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1   

 

 

1.1  

 

≢│ ─ ╩ ∆╢√╘⌐ ─ꜟכ꜠╢╟⌐ ╡ ⅎ╩ ∫≡™╢

≤│ ♩fi◓꜠כꜟ≤™℮ ╩ꜟכ꜠ ⅛⇔ ─ ╩ ∆╢╙─≢№

╢ ╩ꜟכ꜠─↓ ↕∑╢ ╩ ≡≈ ╩ ┬ ╕√ ⌐│ ╩

⇔√ ≤ ⌐ ∂≡ ₁⌂ ╛ ╩╙≈ ⅜ ∆╢ ≡

≈ ─ ⌐╟╢ │ ─ ─ ⌐ ⅝⌂ ╓⇔ ⌂ ╛

⌐≈⌂⅜╢ ∕─√╘ JR ≢│ ≡≈ ─ ─√╘⌐ ⅜ ╦

╣≡™╢  

≡≈ ─ ─℮∟ ♩fi◓꜠כꜟ ╩ ┬ⱨ꜡fi♩꜡♇♪≤ ┌╣

╢ ⅜ ↕╣≡™╢ ≡≈ ─ ─ ─ ≈⌐│ ↓─ ⌐ ™╠╣

≡™╢ ─ ≢№╢≤ ⅎ╠╣≡™╢ ≢│ ⱨ꜡fi♩꜡♇♪─ ⅜ ≡

≈ ⌐ ╦╢↓≤≢ ♩fi◓꜠כꜟ─ ⅜ ⇔√≤ ↕╣╢ ≤⌂∫≡™╢ ∕

─√╘ ⱨ꜡fi♩꜡♇♪ ⅜ ∆╢≤ⱨ꜡fi♩꜡♇♪─ ⇔™ ╩ ≢⅝

⌂ↄ⌂╡ ─ ⌂ ⌐ ╩ ╓∆↓≤⌐⌂╢─≢ JR ≢│ ≡≈

─ ה ╩ ⌐ ∫≡™╢ ⇔⅛⇔⌂⅜╠ ↓╣╠─ │ ⌐ ╘╠╣

√╙─≢ ⌐╟╠∏ ≢№╢ ⌂ ≢ ⅜ ╦╣≡™⌂™

│ ⌐ ⇔≡™⌂™ ⌐≈™≡╙ ↕╣╢↓≤⌐⌂╡ ⅜ ∂≡™╢

⅜№╢ ╟∫≡ ─ ╢╟⌐♃כ♦ ⌐ ≠™√ ╩

∆╢ ⅜№╢  

⌐╟╢ ⅜ⱨ꜡fi♩꜡♇♪┼ ╦╡ ─ ⌐ ∆╢ⱷ◌♬

☼ⱶ│ ↕╣≡⅔╠∏ ─ ╩ ⌐ ∆╢ │ ⇔≡™⌂™ ╕√

JR ─ ⌂ ─ ⌐≈™≡ ╩ ⌐ ∆╢↓≤│

≢№╢ ⇔√⅜∫≡ ⌐≈™≡ ∆╢≤≤╙⌐ ה ─ ⌂╢ ₁⌂

┼ ≢⅝╢ ⸗♦ꜟ╩ ⇔ ─ ⌐≈™≡ ⌐ ∆

╢↓≤⅜≢⅝╣┌ ₁⌂ ה ─ ⌐ ⇔≡ ⌂ ⅜ ≢⅝╢  
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1.2  [1] , [2]   

2010 ⌐⅔↑╢ ─ [1] 2011 ⌐⅔↑╢ ─ [2]≢│

ⱨ꜡fi♩꜡♇♪ ─ ⌐ ≠™√ⱨ꜡fi♩꜡♇♪ ⌐≈™≡ ╩

™≡ ⅜ ╦╣√  

 

╕∏ ─ [1]⌐≈™≡∕─ ╩ ⌐ ∆  

 

≢ ה ↕╣≡™╢ ⌐≈™≡ⱨ꜡fi♩꜡♇♪ ─ ╩ ⇔√  

≥ ה ⅎ╠╣╢ ה ♩fi ה ╩Ɽꜝⱷכ♃≤⇔≡

≤─ ╩ ═√ ∕─ ╩♃כ♦ ⌐ ⅜ ⌐ ™

⅜ ≤⌂╢≤ ⇔≡ ⸗♦ꜟ╩ 2 ⇔√ ⇔

√ ⸗♦ꜟ│ 1 √╡─ ╩ ≤ ⇔√⸗♦ꜟ(⸗♦ꜟᵑ)

