ☻ꜝ☻♃כ─  

ừ ♃◓Ⱳכ♩─ ⁸ ⁸  

ₒ ⌐ ∆╢ ₓ 

ủ [kns]  

ủ ─ [cm/sec]  

ủ [deg]  

ủ [deg/min]  

ủ ♪ꜞⱨ♩▪fi◓ꜟ [deg]  
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Current:slack.cur

N

0 1000m

9.0 m/sec

25 min
 7.6 kts <063>

30 min
 5.4 kts <052>

35 min
 4.3 kts <070>

40 min
 0.3 kts <063>

45 min
 1.1 kts <063>

50 min
 0.4 kts <058>

55 min
 -0.1 kts <064>

 

 4.3. 1 ─  

 

 
Position
Direction

7

Stop

D.Slow

Slow

Half

Full

0 5 10 15 20 25 30 35 40 45 50 55
Time[min]

TugNo.1
[6.7%]

Position
Direction

PUSH PULL

  Partial power use
Stop

D.Slow

Slow

Half

Full

0 5 10
Time[min]

Tug Number
[Total power use]

Position & Direction

LEGEND:

12 1
2

3

4
5

6
7

8

9

10
11

 

 4.3. 2 ─ ♃◓Ⱳכ♩  
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SHIP:NO_NAME[Loa=201.0m, B=27.1m]

0 5 10 15 20 25 30 35 40 45 50 55
Time[min]

-2.0

0.0

2.0

4.0
6.0

8.0

10.0

12.0
14.0

OG
[kts]

0 5 10 15 20 25 30 35 40 45 50 55
Time[min]

-50.0
-40.0
-30.0
-20.0
-10.0

0.0
10.0
20.0
30.0
40.0
50.0

Lat.Speed
[cm/sec]

0 5 10 15 20 25 30 35 40 45 50 55
Time[min]

-50.0
-40.0
-30.0
-20.0
-10.0

0.0
10.0
20.0
30.0
40.0
50.0

Turn.Rate
[deg/min]

0 5 10 15 20 25 30 35 40 45 50 55
Time[min]

-50.0
-40.0
-30.0
-20.0
-10.0

0.0
10.0
20.0
30.0
40.0
50.0

Drift
[deg]

0 5 10 15 20 25 30 35 40 45 50 55
Time[min]

-40.0

-30.0

-20.0

-10.0
0.0

10.0

20.0

30.0
40.0

Rudder(S)
[deg]

0 5 10 15 20 25 30 35 40 45 50 55
Time[min]

FULL.A

HALF.A

SLOW.A

D.SLOW.A

STOP

D.SLOW

SLOW

HALF

FULL

NAV.FULL

ENG.TEL.

0 5 10 15 20 25 30 35 40 45 50 55
Time[min]

P.FULL

HALF

SLOW

SLOW

HALF

S.FULL

STOP

B.Thruster
[30.9%]

 

 4.3. 3 ─  



 - 53-  

(2)  ≤⌂╢ ↔≤≤ ─  

≢ ╦╣╢ ─ ה │⁸ ╛ ↔≤⌐ ∆╢≤⁸

(1) ⁸(2) ⁸(3) ♅כ꜡ⱪ▪ה ⁸(4) ⁸(5) ⁸(6)

