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─ꜟכ♠ 1-1  

◦Ⱶꜙ꜠כ◦ꜛfiה♠ ꜟכ♠⁸ ꜟ │⁸ ╕∟≠ↄ╡

ⱴ♬ꜙ▪ꜟ ⌐ ↕╣√ ☿fi◘☻OD ╩♃כ♦ ™√ ╩

⇔⁸ ה ⌐⅔↑╢ ⌐╟╢ CO2 ╩ ─

≢  ⁹∆≢ꜟכ♠╢∆

⌂⅔⁸ ≢ꜟכ♠ ∆╢ │⁸ ╩ⱬכ☻⌐ ⌐ ⌐╟╢ CO2

─ ╩ ℮↓≤╩ ≤⇔√ ⌂ ≢№╡⁸ ⌐╟╢ ─

⌂ ⌐ ⇔√ ⌂ ╩ ℮╙─≢│⌂™↓≤⌐ ⅜ ≢∆⁹ 

≢ꜟכ♠⁸│≢ ↕╣√ ☿fi◘☻OD ╩♃כ♦ ™√ ≤♠

ꜟכ ─ ⌐≈™≡ ╩ ⇔╕∆⁹ 

 

☿fi◘☻OD ╩♃כ♦ ™√  

 

 

  

ợStep  ─ ⌐╟╢CO
2

─  

ה ⱷ♇◦ꜙ⌐ ↕╣√ ⱷ♇◦ꜙ ─ CO
2

╩

  

Step⁸Step─

≡™≈⌐♃כ♦

⌐ꜟכ♠⁸│  

ợStep ─ ⌐╟╢CO
2

╩  

ה ─ ⌐ ∂≡⁸ᵑ ─ ⁸ᵒ ─

LRT ⁸ᵓ ─ ─ ⌂

≥─ ⌐╟╢CO
2

╩  

 

ợStep  ─ OD ─ⱷ♇◦ꜙ┼─  

ה ☿fi◘☻─♂כfi ─ ╩  

╩fiכ♂ה ⱷ♇◦ꜙ⌐ fiכ♂⁸⇔ ╩

≢ ⇔≡ ⱷ♇◦ꜙ ─ ╩  

ợStep ─ ─CO
2

╩  

ה ⌐╟╡ ↕╣√ CO
2

╩ ⇔≡⁸ ─

⌐╟╢CO
2

╩  

⁸Step│≢ꜟכ♠

⁸Step─ ╩
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☿fi◘☻OD  │≥♃כ♦

☿fi◘☻OD ♃כ♦ │⁸ ╩⅔ ∟─ ─

⅛╠ ⌐ ↕╣√ ⌐↔ ╩™√∞ↄ▪fi◔כ♩ כꜙfi♃ⱦ▬כ♫כ○

OD ╩ ⇔⁸ fiכ♂ ─ ╩ ⇔√╙─≢∆⁹ 

βOD≤│⁸Origin ≤Destination─  
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≢ꜟכ♠ 1-2 ∆╢CO2 ─  

↓↓≢│⁸1-1≢ ⇔√CO2 ─ ⌐≈™≡⁸ ⌐≥─╟℮⌂ ♃כ♦⁸

⌐ ≠™≡ ↕╣≡™╢⅛⌐≈™≡ ╩ ⇔╕∆⁹ 

1-2-1 ☿fi◘☻♂כfi ⅛╠ⱷ♇◦ꜙ ┼─  

 

Ὕȟ ὸȟϽὔȟϽὈȟ
ᶰᶰ

 

ὸȟ  ♂כfiⱭ▪Ὅὐ⁸ ὶ─ / β1 

Ὕȟ  ⱷ♇◦ꜙⱭ▪ὭὮ⁸ ὶ─ /  

ὔȟ  ⱷ♇◦ꜙὭ─♂כfiὍ⌐ ∆╢ β2 

Ὀȟ  ⱷ♇◦ꜙὮ─♂כfiὐ⌐ ∆╢ β2 

β1 H22 ☿fi◘☻─ B♂כfi OD ⁸ │ ⁸ OD│₈ Ҟ

Ҟ ₉⁸ │₈ Ᵽ☻ ₉ 

β2 H17 ⁸H18 ה ─ꜞfi◒⌐╟╢ ⱷ♇◦ꜙ ─ 4 ⱷ♇◦ꜙ  

 

fiכ♂ 1-1  ─ⱷ♇◦ꜙ ┼─  

 

fiכ♂ ⅛╠ⱷ♇◦ꜙ ┼─ │⁸ │ ⌐fiכ♂ ╘╢ⱷ♇◦ꜙ

─ ─ ⁸ │ ⌐fiכ♂ ╘╢ⱷ♇◦ꜙ─ ─ fiכ♂⁸╩

⌐ ∂╢↓≤≢ ╘≡™╕∆⁹╕√⁸ fiכ♂ ⌐≈™≡ ╩ ™⁸ⱷ♇◦

ꜙ ≢ ⌡╢↓≤≢ⱷ♇◦ꜙ ╩ ⇔≡™╕∆⁹ 

 fiכ♂

 fiכ♂
ὸȟ 

fiכ♂  

ὔȟ 
 

Ὀȟ 
 

Ὕȟ 
ⱷ♇◦ꜙ  
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1-2-2 ⱷ♇◦ꜙ CO2 ─  

 

ὅȟ ὸȟϽὨ Ͻ‌ ὭᶅȟᶅὮ 

ὅȟ  ⱷ♇◦ꜙⱭ▪ὭὮ⁸ ὶ─ CO2 g-co2/  

Ὠ   ⱷ♇◦ꜙⱭ▪ὭὮ─ⱷ♇◦ꜙ km β1 

‌  ὶ─CO2 g-co2/ km β2 

β1 ⱷ♇◦ꜙ ⱷ♇◦ꜙ × 1.4 

ⱷ♇◦ꜙ ₁ ⱷ♇◦ꜙ╩ ≤ ≡√≤⅝─  

β2 H21 ─ ╟╡  

 

 

1-2 ⱷ♇◦ꜙ  CO2 ─  

 

─ ⱷ♇◦ꜙ CO2 │⁸ ⱷ♇◦ꜙ ⌐⁸ⱷ♇◦ꜙ

⅔╟┘ √╡─ CO2 ╩ ∂╢↓≤⌐╟╡⁸ ╘≡™╕∆⁹ 

ⱷ♇◦ꜙ 

ⱷ♇◦ꜙ 

Ὕȟ 
ⱷ♇◦ꜙ  

ὨὭὮ 
ⱷ♇◦ꜙ  

Ὕȟ 
OD  

ⱷ♇◦ꜙὮ 

Ὥ 

ⱷ♇◦ꜙ 

ὶ 



1 ─ꜟכ♠   

 

8 

 

₈╢↑⅔⌐ꜟכ♠  1-3 ₉─ ™ 

 

 

 

 

  

₈ ₉─ ™⌐≈™≡ 
⁸₈≡™⅔⌐ꜟכ♠ ₉⌐≈™≡│⁸ⱷ♇◦ꜙ ≤ⱷ♇◦ꜙ ⌐╟∫≡

CO2 ╩ ⇔≡™╕∆⅜⁸₈ ₉─ ™⌐≈™≡│⁸ ⌐₈ ₉≢1

≈─◄ꜞ▪≤╖⌂∆↓≤⌐╟╡⁸₈ ₉─ⱷ♇◦ꜙ ≤ ─ ╩ ⇔≡™╕

∆⁹ 
╕√⁸↓─≤⅝─₈ ₉ⱷ♇◦ꜙҞ₈ ₉─ ⌐≈™≡│⁸₈ ₉ⱷ♇◦ꜙ≤

₈ ₉─ ≤─OD ─ ≢ ⇔√ ╩ ™≡™╕∆⁹ 
  

a3a2a1

b3b2b1

CO2 a1-

CO2 CO2-t a1 Ҧ

a1 Ҧ km

CO2 CO2-t km

a3a2a1

b3b2b1

CO2 a1-

CO2 CO2-t a1 Ҧ

a1 Ҧ km

CO2 CO2-t km
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g-co2/ km  

   Ᵽ☻   

    258.13  755.79  259.70  588.51  

     
⁸ ⁸
⁸ ⁸
⁸  

240.51  721.59  256.99  575.61  

     

⁸ ⁸
⁸ ⁸
⁸ ⁸
⁸  

263.70  742.31  275.54  560.60  

 ⁸ ⁸
⁸  

276.87  755.09  260.73  575.07  

     
⁸ ⁸
⁸ ⁸
 

273.33  747.26  262.07  580.53  

     
⁸ ⁸
⁸ ⁸
⁸  

257.94  765.39  277.44  568.95  

     
⁸ ⁸
⁸ ⁸
 

257.31  753.57  260.00  611.90  

     ⁸ ⁸
⁸  239.89  765.34  273.26  594.61  

     

⁸ ⁸
⁸ ⁸
⁸ ⁸
⁸  

234.57  738.74  260.96  566.82  

β2 H21 ─ ╟╡  
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1-2-3 ─ CO2 ─  

(1) ⌐ ∆╢ CO2 ─  

 

