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ψαϛτ 

 

ʺψאָ  ͔͐ τ ʺאָ ͔͑ τψ Υὺאָ ήϦʺϘϜσΨ ṙϬ

ὝΠϢΞρΰοΣϤϘβʻὺ Ⱳχ ῢψʺ͍ Ϭ ΠθϕςπΚϤϘΰθΥʺ₈ψʺ͐

͑ Ϭ ΠϥϘπτ♩Ϥʺᾝ∕χ ʺπψאָ ϒχЂ˔РІṐ Ϟ ῢ τϢϥ

Ϭψαϛʺὺ χὊᵃτϢϥὺ ẉό χ ẏᴟʺζΰοНзϯТз˔ϒχ ᴂ σ

ς ˑσᴿ Ϭ Πʺ χИ˔Їτ ᴂβϥάρΥ ΰΨσμοϘΜϤϘΰθʻ 

 Ϙθʺ ʺτνΜοψאָ χὫᴮʺ ρ ήϦοΣϤϘβʻ

←ϞἝ χ ệψʺ ←Ⱳτ χ ρ∞▀Ϭ︢ϥ χאָ ←Ấ Ṑ ρρϜτʺ“ Ђ˔

РІϬὋ ΰοΜΨθϛτϜ χאָ χᶎ Υ πΚϥάρϬᵠϛο ꜡ήϦϥϜχρσ

ϤϘΰθʻ 

 άχϢΞσᴿ Τϣ πψ ͎͔ ϢϤʺ Ԍπ  βϥӠ ὺאָ ᾁ

ӦԌᵓϬ ΰʺᾝ τΣΪϥᴿאָ Ϭ ΰθ π₈ῇχ ΰ Ϭᾁ ΰʺ ͎͕ τ

ψ ᶘ̋꜡ὊᾓּיϞ ΤϣσϥӠיּ꜡ “∞ ᵠᶗ ᵓṳτʺˮ ΥẐϛϥ χΚϤאָ

τνΜο˯ⱡ ΰʺ ͏͌ τ Ϭ Φʺ χΚϤאָ Ϭᾁ ΰοϘΜϤϘΰθʻ 

ὓᵊϬ├ βϥτΚθϤʺ τẐϛϣϦϥἇאָ σṐ τνΜοʺᵰ ᶘ꜡ּיϞ יּ꜡

ΤϣσϥӠ אָ ӦԌᵓʺ ṳᵓṳԌπ  βϥ ὺאָ ӦԌᵓΤϣέ

ᾠϬΜθιΜθϕΤʺ ϯрϾ˔Е ₰Ϟ ЀЮрЕ χם☼τϢϤʺ χᵧ Τϣ

ˑσέӪᾋϬΜθιΦϘΰθʻ 

άϦϣϬ ϘΠϘΰοʺ χṁאָ ʾṁ ʺ῝Ặ☼ χ ›ᴟʺẐϛϣϦϥṐ ʺ

ṛ ʺᵵ▄ⱧỘ τνΜο ʾᾁ Ϭ“ΜʺάάτˮӠ אָ ṁ   ʾṁ

ὓᵊ ˯Ϭ├ ΜθΰϘΰθʻ 

 πψʺ χ ϜΥΜΦΜΦρᾕṓτ ϣδϥʺζΰο ḺΥψαΪϥʺᶨ τ κθʺ

ˮ ԁ ϭπϙθΜϘκ˯Ϭ ◙ΰοΣϤʺ χ ρ∞▀Ϭ︢ϥʺ←ᵲτếΜϘκξΨϤ

χẤ ρΰοʺϘθʺ χᵧ Υ Μʺ θσ ϩΜϬ πΦϥẤ ρσϥϢΞʺ ὺאָ

χ︡ Ϭ ϛοϘΜϤϘβʻ 

 Ὣότʺ ὓᵊχ├ τΚθϤʺṝ σέӪᾋϬ ΦϘΰθ χᵧ ʺέẸ Ϭ ΦϘΰθ

ḩἰּיχᵧ τ ΰϘΰο ΤϣῈ ΰ ΫϘβʻ 

 

 ͏ ͓Ὦ 

 

̗ẞ  Ẏ Ῥ   
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1 Ḩ ὑ 

(1) ⅍ ┴ ⱳ  ר

 

(1)-1  

│⁸a ⅜ ╘╢ ─№╡ ⌐e ∆╢ ⅛╠─

╩ ╕ⅎ⁸ ה ╩ ⇔⌂⅜╠⁸ ─ ה ╩

∆╢↓≤╩ ≤∆╢⁹ 

 

 

 

̗ẞ ☻ḹ ̬ ᶫ 
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(1)-2 ⅍ ⅍ ┴ ⱳ  ר

 

 ⅍  

ה │ 48 ⁸ │ 58 ─ ≢№╡⁸∕╣∙╣ ⌐ ╢

│ ∫≡™⌂™⁹ 

ה ─ ┘ ⌐ 300 ⁸ 100₩150 ─◖☻♩⅜ 

⇔≡™╢⁹ 

ה │ ─ ⁸ ⅜ ⇔≡™╢⁹ ╩ ⇔√ ⁸

☻Ɑכ☻⅜ ⇔⁸ ⌂ ⅜ ⌐⌂╢⁹ 

ה ╙ ─ ─ ⅜ ⌂ ⅜№╢⁹ 

ה │⁸11,048 ╩ ╗ ≢№╢⁹ 

      

 48  48  4F 2,067  993  

 58  38  3F 2,936  1,081  

    5,003  2,074  

ה  59  37  2F 299  150  

 55  41   63  63  

   5,365  2,287  

 

 

  

 

 

 

 

 

 

 

⅍  Ӕ⅍  
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 ⅍ ┴ ⱳ  ר

─ │⁸ ⅜ ⁸ ⅜ ─ ≤⌂∫≡⅔╡⁸

│ ─ ─ ╩ √⇔≡™⌂™⁹ ╛ ─

╛ ⌐⅔↑╢ ─ ╩ ∆╣┌⁸ ─ ╩ ∆╢↓≤│⁸

⌐⅔™≡ ─ ╩ ╢√╘─ ≤⇔≡ ─ ⅜

≢№╢⁹╕√⁸↓℮⇔√ ─ ⌐ ⅎ⁸♦☺♃ꜟ ┼─ ─ ⁸Ᵽꜞ▪ⱨꜞ

כ ─ ≤™∫√ ⌐ ∆╟℮⌂ ╩ ⅎ≡⅔╡⁸ ─☻ⱦכ◘ ╛

─ ≢╙ ⅜ ≡™╢⁹ 

ה ─ ה        ⁸ ─  

ה ─ ה      ⌐╟╢ ⁸ ─  

כꜞⱣꜞ▪ⱨה ┼─ ה  ⁸ ─  

 

⌐⅔™≡│⁸ ╩ ⇔√ ≢╙⁸ ─ ⌐│ ⅜╠⌂™√

╘⁸ ─ ⌐№√∫≡╙₈ ⅎ₉⌐╟╢ ⅜ ≤⌂╢⁹ 

⁸ ╩ √⇔≡™╢ ⌐≈™≡│⁸ ┘ ─ │ ⇔

≡™╢√╘⁸ ╩ ⇔√℮ⅎ≢─ ≤ ⅎ─ ─ ⌐≈™

≡ ╩ ℮⁹ 

 

ṟ Ṡ 

Ḳ ה ︡ ףּ ￼ צּ ךּ ḭ צּנּ  

ḱ Ḳ ︡ ךּ ḭצּ נּ ךּ  

 

(1)-3 ⅍ ρ  

⌐⅔™≡ ─ ה ╩ ╢╒⅛⁸╟╡ ™ ─☻ⱦכ◘ ╛ ─

─ ≤™∫√ ⅛╠╙ │ ⌂ ⅜ ╘╠╣≡™╢⁹ 

 

24 ה  ╩ ∫√ ⁸ ─ ⅜ ₈ ─ ─

⌐ ∆╢ ₉─ 0. 6╩ ∫≡™╢↓≤⅜  

26 ה  ╩ ∆╢╙⁸ ⌐╟╢ ☻Ɑכ☻─ ╛ ─

⅛╠⁸ ⇔≡ ∆╢↓≤≤⇔√ 

29 ₈ה  ⅜ ╘╢ ─№╡ ⌐≈™≡₉ ⌐  

30 ₈ה  ⅜ ╘╢ ─№╡ ⌐≈™≡₉ ⅛╠─

 

ה   ⅛╠─ ╩ ╕ⅎ₈ ─№╡ ₉╩

 

ה ה ⌐ ⇔≡∕╣∙╣ ⅎ⁸ ⁸ ╩ ╖ ╦∑≡

╩ ™⁸₈ ╩ ⇔⌂⅜╠ ╩ ⅎ╢≤≤╙⌐⁸ ─

╩ ה ₉∆╢ Ɽ♃כfi╩ ⌂ ≤⇔√ 
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(2) Ḩ ꜠ Ḩ  

 

 Ḩ ꜠ 

⅛╠─ ╩ ╕ⅎ⁸ ⌐ ╘╠╣╢ ≤⇔≡⁸

─ ≈╩ ─ ≤∆╢⁹ 

 ׄʣ ר ҧ ר ⅍ 

 ὃ ρ ⅍ 

 ṑ ⅍  

 

 Ḩ  

⌐ ≠⅝⁸╟╡ ⇔√ ≤⇔≡⁸↓╣╕≢─ ╛ ⅛

╠─ ╩ ╕ⅎ⁸ ─ ⌂ ╩ ─≤⅔╡≤∆╢⁹ 

 

 ׄʣ ר ҧ ר ⅍  

(1  ─ ╩ ╢≤≤╙⌐⁸ ─ ⌂≥⌐╟╢꞉fi☻♩♇ⱪ◘כ

ⱦ☻┼─ ╩∆╢⁹ 

(2  ↕≤ ╩ ⇔√ ☻Ɑכ☻≤ⱪꜝ▬Ᵽ◦כ⌐ ⇔√ ☻Ɑכ

☻╩ ∆╢⁹ 

(3  ⇔™ ╛♦☺♃ꜟ♩ꜝfi☻ⱨ◊כⱷכ◦ꜛfi ₈DX₉≤™℮⁹ β1

⌐╙ ⌐ ≢⅝╢ ╛ ╩ ⇔⁸ ⅝─☻ⱴכ♩ ╩ ╢⁹ 

(4)   ─ ─ ≤─ ה ╩ ⇔⁸ ─ ╩ ╢⁹ 

 

 ὃ ρ ⅍  

(1  ╩ ⇔√ ☻Ɑכ☻╩ ∆╢⁹ 

(2  ⌐╙ ⅎ℮╢ ה ≢№╢⁹ 

(3 ה  ה ─ ╛ ⌂≥ꜝ▬ⱨꜝ▬fi╩ ∆╢⁹ 

(4  ™ ☿◐ꜙꜞ♥▫ ╩ ⅎ⁸ ─ ╩ ╢≤≤╙⌐⁸ ⅛╠─  

⌂≥⌐ ⇔√ ☿◐ꜙꜞ♥▫ ╩ ∆╢⁹ 

  

 ṑ ⅍   

(1  ⁸ ⌐╙ ⇔∆═≡─ ⌐ ⌂ ╩ ∆╢√╘ꜚ♬Ᵽכ◘ꜟ♦

◙▬fi╛Ᵽꜞ▪ⱨꜞכβ2╩ ∆╢⁹ 

(2  2050 ─β3ꜟꜝ♩כꜙ♬Ⱳfiכ◌ ⌐ ↑≡⁸ ⌐ ⇔√ ◄Ⱡꜟ◑כ

⁸ ◄Ⱡꜟ◑כ╩ ⇔√ β4╩ ╢⁹ 

(3  ◐♇☼☻Ɑ⁸☻כ ─ ≤⌂כꜞꜝꜗ◑ ₁⅜ ™ ╦℮ ─

☻Ɑכ☻╩ ∆╢⁹╕√⁸ ה ╩ ≤∆╢ ─ ™─ ⌂≥╩ ∆

╢⁹ 

(4  │ ⌂ ╡ ⌐ ┼ ↕╣⁸ ⌐ ≢⅝╢☻Ɑכ

☻≤∆╢⁹ 
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(3) ⅍ ┴ ᷂ ǵ ̏  

 

(3)-1 ̗ẞ  

│⁸ ─ ⁸ ⅛╠ 40km ⌐ ∆╢ 4.5 ─ ≢№

╢⁹ 2.5 ⁸ 7.5 ⁸ 14.79km  2─ ⌂ ╩ ⇔⁸

ꜟ♩ꜗ◦כꜙ♬ ⅜ ⇔≡™╢⁹ ─ ≤≤╙⌐ ⅜ ⇔⁸ ╙

⅜ ™≡™╢⁹ 45 ⌐ ↕╣⁸ 2 ⌐ 50 ╩ ⅎ√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
β1 ꜟ♃☺♦≥♃כ♦ ╩ ⇔≡⁸ ╛ ╩☼כ♬─ ⌐⁸ ╩ꜟ♦⸗☻ⱦ☻⁸ⱦ☺Ⱡכ◘╛ ∆╢
≤≤╙⌐⁸ ∕─╙─╛⁸ ⁸ⱪ꜡☿☻⁸ ה ╩ ⇔⁸ ─ ╩ ∆╢↓≤⁹ 

β2 ♩▬꜠⁸ ∟╚╪─ ⁸Ⱨ◒♩◓ꜝⱶ ─ ◘▬fi⁸ ⁸♦☺♃ꜟ◘▬Ⱡכ☺ ─ ⌂≥
╩ ∆╢⁹ 

β3 2050 ╕≢⌐ ●☻─ ╩ ♀꜡≤⇔⁸ ─ ╩ ∆↓≤⁹ 
β4 ה ─ ™ ⁸ ╛ꜞ◘▬◒ꜟ ─ ⁸ ⱤⱠꜟ─ ⁸ ה

ꜝfi▬fiⱨכꜞ◓─≤⌂ ⌂≥╩ ∆╢⁹  

̗ẞ ʺ ЏВ ˲֥ѝ⁹ 
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⌐⅔↑╢ ─ │⁸₈ ₉4.7 2024  

₈ ╕∟ └≤ ⇔↔≤ ₉4.6 2065 ≤⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

β 2 ה≥└ה∟╕  ╟╡ 

(3)-2 ʣ̬ ̬  

̗ẞ ֻ Ḩ ₳ 27₴ 3  

≢│⁸ ⌐≈™≡⁸₈ ☿fi♃⁸כ┤╣№™ ☿fi♃⁸כ

⌂≥⅜№╡⁸ ─ ─ ≤ ─ ╩ ∆◦ⱦ♇◒☿fi♃

≥₉כ ≠↑⁸ ─ ╩ ⅛⇔⌂⅜╠⁸ ⅜ ∆╢ ╩ ╘≡⁸

⁸☻ⱳ⁸♠כ꜠ fiꜛ◦כ◄ꜞ◒ ─ ╩ ∫√⁸╟╡ ─ ╩ ∆╕∟≠

ↄ╡╩ ╘╢≤⇔≡™╢⁹ 

╕√⁸ ⌐≈™≡│⁸ ⌂ ╩ ∫√ ⌂ ⌐ ╘⁸

─ ╛ ─ ⌂ ╩ ∆≤⇔≡™╢⁹ 

 

̗ẞ ֻ ♥ Ḩ ̉ᴇ2₴ 3  

⌂ ≤⇔≡⁸ ─ ⌂ ≤⁸ ⌂ ╩ ∫√

⌂ ה ⌐ ╘⁸ ─ ╛ ─ ⌂ ╩ ∆≤⇔

≡™╢⁹ ─ ≤⇔≡⁸↕╠⌂╢ ─☻ⱦכ◘ ╛ ─ ⅛╠⁸

⌂ ╩ ∫√ ─ ⌐ ╡ ╗ ╩ ⇔≡⅔╡⁸ ⌐≈™≡╙

∆╢≤⇔≡™╢⁹ 

 

̗ẞ ᷂Ḣ ₳ 27₴ 3  

⌐ ≢⅝╢ ─ ≤⇔≡⁸ ─ ─ ╩ ∆╢≤

≤╙⌐⁸ ⌂≥─ ─ ⅛≈ ⌂ ╩ ╢╙─≤⇔

≡™╢⁹╕√⁸ ╩ ≤ ↑⁸ ─ ╩ ℮√╘⁸

─ ╩ ∆╢≤⇔≡™╢⁹ 

 

̗ẞ ˲֥  
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̗ẞ ⁸ ₳28₴ 3  

⅜ ⇔√ │⁸ ↕╣√ ≢№╡⁸ ⅜

⇔╛∆™ ╩ ∆╢≤≤╙⌐⁸ ≤⇔≡ ─ ≤ ╩ ⇔⁸ ─

╩ ╡⁸ ─ ╩ ╢↓≤⌐╟╡ ╦™─№╢ ╩ ∆╢╙

─≤⇔≡™╢⁹ 

│⁸ ─ ≤ ⌐╟╢ ╩ ⇔⁸ ─ ≤⇔≡

─Ᵽꜞ▪ⱨꜞכ ╩ ╢≤≤╙⌐⁸ ⌐⅔™≡╙ ⅜ ≢⅝╢╟

℮ ◄Ⱡꜟ◑כ─ ╩ ╘√ ─ ╩ ╢↓≤≤⇔≡™╢⁹ 

╕√⁸ ─ ≢⁸ ⌐ ∆╢╟℮ ─fi▬◙♦ה ⌂≥

⌐ ∆╢≤⇔≡™╢⁹ 

 

̗ẞ ЏВ ֻ ₳ 29₴ 3  

☻ḹ⅍  

⌂ ╩ ™⌂⅜╠ ─ ╩ ╢⁹ ⌐№∫≡│⁸PPP/PFI ⌂≥

─ ╙ ⌐ ╣⁸ ╛ ╩ ╘√ ─ ⇔⌐╟╡ ─

╩ ╢⁹ 

ᶫ  

─☻ⱦכ◘ ╩ ⌐⁸ ⌂ ╩ ™ ─ ╩ ╢⁹ ⌐№∫≡│⁸

─ ╩ ⌂⅜╠ ╛ ⌂≥╙ ⇔≡ ╛ ─ ╩

╢⁹ 

ֻ  

⌂ ⁸ ╩ ™⁸ ╩ ╢⁹╕√⁸ ⌐№∫≡│⁸ ≤─

╛ ⌂≥╩ ⇔≡ ╛ ─ ╩ ╢⁹ 

⁸┴ ˗ҵ  

╩ ─☻ⱦכ◘╠⅜⌂ ⌐ ⌂ ╩ ∆╢⁹ 
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(3)-3 ̏ 

 

 ₳᷈  

╙ ™ 8 ─ │ 26.8ϴ⁸ ╙ ™ 1 ─ │ 3.5ϴ≢№╡⁸

│ 15.1ϴβ≤⌂∫≡™╢⁹ 

╕√⁸ │ 1,298mmβ≢№╢⁹ 

β▪ⱷ♄☻ H15♃כ♦ H30 ⌐╟╢⁹ 

 

