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ǶǟȈǲ 

1.1 ●▬♪ꜝ▬fi ─  

⁸ ⅜ ⅜ ●☻ ╩ ⌐ ⇔⁸ ╩ ∆╢√╘⌐│⁸

●☻ ─↕╠⌂╢ ⅜ ≢№╢⁹ ⌐⁸ 25 ⌐⅔™≡

●☻ ⅜ 17 2005 ≢ 16.3 ⇔≡™╢ ─

│ ─ ≤⌂∫≡⅔╡⁸ └≤╡─ꜝ▬ⱨ☻♃▬ꜟ─ ╩ ╡⁸

╩ ∆ ─ ⅜ ╘╠╣≡™╢⁹ 

≢│⁸ ⌐╟╢ ─ ╡ ≤⇔≡⁸ 20 ⅛╠⁸21

╛ ⌐ ╡ ╕╣√⁸ └≤╡─ ◄

◖▪◒◦ꜛfi ⌐ ▬fi☿fi♥▫Ⱪ╩ ∆╢ ╩ ∆╢√╘⁸ ─

─☻ⱦכ◘ה ה ╛⁸ ⌂≥─ ◄Ⱡ╩ ∫√ ⌐⁸ ₁⌂ ⌐ ≢

⅝╢ⱳ▬fi♩⅜ ꜟ♦⸗─ⱳ▬fi♩₉הfiꜛ◦◒▪ה◖◄₈╢╕ ⁸₈⸗♦ꜟ ₉

≤™℮⁹ ╩ ⇔√⁹⸗♦ꜟ ╩ ⇔√ ⁸ ⌐ ╦╣≡™√ ╩

─ⱷ▬fiⱪꜝ♇♩ⱨ◊כⱶ⌐ ⇔⁸№╠╝╢ ה ─ ⅜ ≢⅝╢

╖⅜ ↕╣√⁹ ─ │ⱳ▬fi♩₉ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄₈⌐ ⌐

↑ ╣╠╣⁸ 22 ≢⁸ⱪ꜡◓ꜝⱶ 30 ⁸

60 ⁸ⱳ▬fi♩ 1.5 ⱳ▬fi♩⌐ ⇔⁸ ─ ⌐╟╢

⅜ ≤⌂╢ ⌐≈™√⁹ 

─ ╩ ╕ⅎ⁸◄◖ה▪◒◦ꜛfiהⱳ▬fi♩ⱪ꜡◓ꜝⱶ│ 23 ╙

⅝ ⅝⁸₈◄◖▪◒◦ꜛfi─ ₉≤∕╣╩ ∂√₈ ●☻─ ╩ ╘≤

⇔√ ─ ─ ┼─ ₉⁸₈ ≤ ⅜ ∆╢ ─ ₉ ╩ ≤⇔√⁸

⅜ ∆╢₈ ⅜ ≤⌂╢ⱳ▬fi♩ⱪ꜡◓ꜝⱶ₉≤⇔≡ ↕╣≡

™╢⁹ 

∞↑≢⌂ↄ⁸ ה ♦☺ ╙ ≤⇔≡ 21 22 ⌐ ⇔

√₈◄◖ⱳ▬fi♩─ fiכꜞ◓╢╟⌐ ◄◖ⱳ▬fi♩ ₉ ≤ ⌂

╡⁸ ⱪ꜡◓ꜝⱶ≢│⁸ ⌂ ≤∆╢√╘⁸ⱳ▬fi♩ ╩ ╠⅜

∆╢ ╖≤⇔≡™╢⁹ ◄◖ⱳ▬fi♩ │⁸ ⌐ ™ ╩⇔√ ⌐⁸ ⌐

⇔™∞↑≢⌂ↄ⁸ⱳ▬fi♩≤™℮ ⌂ⱷꜞ♇♩╙ ╢↓≤⅜≢⅝╢₈◄◖ⱳ▬fi♩₉

≤™℮ ⅎ ╩ ⌐ ↕∑╢ ⅜№∫√≤ ⅎ╠╣⁸ ⱳהfiꜛ◦◒▪ה◖◄⁸

▬fi♩ⱪ꜡◓ꜝⱶ│↓℮⇔√ ╣╩ ⌐⅛≈ ⌐ ⇔ ╘╢ⱳ▬fi♩ⱪ꜡◓ꜝⱶ≤⇔≡⁸

└≤╡⅜₈◄◖▪◒◦ꜛfi₉╩ ∆╢ ⌐ ↑√ ≤⌂╢↓≤⅜ ≢

─♩ⱳ▬fiהfiꜛ◦◒▪ה◖◄⁹╢№ ⌂╢ ⌐ ↑≡⁸ⱪ꜡◓ꜝⱶ≤⇔≡─

┘ ╩ ∆╢ ─√╘⁸ ≤⇔≡╙ ⅝ ⅝⁸ ●▬♪ꜝ▬fi ה◖◄₈┘

▪◒◦ꜛfiהⱳ▬fi♩─ ה ₉ ─ ⇔⁸ⱪ꜡◓ꜝⱶ─ ה◒♇▼♅─

⁸ⱪ꜡◓ꜝⱶ─ ─ ╩ √⇔≡™ↄ ⅜№╢⁹ 
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●▬♪ꜝ▬fi│⁸◄◖ה▪◒◦ꜛfiהⱳ▬fi♩ⱪ꜡◓ꜝⱶ⌐ ⇔╟℮≤∆╢ ₁⌂

─ ─ⱳ▬fi♩₉הfiꜛ◦◒▪ה◖◄₈⌐₁ ╛ ⌂ ⁸ ─ ─↔

╩ ⁸ ⌂ ╩ ∆↓≤╩ ≤⇔≡ ⇔√╙─≢№╢⁹ 

 

 

1.2  ●▬♪ꜝ▬fi ⌐№√∫≡─ ⅎ  

●▬♪ꜝ▬fi ⌐№√∫≡─ ⌂ ⅎ │⁸ ─≤⅔╡≢№╢⁹ 

 

ᵑ⸗♦ꜟ ─ ≤⌂╢◄◖▪◒◦ꜛfi ┘ ⌐ ⌂ ╩ ⇔⁸

⌂ⱪ꜡◓ꜝⱶ─ ╡ ≤⌂╢●▬♪ꜝ▬fi≤∆╢⁹ 

ᵒ ⌂ ╩ ⇔⌂™╟℮⌐ ⇔≈≈⁸◄◖ ▪◒◦ꜛfi ⱳ▬fi♩ⱪ꜡◓ꜝ

ⱶ─ ⌂ ╛⁸ⱪꜝ♇♩ⱨ◊כⱶ⁸ ─ ╩ ∆╢⁹ 

ᵓⱪ꜡◓ꜝⱶ≤⇔≡─ꜟהꜟכ ╛ ⌂ ⁸ ╩ ∆╢↓≤⌐╟╡⁸

╛ ─ ⌂ ╩ ∆╙─≤∆╢⁹ 

ᵔ⸗♦ꜟ ⅛╠ ╩ ⇔⁸◄Ⱡꜟ◑כ ─ ⁸

─ ה ⁸ ה ⁸ ה

╙ ⇔√ⱪ꜡◓ꜝⱶ┼─ ╩ ╢⁹∕─ ⁸ 22 ⌐ ↕

╣√₈ ◄◖ⱳ▬fi♩●▬♪ꜝ▬fi₉⌂≥⁸ ─ ─ ⅎ ≤ ⌂ ╡

╩ ∫√╙─≤∆╢⁹ 

ᵕ ≤⌂╢◄◖▪◒◦ꜛfi─ ╛ ╩ ⌐≤∫≡ ⇔╛∆™╙─⌐ ∆≤

≤╙⌐⁸ ─ ╩ ╘╢↓≤⌐╟╡⁸●▬♪ꜝ▬fi≤⇔≡ ╖╛∆ↄ⁸╕√⁸

⌐ ⌂╙─≤∆╢⁹ 

 



 3 

1. 3 ●▬♪ꜝ▬fi─  

─ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄  ⌐ ≤↕╣╢ │⁸ ה◖◄₈⌐

▪◒◦ꜛfiהⱳ▬fi♩⌐ ∆╢●▬♪ꜝ▬fi₉ ⌐ ⇔√⁹√∞⇔⁸₈ ◄◖

▪◒◦ꜛfi─ ₉╛₈ ה ♩ⱳ▬fiה ─ ₉ꜟכꜟה ⌐≈™≡│⁸

─♩ⱳ▬fiהfiꜛ◦◒▪ה◖◄₈ ה ₉≤⇔≡⁸ ─ ⌐ ⇔≡™╢⁹

╕√⁸₈ ◄◖▪◒◦ꜛfi─ ₉⌐≈™≡│⁸ ≤ ≡─ ≤⇔≡⁸

₈◄◖▪◒◦ꜛfi─ ●☻ ₉⌐ ⇔√⁹ 

 

Ver.1.2

ω

ω

ω

ω

ω
( )

ω

ω( )

Ver.1.2

ω

ω

ω

ω

ω

ω

ω

ω

ω

ω

ω

) ) )
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ǵ  

●▬♪ꜝ▬fi≢ ∆╢ ⌂ ╩ ⌐ ∆╢⁹ 

 

ủ◄◖▪◒◦ꜛfi 

─☻ⱦכ◘ה ⁸ ╛ ⅜ ℮ ─ ≢№╡⁸

─ ╛ ╩ ♩ⱳ▬fi♩ⱪ꜡◓ꜝⱶ─ⱳ▬fiהfiꜛ◦◒▪ה◖◄┌∑√

≤⌂╢⁹ 

ⱪ꜡◓ꜝⱶ│⁸ ⅜ ╪≢™⌂™ ⌐ ⇔≡⁸ ▬fi☿fi♥▫Ⱪ╩

ⅎ╢↓≤≢ ╩ ∆╢↓≤╩ ≤⇔≡™╢√╘⁸ ⌐ ⇔≡⅔╡⁸ ⌐

↑≡ ▬fi☿fi♥▫Ⱪ╩ ≤⇔⌂™ ⌐≈™≡│⁸ ⱪ꜡◓ꜝⱶ⌐⅔™

≡│◄◖▪◒◦ꜛfi≤╖⌂↕⌂™⁹ 

 

ủ◄◖ה▪◒◦ꜛfiהⱳ▬fi♩  

⅜ ∆╢⁸ ─ ◄◖▪◒◦ꜛfi ⌐ ⇔≡ ∆╢ⱳ

▬fi♩─ ⁹ ⅜ⱳ▬fi♩ ≤⇔≡ ↕╣√◄◖▪◒◦ꜛfi╩ ℮≤⁸

ⱳ▬fi♩⅜ ↕╣⁸ ⱳ▬fi♩│ ₁⌂ ≤ ≢⅝╢⁹ ⌐╟∫≡

↕╣≡™╢√╘⁸∕─ ⌐ ∆╢ ╩ ↑⌂™ ⅜⁸ ꜛ◦◒▪ה◖◄₈⌐

fiהⱳ▬fi♩₉─ ╛꜡◗╩ ∆╢↓≤│≢⅝⌂™⁹ 

 

ủ◄◖ה▪◒◦ꜛfiהⱳ▬fi♩ⱪ꜡◓ꜝⱶ 

⌐♩ⱳ▬fiהfiꜛ◦◒▪ה◖◄  ⇔≡ ⅜ ╘╢ⱴⱠ☺ⱷfi♩ⱪ꜡◓ꜝⱶ⁹◄◖ה

▪◒◦ꜛfiהⱳ▬fi♩╩ ™≡⁸ ─◄◖▪◒◦ꜛfi─ ─ ╩ ╢ⱪ

꜡◓ꜝⱶ≢№╢⁹ 

 

