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⁸↓╣╕≢⌐ ─ ╩ ⇔≡⅝╕⇔√⁹ 1 ─ ⁸↓─ 50

─ ⌐⁸ ╛ ▪◒☿☻ ⁸ ─ ─

⅜ ╘╠╣≡⅔╡⁸Ɽכ♁fi♩ꜞ♇ⱪ ─ │↓╣╠─ ⌐ ↕╣⁸

─ ⅛╠ ─ ⌐ ⇔≡⅝╕⇔√⁹  

 

↓℮⇔√ ⁸ ≢│⁸2011 23 ─ ⌐╟╢ ⌂

╛∕─ ─ ╕∟≠ↄ╡⌐╟╡⁸ ╩ ⌐ ה ⅜ ⅝ↄ

∆╢≤≤╙⌐⁸2015 27 ⌐│⁸ √⌂ ≤⌂╢ ⅜

⇔╕⇔√⁹↓─╟℮⌂ ─ ╛ ה ╩ ⅎ⁸↓╣╠⌐

⇔√ √⌂ ≤ ─ ╩ ⇔≡™ↄ↓≤⅜ ≤⌂∫≡⅝≡™╕∆⁹  

 

↓─╟℮⌂ ⅛╠⁸ ≢│⁸ ─ 4 14

⁸15 ┬╡⌐⁸ 5 Ɽכ♁fi♩ꜞ♇ⱪ ╩⁸2017

29 ⅛╠ 3 ⅛ ⅛↑≡ ™√⇔╕⇔√⁹  

 

│⁸ ⅛╠ ⌐ ╢╕≢─ 3 ⌐╦√∫≡ ∫√

╩ ╡╕≤╘√╙─≢∆⁹  

5 ─ │⁸ ⌐ ⅎ│∂╘≡ ╩ ⇔√↓≤⁸ ─

⌐ ⇔√ ─ ⁸ ≤ ⌐ ∂√ ╩ ⇔

√↓≤⌐№╡╕∆⁹  

─ ╩ ⇔≡™ↄ√╘⌐│⁸ ⁸ ⌐ ╢ ─╖⌂╠∏⁸

⁸ ⁸ ⌂≥⁸ ₁⌂ ─ ₁≤ ⁸ ⇔≡™ↄ↓≤⅜

≢∆⁹ ─ ⅜⁸ ₁⌂ ─ ₁⌐ ↕╣⁸ ╩↔ ⇔≡™√∞ↄ↓≤

≢⁸╟╡ ™ ─ ┼ ⅜∫≡™ↄ↓≤╩ ⇔≡™╕∆⁹  

 

⌐⁸ ⌐№√∫≡⁸ ─ ₁ ┘ ⅛╠ ⌂ ╩™√∞

™√↓≤⌐ ⇔⁸ ⅛╠ ⇔ →╕∆⁹  
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1-1 

 

