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─  

│⁸ ⅜ ─ ╩ ∆╢⌐№√╡ ⅛∑⌂™

≤⇔≡ ∆╢╙─≢№╢⁹ 

≤│⁸ ₈ ₉≢№╢⁹ ⅜

⌐ ↕╣⁸ ⅜ ⌐ ⇔⁸ ⌐╦√∫≡ ╩ ⇔⁸№╢

™│ ⌐ ╢ ⅜ ™⅛╠ ⌂─≢№╢⁹ ─ ≤│⁸

⁸™™⅛ⅎ╣┌ ─ ⌐╒⅛⌂╠⌂™⁹ ∫≡⁸

─ ╩ ∆╢⌐№√∫≡⁸₈ ─ ₉⌐ ╢ │

⅛∑⌂™⁹ 

≤↓╤⅜ ─ ⁸ ⌐ ┘ ≢│⁸

∕─ꜞ☻◒ ⌐⅔™≡⁸ ⌐╖≡ ∆╢ ≈─ ⅜ ∆

╢⁹ ─ │⁸ ₈ ₉≤™℮ ─

⌐ ≠ↄ ≢№╢⁹╙℮ ─ │⁸ ─ ┘∕─ ⅜

╡≢№∫≡⁸ ╩ ⌂ ⌂™⇔ ה ⌐

ↄ╙─≤∆╢ ה ⱪכꜟ◓─ ₈ ₉≤™℮ ─

≢№╢⁹ ─ │ ⌐ ╢╒≥ ⅜ ™⁹ 

⌐⅔™≡│⁸ ⌐ ≠ↄ ₈ ₉≤™

℮ ⅜ ⌐ ≢№╡⁸ ─ ⌐╟╢

╛ ⁸№╢™│ ─ ⌂≥╙

∆═≡ ⌐ ≠™≡ ↕╣≡™╢⁹ ⌐⅔↑╢↓─ │⁸

⇔ↄ ה ╩ ⅝⁸ ⌐╟╢ ─ ↕╩

⌐ ⅝⅛⌡⌂™⁹ 

™⌐⇔≡⁸ ⁸™╦╝╢₈ ™ ₉ ⌐⅔↑╢

│⁸ ─ ─ ╩ ⌐ ⇔√ ⁸₈

│ ≤│ ⌂╢ ⅜№╢₉≤ ⇔⁸ ─

─ ≈≢№╢₈ │ ⌐ ∆╢⁹ ⅜ ∂⌂╠┌

╙ ╙ ꜞ☻◒ │ ∂₉≤∆╢ ╩ ⌐ ⇔⁸

─ ╩ ⇔√⁹↓─ │ ⇔√⁹ 

↓╣╩ ⌐ ⌐ ⌂ ╛∕─ ⌐ ∆╢ ╩

⌐ ∆╢↓≤│⁸ ─ ╩ ↓⇔√ ─ ─ ↕╩

∆╢ ≢№╤℮≤ ⅎ⁸ ╩ ∆╢⁹ 
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≤ │ ⱪꜝ☻─ ≤ ⱴ▬♫☻─ ⅜  

╡ ∫≡ ⇔≡ ∆╢⁹ ⅛╠ ╩ ∫√╡ ⱪꜝ☻─ ⁸№╢™│  

─ ─ ╩ ∫√╡∆╢ ⱴ▬♫☻─ ↓≤╩ ≤™℮⁹  

╩ ∆╢ ╩ ≤™℮⁹ ─ ╩ ╓∆ ─↓≤╩  

≤™℮⁹ ╛ ─ ≈ ╙ ∞⅜⁸ ╩╙√⌂™─≢  

≤™℮⁹ ∫≡ ⌐│ ⅜№╢⅜⁸ ⌐│ │⌂™⁹ 

╛ │⁸ ≢│ ⇔™ ╛ ≢│⌂™⁹⅜⁸ⱥ♩─ ─ ≢  

↓╢≤ ⌂ ⅜№╢⁹ⱥ♩─ │ ≢≢⅝≡⅔╡ │ ╛ ⅛╠≢⅝≡™ 

╢⁹ ╩ ∆╢ ╛ ⌐ ⅜ ╦╢≤⁸ │∕─ ≤ ╩ ≢ 

⅝⌂ↄ⌂╡⁸ ⌂ ╩ ⅝ ↓∆⁹ 

 