 

 

  

│⁸ ─ ™ ⌐№╡⁸ 2,060 β─ ⌐

╕╣≡™╢⁹ ─ │ ╙ ™ 1 ≢ 220 1 √╡ 7.1 ⁸

╙ ⌂™ 6 ≢ 128 1 √╡ 4.2 β≢№╢⁹ 

β▪ⱷ♄☻ H15♃כ♦ H30 ⌐╟╢⁹ 

 

 

0

5

10

15

20

25

30

0

50

100

150

200

250

1 2 3 4 5 6 7 8 9 10 11 12

0

50

100

150

200

250

1 2 3 4 5 6 7 8 9 10 11 12

(ϴ) mm  

 

171  

 

₳  ᷈

₳᷈ 
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 ׄ  

│ ╩ ⇔≡ 1 2 / ─ ╛⅛⌂ ≢№╡⁸ │ 1.4 / ≤⌂∫≡™

╢⁹ ⌐⁸ 3 ⁸ 6 ⁸ 9 ⁸ 12 ─ ─ ה

β╩ ∆⁹ 

β▪ⱷ♄☻ H15♃כ♦ H30 ╟╡ 

 

 

 

 

3  6  

ׄ ֺ ₳  ᷈

9  12  

↓ Ἤ 

ъ͈  

₳᷈ Ἤ  
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(3)-4 ⅍ ̬  

│⁸ ─ ─ ≤∆╢⁹ 

 

ὑ  

ה ⱴ☻♃כⱪꜝfi≢│⁸ ╛ ─ ↕╣√ │⁸

≤⇔≡ ≠↑╠╣≡⅔╡⁸ ⅛╠ ╘╢╕∟≠ↄ╡ ≤ ∆╢⁹

≢│⁸ │₈ ⌂ ╩ ∆╢ ⌐fi₉כ♂

≠↑╠╣≡™╢⁹╕√⁸ ⌐╙ ┼─ │ ≢№╢⁹ 

ה ⌐ ⌂╕≤╕∫√ ⅜ ≢⅝╢⁹ 11,048  

ה ─ ⌐ ⇔⁸ ≤⇔≡╙ ↄ ⌐ ↕╣≡™╢⁹ 

ה ⅛╠╙ ≢⁸ ─ ╙ ╪≢⅔╡ ▪◒☿☻⅜ ↕╣

≡™╢⁹ 

ה ⌐ ☿fi♃כ ─ ⅜ ⇔≡⅔╡⁸↓╣╠≤─ ╙⇔╛∆™⁹ 

ה ─ ╛ ╩ ∑∏ ⅜ ≢№╢⁹ 

ה ⌐ ⇔⁸ ─ ꜞ☻◒⅜ ⌂™⁹ 

 

 

(3)-5 ᷂ ̏  

 

 ᷂ ⁸ ̏  

ה 11,048  

ה 60 ⁸ 200 ⁸ №╡  

ה , 11,048 ᾝ200 =22,096  , 11,048 ᾝ 60 = 6,628  

ה 2,067 4    993  

ה 2,936 3  1,081  

 

ק   

─ │ 6 ⁸ │ 6 ⁸ │ 12 ⁸ │ 12 ─ ⅜ ↕╣≡™

╢⁹ 

 

  

│⁸ ⅛╠ ≢№╢⁹╕√ ╙ ╪≢⅔╡

⌐╟╢▪◒☿☻╙ ↕╣≡™╢⁹ 

ה ₉ꜟ♩ꜗ◦כꜙ♬₈ ╟╡ 10 ─ ≢№╢⁹ 

☻Ᵽה │⁸ ─₈ ₉╕√│⁸ ─₈ ה ₉╙⇔ↄ│

₈ ₉─ 3⅛ ⅜ ⁹₈ ₉┼│ Ᵽ☻ Ᵽ☻ ─₈

₉⅜ ⇔≡⅔╡⁸₈ ₉≤₈ ה ₉┼│↑╪∟╚╪Ᵽ☻

Ᵽ☻ ─₈ ₉≤₈ ☿fi♃כ ₉⅜ ⇔≡™╢╒⅛⁸
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⌐│™⌂╕╢ Ᵽ☻ ─ ה ─ ⅜♩כꜟ2 ⇔≡™╢⁹ 

 

 

 

 

  

̗ẞ ☻ḹ  
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(4) ⅍  

 

 Ḩ  

─ ╩╙≤⌐⁸ ─ ╩ ∆╢⁹ 

   

 
45, 021  

3 4 1  

⌐ ∆╢  230  

 16  

 

ᵑ  

3 4 1 ≢─ ⌐ ≠ↄ ⁹ 

ᵒ ⌐ ∆╢  

─ ─ ┘ ╩ ╦∑√ ≤∆╢⁹ 

ᵓ  

│ 16 ≤∆╢⁹ 

 

 ⅍  

ᵑ ─  

⌐ ∆╢ ╛ ⌐ ≠™√ ─ ⌐╟

╢ ─╒⅛⁸ ─ ╛ ─ ╩ ⇔⁸ ⌂ ╩ 6,500

≤∆╢⁹ ─ │ 2  (2)-4⌐≡ ℮⁹  

ᵒ ─  

◖☻♩ ─√╘⁸ ─Ᵽ♇◒ꜘכ♪ ┘ ⅝ 3 ╩

≤⇔≡ ∆╢⁹ ─ ╟╡⁸ ╩ 700 ≤∆╢⁹ 

─ │ 2  (2)-4⌐≡ ℮⁹  

ᵓ ∆╢ ─  

⅛╠─ ╩ ╕ⅎ⁸ ─ ┘ ─

─ ⅛╠⁸₈(6) ─ ⌐ ↑≡₉⌐ ∆ ╩

⌐ ∆╢⁹ ─ ≤ ⌐⅔↑╢ ─ ⅛╠⁸ ⌂

╩ 3,300 ≤∆╢⁹ ─ │ 2  (2)-4⌐≡ ℮⁹  

 

─ᵑ⁸ᵓ╩ ⇔√ ─ ≤⁸ᵒ─ ─ │ ─≤⅔╡≤∆╢⁹ 

 

 

 

 

 

⌂⅔⁸ ╩ ╘√ ─ ⌐≈™≡│⁸ ≢─ ⌂ ─

≢ ∆╢ ⅜№╢⁹ 

ṟ Ṡ 

 Ḳ9,800  

 Ḳ 700  
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 ḹ֗ ḹ  

⌐╟╡ ╘╠╣√ ╛ ─ ≤─ ┘ ⌐⅔↑╢

⌐ ≠⅝⁸ ─ ≤∆╢⁹ ─ │ 2  (2)-4⌐≡ ℮⁹  

 

 

 

 

 

 

 

 ˗  

 

 

 

 

 

  

ṟ Ṡ 

 

 100~1 10  

 90 ~ 100  

 

ṟ Ṡ 

59  

ṕ ḱ ḭשּ 10Ṿ Ṗ 
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(5) ҘᾚЊ  

 

⌐⅔↑╢ ⌐≈™≡⁸ ─ ╣≢ ╩ ℮⁹⌂⅔⁸ ─

╩ ≤⇔≡ ⌐ ∆⁹ 

 

 Ὅ  

─ ⌐№√∫≡│⁸ᵑ ה ╩ ⇔≡ ∆╢₈ ₉⁸ᵒ ה

╩ ≢ ∆╢₈ ה DB ₉⁸ᵓ ה ה

ה ╩ ≢ ⅜ ∆╢ SPC⌐≡ ™⁸ ☻ⱦכ◘│ ╩ ℮

₈PFI ₉─ 3 ⌐≈™≡ ∆╢⁹ 

 

 Ὅ ᾍ ˗  ᶅ

─ ≤∆╢ ≤⇔≡│⁸ ─ ה ה ┘

ה ╩ ≤∆╢⁹╕√⁸ ⁸ ╩ ⇔≡™╢ ה

⌐≈™≡╙ ⌐ ╘╢⁹⌂⅔⁸ ⌐≈™≡│⁸ ⌂ ┘

⅛╠ ─ ⌐≈™≡ ╩ ⅎ╢⁹ 

 

 VFM ὑ ҵ  

╩ ╕ⅎ⁸ ╩ PSC≤⇔⁸DB ⁸PFI BTO ∕╣∙╣⌐≈

™≡ VFM ─ ╩ ℮⁹⌂⅔⁸ │⁸ 75 ┘

─ ╩ ∆╢↓≤╩ ≤∆╢⁹ 

 

 ѝ  

⁸DB ⌐⅔™≡│⁸ ─ ⌐ ≠⅝⁸ ⅜ ⌐ꜞ

☻◒ ╩ ℮╙─≤↕╣≡™╢⅜⁸PFI ⌐≈⅝⁸ꜞ☻◒ ─ ╩ ℮⁹

⌐ ╢ PFI ⌐≈™≡│ ⌐ꜞ☻◒ ⅜ ≢│№╢╙──⁸ ↔≤⌐

⅜№╢ ⌐≈™≡ ╩ ⅎ╢⁹ 

 

 ͔ 

╛ ⱥ▪ꜞfi◓⌂≥╩ ⌐ ⌐≈™≡ ╩ ⅎ⁸

≤⇔≡ ⌐ ⇔√ ⌐≈™≡ ╩ ℮⁹ 
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֓ Ὅ  

Ὅ  

 

DB (Design Build) ┴ ˗ Ỗ ╛  

BTO Build Transfer 

Operate  

┴ ᵣ ʝ ˗ Ỗ

╛ ρ♥ ЏВ  

BOT Build Operate 

Transfer  

┴ ᵣ ʝ ˗ Ỗ

╛ ρ♥˗ ʴ ˗

˓♥ ЏВ  

BOO Build Own 

Operate  

┴ ᵣ ʝ ˗ Ỗ

╛ ρ♥˗ ʴ ˗

˓♥ ֒ Ḩ  

BT Build Transfer  ┴ ʝ ˗ Ỗ ╛ ρ

♥ ЏВ  

BTM Build Transfer 

Maintenance 

┴ ʝ ˗ Ỗ ╛

ρ♥ ЏВ  

RO(Rehabilitate 

Operate) 

ʹ˗ ᾍ ╛ ʹ ›˗

ᵣ ʝ ˗ Ỗ  

ЏВ ᵣ  

╛  

ЏВ ᶮ ᷂ ᶧ̱ ͪ ˗ ᾍ

˗ ᵣ ̂ʦ ╛ 

DBM Design Build 

Maintenance 

┴ ˗ Ỗ ╛  

DBO Design Build 

Operate  

┴ ᵣ ˗ Ỗ ╛  

 ̀ VFM Value for 

Money  

ᾍ͔ ͔Ι ͑

Е̱ PFI-LCC ὑ ӓ

̀ὑר ͔ қװ ὕ ḹֻ ѫ

ḹֻ  

SPC Special Purpose 

Company  

ѩ ̝ ὑ ˗ ὕ ˗ ̝

ὑ ї ѫ ˗

̝ ̑ ͬ ў   

PSC Public Sector 

Comparator  

ЏВ ♫ ЏВ˗ ὕ ḹֻ  

PFI LCC Life Cycle 

Cost  

ὕ ḹֻ ЏВ  
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(6) ⅍ ρ Е̱ӓ ׄ   

 

(6)-1 ֻӓΒ  

 Β  

≤ ∆╢ ≤⁸ ⇔√ ─ ╩ ∆╢⁹ 

ֻӓΒ ҧ  

  
 

 
   

1 

 808  ⁸ ⁸ ⁸  

13  ( ) ☿fi♃כ 

─ ╛ ⌐ ℮ ─  

2 

 382  ⁸ ⁸  

☿

fi♃כ 

 

 ⱪכꜟ◓☻fi◄כ○הꜟ▬▪

─ ╛ ⁹ ≡ ☻ⱦכ◘ ╙  

3 

☿fi♃563 כ  ⁸ ⁸  

 

─ ⁹╕√⁸ ╩ ⇔√꞉fi☻♩♇ⱪ◘כⱦ☻  

4 

☿fi♃202 כ   
 

 
 

─ ⌐ ה ≢⅝╣┌⁸ ╛ ─  

5 

 107  81 ╩ ╗ ⁸ ▬ⱬfi♩  
 

 
  

─ ⌐ ה ≢⅝╣┌⁸ ╛ ─  

6 

◦ꜟⱣכ ☿fi♃119 כ  ⁸ ⁸  
 

 
 ◦ꜟⱣכ ☿fi♃כ 

─ ⌐ ה ≢⅝╣┌⁸ ╛ ─  

7 

 386  ⁸ ⁸  

6   

─ ⌐ ה ≢⅝╣┌⁸ ╛ ─  

 

  

⌐≈™≡ ╡ ╖╩ ™⁸∕╣∙╣─ ≤ ╩ ∆╢⁹ 

 

(1) ᶫ  

│ ⅜ ⌐№╡⁸ ╛ ⅜ ⅝⌂ ≤⌂∫≡™╢⁹

⁸ │◖Ⱶꜙ♬♥▫☿fi♃כ╛ ⁸◖fiⱦ♬ ─ ≤ ∆╢

╙ ⇔≡⅔╡⁸ ≤ ∆╢ ⌐╟╡ ≤⇔≡ ╦™ ⌐╙≈⌂

⅜╢↓≤⅜ ↕╣╢⁹ 

╕√⁸╕≤╕∫√ ⅜ ≢⅝⁸ │ ⁸ │ ⅜ ↄ⌂
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╢√╘ ╙ ⌐ ≤ ⅎ╠╣╢⁹↓╣╠─ ⅛╠ ╩ ─

≤⇔⁸ │ ─ ╟╡ 2,000 ╩ ∆╢⁹ ─ │

2  (2)-4⌐≡ ℮⁹  

 

(2) Ѓ  

│⁸ ─ ⅜ ≤⌂∫≡™╢⁹ ≤ ∆╢ ⌐╟╡⁸

┼─ ⌐ ⅎ≡ ≡ ─ ☻ⱦכ◘╢↑⅔⌐ ╛ ─

⌐╟╢ ╦™─ ⅜ ≢⅝╢⁹↓╣╠─ ⅛╠ ╩ ─ ≤⇔⁸

│⁸ ≤ ─⁸ 400 ≤ ∆╢⁹ ─ │ 2  (2)-4⌐≡

℮⁹  

 

(3) ͪβ  

⁸ ☿fi♃כ⌐ ↕╣≡™╢₈ ₉╩ ∆╢↓≤≢⁸ ┼─꞉

fi☻♩♇ⱪ◘כⱦ☻⅜ ≢⅝╢↓≤⅛╠ ─ ≤∆╢⁹ 

─ ☿fi♃כ─ │ 563 ≢№╡ ≤ ∆╢≤◖fiⱤ◒♩⌂

≤⌂∫≡™╢⁹∕─√╘⁸ ─ ⌐╟╡ ─ ╩ ╢╙─≤∆╢

⅜⁸ ⌂ │ ╦⌂™↓≤≤⇔⁸ ≤ ─ ≤⇔≡ 600 ≤

∆╢⁹ ─ │ 2  (2)-4⌐≡ ℮⁹  

 

(4) ϽӲ̝ ˲  

⁸ ⌐ ⇔≡™╢ כⱣꜟ◦ה ☿fi♃כ─ 2 ╩ ∆╢↓

≤≢⁸ ≤─ ┘ ─ ╩ ╢↓≤⅜≢⅝╢√╘⁸↓╣╠

─ ╩ ─ ≤∆╢⁹ 

─ ─ │ 50 ⁸◦ꜟⱣכ ☿fi♃150כ ≢№╢⁹

│ ≤ ≤⇔⁸ ─ 200 ≤ ∆╢⁹ ─ │ 2

 (2)-4⌐≡ ℮⁹  

 

(5)  

╦™ ה ─ ⅛╠⁸ ⌐│ ≢№╢ ⁸ ⁸ ☿

fi♃⁸כ ⁸◦ꜟⱣכ ☿fi♃כ╩ ∆╢ ─ ≤∆╢⁹ ⌐⁸

⅜ ≢⅝╢ ☻Ɑ⁸☻כ ─ ⌐≈™≡╙ ⇔≡™ↄ⁹ ☿fi♃כ

≤ ─ ⌐≈™≡│⁸ ⇔≡™ↄ⁹ 

⌐⁸ ⌐ ╩ ∆╢ ≤ ╩ ∆⁹ 

 

 

 

 

 

ṟ ︣ Ṡ 
( 1 )   2 ,000  

( 2)   400  

( 3) ṇ  600  

( 4) Ӹ ṇ ṇ  200  

( צּ (5 קּ ṇ ḱ ṕ Ṗ 



   

 

- 18 - 

 

(6)-2 ⅍  

 ⅍ ḹֻ ̱ ḹֻ LCC  

40 ╩ ⅎ╢ ─ ⌐≈™≡⁸20 ─ꜝ▬ⱨ◘▬◒ꜟ◖☻♩

β1 ₈LCC₉≤™℮⁹ ╩ ⇔√ ╩ ℮⁹ 

╩ ⇔⁸ ╩ ∆╢ A │⁸ ─ ≤ 20 ─

ⅎ ⅜ ≤⌂╢√╘⁸20 ─ LCC│ 110.9 ≤⌂╢⁹ 

≤ ╩ ⇔⁸ ≤ ⌐ ─ ╩ ∆╢ B │⁸20

LCC ⅜ 87.8 ≤⌂╡⁸A ╟╡ 20 ─ ⅜ ≢№╢⁹ 

β1 ꜝ▬ⱨ◘▬◒ꜟ◖☻♩ ╛ ╩ ה ∆╢√╘⌐ ⌂ ─ ⁹ ה ⅛╠

ה ⌐ ╢ ≢ ⌂ ─ ─↓≤⁹ 

1 LCC  

 

  

LCC Ι ˗ ὑ  ˗ ї 2  (5)  
A ⅍ ⅍ ┴ 20 ₴̊К ⱳ ⅍ ┴ ד ⅍ ┴ ᷀ ⅍
ֿ ⅛  

A ЏВ ⅍ ┴ ד  
ѩ Ӵ͔ ˹♥ ֯ ר  

( ) ( ) ( ) ( )

כ 9,500 9,800

כ 2,050 2,250

כ 2,936 0

כ 1,081 0

כ 0 700
כ 0 600

+ ∆╢ 12,436 10,500

0.0003*x*1.3*1.1
⌐30 ╩ ∂⁸ 30 ⁸

10 ╩

5,365 2.30 5,365 2.30

0.0012*x*1.3*1.1
120 ≤⇔⁸ 30 ⁸ 10 ╩

0 0

0.00008*x*1.1
8 ≤⇔≡⁸ 10 ╩

5,003 0.44 5,003 0.44

0.00003*x*1.1
3 10

2,567 0.08 2,567 0.08

x*0.0045*1.1
450 ˗ד ρΰοʺ 10̋Ϭᴥ▄

12,436 61.56 9,800 48.51

x*0.0045*1.1
450 ˗ד ρΰοʺ 10̋Ϭᴥ▄

700 3.47

x*0.0025*1.1
250 ╩ ─ ⌐ ∂⁸ 10 ╩

⇔≡

2,936 8.07

(11048-x)*0.00035*1.1
35 ≤⇔≡ ⌐ ∂≡⁸ 10

╩ ⇔≡

3,131 3.05 2,850 3.16

- 75.5 58.0

x*0.0001*20*1.1
10 ה ≤⇔≡⁸ 10 ╩ ⇔≡

╩ ∆╢ │ ⅜ ╪≢™╢↓≤⅛╠
1.5 ≤⇔≡

12,436 27.36 10,500 23.10

(x*0.000032*0.7)*20*1.1
ⅎ≤⇔√ ⁸3.2 ṋ0.7 2.24 ה

≤⇔≡⁸ 10 ╩ ⇔≡

12,436 6.13 10,500 5.17

(x*0.000007)*20*1.1
0.7 ˗ד ʾ ρΰοʺ 10̋Ϭᴥ▄ΰο▄

12,436 1.92 10,500 1.62

- 35.4 29.9

- 110.9 87.8

ה ╩ ⇔ ╩

ה │ ⇔≡
ה ⁸ ≤╙⌐ ⇔ ⌐ ⅎ

B. 