1.1  ─  

↓╣╕≢─ PT ─ ⅛╠ ה ─ ┼  

47 ⌐ 1 Ɽכ♁fi♩ꜞ♇ⱪ ⁸₈ PT ₉≤™℮⁹ ⅜

↕╣≡ ⁸ PT │₈ ∆╢ ⌐ ⇔⁸ ╩ ≤⇔√

─ ₉⌐ ⇔≡⅝√⁹ 

1 PT 47 ≢│⁸ ┘ ╩ ⌐ ⇔√

≢⁸ ⌐ ≠↑≡™╢⁹ 

2 PT 57 ≢│⁸ ≤ ╩ ⌐≤╠ⅎ⁸

─╙≤≢─ ┘ ─ Ⱡ♇♩꞉⁸◒כ Ⱡ♇♩꞉כ◒

⌐≈™≡⁸Ɫכ♪≤♁ⱨ♩─ ⅛╠ ╩ ∫≡™╢⁹ 

3 PT 4 ≢│⁸ ∆╢ ┘ ─ ⌐ ⇔⁸

≤⇔≡─ ⌐ ↑√⁸ ⁸3 12

⁸ MRT Ⱡ♇♩꞉כ◒ ╩ ≠↑≡™╢⁹ 

1990 ⅛╠⁸ ─ ⅜ ↕╣⁸ ╩ ≤⇔√

≠ↄ╡≢│⌂ↄ⁸ ≤ ╩ ⌐≤╠ⅎ√ ⅛╠ ─ ⅜ ╘╠╣⁸

3 9 ≢─ ╩ ∂≡⁸ 4 PT 14 ⌐⅔

™≡⁸ ┘ ─ ⌐╟╢₈ ₉─ ╩

⇔⁸ ─ ─ ╩ ∫√⁹ 

 

 

 1-1 ↓╣╕≢─PT ─  

  

ᶥ ᴇ47₴

Å

Å ṕ ṕ ṖṖ

ᶥ ᴇ57₴

Å ṕ Ṗ
Å

Å ṕỘờở Ṗ
Å ṕớẀờ ỎẀờ Ṗ

ᶥ ₳ ₴

Å

Åễ ểỄ
Å ởỏỘ

ᶥ ₳ 1 ₴

Å

Å ṕởỚỏṖ
Å ễ Ḳ

ᶥ ₳ ₴

Å ṕ Ṗ



 

1-2 

 

≤ ─  

4 PT 14 ⅜ ↕╣≡⅛╠ 9 ─ 2011 23 3

11 ⌐ ⅜ ⇔⁸ ⌐ ™⁸ ה ─ ⅜⁸ ≤ ═

⅝ↄ ⇔≡™╢⁹ 

╕√⁸2015 27 12 ⌐│⁸ ⅜ √⌐ ⇔⁸

╩↑╪ ∆╢ √⌂ ⅜ ↕╣√⁹∕╣⌐ ™⁸ √⌂ ╩ ⌐⇔√ ─

⅜ ⇔≈≈№╢⁹ 

 

─ ⌐ ↑≡ 

─ ≢│⁸ ╛ ─ ⁸ ╛ ♃▬ⱪ─ ⁸ √

⌂ ─ ⌂≥ ₁⌂ ⅜ ╕╣≡™╢⁹╕√⁸ ה ⌐ ⇔√

₁⌂ ⅜ ⁸ ↕╣≡™╢⁹ 

5 PT │⁸ ─ ╩ ╕ⅎ⁸ ה ⌐ ⇔⁸ ⅜

≤⌂∫√ ⌐ ↑√ ─ ╩ ∆╢↓≤╩ ⌐ ℮╙─≢№╢⁹ 

  



 

1-3 

 

1.2  ─  

5 PT ─ │⁸ ╩ ⇔√⁸ 4 PT

≤ ─ ≤∆╢⁹ 

⇔⁸ 4 PT ─ ─℮∟⁸2 ⁸ │⁸

⌐╟╡⁸∕╣∙╣ 17 4 ≤ 18 3 ≤⌂∫

≡⅔╡⁸ ─ ≢─ ┼─ ה │∕╣╒≥ ↄ⌂™√╘⁸ 5

PT ─ ⌐│ ╘⌂™↓≤≤∆╢⁹ 

 

╟╡⁸ 5 PT ─ │⁸ ─ 18 ≤∆╢⁹ 

 

 1-1 5 PT ─  

 

 

⁸ ⁸ ⁸ ⁸ ⁸ ⁸ 

⁸ ﬞ ⁸ ⁸ ⁸  

 ⁸ ⁸ ⁸ ⁸ ⁸ ⁸  

 

 
 1-2 5 PT ─  

4 PT ⅛╠⁸ 

⁸ ╩ ↄ 18  



 

1-4 

 

