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ⱴⱠ☺ⱷfi♩ vol ☼כꜞ◦ . 5 

 

⌂ ≢─  

─ 1 

 5 

 

│☻כ◔─↓ ─ ╩ ≤⇔≡™╢⁹ │

⅛╠─ ≢№╡⁸ ⅜ ⇔√─│ ⌐ ⇔≡╕╙⌂ↄ 2 ≤⌂╢

≢№╢⁹ │ 4 36 ≢№╢⁹ ─ ≢№╢ │ ≢№╡⁸

⅛╠ 14 1 ⌐ ≤⌂╡ │ 3 ≤⌂∫≡™√⁹⌂⅔⁸ ⅜10 

⇔√ │ ⌐ │≢☻כ◔─↓⅜√∫ ≤⇔≡ ─ ≢№∫

√ ─ ╩ ⌐ ╡ →√⁹ 

 

 

─  15 

 

│⁸ ─ ⌐№∫≡ 28 ⁸ ⌐ 13 ⁹ ⌐ ⅜ ⌂

╡⁸ │ ⌐ ╗⁹ ⅛╠ 115 ⌐ ∫≡ ⌐ 57 ≢ ⌐ 

╡⁸╕√ ⅔╟┘ ⅜ ⌐ ╡⁸ │ 300 ≢ ⅜№╡⁸ ⌐

≢ ─ ⌐ ⇔⁸ ⁸ ─ ≢№╢⁹ ⌡ ≤20 

≤⅜ ⇔⁸ │ ─ ⌐ ∆╢⁹ ╩ ╣╢ ╩ ⌐⇔≡

⌐ ⁸ ⌐ ⅜ ╣≡ 3,000Ⱬ◒♃כꜟ─ ╩ ⇔ ⌐ ←⁹ 

╩ ≤⇔≡⁸∕─ ⌐ 500 Ⱬ

                                                   

1 ⁸│☻כ◔ ⌐⅔↑╢ ─ ─ ╩ ╢√╘─ ≤⇔≡⁸

≢─ ⌐ ≠⅝ ⱴⱠ☺ⱷfi♩ ⱴⱠ

☺ⱷfi♩ ⅜ ⁸│☻כ◔⁹√⇔ ─ ╕√│ ⌂

╩ ─☻כ◔⁹™⌂│≢─╙╢∆ ⌐ ⇔≡│⁸ ─ ─↔

╩™√∞⅝⁸ │∆═≡ ⅛╠↔ ™√∞™√↓≤╩ ⇔⁸ ⇔√™⁹ 

©JSCE.CMC.2014 2014 6  ╩ ∂╢⁹ 



2 

 

⁸ꜟכ♃◒ 135 Ⱬ◒♃כꜟ ╩ ⇔ ─ ╩ ∫≡™╢≤↓╤≢

№╢⁹ ╟╡  

22 10 1 ─ ─ │ 37,817 ≢№╢⁹ 

1  

 5 

 

─ ─  

 

23 3 11 2 46 ⌐ ⇔√ ⌐╟∫≡⁸ ≢│⁸  

458 ⁸╕√ ─ ⌂≥⌐╟╢ ─ 11 ⁸ ⌐╟╢ ─ ⅜ 10 

1,000 ╩ ⅎ╢⌂≥⁸ ⌐╙ ⌐╙ ⌂ ╩ ↑√⁹ 3 ﬞ │⁸

4,400 ─ ⅜ ╩ ⌂ↄ↕╣√⁹ ⁸ ╟╡  

⌐╟╡ ⌐ ⇔√⅜ │ ─ │ ╣√⁹⌂⅔⁸ ⌐│ ⇔√ 10

─ ⅜ ╕╣≡™╢⁹ 

 15 

2  

 

 

 

 

 



3 

 

─ ≤ ─ fiכ◦ 1  

 

⌐ ⇔™ ╣╩ ∂√ │₈ ⱴ♬ꜙ▪ꜟ₉⌐ ™⁸ ─

≤≤╙⌐ ─ ⌐ ↑≈↑√⁹ ⁸ ⁸ ⌂≥ ╩│∂╘ ─

⅜ ∟⌐ ⇔⁸ ─ ∟ →╩ ╘╢≤≤╙⌐⁸14 55 ⌐│5 

⅜ ↕╣√⁹ 

 

