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1.1   

 

╦⅜ ≢│ ─ ─ ─ №╢ ─ ₁⌂ ╩ ↑≡

⇔≡ ⅜ ╘╠╣ ╛ ⌂ │ ╢╙── ─ │ ↕╣≡⅝√   

─ ≤ │ 1960 1970 ─ ╩Ⱨ ◒≤⇔≡ │ ⌐№╡

≤⇔≡─ ─☻♩♇◒─ ⅜ ╖≈≈№╡ ↓╣⅛╠ ⌐ ⌐ ∆╢√╘

∕─ ⅜ ⌐ ∆╢↓≤⅜ ↕╣╢  

↓℮⇔√ ⅜╦⅜ ─ ─ ⌐╙ ⅜╡ ⌐ ─ ╩ ⇔√

─ ⌐ ╓℮≤™℮ ⅜ ╕∫√ ≢│ ─☻♩♇◒╩₈ ₉▪☿♇♩ ≤╖

⌂⇔≡ ─ ≢ ™╠╣╢ⱴⱠ☺ⱷfi♩ ╩ ⇔≡™╢[ 1]  

╦⅜ ⌐⅔™≡╙ ₁⌂ ╡ ╖⅜ ╦╣≡⅔╡ ⌐⅔↑╢ ⱴⱠ☺ⱷfi♩─

╖│ ╘╠╣√ ╩ ∆╢√╘─ ⌐ ⅜⅔⅛╣ ⱴⱠ☺ⱷfi♩ ─

│ ™╙─≢№∫√⅜ ⌂ ⌐⅔™≡│ ⱤⱩꜞ♇◒ⱴⱠ☺ⱷfi♩ ─ ⅛

╠ ─ ™ ⱴⱠ☺ⱷfi♩─ ╖╩ ⇔≡™╢ ╙№╢ ∆═⅝▪☿♇♩ⱴⱠ☺

ⱷfi♩─ ╖│ ∂◖fi☿ⱪ♩⌐ ≠ↄ╙─≢№╢  

▪☿♇♩ⱴⱠ☺ⱷfi♩─ │ ∏⇔╙ ╕∫≡™╢╙─≢│⌂™ ⅎ┌₈ ─ ─

ה ─№╡ ⌐ ∆╢ ₉⌐╟╢ ⌐╟╣┌ ▪☿♇♩ⱴⱠ☺ⱷfi♩≤│₈ ╩

≤⇔≡≤╠ⅎ ─ ╩ ⌐ ⇔ ⌂ ╩ ℮≤≤╙⌐

─ ≢ ™≈≥─╟℮⌂ ╩ ℮─⅜ ≢№╢⅛╩ ≢⅝╢ ⌂ⱴⱠ☺ⱷfi♩₉≤ ↕╣

≡™╢[ 2]  

 ─▪☿♇♩ⱴⱠ☺ⱷfi♩ ≤⇔≡ FHWA ≢│▪☿♇

♩ⱴⱠ☺ⱷfi♩╩₈◖☻♩ ╟ↄ Physical Asset ╩ ⇔ maintaining ╩

⇔ upgrading ∆╢ operating ⇔√ⱪ꜡☿☻≢№╢ ∕╣│ ⌂ ⅎ ╩ ⇔∫⅛
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╡⇔√ ─ ╛ ⌂ ≤ ╖ ╦∑ ∕⇔≡ ⌐ ↑√ ⌂▪ⱪ꜡

♅╩ ⌐∆╢♠ ꜟ╩ ∆╢ ↓─╟℮⌐⇔≡ ▪☿♇♩ⱴⱠ☺ⱷfi♩│ ─

╩ ╡ ℮ⱨ꜠ ⱶ꞉ ◒╩ ∆╢₉≤ ⇔≡™╢  

ⅎ┌ ⌐⅔↑╢▪☿♇♩ⱴⱠ☺ⱷfi♩╩ ⌐ ⅎ╢⌂╠ ─

│ ≤™℮ ⅛╠ ↕╣√ ╩ ⇔≡ ≤™℮

╩ ∆╢↓≤╩ ↕╣≡™╢ ⌐ ∆╢ ∆⌂╦∟ │ ⌐╟∫≡ ⇔

√ ╩ ⌂ ⌐ ⇔ ⌐ ⇔ ◘ ⱦ☻ ≤™℮ ╩ ∆═

ↄ ∆╢↓≤╩ ⇔≡™╢  

▪☿♇♩ⱴⱠ☺ⱷfi♩│ ⌐≤∫≡─₈ ₉⌐ ⇔≡⅔╡ ╩ ⌐ ∆

╢↓≤⌐╟╡ ╙√╠↕╣╢ ╩ ∆╢√╘⌐ ℮ⱴⱠ☺ⱷfi♩≤≤╠ⅎ╢↓≤⅜≢⅝╢  

 ↓─ⱴⱠ☺ⱷfi♩◦☻♥ⱶ│ ⌐ ╛ ╩ ⇔ ╩ ™ ─

≤◘ ⱦ☻─Ɽⱨ◊ ⱴfi☻─ ╩ ⌐ ╢↓≤╩ ≤∆╢ ∕─ │ ≢

─≤╣√ ⅜⌂↕╣╢╟℮⌐ ♦ ♃⌐ ≠⅝ Ɽⱨ◊ ⱴfi☻ ╩ ⇔ ∆╢╙

─≢⌂↑╣┌⌂╠⌂™ ∕─ │ ─♬ ☼⌐ ≠ↄ₈ ₉≢№╢═⅝≢

№╢ ↓─╟℮⌐ ╛ ╩ ⇔√ ─ ╖⅜ ╘╠╣≡™╢  

─ ⌂ ╩ ℮√╘⌐│ 1⌐ ─ ╩ ∆═ↄ ─ ╩

∆ ╩ ⇔ ∕─ ─ ╩ ⇔≡⅔ↄ ⅜№╢ ⇔⅛⇔ ↄ─ ≢│ ⅜ ⌐

╦╣≡™⌂™∞↑≢⌂ↄ ∆╠ ↕╣≡™⌂™ ╙ ↄ ↑╠╣╢ ╕√

─ ╙ ⇔≡™╢↓≤⅜ ™ ⅎ┌₈ ─ ⌐ ↑√

₉≢│ ╦⅜ ─ ─ ≤⇔≡ ─ ⅜ ⌐ ↕╣≡™⌂

™↓≤ ⌂ ╩ ≤∆╢ ⌐ ∆╢ ⅜ ↕╣≡™⌂™↓≤ ≢│

9 ─ ⅜ ⌂ ╩ ⇔≡™⌂™↓≤ ╩ ⌐ ∆╢ ⅛╠ ↄ

─ ╩ ⅎ≡™╢ ⅜ ∆╢≤≤╙⌐ ↓─╟℮⌂ ⌐ ╖ ─

≢ ─ ≤Ⱡ♇♩꞉ ◒─ ╩ ∆╢≤≤╙⌐ ꜝ▬ⱨ◘▬◒ꜟ◖☻♩

LCC≤™℮ ─ ≤ ─ ╩ ╢↓≤ ─ ─√╘ 1 ─ 2 ⅔╟

┘ ─ ─ 3 ─ 4 ─ 5 ♦ ♃ⱬ ☻─ ≤™∫√ 5

≈─ ╩ ⇔≡™╢[ 3]  

 ▪☿♇♩ⱴⱠ☺ⱷfi♩─ 1 │ ⌐ ∆╢ ╩ ∆╢↓≤≢№╢ ⌂⅔ ₁≢

⌂─│≥─╟℮⌐♦ ♃╩ ⇔ ⌐ ∆╢⅛≢№╢ ♦ ♃ⱬ ☻ ◦☻♥ⱶ│∕─

√╘─♠ ꜟ≤⇔≡ ≠↑╠╣╢ ╕√ ─ │ ╣⌐⌂╠⌂™ ⌐

╩ ⇔ ╙ ╘√ ⌂ ╩ ℮↓≤≢№╢ ∕─↓≤≢ ╪∞ ≢ ╩ ∆╟

╡ ⌐◖☻♩⅜ ⌐ ⇔ ⅛≈ ⌂◘ ⱦ☻╩ ≢⅝╢↓≤⅜ ╠╣≡™╢ ⇔⅛⇔⌂
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⅜╠ ⌐ ⅜ ∆╢≤ ─ ≢ ≤⌂╢─≢ ╩ ⇔

╩ ⌐⅔™≡ ─ ⌂ ⌐ ∆╢ ⅜№╢ ∕─ ─

⌂ ╩ ⌐⇔≡⅔ↄ↓≤⅜ ≢№╢ ↕╠⌐ ─ ⇔™

⌐╟╡ ↄ─ ≢│ ─ ⌐№╢ ≢ ─ ╛ ─

─ ≢─ │ ⌐№╢ ∕↓≢ ↓╣╕≢ ⌐ ⌂

╩ ⇔ ╠╣√ ─ ≢ ─◘ ⱦ☻ ╩ ≈↓≤⅜ ⌂ ≤⌂╢  

 2⌐ ⌐≈™≡│ ≤⇔≡ ∆╢ ≤ ⌐ ≠ↄ◘ ⱦ☻ ─

⅜№╢ ↓─℮∟ ⌂ ⌐≈™≡│ ⌂ ≤⇔≡∆≢⌐ ─ ⅜№╢⅜ ⌐≈™

≡│ ⌐≈™≡ ⅜ ∏⇔╙ ≢│⌂™  

∕↓≢ ─♬ ☼⌐ ≠ↄ◘ ⱦ☻ ─ ⅜ ≢№╢ ⅜ ◘ ⱦ☻─

≢№╡ ─ │ ♬ ☼╩ ⇔√ ╩ ℮↓≤⌐№╢ ↓─↓≤⅛╠ ♬ ☼

│ ⱪ꜡☿☻⌐ ↕╣⌂↑╣┌⌂╠⌂™ ↕╠⌐ №╢™│ ⌐⅔™≡ ╦⅛

╡╛∆™ ╩ ∆╢↓≤⌐ ⅜↑ ╛ ⌐╟∫≡ ⌐ ≢⅝╢◦☻♥ⱶ╩ ╠

⌂↑╣┌⌂╠⌂™ ╕√ ╩ ℮℮ⅎ≢ⱪ꜡☿☻─ ≤∕─ ╩ √∆ ⅜№╢   

╩ ∆╢√╘⌐│ ≤™℮3 ⅜№╢ ꜠ⱬꜟ─ │

─ ≢ ↕╣≡⅔╡ ⅜ ∆╢ ≤ ─ ≤⌂╡ ∕╣╠─

≤ ╩ ╢ ⅜ ↕╣≡™╢  

▪☿♇♩ⱴⱠ☺ⱷfi♩─ ╩ ꜠ⱬꜟ≢ ∆╢√╘⌐│ ⌐ ∆╟℮⌐▪►♩◌ⱶ

≤⇔≡ ─ ╩ ↕∑╢↓≤⅜ ╕⇔™ ↓↓≢ ⇔√™─│ ∆╢ ◘ ⱦ

☻─ ≢ ╩≥─╟℮⌐ ⇔ ⌂ ╩≥─╟℮⌐ ⅛∆─⅛╩ ⌐╦

⅛╡╛∆ↄ ⇔ ⌐ ↕∑╢ ╖⅜₈ ₉≤⇔≡ ╘╠╣≡™╢↓≤≢№╢  

 

 

 

 

 

 

 

 

 

 

 

 ▪☿♇♩ⱴⱠ☺ⱷfi♩⌐⅔↑╢ ≤ ≤─ ▬ⱷ ☺ 
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≢│ ▪☿♇♩ⱴⱠ☺ⱷfi♩╩ ⌐ ↑≡ ⅛╠ ⌐╦√╡ ⌐ ╩

⇔ ─ ─ ─ ⌐ ⇔≡™╢ ⌐ ⇔ ╩ ≤⇔≡

ⱴⱠ☺ⱷfi♩ ⌐≈™≡ ∆╢ ⌐│ ⌐⅔↑╢ ≤ꜞ☻◒ⱴⱠ☺ⱷfi♩

⌐ ⇔ ꜡☺♇◒⸗♦ꜟ Hanshin Expressway Logic Model HELM≤™℮

┘⌐ Ⱪꜞ♇☺ⱴⱠ☺ⱷfi♩◦☻♥ⱶ Hanshin Expressway Bridge Management System

H-BMS≤™℮ ╩ ™√ ⌂ ─√╘─ ⌐≈™≡ ∆╢╙─≢№╢  

HELM⌐≈™≡│ ─℮∟ LCC ⌐╟╢ ⅜ ⌂₈ ₉₈ ₉

╩ ≤∆╢≤≤╙⌐ ─ ─ ╩╙ ╗ ⌂ ≤⌂∫≡⅔╡ ₁─

─ ⅜ ∆╢ ┼ ╢ ╩ ⇔ ⌂ ╩ ∆╢↓≤≢ ₁─

─ ╩ ⇔ ⌂ ╩ ∆╢♠ ꜟ≤⇔≡ ∆╢   

H-BMS⌐≈™≡│ LCC ⌐╟╢ ⅜ ⌂ ≤⇔≡ ─

⌐⅔↑╢ LCC─ ─ ⌐╟╡ ⌂ ╩

∆╢↓≤⌐╟╡ ─ ◦☻♥ⱶ≤⇔≡ ∆╢   

 

1.2   ─  

 

╦⅜ ⌐⅔↑╢ │ ─ ─ ≢ ─ ⅜ ⌐╙ ↕╣ 1950

⌐ ╕╢ ╩ ⌐⇔≡ ⌐ ↕╣ ╦⅜ ─ ≤ ─ ⌐ ⅝⌂

╩ √⇔≡⅝√ 1950 ⌐│ ⌐╟╢ ─ ⅜ ╕╡

1956 ⅜ ↕╣ ⌂⸗ ♃ꜞ♀ ◦ꜛfi─ ⅜ ⇔√ ─ ⌐╟

╡ ⅜ ⌐≈⅝ ≢ ⇔≡™√ ─ │ ↕╣≡ ⌐╟╢

⅜ ↕╣╢↓≤⌐⌂∫√ ™≡ ⅔╟┘ ⌐⅔™≡ ⌂ ╩ ╢═ↄ

╩ ⇔≡ ─ ╩ ╡ ─ ⌐ ∆╢↓≤╩ ≤⇔≡

(1959 ) (1962 )⅜ ↕╣≡ ∕╣∙╣─ ─

⌐№√╢↓≤⌐⌂╡ ↕╠⌐1970 ⌐│₈ ₉⅜ ⇔ ⌂ ─ ⌐

№√╢ ─ ⅜ ╘╠╣╢╟℮⌐⌂∫√ ⌐⅔™≡ ⅜

↕╣√ ╕√ ⌐│ ╙ ↕╣≡™╢  

∕─ │2005 10 ╟╡ ↕╣ │5 ⌐

≤™℮ ≤─ ⅜ ╘╠╣╢↓≤⌐⌂∫√  

⌐≈™≡│ ─ ⌐╟╡1963 7 ⌐ 71km 

⅜ 1965 7 ⌐│ ─ 190km⅜ ↕╠⌐1969 5 ⌐│ ─ 347km

⅜ ∕╣∙╣ ⇔√ ∕─ ╙21 ⌐ 11,520km─ ╩ ╢↓≤╩ ⌐
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(15.0%)

(86.0%)

(75.5%)

(8.6%)

(5.4%)

(9.5%)

0% 20% 40% 60% 80% 100%

Ҳ ᶮ

ᶽ›Ӣ Ӣ

╛̝ ₳ ₴ ᷀

К Ҳ ₳ɲ ₴↓ ͑ ├ ͛ ₴

─ ⅔╟┘ │ ₁≤ ⇔ ≢│ │ 7,000km⌐ ⇔≡™╢  

⌐≈™≡│ ⌐ ⌐⅔™≡│ ⌐

⅔™≡│ ⌐╟╡ ⌐⅔↑╢ ─ ≤⌂╢ ⅜ ⅜ ╘╠

╣ ≤─ ╛↕╠⌐ ⌐ ╢≤ ⅜ ↕╣╢ ─ ⅜ ╠╣√   

∕─ ╕≢ ╘√ ─ │ 710km ∕─℮∟

─ ╩ ℮ ┘⌐ ─ │∕╣∙╣ 290km 240km 1 ─

│∕╣∙╣ 115 90 ≤⌂∫≡™╢ ↓╣╠─ │ 40 50 ⅜ ∆╢

↓≤⌐⌂╡ ⅜ ∆╢ │ ╕∫≡⅝≡™╢  

⌐ ↕╣╢ │ ─ ⌂ ╩ ⌐⇔√ ╛

─ ─√╘─ ⅝ →┼─ ╕∆╕∆ ╕╢┌⅛╡≢№

╢ ⌐ │ ╕↕⌐ ─ ⌐⅔™≡ ⌂

╩ ∂≡™╢⅜ ⌐ ↕╣√ ╩ ≤⇔≡ ─ ⌐ ∆╢♬

☼│ ⌐ ⇔≡™╢  

⌐⅔↑╢ ─ ≤⇔≡ ⌂ ≤⇔≡│ ≢№╡ ⅎ┌ │

≢№╢ ≤ ≤─ ╩ ⇔√╙─≢№╢⅜ ⅜

─ ─℮∟ 90%╩ ╘≡™╢ ↓╣│ ─ ≤⇔≡

⌐⅔™≡│ ─ ⅜ ≢⌂ↄ ─ ╛ ─ ╩ ⇔√ ⅜

⌐⌂∫≡™╢√╘≢№╢ ∕─ ⅜ ╘╢ ⅜ ™ ⌐ ═

─ √╡─ ⅜ ╗↓≤≤⌂╢  

 

 

 

 

 

 

 

 

 

 

 

 

 

 ─ 21 4  
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<0 10 >

138.8km

19.2%

<10 20 >

155.9km

21.6%<20 30 >

177.7km

24.6%

<30 40 >

140.3km

19.5%

<40 >

108.8km

15.1%

 

 ⌐⅔↑╢ ⅛╠─ 21 4  

 

╕√ ─ ╙ ─℮ⅎ≢ ⌂ ≢№╢ │ ⌐⅔↑╢

─ ╩ ⇔≡™╢⅜ 30 ─ ╙40% ↄ ╘≡™╢ ⌐⌂╡

─ ─ ⌐ ⅜ ∆╢╟℮⌂ ⅜ ╣╢╟℮⌐⌂∫≡⅝√ ⌐╟╢ │

⅜ ≢№╢≤ ⅎ╠╣≡⅔╡ ─ ™ ╛ ⅜ ™ ╩

≤⇔≡ ─ │ ↑╠╣⌂™≤ ⅎ╠╣╢  

╕√ ⌐⅔↑╢45 ⌐│ 50 ─ ⅜ ↄ╩ ╘╢↓≤⌐⌂╡

⅛╠ ╩ ╘√ ⅜ ≢№╢  

2003 12 ─ ─ ⌐ ∆╢ ה ⇔ ╦∑⌐╟╡₈ ⌐≈™≡

│ 2005 ╕≢⌐3 ─◖☻♩ ╩ ╢₉↓≤≤↕╣√[ 4]─╩ ╕ⅎ ─ ⅜ ⇔≡

™╢⌐╙⅛⅛╦╠∏ ⌂ ─ ⌐ ╖ ╠↨╢╩ ⌂™ ≤⌂∫≡™╢  

ⱷ♬ꜙ ≤⇔≡│ ─ ⇔ ⌐ ∆╢ ┘⌐ ─ ⇔

─ ─ ⌐╟╢ ─ ⇔ ⅜№→╠

╣╢ ╩ ⇔√↓≤⌐╟╡ ─ ┘ ⌐╟╢ ⌐╟╢

ꜞ☻◒ ─ ⅜ ↕╣≡™╢≤↓╤≢№╢  

⇔⅛⇔⌂⅜╠ ─≤↓╤≢│ 3 ⌐╟╢ │∕╣╒≥ ≢│⌂™⅜ ╩

 0 10 39.0 20.8 29.5 35.5 14.0 138.8 19.2%

10 20 55.0 77.7 7.3 15.9 155.9 21.6%

20 30 69.0 51.4 32.4 24.9 177.7 24.6%

30 40 71.0 53.5 15.8 140.3 19.5%

40 61.0 38.6 9.2 108.8 15.1%

295.0 242.0 69.2 101.3 14.0 721.5

(km)
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╡⇔≡™╢ ⅜№╢√╘ ≤╙ ↄ ∫≡™ↄ ⅜№╢≤ ⅎ≡™╢  

↓─╟℮⌂ ⇔™ ≢ ─ ⅛≈ ─ ™Ⱡ♇♩꞉ ◒╩ ⇔≡™ↄ√╘

⌐ ≢│ ─ ╛ ─ ⌐ ╡ ╪≢™╢≤↓╤≢№╢  

 

1.3  ≤ ⌐ ↑√ ╡ ╖─  

 

1.3.1  ─ ≤ ⇔™ ─  

  

─ ⌐≈™≡│ ↓╣╕≢ ─ ╩ ╕ⅎ≡ ⌐ ⇔≡™√ ⇔⅛⇔

│ ⌐ ∆≤⅔╡ ─ ─ ⌐ ∆╢ ╛ ─ ◘

ⱦ☻⌐ ∆╢♬ ☼─ ╕╡ ╩ ╕ⅎ≡ ╟╡ ⌂ ⅜ ╘╠╣≡™╢  

≢№╢ │2005 10 ╟╡ ↕╣ │5 ⌐ ≤─

⅜ ╘╠╣╢↓≤⌐⌂∫√ ⌐ ≤ │ ⌐ ↕╣ │ ⅛╠  

 

 

 

 

 

 

 

 

 ⌐⅔↑╢  

 

╩ ↑≡ ╩ ℮ ↓─≤⅝ ╩ ⌐ꜞ ☻ ╩ ⌐ ™ │

ꜞ ☻ ≢ ╩ ∆╢ ∕─√╘ │ ⅛╠45 ─ ╕≢─ ╩

⌐⅔⅝⌂⅜╠ ⌂ ⅜ ≢⅝╢╟℮ ⌂ ╩ ⇔⌂ↄ≡│⌂╠⌂™  

│ ⅛╠─ꜞ ☻ ≢ ╩ ⇔ ⅛╠ 45 ╕≢⌐ ╩ ⌐ ⇔⌂↑

╣┌⌂╠⌂™ ꜞ ☻ ╛ ─ ⌐≈™≡│ ≤ ≤─ ≢ ↕╣╢ ≢

↕╣╢ │ ⌡5 ⌐ ↕╣╢ ≤─ ≢│ ⌐ ∆ ⅜ ↕╣╢[ 4]  

1 ─ ⅔╟┘ ⌐ ∆╢ ⌐ ╢  

2 ⌐ ╢ ─  

3 ⌐ ╢ ⌐ ∆╢ ⌐ ╢  

◘ ⱦ☻⌐ ∆╢ 

♬ ☼─ ╕╡ 

 

™ ה  

⌂ ה  

─ ה  

etc 

⌐ ╦╢ 

─  

 

─ ה  

─ ה  

─ ה  

etc 

↓╣╕≢╟╡ ⌂ ⅜  
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4 ⌐ ∆╢ ⌐ ╢  

5  

6 ─ ─  

7 ─  

8 ─ ⅔╟┘  

╕√ ≤─ ─ ≢│ ─ ╛ ╛ ─ ⅜ ↕╣≡⅔╡

─ ⌐≈™≡│ ≤ ─∕╣∙╣⌐ ─ ≢ ↕╣╢  

│ ⌐⅛⅛╢ ╩ ≤⇔≡ ⅛╠ ⇔⌂↑╣┌⌂╠⌂™⅜

⌐⅔™≡ ≤╖⌂↕╣╢ ⌐≈™≡│ ─ ≢ ∆╢↓≤≤⌂∫

≡™╢ ╣⌐╟∫≡ ⇔√ ⌐│ √⌐ ⅜ ∆╢ √⌂ │ ⌐ ↕╣

≢ ∆╢↓≤≤⌂╢ ─↓≤⅛╠ ╟╡ ⌐ ⇔≡ ⌂ ⅜ ╘╠╣

╢  

│ ⅛╠ ╩ ⇔ ∕─ ≤⇔≡ ◘ ⱦ☻╩ ⇔≡™╢↓≤

⅛╠ ╛ ─ ⌐ ⇔≡ ⌐ ∆╢ ╩ ╗ ⌂ ╩ ℮ ⅜№╢  

╕√ ⌐ ∆╢ ╩ ↕∑╢√╘⌐│ ⇔√ ⅜ ≢№╢ ⅜

№╢ ╩ ⌐∆╢√╘⌐│ ─ ꜟ ꜟ╩№╠⅛∂╘ ╘≡⅔ↄ

⅜№╡ ≢ ↕╣╢ ⅜ ≤ ↕╣╢√╘⌐│ ꜟ ꜟ⅜ ⌂

⌐ ≠™≡™╢ ⅜№╢  

 

1.3.2   ⇔™ ─  

 

