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1.  

1.1  

CFP ♩Ⱳfiⱨ♇♩ⱪꜞfiכ◌⁸│♩♇◐ ꜞⱲfiⱨ♇♩ⱪכ◌⁸≡™⅔⌐

fi♩ ⁸₈CFP₉≤™℮ ─ ≤ ─ ┘ CFP ⱴכ◒─ ╩

↕╣╢ ⅜⁸ ⅛╠ CFP ─ ╩ ⌐ ╘╢↓≤╩ ∆╢ⱪ꜡◓ꜝ

ⱶ≢∆⁹ 

1.2  

CFP ◐♇♩│⁸ ─ ≢ ⇔╕∆⁹ 

 

OS הMicrosoft Windows XP Service Pack2  

Microsoft Windows Vistaה  

Microsoft Windows 7ה  

ⱪꜝ♇♩ⱨ◊כⱶ הMicrosoft Excel 2003  

Microsoft Excel 2007ה  

Microsoft Excel 2010ה  

PC☻Ɑ♇◒ הCPU 1GHz  

RAM 1GBה  

HDDה ⅝  100MB  

⸗♬♃ ♩♇♪768×1024ה   

1280×1024♪♇♩ ╩  

 

1.3  

CFP ◐♇♩│Microsoft Excel ─ⱴ◒꜡╩ ⇔╕∆⁹ⱴ◒꜡⅜ ─ ≢│⁸CFP

◐♇♩│ ∆╢↓≤⅜≢⅝╕∑╪─≢⁸ⱴ◒꜡─ ⅜ ⌐⌂∫≡™╢⅛╩↔

ↄ∞↕™⁹ 

 

ⱴ◒꜡⅜ ⌐⌂∫≡™⌂™ │⁸ ╘ Microsoft Excel ╛ Office ─ ╩ ⇔⁸ⱴ◒
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꜡╩ ⌐⇔≡ↄ∞↕™⁹ⱴ◒꜡─ │⁸Excel ╛ Office ─Ᵽכ☺ꜛfi⌐╟∫≡

⌂╡╕∆⁹ 

 

─ URL ⌐Ᵽכ☺ꜛfi ─ ─ꜞfi◒ ⅜№╡╕∆─≢⁸ꜞ fi◒ ─ ╩

⌐ ╩ ⇔≡ↄ∞↕™⁹ 

 

http://www.cfp -japan.jp/ckit/macro.html  

 

1.4  

CFP HP http://www.cfp -japan.jp/ ╟╡ CFP ◐♇♩╩♄►fi꜡כ♪⇔

╕∆⁹ 

 

♄►fi꜡כ♪  

(1) CFP ◐♇♩ⱨ□▬ꜟ╩♄►fi꜡⁹∆╕⇔♪כ 

(2) ♦☻◒♩♇ⱪ╛ ⌐ ⇔√ⱨ◊ꜟ♄כ :₈CFP ₉ ⌐ ⇔╕∆⁹ 

 

É CFP HP⁸CFP ◐♇♩♄►fi꜡כ♪Ɑכ☺ 

 

 

(3) ┼ CFP ◐♇♩─ ╩ ∆╢ ─ⱷכꜟ╩ ⇔╕∆ 

(4) CFP ◐♇♩╩ ∆╢√╘─Ɽ☻꞉כ♪╩ ╗ⱷכꜟ⅜ ↕╣╕∆ 

(5) ₈CFP ◐♇♩.xls₉ⱨ□▬ꜟ╩ ™≡ ⇔⁸ ⇔√Ɽ☻꞉כ♪╩ ⇔╕∆ 

(6) ⱴ◒꜡⅜ ⌐⌂∫≡™⌂™ ⁸ ─₈│∂╘╢ ⅜♩כ◦₉⌐ ↕╣╢↓≤

CFP ◐♇♩│₈

PCR ₉─Ɑכ☺⅛╠

♄►fi꜡כ♪≢⅝╕∆ 

http://www.cfp-japan.jp/ckit/macro.html
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⅜№╡╕∆⁹ⱴ◒꜡╩ ⌐⇔√ ≢₈CFP ◐♇♩─ ╩ ∆╢₉╩◒ꜞ♇

◒⇔≡ↄ∞↕™⁹ 

┼♩כ◦₉♩כ♃☻₈ (7) ⇔╕∆⁹ ⇔⌂™ │ CFP ◐♇♩ⱨ□▬ꜟ╩

∂⁸ ↕∑√ ≢₈CFP ◐♇♩─ ╩ ∆╢₉╩◒ꜞ♇◒⇔╕∆⁹ 

 

 

É ⱴ◒꜡─ ⅜ ⌐⌂∫≡™⌂™ ⁸ ─╟℮⌂ ⅜ ↕╣╕∆ 

 

 

 

1.5  

ⱴ◒꜡╩ ⌐⇔√ ≢ CFP ◐♇♩╩ ⅜♩כ◦₉♩כ♃☻₈≥╢∑↕ ↕╣

⅜♩כ◦─↓⁹∆╕ ↕╣╣┌ CFP ◐♇♩─ ╩ כ◦─↓⁸√╕⁹∆╕⅝≢

♩╩ ≤⇔≡⁸CFP ─ ╩ ╘╕∆⁹ 

│≢♩כ◦₉♩כ♃☻₈ CFP ◐♇♩─ ╩ ─ 2 ─ ≢ ⇔≡™╕∆⁹ 

 

1. CFP ה ╕≢─ ╣ 

2. ⱷ♬ꜙכ 

 

₈1. CFP ה ╕≢─ ╣₉│⁸ⱨ꜡כꜗ♅כ♩⌐ ∫≡⁸CFP ─ ה

╩ ╘╢╙─≢⁸ ╘≡ CFP ◐♇♩╩↔ ↕╣╢ │↓∟╠⌐ ∫≡↔

ↄ∞↕™⁹ 

 

₈2.ⱷ♬ꜙ₉כ│ CFP ◐♇♩─ ╩ ╘√╙─≢⁸№╢ CFP ◐♇♩─

⌐ ╣√ ⌐ ™╛∆™ⱷ♬ꜙכ ≤⌂∫≡™╕∆⁹ 

ⱴ◒꜡╩ ⌐⇔≡ 

↓∟╠╩◒ꜞ♇◒ 

ⱴ◒꜡─ │ 

↓∟╠╩  
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É CFP ה ╕≢─ ╣ 

 

 

 

ⱨ꜡כꜗ♅כ♩ ≢ CFP ◐♇♩ ─ ╣╩ ⇔≡™╕∆⁹₈ ₉╩◒ꜞ♇◒

∆╢≤♄►fi꜡כ♪◘▬♩╛ ┼♩כ◦╢∆≥ ⇔╕∆⁹₈ ₉Ⱳ♃fi╩ ∆≤⁸Ⱳ

♇◒☻ ─ ⅜ ↕╣╕∆⁹ 

 

 

 

 

─ ⌐ ╦∑√ CFP

◐♇♩─ ⱨ꜡כ╩ ⇔≡™

╕∆ 

₈ ₉╛₈ ₉╩◒ꜞ♇◒

∆╢≤ ─ ─┼♩כ◦╛

⅜≢⅝╕∆ 

◒ꜞ♇◒≢♄►fi꜡כ♪

Ɑכ☺┼ ⇔╕∆ 
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É ⱷ♬ꜙכ 

 

↓∟╠─ ≢│⁸ⱷ♬ꜙכ ≢ ─ ─┼♩כ◦╛ ⅜ ⅎ╕∆─≢⁸

ↄ ─ ─ ⅜☻☿◒▪─┼♩כ◦╛ ≤⌂╡╕∆⁹∕─√╘⁸ ⌐ ╣≡

⅝√ │↓∟╠─↔ ╩ ⇔╕∆⁹ 

Ᵽ♇◒▪♇ⱪ─ ╩ ℮  

 ה♪כ꜡fi►♄─♩כ◦

▬fiⱳכ♩╩ ℮  

─ ה ╩ ™⁸∕─ ╩ 

♃כ♦ (3)₈ ≥♩כ◦ ₉≤ 

─♃כ♦(6)₈ ┼♩כ◦₉ ╩ ℮  

⇔√ ╩ CFP

⌐ ∆╢ ╩

∆╢  
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2.  

