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1 ─  

1.1  

│⁸ ⌐⅔↑╢ ⌐ ╡ ╣╠╣╢ ⅜ ↄ⌂∫≡™

╢ ◦Ⱶꜙ꜠כ◦ꜛfi ─ ╩∕─ ≤⇔≡™╢⁹└≤≈─ ≤⇔≡↓╣

╕≢ ↕╣≡⅝√ ┘ ⌐ ∆╢ ⌐╟╢ ⌐⅔↑╢

╛ ╩ ⇔⁸↓╣╕≢─ ╩ ╕ⅎ√ ⌂ ─

╩ ╢↓≤⌐╟╡⁸ ─ ─ ⅛≈ ⌂ ⌐ ↄ ≡╢↓

≤╩ ≤∆╢⁹ 

 

1.2  

↓╣╕≢─ ⌐⅔™≡│⁸ ─◦Ⱶꜙ꜠כ◦ꜛfi ╩ ™╢↓≤⌐╟╡⁸

⌐ ─ ⅜ ↕╣⁸∕─ ⅜ ─ ╩ ∆╢√╘⌐

⌂ ─ ╡ ≤⌂∫≡⅝√⁹ ⌐⁸ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ♃ ⌐⅔™≡│⁸

─ ╩ ∆╢ ⅜ ⅎ╠╣√ ≢ ╩ ™⁸∕─ ⅛╠ ה

╩ ⇔≡™╢⁹ 

⇔⅛⇔⁸ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ♃ ⌐╟╢ │⁸ ╩ ╘√

⌐╟╢ ⌐ ╡∆⅞╢ ⅜№╡⁸ ⌐♃כ♦ ≠ↄ ה ⅜ ╦╣

≡™⌂™≤─ ⅜№∫√⁹ 

│⁸ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ♃ ⌐⅔™≡⁸ ⌐ ∆╢ ─

╩ ╢≤≤╙⌐⁸ ה ≢ ╠╣√ ⌂ ≤ ∑√

⌂ ╩ ∆╢↓≤⌐╟╡⁸ ╩ ∆╢√╘─ ◦Ⱶꜙ꜠כ♃

╩ ∆╢√╘⌐⁸╟╡ ™ ≤ ╩ ∆╢↓≤⅜ ≢№╢⁹ 

27 ⌐ ⇔√ │⁸₈ ⌂ ●▬♪ꜝ▬fi₉╩ ⇔⁸

28 │⁸₈ ≢№╢ ─ ↔≤─ ⌂ ₉╩ ⇔⁸

ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ♃ ⌐⅔™≡⁸ ∆═⅝ ⌂ ╛ ─

╩ ⇔√⁹ 

│⁸ ⌐ ≤⇔≡ ↕╣√₈ ─ ₉╩ ╢≤≤╙⌐⁸

≤ ╩ ⇔√ ⌂ ╩ ∆╢↓≤≤⇔√⁹ 
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1.3 ─  

1.3.1 ─  

⁸ ┘ ⅛╠⌂╢₈ ⌐⅔↑╢

─√╘─ ◦Ⱶꜙ꜠כ◦ꜛfi ─ ⌐ ∆╢ ₉╩ ⇔⁸

⌐ ≠⅝ ◦Ⱶꜙ꜠כ◦ꜛfi ─ ⌐≈™≡ ⇔√⁹ 

 

1.3.2 ─  

─ ╩ ⌐ ∆⁹ ה ⁸β ⁸  │  

         β 

  ⁿ        β 

  ⁿ        β 

  ⁿ        β 

  ⁿ          

  ⁿ        β 

  ⁿ      ( )  β 

  ⁿ       ( )  β 

                        β 

  ⁿ        ( )  β 

  ⁿ        ( )  β 

10  

       

1  

○Ⱪ◙כⱣכ     ( )MOL ⱴꜞfi   

  ⁿ         ( )   

2  

       ( )   

  ⁿ            ⁿ        

  ⁿ            ⁿ        

  ⁿ       ( )  ◖fi◘ꜟ♃fi♩ 
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1.4  

(1) 28 ─ ─ ≤ ⌐ ╢  

─ ╩꜠ⱦꜙ⁸⇔כ ⌐ ╢ ╩ ∆╢⁹ 

 

(2) ─√╘─ ◦Ⱶꜙ꜠כ♃ ─  

⌐╟╢ ─√╘─ ◦Ⱶꜙ꜠כ♃ ╩ ∆╢⁹ 

 

(3) ◦Ⱶꜙ꜠כ♃ ─  

─√╘─ ◦Ⱶꜙ꜠כ♃ ╩ ∆╢⁹ 

 

(4) ─√╘─ ◦Ⱶꜙ꜠כ♃ ─  

─√╘─ ◦Ⱶꜙ꜠כ♃ ≢ ╩♃כ♦√╣╠ ⇔⁸

╩ ∆╢⁹ 

 

(5) ≤ ─  

◦Ⱶꜙ꜠כ♃ ╩ ⇔≡ ╠╣√ ⌐ ⅎ⁸ ⌐ ⇔

√ ה ⌐╟╢ ≤ ∑√ ⌂ ╩ ⇔⁸

⌐⅔↑╢ ─√╘─ ◦Ⱶꜙ꜠כ◦ꜛfi ─ ╩

∆╢⁹ 

 

1.5 ─  

(1) 1  

1       29 6 1 13 00  

2       ꜝ♇☿ⱱ1 ꜟכ ─כꜞꜞ   

3        

ᵑ  

ᵒ 28 ─ ─  

ᵓ ⌐ ╢ ─  

 

(2) 1  

1       29 7 24 15 30  

2       ◐ꜗfiⱤ☻ 5  

3        

ᵑ ה ─  
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ᵒ ─√╘─ ◦Ⱶꜙ꜠כ♃ ◦♫ꜞ○─  

 

(3) 2  

1       29 8 23 13 30  

2       ꜝ♇☿ⱱ1 ꜟכ ─כꜞꜞ   

3        

ᵑ ─  

ᵒ ◦Ⱶꜙ꜠כ♃ ─  

 

(4) ◦Ⱶꜙ꜠כ♃ ─  

1       29 9 1 09 30  

2        ◦Ⱶꜙ꜠כ◦ꜛfi☿fi♃כ 

 

(5) 2  

1       29 10 26 13 30  

2       ꜝ♇☿ⱱ1 ꜟכ ─כꜞꜞ   

3        

ᵑ ◦Ⱶꜙ꜠כ♃  

ᵒ ⌐ ∆╢  

 

(6) 3  

1       30 1 29 15 30  

2       ꜝ♇☿ⱱ1 ꜟכ ─כꜞꜞ   

3        

ᵑ ⌐≈™≡ 

ᵒ ⌂ ─  

ᵓ ─  
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1.6 ─ ╣ 

ⱨ꜡כ ╩ ⌐ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1.6.1 ⱨ꜡כ 

1 29 7 24  

ᵑ ה ─  

ᵒ ─√╘─ ◦Ⱶꜙ꜠כ♃ ◦♫ꜞ○

─  

2 29 8 23  

ᵑ ה ─  

ᵑ ◦Ⱶꜙ꜠כ♃ ─  

1 29 6 1  

ᵑ  

ᵒ 28 ─ ─  

ᵓ ⌐ ╢ ─  

◦Ⱶꜙ꜠כ♃ ─ 29 9 1  

2 29 10 26  

ᵑ ◦Ⱶꜙ꜠כ♃  

ᵒ ⌐ ∆╢  

3 30 1 29  

ᵑ ⌐≈™≡ 

ᵒ ⌂ ─  

ᵓ ─ ⌐≈™≡ 
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2 ⌐ ╢ ─  

2.1 ─ ↑ 

 2.1.1 │⁸ ─ ╟╡⁸ ◦Ⱶꜙ꜠כ◦ꜛfi ─ ⌐ ↕╣╢

─ ╩ ⇔≡™╢⁹ 

│⁸ ◦Ⱶꜙ꜠כ♃ ⅜⁸ ─☻כ◔ ⌐≈™≡

╛ ╩ │ 5 ─ ≢ ∆╢╙─≢№╡⁸ ∕╣∙╣⅜

─ ⌐ ≠ↄ ≢Γ Δ⌐ ∆╢√╘⁸↓↓≢│₈ ₉≤ ╪≢

™╢⁹ 

 

 2.1.1 ─ ≤  

    

 

 
┘ ⌐ ⇔≡⁸ 5

≢ ╛ ⌐ ∆╢ ╩

≡ ⌐ ∆╢  

 

 
 

ủ ⌐ ⌂◘fiⱪ

ꜟ⅜ ⌐ↄ™  
ủ ⌐┌╠≈⅝⅜ ∂

╢  
 

⸗♦ꜟ 
─ ╛ ─

⅛╠⁸ ─ ╛ ╩

∆╢   

 

 
 
ủ ⅜ ⅎ⌐

ↄ™ 

 

 

⁸ ⁸ ⁸

⁸ ⁸

─ ╩ ⇔≡ ╩

∆╢   

 

 
( ) 

ủ ⌐ ⌂◘fiⱪ

ꜟ⅜ ⌐ↄ™  
ủ ≢│   

 ה

 
≡ ╛ ⁸ ה

╛ ╩ ∆╢    ủ ⅜  

 

 2.1.1 ─  

ES BC OZT US

5
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2.2 ─  

2.2.1 ─  

│⁸ ⌐≥↔☻כ◔ ♩כ◦ ╩ ─☻כ◔⁸1⇔ ╩ ה

ה♅כ꜡ⱪ▪ה ה ─ ⌐ ↑⁸ ≢ ─ ╛ ╩

⌐ ⇔≡╙╠℮ ╩≤╢╙─⅜ ™⁹ 

╩ ∆╢ ⁸  2.2.1⌐ ∆╢≤⅔╡⁸₈ ⇔™₉№╢™│₈

⅜ ⇔≡™╢₉≤™∫√ ⅛╠₈ ⅜№╢₉№╢™│₈ │

₉≤─ ╕≢╩ 5 ⌐ ↑⁸ ⌐™∏╣⅛╩ ↕∑╢

⅜ ╠╣≡™╢⁹↕╠⌐⁸ ⌂ ⌐ ⇔≡ ╩ ∂╢ ≤∆╢√╘⌐⁸∕

─ ╩ ⇔√ ─ ╩ ╘≡™╢⁹ 
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─♩כ◦ 2.2.1   
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2.2.2 ─  

 2.2.1 │⁸ ─ ╩ ⇔√╙─≢№╡⁸ ─ ⌐≈™≡₈ ↄ

⇔₉⅛╠₈ №╡₉╕≢╩ 5 ≢ ⇔√ ≢№╢⁹ 

↔≤⌐ ─ ⅛╠ √ ╩ ─╟℮⌐ ꜝfi◒╩ ⌐≤╡⁸

⌐ ╩ ╖ → ◓ꜝⱨ≢ ∆╢↓≤⌐╟╡⁸ ─ ╛┌╠≈⅝╩

∆╢⁹╕√⁸ ─ ╛ ⌐╟╢ ─ ╩ ∆↓≤⅜≢⅝╢╟℮⁸ ╖ →

◓ꜝⱨ│ ─₈ ₉╛ ─ ⌐ ∟ ∫≡ ∆╢₈ ₉⌂

≥⌐ ⇔≡ ⇔≡™╢⁹ 

╣ ◓ꜝⱨ│⁸₈ ↄ ⇔₉⅛╠₈ №╡₉╕≢─ᵑ ᵕ─ 5 ─

╩ ⇔≡ ⌐ ⇔√╙─≢№╢⁹ ╩ ╖ ∫√╡⁸№╢ ⌐ ╩

™√≤⅝─ ╩ ⇔√╡∆╢─⌐ ≈╙─≢№╡⁸ ≢│ ─

╟╡╙ ↄ─ ⅜Ⱡ●♥▫Ⱪ⌂ ╩⇔≡™╢↓≤⅜╦⅛╢⁹ 

 

 

 

 2.2.1  
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2.3 ─  

↓╣╕≢ ↄ─ ≢ ◦Ⱶꜙ꜠כ♃ ⅜ ╦╣≡⅝≡™╢⅜⁸ ─ ™ ⌐

≈™≡│ ₁⌂ ⅜ ↕╣≡⅔╡⁸ ⌐∕─ ╩ ∆╢⁹ 

2.3.1 ⌐ ╢  

(1) ─  

◦Ⱶꜙ꜠כ♃ ≢│⁸ ⁸ 1 2 ─ ⁸ 2 3 ⁸

3 4 ⁸ 2 3 ⌐╟╢ 10 ─ ≢ ⅜ ╦╣≡™

╢⁹ 

╠│⁸∕╣∙╣≢ⱬכ☻≤⌂╢ ⅜ ⌂╡⁸╕√⁸ ⌐ ∆╢

⌐╟∫≡ ⌐ ∆╢ ⅜ ⌂╢√╘⁸ ⌐│ ⅝⌂┌╠≈⅝⅜ ∂╢↓≤⅜

№╡⁸ ─ ─ ⅜ ⇔™⁹ 

 

(2) ─  

≤ ⌐ ∟ ∫≡ ∆╢ ≤─ ≢ ⌐◑ꜗ♇ⱪ⅜ ∂╢

↓≤⅜№╡⁸ ─ ⌐ ╖╩ ⅎ╢═⅝≤─ ⅜ ↕╣╢↓≤⅜№╢⁹ 

⌐⅔™≡₈ ⅜ ⇔√ ≢№╢⅛₉╩ ⇔√ ה ⅜ ≢№╢⁹ 

 

ה 2.3.2 ⌐ ╢  

(1) ─ ≤ ─  

│⁸ ⅎ┌⁸ ╩ ℮ ⁸₈ ₉⅛╠∕─ ≢№╢₈ ₉

─ ≢ ∆╢↓≤⅜ ™⅜⁸ ◦Ⱶꜙ꜠כ♃ ⌐⅔↑╢ │⁸

⅜ ⌐ ╦╣╢↓≤⅜ ≢№╢↓≤⅛╠⁸ ─ ⅎ┌⁸₈ ↄ ⅜

⌂™₉⅛╠₈ ⅜№╢₉╕≢ ╩ ≤ ⇔≡ ∆╢Γ Δ⌐╟╢╙

─╙⇔┌⇔┌ ↑╠╣╢⁹ 

◦Ⱶꜙ꜠כ♃ ⌐⅔™≡│⁸ ה ⌐ ⇔√ ⌂ ─

ⅎ ╩ ∆╢↓≤⅜ ≤ ⅎ╠╣╢⁹ 

 

ה (2) ≤ ─  

↓╣╕≢─ ⌐⅔™≡⁸ ≤ ⌐ ╦╣√ ╩ ⇔⁸ ╡─

⅜ ⅎ√⅛≥℮⅛╩ ∆╢ ╩ ⇔√⁹ 

⌐ ╦╣√ ⅜ ⇔√ ≥⅔╡⌐ ⅎ√⅛≥℮⅛⁸╕√⁸∕╣⅜

─ ⌐ ╕∫≡™√⅛≥℮⅛╩ ∆╢√╘⁸₈ ה ₉≢ ╠╣

√ ⌐ ⇔≡⁸ ⌐╟∫≡ ╠╣√ ╩ ⇔≡ ⌂≥

╩ ∆╢↓≤⅜ ⅎ╠╣╢⁹ 

  



 

 -11- 

2.3.3 ─ ┼─  

 2.3.1│⁸ ◦Ⱶꜙ꜠כ◦ꜛfi ╩ ⇔√ ⌂ ╩ ⇔≡™╢⁹ 

◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╢ ─ │⁸ ↕╣√ ⌂ ≢ ↕

╣√ ─☻כ◔ ⌐ ∆╢ ≤⁸ ─ ─

╩╙ ╕ⅎ√ ⌂ ─ 2 ⅜№╢⁹ 

◦Ⱶꜙ꜠כ◦ꜛfi│⁸№╠╝╢ ╩ ≤⇔≡™╢╦↑≢│⌂ↄ⁸ ╡ ℮

│ ≢№╡⁸╕√⁸◦Ⱶꜙ꜠כ◦ꜛfi⌐│ ╛ ⌐ ⅜№╢↓≤⅛╠⁸

⌐⅔™≡ ⌐ ↕╣╢↓≤⅜№╢⁹ 

⁸ ◦Ⱶꜙ꜠כ◦ꜛfi─ │⁸№╠╝╢ ⌐⅔™≡ ⇔™ ⌐ ↕╣╢

↓≤⅛╠⁸ ⌐ ↕╣≡™╢≤™℮ ╙№╢⁹ 

 

¶

¶

 

 2.3.1 ◦Ⱶꜙ꜠כ◦ꜛfi ⌐╟╢ ─ ⌂  

↕╣√ ⌂

≢─   

─

╩╙ ╕ⅎ√ ⌂   
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2.4 ⌐≈™≡ 

─ 5 ╩ ™≡ ─ ╩ №╢™│ ∆╢↓≤╩ ≤™

℮ ─ ╡ ╙ ─ ≢№╡₈ ₉≤ ┌╣╢ ⁹ 

◦Ⱶꜙ꜠כ♃ ≢ ╦╣╢ │⁸₈ ₉─ ≤⌂╢↓≤⅛╠⁸

₈ ₉⌐≈™≡ ⌐ ═╢⁹ 

2.4.1 ─  

│⁸  2.4.1⌐ ∆≤⅔╡₈ ₉≤₈ ₉⅜№╢⁹ 

─№╢ ─ ⅜ ╩ ⌐ ∫≡ ∆╢╙─╩

₈ ₉≤™™⁸ ─ ─⌂™ ⅜ ⌐ ≠™≡ ה

∆╢╙─╩₈ ₉≤™℮⁹ 

ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ♃ ⌐╟╢ ה │⁸ ≢№╢ ╛

╩₈ ₉≤⇔≡ ╩ ⇔≡╙╠™⁸∕─ ╩ ה

≢ ∆╢ ⅜₈ ₉≤⇔≡ ∆╢Γ Δ─ ≢№╢≤

™ⅎ╢⁹ 

 2.4.1 ≤  

   

 

╩ ∆╢ ⅜

╩ ה ⌐⇔√⅜∫

≡ ∆╢⁹ 

⌐ ∆╢ ─ ╖ ╩

∆╢⁹ 

 

ⱤⱠꜟ  

─ ⁹ 

⌂─≢ ╛∫≡╙ ∂╟℮⌂

⌐⌂╡ ⁸

≢ ─ ™│ ↕™

⁹ 

─ ⁹ 

∆╢√┘⌐ ⅜ ╦∫√╡

⁸ ≢ ⅜

∆╢↓≤⅜ ≢⅝⌂™

⁹ 

≤⇔≡─ ╩ ╢√╘⁸ ╩

╘≡ ≢ ╩ ∆⁹ 

╩ ↔≤⌐ ⇔≡

≤─ ╩ ═╢ ⱤⱠꜟ

⅜№╢⁹ 

 
╩ ה ⌐ ∆╢ ─

⌂≥ 

─ ה⅝ ™ ה℮ ╦⌂™ ╩

∆╢≤≤╙⌐⁸∕─ ≥─╟℮

⌂ ─ ⅜≥℮ ⇔≡™╢⅛ ╩

╢⁹ 

─ ≤ ⁸ ≢ ℮ ⁸ ⁸  

2.4.2 ⌐⅔↑╢  

─ ≢ ─ ╛ ╩ ℮₈ ₉≢│⁸ ⌐ ⌂ ≢№╢≤

⇔≡™╢ ╩₈ ₉≤ ┘⁸↕╠⌐⁸ ⌂ ≤ ╩ ≈ ╩₈

₉≤ ┬⁹ ─ ≢╙↕╠⌐ ╛ⱴכ◔♥▫fi◓─ ╩ ∫≡™╢

╩₈ ₉≤ ╪≢ ⇔≡™╢⁹ 

─ │₈ⱤⱠꜟ₉≤ ┌╣⁸ ─ ╩ ⌐ ℮ ⱤⱠꜟ Ɽ
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Ⱡꜟ ≤ ─ ╖╩ ∆╢≤⅝⌂≥─ ⱤⱠꜟ ⱤⱠꜟ ⌐ ↑╠╣╢⁹ 

2.4.3 ≢ ℮  

◦Ⱶꜙ꜠כ♃ ≢│⁸ ┘ ⅜ ≤⌂∫

≡ ─ ⇔ ⇔╩ ₁─ ≢ ╢₈ ₉⅜ ╦╣╢⁹₈ ₉│⁸Γ

Δ─ ╩ ≤∆╢↓≤⅜≢⅝╢⁹ 

⌐ ⅜ ⅎ╠╣⁸ ─ ≢∕─ ⅜ ⅎ╠╣≡ ⅜ ↓╡⁸ ⌐

╟∫≡ ⅛─ ⅜ ⅝╢╕≢╩₈ sensation₉≤ ┬⁹↕╠⌐∕─₈ sensation₉

╩ ⇔≡ ≢ ∂≡™╢ ꜠ⱬꜟ╩₈ perception ₉≤™™⁸ ─ ≢

↕╠⌐ ⌐╟∫≡ ↕╣╢ ─↓≤╩₈ judgement ₉≤™℮⁹ 

≢│⁸ ╛ ה │  2.4.2─≤⅔╡ ↕╣≡™╢⁹ 

≤│∕─ ─ ∫≡™╢ ⌐╙≤≠ↄ╙─≢№╡⁸ ⅜⌂™ ─⌂™ ⁸

№╢™│ ─⌂™ ─ ≡⇔≥♃כ♦⁸│⌐ ⌐⌂╢⁹ ≢⁸ │⁸∕

─ ─ ╩ ∆ ≢⁸ ⌐╙≤≠ↄ ≤∕℮≢⌂™ ⅜№╡⁸ ⅎ┌₈ ≢

╢₉≤™℮↓≤╩ ⅎ√ ⁸ ≤™℮─│ ╡╛╢≥╩♃כ♦ ⅜ ╕∫≡

™≡⁸∕─╛╡ ≢ ∂╟℮⌐ ≥↓╢╣≥⅜♃כ♦╙ ≢⁸∕─ ─ ╩ ∆╙─

≤⌂╢⁹ 

⇔⅛⇔⁸ ∂₈ ≢ ╢₉≤™℮↓≤╩ ∫≡╙⁸ ╩ ⅎ√ ⌐ ⅎ╢₈ ₉

⅜ ╦╢↓≤╙№╡⁸ ─╟℮⌐₈ ₉≤⇔≡ ≢⅝╢╙─╙№╣┌⁸☻♩꜠

☻⅜ ™ ≢─₈ ⅎ⌂™₉₈ ⅜≈⅛⌂™₉≤™℮╟℮⌂ ╙ ≡ↄ╢↓≤⅜№╡⁸

↓╣╠╩ ╛ ≤⇔≡ ≤ ⇔≡™╢⁹ 

₈ ─ ≤  ≢ ℮ ⁸ ⁸2012 ⁸

₉  

 2.4.2 ≢ ℮  

─ ∫≡ ─ ╩ №╢™│ ∆╢↓≤  

ה ─ ≤↕╣╢  

 ̧ ─ ≈  

─╙≈ ≤⇔≡─  

ќ  

 ̧ ─ ≈  

⌂ ─  

Ƃ ╛ ה ⌂≥─

 