│ ─ ╩ ⌂ ≤⇔≡⅔╡ ∕─ ─ ⌐╟∫≡ ╩ ∫≡™

╢ ╩ ↕∑╢√╘⌐│╟╡ ™ ◘ ⱦ☻╩ ∆╢ ⅜№╡ ╩ ↕∑╢√

╘⌐│ ╩ ∆╢ ⅜№╢ ⌐ ─◘ ⱦ☻ ≤ │ ⌐№╡

╩ ↄ ╛∆≤◘ ⱦ☻ ⅜ ⇔ ╩ ∆╢≤◘ ⱦ☻ │ ∆╢  

⇔⅛⇔ ╩ ↕∑╢≤ ╡⌂ↄ◘ ⱦ☻ ⅜ ∆╢ ≢│⌂ↄ ─ ╩

⌐ ↕∑╢≤◘ ⱦ☻ ⅜№╕╡ ⅜╠⌂ↄ⌂╢┌⅛╡⅛ ⌐╟╢ ⅜ ⇔

⌐◘ ⱦ☻ ⅜ ∆╢ ╟∫≡ ⌐│ ⌂ ⅜ ∆╢≤ ⅎ╠╣╢  

╟╡ ₈ ─◘ ⱦ☻╩ ◖☻♩≢ ∆╢↓≤₉ ≈╕╡₈ ─ ₉╩ ⇔™

╩ ∆╢↓≤─ ≤∆╢  

─◘ ⱦ☻╩ ─◖☻♩≢ ∆╢√╘⌐ ⌂ ≤ ╩ ⌐ ∆  

1 ─ ▪►♩ⱪ♇♩ ╩ ⌐ ∆╢↓≤ 
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2 ─ ⌐ ∆╢◘ ⱦ☻ ▪►♩◌ⱶ ╩ ⌐ ∆╢↓≤ 

3 ─ ╩ ⌐ ∆╢↓≤ 

4 ≤ ▪►♩ⱪ♇♩ ▪►♩◌ⱶ ⅛╠ ⌂ ╩ ∆╢↓≤ 

5 ⌐⇔√⅜∫≡ ╩ ⌐ ∆╢↓≤ 

6 ─ ▪►♩ⱪ♇♩ ▪►♩◌ⱶ ╩ ⌐ ∆╢↓≤ 

─ ≤◘ ⱦ☻ ⅜ ⌐ ≢⅝ ∕╣╠─ ─ ╩ ⌐ ≢⅝╣┌ ⇔™

⌐╟∫≡ ╩ ℮↓≤⅜≢⅝╢ ⇔™ ⌐ ≠™≡ ⌂ ⅜≢⅝╣┌ ⇔

√ │ ≤⌂╢ ⌐ ∫≡ ╩ ⌐ ≢⅝╣┌ ⇔√ │ ≤⌂╢ ↕

╠⌐ ─ ⌐ ─ ≤◘ ⱦ☻ ⅜ ⌐ ≢⅝╣┌ ─ ╛ ╩

∆╢↓≤⅜≢⅝╢  

⌐│ ─1 6 │™∏╣╙ ⌐ ∆╢↓≤│≢⅝⌂™⅜ ⌂ ╡ ─ ╩

∆↓≤⌐╟∫≡ ╟╡ ⌂ ╩ ℮↓≤⅜≢⅝╢ ╟∫≡ ⇔™ │

1 6 ─ ╩ ⌐ ∆╢  

 

1.3.3   ≤ ⅔╟┘ ─  

 

≤ ⅔╟┘ ─ ╩ ⌐ ∆ ─ ≢│ ⌐ ≠™≡

≤ ╦╣╢ ╛ ╩ ⇔≡™√ ⱴⱠ☺ⱷfi♩ ↓─╟℮⌂ ⌂

│ ⌂ ⌐ ≠™≡™⌂™√╘ ⌐╟∫≡ ⌐ ⅜ ∂√╡ ╩ ≢⅝

∏ ╩ √∑⌂™≤™℮ ⅜№∫√ ⌐ ╩ √∑≡ ╩ √∆√╘⌐│

─ ╩ ⌂ ≢ ⇔ ◖☻♩⅜ ≤⌂╢ ╛™≈≥─ ─ ⅜ ≤⌂╢─

⅛╩ ⌐ ⇔≡⅔ↄ ⅜№╢ ∕─√╘ LCC⅜ ≤⌂╢ ⌂ ≤ ╩ ⇔

√ ─ ─ ≤ ─ ╩ ⌐ ∆╢◦☻♥ⱶ≤⇔≡Ⱪꜞ♇☺ⱴⱠ☺ⱷfi♩◦☻

♥ⱶ BMS≤™℮ ╩ ⇔ ⌂ ─ ─ ╩

⇔ ─ ∆╢℮ⅎ≢─ ◦☻♥ⱶ≤⇔≡ ∆╢ ╣⅜№╢    

↓╣⌐╟∫≡ ⌂ ─ ⅜ ≤⌂╡ ╟╡ ⌂ ╩ ∆╢≤≤╙

⌐ ─ ⌐∆╢↓≤⌐╟∫≡ ╩ ↕∑╢↓≤⅜≢⅝╢╟℮⌐⌂∫√ ▪☿

♇♩ⱴⱠ☺ⱷfi♩ BMS⌐╟∫≡ ⌂ ─ ⅜ ≤⌂╢⅜ BMS│ ─

▪►♩ⱪ♇♩ ⌐ ⇔≡⅔╡ ≢№╢ ─ ╩ ⇔≡™⌂™  

─ ⌂ │ ⌐⅔↑╢▬fiⱨꜝ ≢№╢√╘ ╟╡ ™ ◘ ⱦ☻╩

⌐ ∆╢ ⅜№╢   

╕√ ─ ⅛╠╙ ─ ⌂ │ ≢№╢↓≤⅛╠ ⌐╟╡ ™ 
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─  

 

─  

 

─  

 

 

 

 

 

 

 

 

 

 

 

  

 

 

◘ ⱦ☻╩ ∆╢↓≤⌐╟∫≡ ╩ ⇔≈≈ ≢№╢ ╩ ⇔ ─

╩ ╢ ⅜№╢ ⌐⅔™≡▪☿♇♩ⱴⱠ☺ⱷfi♩◦☻♥ⱶ─ ⅜

╘╠╣≡™╢≤↓╤≢№╢⅜ ∕─℮∟ ─ ╩ ∆╢√╘─◦☻♥ⱶ ⌐≈

™≡│ ⅎ┌ ─ ╩ⱳ꞉♁fi ≤⇔≡⸗♦ꜟ ⇔ ─ ╩ ∆╢

╟℮⌂ ╕⇔™ ╩ ∆╢ ꜞ☻◒ ⸗♦ꜟ╩ ⇔ ∕─ ╩ ⌐

⇔≡™╢ [ 5]╛ ─♩fiⱠꜟ ─ ╩⸗♦ꜟ ⇔ LCC ≤ ⌐╟╢ꜞ☻

◒╩ ⇔√♩fiⱠꜟ ◦☻♥ⱶ─ ⌐≈™≡ ⇔≡™╢ [ 6]⅜№╢   

⇔⅛⇔ ↓╣╠─ │ ─ ─ ⌐ ╩ ™≡⅔╡ ─

╩ ≤⇔√╙─≢│⌂™ ↓╣╕≢─ │ ─ ─╖⌐ ⇔ ─ ⌐

│ ⇔≡™⌂⅛∫√↓≤⅛╠ │ ─ ╩ ∆╢√╘⌐ ─▪►♩

◌ⱶ ╩ ™√ ─ ╩ ℮≤≤╙⌐[ 7] - [ 12] ≤⇔≡ ╩ ⇔

√↓≤⌐╟╢ ─ ─ ▪►♩ⱪ♇♩ ∞↑≢│⌂ↄ ─ ▪►♩◌ⱶ

─ ╩ ∆ ⅜№╢ ▪☿♇♩ⱴⱠ☺ⱷfi♩ ⌐╟╡ ─

─  

 

─  

/  

 
 

─  

 

─  

 

 

─  

/  

─  

 

─  

 

 

─  

/  

◘ ⱦ☻ ─  

 

 

꜡
☺
♇
◒
⸗
♦

 ꜟ
 

 

 ≤ ⅔╟┘ ─  
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╩ ∆╢↓≤⌐╟∫≡ ╩ ⌐ ∆╢↓≤⅜ ⌐⌂╢  

 

1.3.4   ▪☿♇♩ⱴⱠ☺ⱷfi♩─ⱴⱠ☺ⱷfi♩◘▬◒  ꜟ

 

₈ ▪☿♇♩ⱴⱠ☺ⱷfi♩₉─ ≤ ╩ ⌐ ∆ ╕∏

PLAN ≢│ BMS[ 13] - [ 15]⌐╟╢ ⌐ ≠™≡ ╩ ™ ╩ ∆╢  

⌐ DO ≢│ ⌐ ≠™≡ ╩ ⇔ ╩

∆╢ ™≡ CHECK │ SEE ≢│ ≤ ⌐╟∫≡ ∕╣∙╣

─ ≤ ─◘ ⱦ☻ ╩ ≤ ─ ╩ ∆╢ ↕╠⌐

ACTION │SEE ⌐⅔™≡ ꜡☺♇◒⸗♦ꜟ⌐ ≠™≡ ─ ╩ ℮ ─ ╩

PLAN ⌐ ⇔ ☻Ɽ▬ꜝꜟ▪♇ⱪ╩ ╢ ⌂⅔ ─ⱴⱠ☺ⱷfi♩◘▬◒ꜟ

PLAN-DO-CHECK-ACTION │PLAN-DO-SEE ≢ ↕╣╢♦ ♃│♦ ♃ⱬ ☻◦☻♥

ⱶ⌐⅔™≡ ⌐ ↕╣╢ ↓─╟℮⌐ BMS │ ⌐ PLAN ꜡☺♇◒⸗♦ꜟ│ ⌐

⅛╠ CHECK-ACTION ─ ♠ ꜟ ╕√♦ ♃ⱬ ☻◦☻♥ⱶ│↓╣╠─♦

♃ ♠ ꜟ≤⇔≡ ≠↑╠╣╢[ 16]  

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

─  

/  

 ─  

/  

 

☻ⱦכ◘

─  

 

 

/  

 

 ☻כⱬ♃כ♦ 

♦ ♃ ♦ ♃ 

1.2 P

L

A

N 

1.4 D

O 

1.1 A

C

T

I

O

N 

1.3 C

H

E

C

K 

 ▪☿♇♩ⱴⱠ☺ⱷfi♩─ⱴⱠ☺ⱷfi♩◘▬◒ꜟ (2008)
10  
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PLAN

DO DO

CHECK

SEE

ACTION

PLAN H
-B

M
S

LCC

 

 

1.4 ─  
 

─ ≤⇔≡│ ⌐ ∆≤⅔╡≢№╢  

⌐⅔™≡ ⌐⅔↑╢ ─ ≤⇔≡ΓNew Public ManagementΔ

⌐ ≠⅝ ⌐⅔↑╢ ≤ ⱴⱠ☺ⱷfi♩◦☻♥ⱶ─ ⌐≈™≡

╩ ℮ ⌐⅔↑╢▪☿♇♩ⱴⱠ☺ⱷfi♩◦☻♥ⱶ≤⇔≡ ╩ ≤⇔

≡ ꜡☺♇◒⸗♦ꜟ╩ ∆╢≤≤╙⌐ ꜡☺♇◒⸗♦ꜟ⌐╟╢ ⌐≈™≡ ∑

≡ ∆╢╙─≢№╢  

 

 

 

 

 

 

 

 ▪☿♇♩ⱴⱠ☺ⱷfi♩─ ≤  

 ─  

꜡☺♇◒⸗♦ꜟ─ ≤

─

꜡☺♇◒⸗♦ꜟ⌐ ≠ↄꜞ☻◒

⌐╟╢ ─

Ⱪꜞ♇☺ⱴⱠ☺ⱷfi♩◦☻♥ⱶ

╩ ™√

⌐⅔↑╢ ⱴⱠ☺ⱷfi♩─

╖
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─ ⌐≈™≡│ ─ ╛♩fiⱠꜟ ─ ─ ⌐ ⅎ

─ ─ ╩ ∆╢√╘─ ╛ ╩ ⌐ ∆╢√╘─

◦☻♥ⱶ─ ⌐Ɽ ◐fi◓ ╩ ⌐ ⇔≡™√∞ↄ√╘─

⌂ ≢ ↕╣╢ ⌐│ ╩ ⌂ ⌐ ≈ ⅜№╢ ≢

⌐ ─ ╩ ∆╢↓≤⅜ ╘╠╣≡™╢  

≢│ ⌐ ⇔≡ ⌂ ⅜№╢ ─ ╩ⱴⱠ☺ⱷfi♩

∆╢√╘⌐ ⇔√ ꜡☺♇◒⸗♦ꜟ─ ┘⌐▬fiⱪ♇♩ ▪►♩ⱪ♇♩ ▪►♩◌ⱶ

⌐≈™≡ ⌐ ≤⇔≡ ≠↑╢≤≤╙⌐ PDCA◘▬◒ꜟ⌐ ™ ⌐ ∆╢ ╩

⇔≡™╢  

≢│ ⌐⅔↑╢ ≤ꜞ☻◒ⱴⱠ☺ⱷfi♩─ ⌐≈™≡ ═╢≤≤╙⌐

⌐⅔™≡ ⇔√ ꜡☺♇◒⸗♦ꜟ╩ ™≡ ꜞ☻◒ⱴⱠ☺ⱷfi♩─ ⅛╠ ─

╩ ∆╢√╘─ ⌐≈™≡ ∆╢ ꜞ☻◒─ │ ≢№╢⅜ ꜞ☻◒╩₈

─ ↓╢ ₉≤₈ ↓∫√ ─ ─ ⅝↕₉─ ≤⇔≡ ∆╢ ⌐⅔↑╢ꜞ☻◒≤

│ ╛ ─ ╩ ∫√ ⌐ ∏╢ ╛ ─

≤⇔≡ ⅎ╢↓≤⅜≢⅝╢  

≢│ ─ꜞ☻◒ⱴⱠ☺ⱷfi♩─ ╩꜡☺♇◒⸗♦ꜟ≤⇔≡ ⌐

⇔ ▪►♩◌ⱶ ▪►♩ⱪ♇♩ ─ ╩ ∂≡ ─ꜞ☻◒ ─ ⌐≈™

≡ ∆╢ ∆⌂╦∟ ꜞ☻◒ ⅜ ™ ⌐ ⇔≡│ ⱷfi♥♫fi☻─꜠ⱬꜟ╩ →≡ꜞ☻◒

╩ ╢≤≤╙⌐ ꜞ☻◒ ⅜ ⌐ ™╙─⌐≈™≡│ ╩ ⅝ →╢↓≤⌐╟╡

◖☻♩╩ ∆╢ ∕╣⌐╟╡ ─ꜞ☻◒╩Ᵽꜝfi☻╟ↄ ⇔≈≈◖☻♩ ╩ ∆

╢↓≤⅜≢⅝╢  

─ ─ ╓↓ ─ │ ⌐╟∫≡ ⌂╢

╩ ↄ∆╣┌ ╩ ∆╢ ⅜ ↕ↄ⌂╢─≢ ⅜∕─ ⌐ ∆╢ ╩

╠∆↓≤⅜≢⅝╢ ⇔⅛⇔ ⌐ ⅜ ⌂╢√╘ ⅜ ⌐ ∆╢ ╩Ᵽꜝ

fi☻╟ↄ ∆╢√╘⌐│ ─ ™ ≢│ ╩ ↄ∆╢≤≤╙⌐ ⅜ ⌂™

≢│ ╩ ∆╢↓≤╙ ∆╢ ⅜№╢  

∕↓≢ ⌐ ∆╢ ≤ ─ ⅝↕─ ╩ꜞ☻◒≤ ∆╢≤≤╙⌐ ⌐ ⌂╢

ꜞ☻◒╩ Ᵽꜝfi☻╟ↄ ≤∆╢ ⌐ ≠↑╢↓≤⅜≢⅝╣┌ ⌐⅔↑╢ꜞ☻◒

─ ╩ ╢↓≤⅜ ≤⌂╢ ↕╠⌐ ⌐⅔↑╢ꜞ☻◒ (▪►♩◌ⱶ) ꜞ

☻◒ (▪►♩ⱪ♇♩) ⅔╟┘ ─ ▬fiⱪ♇♩ ─ ╩ ꜡☺♇◒⸗♦ꜟ╩

™≡ ∆╢↓≤⌐╟╡ ╩ ≤⇔√ꜞ☻◒ ─ ◘ ⱦ☻ ─

╩ ⌐ ∆╢↓≤⅜ ≤⌂╢  
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⌂⅔ ↓╣╠─ │ ─ ╩ ⅎ√╙─≢№╡ ꜞ☻◒ ─

≤™℮ ⅛╠ ⌂ ⌐ ≠™≡ ╩ ∆╢√╘─ ─ ≤™℮ ╙ ⇔

≡™╢↓≤╩ ⇔≡⅔⅝√™  

≢│ ⌐⅔↑╢ BMS ≤⇔≡ ─Ⱪꜞ♇☺ⱴⱠ☺ⱷfi♩◦☻♥ⱶ≢№╢

H-BMS⌐ ⇔ ◦☻♥ⱶ⌐ ∆╢ ┘⌐ ─ ⌐≈™≡ ╩ ℮≤≤

╙⌐ H-BMS╩ ™√ ─ ╩ ℮  

≢│ ⅛╠ ╕≢─ ╩ ╕ⅎ ⌐ ⇔√ ─ ⱪ꜡☿☻

≤꜡☺♇◒⸗♦ꜟ─ ╩ ⇔ ꜡☺♇◒⸗♦ꜟ ┘⌐ H-BMS╩ ™√ꜞ☻◒ⱴⱠ☺ⱷfi♩

╩ ™ ⌂ ─√╘─ ╩ ∆╢╙─≢№╢  

⌐ ⌐⅔™≡ ─ ╩ ∆╢≤≤╙⌐ ≢ ↕╣√ ╩≤╡╕≤╘╢  
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2   

 

꜡☺♇◒⸗♦ꜟ─ ≤ ─  

 

2.1   

 

≢│ ⌐⅔↑╢ΓNew Public ManagementΔ NPM ≤

™℮ ⌐ ≠ↄ ≤ ◦☻♥ⱶ─ ⌐≈™≡ ╩ ℮≤≤╙⌐ ─

⌐ ⇔√▪☿♇♩ⱴⱠ☺ⱷfi♩◘▬◒ꜟ─ ≈≤⇔≡꜡☺♇◒⸗♦ꜟ╩ ™√ ⌐≈

™≡ ∆╢╙─≢№╢.  

꜡☺♇◒⸗♦ꜟ⌐≈™≡│ ─℮∟ LCC ⌐╟╢ ⅜ ⌂₈ ₉₈

₉ ╩ ≤∆╢≤≤╙⌐ ─ ─ ╩╙ ╗ ⌂ ≤⌂∫≡⅔╡

₁─ ─ ⅜ ∆╢ ┼ ╢ ╩ ⇔ ⌂ ╩ ∆╢↓≤≢ ₁

─ ─ ╩ ⇔ ⌂ ╩ ∆╢♠ ꜟ≤⇔≡ ∆╢↓≤╩

⇔≡™╢  

▪☿♇♩ⱴⱠ☺ⱷfi♩◦☻♥ⱶ ⌐№√∫≡│ ⌐ ≤∆╢◘ ⱦ☻ ╛ ╩

⇔√℮ⅎ≢ ─▬fiⱨꜝ─ ╩ ∆╢↓≤⌐╟∫≡ ⇔ ─√╘─ ╩

⇔ ∕─ ╩ ─◘▬◒ꜟ≢ ⇔⌂⅜╠ ╩ ∆╢ⱴⱠ☺ⱷfi♩⅜

≢№╢  

↓╣╠─ ≢ ⌂ │ ⌐╟∫≡ ╠╣√ ⌐ ≠⅝ ₁─ ─

╩ ∆╢↓≤≤ ╠╣√ ╩ ⌐ ∆╢√╘⌐ ─ ⌐ ∆╢ ⌐

╩≈↑ ─ ─ ╩ ℮↓≤≢№╢ ⌐≈™≡│ ∆╢

LCC ╩ ∆╢↓≤╩ ⌐ ⌐≈™≡│ ─ꜞ☻◒╩ ⇔

↕╣╢◘ ⱦ☻╩ ∆╢↓≤╩ ⌐ ℮↓≤⌐⌂╢  
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2.2   ⱴⱠ☺ⱷfi♩◦☻♥ⱶ≤꜡☺♇◒⸗♦  ꜟ
 

2.2.1   ⱴⱠ☺ⱷfi♩─  

 

ⱴⱠ☺ⱷfi♩ ™╦╝╢ ⌐⅔↑╢NPM[ 1] - [ 2]≤│ ⌐ ─ ╩

ↄ ∆╢↓≤≢ ╛ ╩ ⌐╤℮≤∆╢╙─≢ 1980 ─ ┌ ♬ꜙ

☺ ꜝfi♪ ─▪fi◓꜡◘◒♁fi ╩ ⌐ ─ ╩ ∂≡ ↕╣√ ≢№

╢  

∕─ ≤⇔≡ ─ ⌐ ℮ ╛ ─◘ ⱦ☻

─ ⅜ ⇔≡⅝√↓≤⅜ →╠╣╢ ∕─ │ ⌐⅔↑╢ ╛ ↕

╠⌐│ ╩ ⌂ ╡ ⌐ ∆╢↓≤╩ ∂≡ ─ ╩ ╢↓≤

⌐№╢  

NPM─ ⌂ │ ◘ ⱦ☻─ ─ ⌐№╢⅜ ⌐│ ─ ⌐ ∆╢

╩ ∆╢ ≤⇔≡ ⌐╟╢ ╩ ℮  

∕─√╘─ ⌂ ╖≤⇔≡ ─ ╛ ◄ ☺▼fi◦ ─

◦☻♥ⱶ─ ╩ ╢ ⱷ◌♬☼ⱶ╩ ⌂ ╡ ∆╢≤≤╙⌐ ╩◘ ⱦ☻─

≤ ╢↓≤⌐╟╡ ─ ╩ ┼ ∆╢ ↕╠⌐ ─ ╩ ∆╢↓≤⌐╟

╡ ⇔╛∆™ ⌐ ∆╢↓≤⅜ ≢№╢[ 1] .  

 NPM─ ╩ ∆╢ ─ 1│₈ ₉≤₈ ₉≢№╢ ─ ≢│ ⌐

╟╢ ⅜ ╦╣≡™╢ ⇔⅛⇔ ↓╣≢│ ⌐ ∆╢ ─ ⅜ ≢№╡ │ ⌐№

╢√╘ ─ ⌐│ ⌐ ⌂ ⅜≢⅝⌂™ ↕╠⌐ ⌐╟╡ ╛ ⅜ ↕╣╢

ꜞ☻◒┼─ ╙ ≢№╢  

∕↓≢ ─ ≢ ≤ ╩ ⇔ ⌐ ╩ ⇔ ∕─ ╦╡

⌐ ⅛╠ ⇔⌂™ ⌂♦ ♃╩ ⇔≡╙╠™ ⌐ ∆╢ ╩ √∑╢ ≤™℮╙─≢№

╢ ∕─ ⱴⱠ☺ⱷfi♩◘▬◒ꜟ╩ ∆╢↓≤⅜ ╘≡ ≤↕╣╢ ─ ◦☻♥ⱶ≢│

₈PLAN ₉≤₈DO ₉─╖─ ─ ╣≢№╡ ─ ⅜ ─₈PLAN₉⌐ ⌐│

↕╣≡™⌂™ ∕─√╘ ─ ╩ ─₈PLAN₉⌐ⱨ▫ ♪Ᵽ♇◒∆╢ⱴⱠ☺ⱷfi♩

◘▬◒ꜟ╩ ∆╢ ⅜№╢  

 NPM⌐⅔↑╢ⱴⱠ☺ⱷfi♩◦☻♥ⱶ│ 1980 ┌ ⅝ↄ ⇔√ ─ ⅎ ╩  

⌐ ─ ⌐≈™≡ ─╟℮⌐ ↕╣╢[ 3] ⌂▬ⱷ ☺│₈ ₉ 

╩ ─ ≤⇔≡ ⇔ ∕⇔≡ ╛ ─ⱦ☺ꜛfi╩ ⌂ ≤⇔≡ ⇔ ↕

╠⌐ ☿◒◦ꜛfi ─ ≤⇔≡ ∆╢ ↓╣╩╙≤⌐⇔√ ╩ⱨ▫ ♪Ᵽ♇◒∆ 
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 ─ (2003)
4  

 

╢↓≤╩ ∂√ⱴⱠ☺ⱷfi♩◘▬◒ꜟ╩ ⇔₈ ₉─ ╩ ℮ ∕─ NPM≢│₈

ⱪ꜡☿☻┼─ ₉≤™℮ ⅛╠₈ ─ ⅎ ₉╩ ⌐ ⇔≡™╢  

╩ ◘ ⱦ☻─ ≤⇔≡≤╠ⅎ ─ ╩₈ ₉─♬ ☼╩ ⇔√ ╩ ℮

↓≤⌐⅔ↄ ∕─√╘─ ≤⇔≡ ─ ─ ╩ ⇔₈ ─♬

☼₉╩ ─ⱪ꜡☿☻⌐ ↕∑╢↓≤╩ ⅎ╢ ─ │ ╩╦⅛╡╛∆

™ ╩ ∆╢↓≤≢ ∕─ ╩ ⌐╟╡ ⅛╠ ⇔℮╢◦☻♥ⱶ╩ ∆╢↓≤⌐

╟╡ ∆╢ ╖╩ ⇔≡™╢  

─ ╛ ⌐⅔↑╢ NPM─ ≢│ ─ │ ─╟℮

⌐⌂∫≡™╢[ 3]  

1 │ ╩ ⇔ ₁─ ⌂ ⌐ ∫√ ⌂ ╩ⱬfi♅ⱴ ◒≤⇔≡

∆╢ ∕─ ─ ⌂ⱦ☺ꜛfi│ ─ ≤⌂╢⇔ ∕─ ⌂ⱪ꜡☿☻≢

♬ ☼⌐≈™≡─ ╩ ⌐ ╩ ∫≡™╢  

2 ─ ╡│ ⌐ ─ ≢№╢ ─♬ ☼╩ ⌐ ⅔╟┘ │

╩╕≤╘ ↓╣╩ ∆╢√╘─ ≢№╢ ⌂ ≤ ╩ꜞfi◒↕∑╢  

3 ↓─╟℮⌂ ⌐ ≠ↄ ─ⱨ꜠ ⱶ╩ ⌐ ⇔ │ ─ⱦ☺ꜛfi

⌐≈™≡─ ─ ─√╘─ ─ ⌐≈™≡─ ╩ ℮  

4 ─ │ ─ ╩ ∆╢ ⱬfi♅ⱴ ◒ ↓≤≢ ⱬfi♅ⱴ ◒≤─ 

≢ ⅛╠ ⌐ ↕╣ ─ ⅜╠⌂™ ⌐≈™≡│  
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( )

1.