≤ 1 √╡─ ⌐╟∫≡ ╦╣╢ ╩ ≤ ⇔√⸗♦ꜟ(⸗♦ꜟᵒ)≢

№╢  

╩ ה ⅎ╢ ╩ ≤⇔≡ ≢─ ╩ ⇔√

≤ ∕╣∙╣⌐ ⇔≡ ⌐⅔↑╢ ⌐ ∆╢

─ 3 ─Ɽꜝⱷכ♃─ ╩ ═ ╩ ╘√  

⌂ ה ( )╩ ⇔ ⌐ ⇔√ ≢─ ╩

≤⇔≡ ♩fi ⅛╠ ╩ ∆╢ ╩ ⇔√  

 

⌐ ─ [2]⌐≈™≡∕─ ╩ ⌐ ∆  

 

JR ה ⌐≡ ╦╣√ⱨ꜡fi♩꜡♇♪ ─ ╩ ⌐ ⅜

─ ⌐ ∆╢ ⸗♦ꜟ(⸗♦ꜟᵓ)╩ ⇔√  

─ ה ⌐≈™≡ ─ 1/3 ≤⇔√ ≤ ♩fi ♃כ♦

─ ⌐ ⇔™ ─ 2 ╡╩ ⇔√ ∕╣∙╣─ ≢ [1]─

⸗♦ꜟ╙ ╘√ 3 ╡─ ⸗♦ꜟ⌐≈™≡ ╩ ⇔√  

≢[1] ה ≤ ─ 2 ≢ ⅎ≡™√ ╩

ה ≤ ה ה ─ 3 ≢ ⅎ

╩ ⇔√  

 

⇔⅛⇔ ↓╣╠─ ─ ≤⇔≡ ⅜ →╠╣√  
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♃כ♦ ה ⅜ ⌂⅛∫√√╘ ₁⌂ ╩ ⇔≡ ╩ ⇔⌂↑╣┌

⌂╠∏ ⅜ ⅛∫√ ╕√ ⇔√ ⸗♦ꜟ─ ╩ ≢⅝≡™

⌂™  

─≢ ה ╩ ⇔≡ ⇔≡™╢─≢ ⌐⅔™≡│

⅜ ⌐⌂╢  

♪♇꜡♩ⱨ꜡fi ה ⌐⅔™≡ ⱨ꜡fi♩꜡♇♪ ↑ ╛ ⅜

⌐ ↕╣≡™╢ ≤ ⌂╢ ⅜№╡ ≢─ ╩ ≢⅝≡™

⌂™ ⅜ ™  

 

1.3  [3]  

 

 2012 ⌐⅔↑╢ ─ [3]≢│ ⱨ꜡fi♩꜡♇♪ ─ ⌐≈™≡

╩ ™≡ ꜟ♄כ⸗─ꜟ♦⸗ ╛ ╩ ∫√  

 

 ∕─ ⌐≈™≡ ⌐ ∆  

 

JR ה ─ ⌐≈™≡ ─ ╩ ⇔√ ╕√

╠⅛♃כ♦─⧵ ─♩fi◓꜠כꜟ ⅞ ─ ⅜ ─

≢№╢≤ ⇔√  

JR ה ─ ⌐ ↕╣≡™╢ ⌐ ⇔≡ ╩ ™

─ ╩♪כ⸗ ⇔√  

╩ ה ≤⇔≡ FEM ⸗♦ꜟ╩ ⇔ ꜟ♄כ⸗ ≤ ╩ ⇔√

⌐ ∆╢ ╩ ∫√ ─ ≤ⱨ꜡fi♩꜡♇♪

⌐ ⇔ ∕─ ≤ ╩ ⇔≡⸗♦ꜞfi◓─ ⌐≈™≡

⇔√  

╠⅛ ה ─ ─ ⅜ ≢№╢↓≤╩ ⇔√  

 

⇔⅛⇔ ↓─ ─ ≤⇔≡ ⅜ →╠╣√  

 