─ ₈ ─ ∞∫√─≢ ─ │ ∫≡™╕⇔√⅜⁸ ╣

⅜ ⅝ↄ≥─ↄ╠™ ⅝⌂ ≢№╢⅛╙∕─ │ ╙╦⅛∫≡™⌂⅛∫√⁹ ─≤↓

╤ ⅛╠ ╩ ↑╢═⅝⅛ ∫≡™╢ ⅜ ⅛∫√≤ ™╕∆⁹₉ 10 

 

⌐⅔™≡⁸ ≢№╢ ⅛╠ ≤ ⌐╟╢

─ ⌐≈™≡⁸ ─ ⌂ ⅜№∫√⁹↓╣╠ ┘ ⅛╠─

│ ─ⱱ꞉▬♩Ⱳכ♪⌐ ↕╣ ≢ ↕╣√⁹ 

 15 

 ᵑ ─ ⌐ ─♅▼♇◒⁸  

      ᵒ ─ │⁸ ─ ╩ → 

      ᵓ │⁸ ─♅▼♇◒≤ ⇔╤ 

      ᵔ ─♅▼♇◒╩⇔╤ 

ᵕ ∕─ ╩ ⇔╤ 

 

⅛╠─ ≢ ⅜ ↕╣√─│ 15 53 ≢№∫√⁹∕─ ─

⅛╠ ─ ה ⁸ ─ ⁸ ─ ⌂≥─ ⅜ ⌐ ╡ ⅜

≢№╢↓≤⅜ ⌐ ⅛╡⁸ ⌂ ⌐ ⇔√↓≤╩ ⇔√⁹19 30 ⌐ ⅛╣√

2 ≢│ ─ ╩ ↑⁸ ─ ⁸ ─ ⌂≥ ⌐20 

∆╢↓≤⁸ ┼─ ה ╩ ℮↓≤ ⅜ ↕╣√⁹ 

 

21 13 ⌐ ≢№╢ ⅛╠ ⅜ ⇔⁸ ⁸ ⁸

⁸ ⌐╟╢ ─ ⅜ ↕╣√⁹ 

 25 

2 ─ ⁸ │ ≤≤╙⌐ ⌐ ┌╣⁸↓─ ⌐ ∆╢ ─

╩ ╢╟℮⌐ ↕╣√⁹ ⅛╠ ─ ⅜ ↕╣⁸ ∟⌐ ∆╢↓



4 

 

≤⌐ ⅎ⁸ ≤™℮ ─ ╕≢ ╘√ ╩ ≤ ≢ ∆╢

╟℮⌐≤─ ≢№∫√⁹ 

 

ⱴ♬ꜙ▪ꜟ ⌐╟∫≡ ─ │ ╘╠

╣≡™√⅜⁸∕╣⌐ ╦╣∏ ∆═⅝ ↔≤⌐∕─ ≤ ╩ ⇔⌂⅜╠5 

╩ ≡│╘≡™∫√⁹ ⅎ┌⁸ ─ │ ⅜ ≢№∫√⅜⁸≤≡╙

╡╢≤│ ⅎ∏⁸ ─ │ ⅜ ∆╢↓≤≤⇔√⁹╕√⁸ ⌐ ↕

╣≡™⌂™ ╙ ↄ№∫√⅜⁸ ∆╢ ╩ ╖⁸ ─ │ ≤

⁸ ─ │ ⅜ ∆╢↓≤≤⇔√⁹ 

 10 

─ ─√╘─ ⌂≥≤─ ⌐≈™≡│⁸ ⌂╠ ≢№╢

⅜⁸⅜╣⅝─ ⌂≥ ╩ ≤∆╢↓≤⌂≥⅛╠⁸ ─ ⅜

≤⌂∫√⁹ 

 

─ ₈ ≤ ⇔⌂⅜╠ ─ ⌐╛╢═⅝↓≤╩ ⌐ꜞ☻♩▪♇ⱪ15 

⇔⁸ ⌐∕╣∙╣─ ╩ ≡│╘≡™⅝╕⇔√⁹ ⅜ ≢∆⅜∕╣⌐

╦╣∆⅞∏ ─ ↕─ ╩ ⅎ⌂⅜╠ ─ ≤⌂╢╟℮⌐ ╘≡™⅝╕⇔

√⁹₉ 

 