≤  

─ ─  

│⁸ ►ꜝfi ►

ꜝfi ─

⁸ % ╩

≤∆╢●fiⱣ꜠ꜟ

─ ≢№∫√⁹

⇔√►ꜝfi │ kg

≤↕╣⁸℮∟

⇔√►ꜝfi │

≢№∫√≤↕╣╢⁹

 

│⁸ ─ ≤™℮ ≢│⁸ ─ ≢№

╢⅜⁸ ⌐ ⌐ ∆╢ ╩ ∫√ ≤⇔≡│⁸ ─

≢№╢⁹ ─ Ⱪכ▼►◒♇ꜛ◦⁸ ⁸ ≤

≤╙⌐ ─₈ ─ ₉⌂≥ ⅜ ─ ┘≤─ ⌐ ╡

™∞⁹ 

≢ ⇔√ ─ ─◄Ⱡꜟ◑⁸│כ ⅜ ─

◄Ⱡꜟ◑כ⌐ ⇔⁸ Ⱪכ▼►◒♇ꜛ◦⅜ ─◄Ⱡꜟ◑כ

⌐⁸ ⅜ ─◄Ⱡꜟ◑כ⌐ ⇔√⁹↓─ ─ │ ≤

⇔≡●fiⱴ ≤ ⅛╠⌂╢₈ ₉≢№╢⁹ 

⌐╟╣┌⁸ ─ ─ │⁸ŋ ᵒ◦ꜛ♇◒►▼כⱩ

⁸ᵓ ●fiⱴ ┘ ⌂≥ ─ ≤⌂╢⁹ 



6 

 

─ │∕╣╠⌐ ╕╠⌂™⁹ ⌐ ™ ⌂ ─

─ ⅜ ↕╣⁸↓╣⅜ √⌂ ─ ⌐⌂∫√⁹╕√ ⌐

↕╣ ⇔⌂⅛∫√►ꜝfi ⁸╕√ ─►ꜝfi ⌂≥│

⁸↕╕↨╕ ╩≤∫≡⁸ ─ ⅛╠ ⌐ ה ⇔√⁹╕√

│₈ ™ ₉⌐ ∂∫≡ ⌐ ╡ ™∞⁹ 

⌐╟╣┌⁸ ─ ─ │ᵑ⁸ᵒ⁸ᵓ⌐ ⅎ≡⁸↕╠⌐ᵔ

─ ╩ ╗ ≢№╢≤™℮↓≤⅜≢⅝╢⁹ 

≤ ─ ™≤  

≢─ ≤⁸ ≢ ∏╢ │⁸

≤⇔≡│ ↄ ≢№╢⁹ 

≢─ │ ─ ≢

⇔√⁹ ─ ⅜ ⇔√ ─⧵∞╕│▬כⱲהꜟ♩ꜞ⁸

╩ ╘≡™√≤™╦╣╢⁹∕╣╒≥ ™ ≢№╢⁹∕╣⌐ ⇔

≢─ │⁸ ⌐ ╩ ⅎ≈≈⁸ ∆╢─

⌐ ─ ╩⅛↑≡ ∆╢ ⅜ ⅝ↄ ℮⁹╕√⁸ ─►ꜝfi

│⁸►ꜝfi ≢№╢√╘ │ ↓↕⌂™⁹

╩ ↓∆√╘⌐│ ⅜ ≤↕╣╢⁹  

∫≡ ≢│⁸ ─ ─ ⁸ᵑ ⁸ᵒ◦ꜛ♇◒►◄כ

Ⱪ⌂≥│ ⇔⌂™⁹╕√ᵓ─ ⌐≈™≡╙ ⌂≥ ─

⅜ ≢№╢ ╡⁸ ╛ ⅜↓─╟℮⌂ ⌐ ∆╢↓

≤│╘∫√⌐⌂™⁹ 

⁸ ─ ≢ ╩

⌐►ꜝfi ⅜ ⌐ ⇔ ⅜ ⁸↓─ ⅜

⇔√⁹↓╣⌐╟╡⁸ ≢ ╩ ┘√ ⁸ ⅜

⁸ ⅜ ≤⌂∫√╒⅛⁸ ─ ╩ ⇔√⅜⁸↓─ ─

─ │ ≤⇔≡ ᵓ≢№╢⁹ 

⇔⅛⇔⁸ᵔ ─ ╩ ╗ ⌐╟╢ ⌐≈™≡│∕℮≢│⌂™⁹

│ ≢╙ ≢ ⇔√ ╩ ⌐

⇔≡™╢⇔⁸ ꜠ⱬꜟ₈ ₉ ─ ≢│ ─

─ ╩ ╗ ╩ ⌐ ∆╢⁹ 
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─♅▼ꜟⱡⱩ▬ꜞ ⁸ ─ │