1.3  ─ ╣ 

─ ╕⅛⌂ ⅔╟┘ ╣│ ─≤⅔╡≢№╢⁹ 

≤⌂╢ 28 ⌐│ ╩ ∫√⁹ 29 ⌐♩ꜞ♇ⱪ ╩│∂╘

≤⇔√ ╩ ⇔⁸ ⇔≡ ─√╘─Ⱡ♇♩꞉כ♦◒כ♃ ╩ ∫

√⁹ ™≡ 30 ⌐ ה ⅔╟┘∕╣╠╩ ╕ⅎ√ ─ ה ─

ה ─ ╩ ∫√⁹ ⌐│ ─ ╙ ∫≡™╢⁹ ≤⌂╢

31 ⌐│ ⌐ ⇔√ ה ╛ ⌐╟╢ ─ ╩ ╕ⅎ⁸

╩ ™⁸ ╡╕≤╘╩ ∫√⁹ 

 

 

 1-3 5 PT ─  

 

Ḽᵊ

ם ₰
ˢЕзАФ ₰ʺ☼ ם ₰ˣ

ῖ КАЕм˔ϼ
Д˔Ќ⌠

ᾝệ ὓʾᾝệ ρ
◕ʾῖ τḩβϥᾝ ʾᴿ χ

︣
χ 

χ ◕ʾῖ τḩβϥ
ʺ―Π ʺ ├χᾁ

◕ίχ ῖ
χ

ӛχ︡ϤϘρϛ

29

30

31

28



 

 

 

 

 

 

 

 

 

 

 

 ─  

 

  



 

 

 

 



 

2-1 

 

 

2.1   

│⁸ ─ ─ ⁸ ⌐ ♃כ♦⌂ ⁸ ה

⇔─ ╩ ⌐⁸ ─ 2≈─ ≤⇔√⁹ 

 

 

♩ꜞ♇ⱪ  

PT ─ ⌂ ≢№╡⁸ ─ ⅔╟┘ ╩ ∆╢ ⁹ 4 ╕≢

│⁸ ≢ ⇔≡⅝√⅜⁸₈ ╛ⱪꜝ▬Ᵽ◦כ ─ ♇꜡♩כ○₉₈╡╕

◒ⱴfi◦ꜛfi─ ₉₈ ⅝╛ ─ ⌐ ℮ ─ ─ ₉⌂≥⅛╠⁸

─ ╩ ╕ⅎ⁸₈ Webה ₉⌐╟╡ ⇔√⁹╕√⁸╟╡ ╠⇔⌐ ⇔√

╩ ⌐⁸ ⌐ ⅎ⁸ ─♩ꜞ♇ⱪ ╙ ╦∑≡ ⇔√⁹ 

 

 

ה ┼─ ╩ ⇔√ ─ ╩ ∆╢ ⁹₈

₉≤₈ ╡ ⅎ ₉₈Ᵽ☻ ∟ ₉─ 3 ╩ ⇔√⁹ 

 

 

 

 2-1  

 

β⌂⅔⁸ ♃כ♦─ ⁸ ⁸ ⌐ ⇔≡│⁸

╛ ≤ ─ ⁸ ⁸ ⇔√⁹ 

  

ЕзАФ ₰

ם ₰ Ὁ

₰

Ẉ ₰

☼ ם ₰

כּ ₰

НІ κⱲḧ ₰

ϤḊΠ ₰



 

2-2 

 