2.1  

CFP ◐♇♩≢│⁸ ⌐ ∂≡ ─ ─ ─ Excel ⱨ□▬ꜟ╩ ╡ ╗↓≤

⅜≢⅝╕∆⁹ 

 

À CFP  

À  

À ♥fiⱪ꜠כ♩ ⱪ꜡☿☻ ⁸◦♫ꜞ○ ⁸  

 

CFP ◐♇♩ⱨ□▬ꜟ╩ √⌐ CFP HP ⅛╠♄►fi꜡כ♪⇔√ ≢│

₈CFP ₉⁸₈ ₉│≤╙⌐ ─╙─⅜▬fiⱳכ♩ ╖─ ≢∆─≢⁸

↓╣╠─ⱨ□▬ꜟ─▬fiⱳכ♩│ ≢∆⁹ 

 

PCR⌐ ⇔√♥fiⱪ꜠כ♩⅜ ∆╢ ⌐─╖⁸₈♥fiⱪ꜠₉♩כ─♄►fi꜡ה♪כ▬

fiⱳכ♩╩ ™╕∆⁹√∞⇔⁸₈♥fiⱪ꜠₉♩כ│ CFP ◐♇♩╩ ∆╢ ≢│

≢│№╡╕∑╪⁹ 

ⱨ□▬ꜟ╩▬fiⱳכ♩∑∏⌐ CFP ◐♇♩╩ ∆╢ ⌐│⁸↓─ ╩☻◐♇ⱪ

⇔≡™√∞™≡╙⅛╕™╕∑╪⁹ 

 

 

 

 

 

2.2  

CFP ╩▬fiⱳכ♩⇔√ │ ₈(1) ─♃כ♦(6)₈  ₉ ₉ ╕≢

─ ⁸≡™≈⌐♩כ◦ ─╙─≤ ╣ ⅎ⅜⌂↕╣⁸∕╣╕≢⌐ ⇔√ ≡─ ⅜

╦╣╕∆⁹ 

♥fiⱪ꜠כ♩╩▬fiⱳכ♩⇔√ ╙ ⌐⁸∕─♥fiⱪ꜠⁸₈⌐♩כⱪ꜡☿☻ ₉⁸₈◦

♫ꜞ○ ₉⁸₈ ₉─ ⅜♩כ◦ ╕╣≡™╢╙─⌐≈™≡ ╣ ⅎ⅜⌂↕╣╕∆⁹

∕↓≢⁸ ╩ ╦⌂™√╘⌐⁸▬fiⱳכ♩ ⌐Ᵽ♇◒▪♇ⱪ╩ ∆╢╟℮⌐ⱷ♇

─ ⌐│⁸ Ᵽכ☺ꜛfi─ CFP ⱨ□▬ꜟ⁸ ⱨ□▬ꜟ

⅜ ≤⌂╡╕∆⁹ ™Ᵽכ☺ꜛfi─ CFP ╛ ╩ ⇔≡™╢≤

╩ ↑ ↑╠╣⌂™↓≤⅜№╡╕∆─≢⁸↔ ↄ∞↕™⁹ 
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⅜☺כ☿ ╕∆─≢⁸∕╣⌐ ™Ᵽ♇◒▪♇ⱪ╩ ⇔≡⅛╠▬fiⱳכ♩╩ ∫≡ↄ∞↕

™⁹ 

 

CFP ◐♇♩─Ᵽ♇◒▪♇ⱪ│ ≢☻כ◔─ ∆╢↓≤⅜≢⅝╕∆⁹ 

 

À CFP ─▬fiⱳכ♩  

À ♥fiⱪ꜠כ♩─▬fiⱳכ♩  

À ─₈ⱨ◊כⱴ♇♩ ₉─  

À ☻♃כ♩  ⱷ♬ꜙ2-4  כ.Ᵽ♇◒▪♇ⱪ ⅛╠ ≢  

 

Ᵽ♇◒▪♇ⱪ≢│⁸ ─ CFP ◐♇♩ⱨ□▬ꜟ≤ ∂ⱨ◊ꜟ♄─ ⌐ ₈ CFP

◐♇♩ⱨ□▬ꜟ _Ᵽ♇◒▪♇ⱪ_ - .xls₉ ≤™∫√ⱨ□▬ꜟ⅜

↕╣╕∆⁹  

CFP ◐♇♩_Ᵽ♇◒▪♇ⱪ_20110301-210000.xls 

 

É CFP ─▬fiⱳכ♩ ⌐Ᵽ♇◒▪♇ⱪ ─ ╩ ∆╢♄▬▪꜡◓ 

 

 

│₈│™₉╩ ⇔≡Ᵽ♇◒▪♇ⱪ╩ ⇔≡⅛╠▬fiⱳכ♩⇔≡ↄ∞↕™⁹ 

 

É ≢Ᵽ♇◒▪♇ⱪ╩ ∆╢  

 

♩כ◦₉♩כ♃☻₈ ─ 

↓─Ⱳ♃fi╩◒ꜞ♇◒ 
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2.3  

↓↓≢│⁸ ─ⱨ□▬ꜟ─♄►fi꜡כ♪≤▬fiⱳכ♩─ ╩ ⇔╕∆⁹ 

 

≢♩כ♃☻ (1) ↕╣≡™╢♄►fi꜡כ♪ ─ⱱכⱶⱭכ☺╩ ⅝⁸ ─ⱨ□▬ꜟ

╩♄►fi꜡⁹∆╕⇔♪כ 

 

É ꜞfi◒╩◒ꜞ♇◒⇔≡►▼Ⱪ◘▬♩┼  

 

 

(2) ♄►fi꜡כ♪⇔√ⱨ□▬ꜟ╩♦☻◒♩♇ⱪ╛ ─ ⌐ ⇔╕∆⁹ 

 

É ►▼Ⱪ◘▬♩≢⁸CFP ─ Excel ⱨ□▬ꜟ╩  

 

 

 

♄►fi꜡כ♪ ─ URL  

◒ꜞ♇◒ 

╩ⱨ□▬ꜟ┼  
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É ╩ ↑≡ ♄▬▪꜡◓ 

 

 

(3) ₈▬fiⱳ₉♩כⱲ♃fi╩◒ꜞ♇◒⇔≡▬fiⱳכ♩╩ ⇔╕∆⁹ 

 

   ♩כ♃☻

2-1 ⱨ□▬ꜟ─♄►fi꜡כ♪≤▬fiⱳכ♩   

ᵒCFP ─₈▬fiⱳ₉♩כⱲ♃fi╩◒ꜞ♇◒ 

 

É ▬fiⱳכ♩Ⱳ♃fi 

 

 

 

─▬fiⱳכ♩│ 

↓─Ⱳ♃fi╩◒ꜞ♇◒ 
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(4) ₈ⱨ□▬ꜟ╩ ↄ₉♄▬▪꜡◓⅜ ∟ ⅜╢─≢⁸ ╒≥ ⇔√ CFP ⱨ

□▬ꜟ╩ ⇔⁸ⱨ□▬ꜟ╩ ⅝╕∆⁹ 

 

 

(5) ▬fiⱳכ♩⌐╟╢ ─ ⱷ♇☿כ☺⅜ ↕╣⁸Ᵽ♇◒▪♇ⱪ╩ ∆

╢⅛ ⅛╩ ⅛╣╢─≢ ⌐ ∂≡Ᵽ♇◒▪♇ⱪ╩ ⇔≡ↄ∞↕™⁹ 

β ─▬fiⱳכ♩ │Ᵽ♇◒▪♇ⱪ╛ ⅝─ │ ╦╣╕∑╪⁹ 

 

É Ᵽ♇◒▪♇ⱪ─ ─ⱷ♇☿כ☺ 

 

 

₈│™₉ ҜⱣ♇◒▪♇ⱪ╩ ⇔√ ≢▬fiⱳכ♩ ⌐Ᵽ♇◒▪♇ⱪ│♃כ♦  

₈™™ⅎ₉ҜⱣ♇◒▪♇ⱪ⌂⇔≢▬fiⱳכ♩╩ │♃כ♦  

₈◐ꜗfi☿ꜟ₉Ҝ▬fiⱳכ♩│ ↕╣⌂™ ╕╕─⧵│♃כ♦  

 

 

 

 

1 ╩  

2 ↄ 
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(6) ₈▬fiⱳכ♩⌐ ⇔╕⇔√₉≤ ↕╣╣┌▬fiⱳכ♩ ≢∆⁹ 

 

É ▬fiⱳכ♩ ─ⱷ♇☿כ☺ 

 

 

Ᵽ♇◒▪♇ⱪ≢₈│™₉╩ ⇔√ │₈ ∂ⱨ◊ꜟ♄⌐Ᵽ♇◒▪♇ⱪ╩ ⇔╕⇔√₉

≤ ↕╣≡⅛╠⁸ ⱷ♇☿כ☺⅜ ↕╣╕∆⁹ 

 

É Ᵽ♇◒▪♇ⱪ ─ⱷ♇☿כ☺ 

  

 

⁸♥fiⱪ꜠כ♩⌐ ⇔≡╙ ─ ≢▬fiⱳכ♩╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

 

2.4  

♥fiⱪ꜠כ♩╩ ∆╢≤ ⌐ ⌂ ⁸ ⁸ ♃כ♦─ ⅜№╠⅛∂

╘ ↕╣≡™╢√╘⁸◦♫ꜞ○ ─ ™⁸ ─ ™⁸ ╣⌂≥─Ⱶ☻╩

∆╢↓≤⅜≢⅝╕∆⁹CFP ◐♇♩─♥fiⱪ꜠כ♩│ Excel ─꞉כ◦◒כ♩ ≢

↕╣≡⅔╡⁸ ─ 3 ♩כ◦─ ∕╣∙╣─ ⌐≈™≡│ ⅜№╡╕∆⁹ 

 