┼─ ⌐╟╢ ╩ ∆╢√╘⌐⁸ ⌐╟∫≡≥─

╟℮⌂ ⅜∕─ ╩ ↑╢─⅛╩ ⇔⁸ ╩ ↑╢◌♥◗ꜞ─╖ ⇔≡™╕∆⁹

╩♃כ♦─≈⁸3│⌐ ™≡™╕∆⁹ 

1≈│ ⌐≥─ ─ ╩⅛↑╢─⅛⁸≤™∫√ ≢№╡⁸↓╣│ ─ ╩ ™

≡™╕∆⁹≈╕╡⁸ ⇔√ ◄ꜞ▪⌐│ ⇔√ ∞↑─ ╩ ⇔⁸ ⌐

◄ꜞ▪⌐│ ↕∑√ ∞↑ ╩ ↕∑≡⁸↓╣╩∕─╕╕ ⌐ ↕∑≡™╕∆⁹ 

◄ꜞ▪⅜ ꜠ⱬꜟ⌐ ∂≡ᵑᵒᵓ─3 ⇔⁸ ꜠ⱬꜟὬ ─◄ꜞ▪

╩ὥ≤⇔≡⁸↓╣╠╩∕╣∙╣‘ ∆╢⌐ρππ‘ (%)∞↑ ↕∑╢≤∆╢≤⁸

◄ꜞ▪─ │Вὥ‘∞↑ ∆╢↓≤⌐⌂╢─≢⁸ ◄ꜞ▪─ ╩ὦ≤∆╢⌂╠

┌⁸∕─ │Вὥ‘ ὦϳ⌐⌂╡╕∆⁹╟∫≡⁸№╢ⱷ♇◦ꜙ⅜ ◄ꜞ▪─ ⌐│

╩ρ ‘ ⇔⁸ ◄ꜞ▪─ ⌐│ ╩ρ Вὥ‘ ὦϳ ∆╢↓≤⌐⌂╡╕∆⁹ 

 ⌂⅔⁸ ◄ꜞ▪─ ╟╡╙ ◄ꜞ▪─ ⅜ ™ ⌐│ ⅜

≤⌂╢↓≤⌐ ∆╢ ⅜№╡╕∆⁹ 

╕√⁸↓↓≢─ │⁸ ⌐⅔↑╢ ─ ─╖╩ ⇔≡⅔╡⁸ ─ │

⇔⌂™↓≤╩ ⇔≡™╕∆⁹ ∫≡⁸ Ҟ ─ ⌐≈™≡│⁸ ─╖

─ ⅜ ↕╣⁸ │ ⌐1 ≤⌂╡ ─ ⌐│ ⇔╕∑╪⁹ 

 

 

1-4 ─▬ⱷכ☺  
 

β ⌐≈™≡╙  

◄ꜞ▪ᵒ 

◄ꜞ▪ ─ a2  

   

        

2m

b

a hhä m

◄ꜞ▪ᵑ 

◄ꜞ▪ ─ a1  

◄ꜞ▪ᵓ 

◄ꜞ▪ ─ a3  

   1m

   3m

◄ꜞ▪ 

◄ꜞ▪ ─ b  

⌐╟╢CO2 │⁸ ⁸ ─ ─ ⌐ ≠⅝⁸ⱷ♇◦

ꜙ CO2 ╩ ╘≡™╕∆⁹ 
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╡─ 2≈│⁸◌♥◗ꜞ ⌐ ─ ╩ ↑╢ ™≢№╢⁸™╦╝╢Γ

Δ╩ ⇔√ Ⱪꜟ≤⁸כ♥ CO2 ╩ ♄Ⱶכ─ ≥ꜟⱩכ♥ ∂◌♥◗

ꜞ⌐ ∆╢√╘─♩ꜞ♇ⱪ ≢∆⁹ 

 ─ ╢№≢♃כ♦ │ ☿fi◘☻ OD ≢№╡⁸♩ꜞ♇ⱪ ─◌

♥◗ꜞ ≤⇔≡│⁸₈ ₉₈ ₉⌂≥╩ ™╢↓≤⅜≢⅝╕∆⁹╕√⁸↓╣⌐

∆╢╟℮⌂Γ Δ│₈ ₉₈ ₉₈ ה ₉₈

╩ꜟⱩכ♥─₉ ∆╢↓≤⌐⌂╡╕∆⁹ 

 

 1-5 ─  ꜟⱩכ♥

 

 ⌂ ≤⇔≡│⁸ CO2 ╩ ♩ꜞ♇ⱪ ≢ ⇔⁸

∕╣∙╣⌐ ⇔≡ ⌐ ╩≥─ ↑╢⅛╩ ⇔≡ ה ─ ⌐╟╢

╩ ⇔⁸ ⌐ ≡─ ≢ ⇔≡™╕∆⁹ 

  

ὶ 

Ὧ 

ά 

 

Ὢȟȟ ᶰπȟρ 

─ 

 

Ὣȟȟ ᶰπȟρ 

─ 

 

 

ά 
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ὅᴂȟ ὅȟϽ ”ȟϽ ρ Ὢȟȟ Ͻ’ȟ Ͻρ Ὣȟȟ Ͻ’ȟ
ȟ

 

√∞⇔⁸ 

’

ừ
Ử
Ừ

Ử
ứ

π 0/0ȟ π

‘ ȟ Ὥɴ ═ ȟ

В ὥ ȟ‘ ȟ

ὦ
Ὥɴ ║

π ÏÔÈÅÒ

                    ὦ ὥ ȟ‘ ȟ π  

ὥ ȟ 0/0ȟ
═ɴ ȟ

 

ὦ 0/0ȟ
║ɴ

 

ὅᴂȟ  ⱷ♇◦ꜙⱭ▪ὭὮ⁸ ὶβ1─ CO2 g-co2/  

”ȟ  ὶβ1⁸ Ὧ─ β2 

Ὢȟȟ   ὶβ1⁸ Ὧ⁸ ά─ ─  

Ὣȟȟ   ὶβ1⁸ Ὧ⁸ ά─ ─  

’   ⱷ♇◦ꜙὭ⁸ ά─  

ὃ ȟȟὄ ◄ꜞ▪⌐⅔™≡ⱷ♇◦ꜙὭ≤ ꜠ⱬꜟὬ ⌐ ⅜

╢  

‘ ȟ  ά⁸ ꜠ⱬꜟὬ ─ β3 

0/0ȟ   ⱷ♇◦ꜙὭ⁸ ά─ β4 

ὥ ȟ  ά⁸ Ὤ ─ ◄ꜞ▪─  

ὦ   ά─ ◄ꜞ▪─  

═ ȟ  ά⁸ ꜠ⱬꜟὬ ─ ◄ꜞ▪  

║   ά─ ◄ꜞ▪  

β1 ─╖ 

β2 H22 ☿fi◘☻─ OD♦כ♃╟╡  

β3 │ꜚכ◙כ⅜ ⌐  

β4 H17 ⁸H18 ה ─ꜞfi◒⌐╟╢ ⱷ♇◦ꜙ ─ 4 ⱷ♇◦ꜙ  
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(2) ⱷ♇◦ꜙ ⌐ ∆╢ CO2 ─  

 

─ⱷ♇◦ꜙ ⌐ ∆╢ ─ ╩ ∆╢ ⌐≈™≡│⁸ⱷ♇◦ꜙ

─ ⱷ♇◦ꜙ⅜∕╣∙╣ ─ ≤⌂∫≡™╣┌⁸∕─ ─ ─

╩ ≤⇔≡ ∆╢╟℮⌐⌂∫≡™╕∆⁹ 

ὅᴂᴂȟ ὅᴂȟϽ ρ ὖ
ȟЄ ȟЄ‏ Ͻρ ὖ

ȟЄ ȟЄ‏
ЄЄ

 

ὅᴂᴂȟ  ⱷ♇◦ꜙⱭ▪ὭὮ⁸ ὶ─ CO2 g-co2/  

‏
ȟЄ  ⱷ♇◦ꜙὭ⁸ Є─ ⱷ♇◦ꜙ⅛╠─  

⇔⁸ │1ⱷ♇◦ꜙ╩1 ≤ ⇔√2

≢─ⱴfiⱢ♇♃fi ≤⇔⁸ ≢ ─ ⅜ ∆╢

│ ≤∆╢  

ὖȟЉ‏ȟЉ   Є⁸ ὶβ⁸ ⱷ♇◦ꜙ⅛╠─ ‏
ȟЄ─  

β ─╖ 

 

1-6 ⱷ♇◦ꜙ 

 

⌂⅔⁸ ⁸│≢ꜟכ♠ ─ ⌐ ∂√CO2 ⌐≈™≡⁸₈Ɽכ♁fi♩ꜞ♇

ⱪ ⸗♦ꜟ⌐╟╢ ₉╟╡♦ⱨ◊ꜟ♩ ╩ ⇔≡™╕∆⁹ ⌂ ⌐≈

™≡│⁸ ⱴ♬ꜙ▪ꜟ₈1-3 ⌐ ∆╢ ─CO2 ─ ₉╩ ⇔

≡ ↕™⁹ 

 

  

0    ⱷ♇◦ꜙ 

1 10 ⌐ ∂√  

ⱷ♇◦ꜙ 

⌐ ∆╢ ─CO2 │⁸ ⁸ ─

╩ ⇔√ ⌐ ≠⅝⁸ⱷ♇◦ꜙ CO2 ╩ ╘≡™╕∆⁹ 

ȟЄᶰὔȟ     π‏ ȟЄ‏ ρπ 

ȟЄ‏  

ȟЄ‏ ρ ‏ȟЄ π 

ȟЄ‏ ς 



1 ─ꜟכ♠   

 

14 

(3) ⌐ ∆╢ CO2 ─  

 

(a) ◄◖ ─  

₈ה ╕∟≠ↄ╡ Ɫfi♪Ⱪ♇◒ ₉─ ╩ ⌐ ⇔≡™╕∆⁹ 

ה ⌐№√∫≡│⁸◄◖ ─ ≤◄◖ ─ ─ ⅜ ≢∆⁹ 

ₒⱢfi♪Ⱪ♇◒ ₓ 

 CO2 ◄◖ × ×◄◖ × ─CO2  

 

