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╘≡⅝╕⇔√⁹ ─ 2 ≢│⁸ ╡ ╗═⅝ ≤⇔≡₈ ₉⁸
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з 9 

  

─ ≠↑ 

─ ≢⁸a ≤ ╩ ⇔⁸ ╩ ⅛⇔≡ ⇔™╕∟⌐⇔╕⇔╞℮ₑ╩ →⁸

╕∟≠ↄ╡─ ≤⇔≡™╕∆⁹ │⁸₈  20

9 26  17 ₉ 8 ⌐ ↕╣╢Γ ─ ⌐ ∆╢ ⅛≈

⌂ ─ ⅔╟┘ ╩ ⅛≈ ⌐ ∆╢√╘⌐ ⌂ Δ╩ ╘√╙─≢

∆⁹ 

╕√ ⅜ ∆ ₈╖╪⌂⅜ ╖╛∆ↄ⁸ ╠⇔╛∆™╕∟₉─

─√╘⁸ ⅛╠─ ─ ⌂ ╩ ∆≤≤╙⌐⁸ ╛ ⁸

─ ≡─ ⅜⁸ ⌐ ∆╢ ╩ ⁸ ∆╢ ─ ≤⌂╢╙─≢∆⁹ 
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з 10 

─  

≢ ℮ ─ ╩

⌐ ⇔╕∆⁹╕√↓╣╠─ │⁸

₈ ₉⁸₈ ₉⁸₈ ₉⁸

₈ ─ ₉⁸₈ ₉─ 5

⅔╟┘ ╩ ╘≡™ↄ ≢─

≤⌂╢₈ ה ─ ≠ↄ╡₉─

1 ⌐ ⇔≡ ⇔╕∆⁹ 

 

╕√ ─ │ ≤

⇔⁸ ─ ─ ⌐╟╡ ⁸

≤─ ⅜ ⌂ ⌐

│ ⌐ ⌂ ≢ ╡ ╗↓≤

≤⇔╕∆⁹ 

Ẽ ≢ ╡ ℮ ─ ≤  

 

─  

2019 31 ⅛╠ 2023 ╕≢─ 5 ≤⇔╕∆⁹ 

≢│ 15 ⌐ ╩ ⇔≡ ⁸ ─

ה⇔ ╩ ≡⁸ ⌐ ∆╢ ╩ ⇔≡⅝╕⇔√⁹ 

⁸ ⌐ ∆╢ ⌂ ⅝│ ⇔ↄ⁸↓╣⌐ ∆╢√╘ ╙ 5 ╩

1 ╡≤⇔≡ ⌐ ⇔╩ ∫≡™ↄ↓≤≤⇔╕∆⁹ 

  



з 11 

 ∆═⅝ ─  

 

╕⇔™  

≢│⁸ ∆ ≤⇔≡ò╖╪⌂⅜ ╖╛∆ↄ ╠⇔╛∆™╕∟ó

⅜ →╠╣≡™╕∆⁹╕√ ∆ ─√╘─ ≤⇔≡⁸ ⅜↓╣╕≢ ╪≢

⅝√₈ ⅛⌂ ╛ ₉⁸₈ ╛ ₉⁸₈╙─≠ↄ╡─ ₉⁸₈ ◖Ⱶꜙ♬♥▫─ ₉⌂≥

─ ╠⇔↕╩ ⅛⇔⌂⅜╠⁸╖╪⌂⅜ ⇔≡ò ⅝ó⁸ò ╠⇔ó⁸ò ≡ó⁸ò ┘ó⁸ò ⇔╖ó⁸

╩ ⅛⌐ ╠⇔≡™↑╢╟℮⌂╕∟≠ↄ╡⌐ ╡ ╗↓≤⅜ ↕╣≡™╕∆⁹ 

≢│↓╣╩ ⅛╠ ⅎ╢╙─≤⇔≡⁸ ─ ╢ ⅛⌂ ╛ ⁸ ╛

⌂≥─ ─ ╩ ╡⁸ ⇔⁸ ◖Ⱶꜙ♬♥▫╛╙─≠ↄ╡⌐╟╢ ╩ ∂

≡ ⅝╩⅛↑╢↓≤≢ ⌐ ─ ╩ →⁸ ≤ √∟─ ─ ⅜ ⇔≡™

↑╢⇔ↄ╖≠ↄ╡╩ ⇔╕∆⁹ 

↓╣⌐╟╡⁸ ─ ⅜ ™⁸ ─◖Ⱶꜙ♬♥▫≤ ⅜╢↓≤≢ ─ ╩ ╠╣╢

─ ╩ ⇔╕∆⁹╕√ ≢─ ╩ ∂≡⁸ ─ ⌐ ⇔╕∆⁹ 

─↓≤⅛╠⁸ ≢ ∆ ╕⇔™ │ò ─ ⅛⌂ ╩ ⅛⇔⁸

≤ ⌐ ╠∆╕∟ó≤⇔╕∆⁹ 

╕⇔™  
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─ ⅛⌂ ╩ ⅛⇔⁸ ≤ ⌐ ╠∆╕∟ 



з 12 

 

≢│⁸ ╕⇔™ ò ─ ⅛⌂ ╩ ⅛⇔⁸ ≤ ⌐ ╠∆╕∟ó─

⌐ ↑√ ╩ ╘╢√╘─ ≤⇔≡⁸₈ ╖ ⅛⌂ ─ ₉⁸₈ ⅜

⌂ↄ⁸ ⌂ ⅜ ≢⅝╢ ─ ₉⁸₈ ≢ ⅎ⁸ ⅛╠ ─ ₉

╩ →╕∆⁹ 

 

╖ ⅛⌂ ─  

ה │ √∟⅜ ⅝≡™ↄ√╘⌐ ⌂ ≢∆⁹ ─ ⌐ ⌂

⁸ ⁸ ─ ⁸ ╩╙√╠⇔⁸ ╠⇔─ ≤⌂╢ 1  

⁸ ⁸ ╩ ⅎ╕∆⁹ 

 

ה ⌐│ ﬞ ┘∕─ ⌐ ↕╣╢ ─ ─ ™ ╛⁸ꜝ

ⱶ◘כꜟ ≢№╢ ⌐ ↕╣╢ ⌐ ∆╢ ה ⌂≥⁸

⌐ ─ ╘╠╣√ ⌂ ⅜ ⇔╕∆⁹ 

 

ה ─ ─ ↄ│⁸ ™ ─ ≢⁸ ≤ ─ ⅛╠─ ⅝⅛↑⌐╟╡ ╕╣

≡⅝√ ≢∆⁹↓─ ⅛⌂ ╟╡╙√╠↕╣╢ ╖╩ ⇔⁸ ⌐ ⇔

≡™ↄ↓≤≢ ┼ ⇔≡™ↄ ⅜№╡╕∆⁹ 

 

⅜ ⌂ↄ⁸ ⌂ ⅜ ≢⅝╢ ─  

ה ⌐│ ⁸ ⅛╠─ ⌐ ⇔≡ ─ ╩ ≤℮≤∆╢ ⅜ ⅝╕∆⁹∕─

√╘⁸↓─ ⅜ ↄ ⌐ ╕╢ ─ ≢№╣┌⁸ │ ⌐ ⅜╙√╠∆

╖╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

 

ה ─ │ ≢⁸ ⅜ ≢⅝╢ ⌐│ ⅜№╡╕∆⁹↓─↓≤╩ ╡⁸

⅜ ≢⅝╢ ≢ ↄ ╩ ∆╢↓≤⅜ ╘╠╣≡™╕∆⁹ ─ √

∟⌐╙ ─ ⌐╙ ⅛╠─ ╖╩ ≢⅝╢ ⌂ ⅜ ≢⅝╢ ╩

∆╢ ⅜№╡╕∆⁹ 

 

≢ ⅎ⁸ ⅛╠ ─  

ה ╩│∂╘⁸ ⇔≡™╢ │⁸ ─ ⅝ ⅞√ ╛

⌐ ∆╢╙─≢∆⁹ 

 

⁸╘√─⧵ה √∟─ ₁─ ╠⇔╛ ⁸ ⌐⅔↑╢ ⌐╟╢ ╩ ∂≡

─ ⌐ ╡ ╗↓≤⅜ ╘╠╣╕∆⁹ 

 

ה ⌐ ⅝╢ ╩ ∆╢ ≤⇔≡─ ╩ ∟⁸ └≤╡⅜⁸ ⅜⁸ ⅜

≢⅝╢↓≤╩ ⇔≡™ↄ ⅜№╡╕∆⁹  
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─ ≤  

ƴ  

⌐≈™≡│⁸ 2744-1 ≢ ─

─ ╩ ∫≡™╕∆⁹ │ SO2 ⁸ NO2 ⁸

○◐◦♄fi♩ OX ⁸ SPM ⁸ PM2.5 ≢⁸ò ─

ꜞ▪ꜟ♃▬ⱶ ◦☻♥ⱶ ó≢ ≢⅝╢╟℮⌐⌂∫≡™╕∆⁹ 

─ │⁸ ⁸ ┘ ≢╒╓ ⌐

╩ ⇔≡™╢ ⁸ ○◐◦♄fi♩⁸ ⅜ ⌐ ╩

⇔≡™╢ ⌐№╡╕∆⁹↓─ │ ⁸ ≢╙ ↕╣≡⅔╡⁸

⌂≥↕╕↨╕⌂ ⅜ ⇔≡™╢↓≤⅜ ↕╣≡™╕∆⁹ ─ ╩ ∆╢≤≤╙

⌐⁸ ─ ╩ ↕∑╢ ⅜№╡╕∆⁹ 

╕√ ⌐│ │ ↕╣≡™⌂™╙──⁸ ─ 2 ─ ⁸

≢ ↕╣≡™╢ │⁸ ─ ╘╠╣≡™╢ⱬfi♀fi⁸♩ꜞ◒

꜡꜡◄♅꜠fi⁸♥♩ꜝ◒꜡꜡◄♅꜠fi⁸☺◒꜡꜡ⱷ♃fi─ 4 │™∏╣╙ ╩

∫≡™╢╒⅛⁸ ─№╢ 8 ⌐≈™≡╙ ╩ ⇔≡™╕∆⁹ 

↓─╒⅛₈ ─ ≤ ⌐ ∆╢ ₉⌐ ≠⅝⁸ ─ ⌐ ⇔≡

─ ⁸ ╡ ה ⅜ ╦╣≡™╕∆⁹ 

 

ƴ ה  

ה ⌐≈™≡│⁸₈ ⌐ ╢ ─ ₉⁸₈ ⌐ ∆╢ ─ ⌐

╢ ─ ₉⁸₈ ₉₈ ₉─ ╩ ∫≡™╕∆⁹ 

≢│⁸ ┘

⅜ ⌂ ─ ⌐

∆╢ ⌐≈™≡⁸ ╩

℮≤≤╙⌐ ╩ ∫≡

™╕∆⁹↓╣│ ─ 50ⱷ

─ꜟ♩כ ≢─ ╩ ⅎ

╢ ─ ╛⁸∕─ ⌐

╟∫≡ ╩ ℮╙─≢∆⁹↓

╣⌐╟╢≤ ⁸ ╩

⇔≡™⌂™ ⅜ ↕╣≡

™╕∆⁹ 
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ƴ  

⌐ ≠ↄ ─ ─╒⅛⁸ ⌐№╢ ה ─ ⌐⅔™

≡⁸ 22 ─ 2.5⌐ ∆╢ ≢─ ─√╘─ ⌂ ╩ ∫≡™

╕∆⁹ 

╕√⁸ ⌐ ≠ↄ ╩ ⁸ ≤ ⇔≡ ∫≡™╕∆⁹ 

 

ƴ  

⌐≈™≡│⁸ ה ≢─ ─ ⅜ ╦╣≡™╕∆⁹ 

≤ ⇔≡ 9 ⁸ 1 9 ⁸1 ≢ ⌐ ╩

∫≡™╢╒⅛⁸ ≢│ ה ⁸ ⁸ ─

╩ ⇔⁸ ╩ ∫≡™╕∆⁹ 

─℮∟₈ ─ ─ ⌐ ∆╢ ₉ │⁸ ⁸ ≤╙⌐ ╩

≡ ⇔≡™╕∆⁹ 

₈ ─ ⌐ ∆╢ ₉≢│⁸ ─ ⌐╟╢ ╩ ∆ BOD │

⅜╖╠╣⁸ ⁸ ⌐ ╩ ∆╢ ⌐№╡╕∆⁹╕√⁸ │ ─

⅜ 6.5 ≤ ⅝™√╘⁸ ─ ⅝ → ⌐╟╡ ─ │ ⅜ ⌐ ™

≢∆⁹ ≢│⁸ 28 ─ COD75 β1│ ╩ ⇔╕⇔√⅜⁸

T Pβ2⌐≈™≡│ ⌐ ╩ ⇔≡™╢ ⌐№╡╕∆⁹ 

 

⁸ ─ ≤⇔≡│ ⁸ ⁸ ─ ⅜ →╠╣╕

∆⁹ 

↓─℮∟ ⌐≈™≡│⁸ ≢ ╘√ ─ ╟╡╙ ⇔™

∑ ╩ ⌐ ⇔⁸ ─ ╩ ∫≡™╕∆⁹╕√ ─ ≢

│ ╩ ⇔ ╩ ∆╢ ⅛╠⁸ ─╒╓ ─ ה ≢

┘ ⅜ ↕╣≡™╕∆⁹ ≢│ ─ ─√╘⁸ 61

⁸ 6 ⁸ ─ ⅜ ╘╠╣≡™╕∆⁹ 28 ─ ─

│ 57.8 ≢⁸ ─ 82.0 ⁸ ─ 90.4 ≤ ═≡ ™꜠ⱬꜟ⌐

№╡╕∆⁹ 

│ ─ ≤≤╙⌐ √⌂ ─ ╙ ⇔≡™ↄ ⅜№╡╕∆⁹ 

 

  

                                                
β1 COD75 COD │ BOD ≤≤╙⌐ ─ ⌐╟╢ ╩ ∆ ─ 1≈⁹BOD ⅜ ─

⌐ ╦╣╢─⌐ ⇔⁸COD │ ╛ ─ ⌐ ╦╣╢⁹╕√⁸75 ≤│ ╩

∂≡ 3/4(75%)│∕─ ╩ ⅎ⌂™ ╩ ∆╙─≢⁸ ─ ╕⇔™ ╩ ⇔√

─ ⌐ ╦╣≡™╢⁹ 

β2 T P   T P│ꜞfi ⁸T N │ ─ ─↓≤⁹ꜞfi⁸ │≤╙⌐ ─ ⌐│

⅛∑⌂™╙─≢⁸∕─ │ ─ ≤⇔≡ ╦╣≡™╢⁹ ≤⇔≡⁸

⁸ ⁸ ⌂≥⅜ ⅎ╠╣⁸ ─ ─ ≤⇔≡ ⅜

↕╣≡™╢⁹ T N  



з 16 

Ẽ T- N⁸ T- P ⌐⅔↑╢  

◘▬♩  

Ẽ 28  

 
 

(H29 .3.31)  

ṕ Ṗ 

      

ṕ Ṗ ṕṾṖ ṕ Ṗ ṕṾṖ ṕ Ṗ ṕṾṖ ṕ Ṗ ṕṾṖ ṕ Ṗ ṕṾṖ ṕ Ṗ ṕṾṖ 

 29 ,958   10, 504   35 .1  0  0.0  0  0.0  10, 504   35 .1  6,801   22 .7  17 ,305   57 .8  

 234, 152   192, 773   82. 3  7,102   3.0  0  0.0  199 ,875   85. 4  14, 983   6.4  214, 858   91. 8  

 834 ,546   493 ,296   59 .1  63 ,386   7.6   3,803   0.5  560 ,485   67 .2  123 ,805   14. 8  684 ,290   82.0  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ƴ ⌐ ∆╢  

⌐│ ╛ ─ ⁸Ᵽ▬◒⌂≥─ ⌐╟╢ ⌂≥⁸

⌐ ∆╢╙─⅜ ⇔≡™╕∆⁹╕√ ▪fi◔כ♩ ⌐╟╢≤⁸ ↄ─ ⅜Ɑ♇

♩─ⱴ♫כ⌐ ╩ ∫≡⅔╡⁸ ─ ≤⇔≡Ɑ♇♩─ ─ ↑⅜ ↄ ↕╣≡

™╢╒⅛⁸ ─ ⅜ ≤⌂∫≡™╕∆⁹ ⌐╟╢ ╛ ◖Ⱶꜙ♬♥▫─

─ ⅜№╡╕∆⁹  

₈ ₉ 29  
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β ─ ╛ ╩ ⇔≡⁸ ↔≤⌐ ─

꜠ⱬꜟ ╩ ↑╢↓≤╩ ≤™℮⁹ ⌐ ╦╢

│▪ꜟⱨ□ⱬ♇♩≢ ↕╣⁸C⁸B⁸A ─ ⌐ ┼─ ⅜

ↄ⌂╢⁹ 
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─√╘─ ┼─ ╩⁸ ⌐≈™≡│₈ ⅛╠─

₉⁸₈ ─ ₉⁸₈ ┘ ₉⁸ ⌐≈™≡│₈

⁸ ─ ₉⁸₈ ₉⁸₈ ⌐ ∆╢ ה

₉⁸ ה ⌐≈™≡│₈ ה ₉⁸ ה ⌐≈™≡│₈ ─

₉⁸₈ ⌂ ─ ₉⁸ ⌐≈™≡│₈ ⌐ ∆╢ ₉≤⇔≡

╡ ╖╕∆⁹ 
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ṟ 29   
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ṕ2023 Ṗ 
 