À  

À ⱪ꜡☿☻  

À ◦♫ꜞ○  

 

♥fiⱪ꜠⁸│♩כ ⌐ ⇔≡ ∆╢↓≤╙≢⅝╕∆⅜⁸PCR⌐╟∫≡│ CFP

HP http://www.cfp -japan.jp/ ─ PCR Ɑכ☺⅛╠╙ ≢⅝╕∆⁹ 
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É CFP ◐♇♩─♥fiⱪ꜠כ♩─♄►fi꜡כ♪ 

 

2.4.1  

2.4.1.1  

₈ ♃כ♦(5)⁸₈│₉ ≤ ─ ─♃כ♦(6)₉₈ ₉─ ─₈

╩─╙─⧵♩כ◦₉ ╢∆♩כfiⱳ▬╩♩כ◦─↓⁹∆╕⇔ ≤⇔≡│ ─╟℮

⌂ ⅜ ⅎ╠╣╕∆⁹ 

 

À CFP ╛⁸ ─Ᵽכ☺ꜛfi⅜ ⅜╡⁸ ─ ◐♇♩⅜ ≢⅝

⌂ↄ⌂∫√ ⌐⁸ ╩ ─ ◐♇♩⅛╠ ─ ◐♇♩┼ ∆╢  

À ⌐ ◐♇♩≢ ⇔√ⱨ□▬ꜟ╩ ⌐ ⅜ √⌐ ה ╩ ℮  

À ◦ꜞכ☼ ⁸ ⌐≈™≡⁸ ─ ∞↑╩ ⅝ ⅎ≡ ╩ ℮  

À CFP HP ⅛╠ ⇔√♥fiⱪ꜠כ♩╩▬fiⱳכ♩∆╢  

♥fiⱪ꜠כ♩╩♄►fi꜡

כⱴ─↓⁸│⌐╢∆♪כ

◒╩◒ꜞ♇◒⇔╕∆ 

ⱴכ◒─⌂™ PCR│⁸♥fiⱪ

⅜♩כ꜠ ⇔⌂™↓≤╩

⇔╕∆ 
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É ₈  ☺כⱷ▬─♩כ◦₉

 

2.4.1.2  

│⁸CFP ╩ ∆╢ ⁸≢♃כ♦╢⌂≥ ╩ ╘⌂⅜╠ ↕╣≡

™ↄ╙─≢∆⁹ ─ ה │⁸₈3.4 B) ◦כ♩─ ₉╩↔ ↕™⁹ 

 

⌂⅔⁸ ╩ ה ⇔⁸♥fiⱪ꜠כ♩≤⇔≡ ↑╢√╘⌐│⁸ ─

≢ ∆╢Ɽꜝⱷכ♃╩ ⇔≡ ∆╢↓≤⅜ ≢∆⁹ 

 

ⅎ┌⁸ ∂ ╩ ∆╢ ≢№╣┌⁸∕─ ⅜≥╣∞↑ ⌂╙─≢№∫√

≤⇔≡╙⁸ ⌂╢ ≢ ∆╢Ɽꜝⱷ⁸│♃כ ─ ≤ ≈─ №√╡≢

↕╣╢ ─ ⌐⌂╡╕∆⁹∕╣╠─ ≢ ∆╢Ɽꜝⱷ₈╩♃כ ₉

≤⇔≡ ⇔≡⅔ↄ↓≤≢⁸ ≈─ ╩⁸ ∂ ╩√≥╢ ↄ─ ─

─ ≤⇔≡ ≢⅝⁸ ╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

 

↓─╟℮⌐⇔≡ ↕╣√ ─♥fiⱪ꜠⁸│♩כ▬fiⱳכ♩ ≢∕─╕╕ CFP

◐♇♩┼ ╡ ╗⅛⁸Excel ─◖Ⱨכ&Ɑכ☻♩ ╩ ⇔≡∕─ ╩₈ ₉

♩כ◦ ╡ ↑≡ ⇔╕∆⁹ 

 

CFP ◐♇♩┼▬fiⱳכ♩∆╢ ♩כ◦│⌐ ⅜₈ ₉≤⌂∫≡™╢ ⅜

№╡╕∆⁹╕√⁸Ⱬ♇♄כ⅜ ─╙─≤ ∫≡™╢≤▬fiⱳ⁸≢─╪∑╕╣↕♩כ ∏

CFP ◐♇♩≢ ↕╣√╙─╩ⱬכ☻⌐Ⱬ♇♄כ╩ ⇔⌂™╟℮⌐ ⇔⌂⅜╠

╩ ╘≡ↄ∞↕™⁹ CFP ◐♇♩ ≢₈ ─♩כ◦₉ ╩ ℮ ⌐│Ⱬ♇

─┼כ♄ │ ⅎ⌂™╟℮⌐ ↕╣≡™╕∆  
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2.4.2  

2.4.2.1  

₈ⱪ꜡☿☻ │♩כ◦₉ PCR⌐ ♃כ♦╢™≡╣↕ ╩ 5 ⅛╠⌂╢ ─ ┼

⇔√╙─≢⁸PCR ╩ ┼ ⇔√╙─≤╙ ⅎ╕∆⁹↓─◦כ♩╩▬fiⱳכ♩⇔

≡⅔ↄ≤ ─╟℮⌂ ⅜ ≢⅝╢╟℮⌐⌂╡╕∆⁹ 

 

À ₈ ╩ ₉Ⱳ♃fi ⌐╟╢ ┼─ ─  

À ₈ⱪ꜡☿☻ ₉ ⌐⅔™≡ꜝ▬ⱨ◘▬◒ꜟ ⁸₈LC ₉≤™

℮ ─  

 

É ₈ⱪ꜡☿☻  ☺כⱷ▬─♩כ◦₉

 

2.4.2.2  

PCR ⌐ ↕╣√₈ⱪ꜡☿☻ ╩♩כ◦₉ ╗♥fiⱪ꜠כ♩⅜ ≢⅝⌂™ ╛⁸

⇔√₈ⱪ꜡☿☻ ⅜♩כ◦₉ ∆⅞≡ ⌐ ⇔⌂™ ⅜ ™ ⌐

│⁸₈ⱪ꜡☿☻ ╩♩כ◦₉ ה ⇔╕∆⁹₈ⱪ꜡☿☻ │♩כ◦₉ Excel ≢

∆╢↓≤⅜≢⅝╕∆⁹ 

 

─ ≤⇔≡│⁸ ─ A ⌐│ ─ 5 ─ ₈ ₉⁸

₈ ₉⁸₈ ₉⁸₈ ה ₉⁸₈ ₉ꜟ◒▬◘ꜞה ⅜ ↕╣≡™╢ ⅜№╡╕∆⁹

↓╣╠│ CFP ─ ⌐ ⇔≡⅔╡⁸↓╣ ─ ⅜ ↕╣√

₈ ה ₉ ♅▼♇◒≢ ⌂ ≤™℮ ╩ ↑√╡⁸
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≢ ⌐ ╩↕╣⌂⅛∫√╡⇔≡ ⇔ↄ ⇔╕∑╪─≢⁸↔ ↄ∞↕™⁹ 

 

É ⱪ꜡☿☻  

 

 

⌂⅔⁸CFP ◐♇♩┼▬fiⱳכ◦│⌐╘√╢∆♩כ♩─ ⅜₈ⱪ꜡☿☻ ₉≤⌂∫

≡™╢ ⅜№╡╕∆⁹╕√⁸Ⱬ♇♄כ⅜ ─╙─≤ ∫≡™╢≤▬fiⱳכ♩↕╣╕∑

╪─≢⁸ ∏ CFP ◐♇♩≢ ↕╣√╙─╩ⱬכ☻⌐Ⱬ♇♄כ╩ ⇔⌂™╟℮⌐

⇔⌂⅜╠ ╩ ╘≡ↄ∞↕™⁹ 

2.4.2.3  

CFP ◐♇♩ v2.1╟╡⁸ⱪ꜡☿☻ ─ ╩ ⌐ ⇔√ⱨ◊כⱴ♇♩╙ ≢

⅝╢╟℮⌐⌂╡╕⇔√⁹ ⌐ ⇔≡⁸◦♫ꜞ○╛ ╩ ⇔≡⅔ↄ↓≤≢⁸ⱪ

꜡☿☻ ╩ ⇔√ ⌐⁸ ⇔√◦♫ꜞ○─ ─Ⱪ꜡♇◒╛ ⅜ ⌐

↕╣╕∆⁹ 

↓─ⱪ꜡☿☻ ─ │⁸ ─ 5 ⅛╠⌂╢ⱪ꜡☿☻ ─↕╠⌐ G T

╕≢╩ ⇔⁸ ⌐ ⇔≡⁸◦♫ꜞ○╩ ≢ 5≈⁸ ╩ ≈ ∆╢↓

≤⅜≢⅝╕∆⁹ 

 