2.2  ♩ꜞ♇ⱪ  

─ ─ ⁸ ⌐ ♃כ♦⌂ ⁸ ה

⇔╩ ∆╢√╘⁸ ─ 1 ─ ╩ ∆╢₈♩ꜞ♇ⱪ ₉╩ ⇔√⁹ 

♩ꜞ♇ⱪ │⁸PT ─ ⌂ ≢№╡⁸№╢ 1 ╩ ⌐⁸₈≥─╟℮⌂ ₉⅜

₈™≈₉₈≥─╟℮⌂ ≢₉₈≥↓⅛╠≥↓┼₉₈≥─╟℮⌂ ₉≢ ⇔≡™╢─⅛⁸

╩ ∆╢▪fi◔כ♩ ≢№╢⁹ 

4 ╕≢│⁸ ≢ ⇔≡⅝√⅜⁸₈ ╛ⱪꜝ▬Ᵽ◦כ ─ ╕╡₉

─ⱴfi◦ꜛfi◒♇꜡♩כ○₈ ₉₈ ⅝╛ ─ ⌐ ℮ ─ ─ ₉⌂≥

⅛╠⁸ ─ ╩ ╕ⅎ⁸₈ Webה ₉⌐╟╡ ⇔√⁹↓─₈ Webה

₉│⁸ ⌐ ╩ ⇔⁸ ⅜⁸₈Web⌐╟╢ ₉

╕√│₈ ⌐╟╢ ₉─≥∟╠⅛╩ ⇔≡ ∆╢ ≢№╢⁹₈Web⌐╟╢ ₉

│⁸ ┼─ ─ ⁸ ─ ™ ─ ─ ⌂≥╩⌡╠™≤⇔≡

⇔√╙─≢№╢⁹ 

╕√⁸╟╡ ╠⇔⌐ ⇔√ ╩ ⌐⁸ ⌐ ⅎ⁸ ─♩ꜞ♇ⱪ ╙ ╦

∑≡ ⇔√⁹ 

 

 

 2-2 ♩ꜞ♇ⱪ ─ ╣ 

̔

̏ ̸

₰ χ⌠

₰ ӟᵰχ ₰ Ὧχ⌠

Webᵕ ЄІГЭχᵫ

ᾍ ї

ṁ Τϣχ

₰ ЫІЌ˔Д˔Ќיּ
ˢ Д˔Ќˣχ⌠

ὕ

₰ Ὧχ

₰ Ὧχ Ϥ

₰ Τϣχיּ ›δ ᴂ

ᵕ ệϬ ϘΠθ ᴥ ᴂ

₰Ὣᴮ

ῲ

̸

НАЎ⌠

ϵДϰГϰрϽʺЀ˔ДϰрϽ

Д˔ЌЎϴАϼ

Д˔Ќ

̸

ᶈ

ЫІЌ˔Д˔Ќχ⌠

Ⱨ
H29
7˙9Ὦ

☼ם₰
H29

10˙11Ὦ

Ⱨῇ
H29

12Ὦӟ‭

ʾWeb ꜠
πם☼

˴Ẉ
ζϦηϦχ

1 χ“ Ϭ ₰



 

2-3 

 

 

2.2.1  ─  

─₈ ₉≤₈ ₉₈ ₉│ ─╟℮

⌐ ⇔√⁹ 

 

PT ─ ⁸ ⁸  

ה       70  βH27 1) 

ה       154 5  βH27 2)  

ה   3.1   β 4 PT ─ 1/2 

ה      20.8% ꜡♇♩ ╗  

 

ה 21,500 ×  

ה 48,000 5 ×  

ה 102,600  

ה 239,900 5  

1 27 ─  

2 27 ─ ⌐ 27 1 1 ─ ─ 5 ╩

∂≡ ⇔√  

 
 2-3 ≤ ─ ⱨ꜡כ  

3.1

70
154 5

21,500
48,000 5

20.8

102,600
239,900 5



 

2-4 

 

 ◓fi♬כ♂  2.2.2

PT ≢│⁸♩ꜞ♇ⱪ⅜₈≥↓₉⅛╠ ⇔⁸₈≥↓₉┼ ⇔≡™╢─⅛╩ ╛

≢ ⇔√⁹∕─ ╩⁸ ╛ ⌐ ↑≡ⱴ☻♃כ♦כ♃ ♩ꜞ♇ⱪⱴ☻♃כ♦

♃כ ⌐ ∆╢ ≢⁸ ╩ ─ fiכ♂ ⌐ ↑⁸ ⌐ ⇔√◖

♪כ ♪כ◖fiכ♂ ⌐ ⇔√⁹↓─ ─ ≥fi◓₉♬כ♂₈╩ ┬⁹ 

5 PT ≢│⁸ 4 PT ◓fi♬כ♂─ ╩ ╕ⅎ⁸ ⅔╟┘

─ ╩ ╩fiכ♂⁸≡⇔ ⇔√⁹ 

 

