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ZEH Oriented⁸
 

◄
Ⱡ

 

◄Ⱡ ZEHה
ה  

 

  ◄Ⱡ ZEHה
 β1 

 

  ◄Ⱡ  β2  

β1 ZEH │ ZEH ─ ⁸⅛≈₈ ─ ₉ 
β2 ZEH ─  

ₒ↓≥╙◄◖ ♃▬ⱪₓ│⁸↓≥╙◄◖∆╕™ ─ ⌐≤╙⌂™⁸

⌐⅔™≡╙ ┘ ─ │ ⇔≡™╕∆⁹ 
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(4) ⌐╟╢ ─ ─ ≤ ─  

⌐╟╢ ⌐≈™≡⁸ ─ ╩╙∫≡₈ ₉≤⇔≡™╕⇔√⅜⁸

│ ∟ ⌐ ╢ ─ ╩╙∫≡₈ ₉≤⇔╕∆⁹ ⌐

╩ ⇔√╙─≢№╣┌⁸ ⌐ ∆╢ │ ↑╕∑╪⁹ 

Ҝ₆3.5 ה ה ⌐≈™≡₇ 

 

(5) ─ ⌐≈™≡ 

∆═≡─ ⌐⅔™≡⁸ │⁸ ⅛≈ ─ ╩ ≤⇔╕∆⁹ ─

│ ≤⌂╡╕∆⁹╕√⁸↓╣╕≢ ⁸ ╟╡ ⌐ ⇔√ │ ─

≤⌂╡╕∑╪─≢⁸↔ ↄ∞↕™⁹ 

Ҝ₆2.4 ─┼ⱪכꜟ◓ ⌐≈™≡₇ 

 

(6) ─ ─ ┘ ≤⌂╢ ─ ™⌐≈™≡  

4 כ◑ꜟⱠ◄ה꜡♀≢╕ ┘ ◄Ⱡ ≢ ↑≡™√ ⌐ ∆

╢ ⁸ ◄Ⱡꜟ◑כ ⌐ ∆╢ │ ⌐ ╩ ⇔⁸

∆═≡─ ♃▬ⱪ≢ ─ ⌐ ∆╢ ─ ╩ ⇔╕∆⁹ 

╕√⁸ ─ ╩ ╗ ╩ ⅜ ∫√ │⁸ ⌐ ≢⅝⌂™

↓≤≤⇔╕∆⁹ ─∆═≡─ ♃▬ⱪ ─ ™≤⌂╡╕∆─≢⁸ ⁸

─ ⅜⌂™╟℮ ⌐╟╢ ╩ ™╕∆⁹ ⌐ ╢ ⌐≈™≡⁸

≤─ │ ─ ╡≢∆⁹ 

Ҝ₆2.2.1  (9) ⌐ ╢ ⌐≈™≡₇ 

Ҝ₆2.6 ≤⌂╢ ₇ 

   

─  
֘ ֙ 

↑≢№╡⁸⅛≈
─ ╩ ↑ ℮↓≤ 

↑≢№╡⁸⅛≈
─ ╩ ↑ ℮↓≤ 

─  
֘ ֙ 

╩ ╗ ≢№
∫≡╙⁸ ⇔√
│ ┼─  

╩ ╗ ≢№∫
≡╙⁸ ⇔√ │

┼─ ╩
ↄ  

⌐ ∆╢ ─
כ◑ꜟⱠ◄ה꜡♀
⁸ ◄Ⱡ  

֘ ֙ 
⁸ ◄Ⱡꜟ◑כ

⌐ ∆╢ │ ⅜
℮↓≤  

 

(7) ─ ⌐≈™≡ 

з ≢│⁸ 4 ╕≢ ⇔≡™√₈ ה ≡ ₉│ ⇔╕∆⁹√∞

⇔⁸o ↓≥╙◄◖ ♃▬ⱪₓ≤ₒ ♃▬ⱪₓ─ ─ ≢ ⌐ ⇔╕∆⁹ 

и ≢│⁸₈ ה ≡ ₉╩ ⇔╕∆⁹↓╣⌐╟╡ₒ ♃▬ⱪₓ─

─ ╩ ⇔≡™╕∆⁹⌂⅔⁸ ─ ╖ ╦∑⌐│ ⅜№╡╕∆─≢⁸

─ ╩ ↄ∞↕™⁹ 

╕√⁸ ה ה ה ─ ≡⌐⅔™≡ ╩ ⇔√ ─₈

≡ ₉╩ ⇔╕∆⁹ 

Ҝ₆2.3.1 ↓≥╙◄◖ ♃▬ⱪ (2) ─ ₇ 

Ҝ₆2.3.2 ♃▬ⱪ 2 ╩ ⅎ√ ₇ 

Ҝ₆2.2.3  (4)  f ) ≡ ₇ 
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 (8) ─ ⌐≈™≡ 

ᵑₒ↓≥╙◄◖ ♃▬ⱪₓ─  

╩ ╘√ │ ─ ╡≢∆⁹⌂⅔⁸ ⌐ ─ ⌐│⁸↓≥╙◄◖

∆╕™ 100 ⅜ ╕╣≡™╕∆⁹ 

27 4 ─ 8 ─ ⌐⅔™≡ ꜟⱠ◄ה꜡♀⁸

כ◑ ZEH≤ Nearly ZEH≤ ZEH Oriented─ ≢∆⁹⌂⅔ │ ⅝╕

∆ ─ ₁─ ╩ ⇔√   ⅜ ─ ⌐ ≢⅝╢ ⁸₈

₉≤™℮⁹ ≤ ⌐ ╦╠∏ ≢⅝╢ ⁸₈ ⌂⇔ ₉≤™℮⁹ ≤≢

│ ⌂╡╕∆─≢↔ ↄ∞↕™⁹ 

 

 
 

a) e)

 

a) c) e)

 

b) d)

 

 

 

 

 

 135  125  115  

2 

 125  115  105  

- 1  

(ZEH Nearly ZEH) 

 140  130  120  

 130  120  110  

- 2  

ZEH(ZEHNearly ZEH) 

 135  125  115  

 125  115  105  

- 3  

ZEH Oriented  

 

 110  2 2 

 2 2 2 

β1 a)│ ≡ ⁸b)│ ⁸c)│ ⁸d)│
⁸e)│Ᵽꜞ▪ⱨꜞכ ≤⇔╕∆⁹⌂⅔⁸a)≤ b)╩ ∆╢↓≤│≢⅝╕∑╪⁹ 

β2 ↓∟╠⌐ ∆╢ ⌐│⁸↓≥╙◄◖∆╕™ ≢─ ╩↔ ↄ∞↕™⁹ 

ᵒₒ ♃▬ⱪₓ─  

70 ⌐ ╩ ⇔√ ⌐⅔↑╢ │ ─ ╡≢∆⁹⌂

⅔⁸ ≤ ⌂⇔ ≢ │ ⌂╡╕∆─≢↔ ↄ∞↕™⁹ 

 

 
 

a) f)

 

a) c) e) f)

 

b) d)

 

 

 

 

 

 105  95  85  70  

 95  85  75  70  

- 1  

(ZEH Nearly ZEH) 

 110  100  90  70  

 100  90  80  70  

- 2  

ZEH(ZEHNearly ZEH) 

 105  95  85  70  

 95  85  75  70  

- 3  

ZEH Oriented  

 

 80  (70 )β2 (70 )β2 70  

 (70 )β2 (70 )β2 (70 )β2 70  

β1 a)│ ≡ ⁸b)│ ⁸c)│ ⁸d)│
⁸e)│Ᵽꜞ▪ⱨꜞכ ⁸f) │ ה ≡ ≤⇔╕∆⁹⌂⅔⁸a)≤ b) ─ ⁸

c)≤ f) ─ │≢⅝╕∑╪⁹ 
β2 70 ─ ⌐ │№╡╕∑╪⁹ 
 

Ҝ₆2.3 ₇ 

 

(9) 1 ⅜ ↑╠╣╢ ─ ⌐≈™≡ 
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1 ⅜ ↑╠╣╢ ─ │ ─≤⅔╡≢∆⁹ 29 ╟

╡⁸∕╣∙╣ ╩ ⅛╠ ⌐ ⅝ →╕⇔√⁹⌂⅔⁸ ⌐≈™≡│⁸

⅝ →│№╡╕∑╪⁹ 

 
 

 
 

   

Ҝ₆2.5 1 ⅜ ↑╠╣╢ ─ ₇ 

 

(10) ⁸ ─ ⅝⌐≈™≡ 

─ ⁸ ─ ⁸BELS ─ ─

│ ⌐ ⇔≡™√∞⅝╕∆⁹ 

⌐╟╢ │⁸   ⌐ ─ ╩ ⇔≡™√∞⅝╕∆⁹ 

⌂⅔⁸o ↓≥╙◄◖ ♃▬ⱪₓ─ ⁸↓≥╙◄◖∆╕™ ─ ⅝⌐ ↕╣

╢ ─ ⅜ ≢№╢↓≤⌐↔ ↄ∞↕™⁹ ⇔ↄ│⁸↓≥╙◄◖∆╕™ ─

ⱱכⱶⱭכ☺╕√│ ─ ⌐≈™≡( ─ ⅝)╩↔ ↄ∞↕™⁹ 

Ҝ₆2.3 ₇ 

 

כ◑ꜟⱠ◄ה꜡♀(11) ─ ═ ─ ⌐≈™≡ 

כ◑ꜟⱠ◄ה꜡♀ ZEH⁸Nearly ZEH⁸ZEH Oriented ┘ ⌐⅔™

≡⁸ ⌐⅔↑╢ ─ │ ─ ═ ─ ╩

50 ≤⇔╕∆⁹ 

∫≡⁸ ═ 50 ─ │ │⁸ ─ ≤⌂╡╕∑╪⁹ 

╕√⁸ZEH─ BELS ┘ ─ ⌐⅔™≡│ ═ ⌐ ⅜№

╡╕∑╪─≢⁸ ╛ ╩ ∆╢↓≤⅜≢⅝√≤⇔≡╙ ═ 50 ─

│ │ ⌐⅔™≡│ ≤⌂╠⌂™↓≤⌐↔ ↄ∞↕™⁹ 

Ҝ₆2.2.3 2 כ◑ꜟⱠ◄ה꜡♀ ZEH⁸Nearly ZEH⁸ZEH Oriented ᵓ₇ 

Ҝ₆2.2.3 3 כ◑ꜟⱠ◄ה꜡♀ ᵒ₇ 

 

(12)₈ ╛ ⌐ ≠ↄ ™ ₉⌐≈™≡ ╩ ╛⇔╕⇔√ 

Ҝ₆ⱴ♬ꜙ▪ꜟ ⁸ ┘ⱴ♬ꜙ▪ꜟ  4.2.1 ─ ₇ 

 

(13)  ┘ ─ ⌐≈™≡ 

   й ╩ ⅛╠ ⇔╕∆⁹ 

Ҝ₆2. 4. 3 й ⌐≈™≡₇ 
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│∂╘⌐ 

↓─₈ fiכꜞ◓ ⅝ⱴ♬ꜙ▪ꜟ ₈ⱴ♬

ꜙ▪ꜟ₉≤™℮⁹ 1 ₉ ₈ⱴ♬ꜙ▪ꜟ ₉≤™℮⁹ │⁸

19 ─ ⌐ ≠⅝ ╘╢╙─≢№╡⁸ fiכꜞ◓ ₈ ₉≤

™℮⁹ ─ ⌂ ╩ ∆╢≤≤╙⌐⁸ ╩ ↑╢ ₈ ₉≤™℮⁹

┘ ─ⱪכꜟ◓╢⌂≥ ⅜ ⌐ ↕╣╢↓≤╩ ≤⇔≡™╕∆⁹ 

ⱪכꜟ◓⁸│ ה ╩ ∫√

≢⁸ ─ⱪכꜟ◓√╣↕ ⅜ ╩ ℮╙─≢∆⁹ 

│⁸ ─ ─ ╩ ∆╢ ₈ ─ ₉≤™℮⁹ ⅜№╡⁸

─ ⌐╟∫≡⁸ ─ ⁸ ╛ ⌂≥⅜ ⌂╡╕∆⁹ 

↓─ⱴ♬ꜙ▪ꜟ 1 │ ─ ≤⇔≡ ∆╢╙─≢⁸ ⅜ ─

⌐ ∫≡ ∆╢ ─ ⌐≈™≡ ─ ╩ ↑╢√╘─ ⅝ ┘

⅜ ∆╢ ⌐ ⅜ⱪכꜟ◓≡⇔ ℮ ⅝╩ ╘≡™╕∆⁹ ─ │⁸ⱴ♬

ꜙ▪ꜟ ─╒⅛⁸ ─(1)⁸(2)─ ∆╢ ─ ⌐ ∂√ⱴ♬ꜙ▪ꜟ╩ ∏ ⇔≡ↄ∞

↕™⁹ 

⌂⅔⁸ⱴ♬ꜙ▪ꜟ≢│ ╙ ⇔≡™╕∆─≢ ╦∑≡ ⇔≡ↄ∞↕™⁹ 

─ ♃▬ⱪ  ⱴ♬ꜙ▪ꜟ 

1 ⁸  2  

2 כ◑ꜟⱠ◄ה꜡♀ ZEH⁸Nearly  ZEH⁸ZEH  Oriented⁸

⁸  

3  
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    ─ ⁸  

 ─  

│⁸ ─ ⁸ ⁸ ⅜ ⱪכꜟ◓

╩ ⱪכꜟ◓⁸⇔ ─ ◦☻♥ⱶ─ ⌐ꜟכꜟ ≠⅝⁸ ─ ™ ─ ┘↓

╣≤ ∑≡ ℮ ┼─ ⌐ ⇔≡ ╩ ℮↓≤⌐╟╡ 

1 ╢╟⌐ⱪכꜟ◓ ┼─◘ⱳה♩כ ─ ╩ ∂√⁸ ⌐⅔↑╢

─ ⁸ ◄Ⱡꜟ◑כ ╛ ⁸ β ⌐ ╣√ ─  

2 ─ ™⁸ ─ ─ ⌐╟╢ ─  

3 ─ ─ ┘ ╖─  

4 ─ ה ≤ ≤─ ╩ ∂√⁸ ─ 

 

5 ─ ◄Ⱡꜟ◑כ ⌐ ↑√ ─  

6 ה ≡ ╛⁸ ⁸Ᵽꜞ▪ⱨꜞכ⌂≥ ╙⅜ ╠⇔╛∆™ ≠ↄ╡  

╩ ∆╙─≢∆⁹ 

 ⌐≈™≡│⁸ ─₈ ⌐⅔↑╢ ◄Ⱡ ⌐╟╢ ─

⌐ ∆╢√╘─ ⌂ ─ ─ ─ ⌐≈™≡₉ 4 10 28

 

ₒ 1ₓ⌐≈™≡│ ⱱכⱶⱭכ☺≢╙⅔ ╠∑⇔≡™╕∆⁹ 

https://www.mlit.go.jp/jutakukentiku/build/jutakukentiku_house_tk_000166.html  
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 ┘  

 ─  

⌐⅔™≡⁸ ⌂ │⁸ ≤⌂╢ ╩ ∆╢

≢∆⁹ ⌐ ⌐╟╢ ─ │ ─ ≢№╢↓≤≤⇔╕∆⁹ ⌐╟╢

─ │ ╩⁸ ⌐╟╢ ─ │ ╩ ≤⇔≡

╩ ⇔≡™√∞⅝╕∆⁹ 

 ─  

  