3 4  20 

 



5 

 

 

4 ⅜ ⇔√  

 

 

↓℮⇔≡ A3 ⌐╕≤╘√ │⁸12 2 45 ⅛╠─ 4 ≢ ↕5 

╣⁸ ⅛╠ 2 ⌐│ ─ ╩ ⇔√⁹ ≢ ⅝─ │ ─
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≢№╢⁹ 

 

↓↓≢ ↕╣√ ⌐ ≠⅝ ⅜ ╦╣╢↓≤≤⌂∫√⅜⁸ ─

╛ ╩ ─ ⅜ ≢ ≢⅝╢╟℮⌐ │ ─Ɽ♁◖

fi≢∕─ ╩ ╡⁸ ─ ⌐ ⇔ ↑╢↓≤≤⇔√⁹↓─ │⁸ ─5 

⌐╙ ↕╣√⁹ 

 

 

─ fiכ◦  

 10 

─ │ ─ ⁸ ─ ⁸ ─ ⁸ ─

⁸ ≤ ⌐╦√∫√⁹ ⌐ ℮ ⅜№∫√─│ ─ ≢№∫√⁹

⌐╟∫≡ ⌐ ⇔√ ─⅜╣⅝│ ─ ⁸ ⅛╠─ ⅜

⌐ ╢√╘⌐╙ ≢ ╦⌂↑╣┌⌂╠⌂™ ≢№∫√⁹ 

 15 

5 ─  

 

 

≤ ↕╣√ ╘√╢∆♩כ♃☻╠⅛ ≢⅝╢─│ ─ ─╖≢№∫

√⁹ ⌐ ╩ ╡ ╦⇔≡™╢╦↑≢│⌂⅛∫√⅜⁸ ╩ ⇔≡ 18 ⌐20 

⇔√⅜⁸ ⅜ ⅎ⌂™ ∞∫√─≢ 11 ─ ⅛╠ ∏≥↓⅛⌐ ╢╟℮⌐

⇔≡⁸ ⌐ ─ ⅜ ⌐⅝≡ ≢ ⇔√⁹ ╛ ─
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⁸ ─ ⌂≥⌐≈™≡ ⇔√⁹∕╣╩Ⱳכ♪⌐ ™≡ ╩⇔√⁹ ⁸

│ ⅎ⌂⅛∫√⅜⁸↓─╟℮⌐ ∫≡ ⌐ ⇔√⁹ │ ≢ ∆╢↓≤≤

⇔ ╩ ⅜↑√⁹ ─ ─ ╩ ⌐ ╣≡ↄ╢─⅜ ─ ≢№╡⁸ ╩

⇔√↓≤≢ ╠╩Ᵽ☻≢ ↕∑╢↓≤⅜≢⅝√⁹ 

 5 

─ ₈ ─ ╙ ↄ⅜ ─ ⌐ ∫√√╘ ─ ≢⇔√⁹

⇔⅛⇔⁸ ─ ⅜ ─ ╩╟ↄ ∫≡™√─≢ ⌂ ╩ ∆↓≤⅜≢⅝⁸

╙ ↄ ™≡ↄ╣√─≢ │℮╕ↄ™∫√≤ ™╕∆⁹₉ 

 

 10 

─ fiכ◦  

 

