
 

 

 

 

Ɫ◙כ♪ⱴ♇ⱪ ─ ⅝ 

 

 

 

 

 

 

 

28 4  

3 12  

 

ה  

 

 

  



⅝─ ⌐№√∫≡ 

 

ủ ⅝⌐≈™≡ 

27 ─ ⌐╟╡⁸ ⁸ │ │ ⇔ ╢ ─ ה ⌐

⇔√ ╩ ⇔⁸ │↓╣⌐ ∂√ ╩ ⌐ ⌐ ∆╢√╘⌐

Ɫ◙כ♪ⱴ♇ⱪ╩ ∆╢↓≤⅜ ≤⌂∫√⁹╕√⁸ 27 9 ה ⌐⅔™≡

│⁸ ⌐ ─ ⅜ ╡ ↕╣ ↕╣╢⌂≥⁸Ɫ◙כ♪ⱴ♇ⱪ⅜ ה ↕╣≡™≡

╙ ≡™⌂⅛∫√≤™℮ ╛ ⌂Ɫ◙כ♪ⱴ♇ⱪ⌐ ↕╣≡™╢ ה ─

∞↑≢│ ─ ⌐ ┘≈⅛⌂⅛∫√ ╙ ╠╣√⁹ 

↓╣╠─ ╩ ╕ⅎ⁸ Ɫ◙כ♪ⱴ♇ⱪ╩╟╡ ⌂ ⌐ ∆╢ ⌐

∫√╙─≤∆╢√╘⁸₈ Ɫ◙כ♪ⱴ♇ⱪ ₉⌐ ↕╣√ ─ ₁╟╡ ╩

™⁸ ⁸ ⁸ ⁸ ה ⌐ ⅛╣≡™√ Ɫ◙כ♪ⱴ♇ⱪ ─ ⅝╩ ה

⇔√₈ Ɫ◙כ♪ⱴ♇ⱪ ─ ⅝₉╩ ∆╢↓≤≤⇔√⁹ 

⅝│⁸ Ɫ◙כ♪ⱴ♇ⱪ─ ⌂ ┘ ─ ╩ ⇔⁸ ⅜ Ɫ

╩ⱴ♇ⱪ♪כ◙ ┘ ∆╢ ─ ≤⌂╢╟℮⁸ ⌐№√∫≡─ ⅎ ╛ ↕╣╢

╩ ∆╙─≢№╢⁹ 

≢ Ɫ◙כ♪ⱴ♇ⱪ│⁸ ─╖⌂╠∏ ⌐ ╣╢ ה ⁸ ⌐╙

╛∆™╙─≤∆╢ ⅜№╡⁸ ─ ⁸ ─ │ꜟכꜟ─ ∆╢ ≤⇔

≡™╢⁹ 

╕√⁸ ⅝≢│⁸ ─ ⌐ ╩ ╖≢ ⇔≡⅔╡⁸ ⌂ │∕─ ⌐

⇔≡™╢⁹ 

⌂⅔⁸ ⅝│⁸ ⅜ ⅝╩ ⌐ ─ ⌐ ∂√ Ɫ◙כ♪ⱴ♇ⱪ

─ ⌐№√∫≡ ⇔√ ╛ ⇔√ ╩ ╕ⅎ≡↕╠⌐ ╩ ⌡≡™ↄ↓≤≤⇔≡™

╢⁹ 

 

ủ ─ⱳ▬fi♩ 28 4  

⅝⌐⅔↑╢ ─ ⌂ⱳ▬fi♩│ ─≤⅔╡ 

¶ ⌐ ≢│ ╩ ╡⅝╣⌂™ ⅜ ∆╢√╘⁸

⌐⅔™≡₈ ─ ⅝ ⅜ ⌂ ₉╩ ∆╢╟℮ 2.3  

¶ ⌐╟╡ ∆╢ ─ ╛♃▬Ⱶfi◓⁸ ⁸ ╖ ╦∑│ ₁⌐ ⌂╢↓≤⅛

╠⁸ ⌐⅔™≡ ⌐₈ ⌐⅔↑╢ ⁸ ₉╩ ⌐ ∆╢↓≤

╩ 2.1  

¶ ≤⌂╢╟℮⁸₈ ⌐⇔∫⅛╡ ∆╢ ₉⁸₈ ⌐ ⌐ ∆

╢ ₉╩ ⇔≡ Ɫ◙כ♪ⱴ♇ⱪ╩ ∆╢╟℮ 3.1  

 

ủ ─ⱳ▬fi♩ 12  

⅝⌐⅔↑╢ ─ⱳ▬fi♩│ ─≤⅔╡ 



ה ─ ⌐╟╡ ≤ ⅜ ⌐ ↕╣√↓≤ ╩ ╕ⅎ

√ ─  

₈ה ⌐ ∆╢●▬♪ꜝ▬fi₉ 3 5 ─ ┘₈ ⅛╠─

⌐ ∆╢ ⌂ ⅎ 3 5 ─ ╩ ╕ⅎ√ ─  
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1.1  

 

 

 

 

 

Ɫ◙כ♪ⱴ♇ⱪ ⱴ♇ⱪ⁸ ⌂≥≤╙™℮ │⁸ ⌐│ ⌐╟

╢ ╩ ⇔⁸∕─ ─ ╩ ⇔√╙─╩™™⁸ ─ ╛ ⁸↕╠⌐│

─ ⌂≥ ™ ⅜⌂↕╣≡™╢⁹ 

↓─╟℮⌂ ≢⁸ 23 ⌐ ≠ↄ╡⌐ ∆╢ ⅜ ↕╣⁸╕√ 27 ⌐

⅜ ↕╣⁸ ╛ ─╖⌂╠∏⁸ ⁸ ⌐≈™≡╙ ⇔ ╢ ─ ⌐

⇔√ ⌐ ≠⅝⁸↓╣⌐ ∂√ ╩ ⌐ ⌐ ∆╢√╘⁸ ⌐

⅔™≡ Ɫ◙כ♪ⱴ♇ⱪ─ ה ╩ ℮↓≤≤↕╣≡™╢ ⁹╕√⁸ ⇔√

⌂≥╩ ╕ⅎ⁸ ⅜ ⁸ ⁸ ─ ╛ ⁸

╩ ∆╢⌐№√∫≡ ≤∆═⅝ ╩ ∆₈ ⌐ ∆╢●▬♪ꜝ▬fi₉

⅜ 3 5 ⌐ ↕╣≡⅔╡⁸↓─╟℮⌂ⱴ♬ꜙ▪ꜟ ─ ─ ╙ Ɫ◙כ♪ⱴ♇ⱪ

⌐ ⇔≡™ↄ ⅜№╢⁹ 

Ɫ◙כ♪ⱴ♇ⱪ─ √╢ │⁸™╦╝╢₈ ₉≤⇔≡ ─ ⌐

↕╣╢↓≤⅛╠⁸ ≢ ↕╣╢↓≤⅜ ≢№╡⁸₈ ⌐⇔∫⅛╡ ∆╢

₉≤₈ ⌐ ⌐ ∆╢ ╩fiꜛ◦כ◄ꜙ♅◦√∫™≥₉ ⌐ Ɫ◙כ♪ⱴ♇

ⱪ╩ ⇔≡™ↄ ⅜№╢⁹ 

⌐│⁸₈ ⌐⇔∫⅛╡ ∆╢ ₉╩ ⇔√ ⁸ ₁⌂ ─ ╛

⌐ ∂√ ⁸ ↄ─ ╩ ∆╢ ⅜№╢↓≤⅛╠⁸ ⌐╟∫≡│

≢ ⇔≡™╢ ╙№╢⁹╕√⁸₈ ⌐ ⌐ ∆╢ ₉╩ ⇔√ ⁸₈ ─

⅝ ⅜ ⌂ ₉⌂≥─≤╢═⅝ ⌐ ∆╢ ╩ ⇔⁸ ⅜ ≢

⅛╢╟℮⌂ Ɫ◙כ♪ⱴ♇ⱪ╩ ∆╢↓≤⅜ ╕⇔™⁹√∞⇔⁸₈ Ɫ◙כ♪ⱴ♇ⱪ⌐

↕╣√≤⅔╡─ ≤⌂╢₉⁸₈ ─ ⅝ ⅜ ⌂ │ ₉≤™∫√ ▬ⱷכ

☺─ ╩ ↑╢╟℮ ∆╢ ⅜№╡⁸ ⌐⁸ ⁸ ≢│

₈ ∆╢ ⅜⌂™₉≤™℮ ∫√ ╩ ⅜ √⌂™╟℮⁸ ⌂ ╩ ∆⌂≥─

⅜ ≢№╢⁹ 



 

2 

╕√⁸ Ɫ◙כ♪ⱴ♇ⱪ│ ─ ⁸ ─ ─√╘⌐ ↕╣╢↓≤╙ ⅎ

╠╣╢⅜⁸ ⌂ ╩ ≤∆╢↓╣╠─ ⌐№√∫≡│⁸╟╡ ⌐ ⅜

↕╣√₈ ₉╩ ⌐ ∆╢↓≤⅜ ╕⇔™≤ ⅎ╠╣╢⁹ 

 