─ ⌐ ↑╢↓≤⅜≢⅝╢⁹ 

 4.3. 2│⁸ ≢∕─ ╩ ה ∆╢ ⌐ ⌂ ≤⇔≡

→╠╣╢₈ ₉≤₈ ₉╩ ∆ ╩ ⇔√╙─≢№╢⁹ 

Γ Δ ┘Γ Δ─ ≢│⁸ ─ ╩ ∆╢≤™℮ ─√╘⁸

⅜╟╡ ⌂ ↑≤⌂╡⁸ ⌐╟╢ ⅜ ⌐ ⌂ ≤⌂╢⁹  

╕√⁸∕─ ≤⇔≡ ╣╢ ╛∕─ ≢№╢ ⁸

⌐╟╢♪ꜞⱨ♩▪fi◓ꜟ⅜ ⌂ ≤⌂╢⁹ 

⌂⅔⁸Γ Δ─ ≢│⁸ ─ ╛ ⅝↕╛ ⌐╟∫≡│♃◓Ⱳכ♩╙

ה ─ ≤⌂╡ ╢⁹ 

Γ ─Δ♅כ꜡ⱪ▪ה ≢│⁸ ─ ╩ ⇔≈≈ Ᵽכ☻≢

╩ ∆╢≤™℮ ≤⌂╢√╘⁸ ⁸ ─ ⁸♃◓Ⱳכ♩ כ♃☻ꜝ☻┘

⅜ ≢ ⌂ ≤⌂╡⁸↓╣╠ ה ─ ┘ ─ ╩

↑√ ⁸ ─ ≤⇔≡ ⁸♪ꜞⱨ♩▪fi◓ꜟ⁸ ─ ⅜

⌂ ≤⌂╢⁹ 

Γ Δ ┘Γ Δ─ │⁸ ╩ ⌐ ⇔≡ ∆╢─⅜

≢№╢√╘⁸♃◓Ⱳכ♩ כ♃☻ꜝ☻╛ ⅜ ⌂ ─ ≤⌂╡⁸

≤⇔≡│ ─ ⅜ ⌂ ≤⌂╢⁹ 

Γ Δ─ │⁸ ╩∕─ ≢ 180° ↕∑╢─⅜ ≢№╡⁸Γ

Δ≤Γ Δ≤ ⁸♃◓Ⱳכ♩ כ♃☻ꜝ☻╛ ⅜ ⌂ ─

≢№╡⁸ ┘ ⌐╟╢ ─ ╩ ╢√╘⁸ ─ ≤

─ ⅜ ─ ⌂ ≤⌂╢⁹ 

╕√⁸ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ♃ ─ ≤⌂╢ ⅛╠⁸ⱦ☺ꜙ▪ꜟ

◦Ⱶꜙ꜠כ♃ ─ ─№╡ ⌐≈™≡ ╩ ⇔√ ⁸ │⁸

─ ⌐ ⇔≡ ╩ ╡╕≤╘╢↓≤⅜ ≤ ⅎ╠╣╢⁹ 

(1)  ◦Ⱶꜙ꜠כ◦ꜛfi ⌐≈™≡│⁸ ≤◓ꜝⱨ⌐╟╢ ─ ─╖≢│

─ ⅜ ⅛╠∏⁸⌂−∕─╟℮⌂ ⌐⌂∫√─⅛⌐≈™≡ │

⇔⌐ↄ™⁹ ─☻כ◔ ⌐ ⌐ ⱪꜝfi╩ ⇔≡╙╠™⁸

─ ⱪꜝfi ╡─ ⅜ ⅎ√─⅛≥℮⅛╛⁸ ⌐ ⌐ ─ ה

╩◖ⱷfi♩ה ⇔≡╙╠™⌂⅜╠ ╩ ╘≡ ⌐ ∆╢↓≤⌂≥⅜ ≤

ⅎ╠╣╢⁹ 

(3)  │⁸ ≤ ⌐ ≢⅝⁸ │ ⁸♃◓Ⱳכ♃☻ꜝ☻╛♩כ⅜∕─

≢№╡⁸ │ ⅜♩כⱲ◓♃ה ≤⌂╢⁹↕╠⌐⁸∕╣∙╣│ ≤⇔≡⁸

│ ⁸ ≤™∫√ ⌐⁸ │ ≤™℮ ⌐ ↕╣╢↓≤⅛╠⁸

≤ ─ ⅜╦⅛╢╟℮⌂ ≤∆╢═⅝≢№╢⁹ 
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 4.3. 2 ≤⌂╢ ≤ ─  

 

 
  

(1)  

1.  [deg]  
2.  ◄fi☺fi♥꜠◓ꜝⱨⱳ☺◦ꜛfi  

1.  [deg/min] [deg]  
2.  ♪ꜞⱨ♩▪fi◓ꜟ[deg]   
3.  [ kns]  

(2)  

1.  [deg]  
2.  ◄fi☺fi♥꜠◓ꜝⱨⱳ☺◦ꜛfi 
3.  ♃◓Ⱳכ♩ ⁸ ⁸

 

1.  [deg/min] [deg]  
2.  ♪ꜞⱨ♩▪fi◓ꜟ[deg]   
3.  [ kns]  

(3)  ה

 

1.  ◄fi☺fi♥꜠◓ꜝⱨⱳ☺◦ꜛfi  
2.  [deg]  
3.  ♃◓Ⱳכ♩ ⁸ ⁸

  
4. כ♃☻ꜝ☻   

1.  [ kns]  
2.  ♪ꜞⱨ♩▪fi◓ꜟ[deg]  
3.  [deg/min]  [deg]  

(4)  

1.  ♃◓Ⱳכ♩ ⁸ ⁸

  
2. כ♃☻ꜝ☻    
3.  ◄fi☺fi♥꜠◓ꜝⱨⱳ☺◦ꜛfi  

1.  ─ [m/sec]  

2.  [deg/min] [deg]  

3.  [kns]  

(5)  

1.  ♃◓Ⱳכ♩ ⁸ ⁸

  
2. כ♃☻ꜝ☻    
3.  ◄fi☺fi♥꜠◓ꜝⱨⱳ☺◦ꜛfi  

1.  ─ [m/sec]  

2.  [deg/min] [deg]  

3.  [kns]  

(6)  

1.  ♃◓Ⱳכ♩ ⁸ ⁸

  

2. כ♃☻ꜝ☻    

3.  ◄fi☺fi♥꜠◓ꜝⱨⱳ☺◦ꜛfi  

1.  [deg/min] [deg]  

2.  [kns]  

3.  ─ [m/sec]  
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4.3.2 ─  

╩ ╕ⅎ⁸ ≢ ⌂ ≤ ─ ╩ ⇔√ ╩ ⌐

∆⁹ 

⌂⅔⁸↓↓⌐ ∆ │⁸ 294m⁸ 32m─◖fi♥♫ ╩⸗♦ꜟ⌐⁸ 0 15m/sec

─ ≢ ↔≤⌐ ⇔√◦Ⱶꜙ꜠כ◦ꜛfi ≢№╢⁹ 

(1)   

  1.1 . 1   1.1. 8│⁸ 0⁸5⁸10⁸15m/sec⁸ │™∏╣╙

⌐ ─ ⅝™ ╘ West─ ≢ ╩ 330 ≢

⇔√ ╩ ⁸│≢☻כ◔─╠╣↓⁹╢№≢─╙√⇔ │Half 10ⱡ♇

♩ ≤⇔⁸ ╩ ⇔≡ 330 ╩ ∆╢╟℮ כ♃☻ꜝ☻⁹√⇔ ┘

♃◓Ⱳכ♩│ ⇔≡™⌂™⁹ 

≢│⁸ ⌐╟╢ ⅜ ≤⌂╢√╘⁸ ⌐╟╢ ≤∕─ ≤

⇔≡ ↕╣╢ ⁸ ⁸ ─ ⁸♪ꜞⱨ♩▪fi◓ꜟ─ 4≈─

╩⁸∕╣∙╣ ≤ ─ ⅜╦⅛╢╟℮⌐ ⇔≡ ⇔√⁹ ◄fi

☺fi♥꜠◓ꜝⱨⱳ☺◦ꜛfi │ ≢№╢⅜⁸ ─ ≤ ∆╢ ≤⇔≡

≤ ⇔≡ ⇔√⁹ 

⅜ ↄ⌂╢⌐⇔√⅜∫≡⁸ ┼─ ⁸ ─√╘─ ⁸

─ ┘♪ꜞⱨ♩▪fi◓ꜟ⅜ ⅝ↄ⌂∫√⁹ 

 

(2)   

  1.2 . 1   1.2. 8│⁸ 0⁸5⁸10⁸15m/sec⁸ │™∏╣╙

⌐ ─ ⅝™ West─ ≢ 330 ⅛╠Ᵽכ☻⌐ ↑

≡ 005 ╕≢ ⇔√ ╩ ⁸│≢☻כ◔─╠╣↓⁹╢№≢─╙√⇔ ─

╩ 5[deg/min] ⌐ ∆╢√╘ ╩ ∆╢╟℮ ⇔√⁹ 

│ ⌐╟∫≡│♃◓Ⱳכ♩╙ ↕╣╢⅜⁸↓─ ≢│♃◓Ⱳכ♩│

∑∏ ─╖⌐╟╢ ╩ ⇔√⁹╕√⁸ ╙ Dead Slow Ahead 7

ⱡ♇♩ ≤⇔≡™╢⁹ 

≢│⁸ ╩ ™√ ⅜ ≢№╢√╘⁸ ≤ ⁸ ⌐╟╢

≤∕─ ≤⇔≡ ↕╣╢ ⁸ ⁸ ─ ⁸♪ꜞⱨ♩▪fi◓

ꜟ─ 4≈─ ╩⁸∕╣∙╣ ≤ ─ ⅜╦⅛╢╟℮⌐ ⇔⁸

◄fi☺fi♥꜠◓ꜝⱨⱳ☺◦ꜛfi ≤∕─ ⌐ ∆╢ ≤╩ ⇔≡ ⇔

√⁹ 

╩ ≢ ∆╢≤⁸ ⅜ ⅝ↄ⌂╢⌐⇔√⅜∫≡⁸ ┼─ ⅜

⅝ↄ⌂╢↓≤⅜╦⅛╡⁸ 15m/sec≢│ ⅜Ᵽכ☻ ⌐ ⅛∏⁸ ⅛╠ ─╖

≢│ ⅜ ≤⌂∫√⁹ 

⅜ ↄ⌂╢⌐⇔√⅜∫≡⁸ ─ ⅜ ⅝ↄ⌂∫√⁹ 
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(3) ♅כ꜡ⱪ▪ה   