ủⱷ▬fiⱪꜝ♇♩ⱨ◊כⱶ 

⅛╠ ╩ ╩ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄≡↑

⅛≈ ⌐ ∆╢ ⁹ ╛ ─ ⁸ⱳ▬fi♩─ ה ה ⌐

╢◦☻♥ⱶ─ ה ⅜ √╢ ≤⌂╢⅜⁸ ◘Ⱪⱪꜝ♇♩ⱨ◊כⱶ─ ╩

⌡╢ ╙№╢⌂≥⁸ⱳ▬fi♩ ⌐⅔™≡╙ ─ ╩ ∆╢⁹ 

 

ủ◘Ⱪⱪꜝ♇♩ⱨ◊כⱶ 

ⱷ▬fiⱪꜝ♇♩ⱨ◊כⱶ≤ ─ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄⁸≡⇔ ⌂

╩ ∆╢ ♩ⱳ▬fiהfiꜛ◦◒▪ה◖◄⁹ ≤⇔≡ ↕╣√◄◖▪

◒◦ꜛfi⌐⁸ ⅜ⱳ▬fi♩ ∆╢ ⌐ ⌂ ▪◒◦ꜛfi♫fiⱣכ ╩ ⁸

─ ╩ ╗ ╩ ⇔⁸ ┼ ⌐ ∆╢▪◒◦ꜛfi♫fi

Ᵽ⁸≥כ ⌐ ∂√ ─ ╩ ∆╢⁹ 
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ủ ה  

─♩ⱳ▬fiהfiꜛ◦◒▪ה◖◄  ─ ─☻ⱦכ◘╛ ╩ ∂≡ⱳ▬fi♩╩

╘⁸ ℮ ╩ ≤™℮⁹╕√⁸ ◓꜡ⱳ▬fi♩ⱪהfiꜛ◦◒▪ה◖◄⅜

ꜝⱶ┼─ ╩ ∆╢ ╩ ≤™℮⁹ 

 

ủ  

╠⅜ ⌐ ∆╢ ⌐☻ⱦכ◘╛ ∆╢ⱳ▬fi♩ ⱷ♬ꜙכ╩ ⁸

⇔⁸ ⌐ ╩♩ⱳ▬fiהfiꜛ◦◒▪ה◖◄≡⇔ ⇔╟℮≤∆╢ ⁹ ⌐

≤ ∆╢↓≤╙№╢⁹ │ⱳ▬fi♩ ⌐№√╡⁸ ⱳ▬fi♩⌐ ∆╢

ⱳ▬fi♩ ⌐№√╢ ⱳ▬fi♩ ╩ ∆╢↓≤⌐⌂╢⁹ 

 

ủ  

─♩ⱳ▬fiהfiꜛ◦◒▪ה◖◄  ≤⌂╢ ╩ ∆╢ ⁹

│⁸ ╦∑≡ ≤⇔≡ ╙ ℮↓≤╩ ≤∆╢⁹ 

 

ủ ה  

 ⅜ ∆╢◄◖▪◒◦ꜛfi⅜⁸₈◄◖ה▪◒◦ꜛfiהⱳ▬fi♩─

ה ₉ ╩ ⌐⁸ⱳ▬fi♩ ≤⇔≡ ╘╠╣╢↓≤╩ ⁸∕─

ⱪ꜡☿☻╩ ≤™℮⁹ 

 

ủⱳ▬fi♩  

 ⅜ ₁⌂◄◖▪◒◦ꜛfi⌐╟∫≡ ╘√ⱳ▬fi♩╩⁸ ☻ⱦכ◘╛ ≤ ∆╢

⁹ 

 

ủ◄◖ה▪◒◦ꜛfiהⱳ▬fi♩꜡◗ⱴכ◒ 

◄◖▪◒◦ꜛfi≤⇔≡ ↕╣√ ⅜⁸ ╠─ ⌐ ⇔≡

∆╢↓≤⅜≢⅝╢꜡◗ⱴה◖◄⁹≥↓─◒כ▪◒◦ꜛfiהⱳ▬fi♩꜡◗ⱴכ◒│

⌐╟∫≡ ↕╣≡⅔╡⁸₈◄◖ ▪◒◦ꜛfi ⱳ▬fi♩₉ ⌐ ⇔≡─

┘ ꜡◗ ⌐ ╘╢ ─ ≢ ∆╢↓≤│≢⅝⌂™⁹ 
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ɕɫȮɧɞǵ  

 

3.1 ─ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄   

 

ⱳ▬fi♩ⱪ꜡◓ꜝⱶ│⁸הfiꜛ◦◒▪ה◖◄ ⌐╟╢◄◖▪◒◦ꜛfi

─ ⁸ ─☻ⱦכ◘ ⁸∕─ ─ ⌐ ⇔≡⁸ ⌂

↑ ▬fi☿fi♥▫Ⱪ ╩ ∆╢↓≤⌐╟╡⁸ ⌂◄◖▪◒◦ꜛfi╩ ∆

ⱳ▬fi♩ⱪ꜡◓ꜝⱶ⌐│⁸הfiꜛ◦◒▪ה◖◄⁹╢№≢╖ ⌐ ∆ ≈─ ⅜№╢⁹ 

ᵑ ╛ ⌐╟╢◄◖▪◒◦ꜛfi─  

ᵒ ●☻─ ╩ ╘≤⇔√ ─ ─ ┼─  

ᵓ ⅜ ┬ ≤ ⱳ▬fi♩⅜√╕╢ ⅜ Win- Win ∆╢ ─

3- 1  

 

3- 1 ≤ ⅜ ∆╢ ─  
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ₒ ה ₓ 

ה ⌐⅔↑╢ ●☻ │ ₁ ⌐№╢⅜⁸ ≤ ⇔≡⁸   

⌂ ⅜ ╡⌐ↄ™ ≢№╢⁹ ≢│ ⱪ꜡◓ꜝⱶ╩⁸ ╩ ≤⇔√

◄◖▪◒◦ꜛfi╩ ∆╢√╘─ ≈─ ⌂ ≤⇔≡ ≠↑≡™╢⁹ 

ה ⱪ꜡◓ꜝⱶ│⁸ ⅜ ╪≢™⌂™ ⌐ ⇔≡⁸ ▬fi☿fi♥▫Ⱪ╩

ⅎ╢↓≤≢ ╩ ∆╢↓≤╩ ≤⇔≡™╢√╘⁸ ⌐ ⇔≡⅔╡⁸ ⌐

↑≡ ▬fi☿fi♥▫Ⱪ╩ ≤⇔⌂™ ⌐≈™≡│⁸ ⱪ꜡◓ꜝⱶ⌐

⅔™≡│◄◖▪◒◦ꜛfi≤╖⌂↕⌂™⁹ 

₈ᵑה ╛ ⌐╟╢◄◖▪◒◦ꜛfi─ ₉⌐ ⇔≡⁸ ⱪ꜡◓ꜝⱶ≢│⁸

₈ꜝ▬ⱨ☻♃▬ꜟ─ ≢fiכ◦⌂₁ ≤⌂╢◄◖▪◒◦ꜛfi⅜ ∆╢ ─ ₉

╩ ≈─ ≤⇔≡™╢ 3- 2 ⁹ 

 

3- 2 ꜝ▬ⱨ☻♃▬ꜟ─≥↓≢╙◄◖ה▪◒◦ꜛfiהⱳ▬fi♩ 

 

─ⱪ꜡◓ꜝⱶה ┘ ╩ ∆╢√╘⌐│⁸ⱦ☺Ⱡ☻⸗♦ꜟ≤⇔≡ ∆╢

⅜№╢⁹∕─√╘⁸ ⱪ꜡◓ꜝⱶ≢│ ─ ╙ ≈─ ≤⇔≡™╢⁹ 
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─ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄ 3.2 ה↑ ─  

 

─ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄ ≠↑  

ủ ⌐╟╢ ─ ╡ ≤⇔≡⁸ └≤╡─ ◄◖▪

◒◦ꜛfi ⌐ ▬fi☿fi♥▫Ⱪ╩ ∆╢ ╩ ∆╢√╘⁸ ⅜ 20

22 ⌐⸗♦ꜟ ≤⇔≡ ⇔√ⱳ▬fi♩ⱪ꜡◓ꜝⱶ⁹№╠╝╢ ה ─

⅜ ≢⅝╢ ╖╩ ⇔⁸ ⌐ ↑ ╣╠╣╢ ─ ⅜ ╠╣

≡™╢⁹ 

ủ 23 ╙ ⅝ ⅝⁸ ⅜ ∆╢₈ ⅜ ≤⌂╢ⱳ▬fi

♩ⱪ꜡◓ꜝⱶ₉≤⇔≡ ↕╣≡™╢⁹ 

ủ₈◄◖▪◒◦ꜛfi─ ₉≤∕╣╩ ∂√₈ ●☻─ ╩ ╘≤⇔

√ ─ ─ ┼─ ₉⁸₈ ≤ ⅜ ∆╢ ─ ₉ ╩ ≤

⇔≡™╢⁹ 

ủ₈ ◄◖ⱳ▬fi♩●▬♪ꜝ▬fi₉─ ≢╙⁸ ⌐ ↕╣≡™╢ ⌂◄◖ⱳ▬fi

♩─ⱪ꜡◓ꜝⱶ≤⇔≡ ╡ →╠╣≡™╢⁹ 

ủ ◄◖ⱳ▬fi♩ │⁸ ⌐ ™ ╩⇔√ ⌐⁸ ⌐ ⇔™∞↑≢⌂ↄ⁸ⱳ▬

fi♩≤™℮ ⌂ⱷꜞ♇♩╙ ╢↓≤⅜≢⅝╢₈◄◖ⱳ▬fi♩₉≤™℮ ⅎ ⅜

⌐ ↕∑╢ ⅜№∫√≤ ⅎ╠╣⁸ ℮↓│♩ⱳ▬fiהfiꜛ◦◒▪ה◖◄⁸

⇔√ ╣╩ ⌐⅛≈ ⌐ ⇔ ╘╢ⱳ▬fi♩ⱪ꜡◓ꜝⱶ≤⇔≡⁸ └≤╡⅜

₈◄◖▪◒◦ꜛfi₉╩ ∆╢ ⌐ ↑√ ≤⌂╢↓≤⅜ ≢№╢⁹ 

 

─  

ᵑⱪ꜡◓ꜝⱶ ⅜●▬♪ꜝ▬fi⌐ ∫≡ ⌐ ה◒♇▼♅╩⅛╢™≡╣↕ ⇔⁸

⌐ ↕╣≡™⌂™ ⌐│ ╩ ℮⁹ 

ᵒ ◄◖▪◒◦ꜛfi─ ⅜ ⌐ ∫≡ ⌐ ╦╣≡™╢⅛╩♅▼♇

ה◒ ⇔⁸ ≢⌂™ │ ╩ ℮⁹ 

ᵓ ─ ╛ ─ ⁸ ⁸ ╛ ⅛╠─ ⁸ ─☼כ♬

╩ ⇔⁸●▬♪ꜝ▬fi╛ ⌐≈™≡ ⌂ ⇔╩ ™⁸╟╡

⌐ ⌂ⱪ꜡◓ꜝⱶ≤⌂╢╟℮⌐ ∆╢⁹ 

ᵔⱪ꜡◓ꜝⱶ≤⇔≡─ ┘ ╩ ⱳ▬fiהfiꜛ◦◒▪ה◖◄⁸₈╘√╢∆

♩─ ה ₉─ ⁸ⱪ꜡◓ꜝⱶ─ ה◒♇▼♅─ ─ ╩

√∆⁹ 

ᵕ ⅜ ∆╢ⱪ꜡◓ꜝⱶ≢№╢↓≤╩⁸●▬♪ꜝ▬fi╛ⱱכⱶⱭכ☺ ─

╩ꜟכ♠╛ ∂≡ ⌐ ∆╢⁹ 
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ₒ ה ₓ 

ה ⱪ꜡◓ꜝⱶ│⁸ ⌐╟╢ ⌂ ╩ ≤⇔≡⅔╡⁸ ⌐ ⅜

∆╢╙─≢│⌂™⁹ ⁸ⱪ꜡◓ꜝⱶ ─ ┘ ╩ ∆╢√╘⁸ⱪ꜡

◓ꜝⱶ─ ה◒♇▼♅─ ⌐ ─ ╩⇔≡™ↄ↓≤│ ≢№╢⁹ 

ה ╩ ⌐ ⇔√↓≤⌐╟╡⁸∕─ ⌐ ∆╢◄◖▪◒◦ꜛfi⌐≈™≡

│⁸ ─ ⅜ ╠╣╢⁹ ⁸ ╩ ⇔⁸

⌂◄◖▪◒◦ꜛfi│ ⌐ ∆╢≤≤╙⌐⁸ ⅜ ╖⁸ ─ ⅜⌂

ↄ⌂∫√◄◖▪◒◦ꜛfi⌐≈™≡│ ⅛╠ ⇔≡™ↄ↓≤⅜ ≢№╢⁹ 
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3. ─ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄ 3 ╖ 