│⁸ 15 3 ⌐ ≠⅝⁸ ⌐≈™≡ ⌐ ∆╢√╘⁸

─ ╩ ⇔√ Ɫ◙כ♪ⱴ♇ⱪ ╩ ∆╢ ⅜№╢⁹ ⅝│

⌐ ╢ ─ ╩ ⌂ ≤⇔≡ ⇔≡™╢↓≤⅛╠⁸ ⌐ ╢ ⌐≈™≡

│⁸₈ Ɫ◙כ♪ⱴ♇ⱪ ●▬♪ꜝ▬fi₉ 2 10 ה 

╙ ↕╣√™⁹ 

 

15 3  

╩∕─ ⌐ ╗ ─ │⁸ ≢ ╘╢≤↓╤⌐╟╡⁸

⌐⅔™≡ ╘╠╣√ ⌐ →╢ ╩ ⁸ ∕─ ─

─ ⌐⅔™≡₈ ₉≤™℮⁹ ⌐ ↕∑╢√╘⁸↓╣╠─ ─ ⌐

→╢ ╩∕─ ⌐ ╗ ⌐№≈≡│⁸∕╣∙╣ ⌐ ╘╢ ╩ ╗⁹ ╩

⇔√ ─ ∕─ ─ ⌂ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

 ⌐⅔↑╢ ─ ⌐ ∆╢

─  ⌐ ∆╢

 

 ≠ↄ╡⌐ ∆╢ ─  

⌐ ∆╢   
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1.2  

 

 

 

Ɫ◙כ♪ⱴ♇ⱪ─ │⁸₈ ⌐⇔∫⅛╡ ∆╢ ₉≤₈ ⌐ ⌐

∆╢ ₉╩ ⇔≡⁸₈ ₉≤₈ ה ₉≢ ∆╢╙─≤∆╢⁹ 

⌐≈™≡│⁸ ─ ⁸ ⌐ ∂≡⁸ ⁸ ⁸ ⁸ ≤™∫√

⌐≈™≡│ ╙⇔ↄ│↓╣╠╩ ⌡ ╦∑√ⱴ♇ⱪ≤⇔≡ ∆╢ 2.5 ⁹ 

╕√⁸₈ ⌐ ⌐ ∆╢ ₉⌐⅔™≡ ╛⅛⌐ ⅜≢⅝╢╟℮⁸₈ ₁ ⅜⁸

⅔⅛╣√ ⌐ ∂≡ ╠─ ≢ ╩≤╢₉≤─ ─ ╩ ⇔≈≈⁸

─₈ ─ ⅝ ⅜ ⌂ ₉⅜╟╡ ↄ ↕╣╢╟℮∕─ ╩

⇔≡ ∆╢⌂≥ ∆╢ ⅜№╢⁹ 

₈ ─ ⅝ ⅜ ⌂ ₉─ ⌐≈™≡│ ⌐ ⅝ↄ ∆╢↓≤≤⇔⁸∕─

─ ⌐≈™≡│ ⅜ ≤⌂╠⌂™╟℮ ─ ─ ⌐≤≥╘⁸

⌐⅔™≡≤╢═⅝ ╛ ─ │₈ ה ₉≢ ⌐ ∆╢⌂≥

∆╢ ⅜№╢⁹ 

╕√⁸ │⁸ ⌐∆←⌐ ≢⅝╢╟℮⁸ ⅎ┌☻ⱴכ♩ⱨ◊fi≢ ╠╣╢╟℮⌐∆

╢↓≤╛⁸◖fiⱤ◒♩⌐√√╪≢ ⌐ ╡ ↑≡⅔↑╢╟℮⌐∆╢ ─ ╩∆╢↓≤╙

↕╣╢ ↓─ ⁸ ─ ⌐│⁸ ⌐ ⌂ ─ ╩◖fiⱤ◒♩⌐ ∆╢

⌂≥⁸ ╩ ⌐ ∆╢╟℮ ∆╢↓≤╙ ≢№╢ ⁹ 

₈ ה ₉≢│⁸₈ ⌐⇔∫⅛╡ ∆╢ ₉⌐⅔™≡ ⅜ ⌐≈™≡

≢⅝╢╟℮⁸ ⌐⅔↑╢ ╛ ⱷ◌♬☼ⱶ⁸ ⌐ ╠╣╢ ╛

─ ╩ ∆╢ ⅜№╢⁹ 

⌂⅔⁸ │ ≢№╡⁸ ─ ⌐ ∂≡ ⌐⅔™≡∕─ ╩⇔∫⅛╡

∆╢↓≤⅜ ╕⇔™⁹ 
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 1-1 Ɫ◙כ♪ⱴ♇ⱪ─  

 
⌂ ≤ ▬ⱷכ☺ 

 

◦♅ꜙ◄

 fiꜛ◦כ

 

ᵑ. ⅜ ⇔√₈ ─ ⅝ ⅜ ⌂ ₉ 

ᵒ.₈ ─ ⅝ ⅜ ⌂ ₉⌐⅔↑╢ ─  

ᵓ. ╛ ─  

ᵔ. ─ ─ ⌐ ╢  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ה

 

ה ⅜ ─ ꜞ☻◒╛ ⌐ ⇔≡ ≢⅝╢╟℮⌂ ₁⌂  

ה ⌐ ≢⅝⌂⅛∫√ ╛∕╣⌐ ∆╢ ─ ⌂  

 

ה ⁸ ─ ⱪ♇◦ꜙ
─  

ה ⌐ ╠╣╢ ≤⁸∕─ ╛ ─
ⱪꜟ ─  

ה ⌐ ∆╢ ─ ⅝ ⅜
⌂ ─ ה ─ ה  

ה ─  

ה ─ ⌐ ∆╢  

ה ◦♫ꜞ○ ה ⁸ ▬ⱷכ☺
─ ⌐ ∆╢  

ה ─Ɫ◙כ♪ⱴ♇ⱪ ⌐ ∆╢  

ה ⱳfiⱪ ─ ⁸ ─
 

ה ⌐ ∆╢ ⌐ ⅜
⇔√ ─  

ה ⁸  

ה ⁸ ─ ⁸  

 

ה ─ ⌂ ⁸ ⅝╛∆
™ ⁸ ⌐ ↓╢↓≤⁸ ─ ⌐
∆═⅝↓≤  

ה ⌐ ⅎ√ ⅎ ╩ ⅎ╢√╘⌐
⌐≢⅝╢  

ה ⱷ◌♬☼ⱶ⁸ ≤ ה ⁸
 

ה ⁸ ⌐ ∆╢  

ה ─ ⁸ ⁸  

ה ☻ⱦכ◘  
 

 

ᵒ 

ᵓ 

ᵔ 

ᵑ 

ὡ

ǲ

ל

ǲ

Ǡ
Ȓ
ḹ

 

ὡ

Ѽ
ǲ
Ǟ

ǒ
ȑ
ү
▌
Ǡ
Ȓ
ḹ
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1.3  

 

 

 

┘ ≠ↄ╡⌐ ∆╢ ⌐⅔™≡│⁸ ─ ⁸ ⁸ ─

┘ ⌐ ≠⅝⁸ ─ ╛ Ɫ◙כ♪ⱴ♇ⱪ

─ ה ╩ ℮↓≤≤↕╣≡™╢⁹ 

╕√⁸ ─ ⌐ ≠ↄ Ɫ◙כ♪ⱴ♇ⱪ⌐ ⅎ≡⁸ ─ ⌐ ∂

─ ─ ╛ ⌐ ≠ↄ Ɫ◙כ♪ⱴ♇ⱪ╩ ∆╢↓≤⅜ ⅎ╠╣╢⁹

↕╠⌐⁸ ⌐ ≠ↄ ─ ╛ ≠ↄ╡⌐ ∆╢ ⌐ ≠ↄ

─ ⅜↕╣≡™⌂™ ⌐⅔™≡╙⁸ ─ ─ ╩ ╢√╘

⌐ ≠ↄ Ɫ◙כ♪ⱴ♇ⱪ╩ ∆╢↓≤╙ ⅎ╠╣╢⁹↓─╟℮⌂ ╙⁸ ⅝⌐

™ Ɫ◙כ♪ⱴ♇ⱪ╩ ∆╢↓≤⅜ ╕⇔™⁹ 

⌂⅔⁸ ─ ─ ─ ╩ Ɫ◙כ♪ⱴ♇ⱪ⌐ ∆╢ ⌐│⁸ ─ ⌐

╟∫≡ ─ ≤⌂╢ ╛ ⌂ ⅜ ⌂╢↓≤⌐ ⇔⁸∕─ ╩ ∆╢↓

≤⅜ ≢№╢⁹ 

╕√⁸ ⌐ ∆╢ ─№╢ ⌐ ∆╢ Ɫ◙כ♪ⱴ♇ⱪ┼─ ⌐≈™≡│⁸

⌡≡ ∆╢↓≤≢─ ╩ ≢ ∆╢↓≤⅜ ≢№╢ 2.5 ⁹ 

 

