
210 60◒ꜝ☻ ⱨ□▬ꜟ─ ⱴ♬ꜙ▪ꜟ 

 

 

ᵑ ₈210 60 ◒ꜝ☻ ⱨ□▬ꜟ₉─ ⱨ□▬ꜟ│⁸ ─∆═≡─♁ⱨ♩≢ ⌐ ⇔╕∆⁹ 

Microsoft Office Excel 2024 ⱦ♇♩  

Microsoft Office Excel 2021 ⱦ♇♩  

Microsoft Office Excel 2019 ⱦ♇♩  

Microsoft Office Excel 2016 ⱦ♇♩  

 

⇔⅛⇔⁸ 

Microsoft Office Excel 2024 ⱦ♇♩  

Microsoft Office Excel 2021 ⱦ♇♩  

Microsoft Office Excel 2019 ⱦ♇♩  

Microsoft Office Excel 2016 ⱦ♇♩  

≢│ ⇔╕∑╪⁹ 

 

ᵒ₈210 60◒ꜝ☻ ⱨ□▬ꜟ₉─ ─□▬ꜟ│⁸Windows ≢─ Excel ≢ ⇔√╙

─≢ Mac ≢─ Excel ≢│ ⌐ ∆╢↓≤│ ⇔⅛⌡╕∆⁹╕√⁸ssd ─Ɽ♁◖fi≢│⁸Ɽכ♥

◦ꜛfi╩⅔↓⌂™ C,D ─ ≈─♪ꜝ▬Ⱪ╩ ╡ ≡⌂™≤ ⇔≡ ∆╢↓≤│≢⅝╕∑╪⁹ 

 

ᵓ ₈210 60◒ꜝ☻ ⱨ□▬ꜟ₉─℮∟ ⌐ⱨ□▬ꜟ₈210 60◒ꜝ☻ ◦☻♥ⱶ 2

Ver1.xlsm₉│ ♩כ◦⌂ ⅜ ⌐ ↕╣≡⅔╡⁸╕√⁸ ╩ ™≡◖ⱴ╩ ∆╢⌐│

↕╣╢ PC⌐≈™≡│Ɫ▬☻Ɑ♇◒≢№╢↓≤⅜ ≢∆⁹CPU ⌐≈™≡│ ⅜ 1,800GHz ⁸

ⱷ⸗ꜞכ⌐≈™≡│ ≢╙ 8◑●⁸≢⅝╣┌ 16◑● ⅜ ⇔™≤↓╤≢∆⁹ 

  

ᵔ ╩ ™≡◖ⱴ╩ ∆╢ ⁸ ─ ⅜ ≢⁸⇔⅛╙⁸ ─ ⅜ ≈─◒ꜝ☻─╖≢

↕╣≡⁸╕√⁸ ─ ⁸ ⌐ ─ ⅜⌂™↓≤ ⅜ ≤⌂╡╕∆⁹ 

 

ᵕ ╩ ™≡◖ⱴ╩ ∆╢ ⁸ ╩ ⇔≡◖ⱴ─ ╩ ⇔⁸ ─◖ⱴ⅜ ≤⌂╢◖ⱴ

─ ─ ╩ ≢⅝╢ ⅜№╡╕∆⅜⁸↓─ ╘≡ ⌂ ⌐≈™≡│ 

. ╩ ™√◖ⱴ ─ :  

 ⱨ□▬ꜟ₈210 60◒ꜝ☻ ◦☻♥ⱶ 2 Ver1.xlsm₉╩ ™√  P43הההההההה:

─ ╩╟ↄ↔ ↕™⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 ─  P3ההההההההההההההההההההההההההההההההההההההההה:

◒ꜝ☻ ⅜ ─  P3ההההההההההההההההההההההההההההההההה   :

◒ꜝ☻ ⅜▪ꜟⱨ□ⱬ♇♩─  P10הההההההההההההההההההההההההההההה:

 

╩ ™≡◖ⱴ ≢⅝⌂™ ╛ ─ ─ ⁸ ─  P18ההההההההה:≡™≈⌐

◒ꜝ☻ ⅜ ─  P18ההההההההההההההההההההההההההההההההה  :

◒ꜝ☻ ⅜▪ꜟⱨ□ⱬ♇♩─  P22הההההההההההההההההההההההההההההה:

 

◖ⱴ─ ⁸ ⁸ ─♪כ◖☻ꜝ◒⁸  P27הההההההההההההההההההההה:

  ◒ꜝ☻ ⅜ ─  P27ההההההההההההההההההההההההההההההההההה:

  ◒ꜝ☻ ⅜▪ꜟⱨ□ⱬ♇♩─  P31הההההההההההההההההההההההההההההה:

 

. ╩ ™√◖ⱴ ─  P36ההההההההההההההההההההההההההההההההההה:

 ⱨ□▬ꜟ₈210 60◒ꜝ☻ ◦☻♥ⱶ 2 Ver1.xlsm₉╩ ™√  P36הההההההההה:

 ⱨ□▬ꜟ₈210 60◒ꜝ☻ ◦☻♥ⱶ 2 Ver1.xlsm₉╩ ™√  P42ההההההה:

 ⱨ□▬ꜟ₈210 60◒ꜝ☻ ◦☻♥ⱶ 2 Ver1.xlsm₉╩ ™√  P43הההההההה:

 

. ╩ ™√◖ⱴ ─◖ⱴ─ ─  P54הההההההההההההההההההההה:

 ─◒ꜝ☻ ♪כ◖  P61הההההההההההההההההההההההההההההההה:

 ◒ꜝ☻ ╡ ⅎ⌐╟╢ ♪כ◖ ─  P65ההההההההההההההההההההה:

₈♩כ◦ A₉╩ ⇔√  P67ההההההההההההההההההההההההה :

₈♩כ◦  B₉╩ ⇔√  P70ההההההההההההההההההההההההה :

₈♩כ◦  ₉╩ ⇔√  P79ההההההההההההההההההההההה  :

