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çʏʝʣʦʚʝʢ ʠ ʙʠʦʩʬʝʨʘ: ʧʨʦʙʣʝʤʳ ʠ ʨʝʰʝʥʠʷè

ʄʦʩʢʚʘ, 4 ʦʢʪʷʙʨʷ 2013 ʛʦʜʘ

ʅʝ çʫʩʪʦʡʯʠʚʦʝ 

ʨʘʟʚʠʪʠʝè, ʘ çʢʨʠʟʠʩʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝè
ɸ.ɺ. ʗʙʣʦʢʦʚ



çʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝè  ʵʪʦ:

Å- çʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʳʥʝʰʥʝʛʦ 
ʧʦʢʦʣʝʥʠʷ, ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ 
ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʚʦʠ 
ʩʦʙʩʪʚʝʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠè (ʂʦʤʠʩʩʠʷ ɹʨʫʥʜʣʘʥʜ, 
1992).  

Å-ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ 
ʬʠʟʠʯʝʩʢʦʛʦ, ʧʨʠʨʦʜʥʦʛʦ ʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 
ʢʘʧʠʪʘʣʘ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʨʦʩʪ (ʠʣʠ ʭʦʪʷ ʙʳ 
ʥʝ ʫʤʝʥʴʰʝʥʠʝ) ʵʪʦʛʦ ʢʘʧʠʪʘʣʘ(ɺʩʝʤʠʨʥʳʡ ʙʘʥʢ, 

2010-ʝ ʛʛ.).



ʇʩʠʭʦʣʦʛʠʯʝʩʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʘʷ ʠʜʝʦʣʦʛʠʷ 

çʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷè ʩʪʘʣʘ ʤʝʡʥʩʪʨʠʤʦʤ ʚ 

ʪʝʦʨʠʠ, ʠ ʨʘʩʭʦʞʠʤ ʪʝʨʤʠʥʦʤ ʚ ʧʦʣʠʪʠʢʝ

ʥʦ ʥʠ ʏʝʣʦʚʝʯʝʩʪʚʦ, 

ʥʠ ʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ,

ʥʝ  ʧʦʰʣʠ ʧʦ ʧʫʪʠ çʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷè



ʉʠʪʫʘʮʠʷ ʩ ʚʦʧʣʦʱʝʥʠʝʤ ʠʜʝʠ çʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷè  ʧʦʧʘʣʘ ʚ ʢʘʪʝʛʦʨʠʶ

çʛʣʘʜʢʦ ʙʳʣʦ ʥʘ ʙʫʤʘʛʝ, ʜʘ ʟʘʙʳʣʠ ʧʨʦ ʦʚʨʘʛʠè:

- ʨʘʩʪʫʱʝʝ ʟʘʛʨʷʟʥʝʥʠʝ ʙʠʦʩʬʝʨʳ, ʥʘʢʦʧʣʝʥʠʝ ʦʪʭʦʜʦʚ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ [çʛʣʦʙʘʣʴʥʳʝè ʠ çʚʝʯʥʳʝè 

ʭʠʤʠʯʝʩʢʠʝ  ʧʦʣʣʶʪʘʥʪʳ, ʬʠʟʠʯʝʩʢʦʝ (ʨʘʜʠʘʮʠʦʥʥʦʝ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ, 
ʢʦʨʧʫʩʢʫʣʷʨʥʦʝ) ʟʘʛʨʷʟʥʝʥʠʝ];

- ʨʘʩʰʠʨʷʶʱʝʝʩʷ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʭ 
ʢʘʪʘʩʪʨʦʬ[ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ (ʥʘʚʦʜʥʝʥʠʷ, ʟʘʩʫʭʠ, 

ʧʨʠʨʦʜʥʳʝ ʧʦʞʘʨʳ,  ʫʨʘʛʘʥʳ, ʪʦʨʥʘʜʦ, ʨʦʩʪ ʫʨʦʚʥʷ ʦʢʝʘʥʘ)];

- ʠʩʪʦʱʝʥʠʝʥʝʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠ ʜʝʛʨʘʜʘʮʠʷ 
ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ(ʚ ʪ.ʯ. ïʥʝʦʙʨʘʪʠʤʦʝ 

ʩʦʢʨʘʱʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ);

-ʥʘʢʦʧʣʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʛʨʫʟʘ ʚ ʧʦʧʫʣʷʮʠʷʭ 
ʯʝʣʦʚʝʢʘ.