 ◄◖ ⌐╟╢ CO2 │⁸ ≤ ⌐⁸ CO2 ╩ ⌐

⇔⁸∕─ ≢₈ Ὧ ρ₉₈ ὶ ρ₉⌐─╖◄◖ ⌐╟╢ ╩⅛

↑╢↓≤≢ ⇔≡™╕∆⁹ 

ὅȟ ὅȟϽ”ȟϽρ ςϽὗ ”ȟ ὶ ρ

ὅȟ ὅȟ ὶ ρ

 

╕√⁸◄◖ ⌐╟╢ │⁸◄◖ ─ ≤ ╟╡ ↕╣╕∆⁹ 

ὗ %ÐÏÐϽ%ÄÁÙ 

 

ὅȟ  ⱷ♇◦ꜙⱭ▪ὭὮ⁸ ὶβ1─₈◄◖ ₉ CO2

g-co2/  

”ȟ  ὶβ1⁸ Ὧ─ β2 

ὗ  ◄◖ ⌐╟╢CO2  

%ÐÏÐ  ◄◖ β3 ─ ⁸╕√│⁸◄◖

÷ ─ ─ β4  

%ÄÁÙ  1 √╡◄◖ β3 ה √╡─◄◖

╩ √╡⌐  

β1 ─╖ 

β2 H22 ☿fi◘☻─ OD♦כ♃╟╡  

β3 │ꜚכ◙כ⅜ ⌐  

β4 H22 ─ 15 ─ ה ─ ╟╡  

 

  

⌐ ∆╢ ─CO2 │⁸ ─ ⁸ ⌐ ≠⅝⁸ⱷ♇

◦ꜙ CO2 ╩ ╘≡™╕∆⁹ 
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(b) ─  

₈ה ╕∟≠ↄ╡ Ɫfi♪Ⱪ♇◒ ₉─ ╩ ⌐ ⇔≡™╕∆⁹ 

ה ⌐№√∫≡│⁸ ─ ≤ ─ ─ ⅜ ≢∆⁹ 

ₒⱢfi♪Ⱪ♇◒ ₓ 

 CO2 ◐꜡× ─ ×CO2 ×(1 - (

─1km √╡─CO2  / ●♁ꜞfi ─1km √╡─CO2 )) 

 

 ─ ⌐╟╢ CO2 │⁸₈ ὶ ρ₉╩ ≤⇔≡⁸

─ ↔≤─ CO2 ⌐ ╩⅛↑√ ╩ ≤⇔⁸∕─ ╩≤∫√╙─╩

≤ ⅎ⁸ CO2 ⌐⅛↑╢↓≤≢ ⇔≡™╕∆⁹ 

 

ὅȟ ὅȟϽρ Ὑ ὶ ρ

ὅȟ ὅȟ ὶ ρ
 

√∞⇔⁸ 

Ὑ ὛϽρ
ὍὩὪ

ὟὩὪ
 

ὅȟ  ⱷ♇◦ꜙⱭ▪ὭὮ⁸ ὶβ1─₈ ─ ₉

CO2 g-co2/  

Ὑ  ─ ⌐╟╢CO2  

ὟὩὪ  ●♁ꜞfi ─CO2 g-co2/ km β2 

ὍὩὪ  ὲ─CO2 g-co2/ km β2 

Ὓ  ὲ─ β3 

ὲ  ─ 1 Ɫ▬Ⱪꜞ♇♪ ⁸2  

β1 ─╖ 

β2 ●♁ꜞfi Ɫ▬Ⱪꜞ♇♪ │₈H25 ₉─ ─ ╟╡ ⁹

│ H25 ─ ⌂ ─ ╟╡  

β3 │ꜚכ◙כ⅜ ⌐  
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1-2-4 ─ ⌐ ™╢ⱷ♇◦ꜙ CO2 ─  

 

ὅ ὅȟ

ȟ

 

ὅὔ
В ὅȟȟ

ὔ
 

ὅὈ
В ὅȟȟ

ὔ
 

ὅ ὅȟ

ȟ

 

Ўὅ ὅ ὅ 

Ὸὅ
Ўὅ

ὅ
 

ὅ  ⱷ♇◦ꜙὭ─ CO2 g-co2/  

ὅ  ⱷ♇◦ꜙὭ─ CO2 g-co2/  

ὅὔ  ⱷ♇◦ꜙὭ─ 1 √╡CO2 g-co2/

 

ὔ  ⱷ♇◦ꜙὭ─  

ὅὈ  ⱷ♇◦ꜙὮ─ 1 √╡ CO2

g-co2/  

Ὀ  ⱷ♇◦ꜙὮ─  

Ўὅ  ⱷ♇◦ꜙὭ─ ≢─CO2 g-co2/  

Ὸὅ  ⱷ♇◦ꜙὭ─ ≢─CO2  

 

 

╛ │ⱷ♇◦ꜙ ≢ ⇔≡⅔╡⁸↓╣╩ ≤⇔≡

∆╢√╘⌐⁸ⱷ♇◦ꜙ≢ ⇔≡ⱷ♇◦ꜙ CO2 ╩ ╘≡™╕∆⁹ ⁸

─CO2 ╛ 1 √╡CO2 ⁸ ⁸ ╩ ∆╢

⌐│ ≢⁸ 1 √╡CO2 ╩ ∆╢ ⌐│ ≢⁸ⱷ♇◦ꜙ ⌐

⇔≡™╕∆⁹ 

⌂⅔⁸ ◄ꜞ▪─ ⌐≈™≡│⁸ ≢ ↕╣√ⱷ♇◦ꜙ ─ ≤

⇔≡ ⇔≡™╕∆⁹ ∫≡⁸ ◄ꜞ▪ ќ ◄ꜞ▪ │ ⌐ ╕╣╕∆⅜⁸

◄ꜞ▪ ќ ◄ꜞ▪ │ ⌐ ╕╣⌂™↓≤⌐ ⅜ ≢∆⁹ 
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1-3 ⌐ ∆╢ ─CO2 ─  

⁸│≢ꜟכ♠  ⌐╟╢ CO2 ─ ⌐№√╡⁸ ─ ≤ ⌐

⅔↑╢ CO2 ╩ ∆╢ ⅜№╡⁸↓╣│Ɽכ♁fi♩ꜞ♇ⱪ ─ ╩

⇔⁸ ∕╣∙╣≢ ⇔≡™√∞ↄ↓≤⅜ ≤⌂╡╕∆⁹ 

≢Ɽכ♁fi♩ꜞ♇ⱪ ╩ ⇔≡™⌂™ ─ ≢↓╣╠─ ⅜ ⌂ ╙

№╢≤ ⅎ≡⅔╡⁸↓℮⇔√ ⌐⅔™≡╙ ≢⅝╢╟℮⁸ ⱨ♦╣∙╣⧵│≢ꜟכ♠

◊ꜟ♩ ╙ ↕╣≡⅔╡╕∆⁹ 

─♦ⱨ◊ꜟ♩ │⁸₈ ╕∟≠ↄ╡ ⱴ♬ꜙ▪ꜟ₉⌐ ↕╣≡™╢₈Ɽ

fi♩ꜞ♇ⱪ♁כ ╩♃כ♦ ™√ ₉╩ ⌐ fiכ♂⁸≡⇔ ─ CO2

╩ ⇔⁸ ≤ ─≢╕fiכ♂ ≤ ╩ ╕ⅎ≡ ⇔≡⅔╡╕

∆⅜⁸ ⅜ ↕╣╢ ─ ≤⇔≡⁸ ≢│⁸ ≢⁸↓─♦ⱨ◊ꜟ♩

╩≥─╟℮⌐ ⇔≡™╢─⅛⌐≈™≡ ™√⇔╕∆⁹ 

 

1-3-1 LRT─  

(1) ─  

─ ╩ ┬ 17km─LRT╩ ⇔≡ ╩ ™╕⇔√⁹ │13⁸

30km/h─ ≤⇔≡™╕∆⁹ ≢│ ⌐╟╢ ╙

╪≢™╕∆⁹ 

(2) ─ ≤  

CO2 fiכ♂╩ ⌐ ∆╢≤⁸LRT ≢─ CO2 ⅜ ™↓≤⅜ ≢

⅝╕⇔√⁹↓╣╩LRT⅛╠─ ⌐◓ꜝⱨ⌐∆╢≤⁸ ⅛╠─ ⅜1km fiכ♂─

⌐⅔™≡∕─ ≥fiכ♂─ ⇔≡ ⅜ ↄ⁸ ⅛╠─ ⅜ 5% 2

12% ⇔≡™╕∆⁹╕√⁸ ⅛╠─ ⅜1 2km ╙≡™⅔⌐fiכ♂─ 2%0.5

5% ⇔≡™╕∆⁹ 

≤ LRT⅛╠─ ≤─ │⁸ =0.0232×Ln(LRT⅛╠─ km)

0.0341╩ ™╢↓≤╙≢⅝╕∆⅜⁸ ⌐ ∆╢ ⅜№╡╕∆⁹ 
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CO2

y = 0.0232ln(x) - 0.0341

-12%

-10%

-8%

-6%

-4%

-2%

0%

2%

0 1 2 3 4

LRT

(LRT)