₈♩כ◦  1₉╩ ⇔√  P85ההההההההההההההההההההההה :

 

ꜟכⱷה  P90הההההההההההההההההההההההההההההההההההההה  :

 X─  P90ההההההההההההההההההההההההההההההההה    :

 X─  P94הההההההההההההההההההההההההההההההההההה :

 ─  P99הההההההההההההההההההההההההההההההההההה:

 ◒ꜝ☻ ─  P101ההההההההההההההההההההההההההההההההההההה :

ꜟכⱷה   P102ההההההההההההההההההההההההההה :

 ◒ꜝ☻ ꜟכⱷה  P111ההההההההההההההההההההההההההההה :

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 ─  

 ◒ꜝ☻ ⅜ ─  

ⱨ□▬ꜟ₈210 60◒ꜝ☻ ◦☻♥ⱶ 2 Ver1.xlsm₉╩ ↄ≤ ─[ ]─ ⌐⌂╡╕∆⁹ 

  

[ ] 

 

 

─[ ]─ ─◖ⱴfi♪Ⱳ♃fi ╩◒ꜞ♇◒⇔♃Ⱪ ╩ ∆╢

≤ ─[ ]─ ─╟℮⌐⌂╡╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



[ ] 

 

 

─[ ]─ ─     ≢ ╕╣√◖ⱴfi♪Ⱳ♃fi≢ ☻ꜝ◒⅜♩כ◦√╣↕ ⅜ ≢№╢ ─

╩ ⁹∆≢♩כ◦╢∆ ─[ ]─ ─◖ⱴfi♪Ⱳ♃fi 

 

ⱴ◖₈♩כ◦≥╢∆◒♇ꜞ◒╩ 1₉⅜ ↕╣≡ ─[ ]─ ─╟℮⌐⌂╡╕∆⁹ 

 

[ ] 

 

 



─[ ]─ ⱴ◖₈♩כ◦─ 1₉│ ╙ ↕╣≡™⌂™ ─ ◖₈♩כ◦─↓⁹∆╕™≡∫⌂⌐

ⱴ 1₉ ≢ ─ ⱴ◖₈♩כ◦─↓⁸⅜∆≢─™╟╙≡⇔╩ ₈♩כ◦╪√∫™╩1₉ ₉⌐ ⇔≡⁸◦

₈♩כ ₉ ≢ ╩⅔↓⌂™╕∆⁹ 

ⱴ◖₈♩כ◦ ₈♩כ◦╩1₉ ₉⌐ ∆╢⌐│ ─╟℮⌐⇔╕∆⁹ ─[ ]─ ─◖ⱴfi♪Ⱳ♃fi

╩◒ꜞ♇◒⇔≡♃Ⱪ ╩ ∆╢≤ ─[ ]─ ⌐⌂╡╕

∆⁹ 

 

[ ] 

 

 

─[ ]─ ─ ─◖ⱴfi♪Ⱳ♃fi

 

ⱴ◖₈♩כ◦≥╢∆◒♇ꜞ◒╩ 1₉─ ₈♩כ◦⅜ ₉⌐ ↕╣╕∆⁹ ₈♩כ◦√⇔ ₉─ │

─[ ]─ ─╟℮⌐⌂╡╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



[ ] 

 

 

↕≡⁸ ─ ╩ ℮─≢∆⅜⁸ ─[ ]─ ≢ ╩ ⇔⁸ ⅔╟┘

─╟℮⌐♅▼♇◒╩ ╣≡ ╩ ⁸⇔ꜟכ꜡◒☻⌐ 2231 ╩ ⇔√─⅜ ─[ ]

─ ≢∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



[ ] 

 

 

─ ╩ ℮ ⌐⁸ ≈ ⇔≡⅔⅝╕∆⁹ ⅛╠ ╕≢ ⁸ │ ⌐

─ ⅜ ≢∆⅜⁸↓↓≢│ ⅛╠ ╕≢ ⁸ │ ⌐ ╩ ⇔√™≤ ™╕

∆⁹∕↓≢⁸ 2229 ⌐⅔™≡ ⅛╠ ─₈ ₉⁸₈ ₉⅜ ↕╣√ ─ 2231 ⁸ 2232 ─

─☿ꜟ⅔╟┘ ─₈ ₉⁸₈ ₉⅜ ↕╣√ ─ ─☿ꜟ⌐₈ ₉╩ ╕∆⁹∕⇔≡↕╠⌐⁸ ─

│⁸ ≢ ─ ⁸ ╩ ⌐ ℮√╘⁸ ─₈ ₉⅜ ↕╣√ ─ ─ 2231 ⁸

2232 ☿ꜟ⌐∕╣∙╣₈ 1,2₉⁸₈-₉ ∆╢≤≤╙⌐⁸ ─₈ ₉⁸₈ ₉⅜ ↕╣√ ─ 2231

⁸ 2232 ─☿ꜟ⌐∕╣∙╣⌐₈ ◒₉⁸₈-₉ ⇔≡⁸ ─[ ]─ ─╟℮⌐⇔╕∆⁹√∞⇔⁸[ ]

─ ─ │ 50%≢∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



[ ] 

 

 

╩╙≤⌐ ⇔ 2231 ⁸ 2232 ╩ ⇔√─⅜ ─[ ]─ ≢∆⁹ 

 

[ ] 

 

 

─[ ]─ ─    ─☿ꜟ⌐ ─ ╩ ⇔≡⁸ ─[ ]─ ─╟℮⌐⇔≡╖╕∆⁹ 

√∞⇔⁸ ⅎ┌ ≤ ─☿ꜟ⌐ ⇔╕⇔√⅜⁸ │ ⌐ ╩ ⇔ ⌐≈™≡1



│ ╩ ⇔≡╙ ╦⌂™─≢∆⅜⁸ ─ ≢ ⇔™ ╩ ∆╢≤ ⌂↓≤⅜ ₁№

╡╕∆─≢⁸ ⁸ ⁸◒ꜝ☻ ⁸ ─ ⌂╙─╩ ⇔≡⅔⅝╕⇔╞℮⁹ 

 