⌐ ⇔≡⁸◦♫ꜞ○─ ╩ ℮⌐│⁸G ⌐◦♫ꜞ○ ─ ID ◦♫ꜞ○

─ ID │◦♫ꜞ○ ─♩כ◦ A ─ ╩ ⇔╕∆⁹ ─◦♫ꜞ○╩

∆╢ ⌐│⁸I ⁸K ⁸M ⁸O ┼ ⌐ ID ╩ ⇔≡™⅝╕∆⁹ ⅎ

┌⁸ ╩ ╗ ⅛╠─ ─ ◦♫ꜞ○─ ⁸G ⌐│₈ Ҝ ₉⁸

I ⌐│₈ Ҝ ₉⁸K ⌐│₈ ₉Ҝ₈ ₉─◦♫ꜞ○─ ID ╩∕

╣∙╣ ∆╢≤™∫√╟℮⌐ ╩ ™╕∆⁹ 

─ ⌐ ⇔≡ ╡ ≡╢═⅝◦♫ꜞ○⅜⌂™ ⌐│ ╩ ∆╢↓≤

⅜≢⅝╕∆⁹↓─ ⌐│⁸Q ⌐ ─ ID ─♩כ◦ A ─

⌐№√╢ ╩ ⇔╕∆⁹ 

⌂⅔⁸ ≈─ ⌐ ⇔≡⁸ ≤◦♫ꜞ○─ ⅜ ↕╣≡™╢ ⌐│⁸◦

♫ꜞ○─ ⅜ ↕╣ ─ │ ↕╣╕∆⁹╕√⁸ ⇔⌂™◦♫ꜞ○ ID

╩ ⇔√ ⌐│ │ ↕╣╕∑╪⁹ 

Ⱬ♇♄כ 
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É ⇔√ⱪ꜡☿☻ ─▬ⱷכ☺ ₈℮╢∟ ₉─  

 

 

É ⇔√ⱪ꜡☿☻ ╩ ┼  

◦♫ꜞ○╩ ⇔√ ─  

 

 

É ⇔√ⱪ꜡☿☻ ╩ ┼  

₈ ₉─ ╩ ⇔√ ─  

 

 

2.4.3  

2.4.3.1  

₈◦♫ꜞ○ │♩כ◦₉ PCR⌐ ↕╣≡™╢◦♫ꜞ○⌐ ≠⅝⁸ ─

┼╕≤╘≡ ╩≈↑⁸ ↕╣√╙─≢∆⁹ 

▬fiⱳכ♩⇔≡⅔ↄ≤⁸₈Ⱪ꜡♇◒ ₉ ≢⁸ ─◦♫ꜞ○╩ ∆

─ ─ ⅜꞉fi◒ꜞ♇◒≢≢⅝╢╟℮⌐⌂╡╕∆⁹ 
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2.4.3.2  

PCR ⌐ ↕╣√₈◦♫ꜞ○ ╩♩כ◦₉ ╗♥fiⱪ꜠כ♩⅜ ≢⅝⌂™ ╛⁸

─◦♫ꜞ○╩ ⇔√™ ⌐│⁸₈◦♫ꜞ○ ╩♩כ◦₉ ה ⇔╕∆⁹₈◦

♫ꜞ○ │♩כ◦₉ Excel ≢╙ ≢⅝╕∆⅜⁸ │₈ ≢♩כ◦₉ ↕╣

√ ╩◖Ⱨכ&Ɑכ☻♩⇔≡ ⇔≡™⅝╕∆⁹ 

⌂⅔⁸₈◦♫ꜞ○ ─♩כ◦₉ │⁸ ─ 2 │⁸₈ ≥♩כ◦₉ ≢

∆⁹ 

 

₈◦♫ꜞ○ ₉ ⌐ ↕╣√ ─ ╩ ⇔√╙─⅜⁸ ⱪ─▫♥ꜞ▫♥כꜚ

ꜟ♄►fi⌐ ╣ ₈ ₉ⱪꜟ♄►fi ≢│⁸₈◦♫ꜞ○ ₉─ ⅜ ⅝╕∆ ↕

╣≡₈ ₉Ⱳ♃fi⅜ ↕╣╢≤⁸∕─ ⌐ ∆╢ C ─ ⅜₈ ₉◦

 ⁹∆╕╣↕כⱧ◖⌐♩כ

 

∕↓≢⁸ ∂◦♫ꜞ○⌐ ∆╢ ⌐≈™≡│⁸₈ID₉₈◦♫ꜞ○ ₉─ ⌐│ ∂ ╩

⇔╕∆⁹ ─ ≢│⁸₈ ₉≤™℮◦♫ꜞ○⌐≈™≡⁸13 17

⌐⅔™≡│ ≡₈ID₉⌐≈™≡│₈1₉⅜⁸₈◦♫ꜞ○ ₉⌐≈™≡│₈

₉≤™℮ ⅜ ↕╣≡™╕∆  

 

É ₈◦♫ꜞ○  ♩כ◦₉

 

 

↓╣╠─₈ID₉₈◦♫ꜞ○ ₉ ≢ ⇔√ ⅜ ⌐ ─◦♫ꜞ○≢ ⇔√ ≤ ⇔⌂

™╟℮⌐ ∆╢ ⅜№╡╕∆⁹ ⇔≡⇔╕∫√ ⌐│⁸ ─ ⌐№╢◦♫ꜞ○

∞↑⅜ ↕╣⁸∕╣╟╡╙ ─◦♫ꜞ○│ ↕╣╢↓≤⌐⌂╡╕∆─≢↔ ↄ∞↕

™⁹⌂⅔⁸CFP ◐♇♩┼▬fiⱳ₈│⌐╘√╢∆♩כ◦♫ꜞ○ ♩כ◦℮™≥₉

≤⌂∫≡™╢ ⅜№╡╕∆⁹╕√⁸Ⱬ♇♄כ⅜ ↕╣≡™╢≤▬fiⱳכ♩↕╣╕∑╪

─≢⁸ ∏ CFP ◐♇♩≢ ↕╣√╙─╩ⱬכ☻⌐Ⱬ♇♄כ╩ ⇔⌂™╟℮⌐

⇔⌂⅜╠ ╩ ╘≡ↄ∞↕™⁹ 
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3.  

3.1  

CFP ◐♇♩⌐⅔↑╢ ≤ CFP ─ │⁸ ─ 3 ⌐♩כ◦─ ⌂

─♃כ♦ ה ה ⌐╟∫≡ ™╕∆⁹ 

 

─♩כ◦  

A) ה ♩כ◦╢∆ CFP ─ (1),(2),(3),(4)  

B) ◦כ♩  

C) ↕╣╢◦כ♩ CFP ─(5),(6)  

 

É ◦כ♩─ ▬ⱷכ☺ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

♃כ♦(5)₈ ≤ ₉ ─♃כ♦(6)₈┘ │⌐♩כ◦─₉ ╩ ╦⌂

™≢ↄ∞↕™⁹ ╩ ∫≡╙₈ ⅝ ₉─ ⌐╟╡⁸ ⇔√ │ ≡ ╦

─♩כ◦─╠╣↓⁹∆╕╣ ╩ ∆╢⌐│₈ ┼₉♩כ◦ ⌂ ╩ ⅎ

≡ ₈ ⅝ ₉╩ ⇔≡ↄ∞↕™⁹ 

 

A) ה  ♩כ◦╢∆

(1)  

(2) < > 

(2) < > 

C)  ♩כ◦╢╣↕

(5) ♃כ♦ ≤  

(6) ─♃כ♦  

(3) ⱴכ◒  

B)  ♩כ◦

 

 

 

⅝  

ⱪ꜡◓ꜝⱶ  

( 4)ⱨ꜡כ  
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3.2  

ה ╩ ℮ ┼♩כ◦ ∆╢⌐│™ↄ≈⅛─ ⅜№╡╕∆⁹ 

 

É Excel ♩כ◦─ ─♃Ⱪ≢ ♩כ◦╢∆≥ ╩◒ꜞ♇◒⇔≡  

 

 

 

 

É ☻♃כ♩─ⱨ꜡₈─♩כꜗ♅כ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡  

 

 

 

É ☻♃כ♩─ⱷ♬ꜙכ─ꜞfi◒≢  

 

 

◒ꜞ♇◒ 

◒ꜞ♇◒ 

◒ꜞ♇◒ 
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┼♩כ◦ ∆╢≤ ─ⱳ♇ⱪ▪♇ⱪⱷ♬ꜙכ⅜ ↕╣╕∆⁹ 

>>⁸₈┼♩כ◦₉♩כ♃☻⁸₈≥╢∆◒♇ꜞ◒╩₉♩כ♃☻>>₈ ₉╩◒ꜞ♇◒∆╢

≤₈ ┼♩כ◦₉ ≢⅝╕∆⁹ 

 