 

─ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄  ⱶכ◐☻

 

─ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄ ╩ⱶכ◐☻ 3- 3⌐ ∆⁹ 

╩♩♇Ⱡכ♃ⱳ▬fi♩ⱪ꜡◓ꜝⱶ│⁸▬fiהfiꜛ◦◒▪ה◖◄ ⇔≡⁸₈ ₉⁸₈

₉⁸₈ⱪꜝ♇♩ⱨ◊כⱶ₉⁸₈ ₉─ ⌐╟∫≡ ╡ ∫≡™

╢ √∞⇔ │⁸ ∑≡ ╙ ℮↓≤╩ ≤∆╢ ⁹ 

ה │⁸ ─ ⁸ ─☻ⱦכ◘ ⁸∕─ ─ ╩

∫≡ⱳ▬fi♩◦כ♩ ╩ ↑ ╡⁸∕╣╩ ∆╢↓≤⌐╟╡⁸ⱳ▬fi♩╩ ╘╢↓

≤⅜≢⅝╢⁹ ╘√ⱳ▬fi♩│ ⌐ ⅎ╢↓≤⅜≢⅝╢⁹ 

ה │⁸ⱪꜝ♇♩ⱨ◊כⱶ⌐◄◖ה▪◒◦ꜛfiהⱳ▬fi♩ⱪ꜡◓ꜝⱶ─

≤⌂╡℮╢ ☻ⱦכ◘ה ╩ ⇔⁸∕╣⅜ ↕╣√ ⌐ⱳ▬fi♩─

╩ ∆╢↓≤⌐╟╡⁸ ╩♩ⱳ▬fiהfiꜛ◦◒▪ה◖◄⌐ ↑≡ ה

∆╢↓≤⅜≢⅝╢⁹ 

─⧵≥♩ⱶ│⁸ⱳ▬fiכ◊ⱪꜝ♇♩ⱨה ─ ⁸ ◄◖▪◒◦ꜛfi─ ⁸

┼─ⱳ▬fi♩ ה ─ ╩ ℮⁹ 

ה │⁸ⱪꜝ♇♩ⱨ◊כⱶ⌐ⱳ▬fi♩─ ≤⌂╡℮╢

╩ ה ∆╢⁹ 

ה │⁸ⱷ▬fiⱪꜝ♇♩ⱨ◊כⱶ⌐ ─ⱳ▬fi♩₉הfiꜛ◦◒▪ה◖◄⁸₈⇔

┘ ꜡◗─ ╩ ℮≤≤╙⌐⁸ⱪ꜡◓ꜝⱶ─ ה◒♇▼♅─ ╩

℮⁹ 

 

◄◖▪◒◦ꜛfi─

ⱳ▬fi♩ ─

◄◖▪◒◦ꜛfi
─

☻ⱦכ◘
∕─

┘ ꜡◗
─

ⱳ▬fi♩─ ⱳ▬fi♩
─ⱳ▬fi♩

ⱳ▬fi♩

)

ⱳ▬fi♩

─

ⱪ꜡◓ꜝⱶ ה◒♇▼♅─
ⱪ꜡◓ꜝⱶ─
●▬♪ꜝ▬fi╛ ─ ⇔

 

3- ─ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄ 3  ⱶכ◐☻
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ₒ ה ₓ 

─ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄ה ╩ ⌐ ∆⁹ 

  1) ●▬♪ꜝ▬fi ⌐ ∆╣┌⁸≥─╟℮⌂ ה ≢╙ ≢⅝╢⁹ 

  2) ─ ╩ ⇔⌂™⁸ ⌐ ⇔√ ─ⱪ꜡◓ꜝⱶ≢№╢⁹ 

  3) ₁⌂ ⅜ ∆╢⁸₈ ≤ ╩ ⌐ ╡ ℮ ₉⌐ ╩ ™

√ⱪ꜡◓ꜝⱶ≢№╢⁹ 

  4) ⌂ⱦ☺Ⱡ☻⸗♦ꜟ╩ ∆╢ ▬fiⱨꜝ≤⇔≡ ≢⅝╢⁹ 

  5) ⅜ⱪ꜡◓ꜝⱶ─ ה◒♇▼♅─ ╩ ∫≡™╢⁹ 
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≤─ ™ 

 

ᵑ ─ ⱳ▬fi♩ⱪ꜡◓ꜝⱶ≤─ ™ 

 

ⱳ▬fi♩ⱪ꜡◓ꜝⱶ│⁸הfiꜛ◦◒▪ה◖◄  ─ ⱳ▬fi♩ⱪ꜡◓ꜝⱶ≤

─╟℮⌂ ≢ ⌂╢⁹ 

  1) ─ ⱳ▬fi♩ⱪ꜡◓ꜝⱶ≢│⁸ⱳ▬fi♩ ⅜ ⌐ ↕╣≡

™⌂™─⌐ ⇔⁸ ⱪ꜡◓ꜝⱶ≢│ ⅜ ⌐ ↕╣≡™╢⁹ 

  2) ─ ⱳ▬fi♩ⱪ꜡◓ꜝⱶ≢│ ─ ⅜╒≤╪≥⌂™─⌐ ⇔⁸ ⱪ

꜡◓ꜝⱶ│ ─ ∆╢ ≤⇔≡ ≠↑╠╣≡⅔╡⁸ ⅜ⱪ꜡◓ꜝⱶ

─ ה◒♇▼♅─ ╩ ∫≡™╢⁹ 

  3) ⱪ꜡◓ꜝⱶ│⁸₈○כⱪfi ₁⌂ ⅜ ⁸ ╩ ₉≢₈

ⱳ▬fi♩⌐ ⅜№╢ ₉⌂ⱳ▬fi♩╩ ⇔≡™╢⁹ 

 

ₒ  x

ה ─ ⱳ▬fi♩ⱪ꜡◓ꜝⱶ─ │⁸ ─ ∆╢ ─ ⌐ ∆

╢↓≤⅜ │≢ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄⁸⅜™ ⌐ ∆╢

⅜⌂ↄ⁸╗⇔╤ ─ ⅝↕⌐ ⇔≡™╢⁹∕─√╘⁸10 ─

╩ ∫≡╙ 100ⱳ▬fi♩∞⅜⁸1 ─ ≢ 1,000 ⱳ▬fi♩╙╠ⅎ╢⁸≤™℮↓≤╙

⌐№╡℮╢⁹ 

≥ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄ה ─ ₁⌂ ⱳ▬fi♩ⱪ꜡◓ꜝⱶ≤

─ ™╩ 3- 4⌐ ∆⁹ 

YAHOO

EAP

EAP

JAL A

 
3-  ≥ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄ 4

─ ⱳ▬fi♩ⱪ꜡◓ꜝⱶ≤─ ™ 1 
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ᵒ ◄◖ⱳ▬fi♩ ≤─ ™ 

 

 ⱪ꜡◓ꜝⱶ│⁸ ─◄◖ⱳ▬fi♩ ≤ ─╟℮⌂ ≢ ⌂╢⁹ 

 1) ◄◖ⱳ▬fi♩ ─ⱳ▬fi♩─ │ ≢№╢─⌐ ⇔⁸

ⱪ꜡◓ꜝⱶ─ⱳ▬fi♩ │ ⌐╟╡ ↕╣╢⁹∕─√╘⁸

─ ┼─ ⅜ ≢№╢⁹ 

2) ◄Ⱡ ─ ╛◄◖ ─ ⱶכ◊ⱨꜞה ⌐ ╠∏⁸ ™ ╩

≤⇔≡™╢⁹ 

3) ╛ⱳ▬fi♩ ה ─ ⌐≈™≡⁸ ◄◖ⱳ▬fi♩ ╛ ◄◖ⱳ

▬fi♩ │ ─ ╩ ≤⇔≡™╢─⌐ ⇔⁸ ⱪ꜡◓ꜝⱶ│Ɽ♁◖fi

╕√│ ⅛╠─ ╩ ≤⇔≡⅔╡⁸ ⅜ ⌂◦☻♥ⱶ≤⌂∫≡™╢⁹ 

4) ◄◖ⱳ▬fi♩ │⁸ ─ ⅛╠₈ ₉≢№╢─⌐ ⇔⁸ ⱪ

꜡◓ꜝⱶ│ⱳ▬fi♩ ╩ ≤∆╢↓≤≢₈ ₉⌂ ⅜ ≤⌂

∫≡™╢⁹ 

 

ₒ ה ₓ 

≥ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄ה ◄◖ⱳ▬fi♩ ─ ™╩⁸ 3- 1

⌐ ∆⁹ 
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3- ≥ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄ 1 ◄◖ⱳ▬fi♩ ─∟⅜™ 
    ⌂ ™ 

ה  ₈ ₉─  

ה ─ 90 25% ╩ ╘≤⇔√ ─

─ ┼─  

ה ≤ ⅜ ∆╢ ─  

ה ─  

ה ─  

ה ─

 

ה ─ ⌐ ∆╢ ─  

ה ─  

ה ─  

⅜⁸

╙ ≤⇔√ ≤⇔≡

⅝≢ ╦╣≡™╢─⌐ ⇔⁸

│ ⌐ ╩ ™√

⌂ ╩ ⇔≡™╢ 

 

 

─ ≤⇔≡ ↕╣≡™╢⁸ ™

( ⁸ )  

1.  

ה ↕╣√ ─  

ה ╛ ─  

2.  

ה ─ ─  

ה ╖≡╪┴╠ ─ ┼─ ∟ ╖ 

3.  

ה ─  

ה ⁸ ⁸ ─ ─  

4.∕─ ⁸ ⌐ ∆╢ ─ ⁸  

4Ἒ ─ 

ה  

ה  

ה  

( 23 1 ⁸

5Ἒ─ ™ ⅎ⌐

)  

1. ─  

ᵑ ─ ─  

ᵒ ( 11 )╩ √∆  

2.  

ᵑ ─  

ᵒ ⁸ │ ─  

( ᵑ⁸ᵒ≤ ∑≡⁸ ─ ╩ ∫√

│⁸ ─ ≤⌂╢)  

ה ( ∆╡─ ⁸ ⁸

─ )  

ה (

)─  

ה ┼─  

ה  

⅜ ╠╣√

╩ ≤⇔≡™╢─⌐ ⇔⁸

│™ ╩

≤⇔≡™╢ 

 ⅜  ( )  ( )  ─ │

( )≢№╢─⌐ ⇔⁸

─ │ ⌐╟╡

↕╣⁸ ⌐╟╢ ⌂

╖≤⌂∫≡™╢ 

 

╕√│ ⅛╠ ( )  ─ ⌐ ╩

⇔⁸ ⁸

─ ⁸

─ ⅎ

╩ ⁸ ⇔√™

╩ ⇔⁸

⌐ ⁹ 

─ ⌐ ╩ ⇔⁸ ≤

⌐ ─ ⌐ ⁸╕√│

⌐  

│

─ ╩ ≤⇔≡™╢─⌐

⇔⁸ │ ╕√│

⅛╠─ ╩ ≤⇔≡⅔╡⁸

⅜ ⌂ ≤⌂∫≡™╢ 

─

╘  

≢↕╣≡™╢ ה

╩ ה ⇔√№≤⌐⁸ ╕√│ ⅛

╠ ⁹ 

 

 

╕√│ ⅛╠ ╩ ⁹ ╩ ∆

╢≤⁸ ┼ ⁹ 
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    ⌂ ™ 

 

 

ộ  

ộ  

ộ IC ─ ⁸ ─  

ộ ─  

ộ  ⌂≥ 

ộ ⁸

⌂≥─  

ộ ⁸ ─

⁸ ⁸  

ộ ╩ ∫≡™╢

┼─  

ộ ╛

ה ┼─ ⌐  

↕╣╢ ─℮∟1/2 ╩

⌐ 1/2 ╕≢╩ ┘ ⌐

 

1.  