fiכ♂  

PT ≢│⁸ 1 ⅛╠ 4 ╕≢⁸ ─ ™ ⅛╠₈ fi₉₈כ♂ כ♂

fi₉₈ ─fi₉כ♂ 3 ╩fiכ♂≢ ⇔≡⅝≡™╢⁹ 

5 PT ≢╙⁸ ─ 3 fiכ♂╢╟⌐ ╩ ⇔√⁹ 

 

 

 2-1 5 PT fiכ♂─ ≤  

fiכ♂   

 fiכ♂
─ ╩ fi≤⇔≡⁸כ♂─╘√╢∆ ⅛╠─ ╛

↔≤⌐ ─ ⅜ ≢⅝╢╟℮ ⇔√⁹ 

 fiכ♂
⁸ ─ ≤⌂╢ ≤⇔√⁹ ⁸

─ ╩ ⇔≡ ╩fiכ♂ ⇔√⁹ 

 fiכ♂

⁸ ◦Ⱶꜙ꜠כ◦ꜛfi─ ≤⇔√⁹ ה ╩

≤⇔√⁹√∞⇔⁸ ─ ╛ ⌐≈™

≡│⁸ ה ≤⇔√⁹ 

 

  



 

2-5 

 

 ◓fi♬כ♂─

5 PT ─ fiכ♂─ │⁸ ⅜fiכ♂ 56⁸ ⅜fiכ♂ 399⁸

⅜fiכ♂ 1,908≢№╢⁹ 4 ≤ ∆╢≤⁸ fiכ♂ ⅜+1 +1 ⁸ ⅜fiכ♂

114 +49⁸ +23⁸ -1⁸ +14⁸ +10⁸ +5⁸

ﬞ +1⁸ +3⁸ +8⁸ +2 ≤⌂∫√⁹ ╪≥╒─fiכ♂√⇔

≥⅜⁸ 14 ⅛╠ 29 ⌐⅛↑≡─ ┼─ ⌐╟╢╙─≢№╢⁹ 

 

 2-2 4 ≤ 5 PT fiכ♂─  

 4  5  

 fi 56 56כ♂

 fi 398 399כ♂

 fi 1,794 1,908כ♂

β 4 fiכ♂─ │⁸ 5 ≤ fiכ♂╢↑⅔⌐  

⁸ │ ╕⌂™  

 

  



 

2-6 

 

 

 

 2-3 4 ≤ 5 PT fiכ♂─  

 
 fiכ♂ fiכ♂ fiכ♂

4  5   4  5   4  5   

 31 31 0 244 244 0 1,024 1,073 +49 

 3 3 0 13 13 0 88 88 0 

 3 3 0 29 30 +1 111 134 +23 

 2 2 0 12 12 0 84 83 -1 

 3 3 0 11 11 0 82 96 +14 

 2 2 0 8 8 0 58 68 +10 

 1 1 0 4 4 0 46 46 0 

 1 1 0 4 4 0 11 11 0 

 1 1 0 9 9 0 74 74 0 

 1 1 0 3 3 0 8 8 0 

 1 1 0 9 9 0 42 42 0 

 1 1 0 3 3 0 10 15 +5 

 1 1 0 7 7 0 13 13 0 

ﬞ  1 1 0 8 8 0 34 35 +1 

 1 1 0 12 12 0 40 43 +3 

 1 1 0 15 15 0 45 53 +8 

 1 1 0 2 2 0 11 11 0 

 1 1 0 5 5 0 13 15 +2 

18  56 56 0 398 399 +1 1,794 1,908 +114 

 

 