2.

 

 NPM─╙≤≢─ ─ (2003)
4  

 

─ ╩ ⇔ ─ ─ ⱪ꜡☿☻⌐ⱨ▫ ♪Ᵽ♇◒↕∑╢↓≤≢  

─ ─ ⅜ ∆╢ ↓↓≢ │₈ ₉≤₈ ₉─  

─╒⅛ ₈☻♥ ◒ⱱꜟ♄ ─ ⅎ┌NPO₉≤⇔≡─ ╙ ≤↕╣≡™╢[ 4]  

╦⅜ ⌐⅔™≡╙NPM─ ╣╩ ↑ 2003 ⌐₈ ⅜ ℮  

─ ⌐ ∆╢ ₉⅜ ↕╣ ⌐ ≠™≡ ╩ ℮↓≤≤⌂∫√  

↓─ ╩ ⌐ ╡ ╣ ─ ≤⇔≡ ™ↄ╠ ⇔√⅛ ▬fiⱪ♇♩ ⅜≢⅝ 

√⅛ ▪►♩ⱪ♇♩ ≢│⌂ↄ ─ ⅜≥─╟℮⌐ ↕╣╢⅛ ▪►♩◌ⱶ ⌐ ⇔≈≈

─ - - - ─ ≤™℮ⱴⱠ☺ⱷfi♩◘▬◒ꜟ─ ╩ ⇔≡™↓℮≤™℮╙

─≢№╢  

⌐≈™≡│ ∕─ ╩ ≤∆╢ ⌐≈™≡ ─ ╘ ⌐ ∆╢ ⅜ 

⌂↕╣√√╘ ∕╣ ⅛╠ ╩ ≤∆╢ ⅜ ↕╣≡™√⅜ ⌐

╟╡∕╣⅜ ⌐ ≠ↄ╙─≤⌂∫√  

 ─ ⌐⅔™≡│ ─ ⌂ ≤ ┼─ ⅜ ⌂ ≢№╡ ∕─

⅛╠ ⌐ ⇔√ ⅜ ↕╣╢╟℮⌐⌂∫√ ╕√ ↓╣╠─ ⅝⌐№╦∑≡

╛ ─ ╩◌Ᵽ ∆╢ ⅛╠ ▪►♩♁ ◦fi◓╛PFI ─ ☿◒♃ ⅛

⅜ ↕╣≡⅝≡™╢  

↕╠⌐ 2001 6 ─ ≢№╢₈ ─ ⅔╟┘ ─
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⌐ ∆╢ ₉⅜ ↕╣ ⱪ꜡☿☻─ ⌐⅔↑╢ ⇔™ ≤⇔≡

NPM─ ⅜ ╡ ╕╣√ ↓℮⇔≡ ⌐╟╢ ₁⌂ ╡ ╖⅜ ╘╠╣≡™╢  

ⅎ┌ ─ ⌐⅔↑╢ ╩ ∆╢√╘⌐│ ⌐ ↕╣

╢ ◘ ⱦ☻ ┼─ ╛ ⅜ ⌐ ─≥─╟℮⌂ ⌐№

╢↓≤⅜ ₁⌂ ≢ ≢№╢ ⅜ ≢№╢ ─ ⌐⅔™≡ ↕╣╢ ⌐

╟╢ ╩ √∆↓≤⅜≢⅝⌂ↄ⌂╡ ─ ⅜ ╠╣∏ ₁⌂ ╩ ╗↓≤⌐⌂╢

≤ ⌐ ↕╣╢ ⅔╟┘ ⅜ ⌐ ┘≈™√ ╩ ⇔√╙─⅜™╦

╝╢₈꜡☺♇◒⸗♦ꜟ₉─₈ ₉≢№╢⅜ ꜡☺♇◒⸗♦ꜟ│ ⱪ꜡☿☻╛ ◦

☻♥ⱶ ⌐⅔™≡ ₁⌂ ╩ √∆ ⌐⅔↑╢ ⸗♦ꜟ│ ─╟℮⌐ ↕╣╢  

1─ⱪ꜡☿☻│ ⌐⅔↑╢ Performance Measurement⌐╟╡Ⱳ♩ⱶ▪♇ⱪ∆╢

╖≢№╢ NPM ─ 1 │₈ ₉≢№∫√ ↓╣│ ₁─ ╛ ꜠

ⱬꜟ─ ╩₈ ⅝ ₉⅛╠₈ ₉⌐ ∆╢√╘─ ⌂ ≢№╢  

2─ⱪ꜡☿☻│ ꜠ⱬꜟ⅛╠─₈ ₉▪ⱪ꜡ ♅≢№╢ ─ⱦ☺ꜛfi─

─ⱪꜝ▬○ꜞ♥▬≠↑╩ ↕∑↓╣╩ ꜠ⱬꜟ─ ⌐ ≤⇔ ╗ ↓╣│

─√╘─ ╛ ─ ╩ ╢↓≤≢№╡ ↓╣│ ⱪ꜡☿☻∕─╙─≤⌂╢

─ⱦ☺ꜛfi╛ ─ⱪꜝ▬○ꜞ♥▬≠↑╩ ℮⌐│ ─♬ ☼─ ⅜ ≤⌂╢ ↓─╟℮

⌂2≈─ ▪ⱪ꜡ ♅│ ≤ Performance Measurement─ ─ ≢ ⌐

↕╣╢ ─ │ ─╟℮⌐ ↕╣╢ ─ ─ⱦ☺ꜛfi ╩ ⌐⇔√₈

₉╩ ─ ╩ ⌐ ⇔ ⱦ☺ꜛfi ─ ╩ ╢    

ⱦ☺ꜛfi╛ ─ ⌐№√∫≡│ NPO ≤─▪►♩◌ⱶ─ ◦▼▪

ⱶ◌♩►▪ה♪ ⅜ ╠╣╢ Strategic Goalcs─ ╩↕╠⌐ ⌐ꜞfi◔ ☺↕∑╢

√╘⌐ ⌂ Objective ⌐Ⱪ꜠▬◒♄►fi⇔ ↓╣─ ╩╙≤⌐⇔√ ⅜ꜞfi◒↕╣

╢ ─ │ ─ⱦ☺ꜛfi╛ ─ ┼꜡☺♇◒⸗♦ꜟ⅜ ⅛╣╢√╘ ⱦ

☺ꜛfi≤ ⅜ ≢╙ ↕╣╢  

↓─╟℮⌂₈ ₉┼─ │ ─ ⌐│ ≢№╢≤≤╙⌐

─ ⌐ ∑≡ ⱪ꜡☿☻╩ ⌐ ∆╢↓≤≢№╡ ↓─╟℮⌂ NPM─ ╩ⱴⱠ☺ⱷ

fi♩ ⌐ ⅛∆═⅝≢№╢[ 4]  

╕√ NPM ─ ∆═⅝≤↓╤≤⇔≡ ─ ⌐ ⇔ ₈Ⱶ◒꜡ⱴⱠ☺ⱷfi♩₉≤₈ⱴ◒꜡

ⱴⱠ☺ⱷfi♩₉≤™℮2≈─▪ⱪ꜡ ♅╙ ⅎ╢ ⅜№╢ ⌐ ∆╟℮⌐ Ⱶ◒꜡ⱴⱠ☺ⱷ

fi♩≤│ ⌐ ™ ⅜ ∆╢◘ ⱦ☻ ─ ╛ ─○ⱪ◦ꜛfi⌐ ╦╢ⱴⱠ☺ⱷ

fi♩ ⌐ ↕╣╢╙─≢№╡ ⱴ◒꜡ⱴⱠ☺ⱷfi♩≤│ ─ ╛ ─♩꜠ ♪○ⱨ  

⅜∕─ ⌂╙─≢№╢ NPM ⌐╟╣┌ ∆═≡─ ⌐│ ∏ ∕─ ⌐╟∫≡  
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≥─╟℮⌂ ╩ ╖ ∆─⅛ ╙⇔ↄ│ ╖ ∕℮≤⇔≡™╢─⅛ ≤™℮ ─ ⅜

∆╢↓≤⅜™ⅎ╢  

 

Performance Measurement

₄Let Managers Manage₅

 

  

 

 

Input Outcome Output

Principles

Value
Goals Objectives

Policy Program ₄Project₅

Economy Effectiveness Effeciency

Corporate Levels Business Unit Levels Functional Levels

Economy

Effectiveness Efficiency

Performance Indicators Performance Measurement

Input Outcome Output

Principles

Value
Goals Objectives

Policy Program ₄Project₅

Economy Effectiveness Effeciency

Corporate Levels Business Unit Levels Functional Levels

Economy

Effectiveness Efficiency

Performance Indicators Performance Measurement

Input Outcome Output

Principles

Value
Goals Objectives

Policy Program ₄Project₅

Economy Effectiveness Effeciency

Corporate Levels Business Unit Levels Functional Levels

Economy

Effectiveness Efficiency

Performance Indicators Performance Measurement

Input Outcome Output

Principles

Value
Goals Objectives

Policy Program ₄Project₅

Economy Effectiveness Effeciency

Corporate Levels Business Unit Levels Functional Levels

Economy

Effectiveness Efficiency

Performance Indicators Performance Measurement  

 NPM ─ ∆═⅝▬ⱷ ☺ ▪☿♇♩ⱴⱠ☺ⱷfi♩ ┼─ (2005)
1  

 ⌐⅔↑╢₈ ₉≤₈ ₉─▬ⱷ ☺ (2003)
4  
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2.2.2    ⌐⅔↑╢ ⱴⱠ☺ⱷfi♩≤꜡☺♇◒⸗♦ꜟ─  

 

NPM ╩ ⌐⅔↑╢ ⌐ ∆╢↓≤╩ ⅎ╢ ⌐⅔↑╢

ⱴⱠ☺ⱷfi♩◦☻♥ⱶ⌐│ ─ⱴⱠ☺ⱷfi♩≤ ─ⱴⱠ☺ⱷfi♩─2≈─ⱴⱠ☺ⱷfi♩

◘▬◒ꜟ⅜ ∆╢↓≤⅜™ⅎ╢ ↓─2≈╩ ─ ⅛╠╙ꜞfi◒↕∑╢↓≤⅜ ⌐ ≢

№╢ 1 ⌐ ─ⱴⱠ☺ⱷfi♩◘▬◒ꜟ╩ ∆ ↓─◦☻♥ⱶ│ ꜠ⱬꜟ ꜠ⱬꜟ

꜠ⱬꜟ─ 3 ─ ≤ ⅎ╠╣ ⌂ⱴⱠ☺ⱷfi♩◘▬◒ꜟ⌐ ≠⅝

PLAN-DO-CHECK-ACTION╩ ⇔≡™ↄ↓≤≢№╢ ⱴⱠ☺ⱷfi♩◘▬◒ꜟ─℮∟ ─

꜠ⱬꜟ─PLAN-DO-CHECK-ACTION│ ⅎ┌ ─ ─ ≢№╡

1 ─◘▬◒ꜟ≢ ⌐ ↄ ∫≡™╢ ⅜ ╕╡ ∕─ ─╙≤≢ ≥↓╩ ∆═⅝⅛

⇔ ⌐ ╩ ∆╢◦☻♥ⱶ≢№╢ ∕─ │ ꜠ⱬꜟ≢№╡ ≢─ ♦ ♃

⅜ ⅜∫≡ↄ╢─≢ ⇔™♦ ♃╩ ╢↓≤⅜≢⅝ ∕─♦ ♃╩╙≤⌐ ≤⇔≡≥─╟℮⌂

╩ ⇔≡™↑┌™™⅛ №╢™│ 5 ─ ⌐ ∆╢ ╩ ™ ╩

⇔≡™ↄ ↕╠⌐∕─ ⌐│ ꜠ⱬꜟ≤⇔≡ ⌐ ─ ╩ ⇔

─ ╩ ∆╢≤≤╙⌐ ⌂◘ ⱦ☻꜠ⱬꜟ╩ ∆╢↓≤⌐╟╡ ☻♥ ◒ⱱꜟ♄ ┼

─ ╩ √⇔≡™ↄ ≤™℮ ╖⌐⌂∫≡™╢  

▪☿♇♩ⱴⱠ☺ⱷfi♩│ ⌂ ≢╖╢≤ ⌐⅔↑╢ ⌂ ─

⅛╠ ⌂ ≢╖╢≤ ⅛╠™⅛⌐ ╩ ⇔≡™ↄ⅛ ↕╠⌐╙∫≤ →╣┌

₁⌂☻♥ ◒ⱱꜟ♄ ⌐ ⇔≡ ─ ╩≥─╟℮⌐ ⇔≡╙╠℮⅛ ∕─╟℮⌂↓≤╙

╘√ ⌐ ™ⱴⱠ☺ⱷfi♩≢№╢ ™ ⅎ╣┌ ▪☿♇♩ⱴⱠ☺ⱷfi♩│ ⌐ ∞↑─◘▬

◒ꜟ≢│⌂ↄ ▬fiⱨꜝ╩ ⌐⇔≡™╢ ─ⱴⱠ☺ⱷfi♩≤ ⇔≡™╢≤™℮↓≤≢№╢  

 

 

 

 

 

 

 

 

 

 

 

PlanAction

Action

Check

PlanAction

Plan

Do

Do

Check

Check

Do
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2⌐ ─ⱴⱠ☺ⱷfi♩◘▬◒ꜟ╩ ⌐ ∆  

─ⱴⱠ☺ⱷfi♩◘▬◒ꜟ≢™℮≤ ₈ ₉│ ─₈ ꜠ⱬꜟ₉─◘▬◒ꜟ⌐⌂╢

₈ ₉⅜₈ ꜠ⱬꜟ₉₈ ₉⅜₈ ꜠ⱬꜟ₉⌐ ∆╢₈ ꜡☺♇◒⸗♦ꜟ₉ 

≤№╢⅜ ꜡☺♇◒⸗♦ꜟ≤│ ♠ ꜟⱲ♇◒☻─╟℮⌂╙─≢ ꜡☺♇◒⸗♦ꜟ⌐ ≠™≡◘▬◒ꜟ

⅜ ⇔≡™╢ ™ ⅎ╣┌ ꜡☺♇◒⸗♦ꜟ≤│ ─ⱴⱠ☺ⱷfi♩╩ ↕∑╢√╘─♠ ꜟ

╙⇔ↄ│ⱴ♬ꜙ▪ꜟ≢№╡ ∕─╙─╩ ≢№╢≤™ⅎ╟℮  

1

▪►♩◌ⱶ

▪►♩◌ⱶ

▪►♩◌ⱶ

▪►♩◌ⱶ ▪►♩◌ⱶ

2 3 1 2 3

ה

꜡☺♇◒⸗♦ꜟ

꜡☺♇◒⸗♦ꜟ─ ⇔

꜡☺♇◒⸗♦ꜟ─

꜡☺♇◒⸗♦ꜟ

Plan

Check Do

Action

꜡☺♇◒⸗♦ꜟ─

꜡☺♇◒⸗♦ꜟ─

꜠ⱬꜟ

꜠ⱬꜟ

꜠ⱬꜟ

Plan

Check Do

Action

Plan

Check Do

Action

Plan

Check Do

Action

꜡☺♇◒⸗♦ꜟ─

 

 

─ⱴⱠ☺ⱷfi♩≤™℮─│ ꜡☺♇◒⸗♦ꜟ ╩ ⅎ≡™⅛⌂↑╣┌⌂╠⌂™≤™℮↓≤

≢№╢ ⅎ┌ ⇔™ ╩ ∂≡꜡☺♇◒⸗♦ꜟ ╩ ⇔≡™ↄ↓≤⅜ ╘╠╣╢ ꜡☺♇

◒⸗♦ꜟ╩ ⅎ≡™ↄ↓≤╩PLAN-DO-CHECK-ACTION≤™℮  

∫≡ ⱴⱠ☺ⱷfi♩⌐│ ─√╘─ⱴⱠ☺ⱷfi♩≤∕─ⱴⱠ☺ⱷfi♩╩ ⅛∆ⱴ♬ꜙ▪ꜟ

─ⱴⱠ☺ⱷfi♩─2 №╢≤™℮↓≤≢№╢  

⇔™ ⱴⱠ☺ⱷfi♩─ ⅎ ─ ─ │ ꜡☺♇◒⸗♦ꜟ╩ ⅎ╢≤™℮↓≤≢№╢  

≤™℮─│ ꜡☺♇◒⸗♦ꜟ─ ╛ ⅜╟™╙─⅛≥℮⅛╩ ∆╢↓≤≢№╡ ⌐№√

╡꜡☺♇◒⸗♦ꜟ│ ⅝⌂ ╩ √⇔≡™╢ ↓↓≢ ꜡☺♇◒⸗♦ꜟ≤│ 1988 ⌐ W.K.◔꜡♇

◓ ⅜ ⇔√₈W.K.◔꜡♇◓ Ɫfi♪Ⱪ♇◒₉⌐╟╣┌ ₈ ⌐꜡☺♇◒⸗♦ꜟ≤│

№⌂√─ⱪ꜡◓ꜝⱶ≢ ∆╢ ⇔√ ⇔√™ ╛ ─ ⌐≈™≡─№⌂√─

 ─ⱴⱠ☺ⱷfi♩◘▬◒  ꜟ
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╩ ∆╢√╘⌐ ≡≡ ⅎ╢ ⌐ ⇔√╙─≢№╢ ╙ ⌂꜡☺♇◒⸗♦ꜟ│

№⌂√─ⱪ꜡◓ꜝⱶ⅜≥─╟℮⌐ ∆╢⅛╩ ⇔√╙─≢№╢ ⅜≥─╟℮⌂ ╣≢ ╩╙

√╠∆⅛ ∕─ ⅜ⱪ꜡◓ꜝⱶ⅜ ∆╢↓≤╩ ↕╣≡™╢ ⌐≥─╟℮⌐≈⌂⅜∫≡™╢⅛

╩ ⅔╟┘ ⌐╟╡ ∆╢₉≤ ↕╣≡™╢[ 5] - [ 6] ⇔⅛⇔ ₈W.K.◔꜡♇◓ Ɫfi♪Ⱪ

♇◒₉[ 5]≢│ ⌐⅔™≡ ⌂꜡☺♇◒⸗♦ꜟ─ ╛ ⌐ ∆╢ ⌂ ⱪ꜡☿☻⌐

⅔↑╢ ⌐≈™≡│ ⇔≡™⌂™ ≢ ∏╢꜡☺♇◒⸗♦ꜟ│ ─ ⌐ ⇔≡

≥─╟℮⌂ ─ ™ ╛ ⅜ ⌂─⅛╩ ≢⅝╢ ╩ ⇔≡™╢∞↑≢│⌂ↄ ∕

─ ─ ╩ ∆╢√╘─ ≢╙№╡ ╕√ ◦☻♥ⱶ ╙ ⇔≡™╢ ≢╙⅝╦╘≡

≢№╢  

꜡☺♇◒⸗♦ꜟ≤│ ⌂ ↓↓≢│₈ ─ ₉╛₈ ─ꜞ☻◒ ₉

╩ ⇔ ∕╣╩ ∆╢√╘⌐ ⌐≥─╟℮⌂ ⌂ ⅜ ⅛ ↕╠⌐ ∕─

╩ ╢√╘⌐│ ╩ ℮ ⅜№╢─⅛╩ ⌐ ∆╢√╘─♠ ꜟ≢№╢ ∆⌂╦∟

≤⌂╢ ╩ ∆╢↓≤⌐╟∫≡ ≥─╟℮⌂ ⅜№╡ ⌐≥─╟℮⌂ ╩ →≡

™ↄ─⅛⌐≈™≡ ─ ⌐ ↑≡ ⇔≈≈ ∕╣∙╣⌐≈™≡ ─ ╩

∆╢↓≤⌐╟╡ ╛ ─ ╩ ╠⅛⌐∆╢╙─≢№╡ ─╟℮⌐ ↕╣╢  

1 ꜡☺♇◒⸗♦ꜟ│ ◦☻♥ⱶ№╢™│ ◦☻♥ⱶ─ ≤⇔≡─▪►♩◌ⱶ⌐ ⇔

≡ ─ ╛ ◘ ⱦ☻ ─▪►♩ⱪ♇♩⅜≥─╟℮⌐ ⇔ ∆╢

⅛╩ ⌐ ⇔√ №╢™│ ⸗♦ꜟ≢№╢  

2 №╢™│ ⸗♦ꜟ─ ╩ ∫≡™╢⅜ ⌐꜡☺♇◒⸗♦ꜟ│ ◦☻♥ⱶ─ ∕─╙

─╩ ⇔≡™╢  

3 ꜡☺♇◒⸗♦ꜟ│ ⌂ ╩ ∆≤≤╙⌐ ⌂ ╩ ∆↓≤╙≢⅝╢↓≤⅛╠  

◦☻♥ⱶ─ ⌐ ∆╢ Ɽⱨ◊ ⱴfi☻ ─♠ ꜟ≤⇔≡ ∆╢  

4 ꜡☺♇◒⸗♦ꜟ│ ─ ─╙≤≢ ↕╣╢ ◦☻♥ⱶ─ ╩ 

⇔≡™╢  

∫≡ ⌐⅔↑╢ ◦☻♥ⱶ─ №╢™│ ⇔─♠ ꜟ≤⇔≡ ∆╢ ꜡☺♇◒⸗

♦ꜟ│ NPM ╩ ∆╢ ꜟ ꜟ≤⇔≡ ⇔≡⅔╡ ─ ─ ≢ ↕╣≡⅝

√ ╩ ∫≡™╢ ╦⅜ ⌐⅔™≡╙ ⌐⅔™≡ ─√╘─ ⅜

↕╣≡™╢ ⇔⅛⇔ ─≤↓╤ ꜡☺♇◒⸗♦ꜟ╩ ™≡ ╩ ∆╢╕≢⌐│ ∫

≡™⌂™ ↓╣⌐ ⇔≡ ≢│꜡☺♇◒⸗♦ꜟ ─ⱴ♬ꜙ▪ꜟ╙ ↕╣ ⌐▪fi◓꜡◘

◒♁fi ⌐⅔™≡ ↄ ↕╣≡⅝√ ╕√ ▪☿♇♩ⱴⱠ☺ⱷfi♩─ ⌐⅔™≡╙ ○ ☻♩

ꜝꜞ▪ ⌐⅔™≡꜡☺♇◒⸗♦ꜟ─ ⅜ ↕╣≡™╢[ 7] ╕√ ꜡☺♇◒⸗♦ꜟ│

⌐ ∆╟℮⌐ ⌂ ⅛╠ ⌂ ⌐ ╢╕≢─ ≢ ↓╡℮╢≢№╤℮ ₁⌂
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  ꜡☺♇◒⸗♦ꜟ─ (2007)
8  

  

▬fiⱪ♇♩ 

 
 

▪►♩ⱪ♇♩ 

 
 

▪►♩◌ⱶ 

  

▪►♩◌ⱶ 

  

Ʊ ɵ ƱҲ
 ȢɱɕɁɆ

        Ʊ
    ȠȤɆɕɁɆ

         Ʊ
   ʴ ȠȤɆȩɞ

        ᵣ
    ȠȤɆȩɞ

 

╩ ≤⇔≡ ⇔ ∕╣╠ ─ ╩1 ╙⇔ↄ│ ─ ≢ →╢↓≤⌐╟∫≡

─√╘─ ╩ ╠⅛⌐∆╢ ╩ √∆ ╛ ─ ™╩ ∆▪►♩◌

ⱶ⌐≈™≡│ ⅎ┌ ─2 ⌐Ⱪ꜠▬◒♄►fi⇔≡ ∆╢ ⅜ ↕╣≡

™╢[ 8] - [ 14]  