  1.3. 1   1.3. 8│⁸ 0⁸5⁸10⁸15m/sec⁸ │™∏╣╙

⌐ ─ ⅝™ South ─ ≢ 005 ╩ ∆╢╟℮⌐Ᵽכ

☻ ⌐ ↑≡ ⇔⌂⅜╠ ⇔√ ╩ ⁸│≢☻כ◔─╠╣↓⁹╢№≢─╙√⇔

╩≢⅝╢ ╡ 005 ⌐ ∆╢╟℮⁸ כ♃☻ꜝ☻ ≢ ∆╢╟℮⌐⇔√⁹ 

♃◓Ⱳכ♩│ 3600 ╩ ⌐ ∏≈ ⇔⁸ │ ╩ ⌐ ⅛∑≡

⇔⁸ │ ╩ ⌐ ⅛∑≡ ∆╢≤≤╙⌐ ⅛╠│ ⌐ ↕∑

≡ ╩ ⇔√⁹↓↓≢│⁸ ─כ♃☻ꜝ☻⌐ ⌐╟∫≡ ╩ ∫√─≢♃

◓Ⱳכ♩─ │ ⇔≡™⌂™⁹╕√⁸ ╙ ⇔≡ ╩ ╖√⅜⁸ ⅜

™─≢ │ ⇔≡™⌂™⁹ 

⇔√⅜∫≡⁸↓↓≢ ∫√ ♅כ꜡ⱪ▪ה ≢│⁸ ⌐╟╢ ─

≤ ╩ ╢╟⌐כ♃☻ꜝ☻─╘√╢∆ ⅜ ─כ♃☻ꜝ☻⁸╡⌂≥ ≤∕─

≤⇔≡ ↕╣╢ ⁸ ⁸ ─ ⁸♪ꜞⱨ♩▪fi◓ꜟ─ 4

≈─ ╩ ⇔⁸ ◄fi☺fi♥꜠◓ꜝⱨⱳ☺◦ꜛfi ≤∕─ ⌐ ∆╢

≤╩ ⇔√⁹ 

╩╖╢≤⁸™∏╣─ ≢╙╒╓Ᵽכ☻╕≢ ⇔≡ ⅜ ⅎ≡™╢

⅜⁸ ⅜ ⅝ↄ⌂╢⌐⇔√⅜∫≡ ─ ⅜ ⅝ↄ⌂╡⁸╕√⁸

─ ⌐╟∫≡ ╩ ⌐ ╢ ⅜ ↄ⁹↓─√╘⁸☻♃fiכ♃☻ꜝ☻ה

⌐╟╢ ╙ ⅝ↄ⌂╡⁸╕√⁸ ⅛╠ ⅜ ↄ√╘ ⅜ ↄ⌂╢≤ ⇔

⌐ↄↄ ─ ⁸ ╙ ⅝ↄ⌂∫≡™╢⁹ 

⅜ ↄ⌂╢⌐⇔√⅜∫≡⁸☻ꜝ☻♃כ─ ≤ ─ ה ⅜ ⅝

ↄ⌂∫√⁹ 

 

(4)   

  1.4 . 1   1.4. 8│⁸ 0⁸5⁸10⁸15m/sec⁸ │™∏╣╙

⌐ ─ ⅝™ West─ ≢ ╩Ᵽכ☻⌐ ⌐ ⇔≈≈⁸

⅛╠ 150m ╣√≤↓╤⅛╠ ─♃◓Ⱳכ♩ 3600 ╩⁸ Half ╩ ⌐

╩כ♃☻ꜝ☻⁸≈⅛⁸⇔ ⌐ ⇔≡ ⌂ 10mc/sec ≢

∆╢╟℮ ⇔√ ╩ ⇔√╙─≢№╢⁹⌂⅔⁸♃◓Ⱳכ♩│ ⌐ ⇔ ⅝∆╢

≢ ⇔√⁹ 

≢│⁸ ─ ╩ ∆╢√╘─♃◓Ⱳכ♩ ─כ♃☻ꜝ☻┘

⅜ ≤⌂╡⁸ ─ ⌐╟∫≡ ⅜ ⌐ ∆╢ │ ╩

⌐ Dead Slow≢ ⇔≡ ╩ ⇔√⁹∕─√╘⁸♃◓Ⱳכ♃☻ꜝ☻≥♩כ─

╩ ≤⇔⁸∕─ ╣╢ ≤⇔≡ ╩ ⇔⁸ ≤

─∕╣∙╣≢ ⇔√⁹╕√⁸ ◄fi☺fi♥꜠◓ꜝⱨⱳ☺◦ꜛfi ≤∕─ ─

╣╢ ≤╩ ⇔√⁹ 

╩╖╢≤™∏╣─ ≢╙╒╓ ⌐ ⇔≡ ⅜ ⌐ ≢⅝⁸
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™∏╣╙ 10cm/sec ─ ⌂ ≢ ≢⅝≡™╢↓≤⅜╦⅛╢⅜⁸ ⅜ ⅝ↄ

⌂╢⌐ ∫≡⁸♃◓Ⱳכ♩─ ⅜ ⅝ↄ⌂╡⁸╕√⁸ 15m/sec≢│♃◓╩ Full

≢ ─כ♃☻ꜝ☻⁸≈⅛⁸⇔ ⅜ ≤⌂∫√⁹ 

╘ ⅛╠ ↄ ─√╘⁸ ⅜ ⅝ↄ⌂╢≤ ⅜ ⌐ ⇔⁸ ╩

⌐ ∆╢↓≤⌐╟∫≡ ╩ ⇔√⁹ 

⅜ ↄ⌂╢⌐⇔√⅜∫≡⁸♃◓Ⱳכ♩ ─כ♃☻ꜝ☻┘ ≤ ─

ה ⅜ ⅝ↄ⌂∫√⁹ 

 

(5)   