 ̧ ─ ≈  

ⅎ╠╣√ ⌐ ⇔≡ ≢ ⅝≡™╢

─ ⁸ ⌂  

Ƃ ≢ ∂╢  

 ̧ ה  ─ ≈  

ⅎ╠╣√ ⌐ ⇔≡ ≢ ⅝≡™╢

─ ─℮∟⁸ ⌂  

Ƃ ⅝ ™─ ╖ 
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2.4.4 ⌂  

 2.4.3 │⁸ ⌐ ™╠╣╢ ─℮∟⁸ ⌐ ─№╢ ╩

⇔≡ ⇔√╙─≢№╢⁹ 

⌂⅔⁸  2.4.3─ ⌐⅔™≡⁸₈ừ₉│ ≤ ⌐ ∆╢ ╩ ∆⁹ 

 

 2.4.3 ─  

   

ừ  ╩ ─ ⌐╟∫≡ ═╢↓≤─  Sensory analysis 

ừ  ⌐ ≠ↄ  Sensory evaluation 

 ⌐ ≠ↄ ה  Sensory test 

 

≤∕─ ⅛╠ ↑╢ ≤∕─ ╩ ╠

⅛⌐∆╢  

 ≤™℮↓≤╙№╢⁹ 

Psychophysics 

 

─ ╩ ⅝ ↓∆ ≈─ ⅜ ⌐ ∆╢≤

⅝⁸∕╣∙╣ ─≤⅝⌐ ╣╢ ─ ╩ ⌐

⇔√╙─╟╡ ⅝™ ⅜ ╣╢  

Synergism 

 

≈─ ⅜ ⌐ ∆╢≤⅝⁸∕╣∙╣ ─≤⅝

⌐ ╣╢ ─ ╩ ⌐ ⇔√╙─╟╡ ↕™

⇔⅛ ╣⌂™  

Antagonism 

ⱴ☻◐fi◓ 
≈─ ⅜ ⌐ ∆╢≤⅝⁸ ─ ⅜

│ ⌐ ↕╣⌂ↄ⌂╢  
Masking 

 
⅜⌂ↄ⌂∫√ ╙⁸ ⅜ ∆╢≤⅝≤ ─

⅜ ∆╢↓≤⁹ 
Persistence 

 

─ │ ≈─ ─ ╩ ≢⅝╢⅛≢⅝⌂

™⅛─ ≤⌂╢╟℮⌂ ─ ⅝↕⁹ ⁸

⌂≥─  

Threshold 

ừ ⁸◘fiⱪꜟ 
ה ─ ≤⌂╢╙─ 

 ♥☻♩◘fiⱪꜟ test sample ≤╙™℮⁹ 

Sample 

Test sample 

◖fi♩꜡כꜟ 

─ ≤⌂╢  

 ◖fi♩꜡כꜟ◘fiⱪꜟ⁸ control sample

≤╙™℮⁹ 

Control 

⁸ 

ꜞⱨ□꜠fi☻ 

│ ─ ─ ╩ ∆╢√╘⌐⁸ ∆╢

≤│ ⌐ ⇔√ ⁹ ⌐ ∫≡ ╘╢═⅝

╙─⁹ 

 ◖fi♩꜡כꜟ│ ∆╢ ─ ⁹ │

∆╢ ≤│ ⌐ ⇔√ ╩ ∆╢ ≢

№╢⁹ 

Reference 

 
╩ ↑∆╢√╘⌐ ≤∆╢ ⁸ │ ─

─ ≢ ╩ ⅎ╢╙─⁹ 

Reference point 

Anchoring point 

 ⌐╟∫≡ ╘√  Measured value 

─  №╢ ─ ─ ≤ ∆╢  True value 

Ᵽ▬▪☻⁸ 

⅛√╟╡ 
─ ⅛╠ ─ ╩ ™√  Bias 
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 ⅛╠ ─ ╩ ™√  
Error 

(of assessment) 

 
⅝ ╘╠╣⌂™ ⌐╟∫≡ ↓╡⁸ ─┌╠≈

⅝≤⌂∫≡ ╣╢  
Random error 

♪כ◖  

⌐⅔™≡⁸ ↕╣√ ─ ⁸ ⌂

≥╩ ⌐ ╠∑⌂™╟℮⌐∆╢√╘⌐⁸ ⌐

⌂≥─ ♪כ◖ ╩ ∆╢  

 ≤╙™℮⁹ 

Coding 

 ⌐ ∆╢  (sensory)assessor 

ừ ┌╣√

 

╩ ∆╢∞↑─ ⅜№╢≤⇔≡ ┌╣√

 
Selected assessor 

ừⱤⱠꜟ 

⌐ ∆╢ ─  

 ⱤⱠꜞ☻♩(panelist)│ ≢ ╩ ∆⁹ 

ⱤⱠꜝכ≤™℮ │  

Panel 

ừ ⱤⱠꜟ ─ ╩ ∆╢ⱤⱠꜟ Analytical panel 

ⱤⱠꜟ ─ ╩ ∆╢ⱤⱠꜟ Preference panel 

 

⌐ ⅜№╢≤⇔≡ ┌╣√ ⁸ │ ⌐≈

™≡─ ⅜№╡⁸ ⅜ ─ ╟╡ ╣√

 

 ≢│⁸ ╡─ ⅜ ∆╢⁹

ñ ò ┘ñ ò≢№╢⁹ 

Expert 

ừ  

─ ─ ⅜ ↄ⁸╕√⁸ ─

⅜№╢ ┌╣√ ─↓≤≢⁸ ⌂ ╩ ∆╢

─⌐ ⇔√ ⌂ ╩ ≈  

Expert assessor 

ừ

 
╩ ™√  Objective method 

ừ

 
ה ⌂  Subjective method 

 ⌐ ∫≡ ℮⁸ ┘ ─ ⅝ Screening 

ừ  
№╠⅛∂╘ ⌐כꜞ◗♥◌√╣↕ ∫≡ ╩ ↑

╢ ┘  
Classification 

 
≈ ─ ─ ה ⁸ │∕─ ─ ╩

∆  
Discrimination 

 
⇔√ ⌐≈™≡⁸ │ ─ ⌐

╩ ═╢  
Ranking 

ừ ↑  
№╠⅛∂╘ ↕╣⁸⅛≈⁸ ╩ ⌐כꜞ◗♥◌√∫

╩ ∆╢  
Rating 

ừ  
№╠⅛∂╘ ↕╣√ ⌐ ∫≡ ⌐ ╩ ∆

╢  
Scoring 

 
─ ─ ⅛╠⁸ ┼─ ⅜ ™╙─

╩⁸ │ ⅛╠ ┬  
Choice method 
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ừ  

─ ה ⁸ ┘ ╩ ∆╢√╘⌐

↕╣√ │ ─ ≢⁸ │ ↑⅜

⌂╙─⁹ 

 ⌐╟∫≡⁸ │⁸ (nominal 

scale)⁸ (ordinal scale)⁸ (interval 

scale)⁸ (ratio scale)⌐ ↑╠╣⁸∕╣∙╣

↕╣╢ ⅜ ╕∫≡ↄ╢⁹ 

Scale 

 ⅝ ™─ ╩ ∆╢√╘─  Hedonic scale 

ừ  ╩ ≢ ⇔√  Descriptive scale 

ừ  ♀꜡ ╩ ≤∆╢  Unipolar scale 

ừ  ─ ╩ ≈  Bipolar scale 

 ⅜ ≈ ╩ ⌐ ∆╢  Overall judgment 

ừ  

 

 

⌂ ╩ ╦∏⁸ ⅜╙≈ ⌐╟∫≡

∆╢  

Independent 

assessment 

ừ  

 

 

≤─ ⌂ ⌐╟∫≡ ∆╢

 

 │ ─ ≢№╢⁹ 

Comparative 

assessment 

 
≈ ─ ╩ ⇔≡ ∆╢≤⅝⁸ ─ ─

╩ ↑≡ ─ ─ ⅜ ╢≤™℮  
Order effect 

 

≈ ─ ╩ ⌐⁸╕√│ ⇔≡ ⇔√≤⅝⁸

∕╣╠─ ─ ╩ ╟╡ ⅝ↄ ∂╢≤™℮

 

Contrast effect 

 
⌐╟∫≡ ⅜ ↕╣╢≤™℮  

 ñ ─⅛√╟╡(expectation bias)ò≤╙™℮⁹ 
Expectation effect 

JIS. Z. 8144. 2004. Ί . Sensory analysis. ΊVocabulary  
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2.4.5 ⌐⅔™≡ ∆═⅝  

(1) ─ ≈ ≤  

≢│⁸ ─ ה ≢ ∆╢√╘⁸ ─

╙≈ ╛ ╩ ⇔√ ⅜ ≤⌂╢⁹ 

⌐⅔™≡ ∆═⅝ ≤ ╩  2.4.4⌐ ∆⁹ 

 

 2.4.4 ─ ≈ ≤  

   

 

≈ ─ ╩ ⇔≡ ∆╢≤⅝⁸

─ ─ ╩ ↑≡ ─ ─ ⅜ ╢≤

™℮  

 ̧ ─

ה ꜝfi♄ⱴ▬

fiꜛ◦כ♀  

 

─ ╩ ∆╢≤⅝⁸ ─ ≢│

─ ⅜ ╕∫≡™⌂™√╘ ⌐

⅜⌂ↄ⁸ ⌂ ╩ ℮ ─↓≤⁹ 

 ̧ ─

ה ꜝfi♄ⱴ▬

fiꜛ◦כ♀  

 ̧ ╩ ⌐ ⇔≡

─ ╩ ╠∑≡⅔

ↄ⁹ 

 ה

 

≈─ ╩ ↄ ↑≡™╢≤ ∂╢ ⅜

ↄ⌂╡⁸≈™⌐│ ∂⌂ↄ⌂╢↓≤⁹ ∂↓≤

─ ╡ ⇔⌐╟╢ ⅝⁸ ╣⁹ 

 ̧ ⌂ ≢ ╩ ╣

≡ ⌐ ╘╢⁹ 

 

─ ⌐ ∆╢ ╠⅛─ ╛ ⌐

╟∫≡ ⅜ ↕╣╢↓≤⁹ ⌐

⅜№╢│∏∞≤™℮ ╩╙∫≡™╢≤ ⌐

⅜ ↄ≡╙ ⅜№╢≤ ∆╢⁹ 

 ̧ ╩ ⅎ╢ ╩┤

∑╢⁹ 

 

™ ╩ ↑√ ⌐ ™ ╩ ↑╢≤⁸∕

─ ™ ⅜ ─ ↕╟╡╙↕╠⌐™∫∕℮

ↄ ∂╠╣╢↓≤⌂≥⁹ 

 ̧ ⌐ ╩ ↄ⁹ 

 
≢ ─ ╩ ∫≡∕╣ ─

⅜≢⅝⌂ↄ⌂∫≡⇔╕℮  

 ̧ ─ ─ ⌐ ∆

╢ 

 

⌐ ╢≤ ─ ╪ ╩≈↑≡⇔╕℮⁹ 

─ ╩ ↑╢⁹ 

 ̧ ₈╦⅛╠⌂™₉╩ ⌐

╣╢⁹ 

 ̧ ╩ ™≡ ↕∑╢⁹ 

 ̧ ╛ ─₈ ₉╩

∆╢⁹ 

─ ≤ ⁸ ≢ ℮ ⁸2012 ⁸ ⁸  

JIS. Z. 8144. 2004. Ί . Sensory analysis. ΊVocabulary  
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(2) ─  

─ ↔≤⌐ ╩ ℮↓≤╙№╡ ╢↓≤⅛╠⁸ ─ ≢ ╩

∆╢↓≤╙ ∆╢ ⅜№╢⁹ 

 

 2.4.5 ─ ─  

  

⌐╙ ⇔⌂™  ⁸   

⌐│ ⇔⌂™  ⁸ ⁸   

─ ⁸ ╩ ∆  ⁸ ה ⁸ ⁸ ⁸  

∆╢ ⌂ꜚ♬♇♩─  ⁸ ⁸  

─ ≤ ⁸ ≢ ℮ ⁸2012 ⁸ ⁸  

 

(3) ─  

─ ≢│ ─ ≢₈ ₉≤₈

₉⌐ ⅛╣╢⁹ 

│⁸ ╩ ─ ─ ⌐ ≈ ⇔⁸ ⅜ ─⌂⅛─╙─↕⇔≢

⇔≡ ⇔⁸∕╣⅜ ≤⌂╢⁹ ⁸ ≢│ ⌐ №╢™│

⇔≡ ─ ╩ ⇔⁸∕╣╩ ⅜ ⇔≡ ─╙─↕⇔≢ ⇔≡

⇔⁸∕╣⅜ ≤⌂╢⁹ 

≢│ ─ ⅜ ↕╣╢⅜⁸ ⅜ ⇔∆⅞╢ │ ⌐

╩ ⇔≡ ╛ ─ ╩ ∆↓≤╙ ╦╣╢⁹ │ ─ ⌐№╢╙─↕

⇔⌐╟∫≡ ⌂╡─ ╩ ℮√╘⁸ ⌐╟∫≡ ⅜ ™≤⅛ ™≤⅛

─ ⅜ ╢↓≤⅜ ⅛∫≡™╢⁹ ⁸ ≢│ ╩ ℮√╘⁸ ─

⅜№∫√≤⇔≡╙ ⇔ ⇔⌐≈™≡│ ⅜ ⌂ↄ≡∆╖⁸ ─ ╩ ╡√™

╙ ╩ ≢⅝╢⅛╠ ⅜⇔╛∆ↄ⌂╢⁹ 
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3 ◦Ⱶꜙ꜠כ♃  

3.1  

─◦Ⱶꜙ꜠כ◦ꜛfiה⸗♦ꜟ╩ ⇔√ ◦Ⱶꜙ꜠כ♃ ╩ ∫≡₈

₉─ ┘ ─ ╩ ∫√⁹ 

│⁸ ⌐ ╣╛∆™ ─ ⌐ ╩№≡⁸ ╩₈Ᵽכ☻

₉≤⇔≡ ⇔√⁹ 

 

3.2  

3.2.1  

│⁸ ─ ╩ ↑╛∆™ ☼כꜟ◒ ≤⇔√⁹  3.2.1 │⁸ ─

┘ ╩ ∆⁹╕√⁸  3.2.1  3.2.5│ ⸗♦ꜟ─ ╩

∆⁹ 

⌂⅔⁸ ─₈ ₉│⁸Loa╩ ∆⁹ 

 3.2.1 ─ ┘  

☼כꜟ◒   

♩fi GT  115,875 GT 

♩fi Disp   27,259 MT 

Loa  288.33 m 

Lpp  246.00 m 

B   37.50 m 

d    8.57 m 

Ᵽ►2,200  ♃☻ꜝ☻ה kW×3 

☻♃fi1,720  ♃☻ꜝ☻ה kW×3 

 20,000 kW×2 

  1,534 m2 

   ⁿ    10,335 m2 

   

Nav. Full Ahead 138.0 rpm 22.1 knots 

Full ahead  75.0 rpm 12.0 knots 

Half ahead  50.0 rpm  8.1 knots 

Slow ahead  32.0 rpm  5.1 knots 

D.Slow ahead  16.0 rpm  2.6 knots 
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 3.2.1 ⸗♦ꜟ ─ Nav.FullŸFull astern 
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 3.2.2 ⸗♦ꜟ ─ N.Full⅛╠  

 

 3.2.3 ⸗♦ꜟ ─ N.Full⅛╠  
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 3.2.4 ⸗♦ꜟ ─ Z 10/10 zig-zag  

 

 3.2.5 ⸗♦ꜟ ─ Z 10/10 zig-zag  
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3.2.2  

│⁸ ─ ≤⇔≡ 4 ⁸ ─ ≤⇔≡ 8

─ 12 ≤⇔√⁹ 

 

3.2.3  

│⁸ ─ ה ╩ ∆╢ 1 ⌐╟╡ ⇔√⁹ 

⌂⅔⁸ │ ≤│∑∏⁸ ⌐│ ─ ┘ ╩ ╠∑∏⌐

╩ ⇔√⁹ 

 

3.2.4  

♃◓Ⱳ⁸│♩כ ╟╡⁸  3.2.2⌐ ∆й 3,600 PS ─♃◓Ⱳכ♩

2 ⅜ ≢⅝╢╙─≤⇔⁸ ≤ ⌐∕╣∙╣ ∆╢╙─≤⇔√⁹ 

 

 3.2.2 ♃◓Ⱳכ♩─  

ton-f  

 Full 4/4  Half 3/4  Slow 2/4  D.Slow 1/4  

3,600 PS  
 43.0 32.3 21.5 10.8 

 40.5 30.4 20.3 10.1 

β ─ 90 ╩ ≤∆╢⁹╕√⁸Half│ Full─ 3/4⁸Slow│ Full─ 2/4⁸Dead Slow│ Full─

1/4─ ≤∆╢⁹ 

 

 

3.2.5  

⸗♦ꜟ │⁸ ⅛╠ ▪▬ꜝfi♪ ╩ⱬכ☻⌐

⇔√⁹ 

(1)  

│⁸ ▪▬ꜝfi♪ ─ RC-1 ≤⇔⁸ ─ ⅝↕⅛╠⁸ ⌂

─ 400m⁸ 16m≤⇔√⁹ 

 3.2.3  

    

RC-1 400 m 16 m 100,000 DWT 
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(2) ⸗♦ꜟ  

⸗♦ꜟ│⁸  3.2.6⌐ ∆≤⅔╡≤⇔√⁹ 

 ̧ │ 300m≤∆╢⁹ 

 ̧ ⅛╠ ─ │ 35 ⁸ │ 410 600m≤∆╢⁹ 

 ̧ ∕─ 2L─ │⁸ ⅛╠ 600m ⇔√ ⌐ ∆╢⁹ 

 ̧ ה │-16m≤⇔⁸ ה │ ⌐ -12m≤∆╢⁹ 

      600m

(400m)

N

S

EW

0m 600m 1000m 2000m

(-12)

(-12)

(-16)

(-16)

600

35

410

10
00

300

352°

330°

0
0
5
°

10
00

 

 3.2.6 ⸗♦ꜟ 
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3.2.6  

(1)  

│⁸ ה ┘ ⌐ ╙ ⅜ ⅝™≤ ⅎ╠╣╢ SW

╩ ∆╢⁹ ─♩כⱬfiⱳכ♄⁸│ ☻Ɑ◒♩ꜟ⌐ ≠ↄ ╩

⇔⁸ 5⁸8⁸10⁸12m/sec─ 4Ɽ♃כfi╩ ∆╢⁹⌂⅔⁸ ╩ ⅎ⌂™√╘⁸

⌐ ┘ ⌐ ╩ ⇔⌂™╙─≤⇔√⁹ 

 

ה (2)  

ה │⁸ ⌂─≢ ⌐ ╓∆ │ ⌂™╙─≤⇔≡ ⇔⌂™⁹ 

 

ה (3)  

ה ─ │⁸ ┘ ╩ ∆╢√╘⁸ ─ ⌂

╩ ∆╢⁹ 

 

3.2.7  

│⁸ ⅜ ┘ ╩ ∆╢╙─≢№╢√╘⁸

┘ │ ⇔⌂™╙─≤⇔√⁹ 

 

3.2.8  

≤∆╢ │⁸ 

 ̧ ≢─₈ ₉ 

 ̧ ⅛╠Ᵽכ☻⌐ ↑√₈ ₉ 

 ̧ ⅛╠Ᵽכ☻ ╕≢─₈ ♅כ꜡ⱪ▪ה ₉ 

≤⇔√⁹ 

☻כ◔ 3.3 ┘  

☻כ◔ ┘ │⁸  3.3.1⌐ ∆≤⅔╡≢№╢⁹ 

1 │ ≤ ─ ─√╘⌐ ⇔⁸2 │ ─ ≤⌂╠⌂™╟℮ꜝfi♄

ⱶ⌐ ⇔√⁹ 

☻כ◔ 3.3.1  ┘  

No      

☼כꜟ◒ 1  Ᵽכ☻  SW  5 m/sec 2 

2 ⁿ ⁿ ⁿ  8 m/sec 3 

3 ⁿ ⁿ ⁿ 10 m/sec 1,5 

4 ⁿ ⁿ ⁿ 12 m/sec 4 
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3.4  

⌐ ∆≤⅔╡⁸3 Ɽ♃כfi─ ╩ ⌐ ⇔⁸ ─☻כ◔ ⌐≈™≡

⌂╢ ─ ╩ ╢≤≤╙⌐⁸ ⌐ ∆╢◖ⱷfi♩╩ ╘√⁹ 

(1) ─ ╩ ℮  

≢ ╩ 5 ≢ ∆╢ ╩  3.4.1⌐ ∆⁹ 

 

 3.4.1 ╩ ≤⇔√ 5 ⁸  

☻כ◔  No.     

 

 

∆╢ ⌐ủ╩≈↑≡ↄ∞↕™⁹ 

 

 

 

╛╛ 

 

≥∟╠≤╙ 

™ⅎ⌂™ 

╛╛ 

  

 

      

      

 1 2 3 4 5  

4.╛╛ №╢™│ 5. ≤ ⇔√ ⁸∕─ ╩⅔ ⅎ

ↄ∞↕™⁹ 

                               

                                 

 

Ᵽכ☻  

∆╢ ⌐ủ╩≈↑≡ↄ∞↕™⁹ 

 

 

 

╛╛ 

 

≥∟╠≤╙ 

™ⅎ⌂™ 

╛╛ 

  

 

      

      

 1 2 3 4 5  

4.╛╛ №╢™│ 5. ≤ ⇔√ ⁸∕─ ╩⅔ ⅎ

ↄ∞↕™⁹ 

                               

                                 

 ♅כ꜡ⱪ▪ה

 

∆╢ ⌐ủ╩≈↑≡ↄ∞↕™⁹ 

 

 

 

╛╛ 

 

≥∟╠≤╙ 

™ⅎ⌂™ 

╛╛ 

  

 

      

      

 1 2 3 4 5  

4.╛╛ №╢™│ 5. ≤ ⇔√ ⁸∕─ ╩⅔ ⅎ

ↄ∞↕™⁹ 

                               

                                 

⌐ ∆╢ 

◖ⱷfi♩ 
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(2) ─ ╩ ℮  

≢ ╩ 5 ≢ ∆╢ ╩  3.4.2⌐ ∆⁹ 

 

 3.4.2 ╩ ≤⇔√ 5 ⁸  

☻כ◔  No.     

 

 

∆╢ ⌐ủ╩≈↑≡ↄ∞↕™⁹ 

 

 ╩

∂⌂™ 

╦∏⅛⌐ 

 

╛╛ 

 

⅛⌂╡ 

 

⌐ 

 

 

      

      

 1 2 3 4 5  

╩ ∂√ ╩⅔ ⅎↄ∞↕™⁹ 

                               

                                 

 

Ᵽכ☻  

∆╢ ⌐ủ╩≈↑≡ↄ∞↕™⁹ 

 

 ╩

∂⌂™ 

╦∏⅛⌐ 

 

╛╛ 

 

⅛⌂╡ 

 

⌐ 

 

 

      

      

 1 2 3 4 5  

╩ ∂√ ╩⅔ ⅎↄ∞↕™⁹ 

                               

                                 

 ♅כ꜡ⱪ▪ה

 

∆╢ ⌐ủ╩≈↑≡ↄ∞↕™⁹ 

 

 ╩

∂⌂™ 

╦∏⅛⌐ 

 

╛╛ 

 

⅛⌂╡ 

 

⌐ 

 

 

      

      

 1 2 3 4 5  

╩ ∂√ ╩⅔ ⅎↄ∞↕™⁹ 

                               

                                 

⌐ ∆╢ 

◖ⱷfi♩ 
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(3) ╩ ℮  

─ ╩ ℮ ╩  3.4.3⌐ ∆⁹ 

 

 3.4.3 ─ ╩ ℮  

☻כ◔  No.     