≡™⅔⌐◓fiꜞ♦⸗ ה ™√ │ ⌐╟╢╙─⅜№╡ ≤ ⌂╢ ⅜

№╢  

─ ה ≥♪♇꜡♩ⱨ꜡fiה ⸗♦ꜞfi◓ ─ ꜡ⱨה

fi♩꜡♇♪⅜ ⌂╢√╘ ⸗♦ꜟ─ ⌐ⱨ꜡fi♩꜡♇♪ ─ ⅜≤

╣≡™⌂™  
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─ ה ─ │┌⌡ ╛ ╩ ™≡ ⇔≡™╢↓≤

─Ⱳꜟ♩╩⸗♦ꜞfi◓⇔≡™⌂™↓≤ ⌐╟╡ ╛ ╩ ≢⅝≡™

⌂™≤ ⅎ╠╣╢  

─ ה ⌐≈™≡ ∆╢√╘⌐│ ╩ ™ ≤ ∆╢

⅜№╢  

 

1.4  

 

─ ⌐╟╡ ─ ─℮∟ ⌐ ≠™√ⱨ꜡fi♩꜡♇

♪─ ─ ≤™℮ ≈─ ⅜ ↕╣√ ╕√ ─ ⌐╟╡

⌐╟╢ ─ⱷ◌♬☼ⱶ⌐≈™≡ ꜟכ꜠ ⅞ ─ ⅜ ─

≢№╢≤ ≢⅝√ ↕╠⌐ ≡≈ ─ ⸗♦ꜟ╩ ∆╢↓≤≢

⌐ ∆╢ ─ ⅜ ⌐⌂∫√  

╩ ╕ⅎ≡ ≢│ ₁⌂ ⌐ ⇔≡ ⸗♦ꜟ ™≡ⱨ꜡fi

♩꜡♇♪ ╩ ∆╢√╘⌐ ─ ™ ⸗♦ꜟ╩ ∆╢ ⅔

╟┘ⱨ꜡fi♩꜡♇♪ ─ ⌐≈™≡ ∆╢  

∕⇔≡ ─ ≤ ╦∑╢↓≤≢ ≡≈ ─ ה ⌂ ─

╩ ─ ≤∆╢  

 

1.5 ─  

 

1 ≢│ ─ ⅔╟┘ ⌐≈™≡ ═√  

2 ≢│ ─ ה ╖ ⅔╟┘ ─ⱷ◌♬☼ⱶ⌐≈™≡ ∆╢  

3 ≢│ ╩♃כ♦ ⇔ ∆╢  

4 ≢│ ─ ⸗♦ꜟ⌐≈™≡ ∆╢  

5 ≢│ ╩ ⇔ ≤ ⇔≡ ⸗♦ꜟ─ ╩ ∆╢  

6 ≢│ ⌐ ∆╢ ⅛╠ ─ ⌐≈™≡ ∆╢  

7 ≢│ ─ ≤ ─ ╩ ═╢  
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2  ⅔╟┘ ⌐≈™≡ 

 

 

2.1  

 

ⱨ꜡fi♩꜡♇♪─ ⌐│ ─ ⅜ ╦∫≡™╢≤ ⅎ╠╣╢ ╟∫≡

╩ ∆╢√╘⌐ ─ ╖⅔╟┘ ─ⱷ◌♬☼ⱶ⌐≈™≡ ╢↓≤⅜ ≢

№╢  

 ≢│ ≡≈ ─ ╖≤ ⅔╟┘ ─ⱷ◌♬☼ⱶ⌐≈™≡ ═

╢
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2.2  [4]  

 