│ ╛ ⌂≥ ⌂ ╩ ⅎ≡™√─≢⁸ ⌐ ⇔≡

╒≤╪≥│ ⅜ ╠─ ≢ ⇔√⁹ 

 15 

─ ₈ ─ │ ─ ≤⌂╡╕⇔√⅜⁸ ⌐≤∫≡╙ ⇔√↓

≤─⌂™ ∞∫√─≢∆↔ↄ ≢⇔√⁹≢╙⁸ ⅛╠ ⌐ ⇔≡₈ ╡ ⅎ∏

ↄ↓≤⅜ ⁹ ╩ ╦╣√╠ ─∑™⌐∆╣┌ ™⁹₉≤ ╦╣≡™√↓≤╩ ─

ⅎ⌐⇔≡ ╩⇔≡™√↓≤╩ ⅎ≡™╕∆⁹₉ 

 20 

⌐│ ⁸ ⁸ ⁸ ┘ ⅜ ⇔≡ ℮ ⅜

╠╣√⁹↓─ ≢ ─ │⁸₈ ─ ₉₈ ╛ ה

─ ⁸ ⁸ ┼─ ₉₈ ╛♄fiⱪ─ ₉₈ ₉₈

─ ₉ ≢№∫√⁹ 

 25 

─ │ │╙≤╟╡ ∆╢ ⌐≤∫≡╙ ⌂╙─≢№∫√⁹

⌐╟∫≡ ≤≤╙⌐ ↕╣√ ╩ ⌐⇔⌂⅜╠╙ ╩ ↑⌂↑╣┌⌂╠⌂™

│ ⌂ ⌐ ⅎⱷfi♃ꜟ ⌐╙ ⇔⅛∫√⁹ 

 

↕╠⌐⁸ ⌐⅔↑╢ ╩ ⅛≈ ⌐⇔√─│30 

─ ⌐ ℮ ─ ⅜╡─ ≢№∫√⁹ ∆╢ ⅛╠│ ∆╢

⅜ ╘⁸ ⌐╙ ⅜ ╢╟℮⌐⌂∫√⁹ │ ╛ ─ ╩ ↕∑
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╢↓≤⌐ ℮ꜞ☻◒⅜ ⅝™↓≤⅛╠ ⅛╠─ ⅜⌂™ ╡ ╩ ↕∑╢ │

╦⌂™≤⇔⁸ ─ ⅎ╩ ⌐╙ ⇔√⁹ 

 

6 ⌐ ╩ ∆╢ ₈ ≤⇔≡│⁸ ⅛╠ ⅜⌂™ ╡ ⅛⌂™₉ 

 5 

 

─ │⁸ ─ ╖╩ ⅎ╢↓≤⌐ ⇔√⁹╕∏⁸

│╕∞ ⅜ ↄ⁸ ⅝⌂ ≢ ╛ ⅜ ↕╣╢≤⁸ ─ ⅛

╠ ╩ ∆╢↓≤⅜ ₁№∫√⁹↓─≤⅝⁸ ─ ⅜ ↔≤⌐

⌂∫√↓≤╛⁸ ⅜ ⅜╠⌂™ ⁸ ╩ ∆╢ ≤ │ ↄ10 

≢⅝╢√╘⁸ ⌐ ∆╢⌂≥─ ⅜№∫√⁹ 

╕√⁸ ⅜ ╢≤⁸∕─ ⌐ ⅜ ╕╣≡™╢≤™℮ ⅛╠⁸Ⱳꜝfi♥▫▪

≢№╢ ⅛╠⁸ │ ─ ⅜№⅜∫√↓≤╙№∫√⁹ 

∕─ ⁸ │⁸ ⅜ ∞↑≢ ∆╢╦↑≢│⌂™─≢⁸ ⅜

№╣┌≥─╟℮⌂ ≢╙ ⇔⁸ ⅜№╣┌ ─ ⅜ ⇔≡™≡╙ ∆╢15 

⌂≥⁸ ─ ╙ ╕ⅎ√ ⅜ ∞∫√⁹ 

 

 

₁≤ ↓╢ ≤ fiכ◦  

 20 

ה ─  

─ │ ⅜ ≢ ╩ ™⁸⅜╣⅝│ ≤™℮╟╡ ⌐ ↑╢
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≢№∫√⁹ 

 