 
10,905 

ṟ 29  
  ṕ2017 ṖṠ 

13,208 

ṕ2023 Ṗ 
 

 
1,576 

ṟ 29  
  ṕ2017 ṖṠ 

1,936  

ṕ2023 Ṗ 
60 /  
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ẇ ḭ ḭ צּ ḭצּ ḭשּ קּ קּ

טּצּ Ḯ 

ẇ ︣ צּ ︡ ךּ Ḯ

טּצּ Ḯ 
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─ ≤  

ƴ  

─ ≢ ╙ ™ ╩ ╘╢─│ ≢⁸ ─ 5 ⌐─╓╡╕∆⁹ ─

⁸ ≤─ ⌐ ∆╢ ﬞ │ ─ ≢⁸ ─ ⌐│ ↄ─

⅜ ↕╣≡™╕∆⁹ ⌂╙─⌐ ─◦◐Ⱶ ⸗Ⱶ ╛◔◒꜡⸗☺ ◖Ɫ►

♅꞉◌◄♦ ╩ ≤∆╢ ⌂≥⅜№╡╕∆⁹╕√⁸↓╣╠ ﬞ ─ ╛♠◒◦

◦ꜗ◒♫◕ ⁸♃Ɫꜝ◑ ─Ⱪ♫⌂≥⅜ ─ ™ ╛ ─ ⌂ ≤⇔

≡ ⌐ ↕╣≡™╕∆⁹ 

⌐│☻◑⁸ⱥⱡ◐ ─ ⅜ ↄ⁸ ╩ ≤⇔√ ⌐│ ─

⅜ ⅜∫≡™╕∆⁹ ─ ⁸ │ ⇔™ ⌐№╡⁸ ⁸ ™ ⁸

─ ⁸ ∑≡▬ⱡ◦◦ ─ ─ ⌂≥⅛╠ ─ ⅜ ╪≢™╕∆⁹

─ ⁸ ─ ⌂ ה ─ ⁸ ⌐≈⌂⅜╢ √⌂

─ ⁸ ╛ ⌂≥ ⌂ ─ ⌂≥─ ⌐≈™≡ ╩

℮ ⅜№╡╕∆⁹ 

⌐│ ⁸ ⅜ ⅜╡⁸ ⌐│ ⅜ ╠╣╕∆⁹

─ ⌐│◦♅ⱷfi♁►─ ⁸ ─ ⅜ ⅜╢╒⅛ ⌐╟∫≡│ⱨ◒♪⁸►ꜝ◑◒⁸

ꜜ◦⁸ⱥ꜡Ɫⱴ♠♫ ⅜ ⇔≡™╕∆⁹ 

 

  

 2 7 ╟╡  

Ẽ ─ ≤  



з 19 

ƴ  

≢│⁸ ⌂ ≢№╢ ⌂ ⅜ ה ∆╢ ╩ ⌐ ⅝

™≢™ↄ√╘─ ≤⇔≡⁸2000 ⅛╠₈ ─ ─⅔∕╣─№╢ ꜠

⅜↕◒♇Ⱪ♃כ♦♪♇ ₉╩ ה ⇔⁸↕╕↨╕⌂ ╩ ╘≡™╕∆⁹ 

↓╣⌐╟╢≤ ≢│⁸ ⌐ 60 №╕╡─ ─ ⅜ ↕╣≡™╕∆⁹1,000

─ ⅜№╢↓≤⅛╠⁸ ─ ⌐ ═≡♃◌ⱠⱢfi◦ꜛ►♣ꜟ╛►☻◕♃ⱴⱩ◐⌂≥

ↄ─ ─ ─ ─╒⅛⁸ ◒כꜞ◒─ ⌐│▪◘◙⁸ ⌐ ⅜

╢ ╛ ─ ⌐│◦♅ⱷfi♁►⁸ⱥ꜡Ɫⱴ♠♫⁸Ɫⱴⱴ♠♫⁸♃◖ⱡ▪◦⌂≥─

⅜ ≢∆⁹ 

≢│ 1 ⁸ 27 ⁸ ה 2 ⁸ ⸗◒ה 11 ⁸ ה

─⧵ה 28 ⁸ ה 16 ─ ⅜ ↕╣≡™╕∆⁹ │ ─

ﬞ ─ ╛ ─ ⌂ ⌐ ↕╣╢ ⌂ ⌐ ╕╣≡⅔╡⁸ ≢│

╒≤╪≥ ─⌂™ꜘⱴⱠ╩│∂╘⁸ ─ ה ↕╣╢ ⅜ ⇔≡™╕∆⁹ 

⌐ ╛ ⌐ ∆╢ ⌂≥─ ⁸ ┘∕─ ⌐ ∆╢ ⁸

─ ⌐│ ⅜ ↄ╖╠╣╕∆⁹ 

↓╣╠─ ─ ⌐│ ─ ╛∕─ ⌐ ∆╢ ⌐ ה ⇔≡™╢╙

─╙ ↄ⁸ ≠⅛⌂™℮∟⌐ ה ╩ ⅛∆ ⅜№╡╕∆⁹ ⌂ ─

ה ╩∆╢≤≤╙⌐⁸↓╣╠ ≤─ ─ ╩ ∆╢ ⅜№╡╕∆⁹ 

╕√ ⁸ ╩ ∆╢╙─≤⇔≡ ─ ⅜ ↕╣≡™╕∆⁹ ≢

│⁸₈ ⌐╟╢ ⌐⅛⅛╢ ─ ⌐ ∆╢ ₉⌐ ≠ↄ ╩

∆╢╒⅛⁸ ╩ ⇔ 32 ╩ ≤⇔≡ ⇔⁸ ⌐ ≈↓≤⌂≥╩ ⇔

≡™╕∆⁹ 

⌐⅔™≡╙ ─▪ꜝ▬◓ⱴ─ ⅜ ↕╣≡⅔╡⁸ ⌐ ∆╢ꜘⱴ

Ⱡ⁸ⱨ◒꜡► ⌂≥─ ⌂ ╩ ה ╩ ↕∑≡™╢ ⅜№╡╕∆⁹╕

√ ≢│ ─ ⌂™ ⌐ ה ─√╘⌐ ╕╢◌☻Ⱶ◘fi◦ꜛ►►○⌂≥─ ⌂

┼─ ⅜ ↕╣╕∆⁹ │

⇔≡⅛╠─ ⅜ ⇔™√╘⁸

⌐╟╢ ⅜ ≤↕╣╕∆⁹ ┼─

⁸ ⁸ ─ ⌂≥⅜

≢∆⁹  

Ẽ 21 ─ ⌐⅔↑╢▪ꜝ▬◓ⱴ─ ⱷ♇◦ꜙ  

₈ ─▪ꜝ▬◓ⱴ⌐≈™≡₉ ╟╡⁸ │  ─ⱱכⱶⱭכ☺╟╡  



з 20 

ƴ  

⌂ ⅝ ─ ≤⌂╢

⌂ ≤⇔≡⁸ ⌐│

╛ꜝⱶ◘כꜟ ⌂≥

─ ╛↕╕↨╕⌂ ⌐

╟╡ ה ↕╣√ ⅜ ⇔≡

™╕∆⁹↓╣╠─ │ ⅝ↄ⁸

─ ─ ™ ﬞ

┘∕─ ≤ ⌐ ∆╢

ה ⌐ ↕╣╕∆⁹ 

↓╣╠─ ─ ⌐│⁸ ⅛╠

╕≢╩ ─ ≤⇔≡ ⇔

√ ╡ ╖⅜ ≢∆⁹╕√⁸↓╣╠

™ ─ ─ ה ⌐│

─ ⌂≥ ─ ≠ↄ╡

⅜ ≢∆⁹ 

 

 

 

 

 

ƴ ה ≤─┤╣№™ ─  

─ ⌐│⁸ ⌐ ∆╢╙─⅜ ↄ⁸ ⌐ ─№╢ ╛ ⁸

⌂≥⁸ ↄ⅛╠≢╙ ≢⅝╢♄▬♫Ⱶ♇◒⌂╙─⅜ ↄ ╠╣╕∆⁹ 

≤─┤╣№™ ─ ╙↓╣╠─ ╩ ⇔√╙─⅜ ↄ⁸ ⁸◐ꜗfiⱪ

⁸ ⌂≥⅜ ⌐ ↕╣≡™╕∆⁹ 

╕√ ⌐ ∆╢ ≢│⁸ ∕─╙─≤┤╣№℮√╘─ ╛ ⅝ ⁸

╩ ℮√╘─ ─ ה ╛⁸ ╩ ℮√╘─

⅜ ↕╣≡™╕∆⁹ ≢│ ⁸ ╩ ─ⱶ☼ꜞכ♠כꜙ♬─╘√℮

⌐ ↑√ ╡ ╖⅜Ɫכ♪ ⁸♁ⱨ♩ ⅛╠ ╦╣≡™╕∆⁹↓╣╠ ─꞉▬☼ꜚכ

☻╩ ≤⇔√ ╩ ⌐ ↕∑╢ ⅜№╡╕∆⁹ 

 

 

 

 

Ẽ ─ ⌂  

₈ ₉ 28  ⁸ 4 5   



з 21 

 

 

 

 

 

 

 

─√╘─ ┼─ ╩⁸ ⌐≈™≡│₈ ⁸ ─

₉⁸₈ ─ ─ ה ₉⁸₈ ─ ₉⁸ ⌐≈™≡│₈

─ ₉⁸₈ ≤─┤╣№™─ ₉⁸₈ ─ ₉⁸ ה ⌐≈™≡│₈

─ ₉⁸₈ ─ ⁸ ₉⁸₈ ≤─┤╣№™─ ₉⁸ ⌐≈™≡│

₈ ─ ≤ ₉⁸₈ ≤─┤╣№™─ ₉≤⇔≡ ╡ ╖╕∆⁹ 

 

 

 

  

Ẋ Ẋ 

ẇ ḱ Ḯ 

ẇ Ḯ 

ẇ Ḯ 

ẇ ︡פּ Ḯ 

Ẽ ─ ⌂ ┘ ≤─┤╣№™ ─  

 3 ⁸ Web◘▬♩  



з 22 

 

 
 

ṕ Ṗ 

 

ṕ Ṗ 
נּ  

β
 

40,037 

ṟ 29   

  ṕ2017

ṖṠ 

60,000 

ṕ2021 Ṗ 

ḱ  

ḱ  

ḱ  

 

ṕ Ṗ 

5.23ha 

ṟ 29  

  ṕ2017

ṖṠ 

20.0ha 

ṕ2023 Ṗ 
4 haú5  

 

ṕ Ṗ 

1.3ha 

ṟ 29  

  ṕ2017

ṖṠ 

5.0ha 

ṕ2023 Ṗ 
1 haú5  

ḱ ︣

 

3  

ṟ 29  

  ṕ2017

ṖṠ 

5  

ṕ2023 Ṗ 
 

 

  

β (H31.4 ) ─ │ ╩ ⁹ 



з 23 

 

─ ≤  

ƴ  

─ │⁸ ⌐╟∫≡ ╛ ⅜ ⇔≡⅔╡⁸ ─

⅜ ⌂™ ⌐№╡╕∆⁹ ⁸ │⁸ ⌐≤∫≡ ╙ ⌂ ≢№╡⁸

⌐⅔↑╢ ⱳ▬fi♩≤⌂╢ ≢∆⁹╕√ ⌐│ ⁸ ⌂

≥╩╙≈ ≤⇔≡─ ╙ ↕╣╕∆⁹ 

≢ ⁸ ⁸ ⁸

─ ⁸ ⌐ ⅜╢ ╛

│ ─ ╩ ∆╢ ≤

⇔≡∕─ ⅜ ↕╣╕∆⁹∕─

√╘⁸↓╣╠ כⱪfi☻Ɑכ○─

☻≤⇔≡─ ╛ ≤ ∑√

⁸╕√ ─ ⅛╠ ╣╢

│⁸ ⌐ ╠∏⁸

╛ ─ ∆╢ ─

╩ ∆╢ ⅜№╡╕∆⁹ 

╕√ ↕╣≡™╢

⌐≈™≡│⁸ ╛ ╩

ⅎ√ ─ ╩ ∆╢≤

≤╙⌐⁸ ⇔√ ⌐≈™≡│⁸

⌐☼כ♬─ ╦∑√

─ ╛ ─ ╩ ∆

╢ ⅜№╡╕∆⁹ 

  Ẽ ─  

₈ ⱴ☻♃כⱪꜝfi₉ 28 3   



з 24 

ƴ ⁸  

─ ⌐│⁸ ╛ ⌂≥─╒⅛⁸ ⁸ ⁸

⁸ ⁸ ─ ╛ ─ ⁸ ⌂ ╩ √∆ ⅜ ↄ ⇔╕

∆⁹ ⌐ ─ ─ ╢ ╛ ⅛╠ ≢ ⅎ√

╩ ∆ ─ ╛ ⅜ ∆╢ │⁸ ⌐

↕╣≡⅔╡⁸ ─ ╩ ⇔≡™╕∆⁹↓╣╠ ╩ ה ⇔√╕

∟≠ↄ╡╩ ╘≡™ↄ ⅜№╡╕∆⁹ 

 

 

 

 

 

 

 

 

 

ƴ╕∟─ ⇔↕ 

─ ─ ≤⇔≡ ∫√ ▪fi◔כ♩ 29 ⌐╟╢

≤⁸╕∟─ ⇔↕ ⌐≈™≡│⁸ ⌐ ↄ╙ ↄ╙ ∂≡™⌂™ ⅜ 6 ╩

╘╢╙──⁸ 3 ─ ⅜ ╠⅛─ ╩ ∂≡™╕∆⁹∕─ ⌐ ⌂╖⅜ ∫≡™⌂™

↓≤⅜ →╠╣⁸ ⅝ ╛ ⅝♥♫fi♩─ ⁸ ╛ ─ ⅜ ⅝ ™≡™⌂™↓

≤⌂≥─ ⅜ ╠╣╕⇔√⁹ 

 

 

 

 

 

 

 

68 , 31.2%

40 , 18.3%

37 , 17.%

32 , 14.7%

10 , 4.6%

30 , 13.8%

1 , .5%

0% 10% 20% 30% 40%

╖⅜ ∫≡™⌂™

⅝ ╛♃Ᵽ◖⌂≥⁸↔╖─ → ≡

⅜ ⌂™

⌂ ╛ ⅜ ™

⅜ ⇔≡™╢

∕─

₈╛╛ ₈ה₉ ₉╩ ╪∞

218

26
4.7%

69
12.4%

307
55.3%

122
22.0%

19
3.4%

12
2.2%

אל︡
ṕ Ṗ

n=555

Ẽ  Ẽ  

Ẽ╕∟─ ⇔↕ ⌐≈™≡─  



з 25 

 

 

 

─ ─√╘─ ┼─ ╩⁸ ⌐≈™≡│₈╕∟⌂╖─ ₉⁸

⁸ ⌐≈™≡│₈ ─ ≤ ₉⁸₈ ─ ⁸ ₉≤⇔≡ ╡

╖╕∆⁹ 

 

 

 

 

  

Ẋ Ẋ 

ẇ ḱ Ḯ 

ẇ Ḯ 

 
 

ṕ Ṗ 

 

ṕ Ṗ 
נּ  

ḱ

 

2  

ṟ 29   

  ṕ2017

ṖṠ 

25  

ṕ2023 Ṗ 
Ḳ5 ú5 ḱ  

אל ךּ ךּ

 

90Ṿ 

ṟ 29  

  ṕ2017

ṖṠ 

100Ṿ 

ṕ2023 Ṗ 
 Ḳ5 7  

 