│ ⅜ 14 ⌐ ≠⅝ ╩ ∆╢⌐

√∫≡│⁸ ─ ─ ⅜№∫√ ─ ┘

╙ ∆╢↓≤≤↕╣≡™╢ 2 4 ⁹ ⁸ ⌐⅔™≡│↓─

╩ Ɫ◙כ♪ⱴ♇ⱪ⌐ ∆╢↓≤╩ ≠↑≡⅔╠∏⁸ ─ ⌐ ∂≡ ∆

╢⅛ ⅛╩ ∆╢↓≤⌐⌂╢⁹ 
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1.4  

 

 

 

 

 1-1 Ɫ◙כ♪ⱴ♇ⱪ─ ה ─ ╣ 

 

Ɫ◙כ♪ⱴ♇ⱪ─ ה ─ ╣│⁸  1-1⌐ ∆≤⅔╡≢№╢⁹ 

◦Ⱶꜙ꜠כ◦ꜛfi ⌐╟∫≡ ↕╣√ │⁸ ╕√│ ⅛╠ ↕

╣╢ ⌐≈™≡│⁸ ⌐⅔™≡ ∆╢ ↓≤≤⌂╢⅜⁸ │⁸ ─

⌐ ⇔≡⁸ ⌐ ∂≡ ╕√│ ≤ ╩ ℮↓≤⅜ ╕⇔™⁹ ⌐≈™≡

│⁸ ◦Ⱶꜙ꜠כ◦ꜛfi ⌐╟╡ ⇔√ ╩ ╕ⅎ⁸ ╩ ⌐ ∆

═⅝ ─ ╩ ≤⇔≡ ∆╢⁹ 

ꜞ☻◒│ ─ ╛ ⌐╟∫≡∕╣∙╣ ⌂╡⁸ ꜞ☻◒⌐ ∂≡

⌂ ╛∕─ ┼─ ⅎ │ ⌂╢↓≤⅛╠⁸ Ɫ◙כ♪ⱴ♇ⱪ ⌐ ∟⁸↓╣╠

─ ╩ ⁸ ⅔╟┘ ⅜ ⇔√ ≢ ∆╢⁹∕─ ≢⁸↓╣

╠ ─ ╩ ╕ⅎ≡ ⌐⅔↑╢ ⅛╠─ ─ ╩ ⇔⁸ ╩ ⇔≡

⌐ ↕∑╢≤≤╙⌐⁸↓╣≤ ⅜≤╣√ Ɫ◙כ♪ⱴ♇ⱪ╩ ∆╢↓≤⅜

≢№╢⁹∕─ ⁸ ╛ ⌐╟∫≡│⁸ ╩ ⅎ√ ⌂ ╩

≤∆╢ ⅜№╢√╘⁸ ⌐ ∂≡ ≤ ⌂ ╩ ™⁸∕╣╠─ ≤

─≤╣√ Ɫ◙כ♪ⱴ♇ⱪ≤∆╢⁹╕√⁸ ⌐╟∫≡│⁸ ⁸ ⁸ ⁸ ⌂≥

⁸ ⅔╟┘ ⅜ ⇔√  

⌐⅔↑╢ ─  

╩ ╗ ─ ה ─ ™⌐ ∆╢  

Ɫ◙כ♪ⱴ♇ⱪ─  

Ɫ◙כ♪ⱴ♇ⱪ─ ה  

Ɫ◙כ♪ⱴ♇ⱪ─ ─√╘─ 

─  

⇔ 

3  

1.6  
4  

2  
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─ ─ ⅜№∫√╡⁸ ─ ⅜ ╣≡™√╡∆╢ ⅜№╢─≢⁸∕─ │⁸↓╣

╠ ─ ⌐ ∆╢ ╩ Ɫ◙כ♪ⱴ♇ⱪ≢ ╛∆ↄ⅛≈ ⌐ ⅎ╢ ⌐≈™≡

╩ ℮⁹ 

Ɫ◙כ♪ⱴ♇ⱪ ⌐№√∫≡ ∆╢ ─ ≢│⁸ ─ ╛ ⁸

─ ╩ ∆╢⁹∕─ ⁸ ⌐ ∂≡ ╩ ╡ ╣≡ ─ ╩

╡ ╗⌂≥─ ╩ ℮⁹ 

↕╠⌐⁸ Ɫ◙כ♪ⱴ♇ⱪ─ ─ ╩ ╘╢√╘⌐│⁸ Ɫ◙כ♪ⱴ♇ⱪ─

⌐⁸ ⌐ ה ⇔⁸ ╛꞉כ◒◦ꜛ♇ⱪ ╩ ∂≡ ≤ ⅜ ≤⌂∫≡

⇔≡™ↄ↓≤≤⇔⁸╕√⁸ ⌐ ⌐ ─ ╩ ∆╢ ⅜№╢↓≤⅛╠⁸

─ ╛ ─ ╩ ⇔⁸ Ɫ◙כ♪ⱴ♇ⱪ─ ┘ ⇔ 1.6 ╩

℮↓≤≤∆╢⁹ 
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1.5  

 

 

 

 

Ɫ◙כ♪ⱴ♇ⱪ│⁸ ─ ⌐ ∆╢╙─≤⇔≡ ∆╢ ⅜№╢↓≤⅛╠⁸

─ ╩ ⇔⁸ ⌐ ⇔≡ ╩ ∆╢ ⅜ ∆╢ ⅜№╢⁹ 

┘ │⁸ ⌐ ⇔≡⁸ ⌐ Ɫ◙כ♪ⱴ♇ⱪ─ ⌐⅔™≡ ♃כ♦⌂

─ ╛ ─ ⁸ ─ ╛ ─ ─ Ɫ◙כ♪ⱴ♇ⱪ ⁸

─ ─ ╩ ℮⁹ 

─ ╩ ⌐ ∆╢√╘─ Ɫ◙כ♪ⱴ♇ⱪ─ ⌐≈™≡╙⁸ ⌐│

⅜ ∆╢╙─≢№╢⅜⁸ ─ ╩ ╠∆ ⅛╠⁸ ╛ ╙ ≤

⇔≡ ⌐ ─ ╩ ⇔⁸ Ɫ◙כ♪ⱴ♇ⱪ─ ⌐ ╘╢ ⅜№╢⁹ 

╕√⁸ │꞉כ◒◦ꜛ♇ⱪ ╩ ∂≡⁸ Ɫ◙כ♪ⱴ♇ⱪ─ ה ⌐ ⇔⁸∕

─ ⌐≈™≡ ⌐ ⇔⁸ ⌐⅔™≡ ⌂ ╩ ℮↓≤⅜ ↕╣╢⁹ 

 

⌂⅔⁸ Ɫ◙כ♪ⱴ♇ⱪ│⁸ ╩ ⌐≥─╟℮⌐ ∆╢─⅛╩ ⌐ ⅎ╢

⁸₈╘√╢№≢ꜟכ♠ ╩ ∆╢ ₉≤₈ ⌐ ⇔≡ ╩ ℮ ₉

⅜ ™─ ╩⇔∫⅛╡ ⇔⁸ ╩ ╡⌂⅜╠ Ɫ◙כ♪ⱴ♇ⱪ─ ה ╩

⌐ ℮↓≤⅜ ≢№╢⁹ 
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1.6  

 

 

 

Ɫ◙כ♪ⱴ♇ⱪ │⁸ ⌂ ╩ ∂≡ ⁸ ⌐ ∆╢ ⁸

⁸ Ɫ◙כ♪ⱴ♇ⱪ─ ╩ ∆╢↓≤⅜ ╕⇔™⁹╕√⁸ │⁸ ⅛

╠ ┼─ ⌂ ≢│⌂ↄ⁸ ⅜ ∆╢ Ɫ◙כ♪ⱴ♇ⱪ╩ ⇔√ ⁸

꞉כ◒◦ꜛ♇ⱪ ⌐╟╡⁸ ⅜ ╠ ⌐ Ɫ◙כ♪ⱴ♇ⱪ╩ ≢⅝╢╟℮ ה

⇔≡™ↄ↓≤⅜ ╕⇔™⁹ 

╕√⁸ ⌐ ⇔≡ ⌐ ─ ╩ ∆╢↓≤⅜ ≢№╡⁸∕─√╘⌐⁸ ─

⁸ ─ ─ ⁸ ─ ⇔ ╩ ⇔⁸ ⌐ ∂≡

Ɫ◙כ♪ⱴ♇ⱪ─ ⇔╩ ℮↓≤⅜ ≢№╢⁹╕√⁸ ╛ ─ ה

⇔⅜ ╦╣√ ⌐≈™≡╙⁸ ─ ⇔⌐ ╦∑≡⁸ ≤ ╩ ╡⌂

⅜╠⁸ ⌐ ∂≡ Ɫ◙כ♪ⱴ♇ⱪ─ ⇔╩ ℮ ⅜№╢⁹↕╠⌐⁸ ╩ ↑√

⌐⅔™≡│⁸ ─ ⌐≈™≡ ∆╢ ⌐╟╡⁸ ⌐ ⇔╩ ℮ ⅜№╢⁹ 

Ɫ◙כ♪ⱴ♇ⱪ─ ⇔⌐ √∫≡│⁸ ⌐ ∂ ─ ╩ ╢↓≤⅜ ≢№╡⁸

╕√⁸ ⇔─ ╩ ∆╢√╘⁸ ⇔╩ ∫√ │⁸™≈⁸≥─╟℮⌂ ≢ ╩ ה

⇔√─⅛╩ ∆╢↓≤⅜ ╕⇔™⁹ 

⌂⅔⁸ ⇔╩ ∫√ ⌐│⁸ ╘≡ ┼─ ╩ ╢╙─≤∆╢ ⅜№╢⅜⁸∕─

⌐│⁸ ─ Ɫ◙כ♪ⱴ♇ⱪ ⅛╠─ ⌐ ℮

─ ⁸ ─ ⁸ ─ ─ ╛ ⌐ ≠ↄ ─ ╩∆

╢↓≤╙ ≢№╢⁹ 
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1.7  

 