꜡☺♇◒⸗♦ꜟ─ ⌂ ≤⇔≡│ 1 ⅛╠ ⌂ ⌐ ╢╕≢─ ╩

1 ╙⇔ↄ│ ─ ⌐╟∫≡≈⌂→╢ 2 ─ ╩ ⌐ ↑≡ ∆╢ ≤™℮2 ⌐╟

╡ Ⱪꜝ♇◒Ⱳ♇◒☻⌐⌂╡⅜∟≢№╢ ╛ ─ ╩ ─ ⌐╙ ╠⅛⌂ ≢ ∆↓≤

⅜≢⅝╢ ⌐№╢  

 

 

 

 

 

 

 

 

 

 ≢ ↕╣≡™╢꜡☺♇◒⸗♦ꜟ╩ ∕─ ≢ ∆╢≤ ⌐

∆╟℮⌐ ⅝ↄ2≈⌐ ≢⅝╢ ≈│ⱨ꜡ ♅ꜗ ♩ ≢№╡ ╙℮ ≈│Ⱪ꜡♇◒ ≢№╢ ™

∏╣─ ╙ ─ ╩ ≤⇔≡ ╩ ≤∆╢ ≢│ ╦╡│⌂™

⅜ ≢│ ─ ─ ╩∕╣∙╣ ─ ⌐ ⇔≡ ≢─≈⌂⅜╡╩╖≡™╢─

⌐ ⇔≡ ≢│ ∂꜠ⱬꜟ ⅎ┌ ∕╣∙╣─ ⌐№╢ ─

╩ ⌡≡ 1 ≈─ ⌐ ⇔≡ Ⱪ꜡♇◒ ≢─≈⌂⅜╡╩╖≡™╢ ↓╣╠─ ⌐≈™≡│

⌐≥∟╠⅜ ╣≡™╢≤™℮╙─≢│⌂ↄ ⇔╛∆™ ╙⇔ↄ│ ─ ╩ ⇔≡ ╩

∆╢↓≤⌐⌂╢  

 

 Ⱳ♇◒☻ ꜡☺♇◒⸗♦  ꜟ
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Input

  
Outputs

Intermediate
Outcomes

Final
Outcomes

 

⌂⅔ ꜡☺♇◒⸗♦ꜟ╩ ∆╢ ⌐│ ⱪ꜡◓ꜝⱶ─ ⌐ ╩ ╓∆ ╙ ⌂ ╡

⌐ ╠⅛⌐⇔≡⅔ↄ ⅜№╢ ⌐ ⱨ꜡ ♅ꜗ ♩ ≢─ Ⱪ꜡♇◒ ≢─ ⌐ ↑┌

ↄ╒≥ ⅜ ╩ ╓∆ ™⅜ ⅝ↄ⌂╢√╘ №╠⅛∂╘꜡☺♇◒⸗♦ꜟ─ ⌐ ╖

╣≡⅔ↄ↓≤⅜ ≢№╢ ꜡☺♇◒⸗♦ꜟ╩ ∆╢↓≤─ ─ │ ⱪ꜡◓ꜝⱶ─

─ ₁⌂ ⅜ ⱪ꜡◓ꜝⱶ⅜ ⌂─⅛ ⅜

№⅜╢─⅛ №⅜╠⌂™─⅛ ∕⇔≡ │≥↓⌐№╢⅛ ─ ⌂ ╩1≈─꜡☺♇◒⸗♦

ꜟ╩ ≤⇔≡ ⌐ ℮↓≤⅜ ⌐⌂╢↓≤≢№╢ ↓℮⇔√ ─ⱪ꜡☿☻╩ ∂≡

⅜ ⇔≡™╢ ≤ ⌐ ℮ ≤─ ╩ ┬₈ ₉₈ ₉⅜ ╟╡ ⌐

↕╣╢↓≤⌐⌂╢─≢№╢ ꜡☺♇◒⸗♦ꜟ─ ₁⌂ ╩ ∆╢≤ ⌐ ∆↓≤⅜≢⅝╟℮  

 ꜡☺♇◒⸗♦ꜟ─  

       

─  

╩ ∆╢√╘⌐  ╩ ℮─⅛ ℮═⅝⅛ ─ ⅜╦⅛╢ 

⅛╠ ⌐ ╢╕≢⌐ ∆╢≢№╤℮ ₁⌂ ⅜ ⅛≈

⌐ ↕╣╢ 

( )  

╩ ∆╢√╘─ ⌂ ≤∕╣╩ ℮═⅝ ⅜ ↕╣ ╩

∆╢↓≤⅜≢⅝╢ 

─ ⅜ ╠⅛⌐⌂╢≤≤╙⌐ ⌐ ⇔≡™╢ ─

⅜ ↕╣╢ 

( )  

ⱪ꜡◓ꜝⱶ─ ╩ ╩╙∫≡ ∆╣┌╟™⅛╦⅛╢ 

─ ⌐╟╡ ▪►♩◌ⱶ⅜ ↕╣⌂™ ─ ─ ⅜ ≢

⅝ ≥↓╩ ∆═⅝⅛⅜╦⅛╢ 

∕─  
─ⱪ꜡☿☻╩ ∂≡ ─ ⅜ ╠╣╢ 

╩∆╢↓≤≢ ⌐ ∆╢◖Ⱶꜙ♬◔ ◦ꜛfi♠ ꜟ≤⌂╢ 

 ⱨ꜡ ♅ꜗ ♩ ꜡☺♇◒⸗♦  ꜟ
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2.2.3  ꜡☺♇◒⸗♦ꜟ─  

 

⅜ ⌐│ ─ ╩ ∆╢√╘⌐ ℮ ≢№╢↓≤│  

↓╣╕≢╙ ⌐│ ↕╣≡⅝√ ⇔⅛⇔ ∕─ ⌐ ⇔≡│ ↓╣╕≢╙ ╛  

꜠ⱬꜟ⌐⅔™≡ ⌐│ ↕╣≡⅝√╙── ⌐ ↕╣√╙─│⌂⅛∫√   

∫≡ ─ ≢╙ ╛ ⌐╟∫≡ꜞ☻◒ ⅜ ⇔√╡ ⌂╢  

≢ꜞ☻◒ ─ ⅜ ╣≡™⌂⅛∫√╡≤™℮ ⅜ ∆╢ ⅜№∫√   

≢│ ─ꜞ☻◒ⱴⱠ☺ⱷfi♩╩ ⌐ ∆╢↓≤╩ ≤⇔≡  

╩ꜞ☻◒ ≤⇔≡ ⇔ ⌐⅔™≡ ∆═⅝ꜞ☻◒  

≤∕╣╩ ∆╢√╘─ ─ ╩꜡☺♇◒⸗♦ꜟ⌐╟╡ ∆╢↓≤≤⇔√ ꜡☺♇◒ 

⸗♦ꜟ⌐⅔™≡│ ▬fiⱪ♇♩╩ ─ ▪►♩◌ⱶ╩ ⅜ 

∆╢₈ ─ ─ ₉ ≤⇔ ≢ ⅎ℮╢ ╩ ▪►♩◌ⱶ ╛▪► 

♩ⱪ♇♩ ╩ ™≡ ⌂ ╡ ⌐ ≢⅝╢╟℮⌐ ⇔√ ↕╠⌐ ▬fiⱪ♇♩≤▪►♩ 

◌ⱶ─ ╩ ⌐ ∆╢√╘⌐ ⸗♦ꜟ─ ╩ ╖√ ↓↓≢

─ ≤⇔≡│ ⅔ ⌐ ≢ ⇔≡↕╠⌐ ⌐ ⇔≡™√∞ↄ╟℮ ⅜↑╢ ⅜

№╡ ≈╕╡ ▪►♩◌ⱶ≤⇔≡│ ⌂ ╩ ℮ ⅜№╢  

⌐ ∆╢꜡☺♇◒⸗♦ꜟ≤⇔≡│ ─ ⌐ ╦╢╙─╩ ⇔√ ꜚ ◙

─ ⅛╠╖√ ─ ⌐ ⇔≡ ╗↓≤│₈ ⌐ ∆╢ ₉₈

─ ⌐ ∆╢ ₉₈ ─ ⌐ ∆╢ ₉⅜№╢ ↓↓≢│ ∕╣╠ꜚ ◙

─ ⅛╠╖√ ▪►♩◌ⱶ⌐ ⇔≡ ─ ⅛╠╖√ ▪►♩◌ⱶ ꜞ☻◒

╩ ⇔ ▪►♩◌ⱶ⅛╠ ▪►♩◌ⱶ╩ ⌐ ≢⅝╢ ≤⇔≡ ▪►♩◌ⱶ

╩ ⇔√ ╕√ ⌐ ∆╢꜡☺♇◒⸗♦ꜟ≤⇔≡│ ꜚ ◙ ─╟╡ ─ ╩ ╘╢↓≤

⅜≢⅝╢≤ ⅎ╢◘ ⱦ☻⌐ ╦╢╙─╩ ⇔√ ꜚ ◙ ─ ⅛╠╖√ ─

⌐ ⇔≡ ╗↓≤│₈ ⌐ ∆╢ ₉₈ ─ ₉₈ ⌐⅔↑╢

─ ⌐╟╢ ₉⅜№╢ ↓↓≢│ ▪►♩◌ⱶ ≤⇔≡ ╩ ⇔√  

↕╠⌐ ≤⇔≡ ⌂ ─╙≤≢ ─ ╩ ⇔ ─

╩ ∫≡™ↄ√╘ ╟╡ ─ ─ ◖☻♩ ⌐ ╘╢ ⅜№╢ ↓↓≢│ ⌐

╦╢ ╩ ⌂ ╩ ⌐ ™√₈LCC₉≤ ─ ╩ ⌐ ™√₈ ◖☻♩₉

⌐ ⇔ ∕╣╠─ ╩ ∆√╘ ₈ ─ ₉╩ ▪►♩◌ⱶ≤⇔≡ ⇔√

⌐ ⌐⅔↑╢ ⌐ ⇔ ⇔√HELM

꜡☺♇◒⸗♦ꜟ ╩ ∆[ 13] HELM │ ╦⅜ ⌐⅔↑╢∆═≡─ ─

⌐ ∆╢↓≤⅜ ≢№╢≤™ⅎ╟℮  
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꜡☺♇◒⸗♦ꜟ─ ─ ⅛╠ ─ ⇔⌐ ╢╕≢─ⱨ꜡ ╩

⌐ ⇔≡™╢  

⌐⅔↑╢PDCA◘▬◒ꜟ│ ꜡☺♇◒⸗♦ꜟ╩ ∆╢↓≤⌐ ╕╢⅜ ꜡☺♇◒⸗♦

ꜟ ─ ≢│ ▪►♩◌ⱶ╩ ⌐ ∆╢√╘⌐ ▪►♩◌ⱶ ─ ⌐ ╩

↑√╡ Ɽⱨ◊ ⱴfi☻─ ╩ ∆╢╟℮⌂▬fiⱪ♇♩╩ ⇔√╡∆╢↓≤⅜ ≤⌂╢   

PDCA◘▬◒ꜟ≢│ ─ ≢ ⌐꜡☺♇◒⸗♦ꜟ─ ⌐№╢ ╩

∆╢↓≤⌐╟╡ ▪►♩ⱪ♇♩ ╛▪►♩◌ⱶ ─ ╛∕─ ╩ ∆╢↓≤⌐⌂╢ ∕

─ ⱬfi♅ⱴ ◒≤⇔≡ ⇔≡™√ ≤─⅛™ ⅜ ╠╣√ ▪►♩◌ⱶ ▪►

♩ⱪ♇♩ ⅔╟┘▬fiⱪ♇♩ ─ ╩ ⇔ ≢№╣┌ ─ ⇔╛ ▬fi

ⱪ♇♩ ─ ╩ ℮↓≤⅜ ╘╠╣╢  

↓─╟℮⌂PDCA◘▬◒ꜟ╩ ∂≡ ─ ╩ ╢≤≤╙⌐ №╦∑≡ ╛

⌐ ∆╢ ─ ╩ ╢↓≤⅜ ≤⌂╢  

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.2.4  ─  

 

꜡☺♇◒⸗♦ꜟ╩ ∆╢ ∆←⌐ ⅝⌂ ⌐ ∆╢ ╛ ─ ⌂ ╩

∆╢▪►♩◌ⱶ ─♦ ♃⅜≤╣∏ ─ ⅜≢⅝⌂™√╘≢№╢ ꜡☺♇◒⸗♦ꜟ╩

∆╢√╘─♦ ♃│╒≤╪≥⅜ ≢⌂↑╣┌ ≢⅝⌂™╙─≢№╢ ⌐╟∫≡ ↕

ȠȤɆȩɞ ǵ їȠȤɆɕɁɆ ǵ ї

їɅɶȽǵ

ȠȤɆɕɁɆǲḨǬǋǦ
ǵ ὑ

ɫȶɁȭɠɅɩǵ

ȢɱɕɁɆ Ǟ
͈ ₡
ʣ ↓

͈ ȃǚ
͈ ȃǚǲȏȒ
˗ ̏

͈ ɵӢ
ǵ ↓ ὑ

 

   

 

 ⌐⅔↑╢ ─PDCA◘▬◒ꜟ (2007)
10  
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╣≡™╢♦ ♃╩ ™╢↓≤╙№╤℮⅜ ∕╪⌂⌐ ↄ│⌂™ ꜡☺♇◒⸗♦ꜟ╩ ∆╢√╘─♦

♃⅜№╠⅛∂╘ ↕╣≡™╢◔ ☻│╒≤╪≥⌂™  

╕√ ꜡☺♇◒⸗♦ꜟ╩ ∆╢⌐№√╡ ≤ ╕√ ≤▪►♩ⱪ♇♩ ─

≡─ ╩ ⇔≡™ↄ≤⌂╢≤ ♦ ♃ ─ ⌐ ⅎ≡ ∕─ ⌐ ∆╢ ╛◖☻

♩│ ⌂╙─⌐⌂╡ ꜡☺♇◒⸗♦ꜟ─ ∕─╙─⅜ ⇔ↄ⌂∫≡⇔╕℮  

↓─╟℮⌂ ╩ ⇔≡™ↄ√╘⌐│ ₁─ ─ ≢♦ ♃╩ ⌐ ⇔⌂⅜╠

─ ╩ ╖ →≡™ↄ─⅜╟™ ∕↓≢ ⌐ ∆╟℮⌐₈ ₉╩ⱴⱠ☺ⱷfi♩ⱪ

꜡☿☻─ ⌐ ╖ ╗↓≤⌐╟╡ ∕⇔≡ ⅛╠⌂╢꜡☺♇◒╩ ⇔≡™ↄ

≢ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™⅛ ∕╣╩ ∆╢√╘⌐│ ╩ ╠⌂↑╣┌⌂╠⌂™─

⅛ ∕╣╩≥─╟℮⌐⇔≡ ╢─⅛ ╕√∕─√╘─♦ ♃⅜≥↓⌐ ⇔ ∕╣╩≥─╟℮⌐⇔≡

⇔ ≥─╟℮⌐⇔≡ ⇔≡™ↄ─⅛ ╩№╠⅛∂╘ ≤⇔≡ ╘≡⅔ↄ─≢№╢  

 

 ─  

 
 

▪►♩◌ⱶ ▪►♩ⱪ♇♩ ▬fiⱪ♇♩ 

    

      

      

,♦ ♃─       

,       

      

─       

 

╩ ╘╢↓≤⌐╟∫≡ ╩ ⇔ ⇔ ∆╢ⱴⱠ☺ⱷfi♩◘▬◒ꜟ╩ ⇔≡

ↄ↓≤⌐⌂╢⅜ ⌐ ∫≡ ≢│ ⌂♦ ♃╩ ⇔ ╕√│ ╩ ⇔

≢│ ⇔√♦ ♃ ⌐╟╢ ─ ↕╛ ─ ⅝↕ ⌐≈™≡ ╩ ℮↓≤

⌐╟╡ ꜡☺♇◒⸗♦ꜟ╩ ╙ ⇔≡™╢╟℮⌂ ⌐╕≢ ╣┌ ↄ─ ⅜ ⌐ ↕

╣ ∕─℮ⅎ≢╟╡ ⌂ ╩ ⌐ ℮↓≤⅜ ≤⌂╢ ╟╡ ⌂ ┼≤≈⌂⅜∫≡™ↄ

│∏≢№╢  

꜡☺♇◒⸗♦ꜟ─ ─ ≢ ─ ╛ ─ ⅝↕ ⌐

⅜ ⌐⌂∫≡™╢╙─╙№╢ ⇔⅛⇔ ╟╡ ⌂ ╩ ⅝ ∕℮≤∆╣┌ ≤⌂

╢ ╙ ↄ ≡ↄ╢│∏≢№╢ ⌂ ≤ ─ ╖ ╦∑╛ ─ ≤ ≤─

⌐ ╕╠∏ ₁─ ꜠ⱬꜟ⌐⅔™≡╙ ─♃▬Ⱶfi◓ ─ ╡ ╖ ─
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─ ─ ⌐ ╦╢≤↓╤╕≢ ⌐ ⅜ ⅜∫≡ↄ╢  

─ ≢ ╟╡╙ ⌂─│ ↓─╟℮⌂ ⌐ ∂≡™╢↓≤╩ ⇔ ⌐╟∫≡

╩ ╡√™─⅛ ╕√∕─ ╩ ⌐ ™╢─⅛≤™∫√ ╩ ⌐∆╢↓≤≢№╢ ∕⇔≡

∕─ ╩ ≢ ⇔≡⅔↑┌ ─√╘⌐ ╩ ∆╢─⅛⌐≈™≡ ⌐≢╙╦⅛╡

╛∆ↄ ∆╢↓≤⅜≢⅝╢ ⇔ ⌐│ ─ ≤◖☻♩⅜ ≤⌂╢↓≤╩ ⌐ ⅎ⌂↑

╣┌⌂╠⌂™ ⇔√꜡☺♇◒⸗♦ꜟ⌐≈™≡│ ▬fiⱪ♇♩⅛╠▪►♩ⱪ♇♩ ▪►♩ⱪ♇♩⅛╠

▪►♩◌ⱶ≤™℮꜡☺♇◒⅜ ⇔™⅛≥℮⅛╩ ⌐ ⇔ ⇔™♦ ♃╩ ↑ ⅎ⌂⅜╠ ꜡☺

♇◒⅜ ⇔™⅛≥℮⅛╩ ⌐ ⇔ ⇔™♦ ♃╩ ⅎ⌂⅜╠꜡☺♇◒⸗♦ꜟ╩ ⇔≡™ↄ

∆⌂╦∟ ╩ ⇔≡™ↄ ⅜№╢  

⌐꜡☺♇◒⸗♦ꜟ─ ─ ⅎ ╩ ∆  

1  ⱪ꜡☿☻  

◘▬◒ꜟ─ ≤⇔ ─ ╩ ⇔ ╡─ ⅜ ╦╣

√⅛≥℮⅛─ ╩ ℮  

2  ▪►♩ⱪ♇♩  

↕╣√▬fiⱪ♇♩ ─ ≤ ╠╣√▪►♩ⱪ♇♩─ ╩ ⇔ ▬fiⱪ

♇♩⌐ ⇔≡ ⌂▪►♩ⱪ♇♩⅜ ╠╣≡™╢⅛≥℮⅛ ∆╢ ╕√ ─▪►♩ⱪ

♇♩╩ ⇔ ╩ ∆╢  

3 ▬fiⱪ♇♩─ ─  

≤∆╢▪►♩◌ⱶ⅜ ╠╣≡™╢ ≢╙ ▬fiⱪ♇♩ ▪►♩ⱪ♇♩╩ ∆╢ ╩ ∆

╢ ╕√ ⌐▪►♩ⱪ♇♩⅜ ⅝ↄ ⌂╢ │ ▬fiⱪ♇♩─ ╩ ∆╢  

4  ▪►♩◌ⱶ  

╛ ⌐ ─ ╛ ─ ╩ ™ ≤∆╢▪►♩◌ⱶ

⅜ ╠╣≡™╢⅛≥℮⅛╩ ∆╢  

5 ▬fiⱪ♇♩─ ⇔ 

≤∆╢▪►♩◌ⱶ⅜ ≢⅝≡™⌂™ ∕─ ╩ ⇔√℮ⅎ≢▬fiⱪ♇♩ ▪►♩ⱪ♇

♩─ ⇔╩ ℮  

6 ─  

⇔√▬fiⱪ♇♩⌐ ≤∆╢◖☻♩≤ ∕╣⌐╟∫≡ ↕╣╢▪►♩◌ⱶ─ ⅜

⅛≥℮⅛ ⇔ ⌐ ∂≡ ▬fiⱪ♇♩─ ⇔╩ ℮  
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ᵣ ʣǵ ͔

ǞǦȢɱɕɁɆǓ ᵣ ʣᾍꜘ֯ ǒ
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Ʊ ɵ Ҳ
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ƱƱ  

ƱƱȠȤɆȩɞ
Ʊ ɵ◙

ɕɫȹȷ ͔

ǰǑȑǲ ǵ ЊƲ
Ҳș ǪǭǋȒǒ

NO

YES

YES
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NO

NO

Ȣ
ɱ
ɕ

Ɇ
ǵ
Ẁ

П↓ ǰǑȑὕ

YES

 

 ─  

 

2.2.5  ─  

  

2.2.1 ⌐⅔™≡ ⇔√꜡☺♇◒⸗♦ꜟ⌐⅔↑╢ ⌐⅔™≡ ∆╢≤≤╙⌐ ∆

╢╙─≢№╢ ⌂⅔ ─℮∟₈Sꜝfi◒ ₉≤│ ⌐⅔™≡ ⅜ ⇔

ↄ ┼─ ╩⅝√∆ ╣⅜№╢↓≤⅛╠ ⅜ ↕╣≡⅛╠ ⌐ ╩ ℮ ꜝfi

◒⅔╟┘₈Aꜝfi◒ ₉≤│ ⅜№╡ ╩ ℮ ⅜№╢ ꜝfi◒≤⇔≡ ∆╢  

 

1 ה ⌐ ╦╢ ─ ▪►♩ⱪ♇♩  

a ◗Ⱶ  

◗Ⱶ │ №√╡ m
3─ ⅜ ⌐ ⇔≡™╢⅛╩ ⇔√ (m

3
/km)≢№╡

─ ⌐╟╡ ↕╣╢ ⌐ ⇔√ ⌐ ∆╢  

 

 

 

 

◗Ⱶ m
3
/kmה   

◗Ⱶ m
3
/ kmה  

/  
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b  

│ №√╡ kg─ ⅜ ⌐ ⇔≡™╢⅛╩ ⇔√ (kg/km)≢№

╡ ─ ⌐╟╡ ↕╣╢ ⌐ ⇔√ ⌐ ∆╢  

 
  

c  

│ №√╡ kg─ ⅜ ⌐ ⇔≡™╢⅛╩ ⇔√ (kg/km)

≢№╡ ─ ⌐╟╡ ↕╣╢ ⌐ ⇔√ ⌐ ∆╢  

 

 

 

 

d ╓↓  

╓↓ │ №√╡ ─ ╓↓⅜ ⇔≡™╢⅛╩ ⇔√ ( /km)≢№╡

─ ⌐╟╡ ↕╣╢ ⌐ ⇔√ ⌐ ∆╢  

 

 

e  

╩ ↓∆ ─№╢ ⅜ №√╡ ⇔≡™╢⅛╩ ⇔√ /

km ≢№╡ ─ ⌐╟╡ ↕╣╢ ⌐ ⇔√ ⌐ ∆╢  

 
 

f  

│ ⌐⅔↑╢ ─ ⇔≡™╢ ─ ≈╕╡ ─  

╩ ⇔√ % ≢№╡ ─ ⌐╟╡ ↕╣╢ ⌐ ⇔

√ ⌐ ∆╢  

 

 

 

 

 

%   1  
×365  

/km/   
S /km  

/  

╓↓ /kmה  
/  

kg/kmה   
/  

kg/ kmה  

kg/ kmה  

Sꜝfi◒ ╓↓ / kmה  

 

kg/kmה   
/  
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g  

╩ ↓∆ ─№╢ ─ ╩ ⌐ ≢⅝≡™╢⅛╩ ⇔√ % ≢№╡ ─

⌐╟╡ ↕╣╢ ⌐ ⇔√ ⌐ ∆╢  

 

 

 

h MTTR  

╩ ↓∆ ─№╢ ─ ╩ ⌐ ≢⅝≡™╢⅛╩ ⇔√ ≢№╡

─ ⌐╟╡ ↕╣╢ ⌐ ⇔√ ⌐ ∆╢  

 
 

i)  

╩ ↓∆ ─№╢ ╩ ⌐ ≢⅝≡™╢⅛╩ ⇔√ % ≢№╡ ─

⌐╟╡ ↕╣╢ ⌐ ⇔√ ⌐ ∆╢  

 

 

 

j MTTR  

╩ ↓∆ ─№╢ ╩ ⇔√ ⌐ ⌐ ≢⅝≡™╢⅛╩ ⇔√

≢№╡ ─ ⌐╟╡ ↕╣╢  

 

 

 

 

k  

Aꜝfi◒ ⅜ ⇔⌂™ ─ ╩ ⇔√ % ≢№╡ ⌐⅛

⅛╢ ─ │₈ ₉₈ ₉─ ⌐ ╘ Aꜝfi◒

─ ╩ ≤∆╢ ─ ⌐⅔™≡ ∆═⅝ ⅜≥─

⇔≡™╢─⅛╩ ∆ ≢№╡ ─ ⌐╟╡ ↕╣╢.  