─ ─ ≤⌂╢ │⁸ ─ 1 ⅛╠ 9 ─ ≡─ ╩ √∆ ⅜№

╡╕∆⁹ 

1 2 5 ─ ⌐╟╢ ⅜ ─╙─⁹ 

2 ⱪכꜟ◓√╣↕ ─ ─ ꜟכꜟ ⌐ ─ⱪכꜟ◓⁸≡⇔ ≢№╢

⌐╟╡ ↕╣╢ β1─ ≤⇔⁸ ⌐╟╢ ─ │

╠⅜ ⇔ ∆╢╙─⁸ │ ⅜ ≤⌂∫≡ ∆╢╙─⌐ ╡╕∆⁹⌂⅔⁸

כ◑ꜟⱠ◄ה꜡♀ ZEH⁸Nearly ZEH⁸ZEH Oriented ⌐⅔™≡│⁸₈ ₉─

≤⇔⁸ ╠⅜₈ ₉ ∆╢ ⌐ ╢↓≤≤⇔╕∆⁹⸗♦ꜟⱢ►☻│ ≢∆⁹ 

3 2.2. 3⌐ ∆╢ ─ ⌐ ∂√ ╩ ≡ √∆╙─≤⇔╕∆⁹ 

4 ⌐ ╦╢ ─℮∟ ⁸ ╕√│ ─™∏╣⅛ 1

⅜⁸ ◄Ⱡꜟ◑כ β2 ─ ⁸╕√│ ╘╢ β3 ─

≢№╢↓≤⅜ ≢∆⁹ 

5 │ ⌐ ╡ ─ ⅜ ≢∆⁹

╟╡ ⌐ ⇔√ │ ⌐⌂╡╕∑╪⁹ 

6 ⌐ ™╢ ⅜ⱪכꜟ◓⁸│ ╘╢ ╩ ⌐ ∆╢╙─≤⇔╕∆⁹ 

7 ⅜⁸₈ ⌐⅔↑╢ ─ ⌐ ∆╢ ₉ 9 1

─ ⌐ ≠ↄ₈ ₉⌐ ⅛∫≡™╢ │⁸ ≤∆╢↓≤│

╕∑╪β4⁹⌂⅔⁸ ─ ─ ⌐≈™≡│⁸ ─ ⌐⅔ ™ ╦∑

ↄ∞↕™⁹ 

8 88 5 ─ β5⌐╟╡⁸ ⌐ ╢ ╩⇔√ ⅜

3 ─ ⌐╟╢ ⌐ ╦⌂⅛∫√ ─ ⅜↕╣≡™╢ │⁸ ≤∆╢↓≤│

≢⅝╕∑╪β4⁹⌂⅔⁸ ⌐≈™≡│⁸ ─ ⌐⅔ ™ ╦∑ↄ∞↕™⁹ 

9 ⌐ ╢ ⌐≈™≡ 

ᵑ ─  

│⁸ ≤⌂╢ ─ ╩ ↑≤⇔≡ ℮ ⅜№╡╕∆⁹ ↑

≤⌂╠∏⁸ ⅜ ─ ⌐ ∆╢ ≢ ∆╢ │⁸

≢∆⁹⌂⅔⁸↓↓≢™℮ ↑≤│⁸ ─ ╩ ↑ ℮ ≢№╡⁸

╩ ≢ ≤ ∆╢ ⌐ ╡╕∆⁹ ≤│⁸ - ⌐

∆ ╩ ╗ ─ ≢∆⁹ 

╕√⁸ │⁸ ≤⌂╢ ─ ⌐⅔↑╢₈ ₉≤⇔≡⁸

⌐ ╩ ℮↓≤≤⇔╕∆⁹ 

ᵒ ⌐⅔↑╢  

╩ ╗ ╩ ⅜ ↑ ™⁸ ╩ ∫√ ⁸∕─

│⁸ ─ ⌐⅔™≡⁸ ⌐ ∆╢↓≤│≢⅝╕∑╪⁹ 
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β1 ה ─ │ ™╕∑╪⁹ 

β2 ─ ◄Ⱡꜟ◑כ ≤│⁸ 24 ⅛╠ 30 ╕≢⌐ ≢

↕╣≡™√₈ ◄Ⱡꜟ◑כ ⁸ ₉⁸

⅛╠ ⌐○fiꜝ▬fi≢ ↕╣√₈ ◄Ⱡ ○fiꜝ▬fi ₉

┘ ⌐ ↕╣√₈ ₉╩™™╕

∆⁹ 

β3 ⌐ ∆╢ │ ─≤⅔╡≢∆⁹ 

◄Ⱡ ○fiꜝ▬fi  https://shoenehou - online.jp/  

5  https://dannetsusekou.kennetserve.jp/  

β4 ⌐│⁸ 7 ─ ≢№╢↓≤⁸╕√ 8 ─ ⅜⌂™↓≤⌐≈™

≡─ ⌐╟╢ ⅜ ≢∆⁹ 

β5 ₈ ─ ─ ₉⅛≈₈ fiכ♂♪♇꜠

⁸ ∆═╡ ⁸ ⁸ ⁸

₉≢ ↕╣√╙──℮∟⁸ ─ │ ╙⇔ↄ│

≢ ⅜ 1,000 ─ ⌐╟╢╙─≢⁸  88 

⌐ ≠⅝ ⌂╙─≤∆╢√╘⌐ ╦╣╢ ─ ⌐ ╦⌂⅛∫√ ⁸∕─

⅜ ⌐╟╡ ≢⅝╢↓≤≤↕╣≡™╕∆⁹ 

⌐ ∆╢  
₈ה ₉⌐ ─ ⅜ ⌐ ⅛∫≡™≡╙⁸ ⅜ ⅛∫≡™⌂↑╣

┌ │ ↕╣╕∑╪⁹ 

 

  

                

⌐ ╢ ⌐ ∆╢  

ה ─ ─ⱪכꜟ◓│ ≢№╢ │№╡╕∑╪⁹ 

ה ─ כ◑ꜟⱠ◄ה꜡♀⁸│≡™⅔⌐ ─ ╩ √∆ ≤⇔≡

◄Ⱡꜟ◑כ ⌐ ∆╢ │⁸ ─₈ ─ ₉─ ≤⌂╢↓≤

⌐ ↄ∞↕™⁹ 

 

 ZEH│ZEH ─ ⌐ ╘╢  

─ ─ ≤⌂╢ │⁸ZEH │ ZEH ─ ≢№╢√╘⁸ ─( 1) │

( 2)  ─™∏╣⅛╩ √∆╙─≤⇔╕∆⁹ ⁸ ₒ ₓ  

₈ ₉ כ◑ꜟⱠ◄ה꜡♀₈┘ ה ₉⌐⅔™≡│⁸ ╩ √∆

⌐⁸ ─ ─ ╛ ⌐ ╦∑≡™√∞⅝╕∆⁹ 

1 ⁸ ⱤⱠꜟ ─ ╩ ╪∞ ╩ ⇔√╙─≢№╢↓≤ 

β ≤│⁸₈ ⇔ↄ│ ─ │ ─ ⅜

 

 

 

פּ ךּ פּ  ךּ ךּ  
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≢№╢↓≤╩ ⅛╘╢√╘─ ─ ╩ ╘╢ 62  

1899 ₉⌐ ╘╢╙─≤⇔╕∆⁹ ─ ⌐≈™≡│⁸ ╛ ⌐

╟╢ ה ⌐╟∫≡ ⅜ ≢⅝╢╙─≤⇔╕∆⁹ 

2 ⅜ 2 ⁸⅛≈ ⅜ 500 ≢⁸ ─ᵑ⁸ᵒ⁸ᵓ─™∏╣⅛╩ √⇔√╙

─≢№╢↓≤ 

ᵑ₈ ⌐⅔↑╢ ◄Ⱡ ⌐╟╢ ─ ⌐ ∆╢√╘─ ⌂

─ ─ ₉β1 ⁸₈ ₉≤™℮⁹ │ ─ ─

⌐╟╡ ⅜ ⅛╘╠╣√╙─ 

ᵒ ─ ≢№╢╙─ ⌐╟╡ ╩ ⇔√╙

─≤⇔⁸1-1 ─ ⌐⅔↑╢ ≢№╢╙─≤∆╢  

ᵓ ─ ╩ √⇔⁸⅛≈⁸ │ ┼ ─ ┘

╩ ℮╙─β2 ⌐╟╡ ╩ ⇔√╙─≤⇔⁸1-1

─ ⌐⅔↑╢ ≢№╢╙─≤∆╢  

▬ ⌐⅔™≡⁸ ╩ ≤⇔≡ ה ─ ╩ ╘⁸

ⱤⱩꜞ♇◒◖ⱷfi♩ ─ ⅝╩ √ ≢ ⁸ ∆╢↓≤╩ ⇔≡⅔╡⁸

ה ↕╣√ │⁸ 7 4 ⌐ ↕╣╢ ─ ZEH ⅜ √∆═⅝

≤⌂╢↓≤ 

꜡ ⅜⁸ ⇔⌐╟╡ ⇔ ─ ─ ╩ √↕⌂ↄ⌂╢ ⅜

№╢↓≤ 

β1 https://www.mlit.go.jp/jutakukentiku/build/content/001519525.pdf  

β2 ⌐⅔↑╢ ╩ √∆ ⌐⅔↑╢ ⌐≈™≡│ ⁸

⌐ │ ⌐ ⇔≡ ─ ⇔╩ ™√∞ↄ ⅜

№╡╕∆ 

300 ─ ⌐≈™≡│⁸ ─ ⌐╟╡⁸ 7 4

⁸ ⌐╟╡ ╩ ⅛╘╢↓≤≤⌂╢√╘⁸ ─ ⌐│⁸

│ ⌐ ⇔≡⁸ ─ ╩ √↕⌂ↄ⌂╢ ⅜№╢↓≤⌐≈™≡

╩ ∫√ ≢ ╩ ╢↓≤⅜ ╕⇔™⁹⌂⅔⁸ │⁸ ─

─ │ ⅜ 300 ─ │ ⌐ ╢⁹ ⌐╟╡⁸

⅜ ⅛╘╠╣╢↓≤╩ ≤∆╢≤™℮ ⅜ ⅛╠ ↕╣≡™╢⁹ 

⌂⅔⁸ ⌐⅔↑╢₈ ₉≤│⁸ ⌐╟╢ ∞↑≢│⌂ↄ⁸

╩ ⇔√ ⌐╟╢ ╩╙∫≡ ─ ≤∆╢↓≤⅜ ≢∆⁹

─ ⌐≈™≡│⁸ⱴ♬ꜙ▪ꜟ ╩ ↄ∞↕™⁹ 

 

─ ⌐ ∆╢  

ה ─ ⅜ ≤⌂╡ ╠⅜ ה ∆╢ │ ⌐⌂╡╕∑╪⁹  

ה │⁸ ≤ ─ ⅜ ╩ ⇔⁸⅛≈ ─

╩ ╠ ─ ℮ ⌐╟∫≡ ↕╣╢ ⁸ │ ≤

╩ ⇔⁸⅛≈ ─ ╩ ─ ⅜ ℮ ─

╣⅛≤⇔╕∆⁹ 

ה ─ ⅝≢ ↕╣√ ה ≤ ≤≢ ↕╣√

─ ╩ ∆╢√╘⁸ ⅜ ╦╣√↓≤╩ ∆╢ ≤⇔≡⁸

⌐ ─ ⇔╛ ─ ⇔ ╩ ⇔≡™√∞⅝╕∆⁹ ∫≡⁸ ─ ™

│⁸ ⇔≢│⌂ↄ⁸ ╩ ∆╢↓≤⅜ ≤⌂╡╕∆⁹ ─ ⌐

≈™≡│⁸ⱴ♬ꜙ▪ꜟ ╩ ↄ∞↕™⁹ 

─ ⇔≤│ 

─ ╩ ∂√ ™⅜ ≢⅝╢╙─≤⇔≡⁸ ⁸ (

─ ⅜№╢╙─)⁸ ⁸▬fi♃כⱠ♇♩Ᵽfi◐fi◓─
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─ ⇔ 

⅜ ╩ ∂≡ ⅛╠ ™╩ ↑√↓≤⅜ ≢⅝

╢╙─⁸╕√│⁸ ⅜ ⌐ ╩ ∂≡ ∫√↓≤⅜

≢⅝╢╙─  

─ ⇔≤│ 

   ⁸ ( )⁸ ( )⁸ ⅜ ↕╣⁸ ⌐ ↑

⅜№╡⁸ ⅜ ⌐╟╢ │ ⌐ ⇔√╙──

⇔⁹ 

β ⅜ ≢│⌂™ ⱨ□◒◦Ⱶꜞ╛ ⱷכꜟ⌐ ⇔≡ ↕╣╢

│⁸∕─ ⅜ ≢⅝╢╙─≤⇔╕∆⁹ 

ה │ ╛ ╩╛╡ ⇔√╡⁸ ╩ ⇔√╡∆╢↓≤│≢⅝╕

∑╪ ќ ⁸ ќ ⁹╕√⁸ ⇔√ ╛ ─ ╩

⇔√╡ ⇔√╡∆╢↓≤╙≢⅝╕∑╪⁹ 

⌂⅔⁸ ⅛╠ ─ ╛ ╛ ─ ╩ ↄ ⅜ ∂√ │⁸

⌐ ╛ ⅜ ∂√ ≢ ה ╩ ⇔≡ↄ∞↕™⁹ 

 

 

  

↓≥╙◄◖∆╕™ ─ ╩ ≢ ⇔⁸ fiכꜞ◓ ⌐≡

─ ╩ ℮ₒ↓≥╙◄◖ ♃▬ⱪₓ≤⁸ ⁸ ≤╙⌐ ⌐≡ ╩

℮ₒ ♃▬ⱪₓ⌐ ⅛╣╕∆⁹ 

─ ≤ ⌐ ∂≡ ─ ╩ √∆╙─≤⇔╕∆⁹ 

⌂⅔⁸ ─╖ ╩ ℮ₒ↓≥╙◄◖ ♃▬ⱪₓ≢№∫≡╙⁸ ─ ─

⌐≈™≡╙ₒ ♃▬ⱪₓ≤ ⁸ √∆ ⅜№╡╕∆⁹ 

   

─

 

 

─  
─  ─  

( 1) 

 

 

  
 

β ─

│⁸ ⌐ ∂√

∑≤⌂╡⁸₈

₉╩ ⁹ 

 

βₒ ♃▬ⱪₓ⌐

⅔™≡│⁸ ╩

∆╢ ⌐ ╢⁹ 

( 2) 

◄ה꜡♀

Ⱡꜟ◑כ

 

כ◑ꜟⱠ◄ה꜡♀ ה  

(ZEH⁸Nearly ZEH) 

ZEH⁸ │ 

Nearly ZEH 

⌐ ⅎ 

 

כ◑ꜟⱠ◄ה꜡♀  ZEHה

(ZEH⁸Nearly ZEH) 

ZEH⁸ │ 

Nearly ZEH 

 

כ◑ꜟⱠ◄ה꜡♀ ה

ZEH Oriented⁸  
ZEH Oriented  

│ 

 

 

 

1  

₈ ─ ─ ⌐ ∆╢ 20 87 ₉⌐ ≠⅝⁸

⌐╟╢ ╩ ↑√₈ ₉≢№╢↓≤⁹√∞⇔⁸ ≢№╢↓≤

⅜ ≢ ≢⅝⌂™₈ ₉β─ │⁸ ⁸ ─ ≤⇔≡

⅜ ≢⅝╢ BELS ╛ ╩ ⇔√ ⌐ ╡ ≤⇔╕∆⁹ 

β 30 ─ ≢ ╩ ⇔√ ─↓≤ 

2 כ◑ꜟⱠ◄ה꜡♀ ZEH⁸Nearly  ZEH⁸ZEH  Oriented  
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ᵑ ─ ─ ⌂ ⁸ ⌂ ◦☻♥ⱶ─ ⁸ ◄Ⱡꜟ◑כ ─

⌐╟╡⁸ ─ ◄Ⱡꜟ◑כ ─ ⅜ ⌡♀꜡≤⌂╢ ╩ ≤⇔╕∆β⁹ 

⌐│⁸ ₒ ₓ ⌐ ∆ ╩ √⇔√ ZEH⁸Nearly ZEH⁸╕√│ ZEH 

Oriented ≤⇔╕∆⁹ 

╕√⁸ ∑≡⁸₈ ─ ─ ⌐ ∆╢ 20 87 ₉⌐

≠⅝⁸ ⌐╟╢ ╩ ↑√ ZEH Oriented│ ↄ⁹ כ◑ꜟⱠ◄ה꜡♀₈

₉≤™℮⁹ ⌐⅔™≡│⁸ ╩ ⅝ →╕∆⁹ 

ᵒ ╩ ≤⇔╕∆⁹ 

ᵓ ─ ═ │⁸50 ≢№╢↓≤⁹ 

─ ─ ─№╢ ─ │⁸ ∞↑≢ 50 №╢↓≤

⅜ ≤⌂╡╕∆⁹ 

β ZEH─ │⁸₈ ZEH꜡ ⱪ♇▪כ꜡◊ⱴ♇ⱪⱨ♪כ ≤╡╕≤╘ 

₉⌐╟╡╕∆⁹NearlyZEH ┘ ZEH Oriented⌐≈™≡│⁸ ─ ╡⁸

⅜ ↕╣╢↓≤⌐ ↄ∞↕™⁹ 

 NearlyZEHה

⅜ │ ⁸ A1 │ A2 ⇔ↄ

│ 100cm ─™∏╣⅛─ │ Nearly ZEH╙ ⁹ 

ZEH Orientedה │ ⌐⅔™≡⁸ ◄Ⱡ╩ ⇔⌂™  

⅜ ─ ⌐ ⅜ ∂╢ ─ ≤⌂╢

≢№∫≡⁸ ⅜ 85 ≢№╢ ⁸ │⁸  

100cm ⌐ ↕╣╢ ⌐ ╡⁸ZEH Oriented ╙ ⁹ 

 