  1.5 . 1   1.5. 8│⁸ 0⁸5⁸10⁸15m/sec⁸ │™∏╣╙

⌐ ─ ⅝™ West─ ≢ ╩Ᵽכ☻⌐ ⌐ ⇔≈≈⁸

⅛╠ 150m ∆╟℮⌐ ─♃◓Ⱳכ♩ 3600 ╩⁸ Half ╩ ⌐ ⇔⁸

╩כ♃☻ꜝ☻ ⌐ ⇔≡ ⇔√ ╩ ⇔√╙─≢№╢⁹⌂⅔⁸↓↓≢│♃◓Ⱳכ

♩│ ─╖⌐ ∆╢╙─≤⇔√⁹╕√⁸ ─ ≢│ ⌐ ─ ⅜

⇔≡™╢ ⌂≥│ ╙ ⇔⌂⅜╠─ │≢☻כ◔─↓⁸⅜╢⌂⌐

│ ⇔≡™⌂™⁹ 

≢│⁸ ─ ╩ ∆╢√╘─♃◓Ⱳכ♩ ─כ♃☻ꜝ☻┘

╛ ≤⌂╢⁹∕─√╘⁸ ≤ ⁸♃◓Ⱳכ♃☻ꜝ☻≥♩כ─ ╩ ≤

⇔⁸∕─ ╣╢ ≤⇔≡ ╩ ⇔⁸ ≤ ─∕╣∙╣≢ ⇔√⁹ 

╩╖╢≤™∏╣─ ≢╙╒╓ ⌐ ⇔≡ ⅜ ⌐ ≢⅝⁸

™∏╣╙ 10cm/sec ─ ⌂ ≢ ≢⅝≡™╢↓≤⅜╦⅛╢⅜⁸ ⅜ ⅝ↄ

⌂╢⌐ ∫≡ ⌐ ╩ ⇔⁸∕─√╘⁸♃◓Ⱳכ♩─ │╒╓ ∂≢╙ ∆╢

⅜ ↄ⌂∫√⁹ 15m/sec≢│☻ꜝ☻♃כ─ ⅜⌂™≤ ≢⅝⌂™ ≢

№∫√⁹ 

⅜ ↄ⌂╢⌐⇔√⅜∫≡⁸♃◓Ⱳכ♩╩ ┘ ⌐ ∆╢ ⅜ ⅝ↄ⌂∫

√⁹ 

 

(6)   

  1.6 . 1   1.6. 8│⁸ 0⁸5⁸10⁸15m/sec⁸ │

⌐ ─ ⅝™ ∆╢ ≤ ─West─ ≢⁸ ⇔√ 2L─ ⅛╠

⇔⌂™╟℮ ─♃◓Ⱳכ♩ 3600 ╩ Half ≢ ⇔⁸

⌐ ⅜ ⇔√ │ ╩ Dead Slow⌐ ⇔≡↓╣⌐ ∆╢╟℮ ╩

⇔√ כ♃☻ꜝ☻ה►⁸Ᵽ│≢☻כ◔─╠╣↓⁸⅔⌂⁹╢№≢ ┘☻♃fiה☻ꜝ☻

│כ♃ ∑∏⁸♃◓Ⱳכ♩│™∏╣╙ ╩ ⇔ ⅝∆╢↓≤╩ ≤⇔√

⅜⁸ ⅛╠ ⇔∕℮⌐⌂∫√ 15m/sec─◔כ☻≢│ ╩╛╛ ⌐

ↄ ≢ ⇔≡™╢⁹ 

≢│⁸ ╩∙╣∙╣ ⌐♃◓Ⱳכ♩ ╩ ⇔≡ ╩



 - 58-  

∆╢√╘⁸↓↓≢│⁸♃◓Ⱳכ♩─ ╩ ≤⇔⁸∕─ ╣╢ ≤⇔

≡ ╩ ⇔⁸ ≤ ─∕╣∙╣≢ ⇔√⁹╕√⁸ ─♃◓Ⱳכ♩─

≤⁸∕╣╩ ⇔√ ╣╢ ╩ ≤⇔≡ ⇔√⁹ 

⌐╟╢≤⁸ 10m/sec╕≢│ 2L─ ≢ ≢⅝√⅜⁸ 15m/sec

≢│ ╩ ⌐ ⌐ ∆╢√╘⌐ 2L╩ ⇔∕℮⌐⌂╡⁸♃◓Ⱳכ♩≤

⌐╟∫≡ ╩ ⇔√⁹ 

⅜ ↄ⌂╢⌐⇔√⅜∫≡⁸ ─ ⁸ ⌐╟╢ ┘ ⌐ ∆╢

⅜ ⅝ↄ⌂∫√⁹ 

 

4.3.3 ◦Ⱶꜙ꜠כ♃ ⱨ◊כⱴ♇♩─ ╕≤╘ 

◦Ⱶꜙ꜠כ◦ꜛfi ─ ─ ╣≤⇔≡⁸ ─ ╩ ⇔√⁹ 

1.  Step1: ◦Ⱶꜙ꜠כ◦ꜛfi ⌐≈™≡⁸ ─ ⌐ ⅎ⁸ ≤

╩ ≢ ⇔√◓ꜝⱨ╩ ∆╢⁹ 

2.  Step2 ↔≤⌐ ⇔≡ ┘ ה ╩ ∆╢⁹ ⌐№√∫

≡│ ≢ ⌂ ╩ ⇔⁸ ≤

╩ ↑⇔≡ ∆╢⁹ 

 

╛ ≢│ ≤⇔≡ ⌐╟╢ ⅜ ╦╣⁸ ⌐♅כ꜡ⱪ▪ה

∆╢≤⅝⌐ ⅜ ╦╡⁸ ⁸ ┘ ─ ≢│ ≤⇔≡♃◓Ⱳכ♩╛

╢╟⌐כ♃☻ꜝ☻ ⌐ ∆╢⁹↓─╟℮⌐ ↔≤≢ ╛

⅜ ╦∫≡™ↄ↓≤⅛╠⁸↓↓≢│ ↔≤≢ ∆═⅝ ≤ ─ ⌐

≈™≡ ⇔√⁹ 

─ │ ─ ∞↑≢│⌂ↄ⁸ ╙ ╦╢─≢⁸ ╛ ⅜

╛ ⌐╟∫≡ ⇔√╡⁸ ⌐╟╢ ⅜ ↔≤≢ ⇔√╡∆╢↓≤⅛

╠⁸ ⅜ ↑√ ╛ ╙ ⌐ ⅎ╢↓≤╙ ⅎ╠╣╢⁹ 

╕√⁸ ⌐ ⇔≡│⁸ ─ ⅜ ─ ⌐ ⌂ ≤ ⅎ╠╣⁸

─ ⁸ ⇔√ ─ ─ ╛ ≥⅔╡─ ⅜ ⅎ√⅛≥℮⅛─ ꜠

ⱦꜙכ ╩ ╦∑≡ ℮ ⅜№╢⁹ 
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ה 4.4 ⌐⅔↑╢ ─  