450 

ṟ 29   

  ṕ2017

ṖṠ 

600 

ṕ2023 Ṗ 
 



з 26 

─  

─ ≤  

ƴ  ꜟ◒▬◘ꜞה

─ │⁸ ≢№╢₈ ₉⅜ ה ╩ ™⁸↕⅜

≢╕כ♃fi☿fiכꜞ◒ ⇔≡™╕∆⁹╕√⁸▪ꜟⱵ ⌂≥─ ⌐≈™≡│⁸

≤─ ╩ ∫≡™╕∆⁹ 

─↔╖ │⁸ ╛⅛⌂ ⌐№╡╕∆⁹1 1 №√╡─↔╖ ≢

│⁸ ╛ ─ ꜠ⱬꜟ⌐│ ┌⌂™╙──⁸ 8 ≢ ─ ⅜ ╘╠╣╕∆⁹

↔╖│⁸ ─ ≢ ⇔≡™╕∆⅜⁸ ─ ⌐≈™≡│⁸ ₁

⇔≡™╕∆⁹ 

25 ╟╡ ─ ↔╖╩ ≤⇔√ ה ⅜ ↕╣╕⇔√⁹ ─

⅛╠⁸ ◗Ⱶ─ ╩ ╙ ה ⇔≡™ↄ ⅜№╡╕∆⁹╕√⁸

↔╖─ ⌐≈™≡╙ ⅜ ≢∆⁹ 

╕√ꜞ◘▬◒ꜟ │ ₁⁸ ⇔≡™╕∆⁹↔╖─ ≤№╦∑≡⁸ ─↔╖

⇔ ╩ ∆╢⌂≥⁸ ╩ ⇔≡™ↄ ⅜№╡╕∆⁹ 

 

  

4,934 4,997 5,045 5,056 4,998 4,884 4,761 

2,297 2,393 2,473 2,481 2,471 2,747 3,143 

(7,231) (7,390) (7,518) (7,537) (7,469) (7,631) (7,904)

0

2,000

4,000

6,000

8,000

10,000

H22 H23 H24 H25 H26 H27 H28

t 

Ẽ↔╖ ─  
╟╡  



з 27 

 

 

 

 

 

 

 

 

 

 

 

 

ƴ∕─ ─↔╖  

24 ┘ 29 7 ─ ≢│⁸ ─ ⅜ ⌐ ╣ ⅝⁸

─ ⌐ ╩ ⇔≡™╕∆⁹ ↔╖│ ≢№╢√╘⁸ ≢─

⅜ ≢∆⅜⁸↕⅜ │≢כ♃fi☿fiכꜞ◒ ↑ ╣ ⌂ ≢№∫√√╘⁸ ─

⌐ ⇔≡ ╩ ™╕⇔√⁹ ⅜ ⌐ ⇔√ ⌐│⁸∕─≈

≥ ╛ ⅝ ⌂≥╩ ∆╢⌂≥⁸ ⌂ ╩ ∫≡™ↄ ⅜№╡╕∆⁹ 

╕√⁸ ⁸ ─ ⅛⌂™ ╩ ⌐ ╛ ⌂≥─ ⅜ ╦╣≡™╕

∆⁹ ─ ≤⇔≡⁸ ה ─ ⁸ ⌂Ɽ♩꜡⁸ꜟכ ◌ⱷꜝ─ ╩

∫≡™╕∆⅜⁸ │№≤╩ ∟╕∑╪⁹ ⅛╠ ∟ ╕╣√ ╙№╡⁸ ⌐

⇔≡™╢ ≢∆⁹ 

 

 

  

Ẋ Ẋ 

ẇֿפ Ḯ 

ḱ ︡  

ḱ פֿ  

ḱ פֿ ︡  

ḱֿפ וֹףּ ṇ ︡ 

ḱ פֿ  

ẇ פֿ ḱ Ḯ 

ẇ ḱ Ḯ 

20.8 20.6 20.5 20.6 20.6 20.4 
20.3 

17.9 17.7 18.0 18.6 18.7 
17.9 

20.7 

14.1 

22.3 22.4 22.2 
20.9 

13.9 

21.3 

5.0

10.0

15.0

20.0

25.0

H22 H23 H24 H25 H26 H27 H28

1,115 
1,089 

1,033 
994 

976 976 964 958 947 939 
925 

936 
895 

873 869 
860 

869 873 884 886 885 
877 

764 759 749 
733 722 

873 
850 848 

886 

837 
856 

600

700

800

900

1,000

1,100

1,200

H18 H19 H20 H21 H22 H23 H24 H25 H26 H27 H28

g/

Ẽ↔╖ ─  Ẽꜞ◘▬◒ꜟ ─ ─  

                  ( ה )  



з 28 

 

─ ─√╘─ ┼─ ╩⁸↔╖⌐≈™≡│₈↔╖─ ₉⁸₈

₉⁸ ⌐≈™≡│₈ ─ ₉≤⇔≡ ╡ ╖╕∆⁹ 

 

 

 

 
 

ṕ Ṗ 

 

ṕ Ṗ 
נּ  

ṡ פֿ Ṣ  

1,773 

ṟ 29  Ṡ 

ṕ2017 Ṗ 

2,933 

ṕ2023 Ṗ 

Ḳ1,000Ṋ5  

ṕ Ṗ 

 

ṕ Ṋ

Ṗ 

27.2% 

ṟ 29  Ṡ 

ṕ2017 Ṗ 

29.9% 

ṕ2023 Ṗ 
1  

פֿ  

ṕ Ṗ 

917 g/  

ṟ 29  Ṡ 

ṕ2017 Ṗ 

825 g/  

ṕ2023 Ṗ 
1  

פֿ  

8  

ṟ 29  Ṡ 

ṕ2017 Ṗ 

12  

ṕ2023 Ṗ 
1.5  

 

  



з 29 

 

─ ≤  

ƴ  

╩ ↕∑╢ ●☻─℮∟⁸ ⅜ ╙ ⅝™≤ ╙╠╣╢

─ 2015 ─ │⁸23 5 t -CO2≢∆⁹ ─ ≢│⁸

ה ─ ⅜ ─ 44 ╩ ╘≡ ╙ ↄ⁸ ™≢

28 ⁸ 26 ≤⌂∫≡™╕∆⁹ 

─ ⌐│⁸↓╣╠─

╛ ╩ ∫√ ≢─ ⌐ ⇔

√ ⌂ ╩ ∆╢ ⅜№╡╕∆⁹⌂

⅔ ─ │⁸ ⁸ ⁸

↔╖ ─√╘─ ╩ ⅎ╢⌂≥⁸

≤⇔≡ ⅎ√ ─ ─ │ ↄ⌂╡╕

∆⁹∕─√╘⁸ ─ ≤⇔≡⁸

─ ╙ ╘≡™ↄ ⅜№╡╕∆

─ ⁹ 

 

⁸ ▪fi◔כ♩ ⌐╟╢≤⁸ò₈

₉ ≤⇔≡⁸ ⅜ ╙ ∞≤ ╦╣

╢⅛ ó─ ™⌐ ⇔≡⁸ ה ⌐⅔↑╢ ◄Ⱡꜟ◑כ ─ ╩ 3 ─ ⅜

→╢ ⁸₈ ⌐ ⅜⌂™₉╛₈ ₉ ⅜╒╓ ╩ ╘≡™╕∆⁹₈ ₉⌐

∆╢ ─ ⌐ ⅜ ∂≡⅔╡⁸ ╩ ∂≡ ⅜≢⅝╢↓

≤╩ ⇔≡™ↄ ⅜№╡╕∆⁹ 

 

 

  

Ẽ ─

23.1%

2.6%

0.6%

19.2%

24.6%

13.0%

13.6%

0.9%
2.3%

26.3%

19.2%

24.6%

27.6%

2.3%

2015
234,747
t- CO2

Ẽ ⌐≈™≡ 2014  

, 

105 , 18.9%

, 

156 , 28.1%

,

113 , 20.4%

, 

36 , 6.5%

, 

57 , 10.3%

, 

88 , 15.9%

n=555



з 30 

╕√⁸↓╣╕≢─ ⌐ ∆╢ │⁸ ─ ≤⌂╢ ●☻─ ╩

∆╢ ⌐ ∆╢╙─⅜ ≢⇔√⁹ ⁸ ╛ ≢│⁸ ─

╩ ⌐ ↑╠╣⌂™╙─≤⇔≡⁸ β1─ ⌐ β2╩ ⇔≡ ∆╢ ⅝╙╖

╠╣╕∆⁹ 

⌐│ ─ ─ ™ ╙ ⇔≡™╕∆⁹ ─ ╩ ╪∞⁸₈

₉─ ⁸₈ Ɫ◙כ♪ⱴ♇ⱪ₉─ ⁸ ─ ⌂≥╩

⌐ ⇔≡™ↄ ⅜№╡╕∆⁹ 

╕√ ─ ≢№╢ ⁸ ⌐≈™≡╙⁸ ─ ⁸ ─ ⌂≥

⌐╟╢ ─ ╩ ⇔√ ─ ╛ ⌂≥⌐ ∆╢√╘─

─⇔ↄ╖╩ ∆╢ ⅜№╡╕∆⁹ 

 

ƴ ◄Ⱡꜟ◑כ 

₈ ◄Ⱡꜟ◑כⱦ☺ꜛfi 17 2 ₉⌐╟╢≤⁸ ─

◄Ⱡꜟ◑כ─ β3│ ⌐╟╢╙─⅜ ╙ ⅝ↄ⁸ ™≢Ᵽ▬○ⱴ☻⌐

∆╢╙─≤⌂∫≡™╕∆⁹ ≢│ ─ ꜠ⱬꜟ╛ ╩ ⇔√ ⅜

↕╣≡™╕∆⅜⁸ ─ ╛ ─ ─ ⌐ ⇔√⁸ ⇔⅜ ⌐⌂∫≡

™╕∆⁹ 

╕√ 28 ⌐│ ─ ♄ⱶ≢│ ╘≡⁸ ♄ⱶ≢ ⅜ ↕╣≡™

╕∆⁹ ╙ ⌂ ⁸ ⌐ ↑≡─ ╩ ℮ ⅜№╡╕∆⁹ 

 

 

 

 

  

Ẋ Ẋ 

ẇ Ḯ 

ḱ ṕ ṖṢ  

ḱ ṕ ṖṢ  

ẇ Ḯ 

ẇ Ḯ 

ẇ ḱ ︡ ḭ וֹ ḭ Ḯ 

β1 ─ ─ 2≈─ ─℮∟─ 1≈≢⁸ ≢№╢ ●☻─ ╩ ∆
╢⁸╕√│ ⌂≥⌐╟∫≡ ╩ ↕∑╢ ╩ ∆⁹ 

β2 ≤ ⌐⌂╢ ≢⁸ ⌐ ⇔≡ ╛ ה ⁸╕√│ ─
╩ ↕∑╢ ╩ ∆⁹ 

β3 ⌐ ↕╣╢ ⌐ ∆╢◄Ⱡꜟ◑כ╛ ─ ╩ ∆⁹ 



з 31 

 

─ ─√╘─ ┼─ ╩⁸ ⌐≈™≡│₈ ₉⁸₈

₉≤⇔≡ ╡ ╖╕∆⁹ 

 

 

 

 
 

ṕ Ṗ 

 

ṕ Ṗ 
נּ  

 
26 7 t-CO2 

ṕ2013 Ṗ 

19 5 t-CO2 

ṕ2030 Ṗ 

︣

טּ

︡  ṕ27ṾṖ 

1 טּ  
8.6t-CO2/  

ṕ2013 Ṗ 

7.6t-CO2/  

ṕ2030 Ṗ 
ė  

 

312 

ṟ 29  Ṡ 

ṕ2017 Ṗ 

377 

ṕ2020 Ṗ 
 

 

ṕ ṇ Ṗ 

90% 

ṟ 29  Ṡ 

ṕ2017 Ṗ 

100% 

ṕ2020 Ṗ 

Ṭ

 

 

  



з 32 

ה ─ ≠ↄ╡ 

─ ≤  

ƴ  

⌐│ ↄ─ ⅜№╡⁸ ⌂ ╩ ⇔≡™╕∆⁹ 

─ ⌐│⁸ ─ ™ ╛ ⁸ ─ ה ⌂≥─

⁸ ╖╛ ≢№╢ ╡⌂≥─ ה ╩ ↄ ה ⇔⁸

─ ⌐≈⌂→≡™ↄ ╡ ╖⅜ ╠╣╕∆⁹ ─ ╙ NPO ⁸ Ⱳה

ꜝfi♥▫▪ ⁸ ⁸ ⁸ ⁸PTA ⌂≥─ ─ ─╒⅛⁸₈

₉⁸₈ꜝⱶ◘כꜟ ₉╛₈ ⱶ☼ꜞכ♠ ₉⁸₈

ⱶ☼ꜞכ♠כꜙ♬ ₉─╟℮⌐⁸ ╩ ∂ↄ∆╢ ⅜ ∆╢ ╙ ╘╠╣

≡⅔╡⁸ ⌐╟∫≡│ ⌂≥≤─ ⱪ꜡☺▼◒♩╙ ↕╣≡™╕∆⁹↓╣╠─

─ ╩ ⌐ →≡™ↄ√╘⌐│⁸ ─ ⅜ ─ ─ ╩ ⇔⁸

⇔≡™ↄ√╘─ ⁸ ─⇔ↄ╖╛ ╩ ⅎ≡™ↄ ⅜№╡╕∆⁹ 

 

╕√⁸ ▪fi◔כ♩ ⌐╟╢≤⁸ò ─℮∟⁸ ⇔√↓≤⅜№╢╙─ó╩

⌡√≤↓╤⁸ ─ ⅜ ⌐ ℮ ─ ה ╛ ┼─

│ ™╙──⁸∕─ ┼─ ⅜ ™ ⅜╖╠╣╕⇔√⁹ ╛ ⌂≥

─ ≢─ ⌂≥⁸ ─⅝∫⅛↑≠ↄ╡╩ ⇔√ ╖╩ ∆╢ ⅜№╡╕

∆⁹ 

 

 

Ẋ ḱ שּ Ẋ 

ẇ Ḯ 

ẇ Ḯ 

Ẽ ⇔√↓≤─№╢ ⌐≈™≡ 

366 , 40.9%

290 , 32.4%

47 , 5.3%

39 , 4.4%

24 , 2.7%

14 , 1.6%

112 , 12.5%

3 , 0.3%

0% 10% 20% 30% 40% 50%

─ ה

ה ⅝ ה ⅝┘╪ ─

─ ה

∂╚┬∂╚┬

⌂ ⅝ ─ ╛

⌐⌂⇔

895



з 33 

 

ה ─ ≠ↄ╡─√╘─ ┼─ ╩⁸ ⌐╛↕⇔™ ⌐≈™≡│

₈ ⌐╛↕⇔™ ─ ₉⁸₈ ─ ₉⁸₈ ₉≤⇔≡ ╡ ╖╕∆⁹ 

 

 

 

 
 

ṕ Ṗ 

 

ṕ Ṗ 
נּ  

ṇ

 

2,899 

ṟ 29   

  ṕ2017

ṖṠ 

3,000 

ṕ2023 Ṗ 
 

 ṕ Ṗ 

17  

ṟ 29   

  ṕ2017

ṖṠ 

85 ṕ10

Ṗ 

100 

ṕ2023 Ṗ 
20 ú5  

 

10  

ṟ 29   

  ṕ2017

ṖṠ 

15  

ṕ2023 Ṗ 
 

קּ  

18  

ṟ 29  

  ṕ2017

ṖṠ 

100 

ṕ2023 Ṗ 

 

( 4 ú20 ) 

 

7  

ṟ 29  

  ṕ2017

ṖṠ 

12  

ṕ2023 Ṗ 
 

 

 

 

 

 

  



з 34 

 ⱪ꜡◓ꜝⱶ 

≢│ ⌐ ⅜ ≤⌂∫≡ ╘╢ ⌐≈™≡─ ╩ ∫≡⅝╕⇔√⁹

⌐ ∆╢ ─ ⌐│⁸ ⁸ ⁸ ⁸ ⌂≥─ ─ ⅜ ≢ ╘≡

™⅛⌂↑╣┌⁸ ─ ≢⅝⌂™╙─⅜№╡╕∆⁹ 

≢│↓╣╠─ ─ ⅛╠ ⌐ ה ⅜ ™╙─╩ ⇔⁸ ⱪ꜡◓ꜝ

ⱶ≤⇔≡ ≠↑╕∆⁹ 

 

ⱪ꜡◓ꜝⱶ  

ᵑ ꜝⱶ◘כꜟ ─ ≤  

ᵒ ╩ ⇔√╕∟≠ↄ╡ 

ᵓ ─ ≤  

 

ꜝⱶ◘כꜟ ─ ≤  

─  

⅜ ⇔≡™╢ │ ⅛⌂

─ ≢№╡⁸●♃ꜞfiⱧ♇◒ ─꜠

fiꜛ◦כ◄ꜞ◒ ╛ ─

╩ ⅎ╢ ≤⌂∫≡™╕∆⁹∕─

≢╙ ⁸ ─ ⌐ ⅜╢₈

₉│⁸ ה◑◦╢↑⅔⌐▪☺▪

♅♪ꜞ ─ ⌂ ╡─ ┘

≤⌂∫≡⅔╡⁸2002 3 ⌐ ─

₈ ▪ꜞꜝ♩☻כ○ה▪☺▪ ╡

Ⱡ♇♩꞉₉◒כ⌐ ↕

╣╕⇔√⁹ 

↕╠⌐↓╣⅜ 2015 5 ⌐ꜝⱶ◘כ

ꜟ ─ ┼≤≈⌂⅜╡╕⇔√⁹ 

 