 

 

 

 

 

 

  
Sꜝfi◒  

%  
Aꜝfi◒ ─№╢  

 

 

  

MTTR  

 

Sꜝfi◒─  

 

⅛╠1 ⌐ ⇔√  

Ɇ    

⅛╠1 ⌐ ⇔√  

Ɇ ╕≢─  

%   

 

Sꜝfi◒─  

 

%   

 

Sꜝfi◒─  
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l  

│ ─ ╩ ⌐ ≢⅝≡™╢⅛╩ ⇔√ (%)≢№╡ ─ ⌐╟╡

↕╣╢ ⌐ ⇔√ ⌐ ∆╢  

 

 

 

 

m MTTR  

─ ╩ ∆╢√╘⌐ ⅜ ╩ ∫≡ ⇔≡™╢⅛╩ ∆

≢№╡ ─ ⌐ ∆╢ ⅜ ⌐ ⇔√ ╩ ∆╢√╘─╙─≢№╢ 1

№╢™│ ⌂ ⌐ ∆╢ ≤2 №╢™│ ─ ⌐ ∆╢

⌐ ╩ ℮ │ 1 №╢™│2 ≤∆╢  

 

 

 

 

 

n ה MTTR  

─ ╩ ∆╢√╘⌐ ה ⅜ ╩ ∫≡ ⇔≡™╢⅛╩ ∆

≢№╡ ─ ⌐ ∆╢ ⅜ ⌐ ⇔√ ╩ ∆╢√╘─╙─≢№╢ 1

№╢™│ ⌂ ⌐ ∆╢ ≤2 №╢™│ ─ ⌐ ∆╢

⌐ ╩ ℮ │ 1 №╢™│2 ≤∆╢  

 

 

 
 

o MTTR  

─ ╩ ∆╢√╘⌐ ⅜ ╩ ∫≡ ⇔≡™╢⅛╩ ∆

≢№╡ ─ ⌐ ∆╢ ⅜ ⌐ ⇔√ ╩ ∆╢√╘─╙─≢№╢ 1

№╢™│ ⌂ ⌐ ∆╢ ≤2 №╢™│ ─ ⌐ ∆╢

⌐ ╩ ℮ │ 1 №╢™│2 ≤∆╢  

 

 

 

 

 

 

 

%   1  

 
 

 

  
 

ה   
 

 

Aꜝfi◒ ─ ⅜№╢  

Ɇ    

Ɇ    

Ɇ    
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p ה MTTR  

─ ╩ ∆╢√╘⌐ ה ⅜ ╩ ∫≡ ⇔≡™╢⅛╩ ∆

≢№╡ ─ ⌐ ∆╢ ⅜ ⌐ ⇔√ ╩ ∆╢√╘─╙─≢№╢ 1

№╢™│ ⌂ ⌐ ∆╢ ≤2 №╢™│ ─ ⌐ ∆╢

⌐ ╩ ℮ │ 1 №╢™│2 ≤∆╢  

 

 

 

 

q  

♩fiⱠꜟ ─ ⅜ ─ ╩ ∆╢√╘⌐ ╩╙∫≡ ⇔≡™╢⅛╩

∆ ≢№╡ % ⌐╟╡ ∆╢  

 

 

 

 
r ─ ▪►♩◌ⱶ  

─ │ №╢1km ╩ ⅜ ⇔√ ⌐ ∕─ ≢ ─ ∆╢

≢№╡ ─ ⌐╟╡ ↕╣╢  

 

 
 

 

 

2 ⌐ ╦╢ ─ ▪►♩ⱪ♇♩  

a  

⇔≡⅛╠ ╙⇔ↄ│ ╩ ∏╢╕≢─ ≢ ∆ ⌐ ⇔√ ⌐

∆╢  

 

b MTTR  

⌐ ∆╢ ─ ╩ ∆╢√╘⌐ ⅜ ╩ ∫≡ ⇔≡™╢⅛╩

∆ ≢№╡ ─ ⌐ ∆╢ ⅜ ⌐ ⇔√ ╩ ∆╢√╘─╙─

≢№╢ 1 №╢™│ ⌂ ⌐ ∆╢ ≤ 2 №╢™│ ─

⌐ ∆╢ ⌐ ╩ ℮ │ 1 №╢™│2 ≤∆╢  

 

 

 

ה   
 

%      
×  

 365 ×  

 

  
 

Ɇ    

( ) 

 

Ɇ    

( / ◐ )꜡     
◐ (꜡ ◐ )꜡ 
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c MTTR  

⌐ ∆╢ ─ ╩ ∆╢√╘⌐ ⅜ ╩ ∫≡ ⇔≡™╢⅛╩ ∆

≢№╡ ─ ⌐ ∆╢ ⅜ ⌐ ⇔√ ╩ ∆╢√╘─╙─≢№

╢ 1 №╢™│ ⌂ ⌐ ∆╢ ≤ 2 №╢™│ ─ ⌐

∆╢ ⌐ ╩ ℮ │ 1 №╢™│2 ≤∆╢  

 

 

 

d  

─╦∞∟ ╣╛└┘ ╣⌐╟╢ ⅜ ⌂ↄ ⅔ ⅜ ⌐ ∂╢ ─ ─ ╩ ∆

% ≢№╡ ─ ⌐╟╡ ↕╣╢ ⌂⅔ MCI⅜4 ─ ⌐≈™≡│ BMS⌐╟╡

∆╢  

 

 

 

e  

⅜ ─ ╩ ∆╢√╘⌐ ╩╙∫≡ ↕╣≡™╢⅛╩ ∆ ≢

№╡ ─ ╩ ⇔≡™╢ ╩∕─ ≤∆╢  

 

 

f ⇔√◗Ⱶ ╣─ PA  

Ɽ ◐fi◓◄ꜞ▪⅜ ─ ╩ ∆╢√╘⌐ ╩╙∫≡ ↕╣≡™╢⅛╩ ∆

/ ≢№╡ Ɽ ◐fi◓◄ꜞ▪─ ╩ ⇔≡™╢ ╩∕─ ≤∆╢  

 

 

g ה ▪►♩◌ⱶ  

│ ⅜ ≥╣∞↑ ⇔≡™╢⅛╩ ∆ ≢№╢ ⌐

⇔√ ⌐ ∆╢ ╕√ ⌐≈™≡│ ⅜ ≥╣∞↑ ⇔≡

™╢⅛╩ ∆ ≢№╢  

 

 

 

 

 

 

 

 

 

 

  
Ɇ    

─ MCI⅜4 ─ km  
    

km  
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h ▪►♩◌ⱶ  

 ⌐╟╡ ≥╣∞↑ ⅜ ╩ ⇔√⅛╩ ∆ ≢№╡ ─ ⌐╟╡

↕╣╢ ⌐ ⇔√ ⌐ ∆╢  

 

                             

(hr/ )                                      

      

× Ⱨ ◒ ( /  hr)  × (hr/ ) × / )  

 

 

i  

 ≥╣∞↑ ╩ ⇔≡™╢⅛╩ ∆ % ≢№╡ ─ ⌐╟╡ ↕╣╢

⌐ ⇔√ ⌐ ∆╢  

                               

  

                                 

 

j CS ⌐╟╢  

│ ─ ⌐ ⇔≡ ⅜≥╣╒≥ ⇔≡™╢─⅛╩

∆ ≢№╢ ⌐≈™≡─ ╩ ℮ ⌐≈™≡₈╦⅛╠⌂™₉╩ ↄ5 ─

╩ ─ ™ ₈ ⌐ ₉₈╛╛ ₉₈≥∟╠≤╙™ⅎ⌂™₉₈╛╛ ₉₈ ⌐ ₉

⌐∕╣∙╣5 4 3 2 1 ≤ ╩ ↑ ⌐ ⇔√╙─≢№╢

─ ⌐ ╦╢ ⌐ ⇔≡ ⅜≥╣╒≥ ⇔≡™╢─⅛╩ ∆ ≢№╡ CS

⌐╟∫≡ ╠╣√ ─ ╩ ∆  

 

 

 

(km/ hr )  (km/ hr)  

 

(km )  (km )  

Ɇ (hr) × km)  

365  × 24hr × km  

(%)  1  
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24h

(MTTR)
24h

(MTTR)
24h

(MTTR)

(MTTR)

(MTTR)

(MTTR)

(MTTR)

(MTTR)

 

 

 

 

 

 ♦ ♃  
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2.3   

 

≢│ ΓNew Public ManagementΔ ⌐ ≠ↄ ≤ ◦☻♥ⱶ─ ⌐≈™≡

≤╡╕≤╘╢≤≤╙⌐ ⌐⅔↑╢ ⱴⱠ☺ⱷfi♩◦☻♥ⱶ≤⇔≡ ─ⱴⱠ☺ⱷ

fi♩≤ ─ⱴⱠ☺ⱷfi♩─2≈─ⱴⱠ☺ⱷfi♩◘▬◒ꜟ⌐≈™≡ ∆╢≤≤╙⌐

≢№╢ ⌐⅔↑╢ ╩ ≤⇔≡ ꜡☺♇◒⸗

♦ꜟ HELM Hanshin Expressway Logic Model─ ╩ ∫√  

─ⱴⱠ☺ⱷfi♩◘▬◒ꜟ│ ꜠ⱬꜟ ꜠ⱬꜟ ꜠ⱬꜟ─ ⌂ⱴⱠ☺ⱷ

fi♩◘▬◒ꜟ⌐ ≠⅝PLAN-DO-SEE-ACTION╩ ⇔≡™ↄ↓≤≤≤╙⌐ ─ⱴⱠ☺ⱷfi♩

◘▬◒ꜟ│꜡☺♇◒⸗♦ꜟ⌐ ≠™≡◘▬◒ꜟ⅜ ⇔ ⌐ ∂≡ ꜡☺♇◒⸗♦ꜟ ╩ ⇔

≡™ↄ╙─≢№╢ ╕√ ≢ ═╢≤⅔╡ ─ ⌐⅔™≡│ BMS╩

™≡ ─ ╛ ⌐⅔↑╢ ─ ╩ ∆╢↓≤⌐╟∫≡ ─ ⅜ ™

╩ ⌐ ∆╢≤≤╙⌐ ↓─ ↕╣√ ⅜ ⌂ ≤⌂

╢ ↓─√╘ ≢ ⇔√꜡☺♇◒⸗♦ꜟ─ ⌐ ╩ ⇔√꜡☺♇◒⸗♦ꜟ─ ╩

∆╢ ⅜№╢ ꜡☺♇◒⸗♦ꜟ─ ⌐≈™≡│ ─ ╖⌐╙ ∆╢↓≤⅛╠

≢ ═╢↓≤≤∆╢  

╕√ ⇔√꜡☺♇◒⸗♦ꜟ⌐≈™≡│ ─℮∟ LCC ⌐╟╢ ⅜ ⌂

₈ ₉₈ ₉ ╩ ≤∆╢≤≤╙⌐ ─ ─ ╩╙ ╗ ⌂

≤⌂∫≡⅔╡ ₁─ ─ ⅜ ∆╢ ┼ ╢ ╩ ⇔ ⌂ ╩

∆╢↓≤≢ ₁─ ─ ╩ ⇔ ⌂ ╩ ∆╢♠ ꜟ≤⇔≡

∆╢↓≤╩ ⇔≡™╢ ⌐≈™≡ ▬fiⱪ♇♩-▪►♩ⱪ♇♩- ▪►♩◌ⱶ- ▪►

♩◌ⱶ≤⇔≡ ₁ ╩ ™ ♠ꜞ ⌐⅔↑╢ ╩ ⌐⇔√ ↓─↓≤⌐╟╡ ⅛

⅜ ⇔√≤⅝─ ⅜≥↓⌐№╢─⅛ ≤™∫√↓≤⅜ ⌐⌂╢  

↕╠⌐ ⇔√ ⌐≈™≡ 3 ─ 1)ꜞ ☻◒ ⌐╟╡▪►♩◌ⱶ─№╢

╩ ∆╢╟℮⌐ ╘√╙─ 2) ─Ɽⱨ◊ ⱴfi☻ ╩ ∆√╘⌐ⱬfi♅ⱴ ◒ ⌐ ╘√╙─

3) ─ ╩ ∆╢√╘⌐ ╩ ∆╢√╘─ ╩ ╘√╙─ MTTR Mean Time To 

Repair ╩ ⇔√ ↓─℮∟ ꜞ☻◒ ⌐╟╢ ─ ⌐≈™≡ ≢ ═╢↓≤≤

⇔√™  

꜡☺♇◒⸗♦ꜟ│ ─ ╩ ⇔√╙─≢№╡ ⇔≡™╢

╙ ⌐╦√╢ ─ ⅜ ↄ⌂∫≡╙ ⌐⅔↑╢ ─ ╣│ ∂⌐⌂╢√╘ ₁─ ╩

⇔⌂⅜╠ ╩ ╘╢↓≤⌐⌂╢  
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꜡☺♇◒⸗♦ꜟ⌐ ≠ↄꜞ☻◒ ⌐╟╢  

 

3.1   

 

≢│ NPM ⌐ ≠ↄ ≤ ◦☻♥ⱶ⌐≈™≡ ╩ ℮≤≤╙⌐ ↓

╣╠╩┤╕ⅎ≡ ⌐⅔↑╢ ꜡☺♇◒⸗♦ꜟ≤⇔≡ ꜡☺♇◒⸗♦ꜟ

HELM Hanshin Expressway Logic Model[ 1] - [ 3]╩ ⇔ ⌐≈™≡ ∆╢≤≤╙⌐

⌐⅔↑╢ ─ ⌐≈™≡ ╩ ∫√  

≢│ ─ꜞ☻◒ⱴⱠ☺ⱷfi♩≤ ─ ⌐≈™≡ ═╢≤╙⌐ ⌐⅔™≡

⇔√ ꜡☺♇◒⸗♦ꜟ╩ ™≡ ⌐⅔↑╢ ⌂ ─℮∟

⌐ ⇔ ꜞ☻◒ⱴⱠ☺ⱷfi♩─ ⅛╠ ─ ╩

∆╢√╘─ ⌐≈™≡ ∆╢  

ꜞ☻◒─ │ ≢№╢⅜ ꜞ☻◒╩₈ ─ ↓╢ ₉≤₈ ↓∫√ ─ ─ ⅝↕₉─

≤⇔≡ ∆╢ ⌐⅔↑╢ꜞ☻◒≤│ ╛ ─ ╩ ∫√ ⌐ ∏

╢ ╛ ─ ≤⇔≡ ⅎ╢↓≤⅜≢⅝ ─ꜞ☻◒ⱴⱠ☺

ⱷfi♩─ ╩꜡☺♇◒⸗♦ꜟ≤⇔≡ ⌐ ⇔ ▪►♩◌ⱶ ▪►♩ⱪ♇♩

─ ╩ ∂≡ ─ꜞ☻◒ ─ ⌐≈™≡ ∆╢  

∆⌂╦∟ ꜞ☻◒ ⅜ ™ ⌐ ⇔≡│ ⱷfi♥♫fi☻─꜠ⱬꜟ╩ →≡ꜞ☻◒ ╩ ╢

≤≤╙⌐ ꜞ☻◒ ⅜ ⌐ ™╙─⌐≈™≡│ ╩ ⅝ →╢↓≤⌐╟╡ ◖☻♩╩

∆╢ ∕╣⌐╟╡ ─ꜞ☻◒╩Ᵽꜝfi☻╟ↄ ⇔≈≈◖☻♩ ╩ ∆╢↓≤⅜

≢⅝╢  
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3.2  ꜞ☻◒ⱴⱠ☺ⱷfi♩≤  

 

3.2.1  ꜞ☻◒ⱴⱠ☺ⱷfi♩─  

 

ꜞ☻◒│ ⌐│₈ ₉ ∆⌂╦∟₈ ™ ─ ₉≤™℮ ≢ ╦╣╢⅜ ╟╡ ↄ

ⅎ≡ ™ ≤ ™ ─ ─ ╩ ╗₈ ₉≤ ⅎ╠╣╢↓≤╙№╢  

⌐≤∫≡─ꜞ☻◒≤│ ⌐│₈ ─ ╩ ∆╢ ─ ₉≤ ⅎ╠╣╢

⅜ ≢│ ╟╡ ↄ₈ ⅜ ╖ ∆ ⌐ ⇔≡ ╩ ⅎ╢≤ ⅎ╠╣╢ ─

₉≤⇔≡ ╗⇔╤ ─ ≤™℮ ≢ ⌐ ⅎ╠╣╢╟℮⌐⌂∫≡⅝≡™╢  

ꜞ☻◒ⱴⱠ☺ⱷfi♩≤│ ─ ╩ ⇔≡™ↄ√╘⌐ ⅜ ╩ ∫≡™ↄ℮ⅎ≢

⌐ ∆╢ ─ ₁⌂ꜞ☻◒╩ ⌐ ∆╢ ≢№╢ ꜞ☻◒ⱴⱠ☺ⱷfi♩│ ╙≤╙≤

─ ⌐ ∆╢ ╛ ⌐⅔↑╢ ─ ≤™℮ ⅛╠ ╕╣ ⇔≡⅝√╙─≢№

╢⅜ ⌐⅔↑╢ ╩ ∆╢ ⅜ ╕∫≡⅝≡™╢ ≢ ≢│ ⌂ꜞ☻◒

╩ ∆╢√╘─ ≤⇔≡ ↕╣╢╟℮⌐⌂∫≡⅝≡™╢ │ ∕─ ⌐ ∫≡ ╩

∫≡™ↄ℮ⅎ≢ ─ ⅛╠ ∂╢ꜞ☻◒─╖⌂╠∏ ⌐ ∆╢ꜞ☻◒⌐╙ ⇔

≡™╢ ⅜ ∕─ ╩ ⇔≡™ↄ√╘⌐│ ↓─╟℮⌂ꜞ☻◒⌐ ⌐ ∆╢↓≤⅜

≢№╢  

ꜞ☻◒ⱴⱠ☺ⱷfi♩⌐⅔™≡│ ⌐ ─ ╛ ─ ⌐ ⇔≡ ≥─╟℮⌂ꜞ☻◒

⅜№╢⅛╩ ⇔ ꜞ☻◒≤⇔≡ ∆╢↓≤⅜ ≤⌂╢ ꜞ☻◒─ ⅔╟┘ │ ↕╣≡

™⌂™ ─ ╛ ⌐ ∆╢╙─╩ ╘≡ ⌂ ╩ ╓∆ ─№╢╙─╩ ╠∆↓≤

─⌂™╟℮ ⌐ ╦╣⌂↑╣┌⌂╠⌂™  

↕╣√ꜞ☻◒│ ∕╣∙╣─ꜞ☻◒⅜ ⇔√ ─ ┼─ ≤ ⌐ ≠⅝

⌐≤∫≡─ ╩ ↕╣⌂↑╣┌⌂╠⌂™ ╕√ ∏⇔╙ ≡─ꜞ☻◒⌐≈™≡ ⌐

∆╢↓≤⅜≢⅝╢╦↑≢│⌂™⅜ ꜞ☻◒─ │ ⅜ ≢⅝╢ ⌂ ╩ ™≡

⌂ ≢ ⌂ ⅜ ≤⌂╢╟℮ ╦╣╢↓≤⅜ ╕⇔™  

ⅎ┌ ⌐ ∆╟℮⌐ꜞ☻◒─ ≤∕─ ╩∕╣∙╣₈ ₉ ₈ ₉ ₈ ₉⌐

⇔ ≤ ─ ∑⌐╟╡ ∆╢↓≤ ⅜ ⅎ╠╣╢  

↓─ 1 ꜞ☻◒─ ⅜ ⅝ↄ ⅛≈ꜞ☻◒─ ⅜ ™≤ ↕╣╢ꜞ☻◒ 2

│ ™⅜ ─ ⅝⌂ꜞ☻◒ ╕√│3 │ ↕™⅜ ∕─ ─ ™ꜞ☻◒ 4

⅜ ↕ↄ ⅛≈ ╙ ™ꜞ☻◒ ≤™℮ ⌐ ╩ ∆╢↓≤⅜≢⅝ ∕─ ⌐

≠⅝ ∆═⅝ꜞ☻◒╩ ∆╢  

ꜞ☻◒─ ⌐╟╡ ∆═⅝↓≤≤↕╣√ꜞ☻◒╩ ≤⇔≡ ꜞ☻◒ⱴⱠ☺ⱷfi♩ ╩ ⇔
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≢⅝╢ꜞ☻◒ ╩ ╘⌂↑╣┌⌂╠⌂™ ∕─℮ⅎ≢ ∕─ ─ ⌐ ꜞ☻◒⅜ ╕╢╟

℮⌐ ꜞ☻◒ ╩ ⇔⌂↑╣┌⌂╠⌂™ ꜞ☻◒⌐≈™≡│ ₈R C E₉─ ⌐╟╡

↕╣ ꜞ☻◒E ╩ ↕ↄ∆╢⌐│ ꜞ☻◒╩ ↕∑╢ C╩ ∆╢↓≤⅜ ≤⌂╢  

 

 

 

 

 

 

 

 

  

 

 

 ꜞ☻◒─ ▬ⱷ ☺ ꜞ☻◒ ─ (2003)
4  

 

3.2.2    

 

─ ⅜∕─╕╕ ─ ⌐ ⅜╢ ⅜ ⅎ≡™╢ ⅜ ╠─ ╩

╘╢√╘⌐ ╩ ∆╢∞↑≢⌂ↄ ⌂ ╩ √∆↓≤⅜ ╘╠╣╢╟℮⌐⌂∫√⅛╠≤

ⅎ╠╣╢  

─ ╩┤╕ⅎ≡ ╩ ↕∑╢√╘⌐│ ꜞ☻◒ⱴⱠ☺ⱷfi♩─ⱪ꜡☿☻⅜

↕╣╢ ↓─ⱪ꜡☿☻⅜ ≢№╡ ≤│ ⅜∕─ ╩ ⅛≈ ⌐

∆╢√╘⌐ ⌐ ↕╣ ↕╣╢ ⅔╟┘ⱪ꜡☿☻≢№╢ ∕─ ─ │

─ ⅛≈ ⌂ ⌐ ⌐ ╩ ⅎ╢↓≤─≢⅝╢ ╕≢ ╘╠╣⌂↑╣┌⌂╠⌂™

│ ⌐⅔™≡ ⅜ ∆╢◦☻♥ⱶ ⅜ ∆╢√╘─ ≢№╢⅜

⌐ ⅜ ─ ⌐ ╢ꜞ☻◒╩ ↕∑ ⌐ ⇔≡™ↄ√╘⌐╙ ≢№╢

│ ⅜ ╩ ℮℮ⅎ≢ ⅛∆↓≤─≢⅝⌂™╙─≢№╡ ─ ≢ ⌐ ⇔≡

⅝√⅜ ⌂ ⌐ ∆╢ ╩ ≤⇔≡ ─ ⅜ ╦╣ 1990 ⌐⅔

™≡ ₈ ─ ⱨ꜠ ⱶ꞉ ◒₉ ™╦╝╢COSO ꜠ⱳ ♩⅜ ↕╣ 2002 7 ⌐│

SOX ⅜ ↕╣√  

∕─ │ ─ ─╖⌂╠∏ ◖fiⱪꜝ▬▪fi☻╛ ─ ╩╙ ∆╢╙─≤⌂

Control

Exposure

Risk
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∫≡⅔╡ ⌐⅔↑╢ ─№╡ ⌐ ⇔≡ ─♦ⱨ□◒♩☻♃fi♄ ♪≤ ⌂↕╣≡™╢  

╦⅜ ⌐⅔™≡╙2000 ⌐ ∫≡ ─ ⅜ ⇔√ ↓─ │ ╛ ╡╩

∆╢√╘─ ╖⅜ ≢№∫√√╘≢№╢≤─ ⅛╠ ⌐╟∫≡

⅜ ─ ╛ ╩ ⇔√ ╩ ⇔ ⅜∕╣╩ ∆╢

─ ⌐ ≠™√ ╖⅜ ↕╣ 2006 6 ⌐│ SOX ⅜ ↕╣√  

─ ⅎ │ ─ ╩ ≤⇔≡ ↕╣ ↕╣√╙─≢№╢⅜ ≢│ ╗⇔

╤ ⅜ ⌐ ╢ ⅎ ╛ⱪ꜡☿☻╩ ∆╢↓≤⌐╟╡ ☻♥ ◒ⱱꜟ♄ ┼

─ ╩ √⇔≈≈ ╩ ∆╢√╘⌐ ⌂◦☻♥ⱶ≤⇔≡ ↕╣ ⇔⅜

╦╣≡⅝≡™╢  

 

3.2.3   ꜞ☻◒ⱴⱠ☺ⱷfi♩≤ ─  

 