₈ ה ₉⌐⅔™≡⁸ ⌐ ⅜№∫√⅛≥℮⅛⁸ ⌐ ⅎ√⅛≥

℮⅛╩ ∆╢√╘⁸ ≢ ∆═⅝ ⌐≈™≡ ⇔√⁹ 

4.4.1 ◦Ⱶꜙ꜠כ◦ꜛfi⌐⅔↑╢  

⌐⅔↑╢ ≢─◦Ⱶꜙ꜠כ◦ꜛfi─ ≤ ╩ ╕ⅎ⁸

◦Ⱶꜙ꜠כ◦ꜛfi⌐⅔↑╢ ╩ ∆╢≤  4.4. 1─≤⅔╡≢№╢⁹ 

₈ ─╠⅛☻כ◖ ₉№╢™│₈ ≤─ ₉│⁸ ≥

⅔╡⌐ ≢⅝√⅛≥℮⅛≤™℮ ⌐⅔™≡ ⌂ ≢№╢⁹╕√⁸₈ ≡ ₉

╛₈ ₉⁸₈♃◓Ⱳ⁸כ♃☻ꜝ☻⁸♩כ ─ ה ה ₉

─ │⁸∕─ ⌐ ⅜№∫√⅛≥℮⅛╩ ∆ ≢№╢⁹ │⁸

≤─ ╛ ⁸ ⇔⌂™ ⌐ ∆╢√╘⌐ ≤⌂╢⁹ 

₈ ╛ ⌐ ∆╢ ₉⌐≈™≡╙ ≥⅔╡─ ⅜ ⅎ√⅛

≥℮⅛╩ ∆ ─└≤≈≢№╡⁸ ∫√ ⌐ ─⅛⅛╢ │⁸∕─ ─ ⌂

⌐ ≢⅝∏⌐ ⌂ ≤⌂╡ ╢ꜞ☻◒╩ ╪≢™╢⁹ 

 

 



 

-
6

0- 

 4.4. 1 ◦Ⱶꜙ꜠כ◦ꜛfi⌐⅔↑╢  

 

 
 

⌂ 

 
 ─  ⌂  

(1)  

☻כ◖─

⅛╠ ╣⌂™╟

℮ ∆╢⁹ 

Å  

Å  

Å  

Å ⁸ ⁸  

Å  

Å ─ ≢

│⌂™⅛ 

Å ╩╙∫≡

≢⅝√⅛ 

─╠⅛☻כ◖ .1  

2. ≤─  

3. ─√╘─ ≡  

4. ♪ꜞⱨ♩▪fi◓ꜟ 

(2)   

☻כ◖─

⅛╠ ╣⌂™╟

℮ ∆╢⁹ 

Å  

Å  

Å ♃◓Ⱳכ♩ 

Å  

Å ⁸ ⁸  

Å  

Å ─ ≢

│⌂™⅛ 

Å ╩╙∫≡

≢⅝√⅛ 

─╠⅛☻כ◖ .1  

2. ≤─  

3.  

4.  

(3)  ה

    

☻כ◖─

⅛╠ ╣⌂™╟

℮⁸Ᵽכ☻ ≢

╩ ∆╢⁹ 

Å  

Å ♃◓Ⱳכ♩ 

Å  

Å  

Å Ᵽכ☻╕≢─

 

Å ─ ≢

│⌂™⅛ 

Å ╙∫≡

≢⅝√⅛ 

1. ─  

2. ─  

3. ♃◓Ⱳכ♩─  

─╠⅛☻כ◖ .4  

(4)   

╩ ∟≈≈⁸

⌂ ╩

⇔≡ ∆╢⁹ 

Å ♃◓Ⱳכ♩ 

Å ☻ꜝ☻♃כ 

Å  

Å  

Å Ᵽכ☻ ה

 

Å  

Å ⌂ ≢ ≢

⅝√⅛ 

Å ╩╙∫≡

≢⅝√⅛ 

1. ─  

2. ♃◓Ⱳכ♩─  

─כ♃☻ꜝ☻ .3  

4.  

(5)   

╩ ∟≈≈⁸

⌂ ╩

≡ ∆╢⁹ 

Å ♃◓Ⱳכ♩ 

Å ☻ꜝ☻♃כ 

Å  

Å  

Å Ᵽכ☻ ה

 

Å  

Å ╛⅛⌐ ≢⅝√

⅛ 

Å ╩╙∫≡

≢⅝√⅛ 

1. ⌐ ⇔√ ≤  

2. ♃◓Ⱳכ♩─  

─כ♃☻ꜝ☻ .3  

4.  

(6)   

─

⅛╠ ╣⌂™╟℮⁸

∕─ ∆╢⁹ 

Å ♃◓Ⱳכ♩ 

Å ☻ꜝ☻♃כ 

Å  

Å  

Å  

Å ↕⁸ ⁸

 

Å ─ ≢

│⌂™⅛ 

Å ╩╙∫≡

≢⅝√⅛ 

1. ↕ ─ ⁸  

2. ⌐ ⇔√  

3.  

4. ♃◓Ⱳכ♩─  

─כ♃☻ꜝ☻ .5  

× ⁸ 100× ×  
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4.4.2 ⌐⅔↑╢ ה  

─◦Ⱶꜙ꜠כ◦ꜛfi 294 ⁸ 32 ⁸◖fi♥♫ ╩⸗♦ꜟ≤⇔√⁹

╩ ⌐⁸ ⌐⅔↑╢ ה ╩ ⌐ ∆⁹ 

(1)   

│⁸ ⁸ ─√╘─ ≡ ╛♪ꜞⱨ♩▪fi◓ꜟ⁸ ╣ ⌐

⅜ ⅝ↄ ╣╢↓≤⅛╠⁸↓╣╠╩ ≤⇔≡ ≤─ ╩ ∆≤  

4.4. 1  4.4. 5─≤⅔╡≤⌂╢⁹ 

⅜ ⅝ↄ⌂╢≤≤╙⌐ ╛ ╣ ⁸♪ꜞⱨ♩▪fi◓ꜟ╙ ⅝ↄ⌂╢⁹ 

│⁸ ─ ╩ ↑√╡ ⌐ ⇔≡ ⌂ ╩ ⇔

√╡∆╢√╘⁸№╢ ─ ─ ≤ ╩ ∆╢ ⅜№╢⁹ 

╕√⁸ ╣⅜ ⅝ↄ⁸♪ꜞⱨ♩▪fi◓ꜟ⅜ ⅝ↄ⌂╢≤ ☻כ◖─ ╩

∆╢─⅜ ⇔ↄ⌂╢√╘⁸ ⌂ ≢ ╩ ⇔≡⅔ↄ ⅜№╢⁹ 

 