3 כ◑ꜟⱠ◄ה꜡♀  

ᵑ₈ ─ ─ ⌐ ∆╢ 24 84 ₉⌐ ≠⅝ ⌐

╟╢ ╩ ↑√₈ ₉≢№╢↓≤⁹√∞⇔⁸ ≢№╢↓≤⅜

≢ ≢⅝⌂™₈ ₉β─ │⁸ ⁸ ─ ≤⇔≡ ⅜

≢⅝╢ BELS ╛ ╩ ⇔√ ⌐ ╡ ≤⇔╕∆⁹ 

ᵒ ─ │ ─ ═ │⁸50 │⁸ ∕─

─ ─ ≢ ╕╣√ ─ ⅝ ↑⁸Ᵽꜟ◖♬כ ┘ⱷכ♃כⱲ♇

◒☻─ ╩ ↄ⁹ ⌐╟╡ ⇔╕∆⁹⌂⅔⁸ ⌐ ⅜ ∆╢ ⁸ ─♩

▬꜠ ┘ ─ ╩ ╘╢⁹ ∂⁹ ≢№╢↓≤⁹ ─ ─ ─

№╢ ⁸ ─ │⁸ ─ ═ ╩ ⅝ ∞↑≢ 50 №╢

↓≤⅜ ≤⌂╡╕∆⁹ 

ᵓ ◄Ⱡꜟ◑כ │⁸ ─ ⌐ ∆╢↓≤⁹ 

β 4 9 30 ⌐ ⌐ ⇔⁸ ╩ ⇔√ ─↓≤ 

4  

─ │⁸ ─ a ⅛╠ f ≤⇔╕∆⁹ 

a) ≡  

ה ה ה ₒ ₓ ─ ≡⌐⅔™≡⁸₈3.8 ⌐⅔

↑╢₈ ₉─ ⅎ ₉⌐ ∆₈ ₉╩ ∆╢ ⁹ 

b)  

ה ה ה ₒ ₓ ─ ⌐⅔™≡⁸₈3.8 ⌐⅔

↑╢₈ ₉─ ⅎ ₉⌐ ∆₈ ₉╩ ∆╢ ⁹ 
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c)  

─ ⅜ ─ ₒ ₓ ╩ √∆ ⁹ 

d)  

─ ⌂ ─ ⌐ ∆╢ ≤∆╢ ⁹ 

ⱪ│⁸כꜟ◓⁸│⌐ ⅜ ╘╢₈ ₉╩ ╡ ╣⁸∕─

╩ √∆ ╩ ⇔⁸ ⅜ ┼─ ╩ ∆╢↓≤≢⁸ ∆╢↓≤⅜≢⅝

╕∆⁹ 

⌂⅔⁸ ≢│⁸ ─ ╩ ╕ⅎ≡ ─ ╘╢ ⌐ ≠ↄ↓≤⅛╠⁸

─ ⅜ ╩ ╘≡™╢ ─ ⌐ ∆╢ ⌐ ╡ ─ ≤

⇔╕∆ ₒ ₓ⁹ ─ ─ ╩ ∆╢↓≤│≢⅝╕∑╪⁹ 

β ⅜ ╘╢ ─ ⁸ ─ ─ │⁸ ─ⱱכ 

ⱶⱭכ☺⌐ ⇔╕∆⁹ 

e)Ᵽꜞ▪ⱨꜞכ  

⌐╟╡ ─ ─ 3 ≤

↕╣√ ─ ⁹ 

≤⇔≡│⁸ ⅜№╡╕∆⁹ 

ה 3 ╩ ⇔√  

⌐╟╢  

ה 3 ╩ ⇔√  

f) ה ≡  

─ ─ ⅜⁸ 58(1983) 4 2 ─ ≢№╢ = 

5 ≢ 40 ≢№╢ ⁸╕√│⁸ 17(2005) 4 2

⌐ ⇔√ = 5 ╙⇔ↄ│ ≢ 18 ─ ≤

∆╢ ≡ │⁸ ─ ≢ ╩ ⇔╕∆⁹ 

⌂⅔⁸↓≥╙◄◖∆╕™ 2023 9 28 ⌐ ─ ╩ ─₈ ≡

⁸ ₉≤│ ⅜ ⌂╡╕∆─≢↔ ↄ∞↕™⁹ 

─  

ה ≡ ⌐≈™≡ 

₈ה ₉│⁸ ≢№╢ ─ ╕√│ ─ ⅜ ∆╢╙─ 

╩ ≤⇔╕∆⁹ ⅜ ─ │⁸ ╣⅛─ ⅜ ∆╣┌ ≤⌂╡╕

∆⁹ 

₈ה ≡ ₉│⁸ ≢№╢ ─ ╕√│ ─ ≤ 18

─ ⅜ ∆╢ ⌐ ≤⇔╕∆⁹ 

ה ה ≡ ╩ ↑╢ │⁸ ≤⇔≡ ⌐ ─

╩ ⇔≡™√∞⅝╕∆⁹ ⇔ↄ│⁸ⱴ♬ꜙ▪ꜟ 2 ⁸ 3 ╩ ⇔≡ↄ∞↕™⁹ 

ה ╛ ה ⅜ ─ │ ⁸ ה ≡ ─ ≢∆⁹ 
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│⁸₈ ₉≤₈ ₉⅛╠⌂╡╕∆⁹∕╣╠─ ─ ╩ ≤⇔╕∆⁹

√∞⇔⁸ ─ │ №√╡ ⅛╠ ≤⇔╕∆⁹o ↓≥╙◄◖ ♃▬ⱪₓ⌐⅔™

≡│⁸ ─ │ ─╖≤⌂╡╕∆─≢↔ ↄ∞↕™⁹╕√⁸o ↓≥╙◄◖

♃▬ⱪₓo ♃▬ⱪₓ≤╙⌐⁸₈♀꜡ה◄Ⱡꜟ◑כ ה ₉─₈ ⌂⇔ ₉│⁸

│№╡╕∑╪─≢↔ ↄ∞↕™⁹ 

 

 

 

 

 ↓≥╙◄◖ ♃▬ⱪ 

─  

∆═≡─ ⌐≈™≡⁸↓≥╙◄◖∆╕™ ─ ╩ ⇔╕∆⁹ 

─  

∆╢ ─ ⁸ ⌐ ∂≡ │ ─ ╡≢∆⁹ 

27 4 ─ 8 ─ ⌐⅔™≡⁸ ◑ꜟⱠ◄ה꜡♀⁸

כ ZEH ≤ Nearly ZEH ≤ ZEH Oriented ─ ≢∆⁹⌂⅔ │ ⅝╕∆

─ ₁─ ╩ ⇔√ ⅜ ─ ⌐ ≢⅝╢ ⁸₈ ₉≤™℮⁹

≤⁸ ⌐ ╦╠∏ ≢⅝╢ ⁸₈ ⌂⇔ ₉≤™℮⁹ ⌐ ⅛╣╕∆⁹₈ ₉≤

₈ ⌂⇔ ₉≢ │ ⌂╡╕∆─≢↔ ↄ∞↕™⁹ 

⌂⅔⁸ ─ ᵑ ᵒ │⁸ ⌐⅔↑╢ ≤ ⇔╕∆⁹ 

  

 │⁸↓≥╙◄◖∆╕™ ─ ╩ ⅎ√  

─

 

 

─  
β3 

a) e)─

╩ ≈
β  

a)⁸c)⁸e)─™

∏╣⅛─

─ β  

b)⁸d)─™∏

╣⅛─

─ β  

─ 

⇔ 

( 1) 
 

 

ᵑ  
35  
135  

25  
125  

15  
115  

β2 

ᵒ ⌂⇔  
25  
125  

15  
115  

5  
105  

( 2) 

כ◑ꜟⱠ◄ה꜡♀

ה  

(ZEH⁸Nearly ZEH) 

ᵑ  
40  
140  

30  
130  

20  
120  

ᵒ ⌂⇔  
30  
130  

20  
120  

10  
110  

כ◑ꜟⱠ◄ה꜡♀

 ZEHה

(ZEH⁸Nearly ZEH) 

ᵑ  
35  
135  

25  
125  

15  
115  

ᵒ ⌂⇔  
25  
125  

15  
115  

5  
105  

כ◑ꜟⱠ◄ה꜡♀

ה  

ZEH Oriented⁸

 

ᵑ  
10  
110  

β2 β2 

⌂⇔  β2 β2 β2 

β1 a)│ ≡ ⁸b)│ ⁸c)│ ⁸d)│

⁸e)│Ᵽꜞ▪ⱨꜞכ ≤⇔╕∆⁹⌂⅔⁸a)≤ b)╩ ∆╢↓≤│≢⅝╕∑╪⁹ 

β2 ↓∟╠⌐ ∆╢ ⌐│⁸↓≥╙◄◖∆╕™ ≢─ ╩↔ ↄ∞↕
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™⁹ 

 

 

 

ₒ↓≥╙◄◖ ♃▬ⱪₓ ─  

β3 ₈ ─ ₉─ │⁸ ─ a ⅛╠ h ╕≢⅜ ≤⌂╡╕∆⁹⌂⅔⁸

a ⅛╠ g ╕≢│ ─ ≢ ⇔⁸h│ ╩ ∫√ ≢╙ ₈ ₉

≤⇔╕∆⁹ 

a 27 fiכꜞ◓ ⌐╟╢ ╩ ╗  

b 28 fiכꜞ◓ ⌐╟╢ ╩ ╗  

c 29 fiכꜞ◓  

d 30 fiכꜞ◓  

e fiכꜞ◓   

f 2 fiכꜞ◓ ⌐╟╢ ╩ ╗  

g 3 fiכꜞ◓ ⁸ ⌐╟╢ ╩ ╗  

h 4 fiכꜞ◓  

 ♃▬ⱪ 

─  

─ ⌐ ∂≡ ─ᵑ⁸ ┘ᵒ-1 ⅛╠ᵒ-3 ⌐╟╡ ↕╣√ ≤⇔╕∆⁹√∞⇔⁸

│⁸ ╩ ↑╢ ─ ─ ─ fiכꜞ◓ ⌐

⅔↑╢ ₁─ ─ ⌐ ╦╠∏⁸ №√╡ ≤⇔╕∆⁹⌂⅔⁸

√╡─ ─ │ ╩ ≤⇔⁸ ╕≢ ≢ ≢⅝╕∆ │

╡ ≡ ⁹ 

ᵑ  

₈ ≤⌂╢ ₉─ ─ ≢⁸⅛≈ √╡ ╩

≤⇔╕∆⁹ 

ᵒ-1♀꜡ה◄Ⱡꜟ◑כ ה ZEH⁸NearlyZEH  

₈ ≤⌂╢ ₉─ ─ ≢⁸⅛≈ √╡ ╩

≤⇔╕∆⁹ 

ᵒ-2♀꜡ה◄Ⱡꜟ◑כ ZEHה ZEH⁸NearlyZEH  

₈ ≤⌂╢ ₉─ ─ ≢⁸⅛≈ √╡ ╩

≤⇔╕∆⁹ 

ᵒ-3♀꜡ה◄Ⱡꜟ◑כ ה ZEH Oriented ⁸  

₈ ≤⌂╢ ₉─ ─ ≢⁸⅛≈ √╡ ╩

≤⇔╕∆⁹ 

 

╩ ⅎ√  

70 ⌐⁸ ∆╢ ─ ⁸ ⌐ ∂≡ ⇔√ ⌐⅔↑╢

│ ─ ╡≢∆⁹⌂⅔⁸ ≤ ⌂⇔ ≢ │ ⌂╡╕∆─≢↔ ↄ∞↕™⁹

─ ᵓ ᵘ │⁸ ⌐⅔↑╢ ─ ┘ ─ ≤ ⇔

╕∆⁹ 

 

β ─ ≢│№╡╕∑╪ 
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⌂⅔⁸ ─ ─₈ ─ ⇔₉ ─ │⁸₈

≤⌂╢ ₉─ ─ ╩ ≤⇔╕∆⁹ 

  

─ 

 

 

─  
 

a) f )─

╩ ≈
β  

a)⁸c)⁸e)⁸f)

─™∏╣⅛─

─ β  

b)⁸d)─™∏

╣⅛─

─ β  

─ 

⇔ 

( 1) 
 

 

ᵓᵗ  105  95  85  70  

ᵔᵘ ⌂⇔

 
95  85  75  70  

( 2) 

כ◑ꜟⱠ◄ה꜡♀

ה  

(ZEH⁸Nearly ZEH) 

ᵕᵗ  110  100  90  70  

ᵖᵘ ⌂⇔

 
100  90  80  70  

כ◑ꜟⱠ◄ה꜡♀

 ZEHה

(ZEH⁸Nearly ZEH) 

ᵕᵗ  105  95  85  70  

ᵖᵘ ⌂⇔

 
95  85  75  70  

כ◑ꜟⱠ◄ה꜡♀

ה  

ZEH Oriented⁸

 

ᵕᵗ  80  ( 70 )β2 ( 70 )β2 70  

ᵖ ⌂⇔  ( 70 )β2 ( 70 )β2 ( 70 )β2 70  

β  a)│ ≡ ⁸b)│ ⁸c)│ ⁸d)│

⁸e)│Ᵽꜞ▪ⱨꜞכ ⁸f)│ ה ≡ ≤⇔╕∆⁹⌂⅔⁸a)≤ b) ─

⁸c)≤ f)─ │≢⅝╕∑╪⁹ 

β2 70 ─ ─ │№╡╕∑╪⁹ 

 

 

ₒ ♃▬ⱪₓ ─  

 

─  

ה з ⌐⅔↑╢ ─ ⌐ ∆╢ │⁸ ⌐ⱪכꜟ◓√╣↕

∆╢ ╩╙≤⌐⁸ ╩ ⌐⁸ ≢№╢ ⌐ ╡ ≡≡™√∞

⅝╕∆⁹ 

⌐ⱪכꜟ◓ה ∆╢ ⅜ ╩ ╢ ⱪכꜟ◓⁸ ≢ ≤⌂╢

┘ ─ ⌐ ∆╢ ─ ╩ ⇔≡⁸ ─ ⌐╟╢ ─ ≢

╩ ╛∆↓≤⅜≢⅝╕∆⁹ 

─┼ⱪכꜟ◓  ⌐≈™≡ 

ⱪכꜟ◓ 7/ 3 ⅛╠⁸₈ ₉⌐≡з

11 20 ╩ ™╕∆⁹ 

и 12 29 ┘й

31 │⁸™∏╣╙₈ ₉⌐≡ ™╕∆⁹ 

 ⌐≈™≡ з  

⌐ⱪכꜟ◓⌐ ⇔≡ ╡ ≡╠╣√ ≢⁸ ≢№╢ ⌐ ⌐ ╡

≡≡™√∞⅝⁸з ≢ ⇔≡™√∞⅝╕∆⁹o ↓≥╙◄◖ ♃▬ⱪₓ─ │⁸
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─ ⌐ ∂≡ ≢⅝╢ ─ ᵑ ᵒ─ ≢∆⁹o ♃▬ⱪₓ─ │⁸

─ ─ ᵓ ᵖ ┘ ╦∑≡ ≢⅝╢ ─ ᵗ⁸ᵘ 2 ≢∆⁹ 

כ◑ꜟⱠ◄ה꜡♀ ⌐⅔™≡│⁸ ─ ⅜ ∂⌂™ ⌐ ╡⁸ ≢

─ ZEHҞNearly ZEH ⁸⅔╟┘ ─ ╩ ≤⇔╕∆⁹ 

╕√⁸ ─ ⌐⅔™≡⁸ ─ ⅜ ∂⌂™ ⌐ ╡⁸ ≢

a) e) ─ ┘⁸ ─ ╩ ≤⇔╕∆⁹ 

   

─  
 ─ ∑ 

a) e)─ ≈

 

a)⁸c)⁸e)─™

∏╣⅛ ≈  

b)⁸d)─™∏╣

⅛ ≈   ♃▬ⱪ 

 

( 1)  

( ◄ה꜡♀(2

Ⱡꜟ◑כ

 