ᵔאָ

אָ

͑ᵬὺ

2,250

2ᵬὺ

600
אָ

͑ᵬὺ

2,050

אָ

͏ᵬὺ

1,081
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 ⅍  

▪≢ ⇔√ 20 ─ LCC ⅛╠⁸ ╩ ∆╢ B ─ ⅜◖☻♩─

≢│ ⅜№╢⁹╕√⁸ ╩ ∆╢ A ≢│⁸10 20 ⌐

╩ ⅎ╢↓≤⅛╠⁸ ─ ─ ⌂ ⌐ ⅜ ╢⁹ 

◖☻♩⁸ ⁸ ⁸ ⌂ ─ ⁸ ⌂ ⅛╠─

╩ ╕ⅎ⁸ ≤≤╙⌐ ╩ ⇔⁸∕╣⌐ ╦╢ ╩ ∆╢ B ╩

∆╢ ≤⇔≡ ─ ╩ ╘╢⁹ 

 

(6)-3 ⅍ ֻӓ  

(6)-1⁸(6)-2≢ ⇔√ ╩ ╕ⅎ⁸ ┼ ∆╢ ─ ╩ ∆╢⁹ 

⌐│⁸ 2,000 ⁸ ☿fi♃כ⅛╠ 400 ≤ ☿fi♃600כ ⁸

⅛╠ 50 ╩ ⇔ ∆╢⁹ ⌐│⁸

⅛╠◦ꜟⱣכ ☿fi♃150כ ╩ ∆╢⁹ 

⌂⅔⁸ ≤ ☿fi♃כ─ ⌐╟╢ ☿fi♃כ ─ ⅝☻Ɑ⁸│≡™≈⌐☻כ

⌐╟╢ ╩ ∆╢⁹ ⌐ ┼─ ▬ⱷכ☺ ╩ ∆⁹ 

 

 

 

 

( ) ὓ( ) ( ) ὓ( )

Ṑאָ 6,300 ᾫʾ ← ᾫ 500

←Јр

Ќ˔Ṑ
200 ᾫ(3כּ ) 50

Ḭ 2,000

ὲЈр

Ќ˔
600

ⱪ Ḭ 400

ḢΊẸᵓ 50

›ᴟχ ʾ

ῖ ІЧ˔І

›ὓ

ʾאָ ›ὓ

ὺ Ṑ
אָ

 

אָ 6,500 550

›ᴟ 3,050
ЄиН˔ ∙Јр

Ќ˔
150

250 -

ṛ
9,800 700

10,500  

⅍  

-1 ⅍ ֻӓ  
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(6)-4  

╕≢─ ⌂ ┘ ⌐ ↑√ ≡⇔≥ⱴ♇ⱪ♪כ꜡╩ ⌐╕≤

╘╢⁹⌂⅔⁸ ─ ⌐≈™≡│ ─ ─ ≢ ∆╢ ⅜№╢⁹ 

 

⅍ Ὀ ʺ ›  

 

  

R2 R3 R4 R5 R6 R7 R8

ʾὺ ▫ ʾ

ʹχἇ ᴟ

ʾὺ ⇔▫ χ

ʹᶎ

ʾ ▄ρⱧỘ χ

ʹ

ʾ

ˢ῝⁮ ˣ

ʾ☼Ῥּי

ˢ ╘˙ ˣ

ʾự

ʾῬⱧ χᶎ

ʾ ḁאָ

ʾ ʾאָ אָ

ʹᵔ ῬⱧ

ʾ ʾᵰ 

ʹῬⱧχם☼

ḱ

ḱ

ʾῬⱧ χᶎ

ʾԏׇΰẉόᵫ

ʹτΰΪθ

ʾ χאָ ›ᴟ

ʹ ᾁ

ʾ χṁאָ  

ʹẉόṁ ὓᵊχ

ʹ├

ʾᶆ ₰Ộ

ʹχ ʾ

ʾ ὓּי

ᶆ ₰

ˢ ₰ʾϯІЦІЕ ₰ʾ

ל ₰ʾ ˣ

ṁ   ʾ

ṁ ὓᵊ ṁ ὓ ☼ם ὓ

☼Ῥּי ԏׇΰʾ ḁ

Ῥ
ᶎ

ὺ ῬⱧ Ῥ
Ṍ ᵔאָ ʾ

ʾᵰ 

ὓּי
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2 Ḩ ὑ 

(1) Ḩ Ḩ ̬ ̂ ̱Ѱ 

(1)-1 Ḩ Ḩ ̬ ̂  

ה ₈ ה ₉≤™℮⁹ │⁸

─ ⁸ ⁸ ⁸ ⌂≥ ⌐ ∆═⅝ ─ ╛

╩ ™ ∆╢⁹ ⌐№√∫≡│⁸ ⅛╠⌂╢

┘ ⁸ ⌐⅔↑╢ ⁸ ╛

⅛╠⌂╢ ⌂≥⅛╠─ ╛ ▪fi◔⁸♩כ

◖ⱷfi♩╩ ⌐∆╢⁹ 

 

 

 

 

(1)-2 Ḩ Ḩ ̱Ѱ     

 

 

 

 

 

  

ṡ צּ טּ ךּ Ṣ  

טּ  

 

R

R2Ṍ3

 

 

 

ḱ  

R4  

H29

H30 ṡ צּ טּ ךּ Ṣ  

R5 Ṍ 

Ḩ Ḩ ̬ ̂  

Ḩ Ḩ ̱Ѱ 

ḱ  

 

 

 

ṇ  

 

 

 

 

ṕ Ṗ 
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(2) ̏  

(2)-1 ⅍ ρ  

≢ ⇔√ ─ ≤∕─ ╩ ⌐⁸ ⌐⅔™≡

─ ╩╕≤╘⁸ ─ ⌂ ≤∆╢⁹ 

 

 

̗ẞ ☻ḹ ⅍ ρ Ḩ Ḩ   

  

  

1 
─☻ⱦכ◘ ╩ ⇔√ 

ה ─ ™  

ᵑ ☻ⱦכ◘ ⌐≈⌂⅜╢  

ᵒ ⅜ ℮ ╩ ∆╢√╘─  

ᵓ ⌐ ⅛╣√ ╩ ∆╢√╘─  

ᵔ ⁸ ⌐ ∆╢  

ᵕ ─ ⌐ ≢⅝╢  

2 
╩ ╢ ה ╩ 

ⅎ√  

 

ᵖ ה  

ᵗ ה▫♥ꜞꜙ◐☿  

3 ⌐ ⅛╣⁸ ⌐ ⇔√  

ᵘ ≤─ ⌐ ∆╢  

ᵙꜚ♬Ᵽכ◘ꜟ♦◙▬fi⌐ ∆╢  

ᵚ ─╕∟≠ↄ╡╛ ╩ ⅎ╢  

ᵛ ─ ╛ ⌐ ≢⅝╢  

 

  

⅍ ρ  
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(2)-2 ⅍  

⌐ ⇔√ ⌂ ┘ ╩ ∆╢⁹ 

 

ׄʣ ⅍  

▪ ⁸  

◒☻♦ꜙ☺ꜟ▼◦fi◖ ה ╩ ∆╢

⌂≥⁸ ⅜ ↄ ⅝╛ ⅜ ⅎ╢

╖╩ ∆╢⁹ 

╩ ה ℮ ╩≢⅝╢ ╡ ┼ ∆╢↓

≤╛ ╩ ⇔≡ ∆╢≤≤╙⌐⁸

⌂꞉fiⱨ꜡▪◘כⱦ☻─ ╩ ⇔⁸

⅜ ⇔╛∆™ ─ ╩ ℮⁹ 

─≤⌂ ה ⅜ ™ ⌐│Ɫ▬

◌►fi♃⁸כ ≢ ⅜ ⌂ ⌐│꜡

╩כ♃fi►◌כ ∆╢⌂≥⁸ ⌐ ∂√

◌►fi♃כ╩ ∆╢⁹╕√⁸∕╣∙╣─◌►

fi♃כ │⁸ ⌐ ⇔√ ⌂Ᵽꜝfi☻≢

∆╢⁹ 

 

▬  

╛כ♃fi►◌╢№─╡ ה ─ ™

╩ ↑╢⌂≥⁸ ─

─ⱪꜝ▬Ᵽ◦כ⌐ ⇔√ ≤∆╢⁹ 

─ ה ⌐ ⇔√ ╩ ∆╢

⌂≥⁸ ⅜ ⌂ↄ ⌐ ≢⅝╢ ≤

∆╢⁹ 

 

► ☻Ɑכ☻ 

─☻fi♃☻▫♦ꜟꜗ◦כ♁⁸│☻כⱭ☻ ה ⌐ ⇔√ ⌂ ↕╩

∆╢⁹ 

≥כ♃fi►◌ ה ☻Ɑכ☻≤─ │⁸ⱪꜝ▬Ᵽ◦כ⌐ ⇔√ ⌂ ╩

∆╢⁹ 

Ᵽ☻⁸ ה Ᵽ☻─ ≤⇔≡ ⅜ ⌂☻Ɑכ☻╩ ∆╢⁹ 

 

◄ ∕─   

≡ ה ≤ ─ ™ ⅜№╢ⱨ꜡▪⌐│⁸ ╣─ ─√╘⌐

╛◐♇☼☻Ɑ⁸☻כ⅔╗≈ ╩ ∆╢⁹ 

 

˿ў ̂ ˗͈ ⁸☻ 

˗͈ ⁸☻  

˗͈ ⁸☻  
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⅍ ὕ  

▪ ─  

╠⅛╙≤ ה ╕≢ ⅜ ⌂ ≤─ ╩ ⇔⁸ ◖Ⱶ

ꜙ♬♥▫─ ╩ ∆╢⁹ 

╛ ה ⌂≥╩ ╗ ☿fi♃כ≤─ ╩ ⇔⁸꞉fi☻♩♇ⱪ

─☻ⱦכ◘ ╩ ∆╢⁹ 

כ♃fi☿ ה ⌐№╢ ≤─ ╩ ⇔⁸ ⌐ ≡ ─

╩☻ⱦכ◘╢↑⅔⌐ ∆╢⁹╕√⁸ ─ │ ≤─

╙ ⇔≡ ∆╢⁹ 

─ ה ╩ ⅎ ╩ ∆╢ ≤─ ╩ ⇔⁸ ─

─ ╩ ╢⁹╕√⁸ ─ ה ╩ ∆╢ ☻Ɑכ☻─

╩ ∆╢⁹ 

 

▬ ⁸ ─  

√╣↕ ה ─ │⁸ ─ ╙ ≢⅝╢╟℮

─ ╩ ⇔⁸ ™ ≢─ ⅜ ⌂ ╩ ∆╢⁹ 

⁸╙⌐ ה ↕╣√ ╩ ⌐ ≢⅝╢ ≤⇔⁸ ─

™ ─ ⌐╟╢ ╦™╛ ─ ╩ ∆⁹ 

 

̝ ὕ  

▪ ⅛≈ ⌐ ≢⅝╢  

╛ ה ⁸ ─ ╩ ה ≤⇔⁸ ⱱכꜟ ™ ≢

ה ⅜ ⌐ ≢⅝╢ ⅎ≤∆╢↓≤╩ ∆╢⁹ 

╛☻▬Ⱪ꜠♇♩♦Ᵽ♃ ה כ♃♬⸗ ─ ה ─ ⌐╟

╡⁸○fiꜝ▬fi≢─ ╛ ⅜ ⌂◦☻♥ⱶ≤∆╢⁹ 

─ ה ╛ ─ ╣⌐╟╡⁸ ≤⇔≡─ ≤ ╩╡╙ↄ⌠ה↕╢

⇔√ ⅎ≤∆╢⁹╕√⁸ ⅜ ⌂ ⅎ≤⇔⁸ ╙ ⌐

↕╣√ ≤∆╢⁹ 

 

˗͈ ⁸☻ ˎὙ˗͈ Ẏ ⁸☻  
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╢№⅜≤⌂ ה ⱨ꜡▪⌐⅔™≡│⁸ ╩ ∆╢⌂≥⁸☿◐ꜙꜞ♥▫⌐

⇔√ ≤∆╢⁹ 

 

▬ ⌐ ≢⅝╢⁸ ⅛╣√ ⱨ꜡▪ 

כⱦ꜡ ה ⌐│ ☻Ɑכ☻╛♥ꜝ☻ ─ ╩ ⇔⁸ ╢ↄ ⌂ ≤

⌂╢╟℮ ∆╢⁹ 

╛ ה │⁸ ⌐ ≢⅝╢ ⅎ≤∆╢↓≤╩ ∆╢⁹ 

 

► ☻Ɑכ☻─ ⌂  

│ ה ≤⇔⁸ ─ ╡ ⌐╟∫≡ ╩ ⌐ ≢⅝╢

ⅎ╩ ∆╢⁹ 

 

Ḧҵ Ḧҵ ṑ  

▪ ─№╢ ─▪꜡ⱪfiⱨכ○⌂  

│ ה ⌐ ╡╩ כ○∏↑

ⱪfi⌂ ≤⇔⁸ ⌂ ⌐╟╡

─ ↕╩ ⅎ ⅜ ╢ ≤∆╢↓≤

≢⁸ ─◖Ⱶꜙ♬◔כ◦ꜛfi╩ ╡

╛∆ↄ∆╢⁹╕√⁸ ⌂≥ ─

⌐╙ ⌐ ≢⅝╢ ╖≤∆╢⁹ 

≥ ה ─ כ♃fi►◌כ꜡│╡

─ ⅎ≤⇔⁸○כⱪfi≢ ╢™ ≤∆╢

╟℮ ∆╢⁹ 

 

▬ ⌂  

╩▪꜡ⱨ☻☿◒▪כꜞⱨ ה ≤⇔⁸OA

─ ⌂꜠▬▪►♩ ⌐ ≢⅝╢ ≤

∆╢⁹ 

WEB ה Ⱪכ☻╛ ⌂

∑⌂≥⁸ ה ⌐ ∂√ ∑☻Ɑ

╩☻כ ∆╢⁹ 

╛ ה ⁸≤⌂♃כ♦ ─ ─ ⌐≈™≡ ⇔√ ⅜ ⌂

≤∆╢⁹ 

⌐ ה ⇔≡│⁸ ─ ⅜⇔╛∆™ ─ ⁸♃Ⱪ꜠♇♩♦

Ᵽ▬☻─ ⁸WEB ◦☻♥ⱶ─ ⌐╟╡ⱭכⱤכ꜠☻ ╩ ╡⁸

⅛≈ꜚⱦ◐♃☻⌂ ⅝ ⌐╙ ⇔√ ≤⌂╢╟℮ ∆╢⁹ 

 

 

 

₳  

ḦҵὙ  

 כ♃fi►◌ה

 fiכ♂

 fiכ♂ כ♃fi►◌ה

ⱨꜞכ▪◒☿☻ⱨ꜡▪ 



   

 

- 26 - 

 

► ─  

─ ה ≤ ⌂ ─√╘⁸ ⌂ ╩ ∆╢⁹ 

╛ ה │⁸ ⁸ ⌂≥╩ ╕ⅎ⁸ⱪꜝ▬Ᵽ◦כ⌐╙

⇔⁸ ⌐ ∆╢⁹ 

 

◄ ☿◐ꜙꜞ♥▫─  

⁸⅛╒─ ה ⌐╙ ≥fiכ♂ ⅜ ↕╣≡™╢☿◐ꜙꜞ

♥▫⌐ ⇔√ ≤∆╢⁹ 

─ ה ╛ ─ ⌂ ⌐ ◌ⱷꜝ╩ ∆╢⌂≥⁸

⌐ ╣√ ≤∆╢⁹ 

♪כ◌ ה ⌂≥⌐╟╢ ─ ה ⅜ ⌂ ╩ ∆╢⁹ 

⁸⌐≤⌂ ה ─ ╩ ∆╢√╘─ ╩ ∆╢⁹ 

 

○ ┼─  

╢╟⌐ ה 3 ה ה ─ ⁸ ╛ ⌐╟

╢ ─ ה ─ Ɽ♇◦Ⱪ♦◙▬fiה ╩ ™⁸ ╛

─ ⌐╙ ∆╢╟℮⌂ ⅎ╩ ∆╢⁹ 

⌂ ה ╛ ⅝ ↑─ ⌐╟╡⁸ ─ ╩ ╘╢⁹ 

CO2 ה ⁸ ↔≤⌐ ⇔√ ≢ ⅜ ⌂ ≤∆╢⁹ 

ꜟכꜙ☺◔☻╛כ◘fi☿ ה ⌂ ╩ ⇔⁸ ≢ ≢⅝╢

ⅎ╩ ∆╢⁹ 

 

ᾓ Ẁӓ ᾍꜘ  

▪ ─ ─ ┼─  

╛ ה ⌐╙ ⅜

⌂⁸ꜚ♬Ᵽכ◘ꜟ꜠▬▪►♩

─ ≤∆╢⁹ 

⁸ ה ⁸ ⌐

⇔≡│ ─ ₁⌂ ⌐

╩☻כⱪfi☻Ɑכ○╢⅝≢ ≈

⌂ ╩ ∆⁹ 

 

▬ ┼─  

DX ה ⌐ ⇔√ Ⱡ♇♩꞉כ◒≤ ♦Ᵽ▬☻╩ ∆╢≤≤╙⌐⁸

⅜○fiꜝ▬fi≢ ⅝≢⅝╢╟℮⁸ ╛♦☺♃ꜟⱭכⱤ⁸כ╕√│ KIOSK

β1 ─ ─ ╩ ∆╢⁹ 

⁸ꜟכ⁸ⱱ ה ⌐│ ♦▫☻ⱪ꜠▬⁸ⱪ꜡☺▼◒♃⁸╕√│▬fi♃ꜝ

◒♥▫Ⱪⱱ꞉▬♩Ⱳכ♪╩ ⅎ⁸ ה ≢─ DX╩ ∆╢╒⅛⁸ ↑

˲ ꜘ ʥ  

 