0
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0 5 10 15

[m]

[m/sec]  

 4.4. 1 ⌐⅔↑╢  

0

5

10

15
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0 5 10 15

[ ]

[m/sec]  

 4.4. 2 ⌐⅔↑╢ ≡ ≤♪ꜞⱨ♩▪fi◓ꜟ
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0

5

10

15

20

0 5 10 15

[cm/sec]

[m/sec]  

 4.4. 3 ⌐⅔↑╢ ╣  

 

(2)   

│⁸ ─√╘─ ⌐ ⅜ ⅝ↄ ╣╢↓≤⅛╠⁸↓╠╩ ≤⇔

≡ ≤─ ╩ ∆≤  4.4. 4─≤⅔╡≤⌂╢⁹ 

⇔╟℮≤∆╢ ≤ ⅛╠ ↄ ─ ⅜ ⅝ↄ⌂╢≤ ⇔⌐ↄↄ⁸ ⅜

⅝ↄ⌂╢≤╙⌐ ╙ ⅝ↄ⌂╢⁹ ╙ ≤ ∂ↄ⁸

─ ╩ ↑√╡ ⌐ ⇔≡ ⌂ ╩ ⇔√╡∆╢√╘⁸№╢ ─

─ ≤ ╩ ∆╢ ⅜№╢⁹ 
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[ ]

[m/sec]  

 4.4. 4 ⌐⅔↑╢  
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(3) ♅כ꜡ⱪ▪ה   

♅כ꜡ⱪ▪ה │⁸ ≢─ ─כ♃☻ꜝ☻⁸╘√─ ≤ ─

⌐ ⅜ ⅝ↄ ╣╢↓≤⅛╠⁸↓╣╠╩ ≤⇔≡ ≤─ ╩

∆≤  4.4. 5─≤⅔╡≤⌂╢⁹ 

─ ≤⇔≡ כ♃☻ꜝ☻╢╣╠™ │⁸ ≤─ ╛ ⌐

∆╢√╘№╢ ─ ╩ ⇔≡⅔ↄ ⅜№╢⁹ 

 

0 

20 

40 

60 

0 5 10 15

[%]

[m/sec]  

 4.4. ♅כ꜡ⱪ▪ה 5 ⌐⅔↑╢☻♃fi☻ꜝ☻♃כ≤  
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(4)   

│⁸♃◓Ⱳכ♃☻ꜝ☻╛♩כ─ ⁸ ╩ ∆╢√╘─ ─

⌐ ⅜ ⅝ↄ ╣╢↓≤⅛╠⁸↓╣╠╩ ≤⇔≡ ≤─ ╩

∆≤⁸∕╣∙╣  4.4. 6≤  4.4. 7⌐ ∆≤⅔╡≤⌂╢⁹ 

─ ≤⇔≡ ™╠╣╢♃◓Ⱳכ♩ ─כ♃☻ꜝ☻┘ │⁸ ─

⌐ ∆╢√╘⁸№╢ ─ ╩ ⇔≡⅔ↄ ⅜№╢⁹ 
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[%]

[m/sec]
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[%]

[m/sec]  

 4.4. 6 ⌐⅔↑╢♃◓Ⱳכ♃☻ꜝ☻ה♩כ  

0 

5 

10 

15 

20 

0 5 10 15

[%]

[m/sec]  

 4.4. 7 ⌐⅔↑╢  
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(5)   

│⁸♃◓Ⱳכ♃☻ꜝ☻╛♩כ─ ╛ ⌐ ∆╢ ⌐ ⅜ ⅝ↄ

╣╢↓≤⅛╠⁸↓╣╠╩ ≤⇔≡ ≤─ ╩ ∆≤⁸∕╣∙╣  4.4. 8

≤  4.4. 9⌐ ∆≤⅔╡≤⌂╢⁹ 

⅜ ⅝ↄ⌂╢≤≤╙⌐ ⌐ ⌂♃◓Ⱳכ♃☻ꜝ☻╛♩כ─ ⅜

⅝ↄ⌂╢⁹↓╣╠ ─ ≤⇔≡ ™╠╣╢♃◓Ⱳכ♩ ─כ♃☻ꜝ☻┘

│⁸ ─ ⌐ ∆╢√╘⌐№╢ ─ ╩ ⇔≡⅔ↄ√╘⁸ ⌐ ⇔

≡ ╩ ╪∞ ╩ ∆╢ ⅜№╢⁹ 
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(6)   

⌐⅔↑╢ ─ │⁸ ⌐╟╢ ≤ ⌐ ⅜

⅝ↄ ╣╢↓≤⅛╠⁸↓╣╠╩ ≤⇔≡ ≤─ ╩ ∆≤⁸∕╣∙╣  

4.4. 10≤  4.4. 11⌐ ∆≤⅔╡≤⌂╢⁹ 

⅜ ⅝ↄ⌂╢≤≤╙⌐ ≤⌂╢ ╙ ⅝ↄ⌂╡⁸ ⅎ╠╣√

≢ ⌂ ⅜ ╕╢⁹ ⌐╟╢ │⁸ ≤⌂╢

─ ⌐╟∫≡ ⅜ ╕╢↓≤⅛╠⁸ ╩ ╪∞ ⌂ ≢ ╩ ≢⅝╢╟

℮ ⌐ ∆╢ ╩ ∆╢ ⅜№╢⁹ 
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ה 4.4.3 ⌐⅔↑╢ ─ ╕≤╘ 

