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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ. ɺʥʝʜʨʝʥʠʝ ʚ ʧʨʦʤʳʰʣʝʥʥʳʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʩʝʢʪʦʨ ʨʝʩʧʫʙ-

ʣʠʢʠ ʧʝʨʝʨʘʙʦʪʢʠ ʤʝʩʪʥʳʭ ʩʳʨʴʝʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦ-

ʩʪʝʡ ʚ ʨʘʟʚʠʪʠʠ ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʧʝʨʩʧʝʢʪʠʚ ʥʘ ʙʫʜʫʱʝʝ ʦʪ-

ʨʘʩʣʝʡ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʠ ʜʘʥʥʘʷ ʟʘʜʘʯʘ 

ʧʨʦʜʠʢʪʦʚʘʥʘ ʧʨʦʙʣʝʤʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʠʤʝʶʱʠʤʠʩʷ ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʟʚʘʥʳ ʪʝʤʧʘʤʠ ʨʘʟʚʠʪʠ ̫ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʩʪʨʘʥʳ ʥʘ ʧʝʨʠʦʜ 2022-2026 ʛʛ., ʪʘʢʞʝ ʠʤʝʶʱʠʤʠʩʷ ʪʨʫʜʥʦʩʪʷʤʠ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʚʦʧʨʦʩʘʭ  ʦʙʝʩʧʝʯʝʥʠʷ ʤʝʩʪʥʳʤʠ ʩʳʨʴʝ-

ʚʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ  ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ. ɼʣʷ ʘʢʪʠʚʠʟʘʮʠʠ  

ʫʩʠʣʠʡ ʚ ʨʝʰʝʥʠʠ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʨʘʩʰʠʨʝ-

ʥʠʝ ʬʨʦʥʪʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ (ʧʨʠʢʣʘʜʥʳʭ ʠ  ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭʠʩʩʣʝʜʦ-

ʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ), ʥʘʧʨʘʚʣʷʪʴ ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘ  ʨʘʟʨʘʙʦʪʢʫ ʠ ʚʥʝʜʨʝʥʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʮʝʣʦʤ, ʚ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ  ʨʘʟʚʠʪʠʝ ʘʪʦʤʥʦʡ ʦʪʨʘʩʣʠ  ʧʨʦʠʩʭʦʜʠʪ ʚʳ-

ʩʦʢʠʤʠ ʪʝʤʧʘʤʠ, ʯʪʦʙʳ ʵʪʦ ʨʘʟʚʠʪʠʝ ʙʳʣʦ ʝʱʸ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ, ʥʝʦʙʭʦʜʠʤʦ 

ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ ʠ ʧʨʦʙʣʝʤʳ ʘʪʦʤʥʦʡ ʦʪʨʘʩʣʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ, ʚʦ-ʧʝʨ-

ʚʳʭ, ʵʪʦ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʧʦʠʩʢʘ ʥʦʚʳʭ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, 

ʚʦ-ʚʪʦʨʳʭ, ʧʨʦʙʣʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʫʨʘʥʦʩʦʜʝʨ-

ʞʘʱʠʭ ʨʫʜ, ʘ ʪʘʢʞʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʧʨʘʚ-

ʣʷʪʴ ʥʘ  ʧʝʨʝʨʘʙʦʪʢʫ ʙʝʜʥʳʭ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʠ ʦʪʭʦʜʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ 

ʧʦʩʣʝ ʧʨʠʟʚʦʜʩʪʚ ʫʨʘʥʘ, ʛʜʝ ʩʦʜʝʨʞʘʥʠʷ ʫʨʘʥʘ ʥʠʟʢʠʝ. ʂʨʦʤʝ ʫʢʘʟʘʥʥʳʭ ʧʨʦ-

ʙʣʝʤ, ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʫʨʘʥʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʷʚ-

ʣʷʝʪʩʷ  ʨʘʟʨʘʙʦʪʢʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ, ʫʧʨʦʱʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʠʭ ʩ ʚʢʣʶʯʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʩʦʨʙʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʵʬʬʝʢʪʠʚʥʳ ʜʣʷ ʩʦʨʙ-

ʮʠʠ ʥʘ ʥʠʭ ʫʨʘʥʘ. 

ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʟʘʚʦʜ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʛʦʨʦʜʝ 

ɹʫʩʪʦʥ, ʥʝ ʨʘʙʦʪʘʝʪ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʥʝʪ ʧʦʜʭʦʜʷʱʠʭ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʡ ʫʨʘʥʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʙʦʪʘ ʟʘʚʦʜʘ "ʊʘʜʞʠʢʨʝʜʤʝʪ" 
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ʜʦʣʞʥʘ ʥʘʧʨʘʚʣʷʪʴʩʷ ʥʘ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ ʨʝʩʧʫʙʣʠʢʠ, ʘ ʫʨʘʥʦʚʘʷ ʧʨʦʜʫʢʮʠʷ 

(ʚ ʚʠʜʝ ʦʢʩʠʜʘ ʫʨʘʥʘ), ʟʘʥʠʤʘʣʘ ʙʳ ʟʥʘʯʠʤʦʝ ʤʝʩʪʦ ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʤ ʨʘʟʚʠʪʠʠ. ʇʦʵʪʦʤʫ, ʘʢʪʫʘʣʴʥʦʡ  ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʧʨʠʥʮʠʧʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʧʝʨʝʨʘʙʦʪʢʫ ʫʨʘʥʦʩʦ-

ʜʝʨʞʘʱʠʭ ʨʫʜ ʠ ʫʨʘʥʦʚʳʭ ʦʪʭʦʜʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ 

ʨʝʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʩʪʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʢʪʠʚʥʦʡ ʜʝ-

ʪ̫ʝʣʴʥʦʩʪʠ ɻʋʇ "ɺʦʩʪʦʢʨʝʜʤʝʪ" (ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ɻʋʇ "ʊʘʜʞʨʝʜʤʝʪ") ʚ ʩʦ-

ʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʧʨʦʠʟʦʰʣʦ ʦʙʨʘʟʦʚʘʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʜʠʦʘʢʪʠʚ-

ʥʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʚʘʣʦʚ. ʏʪʦʙʳ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʠʭ ʥʝʛʘ-

ʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ, ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ 

ʨʝʝhʥʠʝ ʧʨʦʙʣʝʤ ʧʦ ʫʧʨʘʚʣʝʥʠ ʁʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʦʪʭʦʜʘʤʠ. ɿʘʯʘʩʪʫʶ ʠʭ ʤʝʩʪʘ 

ʥʘʭʦʞʜʝʥʠʷ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʚʘʞʥʳʭ ʚʦʜʥʳʭ ʘʨ-

ʪʝʨʠʡ (ʨʝʢʘ ʉʳʨʜʨʴʷ) ʠ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ. ʅʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʭ ʚ ʦʩʥʦʚʥʦʤ 

ʦʪʩʫʪʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʘ ̫ʟʘʱʠʪʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʛʨʘʥʠʯʠʪʴ ʚʨʝʜʥʦʝ ʚʣʠʷʥʠʝ ʨʘ-

ʜʠʦʥʫʢʣʠʜʦʚ ʥʘ ʧʨʠʨʦʜʥʫʶ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʦʪʭʦʜʦʚ ʫʨʘ-

ʥʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʦʪʚʘʣʳ ʷʚʣʷʶʪʩʷ ʦʧʘʩʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʦʥʠ ʟʘʛʨʷʟ-

ʥ̫ ʶʪ ʧʦʜʟʝʤʥʝr ʚʦʜr, ʘʪʤʦʩʬʝʨʫ, ʨʘʩʪʠʪʝʣʴʥʳʡ ʤʠʨ ʠ ʧʦʯʚʝʥʥʳʝ ʧʦʢʨʦʚʳ. 

ɺʘʞʥʳʤ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʚʪʦ-

ʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʧʨʦʠʟʦʰʣʦ 

ʚ ʧʨʦʮʝʩʩʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʨʘʥʦʜʦʙʳʚʘʶʱʝʡ ʠ ʫʨʘʥʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚ ʧʨʦʮʝʩʩʘʭ ʠʭ ʨʝʢʫʣʴʪʠʚʘʮʠʠ. ɹʣʘʛʦʜʘʨʷ ʫʩʠʣʠʷʤ ʇʨʘ-

ʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʠ ʈʦʩʘʪʦʤʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʥʘ ʦʩ-

ʥʦʚʘʥʠʠ ʚʳʧʦʣʥʝʥʠʷ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ "ʈʝʢʫʣʴʪʠʚʘʮʠʷ 

ʪʝʨʨʠʪʦʨʠʡ ʛʦʩʫʜʘʨʩʪʚ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʫʨʘʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʦʠʟ-

ʚʦʜʩʪʚ", ʚ ʪʝʯʝʥʠʝ 2022-2023 ʛʛ. ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ (ʨʝ-

ʢʫʣʴʪʠʚʘʮʠʷ) ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ʀʩʪʠʢʣʦʣ ʥʘ ʥʝʢʦʪʦʨʳʭ ʙʳʚʰʠʭ ʦʙʲʝʢʪʘʭ ʫʨʘʥʦ-

ʜʦʙʳʚʘʶʱʠʭ ʠ ʫʨʘʥʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ. 
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ʆʜʥʦʚʨʝʤʝʥʥʦ  ʢ ʫʢʘʟʘʥʥʦʤʫ ʥʫʞʥʦ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝ-

ʪʠʷ ʰʠʨʠʪʩʷ ʥʘʫʯʥʦ-ʠʩʩʜʦʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʨʘʟʨʘʙʦʪʢʝ, ʘʧʨʦʙʠʨʦʚʘ-

ʥʠʶ ʠ ʚʥʝʜʨʝʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʫʨʘ-

ʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʠ ʨʫʜ ʩ ʮʝʣʴʶ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʥʠʭ ʫʨʘʥʦʚrʭ ʢʦʥʮʝʥʪʨʘʪʦʚ. 

ʅʝʦʙʭʦʜʠʤʳʤ  ʬʘʢʪʦʨʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩ ̫ ʧʨʦʚʝʜʝʥʠʝ  ʰʠʨʦʢʦʛʦ ʬʨʦʥʪʘ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ, ʚ ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʢʣʶʯʝʥʳ ʠʟʫʯʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 

ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ, ʩʢʣʘʜʠʨʦʚʘʥʥʳʭ ʚ ʫʨʘ-

ʥʦʚʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʥʘʢʦʧʣʝʥʳ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʫʨʘʥʦʩʦ-

ʜʝʨʞʘʱʠʭ ʨʫʜ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʟʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʠʪʴ ʚʦʧʨʦʩʘʤ ʙʝʟʦʧʘʩ-

ʥʦʤʫ ʠʟʚʣʝʯʝʥʠʶ ʵʪʠʭ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ  ʠʟ ʪʝʨʨʠʪʦʨʠʨʠʡ ʭʚʦʩʪʦʭʨʘ-

ʥʠʣʠʱ ʩ ʮʝʣʴʶ ʠʭ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʨʘʙʦʪʢʠ. 

ʀʥʪʝʨʝʩʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʪʝʤʦʡ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʚʳʜʝʣʝʥʠ ̫ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʠʟ ʭʚʦʩʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʭʚʦ-

ʩʪʦʭʨʘʥʠʣʠʱʘʭ ʛʦʨʦʜʘ ɹʫʩʪʦʥ ʊʘʜʞʠʢʠʩʪʘʥʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ ʧʝʨʝʨʘʙʦʪʢʠ ʵʪʠʭ ʦʪʭʦʜʦʚ ʠ ʩʦʨʙʮʠʠ ʫʨʘʥʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʤʝʶʪʩʷ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʠʟ ʥʠʭ ʫʨʘʥʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʚ ʚʠʜʝ ʦʢʩʠʜʘ ʫʨʘʥʘ (U3O8 - 

ʞʸʣʪʦʛʦ ʢʝʢʘ). 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʛʦʨʦʜʝ ɹʫʩʪʦʥ (ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ "ʂʘʨʪʘ 1-9") ʥʘʢʦʧ-

ʣʝʥr ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʙʲyʤr  ʫʨʘʥʦʚʦʛʦ ʥʘʩʣʝʜʠʷ ʉʉʉʈ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚ-

ʣʷʪʴ ʨʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ. ʄʥʦʛʦʦʙʨʘʟʠʝ ʦʙʲʝʢʪʦʚ ʫʨʘʥʦʚʦʛʦ ʥʘʩʣʝ-

ʜʠ,̫ ʩʨʝʜʠ ʢʦʪʦʨʳʭ  ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ, ʟʘʙʘʣʘʥʩʦʚʳʝ ʨʫʜr, ʦʪʚʘʣʳ, ʰʘʭʪʥʳʝ 

ʚʦʜr ʠ ʜʨʝʥʘʞʠ ʦʙʷʟʳʚʘʪʁ ʥʘʩ ʧʨʠʥʠʤʘʪʴ ʩʨʦʯʥʳʝ ʫʩʠʣʠʷ, ʯʪʦʙʳ ʨʝʰʠʪʴ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʜʠʘʮʠʦʥʥʳʤ ʟʘ-

ʛʨʷʟʥʝʥʠʝʤ.  

ʈʘʥʝʝ ʙʳʣʠ ʧʨʝʜʧʨʠʥʷʪʳ ʧʦʧʳʪʢʠ ʩʦ ʩʪʦʨʦʥʳ ɸʛʝʥʪʩʪʚʘ ʧʦ ʭʠʤʠʯʝʩʢʦʡ, 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ, ʨʘʜʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʷʜʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ɸʍɹʈʗɹ) ʅʘʮʠʦʥʘʣʴ-

ʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʊʘʜʞʠʢʠʩʪʘʥʘ (ʅɸʅʊ) ʧʦ ʠʟʫʯʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʭʚʦʩʪʦʭʨʘʥʠ-

ʣʠ ɦ ʦʪʭʦʜʦʚ ʫʨʘʥʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʩʪʨʘʥʳ. ʕʪʠ ʚʦʧʨʦʩʳ ʠʟʫʯʘʣʠʩʴ ʩʦʪʨʫʜʥʠʢʘʤʠ ɸʍɹʈʗɹ ʅɸʅʊ ï ʄʠʨʩʘʠʜʦʚʳʤ 
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ʋ. ʄ., ʍʘʢʠʤʦʚʳʤ ʅ., ʄʠʨʩʘʠʜʟʦʜʘ ʀ. ʏʘʩʪʠʯʥʦ ʦʪʜʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦ-

ʙʣʝʤ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʛʦʨʦʜʘ ɹʫʩʪʦʥ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦ ʩʪʦʨʦʥʳ ʩʦʪʨʫʜʥʠʢʦʚ 

ɸʍɹʈʗɹ ʅɸʅʊ ï ʄʠʨʩʘʠʜʟʦʜʘ ʀ., ɹʘʨʦʪʦʚʘ ɹ. ɹ. ʠ ʜʨʫʛʠʭ. ʇʦʵʪʦʤʫ ʠʥʪʝʨʝʩʥʘ 

ʩʪʝʧʝʥʴ ʥʘʫʯʥʦʡ ʦʩʚʦʝʥʥʦʩʪʠ ʵʪʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ, ʘ ʪʘʢʞʝ ʧʝʨʝʨʘʙʦʪʢʘ ʫʨʘ-

ʥʦʩʦʜʝʨʞʘʱʝʡ ʨʫʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʡ "ʊʘʥʟʠʤ" ʠ "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ", 

ʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʥʳ ʪʦʣʴʢʦ ʯʘʩʪʠʯʥʦ ʠ ʬʨʘʛʤʝʥʪʘʨʥʦ. 

ʈʘʟʚʠʪʠʝ ʫʢʘʟʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʥʠʮʠʠʨʦʚʘʣʦʩʴ ʨʘʟʨʘʙʦʪʢʦʡ, ʧʨʠʥʷ-

ʪʠʝʤ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ ʅʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʨʠʦʨʠʪʝʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. 

ʀʩʭʦʜʷ ʠʟ ʦʙʦʟʥʘʯʝʥʥʳʭ ʧʨʦʙʣʝʤ, ʚ ɸʛʝʥʪʩʪʚʝ ʧʦ ʭʠʤʠʯʝʩʢʦʡ, ʙʠʦʣʦʛʠʯʝ-

ʩʢʦʡ, ʨʘʜʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʷʜʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ɸʍɹʈʗɹ) ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝ-

ʤʠʠ ʥʘʫʢ ʊʘʜʞʠʢʠʩʪʘʥʘ (ʅɸʅʊ) hʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʘ  ʠ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʰʠ-

ʨʷʪʴʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘ ̫ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʘʩʘʶʱʘʷʩʷ  ʧʨʦʙʣʝʤ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʚʥʝʜʨʝʥʠʷ ʩʧʦʩʦʙʦʚ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʘ ʠʟ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʦʜʝʨʞʘʱʠʭ 

ʫʨʘʥ. ʊʨʝʙʫʝʪʩʷ ʪʱʘʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʪʘʢ ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ  ʠ ʵʢʦʥʦʤʠʯʝʩʢʘ ̫ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪ ɹʨʘʟʨʘ-

ʙʦʪʢʠ ʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘʭʦʜʷʪʩʷ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʧʝ-

ʨʝʜ ʢʦʪʦʨʳʤʠ ʩʪʘʚʠʪʩʷ ʟʘʜʘʯʘ ʥʝ ʪʦʣʴʢʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ  ʫʨʘʥʘ ʠ 

ʝʛʦ ʩʦʝʜʠʥʝʥʠʡ, ʥʦ ʪʘʢʞʝ ʠ ʚʦʧʨʦʩʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʙʝʟʦʧʘʩʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʫʨʘ-

ʥʦʩʦʜʝʨʞʘʱʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʢʘʟʘʥʥʳʤ, ʥʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʦʨʤʠʨʫʝʪ ʚʘʞʥʫ  ʁ

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫ  ʁʟʘʜʘʯʫ - ʵʪʦ ʠʟʚʣʝʯʝʥʠʝ ʫʨʘʥʘ ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʫʜ ʠ ʦʪ-

ʭʦʜʦʚ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ, ʚʢʣʶʯʘʷ  ʩʦʨʙʮʠʦʥʥʳʝ ʩʧʦʩʦʙʳ 

ʥʘ ʦʩʥʦʚʝ ʤʝʩʪʥʳʭ ʩʦʨʙʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɺ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʣʫʯʝʥʳ ʠ ʦʙʩʫʞʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ:   

- ʘʥʘʣʠʟ ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʦʚ ʫʨʘʥʦʚʳʭ ʨʫʜ ʠ  

ʫʨʘʥʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷ "ʊʘʥʟʠʤ"; 
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- ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʨʘʥʦʚʦʡ ʨʫʜr ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʷ "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ", ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʈʌɸ ʠ 

ɼʊɸ; 

- ʧʨʦʚʝʜʝʥʠʝ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʨʘʟʣʦʞʝʥʠʷ ʫʨʘʥʦʩʦʜʝʨʞʘʱʝʡ 

ʨʫʜr ʩ ʧʦʤʦʱʴʶ ʩʝʨʥʦʡ ʢʠʩʣʦʪ;r 

- ʧʝʨʝʨʘʙʦʪʢʘ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ, ʭʨʘʥʷʱʠʭʩʷ ʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ 

ʛʦʨʦʜʘ ɹʫʩʪʦʥ; 

- ʠʟʫʯʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʚʦʡ  

ʨʫʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ "ʊʘʥʟʠʤ", ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʨʦʚʝʨʢʘ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʠʟʚʣʝʯʝ-

ʥʠʶ ʠʟ ʵʪʦʡ ʨʫʜʳ ʫʨʘʥʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ; 

- ʧʝʨʝʨʘʙʦʪʢʘ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʚʦʜ ʩ ʚʳʜʝʣʝʥʠʝʤ ʠʟ ʥʠʭ ʫʨʘʥʦʚʦʛʦ ʢʦʥ-

ʮʝʥʪʨʘʪʘ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ; 

- ʤʦʥʠʪʦʨʠʥʛ ʨʘʜʦʥʘ ʠ ʠʟʦʪʦʧʘ Cs-137 ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ; 

- ʦʮʝʥʢʘ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ. 

ʇʨʦʚʝʜʝʥʥʘʷ ʨʘʙʦʪʘ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʫʨʘʥʦʚʳʭ ʨʫʜ ʠ ʦʪʭʦʜʦʚ ʪʨʝʙʫʝʪ ʩʚʷʟʠ 

ʩ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʚ ʨʘʙʦʪʝ ʪʘʢʞʝ ʨʝʝhʥʳ 

ʧʨʦʙʣʝʤʳ ʨʘʜʠʘʮʠʦʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʩʪʨʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʩʥʦʚʳ 

ʦʯʠʩʪʢʠ ʚʦʜ ʦʪ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʢʦʘʛʫʣʷʥʪʘʤʠ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʥʘʤʠ ʤʝʩʪʥʳʤʠ 

ʩʳʨʴʝʚʳʤʠ ʩʦʨʙʝʥʪʘʤʠ. 

ɺ ʨʘʙʦʪʝ ʦʮʝʥʝʥʦ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʨʝʢ ɿʝʨʘʚʰʘʥ ʠ ʉʳʨʜʘʨʴ.̫ ʇʨʦʚʝʜʝʥʘ ʨʘ-

ʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʫʨʘʥʦʚʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʊʘʜʞʠʢʠʩʪʘʥʘ. ʈʘʟʨʘʙʦʪʘʥ 

ʩʧʦʩʦʙ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʪʘʢ ʢʘʢ ʨʘʜʠʘʮʠʦʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʩʠʪʫʘʮʠʷ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʠ ʪʨʝʙʫʝʪ ʩʚʦʝʛʦ ʨʝʰʝʥʠʷ. 

ʉʪʝʧʝʥʴ ʥʘʫʯʥʦʡ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʠʟʫʯʘʝʤʦʡ ʧʨʦʙʣʝʤʳ. ɺ ɸʛʝʥʪʩʪʚʝ 

ʧʦ ʭʠʤʠʯʝʩʢʦʡ, ʙʠʦʣʦʛʠʯʝʩʢʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʷʜʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʅɸʅ ʊʘ-

ʜʞʠʢʠʩʪʘʥʘ ʠʩʩʣʝʜʫʶʪʩʷ ʚʦʧʨʦʩʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʠʟʫʯʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝ-

ʩʢʠʭ ʦʩʥʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʊʘʜʞʠ-

ʢʠʩʪʘʥʘ, ʘ ʪʘʢʞʝ ʠʟ ʦʪʭʦʜʦʚ ʫʨʘʥʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʫʧʝʩʯʘʥʳʭ ʫʨʘʥʩʦʜʝʨ-

ʞʘʱʠʭ ʧʦʯʚ, ʰʘʭʪʥʳʭ ʠ ʜʨʝʥʘʞʥʳʭ ʚʦʜ ʩ ʧʦʣʫʯʝʥʠʝʤ U3O8. ɼʣʷ ʧʝʨʝʨʘʙʦʪʢʠ 
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ʫʨʘʥʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʨʘʟʨʘʙʦʪʘʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ï ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩʨʝʜʠ ʢʦ-

ʪʦʨʳʭ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʩʝʨʥʦʢʠʩʣʦʪʥʳʡ ʤʝʪʦʜ ʚʳʜʝʣʝʥʠʷ ʫʨʘʥʘ. ʉʝʨʥʦʢʠʩʣʦʪʥʳʡ 

ʤʝʪʦʜ ʨʘʟʣʦʞʝʥʠʷ ʫʨʘʥʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʫʨʘʥʦʚʳʡ ʢʦʥʮʝʥ-

ʪʨʘʪ ʠ ʨʘʩʢʨʳʪʴ ʤʝʭʘʥʠʟʤ ʢʠʩʣʦʪʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʨʫʜ.  

ʉʳʨʴʝʚʘʷ ʙʘʟʘ ʜʣʷ ʥʫʞʜ ʫʨʘʥʦʜʦʙʳʚʘʶʱʝʡ ʠ ʫʨʘʥʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦʡ ʩ ʨʘʟʨʘ-

ʙʦʪʢʦʡ ʠ ʥʘʭʦʞʜʝʥʠʝʤ ʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʪʘʢ ʢʘʢ ʧʦʜʟʝʤʥʦʝ ʠ ʢʫʯʥʦʝ ʚʳ-

ʱʝʣʘʯʠʚʘʥʠʝ ʠʟ-ʟʘ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ ʪʨʫʜʥʦ ʧʨʠʤʝʥʷʝʪʩʷ. 

ʋʨʘʥʩʦʜʝʨʞʘʱʠʝ ʨʫʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʊʘʜʞʠʢʠʩʪʘʥʘ ʤʦʛʫʪ ʙʳʪ ɹʧʝʨʩʧʝʢ-

ʪʠʚʥʳʤʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʟ ʥʠʭ ʫʨʘʥʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ, ʠ ʜʣʷ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʳ ʦʙʦʙʱʸʥʥʳʝ ʠ ʫʧʨʦʱʥyʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ, 

ʪʘʢ ʢʘʢ ʩʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʚʳʭ ʨʫʜ ʠ ʦʪʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦʡ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʠʟʫʯʝʥʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʨʘʜʠʘʮʠʦʥʥʦ-

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʩʪʨʘʥʝ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ. 

ʉʚʷʟʴ ʨʘʙʦʪʳ ʩ ʥʘʫʯʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ (ʧʨʦʝʢʪʘʤʠ), ʪʝʤʘʤʠ. ɼʘʥʥʦʝ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʳʭ ʪʝʤ ɸʛʝʥʪʩʪʚʘ ʧʦ 

ʍɹʈʗ ʙʝʟʦʧʘʩʥʦʩʪʠ: "ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʚʳʜʝʣʝʥʠʷ ʫʨʘʥʦʚʳʭ ʢʦʥʮʝʥ-

ʪʨʘʪʦʚ ʠʟ ʨʫʜ ʠ ʦʪʭʦʜʦʚ" (2020-2024 ʛʛ., ɻʈ ˉ0120 TJ 01030), "ʌʠʟʠʢʦ-ʭʠʤʠʯʝ-

ʩʢʠʝ ʦʩʥʦʚʳ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʘ ʠʟ ʨʫʜ ʠ ʫʨʘʥʩʦʜʝʨʞʘʱʠʭ ʰʘʭʪʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʚʦʜ" (2015-2019 ʛʛ., ɻʈ ̄ 00470 TJ 0115), "ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 

ʦʙʲʝʢʪʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʨʘʜʠʦʥʫʢʣʠʜʳ" (2020-2024 ʛʛ., ɻʈ ˉ 0120 TJ 01031 ʠ "ʌʠ-

ʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʨʘʜʠʘʮʠʦʥʥʦʡ ʵʢʦʣʦʛʠʠ, ʨʘʟʨʘʙʦʪʢʘ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝ-

ʩʢʠʭ ʢʘʨʪ ʨʝʛʠʦʥʦʚ ʠ ʨʘʜʠʘʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʙʠʦʩʬʝʨʳ ʊʘʜʞʠʢʠʩʪʘʥʘ" 

(2015-2019 ʛʛ., ɻʈ ˉ00471 TJ 0115).  
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ʆɹʑɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈɸɹʆʊʓ 

 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʨʘʙʦʪʢʠ 

ʪʝʭʥʦʛʝʥʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʚʠʜʦʚ ʫʨʘʥʦʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨɹ̫ ʩʪʨʘʥʳ ʠ ʨʘʟʨʘʙʦʪʢʘ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʨʫʜ ʦʪʜʝʣʴʥʳʭ 

ʫʨʘʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʦʪʭʦʜʦʚ ʫʨʘʥʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʩʢʣʘʜʠʨʦʚʘʥʳ ʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ 

ʚʙʣʠʟʠ ʛʦʨʦʜʘ ɹʫʩʪʦʥ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʊʘʜʞʠ-

ʢʠʩʪʘʥʝ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʮʝʣʝʡ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

1. ɸʥʘʣʠʟ ʠ ʦʙʦʙʱʝʥʠʝ ʠʤʝʶʱʠʭʩʷ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ, ʢʘʩʘʶʱʠʭʩʷ 

ʚʦʧʨʦʩʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ, ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ, ʠʟʚʣʝ-

ʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʪʦʚ ʫʨʘʥʘ ʠʟ ʩʦʩʪʘʚʘ ʫʨʘʥʦʚʳʭ ʰʘʭʪʥʳʭ ʚʦʜ ʠ ʜʨʝʥʘʞʝʡ, ʩʨʘʚ-

ʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʦʪʜʝʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʉʅɻ. 

2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʨʘʥʦʩʦʜʝʨʞʘ-

ʱʠʭ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʡ "ʊʘʥʟʠʤ" ʠ "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ" ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʪʘʢʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ, ʢʘʢ ʨʝʥʪʛʝʥʦʬʘʟʦʚʦʛʦ ʘʥʘʣʠʟʘ 

(ʈʌɸ) ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ɼʊɸ).  

3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʘ ʠ 

ʝʛʦ ʩʦʝʜʠʥʝʥʠʡ ʠʟ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʫʨʘʥʩʦʜʝʨʞʘʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

4. ʈʘʟʨʘʙʦʪʢʘ ʦʙʦʙʱʸʥʥʳʭ ʩʭʝʤʘʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʧʝʨʝʨʘʙʦʪʢʫ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ, ʫʨʘʥʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʠ ʧʦʣʫʯʝʥʠʝ ʠʟ 

ʥʠʭ ʫʨʘʥʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ. 

5. ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ ʦʯʠʩʪʢʠ ʚʦʜʳ ʦʪ ʨʘʟʣʠʯ-

ʥʳʭ ʩʦʜʝʨʞʘʥʠʡ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. 

6. ʇʨʦʚʝʜʝʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʊʘʜʞʠ-

ʢʠʩʪʘʥʘ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ.  

7. ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘʤʝʨʦʚ ʦʙʱʝʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʚ ʙʘʩʩʝʡʥʘʭ 

ʨʝʢ ɿʝʨʘʚʰʘʥ ʠ ʉʳʨʜʘʨʴ̫. 
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8. ʈʘʟʨʘʙʦʪʢʘ  ʠ ʘʧʨʦʙʘʮʠʷ ʤʝʪʦʜʘ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

9. ʀʟʫʯʝʥʠʝ ʧʨʦʙʣʝʤʳ ʨʘʜʦʥʘ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ. 

10. ʄʦʥʠʪʦʨʠʥʛ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʠʟʦʪʦʧʘ ʮʝʟʠʡ-137 ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

11. ʇʨʦʚʝʜʝʥʠʝ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦ ʊʘʜʞʠʢʠʩʪʘʥʫ ʠ ʨʘʟ-

ʨʘʙʦʪʢʘ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʩʪʨʘʥʳ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʨʫʜʳ ʠʟ ʫʨʘʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

"ʊʘʥʟʠʤ" ʠ "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ" ʠ ʦʪʭʦʜʦʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʛ. ɹʫʩʪʦʥ, 

ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʟʫʯʝʥʠʷ ʭʠʤʠʢʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, 

ʠʟʫʯʝʥʠʷ ʠʩʭʦʜʥʳʭ ʚʝʱʝʩʪʚ, ʧʦʣʫʧʨʦʜʫʢʪʦʚ ʠ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ (U3O8). ʀʟʫ-

ʯʝʥʠʝ ʦʩʥʦʚ ʦʯʠʩʪʢʠ ʚʦʜ ʦʪ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʨʘʜʠʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ, ʨʘʟʨʘʙʦʪʢʘ 

ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʦʩʥʦʚ ʧʦ ʠʟʚʣʝʯʝʥʠʶ ʫʨʘʥʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ ʠʟ ʨʫʜ ʠ ʦʪʭʦʜʦʚ. ʈʘʜʠʦʵʢʦʣʦ-

ʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʫʨʘʥʦʚʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʨʘʜʦʥʦʚʳʡ ʤʦʥʠʪʦ-

ʨʠʥʛ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʝʭʥʦʛʝʥʥʦʛʦ ʠʟʦʪʦʧʘ ʮʝʟʠʡ-137 ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʠ 

ʩʦʩʪʘʚʣʝʥʳ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʨʘʡʦʥʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ: 

1. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʘ ʠ ʝʛʦ ʩʦ-

ʝʜʠʥʝʥʠʡ ʠʟ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʡ "ʊʘʥʟʠʤ" ʠ "ʎʝʥʪʨʘʣʴʥʳʡ 

ʊʘʜʞʠʢʠʩʪʘʥ" ʷʚʣʷʶʪʩʷ ʱʝʣʦʯʥʳʝ ʠ ʢʠʩʣʦʪʥʳʝ ʩʧʦʩʦʙʳ; 

2. ɺʳʷʚʣʝʥʳ ʤʝʭʘʥʠʟʤʳ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʣʦʞʝʥʠʝ ʫʢʘ-

ʟʘʥʥʳʭ ʨʫʜ; 

3. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʠʟ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʜ ʠ ʜʨʝʥʘʞʝʡ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦ ʠʟʚʣʝʢʘʪʴ 

ʫʨʘʥ ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʷ; 

4. ʈʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʯʠʱʘʪʴ ʚʦʜʫ ʦʪ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 

ʥʝʡ ʨʘʜʠʦʥʫʢʣʠʜʦʚ; 

5. ʇʨʦʚʝʜʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʨʘʜʠʦʥʫʢʣʠʜʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ; 

6. ʈʘʟʨʘʙʦʪʘʥʳ ʠ ʩʦʩʪʘʚʣʝʥʳ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʨʘʟʣʠʯʥʳʭ ʪʝʨʨʠ-

ʪʦʨʠʡ ʠ ʨʘʡʦʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. 
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ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʥʘʭʦʞʜʝʥʠʠ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʨʘʟʣʦʞʝʥʠʷ ʫʨʘʥʦʚʳʭ ʨʫʜ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʡ "ʊʘʥʟʠʤ" ʠ "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ" ʠ ʦʪʭʦʜʦʚ.  

ʋʩʪʘʥʦʚʣʝʥ ʤʝʭʘʥʠʟʤ ʨʘʟʣʦʞʝʥʠʷ ʨʫʜ ʠ ʦʪʭʦʜʦʚ, ʧʨʦʚʝʜʝʥʘ ʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʘ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʨʘʟʣʦʞʝʥʠʷ ʨʫʜʳ. ʈʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʨʘʜʠʦʵʢʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʨʘʜʦʥʦʚʦʡ ʦʮʝʥʢʠ ʨʘʡʦʥʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʜʠʦʠʟʦʪʦʧʘ ʮʝʟʠʡ-137 ʚ ʧʦʯʚʝʥʥʦʤ ʧʦ-

ʢʨʦʚʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

- ʤʠʥʝʨʘʣʦʛʦ-ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

"ʊʘʥʟʠʤ" ʠ "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ", ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʠʭ ʨʫʜ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʚʢʣʶ-

ʯʘʷ ʘʣʴʬʘ- ʠ ʛʘʤʤʘ-ʩʧʝʢʪʨʦʤʝʪʨʠʶ, ʈʌɸ ʠ ɼʊɸ; 

- ʤʠʥʝʨʘʣʦʛʦ-ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʪʭʦʜʦʚ ʫʨʘʥʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʢʣʘʜʠ-

ʨʦʚʘʥʥʳʭ ʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʛʦʨʦʜʘ ɹʫʩʪʦʥ;  

- ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʟʣʦʞʝʥʠʷ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʡ "ʊʘʥ-

ʟʠʤ" ʠ "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ" ʩʧʦʩʦʙʘʤʠ ʱʝʣʦʯʥʦʛʦ ʠ ʢʠʩʣʦʪʥʦʛʦ ʠʭ ʨʘʟ-

ʣʦʞʝʥʠʷ, ʨʘʟʣʦʞʝʥʠʝ ʦʪʭʦʜʦʚ ʫʨʘʥʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʢʣʘʜʠʨʦʚʘʥʥʳʭ ʚ ʭʚʦ-

ʩʪʦʭʨʘʥʠʣʠʱʝ ʛʦʨʦʜʘ ɹʫʩʪʦʥ ʠ ʥʘʭʦʞʜʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʫʯʝ-

ʥʠʷ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ - ʞʝʣʪʦʛʦ ʢʝʢʘ (ʦʢʩʠʜʘ ʫʨʘʥʘ ï U3O8); 

- ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʧʨʦ-

ʮʝʩʩʘ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʊʘʜʞʠʢʠʩʪʘʥʘ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ 

ʫʨʘʥʘ ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʡ; 

- ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-

ʩʦʚ ʠʟʚʣʝʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʪʦʚ ʫʨʘʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ - pH ʩʨʝʜʳ (ʚʦʜʦʨʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ), ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʟʣʦʞʝʥʠʷ 

ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʘʩʪʚʦʨʦʚ; 

- ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ, ʭʨʘʥʷ-

ʱʠʭʩʷ ʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʭ ʩʝʚʝʨʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʥʘ ʧʨʠʨʦʜʥʫʶ ʦʢʨʫʞʘʶ-

ʱʫʶ ʩʨʝʜʫ; 
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- ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚ ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʨʘʡʦʥʘʭ 

ʊʘʜʞʠʢʠʩʪʘʥʘ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʜʦʥʘ; 

- ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʠʟʦʪʦʧʘ ʮʝʟʠʷ-137 ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠ-

ʩʪʘʥʘ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʦʪʦʧʘ 137ʉs ʚ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʧʦʯʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʪʝʨʨʠʪʦʨʠʡ ʩʪʨʘʥʳ. 

ʆʙʦʩʥʦʚʘʥʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʚʦʜʦʚ ʠ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʦʩʥʦʚʘʥʳ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʘʪʪʝʩʪʦʚʘʥʥʦʤ ʠ ʩʝʨʪʠ-

ʬʠʮʠʨʦʚʘʥʥʦʤ ʣʘʙʦʨʘʪʦʨʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʠ-

ʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠ ̫ï ʩʧʝʢʪʨʘʣʴʥʳʭ, Ŭ- ʠ ɔ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ, 

ʤʝʪʦʜʦʚ ɼʊɸ ʠ ʈʌɸ. ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʠʨʘʝʪʩʷ ʥʘ ʜʠʩʮʠ-

ʧʣʠʥʳ ʬʠʟʠʯʝʩʢʦʡ ʭʠʤʠʠ, ʪʝʭʥʦʣʦʛʠʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʵʢʦʣʦʛʠʶ (ʪʝʭ-

ʥʠʯʝʩʢʠʝ ʥʘʫʢʠ). 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ.  

ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʘʩʧʦʨʪʫ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 05.07.01 ï ʊʝʭ-

ʥʦʣʦʛʠʷ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʫʥʢʪʘʤ: 

ʧ.1. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʦʣʫʯʝʥʠʷ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ: 

ʩʦʣʠ, ʢʠʩʣʦʪʳ ʠ ʱʝʣʦʯʠ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʠʟʦʪʦʧʳ ʠ ʚʳʩʦʢʦʯʠʩʪʳʝ ʥʝ-

ʦʨʛʘʥʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ, ʢʘʪʘʣʠʟʘʪʦʨʳ, ʩʦʨʙʝʥʪʳ, ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ 

(ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʘ ʠʟ ʫʨʘʥʩʘʜʝʨʞʘʱʠʭ ʨʫʜ ʠ ʦʪʭʦ-

ʜʦʚ). 

ʧ.2. ʗʚʣʝʥʠʷ ʧʝʨʝʥʦʩʘ ʪʝʧʣʘ ʚ ʚʝʱʝʩʪʚʘʭ ʚ ʩʚʷʟʠ ʩ ʭʠʤʠʯʝʩʢʠʤʠ ʧʨʝʚʨʘʱʝ-

ʥʠʷʤʠ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. ʂʠʥʝʪʠʢʘ ʠ ʪʝʨʤʦʜʠʥʘʤʠʢʘ ʭʠʤʠʯʝʩʢʠʭ ʠ 

ʤʝʞʬʘʟʥʳʭ ʧʨʝʚʨʘʱʝʥʠʡ (ʧʨʦʚʝʜʝʥʘ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʨʘʟʣʦʞʝʥʠʷ 

ʫʨʘʥʦʩʦʜʝʨʞʘʱʝʡ ʨʫʜʳ ʩ ʧʦʤʦʱʴʶ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ).  

ʧ.4. ʉʧʦʩʦʙʳ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ ʧʨʦʮʝʩ-

ʩʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʩʳʨʴʷ, ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʠ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʚʪʦʨʠʯʥʳʭ ʤʘ-

ʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ (ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ) ʚ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ 
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ʧʨʦʜʫʢʪʳ (ʧʝʨʝʨʘʙʦʪʢʘ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ, ʭʨʘʥʷʱʠʭʩʷ ʚ ʭʚʦʩʪʦʭʨʘʥʠ-

ʣʠʱʝ ʛʦʨʦʜʘ ɹʫʩʪʦʥ, ʘ ʪʘʢʞʝ ʧʝʨʝʨʘʙʦʪʢʘ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʚʦʜ ʩ ʚʳʜʝʣʝʥʠʝʤ 

ʠʟ ʥʠʭ ʫʨʘʥʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ).  

ʧ.5. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩʦʟʜʘʥʠʷ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟ-

ʜʝʣʠʡ ʥʘ ʠʭ ʦʩʥʦʚʝ. ʉʧʦʩʦʙʳ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ 

ʧʨʦʮʝʩʩʦʚ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪ ʚʳʙʨʦʩʦʚ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ (ʨʝ-

ʰʝʥʘ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ ʧʫʪʝʤ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ, ʘ 

ʪʘʢʞʝ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʚʦʜ ʩ ʚʳʜʝʣʝʥʠʝʤ ʠʟ ʥʠʭ ʫʨʘʥʦʚʦʛʦ ʢʦʥ-

ʮʝʥʪʨʘʪʘ).  

ʧ.6. ʉʚʦʡʩʪʚʘ ʩʳʨʴʷ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦ-

ʮʝʩʩʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘʤʠ (ʨʘʟʨʘʙʦʪʘʥʳ ʦʙʦʙ-

ʱʸʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ 

ʙʳʚʰʠʭ ʫʨʘʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ  ʛʦʨʦʜʘ ɹʫʩʪʦʥ ʠ ʫʨʘʥʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʤʝʩʪʦʨʦʞ-

ʜʝʥʠʡ "ʊʘʥʟʠʤ" ʠ "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ", ʦʩʥʦʚʥʳʤʠ ʩʪʘʜʠʷʤʠ  ʧʝʨʝʨʘ-

ʙʦʪʢʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ: ʜʨʦʙʣʝʥʠʝ ʠʩʭʦʜʥʦʡ ʨʫʜʳ, ʨʘʟʣʦʞʝʥʠʝ ʧʫʣʴʧʳ, ʬʠʣʴ-

ʪʨʘʮʠʷ, ʩʦʨʙʮʠʷ, ʜʝʩʦʨʙʮʠʷ, ʦʩʘʞʜʝʥʠʝ ʠ ʧʦʣʫʯʝʥʠʝ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ 

- U3O8.)  

ʧ.12. ʉʦʟʜʘʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ (ʥʘʡʜʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʧʦʣʫ-

ʯʝʥʠʷ ʩʤʝʰʘʥʥʳʭ ʞʝʣʝʟʦ-ʘʣʶʤʠʥʠʝʚʳʭ ʢʦʘʛʫʣʷʥʪʦʚ ʠʟ ʤʝʩʪʥʳʭ ʮʝʦʣʠʪʦʚ. ʇʦ-

ʢʘʟʘʥʘ ʢʦʘʛʫʣʠʨʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʤʝʰʘʥʥʳʭ ʢʦʘʛʫʣʷʥʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ 

ʮʝʦʣʠʪʦʚ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʯʠʩʪʢʦʡ ʫʨʘʥʩʦʜʝʨʞʘʱʠʭ ʚʦʜ ʤʝʩʪʥʳʤʠ ʩʦʨʙʝʥ-

ʪʘʤʠ).  

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘʢʞʝ ʧʘʩʧʦʨʪʫ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 03.02.08 ï ʕʢʦ-

ʣʦʛʠʷ (ʪʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ) ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʫʥʢʪʘʤ: 

ʧ.1. ʆʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ ʚʨʝʤʝʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢ-

ʪʦʨʦʚ (ʧʨʦʚʝʜʝʥʥʳʝ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʜʣʷ 
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ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʝʛʘʪʠʚʥʦʤ ʚʣʠʷʥʠʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ ʫʨʘʥʦ-

ʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʇʦʢʘʟʘʥʳ ʠʩʪʦʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘ-

ʜʠʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʧʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ ʥʝʢʦʪʦʨʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʫʨʘʥʩʦʜʝʨʞʘʱʠʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ. ʇʨʦʚʝʜʝʥ rʦʮʝʥʢʘ ʦʙʱʝʛʦ ʨʘ-

ʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʙʘʩʩʝʡʥʘ ʨ. ʉʳʨʜʘʨʴʷ, ʘ ʪʘʢʞʝ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦ-

ʨʠʥʛ ʥʝʢʦʪʦʨʳʭ ʪʝʨʨʠʪʦʨʠʡ). 

ʧ.7. ʈʘʩʢʨʳʪʠʝ ʤʝʭʘʥʠʟʤʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʩ ʮʝʣʴʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʤʝʪʦʜʦʚ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ, ʩʥʠʞʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʦ-

ʩʣʝʜʩʪʚʠʡ ʤʝʞʚʠʜʦʚʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʙʠʦʪʳ (ʧʨʦʚʝʜʸʥ ʨʘʜʦʥʦ-

ʚʡr ʤʦʥʠʪʦʨʠʥʛ ʜʣʷ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ, ʙʣʠʟʣʝʞʘʱʠʭ ʢ ʥʠʤ ʪʝʨʨʠʪʦʨʠʡ, ʘ ʪʘʢʞʝ 

ʞʠʣʳʭ ʟʜʘʥʠʡ ʠ ʧʦʤʝʱʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʊʘʜʞʠʢʠʩʪʘʥʘ ʩ ʦʧʨʝʜʝʣʝ-

ʥʠʝʤ ʬʘʢʪʦʨʦʚ,  ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʚʳʜʝʣʝʥʠʝ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʛʘʟʘ ʨʘ-

ʜʦʥʘ ʩ ʧʦʚʝʨʭʥʦʩʪʝʡ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ, ʧʫʪʠ ʤʠʛʨʘʮʠʠ ʠ ʧʦʩʪʫʧʣʝʥʠʝ ʝʛʦ ʚ ʞʠʣʳʝ 

ʧʦʤʝʱʝʥʠʷ. ʇʦʢʘʟʘʥʳ ʧʫʪʠ ʫʤʝʥʴʰʝʥʠʷ ʜʝʡʩʪʚʠʷ ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ ʨʘʜʦʥʘ ʥʘ 

ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ).  

ʧ.11. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ, ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʥʦʨʤ 

ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʞʠʚʫʶ ʧʨʠʨʦʜʫ (ʨʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʫʨʘʥʦʚʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʠ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʨʘʜʠʦʵʢʦʣʦ-

ʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʊʘʜʞʠʢʠʩʪʘʥʫ).  

ʧ.13. ʄʝʪʦʜʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠʟʤʝʥʝʥʠʡ ʩʦʩʪʦʷʥʠʷ ʧʦʧʫʣʷ-

ʮʠʡ, ʩʦʦʙʱʝʩʪʚ, ʵʢʦʩʠʩʪʝʤ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʨʘʟʣʠʯʥʦʡ ʧʨʠ-

ʨʦʜʳ, ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʚʠʜʦʚ-ʠʥʜʠʢʘʪʦʨʦʚ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦ-

ʨʦʚ ʩʨʝʜʳ ʠ ʪʝʩʪ-ʢʨʠʪʝʨʠʝʚ ʝʛʦ ʦʮʝʥʢʠ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʨʛʘ-

ʥʠʟʘʮʠʠ (ʧʨʦʚʝʜʝʥʳ ʤʦʥʠʪʦʨʠʥʛ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʠʟʦʪʦʧʘ ʮʝʟʠʷ-

137 ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʘ ʪʘʢʞʝ ʩʨʘʚʥʠʪʝʣʴʥʘʷ 

ʦʮʝʥʢʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʦʪʦʧʘ 137Cs ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʧʦʯʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ).  

ʧ.15. ʄʝʪʦʜʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʨʦʜʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, 

ʦʯʠʩʪʢʘ ʟʘʛʨʷʟʥʥyʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʚʦʜʥʦʡ ʩʨʝʜʳ ʥʘ ʦʩʥʦʚʝ ʙʠʦʨʝʤʝʜʠʘʮʠʠ 
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(ʦʯʠʩʪʢʘ ʚʦʜʳ ʢʦʘʛʫʣʷʥʪʘʤʠ ʠ ʩʦʨʙʮʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʤʝʩʪʥʳʤʠ ʩʳʨʴʝʚʳʤʠ 

ʩʦʨʙʝʥʪʘʤʠ).  

ʧ.21. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʤʠ-

ʥʠʤʠʟʘʮʠʶ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʵʢʦʩʠʩʪʝʤʫ (ʙʝʟʦʧʘʩʥʦʝ ʦʙʨʘʱʝʥʠʝ ʩ 

ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʦʪʭʦʜʘʤʠ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʦʚʝʜʝʥʠ ̫ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʠ ʧʦʢʨʳʪʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦʩʪʦʭʨʘʥʠ-

ʣʠʱʘ ʩ ʥʝʡʪʨʘʣʴʥʳʤʠ ʛʨʫʥʪʘʤʠ ʤʝʩʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ). 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʩʦʠʩʢʘʪʝʣʷ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʘʥʘʣʠʟʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ, ʧʦʩʪʘʥʦʚʢʝ ʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʜ-

ʛʦʪʦʚʢʝ ʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦ-

ʚʠʷʭ, ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʬʦʨʤʫʣʠʨʦʚʢʝ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ ʠ 

ʚʳʚʦʜʦʚ ʜʠʩʩʝʨʪʘʮʠʠ. 

ɸʧʨʦʙʘʮʠʷ ʠ ʨʝʘʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝ-

ʥʠʷ ʜʠʩʩʝʨʪʘʮʠʠ ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ ʩʣʝʜʫʶʱʠʭ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʩʠʤʧʦʟʠʫ-

ʤʘʭ ʠ ʩʝʤʠʥʘʨʘʭ:  

- ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ: ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ "ɺʦʧʨʦʩʳ ʧʦʪʝʥʮʠ-

ʘʣʴʥʦʛʦ ʪʝʨʨʦʨʠʟʤʘ ʠ ʙʦʨʴʙʘ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʦʨʫʞʠʷ ʤʘʩʩʦʚʦʛʦ ʫʥʠʯʪʦʞʝ-

ʥʠʷ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ" (ɼʫʰʘʥʙʝ, 2010); ʥʘ ʩʝʤʠʥʘʨʘʭ "2011 ʛʦʜ ï ʄʝʞʜʫʥʘ-

ʨʦʜʥʳʡ ʛʦʜ ʭʠʤʠʠ" ʠ "ʈʘʜʠʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʊʘʜʞʠʢʠʩʪʘʥʘ" (ɼʫʰʘʥʙʝ, 

2011); ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʩʝʤʠʥʘʨʝ "ʋʨʘʥʦʚʦʝ ʥʘʩʣʝʜʠʝ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʚ ʎʝʥ-

ʪʨʘʣʴʥʦʡ ɸʟʠʠ: ʧʨʦʙʣʝʤʳ ʠ ʨʝʰʝʥʠʷ" (ɼʫʰʘʥʙʝ, 2012); ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ "ʉʘʭʘʨʦʚʩʢʠʝ ʯʪʝʥʠʷ, 2019: ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦ-

ʙʣʝʤʳ 21 ʚʝʢʘ" (ʄʠʥʩʢ, 2019); III ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝ-

ʨʝʥʮʠʠ "ʈʦʣʴ ʞʝʥʱʠʥ-ʫʯʸʥʳʭ ʚ ʨʘʟʚʠʪʠʠ ʥʘʫʢʠ, ʠʥʥʦʚʘʮʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ" (ɻʫ-

ʣʠʩʪʘʥ, 2022); ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ "ɺʦʜʥʘʷ ʙʝʟ-

ʦʧʘʩʥʦʩʪʴ ï ʦʩʥʦʚʘ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ" (ɼʫʰʘʥʙʝ, 2022); ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ "ʗʜʝʨʥʘ ̫ʠ ʨʘʜʠʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ: ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ" (ɻʫʣʠʩʪʘʥ, 2023); 
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- ʥʘ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʭ: ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ "ʉʦʚʨʝʤʝʥʥʳʝ 

ʧʨʦʙʣʝʤʳ ʭʠʤʠʠ, ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʝʪʘʣʣʫʨʛʠʠ" (ɼʫʰʘʥʙʝ, 2009); VI 

ʅʫʤʘʥʦʚʩʢʠʭ ʯʪʝʥʠʷʭ (ɼʫʰʘʥʙʝ, 2009); ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ 

ʷʜʝʨʥʦ-ʬʠʟʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʭʠ-

ʤʠʯʝʩʢʠʭ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʦʙʲʝʢʪʦʚ (ɼʫʰʘʥʙʝ, 2014); ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʸ-

ʥʳʭ ɸʅ ʈʊ (ɼʫʰʘʥʙʝ, 2014); IX ʛʦʜʠʯʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

ʤʦʣʦʜʳʭ ʫʯʥyʳʭ ʠ ʩʪʫʜʝʥʪʦʚ ʊɻʄʋ ʠʤ ɸʙʫʘʣʠ ʠʙʥ ʉʠʥʦ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘ-

ʩʪʠʝʤ (ɼʫʰʘʥʙʝ, 2014); XV ʅʫʤʘʥʦʚʩʢʠʭ ʯʪʝʥʠʷʭ (ɼʫʰʘʥʙʝ, 2019); ʈʝʩʧʫʙʣʠ-

ʢʘʥʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ "ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʬʠʟʠʢʠ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʭ ʩʦ-

ʩʪʦʷʥʠʡ ʠ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ" (ɼʫʰʘʥʙʝ, 2020); XVII ʅʫʤʘʥʦʚʩʢʠʭ ʯʪʝʥʠʷʭ "ʈʝ-

ʟʫʣʴʪʘʪʳ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʭʠʤʠʯʝʩʢʠʭ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʚ 21 ʚʝʢʝ" (ɼʫʰʘʥʙʝ, 2022). 

ʇʫʙʣʠʢʘʮʠʠ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʥyʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʦʧʫʙʣʠʢʦʚʘʥʦ 79 ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʠʟ ʢʦʪʦʨʳʭ 2 ʤʦʥʦʛʨʘʬʠʠ ʠ 2 ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʩʦʙʠʷ, 25 ʩʪʘʪʝʡ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ ʠʟ ʧʝʨʝʯʥʷ 

ɺɸʂ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ (ʚ ʪʦʤ ʯʠʩʣʝ 3 ʚ ʞʫʨʥʘʣʘʭ, ʚʭʦ-

ʜʷʱʠʭ ʚ ʧʝʨʝʯʝʥʴ SCOPUS, ʘ ʪʘʢʞʝ 6 ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʪʘʪʝʡ ʘʚʪʦʨʘ), 43 ʩʪʘʪʠɹ 

ʠ ʪʝʟʠʩ rʚ ʧʫʙʣʠʢʘʮʠʷʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʢʦʥʬʝʨʝʥʮʠʷʭ, ʧʦʣʫʯʝʥʦ 7 ʤʘʣʳʭ ʧʘʪʝʥʪʦʚ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʥʘ ʠʟʦʙʨʝ-

ʪʝʥʠʝ. 

ʉʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʠ ʠ ʦʙʲʝʤ. ɼʠʩʩʝʨʪʘʮʠʷ ʠʟʣʦʞʝʥʘ ʥʘ 329 ʩʪʨʘʥʠ-

ʮʘʭ, ʩʦʜʝʨʞʠʪ 66 ʪʘʙʣʠʮ ʠ 67 ʨʠʩʫʥʢʦʚ. ʉʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʩʝʤʠ ʛʣʘʚ, ʚʳʚʦʜʦʚ 

ʠ ʩʧʠʩʢʘ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (382 ʥʘʠʤʝʥʦʚʘʥʠ)̫. 
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ɻʃɸɺɸ 1. ʌʀɿʀʂʆ-ʍʀʄʀʏɽʉʂʀɽ ʆʉʅʆɺʓ ʇɽʈɽʈɸɹʆʊʂʀ 

ʋʈɸʅʉʆɼɽʈɾɸʑʀʍ ʄɸʊɽʈʀɸʃʆɺ ʀ ʆʉʅʆɺʓ  

ʈɸɼʀʆʕʂʆʃʆɻʀʏɽʉʂʆʁ ʉʀʊʋɸʎʀʀ ɺ ʊɸɼɾʀʂʀʉʊɸʅɽ  

(ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ) 

 

1.1. ʇʝʨʝʨʘʙʦʪʢʘ ʫʨʘʥʩʦʜʝʨʞʘʱʠʭ ʤʘʪʝʨʠʘʣʦʚ 

1.1.1. ʉʧʦʩʦʙʳ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʚʳʭ ʨʫʜ 

ʅʘ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʝʨʘʙʦʪʢʘ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʢʦʥʢʨʝʪʥʦ ʧʦʜ ʚʳʜʝʣʝʥʠʝ 

ʫʨʘʥʘ ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʡ ï ɻ ʪʦ ʢʠʩʣʦʪʥʳʝ ʤʝʪʦʜʳ (ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʢʠʩ-

ʣʦʪ), ʱʝʣʦʯʥʳʝ, ʤʝʪʦʜ ʬʪʦʨʠʨʦʚʘʥʠʷ ʠ ʤʝʪʦʜ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ [1-5]. 

ʂʣʘʩʩʠʯʝʩʢʠʡ ʤʝʪʦʜ ï ʢʠʩʣʦʪʥʦʝ ʨʘʟʣʦʞʝʥʠʝ -  ̫ ʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʤʳʤ  ʤʝʪʦʜʦʤ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʟʣʦʞʝʥʠʝ ʫʨʘ-

ʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ. ʉʫʱʥʦʩʪʴʶ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʨʘʟʣʦʞʝʥʠʝ ʤʝʣʢʦ ʠʟʤʝʣʴʯʸʥ-

ʥʳʭ ʨʫʜ ʨʘʩʪʚʦʨʘʤʠ ʢʠʩʣʦʪ ï ʩʝʨʥʦʡ ʠʣʠ ʘʟʦʪʥʦʡ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤ 

ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ ʤʝʪʦʜʦʤ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʩʝʨʥʦʢʠʩʣʦʪʥʳʡ ʤʝʪʦʜ, ʪʘʢ 

ʢʘʢ ʩʝʨʥʘʷ ʢʠʩʣʦʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʢʠʩʣʦʪʘʤʠ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʜʝʰʸʚʦʡ. 

ɽʩʣʠ ʫʨʘʥ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʨʫʜʝ, ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʦ ʩʪʝʧʝʥʴʶ ʦʢʠʩʣʝʥʠʷ, ʨʘʚʥʦʡ  

(+4), ʪʦ ʚ ʧʨʦʮʝʩʩ ʢʠʩʣʦʪʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ  ʥʝʦʙʭʦʜʠʤʦ ʚʚʦʜʠʪʴ ʨʘʟʣʠʯʥʳʝ ʦʢʠʩ-

ʣʠʪʝʣʠ. ɺ ʧʨʦʮʝʩʩʝ, ʥʘʧʨʠʤʝʨ, ʩʝʨʥʦʢʠʩʣʦʪʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʫʨʘʥʦʩʦʜʝʨʞʘʱʝʡ 

ʨʫʜʳ ʧʦʣʫʯʘʶʪ ʫʨʘʥ ʚ ʚʠʜʝ ʝʛʦ ʩʫʣʴʬʘʪʘ ï ʫʨʘʥʠʣʩʫʣʴʬʘʪʘ. 