ꜝⱶ◘כꜟ │ ≤≤╙⌐ ╠⇔≡™ↄ ≠ↄ╡╩ ∆ ≢⁸ ─

≤ ╩ ∆╢≤≤╙⌐⁸ ╩ ╡⌂⅜╠ ╩ ↄ ⇔≡™ↄ↓≤╩ ≤⇔≡

™╕∆⁹ 

 

√∟│ ⅛╠ ≤≤╙⌐ ╠⇔≡⅝╕⇔√⁹ ─ ╩ ⇔√ ─

≢ √ │ ╩ ╦∑⁸ ─ ╩ ╢ │ ─ ≤

⇔≡ ─ ╠⇔╩ ⅎ≡™╕∆⁹╕√ ⌐ ∫≡ ⅝ ╛ ⌐┤╣№℮ ╩

∂≡⁸ ─ ╖╩ ⇔≡™╕∆⁹ ─ ─╙≈ ⌂ ─ ≤ √

∟─ ─√╘─ ╩ ⌐ ↕∑╢↓≤╩ ⇔⁸2017 3 ⌐ò₈

₉ ה ó╩ ⇔⁸ ⌐ ╩ ╘≡™╕∆⁹ 

 

Ẽ ─  



з 35 

ò₈ ₉ ה ó≢│⁸₈ ╡ ≡╢ ₉⁸₈꞉▬☼ꜚכ☻

⌂ ↄ ™ ↑╢ ₉⁸₈ ה ⇔⁸ ⌐ →╢ ₉─ 3 ≈─

ה ⅛╠ ╡ ╖╩ ╘╢↓≤≤⇔≡™╕∆⁹╕√ ─ ⌐│⁸ ─ ⅛⌂

╩ ⇔≡ ⅜╢ ה ה ה ה ─ ≡─ ─ ⅜ ≢∆⁹∕─√╘ ─

≤⇔≡⁸ ≢─ ─ ╩ ∆ ⅜№╡╕∆⁹ 

 

▪fi◔כ♩ ⌐╟╢≤⁸ò ─ꜝⱶ◘כꜟ ┼─ ó╩

⌡√≤↓╤⁸₈╟ↄ ∫≡™╢₉⅜ 2 ⌐≤

≥╕╡⁸₈ ╠⌂™₉⅜ 2 ⌐─╓╢⌂≥⁸

⅜ ⌐ ⇔≡™⌂™ ⅜℮⅛⅜╦

╣╕∆⁹ ╩⅝∫⅛↑≤⇔≡ ┼─

╩ →⁸ ⌂ ⌐≈⌂→╢√╘─

↑ ╡⅜ ≢∆⁹ 

 

╕√ò№⌂√│ꜝⱶ◘כꜟ ⌐ ↕╣√

₈ ₉⌐™∫√↓≤│№╡

╕∆⅛ó─ ™⌐ ⇔≡│⁸ ≢№∫

≡╙ 4 ─ ⅜₈ ∫√↓≤⅜⌂™₉≤

⇔≡⅔╡⁸ ─ ≤ ─ ⅜

⌐≤≥╕∫≡™╢ ⅜℮⅛⅜╦╣╕∆⁹

⁸ ┼ ↑√ ─ ⅜ ≢∆⁹ 

 

↓╣╠─↓≤⅛╠⁸ ─ ╛

╩ ┼ ↄ ⇔⁸ ─ ╩ →╢↓

≤╩ ⌐ò₈ ₉ ה

ó╩ ⇔≡™ↄ ⅜№╡╕∆⁹ 
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21.1%

153
27.6%

, 167
30.1%
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19.1%

12
2.2%

ṇ

n=555

Ẽꜝⱶ◘כꜟ ┼─ ⌐≈™≡ 

Ẽ ┼─ ⌐≈™≡ 
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29.0%

102
18.4%

, 233
42.0%

48
8.6%

11
2.0%
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з 36 

─  

ꜝⱶ◘כꜟ ─ ≤ ≢│⁸₈ ה ╡ ≡╢

₉⁸₈꞉▬☼ꜚכ☻ ⌂ ↄ ™ ↑╢ ₉⁸₈ ה ⇔⁸ ⌐

→╢ ₉─ 3≈─ ה ⅛╠─ ╩ ⇔≡ ⇔╕∆⁹ 

 

 

 

 

 

 

 

Ẽ ⌐⅔↑╢ ─  



з 37 

ⱪ꜡◓ꜝⱶ─  ꜟכꜙ☺◔☻≥

─ ⅛⌂ ╩ ╡ ≡≡™ↄ√╘⌐│⁸ ≤ ─ ╩ ℮

⌂≥⁸ ₁⌂ ⅜ ⇔⁸ ⇔≡™ↄ ⅜ ⌐⌂╡╕∆⁹∕↓≢⁸ 28 5

⌐₈ ꜝⱶ◘כꜟ ₉╩ ⇔╕⇔√⁹Γ₈ ₉ ה

Δ─ ╩│∂╘⁸ ─

≤⇔≡ ⇔≡™⅝╕∆⁹ 

 

₈ ꜝⱶ◘כꜟ

₉│⁸ ─ ╛

⌂≥─ ╩│∂╘⁸

─ ⁸ ⁸ ≢

╩ ⇔⁸ ⅜ ≤

⌂∫≡ ╩ ⇔≡™⅝╕∆⁹

⌂ ⌐≈™≡│⁸

╩ ↑≡ ⇔≡™⅝╕∆⁹

29 │Γ

Δ╛ Γ꞉▬☼ꜚכ☻

Δ⁸Γ Δ⁸

Γ Δ⌂≥─

╩ ⇔⁸ ╩ ∫≡

™ↄ ≢∆⁹ 

╕√⁸ ╡ ╖─ │ 29 2017 ⅛╠ 2021 ─ 5 ╩ ╡

≤⇔⁸ ╡ ╖─ ╩ ⁸ ⇔⁸ ⌐ ⅝ ™≢™⅝╕∆⁹ 

  

Ẽ  



з 38 

╩ ⇔√╕∟≠ↄ╡ 

─  

≢│⁸ 18 ⌐ ─ ⌐ ↕╣√⁸ ╩ ∆╢

╩ ⌐⁸ ⌂╕∟⌂╖╩ ⁸ ∆╢ ╖╩ ╘≡™╕∆⁹ 

 

∕─ ≈≢№╢ ₈ ╡₉≤ ╦╣≡™╢₈

₉│⁸ ─ ≢№╢ ─ ≤⇔≡ ⅎ√ ╖≢∆⁹ 

─ ≤⇔≡│ ⌂ ╛ ─ ⁸ ─ ⁸ ⌂≥⅜ ╡⁸

⅛╠ ⌐ ╢ ₁⌂ ─ ≢ ╣√ ─ ⅜ ⅛⌂ ╖╩ ╡ ⇔

≡™╕∆⁹ 

╙℮ ≈─ ╖≢№╢₈ ₉│⁸

│ ⌐ ↑√ ≤⇔≡ ⅎ⁸ ╛ ╡⌂≥⁸ │ ≤⇔≡

╛ ⁸ ⌂≥ ↄ─ ─ ₁⅜ ⇔√≤ ╦╣≡™╕∆⁹↓─ │⁸

╩ ≤⇔≡ ⇔√ ≢№╡⁸ ─ ╩ ↄ ∆≤≤╙⌐⁸ ⅛╠

⌐⅛↑≡ ↕╣√ ≤ ⅜ ∆╢ №╢ ╩ ⌐╟ↄ

ⅎ≡™╕∆⁹ 

 

─ ╩ ╡⁸ ⌐

⇔≡™ↄ√╘⌐⁸ ─

╛ ⁸ ╖─ ⁸∕⇔≡

↓╣╠╩ ╢ ─ ⌂≥⌐

╡ ╪≢™╕∆⁹╕√⁸ ⌂ ╖

≤⁸ ⌂ ≢№╢ ─

╩⁸ ⌐ ⇔⁸ ≤ ⅜

⌐⌂∫≡ │╩ⱶ☼ꜞכ♠

∂╘≤⇔√⁸ ─ ╖╩ ╘

≡™⅝╕∆⁹ 

│⁸ ─

30 ⌐╟╡⁸

╩ ≤⇔≡⁸ ⅜

╡ ⅎ≡™ↄ═⅝ ─

╩ ╘⁸∕─ ─ ╩ ╢√╘

─ ≤⁸∕╣╩ ⅎ╢ ╡╛ ─

⌂ ╩ ⇔≡™⅝╕∆⁹ 

  

Ẽ ─ ⅔ ⱴ♇ⱪ 

 ⱶ GUIDE BOOK☼ꜞכ♠



з 39 

─  

│⁸ ⁸ ⅝ ─ ⅜ ╗ ≢⁸ ⌂ ╖─ ╩ ⅛⇔√

╩ ∆╢↓≤≢⁸ ה ─ ⁸ ⅝ ─ ⁸ ╩│∂╘≤⇔

√⁸ ⁸ ─ ⌐≈⌂→≡™⅝╕∆⁹ 

↓℮⇔√ ⌐╟╡⁸₈ ─ ≤ ⌐№┤╣√ ─№╢ ─ ₉

╩ ⇔≡™╕∆⁹ 

 

ⱪ꜡◓ꜝⱶ─  ꜟכꜙ☺◔☻≥

─ ⌐ ∆╢ ╩ ∆╢ ה  

ה  

ה  

ה ╕∟≠ↄ╡  

 

 

30 2 29 30

2

 

 

╕∟≠ↄ╡

 

  



з 40 

─ ≤  

─  

─ │ ⁸ ⁸ ─ ╩ ™⌂⅜╠⁸ ─ ≤

⇔≡ ─ ⌐ ⇔≡⅝╕⇔√⁹ ⁸ ─ │ ─ ⌐

╟╡ ⌐ ∂⁸ ⁸ ─ ⌐╟╢ ─ ╛ ─ ⌂

≥⌐╟╢ ─ ⅜ ↕╣╕∆⁹↓─╟℮⌂ ⁸ ─ ≢№╢

ה ∞↑≢⌂ↄ⁸ ⌐ ∆╢ ╩ ⇔√◄Ⱡꜟ◑כ ╛

⌂≥⁸ ⌐ ↨⇔√ ─ ≤⇔≡─ ⅜ ↕╣╢╟℮⌐⌂∫≡

™╕∆⁹ 

⌐⅔™≡╙ β─ √⌂ ╩ ∆╢√╘⁸₈ ₉

╩ ⇔⁸ ⌐ ∆╢◦☻♥ⱶ ⌐ ╡ ╪≢™╕∆⁹ 

 

│ ≢ 1 ⅜ ╙ ™ ≢⁸ ≢ ╠╣√

╩ ™√ ╙ ╪⌐ ╦╣≡™╕∆⁹ ─ ╛↓╣╩ ≤∆╢ ─ ⁸

≤≤╙⌐ ─ ∟ ┬ ⌂╖╩ ⇔╗ ─┼ⱶ☼ꜞכ♠ ⌂≥⁸

≢─ ─ ╙ ╦╣≡™╕∆⁹ 

 

↓╣╠╩ ≤⇔≡⁸ ─ ≢│ ☿fi♃כ─ ╩ │ ─

⌐ ⇔⁸ │ ╩ ╘≡ ─ ⌐ ∆╢⌂≥⁸ ┼─

╩ ⇔∆╢ ╩ ╘≡™╕∆⁹╕√⁸ ⌂ ≤⇔≡⁸ ≤ Ᵽ▬

○ⱴ☻╩ ⇔≡ ╩ ╡⁸↓╣╩ ⇔≡₈ꜝⱶ◘כꜟ ₉╩ ∫√ ╩Ⱪꜝ

fi♪ ∆╢↓≤╩ ⇔≡™⅝╕∆⁹↓─╟℮⌐ ╩ ⌐⁸ ─ ≤

─ ╩ ╩│∂╘≤∆╢ ─ ─ ⌐ ∆╢↓≤≢⁸

─ ─ ⌐ ╡ ╪≢™⅝╕∆⁹ 

 

 

 

 

 

 

 

 

 

  

β ─ ─ ≢№╢ ה ∞↑≢⌂ↄ⁸ ה ה ─ 

⌐ ∆╢◦☻♥ⱶ┼ ⇔⁸ ╩ ⌐ ─ ╩ ╢⁹ 



з 41 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─  

⌂ ─ ╩ ⌐ ⇔╕∆⁹╕√⁸ ⌂ ⁸ ⁸ ה

≤─ ─ ╖≠ↄ╡⁸☻◔☺ꜙ⁸│≡™≈⌐ꜟכ ₈ ₉⌐

≠™≡ ⇔≡™ↄ↓≤≤⇔╕∆⁹ 

 

─  

ᵑ ╩ ↕∑ 668haќ522ha ⁸ ╩ 10 ≢ ↕∑

╢≤≤╙⌐⁸ ─ ╩ ☿fi♃כ ⌐ ⅎ≡ ⌂

╩ ∆╢⁹ 

ᵒ∕─ ⁸ │ ─ 5 ⅛╠ ─ 2 ⌐≤≥╕╡⁸ ☿fi♃

כ ⌐ ⅜ ∆╢⁹ 

ᵓ ☿fi♃כ ─ ─ ⌐ ╩ ∆╢⁹↓╣⌐╟

╡⁸Γ ─ Δ⁸Γ ╛ ⌂≥─ ╛ ≢─

Δ╩ ∆╢⁹ 

 

  

Ẽ ─ ─⇔ↄ╖ ▬ⱷכ☺  

▬ⱷכ☺  



з 42 

Ᵽ▬○ⱴ☻ ─ ה  

╛ ─ ⌐│Ᵽ▬○ⱴ☻ ─ ה ⅜ ≤⌂╡╕∆

⅜⁸ ⅜ ⌂ↄ⁸ ∞↑≢│ ה ─

⅜╕⅛⌂ⅎ╕∑╪⁹ ⌐ ∆╢ ≤⇔≡⁸ ─ ╛ ⅛╠ ╢

↔╖⁸ ⁸ ┘ ─ ╩ ⇔≡⅔╡⁸ ⁸

↓╣╠─ ⅜ ⌐ ↕╣╢⇔ↄ╖≠ↄ╡╛ ─ ה ⅜ ↕╣≡™

╕∆⁹ 

 

╛ ─ ה ─ ≤ ─√╘─ ─  

⌂≥─ ≢ ↕╣√ ─ ╛ ⌐≈

™≡⁸ ─ ⌐│ ↕╣≡™╢≤↓╤╙№╡╕∆⁹ ↕╣╢ ⌐☼כ♬─

№∫√ ─ ╩∆╢↓≤⅜ ≢│№╡╕∆⅜⁸∕╣╩ ∫≡ ╠

╣√ ─ ╩ ╘╢↓≤⅜ ≢∆⁹⇔⅛⇔⁸∕─╟℮⌂♁ⱨ♩ ╩

│ ≤⇔≡™╢─≢⁸ꜝ ⱶ◘כꜟ ≤₈ꜝⱶ◘כꜟⱩꜝfi♪─ ₉╛₈

─ ₉⌂≥≢ ╩≤╢↓≤╩ ⇔╕∆⁹ 

╕√⁸↓─ ─ ≢⁸ꜝⱶ◘כꜟ ⅜ ╗₈ꜝⱶ◘כꜟ ─

≢ ╘√ꜜ◦╛ ₉╩ ─ ≢ ╩⇔≡™ↄ⅛≥℮⅛╩

⇔╕∆⁹ 

 

ⱪ꜡◓ꜝⱶ ─  

─ │⁸ ─

≢ ℮↓≤≤⌂╡╕∆⅜⁸ ╛ ↔

╖╛ ─ ╩ ∑≡ ℮ │

─ ╩ ⇔╕∆⁹ 

↓─√╘⁸ ─ ╩ ─╖≢ ⌂ ─

≤ ─ ⅜ ≢№∫√╡ ≤─ ⅜ ⌂

⌐ ⇔≡ ╩ ⇔╕∆⁹ 

 

╕√⁸ ≢─ ─ ⌐ √∫≡│⁸

─ ╩ ↕╣≡™╢↓≤⅛╠⁸ ♦◙▬fiⱦꜟ♪○Ɑ꜠כ◦ꜛfi ⌂≥─

╩ ⇔≡ ⇔⁸ ╩ ⇔≡ ∆╢ ╩ ⇔╕∆⁹ 

  



з 43 

 

 
 

 H30ṕ2018ṖṌ2020  

 

 2021Ṍ2023  

 

 2024Ṍ2027  

 

ể  

ṕ 4t/Ṗ  

 

 

 

 

 

 

 Ễ  

ṕ 10Ṍ20t/Ṗ  

 

 

 

 Ễ  

ṕ 10Ṍ20t/ Ṗ 

 

 

 

 

 

 

 

 

ἲ  

ἲ  

ἲ  

 

 

 

 

UP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

JA/  

   ἲ  

 ể ṕ  

4t/Ṗ  

Ẽⱪ꜡◓ꜝⱶ  ☺כⱷ▬ꜟכꜙ☺◔☻─



з 44 

 ─  

 

  

 

 

 

 

  