CO2

km

LRT

1km
5%

2 12%

1 2km
2%

0.5 5%
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1-3-2 ─  

(1) ─  

IC◌כ♪─ ⌐╟╡ ─ ⅜ ≤⌂╡≈≈№╢↓≤⅛╠⁸ ─

JR ─ ≤⇔≡⁸ ─ ╩ ⇔≡™╕∆⁹ ⅎ┌⁸ ◐꜡⅜ 9km─

≢│⁸ 290 ─╙─╩ 190 ≤™℮╟℮⌐ ╩ ⇔≡ ╩ ∫≡™

╕∆⁹ 

(2) ─ ≤  

CO2 fiכ♂╩ ⌐ ∆╢≤⁸ ╩ ⇔√ ≢─ CO2

⅜ ™↓≤⅜ ≢⅝╕∆⁹↓╣╩ ⅛╠─ ⌐◓ꜝⱨ⌐∆╢≤⁸ ⅛╠─

⅜1km ─⧵fi⌐⅔™≡⁸כ♂─ ≥fiכ♂─ ⇔≡ ⅜ ↄ⁸ ⅛╠─

⅜ 1.5%1 2% ⇔≡™╕∆⁹ 

 

 

 

 

 

 

-4%

-3%

-2%

-1%

0%

0 0.2 0.4 0.6 0.8 1 1.2

CO2

km

CO2

1km 1.5% 1 2%

CO2
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1-3-3 Ᵽ☻ ה ─fiכ꜠  

(1) ─  

⅜ ↄ ⅜ ⌡6080/ha─ ⅛╠ 6km ⌐⁸ ≤ ┬

⌐ ⱦ☻≤⇔≡⁸כ◘╢∂ Ᵽ☻╩ ╩☻כ◔√⇔ ⇔╕⇔√⁹15 ─

─fiכ꜠☻ⱦ☻⁸Ᵽכ◘ ⌐╟╢ ─ Ᵽ☻ 20km/h⁹Ᵽ☻

─ │ ⌐╟╢ ╩ ╩ ⇔≡™╕∆⁹Ᵽ☻ │ ⌡500m⁸

│◐꜡ √╡38─ ╩ ⇔≡™╕∆⁹ 

(2) ─ ≤  

CO2 fiכ♂╩ ⌐ ∆╢≤⁸ Ᵽ☻ ≢─ CO2 ⅜ ™↓≤⅜

≢⅝╕∆⁹↓╣╩ Ᵽ☻⅛╠─ ⌐◓ꜝⱨ⌐∆╢≤⁸ Ᵽ☻⅛╠─ ⅜1km

─⧵fi⌐⅔™≡⁸כ♂─ ≥fiכ♂─ ⇔≡ ⅜ ↄ⁸ ⅛╠─ ⅜

4% 2 6% ⇔≡™╕∆⁹ 

 

 

 

 

 

CO2

1km 4% 2 6%

-8%

-6%

-4%

-2%

0%

0.0 0.2 0.4 0.6 0.8 1.0 1.2

Ᵽ☻ Ᵽה

☻ fiכ꜠

km

CO2

CO2



1 ─ꜟכ♠   

 

21 

1-3-4 Ᵽ☻─ ה  

(1) ─  

⅜ ↄ ⅜ ⌡ 30 60 /ha─ ⌐⁸ ≤ ╡ ╩ ┬ Ᵽ☻

╩ ╩☻כ◔√⇔ ⇔╕⇔√⁹10⁸20⁸30 ─3Ɽ♃כfi─ ╩☻ⱦכ◘

⇔≡™╕∆⁹Ᵽ☻ │ ⌡300⁸ │◐꜡ √╡38─ ╩ ⇔≡™

╕∆⁹╕√⁸ ⌐≈™≡│⁸30⅛╠10 ┼─ ⁸20⅛╠10 ┼─ ─

2Ɽ♃כfi─ ☻ⱦכ◘ ╩ ⇔≡™╕∆⁹ 

(2) ─ ≤  

CO2 fiכ♂╩ ⌐ ∆╢≤⁸ Ᵽ☻ ≢─ CO2 ⅜ ™↓≤⅜

≢⅝╕∆⁹↓╣╩ Ᵽ☻⅛╠─ ⌐◓ꜝⱨ⌐∆╢≤⁸ Ᵽ☻⅛╠─ ⅜ 500m

─⧵fi⌐⅔™≡⁸כ♂─ ≥fiכ♂─ ⇔≡ ⅜ ↄ⁸ ⅛╠─ ⅜

0.11% 0 2.8% ⇔≡™╕∆⁹╕√⁸30⅛╠ 10 ─ │ 0.20.5%⁸20

⅛╠10 ─ │0.10.5%≤⌂∫≡⅔╡⁸30≤20 ─ │ ≥╖╠╣╕∑╪⁹ 

 

 

CO2

10 20 30

1%
0.1 2.8%

0.5%
0.1 2.1%

0.5%
0.0 1.9%

500m
0.3%

0.0 1.5%
0.2%

0.0 1.1%
0.1%

0.0 0.8%

10 20

30

CO2

30 Ҝ
10

20 Ҝ
10

0.5% 0.5%

500m
0.2% 0.1%

-3.0%

-2.5%

-2.0%

-1.5%

-1.0%

-0.5%

0.0%

0.5%

0.0 0.2 0.4 0.6 0.8 1.0

10

20

30

km

CO2
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1-3-5 ╡ ╣  

(1) ─  

─ ╩ ⌐⁸ ⁸ ⇔─ ─ ⅜ ↕╣√ ╩

⇔≡™╕∆⁹ ⅛╠50% ⁸30% ⁸10% ─3Ɽ♃כfi─ ╩

⇔≡™╕∆⁹ 

(2) ─ ≤  

CO2 fiכ♂╩ ⌐ ∆╢≤⁸ ╩ ─fiכ♂√⇔ CO2 ⅜

™↓≤⅜ ≢⅝╕∆⁹↓╣╩ ⌐◓ꜝⱨ⌐∆╢≤⁸ ╩ ™⅔⌐fiכ♂√⇔

≡⁸∕─ ≥fiכ♂─ ⇔≡ ⅜ ↄ⁸ ⅛╠─ ⅜ 1 5% 0.7

6.3% ⇔≡™╕∆⁹ 

 

 

 

 

 

 

CO2

50% 30% 10%

5%
4.2 6.3%

3%
2.2 3.3%

1%
0.7 1.0%

50% 30%

10%

CO2

-8%

-6%

-4%

-2%

0%

2%

0.0 0.2 0.4 0.6 0.8 1.0

50%

30%

10%

km

CO2
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1-3-6 ╡ ╣  

(1) ─  

1km ╩ ⌐⁸ ⅜ ╦╣√ ╩ ⇔≡™╕∆⁹ ─

⁸ ─ 9 17 ─2Ɽ♃כfi─ ╩ ⇔≡™╕∆⁹ 

(2) ─ ≤  

CO2 fiכ♂╩ ⌐ ∆╢≤⁸ ╩ ─fiכ♂√⇔ CO2 ⅜

™↓≤⅜ ≢⅝╕∆⁹↓╣╩ ⌐◓ꜝⱨ⌐∆╢≤⁸ ╩ fi⅛╠1kmכ♂√⇔

⌐⅔™≡⁸∕─ ≥fiכ♂─ ⇔≡ ⅜ ↄ⁸ ⅛╠─ ⅜ 3

15%0 17% ⇔≡™╕∆⁹╕√⁸ 9 17 ─ ⅜⁸ ─

≢№╢√╘⁸ ─ ╙ ─ ⁸1.57.5%≢№╢≤ ⇔╕⇔√⁹ 

 

 

 

 

 

CO2

9 17

15%
13 17%

7.5%

1km
3%

0 12%
1.5%

-20%

-15%

-10%

-5%

0%

5%

0 2 4 6 8 10 km

CO2

0%

2%

4%

6%

8%

10%

0 1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

48% 9 17

CO2

β H22
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1-3-7 Ᵽ☻─  

(1) ─  

─ ╩ ⌐⁸ Ᵽ☻╩ ╩☻כ◔√⇔ ⇔╕⇔√⁹2 ⁸1

√╡ 8 ─ ╩☻ⱦכ◘ ⇔≡™╕∆⁹Ᵽ☻ │ ⌡300m⁸ │◐

꜡ √╡38─ ╩ ⇔≡™╕∆⁹ 

(2) ─ ≤  

CO2 fiכ♂╩ ⌐ ∆╢≤⁸ Ᵽ☻ ─fiכ♂ CO2 ⅜ ™↓≤

⅜ ≢⅝╕∆⁹↓╣╩ ⌐◓ꜝⱨ⌐∆╢≤⁸ Ᵽ☻ ─⧵fi⌐⅔™≡⁸כ♂ ─

≥fiכ♂ ⇔≡ ⅜ ↄ⁸ ⅛╠─ ⅜ 0.1%0 0.12% ⇔≡™

╕∆⁹ 

 

 

 

 

CO2

0.1% 0 0.12%

CO2

-0.4%

-0.3%

-0.2%

-0.1%

0.0%

0.1%

0 0.5 1 1.5 2

CO2

km
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 ╕∟≠ↄ╡ Ɫfi♪Ⱪ♇◒⌐⅔↑╢  

↓↓≢│⁸ ─ꜟכ♠ ─ ≤⇔≡™╢₈ ╕∟≠ↄ╡ Ɫfi♪Ⱪ♇◒₉⌐

↕╣≡™╢₈ ☿fi◘☻OD ╩♃כ♦ ™√ ₉⌐≈™≡ ⇔╕∆⁹ 

(1) ─  

(a) ☻♥♇ⱪ ⱷ♇◦ꜙ ╩♃כ♦ ⇔√ ─  

Õ ☿fi◘☻─ ╡╟fiכ♂ ⌂ ⅜ ⌂ ⌐│⁸ ⱷ♇◦ꜙ ♦

╩♃כ ⇔⁸ ╩fiכ♂ fiכ♂⌂ ⱷ♇◦ꜙ♂כfi ⌐ ⇔≡ OD

╩ ∆╢↓≤⅜ ⅎ╠╣╕∆⁹ 

 

