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з │∂╘⌐  

    

 ⱥ♩─ ─ 60%│ ≢ ↕╣≡™╢⁹↓╣╩ ∆╢√╘⌐ √∟│⁸ ⌐ 2 3L ─

╩ ⇔⁸ ╩ ⇔≡™╢⁹↓─ ⁸∆⌂╦∟ │ ≢№╢ ╛ ⌐

⇔≡™╢⁹ ∫≡⁸ ╛ ─ ⅛╠⁸ ⌂≥─ ⅜ ≢№╢↓≤⅜ ↕╣

╢[1]⁹ 

⇔⅛╢⌐⁸ 23 3 11 ⌐ ⇔√ ⌐ ℮ ─

⌐╟╡⁸ ─ ⅜ ⌐ ↕╣⁸ ה ה ה ⌐≤ ╩ ╓⇔√

[2]⁹↓─√╘ ⌐⅔™≡╙ ה ─ ≢⁸ ⌐ ⌐ ╕╣╢

─ ⅜ ⌐ ∆╢ ╩ ⅎ≡ ↕╣√⁹ 

3 22 ⌐ ─ ⅜⌂↕╣╢≤⁸╕╙⌂ↄ☻כⱤכ╛◖fiⱦ♬◄fi☻☻♩▪─

⅛╠Ɑ♇♩Ⱳ♩ꜟ─ ⅜ ↄ⌂∫≡⇔╕∫√⁹↓╣│ ⅜ⱥ♩─ ╩ ∆╢

↓≤⌐╟╢⅜╪┼─ ╣⌂≥⅛╠⁸ ╩│∂╘≤∆╢ ↄ─ ₁⅜ ┼─ ╩ ╠∑

√↓≤⌐╟╢ ≢№╢⁹ 

─ ─ ⌐≈™≡│⁸ ⌐╟╢ ╛ ⸗╢╟⌐▬ⱬכ◘

♬♃ꜞfi◓[3]╛⁸ ⌐╟╢ ─ ⁸ ┘ ⌐⅔↑╢ ☿◦►ⱶ─

[4]⌂≥⅜ ╦╣≡™╢⁹ 

╕√ ╩ ╣╢ ─ ⌐ ∆╢ ⌐⅔™≡│ ⌂≥─ ⅜

↕╣≡™╢[5]⁹ 

⇔⅛⇔⁸ ⌐⅔↑╢ ─ ⌂ ≢№╡⁸⅛≈⁸ ₁─ ─ ≢№╢ ⁸

┘∕─ ⌐⅔↑╢ ─ ⌐ ╦╢ ⌂ │⌂↕╣≡™⌂™⁹ 

∕↓≢ ≢│⁸↓─ ─ ─ ╩ ∆╢≤ ⌐⁸ ⁸ ⅔╟┘

─ ╩ ⇔⁸ ⌐╟╢ ─ ─ ╩ ℮⁹↕╠⌐⁸

⅔╟┘ ─ ╩ ™⁸ ─ ┼─ ⌐≈™≡╙ ∆╢⁹ 

↓╣╠─ ╩╙≤⌐⁸ ─ ₁╩│∂╘⁸ ↄ ─ ⌐ ⇔≡⁸

⌐╟╢ ⁸ ⅔╟┘ ⌂ ─ ⌐≈™≡⁸ ⌐ ═╢ ╩ ↑≡⁸ ─

⌐⅔™≡╙ ╠ ⅎ╢↓≤⅜≢⅝╢ ™ ╩ ≈ ─ ⌐╙ ╘╢⁹ 

 

и ≤   

 

и-1. ≤   

 ─ 2⅛ ⁸ ⁸ 2⅛ ⁸ ⁸

2⅛ ●☻ ⁸ ╩ ⇔⁸ 24 4 11 ⅛╠

25 10 18 ⌐⅛↑≡⁸ ⌐⁸ ⁸ ה ─ ⅔╟┘ ─

╩ ⇔√⁹ ╩ ⌐ ∆⁹ 

 

и-2. ◘fiⱪꜞfi◓  

 