 

ₒ↓≥╙◄◖

♃▬ⱪₓ 

ᵑ  

ᵒ ⌂⇔  

a) ( ≡)  

b) ( )  

c)  

d)  

e) Ᵽꜞ▪ⱨꜞכ 

a) ( ≡)  

 

c)  

 

e) Ᵽꜞ▪ⱨꜞכ 

 

b) ( )  

 

d)  

 

ₒ ♃▬ⱪₓ ᵗ  

ᵘ ⌂⇔  

a) ( ≡)  

b) ( )  

c)  

d)  

e) Ᵽꜞ▪ⱨꜞכ 

a) ( ≡)  

 

c)  

 

e) Ᵽꜞ▪ⱨꜞכ 

 

b) ( )  

 

d)  

  β3 β4 β4 

β3 ⅜₈♀꜡ה◄Ⱡꜟ◑כ ה ₉─₈ ⌂⇔ ₉─ ⁸ │

≢⅝╕∑╪⁹ 

β4 ⅜₈♀꜡ה◄Ⱡꜟ◑כ ה ₉─ ⁸ │ ≢⅝╕∑╪⁹ 

   

─    

─  

 

( 1)  ᵓ    

ᵔ ⌂⇔    

( ◑ꜟⱠ◄ה꜡♀(2

כ  

ᵕ♀꜡ה◄Ⱡꜟ◑כ  

( )  

כ◑ꜟⱠ◄ה꜡♀ ה  β5  

כ◑ꜟⱠ◄ה꜡♀ ה  β5  

כ◑ꜟⱠ◄ה꜡♀ ה   β6 

ᵖ♀꜡ה◄Ⱡꜟ◑כ  

( ⌂⇔ )  

כ◑ꜟⱠ◄ה꜡♀ ה  β5  

כ◑ꜟⱠ◄ה꜡♀ ה  β5  

כ◑ꜟⱠ◄ה꜡♀ ה   β6 

β5 Nearly ZEH ╩ ╖╕∆⁹ 

β6 ZEH Oriented╩ ╖╕∆⁹ 

⌐ⱪכꜟ◓ ↕╣√ ╩ ∆╢ │⁸ ╘ₐ◓ꜟכⱪ ₑ─ₐꜟכ♠ כ♠

ꜟₑ≢ ₈ ₉≤™℮⁹ з ─ │ 11 20 ╕≢ ╩⇔

√ ≢⁸ ⌐ ⌂ ⁸ ⱴ♬ꜙ▪ꜟ ⁸ ╩ ⅎ⁸ 11

20 ₈з ─ ₉≤™℮⁹ ╕≢⌐ ⇔≡™√∞⅝╕∆⁹ 

│⁸ ⁸ ≢ ⅛≈ ─ ╩ ≤⇔⁸ ⁸ ─

─ ⁸ ⁸ ╩ ⇔≡™√∞⅝╕∆⁹o ↓≥╙◄◖ ♃▬ⱪₓ⌐≈™≡│⁸

⌐↓≥╙◄◖∆╕™ ─ ╕√│ ─ ⅝≢ ⌂ ⁸

↓≥╙◄◖∆╕™ ─ ⌐≈™≡( ─ ⅝) ─

⅜ ≢∆⁹ 
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│⁸a ⱪכꜟ◓ ₑ─ₐꜟכ♠ ≢ₑꜟכ♠ Ⱳ♃fi╩ ⇔√

╩ ⇔⁸∕─ ≢ ≤⌂╡╕∆⁹ 11 20 ╕≢⌐ ⅜⌂↕╣⌂™ │⁸

│ ⌐ ─┼ⱪכꜟ◓⁸⇔ ╙ ⇔╕∆⁹ ⁸ ⌐ ╠⌂

™↓≤⅜ ╠⅛⌐⌂∫√ │⁸з ─ ╕≢⌐ ╛⅛⌐ ⌐ ⇔≡ↄ∞

↕™⁹ 

⌂⅔⁸ ⅜ ≤⌂∫√ ≢╙⁸ ╛ ⱴ♬ꜙ▪ꜟ ≢ ∆ ⌐

∫≡ ⇔≡™╢↓≤⅜ ≢⅝⌂™ │ ⅜ ↕╣╕∑╪─≢↔ ↄ∞↕™⁹

─ │ₐ ≢ₑꜟכ♠ ≢⅝╕∆⁹    

 и ⌐≈™≡ 

з ⌐ ↕╣⌂⅛∫√↓≤⌐╟╡ ─ⱪכꜟ◓√⇔ ╩ ⌐⁸ ╩

↑╕∆⁹ 

и ─ 12 29 ⌐ ╘ ╩⇔√ ≢⁸

⌐ ⌂ ⁸ ╩ ⅎ⁸ 20 ⌐ ⇔≡™√∞⅝╕∆⁹ 

│⁸ ⁸ ≢ ⅛≈ ─ ╩ ≤⇔⁸ ⁸ ─

─ ⁸ ⁸ ╩ ⇔≡™√∞⅝╕∆⁹ 

│⁸a ⱪכꜟ◓ ₑ─ₐꜟכ♠ ≢ₑꜟכ♠ Ⱳ♃fi╩ ⇔√

╩ ⇔⁸∕─ ≢ ≤⌂╡╕∆⁹и ─ ╕≢⌐ ⅜⌂↕╣⌂™ │⁸

│ ⌐ ⇔╕∆⁹ ⇔√ β─ │≢⅝╕∑╪⁹ ⇔√↓≤⅜

↕╣√ │⁸ │ ╡ → ≤⌂╡╕∆─≢⁸↔ ↄ∞↕™⁹ ⁸

⌐ ╠⌂™↓≤⅜ ╠⅛⌐⌂∫√ │⁸ ╛⅛⌐ ⌐ ⇔≡ↄ∞↕™⁹ 

⌐ ╠∏⁸ ⇔√ ⅜ 3 β⌐ ╣⧵ⱪ│⁸כꜟ◓√⇔ ⁸

─ꜟכ♠ ╩ ⇔╕∆⁹ ≤│⁸ ─ ⌂ ─ ≤

⅜ⱪכꜟ◓⌐ ╠ ⌐ ⇔ ≡ →√ ─ ≢∆⁹⌂⅔⁸ ≢№∫≡╙⁸

↔≤⌐ ⅜ ↄ⌂∫√ ≢ │ ≤⌂╡╕∆─≢↔ ↄ∞↕™⁹ 

⌂⅔⁸ ⅜ ≤⌂∫√ ≢╙⁸ ╛ ⱴ♬ꜙ▪ꜟ ≢ ∆ ⌐ ∫

≡ ⇔≡™╢↓≤⅜ ≢⅝⌂™ │ ⅜ ↕╣╕∑╪─≢↔ ↄ∞↕™⁹

─ │ₐ ≢ₑꜟכ♠ ≢⅝╕∆⁹ 

βз ─ ≢ ⇔√ │ ╖╕∑╪⁹ 

 

─  
ה │⁸a ⱪכꜟ◓ ⌐ₑꜟכ♠ ⇔╕∆⁹ 

 

 й ⌐≈™≡ 

й ─ ╩ ↑╕∆⁹ 

й ─ 31 ⌐ ╘ ╩⇔√ ≢⁸ ⌐

⌂ ⁸ ╩ ⅎ⁸ 20 ⅛≈й ─ ╕≢⌐ ⇔≡™√∞⅝

╕∆⁹ 

┘ ─ │⁸и 2.4.2 и ⌐≈™≡ ≤ ≢∆⁹⌂

⅔⁸₈ ⇔√ ─ ₉⁸ ┘⁸₈ ≢ ꜟכ♠ ≤⌂╢ ─◌►

fi♩₉│⁸и ⁸й ╩ ∂≡ ™╕∆─≢⁸↔ ↄ∞↕™⁹ 
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 ⅜ ↑╠╣╢ ─  

1 ⅜ ↑╠╣╢ ─ │ ─≤⅔╡≢∆⁹ 

 

   

 

כ◑ꜟⱠ◄ה꜡♀    

   

 

 

─  

ה ─ ⌐≈™≡│⁸ ⌐ ╦╠∏ ♃▬ⱪ Ⱡ◄ה꜡♀⁸

כ◑ꜟ ∕╣∙╣⌐ 1 ≤⇔╕∆⁹ 

 ≤⌂╢  

─ ≤⌂╢ ─ │⁸ ─ ⌐ ∆╢ ≢№∫≡⁸

─ - ⌐ →╢╙─≢∆⁹ 

⌂⅔⁸ - ⌐ ⇔√ ─ ╩ ∆╢↓≤⌐ ⇔ ⅎ│№╡╕∑╪⅜⁸∕─

│ ≤│⌂╡╕∑╪⁹ ┘ ⌐⅔↑╢₈ ₉

⌐│⁸ ≤⌂╢ ─╖ ⇔≡ↄ∞↕™⁹ 

-  ≤⌂╢  

      

  

  

  ─ ⌐ ∆╢ ⁹ 

 

  

─ ∕─ ─ ┘ ╩

╗⁹ ─ ↑⌐ ∆╢ ⱳכ♅

│ ╗ ⁹ 

●☻  

  

─●☻ ─ ⌐ ∆╢

⌐ ∆╢ ╩ ╗ ⁹ 

  

─ ⁸ ─

√╘╕∆ ┘∕╣⌐ ╢ ─ ╩ ╗⁹

┘ ─ ↑⌐ ∆╢ ⁹ 

 

β ⁸ ≤⇔≡ ⌐ ╖ ╕╣╢ ≢ ↕╣╢╙─│ ≤⌂╡╕

∆⁹ 

β ⌐ ⌂ ≢⁸ ה ה ה ─ ⌐≈™≡│⁸

─ ⌐ ╘╢↓≤⅜≢⅝╕∆⁹ 
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≤⌂╢ ─  
₈ה ₉⁸₈ ₉⁸₈ ₉⁸₈Ᵽꜞ▪ⱨꜞכ ₉─ ╩ √

∆√╘─ │⁸ ─ ≤⌂╢ ⌐ ╘╢ ⅜№╡╕∆⁹ 

ה ╩ √∆√╘─ ≤⇔≡ ╩ ⇔≡╙ ≤⇔≡ ╦╣╕

∆─≢↔ ↄ∞↕™⁹ 

ה ⅜ ╠ ⇔√╙─ ⌐≈™≡│⁸ ≤⌂╢ ⌐ ╘╢↓≤│

≢⅝╕∑╪⁹ ☻כꜞ╩ ≤∆╢ ╙ ⌐ ≤⌂╡╕∆⁹ 

─ │⁸ ≤⌂╡╕∆─≢⁸↔ ↄ∞↕™⁹ 

-   

  

⁸ 

  

⁸ ⁸ ⁸  

β1  

 

 

 

▬fi♫⁸☺כ꜠●כ ⌐⅔↑╢ ─

─  

β ⌐ ∂≡⁸ ╩ ≢ ╙╢

↓≤╙ ≤⇔╕∆⁹ 

╩כ♃♬⸗╢∆ ╗  

 
β2⁸▪fi♥♫⁸  

 

 

⁸ ⁸  

⁸ ●☻  

╖  

╗ ⁸►♇♪♦♇◐  

 ⇔≡ ≢⅝╢╙─ fi⁸Ⱪꜝ▬fi♪⁸♥כ◌ ⱨ▫

ꜟⱶ⁸ β3ה Ⱪβ4⁸◄▪◖fiכ♩☻♩♇꜠⁸Ɑ♩כ◦
β5⁸ ↑─  

⁸ ⁸ 

 

⁸  

 

⁸ ⁸ ⁸ ⁸

BELS ⁸ ⁸  

β1 ↑ ─ │⁸ ─ ╙ ≤⌂╡╕∆⁹ 

β2 ─ ─Ⱪכ♩☻⁹─╙╢√№⌐ │ ≤⌂╡╕∆⁹ 

β3 ⌐ ∆╢ ≤⇔⁸ → ≤ ⌐⌂∫≡™╢╙─│ ≤⌂╡╕∆⁹ 

β4 ⅜ ⌂ ⅎ ⅝ │Ⱪכ♩☻─ ≤⌂╡╕∆⁹ 

β5 ◄▪◖fi│ ≤⌂╡╕∆⅜⁸ ╩ ℮◄▪◖fi│⁸ ≤⌂╡╕∆⁹

◄▪◖fi≤│⁸ ≤ ╩ ∆╢↓≤≢ ─ ╩ ≤⇔√

─◄▪◖fi╩ ⇔╕∆⁹ 

 ∕─  

─ ─ ⁸ ┘⌐ ⌐ ╢ ─ ─ ⌐ ∆╢

⁸ ⌐ →╢ ┘ ─ →╢ ╩ ╗⁹ ─

≤⌂∫≡™╢ ≤ ∆╢↓≤│ ≢⅝╕∑╪⁹ ⅜ ∆╢ ⌐≈

™≡╙⁸ ⅜ ╕╣≡™╢ ⅜№╡╕∆─≢⁸ ⌐ ⇔≡ↄ∞↕™⁹ 
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─ ⌐ ∆╢  
ה ⱴ♬ꜙ▪ꜟ⌐⅔↑╢ ≤│⁸₈ ⅜ ─ ₉ │₈ ⅜ ≢

╙ ⅜ ∆╢ ₉⌐≈™≡⁸ ─ ╩ ∆╢↓≤╩™™╕∆⁹ 

ה ─ ─ ─ ⌐≈™≡│⁸∕─ ⅜ ≤ ∆╢↓≤⅛╠⁸

─ ╡ ↑⌐ ╦╠∏ ∆╢↓≤│≢⅝╕∑╪⁹ 

   

ᵑ  

ᵒ  

ᵓ↓≥╙◄◖∆╕™ ⇔⁸2.3.1 ─ₒ↓≥╙◄◖ ♃▬ⱪₓ╩ ™≡⁸↓

≥╙◄◖∆╕™ ─ ╩ ∆╢ │⁸ ⌐│№√╡╕∑╪  

ᵔ ⌐╟╢ ─ ◄Ⱡꜟ◑כ  

ᵕ ≡◄◖ⱱכⱶ  

ᵖ ─ ⌐ ∆╢ ⅛╠─ ⅜ ╕╣≡™╢╙─ ─℮∟

⅜ ≤ ∆╢╙─ 

ה ─ ╩ ─ ─ ─ ⌐ ∆╢↓≤│≢⅝╕∑╪⁹    

ה ≤ ─ ─ ≤─ ≤⌂╢ ⅜ ⌐ ╡ ↑╠╣╢ │⁸

─ ─ ─ ╩ ↄ ⌐≈™≡ ─ ≤⌂╢ ⅜№╡╕

∆⁹ 

ה ⅜ ╕╣╢ ─ ⅜⁸ ╩ ⌐ ∆╢↓≤⌐╟╡ ≢⅝╢

≢№∫√ ⁸ ⅜ ∆╢√╘⁸ ╩ ↑╢↓≤│≢⅝╕

∑╪⁹ 

ה ⅜ ╕╣╢ ─ ⅜⁸ ╩ → ⁸ ⌐ ∆╢↓

≤⌐╟╡ ≢⅝╢ ≢№∫√ ⁸ ⌐ ╢ ⁸ ⁸

╩ ─ ╟╡ ↄ↓≤⌐╟╡ ≢⅝╕∆⁹ 

ה ⌐╟╢ ⅜ ╕╣⌂™ ≢№╣┌⁸ ─ ⌐ ╦

╠∏ ⅜ ≢∆⁹⌂⅔⁸ ⅜ ╕╣≡™╢⅛ ⅛⌐≈™≡│⁸

⌐⅔ ™ ╦∑ↄ∞↕™⁹ 

ה ╕™─ ⁸ ⌐╟╢ ╗ ≤─

│ ≢∆⁹  

 ─  

 ─   

 ⅝╩ ℮╙─ 

│ ⌐╟╢ │ ≤ ⅜ ─ ⅝╩ ⇔≡

℮↓≤≤⌂╡╕∆⅜⁸ ⅜ ≤⇔≡ ⌐⌂╡╕∆⁹

┘ ⌐╟╢ │ │⁸ ┘ⱴ♬ꜙ▪ꜟ⌐ ℮≤≤╙⌐⁸

─ ⅝╩ ⇔⌂⅜╠ ╩ ⇔⌂↑╣┌⌂╡╕∑╪⁹ 

↓─╟℮⌂ ⌐≈™≡⁸ ⌐╟╡ ⌐╟╢ │ ≤

─ ≢ ⇔≡™√∞⅝╕∆⁹ 

─ ⅝│⁸ ⅜ ◘▬♩ ≢ ∆╢◦☻♥ⱶ ⁸a ♠

℮™≥ₑꜟכ ⌐╟∫≡⁸ ≢ ∫≡™√∞⅝╕∆⁹a ─≢ₑꜟכ♠ ⁸

╛ ♅▼♇◒ ⱪכꜟ◓⁸│ ⅜ ≤⌂∫≡ ⅝╩ ℮ ⅜№╢√╘⁸◓

ⱪכꜟ │⁸ ≤ ∏ ⇔⁸ ≤⇔≡ ╩ ↑ ⇔

⌂↑╣┌⌂╡╕∑╪⁹ 

─ ─ ₐ│♪כ꜡ⱪ♇▪ה ╡╟⌐ₑꜟכ♠ ⅜ ™╕∆⅜⁸

⅜ₐ ╩ₑꜟכ♠ ∆╢√╘⌐│⁸ ⱪכꜟ◓╘ ─ ⅜ ≤⌂╡╕∆⁹ 
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│⁸a ⅎ℮─♪כ꜡ₑ⅛╠♄►fiꜟכ♠ ⇔⁸