∕─ ╩ ™√⅜╣⅝─ ⌐ ∫√⁹ ╙ ╩ ∫≡⅝√⅜ ⅜ ╠

∏⁸ ─ ─ ∆╢ ╛♄fiⱪ⅜ ≢№∫√⁹ │ ─ ⅜ ≢

№∫√⁹ ⌐│⁸ ╩ ╣≡●♁ꜞfiה ╩ ╕≢ ∫≡⅝≡ↄ╣⌂™5 

⅜ ™√⁹∕↓≢⁸ │ ⅜ ⌐ ∫≡ ─ ≤ ⇔⁸ ╛ ╕≢

╩ ╡⌐ ↄ ╩≈ↄ╡⁸ ╛ ⌂≥─ ⅛╠ ⌐ ╩ ⇔

√⁹↕╠⌐⁸⅜╣⅝─ ⌐│⅜╣⅝╩ ╘╢◓ꜝ♇ⱪꜟ⅜ ≢№∫√⅜⁸ ─

◓ꜝ♇ⱪꜟ╩ ⇔≡╙ ⌂ ╩ ╘╢√╘⌐│ ╠⌂⅛∫√⁹ ≢│

ⱷכ◌כ─◖ⱴ♠≤ ╩ ╪≢⅔╡⁸◖ⱴ♠⅛╠ ⌐ ╩ ↑╢↓≤⅜≢⅝⁸10 

⅛╠─ ╙№╡ ⌐ ⌂ ⅜ ↕╣≡™∫√⁹ 

 

 

⌐ ⅝⌂ ≤⌂∫√─⅜⁸ ─ ≤ ⌐╟╡ ⌐

╕∫√╕╕─ ≢№∫√⁹ ─√╘⌐│ ↄ ∆╢ ⅜№╡⁸∕─ ╩ ≥15 

─ ⅜ ℮⅛│∫⅝╡⇔⌂⅛∫√⅜⁸ ≢ ℮↓≤≤⇔√⁹ ─ │ ╩

⇔≡ ℮═⅝≢№∫√⅜⁸ ⌂ ⱳfiⱪ╩ ⇔≡™╢─│ ≢№╢─⅜

⅛∫≡™√─≢⁸3 16 ≢№∫√≤ ℮⅜ ⅜ ⌐ ⇔≡

ⱳfiⱪ ─ ╩ ⇔√⁹ ⱳfiⱪ ─ │⁸ ⌂ ╩ ≡⁸≤≡

╙╛╣⌂™≤ ∫≡™√⅜⁸≤⌐⅛ↄ╛∫≡╙╠℮⇔⅛⌂⅛∫√⁹ ⱳfiⱪ ─ ⅜20 

⌂⅛∫√ │⁸ ⱳfiⱪ ─ ☻Ɑ⁸╛☻כⱱכ☻╩ →∏⌐ ∆╢☻Ɑ⁸☻כ

╕√⁸ 60 / ─ ⱳfiⱪ ╩☻כfi≢ⱱכ꜠◒│ ∆╢♃▬ⱪ⅜ ↄ⁸◒꜠

⅜☻כfi─☻Ɑכ ≢№╢↓≤⌂≥⁸ ∞↑≢╙ ⇔√⁹╕√⁸ ⌐│

ↄ─ ⅜ ≢⁸ ─ ┼─ ≤│ ≢♩כꜟ ╩ ∆╢ ╩

≡╢ ⅜№∫√⅜⁸∕─√╘─ ≤ ─ ╩ ∫√ ⅜⌂⅛⌂⅛ ≢⅝⌂25 

⅛∫√⁹ ↄ─ ╩ ╡ ⅎ⌂⅜╠⁸ ₁⌐ ╩ ↕∑≡™∫√⁹∕─ ⁸

ה ה ─ ⇔√ 1,000ha╩ 45 ≢ ⇔⁸ ─ ≤ ⇔≡╙

™ ⌐ ⅜ ⇔√⁹ 

 

─ ₈ ⅜ ⌐ ⇔≡ⱳfiⱪ ╩ ⇔≡ↄ╣≤ ↑ ™30 

╕⇔√⁹ │ ←⌐ ╩⇔≡ↄ╣√─≢⁸∕─ ╙ │№╡╕⇔√⅜ ╟

╡ ↄ ≢⅝╕⇔√⁹₉ 



10 

 

 

7 ─ⱳfiⱪ ⌐╟╢  

 

 