É ◦כ♩≢ ↕╣╢ⱳ♇ⱪ▪♇ⱪⱷ♬ꜙכ 

 

 

 

₈ │⌐♩כ◦₉ ─ⱳ♇ⱪ▪♇ⱪ 

ⱷ♬ꜙכ⅜  ⁸≢≥↓╢∆◒♇ꜞ◒╩₉♩כ♃☻>>⁹₈∆╕╣↕

┼♩כ◦₉♩כ♃☻₈ ⇔╕∆⁹ 

 

É ₈ ≢♩כ◦₉ ↕╣╢ⱳ♇ⱪ▪♇ⱪⱷ♬ꜙכ 

 

 

 ┼♩כ◦₉♩כ♃☻₈≢♩כ♃☻>>

<< ≢  ┼♩כ◦

 ≢♩כ♃☻>>

 ┼♩כ◦₉♩כ♃☻₈
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3.3 A)  

3.3.1 (1)  

⁸│♩כ◦─↓ ⅜⁸ ≡─ ╩ ─ Excel ─ ╩ ⇔≡⁸ ⇔≡ↄ

∞↕™⁹ 

 

 

 

⅜ ⌐♩כ♃☻⁸≡⇔◒♇ꜞ◒╩₉♩כ♃☻>>₈╠√⇔ ╡╕∆⁹ 

 

ה ⌂≥

⌐ ה ⇔≡™⅝

╕∆ 
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3.3.2 (2)  

CFP ⱴכ◒─ ╩ √ ►▼Ⱪ◘▬♩≢ ↕╣╢ ─ כ◦─

♩≢∆⁹ ─ ⅜ ≢⌂™ ╩♩כ◦─↓│⌐ ∆╢ │№╡╕

∑╪⁹ 

─♩כ◦─↓ ─ ה │⁸ ⅜ ─ Excel ─ ╩ ⇔≡ ™╕∆⁹ 

 

 

 

 

⅜ ⌐♩כ♃☻⁸⇔◒♇ꜞ◒╩₉♩כ♃☻>>₈╠√⇔ ╡╕∆⁹ 

3.1CFP  

    ≤ 

3.2 ─ ─  

│ ≢♩כ◦ ⇔√ ⅜ 

₈ ⅝ ⌐₉╟∫≡  

↕╣╕∆─≢ ⇔⌂™≢ↄ∞↕™⁹ 



 
 

26 

3.3.3 (2)  

CFP ⱴכ◒─ ╩ √ ►▼Ⱪ◘▬♩≢ ↕╣╢ ─ ♩כ◦─

≢∆⁹ ─ ⅜ ≢⌂™ ╩♩כ◦─↓│⌐ ∆╢ │№╡╕∑

╪⁹ 

─♩כ◦─↓ ─ ה │⁸ ⅜ ─ Excel ─ ╩ ⇔≡ ™╕∆⁹ 

 

 

 

⅜ ⌐♩כ♃☻⁸⇔◒♇ꜞ◒╩₉♩כ♃☻>>₈╠√⇔ ╡╕∆⁹ 

 

3.1CFP  

    ≤ 

3.2 ─ ─  

│ ≢♩כ◦ ⇔√ ⅜ 

₈ ⅝ ⌐₉╟∫≡  

↕╣╕∆─≢ ⇔⌂™≢ↄ∞↕™⁹ 
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3.3.4 (3)  

CFP ⱴכ◒─ ⌐ ∆╢ ─√╘─ ה ─♩כ◦─↓⁹∆≢♩כ◦ ─

ה │⁸ ⅜ ─ Excel ─ ╩ ⇔≡ ™╕∆⁹ 

 

 

 

 

⅜ ⌐♩כ♃☻⁸⇔◒♇ꜞ◒╩₉♩כ♃☻>>₈╠√⇔ ╡╕∆⁹ 
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3.3.5 (4)  

─ⱨ꜡כ ⌐ ∆╢ ─√╘─ ה ─♩כ◦─↓⁹∆≢♩כ◦ ─

ה │⁸ ⅜ ─ Excel ─ ╩ ⇔≡ ™╕∆⁹ 

 

 

 

 

 

⅜ ⌐♩כ♃☻⁸⇔◒♇ꜞ◒╩₉♩כ♃☻>>₈╠√⇔ ╡╕∆⁹ 
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3.4 B)  

3.4.1  

₈ ─♃כ♦│≢♩כ◦₉ ╩ ℮√╘⌐₈ ♇₉ⱳ▫♥ꜞ▫♥כꜚ

ⱪ▪♇ⱪⱷ♬ꜙכ⅜ ∟ ⅜╡╕∆⁹ 

3.4.1.1  

₈Ⱪ꜡♇◒ ₉╩ ∆╢↓≤≢₈ ₉⁸⌂≥ ─ ─ ╩ ∆╢↓≤

⅜≢⅝╕∆⁹ ⁸ ≤™∫√ ╟ↄ ™╠╣╢ Ɽ♃כfi─╕≤╕∫√

╩ ⌐₈ ┼♩כ◦₉ ∆╢↓≤⅜ ╕∆⁹₈◦♫ꜞ○ ▬⅜♩כ◦₉

fiⱳ⁸┌╣™≡╣↕♩כ∕↓≢ ↕╣√Ⱪ꜡♇◒╙◦כ♩┼ ≢⅝╕∆⁹ 

 

╩◒♇꜡Ⱪ╠⅛▫♥ꜞ▫♥כꜚ (1) ⇔≡ ⇔╕∆⁹ 

 

É ∆╢Ⱪ꜡♇◒╩  

 

 

(2) ⇔√Ⱪ꜡♇◒⅜ ─ ─ ⅜№╢ ⌐ ╡ ↑╠╣╕∆⁹ 

 

É Ⱪ꜡♇◒  

 

 

 

É A×B ─Ⱪ꜡♇◒  

 

─ ┼Ⱪ꜡♇◒╩ ⇔√™ ⌐│⁸Excel ─ ≢ ╩ ⇔√™

1. Ⱪ꜡♇◒╩  

2. Ⱳ♃fi╩◒ꜞ♇◒ 
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─ ╩ ◒ꜞ♇◒ ⇔≡⅛╠₈Ⱪ꜡♇◒ ₉╩ ⇔╕∆⁹ 

 

(3) ╛◄ⱦ♦fi☻ ⁸LC ⁸ ╩ ⌐№╦∑≡ ⇔╕∆⁹ 

 

É ╩ ⇔√ ─  

 

 

 

 

 

 

CFP ◐♇♩⌐ ≢ ↕╣≡™╢Ⱪ꜡♇◒⌐│ ─╟℮⌂╙─⅜№╡╕∆⁹ 

↓╣╠─Ⱪ꜡♇◒⌐≈™≡│⁸ ─Ᵽכ☺ꜛfi▪♇ⱪ⌐ ∫≡ ה ה ↕

╣╢↓≤⅜№╡╕∆⁹  

 

É ─  Ⱪ꜡♇◒ 

─Ⱪ꜡♇◒╩ ∆╢≤⁸∕╣∙╣─₈ ≢♩כ◦₉ ↕╣╢₈ ─ ₉

⌐ ⇔√ 1 ⅜ ↕╣╕∆⁹∕╣∙╣─₈ ─ ₉─ ⌐≈™≡│ 3.4.2.1╩

⇔≡ↄ∞↕™⁹ 

 

ü  

ü  

ü ╡  

ü ◄ⱦ♦fi☻⌂⇔  

ü  

ü  

ü  

ü ⇔  

 

É  Ⱪ꜡♇◒ 

─Ⱪ꜡♇◒╩ ∆╢≤⁸2≈─ ≤∕─ ╩ ∫√ ≤ ⅜ ↕╣╕

∆⁹ 

 

ⱪ꜡☿☻╛ │ ↕╣≡™

⌂™─≢ ⅜ ≢∆⁹ 

ה │ ⌐

╦∑≡ ⇔╕∆⁹ 
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ü A×B 

ü A÷B 

ü A B 

ü A B 

 

É ∕─  Ⱪ꜡♇◒ 

CFP ╩ ∆╢ ⌐™ↄ≈⅛─ PCR ≢ ≢ ↕╣≡™╢Ɽ♃כfi≤⇔≡ ─╟℮

⌂╙─⅜№╡╕∆⁹ 

 

ü  

↕╣√ ╛ ╩♩ꜝ♇◒≢ ∆╢↓≤╩ ⇔√Ⱪ꜡♇◒≢∆⁹ ─

ⱪ꜡☿☻╩ ≤⇔≡™╕∆⁹ 

 

À ─ ─♩ꜝ♇◒⌐╟╢  

 

ü ⅛╠─  

↕╣√ ╛ ╩ ─ ⅛╠ ─ ╕≢ ∆╢↓≤╩ ⇔√Ⱪ꜡♇

◒≢∆⁹ ─ ⅛╠ ─ ─ ⌐≈™≡│∕╣∙╣─ ─ ─ ╛ ─ ─

╩ ═≡ ⇔╕∆⁹ ─ⱪ꜡☿☻╩ ≤⇔≡™╕∆⁹ 

 