 │⁸ ⅛╠ ⌐ ⅛∫≡ 1 m ─ ≢⁸ ⅛╠ 20 cm 30 cm─ ↕

─ ╩ 50 ml ⌐ ⇔√⁹ │ ⅛╠ ╩ ⁸50 ml ⌐ ⇔√⁹ 

│ ∕─╕╕ 50 ml ⌐ ⇔√⁹ 
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│ ─ 3 m×3 m ─ ╩ ≤⇔⁸ 10 cm⁸ 10 cm⁸ ↕ 2 cm─

╩ ⇔≡⅛╠ 50ml ⌐ ⇔√⁹2 │⁸↓─ ≢ ⇔⌂™ⱳ▬fi♩

⅛╠ ╩ ⇔√⁹ ─ │ ⅛╠ ┼ ⅛∫≡ 1m ─ ╩

⇔≡⅛╠ 50 ml ⌐ ⇔√⁹ 

 
и-3.  

☿◦►ⱶ ─  

╩◓fi♬כꜞ◒☻  ≤⇔√ ⌐│ NaI(Tl) ◦fi♅꜠כ◦ꜛfi ╩ ™√⁹NaI (Tl)

◦fi♅꜠כ◦ꜛfi │ ▪꜡◌ⱷ♦▫◌ꜟ JDC-1712(3 ▬fi♅►▼ꜟ )

╩ ⇔√⁹ │ ─₈ ─ ☿◦►ⱶ☻◒ꜞכ♬fi◓ ₉[6]⌐

∂≡ 540 840 keV ≤⇔⁸☿◦►ⱶ 134 ┘☿◦►ⱶ 137─ ╩ ☿◦►ⱶ─ ≤

⇔√⁹⌂⅔⁸ ─ │ ⇔≡™⌂™⁹ 

│  ─╕╕ 10 ml ─ⱪꜝ☻♅♇◒♅ꜙכⱩ⌐ ╣ 7,200 ⇔√⁹

│ 10 ml ─ⱪꜝ☻♅♇◒♅ꜙכⱩ⌐ ╣ 36,000 ⇔√⁹ │

─☿◦►ⱶ 134 ≤☿◦►ⱶ 137 ─ ⅜ ∂≤╖⌂⇔ ⌐ ⇔√⁹╕√

╩ 105 ϴ≢ ╩ ╘√℮ⅎ≢ √╡─ ☿◦►ⱶ ╩

⇔√⁹ │⁸◕ꜟⱴ♬►ⱶ (Canberra )⌐╟╡☿◦►ⱶ 134 ┘☿◦

►ⱶ 137 ╩ ⇔√⁹ 

 

─  

 ─ ≢│ ≤ ⌐ ─ ╩ ∫√⁹ ♃כⱬ▬ⱷכ◘│
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PA-1100 Radi ╩ ™⁸ ╟╡ 1 m ─ ↕≢ ⇔√⁹╕√ ⌐

╩♃כⱬ▬ⱷכ◘ ⇔⁸ ─ ⌐⅔↑╢ ╩ 24 5 27

⌐ ⇔√⁹ ─▬ⱬכ◘ ⌐│⁸NaI(Tl) ◦fi♅꜠כ◦ꜛfi◘כⱬ▬ⱷכ♃

▪꜡◌ⱷ♦▫◌ꜟ TCS172 ╩ ™⁸ ─ ≢ ╟╡ 1.3 m ─ ↕⌐ ⇔

√⁹ ⌐≈™≡│ ⌐╟╢ ┼™─ ╩ ∫√⁹ │ GPS⌐╟╡ ⇔√⁹ 

 

 

⁸ ⁸⅔╟┘ ⌐≈™≡│⁸Ɽ♇◒♥☻♩ ⌐╟╢ ╩ ∫√⁹

│⁸ ☿fi♃כ⌐ ⇔⁸ ⌐ ╘╢ ⌐ ∂√

╩ ⇔√⁹ 

 

й  

 

й-1. ─  

  

╩♃כⱬ▬ⱷכ◘ ⇔⁸ ™⌐

─ ─ ╩▬ⱬכ◘ 24 5 ⌐ ⇔√≤↓╤, 0.1ɡ

Sv/h ≢№╡⁸ ⌐⅔™≡╙ 0.15ɡSv/h ╩ ⅎ╢ │⌂⅛∫√  2 ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2 ⅛╠ ⌐⅛↑≡─  ⱬ▬ⱴ♇ⱪכ◘