≢꜠ⱬꜟ₈ ₉≢№╢⁹ 

  

International Nuclear and Radiological Event Scale INES

ה ─ ─ ⁹  (IAEA) ≤  (OECD/NEA) ⅜

⇔√⁹ ┼─ ⁸ ┼─ ⁸ ─

─ ≈─ ≢₈ ⅛╠ ₉─ ≢ ∆╢⁹ ≢꜠ⱬꜟ ₈ ⌂ ₉

│⁸ ≢ ♥ꜝⱬ◒꜠ꜟ ꜜ► ─ ╩↕∆⁹♅▼ꜟ

ⱡⱩ▬ꜞ ≢│ꜜ► ≢ ⱬ◒꜠ꜟ⁸ ≢│

ⱬ◒꜠ꜟ─ ≤↕╣≡™╢⁹ 

 

↓╣╠ ╛ ⅛╠ ⌐ ↕╣╢ ⌐╟∫≡

⅜ ↑╢ │⁸ ─ ∆╢₈ ₉≤ ↕╣╢

⌐╟╢ ⌂─∞⅜⁸∕─ ⁸ ≤⇔≡ ⌐╟╢ ≢№

╡⁸ ─ᵔ─ ≤ ↄ ≢№╢⁹↓─ ≢ ≤

│ ↄ ─ ╩ ∂ↄ∆╢⁹⌂╪╠ ╦╠⌂™⁹ 

⌂⅔ ≢⁸₈ ₉≤™℮≤⅝│⁸ ─ ⌐

∫≡ ─ ╩ ∆⁹

64  

 

◓꜠▬ ⌐╟╢ ─ ⁹ ⅜ J ◑ꜟⱠ◄⁹ꜟכꜙ☺

─כ ─ ◄Ⱡꜟ◑כ╩ ⇔√ ⁸ ─ ≤ ↕╣╢⁹ 

ה ─  

↓╣╠ ┘ ⅜ⱥ♩─ ⌐≥─╟℮⌂ ╩№√

ⅎ≡™╢⅛╩ ∆╢⁹ 

►◒ꜝ▬♫  

♅▼ꜟⱡⱩ▬ꜞ ⅛╠ ⌐№√╡⁸►◒ꜝ▬♫

│ ◐◄ⱨ≢₈♅▼ꜟⱡⱩ▬ꜞ ⅛╠ ┼ ↑≡─

₉≤ ∆╢ ╩ ⇔⁸►◒ꜝ▬♫ │ ─

╩ ⇔√⁹ │∕─ ─ ≢№╢⁹ 

▪ ►◒ꜝ▬♫ ─    

♅▼ꜟⱡⱩ▬ꜞ ≢⁸ ⅜≥─ ─ ╩⇔√⅛╩

∆╢√╘⁸►◒ꜝ▬♫ │ ─ =Dosimetry 
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System ╩ ⁸ ─ ╩ ⇔√⁹ │ ≤

╩ ₁⌐ ™⁸ ┘ ─

─ ╩ ∫√≤ ↕╣╢ │₈ ₉

≤⇔ ╩ ↕∑√⁹ 

⅜₈►◒ꜝ▬♫ ₉⌐╖╢ ─ ─ ≢№╢⁹

↓╣≢╖╢≤ ⅛╠ ─ ─ ≢

╩ ⅎ╢ ꜟ▬ⱶכ♩☺⁸│ ─↔ↄ ⁸◐◄ⱨ ─↔

ↄ ►ⱥכ♬ꜟ▼♅⁸ ─↔ↄ ≢№╡⁸ ─ │

╩│╢⅛⌐ ╢⁹≈╕╡►◒ꜝ▬♫ ─ │⁸ ⅛

╠ ╢≤⁸↔ↄ ™ ─ ∞∫√─≢№╢⁹ 

⌂⅔ ─ │⁸ ─ ─ ≢

╩ ⇔≡™╢⁹╕√⁸ │⁸ ⅜ ↄ⁸

⁸ ─ ≤⌂∫√☿◦►ⱶ ⅜ ╦╣≡

™╢⁹ 

 
♩ꜟⱬכ◦ ⅛╠ⱥ♩─ ⅜ ↑╢ ⁸∆⌂╦∟ ─ ⁹
Ⱶꜞ◦כⱬꜟ♩ │∕─ ─ ─ ⁹ ⅛╠ⱥ♩⅜ ↑╢

│⁸ ⅜ ╘≡ ⅝ↄ⁸∕─ ╩ ⁸ ⇔≡ ∆╢↓≤│
≢│⌂™⁹№ↄ╕≢ ─ ≤↕╣╢⁹ 
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▬ ♅▼ꜟⱡⱩ▬ꜞ ─  