ủ Ɫ◙כ♪ⱴ♇ⱪ 

┘ ≠ↄ╡⌐ ∆╢ ⌐ ≠⅝⁸ ─ ─√╘⌐

⅜ ∆╢ ⁸ ⁸ ⁸ ⌐ ╢Ɫ◙כ♪ⱴ♇ⱪ─  

ủ  

⇔ ╢ ─ ⌐╟╡ ⌐⅔™≡ ⇔√ ⌐ ⅜ ↕╣╢

14 ⌐ ⁹  

ủ  

⇔ ╢ ─ ⌐╟╡ ⌐⅔™≡ ⅜ ⇔√ ⌐ ⅜ ↕╣

╢ 14 ─ 2⌐₈ ₉≤⇔≡  

ủ  

⇔ ╢ ─ ⌐╟╡ ⌐⅔™≡ ⅜ ⇔√ ⌐ ⅜ ↕╣╢

14 ─ 3⌐  

ủ  

◒ꜝ☻─ ⅜ ⇔√ ─ ╩ ╕ⅎ≡⁸ ─ ╩ ℮

≠ↄ╡⌐ ∆╢ 53 ⌐  

ủ  

─ ⌐⁸ ┼─ ⌐╟∫≡ ∂╢ ─ ╩ ⅎ√ ≢⁸

╛ ─ ─ ≤⌂╢╙─ ≠ↄ╡⌐ ∆╢ 53 ⌐

 

ủ  

⌐⅔↑╢ ⅛╠ ⌐╟╢ ±20 30cm ⅜ ∂╢╕≢─  

ủ ─ ⅝ ⅜ ⌂  

ה ⌐ ╩ ╓∆ ⅜№╢ ╛ ⅜ ™

⌂≥⁸ ⅜ ─ ⁸ ⌐ ∂≡ ─ ┼─ ⅝ ⅜

≤⇔≡ ∆╢  

ủ  

─ ⌐⅔™≡⁸ ─ ה ╩╙√╠∆╟℮⌂ ⌐ ℮ ⇔™

╛ ⅜ ∆╢↓≤⅜ ↕╣╢ ⅝⌐⅔™≡ ╩  

ủ  

╩ ⇔⌂™ ⌐№∫≡│ ⅜⁸ ─√╘⌐

∆═⅝ ⌂≥╩ ⌐ ╘√ 42 ⌐  

ủ  

⁸ ה ⁸ ⁸∕─ ⌐™╢∆═≡─  

ủ  

╛ ⌂ ה ─ ⌂ ┼─ ⅝ ╛⁸ ה

─ ⇔⌂™ ┼─ ╛  

 

ủ  

⅜ ה ⇔⁸ ⅝ ╩ ⌐≢⅝⌂™ ⅜№╢ ⌐⌂∫√ ⌐⁸

⅝ ⅛╠ ╩ ⇔⁸ ─ ⅛╠ ─ ╩ ⌂ ╡ ∆╢√╘⁸∕─

≢™╢╟╡╙ ⌐ ≢№╢ ┼ ∟⌐ ∆╢↓≤ 

ủ  
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─ ⅛╠ ⌐ ∆╢√╘─ ╛  

ủ  

⌐ ╩∆╢√╘─  

ủ  

┼ ∏╢ ≢⁸ ⅜ ⌐ ∆╢╙─⁹ 

ủ  

─℮∟⁸ ┼ ∏╢ ≢⁸ ⅜ ⇔√╙─ 

ủꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi 

≤ ⅜ ⌐ ∆╢ ╩ ⇔⁸≤╙⌐ ╩ ⅎ╢↓≤ 
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2   

 

2.1  

 

 2-1  

 

 

 2-1  

 

⌐⅔™≡│⁸ ─ ⅜ ⌐ ⇔√╡⁸∕─ ⅜♀꜡ⱷכ♩ꜟ ≢№∫√

╡⁸ ╛ ™≢ ⌐╟╢ ─ ⅜ ™⌂≥─ ─ ╛⁸ ─

⁸◖Ⱶꜙ♬♥▫─ ⌂≥ ─ ⌂≥⌐╟╡⁸∕─ ⌐⅔↑╢ ꜞ☻◒│

⌂╢⁹∕─√╘⁸ Ɫ◙כ♪ⱴ♇ⱪ─ ⌐№√∫≡│⁸ ⅜ ⅝╩ ⌐⁸

─ ה ╩⇔∫⅛╡ ה ∆╢ⱪ꜡☿☻∕─╙─⅜ ≢№╡⁸∕─ ╩

⌐╦⅛╡╛∆ↄ ╦╢╟℮⌐ Ɫ◙כ♪ⱴ♇ⱪ⌐ ∆╢↓≤⅜ ≢№╢⁹ 

  

ᵑ ─ ╩  

ᵓ ↕╣╢ ≤∕─ ─  

ᵒ ─ ╩  

ᵕ ─ ─  

 

⌐⅔↑╢ ─ ⌐

∂√ ⌡ ╦∑╛ ─

⌐ ∂√ ─ ה ⅝↕ 2.5 

─  

ᵔ ⌐ ∆╢ ╛ ─  

 

ה ─  

ה ─ ⌐ ∆╢ 2.2  

ה ─ ⅝ ⅜ ⌂ 2.3  

ה ╩ ⅎ√ ⌂ 2.4  

Ɫ◙כ♪ⱴ♇ⱪ┼─  
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ᵑ ─ ─  

⌐╟∫≡ ⁸ ⁸ ⁸ ─∕╣∙╣─ ─ ─ ⅝↕│ ⌂╡⁸

⌂ ╙ ⌂∫≡ↄ╢↓≤⅛╠⁸↓╣╠ ─ ≤⁸∕╣╠─ ⌐╟∫≡╙√╠↕╣╢

─ ה ─ ꜞ☻◒╩ ⌐ ∆╢⁹ 

¶ ⌐⅔™≡⁸ ╩ ↑╢ ─ ⁸ ⁸ ⁸ ╩

╛ ⌐╟╡  

¶ ─ ⅜ ╣≡™╢ ≢│⁸ ─ ╩ ⌐╟╡  

¶ ⌐│ ╛ ╙№╢√╘⁸∕╣╠╙ ⌐ ╩  

¶ ─ ╩  

¶ ⌐ ∆╢ ╩  

 

ᵒ ─ ─  

⌐╟∫≡ ∆╢ ╛ ─ ↕│⁸ ─ ╛ ─ ⁸◖Ⱶ

ꜙ♬♥▫─ ⌐╟∫≡ ⅝ↄ ⌂╢↓≤⅛╠⁸↓╣╠╩ ⌐ ∆╢⁹ 

¶ ─ ╛ ─ ╩  

ה ¶ ─ ╛ ─ ⌂≥─ ╛ ─ ⌐

╟╢ ≢─ ┼─ ─ ╩  

¶ ─ ⁸ ─ ╩  

¶ ╩  

 

β ─ ה ─ ⌐№√∫≡│⁸ ─ ╛ ⁸

⌂≥≤─ ╛⁸ ─ ─ ─ ╛

╩ ∆╢↓≤╙ ≢№╢⁹ 

 

ᵓ ↕╣╢ ≤∕─ ─ ה  

─ ה ╩ ╕ⅎ⁸ ⌐⅔™≡⁸ ⁸

⁸ ⁸ ⌂≥─ ⌐≈™≡⁸≥─╟℮⌂ ⅜ ↕╣⁸≥─ ─ ⅜

⅝™⅛⁸ ─ ™│≥─ ⌂─⅛ ⌐≈™≡ ⁸ ∆╢⁹ 

 

ᵔ ⌐ ∆╢ ╛ ─  

↕╣╢ ≤∕─ ─ ⁸ ╩ ╕ⅎ⁸ ⌐⁸ ─ ⅝™ ⌐≈™

≡⁸ ⌂ ⁸ ─ ⁸ ─ ⁸ ⌐ ∆╢ ╛

─ ╩ ℮⁹↓╣╠─ │⁸2.2  2.4 ⌐ ∆₈ ─ ⌐ ∆╢

─ ₉⁸₈ ─ ⅝ ⅜ ⌂ ─ ₉⁸₈ ╩ ⅎ√ ⌂ ─

₉ ╙ ╕ⅎ≡ ∆╢⁹ 
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ᵕ ─ ─  

↕╣╢ ≤∕─ ─ ⁸ ╩ ╕ⅎ⁸ ↕╣╢ ╩ ⌡ ╦∑≡

∆╢⅛⁸∕╣∙╣ ╩ ∆╢⅛⁸≥─ ╩≥─ ⇔≡ ∆╢⅛⌂≥⁸

Ɫ◙כ♪ⱴ♇ⱪ⌐⅔↑╢ ─ ╛ ⌐≈™≡ ∆╢ 2.5 Ɫ◙

╢↑⅔⌐ⱴ♇ⱪ♪כ ─ ™⌐ ∆╢ ─fiꜛ◦כ◄ꜙ♅◦ ⁸3.1

⁹ 

 