₈4.3 ◦Ⱶꜙ꜠כ♃ ⱨ◊כⱴ♇♩─ ₉─ Step1⁸Step2 ⌐ ⅝

™≡ Step3 ≤⇔≡₈ ≤ ≤─ ─ ה ₉

╩ ∫√⁹ 

₈ ה ₉╩ ℮⌐№√∫≡⁸ ◦Ⱶꜙ꜠כ◦ꜛfi ⌐⅔™≡

⅜№∫√⅛≥℮⅛⁸ ⌐ ⅎ√⅛≥℮⅛ ⌐≈™≡ ∆╢√╘─ ⌐≈™≡

⇔√⁹ 

4.3.2 ≢ ⇔√ ≢─◦Ⱶꜙ꜠כ◦ꜛfi ╟╡⁸ ⅜ ⌐ ╓∆

≤⇔≡ ╣╢ │⁸ ≢│⁸ ╛ ≡ ⁸ ╣ ≢№╡⁸

≢│ ⌐ ⇔√ ≢№∫√⁹╕√⁸ ⁸│≢♅כ꜡ⱪ▪ה ─√╘⌐

כ♃☻ꜝ☻√™ ⁸ ⌐ ⇔√ ≢№╡⁸ ≢│⁸♃◓Ⱳכ

כ♃☻ꜝ☻≥♩ ≤ ⁸ ≢│⁸ ⌐ ⅜ ╓↕╣⁸ ≢│⁸

⌐╟╢ ≤ ⌐ ∆╢↓≤⅜╦⅛∫√⁹ 

↓╣╠ ╛ ─ ╩ ╕ⅎ⁸ ⌐⅔™≡ ∆═⅝

╩ ⇔√ 4.4.1 ⁹↓╣⌐ ≠⅝⁸4.3.2 ≢ ⇔√ ≢─◦Ⱶꜙ꜠כ◦ꜛfi

╩ ™≡⁸ ↔≤≢ ⅜≥─╟℮⌐ ∆╢⅛╩ ⇔√

4.4.2 ⁹ 

⌐│ ≢⅝╢ ⅜№╢≤ ╦╣╢⅜⁸ ─ ╛ ⅝↕⁸

≤™∫√ ╛ ה ─ ↕ ─ ⌐╟∫≡╙ ⌂╢╙─≤ ╦

╣╢⁹ │⁸ ◦Ⱶꜙ꜠כ♃ ⌐⅔™≡ ╠⅜ ℮ ≤─ ╩

∆╢↓≤⌐╟∫≡⁸ ╩ ╘╢ ⌐≈™≡ ╩ ℮ ⅜№╢╙─≤ ⅎ╢⁹ 
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5 ─╕≤╘ 

╩ ∫√ ╩ ⌐ ∆╢⁹ 

─☼כ♬ 5.1 ─☼כ◦≥  

─☼כ♬ 5.1.1  

⌐⅔↑╢ ╛ ─ ה ↑⌐≈™≡ ⇔⁸ ─

⌐ ⅜ ╘╠╣≡™╢⅛ ☼כ♬ ⌐≈™≡ ⇔√⁹ 

ᵑ ⌐⅔™≡│⁸ ה ⌂ ⅛╠⁸ ⌐ ⇔≡₈ ה

₉⅜ ╘╠╣≡™╢⁹∕─√╘⁸◦Ⱶꜙ꜠כ◦ꜛfi ⌐╟╢ ⅜♃כ♦

↕╣≡™╢⁹ 

ᵒ ─₈ ₉⁸ ┤ ╛ ⌐ ℮₈

₉⌐⅔™≡│⁸ ─Γ Δ⅜ ≢№╡⁸∕─√╘⌐

◦Ⱶꜙ꜠כ◦ꜛfi ⅜ ↕╣≡™╢⁹ 

ᵓ ◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╢₈ ₉⌐⅔™≡│⁸ ┘ ⅜

≤⌂∫≡⁸ ⅜ ─ ≤⌂∫≡™╢⁹ 

─☼כ◦ 5.1.2  

⁸ ≢╙ ™╠╣≡™╢◦Ⱶꜙ꜠כ◦ꜛfi ⌐☼כ♬⁸ ∆╢

─☼כ◦ ⌐≈™≡ ⇔√⁹ 

ᵑ ◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╢ ╩♃כ♦ ⇔⁸ ─ ╛

╩ ∆╢ ≤⇔≡│⁸ ─ ⅜№╢⁹ 

 

  

 ┘ ⌐ ⇔≡⁸ 5 ≢ ╛

⌐ ∆╢ ╩ ≡ ⌐ ∆╢   

⸗♦ꜟ ─ ╛ ─ ⅛╠⁸ ─

╛ ╩ ∆╢   

 
⁸ ⁸ ⁸ ⁸

⁸ ─ ╩ ⇔≡

╩ ∆╢   

ה  ≡ ╛ ⁸ ה ╛

╩ ∆╢   

 

ᵒ ה ⌐≈™≡│⁸ ∆═⅝ ⌐ ∆╢₈ ₉

⅜ ≢№╢⁹ 
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5.2 ◦Ⱶꜙ꜠כ◦ꜛfi ─  

5.2.1 ●▬♪ꜝ▬fi─  

⅔⅔╟∕ 10 ⌐ ╦╣√ ╩꜠ⱦꜙ⁸⇔כ ה

╩ ∆╢≤≤╙⌐⁸∕╣∙╣⌐⅔™≡≥─╟℮⌂ ◦Ⱶꜙ꜠כ◦ꜛfi

⅜ ↕╣≡™╢⅛⌐≈™≡ ⇔√⁹ 

≢│⁸ ─ ╛ ⌐ ℮ ה

⌐≈™≡ ─ ⅛╠ ╩ ⇔√╙─╛ ≢ ↑ ╣

─ ⌐ ™⁸ ─ ≢ ⅜ ↕╣╢⅛╩ ⇔√╙─≢ ↄ

₈ ◦Ⱶꜙ꜠כ◦ꜛfi ₉⅜ ™╠╣≡⅔╡⁸ ─ ≢│

─ ╛ ≢─ ─ ⅜ ╦╣≡™╢↓≤⅜╦⅛∫√⁹ 

↓─ ╩ ╕ⅎ⁸ ה ╩ 8≈─Ɽ♃כfi⌐ ⇔√⁹ 

●▬♪ꜝ▬fi│⁸∕╣∙╣⅜ ⌐≥─◦Ⱶꜙ꜠כ◦ꜛfi ╩ ∆

╢↓≤⅜ ≢№╢─⅛ 4.2.1 ⁸╕√⁸∕╣∙╣─ ⌐≈™≡⁸∕╣╠◦Ⱶꜙ

fiꜛ◦כ꜠ ╩≥─╟℮⌂ ⌐╟∫≡ ∆═⅝⅛─ ⌂ⱨ꜡כ 4.2.2

╩ ⇔√⁹ 

 