│ ꜞ☻◒ⱴⱠ☺ⱷfi♩╩ ⌐ ℮√╘⌐ ≢№╡ ∫≡ │ꜞ☻◒ⱴⱠ

☺ⱷfi♩╩ ⅎ╢╙─≤™℮↓≤⅜≢⅝╢ ≢ ⅜ ≢№╢√╘⌐│ ∕╣⅜ꜞ☻◒ⱴ

Ⱡ☺ⱷfi♩⌐╟╢ ⌂ꜞ☻◒─ ╩ ╕ⅎ≡ ↕╣╢ ⅜№╢  

⌂ꜞ☻◒ⱴⱠ☺ⱷfi♩⅔╟┘ │ ⅜ ☻♥ ◒ⱱꜟ♄ ⌐ ∆╢ ╩ √⇔

≈≈ ╩ ∆╢√╘⌐ ⌂╙─≢№╢ ↓─ ≢ ⌂ꜞ☻◒ⱴⱠ☺ⱷfi♩

⅔╟┘ ╩ ∆╢↓≤│ ⅜ √╢√╘─ ≢№╢≤™℮↓≤⅜≢⅝╢ ⌂ 

ꜞ☻◒ⱴⱠ☺ⱷfi♩⅔╟┘ ⅜ ↕╣≡™╢↓≤⌐╟╡ │ ╟╡ ≢ ⌂

╩ ℮↓≤⅜ ≤⌂╢ ╕√ ꜞ☻◒ⱴⱠ☺ⱷfi♩⅔╟┘ │ ∕╣∙╣⅜ ⌂╢ ╩

∟ ∫√ ╩ ≡ ⇔≡⅝√⅜ ╩ ╡ ↄ ₁⌂ꜞ☻◒⌐ ⇔ ╩

∆╢≤™℮ ⅛╠│ ─ ╩ ⇔≡⅔╡ ─≤⅔╡₈ ₉₈ ₉₈

₉─3 ─ ≤⇔≡ ⅎ╢↓≤⅜≢⅝╟℮  

⅜ ⌐ ∆╢√╘⌐│ ⱪ꜡☿☻⌐ ─ ≢№╢₈ ⌂

₉⅔╟┘₈ ⌂ ₉⅜ ⇔≡™╢↓≤⅜ ≢№╢ ╕√ ≤│ ⅜

∕─ ╩ ∆╢√╘⌐ ╩ ⅛≈ ⌐ ∆╢√╘─ ≢№╡

─ ₁⌂ ─ ≤⌂╢ ─ ∕╣╠⌐ ∆╢ │ ↓─

≢ ╦╣╢ ∕╣╝ⅎ │ ─ ─ ╛ꜞ☻◒ⱴⱠ☺ⱷfi

♩ ⌂ ⌐ ╩ ╓∆≤≤╙⌐ ─∕─ ─ ≢№╢ ⌂ ◖fi

♩꜡ ꜟ╛⸗♬♃ꜞfi◓─ ⌐╙ ╩ ╓∆  

│ ⌐╟∫≡ ↕╣╢ ≢№╡ ⅜ ⌂ ╩

⇔ ⅛≈ ∆╢ ⌐ ∆╢↓≤⌐╟∫≡ ╘≡ ╩ ∆╢√╘─ ╩ 
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℮↓≤⅜≢⅝╢ ∫≡ ⅜ ╩ ⅛≈ ⌐ ∆╢√╘⌐│ ─

⅔╟┘ ⅜ ⌐ ╦╣╢↓≤⅜ ≢№╢  

⌂ ⌐⅔↑╢ ⌐│ ≢ ↕╣√ ∞↑≢⌂ↄ ⅛╠ ╠╣╢

╛ ⌐ ∆╢ ╙ ╕╣╢ │ ↕╣√ ⅔╟┘ ⌐╟∫≡

╦╣╢⅜ ⌐╟╢╙──╒⅛ ∑ ─ ⌐╟╢ ╙ ╕╣╢  

ⅎ┌ ╩ ℮℮ⅎ≢ ⌂ │ ─ ╕√│ ⌐ ≠⅝

⅜ ╩ ≡ ∕─ ╩ ⌐ ⇔ │ ⅛╠ ↑√ ╩ ⇔√℮ⅎ≢

⌐ ∆╢≤™℮ ╩ ™∞ ⅝⌂ⱴⱠ☺ⱷfi♩◘▬◒ꜟ≤ ─ ⅛╠─ ⌐ ≠⅝

⌐⅔™≡ ╦╣╢ ↕⌂ⱴⱠ☺ⱷfi♩◘▬◒ꜟ─ ∑⌐╟╡ ╦╣╢  

╕√ ⌂ ─√╘⌐│ ◖fiⱧꜙ ♃◦☻♥ⱶ╛▬fi♃ Ⱡ♇♩ ▬fi♩ꜝⱠ♇♩ ─Ⱡ

♇♩꞉ ◒╙ ≢№╢ ⅜ ⅝ↄ⌂╡ ⅜ ↄ⌂╣┌⌂╢╒≥ ◖fiⱧꜙ ♃◦

☻♥ⱶ⌐╟╢ ♦ ♃ ─ ⅜ ╕╢ ↕╠⌐ Ⱡ♇♩꞉ ◒─ ⌐╟╡ ⱷ ꜟ ⌐

╟╢ ─ ╙ ─ ⌂ ≠↑╩ ≈╟℮⌐⌂∫≡⅝≡™╢ ─ │

∕─ ⌐⅛⅛╦╠∏ ⅛╣ ⌂⅛╣∕─ ⅜◖fiⱧꜙ ♃◦☻♥ⱶ╛Ⱡ♇♩꞉ ◒⌐

⇔≡™╢↓≤⅛╠ ⅔╟┘ ─√╘─◖fiⱧꜙ ♃◦☻♥ⱶ│ ◖fi♩꜡

◓fiꜞ♃♬⸗הꜟ ⌐╙ ⌂ ╩ ╓∆[ 4]  

 

 ꜞ☻◒ⱴⱠ☺ⱷfi♩≤ ≤⌂∫≡ ∆╢ ─  

ꜞ☻◒ ─ (2003)
4
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3.3  ⌐⅔↑╢ꜞ☻◒ⱴⱠ☺ⱷfi♩ 

 

ꜞ☻◒ⱴⱠ☺ⱷfi♩│ ╛ ╩♀꜡⌐∆╢↓≤╩ ≤∆╢↓≤│ ─ ≤ ∂

≢№╢⅜ ∕╣⌐ ╢╕≢─ⱪ꜡☿☻╩ ⌐⇔ ╛ ⌐╟╢ ╩ ≤∆╢╟℮⌐

╩≈↑≡ⱷfi♥♫fi☻⇔≡™⅛⌂↑╣┌⌂╠⌂™  

2002 7 ─ SOX ↕╠⌐│2006 6 ─ SOX ─ ⌐╟╡ ≢№╢

─ ≤ ⅜ ↕╣√ ⅜ ∆╢ ₁⌂ꜞ☻◒⌐ ⇔≡ ↓╣╕≢│₈ ⅛∫≡™≡

⇔⌂↑╣┌ ⅜ ╦╣╢₉≤™℮ ⅎ ⅜ ≢№╡ №ⅎ≡ ⌂↓≤╩ ⌐⇔⌂™ ⅜

≢№∫√⅜ │ ⌐╟╢ ⅜ ╦╣╢╟℮⌐⌂∫√  

↓─╟℮⌂ ⅛╠ ⌐ ╦╢ ⅜ ╦╣√≤⅝ ─ ≤ꜞ☻◒ⱴⱠ☺ⱷfi♩─

╩ ⇔⌂™╟℮⌐ ⇔⌂↑╣┌⌂╠⌂™ ⌐⅔↑╢ ⅜ ∆╣┌ ⅜

⅛╠─ ╩ ↑╢√╘ ꜞ☻◒│ ⌐⅔™≡ ≤⇔≡ ≠↑≡ ╡ ╗

⅜№╢  

≢│ ⌐⅔↑╢ꜞ☻◒╩₈ ─ ↓╢ ₉≤₈ ↓∫√ ─ ─ ⅝↕₉

─ ≤⇔≡ ∆╢ ꜞ☻◒─ ≢₈ ─ ⅝↕₉│ ╛ ─ ⌐ ∂≡№╠⅛∂╘

↕╣╢ ≢№╢ ╓↓╛◗Ⱶ─ ─ ╛ ⌐╟╡ ↕╣╢₈ ─ ↓╢

₉ ╩▪►♩ⱪ♇♩ ≤⇔√ ↓↓≢ ⌐ ∂≡ ⇔√ꜞ☻◒─ ╩◘ ⱦ☻

≤ ⅎ╢↓≤⅜≢⅝╢ ⌐⅔↑╢ꜞ☻◒≤│ ╛ ─ ╩ ∫

√ ⌐ ∏╢ ╛ ─ ≤⇔≡ ⅎ╢↓≤⅜≢⅝╢  

⌐⅔↑╢ꜞ☻◒ⱴⱠ☺ⱷfi♩⌐⅔™≡│ ꜞ☻◒ ─ ╩ ╢↓≤⅜ ≤⌂╡

╛ ─ ╩ ∫√ ─ ╩ ⌐ ⇔

─ ⅝↕≤ ─ ↓╢ ╩ ⌐ ⱷfi♥♫fi☻ ─ ╩ ∆╢  

│ ⅜ ↓╢ ≤ ─ ⅝↕⌐ ≠™≡ ⌐⅔↑╢ ─ꜞ☻◒─ⱳ☺

◦ꜛfi╩ ⇔√╙─≢№╢ ─ │ ⅜ ╕⇔™≤ ⅎ╢ꜞ☻◒ ╩

⇔≡™╢ ꜞ☻◒ ≤ ⇔≡ ─ꜞ☻◒⅜ ™≤ ↕╣╢(ꜞ☻◒ ⌐№╢)

ⱷfi♥♫fi☻ ╩ ⅝ →≡ꜞ☻◒ ╩ ╢↓≤⅜ ≢№╢ ⌐ ꜞ☻◒⅜ ⌐ ™

⌐ ⇔≡│ ⱷfi♥♫fi☻꜠ⱬꜟ╩ →≡◖☻♩╩ ∆╢↓≤⅜ ≤⌂╢ ∕╣⌐╟╡

─ ꜞ☻◒╩ →≈≈◖☻♩ ╩ ∆╢↓≤⅜≢⅝╢  

↕╠⌐ ≢ ─ ⅝↕ ╙ ⌂╢√╘ ꜞ☻◒╩ ≢ ⇔ ∕─ ╩

─ꜞ☻◒≤∆╢↓≤≤⇔√ ∆⌂╦∟ ─ꜞ☻◒╩  

( )ä ³=
i

ii CPR                    3.3.1  
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≤ ∆ ↓↓≢ R│ №╢ ⌐ ∆╢ꜞ☻◒╩ iP│ i ( ni ,...,2,1= )≢ ≤∆╢

⌐ ⅜ ∆╢ iC │ i⌐⅔™≡ ⅜ ⇔√ ─ ─ ⅝↕╩

∆[ 5] - [ 10]  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ꜞ☻◒ ─▬ⱷ ☺ (2007)  

 

 

 

╘≡

─
─ ╛ⱷfi♥♫fi☻╩ ╕≢

╩ ╛∆⌂≥ ╠⅛─ ⅜
∟⌐ ╩ ∆╢

─
↓
╢

─ ⅝↕

─

↓
╢

 

─

↓
╢

 

─ ⅝↕ 

─ ⅝↕ 
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3.4  ─  

 

╩ ∆╢√╘⌐│ ⌂ ⅜ ≤⌂╢ ⌐ ⇔√HELM⌐⅔↑

╢ ₈ ─ ─ ₉⌐ ⇔╟℮ ↓─ ╩ ∆╢√╘⌐│ ╛

─ ▪►♩◌ⱶ ╩ ╙⇔ↄ│♀꜡⌐∆╢ ⅜№╢ ∕─≤⅝ ─ ▪►

♩ⱪ♇♩ ╩≥─ ↕∑╢ ⅜№╢─⅛╩꜡☺♇◒⸗♦ꜟ⌐ ≠™≡ ≠↑╢↓≤⌐╟╡

╩ ∆╢↓≤⅜ ≤⌂╢  

№╢ ⌐ ∆╢ ─ ▪►♩ⱪ♇♩ ≤ ╛ ─ ▪►♩◌ⱶ ─

╩ ╙⇔ↄ│↕╠⌐ ⇔ↄ ─ ⌐ ⇔ ─ ≤ ─

─ ╩ ∆╢ ⅜№╢ ⇔⅛⇔ ₈ ⅜ ⇔√≤⅝⌐ ╛ ⅜ ∆╢₉

≤™∫√╟℮⌐ ⌂ │ ╠╣╢≤│ ╠⌂™ ∕↓≢ ⌐ ⇔≡⅝√ ♦ ♃

╩ ™≡ ⅎ┌ 1 ⅜ ⇔⌂⅛∫√ ╩ ⇔ ∕╣╠─ꜞ☻◒─ ╩

≤ ∆╢↓≤⌐╟╡₈ ╩ ↕∑⌂™₉≤™℮ ⌐ ≠™√ ╩ ℮↓≤⅜

≢⅝╢≤ ⅎ╢ ∕─ ≤∆╢ ⌐ ∆╢ꜞ☻◒─ ╩ ⇔ ꜞ☻◒ ╩

∆╢ ⅜№╢ ꜞ☻◒ ─ ╩ ⌐ ∆╢  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Ci

 l i 

 xi

 fi 

 Pi

 Ri

 

 ─ ╣ (2007)
5  
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3.5  ꜞ☻◒ ─  

 

№╢ ─ꜞ☻◒ⱴⱠ☺ⱷfi♩╩ ∆╢ 1 ꜞ☻◒╩ ╕⇔™ ⌐◖fi♩꜡ ꜟ∆╢  

2 ⌐ ∆╢ ╩ ∆╢ ≤™℮2≈─ ╩≤╡№→╢ ↓╣╠─ │ ™⌐♩

꜠ ♪○ⱨ─ ⌐№╢⅜ ∕╣∙╣ ─ ─╙≤≢ ─ ╩ ∆↓≤≤⌂╢  

 

inmilevel RRR arg¢-                            3.5.2  

 

ää ¢¡
i

i

i

i CosttCos                            3.5.3  

 

ää ¢¡
i

i

i

i RR                              3.5.4  

 

↓↓≢ levelR │ ⇔√ꜞ☻◒ iR │ i─ꜞ☻◒
inmR arg
│ ─ⱴ ☺fi

iCost│ i─ ⌐ ∆╢◖☻♩ itCos¡│ꜞ☻◒ ─ i─ ⌐

∆╢◖☻♩ iR¡│ꜞ☻◒ ─ i─ꜞ☻◒≢№╢  

─ ╩╙≤⌐ꜞ☻◒⌐╟∫≡ ╩ ╘╟℮≤⇔√ ₈№╢ꜞ☻◒ levelR ╩

≡┌ ⅜ ⇔⌂™₉≤™℮ ⌂ ⅝│ ≢№╢ ↓─√╘ №╢ ⅛╠┌╠≈⅝ ╙

⇔≡ ⌐ⱴ ☺fi╩ ⇔ ↓╣╠ ─ꜝ▬fi⌐ ╕╣╢ ─ ╩

≤⇔≡ ∆═⅝ꜞ☻◒ ─ ≤ ∆╢↓≤≤⇔√  

⌐⅔™≡ (A)─ ⌐№╢ │₈ ⌐ ↕╣≡™╢₉≤ ⅎ╢↓≤⅜≢⅝ ◖☻♩ 

─ ⅛╠ ╢≤ ─ ╩ →≡╙╟™ ≢№╢ (B)─ ⌐№╢ │ ─ꜞ☻◒

⅜ ™√╘ ╩ →╢ ⅜№╢ ╙∟╤╪ ꜞ☻◒≤◖☻♩─ ⌐│♩꜠ ♪○ⱨ─ ⅜

∆╢ ꜞ☻◒≤◖☻♩─ ╩ →╢√╘⌐│ ─▬fiⱪ♇♩╩ ∆ ⅜№╢  

 P

 C

B)

A

 

 ꜞ☻◒◌ Ⱪ─ (2007)
5  
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3.6  ─   

 

HELM╩ ∆╢ ⸗♦ꜟ ─ ≢ ⌐╟∫≡ ↕╣╢ ╓↓ ╩ ∆╢

─ ⌐ ∆╢ ⸗♦ꜟ⌐ ⇔╟℮ ╕∏ ꜡☺♇◒⸗♦ꜟ╩ ™≡ ╓↓⌐ ∆╢ꜞ

☻◒ ╩ ∆╢  

HELM≢│ ╓↓ ⌐ ∆╢ꜞ☻◒╩ ∆╢▬fiⱪ♇♩≤⇔≡ ─ ╩

⇔≡™╢ ─ │ ╛ ⌐╟╡ ⌂╢⅜ 2005 ─ │2 3 / ≢№∫√

2002 2004 2005 ⌐ ≢ ↕╣√ ╓↓ ╩ ⌐ ⇔≡™

╢ ↓─ ⌐ ∆╟℮⌐ ╛ ⌐╟╡ ╓↓ ꜞ☻◒│ ⌐ ⌂∫≡™╢ ∕↓≢ ╓↓

╩ ≢ ⇔√ ╓↓ / /km ╩▪►♩ⱪ♇♩ ≤⇔≡ ⇔≡

™╢ ⌐ ╓↓ ⌐ ─ ╣╩ ∆  

╛ ⌐╟∫≡ ⅜ ⌂╢√╘ ╓↓⌐╟╢ ╛ ─ ⅝↕╙ ⌂╢  

∕↓≢ ╓↓ ╩ ╩ ─ ⅝↕≤ ⅎ ╓↓ ꜞ☻◒╩≤ ∆╢  

 

ipipi CPR ³=                                 (3.5.5)  

 

↓↓≢
piR │ i─ ╓↓ ꜞ☻◒

piP │ i─ ╓↓ iC │ 24

≢№╢   
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6  
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╓↓ │ ⌐╟╡1 ⌐ ↕╣√ ╓↓ ╩ ⅔╟┘

≢ ⇔√ ≢№╡  

 

iiii lfxP=                               (3.5.6)  

 

≢ ↕╣╢ ↓↓≢ ix │ i─ ╓↓ if │ il │

/
/ / km

 

  ─ ─ ╣ (2007)
6  
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6  
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≢№╢  

↓↓≢ ╓↓ ꜞ☻◒ ⅜ ≤⌂╢╟℮⌂ ╓↓ ≤ ─ ╖ ╦∑⅜

⌐ ∆╟℮⌂ ≢ ↕╣╢↓≤⌐ ⇔╟℮ ⌐⅔™≡ ╟╡ ─ ⌐№╢

│ ≢ ↕╣╢ ⌐ ⇔≡ ╓↓ ꜞ☻◒⅜ ™↓≤╩ ∆╢ ∆⌂╦∟ №╢

─ꜞ☻◒⌐ ∆╢ ╓↓ ꜞ☻◒─ ╩ ∆╣┌ ╛ ≢ ╩ ⇔

╓↓ ꜞ☻◒─ ╩ ╢↓≤⅜≢⅝╢  

╓↓─ ⌐ ⇔≡ ꜞ☻◒─ ╩ ╖√ ≤⇔≡₈ ╙ ─ ╩

♀꜡⌐∆╢₉╩ ⇔ ≤⇔≡ ∆═⅝ ( ▪►♩◌ⱶ)╩₈↓╣╕

≢ ⇔≡⅝√ ─ ≢ ⅜♀꜡≢№∫√ 2002 2004 2005

─32 ─ꜞ☻◒─ ₉≤ ⇔√ ╓↓ ⌐ ∆╢ │  

 

n

R

R i

ip

levelp

ä
=

0

,                              (3.5.7)  

 

≤ ⇔√ ↓↓≢ ipR 0 │ ⅜♀꜡≢№∫√ ─ ╓↓ ꜞ☻◒ ≤∆╢ ↓↓≢

─ ╩╙≤⌐ꜞ☻◒⌐╟∫≡ ╩ ╘╟℮≤⇔√ ₈№╢ꜞ☻◒╩ ≡┌

⅜ ⇔⌂™₉≤™℮ ⌂ ⅝│ ≢№╢ ╓↓⌐≈™≡│ ∞↑≢│⌂ↄ

Ɽ♩꜡ ꜟ⌐╟∫≡╙ ↕╣≡™╢↓≤⅛╠ ⇔√ ꜞ☻◒ ⌐ ⇔≡ Ɽ♩꜡ ꜟ

⌐╟╢ ╓↓ ╙ ⇔ ⌐ⱴ ☺fi╩ ⇔ ↓╣╠ ─ꜝ▬fi⌐ ╕╣╢

─ ╩ ≤⇔≡ ∆ ≤ ∆╢↓≤≤⇔√  
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↕╠⌐ ⇔√ ⌐ ⇔ ╓↓─ ⌐ ⇔≡ꜞ☻◒─ ╩ ∫√ ↓↓≢│

╙₈ ─ ╩♀꜡⌐∆╢₉↓≤╩ ⌐ ⇔ ≤⇔≡ ∆═⅝

╩₈↓╣╕≢ ⇔≡⅝√ ─ ≢ ⅜♀꜡≢№∫√ ─ꜞ☻◒─ ₉≤ ⇔

ꜞ☻◒─ ™ ⌐≈™≡│ ╩ →≡ ≤∆╢ ⌐ ≠↑╢↓≤≤⇔√  

ꜞ☻◒─ ™ ⌐≈™≡│ ◖☻♩ ─√╘⌐ ╩ →╢↓≤≤⇔√ ↓─≤

⅝ ⌐ ↕╣╢ ╓↓ │ ⇔ ≢ ≤⇔ ∞↑╩ ↕∑≡ꜞ☻◒╩ ∆

╢↓≤≤⇔√ ─ ⌐ ∆╟℮⌐ ╩ ∆╢↓≤⌐╟╡ ─ ╓

↓ ╩ꜞ☻◒ ⌐ ╘╢↓≤⅜ ≤⌂∫√  

↕╠⌐ │ ─ ⌐╟╡ ╓↓ ꜞ☻◒─ ╩ ╢↓≤⌐╟╡

⌐⅔↑╢ ╓↓ ꜞ☻◒≤ ◖☻♩⅜≥─╟℮⌐ ∆╢⅛╩ ⇔√ ╩ ⇔≡™╢ ◔

☻─ │ ─ ╩ ╡ ─ꜞ☻◒─ ╩ ℮↓≤⌐╟╡ ꜞ☻◒⅜ ⇔

◖☻♩╙ ∆╢ ≤⌂∫√[ 6] - [ 7]  

 

3.7  ─   

 

⌐ ⌐⅔™≡ ↕╣√Sꜝfi◒─ ≤ ≢ ⇔√ ⌐╟╢

─ ⌐≈™≡ ⇔ ⌐ ∆╢ꜞ☻◒⌐ ≠™√ ─ ╩ ∫√  

│ ⌐ ∆╢ ─ ╩ ╢↓≤╩ ⌐ ⌐ ╩ ⇔≡

™╢ │ ⅜ ≤⌂∫≡™╢ │ ™ ⌐⅔™≡ ⅜ ⌐

™↓≤⅛╠ ⅜ ─ ⌐ ⇔≡ ⌐ ∆╢ꜞ☻◒╩ ∆╢↓≤≤∆╢  

─ ─ │ ╛ ⅜№╡ ↓╣╠─ ⌐│

 

 ⇔⌐╟╢ꜞ☻◒≤◖☻♩─ (2007)
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┼─ ⅜ ⅝™≤ ⅎ╠╣╢ ╙№╢ ⅎ┌ ∕─ ≢№╡

⌐ ╙ ↄ ⇔≡™╢  

─ ┼─ ⅜ ⅎ╠╣╢ ≤⇔≡ ⌐ ∆╟℮⌐

╩ ⇔ ∕─ ─ ╩₈ ₉≤⇔≡ ⇔√  

ꜞ☻◒ ─ ⌂ ╣│ ╓↓ ꜞ☻◒─ ≤ ∂≢№╢ ≢│

▬fiⱪ♇♩≢№╢ │ ╛ ⌐╟∫≡ ⌂╡ 2005 ─ │ ≢6  

/ ≢1 / ≢№∫√ ▪►♩ⱪ♇♩ │ ⌐≡ ⇔√ ╩ ∆╢  
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╩ ─ ≤ ≢ ⇔√ / /km ≤⇔√  

─ ╩ ⇔≡╖╢≤ ─ ⅛╠─ ⌐ ⇔≡ ─

⅜ ∆╢↓≤⅜╦⅛∫√ ⌐1960 ⌐ ↕╣√ ⌐⅔™≡ ⅜ ⇔≡™╢↓

≤⅜╦⅛╢ 1≈─ ⌐⅔™≡╙ ∕╣╩ ∆╢ ⌐╟∫≡ ⅜ ⌂╢

⅜№╢√╘ ↓↓≢│ ╩ ≤⇔≡ ∆╢ │ ─ ≤

╩ ⇔≡™╢ ↓↓≢ ⌐ ∆╢ꜞ☻◒ ꜞ☻◒≤ ┬ ╩  

 

uiuiui CPR ³=                            (3.7.8)  

 

≤ ∆╢ ↓↓≢ uiR │ ꜞ☻◒ uiP │ uiC │ ≢№╢

│ ≢1 ⌐ ↕╣√ ╩ ∆╢ ╩ ⅔╟┘

⌐ ╩ ⅎ╢ ─ ≢ ⇔√ ≢№╡  

 

uiuiuiui lfxP =                  (3.7.9)  