⌐⅔↑╢◖Ⱶꜙ♬♥▫─ ─ ─  

≢│⁸₈╖╪⌂ de Bousai ╕∟≠ↄ╡ ₉⌐╟╡⁸ ─ ⌐ ⅜

⅛⁸≥─╟℮⌂ ⅜ ⅛⌂≥─ ─ ⌐≈™≡⁸ ה ─ ⌐ ╩

™√╕∟≠ↄ╡─ ⅎ ≤ ⌂ ╩ ∆╢ ≤⇔≡⁸₈ ₉╩ ↑⁸↕╠⌐₈

₉⌐╟╡ ≤ ╩ ⅝ ╦∑≡ ∆╢ ╩ ↑≡ ─ ┘ ╩

∫≡™╢⁹↓─╟℮⌂ │⁸ ─ ◖Ⱶꜙ♬♥▫─ ╩ ∆╢√╘⌐╙ ⌂

≢№╢⁹ 
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2.2  

 

 

1 2

2

 

 

⌐⅔™≡ │⁸ ⌂ ≤⇔≡⁸ ─ ─ ⁸

┘ ╩ ⅛╠ ∆╢√╘⁸ ─ ⌐ ╢ ⌐ ∆╢ ╩ ⇔⁸

∆╢ ╩ ∆╢≤↕╣≡™╢⁹ 

∕─√╘⁸ │⁸ ⅜ ∆╢⅔∕╣⅜№╢ ⌐ ⅜ ⌂ ⅜≢⅝╢╟

℮⁸ └≤╡─ ⌐≥─ ⅜ ∆╢⅔∕╣⅜№╡⁸≥─╟℮⌂≤⅝⌐⁸≥─╟℮⌂

╩≤╢═⅝⅛╩ ⌐ ⅎ╢√╘⌐⁸ ⌐ ∆╢ ╩ ⇔⁸∕─ ╩

∆╢↓≤⅜ ≢№╢⁹ 

 

⁸ ⁸  

⇔≡™╢ ╛ ─ ─ ╩ ╢ ⌐ ⇔≡╙⁸ ⅜

⌐ ≢⅝╢╟℮⁸ │ ⌐ ≠⅝ ─ ⌐ ⇔≡ Ɫ◙כ♪ⱴ♇ⱪ

╩ ∆╢ ⅜№╢⁹ 

√∞⇔⁸ ⅜ ™ ─ ≤ ─ ≤≢⁸ ↕╣╢ ╛

⅜ ⇔ↄ ⌂╡⁸ ╛ ⌂ ⅜ ⇔ↄ ⌂╢ ⌐⅔™≡│⁸

─ ⌐ ∆╢ ╩ ℮↓≤│ ⅛≈ ≢│⌂™ ╙№╢⁹↓─╟℮⌂

⌐│⁸ ─ ╩ ⇔√ ≢⁸ ─ ⌐ ∆╢ 1 ╩ ⌐⇔√

Ɫ◙כ♪ⱴ♇ⱪ╩ ∆╢↓≤╙ ⅎ╠╣╢⁹↓─ ⌐⅔™≡╙ ─ ╙

↓╡℮╢↓≤⅛╠⁸ ─ ⌐ ╢ ╛ ⁸2 ⁸2

┼─ ⌐≈™≡╙ Ɫ◙כ♪ⱴ♇ⱪ⌐ ∆╢ ⅜№╢↓≤⌐ ∆╢⁹∕

─ ─ ⌐≈™≡│⁸ ⅎ┌ ─ ┘ ⌐ ∆╢ ╩ ⇔√ⱴ♇ⱪ

╩ ≤⇔⁸ ─ ┘ ╩ ⇔√ⱴ♇ⱪ│ ⌐ ∆╢ ─ ╙

ⅎ╠╣╢⁹ 

⌂⅔⁸ ─ ─№╡ ⌐≈™≡│⁸∕─ ╩ ╕ⅎ ⇔≡™ↄ↓≤≤⇔≡

™╢⁹ 
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₃ ─ ⌐ ∆╢ ╩ ⇔√ Ɫ◙כ♪ⱴ♇ⱪ╩ ∆╢ ─  

¶ ─ ⅜ ⇔√ ─ 2 ┼─ ┼ ∆╢

─  

¶ 2 ─  

¶ 2 ┼─ ─  

β Ɫ◙כ♪ⱴ♇ⱪ⌐│⁸ ─ ⅜ ⇔√ ─ ⁸ ⁸2

⁸2 ┼─ ⌂≥⌐≈™≡╙  

 

 

₈ ⌐ ∆╢●▬♪ꜝ▬fi₉ 3 5 ⌐⅔™≡│⁸ ⅜ ⌐ ™

│ ⅛╠ ╕≢─ ⅜ ™↓≤⅛╠⁸ ⇔≢╙ ↄ ∆╢ ⅜№╡⁸

⌐ ╢≤⅝⌐│ ─ ─ ╛ ⅛╠─ ╩ √∏⌐

⅜ ⅛≈ ╛⅛⌐ ╩≤╢↓≤⅜ ≢№╢≤↕╣≡™╢⁹↓─↓≤⅛╠⁸

⌐ ⇔≡│⁸ ─╟℮⌐╕∏ 1 ⌐ ⇔∕─ 2 ⌐ ∆╢≤™℮ 2

│ ╦⌂™╙─≤⇔≡ ∆╢⁹ 
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2.3  

 

 

 

 

 

⁸ ⁸  

⌐⅔↑╢ │⁸ ₁ ⅜⅔⅛╣√ ⌐ ∂≡⁸ ╠─ ≢ ⌐ ╩≤╢

↓≤⅜ ≢№╢⁹╕√⁸ │№ↄ╕≢ ≢№╢↓≤╙ ╕ⅎ⁸ Ɫ◙כ♪ⱴ♇ⱪ⌐

│₈ ₁ ⅜⅔⅛╣√ ⌐ ∂≡ ╠─ ≢ ╩≤╢↓≤⅜ ≢№╢₉ ─ ╩

∆╢ ⅜№╢⁹ 

╕√⁸ Ɫ◙כ♪ⱴ♇ⱪ│⁸ ⅜ ╠─ ≢ ⌂ ╩ ⅎ╢╟℮ ╩╕≤

╘≡ ∆╢╙─≢№╢⅜⁸ ≢ ⌐⅔™≡│⁸ ≢ ─™╢ ≢─ ⅜

≢⅝╢ ⅜№╢⁹↓─√╘⁸ ⁸ ⅔╟┘ ⅜ ∆ ╛ ─

⁸ ⌐ ∆╢ ⁸ ─ ╩ ╕ⅎ⁸ ה ⌐ ╩ ╓∆ ⅜№

╢ ╛ ⅜ ™ ╩⁸ ⌐⅔™≡₈ ─ ⅝ ⅜

⌂ ₉≤⇔≡ ⌐ ⇔⁸ Ɫ◙כ♪ⱴ♇ⱪ⌐ ∆╢↓≤⅜ ≢№╢⁹ 

⌂⅔⁸ ─ ⌐⅔↑╢ ⌐≈™≡│⁸ ꜞ☻◒─№╢ ⅛╠─ ⅝ ⅜

╙ ╕⇔™⅜⁸ ─ ╛ ⁸ ⁸ ⅜ ╠⅛⌐

⌂∫≡⅝≡™╢↓≤⅛╠⁸ ꜞ☻◒─№╢ ⌐ ∆╢ ה ≢№∫≡╙⁸Ɫ◙כ

♪ⱴ♇ⱪ ≢ ⌐⇔∫⅛╡⁸ᵑ ה ⅜ ⌐⌂™↓≤

ᵒ ה ⌐ ⇔⌂™ ⅜№╢↓≤ᵓ ה ⅜ ∆╢↓≤⌐╟╡

∂╢ ⅜№╢ ╩ ≢⅝╢↓≤⁸≤™∫√ ╩ √⇔≡™╢↓≤╩ ⅛╘√℮ⅎ≢⁸

│ ╠─ ⌐ ≠⅝⁸ ╩ ℮↓≤╙ ≤⇔≡™╢⁹ ∫≡ ─ ⅝

⅜ ⌂ ─ ⌐≈™≡│⁸↓╣╠─ ⌐™╢ ─≤╢═⅝ ≤⇔≡⁸

Ɫ◙כ♪ⱴ♇ⱪ⌐₈ ⅝ ⅜ ╕⇔™⅜ ⌐ ↕╣╢ ╩ ╕ⅎ⁸ ╠─

⌐╟╡ ≢╙ ™₉ ─ ╩₈ ה ₉⌐⅔™≡ ∆╢↓≤⅜ ≢№╢⁹ 

─ ⅝ ⅜ ⌂ ╛∕╣ ─ ⌐⅔↑╢ ⌐≈™≡─ │⁸

₈3.4.6 ─ ⅝ ⅜ ⌂ ₉╛₈3.5.4 ⅜ ↕╣╢ ⌐⅔↑╢ ─

≤ ₉⌐≡ ⇔ↄ ∆╢⁹ 
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⌂⅔⁸ ⌐⅔↑╢ ─ ⅝ ⅜ ⌂ ⌐≈™≡│⁸∕─ ╩ ╕ⅎ⁸