⌐ ⇔≡™√∞⅝╕∆⁹ 

 

 ─  

│ ⌐╟╢ │ ⅜ ─™∏╣⅛⌐ ∆╢ ⌐≈™≡│⁸

╩ ⇔╕∆⁹ 

1 ⁸ ⅜ ∆╢ ⌐⅔™≡⁸ ─

─ ⌐ ∆╢ ≢ ─ ╩ ╘╠╣√↓≤⅜№╢  

2 │ ≢№╢↓≤⁸ ┘ │ ≤─ ⌂ ⌐№╢  

 ─ ┼─ ⌐≈™≡ 

─ │⁸ ⌐╟╢ │ ⌐ ⇔≡™√∞⅝╕∆⁹ 

│⁸ ─ ╩ ⌐╟╢ │ ≢╙№╢

⁹ ∂⁹ ⌐ ™⁸ ⅜ ╩ ⌐⁸ ⅛╠ ⌐

⅜ ╦╣╢↓≤≤⌂╡╕∆⁹↓─ ⌐≈™≡│⁸ ╩

∆╢↓≤≢ ™⌐ ⇔≡™√∞⅝╕∆⁹ 

⌐ ∆╢ │⁸ ⅜ ─ ╩ ≤ ╘√

⌐ₐ ⅔─≢ₑꜟכ♠ ╠∑╛⁸ ₈╢⅝≢⅜≥↓╢∆♪כ꜡fi►♄╠⅛ꜟכ♠

─ ─ ₉⌐ ↕╣√₈ ₉≢∆⁹ 

─ ⌐≈™≡│⁸ⱴ♬ꜙ▪ꜟ ─ ⌐ ∆╢ ╩

⇔≡ↄ∞↕™⁹ 

─  
ה ─ │⁸ ≤ ─ ≤⇔≡ↄ

∞↕™⁹ ─ ⅜ ─ │⁸ ╙ ≤⌂╡⁸

─ ╙ ≤⌂╡╕∆⁹ 

ה ─ ≤⌂╢═⅝ ╩ ⌐ ∆╢ ⁸ │ ⌐ ⌂

╩ ⇔⁸ │ ⅜ ∆╢ ⅜ ≢ ╘╢ ┘ ⌐

⇔≡™╢↓≤╩ ∆╢ ⅜№╡╕∆⁹ 

ה ─ ⅛╠⁸ ╘ ╩ ⇔ ™√ ╩ ≤∆╢

↓≤│≢⅝╕∑╪⁹ 

ה ⌐ ∆╢ │⁸ ⅛╠ ⌐ ╦╣√

≢∆⁹ ─ ≤│ ╡ ↑√ ≢⁸ ⌐ ↕╣√ ─≤⅔╡⌐

β
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╩ ⌐ ™ ⇔≡ↄ∞↕™⁹ 

 ⅝─  

⌐ⱪכꜟ◓√╣↕ ∆╢ ⅜⁸ ╩ ↑√ ⌐ ∫≡ ∆╢

─ ⌐≈™≡─ ╩ ↑╢√╘⌐│⁸ⱴ♬ꜙ▪ꜟ ─╒⅛⁸₈

fiכꜞ◓ ⁸ כ◑ꜟⱠ◄ה꜡♀⁸

כ◑ꜟⱠ◄ה꜡♀ ≤™℮ ⅜⁸ ₁≢ ╘╢₈ⱴ♬ꜙ▪ꜟ

₉⌐ ™⁸ ≤⌂╢ ↔≤⌐ ╩ ℮≤≤╙⌐⁸ ⌐

╩ ∫≡™√∞ↄ ⅜№╡╕∆⁹ 

≤⌂╢ ⌐ ∆╢ ─ ⌐ⱪכꜟ◓⁸│ ∆╢ ≢⁸ ≢№╢

⌐ ╡ ≡≡™√∞ↄ↓≤⌐⌂╡╕∆⁹ 

 ⌐╟╢ ⌐≈™≡ 

│⁸ כ◑ꜟⱠ◄ה꜡♀⁸ ─ ≈─ ⌐ ⅛

╣≡⅔╡⁸ ─ ↔≤⌐∕╣∙╣ ∆╢ ⅜ ™╕∆⁹a │ₑꜟכ♠

≢∆⁹ ╙₈◦☻♥ⱶ ₉⌐╟∫≡⁸ ₁─ ─ ⌐▪◒☿☻⇔≡

⅝╩ ℮↓≤⅜ ╕∆⅜⁸ ⅝ ⱪכꜟ◓⁸│≡⇔≥ ⅜ ≤⌂∫≡ ™√

∞ↄ↓≤≤⌂╡╕∆⁹ 

◦☻♥ⱶ │⁸ ꜟכ♠ ⌐ ↑╢₈ Ɑ₉☺כ≢ ⌐ ∟

⌐ ℮ ⅝≢∆⁹ ╛ ⌂≥≢ ⅜ ∆╢₈ ₉╛

₈ ₉⁸₈ ₉⌂≥╩ ™√∞⅝╕∆⁹ 

 

 ┘ ─  

 

│⁸ ╕≢⌐ₐ ╡╟ₑꜟכ♠ ╩ ╦⌂↑╣┌⌂╡╕∑╪

ₐ ₈⅜☻♃כ♥☻─ₑꜟכ♠ ₉≤⌂╢↓≤⅜ ⁹a ₑꜟכ♠

┘ │ ─ ╡≢∆⁹ ⌐╟╡ ⅜ ⌂╡╕∆─≢↔ ↄ

∞↕™⁹ 

  

 ₐ ₑꜟכ♠    

 
 
з

 

 
 

11 20 ( )  

 
 

11 20 ( )  
 

 
 

и
 

12  
 
29  

 
20  

 

й
 

 
 
31  

 
20  

√∞⇔⁸ │ 
31  

βи ⁸й ─ₐ ₑꜟכ♠ │⁸ ⅜ ⌐ ⇔ ⁸ ≢№∫

≡╙ ╩ ⇔╕∆⁹ 
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│ ╕≢ₐ ≡⌐ₑꜟכ♠ ⇔≡ↄ∞↕™⁹

⅜ ╦╣⌂™ │ ⅜ ↕╣╕∑╪─≢↔ ↄ∞↕™⁹ 

 

12 25  

╕√│ 

β─ ⅛ ─™∏╣⅛ ™ ─  

βₒ↓≥╙◄◖ ♃▬ⱪₓ─↓≥╙◄◖∆╕

™ ⌐≈™≡│⁸ ≢ ╘╢

─ ⅜ №╡╕∆⁹╕√⁸ │

ה ⇔⅜ ╦╣ ─ ≤⌂∫≡

⅔╡╕∆─≢⁸ ↔ ↄ∞↕™⁹ 

β ─ ⁸ ⌐⅛⅛╦╠∏⁸ │ ∂≢∆⁹ 

ה  ה ⌐≈™≡ 

1 ה ⌐≈™≡ 

⌐ⱪכꜟ◓ ∆╢ ─ ⌐ ⌐ ╡ │ ∟ ⌐

╢ ⅜ ↕╣√ ⁹ ⇔⁸⅛≈ ≤⇔≡⁸ ⁸╕√│ ╘╠╣√ ╕≢⌐

⌐╟╢ ┘ ⌐╟╢ ≤╙⌐⁸ ─ ⅜ ⇔⁸

⌐ ≠ↄ ⅜ ↕╣√ ⁹ ⇔√ ≢ ╩ ∆╢ ⅜№╡╕∆⁹ 

╘╠╣√ ╕≢⌐ ⌐ ╠⌂™ ╛ ⅜⌂↕╣⌂™╙─⌐≈™≡│

─ ≤⌂╡╕∑╪⁹ 

2 ⌐≈™≡ 

─ ⌐ ╡ │ ∟ ⌐ ⇔√ ⅜ ≢∆⁹

─ │⁸ ⌐ ╢ ╙ ⇔⌂↑╣┌⌂╡╕∑╪─≢↔ ↄ∞↕™⁹ 

⌂⅔⁸ ⌐╟╢ ⌐≈™≡│⁸ ─ ⌐ ⇔√ ⅜ ≢∆⁹ 

─ ה ╟╡ ⌐ ⇔√ │ ≤⌂╡╕∑╪⁹ 

 ⌂⅔⁸ ≢ ⇔╟℮≤∆╢ ⅜ ≤⌂╢ ╩ ∆╢ ⁸

⅜ ≤⌂╢─│⁸ ╩ ∫√ ─ ₈

₉≤™℮⁹ ≤⇔╕∆⁹ 

  “ ⌐╟╡ ⇔√ ╩ ⇔√ ╩ ⌐ ⇔≡™√∞⅝╕∆⁹ 

ה    ≢ ⇔≡™⌂™ ╙ ≤⌂╡╕∑╪⁹ 

 

ה ה ⌐ ∆╢  
ה ⌐ ╩╛╡ ⇔√ │ ≤⌂╡╕∑╪⁹ 

ה ─ ⌐ ⇔ ─ ╕≢⌐ ⇔ ≢⅝╢╙─

⅜ ⌐⌂╡╕∆⁹ 

  β ⌐│ ↕╣√ │ ─ ⇔╩ ⇔≡™√∞⅝

╕∆⁹ 

♃▬ⱪ ⅜ ≤⌂╢  

 1 3  

כ◑ꜟⱠ◄ה꜡♀ ZEH⁸Nearly ZEH ⁸

ZEH Oriented  
 

כ◑ꜟⱠ◄ה꜡♀  2 3  

₈ ₉⌐≈™≡⁸ ≢ ⇔╟℮≤∆╢ │₈ ╩ ∫√
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─ ₉≤⇔╕∆⁹ 

β1 ─ ╩ ∫√  

β2 ─ ╩ ∫√  

β3 ⌐╟∫≡│ ⌐ ⅜ ≤⌂╢ ⅜№╡╕∆─≢⁸ ∏ ⌐

⇔≡ↄ∞↕™⁹ 

ה ⅜ ∆╢ ⌐ ╩ ⇔≡™√∞⅝╕∆⁹ ⇔ↄ│₈  

─ ₉╩ ⇔≡ↄ∞↕™⁹ 

ה ⅜ ℮ ⌐≈™≡╙ 3.5 1 ─₈ ₉─ ⅜ ↕╣╕∆⁹ 

₈ה ⅜ ₉⇔√ ≤│ ─≤⅔╡≤⇔╕∆⁹ 

  ủ ⅜ ⌂   ─  

  ủ ⅜ ⌂   ⌐ ↕╣╢ ⌐╟╡ ⌂╡╕∆⁹ 

ה     ─ ╕√│  ─  

ה                      ─  

ה     ─ ─           ─ ─  

 ⌐⅔↑╢₈ ₉─ ⅎ  

⌐⅔↑╢₈ ₉⌐≈™≡│⁸ ⌐ ∆(1)⅛╠(4)─™∏╣⅛⌐ ∆╢≤≤╙⌐⁸

ⱪכꜟ◓ ≢№╢ ⌐╟╡ ⱪכꜟ◓⁸╣↕ ╩ ⇔≡ ↕╣╢╙─╩

≤⇔╕∆⁹ 

╕√⁸ ⌐⅔™≡ ∆╢₈ ─ⱪכꜟ◓⁸│≡™≈⌐₉ ⌐⅔™≡∕─

⁸ ⁸ ╩ ⇔√╙─≤⌂╡╕∆⁹⌂⅔⁸↓╣╠₈ ₉ ─ ─ ╩

→╢╙─≢│№╡╕∑╪⁹ 

╩ ↑╢ │⁸ ─ ⌐≈™≡ ⇔≡™√∞⅝╕∆⁹ 

β ≢ ⇔√ ⌐⅔™≡ ⅛≈ ⌂ ה ╩ ↑√ ⌐╟╢

⅜⌂↕╣≡™⌂™ ⁸ ─ ╩ √⇔≡™⌂™ ⅜ⱪכꜟ◓⁸│ ↕╣√

≢№∫≡╙⁸ ─ ≤│⌂╡╕∑╪⁹ ─ ⌐≈™≡│ ⌐

↔ ↄ∞↕™⁹ 

(1) ╛ ⌐╟╡ ⅜ ↕╣╢ │↓╣≤ ─ ╩ ∆╢ ⌐╟

╡ ↕╣╢ ה ⅜ ∆╢ ⁸

FIPC ⌂≥─  

(2) ─ ╛ ┼─ ⌂≥⌐≈™≡⁸ ─ ⌐╟╡ ↕

╣√ ⅛╠ ↕╣╢ ה FSC ⁸PEFC

ⱪ꜡◓ꜝⱶ PEFC ⁸₈ ─ ₉ SGEC ⌂≥─  

(3) ─₈ ה ─ ⁸ ─ ─√╘─●▬♪ꜝ▬fi₉ 

( 18 2 )⌐ ≠⅝ ⅜ ↕╣╢ ה  

(4)  ─ ┘ ─ ⌐ ∆╢ ♪♇►fiכꜞ◒ ⌐ ≠⅝

≢№╢↓≤⅜ ↕╣≡™╢ ה  

 

 

ủ ⁸ ─ ⌐≈™≡ 

⁸ ⅜ ↕╣╢ ה ⌐≈™≡│⁸ ♫ⱦⱱכⱶⱭכ

☺ http://www.goho -wood.jp/ ⌐⅔™≡ ≢⅝╕∆⁹ 

ủ ─ ┘ ─ ⌐ ∆╢ ♪♇►fiכꜞ◒ ⌐≈™≡ 

─ ┘ ─ ⌐ ∆╢ ♪♇►fiכꜞ◒ ⌐ ≠⅝

≢№╢↓≤⅜ ↕╣≡™╢ ה ⱶⱭכⱦⱱ♫ה♪♇►fiכꜞ◒⁸│≡™≈⌐

☺כ http://www.rinya.maff.go.jp/j/riyou/goho/inde 20.html ⌐⅔™≡ ≢⅝╕∆⁹ 
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 ⌐⅔↑╢₈ ₉─ ⅎ  

⌐⅔↑╢₈ ₉⌐≈™≡─ │⁸ ⁸ ⁸ │ ─℮

∟⁸™∏╣⅛ ≈ ╩ ⌐ ∆╢╙─≤⇔╕∆⁹ ≤∆╢ ⌐≈™≡

│⁸ ₒ ₓ ⌐ →╢╙─≢№╢↓≤╩ ⇔╕∆⁹ 

⌂⅔⁸ ╩ ↑╢ │⁸ ⌐ ⌐╟╡ ⅜

─ ⌐ ⇔≡™╢↓≤╩ ⇔⁸ ⇔≡™√∞⅝╕∆⁹ 

 

 ₈ ─ ₉⌐≈™≡ ╩ ↑╢  

⅜ ╘╢ ─ ─ ╩ ⌐ ⇔╕∆⁹ ─ ╩

⇔≡ↄ∞↕™⁹ 

ᵑ ∏ ╩ ⇔ ╗↓≤≤⇔⁸ ⌐│₈ ╕√│ ₉⁸₈ ₉╩

∆╢↓≤⁹ 

ᵒ ⁸ ⌐ ∆╢↓≤⁹ ≢│ ≢⅝⌂™ ╩ ∆╢ │⁸

⌐ ∆╢↓≤  

ᵓ ⅜ ╘╢ ─℮∟⁸ ≈ ─ ⌐≈™≡ ∆╢

↓≤⁹ 

ᵔ ≢ ↕╣≡™╢↓≤⅜ ≢⅝╢╟℮ ─ ╙ ⇔ ╗↓≤⁹ 
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 ─ ⌐ ∆╢ ⅝ 