ʇʨʠ ʚʚʝʜʝʥʠʠ  ʛʠʜʨʦʢʩʠʜʘ ʥʘʪʨʠʷ ʚ ʧʨʦʮʝʩʩ ʨʘʟʣʦʞʝʥʠʷ ʫʨʘʥʦʚʦʡ ʨʫʜʳ  

ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʜʠʫʨʘʥʘʪʘ ʥʘʪʨʠʷ, ʢʦʪʦʨʳʡ ʦʩʘʞʜʘʝʪʩʷ ʚ ʚʠʜʝ ʩʦʝʜʠʥʝ-

ʥʠʷ ὔὥὟὕϽφὌὕ, ʥʦ ʪʘʢʞʝ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʦʩʘʞʜʝʥʠʝ ʫʨʘʥʘ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʚʠʜʝ ʫʨʘʥʠʣʛʠʜʨʦʢʩʠʜʘ ʠʣʠ ʘʤʤʦʥʠʷ ʜʠʫʨʘʥʘʪʘ. 

ʇʦʩʣʝ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʘ  ʦʩʪʘʪʦʢ ʨʫʜʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʣʢʠʝ ʪʚʸʨʜʳʝ 

ʯʘʩʪʠʮʳ, ʢʦʪʦʨʳʝ ʠʟʚʣʝʢʘʶʪʩʷ ʠʟ ʧʨʦʮʝʩʩʘ ʨʘʟʣʦʞʝʥʠʷ ʠ ʥʘʧʨʘʚʣʷʶʪʩʷ  ʚ ʭʚʦ-

ʩʪʦʭʨʘʥʠʣʠʱʝ, ʢʘʢ ʥʝʥʫʞʥʳʝ ʦʩʪʘʪʢʠ. 
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ʉʣʝʜʫʶʱʠʡ ʰʘʛ ï ʩʝʣʝʢʪʠʚʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʨʘʥʘ ʠʟ ʧʨʦ-

ʜʫʢʪʠʚʥʳʭ ʨʘʩʪʚʦʨʦʚ.  ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ  ʵʪʦʛʦ ʰʘʛʘ ʠʩʧʦʣʴʟʫʶʪ ʠʦʥʥʳʡ ʦʙ-

ʤʝʥ ʠ ʵʢʩʪʨʘʢʮʠʶ, ʪʘʢ ʢʘʢ ʚ ʧʨʦʜʫʢʪʠʚʥʳʭ ʨʘʩʪʚʦʨʘʭ ʧʦʤʠʤʦ ʫʨʘʥʠʣʴʥʳʭ ʩʦʝʜʠ-

ʥʝʥʠʡ ʩʦʜʝʨʞʘʪʩʷ  ʨʘʟʣʠʯʥʳʝ ʢʘʪʠʦʥʳ. ʕʪʠ ʢʘʪʠʦʥʳ, ʝʩʣʠ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʸʥ-

ʥʳʝ ʫʩʣʦʚʠʷ, ʧʨʦʷʚʣʷʶʪ ʩʚʦʡʩʪʚʘ, ʭʘʨʘʢʪʝʨʥʳʝ ʫʨʘʥʫ ï ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʤʦʛʫʪ ʚʳʧʘʜʘʪʴ ʚ ʦʩʘʜʦʢ, ʦʩʘʞʜʘʪʴʩʷ ʥʘ ʪʝʭ ʞʝ ʠʦʥʦʦʙʤʝʥʥʳʭ ʩʤʦʣʘʭ, ʵʢʩʪʨʘʛʠ-

ʨʦʚʘʪʴʩʷ ʘʥʘʣʦʛʠʯʥʳʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ.  ʆʜʥʘʢʦ  ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʦʥʦʦʙʤʝʥʥʳʝ ʩʤʦʣʳ ʧʦʟʚʦʣʷʶʪ  ʠʟʚʣʝʢʘʪʴ ʫʨʘʥ ʜʦʩʪʘʪʦʯʥʦ 

ʠʟʙʠʨʘʪʝʣʴʥʦ [1-3]. 

ʆʩʘʞʜʝʥʠʝ ʫʨʘʥʘ ʠʟ ʢʠʩʣʳʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʨʘʩʪʚʦʨʦʚ  ʧʦʩʣʝ ʠʭ ʥʝʡʪʨʘʣʠ-

ʟʘʮʠʠ ʦʢʩʠʜʘʤʠ ʤʘʛʥʠʷ, ʦʢʩʠʜʘʤʠ ʢʘʣʴʮʠʷ, ʘʤʤʠʘʢʦʤ ʠʣʠ ʨʘʩʪʚʦʨʦʤ ʱʸʣʦʯʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʫʨʘʥʠʣʛʠʜʨʦʢʩʠʜʦʚ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ ʧʨʦʜʫʢ-

ʪʠʚʥʳʡ ʨʘʩʪʚʦʨ ʛʠʜʨʦʢʩʠʜʘ ʥʘʪʨʠʷ ʧʨʦʠʩʭʦʜʠʪ ʦʩʘʞʜʝʥʠʝ ʫʨʘʥʘ ʚ ʚʠʜʝ ʥʘʪʨʠʷ 

ʜʠʫʨʘʥʘʪʘ (ὔὥὟὕϽφὌὕ. ʋʨʘʥ ʯʘʩʪʦ ʦʩʘʞʜʘʝʪʩʷ ʚ ʚʠʜʝ ʫʨʘʥʠʣʛʠʜʨʦʢʩʠʜʘ 

ʠʣʠ ʘʤʤʦʥʠʷ ʜʠʫʨʘʥʘʪʘ.     

ʂʘʨʙʦʥʘʪʥʳʡ ʤʝʪʦʜ ï ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʨʘʟʣʦʞʝʥʠʷ 

ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ  ʧʨʦʠʩʭʦʜʠʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʘʨʙʦʥʘʪ-ʠʦʥʦʚ ʩ ʢʦʤʧʣʝʢʩ-

ʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ ʫʨʘʥʘ (VI), ʢʦʪʦʨʦʝ ʚ ʚʦʜʝ ʨʘʩʪʚʦʨʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦ ʧʦ 

ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

 

ʏʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʣʦʞʝʥʠʷ  

ʥʘʪʨʠʷ ʜʠʫʨʘʥʘʪʘ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʤʝʩʴ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʚʦʸʤ ʩʦʩʪʘʚʝ ʢʘʨʙʦʥʘʪ ʠ 

ʙʠʢʘʨʙʦʥʘʪ ʥʘʪʨʠʷ. ʆʜʥʘʢʦ  ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʩʣʦʞʥʳʭ ʩʦ-

ʩʪʘʚʦʚ ʠʣʠ ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʭ  ʨʫʜ ʢʘʨʙʦʥʘʪʥʳʡ ʤʝʪʦʜ  ʥʝ ʵʬʬʝʢʪʠʚʝʥ, ʪʘʢ ʢʘʢ 

ʚ ʵʪʠʭ ʨʫʜʘʭ ʩʦʜʝʨʞʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʢʩʠʜʦʚ ï ɻ ʪʦ ʦʢʩʠʜʳ ʥʠʦʙʠʷ, 

ʪʘʥʪʘʣʘ, ʪʠʪʘʥʘ, ʪʦʨʠʷ, ʦʢʩʠʜʳ ʵʣʝʤʝʥʪʦʚ ʣʘʥʪʘʥʠʜʥʦʡ ʛʨʫʧʧʳ. 

ɼʣʷ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʩ ʩʦʜʝʨʞʘʥʠʷʤʠ ʫʨʘʥʘ (IV) ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʨʘʟʣʦʞʝʥʠʝ ʩ ʚʚʝʜʝʥʠʝʤ ʚ ʧʨʦʮʝʩʩ  ʨʘʟʣʠʯʥʳʭ ʦʢʠʩʣʠʪʝʣʝʡ, ʚ ʢʘʯʝʩʪʚʝ 

ʦʢʠʩʣʠʪʝʣʝʡ ʜʣʷ ʜʘʥʥʳʭ ʮʝʣʝʡ ʧʨʠʥʷʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʨʤʘʥʛʘʥʘʪ ʢʘʣʠʷ, ʢʠʩʣʦ-

ʨʦʜ ʠ ʜʨ., ʧʨʦʮʝʩʩ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʦʡ: 
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ɺ ʧʨʦʮʝʩʩʝ ʢʘʨʙʦʥʘʪʥʦʛʦ ʤʝʪʦʜʘ  ʦʙʨʘʟʫʶʪʩʷ ʩʦʜʦʚʳʝ ʨʘʩʪʚʦʨʳ ʩ ʩʦʜʝʨ-

ʞʘʥʠʷʤʠ ʫʨʘʥʘ, ʫʨʘʥ ʠʟ ʫʢʘʟʘʥʥʳʭ ʨʘʩʪʚʦʨʦʚ  ʦʩʘʞʜʘʝʪʩʷ ʛʠʜʨʦʢʩʠʜʦʤ ʥʘʪʨʠʷ ʩ 

ʧʦʣʫʯʝʥʠʝʤ ʥʘʪʨʠʝʚʳʭ ʩʦʣʝʡ ʜʠʫʨʘʥʘʪʘ ʠʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʩʦʨʙʮʠʝʡ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ  ʚ ʢʘʯʝʩʪʚʝ ʩʦʨʙʝʥʪʦʚ ʨʘʟʣʠʯʥʳʝ ʘʥʠʦʥʠʪʳ. 

ʄʝʪʦʜ ʧʨʷʤʦʛʦ ʬʪʦʨʠʨʦʚʘʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ  ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʠʤʦ ʚ ʧʝʨʝʨʘʙʦʪʢʝ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʩ ʚʳʩʦʢʠʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ 

ʫʨʘʥʘ. ʄʝʪʦʜ ʧʨʷʤʦʛʦ ʬʪʦʨʠʨʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʨʫʜʘ 

ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʠ ʊ=600Áʉ  ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʚʫʤʷ ʨʝʘʛʝʥʪʘʤʠ ï ʚʦ-ʧʝʨʚʳʭ, 

ʬʪʦʨʠʩʪʳʤ ʚʦʜʦʨʦʜʦʤ, ʚʦ-ʚʪʦʨʳʭ, ʠʩʧʦʣʴʟʫʷ ʚ ʢʘʯʝʩʪʚʝ ʨʝʘʛʝʥʪʘ ʙʨʦʤ ʪʨʸʭʬʪʦ-

ʨʠʩʪʳʡ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʦʙʨʘʟʫʝʪʩʷ  ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʠʤʨʝʘʢʮʠʡ ʫʨʘʥʦʩʦʜʝʨʞʘʱʝʝ 

ʩʦʝʜʠʥʝʥʠʝ ï ʫʨʘʥ ʪʝʪʨʘʬʪʦʨʠʜ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʝʚʨʘʱʝʥʠʝʤ ʝʛʦ  ʚ  ʛʝʢʩʘʬʪʦ-

ʨʠʜ ʫʨʘʥʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʣʝʛʢʦ ʣʝʪʫʯʠʤ ʩʦʝʜʠʥʝʥʠʝʤ. ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʫʢʘʟʘʥ-

ʥʳʤ ʧʨʦʮʝʩʩʦʤ  ʦʙʨʘʟʦʚʘʥʠʷ ʛʝʢʩʘʬʪʦʨʠʜʘ ʫʨʘʥʘ  ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ  ʧʨʦʮʝʩʩ  ʬʪʦ-

ʨʠʨʦʚʘʥʠ ̫ʜʠʦʢʩʠʜʘ ʢʨʝʤʥʠʷ ʠ ʩʦʝʜʠʥʝʥʠʡ  ʩʦʩʪʘʚʘ ʨʫʜʳ, ʥʦ ʥʘ ʵʪʦʪ ʧʘʨʘʣʣʝʣʴ-

ʥʳʡ ʧʨʦʮʝʩʩ ʪʘʢʞʝ ʨʘʩʭʦʜʫʶʪʩʷ ʬʪʦʨʠʨʫʶʱʠʝ ʨʝʘʛʝʥʪʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝ ʵʬʬʝʢ-

ʪʠʚʥʳʤ ʠ ʬʠʥʘʥʩʦʚʦ ʟʘʪʨʘʪʥʳʤ.  

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ï ʜʘʥʥʳʡ ʤʝʪʦʜ ʚ ʦʩʥʦʚʥʦʤ ʧʦʢʘʟʘʣ ʩʚʦʶ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ  ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʙʝʜ-

ʥʳʤʠ ʨʫʜʘʤʠ. ɺ ʜʘʥʥʦʤ ʤʝʪʦʜʝ  ʠʩʧʦʣʴʟʫʝʪʩʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʤʝʪʦʜʘ, ʪʘʢ ʢʘʢ ʩʧʝʮʠʬʠ-

ʯʝʩʢʠʝ ʙʘʢʪʝʨʠʠ  ʧʦ ʩʚʦʝʡ ʩʫʱʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ çʧʦʩʪʘʚʱʠʢʦʚè ʨʝʘʛʝʥ-

ʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ  ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʵʪʠʤ ʤʝʪʦʜʦʤ ʙʝʜʥʳʝ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʝ 

ʨʫʜʳ ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʩ-

ʥʦʚʘʥ ʥʘ ʩʣʝʜʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʘʭ: ʨʫʜʫ ʟʘʢʣʘʜʳʚʘʶʪ ʚ ʦʪʚʘʣ,r 

ʧʦʜ ʢʦʪʦʨʳʤʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʝʧʨʦʥʠʮʘʝʤʳʝ ʧʦʨʦʜʳ, ʜʘʣʝʝ ʥʘʜ ʨʫʜʦʡ ʧʨʦʠʟʚʦ-

ʜʷʪ ʨʘʩʧʳʣʝʥʠʝ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩʫʣʴʬʠʜʘ ʞʝʣʝʟʘ, ʚ ʢʦʪʦʨʳʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʧʦʤʝʱʘʶʪ ʧʦʧʫʣʷʮʠʠ ʩʫʣʴʬʠʜʨʝʜʫʮʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ Thiobacillus Ferrooxi-

dans, ʵʪʦʪ ʚʠʜ  ʙʘʢʪʝʨʠʡ ʷʚʣʷʝʪʩʷ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʤ ʚʠʜʦʤ. ɹʘʢʪʝʨʠʠ Thioba-
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cillus Ferrooxidans ʚ ʧʨʦʮʝʩʩʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠʤʝʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʨʘʟʦ-

ʚʘʥʠʶ ʞʝʣʝʟʠʩʪʦʛʦ ʩʫʣʴʬʘʪ-ʨʝʘʛʝʥʪʘ, ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʢʠʩ-

ʣʷʪʴ ʫʨʘʥ ʯʝʪʳʨʸʭʚʘʣʝʥʪʥʳʡ ʜʦ ʝʛʦ ʧʷʪʠʚʘʣʝʥʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʂʦʥʝʯʥʳʤ ʧʨʦ-

ʜʫʢʪʦʤ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʶʪʩʷ ʫʨʘʥʩʦʜʝʨʞʘʱʠʝ ʩʦʝʜʠʥʝʥʠ,̫ 

ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʝ ʚ ʤʠʥʝʨʘʣʴʥʳʭ ʢʠʩʣʦʪʘʭ. 

 

1.1.2. ʇʝʨʝʨʘʙʦʪʢʘ ʫʨʘʥʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

ɺ 1942 ʛ. ʩʦʚʝʪʩʢʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ  ʧʨʠʥʷʣʦ ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʨʘʥʦ-

ʩʦʜʝʨʞʘʱʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʨʝʩʧʫʙʣʠʢ ʉʨʝʜʥʝʡ ɸʟʠʠ  ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ  ʠʟ 

ʵʪʠʭ ʨʫʜ ʫʨʘʥʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ, ʪʘʢ ʢʘʢ ʚ 1941-1942 ʛʛ. ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦʠʩʢ 

ʠ ʨʘʟʚʝʜʢʘ  ʥʘ ʫʢʘʟʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʚʳʷʚʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʫʨʘʥʦʚʳʝ ʨʫʜʳ ʙʳʣʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʛʘʪʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʫʨʘʥʘ [6-8]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʩʢʦʡ ʉʉʈ ʚ ʛ. ʏʢʘʣʦʚʩʢʝ (ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʝ-

ʠʤʝʥʦʚʘʥ ʚ ʛ. ɹʫʩʪʦʥ) 15.05.1945 ʛʦʜʘ ʧʦ ʨʝʢʦʤʝʥʜʘʮʠʠ ʅʂɺɼ ʉʉʉʈ ʧʨʦʠʟʦʰʣʦ 

ʩʦʟʜʘʥʠʝ ɻʦʨʥʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʢʦʤʙʠʥʘʪʘ ˉ 6, ʦʩʥʦʚʥʘ ̫ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʙʠʥʘʪʘ 

ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ  ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʫʨʘʥʦʚʳʭ ʨʫʜ. ʂʦʤʙʠʥʘʪ ˉ 6  ʚ 1976 ʛ. ʧʦʣʫʯʠʣ 

ʥʦʚʦʝ ʥʘʟʚʘʥʠʝ  ʠ ʩʪʘʣ  ʥʘʟʳʚʘʪʴʩʷ ʃʝʥʠʥʘʙʘʜʩʢʠʤ ʛʦʨʥʦ-ʭʠʤʠʯʝʩʢʠʤ ʢʦʤʙʠʥʘ-

ʪʦʤ, ʢʦʪʦʨʳʡ ʚ 1990 ʛ.  ʩʥʦʚʘ ʧʝʨʝʠʤʝʥʦʚʘʣʩʷ ʚ ɻʇ "ɺʦʩʪʦʢʨʝʜʤʝʪ ", ʘ ʩ 2016 ʛ. 

ʵʪʦ ʧʨʝʜʧʨʠʷʪʠʝ ʙʳʣʦ ʧʝʨʝʠʤʝʥʦʚʘʥʦ  ʚ ɻʋʇ "ʊʘʜʞʠʢʩʢʠʝ ʨʝʜʢʠʝ ʤʝʪʘʣʣʳ" (ɻʇ 

"ʊʘʜʞʠʢʨʝʜʤʝʪ"). ɺ ʧʝʨʠʦʜ 1945-1949 ʛʦʜʦʚ ʚ ʛ. ʊʘʙʦʰʘʨ ʦʩʫʱʝʩʪʚʣʝʥʦ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʦ ʯʝʪʳʨʸʭ ʟʘʚʦʜʦʚ, ʚ ʛ.  ɸʜʨʘʩʤʘʥ  - ʦʜʥʦʛʦ ʟʘʚʦʜʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹ. ɻʘ-

ʬʫʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘʯʘʣ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʦʧʳʪʥʳʡ ʟʘʚʦʜ, ʠ ʚ ʛ. ʏʢʘʣʦʚʩʢ ʙʳʣ 

ʧʦʩʪʨʦʝʥ ʠ ʚʚʝʜʸʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʟʘʚʦʜ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʫʨʘʥʦ-

ʚʦʡ ʨʫʜʳ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ  ʦʢʦʣʦ ʵʪʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʙʳʣʠ ʦʙ-

ʨʘʟʦʚʘʥʳ ʧʝʨʚʳʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ (ʛʛ. ʊʘʙʦʰʘʨ, ɸʜʨʘʩʤʘʥ, ʏʢʘʣʦʚʩʢ), ʚ ʢʦʪʦ-

ʨʳʭ ʩʦʜʝʨʞʘʥʠʝ ʫʨʘʥʦʚʳʭ ʭʚʦʩʪʦʚ ʙʳʣʦ ʚʳʩʦʢʠʤ, ʩʦʩʪʘʚʣʷʷ  ʦʪ 0.03 ʜʦ 0.1%, 

ʧʦʩʢʦʣʴʢʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʮʠʢʣʳ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʘ ʥʘ ʵʪʠʭ ʟʘʚʦʜʘʭ ʧʨʝʜʫʩʤʘʪ-

ʨʠʚʘʣʠ ʠʟʚʣʝʯʝʥʠʝ ʫʨʘʥʘ ʥʝ ʙʦʣʝʝ 51-60%. 
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ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ 1945 ʛʦʜʘ ʥʘ ʫʢʘʟʘʥʥʳʭ ʟʘʚʦʜʘʭ ʙʳʣʦ ʧʝʨʝ-

ʨʘʙʦʪʘʥʦ 5392 ʪ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘ ʟʘʚʦʜ ˉ 3 ʧʨʠʭʦʜʠʣʦʩʴ 

3593 ʪʦʥʥʳ ʨʫʜʳ ʩʦ ʩʨʝʜʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʥʝʡ ʫʨʘʥʘ ʦʢʦʣʦ 0.218%,  ʘ  ʟʘʚʦʜ ˉ 

4 ʧʝʨʝʨʘʙʦʪʘʣ ʟʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ 1800 ʪʦʥʥ ʨʫʜʳ ʩʦ ʩʨʝʜʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ 

ʥʝʡ ʫʨʘʥʘ ʦʢʦʣʦ 0.34%. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ï 

ʫʨʘʥʘ - ʧʨʠʤʝʨʥʦ 7.0 ʪʦʥʥ, ʪʘʢ ʢʘʢ ʠʟ ʨʫʜʳ ʠʟʚʣʝʢʘʣʦʩʴ ʪʦʣʴʢʦ ʦʢʦʣʦ 40% ʥʘʭʦ-

ʜʠʚʰʝʛʦʩʷ ʚ ʥʝʡ ʫʨʘʥʘ. ʊʝʭʥʦʣʦʛʠʷ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʘ  ʥʘ ʟʘʚʦʜʘʭ ˉ 3 ʠ 4 ʙʳʣʘ 

ʠʜʝʥʪʠʯʥʦʡ, ʚʥʘʯʘʣʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʫʭʦʡ  ʧʦʤʦʣ ʚ ʰʘʨʦʚʳʭ ʤʝʣʴʥʠʮʘʭ, ʯʘʩʪʠʮʳ 

ʨʫʜʳ ʥʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʠ ʧʦ ʬʨʘʢʮʠʷʤ, ʜʘʣʝʝ ʨʘʟʤʦʣʦʪʫʶ ʨʫʜʫ ʟʘʛʨʫʞʘʣʠ 

ʚʨʫʯʥʫʶ ʚ ʨʝʘʢʪʦʨʳ, ʛʜʝ ʦʥʘ ʧʦʜʦʛʨʝʚʘʣʘʩʴ ʜʦ 70-80ÁC ʠ ʦʙʨʘʙʘʪʳʚʘʣʘʩʴ ʩʦʜʦ-

ʚʳʤʠ ʨʘʩʪʚʦʨʘʤʠ (ʜʣʷ ʢʘʨʙʦʥʘʪʥʳʭ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ) ʠʣʠ ʨʘʩʪʚʦʨʘʤʠ ʤʝ-

ʣʘʥʞʘ, ʝʩʣʠ ʨʫʜʘ ʧʝʨʝʤʝʰʠʚʘʣʘʩʴ ʚʨʫʯʥʫʶ. ʋʨʘʥʦʩʦʜʝʨʞʘʱʠʝ ʨʘʩʪʚʦʨʳ ʦʪʜʝ-

ʣʷʣʠ ʦʪ ʭʚʦʩʪʦʚ (ʪʚʸʨʜʦʡ ʬʘʟʳ) ʚ ʧʝʨʠʦʜʠʯʝʩʢʠ ʜʝʡʩʪʚʫʶʱʠʭ ʦʪʩʪʦʡʥʠʢʘʭ-ʷʤʘʭ. 

ɻʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ʚʳʩʫʰʠʚʘʣʠ  ʥʘʜ ʦʪʢʨʳʪʳʤ ʦʛʥʸʤ ʥʘ ʧʨʦʪʠʚʥʷʭ [9-12].  

ɸʛʝʥʪʩʪʚʦ ʧʦ ʭʠʤʠʯʝʩʢʦʡ, ʙʠʦʣʦʛʠʯʝʩʢʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʷʜʝʨʥʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʅɸʅʊ ʥʘ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʦʩʥʦʚʝ  ʧʨʦʚʦʜʠʪ  ʠʟʫʯʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴ-

ʥʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʙʳʣʘ ʦʩʥʦʚʘʥʘ ʧʝʨʝʨʘʙʦʪʢʘ ʫʨʘ-

ʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ. ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʵʪʠʭ ʨʫʜ ʫʨʘʥʦʚʦʛʦ ʢʦʥ-

ʮʝʥʪʨʘʪʘ (U3O8) ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ. ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ 

ʧʨʦʰʣʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʧʳʪʘʥʠʷ  ʨʷʜ ʦʙʦʙʱʸʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ, ʢʦʪʦ-

ʨʳʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩ ʫʯʸʪʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʫʜʳ  ʦʪʜʝʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ï ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ  ʙʳʣʠ ʚʳʙʨʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʠʤʝʨʪʘʣʴʥʳʭ  ʫʨʘʥʦʚʳʝ  

ʨʫʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʡ "ɿʘʧʘʜʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ", "ʉʝʚʝʨʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ", "ʎʝʥ-

ʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ", "ʆʢʪʷʙʨʴʩʢʦʝ" ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ  

[13-20]. 

ɼʘʣʝʝ ʥʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ, ʥʘ ʢʦʪʦʨʳʭ ʦʩ-

ʥʦʚʳʚʘʝʪʩʷ ʧʝʨʝʨʘʙʦʪʢʘ ʦʪʜʝʣʴʥʳʭ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠ-

ʩʪʘʥ. 
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ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ "ʉʝʚʝʨʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ". ʄʝ-

ʩʪʦʨʦʞʜʝʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʚʣʝʥʦ ʨʫʜʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ ï ʩʠʣʠʢʘʪʥʳʤʠ ʠ ʪʠ-

ʪʘʥʘʪʥʳʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʤʠʥʝʨʘʣʦʚ ʟʜʝʩʴ ʚʳʜʝʣʷʶʪʩʷ ʤʠʥʝʨʘʣʳ 

ʥʘʩʪʫʨʘʥʳ (ʫʨʘʥʦʚʘʷ ʩʤʦʣʢʘ) ʠ ʫʨʘʥʠʥʠʪʳ. ɼʣʷ ʵʪʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ  ʧʦʤʠʤʦ 

ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ  ʤʠʥʝʨʘʣʦʚ ʭʘʨʘʢʪʝʨʥʳ  ʠ ʥʝ ʫʨʘʥʦʚʳʝ ʤʠʥʝʨʘʣʳ, ʩʨʝʜʠ ʢʦʪʦ-

ʨʳʭ ʚʳʜʝʣʷʶʪʩʷ  ʧʦ ʟʥʘʯʠʤʦʩʪʠ  ʛʘʣʝʥʠʪʳ, ʨʫʪʠʣʳ, ʧʠʨʠʪʳ, ʘʥʪʠʤʦʥʠʪʳ, ʪʠʪʘ-

ʥʦʚʳʝ ʠ ʤʘʨʛʘʥʮʝʚʳʝ ʤʠʥʝʨʘʣʳ [21, 22]. 

ɼʣʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʩʥʦʚʥʳʤʠ ʥʝʨʫʜʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ ʷʚʣʷʶʪʩʷ ʢʚʘʨʮʝ-

ʚʳʝ ʤʠʥʝʨʘʣʳ ʠ ʢʘʨʙʦʥʘʪʥʳʝ ʤʠʥʝʨʘʣʳ. ʀʤʝʶʪʩʷ ʚ ʩʦʩʪʘʚʝ ʪʘʢʞʝ ʫʨʘʥʦʩʠʣʠ-

ʢʘʪʳ ʚ ʬʦʨʤʝ ʪʘʙʣʠʪʯʘʪʳʭ ʤʝʪʘʢʨʠʩʪʘʣʣʦʚ, ʯʘʩʪʦ ʩʦʭʨʘʥʷʶʱʠʭ ʪʦʣʴʢʦ ʚʥʝʰ-

ʥʶʶ ʦʛʨʘʥʢʫ; ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ  ʠʤʝʶʪʩʷ  ʨʘʟʣʠʯʥʳʝ ʥʝʨʫʜʥʳʝ ʤʠʥʝʨʘʣ.r ʉʢʦʧ-

ʣʝʥʠʷ ʤʠʥʝʨʘʣʦʚ  ʧʦ ʩʚʦʠʤ ʨʘʟʤʝʨʘʤ ʨʘʟʣʠʯʥʳ, ʢʦʣʝʙʣʶʪʩʷ ʦʪ ʩʦʪʳʭ ʜʦʣʝ ʤʠʣ-

ʣʠʤʝʪʨʘ ʜʦ ʪʳʩʷʯʥʳʭ ʜʦʣʝʡ ʤʠʣʣʠʤʝʪʨʘ. ɺ ʩʢʦʧʣʝʥʠʷʭ ʤʠʥʝʨʘʣʦʚ  ʣʘʟʝʨʥʳʡ 

ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ʢʘʯʝʩʪʚʝʥʥʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʚʳʷʚʠʣ ʩʣʝʜʫʶʱʠʝ ʭʠʤʠʯʝ-

ʩʢʠʝ ʵʣʝʤʝʥʪʳ: ʩʦʜʝʨʞʘʥʠʷ ʫʨʘʥʘ ʠ ʢʨʝʤʥʠ ̫ (ʜʦ ʜʝʩʷʪʳʭ ʜʦʣʝʡ ʧʨʦʮʝʥʪʘ), ʩʦ-

ʜʝʨʞʘʥʠʷ ʢʘʣʴʮʠ,̫ ʪʠʪʘʥʘ, ʞʝʣʝʟʘ (ʜʦ ʩʦʪʳʭ ʜʦʣʝʡ ʧʨʦʮʝʥʪʘ). 

ɺ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʤʠʥʝʨʘʣ ʫʨʘʥʠʥʠʪ  ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʨʫʜʥʳʭ 

ʤʠʥʝʨʘʣʦʚ, ʩʪʨʫʢʪʫʨʘ ʫʨʘʥʠʥʠʪʘ ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ, ʨʘʟʤʝʨ ʢʨʠʩʪʘʣʣʦʚ  ʩʦʩʪʘʚ-

ʣʷʝʪ ʧʨʠʤʝʨʥʦ 0.1 ʤʤ. ɺ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʫʨʘʥʠʥʠʪ ʧʨʝʜʩʪʘʚʣʝʥ ʜʚʫʤʷ ʢʨʠʩʪʘʣ-

ʣʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ -  ʢʫʙʠʯʝʩʢʦʡ ʠ ʧʨʠʟʤʘʪʠʯʝʩʢʦʡ. ʋʨʘʥʠʥʠʪ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨ-

ʥʦʝ ʩʚʦʡʩʪʚʦ  ʦʙʨʘʟʦʚʳʚʘʪʴ  ʩ ʩʦʧʫʪʩʪʚʫʶʱʠʤ ʤʠʥʝʨʘʣʦʤ ʙʨʘʥʥʝʨʠʪʦʤ  ʥʝʙʦʣʴ-

ʰʠʝ ʧʦ ʨʘʟʤʝʨʘʤ ʢʫʣʠʩʥʳʝ ʣʠʥʟʳ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦ ʩʣʦʠʩʪʦʩʪʠ ʠ ʦʙʦ-

ʣʦʯʢʝ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʧʦʨʦʜ. 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʷ "ʉʝʚʝʨʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ" ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʚ [13, 19, 20]. ɺ ʫʢʘʟʘʥʥʳʭ ʨʘʙʦʪʘʭ 

ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʨʫʜʳ ʜʘʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ  ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠ-

ʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʝʡ ʨʫʜʳ. ʈʫʜʘ ʧʝʨʝʨʘʙʘʪʳʚʘ-

ʣʘʩʴ ʩʝʨʥʦʢʠʩʣʦʪʥʳʤ ʩʧʦʩʦʙʦʤ, ʧʫʣʴʧʘ ʚʳʱʝʣʘʯʠʚʘʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ὌὛὕ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʮʝʩʩʘ ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ  ʚ ʧʨʝʜʝʣʘʭ 60-75ÁC, ʘ ʩʦʦʪʥʦʰʝ-

ʥʠʝ ʊ:ɾ ʩʦʩʪʘʚʣʷʣʦ 1:2, ʩʝʨʥʦʢʠʩʣʦʪʥʦʝ ʨʘʟʣʦʞʝʥʠʝ  ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʪʝʯʝʥʠʝ 6 
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ʯʘʩʦʚ. ʇʦʩʣʝ ʧʨʦʮʝʩʩʘ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʙʳʣ ʧʦʣʫʯʝʥ  ʪʚʸʨʜʳʡ ʦʩʪʘʪʦʢ, ʢʦʪʦʨʳʡ 

ʜʚʘʞʜʳ ʧʨʦʤʳʚʘʣʩʷ ʚʦʜʦʡ, ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʬʘʟ ʊ:ɾ ʧʦʜʜʝʨʞʠʚʘʣʦʩʴ 

ʨʘʚʥʳʤ 1:1. ɹʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʦʜʫʢʪʠʚʥʳʝ ʨʘʩʪʚʦʨʳ, ʠʟ ʢʦʪʦʨʳʭ ʣʠʙʦ ʵʢʩʪʨʘʢ-

ʮʠʝʡ, ʣʠʙʦ ʩʦʨʙʮʠʝʡ, ʣʠʙʦ ʦʩʘʞʜʝʥʠʝʤ  ʧʦʣʫʯʘʣʠ ʫʨʘʥ. ɹʳʣʦ ʦʧʨʝʜʝʣʝʥʦ (ʨʠʩʫ-

ʥʦʢ 1.1), ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʘʩʭʦʜʘ ὌὛὕ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ  ʧʨʦ-

ʮʝʥʪʥʦʝ  ʠʟʚʣʝʯʝʥʠʝ ʫʨʘʥʘ, ʩ ʤʘʢʩʠʤʫʤʦʤ ʠʟʚʣʝʯʝʥʠʷ 93.13%.  

 

ʈʠʩʫʥʦʢ 1.1. ï ɺʣʠʷʥʠʝ ʨʘʩʭʦʜʘ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʥʘ ʠʟʚʣʝʯʝʥʠʝ ʫʨʘʥʘ ʠʟ ʫʨʘʥʦ-

ʚʳʭ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ "ʉʝʚʝʨʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ" 

 

ʄʘʢʩʠʤʫʤ ʠʟʚʣʝʯʝʥʠ ̫ʫʨʘʥʘ (93.13%) ʧʦʣʫʯʝʥ ʨʘʟʣʦʞʝʥʠʝʤ  ʫʨʘʥʦʚʦʡ 

ʨʫʜʳ ʩʤʝʩʴʶ ʢʠʩʣʦʪ ï ʩʝʨʥʘʷ+ʘʟʦʪʥʘʷ, ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʪʥʦʰʝʥʠʝ ʢʠʩʣʦʪ ʙʳʣʦ 

ʩʣʝʜʫʶʱʠʤ: 350 ʢʛ/ʪʦʥʥʫ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʠ 30 ʢʛ/ʪ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ, ʜʘʥʥʘʷ 

ʩʤʝʩʴ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʡ, ʪʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʠʩʣʦʪ ʤʠʥʠ-

ʤʘʣʴʥʦ. 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ". ɸʚʪʦʨʳ ʨʘʙʦʪ [21-26] 

ʫʢʘʟʘʣʠ, ʯʪʦ ʠʤʠ ʠʩʩʣʝʜʦʚʘʥʳ ʭʠʤʠʯʝʩʢʠʝ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʝ ʩʦʩʪʘʚʳ ʫʨʘʥʦ-

ʩʦʜʝʨʞʘʱʝʡ ʨʫʜr ʤʝʩʪʦʨʦʞʜʝʥʠʷ "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ". ɸʚʪʦʨʳ ʧʝʨʝʨʘ-

ʙʘʪʳʚʘʣʠ ʨʫʜʳ ʜʘʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʝʪʦʜʦʤ ʩʝʨʥʦʢʠʩʣʦʪʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʠ 

ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ ʨʘʟʣʦʞʝʥʠʷ ʚʣʠʷʥʠʝ ʥʝʢʦʪʦʨʳʭ  ʨʝʘʛʝʥʪʦʚ-

ʦʢʠʩʣʠʪʝʣʝʡ. ʊʘʢʞʝ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʚʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ (ʨʅ) ʦʢʘʟʳʚʘʝʪ ʟʥʘ-

ʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ  ʥʘ ʠʟʚʣʝʯʝʥʠʝ ʠʟ ʫʢʘʟʘʥʥʳʭ ʨʫʜ ʢʦʥʮʝʥʪʨʘʪʦʚ ʫʨʘʥʘ.  
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ɼʣʷ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ" 

ʙʳʣ ʠʟʫʯʝʥ ʩʦʩʪʘʚ ʠʭ ʤʠʥʝʨʘʣʦʚ, ʠ ʚʳʷʚʣʝʥʳ  ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʢʚʘʨʮʘ 

(ʩ ʩʦʜʝʨʞʘʥʠʝʤ 34.5%), ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ ʟʜʝʩʴ ʩʦʜʝʨʞʘʥʠʝ  ʤʠʥʝʨʘʣʘ ʘʣʴʙʠʪʘ 

(30.7%), ʩʦʜʝʨʞʘʥʠʝ ʠʣʣʠʪʘ ʦʢʦʣʦ  21.0%, ʢʨʦʤʝ ʦʩʥʦʚʥʳʭ ʤʠʥʝʨʘʣʦʚ ʧʨʠʩʫʪ-

ʩʪʚʫʶʪ ʤʠʥʝʨʘʣʳ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʦʯʝʥʴ ʥʠʟʢʦʝ, ʩʨʝʜʠ ʥʠʭ ʤʠʥʝʨʘʣʳ ʢʘʣʴ-

ʮʠʪ (3%), ʧʣʘʛʠʦʢʣʘʟ (2.95) ʠ ʤʘʛʥʝʪʠʪ (1.7%), ʩʦʜʝʨʞʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʤʠʥʝʨʘʣʦʚ 

ʤʝʥʝʝ 1%, ʧʦʵʪʦʤʫ ʦʥʠ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ  ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʨʫʜʳ.  

ɺ ʩʦʩʪʘʚʝ ʫʨʘʥʦʚʦʡ ʨʫʜr ʤʝʩʪʦʨʦʞʜʝʥʠʷ "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ" 

ʧʨʠʩʫʪʩʪʚʫʶʪ  ʪʘʢʞʝ ʤʠʥʝʨʘʣʳ ʵʢʟʦʛʝʥʥʳʝ (ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʫʨʘʥʦʬʘʥʦʤ ʠ  ʢʦʬ-

ʬʠʥʠʪʠʪʦʤ), ʢʦʪʦʨʳʤ ʭʘʨʘʢʪʝʨʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʤʠʛʨʠʨʦʚʘʪʴ. ʋʨʘʥʦʬʘʥ ʠ  ʢʦʬʬʠ-

ʥʠʪʠʪ ʚ ʨʫʜʝ ʩʦʜʝʨʞʘʪʩʷ  ʚ ʜʚʫʭ ʬʦʨʤʘʭ, ʚ ʯʝʪʳʨʸʭ- ʠ ʰʝʩʪʠʚʘʣʝʥʪʥʦʡ ʬʦʨʤʘʭ; 

ʫʯʠʪʳʚʘʷ ʠʭ ʠʟʤʝʥʷʶʱʫʶʩʷ ʚʘʣʝʥʪʥʦʩʪʴ,  ʨʫʜʫ ʜʘʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ  ʤʦʞʥʦ 

ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʱʝʣʦʯʥʳʤ ʠʣʠ ʢʠʩʣʦʪʥʳʤ ʨʘʟʣʦʞʝʥʠʝʤ. ʆʜʥʘʢʦ ʧʦ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫ ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʧʳʪʦʚ, ʢʠʩʣʦʪʥʦʝ ʨʘʟʣʦʞʝʥʠʝ ʵʪʠʭ ʨʫʜ ʙʦʣʝʝ  ʵʬʬʝʢʪʠʚʥʦ, 

ʪʘʢ ʢʘʢ ʧʨʠ ʢʠʩʣʦʪʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʜʦʩʪʠʛʘʶʪʩʷ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʦʚʳʭ ʩʦʝʜʠʥʝʥ-

ʨʠʡ  ʙʦʣʝʝ ʚʳʩʦʢʠʝ, ʯʝʤ ʧʨʠ ʢʘʨʙʦʥʘʪʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʬʬʝʢ-

ʪʠʚʥʝʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʫʜʳ ʜʘʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʢʠʩʣʦʪʥʫʶ ʧʝʨʝʨʘʙʦʪʢʫ. 

ʂʠʩʣʦʪʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʨʫʜ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʱʝʣʦʯʥʦʡ ʙʦʣʝʝ ʧʝʨʩʧʝʢ-

ʪʠʚʥʘʷ, ʧʦʪʦʤʫ ʯʪʦ  ʚ ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ὌὛὕ,  ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʨʝ-

ʘʛʝʥʪ ʙʦʣʝʝ ʜʝʰʸʚʳʡ ʩʨʘʚʥʠʪʝʣʴʥʦ  ʩ ʜʨʫʛʠʤʠ ʨʝʘʛʝʥʪʘʤʠ [24]. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʫʨʘʥʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩʝʨʥʦʢʠʩʣʦʪʥʦʡ ʧʝ-

ʨʝʨʘʙʦʪʢʦʡ  ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ,  ʥʘʤʠ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ 

ʥʘ ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʪʘ (ʨʠʩʫʥʦʢ 1.2). 

ʂʘʢ ʤʦʞʥʦ ʚʠʜʝʪʴ ʥʘ ʨʠʩʫʥʢʝ 1.2ʘ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʫʨʘʥʘ ʜʦʩʪʠ-

ʛʘʝʪʩʷ ʨʘʚʥʳʤ 96.6% ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʣʝʜʫʶʱʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ: 

ʊ:ɾ (1:2), ʉʅ2Ὓὕ4 (150 ʢʛ/ʪ), Ű (4 ʯ), ʊ (60ÁC), ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʩʭʦʜ ʅ2ʆ2, ʢʦʪʦʨʳʡ 

ʷʚʣʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʝʘʛʝʥʪʦʤ-ʦʢʠʩʣʠʪʝʣʝʤ, ʩʦʩʪʘʚʣʷʣ ʦʢʦʣʦ 50 ʣ/ʪʦʥʥʫ, ʢʦʥ-

ʮʝʥʪʨʘʮʠʷ ʅ2ʆ2 ʙʨʘʣʘʩʴ 25-ʧʨʦʮʝʥʪʥʘʷ. ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, 
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ʦʧʳʪʳ ʧʦ ʨʘʟʣʦʞʝʥʠʶ ʙʳʣʠ ʧʨʦʜʦʣʞʝʥʳ  ʩ ʧʦʣʫʯʝʥʠʝʤ ʢʝʢʘ, ʢʦʪʦʨʳʡ ʠʟ ʧʨʦ-

ʜʫʢʪʠʚʥʳʭ ʨʘʩʪʚʦʨʦʚ ʚʳʜʝʣʷʣʩʷ ʬʠʣʴʪʨʘʮʠʝʡ, ʜʘʣʝʝ ʢʝʢ  ʧʨʦʤʳʚʘʣʠ ʚʦʜʦʡ,  ʧʨʠ-

ʜʝʨʞʠʚʘʷʩʴ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ɾ:ʊ (3:1) [24]. 

 

ʈʠʩʫʥʦʢ 1.2. ï ʀʟʚʣʝʯʝʥʠʝ ʠʟ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ" 

ʢʦʥʮʝʥʪʨʘʪʦʚ ʫʨʘʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ: ʘ) ʨʘʩʭʦʜʘ ʨʝʘʛʝʥʪʘ-ʦʢʠʩʣʠʪʝʣʷ ʅ2ʆ2 - 

25%,  ʧʨʠ ʊ:ɾ (1:2), ʉʅ2Ὓὕ4 (150 ʢʛ/ʪ), Ű (4 ʯ), ʊ (60ÁC), ʙ) ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩ-

ʣʦʪʳ (ὌὛὕ), ʧʨʠ  ʊ:ɾ (1:2), ʉʅ2ὕ2 (50 ʣ/ʪ), Ű (4 ʯ), ʊ (60ÁC) 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʳʪʦʚ ʩʝʨʥʦʢʠʩʣʦʪʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʚʦʡ ʨʫʜʳ ʩ ʧʦ-

ʣʫʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʪʘ ʫʨʘʥʘ (ʨʠʩʫʥʦʢ 1.2ʙ) ʩʜʝʣʘʥʦ ʟʘʢʣʶʯʝʥʠʝ,  ʯʪʦ ʤʘʢʩʠʤʫʤ 

ʠʟʚʣʝʯʝʥʠ ̫ʫʨʘʥʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ ʧʨʠʭʦʜʠʪʩʷ  ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 150 ʢʛ/ʪʦʥʥʫ 

ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ. ʇʦʢʘʟʘʥʦ ʪʘʢʞʝ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ὌὛὕ  ʩʚʳʰʝ 150 
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ʢʛ/ʪʦʥʥʫ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʥʝ ʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬ-

ʬʝʢʪʘ, ʠ ʦʧʪʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ὌὛὕ ʩʦʩʪʘʚʣʷʝʪ 150 ʢʛ ʥʘ ʪʦʥʥʫ ʨʫʜʳ. 

ʉʝʨʠʶ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʦʩʫʱʝʩʪʚʠʣʠ, ʯʪʦʙʳ ʚʳʷʚʠʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʜʣʠ-

ʪʝʣʴʥʦʩʪʴ ʧʝʨʝʨʘʙʦʪʢʠ ʨʫʜʳ ʜʣʷ ʤʘʢʩʠʤʫʤʘ ʠʟʚʣʝʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʪʘ ʫʨʘʥʘ. ʆʙ-

ʥʘʨʫʞʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʫʤ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ (96%) ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʩʪʠʛʥʫʪ ʧʨʠ ʯʝʪʳʨʸʭʯʘʩʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʨʫʜʳ ʩʝʨʥʦʢʠʩʣʦʪʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʧʨʦʮʝʩʩʝ ʨʝʘʛʝʥʪʘ-ʘʢʪʠʚʘʪʦʨʘ - ʅ2ʆ2. ʇʦʢʘʟʘʥʦ ʪʘʢʞʝ, ʯʪʦ 

ʧʦʚʳʰʝʥʠʝ ʚʨʝʤʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ  ʨʫʜʳ ʩ  ὌὛὕ   ʠ Ὄὕ  ʧʨʠ 

ʧʝʨʝʨʘʙʦʪʢʝ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʥʝ ʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ, ʧʨʦʮʝʩʩ ʟʘ-

ʤʝʜʣʷʝʪʩʷ  ʠ ʯʝʨʝʟ 5-6 ʯʘʩʦʚ ʟʘʢʘʥʯʠʚʘʝʪʩʷ  ʧʦʣʥʦʩʪʴʶ ʠ ʧʨʦʜʦʣʞʝʥʠʝ ʧʨʦʮʝʩʩʘ 

ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ  [24, 25]. 

ʇʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝ-

ʤʦʛʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʜʨʫʛʠʭ ʠʟʚʝʩʪʥʳʭ ʠ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʭ ʦʢʠʩʣʠʪʝʣʝʡ (ʧʠʨʦ-

ʣʶʟʠʪ, ʘʟʦʪʥʘʷ ʢʠʩʣʦʪʘ, ʦʢʩʠʜ ʤʘʨʛʘʥʮʘ) ʚ ʨʘʩʪʚʦʨʘʭ ὌὛὕ  ʦʪ 50 ʜʦ 450 

ʢʛ/ʪʦʥʥʫ (ʨʠʩʫʥʦʢ 1.3) [24, 25]. 

 

ʈʠʩʫʥʦʢ 1.3. ï ɺʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ὌὛὕ   ʠ ʥʝʢʦʪʦʨʳʭ ʦʢʠʩʣʠʪʝʣʝʡ-ʨʝʘʛʝʥ-

ʪʦʚ  ʥʘ ʠʟʚʣʝʯʝʥʠʝ ʫʨʘʥʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ ʠʟ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ "ʎʝʥʪʨʘʣʴʥʳʡ 

ʊʘʜʞʠʢʠʩʪʘʥ" ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʷʭ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ: ʉὌὔὕ3 (50 ʣ/ʪ), 

ʉὓὲὕ2 (50 ʢʛ/ʪ), ʉὓὲὕ2 (50 ʢʛ/ʪ),  ʉʅ2ʆ2 (50 ʣ/ʪ), Ű (4 ʯ), ʊ (60Áʉ) 
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ʊʘʢʞʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʚ ʢʦʪʦʨʦʡ  ʠʟʫʯʘʣʠʩʴ ʢʠʥʝʪʠ-

ʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʝʨʥʦʢʠʩʣʦʪʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʨʫʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ "ʎʝʥʪʨʘʣʴ-

ʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ"  ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʨʝʘʛʝʥʪʘ-ʦʢʠʩʣʠʪʝʣʷ ὌὕȢ  ʆʩʥʦʚʥʳʝ ʠʟʫʯʘ-

ʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʩʣʝʜʫʶʱʠʤʠ ï ɾ:ʊ (2:1), 

ʉʅ2ὕ2 (50 ʣ/ʪ), ʉʅ2Ὓὕ4 (150 ʢʛ/ʪ), ʚʨʝʤʷ ʧʝʨʝʨʘʙʦʪʢʠ (Ű=6 ʯʘʩʦʚ), ʊ (293-353 K), 

ʨʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʡ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʦʙʦʙʱʘʶʪʩʷ ʥʘ ʨʠʩʫʥʢʝ  1.4. 

 

ʈʠʩʫʥʦʢ 1.4. ï ɺʣʠʷʥʠʝ ʚʨʝʤʝʥʠ ʨʘʟʣʦʞʝʥʠʷ (Ű) ʠ ʊ (ʪʝʤʧʝʨʘʪʫʨʳ) ʥʘ ʧʨʦʮʝʥʪ-

ʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʫʨʘʥʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʠʟ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘ-

ʜʞʠʢʠʩʪʘʥ" 

 

ɹʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ (ʊ) ʚ ʜʠʘʧʘʟʦʥʝ 293Ÿ353 

ʂ ʠ ʠʟʤʝʥʝʥʠʝ ʚʨʝʤʝʥʠ ʨʘʟʣʦʞʝʥʠʷ (Ű) ʚ ʜʠʘʧʘʟʦʥʝ 1Ÿ6 ʯ ʫʚʝʣʠʯʠʚʘʝʪ ʠʟʚʣʝʯʝ-

ʥʠʝ ʫʨʘʥʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ ʠʟ ʨʫʜʳ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ 6-ʯʘʩʦʚʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʨʘʟ-

ʣʦʞʝʥʠʷ  ʠʟʚʣʝʯʝʥʠʝ ʫʨʘʥʘ ʥʝ ʨʘʚʥʦʤʝʨʥʦʝ, ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʚ ʧʝʨʚʳʝ 1-2 ʯʘʩʘ 

ʫʨʘʥ ʠʟʚʣʝʢʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦ, ʜʘʣʝʝ ʚ ʪʝʯʝʥʠʝ ʝʱʸ 2-ʭ ʯʘʩʦʚ ʫʨʘ-

ʥʦʩʦʜʝʨʞʘʱʠʝ ʩʦʝʜʠʥʝʥʠʷ ʠʟʚʣʝʢʘʶʪʩʷ ʨʘʚʥʦʤʝʨʥʦ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʘ ʧʦʩʣʝ 6-

ʯʘʩʦʚʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʧʦʣʥʦʩʪʴʶ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʠʟʚʣʝʯʝʥʠʝ, ʪʦ ʝʩʪʴ ʧʨʦʚʦʜʠʪʴ 

ʧʨʦʮʝʩʩ ʩʚʳʰʝ 6 ʯʘʩʦʚ ʥʝ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ  ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ [24-26]. 
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ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʘʥʥʳʤ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʨʘʟ-

ʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʣʦʢ-ʩʭʝʤʳ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʚʦʡ ʨʫʜʳ ʤʝʩʪʦʨʦʞ-

ʜʝʥʠʷ "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ" ʩʝʨʥʦʢʠʩʣʦʪʥʳʤ ʩʧʦʩʦʙʦʤ.  ʈʘʟʨʘʙʦʪʘʥʥʘʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʙʣʦʢ-ʩʭʝʤʘ  ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʙʣʦʢʦʚ: 

ʜʨʦʙʣʝʥʠʝ ʠ ʠʟʤʝʣʴʯʝʥʠʝ ʨʫʜʳ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʪʤʳʚʢʘ ʚʦʜʦʡ, ʨʘʟʣʦʞʝʥʠʝ ʩ 

ʧʦʤʦʱʴʶ ὌὛὕȟ  ʩʦʨʙʮʠʷ ʥʘ ʘʥʠʦʥʠʪ ɸʄ(ʧ) ʫʨʘʥʘ, ʜʝʩʦʨʙʮʠʷ ʫʨʘʥʘ ʩ ʘʥʠʦʥʠʪʘ 

ɸʄ(ʧ),  ʥʝʡʪʨʘʣʠʟʘʮʠʷ ʜʝʩʦʨʙʘʪʘ ʜʦ ʨʅ=8, ʦʩʘʞʜʝʥʠʝ ὔὌ Ὗὕ  - ʜʠʫʨʘʥʘʪʘ 

ʘʤʤʦʥʠʷ, ʬʠʣʴʪʨʘʮʠʷ c ʦʪʧʨʘʚʢʦʡ ʤʘʪʦʯʥʭr ʨʘʩʪʚʦʨʦʚ ʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ, ʧʦ-

ʣʫʯʝʥʠʝ ʛʦʪʦʚʦʛʦ ʞʸʣʪʦʛʦ ʢʝʢʘ  - Ὗὕ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ (ʨʠʩʫʥʦʢ 

1.5). 

ʉʝʨʥʦʢʠʩʣʦʪʥʦʝ ʨʘʟʣʦʞʝʥʠʝ ʫʨʘʥʦʚʦʡ ʨʫʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ  "ɿʘʧʘʜʥʳʡ 

ʊʘʜʞʠʢʠʩʪʘʥ" ʠʟʫʯʘʣʦʩʴ  ʚ [27-31].  ɸʚʪʦʨʳ ʨʝʢʦʤʝʥʜʦʚʘʣʠ  ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ 

ʩʝʨʥʦʢʠʩʣʦʪʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʨʫʜʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʢʘʟʘʥʳ, ʢʘʢ ʦʧʪʠʤʘʣʴʥʳʝ ï 

ʊ (80Áʉ), ʚʨʝʤʷ ʨʘʟʣʦʞʝʥʠʷ Ű (1 ʯ), ʩʝʨʥʘʷ ʢʠʩʣʦʪʘ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 30%. ʋʢʘʟʘʥ-

ʥʳʝ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʧʝʨʝʨʘʙʦʪʢʠ ʧʦʟʚʦʣʠʣʠ ʘʚʪʦʨʘʤ ʜʦʩʪʠʯʴ ʠʟʚʣʝʯʝʥʠʷ 

ʫʨʘʥʘ, ʩʦʩʪʘʚʠʚʰʝʛʦ 88.2%. ʊʘʢʞʝ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʜʘʥʥʳʤ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʣʦʢ-ʩʭʝʤʳ ʜʣʷ ʧʝʨʝʨʘ-

ʙʦʪʢʠ ʫʨʘʥʦʚʦʡ ʨʫʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ "ɿʘʧʘʜʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ" ʩʝʨʥʦʢʠʩʣʦʪʥʳʤ 

ʩʧʦʩʦʙʦʤ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʙʣʦʢ-ʩʭʝʤʘ  ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ 

ʙʣʦʢʦʚ: ʨʫʜʦʧʦʜʛʦʪʦʚʢʘ, ʚʢʣʶʯʘʷ ʜʨʦʙʣʝʥʠʝ ʠ ʨʘʟʤʝʣʴʯʝʥʠʝ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ 

ʦʪʤʳʚʢʘ ʚʦʜʦʡ, ʨʘʟʣʦʞʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ὌὛὕȟ  ʬʠʣʴʪʨʘʮʠʷ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʪʚʸʨ-

ʜʦʡ ʬʘʟʳ ʦʪ ʨʘʩʪʚʦʨʘ, ʦʩʘʞʜʝʥʠʝ ὔὌ Ὗὕ - ʜʠʫʨʘʥʘʪʘ ʘʤʤʦʥʠʷ, ʚʳʩʫʰʠʚʘ-

ʥʠʝ ʠ ʧʨʦʢʘʣʠʚʘʥʠʝ ʛʦʪʦʚʦʛʦ ʞʸʣʪʦʛʦ ʢʝʢʘ  - Ὗὕ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʝʯʥʦʛʦ ʧʨʦ-

ʜʫʢʪʘ.   
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ʈʠʩʫʥʦʢ 1.5. ï ʋʩʨʝʜʥʸʥʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʙʣʦʢ-ʩʭʝʤʘ  ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ  ʫʨʘ-

ʥʦʚʳʭ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ" ʩʝʨʥʦʢʠʩʣʦʪʥʳʤ ʩʧʦʩʦ-

ʙʦʤ ʩ ʧʦʣʫʯʝʥʠʝʤ ʫʨʘʥʦʩʦʜʝʨʞʘʱʝʛʦ ʧʨʦʜʫʢʪʘ   Ὗὕ  
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1.1.3. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʦʣʫʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʪʘ ʫʨʘʥʘ  

ʠʟ ʩʫʧʝʩʯʘʥʳʭ ʧʦʯʚ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʂʘʢ ʫʢʘʟʳʚʘʶʪ ʘʚʪʦʨʳ ʚ ʨʘʙʦʪʘʭ [32-37], ʠʤʠ ʠʟʫʯʝʥʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʧʨʠʥʮʠʧʳ, ʧʦ ʢʦʪʦʨʳʤ  ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʩʫʧʝʩʯʘʥʳʝ ʧʦʯʚʳ ʠ ʦʧʨʝʜʝʣʝʥʦ, 

ʯʪʦ ʩʣʘʛʘʶʱʠʝ ʩʫʧʝʩʯʘʥʳʝ ʧʦʯʚʳ ʤʠʥʝʨʘʣʳ  ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʧʝʨʝ-

ʤʝʱʝʥʠʝ ʠ ʥʘʢʦʧʣʝʥʠʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʩʦʩʪʘʚʝ ʫʨʘʥʩʦʜʝʨʞʘ-

ʱʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʨʘʥʘ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝ-

ʥʠʷʭ, ʧʦʯʚʝʥʥʳʭ ʧʦʢʨʦʚʘʭ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʬʨʘʢʮʠʷʭ ʧʦʜʯʠʥʷʝʪʩʷ ʦʧʨʝʜʝʣʸʥ-

ʥʳʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ. ʇʦ ʫʪʚʝʨʞʜʝʥʠʶ ʘʚʪʦʨʦʚ, ʫʨʘʥʠʣ-ʠʦʥʳ Ὗὕ  ʠʤʝʶʪ 

ʩʠʣʴʥʦ ʚʳʨʘʞʝʥʥʫʶ ʤʠʛʨʘʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ   ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʥʘʟʝʤʥʳʭ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ.  