⇔≡™ↄ⁹ 

 

 

₈ ⌐ ∆╢●▬♪ꜝ▬fi₉ 3 5 ⌐⅔™≡│⁸

─ ─ │⁸ ⁸ ⱦꜟה ♃꞉כ ─ ⁸

⌂ ╡ ⌂ ┼─ ⅝ ⅜ ≤↕╣≡™╢⁹ │ 20cm ⅛╠ 30cm ─ ↕≢№

∫≡╙ ≢ ™ ╣⅜ ∂╢√╘⁸↓╣⌐ ⅝ ╕╣≡ ↕╣╣┌ ╩ ⅛↕╣╢ ⅜№╡⁸ 

╕√⁸ ⅜ ⌐ ™ │ ⅛╠ ╕≢─ ⅜ ™↓≤⅛╠⁸ ─

╩ ≤∆╢ ⌐⅔™≡ ─ ⅝ ╩∆╢ ⅜№╢√╘⁸₈ ─ ⅝ ⅜

⌂ ₉│ ⇔⌂™⁹ 
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⌐≈™≡₡ ₢ 

 

™─ ⌐≈™≡│⁸ ─ ה ╩╙√╠∆╟℮⌂ ⌐ ℮ ⇔™

╛ ⅜ ∆╢↓≤⅜ ↕╣╢⁹ ≢│⁸ ─ ⌂ ⌐ ∆

╢╟℮⁸↓─╟℮⌂ ╩₈ ₉≤⇔≡ ⌐ ⇔⁸

⌐ ∆╢↓≤≤⇔≡™╢⁹ 

⌐⅔™≡│ ╩ ⌐⇔≡₈ ─ ⅝ ⅜ ⌂ ₉

╩ ⇔⁸ Ɫ◙כ♪ⱴ♇ⱪ⌐ ∆╢ ⅜№╢⁹↓─ ⁸ │⁸

─╟℮⌂ ─ ─ ⁸ ↕╣√ ╩⅔⅔╟∕─ ≢ ⇔≡⅔╡⁸∕─ │

≢⌂™↓≤⌐ ⌐ ∆╢ ⅜№╢⁹ 

¶ ⇔≡™╢ │⁸∕─ ≢ ∂℮╢ ─ ≢№╡⁸∕─ ⌐╟╡

⅜ ⇔≡ ⅜ ∆╢↓≤≤⇔≡™╢⁹ 

¶ │≥─ ≢ ∆╢⅛ ⅛╠⌂™↓≤⅛╠⁸ ≢ ⇔√ ─

╩ ⇔√ ≤⇔≡™╢⁹ 

¶ ∆╢ │ ─ ⌂ ╩ ⇔≡™╢⁹ 

¶ ⌐ ℮ ⇔™ ╣⌐╟╢ ─ ⁸ ™ ⌐ ™ ⌐⅛⅛╢ ⅜

⇔≡ ∂╢ ⁸ ⌐ ℮ ─ ╩ ⅎ╢ ─ ╩ ⇔≡™╢⁹ 

¶ ─ ⌐│ ⅜⌂™ ─ ≢ ╩⇔≡™╢⁹ 

↓╣╠─↓≤⅛╠⁸ ⅎ┌ ⌐╟╢ ⌐ ⌂ ─ⱦꜟ⅜

№╢ ⌐│⁸ ─ ╣│ ™√╘⁸√∞∟⌐ ⅝ ⅜ ≤─ ⌐│⌂╠⌂

™ ╙№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2-2 ─  

β  

─  

⌐╟╢ ─  

 

⌐╟╡ ⅜ ⇔√  ⌐╟╢ ─  

⌐╟╡ ⅜ ⇔√  
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─ ⌐ ⇔√ ⌂ ─ ⌐≈™≡⁸ ≤ ⅛╠ ╩╙

√╠∆╟℮⌂ ⅜ ∆╢⅔∕╣─№╢ ╩ ⇔√╙─⁹⌂⅔⁸ 16 7 ה

⌐⅔™≡│⁸ ≢ ⅜ ⇔⁸15 ⅜ ∆╢ ─ ⅜ ⇔√⅜⁸↓╣

╩ ⇔√◦Ⱶꜙ꜠כ◦ꜛfi≢│⁸ ≢│ ⅜ 7m ⌐⌂╢≤─ ╙№

╢ ⁸ ⁸ 2004 7 ה ⌐ ∆╢ ⁸

49 ⁸2005 2 ⁹ 

 

ⱴ♬ꜙ▪ꜟ 4 27 7  

 2-3 ⌂ ─ ⌐ ╢ ה ─  

 

β ─  

─ ⌐ ⇔√ ╟╡⁸ ה ─ ╩╙√╠∆╟℮⌂

─ ╩⁸ ≤ ─ ╛ ⅛╠ ⇔√╙─ 

 

ⱴ♬ꜙ▪ꜟ 4 27 7  

 2-4 ─ ≤ ⌐ ™╢  

 

 
 

 

 

(a) ─  

 

 
 

 

 

(b) ⅛≈ ─  

×ɖ 

ɖ 5 35 ╛ ⌐╟╡ ╕╢  

0

1

2

3

4

5

6

7

8

9

10

0 2 4 6 8

:U
(m

/s
)

h(m)
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2.4  

 

 

 

─ ╛ ─ ⁸ ─ ⁸ ─ ⌂ ⌐ ∆╢ │

↔≤⌐ ╦╣╢↓≤⅜ ≢№╢⁹⇔⅛⇔⌂⅜╠⁸ ⇔℮╢ ─ ⅜ ⇔√

⌐ ─╒≤╪≥⅜ ╛ ─ ꜞ☻◒─№╢ ≤

⌂╢ ⌐⅔™≡│⁸ ⌐ ⌂ ╩ ∆╢↓≤⅜ ≢№╢↓≤ ⅛╠⁸

─ ⁸↕╠⌐│ ─ ╩ ⅎ╢╟℮⌂ ⌂ ₈ ₉≤™℮⁹

⅜ ⌂ ⅜№╢⁹ 

↓─↓≤╩ ╕ⅎ⁸ ⌐ ─ ⅜ ↕╣⁸ ⅜ ∆╢⅔∕╣⅜№

╢ ⌐⅔↑╢ ᵑ ─ ─ ⁸ᵒ ה ⌐╟╢ ─ ⁸

ᵓ ⌐╟╢ ─ ⌐ ∆╢ ⅜ ↕╣≡™╢⁹ 

⅜ ─ ╩ ℮⌐№√∫≡│⁸₈ ⅛╠─ ⌐ ∆╢ ⌂

ⅎ ₉ 3 5 ⅜≤╡╕≤╘╠╣≡™╢↓≤⅛╠⁸↓╣╩ ה ↕╣√™⁹ 
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2.5  

 

 

 

⌐╟∫≡│⁸ ₁⌂ ─ ⅜№∫√╡⁸ ─ ⅜ ╣≡™√╡∆╢↓≤⅛╠⁸

∕╣∙╣⌐ ─ Ɫ◙כ♪ⱴ♇ⱪ╩ ∆╢≤⁸ ╙ ↄ⌂╡⁸ ⌐≤∫≡ ╦⇔ↄ

⌂╢⌂≥─ ╙№╢⁹↓─╟℮⌂ ⁸ ─ ─ ╩ ⌡≡ ∆╢↓≤⅜

⌂ ╙№╢⅜⁸ ≢ ⌡∆⅞╢≤⅛ⅎ∫≡ ⅜ ⌐⌂╢↓≤╙ ⅎ╠╣╢⁹↓─╟℮

⌂ ╩ ⌐ ↔≤─ ─ ╩ ╕ⅎ⁸ ─ ─ ╩ ⌡≡ ∆╢↓≤

⌐ ∆╢↓≤╛⁸ ─ ⌐ ∂√ ─ ─ ⁸ ⌐

∆╢ ╩≥╣⌐∆╢⅛⁸ ⁸ ─ ⅝↕ ─ ╩ủủ ─ ⁸1/4╩××

─ ⁸ ╡ 1/4╩ ⌐∆╢⁸ ─ ╩ ∆╢↓≤⅜ ≢№╢⁹ 

⌐ ⌐≈™≡│⁸ ─ ⌐╟╡ ⁸ ⁸ ≤⁸╙⇔ↄ│ ⌐╟╡ ≤

⌐ ∆╢ ⅜ ™↓≤⅛╠⁸ ⌡ ∆╢↓≤╩ ⌐ ∆╢↓≤⅜ ≢№╢⁹ 

─ ─ ╩ ⌡≡ ∆╢ ─ⱷꜞ♇♩ה♦ⱷꜞ♇♩≤ ⌡ ─ ╩ ⌐ ∆⁹ 

 