 

≤ ↕╣╢ ↓↓≢ uix │ uif │ uil

│ ⌐ ╩ ⅎ╢ ⅜№╢ ─ ≢№╢  
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⌐ ∆╢ │  

 

n

R

R i

iu

levelu

ä
=

0

,                 (3.7.10 )  

 

≤ ⇔√ ↓↓≢ iuR 0 │ ⅜♀꜡≢№∫√ ─ ꜞ☻◒ ≤∆╢  

≤ ꜞ☻◒─ ╩ ∆╢↓≤⌐╟╡ ꜞ☻◒⅜ ─ ⌐ ╕

╢⅛ ⅛╩ ⇔√ ◔ ☻─ │ ↓─╟℮⌂ ꜞ☻◒─ ╩ ╖╢

↓≤⌐╟╡ ⌐ ∆╟℮⌐ ─ ꜞ☻◒⅜ ⇔ ◖☻♩╙ ∆╢

≤⌂∫√[ 6]  
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3.8   

 

 ≢│ ⌐⅔↑╢ꜞ☻◒ⱴⱠ☺ⱷfi♩≤ ─ ⌐≈™≡ ═╢≤≤╙⌐

⌐⅔↑╢ꜞ☻◒ⱴⱠ☺ⱷfi♩ ⌐≈™≡ ⇔√  

↕╠⌐ ≢ ⇔√꜡☺♇◒⸗♦ꜟ≢ ≠↑⇔√ ─℮∟ ꜞ☻◒ ⅜ ⌂ ≤
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 ─ ⇔⌐╟╢ꜞ☻◒≤◖☻♩─ (2007)
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⇔≡ ▬fiⱪ♇♩≤⇔≡ ⌐ ⇔ ꜞ☻◒ⱴⱠ☺ⱷfi♩╩ ∫√ ∕

─ ⌐⅔™≡ ↕╣╢ ╓↓ ⌐≈™≡ ╓↓ ꜞ☻◒─ ≈╕╡

─ ╩ ╡ ─ꜞ☻◒─ ╩ ℮↓≤⌐╟╡ ꜞ☻◒⅜ ⇔ ◖☻♩╙ ∆╢

╩ √  

╕√ ⌐≈™≡╙ ≤ ꜞ☻◒─ ╩ ∆╢≤≤╙⌐ ꜞ☻◒

⅜ ─ ⌐ ╕╢⅛ ⅛╩ ╩ ™ ꜞ☻◒─ ╩ ╖╢↓≤⌐╟╡ ─

ꜞ☻◒⅜ ⇔ ◖☻♩╙ ∆╢ ≤⌂∫√  

⌐⅔™≡│ ─ ╩ ↑ PLAN-DO-CHECK-ACTION ─℮∟

DO ≈╕╡ ꜠ⱬꜟ≤⇔≡ ⌐⅔™≡ ╩ ∫≡™╢≤↓╤≢№╡ ╩ ↕╣╢

⅔ ┼─ ╩ ⌐ ∆╢↓≤⌐╟╡ ⇔√ ─ ╩ ™

─ ⇔╩ ∫≡™ↄ↓≤≤⇔≡™╢  

⌂⅔ ⌐≈™≡│ ⌐⅔™≡ ⇔√╟℮⌐ ꜞ☻◒ ─ ⅛╠ ⌂ ⌐

≈™≡ ⅜↕╣≡™╢ ╙№╢⅜ ╩ ╘ ⅜⌂↕╣≡™⌂™ ╙ ∆╢   

⌂─│ ₁─ ╩ ⇔≡™ↄ↓≤⅜ ≤™ⅎ╟℮  
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Ⱪꜞ♇☺ⱴⱠ☺ⱷfi♩◦☻♥ⱶ╩ ™√  

 

4.1   

 

≢│ ⌐⅔™≡ ⇔√ ꜡☺♇◒⸗♦ꜟ⌐ ≠⅝ ⇔√ ─℮∟

╩ ⌐ ꜞ☻◒ⱴⱠ☺ⱷfi♩⌐╟╢ ⌐≈™≡ ─ ⌐╟

╢ ╩ ∫√ ≢│ ┘⌐ ⌐ ⇔√ ⸗♦ꜟ⌐≈™≡ ╩ ℮≤≤╙⌐

H-BMS ╩ ™≡ⱬfi♅ⱴ ◒ ╩ ℮ ≢№╢ ╩ ↕∑╢═ↄ

PDCA◘▬◒ꜟ╙ ╘√ⱴⱠ☺ⱷfi♩ ⌐≈™≡ ═╢╙─≤∆╢  

 │ ⌐⅔™≡ ⇔√≤⅔╡ ─╦∞∟ ╣╛└┘ ╣⌐╟╢ ⌂ↄ⅔

⅜ ⌐ ∂╢ ─ ─ ╩ ∆ ≢№╡ ⌐ ⇔√ ⌐

∆╢ ╕√ │ ─ ╩ ⌐ ≢⅝≡™╢⅛╩ ⇔√ (%)≢

№╡ ─ ⌐╟╡ ↕╣ ≤ ⌐ ⇔√ ⌐

∆╢ ↓╣╠ ⌐≈™≡│Ⱪꜞ♇☺ⱴⱠ☺ⱷfi♩◦☻♥ⱶ╩ ⇔ ⌐ ⌂ ─

╩ ℮↓≤⌐╟╡ ╩ ℮╙─≢№╢  

─▪☿♇♩ⱴⱠ☺ⱷfi♩≢│ ꜝ▬ⱨ◘▬◒ꜟ ─ ⅜ ╣╢╟℮⌂ ╩ ╘

╢↓≤⅜ ⌂ ≢№╢ ∕─ ≢ ⌐⅔↑╢ ─ ╩ ⇔ ─ ─

√╘⌐ ∆╢ ╩ ∆╢↓≤⅜ ≤⌂╢ ─ ⸗♦ꜟ│ LCC╛ ╩

∆╢√╘⌐ ⌂ ╩ √∆  

 ─ ⸗♦ꜟ≤⇔≡ 1 ─ ⌐ ≠™√ ⌂ ⸗♦ꜟ 2

ⱷ◌♬☼ⱶ⌐ ≠™√ ⸗♦ꜟ⅜ ↕╣≡™╢ ≤⌂╢ ⌐╟∫≡™∏╣─

⸗♦ꜟ╩ ™╢═⅝⅛⅜ ↕╣╢ ⅎ┌ ≤⇔≡─ⱴⱠ☺ⱷfi♩ ╛ ╩

∆╢ ⸗♦ꜟ⅜ ≢№╢ ≢│ ⌐⅔↑╢▪☿♇♩ⱴⱠ☺ⱷfi

♩◦☻♥ⱶ≤⇔≡ ─Ⱪꜞ♇☺ⱴⱠ☺ⱷfi♩◦☻♥ⱶ≢№╢H-BMS[ 1] - [ 4]⌐ ∆╢

⌐≈™≡ ╩ ℮≤≤╙⌐ H-BMS╩ ™√ ⌐≈™≡ ∆╢  
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4.2  ⌐⅔↑╢ ⱴⱠ☺ⱷfi♩◦☻♥ⱶ 

 

─ ╛ ─ ⅛╠ ╩⸗♦ꜟ ⇔ ╠╣√ ≢ꜝ▬ⱨ◘▬◒

ꜟ ╩ ⌐∆╢↓≤⅜≢⅝╢╟℮⌂ ╛ ╩ ∆╢√╘─BMS⅜ ↕╣≡

™╢[ 5] - [ 9] BMS≢│ ─ ⅜ ≤⌂╢⅜ ─ ⸗♦ꜟ≤⇔

≡ⱴꜟ◖ⱨ ⸗♦ꜟ⅜№╢ ⱴꜟ◖ⱨ ⸗♦ꜟ≢│ ─ ⅜ ─꜠ ♥▬fi◓⌐╟

╡ ↕╣ ─ ⌐╟╢ ─ ╩ⱴꜟ◖ⱨ ╩ ™≡ ∆╢

ⱴꜟ◖ⱨ ⸗♦ꜟ│ ⅜ ↄ ─ ⌂ ⱴⱠ☺ⱷfi♩◦☻♥ⱶ─1≈≢№╢PONTIS

╩│∂╘≤⇔≡ ↄ─ ⱴⱠ☺ⱷfi♩⌐⅔↑╢ ⸗♦ꜟ≤⇔≡ ™╠╣≡⅔╡

─ ╩ ╘╢ ╙ ↄ ↕╣≡™╢[ 10] - [ 12]  

╕√ BMS≢│ꜝ▬ⱨ◘▬◒ꜟ ╩ ∆╢↓≤⅜ ≤⌂╢⅜ ꜝ▬ⱨ◘▬◒ꜟ ≤⇔

≡ 1 ꜝ▬ⱨ◘▬◒ꜟ ─ ╩ ∆╢ 2 ╩ ™∏⌐ꜝ▬ⱨ◘

▬◒ꜟ ╩ ∆╢ ⅜№╢[ 13] │ ─ ⸗♦ꜟ╛

─ ⌂BMS≢№╢PONTIS[ 14]⌐⅔™≡╙ ↕╣≡™╢ ↓↓≢│ ≢№╢

╩ ≤⇔≡ H-BMS╩ ™√ ⌂ ╩ ∆╢√╘

⌐≈™≡ ∆╢     

H-BMS│ ⅜↓╣╕≢⌐ ⇔≡⅝√ ⌂ ♦ ♃⌐ ≠™≡

Ɫ◙ ♪⸗♦ [ꜟ 15]╩ ™≡ⱴꜟ◖ⱨ ╩ ∆╢↓≤⌐╟╡ ─ ⌐ ∆╢

╩ ⌐ ↕∑╢↓≤╩ ≤⇔√  

↕╠⌐ Ɫ◙ ♪⸗♦ꜟ╩ ™╢↓≤⌐╟╡ ─ ╩ ∆╢↓

≤⅜ ≢№╢ ꜝ▬ⱨ◘▬◒ꜟ ⌐№√∫≡│ ╩ ™≡™╢ ╕√

─ ╩ ⇔≡ ─ ╩◦Ⱶꜙ꜠ ♩∆╢ⱷ◌♬☼ⱶ╩ ⇔≡™╢  

H-BMS│ 1 ╩ ⌂ ⌐ ⌐ ∆╢√╘⌐ ⌂ ─ 2 ⌂

╛ ─ ─ ╩ ⇔ ╩ ∆╢√╘─ ─ 3

⌂ ⅔╟┘ ─ ╩ ⌐⇔ ╩ √∆↓≤ ╩ ≤⇔≡™╢  

≢│ ╩ ⌐ [ 16]╩ ⇔≡⅔╡ ⌐ ∂≡

⌐ ╩ ⇔≡™╢ ≢│ ⌐╟∫≡2 3 ⌐ ─╦∞∟ ╣ └

┘ ╣ ╩ ⇔≡⅔╡ ↕╣√ │ ─ ≢№╢

⌐ ⅜ ⅛╠ ⇔≡™╢♦ ♃ⱬ ☻◦☻♥ⱶ≢№╢

◦☻♥ⱶ( ─ ⌐ ∆╢♦ ♃ⱬ ☻◦☻♥ⱶ[ 17]) ⌐ ⇔≡™╢  

H-BMS≢│ ◦☻♥ⱶ⌐ ↕╣√♦ ♃╩ ™≡ ─ ⅔╟┘ ╩

™ ╩ ⌐ ∆╢√╘─ ─ ≤ ─ ╩ ⇔
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LCC ה
⸗♦ꜟ◦Ⱶꜙ꜠כ◦ꜛfi
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─
ה ⇔
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⸗♬♃ꜞfi◓
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─

╩ ∆╢ ↕╠⌐ ⌐ ⇔√ ─ ─ ╩ ⌂℮↓≤⌐╟

╡ ─꜠ⱦꜙ ⅔╟┘ ⇔╩ ℮╙─≢№╢ H-BMS╩ ⇔√ │

⌐ ∆╟℮⌐ ≢⅝╢[ 18]  

H-BMS│ ─ ⌐ ∆╢ ─ ╩ ≤⇔≡⅔╡ ⌐ ∆

╟℮⌐ ◖fi◒ꜞ ♩ ╩ ( )≤⇔≡

≤╡№→ ↓╣╠─ ⌐ ─ ╩ ≤⇔√   
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 H-BMS╩ ™√ (2007)
4  

 H-BMS─ ⅔╟┘  
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 H-BMS─ (2008)
17  

 

4.3   ─ ─  

 

4.3.1   ⸗♦ꜟ─  

 

─ │ ╛ ╩ ╘√ꜝ▬ⱨ◘▬◒ꜟ ⅜ ⌐⌂╢╟℮⌂♃▬Ⱶfi◓≢

↕╣╢↓≤⅜ ╕⇔™ ⇔⅛⇔ │ ─ ⌂ ╩ ≢⅝╢ ╩

≢⅝╢≤│ ╠∏ ─ ╠╣√ ─ ≢ ─ ™ ⌐ ∫≡ ╩

∑↨╢╩ ⌂™ ⅜ ⌂ↄ⌂™ ⌐ ↕╣⌂⅛∫√ ⌐ ⇔≡│ ∕─ ⅜

⌐ ╡↕╣╢↓≤⌐⌂╢  

─ ─ ╛ ─ ╩ ≤⇔≡ ─ │ ⌐ ∆

╢↓≤⅜ ↕╣╢ ─ ⅜ ↕╣╢ ≢ ─ ╩ ⇔⌂⅜╠

─ ⌂ ╩ ∆╢√╘─ ⅜ ≤⌂╢  

ⱴⱠ☺ⱷfi♩│ ─ ╩ ∆╢√╘⌐ ⌂ ⅜ ⌐ ↕╣≡™╢⅛╩ ⇔

⌂◘ ⱦ☻ ╩ ⌐ ⇔≡™ↄ↓≤⅜ ≢№╡ ─ ⌂ ╩ ⇔

─ ─ ╩ ↑ ╠╣√ ─ ─ ≢ ⌐ ─ ╩ ℮↓≤╩ ≤

⇔≡™╢  

≢│ ╩ ™≡ ╩ ∆♦ ♃≤⇔≡ ─└┘

╣ ╦∞∟ ╣ ╩ ⇔≡™╢ ∕↓≢ ─ ≤⇔≡│ ⌐

∆ ⅛╠ ↕╣╢MCI Maintenance Control Index) ╩ ™≡™╢ MCI │ ⅜ ⇔√

─◘ ⱦ☻ ╩ ∆ ≢№╡ ─└┘ ╣ ╦∞∟ ╣ ⅛╠ ↕╣╢[ 19]   
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           7.03.0
3.051.110 DCMCI --=                         (4.3.1)  

 

 

↓↓⌐ C │└┘╦╣ % D│ ╦∞∟ ╣ mm ╩ ∆ ↓─ ⌐⅔↑╢

─ ╩ ⇔ ⌐│ └┘╦╣ 0% ╦∞∟ ╣ 2.0mm≤⇔≡MCI=9.5⌐ ╢≤

⇔≡™╢  

≢│ ↕╣√ ⌐ ∆╢♦ ♃╩ ™≡ ⸗♦ꜟ╩

∆╢≤≤╙⌐ ⸗♦ꜟ⌐╟╡ ─ ─ ╩ ╖≡™╢ ⌐│ ⅜

∆╢↓≤╟╡ ╩ⱴꜟ◖ⱨ ╩ ™≡ ⇔≡™╢ ─ ⌂╢ ─ ─♦

♃⅜ ∆╢ ≢╙ ╟ↄⱴꜟ◖ⱨ ╩ ≢⅝╢╟℮⌐ Ɫ◙ ♪⸗♦ꜟ

[ 15]╩ ™≡ⱴꜟ◖ⱨ ╩ ⇔≡™╢ ∆⌂╦∟ ♦ ♃⌐ ≠™≡ Ɫ◙ ♪

⸗♦ꜟ─Ɽꜝⱷ ♃╩ ⌐╟╡ ⇔ ∕─ ⌐ ≠™≡ⱴꜟ◖ⱨ ╩ ⌐

∆╢ ↕╠⌐ ⱴꜟ◖ⱨ ╩ ™≡ ⌂ ╩ ⇔≡™╢  

∕─ ─ ⌐ ∂≡ ⅜ ∆╢ ╩ ∆╢↓≤⅜≢⅝ ⌂ ⅎ ≤

─ ╩ ╡╛∆ↄ⌂╢ ↕╠⌐ ─ⱷ◌♬☼ⱶ⅜ ⌂╢ ╛ ⌐ⱴꜟ◖ⱨ

╩ ≢⅝╢√╘ ╩⅝╘ ⅛⌐ ∆╢↓≤⅜ ⌐⌂∫√   

Ɫ◙ ♪⸗♦ꜟ─ ⌐№√∫≡│ ╠│ ⅜ ≈⅛─◓꜠ ♪≢ ↕╣╢

⌐⅔↑╢ ─ ╩(4.3.2)─꞉▬ⱩꜟⱢ◙ ♪ ≢ ⇔ ╩ ⅛╠ ∆

╢ ╩ ⇔≡™╢[ 15]  

↓↓≢ li(yi)│Ɫ◙ ♪ ≢№╡ i ⅛╠i +1⌐ ∆╢≤⅝─ ╩ ⇔≡™╢ qi │

i ⌐ ─ Ɽꜝⱷ ♃ ai│ ─ Ɽꜝⱷ ♃≢№╡ 0<ai<1⌂╠ ─ ≤ ⌐ ─

⅜ ↄ⌂╡ ai=1⌂╠ ─ ⌐ ╦╠∏⌐ 1<ai⌂╠ ─ ⌐ ∫≡ ⌐

⅜ ∆╢ ╩ ⇔≡™╢ ↓─╟℮⌐ ꞉▬ⱩꜟⱢ◙ ♪ ≢│ ─ ⌐ ℮ ─

╩ ∆╢↓≤⅜≢⅝╢  

   
1

iiiii
i)(
-

=
a

aql yy                               (4.3.2)   

 

H-BMS─℮∟ ⌐⅔↑╢ ─ ≢│ 4.3.2 ─ai╩ 1≤⇔√(4.3.3) ─

╩Ɫ◙ ♪ ≤⇔≡ ™≡™╢  

⅛╠ 4.3.3 ─qi╩ ⇔ ↓─ Ɽ☻╩ ≤⇔≡ ⇔≡™╢ 4.3.3 ─╟℮

⌐ Ɫ◙ ♪ ╩ ≤∆╢↓≤≢ ∆╢ ⅜qi─╖≤⌂╡ ⅜ ≤⌂╢ H-BMS

─ ─ ╩ 4.3.2 ─꞉▬Ⱪꜟ ≢│⌂ↄ 4.3.3 ─ ─Ɫ◙ ♪ ⅜ ⌐ ⇔

⌂™ ≤⇔≡™╢─│ 4.3.2 ≢│qi≤ai─2 ─ ╩ ∆╢↓≤⌐⌂╡ ⌂

⅜ ℮√╘≢№╢  
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iii )( ql =y                            (4.3.3)   

    

⇔ i │ ─ ɠi│Ɫ◙ ♪ i  │ ─ ɝi :│ Ɽꜝⱷ ♃

≢№╢ ⱴꜟ◖ⱨ ╩ ™╢ ╩ ≤⇔≡ ∆╢↓≤⅜ ≤⌂╢ ─

≢№╢MCI ╩♦ ♃─ ∆╢5.0 MCI 1֔0.0─ ≢1.0 ╖⌐ ⇔ ∕─ ╩

─ ≤⇔√  

Ɫ◙ ♪⸗♦ꜟ╩ ™√ ⱴꜟ◖ⱨ │ ─ ™⌐ ∂≡ ─╟

℮⌐ ↕╣╢  

 

1 ─ ⅜⌂™  

 

( )Ziii qp -=exp  
                     (4.4.4)   

 

2 1ꜝ fi◒ ⅜ ∆╢  

 

( ) ( ){ }ZZ ii

ii

i
ii 1

1

1 expexp +

+

+ -+--
-

= qq
qq

q
p

           (4.4.5)  

 

3 2ꜝ fi◒ ⅜ ∆╢  

 

( )( )JjZ
j

ik

j

km

k

km

m
k

im km

m

ij ,,1exp
1

1

1

3=-
--

=ä ÔÔ
=

-

= +

-

=

q
qq

q

qq

q
p

      (4.4.6)  

 

4 ꜝfi◒⌐ ⅜ ∆╢  

 

( )ä
-

=

-=-=
1

1,,11
J

ij

ijiJ Ji 3pp
                 (4.4.7)  

 

↓↓⌐ Z│ i│ ─ j j >i +1)│ ─ ≢№╢ Ɫ◙ ♪ ─ɝi

╩ ⌐╟╡ ∆╣┌ 4.3.4 4.3.7 ╩ ™≡ⱴꜟ◖ⱨ  

 

()
() ()

()ù
ù
ù

ú

ø

é
é
é

ê

è

=Ô
Z

ZZ

Z

JJ

iJ

p

pp

3

464

3

0

11             (4.3.8)  

 

╩ ∆╢↓≤⅜≢⅝╢  

Ɫ◙ ♪ ⌐╟∫≡ ─ ╩⸗♦ꜟ ⇔≡™╢↓≤⅛╠ ⅜ ─ꜝfi◒⌐ ╗╕≢─

RMD │ 

( )ñ
¤

=-=
0

1
exp

i

iiii dyyRMD
q

q                 (4.3.9)  

 

≤ ↕╣╢ (4.3.9)╩ ™≡ ⌂ ╩ ╘╢↓≤⅜≢⅝╢  
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4.0

5.0

6.0

7.0

8.0

9.0

10.0

0.0 10.0 20.0 30.0 40.0 50.0 60.0

─ⱪ꜡☿☻⌐╟╡ ─ ╩ ∆╢ ⌐♦ ♃╩◓ꜟ ⱪ ↑⇔ ╩

∆╢ ─ ─ ™ ⌐╟╢ ─ ╩ ∆

╩ ⇔≡™╢  

⌐│ ⌐ ═√ ⌐╟╡ ╠╣√ ─ ─ ╩ ∆ ╟╡

⌐⅔™≡ ─ ⅜ ™↓≤⅜ ≢⅝╢  

 

 

 

 

 

 

 

 

 

 ─ (2008)
17

 

 

4.3.2   ─  

 

─MCI ⌐ ≠™≡ ─ ╩ ∆╢↓≤⅜ ⌐│ ≢№╢ ─

♦ ♃│ ⌐╟╡ ⅜ ⌂∫≡⅔╡ ╩ ⌂ ≢ ≢⅝╢╒≥─♦ ♃│

↕╣≡™⌂™ ↓─√╘ ╩ ⌂ ⸗♦ꜟ≢ ∑↨╢╩ ⌂™ №╢ ⌐⅔

™≡ t⌐⅔↑╢ ⌐⅔™≡ ↕╣√MCI ╩ ()z t ≤ ∕℮ t t+ ⌐⅔↑╢MCI ─

⅜  

 

( ) ()z t z tt yt+ = -               4.3.10  

 

≤ ↕╣╢≤ ⅎ╢ ↓↓⌐ y│ ─ ⌐⅔↑╢ 1 √╡─MCI ─ ≢№

╢ MCI │ ─ ╩ ∆ ≢№╡ ⌂ ╩10.0≤⇔ ─ ⅜ ∆╢

╒≥ ∕─ │ ↕ↄ⌂╢ MCI ⅜№╢ ⌂ ≢│ ≤ ┬ ⌐ ⇔√

≢ ╩ ∆╢↓≤⌐╟╡ LCC─ ⅜ ≢⅝╢ t=0 ≢ ⅜ ↕╣

MCI ⅜ Z ╕≢ ⇔√≤⇔╟℮ ↕╠⌐ ╟╡ɝ ⅜ ⇔ ─ MCI ⅜

() oz zq = ⌐ ⇔√ ≢ ┘ ╩ ∆╢ꜟ ꜟ╩ ⅎ╟℮ ─MCI ⅜ oz ≢№╡ ∕

─ ─ ╩ ()oF z ─ ≢ ∆╢ ╩ fc ≤ ∕℮    
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↓─ ─MCI Z─ ≢ ↕╣╢ LCC╩ ( ); oJ Z z ≤ ∆╣┌ LCC│ ⌂

╩ ⇔≡  

 

( )
()( ) ()( )
( )

( )

( )
( )

( )

0

;
;

1 1

o

o

z o

o

t z
t

c z t J Z z
J Z z

d z tq

q
a a

b

=

= +
+ +

+
ä         4.3.11  

 

≤ ∑╢ √∞⇔ ()( )c z t │MCI ⅜ ()z t ─ ─ ɗ│ ⱳ♇♩ⱱ ꜟ

⌐ ∆╢ ╩ ()( )z td ()ozq │ ╟╡ ─ ⅜ ↕╣╢ ╕

≢─ ≢№╢ ∆⌂╦∟ 1 │ ─ ╕≢⌐ ∆╢ ─

2 │ ─ ⌐⅔↑╢ ─ ⅔╟┘ 3 │ ⌐ ⌐⅔™≡ ⌐

╩ ∆╢↓≤⌐╟╡ ∆╢ꜝ▬ⱨꜟ◘▬◒ꜟ ─ ╩ ∆  

╩ ( ); oJ Z z ⌐ ⇔≡ ∆╣┌  

 