[ ] 

 

 

[ ]─ ⁸[ ]─ ─ ♩כ◦─≢ ─ │⁸∕╣∙╣ ─[ ]─ ⁸[ ]─ ─

╟℮⌐⌂∫≡™╕∆⁹ 

 

[ ] 

 

 



[ ] 

 

 

≤ↄ⌐⁸[ ]─ ⁸[ ]─ ─    ─ ╩ ⇔≡ↄ∞↕™⁹ 

─╟℮⌐⇔≡⁸ ─ ─ ⅜ ⇔╕∆⁹ ⌐⇔≡ ─ ─ ╩╛∫≡ ⅝╕∆⁹ 

 

 

◒ꜝ☻ ⅜▪ꜟⱨ□ⱬ♇♩─  

 ⱨ□▬ꜟ₈210 60◒ꜝ☻ ◦☻♥ⱶ 2 Ver1.xlsm₉╩ ↄ≤ ─[ ]─ ⌐⌂╡╕∆⁹ 

  

[ ] 

 



─[ ]─ ─◖ⱴfi♪Ⱳ♃fi ╩◒ꜞ♇◒⇔♃Ⱪ ╩ ∆

╢≤ ─[ ]─ ─╟℮⌐⌂╡╕∆⁹ 

 

[ ] 

 

 

─[ ]─ ─     ≢ ╕╣√◖ⱴfi♪Ⱳ♃fi≢ ☻ꜝ◒⅜♩כ◦√╣↕ ⅜▪ꜟⱨ□ⱬ♇♩

≢№╢ ─ ╩ ⁹∆≢♩כ◦╢∆ ─[ ]─ ─◖ⱴfi♪Ⱳ♃fi 

 

ⱨ□ⱬ♇♩◖ⱴꜟ▪₈♩כ◦≥╢∆◒♇ꜞ◒╩ 1₉⅜ ↕╣≡ ─[ ]─ ─╟℮⌐⌂╡╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



[ ] 

 

 

─[ ]─ ⱨ□ⱬ♇♩◖ⱴꜟ▪₈♩כ◦─ 1₉│ ╙ ↕╣≡™⌂™ ─ ⌐⌂∫≡™╕

ⱨ□ⱬ♇♩◖ⱴꜟ▪₈♩כ◦─↓⁹∆ 1₉ ≢ ─ ♩♇ⱨ□ⱬꜟ▪₈♩כ◦─↓⁸⅜∆≢─™╟╙≡⇔╩

◖ⱴ ₈♩כ◦╪√∫™╩1₉ ₉⌐ ₈♩כ◦⁸≡⇔ ₉ ≢ ╩⅔↓⌂™╕∆⁹ 

ⱨ□ⱬ♇♩◖ⱴꜟ▪₈♩כ◦ ₈♩כ◦╩1₉ ₉⌐ ∆╢⌐│ ─╟℮⌐⇔╕∆⁹ ─[ ]─ ─◖

ⱴfi♪Ⱳ♃fi ╩◒ꜞ♇◒⇔≡♃Ⱪ ╩ ∆

╢≤ ─[ ]─ ⌐⌂╡╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



[ ] 

 

 

─[ ]─ ─ ─◖ⱴfi♪Ⱳ♃fi

 

ⱨ□ⱬ♇♩◖ⱴꜟ▪₈♩כ◦≥╢∆◒♇ꜞ◒╩ 1₉─ ₈♩כ◦⅜ ₉⌐ ↕╣╕∆⁹ ♩כ◦√⇔

₈ ₉─ │ ─[ ]─ ─╟℮⌐⌂╡╕∆⁹ 

 

[ ] 

 

 



↕≡⁸ ─ ╩ ℮─≢∆⅜⁸ ─[ ]─ ≢ ╩ ⇔⁸ ⅔╟┘

─╟℮⌐♅▼♇◒╩ ╣≡ ╩ ⁸⇔ꜟכ꜡◒☻⌐ 2231 ╩ ⇔√─⅜ ─ 

[ ]─ ≢∆⁹ 

 

[ ] 

 

 

─ ╩ ℮ ⌐⁸ ≈ ⇔≡⅔⅝╕∆⁹ ⅛╠ ╕≢ ⁸ │ ⌐

─ ⅜ ≢∆⅜⁸↓↓≢│ ⅛╠ ╕≢ ⁸ │ ⌐ ╩ ⇔√™≤ ™╕

∆⁹∕↓≢⁸ 2229 ⌐⅔™≡ ⅛╠ ─₈ ₉⁸₈ ₉⅜ ↕╣√ ─ 2231 ⁸ 2232 ─

─☿ꜟ⅔╟┘ ─₈ ₉⁸₈ ₉⅜ ↕╣√ ─ ─☿ꜟ⌐₈ ₉╩ ╕∆⁹∕⇔≡↕╠⌐⁸ ─

│⁸ ≢ ─ ⁸ ╩ ⌐ ℮√╘⁸ ─₈ ₉⅜ ↕╣√ ─ ─ 2231 ⁸

2232 ☿ꜟ⌐∕╣∙╣₈ 1,2₉⁸₈-₉ ∆╢≤≤╙⌐⁸ ─₈ ₉⁸₈ ₉⅜ ↕╣√ ─ 2231

⁸ 2232 ─☿ꜟ⌐∕╣∙╣⌐₈ ◒₉⁸₈-₉ ⇔≡⁸ ─[ ]─ ─╟℮⌐⇔╕∆⁹√∞⇔⁸ 

[ ]─ ─ │ 50%≢∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 



[ ] 

 

 

╩╙≤⌐ ⇔ 2231 ⁸ 2232 ╩ ⇔√─⅜ ─[ ]─ ≢∆⁹ 

 

[ ] 

 

 