♅▼ꜟⱡⱩ▬ꜞ ⌐╟╢►◒ꜝ▬♫ ─ │⁸ ⅜

⌂≥≤™℮ ⅛╠ ╢≤⁸│╢⅛⌐ ™ ⌐╟╢

≢№╢⅜⁸►◒ꜝ▬♫ │⁸ ─ ╩⇔√≤ ↕╣╢

╩ ⌐⁸₈♅▼ꜟⱡⱩ▬ꜞ ─ ₉ ╩ ⇔≡™

╢⁹ ⅜ ─ ─ ≢№╢⁹ 

₈♅▼ꜟⱡⱩ▬ꜞ Γ Δ ꜞ◒▬♦

כ♃כ ₉─ ⌐│⁸ ≢ ─ ╩ ↑√

╙ ╕╣╢ ⌐ ⁹⇔⅛⇔ │ ⅜

₈ ₉ ≢№╢⁹∕─ │⁸ ≢╙⁸Γ

Δ─ ⁸ ╩№╦∑ ⅎ╢≤ ⌐ ╩ ⅎ╢≤

╖╢↓≤⅜≢⅝╢⁹ 

► ┘ ⌐ ∆╢  

↓℮⇔√ ≢ ─ ⌐⌂⌐⅜ ↓∫≡™╢⅛  

│⁸ ─ ╩ ⌐╦√∫≡

⇔⁸∕─ ╩ ≢ ╠⅛⌐⇔≡™╢⁹ 

▪ ≥╙√∟─ ─  

◓ꜝⱨ│⁸♅▼ꜟⱡⱩ▬ꜞ ≢ ⇔√ ⅛

╠⁸ ⱳ☻♩ ╕╣√ ≥╙√∟─℮∟⁸⌂
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╪╠⅛─ ╩ ⅎ√ ≥╙√∟─ ╩ ∆ ≢№╢⁹ 

 

 

 

 

 

 

 

 

 

⌐│⁸ ⌂ ≥╙─ ⅜ ⅝⅛∫√─⌐ ⇔⁸ ─

≤ ⌐ ⁸ ⌐│⁸⌂╪╠⅛─ ╩ ⅎ√ ≥╙

─ │⁸ ↄ⌂∫≡™╢⁹╙∟╤╪↓╣╠ ≥╙√∟│⁸♅▼ꜟ

ⱡⱩ▬ꜞ ─ ⌐ ⇔≡™⌂™⁹ ⇔√ ⅛╠

⇔√ ╩ ↑ ⅞⁸ ─ ≤ ⌐⁸ ⇔√ ⅜↕╕↨

╕⌂ ─ ≤⌂∫√╙─∞≤ ⅎ╠╣╢⁹ 

▬ ꜞ☻◒⌐↕╠↕╣╢ ≥╙√∟ 

─

⅛╠

╕≢─ ⁸♅▼ꜟⱡ

Ⱪ▬ꜞ

≢╙

⅛╠

⇔√ ≥╙√∟

⅜⁸ ⁸ ◦

☻♥ⱶ⁸ ⁸

⌂≥─

ꜞ☻◒⌐↕╠↕╣≡™╢⁸≤∆╢ ה ≢№╢ ◓ꜝⱨ ⁹

⁸╙≡™⅔⌐כꜞ◗♥◌─╣∏™ ⇔√ ≥╙√∟

│⁸∕℮≢⌂™ ≥╙√∟ ⁹ ⅛╠ ↕

╣√ ≥╙√∟ ⌐ ═╢≤⁸ ⌐ ꜞ☻◒⅜ ™↓≤╩ ⇔≡™
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╢⁹≤ ⌐ ≢─ ≢│⁸₈⅜╪₉ ┌⅛╡≢⌂ↄ⁸ ─