 

 

1 ∆╢ ⌐ủ╩≈↑≡ↄ∞↕™⁹ 

1 ≢⅝╢ 

2 ≢⅝⌂™ 

 

2 ≢⅝⌂™≤ ⇔√ ⁸∕─ ╩⅔ ⅎↄ∞↕

™⁹ 

                               

                                 

3 ≢⅝⌂™≤ ⇔√ ⁸≥─╟℮⌂ ╩≤╣┌ ≢⅝

╢╟℮⌐⌂╢⅛⅔ ⅎↄ∞↕™⁹ 

                               

                                 

 

Ᵽכ☻  

1 ∆╢ ⌐ủ╩≈↑≡ↄ∞↕™⁹ 

1 ≢⅝╢ 

2 ≢⅝⌂™ 

 

2 ≢⅝⌂™≤ ⇔√ ⁸∕─ ╩⅔ ⅎↄ∞↕

™⁹ 

                               

                                 

3 ≢⅝⌂™≤ ⇔√ ⁸≥─╟℮⌂ ╩≤╣┌ ≢⅝

╢╟℮⌐⌂╢⅛⅔ ⅎↄ∞↕™⁹ 

                               

                                 

 ♅כ꜡ⱪ▪ה

 

1 ∆╢ ⌐ủ╩≈↑≡ↄ∞↕™⁹ 

1 ≢⅝╢ 

2 ≢⅝⌂™ 

 

2 ≢⅝⌂™≤ ⇔√ ⁸∕─ ╩⅔ ⅎↄ∞↕

™⁹ 

                               

                                 

3 ≢⅝⌂™≤ ⇔√ ⁸≥─╟℮⌂ ╩≤╣┌ ≢⅝

╢╟℮⌐⌂╢⅛⅔ ⅎↄ∞↕™⁹ 

                               

                                 

⌐ ∆╢ 

◖ⱷfi♩ 
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3.5  

│⁸ ⌐ ╩ ⇔≡ ◦Ⱶꜙ꜠כ♃ ⌐ ╗╙─≤⇔√⁹╕√⁸

│ ─ ─ ╩ ╕ⅎ≡ ∆╢╙─≤⇔√⁹ 

 3.5.1 ┘  3.5.1│⁸ ─ ≤ ≢─ ╩ ⇔≡™╢⁹ 

─ ╩ ∆√╘⁸ ☻כ◔ ⌐│  3.5.1 ─ ╩ ⌐

⇔⁸ ≥⅔╡─ ⅜ ⅎ≡™╢⅛≥℮⅛╩♅▼♇◒⇔⌂⅜╠ ╩ ⇔√⁹ 

ₒ ─ ₓ 

 ̧ S/BFull─ 12ⱡ♇♩≢☻♃כ♩ 

 ̧ ⌐≡ ╩ ∆╢⁹ │ ⌐ 15° ╩ ⇔≡ 5 10°⌐

∂≡ ⅜ ⌐⌂╠⌂™╟℮⌐ ∆╢⁹ 

 ̧ ⁸ IN ⇔≡ ╩ Half⌐ ∂╢⁹ │╛╛ ⌐ ⇔⁸Ⱪ▬≤─

│ 1B B ╩ ∆╢⁹ │ 330±5° ⅛╠♪ꜞⱨ♩±5°

≤ ≤∆╢⁹ 

 ̧ No.3⁸4Ⱪ▬ ⌐ │ 8ⱡ♇♩╩ ≤∆╢⁹ 

 ̧ ⌐ ╩ Slow⌐ ∂╢⁹ 

 ̧ No.5⁸6 Ⱪ▬─ ≢ 15 25° ─ ⅜ ⅝™≤⅝│ Hard ≢ ⁹

⅜ ™≤⅝│ ╩ Half⌐ ∆╢⁹ 

 ̧ No.5⁸6Ⱪ▬ ⌐ │ 6ⱡ♇♩╩ ≤∆╢⁹ 

 ̧ Ᵽכ☻ N ⌐ ⇔⁸ ╩ Dead Slow⌐ ∂╢⁹ 

 ̧ ⌐ ⇔⁸ ╩ ⁸ ⌐ 3 ⱡ♇♩─ ╩ ≤

⇔⁸ Half Astern╩ ∆╢⁹ 



 

 -30- 

      600m
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 3.5.1 ⌂ ─  

000  

15°≢

⇔⁸5 10°≢  

S/B Full  

12ⱡ♇♩ 

⌐ Half ⌐

⁹ ⅜ ™≤⅝│

Half ─╕╕  

⌐  

Ⱪ▬≤─ 1B  

330±5° 

No.3⁸4Ⱪ▬  

8ⱡ♇♩  

≢ Slow⌐  

No.5⁸6Ⱪ▬  

6ⱡ♇♩  

15 25°≢ ⁹ ⌐

╟∫≡│ Hard ⁹ ⅜ ™

≤⅝│ ╩ Half ⌐  

⌐  

 

3ⱡ♇♩ 

Half Astern  
N ⌐  

Dead slow ⌐  
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 3.5.1 ⌐╟╢ ≢─  

  

 

    330±5° 

    ╟╡╙ ⌐ ∆╢⁹ 

Ⱪ▬╕≢ 1B─ ╩  

    ⁸ ▬fi⇔≡ S/B Full⅛╠ Half⌐  

⅜ ™ │ Half─╕╕  

≢ Slow⌐  

No.3⁸4Ⱪ▬ 8knots  

6 knots 

No.5⁸6Ⱪ▬ 5knots 

     

♪ꜞⱨ♩    ±5deg  

 

─  N ⌐ ⇔≡⁸Dead Slow⌐  

    ≢⅝╢∞↑ ⌐   

    15 25°  

         ⅜ ™≤⅝│ Hard ⁸ Half⌐  

    

 ה

▪ⱪ꜡כ♅ 

     Half Astern╕≢  

          

     

    ≢ 3knots  
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3.6 ◦Ⱶꜙ꜠כ♃  

3.6.1 ≤ ⌐ ∆╢  

 3.6.1  3.6.4│⁸ ⇔√ ≢─ ≤ ╩ ⇔≡™╢⁹ 

(1)  

 3.6.1  3.6.4─ ─ ─ │ 1 ↔≤─ ⁸ ─ │ ╛ ⁸☻

ꜝ☻♃─ ⁸ ⁸♪ꜞⱨ♩▪fi◓ꜟ⁸ ─ ה

╩ ∆◓ꜝⱨ╩ ⇔≡™╢⁹↓╣╠─ ╩╙≤⌐⁸ ≢ ⇔√

⌐ ∆╢ ≤─ ╩  3.6.1  3.6.5⌐ ∆⁹ 

─ │ ─≤⅔╡≢№╢⁹ 

ᵑ  

⅛╠ IN ∆╢√╘⌐ ╩∆╢♃▬Ⱶfi◓≤ ─ ⅜ ⇔ↄ⁸

┼─ ⌐ ╩ ⇔√⁹ ≢│™∏╣╙ ⌐╛╛ ⇔≡

⇔⁸ ⌐ ≤⇔≡™√ 1B B│ ─ ╟╡╙ ☻כ◔√⇔

╙ ╠╣√⁹ 

─ ≤♪ꜞⱨ♩ │⁸ 5m/sec─◔כ☻≢│ 7.9°⁸♪ꜞⱨ♩

4.7°≢№∫√─⌐ ⇔⁸ 8m/sec│ 9.7°⁸♪ꜞⱨ♩ 6.0°⁸ 10m/sec

─ 1 │ 14.1°⁸♪ꜞⱨ♩ 8.2°⁸ 10m/sec─ 2 │ 12.2°⁸♪ꜞ

ⱨ♩ 7.3°⁸ 12m/sec│ 10.9°⁸♪ꜞⱨ♩ 9.3°≤⌂∫√⁹ 

ᵒ  

Ᵽכ☻⌐ ↑≡ ∆╢ ≢│⁸ 15 25°╩ ⇔⁸ ─ ⌐╟∫≡│

Hard╩ ∆╢ ≢№∫√⁹ 

5m/sec─◔כ☻≢│ ≥⅔╡ 25°≢ ⇔⁸ ╙ Slow─╕╕≤

⇔≡™√⅜⁸ 8m/sec≢│ Hard╩ ∆╢≤≤╙⌐⁸ ─ ╩ ₁⌐

⇔≡↕╠⌐ ╩ ╟℮≤⇔√⁹↕╠⌐ 12m/sec─◔כ☻≢│ ╩

⌐ ⇔⁸ ─☻ꜝ☻♃ Full≢ ⇔≡ ⅜ ╦╣√⁹ 

ᵓ ה▪ⱪ꜡כ♅ 

♅כ꜡ⱪ▪ה ⌐⅔™≡│⁸ │™∏╣╙ Slow Astern╕≢ ↕╣⁸

│ ≢ 3ⱡ♇♩≤∆╢ ≥⅔╡⌐╒╓ ╦╣√⁹ 
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(2) ⌐ ∆╢  

 3.6.1  3.6.4─ ─ ─ │⁸ ↔≤─ ╩⁸₈ ₉◓

ⱪ≤₈כꜟ ⌐ⱪכꜟ◓₉ ↑⇔√ ╖ → ◓ꜝⱨ≢ ⌐ ⇔√╙─

≢№╡⁸ ─ ⌐│ ─ ╩⇔√ ─ ╩ ⇔≡™╢⁹ 

─ │₈ ₉⁸ ─ │₈ ₉⁸ ─ │₈ ─

₉╩ ⇔√ ≢№╢⁹ ─ ─ ─◖ⱷfi♩│⁸₈ ≢⅝⌂™ ₉≤₈

≤ ⅎ╠╣╢ ₉⌐≈™≡ ⇔≡™╢⁹ 

⌂⅔⁸ ─ ⌐│⁸₈ ₉≤₈╛╛ ₉─ ─ 4.5≤ ∆╢⌂≥⁸ ⇔√

─ ─ ╩ ⇔√ ⅜ ╠╣√⅜⁸∕─╟℮⌂ │⁸4≤ 5⌐∕╣∙╣ 0.5

ⱳ▬fi♩∏≈ ╖ →≡ ∆╢╙─≤⇔√⁹ 

₈ ─ⱪכꜟ◓₉ │ ⌂™⅜⁸₈ ─ⱪכꜟ◓₉ ≤ ⅝⌂

™│⌂ↄ⁸⅔⅔╗⌡ ∂ ≤⌂∫≡™╢⁹ 

₈ ₉╟╡╙ ─ ⅜ ™₈ ₉─ ⅜ │┌╠≈

ↄ ⌐№╢⁹ 

│⁸ 5 8m/sec╕≢│ ≥⅔╡ ⅜ ⅎ⁸ │ ≢№∫

√⅜⁸ 10m/sec≢│ │╛╛ ⇔ↄ⁸ 12m/sec≢│ │ ⇔⅛∫√≤◖ⱷfi

♩⇔√⁹ 
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 ̧ ─ ⌂ ⅜ ⁸Leeway ⅜ ⅝
™ 

 ̧ ♪ꜞⱨ♩ ⅜ ⅝∆⅞⁹ ╩ ≤∆≤ ⅜ ⅝≠
╠ↄ⌂╢ ╙№∫√ 

 ̧ ⌐╟╢ ⅜╡─ ╘⅜ ⇔™ 10 ─
LeeWay ⅜№╡⁸ ⅎ∏ ECDIS⁸GPS⌐╟╢

LeeWay ─ ⅜  
 ̧ ♪ꜞⱨ♩ 13 15°⁸√∞⇔⁸⅔⅔╗⌡ 25°─
⅜ ≢⅝√⁹ 

 ̧ ♪ꜞⱨ♩ 10° №∫√ 
 ̧ LeeWay ╩ ⅎ⁸ ⅛ↄ ∆╢≤≤╙⌐ ≢⅝
⌂⅛∫√√╘ 

 ̧ ⇔≡ IN ≤™℮ │№╢∞╤℮⅜⁸
LeeWay ╩ ≢ ⅛ↄ ∫√ ⁸Ⱪ▬⁸

⌐ ≠ↄ↓≤⅜ ⅛№∫√√╘ 
 ̧ ♪ꜞⱨ♩ 10 11°≢ ⅜ ╟╡ ─
╩ ™≡ ⇔≡™╢ 

 ̧ ≢ Full ≢─ ⁸ ╙ Hard ≢─ ⅜  
 ̧ ⅜ ⇔™ ⅜№∫√⁹ ╩ ≤⇔≡
⅝⅜ ↄ⌂╢≤ ≢╙ ⇔ↄ ∂╢ 

 ̧ ENG ╩ ⇔⌂↑╣┌ ≢⅝⌂™ 
 ̧ Slow ahead╕≢ENG ╩№→╢ ≢ 15°
│ ≢⅝√  

 ̧ ≢─ ⅜ ≢⁸  
 ̧ ◄fi☺fi ⌐ │№∫√╙──⁸ ─╖─

≤⌂∫√√╘ 
 ̧ ⌐ ™ ⅜ ⅛⌂ↄ⌂∫√⅜⁸ ─◄fi
☺fi─ ™ ↑≢ ⇔≡™√⁹↓─ ™ ↑⅜
≢⅝⌂↑╣┌⁸₈╛╛ ₉≤ ╦╣╢
  

 ̧ ⅜≢⅝≡™√╙──⁸ ⌐⅛⌂╡ ≤↕╣≡™
√  
 ̧ ▪ⱪ꜡כ♅⌐ ⌂™⅜⁸ ─ ╕≢─
⌐╟╢ ⌐  
 ̧Slow astern ≢ Ᵽכ☻ ≢ 2kt ≢⅝√ 
 ̧ ╡⌐ ╩ ⇔  

 
 ̧ IN ☻כ◖─ ╡⅜ ⇔™ 
 ̧ ♪ꜞⱨ♩ ⅜ ⅝∆⅞⁹ ╩ ≤∆≤ ⅜ ⅝≠
╠ↄ⌂╢ ╙№∫√ 

 ̧ ⌐╟╢ ⅜╡─ ╘⅜ ⇔™ 
 ̧ 10 ─ LeeWay ⅜№╡⁸ ⅎ∏ ECDISהGPS
⌐╟╢ LeeWay ─ ⅜  

 ̧ ♪ꜞⱨ♩╩ ⇔≡ ⌐ ╢ ⅜№∫√ 
 ̧ ♪ꜞⱨ♩ 10° №∫√ 
 ̧ ♪ꜞⱨ♩ ⅜ ⅝ↄ⁸ ╙ ⇔≡™√√╘ 
 ̧ ♪ꜞⱨ♩⅜ 10 11°≤ ⅝ↄ ─ ה ╩
™≡ ⇔√ 

 ̧ ─ ⁸ ╕≢⌐ ⇔ ⅜⅛⅛╡⁸ ╩
╡⌐  

 ̧ ┘ ─ ⌐№╕╡ ⅜⌂⅛∫√ 
 ̧ ⅜ ⇔™ ⅜№∫√⁹ ╩ ≤⇔≡
⅝⅜ ↄ⌂╢≤ ≢╙ ⇔ↄ ∂╢ 

 ̧ ENG ╩ ⇔⌂↑╣┌ ≢⅝∏ 
 ̧ ─ ⌐⁸Slow ahead ╕≢ ENG ╩ ℮ ⅜
№∫√ 

 ̧ ≢─ ⅜ ≢⁸ ╩ ⇔√ 
 ̧ ◄fi☺fi ⌐ │№∫√╙──⁸ ↔≤─

≢─ ≤⌂∫√√╘ 
 ̧ ⌐ ℮ ─ ⁸ENG ─

₁─ Order ┘ ╩⅛⌂╡ ⅛ↄ╙∫
≡™√√╘ 

 ̧ ─◄fi☺fi╩ ™ ↑╢↓≤≢ ⌐ ℮
⅝ ╩ ∫≡™√ 

 ̧ ─ ⅜ ⅝™╙──⁸ ≢⅝≡™√ 
 ̧ ▪ⱪ꜡כ♅⌐ ⌂⇔ 
 ̧Slow astern ≢Ᵽכ☻ ⌐ ≢ √ 
 ̧ ╡⌐ ╩ ⇔  
 ̧◄fi☺fi ⌐ ⅜№∫√⅜⁸ ─ ⌐
⇔≡™√√╘ 
 ̧☻ꜝ☻♃─ ⅜ ⌐ ⅛⁸ ╩
∂╢ 

 
 ̧ IN ⇔┌╠ↄ─ ☻כ◖│ ╡⅜  
 ̧ ♪ꜞⱨ♩ ⅜ ⅝∆⅞⁹ ╩ ≤∆≤ ⅜ ⅝≠
╠ↄ⌂╢ ╙№∫√ 

 ̧ ♪ꜞⱨ♩ 10° №∫√ 
 ̧ ♪ꜞⱨ♩⅜ 10 11°≤ ⅜ ─ ה
⌐ ™≡⅔╡⁸ ┼─ ╩ ∆╢≤ ╕⇔ↄ
⌂™ 

 ̧ ▪ⱪ꜡כ♅─ ≢ LeeWay ╩ ∆═⅝ 

 ̧ ↓─ ≢│⁸♃◓⁸Ᵽ►☻ꜝ☻♃─ ╩
≢⅝∏ 

 ̧ ─╖≢ ≢⅝∏⁸ ╩  

 ̧ │♅כ꜡ⱪ▪ה ≢№╢⅜⁸ ─ ≢
─ ⌐╟╢ ╩ ∆╢≤◖fi♩꜡כꜟ⅜ ╡
⌂™ 

 ̧ ╙℮ ⇔ ⌐ ─ ⌐ ↑╢↓≤⅜  
 ̧ ♃◓Ⱳכ♩─ ╩ ╢ 
 ̧ ─ ⁸ │ ╙ ─⌂™

╩≈ↄ╡∞∆ 
 ̧ ▪ⱪ꜡כ♅─ ≢ LeeWay ╩ ⇔√ IN
─ ╩ ™ ∆╢ 

 ̧ ⅜ ∫√╟℮⌐ ENG ─ ⅜ ≤
⌂╢ 

 ̧ ♃◓─ ╩ ↑╢ 

 ̧ ⌐☻ꜝ☻♃╙⇔ↄ│♃◓ ⅜ ≢│ 

 

ₒ ┼─ⱥ▪ꜞfi◓ ₓ 
1 ≥⅔╡─ ⅜ ⅎ√⅛  ⅎ√ 
2 │ ⇔⅛∫√⅛   ≢№∫√ 

 

ₒ ⌐ ∆╢ ─◖ⱷfi♩ₓ 
 

 ̧ ─ ⌐ ⇔≡ ≢№╢√╘⁸∕─
─ ⅜ ⇔™ 

 ̧ ≤™℮ ⌐│⁸ ⌐ ⅜№╢ 
 ̧ 5 ≢╟™≤ ℮  
 ̧₈ ₉ ₈╛╛ ₉─ ⌐ ═≡⁸₈╛╛

₉ ₈≥∟╠≤╙™ⅎ⌂™₉─ ⅜ ⅝™
 

 ̧ ≤ ⇔√ ─₈ ≢⅝╢₉≤∆╢
─ ⅜  

 ̧ ≢№╣┌⁸ ♦ꜙ▪ꜟ─ │ ≤⌂
╠⌂™⅜⁸ ≢№╣┌ ≢⅝╢⁹ │
≤╖⌂⇔ ⇔√⁹ 

 ̧♪ꜞⱨ♩ ⅜ ⅝ↄ⁸ ─ ⅜ ⅝ↄ ∂√ 
 ̧ 2 2 ╩♦ꜙ▪ꜟ≢ ⅎ╢≤─ ≢ ⇔
√ 

 ̧Ᵽ►ה☻♃fi☻ꜝ☻♃ ⁸ ◄fi☺fi
─ ⅜ ⇔∏╠ↄ⁸ ∆╢ ⌐
◘▬♪╕≢ ↄ ⅜№∫√─≢⁸ ⌂
⅜≢⅝∏╠⅛∫√ 

 
 ̧ ≈↑╛∆™ 
 ̧ ↕─ ╩ ═╢─≢№╣┌  
 ̧ ≢│№╢⅜⁸ ≢⅝╢ ─ ╩◖
ⱷfi♩≤⇔≡ ≢⅝╣┌ ™ 

 ̧ ⁸ ⌐╛╛ ⅜ ∂╠╣√ 
 ̧ ⌐╟╢ ╙ ⌐ ∫√√╘≢№
╢≤ ℮⅜⁸₈ ₉─ ┘ ─
⌐ ™╩ ∂√⁹ 

 ̧ ≢⅝╢∞↑ ─ ─
╩ ╣√≈╙╡≢ ⇔√≈╙╡≢№╢
⅜⁸₈ ₉≤™℮ ⅜№╢√╘⁸ ∏
⇔╙⁸∕╣╩ ≢⅝≡™╢≤│ ™ ╣⌂
™≤ ⅎ╢ 

 ̧ ─₈╦∏⅛⌐ ₉≤▪ⱪ꜡₈─♅כ╦
∏⅛⌐ ₉≢│⁸ ─ ⌐╟╡ ↕╩
∂√⅜⁸₈ ╩ ∂⌂™₉≤─ ≢ủ╩
↑╢ ⅜╗∏⅛⇔™╟℮⌐ ℮ 

 ̧ IN ⇔√ ─ ⅜≢⅝√ ⅛╠│
╩ ∂≡ ⇔≡™√⁹ 

⌐ ╢ ─ ⅜ ⇔≡⅔╡⁸
⅜ ↄ⌂∫√⅜⁸ ⅜≢⅝⌂ↄ⌂∫

√ ─ ⅜ ⅛╢≤ ⅛∫√" 

─  
 ̧ ₈ ≢⅝⌂™₉≤∆╢⌐│ ⅜™╢⁹₈
≢⅝╢₉≤╙ ™≠╠™Ҝ≈↑≠╠™ 

 ̧ 2 ─ ≢│◖ⱷfi♩─ ⅜ ⇔™ 
 ̧ ─ ↕⅜№∫≡╙⁸ ⅝⌂♬▪Ⱶ☻⅜⌂
™ ╡₈ ≢⅝╢₉╩ ⇔≡⇔╕℮╟℮⌐
╦╣╢ 

 ̧ ⌐ ⇔≡ ≢™╢⅜⁸₈∟╞∫≤ ₉
≤™℮ ∂≢№╢⁹₈ ≢⅝╢₉ ≢╙⁸
₈ ≢⅝╢╙⁸ ⌂╢ ⅜№╣┌⁸⅔
ⅎ ↕™₉─ ⅜№∫≡╙ ™⅛╙ 

 ̧ ⌐₈ ⅝≢ ≢⅝╢₉╩ ⅔ ™
⇔√™ 

 ̧ ─ ╕≢ ⇔≡™⌂™√╘ 
 ̧ ₈╛╛ ₉≢№╢⅜₈ ≢⅝╢₉⁸₈╦∏
⅛⌐ ₉≢№╢⅜₈ ≢⅝⌂™₉ ⁸
─ ╩ ∆╢⌐ ╢ ─ ⌐ ∆╢
ⱴכ☺fi ⁸ ₁⌐╟╡ ⌂╢ ─ ⅜
╣⌂™≤ ∂√⁹ ⅎ┌⁸₈ ₉≤™℮
╩ ∟≈≈╙⁸₈ ╛▬fi◦♦fi♩ │
╖ ⇔⁸Ⱪ▬ה ₉⅜⌂™√╘⁸₈
≢⅝╢₉≤ ⅎ╢ ⅜™╣┌⁸∕╣│₈
╩ ∂⌂™₉⁸₈ ₉⌂√╘⁸₈ ≢⅝╢₉
≤ ⅎ√ ≤ ∂≤⌂∫≡⇔╕℮─≢│⌂™
⅛≤ ⅎ╢ 