˲ Ẁӓ ᾍꜘ֯  
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≢╙ ⇔⁸ ⅝ │◘▬Ⱡכ☺≤⇔≡ ◦☻♥ⱶ≢─ ╩

╢⁹ 

≢ ה ⌐ ≢⅝╢ Wi΅Fi ╩ ∆╢⁹╕√⁸ ┼─◐ꜗꜞ▪

5G⁸꜡כ◌ꜟ 5G─ ╩ ∆╢⁹ 

β1 KIOSK ─ ⅜♃♇♅ⱤⱠꜟ ≢ ⌂ ⌐▪◒☿☻⇔√╡⁸ כ◘⌂₁

ⱦ☻╩ ≢⅝╢ ─ ⁹ 

 

ὡᾍ  

│ ⌐⅔™≡⁸ ─ ╩ ╢ ≤⇔≡─ ⅜ ≤⌂╢⁹

╩ ⅛≈ ⌐ ℮↓≤⅜≢⅝╢ ⌂ ≤∆╢√╘⌐⁸ ─ ⌐

⇔√ ≠ↄ╡╩ ℮⁹ 

 

▪ ─  

≡⇔≥ ה ⌂ ╩ ≢⅝╢ ╩ ⁸ ∆╢⁹ 

⌂ ה ⌐⁸ ─ ╩ ⌐ ⅎ⁸ ─ ה ⅜ ה

⇔⌂™╟℮⌂ ≤∆╢⁹ 

 

▬ ꜝ▬ⱨꜝ▬fi─  

⁸ ה ⁸ ⁸●☻ ─▬fiⱨꜝ─ ╖╛ ╩ ⇔⁸ꜝ▬ⱨꜝ▬fi─

╩ ╢⁹ 

╛ ה ─ ≢╙ ╛ ה ─ ⅜≢⅝

╢╟℮⁸ ╛ ה ─ ╩ ∆╢≤≤╙⌐⁸

─ ⅜ ⌂ ╩ ∆╢⁹ 

 

► ─  

⁸⌐ ה ╛ ─ ┘ ╩ ∆╢ ╩

∆╢⁹ 

╩ ה ∆╢√╘⌐ ⌂ ─☻Ɑכ☻╩ ∆╢⁹╕√⁸

⌂≥─ ╩ ⇔⁸ ≤─ ⌂≥ ⌐ ⅎ╢

≤∆╢⁹ 

─ ה ☻Ɑכ☻╛ ─ ה╣ ה ☻Ɑ⁸☻כ

Ⱳꜝfi♥▫▪☻Ɑכ☻⌂≥─ ╩ ∆╢⁹ ─ ☻Ɑכ☻

│⁸ ⌐│ ⌂≥≤⇔≡ ⅜ ╣╢ ≤⇔≡ ∆╢⁹ 

⌐ ה ╩ ℮ ☻Ɑכ☻─ ╩ ∆╢⁹ ⌐│⁸

⌐≤⌂כ♫כ◖ ≢⅝╢☻Ɑ⁸⇔≥☻כ ─ ⌐ ⇔√ ╩ ℮⁹ 
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Ḹ  

כⱣכ◘ⱶ♥☻◦ ה │⁸ ⌂☿◐ꜙꜞ♥▫◦☻♥ⱶ╩ ∆╢≤≤╙⌐ ┼

─Ᵽ♇◒▪♇ⱪ─ ╩ ⇔⁸ ⌐ ≢⅝╢ ≤∆╢⁹ 

─╠⅛ ה ╩ ╢√╘ ╩fiכ♂▫♥ꜞꜙ◐☿─ ∆╢≤≤╙⌐⁸

─fiכ♂ ╛♩כ◕│⌐ ─ ⌐╟╢☿◐ꜙꜞ♥▫╩ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

ṑ В  

▪ ┼─  

│ ה ⅜ ⅝ↄ │╙≤╟╡ ┼─ ╙ ⅝™↓≤╩ ╕ⅎ⁸

◄Ⱡꜟ◑כ ╛ ◄Ⱡꜟ◑כ⌂≥╩ ⇔⁸ ⌐ ∆╢⁹ 

₈ ה ─ ⁸ 3 3 ₉

╩ ╕ⅎ√ ™ ─◄Ⱡꜟ◑כ ╩ ⅎ√ ╩ ∆⁹ 

│≡™≈⌐ ה ◦☻♥ⱶ CASBEEβ1 ⌐⅔↑╢ ꜝfi

◒─ ╩ ∆↓≤≤∆╢⁹ 

β1 CASBEE ─ ≈⁹ ⌐⅔↑╢ ◄Ⱡꜟ◑כ╛ ─ ⌂™ ─ ≤™∫√  

≤ ─ ╛ ┼─ ⌂≥╙ ╘√ ─ ╩₈S⁸A⁸B+⁸B-⁸C₉─ 5≈─

ꜝfi◒≢ ⌐ ∆╢◦☻♥ⱶ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ṑ ̭ ⅍  
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-1 CASBEE ͔ ֓  

 

▬ ≤─  

│⁸ ─ ⅛⌂ ⌂≥─ ≤─ ╩ ╡⌂⅜╠ ─╟

℮⌂ ╩ ∆⁹ 

╛ ה ≤™∫√ ◄Ⱡꜟ◑כ╩ ⌐ ╡ ╗⁹ 

─≥ ה ─Ⱡ♇♩꞉כ◒⌐ ⇔⌂⅜╠ ⁸ ⁸ ╩ ⇔⁸

─ ⅜≈ↄ╢ β1╩ ⌐ ╡ ╣╢⁹ 

LED ה ⁸ ╩ ⌐ ∆╢⁹ 

╛ ה ⁸ ≤™∫√ ◄Ⱡꜟ◑כ─ ╩ ∆╢⁹ 

─ ה ╩ ╢√╘⁸ ─◄Ⱡꜟ◑כ╛ ⌂≥⅜ ⌂◦☻

♥ⱶ BEMSβ2 ─ ╩ ∆╢⁹ 

╛ ה ⌂≥ ⇔╖─№╢ ╛ ╩ ╢↔≤⌐ ╦™─ ╕╢ ⌂

≥╩ ™≈≈⁸☻◔ꜟ♩fi▬fiⱨ▫ꜟβ3─ ⅎ ╩ ∆╢⌂≥⁸ ⌐╙

⇔√ ↄ ↕╣╢ ╩ ∆╢⁹ 

   β  ⌐ ™ ≢─ ─↓≤╩ ∆⁹ ─ ╛ ─ ╩ ↄ ↑≡ ⅛™

╛ ─ ⅜ ∂╢⁹ 

   β  BEMS Building Energy Management System ─ ≢ⱦꜟ ◦☻♥ⱶ╩ ∆⁹ ─ ⌐

⅔™≡◄Ⱡꜟ◑כ─ ╩ ∆╙─≢ ₁⌂◦☻♥ⱶ⅜ ∆╢⁹ 

   β  ☻◔ꜟ♩fi▬fiⱨ▫ꜟ ╩ ☻◔ꜟ♩fi ≤ ה ▬fiⱨ▫ꜟ ⌐ ↑≡ ∆

╢ ⅎ ⁹ ╛ ─ ⅜ ™╛∆™ⱷꜞ♇♩⅜№╢⁹ 

 

► ꜝ▬ⱨ◘▬◒ꜟ◖☻♩─  

─ ה ╣√ ≤ ╩ ∆╢≤≤╙⌐⁸ ╩ ⅎ√ ─

╛ ⌐ ⇔╛∆™ ≤∆╢⁹ 

⁸ ה ⁸ ─ ⌂╝≤╡╩ ⇔⁸ ⅜ ⇔™ ─ ⌐

⅜ ⌂ ≤∆╢⁹  

  

  ⁸ ⁸  

 ⁸ ⁸  

ה  ⁸◓꜠▪ ⁸ ⁸  

 ⁸ ⁸  

☻ⱦכ◘

 

 ⁸ ™╛∆↕⁸ ה  

ה ה  ⁸ ה ─ ⁸  

ה  ─╝≤╡⁸ ─╝≤╡⁸ ─  

( ) 

─  Ί 

ה╖⌂∟╕ ┼─  Ί 

─┼▫♥♬ⱷ▪ה  ┼─ ⁸ ─ ⁸ ─  
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ꜚ♬Ᵽכ◘ꜟ♦◙▬fi─  

⌂℮╟─≤⁸⅜╙ ה ⌐╙ ⇔╛∆ↄ⁸

⌂ ≤∆╢√╘⁸ꜚ♬Ᵽכ◘ꜟ♦◙▬fi╩

∆╢⁹ 

™⅜ ה ╛ ⌐ ⇔⁸ ⁸

╛Ᵽ☻ ⅛╠ ┼─☻ⱶכ☼⌂ ╩

∆╢⁹╕√⁸ ─ ─ ╛ ╡⌐ↄ

™ ─ ⌂≥ ⇔╛∆™ ≤∆╢⁹ 

⌐ ה ♩▬꜠ ○☻♩ⱷ▬♩ ╩

⇔⁸ ⌐ ≥╙ ╛ⱬⱦכⱬ♇♪⁸

ⱬ♇♪ ─ ╩ ∆╢⁹ 

╙≡∫≥⌐ ה ⅛╡╛∆™ ≤∆╢√╘⁸

⌂≥─ ╛ ⌐⅔↑╢

╛ ╩ ∆╢⁹ 

╩ ה ─ ≤∆╢⌂≥⁸ ─

⅜ ⌐≤∫≡ ⅛╡╛∆™◘▬fi ≤∆╢⁹ 

─ ה ⌐№╢Ᵽ☻ ╩ ⅛╠ ⇔╛∆

™ ⌐ ∆╢╟℮ ∆╢⁹ 

 

֓қ Ӳϐ  

☻Ɑכ☻─  

⌐ ה ⇔ ⇔ ⌂ ╛ ─כꜞꜝꜗ◑ ╩ ∆╢⁹ 

≥ ה ≤─ ╩ ⅎ╢√╘─ ╛☻Ɑכ☻─ ╩ ∆╢⁹ 

 

᷂Ḣ ˧ ᾽  

▪ ─  

╙≢≈™ ה ╙⅜ ⌂ ╩ ≢⅝╢╟℮⁸ ⌐ ∆╢ ╛Ɽfiⱨ꜠♇♩

╩ ⇔≡ ∆╢ ╩כ♫כ◖ ∆╢⁹ 

☺כⱠ▬◘ꜟ♃☺♦ ה ╩ ⇔⁸ ─ ה ה ⌐ ∆╢ ╛ ⌐

⌂ ╩ ≢⅝╢ ╖≠ↄ╡╩ ∆╢⁹ 

 

▬ ╩ ∆╢ ─  

─ ה ╩ ⅛⇔⁸ ╛ ⁸ ☿fi♃כ─ ╩ ∂≡ ─

⅜ ה ≢⅝╢╕∟─ꜞⱦfi◓≤⌂╢╟℮⌂☻Ɑכ☻╩ ⇔⁸ ─

⅜ ╡╛∆™ ╩ ∆╢⁹ 

─ ה ╛ ⌂≥ ─ ⌐╟╢ ╩ ⅎ╢ ≤⇔≡₈ ₉╛₈ ₉

⅜≈⌂⅜╢ ╩ ∆╢⁹ 

ẉ  

׀ К  
( ῎⁸ ) 
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⅜ ה ⌐ ╛ ╩ ℮ ≤⇔≡⁸◌ⱨ▼╛ ☻Ɑכ☻⌂≥─ ╩

∆╢⁹ 

כⱣꜟ◦ ה ☿fi♃כ≤─ ⌐╟╡⁸ ─ ╩ ∆╢ ה ─

╩ ∆╢⁹ 

─ ה ≤─ ⅜ ⌂ ╛♥ꜝ☻╩ ⇔⁸ ─▬ⱬfi♩╛

╕∟─ ⌐ ∆╢ ╩ ∆╢⁹ 

 

► ╠⇔↕╩ ∂╢ ─  

─ ה ─ ╛ ⅜ ⌂☻Ɑכ☻─ ╩ ∆╢⁹ 

╠⅛ ה ╣√ ⌐╙ ╠⇔↕╩ ∫≡╙╠℮√╘⁸ ─ ╛ ⁸

╩ ╩כ♫כ◖╢∆ ⇔⁸ ┼─ ╩ ╘≡╙╠℮ ╩ ∆╢⁹ 

─ ה ה ה ─ ╩ ╡ ╣√ ─ ╩ ∆╢⁹ 

╠⅛ ה ⅎ╢ ╩ ╘╢↓≤⅜≢⅝╢ ☻Ɑכ☻⌂≥─ ╩ ∆╢⁹ 
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(2)-3 ⅍  

 

  

⌐⅔™≡│⁸ ─ ≤⇔≡₈ ─☻ⱦכ◘ ╩ ⇔√

ה ─ ™ ₉₈ ╩ ╢ ה ╩ ⅎ√ ₉₈ ⌐

⅛╣⁸ ⌐ ⇔√ ₉╩ ⇔√⁹ 

⌐⅔™≡│⁸ ╩ ∆╢√╘─ 11─ ⅛╠⌂╢ ╩╕≤

╘√⁹ ⌐⁸↓╣╠─ ╩ ─ ה ⌐◓fi♬כ♂ ≤⇔ ╗√

╘⁸ ─ ≤⇔≡ ⇔⁸ ₈(1) ⁸(2) ☻ⱦכ◘

⁸(3) ⁸(4) ₉≤ ⌂ ₈(5) ⁸(6)

₉─ 6≈─ ≤⇔≡ ≢⅝╢╟℮⌐ ⇔√⁹ 

⌂╠≢│─ ⌂ ≢№╢(5) ≤(6) ╩

≤ ↕∑╢↓≤≢⁸ ─ ₁⌂ ╩ ⇔⁸ ─ ╛ ╦™≠ↄ

╡⌐╙ ∆╢ ≤∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

-1 ⅍ ᶫ 
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⌐⅔↑╢ │⁸ ⌐ ╕╣╢ ─ ⁸ ⌐╟╡ ⌐ ↕╣╢

☿fi♃כ ┘ ╩ ╦∑≡ ∆╢⁹ 

 

⅍ ʝ  

  

 

 

 

 

 

 

 

 

 

▪◓ꜞ  

╕∟≠ↄ╡ β │⁸ ⅛╠  

 

≡  

 

☿fi♃כ  β ☿fi♃כ⅛╠  

 

 

 

 

 

 

 

 

  

3  
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 Ḩ  

⌐⅔↑╢ ─ ⌐≈™≡│⁸ ≢ ⇔√ ─ ╩ ╕ⅎ⁸

─ ™ ╩≢⅝╢∞↑ ↄ⌐ ∆╢⌂≥⁸ ─ ╛ ─

╩ ⇔√ ≤∆╢⁹ ⌐│ ─ ⅜ ™ ⁸ ⁸

╩ ⅎ√ ╩ ⌐⁸∕╣ ─ │ ה ⌐ ⇔⁸ ⌐ ⅛╣

√ ⇔╖╛∆™ ─ ╩ ∆⁹ 

⌂⅔⁸ ─ ╛ ⌂≥⌐╟╡ ⌐ ⅜ ∂√ ⌐│⁸

∕─ ⌐ ∫√ ⌂ ╩ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ֺ ר  
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(2)-4 ⅍  

 

 ⅍ ┴ ὑ 

─ ⌐≈™≡│⁸ ╛ ─ ╩ ⇔⁸ ╛

⌐ ≠™√ ╩ ℮╒⅛⁸ ─ ╩ ⇔√ ≢ ⌐

∆╢⁹ 

 ҵ Ḩ Ḩ  

╩ ה ⇔⁸ ⇔√ │ 6, 373 ≤⌂╢⁹ 

⁸│ ה 16 β ≤⇔≡™╢⁹ 

⁸│ ה ┘ 200 β2⌐ 35 ╩

ⅎ√ 235 ≤⇔≡™╢⁹ 

β1 ₈ ─ ╩ ╘╢ ₉⌐╟╢⁹ 

β2 ┘ 3 4 1 ⌐╟╢⁹ 

 

-1 ҵ Ḩ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ᴣ  

┘ 200 ─ ╩ ™⁸

─℮∟ ⌐ ≠ↄ ≢ ∆╢≤⁸35.3 / ×200

7,060 ⅜ ≤⌂╢⁹ 

  

Ԍ Ḋ▄ Ḋ▄ Ԍ ṁ

3 20 60 60 ˷ 4.5 = 270.0

ⱳ 7 9 63 63 ˷ 4.5 = 283.5

ᴿ ẘ 21 5 105 105 ˷ 4.5 = 472.5

₪ẘ 34 2 68 68 ˷ 4.5 = 306.0

ἰ ẘ 27 2 54 54 ˷ 4.5 = 243.0

ԁ Ԍ 108 1 108 108 ˷ 4.5 = 486.0

Ⱳ Ԍ

Ӧ Ԍ
35 1 35 35 ˷ 4.5 = 157.5

235 493 493 ˷ 4.5 = 2,218.5

2,219 ˷ 13 %= 288.4

235 ˷ 7.0 = 1,645.0

4,152 ˷ 40 %= 1,660.8

16 ˷ 35 = 560.0

6,372.7

ᵓḩἰ ע

ˢṳ ʺӦԌᵓעʺ

ṳԌΏע ˣ

ṳԌ ˢ16 ˣ˷35

›ʹʹʹʹὓ

ᾫ Ⱨ ע ˷13%

ᵓṳע

ˢᵓṳעʺ ῖḊעʺ

ʺ ʺζχ ע ˣ

Ԍ ˷7

ᾜḩ

ˢᾜḩʺῲḧʺ ᴞʺᵬ ʺ

ζχ “ ˣ

ˢ + + ˣ˷40%

Ỹ Ⱨאָ ע

Ⱨ

ע

4.5

/

Ⱨ ὓע
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 ὑ˲֥  

⌐⅔↑╢ ─ │ 4. 5 ≢⁸ ─ │ 4. 6 2065 ≤

⇔≡™╢⁹ 1 №√╡ 0.15 β3≤⇔≡ ∆╢≤⁸ ≢│ 6, 750 ⁸ │

6, 900 ≤⌂╢⁹ 

β3 ─ №√╡─ ╩ ⇔ ⁹ 

 

 ὡᾍ ὑ 

⌐⅔™≡ ─ ╛ ≤ ⇔√ ⅜⁸ ╛⅛⌐

ⅎ╢╟℮ ╩ ∆╢⁹ │⁸ ╛ ╩

⇔⁸ 200 ≤ ∆╢⁹ 

 