ה  

ה ─  

ה  

2.  

ה  

ה ─ ╕√│ ╩ ℮

⅜ ⌐ ∆╢ ( )  

ה  

 

 ─ ⅜ ™ 

β√∞⇔ ─ │₁─ ↔≤⌐ 

1. ─  

23 5 31 ╕≢ 

2. ─  

24 3 31 ╕≢ 

1. ─  

ộ ─  

ừ ≡─  : 25 4 30 ╕≢ 

ừ  

ᵑ ⅜ 10 : 25 10 31 ╕≢ 

ᵒ ⅜ 11 : 26 10 31 ╕≢ 

ộ ─ 

ừ ≡─  

25 1 31 ╕≢ 

ừ ≢ ╩ ℮╙─ 

ᵑ ⅜ 10 : 25 10 31 ╕≢ 

ᵒ ⅜ 11 : 26 10 31 ╕≢ 

2. ─  

27 1 31 ╕≢ 

│⁸

─ ⅛╠₈ ₉≢№╢─⌐

⇔⁸ │ ╩

≤∆╢↓≤≢₈ ₉⌂

⅜ ≤⌂∫≡™╢ 
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ᵓ ◄◖ⱳ▬fi♩ ≤─ ™ 

 

ⱳ▬fi♩ⱪ꜡◓ꜝⱶ│⁸הfiꜛ◦◒▪ה◖◄ ╛ ⁸ ≢─

╩ ≤⇔√ ◄◖ⱳ▬fi♩ ≤⁸ ─╟℮⌂ ≢ ⌂╢⁹ 

  1) ◄◖ⱳ▬fi♩ │ ⌐ ™ ╖╩ ≤⇔⁸ ╠╣√ ╛ ⅜

∆╢ ≢№╢─⌐ ⇔⁸ ⱪ꜡◓ꜝⱶ│ ⌐ ╩ ≤⇔⁸ ─ ₁⌂

⅜ ∆╢ⱪ꜡◓ꜝⱶ≤⌂∫≡™╢⁹∕─√╘⁸ ─ ⌂ ⅜ ∆

╢ ≤─ ⅜ ≢№╢⁹ 

  2) ◄◖ⱳ▬fi♩ ≢│⁸ ⅜ ─ ╛ ≢№╢ ╙

™─⌐ ⇔⁸ ⱪ꜡◓ꜝⱶ─ │⁸ ─ ⅛╠ ╕≢№

╡⁸∕─ ⁸ ─ ╛ ⁸ ⁸ ™╙─≤⌂

∫≡™╢⁹ 

  3) ◄◖ⱳ▬fi♩ ≢│⁸ ╘ ↕╣√ ⌐ ⇔≡ⱳ▬fi♩⅜ ↕╣╢

─⌐ ⇔⁸ ⱪ꜡◓ꜝⱶ│ ⌂ ╩ ≤⇔≡⅔╡⁸ ─

⌐╟╡⁸ ₁⌂ ⸗♦ꜟ⌐ ∆╢↓≤⅜ ≢№╢⁹ 

 

ₒ  x

ה 3)⌐ ⇔≡⁸ ⌂ ⱪ꜡◓ꜝⱶ─ ⸗♦ꜟ ╩ 31 ⌐ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊ 

כⱦכ◦כ▼☺ 1 ╩╙≤⌐  
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3. 4 ⱪ꜡◓ꜝⱶ ─ⱷꜞ♇♩ 

 

3.4 .1  ⌐≤∫≡─ ⱷꜞ♇♩ 

 

─ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄  ≤⇔≡ ∆╢↓≤─ⱷꜞ♇♩─ ╩

⌐ ∆⁹ 

 ᵑ◄◖▪◒◦ꜛfi╩ ℮↓≤⌐╟╡ⱳ▬fi♩⅜ ╕╡⁸ ╕∫√ⱳ▬fi♩│ ⌐

∆╢↓≤⅜≢⅝╢ ⅔♩◒⌐⌂╢ ⁹ 

ᵒ ╠⅜ ∫√◄◖▪◒◦ꜛfi⌐╟╢ ╩ ⇔⁸ ─ ╛

╩ ∂╢↓≤⅜≢⅝╢⁹ 

ᵓⱳ▬fi♩─ ╘ ≥╪⌂◄◖▪◒◦ꜛfi╩∆╢⅛ ╩ ⅎ╢ ≢⁸ ₁─ ╠⇔

─ ⅜fi≢◄◖▪◒◦ꜛfiכ◦⌂₁ ⅎ╢↓≤╩ ≢⅝╢⁹ 

   

ₒ ה ₓ 

ה │ ─ │ ⇔≈≈╙⁸ ⌐ ╩∆╣┌ ™⅛ ⅛╠⌂™⁸╕

√│ ╩ ↓∆↓≤⅜ ⌐⌂∫≡™⌂™≤™℮ ⅜№╢⁹ ─ ⅜ ⌐

╡⅜∟⌂ ⁸ ─ ⅜ ↄ⌂∫≡⅝≡™╢ ⁸ ⌐ ╩ ⅝≈

↑╢ ╩ ∆╢↓≤≢ ─┼☻ⱦכ◘ה ה ╩╙√╠∆↓≤

⅜ ≢№╢⁹ 

ה ⱪ꜡◓ꜝⱶ─ ≤⇔≡⁸ ╠⅜ ∫√◄◖▪◒◦ꜛfi⌐╟╢ ╩

∆╢↓≤⅜≢⅝╢√╘⁸ ─ ≤⇔≡⁸ ─ ╩ ╘╢╟℮

⌂ ≢─ ╙ ↕╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─  ↕╪ 

◄◖⅜ ┌╣╢ ─ ≢∆⅜⁸ ╩ ╘≡

╕∞╕∞∟╚╪≤ ⅛∫≡⌂™⌂ℓ≤ ℮≤

↓╤╙№╡╕∆⁹ ⅜ ─◄◖⌂─⅛ ⁸

™╤╪⌂ ⅜◄◖◄◖≤ ∫≡⁸™╤╪⌂

◄◖ ⅜ ∫≡™╕∆⅜⁸∕╣∫≡

⌐◄◖⌂─ ∫≡ ℮↓≤╙⇔┌⇔┌⁹ 

∕╪⌂ ⁸ ─ הfiꜛ◦◒▪ה◖◄≢╘

ⱳ▬fi♩─ ⌐⌂╡╕⇔√⁹∕℮⇔√╠⁸

◄◖⌂ ─ ╛ ╩∆╢≤ⱳ▬fi♩⅜

╙╠ⅎ≡⁸ⱳ▬fi♩│◄◖⌂ ≤ ≢⅝

╢≤─↓≤⁹ ⅜◄◖⅛⌐≈™≡│⁸

⅜ ─●▬♪ꜝ▬fi╩ ⇔≡™╢─≢

≢∆⁹ 

 ≢│ⱳ▬fi♩⅜√╕∫≡ↄ╢─╙ ⇔

ↄ⌂∫≡⁸⌂╪⅛ ⅜ ⌐™™↓≤╩⇔

≡™╢ ≢∆⁹↓╪⌂ ⅜╙∫≤ ∆

╣┌™™─⌐≤ ™╕∆⁹ 

™╤╪⌂▬ⱬfi♩⅜№╢╟℮≢∆⅜⁸

≢⅝⌂™╙─⅜ ™─≢⁸ ⌂◄◖

⌂≥⅜№∫√╠℮╣⇔™≢∆⁹ 

─  ↕╪ 

│ ╩ ♩fi ⇔⌂™≤⌂╠⌂

™⁸≤⅛⁸ ♩fi ⇔√╠™ↄ╠⌐⌂╢⁸

≤™℮ ╩╟ↄ ↄ╟℮⌐⌂∫√╪∞↑≥⁸

≥╣ↄ╠™ ∫√╠ ♩fi⌂─⅛╟ↄ ⅛

⌐♩ⱳ▬fiהfiꜛ◦◒▪ה◖◄⁹√∫⅛⌂╠

∆╢╟℮⌐⌂∫≡⅛╠│⁸↓╣╩ ∫√

╠ ◓ꜝⱶ≤™℮─⅜ ⅛╢─≢⁸⌂╪∞⅛

⅜ ⌐⌂∫√ ⅜∆╢⁹ 

⁸ ⌐ ∫≡™╢ ⅜ ≢

─↓≤╩ ⇔≡ↄ╢╪∞↑≥⁸↓

╣⅜ 50 ◓ꜝⱶ⁸≤⅛ ⌐ ⇔≡™╢⁹

╕↕⌐ ⅝√ ⁸≤™℮ ∂∞⌡⁹ 

℮ ∞↑≥⁸ ─ⱳ▬fi♩◘כⱦ

☻∫≡ⱪꜝ☻♅♇◒─◌כ♪╩ ╢─⅜

∞↑≥⁸⅔⅛→≢ ⁹™┐∫™≢♪כ◌⅜

⅜─℮™℮⧵│♩ⱳ▬fiהfiꜛ◦◒▪ה◖◄

☻ⱦכ◘⌂╪╤™≥∫╙⁹⌡╟™™╙─™

⅜ ⅎ╣┌╙∫≤™™↑≥⁹הה∑∫⅛ↄ↓

↓╕≢ ∫√╪∞⅛╠⁸╙∫≤╖╪⌂⌐ ⅜

╢≤™™⌡⁹ 
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3. 4.2 ה  ה ⌐≤∫≡─ ⱷꜞ♇♩ 

 

 ⁸ ⁸ ≤⇔≡ ∆╢ⱷꜞ♇♩─ ╩ ⌐ ∆⁹ 

ᵑ ◄Ⱡה ⌂≥ ⌐ ╣√ ☻ⱦכ◘ה ╛⁸ ⌐ ⇔

√ ╩ ⌐▪Ⱨ⁸⅝≢⅜≥↓╢∆ꜟכⱩꜝfi♪ ⌐≈⌂→╢↓≤⅜

≢⅝╢ ⌐fi◓β▫♥◔כⱴ☼כ◖ ∆╢↓≤⅜≢⅝╢ ⁹ 

ᵒ ⅜ ה◒♇▼♅─ ╩ ∫≡™╢⁸ ה ⅜

↕╣√ ─ⱳ▬fi♩ⱪ꜡◓ꜝⱶ≢№╢⁹ 

ᵓ Ɽ♇◔כ☺ ╛ⱭכⱤכ◘☻꜠כⱦ☻ ─ ⌐╟╡⁸ ⌐⅔↑╢

╛◖☻♩╩ ∆╢↓≤⅜≢⅝╢⁹╕√⁸ⱳ▬fi♩◦☻♥ⱶ ⌐≈™≡╙⁸

√⌐◦☻♥ⱶ╩ ∆╢ ⌐ ═⁸ ─ⱪꜝ♇♩ⱨ◊כⱶ╩ ∆╢↓≤≢◖

☻♩╩ ≢⅝╢⁹ 

ᵔ ╠⅜ ⇔√◄◖▪◒◦ꜛfi⌐╟╢ ╩ ⅎ╢ ∆╢↓≤⅜≢⅝╢⁹

⇔√ ⌐≈™≡⁸ ╠─ⱱכⱶⱭכ☺╛ ≢▪Ⱨכꜟ

∆╢↓≤╙≢⅝╢⁹ 

ᵕ ╩ ⇔√◄◖▪◒◦ꜛfi╩ ≤⇔√╡⁸ ≤⇔≡ ⇔√

⁸ ─ ⌐ ∆╢↓≤⅜≢⅝╢⁹ 

ᵖ ⱪ꜡◓ꜝⱶ╩ ⇔√◄◖▪◒◦ꜛfi⌐ ⇔≡⁸ ∆╢ ה ─

╩ ∆↓≤⅜≢⅝╢⁹ 

 