ʂʘʟʘʣʦʩʴ ʙʳ, ʩ ʯʝʣʦʚʝʢʦʤ ʚʩʝ ʚ ʧʦʨʷʜʢʝ : 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ, 

ʩʥʠʞʘʝʪʩʷ ʤʣʘʜʝʥʯʝʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ

ʅʦ ʵʪʦ ʙʣʘʛʦʧʦʣʫʯʠʝ ʦʙʤʘʥʯʠʚʦ.

ʄʳ ʞʠʚʝʤ ʜʦʣʴʰʝ ʟʘ ʩʯʝʪ ʧʨʦʛʨʝʩʩʘ ʤʝʜʠʮʠʥʳ

(ʣʫʯʰʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʣʫʯʰʝʝ ʣʝʯʝʥʠʝ, ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʝ ʣʝʢʘʨʩʪʚʘ)



ʊʘʢ ʞʝ, ʢʘʢ  ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʝʤʢʦʩʪʴ ʙʠʦʩʬʝʨʳ 

ʙʳʣʘ ʠʩʯʝʨʧʘʥʘ ʦʢʦʣʦ 1960-ʭ ʛʛ. (ʙʠʦʤʘʩʩʘ ʏʝʣʦʚʝʯʩʪʚʘ 

ʧʨʝʚʳʩʠʣʘ ʙʠʦʤʘʩʩʫ ʩʫʰʠ, ʠ ʚʩʝ ʫʚʝʣʠʯʠʚʘʶʱʝʝʩʷ ʯʠʩʣʦ 

ʥʘʟʝʤʥʳʭ ʠ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʧʝʨʝʩʪʘʣʦ ʩʘʤʦʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ)

Åʪʘʢ ʠ ʨʝʟʝʨʚʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ  

ʧʝʨʝʥʦʩʠʪʴ ʟʘʛʨʷʟʥʝʥʠʝ ʠʩʯʝʨʧʘʥʳ ï

ʥʘʯʘʣʩʷ ʨʦʩʪ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

(ʤʫʪʘʮʠʦʥʥʦʛʦ) ʛʨʫʟʘ.



ʍʠʤʠʯʝʩʢʠʝ ʠ ʨʘʜʠʘʮʠʦʥʥʳʝ ʬʘʢʪʦʨʳ ʫʚʝʣʠʯʠʚʘʶʪ 

ʯʘʩʪʦʪʫ ʚʩʝʭ ʤʫʪʘʮʠʡ (ʛʝʥʝʨʘʪʠʚʥʳʭ ʠ ʩʦʤʘʪʠʯʝʩʢʠʭ, ʥʝʡʪʨʘʣʴʥʳʭ, 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ).

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ (ʠʣʠ ʤʘʣʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ) ʝʩʪʝʩʪʚʝʥʥʦʛʦ

ʦʪʙʦʨʘ ʚ ʧʦʧʫʣʷʮʠʷʭ ʯʝʣʦʚʝʢʘ, ʩʥʠʞʘʶʱʠʝ

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ (ʧʦʣʫʣʝʪʘʣʴʥʳʝ) ʤʫʪʘʮʠʠ ʥʝ

ʫʜʘʣʷʶʪʩʷ, ʢʘʢ ʫ ʜʨʫʛʠʭ ʚʠʜʦʚ, ʠ ʜʦʣʞʥʳ 

ʥʘʢʘʧʣʠʚʘʪʴʩʷ  ʚ ʛʝʥʦʬʦʥʜʝ ʏʝʣʦʚʝʯʝʩʪʚʘ. 