⌐ⱪכꜟ◓√╣↕ ∆╢ ⅜ ─ ╩ ↑╢√╘⌐│⁸

⌐ ∆ ─╒⅛⁸ ≤⌂╢ ⌐ ∆╢ 2 ⁸ 3 ─ ⌐ ∫≡⁸

─ ⌐ ∆╢ ⅝╩ ℮ ⅜№╡╕∆⁹ ∏⁸♃▬ⱪ ─ⱴ♬ꜙ▪ꜟ╙ ⇔≡ↄ∞

↕™⁹ 

 ─ ╣ ┘  

ₒ↓≥╙◄◖ ♃▬ⱪₓ─ ╕≢─ ─ ╣ ┘ │⁸ ─ ╡≢∆⁹ 
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Ͻи˔Ф⅜

ᴂ

Ὧ

Б˔и

₰
ↄ

ᶛχᶎ

יּ

ˢ ⱧỘּיˣ

⁯ ῖ

Ͻи˔Ф⅜

ᴂ

Ὧ

Б˔и

₰
ↄ

ᶛχᶎ

יּ

ˢ ⱧỘּיˣ

⁯ ῖ

Ͻи˔Ф⅜

ᴂ

Ὧ

Б˔и

₰
ↄ

ᶛχᶎ

יּ

ˢ ⱧỘּיˣ

⁯ ῖ

Ͻи˔Ф⅜

ᴂ

Ὧ

Б˔и

₰
ↄ

ᶛχᶎ

יּ

ˢ ⱧỘּיˣ

⁯ ῖ

Ͻи˔Ф⅜

ᴂ

Ὧ

Б˔и

₰
ↄ

ᶛχᶎ

יּ

ˢ ⱧỘּיˣ

⁯ ῖ

Ͻи˔Ф⅜

ᴂ

Ὧ

Б˔и

₰
ↄ

ᶛχᶎ

יּ

ˢ ⱧỘּיˣ

⁯ ῖ

Ͻи˔Ф⅜

ᴂ

Ὧ

Б˔и

₰
ↄ

ᶛχᶎ

יּ

ˢ ⱧỘּיˣ

⁯ ῖ

Ͻи˔Ф⅜

ᴂ

Ὧ

Б˔и

₰
ↄ

ᶛχᶎ

יּ

ˢ ⱧỘּיˣ

⁯ ῖ

Ͻи˔Ф⅜

ᴂ

Ὧ

Б˔и

₰
ↄ

ᶛχᶎ

יּ

ˢ ⱧỘּיˣ

⁯ ῖ

Ͻи˔Ф⅜

ᴂ

Ὧ

Б˔и

₰
ↄ

ᶛχᶎ

יּ

ˢ ⱧỘּיˣ

⁯ ῖ

Ͻи˔Ф⅜

ᴂ

Ὧ

Б˔и

₰
ↄ

ᶛχᶎ

יּ

ˢ ⱧỘּיˣ

⁯ ῖ

Ͻи˔Ф⅜

ᴂ

Ὧ

Б˔и

₰
ↄ

ᶛχᶎ

יּ

ˢ ⱧỘּיˣ

⁯ ῖ

Ͻи˔Ф⅜

ᴂ

Ὧ

Б˔и

₰
ↄ

ᶛχᶎ
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ₒ ♃▬ⱪₓ─ ╕≢─ ─ ╣ ┘ │⁸ ─ ╡≢∆⁹ 

    

⅜ⱪכꜟ◓  ⌐ ℮ ⅝ 

 ─ ╩ ⱪ│⁸aכꜟ◓╢↑ ≢ₑꜟכ♠ ─ ⅝

╩ ∆╢ ⱪכꜟ◓⁸⌐ ⱪכꜟ◓┘ ╟╡⁸ⱴ♬ꜙ▪ꜟ ─ ⌐ ⇔

≡ ╩⇔≡™√∞⅝╕∆⁹ │⁸a ≡⌐ₑꜟכ♠ ⱪכꜟ◓⁸⇔≥≥↓℮⌂ ⁸

─ ⅜ ≤⌂╡╕∆⁹ 

⅜⌂↕╣⌂™ │⁸a ⅜ₑꜟכ♠ ≢⅝∏⁸ ∆╢↓≤⅜≢⅝╕∑╪─

≢↔ ⅔⅝ↄ∞↕™⁹ 

Ὧῖ

ῖ Ὠ

יּ

ˢ ⱧỘּיˣ Ͻи˔ФⱧ ộ עכ◦☼ם ᴣⱧ ộ

ḁ ם ⁮

ᶛχᶎ

Ỳχ◦ Μ

Ῥ

₰

₰

⁯ ῖ
Ͻи˔Ф⅜

ᴂ

ʾ

⁮Б˔и

Ὧ

Б˔и
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 ─  

─ ─√╘⁸ ─ ⌐ ╩ ⇔⁸ ⌐ₐ כ♠

ꜟₑ≢ ╩♃כ♦ ⇔≡™√∞⅝╕∆⁹ 

─ ─ ─ │⁸ ─ ≤⁸ ⌐ ∂√₈ ♃▬ⱪ

│ⱪכꜟ◓⁹∆≢₉ ┼─ ╩ ∫≡ↄ∞↕™⁹ 

⌂ ⅜ ⇔ ─ ╩ √⇔≡™╢↓≤╛ ⇔≡™╢↓≤⅜ ≢⅝⌂™

│ ─ ⅜≢⅝╕∑╪⁹ 

 

ᵑ◌ꜝכ≢ ∆╢↓≤⁹ 

ᵒ ∏ ╩ ⇔ ╗↓≤≤⇔⁸ ⌐│₈ ╕√│ ₉⁸₈ ₉╩ ∆╢↓

≤⁹ │ ≤⇔≡ ≤⇔╕∆⁹  

ᵓ │⁸ ⅜ ⌐ ≢⅝╢ ⅝↕≤⇔⁸ ⅜ ≢ ╣⌂™↓≤⁹ 

ᵔ ⌐ ∆╢↓≤⁹ ≤⌂╠⌂™╟℮⌐ ⇔≡ↄ∞↕™  

ᵕ ⅜ ≢⅝⌂™ ≢⁸ ⅜ ⌂≤⅝│ ⇔≡™√∞⅝╕∆⁹ 

 

 ♃▬ⱪ  

 

 

כ◑ꜟⱠ◄ה꜡♀

 

כ◑ꜟⱠ◄ה꜡♀

ZEH⁸

Nearly ZEH⁸ZEH 

Oriented  

⌐⅔™≡ ⌂ ─  

 

⌐ ╦╢ 
( )  

Ί ừ 

ZEH⁸Nearly ZEH⁸ZEH Oriented  
ה ⅜ ─ ⌐ ⇔√ ⅜↕╣≡™╢↓≤
╩ ⇔╕∆⁹ 

ה │⁸ⱴ♬ꜙ▪ꜟ 3 ╩ ⇔≡ↄ∞↕™⁹ 

 
 

ừ ừ ה ⅔╟┘ ─ ╩ ⇔ ╪∞ ⅔╟┘  

─  
ừ ừ 

ה ⅜ ╘╢ ─ ╩

⌐ ⇔╕∆⁹ 

  

 │⁸ ─ ╩ √∆ ┘ ─ ⅛≈ ╕≢⌐

⇔√ ⌐≈™≡⁸ ─ ⌂ ╩ ⇔⁸a ╡╟⌐ₑꜟכ♠

⌐ ⇔⁸ ⇔≡™√∞⅝╕∆⁹ ─ │⁸ⱴ♬ꜙ▪ꜟ 2 ⁸ 3 ─

₈ ─ ⅝₉╛₈ ╙ⱴ♬ꜙ▪ꜟ₉ꜟכ♠ ⇔≡ↄ∞↕™⁹ 

╢╟⌐ꜟכ♠   

ⱪכꜟ◓ │⁸ ⌐ ⇔⁸ ⌐ₐ ≢ₑꜟכ♠ ─ ╛

╩ ╘ ⇔≡™√∞⅝╕∆⁹a ₑ│⁸aꜟכ♠ ⱪכꜟ◓ ─ₑꜟכ♠ TOP

⅛╠꜡◓▬fi≢⅝╕∆⁹ ↕╣√ │⁸ ꜟכ♠ ≢ ↕╣╢√╘⁸ ⌐│ ∂

│ ⇔≡ ∆╢ ⅜⌂ↄ⌂╡╕∆⁹ 

≢⅝╢ │⁸ ⁸ ≢ ⅛≈ ─ ╩ ≤⇔╕∆⁹ 

⌂⅔⁸ ⌐ ↕╣≡™≡╙₈  ┘ ─ 1

₉─ ╕≢⌐ ⅜⌂↕╣⌂™ │⁸ │ ≤⌂╡⁸

⇔√ │⌂ↄ⌂╡╕∆─≢↔ ↄ∞↕™⁹ 

ₒ↓≥╙◄◖ ♃▬ⱪₓ⌐≈™≡│⁸ ⌐↓≥╙◄◖∆╕™ ─

╕√│ ─ ⅝≢ ⌂ ⁸ ↓≥╙◄◖∆╕™
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─ ⌐≈™≡( ─ ⅝) ─ ⅜ ≢∆ ⁹ ⇔ↄ│⁸₈ ꜙ♬ⱴꜟכ♠

▪ꜟ₉╩ ⇔≡ↄ∞↕™⁹ 

  

ᵑ  │⁸a ╩ₑꜟכ♠ ∫≡⁸ ─ ╛ ♪כ꜡ⱪ♇▪─♃כ♦ ╩

ⱪכꜟ◓⁸™ ⌐ ⅝╩ ⇔≡™√∞⅝╕∆⁹ ╛▪♇ⱪ꜡⁸│♪כ

ⱪכꜟ◓ ╙◘ⱳ⁹∆╕⅝≢♩כ │ⱴ♬ꜙ▪ꜟ 2 ⁸ 3 ╩ ⇔≡ↄ

∞↕™⁹ 

ⱪכꜟ◓⁸│ ⅜ₐ ≡⌐ₑꜟכ♠ ⇔≡™√∞⅝╕∆⁹ 

ᵒ  ◓ꜟכⱪ│⁸a ⌐ₑꜟכ♠ ∆╢ ╛▪♇ⱪ꜡כ♪∆╢ ♃כ♦ ⌐≈™≡⁸

─ⱪכꜟ◓ ─┼ꜟכꜟ ╩◒♇▼♅─≡⇔≥ⱪכꜟ◓⁸ ⇔≡ↄ∞↕™⁹

⅜ ╩ꜟכ♠╠ ℮ ⱪכꜟ◓⁸╙ ⅜ ⌐ ╩ꜟכ♠≡∫╦ ℮

╙ ≢∆⁹ 

ᵓ  ₐ ≢ₑꜟכ♠ ⌂ ⅜∆═≡ ⁸≡╣↕♪כ꜡ⱪ♇▪ה ╕≢⌐

ₐ Ⱳ♃fiₑ⅜ ↕╣√ ≢ ≤⌂╡╕∆⁹ ⌐ ⅜№╢ │⁸a

Ⱳ♃fiₑ│ ≢⅝╕∑╪⁹a Ⱳ♃fiₑ─ ⱪכꜟ◓│ ⅜ ™╕∆⁹

│⁸ ≢ ∆╢ ╩ ⅝⁸ ─ │≢⅝╕∑╪─≢↔ ⅔⅝ↄ∞↕™⁹ 

ᵔ  ─ ⌐ ⅜№╢ │⁸a ╡╟⌐ₑꜟכ♠ ⱪכꜟ◓⁹∆╕⇔

⅜ ≤⌂∫≡ ≤ ⇔≡™√∞⅝╕∆⅜⁸ ─ │ ≤ ⇔⁸

╛⅛⌐ ⇔≡ↄ∞↕™⁹ 

⌂⅔⁸ ─ ⅜ ⌐ ⇔≡™⌂™≤ ╘╠╣√ ⁸ │ ⌐ ↨╪

⅜ ╘╠╣√ ⁸ │ ╩ ╦∏⁸∕─ ⱪכꜟ◓╩ ⌐

⇔╕∆⁹ 

⌐ ∆╢  

βₒ↓≥╙◄◖ ♃▬ⱪₓ≢ ─ ─ ≤⌂∫√╙─≢№∫≡╙⁸ ─

│ ─ ╩ ╡ →≡™√∞⅝╕∆⁹ 

™╕∆◖◄╙≤↓ה ≢₈ ─ ₉╩⇔√⅜⁸∕─ ₈ ₉⅜

≢⅝⌂⅛∫√  

™╕∆◖◄╙≤↓ה ╩ ╡ →√  

™╕∆◖◄╙≤↓ה ≢ ⌐ ╠⌂™  

 

  

╩ ↑⁸ ⌐⅔™≡ 1 ⅛╠ 4 ⌂≥⌐≈™≡ ⇔⁸ ╩

™╕∆⁹⌂⅔⁸o ↓≥╙◄◖ ♃▬ⱪₓ⌐⅔™≡│⁸↓≥╙◄◖∆╕™ ⌐╟╢

╩ ╕ⅎ≡ ™√⇔╕∆⁹ 

1 ─ ⅜⁸ ⱪכꜟ◓√╣↕ ─ ─ ꜟכꜟ ⱪכꜟ◓

⌐ ∆╢ ⌐⅔™≡ ∆╢ ⌐ ⇔√╙─≤⌂∫≡™╢↓≤⁹ 

2 ─ ⅜⁸ ╛ ─ ╘╢ ─ⱴ♬ꜙ▪ꜟ 2 3

⌐ ∆╢ ╩ √⇔≡™╢↓≤⁹ 

3 ⌐│⁸ ─ ─ ⁸ ┘⌐ 2 4

1 ⌐ →╢ ┘ 2 ─ →╢ ╩ ╗⁹ ─ │ ╕⌂™↓≤⁹ 

4 ⁸ ⌐⅔™≡ ╩ ╘╠╣√↓≤⌐╟╡

⅜ ↕╣≡™⌂™↓≤⁹∕─ ⌐ ⇔≡™⌂™↓≤⁹ 

│⁸№ↄ╕≢╙ ⅜ ⌐ ╩ ⇔√ ⌐⁸ ⅜ ↕╣
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╢≤™℮↓≤╩⅔ ╠∑∆╢╙─≢№∫≡⁸₈ⱴ♬ꜙ▪ꜟ 2 ⁸ 3 ─