 

(ȋSv/h) 
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─ ─  

 ─ ⌐⅔↑╢ │ 0.097~0.100ɡSv/h ≢№╡⁸ ⌐ ™

│⌂⅛∫√ )⁹       
       

1 24 10 ⁸ ↕  

 

 

 

 

 

 

 

 

 

 

 

≤ ─ ─  

─ ─ ⇔√ ⌐⅔™≡ ─ ≢№╢ 3 ⁹ 

 

 

                   

 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 ≤ ─  

23 9 17  

  (ɡSv/h) 

 0.079 

 0.100 

 0.074 

  0.056 

 

(0.56ɡSv/h) 

(0.06ɡSv/h) 

 

(0.65ɡSv/h) 

 

(0.43ɡSv/h) 

 

(0.50ɡSv/h) 
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й-2.  ⁸ ⅔╟┘ ─ ─  

 ⅔╟┘ ─ ─ │ 2─≤⅔╡⁸™∏╣╙ ≢№

∫√⁹ 

 2 ⁸ ─  

 

 ☿◦►ⱶ 134Cs+137Cs Bq/kg  

  

  

  

  

 ●☻   

   

 

 

⅔╟┘ ─ ─ ☿◦►ⱶ Cs134+Cs137  

NaI(Tl) ◦fi♅꜠כ◦ꜛfi ⌐╟╢ ≢│⁸ ─ ≤ ─™∏╣

─ ⅛╠╙ ☿◦►ⱶ⅜ ↕╣ ∕─ │⁸49 Bq/kg 637 Bq/kg ─ ≢№

∫√⁹ ─ ☿◦►ⱶ ╩ 4⌐ ∆⁹ │ ⁸ ⌐

⇔≡ ⌐⅔™≡ ⇔ ╘≢№╢⁹ ⁸ ⌐⅔™≡│ │№╢╙── ┌™≢

№╢⅜⁸ ⌐⅔™≡│ 2013 10 ⌐│ ⅜╖ⅎ╢⁹ 

 

─  

⁸ ⌂≥─ ⅛╠≢╢ ─ ꜜ► 131╛ ☿◦►ⱶ 134,137│ 

≢№╢⁹⇔⅛⇔⁸ ⌐│ ⌐⅔™≡ ⌐

⅜ ↕╣≡™╢[8]⁹ 

 

й-3.  

⌐≈™≡│ ─↓≤≢│№╢⅜ ⁸ ⁸

─∆═≡≢⁸ ⌐ ╘╢ ⁸₈ ₉≤™℮ ⌐ ⇔⌂⅛∫√⁹╕

√⁸ ⅛╠─ │ ⌐ ∆╢⅜⁸ │ ─ ╩ ™≡⁸ 10

─ ─ ⌐ ∞∫√( 3)⁹ 
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24 10  
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 ─ ─ ☿◦►ⱶ  
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к. ⌐ ┬ ─  

ה ≢ ⇔√ ╛⁸ ⌐ ╖─ ≢─ ⌂≥╩ ╕ⅎ≡⁸

─ ₁╩│∂╘⁸ ↄ ─ ⌐ ⇔≡ ⌐⅔↑╢ ⌐ ╛ⱴכ♥╢╦ ה

⌂ ⁸ ⅔╟┘ ─ ⌂≥⌐≈™≡⁸ ⌂≥ ⌐ ⌐ ═╢

╩ ↑≡⅝√⁹ 

│⁸₈ ⅛╠ ┬ ─ ≤ ₉⁸ ₈ ─

ה ╩ ⌐ ┬ ≤ ₉⁸₈ ┼─ ⇔╢═  ≤ ─

─  ─ ה ╩ ⌐ ┬ ≢ⱴכ♥─₉ ⇔√⁹ ─ ╛

⌐≈™≡─ ⅜ ⌐ ↄ⁸ ─ ™∏╣⌐⅔™≡╙ ╟╡ ↄ─

╛ ⅜ ↕╣√ 5 ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ─ 24 07 21  

 

 