╩ ∆╢√╘⁸PDCA ◘▬◒ꜟ⌐╟╡ ╩ ⌐∆╢≤≤╙⌐⁸

⌂ ╩ ℮√╘⁸ ╩ ™╕∆⁹ 

Plan ╩ Do ⁸∕─ ╩ Check ⇔⁸ ⇔╩⅛↑ Action ⁸↓╣

╠╩ↄ╡ ∆↓≤⌐╟∫≡ ╩ ∫≡™⅝╕∆⁹ 

⌐│ ⁸ ⌐ ≠↑╠╣╢ ─ ≤ ─ ╩ ∆╢↓

≤≢ ─ ╩ ™⁸↓╣╩ ⌐ ∆╢≤≤╙⌐⁸ ⁸ ┼

≤⇔≡ⱱכⱶⱭכ☺ ╩ ∂≡ ⇔╕∆⁹ 

╕√⁸ ─ ⌐№√╢ 35 ⌐│ ─ ⇔╩ ™╕∆⁹ 
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Ẽ  



 

Ĭ ᷂ ӓᾍ ὕ  
ӢḢ  ( ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

Ħ ǵ ǶƲƼī ṑḨ ƽǵƼ  ǵ ƽǯ̿Ǣ

ǭ ǍȉǵǯǞȅǠƳ 

 

 

  

  

(   )  

  



 

 

 

 

 



и 1 

  

─ ≠↑ 

│⁸ ─ ⌐ ∆╢ 19 ─ 2⌐ ≠ↄ ≢№╡⁸

─ ⌐ ∂≡ ⁸ ⁸ ⅜ ⇔≡ ⌐ ╡ ╗√╘─

≢∆⁹ 

 

─ ⁸ ⁸ ⁸ ⁸  

─  

─ │⁸2019 ⅛╠ 2023 ╕≢─ 5 ≤⇔╕∆⁹ 

 

 

─ │⁸ ≤⇔╕∆⁹ 

 

≤∆╢ ●☻ 

≤∆╢ ●☻│⁸ CO2 ≤⇔╕∆⁹ 

 

┘  

─ ⌐ ∂≡⁸ ─ ╩ 2013 ⁸ ╩ 2030

⁸ ╩ 2050 ≤⇔╕∆⁹ 

 

 

 

  

        Ḩ ˗  1  



и 2 

 ─ ●☻  

1  ●☻ ─  

 

●☻─ │⁸ ─₈ ה

ⱴ♬ꜙ▪ꜟ Ver1.0 ⁸ 29 ⁸ ₉

⁸₈ ⱴ♬ꜙ▪ꜟ₉≤⇔╕∆⁹ ⌐ ∂≡⁸ ─ ╩ ⇔≡

⇔╕⇔√⁹ │⁸2013 2015 ≤⇔⁸ ⌐⅔↑╢ CO2

╩ ⇔╕⇔√⁹ 

 

Ẽ ≤∆╢ ●☻≤ ה  

    

︣  ṕCO2Ṗ 

︣ ḱ  
ṕ ḭ ḱ ḭ Ṗḭ ṕ ḭ Ṗḭ 
ṕ ḭ Ṗḭ ṕ Ṗ 

 

Ẽ  

ḱ   

 
ṕ Ṗ 

ú ú44/12 

 
ṕ ḱ Ṗ 

ḱ ú ḱ ú
44/12 

 
ṕ Ṗ 

ú ú44/12 

 ú ú44/12 

 ú ú44/12 

 
ṕ Ṗ 

ú ú44/12 
ú ú44/12 

 
ṕ Ṗ 

ú ú44/12 

 
ṕ Ṗ 

úṕ1Ṩ Ṗú ú  
ú ú  

 

  

        Ῥ⁸ǵ Ὑҧ Ȫȷ ї   
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─  

─ │⁸2014 ⌐№╡⁸2015 ≢ 23 5 t - CO2

≤⌂∫≡™╕∆⁹╕√⁸2013 ─ ⌐ ═≡ 12 ⇔≡™╕∆⁹2015

─ №√╡ │ 7.7t - CO2≢⁸2013 ⌐ ═≡ 10 ⇔≡™╕∆⁹ 

 

Ẽ ─                               -CO2 

  
2013  
ṕ Ṗ 

2014  
2015  

  2013  

 72,530  77,177  61,833  26.3%  -14.7%  

   65,072  69,472  54,254  23.1%  -16.6%  

  ḱ  6,124  6,141  6,102  2.6%  -0.4%  

   1,333  1,564  1,477  0.6%  10.8%  

 57,149  50,604  45,037  19.2%  -21.2%  

 65,489  62,193  57,659  24.6%  -12.0%  

 67,485  65,642  64,743  27.6%  -4.1%  

   ṕ Ṗ 31,928  30,553  30,490  13.0%  -4.5%  

  ṕ Ṗ 33,187  32,818  32,025  13.6%  -3.5%  

   2,370  2,270  2,229  0.9%  -6.0%  

 4,305  3,818  5,475  2.3%  27.2%  

    4,305  3,818  5,475  2.3%  27.2%  

 266,957  259,436  234,747  100.0%  -12.1%  

 31,154  30,829  30,523  Ṩ -2.0%  

ể טּ ṕ / Ṗ 8.6  8.4  7.7  Ṩ -10.2%  

 

 

 

  

Ẋ Ẋ 

Ḳ וֹףּ ṇ ṕ ︣ Ṗשּ ︣ ︣Ḯ 

 Ḳ  ṕ ḭ ṇ ḭ Ṗ וֹףּ ṇ  ṕ
︣ Ṗשּ ︣ ︣Ḯ 

 Ḳ  ṕ Ṗ  ṕ ḭ ḭ Ṗ
ṇ ṕ ︣ Ṗשּ ︣ ︣Ḯ 

 Ḳ לּ ṇ ︣ ︣Ḯ ḭ ḭ ḭ צּ
טּ כḭֿצּ︣ ︡ ︣Ḯ 

 Ḳ ךּ אל ︣ ︣Ḯ
טּצּ כḭֿצּ︣ ︡ ︣Ḯ 
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Ẽ ─  
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─  

2015 ─ ─ ╩╖╢≤⁸ ⅜ 28 ≢ ╙ ↄ⁸

⅜ 26 ⁸ ⅜ 25 ⁸ ⅜ 19 ╩ ╘≡⅔╡⁸

⅜ 2 ≤⌂∫≡™╕∆⁹ 

─ ≤ ∆╢≤⁸ │ ─ ⅜ ⌂ↄ⁸

─ ⅜ ↄ⌂∫≡™╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ẽ ─ ─ 2013 ⁸ 2015  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
β ─◓ꜝⱨ ─ ⌐│ ╩ ╖╕∆⁹╕√⁸◄Ⱡꜟ◑כ │⁸ ╛

⁸ ⌐⅔↑╢ ⌐ ℮◄Ⱡꜟ◑כ ╩ ≤⇔≡™╕∆⁹ 

 

Ẽ2015 ⌐⅔↑╢ ─ ─ ⁸  

  

26.3%

19.2%

24.6%

27.6%

2.3%

2015

234,747

t- CO2

34.0%

19.6%

22.4%

21.8%

2.3%

◄Ⱡꜟ◑כ

0.0%

2015

6,849

t- CO2

23.1%

2.6%

0.6%

19.2%

24.6%

13.0%

13.6%

0.9%
2.3%

26.3%

19.2%

24.6%

27.6%

2.3%

2015
234,747
t- CO2

24.4%

2.3%

0.5%

21.4%
24.5%

12.0%

12.4%

0.9% 1.6%

27.2%

21.4%24.5%

25.3%

1.6%

2013
266,957
t- CO2
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─  

─ ─ ╩ ⌐ ⇔╕∆⁹ 

 

─  

⁸ ⁸ №√╡ │⁸™∏╣╙ 2014

│ ⇔⁸2015 ⌐│ ⇔≡™╕∆⁹ │ ⌐ ℮◄Ⱡꜟ◑כ

─ ╩ ≤⇔≡ ⇔≡™╕∆⁹ 

 

 
β2013 ╩ 100≤⇔√ ─  

Ẽ ─ ┘ ─  

 

 

Ẽ ─ ┘ ─  

 
2013  
ṕ Ṗ 

2014  2015  

ṕt-CO2Ṗ 65,072  69,472  54,254  

ṕ Ṗ 46,672  49,340  43,784  

טּ ṕkg-CO2/ Ṗ 1,394  1,408  1,239  

ṕ Ṗ 62  60  69  

 

  

100 

107 

83 

106 

94 

101 

89 97 

111 

60

80

100

120

140

2013 2014 2015
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ה ─  

ה ─ │⁸2014 ⇔≡™╢╙──⁸ │

┌™≢№╢√╘⁸ №√╡ │ 2014 ⇔≡™╕∆⁹ 

 

 
β2013 ╩ 100≤⇔√ ─  

β2015 ┘ 2016 ─ ה ─ │⁸₈ ☿fi◘☻- 2009 ⁸2014 ₉─ ╩

™√ ≢∆⁹ 

Ẽ ה ─ ┘ ─  

 

 

Ẽ ה ─ ┘ ─  

 
2013  
ṕ Ṗ 

2014  2015  

ṕt-CO2Ṗ 6,124  6,141  6,102  

ḱ ṕ Ṗ 1,191  1,166  1,138  

ḱ ể טּ ṕkg-CO2/ Ṗ 5,142  5,267  5,362  

ḱ ṕ Ṗ 174  168  162  

 

  

100 

100 
100 98 
96 

102 
104 

97 93 

80

90

100

110

120

2013 2014 2015
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─  

│ 2014 ⇔≡™╢╙──⁸ ┘ №√

╡ │⁸2014 │ ⇔⁸2015 ⌐│ ⇔≡™╕∆⁹

│ ⌐ ℮◄Ⱡꜟ◑כ ─ ╩ ≤⇔≡ ⇔≡™╕∆⁹ 

 

 
 
β2013 ╩ 100≤⇔√ ─  

β2015 ┘ 2016 ─ ─ │⁸₈ ☿fi◘☻- 2009 ⁸2014 ₉─ ╩ ™

√ ≢∆⁹ 

Ẽ ─ ┘ ─  

 

 

Ẽ ─ ┘ ─  

 
2013  
ṕ Ṗ 

2014  2015  

ṕt-CO2Ṗ 1,333  1,564  1,477  

ṕ Ṗ 134  127  123  

ể טּ ṕkg-CO2/ Ṗ 9,948  12,317  12,008  

 

  

100 

117 111 

95 92 

124 

121 

60

80

100

120

140

2013 2014 2015
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─  

│⁸ ┌™≢ ⇔≡™╢╙──⁸ ⅔╟┘ №√╡ │

2014 ⇔≡™╕∆⁹∕─ ≤⇔≡│⁸ ─ ─ ╛

─ ⌐╟╢ ─◄Ⱡꜟ◑כ ─ ⅜ ⅎ╠╣╕∆⁹ 

 

 
β2013 ╩ 100≤⇔√ ─  

β ≤│⁸ ⅜ 24ϴ╩ ⅎ╢ ─ ≤ 22ϴ≤─ ╩ ⇔√ ≤

⅜ 14ϴ╩ ╢ ─ ≤ 14ϴ≤─ ╩ ⇔√ ╩ ⇔√ ≢⁸ ─ ⌐ ℮◄Ⱡꜟ◑

כ ─ ≤⌂╡╕∆⁹ 

Ẽ ─ ┘ ─  

 

 

Ẽ ─ ┘ ─  

 
2013  
ṕ Ṗ 

2014  2015  

ṕt-CO2Ṗ 57,149  50,604  45,037  

ṕ Ṗ 10,721  10,751  10,774  

ể טּ ṕkg-CO2/ Ṗ 5,331  4,707  4,180  

ṕ Ṗẑ 1,505  1,244  1,118  

β │ ─  

  

100 89 

79 

100 100 

88 

78 83 
74 

60

80

100

120

140

2013 2014 2015

1
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─  

⁸ ⁸ №√╡ │⁸™∏╣╙ 2014 ⇔≡™

╕∆⁹∕─ ≤⇔≡│⁸ ─ ─ ╛ ─ ⌐╟╢

─◄Ⱡꜟ◑כ ─ ⅜ ⅎ╠╣╕∆⁹ 

 

 
β2013 ╩ 100≤⇔√ ─  

β ≤│⁸ ⅜ 24ϴ╩ ⅎ╢ ─ ≤ 22ϴ≤─ ╩ ⇔√ ≤

⅜ 14ϴ╩ ╢ ─ ≤ 14ϴ≤─ ╩ ⇔√ ╩ ⇔√ ≢⁸ ─ ⌐ ℮◄Ⱡꜟ◑

כ ─ ≤⌂╡╕∆⁹ 

Ẽ ─ ┘ ─  

 

 

Ẽ ─ ┘ ─  

 
2013  
ṕ Ṗ 

2014  2015  

ṕt-CO2Ṗ 65,489  62,193  57,659  

ṕ Ṗ 356,825  355,846  342,116  

טּ ṕkg-CO2/ Ṗ 184  175  169  

ṕ Ṗ 1,386  1,363  1,341  

ṕ Ṗẑ 1,505  1,244  1,118  

β │ ─  

 

  

100 95 
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95 92 
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83 74 

60
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100
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140

2013 2014 2015
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─  

─ │⁸╛╛ ⇔≡™╢╙──⁸ ┘ №√╡

│⁸ ⇔≡™╕∆⁹↓╣│⁸ ─ ⌂≥⌐╟╢╙─≤ ⅎ╠╣╕∆⁹ 

 

 
β2013 ╩ 100≤⇔√ ─  

Ẽ ─ ┘ ─  

 

 

Ẽ ─ ┘ ─  

 
2013  
ṕ Ṗ 

2014  2015  

ṕt-CO2Ṗ 31,928  30,553  30,490  

ṕ Ṗ 18,566  18,731  18,854  

ể טּ ṕkg-CO2/ Ṗ 1,720  1,631  1,617  

 

  

100 96 95 

101 102 

95 94 

80
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100

110

120

2013 2014 2015
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─  

─ ⁸ ⁸ №√╡ │⁸™∏╣╙ ┌™─

≢∆⁹ 

 

 
β2013 ╩ 100≤⇔√ ─  

Ẽ ─ ┘ ─  

 

 

Ẽ ─ ┘ ─  

 
2013  
ṕ Ṗ 

2014  2015  

ṕt-CO2Ṗ 33,187  32,818  32,025  

ṕ Ṗ 6,772  6,665  6,501  

ể טּ ṕkg-CO2/ Ṗ 4,901  4,924  4,926  

 

  

100 99 96 
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96 

100 
101 

80

90

100
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─  

─ ┘ №√╡ │⁸╛╛ ⇔≡™╕∆⁹↓╣│ ⅜

⇔≡™╢↓≤⌐╟╢╙─≤ ⅎ╠╣╕∆⁹ 

 

 
β2013 ╩ 100≤⇔√ ─  

Ẽ ─ ┘ ─  

 

 

Ẽ ─ ┘ ─  

 
2013  
ṕ Ṗ 

2014  2015  

ṕt-CO2Ṗ 2,370  2,270  2,229  

ṕ Ṗ 31,154  30,829  30,523  

ể טּ ṕkg-CO2/ Ṗ 76  74  73  

 

  

100 
96 94 

99 

98 97 
96 

80
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100

110

120
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─  

┘ №√╡ │⁸™∏╣╙ 2014 │ ⇔⁸2015

⌐│ ⇔≡™╕∆⁹↓╣│⁸ ⅜ ┌™ ≢№╢─⌐ ⇔≡↔╖ ⅜ ⇔

≡™╢√╘≤ ⅎ╠╣╕∆⁹ 

 

 
β2013 ╩ 100≤⇔√ ─  

Ẽ ─ ┘ ─  

 

 

Ẽ ─ ┘ ─  

 
2013  
ṕ Ṗ 

2014  2015  

ṕt-CO2Ṗ 4,305  3,818  5,475  

ṕ Ṗ 31,154  30,829  30,523  

ể טּ ṕkg-CO2/ Ṗ 138  124  179  

פֿ ṕtṖ 7,025  6,998  7,112  
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89 
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100 
101 

50

75

100

125
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2  ●☻ ─  

 ☻כ◔

 

─ ╩ ∂⌂™ ⁸₈ ₉☻כ◔ ─ ─ ●☻ │⁸

─ 2015 ─ №√╡─

╩ ⇔≡⁸ ─ ╩╙≤⌐ ⇔╕⇔√⁹ ה ─

─ │ ─≤⅔╡≢∆⁹ 

 

Ẽ ─  

ḱ    

 
ṕ Ṗ 

 3  

 
ṕ ḱ Ṗ 

ḱ   

 
ṕ Ṗ 

 3  

  
ṇ 3ṕ Ṗ

 

  3  

 
ṕ Ṗ 

 3  

 3  

 
ṕ Ṗ 

 ṇ 3ṕ Ṗ 

 
ṕ Ṗ 

 ṇ 3ṕ Ṗ 
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2030 ⌐⅔↑╢ ─☻כ◔ ●☻ │⁸2013 ≢ 11 ⇔⁸