ủ ─ ─ ╩ ⌡ ∆╢ ─ⱷꜞ♇♩ 

¶ ⌐ ∆╢⅔∕╣─№╢ ─ ╩ 1 ≈─ⱴ♇ⱪ⌐ ∆↓≤≢⁸╟╡ ⌂

─ ⌐ ≈ ⅜№╢⁹ 

¶ ⇔℮╢ ─ ⅜ ™ ≢│⁸ ─ Ɫ◙כ♪ⱴ♇ⱪ⅜ ↕╣⁸

⌐⌂╢√╘⁸ ─ ─ ╩ ⌡ ∆╢↓≤≢⁸ ╦⇔↕╩ ≢⅝╢ ⅜№

╢⁹ 

¶ ─ ⌐ ⇔≡⁸ ⌂ ⌂≥╩ ≢⅝╢⁹ 

 

ủ ─ ─ ╩ ⌡ ∆╢ ─♦ⱷꜞ♇♩ 

¶ ─ ╩ ⌡ ∆╢↓≤⌐╟╡⁸ ─ ⅝™ ⌐ ↕╣≡⇔╕℮

⁸ ₁─ ─ ⌂ ╛ ─ ⅜╦⅛╠⌂ↄ⌂╢ ⅜№╢⁹ 

¶ ⅜ ↄ⌂╡∆⅞≡⁸ ⌂ ≤⌂∫≡⇔╕℮ ⅜№╢⁹ 

 

ủ ⌡ ─  

₡ ₢ 

¶ ∆╢⅔∕╣⅜№╢ ≢⁸╟╡ ⌂ ─ ⌐ ≈  

ü ≤ ⁸ ≤ ─ ⌡ ╦∑ 

ü ≤ ─ ⌡ ╦∑ 

β ≤ ─ ⅜ ⌂╢ │⁸ ─ ⅝™ ⌐ ↕╣≡
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⇔╕™⁸ ─ ╛ ⅜ ⌐⌂╢√╘⁸ ─ ⅜

≢№╢⁹ ⌐ ╩ ∆╢ │ ⅜ ≢№╢⁹ 

¶ ⌐╟╡⁸∕╣∙╣─ ≢ ⅝ↄ ⅜ ╦╠⌂™  

ü ⌐ ⅜ ╢ ⌐ ∆╢ ⌐⅔↑╢ ≤ ─ ⌡ ╦∑ 

 

₡ ─ ─ ⌡ ∑₢ 

¶ ≤ ─╟℮⌂ ╩ ⌐∆╢  

¶ ─ ⅜ ∆╢ ─  

 

 1  ≤ ─ ╩1 ─ⱴ♇ⱪ⌐ ⌡≡ ⇔√ Ɫ◙כ♪ⱴ♇ⱪ─

 

 

Ɫ◙כ♪ⱴ♇ⱪ⌐ ─ ╩ ⇔√ ╩ ™ ⇔≡™╢⁹ 

 

 

 

 

 

ⱱכⱶⱭכ☺ 

https://www.city.hadano.kanagawa.jp/bosai/anzen -anshin/bosai/documents/kouzui_one_t

urumaki.pdf  

  

ǯК ǵъ͈șӢѝǞǭ  
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 2  ≤ ─ ╩1 ─ⱴ♇ⱪ⌐ ⌐ ⇔√ ה Ɫ◙כ♪ⱴ♇

ⱪ─  

 

↔≤⌐ ≤ ─Ɫ◙כ♪ⱴ♇ⱪ╩ 1 ≢ ⌐ ∆╢↓≤≢⁸ ⌐

™ ∆╢ ≤⁸ ─ ⌐ ™ ∆╢ ⌐╟╢ ╩ 1 ≢

⇔≡™╢⁹ 

 

 

ⱱכⱶⱭכ☺ 

http://www.city.nagoya.jp/bosaikikikanri/cmsfiles/contents/0000012/12445/(b)09atsuta15

0220(b).pdf  
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 3  ≤ ─ ╩1 ─ⱴ♇ⱪ⌐ ⌡≡ ⇔√Ɫ◙כ♪ⱴ♇ⱪ─  

 

─ ≢│ ⁸ ≢│ ≤ ≢ ⌐ ╩ ↑╢ ≤ ⅜ ⌂

╢√╘⁸1 ─ⱴ♇ⱪ⌐ ⌡≡ ⇔≡™╢⁹ 

 

 

ⱱכⱶⱭכ☺ 

http://www.town.oarai.lg.jp/manage/contents/upload/5382b4a10ca48.pdf  

  



 

26 

 4  ≤ ─ꜞ☻◒╩1 ─ⱴ♇ⱪ⌐ ⌡≡ ⇔⁸ ╩ ⇔√ Ɫ

─ⱴ♇ⱪ♪כ◙  

 

Ɫ◙כ♪ⱴ♇ⱪ⌐⁸ ╩ ⌡≡ ∆╢↓≤≢⁸╟╡ ⌂

╩ ≢⅝╢╟℮⌂ ⅜↕╣≡⅔╡⁸™↨≤™℮≤⅝⌐≥─ ⌐ ⇔√╒℮⅜ ™⅛

╩ ∆ ╙ ↕╣≡™╢⁹ 

 

 

 

ⱱכⱶⱭכ☺ 

http://www.town.ichikawamisato.yamanashi.jp/60prevent/files/mapP12 -13.pdf  
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 5  ≤ ─ꜞ☻◒╩1 ─ⱴ♇ⱪ⌐ ⌡≡ ⇔√Ɫ◙כ♪ⱴ♇ⱪ─  

 

⌐ ⅜ ╢ ⌐ ∆╢ ⌐⅔™≡│⁸ ≤ ⅜ ∆╢ ╣⅜№╢⅜⁸

≢ ⅝ↄ ⅜ ╦╠⌂™√╘⁸∕╣╠╩ ─ⱴ♇ⱪ⌐ ⌡ ⇔≡™╢⁹⌂⅔⁸

│ ─╖╩ ⇔⁸ │ ≤ ╩ ⇔≡ ∑ ─ ╩ ∫≡™

╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ⱱכⱶⱭכ☺ http://www.city.etajima.hiroshima.jp/cms/articles/show/1741  
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 6  ─ ╪≢™╢ ⅛╠ ─ ╩ ⅝≢⅝╢  

 

 

⅜ ─ ╪≢™╢ ⅜≥─ ─ ╛ ⌐╟╡ ╩ ↑╢⅛╩⁸

⌐ ⇔√ Q&A ⌐╟╡ ⌐ ∆↓≤≢⁸ ⌐ ∆╢ ╛ ⁸ ─ⱴ♇

ⱪ╩∆←⌐ ≈↑╢↓≤⅜≢⅝╢╟℮⌐ ╩⇔≡™╢⁹ 

 

ⱱכⱶⱭכ☺ http://www.city.mitsuke.niigata.jp/secure/9201/a01_02.pdf  

 

 

ⱱכⱶⱭכ☺ http://www.city.kitakyushu.lg.jp/files/000697776.pdf  

http://www.city.mitsuke.niigata.jp/secure/9201/a01_02.pdf
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3   

 

Ɫ◙כ♪ⱴ♇ⱪ╩ ∆╢√╘⌐ ⌂ ⌐≈™≡ ⇔√ 3.2 3.6 ≢│⁸

⁸ ⌐ ╩ ⇔≡ ⇔≡™╢⁹ 

 

3.1  

 

 

 

 

Ɫ◙כ♪ⱴ♇ⱪ╩ fi│⁸ꜛ◦כ◄ꜙ♅◦╢∆ ⅛╠ ╕≢ ₁≢№╡⁸

⌐╟∫≡╙ ⌂╢↓≤⅜ ⅎ╠╣╢⁹↓─╟℮⌂↓≤╩ ╕ⅎ⁸ᵑ™≈הᵒ≥↓≢הᵓ ⅜ ─

⅛╠ ⅜ Ɫ◙כ♪ⱴ♇ⱪ╩ ╩fiꜛ◦כ◄ꜙ♅◦╢∆ ⇔⁸∕╣∙╣⌐≥─╟℮

⌂ ╛ ⅜ ∆╢⅛ ∆╢ ⅜№╢⁹ 

 

─fiꜛ◦כ◄ꜙ♅◦  

ᵑ™≈ 

ה  ⅛╠ ⌐≈™≡ ⇔⁸ ─ ╩ ⌐ ↑╢ ≢│⁸ ₁⌂ ⅜

≢№╢⁹Ҝ₈ ⌐⇔∫⅛╡ ∆╢ ₉ 

ה ╟╡╙╦⅛╡╛∆™ ≢⁸₈ ─™╢ ─ ꜞ☻◒₉≤₈≥↓⌐ →╢

⅛₉ ─ ─ ⅜ ≢№╢⁹Ҝ₈ ⌐ ⌐ ∆╢ ₉ 

 