ʇʦ ʫʪʚʝʨʞʜʝʥʠʶ ʘʚʪʦʨʦʚ ʨʘʙʦʪʳ [32], ʠʤʠ  ʠʩʩʣʝʜʦʚʘʥʳ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʫʧʝʩʯʘʥʳʭ ʧʦʯʚ ʩ ʮʝʣʴʶ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʥʠʭ ʫʨʘʥʘ, ʜʣʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʩʩʣʝ-

ʜʦʚʘʥʘ ʢʠʥʝʪʠʢʘ, ʧʦ ʧʦʩʪʨʦʝʥʥʳʤ ʢʠʥʝʪʠʯʝʩʢʠʤ ʢʨʠʚʳʤ ʣʠʥʠʷʤ ʛʨʘʬʠʯʝʩʢʠ 

ʦʧʨʝʜʝʣʝʥʳ ʚʝʣʠʯʠʥʳ ʢʠʥʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʚʢʣʶʯʘʷ ʵʥʝʨʛʠʶ ʘʢʪʠʚʘʮʠʠ 

Ὁȟ ʢʦʪʦʨʘʷ ʦʢʘʟʘʣʘʩʴ ʨʘʚʥʦʡ 16 ʢɼʞ/ʤʦʣʴ, ʵʪʦ ʟʥʘʯʝʥʠʝ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʝʥʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʨʘʩʯʸʪʘʤʠ, ʪ.ʝ. ʨʘʟʣʦʞʝʥʠʝ ʩʫʧʝʩʯʘʥʳʭ ʧʦʯʚ ʩ ʠʟʚʣʝʯʝʥʠʝʤ 

ʠʟ ʠʭ ʩʦʩʪʘʚʘ ʫʨʘʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ  ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ  ʚ ʜʠʬʬʫʟʥʦʡ ʦʙʣʘʩʪʠ.  ʇʦ 

ʧʦʣʫʯʝʥʥʳʤ  ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʘʥʥʳʤ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ  ʨʘʟʨʘʙʦʪʢʘ 

ʫʩʨʝʜʥʸʥʥʦʡ ʩʭʝʤʘʪʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʩʝʨʥʦʢʠʩʣʦʪʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʩʫʧʝʩ-

ʯʘʥʳʭ ʧʦʯʚ ʩʦʨʙʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ, ʛʜʝ ʩʦʨʙʝʥʪʦʤ ʷʚʣʷʣʩʷ ʘʥʠʦʥʠʪ ɸʄ(ʧ), 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʘʥʠʦʥʦʦʙʤʝʥʥʫʶ ʤʘʢʨʦʧʦʨʠʩʪʫʶ ʩʤʦʣʫ ʥʘ ʦʩʥʦʚʝ ʩʦʧʦ-

ʣʠʤʝʨʦʚ (ʨʠʩʫʥʦʢ 1.6) [32]. 

 

1.2. ʇʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ʫʨʘʥʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘ 

1.2.1. ʇʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ɻʘʬʫʨʦʚʩʢʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ 

ʇʦ ʫʪʚʝʨʞʜʝʥʠʶ ʘʚʪʦʨʦʚ ʨʘʙʦʪ [38-45], ʦʥʠ ʠʟʫʯʠʣʠ ʦʪʭʦʜʳ ʙʳʚʰʠʭ ʫʨʘ-

ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʢʦʪʦʨʳʝ ʩʢʣʘʜʠʨʦʚʘʥʳ ʚ ɻʘʬʫʨʦʚʩʢʦʤ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ, 

ʦʧʨʝʜʝʣʠʣʠ ʚ ʫʢʘʟʘʥʥʳʭ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʘʭ ʩʦʜʝʨʞʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʘ-
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ʜʠʦʥʫʢʣʠʜʦʚ, ʧʨʝʜʣʦʞʝʥʳ ʠ ʣʘʙʦʨʘʪʦʨʥʦ ʦʧʨʦʙʦʚʘʥʳ ʚʦʟʤʦʞʥʳʝ ʩʧʦʩʦʙʳ ʧʝʨʝ-

ʨʘʙʦʪʢʠ ʫʢʘʟʘʥʥʳʭ ʦʪʭʦʜʦʚ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʠʟ ʥʠʭ   Ὗὕ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʝʯ-

ʥʦʛʦ ʧʨʦʜʫʢʪʘ.  

ɺ [43, 44] ʧʨʦʚʦʜʠʣʠ ʦʧʳʪʳ  ʩ ʜʚʫʤʷ  ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʫʨʘʥʦʩʦʜʝʨʞʘ-

ʱʠʭ ʦʪʭʦʜʦʚ ï ʚʦ-ʧʝʨʚʳʭ, ʵʪʦ "ʙʦʛʘʪʳʝ" ʦʪʭʦʜʳ, ʚ ʢʦʪʦʨʳʭ ʚʳʩʦʢʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʫʨʘʥʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʜʠʘʧʘʟʦʥʝ  ʦʪ 0.016 ʜʦ 0.516 ʧʨʦʮʝʥʪʦʚ, ʚʦ-ʚʪʦʨʳʭ, "ʙʝʜ-

ʥʳʝ" ʦʪʭʦʜʳ, ʚ ʢʦʪʦʨʳʭ ʥʠʟʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʫʨʘʥʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʜʠʘʧʘʟʦʥʝ  ʦʪ 

0.009 ʜʦ 0.031 ʧʨʦʮʝʥʪʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʨʦʚʝʜʝʥʘ  ʨʘʟʨʘʙʦʪʢʘ ʫʩʨʝʜʥʸʥʥʦʡ ʩʭʝ-

ʤʘʪʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ [46]. 

 

ʈʠʩʫʥʦʢ 1.6. - ʋʩʨʝʜʥʸʥʥʘʷ ʩʭʝʤʘʪʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ  ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦ-

ʩʦʜʝʨʞʘʱʠʭ ʩʫʧʝʩʯʘʥʳʭ ʧʦʯʚ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʠʟ ʥʠʭ   Ὗὕ  ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʝʯ-

ʥʦʛʦ ʧʨʦʜʫʢʪʘ 
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ʂʘʢ ʫʪʚʝʨʞʜʘʝʪʩʷ ʚ [46], ʘʚʪʦʨʘʤʠ ʠʩʩʣʝʜʦʚʘʥʳ ʠ ʧʘʩʧʦʨʪʠʟʠʨʦʚʘʥʳ ʚʩʝ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʭʚʦʩʪʦ-

ʭʨʘʥʠʣʠʱ, ʠʟ ʦʪʭʦʜʦʚ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʳ ʤʘʢʩʠʤʘʣʴʥʳʝ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʘ ʠ ʫʨʘ-

ʥʦʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʪʦʨʠʯʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ, ʭʨʘʥʷʱʠʭʩʷ 

ʚ ɻʘʬʫʨʦʚʩʢʦʤ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ. ʇʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʨʘʙʦʪʢʠ "ʙʦʛʘʪʳʭ" 

ʦʪʭʦʜʦʚ ʩ ʩʦʜʝʨʞʘʥʠʷʤʠ ʚ ʥʠʭ ʫʨʘʥʘ  ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0.03 ʜʦ 0.518 ʧʨʦʮʝʥʪʦʚ, 

ʇʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʫʢʘʟʘʥʥʦʛʦ ʪʠʧʘ ʦʪʭʦʜʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʝ ʩʪʘʜʠʠ ʧʝʨʝʨʘʙʦʪʢʠ, ʠʩʢʣʶʯʘʶʪʩʷ ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʣʝʜʫ-

ʶʱʠʝ ï ʜʨʦʙʣʝʥʠʝ-ʠʟʤʝʣʴʯʝʥʠʝ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʩʛʫʱʝʥʠʝ, ʩʦʨʙʮʠʷ ʠ ʜʝʩʦʨʙ-

ʮʠʷ. ʀʟ ʫʢʘʟʘʥʥʳʭ ʦʪʭʦʜʦʚ  ʠʟʚʣʝʯʝʥʠʝ ʜʦʩʪʠʛʘʝʪ 90 ʧʨʦʮʝʥʪʦʚ ʠ ʙʦʣʝʝ. ʂʨʦʤʝ 

ʪʦʛʦ, ʜʣʷ ʜʘʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʩʦʜʝʨʞʘʱʠʭ ʩʦ-

ʝʜʠʥʝʥʠʡ  ʦʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

 

1.2.2. ʇʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ "ʂʘʨʪʘ 1-9",  

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʛʦʨʦʜʝ ɹʫʩʪʦʥ 

ʇʦ ʫʪʚʝʨʞʜʝʥʠʶ ʘʚʪʦʨʦʚ ʨʘʙʦʪ [47-52], ʦʥʠ ʠʟʫʯʠʣʠ ʦʪʭʦʜʳ ʙʳʚʰʠʭ ʫʨʘ-

ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʢʦʪʦʨʳʝ ʩʢʣʘʜʠʨʦʚʘʥʳ ʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ "ʂʘʨʪʘ 1-9", ʨʘʩ-

ʧʦʣʦʞʝʥʥʦʤ ʚ ʛʦʨʦʜʝ ɹʫʩʪʦʥ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʭʠʤʠʢʦ-ʤʠʥʝʨʘʣʦʛʠʯʝ-

ʩʢʦʛʦ ʩʦʩʪʘʚʦʚ ʦʪʭʦʜʦʚ ʵʪʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʘʚʪʦʨʘʤʠ ʩʜʝʣʘʥʦ ʟʘʢʣʶʯʝʥʠʝ, 

ʯʪʦ ʦʪʭʦʜʳ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ  ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ "ʂʘʨʪʘ 1-9" ʜʣʷ ʚʪʦʨʠʯʥʦʡ ʧʝʨʝ-

ʨʘʙʦʪʢʠ  ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʠʟ ʥʠʭ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ  ʩʦʝʜʠʥʝʥʠʡ ʷʚʣʷʶʪʩʷ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʤʠ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʠʥʝʨʘʣʦʚ ʚ ʩʦʩʪʘʚʝ ʭʚʦʩʪʦʚ 

ʷʚʣʷʝʪʩʷ ʢʚʘʨʮ, ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 69.0 ʧʨʦʮʝʥʪʦʚ ʠ ʚʳʰʝ, ʠʩʭʦʜʷ ʠʟ 

ʯʝʛʦ  ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʫʢʘʟʘʥʥʳʭ ʭʚʦʩʪʦʚ  ʨʝʢʦʤʝʥʜʦʚʘʥ ʩʝʨʥʦʢʠʩʣʦʪʥʳʡ ʤʝʪʦʜ.  

ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷ-

ʣʠʩʴ ʩʪʝʧʝʥʠ ʚʩʢʨʳʪʠʷ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʠ ʧʝʨʝʭʦʜʘ ʚ ʧʨʦʜʫʢʪʠʚʥʳʝ 

ʨʘʩʪʚʦʨʳ  ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʪʘʢʞʝ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʧʨʠ ʩʝʨ-

ʥʦʢʠʩʣʦʪʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʫʢʘʟʘʥʥʳʭ ʦʪʭʦʜʦʚ ʜʦʩʪʠʛʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʚʣʝ-

ʯʝʥʠʷ ʫʨʘʥʘ, ʧʨʠʤʝʨʥʦ 20-60%, ʚ ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʷʱʠʝ  ʦʪ ʨʘʩʭʦʜʘ   ὌὛὕȢ  
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ʂʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʘʚʪʦʨʳ [48, 49], ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʜʘʥʥʦʛʦ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʝʨʥʦʢʠʩ-

ʣʦʪʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ, ʪʘʢ ʢʘʢ ʢʠʥʝʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʠ ʠʭ ʠʟʫʯʝʥʠʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʢʠʩʣʦʪʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʭʚʦʩʪʦʚʳʭ ʤʘʪʝ-

ʨʠʘʣʦʚ ʦʪʭʦʜʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʷ ʢʠʩʣʦʪʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʚʠʜʘ 

ʩʳʨʴʷ ʠ ʤʘʪʝʨʠʘʣʦʚ ʥʝʦʙʭʦʜʠʤʦ  ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ  ʨʘʟʣʦʞʝʥʠʷ, 

ʥʘ ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʨʷʜ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ,  ʚ ʦʩʥʦʚ-

ʥʦʤ ʵʪʦ ʊ (ʪʝʤʧʝʨʘʪʫʨʘ) ʠ Ű (ʚʨʝʤʷ ʨʘʟʣʦʞʝʥʠʷ). ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʝʨʠʠ ʵʢʩʧʝ-

ʨʠʤʝʥʪʦʚ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʚʳʷʚʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʚʝʜʝʥʠʷ 

ʢʠʩʣʦʪʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʦʪʭʦʜʦʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ "ʂʘʨʪʘ 1-9", ʵʪʦ ɾ:ʊ (1:1), Ű 

(6 ʯʘʩʦʚ), ʊ (65-70Áʉ). 

 

1.2.3. ʇʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ʫʨʘʥʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʛʦʨʦʜʘ ʀʩʪʠʢʣʦʣ 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʠʟʫʯʝʥʠʝ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ,  ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʀʩʪʠʢ-

ʣʦʣ (ʨʘʥʝʝ  ʥʘʟʳʚʘʣʩʷ ʛʦʨʦʜ ʊʘʙʦʰʘʨ) ʩʢʣʘʜʠʨʦʚʘʥʳ  ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʫʨʘʥʦʩʦ-

ʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʝ ʦʪʚʘʣʳ, ʦʙʨʘʟʦ-

ʚʘʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʟʘʚʦʜʘ, ʥʘʟʳʚʘʝʤʳʝ 

"ʌʘʙʨʠʢʘ ʙʝʜʥʳʭ ʨʫʜ" (ʜʘʣʝʝ ʌɹʈ),  ʠʤʝʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ, ʠʟ-ʧʦʜ 

ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʚʳʪʝʢʘʶʪ ʜʨʝʥʘʞʥʳʝ ʠ ʪʝʭʥʦʛʝʥʥʳʝ ʚʦʜʳ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʥʠʷ  

ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤʠ. 

ʇʦ ʫʪʚʝʨʞʜʝʥʠʶ ʘʚʪʦʨʦʚ [53-57], ʠʤʠ ʠʟʫʯʝʥʳ ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ ʠʟ-

ʚʣʝʯʝʥʠʷ ʫʨʘʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ  ʠʟ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʀʩʪʠʢʣʦʣ.  

ʂʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʘʚʪʦʨʳ [55], ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ "ʌʘʙʨʠʢʠ ʙʝʜ-

ʥʳʭ ʨʫʜ" ʩ ʮʝʣʴʶ ʠʟʚʣʝʯʝʥʠʷ  ʠʟ ʥʠʭ ʩʦʝʜʠʥʝʥʠʡ ʫʨʘʥʘ ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ 

ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʫʢʘʟʘʥʥʳʭ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ 

ʩʧʦʩʦʙʦʤ ʚʳʱʝʣʘʯʠʚʘʥʠʷ. 
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1.2.4. ʇʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ʫʨʘʥʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ɼʠʛʤʘʡʩʢʦʛʦ  

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ  

ʂʘʢ ʠʟʚʝʩʪʥʦ [58-60], ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʨʝʜʥʝʘʟʠʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʭʚʦʩʪʦʭʨʘ-

ʥʠʣʠʱʝ ɼʠʛʤʘʡ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʢʨʫʧʥʳʤ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝʤ ʦʩʪʘʪʢʦʚ  ʙʳʚʰʠʭ 

ʫʨʘʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʠʤʝʶʱʠʭʩʷ ʚ ʫʢʘʟʘʥʥʦʤ ʨʝʛʠʦʥʝ. ʇʦ ʧʣʦʱʘʜʠ ʩʚʦʝʛʦ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ɼʠʛʤʘʡʩʢʦʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʟʘʥʠʤʘʝʪ ʙʦʣʝʝ 90 ʛʝʢʪʘʨʦʚ, ʛʜʝ 

ʙʳʣʠ ʩʢʣʘʜʠʨʦʚʘʥʳ  ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʵʪʦ ʦʪʨʘʙʦʪʘʥʥʳʝ ʫʨʘʥʦʚʳʝ ʨʫʜʳ, ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʚ ɼʠʛʤʘʝ ʩʦʩʪʘʚʣʷʝʪ ~35 ʤʣʥ. 

ʪʦʥʥ. ʊʘʢʞʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʭʨʘʥʠʪʩʷ ʧʨʠʤʝʨʥʦ 500 ʪʳʩ. ʪʦʥʥ 

ʫʨʘʥʦʚʳʭ ʟʘʙʘʣʘʥʩʦʚʳʭ ʨʫʜ, ʠ ʟʜʝʩʴ ʙʳʣʦ ʩʢʣʘʜʠʨʦʚʘʥʦ ʧʨʠʤʝʨʥʦ 5.7 ʤʣʥ. ʪʦʥʥ 

ʦʪʨʘʙʦʪʘʥʥʳʭ ʚʘʥʘʜʠʡʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʚ ʚʠʜʝ ʦʪʭʦʜʦʚ ʚʘʥʘʜʠʝʚʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ. ʆʙʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚʩʝʭ ʫʢʘʟʘʥʥʳʭ ʦʪʭʦʜʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʭʚʦʩʪʦʭʨʘʥʠ-

ʣʠʱʘ ɼʠʛʤʘʡ ʦʧʨʝʜʝʣʝʥʘ  ʚ ʟʥʘʯʝʥʠʝ ~16000 ɻɹʢ.  ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ɼʠʛʤʘʷ  ʭʨʘ-

ʥʷʱʠʝʩʷ ʦʪʭʦʜʳ  ʪʦʣʴʢʦ ʥʘ 83% ʷʚʣʷʶʪʩʷ ʟʘʢʨʳʪʳʤʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʨʝ-

ʢʫʣʴʪʠʚʘʮʠʦʥʥʳʭ ʨʘʙʦʪ, ʦʩʪʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʥʝ ʠʤʝʝʪ ʟʘ-

ʱʠʪʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʝ ʦʪʭʦʜʳ ʦʪʢʨʳʪʳ [58-60]. 

ʇʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʣʘʩʪʝʡ, ʠʤʝʶʱʠʭ ʧʦʚʳʰʝʥʥʳʝ ʫʨʦʚʥʠ ʨʘʜʠʦʘʢ-

ʪʠʚʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ  ʩʨʘʚʥʠʪʝʣʴʥʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʬʦʥʘ, ʥʘ ʦʩʥʦ-

ʚʘʥʠʠ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ  ʪʝʨʨʠʪʦʨʠʷ ɼʠʛʤʘʡʩʢʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ  ʨʘʟʛʨʘʥʠ-

ʯʝʥʘ  ʧʦ ʟʦʥʘʤ ʦʧʘʩʥʦʩʪʠ [58]. ɺʳʩʦʢʠʝ ʫʨʦʚʥʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ  

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ  ʦʧʨʝʜʝʣʸʥʥʳʝ  ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʨʘʜʠʘʮʠʦʥʥʳʝ ʨʠʩʢʠ ʜʣʷ 

ʧʨʦʞʠʚʘʶʱʠʭ ʚʙʣʠʟʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʣʶʜʝʡ, ʢʨʦʤʝ ʪʦʛʦ, ʥʘʩʝʣʝʥʠʝ, ʧʨʦʞʠ-

ʚʘʶʱʝʝ ʨʷʜʦʤ ʩ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝʤ, ʠʩʧʦʣʴʟʫʝʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʨʝʩʫʨʩʦʚ ʩ ʪʝʨ-

ʨʠʪʦʨʠʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ, ʢʘʢ ʧʨʠʨʦʜʥʳʭ (ʩʙʦʨ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʝʥʘ 

ʠ ʜʨ.), ʪʘʢ ʠ ʪʝʭʥʦʛʝʥʥʳʭ (ʩʙʦʨ ʤʝʪʘʣʣʦʣʦʤʘ), ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ  ʥʘ 

ʥʘʩʝʣʝʥʠʠ, ʧʨʠʚʦʜʷ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʦʙʣʫʯʝʥʠʷʤ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʦʩʴ ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʦ-

ʨʦʚ, ʧʦʚʳʰʘʶʱʠʭ ʨʘʜʠʘʮʠʦʥʥʳʡ ʠ ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʡ ʨʠʩʢʠ ɼʠʛʤʘʡʩʢʦʛʦ ʭʚʦ-

ʩʪʦʭʨʘʥʠʣʠʱʘ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʫʞʥʦ ʥʘʟʚʘʪʴ ʩʣʝʜʫʶʱʠʝ: 
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- ʨʘʜʠʦʘʢʪʠʚʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʧʦʙʣʠʟʦʩʪʠ ʦʪ ʜʠʩʣʦʢʘʮʠʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ. ʅʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʫʯʠʪʳʚʘʪʴ  

ʪʦʣʴʢʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ  ʧʦ ʨʘʜʠʘʮʠʦʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ  ʫʢʘ-

ʟʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ) ʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʥʝ ʫʯʠʪʳʚʘʷ 

ʚʢʣʘʜ ʚ ʨʘʜʠʘʮʠʦʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʞʠʣʳʭ ʜʦʤʦʚ  ʠ ʧʦʤʝʱʝʥʠʡ, ʨʘʩʧʦʣʘʛʘʶ-

ʱʠʭʩʷ  ʥʘ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ; 

- ʚ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʤʘʪʝʨʠʘʣʘʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ɼʠʛʤʘʡ  ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʢʨʦʤʝ ʪʦʛʦ, ʦʙʥʘʨʫ-

ʞʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʳʜʝʣʝʥʠʷ (ʚʳʙʨʦʩʳ) ʨʘʜʦʥʘ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʭʚʦʩʪʦʭʨʘ-

ʥʠʣʠʱʘ; 

- ʠʟ ʪʝʣʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ  ʧʦʩʪʦʷʥʥʦ ʚʳʜʝʣʷʶʪʩʷ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʥʫʢ-

ʣʠʜʳ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ  [58-60]. 

ʇʦ ʜʘʥʥʳʤ, ʧʨʠʚʝʜʸʥʥʳʤ ʚ [60], ʩʦʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ 1.1, ʚ ʢʦʪʦʨʦʡ ʦʙʦʙ-

ʱʝʥʳ  ʨʘʟʣʠʯʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʧʦʥʝʥʪʦʚ, ʩʣʘʛʘʶʱʠʭ  

ɼʠʛʤʘʡʩʢʦʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ (ʥʘ ʧʨʠʤʝʨʝ ʞʠʜʢʦʡ ʬʘʟʳ ʧʫʣʴʧʳ) ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʦ ʜʨʫʛʠʤ ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʤ ʟʘ-

ʚʦʜʘʤ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʸʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1.1, ʩʜʝʣʘʥʦ ʟʘʢʣʶʯʝʥʠʝ, 

ʯʪʦ  ʚ ʦʙʱʝʤ  ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʞʠʜʢʫʶ ʬʘʟʫ ʧʫʣʴʧʳ, ʢʦʪʦʨʘʷ ʙʳʣ 

ʩʙʨʦʰʝʥʘ ʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ,  ʙʣʠʟʢʠ ʢ ʩʨʝʜʥʠʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ [60]. ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʷ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʪʦ ʦʥʠ ʧʨʝʚʳʰʘʶʪ ʥʦʨʤʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʜʣʷ ʫʨʦʚʥʷ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ [59]. 

ʇʦ ʤʥʝʥʠʶ  ʘʚʪʦʨʦʚ [58-60], ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʝ ʦʪʭʦʜʳ, ʭʨʘʥʷʱʠʝʩʷ ʚ ɼʠ-

ʛʤʘʡʩʢʦʤ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʤʠ, ʥʘʧʨʠʤʝʨ, ʛʦ-

ʨʦʜʦʚ ʀʩʪʠʢʣʦʣ ʠʣʠ ɹʫʩʪʦʥ, ʤʝʥʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳ ʚ ʧʣʘʥʝ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʥʠʭ ʫʨʘ-

ʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ.  
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ʊʘʙʣʠʮʘ 1.1. ï ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʧʦʥʝʥʪʦʚ 

ʩʣʘʛʘʶʱʠʭ  ɼʠʛʤʘʡʩʢʦʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ (ʥʘ ʧʨʠʤʝʨʝ ʞʠʜʢʦʡ ʬʘʟʳ ʧʫʣʴʧʳ) ʠ 

ɻʄɿ 

ʂʦʤʧʦʥʝʥʪʳ 
ʂʦʥʮʝʥʪʨʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ 

ʉʨʝʜʥʠʝ ʜʣʷ ɻʄɿ ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ɼʠʛʤʘʡ 

ʨʅ 7.8-8.0 5.6-7.0 

ʉʫʭʦʡ ʦʩʪʘʪʦʢ 8000-10000 ʤʛ/ʣ 9800-12000 ʤʛ/ʣ 

ʉʫʣʴʬʘʪʳ 2000-5500 ʤʛ/ʣ 3200-4200 ʤʛ/ʣ 

ʅʠʪʨʘʪʳ 500-3000 ʤʛ/ʣ 600-800 ʤʛ/ʣ 

ʅʘʪʨʠʡ+ʢʘʣʠʡ 200-400 ʤʛ/ʣ 230-320 ʤʛ/ʣ 

ʆʢʩʠʜ ʤʘʨʛʘʥʮʘ 50-100 ʤʛ/ʣ 60-70 ʤʛ/ʣ 

ʆʢʩʠʜ ʤʘʛʥʠʷ 100 200 ʤʛ/ʣ 180-250 ʤʛ/ʣ 

ʆʢʩʠʜ ʞʝʣʝʟʘ 700-800 ʤʛ/ʣ 800-850 ʤʛ/ʣ 

ʇʦʣʦʥʠʡ-210 1.85-55.5 ɹʢ/ʣ 2.0-2.6 ɹʢ/ʣ 

ʈʘʜʠʡ-226 9.9-29.6 ɹʢ/ʣ 10-12 ɹʢ/ʣ 

ʇʨʠʨʦʜʥʳʡ ʫʨʘʥ 0.5-5.0 ʤʛ/ʣ 0.35-0.5 ʤʛ/ʣ 

 

1.3. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʠʟ 

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʜʨʝʥʘʞʥʳʭ ʚʦʜ ʊʘʜʞʠʢʠʩʪʘʥʘ 

1.3.1. ʀʟʚʣʝʯʝʥʠʝ ʫʨʘʥʘ ʠʟ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʂʠʠʢ-ʊʘʣ 

ʂʘʢ ʫʢʘʟʳʚʘʝʪʩʷ ʘʚʪʦʨʘʤʠ [61-71], ʠʤʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʩʘʶ-

ʱʠʝʩʷ ʠʟʚʣʝʯʝʥʠ ̫ʫʨʘʥʘ ʠʟ ʪʝʭʥʦʛʝʥʥʳʭ ʚʦʜ, ʢʦʪʦʨʳʝ ʚʳʪʝʢʘʶʪ ʠʟ-ʧʦʜ ʪʝʣʘ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʷ ʂʠʠʢ-ʊʘʣ. ʆʧʨʝʜʝʣʝʥʳ  ʧʝʨʩʧʝʢʪʳʚʥʳʝ ʩʧʦʩʦʙʳ  ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʘ 

ʠʟ ʜʨʝʥʘʞʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʜ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʥʘʟʚʘʥ ʩʦʨʙʮʠʦʥʥʳʡ  ʩʧʦʩʦʙ 

ʠʟʚʣʝʯʝʥʠʷ ʩ ʫʯʘʩʪʠʝʤ  ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʥʳʭ ʧʨʠʨʦʜʥʳʭ ʩʦʨʙʝʥʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ 

ʩʦʨʙʝʥʪʦʚ  ʠʩʩʣʝʜʦʚʘʥʳ ʩʢʦʨʣʫʧʘ ʘʙʨʠʢʦʩʘ, ʰʠʰʢʠ ʩʦʩʥʳ, ʩʢʦʨʣʫʧʘ ʛʨʝʮʢʠʭ 

ʦʨʝʭʦʚ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʚʠʜr ʧʨʠʨʦʜʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʨʙʝʥʪʦʚ. 
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ʂʘʢ ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʨʘʙʦʪʝ [62], ʘʚʪʦʨʳ ʠʟʫʯʠʣʠ ʧʨʦʮʝʩʩ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʦ-

ʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ Ὗὕ  ʠʟ ʰʘʭʪʥʳʭ ʚʦʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ  ̠̉̉̋˟ ́ȟ̌ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ  ʚ ʢʘʯʝʩʪʚʝ ʩʦʨʙʝʥʪʘ ʩʢʦʨʣʫʧʳ ʫʨʶʢʘ, ʵʪʦʪ ʩʦʨʙʝʥʪ  ʧʨʦʷʚʠʣ ʚʳʩʦʢʠʝ 

ʩʦʨʙʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ  ʧʨʠ ʠʟʚʣʝʯʝʥʠʠ ʫʨʘʥʘ. 

ɺ [64] ʘʚʪʦʨʘʤʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʩʘʶʱʠʭʩʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʠʥʝ-

ʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʩʧʦʩʦʙʦʤ ʩʦʨʙʮʠʠ ʠ ʧʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʢʦʨʣʫʧʳ ʫʨʶʢʘ ʚ ʢʘʯʝʩʪʚʝ ʩʦʨ-

ʙʝʥʪʘ. 

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ [70], ʢʦʪʦʨʳʝ ʠʟʫʯʠʣʠ ʩʦʨʙʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʨʘʩʪʠ-

ʪʝʣʴʥʳʭ ʩʦʨʙʝʥʪʦʚ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʦʮʝʩʩʫ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʘ, ʤʘʢʩʠʤʘʣʴʥʫʶ 

ʩʦʨʙʮʠʦʥʥʫʶ ʸʤʢʦʩʪʴ ʧʨʦʷʚʠʣ ʩʦʨʙʝʥʪ ʠʟ ʰʠʰʝʢ ʘʨʯʠ, ʪʦ ʝʩʪʴ ʜʘʥʥʳʡ ʩʦʨʙʝʥʪ 

ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʘ. 

ɹʳʣ ʧʨʦʚʝʜʸʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʦʨʙʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʧʨʠʨʦʜ-

ʥʳʭ ʩʦʨʙʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʩʦʨʙʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʝʪ ʩʦʨʙʝʥʪ 

ʠʟ ʩʢʦʨʣʫʧʳ ʫʨʶʢʘ, ʢʦʪʦʨʳʡ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʚʨʝʤʝʥʠ 90 ʜʥʝʡ ʜʣʷ ʚʩʝʭ 

ʩʦʨʙʝʥʪʦʚ ʧʦʢʘʟʘʣ ʥʘʠʣʫʯʰʠʝ ʩʦʨʙʮʠʦʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ (ʪʘʙʣʠʮʘ 1.2). 

ʊʘʙʣʠʮʘ 1.2. ï ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʩʦʨʙʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʩʪʥʳʭ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ  

ʉʦʨʙʝʥʪ 

ʂʦʣʠʯʝʩʪʚʦ 

ʫʨʘʥʘ ʧʨʠ 90-

ʜʥʝʚʥʦʤ 

ʥʘʩʳʱʝʥʠʠ (ʢʛ/ʪ) 

ɺʨʝʤʷ 

ʥʘʩʳʱʝʥʠʷ 

ʫʨʘʥʦʤ (ʩʫʪ) 

ʉʦʨʙʮʠʦʥʥʳʝ 

ʸʤʢʦʩʪʠ 

ʤʘʪʝʨʠʘʣʦʚ (ʢʛ/ʪ) 

ʉʢʦʨʣʫʧʘ ʫʨʶʢʘ 12.9 12 1.72 

ʉʢʦʨʣʫʧʘ 

ʛʨʝʮʢʦʛʦ ʦʨʝʭʘ 
11.5 25 3.20 

ʐʠʰʢʠ ʩʦʩʥʳ 11.7 50 6.50 

ʐʠʰʢʠ ʘʨʯʠ 10.0 90 10.0 
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ɸʚʪʦʨʘʤʠ [70] ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʘʥʥʳʤ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʫʩʨʝʜʥʸʥʥʦʡ ʩʭʝʤʘʪʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘ-

ʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠʟ ʰʘʭʪʥʳʭ ʚʦʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ˗̉̉̋˟ ́,̌ ʢʦʪʦʨʘʷ ʙʳʣʘ 

ʦʩʫʱʝʩʪʚʣʝʥʘ ʤʝʪʦʜʦʤ ʩʦʨʙʮʠʠ ʥʘ ʩʦʨʙʝʥʪʝ ï ʩʢʦʨʣʫʧʝ ʫʨʶʢʘ (ʨʠʩʫʥʦʢ 1.7). 

 

ʈʠʩʫʥʦʢ 1.7.  - ʋʩʨʝʜʥʸʥʥʘʷ ʩʭʝʤʘʪʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ  ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦ-

ʩʦʜʝʨʞʘʱʠʭ ʰʘʭʪʥʳʭ ʚʦʜ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʠʟ ʥʠʭ   Ὗὕ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʝʯʥʦʛʦ 

ʧʨʦʜʫʢʪʘ 

 

1.3.2. ʀʟʚʣʝʯʝʥʠʝ ʫʨʘʥʘ ʠʟ ʰʘʭʪʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʜ ʛʦʨʦʜʘ ʀʩʪʠʢʣʦʣ 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʧʦʙʣʠʟʦʩʪʠ ʦʪ ʛʦʨʦʜʘ ʀʩʪʠʢʣʦʣ, ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʨʦʙʣʝʤʫ, ʪʘʢ ʢʘʢ ʦʥʠ ʜʨʝʥʠʨʫʶʪ  ʠʟ-ʧʦʜ ʪʝʣʘ ʭʚʦʩʪʦ-

ʭʨʘʥʠʣʠʱʘ ʦʩʪʘʪʦʯʥʳʝ ʨʘʩʪʚʦʨʳ, ʜʨʝʥʘʞʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʥʦʞʝʩʪʚʝʥʥʳʝ  

ʨʦʜʥʠʢʠ, ʚʳʪʝʢʘʶʱʠʝ ʠʟ-ʧʦʜ ʵʪʠʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʠʣʠ ʜʨʫʛʠʝ ʚʦʜʥʳʝ ʠʩʪʦʯ-

ʥʠʢʠ. ɺ ʜʨʝʥʘʞʥʳʭ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʘʭ, ʚʳʪʝʢʘʶʱʠʭ ʠʟ-ʧʦʜ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ  I-



 

43 

II ʦʯʝʨʝʜʠ, ʚʳʷʚʣʝʥʳ ʦʯʝʥʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʨʙʦʥʘʪʥʳʭ ʩʦʝʜʠʥʝ-

ʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʛʠʜʨʦʢʘʨʙʦʥʘʪʳ ʩ ʩʦʜʝʨʞʘʥʠʷʤʠ ʜʦ  1800 ʤʛ/ʣ,  ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʫʣʴʬʘʪ-ʠʦʥʦʚ, ʜʦʩʪʠʛʘʶʱʠʝ 9200-9600 ʤʛ/ʣ, ʢʨʦʤʝ ʪʦʛʦ, 

ʫʢʘʟʘʥʥʳʝ ʜʨʝʥʘʞʠ  ʠʤʝʶʪ ʚ ʩʚʦʸʤ ʩʦʩʪʘʚʝ ʨʘʟʣʠʯʥʳʝ ʨʘʜʠʦʥʫʢʣʠʜʳ ʫʨʘʥ-ʪʦʨʠ-

ʝʚʦʡ ʛʨʫʧʧʳ, ʚʢʣʶʯʘʷ ʨʘʩʪʚʦʨʸʥʥʳʡ ʫʨʘʥ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ ʨʠʩʫʥʢʘ 

1.8 [14, 15]. 

 

ʈʠʩʫʥʦʢ 1.8. ï ɺʣʠʷʥʠʝ ʚʨʝʤʝʥʠ ʛʦʜʘ ʥʘ ʜʠʥʘʤʠʢʫ ʤʠʛʨʘʮʠʠ 238U ʚ ʨʘʟʣʠʯʥʳʭ 

ʧʦʯʚʝʥʥʳʭ ʩʣʦʷʭ 

 

ʂʨʦʤʝ ʪʦʛʦ, ʜʨʝʥʘʞʥʳʝ ʚʦʜʳ ʛʦʨʦʜʘ ʀʩʪʠʢʣʦʣ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ  ʥʘ ʩʦ-

ʜʝʨʞʘʥʠʷ Ŭ-ʘʢʪʠʚʥʦʩʪʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʡ Ŭ-ʘʢʪʠʚʥʦʩʪʠ  ʚ ʜʨʝ-

ʥʘʞʥʳʭ ʚʦʜʘʭ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠ ʠ ʩʦʩʪʘʚʣʷʶʪ 1200-1500 ɹʢ/ʣ. ʆʜʥʦʚʨʝʤʝʥʥʦ 

ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ  ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚ ʫʢʘʟʘʥʥʳʭ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʜʨʝ-

ʥʘʞʥʳʭ ʚʦʜʘʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʢʪʠʚʥʦʩʪʠ  ʧʦ ʩʫʤʤʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʚʫʭ ʠʟʦʪʦ-

ʧʦʚ ʫʨʘʥʘ ï ʩʫʤʤʳ Ὗ ςσψὟ ςστȢ ʉʫʤʤʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʷʪʠ ʥʝʟʘʚʠʩʠʤʳʭ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʩʦʚʤʝʩʪʠʤʳʝ 

ʨʝʟʫʣʴʪʘʪʳ, ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʝ 1110-1450 ɹʢ/ʣ, ʠ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʵʪʠ 

ʜʘʥʥʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ  ʩʫʤʤʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʣʷ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʘʩʪʚʦʨʦʚ, 

ʧʦʣʫʯʘʝʤʳʭ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. 
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ɺ ʟʦʥʘʭ ʩ ʟʘʩʫʰʣʠʚʳʤ ʢʣʠʤʘʪʦʤ  ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʨʝʥʘʞʝʡ ʧʨʦʠʩʭʦʜʠʪ 

ʯʝʨʝʟ ʚʦʜʥʳʝ ʘʨʪʝʨʠʠ ï ʨʝʯʢʠ, ʨʦʜʥʠʢʠ, ʤʝʣʢʠʝ ʩʘʠ, ʛʜʝ ʧʦ ʠʭ ʙʝʨʝʛʘʤ ʧʨʠ ʠʩʧʘ-

ʨʝʥʠʠ ʜʨʝʥʘʞʝʡ ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʞʝʣʪʦʚʘʪʳʭ ʢʦʨʦʢ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ 

ʦʧʨʝʜʝʣʝʥʳ ʫʨʘʥʠʣʩʫʣʴʬʘʪʳ ʠ ʫʨʘʥʠʣʢʘʨʙʦʥʘʪʳ ʚ ʚʠʜʝ ʢʦʤʧʣʝʢʩʦʚ, ʢʦʪʦʨʳʝ ʚ 

ʚʦʜʝ ʨʘʩʪʚʦʨʷʶʪʩʷ ʩʣʘʙʦ, ʥʦ ʩʦʜʝʨʞʘʪ ʦʯʝʥʴ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʥʫʢʣʠʜʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʙʝʨʝʛʘʭ ʚʦʜʦʪʦʢʦʚ ʦʙ-

ʨʘʟʫʶʪʩʷ ʫʯʘʩʪʢʠ ʩ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʞʸʣʪʳʤʠ ʢʨʠʩʪʘʣʣʘʤʠ, ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʩʝʨʥʦʢʠʩʣʳʝ ʢʦʤʧʣʝʢʩʳ ʫʨʘʥʘ ʩ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷʤʠ, ʜʦʩʪʠʛʘʶʱʠʤʠ 12000-15000 ɹʢ/ʢʛ. 

1.3.3. ʀʟʚʣʝʯʝʥʠʝ ʫʨʘʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠʟ ʨʘʧʳ ʦʟʝʨʘ ʉʘʩʳʢ-ʂʫʣʴ 

ɺ [71] ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʪʝʭʥʦʣʦʛʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʠʟʚʣʝʯʝʥʠʝ 

ʫʨʘʥʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠʟ ʧʨʠʨʦʜʥʳʭ ʨʘʩʩʦʣʦʚ ʦʟʝʨʘ ʉʘʩʳʢ-ʂʫʣʴ (ʨʘʧʳ), 

ʧʨʝʜʣʦʞʝʥ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʩʦʦʩʦʞʜʝʥʠʷ ʫʨʘʥʘ ʥʘ ʛʠʜʨʦʢʩʠʜʝ ʪʠʪʘʥʘ ʠ ʛʠʜ-

ʨʦʢʩʠʜʝ ʞʝʣʝʟʘ.   

ɺ [14, 19, 72] ʧʨʝʜʣʦʞʝʥʦ ʚʳʜʝʣʝʥʠʝ ʫʨʘʥʘ ʠʟ ʨʘʩʪʚʦʨʘ ʦʟʝʨʘ ʉʘʩʳʢ-ʂʫʣʴ 

ʤʝʪʦʜʘʤ ʫʜʘʣʝʥʠʷ ʭʣʦʨʠʜ-ʠʦʥʦʚ ʧʫʪʸʤ ʚʳʧʘʨʠʚʘʥʠʷ ʨʘʩʪʚʦʨʘ, ʜʦʙʘʚʣʝʥʠʷ 

ὌὛὕ  ʠ ʫʣʘʚʣʠʚʘʥʠʷ Ὄὅὰ. 

ɺ ʪʘʙʣʠʮʝ 1.3 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʦʨʙʮʠʠ ʫʨʘʥʘ ʥʘ ʘʥʠʦʥʠʪ ɸʄ(ʧ) ʠʟ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʦʩʣʝ ʠʭ ʦʯʠʩʪʢʠ ʦʪ ʭʣʦʨ-ʠʦʥʦʚ. 

ʊʘʙʣʠʮʘ 1.3. - ʈʝʟʫʣʴʪʘʪʳ ʩʦʨʙʮʠʠ ʫʨʘʥʘ ʥʘ ʘʥʠʦʥʠʪ ɸʄ(ʧ) ʠʟ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʧʦʩʣʝ ʠʭ ʦʯʠʩʪʢʠ ʦʪ ʭʣʦʨ-ʠʦʥʦʚ 

 ̄
ɺʭʦʜ ɺʳʭʦʜ ʆʙʲʸʤ ʧʨʦʧʫʱʝʥ-

ʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʤʣ 

ʀʟʚʣʝʯʝʥʠʝ 

ʫʨʘʥʘ,  % ʨʅ ʛ/ʣ ʨʅ ʛ/ʣ 

1. 3.05 0.018 2.93 0.005 170 72.2 

2. 3.3 0.013 2.75 0.002 350 84.6 

 

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ [14, 19, 72], ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʚʣʝʢʘʪʴ ʢʦʥʮʝʥ-

ʪʨʘʪʳ ʫʨʘʥʘ ʠʟ ʨʘʩʩʦʣʦʚ ʩ ʩʦʜʝʨʞʘʥʠʷʤʠ ʭʣʦʨ-ʠʦʥʦʚ ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ  ʧʦʣʫʯʝ-

ʥʠʠ ʠʟ ʵʪʠʭ ʨʘʩʩʦʣʦʚ ʩʣʘʙʦʢʦʥʮʝʥʪʨʦʨʦʚʘʥʥʦʡ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ (10-12 ʧʨʦʮʝʥʪ-

ʥʦʡ). 
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ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʘʥʥʳʤ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʨʘʟ-

ʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʣʦʢ-ʩʭʝʤʳ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠʟ 

ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʘʩʩʦʣʦʚ ʦʟʝʨʘ ʉʘʩʳʢ-ʂʫʣʴ.  ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʙʣʦʢ-ʩʭʝʤʘ  ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʙʣʦʢʦʚ:  ʚʳʧʘʨʠʚʘʥʠʝ ʨʘʩ-

ʩʦʣʦʚ, ʨʘʟʣʦʞʝʥʠʝ ʩʝʨʥʦʢʠʩʣʦʪʥʳʤ ʩʧʦʩʦʙʦʤ, ʫʣʘʚʣʠʚʘʥʠʝ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʭʣʦ-

ʨʦʚʦʜʦʨʦʜʘ,  ʩʦʨʙʮʠʷ ʫʨʘʥʘ ʥʘ ʘʥʠʦʥʠʪ ɸʄ(ʧ), ʜʝʩʦʨʙʮʠʷ, ʦʩʘʞʜʝʥʠʝ ʘʤʤʠʘʯʥʦʡ 

ʚʦʜʦʡ, ʬʠʣʴʪʨʘʮʠʷ, ʧʦʣʫʯʝʥʠʝ ʞʸʣʪʦʛʦ ʢʝʢʘ ʠ ʝʛʦ ʧʨʦʢʘʣʠʚʘʥʠʝ (ʨʠʩʫʥʦʢ 1.9). 

 

ʈʠʩʫʥʦʢ 1.9. - ʋʩʨʝʜʥʸʥʥʘʷ ʩʭʝʤʘʪʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ  ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʨʘʧʳ 

ʦʟʝʨʘ ˞̜̠́̒̋̔̌ ̝  ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ   Ὗὕ  ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ 
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1.4. ʈʘʜʠʘʮʠʦʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʨʝʛʠʦʥʝ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 

1.4.1. ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ 

ʈʘʜʠʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ (ʈɹ) ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ ʩʪʨʘʥʳ ʢ 

ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ, ʧʦʟʚʦʣʷʶʱʠʤ ʧʨʦʚʦʜʠʪʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʨʝʰʝʥʠʝ ʟʘ-

ʜʘʯ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʦʣʫʯʥʳʭ ʫʩʣʦʚʠʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʣʷ ʥʘʩʪʦʷʱʠʭ ʠ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦ-

ʮʝʩʩʘ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʈɹ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʙʳʣʦ ʥʘʯʘʪʦ ʚʦ 

ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʍʍ ʚʝʢʘ ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʨʘʙʦʪʢʦʡ ʫʨʘʥʦʚʳʭ ʨʫʜ ʥʘ ʩʝʚʝʨʝ ʩʪʨʘʥʳ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ 2003 ʛʦʜʫ ʙʳʣʦ ʦʨʛʘʥʠʟʦʚʘʥʦ ɸʛʝʥʪʩʪʚʦ ʧʦ ʷʜʝʨʥʦʡ ʠ ʨʘʜʠʘʮʠ-

ʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ɸʅ ʈʊ, ʧʝʨʝʠʤʝʥʦʚʘʥʥʦʝ 05.11.2021 ʛʦʜʘ ʚ ɸʛʝʥʪʩʪʚʦ ʧʦ ʭʠ-

ʤʠʯʝʩʢʦʡ, ʙʠʦʣʦʛʠʯʝʩʢʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʷʜʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʅɸʅʊ, ʢʦʪʦ-

ʨʦʝ ʚ ʢʘʯʝʩʪʚʝ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʦʨʛʘʥʘ  ʨʘʩʰʠʨʠʣʦ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ  ʧʦ ʈɹ [73-

77]. 

ʈʘʟʚʠʪʠʝ ʫʨʘʥʦʚʦʡ ʛʦʨʥʦʨʫʜʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʚ 40-50 

ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʦʨʦʜʠʣʦ ʤʥʦʛʠʝ ʧʨʦʙʣʝʤʳ. ʇʨʠʚʝʣʦ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʩʦ-

ʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʥʘʥʝʩʸʥ ʫʱʝʨʙ ʦʢʨʫʞʘ-

ʶʱʝʡ ʩʨʝʜʝ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ [78-80], ʦʙʱʠʝ ʦʙʲʸʤʳ  ʫʨʘʥʘ, ʧʨʦʠʟʚʝʜʸʥʥʦʛʦ ʥʘ 

ʫʨʘʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʜʦʩʪʠʛʘʣʠ 100 ʪʳʩ. ʪ. ʉʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʝʚʝʨʘ ʊʘʜʞʠʢʠʩʪʘʥʘ ʟʘ ʧʝʨʠʦʜ 1945-1991 ʛʛ. ʩʬʦʨʤʠʨʦ-

ʚʘʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʙʲʸʤʳ ʫʨʘʥʦʚʳʭ ʦʪʭʦʜʦʚ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ ʫʨʘʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʢʦʣʠʯʝʩʪʚʦ ʵʪʠʭ ʦʪʭʦʜʦʚ  ʩʫʤʤʘʨʥʦ ʨʘʚʥʦ 

ʦʢʦʣʦ 55 ʤʣʥ. ʪ. ʀʟ ʥʠʭ ʦʢʦʣʦ 170 ʤʣʥ. ʪʦʥʥ ʩʢʣʘʜʠʨʦʚʘʣʠʩʴ ʚ ʦʪʚʘʣʘʭ ʫʨʘʥʦʚʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʭ.  

ʆʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʷʚʣʷʝʪʩʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ (ʀʀʀ) ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ 

ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʚ 

ʩʪʨʘʥʝ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʦʨʛʘʥʘ. ʇʝʨʚʳʤ ʰʘʛʦʤ ʙʳʣʦ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʘ ʦ ʚʩʪʫʧʣʝ-

ʥʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʚ ʯʣʝʥʳ ʄɸɻɸʊʕ. ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʝʩʧʫʙʣʠʢʠ ʊʘ-
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ʜʞʠʢʠʩʪʘʥ ʧʨʠʥʷʣʦ ʇʦʩʪʘʥʦʚʣʝʥʠʝ ˉ 338 ʦʪ 04.08.1999 ʛ. çʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʂʦ-

ʤʠʩʩʠʠ ʧʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩ ʄɸɻɸʊʕè. ʂʦʤʠʩʩʠʠ ʙʳʣʦ ʧʦʨʫʯʝʥʦ ʧʦʜʛʦʪʦʚʠʪʴ 

ʦʙʦʩʥʦʚʘʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩ ʄɸɻɸʊʕ ʠ ʩ 01 ʥʦʷʙʨʷ 2001 

ʛʦʜʘ ʊʘʜʞʠʢʠʩʪʘʥ ʩʪʘʣ ʯʣʝʥʦʤ ʵʪʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ɺʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦ-

ʟʜʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʚ ʦʙʣʘʩʪʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʯʪʦ ʧʦʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ 

ʩʦʟʜʘʥʠʝ ʥʘ ʙʘʟʝ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʨʝʩʧʫʙʣʠʢʠ ɸʛʝʥʪʩʪʚʘ ʧʦ ʷʜʝʨʥʦʡ ʠ ʨʘʜʠʘʮʠʦʥ-

ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 2003 ʛ.  

ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ [81-95] ʠʤʝʝʪʩʷ ʤʥʦʛʦ ʠʩʪʦʯʥʠʢʦʚ ʦ ʨʘʜʠʘʮʠʦʥʥʦʡ 

ʩʠʪʫʘʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʉʅɻ.  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʉʦʚʝʪʩʢʠʡ ʉʦʶʟ ʠʤʝʣ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʷʜʝʨʥʦʡ ʵʥʝʨʛʠʠ, ʙʳʣʦ ʨʘʟʚʠʪʦ ʧʨʠʤʝʥʝʥʠʝ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ ʚ ʤʠʨʥʳʭ ʮʝʣʷʭ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʟʫʯʘʣʠʩʴ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʨʘʜʠʘʮʠʦʥʥʳʭ ʧʦ-

ʩʣʝʜʩʪʚʠʡ [96-105] .  

ɺ ʩʚʷʟʠ ʩ ʘʚʘʨʠʝʡ, ʧʨʦʠʟʦʰʝʜʰʝʡ ʥʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ʘʪʦʤʥʦʡ ʩʪʘʥʮʠʠ, ʂʳ-

ʰʪʳʤʩʢʦʡ ʘʚʘʨʠʝʡ ʥʘ ʇʆ "ʄʘʷʢ", ʚʳʟʚʘʚʰʝʡ ʨʘʜʠʘʮʠʦʥʥʫʶ ʯʨʝʟʚʳʯʘʡʥʫʶ ʩʠ-

ʪʫʘʮʠʶ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ, 

ʧʨʦʠʟʦʰʝʜʰʠʭ ʚ  ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ 

[106-122]  ʨʘʜʠʘʮʠʦʥʥʳʝ ʩʠʪʫʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʳ  ʩ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ. 

ɺ ʨʘʙʦʪʘʭ [119-122] ʦʙʦʟʥʘʯʝʥʳ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʢʦʪʦ-

ʨʳʝ ʧʨʦʠʟʦʰʣʠ ʠ ʧʨʦʜʦʣʞʘʶʪ ʧʨʦʠʩʭʦʜʠʪʴ  ʧʦʩʣʝ ʨʘʜʠʘʮʠʦʥʥʦʡ ʘʚʘʨʠʠ ʥʘ ʏʝʨ-

ʥʦʙʳʣʴʩʢʦʡ ʘʪʦʤʥʦʡ ʩʪʘʥʮʠʠ. ʀʩʩʣʝʜʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʜʠʦ-

ʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʨʘʜʠʘʮʠʦʥʥʦʡ ʩʠʪʫʘ-

ʮʠʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 

ʥʘʜʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʜʝʡʩʪʚʠʷ ʘʚʘʨʠʡʥʳʭ ʚʳʙʨʦʩʦʚ ʥʘ ʙʠʦʪʫ, ʤʠʛʨʘʮʠʷ ʨʘʜʠʦ-

ʥʫʢʣʠʜʦʚ ʚ ʠʥʳʭ ʙʠʦʛʝʦʮʝʥʦʟʘʭ ʠ ʜʨʫʛʠʝ. 

 

1.4.2. ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʥʘ ʫʨʘʥʦʚʳʭ ʦʙʲʝʢʪʘʭ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʇʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʘʥʘʣʠʟʳ ʜʘʥʥʳʭ ʧʦʟʚʦ-

ʣʠʣʠ ʩʫʜʠʪʴ ʦ ʨʘʜʠʘʮʠʦʥʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʷʭ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʜʠʦ-

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʩʪʨʘʥʝ [14, 19 123-131]. 
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ʉʦʪʨʫʜʥʠʢʠ ɸʛʝʥʪʩʪʚʘ ʧʦ ʍɹʈʗ ʙʝʟʦʧʘʩʥʦʩʪʠ ʅɸʅ ʊʘʜʞʠʢʠʩʪʘʥʘ ʠʩʩʣʝ-

ʜʦʚʘʣʠ ʩʦʩʪʦʷʥʠʝ ʨʘʜʠʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʝʚʝʨʘ ʊʘʜʞʠ-

ʢʠʩʪʘʥʘ ʠ ʠʟʫʯʘʣʠ ʤʠʛʨʘʮʠʶ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʛʨʫʥʪʘʭ, ʘʪʤʦʩʬʝʨʝ, ʚʦʜʘʭ, ʜʦʥ-

ʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʚ ʩʠʩʪʝʤʝ ʧʦʯʚʘ-ʨʘʩʪʝʥʠʷ ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʭʚʦʩʪʦʭʨʘʥʠʣʠ-

ʱʘʤ ʪʝʨʨʠʪʦʨʠʷʭ [132-138]. 

ɺ ʪʝʯʝʥʠʝ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ 20 ʚ. ʚ ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʭ ʨʝʩʧʫʙʣʠʢʘʭ ʚ ʦʩʥʦʚ-

ʥʦʤ ʙʳʣʘ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʦʩʥʦʚʥʘʷ ʩʳʨʴʝʚʘʷ ʙʘʟʘ ʧʦ ʜʦʙʳʯʝ ʠ ʧʝʨʝʨʘʙʦʪʢʝ ʫʨʘ-

ʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʙʳʚʰʝʛʦ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ, ʪʘʢʘʷ ʪʝʥʜʝʥʮʠʷ ʷʚʠʣʘʩʴ ʧʨʠʯʠ-

ʥʦʡ ʪʦʛʦ, ʯʪʦ ʚ ʵʪʠʭ ʩʪʨʘʥʘʭ ʧʦʷʚʠʣʠʩʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʜʦ ʩʠʭ ʧʦʨ ʤʥʦ-

ʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʥʝ ʥʘʰʣʠ ʨʝʰʝʥʠʷ. ɼʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʠʡ ʨʝʰʝʥʠʷ ʧʨʦ-

ʙʣʝʤ, ʚʳʟʚʘʥʥʳʭ  ʥʘʩʣʝʜʠʝʤ ʫʨʘʥʦʜʦʙʳʯʠ ʠ ʫʨʘʥʦʧʝʨʝʨʘʙʦʪʢʠ  ʚ ʩʪʨʘʥʘʭ ʎʝʥ-

ʪʨʘʣʴʥʦʘʟʠʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʜʝʤʦʥʪʘʞʝʤ ʝʱʸ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ 

ʫʨʘʥʘ, ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠʩʪʦʨʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦ-

ʨʳʤ ʚ ʢʘʞʜʦʡ ʠʟ ʩʪʨʘʥ ʨʝʛʠʦʥʘ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʨʘʥʘ, ʧʨʠʥʠ-

ʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʦʢʘʟʘʣʠʩʴ ʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʚ ʩʪʨʘʥʘʭ ʙʳʚ-

ʰʝʛʦ ʉʉʉʈ, ʥʘʯʠʥʘʷ ʩ ʪʦʛʦ ʧʝʨʠʦʜʘ, ʢʦʛʜʘ ʵʪʠ ʩʪʨʘʥʳ ʧʨʠʦʙʨʝʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʫʶ ʥʝʟʘʚʠʩʠʤʦʩʪʴ, ʪʦ ʝʩʪʴ, ʥʘʯʠʥʘʷ ʩ 1991 ʛʦʜʘ [139]. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʫʨʘʥʘ ʚ ʙʳʚʰʝʤ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ ʥʘʭʦʜʠʣʦʩʴ ʧʦʜ ʢʦʥʪʨʦ-

ʣʝʤ  ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʂʘʞʜʳʡ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʡ ʧʦʪʦʢ, ʢʘʩʘʶʱʠʡʩʷ ʜʦʙʳʯʠ/ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʘ, ʠʤʝʣ ʩʪʨʦʛʠʡ ʢʦʥʪʨʦʣʴ ʧʦ 

ʚʝʨʪʠʢʘʣʠ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʣʩʷ ʚ ʚʝʜʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʨʫʢʪʫʨ ʄʠʥʠʩʪʝʨ-

ʩʪʚʘ ʩʨʝʜʥʝʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʉʉʉʈ. ʂʘʞʜʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʧʦ ʜʦʙʳʯʝ/ʧʝʨʝʨʘ-

ʙʦʪʢʝ ʫʨʘʥʘ ʷʚʣʷʣʦʩʴ ʨʝʞʠʤʥʳʤ, ʘʨʭʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʭʥʦʣʦʛʠʷʭ ʜʦ-

ʙʳʯʠ/ʧʝʨʝʨʘʙʦʪʢʠ ʥʝ ʭʨʘʥʠʣʘʩʴ ʥʘ ʫʨʦʚʥʝ ʜʦʙʳʚʘʶʱʠʭ ʠʣʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚ, ʥʝ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʨʘʟʣʠʯ-

ʥʳʤʠ ʜʦʙʳʚʘʶʱʠʤʠ/ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ. 

ʇʦʩʣʝ ʨʘʩʧʘʜʘ ʉʉʉʈ ʢʘʞʜʘʷ ʠʟ ʨʝʩʧʫʙʣʠʢ ʙʳʚʰʝʛʦ ʉʦʶʟʘ ʦʢʘʟʘʣʘʩʴ 

ʦʙʦʩʦʙʣʝʥʥʦʡ ʦʪ ʜʨʫʛʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʛʨʘʥʠʮʘʤʠ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʜʦ-

ʙʳʯʝ/ʧʝʨʝʨʘʙʦʪʢʝ ʫʨʘʥʘ ʦʢʘʟʘʣʘʩʴ ʥʝʜʦʩʪʫʧʥʦʡ ʚ ʩʪʨʘʥʘʭ ʎʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʦʛʦ 
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ʨʝʛʠʦʥʘ, ʠ ʚʩʝ ʜʘʥʥʳʝ, ʜʦʢʫʤʝʥʪʘʮʠʷ, ʢʘʩʘʶʱʠʝʩʷ ʧʨʦʰʣʳʭ ʫʨʘʥʦʚʳʭ ʧʨʦʠʟ-

ʚʦʜʩʪʚ, ʦʢʘʟʘʣʠʩʴ ʥʘ ʭʨʘʥʝʥʠʠ ʚ ʘʨʭʠʚʘʭ ʧʨʝʝʤʥʠʢʘ ʙʳʚʰʝʛʦ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʩʨʝʜʥʝʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [139]. 