⌐ ™⁸ ⱱꜟ⸗fi ⁸ ─ ⌂≥ ⅜╪

─ꜞ☻◒⅜ ⅝ↄ⌂╢↓≤╩ ↄ ⇔≡™╢⁹ 

► ↕⌂  

 

 

 

 

 

 

 

 

 

⁸ ─ ─ ⌐⅔↑╢₈ ↕⌂ ₉─

⌐ ∆╢ ≢№╢ ◓ꜝⱨ ⁹↓↓≢™℮₈ ↕⌂

₉│₈ ₉⌂≥ ⌂ ─↓≤≢│⌂™⁹ ─ ╛ ⁸

⌂≥─ ╩ ⇔≡™╢⁹╕√₈ ↕⌂₉│ ⅜╒≤╪≥

⌂™≤™℮ ≢│⌂™⁹ ⌐│↓℮⇔√ ─ ⅜⁸

⌂ ─ ≤⌂╡ ╢─≢№╢⁹ 

│ ה ⅛╠│∂╕╢⅜⁸ ⅜⁸ ⅛╠ ↑

╣┌ ™╒≥₈ ↕⌂ ₉─ ⅜ ™↓≤╩ ⇔≡™╢⁹

─↔ↄ ⁸ ─ │ ⇔ↄ⁸ ─ ⅜

─ ™↓≤╩ ⇔≡™╢⁹ 

◄ ─ ⅜╪  
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─ ⌐ ∆╢ ≢№╢⁹

⅛╠ ─ ─ ⌐⁸⌂╪╠⅛─ ⅜╪ ╩╙≈

⅜ ⇔≡™╢↓≤╩ ⇔≡™╢⁹ ⌐│ ╠⅛─

╩╙≈ ─ │ ⌐╙ ⇔≡™╢⁹ ─

╩⇔╘∆≤ ⌐ ≢╙⁸ ∆╢─│⅜╪┌⅛╡≢│

⌂™↓≤╩ ⇔≡™╢⁹ 

○ ►◒ꜝ▬♫ ─  

─►◒ꜝ▬♫⌐⅔↑╢ ≢№╢ ⁹

⅜ ╩ ╘⁸⇔⅛╙ ─╒╓ ╩ ╘≡™╢⁹₈⅜

╪₉⅜ ╩ ╘╢ ─ ─ ≤ ∞∫√ ™╩ ∑≡™╢⁹

⁸ ⌐☿◦►ⱶ ─ ╩ ╦∑╢⁹ 

☿◦►ⱶ │⁸ ∆╢ ─ ≈≢№╢⁹♅▼ꜟⱡ

Ⱪ▬ꜞ ≢│ ⱬ◒꜠ꜟ⅜ ↕╣√≤↕╣≡™╢⁹ 

∟⌂╖⌐ ≢│ ─ ─ ⱬ◒꜠ꜟ≢

№∫√⁹ 

☿◦►ⱶ │⁸ ⌂≥≢ ⌐ ↕╣╢ ≢№╡⇔

⅛╙ ⅜ ≤ ™√╘⁸♅▼ꜟⱡⱩ▬ꜞ ≢╙ ≢

╙ ⌂ ⅜ ╙ ↕╣╢ ≢№╢⁹ ⌐ ↕╣

╢ ⌐│ꜜ► ⁸☿◦►ⱶ ⌂≥⅜

№╢⁹  

☿◦►ⱶ │⁸

≤ ⅜ ™≤↕╣⁸

│ ⌐ ⇔

≡™╢√╘⁸☿◦►ⱶ

│ ⌐ ∆╢⁹ ⌐

ⱥ♩─ ⌐ ∆╢

│ ╛

⌂≥ ≢№╢⁹ │∟

╞℮≥ⱳfiⱪ─ ╩⇔⁸

⌐ ╩ ╢⁹☿◦►
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ⱶ ⌐╟╢ │ ╩ ∆╢─≢№╢⁹╕√ ╙