β◖כ☼ⱴכ◔♥▫fi◓  ─ ╛ ⌂≥┼─ ⌂ ╡ ╖

╩ ⌐▪Ⱨכꜟ∆╢↓≤≢ ─ ╩ ⇔⁸

─ ╩ ∆ⱴכ◔♥▫fi◓  

ω

ω

ω

ω

Å

ω

ω

ω

 

3- ─ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄ 5 ⱷꜞ♇♩ 
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ₒ ה ₓ 

ה ─ ⌂ ─ ─√╘⌐│⁸ ∆╢ ─☻ⱦכ◘ה ≤™

℮ ─ ─ ╩ ∂≡ ─ ⌐ ∆╢≤™℮ ⅜

≢№╢⁹∕─√╘⁸ ⌐ ∆╢ ─☻ⱦכ◘ה ╛ꜝ▬fi▪♇ⱪ

≤≤╙⌐⁸ ™ ─ ה ⌐╟╡ ─☻ⱦכ◘ה ה

╩ ╢ ─♩ⱳ▬fiהfiꜛ◦◒▪ה◖◄⁹╢№⅜ ⌐╟╡⁸ ⱦכ◘ה

☻⌐ ⌂ ╩ ⅎ√ ▬fi☿fi♥▫Ⱪ⅜ ↕╣⁸ כ◘ה

ⱦ☻─ ה ⌐ ∆╢↓≤⅜≢⅝╢≤ ⅎ╠╣╢⁹ 

⁸√╕ה ─ ≢│ⱳ▬fi♩─ ⌐╟╡ ─ⱳ▬fi♩ⱪ꜡◓ꜝⱶ ⌐╟╢

⅜ ⇔ↄ⌂╡≈≈№╢⁹ ⌐ ∆╢ ╖─⌐☻ⱦכ◘ה ⌂ⱳ

▬fi♩ⱪ꜡◓ꜝⱶ┼─ ⌐╟╡⁸ ≢│ ⇔ⅎ⌂™ ⅜ ≢⅝╢≤

ⅎ╠╣╢⁹ 

ⱳ▬fi♩ⱪ꜡◓ꜝⱶ│⁸הfiꜛ◦◒▪ה◖◄ה ─ ─ ⌐ ⌂

⌂™ ─ ≈≢№╡⁸↓╣│ ⌐⅔↑╢ ─ ≤⇔≡╙ ≢

№╢⁹ 

ה ⌐ⱪꜝ♇♩ⱨ◊כⱶ⅜ ↕╣≡⅔╡⁸ ─ ⌐╟∫≡⁸ ⌂ⱦ☺Ⱡ☻

⸗♦ꜟ╩ ∆╢√╘─ ▬fiⱨꜝ≤⇔≡ ∆╢↓≤⅜≢⅝╢⁹ 

ה ⌂≥╩ ∆╢↓≤╙ ≢№╡⁸ ─ ≢⅜≥↓╢∆≥ꜟכ♠─≈

⅝╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─  

 

 ≢│ ─ ─☻●ה ◄Ⱡ

╩ ∆╢√╘ 23 ⌐₈┤ↄ⅔⅛

♩♇☺꜠◒Ⱳfiכ◌ ₉⁸ 24

⌐₈ ◄Ⱡ♅ꜗ꜠fi☺ ₉╩ ⇔≡

⅝╕⇔√⁹ 25 ⅛╠│ ⅜ ∆

♥☻◦─ⱳ▬fi♩₉הfiꜛ◦◒▪ה◖◄₈╢

ⱶ╩ ⇔≡ ⌐⅔↑╢ ─☻●ה

◄Ⱡ∞↑≢⌂ↄ ₁⌂◄◖⌂

LED ─ ╛ ▬ⱬfi♩┼─

╩ ∆╢↓≤⌐ ⇔≡ⱳ▬fi♩╩ ∆╢

₈ ♅ꜗ꜠fi☺ ₉╩ ⇔≡⅔

╡╕∆⁹ │◄◖⌂ ⌐╟╡ ⇔√

ⱳ▬fi♩╩ ╛ IC ─♪כ◌ ⱳ

▬fi♩┼ ∆╢↓≤⅜ ≢∆⁹ 

27 ⅛╠│ √⌐ ↑╛

◄Ⱡ ╩ⱷ♬ꜙכ⌐ ∆╢⌂≥

╩↕╠⌐ ↕∑ ⅝ ⅝ ◄Ⱡ ╩

╗ ה ─◄◖ꜝ▬ⱨ╩ ⌐

⇔⁸ ─ ⁸ ─

╩ ⇔≡™⅝√™≤ ⅎ≡™╕∆⁹ 

─  ⱨ꜠▪פֿ

 

 ⱢfiⱣכ◓꜠☻♩ꜝfi₈┘∫ↄ╡♪fi◐

₉⁸꜠כ◘fi◐♇♅fi₈ⱭⱭ▪ꜞ♃▬₉⁸כ

⌐№╢₈ⅎ↓╡╪ ₉─

⌐⁸↔ ─ ╖ ┴╠ ╩⅔ ∟™√

∞™√⅔ ⌐ ⱳ▬fi♩╩ ⇔≡™╕

∆⁹ 

↕╣√ ┴╠ │⁸ ⌐╟∫≡

ꜞ◘▬◒ꜟ↕╣⁸BDF ─

╩│∂╘⁸Ⱳ▬ꜝכ ⁸ ⁸ ─

ⅎ↕⁸⌂≥⌐ ╕╣⅛╦╢↓≤≢⁸ ↕╣

╢↔╖≤ CO2─ ⌐ ⇔≡™╕∆⁹ 

  

╒≤╪≥⅜⁸ ╘√╡ ╦∑√╡⇔≡ ≡

╠╣≡™√ ╖─ ┴╠ ⁹↓╣⅜⁸◄

≥♩ⱳ▬fiהfiꜛ◦◒▪ה◖ ≢⅝╢

≤⇔≡ ⇔ꜞ◘▬◒ꜟ↕╣╢ ╖│⁸

─ ╡ ╖≤⇔≡ ─ ⌐

≢⅝╢ ⅜№╢≤ ⅎ╕∆⁹ 

♩ⱳ▬fiהfiꜛ◦◒▪ה◖◄⁸╙

╩ ⇔⁸ ⌐ ⅜╢ ╩

⇔≡™⅝√™≤ ⅎ╕∆⁹ 
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3.4 .3  ◘Ⱪⱪꜝ♇♩ⱨ◊כⱶ⌐≤∫≡─ ⱷꜞ♇♩ 

 

 ◘Ⱪⱪꜝ♇♩ⱨ◊כⱶ⌐⅔↑╢ⱷꜞ♇♩╩ ⌐ ∆⁹ 

 ᵑ ⌐ ⇔√ ╩ ⌐▪Ⱨ⁸⅝≢⅜≥↓╢∆ꜟכⱩꜝfi♪ ⌐≈

⌂→╢↓≤⅜≢⅝╢⁹ 

 ᵒ ⅜ ה◒♇▼♅─ ╩ ∫≡™╢⁸ ה ⅜

↕╣√ ─ⱳ▬fi♩ⱪ꜡◓ꜝⱶ≢№╢⁹ 

ᵓ ╠─ⱪꜝ♇♩ⱨ◊כⱶ ─ ⌐╟╢ ╩⁸ ⅎ╢ ∆╢↓

≤⅜≢⅝╢⁹ ⇔√ ⌐≈™≡⁸ ה ─ⱱכⱶⱭכ☺╛

≢▪Ⱨ⁹╢⅝≢╙≥↓╢∆ꜟכ 

ᵔ ╩ ⇔≡™╢ ≤ ה ∆╢↓≤≢⁸ ─

⌐ ∆╢↓≤⅜≢⅝╢⁹ 

ᵕ ⱷꜞ♇♩─№╢ ≤⇔≡ ∆╢↓≤⅜≢⅝╢⁹ 

 

ₒ  x

│ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄ה ⅜כ♄ꜟⱱ◒כ♥☻ ⌐ ⇔≡⁸

─ⱪ꜡◓ꜝⱶ╩ ∆╢ ╖≢№╢√╘⁸◘Ⱪⱪꜝ♇♩ⱨ◊כⱶ⌐⅔™≡╙ⱦ☺Ⱡ

☻≤⇔≡ ↕∑╢↓≤⅜ ╘╠╣╢⁹ 

 
◘Ⱪⱪꜝ♇♩ⱨ◊כⱶ─ ♩ⱳ▬fiהfiꜛ◦◒▪ה◖◄  

 

⅜ ∆╢ │⁸ ⌐ ╙╣╢ ╩ ⇔ ⇔⁸ ●

▬♪ꜝ▬fi⌐ ∫≡ ↕╣╢ ●☻ ⅜ ⌐ ↕╣╢

╩ ⇔⁸ ∆╢ ⅜ ≢∆⁹ 

╩ ↄ ⸗♦ꜟ≤⇔≡│⁸ ┼─ ⸗♦ꜟ≢∆⁹

│⁸ ⌐ ┘≈⅝⁸ ⌐ ∆╢↓≤⅜≢⅝╢ ◄◖▪◒◦

ꜛfi≢№╢₈ ⱨכ♃☻♥♪כ ₉╩ ⅛⇔√⁸₈

◘ⱳכ♃כ ☿Ⱶ♫₉כ╩ ≢ ™√⇔╕∆⁹ ─ ⅜

↕╣╟℮≤⇔≡™╢ ↓∕⁸ ─ ≢∆⁹ 

◘Ⱪⱪꜝ♇♩ⱨ◊כⱶ≤⇔≡⁸ ⁸ ⅜ ≢⅝╢ ☿Ⱶ

Ⱳfiכ◌⁸Γ≡™⅔⌐כ♫ Δ╩ ⇔╕∆⁹ ⌂╢ ─ ≤ ╩

╘╢─≢│ ↄ⁸ ⁸ ╩ ╘╢ ─ ╩ ⇔≡™╕∆⁹ 
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ɕɫȮɧɞǿǵ֓қ  

4.1  

 

ה  ⅜ ⱪ꜡◓ꜝⱶ⌐ ∆╢ ─ ⌂ │ ─≤⅔╡⁹ 

 

4- ה 1 ─ ⌂  

⌐⅔↑╢ ⌂ ╩ ⌐ ∆⁹ 

ᵑ ∆╢  

ⱪ꜡◓ꜝⱶ┼─ ╩ ∆╢ ≡─ │⁸ⱷ▬fiⱪꜝ♇♩ⱨ◊כⱶ№╢™

│◘Ⱪⱪꜝ♇♩ⱨ◊כⱶ⅜ ∆╢ⱱכⱶⱭ⁸⇔☻☿◒▪⌐☺כ ⌂ ╩ ∆╢

↓≤≢ ∆╢↓≤⅜≢⅝╢⁹ 

http:// kscf- eco- ap.jp/

 

4- 2 ─  

 