╩ꜟכ꜠ ™≡ ╩ ↕∑≡ ─ ╩ ℮ ╩ ≤ ┬

│ ⱳ▬fi♩ ♪כꜞ ◒꜡♇◦fi◓ ─ 3≈─ ⅛╠ ↕╣≡™╢ ─

╩ 2.1⌐ ∆  

♩fi◓꜠כꜟ⅜ ⇔≡ ─ ⅜ ↕╣╢ ⱳ▬fi♩ ≤│ ↓─♩fi◓꜠כꜟ

⅛╠♩fi◓꜠כꜟ⅜ ⌐ꜟכ꜠ ∆╢ ╕≢╩ ∆ ◒꜡♇◦fi◓ ≤│ ꜠

⅜ꜟכ ∆╢ ╩ ∆ ♪כꜞ ≤│ⱳ▬fi♩ ≤◒꜡♇◦fi◓ ╩≈⌂← ≢№

╢  

 ─ ◒꜡♇◦fi◓ ⅜ꜟכ꜠≡™⅔⌐ ↕╣≡⇔╕℮√╘ ⅜ ≤

⌐ꜟכ꜠╢⌂ ╡ ⅜ꜟכ꜠♪כ●℮╟™⌂→ ↕╣≡™╢  

 ≢│ ⱳ▬fi♩ ⌐ ∆╢ ⱳ▬fi♩ ⌐│♩fi◓꜠כꜟ─ ⌐ ≡≈ ≤

┌╣╢♩fi◓꜠כꜟ╩ ⅛∆ ⅜ ↕╣≡™╢ ≡≈ ─ ⌐≈™≡│ 2.4

≢ ∆╢  

 

 

 2.1  

 

⌐│ ≤ ≤ ┌╣╢ ⅜ ∆╢ ≤│ ⌐ ┼ ╩

↕∑╢ ≢№╡ ≤│ ─ ┼ ╩ ↕∑╢ ≢№╢  

 ╕√ ♩fi◓꜠כꜟ─ ╩ ╩ ≤⇔≡ ⅜♩fi◓꜠כꜟ

⅛╠ ─ ⌐ ∆╢↓≤╩ ♩fi◓꜠כꜟ ⅛╠ ─ ⌐

∆╢↓≤╩ ≤ ┬  
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2.2.1 ─  [4]  

 

⌐│ ≤ ─ 2 ⅜ ∆╢ ∕╣╠⌐≈™≡ ≢ ⌐

∆╢  

 

2.2.1.1  

 

│ ⌐⅔™≡ ╙ ↄ─ ≢ ↕╣≡™╢ ≢№╢

│ 1 ─ ⅛╠ 2 ─ ┼≤ ∆╢ ╩ ⇔ ∕─ ╛ ⅜ ↕╣≡

™╢  

⌐≈™≡│ ─ ⅜ ≢╙℮ ─ ⅜ ─╙─╩ ⅝ ≤

┘ ─ ⅜ ⌂ ⌐ ∆╢╙─╩ ⅝ ≤ ┬ ↓─ ⌐╙ ₁

⌂ ─ ⅜ ∆╢  

 ╕√ ⌐≈™≡│∕─ ≤ ─ ⅝ ╩ ≢ ⇔ ⇔≡™╢ ⅎ┌

≤ ─ ⅜ m⌐⌂╢ ⅜ ⅛╠ 12m≢№╢ │ 12 ≤ ┬  

 │ ↕╣≡™╢√╘ ╛ ⅜ ≢№╢─≢ ◖☻♩╩

ⅎ╢↓≤⅜ ≢№╢ ≢ ⅜ ╕∫≡™╢√╘ ∆╢ ⌐ ╦∑√ ⌂

╩≤╡⌐ↄ™─⅜ ≤⌂╢  
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 2.2 ─  [5]  

 

2.2.1.2  

 

│ 2 ≈ ─ ⌐ ≢⅝ ₁⌂ ≢ ™╠╣╢ ≢№╢

⌐ ╦∑≡ ╩ ∆╢↓≤≢ ╩ ⌐ ≢⅝ │ ≢⅝

⌂™╟℮⌂ ⌐╙ ≢⅝╢ ≢ ⅜ ≢№╡ ╕√ ⅜ ™√╘

⅜ ↄ⌂╡ ⅜ ∟╢─≢ ⅜ ↄ ⌐ ═≡ ⌐◖☻♩⅜

⇔≡⇔╕℮ ∕─√╘ JR ⌐ ∆╢ ⌐≈™≡ ┼─

─ ⅜ ╪≢™╢  
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 2.3 ─  [5]  

 



20 

 

2.2.2  [4]  

 

─ │♩fi◓꜠כꜟ─ ⌐╟╡ ≤ ─ 2 ⅜ ∆

╢ ∕╣╠⌐≈™≡ ≢ ⌐ ∆╢  

 

2.2.2.1  

 

≤│ ♩fi◓꜠כ꜠♪כꜞ≥ꜟכꜟ⅜ ≢ꜟכ꜠─ ↕╣≡™╢ ≢№╢

│ ♩fi◓꜠כ꜠♪כꜞ⅜ꜟכꜟ≤ ⇔≡™╢ ╩ ⌐ ∆╢↓≤≢ ╦╣

╢  

♩fi◓꜠כ꜠♪כꜞ≥ꜟכꜟ⅜ ≢№╢√╘ ∕─ ⌐│ ⅞ ⅜ ∂≡⇔╕℮

╛ ⌐╟╢ ⅞ ≢─ ╛ ⅜ ⅞ ╩ ∆╢ ─ ⅜

≤⌂╢ ⅜№╢  

 