23 7 t - CO2≤ ↕╣╕∆⁹ 

 

Ẽ ●☻ ─ ☻כ◔                   Ḳỹ-CO2 

  
2013  
ṕ Ṗ 

2014  2015  

2030  
ṕ Ṗ 

 2013  

 72,530  77,177  61,833  63,129  -13.0%  

   65,072  69,472  54,254  57,742  -11.3%  

  ḱ  6,124  6,141  6,102  3,850  -37.1%  

   1,333  1,564  1,477  1,537  15.3%  

 57,149  50,604  45,037  45,572  -20.3%  

 65,489  62,193  57,659  59,256  -9.5%  

 67,485  65,642  64,743  64,892  -3.8%  

  ṕ Ṗ 31,928  30,553  30,490  30,268  -5.2%  

  ṕ Ṗ 33,187  32,818  32,025  32,739  -1.3%  

   2,370  2,270  2,229  1,885  -20.5%  

 4,305  3,818  5,475  4,630  7.5%  

   4,305  3,818  5,475  4,630  7.5%  

 266,957  259,436  234,747  237,480  -11.0%  

 

 

Ẽ ●☻ ─ ☻כ◔   

266,957 259,436 

234,747 237,480 

0
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2013
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266,957 

234,747 

195,320 
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2013 27
11
2

13

 ─ ●☻  

1 ─☻כ◔   

⁸│≢☻כ◔ ⌐☻כ◔ ⅎ≡⁸ ╛ ╩ ╗ ⌐⅔™≡ ◄Ⱡ

כ◑ꜟ ─ ╛ ◄Ⱡꜟ◑הכ ◄Ⱡꜟ◑כ ─ ⌂≥─ ╩ ∫√

─ ⁸ ─ ⌐╟╢ ─ ╩ ⇔╕⇔√⁹ 

⁸2030│≢☻כ◔ ─ ⅜ 19 5 t - CO2≤⌂╡⁸2013 ≢ 27 ─

⅜ ╕╣╕∆⁹ 

⌐╖╢≤⁸ ⅜ 43 ─ ⁸ ה ⅜ 30 ─ ⁸

⅜ 10 ─ ⁸ │ 8 ─ ≤ ╕╣╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ẽ ●☻ ─ ⁸☻כ◔  

 

 

 

 

 

 

 

        Ῥ⁸ǵ Ὑҧ Ȫȷѹ   
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266,957 
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195,320 
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Ẽ ●☻ ─ ⁸☻כ◔  

 

 

2   

─ │⁸ ─☻כ◔ ╩ ╕ⅎ≡ ─≤⅔╡ ⇔╕∆⁹ 

 

 

↓─ ╩ ⇔√ ─ 2030 ⌐⅔↑╢ ─ ●☻ 19 5

t - CO2 ╩ 2030 ─ 25,813 ≢ ⇔√ №√╡ │⁸7. 6t - CO2≤⌂╡⁸

2013 ≢ 12 ─ ≤⌂╡╕∆⁹╕√⁸ ╩ ∆╢√╘⌐│⁸ Ɑכ☺─

─ ⌐╟╢ ⅜ ≤⌂╡╕∆⁹ 

 

  

Ẋ Ẋ 

2030 2013 27Ṿ ︡ ︣Ḯ 
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Ẽ ⌐╟╢ ─  

 ṇ 
  

 
 

ṕỹ-CO2/ Ṗ 

      1,839  

 10%  1,100  532  

 2%  150  186  

 1%  60  23  

 2%  190  171  

60% נּ  6,500  610  

ṇ ṕ 1Ṗ 17% נּ  1,850  294  

 2%  160  7  

ṇ ṕ 2Ṗ  1%  110  17  

      927  

 10%  160  202  

 2%  30  104  

 1%  20  6  

 2%  30  114  

60% נּ  1,000  400  

ṇ 50% נּ  830  77  

ṇ  1% 10  25  

      3,460  

  13%  2,330  430  

 
 13%  2,330  800  

 10%  620  67  

ךּ 7%  נּ  1,250  950  

ךּ נּ  
 19%  3,400  783  

 20%  380  430  

     
6,227  

 ♩♇ⱪꜝfi♫כ ⅜ ╘√ ◄Ⱡ─ ╩◒ꜞ▪⇔ ↕╣≡™╢℮∟⁸ ╙ ◄Ⱡ ⅜ ╣≡™╢

♩♇ⱪꜝfi♫כ ╩ ∆╢ ╩◒ꜞ▪⇔√ ─↓≤≢∆⁹ 

 ◄Ⱡꜟ◑כ ◦☻♥ⱶ IT ╩ ⇔≡◄Ⱡꜟ◑כ─ ╩ꜞ▪ꜟ♃▬ⱶ⌐ ⇔⁸╕√⁸ ⌐

⇔≡ ה ─ ⌂ ╩ ℮◄Ⱡꜟ◑כ ─ ◦☻♥ⱶ─↓≤≢∆⁹HEMSHome Energy Management System

─ ⁹ ⁸BEMS Building Energy Management System ─ ⁸ⱦꜟ ⌂≥⅜№╡╕∆⁹ 
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ה   

1  ─  

≢│⁸ ⌐ ∆╢ ≤⇔≡⁸₈ ₉ ┘₈ ₉╩ ╘≡™⅝╕∆⁹ 

₈ ₉≢│⁸Γ ◄Ⱡꜟ◑כ─ Δ⁸Γ ה ─ Δ⁸Γ

─ Δ⁸Γ Δ─ 4≈─ ⌐╟╡⁸ ●☻ ─ ⌐ ↑

√ ╩ ∫≡™⅝╕∆⁹ 

₈ ₉≢│⁸ ╛ ─ ⌂≥ ⌐ ╣≡™╢ ─ ╛

⌐ ↑╠╣⌂™ ⌐ ⇔≡⁸ ─ ≢ ⌂ ╠⇔─ ⁸ ─ ⌂

─ ⌂≥╩ ≤⇔≡ ╩ ⇔╕∆⁹ ⌐╟╢ ⅜ ↕╣╢

Γ Δ⁸Γ ה Δ⁸Γ Δ⁸Γ Δ⁸Γ Δ─ 5

╩ ≤⇔√ ╩ ╘≡™⅝╕∆⁹ 

 

Ẽ ─  

   

ṡ Ṣ
 ṇ  

 

ẇ ṇ  

ẇ ḱ ṇ  

ẇ ṇ ḱ  

ḱ  

ẇ ṇ  

ẇ ṇ  

ẇ ︡  

 
ẇֿפ  

ẇ  

 
ẇ ḱ  

ẇ  

ṡ Ṣ
  

ẇ ︡  

ẇ ḱ  

ẇ  

ḱ  

ẇ ḱ  

ẇ ḱ  

ẇ  

 
ẇ ḱ  

ẇ  

 
ẇ  

ẇ  

 
ẇ  

ẇ  

 

  

        ᾍ ɵ  4  
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2  ₈ ₉─  

◄Ⱡꜟ◑כ─  

●☻─ ╩ ∆╢√╘⌐│⁸ ╛ ⁸●♁ꜞfi⁸ ⌂≥─ ─

╩≢⅝╢ ╡ ╠⇔⁸ ⌂◄Ⱡꜟ◑כ╩ ∆╢↓≤⅜ ≢∆⁹ 

∕↓≢⁸ ◄Ⱡꜟ◑כ─ ╩ ⌐ ╘≡™⅝╕∆⁹ 

 

 

 

 

 

 

 

 

- 1  

 

ḱ   

︣Ḯ  

ḭ ḭ ṇ
︣Ḯ 

 
 

︡ קּ ṇ
︣Ḯ 

 

 

- 2  

 
ḱ   

וֹףּ ṇ ︡
︣Ḯ 

 
 
 

ḭ צּ ︣ ḱ ךּ ḱ ︡ ︣Ḯ  

  

 

ḭ ṇ ︡ ︣Ḯ 

 

ḭ ṇ ︡ ︣Ḯ 

︡ ︣Ḯ 

 

- 3  

 

ḱ   

︡פּ ṇ ḱ
︣Ḯ 

 
 

ểḰ ṇ  -1 ṇ  

-2 ḱ ṇ  

-3 ṇ ḱ  
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ה ─  

─ ─ ≈│⁸ √∟─ ╛ ⌐ ℮ ●☻─ ≢№

╡⁸ ⌐◄Ⱡꜟ◑כ ⌐ ℮ ⅜ ⅝⌂ ≤↕╣≡™╕∆⁹ 

∕↓≢⁸ ה ה ⅜∕╣∙╣─ ≢⁸№╢™│ ─ ≤─ ⌐╟╡⁸ ◄

Ⱡꜟ◑כ ─ ╛ ◄Ⱡꜟ◑כ ─ ╩ ╘⁸ ●☻─ ⌐ ╡ ╪

≢™⅝╕∆⁹ 

 

 

 

 

 

 

 

 

- 1  

 

ḱ   

ṡ ︡פּ Ṣ ṡ שּ Ṣḭṡ וֹ Ṣḭṡ
︡ Ṣ ︣ ךּ ︣Ḯ 

 
 

ṕ ḱ Ṗ ︣
︡ ︣Ḯ ḭ ︡ḭ ṇ

︣Ḯ 
 

ṡCOOL CHOICEṢṕ ṇ Ṗẑ1

ṇ ︡ ︣Ḯ 
 

ṇ ṇ ẑ2 ךּ ךּ ︣Ḯ  

ṡ Ṣ ḭ ︣Ḯ  

ךּףּ ︣ ḭךּ ṇ
︡ ︣Ḯ 

 

︡ ḭEAṕ Ṗ21ẑ3

︡ ︣Ḯ 

 
 
 

ṇ ︡ ḭ
︣ ךּ ︣Ḯ 

 

  

 

ṡCOOL CHOICEṢ ︡ḭ וֹףּ ṇ ︡ ︣Ḯ 

Ḳ ṕֿכ ḭ ṇ ︡ Ṗ  

︣ ︡ḭ ṇ ︣Ḯ 

ḭ ︣Ḯ 

︣Ḯ 

︣Ḯ 

ỄḰ ḱ  -1 ṇ  

-2 ṇ  

-3 ︡  
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ṡCOOL CHOICEṢ ︡ḭ וֹףּ ṇ ︡ ︣Ḯ 

EAṕ Ṗ21 ẑ4 ︡ ︣Ḯ 

︣ ︡ḭ ṇ ︣Ḯ 

ḭ ︡ ︣Ḯ 

︡ ︣Ḯ 

︡ ︣Ḯ 

 

- 2  

 

ḱ   

וֹףּ LED ṇ ︡ḭ
︡ ︣Ḯ 

 
 
 

וֹףּ ṇ ︡ḭ ︣Ḯ 
 

 
 

 ḱ ךּףּ ḭṡ ṇ
︣  ṕ ṖṢ ךּ ḭ ṇ

ḱ ︣Ḯ 
 

וֹ
︣Ḯ 

 

ḭ צּ ︣ ḭ ḭ ךּ ḱ
ךּ ︣Ḯ 

 
 
 

  

 

ḭ ḭ ḭ ṇ ︣ ḭ
ṇ ︡ ︣Ḯ 

ṇ ︣ ḭ ṇ ṇ  ṕHEMSṖẑ5

ḱ ︡ ︣Ḯ 

︣ ḭ ḱ ḱ ṇ ṕZEHṖẑ6 ṇ ךּ
︡ ︣Ḯ 

ḱ ︣ ḭ ḭ ︣Ḯ 

︣ ḭ ︣Ḯ 

 

ḭ ṇ ︣ ḭ ṇ
︡ ︣Ḯ 

ṇ ṕBEMSṖẑ7 ṇ ṕFEMSṖẑ
8 ḱ ︡ ︣Ḯ 

︡ḭ ︣Ḯ 

︣ ḭ ︣Ḯ 

ḭ ṇ ḭ ךּ ︡ḭֿכ ḭךּ
︣Ḯ 

ḱ ︡ ︣Ḯ 

ךּףּ ḭ ṇ ךּ ḭ ṇ
︣Ḯ 
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- 3  

 

ḱ   

ṡ  ṕ ṖṢ ךּ ḭ לּ
︡ ︣Ḯ 

 

ṇ  ṕBEMSṖ  ḱ
︡ ︣Ḯ 

 

ḭ LED ︡ ︣Ḯ 
 

 

︡ ︣Ḯ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

β1 COOL CHOICE ☻▬ꜛ♅ꜟכ◒ ◄Ⱡה ─ ה☻ⱦכ◘ה ⌂≥⁸ ⌐
∆╢⁸╕√ ⌂ ╠⇔⌐╙≈⌂⅜╢№╠╝╢₈ ™ ₉╩⇔≡™↓℮≤™℮ ─↓≤⁹ 

β2 ◄◖♪ꜝ▬Ⱪ ╛ CO2 ╩ ╠⇔⁸ ⌐≈⌂→╢
╛ ⅜↑─↓≤⁹◄◖♪ꜝ▬Ⱪ⌐│⁸ ─ ╩ ╛⅛⌐∆╢⁸ ─ ⌂™ ╩
∆╢⁸ ∆╢≤⅝⌐ ╘⌐▪◒☿ꜟ⅛╠ ╩ ∆⁸◄▪◖fi─ ╩ ⅎ╘⌐∆╢↓≤⌂≥
⅜№╢⁹ 

β3 EA ◄◖▪◒◦ꜛfi 21 ⌐⅔™≡╙ ⌐ ─ ╩ ╘╢↓≤⅜≢⅝╢╟℮⌐
⅜ ⇔√ ╖≢⁸ ┼─ ⌐ ∆╢ ╩ ∟⁸ ⇔⁸ ╩ ╡╕≤╘⁸ ⇔⁸
∆╢√╘─ ─↓≤⁹ 

β4 ⱴⱠ☺ⱷfi♩◦☻♥ⱶ ╛ ⅜⁸∕─ ╛ ─ ≢ ⌐ ⌐ ∆╢ ╩
╘╢⌐№√╡⁸ ⌐ ∆╢ ╛ ╩ ╠ ⇔⁸↓╣╠─ ⌐ ↑≡ ╡ ╪≢™ↄ↓≤╩
₈ ⱴⱠ☺ⱷfi♩₉≤™™⁸↓─√╘─ ╛ ─ ה ⅝ ─ ╖╩₈ ⱴⱠ☺ⱷ
fi♩◦☻♥ⱶ₉≤ ┬⁹ 

β5 ⱱכⱶ◄Ⱡꜟ◑כⱴⱠ☺ⱷfi♩◦☻♥ⱶ HEMS ≢ ↄ─◄Ⱡꜟ◑כ╩ ∆╢◄▪◖fi╛
╩ ⌐⁸ ╛ ╕≢ ╘⁸◄Ⱡꜟ◑כ ╩ ⇔≈≈ ⌂ ╩ ℮↓≤

≢⁸ ◄Ⱡ╛Ⱨכ◒◌♇♩─ ╩ ℮ ╖⁹ 

β6 Ⱡ♇♩ה꜡♀ה◄Ⱡꜟ◑כⱢ►☻ ZEH ╩ ⌐ ↕∑╢≤≤╙⌐⁸ ⌂ ◦☻
♥ⱶ╩ ∆╢↓≤⌐╟╡⁸₈ ⌂ ₉≤⁸₈ ≢ ∆╢ ─◄Ⱡꜟ◑כ ⅜ ≢ ⌡
♀꜡ ₉╩ ⌐ ∆╢ ─↓≤⁹ 

β7 ⱦꜟ◄Ⱡꜟ◑כⱴⱠ☺ⱷfi♩◦☻♥ⱶ BEMS IT ─ ⌐╟╡⁸ ⱦꜟ⌐⅔™≡⁸ ╛
⅜ ⌐™╢⅛ ⅛⌂≥─ ╩☿fi◘כ ⌐╟╡ꜞ▪ꜟ♃▬ⱶ⌐ ⇔⁸ ⌐ ⇔√
ה ─ ⌂ ╩ ⌐∆╢ ⁸ ⱦꜟ─ ◄Ⱡꜟ◑כ ╩ ∆╢◦☻♥ⱶ─↓≤⁹ 

β8 ◄Ⱡꜟ◑כⱴⱠ☺ⱷfi♩◦☻♥ⱶ FEMS ─◄Ⱡꜟ◑כ ╩ ∆╢√╘⁸
─◄Ⱡꜟ◑כ ╛ ─◄Ⱡꜟ◑כ ה ╩ ⇔⁸ ⅎ╢ ╛ ╩ ∆╢
√╘─◦☻♥ⱶ─↓≤⁹ 
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─  

╛ ─ ⌐ ℮ ●☻ ╩ ∆╢√╘⌐⁸ ⁸ ⁸

⅜ ⇔≡⁸ Reduceꜞ ☻כꜚ♦ ⁸ Reuseꜞ ☻כꜚ ⁸ Recycle

ꜞ◘▬◒ꜟ ≤™℮ ╩ ⇔⁸ ─ ⌐ ╡ ╪≢™⅝╕∆⁹ 

 