ɺ 1970-1980-ʝ ʛʦʜʳ ʥʘ ʜʦʣʶ ʉʨʝʜʥʝʘʟʠʘʪʩʢʠʭ ʨʝʩʧʫʙʣʠʢ ʧʨʠʭʦʜʠʣʦʩʴ ʙʦ-

ʣʝʝ 30 ʧʨʦʮʝʥʪʦʚ ʫʨʘʥʘ, ʜʦʙʳʚʘʝʤʦʛʦ ʚ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ. ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʭ ʣʠʥʠʡ ʜʦʙʳʯʠ/ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʄʠ-

ʥʠʩʪʝʨʩʪʚʦʤ ʩʨʝʜʥʝʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʉʉʉʈ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʣʦʩʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʝʢʪʥʳʝ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 

ʦʨʛʘʥʠʟʘʮʠʠ. ʇʦʵʪʦʤʫ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʩʣʝʜʠʷ ʫʨʘʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʚ ʩʪʨʘʥʘʭ 

ʎʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ï ʋʟʙʝʢʠʩʪʘʥʝ, ʂʳʨʛʳʟʩʪʘʥʝ, ʂʘʟʘʭʩʪʘʥʝ ʠ ʊʘ-

ʜʞʠʢʠʩʪʘʥʝ  ʠʜʝʥʪʠʯʥʳ, ʢʨʦʤʝ ʪʦʛʦ, ʠʜʝʥʪʠʯʥʳʤʠ ʷʚʣʷʶʪʩʷ  ʠ ʫʨʘʥʦʚʳʝ ʥʘʩʣʝ-

ʜʠʷ  ɺʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ, ʋʢʨʘʠʥʳ ʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [139]. 

ʋʨʘʥʦʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ ʧʦʣʥʦʩʪʴʶ ʢʦʥʪʨʦʣʠʨʦʚʘ-

ʣʘʩʴ ʩʦ ʩʪʦʨʦʥʳ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʨʝʜʥʝʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʨʝʛʫʣʠʨʫʶ-

ʱʠʡ ʦʨʛʘʥ ʧʦʜʯʠʥʷʣʩʷ ʫʢʘʟʘʥʥʦʤʫ ʤʠʥʠʩʪʝʨʩʪʚʫ, ʚʭʦʜʠʣ ʚ ʝʛʦ ʩʦʩʪʘʚ, ʪʦ ʝʩʪʴ ʥʝ 

ʷʚʣʷʣʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʚʦʟʜʝʡʩʪʚʠʷ ʠʦʥʠʟʠʨʫ-

ʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ, ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʦʙʲʝʢʪʘʭ ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘ-

ʙʦʪʢʠ ʫʨʘʥʦʚʦʡ ʨʫʜʳ ʧʨʠʤʝʥʷʣʠʩʴ ʦʜʠʥʘʢʦʚʳʝ ʜʣʷ ʚʩʝʡ ʦʪʨʘʩʣʠ ʥʦʨʤʘʪʠʚʥʳʝ 

ʨʝʛʫʣʷʪʦʨʥʳʝ ʩʪʘʥʜʘʨʪʳ (ʥʦʨʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ), ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʙ-

ʣʝʛʯʘʣʦ ʠʭ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ. ʉʪʘʥʜʘʨʪʳ ʨʘʜʠʘʮʠʦʥʥʦʡ ʟʘʱʠʪʳ ʠ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʙʳʣʠ ʘʥʘʣʦʛʠʯʥʳ ʩʪʘʥʜʘʨʪʘʤʠ, ʜʝʡʩʪʚʦʚʘʚʰʠʤʠ ʚ ɽʚʨʦʧʝ ʠ ʉʐɸ ʚ 1960-

1970-ʭ ʛʦʜʘʭ. ʆʜʥʘʢʦ, ʧʦʩʢʦʣʴʢʫ ʄʠʥʠʩʪʝʨʩʪʚʦ ʩʨʝʜʥʝʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʉʉʉʈ 

ʧʨʝʩʣʝʜʦʚʘʣʦ ʜʚʦʡʥʳʝ ʮʝʣʠ, ʟʘʜʘʯʘʤ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʛʦʨʥʳʭ 

ʨʘʙʦʪ ʟʘʯʘʩʪʫʶ ʫʜʝʣʷʣʦʩʴ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ, ʯʝʤ ʚʦʧʨʦʩʘʤ ʵʢʦʣʦʛʠʠ, 

ʦʭʨʘʥʳ ʪʨʫʜʘ ʠ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʜʦʙʳʯʠ ʫʨʘʥʘ ʘʢʪʠʚʥʦ ʧʦʜʜʝʨʞʠʚʘʣʠʩʴ ʧʨʝʤʠʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʘ ʚʦʧʨʦʩʘʤ 

ʦʭʨʘʥʳ ʪʨʫʜʘ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʪʚʦʜʠʣʦʩʴ ʚʪʦʨʦʩʪʝʧʝʥʥʦʝ ʚʥʠʤʘ-

ʥʠʝ, ʘ ʜʦʩʪʠʞʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʝ ʧʦʦʱʨʷʣʠʩʴ, ʜʘʞʝ ʥʝ ʫʯʠʪʳʚʘ-

ʣʠʩʴ. ʂʘʢ ʫʢʘʟʳʚʘʶʪ ʘʚʪʦʨʳ [140], ʥʝ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʮʝʥʠʚʘʪʴ ʦʩʥʦʚʥʳʝ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ ʵʢʩʧʣʫ-

ʘʪʘʮʠʶ ʥʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʜʦʙʳʯʝ/ʧʝʨʝʨʘʙʦʪʢʝ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ, ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʶʪ ʜʘʥʥʳʝ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʨʘʚʥʠʚʘʪʴ 

ʩʦʩʪʦʷʥʠʝ ʥʘʩʣʝʜʠʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ  ʩ ʩʦʩʪʦʷʥʠʝʤ ʚ ʤʝʩʪʘʭ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʷ ʙʳʚʰʠʭ ʫʨʘʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. ɺ ʙʳʚʰʠʭ ʨʝʩʧʫʙʣʠʢʘʭ ʉʉʉʈ - ʋʟʙʝʢʠ-

ʩʪʘʥʝ, ʂʳʨʛʳʟʩʪʘʥʝ, ʂʘʟʘʭʩʪʘʥʝ ʠ ʊʘʜʞʠʢʠʩʪʘʥʝ ʙʳʣʦ ʦʪʢʨʳʪʦ ʠ ʨʘʟʨʘʙʘʪʳʚʘ-

ʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʨʘʥʦʚʳʭ ʨʫʜʥʠʢʦʚ ʠ ʫʨʘʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʆʜ-

ʥʘʢʦ ʧʝʨʠʦʜ 1961-1995 ʛʛ. ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ  ʧʨʝʢʨʘʱʝʥʠʝʤ ʜʦʙʳʯʠ ʫʨʘʥʘ  ʥʘ ʤʥʦ-

ʛʠʭ ʨʫʜʦʜʦʙʳʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ, ʥʦ ʤʝʨʳ ʧʦ ʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʙʳʣʠ ʧʨʠ-

ʥʷʪʳ ʣʠʰʴ ʥʘ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʚ ʦʩʥʦʚʥʦʤ ʙʳʣʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʨʘʡʦʥʘʭ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʛʫʩʪʦʥʘʩʝʣʸʥʥʦʩʪʴʶ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʦʪʚʘʣʳ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʚʦʡ ʨʫʜʳ ʚ ʛʦʨʦʜʝ ɻʘʬʫʨʦʚ, 

ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʚ ʛʫʩʪʦʥʘʩʝʣʸʥʥʦʤ ʨʘʡʦʥʝ ʛʦʨʦʜʘ ʏʢʘʣʦʚʩʢ (ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʝʨʝʠʤʝʥʦʚʘʥ ʚ ʛʦʨʦʜ ɹʫʩʪʦʥ) ʙʳʣʠ ʟʘʩʳʧʘʥʳ ʫʩʪʦʡʯʠʚʳʤʠ ʪʨʸʭʤʝʪʨʦ-

ʚʳʤʠ ʛʨʫʥʪʦʚʳʤʠ ʧʦʢʨʳʪʠʷʤʠ, ʵʪʠ ʤʝʨʳ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪ ʨʘʜʠʘʮʠʦʥʥʳʝ 

ʥʘʛʨʫʟʢʠ ʦʪʚʘʣʦʚ ï ʩʥʠʞʘʝʪʩʷ  ʵʢʩʭʘʣʷʮʠʷ ʨʘʜʦʥʘ ʠ ʜʦʟʳ ɔ-ʠʟʣʫʯʝʥʠʷ ʥʘ ʠʭ ʧʦ-

ʚʝʨʭʥʦʩʪʠ. ʅʦ ʪʝʤ ʥʝ ʤʝʥʝʝ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʝ ʦʪʚʘʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴ-

ʥʳʝ ʨʠʩʢʠ, ʧʦʩʢʦʣʴʢʫ  ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ  ʙʣʠʟʢʦ ʦʪ ʞʠʣʦʛʦ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ 

ʩʝʢʪʦʨʘ, ʢʦʪʦʨʳʡ  ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʚʘʣʦʚ ʨʘʩʩʪʦʷʥʠʝʤ ʚʩʝʛʦ ʦʢʦʣʦ 

40-50 ʤʝʪʨʦʚ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ  ɼʠʛʤʘʡʩʢʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ, ʪʦ 

ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʴ ʥʝ ʟʘʱʠʱʝʥʘ ʥʝʡʪʨʘʣʴʥʳʤʠ  ʛʨʫʥʪʘʤʠ, ʘ ʩʘʤʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2 ʢʤ ʦʪ ʙʣʠʞʘʡʰʠʭ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ [141]. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʜʣʷ ʚʩʝʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʥʝʦʙʭʦʜʠʤʳ  ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʝʩʣʠ ʪʘʢʦʚʳʝ ʠ ʧʨʦʚʦʜʠʣʠʩʴ, ʪʦ ʥʘ ʦʪʜʝʣʴʥʳʭ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ 

ʠʣʠ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʚʩʝʤ, ʪʘʢ ʢʘʢ ʦʪʩʫʪʩʪʚʫʶʪ ʤʘʪʝʨʠʘʣʴʥʘʷ, ʪʝʭʥʠʯʝʩʢʘʷ, ʤʝ-

ʪʦʜʠʯʝʩʢʘʷ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ, ʥʦʨʤʘʴʠʚʥʦ-ʧʨʘʚʦʚʘʷ  ʙʘʟʳ, ʚ ʬʫʥʢʮʠʦʥʘʣ ʢʦ-

ʪʦʨʳʭ  ʚʭʦʜʠʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɸʥʘʣʦʛʠʯʥʳʝ ʩʠʪʫ-

ʘʮʠʠ ʦʪʤʝʯʘʣʠʩʴ  ʚʦ ʚʩʝʭ ʯʝʪʳʨʸʭ ʎʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʠʭ ʩʪʨʘʥʘʭ. ʆʜʥʘʢʦ ʜʘʣʴ-

ʥʝʡʰʘʷ ʩʫʜʴʙʳ ʙʳʚʰʠʭ ʫʨʘʥʦʚʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʵʪʠʭ ʩʪʨʘʥʘʭ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʣʘʩʴ, ʠʟʤʝʥʝʥʠʷ ʥʘʯʘʣʠ ʧʨʦʠʩʭʦʜʠʪʴ, ʥʘʯʠʥʘʷ ʩ  1995 ʛʦʜʘ. ɺ 
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ʯʘʩʪʥʦʩʪʠ, ʂʘʟʘʭʩʪʘʥ ʠ ʋʟʙʝʢʠʩʪʘʥ ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʚʠʚʘʪʴ ʫʨʘʥʦʚʳʝ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʦʜʥʘʢʦ ʂʳʨʛʳʟʩʪʘʥ ʠ ʊʘʜʞʠʢʠʩʪʘʥ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʝ-

ʢʨʘʪʠʣʠ ʜʦʙʳʯʫ ʠ ʧʝʨʝʨʘʙʦʪʢʫ ʫʨʘʥʦʚʳʭ ʨʫʜ. ʂʨʦʤʝ ʪʦʛʦ, ʂʘʟʘʭʩʪʘʥ ʩʪʘʣ ʚʝʜʫ-

ʱʝʡ ʩʪʨʘʥʦʡ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʫʨʘʥʘ ʚ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ. ɼʣʷ ʂʘʟʘʭʩʪʘʥʘ ʫʚʝʣʠ-

ʯʝʥʠʝ ʫʨʘʥʦʜʦʙʳʯʠ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʦʙʲʸʤʘʤʠ ʨʝʢʫʣʴʪʠʚʘʮʠʦʥ-

ʥʳʭ ʨʘʙʦʪ, ʧʨʦʚʦʜʠʤʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʩʝʚʝʨʝ ʩʪʨʘʥʳ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʨʘ-

ʙʦʪ ʚʢʣʶʯʘʣʘ ʩʪʘʙʠʣʠʟʘʮʠʶ ʧʦʢʨʳʪʠʡ ʦʪʚʘʣʦʚ ʰʘʭʪ, ʟʘʢʨʳʪʠʝ ʰʘʭʪ ʠ ʨʝʢʫʣʴʪʠ-

ʚʘʮʠʶ ʧʣʦʱʘʜʝʡ ʜʦʙʳʯʠ, ʥʦ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʟʘʜʘʯ  ʧʝʨʝʜ ʂʘʟʘʭʩʪʘ-

ʥʦʤ  ʩʪʦʷʪ ʟʘʜʘʯʠ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ  ʥʘ ʭʚʦʩʪʦ-

ʭʨʘʥʠʣʠʱʘʭ ʠ ʦʩʥʦʚʥʳʭ ʧʣʦʱʘʜʷʭ ʛʦʨʥʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʧʝ-

ʨʝʨʘʙʦʪʢʝ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ [142]. 

ʂʘʟʘʭʩʪʘʥ ʠ ʋʟʙʝʢʠʩʪʘʥ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʜʦʙʳʯʠ ʫʨʘʥʘ ʠʩʧʦʣʴʟʫʶʪ  

ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʤʝʪʦʜʘ  - ʤʝʪʦʜ ʧʦʜʟʝʤʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ, ʧʦʵʪʦʤʫ ʢʦʣʠ-

ʯʝʩʪʚʦ ʦʙʨʘʟʫʶʱʠʭʩʷ ʦʪʭʦʜʦʚ ʦʯʝʥʴ ʥʝʚʝʣʠʢʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʠ ʚʨʝʤʝʥʘʤʠ, 

ʢʦʛʜʘ ʜʦʙʳʯʘ ʚʝʣʘʩʴ ʨʫʜʥʳʤ ʩʧʦʩʦʙʦʤ. ɼʝʡʩʪʚʫʶʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʨʘʥʦ-

ʜʦʙʳʚʘʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦʧʨʦʩʳ ʵʢʦʣʦʛʠʠ  ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʩʪʘʚʷʪ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦ, ʚ ʦʩʥʦʚʥʦʤ ʙʝʨʫʪ ʥʘ ʩʝʙʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʧʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʠ ʤʦʥʠʪʦʨʠʥʛʫ ʩʦʩʪʦʷʥʠʷ ʩʪʘʨʳʭ ʫʨʘʥʦʚʳʭ ʧʣʦ-

ʱʘʜʦʢ ʩ ʮʝʣʴʶ ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʠ ʨʝʘʙʠʣʠʪʘʮʠ-

ʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʫʨʘʥʦʚʦʛʦ ʥʘʩʣʝʜʠʷ. 

ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʨʘʥ ʮʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʧʨʦʙʣʝʤʘʤʠ ʜʣʷ ʧʨʦʚʝʜʝ-

ʥʠʷ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʬʠʥʘʥʩʦʚʳʭ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʨʝʰʠʪʴ ʵʪʠ ʧʨʦʙʣʝʤʳ [143]. 

 

1.4.3. ʊʨʘʥʩʛʨʘʥʠʯʥʳʝ ʧʨʦʙʣʝʤʳ ʨʝʛʠʦʥʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʙʣʝʤʘʤʠ ʙʳʚʰʠʭ 

ʫʨʘʥʦʚʳʭ ʦʙʲʝʢʪʦʚ 

ɼʣʷ ʎʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʦʩʪʨʦ ʩʪʦʷʪ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ  ʩ 

ʪʨʘʥʩʛʨʘʥʠʯʥʳʤʠ ʧʝʨʝʥʦʩʘʤʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘ-

ʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʙʣʠʟʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʣʦʱʘʜʦʢ ʫʨʘʥʦʚʦʛʦ ʥʘʩʣʝ-

ʜʠʷ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʛʨʘʥʠʮʘʤ ʩʦʩʝʜʥʠʭ ʩʪʨʘʥ,  ʠʤʝʶʱʠʝʩʷ ʬʘʢʪʦʨʳ ʠʣʠ 
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ʫʩʣʦʚʠʷ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʰʘʪʴ ʪʝ ʠʣʠ ʠʥʳʝ ʚʦʧʨʦʩʳ ʢʦʥʪʨʦʣʷ ʥʘʜ ʵʪʠʤʠ ʧʣʦʱʘʜ-

ʢʘʤʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʪʨʘʥʩʛʨʘʥʠʯʥʳʤʠ ʧʣʦʱʘʜʢʘʤʠ. ʋʯʠʪʳʚʘʷ ʙʦʣʴʰʦʝ 

ʯʠʩʣʦ ʬʘʢʪʦʨʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʤʠ ï ʟʘʩʫʰʣʠʚʳʡ ʢʦʥ-

ʪʠʥʝʥʪʘʣʴʥʳʡ ʢʣʠʤʘʪ,  ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʪʝʭʥʦʛʝʥʥʳʭ ʠ ʚʦʟʜʫʰʥʳʭ ʧʦʪʦʢʦʚ, ʨʘʩ-

ʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʦʚ ʥʘʩʣʝʜʠʷ ʚʥʫʪʨʠ ʩʪʨʘʥ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʧʨʦʪʷʞʝʥʥʦʩʪʴ 

ʪʝʨʨʠʪʦʨʠʡ, ʧʨʦʙʣʝʤʳ ʧʝʨʝʥʦʩʘ ʚʦʜʥʳʤʠ ʧʦʪʦʢʘʤʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʝʱʝʩʪʚ ʩʪʘ-

ʥʦʚʷʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʧʨʦʙʣʝʤ ʧʣʦʱʘʜʦʢ ʫʨʘʥʦʚʦʛʦ 

ʥʘʩʣʝʜʠʷ. ɼʣʷ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʨʝʛʠʦʥʝ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʦʙʲ-

ʝʢʪʦʤ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʪʘʢʫʶ ʧʨʦʙʣʝʤʫ, ʢʘʢ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʠ ʠʩʪʦʯʥʠʢʦʚ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʨʝʢʠ ʉʳʨʜʘʨʴʷ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ  ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʠ ʙʳʚʰʠʭ ʦʪʚʘʣʦʚ ʫʨʘʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. ʀʩʪʦʢʠ ʨʝʢʠ ʉʳʨʜʘ-

ʨʴʷ ʥʘʭʦʜʷʪʩʷ  ʚ ʛʦʨʥʳʭ ʤʝʩʪʥʦʩʪʷʭ ʂʳʨʛʳʟʩʪʘʥʘ, ʟʘʪʝʤ ʨʝʢʘ ʧʨʦʪʝʢʘʝʪ ʧʦ ʪʝʨ-

ʨʠʪʦʨʠʠ ʚʩʝʡ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ ʠ ʬʘʢʪʠʯʝʩʢʠ ʦʙʨʘʟʫʝʪ ʜʨʝʥʘʞ ʢʨʫʧʥʳʭ ʚʦʜʦ-

ʨʘʟʜʝʣʦʚ ʩ ʪʝʨʨʠʪʦʨʠʡ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ 

ʜʦʙʳʯʝ ʫʨʘʥʘ (ʨʠʩʫʥʦʢ 1.10). 

 

ʈʠʩʫʥʦʢ 1.10. - ʉʝʪʴ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʨʝʢʘʭ ʚ ʩʪʨʘʥʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 

 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʝʯʥʳʭ 

ʚʦʜ ʨʝʢʠ ʉʳʨʜʘʨʴʷ, ʢʘʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʜʣʷ ʚʩʝʭ ʩʪʨʘʥ ʠ ʚʩʝʛʦ 

ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 
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ʢʦʤʧʣʝʢʩʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜ ʨʝʢʠ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʠ ʭʠʤʠʯʝʩʢʠʤʠ 

ʵʣʝʤʝʥʪʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʙʳʚʰʠʭ ʫʨʘʥ ʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠ-

ʷʪʠʡ ʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʚ ʙʘʩʩʝʡʥʝ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʤʝʞʜʫʥʘ-

ʨʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʂʘʯʝʩʪʚʦ ʚʦʜʳ ʨʝʢʠ ʉʳʨʜʘʨʴʷ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʩʬʝʨʝ ʚʥʠʤʘʥʠʷ 

ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʧʨʦʛʨʘʤʤ ʨʝʛʠʦʥʘ, ʛʜʝ ʦʙʷʟʘʪʝʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʜʦʣʞʥʳ 

ʩʪʘʪʴ ʥʘʙʣʶʜʝʥʠʷ ʠʟʤʝʥʝʥʠʷʤʠ ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʩʦʩʪʘʚʦʚ ʚʦʜʳ ï 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʫʨʘʥ-ʪʦʨʠʝʚʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʚʦʜʝ, ʚʢʣʶ-

ʯʘʷ ʠʟʦʪʦʧʳ ʫʨʘʥʘ, ʦʪʜʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʥʘʧʨʠʤʝʨ ʤʳʰʴʷʢʘ 

ʠ ʜʨ., ʩʦʜʝʨʞʘʥʠʷ ʢʘʨʙʦʥʘʪʦʚ, ʥʠʪʨʘʪʦʚ, ʩʫʣʴʬʘʪʦʚ, ʦʙʱʝʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʜʨ. 

ʊʘʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʨʝʢʝ ʉʳʨʜʘʨʴʷ ʚʘʞʥʦ ʨʘʩʰʠʨʷʪʴ, ʧʦʩʢʦʣʴʢʫ ʚʦʜʘ 

ʨʝʢʠ ʪʘʢʞʝ ʠʥʪʝʥʩʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʮʝʣʝʡ ʦʨʦʰʝʥʠʷ. ʕʪʦʪ ʬʘʢʪ ʜʝʣʘʝʪ ʘʢ-

ʪʫʘʣʴʥʳʤ ʠʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʜʣʷ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʬʦʨʤʠʨʫʶʪʩʷ ʧʦ ʚʦʜʥʦʤʫ ʧʫʪʠ, ʨʘʩʰʠʨʷʷ ʚʣʠʷʥʠʝ ʤʝʩʪ ʣʦʢʘʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʚ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʭ ʥʘ  ʩʦʩʝʜʥʠʝ ʩʪʨʘʥʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʋʟʙʝʢʠʩʪʘʥ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʨʘʩʧʦʣʦ-

ʞʝʥʦ ʦʜʥʦ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʚ ʨʝʛʠʦʥʝ ʚʦʜʦʭʨʘʥʠʣʠʱ ï ʂʘʡʨʘʢʢʫʤʩʢʦʝ. ɺ ʚʦʜʦʭʨʘ-

ʥʠʣʠʱʝ ʧʦʩʪʫʧʘʶʪ ʚʦʜʳ ʨ. ʉʳʨʜʘʨʴʷ ʧʦʩʣʝ ʜʨʝʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟ-

ʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʋʟʙʝʢʠʩʪʘʥʘ, ʛʜʝ ʪʘʢʞʝ ʨʘʩʧʦʣʦʞʝʥʳ ʨʷʜ ʦʙʲʝʢʪʦʚ ʙʳʚʰʝʡ 

ʫʨʘʥʜʦʙʳʚʘʶʱʝʡ ʠ ʛʦʨʥʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʈʝʛʫʣʷʨʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠ ʧʦʛʨʘʥʠʯʥʳʭ ʩʪʚʦʨʘʭ ʪʝʯʝʥʠʷ ʨʝʢʠ ʧʦʟʚʦʣʷʪ 

ʩʥʷʪʴ ʩʦʮʠʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ ʠ ʩʜʝʣʘʪʴ ʦʪʢʨʳʪʦʡ ʠʥʬʦʨʤʘ-

ʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ʇʦʩʢʦʣʴʢʫ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʦʢʩʠʯʝʩʢʠʭ ʵʣʝ-

ʤʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠʨʦʜʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʧʦʚʳʰʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 

ʧʝʨʝʥʦʩʠʪʩʷ ʨʝʢʦʡ ʚ ʩʦʨʙʠʨʦʚʘʥʥʦʤ ʚʠʜʝ ʥʘ ʯʘʩʪʠʯʢʘʭ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ, 

ʦʥʠ ʦʩʘʞʜʘʶʪʩʷ ʚ ʂʘʡʨʘʢʢʫʤʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ. ʇʦ ʜʘʥʥʳʤ ʘʥʘʣʠʟʘ ʚʝʨʪʠ-

ʢʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʟʘʛʨʷʟʥʝʥʠʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʤʦʞʥʦ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ 

ʭʨʦʥʦʣʦʛʠʶ ʧʦʩʪʫʧʣʝʥʠʷ ʫʨʘʥʘ ʠ ʨʘʜʠʷ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʩ ʪʝʨʨʠʪʦʨʠʡ ʩʪʨʘʥ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʳʰʝ ʧʦ ʪʝʯʝʥʠʶ ʨʝʢʠ (ʨ. ʄʘʡʣʫʫ-ʉʫʫ ʚ ʂʳʨʛʳʟʩʪʘʥʝ). ɺʢʣʘʜ 

ʪʝʭʥʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʧʨʠʨʦʜʥʳʭ ʫʨʦʚʥʝʡ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʞʥʦ 

ʧʨʦʩʣʝʜʠʪʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʠʟʦʪʦʧʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʫʨʘʥʘ (234U ʠ 238U), 
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ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʠʟʦʪʦʧʘʤʠ 226Ra, 228U, 210Pb. 

ʇʦʩʢʦʣʴʢʫ ʤʝʩʪʘ ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʘ ʨʘʟʤʝʱʝʥʳ ʥʘ ʚʦʜʦʩʙʦʨʘʭ 

ʜʚʫʭ ʛʣʘʚʥʳʭ ʨʝʢ ʨʝʛʠʦʥʘ, ʟʘʛʨʷʟʥʝʥʠʷ ʦʪ ʪʘʢʦʛʦ ʥʘʩʣʝʜʠʷ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ 

ʰʠʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ. ʕʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʨʝʛʠʦʥʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʷʤʠ ʄɸɻɸʊʕ ʧʦ ʨʘʟʚʠʪʠʶ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʤʦʥʠʪʦʨʠʥʛʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʮʝʥʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʧʝʨʝʥʦʩʘ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʫʨʘʥ-ʪʦʨʠʝʚʦʛʦ ʨʷʜʘ ʠ ʜʨʫʛʠʭ ʪʦʢʩʠ-

ʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʩʦ ʩʪʦʢʦʤ ʨʝʢ ʩʪʘʥʦʚʷʪʩʷ ʦʩʦʙʦ ʘʢʪʫʘʣʴʥʳʤʠ ʜʣʷ ʨʝʢ  ʉʳʨʜʘ-

ʨʴʷ ʠ ɸʤʫʜʘʨʴʷ [8]. 

 

1.4.4. ʈʘʜʠʘʮʠʦʥʥʘʷ ʦʙʩʪʘʥʦʚʢʘ ʪʝʨʨʠʪʦʨʠʡ ʩʪʨʘʥ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 

ɺ ʵʢʦʥʦʤʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥʘ ʦʩʦʙʦʝ ʤʝʩʪʦ  ʟʘʥʠʤʘʝʪ ʛʦʨʥʦʜʦʙʳʚʘʶʱʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʷʚʣʷʷʩʴ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʵʢʦʥʦʤʠʢʠ ʨʝʩʧʫʙʣʠʢʠ. ɽʸ ʨʘʟʚʠʪʠʝ ʚ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, 

ʯʪʦ ʥʘ ʧʣʦʱʘʜʢʘʭ ʙʳʚʰʝʛʦ ʫʨʘʥʦʚʦʛʦ ʥʘʩʣʝʜʠʷ ʩʬʦʨʤʠʨʦʚʘʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦ-

ʣʠʯʝʩʪʚʘ ʦʪʭʦʜʦʚ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʚʦʜʦʚ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ 

ʫʨʘʥʘ, ʚ ʵʪʠʭ ʦʪʭʦʜʘʭ ʩʦʜʝʨʞʘʪʩʷ ʨʘʜʠʦʥʫʢʣʠʜʳ ʚ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ (ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʫʨʘʥ-ʪʦʨʠʝʚʦʡ ʛʨʫʧʧʳ) ʠ ʜʨʫʛʠʝ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ. ʇʣʦʱʘʜʢʠ 

ʥʘʩʣʝʜʠʷ ʯʘʩʪʦ  ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʨʘʡʦʥʘʭ ʧʨʦʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ, 

ʠʣʠ ʚ ʚʝʨʭʥʠʭ ʪʝʯʝʥʠʷʭ  ʠ ʠʩʪʦʢʘʭ ʦʩʥʦʚʥʳʭ ʨʝʢ ʨʝʛʠʦʥʘ ï ʉʳʨʜʘʨʴʷ ʠ ɸʤʫʜʘʨʴʷ 

[9]. 

ʆʙʱʠʝ ʦʙʲʸʤʳ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ, ʩʢʣʘʜʠʨʦʚʘʥʥʳʭ ʚ ʭʚʦʩʪʦʭʨʘ-

ʥʠʣʠʱʘʭ ʙʳʚʰʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʫʨʘʥʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʧʦ ʦʮʝʥʢʘʤ 

ʵʢʩʧʝʨʪʦʚ ʦʮʝʥʠʚʘʶʪʩʷ, ʢʘʢ ʧʨʠʤʝʨʥʦ 55.0 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ. ʆʙʱʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʵʪʠʭ ʦʪʭʦʜʦʚ, ʧʦ ʨʘʟʥʳʤ ʦʮʝʥʢʘʤ, ʦʮʝʥʠʚʘʝʪʩʷ ʚ 240-285 ʊɹʢ (ʪʘʙʣʠʮʘ 1.4) [139]. 
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ʊʘʙʣʠʮʘ 1.4. ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʝʚʝʨʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ  

ʅʘʟʚʘʥʠʝ ʄʝʩʪʦʧʦʣʦʞʝ-

ʥʠʝ 

ʇʝʨʠʦʜ ʨʘ-

ʙʦʪʳ 

ʇʣʦʱʘʜʴ, 

ʛʘ 

ʆʙʲʸʤ ʦʪ-

ʭʦʜʦʚ, ʤʣʥ. 

ʪʦʥʥ 

ʂʦʣʠʯʝʩʪʚʦ 

ʦʪʭʦʜʦʚ, 

ʤʣʥ. ʪʦʥʥ 

ʊʦʣʱʠʥʘ 

ʛʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʳʪʠʷ 

ʉʫʤʤʘʨʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ, 

ʊɹʢ 

ʄʕɼ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ 

ʧʦʯʚʳ, ʤʢɿʚ/ʯ 

ɻʘʬʫʨʦʚʩʢʦʝ ɻ. ɻʘʬʫʨʦʚ, 0.5 

ʢʤ 

1942-1955 ʛʛ. 5.0 240 0.4 2.4-2.5 6.9 0.15-0.20 

ɸʜʨʘʩʤʘʥ ʇʦʩ. ɸʜʨʘʩʤʘʥ, 

1.0 ʢʤ 

1941-1957 ʛʛ. 2.5 240 0.4 0.5-0.7 5.3 0.4-1.3 

ɼʠʛʤʘʡ ʇʦʩ. ɻʦʟʠʸʥ 1963-1991 ʛʛ. 90 19400 33.9 ʅʝʪ 6.9 5.0-15.0 

ʌʘʙʨʠʢʘ ʙʝʜʥʳʭ 

ʨʫʜ (ʌɹʈ) 

ɻ. ʀʩʪʠʢʣʦʣ, 4.0 

ʢʤ 

1950-1965 ʛʛ. 7.9 1128 2.0 ʅʝʪ 9,4 0.4-1.3 

ʈʫʜʥʠʢ ˉ 3 ɻ. ʍʫʜʞʘʥʜ, 2.0 

ʢʤ 

1976-1985 ʛʛ. 5.9 207 0.4 0.5-0.7 0.4 0.3-0.6 

ʂʘʨʪʘ 1-9 ɻ. ɹʫʩʪʦʥ, 2.0 ʢʤ 1945-1960 ʛʛ. 18 2600 4.0 0.5-0.7 28.8 0.4-2.8 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʘ 

I-II ʦʯʝʨʝʜʠ 

ɻ. ʀʩʪʠʢʣʦʣ, 2.0 

ʢʤ 

1945-1959 ʛʛ. 24.7 1680 2.8 0.7-1.0 8.1 0.4-1.0 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ 

III  ʦʯʝʨʝʜʠ 

ɻ. ʀʩʪʠʢʣʦʣ, 0.5 

ʢʤ 

1947-1963 ʛʛ. 11.1 1802 3.0 0.7-1.0 8.6 0.4-0.6 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ 

IV ʦʯʝʨʝʜʠ 

ɻ. ʀʩʪʠʢʣʦʣ, 1.0 

ʢʤ 

1949-1965 ʛʛ. 18.7 4131 7.0 0.7-1.0 18.9 0.4-0.6 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ 

ʮʝʭʘ ˉ 3 

ɻ. ʀʩʪʠʢʣʦʣ, 

1949-1965 ʛʛ. 

1949-1965 ʛʛ. 2.9 676 1.2 0.7-1.0 0.6 0.5-0.6 
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ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʘ  ʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʝ ʦʪʚʘʣʳ ʚʦ ʤʥʦʛʠʭ ʪʝʨʨʠʪʦʨʠʷʭ 

ʩʪʨʘʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ɼʠʛʤʘʩʢʦʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ, ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʛʛ. ɸʜ-

ʨʘʩʤʘʥ, ʊʘʙʦʰʘʨ, ʥʝ ʧʦʢʨʳʪʳ ʟʘʱʠʪʥʳʤʠ ʧʦʢʨʳʪʠʷʤʠ, ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʣʶʙʦʝ 

ʚʨʝʤʷ ʛʦʜʘ ʧʦʜʚʝʨʛʘʶʪʩʷ ʵʨʦʟʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ, ʨʘʟʨʫʰʝʥʠʶ ʩʦ ʩʪʦʨʦʥʳ ʨʦʶ-

ʱʠʭ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʨʦʶʪ ʥʦʨʳ, ʥʘʨʫʰʘʷ ʪʝʤ ʩʘʤʳʤ ʮʝʣʦʩʪʥʦʩʪʴ ʧʦʚʝʨʭʥʦ-

ʩʪʝʡ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʧʳʣʠ, ʧʦʜʥʠʤʘ-

ʝʤʦʡ ʚʝʪʨʘʤʠ. 

ʀʤʝʶʱʠʝʩʷ ʥʘ ʦʪʜʝʣʴʥʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʭ ʟʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ  ʥʝ ʚ ʩʦ-

ʩʪʦʷʥʠʠ ʧʦʣʥʦʮʝʥʥʦ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ ʬʫʥʢʮʠʠ, ʩʢʚʦʟʴ ʥʠʭ ʚ ʛʣʫʙʴ ʪʝʣ ʭʚʦʩʪʦʭʨʘ-

ʥʠʣʠʱ  ʣʝʛʢʦ ʧʨʠʥʠʢʘʶʪ ʜʦʞʜʝʚʳʝ ʚʦʜʳ, ʤʘʪʝʨʠʘʣʳ ʦʪʚʘʣʦʚ ʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ 

ʤʦʛʫʪ ʫʥʦʩʠʪʴʩʷ ʩʝʣʷʤʠ ʠ ʨʘʟʥʦʩʠʪʴʩʷ ʚʝʪʨʘʤʠ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʚʳʩʦʢʠʝ ʟʘʛʨʷʟʥʝ-

ʥʠʷ ʚ ʜʨʝʥʘʞʥʳʭ ʚʦʜʘʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʘʣʝʝ ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʧʦʜʟʝʤʥʳʝ ʠ ʧʦ-

ʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʦʪʦʢʠ, ʢʦʪʦʨʳʝ ʜʘʣʝʝ ʚʣʠʚʘʶʪʩʷ ʚ ʙʦʣʴʰʠʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ. ʅʝ-

ʢʦʪʦʨʳʝ ʦʮʝʥʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʳʚʰʠʭ ʫʨʘʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ʚ ʊʘʜʞʠ-

ʢʠʩʪʘʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʠʞʝ. 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ɻʘʬʫʨʦʚʩʢʦʝ ï ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʷ ʥʘʯʘʪʘ ʚ 1942 ʛ., ʚ ʥʝʛʦ 

ʩʢʣʘʜʠʨʦʚʘʣʠʩʴ ʦʪʭʦʜʳ ʦʧʳʪʥʦʛʦ ʟʘʚʦʜʘ ʧʦ ʜʦʙʳʯʠ ʨʘʜʠʷ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʙʘ-

ʣʘʥʩʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʮʚʝʪʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ. ʈʘʙʦʪʘ ʦʧʳʪʥʦʛʦ 

ʟʘʚʦʜʘ ʚ ʦʩʥʦʚʥʦʤ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʘ ʧʨʠʚʦʟʥʦʤ ʩʳʨʴʝ, ʜʦʙʳʚʘʝʤʦʤ ʩʪʘʨʘʪʝ-

ʣʷʤʠ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʄʘʡʣʠʩʫ (ʂʠʨʛʠʟʩʢʘʷ ʉʉʈ) ʠ ʊʘʙʦʰʘʨʘ (ʊʘʜʞʠʢʩʢʘʷ 

ʉʉʈ).   

ʊʝʭʥʦʣʦʛʠʷ ʧʝʨʝʨʘʙʦʪʢʠ ʜʘʥʥʦʛʦ ʩʳʨʴʷ ʟʘʢʣʶʯʘʣʘʩʴ  ʧʨʠʤʝʥʝʥʠʠ ʤʝʪʦʜʘ 

ʩʫʭʦʛʦ ʠʟʤʝʣʴʯʝʥʠʷ  ʠ ʩʦʜʦʚʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʙʦʛʘʪʳʭ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʢʘʨ-

ʙʦʥʘʪʥʳʭ ʨʫʜ ʩ ʧʦʣʫʯʝʥʠʝʤ ʠʟ ʥʠʭ ʫʨʘʥʘ. ɺ 1945 ʛ. ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ  ʠ ʚʩʪʫʧʠʣ 

ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʟʘʚʦʜ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʫʨʘʥʘ, ʧʦʵʪʦʤʫ ʥʘ 

ɻʘʬʫʨʦʚʩʢʦʤ ʦʧʳʪʥʦʤ ʟʘʚʦʜʝ ʫʚʝʣʠʯʠʣʠʩʴ ʦʙʲʸʤʳ ʧʝʨʝʨʘʙʦʪʢʠ ʩʳʨʴʷ, ʵʪʦʪ ʟʘ-

ʚʦʜ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣ ʜʦ 1955 ʛ. 
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ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʙʣʠʟʠ ʩ ʟʘʚʦʜʦʤ  ʙʳʣʦ ʦʙʨʘʟʦʚʘʥʦ ɻʘʬʫʨʦʚʩʢʦʝ ʭʚʦʩʪʦ-

ʭʨʘʥʠʣʠʱʝ,  ʚ ʢʦʪʦʨʦʝ ʙʳʣʦ ʩʢʣʘʜʠʨʦʚʘʥʦ  ʦʢʦʣʦ 400 ʪʳʩʷʯ ʪʦʥʥ ʫʨʘʥʦʩʦʜʝʨʞʘ-

ʱʠʭ ʦʪʭʦʜʦʚ. ɺ 1945-1955 ʛʛ. ʚʦʢʨʫʛ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʥʘʩʝʣʝʥʠʝ ʩʪʘʣʦ ʩʪʨʦʠʪʴ 

ʞʠʣʳʝ ʜʦʤʘ, ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ [13, 14, 78-80, 140]. 

ɺ 1958 ʛʦʜʫ ʜʝʷʪʝʣʴʥʦʩʪʴ ʟʘʚʦʜʘ ʙʳʣʘ ʦʩʪʘʥʦʚʣʝʥʘ. ɺ 1963-1964 ʛʦʜʘʭ ʟʘ-

ʚʦʜ ʙʳʣ ʚʟʦʨʚʘʥ ʠ ʟʘʭʦʨʦʥʝʥ ʚ ʪʝʣʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ. ʇʨʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ɻʘʬʫ-

ʨʦʚʩʢʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʤʦʱʥʦʩʪʴ ʩʫʤʤʘʨʥʦʛʦ ʩʣʦʷ ʥʝʡʪʨʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʩʦ-

ʩʪʘʚʣʷʣʘ ʜʦ 2.5 ʤʝʪʨʦʚ. ʇʣʦʱʘʜʴ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ï ʧʨʠʤʝʨʥʦ 5.0 ʛʝʢʪʘʨʦʚ, ʚʳ-

ʩʦʪʘ ʦʪʭʦʜʦʚ ï ʦʢʦʣʦ 13 ʤʝʪʨʦʚ. ɺ ʦʩʥʦʚʥʦʤ ʥʘ ʜʘʥʥʦʤ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ  ʭʨʘ-

ʥʷʪʩʷ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʦʪʭʦʜʳ ʩ ʩʦʜʝʨʞʘʥʠʷʤʠ ʪʘʢʠʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʢʘʢ ʫʨʘʥ-

238, ʪʦʨʠʡ-232, ʨʘʜʠʡ-226. ʅʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʩʫʤʤʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʮʝʥʠʚʘ-

ʝʪʩʷ, ʢʘʢ 6,9 ʊɹʢ. ʄʦʱʥʦʩʪʠ ʵʢʩʧʦʟʠʮʠʦʥʥʳʭ ʜʦʟ ʥʘ ʪʝʣʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʥʘʭʦ-

ʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0.15  ʜʦ 0.20 ʤʢɿʚ/ʯ. 

 ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ɸʜʨʘʩʤʘʥʩʢʦʝ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 6 ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ, 

ʦʙʨʘʟʦʚʘʥʥʳʭ  ʚ 1941-1957 ʛʦʜʳ ʚʦ ʚʨʝʤʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠ-

ʯʝʩʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʫʨʘʥʘ. ʈʘʩʧʦʣʦʞʝʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʩ. ɸʜ-

ʨʘʩʤʘʥ. ɺ 1955 ʛʦʜʫ ʧʨʝʜʧʨʠʷʪʠʝ  ʠʩʧʳʪʳʚʘʣʦ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ 

ʠ ʙʳʣʦ ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʥʦ, ʥʘ ʥʸʤ  ʩ 955 ʛʦʜʘ ʥʘʯʘʣʠ ʧʦʣʫʯʘʪʴ  ʩʚʠʥʮʦʚʳʝ ʢʦʥ-

ʮʝʥʪʨʘʪʳ  ʠʟ ʩʚʠʥʮʦʚʦ-ʮʠʥʢʦʚʳʭ ʨʫʜ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ 

ʟʘʚʦʜʘ  ʦʩʫʱʝʩʪʚʣʝʥʦ ʥʘ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʪʦʯʢʝ ʧʦʩʸʣʢʘ ɸʜʨʘʩʤʘʥ, ʩ ʮʝʣʴʶ ʪʦʛʦ, 

ʯʪʦʙʳ ʭʚʦʩʪʦʚʦʡ ʤʘʪʝʨʠʘʣ ʤʦʛ ʩʧʫʩʢʘʪʴʩʷ  ʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ  ʧʦ ʜʝʨʝʚʷʥʥʳʤ 

ʞʝʣʦʙʘʤ ʩʘʤʦʪʸʢʦʤ. ɻʦʨʥʳʡ ʩʘʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʠʞʝ ɻʄɿ, ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʫʜʘ-ʦʪʩʪʦʡʥʠʢʘ ʥʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʘʷ ʙʳʣʘ ʧʦʩʪʦ-

ʨʦʞʝʥʘ ʧʠʦʥʝʨʩʢʘʷ ʜʘʤʙʘ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʧʨʦʩʘʯʠʚʘʣʠʩʴ ʭʚʦʩʪʳ. ʊʘʢ, ʚ ʧʦʩʸʣʢʝ 

ɸʜʨʘʩʤʘʥ ʧʨʦʠʟʦʰʣʦ ʦʙʨʘʟʦʚʘʥʠʝ ʰʝʩʪʠ ʫʨʘʥʦʚʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ, ʢʘʞʜʦʝ ʠʟ 

ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʣʦ ʧʨʠʤʝʨʥʦ 60000-100000 ʪʦʥʥ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ [78-

80]. 

ɺʪʦʨʦʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʥʘʭʦʜʠʣʦʩʴ ʚ ʩʘʝ ʩ ʦʙʲʸʤʦʤ 100 ʪʳʩ. ʪʦʥʥ. ɺ ʥʸʤ 

ʤʦʞʥʦ ʙʳʣʦ ʩʢʣʘʜʠʨʦʚʘʪʴ ʧʨʠʤʝʨʥʦ 300 ʪʳʩʷʯ ʪʦʥʥ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ  ʦ ʧʝʨʝʥʦʩʝ ʦʩʪʘʚʰʠʭʩʷ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ 
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(1, 3, 4, 5, 6), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʜʠʫʩʝ 10 ʢʤ, ʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ 2. ʉʣʦʞʥʦʩʪʴ 

ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ 5 ʚ ʦʩʥʦʚʥʦʤ ʩʢʣʘʜʠʨʦʚʘʣʠʩʴ ʟʘʛʨʷʟ-

ʥʸʥʥʳʝ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʝ 

ʸʤʢʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʟʘʭʦʨʦʥʠʪʴ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ 5  ʧʝʨʚʦʦʯʝʨʸʜʥʦ ʧʦʜ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝʤ 2 ʥʘ ʛʣʫʙʠʥʝ 14-15 

ʤʝʪʨʦʚ. ʆʜʥʘʢʦ ʚ ʛʦʨʥʦʤ ʤʘʩʩʠʚʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ 2 ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʛʣʠʥʠʩʪʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ, ʧʦʵʪʦʤʫ ʪʝʣʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ 2  

ʙʳʣʦ ʧʦʢʨʳʪʦ ʟʘʱʠʪʥʳʤ ʩʣʦʝʤ 0.5-0.7 ʤ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʚ ʦʩʥʦʚʥʦʤ ʥʘʭʦʜʠ-

ʣʠʩʴ ʟʘʙʘʣʘʥʩʦʚʳʝ ʨʫʜʳ ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʚ ʪʦ ʚʨʝʤʷ  ʦʙʦʛʘʪʠʪʝʣʴʥʦʡ ʬʘʙʨʠʢʠ 

ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʚʠʥʮʦʚʦ-ʮʠʥʢʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ. ʇʣʦʱʘʜʴ 2,5 ʛʘ, ʢʦʣʠʯʝʩʪʚʦ 

ʦʪʭʦʜʦʚ 400 ʪʳʩ. ʪʦʥʥ. ʄʕɼ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʩʦʩʪʘʚʣʷʝʪ 0,4-

0,6 ʤʢɿʚ/ʯʘʩ [78-80, 141]. 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʏʢʘʣʦʚʩʢʦʝ.  ɺ ʛ. ʏʢʘʣʦʚʩʢ (ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʝʠʤʝ-

ʥʦʚʘʥ ʚ ʛ. ɹʫʩʪʦʥ), ʷʚʣʷʶʱʠʤʩʷ ʧʨʠʛʦʨʦʜʦʤ ʛʦʨʦʜʘ ʍʫʜʞʘʥʜ - ʮʝʥʪʨʘ ʉʦʛʜʠʡ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʠʤʝʶʪʩʷ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʝ ʧʨʝʜʧʨʠʷʪʠʡ, ʨʘʥʝʝ ʜʦ-

ʙʳʚʘʶʱʠʝ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʝ ʨʫʜʳ, ʦʜʥʠʤ ʠʟ ʪʘʢʠʭ ʧʨʝʜ-

ʧʨʠʷʪʠʡ ʷʚʣʷʣʩʷ ɻʇ "ɺʦʩʪʦʢʨʝʜʤʝʪ", ʢʦʪʦʨʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ  ʧʝʨʝʠʤʝʥʦʚʘʥ 

ʚ ɻʋʇ "ʊʘʜʞʠʢʨʝʜʤʝʪ". ɺ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ  ʥʘ ʵʪʦ ʧʨʝʜʧʨʠʷʪʠʝ  ʫʨʘʥʦʚʘʷ ʨʫʜʘ 

ʧʨʠʚʦʟʠʣʘʩʴ ʠʟ ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʭ ʨʝʩʧʫʙʣʠʢ ï ʂʠʨʛʠʟʠʠ, ʋʟʙʝʢʠʩʪʘʥʘ, ʂʘʟʘʭ-

ʩʪʘʥʘ. ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟ ʂʘʟʘʭʩʪʘʥʘ  ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʠʚʦʟʠʣʦʩʴ ʠʩʭʦʜʥʦʝ ʩʳʨʴʸ, ʧʦʣʫʯʝʥʥʦʝ ʧʦʜʟʝʤʥʳʤ ʠʣʠ ʢʫʯʥʳʤ 

ʚʳʱʝʣʘʯʠʚʘʥʠʝʤ, ʢʘʢ ʢʠʩʣʦʪʥʳʡ ʵʢʩʪʨʘʢʪ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʦʢʦʣʦ 200 ʛ/ʣ. ʅʘ ɻʇ 

"ɺʦʩʪʦʢʨʝʜʤʝʪ" ʧʨʦʠʩʭʦʜʠʣʘ ʧʝʨʝʨʘʙʦʪʢʘ ʢʦʥʮʝʥʪʨʘʪʦʚ ʜʦ ʪʦʚʘʨʥʦʛʦ ʧʨʦʜʫʢʪʘ 

- ʦʢʩʠʜʘ ʫʨʘʥʘ(VI)-ʜʠʫʨʘʥʘ(V), ʢʦʪʦʨʳʝ ʜʘʣʝʝ ʩʥʦʚʘ  ʦʪʧʨʘʚʣʷʣʠʩʴ ʚ ʂʘʟʘʭʩʪʘʥ.  

ʇʦʩʣʝ ʢʠʩʣʦʪʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʘ ʧʦʣʫʯʘʣʠ ʠʟʤʝʣʴʯʝʥʥʫʶ ʨʫʜʥʫʶ 

ʤʘʩʩʫ, ʢʦʪʦʨʘʷ ʷʚʣʷʣʘʩʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʧʦʩʣʝ ʥʝʡʪʨʘʣʠʟʘʮʠʠ, 

ʵʪʦ ʙʳʣʠ ʧʝʩʯʘʥʳʝ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ ʬʨʘʢʮʠʠ ʠʣʠ ʧʘʩʪʦʦʙʨʘʟʥʳʝ ʬʨʘʢʮʠʠ, ʢʦ-

ʪʦʨʳʝ ʙʳʣʠ ʩʢʣʘʜʠʨʦʚʘʥʳ ʚ ʩʧʝʮʠʘʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʠʣʠ ʚ ʧʦʥʠ-

ʞʝʥʠʷʭ ʨʝʣʴʝʬʘ. ʋʨʘʥʦʩʦʜʝʨʞʘʱʠʝ ʦʩʪʘʪʢʠ ʧʝʨʝʢʘʯʠʚʘʣʠʩʴ ʚ ʭʨʘʥʠʣʠʱʘ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʧʫʣʴʧʦʧʨʦʚʦʜʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦʙʣʠʟʦʩʪʠ ʦʪ 
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ʛʦʨʦʜʘ ɹʫʩʪʦʥ, ʨʘʩʧʦʣʦʞʝʥʳ ʪʨʠ ʧʣʦʱʘʜʢʠ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʭʚʦʩʪʦʚ, ʷʚʣʷʶʱʠʭʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʤʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʤʠ ï ɻ ʪʦ ɼʠʛʤʘʡ, ɻʘʬʫʨʦʚʘ, "ʂʘʨʪʘ 1-9". 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ "ʂʘʨʪʘ 1-9" ʨʘʩ ʧʦʣʘʛʘʝʪʩʷ ʙʣʠʞʝ ʚʩʝʛʦ ʢ ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʯʝ-

ʩʢʦʤʫ ʟʘʚʦʜʫ. ɺ ʛ. ʏʢʘʣʦʚʩʢ ʚ 1945 ʛʦʜʫ ʥʘʯʘʣ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʏʢʘʣʦʚʩʢʠʡ ʛʠʜ-

ʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʟʘʚʦʜ, ʥʘ ʥʸʤ ʩʫʭʠʤ ʤʝʪʦʜʦʤ ʥʘʯʘʣʠ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ  ʙʦʛʘ-

ʪʳʝ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʝ ʢʘʨʙʦʥʘʪʥʳʝ ʨʫʜʳ. ʇʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ ʭʚʦʩʪʦʚʳʝ ʦʩʪʘʪʢʠ 

ʧʝʨʝʚʦʟʠʣʠʩʴ ʥʘ ʘʚʪʦʤʘʰʠʥʝ ʥʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ, ʢʦʪʦʨʦʝ ʨʘʩʧʦʣʘʛʘʣʦʩʴ ʨʷʜʦʤ 

ʩ ʏʢʘʣʦʚʩʢʠʤ ɻʄɿ. ɺ 1947 ʛ. ʵʪʦʪ ɻʄɿ ʙʳʣ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥ, ʨʘʩʰʠʨʝʥ ʠ ʩʪʘʣ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʢʠʩʣʦʪʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ, ʯʪʦʙʳ ʧʦʚʳʩʠʪʴ ʠʟʚʣʝʯʝ-

ʥʠʷ ʫʨʘʥʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʟʘ ʧʨʝʜʝʣʘʤʠ ʪʝʨʨʠʪʦʨʠʠ ɻʄɿ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʭʚʦ-

ʩʪʦʭʨʘʥʠʣʠʱʝ, ʧʦʣʫʯʠʚʰʝʝ ʥʘʟʚʘʥʠʝ "ʢʘʨʪʦʯʥʳʡ ʥʘʤʳʚ". ʇʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʏʢʘʣʦʚʩʢʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ  ʩʦʩʪʘʚʠʣ 15 ʣʝʪ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʫʨʘʥʦʩʦʜʝʨ-

ʞʘʱʠʝ ʦʪʭʦʜʳ ʩʢʣʘʜʠʨʦʚʘʣʠʩʴ ʥʘ ʧʣʦʱʘʜʠ 18 ʛʘ, ʚʢʣʶʯʘʶʱʝʡ 9 ʢʘʨʪ, ʚ ʢʦʪʦʨʳʭ 

ʙʳʣʦ ʥʘʢʦʧʣʝʥʦ 4.0 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ ʦʪʭʦʜʦʚ. ʇʦ ʤʝʨʝ ʟʘʧʦʣʥʝʥʠʷ ʭʚʦʩʪʦʭʨʘʥʠ-

ʣʠʱ ʦʥʠ ʧʦʢʨʳʚʘʣʠʩʴ ʟʘʱʠʪʥʳʤ ʛʨʫʥʪʦʚʳʤ ʩʣʦʝʤ 0.5-0.7 ʤʝʪʨʦʚ. ʆʙʱʘʷ ʘʢʪʠʚ-

ʥʦʩʪʴ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ, ʭʨʘʥʷʱʠʭʩʷ ʚ ʏʢʘʣʦʚʩʢʦʤ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ, 

ʦʮʝʥʠʚʘʝʪʩʷ ʚ 29.0 ʊɹʢ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʤʦʱʥʦʩʪʠ ʵʢʩʧʦʟʠʮʠ-

ʦʥʥʦʡ ʜʦʟʳ ʥʝ ʚʳʩʦʢʠʝ, ʙʣʠʟʢʠ ʢ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʬʦʥʫ, ʩʦʩʪʘʚʣʷʷ 0.2-0.6 

ʤʢɿʚ/ʯʘʩ. ʕʢʩʭʘʣʷʮʠʷ ʨʘʜʦʥʘ ʚ ʪʦʯʢʘʭ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʨʘʜʦʥʘ  ʦʧʨʝ-

ʜʝʣʝʥʘ ʚ 1.0 ɹʢ/(ʤ2Ŀʩʝʢ) [78-80, 142]. 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ɼʠʛʤʘʡʩʢʦʝ. ɺ ʥʘʯʘʣʝ 1960 ʛʛ. ʏʢʘʣʦʚʩʢʠʡ ʛʠʜʨʦʤʝʪʘʣ-

ʣʫʨʛʠʯʝʩʢʠʡ ʟʘʚʦʜ ʚʳʰʝʣ ʥʘ ʩʚʦʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʤʦʱʥʦʩʪʠ  ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʫʨʘ-

ʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ. ʆʜʥʘʢʦ ʧʣʦʱʘʜʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ "ʂʘʨʪʘ 1-9" ʙʳʣʠ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʝ ʠ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʝʥʳ ʦʪʭʦʜʘʤʠ, ʧʦʵʪʦʤʫ  ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʥʘ ʥʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʙʦʣʴ-

ʰʠʤʠ ʦʙʲʸʤʘʤʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝʤ "ʂʘʨʪʘ 1-9" ʥʦʚʦʝ ʭʨʘʥʠ-

ʣʠʱʝ  ʪʨʝʙʦʚʘʣʦ ʙʦʣʴʰʠʭ ʦʙʲʸʤʦʚ ʠ ʧʣʦʱʘʜʝʡ, ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʧʨʝʚʳʰʘʶʱʠʭ 

ʠʤʝʶʱʝʝʩʷ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ. ʊʝʨʨʠʪʦʨʠʶ ʧʦʜ ʥʦʚʦʝ ʭʨʘʥʠʣʠʱʝ ʚʳʜʝʣʠʣʠ ʥʘ 

ʚʳʩʦʢʦʛʦʨʴʝ ɼʠʛʤʘʡ, ʛʜʝ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʟʘʚʦʜʘ ʩʦʩʪʘʚʠʣʦ ʚʩʝʛʦ 6 ʢʠʣʦʤʝʪʨʦʚ, 



 

60 

ʟʜʝʩʴ ʥʘʭʦʜʠʣʩʷ ʝʩʪʝʩʪʚʝʥʥʳʡ ʩʘʡ ʢʦʪʦʨʳʡ ʧʝʨʝʢʨʳʣʠ ʧʠʦʥʝʨʩʢʦʡ ʜʘʤʙʦʡ [78-

80, 143]. 

ɼʠʛʤʘʡʩʢʦʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʙʳʣʦ ʩʜʘʥʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 1963 ʛʦʜʫ, ʥʘ 

ʢʦʪʦʨʦʤ ʧʨʠ ʧʦʤʦʱʠ ʪʨʸʭ ʩʪʫʧʝʥʝʡ ʧʦʜʲʸʤʘ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ ʜʣʷ ʛʠʜʨʦʫʜʘʣʸʥ-

ʥʭr ʭʚʦʩʪʦʚ, ʧʫʣʴʧʳ ʧʦʜʥʠʤʘʣʠʩʴ ʜʦ ʚʳʩʦʪ 50-60 ʤʝʪʨʦʚ ï ʩʘʤʳʭ ʚʳʩʦʢʠʭ ʪʦʯʝʢ 

ɼʠʛʤʘʡʩʢʦʛʦ ʚʳʩʦʢʦʛʦʨʴʷ. ʅʘ ʜʘʤʙʝ ʭʨʘʥʠʣʠʱʘ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ  ʩʠʩʪʝʤʘ ʜʨʝ-

ʥʘʞʝʡ, ʧʦ ʢʦʪʦʨʦʡ ʜʨʝʥʘʞʥʳʝ ʚʦʜʳ  ʦʪʚʦʜʠʣʠʩʴ, ʨʝʛʫʣʠʨʦʚʘʣʠʩʴ ʠ  ʢʦʥʪʨʦʣʠʨʦ-

ʚʘʣʠʩʴ, ʪʘʢʞʝ ʜʨʝʥʘʞʘʤʠ  ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʧʨʘʚʠʣʴʥʘʷ ʨʝʛʫʣʠʨʦʚʢʘ  ʢʨʠʚʳʭ 

ʩʧʘʜʘ ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ  ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘʟʝʤʥʦʡ ʜʘʤʙʳ. ʇʘ-

ʨʘʣʣʝʣʴʥʦ ʧʫʣʴʧʦʧʨʦʚʦʜʦʚ ʧʦʩʪʨʦʝʥʘ ʘʚʪʦʤʦʙʠʣʴʥʘʷ ʜʦʨʦʛʘ, ʜʣʷ ʠʥʩʧʝʢʪʠʨʦʚʘ-

ʥʠʷ, ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʫʪʝʯʝʢ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. ʅʦ ʚʩʝʛʜʘ ʨʘʙʦʪʘʣ ʪʦʣʴʢʦ 

ʦʜʠʥ ʧʫʣʴʧʦʧʨʦʚʦʜ, ʪʨʠ ʦʩʪʘʣʴʥʳʭ ʷʚʣʷʣʠʩʴ ʨʝʟʝʨʚʥʳʤʠ. ʉʦʩʪʦʷʥʠʝ ʧʫʣʴʧʦʧʨʦ-

ʚʦʜʦʚ, ʢʘʢ ʜʝʡʩʪʚʫʶʱʝʛʦ, ʪʘʢ ʠ ʨʝʟʝʨʚʥʳʭ, ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʢʨʫʛʣʦʩʫʪʦʯʥʦ. ɺ 

ʦʙʷʟʘʥʥʦʩʪʠ ʜʝʞʫʨʥʦʛʦ ʥʘʩʦʩʯʠʢʘ ʚʭʦʜʠʣʦ ʦʩʤʘʪʨʠʚʘʪʴ ʫʯʘʩʪʢʠ  ʦʪ ʧʝʨʚʦʡ 

ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ ʜʦ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʪʦʯʢʠ, ʦʩʤʦʪʨ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʘʚʪʦʤʦʙʠʣʝ ʠ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʢʘʞʜʳʝ ʜʚʘ ʯʘʩʘ. ɺ ʩʣʫʯʘʝ ʧʨʦʪʝʯʢʠ ʠʟ-ʟʘ ʩʥʦʩʘ ʨʘʙʦʪʘʶʱʝʛʦ 

ʧʫʣʴʧʦʧʨʦʚʦʜʘ ʚ ʦʙʷʟʘʥʥʦʩʪʠ ʜʝʞʫʨʥʦʛʦ ʥʘʩʦʩʯʠʢʘ ʚʭʦʜʠʣʦ ʦʪʢʣʶʯʠʪʴ ʘʚʘʨʠʡ-

ʥʳʡ ʧʫʣʴʧʦʧʨʦʚʦʜ ʠ ʧʝʨʝʢʣʶʯʠʪʴʩʷ ʥʘ ʨʝʟʝʨʚʥʳʡ. ɺ 1987 ʛʦʜʫ ʚ ʩʚʷʟʠ ʩ ʫʚʝʣʠ-

ʯʝʥʠʝʤ ʦʙʲʸʤʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʨʫʜʳ ʚʳʩʦʪʘ ʜʘʤʙʳ ʙʳʣʘ ʧʦʜʥʷʪʘ ʜʦ 35 ʤʝʪʨʦʚ, 

ʧʦʵʪʦʤʫ ʩʦ ʩʪʦʨʦʥʳ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʦʩʥʦʚʥʦʡ ʧʣʦʪʠʥʝ, ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʥʦʚʘʷ 

ʩʠʩʪʝʤʘ ʜʨʝʥʘʞʝʡ  ʠ ʟʘʛʨʘʞʜʘʶʱʘʷ ʜʘʤʙʘ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʦʙʲʸʤʳ ʭʚʦ-

ʩʪʦʭʨʘʥʠʣʠʱʘ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 30 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ ʦʪʭʦʜʦʚ. ʇʦ ʧʝʨʠʤʝʪʨʫ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʙʳʣ ʧʦʩʪʨʦʝʥ ʙʝʪʦʥʥʳʡ ʟʘʙʦʨ, ʦʜʥʘʢʦ ʢʦʪʦʨʳʤ ʙʳʣʦ ʦʛʦʨʦ-

ʞʝʥʦ ʪʦʣʴʢʦ 50% ʧʝʨʠʤʝʪʨʘ. ʆʜʥʘʢʦ ʵʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʙʲʸʤʳ   ʟʘʭʦʨʦʥʝʥʠʷ 

ʭʚʦʩʪʦʚ ʥʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʦ ʩʠʭ ʧʦʨ, ʧʦʩʢʦʣʴʢʫ ʚ 1990 ʛʦʜʫ ʧʝʨʝʨʘʙʦʪʢʘ 

ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʧʨʘʢʪʠʯʝʩʢʠ ʙʳʣʘ ʧʨʝʢʨʘʱʝʥʘ [124]. 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʧʨʦʩʪʠʨʘʝʪʩʷ ʥʘ 90 ʛʘ ʠ ʩʦʜʝʨʞʠʪ ʦʢʦʣʦ 34 ʤʣʥ. ʪʦʥʥ 

ʭʚʦʩʪʦʚ, ʦʙʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʪʭʦʜʦʚ ʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 

156,06 ʊɹʢ. ʉʣʦʠ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʦʣʱʠʥʦʡ ʨʘʟʤʝʱʸʥʥʳʭ ʭʚʦʩʪʦʚ ʥʘʭʦʜʷʪʩʷ 

ʧʨʠʤʝʨʥʦ ʚ 40 ʤ ʧʦʟʘʜʠ ʛʣʘʚʥʦʡ ʧʣʦʪʠʥʳ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ. ʆʢʦʣʦ 500 ʪʳʩ. ʪʦʥʥ 
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ʥʝ ʧʝʨʝʨʘʙʦʪʘʥʥʦʡ ʙʝʜʥʦʡ ʫʨʘʥʦʚʦʡ ʨʫʜʳ ʙʳʣʠ ʪʘʢʞʝ ʩʙʨʦʰʝʥʳ ʚ ʭʚʦʩʪʦʭʨʘʥʠ-

ʣʠʱʝ, ʚʤʝʩʪʝ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʠʦʥʳ ʩʫʣʴʬʘʪʘ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ 0.5-20.0 ʛ/ʣ, ʯʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʚʥʦʩʠʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʩʦ-

ʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʠʤʦʛʦ ʫʨʘʥʘ ʠ ʨʘʜʠʷ ʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ. ʄʕɼ ʛʘʤʤʘ-ʠʟʣʫʯʝ-

ʥʠʷ ʥʘ ʦʪʢʨʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ 5 ʜʦ 15 ʤʢɿʚ/ʯʘʩ. 

ʋʩʨʝʜʥʸʥʥʳʝ ʚʝʣʠʯʠʥʳ ʧʣʦʪʥʦʩʪʝʡ ʧʦʪʦʢʦʚ ʨʘʜʦʥʘ (ʇʇʈ) ʦʮʝʥʝʥʳ ʚ ʧʨʝʜʝʣʘʭ 

10-65 ɹʢ/(ʤ2Ŀʩʝʢ), ʛʦʜʦʚʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ʨʘʜʦʥʘ ʠʟ ʪʝʣʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʚ ʘʪʤʦ-

ʩʬʝʨʫ ʜʦʩʪʠʛʘʶʪ 30.0 ʊɹʢ  ʠ ʚʳʰʝ. ʉ 1963 ʛʦʜʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʙʳʣʦ ʟʘʧʦʣ-

ʥʝʥʦ ʧʨʠʤʝʨʥʦ ʥʘ 82-90% ʦʪ ʩʚʦʝʡ ʤʦʱʥʦʩʪʠ. ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʜʦ ʩʠʭ ʧʦʨ ʥʝ 

ʙʳʣʦ ʚʳʚʝʜʝʥʦ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ [13, 14, 78-80]. 

ʋʨʘʥʦʚʳʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʛ. ʀʩʪʠʢʣʦʣ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʡ ʧʨʦʤʧʣʦ-

ʱʘʜʢʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʙʣʠʟ ʛ. ʀʩʪʠʢʣʦʣ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʨʘʜʠʦ-

ʘʢʪʠʚʥʳʝ ʦʪʭʦʜʳ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ: ʟʜʝʩʴ 

ʥʘʭʦʜʷʪʩʷ ʨʫʠʥʳ ʟʜʘʥʠʡ, ʭʨʘʥʠʣʠʱʘ ʦʪʚʘʣʦʚ, ʦʪʚʘʣʳ ʌɹʈ ʠ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠ-

ʚʘʥʠʷ, ʦʪʚʘʣʳ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʜʨ., ʦʪʚʘʣʳ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʠ ʬʘʙʨʠʢʠ 

ʙʝʜʥʳʭ ʨʫʜ (ʌɹʈ), ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ, ʨʘʟʚʘʣʠʥʳ ʟʜʘʥʠʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʀʩ-

ʪʠʢʣʦʣʝ ʦʪʚʘʣʳ ʟʘʙʘʣʘʥʩʦʚʳʭ ʨʫʜ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʭʨʘʥʷʪʩʷ ʥʘ ʦʙʱʝʡ ʧʣʦ-

ʱʘʜʠ, ʨʘʚʥʦʡ 63 ʛʝʢʪʘʨʘ. 

ʇʦ ʪʝʯʝʥʠʶ ʨʫʯʴʷ ʚ 3 ʢʤ ʚʳʰʝ ʮʝʥʪʨʘ ʛ. ʀʩʪʠʢʣʦʣ ʥʘʭʦʜʠʪʩʷ ʭʚʦʩʪʦʭʨʘʥʠ-

ʣʠʱʝ ʮʝʭʘ ˉ 3 ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʟʘʚʦʜʘ, ʚ ʥʸʤ ʩʢʣʘʜʠʨʦʚʘʥʦ ʧʨʠʤʝʨʥʦ 

1,2 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ ʭʚʦʩʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʅʘ ʦʪʚʘʣʘʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʟʥʘʯʝ-

ʥʠʷ ʤʦʱʥʦʩʪʠ ʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʜʦʟʳ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʦʮʝʥʠʚʘʶʪʩʷ ʚ 0.4-0.7 

ʤʢɿʚ/ʯ, ʥʦ ʚ ʪʦʯʢʘʭ ʣʦʢʘʣʠʟʘʮʠʠ ʦʪʚʘʣʦʚ ʟʘʙʘʣʘʥʩʦʚʳʭ ʨʫʜ ʧʦʚʳʰʘʶʪʩʷ ʥʘ ʧʦ-

ʨʷʜʦʢ, ʩʦʩʪʘʚʣʷʷ ʦʪ 1 ʜʦ 3 ʤʢɿʚ/ʯ. ʉʨʝʜʥʝʛʦʜʦʚʳʝ ʚʳʙʨʦʩʳ ʨʘʜʦʥʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ 

ʵʪʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʦʮʝʥʝʥʳ, ʢʘʢ 0.39 ʊɹʢ/ʛʦʜ [78-80, 144]. 

ʆʪʚʘʣʳ ʠ ʜʨʝʥʘʞʠ ʰʘʭʪʥʳʭ ʚʦʜ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ʍʫʜʞʘʥʜ. ʇʦʠʩʢʦʚʦ-

ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʘʷ ʠ ʛʝʦʣʦʛʦ-ʩʲʝʤʦʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ  ʥʘ ʜʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ  

ʙʳʣʘ ʥʘʯʘʪʘ ʚ ʥʘʯʘʣʝ 1940-ʭ ʛʦʜʦʚ ʠ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘʢʦʧʣʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʦʙʲʸʤʳ ʜʘʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫʨʘʥʘ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʦʜʟʝʤʥʳʭ ʪʨʝʱʠʥʥʳʭ ʚʦʜʘʭ ʭʨʝʙʪʘ ʄʦʛʦʣ-ʊʘʫ, ʦʩʦʙʝʥʥʦ ʥʘ ʝʛʦ 
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ʶʞʥʳʭ ʩʢʣʦʥʘʭ, ʦʙʨʘʱʸʥʥʳʭ ʢ ʛ. ʍʫʜʞʘʥʜ ʠ ʨʝʢʝ ʉʳʨʜʘʨʴʷ, ʷʚʣʷʶʱʠʭʩʷ ʟʥʘʯʠ-

ʪʝʣʴʥʳʤʠ [78-80]. 

ʉʦʜʝʨʞʘʥʠʷ ʫʨʘʥʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʪʨʝʱʠʥʥʳʭ ʚʦʜʘʭ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ, ʚ 

ʩʦʩʪʘʚʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʚ ʨʦʜʥʠʢʘʭ, ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ, ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ 

ʩʢʚʘʞʠʥʘʭ ʨʘʚʥʦ 4.0-18.0 ʤʛ/ʣ, ʧʦʚʳʰʘʷʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʣʝʞʘʭ ʨʫʜ ʜʦ 70-

80 ʤʛ/ʣ ʠ ʚʳʰʝ [78-80, 145]. 

ɺ 1973-1978 ʛʦʜʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʂʠʠʢ-ʊʘʣ ʵʢʩʧʣʫʘʪʠʨʦʚʘʣʦʩʴ ʤʝʪʦʜʦʤ 

ʧʦʜʟʝʤʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ. ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʢʦʣʠʯʝʩʪʚʦ ʟʘʢʘʯʝʥʥʳʭ ʨʘʩʪʚʦʨʦʚ 

ʩʦʩʪʘʚʠʣʦ ʧʨʠʤʝʨʥʦ 8.6 ʤʠʣʣʠʦʥʦʚ  ʢʫʙʦʤʝʪʨʦʚ, ʚ ʢʦʪʦʨʳʭ  ʩʦʜʝʨʞʘʥʠʷ ὌὛὕ 

ʩʦʩʪʘʚʣʷʣʠ ʚ ʩʨʝʜʥʝʤ 4.6 ʛ/ʣ. ɺ ʪʝʯʝʥʠʝ ʫʢʘʟʘʥʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘ ʩʦʨʙʮʠʦʥʥʦʡ 

ʫʩʪʘʥʦʚʢʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʦʙʦʛʘʱʝʥʥʳʝ ʰʘʭʪʥʳʝ ʚʦʜr, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʥʠʷ 

ʫʨʘʥʘ ʩʦʩʪʘʚʣʷʣʠ ʚ ʩʨʝʜʥʝʤ 33 ʤʛ/ʣ ʠ ʧʨʦʜʫʢʪʠʚʥʳʝ ʨʘʩʪʚʦʨ rï ʧʨʠʤʝʨʥʦ 11,6 

ʤʠʣʣʠʦʥʦʚ ʢʫʙʦʤʝʪʨʦʚ. ʇʦʩʣʝ ʦʩʪʘʥʦʚʢʠ ʜʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʩʝ ʚʠʜʳ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ, ʥʘ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʜʝʩʦʨʙʮʠʷ ʠ ʵʢʩʪʨʘʢʮʠʦʥʥʦʝ ʠʟʚʣʝʯʝʥʠʝ 

ʫʨʘʥʘ, ʙʳʣʠ ʧʦʣʥʦʩʪʴʶ ʜʝʤʦʥʪʠʨʦʚʘʥʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʜʥʦʛʦ ʫʟʣʘ ʩʦʨʙʮʠʦʥ-

ʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʜʦʣʞʘʣʘʩʴ ʧʦʜʘʯʘ ʨʘʩʪʚʦʨʦʚ ʩ ʩʦʜʝʨʞʘʥʠʷ ʤʠ 

ʫʨʘʥʘ. ɺ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʫʨʘʥ-ʥʘʩʳʱʝʥʥʳʡ ʠʦʥʠʪ ʧʝʨʠʦʜʠʯʝʩʢʠ ʩʣʠʚʘʣʩʷ 

ʠʟ ʢʦʣʦʥʥʳ, ʟʘʤʝʥʷʣʩʷ ʯʘʩʪʴʶ ʥʝʥʘʩʳʱʝʥʥʦʛʦ ʠʦʥʠʪʘ, ʘ ʥʘʩʳʱʝʥʥʳʡ ʠʦʥʠʪ 

ʥʘʧʨʘʚʣʷʣʩʷ ʥʘ ɻʄɿ, ʛʜʝ ʠʟ ʥʝʛʦ ʠʟʚʣʝʢʘʣʩʷ ʫʨʘʥ. ʀʟ ʰʪʦʣʴʥʠ ʧʦʩʪʦʷʥʥʦ ʦʪʤʝ-

ʯʘʣʘʩʴ ʫʪʝʯʢʘ ʰʘʭʪʥʦʡ ʚʦʜʳ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʣʠʩʴ ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʥʫʢʣʠʜʦʚ ʫʨʘʥ-ʪʦʨʠʝʚʦʡ ʛʨʫʧʧʳ. ʐʘʭʪʥʳʝ ʚʦʜʳ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʦʯʠʱʘʣʠʩʴ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʤ ʦʪʩʪʦʡʥʠʢʝ, ʚ ʢʦʥʮʝ 1990 

ʛʛ. ʦʯʠʱʝʥʠʝ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʣʠ  ʩ ʧʦʤʦʱʴʶ ʠʦʥʦʦʙʤʝʥʥʳʭ ʢʦʣʦʥʥ. 

ʅʘ ʙʳʚʰʝʤ ʈʫʜʥʠʢʝ ˉ 3 ʦʪʚʘʣʳ ʙʳʚʰʠʭ ʰʘʭʪ ʨʘʩʧʦʣʦʞʝʥʳ ʚ 4-5 ʢʠʣʦ-

ʤʝʪʨʘʭ ʦʪ ʞʠʣʳʭ ʨʘʡʦʥʦʚ ʛʦʨʦʜʘ ʍʫʜʞʘʥʜʘ, ʢʦʪʦʨʳʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʘʩʧʦʣʦ-

ʞʝʥ ʥʘ ʧʨʝʜʛʦʨʥʳʭ ʩʢʣʦʥʘʭ ʄʦʛʦʣ-ʊʘʫ. ʕʢʩʧʣʫʘʪʘʮʠʷ ʰʘʭʪ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ  

ʥʘʯʠʥʘʷ ʩ 1976 ʛʦʜʘ ʠ ʙʳʣʘ ʦʢʦʥʯʘʪʝʣʴʥʦ  ʟʘʢʦʥʯʝʥʘ ʚ 1985 ʛʦʜʫ. ʆʪʚʘʣʳ ʟʜʝʩʴ 

ʟʘʥʠʤʘʶʪ ʧʣʦʱʘʜʴ ʧʨʠʤʝʨʥʦ 6.0 ʛʝʢʪʘʨʦʚ. ʆʪʚʘʣʳ ʟʘʩʳʧʘʥʳ ʟʘʱʠʪʥʳʤ ʛʨʫʥʪʦ-

ʚʳʤ ʧʦʢʨʳʪʠʝʤ ʚʳʩʦʪʦʡ 0.5-0.7 ʤʝʪʨʦʚ. ʄʕɼ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʱʠʪʥʳʭ ʧʦʢʨʳ-

ʪʠʡ 0.3-0.6 ʤʢɿʚ/ʯ [78-80, 145]. 
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1.4.5. ʇʨʦʙʣʝʤʳ ʨʘʜʦʥʘ ʠ ʵʢʦʣʦʛʠʠ 

ɺ ʧʨʦʙʣʝʤʝ ʨʘʜʦʥʘ ʦʩʪʘʸʪʩʷ ʤʥʦʛʦ ʥʝʨʝʰʸʥʥʳʭ ʚʦʧʨʦʩʦʚ. ʉ ʦʜʥʦʡ ʩʪʦ-

ʨʦʥʳ, ʦʥʠ ʠʤʝʶʪ ʯʠʩʪʦ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ, ʘ ʩ ʜʨʫʛʦʡ ʙʝʟ ʠʭ ʨʝʰʝʥʠʷ ʩʣʦʞʥʦ ʧʨʦ-

ʚʦʜʠʪʴ ʢʘʢʫʶ-ʣʠʙʦ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ [146-161]. 

ɺ [162-174] ʘʚʪʦʨʳ ʜʝʣʷʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʤʝʱʝʥʠʡ ʠ ʟʜʘ-

ʥʠʡ  ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʠʭ ʨʘʜʦʥʘ. ɺ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʠ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ-

ʪʠʢʘ ʦʙʩʫʞʜʘʝʪʩʷ ʚ 5 ʛʣʘʚʝ, ʚ ʢʦʪʦʨʦʡ ʘʚʪʦʨʦʤ ʧʨʠʚʦʜʷʪʩʷ ʩʦʙʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʨʘʜʦʥʦʚʦʡ ʧʨʦʙʣʝʤʳ, ʢʘʢ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʚ ʪʝʦʨʝʪʠʯʝ-

ʩʢʦʤ ʧʣʘʥʝ.  

ʋʨʦʚʥʠ ʨʘʜʦʥʘ ʠʩʩʣʝʜʦʚʘʥʳ ʚ ʞʠʣʳʭ ʟʜʘʥʠʷʭ ʠ ʧʦʤʝʱʝʥʠʷʭ ʛʦʨʦʜʘ ʀʩ-

ʪʠʢʣʦʣ, ʠ ʚ [165] ʘʚʪʦʨʦʤ ʧʨʠʚʦʜʠʪʩʷ ʦʙʲʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʧʨʠʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʫʨʦʚʥʝʡ ʨʘʜʦʥʘ. ʊʘʢʞʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʞʠʣʳʭ 

ʧʦʤʝʱʝʥʠʡ ʛ. ʀʩʪʠʢʣʦʣ ʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ, ʚ ʢʦʪʦʨʳʭ ʙʳʣ ʦʩʫʱʝʩʪʚʣʸʥ ʤʦʥʠʪʦ-

ʨʠʥʛ ʦʙʲʸʤʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ ʨʘʜʦʥʘ (ʆɸ ʨʘʜʦʥʘ) ʚ ʚʦʟʜʫʭʝ ʧʦʤʝʱʝʥʠʡ ʠ ʘʪʤʦ-

ʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʥʘʜ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʤʠ, ʨʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʢʘʟʘʣʠ 

ʥʠʟʢʠʝ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʝ ʬʦʥʦʚʳʝ ʟʥʘʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʤʳʭ ʚʝʣʠʯʠʥ (ʆɸ ʨʘ-

ʜʦʥʘ). ʕʢʩʭʘʣʷʮʠʷ ʨʘʜʦʥʘ ʩ ʧʦʚʝʨʭʥʦʩʪʝʡ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ, ʚ ʢʦʪʦʨʳʭ ʭʨʘʥʷʪʩʷ 

ʦʪʚʘʣʳ ʫʨʘʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʚʳʜʝʣʝʥʠʷ ʨʘʜʦʥʘ, 

ʵʢʩʭʘʣʷʮʠʷ ʨʘʜʦʥʘ ʩ ʧʦʚʝʨʭʥʦʩʪʝʡ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ ʩʨʘʚʥʠ-

ʪʝʣʴʥʦ ʥʦʨʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦ ʨʘʜʦʥʫ (ʥʦʨʤʘ ʩʦʩʪʘʚʣʷʝʪ 1.0 ɹʢ/ʤ2Ŀʩ), ʜʘʥʥʳʡ 

ʬʘʢʪ  ʩʚʷʟʘʥ ʩ ʪʝʤ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʥʝ ʠʤʝʶʪ  ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʟʘʱʠʪʥʳʭ ʛʨʫʥʪʦʚʳʭ ʧʦʢʨʳʪʠʡ.  

ʂʘʢ ʫʢʘʟʘʣʠ  ʚ ʩʚʦʠʭ ʪʨʫʜʘʭ ʘʚʪʦʨʳ [162, 174], ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ  ʨʘʜʦʥʦ-

ʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ  ʦʧʨʝʜʝʣʝʥʳ ʣʦʢʘʣʴʥʳʝ ʪʦʯʢʠ, ʚ ʢʦʪʦʨʳʭ ʟʥʘʯʝʥʠʷ ʕʈʆɸ ʨʘ-

ʜʦʥʘ ʤʘʢʩʠʤʘʣʴʥʳʝ - ʵʪʦ ʟʜʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʬʪʝʭʫ-

ʯʠʣʠʱʘ ʩ ʕʈʆɸ ʨʘʜʦʥʘ 259 ɹʢ/ʤ3  ʠ ʪʝʨʨʠʪʦʨʠʠ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣ  ˉ 

4 ʠ 6 ʛ. ʀʩʪʠʢʣʦʣ, ʩ ʚʝʣʠʯʠʥʦʡ ʕʈʆɸ ʨʘʜʦʥʘ, ʨʘʚʥʦʡ 52 ɹʢ/ʤ3. 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʷʭ ʙʳʚʰʝʛʦ ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʟʘʚʦʜʘ 

ʪʘʢʞʝ ʚʳʷʚʣʝʥʳ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʕʈʆɸ ʨʘʜʦʥʘ (Rn-222). ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʜʘʥ-

ʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʧʨʦʙʳ ʭʚʦʩʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪʙʠʨʘʣʠʩʴ  ʠʟ ʩʤʳʚʦʚ ʦʪʚʘʣʦʚ 
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ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʌɹʈ (ʚʩʝʛʦ 3 ʧʨʦʙʳ), ʦʪʙʠʨʘʣʠʩʴ ʧʨʦʙʳ 

ʭʚʦʩʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʥʠʭ ʩʦʜʝʨʞʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʘ-

ʜʠʦʘʢʪʠʚʥʳʭ ʥʫʢʣʠʜʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʪʦʨʳʭ  ʧʨʦʚʦʜʠʣʠ Ŭ- ʠ ɔ- ʩʧʝʢʪʨʦʤʝʪʨʠ-

ʯʝʩʢʠʤʠ  ʤʝʪʦʜʘʤʠ.  

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ ʨʘʙʦʪ [164, 167, 174], ʚʳʧʦʣʥʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʚ 

ʨʘʤʢʘʭ ʧʨʦʙʣʝʤ ʨʘʜʦʥʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʨʠʦʨʠʪʝʪ-

ʥʳʤʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ  ʢʦʥʪʨʦʣʷ ʚʦʟʜʝʡʩʪʚʠʷ ʭʨʘʥʝʥʠʷ ʫʨʘ-

ʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʚʘʣʦʚ ʙʳʚʰʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʫʨʘʥʘ ʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʦʪʭʦʜʦʚ 

ʫʨʘʥʘ ʥʘ ʣʶʜʝʡ ʠ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ. ʉʥʠʟʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʦʪʭʦʜʦʚ ʙʳʚ-

ʰʠʭ ʫʨʘʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ  ʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ (ʚʢʣʶʯʘʷ 

ʚʦʟʜʫʭ, ʚʦʜʳ, ʧʦʯʚʫ, ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʠ ʜʨ.) ʠ ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ ʚʦʟʤʦʞʥʦ ʧʦʩʣʝ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʤʝʨʦʧʨʠʷʪʠʡ, ʚ ʢʦʪʦʨʳʭ ʚ ʦʙʷʟʘ-

ʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʙʫʜʫʪ ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʜʝʡʩʪʚʠʷ, ʤʝʨʦʧʨʠʷʪʠʷ ʠ 

ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ. 

ʀʤʝʶʪʩʷ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ [163, 170, 172], ʧʦʩʚʷʱʸʥʥʳʝ ʠʟʫʯʝʥʠʶ 

ʆɸ ʨʘʜʦʥʘ ʚ ʧʠʪʴʝʚʳʭ ʚʦʜʘʭ ʠ ʨʘʟʨʘʙʦʪʢʝ  ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ ʵʪʠʭ ʚʦʜ ʦʪ ʨʘʜʠʦ-

ʘʢʪʠʚʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ. ʇʨʦʙʣʝʤʘ ʨʘʜʦʥʘ ʦʩʪʨʦ ʩʪʦʠʪ ʧʝʨʝʜ  ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʚ 

ʤʝʩʪʘʭ ʜʠʩʣʦʢʘʮʠʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʠ ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʪʘʢʞʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʦʟʦʚʳʭ ʥʘʛʨʫʟʦʢ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʝʪ ʠʣʠ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʥʘʩʝʣʝ-

ʥʠʝ ʧʨʠ ʢʦʥʪʘʢʪʠʨʦʚʘʥʠʠ ʩ ʚʦʜʦʡ, ʩʦʜʝʨʞʘʱʝʡ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ  ʩʘʤʦʛʦ 

ʨʘʜʦʥʘ, ʘ ʪʘʢʞʝ ʜʦʯʝʨʥʠʭ ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ ʨʘʜʦʥʘ (ɼʇʈ) [175-179]. ɸʚʪʦʨʘʤʠ 

ʩʜʝʣʘʥʦ ʟʘʢʣʶʯʝʥʠʝ ʦ ʪʦʤ,  ʯʪʦ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʚʦʜʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʢ ʭʚʦʩʪʦ-

ʭʨʘʥʠʣʠʱʫ ʆɸ ʨʘʜʦʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ (ʥʘ ʧʨʠʤʝʨʝ ʩʢʚʘʞʠʥʳ 1 ʠ 

ʨʦʜʥʠʢʘ 3). ɼʘʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʦʩʘʯʠʚʘʥʠʝʤ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

ʠʟ ʪʝʣʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ, ʯʪʦ ʪʘʢʞʝ ʚʣʝʯʸʪ ʫʚʝʣʠʯʝʥʠʝ  ʆɸ ʨʘʜʦʥʘ ʚ ʣʦʢʘʣʴʥʳʭ 

ʫʯʘʩʪʢʘʭ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʀʩʪʠʢʣʦʣʘ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʚʝʣʠʯʠʥʳ ʄʕɼ ɔ-ʠʟʣʫʯʝʥʠʷ, ʢʦ-

ʪʦʨʳʝ ʦʧʨʝʜʝʣʷʣʠʴ ʢʘʢ ʥʘ ʪʝʣʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ, ʪʘʢ ʠ ʚʥʝ ʟʦʥʳ ʝʛʦ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ, ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ  ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʩʘʤʦʤ ʭʚʦʩʪʦʭʨʘʥʠ-

ʣʠʱʝ ʜʦʟʳ  ʄʕɼ ɔ-ʠʟʣʫʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʚʳʰʝ, ʯʝʤ ʚʥʝ ʟʦʥʳ ʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, 
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ʛʜʝ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʨʘʚʥʳ 0.14-0,16 ʤʢɿʚ/ʯ. ɿʥʘʯʝʥʠʷ ʄʕɼ ɔ-ʠʟʣʫʯʝʥʠʷ ʚ ʟʜʘʥʠʷʭ 

ʠ ʧʦʤʝʱʝʥʠʷʭ ʦʧʨʝʜʝʣʷʣʠʩʴ ʚʳʰʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʬʦʥʘ, ʧʨʝʚʳʰʘʷ ʝʛʦ ʚ ʩʨʝʜʥʝʤ 

ʥʘ 0.05 ʤʢɿʚ/ʯʘʩ. 

ʊʝʨʨʠʪʦʨʠʷ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʩʠʣʴʥʳʤ ʚʝʪʨʘʤ ʠ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʪʝʨʨʠʪʦʨʠʷ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʜʦʩʪʘʪʦʯʥʦ ʚʝʥʪʠʣʠʨʫʝʪʩʷ ʩʦ ʩʤʝʥʦʡ ʚʦʟ-

ʜʫʰʥʳʭ ʤʘʩʩ, ʚʝʣʠʯʠʥʳ  ʦʙʲʸʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʜʦʥʘ ʟʜʝʩʴ ʥʝ ʧʨʝʚʳʰʘʶʪ 

ʥʦʨʤr, ʦʧʨʝʜʝʣʷʝʤʳʝ ʜʣʷ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʟʘʱʠʪʳ. 

ʅʦ ʦʪʤʝʯʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʦʚʳʰʝʥʥʳʝ ʚʝʣʠʯʠʥʳ ʇʇʈ, ʩʚʝʨʭ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʥʦʨʤʘʪʠʚʦʚ  ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ (ʥʦʨʤʘ ʇʇʈ 1.0 ɹʢ/(ʤ2ʩ)). 

ɸʚʪʦʨʳ [175-180] ʧʨʝʜʩʪʘʚʣʷʶʪ  ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʡ ʙʳʣ ʧʨʦʚʝ-

ʜʸʥ ʜʣʷ  ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʜʦʥʘ ʥʘ ʥʘʩʝʣʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʧʠʩʳʚʘʶʪ ʧʨʘʢʪʠʢʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʙʣʫʯʝʥʠʷ, ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʧʦʜʭʦʜʳ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ. ɺ [178] ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʢʘʢ ʠʟʤʝʥʷʣʠʩʴ ʧʦʜʭʦʜʳ 

ʄʂʈɿ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʦʪ ʨʘʜʦʥʦʚʳʭ ʦʧʘʩʥʦʩʪʝʡ, 

ʚ [179]  ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʫʙʣʠʢʘʮʠʡ ʄʂʈɿ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʩʠʪʫʘʮʠʠ ʠ ʨʠʩʢʠ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ ʨʘʢʘ ʣʸʛʢʠʭ ʦʪ ʨʘʜʦʥʘ ʠ ʧʨʦʜʫʢʪʦʚ ʝʛʦ ʨʘʩʧʘʜʘ, ʢʦʛʜʘ ʦʥʠ ʧʦʧʘʜʘʶʪ 

ʚ ʦʨʛʘʥʠʟʤ  ʯʝʣʦʚʝʢʘ ʯʝʨʝʟ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ, ʘʚʪʦʨʘʤʠ  [180] ʠʩʩʣʝʜʦʚʘʥʳ ʘʢ-

ʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʜʦʥʦʤ ʠ  ʝʛʦ ʚʣʠʷʥʠʝʤ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. 

ɺ ʨʷʜʝ ʥʘʫʯʥʳʭ ʨʘʙʦʪ [175-180] ʦʙʩʫʞʜʘʶʪʩʷ ʩʠʪʫʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʥʘʢʦʧʣʝʥʠʶ ʩʦʜʝʨʞʘʥʠʡ ʨʘʜʦʥʘ, ʦʧʘʩʥʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ,  ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʤʝʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʥʠʞʘʪʴ 

ʨʘʜʦʥʦʚʫʶ ʦʧʘʩʥʦʩʪʴ, ʚʢʣʶʯʘʷ ʨʷʜ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ  

ɺ ʣʠʪʝʨʘʪʫʨʝ ʧʨʠʚʦʜʠʪʩʷ ʙʦʣʴʰʦʡ ʦʙʲʸʤ ʧʫʙʣʠʢʘʮʠʡ, ʢʘʩʘʶʱʠʭʩʷ ʧʨʦ-

ʙʣʝʤ ʨʘʜʦʥʘ ʠ ʝʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʯʝʣʦʚʝʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ [181-185] ʘʚ-

ʪʦʨʘʤʠ ʧʦʜʨʦʙʥʦ ʠʩʩʣʝʜʦʚʘʥʳ ʩʦʜʝʨʞʘʥʠʷ ʨʘʜʦʥʘ ʚ ʧʦʤʝʱʝʥʠʷʭ ʨʘʟʣʠʯʥʳʭ ʟʜʘ-

ʥʠʡ, ʦʧʨʝʜʝʣʝʥʳ ʤʝʪʦʜʳ ʩʥʠʞʝʥʠʷ ʨʘʜʦʥʦʚʳʭ ʥʘʛʨʫʟʦʢ,  ʛʜʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʨʘʜʠʘʮʠʦʥʥʳʡ ʬʦʥ ʧʦʤʝʱʝʥʠʡ, ʤʝʪʦʜʳ ʠʟʤʝʨʝʥʠʷ, ʟʘʱʠʪʘ ʦʪ ʨʘʜʦʥʘ ʠ ʪ.ʜ.  

ɺ ʨʘʙʦʪʘʭ [187, 188] ʦʧʠʩʘʥʳ ʚʦʟʜʝʡʩʪʚʠʷ ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ, ʜʝʡ-

ʩʪʚʠʷ ʨʘʜʠʘʮʠʠ ʥʘ ʞʠʚʦʡ ʦʨʛʘʥʠʟʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʝʡʩʪʚʠʝ ʨʘʜʠʘʮʠʠ ʥʘ ʦʨʛʘʥʠʟʤ 

ʯʝʣʦʚʝʢʘ. 
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ɸʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʩʣʫʞʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʦʩʪʫʧʣʝʥʠʷ 

ʨʘʜʦʥʘ ʚʥʫʪʨʴ ʧʦʤʝʱʝʥʠʡ. ʇʝʨʝʤʝʰʠʚʘʥʠʝ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ (ʚʦʟʜʫʭʦʦʙʤʝʥ) ʤʦ-

ʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʦ ʤʥʦʛʠʤ ʧʨʠʯʠʥʘʤ, ʵʪʦ ʝʩʪʝʩʪʚʝʥʥʘʷ ʚʝʥʪʠʣʷʮʠʷ ʯʝʨʝʟ ʦʪ-

ʢʨʳʪʳʝʦʢʥʘ-ʜʚʝʨʠ, ʧʨʠʥʫʜʠʪʝʣʴʥʦʝ ʚʝʥʪʠʣʠʨʦʚʘʥʠʝ ʠ ʬʠʣʴʪʨʦʚʘʥʠʝ ʚʦʟʜʫʰ-

ʥʳʭ ʤʘʩʩ ʚ ʧʦʤʝʱʝʥʠʷʭ, ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʫʪʝʯʢʠ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʧʝʨʝʢʨʳʪʠ ̫

ʟʜʘʥʠʡ. ʅʠʟʢʘʷ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʟʜʘʥʠʡ  ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʧʦʩʪʫʧʣʝʥʠʷ ʨʘʜʦʥʘ  

ʠʟ ʥʘʨʫʞʥʦʡ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʚ ʧʦʤʝʱʝʥʠʷ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ  ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ  

ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʉʢʦʨʦʩʪʴ ʧʦʩʪʫʧʣʝʥʠʷ 

ʨʘʜʦʥʘ ʟʘ ʩʯʸʪ ʬʠʣʴʪʨʘʮʠʠ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʨʘʪʥʦʩʪʠ ʚʦʟ-

ʜʫʭʦʦʙʤʝʥʘ [185, 186]. 

ʂʘʢ ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʧʫʙʣʠʢʘʮʠʷʭ [189-191], ʘʚʪʦʨʳ ʧʨʦʚʦʜʠʣʠ ʤʦʥʠʪʦʨʠʥʛ 

ʨʘʜʦʥʦʚʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʥʘʩʝʣʝʥʠʝ, ʧʨʦʞʠʚʘʶʱʝʝ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʩʦ-

ʛʣʘʩʥʦ ʢʦʪʦʨʳʭ  ʥʘʩʝʣʝʥʠʝ, ʧʨʦʞʠʚʘʶʱʝʝ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ, ʦʙʣʫʯʘʝʪʩʷ ʦʪ ʧʨʠ-

ʨʦʜʥʳʭ ʨʘʜʠʘʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʆʩʫʱʝʩʪʚʣʝʥʳ ʢʦʤʧʣʝʢʩʥʳʝ ʨʘʜʠʘʮʠʦʥʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ, ʢʦʪʦʨʳʤʠ ʙʳʣʦ ʦʭʚʘʯʝʥʦ ʩʘʤʦʝ 

ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʨʘʟʣʠʯʥʳʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʟʜʘʥʠʡ, ʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ  

ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʤʦʜʫʣʴʥʳʝ ʪʝʨʨʠʪʦʨʠʠ. ʊʘʢʞʝ ʧʨʦʚʦʜʠʣʩʷ 

ʘʥʘʣʠʟ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʛʦʜʦʚʳʭ ʜʦʟ ʦʙʣʫʯʝʥʠʷ, ʧʦʣʫʯʘʝʤʳʭ  ʥʘʩʝʣʝʥʠʝʤ, ʧʨʦ-

ʞʠʚʘʶʱʠʤ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ, ʦʪ ʧʨʠʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʨʘʜʠʘʮʠʠ, ʘ ʪʘʢʞʝ ʚʳ-

ʷʚʣʝʥ ʨʷʜ ʪʝʥʜʝʥʮʠʡ ʦʙʣʫʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ  ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʦʚ ʣʦʢʘʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ɺ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ [182, 183] ʘʚʪʦʨʳ ʦʮʝʥʠʣʠ ʨʠʩʢʠ, ʚʦʟʥʠʢʘʶ-

ʱʠʝ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʨʘʜʦʥʘ ʥʘ ʥʘʩʝʣʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʦʙʣʘʩʪʝʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ, ʨʘʟʨʘʙʦʪʘʚ ʜʣʷ ʢʘʞʜʦʡ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʘʜʠʘʮʠʦʥʥʦ-ʛʠʛʠʝʥʠ-

ʯʝʩʢʫʶ ʧʘʩʧʦʨʪʠʟʘʮʠʶ. ɺ [185] ʘʚʪʦʨʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʮʝʥʢʘ ʦʙʣʫʯʝʥʠʷ ʥʘʩʝ-

ʣʝʥʠʷ ʦʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ (ʀʀʀ)  ʚ ʟʜʘʥʠʷʭ, 

ʦʮʝʥʢʘ ʦʧʠʨʘʣʘʩʴ ʥʘ ʜʘʥʥʳʝ ʧʨʦʝʢʪʘ ʥʦʚʳʭ ʥʦʨʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʄɸɻɸʊʕ. ɺ [194]  ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʜʠʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʦʪʜʝʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʀʀʀ, ʚʢʣʶʯʘʷ ʨʘʜʦʥʦʚʫʶ ʦʮʝʥʢʫ, ʥʘ ʧʨʠʤʝʨʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ 



 

67 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʅʦʚʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʈʦʩʩʠʠ.  

ʆʪʜʝʣʴʥʳʝ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ [196-200] ʧʦʩʚʷʱʝʥʳ ʚʦʧʨʦʩʘʤ ʨʘ-

ʜʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʦʮʝʥʢʠ, ʢʦʪʦʨʘʷ ʧʨʦʚʦʜʠʣʘʩʴ ʜʣʷ ʧʠʪʴʝʚʳʭ ʚʦʜ  

ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ï ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʳʣʠ ʦʭʚʘʯʝʥʳ  ʉʝʚʝʨʦ-ɿʘʧʘʜ-

ʥʳʡ ʨʝʛʠʦʥ ʈʌ, ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʝʩʧʫʙʣʠʢʘ ʍʘʢʘʩʩʠʷ ʠ ʨʷʜ ʜʨʫʛʠʭ. ɺ 

ʨʘʤʢʘʭ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʫʱʝʩʪʚʣʝʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʨʘʜʠʦʣʦʛʠʯʝʩʢʘʷ ʠ ʛʠ-

ʛʠʝʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʴʝʚʦʛʦ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʥʘʩʝʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʚ ʢʦʪʦʨʦʡ ʪʘʢʞʝ ʫʯʠʪʳʚʘʣʩʷ ʚʢʣʘʜ ʚ ʦʙʣʫʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ 

ʨʘʩʪʚʦʨʸʥʥʦʛʦ ʚ ʚʦʜʝ ʨʘʜʦʥʘ. ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʨʘʜʦʥʘ, ʢʦʪʦʨʳʝ ʚʘʨʴʠʨʦʚʘʣʠ ʚ ʰʠʨʦʢʠʭ ʜʠʘʧʘʟʦʥʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʛʠʦʥʘ ʚ 

ʧʨʝʜʝʣʘʭ 6.0-170.0 ɹʢ/ʣ3. 

ʆʪʜʝʣʴʥʳʝ ʨʘʙʦʪʳ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [201-206]  ʧʦʩʚʷʱʝʥʳ  ʪʘʢʠʤ ʚʘʞʥʳʤ  

ʥʘʧʨʘʚʣʝʥʠʷʤ, ʢʘʢ ʚʦʧʨʦʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʥʘ ʟʘʛʨʷʟʥʸʥʥʳʭ ʨʘʜʠʦʘʢ-

ʪʠʚʥʳʤʠ ʥʫʢʣʠʜʘʤʠ ʪʝʨʨʠʪʦʨʠʷʭ. ɼʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʣʫʯʠʣʦ ʩʚʦʸ ʰʠʨʦʢʦʝ 

ʨʘʟʚʠʪʠʝ  ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ,  ʋʢʨʘʠʥʝ, ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ  ʚ ʩʚʷʟʠ ʩ 

ʘʚʘʨʠʝʡ  ʥʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ʘʪʦʤʥʦʡ ʩʪʘʥʮʠʠ, ʜʘʥʥʳʝ ʚʦʧʨʦʩʳ ʷʚʣʷʶʪʩʷ ʘʢʪʫ-

ʘʣʴʥʳʤʠ  ʜʣʷ ʎʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʠʭ ʩʪʨʘʥ, ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʢʦʪʦʨʳʭ  ʠʤʝʶʪʩʷ 

ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ï ʫʨʘʥʦʚʦʛʦ ʥʘʩʣʝʜʠʷ. 

ʉʘʤʤrʠ ʚʳʩʦʢʠʤʠ ʜʦʟʘʤʠ ʦʙʣʫʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʟʘ ʩʯʸʪ ʚʩʝʭ ʧʨʠʨʦʜʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʜʦʟʳ ʚʥʫʪʨʝʥʥʝʛʦ ʦʙʣʫʯʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʥʘʩʝʣʝʥʠʝ ʧʦʣʫʯʘʝʪ  ʠʥʛʘʣʷʮʠʦʥʥʳʤʠ ʧʫʪʷʤʠ ʚʥʫʪʨʠ ʟʜʘʥʠʡ ʠ ʧʦʤʝʱʝ-

ʥʠʡ. ɺʘʞʥʳʤ ʦʩʥʦʚʘʥʠʝʤ ʚʳʩʦʢʠʭ ʩʦʜʝʨʞʘʥʠʡ ʨʘʜʦʥʘ ʠ ʝʛʦ ʠʟʦʪʦʧʦʚ ʚ ʚʦʟʜʫʭʝ 

ʧʦʤʝʱʝʥʠʡ ʠ ʟʜʘʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʨʘʜʦʥʘ ʠʟ-ʧʦʜ ʟʝʤʣʠ ʧʦʜ ʟʜʘʥʠʷʤʠ 

[207-209]. 

ɼʦʩʪʘʪʦʯʥʦ ʠʩʩʣʝʜʦʚʘʥʳ  ʚʦʧʨʦʩʳ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʝʡ ʨʘʜʦʥʘ ʚ ʧʦʤʝʱʝʥʠʷʭ 

ʠ ʟʜʘʥʠʷʭ, ʨʘʟʨʘʙʦʪʘʥʳ ʥʘʜʸʞʥʳʝ ʧʨʠʥʮʠʧʳ ʢʦʥʪʨʦʣʷ  ʠ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʝʡ ʨʘ-

ʜʦʥʘ ʚ ʧʦʤʝʱʝʥʠʷʭ ʠ ʟʜʘʥʠʷʭ [210-215].   

ɺ [216-221] ʧʨʦʚʝʜʝʥʳ ʨʘʜʦʥʦʚʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʣʦʢʘʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʛʦʨʦʜʦʚ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ ʈʦʩʩʠʠ, ʛʜʝ ʦʧʨʝʜʝʣʝʥʳ  ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 
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ʆɸ ʨʘʜʦʥʘ ʚ ʧʦʤʝʱʝʥʠʷʭ  ʠ ʟʜʘʥʠʷʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʳʩʦʢʦʤʫ ʢʣʘʩʩʫ  ʵʥʝʨ-

ʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ.  

ɺ [222-231] ʘʚʪʦʨʳ ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʢʘʩʘʪʝʣʴʥʦ ʨʘʜʦʥʦʚʦʡ ʧʨʦ-

ʙʣʝʤʳ  ʠ ʩʜʝʣʘʣʠ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʟʜʘʥʠʡ ʚʳʩʦʢʠʤ ʢʣʘʩʩʦʤ  ʵʥʝʨ-

ʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʆɸ ʨʘʜʦʥʘ ʚ ʚʦʟʜʫʭʝ ʵʪʠʭ ʟʜʘʥʠʡ ʠ 

ʧʦʤʝʱʝʥʠʡ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʥʘʢʦʧʣʝʥʠʷ ʨʘʜʦʥʘ ʚ ʟʜʘʥʠʷʭ ʨʘʟʣʠʯʥʦʛʦ 

ʢʣʘʩʩʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʷʜʘ ʛʦʨʦʜʦʚ ʈʌ ʧʨʠʚʝʜʸʥ ʚ ʨʘʙʦʪʘʭ [232-234]. 

ɺʳʙʦʨ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ ʦʩʦʙʝʥʥʦ ʚʘʞʝʥ ʜʣʷ ʦʮʝʥʢʠ ʨʠʩʢʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʨʘʜʦʥʦʤ. ɺʦ ʤʥʦʛʠʭ 

ʩʪʨʘʥʘʭ ʘʥʘʣʠʟ ʧʦʯʚʳ, ʝʸ ʩʦʩʪʘʚʘ, ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ 

ʧʨʦʚʦʜʷʪʩʷ ʜʦ ʥʘʯʘʣʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɺ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ  ʧʨʠʚʦʜʷʪʩʷ 

ʜʘʥʥʳʝ, ʢʘʩʘʶʱʠʝʩʷ ʦʮʝʥʢʠ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ʩ ʨʘʜʦʥʦʚʳʤ ʨʠʩʢʦʤ, ʠ ʦʮʝʥʠ-

ʚʘʝʪʩʷ ʵʪʦʪ ʨʠʩʢ ʧʦʢʘʟʘʪʝʣʷʤʠ ʇʇʈ, ʟʘʤʝʨʳ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʷʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ [235-241]. 

ʆʪʜʝʣʴʥʳʝ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ [240-242] ʧʦʩʚʷʱʝʥʳ ʠʟʤʝʨʝʥʠʶ  

ʇʇʈ  ʣʦʢʘʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʛʨʫʥʪʦʚ, ʠʩʩʣʝʜʦʚʘʥʳ ʪʝʨʨʠ-

ʪʦʨʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʦʚʳʤʠ ʧʦʨʬʠʨʠʪʘʤʠ ʠ ʢʚʘʨʮʠʪʘʤʠ, 

ʩʢʘʣʴʥʳʤʠ ʠ ʛʣʠʥʠʩʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʣʸʩʩʦʚʠʜʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ, ʙʝʣʳʤʠ 

ʛʣʠʥʠʩʪʳʤʠ  ʩʣʘʥʮʘʤʠ, ʛʨʘʚʠʡʥʦ-ʧʝʩʯʘʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʠ ʜʨʫʛʠʤʠ ʛʨʫʥʪʘʤʠ. 

ɿʥʘʯʝʥʠʷ ʇʇʈ ʧʦʣʫʯʝʥʳ ʧʨʠ  ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɸʣʴʬʘ-

ʨʘʜ ʇʣʶʩ ʩ ʥʘʢʦʧʠʪʝʣʴʥʦʡ ʢʘʤʝʨʦʡ. ʇʨʦʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʷ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

226Ra ʠ ʚʣʘʞʥʦʩʪʠ ʛʨʫʥʪʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ 

ʛʨʫʥʪʘ ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʷʶʱʝʛʦʩʷ ʩ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʜʦʥʘ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʝʝ 

ʯʝʤ ʥʘ ʧʦʨʷʜʦʢ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʇʇʈ ʧʦʢʘʟʘʣʠ ʛʨʫʥʪʳ, ʧʨʝʜʩʪʘʚʣʝʥ-

ʥʳʝ ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʦʚʳʤʠ ʧʦʨʬʠʨʠʪʘʤʠ ʠ ʢʚʘʨʮʠʪʘʤʠ,  ʚ ʢʦʪʦʨʳʭ ʇʇʈ ʩʦʩʪʘ-

ʚʠʣʘ 800 ʤɹʢ/(ʤ2Ŀʩ), ʤʠʥʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʇʇʈ  ʧʦʢʘʟʘʣʠ ʛʨʫʥʪʳ, ʩʦʩʪʦʷʱʠʝ 

ʠʟ ʣʸʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʦʚ ʠ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ, ʚ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʪʝʣʴ ʇʇʈ ʙʳʣ 

ʨʘʚʝʥ ʦʢʦʣʦ 40 ʤɹʢ/(ʤ2Ŀʩ), ʜʣʷ ʛʨʫʥʪʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʤʝʣʢʠʝ ʛʣʠʥʠ-

ʩʪʳʝ ʠ ʧʝʩʯʘʥʳʝ ʯʘʩʪʠʮʳ, ʦʧʨʝʜʝʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ ʨʘʜʦʥʘ  ʦʪ 
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ʚʣʘʞʥʦʩʪʠ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʣʷ ʛʨʫʥʪʦʚ ʩ ʥʠʟʢʦʡ ʚʣʘʞ-

ʥʦʩʪʴʶ (2-6%) ʦʪʩʫʪʩʪʚʫʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʚʝʣʠʯʠʥʘʤʠ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦ-

ʩʪʠ ʨʘʜʦʥʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʨʘʜʦʥʘ, ʢʦʪʦʨʳʡ ʵʢʩʭʘʣʠʨʫʝʪ ʠʟ-ʧʦʜ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʯʚʳ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʟʜʘʥʠʡ ʩʪʨʦʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʢʠ 

ʥʝʦʙʭʦʜʠʤʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ  ʧʦ ʧʦ ʩʪʝʧʝʥʠ ʨʘʜʦʥʦʚʦʡ ʦʧʘʩʥʦʩʪʠ, ʚ ʢʚʘʣʠʬʠ-

ʢʘʮʠʶ ʥʝʦʙʭʦʜʠʤʦʚʢʣʶʯʘʪʴ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʪʠʧ ʛʨʫʥʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ "ʘʢʪʠʚʥʦʡ" ʧʨʦʩʣʦʡʢʦʡ ʚ ʬʫʥʜʘʤʝʥʪʝ ʟʜʘʥʠʡ, ʬʠʟʠʯʝʩʢʠʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ  ʛʨʫʥʪʦʚ ʠ ʜʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʜʦʣʞʥʘ ʧʦʩʪʫʧʘʪʴ  ʦʪ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʷʪ ʠʟʳʩʢʘʪʝʣʴʩʢʫʶ  ʠ ʧʨʦʝʢʪ-

ʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ  ʜʣʷ ʦʙʲʝʢʪʦʚ ʟʘʩʪʨʦʡʢʠ. 

ɺ [243] ʠʩʩʣʝʜʦʚʘʥʳ ʚʦʧʨʦʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʜʦʥʦʚʳʭ ʧʦʣʝʡ ʚ ʛʝʦʣʦʛʠ-

ʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ ʩ ʫʯʸʪʦʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʨʝʟʦʚ,  ʚ [244]  ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʤʝʪʦʜʳ ʠ ʟʘʜʘʯʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʠʟʤʝʨʝʥʠʡ  ʩʦʜʝʨʞʘʥʠʡ ʨʘʜʦʥʘ ʚ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʠ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʟʜʘʥʠʡ,  ʨʘʙʦʪʳ [245-247] ʧʦʩʚʷ-

ʱʝʥʳ ʠʟʫʯʝʥʠʶ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʜʦʥʘ  ʠ ʨʘʜʦʥʦʦʧʘʩʥʦʩʪʠ  ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦ-

ʚʳʭ ʟʜʘʥʠʡ. 

ɸʚʪʦʨʘʤʠ [248] ʧʨʦʚʝʜʝʥʳ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʚʢʣʶʯʘʷ ʨʘʜʦʥʦʦʧʘʩʥʦʩʪʴ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʦʚʳʭ ʟʜʘʥʠʡ, ʚ [249] ʧʨʠʚʝʜʝʥʦ 

ʟʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʩʪʝʧʝʥʷʤ ʨʘʜʦʥʦʚʦʡ ʦʧʘʩʥʦʩʪʠ. ʆʩʦʙʦ ʘʢʪʫʘʣʴʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʨʘʙʦʪʳ [250, 251], ʚ ʢʦʪʦʨʳʭ  ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ  ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʤʝʱʝʥʠʡ ʜʝʪʩʢʠʭ ʩʘʜʦʚ ʠ ʰʢʦʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ  ʧʦ ʠʭ ʨʘʜʦʥʦʦʧʘʩʥʦʩʪʠ. 

ʇʨʦʙʣʝʤʘ ʨʘʜʦʥʘ ʚʩʝʩʪʦʨʦʥʥʝ ʠʟʫʯʘʝʪʩʷ  ʚ ʨʘʤʢʘʭ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʤʠʩ-

ʩʠʠ ʧʦ ʨʘʜʠʘʮʠʦʥʥʦʡ ʟʘʱʠʪʝ (ʄʂʈɿ). ʈʘʜʦʥʦʚʘʷ ʧʨʦʙʣʝʤʘ  ʦʩʚʷʱʘʝʪʩʷ ʚʦ ʤʥʦ-

ʛʠʭ ʧʫʙʣʠʢʘʮʠʷʭ ʄʂʈɿ, ʚ ʯʘʩʪʥʦʩʪʠ,  ʨʘʙʦʪʳ [251, 252] ʧʦʢʘʟʳʚʘʶʪ  ʨʘʟʚʠʪʠʝ  

ʧʦʜʭʦʜʦʚ ʠ ʥʘʧʨʘʚʣʝʥʠʡ  ʄʂʈɿ, ʢʘʩʘʶʱʠʭʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ 

ʦʪ ʨʘʜʦʥʦʚʳʭ ʥʘʛʨʫʟʦʢ, ʘ ʪʘʢʞʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦ-

ʣʦʛʠʠ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʦʪ ʨʘʜʦʥʦʚʳʭ ʥʘʛʨʫʟʦʢ. 

ɺ [253] ʘʚʪʦʨʘʤʠ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ  ʠʟʫʯʝʥʠʷ ʨʘʜʦʥʦʚʦʡ ʦʧʘʩʥʦʩʪʠ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʈʦʩʩʠʠ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʪʚʝʨʜʦʪʝʣʴʥʳʝ ʪʨʝʢʦʚʳʝ ʜʝʪʝʢʪʦʨʳ,  ʧʦʟʚʦʣʷʶʱʠʝ  ʧʨʦʚʦʜʠʪʴ  ʚ ʚʦʟʜʫʰʥʦʡ 
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ʩʨʝʜʝ ʨʘʟʣʠʯʥʳʭ  ʧʦʤʝʱʝʥʠʡ  ʠ ʟʜʘʥʠʡ ʠʥʪʝʛʨʘʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ ʦʙʲʸʤʥʳʭ ʘʢ-

ʪʠʚʥʦʩʪʝʡ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʥʠʮʠʠʨʦʚʘʥʳ ʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʙʘʟʝ 

ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʨʘʜʠʘʮʠʦʥʥʦ-ʭʠʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʛʠʛʠʝʥʳ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ, ʜʘʥʥʳʝ ʙʳʣʠ ʚʚʝʜʝʥʳ  ʚ ʧʨʦ-

ʛʨʘʤʤʫ "ʈʘʜʦʥ", ʨʘʟʨʘʙʦʪʘʥʥʫʶ  ʚ ʫʢʘʟʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ.  