 ̧ ♅כ꜡ⱪ▪ה ─ ⌐≈™≡⁸☻ꜝ
☻♃─ ≢Ᵽꜝfi☻ ≤ ─ ─
Ᵽꜝfi☻ ╩≤╢─⅜⁸ ⇔™─≢│⌂™⅛≤
∂√⁹ ─ ─ ⅜  

 ̧ ⌐ ∫≡⁸ ⇔√ ╩ ⇔≡⅛╠
│⁸ ─ ∆═⅝ │⌂™≤ ∆╢⁹
⌐╙≥≥♩כ◦ ╙ ∆╢─

│ ™▪▬♦▪≢№╢ 
 

 3.6.1 ┘ 1 ⌐ ☻כ◔√⇔ SWה 10m/sec

N

0

1NM

0

2000m

10.0 m/sec

0 min
 12.0 kts <000>

3 min
 10.2 kts <318>

6 min
 7.9 kts <336>

9 min
 7.3 kts <320>

12 min
 7.3 kts <318>

15 min
 5.4 kts <323>

18 min
 4.3 kts <319>

21 min
 4.5 kts <348>

24 min
 3.5 kts <357>

27 min
 3.4 kts <353>

30 min
 2.2 kts <010>

33 min
 2.0 kts <008>

SHIP:NO_NAME[Loa=290.0m, B=37.5m]

0 3 6 9 12 15 18 21 24 27 30 33
Time[min]

FULL.A
HALF.A
SLOW.A

D.SLOW.A
STOP

D.SLOW
SLOW
HALF
FULL

NAV.FULL
ENG.TEL.S

0 3 6 9 12 15 18 21 24 27 30 33
Time[min]

FULL.A
HALF.A
SLOW.A

D.SLOW.A
STOP

D.SLOW
SLOW
HALF
FULL

NAV.FULL
ENG.TEL.P

0 3 6 9 12 15 18 21 24 27 30 33
Time[min]

-40.0
-30.0
-20.0
-10.0

0.0
10.0
20.0
30.0
40.0

Rudder(S)
[deg]

0 3 6 9 12 15 18 21 24 27 30 33
Time[min]

P.FULL

HALF
SLOW

SLOW
HALF

S.FULL

STOP

B.Thruster
[12.0%]

0 3 6 9 12 15 18 21 24 27 30 33
Time[min]

P.FULL

HALF
SLOW

SLOW
HALF

S.FULL

STOP

S.Thruster
[14.9%]

S.Thruster

0 3 6 9 12 15 18 21 24 27 30 33
Time[min]

0.0
3.0
6.0
9.0

12.0
15.0

OG
[kts]

0 3 6 9 12 15 18 21 24 27 30 33
Time[min]

-60.0
-40.0
-20.0

0.0
20.0
40.0
60.0

Turn.Rate
[deg/min]

0 3 6 9 12 15 18 21 24 27 30 33
Time[min]

-20.0
-15.0
-10.0
-5.0
0.0
5.0

10.0
15.0
20.0

Drift
[deg]

0 3 6 9 12 15 18 21 24 27 30 33
Time[min]

-60.0
-40.0
-20.0

0.0
20.0
40.0
60.0

LatSpeed(F)
[cm/sec]

0 3 6 9 12 15 18 21 24 27 30 33
Time[min]

-60.0
-40.0
-20.0

0.0
20.0
40.0
60.0

LatSpeed(A)
[cm/sec]
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-
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 ̧ ⅛╠ B │ ↕╣≡™√╙──⁸⅛⌂╡

╡─ ≤⌂∫≡⅔╡⁸╕√ ⌐ ╩
Hard ╙ ⇔⁸ ─ ╩ ∫≡™╢⁹
⌂─⅛⁸ ⅛⅜  

 ̧ ⅜ ⌐ ⌐ ∑╢ ⅜№╡⁸╕√
╩☻כ◖⌐ ∆╢√╘⁸♪ꜞⱨ♩⅜ ⅝ↄ⌂╡⁸

↕⅜ ⌐ ⅝ↄ ╢ ⅜№∫√⁹
─ ─ ╩≥─╟℮⌐ ∆╢⅛⅜  

 ̧ ⅝⌂ ╙ ⌂ↄ Driftangle2 3°⁸
╡ ╡≢№∫√⅜⁸ ╡ 

 ̧ Course─ Order ─ ⁸╕√⁸∕╣⌐ ∆╢
Q/M ─ ─≤╡ ⅜ ⅝ↄ ╙ ∫≡™√↓≤
⅛╠ 

 ̧ ⅛╠ ╕≢ ╟╡
╩ ⇔≡™√ 

 ̧ 15 ≢ 10 15 ╩ √ 
 ̧ ╡≢ ╩ ╟╡ ⌐ ↑⌂↑╣┌
⌂╠⌂⅛∫√↓≤⅜ ─  

 ̧ ╩fiכ♃☻▪הכ꜡☻ה♪♇♦⌐ ∫
√√╘⁸ ⅜ ╟╡ ∟∆⅞√ 

 ̧ Slow astern ≢Ᵽכ☻ ⌂ ≢ ≢⅝
√ 

 ̧ ╡⌐ ⇔√ 

 
 ̧ │√⇔≡ ⌂ ∞∫√─⅛⁸ ─ ⌂─
⅛⁸ ⅛╠⌂™⅜ 

 ̧ ╩ ∂⌂⅛∫√ ╒╓ ╡⌐  
 ̧ ♪ꜞⱨ♩─ ⌐╛╛ ⇔≡™╢╟℮⌐ ∂√
√╘ 

 ̧ ⌐⅔™≡ LeeWay ─ ⁸ ⁸Course
⅜ ≢↕╣≡⅔╡ ⌐ IN ⇔┌╠ↄ

─ ⁸ ⌐ ⇔≡™√╟℮⌐ ℮⅜⁸⇔┌╠
ↄ ⇔√ │№╢ ∕╣╠⅜ ∟ ™≡⅝√
√╘ 

 ̧ ─ ╩ ⇔√─⅛⁸ ⌐ ∑╟℮≤⇔≡⁸⅛
ⅎ∫≡ ⌂ ⅝╩⇔√╟℮⌐ ∂╢⁹ ─
╘⅜ ⇔™─≢│⌂™⅛≤─ ∂╩╙∫√ 

 ̧ ⅜ ╡⌂™─⌐⁸ ⌐ ─ ⌐ ∫≡™√ 

 ̧♪ꜞⱨ♩ ⅜ ⌐ √─│ ∞∫√ 
 ̧ 15 ≢ ≢⅝⁸ ╩ ∂⌂⅛∫√ 
 ̧ ─ ⅜ ╟╡ ╡≢ ╩ ╡⌐

√∞⇔⁸  
 ̧ ⌐ ™ ⅜⌂ↄ⌂╡⁸☻ꜝ☻♃≢ ⇔≡™
√⅜⁸ ╩ ⇔√─⅛⁸ ⌐ ⇔≡™√⁹

─ ─ ╘⅜ ⇔™─≢⌂™⅛≤ ∂√ 
 ̧☻ꜝ☻♃─ ╛ TwinEngine ─ ╩ ∫√

╩ ∆╢≤ ⌂ ⌐⌂╢─≢│ 

 ̧ ╒≤╪≥ │⌂™╙──⁸ ↄ ╩ ∂⌂™
╦↑≢│⌂™ 

 ̧ ⌂ ⌂ ≢ ≢⅝√ 
 ̧ ╡⌐  
 ̧ ≤ ─ ┼─ ─Ᵽꜝfi☻⌐ ⇔
↕⅜№╢╟℮⌐ ∂√ 

 
 ̧ ∆╢↓≤─ ↕╩ ⇔√ 
 ̧ 1≤ 2─ ↄ╠™∞⅜⁸ ≢⅝⌂™╕≢│⌂

™ 

  

 ̧ ─⅛⌂╡ ⅛╠ ⇔≡ ∆╢ 
 ̧ ⌐כ♄כ○ ╩ ∆╢ 

  

 

ₒ ┼─ⱥ▪ꜞfi◓ ₓ 
1 ≥⅔╡─ ⅜ ⅎ√⅛  ⅎ√ 
2 │ ⇔⅛∫√⅛   ≢№∫√ 

 

ₒ ⌐ ∆╢ ─◖ⱷfi♩ₓ 
 

 ̧ ─ ⁸ ≤─ ⌐≈™≡ ╠⅛
⌐∆╢↓≤⅜ ≤ ╦╣╢ 

 ̧ ─ ⌐ ∆╢ ≤ ╩
≥─╟℮⌐ꜞfi◒↕∑╢⅛ ≢№╢ 

 ̧◖ⱷfi♩⅜ ⇔≠╠™ 
 ̧ ≡─ ⌐⅔™≡⁸ ─ ╩ ≤
⇔≡≤╠ⅎ≡⇔╕℮ 

 ̧ ╩ ∂⌂⅛∫√ ≢╙⁸◖ⱷfi♩╩
≢⅝╢╟℮⌐⇔≡⅔⅝√™⁹ 

 ̧ ≤─∏╣⅜№∫√ ⌐ ─
╩ ≢⅝╢ ╩ ↑≡╙╠™√™ 

 ̧◄fi☺fi ⁸ ⌐ ⅜№∫√ 
 ̧ ⁸╡№≢☻כ◔─╘≈ ─ ≢╙ ─
℮∟⌐ ≥☻כ◔─ ⇔≡ ⌐ ≡⇔
╕℮─≢│⌂™⅛≤ ∫≡™√⅜⁸ ≤∕─
╟℮⌂↓≤│⌂⅛∫√⁹√∞⇔⁸ ⌐₈
╩☻כ◔ ⇔≡ ╩☻כ◔ ∆╢₉≤
⌐│ ™≡™√⁹∕─√╘⅛ ≢☻כ◔ ⅎ⌐
₈╛╛ ₉─ ≤ ╛╛₈─☻כ◔ ₉
─ │ ⌂╢⅛╙⇔╣⌂™ 

 ̧ ─ ╩ ⌐⇔√─⅛⁸ ⌐ ∑╟℮≤⇔√
╟℮⌐ ╦╣╢⅜⁸∕─ ⌐≈™≡◖ⱷfi♩╩
ↄ ⅜⌂™ " ⌐ ╟
╡ ⌐ ⇔√ ≢№╡⁸ ⅜ ∂◦
≢fiꜛ◦כ◄ꜙ♅ ╩ ⇔√ ⁸
─ ▬ⱷכ☺ ⁸ ─ ╩ ⌐
⇔≡™╢╟℮≢№∫√⁹ 

 ̧ ─ ⅜ ─ ⁸ ⅝ↄ
⇔≡™╢╟℮⌐ ∂√⁹Order │ ⌐╟╢
╒℮⅜ ─ ⌐ ≠↑╢╟℮⌂ ⅜
∆╢" 

 
 ̧ ⌐⅔™≡│ ↕╣≡⅔╡⁸₈
╩ ∂⌂™₉≤ ⇔√⅜⁸ ⌐╟╢
⅛╠╦⅛╢╟℮⌐₈ ╩ ∂⌂™₉

₈ ₉≢│⌂™ 
 ̧ ╩ ⅝╛∆ↄ ∂╢ 
 ̧ ◖ⱷfi♩⅜ ⇔≠╠™ 
 ̧ ╩ ∂⌂⅛∫√ ≢╙⁸◖ⱷfi♩╩

≢⅝╢╟℮⌐⇔≡⅔⅝√™ 
 ̧ ⌡☻♩꜠☻⌂ↄ ≢№∫√ 
 ̧ ≢─ ≤ ∂ↄ⁸ ⌐ כ◔
☻╩ ⁸ ⅛╠ ⇔⁸ ╩☻כ◔ כ◔
☻≤ ⌐ ⌂™╟℮⌐⇔√ ⌐ ⁹
∕─√╘⅛╙⇔╣⌂™⅜⁸ ╢↑⅔⌐☻כ◔

─ ⌐⅔↑╢₈ ₉─ ⁸
⅜ ≥☻כ◔ ≤⌂╢⅛ ⅜⌂™ 

 ̧ ₈ ╩ ∂⌂™₉≤₈╦∏⅛⌐ ₉─
╩⁸₈╦∏⅛⌐₉⁸₈╛╛₉─ ⅜ ∂

≢⌂™╟℮⌂ ⅜∆╢ 

─  
 ̧ ₈ ≢⅝╢₉≤ ⅎ≡│™╢⅜⁸ │№╢ 
 ̧ ◖ⱷfi♩⅜ ⇔≠╠™ 
 ̧ ⌐♩כ꜠♩☻│☻כ◔─↓ ≢⅝╢ 
 ̧ ≢⅝╢ ≢╙⁸◖ⱷfi♩╩ ≢⅝╢╟
℮⌐⇔≡⅔⅝√™ 

 ̧ ⌡ ⇔™ │ ╠╣⌂⅛∫√ 
 ̧ ₈╛╛ ₉≢№╢⅜₈ ≢⅝╢₉⁸₈╦∏
⅛⌐ ₉≢№╢⅜₈ ≢⅝⌂™₉ ⁸
─ ╩ ∆╢⌐ ╢ ─ ⌐ ∆╢
ⱴכ☺fi ⁸ ₁⌐╟╡ ⌂╢ ─ ⅜
╣⌂™≤ ∂√⁹ ⅎ┌⁸₈ ₉≤™℮
╩ ∟≈≈╙⁸₈ ╛▬fi◦♦fi♩ │
╖ ⇔⁸Ⱪ▬ה ₉⅜⌂™√╘⁸₈
≢⅝╢₉≤ ⅎ╢ ⅜™╣┌⁸∕╣│₈
╩ ∂⌂™₉⁸₈ ₉⌂√╘⁸₈ ≢⅝╢₉
≤ ⅎ√ ≤ ∂≤⌂∫≡⇔╕℮─≢│⌂™
⅛≤ ⅎ╢ 

 ̧ ₈ ≢⅝╢₉⌐ủ╩ ↑√ ⌐ ╩
∆╢√╘─▪▬♦▪⌂≥╩◖ⱷfi♩∆╢

⅜⌂ↄ⌂∫≡⇔╕℮─≢│ ╙∫√™
⌂™ ⅜∆╢ 

 ̧ ≤⇔≡│⁸ ⅝⌂ │⌂⅛∫√≤ ℮
⅜⁸ ─ ╩ ⇔ ⇔√⅛≥℮⅛⁸
─ ╩ ∆╢ ⁸ ⌐ ╢

Order ╩ ≤⇔≡ ╣╢ │⌂™⅛ 

 

 3.6.2 ┘ 2 ⌐ ☻כ◔√⇔ SWה 5m/sec

N

0

1NM

0

2000m

5.0 m/sec

0 min
 12.0 kts <000>

3 min
 11.0 kts <330>

6 min
 7.6 kts <309>

9 min
 7.5 kts <330>

12 min
 6.1 kts <329>

15 min
 6.1 kts <326>

18 min
 5.9 kts <326>

21 min
 4.6 kts <007>

24 min
 3.0 kts <021>

27 min
 2.6 kts <020>

30 min
 2.6 kts <017>

33 min
 2.4 kts <012>

36 min
 1.9 kts <010>

SHIP:NO_NAME[Loa=290.0m, B=37.5m]

0 3 6 9 12 15 18 21 24 27 30 33 36
Time[min]

FULL.A
HALF.A
SLOW.A

D.SLOW.A
STOP

D.SLOW
SLOW
HALF
FULL

NAV.FULL
ENG.TEL.S

0 3 6 9 12 15 18 21 24 27 30 33 36
Time[min]

FULL.A
HALF.A
SLOW.A

D.SLOW.A
STOP

D.SLOW
SLOW
HALF
FULL

NAV.FULL
ENG.TEL.P

0 3 6 9 12 15 18 21 24 27 30 33 36
Time[min]

-40.0
-30.0
-20.0
-10.0

0.0
10.0
20.0
30.0
40.0

Rudder(S)
[deg]

0 3 6 9 12 15 18 21 24 27 30 33 36
Time[min]

P.FULL

HALF
SLOW

SLOW
HALF

S.FULL

STOP

B.Thruster
[8.2%]

0 3 6 9 12 15 18 21 24 27 30 33 36
Time[min]

P.FULL

HALF
SLOW

SLOW
HALF

S.FULL

STOP

S.Thruster
[3.7%]

S.Thruster

0 3 6 9 12 15 18 21 24 27 30 33 36
Time[min]

0.0
3.0
6.0
9.0

12.0
15.0

OG
[kts]

0 3 6 9 12 15 18 21 24 27 30 33 36
Time[min]

-60.0
-40.0
-20.0

0.0
20.0
40.0
60.0

Turn.Rate
[deg/min]

0 3 6 9 12 15 18 21 24 27 30 33 36
Time[min]

-20.0
-15.0
-10.0
-5.0
0.0
5.0

10.0
15.0
20.0

Drift
[deg]

0 3 6 9 12 15 18 21 24 27 30 33 36
Time[min]

-60.0
-40.0
-20.0

0.0
20.0
40.0
60.0

LatSpeed(F)
[cm/sec]

0 3 6 9 12 15 18 21 24 27 30 33 36
Time[min]

-60.0
-40.0
-20.0

0.0
20.0
40.0
60.0

LatSpeed(A)
[cm/sec]
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-
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 ̧ ─ ─√╘⁸ ╩ Hard ⌐ ╢↓≤╙№╡⁸

⅜ ╠╣╢╕≢ ─ ╩ ∆↓≤╙№∫
√ 

 ̧ ♪ꜞⱨ♩ 5 6 ⁸ ≢ Slow ahead ⌐
≤⇔√≤⅝⁸ ⌐ ╩ ⇔√ 

 ̧ ⌐ ╣ ╡№╡ 
 ̧ ⌐╟╢ ╩ ⇔≡ ™≡⇔≥☻כ◖─╡
√⅜⁸∕╣╒≥ │ ⅝ↄ⌂⅛∫√─≢│⌂™⅛
≤ ℮ 

 ̧ Full ahead ≢ 10 20 ╩ ≡⁸
⌂ↄ  

 ̧ Full⁸ Stop─♦ꜙ▪ꜟ ╩ ∫
√ 

 ̧ No 6Ⱪ▬ ⌐ 6ⱡ♇♩№╡⁸ ≢╙
≤ ╦╣√⅜⁸ ◄fi☺fi ≤⇔≡

⇔≡⅔╡⁸ ─ ╩≈⅛╖⌐ↄ™≤ ∂√ 

 ̧ Slow astern ≢ Ᵽכ☻ ≢ ≢⅝√ 
 ̧ ╡ ⇔√ 

 
 ̧ ⅜ ∆╢╕≢ ╩ ∆╢ 
 ̧ ⅜╛╛ ⅝™⁹♪ꜞⱨ♩ 10° 
 ̧ ∆╢≤⁸ ╩ ⇔√ 
 ̧ ♪ꜞⱨ♩ 10° ⌂╢╙ ⌐ │ ╣
╡№╡ 

 ̧ ─ ╩ ⇔≡ √™≡∫≥╩☻כ◖─╡
⅜⁸ │∕╣╒≥≢│⌂ↄ⁸ ─ ╩≈⅛╗
─⅜╛╛ ⇔™─⅛≤ ℮ 

 ̧ ENG ╩ ⇔⌂™≤ ≢⅝⌂™⁹
⌐ Speed⅜ ∟╢─≢⁸ ─ ⅜ ⇔
™ 

 ̧ ⌐ ≢⅝√ ╩ P Full⁸ S)STOP
≢  

 ̧ ≤ Full ╩ ⇔≡─ ≢№∫√√
╘ 

 ̧ ─◄fi☺fi╩ ™ ↑≡™√⅜⁸ ╙ 6
ⱡ♇♩ №╡⁸∕↓╕≢ ⌂™─≢⌂™⅛⁸

≢ ☻ꜝ☻♃≢ ⌐ ∆╢↓≤≤
⌂∫√╟℮⌐ ╦╣╢⁹ ┼─ ─ ⅜≈⅛
╖⌐ↄ™─⅛≤ ℮ 

 ̧ ⁸◄fi☺fi╛☻ꜝ☻♃─ ™ ⅜ ⌂∫≡⅔
╡⁸ ╩ ⇔≡™╢╟℮⌂ ╩ ∫√ 

 ̧ B T ╩ ∑↨╢╩ ∏⁸♃◓ ⅜ ╕⇔
™ 

 ̧ ╩╙∫≡ ≢⅝√ 
 ̧ ╡⌐ ⇔√ 
 ̧ ╩ ∆╢√╘⌐ SternThruster ╩ Full ╕
≢ →≡™╢⁹╕∞ BowThruster │ ≢№∫
≡ │ ≢№╢⅜⁸↓╣⌐ ╠∏
─√╘─ ⅜ ₁ ⅛∫√≤ ∂╢ 

 
  ̧ ╩♦ꜙ▪ꜟ≢ ⇔√⅜⁸   
  ̧ ⌐ ™   

 