 ⅍ ѝ ὑ 

≢ ∆╢ ─ │⁸ᵑ ᵓ─ ⌐ ⅎ⁸ ╕╣

╢ ─ ⌐╟╢☻Ɑכ☻ ╩ ⇔⁸6, 300 ≤∆╢⁹↓╣⌐ᵔ

200 ╩ ⅎ√ 6, 500 ╩ ─ ≤⇔⁸

─ 5,365 ╟╡╙ 2 ╩ ∫√ ≤∆╢⁹ 

 

 ֻӓ ὑ 

(1)  

─ │⁸ ⌐ ∆ ⌐ ╠∆≤ 2,700 2,900 ⅜ ╕⇔™≤↕

╣╢⁹ ⁸ ─ ╩ ∆╢≤ 1 №√╡ 377.4 ≢№╢↓≤⅛

╠ 4.5 ≤ ∆╢≤ 1, 700 ≤⌂╢⁹ 

─ ≤ ┘ ─ ⌐⅔↑╢ ─ ╩

⇔⁸ 2,000 ╩ ≤∆╢⁹ 

֓ ᶫ  

Ợ ₈ ─ ≤ 2009 ₉ 

₈ ─  2003₉⌐╟∫≡ √⌐ ╩ ⇔⁸↓╣⌐ ≠ↄ₈ ₉╩ ⇔≡™╢⁹ 

↓╣╩ ⌐ 4.5 ≤⇔≡ ∆╢≤⁸ │ ─≤⅔╡≤⌂╢⁹ 

₈ ₉2,985  ₈ ₉236,710  β 126,000  

Ợ₈ ─ ┘ ─ ╕⇔™ 24 ₉≢│⁸ │ ↕╣≡

™⌂™⁹ 

12 ─ ⌐ ≠⅝ 4.5 ≤⇔≡ ∆╢≤⁸ │ ─≤⅔╡

≤⌂╢⁹ 

₈ ₉2,734  ₈ ₉195,836   ₈ ₉17  

Ợ ─  

ה    H30 1,808 5.2  

ה    H25 2,712 8.0  

ה  H25  803 2.8  

ה H22 1,740 3.8  

ה    H18 2,108 4.5      377.4 1  
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(2)  

⁸ │⁸ ☿fi♃כ─ 2 ⌐ ↕╣≡⅔╡⁸ ⁸ ⁸ ⁸

⅛╠ ╢⁹↓╣╠ ─ │ 170 ⁸ ─ ╙ ╘╢≤ 380

≢№╢⁹ ⌐ ≠ↄ ─ ╟╡⁸₈ ₉⁸₈ ☿fi

≥₉כ♃ ↑╠╣╢⁹ 

┼ ∆╢ ─ │⁸ ─ ה ≤ ≤⇔⁸ 400 ≤

⇔≡ ∆╢⁹ 

 

(3) ☿fi♃כ 

⁸ ☿fi♃⁸│כ ☿fi♃כ─ 1 ⌐ ↕╣≡⅔╡⁸ ⁸ ⁸

⁸ ⁸ ⁸ ⅛╠ ╢⁹↓╣╠ ─ │ 280 ⁸

─ ╙ ╘╢≤ 560 ≢№╢⁹ 

┼ ∆╢ ☿fi♃כ─ │⁸ ─ ה ≤ ≤∆╢⅜⁸

─ ⌐╟╢ ⌂ ╩ ⇔⁸ 600 ≤⇔≡ ∆╢⁹ 

 

( 4)   

⁸ │⁸ ─ 1 ⌐ ↕╣≡™╢⁹ ≤⌂╢

─ │ 25 ⁸ ─ ╙ ╘╢≤ 50 ≢№╢⁹ 

┼ ∆╢ ─ │⁸ ─ ה ≤ ≤⇔⁸ 50

≤⇔≡ ∆╢⁹ 

 

(5)  ☻Ɑכ☻ 

2 ( 2)- 2 ᵛ ─ ╛ ⌐ ≢⅝╢ ≤⇔≡⁸ ⅜ ⌐ ≢⅝

╢ ☻Ɑכ☻╛◌ⱨ▼⁸ ─ ☻Ɑכ☻╩ ⇔⁸ 250 ≤⇔≡

∆╢⁹ 

 

─ ⅛╠⁸ᵕ ─ ⌐╟╢ 6, 500 ≤⁸p ∆╢ ─

⌐╟╢ 3, 300 ╩ ⇔√ 9, 800 ╩ ─ ≤∆╢⁹ 
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 ѩ ┴ ὑ 

(1)  ◦ꜟⱣכ ☿fi♃כ 

⁸◦ꜟⱣכ ☿fi♃⁸│כ ─ 1 ⌐ ↕╣≡⅔╡⁸

≤⌂╢ ─ │ 120 ⁸ ─ ╙ ╘╢≤ 150 ≢№╢⁹ 

┼ ∆╢◦ꜟⱣכ ☿fi♃כ─ │⁸ ─ ה ≤ ≤⇔⁸

150 ≤⇔≡ ∆╢⁹ 

 

(2) ה   

ה │⁸ ─ ╛ ─╒⅛⁸◦ꜟⱣכ ☿fi♃כ─

╩ ╩ ∫≡ ≢⅝╢╟℮ 500 ╩ ∆╢⁹ 

 

(3)   

│⁸ 3 ╩ ⇔ 50 ≤∆╢⁹ 

 

─ 700 ╩ ─ ≤∆╢⁹ 

 

 ḹ ḹ ὑ 

 ḹ ְ   

─ │⁸ ─ ╩ ™≡ ∆╢⁹ 

╢╟⌐ ה  

╢↑⅔⌐ ה  

╕√⁸ ⌐ ⅎ≡⁸ ─ ⌐⅔↑╢ ─ ╩ ≤⇔

∆╢⁹ 

 

(1  ⌐╟╢  

╩ ∆╢ ⌐ ⇔⌂↑╣┌⌂╠⌂™ ⌐≈™≡⁸ ─

│⌂™⁹ 

≤⇔≡₈↕™√╕ ─ ⌐ ∆╢ ₉╩ ⇔≡

⌐ ≤ ⅎ╠╣╢ ╩ ∆╢⁹ ≢│⁸ ⁸ ─ ─

⅜ ╘╠╣≡™╢⁹ 

    ₈ ⁸┴ ͈ ̏  

↕™√╕ ─

⅜ ≤∆╢  
⁸ ⁸  

─  
2  

ќ ─ │ ─  

─ 

 

 

 

 1 200  
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─ ╩ 10,500 ┘ ─ ≢ ⇔⁸↕™√╕ ─ ╩

⇔√ ─ ⌐≈™≡│⁸ ─≤⅔╡ 53 ≤⌂╢⁹ 

 

     ⁸┴ ͈ ḹֻ ̂ ҵ ְ  

   

─  10, 500   

 1 200   

 53  10, 500 ÷200 

β ∆╢ ╩ ≡ ™≤⇔√ ─ ╩ ⇔≡™╢⁹ 

β ⅜ 1 ╩ ⅎ╢ ⌐ ∆╢ ─ │ ╪≢™⌂™⁹ 

 

╕√⁸₈ ─╕∟≠ↄ╡ ₉⌐⅔™≡⁸ │ ≤⌂╢√

╘⁸ ⌐ ╘╢ ™∆ │ ─ 2 ─ (β1)⅜ ≤⌂╢⁹ 

β1 200 ─  

 

(2 ⌐⅔↑╢  

─ │⁸ 40 4 ⁸ 2 ╩ ╗ ⁸

40 ⁸ 120 ─ 200 ≤⌂∫≡™╢⁹ 

 

( 3 ⌐⅔↑╢  

╩ ⇔√ ≢─ ╩ ─ ⌐ ∆⁹ ─

∆╢ ─ ╛ ─ ⅎ ⌐╟╡⁸┌╠≈⅝⅜ ⅝™↓≤⅜

⅛╢⁹ 

 

   ̗ẞ ק ̱ ḹ ὑְ  

     

  200  81  100  

  35  81  57  

 60  235  

182  

20 │

 

157  

 7.5  2  11.9  6.6  

β ≢─ ╩  
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( 4 ⌐⅔↑╢ ─  

─ ─ ⁸ ─ ┘ ─ ╩ ∫√⁹∕─

⁸ ⌂ ╩ ⇔√ ⌐ ⌐ ≢⅝╢ │ 100 110

≤⌂∫√⁹ ≢│⁸ ─ ╛ ─ ≤ ╩ ⇔⁸

100 110 ╩ ⌐ ∆╢⁹ 

100 110 ╩ ⌐ ∆╢ ─ ⅎ ≤ │ ≤∆╢⁹ 

 

ה │⁸ ≤☿◐ꜙꜞ♥▫─ ⅛╠ ≡╩ ⌐ ∆╢╙─≤⇔⁸

40 ╩ ∆╢⁹ 3 ⌐≈™≡│ ─ ⅝ ≤∆╢⁹╕√

─ ╩ ⇔⁸ ─ ⌐≈™≡╙ ∆╢⁹ 

 

ה │⁸ ┘ ↕╣╢ ה ה ☿fi♃כ─

╩ ⇔⁸ ─ ⅎ ≤∆╢⁹ 

ₒ ₓ 

─ ╩ ∆╢╙─≤⇔⁸ 40 ╩ ≤∆╢⁹ 5 ╩

⁸3 ╩ ™╛╡ ⁸2 ╩ ☻Ɑכ☻ ≤⇔≡

∆╢⁹ 

ₒ ₓ 

↕╣╢ ─ │⁸ ─ ─ 13 ╩

⌐ ∆╢⁹ ⅜ ⅎ╢≤ ↕╣╢ ⌐≈™≡│⁸

⌐⅔↑╢ ─ ╩ ∆╢⁹ 

ₒ ה ☿fi♃כ ₓ 

☿fi♃כ⅛╠ ┼ ∆╢ ≤ ☿fi♃כ─ │⁸

─ ☿fi♃כ 58 ╩ β1⇔≡ ⅛╣╢

16 ╩ ⌐ ∆╢╙─≤∆╢⁹ 

β1 ☿fi♃כ─ 3,483 ⁸ 382 ⁸ ☿fi♃כ 563 ⁹ 

  382 +563 /3 ,483 ×58 15. 73 16  

 

ה │⁸ ─ ╩ ⇔√ ╩ ∆╢⁹ 

ה ─√╘⁸ ─ ⌂ ⌐≈™≡╙⁸

∆╢⁹ 

 

ṟ Ṡ 

     40  

   60~70  

ḭ ệ ḭ ךּ ễ ḭ ṇ 2  

   10 0Ṍ110  
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 ḹ ְ  

⌐ ∆╢ ⌐≈™≡│⁸₈ ─ ─ ┘ ─

─ ⌐ ∆╢ ₉⌐╟╡ ⅜ ⌐╟╡

─ ⌐ ∆╢ ╩ ╘╠╣╢↓≤≤⌂∫≡™╢⁹ ─ ⌐ √╡ ─

╩ ™≡ ─ ╩ ∆╢⁹ 

╢╟⌐ ה  

─ ה  

⌐ ⅎ≡⁸ ─ ⌐⅔↑╢ ─ ╩ ≤

⇔ ∆╢⁹ 

 

(1)  ⌐╟╢  

┼─ ─ ⌐≈™≡⁸ ─ │⌂™⁹ ≤⇔≡₈↕™

√╕ ─ ⌐ ∆╢ ₉╩ ⇔≡ ≤⇔√ ─ │

─≤⅔╡≢№╢⁹ ─ ╩ 10,500 ≤⇔√ ⁸10,500 β1×0.6β

2÷15 / 420 ≤⌂╢⁹ 

β1 ∆╢ ╩ ≡ ™≤⇔√ ─ ╩ ⁹ 

β2 ─ ≤⌂╢ ╠ ─ ⌐ ∆╢ ─ ╩ ─ 60%≤ ⁹ 

 

   

─  10,500  ┘ ─  

 1 15   

 420  10,500 ×0.6÷15  

 

( 2)  ─  

⁸ ☿fi♃⁸כ ─ │⁸ 90 ≢№╡⁸∕─ │ ─

≤⅔╡≢№╢⁹ 

ₒ ₓ 

⌐ ↕╣≡™╢ │⁸ 40 ≤⌂∫≡™╢⁹╕

√⁸Ᵽ▬◒⌐≈™≡│ ─ ⁸3 5 ≢№∫√⁹ 

ₒ ₓ 

─ │ 35 ≢№╢⁹ 

ₒ ה ☿fi♃כₓ 

☿fi♃כ─ │ 45 ≢№╢⁹↓─ ⁸ ≤

☿fi♃כ─ │⁸ β1⇔≡ ⅛╣╢ ⅛╠ 13

≤ ↕╣╢⁹ 

β1 ☿fi♃כ─ 3,483 ⁸ 382 ⁸ ☿fi♃כ 563 ⁹ 

382 +563 /3 ,483 ×45 12. 20 13  

 

 ⁸ ḹ ͈ ḹֻ ̂ ҵְ  



   

 

- 42 - 

 

( 3)  ⌐⅔↑╢  

⇔√ ─ ┘Ᵽ▬◒─ ╩ ╢≤⁸┌╠≈⅝⅜ ⅝™↓

≤⅜ ⅛╢⁹↓╣│⁸ ⌐⅔™≡ ─ ─ ™⌐╟╡ ─

⅜ ⌂╢↓≤⅜ ⅎ╠╣╢⁹ 

̗ẞ ק ̱ ḹ ὑְ  

     

 240  

256  34  

295  

310  
150  

Ᵽ▬◒ ╗  
Ᵽ▬◒  16  15  

 7.5  2  11.9  6.7  

 366   540  308  

1 √╡

─  
32  17  24.8  22.4  

 

( 4)  ⌐⅔↑╢ ─  

↕™√╕ ─ ╩ ⇔≡ ⇔√ │⁸ ─ ╩ ⌐

╢√╘⁸ ⌂ ≤⌂╢↓≤⅜ ↕╣╢⁹ 

∕↓≢⁸ ─ ⌐╟╢ ┼─ ╩ ⇔√ ≤

⇔≡⁸ ─ ─ 90 100 ─ ╩ ≤∆╢⁹╕√⁸Ᵽ▬◒

⌐≈™≡│ ─ ≤⇔≡ 5 10 ─ ╩ ∆╢⁹ 

╩ ⌐⁸ ╩ ─╟℮⌐ ∆╢⁹ 

 

 

 

 

 

 

 

  

ṟ Ṡ 

 90Ṍ100  

ṕ  5Ṍ10 Ṗ 
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(2)-5 ̌  

─ ⌐№√∫≡│⁸ ה ╩ ⌐ ™⌂⅜╠⁸ ╩ ↑∏

⌐ ╩ ℮ ≤∆╢⁹ ≤ ─☻♥♇ⱪ╩ ─ ⌐ ∆⁹ 

STEP1 ─ ┘ ╩ ∆╢⁹ 

STEP2 1 ≤⇔≡ ≤ ╩ ↑√ ⌐ ╩ ∆╢⁹ 

STEP3 │⁸ ה ⅛╠ ⌐ ─ ⁸ ⅛╠

─ ⁸ ⅛╠ ─ ⁸ ☿fi♃כ⅛╠

☿fi♃הכ ─ ╩ ™⁸ ⌐ ≤ ╩ ∆╢↓≤

≢⁸ ╩☻ⱦכ◘ה ⇔⌂⅜╠ ∆╢ ≤∆╢⁹ 

STEP4 2 ≢│ ≤ ╩ ℮⁹ 

STEP5 ⅛╠ ⌐◦ꜟⱣכ ☿fi♃כ╩ ∆╢⁹ 
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̌  ʟ
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(2)-6 ρ  

  

ה │⁸ ─ ⌐ ⅎ⁸ ה ≤⇔≡ ה ─ ⅜

∆╢↓≤⌂ↄ ─ ╩ ℮ ⌂ ≢№╢⁹↓─ ⅛╠₈ -

1 ─ ₉⌐ ∆ ─ ≤⇔≡ ╘╠╣√₈ ─

₉⌐⅔↑╢ ─ ╩ ∆╢⁹ ⌐ ⇔≡│₈з ₉⁸

⌐ ⇔≡│₈A ₉⁸ ⌐ ⇔≡│₈ ₉╩ ∆╢⁹ 

 

-1 ὄЋר ѝ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   їЖ Ὅ⅍ ֻ Ḩ ֗ ֿ / ᶮᶽ˧ Ẏ Ὅ Ὅ⅍ᵣ  

  

A

A

A

A

A

A

A

B

B
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ה ╩ ╕ⅎ⁸ - 1 ⌐⅔↑╢ ה ה ─ ─

─ ≤ ∆═⅝ ╩ - 2⁸ - 3⌐ ∆⁹ 

 

 

-2 ̱ ὄЋר ֗ ͪ ר  

─  ─  ∆═⅝  

з  

⌐ ─

─ ╩ ╢═⅝

 

⁸ ─ ╩∆╢↓≤

⌂ↄ ╩ ≢⅝╢↓≤╩ ≤

⇔⁸ ─ ⌐ ⅎ≡ ⌂

⅜ ╠╣╢⁹ 

⌐ ⇔≡ №╢™│ ⌂

⌐ ╕╡⁸ ∟⌐ ╩ ≤∆╢╟

℮⌂ ╩ ↄ↓≤⅜⌂™⁹ 

и  

─ ─

╩ ╢═⅝  

⁸ ─ ⅝⌂ ╩∆

╢↓≤⌂ↄ ╩ ≢⅝╢↓≤╩

≤⇔⁸ ─ ⌐ ⅎ≡

⅜ ╠╣╢⁹ 

⌐ ⇔≡ ↕⌂ ⌐

╕╡⁸ ∟⌐ ⅝⌂ ╩ ≤∆╢╟℮

⌂ ╩ ↄ↓≤⅜⌂™⁹ 

й  

⌐ ≠ↄ

╩ ∆╢

 

⌐╟╡ ─ ⌂

│ ∂╢⅜⁸ ─ ─

│ ⇔ↄ⌂™↓≤╩ ≤⇔⁸ ─

⅜ ╠╣╢⁹ 

⌐ ⇔≡ ⌂ │ ∂╢

╙──⁸ ⁸ ⌂≥─ ⅝⌂ │

∑∏⁸ ⇔™ ╩ ↄ↓≤⅜⌂™⁹ 

їЖ ┴ Ḩ ֗ ֿ / ᶮᶽ˧ Ẏ Ὅ Ὅ⅍ᵣ  

 

 

-3 ┴ ֗ ┴ ρ ר  

─  ─  

 

 

 

⁸ ╛ ─ ↑ ╣─ ⌂ ⁸╕√│ ─

─ ≢⁸ ≤⌂╢ ─ ⁸ ⅜ ⇔⌂™↓≤╩ ≤⇔⁸

─ ≤ ─ ⅜ ╠╣≡™╢⁹ 

 
⌐╟╡ ─ ⁸ ⅜ ∆╢ ≢╙⁸ ─

≤ ─ ⅜ ╠╣≡™╢⁹ 

 
 