 

1.4.6. ʇʨʦʙʣʝʤʳ ʮʝʟʠʷ-137 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʮʝʥʢʠ,  ʧʨʠʚʝʜʸʥʥʦʡ ʚ [375-382], ʧʦ ʫʨʦʚʥʷʤ ʩʦʜʝʨʞʘʥʠʷ ʨʘ-

ʜʠʦʘʢʪʠʚʥʳʭ ʥʫʢʣʠʜʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʘʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʜʝʣʘʥʦ ʟʘʢʣʶ-

ʯʝʥʠʝ, ʯʪʦ ʜʘʥʥʳʝ ʧʨʦʙʣʝʤʳ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʨʘʜʠʘʮʠ-

ʦʥʥʦʡ ʵʢʦʣʦʛʠʠ, ʢʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ  ʧʨʠʦʙʨʝʪʘʶʪ ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ ʩʦʜʝʨʞʘʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʠ ʧʨʠʨʦʜ-

ʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ  ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʙʘʭ.  

ɺ [379]  ʠʟʫʯʘʣʠʩʴ  ʧʨʦʙʳ ʧʦʯʚʳ, ʦʪʦʙʨʘʥʥʳʝ ʚ ʫʱʝʣʴʝ ʨ. ɺʘʨʟʦʙ, ʚ ʯʘʩʪ-

ʥʦʩʪʠ ʚ ʫʱʝʣʴʝ ʨ. ʉʠʘʤʘ. ɺ ʧʨʦʙʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʠʟʦʪʦʧʳ ʮʝʟʠʷ-

137, ʠʤʝʶʱʠʝ ʪʝʭʥʦʛʝʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʦʢʘʟʘʣʦʩʴ ʨʘʚ-

ʥʳʤ  ʦʢʦʣʦ 140 ɹʢ/ʢʛ, ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʠʞʝ ʜʦʧʫʩʪʠʤʳʭ ʫʨʦʚʥʝʡ, ʥʦ ʚʳʰʝ ʚ 70 

ʠ ʙʦʣʝʝ ʨʘʟ ʩʨʝʜʥʝʛʦ ʨʘʩʩʝʷʥʥʦʛʦ ʬʦʥʘ (ʥʦʨʤʘʪʠʚ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʦʚʣʝʥ ʢʘʢ  2.0 

ɹʢ/ʢʛ).  

ʊʘʢʞʝ ʚ [379]  ʠʩʩʣʝʜʦʚʘʥʳ ʜʠʢʦʨʘʩʪʫʱʠʝ ʩʲʝʜʦʙʥʳʝ ʨʘʩʪʝʥʠʷ, ʧʨʦʠʟʨʘʩ-

ʪʘʶʱʠʝ ʚ ʫʱʝʣʴʝ ʨ. ʉʠʘʤʘ (ʨʝʚʝʥʴ ʠ ʣʫʢ ʈʦʟʝʥʪʘʣʷ) ʥʘ ʥʘʣʠʯʠʝ ʚ ʥʠʭ ʪʝʭʥʦʛʝʥ-

ʥʦʛʦ ʨʘʜʠʦʥʫʢʣʠʜʘ ʮʝʟʠʡ-137. ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʝʟʠʷ-

137 ʚ ʧʨʦʙʘʭ ʫʢʘʟʘʥʥʳʭ ʨʘʩʪʝʥʠʡ  ʚ 30 ʠ ʙʦʣʝʝ ʨʘʟ ʚʳʰʝ ʩʨʝʜʥʝʛʦ ʨʘʩʩʝʷʥʥʦʛʦ 

ʬʦʥʘ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʛʨʠʙʳ ʠ ʤʦʭ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʭ ʠ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʭʦʨʦʰʦ ʧʦʛʣʦʱʘʶʱʠʭ ʨʘʜʠʦ-

ʥʫʢʣʠʜʳ. ʆʜʥʘʢʦ ʛʨʠʙʳ - ʨʘʩʪʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʠ ʨʘʩʪʫʪ ʥʝ ʥʘ ʚʩʝʭ ʪʝʨʨʠʪʦ-

ʨʠʷʭ, ʘ ʤʦʭ -  ʧʨʦʠʟʨʘʩʪʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦ ʠ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʭʦʨʦʰʠʤ 

ʠʥʜʠʢʘʪʦʨʦʤ ʧʨʦʮʝʩʩʘ ʢʘʢ ʧʝʨʝʤʝʱʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʥʘ ʜʘʥʥʦʡ 
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ʪʝʨʨʠʪʦʨʠʠ, ʪʘʢ ʠ ʠʥʜʠʢʘʪʦʨʦʤ ʦʩʘʞʜʝʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʧʦʩʪʘʚ-

ʣʷʝʤʳʭ ʚ ʚʦʟʜʫʰʥʳʭ ʧʦʪʦʢʘʭ ʚ ʚʠʜʝ ʘʵʨʦʟʦʣʝʡ [382]. 

ɸʚʪʦʨʘʤʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ [382], ʚ ʢʦʪʦʨʳʭ ʦʪʙʠʨʘʣʠʩʴ ʦʙ-

ʨʘʟʮʳ ʤʦʣʦʜʳʭ ʤʭʦʚ (1-2-ʣʝʪʥʠʭ)  ʠ ʚʟʨʦʩʣʳʭ (4-5-ʣʝʪʥʠʭ) ʤʭʦʚ,  ʦʙʨʘʟʮʳ ʨʘʟʣʠʯ-

ʥʳʭ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ. ɺʩʝ ʦʙʨʘʟʮʳ ʙʳʣʠ ʦʪʦʙʨʘʥʳ  ʚ ʛʦʨʥʳʭ ʫʱʝʣʴʷʭ 

ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ (ʫʱʝʣʴʷ ʨʝʢ ʈʦʤʠʪ, ɺʘʨʟʦʙ (ʫʱʝʣʴʝ ʨ. ʉʠʘʤʘ), ɸʣʤʘʩʳ, ʂʘʨʘ-

ʪʘʛ) ʥʘ ʨʘʟʥʳʭ ʚʳʩʦʪʘʭ  ï 1000-2550 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ʂʘʞʜʳʡ ʦʙʨʘʟʝʮ ʙʳʣ 

ʫʧʘʢʦʚʘʥ, ʤʘʨʢʠʨʦʚʘʥ  ʠ ʥʘʧʨʘʚʣʝʥ ʚ ʣʘʙʦʨʘʪʦʨʠʶ, ʛʜʝ ʦʥ ʧʦʜʚʝʨʛʘʣʩʷ  ʜʘʣʴʥʝʡ-

ʰʝʡ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʝ ʠ ʜʘʣʝʝ ʠʩʩʣʝʜʦʚʘʣʩʷ  ʩʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʠʤ ʠ ʨʘʜʠʦʤʝʪʨʠʯʝ-

ʩʢʠʤ ʤʝʪʦʜʘʤʠ. 

ʉʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ  ʦʩʫʱʝʩʪʚʣʷʣʠ  ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʛʦ ɔ-ʜʝʪʝʢʪʦʨʘ ʠʟ ʩʚʝʨʭʯʠʩʪʦʛʦ 

ʛʝʨʤʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤʳ "Canberra", ʤʦʜʝʣʴ "CANBERRA-GX1020". ɼʝ-

ʪʝʢʪʦʨ  ʠʤʝʝʪ ʚʳʩʦʢʦʝ ʨʘʟʨʝʰʝʥʠʝ ʠ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʦʙ-

ʣʘʩʪʠ ʥʠʟʢʠʭ ʵʥʝʨʛʠʡ (ʦʪ 3.0 ʢʵɺ ʠ ʥʠʞʝ). ʉʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʡ ʧʫʪʴ ʠʤʝʝʪ ʨʘʟ-

ʨʝʰʝʥʠʝ 0.9 ʢʵɺ (ʧʦʣʥʫʶ ʰʠʨʠʥʫ ʥʘ ʧʦʣʫʚʳʩʦʪʝ FWHM ʠʣʠ ʇʐʇɺ) ʜʣʷ ʵʥʝʨ-

ʛʝʪʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʦʪ 40 ʜʦ 120 ʢʵɺ ʠ ʜʣʷ ʵʥʝʨʛʠʠ 1330 ʢʵɺ  - ʧʨʠʤʝʨʥʦ 2.0 

ʢʵɺ [40]. ʅʘ ʨʠʩʫʥʢʝ 1.11 ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ  ʧʨʠʚʦʜʠʤ  ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ 

ʦʙʨʘʟʮʦʚ ʤʭʘ ʝʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʣʥʳʡ ʩʧʝʢʪʨ. 

ʅʘ ʜʠʘʛʨʘʤʤʝ (ʨʠʩʫʥʦʢ 1.12) ʜʣʷ ʦʙʨʘʟʮʦʚ ʤʭʘ, ʦʪʦʙʨʘʥʥʳʭ ʚ  ʛʦʨʥʳʭ ʫʱʝ-

ʣʴʷʭ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ, ʧʨʠʚʦʜʷʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʨʘʜʠʦʥʫʢʣʠʜʘ ʮʝʟʠʡ-137, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʣʠʩʴ  ʤʝʪʦʜʦʤ ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʘʜʠʦʥʫʢʣʠʜʘ ʮʝʟʠʡ-137 ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʚ ʦʙʨʘʟʮʘʭ ʤʭʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʣʠʩʴ 4-5 ʣʝʪʥʠʤʠ ʨʘʩʪʝʥʠʷʤʠ ʠ ʧʨʦ-

ʠʟʨʘʩʪʘʣʠ ʚ ʫʱʝʣʴʝ ʨʝʢʠ ɺʘʨʟʦʙ (ʣʦʢʘʣʴʥʦ ʥʘ ʩʢʣʦʥʘʭ ʫʱʝʣʴʷ ʨ. ʉʠʘʤʘ). ʕʪʠ ʨʝ-

ʟʫʣʴʪʘʪʳ ʧʦ ʥʘʢʦʧʣʝʥʠʶ ʮʝʟʠʷ-137  ʦʙʲʷʩʥʷʶʪʩʷ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦ-

ʩʪʷʤʠ ʫʱʝʣʴʷ, ʢʦʪʦʨʦʝ ʧʦ ʩʫʱʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʟʘʢʨʳʪʳʤ, ʥʝ ʧʨʦʚʝʪʨʠʚʘʝʤʳʤ, 

ʦʢʨʫʞʸʥʥʳʤ ʚʳʩʦʢʠʤʠ ʛʦʨʥʳʤʠ ʭʨʝʙʪʘʤʠ, ʠʤʝʶʱʠʤ ʟʘʤʢʥʫʪʫʶ ʬʦʨʤʫ, ʩ ʝʜʠʥ-
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ʩʪʚʝʥʥʳʤ ʫʟʢʠʤ ʧʨʦʭʦʜʦʤ. ɼʣʠʥʘ ʫʱʝʣʴʷ ʙʦʣʝʝ 15 ʢʤ. ʕʪʠ ʫʩʣʦʚʠʷ  ʩʧʦʩʦʙ-

ʩʪʚʫʶʪ ʪʦʤʫ, ʯʪʦ ʮʝʟʠʡ-137, ʤʠʛʨʠʨʫʷ  ʩ ʧʳʣʴʥʳʤʠ ʙʫʨʷʤʠ ʠʣʠ ʚʦʟʜʫʰʥʳʤʠ ʧʦ-

ʪʦʢʘʤʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʚʳʧʘʜʘʝʪ ʚ ʫʱʝʣʴʝ ʨʝʢʠ ʉʠʘʤʘ ʥʘ ʦʙʲʝʢʪʳ ʧʨʠ-

ʨʦʜʥʦʡ ʩʨʝʜʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʛʦʨʥʳʤʠ ʫʱʝʣʴʷʤʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦ-

ʜʠʪ ʚʝʥʪʠʣʷʮʠʷ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʠ ʚʦʟʤʦʞʥʳ ʧʝʨʝʥʦʩʳ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ. 

 

 

ʈʠʩʫʥʦʢ 1.11.  ï ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʣʥʳʡ ʩʧʝʢʪʨ ʦʜʥʦʛʦ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ 

ʤʭʘ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʚ ʛʦʨʥʳʭ ʫʱʝʣʴʷʭ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ 
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ʈʠʩʫʥʦʢ 1.12. ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʘʜʠʦʥʫʢʣʠʜʘ ʮʝʟʠʡ-137 

ʚ ʦʙʨʘʟʮʘʭ ʤʭʦʚ ʚ ʛʦʨʥʳʭ ʫʱʝʣʴʷʭ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ (ɹʢ/ʢʛ) (1  - ʂʘʨʘʪʘʛ, 2 ï 

ɸʣʤʘʩʳ, 3 ï ɺʘʨʟʦʙ (ʉʠʘʤʘ), 4 ï ʈʦʤʠʪ) 

 

1.5. ɿʘʢʣʶʯʝʥʠʝ ʧʦ ʣʠʪʝʨʘʪʫʨʥʦʤʫ ʦʙʟʦʨʫ ʠ ʟʘʜʘʯʠ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦʟʚʦʣʷʝʪ  ʧʨʦʚʝʩʪʠ ʦʙʲʝʢʪʠʚʥʫʶ 

ʦʮʝʥʢʫ  ʧʨʦʙʣʝʤ, ʢʘʩʘʶʱʠʭʩʷ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʩʦʜʝʨʞʘʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʨʘ-

ʜʠʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚ ʥʠʭ ʧʦʜʨʦʙʥʦ ʦʩʚʝʱʘ-

ʶʪʩʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʠ ʫʨʘʥʦ-

ʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ, ʩʧʦʩʦʙʳ ʠʭ ʵʬʬʝʢʪʠʚʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʘʢʪʫ-

ʘʣʴʥʳʤ ʜʣʷ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʠʤʝʶʱʝʛʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʦʚ ʫʨʘʥʦ-

ʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʳʚʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʦ ʧʝʨʝ-

ʨʘʙʦʪʢʝ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ï ʜʨʝʥʘʞʥʳʭ, ʰʘʭʪʥʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʜ, 

ʪʝʭʥʦʛʝʥʥʳʭ ʭʚʦʩʪʦʚ ʠ ʦʪʭʦʜʦʚ ʙʳʚʰʠʭ ʫʨʘʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʊʘʜʞʠʢʠʩʪʘʥʘ ʩ 

ʚʳʜʝʣʝʥʠʝʤ ʠʟ ʥʠʭ ʫʨʘʥʘ. 
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ɺ ʦʙʟʦʨʝ ʣʠʪʝʨʘʪʫʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʝʨʘʙʦʪʢʠ ʨʘʧʳ ʦʟʝʨʘ 

ʉʘʩʳʢ-ʂʫʣʴ, ʰʘʭʪʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʜ ʀʩʪʠʢʣʦʣʘ,  ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʦʜ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʷ ʂʠʠʢ-ʊʘʣ ʩ ʚʳʜʝʣʝʥʠʝʤ ʠʟ ʥʠʭ ʫʨʘʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʚʠʜʝ U3O8.  

ɺ ʦʙʟʦʨʝ ʦʙʦʙʱʝʥʳ ʨʘʜʠʘʮʠʦʥʥʦ- ʢɻʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʥʝʢʦʪʦʨʳʭ 

ʨʝʛʠʦʥʘʭ ʉʅɻ, ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʫʨʘʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ, 

ʧʨʦʙʣʝʤʳ ʨʘʜʦʥʘ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʮʝʟʠʷ-137.  

ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʜʦʥʘ ʠ ʝʛʦ ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ ʥʘ 

ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ  ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʦ ʤʥʦʛʠʭ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʢʘ ʣʸʛʢʠʭ ʜʣʷ ʥʘʩʝʣʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʥʘ ʬʦʥʝ ʚʣʠʷ-

ʥʠʷ ʨʘʜʦʥʘ, ʢʦʪʦʨʳʝ ʥʘ  100 ɹʢ/ʤ3 ʩʦʩʪʘʚʣʷʶʪ 16% ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʨʠʩʢʘʤʠ ʟʜʦʨʦʚʴʶ. ʉʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʚ ʇʫʙʣʠʢʘʮʠʠ 115 ʄʂʈɿ  ʧʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʦʞʠʟʥʝʥʥʳʤ ʘʙʩʦʣʶʪʥʳʤ ʨʠʩ-

ʢʘʤ, ʨʘʙʦʯʠʡ ʫʨʦʚʝʥʴ ʟʘ ʤʝʩʷʮ (ʈʋʄ) ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 5Ā10-4, ʯʪʦ ʧʦʯʪʠ ʚ 

ʜʚʘ ʨʘʟʘ ʚʳʰʝ ʈʋʄ (2.8Ā10-4), ʢʦʪʦʨʳʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚ ʇʫʙʣʠʢʘʮʠʠ 65 ʄʂʈɿ. 

ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʧʨʦʚʦʜʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦ ʢʦ-

ʪʦʨʳʤ ʚʳʷʚʣʝʥʘ ʪʝʥʜʝʥʮʠʷ, ʯʪʦ ʚ ʩʫʤʤʘʨʥʳʭ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʝʪ 

ʥʘʩʝʣʝʥʠʝ, ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚʥʦʩʠʪʩʷ  ʦʪ ʨʘʜʦʥʘ ʠ ʜʦʯʝʨʥʠʭ ʧʨʦʜʫʢʪʦʚ ʝʛʦ  ʨʘʩʧʘʜʘ 

[256]. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʦʟr ʦʙʣʫʯʝʥʠʷ, ʧʦʣʫʯʘʝʤʳʝ ʥʘʩʝʣʝʥʠʝʤ ʦʪ ʠʥʛʘʣʷʮʠʠ ʨʘ-

ʜʦʥʘ ʠ ʜʦʯʝʨʥʠʭ ʧʨʦʜʫʢʪʦʚ ʝʛʦ ʨʘʩʧʘʜʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʜʦʟ,  ʧʦʣʫʯʘʝʤʳʭ ʦʪ 

ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ, ʚʢʣʶʯʘʷ ʀʀʀ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ 

ʠ ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʦʩʨʝʜʩʪʚʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ 

ʷʜʝʨʥʳʭ ʪʦʧʣʠʚʥʳʭ ʮʠʢʣʦʚ. ʊʘʢ, ʧʨʠ ʨʘʟʚʠʪʠʠ ʣʸʛʦʯʥʳʭ ʦʥʢʦʧʘʪʦʣʦʛʠʡ ʚʘʞʥʳʤ 

ʬʘʢʪʦʨʦʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʥʫʪʨʝʥʥʝʝ ʦʙʣʫʯʝʥʠʝ ʦʨʛʘʥʠʟʤʘ ʦʪ ʜʦʟ ʦʙ-

ʣʫʯʝʥʠʷ, ʚʳʟʚʘʥʥʳʭ ʚʣʠʷʥʠʝʤ ʜʦʯʝʨʥʠʭ ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ ʨʘʜʦʥʘ. ʅʘ ʦʩʥʦʚʘ-

ʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ   ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷʤʠ ʧʦ ʦʮʝʥʢʝ ʨʠʩʢʦʚ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʘʢʦʤ ʣʸʛʢʠʭ  ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʨʘ-

ʜʦʥʘ ʚ ʚʦʟʜʫʭʝ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʟʥʠʢʣʘ ʥʘʩʫʱʥʘʷ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʧʦʜʭʦʜ rʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ɻ ʪʦʡ ʧʨʦʙʣʝʤʳ. ʉʦ ʩʪʦ-
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ʨʦʥʳ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʝʜʣʦʞʝʥʘ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʪʨʘʪʝʛʠʷ, ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʘʷ ʨʘʜʠʘʮʠʦʥʥʫ  ʁʟʘʱʠʪʫ ʥʘʩʝʣʝʥʠʷ ʦʪ ʨʘʜʦʥʘ, ʢʦʪʦʨʘʷ ʘʜʘʧʪʠʨʦʚʘʥʘ 

ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʷʤ. ʈʘʟʨʘʙʦʪʘʥʳ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ  ʨʝʢʦʤʝʥʜʘʮʠʠ, ʚ 

ʢʦʪʦʨʳʭ ʥʝ ʪʦʣʴʢʦ ʧʨʦʚʝʜʝʥʘ ʢʦʨʨʝʢʮʠʷ ʥʦʨʤʠʨʫʝʤʳʭ ʫʨʦʚʥʝʡ ʦʙʲʸʤʥʳʭ ʘʢʪʠʚ-

ʥʦʩʪʝʡ ʨʘʜʦʥʘ ʚ ʟʜʘʥʠʷʭ ʠ ʧʦʤʝʱʝʥʠʷʭ,  ʥʦ ʠʟʤʝʥʝʥ  ʩʪʘʪʫʩ ʵʪʠʭ ʫʨʦʚʥʝʡ, ʪʦ ʝʩʪʴ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʦʪ ʫʨʦʚʥʝʡ ʜʝʡʩʪʚʠʡ ʢ ʨʝʬʝʨʝʥʪʥʳʤ ʫʨʦʚʥʷʤ. ʈʘʟʨʘʙʦ-

ʪʘʥʥʳʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʝʨʝʩʤʦʪʨʝ 

ʩʪʨʘʪʝʛʠʠ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʨʘʚʠʪʴ  ʥʘ ʩʥʠʞʝʥʠʝ ʨʠʩʢʦʚ ʦʙʣʫʯʝʥʠʷ ʥʘʩʝ-

ʣʝʥʠʷ  ʦʪ ʵʪʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʙʣʫʯʝʥʠʷ  ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʠ ʨʘʟʨʘʙʦʪʘʪʴ 

ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʣʘʥʳ ʜʝʡʩʪʚʠʡ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʵʪʠʭ ʨʠʩʢʦʚ.  

ʆʧʠʨʘʷʩʴ ʥʘ ʧʨʠʚʝʜʸʥʥʦʝ ʚʳʰʝ, ʦʩʥʦʚʥʦʡ ʨʝʛʫʣʠʨʫʶʱʠʡ ʜʦʢʫʤʝʥʪ ʚ ʦʙ-

ʣʘʩʪʠ  ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘ,  ʜʝʡʩʪʚʫʶʱʠʡ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ - ʅʦʨʤʳ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʅʈɹ-06), ʦʯʝʚʠʜʥʦ, ʪʨʝʙʫʝʪ ʥʝʦʙʭʦ-

ʜʠʤʦʡ ʧʝʨʝʨʘʙʦʪʢʠ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʠʚ-

ʰʝʡʩʷ ʦʙʱʝʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʦʡ ʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤʠ ʵʪʘʧʘʤʠ: 

ü ʧʦʣʫʯʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ (ʥʘʫʯʥʳʭ) ʨʝʢʦʤʝʥʜʘʮʠʡ ʄʝʞʜʫʥʘʨʦʜ-

ʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʨʘʜʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʝ (ʄʂʈɿ) ʠ ʠʭ ʦʩʚʦʝʥʠʝ;  

ü ʘʜʘʧʪʘʮʠʷ ʢ ʪʘʜʞʠʢʩʢʠʤ ʫʩʣʦʚʠʷʤ ʙʘʟʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ (ʄɸɻɸʊʕ); 

ü ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʵʪʠʭ ʦʩʥʦʚʘʭ ʪʘʜʞʠʢʩʢʠʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʥʦʨʤ ʨʘʜʠʘ-

ʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʀʟ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʦʙʟʦʨʘ ʚʦʟʥʠʢʣʠ ʟʘʜʘʯʠ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ ʟʘ-

ʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

- ʚʳʜʝʣʝʥʠʝ ʫʨʘʥʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʠʟ ʫʨʘʥʩʦʜʝʨʞʘʱʠʭ ʤʘʪʝʨʠʘʣʦʚ; 

- ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʠ  ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦ-

ʜʦʚ, ʠ ʩʦʨʙʮʠʠ ʫʨʘʥʘ ʠʟ ʜʨʝʥʘʞʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʜ; 

- ʩʦʩʪʦʷʥʠʝ ʨʘʜʠʘʮʠʦʥʥʦʡ ʩʠʪʫʘʮʠʠ ʚʦʢʨʫʛ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʦʪʭʦʜʦʚ ʫʨʘ-

ʥʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘ; 

- ʚʣʠʷʥʠʝ ʦʪʭʦʜʦʚ ʫʨʘʥʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ; 
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- ʨʘʜʦʥʦʚʳʡ ʤʦʥʠʪʦʨʠʥʛ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ; 

- ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʟʦʪʦʧʘ ʮʝʟʠʷ-137 ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ; 

- ʢʦʥʪʨʦʣʴ ʠ ʦʮʝʥʢʘ ʨʘʜʠʘʮʠʦʥʥʦʡ ʩʠʪʫʘʮʠʠ ʚʩʝʭ ʪʝʨʨʠʪʦʨʠʡ ʊʘʜʞʠʢʠ-

ʩʪʘʥʘ.  
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ɻʃɸɺɸ 2. ʌʀɿʀʂʆ-ʍʀʄʀʏɽʉʂʀɽ ʆʉʅʆɺʓ ʇɽʈɽʈɸɹʆʊʂʀ  

ʋʈɸʅʉʆɼɽʈɾɸʑʀʍ ʄɸʊɽʈʀɸʃʆɺ 

 

2.1. ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ 

ʫʨʘʥʩʦʜʝʨʞʘʱʠʭ ʤʘʪʝʨʠʘʣʦʚ 

2.1.1. ʄʝʪʦʜʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʝ ʤʘʪʝʨʠʘʣʳ  ʦʪʣʠʯʘʶʪʩʷ 

ʩʚʦʠʤʠ ʪʝʭʥʦʣʦʛʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʠʩʭʦʜʷ ʠʟ ʯʝʛʦ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʫʨʘʥʦʚʳʭ ʨʫʜ, ʦʪʭʦʜʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʨʫʜ, ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʚʦʜ ʧʨʠʤʝʥʷʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʳ-

ʙʨʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ï ʵʪʦ ʫʨʘʥʦʚʘʷ ʨʫʜʘ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩʪʨʘʥʳ  ʠ ʦʪ-

ʭʦʜʳ ʙʳʚʰʠʭ ʫʨʘʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ (ʫʨʘʥʦʚʦʝ ʥʘʩʣʝʜʠʝ). ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳ-

ʙʠʨʘʣʠʩʴ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʤʝʥʝʝ ʠʟʫʯʝʥʥʳʤʠ ʥʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ï ʫʨʘ-

ʥʦʚʦʝ ʩʳʨʴʸ ʠ ʦʪʭʦʜʳ. ʀʤʝʶʱʠʝʩʷ ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ  ʩʨʘʚʥʠʚʘʣʠʩʴ ʩ ʥʦ-

ʚʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʢʦʪʦʨʳʤʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʝ ʨʫʜʳ ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʡ "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ" ʠ  "ʊʘʥʟʠʤ", ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʝ ʦʪʭʦʜʳ ʦʪʜʝʣʴ-

ʥʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʊʘʜʞʠʢʠʩʪʘʥʘ. ʅʘʯʘʣʴʥʳʡ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʚʢʣʶʯʘʣ 

ʧʨʦʚʝʜʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʫʢʘʟʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʝʨʥʦʢʠʩʣʦʪʥʳʤʠ ʩʧʦʩʦʙʘʤʠ  ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʥʝʢʦʪʦʨʳʭ 

ʨʝʘʛʝʥʪʦʚ-ʦʢʠʩʣʠʪʝʣʝʡ. 

ʂʘʞʜʳʡ ʠʟ ʠʟʚʝʩʪʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ  ʟʘʢʣʶʯʘʝʪʩʷ, ʚʦ-ʧʝʨ-

ʚʳʭ, ʚ ʧʨʦʚʝʨʢʝ ʦʧʨʝʜʝʣʸʥʥʳʭ ʛʠʧʦʪʝʟ, ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʚʘʞʥʦʝ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ɸʥʘʣʠʟʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʘʩʘʶʱʘʷʩʷ ʧʝʨʝʨʘʙʦʪʢʠ 

ʫʨʘʥʦʚʳʭ ʨʫʜ ʠ ʦʪʭʦʜʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ 

ʷʚʣʷʝʪʩʷ ʧʝʨʝʨʘʙʦʪʢʘ ʩʣʝʜʫʶʱʠʭ ʦʙʲʝʢʪʦʚ - ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʡ "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ" ʠ  "ʊʘʥʟʠʤ" ʠ ʦʪʭʦʜʦʚ ɹʫʩʪʦʥʩʢʦʛʦ ʭʚʦʩʪʦʭʨʘ-

ʥʠʣʠʱʘ "ʂʘʨʪʘ 1-9". 
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ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʠʢ ʨʘʟʣʦʞʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʦʩʦ-

ʙʝʥʥʦ ʚʘʞʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʫʩʪʘʥʦʚʠʪʴ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝ-

ʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚʳʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʤʠʛʨʘʮʠʠ ʫʨʘʥʘ. 

ɼʣʷ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯ ʚ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʨʫʜ ʠ ʦʪ-

ʭʦʜʦʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣ ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʠʭ ʦʪʯʸʪʦʚ ʠ ʥʘʫʯʥʳʭ  ʪʨʫ-

ʜʦʚ ʚʩʝʭ ʠʥʩʪʠʪʫʪʦʚ, ʨʘʟʨʘʙʘʪʳʚʘʶʱʠʭ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʘʪʠʢʫ ï ʵʪʦ ɸʛʝʥʪʩʪʚʦ 

ʧʦ ʭʠʤʠʯʝʩʢʦʡ, ʙʠʦʣʦʛʠʯʝʩʢʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʷʜʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʅɸʅʊ, 

ʀʥʩʪʠʪʫʪ ʭʠʤʠʠ ʠʤ. ɺ. ʀ. ʅʠʢʠʪʠʥʘ ʅɸʅʊ, ɻʋʇ "ʊʘʜʞʠʢʨʝʜʤʝʪ", ɻʣʘʚʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʛʝʦʣʦʛʠʠ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʊ ʠ ʜʨʫʛʠʝ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ, ʢʘʩʘʶʱʠʝʩʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥ-

ʪʦʚ ʠ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ  ʚ ʦʙʲʝʢʪʘʭ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ  ʫʩʪʘʥʦʚʣʝʥʳ ʦʙʣʘʩʪʠ ʠʭ ʯʠʩʪʦʪʳ ʠ ʦʙʣʘʩʪʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ.  

ʂʘʞʜʳʡ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ  ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʢʘʣʝʥʜʘʨʥʳʤʠ ʧʣʘʥʘʤʠ ʠ ʧʨʦʛʨʘʤʤʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʦ 

ʦʢʦʥʯʘʥʠʠ ʢʘʞʜʦʛʦ ʵʪʘʧʘ ʧʨʦʚʦʜʠʣʠʩʴ ʦʙʦʙʱʝʥʠʝ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴ-

ʪʘʪʦʚ, ʙʳʣʠ ʩʬʦʨʤʨʦʚʘʥʳ  ʚʳʚʦʜʳ ʧʦ ʢʘʞʜʦʡ ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʠ. ɺ ʢʦʥʮʝ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘ ʧʨʦʚʦʜʠʣʠʩʴ ʦʙʦʙʱʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʚʠʜʝ ʦʙʱʝʛʦ ʟʘʢʣʶʯʝʥʠʷ ʠ ʦʙ-

ʱʠʭ ʚʳʚʦʜʦʚ. 

ɺ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳ-

ʙʨʘʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʧʪʠ-

ʤʘʣʴʥʳʤʠ ʚ ʧʝʨʝʨʘʙʦʪʢʝ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʳʙʨʘʥʳ 

ʪʝʤʧʝʨʘʪʫʨʘ - (ʊ), ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ - (Ű),  ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʨʘʟʣʦ-

ʞʝʥʠʷ ʢʠʩʣʦʪ ï (ʉ) ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ. ʋʢʘʟʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʰʠʨʦʢʦ ʚʘʨʴʠʨʦ-

ʚʘʣʠʩʴ  ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ï ʚ ʥʘʯʘʣʝ ʧʨʦʮʝʩʩʘ, 

ʧʨʦʤʝʞʫʪʦʯʥʦʤ ʵʪʘʧʝ ʠ ʚ ʢʦʥʮʝ ʧʨʦʮʝʩʩʘ. 

ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ ʩ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʤʠ ʦʙʲʝʢʪʘʤʠ  ʠʩʧʦʣʴʟʦ-

ʚʘʣʠʩʴ  ʪʨʘʜʠʮʠʦʥʥʳʝ ʠ ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʠʢʠ, ʘ ʪʘʢʞʝ ʩʦʙʣʶʜʘʣʠʩʴ ʤʝʨʳ ʠ 

ʧʨʘʚʠʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ  ʨʘʙʦʪ ʩ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʊʘʢʞʝ ʜʣʷ ʚʳʧʦʣ-

ʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʦʚ ʨʘʙʦʪʳ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʪʨʝʙʦʚʘʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘ-
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ʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʈɹ), ʧʨʠʤʝʥʷʣʠʩʴ ʧʨʘʚʠʣʘ ʠ ʩʪʘʥʜʘʨʪʳ ʧʦ ʧʨʦʮʝʜʫ-

ʨʘʤ ʨʘʙʦʪʳ ʩ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʠʥʩʪʨʫʢʮʠʡ ʧʦ ʪʝʭ-

ʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʊʨʝʙʦʚʘʥʠʷ ʅʈɹ-06 ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʣʠʩʴ ʥʘ ʢʘʞʜʦʤ ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʴʩʢʦʤ ʵʪʘʧʝ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ  ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʨʝʜʩʪʚʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʠ ʩʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʜʦʟʠʤʝʪ-

ʨʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. ʆʙʨʘʟʮʳ  ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʪʙʠʨʘʣʠʩʴ ʧʨʠ ʩʦ-

ʙʣʶʜʝʥʠʠ ʧʨʘʚʠʣ ʠ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʙʨʘʟʮʳ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ  

ʚ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʨʘʜʠʘʮʠʦʥʥʦ-ʟʘʠɦʪʥʳʭ ʙʦʢʩʘʭ ʩ ʧʝʨʯʘʪʢʘʤʠ ʠʣʠ ʤʘʥʠʧʫʣʷʪʦ-

ʨʘʤʠ  ʠ ʩ ʟʘʱʠʪʥʳʤ ʧʣʝʢʩʠʛʣʘʩʦʚʳʤ ʵʢʨʘʥʦʤ (ɻʆʉʊ 23309-78). ɼʣʷ ʟʘʱʠʪʳ ʦʪ 

ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʪʘʢʞʝ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʤʝʪʦʜ, ʢʦʪʦ-

ʨʳʡ ʧʦʣʥʦʩʪʴʶ ʧʨʠʤʝʥʠʤ ʢʦ ʚʩʝʤ ʚʠʜʘʤ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʤ ʩ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ ï ʵʪʦ ʚʣʠʷʥʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʚʨʝʤʝʥʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ.  

2.1.2. ʍʠʤʠʢʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ  

ʤʘʪʝʨʠʘʣʦʚ 

ʍʠʤʠʯʝʩʢʠʝ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʤʘʪʝ-

ʨʠʘʣʦʚ ʦʧʨʝʜʝʣʝʥʳ ʪʘʢʠʤʠ ʤʝʪʦʜʘʤʠ ʭʠʤʘʥʘʣʠʟʘ, ʢʘʢ: 

- ʤʝʪʦʜ ʧʣʘʤʝʥʥʦʡ ʘʪʦʤʥʦʡ ʘʙʩʦʨʙʮʠʠ ɸɸS ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʪʦʤʥʦ-ʘʙ-

ʩʦʨʙʮʠʦʥʥʦʛʦ ʩʧʝʢʪʨʦʤʝʪʨʘ Perkin Elmer ï ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʸʣʳʭ ʤʝ-

ʪʘʣʣʦʚ;  

- ʩʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʠʡ ʤʝʪʦʜ; 

- ʚʝʩʦʚʦʡ ʤʝʪʦʜ; 

- ʢʦʤʧʣʝʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ï ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʷ ʘʣʶʤʠʥʠʷ; 

- ʤʝʪʦʜ ʧʣʘʤʝʥʥʦʡ ʬʦʪʦʤʝʪʨʠʠ ï ʦʧʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʵʣʝʤʝʥʪʥʦʛʦ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ï ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʷ ʱʝʣʦʯʥʳʭ ʠ ʱʸʣʦʯʥʦʟʝʤʝʣʴʥʳʭ ʤʝ-

ʪʘʣʣʦʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʙ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʙ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʝʨʝʥʦʩʥʦʡ ʩʧʝʢʪʨʦʤʝʪʨ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ - ʌʫʨʴʝ-ʩʧʝʢʪʨʦʤʝʪʨ HAZMAT -ID ʧʨʦʠʟʚʦʜʩʪʚʘ USA. 
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ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʥʪʛʝʥʦʬʘʟʦʚʦʛʦ ʘʥʘʣʠʟʘ ʧʦʜʛʦʪʘʚʣʠʚʘʣʠ  ʧʨʦʙʳ ʚ ʚʠʜʝ 

ʧʦʨʦʰʢʘ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʩʪʠʨʘʷ ʧʨʦʙʳ ʚ ʘʛʘʪʦʚʦʡ ʩʪʫʧʢʝ. ʇʦʩʣʝ ʧʦʜʛʦʪʦʚʢʠ 

ʧʦʨʦʰʢʘ ʚ ʘʛʘʪʦʚʦʡ ʩʪʫʧʢʝ ʝʸ ʧʨʦʤʳʚʘʣʠ ʧʦ ʜʚʘ ʨʘʟʘ ʩʥʘʯʘʣʘ ʘʮʝʪʦʥʦʤ, ʟʘʪʝʤ 

ʵʪʘʥʦʣʦʤ ʜʣʷ ʫʜʘʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʡ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʦʙʨʘʟʮʘ. ʇʦʨʦʰʦʢ ʥʘʩʳ-

ʧʘʣʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʘʨʝʪʢʠ ʫʩʪʨʦʡʩʪʚʘ  ʨʘʚʥʦʤʝʨʥʳʤ ʪʦʥʢʠʤ ʩʣʦʝʤ, ʯʪʦʙʳ 

ʧʦʢʨʳʪʴ ʠʤ ʮʝʥʪʨʘʣʴʥʫʶ ʠ ʘʢʪʠʚʥʫʶ ʦʙʣʘʩʪʴ ʢʘʨʝʪʢʠ. ʉʪʘʙʠʣʴʥʦʡ ʘʜʛʝʟʠʠ (ʧʨʠ-

ʣʠʧʘʥʠʷ) ʧʦʨʦʰʢʦʚ  ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʣʘʩʴ  ʥʘʥʝʩʝʥʠʝʤ  ʥʘ ʥʝʸ 3-5 ʢʘ-

ʧʝʣʴ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʧʠʧʝʪʢʦʡ, ʧʦʩʣʝ ʠʩʧʘʨʝʥʠʷ  ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ  ʢʘʨʝʪʢʘ ʩ 

ʦʙʨʘʟʮʦʤ ʧʦʤʝʱʘʣʘʩʴ ʚ ʩʧʝʢʪʨʦʤʝʪʨ ʜʣʷ ʩʥʷʪʠʷ ʜʠʬʨʘʢʪʦʛʨʘʤʤ. ɼʠʘʧʘʟʦʥ ʩʥʷ-

ʪʠʷ ʜʠʬʨʘʢʪʦʛʨʘʤʤ ʩʦʩʪʘʚʣʷʣ 10-80 ʛʨʘʜʫʩʦʚ  ʠ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʚ  ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʯʸʪʯʠʢʘ. 

ʈʝʥʪʛʝʥʦʬʘʟʦʚʳʡ ʘʥʘʣʠʟ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠ  ʥʘ ʜʠʬʨʘʢ-

ʪʦʤʝʪʨʝ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ "ɼʈʆʅ-1.5" (KŬ-ʠʟʣʫʯʝʥʠʝ ʤʝʜʥʦʝ), ʛʜʝ ʣʠ-

ʥʠʠ ʢʘʞʜʦʡ ʬʘʟʳ  ʠʤʝʣʠ ʨʘʟʣʠʯʥʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʚ ʚʠʜʝ ʜʠ-

ʬʨʘʢʪʦʛʨʘʤʤ. 

ʈʝʥʪʛʝʥʦʩʧʝʢʪʨʘʣʴʥʳʡ ʤʝʪʦʜʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ  ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʦʙʨʘʟʮʘʭ 

ʠʭ ʭʠʤʠʯʝʩʢʠʭ ʩʦʩʪʘʚʦʚ, ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʦʙʦʨʫʜʦʚʘʥʠʝ - ʩʧʝʢʪʨʦʤʝʪʨ ʉʇɽʂ-

ʊʈʆʉʂɸʅ-ʄɸʂʉ-GF2E. 

ɻʘʤʤʘ-ʩʲʸʤʢʘ - ʧʨʦʚʦʜʠʣʘʩʴ ʧʝʰʢʦʤ ʩ ʥʝʧʨʝʨʳʚʥʳʤ ʧʨʦʩʣʫʰʠʚʘʥʠʝʤ 

ʤʝʞʜʫ ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʪʦʯʢʘʤʠ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʘʞʜʳʤ ʧʨʦʬʠʣʝʤ ʠ ʪʦʯʢʦʡ 

ʠʟʤʝʨʝʥʠʷ ʙʳʣʦ ʚʳʙʨʘʥʦ  ʥʘ ʦʩʥʦʚʝ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʠʩʩʣʝʜʫʝʤʳʭ ʭʚʦʩʪʦʭʨʘʥʠ-

ʣʠʱ ʠ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ  ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ. ɿʘʤʝʨʳ  ʦʩʫʱʝʩʪʚ-

ʣʷʣʠ  ʩ ʧʦʤʦʱʴʶ ʧʦʨʪʘʪʠʚʥʦʛʦ ʧʝʨʝʥʦʩʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʩʧʝʢʪʨʦʤʝʪʨʘ 

"INSPECTOR-1000" ʘʤʝʨʠʢʘʥʩʢʦʡ ʬʠʨʤʳ CANBERRA INDUSTRIES, Inc. 

ʆʧʨʝʜʝʣʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. ɺ ʠʩʩʣʝʜʫʝʤʳʭ 

ʦʙʨʘʟʮʘʭ  ʧʨʠʨʦʜʥʳʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʥʫʢʣʠʜʳ ʦʧʨʝʜʝʣʷʣʠ ʩʧʝʢ-

ʪʨʘʣʴʥʳʤ ʤʝʪʦʜʦʤ  ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʝʪʝʢʪʠ-

ʨʦʚʘʥʠʷ ɔ-ʠʟʣʫʯʝʥʠʷ ʩ ʚʩʪʨʦʝʥʥʳʤ  ʘʥʘʣʠʟʘʪʦʨʦʤ ʠʤʧʫʣʴʩʦʚ "NOKIAJ". ɺ ʦʙ-

ʨʘʟʮʘʭ ʦʧʨʝʜʝʣʷʣʠʩʴ ʘʢʪʠʚʥʦʩʪʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ï 226Ra, 232Th, 210Pb, 210Po.    



 

81 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʦʚ  ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ  ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʚʝʩʳ SARTORIUS-LA-230P ï ɻ ʣʝʢʪʨʦʥʥʳʝ  ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠ ʨʅ-ʤʝʪʨ ʩʦ ʩʪʝʢʣʷʥ-

ʥʳʤ ʵʣʝʢʪʨʦʜʦʤ ʤʘʨʢʠ Multi -parameter analyser Eijkelkamp 18.28. ʂʘʣʠʙʨʦʚʢʫ 

ʨʅ-ʤʝʪʨʘ ʙʫʬʝʨʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʨʅ ʄɽʊʊɽʈ ʊʆʃɽɼʆ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʝʨʝʜ 

ʢʘʞʜʦʡ ʩʝʨʠʝʡ ʦʧʳʪʦʚ.   

ʆʙʲʸʤʥʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʘʥʘ. ʆʙʨʘʟʮʳ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘ-

ʣʦʚ ʦʪʙʠʨʘʣʠʩʴ ʦʙʲʸʤʦʤ 0.1-10 ʤʣ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ ʫʨʘʥʘ. 

ɽʩʣʠ ʦʙʲʸʤ ʦʙʨʘʟʮʘ  ʩʦʩʪʘʚʣʷʣ <10.0 ʤʣ, ʪʦ ʢ ʦʙʨʘʟʮʫ ʧʨʠʣʠʚʘʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥ-

ʥʫʶ ʚʦʜʫ, ʜʦʚʦʜʷ ʜʦ 10.0 ʤʣ. ɺ ʧʦʜʢʠʩʣʝʥʥʳʡ ʦʙʨʘʟʝʮ ʧʨʠʣʠʚʘʣʠ ʘʤʤʠʘʢ 25-

ʧʨʦʮʝʥʪʥʳʡ (1 ʢʘʧʣʶ), ʤʦʯʝʚʠʥʫ 30-ʧʨʦʮʝʥʪʨʫʶ (1 ʢʘʧʣʶ), Ὄὖὕ ʧʣʦʪʥʦʩʪʴʶ 

1.61 (15 ʤʣ), ʠ ʩʤʝʩʴ  ʥʘʛʨʝʚʘʣʠ ʜʦ ʢʠʧʝʥʠʷ.  ɺ ʛʦʨʷʯʠʡ ʨʘʩʪʚʦʨ ʜʦʙʘʚʣʷʣʠ 2-

ʧʨʦʮʝʥʪʥʳʡ ʧʝʨʤʘʥʛʘʥʘʪ ʢʘʣʠʷ ʧʦ ʢʘʧʣʷʤ ʜʦ  ʩʦʭʨʘʥʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʦʢʨʘʰʠ-

ʚʘʥʠʷ, ʜʦʙʘʚʣʷʣʠ 10-ʧʨʦʮʝʥʪʥʫʶ ʩʦʣʴ ʄʦʨʘ (Fe(NH4)2(SO4)2) ʚ ʢʦʣʠʯʝʩʪʚʝ 5 ʤʣ. 

ʇʦʣʫʯʝʥʥʫʶ ʩʤʝʩʴ ʦʭʣʘʞʜʘʣʠ ʜʦ 15-20ÁC, ʜʘʣʝʝ ʦʢʠʩʣʷʣʠ 5-ʧʨʦʮʝʥʪʥʳʤ 

ʥʘʪʨʠʝʤ ʘʟʦʪʥʦʢʠʩʣʳʤ ʚ ʢʦʣʠʯʝʩʪʚʝ 5 ʤʣ, ʨʘʩʪʚʦʨ ʧʝʨʝʤʝʰʠʚʘʣʠ ʠʥʪʝʥʩʠʚʥʳʤ 

ʚʩʪʨʷʭʠʚʘʥʠʝʤ ʜʦ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʝʱʸ 30 ʩʝʢʫʥʜ, ʜʦʙʘʚʣʷʣʠ 30-ʧʨʦʮʝʥʪʥʳʡ ʜʠ-

ʘʤʠʜ ʫʛʦʣʴʥʦʡ ʢʠʩʣʦʪʳ (ʤʦʯʝʚʠʥʫ) ʚ ʢʦʣʠʯʝʩʪʚʝ 10 ʤʣ, ʨʘʩʪʚʦʨ ʩʥʦʚʘ ʧʝʨʝʤʝ-

ʰʠʚʘʣʠ ʚʩʪʨʷʭʠʚʘʥʠʝʤ ʜʦ ʧʦʣʥʦʛʦ ʫʜʘʣʝʥʠʷ ʧʫʟʳʨʴʢʦʚ ʚʦʟʜʫʭʘ. ʇʦʣʫʯʝʥʥʳʡ ʪʘ-

ʢʠʤ ʦʙʨʘʟʦʤ ʦʙʨʘʟʝʮ ʦʪʩʪʘʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ ʠ ʪʠʪʨʦʚʘʣʠ 0.001-0,003ʥ 

ʚʘʥʘʜʘʪʦʤ ʘʤʤʦʥʠʷ  ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʪʨʸʭ ʢʘʧʝʣʴʶ ʧʦʣʫʦʢʠʩʣʝʥʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ 

ʜʠʬʝʥʠʣʘʤʠʥʘ ʜʦ ʠʟʤʝʥʝʥʠʷ ʦʢʨʘʰʠʚʘʥʠʷ ʨʘʩʪʚʦʨʘ ʦʪ ʞʸʣʪʦʛʦ ʜʦ ʷʨʢʦ-ʬʠʦʣʝ-

ʪʦʚʦʛʦ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ  ʢʦʣʠʯʝʩʪʚʘ ʫʨʘʥʘ (ʚ ʤʛ) ʚ ʧʦʜʛʦʪʦʚʣʝʥʥʦʤ ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ ʦʙʨʘʟʮʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʳʨʘʞʝʥʠʝ: 

m(U) = 0,119ĿV 

ʛʜʝ, V ï ʦʙʲʸʤ ʠʩʨʘʩʭʦʜʦʚʘʥʥʦʛʦ ʚʘʥʘʜʘʪʘ ʘʤʤʦʥʠʷ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʨʘʟʮʦʚ, ʦʪʦʙʨʘʥʥʳʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙʨʘʟʮʳ ʜʣʷ  

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʙʠʨʘʣʠʩʴ ʠʟ ʨʫʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ "ʊʘʥʟʠʤ", ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʩʝ 

ʦʙʨʘʟʮʳ  ʠʟʤʝʣʴʯʘʣʠ  ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʩʢʦʚʦʛʦ ʠʩʪʠʨʘʪʝʣ ̫ʀɼ-175 (ʅʇʆ 

"ʊʝʭʥʦʢʦʤ"), ʠ ʩ ʧʦʤʦʱʴʶ ʩʠʪʦʚʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ A-20 ʨʘʩʩʝʠʚʘʣʩʷ ʧʦ ʢʣʘʩʩʘʤ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʨʘʟʤʝʨʘʤ ʯʘʩʪʠʮ ʦʙʦʙʱʘʶʪʩʷ ʚ  ʪʘʙʣʠʮʝ 2.1. 
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ʊʘʙʣʠʮʘ 2.1. ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʫʨʘʥʘ ʚʦ ʬʨʘʢʮʠʷʭ ʦʙʨʘʟʮʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

"ʊʘʥʟʠʤ" 

ʌʨʘʢʮʠʠ ʨʫʜʳ ʧʦ ʨʘʟ-

ʤʝʨʘʤ ʯʘʩʪʠʮ, ʤʤ 
- 0,1 

-0,16 

+0,1 

-0,2 

+0,16 

-0,315 

+0,2 
+0,315 × 

ɺʳʭʦʜ ʬʨʘʢʮʠʡ ʧʦ 

ʚʝʩʫ, % 
22,92 41,25 1,66 33,54 0,63 100 

ɺʳʭʦʜ ʬʨʘʢʮʠʡ ʧʦ 

ʚʝʩʫ, ʛ 
220 396 16 322 6 960 

ʉʦʜʝʨʞʘʥʠʝ ʉʘʉʆ3 - 13,98 - 14,48 -  

ʉʦʜʝʨʞʘʥʠʝ ʫʨʘʥʘ, % 0,238 0,215 0,250 0,254 0,258  

 

ʆʙʨʘʟʮʳ ʨʫʜʳ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʳ ʤʝʪʦʜʦʤ ʨʝʥʪʛʝʥʦʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘ-

ʣʠʟʘ (ʨʠʩʫʥʦʢ 2.1).  

 

ʈʠʩʫʥʦʢ 2.1. ï ʈʝʟʫʣʴʪʘʪʳ ʨʝʥʪʛʝʥʦʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʦʙʨʘʟʮʦʚ ʨʫʜʳ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʷ "ʊʘʥʟʠʤ" 

 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʙʨʘʟʮʦʚ ʤʝʪʦʜʦʤ ʨʝʥʪʛʝʥʦʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʦ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʧʝʢʪʨʦʤʝʪʨʘ "SPECTROSCAN-

MAKS-GF2E" (ʪʨʫʙʢʘ ʨʝʥʪʛʝʥʦʚʩʢʘʷ: Ag, ɹʍ-7. ʊʨʫʙʢʘ ʩ ʧʘʨʘʤʝʪʨʘʤʠ: ʩʠʣʘ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦʪʦʢʘ 100 ʤʢɸ, ʥʘʧʨʷʞʝʥʠʝ 40 ʢɺ. ʅʘʧʨʷʞʝʥʠʝ ʚ ʜʝʪʝʢʪʦʨʝ 1586 

ɺ). ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʙʨʘʟʮʦʚ, ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʤʝʪʦʜʦʤ ʨʝʥʪʛʝʥʦʩʧʝʢʪʨʘʣʴ-

ʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʨʠʚʦʜʠʪʩʷ ʚ ʪʘʙʣʠʮʝ 2.2. 
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ʊʘʙʣʠʮʘ 2.2. ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʙʨʘʟʮʦʚ ʨʫʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ "ʊʘʥʟʠʤ" ʧʦ 

ʜʘʥʥʳʤ ʨʝʥʪʛʝʥʦʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 
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ʇʦ ʜʘʥʥʳʤ ʀɻɽʄ ʈɸʅ (ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʧʝʪ-

ʨʦʛʨʘʬʠʠ, ʤʠʥʝʨʘʣʦʛʠʠ ʠ ʛʝʦʭʠʤʠʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ)  ʚ ʫʨʘʥʦʚʳʭ ʨʫ-

ʜʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʝ ʤʠʥʝʨʘʣʳ ï ʫʨʘʥʦʩʠʣʠʢʘʪʳ, 

ʫʨʘʥʦʪʠʪʘʥʘʪʳ, ʨʝʞʝ ʤʠʥʝʨʘʣʳ ʫʨʘʥʠʥʠʪ ʠ ʥʘʩʪʫʨʘʥ. 

ɺ ʫʨʘʥʦʚʳʭ ʨʫʜʘʭ  ʢʨʦʤʝ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʤʠʥʝʨʘʣʦʚ  ʠʤʝʶʪʩʷ ʤʠʥʝ-

ʨʘʣʳ: ʨʫʪʠʣ, ʘʥʪʠʤʦʥʠʪ, ʛʘʣʝʥʠʪ, ʧʠʨʠʪ, ʪʠʪʘʥ- ʠ ʤʘʨʛʘʥʝʮʩʦʜʝʨʞʘʱʠʝ ʤʠʥʝ-

ʨʘʣʳ. ɺ ʫʨʘʥʦʚʳʭ ʨʫʜʘʭ ʚ ʢʘʯʝʩʪʚʝ ʥʝʨʫʜʥʳʭ ʤʠʥʝʨʘʣʦʚ  ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥ-

ʥʳʤʠ ʷʚʣʷʶʪʩʷ ʢʚʘʨʮ ʠ ʢʘʨʙʦʥʘʪʳ. ʋʢʘʟʘʥʥʳʝ ʤʠʥʝʨʘʣʳ  ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʝʥʳ 

ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʤ ʘʥʘʣʠʟʦʤ (ʨʠʩʫʥʦʢ 2.2) ʠ ʭʠʤʘʥʘʣʠʟʦʤ. 

 

ʈʠʩʫʥʦʢ 2.2. ï ʈʝʟʫʣʴʪʘʪʳ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ  ʦʙʨʘʟʮʘ ʨʫʜʳ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʷ "ʊʘʥʟʠʤ" 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʭʠʤʠʢʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʙ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʧʝʨʝʥʦʩʥʦʡ ʩʧʝʢʪʨʦʤʝʪʨ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ - ʌʫʨʴʝ-ʩʧʝʢʪʨʦʤʝʪʨ HAZMAT -ID  

ʧʨʦʠʟʚʦʜʩʪʚʘ USA. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʜʚʘ ʵʪʘʧʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʤʠʥʝʨʘʣʳ ʩʦʩʪʘʚʘ ʨʫʜʳ, ʘ ʥʘ ʚʪʦʨʦʤ ï ʚ ʢʘʞʜʦʤ ʠʟ ʤʠʥʝʨʘʣʦʚ  

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʣʩʷ ʠʭ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʘ ʪʘʢʞʝ ʠʭ ʩʦʜʝʨʞʘʥʠʝ (ʪʘʙ-

ʣʠʮʘ 2.3).   

 

ʊʘʙʣʠʮʘ 2.3. - ʍʠʤʠʢʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʙʨʘʟʮʦʚ ʨʫʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

"ʊʘʥʟʠʤ"  

ʄʠʥʝʨʘʣʳ ʠ ʭʠʤʠʯʝʩʢʠʝ 

ʩʦʝʜʠʥʝʥʠʷ ʚ ʧʨʦʙʘʭ 
ʍʠʤʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ 

ʂʘʣʠʝʚʳʡ ʙʝʥʪʦʥʠʪ Al 2O3Ŀ4SiO2Ŀʅ2ʆĿʂ2O 

ɹʝʡʜʝʣʣʠʪ  (Na,Ca0,5)0,3Al2(Al,Si)4O10(OH)2Ŀnʅ2O 

ʄʦʥʪʤʦʨʠʣʣʦʥʠʪ (ʙʝʥʪʦ-

ʥʠʪʦʚʘʷ ʛʣʠʥʘ, ʩʣʦʠʩʪʳʡ 

ʚʦʜʥʳʡ ʩʠʣʠʢʘʪ ʤʘʛʥʠʷ ʠ 

ʘʣʶʤʠʥʠʷ) 

m{Mg3[Si4O10](OH)2}Ŀ 

p{(Al,Fe3+)2[Si4O10](OH)2}Ŀ nH2O. 

ʉʦʩʪʘʚ, %: MgO - 4-9; Al 2O3 - 11-22; Fe2O3 >5,  

H2O - 12-24%; ʥʝʟʥʘʯʠʝʣʴʥʳʝ ʩʦʜʝʨʞʘʥʠʷ (ʜʦ 

3.5%) ʂ2ʆ, Na2O ʠ ʉʘʆ 

ʀʣʣʠʪ (Al(OH)2((Si,Al)2O5))ĿK(H2O) 

ʂʦʬʬʠʥʠʪ U(SiO4)(OH)4 

ʂʘʦʣʠʥʠʪ  Al 4[Si4O10](OH)8   

ʉʦʜʝʨʘʞʘʥʠʝ ʦʢʩʠʜʦʚ, ʚ %: SiO2 - 46,5; Al 2O3 - 

39,5; ʅ2O - 14 

ʇʠʨʦʬʠʣʣʠʪ  Al 2[OH]2{Si4O10}.  

ʉʦʩʪʘʚ, %: SiO2 ï 64,58; MgO ï 0,48; Al2O3 ï 

29,38; Fe2O3 ï 0,17;  CaO ï 0,38; Na2O ï 0,14 

ʉʘʧʦʥʠʪ  (ʆʅ)4(Si7,34Al0,66{Na0,66})Mg 6O20 
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2.1.3. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʘ ʠʟ ʨʫʜʳ  

ʤʝʩʪʦʨʦʞʜʝʥʠʷ "ʊʘʥʟʠʤ"  

ɿʘʣʝʞʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ "ʊʘʥʟʠʤ" ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʦʩʥʦʚʥʦʤ ʫʨʘʥʦʩʠʣʠʢʘʪʘʤʠ ʠ ʫʨʘʥʦʪʠʪʘʥʘʪʘʤʠ. ʃʦʢʘʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʧʨʝʩʪʘʚ-

ʣʝʥʳ ʫʨʘʥʠʥʠʪ ʠ ʥʘʩʪʫʨʘʥ. ʂʨʦʤʝ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʤʠʥʝʨʘʣʦʚ  ʠʤʝʶʪʩʷ ʤʠʥʝ-

ʨʘʣʳ: ʨʫʪʠʣ, ʘʥʪʠʤʦʥʠʪ, ʛʘʣʝʥʠʪ, ʧʠʨʠʪ, ʪʠʪʘʥ- ʠ ʤʘʨʛʘʥʝʮʩʦʜʝʨʞʘʱʠʝ ʤʠʥʝ-

ʨʘʣʳ. ɺ ʫʨʘʥʦʚʳʭ ʨʫʜʘʭ ʚ ʢʘʯʝʩʪʚʝ ʥʝʨʫʜʥʳʭ ʤʠʥʝʨʘʣʦʚ  ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥ-

ʥʳʤʠ ʷʚʣʷʶʪʩʷ ʢʚʘʨʮ ʠ ʢʘʨʙʦʥʘʪʳ. 