ₒ ┼─ⱥ▪ꜞfi◓ ₓ 
1 ≥⅔╡─ ⅜ ⅎ√⅛  ⅎ√ 
2 │ ⇔⅛∫√⅛   ≢№∫√ 
 

ₒ ⌐ ∆╢ ─◖ⱷfi♩ₓ 
 

 ̧ ⌐⅔™≡⁸ ≢│♦ꜙ▪ꜟ ╩
╦⌂™─≢⁸↓╣╩ ⇔≡ ╩ ℮
─ ⅜  

 ̧╛╛ ≤⌂∫√ ─ ◖ⱷfi♩╩ ≢
⅝╢╟℮⌐⇔√™ 

 ̧♪ꜞⱨ♩╩ ⇔√ ⁸ ╩ ≤⇔≈≈╙
⅝⌂◄fi☺fi⸗כ◦ꜛfi≤ ╩ ⇔√
⌂≥⁸◦Ⱶꜙ꜠כ◦ꜛfi┼─ ╣╩ ∂╢ 

 ̧₈ ⁸≡™⅔⌐₉♅כ꜡ⱪ▪ה ⁸
∕╣∙╣≢ ∂↓≤╩ ⇔√ↄ⁸│√

⇔≡ ∂ │≥╣⌂─⅛ ⌂≤↓╤ ∫
√ ⅜№╢⁹ ₈3₉≤⇔√⅜⁸₈2₉⌐
⇔√  

 ̧₈ ₉⁸₈ ₈≢₉♅כ꜡ⱪ▪ה ₉≤
│ ∂⌂⅛∫√⅜⁸ ה ─ ™ ⌐◖ⱷfi
♩⇔√™↓≤⅜№∫≡╙ ↄ ⅜⌂™ 

 ̧ ╙ ⅝ↄ ⇔≡™╢≤ ╦╣╢⅜⁸
─ ⅜ ↕╣√╙─≢⁸ ─ ─
™ ─ ⅜╖╠╣╢ 

 
 ̧ ⌐⅔™≡⁸ ≢│♦ꜙ▪ꜟ
╩ ╦⌂™─≢⁸↓╣╩ ⇔≡ ╩ ℮
─ ⅜  

 ̧ ╛╛ ≤⌂∫√ ─ ◖ⱷfi♩╩ ≢
⅝╢╟℮⌐⇔√™ 

 ̧ ⌐ ⇔≡│⁸♪ꜞⱨ♩ ⌐ ∂√ ╩
∆╢↓≤⌐╟╡⁸ ⌂ ⅜⌂

↕╣≡™√ 
 ̧ ⌐≈™≡│⁸ ≤ Full ╩ ⇔
≡™√⅜⁸╕∞ ⅜№∫√ 

 ̧ ⁸ ⌐⅔™≡⁸ ∂↓≤╩
⇔√™⁸ ™√™≤⅝⁸│√⇔√≥─╟℮

⌐ ∆╣┌ ⁸ ⌐ ∂╟℮⌐≤∫
≡╙╠ⅎ╢─⅛ ∫√⁹ ♅כ꜡ⱪ▪ה
─ ⌐⅔™≡  

 ̧ ⌐ ╣√↓≤╙№╡⁸ ╙ ⌂ↄ⁸
5m/sec─ ╟╡╙ 8m/sec─ ─ ⅜
⅜№∫√⁹ ⌐ ⇔≡ ∫≡╙╠™
∆╢↓≤⅜ ™─⅛ ╩ ∫√ 

─  
 ̧ ≢╛╛ ⅜№╢ ⁸◖ⱷfi♩⅜
⅝≠╠™ 

 ̧ ⌐⅔™≡⁸ ≢│♦ꜙ▪ꜟ ╩
╦⌂™─≢⁸↓╣╩ ⇔≡ ╩ ℮
─ ⅜  

 ̧ ╛╛ ≤⌂∫√ ─ ◖ⱷfi♩╩ ≢
⅝╢╟℮⌐⇔√™ 

 ̧ ─ ⌐⁸╕∞ ╩╙∫≡ ⇔≡
™╢↓≤⅜ ∂╠╣√ 

 ̧ ♅כ꜡ⱪ▪ה ⌐⅔™≡⁸₈ ≢⅝╢⅜
⌐⌂∫√ ₉⌐≈™≡ ⅜≢⅝╣┌≤╙
℮⁹≈╕╡⁸∕─ ⌐⌂∫√ ─ ™⅜ ⇔
√≤⅝⁸₈ ≢⅝⌂™₉↓≤≤⌂╢⁹⌂⌐⅛
∕─₈ ₉⅜≥↓⅛⌐ ↑⌂™⅛ ₈
≢⅝╢₉╩└≤╕≤╘⌐⇔≡╟™⅛ ⌐⌂∫
√ 

 ̧ ₈ ₉⁸₈ ₉⁸₈ ≥₉♅כ꜡ⱪ▪ה
╙ ≢⅝╢⅜⁸ ┘ ≢│⁸ ─
╩ ⇔∆⅞≡™╢╟℮⌐ ∂√↓≤⅛╠⁸
≢⅝╢ ≢╙◖ⱷfi♩╩ ↄ ⅜№∫√
⅜ ™≤ ℮ 

 ̧ ∆═≡⌐⅔™≡ ≢⅝╢ ⌐№∫√⁹ 
 ̧ ─ ╟╡╙ ─ ⅜ ⅝ↄ⁸
─ ⅜ ⇔⁸∕─ ╩ ⇔≡╖√ ⅜
™─≢│⌂™⅛≤ ∂√ 

 

 3.6.3 ┘ 3 ⌐ ☻כ◔√⇔ SWה 8m/sec

N

0

1NM

0

2000m

8.0 m/sec

0 min
 12.0 kts <000>

3 min
 10.9 kts <329>

6 min
 8.5 kts <323>

9 min
 7.9 kts <325>

12 min
 7.8 kts <324>

15 min
 6.2 kts <324>

18 min
 5.1 kts <337>

21 min
 4.4 kts <006>

24 min
 3.0 kts <007>

27 min
 2.6 kts <009>

30 min
 2.0 kts <014>

SHIP:NO_NAME[Loa=290.0m, B=37.5m]

0 3 6 9 12 15 18 21 24 27 30
Time[min]

FULL.A
HALF.A
SLOW.A

D.SLOW.A
STOP

D.SLOW
SLOW
HALF
FULL

NAV.FULL
ENG.TEL.S

0 3 6 9 12 15 18 21 24 27 30
Time[min]

FULL.A
HALF.A
SLOW.A

D.SLOW.A
STOP

D.SLOW
SLOW
HALF
FULL

NAV.FULL
ENG.TEL.P

0 3 6 9 12 15 18 21 24 27 30
Time[min]

-40.0
-30.0
-20.0
-10.0

0.0
10.0
20.0
30.0
40.0

Rudder(S)
[deg]

0 3 6 9 12 15 18 21 24 27 30
Time[min]

P.FULL

HALF
SLOW

SLOW
HALF

S.FULL

STOP

B.Thruster
[7.9%]

0 3 6 9 12 15 18 21 24 27 30
Time[min]

P.FULL

HALF
SLOW

SLOW
HALF

S.FULL

STOP

S.Thruster
[9.0%]

S.Thruster

0 3 6 9 12 15 18 21 24 27 30
Time[min]

0.0
3.0
6.0
9.0

12.0
15.0

OG
[kts]

0 3 6 9 12 15 18 21 24 27 30
Time[min]

-60.0
-40.0
-20.0

0.0
20.0
40.0
60.0

Turn.Rate
[deg/min]

0 3 6 9 12 15 18 21 24 27 30
Time[min]

-20.0
-15.0
-10.0
-5.0
0.0
5.0

10.0
15.0
20.0

Drift
[deg]

0 3 6 9 12 15 18 21 24 27 30
Time[min]

-60.0
-40.0
-20.0

0.0
20.0
40.0
60.0

LatSpeed(F)
[cm/sec]

0 3 6 9 12 15 18 21 24 27 30
Time[min]

-60.0
-40.0
-20.0

0.0
20.0
40.0
60.0

LatSpeed(A)
[cm/sec]
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 ̧ ⌐ ╩ ⇔≡™╢ 
 ̧ ⌐ ╩ ⇔≡™╢⅜⁸ ⌐⌂╢↓≤│
⌂™⁸⇔⅛⇔♪ꜞⱨ♩⅜ 10° ⌐╙ ⇔≡™╢ 

 ̧ ♪ꜞⱨ♩ ⅜ ⅝ↄ⁸ꜞ ╩▬▼►כ ⅝ↄ≤╠⌂↑
╣┌⌂╠⌂™ 

 ̧ 10 ─ LeeWay ⅜№╡⁸ ⅎ∏ ECDISהGPS
⌐╟╢ LeeWay ─ ⅜  

 ̧ ♪ꜞⱨ♩ 10 ⁸ ─ ⌐ 10 ╩ ⇔√ 
 ̧ ♪ꜞⱨ♩ ⅜ 10° 
 ̧ ♪ꜞⱨ♩ 10° ≢№╡⁸ ╩ ≤∑⌂⅛∫
√√╘ 

 ̧ ⌐⅔↑╢ ┼─ ⌐ √
╡⁸ ↄ Order ⅜ ↕╣⁸ ⅛™ ⅜
⌐⌂∫≡™√ 

 ̧ ♪ꜞⱨ♩⅜ 12°ↄ╠™≤⌂╡⁸ ⌐ ─ ≢
│ ⅜ ─ ╩ ™≡⅔╡⁸PI2 ─◖fi♥♫
Ᵽכ☻⌐▪ⱪ꜡כ♅∆╢─╩ ↕╣╢╟℮⌂
≤⌂∫≡⇔╕∫√⁹ ─ ≢╙ ─↕╠
⌐ ⌐ ↄ ≢№╡⁸ ⅛╠ ≡ ╩ ╦
∑╢⅔∕╣⅜№╢ 

 ̧ ≤│ ⌂╡ ∑∏⌐  
 ̧ ⁸ ≤╙ ─ ⅜№╡⁸ ⅜⌂™ 
 ̧ ENG ╩ ⌐ ⇔⌂™≤ ⌂ ╩ ╠
╣⌂™ 

 ̧ ≢ ╩ ⇔√√╘⁸ ≤ ⌂ ╩
⌐ ∫√⁹ ⁸ ≤™℮
─ │ CPP ╩╟ↄ ∫≡™╢ ≢⌂

™≤ ╩ ∫≡ ™⌐ↄ™ 
 ̧ 20 ╩ ╢√╘⁸ ≤☻ꜝ☻♃
Full ╩ ⇔√ 

 ̧ ╩ P Full ahead ⁸ S)Full astern  
 ̧ ⁸ ≤☻ꜝ☻♃╩ ⇔≡─ ∞∫√
√╘ 

 ̧  ⱡ♇♩⅜№╢ ≢╙ ∫≡™╢ ∆═
≡╩ ⇔ ╡ ╙ Hard ≢ ⁸ ╩≈↑≡

╩ ⇔√⁹ ⅜≈⅝ │
╩ →⌂⅜╠⁸ ≢⅝≡™√ 

 ̧ ─ ≤ ─√╘⁸7ⱡ♇♩ ≢
╩ ⇔⁸ ╩♦ꜙ▪ꜟ≤∆╢≤≤╙⌐☻ꜝ☻♃
╩ ⇔≡⅔╡⁸ ─⌂™ ≤ ╦╣╢ 

 ̧ ╩ ⇔≡ ⇔⁸ ☻ꜝ☻♃╩
⇔≡  

 ̧ ⅝ │ ≢⅝≡™╢⅜⁸ ╣⌐≈™≡│☻
ꜝ☻♃─ ⌂ ⅜  

 ̧ ─ ⌐☻ꜝ☻♃╩ Full ⌐ ⇔≡⅔╡⁸
┼─╟╡ ◖fi♩꜡כꜟ⅜≢⅝⌂™ 

 ̧ Max Slow astern ≢ ≢⅝√ 
 ̧ ╩ ⇔⌂↑╣┌ ╩ ≢⅝⌂
⅛∫√ 

 ̧ Ᵽכ☻ ┼─ ⅜ ⇔™⁹ 
 ̧ ⌐ │№╢╙──⁸ ╩ ⇔≡─▪
ⱪ꜡כ♅≤⌂∫√√╘ 

 ̧ ⌐ ≥♃☻ꜝ☻ה ⇔√√╘⅛⁸
≢ ⅝ ⅜ ⇔√╡⇔≡⁸ ─ ⅜

⌂™≤ ∂√ 

 
 ̧ ⌐ ⌐╟╢ ≢─  
 ̧ ╩▬▼►כꜞ ⅝ↄ≤╢ ⅜╢ 10°  
 ̧ 10 ─ LeeWay ⅜№╡⁸ ⅎ∏ ECDISהGPS
⌐╟╢ LeeWay─ ⅜ 10 ╩
⇔√⅜⁸ ╩  

 ̧ ♪ꜞⱨ♩ ⅜ 10° 
 ̧ ♪ꜞⱨ♩ ⅜ ⅝ↄ⁸ ╩ ≤∑⌂⅛∫√√╘ 
 ̧ ⌂⅛⌂⅛ LeeWay ⅜ ╕╠∏⁸ ⌐⅔™≡╙

⁸ ╩ ↄ ∫≡™√⁹ ⅛™
╩╙∫≡╦∏⅛⌂⅜╠─ ≢─ ⌐

ⅎ╠╣≡™╢⅜⁸ ┼─ ⌐│ ⌐ ╩ ⇔≡
™√≤ ⅎ╢ 

 ̧ ♪ꜞⱨ♩⅜ ⅝ↄ ⅜ ─ ╩ ⅝⁸PI2
─◖fi♥♫Ᵽכ☻─ ⌐ ⅛℮⅛≤ ↕╣⅛⌡
⌂™⁹╕√ ⌐ ∆╢√╘⁸ ╩☻כ◖─╡
≤╢ ╙№╡⁸ ─ ╩ ⌂ↄ⇔≡™╢≤
∂√ 

 ̧ ≤─ ╩ ∟≈≈ ▪ⱪ꜡כ♅⌐
↑√  

 ̧ ⁸ ⌐ ⅜⌂™ ⅜№╢ 
 ̧ ENG ╩ ⌐ ⇔≡ ╩ ≡⅔╡⁸⅛⌂
╡ ⌂  

 ̧ ≢ ╩ ⇔√√╘⁸ ≤ ⌂ ╩
⌐ ∫√⁹ ⁸ ≤™℮
─ │ 2 CPP ╩╟ↄ ∫≡™╢ ≢⌂

™≤ ╩ ∫≡ ™⌐ↄ™ 
 ̧ ⌂ ╩ ╢√╘⁸ENG⁸ ┘
Thrus ter ⅜ Full ≤⌂∫√ 

 ̧ ♦ꜙ▪ꜟ≢(P) Full  Ahead⁸(S) Full  Astern ≢
 

 ̧ ╩╒╓ ≡ ⇔≡─ ≢№∫√√╘ 
 ̧ ┼─ ╩≈↑╢√╘⌐ ╩ Hard  
Starbord⁸Thruster ╩ Full ≤⇔≡⁸ENG ╙ Dual
≢ Full ≤⇔≡™√⁹√∞ │ ⅜≈⅝│
∂╘╣┌⁸ ─ ⁸∕╣╩ ⁸ ∆╢↓
≤│ ≢№∫√ 

 ̧ ─ ≤ ─√╘⁸7ⱡ♇♩ ≢
╩ ⇔√↓≤⅛╠⁸ ⌐ √╡ ╩

♦ꜙ▪ꜟ≤∆╢≤≤╙⌐☻ꜝ☻♃╩ ∆╢ ⅜
∂≡⅔╡⁸ ⅜ ⌂ↄ ∂√ 

 ̧ ─ ─ ⅝↕⌐ ╩ ∂√ 

 ̧ ─ ╩ ⇔√™ ≤▪ⱪ
│≡™≈⌐♅כ꜡ ™ ∫√ ─ ⅜ ≤
⌂∫≡™√ 

 ̧ ≢─ ╙№╦∑≡ ∫≡™╢↓≤╙№
╢⅛╙⇔╣⌂™⅜⁸ ⌐⅔↑╢ ─

≤ ─ ─ ≢₈≥╣
╩ ═┌╟™⅛₉ ⇔ↄ ⇔ↄ ─ ⅜
╦╢⅛ ⌐ ™⅜ ∂√⁹ ≢⁸ ─

⌐≈™≡⁸ ≤─ ┘
⁸ ─ ⅜ ≢№╢≤ ∂╢ 

 ̧ ⌂ ≤≤╙⌐ ⌐≈™≡╙ ⇔≡╙
╠∫√ ⅜ ™≤ ℮ ─ ⅜╟╡ ⅛╡
╛∆ↄ⌂╢≤≤╙⌐ ─ ⌐ ≈  

 ̧ ─ ⅜│∫⅝╡⇔≡™⌂™─≢⁸ ─╟
℮⌐ ╛☻ꜝ☻♃╩ ⌐ ⇔√
│⁸ │ ≢╙ ─ ⅜ ↄ─⅛≥℮⅛⅜
⅛╠⌂™ 

 
 ̧ ≢⅝≡™╢╙──⁸ ⅛╠ ╣√ ⅝⌂

Drift ≢─ │ ≤│™ⅎ⌂™ 
 ̧ ≢⅝╢⅜⁸ ⌐ ™ 
 ̧ ♪ꜞⱨ♩ ⅜ 10° 
 ̧ ♪ꜞⱨ♩⅜ 12ↄ╠™≤ ⅝ↄ⁸ ⅜ ─

≤ ™≡⇔╕™⁸PI2 ─◖fi♥♫Ᵽכ☻
⌐ ⅛℮⅛≤ ↕╣╢⅔∕╣⅜№╢ 

 ̧ ⁸ ─ ⌐ ⅜⌂™ 
 ̧ ENG ╩ ⌐ ⇔≡ ╩ ≡⅔╡⁸
⌐ ╩ ⌂℮⌐│  

 ̧ ╡ ╡╩⅔↕ⅎ⁸℮╕ↄ ≢⅝√⅜⁸ №
╡ 

 ̧ ♦ꜙ▪ꜟ≢ ⇔⁸ P Full ahead ⁸ S)Full 
astern ╕≢ ⇔√⅜⁸ ☻ꜝ☻♃─
╙ Full ≢№╣┌⁸ ≢⅝∏  ⌂

⅜ ≤⌂╢√╘  
 ̧ ♦ꜙ▪ꜟ≤≤╙⌐☻ꜝ☻♃╩ ⇔≡⅔╡⁸
─ ≤⇔≡│ ⅜ ⌂™≤ ∂╢ 

 ̧LeeWay ⅜ ⅝⅛∫√√╘⁸Slowdown ╩ ╠∑√
⅜⁸Slowdown ─ ≢ Ɫכⱨ▪☻♃כfi⁸ ⱨ
ꜟ▪Ⱬ♇♪≤⇔√⅜⁸⅛⌂╡ ⌂ ™ ≤ ╢
╙™╢─≢│⌂™⅛ 

 ̧ ▪ⱪ꜡כ♅ ─ Drift ⅜ ⅝ↄ⁸ ⌐⅔↑╢
─ ⅜ ⌂≥℮⅛  

 ̧ ⌐↓─ ≢│ ⁸ ─☻ꜝ☻♃╩ Full
⌐ ⌐ ∑↨╢╩ ∏⁸ ┼─ ╡
⅜ ≤ ╦╣╢ 

 ̧ ─ │№∫√⅜⁸ │ ≢⅝√⅜⁸
┼─ ⌐≈™≡ ⅜  

 ̧ ╩ →╢⅛⁸♃◓⌐ ↕∑╢ 
 ̧ ╩ →╢⅛⁸ ╩⇔√ ≢⁸ ╩
∆╢ ♃◓ ╙ ≢⁸ ─ ≤─
╛ ╩ ∆╢ 

 ̧ ╩ →╢⅛⁸♃◓⌐ ↕∑╢ 
 ̧♃◓╩ ∆╢ 
 ̧ ─♃◓Ⱳכ♩⌐╟╢  
 ̧♃◓─  
 ̧ ╩ →╢⅛⁸ ╩⇔√ ≢⁸ ╩
∆╢ ♃◓ ╙ ≢⁸ ─ ≤─
╛ ╩ ∆╢ 

 ̧ ™ ⌐ ≤ LeeWay╩ ⇔√ ⅜
≢⅝⌂⅛∫√─⅛≤ ℮ 

 ̧ ╩ →╢⅛⁸♃◓⌐ ↕∑╢ 
 ̧ ⁸ ⌐♃◓╩ ≤∆╢ 2  

 

ₒ ┼─ⱥ▪ꜞfi◓ ₓ 
1 ≥⅔╡─ ⅜ ⅎ√⅛  ⅔⅔╗⌡ ⅎ√ 

    7 8ktsҜ6kts ─ ╩ BW ╟╡ BW ┼ ⇔√⁹DRIFT10 15°≤ ⅝⅛∫√√╘ 
2 │ ⇔⅛∫√⅛   ⇔⅛∫√ 

MAX DRIFT15 17° ≡ MAX22° 
Ᵽכ☻ 1.0ΐ─ │(P)ENG Full Ahead ⁸(S)Stop or Half Astern ⁸Rudder ⁸↓╣≢╙ ⌂ R.O.T.⅜ ╠╣⌂⅛∫√─≢⁸ 5.5kts ≢
BT Full STBD ⁸ST Full to Port ≢╛∫≤ ⌂ R.O.T.⅜ ╠╣√⁹No Tug ─ ≢№╢⁹ 
Ᵽכ☻ │ 3kts ≢⁸BT⁸ST╩ ⇔≡ ⁸ ⌐ Lat.SPD ≤⌂╠⌂™╟℮ ╘⌐ Lat.SPD ╩ 10 20cm/s≤⇔≡⅔ↄ 

ₒ ⌐ ∆╢ ─◖ⱷfi♩ₓ 
 

 ̧ ─ ╩ ⇔√™ 
 ̧ │ ≢№╢⅜⁸ ┘▪ⱪ꜡כ♅⌐│

⌐╟∫≡ ≤⌂╢ ⅜№╢ 
 ̧ ≤ ∂√ ≤≤╙⌐ ⌐≈™≡╙

╩ ╘╢ ⅜ ™≤ ℮ 
 ̧ ≢╖╢≤⁸≥─╟℮⌂ ™ ⁸☻
ꜝ☻♃⁸◄fi☺fi ╩⇔≡╙ ⅜ ≥
⅔╡≢№╣┌⁸₈ ₉─ ⌐⌂╢⁹ ⅝
─ ⅜№∫√⅜⁸Full Astern ╩ ∫≡
⌐ ⅜≢⅝╣┌⁸₈ ₉─ ⌐⌂╢↓≤
⌐│  

 
 ̧ ─ ╩ ⇔√™ 
 ̧ ≤▪ⱪ꜡כ♅⌐≈™≡│ ™ ∫√
─ ⅜ ≤⌂∫≡™√ 

 ̧ ≢─ ╙№╦∑≡ ∫≡™╢↓≤
╙№╢⅛╙⇔╣⌂™⅜⁸ ⌐⅔↑╢

─ ≤ ─ ─
≢₈≥╣╩ ═┌╟™⅛₉ ⇔ↄ ⇔

ↄ ─ ⅜ ╦╢⅛ ⌐ ™⅜ ∂√⁹
≢⁸ ─ ⌐≈™≡⁸
≤─ ┘ ⁸ ─

⅜ ≢№╢≤ ∂╢ ⌂ ≤≤╙⌐
⌐≈™≡╙ ⇔≡╙╠∫√ ⅜ ™

≤ ℮ ─ ⅜╟╡ ⅛╡╛∆ↄ⌂╢
≤≤╙⌐ ─ ⌐ ≈  

 ̧ ─ ⅜│∫⅝╡⇔≡™⌂™─≢⁸
─╟℮⌐ ╛☻ꜝ☻♃╩ ⌐
⇔√ │⁸ │ ≢╙ ─ ⅜ ↄ
─⅛≥℮⅛⅜ ⅛╠⌂™ 

─  
 ̧ │☻כ◔─↓ 12m/s≤ ↄ⁸ ─

─╟℮⌐ ╦╣╢ 
 ̧ ⌐≈™≡⁸ ≢⅝╢╙⁸♃◓─▪◦☻♩
⅜№╣┌⁸╟╡  " ─ ╩
⅝√™ 

 ̧ ─ │⁸ ⅝ ≤⇔√™Ҝ
┼─ ⅜ 10cm/sec≢

≢№╢↓≤⅜ ≢⅝╣┌ 
 ̧ ⌐№√╡⁸ ≤ ╩ ⌐ ℮ ⅜
╘╠╣╢ ≢№╡⁸ ─№╢ ╩ ╗
↓≤│ ≤ ∂╠╣╢ 

 ̧ ₈╦∏⅛⌐ ₉⁸₈╛╛ ₉≤ ™≈≈⁸
₈ ≢⅝╢₉≤⌂╢⁹↓─╟℮⌂ ⁸₈
≢⅝⌂ↄ│⌂™⅜⁸ ⁸ ∆═⅝ │
™ↄ≈№╢₉≤⌂╡⁸₈ ≢⅝⌂™₉─
─√╘⌐₈ ≢⅝╢₉≤ ⇔√ ⌐⌂∫√⁹
₈ ≢⅝╢₉╩ ╪∞ ≢╙⁸◖ⱷfi♩╩
↑╢╟℮⌂ ⅜№╣┌╟™⅛≤ ℮ 