⁸ ⇔√ ╩ ⌂≥─ ≢⁸ ↕╣√ ↕╪≤ ⇔≡™ↄ↓≤╩

⇔≡™√⁹⇔⅛⇔⁸ ╛ ─ ─ ₁⅜ ↄ ™⅛↑≡ↄ╣√╡⁸ ╦╡№

∫≡ↄ╣╢ ⅜√┘√┘№╡⁸ ⌐ ╩ ∫≡™√∞↑⁸ ⌐ ┬   (

≢─ )─ 6 ⌂≥┼─ ⅜ ╠╣√⁹ ─ ₁⅜ ╠─ ≢ ⁸

╕√ ∫≡ ∆╢↓≤⌂≥⌐╟╡⁸ ─ ⌂ ─ ╩ ⇔≡⅔ↄ↓≤│⁸

⌐⅔↑╢ ─ ≤ ╦╣╢⁹╕√⁸ ╟╡ ╩℮↑⁸ ≤≤

╙⌐ ┬ ≤⇔≡₈ ה ─ ≤ ₉ ╠⅛⌂ ─ ה ╩ ⌡≡ ≤

™℮ ≢ ⇔⁸↕╠⌐ ≤ ⌐ ה ─ ╩⇔√⁹↓─

⌐│ ─ ↕╪╩│∂╘ ─ ⁸ ⌂≥ 50 ⅜ ↕╣√⁹ 
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             6 ↄ─ ╩ ╠ ⇔≡⁸ ⅛╘≡ ╢ 

                  ─ ↕╪ 

 
л Discussion  

⁸ ─ ╛ ⌂≥─ ⅛╠─ ☿◦►ⱶ 134⁸☿◦►ⱶ 137⁸

⅔╟┘ ꜜ► 131 │ ≢№╢[7]⁹ ─ ☿◦►ⱶ─

│ 24 4 1 ⅛╠ 10 Bq/Kg ≤ ╘╠╣≡™╢↓≤⅛╠⁸ ≢№╢≤ ↕╣

╢⁹ 

⇔⅛⇔⁸ ⌂≥─ ─ ⁸⅔╟┘ ⌂≥⌐╟╡⁸╛⅜≡ ⌐ ╣ ╗≢№╤℮

─ ─ ⌐│ ☿◦►ⱶ 134≤☿◦►ⱶ 137─ ≢⁸1 Kg №√╡ ⅛╠

ⱬ◒꜠ꜟ ⅜ NaI ◦fi♅꜠כ◦ꜛfi ≢ ↕╣≡™╢⁹↓─√╘⁸

╙ ⌐ ╩ ╓∆≤ ╦╣╢↓≤⅛╠⁸ ╩ ⇔≡⅔ↄ ⅜№╢⁹╕√⁸

─ │⁸ ≢ ⅜ ↄ⁸ ⌐™ↄ╒≥ ⅛™ ⌐⌂∫≡™╢⁹ ☿◦►

ⱶ│ ⅛™ ⌐ ↄ ┘≈™≡™╢≤ ⅎ╠╣⁸↓─ ─ ⅜ ☿◦►ⱶ ─

™⌐ ⇔≡™╢↓≤⅜ ↕╣╢⁹⌂⅔⁸ ⌐ ╛ ≤⇔≡ ≈

─ │⁸ ⅛ ⅛ ≢ ⌐ ⇔≡™⌂™─≢⁸ ⁸ ⌐ ⅎ ⌂ ⅜

╕╣╢[8]⁹ 

ה ≢ ⇔√ ╛⁸ ⌐ ╖─ ≢─ ⌂≥╩ ⇔≡⁸

─ ₁╩│∂╘⁸ ↄ ─ ⌐ ⇔≡⁸ ⌐⅔↑╢ ⌐ ╛ⱴכ♥╢╦

ה ⌂ ⁸ ⅔╟┘ ⌂≥⌐≈™≡⁸ ⌂≥ ⌐ ⌐ ═╢ ╩⁸

⅝ ⅝ ↑≡™ↄ↓≤⅜ ╘╠╣╢⁹ ∑≡⁸↓╣╠─ ╩ ⅛⇔≡ ╩ ℮ ™

√∟⌐ ⇔≡ ⁸ ╛ ⌐ ─ ≤™℮ ⅛╠ ⅎ≡™ↄ↓≤╙ ≤⌂╢⁹ 
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