β │ fiכ♂ ⅜ fiכ♂1 ∫≡™╢⅜⁸↓╣│⁸3≈─ ⅜⁸ ⌐

╟╡ 2≈─ 1 ⁸2 ⌐ ⇔√√╘≢№╢⁹ 

 

  



 

2-7 

 

 

 
fiכ♂ 2-4   

 

  

Ћ˔рᵦ

◕ ᵦ

Ћ˔р 56



 

2-8 

 

 

 
fiכ♂ 2-5   

 

  

Ћ˔рᵦ

◕ ᵦ

Ћ˔р 399



 

2-9 

 

 

 
fiכ♂ 2-6   

 

  

Ћ˔рᵦ

◕ ᵦ

Ћ˔р 1,908



 

2-10 

 

 ◓fi♬כ♂─

─ │⁸ ╩♪כ◖fiכ♂⌐℮╟─ ⇔√⁹ 

⌂⅔⁸ ⌐ ⇔≡│⁸ ─ ─ ╩ ⌐⁸ ⅛╠

─№╢ ⁸ ⁸ ⁸◓▪ⱶ│ ╩♪כ◖fiכ♂√⇔ ⇔√⁹ 

 

 

 ◓fi♬כ♂─ 2-4 

   

─ 

 
ה  

ה  

β 4 ─ ≢№∫√ ⁸ ╙

─ ⌐ ╦∑ ⌐ ⇔√ 

ה   

ה PT─♂כfi  

β PT  

ה  

β PT  

 
ה  

β ⁸  

ה  

β ─ ╙ ≤⇔√ 

β ⁸ ⁸ ⁸  

∕─ ה  ה   

∕─ ה   

ה ⁸ ⁸ ⁸◓▪ⱶ╩ ⇔√ ≤

⇔√ 

β ≤ ─№╢  

ה ─ │  

 

 

 

 

  



 

2-11 

 

2.2.3  ─  

♩ꜞ♇ⱪ │⁸ ╡ↄ≠∟╕ה ─ ─√╘⌐⁸ ─ 1 ─

╩ ⇔⁸ ⌐ ⇔√ ─ ─ ⁸ ה

─ ─ ╩♃כ♦ ╢√╘─ ≢№╢⁹↓─√╘⁸₈ ה ─

⌐ ⁸≡⇔≥₉♃כ♦╢⌂≥ ─ ╩ ⌐ ⇔⁸ ╩ ⇔√⁹ 

⌂⅔⁸ 4 ≤ ∂ ≢╙⁸ ─ ╛ ⌐ ∂≡⁸ ╩

∆╢⌂≥─ ╩ ∫√ ─₈∕─ ₉⅛╠₈ ₉╛₈ ╩fi◓₉◑ꜛ☺ה

⁸ ─₈ ₉⅛╠₈ ▪◦☻♩ ₉╩ ⌂≥ ⁹ 

 

 

─  

ה  

ה ─ ⁸ ⁸ ≤─ ⁸ ─ ⁸ ∆╢ ─ ⅝

™─ ⁸ ─ IC ─♪כ◌  

ה ╕™ ⁸ ⁸  

ה ─ ╕™⁸ ─ ⁸  

5ה ─  

ה ⁸ ─ ─  

ה ─  

 

─  

 

ה ⁸  

ה ─ ≤  

ה ╣√  

≡╘∂│ה ╣√ ⅛ 

ה ⁸  

ה  

ה ─ ─ ⁸ ⁸ ⁸ ─ ≤ IC 

 



 

2-12 

 

 

  

 
2
-7

 
○
⸗
♥

 



 

2-13 

 

 

 

 

 

 
2
-8

 
►
ꜝ

 



 

2-14 

 

 

  

 
2
-9

 
○
⸗
♥
⁸

 



 

2-15 

 

 

 

  

 
2
-1
0 

►
ꜝ
⁸

 



 

2-16 

 

 

 

  

 
2
-1
1 

 
○
⸗
♥
⁸

 



 

2-17 

 

 

 

  

 
2
-1
2 

 
►
ꜝ
⁸

 


























