À ─ ⅛╠ ─ ╕≢─♩ꜝ♇◒⌐╟╢  

À ─ ⅛╠ ─ ╕≢─ ⌐╟╢  

À ─ ⅛╠ ─ ╕≢─♩ꜝ♇◒⌐╟╢  

 

ü  

1 №√╡─ ─ ╩⁸ ⇔√ ╩ ┼ ⌐ ↑≡ ⇔

≡ ╘╢ ╩ ⇔√Ⱪ꜡♇◒≢∆⁹ 

 

ü ╖ →  

1 №√╡─ ─ ╩⁸1 №√╡─ ─ ─ ≤ ≤

╕╡⅛╠ ⇔≡ ╘╢ ╩ ⇔√Ⱪ꜡♇◒≢∆⁹ 

 

ü 92ה ꜞה3 5  

₈ ─ ┘ 18 ⌐≈™≡₉ ╩ ⇔⁸

◘▬♩╕≢─ ⱪ꜡☿☻╩ ⅎ≡◦♫ꜞ○ ⇔√Ⱪ꜡♇◒≢⁸ ─ⱪ꜡☿☻╩

≤⇔≡™╕∆⁹ 
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À ─ ⅛╠ ◘▬♩╕≢─  

À ─ ≤∕─ ─ ≡ 

À ─ ≡ ≤∕─ ─ ≡ 

À ─ꜞ◘▬◒ꜟ  

 

↓─◦♫ꜞ○≢│ ─ ≢ ↕╣√ ⅜ ↕╣╢≤⇔≡™╕∆⁹ 

 

À 92%⅜ ↕╣╢ 

À 3%⅜ ≡ ↕╣╢ 

À 5%⅜ꜞ◘▬◒ꜟ ↕╣╢ 

 

 

 

 

 

 

 

3.4.1.2  

₈ⱪ꜡☿☻ ₉⅜ ⇔ↄ ↕╣≡™╢≤⁸₈ⱪ꜡☿☻ ₉≢ ↕╣√⁸ ⅜

≤⇔≡₈ ┼♩כ◦₉ ↕╣╕∆⁹ 

 

 

 

 

 

 

 

 

É ╩ Ⱳ♃fi 

 

 

 

 

◒ꜞ♇◒∆╢≤⁸ⱪ꜡☿☻ ─ ╩ ┼ ⇔╕∆ 

CFP HP ⅛╠♄►fi꜡כ♪⇔√♥fiⱪ꜠⁸│⌐♩כ ⌐ ─ ⅜ ╪

∞ ─ ⅜♩כ◦ ╕╣≡™╕∆─≢⁸№╠√╘≡₈ ╩ ₉∆╢ │

№╡╕∑╪⁹ 

⁸ ⌐₈ⱪ꜡☿☻ ╩♩כ◦─₉ ה ⇔⁸∕↓⅛╠ ╩♩כ◦

⇔√™ ─╖↓∟╠─Ⱳ♃fi╩↔ ↄ∞↕™⁹⌂⅔⁸↓─ ╩ ∆╢⌐│

⇔ↄ ↕╣√₈ⱪ꜡☿☻ ⅜♩כ◦₉ ≤⌂╡╕∆⁹ 

 

PCR⌐╟∫≡│ ≤∆╢ⱪ꜡☿☻⁸ ╛ ⁸ ⅜Ⱪ꜡♇◒≢ ↕╣

√ ─╙─≤ ⌂╢↓≤⅜№╡╕∆⁹↓╣╠─Ⱪ꜡♇◒⌐≈™≡│№ↄ╕≢╙ ─

ⱬכ☻≤⇔≡ ⅎ⁸ ─ CFP ⅜ ∆╢ PCR⌐ ∂√╙─⌐ ∫≡ ⇔≡↔

ↄ∞↕™⁹ 
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É ╩  

 

 

 

É ╩  

 

 

↓─ ╩ⱬ₈⌐☻כ ₉⁸₈◄ⱦ♦fi☻⌂⇔ ₉⌂≥─ ⌂≥╩ ™⁸₈

₉─ ╩ ⇔≡™⅝╕∆⁹ 

 

3.4.1.3  

CFP ◐♇♩⌐│₈ ─┼♩כ◦₉ ⅜ ⇔⁸₈ ⅝ ₉╩ ∆╢ ─

≤⇔≡ ╣╛ ™ ╩♅▼♇◒∆╢₈ ♅▼♇◒₉ ⅜№╡╕∆⁹↓↓

≢│↓─ ─ ╩ ⇔╕∆⁹ 

 

(1) ₈ ─┼♩כ◦₉ ⅜ ⇔√ ≢₈ ₈─₉▫♥ꜞ▫♥כꜚ

♅▼♇◒₉╩◒ꜞ♇◒⇔╕∆⁹ 

 

 

 

 

 

 

₈ ♅▼♇◒₉╩◒ꜞ♇◒ 

ⱪ꜡☿☻ ⌐ ↕╣≡™╢

⅜♃כ♦ ↕╣╕∆⁹ 
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(2) ♅▼♇◒⅜ ↕╣⁸ ─כꜝ◄ ─ ⅜ ↕╣╕∆⁹ 

 

 

 

⅜כꜝ◄ ≈≢╙№╢ │ ⅜₈×₉≤ ↕╣⁸ ⅝ ╩ ∫≡╙↓─ ─

│ ┼│ ─כꜝ◄⁹╪∑╕╣↕ ≤☿ꜟ─ ─ │ ─ ╡≢∆⁹ 

 

כꜝ◄  כꜝ◄    

   
⅜ ⌂☿ꜟ⌐

⅜ ∫≡™⌂™ 
⌂ ─  

 כꜝ◄⅜ꜟ☿  
#VALUE! ⌂≥☿ꜟ⅜◄

 ╢™≡∫⌂⌐כꜝ

─כꜝ◄─

╩ ∆╢ 

  ≢⌂™ 
⅜ ╢═⅝≤↓╤

⌐ ∫≡™⌂™ 
╩ ╣≡ ∆╢ 

  ─  
≤ ─

⅜ ⇔≡™⌂™ 

ה ™∏╣⅛

─ ╩ ∆╢ 

   
⅜ ↕╣

≡™⌂™ 

₈s₉₈id₉ ╟╡

╩ ∆╢ 

  ⌂  
⅜ ─

⌐ ⇔≡™⌂™ 

☿ꜟ─ⱪꜟ♄►fi≢

╩ ∆╢ 

 

(3) ⁸ ♅▼♇◒╩ ⇔⁸ ╩≥↓™⌂⅜כꜝ◄ ⇔≡ↄ∞↕™⁹ 

╩כꜝ◄─≡ ∆╣┌ ─ⱷ♇☿כ☺⅜ ↕╣╕∆⁹ 
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3.4.1.4 GHG  

₈ ⅝ ₉─ ⌐╟╡ ⌐≡ ⇔√ ♃כ♦(5)₈⅜ ≤ ₉◦

─♃כ♦(6)⁸₈♩כ ┼♩כ◦₉ ↕╣⁸ ─ ─ ꜞⱲfiⱨ♇♩ⱪכ◌≥

fi♩ ⌐≈™≡╙₈(2) ₉₈(2) ⌐♩כ◦₉ ↕

╣╕∆⁹↓↓≢│₈ ⅝ ₉─ ╣╩ ⇔╕∆⁹ 

 

É ₈ ⅝ ₉▬ⱷכ☺  

 

 

 

 

 

 

 

 

 

 

 

 

 

(1) ₈ ♅▼♇◒₉⅜ ⇔√ ≢₈ ₈─₉▫♥ꜞ▫♥כꜚ ⅝ ₉╩

◒ꜞ♇◒⇔╕∆⁹ 

 

 

 

 

 

 

(2) ₈ ⅝ ₉⅜ ♃כ♦(5)⁸₈╣↕ ≤ ─♃כ♦(6)⁸₈♩כ◦₉ ₉

₈┼♩כ◦ ≢♩כ◦₉ ⇔√ ⅜ ↕╣╕∆⁹ 

≤ 

CFP ─  

₈ ⅝ ₉╩◒ꜞ♇◒ 

₈ ⅝ ₉─ ⌐│ ⌐₈ ♅▼♇◒₉⅜ ↕╣╕∆⁹₈ ♅▼♇◒₉≢

╢№⅜כꜝ◄ ─ │₈ ⅝ ₉╩ ⇔≡╙ ≤⌂╡╕∑╪⁹ 

 

 
 

♃כ♦(5) ≤  

─♃כ♦(6)  

(2)  

(2)  
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É ₈ ⅝ ₉ ♃כ♦(5) ≤ ♩כ◦  

 

 

É ⅝ ─♃כ♦(6) ♩כ◦  

 