ч)OD ╩ ∆╢ ─  

≢fiכ♂ ⇔≡™╢OD ╩ⱷ♇◦ꜙ♂כfi≢ ∆╢ ≢  

ⱷ♇◦ꜙ ⁸╠⅛♃כ♦ ⱷ♇◦ꜙ♂כfi─ ⁸ ╩  

ш) ⱷ♇◦ꜙ♂כfi─ ⱷ♇◦ꜙ╩ ≤∆╢ ─  

─fiכ♂ ╩⁸ fiכ♂ ─ ⱷ♇◦ꜙ♂כfi─ ≢ ∆

╢↓≤ ⌐╟╡⁸ ⱷ♇◦ꜙ♂כfi─ ╩  

щ) ⱷ♇◦ꜙ─ ⱷ♇◦ꜙ╩ ≤∆╢  

─fiכ♂ ╩⁸ fiכ♂ ─ ⱷ♇◦ꜙ♂כfi─ ≢ ∆

╢↓≤ ⌐╟╡⁸ ⱷ♇◦ꜙ♂כfi─ ╩  

 

β ⱷ♇◦ꜙ ≤│ ⌐ ≠⅝ ╩∆⅝ ⌂ↄ ─ ⱷ♇◦ꜙ ─ ⌐

↑≡⁸∕╣∙╣─ ⌐ ∆╢ ╩♃כ♦ ⇔√╙─≢∆⁹ 

 

(b) ☻♥♇ⱪ ╩ ⇔⌂™ ⌐⅔↑╢ ─ ─  

Õ ─ ☿fi◘☻OD ─ ─OD ╩ ™⁸₈ (2)

─ ₉⌐ ∆ ⌐╟╡⁸ ╩ ⇔⌂™ ⌐⅔↑╢⁸OD ─

CO2 ╩ ⇔╕∆⁹ 

 

(c) ☻♥♇ⱪ ╩ ℮ ─ ─  

Õ ╩ ℮ ─ ⅜ ┬OD╩ ≤⇔≡ ⇔╕∆⁹ 
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(d) ☻♥♇ⱪ ⌐╟╢ ─  

Õ ⌐╟╢CO2 ─ ╩ ⇔╕∆⁹ 

 

(e) ☻♥♇ⱪ ⌐╟╢ ─  

Õ ☻♥♇ⱪ ≢ ⇔√ OD ⌐⅔↑╢CO2 ⌐⁸☻♥♇ⱪ ≢ ⇔

√ CO2 ╩ ∏╢↓≤⌐╟╡⁸ OD─ CO2 ╩ ⇔⁸↓╣╩ ∆╢↓≤

⌐╟╡⁸ ⌐╟╢CO2 ╩ ⇔╕∆⁹ 

(β ─ ⌐╟╡ ∆╢CO2 ╩ ∆╢╙─≢∆⁹) 

 

ₒ ₓ ⌐  ♃כ♦⌂

  ♃כ♦⌂

─ ה ≤ OD  

┘ ה ─

ⱷ♇◦ꜙ ♃כ♦  

─ ה  ▪ꜞ◄ה

─ ה  

─ ה ─  

⅜ ה ∆╢◄ꜞ▪≤ ◄ꜞ▪

≢─ ─  

 

 

 

   
( )  

 
CO2 

     

A 

 

A-1 

 B 

 

B-1  1,000  

B-2  1,500  

A-2 

 

B-1  2,000  

B-2  1,500  

 

 OD

CO  

( )  
 

CO2 

     

A 

 

A-1 

 B 

 

B-1  1,000 ủủ 

B-2  1,500 ủỏ 

A-2 

 

B-1  2,000 ỏỏ 

B-2  1,500 ợợ 

 

  
( )  

 
CO2 

     

A 

 

A-1 

 B 

 

B-1  1,000 ủủ 

B-2  1,500 ủỏ 

A-2 

 

B-1  2,000 ỏỏ 

B-2  1,500 ợợ 

 

-2% 

 CO  -2% 

 CO

 

CO  

ủủ×2% ỏỏ×2% 
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(2) ─  

╩ ™≡⁸ ─ CO2 ╩ ⇔⁸ ╩

╙≤⌐ ─ ⌐╟╡CO2 ╩ ⇔╕∆⁹ 

↓─ ⁸CO2 │⁸ ─ ≤⇔≡ ↕╣╢↓≤⌐⌂╢√╘⁸ ⌐

∆╢ ⅜№╡╕∆⁹ ┼─ │⁸ √╡ ⌐365╩ ∂╢ ─ ⁸

╩ ╘≡ ∆╢ ⅜№╢ ⌐│⁸ ≤ ∕╣∙╣⌐⅔™≡ CO2 ╩

⇔⁸ ─ ┘ ─ ╩ ∂╢ ╙ ⅎ╠╣╕∆⁹ 

Ҳ 2 ї g /   

 ѩ ˧  × × ѩ 2 їԍӴ̬  

 

β ⌐│⁸ ⌐ ה ─

≤⁸ ─ ⅜♃כ♦─꜡◐ ↕╣≡™╕∆⁹ ╩♃כ♦ ™√

─ │ ─ ╡≢∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

β ≤☿fi◘☻─ │ ⇔≡™⌂™√╘⁸ ─╟℮⌂

╩ ╢↓≤⅜ ⅎ╠╣╕∆⁹ 

☿fi◘☻  

 
₡fiꜞ♁●ה ה Ᵽ☻ה ⁸ ה ⁸ ⁸

Ɫ▬Ⱪꜞ♇♪⁸ ₢ 

ה ₡ ה ⁸ ה ⁸ ⁸ ₢ 

₡LPGה ₢ 

Ᵽ☻ 
₡fiꜞ♁●ה ה Ᵽ☻ה ₢ 

ה ₡ ה Ᵽ☻ ⁸ ה Ᵽ☻ ₢ 

 
₡fiꜞ♁●ה ⁸ ⁸ ⁸ ₢ 

ה ₡ ה ⁸ ה ₢ 

─⧵₡LPGה LPG₢ 

 
₡fiꜞ♁●ה ה ₢ 

ה ₡ ה ⁸ ⁸ ה ⁸ ₢ 

 ₢CNG₡CNGה

  

╟╡ ⌐⅔↑╢ ─ ╩  

ѩ 2 ї   ä   × ѩ 2 ї   

(tCO2)             (kl)       (tCO2/kl) 

β ─ ⁸ ⌐₈ ה ה ─

₉⅜ ↕╣≡™╢⁹ 

β 2 │⁸ ₈ ה ה ⌐⅔↑╢ ה

₉⅜ ≤⌂╢⁹ http://ghg-santeikohyo.env.go.jp/ 

≤ ◐꜡⅛╠ ╩  

ѩ 2 їԍӴ̬  ѩ 2 ї ×1,000,000÷ ѩ ְ  

(gCO2/kmה )          (tCO2)       ( ќ )   (kmה ) 

β ─ ⁸ ⌐₈ ה ה ─ ◐

꜡₉⅜ ↕╣≡™╢⁹ 

OD  

 

/        km       g- CO2/ km  

 

ää((

http://ghg-santeikohyo.env.go.jp/
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─ꜟכ♠ 2-1  

≢│₈ ◦Ⱶꜙ꜠כ◦ꜛfi₉ꜟכ♠ה ⁸₈ ╕™™≥₉ꜟכ♠

∆ ─ ─ꜟכ♠⁸≡⇔≥ ╛ ⌐≈™≡ ⇔╕∆⁹ 

 

─ꜟכ♠ 2-1-1  

⁸│ꜟכ♠ ⌐⅔↑╢ ⌐╟╢ ╛⁸ ╩ ∆╢

⌐╟╢ ╩ ⁹∆≢ꜟכ♠╢∆ ─ꜟכ♠ ≤⇔≡│⁸ ╩ ⇔⌂⅜╠

─ ╩ ⇔≡ ─ ╩ ℮₈ ₉≤⁸ ╩

∆╢ ─ ╛ ╩ ∆╢₈ ─ ₉⅜№╡╕∆⁹ 

 

 

 2-1  ₈ ◦Ⱶꜙ꜠כ◦ꜛfi₉ꜟכ♠ה─  

 

─  

─   

─  

 

 
☿fi◘☻ 

OD  

 

ⱷ♇◦ꜙ ─ 

 

ⱨ□▬ꜟ 

ⱨ□▬ꜟ  

─ ה  

─ ─  
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─ꜟכ♠ 2-1-2  

≢│⁸ ─ꜟכ♠ ⁸▬fi☻♩כꜟ ⁸⅔╟┘ ⌐≈™≡ ⇔╕∆⁹ 

 

─ꜟכ♠ (1)  

─ꜟכ♠  │ ─≤⅔╡≢∆⁹ 

 

 2-1  ₈ ◦Ⱶꜙ꜠כ◦ꜛfi₉ꜟכ♠ה─  

OS Windows
È
 7 32bit⁸64bit 

CPU Core 2 DuoCore i5  

ⱷ⸗ꜞ◘▬☼ 2GB  

Ɫכ♪♦▫☻◒─ ⅝  500MB  

ⱪ꜡◓ꜝⱶ .NET Framework 3.5  

∕─  
ArcGIS Explorer Desktop⁸kmzⱨ□▬ꜟ

╩ ≢⅝╢▪ⱪꜞ◔כ◦ꜛfi 

 