─ ─ ┘ ─ ⅜ ╠╣≡™╢≤≤╙⌐⁸ ⅝⌂

╩∆╢↓≤⌂ↄ⁸ ⌂ ╩ ≢⅝╢⁹ 

 ─ ─ ┘ ─ ⅜ ╠╣≡™╢⁹ 

їЖ Ὅ⅍ ֻ Ḩ ֗ ֿ / ᶮᶽ˧ Ẏ Ὅ Ὅ⅍ᵣ  
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ה ─ ╩ ╕ⅎ⁸ ה ⌐ ⇔√ ╩ ∆╢⁹

⌐≈™≡│⁸ ≤⇔≡ ◖fi◒ꜞכ♩ ה ─™∏╣⅛─ ≤∆╢⅜⁸2050

─┼ꜟꜝ♩כꜙ♬Ⱳfiכ◌ ≤⇔≡ ⌐ ≤∆╢↓≤╙ ∆╢⁹ 

ה ⌐≈™≡│⁸ ─ ╩ ⌐ ℮√╘⁸ ─ ⌐

≢⅝╢ ╩ ∆╢↓≤⅜ ≢№╢⁹ ─ ╩ - 4⌐ ∆⁹ 

 

-  ѩ 

    

 

  

 

 

 

⌂ 

ⅎ  

╩ ⌐∆╢↓≤≢

─ ╣⌐ ⅎ╢⁹ 

⌐ ╖ ╪∞

( ♄fiⱤכ╛○▬ꜟ♄fiⱤכ

)⌐╟╡ ─ ╣╩ ∆

╢⁹ 

≤ ─ ⌐ ◗

ⱶ ╩ ∆╢↓≤⌐╟╡⁸

≤─ ╩ ↑⁸ ╣⅜ ⌐

╦╠⌂™╟℮⌐∆╢⁹ 

─  

з ⌐╟╡ ⅜

╕╢⁹ 

з 1.5 ќз  

з 1.25ќи  

з 1.0 ќй  

╩ ⌐ ∆╢

↓≤⌐╟╡⁸ ∆╢

─ ⅜з и ⌐ ∆╢⁹ 

╩ ⌐ ∆╢↓

≤⌐╟╡⁸ ∆╢ ─

⅜з ⌐ ∆╢⁹ 

ⱷꜞ♇♩ 

⌐ ⇔≡─ ⅜

⇔⌂™⁹ 

─ ╣⅜ ↕╣╢√╘⁸

⅜ ⌂™⁹ 

─ │ ╟╡

⇔⌂™⁹ 

─ ╣⅜ ↕╣╢√╘⁸

⅜ ⌂ↄ⁸ ─ ╛ ─

╙ ↕╣╢⁹ ─

⌐ ⇔≡⁸ ה ⌐ ⅜

╢↓≤│ ≥⌂™⁹ 

♦ⱷꜞ♇♩ 

≢─ │ ⅝ↄ⁸

⌐ ─ ⅜ ∆╢⁹

─ ה ─ ⅜ ∂╢⁹

⌐ ─ ╙ ⌂™

⅜№╢⁹ 

⌐ ─

⅜ ∆╢⁹ 

⅜ ⌂™

⌐ ∆╢ ⅜№╢⁹ 

Ⱨ♇♩╩ ∆╢ ╟℮

⁸ ☻ꜝⱩ ⅜ ≤⌂╢⁹ 

─ ה ─

⅜ ∆╢⁹ 
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 ρ  

┼─ ─ ⁸2050 ─┼ꜟꜝ♩כꜙ♬Ⱳfiכ◌ ⁸ ┼

─ ╩ ╕ⅎ⁸ ⌂ ╩ ∆╢⁹₈з. ה  ₉⁸₈и.  

≤ ◄Ⱡꜟ◑₉⁸₈כй. ה ─ ה ₉─ 3

≈╩ ≤⇔⁸ ─№╢ ≤ ╩ ∆╢⁹ 

 

-1 ρ ᾚЊ ρ  ͈

з. ה   

◦☻♥ⱶ 

 

 

♃fi◒ 

 

 

─ ╖  

─  

 

ה ꜝ▬♩◦▼ꜟⱨ  

и.  ≤ ◄Ⱡꜟ◑כ 

 

LED  

 

 

⌐╟╢ כⱣכꜟ╛  

♃☻◒▪fiⱦ◄fi♩  

─  

 

CASBEE  β A ─  

й. ה ─ ה

 

╩ ⇔√ ⌂  

ה ⌐⅔↑╢ ה WEB ◦☻♥ⱶ

─  

≢⅝╢ ⅎ⁸ ─  

╩▫♥ꜞⱨ꜠◐◦ⱦה ╘√ ⅎ 

Ᵽ▬○ⱨ▫ꜞ♇◒♦◙▬fi⁸►▼ꜟⱠ☻┼─  

βCASBEE  

─ ≈⁹ ⌐⅔↑╢ ◄Ⱡꜟ◑כ╛ ─ ⌂™ ─ ≤™∫√ ≤ ─

╛ ┼─ ⌂≥╙ ╘√ ─ ╩₈S⁸A⁸B+⁸B-⁸C₉─ 5≈─ꜝfi◒≢ ⌐ ∆╢◦☻♥ⱶ⁹ 
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(3) Ḩ ᶫ  

 

(3)-  ᶽ᷂ѫ ᶫ 

 ̏  

 

 

 

 

 

 

⌐⅔↑╢ ⁸ ┘⁸ ─ ⅎ ╩ ⌐╕≤╘╢⁹ 

 

 

 

 

 ᶽ᷂ѫ ᶫ  

▪─ ╩ ╕ⅎ√ ≤ ─ ╩ ⌐ ∆⁹ 

╛▪ⱪ꜡כ♅─ ⅎ ⌐╟╡⁸ ⅝ↄ 3 ⁸A ⌐≈™≡│

↕⌐╟╡ ⌐ 3≈─Ᵽꜞ◄כ◦ꜛfi ╡ ─ ⅜ ⅎ╠╣╢⁹3 ∕╣∙╣─ⱷꜞ

╩♩♇ꜞⱷ♦ה♩♇ ╕ⅎ⁸ ─ ≢╙ ⇔≡ ╩ ∆╢⁹ 

 

 

β ─ │ ─▬ⱷ⁸╡№≢☺כ ⌐ ∆ⱷꜞ♇♩ה♦ⱷꜞ♇♩╩ ╕ⅎ⁸ ≢╙

╩ ∆╢⁹ 

ṟ Ṡ 

︡ ה ḭ ︣
Ḯ ︡ ︣ Ḯ 

ךּ ה צּ צּנּ קּ ︣ Ḯ 

ךּ ה ḭ ︡ ︣ Ḯ ḭ
צּ ︣ Ḯ 

ḭ ה פּ ︡ḭ ךּ
︣ Ḯ צּ ︡ ךּ ṇ ︣ Ḯ 

⅍ ᶫ  
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ᵑ ᵒ 
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(3)-2 ₳ ῁  ʟ

 

  

─ ─◓fi♬כ♂⁸≡™≈⌐ ╩ ⌐ ∆⁹ 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

  

 

 

 

  

 

a. Ṑ  ̠ ˙‰ ᵬτ  
ʾ“ Ṑ ρχ ὀχΰϞβήτ ʻ 
 

b.“ ῢʾִי Ṑ  ̠ ᵬτ  
ʾ Ђ˔РІἋḧρִי Ἃḧ χṐ χ τ  ̒

 

c. ῢṐ  ̠ ᵬτ  
ʾ χϯϼЈІ ρ τ ʻ 
 

d. ṳᵓ ̠ ‰ ᵬτ  

ʾ כֿ ρЈϺвзГϰτ ʻ 
 
e. ←ЈрЌ˔ˢ←ᵲ ├ ˣṐ  ̠ ᵬτ  

ʾᵰ ρχ ὀʺЈϺвзГϰτ ʻ 
  

 

 

ṟ נּ Ṡ 

ḭ ה ︡

︣ Ḯ 

ךּ ה ḭ ︡ אל︣

︡ ṇ ︣ Ḯ 

פּ ה Ṅ ︡ אל︣ ︡ḭ

ṇ ︣ Ḯ 

 

˴ќ 
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 ₳ ᶫ  

▪─ ╩ ╕ⅎ√ ≤ ⌐≈™≡⁸ - 1 ─ ─ A ╩

⌐⇔√ ╩ ⌐ ∆⁹ 

 

 

 

₳ ᶫ  
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( ) ˗  

 

 ҘᾚЊ ˗  

─ ⁸ ⇔√ │⁸DB 3.6 ⁸PFI BTO

3.2 ─ ≤⌂∫√⁹╕√⁸ ⅛╠─◘►fi♦▫fi◓⌐╟╡⁸ ┼─

─ ⅜≢⅝√╙──⁸◖☻♩ ⌐≈™≡│ ≢№╡⁸ ─ ⌐

⅜№╢↓≤≢№∫√⁹↓╣╠╩ ╕ⅎDB ⁸PFI(BTO) ⌐╟╢ ⌐

≈™≡│⁸ 

ᵑ ─ⱷꜞ♇♩╩ ⇔⌐ↄ™↓≤⁹ 

ᵒ ◖☻♩ ─ⱷꜞ♇♩⅜ ⅝ↄ⌂™↓≤⁹ 

ᵓ ─ ╩ ╘√ ─ ⅜№╢↓≤⁹ 

↓╣╠─ ⅛╠⁸ ⌐⅔™≡│⁸ ╩ ≤∆╢ ╩ ≤⇔≡

╘≡™ↄ╙─≤∆╢⁹ 

⌂⅔⁸ ⁸ ⇔≡™╢ ⌐ ⅎ≡⁸ ─ ╩ ה

∆╢ ⌂≥─ ⌐≈™≡│⁸ ⌐ ↑√ ⌂ ╩ ℮╙─≤∆

╢⁹ 

╕√⁸ ╛ ◘►fi♦▫fi◓⌂≥─ │⁸ ─ (1)

─ ─≤⅔╡≢№╢⁹ 
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(5) ˗ ї  

 

 ˗  

─ ≤⇔≡⁸ 24 ⅛╠ 2 ╕≢─╙─ ┘

─ ╩ ⇔√⁹↓╣╠─ ╩ ⌐⁸ ⌐ ≠⅝ ─ ╩

─ ⌐ ⅝ ⅎ╢↓≤≢⁸ ─ ⌐ ∆╢ ╩ ─≤⅔╡

⇔√⁹ 

 

   

 49. 74 ╩ ╗ 

 2. 49  

⁸ ⁸  2.79 ─ ╩ ╗ 

ה ⁸  3.92  

 58. 94  

β ─ │⁸ ⌂≥╩ ⌐ ╩ ∫√╙─≢№╡⁸ ╩ ∆╢╙─≢│⌂™⁹ 

β ⌐ ╕⌂™ │ ─≤⅔╡≤∆╢⁹ 

ה ─▪☻ⱬ☻♩ ה ⁸PCB ⁸ ⁸ ⁸ ⁸

⌂≥⁸ ⌐⅛⅛╢ ⁹ 

ה ⌐⅛⅛╢ ⁹ 

ה ☿fi♃⁸כ ─ ה ⁹ 

ה ─ ⌐⅛⅛╢ ─ │ ↑⌂™╙─≤∆╢ ⁹ 

ה ⁸ ⁹ 

ה ⌐▬fiⱨꜝ ⅎ⅜ ⌐⌂∫√ ─ ⁹ 

ה ⅜№∫√ ─ ⁹ 

 

─ │⁸ ─ ⌐ ™ ∆╢ ⅜№╢√╘⁸ ≢

─ ≢№╡⁸ ╩ ∆╢╙─≢│⌂™⁹╕√⁸ ─ ─ ⌐

⅔™≡⁸ ─ ⅜ ∂√ ⌐≈™≡│⁸ ─ ⌐ ∆╢ ╙

∆╢≤ ⅎ╠╣╢⁹ 

⌂⅔⁸ ⌐⁸ ⁸ ⌐⅛⅛╢ ╙ ⅎ╠╣╢√╘⁸ ─

ה ─ ≢ ⌐ ∆╢╙─≤∆╢⁹ 

 

  

⌐ ≤⌂╢ ⌐≈™≡│⁸ ╩ ⌐⁸ ╛

⌐╟╢ ≤∆╢⅜⁸ ⌐ ⌂ ה ─ ╩ ⇔⁸

╛ ─ ⌐ ╘╢⁹ 

⌂⅔⁸ │ ─ ⌂≥ ⌐╟╡ ∆╢↓≤╙ ⅎ╠╣

╢√╘⁸ ╘╢ ⌐⅔™≡ ╩ ⌐ ⇔⁸ ⌂ ╡ ─

⌐ ╘╢╙─≤∆╢⁹ 

 

-1 ˗ ὑ  ( ╖)  
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( ) ҘᾚЊ  

 

( )-1 PFI˗  

 ˗ ὕ ҵ  

⌐⅔™≡ ↕╣╢ │⁸ ─≤⅔╡≢№╢⁹ 

 

  

ρ ֺ  

Ḩ ̱  

ὕ ̱  

›˗ ̱  

┴ ›˗ ̱  

˳ᶅρᴜ  

╠  

ρ 

ҵ 

 

 

┴ ͪὃ ҵ 

┴ ρͪὃ ҵ  

ḹ ḹ ҵ  

Ẇ ҵ 

ҵ 

ҵ ┴ К ֗ ᷂К ҵ  

ṑ ҵ  

ρ ҵ  

ʹ ҵ 

Ẏ ʹ  

ᵣ ҵ ᶫ ᵣ 

ͪβ  r

Ѓ ᵣ 

⅍ ᵣ ͈ К  ד

ϽӲ̝ ᵣ ҵ ᶪẆ 

֛ ˗  Ҳ Ṹ ᵣ 
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 Ὅ ҵѝ  

─ ⌐╟╢ ╩ ⌐ ∆╢√╘⌐│⁸ ⌂ ╡ ↄ─

╩ ⌐ ⌐ ⌡╢ ⅜ ≤⌂╢⁹ 

⁸ ⌐ ⇔≡│⁸ ⅜ ∆╢ ⅜ ─ ™─ ⅜ ╣╢╙

──⁸ ⌐≈™≡│ ∆╢ ⌐№╢⁹╕√⁸ ─ ─ ╩ ─

⌐ ╘ ⌐ ⌡╢↓≤⌐≈™≡│⁸ ─ ⁸ ≤ ⌐

∆╢↓≤⌐╟╡⁸ ∏⇔╙ ╕⇔™ ⅜ ↕╣⌂™ ⅜№╢ ⌐

⅜ ╢⁹ 

╩ ╕ⅎ√⁸ ⌐⅔™≡ ↕╣╢ ⌐╟╢ ─ │

─≤⅔╡≢№╢⁹ ─ ≤∆╢ ⁸ ⌐ ⌐ ⌡╢ ⁸ ⌐

╘╢⅛ ╘⌂™⅛─™∏╣╙№╡℮╢ ─ 3≈⅛╠⌂╢⁹ 

 

  ρ  ᵣ 

⅍  

Ὅ or  Ὅ ҵ ᶪ 

ʝ̱ Ỗ  

ᵣ 

˗ ᾍ Ẇ ͪβ  

Ѓ  ὑ  

ד or ד

 
ᶫ  

֛    

ρ  ˗

֝  

Ἥ⅍ ̱

֝

 

Ẏ ʹ ֝

 

Ѩ  
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 Ὅ ҵѝ  

 ⌂ │⁸ ─≤⅔╡≢№╢⁹ 

 

 
 

 

 

 

ὕ ʺ̱ 

 ›˗ 
 

 
ᵣ 

♫ Џ Џᵣ Ὅ Ὅ Ὅ Ὅ Ὅ Ὅ 

Ὅ

 

Ḍ

 

( ) BTO  
Ὅ 

(┴ ♥) 
    

( ) BOT       

( ) BOO  
 

(˗ ♥ ) 
    

( )   
Ὅ 

(┴ ♥) 
    

( ) RO  Ὅ     

( ) ЏВ  

ᵣ ˗  
 Ὅ     

Џ
В

Ḍ

 

( ) DBM Ὅ Ὅ     

( ) DBO Ὅ Ὅ     
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( ) ╛     Ὅ Ὅ 

ᵣ

Ḍ 

ὑ  Ὅ Ὅ     

Ӌ Ỗ  Ὅ Ὅ     
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֛ ЏВ ЏВ ᵣ  

( ) Ẇ 

ר ὑ  

( ) Ẇ 

Ὅ ҧ ρ ד ᾍ  

( ) Ẇ 

 ρ ѩ ὑ Ѱ↓ ᾚЊ  

 

ᵣ ҵ

֝  

 

ᵣ ҵ ˗ ᾍ BT DB

ד DBM ֯ ד BTO,DBO  

֝ ὑ DBM DBO ṑ

 

ʣ ҵ ᶪ ד ḹ BֻT,DB ֯ ד ḹֻ

BTO,DBO ᾍ  

֝  

ЏВ ḹ DֻB,DBO ḹ BֻT BTO

 

ḹֻ ʝὑ ЏВ  

 

 ὑ  

╩ ╕ⅎ⁸ ⌐⅔™≡ ∆╢ ⌐≈™≡│ ─≤⅔╡≤ ∆╢⁹ 

  

  ʦ↓ 

♫  ♫ Ḍ ╛ Ὅ ᾍ  ̭ 

 

 

 

 

DB ρ ҵ ┴ Ӌ ӓ  ʟ

ЏВ ὕ  

BTO ┴ ᵣ ֯ ˗

ʝ̱ Ỗ  
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 ♫ ┴ ҵ Ή
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⅍  ᶽ᷂ ̗ẞ 

┴ ̗ẞ 

ѩ  ᶽ᷂ ̗ẞ 
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ρ 
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⅍ ̊Ẇ ὑ Ѱ↓ ᾚЊ ֯  

ʺ ֓ ˗  ͈ ⁸ ⅍ ┴ ˗  

⁸ ⅍ ρ˗  

⁸ ⅍ ┴ ˗  
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 ┴ ʝ̱ ˗

ρ♥ ᵣ ҵ  
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⅍  ᶽ᷂ ̗ẞ 

┴ ̗ẞ 
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֛  
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 Ḩ Ҟ ˧̂ ψ  
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 r Ỗ ὑ Ѱ↓ ᾚЊ ᵣ ὕ 

⅍ ̊Ẇ ὑ Ѱ↓ ᾚЊ ֯  

ʺ ֓ ˗  ͈ ӧ ⁸ ⅍ ρ˗  

⁸⅍ ρ˗  
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 BTO 

 

 ˗ ┴ ὕ

ЏВζ ╠  

˗ ᵣ

˗ ὕ  

 

 

 

◐  

⅍  ᶽ᷂ ̗ẞ 

┴ ˗   ̗ẞ  

ѩ  ᶽ᷂ ̗ẞ 

┴ ˗   ̗ẞ  

֛  

 

ᶽ᷂ ̗ẞ 

┴ ˗  

֛ ˗ ὕ ḹֻ  

ᶽ᷂ ̂ ┴ ̓ ֯ ὕ ḹֻ  
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ʺ̱ 

⅍  ˗ SPC  

֛  

 