₉⌐ ∆ ⅜ ≢№╢≤ ↕╣√ ≢ ╘≡ ─ ╩ ∆╢

↓≤≤⌂╡╕∆⁹ 

⌂⅔⁸ ─ ⌐│⁸ ─ ─╖ ⇔⁸ │ ─ ╩ ⇔≡

™╕∆⁹ ∫≡⁸ ─ ≢ ⌂ ╩ ℮↓≤≤⌂╡╕∆─≢⁸ ⌐╟∫≡

│⁸ ⅜ ≤⌂╢ ⅜№╡╕∆⁹ 

╕√⁸ ⌐ⱴ♬ꜙ▪ꜟ ⌐ ↕╣≡™╢ ⌐ ⇔√≤⅝│⁸

╩ ╡ ∆↓≤≤⇔╕∆⁹ 

─ ⌐≈™≡│⁸ ⅜ ╘╢ ⌐ ∫≡ ₁─ ⌐ₐ

⅔╡╟⌐ₑꜟכ♠ ╠∑⇔╕∆⁹ ⅜ ⌂ │⁸a ₑ⅛╠₈ꜟכ♠

₉╩♄►fi꜡⁸⇔♪כ ⇔≡ↄ∞↕™⁹ ⱪכꜟ◓ ⱪכꜟ◓╙⌐ ─ ─ ╩

⅔ ╠∑⇔╕∆ ⁹ 

β ⌐│⁸ ⌂ⱨ◊fi♩╛ ≢─ │≢⅝╕∑╪─≢↔ ⅔⅝

↕™⁹ 

 ─ ⌐≈™≡ 

╩ ↑√ ─ ─ ╛ ─ ╩ ℮ ⁸ ⌐ ⅜

∂√ │⁸ ─ ⌐ ∂≡ ⅝─ ╛ ⅜ ⌂╡╕∆─≢⁸ ⌐ ╘╢ ⌐

™⁸ ─ ⅝╩ ∫≡™√∞⅝╕∆⁹ ∆╢ ⅜ ╕╡╕⇔√╠⁸ ╛⅛⌐

╕≢↔ ↄ∞↕™⁹ 

β ≢№∫≡╙⁸ │ ה ™⌐╟╢ ⇔ ⅎ│ ╘╠╣╕∑╪─≢↔

⅝ↄ∞↕™⁹ 

 ─  

  ₈ ₉─ ⅝─ ⌐ ─ ╩ ⇔≡™√∞⅝╕∆⁹ 

⌐ ≤⌂╢ ⌐ ∆╢ │⁸ⱴ♬ꜙ▪ꜟ 2 ⁸ 3 ╩

⇔≡ↄ∞↕™⁹ 

⅜ ⌐⌂∫√ ≢№∫≡╙ ╩ ∆╢↓≤│≢⅝╕∑╪⁹ 

 ∕─ ─  

─ ⌐≈™≡│ ⌐ →╢ ╡≢∆⁹ ⌐⌂™╙─╩ ⇔╟℮≤∆╢

│⁸№╠⅛∂╘ ⌐↔ ↄ∞↕™⁹♀꜡ה◄Ⱡꜟ◑כ ה ה꜡♀⁸┘

◄Ⱡꜟ◑כ ╠⅛ZEH ⌐⅔™≡⁸ZEHה Nearly  ZEH⁸╕√│ Nearly ZEH⅛╠ ZEH┼─

≢∆⁹√∞⇔⁸Nearly  ZEH│⁸ ⅜ ╠╣╕∆─≢↔ ↄ∞↕™⁹ 

─  ─  ─  

  ᵑ 

─   ᵑ 

  ᵑ 

ќ ⁸ ќ   ᵒ 

  ᵓ 

⁸ ═   ᵔ 

─   ᵕ 

─ ⁸   ᵖ 

─  

ᵑ ₈ ─ ₉─ ⅝╩ ∫≡ↄ∞↕™⁹√∞⇔⁸ ┘

─ ⌐╟╠⌂™ ─ ⌐╟╢ │⁸ ⌐⌂╢ ⅜№╡╕∆─≢⁸№╠
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⅛∂╘ ⌐↔ ↄ∞↕™⁹ 

ᵒ ₈ ─ ₉─ ⅝╩ ∫≡ↄ∞↕™⁹ 

ᵓ │ ≢ ╘╢ ─ ≢№╢ ⌐ ╡╕∆⁹

⌐ ─ ≢ ⇔≡ↄ∞↕™⁹ ⅜ ≢ ╘╢ ─

╩ ⅎ╢ │⁸ ⌐↔ ↄ∞↕™⁹ 

ᵔ ⌐ ─ ≢ ⇔≡ↄ∞↕™⁹√∞⇔⁸ ⌐ ℮

─ ─╛╡ ⇔ ╩ ∆╢ ╩ ↄ ─ │ ≢⅝╕∑╪⁹

↓─ ⁸₈ ─ ₉─ ⅝╩ ∫≡ↄ∞↕™⁹ 

ᵕ ─ │ ≢∆⁹ ⌐ ─ ╩ ⇔ ─ ≢ ⇔≡

ↄ∞↕™⁹√∞⇔⁸ ─ ╩ √↕⌂ↄ⌂╢ │⁸ │

↕╣╕∑╪⁹↓─ ⁸ │ ↕╣╕∆⁹ 

ᵖ ⌐ ─ ≢ ⇔≡ↄ∞↕™⁹√∞⇔⁸ ─ │≢⅝╕

∑╪⁹ 

 

⅝⌐≈™≡ 

⅜ ≤⌂∫√ │⁸ ─ ┘ ⌐ ╘╢≤↓╤⌐ ™⁸

─ ⅝╩ ℮ ⅜№╡╕∆⁹╛╗╩ ∏ ╩ ∆╢ │⁸ ─ ⌐

─ ⅝╩ ℮ ⅜№╡╕∆⁹ 

⌂⅔⁸ ─ ╩ √↕⌂™ ┼─ │ ╘╠╣╕∑╪─≢↔ ↄ∞↕™⁹ 

 ─  

 ─ ╡ → 

╩ ⱪ│⁸כꜟ◓√↑ ─ ⌐╟╡⁸ ╩ ─ⱪכꜟ◓√↑ ⅜

╩ ╦⌂™↓≤≤∆╢ ⌐│⁸ ─ ╩ ╢ ⅜№╡╕∆⁹

─ ╡ →╩ ℮ ⅝─ ⌐≈™≡│⁸№╠⅛∂╘ ┼↔ ↄ∞↕™⁹ 

 ─ ╡ → 

│⁸ ⇔≡⅛╠ ╩ ↑╢╕≢─ ⌐ ∂√ ⌐╟╡ ╩

╡ →╟℮≤∆╢≤⅝│ ╛⅛⌐⁸ ⌐ ╢ ─ ─ ┘↓╣⌐

↕╣√ ⌐ ⅜№╢≤⅝│ ╩ ⇔≡⅛╠ ⌐⁸a ≢ₑꜟכ♠

╡ →─ ⅝╩ ℮ ⅜№╡╕∆⁹ 

│⁸ ─ᵑ─ ╩ₐ ⁸⇔♪כ꜡ₑ⅛╠♄►fiꜟכ♠ ⌐ₐ

ⱪכꜟ◓⁸⇔♪כ꜡ₑ⌐▪♇ⱪꜟכ♠ ⌐ ⇔ ⅝╩ ⇔≡ↄ∞↕™⁹ 

ⱪכꜟ◓ │⁸ ⅛╠─ ⌐ ⅜⌂™↓≤╩ ⇔⁸a ≢ₑꜟכ♠

╡ →─ ⅝╩ ⌂∫≡ↄ∞↕™⁹ 

⅜ ⌐ ⇔ ∆╢  

  

ᵑ ◓ꜞכfi ╡ →  

 ─  

│ ─ ╩ ∫≡⅔╡⁸ ⅜ ⌐∕─ ╩ ≢ ∆╢↓

≤│⁸ ─ ╩ ∆╢↓≤⌐⌂╢√╘⁸ ╘╠╣╕∑╪⁹ 

│⁸ ─ ⌐╟╡⁸ ╩ ↑√ ╩ ⇔╟℮≤∆

╢ │⁸№╠⅛∂╘⁸ ─ ╩ ╢ ⅜№╡╕∆⁹ 

│⁸ ─ᵑ─ ╩ₐ ⁸⇔♪כ꜡ₑ⅛╠♄►fiꜟכ♠ ⌐ₐ
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ⱪכꜟ◓⁸⇔♪כ꜡ₑ⌐▪♇ⱪꜟכ♠ ⌐ ⇔ ⅝╩ ⇔≡ↄ∞↕™⁹ 

ⱪכꜟ◓ │⁸ ⅛╠─ ⌐ ⅜⌂™↓≤╩ ⇔⁸a ≢ₑꜟכ♠

─ ⅝╩ ⌂∫≡ↄ∞↕™⁹ 

│ ⌐ ⇔≡⁸₈ ₉╩ₐ ⅔╡╟⌐ₑꜟכ♠ ╠

∑⇔╕∆⁹ ⱪכꜟ◓ ⌐╙ ─ ─ ╩⅔ ╠∑⇔╕∆⁹  

⅜ ⌐ ⇔ ∆╢  

  

ᵑ ◓ꜞכfi ─  

  

╩ ↑√ │⁸ ╩ ↑√ ─ ⅜ ⇔√≤⅝│⁸

⅜ ─ ⌐ ∫≡ ⌐ ↕╣√↓≤╩ ∆╢√╘ₐ ₑꜟכ♠

⌐╟╡ ⌐ ⇔⁸ ╩ ∫≡™√∞ↄ ⅜№╡╕∆⁹ 

─ │⁸ⱴ♬ꜙ▪ꜟ 2 3 ─₈ ─ ⅝₉╛₈ ♠

╙ⱴ♬ꜙ▪ꜟ₉ꜟכ ⇔≡ↄ∞↕™⁹ 

 ╕≢─ ╣ 

⅜ ⇔√ │⁸₈  ┘ ─ 2

₉─ ╕≢⌐ ⌐ ⇔⁸ ╩ ∫≡™√∞ↄ

⅜№╡╕∆⁹ ⌐ ⅜ ╦╣⌂™ ⁸ ╩ ↑╢↓≤│≢⅝╕

∑╪⁹ 

ᵑ  │⁸a ╩ₑꜟכ♠ ∫≡⁸ ─ ╛ ♪כ꜡ⱪ♇▪─♃כ♦ ╩

ⱪכꜟ◓⁸™ ⌐ ⅝╩ ⇔≡™√∞⅝╕∆⁹ ╛▪♇ⱪ꜡⁸│♪כ

ⱪכꜟ◓ ╙◘ⱳ⁹∆╕⅝≢♩כ │ⱴ♬ꜙ▪ꜟ 2 ⁸ 3 ╩ ⇔≡ↄ

∞↕™⁹ 

ⱪכꜟ◓⁸│ ⅜ₐ ≡⌐ₑꜟכ♠ ⇔≡™√∞⅝╕∆⁹ 

ᵒ  ◓ꜟכⱪ│⁸ ⅜ₐ ⌐ₑꜟכ♠ ⇔√ ─ⱪכꜟ◓⁸≡™≈⌐ ꜟ

─┼ꜟכ ╩◒♇▼♅─≡⇔≥ⱪכꜟ◓⁸ ⇔≡ↄ∞↕™⁹ ⅜ כ♠╠

ꜟ╩ ℮ ⱪכꜟ◓⁸╙ ⅜ ⌐ ╩ꜟכ♠≡∫╦ ℮ ╙ ≢∆⁹ 

ᵓ  ₐ ≢ₑꜟכ♠ ⌂ ⅜∆═≡ ⁸≡╣↕♪כ꜡ⱪ♇▪ה ─

╕≢⌐ₐ Ⱳ♃fiₑ⅜ ↕╣√ ≢ ≤⌂╡╕∆⁹ ⌐ ⅜№╢

│⁸a Ⱳ♃fiₑ│ ≢⅝╕∑╪⁹a Ⱳ♃fiₑ─ ⱪכꜟ◓│ ⅜

™╕∆⁹ │⁸ ≢ ∆╢ ╩ ⅝ ─ │≢⅝╕∑╪─≢↔

⅝ↄ∞↕™⁹ 

ᵔ  ─ ⌐ ⅜№╢ │⁸a ╡╟⌐ₑꜟכ♠ ⱪכꜟ◓⁹∆╕⇔

⅜ ≤⌂∫≡ ≤ ⇔≡™√∞⅝╕∆⅜⁸ ─ │ ≤

⇔⁸ ╛⅛⌐ ⇔≡ↄ∞↕™⁹ 

⌂⅔⁸ ─ ⅜ ⌐ ⇔≡™⌂™≤ ╘╠╣√ │ ⌐ ↨╪

⅜ ╘╠╣√ ⁸ │⁸ ╩ ⇔⁸∕─ ⱪכꜟ◓╩ ⌐

⇔╕∆⁹ 

 

⌐ ∆╢  

βₒ↓≥╙◄◖ ♃▬ⱪₓ≢ ─ ╩ ↑√╙─≢№∫≡╙⁸ ─ │

─ │ ↕╣╕∑╪⁹ 

™╕∆◖◄╙≤↓ה ─ ╩ √↕⌂ↄ⌂∫√  
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™╕∆◖◄╙≤↓ה ─ ─ ⅜ ≤⇔≡ ⇔⌂™  

™╕∆◖◄╙≤↓ה ≢ ─ ╩ ╘╠╣√  

 

  ─  

│⁸ ─ᵑ ┘ᵒ─ ⅜ ∫√ ⌐ ≤⌂╡╕∆⁹ 

ᵑ ╩ ↑≡™╢↓≤ 

ᵒ ⅛≈ ─ ⇔≡™╢↓≤ 

ᵑ │ᵒ─ ╣⅛ ™ ⅛╠ ﬞ ⅛≈⁸ ╕≢⌐ ⇔≡ↄ∞↕

™⁹⌂⅔⁸ ⌐ ↄ⌂╢╒≥ ⅜ ↄ⌂╢↓≤⅜ ↕╣⁸↓─ ⁸

─ ⌐ ╩ ∆╢↓≤╩↔ ↄ∞↕™⁹ 

 ⌐╟╢  

│⁸ ─ ⌂ ╩ ╢√╘⁸ ⌐ ⱪכꜟ◓≡∂ ⌐ ⇔≡

─ ─ ┘ ╩ ⱪכꜟ◓⁸≡∫⅜√⇔⁹∆╕⇔ ⌐№∫≡│⁸

─ ⌐ ⇔⁸ ─ ⌐ ↔ ↄ∞↕™⁹ 

1 ⱪכꜟ◓ │⁸ ⅜ ─ ⌐≈™≡ ╩ ╘⁸ ╩ ℮

│⁸↓╣⌐ ⇔⌂↑╣┌⌂╡╕∑╪⁹ 

2 ⅝ ⌐ ⇔√ ─ ╩ ⇔≡™√∞⅝╕∆─≢⁸ ⇔⌂™╟℮ ⌐

⇔≡ↄ∞↕™⁹ ⅜ ≢⅝⌂™ │ ⅜ ╦╣╕∑╪⁹ 

3 2 ⌐⅔™≡╙ ─ ╩ ╘╢ ⅜№╡╕∆─≢⁸ ⌐ ∆╢

╩ ╗⁹ │ ⌐ ↑≡ ⇔⁸ ה ⌐ ↔ ↄ∞↕™⁹

─ ⌐≈™≡│⁸ ⅜ ╘╢ ⌐ ∫≡ ₁─ ⌐

ₐ ⅔╡╟⌐ₑꜟכ♠ ╠∑⇔╕∆⁹ ⅜ ⌂ │⁸a ╠⅛ₑꜟכ♠

₈ ₉╩♄►fi꜡⁸⇔♪כ ⇔≡ↄ∞↕™⁹ ⱪכꜟ◓ ⱪכꜟ◓╙⌐ ─

─ ╩⅔ ╠∑⇔╕∆ ⁹ 

β ⌐│⁸ ⌂ⱨ◊fi♩╛ ≢─ │≢⅝╕∑╪─≢↔ ⅔

⅝ ↕™⁹ 

 ─ ─ ┘ ™ 

1 │⁸ ⌐ ╢ ╩ ⇔√ ⁸ ─ ⌐ ∫≡

≤⌂╢ ─ ⅜ ↕╣√⅛ ╩ ℮≤≤╙⌐⁸ ⌐ ∂≡₈

⌐╟╢ ₉╩ ™⁸ ⌐ ╢ ─ ⅜⁸ ─

─ ┘↓╣⌐ ⇔√ ⌐ ∆╢≤ ╘√≤⅝│⁸ ∆═⅝ ─ ╩

⇔⁸ ⅜ ╘╢ ⌐ ∫≡ ₁─ ⌐ₐ ╟⌐ₑꜟכ♠

╡⅔ ╠∑⇔╕∆⁹ ⅜ ⌂ │⁸a ₑ⅛╠₈ꜟכ♠ ─ ─ ₉

╩♄►fi꜡⁸⇔♪כ ⇔≡ↄ∞↕™⁹ ⱪכꜟ◓ ⌐╙ ─ ─ ╩

⅔ ╠∑⇔╕∆⁹ ⌂⅔⁸o ↓≥╙◄◖ ♃▬ⱪₓ⌐⅔™≡│⁸↓≥╙◄◖∆╕™

⌐╟╢ ╩ ╕ⅎ≡ ╩ ™√⇔╕∆⁹ 

╕√⁸ ⌐ ╢ ─ ⌐⅔™≡⁸ ─ ⇔⅜ ≤ ⇔√

│⁸ ∆═⅝ ─ ╩ ⇔≡ ∆╢↓≤⅜№╡╕∆⁹ 

2 ™─ │⁸ ⅜ ⇔√ ⌐╟╡╕∆⁹ ™│⁸ ₁─

⅜ ⇔√ ─ ─ ⌐ ⅜ ╡ ╕╣╕∆⁹ ─

ⱪכꜟ◓│ ≢│⌂ↄ⁸ ⌐ ⌂™╕∆⁹╕√⁸ ─ │

⌐ ∆╢↓≤│≢⅝╕∑╪⁹ ⅜ ╩ ↑ ╢─│⁸↓─ ≤

⌂╡╕∆⁹ 
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3 ™│⁸ ─ ┘ ⌐ ∂≡ ⅜ ⇔√ ⌐╙╟╡