 ꜟכ♩☻fi▬─ꜟכ♠ (2)

 Administrator╩ כ♄ꜟ◊₉ⱨꜟכ♠fi♩≢⁸₈►◌▪כ◙כꜚ≈ ─setup.exe╩

⇔╕∆⁹ 

 

.NET Framework 3.5⅜▬fi☻♩כꜟ↕╣≡™⌂™ │⁸ ⌐▬fi☻♩⁸≢─∆╕╣↕ꜟכ

─ ⌐ ∫≡▬fi☻♩⁹∆╕⇔ꜟכ 
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ᵑ ₈ꜚכ◙כ ▪◌►fi♩ ₉ ⅜ ↕╣√╠⁸₈│™₉╩◒ꜞ♇◒⇔╕∆⁹ 

 

 

 

ᵒ ₈ ◦Ⱶꜙ꜠כ◦ꜛfiכ♠הꜟ ☿♇♩▪♇ⱪ►▫◙₉⧵↓℮╟┼♪כ

⅜ ↕╣√╠⁸₈ ┼₉╩◒ꜞ♇◒⇔╕∆⁹ 

 

  

  ᵑ 

  ᵒ 
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ᵓ ₈▬fi☻♩כꜟ ⱨ◊ꜟ♄─ ₉ ⅜ ◊ⱨ╢∆ꜟכ♩☻fi▬╩ꜟכ♠⁸╠√╣↕

╩כ♄ꜟ ⇔≡₈ ┼₉╩◒ꜞ♇◒⇔╕∆⁹ ♦ⱨ◊ꜟ♩≢│₈C:¥ MLIT ¥ CREST₉

⅜ ↕╣≡™╕∆  

 

 
▬fi☻♩כꜟ ⱨ◊ꜟ♄₈│⌐כC:ÔProgram Files₉⁸⅔╟┘₈C:ÔProgram Files₉─◘Ⱪⱨ◊ꜟ

╩כ♄ ⇔⌂™≢ↄ∞↕™⁹♠כꜟ  ⁹∆╕╡⌂≥כꜝ◄⌐

 

  ᵓ 
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ᵔ ₈▬fi☻♩כꜟ─ ₉ ⅜ ↕╣√╠⁸₈ ┼₉╩◒ꜞ♇◒⇔╕∆⁹ 

 

 

 

ᵕ ₈▬fi☻♩כꜟ⅜ ⇔╕⇔√⁹₉ ⅜ ↕╣√╠⁸₈ ∂╢₉╩◒ꜞ♇◒⇔╕∆⁹ 

 

 

  

  ᵔ 

  ᵕ 
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─ꜟכ♠ (3)  

─ꜟכ♠ │⁸ ♩כ♃☻ ∆═≡─ⱪ꜡◓ꜝⱶ ◦Ⱶꜙ

ꜟכ♠הfiꜛ◦כ꜠ CREST╩◒ꜞ♇◒⇔╕∆⁹ 
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(4) ◄ꜞ▪─ ─╖  

╩ꜟכ♠  ╘≡ ∆╢≤⁸₈ ◄ꜞ▪─ ₉ ⅜ ⅝╕∆⁹ 

 

 

 

ᵑ ≤∆╢◄ꜞ▪─ ╩⁸ꜞ☻♩─ ⅛╠ ⇔╕∆⁹ 

 

ᵒ ╩ ∆╢≤ ╩ ≢⅝╢╟℮⌐⌂╡╕∆─≢⁸ ⌐ꜞ☻♩─ ⅛

╠ ⇔╕∆⁹ 

 

ᵓ OKⱲ♃fi╩◒ꜞ♇◒∆╢≤ ◄ꜞ▪⅜ ↕╣⁸ⱷ▬fi ⅜ ↕╣╕∆⁹ 

 

 

 

  

ᵑ 

ᵒ 

ᵓ 
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(5) ⱷ▬fi  

 (4)≢ ◄ꜞ▪╩ ⇔√ ⁸╙⇔ↄ│2 ─ ≢∆≢⌐ ◄ꜞ▪⅜ ↕

╣≡™╢ ⁸ⱷ▬fi ⅜ ⅝╕∆⁹ 

 

 

 

ᵑ  

╩ ∆╢ ─ ⁸ ─ ⁸ ─ ה ⌂≥╩ ℮

₈ ₉ ⅜ ⅝╕∆⁹ ⇔ↄ│p.38─2-2 ╩ ⇔≡ↄ∞↕™⁹ 

 

ᵒ ─  

∆≢⌐ ↕╣≡™╢ ─ ─ ⅜כ◙כꜚ⁸╛ √⌂ ─ ╩ ℮

₈ ─ ₉ ╩ ⅝╕∆⁹ ⇔ↄ│p.85─2-3 ╩ ⇔≡ↄ∞↕™⁹ 

 

ᵓ ◄ꜞ▪─  

₈ ◄ꜞ▪─ ₉ ⅜ ⅝╕∆⁹ ⇔ↄ│p.90─2-4 ╩ ⇔≡ↄ∞↕™⁹ 

 

ᵔ  

╩ꜟכ♠ ⇔╕∆⁹ 

 

 

 

 

ᵑ ᵓ 

ᵒ ᵔ 



2 ꜟכ♠   

 

38 

2-2  

 ≢│⁸ ⇔√ ◄ꜞ▪⌐⅔↑╢ ─ ─

⌐≈™≡ ⇔╕∆⁹ │ ─╟℮⌂ⱨ꜡כ─ ≢ ™╕∆⁹ 
 

 

 2-2 ₈ ₉─ⱨ꜡כ 

 

 

  

─  

2-2-3  

 

  

 

2-2-6  

─  

2-2-7  

  
─  

2-2-4  
  

─  

2-2-5  

─  

2-2-3  
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 ⱷ▬fi ⅛╠⁸₈ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢≤⁸₈ ₉ ⅜ ⅝╕∆⁹

⌂ ⌐≈™≡│⁸ Ɑכ☺ ─2-2-1 ≢ ⇔╕∆⁹ 
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2-2-1 ─  

─ │⁸ ─╟℮⌐⌂╡╕∆⁹ 

 

 

ᵑ ⱷ♬ꜙכ  

►▫fi♪► ╩ₐⱷ♬ꜙכ ₑ≤ ┘╕∆⁹ 

♃Ⱪ╩◒ꜞ♇◒∆╢↓≤≢⁸₈ ─ ₉Ɑ⁸₈☺כ ─ ₉Ɑ⁸₈☺כ

─ ₉Ɑ⁸₈☺כ ─ ₉Ɑ⁸₈☺כ ₉Ɑ

⁸₈☺כ ─ ₉Ɑכ☺┼≤ ╡ ╦╡╕∆⁹ 

⌂⅔⁸ ≢│₈ ─ ₉Ɑכ☺│ ↕╣∏⁸₈ ₉Ɑכ☺⌐

≡₈ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ╘≡ ↕╣╕∆⁹ 

 

 

ᵒ  

►▫fi♪► ╩ₐ ₑβ≤ ┘╕∆⁹ 

◄ꜞ▪╩ ≤⇔√ ⅜ ↕╣╕∆⁹ⱷ♬ꜙכ ≢ ⇔≡™╢Ɑכ☺⌐

╦∑≡⁸₈ ─ ₉Ɑכ☺≢│ ─ⱷ♇◦ꜙ ─ ⌂

≥─ ⅜ ↕╣⁸₈ ─ ₉Ɑ₈╛☺כ ─ ₉Ɑכ☺

≢│ ─ ─ ⅜⁸₈ ₉Ɑכ☺≢│∆═≡─ ─ ⅜⁸₈

─ ₉Ɑכ☺≢│ⱷ♇◦ꜙ ─ ╛∕─ ⅜ ↕╣╕

∆⁹ 

β ה │ H22.10.1 ⁸ ה │ 2 ⅛╠ ⁹ 

 

ᵑ 

ᵒ 
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(1) ⱷ♬ꜙכ ─  

 ⱷ♬ꜙכ ⌐│⁸♃ⱩⱭכ☺─ ╡ ⅎ⌐ ╦╠∏⁸ ⌐₈ ₉₈ ₉₈ ∂╢₉─

3≈─Ⱳ♃fi⅜ ↕╣≡™╕∆⁹ 

 

 

ᵑ  

─ ─ ⁸ ⁸ ╩ ╖≢№╣┌

⌂≥─ ╩ⱨ□▬ꜟ⌐ ⇔╕∆⁹ 

₈ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢≤⁸ⱨ□▬ꜟ ♄▬▪꜡◓⅜ ↕╣⁸ ─ ⁸

─ⱨ□▬ꜟ ╩♃כ♦≢ ∆╢↓≤⅜≢⅝╕∆⁹ 

 

 

 

 

 

  

ᵑ ᵒ ᵓ 
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ᵒ  

⇔√ⱨ□▬ꜟ╩ ╖ ╖⁸ ⇔≡™√ ╩ ∆╢↓≤╛⁸ ╩

╖≢ ⇔≡™╣┌ ╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

₈ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢≤⁸ⱨ□▬ꜟ╩ ↄ♄▬▪꜡◓⅜ ↕╣╕∆─≢⁸

╖─ⱨ□▬ꜟ╩ ⇔≡ↄ∞↕™⁹ 

 

 

 

 
₈ ₉╩ ∫√ ⁸ ─ ╛ ה ─ ⌐≈™≡│⁸₈ ⇔√

─╙─₉⅜ ↕╣╕∆─≢⁸ ⇔≡ↄ∞↕™⁹╕√⁸↓─ │₈ ₉

╩ ∂╢╕≢ ⇔╕∆⁹ 

 