 ̧ ▪ⱪ꜡כ♅⌐≈™≡│ │≢⅝╢⅜⁸
╩◖ⱷfi♩⇔√™─≢⁸∕

─╟℮⌂ ⅜№╢ ⅜╟™ 
 ̧ ≢⅝╢⅛≢⅝⌂™⅛─ ™⌐ ⇔≡⁸
─ ⌐ ⅜№╡⁸ ₁⌐ ⅜
╦∫≡ↄ╢─≢│⌂™∞╤℮⅛ 

 

 3.6.4 ┘ 4 ⌐ ☻כ◔√⇔ SWה 12m/sec

N

0

1NM

0

2000m

12.0 m/sec

0 min
 12.0 kts <000>

3 min
 10.8 kts <330>

6 min
 8.5 kts <323>

9 min
 7.7 kts <326>

12 min
 7.2 kts <314>

15 min
 7.3 kts <319>

18 min
 4.4 kts <338>

21 min
 4.2 kts <007>

24 min
 2.8 kts <011>

27 min
 2.1 kts <005>

SHIP:NO_NAME[Loa=290.0m, B=37.5m]

0 3 6 9 12 15 18 21 24 27
Time[min]

FULL.A
HALF.A
SLOW.A

D.SLOW.A
STOP

D.SLOW
SLOW
HALF
FULL

NAV.FULL
ENG.TEL.S

0 3 6 9 12 15 18 21 24 27
Time[min]

FULL.A
HALF.A
SLOW.A

D.SLOW.A
STOP

D.SLOW
SLOW
HALF
FULL

NAV.FULL
ENG.TEL.P

0 3 6 9 12 15 18 21 24 27
Time[min]

-40.0
-30.0
-20.0
-10.0

0.0
10.0
20.0
30.0
40.0

Rudder(S)
[deg]

0 3 6 9 12 15 18 21 24 27
Time[min]

P.FULL

HALF
SLOW

SLOW
HALF

S.FULL

STOP

B.Thruster
[12.0%]

0 3 6 9 12 15 18 21 24 27
Time[min]

P.FULL

HALF
SLOW

SLOW
HALF

S.FULL

STOP

S.Thruster
[22.5%]

S.Thruster

0 3 6 9 12 15 18 21 24 27
Time[min]

0.0
3.0
6.0
9.0

12.0
15.0

OG
[kts]

0 3 6 9 12 15 18 21 24 27
Time[min]

-60.0
-40.0
-20.0

0.0
20.0
40.0
60.0

Turn.Rate
[deg/min]

0 3 6 9 12 15 18 21 24 27
Time[min]

-20.0
-15.0
-10.0
-5.0
0.0
5.0

10.0
15.0
20.0

Drift
[deg]

0 3 6 9 12 15 18 21 24 27
Time[min]

-60.0
-40.0
-20.0

0.0
20.0
40.0
60.0

LatSpeed(F)
[cm/sec]

0 3 6 9 12 15 18 21 24 27
Time[min]

-60.0
-40.0
-20.0

0.0
20.0
40.0
60.0

LatSpeed(A)
[cm/sec]
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 -42- 



 

 -43- 

 

  

 
 ̧ ⌐ ⇔≡⅔╡⁸ ⌐ ∫≡╙
╕≢ ╩ ⇔≡™╢⁹Drift ╙ ⅝™ 

 ̧ Drift ⅜╛╛ │  
 ̧ Driftangle8 10 ⁸ 10  
 ̧ ♪ꜞⱨ♩│ 10° ∞∫√⅜⁸ ⅜ ⇔ↄ
₈⅜כ♄כ○ ₉⌐ ⌂╦╣≡™√ 

 ̧ ─ ┼─ ⅜ ↄ⁸ ≡ ╩ ⅝ ⌐≤∫≡
⇔ ≤⌂∫√⁹ ⁸ ⅜ ─

╩ ↄ↓≤≤⌂╡⁸ ┼─ ⅜ ↕╣╢⁹
ה ⌐╟╢♪ꜞⱨ♩ ─ ╩ ⇔
≡ ─ ≤⇔≡│≥℮⅛ 

 ̧ ⅜ ≤╕≢│ ⅎ⌂™ 
 ̧HardStar bord≤ Slow ahead≢ 10 13
╩ √ 

 ̧ ⌐╟╡ ⅜ ≢№∫√ 
 ̧No 5⁸6Ⱪ▬ ⌐ 5ⱡ♇♩ ≤⌂∫≡™
√ ≢│ 6ⱡ♇♩ ⅜ ─╖≢ ≢⅝≡
™√ 

 ̧ │ ⁸ ─☻ꜝ☻♃╩ ⇔≡™√
⅜⁸╕∞ ⅜№╡⁸╟╡ │  

 ̧ Max Slow astern ≢ ≢⅝√ 
 ̧ ╩ ™≈≈ ╩  
 ̧ ⌐⅛↑╢≤ ∫√╟╡ ⅜ ↄ ╣╢╟℮
≢⁸ ╩ↄ╡ ∆↓≤≤⌂∫√⅜⁸ │
≢│⌂™╟℮⌐ ∂╠╣√ 

 
 ̧ ↄ╩ ⇔≡⅔╡⁸ ╙ ⌐ ╠↨╢
╩ ⌂™ ╙№∫√⁹Drift ╙ ⅝™ 

 ̧ ⅜ 10 ↄ  
 ̧ ♪ꜞⱨ♩ │ 10° ≢№∫√⅜⁸ ⅜
⇔⌂⅛∫√ 

 ̧ ♪ꜞⱨ♩ ⅜ ⅝ↄ⁸ⱳ☺◦ꜛfi╩ ∆╢↓≤⅜
№∫√√╘ 

 ̧ ⌐╟╢ ╩ ⇔≡ ≡ ╩ ⅝ↄ⇔√√╘
⅛⁸ ⇔ ∆╢↓≤≤⌂╡⁸ ⁸ ─

⌐ ╩ ↑╢↓≤≤⌂∫√⁹ ה
⌐╟╢♪ꜞⱨ♩ ─ ╩≈ↄ∫≡⅔™≡
≤⇔≡│≥℮⅛ 

 ̧HardStarbord ╩ ∫√⅜⁸ENG │ Slow ahead ╕
≢⇔⅛ ∫≡™⌂™ 

 ̧ ⌐╟╡ ⇔√ 
 ̧ │Ɫכ♪╩ ∫√⅜⁸ ─╖≢ ≢⅝≡⅔╡⁸
⇔↕│ ∂⌂⅛∫√ 

 ̧ ☻ꜝ☻♃─ ⌂ ⅜  
 ̧ ⌐ ≢⅝√ 
 ̧ ₈ ₉≤™℮◖ⱷfi♩╩ ⇔⌂⅜╠⁸ ╩

⇔≡™√ ⅛╠⁸╦∏⅛⌐ ≢№╢≤
⇔√ 

 ̧ ⅝≈≠ↄ ╡ ⅜╡ ─√╘⌐Thruster ╩
⁹╕√∕─ ╙ ⅛ↄ ™⌂⅜╠ ⇔

≡™√⁹ ⅜№╢℮∟⌐ ─ ⅜≢⅝
≡⅔╡⁸₈ ₉≤™℮╟╡⅛│⁸ ─
⁸ ⌐⌂╢≤ ℮ 

 ̧ ⅝ ─♃▬Ⱶfi◓≢ ⇔ↄ⁸ ⅜ ⅝∆
⅞√ ∂╙∆╢⅜⁸ ⌐│ ⅜№╡⁸ ⌂
™≤ ℮  

 
 ̧ ♪ꜞⱨ♩⅜ ⅝ↄ⁸ ◑ꜞ◑ꜞ─ ╙№╡⁸
⅜⌂™⁹ ╙ ≤∆╢ ╙№∫√ 

 ̧ │ ⇔⌂⅛∫√⅜⁸COG ╩ ⇔⁸
≢⅝√ 

 ̧ ─ ╩ ⇔∆⅞≡╛╛ ⇔⁸ ─
╩ ↄ↓≤╙№∫√ 

 ̧ ─╖≢ ≢⅝√  ̧ ₈ ₉╩ ™⌂⅜╠⁸ ╡ ╩ ⇔≈≈ ≢⅝√ 

 ̧ IN ╕≢─▪ⱪ꜡כ♅╩ ↄ⇔ ™℮∟⌐ ⌐
∆╢⁹♃◓─ ╙ ∆╢ 

 ̧ ה ⌐╟╢♪ꜞⱨ♩ ─ ╩ ⇔⁸
─ ≤⇔≡│≥℮⅛ 

  ̧ ⌐≈™≡⁸ 12m/s╩ ⇔√ ─ │⁸ ⅜
╡⁸ ∂ 10m/s ≤ ═⁸ ≢№∫√ 

 ̧ ─ ╩ ⇔√™ 
 ̧ ⌐╟╢ │ ╠╣√⅜⁸ ╩╙∫≡ ≢⅝≡™√
╙─≤ ╦╣╢ 

 ̧ ₈ ≢⅝╢₉⌐ ⇔≡╙⁸ ≢⅝╢≤↓╤⅜№╣┌≤ ⅎ
╢ ☻כ◔ 4─ ─ ♩כ◦ 3⌐╙ ⅝╕⇔√  

 ̧ ⌐≈™≡│₈ ≢⅝╢₉≤⇔√⅜⁸ ⇔◖ⱷfi♩╙ ∂
√─≢⁸₈ ≢⅝╢₉⌐╙◖ⱷfi♩╩ ↑╢╟℮⌐⇔√ ⅜
™─≢│⌂™⅛ 

 ̧ ≢⅝╢⅜⅛≢⅝⌂™⅛≤™╦╣╣┌⁸≢⅝╢⅜⁸more 
better │№╡∕℮⌂ ∂⅜⇔√⅜⁸∕─ ╩≥─╟℮⌂
≢ ╦∑┌╟™─⅛⅜ ⅛╠⌂™ 

 ̧ ≢⅝√ ≢╙ ╩ ⅎ┌⁸ ╡⌂ↄ ≢⅝
⌂™⁸ ≢⅝√⅛≥℮⅛⌂≥⅜ ≢⅝∕℮⌂ ⅜∆╢" 

 

ₒ ┼─ⱥ▪ꜞfi◓ ₓ 
1 ≥⅔╡─ ⅜ ⅎ√⅛  ⅎ√ 
2 │ ⇔⅛∫√⅛   ╛╛ ⇔⅛∫√ 
ᵑ ≡ ╩ ⇔⌂⅜╠ ╩ ⅎ∏ Co.line ╟╡ ┼ keep∆╢↓≤ 
ᵒRudder ⌐╟╢ ⅛╠ BT.ST ┼ ╡ ⅎ╢♃▬Ⱶfi◓⁹ │ ─ ≢ 5kts  
ᵓBT.ST ⇔≡⁸Ᵽכ☻ ┼─ ╩ SLOW DOWN ↕∑╢♃▬Ⱶfi◓⁹Ᵽכ☻ × ≢ 10cm/s╩  
ᵔDead Slow ahead ENG ≢ ⌐⁸∆←₈No Steering₉≤⌂╢─≢⁸(P)ENG  Half Ahead ⁸(S)ENG │ STOP │ Astern ≤⇔≡⁸ ╩ ╢ 

 

ₒ ⌐ ∆╢ ─◖ⱷfi♩ₓ 
 

 ̧ ─ ╩ ⇔√™ 
 ̧ ─ ⅜ ⌂ │№∫√╙──⁸
⅜ ⇔ↄ⌂╢╟℮⌂ │⌂⅛∫√ ↓╣
⅜╢№≢≡™⅔⌐≡═∆☻כ◔─≢╕ ₈ ₉
≤™╦╣╢≤⁸ ─ ⁸ ⁸
⅛≈ ╙╟™≤⅝ ≤ ⅎ≡⇔╕™⁸

≥℮⇔≡╙ ⌐ ⇔≡₈ ₉≤™℮
ⅎ╩ ≡⌂™⁹╕√│⁸₈ ≤⇔≡│⁸
⌐≢⅝≡™╢₉≤ ⅎ╢═⅝≢№╢⁸≤

⌂∫≡╙⁸ ⅜ ↄ ⁸ ⅜ ≈ ≢₈ ⌂
₉≤™℮─│≢⅝⌂™⅛≤ ™⁸
⌂ↄ≡╙₈ ₉≤™℮ ≤⌂∫√≤ ℮ 

 ̧₈ ₉⁸₈╛╛ ₉ ≢╙ ─
⌂≥╩◖ⱷfi♩≢⅝╢╟℮⌐⇔√ ⅜ ™ 

 ̧₈≥∟╠≤╙™ⅎ⌂™₉⁸╕√│₈╛╛ ₉
≤ ⇔√⅜⁸╛│╡ ≡™╢≤ ≤
⌐╟╢ ─◑ꜗ♇ⱪ⅜ ⅝™╟℮⌐ ∂
√⁹ ⁸ ─┤╣⅜ √╟℮⌐ ⅎ√ 

 
 ̧ ─ ╩ ⇔√™ 
 ̧▪ⱪ꜡⁸≡™⅔⌐♅כ ╡ ⅜╡╩ ∆╢√
╘⌐☻ꜝ☻♃╩ ⇔≡™√⅜⁸ ⌂ │
╘╠╣⌂⅛∫√ 

 ̧ ─₈ ₉─ ⌐≈™≡⁸ ₁ ™⅜
№∫√⁹╕√₈ ₉≤│ ╩╙∫≡₈ ₉
≤∆╢─⅛⁸ ⁸ ⌐╟∫≡ ℮≤
℮⁹╕√⁸₈ ₉⅜⌂↑╣┌⁸ ⅎ┌⁸
₈ ≤╕≢│ ╦⌂™╕≢╙₈ ⌐⌂∫√ ₉
⅜№∫≡╙⁸∕╣│ ≡₈ ₉≤⌂╢─⅛⁸

╕√│₈ ⌐⌂∫√ ₉│₈ ₉⌂─⅛⁸
⌐ ∫√ 

 ̧ ≤⇔√ ⌐≈™≡─ ╩ ≢⅝╢
⅜ ™≤ ℮⁹ │ 2≤ 3─ ⁸ ⱪ▪ה
│♅כ꜡ 1≤ 2─ ⌐ủ╩ ↑√⅜⁸↓↓⌐ủ
╩ ↑≡╙ ™─≢№╣┌⁸№ⅎ≡ 9
╩ ↄ∆╢ │⌂™≤ ℮ ⌐ ╡

∞↑ ↑≡│≥℮⅛  ╦∏⅛≤ 
 ̧╛╛─ ⅜ ⌐ ╡∏╠™ 

─  
 ̧ ⌐≈™≡⁸ 12m/s╩ ⇔√ ─
│⁸ ⅜ ╡⁸ ∂ 10m/s
≤ ═⁸ ≢№∫√ 

 ̧ ─ ╩ ⇔√™ 
 ̧ ⌐╟╢ │ ╠╣√⅜⁸ ╩╙∫≡

≢⅝≡™√╙─≤ ╦╣╢ 
 ̧ ₈ ≢⅝╢₉⌐ ⇔≡╙⁸ ≢⅝╢≤↓╤
⅜№╣┌≤ ⅎ╢ 

 ̧ ⌐≈™≡│₈ ≢⅝╢₉≤⇔√⅜⁸ ⇔
◖ⱷfi♩╙ ∂√─≢⁸₈ ≢⅝╢₉⌐╙◖
ⱷfi♩╩ ↑╢╟℮⌐⇔√ ⅜ ™─≢│⌂
™⅛ 

 ̧ ≢⅝╢⅜⅛≢⅝⌂™⅛≤™╦╣╣┌⁸≢⅝
╢⅜⁸more better │№╡∕℮⌂ ∂⅜⇔√⅜⁸
∕─ ╩≥─╟℮⌂ ≢ ╦∑┌╟™─
⅛⅜ ⅛╠⌂™ 

 ̧ ≢⅝√ ≢╙ ╩ ⅎ┌⁸
╡⌂ↄ ≢⅝⌂™⁸ ≢⅝√⅛≥℮⅛⌂≥
⅜ ≢⅝∕℮⌂ ⅜∆╢ 

 

 3.6.5 ┘ 5 ⌐ ☻כ◔√⇔ SWה 10m/sec

N

0

1NM

0

2000m

10.0 m/sec

0 min
 12.0 kts <000>

3 min
 10.8 kts <325>

6 min
 9.7 kts <322>

9 min
 7.8 kts <325>

12 min
 7.1 kts <321>

15 min
 5.4 kts <324>

18 min
 4.6 kts <335>

21 min
 4.6 kts <357>

24 min
 3.0 kts <359>

27 min
 1.8 kts <004>

SHIP:NO_NAME[Loa=290.0m, B=37.5m]

0 3 6 9 12 15 18 21 24 27
Time[min]

FULL.A
HALF.A
SLOW.A

D.SLOW.A
STOP

D.SLOW
SLOW
HALF
FULL

NAV.FULL
ENG.TEL.S

0 3 6 9 12 15 18 21 24 27
Time[min]

FULL.A
HALF.A
SLOW.A

D.SLOW.A
STOP

D.SLOW
SLOW
HALF
FULL

NAV.FULL
ENG.TEL.P

0 3 6 9 12 15 18 21 24 27
Time[min]

-40.0
-30.0
-20.0
-10.0

0.0
10.0
20.0
30.0
40.0

Rudder(S)
[deg]

0 3 6 9 12 15 18 21 24 27
Time[min]

P.FULL

HALF
SLOW

SLOW
HALF

S.FULL

STOP

B.Thruster
[11.7%]

0 3 6 9 12 15 18 21 24 27
Time[min]

P.FULL

HALF
SLOW

SLOW
HALF

S.FULL

STOP

S.Thruster
[13.1%]

S.Thruster

0 3 6 9 12 15 18 21 24 27
Time[min]

0.0
3.0
6.0
9.0

12.0
15.0

OG
[kts]

0 3 6 9 12 15 18 21 24 27
Time[min]

-60.0
-40.0
-20.0

0.0
20.0
40.0
60.0

Turn.Rate
[deg/min]

0 3 6 9 12 15 18 21 24 27
Time[min]

-20.0
-15.0
-10.0
-5.0
0.0
5.0

10.0
15.0
20.0

Drift
[deg]

0 3 6 9 12 15 18 21 24 27
Time[min]

-60.0
-40.0
-20.0

0.0
20.0
40.0
60.0

LatSpeed(F)
[cm/sec]

0 3 6 9 12 15 18 21 24 27
Time[min]

-60.0
-40.0
-20.0

0.0
20.0
40.0
60.0

LatSpeed(A)
[cm/sec]
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0
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0
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4

6

8
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0
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6
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0
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-

0
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0
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 3.6.1 1 ☻כ◔ SWה 10m/sec  

 

 
  

 

330±5° 

╟╡╙ ⌐ ∆

╢⁹Ⱪ▬╕≢ 1B─ ╩  

⁸ ▬fi⇔≡ S/B Full

⅛╠ Half ⌐  

⅜ ™ │ Half ─╕╕  

≢ Slow ⌐  

No.3⁸4Ⱪ▬ 8knots  

6 knots  

No.5⁸6Ⱪ▬ 5knots  

 

 

♪ꜞⱨ♩ ±5deg  

319° 328° 330°-2 -11°  

30m⁸ 100m 

 

▬fi≢ Half down  

10.2knots  

No.3⁸4Ⱪ▬  7.2knots  

≢ Slow down  6.3knots  

 4.5knots  

No.5⁸6Ⱪ▬  4.5knots  

 

 

14.1deg⁸ 34.9deg 

♪ꜞⱨ♩ 8.2deg⁸ 14.4deg 

 

─ N ⌐ ⇔≡⁸Dead 

Slow ⌐  

≢⅝╢∞↑ ⌐   

 

15 25° ⅜ ™≤⅝│

Hard ⁸ Half ⌐  

 

351° ☻ꜝ☻♃ Slow

Full ≢ 008°⌐  

╒╓

160m⁸ 300m  

Hard Stb ôd⁸ Stop⁸

Full ah ôd 

20 deg/min  

 ה

▪
ⱪ
꜡

♅ 
Half  Astern ╕≢ ⁸

 

 

 

≢ 3knots  

Slow Astern  

 

1Loa 2knots ≢

 

3.4knots  
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 3.6.2 2 ☻כ◔ SWה 5m/sec  

 

 
  

 

330±5° 

╟╡╙ ⌐ ∆

╢⁹Ⱪ▬╕≢ 1B─ ╩  

⁸ ▬fi⇔≡ S/B Full

⅛╠ Half ⌐  

⅜ ™ │ Half ─╕╕  

≢ Slow ⌐  

No.3⁸4Ⱪ▬ 8knots  

6 knots  

No.5⁸6Ⱪ▬ 5knots  

 

 

♪ꜞⱨ♩ ±5deg  

324° 330° 330°-6 0°  

50m⁸ 200m 

 

▬fi≢ Half down  

11.0knots  

 

No.3⁸4Ⱪ▬≢ Slow down 

No.3⁸4Ⱪ▬  7.7knots  

 6.1knots  

 5.5knots  

No.5⁸6Ⱪ▬  4.5knots  

7.9deg⁸ 35.0deg 

♪ꜞⱨ♩ 4.7deg⁸ 10.3deg 

 

─ N ⌐ ⇔≡⁸Dead 

Slow ⌐  

≢⅝╢∞↑ ⌐   

15 25° ⁸ ⅜ ™≤⅝

│ Hard ⁸ Half ⌐  

 

015° 

╒╓

200m⁸ 200m  

 Stbõd25°⁸ Slow 

 

20deg/min  

 ה
▪
ⱪ
꜡

♅ 

Half  Astern ╕≢ ⁸

 

 

 

≢ 3knots  

Slow Astern  

 

1/2Loa ≢ 1.9knots ≢

 

2.9knots  
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 3.6.3 3 ☻כ◔ SWה 8m/sec  

 

 
  

 

330±5° 

╟╡╙ ⌐ ∆

╢⁹Ⱪ▬╕≢ 1B─ ╩  

⁸ ▬fi⇔≡ S/B Full

⅛╠ Half ⌐  

⅜ ™ │ Half ─╕╕  

≢ Slow ⌐  

No.3⁸4Ⱪ▬ 8knots  

6 knots  

No.5⁸6Ⱪ▬ 5knots  

 

♪ꜞⱨ♩ ±5deg  

325° 328° 330°-5 -2°  

80m⁸ 150m 

 

▬fi≢ Half down  

10.9knots  

No.3⁸4Ⱪ▬  7.9knots  

≢ Slow down  7.8knots  

 5.3knots  

No.5⁸6Ⱪ▬  5.1knots  

 