ᵒ◄◖▪◒◦ꜛfi╩ ∆╢ 

ⱪ꜡◓ꜝⱶ⌐ ↕╣√◄◖▪◒◦ꜛfi

─ ⁸ ─☻ⱦכ◘ ╩

℮⁹ 

 



 22 

ᵓⱳ▬fi♩╩ ∆╢ 

ⱪ꜡◓ꜝⱶ⌐ ↕╣√◄◖▪◒◦ꜛfi╩ ∫√ │⁸▪◒◦ꜛfi♫fiⱣכ

⅜ ↕╣√ⱳ▬fi♩◦כ♩╩ ↑ ╢⌂≥⁸ ⌐ ╘╠╣√ ⌐╟╡ⱳ▬fi

♩╩ ∆╢↓≤⅜≢⅝╢⁹ ⌂ⱳ▬fi♩ │₈ 4-1 ⱳ▬fi♩ ─

≤ ⌂ H23.3 ₉⌐ ⁹  

 

4- 3 ⱳ▬fi♩─ ─  

 

ᵔ ╩ ∆╢ 

│⁸ ╠⅜ ∫√◄◖▪◒◦ꜛfi⌐

╟╢ ⌐ ∆╢ ╩⁸ⱪ

ꜝ♇♩ⱨ◊כⱶ⅛╠ ↑ ╢↓≤⅜≢⅝╢⁹ 

     

 

4- 4 ─  

 

ᵕⱳ▬fi♩╩ ∆╢ 

│⁸ ╠⅜ ∫√◄◖▪◒◦

ꜛfi⌐╟╡ ⇔√ⱳ▬fi♩╩⁸

₁⌂ ⌐ ∆╢↓≤⅜≢⅝

╢⁹ 

 

 

 

 

 

4- 5 ⱳ▬fi♩                                                        
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ₒ ה ₓ 

ה ⅜ ╩ ℮ │⌂™⁹╕√⁸ ─ │⁸ⱪꜝ♇♩ⱨ◊כⱶ⌐╟╢

⌐ ≠ↄ ⌐╟╡ ↕╣╢⁹ 

╩♩ⱳ▬fiה ∆╢ │ ∆╢≤⁸ᵑ ⅜ⱳ▬fi♩ ∆╢₈▪◒◦ꜛfi♫fiⱣ

כ ₉⁸ᵒ ⅜ⱳ▬fi♩╩ ∆╢₈◄◖▪◒◦ꜛfi ID ₉─ ╡⅜№╢⁹ 

⁸√╕ה ⌂ⱳ▬fi♩ │ 27 ⁸ ╡ ↕╣≡⅔╡⁸ ╙

⅜ⱳ▬fi♩╩ ⇔╛∆™ ₁⌂ ╩ ⇔≡™ↄ⁹ 

 

4- 1 ⱳ▬fi♩ ─ ≤ ⌂ 27  

ⱳ▬fi♩  

 

 

 

 

│⌐♩ⱳ▬fiה ⱪꜝ♇♩ⱨ◊כⱶ⅜ ⌐ ⅜№╢√╘⁸ ≤ ⇔

⌂™ⱳ▬fi♩│ ∆╢ ⅜№╢⁹ 

─♩ⱳ▬fiה ≤⌂∫√◄◖▪◒◦ꜛfi⅜ ╡ ⇔≤⌂∫√ ╛⁸ⱳ▬fi♩

─ ⅜ ⇔≡⇔╕∫√ ≢╙⁸ⱳ▬fi♩─ ╕≢⌐ ↕╣

╣┌ ≤⌂╢⁹ 
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ה 4.2 ה  

 

4.2.1  ≤⇔≡─  

 

 ⱪ꜡◓ꜝⱶ⌐ ≤⇔≡ ∆╢ ─ ⌂ │ ─≤⅔╡⁹ 

 

( )

β

( )

(

)

β

( )

( )

(

)

 

4- 6 ⌐≤∫≡─ ⌂  

 

⌐⅔↑╢ ⌂ ╩ ⌐ ∆⁹ 

 

◄◖▪◒◦ꜛfi─ ≤ ─  

 │⁸ ╠⅜ ה ∆╢ ♩ⱦ☻⁸▬ⱬfiכ◘⁸ ─℮∟⁸

≤⌂╡℮╢◄◖▪◒◦ꜛfi╩ ⇔⁸ ┼─ ⌐ ∆╢ ╩ ∆╢≤≤╙

⌐⁸∕─ ⌐≈™≡ ⌐ ∆╢⁹ ─ │⁸

⌂ ╡ ⌐ ℮↓≤⅜ ╘╠╣╢⁹ ⅜ ⌐ ⌂ │⁸

╩ ™⁸ ↕╣╢ ╩ ⌐ ∆╢ ↓─ ⁸ │♀꜡

≤◌►fi♩ ⁹↓─ ╙⁸ ┘∕─ │⁸ ─

⌐ ↑√ ╩ ∆╢↓≤≤∆╢⁹ 
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◄◖▪◒◦ꜛfi─  

 │⁸ ≢ ⇔√◄◖▪◒◦ꜛfi⌐≈™≡⁸ⱪꜝ♇♩ⱨ◊כⱶ ⌐

↕╣√ ┼ ╩ ℮⁹ ⌐№√∫≡│⁸ ─ ќ₈

₉6.1 69 ╩ ™╢↓≤⁹ 

 

ה ┼─ ה  

 │⁸ ⅛╠ ╩ ↑√ ▬ⱳהfiꜛ◦◒▪ה◖◄⁸₈

fi♩₉─ ┘ ꜡◗╩ ⇔≡⁸ ה ⌐ ה ╩ ℮↓≤⅜≢⅝╢⁹

ⱳ▬fi♩₉הfiꜛ◦◒▪ה◖◄⁸₈₈│≡∫√№⌐ ⌐ ⇔≡─ ┘

꜡◗ ₉ ќ 55 ⌐ ℮↓≤⁹ 

 

◖◄ה ▪◒◦ꜛfi ⱳ▬fi♩ⱪ꜡◓ꜝⱶ⌐ ∆╢ ∑  

 │⁸ ∆╢◄◖▪◒◦ꜛfi⌐ ⇔≡ ⅛╠ ∑⅜№∫√ ⌐│⁸

∕╣⌐ ∆╢ ─ ⁹ 

 

ⱳ▬fi♩ ─  

 │⁸ ⅜ ⇔√ ─ⱳ▬fi♩ ≤⁸ ─ ⱪꜝ♇♩ⱨ

⅜ⱶכ◊ ⌐ ╩ ℮⁹ 

 

ₒ ה ₓ 

ה ⌐ ⇔√ ─╒⅛⌐⁸ⱪꜝ♇♩ⱨ◊כⱶ┼─ ─ ה ⁸

─♃כ♦ ⁸ ─ ╙ ≤⌂╢ ⱪꜝ♇♩ⱨ◊כⱶ⌐╟╡ ⌂

│ ⌂╢ ⁹ 

ה ─ ≤◄◖▪◒◦ꜛfi─ ⌐⁸ ─╟℮⌂ ⌂ ⅜⌂↑

╣┌ ≢⅝⌂™⁹⌂⅔⁸ ─ ⌐ ╖⁸ ─ⱶכ◐☻

⌐ ─ ╕√│ ⅜ ╕╣╢ ќ5.5 45 ⌐ ╡⁸ ⁸

╩ №╢™│ ⇔≡™╢ ─ ─ ╙⁸ ╩ ℮↓≤

⅜≢⅝╢↓≤≤∆╢⁹ 

  1) ◄◖▪◒◦ꜛfi─ ≤⌂╢ ╩ №╢™│ ⇔≡™╢ 

  2) ◄◖▪◒◦ꜛfi─ ╩☻ⱦכ◘╢⌂≥ №╢™│ ⇔≡™╢ 

  3) ◄◖▪◒◦ꜛfi─ ≤⌂╢ ╩ №╢™│ ⇔≡™╢ 

ה ⌐ ╦∫≡⁸◘Ⱪⱪꜝ♇♩ⱨ◊כⱶ⅜ ╩ ℮↓≤╙≢⅝╢⁹ 

ה ◄◖▪◒◦ꜛfi⌐ ꜡◗╩ ∆╢↓≤⅜≢⅝⌂™ ⁸ⱳ☻♃כ╛ ⌂≥⌐

∆╢↓≤≢ ∆╢↓≤⅜≢⅝╢⁹ 
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ה │⁸ ⌐⁸ ─ ╩♩ⱳ▬fiהfiꜛ◦◒▪ה◖◄⌐ ∆╢

⌐│⁸ ─ ⌐ ∂≡⁸ⱳ▬fi♩╩ ⌐ ∆╢╟℮ ╘⌂

↑╣┌⌂╠⌂™⁹╕√⁸ ⱪꜝ♇♩ⱨ◊כⱶ ─ ⌐│≢⅝╢∞↑ ─ⱳ

▬fi♩⅜ ↕╣╢╟℮⌐ ╘⌂↑╣┌⌂╠⌂™⁹ ⇔ↄ│⁸ ─ ה◖◄ ₈6.3

▪◒◦ꜛfiהⱳ▬fi♩ ⌐ ⇔≡─ ₉ 72 ╩ ─↓≤⁹ 

ה │⁸ ◄◖▪◒◦ꜛfi⌐ ∂√ ╩ ℮ ⅜№╢⁹ ⌐№→╠

╣╢╟℮⌂ ╩⇔√ ⌐│ ◄◖▪◒◦ꜛfi─ ⅜ ╡ ⇔≤⌂╡⁸ ┘

꜡◗ ─ ⅜ ↕╣╢↓≤⅜№╢⁹ 

  1) ↕╣√◄◖▪◒◦ꜛfi≤ ⇔⌂™  

   ⌐ ∆╢◄◖▪◒◦ꜛfi≢ ╩ ↑≡™╢⌐╙ ╦╠∏⁸№√

⅛╙ ⅜◄◖▪◒◦ꜛfi─ ≢№╢╟℮⌂  

   ◄◖▪◒◦ꜛfi≤⌂╢ ─☼כꜞ◦ ⌐ ─ ⅜ ╕╣╢ ⁸

◗꜡─┼☼כꜞ◦ ⁹ 

  2) ⌂◄◖▪◒◦ꜛfi⅜ ≢⅝⌂™≤ ↕╣╢▬ⱬfi♩ ┼─  

  ₈ ┼─ ₉≤⇔≡ ↕╣≡™╢⌐╙ ╦╠∏⁸ ⌂

≥─ ╩ ℮─│ ╘≡ ≢№╢⌂≥⁸ ⌐ ⌂ ≤

╒≤╪≥ ╦╠⌂™▬ⱬfi♩┼─ ⁹ 

  3) ∕─ ⁸ ╩ ⅎ╢╟℮⌂  

─⧵ה ⁸ ─ ⌐№√∫≡│⁸₈ ●▬♪ꜝ▬fi₉ 20 ⁸

⌐ ℮↓≤⁹ 
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4.2.2  ≤⇔≡─  

 

─  

│⁸ ≤⇔≡ ╙ ℮↓≤╩ ≤∆╢⁹ 

 

─  

≤⇔≡│⁸₈ ⱦ☻₉₈כ◘₉₈ ₉⌂≥⅜ ⅎ╠╣╢⁹ │⁸

╩ √∆╟℮⌂ ─ ⅜≥↓╢№≢☻ⱦכ◘╛ ╕⇔™⅜⁸

≢│⌂™⁹ 

 

─  

╩ ∆╢ ⁸ ─ ⱪꜝ♇♩ⱨ◊כⱶ⌐ ⇔⁸ ⌐╟╡⁸

ⱪꜝ♇♩ⱨ◊כⱶ⌐ ﬞ ─ ╩╙∫≡ ╩∆╢⁹ 

 