─ ™  5 

⅜╣⅝─ ⌐│ ⁸ ⁸ ⌂≥─ ─ ™⅜ ≤⌂∫√⁹ √ ⌐

│ ™ ⌐⌂╠⌂™╙─≢№∫≡╙ ⌐≤∫≡│ ≢№╢√╘ ⌐ ⇔≡ ™

≤™℮╙─≢│⌂ↄ ⌐ ℮ ⅜№∫√⁹ ≢⁸⅜╣⅝─ │ ⅜╣╢↓≤

⅛╠⁸ ⌐⅔™≡│ ╩ ╘≡ ╩ ╘╢↓≤≤⇔√⁹3 25 ⌐│ ≤

⇔ ─ ╩ ╘√⁹28 ⌐│ ─ ─ ╩ ⇔⁸31 ⌐₈10 

─ ╛ ⌐ ╩⅝√∆ ─ ╩ ∆╢₉≤⇔√⅜ ╩ ╘√⁹

⁸ ⁸ ─ ⌐≈™≡│⁸ ╩ ∆╢ ─ ╩⇔∫⅛╡

⇔√℮ⅎ ╗╟℮⌐ ╩ ⇔√⅜⁸ ─ ≢ ⅜ ╪≢™╢ ⅜ ╦∫≡

ↄ╢≤ ╡╩ ∂╢↓≤╙№∫√⁹ ⌐⅔↑╢ ⁸ ⁸ ─ ⌐≈™≡ ה

⇔√ │ 4 19 ⌐ ╕∫√⁹ ⅛╠─ ╩ ⌐ ╡≈≈15 

╩ ╘√⁹ 

 

 

─ fiכ◦  

 20 

─ │∆═≡─ ╩ ⇔≡ ∆╢↓≤⅜ ╕⇔™⅜⁸ │

⌐╟╢ ≢№∫√√╘⁸ ─ ⅝ ⌐╟∫≡ ⌐ ┌╣√ ╙™╢⌂≥⁸∆═≡



11 

 

─ ⅜ ↕╣╢⌐│ ⌐ ™ ╩ ∆╢↓≤⅜ ⅛╠ ↕╣√⁹⇔⅛

⇔⁸ ⅜ ≈⅛╢ ─ ∟ ╡│⁸ ╛ ⇔™ ⅜╕∞ ≈⅛∫≡™⌂™

⌐≤∫≡ ╩ ℮↓≤⌐⌂╢─≢⁸ ─ ⌐ ⇔√ ⅜ ≢№∫√⁹ 

 

≢ ─ │ №╡⅜√⅛∫√⅜⁸ ─ ⌐│ ─ 3 ⅜5 

№╡⁸™≈╕≢╙ ╡ ↑╢╦↑⌐│™⅛∏⁸ ─ ╩≥℮∆╢⅛╙

∆⌂╦∟ ⌐ ∑╠╣√ ≤⌂∫√⁹ 

 

  ─ ─ 3  

─ ╩ ∆╢√╘⁸ │ ╩ ⌐ ∆╢

⅜№╢↓≤⁹ 

↕⇔ ∫√ ⅜№╢↓≤⁹ 

─ ⅜ ↕╣╢ ⌐ ⌂ ⅜⌂™↓≤⁹ 

 10 

 ╕√⁸ ⅜ ↕™ ⌐≈™≡│⁸ ⅎ─√╘─ ⅝⅜ 5 ⅛╠ ╘╢

↓≤⅛╠⁸∕╣╕≢⌐ ─ ╩≈↑╢ ╙№∫√⁹ 

 

↓─√╘⁸ │ 4 8 ⌐₈ ─ ⌐≈™≡₉ 8 ⁸4

20 ⌐₈ ₉ 9 ⁸4 28 ⌐₈ ┼─ ─ ₉ 10 ╩15 

⌐ ⇔≡⁸ ─ ╛ ⁸ ╩ ∆╢≤≤╙⌐⁸ ┼

─ ─ ╩ ∫√⁹ 

 

↓╣╠─ ╩╙∫≡⁸5 ╕≢─ ╩ ≤⇔⁸ │ ╩ ∆╢

╙── ╩ ⁸№╦∑≡ ⌐╟╢⅜╣⅝ ╩ ↕∑╢≤≤╙⌐⁸20 

┼─ ⅝╙ ≤⇔√⁹╕√⁸ ─ 3 ⌐ ⇔⌂™ ─⅜╣⅝

│ ⅜ ⌐ ⇔ ∆╢↓≤≤⇔√⁹ 

 

4 29 ⅛╠ 5 6 ⌐⅛↑ ↔≤⌐ ⌐⅔™≡ ⌐╟╢ ─ ╩
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