 9.7deg⁸ 35.0deg 

♪ꜞⱨ♩ 6.0deg⁸ 9.7deg 

 

─ N ⌐ ⇔≡⁸Dead 

Slow ⌐  

≢⅝╢∞↑ ⌐  

 

 

15 25° ⁸ ⅜ ™≤⅝

│ Hard ⁸ Half ⌐  

 

006° ☻ꜝ☻♃ Slow

Full ≢ 013°⌐  

╛╛ ╟╡ ┼ 

130m⁸

200m  

Hard Stb ôd⁸ Stop⁸

Full ah ôd 

22deg/min  

 ה

▪
ⱪ
꜡

♅ 
Half  Astern ╕≢ ⁸

 

 

 

≢ 3knots  

Slow Astern  

 

1Loa ≢ 2.0knots ≢

 

3.0knots  
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 3.6.4 4 ☻כ◔ SWה 12m/sec  

 

 
  

 

330±5° 

╟╡╙ ⌐ ∆

╢⁹ 

Ⱪ▬╕≢ 1B ─ ╩  

⁸ ▬fi⇔≡ S/B Full

⅛╠ Half ⌐  

⅜ ™ │ Half ─╕╕  

≢ Slow ⌐  

No.3⁸4Ⱪ▬ 8knots  

6 knots  

No.5⁸6Ⱪ▬ 5knots  

 

♪ꜞⱨ♩ ±5deg  

314° 326° 330°-16 -4°  

50m⁸ 100m 

 

▬fi≢ Half down ⁸

10.8knots  

No.3⁸4Ⱪ▬  7.5knots  

≢ 7.2knots  

 5.7knots  

No.5⁸6Ⱪ▬  4.4knots  

⇔≡ Half ahead  

 

10.9deg⁸ 34.8deg 

♪ꜞⱨ♩ 9.3deg⁸ 13.0deg 

 

─ N ⌐ ⇔≡⁸Dead 

Slow ⌐  

≢⅝╢∞↑ ⌐   

 

 

15 25° ⁸ ⅜ ™≤⅝

│ Hard ⁸ Half ⌐  

    

007° ☻ꜝ☻♃ Half

Full ≢ 011°⌐  

⅛╠╛╛ ╡ 

130m⁸

100m  

Hard Stb ôd⁸ Full ast ôn⁸

Full ah ôd⁸ 

☻ꜝ☻♃ Full ⁸ ☻ꜝ☻♃ Full  

37deg/min  

 ה

▪
ⱪ
꜡

♅ 

Half  Astern ╕≢ ⁸

 

 

 

≢ 3knots  

Slow Astern  

 

2Loa ≢ 1.7knots ≢

 

2.8knots  
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 3.6.5 5 ☻כ◔ SWה 10m/sec  

 

 
  

 

330±5° 

╟╡╙ ⌐ ∆

╢⁹Ⱪ▬╕≢ 1B─ ╩  

⁸ ▬fi⇔≡ S/B Full

⅛╠ Half ⌐  

⅜ ™ │ Half ─╕╕  

≢ Slow ⌐  

No.3⁸4Ⱪ▬ 8knots  

6 knots  

No.5⁸6Ⱪ▬ 5knots  

 

♪ꜞⱨ♩ ±5deg  

314° 335° 330°-16 +5°  

5m⁸ 120m 

 

▬fi 10.8knots  

▬fi 700m≢ Half down  

No.3⁸4Ⱪ▬  7.8knots  

≢ Slow down  6.9knots  

 4.8knots  

No.5⁸6Ⱪ▬  4.4knots  

 

12.2deg⁸ 35.0deg 

♪ꜞⱨ♩ 7.3deg⁸ 14.0deg 

 

─ N ⌐ ⇔≡⁸Dead 

Slow ⌐  

≢⅝╢∞↑ ⌐  

  

15 25° ⁸ ⅜ ™≤⅝

│ Hard ⁸ Half ⌐  

 

356° ☻ꜝ☻♃ Half ≢

004°⌐  

200m⁸

200  

Hard Stb ôd⁸ Slow ahôd 

 

20deg/min  

 ה
▪
ⱪ
꜡

♅ 

Half  Astern ╕≢ ⁸

 

 

 

≢ 3knots  

Slow Astern  

 

2Loa ≢ 1.8knots ≢

 

3.2knots  
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3.6.2 ─ ≤ ─  

(1) ─  

 3.6.6≤  3.6.7│⁸ ↔≤─ ─ ╩

⇔√╙─≢№╢⁹  3.6.6│ ⌐╟╢ ⁸  3.6.7│ ⌐╟╢

╩ ⇔≡⅔╡⁸∕╣∙╣⁸ ╩ ∑≡ ⇔≡™╢⁹ 

⌂⅔⁸ 10cm/sec─◔כ☻│ 2 ⇔≡™╢⅜⁸1 │ ╩ ∆╢

√╘⌐ ⇔√♩ꜝ▬▪ꜟ≤ ↑⁸↓↓≢│ 2 ⌐ ╩☻כ◔√⇔ ⇔≡™

╢⁹ 

 3.6.6 ─ ⌐╟╢  

   ▪ⱪ꜡כ♅ 

 

 
5 

m/sec 

8 

m/sec 

10 

m/sec 

12 

m/sec 

5 

m/sec 

8 

m/sec 

10 

m/sec 

12 

m/sec 

5 

m/sec 

8 

m/sec 

10 

m/sec 

12 

m/sec 

A  2 2 4  3 2 4  2 2 4 

B 3 3 5 4 1 2 2 5 1 1 3 4 

C 4    3    2.5    

D 1 3 4 4 1 3 3 4 1 3 3 5 

E 1 1 1 2 1 1 1 1 1 1 1 1 

F 3 3 3 4 1 2 2 4 1 1 1 3 

G 1 2 2 3 1 2 2 4 1 1 1 1 

H 1 4 4 4 2 4 1 4 1 1 2 4 

I 2 2 3 4 2 3 3 4 2 2 3 4 

J 4 2 2 4 2 2 2 4 2 2 3 3 

K 3 3 3.5 4.5 3 3.5 2 4 3 2.5 3 3.5 

L 4 2 3 1  2 3 2 3 1 2 2 

 1 1 1 1 1 1 1 1 1 1 1 1 

1  1 2 2 3.5 1 2 2 4 1 1 1.5 2.5 

2  3 2 3 4 1.5 2 2 4 1 1 2 3.5 

3  3.5 3 3.75 4 2 3 2.5 4 2.25 2 3 4 

 4 4 5 4.5 3 4 3 5 3 3 3 5 

 2.45 2.45 2.95 3.5 1.7 2.5 2.09 3.64 1.68 1.59 2.18 3.14 

 1 2 2 4 1 2 2 4 1 1 3 4 

 1.29 0.82 1.15 1.07 0.82 0.87 0.7 1.12 0.84 0.74 0.87 1.31 

╙ ↕™                Γ Δ│ ╩ ∆ 

1 ↕™ ⅛╠ 25% ─  

2 ↕™ ⅛╠ 50% ─  

3 ↕™ ⅛╠ 75% ─  

╙ ⅝⌂  

∆═≡─ ─ ╩ ≢ ⇔√  

╙ ─ ⅛∫√  

≤ ≤─ ─ 2 ─ ─  
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 3.6.7 ─ ⌐╟╢  

 ♅כ꜡ⱪ▪ה   

 

 
5 

m/sec 

8 

m/sec 

10 

m/sec 

12 

m/sec 

5 

m/sec 

8 

m/sec 

10 

m/sec 

12 

m/sec 

5 

m/sec 

8 

m/sec 

10 

m/sec 

12 

m/sec 

A  2 2 4  2 2 4  2 2 4 

B 1 2 3 2 1 1 1 5 1 1 2 2 

C 3        1.5    

D 1 2  3 1 2  4 1 2 
 

5 

E 1 1 1 2 1 1 1 1 1 1 1 1 

F 1 1 1 3 1 1 1 3 1 1 1 1 

G 1 2 2 2 1 1 2 3 1 1 1 1 

H 1 2 3 2 2 2 1 4 1 1 2 3 

I 2 1 2 3 1 2 1 4 1 1 1 3 

J 2 1 1 3 1 1 1 3 1 2 2 2 

K 2 2 2.5 4 2 2 1 4 1.5 1 1.5 3 

L 3 1 2 1 2 2 2 1 1 1 1 1 

 1 1 1 1 1 1 1 1 1 1 1 1 

1  1 1 1.25 2 1 1 1 3 1 1 1 1 

2  1 2 2 3 1 2 1 4 1 1 1.25 2 

3  2 2 2.38 3 2 2 1.75 4 1 1.5 2 3 

 3 2 3 4 2 2 2 5 1.5 2 2 5 

 1.64 1.55 1.95 2.64 1.36 1.55 1.30 3.27 1.09 1.27 1.45 2.36 

 1 2 2 2 1 2 1 4 1 1 1 1 

 0.81 0.52 0.76 0.92 0.50 0.52 0.48 1.27 0.20 0.47 0.50 1.36 

╙ ↕™                 Γ Δ│ ╩ ∆ 

1 ↕™ ⅛╠ 25% ─  

2 ↕™ ⅛╠ 50% ─  

3 ↕™ ⅛╠ 75% ─  

╙ ⅝⌂  

∆═≡─ ─ ╩ ≢ ⇔√  

╙ ─ ⅛∫√  

≤ ≤─ ─ 2 ─ ─  

 

(2) ◒꜡fiⱣ♇◒─ɖ ⌐╟╢ ─  

 3.6.6≤  3.6.7⌐ ∆≤⅔╡⁸ │ ≢┌╠≈⅝⅜ ∆╢⁹

⌂╢ ─ ⅜ ⇔√ ⌐ ⅜№╢⅛≥℮⅛╩ ∆╢ ⌐ñ◒꜡fi

Ᵽ♇◒─ɖ ò≤™℮╙─⅜№╢⁹ 

◒꜡fiⱣ♇◒─ɖ ≤│⁸ ─ ─╟℮⌐⁸№╢ ⌐ ⇔≡ ─

╩ ↑⁸ ─ ╩ ≤⇔≡ ™╢≤⅝⌐⁸

⅜ ≤⇔≡ ∂ ╛ ╩ ⇔√⅛≥℮⅛ ╩ ∆╢

≢№╢⁹0⅛╠ 1╕≢─ ╩≤╡⁸1⌐ ™╒≥ ⅜ ™⁹ 

m │ ─ ⁸ɨi│ ─ ⁸ɨx│ ╩ ⇔√ ─
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≤⇔√≤⅝⁸ ⅛╠ɖ ╩ ╘╠╣╢⁹ 

 

‌=
ά

ά 1
1
В „Ὥ

2ά
Ὥ= 1

„ὼ2
 

 

 https://bellcurve.jp/statistics/glossary/1274.html 

 

◒꜡fiⱣ♇◒ ɖ╩ ™╢↓≤⌐╟╡⁸ 

ủ ─ ⇔√ ─ ⅜ ∂╟℮⌂ ╩∆╢⅛  

ủ ─ ⌐ ╡ ⇔♥☻♩╩ ∫√ ⁸ ⅜ ⌐⌂╢⅛  

╩ ∆╢↓≤⅜≢⅝╢⁹ 

 

─ ⌐╟╢ ⌐≈™≡ ─ ╩ ∆╢ ⁸◒꜡fi

Ᵽ♇◒─ɖ │ ≤⅔╡ ↕╣╢⁹ 

ɖ 1  

× 1 ─ ─ ─  

 

⌂⅔⁸◒꜡fiⱣ♇◒ ɖ│⁸ ⌐ 0.7 ≢ ↕╣⁸0.8 ≢ ≤↕╣╢⁹ 

◒꜡fiⱣ♇◒ɖ   

0.9 Ò Ȁ Excellent  

0.8 Ò Ȁ < 0.9 Good 

0.7 Ò Ȁ < 0.8 Acceptable 

0.6 Ò Ȁ < 0.7 Questionable  

0.5 Ò Ȁ < 0.6 Poor 

ɖ < 0.5 Unacceptable  

 

 3.6.6≤  3.6.7╟╡⁸ ≤ ⌐╟╢ ∕╣∙╣⌐≈™≡

╩ ∆╢≤ ─≤⅔╡™∏╣─ ╙ 0.8 ≤⌂╡⁸ ⇔√

12 ⌐╟╢ ⌐│ ⅜№╢≤ ≢⅝╢⁹ 

Ẽ  ɖ 9 9 1 × 1 10.2 52.66 0.87 ֕0.8⁸Good  

Ẽ  ɖ 9 9 1 × 1 6.62 29.43 0.91 ֕0.9⁸Excellent  

 

⌂⅔⁸ │ 12 ≢№╢⅜ ─ ⅜№∫√⁹↓↓≢│⁸ ─

╩ ╘╢√╘⁸∆═≡─ ⌐ ⇔√ 9 ─ ⌐╟∫≡ ⇔√⁹ 

◒꜡fiⱣ♇◒ɖ │⁸ ─ ╩ ∆╢√╘─└≤≈─ ≤⇔≡

∆╢↓≤╙ ⅎ╠╣╢⁹ 
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3.6.3 ≤ ─  

(1) ≤  

 3.6.6  3.6.8│⁸  3.6.6 ≤ ╩♃כ♦─3.6.7  ⇔⁸ ↔≤

⌐ ─ ╩ ⇔√╙─≢№╢⁹ 

⅜ ⇔ↄ⌂╢⌐⇔√⅜∫≡⁸ ─₈5 ₉╛₈4 ╛╛ ₉⁸

─₈5 ⌐ ₉╛₈4 ⅛⌂╡ ₉≤™∫√ ⇔™ ─ ⅜ ↄ⌂╢

╩℮⅛⅜℮↓≤⅜≢⅝╢⁹ 

⌂⅔⁸◓ꜝⱨ ─ │ ─ ╩ ⇔≡™╢⁹ ⅜ ∆╢─│⁸ ⇔√

─ ─ ╩ ⇔√ ⅜ ⇔√√╘≢№╡⁸╕√⁸ ≢

─ ⅜ ⇔⌂™─│ ⅜ ╕╣╢√╘≢№╢⁹ 
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 3.6.6 ≤  

 

 3.6.7 ≤  

 

 3.6.8 ≤ ♅כ꜡ⱪ▪ה  

  

4

1 1 1
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(2) ≤ ─  

 3.6.9 │⁸ ╩ ⁸ ≢─

─ ╩ ⌐≤∫≡◓ꜝⱨ ⇔√╙─≢№╢⁹ ─ │

─ ⁸ ─ │ ─ ╩ ⇔≡™╢⁹ 

─ ⁸ ─ │⁸ 10m/sec╕≢│₈≥∟╠≤╙

™ⅎ⌂™₉ ≤⌂╡⁸ 12m/sec≢│₈≥∟╠≤╙™ⅎ⌂™₉ ─ ≤⌂∫√⁹ 

─ ⁸ ─ │⁸ 10m/sec╕≢│₈╦∏⅛⌐

₉ ≤⌂╡⁸ 12m/sec≢│₈╦∏⅛⌐ ₉ ₈╛╛ ₉╩ ⇔ ╢ ≤

⌂∫√⁹ 

™∏╣─ ≢№∫≡╙⁸ ⅜ ⇔ↄ⌂╢⌐⇔√⅜∫≡ ⌐ ∆

╢ ╙ ⇔≡™ↄ ⅜╦⅛╡⁸ 10m/sec╩ ⌐ ⅜ ⅝ↄ ⇔

≡™╢ ⅜℮⅛⅜ⅎ╢⁹ ─ ╩ ∆╢≤⁸ ─ ─ ™

─ ⅜ │ ∫≡ ⅎ╢⁹ 

 

 

 3.6.9 ≤ ─  

 

 

(3) ─  

 3.6.10≤  3.6.11│⁸ ≤ ─∕╣∙╣≢

─ ╩ ⇔√╙─≢№╢⁹╕√⁸  3.6.12≤  3.6.13│⁸ ≤

─∕╣∙╣≢₈ └→ ₉⌐╟∫≡ ─┌╠≈⅝╩ ⇔√╙─≢№╢⁹ 

⅜ ⇔ↄ⌂╢⌐≈╣≡ ─Ⱨכ◒│ ⌐ ⇔≡™╢─⅜╦⅛╢⁹

⌐ 12m/sec─◔⁸│≢☻כ ─ │ ≥☻כ◔─ ⅝ↄ ⌂∫≡™╢⁹ 

 3.6.12≤  3.6.13⌐ ∆ ≤ ─ └→ ⌐╟╢≤⁸ ⌐

─ ⅜ ─┌╠≈⅝⅜ ↕™↓≤⅜╦⅛╢⁹ 
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 3.6.10 ⌐╟╢ ─  
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 3.6.11 ⌐╟╢ ─  
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 3.6.12 └→ ⌐╟╢  
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 3.6.13 └→ ⌐╟╢  
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(4) ─┌╠≈⅝≤  

3×☻כ◔⁸4│3.6.14  ─ 12 ─ ─ ≤ ╩ ╘

≡ ≤ ─∕╣∙╣≢ ╩ ⇔√╙─≢№╢⁹ ⌐ ∆╢

─ ⅜ ↕™ ⌐ │≢☻כ◔√╣↕ ─ ─┌╠≈⅝│

↕ↄ ╕≤╕∫≡™╢⅜⁸ ─ ⅜ ⅝ↄ ⌐ ≢☻כ◔╢╣↕

│ ─ ─┌╠≈⅝╙ ⅝ↄ⌂╢ ⌐№╢↓≤⅜╦⅛╢⁹ 

╕√⁸  3.6.15│⁸ ─ ─ ≤ ╩ ↔≤⌐╕≤╘

√╙─≢№╢⁹ ─ ™⌐╟╢ ╩ ⁸☻כ◔─≡═∆│≢↓↓⁸╘√╢∆

⌐≈™≡ ╩ ⇔√ ─╖ ⇔≡™╢⁹ 

⅜ ↕™ │ ⌐ ╘─ ╩⇔≡⅔╡⁸ ⅜ ↕™ │

☻כ◔ ─ ─ ╙ ↕™↓≤⌐⌂╢⁹ ⌐ ⅜ ⅝™ │ ⌐ ╘─

╩⇔⁸ ⅜ ⅝™ ☻כ◔│ ╛ ⌐ ⅝⌂ ╩≈↑≡ ⇔

≡™╢↓≤⌐⌂╢⁹ 

─ ⅜⌂™↓≤⅜ ╕⇔™√╘⁸ ─ ╩ ™╢ │⁸

─ ╩ ∆╢↓≤⅜ ⌐⌂╢⁹ 

─ ⅜ ≤ ═≡ ─ ─ ⅜ ⌂ↄ ╕≤

╕∫≡™╢↓≤⅜╦⅛╢⁹ 

 

 

 3.6.14 ─ ≤  
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β ∆═≡─◔ה☻כ ⌐≈™≡ ╩ ⇔√ ─╖╩ ≤⇔≡™╢⁹ 

╩☻כ◔ 3.6.15  ≤⇔√ ─ ≤  

 

3.6.4 ≤ ─  

 3.6.16│⁸ ≤ ─ ╩ ⇔≡™╢⁹ 

─₈ ╩ ∂⌂™₉│ ─₈ ₉ ₈≥∟╠≤╙™ⅎ⌂™₉⌐

⇔⁸ ─₈╦∏⅛⌐ ₉│ ─₈╛╛ ₉ ₈╛╛ ₉─ ⌐ ⇔

≡™╢⁹ ─₈╛╛ ₉│ ─₈≥∟╠≤╙™ⅎ⌂™₉ ₈ ₉⁸

─₈⅛⌂╡ ₉│ ─₈╛╛ ₉ ₈ ₉⁸ ─₈ ⌐ ₉

│ ─₈ ₉⌐ ∆╢⁹ 

 

 3.6.16 ≤ ─  
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ה 3.6.5 ≤ ─  

(1) ≤  

 3.6.17│⁸ ≤∕─ ─ ⌐ ∆╢ ⌐≈™≡⁸

↔≤⌐ ⇔√╙─≢№╢⁹ 

│⁸ ─ ╟╡╙ IN ─ ♃▬Ⱶfi◓⌂≥⅜ ⇔√√╘⁸

⌐╙ ⌐╙ ⅝⌂ ™≤⌂∫≡ ╣⌂⅛∫√⅜⁸ ≢│ ─ ╩

⌐ ⇔√╡ ─☻ꜝ☻♃╩ ⌐ ⇔≡ ⇔√╡⇔√√╘⁸ ─

⁸│≢☻כ◔™⇔ ≤∆╢ ⅜ ↄ⌂∫√⁹ 

⌐│ 12m/sec ─ ⅛╠⁸ ≤∆╢ ─ ⅜ ↄ⌂∫≡

™╢⁹ 

⌂⅔⁸◓ꜝⱨ ─ │ ─ ╩ ⇔≡⅔╡⁸ ≢ ─ ⅜

⇔⌂™─│ ⅜ ╕╣╢√╘≢№╢⁹ 

 

 

β ─ │ ╩ ∆ 

 3.6.17 ≤ ↔≤─  
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 -63- 

(2) ≤  

 3.6.18│⁸ ⅜ ⇔√ ─ ≤ ╩ ⇔√╙─≢№╢⁹ 

≢ ⇔√ ⁸₈ ₉─ │∆═≡─ ⅜ ≢⅝

⌂™≤⇔⁸₈╛╛ ₉│ 3 ─ ⅜ ≢⅝⌂™≤⇔≡™╢⁹ ≢⅝⌂™≤

↕╣√≤⅝─ ─ │ 4.1 2×1 3×2 4×11 5×6 1 2

11 6 ≤⌂╡⁸₈╛╛ ₉ ≤⌂∫≡™╢⁹ 

⁸ ≢ ⇔√ │⁸₈ ⌐ ₉─ │∆═≡─

⁸₈⅛⌂╡ ₉≢│⅔╟∕ ⁸₈╛╛ ₉│ 3 ─ ⅜ ≢⅝⌂™

≤⇔≡⅔╡⁸ ─ ⅜ ⅎ√↓≤⌐╟∫≡ ─ ⅜ ↄ⌂∫≡™╢⁹

≢⅝⌂™≤ ↕╣√≤⅝─ ─ │ 3.3 1×2 2×2 3×8 4×5

5×3 2 2 8 5 3 ≤⌂╡⁸₈╛╛ ₉≤₈⅛⌂╡ ₉─ ≤⌂∫≡™╢⁹ 

⌂⅔⁸ │₈ ╩ ∂⌂™₉≤⇔⌂⅜╠╙₈ ≢⅝⌂™₉≤ ↕╣√

⅜№╢⁹↓╣│⁸ ♅כ꜡ⱪ▪ה ⌐⅔™≡⁸ ⌐ │ ∂╠╣⌂™╙

──⁸∕╣ ─ ╕≢╩ ⅎ√≤⅝⌐ ⌐╟╢ ⌐ ⅜№╢√╘₈ ≢⅝⌂

™₉≤ ─└≤╡⅜ ⇔√╙─≢№╢⁹ ─ │⁸ ₁─ ─

≢ ↕╣╢⅜⁸ ⌐╟∫≡│⁸ ─ │∕─ ⌐ ∆╢ꜞ☻◒╩ ╕ⅎ

√ ╩ ∫≡™╢⁹ 

 

 