ʊʠʪʘʥʘʪʳ ʫʨʘʥʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʨʠʩʪʘʣʣʳ  ʚ ʚʠʜʝ ʫʜʣʠʥʸʥʥʳʭ ʧʨʠʟʤ, ʚ ʦʩ-

ʥʦʚʥʦʤ ʧʣʘʩʪʠʥʯʘʪʳʝ ʠʣʠ ʚ ʬʦʨʤʝ ʠʛʣ. ʏʘʩʪʦ ʦʥʠ ʦʙʨʘʟʫʶʪ ʩʢʦʧʣʝʥʠʷ ʧʩʝʚʜʦ-

ʞʠʣʦʢ, ʩʨʘʩʪʘʷʩʴ ʚ ʚʠʜʝ ʫʟʢʠʭ ʣʝʥʪ ʚ ʫʜʣʠʥʸʥʥʳʝ ʘʛʨʝʛʘʪʳ. ʇʦ ʨʘʟʤʝʨʘʤ ʢʨʠ-

ʩʪʘʣʣʳ ʫʨʘʥʦʪʠʪʘʥʘʪʦʚ ʩʦʩʪʘʚʣʷʶʪ ʦʪ  ʜʝʩʷʪʳʭ ʜʦ ʩʦʪʳʭ ʜʦʣʝʡ ʤʠʣʣʠʤʝʪʨʘ. ʇʦ 

ʜʘʥʥʳʤ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʘʥʘʣʠʟʘ (ʜʠʘʤʝʪʨ ʢʨʘʪʝʨʘ 30-55 ʤʠʢʨʦʥ) ʚʳʷʚ-

ʣʝʥ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʫʨʘʥʦʪʠʪʘʥʘʪʦʚ ï ʵʪʦ ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ  ʭʨʦʤ 

ὅὶȟ ʥʠʢʝʣʴ ὔὭ, ʠʪʪʨʠʡ ὣ, ʚʘʥʘʜʠʡ ὠ, ʩʪʨʦʥʮʠʡ Ὓὶ, ʩʚʠʥʝʮ ὖὦ,  ʤʘʛʥʠʡ 

ὓὫ, ʢʘʣʴʮʠʡ  ὅὥ, ʘʣʶʤʠʥʠʡ ὃὰ, ʢʨʝʤʥʠʡ ὛὭ, ʫʨʘʥ Ὗ, ʪʠʪʘʥ ὝὭ. ʊʘʢ ʢʘʢ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʤʠʥʝʨʘʣʘʭ ʫʨʘʥʘʪʦʪʠʪʘʥʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʦʣʠʯʝʩʪʚʘ ʢʨʝʤ-

ʥʠʷ,  ʪʦ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʚ ʠʭ ʩʦʩʪʘʚʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʠʥʝʨʘʣʳ ʩʣʦʞʥʦʛʦ ʩʦ-

ʩʪʘʚʘ - ʫʨʘʥʦ-ʩʠʣʠʢʘʪʦ-ʪʠʪʘʪʘʥʳ. 

ʉʠʣʠʢʘʪʳ ʫʨʘʥʘ ʚ ʥʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʪʘʢʨʠʩʪʘʣʣʘʤʠ ʪʘʙʣʠʪʯʘʪʳʭ 

ʬʦʨʤ, ʯʘʩʪʦ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʪʦʣʴʢʦ ʚʥʝʰʥʝʛʦ ʨʘʟʤʝʨʘ, ʠʭ ʚʥʫʪʨʝʥʥʷʷ ʯʘʩʪʴ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʥʝʨʫʜʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ. ʂʨʠʩʪʘʣʣʳ ʫʨʘʥʦʩʠʣʠʢʘʪʦʚ ʠʤʝʶʪ  ʰʠʨʦʢʠʡ 

ʜʠʘʧʘʟʦʥ ʨʘʟʤʝʨʦʚ ʦʪ ʩʦʪʳʭ ʜʦ ʪʳʩʷʯʥʳʭ ʜʦʣʝʡ ʤʠʣʣʠʤʝʪʨʘ. ʉʦʛʣʘʩʥʦ ʩʧʝʢ-

ʪʨʘʣʴʥʦʤʫ ʣʘʟʝʨʥʦʤʫ ʘʥʘʣʠʟʫ ʙʳʣ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʭʠʤʩʦʩʪʘʚ ʤʠʥʝʨʘʣʦʚ ʫʨʘ-

ʥʦʩʠʣʠʢʘʪʦʚ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʝʥ ʫʨʘʥʦʤ, ʢʨʝʤʥʠʝʤ (ʜʝʩʷʪʳʝ ʜʦʣʠ ʧʨʦʮʝʥʪʘ),  

ʞʝʣʝʟʦʤ, ʪʠʪʘʥʦʤ, ʢʘʣʴʮʠʝʤ  (ʩʦʪʳʝ ʜʦʣʠ ʧʨʦʮʝʥʪʘ). 

ʂʨʠʩʪʘʣʣʳ ʤʠʥʝʨʘʣʘ ʫʨʘʥʠʥʠʪʘ ʠʤʝʶʪ ʨʘʟʤʝʨʳ ~0.1 ʤʤ ʠ ʢʨʠʩʪʘʣʣʳ  

ʪʘʢʞʝ ʠʤʝʶʪ ʢʫʙʠʯʝʩʢʫʶ ʠʣʠ ʧʨʠʟʤʘʪʠʯʝʩʢʫʶ ʬʦʨʤʳ. ʕʪʦʪ ʤʠʥʝʨʘʣ ʤʦʞʝʪ ʦʙ-

ʨʘʟʦʚʳʚʘʪʴ ʩʦʚʤʝʩʪʥʦ ʩ ʤʠʥʝʨʘʣʦʤ ʙʨʘʥʥʝʨʠʪʦʤ ʢʫʣʠʩʥʳʝ ʣʠʥʟʳ ʥʝʙʦʣʴʰʠʭ 

ʨʘʟʤʝʨʦʚ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʜʦʣʴ ʩʣʦʸʚ  ʜʨʫʛʠʭ ʤʠʥʝʨʘʣʦʚ. ʄʠʥʝʨʘʣ 
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ʥʘʩʪʫʨʘʥ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʨʫʜʝ ʧʝʨʝʩʝʢʘʶʱʠʤʠʩʷ ʤʠʢʨʦʞʠʣʢʘʤʠ; ʝʛʦ ʣʦʢʘʣʴʥʳʝ  

ʚʢʨʘʧʣʝʥʠʷ ʠʤʝʶʪ ʟʦʥʘʣʴʥʫʶ ʧʦʯʢʦʚʠʜʥʫʶ ʩʪʨʫʢʪʫʨʫ. 

ɸʚʪʦʨʳ [14] ʦʧʨʝʜʝʣʠʣʠ ʚ ʨʫʜʝ ʫʢʘʟʘʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʪʘʢʞʝ ʩʝʪʴ ʤʝʣ-

ʢʠʭ ʢʘʣʴʮʠʪ-ʭʣʦʨʠʪ-ʧʠʨʠʪʦʚʳʭ ʠ  ʘʣʴʙʠʪ-ʛʝʤʘʪʠʪʦʚʳʭ ʧʨʦʞʠʣʢʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ  ʙʦʣʴʰʠʥʩʪʚʦ ʤʠʥʝʨʘʣʦʚ, ʩʣʘʛʘʶʱʠʭ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʝ ʵʡʟʠ-

ʪʦʚʳʝ  (ʘʣʴʙʠʪʠʪʦʚʳʝ) ʣʪʣʦʞʝʥʠʷ, ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ  ʥʘ ʢʘʨʙʦʥʘʪʥʦʡ,  ʘʣʴ-

ʙʠʪʥʦʡ ʠ ʢʚʘʨʮʝʚʦʡ ʩʪʘʜʠʷʭ ʦʙʨʘʟʦʚʘʥʠʷ ʤʠʥʝʨʘʣʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʤʠʥʝʨʘʣʳ ʢʘʨ-

ʙʦʥʘʪʥʦʡ ʩʪʘʜʠʠ ʷʚʣʷʶʪʩʷ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʥʘ ʘʣʴʙʠʪʦ-ʢʚʘʨʮʘʤʠ. ʊʘʢʞʝ ʚ ʨʫʜʝ 

ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʨʫʜʦʦʙʨʘʟʫʶʱʠʭ ʤʠʥʝʨʘʣʦʚ  ʥʘʟʳʚʘʶʪ ʙʨʘʥʥʝʨʠʪʳ ʠ  ʢʦʬ-

ʬʠʥʠʪʳ [14].  

ʄʠʥʝʨʘʣʳ ʩʦʩʪʘʚʘ ʫʨʘʥʦʚʳʭ ʨʫʜ ʚ ʦʩʥʦʚʥʦʤ  ʧʦ ʩʚʦʠʤ ʬʦʨʤʘʤ ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʤʠʥʝʨʘʣʴʥʳʡ ʪʠʧ ʫʨʘʥ-ʪʠʪʘʥʦʚʳʭ ʤʠʥʝʨʘʣʦʚ. ʈʫʜʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʷ "ʊʘʥʟʠʤ"  ʩʦʜʝʨʞʘʪ ʚ ʦʩʥʦʚʥʦʤ ʦʙʳʯʥʳʡ ʫʨʘʥ, ʭʦʪʷ ʙʦʛʘʪʳʝ ʜʨʫ-

ʛʠʤʠ  ʤʠʥʝʨʘʣʘʤʠ ʟʦʥʳ ʪʘʢʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʭʟʜʝʩʴ ʚ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ. 

ʈʫʜʫ ʚʳʱʝʣʘʯʠʚʘʣʠ ʠʟ ʨʘʩʯʸʪʘ ʜʦʙʘʚʦʢ ὌὛὕ ʦʪ 100 ʜʦ 600 ʢʛ/ʪʦʥʥʫ, ʚ 

ʢʘʯʝʩʪʚʝ ʨʝʘʛʝʥʪʦʚ-ʦʢʠʩʣʠʪʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʢʩʠʜ ʤʘʨʛʘʥʮʘ (IV) ʠʣʠ ʘʟʦʪʥʫʶ 

ʢʠʩʣʦʪʫ. ʇʫʣʴʧʘ ʚʳʱʝʣʘʯʠʚʘʣʘʩʴ ʩʝʨʥʦʡ ʢʠʩʣʦʪʦʡ ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʘʭ 

(Ű=6 ʯ, ʊ=60-75Áʉ, ɾ:ʊ=2:1). ɿʘʪʝʤ ʧʦʩʣʝ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʧʦʣʫʯʘʣʠ ʪʚʸʨʜʳʡ 

ʦʩʪʘʪʦʢ, ʧʨʦʤʳʚʘʣʠ ʝʛʦ ʜʚʘʞʜʳ ʚ ʩʦʦʪʥʦʰʝʥʠʠ ɾ:ʊ=1:1 [19]. ʋʨʘʥ ʚʳʜʝʣʷʣʠ ʠʟ 

ʚʳʱʝʣʘʯʠʚʘʶʱʠʭ ʨʘʩʪʚʦʨʦʚ ʤʝʪʦʜʘʤʠ ʩʦʨʙʮʠʠ, ʵʢʩʪʨʘʢʮʠʠ ʠ ʩʘʞʜʝʥʠʷ. 

ʇʨʠ ʜʦʙʳʯʝ ʫʨʘʥʦʩʦʜʝʨʞʘʱʝʡ ʨʫʜʳ  ʠʟ ʰʘʭʪ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ  

ʧʨʘʢʪʠʢʫʝʪʩʷ ʝʸ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ ʚʦʜʦʡ ʚ ʮʝʣʷʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʝ-

ʚʦʟʢʠ (ʯʪʦʙʳ ʩʦʢʨʘʪʠʪʴ ʧʳʣʝʥʠʝ ʨʫʜʳ), ʚ ʚʦʜʫ ʜʦʙʘʚʣʷʶʪ ʥʝʢʦʪʦʨʳʝ ʢʦʣʠʯʝʩʪʚʘ 

ʢʘʨʙʦʥʘʪʥʳʭ ʫʨʘʥʠʣʦʚʳʭ ʩʦʣʝʡ (0.018-0.025 ʛ/ʣʠʪʨ). ʕʪʠ ʚʦʜʳ ʪʘʢʞʝ ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ  ʧʦʣʫʯʝʥʠʷ ʫʨʘʥʘ, ʜʣʷ ʵʪʦʛʦ ʥʘ ʧʣʦʱʘʜʢʝ ʰʘʭʪʳ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʦʨʙʮʠʶ ʫʨʘʥʘ ʥʘ ʘʥʠʦʥʠʪʥʦʡ ʩʤʦʣʝ ɸʄ(ʧ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʝʟ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʭ ʚʣʦʞʝʥʠʡ  ʠʟʚʣʝʢʘʪʴ ʦʧʨʝʜʝʣʸʥʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʫʨʘʥʘ ʧʝʨʝʜ ʦʩ-

ʥʦʚʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ. 

ʋʚʝʣʠʯʝʥʠʝ  ʩʦʜʝʨʞʘʥʠʷ  ὌὛὕ ʦʪ 100 ʜʦ 600 ʢʛ/ʪʦʥʥʫ  ʩʧʦʩʦʙʩʪʚʫʝʪ  ʫʚʝ-

ʣʠʯʝʥʠʶ ʠʟʚʣʝʯʝʥʠ ̫ʫʨʘʥʘ, ʤʘʢʩʠʤʫʤ ʩʦʩʪʘʚʣʷʝʪ  ʧʨʠ 600   ʢʛ/ʪʦʥʥʫ  ὌὛὕ 
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93.27% ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʙʘʚʢʘʭ ʢʠʩʣʦʪʳ - ὌὛὕ Ὄὖὕ φππςφ ̋ Ⱦ̄

̓̏̎̎̔  [19].  

ʀʟʚʣʝʯʝʥʠʝ ʫʨʘʥʘ ʠʟ ʫʨʘʥʦʩʦʜʝʨʞʘʱʝʡ ʨʫʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ "ʊʘʥʟʠʤ" 

ʠʤʝʝʪ ʨʷʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʏʪʦʙʳ ʩʵʢʦʥʦʤʠʪʴ ʘʤʤʠʘʯʥʫʶ ʚʦʜʫ ʠ 

ʧʦʣʫʯʠʪʴ ʯʠʩʪʳʡ ʙʝʟ ʧʨʠʤʝʩʝʡ ʞʸʣʪʳʡ ʢʝʢ, ʥʘʤʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ  ʜʣʷ ʫʜʘʣʝʥʠʷ 

ʧʨʠʤʝʩʝʡ ʠ  ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʚ ʜʝʩʦʨʙʘʪ ʚʚʦʜʠʪʴ 

ʦʢʩʠʜ ʢʘʣʴʮʠʷ CaO. ʉʭʝʤʘʪʠʯʥʦ  ʧʦʣʫʯʝʥʠʝ ʞʸʣʪʦʛʦ ʢʝʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʢ-

ʩʠʜʘ ʢʘʣʴʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.3. 

 

ʈʠʩʫʥʦʢ 2.3. ï ʇʦʣʫʯʝʥʠʝ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʢ-

ʩʠʜʘ ʢʘʣʴʮʠʷ 

 

ʇʨʠʥʮʠʧ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ɺ ʧʝʨʚʫʶ 

ʢʦʣʦʥʥʫ ʟʘʛʨʫʞʘʶʪ ʠʩʭʦʜʥʳʡ ʜʝʩʦʨʙʘʪ, ʟʘʧʦʣʥʷʷ 2/3 ʦʙʲʸʤʘ ʢʦʣʦʥʥʳ. ɺ ʢʦ-

ʣʦʥʥʫ  ʧʦʨʮʠʦʥʥʦ ʧʨʠ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʜʦʙʘʚʣʷʶʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʟʤʝʣʴʯʸʥ-

ʥʳʡ ʦʢʩʠʜ ʢʘʣʴʮʠʷ, ʩ ʨʅ=2.5-3. ʕʪʦʪ ʧʨʦʮʝʩʩ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʧʘʜʝʥʠʝʤ ʚ ʦʩʘ-

ʜʦʢ ʨʘʟʣʠʯʥʳʭ ʧʨʠʤʝʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʝʨʥʦʢʠʩʣʦʛʦ ʞʝʣʝʟʘ. 
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ɿʘʪʝʤ ʚʝʩʴ ʦʙʲʸʤ ʨʘʩʪʚʦʨʘ ʬʠʣʴʪʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʬʠʣʴʪʨʦʚʘʣʴʥʦʛʦ 

ʧʨʝʩʩʘ ʠ ʟʘʢʘʯʠʚʘʝʪʩʷ ʚ ʢʦʣʦʥʢʫ  ˉ2. ʊʚʸʨʜʳʝ ʧʨʠʤʝʩʠ, ʩʢʦʧʠʚʰʠʝʩʷ ʚ ʬʠʣʴʪʨʦ-

ʚʘʣʴʥʦʤ ʧʨʝʩʩʝ  ʠ ʛʠʧʩ ʧʨʦʤʳʚʘʶʪ ʚʦʜʦʡ  ʜʣʷ ʫʜʘʣʝʥʠʷ  ʠʟ ʥʠʭ ʦʩʪʘʪʢʦʚ ʫʨʘʥʦ-

ʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʦʣʫʯʘʶʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʢʝʢʠ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʥʠʝ 

ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʤʠʥʠʤʘʣʴʥʦ, ʢʦʪʦʨʳʝ ʩʢʣʘʜʠʨʫʶʪʩʷ ʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʢʦʣʦʥʢʝ ˉ2 ʥʘʭʦʜʠʪʩʷ ʦʯʠʱʝʥʥʳʡ ʦʪ ʧʨʠʤʝʩʝʡ ʠ  ʦʪ-

ʬʠʣʴʪʨʦʚʘʥʥʳʡ ʜʝʩʦʨʙʘʪ, ʠ ʜʦʙʘʚʣʷʶʪ ʦʧʨʝʜʝʣʸʥʥʳʡ ʦʙʲʸʤ ʘʤʤʠʘʯʥʦʡ ʚʦʜr, 

ʜʦʚʦʜʷ ʚʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʢʦʣʦʥʥʝ ˉ2 ʜʦ ʨʅ=7-8, ʧʨʠ ʵʪʦʤ ʚ ʢʦʣʦʥʢʝ ˉ2 

ʫʨʘʥ ʧʦʣʥʦʩʪʴʶ ʚʳʧʘʜʘʝʪ ʚ ʦʩʘʜʦʢ ʠʟ ʨʘʩʪʚʦʨʘ ʚ ʚʠʜʝ ʜʠʫʨʘʥʘʪʘ ʘʤʤʦʥʠʷ.  

ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ, ʧʦʟʚʦʣʷʷ  ʤʝʪʦʜʦʤ ʦʩʘʞʜʝʥʠʷ 

ʠʟʚʣʝʢʘʪʴ ʫʨʘʥ ʜʦ 99%. ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʦʡ ʪʝʭʥʦʣʦ-

ʛʠʠ ʦʙʦʙʱʘʶʪʩʷ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ 2.4. 

 

ʊʘʙʣʠʮʘ 2.4. ï ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʩʘʞʜʝʥʠʶ ʠʟ ʜʝʩʦʨ-

ʙʘʪʘ ʜʠʫʨʘʥʘʪʘ ʘʤʤʦʥʠʷ (ʨʅ=0.5, ʢʠʩʣʦʪʥʦʩʪʴ 184 ʛ/ʣʠʪʨ) 

ˉ 

ʦʧʳʪʘ 
ʨʅ ʊ:ɾ 

ʈʘʩʭʦʜ 

ʉʘʆ, ʛ 

ʨʅ ʨʘʩ-

ʪʚʦʨʘ 

ʈʘʩʭʦʜ 

NH4OH, 

ʤʣ 

ʆʙʲʸʤ ʜʝ-

ʩʦʨʙʘʪʘ, 

ʤʣ 

ʄʘʪʦʯʥʠʢ 

ʦʩʘʞʜʝʥʠʷ 

U, ʛ/ʣ 

Ὗὕ, % 

U Fe 

1 1.15 2:1 33 8.0 16.0 250 0.010 59 1.50 

2 1.52 2:1 35 8.5 9.0 250 0.004 61 2.00 

3 1.15 2:1 1353 8.0 33.0 200 0.004 62 1.60 

4 2.05 2:1 467 8.6 3.5 200 0.004 66 0.26 

 

ʕʪʦʪ ʧʨʦʮʝʩʩ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʧʘʜʝʥʠʝʤ ʚ ʦʩʘʜʦʢ ʨʘʟʣʠʯʥʳʭ ʧʨʠʤʝʩʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʝʨʥʦʢʠʩʣʦʛʦ ʞʝʣʝʟʘ. 

ɿʘʪʝʤ ʚʝʩʴ ʦʙʲʸʤ ʨʘʩʪʚʦʨʘ ʬʠʣʴʪʨʫʝʪʩʷ ʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʦʤ ʧʨʝʩʩʝ ʠ ʧʝʨʝ-

ʢʘʯʠʚʘʝʪʩʷ ʚ ʢʦʣʦʥʢʫ ˉ2. ʊʚʸʨʜʳʝ ʧʨʠʤʝʩʠ ʠ ʛʠʧʩ, ʦʩʘʜʠʚʰʠʝʩʷ ʥʘ ʬʠʣʴʪʨʦ-

ʚʘʣʴʥʦʤ ʧʨʝʩʩʝ, ʧʨʦʤʳʚʘʶʪʩʷ ʚʦʜʦʡ  ʜʣʷ ʫʜʘʣʝʥʠʷ  ʠʟ ʥʠʭ ʦʩʪʘʪʢʦʚ ʫʨʘʥʦʩʦʜʝʨ-

ʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʠ ʢʝʢʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ 

ʩʦʝʜʠʥʝʥʠʡ  ʚʳʚʦʟʷʪʩʷ ʥʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ. 
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ʆʢʩʠʜ ʢʘʣʴʮʠʷ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʧʦʛʣʦʪʠʪʝʣʝʤ ʚʦʜʳ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʉʘ(ʆʅ)2, ʠ ʧʨʠ ʵʪʦʤ ʚ ʨʘʩʪʚʦʨʝ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʪ. ʇʦʣʫʯʝʥʥʳʝ 

ʦʩʘʜʢʠ ʧʦʩʣʝ ʧʨʦʤʳʚʘʥʠʷ ʜʦʙʘʚʣʷʶʪʩʷ ʢ ʨʘʩʪʚʦʨʫ, ʜʦʚʦʜʷ ʝʛʦ ʜʦ ʠʩʭʦʜʥʦʛʦ ʦʙʲ-

ʸʤʘ. ɿʘʪʝʤ ʠʟ ʚʪʦʨʦʡ ʢʦʣʦʥʥʳ ʚʝʩʴ ʝʸ ʦʙʲʸʤ ʧʝʨʝʥʦʩʠʪʩʷ ʥʘ ʜʣʷ ʬʠʣʴʪʨʘʮʠʠ ʥʘ 

ʬʠʣʴʪʨ-ʧʨʝʩʩ. ʄʘʪʦʯʥʳʝ ʨʘʩʪʚʦʨʳ, ʩʦʜʝʨʞʘʱʠʝ ʤʠʥʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʫʨʘʥʘ, ʩʙʨʘʩʳʚʘʶʪʩʷ ʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ, ʘ ʠʟ ʬʠʣʴʪʨ-ʧʨʝʩʩʘ ʠʟʚʣʝʢʘʝʪʩʷ  Ὗὕ 

ʚ ʚʠʜʝ  ʞʸʣʪʦʛʦ ʢʝʢʘ ʠ ʜʘʣʝʝ ʚʳʩʫʰʠʚʘʝʪʩʷ  ʩ ʧʦʣʫʯʝʥʠʝʤ ʚʳʩʫʰʝʥʥʦʛʦ ʢʦʥʝʯ-

ʥʦʛʦ ʧʨʦʜʫʢʪʘ (ʨʠʩʫʥʦʢ 2.4). 

ʊʝʭʥʦʣʦʛʠʷ  ʧʦʣʫʯʝʥʠʷ ʞʝʣʪʦʛʦ ʢʝʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʢʩʠʜʘ ʢʘʣʴʮʠʷ  

ʠʤʝʝʪ ʦʪʣʠʯʠʷ ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ ʩʭʝʤ ʠʟʚʣʝʯʝʥʠʷ ὟὕȢ ɺ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʝʡʪʨʘʣʠʟʫʶʪ ʦʢʩʠʜʦʤ ʢʘʣʴʮʠʷ  ʠʟʙʳʪʦʯʥʫʶ ʢʠʩʣʦʪʫ, ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʯʝʛʦ ʨʅ=2.5-3.0 ʜʦʚʦʜʠʪʩʷ ʜʦ  ʨʅ=1.0, ʵʪʘ ʦʧʝʨʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʜ 

ʦʩʘʞʜʝʥʠʝʤ ʜʠʫʨʘʥʘʪʘ ʘʤʤʦʥʠʷ ʘʤʤʠʘʯʥʦʡ ʚʦʜʦʡ. ʇʦʩʣʝ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʠʟ-

ʙʳʪʢʘ ʢʠʩʣʦʪʳ ʜʝʩʦʨʙʮʠʦʥʥʳʝ ʨʘʩʪʚʦʨʳ ʬʠʣʴʪʨʫʶʪʩʷ ʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʦʤ 

ʧʨʝʩʩʝ, ʬʠʣʴʪʨʘʪʳ ʩʦʙʠʨʘʶʪʩʷ ʦʪʜʝʣʴʥʦ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʝʡʪʨʘʣʠʟʫʶʪʩʷ  ʘʤ-

ʤʠʘʯʥʦʡ ʚʦʜʦʡ  ʜʦ ʨʅ=7-8, ʧʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʚʳʜʝʣʝʥʠʝ Ὗὕ.  

ʇʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʦʪʬʠʣʴʪʦʚʳʚʘʶʪ ʝʱʸ ʨʘʟ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʥʝʛʦ  

ʜʠʫʨʘʥʘʪʘ ʘʤʤʦʥʠʷ, ʨʅ ʨʘʩʪʚʦʨʘ ʩʣʝʜʫʝʪ ʧʦʚʳʩʠʪʴ ʩ ʨʅ=1.0 ʜʦ ʨʅ=4-5, ʟʘʪʝʤ 

ʨʘʩʪʚʦʨ ʚʳʜʝʨʞʠʚʘʶʪ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ ʜʣʷ ʚʳʪʨʘʚʣʠʚʘʥʠʷ  ʟʘʨʦʜʳʰʝʚʳʭ 

ʢʨʠʩʪʘʣʣʦʚ ʜʠʫʨʘʥʘʪʘ ʘʤʤʦʥʠʷ, ʘ ʤʘʪʦʯʥʳʝ ʨʘʩʪʚʦʨʳ ʥʘʧʨʘʚʣʷʶʪ ʚ  

ʦʪʨʘʙʦʪʘʥʥʳʝ ʨʘʩʪʚʦʨʳ, ʜʦʚʦʜʷ ʜʦ ʨʅ=8-8.5 ʘʤʤʠʘʯʥʦʡ ʚʦʜʦʡ ʩ ʚʳʜʝʨʞʢʦʡ ʚ 

ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ. 

ʀʩʧʦʣʴʟʫʷ ʪʝʭʥʦʣʦʛʠʶ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʚʳʭ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ "ʊʘʥ-

ʟʠʤ" ʤʝʪʦʜʦʤ ʦʩʘʞʜʝʥʠʷ ʩ ʚʚʝʜʝʥʠʝʤ ʚ ʧʨʦʮʝʩʩ ʦʢʩʠʜʘ ʢʘʣʴʮʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʟʥʘ-

ʯʠʪʝʣʴʥʘʷ, ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʝʚʳʰʘʶʱʘʷ ʵʢʦʥʦʤʠʶ ʘʤʤʠʘʯʥʦʡ ʚʦʜʳ, ʢʦʪʦʨʘʷ 

ʷʚʣʷʝʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʨʝʘʛʝʥʪʦʤ.   
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ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʩʦ-

ʜʝʨʞʘʱʠʭ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ "ʊʘʥʟʠʤ" ʩʝʨʥʦʢʠʩʣʦʪʥʳʤ ʚʳʱʝʣʘʯʠʚʘʥʠʝʤ  ʩ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʤ ʦʩʘʞʜʝʥʠʝʤ ʫʨʘʥʘ ʦʢʩʠʜʦʤ ʢʘʣʴʮʠʷ, ʨʘʟʨʘʙʦʪʘʥʘ ʫʩʨʝʜʥʸʥʥʘʷ 

ʙʣʦʢ-ʩʭʝʤʘ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʚʳʭ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ "ʊʘʥʟʠʤ". ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʘ ʩʪʘʜʠʠ ʦʩʘʞʜʝʥʠʷ ʦʢʩʠʜʘ ʢʘʣʴʮʠʷ ʵʢʦʥʦʤʠʪ ʜʦʨʦʛʦʩʪʦʷʱʫʶ ʘʤʤʠʘʯʥʫʶ ʚʦʜʫ; 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʉʘʆ ʚʦʜʘ ʧʦʛʣʦʱʘʝʪʩʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʠʜʨʦʢʩʠʜʘ ʢʘʣʴʮʠʷ, 

ʘ ʚ ʨʘʩʪʚʦʨʝ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʫʨʘʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʢʨʦʤʝ ʪʦʛʦ, ʚʚʝʜʝ-

ʥʠʝ ʚ ʜʝʩʦʨʙʘʪ ʦʢʩʠʜʘ ʢʘʣʴʮʠʷ ʫʩʪʨʘʥʷʝʪ ʧʨʠʤʝʩʠ, ʧʝʨʝʚʦʜʷ ʠʭ ʚ ʪʚʸʨʜʳʝ ʩʦʝʜʠ-

ʥʝʥʠʷ, ʜʘʣʝʝ ʚʳʧʘʜʘʶʱʠʝ ʚ ʦʩʘʜʦʢ ʠ ʣʝʛʢʦ ʫʜʘʣʷʝʤʳʝ ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦ-

ʮʝʩʩʘ. 

 

2.2. ʂʘʨʙʦʥʘʪʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʫʨʘʥʦʩʦʜʝʨʞʘʱʝʡ ʨʫʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

"ʊʘʥʟʠʤ"   

ʂʨʦʤʝ ʢʠʩʣʦʪʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ 

ʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʩʦʜʦʚʦʝ (ʢʘʨʙʦʥʘʪʥʦʝ)  ʚʳ-

ʱʝʣʘʯʠʚʘʥʠʝ ʨʫʜʳ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʢʠʩʣʦʪʥʦʝ ʨʘʟʣʦʞʝʥʠʝ  ʟʘʯʘʩʪʫʶ ʜʣʷ 

ʫʢʘʟʘʥʥʳʭ ʨʫʜ ʥʝ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ, ʪʘʢ ʢʘʢ ʚ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜʘʭ ʧʦ-

ʤʠʤʦ ʫʨʘʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠʤʝʶʪ ʤʝʩʪʦ ʢʘʨʙʦʥʘʪʳ ʤʘʛʥʠʷ ʠ ʢʘʨʙʦʥʘʪʳ ʢʘʣʴ-

ʮʠʷ, ʢʦʪʦʨʳʝ ʟʘʪʨʫʜʥʷʶʪ ʢʠʩʣʦʪʥʫʶ ʧʝʨʝʨʘʙʦʪʢʫ. ɼʣʷ ʵʪʠʭ ʨʫʜ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʷʚʣʷʝʪʩʷ ʢʘʨʙʦʥʘʪʥʦʝ ʚʳʱʝʣʘʯʠʚʘʥʠʝ ʢʘʨʙʦʥʘʪʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʱʝʣʦʯʥʳʭ ʤʝ-

ʪʘʣʣʦʚ. ʉʫʱʥʦʩʪʴ ʢʘʨʙʦʥʘʪʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʫʨʘʥʦʚʳʭ ʨʫʜ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʣʝ-

ʜʫʶʱʝʡ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʝʡ: 

 

ʇʨʠ ʧʨʦʪʝʢʘʥʠʠ ʫʢʘʟʘʥʥʦʡ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ  ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ 

ʫʨʘʥʘ ʚ ʢʦʤʧʣʝʢʩʥʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʢʦʪʦʨʦʝ ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤʦ ʚ ʚʦʜʝ ʩ ʦʙʨʘʟʦʚʘ-

ʥʠʝʤ ʫʨʘʥʩʦʜʝʨʞʘʱʝʛʦ ʩʦʝʜʠʥʝʥʠʷ - ʪʨʠʢʘʨʙʦʥʘʪʦʫʨʘʥʠʣʘʪʘ ʥʘʪʨʠʷ. ʋʢʘʟʘʥʥʘʷ 

ʨʝʘʢʮʠʷ ʥʘ ʦʩʥʦʚʝ ʩʦʜʦʚʳʭ ʨʘʩʪʚʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʚʩʢʨʳʚʘʪʴʩʷ ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦ 

ʚʩʝʤ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʤ ʦʩʘʜʦʯʥʳʤ  ʧʦʨʦʜʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ  ʪʨʠʦʢʩʠʜʥʳʤ ʠ  ʤʦ-

ʥʦʫʨʘʥʘʪʥʤr  ʧʦʨʦʜʘʤ [2, 4]. 
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ʇʨʠ ʢʘʨʙʦʥʘʪʥʦʤ ʚʳʱʝʣʘʯʠʚʘʥʠʠ ʫʨʘʥʦʚʳʭ ʨʫʜ ʧʨʠʤʝʩʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ, 

ʟʘʪʨʫʜʥʷʶʱʠʤʠ ʧʨʦʮʝʩʩ ʨʘʟʣʦʞʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʛʠʧʩ ʠ ʤʠʥʝʨʘʣʳ, ʩʦʜʝʨʞʘʱʠʝ 

ʩʫʣʴʬʘʪʳ ʤʘʛʥʠʷ. ʋʢʘʟʘʥʥʳʝ ʧʨʠʤʝʩʥʳʝ ʤʠʥʝʨʘʣʳ ʟʘʪʨʫʜʥʷʶʪ ʨʘʟʣʦʞʝʥʠʝ, ʪ.ʢ. 

ʜʣʷ ʠʭ ʨʘʟʣʦʞʝʥʠ ̫ʥʝʦʙʭʦʜʠʤʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʙʲʸʤʳ ʩʦʜʳ, ʩʦʛʣʘʩʥʦ ʩʣʝʜʫʶ-

ʱʠʤ ʨʝʘʢʮʠʷʤ: 

 

 

ʂʨʝʤʥʝʟʸʤ ʦʯʝʥʴ ʩʣʘʙʦ ʨʘʟʣʘʛʘʝʪʩʷ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʩʦʜʦʚʳʭ ʨʘʩʪʚʦʨʦʚ  

ʜʘʞʝ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʮʝʩʩʘ; ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʘʭ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʢʨʝʤʥʝʟʸʤʘ  ʦʯʝʥʴ ʥʠʟʢʦʝ, ʩʦʘʪʚʣʷʝʪ ʤʝʥʝʝ 0.4 ʛ/ʣʠʪʨ; ʤʠʥʝʨʘʣʳ ʛʝ-

ʤʘʪʠʪʘ ʠ ʛʣʠʥʦʟʸʤ ʪʘʢʞʝ ʦʯʝʥʴ ʩʣʘʙʦ ʨʘʟʣʘʛʘʶʪʩʷ ʩʦʜʦʚʳʤʠ ʨʘʩʪʚʦʨʘʤʠ; ʩʦʜʝʨ-

ʞʘʥʠʷ ʛʝʤʘʪʠʪʘ ʠ ʛʣʠʥʦʟʸʤʘ ʦʯʝʥʴ ʥʠʟʢʠʝ, ʩʦʩʪʘʚʣʷʷ ʩʦʪʳʝ ʠ ʜʝʩʷʪʳʝ ʜʦʣʠ 

ʛʨʘʤʤʘ ʥʘ ʣʠʪʨ. ʂʘʨʙʦʥʘʪʳ ʤʘʛʥʠʷ ʠ ʢʘʨʙʦʥʘʪʳ ʢʘʣʴʮʠʷ ʚʦʦʙʱʝ ʥʝ ʨʝʘʛʠʨʫʶʪ ʩ 

ʩʦʜʦʚʳʤʠ ʨʘʩʪʚʦʨʘʤʠ, ʧʦʵʪʦʤʫ ʚʳʱʝʣʘʯʠʚʘʥʠʝ ʩʦʜʦʡ ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʢʘʨʙʦʥʘʪ-

ʥʳʤ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʤ ʨʫʜʘʤ. 

ʂʘʢ ʠ ʫʨʘʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʚ ʧʨʦʮʝʩʩʝ ʩʦʜʦʚʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ  ʧʨʦʠʩ-

ʭʦʜʠʪ ʨʘʟʣʦʞʝʥʠʝ ʚʘʥʘʜʠʡ- ʠ ʬʦʩʬʦʨʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʚ ʚʠʜʝ 

ὠὕ ̉ ὖὕ ̠̐̓̉̏̋̉̒̆̊ȟ ʧʨʠ ʵʪʦʤ ʦʙʨʘʟʫʶʪʩʷ ʬʦʩʬʘʪʳ ʠ ʚʘʥʘʜʘʪʳ ʫʨʘʥʘ: 

 

 

ʉʦʜʦʚʳʝ ʨʘʩʪʚʦʨʳ ʪʘʢʞʝ ʭʦʨʦʰʦ ʚʩʢʨʳʚʘʶʪ ʤʳʰʴʷʢ- ʠ ʤʦʣʠʙʜʝʥʩʦʜʝʨ-

ʞʘʱʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʝʩʣʠ ʦʥʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʨʫʜʝ, ʢʘʢ ʦʢʩʠʜʳ  ʤʳʰʴʷʢʘ ʠʣʠ ʤʦ-

ʣʠʙʜʝʥʘ. 

ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʜʦʙʳʯʠ ʢʘʨʙʦʥʘʪʥʳʭ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ 

ʨʫʜ  ʷʚʣʷʝʪʩʷ   ʤʦʢʨʦʝ ʜʨʦʙʣʝʥʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ  ʵʪʠʭ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʡ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʳʛʦʜʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʣʦʛʠʠ, ʧʦʪʦʤʫ ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʝ ʵʪʦʛʦ ʤʝʪʦʜʘ  ʧʦʟʚʦʣʷʝʪ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʨʘʜʠʦʥʫʢʣʠʜ rʧʨʠ ʧʝ-

ʨʝʚʦʟʢʝ ʨʫʜ ʥʘ ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʝ ʢʦʤʙʠʥʘʪʳ ʜʣʷ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ ʤʦʢʨʦʛʦ ʜʨʦʙʣʝʥʠʷ ʥʝʢʦʪʦʨʳʝ ʧʨʠ-

ʨʦʜʥʳʝ ʢʘʨʙʦʥʘʪʥʳʝ ʩʦʣʠ ʫʨʘʥʘ ʨʘʩʪʚʦʨʷʶʪʩʷ ʚ ʚʦʜʝ ʠ ʦʩʪʘʶʪʩʷ ʚ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʨʘʩʪʚʦʨʘʭ. ɺ ʧʨʦʜʫʢʪʠʚʥʳʭ ʨʘʩʪʚʦʨʘʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʨʘʥʘ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʘʨʴʠʨʦʚʘʪʴʩʷ  ʠ ʟʘʚʠʩʪ̫  ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʪʚʸʨʜʦʡ ʬʘʟʳ ʢ ʞʠʜʢʦʡ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 

100 ʤʛ/ʣʠʪʨ ʧʨʠ ɾ:ʊ=10:1 ʜʦ 300 ʤʛ/ʣʠʪʨ ʧʨʠ ɾ:ʊ=1:1. ʀʟ ʧʨʦʜʫʢʪʠʚʥʳʭ ʨʘʩ-

ʪʚʦʨʦʚ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʥʠʭ ʘʥʠʦʥʠʪʥʦʡ ʩʤʦʣʳ AM(ʧ) ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʫʯʘʩʪʢʘʭ ʜʦʙʳʯʠ ʤʦʞʥʦ ʩʦʨʙʠʨʦʚʘʪʴ ʫʨʘʥ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʚʣʝʢʘʪʴ ʥʝʢʦʪʦʨʳʝ 

ʢʦʣʠʯʝʩʪʚʘ ʫʨʘʥʘ ʧʝʨʝʜ ʭʠʤʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʦʡ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʠʥʘʥ-

ʩʦʚʳʭ ʟʘʪʨʘʪ.   

ɺʣʘʞʥʘ ̫ʨʫʜʘ ʧʦʩʣʝ ʤʦʢʨʦʛʦ ʜʨʦʙʣʝʥʠʷ ʧʝʨʝʚʦʟʠʪʩʷ ʥʘ ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠ-

ʯʝʩʢʠʡ ʟʘʚʦʜ ʜʣʷ ʢʠʩʣʦʪʥʦʤʫ ʚʳʱʝʣʘʯʠʚʘʥʠ.̫ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʤʝʪʦʜʘ ʧʝʨ-

ʩʧʝʢʪʠʚʥʦ, ʪʘʢ ʢʘʢ ʩʥʠʞʘʶʪʩʷ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʫʨʘʥʘ ʠ ʠʩ-

ʢʣʶʯʘʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʪʘʢ ʢʘʢ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʤʦʢ-

ʨʦʡ ʨʫʜʳ ʙʣʘʛʦʜʘʨʷ ʦʪʩʫʪʩʪʚʠʶ ʝʸ ʧʳʣʝʥʠʷ  ʥʝ ʟʘʛʨʷʟʥʷʝʪʩʷ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ 

ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ, ʚ ʦʩʥʦʚʥʦʤ Ŭ-ʯʘʩʪʠʮʘʤʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʝʨʘʙʦʪʢʘ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʩʦʜʦʚʳʤ ʤʝʪʦʜʦʤ 

ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ. ʇʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʩʦʜʦʚʳʤ 

ʤʝʪʦʜʦʤ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʤʘʣʦʨʘʩʪʚʦʨʠʤʳʭ ʛʠʜʨʦʢʩʠʜʦʚ ʤʝʪʘʣʣʦʚ (ʫʨʘʥ 

ʩ ʚʘʣʝʥʪʥʦʩʪʴʶ (+6)  ʦʙʨʘʟʫʝʪ ʜʠʫʨʘʥʘʪʳ) (ʪʘʙʣʠʮʘ 2.5). 

 

ʊʘʙʣʠʮʘ 2.5. - ʈʘʩʪʚʦʨʠʤʦʩʪʴ ʛʠʜʨʦʢʩʠʜʦʚ  ʦʪʜʝʣʴʥʳʭ ʤʝʪʘʣʣʦʚ ʚ ʚʦʜʝ (ʧʨʠ 

T=25ʦʉ) 

ɻʠʜʨʦʢʩʠʜ ʤʝ-

ʪʘʣʣʘ 

ʈʘʩʪʚʦʨʠʤʦʩʪʴ, 

ʤʛ/ʣ 

ɻʠʜʨʦʢʩʠʜ ʤʝ-

ʪʘʣʣʘ 

ʈʘʩʪʚʦʨʠʤʦʩʪʴ, 

ʤʛ/ʣ 

ὔὥὟὕ 0,5 ὊὩὕὌ  2 

ὃὰὕὌ  0,0006 ὓὫὕὌ  4 

ὔὌ Ὗὕ  0,5 ὟὕὌ  0,0001 

ὊὩὕὌ  0,0002 ὟὕὕὌ  9 

ὅὥὕὌ  1200   
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ʇʨʠ ʩʦʜʦʚʦʤ ʨʘʟʣʦʞʝʥʠʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʫʢʘʟʘʥʥʳʝ ʤʝʪʘʣʣʳ, 

ʢʨʦʤʝ ʢʘʣʴʮʠʷ, ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʧʝʨʝʭʦʜʷʪ  ʚ  ʦʩʘʜʢʠ. ʅʦ ʛʠʜʨʦʢʩʠʜʳ ʤʝʪʘʣʣʦʚ 

ʤʦʛʫʪ ʦʩʘʞʜʘʪʴʩʷ ʪʦʣʴʢʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʝʣʠʯʠʥʘʭ ʨʅ ʨʘʩʪʚʦʨʦʚ, ʯʪʦ ʚʠʜʥʦ 

ʠʟ ʪʘʙʣʠʮʳ 2.6. 

 

ʊʘʙʣʠʮʘ 2.6. ï ʨʅ ʦʩʘʞʜʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʛʠʜʨʦʢʩʠʜʦʚ ʤʝʪʘʣʣʦʚ 

ɻʠʜʨʦʢʩʠʜ ʤʝ-

ʪʘʣʣʘ 

ʨʅ ɻʠʜʨʦʢʩʠʜ ʤʝ-

ʪʘʣʣʘ 

ʨʅ 

ὓὫὕὌ  >10.0 ὟὕὕὌ  3.8-6.0 

ὅὥὕὌ  >10.0 ὅὶὕὌ  5.3 

ὓὲὕὌ  8.6-10.0 ὅόὕὌ  5.2-5.8 

ὅέὕὌ  8.0-9.0 ὃὰὕὌ  4.0-6.0 

ὔὭὕὌ  8.0-9.0 ὝὬὕὌ  3.2-3.5 

ὊὩὕὌ  8.0-9.0 ὊὩὕὌ  2.5-3.5 

 

ʇʨʠ ʚʝʣʠʯʠʥʘʭ, ʩʦʩʪʘʚʣʷʶʱʠʭ  ʨʅ=6, ʫʨʘʥ ʥʘʯʠʥʘʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʩʘ-

ʞʜʘʪʴʩʷ. ʆʩʘʞʜʝʥʠʝ ʫʨʘʥʘ  ʚ ʦʩʥʦʚʥʦʤ  ʧʨʦʚʦʜʠʪʩʷ ʱʝʣʦʯʥʳʤʠ ʠʣʠ ʘʤʤʠʘʯ-

ʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ  ʩ ʨʅ ʨʘʚʥʳʤ 6-7. ʉ ʫʯʸʪʦʤ ʵʪʦʛʦ ʢʘʨʙʦʥʘʪʥʦʝ ʚʳʱʝʣʘʯʠʚʘʥʠʝ 

ʥʫʞʥʦ ʧʨʦʚʦʜʠʪʴ ʩ ʦʙʲʸʤʘʤʠ ὔὥὅὕ ʥʝ ʤʝʥʝʝ 100-400 ʢʛ/ʪʦʥʥʫ. ɺʳʱʝʣʘʯʠʚʘ-

ʥʠʝ ʧʫʣʴʧʳ  ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʘʨʘʤʝʪʨʘʭ: Ű=6 ʯ, T=80ʦʉ, ɾ:ʊ=2:1. ʇʦʩʣʝ ʚʳʱʝʣʘ-

ʯʠʚʘʥʠʷ ʚʳʧʘʜʘʝʪ ʦʩʘʜʦʢ, ʝʛʦ ʧʨʦʤʳʚʘʶʪ  ʪʨʝʤʷ ʧʦʨʮʠʷʤʠ ʚʦʜʳ  ʩ ʩʦʦʪʥʦʰʝ-

ʥʠʝʤ ʞʠʜʢʦʡ ʯʘʩʪʠ ʢ ʪʚʸʨʜʦʡ  (ɾ:ʊ) 1:1. ʀʟʚʣʝʯʝʥʠʝ ʫʨʘʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʘʢʞʝ, 

ʢʦʛʜʘ ʨʘʩʭʦʜ ʩʦʜʳ  ʫʚʝʣʠʯʠʚʘʝʪʩʷ  ʩʦ  100 ʜʦ 400 ʢʛ/ʪʦʥʥʫ, ʜʦʩʪʠʛʘʷ ʧʨʠ ʨʘʩʭʦʜʝ 

ʩʦʜʳ 400 ʢʛ/ʪʦʥʥʫ 82.0-ʧʨʦʮʝʥʪʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ (ʨʠʩʫʥʦʢ 2.5). ɺ ʩʨʝʜʥʝʤ ʦʧʪʠ-

ʤʘʣʴʥʳʤ ʠʟʚʣʝʯʝʥʠʝʤ  ʷʚʣʷʝʪʩʷ 72-ʧʨʦʮʝʥʪʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʫʨʘʥʘ, ʜʦʩʪʠʛʘʝʤʦʝ 

ʧʨʠ  ʨʘʩʭʦʜʝ ʩʦʜʳ 200 ʢʛ/ʪʦʥʥʫ, ʪʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ ʨʘʩʭʦʜ ʩʦʜʳ ʩʦʢʨʘʱʘʝʪʩʷ ʧʨʠ-

ʤʝʨʥʦ ʚ ʜʚʘ ʨʘʟʘ. ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʡ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʦʙʦʙʱʘʶʪʩʷ ʚ ʚʠʜʝ 

ʪʘʙʣʠʮʳ 2.7. 
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ʈʠʩʫʥʦʢ 2.5. ï ɺʣʠʷʥʠʝ  ʢʦʣʠʯʝʩʪʚʘ ʩʦʜʳ  ʥʘ ʠʟʚʣʝʯʝʥʠʝ ʫʨʘʥʘ ʧʨʠ ʧʘʨʘʤʝʪʨʘʭ: 

Ű=6 ʯ, T=80ʦʉ, ɾ:ʊ=2:1 

 

ɺ ʵʪʦʡ ʨʘʙʦʪʝ  ʧʦʢʘʟʘʥʦ ʩʣʝʜʫʶʱʝʝ: 

- ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʨʫʜʳ ʷʚʣʷʝʪʩʷ ʤʦʢʨʦʝ  ʜʨʦʙ-

ʣʝʥʠʝ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʫʨʘʥʘ, ʠʩʢʣʶʯʘʝʪʩʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʪ.ʝ. ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʧʳʣʝ-

ʥʠʝ ʤʦʢʨʦʡ ʨʫʜʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ  ʥʘ ʚʩʸʤ ʧʫʪʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʦʢʨʫʞʘʶʱʘʷ 

ʩʨʝʜʘ ʥʝ ʟʘʛʨʷʟʥʷʝʪʩʷ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ, ʚ ʦʩʥʦʚʥʦʤ Ŭ-ʯʘʩʪʠʮʘʤʠ; 

- ʊʘʢʞʝ ʤʦʢʨʦʝ ʜʨʦʙʣʝʥʠʝ ʨʫʜʳ ʧʦʟʚʦʣʷʝʪ  ʧʝʨʝʭʦʜʠʪʴ ʥʝʢʦʪʦʨʳʤ ʢʦʣʠ-

ʯʝʩʪʚʘ ʫʨʘʥʘ ʚ ʨʘʩʪʚʦʨʳ, ʢʦʪʦʨʳʝ ʙʝʟ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ  ʥʘʧʨʘʚ-

ʣʷʶʪʩʷ ʚ ʩʦʨʙʮʠʦʥʥʫʶ ʢʦʣʦʥʥʫ, ʩʥʠʞʘʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ 

ʥʘ ʧʦʣʫʯʝʥʠʝ ʫʨʘʥʘ. 
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ʊʘʙʣʠʮʘ 2.7. ï ʇʝʨʝʨʘʙʦʪʢʘ ʫʨʘʥʦʩʦʜʝʨʞʘʱʝʡ ʨʫʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ "ʉʝʚʝʨʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ" ʤʝʪʦʜʦʤ ʩʦʜʦʚʦʛʦ ʚʳʱʝ-

ʣʘʯʠʚʘʥʠʷ (ὅὥὅὕρτȢωψϷȟ ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʨʫʜʝ ʫʨʘʥʘ  0.55%) 
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2.3. ʇʝʨʝʨʘʙʦʪʢʘ ʫʨʘʥʦʩʦʜʝʨʞʘʱʝʡ ʨʫʜʳ "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ"  

ʤʝʪʦʜʦʤ ʩʝʨʥʦʢʠʩʣʦʪʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ 

ɺ ʧʨʝʜʳʜʫʱʠʭ ʧʦʜʨʘʟʜʝʣʘʭ  ʠʩʩʣʝʜʦʚʘʥʳ ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʝ  ʧʘʨʘʤʝʪʨʳ ʫʨʘʥʦʚʳʭ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠ ̫ "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘ-

ʜʞʠʢʠʩʪʘʥ". ʈʘʟʨʘʙʦʪʘʥʳ ʫʩʨʝʜʥʸʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ï ʙʣʦʢ-ʩʭʝʤʳ ʧʦ ʠʟʚʣʝʯʝʥʠʶ 

ʠʟ ʨʫʜ ʵʪʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʫʨʘʥʘ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʜʠʥ ʵʪʘʧ ʧʦʩʚʷʱʘʣʩʷ ʠʟʫʯʝʥʠʶ ʧʨʦʮʝʩʩʘ ʚʳʱʝʣʘʯʠʚʘʥʠʷ 

ʫʨʘʥʦʚʳʭ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ", ʠʟʫʯʝʥʠʝ ʙʳʣʦ 

ʥʘʯʘʪʦ ʩ ʦʧʨʝʜʝʣʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ  ʧʘʨʘʤʝʪ-

ʨʦʚ ʦʙʨʘʟʮʦʚ ʨʫʜ ʫʢʘʟʘʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʙʠʨʘʣʠʩʴ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʠʟ ʢʘʥʘʚ ʠ ʢʘʨʴʝʨʦʚ.  

ʇʦʜʛʦʪʦʚʢʘ ʦʙʨʘʟʮʦʚ. ʆʙʲʸʤʥʳʝ ʦʙʨʘʟʮʳ  ʧʦʩʣʝ ʦʪʙʦʨʘ ʫʧʘʢʦʚʳʚʘʣʠ ʚ ʥʝ-

ʧʨʝʩʩʫʶʱʠʝ ʢʶʚʝʪʳ ʩ ʧʦʩʪʦʷʥʥʳʤ ʢʦʥʪʨʦʣʝʤ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʣʷ ʧʦʣʫʯʝ-

ʥʠʷ ʦʙʨʘʟʮʦʚ, ʨʘʟʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʤʘʢʩʠʤʘʣʴʥʦ.  

ʋʩʣʦʚʠʷ ʘʥʘʣʠʟʘ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʆʙʨʘʟʮʳ ʠʩʩʣʝʜʦʚʘʣʠ ʤʝʪʦʜʦʤ ʨʝʥʪʛʝʥʦ-

ʜʠʬʨʘʢʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʨʦʰʢʦʚʳʭ ʦʙʨʘʟʮʦʚ (ʦʙʨʘʟʝʮ ɸ), ʠʩʧʦʣʴʟʫʷ  ʷʧʦʥ-

ʩʢʠʡ ʜʠʬʨʘʢʪʦʤʝʪʨ ʨʝʥʪʛʝʥʦʚʩʢʠʡ ULTIMA-IV ï RIGAKU. ɼʠʬʨʘʢʪʦʤʝʪʨ ʚʢʣʶ-

ʯʘʣ ʜʚʘ ʨʝʞʠʤʘ ï τπ ̍  ̱̉ τπ ̋ ȟˏ  ʠʟʣʫʯʝʥʠʝ ʤʝʜʥʦʝ, ʬʠʣʴʪʨ ʥʠʢʝʣʝʚʳʡ, ʠʟʤʝʨʠ-

ʪʝʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʩ ʰʘʛʦʤ ʧʦ ʫʛʣʫ ʩʢʘʥʠʨʦʚʘʥʠʷ 0.02Á20 ʧʨʠ ʦʙʱʝʤ ʰʘʛʝ 3-

65Á20, ʩʠʩʪʝʤʘ ʱʝʣʝʡ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʬʦʢʫʩʦʤ (ʨʠʩʫʥʦʢ  2.6). 

 

ʈʠʩʫʥʦʢ 2.6. - ʈʝʥʪʛʝʥʦʜʠʬʨʘʢʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʦʙʨʘʟʮʘ ɸ 
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ɼʠʘʛʥʦʩʪʠʢʘ, ʘʥʘʣʠʟ. ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠ ʩʨʘʚʥʝ-

ʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʧʝʢʪʨʦʚ ʩ ʵʪʘʣʦʥʥʳʤʠ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʠʣʠʩʴ ʚ ʙʘʟʝ 

ʜʘʥʥʳʭ PDF-2 ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ Jade 6.5 ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ MDI.  

ʇʨʦʚʝʜʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʢʦʤʧʣʝʢʩʥʦʡ ʧʦʣʥʦ-

ʧʨʦʬʠʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʥʝʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʤʝʪʦʜʦʤ ʈʠʪʚʝʣʴʜʘ ʚ ʧʨʦʛʨʘʤʤʝ BGMN. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ  ʧʦʛʨʝʰ-

ʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠ  ʤʝʪʦʜ ʈʠʪʚʝʣʴʜʘ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʧʨʝʜʝʣʷʪʴ  ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ, ʚʦ ʚʩʝʭ ʩʣʫʯʘʷ ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʠʥʠʤʘʣʠʩʴ ʥʝ ʙʦʣʝʝ 2-3%. ɺ 

ʦʙʱʫʶ ʦʰʠʙʢʫ ʦʧʨʝʜʝʣʝʥʠʷ ʚʭʦʜʷʪ ʨʘʩʯʸʪʥʳʝ ʦʰʠʙʢʠ  ʢʘʞʜʦʡ ʠʟ ʬʘʟ, ʦʥʘ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʚ ʚʝʩʦʚʳʭ ʧʨʦʮʝʥʪʘʭ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʣʷ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʬʘʟʳ ʨʘʩ-

ʯʸʪʥʘʷ ʦʰʠʙʢʘ  ʙʫʜʝʪ ʨʘʟʣʠʯʥʦʡ ʠ ʥʘʭʦʜʠʪʴʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 0.5-3.0 ʧʨʦʮʝʥʪʘ.  

ʂʘʢ ʧʦʢʘʟʘʣ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʙʨʘʟʮʘ ɸ ʫʨʘʥʦ-

ʚʦʡ ʨʫʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ  "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ", ʨʫʜʘ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶ-

ʱʠʝ ʤʠʥʝʨʘʣʳ:    

 

ɺ ʪʘʙʣʠʮʘʭ 2.8 ʠ 2.9 ʧʨʠʚʝʜʸʥ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʙʨʘʟʮʘ ɸ, ʚʳʧʦʣʥʝʥʥʳʡ  

ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ  ʘʥʘʣʠʟʘ ʦʙʨʘʟʮʘ.  