˗ SPC  

 Ḩ Ҟ ˧̂ Ϲ► ʥ ѝ ˗

 

ρ Ћ ┴ ʝ̱ ˗  

 r ᵣ ֯ ʝ̱ ˗  

ʺ ֓ ˗  ͈ ẎὟӢ☻ ⅍ ρ˗ ⁸ 

ʴẔӢ ֻ⅍ ρ˗ ₨⁸  

ṇ⁸ ⅍ ρ˗  
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↕╣╢ⱷꜞ♇♩ה♦ⱷꜞ♇♩ │⁸ ─≤⅔╡≢№╢⁹ 

 

 ♫ ╛ DB BTO 

 

Ήѩ Ѽ

̵᷂ ὑ  

⅍

̵᷂ Ẏ ᶫ

Ҙ
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› ѝ

ʝ
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˗ ὑ
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(1)-2 VFM ὑ ֛  

 Ḩ  

 VFM  

VFM Value for Money │⁸PFI ⌐⅔↑╢ ╙ ⌂ ─ ≈≢⁸

Money ⌐ ⇔≡ ╙ ─ ☻ⱦכ◘™ Value ╩ ∆╢≤™℮ ─↓≤╩™

™⁸ ⌐ ∆ ⌐╟╡ ↕╣╢⁹ 

PFI ─ ╩ ∆╢ ⁸VFM─ │⁸PSC≤ PFI- LCC≤─ ⌐╟╡ ℮⁹

↓─ ⁸PFI- LCC⅜ PSC╩ ╣┌ PFI≢ ⇔√ VFM⅜ ⇔⁸ ╣┌VFM

⅜ ⇔⌂™↓≤⌐⌂╢⁹ ☻ⱦכ◘ ╩ ⌐ ∆╢ ⁸PSC≤ PFI- LCC⅜

⇔ↄ≡╙⁸PFI ⌐⅔™≡ ☻ⱦכ◘ ─ ⅜ ≢⅝╢≤⅝│⁸PFI

⌐ VFM⅜№╢≤™ⅎ╢⁹ 

VFM│⁸PFI ─ ⌂ ⅎ ─ ≈≢№╡⁸PFI ╩ ∆╢ ⁸∕─

╩ ∆╢ ≤⇔≡₈ ─ ⌐╟╢ ─ ─ ⌐ ∆

╢ PFI ₉⌐╙∕─ ה ⅜ ↑╠╣≡™╢⁹╕√⁸PFI⌐ ∆╢

≢№╢DBO⌂≥─ ⌐╙⁸ ⌂ │ ™╙──⁸ ─ ⅜ ™╠╣╢↓≤

⅜ ™⁹ 

 

 

♫ ЏВ˗ LCC 

ЏВ ὕ ḹֻ♫ Ḍ ˗ Ћ̱ ЏВ

PSC Public Sector Comparator  

 

LCC Life Cycle Cost  

ᵣ ҵ ד ˗ ˓ ˗ Ћ̱

ⱳ ҵ PFI-LCC PFI LCC ˗ ʺ̱

ᵣ ḹֻ  

VFM  
♫ ЏВ˗    

100 
♫ ЏВ˗  

 

 Ҋ╠ ὑ 

VFM─ ⌐№√∫≡│⁸PSC≤ PFI- LCC╩ ⌐ ⇔≡ ∆╢↓≤≤⌂╢⁹

≤│⁸₈ ∆╢◖☻♩╛ ╩ ─ ⌐ ⇔ ⇔√ ₉─↓≤

≢⁸ ≤│↓─ ⌐ ∆╢  ℮⁹™╩♩כ꜠─

ⅎ┌⁸ ⌐№╢ 100 ╩ 5 ─ ╡≢ ∆╣┌ 1 ⌐│ 105

⁸2 ⌐│ 110.25 ≤⌂╢⁹↓╣│⁸ ╡ 5 ─ ≢⁸1 ─ 105

╛ 2 ─ 110.25 ╩ ⌐ ∆╢≤⁸100 ⌐⌂╢↓≤╩ ∆╢⁹ 

↓─╟℮⌐⁸ │⁸ ─ ≤≤╙⌐ ∆╢ ─ ╩ ─ ⇔≢

∆╢√╘⌐ ™╠╣╢⁹PFI ⌐⅔™≡╙⁸ ─ ⌐╦√╢ ╩

β ─ ⌐╟╢ 
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⌐ ╡ ™≡ ∆╢↓≤⌐╟╡⁸ ─ ─ ⌐ ═≡╟╡

⌐ ─ ─ ╩ ⇔⁸ ∆╢↓≤⅜ ≤⌂╢⁹ 

 

 Ѽ ̏ 

─ VFM─ ⌐№√∫≡│ ⌂ ה ╩⁸ ⁸

⁸ ⌂≥⌐╟╡ ─≤⅔╡ ∆╢ ⅜№╢⁹ 

 

 ͔ᾍ  

─ ⁸╕√↓╣╕≢─ ⅛╠⁸ ∆╢ LCC│ DB⁸

PFI BTO ─ ⌐╟╢╙─≤∆╢⁹╕√⁸ │⁸ ⌂PFI

─ ╩ ╕ⅎ 20 ≤ ∆╢⁹↓─╒⅛⁸ ┤╢↕≤

25 ⅜ ≢⅝╢ ⅜№╢⅜⁸ ⅜ ™√╘⁸ ⌐⅔™≡│ ╕⌂™⁹ 

╕√⁸ ╩ ∆╢↓≤╙ ⌐ ╣╢⁹ ─∆═≡╩ ≢⅝╢╙

─≢│⌂™↓≤⅛╠⁸ ─ ─ 4 ─ ╩ ≤∆╢⁹ 

 

ψ ╛ ׀   › 

 

PSC Џ Џᵣ ♫  ЏВ ρ

Ḩ 4ϤЛ  

┴ ˗ ψ

75% 

2 ₴ 2 ₴ 20₴ 
DB-LCC ›ʝ̱ḌDB  

PFI-LCC PFI(BTO ╛ ѝҊ  
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 ˗ ᶪ 

≤⇔≡⁸ ה ה ה ה SPCה PFI

─╖ ╩ ≤∆╢⁹⌂⅔⁸ ⁸ │ ≤∆╢⁹╕√⁸

╛ ⌐ ╢ ⌐≈™≡│⁸ ⌐ ╛ ⅜ ↕╣╢√╘⁸

─ ≤∆╢⁹ 

ⅎ≡⁸ VFM●▬♪ꜝ▬fi⌐╟╢≤⁸ │ ─ ≤⌂╢↓≤⅛╠⁸

●▬♪ꜝ▬fi⌐ ╡ ─╖╩ ≤∆╢⁹ 

 ᾚЊҧ  

PFI ─ ⌐⅛⅛╢ ─ ┘ ⌂ ⅎ │⁸ ─≤⅔╡≢№╡⁸

┘ SPCה │ ─ ⌐╟╢⁹⌂⅔⁸DB- LCC ┘ PSC≢│

SPCה │ ⇔⌂™⁹ 

 

 Ѱ  

─ ⌐⅔™≡│⁸ 4 ╩ ∆╢↓≤╩ ≤∆╢⁹

╕√⁸ ─ ╩ ╕∏⁸ 75 ─ ╩ ╗⁹ ⌂⅔⁸

⌐│ ⌂ ╩ ∆╢╙─≤∆╢⁹  

─ │ 30 ≤⇔⁸ │ 0.50 ≤⇔√⁹PFI ⌐⅔™≡ ⅜

⌐ ╡╢ ─ │ ⱪꜝ▬ⱶ꜠כ♩ 2021 3 31

─1.475 ≤⇔⁸ⱪ꜡☺▼◒♩ⱨ□▬♫fi☻─ │ .fi≢0כ꜡▪♬◦╡╟ 63%⁸

≢fiכ꜡ 2. 13%≤⇔√⁹ │ 31.57 ≤⇔⁸ │

10 ≤∆╢⁹ 

Ѽ ̏ 

 PSC DB-LCC PFI-LCC ρ  

Ҟ    

ЏВ ρḨ  4 ϤЛ  

Џψ ʝ Ӵ ˗ ψ 30₴ Ϲ► 75 ѫ0.50   

ѫ  Ϯϼ0.63  

Ҝ♥2.13  

 

˲ ὕҧ   31.57  К  

֓  

 10   

SPC

PSC DB-LCC PFI-LCC

ṕ Ṗ

ṕ5%Ṗ ṕ10ṾṖ

PSC
ṕ5%Ṗ
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˲ ὕҧ  

 PSC 

DB-LCC 

PFI-LCC ρ  

ὕҧ   31.57%  

˲   23.20   

  1.00  ˲ 

ѩ ᷈ Ҋ 5ʠЛ 

  6.80  ѩ ᷈ Ҋ 13ʠЛ 

˲˗   7.0  ʥ᷈ʝ  ˲

ѩ ˲˗   37.0   

ӽ ˲ ˆ ӽ ˲˗ ˆ  

 

 ѧ ρ  

2  ( 5)⌐⅔↑╢ ─ ╟╡⁸ ─℮∟ │⁸2. 79

⁸ ⌂™ ╡ ≤⇔⁸ ┘ ─ │ 52.23

╩ ⌐ PSC≤⇔√⁹╕√⁸ │ ─ ─ ≤⇔

√⁹ 

PFI- LCC⁸DB- LCC⌐≈™≡│⁸∕╣∙╣ 10 ⁸5%─◖☻♩ ╩ ╪∞⁹ 

 

 ˗  

─ ⌐№√∫≡│⁸ │ ⌐№√╠⌂™√╘ ⅛╠ ⇔

1 (6) - 2 ≢ ⇔√ ≢ ∂√ ┘ ─ 24.72

20 ╩ PSC ┘ DB- LCC≤⇔√⁹╕√⁸PFI- LCC│ ─ ה

⌐≈⅝ 5%─◖☻♩ ╩ ╖⁸23.48 ≤⇔√⁹ 

 

 PFI˗ ὕ ⱳ SPC  

PFI ╩ ∆╢ ⁸ ⌐╟╢ ▪♪Ᵽ▬◙ꜞכ ┘ SPC

─ ⁸ ⌐ ⌂ ⅜ ∆╢⁹ ─ ┘ ⌐≈™≡⁸ ─≤⅔╡

⇔√⁹ 
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PFIὕ ⱳ  

  PFI ρ  

 

ρ

ʴ 

 

60,000ӧЛ ⁸ ḹ  

SPC   27,348ӧЛ 

 

♀˗͈  

SPC   15,000ӧЛ ♀˗͈ ֓

ї 

SPC ᵣ  ˗ ʴ 18,000ӧЛ ₴ ♀˗͈ ֓

ї  

 

 Ҋ╠  

─ VFM●▬♪ꜝ▬fi≢│⁸ꜞ☻◒ⱨꜞכ꜠כ♩╩ ™╢ ⅜ ↕╣≡⅔

╡⁸ꜞ☻◒ⱨꜞכ꜠כ♩≤⇔≡│ ╡⌂≥⅜ ↕╣≡™╢⁹ ─ ⌐

⅔™≡│⁸ 20 ─ GDPה╡ ♦ⱨ꜠כ♃כ⌐ ≠⅝ ∆╢⁹ 

 

₳ 13₴↓ 2001₴ ̉ᴇ 2₴↓ 2020₴ ₳᷈Ι 

 20₴ᶮψѫᶥ ׀ Ι           1.48% 

 GDP ₴ Ѽ₴      -0.43% 

20₴ᶮψѫᶥ ὕ Ι    1.91 %  

 

 ˗ ֛ ר ᶫ  

◄◒▬♥▫ IRR Equity Internal Rate of Return, E - IRR ≤│⁸ ∆╢

⌐ ∆╢ ─↓≤╩ ⇔⁸SPC─ ─ ⅛╠ ─ ╩

∆╢ ≤⌂╢⁹ ⌐⅔™≡│⁸ ─ ╩ ⌐ 5 ─ E- IRR╩ ∆

╢↓≤╩ ─ ≤⇔√⁹ 

 

 IRR ᾍ ᾓ ї Ϸѫ ♥ ֛ ₴ѫ

ᶥ Ιӓ Ϸѫ ♥

֛ ͔᷀Ι Ҋ╠  

 E-IRR Ҋ╠ R ֺ₴↓ ♥ ֛ ̊ʤ ╛

 

 

  N₴♥ Ϸѫ ♥ ֛ 1+R N  
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 ὑ ͔  

1 ─ ╩ ⌐ ⇔√ VFM │ DB ≢ 3.6 ⁸PFI BTO

≢ 3.2 ─ ⅜ ╠╣√⁹ 

 

 

 

⌐≈™≡│⁸ ⌐╟╡ ה BTO( )─╖

─ ⅜ ╘╢⁹ ≢⁸ ⌐ BTO( )⌐⅔™≡│⁸SPC ⁸▪♪Ᵽ▬◙ꜞכ

⅜ ∆╢⌂≥⁸PFI ─ ╩ ∆╢√╘⁸◖☻♩⅜ ∆╢⁹╕√⁸

™⌐╟╢ ⌐╟╢ ⅜ ≢⅝╢╙──⁸ ⌐⅔™≡│⁸

╟╡ ⌂ ╛ ─ ⅜№╢√╘⁸ ═ ™⌐╟╢∕─ │

⇔⁸VFM⅜ ה ─ ╒≥⌐│ ⇔≡™⌂™⁹↓─√╘⁸

─ ≢│⁸ ה ─◖☻♩ ╟╡ VFM─ │

⌂ↄ⌂∫√⁹ 

DB ⌐⅔™≡│ ─ ⅜∕─╕╕ VFM─ ⌐ ⅜╡⁸PFI

─ SPC ⅜⌂™√╘BTO ╟╡╙VFM│ ⇔√⁹ ≢⁸ ⅜

⌐ ╦╢↓≤⅜ ╘∏⁸ │ ─ ─√╘⁸ꜝ▬ⱨ◘▬◒ꜟ◖☻♩

≢╖╣┌ ≢ 3.6 ─ ⌐≤≥╕╢⁹ 

─√╘⌐ ∏⇔╙ ⌂ ─ │⌂™╙──⁸ ⌐⅔↑╢

⌐⅔™≡│⁸5% ╩ ╢ ⁸ ⌂ ⅜ ╘⌂™

╡ ╩ ⇔⌂™ ⅜╖╠╣╢⁹ (1) - 5 ⁹  

 

 

 

 

 

  

( Ḳ )

DB PFI(BTO, Ṗ

ṕ Ṗ 4,354,625 4,136,894 3,922,682

0 0 0

4,354,625 4,136,894 3,919,163

0 0 0

0 0 3,519

0 0 0

ṕ Ṗ 13,065,792 12,536,087 12,529,476

4,700,241 4,465,229 4,230,217

5,893,851 5,599,158 5,409,943 SPC

CM 0 0 0

0 0 66,000 PFI

2,471,700 2,471,700 2,348,115

SPC 0 0 475,200 SPC

ṕ Ṩ Ṗ 8,711,167 8,399,193 8,606,794

6,793,370 6,550,000 6,577,312

1.91% 1.91%

ỡốỘ 3.6% 3.2%
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(1)-3 ⁸ḹ ˗  

 ᾍ  

2010 ⌐ ⅜ ↕╣√⁸ ─ ╩ ↄ ─ ╩

℮ PFI ⌐⅔™≡ ↕╣√ ⌐ⱪכꜟ◓ ≤⇔≡ ⇔≡™╢ ─

℮∟⁸ ⌐ ╩ ↄ ╩ ™√ ╩ ≤⇔≡ ⇔√⁹ 

 

 ὕ  

  

⌐ ╩ ─℮ⅎ⁸ ╕√│web ⌐╟╡ ╩ ∫√⁹ 

 

  

3 3 29 4 13  

 

  

 

˗ ᾍ  

ρКὦ  

ҵ ᶪ  

  

Ὅ ᾚЊ  

˗ ˗ ֗ Ὅ ˗  

ὑ Ὅ ᾚЊ ҧ 

̵҈᷂ ̵҈ὦ ̂ₑ˗ ֯   ר

ὑ ˗  

 

֓  ̏

˗ ֓  

֓ ḹֻ  ̏

 

 ̀

̀ ˗  
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 ὕ  

 ˗ ᾍ  

ρКὦ  

ʺ   

ӓ ʴ ֥ Ẁӓ ̢ 

ḹ ̝ Ẁ  

ֻ ˲ ⱳ ἧ ᾱḹ  

̝ ̝Ὑ ρ  

 

Ҳ   

›˗ ʴ ѫ Ҳ ⱳ  

⅍ ̀ ѫ Ҳ  

 

 

ѩ ρ ⱳ 

ZEB  

˗  

֚  

ρ ̏ ֓  

 

ҵ ᶪ  

ʺ  Ẏ ʹ ֝  

Ẏ ʹ ҵ ד Ћ  

 

ᶫ ֝  

PFI ḹֻ ᶫ ᵣ ҵ ᶪ

ᶫ ̝ ˹♥ Ẏ Ẁӓ ˔

ѩ ὑ ὑ3 5 ₴

 

ᶫ ᵣ ҵ ᶪ ד Ḩ

 

ᶫ ᵣ ► ˗ ᶪ ד ẉ

ᾍꜘ֯  

ᶫ ὑ ὕ

ρ ḹֻ ҵ ᶪ ד ᵂ  

˗  

֚  

PFI ḹֻ Ẏ ʹ ҵ ˗ ᶪ רׄ  

ᶫ Ѓ ᵣ PFI˗ ד ד

֙  
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 Ὅ ᾚЊ  

˗ ˗ ֗ Ὅ ˗  

ʺ  ˗  

♫ DB PFI ╛ ὕ ֯ ר ᷂Ϸ ̔

֓қ ♫ ҵ ᶪ Ẏ

˗ ֓ DB ᶥ  

♫ ᷂Ϸ ̔ ֓ ֯ ר ʴẔ ḹ

DB PFI ֓  

DB PFI PFI ʝ ᶫ ᵣ

♅ PFI Ϯ̬  

Ḩ ЏВ ὕ DB PFI ˗͈

ѹ ҧ ὑ  

⅍ ρ ʴⱲ PFI DB  

 

PFI ḹֻ ˗  

10 20 ₴  

˗  

֚  

PFI DB ḹֻ ὕ ֓қ ֯ ˗ DB

ʝ ᷂Ḣ̔ ♫

͔  

PFI ḹֻ ˗ 10 20₴ ὑ  

 

ὑ Ὅ ᾚЊ ҧ  

ʺ  ѹ  

DB PFI ḹֻ ʝὑ ↓ ѹ ֯ ˗ ʣ

֯ DB

PFI Ϯ̬  

PFI Ӌ Ấ Ấ ˗ҵ  

ᵣ ד ҧ ὑ  

ᵣ ѹ ₦ ὑ  

˗  

֚  

ѹ ֯ ʝ ѹ ₦ ὑ

ὑ ͔  
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̵҈᷂ ̵҈ὦ ̂ₑ˗ ֯  ר

ʺ   

᷂ Ḍ ˗ ὕ  

 