 

 

 

 

 

- 1  

 

ḱ   

ṡֿפ וֹ  ḱ︡ Ṣ ḭṡ ︡פּ Ṣḭṡ
שּ Ṣ ḭֿפ וֹ ךּ ︣Ḯ 

 

פֿ ḭ ︣ ḭ
ךּ ︣Ḯ 

 

ṇ ṇ ṇ  ṕ ךּ Ṗ ︣ ḭ
פֿ ︡ ︣Ḯ 

 

פֿ ︡ḭ ︣Ḯ  

פֿ ḭ פֿ ︡ ︣Ḯ  

︣Ḯ ṇ 

פֿ ︡
פֿ ︡ḭ ḭ

︣Ḯ 
 

  
 

ṡֿפ וֹ ḱ ︡ Ṣ ḭֿפ שּ︡ ︡ ︣Ḯ 

ךּ ךּ ḭֿפ ︣Ḯ 

פֿ ḭ ḭ פֿ ḭ פֿ ︣Ḯ 

︡ḭ ︣Ḯ 

 

ṡ שּ︡ Ṣ ךּ פּ פֿ ︣Ḯ 

ךּשּ ︣Ḯ 

 ḱ ︡ ︣Ḯ ḭ
︡ ︣Ḯ 

פֿ ︡ ︣Ḯ 

︣Ḯ 

ễḰ פֿ 1-   

-2  
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- 2  

 

ḱ   

פֿ ︣ ḭ ḭ
︣Ḯ 

 

פֿ ḭ ︣ ḭ
ךּ ︣Ḯṥ Ṧ 

 

︡ ḭךּ ︡ ︣Ḯ  

פֿ ︡
פֿ ︡ḭ ḭ

︣Ḯṥ Ṧ 
 

  

 

ṡֿפ וֹ ḱ ︡ Ṣ ḭ פֿ ︡ ︣Ḯṥ Ṧ 

︡ ︣Ḯ 

︡ ︣Ḯ 

 

ṡ שּ︡ Ṣ ךּ פּ פֿ ︣Ḯ 

 ṕṡ ︣  ṕ ṖṢḭṡ
︣  ṕ ṖṢḭṡ  ṕ

ṖṢḭṡ ︣  ṕ ṖṢḭṡ
︣  ṕ ṖṢḭṡ ︣

ṕ ṖṢḭṡ ︣ ṕ
ṖṢṖ שּ ︣Ḯ 
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╛ ─ │⁸ ╩ ∆╢ ╩ ⇔≡™╕∆⁹↓─ ╩ ⌐ ↕

∑╢√╘─ │⁸ ●☻─ ╩ ∆╢ ≤⇔≡≤≡╙ ≢∆⁹ 

∕↓≢⁸ ─ ≤⌂╢ ─ ה ╛ ─ ╩ ╘╢≤≤╙⌐⁸

─ ⌂ ╩ ╢√╘─ ─ ╩ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

- 1  

 

ḱ   

אל ḭ
︡ ︣Ḯ 

 

︣Ḯ  

טּ ṡ Ṣ
︣Ḯ 

 
 

וֹףּ ︡ ︣Ḯ  

  

 

ḭ ︡ ︣Ḯ 

ṡ Ṣ ḱ ︡ ︣Ḯ 

 

ḭ ︡ ︣Ḯ 

ṡ Ṣ ḱ ︡ ︣Ḯ 

︣Ḯ 

 

  

ỆḰ  -1 ḱ  

-2  
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- 2  

 

ḱ   

︣Ḯ  

ḭ
︣Ḯ 

 

  

 

ṇ ︣Ḯṥ Ṧ 

︡ ︣Ḯṥ Ṧ 

 

︣Ḯṥ Ṧ 

︡ ︣Ḯṥ Ṧ 
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3  ₈ ₉─  

 

╛ ─ ⁸ ─ ⌂≥─ ⌐╟╡⁸ ─ ╛ ⁸

─ ─ ⁸ ─ ─ ╛ ─ ⌐ ℮ ┼─ ⌂≥⅜ ↕╣

╢≤≤╙⌐⁸ ─ ⅜ ↕╣≡™╕∆⁹ 

∕↓≢⁸ ⌐ ⇔√ ─ ⁸ ה ─ ⁸ ─

⌐ ╡ ╖╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

- 1  

 

ḱ   

︡ ︣Ḯ  

︢ ḱ ︡ ︣Ḯ  

  

 
︡ ︣Ḯ 

︢ ︡ ︣Ḯ 

 

  

ểḰ  -1 ︡  

ה 2- ─  

-3 ─  
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- 2  

 

ḱ   

ṕ Ṗ Ṅ
ḭ ḭ ︣Ḯ 

 

טּ ṡ Ṣ
︣Ḯ 

 

 

︣ ḭךּ ︡ ︣Ḯ  

 

 

ṡ Ṣ ︡ ︣Ḯ 

 

ṡ Ṣ ︣Ḯ 

︣Ḯ 

 

- 3  

 

ḱ   

וֹףּ ךּ ︣Ḯ  

  

 

︡ ךּ ︣Ḯ 
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ה  

⌐╟╢ ╛ ─ ─ ⌐╟╡⁸ ─ ⌂ ⅜

⌐⌂╢↓≤╛⁸ ─ ⌐╟╢ ⅜ ↕╣≡™╕∆⁹ 

∕↓≢⁸ ─ ה ─ ╛ ─ ה ⌐ ╡ ╗≤≤╙⌐⁸

─ ─ ⁸ BOD⁸DO ─ ─⸗♬♃ꜞfi◓╩ ™╕∆⁹ 

 

 

 

 

 

 

 

 

 

- 1  

 

ḱ   

ךּ︡ךּףּ ︣ ḭ ḱ
︣Ḯ 

 

 

- 2  

 

ḱ   

︣Ḯ  

︣Ḯ  

  
 

וֹףּ ︣Ḯ 

 

לּ ︣Ḯ 

 

- 3   

 

ḱ   

︡ḭ ḭ ךּ ︣Ḯ  

  

ỄḰ ḱ  -1 ḱ  

-2 ḱ  

-3  
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⌐╟╢ ╛ ─ ⌐╟╡⁸ ─ ╛ ─ ה ─

⌐╟╢ ┼─ ⅜ ↕╣≡™╕∆⁹ 

∕↓≢⁸ ─ ─ ╩ ה ∆╢≤≤╙⌐⁸ ─ ⌐ ╡ ╖╕∆⁹ 

 

 

 

 

 

 

- 1  

 

ḱ   

ḱ ︡ḭ ︣Ḯ  

︣ ḭ ︡ ︣Ḯ ṇ  

︣ ︣
︡ ︣Ḯ 

ṇ  

  

 

ṡ קּ Ṣ ︡ ︣Ḯ 

 

ṡ קּ Ṣ ︡ ︣Ḯ 

 

- 2  

 
ḱ   

︣ ḭ ︣פּ
︣Ḯ  

ḱ ︡ ︣Ḯ ṇ  

ḭ ḭ ḭ ḭ
︡ ︣Ḯ 

ṇ  

ṡ Ṣ ḭṡֿכ ṇ Ṣ ḭ
ḭ ṡ ︡פּ Ṣ

ḭ ︡ ︣Ḯ 
ṇ  

ṇ
ḭ ḭ ḭ ḭ ḭ ṇ ︣Ḯ 

 
ṇ  

︣ ḭךּ ︡ ︣Ḯṥ Ṧ  

  

 

︡ ︣Ḯ 

ṇ ︡ ︣Ḯ 

 

︡ ︣Ḯ 

ṇ ︡ ︣Ḯ 

ễḰ  -1 ḱ  

-2  
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⌐ ℮ ─ ╛ ─ ⌂≥⌐╟╡⁸ ⁸ ⁸

─ ─ ≤ ─ ⅜ ↕╣≡™╕∆⁹╕√⁸ ─ ⌐╟

╡⁸ ─ ╛ ─ ⌂≥⅜ ↕╣≡™╕∆⁹ 

∕↓≢⁸ ─ ╛ ─ ╩ ╡⁸ ⁸ ⁸ ⅜ ≤⌂∫√

─ ╩ ╡╕∆⁹ 

 

 

 

 

 

 

- 1  

 

ḱ   

ḭקּ ︣Ḯ  

תּ ︡ ︣Ḯ  

תּ ḱ ︡ ︣Ḯ  

 

- 2  

 

ḱ   

ṕ Ṗ ḱ ḭ
ḭ ṕ Ṗ ḭ

צּ ḱ ︣Ḯ 
 

ṇ ︡
︣Ḯ 

 

ḭ ︣ ḱ ︣Ḯ  

  

 

ṇ ṇ פּ ︣ ︡ḭ ︣Ḯ 

ḭ ︡ ︣Ḯ 

︡ ︣Ḯ 

︡ ︣Ḯ 

 

︡ ︡ ︣Ḯ 

ṇ ṇ פּ ︣ ︡ḭ ︣Ḯ 

︡ḭ ︣Ḯ 

ỆḰ  -1  

-2  
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⌐ ℮ ─ ╛ ה ה ─ ⌐╟╡⁸

─ ⅜ ↕╣≡™╕∆⁹╕√⁸ ─ ⌐ ℮ ⌂≥─ ─ ─

⌐╟╡⁸ⱴꜝꜞ▪╛♦fi◓ ─ ꜞ☻◒─ ⅜ ↕╣≡™╕∆⁹ 

∕↓≢⁸ ⌐╟╢ ─ ╛ ⌐ ╡ ╪≢™⅝╕∆⁹ 

 
 

 

 

 

 

 
 

- 1  

 

ḱ   

ṇ ṇ ṇḭ ṇ
ךּ ︣Ḯ 

 

ךּ ︣Ḯ  

ṇ ḱ ︣Ḯ  

︡ ḭ ︡ḭ פּ ךּ ︣Ḯ  

  

 

ḭ כֿ ḱ ḭ ︣Ḯ 

ṇ ︣Ḯ 

 
ḭ כֿ ḱ ︡ ︣Ḯ 

ṇ ︣Ḯ 

 

- 2  

 

ḱ   

︡ ḭ ︡ ︣Ḯ  

טּ
︣Ḯ 

 

  

 

︣Ḯ 

 

︣Ḯ 

ệḰ  -1  

-2  



 

 

─  ··································· 2 

▪fi◔כ♩ ─  ····················· 3 

 ··································· 3 

≤  ····························· 4 

 ······································· 7 

 ······································· 8 

 ··························· 9 

29   ········ 12 

30   ········ 13 

ₒ ₓ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

₆ ₇ 



 

2 

─  

 

  

29 5 23  29  1 ⁸ ⁸ ─

⁸ ─ ⌐≈™≡  

29 7 3 14  ▪fi◔כ♩ ─ 1,000 ⁸ 56  

29 10 30  2 ▪fi◔כ♩ ─ ⁸ ⌐ ∆╢ ─

┘ ─ ⌐≈™≡  

30 2 2  3 ─ ⌐≈™≡⁸ ─ ⌐≈™

≡⁸ ⌐≈™≡  

30 6 15  30  1 ┼─ ⁸ ⌐ ╢

⌐≈™≡⁸ ⌐ ╢ ─  

30 9 6  2 ⌐ ╢ ╕⇔™ ⌐≈™≡⁸

─ ⁸ ─ ⌐≈™≡  

30 11 19  3 ⌐ ╢ ╕⇔™ ⌐≈™≡⁸

⌐≈™≡⁸ ⌐≈™≡  

30 12 25  4 ⌐ ╢ ●☻─

⌐≈™≡⁸ ┘ ─

⌐≈™≡  

31 1 28  ╟╡ ┼─  

31 2 4   

31 2 8  ┼─  

 

 

 

 

  



 

3 

235

42.3%319

57.5%

1

0.2%

n=555

10

13

2.3%

20

44

7.9%

30

72

13.0%

40

80

14.4%
50

117

21.1%

60

164

29.5%

70

65

11.7%

n=555

▪fi◔כ♩ ─  

 

 

▪fi◔כ♩ ─  

 1,000  

─  ⌐⅔ ╕™─ 18 ─ ⅛╠ 1,000 ╩ ⌐  

ה   

 29 7 3 8 31  

 56% (555/1,000)  

 

▪fi◔כ♩ ─  

№⌂√─ ╩ ⅎ≡ↄ∞↕™ 

⁸  

 

 

 

 

 

 

 

 

 1  

 

№⌂√─ ╩ ⅎ≡ↄ∞↕™ 

10 ⁸20 ⁸30 ⁸40 ⁸50 ⁸60 ⁸70  

 

 

 

 

 

 

 

 

 

 

 

β◓ꜝⱨ ─ │⁸ ─ ≢⁸ ⅜ 100%⌐⌂╠⌂™ ⅜№╡╕∆⁹ 

 2   



 

4 

157

28.3%

98

17.7%

69

12.4%

65

11.7%

45

8.1%

62

11.2%

56

10.1%

3

0.5%

n=555

№⌂√─ ╪≢™╢ ╩ ⅎ≡ↄ∞↕™ 

⁸ ⁸ ⁸ ⁸ ⁸ ⁸ 

 

 

 

 

 

 

 

 

 

 

 

 

 

β◓ꜝⱨ ─ │⁸ ─ ≢⁸ ⅜ 100%⌐⌂╠⌂™ ⅜№╡╕∆⁹ 

 3  

 

 

≤  

▪fi◔כ♩ ⅛╠╖√ ╩ ⌐ ∆⁹ 

─ ⌐≈™≡─  

ừ₈ ─ ⌐⅔↑╢ ₉⌐≈™≡ 

[ (18.4%) (19.8%)] 

─ ⌐≈™≡│ ╩ ∂≡⅔╡⁸∕─ ⌂ │ ╣⅜↕╣∏⁸ ╣≡™

╢↓≤≢№╢⁹ ⁸ ⁸ ≢↓─ ⅜ ≢№╢⁹ 

ừ₈ ─ ⌐⅔↑╢ ₉⌐≈™≡ 

[ (17.5%) (30.1%)] 

─ ⌐≈™≡│ ⌐ ∂≡™╢ ⅜ ↄ⁸ ⌂ │ ╟╡╙ ─ ─

↕╛↔╖─ ↕⌂≥⁸ ─ ⌐ ∆╢ ה ⌐╟╢╙─⅜ ™⁹ 

ừ₈ ─ ⌐⅔↑╢ ₉⌐≈™≡ 

[ (19.2%) (20.1%)] 

─ ⌐≈™≡│⁸ ⌐╟ↄ╙ ↄ╙ ∂≡™⌂™ ⅜ 6 ╩ ╘╢⅜⁸

↔╖─ ↕≤ ⅝ ─ ⅜ ≤⌂∫≡™╢⁹ 

ừ₈╕∟─ ╛ ™₉⌐≈™≡ 

[ (23.8%) (11.5%)] 

╕∟─ ╛ ™⌐≈™≡─ │ ⌂™⁹ ≢│ ⁸ ≢ ⅝

≢─ ⅝╛ ─⌐⅔™⁸ ≢│ ─ ●☻┼─ ⅜ ↕╣≡™╢⁹ 

  



 

5 

ừ₈╕∟─ ⇔↕ ₉⌐≈™≡ 

[ (17.1%) (25.4%)] 

╕∟─ ⇔↕ ⌐≈™≡│⁸ ⌐╟ↄ╙ ↄ╙ ∂≡™⌂™ ⅜ 6 ╩

╘╢⅜⁸ ╖⅜ ∫≡™⌂™↓≤⅜ ≤⌂∫≡™╢⁹ 

─ ⌐≈™≡  

ừ₈ ⅛↕ ה ₉⌐≈™≡ 

[ (36.4%) (18.6%)] 

⅛↕ ה ⌐≈™≡─ │ ⌂™⅜⁸ ─ │ ≡─ ≢ ╛

Ᵽ▬◒─ ≢№╢⁹ 

ừ₈╖≥╡─ ⅛↕₉⌐≈™≡ 

[ (44.2%) (9.0%)] 

╖≥╡─ ⅛↕⌐≈™≡─ │ ™⁹ ─ ⌐│ ╛ ─ ╛ ⅜ ⌂

™↓≤⅜ ↕╣≡™╢⁹ 

ừ₈Ɑ♇♩─ⱴ♫כ ₉⌐≈™≡ 

[ (11.4%) (42.5%)] 