≢≢⅝≡™╢⁹ ⌐ ≢≢⅝≡™╢ ⌐│ ⁸ ⁸

⁸ ⁸ ⁸ ⁸ ─ ⅜№╢⁹ ⅜☿◦►ⱶ

≢ ↕╣╣┌⁸↓╣╙ ≤⌂╢⁹ 

►◒ꜝ▬♫─ ⌐│⁸☿◦►ⱶ ─ ™ ⅜ ⅎ╢─≢

№╢⁹ 

◌ ╕≤╘ 

⌐╟╣┌⁸♅▼ꜟⱡⱩ▬ꜞ ⌐╟╢►◒ꜝ▬♫ ─

│⁸ ⇔≡ ≤│™ⅎ∏⁸ ⅜ ⌐ ⅛∫

√⁹∕─ │⁸ ⁸ ≥╙⁸ ⌐⁸Γ⅜╪Δ┌⅛╡≢│⌂

ↄ⁸↕╕↨╕⌂ ⅜╪ ╩╙√╠⇔≡™╢↓≤⅜╦⅛╢⁹⇔⅛╙∕

─ │ ╘≡ ⌐╦√╡⁸ ─ ┘∕─₈ ─ ₉

Quality  of Life  ⌐ ⌐ ⌂ ╩╙√╠⇔≡™╢

↓≤╩ ↄ ⇔≡™╢⁹  

♪▬♠ ─₈ ₉ 

▪ ─™⅝↕≈ 

⌐⅔™≡⁸ ─ ⅜ ∆╢⌐≈╣⁸╕√

∕─ ⅜ ≢⁸⇔⅛╙ ≢ ╠╣√ ⌐Ⱪ♪►─ ◒

כ♃☻ꜝ ⌐⁸ ⅜ ╡ ⇔ ∆╢⌐ ╪≢⁸ ⅛⇔

╠─ ─ ≢│⌂™⅛≤ ╦╣√⁹⇔⅛⇔ ─

≤│ ≢⅝⌂⅛∫√⁹ ⇔™ ─ ⅜ ╦╣√⅜⁸ ─

─ │⁸ ≤⇔≡ ⌐│⌂╠⌂⅛∫√⁹ ─

⅝⌂ ─└≤≈⅜⁸ ⌐╟╢ ꜞ☻◒≢№╢↓

≤│⁸ ⌐ ↑ ╣╠╣≡™╢⁹ 

⇔⅛⇔ ─ │⁸ ⌐ ═╢≤ ≢│⌂™⁹

∫≡⁸ ─ꜞ☻◒│ ⌐⅔™≡╟╡ ⅝™─⅛

≥℮⅛≤∆╢ ⅜ ╙ ↓∫≡⅝√⁹ 

╩ ∆╢ │ ≢ ⌐ ↕╣√─⌂

╠≤╙⅛ↄ⁸ ≢ ↕╣╢ │⁸ ⌐ ─⌂™꜠

ⱬꜟ≢№╡⁸ │⌂™≤ ⇔√⁹ 
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≥╙╩ ⅎ√ √∟╛ ⁸ ╛ ─ │⁸