₈ ─ ₉ ≢ ⇔√ ╩ ∆╢ ⌐│⁸ ⱷ▬fi ⌐ ╡⁸

₈ ₉ ╩ ™≡ↄ∞↕™⁹ 
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ᵓ ∂╢ 

╩ ∂⁸ⱷ▬fi ┼≤ ╡╕∆⁹⌂⅔⁸ ─₈×₉Ⱳ♃fi≢

╙ ⌐ ╩ ∂╕∆⁹ 

 

 
∂╢Ⱳ♃fi╩◒ꜞ♇◒∆╢≤⁸ ─►▫fi♪►⅜ ↕╣╕∆⁹₈│™₉╩◒ꜞ♇◒⇔≡

ⱷ▬fi ⌐ ╢≤⁸ │∆═≡ ╦╣≡⇔╕™╕∆─≢⁸ ⌂ ╛

│⁸ ╩∆╢─╩ ╣⌂™╟℮⌐⇔≡ↄ∞↕™⁹ 
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(2) ─  

⌐│⁸ⱷ♬ꜙכⱣכ─▪▬♥ⱶ≤⇔≡⁸₈ ₉₈ ⱪ꜠ⱦꜙ₉₈כ ₉₈ ₉

₈ ₉─5≈─Ⱳ♃fi≤⁸₈ⱷ♇◦ꜙ ╩ ∆╢₉♅▼♇◒Ⱳ♇◒☻⁸₈ⱷ♇◦ꜙ

₉ ⅜№╡╕∆⁹↓↓≢│⁸↓╣╠⌐≈™≡≤⁸ ─ ⁸ ╩◒ꜞ

♇ⱪⱲכ♪⌐◖Ⱨכ∆╢ ⌐≈™≡ ⇔╕∆⁹ 

⌂⅔⁸₈ ₉Ⱳ♃fi│⁸p.74─ 2-2-7 ₈ ─ ₉⌐⅔™≡─╖ ⇔╕∆

─≢⁸↓↓≢─ │ ⇔╕∆⁹ 

 

 

ᵑ  

₈ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢≤⁸ⱪꜞfi♃─ ♄▬▪꜡◓⅜ ↕╣╕∆⁹ⱪꜞ

fi♃╩ ⇔≡⁸₈OK₉Ⱳ♃fi╩◒ꜞ♇◒∆╢≤⁸ ⅜ ↕╣╕∆⁹⌂⅔⁸

│ ⌐ ↕╣≡™╢╙─≤╒╓ ─ ⅝↕≤⌂╡╕∆⁹ 

 

 

 

 

 

  

ᵑ ᵒ ᵓ ᵔ ᵕ 
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ᵒ ⱪ꜠ⱦꜙכ 

₈ ⱪ꜠ⱦꜙ₉כⱲ♃fi╩◒ꜞ♇◒∆╢≤⁸ⱪ꜠ⱦꜙכ♄▬▪꜡◓⅜ ↕╣╕∆⁹

ⱪ꜠ⱦꜙכ ─ ▪▬◖fi╩◒ꜞ♇◒∆╢≤⁸ ⅜ ↕╣╕∆⁹ 

 

 

 

ᵓ  

₈ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢≤⁸ ↕╣≡™╢ ─ ╩ ⌐⁸

⅜ ↕╣╕∆⁹ 
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ᵔ  

₈ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢≤⁸ ↕╣≡™╢ ─ ╩ ⌐⁸

⅜ ↕╣╕∆⁹ 

 

 

 

ᵕ ⱷ♇◦ꜙ ╩ ∆╢ 

₈ⱷ♇◦ꜙ ╩ ∆╢₉♅▼♇◒Ⱳ♇◒☻⌐♅▼♇◒⅜ ∫≡™╢≤⁸

⌐4 ⱷ♇◦ꜙ─ ⅜ ↕╣⁸♅▼♇◒╩ ∆≤ⱷ♇◦ꜙ─ ╩ ⌐≢⅝╕

∆⁹ 
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ᵖ ⱷ♇◦ꜙ  

⌐ⱴ►☻◌כ◌⁸≥∆↨⅛╩ꜟ♁כ♁ꜟ⅜ ⇔≡™╢ⱷ♇◦ꜙ─ 4 ⱷ♇◦

ꜙ 9 ♪כ◖ ⅜ ↕╣╕∆⁹ 

 

 

 

ᵗ ☻◒꜡כꜟⱣכ⌐╟╢ ─  

─ ה ╩כⱣꜟכ꜡◒☻─ ⅛∆↓≤≢ ─ ╩ ∆╢↓≤⅜≢

⅝╕∆⁹√∞⇔⁸ │ ─◄ꜞ▪╕≢⇔⅛ ≢⅝∏⁸₈ ₉⅜ ⇔╕∆⁹ 

 

 

  

 

ᵖ 

 

  

  

ᵗ 
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ᵘ Ⱳ♃fi⌐╟╢ ─  

╩כⱣꜟכ꜡◒☻ ╕≢ ⅛⇔⁸₈ ₉─↕╠⌐ ─ ╩ ⇔√™ ⌐│⁸

─╕╦╡⌐№╢₈ћ₉₈ѝ₉₈ќ₉₈њ₉Ⱳ♃fi╩◒ꜞ♇◒⇔╕∆⁹ 

 

ᵙ ⱴ►☻♪ꜝ♇◓⌐╟╢ ─  

╩כⱣꜟכ꜡◒☻ ⅛∆ ≤ ─ ╩⁸ⱴ►☻♪ꜝ♇◓⌐╟∫≡╙ ℮↓

≤⅜≢⅝╕∆⁹√∞⇔⁸₈ ─ ₉Ɑ₈╛☺כ ─ ₉Ɑכ

☺≢│⁸ⱴ►☻♪ꜝ♇◓ ⌐ ⇔≡™⌂™ⱷ♇◦ꜙ⌐ ╩ ⇔≡⇔╕℮↓≤⅜№

╢√╘⁸ⱴ►☻♪ꜝ♇◓│ ⇔⌂™≢ↄ∞↕™⁹ 

 

 

 

  

 

 



2 ꜟכ♠   

 

49 

ᵚ ─◖Ⱨכ 

⌐ ↕╣≡™╢ │⁸◖Ⱨכ∆╢↓≤≢ ─▪ⱪꜞ◔כ◦ꜛfi♁ⱨ♩≢

∆╢↓≤⅜≢⅝╕∆⁹ 

 

 

 

⌐ⱴ►☻◌כ♁ꜟ╩⅛↨⇔√ ≢ ◒ꜞ♇◒∆╢≤⁸₈ ─◖Ⱨ₉כ

ⱳ♇ⱪ▪♇ⱪⱷ♬ꜙכ⅜ ↕╣╕∆⁹ 

 

 

 

₈ ─◖Ⱨ₉כⱳ♇ⱪ▪♇ⱪⱷ♬ꜙ⁸₈≥╢∆◒♇ꜞ◒╩כ ╩◒ꜞ♇ⱪ

Ⱳכ♪⌐◖Ⱨ⁹₉√⇔╕⇔כ≤ ↕╣╕∆─≢⁸↓─ ≢ ─▪ⱪꜞ◔כ◦ꜛfi♁ⱨ

♩⌐ ╡ ↑╩ ∫≡ↄ∞↕™⁹ 
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2-2-2 ─  

 ≢│⁸ ╩ ∆╢ ╩ ∆╢ ≤⇔≡⁸ ╩ ∆╢ ─⁸ ─ CO2

╛ 1 №√╡CO2 ⁸ 1 №√╡CO2 ╩ ∆╢ ⌐

≈™≡ ⇔╕∆⁹╕∏⁸ⱷ♬ꜙכ ⌐⅔™≡₈ ─ ₉Ɑכ☺╩ ⇔╕∆⁹ 

 

 

 

(1) ─  

 ─ ≤⇔≡│₈ ₉₈ 1 №√╡ ₉

₈ 1 №√╡ ₉─3≈⅜№╡╕∆⁹ 

 

 

ⱷ♬ꜙכ ─₈ ─ ₉⅛╠ ⌐ ⇔√™ ╩ ∆╢≤⁸

⅜ ╡ ╦╡╕∆⁹ 
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(2) ─ ≤  

 ♄▬▪꜡◓╩ ∆╢↓≤≢⁸ ─ ─ ⌐ ╩ ⇔√╡⁸ ─

╩ ⇔√╡≢⅝╕∆⁹ 

 

 

 

─₈ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢≤⁸ ↕╣≡™╢

─₈ⱷ♇◦ꜙ ─ ₉♄▬▪꜡◓⅜ ⅝╕∆⁹ 

 

 

 

 ≢│⁸₈ ₉─ ♄▬▪꜡◓╩ ≤⇔≡ ⇔╕∆⁹ ─ ₈

₉₈ ₉₈ ₉≢╙ │ ≢∆⁹ 
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(a) ─  

 

 

ᵑ ⇔√™ ─  

⇔√™ ─ Ⱳ♇◒☻╩♄Ⱪꜟ◒ꜞ♇◒∆╢≤⁸₈כꜝ◌⁸╢№⌐ ─ ₉

♄▬▪꜡◓⅜ ⅝╕∆⁹ 

 

 

 

ᵒ ─  

╩ ⇔≡OKⱲ♃fi╩◒ꜞ♇◒∆╢≤₈ ─ ₉♄▬▪꜡◓⅜ ∂⁸₈ⱷ♇◦ꜙ

─ ─☻◒♇Ⱳכꜝ◌─◓꜡▪▬♄₉ ⅜ ↕╣╕∆⁹ ↓─ ≢│⁸

│ ↕╣╕∑╪  

 