─[ ]─ ─    ─☿ꜟ⌐ ─ ╩ ⇔≡⁸ ─[ ]─ ─╟℮⌐⇔≡╖╕

∆⁹ 



√∞⇔⁸ ⅎ┌ ≤ ─☿ꜟ⌐ ⇔╕⇔√⅜⁸ │ ⌐ ╩ ⇔ ⌐≈™≡

│ ╩ ⇔≡╙ ╦⌂™─≢∆⅜⁸ ─ ≢ ⇔™ ╩ ∆╢≤ ⌂↓≤⅜ ₁№

╡╕∆─≢⁸ ⁸ ⁸◒ꜝ☻ ⁸ ─ ⌂╙─╩ ⇔≡⅔⅝╕⇔╞℮⁹ 

 

[ ] 

 

 

[ ]─ ⁸[ ]─ ─ ♩כ◦─≢ ─ │⁸∕╣∙╣ ─[ ]─ ⁸[ ]─

─╟℮⌐⌂∫≡™╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1



[ ] 

 

 

[ ] 

 

 

≤ↄ⌐⁸[ ]─ ⁸[ ]─ ─    ─ ╩ ⇔≡ↄ∞↕™⁹ 

─╟℮⌐⇔≡⁸ ─ ─ ⅜ ⇔╕∆⁹ ⌐⇔≡ ─ ─ ╩╛∫≡ ⅝╕∆⁹ 

 

 

 

 



 ╩ ™≡◖ⱴ ≢⅝⌂™ ╛ ─ ─ ⁸ ─ ⌐≈™≡  

 ↓─ⱴ♬ꜙ▪ꜟ─ ─ ᵔ≢ 

╩ ™≡◖ⱴ╩ ∆╢ ⁸ ─ ⅜ ≢⁸⇔⅛╙⁸ ─ ⅜ ≈─◒ꜝ☻─╖≢ ↕ 

╣≡⁸╕√⁸ ─ ⁸ ⌐ ─ ⅜⌂™↓≤ ⅜ ≤⌂╢↓≤╩ ═╕⇔√⁹↓╣ ─◖ⱴ╩

╩ ™≡◖ⱴ╩ ∆╢↓≤│≢⅝╕∑╪⁹╟╡ ⌐│⁸ ─╟℮⌂ ≢∆⁹ 

ה ≢ ⅜ ↕╣≡™╢  

ה ⅜ ∆╢  

─◓fi♅כ♥ⱶכ♅ה  

ה ◒ꜝ☻╕√│ ◒ꜝ☻╩ ─ ≢ ∆╢  

↓─╟℮⌂ ╩ ∆╢ ⌐≈™≡ ™√⇔╕∆⁹ 

↓╣╠─ │⁸ ╩ ™≡◖ⱴ╩ ∆╢ ╩ ∆╢ ─ ≢ ╘ ⇔≡⅔ↄ ⅜№╡╕∆⁹ 

 

 ◒ꜝ☻ ⅜ ─  

─[ ]─ ₈♩כ◦⁸│ ₉≢ ╩ ⇔⁸ ≤♅▼♇◒╩ ╣≡ 2398

─ ─ ╩ ™≡◖ⱴ ∆╢↓≤⅜≢⅝⌂™ ─ ╩ ⇔√╙─≢∆⁹ 

 

[ ] 

 

 

─[ ]─ ≢ ╩ ™≡◖ⱴ ∆╢↓≤⅜≢⅝⌂™ ─ ╩ ⇔√─⅜ ─[ ]─ ≢

∆⁹ 

 

 

 

 

 

 

 

 



] 

 

 

ⅎ┌ ─[ ]─ ─    ≢ ╕╣√ ─ ≤ ↕╣≡™╢ ─◖ⱴ│⁸ ⌐

⅜ ↕╣≡⅔╡ ⁸ ⁸ ─ ─ ≢⁸ ⅜ ─ ≤ ↕╣≡™

╢╙─∞≤™℮↓≤╩ ⇔≡™╕∆⁹⇔⅛╙↓─ ─◖ⱴ⅜ ⁸ ⁸ ⁸ ─ ┘⌐№╡╕

∆─≢↓─ ⅜ ⇔≡ ╩ ℮↓≤╩№╠╦⇔╕∆⁹⌂⅔⁸ ↕╣≡™╢ ─◖ⱴ⅜ ◌

⌐ ↕╣≡™╕∆⅜⁸ ∂◖ⱴ╩ ∆╢ ⁸◖Ⱨכ⇔≡ ╡ ↑≡™√∞™≡ ≢∆⁹√∞⇔⁸

╩ ↕⌂™╟℮⌐ ╡ ↑ ╩⅔↓⌂∫≡ↄ∞↕™⁹↓↓≢─ ─ ₈♩כ◦│ 210₉ ─

─♩כ◦ ⌐⁸ ╩ ™≡◖ⱴ ∆╢ ─◖ⱴ⌐ ⇔≡ ↕╣╕∆⁹ 

₈♩כ◦⁸⌐╖ 210₉─ ─ ╩ ∆╢≤⁸ ─[ ]─ ─╟℮⌐⌂╡╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3-367

3-367

3-367



[ ] 

 

 

⌂⅔⁸ ─[ ]─ ─ ⌐⁸ ─ ⌐ ⁸ ⁸ ─ ╛ ─ ⁸ ≢

⅜≢⅝⌂™ ─ ₈♩כ◦⁸╙╠╣↓╪╤∟╙⁹∆╕⅝≢╙ 210₉ ─♩כ◦─ ⌐⁸

╩ ™≡◖ⱴ ∆╢ ─◖ⱴ⌐ ⇔≡ ↕╣╕∆⁹↓╣╠─ ╩ ₈♩כ◦⁸™ 210₉

─ ─ ╩ ∆╢≤⁸ ─[ ]─ ─╟℮⌐⌂╡╕∆⁹ 

 

[ ] 

 

 