─  

⇔√ ─ ╩ ∆╢ ⁸ ─ ⱷ▬fiⱪꜝ♇♩ⱨ◊כⱶ⌐

⇔⁸ ⌐╟╡⁸ⱪꜝ♇♩ⱨ◊כⱶ⌐ ﬞ ─ ╩╙∫≡ ∆╢⁹ 

 

ₒ  x

ה ≤⇔≡│₈ ⱦ☻₉₈כ◘₉₈ ₉ ⌐╙⁸₈ ☻ⱦכ◘₉₈ ₉

₈ ⌂≥─ ₉ ╙ ⅎ╠╣╢⁹ 

ה ⱪ꜡◓ꜝⱶ≢⇔⅛ ≢⅝⌂™╟℮⌂ ╛⁸ ⱪ꜡◓ꜝⱶ─ ⌐ ⇔≡ ╠⅛

─ ⅜№╢ ╙ ↕╣╢⁹ 
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4.3 ⱪꜝ♇♩ⱨ◊כⱶה  

4.3. 1 ⱷ▬fiⱪꜝ♇♩ⱨ◊כⱶ  

 

 ⱷ▬fiⱪꜝ♇♩ⱨ◊כⱶ≤⇔≡ ⱪ꜡◓ꜝⱶ╩ ∆╢ │⁸ ⌐ ⇔≡⁸

⅜ ─ⱳ▬fi♩₉הfiꜛ◦◒▪ה◖◄₈╢∆ ┘ ꜡◗╩ ∆╢

╩ ⇔⁸∕─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

ⱷ▬fiⱪꜝ♇♩ⱨ◊כⱶ│ ─ ╩ √∆↓≤⅜ ╘╠╣╢⁹ 

ᵑⱪ꜡◓ꜝⱶ─ ┘ ●▬♪ꜝ▬fi⌐ ה ⇔≡™╢↓≤⁹ 

ᵒ ─ ╩ ↑⁸ ∆╢↓≤⁹ 

ᵓ ≢ ⌂◦☻♥ⱶ╩ ≢⅝╢↓≤⁹ 

ᵔ№╠╝╢ ה ─ ≤ ™ ─ ╩ ≤∆╢↓≤⁹╕√⁸

┼─ ╩ ∆╢ ╩ ⌂ ⌂ↄ ⇔⌂™↓≤⁹ 

ᵕ ≢ ─ ™◦☻♥ⱶ─ ה ה ╩ ╗ ⅜ ⌂↓≤⁹ 

ᵖ ─ ╘√ⱳ▬fi♩╩ ≢⅝╢ ╩ ⇔≡™╢↓≤⁹ 

ᵗ◦☻♥ⱶ╩ ⌐ ∆╢↓≤⅜ ≢№╢↓≤⁹ 

ᵘ ╛ ∑⌐ ⌐ ⇔⁸∕╣╠╩ ╡╕≤╘√ ╩ ⌐ ≢⅝╢

↓≤⁹ 

ᵙ◄◖▪◒◦ꜛfi─ ⌐ ⇔≡│⁸ ⌐ ⁸ ⅛╠ ↕

╣╢₈ ₉⌐╟╢ ה ה◒♇▼♅─ ╩ ↑╢↓≤⁹ 

ᵚ ↔≤⌐⁸ ⁸ ⁸ ⌐⅔↑╢ ─ ╖

╩≤╡╕≤╘√ ╩ ⌐ ≢⅝╢↓≤⁹ 

 

ₒ  x

ꜟ♦⸗ה 20 │⁸ ⁸ ╩ ⇔√⅜⁸

⸗♦ꜟ 22 ⌐│⁸ ⌐ ╦╣≡™√ ╙ ≈─ ⱷ

▬fiⱪꜝ♇♩ⱨ◊כⱶ⌐ ⇔⁸№╠╝╢ ה ─ ╛ ↄ─ ⅜ ≢⅝

╢ ⌂ ╖≤⇔√⁹╕√⁸ 23 ⌐│⁸∕╣╠─ ╩ ╕ⅎ⁸ ⅜

∆╢₈ ⅜ ≤⌂╢ⱳ▬fi♩ⱪ꜡◓ꜝⱶ₉⌐ ⇔√⁹ 27 ⅛

╠│⁸ ⅛╪≢╪ ⱨ◊כꜝⱶ⅜ ╩ ╘≡™╢⁹ 

ה ᵔ⌐ ™ ≡─ ╩ ⌐ ℮↓≤╩ ≤∆╢⅜⁸ ⱪ꜡◓ꜝⱶ╩ ⌐

∆╢ ⌐≈™≡│ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

ה ⱳ▬fi♩ⱪ꜡◓ꜝⱶ│₈ ₉⌂ⱪ꜡◓ꜝⱶ╩ ⇔≡™╢√╘⁸◦☻♥ⱶ─

⌐⅔™≡╙ ה ⌐ ⇔√ ─ ⅜ ↕╣╢⁹◘Ⱪⱪꜝ♇♩ⱨ◊

│ⱶכ ≢№∫≡╙ ╦⌂™⅜⁸ⱷ▬fiⱪꜝ♇♩ⱨ◊כⱶ│ ⌂ ⅜ ╘

╠╣╢⁹ 
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4.3.2  ◘Ⱪⱪꜝ♇♩ⱨ◊כⱶ  

 

 ◘Ⱪⱪꜝ♇♩ⱨ◊כⱶ≤⇔≡ ⱪ꜡◓ꜝⱶ⌐ ∆╢ │⁸ⱷ▬fiⱪꜝ♇♩ⱨ◊כ

ⱶ⌐∕─ ╩ ⇔⁸ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

 ◘Ⱪⱪꜝ♇♩ⱨ◊כⱶ│ ─ ╩ √∆ ⅜№╢⁹ 

ᵑⱪ꜡◓ꜝⱶ─ ┘ ●▬♪ꜝ▬fi⌐ ה ⇔≡™╢↓≤⁹ 

  ᵒⱷ▬fiⱪꜝ♇♩ⱨ◊כⱶ─ ⌐ ™⁸ ∆╢↓≤⁹ 

  ᵓⱪ꜡◓ꜝⱶ╩ ∆╢√╘─ ╩ ⇔≡™╢↓≤⁹ 

  ᵔ◦☻♥ⱶ╩ ∆╢√╘─ ╩ ⇔≡™╢↓≤⁹ 

ᵕ ⅛╠─ ⌐ ∆╢ ╛ ╩ ℮ ╩ ⇔≡™

╢↓≤⁹ 

 

ₒ  x

ה 27 ⁸₈ ₉ ┘₈ הfiꜛ◦◒▪ה◖◄

ⱳ▬fi♩ ⌐ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄⅜₉ ⇔⁸ ≢№╢⁹ 

─≡⇔≥ⱶכ◊Ⱪⱪꜝ♇♩ⱨ◘ה ∆╢ │⁸ ─ ⌐≈™≡ⱷ▬fiⱪꜝ♇♩

ⱨ◊כⱶ≤ ⌐ ∆╢ ⅜№╢⁹ 

  1) ─ ה  

ה (2   ─  

  3)  

  4) ⅜ ╕╣╢ ⅔╟┘∕─  

  5) ⅜ ╕╣╢ⱳ▬fi♩ ⅔╟┘∕─  

  6) ◘Ⱪⱪꜝ♇♩ⱨ◊כⱶ≤⇔≡─  

ה │ⱷ▬fiⱪꜝ♇♩ⱨ◊כⱶ─ ╩ ╣┌ ∆╢↓≤⅜≢⅝╢⁹ 
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4.3.3   

 

 ≤⇔≡ ⱪ꜡◓ꜝⱶ⌐ ∆╢ │⁸ⱷ▬fiⱪꜝ♇♩ⱨ◊כⱶ⌐∕─

╩ ⇔⁸ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

 │ ─ ╩ √∆ ⅜№╢⁹ 

ᵑⱪ꜡◓ꜝⱶ─ ┘ ●▬♪ꜝ▬fi⌐ ה ⇔≡™╢↓≤⁹ 

  ᵒⱷ▬fiⱪꜝ♇♩ⱨ◊כⱶ─ ⌐ ™⁸ ─ ה ⌐ ∆╢↓≤⁹ 

  ᵓ ─ ╩ ⌡╢╟℮⌂ ╩≤╠⌂™↓≤⁹ 

 

ₒ  x

ה ≤⇔≡│⁸ⱷ▬fiⱪꜝ♇♩ⱨ◊כⱶ⌐ ╦∫≡ ─ ╩ ∆╢

╛⁸ ─ ⌐ ∆╢ ⅜ ↕╣╢⁹ 
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ȦȱɵȠȭȵɥɱɵɛȢɱɆɕɫȮɧɞǵẉ Ǳ ɠɅɩ 

╣⧵│ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄  ⇔√ⱦ☺Ⱡ☻⸗♦ꜟ≢№╢⅜⁸

⌂ⱦ☺Ⱡ☻⸗♦ꜟ╩ ∆╢√╘─ ▬fiⱨꜝ ○Ɑ꜠כ♥▫fi◓ה◦☻♥ⱶ

─╟℮⌂╙─ ≤⇔≡ ∆╢↓≤╙≢⅝╢⁹∆⌂╦∟⁸ ─ ⌐╟╡⁸

⌂ ⸗♦ꜟ⌐ ה ∆╢↓≤⅜ ≢№╢⁹ 

≢│↓╣╠─ ⸗♦ꜟ ⁸ ⸗♦ꜟ ⌐ ∆╢ ─ ╙

╗ ╩ ∆⁹⌂⅔⁸ ≢ ⇔≡™╢─│╒╪─ ≢№╡⁸ ⌂ ⸗♦ꜟ≤

⇔≡↓╣╠ ⌐▪▬♦▪⅜№╣┌⁸ⱷ▬fiⱪꜝ♇♩ⱨ◊כⱶ⌐ ⌐↔ ™√∞⅝

√™⁹ 

 

ɕɧɁɆɓȧɶɞ Ḩ Ȣɱɓɧ
ǯǞǭǵȦȱɵȠȭȵɥɱɵɛȢɱɆɕɫȮɧɞ

(4)

NPO

 
5- 1 ◄◖ ▪◒◦ꜛfi ⱳ▬fi♩ⱪ꜡◓ꜝⱶ─ ▬fiⱨꜝ≤⇔≡─ ▬ⱷכ☺ 
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5.1  ⌐⅔↑╢ ⸗♦ꜟ  

ᵑ ─ ─√╘─ ⸗♦ꜟ 

▪  

─ ⌐≈⌂→╟℮≤∆╢ⱦ☺Ⱡ☻⸗♦ꜟ≢№╢⁹ 

≡∫╟⌐ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄(1 ↕╣╢ ⌐ ∆╢

☼כ♬⁸ ╩ ⇔√ⱴכ◔♥▫fi◓ 

2) ─ ⌐ ⌂▬fi☿fi♥▫Ⱪ╩ ⅎ╢↓≤⌐╟╢ ─ ™ ╖ 

3)₈ ₉╛₈ⱳ▬fi♩ ₉┼─ ⅜ ™ ─  

4) ─  

 

 

 

 

 

 

 

 

5- 2 ─ ─√╘─ ⸗♦ꜟ─ 1 

 

▬ ≤⌂╢  

⌂ⱳ▬fi♩ⱦ☺Ⱡ☻─ ⅜ⱶכ◐☻ ⌐⌂╢ 5- 3 ⁹ 

 

5- 3 ⌂ⱳ▬fi♩ⱦ☺Ⱡ☻─ ─ⱶכ◐☻  
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► ─ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄ ⱷꜞ♇♩ 

─ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄╢↑⅔⌐ꜟ♦⸗ ⱷꜞ♇♩╩ ⌐

∆⁹ 

1)ⱪꜝ♇♩ⱨ◊כⱶ⅛╠ ─ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄╢╣↕

⌐ ∆╢ ╩ ∆╢↓≤⌐╟╡⁸ ─ⱴכ◔♥▫fi◓⌐ ⇔√╡⁸

╩☼כ♬─ ╕ⅎ√ ⌐≈⌂→╢↓≤⅜≢⅝╢⁹ 

2) ─ Ⱪꜝfi♪ ─ ⅜ ≢⅝╢⁹ 

3) ─ ⌐ ⇔ ⌂▬fi☿fi♥▫Ⱪ╩ ⅎ╢↓≤⌐╟╢ ─ ™ ╖

╛⁸₈ ₉╛₈ⱳ▬fi♩ ₉┼─ ⅜ ™ ─ ⁸ ─

⌂≥⅜≢⅝╢⁹ 

 

◄ ה  

⸗♦ꜟ⌐≈™≡⁸ ∆╢ ─ ╛ ╩ ⌐ ∆⁹ 

─ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄(1 ⌐№√╡ ♩♇◕כ♃╢∆≥ ╩

⌐⇔⁸∕╣⌐ ╦∑√◄◖▪◒◦ꜛfi╛ ─ ⁸ ─ ╩ ℮↓

≤⅜ ≢№╢⁹ 

2)◄◖▪◒◦ꜛfi─ ⌐№√∫≡│⁸ ⌐≤∫≡◖☻♩♄►fi⌐≈⌂⅜╡⁸∕─

⅛╠ⱳ▬fi♩ ╩ ∆╢↓≤⅜≢⅝╢╟℮⌂◄◖▪◒◦ꜛfi╩ ≤∆╢─

⅜ ╕⇔™⁹∕─ ⁸ ⌐≤∫≡─ ≤─ ה↕∆╛╡⅛╦─

╡ ╖╛∆↕╛⁸ ⌐⅛⅛╦╢ ─ ↕⌐≈™≡╙ ∆╢↓≤⅜ ≢№

╢⁹ 

3) ─ ⌐№√∫≡│⁸ ⌐ ∆╢ ╛ ─№╢ ꜠

☻♩ꜝfi─ ⁸ ─ꜟ♥ⱱה ⁸ ─♅◔♇♩⁸ ◒▪ה◖◄⁸

◦ꜛfiהⱳ▬fi♩≢⇔⅛ ≢⅝⌂™ ⁸ ≤ ─ ╦╡╩ ≢⅝╢╟

℮⌂ ╩ ≤∆╢─⅜ ╕⇔™⁹ 

─ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄(4 ⌐ ∆╢ ╛⁸ ∑

─√╘⌐ ⌂ ה ╖ ─ ⅜ ╘╠╣╢⁹ 
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ᵒ ─◄◖▪◒◦ꜛfi╩ ∆╢√╘─ ⸗♦ꜟ 

▪  

ⱴⱠ☺ⱷfi♩◦☻♥ⱶ 14001⁸◄◖▪◒◦ꜛfi 21 ─ ╛⁸

ה ─ ╩ ∫≡™╢ ⌐⅔™≡⁸ ─ ⌐ ⇔ⱳ

▬fi♩╩ ∆╢↓≤⌐╟╡⁸ ─ ╛ ─ ╩ ╘╟℮≤∆╢

⸗♦ꜟ≢№╢ 5- 4 ⁹ 

 

 

 

 

 

 

 

 

5- 4 ─◄◖▪◒◦ꜛfi╩ ∆╢√╘─ ⸗♦ꜟ─  

 

▬ ≤⌂╢  

◖◒ꜜⱨ□♬♅ꜗכ ⅜ ≤⇔≡ ⇔√₈◄◖Ⱨꜜ₉⅜ ⌐⌂╢⁹

ⱶ│⁸כ◐☻ ⅜ ⇔√ ╩♪כ◌ ∫√◄◖ ⱳ▬fi♩ ◦☻♥ⱶ≢№╡⁸

╛ ⌐⅔↑╢◄◖ ⌐ ⇔≡ⱳ▬fi♩╩ ∆╢ ≢№╢⁹ ╩

5- 5⌐ ∆⁹ 

 

 

 

 

 

 

 

5- 5 ₈◄◖Ⱨꜜ₉─  

 

► ─ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄ ⱷꜞ♇♩ 

─ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄╢↑⅔⌐ꜟ♦⸗ ⱷꜞ♇♩╩ ⌐

∆⁹ 
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ה ─ ╛ ─ ╩ ╘╢ ⅜ ↕╣╢⁹ 

⌐fiꜛ◦◒▪◖◄ה ⌂▬fi☿fi♥▫Ⱪ ↑ ╩ ⅎ╢↓≤│⁸◄◖▪◒◦

ꜛfi╩ ⇔≡™ↄ℮ⅎ≢ √⌂ ─ ≈≤⌂╡℮╢⁹ 

 

◄ ה  

⸗♦ꜟ⌐≈™≡⁸ ∆╢ ─ ╛ ╩ ⌐ ∆⁹ 

╩♩☻◖ꜟꜗ◦♬▬ה ⅎ╢√╘⌐│⁸ ─ ╩ ∆╢√╘─ ─ ╖

⅜∆≢⌐ ↕╣≡™╢↓≤⅜ ≢№╢⁹ 

╕√│ ≢─◖Ⱨכ ╩ ≢⅝╢ 

ה ─ Ⱶ☻╛ ╩ ←√╘─ ה╖ ⅜ ≤⌂╢⁹ 

⅜≥─ ≢ⱳ▬fi♩╩√╘√─⅛⅜ ⌐ ⅎ╢╟℮⌐∆╢ 

⌐ ≢ⱳ▬fi♩╩√╘╢↓≤⅜≢⅝⌂™╟℮⌐∆╢ 

ⱳ▬fi♩╩ ∆╢ ⌐⁸ ─ ⅜ ⌂ ╖≤∆╢ 

♩ⱳ▬fiה ╩ ⌐ ⅎ╢√╘─ ╖⅜ ≤⌂╢⁹ 

ⱳ▬fi♩ ⅜ ↔≤─ ╩ ⇔√ ⁸ⱳ▬fi♩ ╩ ∆╢ 

◄◖▪◒◦ꜛfi╩⇔√ ⌐ⱳ▬fi♩ ∆╢─≢│⌂ↄ⁸ ⱳ▬fi♩

─ ⌐ ⇔⁸ ╘ ╘√ ⌐ ∂√ⱳ▬fi♩╩ ∆╢ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊ 

1 ₈ 129 ⱷ♦▫▪ⱨ◊כꜝⱶ₉ ⁸ 22

╩╙≤⌐  



 36 

5.2 ─ ⸗♦ꜟ  

ᵑ ◄Ⱡה ◄Ⱡ ⌐ ∆╢ ▬fi☿fi♥▫Ⱪ≤⇔≡─ ⸗♦ꜟ 

▪  

⅜ ◄Ⱡꜟ◑כ ה ⁸ ◄Ⱡ ה ╩ ∆╢ ⌐ⱳ▬fi♩

╩ ∆╢↓≤⌐╟╡⁸ ◄Ⱡה ◄Ⱡ─ ╩ ╢⸗♦ꜟ≢№╢ 5- 6 ⁹ 

╕√⁸ ╩ ⇔≡™╢ ─ │⁸ ↕╣√ ה

⌐╟╢ ╩◒꜠☺♇♩ ⇔⁸ ─ ⅜ ™ ╣╢╟℮⌐

∆╢↓≤≢⁸ ╩ ⌐ ∆╢↓≤⅜≢⅝╢ 5- 6 ⁹ 

↕╠⌐⁸ ◄Ⱡꜟ◑כ ╩ ⇔≡™╢ ─ │⁸ ⅜ ╘√ⱳ

▬fi♩ ─ ╩ ⱨ□fi♪⌐ ╛ ⇔≡╙╠℮↓≤≢⁸ ╩ ⌐

∆╢↓≤⅜≢⅝╢ 5- 6 ⁹ 

◄Ⱡꜟ◑כ

ה ⁸ ◄Ⱡ ה

─  ⱶכ◐☻

 

◐ꜗ♇ⱪ כ꜠♩

♪ ≤─  ⱶכ◐☻

CO2

 

◐ꜗ♇ⱪ כ꜠♩

♪ ◄Ⱡꜟ◑

כ ≤─ כ◐☻

ⱶ 

Ẑ Ͻ ˗

ᾛ Ҙ˗

ї ᾍ ˗

(᷂ḹ̔ ǲȏȒ)

ɎȢȨȪȷ˗

⁸
ṑ Ҳ

ǵὕ

̱

⁸Кǵ Ҙ̔ їѹ ҵᾍ

⁸ Вֿ
ɓȟɱɇ

ṑ

ѝ
ǵї

Ὑҧ Ȫȷѹ ǯǞǭ ὑ

ǵ̂ʦ ї

ǵԍ ͑

Ҙ̝ ɵȪȷ̝
їѹ ҵᾍ

Ṹ ƲṸȪȷ

►►

ṑ ᴜǵ Њ

Ὑҧ Ȫȷѹ ǯǞǭ ὑ

ѫ

ǵ ͑
ɵ
ѫ
ὑ

 

5- 6 ◄Ⱡה ◄Ⱡ ⌐ ∆╢ ▬fi☿fi♥▫Ⱪ≤⇔≡─ ⸗♦ꜟ─
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▬ ≤⌂╢  

◄Ⱡꜟ◑כ ה ⁸ ◄Ⱡ ה ─ ⱶ⌐≈™≡│⁸כ◐☻

⅜ ≤⇔≡ ⇔√ ⅜ ≤⌂╢⁹ ≢│⁸ ⌐

∆╢₈ ☻♃▬ꜟ─◄◖ⱳ▬fi♩ ₉─ ⌐ ↑√ ─ ≤⇔≡⁸ 23 7

⅛╠ 12 ╕≢─ ⁸ ( ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

)─ ╩ ⌐⁸ ◄Ⱡꜞⱨ◊כⱶ╛ ◦☻♥ⱶ─ ⌐ ⇔≡◄◖

▪◒◦ꜛfi ⱳ▬fi♩╩ ∆╢ ╩ ⇔≡™╢ 5- 7 ⁹ │

ה ─ ╛⁸ ─ ה ╩ ™⁸

◦☻

♥ⱶ⸗☺ꜙכꜟ

ⱷכ◌כ╛

ה ⅜

≤⇔≡ ∆╢⁸

≤™℮ ≢

⅜ ╘╠╣≡

™╢⁹ 

 

 

5- 7 ─ ─ⱶכ◐☻  

 

► ─ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄ ⱷꜞ♇♩ 

─ⱳ▬fi♩ⱪ꜡◓ꜝⱶהfiꜛ◦◒▪ה◖◄╢↑⅔⌐ꜟ♦⸗ ⱷꜞ♇♩╩ ⌐

∆⁹ 

ה ⌐ ╦╢⁸ ▬fi☿fi♥▫Ⱪ ─ ─ ≈≤⌂╡℮╢⁹ 

ה ╛ ◄Ⱡꜟ◑כ ╩ ⌐ ∆╢√╘─Γ

Δ≤⌂╡℮╢⁹ 

 

◄ ה  

⸗♦ꜟ⌐≈™≡⁸ ∆╢ ─ ╛ ╩ ⌐ ∆⁹ 

♩♇☺꜠◒ה ⌐⅛⅛╢◖☻♩╩ ⅜≥─╟℮⌐ ∆╢⅛⅜ ≢№╢⁹◒꜠☺♇

♩ ╩ ℮ ☻●ה ⅜ ⌐ ≢⅝╢╟℮⌂▬fi☿

fi♥▫Ⱪ╩ ∆╢ ╖⅜ ╘╠╣╢⁹ 

ה ≤⇔≡ ─◦☻♥ⱶ ⌐ ╩ ⇔≡™╢≤™℮↓≤⌐⌂╠⌂™╟

℮⁸ ⌂ ╩ ∆╢ ─ ╛⁸ ─√╘─ ─

ⱨ□fi♪─ ⁹ 

[ ]

[ ]

[ ]

YKKAP etc