ᵒ≥↓≢ 

ה  ≢─ ꜞ☻◒⅜╦⅛╢↓≤⅜ ≢№╢⁹ 

ה ⁸  ─ ╢ ≢─ ꜞ☻◒⅜╦⅛╢↓≤⅜ ≢№╢⁹ 

 

ᵓ ⅜ 

ה  ꜞ☻◒╩ ╢√╘⌐│⁸₈ ─ ─ ™⌐ ╣≡™╢ ₉≤₈∕℮

≢⌂™ ⁸ ⅜ ↕╣≡™⌂™ ₉≢ ─ ─ ⅜ ⌂╢⁹ 

ה ⁸ ⁸ ─ ⌐⅔™≡ ⌐ ╩ ∆╢  

    ₁⌂ ⅜ ↕╣╢√╘⁸ ≡⌐ ∆╢↓≤│ ⁹╕√⁸

⅜ꜞ☻◒╩ ≢⅝⌂™ ⌐│⁸ ⌐ ╩ ∆╢

⅜ꜞ☻◒╩ ⇔≡⅔ↄ↓≤⅜ ≢№╢⁹ 

ה ꜞ☻◒╩ ╢√╘⌐│⁸ Ɫ◙כ♪ⱴ♇ⱪ─ ⅜ ≢№╢⁹ 
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≥fiꜛ◦כ◄ꜙ♅◦ 3-1  Ɫ◙כ♪ⱴ♇ⱪ─ ─  

 fiꜛ◦כ◄ꜙ♅◦
⇔√  

ᵑ™≈ ᵒ≥↓≢ ᵓ∞╣⅜ 

  ⌐ 

⇔∫⅛╡ ∆╢  
 

PCה ─ ─ ™⌐

╣≡™╢  

ה  

ה PC  

PCה ─ ─ ™⌐

╣≡™⌂™ ⁸ 

ה ⅜ ↕╣≡™

⌂™  

ה  

  ⌐ 

⌐ ∆╢  

 

PCה ─ ─ ™⌐

╣≡™╢  

ה ─  

ה ≢⅝╢  

☻ⱴכ♩ⱨ◊fi⁸♃Ⱪ

꜠♇♩  

PCה ─ ─ ™⌐

╣≡™⌂™ ⁸ 

ה ⅜ ↕╣≡™

⌂™  

ה ─  

 

 ה

⌂

≥  

PCה ─ ─ ™⌐

╣≡™╢  

ה ≢⅝╢ ☻ⱴ

 ⱨ◊fi⁸♩כ

♃Ⱪ꜠♇♩  

PCה ─ ─ ™⌐

╣≡™⌂™ ⁸ 

ה ⅜ ↕╣≡™

⌂™  

כ◙Ɫ≥↔∟╕≥↔╢╕ה

♪ⱴ♇ⱪ 

ה ⁸ ⁸

  

 

 

 

 

 3-1 ─   

ה ╙ ⇔√ 

─  

≢⅝╢ ─  ≢⅝╢ ─  

ⱴ♇ⱪ  

http://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjwkI76o8DJAhXlLaYKHfjKCM0QjRwIBw&url=http://design-ec.com/?p%3D409&psig=AFQjCNHn_BbtlQc3jDwzi0atx-L28kn0Dw&ust=1449252371165002
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3.2  

 

 

 

 

 

⌐ ™ ⌐≤∫≡│⁸ ─ ╛ ⅜╦⅛╠⌂™≤⁸ ⌂

⅜ ⅎ⌂™ ╙ ↕╣╢⁹↓─√╘⁸ Ɫ◙כ♪ⱴ♇ⱪ─ │⁸ ─

⌂≥╙ ⌐⁸ ─ ⌐ ⅎ⁸ ─ ⌐≈™≡╙ ╘≡ ∆╢ ⅜

№╡⁸↓╣╠─ ⌐≈™≡ ⁸ ⁸ ╩ ∆╢ ⅜№╢⁹ 

↓─╒⅛⁸ ─ ⌐ ∆╢⌂≥ ╛ ⅜ ≡™╢ ⌐⅔™≡│⁸

≢ 1≈─ Ɫ◙כ♪ⱴ♇ⱪ╩ ⇔≡ ∆╢↓≤╙ ⅎ╠╣╢⁹ 

⌂⅔⁸ ─ ╩ ∆╢ ⌐│⁸ ⌐╟╡ ≤ ╩

⌐ ╢↓≤⅜ ≢№╢⁹ 

╕√⁸ ╛ ╟╡ ─™╦╝╢ ⌐≈™≡╙⁸ ⁸ ⁸

┤ ⁸ⱴꜞכ♫ ─ ╡⁸ ⁸ ╙№╡⁸ ⁸ ⅜ ∆╢

⅜№╢⁹↓╣╠─ ⁸ ╙ ⌂ ╩ ℮↓≤⅜≢⅝╢╟℮↓─╟℮⌂ ╙

⌐ ╘╢≤≤╙⌐ ⁸ ╩ Ɫ◙כ♪ⱴ♇ⱪ⌐ ∆╢↓≤⅜ ╕

⇔™⁹ 
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 7  ≢1≈─ Ɫ◙כ♪ⱴ♇ⱪ╩ ה ⇔≡™╢  

ה  

│⁸ ⌐ ╕╣√ ⌐╟╡⁸ ≤ ≢ Ɫ◙כ♪ⱴ♇ⱪ╩

⇔ ⇔≡™╢⁹ 

 

 

ⱱכⱶⱭכ☺ http://www.hiezu.jp/pdf02/yonago -1-hakuzu -A3.pdf  
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3.3  

 

 

 

 

 

Ɫ◙כ♪ⱴ♇ⱪ│⁸ ⅜ ╩ ∆╢√╘⁸ ₁─ ╛ ⁸

⅜ ≢⅝╢╟℮⁸1/10,000 1/15,000 ╟╡ ⅝⌂ ≤∆╢ ⅜№╢⁹ 

1/25,000 1/50,000 ─ │⁸ ⌐ ⌂ ╩ ⇔⌐ↄ™√╘⁸ ⇔⌂™↓≤⅜ ╕

⇔™⅜⁸ ⅜ ≢ ─ ╩ ∆╢ ⅜№╢ ⌐│⁸ ⌂ ─ ╩

↑╢⌂≥⇔≡ ∆╢↓≤≤∆╢⁹↓─╒⅛⁸ ≢─ ─ ╩ ℮√╘⁸

╟╡ ⇔≡ ∆╢ ⅜№╢ ⌐│⁸∕╣∙╣ ⌂ ╩ ∆╢╙─≤∆╢⁹ 

╕√⁸ ⌐│⁸ ╕≢─ ⌂≥⅜ ≢⅝╢╟℮⌐ ╩ꜟכ◔☻ ∆╢

↓≤≤∆╢⁹ 

≤⌂╢ ─ ⅜ ↄ⁸ ╛ ⁸ ─ ⁸ ⅜ ™ │⁸

─ ╩ ∆╢↓≤⅜ ╕⇔™⁹⌂⅔⁸ ≢ ∆╢ ⌐≈™≡│ ⌂≥⌐

≠ↄ ⅝⅜ ≤⌂╢ ⅜№╢─≢ ⅜ ≢№╢⁹ ⇔ↄ│⁸ ─ ─

⅝ URL http://www.gsi.go.jp/LAW/2930 -index.html ╩ ↕╣√™⁹ 

  

http://www.gsi.go.jp/LAW/2930-index.html
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3.4  

 

 

 

⌐ ∆╢╙─  
 

    

 ה

 

  ה

3.4.1  ừ ừ ừ ừ 

 ừ ừ ừ ừ  3.4.5  ה

  ừ ừ ừ  3.4.6  ה

 ה

 

3.4.7  

3.4.8  
ừ ừ ừ ừ 

 ה

 

3.4.9  ừ ừ ừ  

 ה

 
3.4.10  ừ ừ ừ  

β ⁸ ≠ↄ╡⌐ ∆╢ ≢ ⅜ ≠↑╠╣≡™╢  

 

 

 

⌐ ∆╢╙─  
 

    

  ừ ừ ừ  3.4.2  ה

 ừ     3.4.3  ה

 ừ ừ ừ ừ  3.4.4  ה

 ừ ừ ừ ừ  3.4.14  ה

 ừ ừ ừ ừ 0  ה

 ừ ừ ừ ừ  3.4.12  ה

 ừ ừ ừ ừ  3.4.13  ה

  

 

Ɫ◙כ♪ⱴ♇ⱪ─ ⌐ ∆╢ ─ ╩ ⇔√ ▬ⱷכ☺╩  3-2⌐ ∆⁹

₁⌂ ─℮∟⁸ ─ ⌐ ╢ ≤ ⁸ ≤

⁸ ⁸ ─ │⁸ ה ╕√│ ⅛╠
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↕╣╢ ≢№╡⁸ ⁸ ─ ⁸ ⅜

│⁸ ≢ ∆╢ ≢№╢⁹ 

│⁸ ─ ⌐ ╦∑≡ ∆╢↓≤⅜ ╕⇔™⁹ 

 

 3-2 ─ ▬ⱷכ☺  










































































































































