˗  

Ṹↄ ḫ ᾚЊ ʝ ԝ 

ʴ ̂ₑ˗ ʴ ˿  

Ṹↄ ᾛ ᾍꜘ֯ Ҳ Ṹ

֯  

ᶫ ʝ̱

 

˗  

֚  

̵҈᷂ ᷂ ᶥ ẉ Ὅ

ὑ  

 

ὑ ˗  

ʺ   

♫ ̱ Ỉ► 

ὑ Ẏ ᴇ ›

Ḩ ֯  

› DB PFI ὕ ḹֻ

› ͔  

˗  

֚  

Ỉ►ר  
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 ֓ ̏  

ʺ  ֓  

ʝὑ ˗ ̏ ֓ ̵᷂  

♫ ḹֻ ᷂Ϸ̔ ʴⱲ ֓ ̵᷂ ᾛ DB ḹֻ

Ẏ ʺ̱ ד PFI ᷂Ϸ̔ ד

֯ ֓ ̵᷂  

›˗ ♫ DB ֓ PFI ḹֻ֓қ

 

♫ ḹֻ ֻ ͔ ╛ ͔ ̊Ẇ ⁪ ◐ ˗

ҹ  

 

֓ ̏ 

֛ ˗ ᾚЊ ̏  

DB PFI ḹֻ ᷂Ϸ ̔ ֓ ֓  

˗  

֚  

ḹֻ ʝὑ ̏ ֓
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(1)-4 ѝ  

 Ḩ  

≢№╢ ⌐╟╡ ↕╣╢ ╛ DB │⁸₈

─ ─ ⌐ ∆╢ ₉⌐ ≠⅝ ↕╣⁸ │ ה

∕─ ─ ≢ꜞ☻◒╩ ⇔⁸ ⌐ ∆╢ꜞ☻◒│ ╠ ⅜

∆╢↓≤≤⌂╢⁹ 

≢⁸ ⅜ ≤⌂╢ PFI ≢│⁸ꜞ ☻◒╩ ⌐ ∆╢↓≤

⅜ ≤⌂╢⁹PFI ⌐⅔↑╢ꜞ☻◒ ─ ⅎ │⁸₈PFI ⌐⅔↑╢ꜞ☻◒

⌐ ∆╢●▬♪ꜝ▬fi ₉⌐⅔™≡⁸₈ ─ꜞ☻◒ ⌐≈™≡│⁸

↕╣╢ꜞ☻◒╩≢⅝╢ ╡ ⇔√ ≢⁸₈ꜞ☻◒╩ ╙╟ↄ ∆╢↓≤⅜≢⅝╢

⅜ ꜞ☻◒╩ ∆╢₉≤─ ⅎ ⌐ ≠™≡ ≢ ╡ ╘╢⁹₉≤↕╣≡™╢⁹

↓↓≢™℮₈ꜞ☻◒╩ ╙╟ↄ ∆╢↓≤⅜≢⅝╢₉≤│⁸ ꜞ☻◒⅜ ⇔√

⌐╟╡ ™◖☻♩≢ ⅜≢⅝√╡⁸ ꜞ☻◒⅜ ∆╢↓≤ ╩╟╡ ™◖

☻♩≢ ⇔√╡∆╢↓≤⅜≢⅝╢↓≤╩ ⇔≡™╢⁹ 

 

 ѝ  

─●▬♪ꜝ▬fi≢│⁸ ─☻♥♇ⱪ≢ ─ꜞ☻◒ ╩ ∆╢≤⇔≡™╢⁹ 

 

ԍ

ᶦ  

˗ ὕ ͜ ԍᶦ  

 ͔ ї ᷀ӓ ḹֻ ⱳ қ ї

ὑ ӓ  

ὑ ӓ ᶩ ḹֻ ὑר ὑ˗ ◙ Ẏ ͔

 

ֻ ֒

► ֒ ͜  

 

ѝ  

ЏВ ὑ˗  

 ᷀ӓ ᾛ ♬ ᾍꜘ Ҙ 

 ᷀ӓ זּ ḹֻ қ ї Ҙᾛ ♬ ᾍꜘ

Ҙ 

᷀ӓ ḹֻ ₒ

˗ ꜘ ѝ  

 

ѝ  

 ЏВ ὑ˗ Ћ  

 ֙ ʝὑ ѝ Ҋֻ Ҋֻ Ẁ ♬ 

 ʝὑ ʝ ► ʝὑ ḹֻ

ѝ  

 ʝὑ ֙ ʝὑ ѝ Ҋֻ ► ʝὑ ḹֻ

ѝ  

᷀ӓ ḹֻ ⱳ қ ї

ѝ ► ♬ қ ї Ҙ ↓

Ҵ  
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 ˗͈  

  

⌐⅔™≡│⁸ ⅜ ⌂ PFI ─℮∟⁸₈ ₉ ⅛≈

5 ─ ≤⇔≡ ─ 3 ╩ ≤⇔√⁹ 

 

˗ ☻ẎὟӢ ׀ ⅍ ρ

˗  

Ẏ ⁸ ⅍

ρ˗  

ʴẔӢ ֻ⅍ ρ˗  

 ⁸ Ẏ ⁸ ₨⁸ 

Џҹ  ₳ 27₴ 11  ₳ 28₴ 11  ̉ᴇ 2₴ 7  

˗ ╛ PFI BTO  PFI BTO  PFI BTO  

 

  

─ꜞ☻◒ ┘ ─ ╩ ⇔√⁹ ≤╙⁸ ⌡ ⇔√

ꜞ☻◒ ≢№╢╙──⁸ ⌐≈™≡│ ⅜ ⅛╣╢╙─╙╖╠╣√⁹ 

⌐│⁸ ꜞ☻◒⌐≈™≡│⁸ ≤⇔≡ ⌐ ∆╢ │ ⁸

⌐ ╢ │ │ ╠ ≤↕╣≡™╢⅜⁸∕─ ─ ה ⌐╟╢

╙─│ ⅜ ⅛╣╢ ≤⌂∫≡™╢⁹ ⌐≈™≡│⁸ ─ ─╖

⌂ ╩ ⇔≡™⌂™⅜⁸ 2 ⌐⅔™≡│ⱬfi♅ⱴכ◒ 1 ╩ ™≡∕─ │

⁸∕╣╩ ⅎ╢ │ ≤⇔≡™╢⁹╕√⁸ ⌐≈™≡│⁸ ⌐│

⅜ ⇔≡™╢⁹↓╣│⁸ ⅜ ─ ╩ ╘≡⅔╡⁸ ─ ⌐

≈™≡ ─◖fi♩꜡כꜟ⅜ ⅛⌂™≤™℮ ⌐ ≠ↄ╙─≤ ↕╣╢⁹√∞⇔⁸

─╟℮⌐ ⅛╠─ ⇔™ ⌐≈™≡│ ≤⌂∫

≡™╢⁹ ⅎ≡⁸ ─ ─☻ⱦכ◘ ╛⁸ ⁸ ⅜ ╩

≤⇔≡ ∆╢ ⌐ ∆╢ ⌐≈™≡│⁸ ─ ≤∆╢↓≤⅜

≤↕╣≡™╢⁹ 

 

 ẎὟӢ☻  

⅍  

Ẏ ⁸ 

⅍  

ʴẔӢ 

ֻ⅍  

Ѱ↓ 

 

˗ ͜     

̀ Ѱ↓ Ẁ

 
ЏВ   

͔Ẁ

Ҳ  

͔ẀҲ ͜

Ṕ ʝὑ ᶪК 
 

ЏВ  

 

͔ẀҲ ͜

Ṕ ʝὑ ᶪ

ѝ  

ЏВ ЏВ 

ω  

˗ ⁸̊Ẇ ʢ

ᶦ  

ЏВ  

1  

ЏВ  

1  

ЏВ  

2  
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Ͻ

ẀҲ 

 

⁸ ˗ Ӳ ὑ

ʝ

˅  ЏВ ЏВ 

 

ʣ ̊Ẇ ˗ Ͻ

ṔẎ 
ЏВ 

1 ⁸ ̂ͪ ͪ Ϭ ᶪẆ ᾍ ˗ ̂ͪ ḹֻ ► ͪ ͪ

ᶪК ˗  

2 ˗ ў ὕ ω ᾍ ˗  

 

 ѝ ˗ 

ꜞ☻◒ ⌐⅔↑╢ ⌂ ⅎ ╛ ─ ╣⌐ ™⁸ ─ꜞ☻◒⌐⅔↑╢

╩ ⇔√⁹↓─℮∟⁸ ⌐ ≤⌂╢ │ ─≤⅔╡≢№╢⁹ 

 

  

Ѱ↓  ˗ ̱ ͜ Ѱ↓ ⅍ ֝♬֗

Ѱ↓ ЏВ ̊Ẇ Ẁ ˗

ʝ  

ʥ֯ Ҙ  ˗ זּ ʝὑ ↓ ρ

ρ 1 ₴

1 ˗ ̊ʣ ЏВ  

 ̱ Ҟ ψ ˗ ̱

 

͔ẀҲ  ˗͈ ʝὑ ᶪК ˗ ʝὑ ᶪ ѝ ̱

ẉ  

ᶽṦ ᷂ʴ

ὡ  

˗ ˗͈ ˗Ѽ ˔

ЏВ  

›˗ ṔẎ  ЏВ ʦ ˗ ₡˔ ˗

ЏВ  

ω  

ʢ ᶦ 

˗͈ Ѩ ѝ ͪ Ấ ᶪК ˗

ֻ ὑ  

Ͻ  Ḩ ṑר ˗

ḹֻ ʝ ˗  



   

 

- 24 - 

 

(1)-5 ˗ PFIᾚЊ ͔֗ ֝  

 ͔ 

↓╣╕≢─ ⌐⅔↑╢ ─ ╩ ╕ⅎ⁸ŋ ⁸o DB ⁸ɔ PFI

BTO ─ 3≈⌐≈™≡⁸ ≢─ⱷꜞ♇♩ה♦ⱷꜞ♇♩ ┘ VFM─ ⌐╟╢

⌂ ╩ ⇔⁸ ╩ ∫√⁹№╦∑≡⁸ ⌐ ∆╢ⱥ▪ꜞfi◓ ╩

⇔⁸ ⌐⅔↑╢ ≤⇔√⁹∕─ ⁸ ⌂ │ ≢№╢↓≤⁸╕√

⌂ ⌐≈™≡│ ⌐⅔™≡│ ∏⇔╙ ╩ ⇔⌐ↄↄ⁸ ─ ╛

≤⌂ꜟכꜙ☺◔☻ ≤⌂╢ ╙ ™↓≤⅛╠⁸ ⌐╟╢ ה ─

⅜ ╕⇔™⁹ 

PFI ─ ─ⱷꜞ♇♩≤⇔≡│⁸ᵑ◖☻♩ ⌐ ⅎ⁸ᵒ ⱡ►Ɫ►─

☻ⱦכ◘╢╟⌐ ─ ⁸ᵓ ─ ─ ⌂ ⁸ᵔ

─ ⌐╟╢ ─ ⅜ →╠╣╢⁹ 

─ ╙ ╕ⅎ╢≤⁸ŋ ⌐≈™≡│ ⅜ ≢№╡⁸o ⌐≈™≡│

⌐│ ⅜╒≤╪≥ ⇔⌂™↓≤⁸∕─ ─ ⌐≈™≡│ ⅜ ⅝ↄ⌂

ↄ⁸ ⌐│∆≢⌐ ⅜ ↕╣≡™╢↓≤ ⅛╠ ⅜ ⅝ↄ⌂™

≤™ⅎ╢⁹ 

╕√⁸ɔ ⌐≈™≡│ ⅛╠ ─ ╩ ⅎ√ ⌂ ─ │

⇔™↓≤⅜ ─ⱥ▪ꜞfi◓⌐⅔™≡╙ ↕╣√⁹ᵔ⌐≈™≡│ ╩ ∆

╢↓≤⁸ ⌐╟╢ ╩ ℮↓≤ ⅛╠⁸ ∏⇔╙ ─ │

ↄ⌂™⁹ 

∕─╒⅛⁸ⱥ▪ꜞfi◓ ⌐⅔™≡│⁸DB ⁸PFI BTO ≤╙ │ ≤™℮

⅜№∫√⅜⁸ ─ ─ꜟכꜙ☺◔☻╛ ≢ ⅜ ↕╣√⁹ 

 

Ὅ ʺ  ˗ Ὅ  

 ѹ  

 

⅍ ˗ҵ Ẏ ѝ Ӹ

ѹ ҧ Ẏ  

VFM ְ ѹ ҧ ⱳ  

 

ׄʣ 

 

⅍ ᵣ˗ Ἥ᷀  

ᶫ ὑ Ѱ↓ ᾚЊ

ׄʣ ᶫ  

 ̂ₑ˗ ֛ ˗  

 

˗ ֛ ˗ ὕ

᷂ ̏  

 

₳ ӓ 

 

ѫ ᷂ ψ Ḩ Ẏ

ѝ қװ

♅ ҧ Ẏ  
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 ̧˗͈ ֝  

─ ⌐⅔↑╢ ⌐⅔™≡│⁸ ⌐╟╡ ─ ⅜╖

╠╣≡╙⁸PFI BTO ≢│⌂ↄ ╩ ∆╢ ⅜╖╠╣╢⁹↓╣│⁸ ⌂

⅜ ⌐ ╢↓≤⌐ ⅎ⁸ ⌂ ⅜№╢ ⁸╕√ ─ ╩ ⌐

™√™ ⌂≥⌐ ⌐ ∆╢⁹ ≤⇔≡  ⁹╢№⅜☻כ◔⌂℮╟─

 

╛ ρ ̱ ♫ ρ  ̱

  ׀̱  ׀̱

Ẏ ↑ ṇ⁸  ῎ῇ ῎ῇ⁸  

ӧ ⁸  ˬ ᾛ ˝⁸  

ῑ   ӧ ⁸′⁸  

ˬ ↑ 

ˬ ⁸‼ˬӢ 

 ӧ ὄ⁸ 

╛  

̊ʣ 

ẞ′  

⁸ Ӣ 

 ˬ ⁸  

⁸ẎὟӢ    

ˬ ↑ 

ˬ ⁸̚ Ӣ 

   

 

 

  

╩ ╕ⅎ⁸ ─ⱷꜞ♇♩╩ ⇔⌐ↄ™↓≤⁸◖☻♩ ─ⱷꜞ♇♩⅜

⅝ↄ⌂™↓≤⁸ ─ ╩ ╘√ ─ ⅜№╢↓≤─ 3 ╩ ⌂ ≤⇔

≡⁸ ⌐⅔™≡│⁸DB ⁸PFI BTO ≤ ╩ ⇔√ ⁸

≢─ ⅜ ╕⇔™⁹ 
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(1) 6 Ҟ˗  

 ̝ ρ ֻ˧̂ ὄЋ˧̂ 

( )  

│⁸ ─ ↑ ╩ ≈─

⌐ ⇔⁸ ⌐≤∫≡ ⅜ ↄ⁸ ╩ ⅛∑╢ ⌂

≤⇔≡ 22 ⌐ ↕╣√⁹ 

ה │⁸ ─ ≤ ╠⇔╩ ╢ ⌂ ╛⁸ ה

─ ╖⁸ ⌐⅔↑╢ ⌂ ─ ─ ╖╩ ⌐ ∆╢√

╘⁸ 24 ⌐⅔™≡ ↕╣√⁹ 

 

 їЖ ᶮᶽ˧  

( ) ˗  

│⁸ ⌐ ↕╣√ ⌐ →╢ ≤⇔⁸ ─

℮∟™∏╣⅛ ╩ ╗╙─≤∆╢⁹ 
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Ḩ℅˗   

̝ ρ ֻ˧̂ ˗  

˗  

˗  

′˗  

˗  

᷂ ᾍ ˗  

ϊל ᷂ ṥᾍ ˗  

ʤ ˗  

̀ ֻ ˗   

Ὶ˗  

⁸П ρ ˗  

ⅎḢ ˗  

⁸Џᶸ ᷂ ˗  

⁸ ᷂ ρ˗  

⁸ ṑ ρ˗  

᷂Ḫ̇ὁ Ḩ ˗  

̮ ṑ ρ˗  

ὄЋ˧̂ ˗  

˗  

˗  

′˗  

˗  

᷂ ᾍ ˗  

ϊל ᷂ ṥᾍ ˗  

ʤ ˗  

̀ ֻ ˗  

Ὶ˗  

֗   

⁸Џᶸ ᷂ ˗  

⁸ ᷂ ρ˗  

⁸ ṑ ρ˗  

᷂Ḫ̇ὁ Ḩ ˗  

 ̮ ṑ ρ˗  

 

( ) ̀⁸ ⅍ ρ˗  

─ ─ ⌐⅔↑╢ │⁸ ─≤⅔╡≢№╢⁹ 

 

Ή ⁸⅍ ὄЋ˧̂ ̮ ṑ ρ˗ Ϯ ┴ ρ˗

͝ל ˗  

ˬ ⁸⅍ ὄЋ˧̂ ̮ ṑ ρ˗ Ϯ ┴ ρ˗

͝ל ˗ ṑ ρ͝ ˗ ̮ὁ ┴ ὄЋ ◐  ̠

 

( ) ˗  

⌐⅔™≡╙ ─ ⅜№╢↓≤⅛╠⁸ ╛ ⌐ ╩ ™⌂⅜╠ ⌐

╩ ∆╢↓≤⅜ ╕⇔™⁹ 
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 ЏВ ˗ ψ 

 ˗  

 

᷂ ЏВ ˗ ψ ֝   

₳ 29₴↓ ̉ᴇ 3₴↓ ̉ᴇ 2₴↓ ̉ᴇ 2₴↓ ὕ

˗  

Ћ ЏВ ֻ Ḩ ˗ Ήѩ ̬

̂ ˗ ᾍ ᾎᴁӓḨ Ήѩ

˗ ᾍ ᾍ Ϯϼ ̬ Ήѩ ᾍ

Кὦ ὕ ᾍ Ήѩ ֿ ̧ ρ ∕  ֻ

Ћ ḹֻ Ήѩ ὑ ḹֻ ӓ ֻӓ˗ ᾍ

► ֿ ̧ ʝ ᾍ ḹ ᾍֻ  

Ήѩ ̏ ⱳ 

 ӓ ֻӓ˗   

 ᾎᴁӓ˗  

 ˗   

 ᷂ ӓ˗   

 ӓ˗   

 ⁸ ☻ḹ ˗Ћͪל   

 ԁ˗   

 

 ˗  

⌐≈™≡│⁸ ≤⌂∫≡⅔╡⁸ │ ╦╣⌂⅛∫√

√╘⁸ │≢⅝⌂™⁹ 

⌂ ⌂≥⌐≈™≡│⁸ ⇔≡™ↄ↓≤≤⇔⁸ ─ ─ ⌐≈™≡

∆╢⁹ 

  