ʕʪʦʪ çʛʝʥʝʪʠʯʝʩʢʠʡ ʛʨʫʟè, ʧʦʭʦʞʝ, ʫʞʝ ʦʧʘʩʥʦ ʚʦʟʨʦʩ, ʠ

ʙʫʜʝʪ ʨʘʩʪʠ ʜʘʣʴʰʝ ʧʦʩʢʦʣʴʢʫ, ʚʳʟʳʚʘʶʱʠʝ ʝʛʦ ʨʦʩʪ

ʭʠʤʠʯʝʩʢʦʝ ʠ ʬʠʟʠʯʝʩʢʦʝ (ʚ ʪ.ʯ. ʨʘʜʠʘʮʠʦʥʥʦʝ)

ʟʘʛʨʷʟʥʝʥʠʝ ʥʝ ʫʤʝʥʴʰʘʝʪʩʷ. 



ɸ. ʗʙʣʦʢʦʚ,  2013

ɺʩʝʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʛʥʦʟʳʧʨʝʜʧʦʣʘʛʘʣʠ:

ʢ ʥʘʯʘʣʫ XXI ʚ. 8 - 9 ʤʣʨʜ. ʯʝʣʦʚʝʢ
(ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ å 2 % ʚ ʛʦʜ)

ʆʜʥʘʢʦ ʩ ʩʝʨʝʜʠʥʳ 60-ʭʭ ʛʛ. ʍʍ ʚ. ʪʝʤʧ ʨʦʩʪʘ ʩʦʢʨʘʪʠʣʩʷʜʦ 1,65 %.

ɺ  2001 ʛ. ʦʢʘʟʘʣʦʩʴ 

ʪʦʣʴʢʦʐɽʉʊʔ ʤʣʨʜ.
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ʈʘʩʭʦʞʜʝʥʠʝʥʘ 30 % ʤʝʞʜʫ 

ʧʨʦʛʥʦʟʠʨʦʚʘʚʰʝʡʩʷ ʠ ʨʝʘʣʴʥʦʡ 

ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ

ʩʚʷʟʘʥʦ

ʩ ʥʝʜʦʫʯʝʪʦʤ ʚʣʠʷʥʠʷ

ʭʠʤʠʯʝʩʢʦʛʦ ʠ
ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ
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ɸ. ɼ. ʉʘʭʘʨʦʚ (1958) ʨʘʩʩʯʠʪʘʣ, ʯʪʦ ʚʟʨʳʚ 

ʤʝʛʘʪʦʥʥʦʡ ʙʦʤʙʳ ʚ ʘʪʤʦʩʬʝʨʝ ʧʨʠʚʝʜʝʪ

ʚ ʯʨʝʜʝ ʧʦʢʦʣʝʥʠʡ ʢ 10 000 ʧʦʛʠʙʰʠʤ ʦʪ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʙʦʣʝʟʥʝʡ ʠ ʨʘʢʦʚ. 

266 ʄʝʛʘʪʦʥʥ ʙʦʣʝʝ ʯʝʤ 500 

ʘʪʦʤʥʳʭ ʚʟʨʳʚʦʚ ʚ ʘʪʤʦʩʬʝʨʝʜʦʣʞʥʳ ʧʨʠʚʝʩʪʠ ʢ 

ʛʠʙʝʣʠ 2 ʤʣʥ. 660 ʪʳʩ. ʯʝʣʦʚʝʢ ʚ ʯʨʝʜʝ ʧʦʢʦʣʝʥʠʡ 

(ʙʦʣʝʝ 1 ʤʣʥ. ʚ ʍʍ ʚʝʢʝ).

ʕʪʠ ʨʘʩʯʝʪʳ ʦʢʘʟʘʣʠʩʴ ʩʠʣʴʥʦ ʟʘʥʠʞʝʥʥʳʤʠ.



ʉʤʝʨʪʥʦʩʪʴʧʦʩʣʝ 

ʨʦʜʦʚ ʚ ʧʝʨʚʳʡ ʜʝʥʴ 

(1), ʟʘ 4 ʥʝʜʝʣʠ (2);

ʯʠʩʣʦ 

ʤʝʨʪʚʦʨʦʞʜʝʥʥʳʭ

(3) ʚ ʉʐɸ (ʘ) ʠ 

ɸʥʛʣʠʠ (ʙ). 

4 - ʫʨʦʚʥʠ ʚʳʧʘʜʝʥʠʷ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ 
Sr-90 (4)ʠ Cs-137 (5).

6 ïSr-90 ʚ ʤʦʣʦʢʝ.
(Whyte,1992; Playford et al., 1992)
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