( )
( )

( )

()( )

( )

( )

( )
( )

( )
1

0

1
; 1

11 1

o

o o

z o

o

tz z
t

c z t F z
J Z z

q

q q

b

aa a

-

=

= - +
++ +

ë û ë ûî î î î
³ì ü ì ü

î î î îí ý í ý
ä         4.3.12  

 

╩ ╢ 4.3.12 ⌐⅔™≡ LCC│ ╩ ∆╢ ─MCI oz ⌐ ∂≡ ∆╢ 1 ╩

™╣┌ ( ); oJ Z z ╩ ≤∆╢╟℮⌂ oz ╩ ╘╢↓≤⅜≢⅝╢  

↓─╟℮⌂LCC╩ ⌐∆╢╟℮⌂ oz ╩ ≢│₈ ₉≤ ∆╢↓≤≤⇔ *z

≤ ∆↓≤⌐∆╢ ↕╠⌐ 0t= ⌐⅔™≡ ⇔√MCI ⅜z≢№╡ ∕╣ ⌐

*z ⌐ ≠™≡ ⌂♃▬Ⱶfi◓≢ ─ ╩ ⇔√ ⌐ ↕╣╢LCC│  

 

( )
()( )

( )

( ) ()

( )
( )

( )

( )
( )

*

* *

Ĕ , *

*
Ĕ ,

0

*

Ĕ ,
;

1 1

;

1

z z

t z z
t

z z

c z t F z
J z z

J Z zq

q q

b

a a a=

= +
+ +

+
+

ä             4.3.13  

 

≤ ∑╢ √∞⇔ ( )*Ĕ ,z zq │MCI z⅜ ↕╣√ ⅛╠MCI ⅜ *z ⌐ ∆╢╕

≢─ ╩ ∆  

H-BMS≢│ ─ ╩ ⌐ ∆╢√╘⌐ ⌂ ╩LCC⌐╟╡ ∆╢ LCC│

⅜ ∆╢ ≤ ⅜ ∆╢ ─ ≤⇔≡  

 

LCC ( )  

 

≤ ↕╣ LCC╩ ∆╢ │ ─╟℮⌐ ∆╢  

 

⌐⅔↑╢ ╩ ╕ⅎ ⌐ ℮ ⌐ ⌐ ℮

╩ ⅎ√  
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─ ⌐ ™ ⌂ⱳ♇♩ⱱ ꜟ ╛ ─ ⌂ ≢№╡

⅜ ╩ ⌐ ∫√ [ 19]╩♦ⱨ꜠ ♃ ⇔√ ╩ ™√  

MCI⌐ ∂≡  

 

─ ⌐ ℮ ╛ ─ MCI─ ⌐ ∂≡ ⅜ ⌐

∆╢ ⌂⅔ │ ⌐⅔™≡ ↕╣√MCI ≤

─ ╩ ⌐ ⇔√ [ 20]╩ ⌐ ⇔√ ≢

↕╣≡™╢ │ ─ ─3≈≢№╢  

 

⌐ ℮ ⌐ ⇔≡ ∆╢ ─  

 

⌂⅔ ─℮∟ ⌐≈™≡│ ─ ≤ ꜡☻╩≢⅝╢∞↑ ⌐ ∆

╢√╘⌐ ≢ ↕╣≡™╢ ◦☻♥ⱶ─ ◦Ⱶꜙ꜠ ◦ꜛfi⸗♦ꜟ

[ 21]╩ ™≡ ─ ╛ ╩ ⇔ ↕╣√ ⌐ ╩ ∂

╢↓≤⌐╟∫≡ ⇔√ ↓↓≢ ╩ ∆╢√╘─ │ 2003 ─ ╟╡

╩ ≢ ∫√1 √╡─ ╩ ≢ ∫√ ⌐ ─

1.4 ╩ ↑√76.7 / ה ≤⇔√  

↕╠⌐ ꜟ ꜟ≤⇔≡MCI ⅜№╢ ≤ ┬ ⌐ ⇔√ ≢ ─ ╩

∆╢≤ ⅎ╟℮ ↓─ ─ ⌐ ⇔≡ ∕─ ⌐ ≤⌂╢LCC╩ ∆╢↓≤⅜≢⅝

╢ │ ≤LCC─ ╩ ⇔√╙─≢№╢ LCC⅜ ≤⌂╢╟℮⌂MCI╩

≤ ╓℮ ╕√ ─MCI ⅜ ⌐ ╢╟℮⌂♃▬Ⱶfi◓⅜ ≤⌂╢   
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˔ Ѱ Ǯ ʹ

ș ȐǢǦǯǔǵ

 

ʹ ҧ  

ʹΒ Ӣ ǵǍǨ

ǵẎǔǋȉǵ

ǒȐ ʹș ǍƳ 

ᾜǯǱȒ 

 

 

ʹ  

 

 

 

 

 

 

 

 

 

 

 

 

 ≤ ─ (2007)4  

 

4.3.3   ─  

 

─ ⌐ ⅜⌂™ №╢™│ ─ ≢ MCI ⅜ ⌐ ⇔√

╩ ⌐ ∆╢↓≤⌐╟╡ LCC─ ╩ ∆╢↓≤⅜≢⅝╢ ⇔⅛⇔ ⌐

│ ⅜№╢√╘ ⌐⅔™≡ ╩ ∆╢ ─ ╩ ∆╢ ⅜№╢  

№╢ ─ ─ ╩ ₈ ≢ ╩∑∏⌐1 ⇔ ⌐ ╩ ∫√

LCC₉≤₈MCI ╩ ™≡ ⌐ ╩ ∫√ ⌐ ╠╣╢LCC₉─ ≤⇔≡ ⇔╟℮   

LCC─ │ ─ ≤ ⅎ╢↓≤⅜≢⅝╢√╘ ↓╣╩ ◖☻♩ D ≤⇔≡ ∕℮ ─

╩1 ⇔√ ─LCC╩ ()J z" MCI ╩ ™≡ ⌂♃▬Ⱶfi◓ ⌐ ⇔√

─LCC╩ ( ); oJ Z z ≤ ∆╣┌ ─ │ () ( )*;J z J Z z-" ≤ ≢⅝╢  

√∞⇔ LCC─ ⌐№√∫≡│ ─ ╩∆═≡MCI *z ╩ ™≡ ∆╢≤

⇔≡™╢ ↓─ t⌐⅔↑╢ ─ ─ ( )D C │  

 

( )
() ( )

()

*;J z J Z z
D C

F z

-
=
"

           

() ()
( )( )
( )

( )

( )

*1 ;

1 1

F z t J Z z
J z c zb

a a

+
= + +

+ +
"

              

4.3.14
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; 1

11 1

z z
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c z t F z
J Z z
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-
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≤ ∑╢ ≢ ⇔√ ╩ ™╣┌ ─ ≢ ╩ ╘╢ ⌂ ╩ 

─╟℮⌐≤╡╕≤╘╢↓≤⅜≢⅝╢ ∆⌂╦∟  

1 ╩ ℮═⅝ MCI z╩ ∆╢  

2 z⌐ ⇔≡™╢ ╩ ╙ ─ ™ ≤⇔≡ ∆╢  

3 ≡─ ⌐ ⇔≡ ( )D C ╩ ⇔ ( ) 1D C >≤⌂╢ ─

≢( )D C ⅜ ╙ ⅝™ ╩ ∆╢  

4 ╟╡ ⇔√ ⌐ ≠™≡ ─ ≢ ╩ ℮ ╩ ∆╢  

─ ≢ ⅜№╢ ⌐⅔↑╢ ─ ╕⇔™ ╩ ⌐ ╘╢↓≤⅜≢⅝╢ 

[ 22] - [ 23] │ 100 ╩ ≤⇔≡ Ⱡ♇♩꞉ ◒ ─№╢ 1 ⌐⅔↑╢

≤ LCC≤─ ╩ ⇔√ ╩ ⇔≡™╢ ↓─ ⅛╠ ↓─ ≢│MCI=6.3≢ ∆╢↓

≤⌐╟╡ LCC─ ⅜ ≢⅝╢↓≤⅜ ≢⅝╢  

H-BMS│ ⌐◦♫ꜞ○≤⇔≡ ⅎ√ ─╙≤≢ ─ ⌐ ≠™≡ ⌐⅔

↑╢ ╩ ⇔ ╩ ∆╢ ╩◦Ⱶꜙ꜠ ◦ꜛfi∆╢ ╩ ⇔≡™╢  

 

 

 

 

 

 

 

 (2007)4  

 

│ ─ ╩ ∫√◔ ☻─◦Ⱶꜙ꜠ ◦ꜛfi╩ ⇔√ ⌐ ⌐⅔™

≡ ∆╢ ─ ⌂ ╩ ⇔√ ╩ ⇔≡™╢  

↓─℮∟ a │ ─ ╩A / b │A ɖ / ╩ ∆╢─⌐

∆╢ ⌐ ⇔√ ─ ╩ ⇔√╙─≢№╢ a ≢│ ─ ⌐╟╡

⌂ ♃▬Ⱶfi◓╩ ⅎ ─ ™ ⅜ ─ ™ ⅜ ↕╣╢   

∕─√╘ ∕╣╠─ ⌐ ⌂ ⅜2005 ⅛╠ ⇔ ⅔╟∕20 ⌐│ ╙
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⌐ ⇔≡™╢ b ≢│ ⅛╠─ ╖ ⇔╩ ∆╢↓≤⅜ ≢№╡ ⅛╠35

⌐│ ─ ≢ ⌐ ≠™√ ╩ ∆╢↓⅜⅜ ≤⌂╢ ↕╠⌐ 100

─ ≤ ╩ ⇔√♩ ♃ꜟ◖☻♩╙11% ≢⅝╢  

  a   A /  

 

 

 

 

 

 

 

 

 

 

 

b   A Ŭ /  

 

 

 

 

 

 

 

 

 

 

 

 ─ (2007)
4  

 

│ ⌐⅔↑╢ ⌂MCI ≤ ─ ≢ ─MCI ╩ ╘ ∕─

⌂ ╩ ╘√ ≢№╢ ⌐⅔↑╢ a b │ ─ a b ⌐ ⇔≡™

╢ a ≢│ ⌐MCI─ ⅜ ⇔≡™ↄ ∕─ ─ ╖ ⇔⅜ ⇔≡™ↄ 
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a   A /  

 

 

 

 

 

 

 

 

 

 

b   A Ŭ /  

 

 

 

 

 

 

 

   

 

 

 

 

√╘ 20 ⅛╠ ⅜ ⇔≡™ↄ ∕─ ⅜ ⅜

∆╢ ╩ ╢↓≤⌐⌂╢ ⌂⅔ ≤│ ⌐ ∆╟℮⌐ ─└┘ ╣

╦∞∟ ╣ ⅜≤╙⌐ ⅜ ∆╢ ≢№╢Aꜝfi◒ ≈╕╡ MCI ≢

ⅎ┌ ⌡4.2⌐ ∆╢ ∕╣⌐ ⇔≡ b ≢│ │ ⌐ ꜠ⱬꜟ╩ ⇔

╙ ╩ ╠⌂™ ─↓≤⅛╠ A ─ ≢│ ╩ ⌐ ⌂

╩ ∏ ≤⇔≡A ɖ ⅜ ≢№╢↓≤⅜ ≢⅝╢  

 

 

 ─ (2007)
4  
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 ─ ⌐ ∆╢MCI 

   ╦∞∟ ╣ mm  

 A B1 B2 C OK 

 
ꜝfi◒ 

20 20 15 15 10 10 3 3 0 

A 15  4.15 4.60 4.98 4.98 4.98 

B1 10 15 4.54 4.99 5.48 5.55 5.55 

B2 5 10 5.11 5.56 6.05 6.39 6.39 

C 0 5 5.60 6.41 7.29 8.83 10.0  

└ 

┘ 

 

╣ 

 

%  OK 0 5.60 6.41 7.29 8.83 10.0  

     

   ⌐A 

   ≥∟╠⅛ ⅜A 

     

   ⌂⇔ 8.5 MCI֔ 10  

   ∟ ⅎ 4.2 MCI֔ 8.5  

   ∟ ⅎ   0 MCI֔ 4.2   

  

4.3.4   ─  

 

─  

≢│ ─ ≢ ─ ╘╢ ⅜ ↄ │ ─ ╛

┼─ ╛ ⌐ ∆╢↓≤⅛╠ ─ │ ─ ╩ ╢℮ⅎ≢

╙ ⌂ ─1≈≢№╢ ⌂ ─ ─1≈⌐₈ ₉─ ⅜№╢ │

─ ™⌐╟∫≡ ⌐ ⅜ ⌂╢ ∕─√╘ ∟ ⅎ ─╖⌐ ∆╣┌ ╪∞

─╖╩∕─ ∆╢₈ ₉⅜ ≤⌂╢  

⇔⅛⇔ ⌐│↓─╟℮⌂ │ ↕╣∏ ⅜ ⇔≡™⌂™ ╙ ╘≡№╢ ─

╩ ⌐ ∆╢₈ ₉⅜ ╦╣╢ ↓╣│ ≢│ ⅜ ≤⌂╡ ∟ ⅎ

─ ⌐ ─ ◖☻♩ ╛ ⅜ ∆╢√╘≢№╢ ⌐

≢№╢ ≢│ ─ ⅜ ⅝™↓≤⅛╠ ↓╣╠╩ ⅎ╢√╘⌐꜡fi◓ ╛

╘⌐╟╢ ⌂ ╩ ⇔≡™╢ ─ │ ⅜ ⇔≡™⌂™ ╩

⌐ ∆╢↓≤⌐╟╢♦ⱷꜞ♇♩ ≤ ◖☻♩╩ ≢⅝╢ⱷꜞ♇♩ ◖☻♩ ≤

─ ⌐╟∫≡ ∆╢≤ ⅎ╠╣╢  

∕↓≢ ╩ ∫√ ≤ ╩ ∫√ ─♩ ♃ꜟ ╩ ⇔ ∕╣╠─ ╩

∂≡ ─ ╩ ⇔√ ╕√ ╩ ╕ⅎ≡ ─ ─ ≢

⅜ ≤⌂╢ ╩ ∆╢≤≤╙⌐ ⌐╟╢◖☻♩ ╩ ⇔√   
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─ │ ─ ≢ ∆╢ ╕∏ ─ ⌐ ⇔√⸗♦ꜟ ╩

∆╢ ⌐ ⸗♦ꜟ ⌐ ⇔≡ ≤ ╩ ∫√ ⌐ ∆╢ ╩H-BMS⌐╟∫≡◦

Ⱶꜙ꜠ ◦ꜛfi∆╢ ⌐ ∕╣∙╣─◔ ☻⌐⅔™≡ ∆╢ 100 ─ ♩ ♃ꜟ

╩ ∆╢↓≤≢ ─ ╩ ∆╢  

◔ ☻╩ ⌐ ∆ ≤ ╙ ⌂ ╩ ╘√ [ 24]╩ ⇔≡⅔

╡ ─╦∞∟ ╣≤└┘ ╣ ╩ ↄ ⌐ ⇔≡│ ∟ ⅎ ╩ ≤⇔≡™╢  

╕√ │ ╩ ℮√╘ ≢│ ≤─ ⌐╟∫≡

⌐ ℮ │ 2km≤ ╘╠╣≡™╢ ↕╠⌐ ⌐ ℮ ⅜ ⌐ ⅝™↓

≤╩ ╕ⅎ≡ 1 ╩1 ╘∆╢↓≤⌐╟╢ ╩ ∫≡⅔╡ ∟

ⅎ │ ⌐↓─ ⌐ ╦∑≡ ⌐ ⇔≡™╢  

◔ ☻│ 1 ─ ⅜ 2km≢№╢↓≤≤,↓╣╕≢ ╘⌐╟╢ ╩ ⇔

≡™╢↓≤╩ ⇔ 1 1 ⌐ ╩ ℮1 ◔ ☻1 2km ⌐1 ╩ ℮2km

◔ ☻2 ⌐╦√∫≡1 ╩ ℮ 1 ◔ ☻3 ─3◔ ☻≤⇔√ ⌂⅔

◔ ☻3│ ╘≤ ⌂╢⅜ ╘─ ≢│ ─ ⌐ ™╢ ◦Ⱶꜙ

꜠ ◦ꜛfi⸗♦ [ꜟ 21]─ ⅜ ⇔ ≤─ ⅜ ⅝ↄ⌂╢↓≤⅛╠ ─╟℮⌐ ⇔√  

⸗♦ꜟ │ ─ ╩ ∆╢√╘⌐ ─ ─ ⅛╠ ╩ ⇔ ∕╣╩

⌐ ⇔√ │ ≤ ─ ─ ⅜ ⅝ↄ ╛ ─ ⌐ ℮ ⅜

⇔ ™↓≤ ≢─MCI ─┌╠≈⅝⅜ ≤╒╓ ∂ ╩ ∆↓≤ ⌐ ⅜ ╦

╣≡⅔╡ ♦ ♃⅜ ⇔≡™╢↓≤ ─ ⅛╠ 11

╗ ╩ ⇔√ ╕√ ╩ ⇔╛∆ↄ∆╢√╘⌐ ⌐ ⇔≡ │ ≡2

│ ≡◖fi◒ꜞ ♩ ≤⇔ ─ │ ∆╢≤─ ╩ ⇔ ⸗♦ꜟ

╩ ⇔√ ⇔√⸗♦ꜟ ─ ╩ ⌐ ∆  

 

 

 

 

 

 

─  

≢│ ⌐ ─ ⅜ ╕╣╢√╘ ♃▬Ⱶfi◓│

⌐ ╕╣╢№╢ ⅜ ⌐ ⇔√ ≢ ↕╣╢ ∕─√╘ ╩ ∆╢

◔ ☻2≤◔ ☻3≢│ ─ ≢ ╙ ™ ╩ ─ ≤⇔√  

 ◔ ☻ (2008)
24  

 
◔ ☻1 ◔ ☻2 ◔ ☻3 

1  2km  1  

 2,080 32 4 

 1  2  4  
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╕√ ⌐⅔↑╢ ─ ♦ ♃╩╙≤⌐ ─ ™⅜ ♃▬Ⱶfi◓⌐ ⅎ╢

╩ ═√≤↓╤ ─ ⌐╟∫≡ ♃▬Ⱶfi◓⌐ ∆╢╕≢─ │◔ ☻1⌐ ⇔≡

◔ ☻2⅜1.56 ◔ ☻3⅜1.80 ≤⌂∫√.╟∫≡,◔ ☻2≤◔ ☻3≢│◔ ☻1─ ╩ ─

≢ ⇔√ ╩ ™√ ◔ ☻1 3─ ╩ ⌐ ∆ ⌂⅔ ◔ ☻1─ │

─RC ⌐ ∆╢ ─ ╩ ⇔ ⌐╟∫≡ MCI ⌐ ╕≢─ ╩

⇔≡ ⇔√╙─≢№╢ ◔ ☻1 3─ │∕╣∙╣1 2 4 ≤⇔ ⌐ ─

⌐ ℮ ≤⇔√  

4

5

6

7

8

9

10

0 10 20 30 40 50

 

 

 

c ─♩☻◖ꜟ♃כ♩  

─ ⅛╠ H-BMS⌐╟∫≡◔ ☻1 3⌐ ∆╢♩ ♃ꜟ ╩ ∆╢ H-BMS≢│

╕≢⌐ ∆╢ ─ 4% ─ ╩LCC≤ ⇔ LCC⅜ ≤⌂╢

╩ ∆╢↓≤⅜≢⅝╢ ≢│ ─ MCI ⅜ ⌐ ⇔√

≢ ∟⌐ ⅜ ↕╣╢╙─≤⇔ 100 ⌐ ∆╢

─ ╩♩ ♃ꜟ ≤⇔≡ ∆╢  

◔ ☻1 3⌐ ⇔≡ ↕╣√ 100 ─♩ ♃ꜟ

─ ╩ ⌐ ∆ ╟╡♩ ♃ꜟ ⌐ ╘╢ │ ⅜

⌐ ⅝ↄ ╩ ℮◔ ☻2≤◔ ☻3≢│ ─ ⌐ ∫≡ ⅜ ⌐

⇔√ │♩ ♃ꜟ ─ ╩100 ≤⇔√↓≤⌐╟∫≡ ─ ⅜ ⇔≡

™╢⅜ ∆╢ ╩ ⇔√ ↓╣│ ⌐╟∫≡ ♃▬Ⱶfi◓⅜ ╕╢√╘≤ ⅎ╠╣

╢ ⇔ ─ │ ─ ≤ ═╢≤ ⌐ ↕™  

─ ⅛╠ ⸗♦ꜟ ≢│ ⌐╟∫≡♩ ♃ꜟ ─ ╩ ╘╢ ⅜

⌐ ∆╢↓≤⅜ ≢⅝√  

 ♃▬ⱪ ─ (2008)
24  
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─  

⸗♦ꜟ │ ⅛╠ ⌐ ⅛∫≡ ⅜ ⇔ ⅜ ∆╢ ╩ ⇔

≡™╢ ∕─√╘ ◔ ☻1≤◔ ☻2╩ ⌐2◐꜡ⱳ☻♩ ⌐⅔↑╢♩ ♃ꜟ ╩ ⇔

⅜ ≤⌂╢ ⌐≈™≡ ⇔√  

◔ ☻⌐⅔™≡ 100 ⌐⅔↑╢♩ ♃ꜟ ╩2◐꜡ⱳ☻♩ ⌐ ⇔√

≤∕─ ╩ ⌐ ∆  

↓╣╟╡ 10.0◐꜡ⱳ☻♩╩ ⌐◔ ☻1≤◔ ☻2≢♩ ♃ꜟ ⅜ ⇔≡™╢↓≤⅜ ⅛╢ ≈

╕╡ 0.0 10.0◐꜡ⱳ☻♩≢│1 ╟╡2km ─ ⅜ ≤⌂╡ 10.0 14.2◐꜡ⱳ☻♩≢│

⌐2km ╟╡1 ─ ⅜ ≤⌂∫√ ↓─╟℮⌐ ─◔ ☻1≤ ─◔ 

 

 

 

 

 

 

 

 

 

 

 

    ♩ ♃ꜟ ─ /  (2008)
24  

 ◔ ☻1 ◔ ☻2 ◔ ☻3 

 
 0.20 0.19 0.31 

 0.16 0.16 0.16 

◖☻♩ 
 47.23 8.31 3.57 

 0.43 0.48 0.28 

♩ ♃ꜟ  48.02 9.15 4.32 

 

 

  ◐꜡ⱳ☻♩ ꜟ♃כ♩─ ≤∕─ /  (2008)
24  

◐꜡ⱳ☻♩ 
◔ ☻1 

1  

◔ ☻2 

2km  
 

0.0 2.0 1.25 0.48 0.78 

2.0 4.0 2.94 0.41 2.57 

4.0 6.0 1.86 0.35 1.51 

6.0 8.0 1.49 0.28 1.21 

8.0 10.0 0.46 0.23 0.23 

10.0 12.0 0.10 0.16 -0.06 

12.0 13.4 0.05 0.11 -0.06 

13.4 14.2 0.03 0.08 -0.05 

 

 

 

 



 Ⱪꜞ♇☺ⱴⱠ☺ⱷfi♩◦☻♥ⱶ╩ ™√               80  

 

 

 

☻2≢ ⅜ ∆╢ │ ◐꜡ⱳ☻♩─ ⌐ ∫≡ ─ ⇔ ⌐╟╢

─ ⅜ ∆╢√╘≤ ⅎ╠╣╢ ≤ ≢♩ ♃ꜟ ⅜ ∆╢8.0◐꜡ⱳ☻

♩≤10.0◐꜡ⱳ☻♩─1 ─ ⅛╠ ⅜ ≤⌂╢ ╩ ╘√ ∕─

1 1 1 √╡⌐ ∆╢ ⅜300 ⌐⌂╢≤ ╟╡ ─

⅜ ≤⌂╢ ≤⌂∫√ ⌂⅔ ↓─ ⅜ ∆╢≤⅝─2 √╡─ │

⌡2 / ≢№∫√  

─ ⌐⇔√⅜∫≡ ─ ╩ 2km ⅜ ≤⌂╢ ≤

⅜ ≤⌂╢ ⌐ ⇔√ ╩ ⌐ ∆ ↓╣╟╡ ⅜ ≤

⌂╢ │ ─ ⇔╛∆™ ⅛╠─ ≤⌂╡ ⅜ ≤⌂╢ │

─ ⌂™ ─ ╛ ─ ™ ≤⌂∫√  

 

◖☻♩ ─  

─ ╩ ⌐ ∆╢ ≤ - ≢ ⇔√ ⌐ ≤

╩ ™ ↑╢ ─♩ ♃ꜟ ╩ ⇔ ╩ ∆╢↓≤⌐╟╢◖☻♩ ╩

⇔√  

╩ ⇔⌂™◔ ☻ ≤ ╩ ∆╢◔ ☻ ─ 100 

 ⅜ ≤⌂╢ ≤ ⅜ ≤⌂╢ (2008)
24  

     2km  

     1  

 

 