ⱪ꜡☿☻⁸LC ⁸

≢─ 

GHG ─ ⅜ 

↕╣╕∆ 
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É GHG ─ ─  

₈ ⅝ ₉╩ ⇔√ ♃כ♦(5)₈─ ≤ │⌐♩כ◦₉ GHG ─

⅜ ↕╣╕∆⁹↓╣⌐╟╡ꜝ▬ⱨ◘▬◒ꜟ ≢─ ⌂ ─ ⅜⇔╛∆ↄ⌂╡

╕∆⁹↓─ │↓─ ─ ⌂ CFP ╩ ⇔√ ♃כ♦(5)₈─╠∟⧵│⌐

≤ │⌐♩כ◦₉ ↕╣╕∑╪⁹ 

 

  

 LC ─ ⅜ LC ─ ⌐ ╘╢  

 №╢ ⅜ LC ≢─ ⌐ ╘╢  

LC  №╢ ⅜ LC ─ ⌐ ⇔≡ ╘╢  

 

⌐ ⇔≡ ╘╢  

50% 

 

20% 

 

10% 

 

5% 

 

1% 

 

 

 

↓─ GHG ─ ─ │ ─ ™⌐╟╡ ꜠ⱬꜟ≢ ⅜

⇔⁸ ⅜ 100 ≤⌂╠⌂™↓≤╙№╡╕∆⁹ 
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3.4.1.5  

⌂≥≢ ╛ ⁸ ♃כ♦╛ ⌂≥ⱨ◊כⱴ♇♩─ ⅜ ╣≡⇔╕∫√

─ ╩ ™╕∆⁹ ─ │ ♅▼♇◒╛ ⅝ ─ ⌐╙ ╦╣╕∆⁹ 

 

 

 

 

─☿ꜟ⌐≈™≡│☿ꜟ⅜ ╛Ɫ▬Ɽכꜞfi◒≢№╢═⅝⌂─≢ ⅝↕╣╕∆⁹ 

 

À ─ s LC ⁸ ─  

À ─  

À ≢ ⅜ ↕╣≡™╢ ─⁸ ⁸ ⁸  

À ─  

 

☿ꜟ─ ╛Ɽ♃כfi │ ─ ⌐ ⇔√╙─≢ ⌐ ⅝↕╣╕∆⁹ 

 

É  

 

 

 

 

 

É  

 

 

 

─ ⌐ ─♩כ◦ ╩ ℮↓≤⅜№╡╕∆─≢⁸Ᵽ♇◒▪♇ⱪ╩ ⇔

≡⅛╠⁸ ╩ ╘╢↓≤⅜ ↕╣╕∆⁹ 
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3.4.2  

↓↓≢│₈ ♩כ◦₉ ─ ⌐≈™≡─ ה ╩ ™╕∆⁹ 

 

3.4.2.1  

─ ─ ─☿ꜟ╩▪◒♥▫Ⱪ⌐∆╢≤☿ꜟ─ⱪꜟ♄►fi≢ ─ ╩ ∆╢↓≤⅜ 

≢⅝╕∆⁹ ─ ⌐╟∫≡ ה ⅜∕╣∙╣ ⌂╡╕∆⁹ 

 

 

 

 

 

É ─ ⌐≈™≡ 

 

 

É ─ ─ ה ⌂  

 

 

∕╣∙╣─ ─ ⌐≈™≡ ⇔╕∆⁹ 

 

É  

♃כ♦(3)₈─ ≤ ♩כ◦₉ ┼ ↕╣╢ ≢∆⁹ 

₈ ₉⁸₈◄ⱦ♦fi☻⌂⇔ ₉⁸ ─ ה ╩ ╕ⅎ√ ┘

─ ⌐╟∫≡ ─ GHG ╩ ⇔⁸ ∆╢ ≢∆⁹ 

 

 

☿ꜟ─ⱪꜟ♄►fi≢ ─

╩ ⇔╕∆⁹ 

─ ╩ ∆╢≤∕─ ⌐∕╣╕≢ ⇔√ │ ╦╣╕∆─≢ ⌐ ╩

∆╢ ⌐│ ∏ ─ ╩ ⌐ ╩ ⇔≡ↄ∞↕™⁹ 



 
 

40 

É  

⁸ ⁸ ╕╡ ⌂≥ ╩ ∆╢ ≢∆⁹ 

─ ≤⌂╢ ≢⁸↓─ ─ ╩ ∆◄ⱦ♦fi☻⅜ ∆╢ ╩

⇔╕∆⁹ 

 

É ◄ⱦ♦fi☻⌂⇔  

ⅎ┌ ─ ⌂≥⁸◄ⱦ♦fi☻╩ ↕⌂™ ⌂╙─╩ ∆╢ ≢∆⁹

─ ≤⌂╢ ≢⁸◄ⱦ♦fi☻⅜⌂ↄ≡╙╟™ ╩ ⇔╕∆⁹ 

 

É ╡  

Ⱪ꜡♇◒╛ LC ─ ╡⌂≥⌐ ∆╢ ≢∆⁹ 

⌐│ ↕╣⌂™√╘⁸ │ ≢⅝╕∑╪⁹ 

 

É  

─™∏╣⌐╙ ⌂ ⅜№∫√ ⌐ ⇔╕∆⁹ │ ⇔╕∑╪⁹ 

 

É  

─™∏╣⌐╙ ↕╣≡™⌂™ ╩ ⇔╕∆⁹ │ ⇔╕∑╪⁹ 

 

3.4.2.2  

∆╢ ─ ↑╛ ה ─ ─ ╩ ∆╢₈ ♅▼

♇◒₉ ╩ ⇔√ ─ ⅜ ↕╣╢ ≢∆⁹ 

 

É ─ ה ⌐≈™≡ 

 

 

ủ⅜ ≡™╢ │♅▼♇◒─ √╣↕≥™⌂⅜כꜝ◄⁸ ⁸ 

×⅜ ≡™╢ │ ⌐ ╡⅜№╢√╘⌐ ⅜ ≢№╢≤ ↕╣√ ≢∆⁹ 

×─ ─ ╩ ⇔⌂™≤∕─ │₈ ⅝ ₉ ⌐ ↕╣╕∑╪⁹ 

♅▼♇◒ ─

╩₈ủ₉₈×₉≢ ⇔╕
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3.4.2.3 LC  

 

 

É ₈s₉  

↓─ ─₈Ν₉ ╩◒ꜞ♇◒∆╢≤₈ⱪ꜡☿☻ ─♩כ◦₉ ╩ ┘ ⇔⁸ ⁸◘

Ⱪ♃▬♩ꜟ⁸ⱪ꜡☿☻⁸ ⌐ ↕∑╢↓≤⅜ ≢∆⁹ ⇔ↄ│ ─₈3.4.3.1 ⱪ

꜡☿☻─ ₉╩ ⇔≡ↄ∞↕™⁹↓─ │ ⌂₈ⱪ꜡☿☻ ⅜♩כ◦₉ ⇔

≡™╢ ⌐ ≢∆⁹ 

 

É  

LC ─ ╩☿ꜟ─ⱪꜟ♄►fi╟╡ ⇔╕∆⁹ ∫√ LC │ ≢⅝⌂™╟℮

♃כ♦⌐ ⅜⅛⅛∫≡™╕∆⁹ 

↓↓┼ ⇔√ ♃כ♦(5) ₈│ ≤ ₉─ LC ┼ ↕╣╕∆⁹ 

 

É ◘Ⱪ♃▬♩ꜟ 

LC ─ ◘Ⱪ♃▬♩ꜟ ╩ ⇔╕∆⁹ ⁸ ╘ ⁸PS ⁸▬fi◒⌂

≥  

↓↓┼ ⇔√ ♃כ♦(5) ₈│ ≤ ₉─◘Ⱪ♃▬♩ꜟ┼ ↕╣╕∆⁹ 

 

É ⱪ꜡☿☻  

◘Ⱪ♃▬♩ꜟ ─≥─╟℮⌂ⱪ꜡☿☻⅛╩ ⇔╕∆⁹ ⁸ ⁸

⌂≥  

↓↓┼ ⇔√ ♃כ♦(5) ₈│ ≤ ₉─ⱪ꜡☿☻ ┼ ↕╣╕∆⁹ 

 

É  

─ ─ ╩ ⇔╕∆⁹ ⁸▬fi◒ ⁸Ɑfi ⁸

ⱨ□☻♫כ ⌂≥  

↓↓┼ ⇔√ ♃כ♦(5) ₈│ ≤ ₉─ ─ ┼ ↕╣╕∆⁹ 
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É  

─ ─ ─ ⌂ ╩ ⇔╕∆⁹ A⁸70×30 ◘▬☼⁸L

◘▬☼⌂≥ 

♃כ♦(5) ₈ ≤ ₉─ ─ ┼ ⅝≢ ↕╣╕∆⁹ 

 

3.4.2.4  

 

 

 