∕⇔≡ ☻ꜝ◒₈♩כ◦⌐ 60₉ ─ ⌐╙ ∆╢ ₈♩כ◦⁸│⌐╣⧵⁹∆╕╡№⅜ ₉⌐⅔



™≡⁸◒ꜝ☻ ⅜ ─ ⌐≈™≡│⁸ 1946 2065 ─ ⌐ ⇔╕∆⁹ ─[ ]─

≢⁸ ─ ╩ ™≡◖ⱴ ∆╢↓≤⅜≢⅝⌂™ ─ ╩ ⇔╕⇔√⁹≤ↄ⌐⁸ ⁸ ⁸

─ ─ ╩ ─ ⌐ ⇔╕⇔√⁹↓↓≢│⁸ ⁸ ⁸ ─ ─ ─

⌐∕╣∙╣ ≤ ⇔╕∆⁹ ─☿ꜟ⌐ ⇔≡™╕∆⅜⁸ ─☿ꜟ⌐│ ≤ ⅜

↕╣≡⅔╡⁸ ─☿ꜟ⌐│ ≤ ⅜ ↕╣≡™╕∆ │ ⌂╠┌

⅜ ⁹↓─╟℮⌐⁸ ╩ ™≡◖ⱴ ∆╢↓≤⅜≢⅝⌂™ ≡─ ─ ╩ ◒₈♩כ◦⁸™

ꜝ☻ 60₉─ ─ ╩ ⇔√─⅜⁸ ─[ ]─ ≢∆⁹≤ↄ⌐⁸    ≢ ╕╣√ ⁸

⁸ ⁸ ─ ─ ─ ⌐∕╣∙╣ ⅜ ↕╣≡™╕∆⁹ 

 

[ ] 

 

 

↓↓╕≢ ╩ ₈♩כ◦╠√⇔ ₉─ ⱴ◖₈♩כ◦╩ 2₉⌐ ⇔≡™∫√╪ⱨ□▬ꜟ╩ ⇔≡ ⅝

₈♩כ◦℮⁹╞⇔╕ ₉─ ⱴ◖₈♩כ◦╩ 2₉⌐ ∆╢⌐│⁸ ─♩כ◦ ⌐ ↕╣≡™╢◖ⱴfi♪

Ⱳ♃fi ╩◒ꜞ♇◒⇔♃Ⱪ ╩ ∆╢≤ ─[ ]─ ⌐⌂╡

╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

      

      

      



[ ] 

 

 

∕⇔≡⁸ ─[ ]─ ─ ─◖ⱴfi♪ 

 

₈♩כ◦⁸≥╢∆◒♇ꜞ◒╩ ₉─ ⱴ◖₈♩כ◦╩ 2₉⌐ ∆╢↓≤⅜≢⅝╕∆⁹ 

 

 

◒ꜝ☻ ⅜▪ꜟⱨ□ⱬ♇♩─  

─[ ]─ ₈♩כ◦⁸│ ₉≢ ╩ ⇔⁸ ≤♅▼♇◒╩ ╣≡ 2398

─ ─ ╩ ™≡◖ⱴ ∆╢↓≤⅜≢⅝⌂™ ─ ╩ ⇔√╙─≢∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



[ ] 

 

 

─[ ]─ ≢ ╩ ™≡◖ⱴ ∆╢↓≤⅜≢⅝⌂™ ─ ╩ ⇔√─⅜ ─[ ]─ ≢

∆⁹ 

 

] 

 

 

ⅎ┌ ─[ ]─ ─    ≢ ╕╣√ ─ ≤ ↕╣≡™╢ ─◖ⱴ│⁸ ⌐

3-CFG



⅜ ↕╣≡⅔╡ C ⁸F ⁸G ─ ─ ≢⁸ ⅜ ─ ≤ ↕╣≡™

╢╙─∞≤™℮↓≤╩ ⇔≡™╕∆⁹⇔⅛╙↓─ ─◖ⱴ⅜ ⁸ ⁸ ⁸ ─ ┘⌐№╢╕

∆─≢↓─ ⅜ ⇔≡ ╩ ℮↓≤╩№╠╦⇔╕∆⁹↓↓≢─ ─ ₈♩כ◦│ 210₉

─♩כ◦─ ⌐⁸ ╩ ™≡◖ⱴ ∆╢ ─◖ⱴ⌐ ⇔≡ ↕╣╕∆⁹ 

₈♩כ◦⁸⌐╖ 210₉─ ─ ╩ ∆╢≤⁸ ─[ ]─ ─╟℮⌐⌂╡╕∆⁹ 

 

 [ ] 

 

 

 

⌂⅔⁸ ─[ ]─ ─ ⌐⁸ ─ ⌐ ⁸ ⁸ ─ ╛ ─ ⁸ ≢

⅜≢⅝⌂™ ─ ₈♩כ◦⁸╙╠╣↓╪╤∟╙⁹∆╕⅝≢╙ 210₉ ─♩כ◦─ ⌐⁸

╩ ™≡◖ⱴ ∆╢ ─◖ⱴ⌐ ⇔≡ ↕╣╕∆⁹↓╣╠─ ╩ ₈♩כ◦⁸™ 210₉

─ ─ ╩ ∆╢≤⁸ ─[ ]─ ─╟℮⌐⌂╡╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3-CFG



[ ] 

 

 

∕⇔≡ ☻ꜝ◒₈♩כ◦⌐ 60₉ ─ ⌐╙ ∆╢ ₈♩כ◦⁸│⌐╣⧵⁹∆╕╡№⅜ ₉─ 

2912 3031 ─ ⌐ ⇔╕∆⁹ ─[ ]─ ≢⁸ ─ ╩ ™≡◖ⱴ ∆╢↓≤⅜

≢⅝⌂™ ─ ╩ ⇔╕⇔√⁹≤ↄ⌐⁸ C ⁸F ⁸G ─ ─ ╩ ─ ⌐

⇔╕⇔√⁹↓↓≢│⁸ C ⁸F ⁸G ─ ─ ─ ⌐∕╣∙╣ ≤ ⇔╕∆⁹

─☿ꜟ⌐ ⇔≡™╕∆⅜⁸ ─☿ꜟ⌐│ ≤ ⅜ ↕╣≡⅔╡⁸ ─☿ꜟ⌐│

≤ ⅜ ↕╣≡™╕∆ │ ⌂╠┌ ⅜ ⁹↓─╟℮⌐⁸

╩ ™≡◖ⱴ ∆╢↓≤⅜≢⅝⌂™ ≡─ ─ ╩ ☻ꜝ◒₈♩כ◦⁸™ 60₉─ ─ ╩

⇔√─⅜⁸ ─[ ]─ ≢∆⁹≤ↄ⌐⁸    ≢ ╕╣√ ⁸ C ⁸F ⁸G ─ ─

─ ⌐∕╣∙╣ ⅜ ↕╣≡™╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      

      