4 ─ ⅜Ɑ♇♩─ⱴ♫כ⌐ ╩ ∫≡⅔╡⁸ ─ ≤⇔≡⁸™∏╣─ ⌐

⅔™≡╙Ɑ♇♩─ ─ ↑⅜ ↄ ↕╣⁸╕√ ─ ╙ ≤⌂∫≡™╢⁹ 

ừ₈ ─√╘⁸ ⅜ ⅛ ₉⌐≈™≡ 

╛⁸ ─ ⌂≥⁸ ─ ⅜ ╕╣≡™╢⁹ 

─ ⌐≈™≡  

ừ₈ ─ ₉⌐≈™≡ 

─ ⌐ ⌡ ⅜ ╠╣≡™╢⅜⁸₈ ⅜⅛⅛╢₉⁸₈ ─ ⅜╦⅛

∫√ ≢ ⇔√™₉≤─ ╙ №╡⁸ ╡ ╖─ ⌐│ ┼─ ⁸ ⅜

╘╠╣≡™╢⁹ 

ừ₈ ↔╖─ ─ ₉⌐≈™≡ 

Γ ↔╖─ Δ ⅜ ⌐ ≢⅝≡™⌂™ ⌐№╢⁹₈ ∆═⅝₉╛₈

⅜ ⅝↑╣┌ ∆╢₉⌂≥─ ⅜ 6 ╩ ╘⁸ ─ ⁸ ⌐╟╡

╩ ┘⅛↑╢ ⅜№╢⁹ 

ừ₈↔╖─ ₉⌐≈™≡ 

↔╖─ ⌐≈™≡│⁸ ─ ⅜ ⌐ ⅜⌂™≤ ⇔≡™╢⁹ ≢⁸

─fiꜛ◦כ♥☻╖↔ ╛ ⌐ ─ ╩ ⅎ≡™╢ ╙⅔╡⁸⅝╘ כ◘⌂⅛╛

ⱦ☻⅜ ╘╠╣≡™╢⁹ 

⌐≈™≡  

ừ₈₈ ₉ ≤⇔≡ ⅜ ╙ ⅛₉⌐≈™≡ 

ה ⌐⅔↑╢ ◄Ⱡꜟ◑כ ─ ╩ ─ ⅜ →╢ ⁸₈ ⌐

⅜⌂™₉╛₈ ₉ ⅜╒╓ ╩ ╘╢⌂≥⁸₈ ₉⌐ ∆╢ ─ ⌐

⅜ ∂≡™╢⁹╕√⁸ ⌐╟╢ ●☻─ ꜟfi◄Ⱡכꜞ◒╛

─כ◑ ⌂≥⁸ ╩ ╪∞ ⅜ ↕╣╢⁹ 
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ừ₈ ─√╘⌐⁸ ╛ ⁸ ⅜ ╡ ╗═⅝↓≤₉⌐≈™≡ 

ה ⁸◗Ⱶ─ כ◑ꜟfi◄Ⱡכꜞ◒⁸ ה ◄Ⱡꜟ◑כ

─ ⌂≥⅜ ↄ →╠╣╢ ⁸ ╙ ╩ ╘╢⁹∕─ ─ ⌐₈₈

₉ ⌐ ╩ ∂╢₉╛⁸₈╟ↄ╦⅛╠⌂™₉⅜ →╠╣╢⌂≥⁸ ─√╘─

⅜ ⇔≡™╢ ⅜℮⅛⅜╦╣╢⁹ 

ừ₈ ─√╘⌐⁸ ⅜ ╡ ╗═⅝↓≤₉⌐≈™≡ 

◄Ⱡꜟ◑כ─ ╩ ╘╢ ─╒⅛⁸ ╛ ≢─ ╛ ה

⌂≥┼─ ╩ ╘╢ ⅜ ™⁹ 

ừ₈ ◄Ⱡꜟ◑כ ⌐≈™≡⁸ ─ ≢ ╩≈↑≡™╢ ₉⌐≈™≡ 

≢─ ◄Ⱡꜟ◑⁸כ ─ ╡ ╖│⁸╟ↄ ↕╣≡™╢⁹◄◖Ᵽ♇◒─

╛ ─ ╩ ⅎ╢ ╡ ╖│⁸ ─ ╡ ╖╟╡ │ ↄ⁸ ∆╢

╩ ⅎ╢↓≤≢⁸ ⅜ ∆╢ ⅜№╢⁹ 

─ ╩ ⇔≡™ↄ ⌐≈™≡  

ừ₈ ╩ №╢ ≤∆╢√╘⌐⁸ √∟─ ≤ ≤─ ─№╡ ₉⌐≈™≡ 

≈⅝─ ╩ ╘⁸ ╩ ≤⇔√ │ ╩ ╘╢⁹ ⁸₈╦⅛╠

⌂™₉─ ⅜ ╩ ╘╢⌂≥⁸ ─√╘─ ⅜ ⇔≡™╢ ⅜℮⅛⅜

╦╣╢⁹ 

╩ ↄ∆╢ ⌐≈™≡  

ừ₈ ─ ╩╟╡ ↄ∆╢ ⌐│ ⅜ ⅛₉⌐≈™≡ 

└≤╡└≤╡─⸗ꜝꜟ₉╛₈ ─ ₉⌂≥⁸ └≤╡─ ─ ⌐

∆╢ ⅜ ↄ →╠╣≡™╢⁹ 

ừ ⌐≈™≡ 

Γ ó≤ò ה ─ ↕ó─ ─ ↕≢ ⅜ ↕╣≡™╢⁹ò

ó≤ò ה ─ ↕ó│ ≢ ┬╙─≢│⌂ↄ⁸ ─Ᵽꜝfi☻╩≤╡

⌂⅜╠⁸☻Ɽ▬ꜝꜟ ⌐ ↕∑≡™ↄ ⅜ ⁹ 
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⌐≈™≡  

 

 

 20 17 8 ─ ⌐╙≤≠⅝⁸

31 35 ⌐≈™≡ ─ ╩

╘╕∆ 
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⌐≈™≡                             

 

 

 │⁸ ↑ ╩╙∫≡ ─№╡╕

⇔√ ⌐≈™≡⁸ ⌐ ╩∆∆╘⁸∕─ ╩ ╕⇔√

─≢⁸ ─≤⅔╡ ⇔╕∆⁹ 
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ủ  

20 9 26  

17  

( ) 

1  ↓─ │⁸ ─ ┘ ( ₈ ─ ₉≤™℮⁹)⌐≈™≡⁸

╩ ╘⁸ ⁸ ┘ ─ ╩ ╠⅛⌐∆╢≤≤╙⌐⁸ ─ ⌐ ∆╢ ─

≤⌂╢ ╩ ╘╢↓≤⌐╟╡⁸ ─ ⌐ ∆╢ ╩ ⅛≈ ⌐ ⇔⁸

╙∫≡ ┘ ─ ─ ≢ ⌂ ─ ⌐ ∆╢≤≤╙⌐ ─ ⌐

∆╢↓≤╩ ≤∆╢⁹ 

( )  

2  ↓─ ⌐⅔™≡⁸ ─ ⌐ →╢ ─ │⁸ ⌐ ╘╢≤↓╤⌐╟

╢⁹ 

(1)  ┼─  ─ ⌐╟╡ ⌐ ⅎ╠╣╢ ≢№∫≡⁸ ─ ─

─ ≤⌂╢⅔∕╣─№╢╙─╩™℮⁹ 

(2)  ─  ─ ⌐╟╢ ─ │○♂fi ─ ─ ⁸ ─

⁸ ─ ─ ∕─ ─ ─ │∕─ ⌂ ─ ⌐ ╩ ╓∆

⌐ ╢ ─ ≢№∫≡⁸ ─ ⌐ ∆╢≤≤╙⌐ ─ ≢ ⌂

─ ⌐ ∆╢╙─╩™℮⁹ 

( )  

3  ─ │⁸ ⅜ ≢ ⌂ ╩ ╗ ≢ ≤⌂╢ ⌂ ╩ ⇔⁸

↓╣╩ ─ ┼ ⇔≡™ↄ↓≤╩ ≤⇔≡ ╦╣⌂↑╣┌⌂╠⌂™⁹ 

2 ─ │⁸ ┼─ ─ ⌂™ ⌂ ⅜ ⌂ ─ ╩ ≤⇔≡⁸

⁸ ┘ ─∕╣∙╣─ ⌐ ∂√ ─╙≤⌐⁸ ⅛≈ ⌐ ╦⌂↑╣

┌⌂╠⌂™⁹ 

( ─ )  

4  │⁸ ⌐ ╘╢ ⌐≈™≡─ ( ₈ ₉≤™℮⁹)⌐ ≠

⅝⁸ ─ ⌐ ∆╢ ⅛≈ ⌂ ╩ ⇔⁸ ┘ ∆╢╙─≤∆╢⁹ 

2 │⁸ ⌐ ≠⅝⁸ ┘ ⅜ ℮ ─ ⌐ ∆╢ │ (

₈ ₉≤™℮⁹)⌐ ∆╢╙─≤∆╢⁹ 

( ─ )  

5  │⁸ ⌐ ≠⅝⁸ ─ ─ ╩ ∆╢√╘⁸∕─ ⌐ ℮

┼─ ─ ⌐ ╘⌂↑╣┌⌂╠⌂™⁹ 

2 │⁸ ⌐ ≠⅝⁸ ─ ⌐ ╠ ╘╢≤≤╙⌐⁸ ⅜ ℮ ─

⌐ ∆╢ ⌐ ∆╢╙─≤∆╢⁹ 

( ─ )  

6  │⁸ ⌐ ≠⅝⁸∕─ ⌐ ℮ ┼─ ─ ⌐ ╘⌂↑╣┌

⌂╠⌂™⁹ 

2 │⁸ ⌐ ≠⅝⁸ ─ ⌐ ╠ ⌐ ╘╢≤≤╙⌐⁸ ⅜ ℮

─ ⌐ ∆╢ ⌐ ∆╢╙─≤∆╢⁹ 

( ─ ⌐ ╢ )  
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7  ─ ⌐ ∆╢ ─ ┘ │⁸ ⌐ ≠⅝⁸ ⌐ →╢ ─

╩ ≤⇔≡⁸ ─ ─ ⌂ ╩ ╡≈≈ ⌐ ╦⌂↑╣┌⌂╠⌂™⁹ 

(1)  ─ ⅜ ↕╣⁸ ┘ ⅜ ↕╣⁸ ┘⌐ ⅜ ⌐ ↕╣╢╟

℮⌐⁸ ⁸ ⁸ ∕─ ─ ─ ⅜ ⌂ ⌐ ↕╣╢↓≤⁹ 

(2)  ─ ─ ⁸ ─ ─ ∕─ ─ ─ ─ ⅜ ╠╣╢≤

≤╙⌐⁸ ⁸ ⁸ ⌐⅔↑╢ ⌂ ⅜ ─ ⌐ ∂

≡ ⌐ ↕╣╢↓≤⁹ 

(3)  ┘◄Ⱡꜟ◑כ─ ⅛≈ ⌂ ⌐╟╡⁸ ┼─ ─ ⌂™

⌂ ⅜ ⌂ ╩ ∆╢↓≤⁹ 

(4)  ⌂ ─ ⁸ ─ ╩ ⅛⇔√ ⌂ ─ ⌐╟╡⁸

™≤ ╠⅞─№╢ ⌂ ╩ ∆╢↓≤⁹ 

(5)  ─ ⁸○♂fi ─ ∕─ ─ ─ ╩ ╢↓≤⁹ 

( )  

8  │⁸ ─ ⌐ ∆╢ ─ ⅛≈ ⌂ ╩ ╢√╘⁸ ─

⌐ ∆╢ ⌂ ( ₈ ₉≤™℮⁹)╩ ╘⌂↑╣┌⌂╠⌂™⁹ 

2 │⁸ ⌐ →╢ ⌐≈™≡ ╘╢╙─≤∆╢⁹ 

(1)  ─ ⌐ ∆╢ ⅛≈ ⌂ ─  

(2)  ⌐ →╢╙──╒⅛⁸ ─ ⌐ ∆╢ ╩ ⅛≈ ⌐ ∆╢√

╘⌐ ⌂  

3 │⁸ ╩ ∆╢⌐ √∫≡│⁸ ─ ╩ ⅛⌂↑╣

┌⌂╠⌂™⁹ 

4 │⁸ ╩ ╘√≤⅝│⁸ ⌂ↄ↓╣╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

5 2 ─ │⁸ ─ ⌐≈™≡ ∆╢⁹ 

( ─ ⌐ √∫≡─ )  

9  │⁸ ─ ╩ ╘⁸ │ ∆╢⌐ √∫≡│⁸ ─ ⌐≈™≡ ⇔⌂

↑╣┌⌂╠⌂™⁹ 

( ─ ─ )  

10  │⁸ ─ ─ ╩ ∆╢√╘⌐ ⌂ ⁸ │ ( ⌐⅔

™≡₈ ₉≤™℮⁹)╩ ℮↓≤⅜≢⅝╢⁹ 

2 │⁸ ╩ ∫√≤⅝│⁸ ⌐ ⇔ ⌂ ╩ ╘╢↓≤⅜≢⅝╢⁹ 

( ─ ┼─ )  

11  │⁸ ┘ ( ₈ ₉≤™℮⁹)⅜ ℮ ┼─ ─ ∕─

─ ⅜ ↕╣╢╟℮⌐⁸ ⌂ ─ ╩ ∏╢╙─≤∆╢⁹ 

( ─ )  

12  │⁸ ─ ⌐ ∆╢ ─ ╩ ╘╢≤≤╙⌐⁸↓╣╠─ ─ ⌂

╩ ∆╢√╘⁸ ⌂ ╩ ∏╢╙─≤∆╢⁹ 

( ─ ⌐ ∆╢ ⁸ )  

13  │⁸ ─ ⌐ ∆╢ ┘ ─ ┘⌐ ─ ⌐ ∆╢

─ ⌐╟╡⁸ ⅜ ─ ⌐≈™≡─ ╩ ╘╢≤≤╙⌐⁸ ╩

℮ ⅜ ↕╣╢╟℮⌐∆╢√╘⁸ ⌂ ╩ ∏╢╙─≤∆╢⁹ 

( ─ )  

http://www1.g-reiki.net/kashima/reiki_honbun/q208RG00000537.html#e000000126
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14  │⁸ ⅜ ℮ ─ ┘⌐ ─ ⌐ ∆╢ ┘ ─

⌐ ∆╢√╘⁸ ┘ ─ ─ ⌐ ⇔≈≈ ─ ∕─ ─ ─

⌐ ∆╢ ⌂ ╩ ⌐ ∆╢╟℮⌐ ╘╢╙─≤∆╢⁹ 

( ─ )  

15  │⁸ ─ ─ ∕─ ─ ─ ⌐ ∆╢ ─ ⌐ ⌂ ╩∆

╢╙─≤∆╢⁹ 

( ─ ─ )  

16  │⁸ ─ ⌂ ┘ ─ ╩ ╡⁸ ─ ⌐ ∆╢

╩ ⅛≈ ⌐ ∆╢√╘─ ╩ ∆╢╙─≤∆╢⁹ 

2 │⁸ ≤ ⇔⁸ ─ ⌐ ∆╢ ╩ ⌐ ∆╢√╘─ ╩

∆╢╙─≤∆╢⁹ 

( ┘ ─ ≤─ )  

17  │⁸ ─ ∕─ ⌂ ╖╩ ≤∆╢ ─ ⌐ √∫≡│⁸

┘ ─ ≤ ⇔≡⁸∕─ ╩ ╢╙─≤∆╢⁹ 

( ─ )  

18  ( 5 91 ) 44 ─ ⌐ ≠⅝⁸ ─ ⌐ ∆╢

╩ ∆╢√╘⁸ ( ₈ ₉≤™℮⁹)╩ ↄ⁹ 

2 │⁸ ─ ⌐ ∂⁸ ⌐ →╢ ╩ ∆╢⁹ 

(1)  ⌐ ∆╢↓≤⁹ 

(2)  ⌐ →╢╙──╒⅛⁸ ─ ⌐ ∆╢ ┘ ⌐ ∆╢↓

≤⁹ 

( ─ )  

19  │⁸ 10 ≢ ∆╢⁹ 

2 │⁸ ⌐ →╢ ─℮∟⅛╠⁸ ⅜ │ ∆╢⁹ 

(1)  ╩ ∆╢╙─ 

(2)  ─  

(3)  ─  

(4)  ─  

(5)  ∕─ ⅜ ╘╢  

( )  

20  ─ │⁸2 ≤∆╢⁹√∞⇔⁸ ⌐╟╢ ─ │⁸ ─

≤∆╢⁹ 

2 ─ │⁸ →⌂™⁹ 

( ┼─ )  

21  3 ⌐ ╘╢╙──╒⅛⁸ ─ ┘ ⌐ ⇔ ⌂ │⁸ ≢ ╘

╢⁹ 

( )  

22  ↓─ ⌐ ╘╢╙──╒⅛ ⌂ │⁸ ⅜ ⌐ ╘╢⁹ 
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29   

 

     

1 ︣     ṕ Ṗ   

2       

3        

4 Ṃ 
 

 
   

5 Ṃ 
 

 
    

6 Ṃ      

7 Ṃ      

8 Ṃ ṇ    ṕ Ṗ   

9        
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30   

 

     

1 ︣     ṥ Ṧ   

2    ṕ Ṗ    

3        

4 Ṃ 
 

 
   

5 Ṃ 
 

 
    

6 Ṃ      

7 Ṃ      

8 Ṃ ṇ    ṥ Ṧ   

9     ṕ Ṗ   

 

 

 

 

 

 

 

 

 

 



 

 

 