É  

─ ╩ ⇔╕∆⁹ 

↓↓┼ ⇔√ ─♃כ♦(6) ₈│ ♃כ♦─₉ ⌐ ↕╣╕∆⁹ 

A ⁸ A ╕╡⁸ A ⁸ B  

     ─ ⁸ C ♩fi◐꜡ ⌂≥  

 

É  

─ ─ │ ╩ ⇔╕∆⁹ 

⌂⅔⁸ │ ╘ ≢ ⇔≡⅔ↄ≤ ⌐ ∆ ⅜ ╡⁸ ⌐≢⅝╕∆⁹

70%│ 0.7≤⇔≡ ∆╢  

0.70⁸ 21.4⁸ =O23 +O24⁸ =O23 /O24  

↓↓┼ ⇔√ ─♃כ♦(6)₈│ ♃כ♦─₉ ⌐ ↕╣╕∆⁹ 

╕√⁸ ─ ♃כ♦(5)₈│ ≤ ₉─ ⌐↓─ ⅜ ↕

╣╕∆⁹ ─ ⅛╠ ↕╣╢ ─ ─ ⌐⁸ ╩ ⇔≡⅔ↄ≤⁸

∕─ ⅜ ∆╢ ≤ ╩ ⇔⁸ ╩ ⇔╕∆⁹ 

 

É  

─ ─ ╩ ⇔╕∆⁹ kg⁸kWh⁸tkm⁸%⁸MJ ⌂≥  

↓↓┼ ⇔√ │ ─ ─♃כ♦(6) ₈│ ♃כ♦─₉
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⌐ ↕╣╕∆⁹ ─ ♃כ♦(5)₈│ ≤ ₉─ ─ ⌐

↓─ ⅜ ↕╣╕∆⁹ 

 

É ◄ⱦ♦fi☻  

─◄ⱦ♦fi☻ ╩ ⇔╕∆⁹ 

⁸ ⁸ PCR xx-xx-xx ◦♫ꜞ○⌂≥  

↓↓┼ ⇔√ ─♃כ♦(6)₈│ ₉─◄ⱦ♦fi☻ ⌐ ↕╣╕∆⁹ 

 

É  

♃כ♦─ ╩☿ꜟ─ⱪꜟ♄►fi⅛╠ ⇔╕∆⁹ │ ─ ╡≢∆⁹ 

 ─ ≢ ⇔√  

◦  PCR─◦♫ꜞ○≢ ⇔√  

◦  PCR─◦♫ꜞ○≤ ♃כ♦ ╩ ⇔≡ ⇔√  

◦  ⅜ ⇔√◦♫ꜞ○ ╟╡ ⇔√  

βCFP ♃כ♦(5)  ≤ ⅛╠  

↓↓┼ ⇔√ ♃כ♦(5)₈│ ≤ ₉─ ⌐ ↕╣╕∆⁹ 

 

É  

⌐ ╩ ™√ ≢ ⇔√ ─ ╩≥℮ ∆╢⅛╩☿ꜟ─ⱪꜟ♄►fi⅛

╠ ⇔╕∆⁹↓↓┼ ⇔√ ─♃כ♦(6)₈│ ♃כ♦₉ ⌐ ↕╣╕

∆⁹ 

 

 

ᵑ Ҝ ≢ ⌐ ─ ╩ ⇔╕∆⁹ 

ᵒ №╡ Ҝ ™√ ≤ ⅜ ↕╣√ ─♃כ♦₈≢ ♩כ◦₉

⌐ ↕╣╕∆⁹ 

 

№╡ ─   

 

 

ᵓ ⌂⇔ Ҝ ™√ ─╖⅜ ↕╣√ ─♃כ♦₈≢ ⌐♩כ◦₉

↕╣╕∆⁹ 
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⌂⇔ ─  

    

 

É  

─♃כ♦₈ ┼♩כ◦₉ ∆╢ ⅜№╣┌ ⇔╕∆⁹ 

↓↓┼ ⇔√ ─♃כ♦(6)₈│ ♃כ♦─₉ ⌐ ↕╣╕∆⁹ 

 

3.4.2.5  

 

 

É  

♃כ♦─ ╩☿ꜟ─ⱪꜟ♄►fi⅛╠ ⇔╕∆⁹ │ ─ ╡≢∆⁹ 

─☻כⱬ♃כ♦   

 ⅜ ∆╢ ♃כ♦  

⇔ ╩ ™⌂™ GHG ╩ ⇔√  ⌂≥ 

βCFP ♃כ♦(5)  ≤ ⅛╠  

↓↓┼ ⇔√ ─♃כ♦(6)₈│ ₉─ ♃כ♦─ ♃כ♦(5)⁸₈ ≤

₉─ ┼ ↕╣╕∆⁹ 

 

É ₈s₉₈id₉  

♃כ♦─ ⌐╟∫≡ ⅜ ⌂╡╕∆⁹ 

⅜₈ ₉₈ ⇔₉─ ⌐│ ⇔╕∑╪⁹ 

⅜₈ ₉─ ⌐│⁸Ɫ▬Ɽכꜞfi◒─№╢☿ꜟ╩◒ꜞ♇◒∆╢↓≤≢⁸₈

┼♩כ◦₉☻כⱬ♃כ♦ ⇔⁸ ≤∆╢ ₈♃כ♦─ ₉⁸₈ ₉⁸₈ ₉

╩ ∆╢↓≤⅜ ╕∆⁹ ∆╢ ─₈ ₉╩ ⇔≡™╣┌₈id₉

⌐ ∕─ ╩ ∆╢↓≤╙ ≢∆⁹ ⇔ↄ│ ─₈3.4.3.2 ─ ₉
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╩ ⇔≡ↄ∞↕™⁹ 

 

É ⁸ ⁸  

CFP ─ ╛♃כ♦ ╩ ⇔⌂™ GHG ╩

☻כ◔╢∆ ⌐ ⌂ ╩ ⇔╕∆⁹ ╩ ⇔√ │↓╣╠─ ⌐

│ ≢⁸₈ ╠⅛♩כ◦₉ ╖↓╕╣√ ⅜ ↕╣╕∆⁹ 

↓↓┼ ↕╣≡™╢ ♃כ♦(5)₈│ ≤ ─♩כ◦₉ ─ ≤₈(6)

─♃כ♦ ♃כ♦─₉ ⌐ ↕╣╕∆⁹ 

 

É ♦כ♃─  

♃כ♦ ─ ╛ ─ ╡ ≡ ⁸ ⌐≈™≡ ∆╢ ⅜

№╢ ⌐ ⇔╕∆⁹↓↓┼ ↕╣≡™╢ ─♃כ♦(6)₈│ ₉─ ∆╢◄ⱦ

♦fi☻ ⁸ ─ ─ ⌐ ↕╣╕∆⁹ 

 

3.4.3  

3.4.3.1  

₈ ─♩כ◦₉ LC ⌂≥ ⌐ⱪ꜡☿☻ ╩♃כ♦─ ↕∑╢↓≤⅜≢⅝╕∆⁹

↓↓≢│∕─ ╩ ⇔╕∆⁹ 

 

 

 

 

(1) ─ ─☿ꜟ─ⱪꜟ♄►fi≢∕─ ─№≡│╕╢ LC ╩ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

(1)ⱪꜟ♄►fi≢ ╩ 

⇔≡ↄ∞↕™ 

(2)₈é₉╩ 

◒ꜞ♇◒ 

↓─ │ ⌂ⱪ꜡☿☻ ╢™≡╣↕♩כfiⱳ▬⅜♩כ◦ ─╖ ≢⅝╕∆⁹

▬fiⱳכ♩─ ⌐≈™≡│⁸2.3╩ ⇔≡ↄ∞↕™⁹ 
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(2) ₈s₉ ─₈é₉╩◒ꜞ♇◒∆╢≤⁸₈ⱪ꜡☿☻ ⅜♩כ◦₉ ∟ ⅜╡╕∆⁹ 

 

(3) ⇔√™ⱪ꜡☿☻─№╢ ─☿ꜟ╩◒ꜞ♇◒⇔≡▪◒♥▫Ⱪ⌐⇔√ ≢₈ⱪ꜡☿

☻ ◖fi♩꜡₈─₉ꜟכ ₉Ⱳ♃fi╩ ⇔╕∆⁹ 

 

 

 

 

 

 

 

(4) LC ⌂≥─ ⌐ ⅜ ↕╣╕∆⁹ 

 

 

 

3.4.3.2  

─ ⌐ ╩♃כ♦─ ↕∑╢↓≤⅜≢⅝╕∆⁹↓↓≢│∕─

╩ ⇔╕∆⁹ 

  

(3) ⇔√™ ─☿ꜟ ∂ ≢

№╣┌⁸≥─☿ꜟ≢╙ ≢

∆⁹ ╩▪◒♥▫Ⱪ⌐⇔╕∆⁹ 
(3)₈ ₉╩◒

ꜞ♇◒ 




