      



[ ] 

 

 

↓↓╕≢ ╩ ⇔√╠⁸ ₈♩כ◦∏ ₉─ ♩♇ⱨ□ⱬꜟ▪₈♩כ◦╩ 2₉⌐ ⇔≡™∫√╪ⱨ□

▬ꜟ╩ ⇔≡ ₈♩כ◦℮⁹╞⇔╕⅝ ₉─ ♩♇ⱨ□ⱬꜟ▪₈♩כ◦╩ 2₉⌐ ∆╢⌐│⁸ ♩כ◦

─ ⌐ ↕╣≡™╢◖ⱴfi♪Ⱳ♃fi ╩◒ꜞ♇◒⇔♃Ⱪ

╩ ∆╢≤ ─[ ]─ ⌐⌂╡╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



[ ] 

 

 

∕⇔≡⁸ ─[ ]─ ─ ─◖ⱴfi♪ 

 

₈♩כ◦⁸≥╢∆◒♇ꜞ◒╩ ₉─ ♩♇ⱨ□ⱬꜟ▪₈♩כ◦╩ 2₉⌐ ∆╢↓≤⅜≢⅝╕∆⁹ 

 

 

 ◖ⱴ─ ⁸ ⁸ ─♪כ◖☻ꜝ◒⁸  

₈♩כ◦⁸│╣↓   ₉─ 4 2223 ≢⅔↓⌂™╕∆⁹ 

 

 ◒ꜝ☻ ⅜ ─  

  ─[ ]─ ₈♩כ◦⁸│ ₉─ ╙ ─ ≢∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



[ ] 

  

 

─[ ]─ ⌐⅔™≡ 

≤ ↕╣≡™╢ │⁸ ─☿ꜟ⅛╠ ↕╣≡⅔╡⁸ ⌐ ─ ╩ ⇔╕∆⁹ 

≤ ↕╣≡™╢ │⁸ ─☿ꜟ⅛╠ ↕╣≡⅔╡⁸ ⌐ ╩ ⇔╕∆⁹ 

≤ ↕╣≡™╢ │⁸ ─☿ꜟ⅛╠ ↕╣≡⅔╡⁸ ⌐ ─ ╩ ⇔╕∆⁹ 

╕√⁸ 

 

≤ ↕╣≡™╢ ⌐│⁸ ╩ ╩♪כ◖☻ꜝ◒─☻ꜝ◒╢∆ ─ ∞↑ ─☿ꜟ⅛╠ ╩ ↑∏⌐ 

⇔╕∆⁹⌂⅔⁸ ╩ ∆╢◒ꜝ☻│ ∆╢↓≤⅜≢⅝╕∆⁹╕√⁸↓─ ─ ─ 

 
─ ─ ☿ꜟ⌐│⁸ ⌐╟╢◖ⱴ ≢ ╩ ∆╢ ⁸ ⅜♪כ◖─ ↕╣╢─≢ ╙ ⇔

⌂™≢ ─╕╕⌐⇔≡⅔™≡ↄ∞↕™⁹ 

∕╣≢│⁸з≈ ⌐ ⇔√ ╩ ─[ ]─ ⌐ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 



[ ] 

 

 

─[ ]─ ≢ ╩ ╩♪כ◖☻ꜝ◒╢∆ ∆ꜟ ─ ⅜ 

 

≤⌂∫≡⅔╡⁸ ⁸ ⁸ ⅜♪כ◖☻ꜝ◒─ ↕╣≡™╢☿ꜟ⅜∕╣∙╣ №╡╕∆⁹↓

╣│⁸ ─ ⅜ ∞⅛╠≢∆⁹ ─◒ꜝ☻≢ ╩ ∆╢ כ◖☻ꜝ◒≢∟√⅛⌂℮╟─↓│⌐

♪╩ ∆╢ ⅜№╡╕∆⁹⌂⅔⁸ ╩♪כ◖☻ꜝ◒∂ ∆╢ ⁸◖Ⱨכ⇔≡ ≢∆⅜⁸ ╡ ↑│

╡ ↑ ╩⇔≡ ╩ ↕⌂™╟℮⌐⇔≡ↄ∞↕™⁹ 

↓─╟℮⌐⇔≡⁸ ⌐╟╢◖ⱴ ╩ ℮ ≡─ ─ ≡─ ╩ ₈♩כ◦√⇔ ₉─ ╩

─[ ]─ ⌐ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*12 *14 *17



] 

 

 

⌂⅔⁸◒ꜝ☻ ⅜ ≢№╢ ≥♪כ◖☻ꜝ◒─ ≢♩כ◦ ↕╣╢◒ꜝ☻─ │ ─ ─╟℮⌐⌂∫

≡™╕∆⁹ 

 

 

↓↓╕≢ ╩ ⇔√╠⁸ ₈♩כ◦∏ ₉─ ₈♩כ◦╩ 1₉⌐ ⇔≡™∫√╪ⱨ□▬ꜟ╩

⇔≡ ⅝╕⇔╞℮⁹ 

∆╢⌐│⁸ ⌐♩כ◦ ⇔≡№╢◖ⱴfi♪Ⱳ♃fi ◙כꜚ≡⇔◒♇ꜞ◒╩

ⱶ₈כ◊ⱨכ ₉╩ ↕∑⁸♃Ⱪ ∆╢≤⁸ ─[ ]─ ⌐⌂╡╕∆⁹ 

 

 

 

 