5.2.2 ◦Ⱶꜙ꜠כ♃ ⱨ◊כⱴ♇♩─  

│⁸ ⁸ ─ ⌐ ⅎ⁸ ה ╛ ╩ ≢ ⇔√◓

ꜝⱨ╩ ⇔≡ ↕╣╢⅜⁸₈ ה ₉⌐№√∫≡⁸ ╩♃כ♦ ⌐

≢⅝╢╟℮⌂ ⱨ◊כⱴ♇♩⌐≈™≡ ⇔√⁹ 

⌐№√∫≡│⁸ ◦Ⱶꜙ꜠כ♃ ─ ╩ ℮ ─ ╩ ⇔⁸∕─

╩ ⌐ ≢ ⌂ ⌐≈™≡ ⁸ ⇔√ 4.3.1 ⁹↕╠⌐⁸

↔≤⌐◦Ⱶꜙ꜠כ◦ꜛfi╩ ⇔≡⁸ ⅜╟╡ ≢⅝╢╟℮

≤ ─ ⅜ ⇔╛∆™ ⌐≈™≡ ⇔√ 4.3.2 ⁹ 

╛ ≢│ ≤⇔≡ ⌐╟╢ ⅜ ╦╣⁸ ⌐♅כ꜡ⱪ▪ה

∆╢≤⅝⌐ ⅜ ╦╡⁸ ⁸ ┘ ─ ≢│ ≤⇔≡♃◓Ⱳכ♩╛

╢╟⌐כ♃☻ꜝ☻ ⌐ ∆╢⁹↓─╟℮⌐ ↔≤≢ ╛

⅜ ╦∫≡™ↄ↓≤⅛╠⁸↓↓≢│ ↔≤≢ ∆═⅝ ≤ ─ ⌐

≈™≡ ⇔√⁹ 

⌐⅔↑╢ │⁸ ─ ∞↑≢│⌂ↄ⁸ ╙

╦╢─≢⁸ ╛ ⅜ ╛ ⌐╟∫≡ ⇔√╡⁸ ⌐╟╢ ⅜ ↔≤

≢ ⇔√╡∆╢↓≤⅛╠⁸ ⅜ ↑√ ╛ ╙ ⌐ ⅎ╢↓≤╙

ⅎ╠╣╢⁹ 

╕√⁸ ─ ⁸↕╠⌐⁸∕─ ─ ─ ⌐⅔™≡│⁸ ⌐ ∆╢

─ ⅜ ⌐ ⌂ ≤⌂╡ ╢↓≤⅛╠⁸ ─ ⁸ ⇔√

─ ─ ⁸╕√⁸ ≥⅔╡─ ⅜ ⅎ√⅛≥℮⅛─ ⌐≈™≡│⁸ ◦Ⱶꜙ
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♃כ꜠ ─ ╘ ╩ ╘≡⁸ ⁸ ∆═⅝ √⌂ ≤⇔≡ →╢↓≤⅜≢⅝╢⁹ 

 

ה 5.2.3 ⌐⅔↑╢ ─  

₈ ה ₉│⁸ ◦Ⱶꜙ꜠כ◦ꜛfi ⌐⅔™≡ ⅜№∫√⅛≥

℮⅛⁸ ⌐ ⅎ√⅛≥℮⅛ ╩ ∆╢√╘─ ⌐≈™≡ ⇔√⁹ 

⅜ ⌐ ╓∆ ≤⇔≡ ╣╢ │⁸4.3.2 ≢ ⇔√ ≢─◦

Ⱶꜙ꜠כ◦ꜛfi ⅛╠⁸ ≢│ ╛ ≡ ⁸ ╣ ≢№╡⁸

≢│ ⌐ ⇔√ ≢№∫√⁹ 

⁸│≢♅כ꜡ⱪ▪ה ─√╘⌐ כ♃☻ꜝ☻√™ ⁸ ⌐ ⇔

√ ≢№╡⁸ ≢│⁸♃◓Ⱳכ♃☻ꜝ☻≥♩כ ≤ ⁸

│ ⌐ ⅜ ╓↕╣⁸ ≢│⁸ ⌐╟╢ ≤ ⌐ ∆╢↓≤⅜╦

⅛∫√⁹↓╣╠ ╛ ─ ╩ ╕ⅎ⁸ ⌐⅔™≡ ∆═⅝

╩ ⇔√ 4.4.1 ⁹↓╣⌐ ≠⅝⁸4.3.2 ≢ ⇔√ ≢─◦Ⱶꜙ

fiꜛ◦כ꜠ ╩ ™≡⁸ ↔≤≢ ⅜≥─╟℮⌐ ∆╢⅛╩

⇔√ 4.4.2 ⁹ 

│⁸ ≢⅝╢ ⅜№╢≤ ╦╣╢⅜⁸ ─ ╛ ⅝↕⁸

≤™∫√ ╛ ה ─ ↕ ─ ⌐╟∫≡╙ ⌂╢╙─≤ ╦

╣╢⁹ │⁸ ◦Ⱶꜙ꜠כ♃ ⌐⅔™≡ ╠⅜ ℮ ≤─ ╩

∆╢↓≤⌐╟╡⁸ ╩ ╘╢ ⌐≈™≡ ╩ ℮ ⅜№╢╙─≤ ⅎ╢⁹ 

 

6 ─  

─ ⁸ ⇔√ ─ ─ ⁸╕√⁸ ╡─ ⅜ ⅎ√⅛≥℮⅛─

─ │⁸ ─ ⅜ ─ ⌂ ≤⌂╡ ╢↓≤⅛╠⁸ ◦Ⱶꜙ꜠כ

♃ ─ ╘ ╩ ╘≡⁸ ⁸ ∆╢ ⅜№╢⁹ 

₈4.3.3  ◦Ⱶꜙ꜠כ♃ ⱨ◊כⱴ♇♩─ ╕≤╘₉≢ ⇔√ ⌐

⅔↑╢ │⁸ ─ ⅛╠╖√ ─ ⁸ ⅎ┌⁸ ⌐⅔

↑╢♪ꜞⱨ♩▪fi◓ꜟ╛ ≡ ─ ╩ ∆╢ ⅜№╢⅜⁸↓╣╠⌐ ⇔≡│⁸

─ ╛ ⅝↕⁸ ≤™∫√ ⁸ ─ ↕╛Ᵽכ☻ ≤™∫√

⌐╟∫≡╙ ⌂╢╙─≤ ⅎ╠╣╢⁹ ─ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ♃ ⌐⅔™≡│⁸

┘ ⌐ ⇔≡ ╩ ℮⅜⁸↓↓≢ ⇔√ ⌐ ∆╢ ה

≢ ╠╣√ ≤ ╩ ↑╢↓≤⌐╟∫≡ ╩

∆╢ ╩⁸ ⁸ ∆╢ ⅜№╢⁹ 
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1 ─  

1.1  

N

0 1NM

0 2000m

Calm

0.0 m/sec

0 min
 10.1 kts <330>

3 min
 9.4 kts <329>

6 min
 8.9 kts <329>

9 min
 8.7 kts <329>

 

  1.1. 1 ⁸ 0m/sec
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  1.1. 2 ⁸ 0m/sec  
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N

0 1NM

0 2000m

5.0 m/sec

0 min
 10.1 kts <330>

3 min
 9.4 kts <329>

6 min
 8.8 kts <329>

9 min
 8.6 kts <329>

 

  1.1. 3 ⁸ West5m/sec  
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  1.1. 4 ⁸ West5m/sec  
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  1.1. 5 ⁸ West10m/sec  
























































