  

ᵑ 

  

ᵒ

ᵑ
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ᵓ  

₈ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢≤⁸ ⇔√ ⅜ ⌐ ↕╣╕∆⁹ 

 

(b) ─  

 

 

ᵑ ─  

(%)⌐⁸ ∆╢ ─ ╩ ⇔╕∆⁹0%⅜ ╙ ↄ⁸100%⅜ ╙

ↄ⌂╡╕∆⁹⌂⅔⁸ ⌐☻◒♇Ⱳכꜝ◌─≈6│ ⇔≡⁸ ─ ≤⌂∫≡™╕

∆⁹ ↓─ ≢│⁸ │ ↕╣╕∑╪  

 

ᵒ  

₈ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢≤⁸ ⇔√ ⅜ ⌐ ↕╣╕∆⁹ 

 

  

  

ᵓ 

  ᵑ   

ᵒ 
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(c) ─  

 

 

ᵑ ⇔√™ ─ ╩  

≈─ ─ ≤⇔≡│⁸ ◄ꜞ▪ ─ⱷ♇◦ꜙ ⅜ ⌐ ⌐

╕╣╢╟℮⌐⁸ ⅜ ↕╣╕∆⁹ ⇔√™ ─ ≤ ⌐⁸

╩ ⇔╕∆⁹ ─ ⌐≈™≡│⁸ ╩ ∆╢≤⁸∕─ ⅜

⌐◖Ⱨ⁹∆╕╣↕כ ↓─ ≢│⁸ │ ↕╣╕∑╪  

 

 

 

ᵒ  

₈ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢≤⁸ ⇔√ ⅜ ⌐ ↕╣╕∆⁹ 

 

 

  

ᵑ 

  ᵒ 
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(d) ─◖Ⱨכ 

 ♄▬▪꜡◓│⁸ ≤ ⌐◖Ⱨכ∆╢↓≤⅜ ≢∆⁹ 

 

 

 

♄▬▪꜡◓─ ⌂ ⌐ⱴ►☻◌כ♁ꜟ╩⅛↨⇔√ ≢ ◒ꜞ♇◒∆╢≤⁸₈

─◖Ⱨ₉כⱳ♇ⱪ▪♇ⱪⱷ♬ꜙכ⅜ ↕╣╕∆⁹ 

 

 

 

₈ ─◖Ⱨ₉כⱳ♇ⱪ▪♇ⱪⱷ♬ꜙ⁸₈≥╢∆◒♇ꜞ◒╩כ ╩◒ꜞ♇ⱪⱲכ♪⌐◖Ⱨ

≥⁹₉√⇔╕⇔כ ↕╣╕∆─≢⁸↓─ ≢ ─▪ⱪꜞ◔כ◦ꜛfi♁ⱨ♩⌐ ╡ ↑╩

∫≡ↄ∞↕™⁹ 
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2-2-3 ─  

≢│⁸ ╩ ∆╢ ≤ ╩ ∆╢ ⌐≈™≡ ⇔╕∆⁹

╕∏⁸ⱷ♬ꜙכ ⌐⅔™≡₈ ─ ₉Ɑכ☺╩ ⇔╕∆⁹ 
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(1) ─  

 

 

ᵑ ∆╢ ה Ɽ♃כfi─  

ⱷ♬ꜙכ ─₈ ∆╢ ─ ₉ꜞ☻♩Ⱳ♇◒☻⅛╠⁸ ⇔√™ Ɽ♃כ

fiה Ɽ♃כfi╩ ⇔╕∆⁹ 

≢⅝╢ ה Ɽ♃כfi│⁸ │₈ ₉₈ ₉─2Ɽ♃כfi⁸

│₈ ₉ ₈ ₉─5Ɽ♃כfi⁸ 10Ɽ♃כfi≤⌂∫≡™╕

∆⁹ 

 

 

ᵒ ─  

─ ה Ɽ♃כfi╩ ⇔√™ⱷ♇◦ꜙ╩⁸ ≢◒ꜞ♇◒⇔

╕∆⁹ 

ᵑ 

  
ᵒ 
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⌐ ⇔√ⱷ♇◦ꜙ⅜ ↕╣╕∆⁹ ↕╣╢ │⁸₈ ₉

⅜ ─Ɫ♇♅ Ẽ ⁸₈ ₉⅜ ─Ɫ♇♅ Ẽ ⁸₈ ₉⅜Ⱨfi◒

─Ɫ♇♅ Ẽ ⁸₈ ₉⅜ ─Ɫ♇♅ Ẽ ⁸₈ ₉⅜ ─Ɫ♇♅ Ẽ

≤⌂∫≡™╕∆⁹ 

⌂⅔⁸ ─ Ɽ♃כfi≢ ⌂╢ Ɽ♃כfi⅜∆≢⌐ ↕╣≡™╢ ⌐

│⁸ √⌐◒ꜞ♇◒⇔√ Ɽ♃כfi⌐ ⅝↕╣╕∆⁹ 

 

֓  
₈ ─ ₉Ɑכ☺╩ ⇔≡™╢≤⅝─ ⌐ ↕╣╢─│⁸

─ Ɽ♃כfi─╖≤⌂∫≡™╕∆⁹ 

ⅎ┌⁸₈ ₉╩ ⇔≡™╢≤⅝⌐│⁸₈ ₉

₈ ₉╩ ⇔√ⱷ♇◦ꜙ⅜ ↕╣⁸₈ ₉

₈ ₉│ ≤⌂╡╕∆⁹ 
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(2) ─◒ꜞ▪ ⱷ♇◦ꜙ  

 

 

ᵑ ◒ꜞ▪∆╢ ה Ɽ♃כfi─  

ⱷ♬ꜙכ ─₈ ∆╢ ─ ₉ꜞ☻♩Ⱳ♇◒☻⅛╠⁸ ⇔√™ Ɽ♃כ

fiה Ɽ♃כfi╩ ⇔╕∆⁹ 

 

 

 

ᵒ ─  

─ ╩◒ꜞ▪⇔√™ⱷ♇◦ꜙ ₈ ₉⌂╠┌ ─Ɫ♇♅ Ẽ ⁸₈

₉⌂╠┌ ─Ɫ♇♅ Ẽ ⁸₈ ₉⌂╠┌Ⱨfi◒ ─Ɫ♇♅ Ẽ ⁸₈

₉⌂╠┌ ─Ɫ♇♅ Ẽ ⁸₈ ₉⌂╠┌ ─Ɫ♇♅ Ẽ ≢

↕╣≡™╢ⱷ♇◦ꜙ ╩⁸ ≢◒ꜞ♇◒⇔╕∆⁹ 

 

 

  

ᵑ 

  
ᵒ 
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◒ꜞ♇◒⇔√ ⱷ♇◦ꜙ⅜ ↕╣╕∆⁹ 
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(3) ─◒ꜞ▪ ⱷ♇◦ꜙ  

 

 

ᵑ ◒ꜞ▪∆╢ ה Ɽ♃כfi─  

ⱷ♬ꜙכ ─₈ ∆╢ ─ ₉ꜞ☻♩Ⱳ♇◒☻⅛╠⁸ ⇔√™ ה

Ɽ♃כfi╩ ⇔╕∆⁹ 

 

ᵒ ─ ─ ╩◒ꜞ▪ 

₈ ╩◒ꜞ▪₉Ⱳ♃fi╩◒ꜞ♇◒⇔╕∆⁹ 

 

 

 

ᵓ ─◒ꜞ▪ 

⅜ ↕╣╢─≢⁸₈│™₉╩◒ꜞ♇◒∆╢≤⁸∆═≡─ⱷ♇◦ꜙ⌐≈™≡

⇔√ ─ ⅜ ↕╣╕∆⁹ 

 

 

  

ᵑ 
 

ᵒ 

  ᵓ 
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(4) ─  

 

 

ᵑ ─  

⇔√ ה Ɽ♃כfi ─ ╩∕╣∙╣ ⇔╕∆⁹ ≢⅝╢

─ │-100 100%≢∆⁹ 

 

 

֓  
₈ ─ ₉≢│⁸ ─ ∞↑≢⌂ↄ⁸ ─ ╙ ℮↓≤⅜≢⅝╕

∆⁹ 

─ ╩ ℮ ⌐╙⁸ ≤ ⌐⇔≡⁸ ╩ ∆╢ ─ⱷ♇◦ꜙ╩

◒ꜞ♇◒⇔⁸ ─ ─ ⌐⅔™≡ⱴ▬♫☻─ ╩ ⇔╕∆⁹ 

≈╕╡⁸0% 100%≤ ∆╢≤◒ꜞ♇◒⇔√ ─ ╩ ↕∑⁸-100%0%≤ ∆

╢≤ ╩ ↕∑╢↓≤⌐⌂╡╕∆⁹ 

 

 

 

 

ᵑ 
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2-2-4 ─  

≢│⁸ ⌐ ∆╢ ─ ╩ ∆╢ ⌐≈™≡ ⇔╕∆⁹╕

∏⁸ⱷ♬ꜙכ ⌐⅔™≡₈ ─ ₉Ɑכ☺╩ ⇔╕∆⁹ 
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(1) ─  

 

 

ᵑ ─  

ⱷ♬ꜙכ ─₈ ─ ₉ꜞ☻♩Ⱳ♇◒☻⅛╠⁸ ⇔√™ ╩ ⇔╕

∆⁹ 

 

 

 

ᵒ ─  

─ ╩ ⇔√™ⱷ♇◦ꜙ╩⁸ ≢◒ꜞ♇◒⇔╕∆⁹ 

 

 

 

ᵑ 

  
ᵒ 












































