 

 

*11 *12 *13 *14 *15 *16 *17 *18 *19 *110

1-1 1-2 1-3 1-4 1-5 1-6 1-7 1-8 1-9 1-10

*111 *112 *113 *114 *115 *116 *117 *118 *119 *120

1-11 1-12 1-13 1-14 1-15 1-16 1-17 1-18 1-19 1-20

*21 *22 *23 *24 *25 *26 *27 *28 *29 *210

2-1 2-2 2-3 2-4 2-5 2-6 2-7 2-8 2-9 2-10

*211 *212 *213 *214 *215 *216 *217 *218 *219 *220

2-11 2-12 2-13 2-14 2-15 2-16 2-17 2-18 2-19 2-20

*31 *32 *33 *34 *35 *36 *37 *38 *39 *310

3-1 3-2 3-3 3-4 3-5 3-6 3-7 3-8 3-9 3-10

*311 *312 *313 *314 *315 *316 *317 *318 *319 *320

3-11 3-12 3-13 3-14 3-15 3-16 3-17 3-18 3-19 3-20



[ ] 

 

 

∕⇔≡⁸ ─[ ]─ ─◖ⱴfi♪Ⱳ♃fi 

 

╩◒ꜞ♇◒⇔≡™√∞↑╣┌ ≢∆⁹ 

 

 

 ◒ꜝ☻ ⅜▪ꜟⱨ□ⱬ♇♩─  

 

  ─[ ]─ ₈♩כ◦⁸│ ₉─ ╙ ─ ≢∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



[ ] 

 

 

─[ ]─ ⌐⅔™≡ 

≤ ↕╣≡™╢ │⁸ ─☿ꜟ⅛╠ ↕╣≡⅔╡⁸ ⌐ ─ ╩ ⇔╕∆⁹ 

≤ ↕╣≡™╢ │⁸ ─☿ꜟ⅛╠ ↕╣≡⅔╡⁸ ⌐ ╩ ⇔╕∆⁹ 

≤ ↕╣≡™╢ │⁸ ─☿ꜟ⅛╠ ↕╣≡⅔╡⁸ ⌐ ─ ╩ ⇔╕∆⁹ 

╕√⁸ 

 

≤ ↕╣≡™╢ ⌐│⁸ ╩ ╩♪כ◖☻ꜝ◒─☻ꜝ◒╢∆ ─ ∞↑ ─☿ꜟ⅛╠ ╩ ↑∏⌐ 

⇔╕∆⁹⌂⅔⁸ ╩ ∆╢◒ꜝ☻│ ∆╢↓≤⅜≢⅝╕∆⁹╕√⁸↓─ ─ ─ 

 
─ ─ ☿ꜟ⌐│⁸ ⌐╟╢◖ⱴ ≢ ╩ ∆╢ ⁸ ⅜♪כ◖─ ↕╣╢─≢ ╙ ⇔

⌂™≢ ─╕╕⌐⇔≡⅔™≡ↄ∞↕™⁹ 

∕╣≢│⁸ ≈ ⌐ ⇔√ ╩ ─[ ]─ ⌐ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 



[ ] 

 

 

─[ ]─ ≢ ╩ ╩♪כ◖☻ꜝ◒╢∆ ∆ꜟ ─ ⅜ 

 

≤⌂∫≡⅔╡⁸ ⁸ ⁸ ⅜♪כ◖☻ꜝ◒─ ↕╣≡™╢☿ꜟ⅜∕╣∙╣ №╡╕∆⁹↓

╣│⁸ ─ ⅜ ∞⅛╠≢∆⁹ ─◒ꜝ☻≢ ╩ ∆╢ כ◖☻ꜝ◒≢∟√⅛⌂℮╟─↓│⌐

♪╩ ∆╢ ⅜№╡╕∆⁹ 

↓─╟℮⌐⇔≡⁸ ⌐╟╢◖ⱴ ╩ ℮ ≡─ ─ ≡─ ╩ ₈♩כ◦√⇔ ₉─ ╩

─[ ]─ ⌐ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1b 1b 1b 1b 1d 1d 1d 1d 1g 1g 1g 1g

1b 1d 1g



] 

 

 

⌂⅔⁸◒ꜝ☻ ⅜▪ꜟⱨ□ⱬ♇♩≢№╢ ≥♪כ◖☻ꜝ◒─ ≢♩כ◦ ↕╣╢◒ꜝ☻─ │ ─ ─

╟℮⌐⌂∫≡™╕∆⁹ 

 

 

a1 1b 1c 1d 1e 1f 1g 1h 1i 1j

1-A 1-B 1-C 1-D 1-E 1-F 1-G 1-H 1-I 1-J

1k 1l 1m 1n 1o 1p 1q 1r 1s 1t

1-K 1-L 1-M 1-N 1-O 1-P 1-Q 1-R 1-S 1-T

a2 2b 2c 2d 2e 2f 2g 2h 2i 2j

2-A 2-B 2-C 2-D 2-E 2-F 2-G 2-H 2-I 2-J

2k 2l 2m 2n 2o 2p 2q 2r 2s 2t

2-K 2-L 2-M 2-N 2-O 2-P 2-Q 2-R 2-S 2-T

a3 3b 3c 3d 3e 3f 3g 3h 3i 3j

3-A 3-B 3-C 3-D 3-E 3-F 3-G 3-H 3-I 3-J

3k 3l 3m 3n 3o 3p 3q 3r 3s 3t

3-K 3-L 3-M 3-N 3-O 3-P 3-Q 3-R 3-S 3-T



 

 

↓↓╕≢ ╩ ⇔√╠⁸ ₈♩כ◦∏ ₉─ ♩♇ⱨ□ⱬꜟ▪₈♩כ◦╩ ◖ⱴ 1₉⌐ ⇔≡⁸

™∫√╪ⱨ□▬ꜟ╩ ⇔≡ ⅝╕⇔╞℮⁹ 

∆╢⌐│⁸ ⌐♩כ◦ ⇔≡№╢◖ⱴfi♪Ⱳ♃fi ◙כꜚ≡⇔◒♇ꜞ◒╩

ⱶ₈כ◊ⱨכ ₉╩ ↕∑⁸♃Ⱪ ∆╢≤⁸ ─[ ]─

⌐⌂╡╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a1

1-A

a2

2-A

a3

3-A

1a

1-A

2a

2-A

3a

3-A



[ ] 