 

 2.4 ♩fi◓꜠כꜟ ⅞  

 

2.2.2.2  

 

≤│ ♩fi◓꜠כ꜠♪כꜞ≥ꜟכꜟ⅜ ≢ꜟכ꜠─≈ ↕╣≡™╢ ≢№

╢ │ ♩fi◓꜠כꜟ╩√╦╕∑╢↓≤≢ ╦╣╢  

 ⅞ ⅜ ⇔⌂™√╘ ⅜ ⌂ↄ ⌐ ═≡ ─ ╛ ⅜

ⅎ╠╣╢ ⇔⅛⇔⌂⅜╠ ♩fi◓꜠כꜟ╩√╦╕∑╢√╘⌐ ─ ⌐ ⅜⅛⅛╢

⌐ ═≡ ⌐⌂∫≡⇔╕℮  

  

⅞  
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2.3 ≡≈ ─ ╖ 

 

─ ≢╙ ♩fi◓꜠כꜟ╩ ∆╢↓≤≢ ≥∟╠⅛─ ⌐ꜟכ꜠ ↕∑

╢ ≤ ∕─ ╩ ∆╢ ─↓≤╩ ⇔≡ ≡≈ ≤ ┬ ─ꜟכ꜠

⌐│ ⌐ ⅝⌂ ⅜ ≤⌂╢─≢ ≡≈ │ ╩ ⇔≡ ╩ ∆╢√

╘⌐ ⌂ ≢№╢ ≢ ≤⌂╢ ─ ─ ╩ 2.5⌐ ⇔ ≡

≈ ─ ─ ╩ ≢ ∆╢  

 

 

 2.5  

 

2.3.1 ≡≈  

 

 2.6 ⌐ ∆ ≡≈ │ ⌐╟╡ ⇔≡ ╩ ∆╢╙─≢ ╒≤╪≥─

⌐⅔™≡ ™╠╣≡™╢ ─ ⌐│ ⅛╪≤ ┌╣╢ ╩ ⇔≡☻▬♇♅

▪☺ꜗ☻♃⌐ ⅜ ⅎ╠╣╢ ⌐ ⱨ꜡fi♩꜡♇♪⅛╠─┘╢ ⅛╪≤ ┌

╣╢ ⅛╠ ⅛╪≤ ┌╣╢ ╩ ⇔≡ ⅜ ╠╣ ≡≈ (  

2.7)─꜡♇◒Ⱨכ☻⅜ ⅛╪─ ╡ ⅝⌐│╕╢↓≤≢ ⅜ ⇔√≤ ↕╣╢  

☻▬♇♅▪☺ꜗ☻♃ 

♩fi◓꜠כꜟ 

≡≈  

ⱨ꜡fi♩꜡♇♪ 



22 

 

 

 2.6 ≡≈  

 

 2.7 ≡≈

  

2.3.2 ♩fi◓꜠כꜟ 

 

♩fi◓꜠כꜟ≤│ ─ ⌐ ∆╢ ꜟכ꜠ 2.8 ≢№╢ ⅜ ↕╣

≡⅔╡ ⌐ ≢ ∆╢☻▬♇♅▪☺ꜗ☻♃╛ⱨ꜡fi♩꜡♇♪⅜ ╡ ↑╠╣≡

™╢ ⅛╠ ╕≢ ⌐ ∆╢↓≤≢ ─≥ꜟכ꜠ ─ ↑ ⇔⅜

⌂ ≤⌂∫≡™╢ ∕─√╘ ⅝ ≢│ ≢ ⌂ ≤⌂∫≡™╢ ╕√

│ ─♩fi◓꜠כꜟ│ ≡≈ ⌐╟╡ ♃☻ꜗ☺▪♅♇▬☻ה╪⅛

╩ ⇔≡ ⌐ꜟכ꜠ ⇔≡ ↕╣≡™╢  

 

 

2.8 ♩fi◓꜠כꜟ 

꜡♇◒Ⱨכ☻ ⅛╪ 

♩fi◓꜠כꜟ 








































































































































