╕∆⅜⁸ ╙ ™ ≢ ─ ╩ ⇔√ ─ ≤⌂╡╕∆⁹⌂⅔⁸ ╛

⅝─ ≢ ╣╢↓≤⅜№╡╕∆─≢↔ ↄ∞↕™⁹ 

 ⌐№√∫≡─  

 ─ ⌂  

─ ⌐≈™≡│⁸ ≤⌂╢ ─ ╩ ⇔≡⁸ ⌂ ╩

∫≡ↄ∞↕™⁹ 

֘ ─ ֙ 

ч │⁸ ⌐ ⌂╙─⌐ ╡╕∆⁹ 

⌐ ⇔⌂™╙─│╙∟╤╪─↓≤⁸ ⌐ ⇔√↓≤⅜ ≢⅝⌂™

╙ ≢⅝╕∑╪⁹ 

ш │⁸ ⌐ ⇔√╙─⅜ ≢∆⁹ 

щ │⁸ ─ ≤ ⇔≡ ⇔⌂™≢ↄ∞↕™⁹ 

  ≤⌂∫√ ⅜≥─ ≢№╢⅛ ≢⅝╢╟℮ ╩ ⌐⇔≡ↄ∞↕™⁹ 

   ─╒⅛⁸ ה ⌐ ⇔√ ⌂ ╩ ∫≡ↄ∞↕™⁹ 

 ╩ ∆╢ ≤⇔≡⁸ ─ ⌐⅔™≡ ⇔≡™╢ ⁸ ⁸

⁸ ⁸ ╩ ≢⅝╢ ○fiꜝ▬fi ─ ≢♃כ♦⁸│ ╩ ⅎ≡

⅔™≡ↄ∞↕™⁹ 

 ─  

│⁸ ─ ≤⌂╡╕∆⁹ ⌐№√∫≡│⁸ ╩ ™√ ≤⇔

≡ ⇔≡ↄ∞↕™⁹ 
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 ┘ ─  

ⱪכꜟ◓  ─  

ⱪכꜟ◓ │⁸ ─ ⌐↔ ↄ∞↕™⁹ 

1 ─ ⌐ ∆╢ │⁸ ⌐ⱪכꜟ◓√╣↕ ∆╢ ╩╙≤⌐⁸ ╩

⌐⁸ ≢№╢ ⌐ ╡ ≡≡™√∞⅝╕∆⁹⌂⅔⁸ ⌐№∫≡│⁸

⌐ⱪכꜟ◓ ∆╢ ⅜ ╩ ╢ ⱪכꜟ◓⁸ ≢ ≤⌂╢ ┘

─ ⌐ ∆╢ ─ ╩ ⇔≡⁸ ─ ⌐╟╢ ─ ≢ ╩

╛∆↓≤⅜≢⅝╢╟℮⌐⇔╕∆⁹√∞⇔⁸ √╡─ ─ │ 35 ╩ ≤⇔╕

∆⁹ 

2 ⌐ⱪכꜟ◓ ∆╢ ─ ╟╡ ⁸ ─ ╟╡ ⁸

─ ╟╡ ⌐ ⇔√ │⁸™∏╣╙ ≤⌂╡╕∑╪─

≢ ↔ ↕™⁹ 

3 ⌐ ⌐ ∆╢ ⅜№╡╕∆⁹ ⌐ ⇔ ⌐

╠⌂™╙─⌐≈™≡│ ─ ≤⌂╡╕∑╪⁹╕√⁸ ≤⇔≡ ╘╠╣√ ╕≢⌐

⅛≈ ╩ ∆╢ ⅜№╡╕∆⁹ 

4 ⅜ ⅛≈ ⌐ ↕╣╢↓≤╩ ⌐⁸ ─ ─ ⁸

╩ ™√∞ↄ↓≤⅜№╡╕∆⁹ 

5 ─ ⅝⌐ √∫≡│⁸ ⱪכꜟ◓ ─ ⅜ ⇔√

⌐ ╢ ⱪכꜟ◓⁸≡™≈⌐ ─ⱪכꜟ◓⁸╘≥╕╡≥⅜ ─┼ꜟכꜟ

─♅▼♇◒╩ ⇔√ ≢⁸ ⇔≡ ⌐ ≤⇔≡ ∆╢↓

≤≤⇔╕∆ ↓─ ⁸ ⅛╠─ ⌐≈™≡─ ⇔≥ⱪכꜟ◓┘

≡ ⌐ ╢ ⌐≈™≡♅▼♇◒⇔√↓≤╩ ∆╢ ╩ ⇔≡™√∞⅝

╕∆ ⁹ 

6 ⌐ⱪכꜟ◓ ∆╢ ⌐≈™≡╙⁸ ╩ ╘╢↓≤≤⇔╕∆⁹

 4.2 2  

7 ⁸ │₈  ┘ ─ ₉─ ╘

╠╣√ ⌐ ∫≡™√∞⅝╕∆⁹ 

8 ⅛╠ ─ ╛ ╩ ↕╣√ │⁸ ╛⅛⌐ ⇔≡ↄ∞↕™⁹ ⌂

╩™√∞↑⌂™ ⁸ ╩ ╡ →≡™√∞ↄ↓≤╛ ─ ╩ ℮↓≤⅜

№╡╕∆⁹ 

9 ⌐ ⇔ ⁸ ⌂ ╡ ⅜ ╘╠╣√ │⁸ ⌐ ╢ ─

╩ ℮≤≤╙⌐⁸ ⌐ ™ ─ ─℮∟ ≤⌂∫√ ╩ ⇔≡™

√∞⅝╕∆⁹ 

10 ⌐ ╢ ⌐ ⇔≡│⁸ ⌐ ╢ ─ ─ ⌐ ∆╢

30 179 ─ 29 ⅛╠ 32 ⌐⅔™≡⁸ ╩ ∆ ↕╣≡™╕

∆⁹ 

11 ⌐⅛⅛╦╢ │⁸ ─ ∆╢ ─ ⁸ ⇔≡™√∞ↄ

⅜№╡╕∆⁹a ₑ╛ₐꜟכ♠ ⌐ₑꜟכ♠ ⁸▪♇ⱪ꜡כ♪⇔√ │⁸

∏♄►fi꜡כ♪⇔ ⇔≡ↄ∞↕™⁹ 

12 ─ ⅝─ ╩ ⇔⁸ ⌐╟∫≡│∕─ ╩ ⌐

∆╢ ⅜№╡╕∆⁹ 

 ┼─▪fi◔כ♩ ⌐≈™≡ 

⌐ ─ ╩ ↑√ ─ ⁸ ⇔ↄ│ ┼─

▪fi◔כ♩╩ ⇔╕∆⁹▪fi◔כ♩─ │⁸ ─ ⌐ ╢

─ ╩ ה ∆╢╙─≤⇔≡ ↕∑≡™™√∞ↄ╙─≢№╡⁸∕─ ─ ≢─
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│ №╡╕∑╪⁹ 

▪fi◔⁸│≡™≈⌐♩כ ─ⱱכⱶⱭכ☺⌐≡ ⇔╕∆⁹ 

http://chiiki - grn.jp  

 ─ ⁸ ─ ⁸  

⁸ ╛ⱴ♬ꜙ▪ꜟ ⌐ ∆╢ ⅜⌂↕╣√ ⁸ ─ ⅜ ∂╠╣ ╢↓

≤⌐ ⇔≡ↄ∞↕™⁹ 

1 ⌐ ╢ ─ ─ ⌐ ∆╢ 17 ─ ⌐╟╢

─ ⁸ 18 ─ ⌐╟╢ ─ ┘ 19 1 ─ ⌐╟╢ ─

⁹ 

2 29 ⅛╠ 32 ╕≢─ ⌐╟╢ ⁹ 

3 ─ ─ │ ─ ╩ ╦⌂™↓≤⁹ 

 ╕√⁸ ⌐╟╢ ─ ─ ╩ ⇔√ ⌐≈™≡│⁸

│ ⌐╟╢ ─ ה ⁸ ≢─ ה ⌂≥─ ⅜№∫√↓≤⅜ ⇔√

⌐│⁸ 10 ─ ⌐ ≠ↄ ─ ≤⌂╢↓≤⅜№╡╕∆⁹ 

─ⱪכꜟ◓ ⌐ ⌂ ⅜ ╘╠╣√ ⱪכꜟ◓⁸│ ─ ╩ ↑ ↑

⌂™ ⅜№╡╕∆⁹╕√⁸ ⌐ ⅜ ↕╣≡™╢ ⌐│⁸ ╩ ⇔≡™√∞

ↄ ⅜№╡╕∆⁹ 

 ─  

≢ ⇔⁸╕√│ ─ ⇔√ ╩⁸

⅛╠ 10 ⁸╕√│ ⌐ ─ ⌐ ⇔≡ ⇔⁸ ⇔⁸

⇔⁸ ⇔ ↑⁸ ⌐ ⇔⁸ │ ╡ ⇔∆╢↓≤╩™℮⁹ ⇔╟℮≤∆╢ │⁸ ⌐

⌐≈™≡⁸ ─ ╩ ↑⌂↑╣┌⌂╡╕∑╪⁹∕─℮ⅎ≢ ⅜ ╡

↕╣√ ⌐│ ─ ╕√│ ╩ ⇔≡™√∞⅝╕∆⁹⌂⅔⁸ │⁸

⌐ ∂≡ ─ ⌐≈™≡ ∆╢↓≤⅜№╡╕∆⁹ 

 ─ ┘ ⌐ ℮ ┘ ⌐≈™≡ 

─ ⅜ ─ ≤⌂∫√ │⁸ ─ ╛ ⅜

╦╣╕∆⁹ ─ ⌂ ⌐ ╘╢≤≤╙⌐⁸ ⌐ ∆╢

╩ ╗⁹ │ ─ ∆╢ ─ ⁸ ⌐ ⇔⌂↑╣┌⌂╡╕∑╪⁹ 

 ─  

⌐⅔™≡⁸ ─ ╡ ⇔⌐ ∆╢ ≢ ─ ⅜ ∂√ ⌐│⁸

⌐ ╢ ⌐≈™≡ ה ╩ ╗ ─ ⌐

─ │ ה ה ה ─ ה ╩ ∂√

ה ∂╠╣√ ─ ╩ ∆╢↓≤⅜№╡╕∆⁹ 

 ─ ⌐≈™≡ ≡  

⇔√ ⌐≈™≡│⁸ ⌐ ╢ ⌐ ∆╢ ╛ⱪכꜟ◓⁸ ⌐ⱪכꜟ◓

∆╢ ┼ ⌂ ─ ╛▪fi◔כ♩ ─ ⌐≈™≡ ↕∑≡

ↄ↓≤⅜№╡╕∆⁹ 

─ ⅜ₒ↓≥╙◄◖ ♃▬ⱪₓ⌐╟╢ ⁸ ⅜ ─◓ꜟ

ⱪכ ╡╟⌐ꜟכ♠ ╕√│ ⌐ ⇔√ ╛ ─℮∟⁸↓≥╙◄

◖∆╕™ ≢ ⌂ ╛ │⁸ ╕√│ ⅜↓≥╙◄◖∆╕™

⌐ ™√⇔╕∆⁹ 

╕√⁸ ─ ≤⌂╢ ⌐ ⇔ ⅛╠ ─ ╩ ↑≡™⌂™⅛╩ ∆╢

√╘⌐ ∆╢↓≤⅜№╡╕∆⁹ 
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 ⌐ ∆╢▪fi◔ה♩כⱥ▪ꜞfi◓ ┼─  

─ ╩ ↑√ ⌐│⁸ fiכꜞ◓ ─ ╡ ╖⌐ ∆╢ ה ─√

╘⌐⁸▪fi◔כ♩╛ⱥ▪ꜞfi◓ ⌐ ⇔≡™√∞ↄ↓≤⅜№╡╕∆⁹ 

 ─◄Ⱡꜟ◑כ כ◑ꜟⱠ◄ה꜡♀ ZEH⁸Nearly ZEH⁸ZEH 

Oriented⌐ ╢  

╩ ↑√ │⁸ ─ ⁸ ─ ⅛╠ 14◌ ─◄Ⱡꜟ◑כ

⌐ ∆╢ ╩ ∫≡™√∞ↄ≤≤╙⌐⁸ ▪fi◔כ♩╩ ™√∞⅝╕∆⁹⌂⅔⁸

─ ⅜ ╣√ ⁸◄Ⱡꜟ◑כ ⌐♃כ♦ ⅜ ∂≡™╢ │⁸14

ﬞ ⌐ ╗↓≤│≢⅝╕∑╪⁹ 

  ⌐ ∆╢ │ ─₈♀꜡◄Ⱡ ₉⅜ ™╕∆⁹ 

│WEB ≢↔ ≤⌂╡╕∆⁹ ⅔ ™ ⱪכꜟ◓⁸ ⌐ ≡≡ 

↔≤⌐꜡◓▬fi ID ≤Ɽ☻꞉כ♪╩ ™√⇔╕∆─≢⁸ ⌐⅔ ⅎ™√ 

∞⅝⁸ ┼↔ ╩⅔ ™™√⇔╕∆⁹ 

ₒ ♀꜡◄Ⱡ  ₓ  

 TEL  050-3734-9677 10 00~16 00  

 mail  houkoku@kkj.or.jp  

  

↓─ⱴ♬ꜙ▪ꜟ⌐╟╢╒⅛⁸ ─ ⌐ ⇔≡│⁸ ─ ⌐ ╘╢≤↓╤⌐╟╡

℮ ⅜№╡╕∆⁹ 

 ⌐ ╢ ─ ─ ⌐ ∆╢ 30 179  

 ⌐ ╢ ─ ─ ⌐ ∆╢ 30 9 26 255

 

 12 12 21 ה 9  

 ⌐⅔↑╢ ─ ™⌐≈™≡ 34 3 12  74

 

 ⌐⅔↑╢ ─ ™⌐≈™≡ 34 4 15

120  

 ⌐⅔↑╢ ─ ⌐≈™≡ 17 9 1

37  

 ⌐╟╡ ⇔√ ─ ™⌐≈™≡ 20 12 22

67  

ה  ꜟꜝ♩כꜙ♬Ⱳfiכ◌ 4 4 1

457  

fiכꜞ◓   

 ∕─ ⌐ ╘╢╙─ 
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 ™ ╦∑  

⌐ ∆╢⅔ ™ ╦∑│⁸ ─ ╕≢⅔ ™⇔╕∆⁹ 

  

─ ♃▬ⱪ  ⱴ♬ꜙ▪ꜟ ∑  

 
 

 

 

TEL 03 -5229-7561 

β 
11 00 12 00 
13 00 16 00 

כ◑ꜟⱠ◄ה꜡♀  

 

 

 

 

כ◑ꜟⱠ◄ה꜡♀
 

™ ╦∑│ ⱷכꜟ

≢⅔ ™⇔╕∆⁹  

zero@kkj.or.jp 

TEL 03 -5579-8250 

β 
10 30 12 00 
13 00 16 30 

β ⁸ ╩ ↄ  
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 ─ ⌐≈™≡ ₈  ─ ₉  

 

⌐≈™≡│ ≤⇔≡ ≤⇔╕∆⅜⁸ ↨╪ ╩ ∆

╢▪ⱪꜞ◔כ◦ꜛfi╩ ⇔⁸ ♁ⱨ♩►▼▪ ≢ ⇔≡™╢₈♦☺

♃ꜟ ╡╟⌐₉ꜟכ♠◒♇▼♅  ⅜ ≢⅝╢ ╩♃כ♦ ─ ╘

⌐ ∂≡ ≢⅝╢ ⌐ ╡ ─ ╩ ╘╕∆⁹ 

⇔ↄ│ https://www.jcomsia.org/kokuban/software/  

╩♃כ♦ ‚ ∆╢ ⌐ ⱱכⱶⱭכ☺ ─₈♦☺♃ꜟ ₉ꜟכ♠◒♇▼♅ 

⌐≡⁸ ≢№╢↓≤╩ ╘ ⇔≡ↄ∞↕™⁹ 

│⌐ ─♃כ♦ ‚ ⌐↔ ↄ∞↕™⁹ ─♃כ♦ ⁸ ⌐╟╡ ↕╣⌂

™ │ ─ ╩ √⇔≡™╢↓≤⅜ ≢⅝⌂™↓≤⌐⌂╡╕∆─≢ ─♃כ♦

╩ ⇔≡ↄ∞↕™⁹ ≢⅝⌂™ │⁸ ╩ ⇔⌂™≢ↄ∞↕™⁹ 
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 └⌂  

1 ⁸   
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