⅛╠ ≢ ↕╣╢ ─ ⅜ ╦⇔™≤ ⇔√⁹ 

↓℮⇔√ ⌐ ╩≈↑╢ ≢♪▬♠

⅜⁸ ⌐ ⅜⅛╡⌂₈ ₉ ╩ ⇔√⁹ ™⌐

⇔≡♪▬♠≢│₈ ⅜╪ ₉⅜ ⇔≡⅔╡₈ ₉

─ ⅜ ↕╣≡™√⁹⌂⅔₈ ₉│₈ ─ ⅜

╪₉≤™℮ ─♪▬♠ ≢№╢⁹ 

▬ ─  

₈ ₉ │⁸₈ ⅜╪ ₉⅜ ↕╣≡™╢√╘⁸

─ ╩ ⇔√⁹ 

ᵑ ─ ∆╢ ─ ╩ ≤⇔√⁹ ⱴ♇ⱪ

─↓≤  

ᵒ ⅜╪ ⅜№╢√╘⁸ ╩ ⇔√ ≥╙⅜ ≢

⅝╢⁹∕↓≢ ≢│⌂ↄ⁸ fi◖☻כ◔

▫♦♃☻הꜟכ꜡♩ ╩ ⇔√⁹ 

ᵓ ─ ─ ≥╙─ ╩ ⁹ 

ᵔ ⌐ ∆╢ ⌂ ─ ≥╙╩ ⁹ 

ᵕ ᵓ≤ᵔ╩ ⇔≡○♇☼ )╩ ╘ ⁹ 

ᵖ ─ ╩ ≢⁸ ⌐ ∂ ⌐ ⇔ ⇔

√⁹ 

► ≤  

₁ ⅜ ─ ╩ ⇔√ ≢№╢⁹ ⅛╠─ ↕

≤ ─ꜞ☻◒≤─ ⅜ ⌐ ↕╣≡™╢⁹ ⌐

≢ ╢≤ ─ ≥╙√∟─ ○♇☼ │ ─fiכ♂─

≥╙√∟≤ ∆╢≤₈ ₉≢№╡⁸ ⌐ ≡ ≢№╢⁹

─ ≥╙√∟⌐ ⅜ ™↓≤│ ℮ ⅜⌂™⁹╕√

⅛╠ ─ ≥╙√∟≢╙ │ ≢ ⌐

╖≡ ≢№╡⁸₈ ₉≤₈ ₉⌐│ ⅜

№╢↓≤╩ ↄ ⇔≡™╢⁹ 

ꜞfiⱤ ≤⌂╢≤⁸ ╒≥≢│⌂™⌐∑╟⁸ 

╛│╡∕─ ╩ ↄ ⇔≡™╢⁹ 
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ꜞfiⱤ ─ │ ∂≢╙⁸ ⌐ ≢ ∆╢╙─╩ ꜞfiⱤ

⁸ꜞfiⱤ ⌂≥ꜞfiⱤ ≢ ∆╢╙─╩ꜞfiⱤ ≤™℮⁹ 

 

 



17 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

○♇☼ №╢ ─ ↓╡╛∆↕╩ ≈─ ≢ ⇔≡ ∆ ⌂ ⁹○♇☼

⅜ ≢№╣┌⁸ ≈─ ≢─ ─ ↓╡╛∆↕⌐ ⌂ │⌂™⁹○♇☼≤│⁸№╢ ─

↓╢ ╩ p ≤⇔≡⁸p/(1 Ӈ p) ─ ╩™℮⁹ 

 

╕√ ∞↑≢╖╢≤⁸ ─ ≥╙√∟─ │₈

₉≤™℮ ™ ╩ ⇔≡™≡ ≤∕─ ─ ⅛

╠─ ⌐│ ⌂ ⅜№╢↓≤⅜⁸ ⇔╟℮╙⌂ↄ ╠⅛

⌐⌂∫≡™╢⁹ 

 

⌐№╢⁸ ╩≈ↄ╢ ⅜ (⅜╪) ⇔⁸ ⌂ ╩ ╢

↓≤⅜≢⅝⌂ↄ⌂╢ ⅜ ≢№╢⅜⁸ Ɽ♃כfi╛ ⅛╠ ≤ ⌐

↕╣⁸ │ ⌐ ⇔ ⌂ ⅜ ╣╢↓≤⅜ ⁹₈ ₉≢ ╠╣╢ ₁

│⁸ ─ ⌐ ≢ ⇔√⅜⁸ ─ ⌐ ⁸∟╞℮≥ ─

⌐ │ ꜞfiⱤ ≢ ⇔≡™╢⁹ ∞∫

√⁹ 

 

╕√ │ ⅛╠─ ≤ ─ ╩○♇☼ ≢

⇔√╙─≢№╢⁹ 
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─ ≥╙√∟─ │₈ ₉≤ ╘≡ ↄ⁸ ⅛╠

╣≡™ↄ⌐ ∫≡ ⌐ ⅝⌂ ⅜⌂ↄ⌂∫≡™ↄ↓≤⅜ ≡

╣╢⁹ 

⌂⅔↓─ ⌐ ╩ ∆╢ √∟│⁸ ⇔ↄ ⇔⁸

─ ╩ ╘≈≈╙⁸∕─ │₈ ⅛╠─ ─

─∑™≢│№╡ⅎ⌂™₉≤⇔≡™╢⁹ ₈KiKK ⌐ ∆╢BONN

Feb.2009) 

⌂≥  

◄ ╕≤╘ 

₈ ₉ │♪▬♠─ ⱪ꜡☺▼◒♩≤⇔≡ ╦╣√

≢№╡ │ ╘≡ ™⁹ ⅛╠ ⌐ ⌐ ↕╣≡™╢

⁸♩ꜞ♅►ⱶ ╛ ▪ꜟ◗fi⁸ ◐☿ⱡ

fi⁸ ◒ꜞⱪ♩fi⌂≥─ ●☻⌐╟╢ ≢ ≥╙√

∟⅜ ╩ ↑≡™╢↓≤╩ ↄ ⇔≡™╢⁹ 

─ ⅜╪  
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