β ─ │ ╩ ∆⁹ 

 3.6.18 ≤  
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ה 3.6.6 ≤ ─  

 3.6.8│⁸ ─ ─ ╩ ⇔√╙─≢№╢⁹ 

─◖ⱷfi♩╟╡⁸ ⌐≈™≡│⁸♪ꜞⱨ♩ ≤ ≡ ⌐ ⇔⁸

┘ ♅כ꜡ⱪ▪ה ⌐≈™≡│⁸ ┘ ☻ꜝ☻♃─

╩ ⌐ ∆═⅝ ≤⇔√⁹ ─ ⅜№╢ ≢─

≢│⁸ ⁸☻ꜝ☻♃│ ∑∏ ⌐╟∫≡ ∆╢⅜⁸ ⇔√ ≢│™∏╣

╓╒╙☻כ◔─ ╩ ⇔≡⅔╡⁸ ─ │≢☻כ◔™⇔ ╩ ╢√╘⌐

╛☻ꜝ☻♃╩ ⇔≡™√↓≤⅛╠⁸ ≤☻ꜝ☻♃─ ╙ ≤⇔√⁹ 

 3.6.19│⁸ ╩ ≤⇔⁸ ─ ╩ ≤

⇔≡◓ꜝⱨ ⇔√╙─≢№╢⁹ ⅜ ⇔ↄ⌂╢╒≥ ─♪ꜞⱨ♩ ╛ ≡

⁸ ⁸ ♅כ꜡ⱪ▪ה ─☻ꜝ☻♃╛ ⌂≥─ ─

╙ ⅝ↄ⌂╢⁹ 

╕√⁸  3.6.20 │⁸ ה ╩ ≤⇔⁸ ⁸☻כ◔

≢─ ─ ─ ╩ ≤⇔≡◓ꜝⱨ ⇔√╙─

≢№╢⁹ ─♪ꜞⱨ♩ ╛ ≡ ⁸ ╛ ♅כ꜡ⱪ▪ה ה♃☻ꜝ☻─

─ ה ⅜ ⅝ↄ⌂╢≤⁸ ⅜ ∂╢ ╙ ↄ⌂╢↓≤⅛╠⁸

ה ≤ ⌐│ ⅜ ╘╠╣╢↓≤⅜╦⅛╢⁹ 

⌂⅔⁸ ≤☻ꜝ☻♃ │⁸ ─ ≢ ⇔√⁹ 

 

[%] 100
Full

³
³

³
=

─  

│ ─≤⅔╡≤∆╢⁹ 

Dead Slow 0.25⁸Slow 0.5⁸Half 0.75⁸Full 1.0 
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 3.6.8 ⌐⅔↑╢ ה  

 

 

 1  2  3  4  5  

 
SW 

10m/sec  

SW 

5m/sec  

SW 

8m/sec  

SW 

12m/sec  

SW 

10m/sec  

 

[deg] 14.1 7.9 9.7 10.9 12.2 

♪ꜞⱨ♩ [deg] 8.2 4.7 6.0 9.3 7.3 

[deg/min] 4.9 3.8 3.0 3.1 5.2 

╣[cm/sec] 50.4 27.5 42.2 64.4 49.8 

╣[cm/sec] 56.7 41.4 45.8 70.2 56.3 

[deg] 34.9 35.0 35.0 34.8 35.0 

♪ꜞⱨ♩ [deg] 14.4 10.3 9.7 13.0 14.0 

[deg/min] 26.2 28.1 25.6 25.1 22.3 

╣[cm/sec] 100.0 92.0 96.0 93.0 90.0 

╣[cm/sec] 133.0 140.0 179.0 187.0 166.0 

 

[deg] 24.6 16.1 28.4 29.7 25.9 

♪ꜞⱨ♩ [deg] 5.9 7.5 7.0 6.9 4.7 

[deg/min] 7.6 10.7 13.3 13.3 10.6 

╣[cm/sec] 50.5 28.2 45.1 63.8 56.5 

╣[cm/sec] 20.1 64.8 64.6 52.6 29.7 

[deg] 35.0 34.0 35.0 35.0 35.0 

♪ꜞⱨ♩ [deg] 14.2 13.5 12.0 9.5 11.8 

[deg/min] 16.5 20.3 22.3 35.0 17.6 

╣[cm/sec] 75.0 48.0 68.0 114.0 72.0 

╣[cm/sec] 50.0 125.0 118.0 146.0 64.0 

[%] 21.3 45.5 12.0 52.3 50.0 

[%] 68.9 45.5 71.5 76.9 50.0 

Ᵽ►☻ꜝ☻♃ [%] 0.0 0.0 0.0 27.4 0.0 

☻♃fi☻ꜝ☻♃ [%] 0.0 0.0 0.0 25.8 0.0 

ה

▪ⱪ

 ♅כ꜡

[deg] 0.0 0.0 0.0 0.0 0.0 

[%] 25.4 13.1 13.9 34.5 32.6 

[%] 24.0 13.1 13.9 40.5 32.6 

Ᵽ►☻ꜝ☻♃ [%] 28.1 13.8 15.7 18.5 26.5 

☻♃fi☻ꜝ☻♃ [%] 35.9 6.6 18.8 56.7 31.2 
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 3.6.19 ≤  

0

2

4

6

8

10

12

14

0 2 4 6 8 10 12 14

[deg]

[m/sec]

[deg]

0

2

4

6

8

10

12

14

0 2 4 6 8 10 12 14

[deg]

[m/sec]

[deg]

0

10

20

30

40

50

60

70

0 2 4 6 8 10 12 14

[%]

[m/sec]

[%]

0

5

10

15

20

25

30

35

0 2 4 6 8 10 12 14

[deg]

[m/sec]

[deg]

0

5

10

15

20

25

30

35

40

0 2 4 6 8 10 12 14

[%]

[m/sec]

[%]

0

5

10

15

20

25

30

35

40

0 2 4 6 8 10 12 14

[%]

[m/sec]

[%]



 

 -67- 

 

ה 3.6.20  ≤ ─  
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3.7 ─ ≤  

₈ ₉─ ┘ ─ ╩ ℮√╘⁸ ◦Ⱶꜙ꜠כ♃ ╩ ∫

√⁹ ⌐ ─ ≤ ╩ ∆⁹ 

3.7.1 ◦Ⱶꜙ꜠כ♃ ─  

(1) ─ ≤ ◦♫ꜞ○ 

│⁸₈Ᵽכ☻ ₉╩ ∆╢↓≤╩ ⇔√◦♫ꜞ○≤⇔√⁹∕─√╘⁸

⌐ ⇔╛∆™ 5⁸8⁸10⁸12m/sec ╩ ≤⇔⁸ │⁸ ─

╩ ↑╛∆™ ☼כꜟ◒ ╩ ≤⇔√⁹╕√⁸ │⁸ ⁸ ⁸ ▪ה

ⱪ꜡כ♅─ ⅜ ╕╣╢◦fiⱪꜟ⌂⸗♦ꜟ ╩ ≤⇔√⁹ 

 

(2)  

─ ◦Ⱶꜙ꜠כ♃ │⁸ ─ ≢№╢ 4 ≤

8 ─ 12 ≢ ∆╢ ≢⅔↓⌂∫√⁹™∏╣─ ╙ ⅛╠

≢ ◦Ⱶꜙ꜠כ♃ ⌐ ⇔≡⅔╡⁸ ≤ ─ ≢№╢⁹ 

│⁸ ☼כꜟ◒ ─ ≤⇔⁸ │ ╙ ≤⌂╢⅜⁸

─ ◦Ⱶꜙ꜠כ♃ │ ╩ ∆╢ ≢ ℮↓≤⅛╠⁸

│ ⌐│ ⅎ⌂™⁹ 

 

(3) ─  

│⁸↓╣╕≢─ ⌐⇔√⅜∫≡ ⌐ ╩ ∆╢╙─≤⇔

√⁹ 

⅜ ─ ╩ ⌐╟ↄ ⇔ ─☻כ◔─ ╩ ™╛

∆ↄ∆╢√╘⁸ ≤≤╙⌐₈ ─ ₉╙ ⌐ ⇔≡ ⇔√⁹ 

 

(4) ⌐ ∆╢ ─  

⌐ ∆╢ │⁸ ⁸ ⁸ ─♅כ꜡ⱪ▪ה 3≈─ ╩

≤⇔≡⁸ ⅜₈ ₉ ₈≥∟╠≤╙™ⅎ⌂™₉ ₈ ₉╕≢─ 5 ≢

∆╢₈ ₉⁸ ╩₈ ╩ ∂⌂™₉ ₈╛╛ ₉ ₈ ⌐ ₉

╕≢─ 5 ≢ ∆╢₈ ₉─ ╩ ⇔√⁹ 

╕√⁸ ≢Γ ≢⅝╢⅛≢⅝⌂™⅛ ─ Δ╩ ℮ ╩

⇔≡ ⌐ ─☻כ◔ ⌐ ⇔√⁹ 
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3.7.2 ⌐ ∆╢ ─  

(1) ≤ ⌐ ∆╢  

◦Ⱶꜙ꜠כ♃ │⁸ ה☻כ◔ ≢ ≤ ╩ ⇔⁸

≤ ─ ─ ╩ ⇔√⁹ 

12 ⌐╟╢ ⌐≈™≡─ │⁸ ╩₈ כꜟ◓₉

ⱪ≤₈ ⌐ⱪכꜟ◓₉ ↑≡ ─ ╩ ╖ → ◓ꜝⱨ≢ ⇔√⁹╕√⁸

≤⌂╢ ╩ ∆╢√╘⁸ ⌐│ ⅜ ≤ ⇔√ ⌐∕─ ╩

◖ⱷfi♩∆╢╟℮ ╘√⁹ 

│⁸ ─ ⌐≈™≡⁸ ₈ ₉≤₈ ₉╩ ⌐⅔⅝₈≥

∟╠≢╙⌂™₉╩ ≤∆╢ 5 ≤ ─ ╩₈ ╩ ∂

⌂™₉⅛╠₈ ⌐ ₉╕≢─ ≢ ∆╢ 5 ─∕╣∙╣≢ ⇔⁸⅛

≈⁸∕─ ⅜₈ ≢⅝╢₉⅛₈ ≢⅝⌂™₉─™∏╣⅛╩ ∆╢ ╩

⇔√⁹ 

⅛╠│ ⌐≈™≡⁸ ⌐ ─╟℮⌂ ⅜ ↕╣√⁹ 

ᵑ ─ ⅝↕╛ ⅛╠╖≡ ╛ ⅜ ⇔ↄ ↕╣≡™

╢ ◦♫ꜞ○⌐⅔™≡⁸₈ ₉≤™℮ │ ⇔⌐ↄↄ⁸ ≤⇔≡

≢│⌂™─≢│⌂™⅛⁹ 

ᵒ ─◖ⱷfi♩│₈ ₉₈╛╛ ₉≤ ⇔√≤⅝∞↑∕─ ╩ ℮─

≢│⌂ↄ⁸ ╩ ∂╢℮ⅎ≢₈ ₉≤ ⇔√ ≢╙◖ⱷfi♩│№∫√

⅜╟™⁹ ₈ ₉≢⌂ↄ≤╙ ╛ ⌐≈™≡◖ⱷfi♩⇔√™ ╙

№╢⁹  

ᵓ │⁸ ─ ╩ ⇔√℮ⅎ≢ ∆╢ ⅜№╢⁹ 

ᵔ ₈╛╛₉₈╦∏⅛⌐₉⌂≥─⁸ ─ ⅜╦⅛╡⌐ↄ™⁹ ⅜

⌐ ⅎ⌂™  

ᵕ ─ ⅜ ─ ╩ ∆╢─⌐ ⁹ 

ᵖ ≢⅝╢⁸ ≢⅝⌂™─ 2 ≢│⌂ↄ⁸₈ ⅝≢ ≢⅝╢₉╩ ⅎ√

⅜╟™⁹ ─ ≢№∫≡╙ ⇔ ⅜№╢ ╙№╢⁹  

 

◦Ⱶꜙ꜠כ♃ │⁸ ─ ⅛╠₈ ↕╣√ ⅜ ─

╛ ≢╙ ⌂ↄ↓╣╕≥⅔╡ ⅛≥℮⅛₉⁸№╢™│₈ √⌂

⌐⅔↑╢ ה ─ ⅜ ─ ⌐ ⇔≡ ≢№╢⅛≥℮⅛₉

╛₈ ⌐ ≢⅝╢Ᵽכ☻ │≥─╟℮⌐ ∆═⅝⅛₉⌂≥

╩ ≤⇔≡ ⅜ ╦╣╢⁹ 

⇔√⅜∫≡⁸ ⌐ ∆╢ │⁸ ⌐ ↔≤⌐₈ ₉╩

℮∞↑≢⌂ↄ⁸ ⅎ┌⁸ ≢│ ≡ ╛♪ꜞⱨ♩ ⌂≥ ≤

↕╣√ ⌐ ⇔≡ ╩ ⇔⁸↕╠⌐∕─ ╛ ⌂ ╩ ℮ ╩

∆╢↓≤⅜ ⅎ╠╣╢⁹ 
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(2) ─ ─ ≤ ─  

↔≤─ ─ ╩ ⇔⁸ ╩

⇔√⁹ 

─ ╟╡⁸ 9 12 ─ ℮∟∆═≡─ ⌐ ⇔√

⌐╟╢ 4 ⁸3☻כ◔ ─ ⌐≈™≡◒꜡fiⱣ♇◒─ɖ ╩

⇔√≤↓╤ 0.8 ≤⌂╡⁸ ⅜ ≤⇔√╙─≢│⌂™⅜⁸ ⌐

│ ⅜№╢↓≤⅜ ↕╣√⁹ 

◒꜡fiⱣ♇◒ɖ │⁸ ─ ╩ ∆╢√╘─└≤≈─ ≤⇔≡

∆╢↓≤╙ ⅎ╠╣╢⁹ 

 

(3) ≤ ─  

⌐ ╩ ⁸ ─ ╩

≤⇔√◓ꜝⱨ╛ ─┌╠≈⅝╩ ⇔√ └→ ╩ ∆╢↓≤⌐╟╡⁸

⅜ ⅝ↄ ⅜ ∆╢≤≤╙⌐ ─ ⅜ ∆╢ ⅜╦⅛∫√⁹ 

⌐╟╢ ≤ ⌐╟╢ ─™∏╣╙ 10m/sec╩ ⅎ╢≤

─ ⅜ ⇔⁸ 12m/sec≢│ ─ ⅜ ⌐ ∆╢ ⅜

℮⅛⅜ⅎ√⁹ 

╕√⁸ │⁸ ─ ⅜ ↕™ ⅜ ↕™ │≢☻כ◔

─ ─┌╠≈⅝│ ↕ↄ⁸ ╕≤╕∫≡™╢⅜⁸ ─ ⅜ ⅝

™ ⅜ ⅝™ │≢☻כ◔ ─ ─┌╠≈⅝╙ ⅝ↄ⌂╢ ⌐№╢

↓≤⅜╦⅛∫√⁹ 

 

(4) ≤ ─  

≤ ─∕╣∙╣≢ ⁸☻כ◔ ─ ─ ╩

⇔√≤↓╤⁸ 

ᵑ ─ ─ ™ ─ ⅜⁸ ⌐╟╢ ─ ╩

│∫⅝╡ ∆╢↓≤⅜≢⅝√ 

ᵒ ─ ⅜ ≤ ═≡ ─ ─ ⅜ ⌂ↄ

╕≤╕∫≡™√ 

ᵓ ◒꜡fiⱣ♇◒─ɖ ⌐╟╢ │⁸╛╛ ─ ⅜ ↄ⌂∫√⁹ 

ᵔ ─┌╠≈⅝╩╖╢√╘ └→ ╩ ⇔√≤↓╤⁸ ⌐ ─

⅜ ─┌╠≈⅝⅜ ↕ↄ⌂∫√ 

 

↓╣╠─↓≤⅛╠⁸ ─╟℮⌐ ─☻כ◔ ╩Ɽꜝⱷכ♃⌐ ╩

∆╢↓≤╩ ≤⇔√ ◦Ⱶꜙ꜠כ♃ ⌐⅔™≡│⁸ ≢ ∆╢─⅜

≢№╢≤ ⅎ╠ⅎ╢⁹ 

 



 

 -71- 

(5) ≤ ─  

≤ ╩ ∆╢≤⁸ ─₈ ╩ ∂⌂™₉│ ─₈

₉ ₈≥∟╠≤╙™ⅎ⌂™₉⌐ ⇔⁸ ─₈╦∏⅛⌐ ₉│ ─₈╛

╛ ₉ ₈╛╛ ₉─ ⌐ ⇔≡™╢⁹ ─₈╛╛ ₉│ ─₈≥

∟╠≤╙™ⅎ⌂™₉ ₈ ₉⁸ ─₈⅛⌂╡ ₉│ ─₈╛╛ ₉⁸

─₈ ⌐ ₉│ ─₈ ₉⌐ ↕╣≡™√⁹ 

 

ה (6) ≤ ─  

Γ ≢⅝╢⅛≥℮⅛ ─ Δ│⁸ 12m/sec─ ≢ ⁸ ▪ה

ⱪ꜡כ♅─ ≢₈ ₉─ ⅜ ⇔⁸ ⌐ 3 ─ ⅜

≤⇔√⁹╕√⁸Γ ≢⅝⌂™Δ≤─ │⁸ ─ │ 4.1⁸ ─

│ 3.3⅜ ─ ≤⌂∫√⁹ 

 

ה (7) ≤ ─  

─ ≤ ⌐ ∆╢ ≤─

⌐╙ ⅜ ╠╣⁸ ⌐⅔™≡ ⌂ ≢№╢♪ꜞⱨ♩

⅜ 10° ⌐⌂╢≤⁸ ─ ⅜ ⌐⌂╢↓≤⅜╦⅛∫√⁹ 
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4 ⌐⅔↑╢ ◦Ⱶꜙ꜠כ◦ꜛfi ╩ ™√ ─  

27 ₈ ⌐⅔↑╢ ◦Ⱶꜙ꜠כ◦ꜛfi ─ ⌐ ∆╢

⁸ 28 3 ₉⁸28 ₈ ◦Ⱶꜙ꜠כ◦ꜛfi ╩ ™√ ─

⌐ ∆╢ ⁸ 29 3 ₉ ┘ 29 ─ ╩ ╕ⅎ⁸

⌐⅔↑╢ ◦Ⱶꜙ꜠כ◦ꜛfi ╩ ™√ ⌐≈™≡

∆╢⁹ 

4.1 ≤ ─  

4.1.1 ↔≤─ ≤  

 4.1.1 │⁸ ─ ╩ ⌐ ≤ ─ ╩ ⇔√╙─≢№╢⁹

│ᵑ ᵛ⌐ ∆╢↓≤⅜≢⅝⁸ ⌐⅔™≡ ∆═⅝ │(1) (8)⌐

≢⅝╢⁹ 

 4.1.2 │⁸ ─ ⅛╠⁸(1) (8)─ ⌐ ⇔≡ ↕╣╢◦Ⱶꜙ꜠כ

◦ꜛfi ╩ ⇔√╙─≢№╡⁸  4.1.1  4.1.8│⁸ ─ ⌂ ⱨ꜡כ

╩ ⇔≡™╢⁹ 

↓╣╠─ │⁸ ∆═⅝ ⅜ ∂√≤⅝⌐⁸ ╩ ∆╢≤≤╙⌐ ≢

⅝╢ ◦Ⱶꜙ꜠כ◦ꜛfi ╩ ⌐ ∆╢√╘─ ≤∆╢↓≤⅜≢⅝╢⁹ 
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 4.1.1 ↔≤─ ⌂  

 

 

 

 

 

ה  

(1) (2) (3) (4) (5) (6) (7) (8) 

─  

(

ה

) 

 

  

Ᵽ

☻

 

 

 

ה

 

─

 

 

ᵑ ה  ừ  ừ       

ᵒ   ừ    ừ  ừ  

ᵓ ╘ ≡  ừ    ừ  ừ  

ᵔ   ừ ừ     ừ  

ᵕ ─   ừ        

ᵖ ╣    ừ ừ      

ᵗ   ừ    ừ    

ᵘ ─   ừ  ừ      

ᵙ ⇔     ừ     

ᵚ ⇔      ừ    

ᵛ ה        ừ   

 

A ה  ừ       ừ 
1. ⌐ ╢  

B Ⱪ▬   ừ       

C ה    ừ  ừ ừ ừ  
2. ⌐ ╢  

D     ừ     
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 4.1.2 ≤ ∆═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 ─  

Ừủ ∆╢ ⅜ ™ Ừ│ ⌂   ỏ ⌐ ∂≡ ∆╢    ─ ⅜ ™  

⌐⅔↑╢ ◦Ⱶꜙ꜠כ◦ꜛfi ─ ⌐ ∆╢ ⁸ 28 3 ⁸
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ה (1)  

─ ╛ ⌐╟╡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 

 

·

·

·

·

·

·

 

 4.1.1 ⌂ 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 

 

·

·

·

· ─

·

·

·

 

 4.1.2 ⌂ 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 

 

¶

¶

¶

¶

¶

¶

¶

¶

¶

 

 4.1.3 ⌂ 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 

 

¶

¶

¶

¶

¶

¶

¶

¶

¶

¶ ♃◓

¶

¶

 

 4.1.4 ⌂ 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 

 

¶

¶

¶

¶

¶

¶

¶

¶

¶

¶

¶

 

 4.1.5 ⌂ ⱨ꜡כ  
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(6)  

⅜ ∆╢ ⌐⅔™≡⁸ √⌂ ─ ╛ ⌐╟∫≡ ╩

∆╢ │⁸ ≤⌂╢ ─ ─ ╩ ⌐₈ ◦Ⱶꜙ꜠כ

◦ꜛfi₉╩ ⇔⁸ ─ ™ ╩ ⇔⁸ ─ ╩ ∆╢⁹ 

╕√⁸ ⌐ ∂≡₈ ∟ ◦Ⱶꜙ꜠כ◦ꜛfi₉⌐╟╢ ─ ─ ⁸

₈ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ◦ꜛfi₉⌐╟╢ ≢─ ─ ⌐≈™≡

∆╢⁹ 

 

¶

¶

¶

¶

¶

¶
¶

¶

 

 4.1.6 ⌂ ⱨ꜡כ  
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ה (7)  

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 

 

¶

¶

¶

¶

¶

¶

¶

¶

¶

¶

¶

¶

 

 4.1.7 ⌂ ⱨ꜡כ ה  
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(8) ─  

⅜ ∆╢ ⌐⅔™≡⁸ ה ╛┤ ╘

≡ ⁸№╢™│⁸ ⅜ ╦╣╢ ⁸ ─ ⌐ ╓∆ ╩

∆╢√╘⁸ ┘ ╩ ™⁸ ⌐ ∂≡₈ ◦Ⱶꜙ

╩fi₉ꜛ◦כ꜠ ∆╢⁹ 

╕√⁸ ⌐ ⌂ ≤ ─ ─ ⌐≈™≡ ≢ ⇔⁸

⌐ ∂≡₈ⱦ☺ꜙ▪ꜟ ◦Ⱶꜙ꜠כ◦ꜛfi₉╩ ⇔≡ ─ ╛

∆═⅝ ⌐≈™≡ ∆╢⁹ 

 

 

 4.1.8 ⌂ ⱨ꜡כ ─  

  
















