 

 

∕⇔≡⁸ ─[ ]─ ─◖ⱴfi♪Ⱳ♃fi 

 

╩◒ꜞ♇◒⇔≡™√∞↑╣┌ ≢∆⁹ 

 

 

. ╩ ™√◖ⱴ ─  

 ↓↓≢│⁸ ⌂ ╩ ™√◖ⱴ ─ ╩™ↄ≈⅛ ⇔╕∆⁹ 

  √∞⁸ ⌐⅔ ╡⇔≡⅔⅝╕∆⅜⁸↓╣╠─ ╩ ™√◖ⱴ ─ │⁸™∏╣╙ ─ ⌐ 

≈™≡│⁸ ∂ ⌐ ∂ ⅜ ↕╣⌂™╟℮⌐ ↕╣≡™╕∆⁹√∞⇔⁸↓╣╠─ ⌐╟╠∏⁸  

⌐╟╡ ∆╢ ⌐│⁸ ∂ ⌐ ∂ ╩ ∆╢↓≤│ ≢∆⁹ 

 

 ⱨ□▬ꜟ₈210 60◒ꜝ☻ ◦☻♥ⱶ 2 Ver1.xlsm₉╩ ™√  

  ⅜⅛⅛╡ ⅞≡⅔ ╘≢⅝╕∑╪⅜ⱨ□▬ꜟ₈210 60 ◒ꜝ☻ ◦☻♥ⱶ 2 Ver1.xlsm₉⌐

│⁸↓─╟℮⌂ ╙№╢≤™℮↓≤ ∆╢ ≢ ™√⇔╕∆⁹ 

  ╕∏⁸₈210 60◒ꜝ☻ ◦☻♥ⱶ 2 Ver1.xlsm₉╩ ↄ≤⁸ ─[ ]─ ⅜ ↕╣╕∆⁹ 

   

 

 

 

 

 

 

 

 

 

 

 

 

 



[ ] 

 

 

─[ ]─ ≢◖ⱴfi♪Ⱳ♃fi ╩◒ꜞ♇◒∆╢≤ ─[ כ◊ⱨכ◙כꜚ─[

ⱶ─ ⌐⌂╡╕∆⁹ 

 

[ ] 

 

 

 



╕∏⁸ ☻ꜝ◒─♩כ◦ ⅜ ≤⌂╢╟℮⌂ ╩ ™√◖ⱴ ╩ ℮ ⌐│⁸ ─[ כ◙כꜚ─[

ⱨ◊כⱶ─ ≢♃Ⱪ ╩ ⇔≡ ─[ ]─ ╟℮⌐⇔╕∆⁹ 

 

[ ] 

 

 

∕⇔≡⁸ ─[ ]─ ─ ─◖ⱴfi♪Ⱳ♃fi 

 

₈♩כ◦⁸≡⇔◒♇ꜞ◒╩ 1₉─ ₈♩כ◦╩♃כ♦ ₉┼ ⇔╕∆⁹ ₈♩כ◦≥╢∆ ₉ 

⅜ ↕╣≡ ─[ ]─ ─╟℮⌐⌂╡╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



[ ] 

 

 

╕√⁸ ☻ꜝ◒─♩כ◦ ⅜▪ꜟⱨ□ⱬ♇♩≤⌂╢╟℮⌂ ╩ ™√◖ⱴ ╩ ℮ ⌐│⁸ ─[ ]

─ⱶכ◊ⱨכ◙כꜚ─ ≢♃Ⱪ ╩ ⇔≡ ─[ ]─ ╟℮⌐⇔╕∆⁹ 

 

[ ] 

 

 

∕⇔≡⁸ ─[ ]─ ─ ─◖ⱴfi♪Ⱳ♃fi 



 

♩♇ⱨ□ⱬꜟ▪₈♩כ◦⁸≡⇔◒♇ꜞ◒╩ 1₉─ ₈♩כ◦╩♃כ♦ ₉┼ ⇔╕∆⁹ ∆╢≤

₈♩כ◦ ₉⅜ ↕╣≡ ─[ ]─ ─╟℮⌐⌂╡╕∆⁹ 

 

[ ] 

 

 

₈♩כ◦⁸⌐℮╟─ 1₉─ ₈♩כ◦╩♃כ♦ ₉⌐ ♩♇ⱨ□ⱬꜟ▪₈♩כ◦│√╕⅛╢∆

1₉─ ₈♩כ◦╩♃כ♦ ₉⌐ ⇔√ ⁸ ─[ ]─ ╕√│[ ]─ ─◖ⱴfi♪

Ⱳ♃fi ╩◒ꜞ♇◒⇔≡ ─[ ─ⱶכ◊ⱨכ◙כꜚ─[ ╩ ↕∑╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



[ ] 

 

 

∕⇔≡⁸ ─[ ─ⱶכ◊ⱨכ◙כꜚ─[ ≢ ─[ ]─ ╟℮⌐♅▼♇◒╩ ╣≡⁸↓─ ─ 

◖ⱴfi♪Ⱳ♃fi ╩◒ꜞ♇◒∆╢≤ 

╩ ™√◖ⱴ ⅜ ↕╣╕∆⁹ 

 

[ ] 

 

 



⅜ ₈♩כ◦⁸≥╢∆ 1₉─ ₈♩כ◦╩♃כ♦ ₉⌐ ⇔√ │⁸ ☻ꜝ◒≢♩כ◦

⅜ ─ ♩♇ⱨ□ⱬꜟ▪₈♩כ◦⁸╡⌂≥ 1₉─ ₈♩כ◦╩♃כ♦ ₉⌐ ⇔√ │⁸
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