 

ʊʘʙʣʠʮʘ 2.8. -  ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʙʨʘʟʮʘ ɸ ʧʦ ʜʘʥʥʳʤ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪ-

ʥʦʛʦ  ʘʥʘʣʠʟʘ 

ʆʧʨʝʜʝʣʷʝʤʳʝ ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ (ʚ %) 

U Bi Ti V Mn Fe Co Ni Cu Zn As Sr 

0
.3

6
1 

0
.0

2
0 

0
.4

3
5 

0
.0

0
3 

0
.2

1
4 

3
.9

2
8 

0
.0

0
3 

0
.0

0
1 

0
.1

8
0 

0
.0

2
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0
.1

1
5 

0
.0

4
7 

 



 

99 

ʊʘʙʣʠʮʘ 2.9. ï ʆʙʱʠʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʙʨʘʟʮʘ ɸ, ʚʳʧʦʣʥʝʥʥʳʡ  ʥʘ ʦʩʥʦʚʘ-

ʥʠʠ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ  ʘʥʘʣʠʟʘ 

ʍʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, % 

Sr Sb Zr Sc Ti Se V Zn Si Sn 

0.019 0.01 0.019 8Ŀ10-4 0.31 0.006 0.006 0.015 0.022 0.027 

Bi Al Cr As Co B Cd Ba Ca Be 

6Ŀ10-4 8.2 0.016 0.007 0.002 0.011 <5Ŀ10-

4 

0.011 1.55 3Ŀ10-4 

Tb U Lu Yb Nd Y Pr Tm Sm La 

<5Ŀ10-4 0.31 2Ŀ10-4 4Ŀ10-4 0.004 0.003 9Ŀ10-4 <5Ŀ10-

4 

3Ŀ10-4 0.003 

Mo Cu Re Fe Pb K Ni Mg Na Mn 

0.001 0.04 <0.001 3.5 0.025 30.87 0.002 0.68 2.59 0.05 

Dy Ga Ho Nb Gd Ta Eu W Er Ce 

5Ŀ10-4 0.004 <5Ŀ10-

4 

0.024 0.001 0.007 2Ŀ10-4 0.004 0.001 0.005 

 

ʊʝʨʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʙʨʘʟʮʘ ɸ. ɼʚʘ ʦʙʨʘʟʮʘ ʫʨʘʥʦʚʦʡ ʨʫʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ  

"ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ" ʠʟʫʯʝʥʳ ʤʝʪʦʜʦʤ ɼʉʂ - ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʩʢʘʥʠ-

ʨʫʶʱʝʡ ʢʘʣʦʨʠʤʝʪʨʠʠ. ʇʨʠ ʘʥʘʣʠʟʝ ʦʙʨʘʟʮʦʚ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ NETZSCH-STA-

449 ʠʤʝʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʟʘʧʠʩʠ  ʢʨʠʚʳʭ ʣʠʥʠʡ  ʪʝʨʤʦʛʨʘʚʠʤʝʪ-

ʨʠʠ (ʊɻ)  ʠ ʢʨʠʚʳʭ ʣʠʥʠʡ ɼʉʂ. ʂʨʠʚʳʝ ʣʠʥʠʠ ʊɻ ʠ ɼʉʂ  ʩʥʠʤʘʣʠʩʴ ʧʨʠ ʩʣʝʜʫ-

ʶʱʠʭ ʧʘʨʘʤʝʪʨʘʭ ï ʥʘʚʝʩʢʘ ʦʙʨʘʟʮʘ 50 ʤʛ, ʩʢʦʨʦʩʪʴ ʥʘʛʨʝʚʘ ʦʙʨʘʟʮʘ 10Áʉ ʚ ʤʠʥ, 

ʘʪʤʦʩʬʝʨʘ ʚʦʟʜʫʭʘ ʠʣʠ ʘʨʛʦʥʘ, ʪʠʛʣʠ ʠʟ ʢʦʨʫʥʜʘ ʩ ʧʨʠʪʸʨʪʳʤʠ ʢʨʳʰʢʘʤʠ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʩʢʘʥʠʨʫʶʱʝʡ ʢʘʣʦʨʠʤʝʪʨʠʠ ʜʚʫʭ 

ʦʙʨʘʟʮʦʚ  ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ  ʨʫʜʘ ʫʢʘʟʘʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ  ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʤʠʥʝʨʘʣʘʤʠ ï ʩʣʶʜʠʩʪʳʤʠ ʤʠʥʝʨʘʣʘʤʠ, ʢʚʘʨʮʝʤ, ʢʘʦʣʠʥʠʪʦʤ ʠ ʜʦʣʦʤʠʪʦʤ.  

ʂʘʦʣʠʥʠʪ. ʂʨʠʚʳʝ ɼʉʂ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʢʘʦʣʠʥʠʪ,  ʧʦʢʘʟʘʣʠ ʧʨʦʷʚʣʝ-

ʥʠʝ ʪʨyʭ ʦʩʥʦʚʥʳʭ ɻ ʬʬʝʢʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʜʚʘ ʵʬʬʝʢʪʘ ʷʚʣʷʣʠʩʴ ʵʥʜʦʪʝʨʤʠʯʝ-
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ʩʢʠʤʠ (ʧʨʠ 81 ʠ 518Áʉ) ʠ ʦʜʠʥ - ɻ ʢʟʦʪʝʨʤʠʯʝʩʢʠʤ, ʧʨʦʷʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ  ʧʨʦʠʟʦ-

ʰʣʦ ʧʨʠ 893Áʉ. ʇʝʨʚʳʡ ʵʥʜʦʪʝʨʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ (ʧʨʠ 81Áʉ) ̫ ʚʣʷʝʪʩʷ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʦʤ ʥʝʩʪʘʙʠʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʘʦʣʠʥʠʪʘ, ʝʛʦ ʧʨʦʷʚʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʫʜʘ-

ʣʝʥʠʠ ʘʜʩʦʨʙʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʦʣʠʥʠʪʘ. ʊʘʢʞʝ ʦʥ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ (ʦʢʦʣʦ 0.65%) ʧʦʪʝʨʝ ʤʘʩʩʳ ʦʙʨʘʟʮʘ. ɺʪʦʨʦʡ  ʵʥʜʦʪʝʨ-

ʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʷʚʣʷʝʪʩʷ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʜʝʛʠʜʨʦʩʠʣʠʟʘʮʠʠ ʢʘʦʣʠʥʠʪʘ. ɽʛʦ 

ʧʨʦʷʚʣʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʪʘʢʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ (1.38%) ʧʦʪʝʨʝʡ ʤʘʩʩʳ ʦʙ-

ʨʘʟʮʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 9.9% ʢʘʦʣʠʥʠʪʘ  ʚ ʦʙʨʘʟʮʝ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʝʤʧʝʨʘ-

ʪʫʨʥʦʤ ʜʠʘʧʘʟʦʥʝ 400-600Áʉ. ʕʢʟʦʪʝʨʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʨʦʷʚʣʷʝʪʩʷ ʩʣʘʙʦ, ʠʤʝʝʪ 

ʤʘʢʩʠʤʫʤ ʧʨʠ 893Áʉ, ʝʛʦ ʧʨʦʷʚʣʝʥʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʜʠʩʧʝʨʩʠʶ ʢʘʦʣʠʥʠʪʘ  ʠ 

ʝʛʦ ʧʝʨʝʭʦʜ ʚ ʬʘʟʫ ʰʧʠʥʝʣʠ.  

ʂʚʘʨʮ ï ʚ ʦʙʨʘʟʮʝ ɸ ʫʨʘʥʦʚʦʡ ʨʫʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ  "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠ-

ʢʠʩʪʘʥ"  ʢʚʘʨʮ  ʙʳʣ ʦʧʨʝʜʝʣʸʥ  ʧʦ ʭʘʨʘʢʪʝʨʥʦʤʫ ʧʠʢʫ, ʤʘʢʩʠʤʫʤ ʢʦʪʦʨʦʛʦ ʧʨʦ-

ʚʠʣʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 571Áʉ, ʵʪʦʪ ʧʠʢ ʷʚʣʷʝʪʩʷ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʧʝʨʝʭʦʜʘ ʢʚʘʨʮʘ 

ʠʟ Ŭ-ʬʦʨʤr  ʚ ɓ-ʬʦʨʤʫ. 

ʂʘʨʙʦʥʘʪ. ʂʨʠʚʘʷ ɼʉʂ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʢʘʨʙʦʥʘʪʳ, ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤ 

ʜʠʘʧʘʟʦʥʝ 650-800Áʉ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʨʦʷʚʣʝʥʠʝ ʵʥʜʦʪʝʨʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʢʦ-

ʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʪʝʨʤʠʯʝʩʢʫʶ ʜʠʩʩʦʮʠʘʮʠʶ  ʧʨʠʩʫʪʩʪʚʫʶʱʝʛʦ ʚ ʦʙʨʘʟʮʝ 

ʤʠʥʝʨʘʣʘ ʜʦʣʦʤʠʪʘ. ʕʪʦʪ ʵʥʜʦʵʬʬʝʢʪ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʤʘʢʩʠʤʫʤʝ ʪʝʤʧʝʨʘʪʫʨʳ 

727Áʉ. ʊʘʢʞʝ  ʟʜʝʩʴ ʠʤʝʝʪʩʷ  ʧʨʦʷʚʣʝʥʠʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ  ʵʥʜʦʪʝʨʤʠʯʝʩʢʦʛʦ 

ʵʬʬʝʢʪʘ, ʧʨʦʷʚʣʷʶʱʝʛʦʩʷ ʧʨʠ ʤʘʢʩʠʤʫʤʝ 775Áʉ. ʀʤʝʷ ʨʝʟʫʣʴʪʘʪʳ ʪʝʨʤʦʛʨʘʚʠ-

ʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ  ʨʘʩʯʸʪʘ ʚ ʦʙʨʘʟʮʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʩʦʦʪʥʦʰʝʥʠʡ ʜʦʣʦʤʠʪʘ (ʢʘʢ ʧʨʠʤʝʩʠ) ʠ ʢʘʨʙʦʥʘʪʦʚ ʧʦ ʬʦʨʤʫʣʝ: 

 ̅˞̏̌̏̍̉̓́
˙ ȟ

Ὠ Ὠ τȢρψϽρȢφ φȢχϷȢ 

ʉʣʶʜʘ.  ʇʦʢʘʟʘʥʦ ʧʨʦʷʚʣʝʥʠʝ ʵʥʜʦʪʝʨʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ  ʧʨʠ ʤʘʢʩʠʤʫʤʝ 

1000ÁC, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʨʘʟʣʦʞʝʥʠ ̫  ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪʢʠ 

ʩʣʶʜʳ ʠ ʫʜʘʣʝʥʠ ̫  ʢʦʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʚʦʜʳ. ɿʜʝʩʴ ʧʨʦʷʚʠʣʩʷ ʝɦʸ ʦʜʠʥ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʵʢʟʦʪʝʨʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʠʤʝʶʱʠʡ ʤʘʢʩʠʤʫʤ ʧʠʢʘ ʧʨʠ 825Áʉ, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʦʢʠʩʣʝʥʠ̫ ʞʝʣʝʟʘ ʚ ʩʣʶʜʝ. 
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ɸʣʴʬʘ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʨʘʟʮʘ ɸ. ɼʘʥʥʳʤ ʤʝʪʦʜʦʤ ʠʩ-

ʩʣʝʜʦʚʘʣʠʩʴ ʜʚʘ ʦʙʨʘʟʮʘ ʧʦʯʚʳ ʧʦʩʣʝ ʝʸ ʦʟʦʣʝʥʠʷ ʩ ʢʦʜʘʤʠ ʕʊ-14-05 (ʚʝʩ ʦʙ-

ʨʘʟʮʘ 201.6 ʛʨʘʤʤ) ʠ ʕʊ-14-06 (ʚʝʩ ʦʙʨʘʟʮʘ 202.4 ʛʨʘʤʤʘ). ɸʥʘʣʠʟ ʫʨʘʥʦʩʦʜʝʨ-

ʞʘʱʠʭ ʦʙʨʘʟʮʦʚ  ʦʩʫʱʝʩʪʚʣʷʣʩʷ   ʩʦʛʣʘʩʥʦ ʀʥʩʪʨʫʢʮʠʠ ʅʉɸʄ ˉ 433-ʗʌ, ʨʝʛ. 

ʥʦʤʝʨ ˉ 46-ʋ-ʇ/99-03. çʄʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʠʟʦʪʦʧʦʚ ʫʨʘʥʘ (234, 238) ʚ ʧʦʯʚʘʭ, ʛʨʫʥʪʘʭ, ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘ-

ʪʝʨʠʘʣʘʭ ʥʘ ʠʭ ʦʩʥʦʚʝ ʘʣʴʬʘ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩ ʨʘʜʠʦʭʠʤʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʦʡè. ʄʝʪʦʜʠʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʟʦʪʦʧʦʚ ʫʨʘʥʘ (U-234, U-238) ʚ ʧʨʦʙʘʭ ʧʦʯʚ, ʛʨʫʥʪʦʚ, ʛʦʨ-

ʥʳʭ ʧʦʨʦʜ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʠʭ ʦʩʥʦʚʝ.  

ʀʟʤʝʨʝʥʥʳʡ ʜʠʘʧʘʟʦʥ ʘʢʪʠʚʥʦʩʪʠ  ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʠʟʦʪʦʧʦʚ  ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 5-104 ɹʢ/ʢʛ. ɺ ʠʟʤʝʨʝʥʠʷʭ ʦʙʱʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʩʪʘ-

ʚʠʣʘ 30% ʠ ʤʝʥʝʝ (ʧʨʠ ʈ = 0.95). ʄʠʥʠʤʫʤ ʠʟʤʝʨʷʝʤʳʭ ʚʝʣʠʯʠʥ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚ-

ʥʦʩʪʠ ʠʟʦʪʦʧʦʚ ʫʨʘʥʘ ʩʦʩʪʘʚʠʣ 5 ɹʢ/ʢʛ (ʤʘʩʩʘ ʦʙʨʘʟʮʘ ʧʦ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʤʘʩʩʝ 

ʩʦʩʪʘʚʣʷʣʘ 5.0Ŀ10-3 ʢʛ). 

ʀʟʤʝʨʝʥʠʷ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʚʦʜʠʣʠ ʩʧʝʮʠʘʣʴʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ - 

12-ʢʘʥʘʣʴʥʳʤ ʨʘʜʠʦʤʝʪʨʦʤ-ʩʧʝʢʪʨʦʤʝʪʨʦʤ Ŭ-ʠʟʣʫʯʝʥʠʷ ALPHA ANALYST 

(ʉʐɸ,  Canberra Industries, ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ 13000025) ʩ ʜʝʪʝʢʪʦʨʘʤʠ Ŭ-ʠʟʣʫʯʝ-

ʥʠʷ ALPHA PIPS ʠ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ Alpha Analyst Genie-2000.  

ɺ ʦʙʨʘʟʮʘʭ ʫʜʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʠʤʧʫʣʴ-

ʩʘʤʠ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʜʠʘʧʘʟʦʥʘʭ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.10. 

ɼʣʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ï U-234, U-235 U-238 ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʠʭ ʫʜʝʣʴʥʳʝ 

ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪʩʷ ʚ ʪʘʙʣʠʮʝ 2.11.  

ɼʣʷ ʠʟʦʪʦʧʦʚ ʫʨʘʥʘ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʠʣʠʩʴ ʚ ʩʦʩʪʘʚʝ ʦʙʨʘʟʮʘ ɽʊ-14-06, ʙʳʣʠ 

ʩʥʷʪʳ Ŭ-ʩʧʝʢʪʨʳ (ʤʘʩʩʘ ʥʘʚʝʩʢʠ 0.2530 ʛ, ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ 6 ʯʘʩʦʚ ʠʣʠ 21600 ʩʝʢ) 

(ʨʠʩʫʥʦʢ 2.7).  

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, Ŭ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʨʘʟʮʦʚ  ʧʦʟʚʦʣʷʝʪ  

ʦʧʨʝʜʝʣʠʪʴ ʜʣʷ ʫʨʘʥʦʩʦʜʝʨʞʘʱʝʡ ʨʫʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ  "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠ-

ʢʠʩʪʘʥ" ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʧʝʨʝʨʘʙʦʪʢʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʪʦʛʦ, ʯʪʦ ʨʫʜʘ 
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ʜʘʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʫʨʘʥʦʩʠʣʠʢʘʪʥʘʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʦʢʩʠʜʘ ʢʨʝʤʥʠʷ  ʚ ʧʨʝ-

ʜʝʣʘʭ 34.5% ʠ ʚʳʰʝ, ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʣʷ ʝʸ ʧʝʨʝʨʘʙʦʪʢʠ ʢʠʩʣʦʪʥʦʝ ʚʳʱʝʣʘʯʠʚʘ-

ʥʠʝ. 

 

ʊʘʙʣʠʮʘ 2.10. - ʀʤʧʫʣʴʩʳ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʜʠʘʧʘʟʦʥʘʭ ʜʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʜʠ-

ʦʥʫʢʣʠʜʦʚ ʫʨʘʥʘ 

ʅʫʢʣʠʜ 

ʇʨʘʚʘʷ ʛʨʘ-

ʥʠʮʘ ʟʦʥʳ 

ʠʥʪʝʨʝʩʦʚ, 

ʢʵɺ 

ʃʝʚʘʷ ʛʨʘ-

ʥʠʮʘ ʟʦʥʳ 

ʠʥʪʝʨʝʩʦʚ, 

ʢʵɺ 

ʕʥʝʨʛʠʠ 

ʦʩʥʦʚʥʳʭ 

ʧʠʢʦʚ, ʢʵɺ 

ɺʳʭʦʜ, 

% 

ʉʨʝʜʥʝʚʟʚʝ-

ʰʝʥʥʘʷ 

ʵʥʝʨʛʠʷ, ʢʵɺ 

U-238 4260 4055 
4196 77 

4184 
4147 23 

U-235 4455 4345 

4395 55 

4388 4370 6 

4364 11 

U-234 4830 4630 
4776 72 

4761 
4723 27 

U-232 5395 5225 
5320 68 

5302 
5263 31 

 

ʊʘʙʣʠʮʘ 2.11. ï ʋʜʝʣʴʥʳʝ ʘʢʪʠʚʥʦʩʪʠ ʠʟʦʪʦʧʦʚ ʫʨʘʥʘ ʚ ʦʙʨʘʟʮʘʭ, ʚ ɹʢ/ʢʛ 

U-234 U-235 U-238 

τωȢςτρτȢχχ ςȢπυπȢφς υπȢςφρυȢπψ 

 

ʅʘ ʵʪʦʤ ʦʩʥʦʚʘʥʠʠ  ʤʳ ʠʩʩʣʝʜʦʚʘʣʠ ʨʘʟʣʦʞʝʥʠʝ ʫʨʘʥʦʩʦʜʝʨʞʘʱʝʡ ʨʫʜʳ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ  "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ" ʩʝʨʥʦʢʠʩʣʦʪʥʳʤ ʤʝʪʦʜʦʤ. ʆʧʪʠ-

ʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʩʝʨʥʦʢʠʩʣʦʪʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʩʦʚʧʘʜʘʶʪ ʩ ʜʘʥʥʳʤʠ ʨʘʙʦʪ [15]. 
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ʈʠʩʫʥʦʢ 2.7. - Ŭ-ʉʧʝʢʪʨʳ ʠʟʦʪʦʧʦʚ ʫʨʘʥʘ ʦʙʨʘʟʮʘ ɽʊ-14-06 (ʤʘʩʩʘ ʥʘʚʝʩʢʠ 

0.2530 ʛ, ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ 6 ʯʘʩʦʚ ʠʣʠ 21600 ʩʝʢʫʥʜ) 

 

ʇʨʠ ʩʝʨʥʦʢʠʩʣʦʪʥʦʤ ʨʘʟʣʦʞʝʥʠʠ ʨʫʜʳ ʦʩʪʘʪʦʯʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʜʝʩʦʨʙʘʪʘ 

ʥʘʭʦʜʠʣʘʩʴ ʚ ʛʨʘʥʠʮʘʭ 80-100 ʛ/ʣ, ʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ  ʚ 

ʜʝʩʦʨʙʘʪʝ ʚ ʢʘʯʝʩʪʚʝ  ʧʨʠʤʝʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ  ʜʦʩʪʠʛʘʝʪ ʜʦ 1.0% ʠ ʚʳʰʝ. ʆʩʘ-

ʞʜʝʥʠʝ ʫʨʘʥʘ ʠʟ ʜʝʩʦʨʙʘʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʩʘʞʜʘʶʪ ʘʤʤʠʘʯʥʦʡ ʚʦʜʦʡ 25-ʧʨʦ-

ʮʝʥʪʥʦʡ, ʠʟ ʜʝʩʦʨʙʘʪʘ ʫʨʘ ʦʩʘʞʜʘʝʪʩʷ  ʚ ʚʠʜʝ ὟὕȢ 

ʇʨʦʮʝʩʩ ʦʩʘʞʜʝʥʠʷ ʫʨʘʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ  ʨʘʚʥʦʚʝʩʥʳʭ  ʫʩʣʦʚʠʷʭ.  ɼʠ-

ʫʨʘʥʘʪ ʘʤʤʦʥʠʷ ʚ ʚʠʜʝ ʦʩʘʜʢʘ ʦʙʨʘʟʫʝʪʩʷ ʦʯʝʥʴ ʙʳʩʪʨʦ  ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʩʝʢʫʥʜ, ʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʦʩʘʜʢʘ ʚ ʫʩʣʦʚʠʷʭ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ  ʭʠʤʠ-

ʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ  ʧʨʦʪʝʢʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʤʝʜʣʝʥʥʦ. ʇʦʵʪʦʤʫ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʝ 

ʨʘʩʪʚʦʨʳ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʨʞʠʚʘʪʴ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ  ʧʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʦʯʝʨʝʜ-

ʥʳʭ ʧʦʨʮʠʡ ʘʤʤʠʘʯʥʦʡ ʚʦʜʳ. ɺʨʝʤʷ ʚʳʜʝʨʞʢʠ ʟʘʚʠʩʠʪ  ʦʪ ʦʙʲʸʤʘ ʘʤʤʠʘʯʥʦʡ 

ʚʦʜʳ, ʚʚʝʜʸʥʥʦʡ ʚ ʧʨʦʮʝʩʩ. 

ɺʘʞʥʦ ʫʢʘʟʘʪʴ, ʯʪʦ ʧʨʠʨʦʜʘ ʢʘʪʠʦʥʘ ʦʩʘʜʠʪʝʣʷ  ʠ ʘʥʠʦʥʘ ʠʩʭʦʜʥʦʡ ʩʦʣʠ 

ʫʨʘʥʠʣʘ ʧʨʠ ʦʩʘʞʜʝʥʠʠ ʧʦʣʠʫʨʘʥʘʪʦʚ  ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʨʅ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʘ ʨʅ ʦʢʘ-

ʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʨʘʚʥʦʚʝʩʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʨʘʥʘ ʚ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʘʩʪʚʦʨʘʭ, 

ʯʪʦ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 2.8.  
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ʈʠʩʫʥʦʢ 2.8. ï ɺʣʠʷʥʠʝ  ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʨʘʥʘ ʚ ʨʘʩʪʚʦʨʘʭ  ʥʘ ʨʅ ʩʨʝʜʳ ʚ ʧʨʦʮʝʩʩʝ 

ʦʩʘʞʜʝʥʠʷ ʜʠʫʨʘʥʘʪʦʚ 

 

ʉʦʛʣʘʩʥʦ ʨʠʩʫʥʢʫ 2.8 ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ,  ʯʪʦ ʜʣʷ ʧʦʣʥʦʛʦ ʦʩʘʞʜʝʥʠʷ  ʠʟ 

ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʘʩʪʚʦʨʦʚ ʫʨʘʥʘ  ʚ ʢʦʥʮʝ ʦʩʘʞʜʝʥʠʷ ʟʥʘʯʝʥʠʷ ʨʅ ʨʘʩʪʚʦʨʦʚ  

ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʩʦʢʠʤʠ. ʉʣʝʜʫʶʱʝʡ ʩʪʘʜʠʝʡ  ʷʚʣʷʝʪʩʷ  ʬʠʣʴʪʨʘʮʠʷ  ʜʠʫʨʘʥʘʪʘ  

ʯʝʨʝʟ ʬʠʣʴʪʨ-ʧʨʝʩʩ, ʠ ʦʪʧʨʘʚʢʘ ʤʘʪʦʯʥʳʭ ʨʘʩʪʚʦʨʦʚ ʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ (ʩ ʩʦ-

ʜʝʨʞʘʥʠʷʤʠ ʫʨʘʥʘ 0.5Ŀ10-2-2.4Ŀ10-2 ʛ/ʣʠʪʨ).   

ʉ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʫʯʝʥʠʝ ʜʠʫʨʘʥʘʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ  ʠʥʪʝ-

ʨʝʩʥʳʤ ʠ ʠʤʝʝʪ ʵʬʬʝʢʪʠʚʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ,  ʧʦʩʢʦʣʴʢʫ ʠʟ ʜʠʫʨʘʥʘʪʘ 

ʧʦʩʣʝ ʝʛʦ ʧʨʦʢʘʣʠʚʘʥʠʷ ʣʝʛʢʦ ʧʦʣʫʯʘʶʪ ʩʦʝʜʠʥʝʥʠʷ ʫʨʘʥʘ  ʚ ʝʛʦ ʦʢʩʠʜʥʦʡ ʬʦʨʤʝ 

-  ὟὕȢ 

ʆʧʨʝʜʝʣʠʚ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʟʣʦʞʝʥʠʷ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʷ  "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ" ʩʝʨʥʦʢʠʩʣʦʪʥʳʤ ʚʳʱʝʣʘʯʠʚʘʥʠʝʤ, 

ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʫʩʨʝʜʥʸʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʚʠʜʝ ʙʣʦʢ-ʩʭʝʤʳ  

(ʨʠʩʫʥʦʢ 2.9). 



 

105 

 

ʈʠʩʫʥʦʢ 2.9. - ʋʩʨʝʜʥʸʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ï ʙʣʦʢ-ʩʭʝʤʘ ʧʦ  ʩʝʨʥʦʢʠʩʣʦʪʥʦʤʫ ʚʳ-

ʱʝʣʘʯʠʚʘʥʠ ʁʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ  "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠ-

ʩʪʘʥ" 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 2.9, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʫʩʨʝʜʥʸʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ï ʙʣʦʢ-

ʩʭʝʤʘ ʧʦ  ʩʝʨʥʦʢʠʩʣʦʪʥʦʤʫ ʚʳʱʝʣʘʯʠʚʘʥʠʶ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʷ  "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ" ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʪʫ-

ʧʝʥʝʡ: ʨʫʜʦʧʦʜʛʦʪʦʚʢʘ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʚʦʜʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʩʛʫʱʝʥʠʝ, ʚʳʱʝʣʘ-

ʯʠʚʘʥʠʝ, ʩʦʨʙʮʠʷ ʩʤʦʣʦʡ ɸʄ(ʧ), ʜʝʩʦʨʙʮʠʷ, ʥʝʡʪʨʘʣʠʟʘʮʠʷ ʜʝʩʦʨʙʘʪʘ, ʦʩʘʞʜʝ-

ʥʠʝ ʜʠʫʨʘʥʘʪʘ ʘʤʤʦʥʠʷ, ʩʫʰʢʘ ʠ ʧʨʦʢʘʣʠʚʘʥʠʝ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ  ʚ ʚʠʜʝ ʦʢ-

ʩʠʜʘ ʫʨʘʥʘ - ὟὕȢ 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʫʩʨʝʜʥʸʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ  ʚ ʚʠʜʝ ʙʣʦʢ-ʩʭʝʤʳ  ʧʦ ʩʝʨʥʦʢʠʩ-

ʣʦʪʥʦʤʫ ʚʳʱʝʣʘʯʠʚʘʥʠ ʁʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ  "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ" ʦʪ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ  ʠʤʝʝʪ ʦʪʣʠʯʠʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʠʟʚʝʩʪʥʷʢ ʧʝʨʝʜ 

ʩʪʘʜʠʝʡ ʦʩʘʞʜʝʥʠʷ  ʠʟ ʜʝʩʦʨʙʘʪʘ ʜʠʫʨʘʥʘʪʘ ʘʤʤʦʥʠʷ ʥʝʡʪʨʘʣʠʟʫʝʪ ʥʝʢʦʪʦʨʳʝ 

ʢʦʣʠʯʝʩʪʚʘ  ʠʟʙʳʪʦʯʥʦʡ ʢʠʩʣʦʪʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʵʢʦʥʦʤʠʪ ʨʘʩʭʦʜ ʘʤʤʠʘʯʥʦʡ ʚʦʜʚ (ʚ 2 ʠ ʙʦʣʝʝ ʨʘʟ), ʧʨʠ ʵʪʦʤ ʠʟʚʣʝʯʝʥʠʝ 

ʫʨʘʥʘ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʩʘʞʜʝʥʠʷ ʜʦʩʪʠʛʘʝʪ 99% ʠ ʙʦʣʝʝ. 

 

2.4. ɺʪʦʨʠʯʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ʫʨʘʥʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

2.4.1. ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʨʘʟʣʦʞʝʥʠʷ ʦʪʭʦʜʦʚ ʫʨʘʥʦʚʦʡ  

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ  ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʧʦ ʚʳʜʝʣʝʥʠʶ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ  

ʠʟ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʧʨʦʰʣʳʭ 

ʣʝʪ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʫʨʘʥʦʚʦʛʦ ʥʘʩʣʝʜʠʷ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʪʨʝʙʫʝʪ ʫʛʣʫʙʣʸʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʘ, ʪʘʢ ʠ ʙʝʟʦʧʘʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ, ʭʨʘʥʷʱʠʭʩʷ ʚ ʫʨʘʥʦ-

ʚʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʭ. ʀ ʧʨʝʞʜʝ ʚʩʝʛʦ, ʪʨʝʙʫʝʪʩʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʧʦ ʠʟʚʣʝʯʝʥʠʶ  ʠʟ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʫʨʘʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʊʘʜʞʠʢʠʩʪʘʥʘ ʚ ʦʙʣʘʩʪʠ ʨʘʜʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ  

ʚʦʟʥʠʢʣʠ  ʠ ʩʚʷʟʘʥʳ ʩ ʥʘʩʣʝʜʠʝʤ ʨʘʥʝʝ ʨʘʟʚʠʚʘʚʰʠʭʩʷ ʙʫʨʥʳʤʠ ʪʝʤʧʘʤʠ ʫʨʘʥʦ-

ʜʦʙʳʚʘʶʱʝʡ ʠ ʫʨʘʥʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʙʳʚʰʝʛʦ 

ʉʉʉʈ. ʈʘʟʨʘʙʦʪʢʘ ʤʥʦʛʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʨʘʥʦʚʳʭ ʨʫʜ ʊʘʜʞʠʢʠʩʪʘʥʘ ʙʳʣʘ 
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ʧʦʣʥʦʩʪʴʶ ʧʨʝʢʨʘʱʝʥʘ ʧʦʩʣʝ ʨʘʩʧʘʜʘ ʉʉʉʈ. ʅʦ ʧʦʩʣʝ  ʧʨʝʢʨʘʱʝʥʠʷ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ  ʫʨʘʥʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʟʘʢʨʳʪʠʷ ʫʨʘʥʦʜʦʙʳʚʘʶʱʠʭ ʨʫʜ-

ʥʠʢʦʚ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ  ʚʦʟʥʠʢʣʘ ʧʨʦʙʣʝʤʘ ʙʝʟʦʧʘʩʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ, 

ʟʘʢʨʳʪʠʷ ʨʫʜʥʠʢʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʥʘ ʢʦʪʦʨʳʭ ʨʘ-

ʥʝʝ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʜʝʷʪʝʣʴʥʦʩʪʴ  ʧʦ ʜʦʙʳʯʝ ʠ ʧʝʨʝʨʘʙʦʪʢʝ ʫʨʘʥʦʚʳʭ ʨʫʜ.  

ɸʥʘʣʠʟ ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʫʨʘʥʦʚʳʭ ʭʚʦʩʪʦʭʨʘʥʠ-

ʣʠʱ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʝʚʝʨʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ ʧʦʢʘʟʘʣ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʚʪʦʨʠʯ-

ʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʛ. ɹʫʩʪʦʥ. ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʦʮʝʩʩʘ ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʚʳʭ ʦʪʭʦʜʦʚ ʥʝʦʙʭʦʜʠʤ ʪʝʨʤʦʜʠʥʘʤʠʯʝ-

ʩʢʠʡ ʘʥʘʣʠʟ ʨʘʟʣʦʞʝʥʠʷ ʩʳʨʴʷ ʩʝʨʥʦʡ ʢʠʩʣʦʪʦʡ. 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʛʦʨʦʜʘ ɹʫʩʪʦʥ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ "ʂʘʨʪʘ 1-9", ʚ ʝʛʦ ʩʦʩʪʘʚʝ 

ʥʘʭʦʜʠʪʩʷ ʜʝʚʷʪʴ ʥʘʤʳʚʥʳʭ ʣʦʢʘʣʴʥʳʭ ʢʘʨʪ. ʕʪʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ  ʪʝʨʨʠʪʦʨʠ-

ʘʣʴʥʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ  ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʝ ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʟʘʚʦʜʘ, ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʚʩʝʛʦ 200 ʤʝʪʨʦʚ  ʦʪ ɻʄɿ. ʆʪ ʛʦʨʦʜʘ ʍʫʜʞʘʥʜ  ʥʘʭʦʜʠʪʩʷ  ʚ 5-ʠ ʢʤ. 

ʇʣʦʱʘʜʴ  ʵʪʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʟʥʘʯʠʪʝʣʴʥʘʷ, ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʶʱʘʷ 18 

ʛʝʢʪʘʨʦʚ. ɺʦʢʨʫʛ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ  ʨʘʩʧʦʣʦʞʝʥʘ  ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʘʷ ʟʦʥʘ, ʩʦ-

ʩʪʘʚʣʷʶʱʘʷ ʧʨʠʤʝʨʥʦ 50 ʤʝʪʨʦʚ.  

ʕʢʩʧʣʫʘʪʘʮʠʷ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ  "ʂʘʨʪʘ 1-9" ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʧʝʨʠʦʜ 

1945-1963 ʛʦʜʦʚ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ  ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʦ ʩʢʣʘʜʠʨʦʚʘʥʦ ʚ  ʦʙʱʝʡ 

ʩʣʦʞʥʦʩʪʠ ʙʦʣʝʝ ʯʝʪʳʨʸʭ ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ ʛʠʜʨʦʤʝʪʘʣ-

ʣʫʨʛʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʝʡ ʨʫʜʳ.  ʕʪʦʤʫ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʫ   

ʧʨʠʩʚʦʝʥʘ ʢʘʪʝʛʦʨʠʷ "ʯʘʩʪʠʯʥʦ ʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʛʦ". ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʩʘʥʠʪʘʨ-

ʥʦʡ ʟʦʥʳ ʧʨʦʪʝʢʘʶʪ ʨʫʢʘʚʘ ʌʝʨʛʘʥʩʢʦʛʦ ʢʘʥʘʣʘ ʠ ʥʘʭʦʜʷʪʩʷ ʭʣʦʧʢʦʚʳʝ ʧʣʘʥʪʘ-

ʮʠʠ ɹ.ɻʘʬʫʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ. ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʟʦʥʝ ʫʤʝʨʝʥʥʦʛʦ 

ʢʣʠʤʘʪʘ. ʆʩʪʘʪʢʠ ʷʚʣʷʶʪʩʷ ʢʠʩʣʳʤʠ, ʩ  pH 5-6; ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʨʝʜʥʝʛʦʜʦ-

ʚʦʝ ʥʝ ʙʦʣʝʝ 400 ʤʤ; ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʩʨʝʜʥʝʛʦʜʦʚʘʷ  ʨʘʚʥʘ (+20Áʉ), ʚʝʪʝʨ ʚ 

ʦʩʥʦʚʥʦʤ ʟʘʧʘʜʥʳʡ ʜʦ 10-15 ʤʝʪʨʦʚ ʚ ʩʝʢʫʥʜʫ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʧʨʦʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʷ ʤʦʱʥʦʩʪʠ ɔ-ʠʟʣʫ-

ʯʝʥʠʷ, ʩʦʩʪʘʚʠʚʰʠʝ 150-275 ʤʢʈ/ʯʘʩ, ʚʝʣʠʯʠʥʳ ʩʫʤʤʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ  ʦʧʨʝʜʝʣʝʥʳ ʚ 780 ʂʶʨʠ.  
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ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʚ 1975 ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʟʘʱʠʪʥʳʝ ʤʝʨʦ-

ʧʨʠʷʪʠʷ, ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʢʨʳʪʘ ʛʘʣʝʯʥʠʢʦʚʳʤ ʩʣʦʝʤ ʪʦʣʱʠʥʦʡ ʦʜʠʥ ʤʝʪʨ. ʀʤʝʝʪ 

ʥʘʙʣʶʜʘʪʝʣʴʥʳʝ ʩʢʚʘʞʠʥʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 13 ʰʪʫʢ. ʉʠʩʪʝʤʘ ʦʪʚʦʜʘ ʚʦʜʳ ʥʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʠ ʦʪʩʫʪʩʪʚʫʝʪ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʝʥʳ ʥʘʤʠ ʜʣʷ  ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʤʘʪʝ-

ʨʠʘʣʦʚ  ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ  "ʂʘʨʪʘ 1-9", ʦʙʦʙʱʘʶʪʩʷ  ʥʘ ʨʠʩʫʥʢʝ 2.10 ʠ ʚ ʪʘʙʣʠʮʝ 

2.12. 

 

 

 

ʈʠʩʫʥʦʢ 2.10. - ʉʦʩʪʦʷʥʠʝ ʫʨʘʥʦʚʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ "ʂʘʨʪʘ 1-9"  ʛ. ɹʫʩʪʦʥ 
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ʊʘʙʣʠʮʘ 2.12. - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʦʣʛʦʞʠʚʫʱʠʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ "ʂʘʨʪʘ 1-9"  (ɹʢ/ʢʛ) 

ʈʘʜʠʦʥʫʢʣʠʜʳ max min 

40K 6840 2660 

232Th 560 88 

226Ra 42760 2490 

 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʫʨʘʥʦʚʳʭ ʦʪʭʦʜʦʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ "ʂʘʨʪʘ 1-9" ʛʦ-

ʨʦʜʘ ɹʫʩʪʦʥ ʧʨʠʚʝʜʸʥ ʚ ʪʘʙʣʠʮʝ 2.13. ɼʣʷ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʫʨʘʥʦʩʦʜʝʨʞʘ-

ʱʠʭ ʦʪʭʦʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʢʦʤʧʣʝʢʩʦʥʦʤʝʪʨʠʠ, ʚʝʩʦʚʦʡ ʤʝʪʦʜ ʠ ʤʝʪʦʜ ʧʣʘ-

ʤʝʥʥʦʡ ʬʦʪʦʤʝʪʨʠʠ.  

 

ʊʘʙʣʠʮʘ 2.13. ï ʍʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʭʚʦʩʪʦ-

ʭʨʘʥʠʣʠʱʘ  "ʂʘʨʪʘ 1-9"  

ʂʦʤʧʦʥʝʥʪʳ U MgO CaO MnO2 Fe2O3 Al 2O3 SiO2 ʇʨʦʯʠʝ 

ʉʦʜʝʨʞʘʥʠʝ ʚ 

ʦʪʭʦʜʘʭ (%) 
0.02 3.8 2.5 0.3 4.1 10.7 69.4 9.18 

 

ʈʝʥʪʛʝʥʦʬʘʟʦʚʳʡ ʠ ʜʠʬʬʝʨʝʥʮʠʦʥʥʦ-ʪʝʨʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʩ ʮʝ-

ʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʩʪʘʚʘ ʤʠʥʝʨʘʣʦʚ ʚ ʦʪʭʦʜʘʭ ʫʨʘʥʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

"ʂʘʨʪʘ 1-9" ʛ. ɹʫʩʪʦʥ (ʪʘʙʣʠʮʘ 2.14). 

ɼʣʷ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʤʠʥʝʨʘʣʦʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ "ʂʘʨʪʘ 1-9" ʙʳʣʠ 

ʥʘʡʜʝʥʳ ʵʥʪʘʣʴʧʠʷ ʠ ʵʥʪʨʦʧʠʷ ʚʝʱʝʩʪʚ, ʠʩʧʦʣʴʟʫʷ ʩʧʨʘʚʦʯʥʳʝ ʜʘʥʥʳʝ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʨʘʟʣʦʞʝʥʠʷ ʦʪʭʦʜʦʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ 

"ʂʘʨʪʘ 1-9"  ʩ ʫʯʸʪʦʤ ʦʢʠʩʣʠʪʝʣʷ (HNO3) ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ (ʨʝʘʢʮʠʠ (2.1)-(2.6)). 
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ɼʣʷ ʨʝʘʢʮʠʡ (2.1)-(2.6)  ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʚʳʯʠʩʣʝʥʠʷ  ʠʭ ʪʝʨʤʦʜʠʥʘʤʠ-

ʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ Ў̊ ȟ̋ ˑȾ̇̍ ̝̏̌ ï ʵʥʪʘʣʴʧʠʠ, ЎὛ ȟ̋ ˑȾ̇̍ ̏̌Ͻ̝ὑ ï ʵʥʪʨʦ-

ʧʠʠ, ЎὋ ȟ̋ ˑȾ̇̍ ̝̏̌ ï ʵʥʝʨʛʠʠ ɻʠʙʙʩʘ (ʪʘʙʣʠʮʘ 2.15). 

 

ʊʘʙʣʠʮʘ 2.14. - ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʥʝʨʘʣʦʚ ʭʚʦʩʪʦʭʨʘʥʠ-

ʣʠʱʘ  "ʂʘʨʪʘ 1-9"  

ɺʝʱʝʩʪʚʦ Ў̊ ȟ̋ ˑȾ̇̍ ̝̏̌ ЎὛ ȟ̋ ˑȾ̇̍ ̏̌Ͻ̝ὑ 

Ὗὕ̧̜̓̃̑̅̊ -1081,23 0,08 

ὟὕὛὕ ̑ ́̒̓̃̏̑ -1929,7 0,0812 

Ὄὔὕ ̇ ̝̉̅̋̏̒̓ -174,14 0,155 

ὌὛὕ ̑ ́̒̓̃̏̑ -745,651 0,018 

˛ ̄ ́ ̈ 0 0,205 

ὔ̨  ̄ ́ ̈ 33,5 0,24 

˚˛̝̇̉̅̋̏̒̓ -285,8 0,07 

ὊὩὕ ̓ ̧̜̃̑̅̊ -822,16 0,0875 

ὊὩὛὕ  ̑ ́̒̓̃̏̑ -2825,7 -0,564 

ὃὰὕ ̓ ̧̜̃̑̅̊ -1675,692 0,051 

ὃὰὛὕ  ̑ ́̒̓̃̏̑ -3792,33 -0,055 

ὝὬὕ ̓ ̧̜̃̑̅̊ -1226,75 0,065 

ὝὬὛὕ  ̑ ́̒̓̃̏̑ -2604,372 -0,382 

ὓὲὕ̓ ̧̜̃̑̅̊ -521,493 0,053 

ὓὲὛὕ ̑ ́̒̓̃̏̑ -1131,144 -0,044 

ὓὫὕὌ  ̓ ̧̜̃̑̅̊ -924,66 0,0632 

ὓὫὛὕ ̑ ́̒̓̃̏̑ -1379,1 -0,116 

ὔὥὛὕ ̑ ́̒̓̃̏̑ -1395,9 0,136 

ὅὥὛὕ ̑ ́̒̓̃̏̑ -1454,06 -0,04 
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ʊʘʙʣʠʮʘ 2.15. ï ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ "ʂʘʨʪʘ 1-9" 

ʈʝʘʢʮʠʷ Ў̊ ȟ̋ ˑȾ̇̍ ̝̏̌ ЎὛ ȟ̋ ˑȾ̇̍ ̏̌Ͻ̝ὑ ЎὋ ȟ̋ ˑȾ̇̍ ̝̏̌ 

(2.1) -190,62 0,006 -192,41 

(2.2) -457,92 -0,341 -356,3 

(2.3) -737,1 0,05 -752 

(2.4) -280,39 0,024 -287,542 

(2.5) -299,6 0,115 -333,87 

(2.6) -623,99 -0,495 -476,48 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ 

ʨʝʘʢʮʠʡ (2.1)-(2.6) (ʪʘʙʣʠʮʘ 2.15) ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦ-

ʮʝʩʩʘ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɺ ʪʘʙʣʠʮʝ 2.16 ʠ ʥʘ ʨʠʩʫʥʢʝ 2.11 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʥʘ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ - ʵʥʝʨʛʠʶ ɻʠʙʙʩʘ ʚ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʭʠ-

ʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ (2.1)-(2.6). ʀʟ ʪʘʙʣʠʮʳ 2.16 ʠ ʨʠʩʫʥʢʘ 2.11 ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, 

ʯʪʦ ʧʨʦʪʝʢʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʨʝʘʢʮʠʡ ʘʢʪʠʚʠʨʫʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʨʦʮʝʩʩʘ.  

 

ʊʘʙʣʠʮʘ 2.16. ï ʀʟʤʝʥʝʥʠʝ ʵʥʝʨʛʠʠ ɻʠʙʙʩʘ ЎὋȟ̋ ˑȾ̇̍ ̝̏̌ ʜʣʷ ʨʝʘʢʮʠʡ (2.1)-

(2.6) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ  
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ʈʠʩʫʥʦʢ 2.11. - ɿʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ æG ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʤʠ-

ʥʝʨʘʣʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ "ʂʘʨʪʘ 1-9" 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʪʭʦʜʦʚ ʫʨʘʥʦʚʦʡ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʪʝʢʘʥʠʠ ʨʝʘʢʮʠʡ (2.1)-(2.6) ʧʨʠ ʨʘʟʣʦʞʝ-

ʥʠʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʢʠʩʣʦʪʘʤʠ. 

 

2.4.2. ʇʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ʫʨʘʥʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʝʨʥʦʢʠʩʣʦʪʥʳʤ 

ʤʝʪʦʜʦʤ 

ɼʝʷʪʝʣʴʥʦʩʪʴ  ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ  ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʚ 

ʧʨʦʮʝʩʩʝ ʜʦʙʳʯʠ ʫʨʘʥʘ ʰʠʨʦʢʦ ʦʩʚʝʱʘʝʪʩʷ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ. ʅʘʧʨʠ-

ʤʝʨ, ʚ ʭʚʦʩʪʘʭ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ "ʂʘʨʪʘ 1-9" ʛʦʨʦʜʘ ɹʫʩʪʦʥ ʰʠ-

ʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥ ʢʚʘʨʮ, ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʭʚʦʩʪʘʭ ʜʦʩʪʠʛʘʝʪ ʜʦ 70%, ʠʩʭʦʜʷ ʠʟ 

ʯʝʛʦ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʫʢʘʟʘʥʥʳʭ ʭʚʦʩʪʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ  ʠʭ ʢʠʩʣʦʪ-

ʥʫʶ ʧʝʨʝʨʘʙʦʪʢʫ. ɺ ʜʘʥʥʦʤ ʧʦʜʨʘʟʜʝʣʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ  ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ "ʂʘʨʪʘ 

1-9", ʠʟʚʣʝʯʝʥʠʶ ʫʨʘʥʘ  ʚ ʧʨʦʜʫʢʪʠʚʥʳʝ ʨʘʩʪʚʦʨʳ  ʧʨʠ ʩʝʨʥʦʢʠʩʣʦʪʥʦʡ  ʧʝʨʝʨʘ-

ʙʦʪʢʝ (ʪʘʙʣʠʮʘ 2.17). ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟ ʪʘʙʣʠʮʳ 2.17 ʩʜʝʣʘʥʦ ʟʘʢʣʶ-
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ʯʝʥʠʝ, ʯʪʦ ʭʚʦʩʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʫʨʘʥ ʚ ʢʦʣʠʯʝʩʪʚʝ  0.008-0.021%, ʜʦʩʪʘʪʦʯʥʦ ʭʦ-

ʨʦʰʦ ʨʘʟʣʘʛʘʶʪʩʷ  ʩʝʨʥʦʡ ʢʠʩʣʦʪʦʡ  ʩ ʚʳʭʦʜʦʤ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʘʩʪʚʦʨʦʚ ʩ 

ʩʦʜʝʨʞʘʥʠʷʤʠ ʫʨʘʥʘ 61% ʠ ʚʳʰʝ. ɼʘʥʥʳʡ ʬʘʢʪ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ὌὛὕ ʩʧʦ-

ʩʦʙʥʘ ʭʦʨʦʰʦ ʨʘʟʣʘʛʘʪʴ ʭʚʦʩʪʳ. ʂʨʦʤʝ ʪʦʛʦ, ʭʚʦʩʪʦʚʦʡ ʤʘʪʝʨʠʘʣ ʜʣʠʪʝʣʴʥʦʝ 

ʚʨʝʤʷ ʥʘʭʦʜʠʪʩʷ ʚ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʚʣʝʢʘʪʴ ʠʟ ʥʠʭ ʫʨʘʥ ʙʝʟ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʟʤʝʣʴʯʝʥʠʷ. 

 

ʊʘʙʣʠʮʘ 2.17.  ï ɿʘʚʠʩʠʤʦʩʪʠ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʘ ʦʪ ʨʘʩʭʦʜʦʚ ὌὛὕ ʧʨʠ ʫʩʣʦʚʠʷʭ 

Ű=10 ʯ, ʊ=20Áʉ, U=0,018% 

ʉʦʦʪʥʦʰʝʥʠʝ ɾ:ʊ=2:1 ʉʦʦʪʥʦʰʝʥʠʝ ɾ:ʊ=1:1 

ʈʘʩʭʦʜʳ ὌὛὕ, 

ʢʛ/ʪʦʥʥʫ ʭʚʦʩʪʦʚ 

ʀʟʚʣʝʯʝʥʠʝ U 

ʚ ʨʘʩʪʚʦʨ (%) 

ʈʘʩʭʦʜʳ ὌὛὕ, 

ʢʛ/ʪʦʥʥʫ ʭʚʦʩʪʦʚ 

ʀʟʚʣʝʯʝʥʠʝ U 

ʚ ʨʘʩʪʚʦʨ (%) 

60 23 60 20 

90 26 90 24 

100 35 100 31 

110 40 110 37 

120 43 120 39 

130 48 130 41 

180 54 180 46 

350 61 350 55 

 

ɼʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝ-

ʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ: ʩʦʦʪʥʦʰʝʥʠʝ ɾ:ʊ=1:1,  Ű=6 ʯ, ʊ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 293 K ʜʦ 353 

K (ʨʠʩʫʥʦʢ 2.12). 

ɼʣʷ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʙʳʣʠ ʠʟʫʯʝʥʳ ʢʠʥʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʠʟʫʯʝʥʠʝ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʠʟʦʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʧʫʣʴʧʫ ʚʳʜʝʨʞʠ-

ʚʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪʠʨʦʚʘʥʥʦʤ ʨʝʘʢʪʦʨʝ ʚ ʪʝʯʝʥʠʝ 10 ʯʘʩʦʚ ʧʨʠ ʧʦʜʜʝʨʞʘʥʠʠ  

ʊ=293-353 K, ʩ ʜʦʙʘʚʣʝʥʠʝʤ  ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 180 ʢʛ ʥʘ ʪʦʥʥʫ ʦʪʭʦ-

ʜʦʚ. ɹʳʣʠ ʧʦʩʪʨʦʝʥʳ ʢʠʥʝʪʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʨʘʟʣʦʞʝʥʠʷ  ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦ-
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ʜʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʩʜʝʣʘʥʦ ʟʘʢʣʶʯʝʥʠʝ ʦ ʧʦʚʳʰʝʥʠʠ ʩʢʦʨʦʩʪʠ ʨʘʟʣʦʞʝʥʠʷ ʠ ʫʚʝ-

ʣʠʯʝʥʠʠ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʨʝʤʝʥʠ ʨʘʟʣʦʞʝʥʠʷ  ʜʦ 10 ʯ (max) ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 353 K (max).     

 

ʈʠʩʫʥʦʢ 2.12. ï ʂʠʥʝʪʠʢʘ ʨʘʟʣʦʞʝʥʠʷ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ (ʩʦʜʝʨʞʘʥʠʝ 

U=0.018%, ɾ:ʊ=2:1 

 

ɺ ʠʩʩʣʝʜʫʝʤʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʜʠʘʧʘʟʦʥʝ 293-313-333-353 K ʠʟʚʣʝʯʝʥʠʝ 

ʫʨʘʥʘ  ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ  ʚ ʧʨʝʜʝʣʘʭ 60-90%. ʂʘʢ ʚʠʜʥʦ ʠʟ 

ʨʠʩʫʥʢʘ 2.12, ʨʘʟʣʦʞʝʥʠʷ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ  ʜʦ ʪʨʸʭ ʯʘʩʦʚ ʷʚʣʷʝʪʩʷ ʣʠ-

ʥʝʡʥʳʤ, ʚ ʠʥʪʝʨʚʘʣʝ 3-5 ʯʘʩʦʚ ï ʧʘʨʘʙʦʣʠʯʝʩʢʠʤ, ʠ ʩʚʳʰʝ 6 ʯʘʩʦʚ - ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʨʝʢʨʘʱʘʝʪʩʷ. 

ʇʦʩʪʨʦʝʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʘ ʚ ʢʦʦʨʜʠʥʘʪʘʭ (ʦʩʴ ʭ  - 

1/ʊ Ͻρπ, ʦʩʴ y ï LgK (ʨʠʩʫʥʦʢ 2.13). ɺʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʳʯʠʩʣʝʥʥʳʝ ʪʦʯʢʠ  

ʨʘʧʦʣʘʛʘʶʪʩʷ ʥʘ ʛʨʘʬʠʢʝ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ ʧʦʯʪʠ ʧʨʷʤʫʶ ʣʠʥʠʶ, ʵʪʘ ʟʘʚʠʩʠ-

ʤʦʩʪʴ ʧʦʜʯʠʥʷʝʪʩʷ ʫʨʘʚʥʝʥʠʶ ɸʨʨʝʥʠʫʩʘ. ʆʜʥʦʡ ʠʟ ʦʧʨʝʜʝʣʷʝʤʳʭ  ʥʘʤʠ ʢʠʥʝ-

ʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʣʘʩʴ ʵʥʝʨʛʠʷ ʘʢʪʠʚʘʮʠʠ (ɽ), ʝʸ 

ʦʧʨʝʜʝʣʠʣʠ  ʥʘ ʦʩʥʦʚʝ tg Ŭ (ʫʛʦʣ ʥʘʢʣʦʥʘ) ʧʦʣʫʯʝʥʥʦʡ ʧʨʷʤʦʡ ʣʠʥʠʠ ʠ ʝʸ ʥʘʢʣʦʥʘ 



 

115 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ y. ɼʣʷ ʫʢʘʟʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʠʣʠ ʚʝʠʯʠʥʫ ʵʥʝʨʛʠʷ ʘʢʪʠʚʘ-

ʮʠʠ (ɽ), ʩʦʩʪʘʚʠʚʰʫʶ 6.0 ʢɼʞ/ʤʦʣʴ, ʪʦ ʝʩʪʴ ʨʘʟʣʦʞʝʥʠʝ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦ-

ʜʦʚ ʷʚʣʷʝʪʩʷ ʢʠʥʝʪʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ (ʪʘʙʣʠʮʘ 2.18). 

 

ʊʘʙʣʠʮʘ 2.18. ï ʂʠʥʝʪʠʢʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ ʨʘʟʣʦʞʝʥʠʷ ʫʨʘʥʦʩʦʜʝʨʞʘ-

ʱʠʭ ʦʪʭʦʜʦʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ "ʂʘʨʪʘ 1-9" 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʨʘʟʣʦʞʝʥʠʷ 

(ʛʨʘʜʫʩ K) 

ʈʘʩʭʦʜ ὌὛὕ ʥʘ 

ʨʘʟʣʦʞʝʥʠʝ, 

ʢʛ/ʪ 

ʕʥʝʨʛʠʷ  

ʘʢʪʠʚʘʮʠʠ, 

ʢɼʞ/ʤʦʣʴ 

ʀʩʪʠʥʥʘʷ ʩʢʦ-

ʨʦʩʪʴ ʨʘʟʣʦʞʝʥʠʷ 

(% ʚ ʯʘʩ) 

293 180 

60 

1.00 

313 180 1.23 

333 180 1.54 

353 180 1.96 

 

 

ʈʠʩʫʥʦʢ 2.13. ï ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʘ ʚ ʢʦʦʨʜʠʥʘʪʘʭ (1/ʊ Ͻ

ρπ  / LgK 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʚʝʜʸʥʥʘʷ ʩʝʨʠʷ ʦʧʳʪʦʚ  ʧʦʟʚʦʣʷʝʪ ʟʘʢʣʶʯʠʪʴ,  ʯʪʦ ʚʪʦ-

ʨʠʯʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ  ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ "ʂʘʨʪʘ 1-9" 
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ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ, ʝʩʣʠ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʨʥʦʢʠʩʣʦʪ-

ʥʳʡ ʩʧʦʩʦʙ. ʉ ʫʯʸʪʦʤ ʢʠʥʝʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ  ʜʣʷ ʫʢʘʟʘʥʥʳʭ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ 

ʦʪʭʦʜʦʚ ʨʘʟʨʘʙʦʪʘʥʘ ʘʚʪʦʨʩʢʘʷ ʫʩʨʝʜʥʸʥʥʘʷ ʦʙʦʙʱʸʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠʭ ʧʝʨʝʨʘ-

ʙʦʪʢʠ (ʨʠʩʫʥʦʢ 2.14).  

 

 

ʈʠʩʫʥʦʢ 2.14. - ʋʩʨʝʜʥʸʥʥʘʷ ʦʙʦʙʱʸʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʝʨʝʨʘʙʦʪʢʠ  ʫʨʘʥʦʩʦʜʝʨ-

ʞʘʱʠʭ ʦʪʭʦʜʦʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ "ʂʘʨʪʘ 1-9" 
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2.5. ɿʘʢʣʶʯʝʥʠʝ ʧʦ ʚʪʦʨʦʡ ʛʣʘʚʝ 

ɺʪʦʨʘʷ ʛʣʘʚʘ ʜʠʩʩʝʨʪʘʮʠʠ ʧʦʩʚʷʱʝʥʘ ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ 

ʤʝʪʦʜʠʢʘʤ ʠ ʪʝʭʥʠʢʘʤ ʦʙʨʘʱʝʥʠʷ ʩ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ɼʣʷ ʫʨʘʥʦʩʦ-

ʜʝʨʞʘʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ  ʠʭ ʭʠʤʠʢʦ-ʤʠ-

ʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  ʇʨʠʚʦʜʷʪʩʷ  ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʠʟʚʣʝʯʝʥʠ ʁʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʨʠʡ ʠʟ ʨʫʜ ʜʚʫʭ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʡ ʊʘʜʞʠʢʠʩʪʘʥʘ ï ʤʝʩʪʦʨʦʞʜʝʥʠʡ <<ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ>> ʠ 

<<ʊʘʥʟʠʤ>>. ɼʣʷ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ <<ʊʘʥʟʠʤ>> ʧʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʸ 

ʨʘʟʣʦʞʝʥʠʷ ʤʝʪʦʜʦʤ ʢʘʨʙʦʥʘʪʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ  

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʨʫʜʳ ʵʪʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʪʘʢʞʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʝʨʝʨʘʙʦʪʢʠ  ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʭʚʦʩʪʦʭʨʘʥʠ-

ʣʠʱʘ "ʂʘʨʪʘ 1-9", ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʛʦʨʦʜʝ ɹʫʩʪʦʥ. 

ʇʝʨʝʨʘʙʦʪʢʘ ʫʨʘʥʦʚʦʛʦ ʩʳʨʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʦʩʪʨʦ 

ʩʪʦʷʱʝʡ ʧʝʨʝʜ ʛʦʨʥʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʦʪʨʘʩʣʴʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʪʨʘʥʳ, ʪʘʢ 

ʢʘʢ  ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʩʝʚʝʨʝ ʨʝʩʧʫʙʣʠʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʜʝʩʷʪʴ ʭʚʦʩʪʦʭʨʘ-

ʥʠʣʠʱ - ʩʚʘʣʦʢ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʫʨʘʥʦʚʳʤ ʥʘʩʣʝʜʠʝʤ ʙʳʚ-

ʰʝʛʦ ʉʉʉʈ. ʇʦ ʦʙʱʝʡ ʧʣʦʱʘʜʠ  ʦʥʠ ʟʘʥʠʤʘʶʪ ʪʝʨʨʠʪʦʨʠʶ ʩʚʳʰʝ 180 ʛʝʢʪʘʨʦʚ, 

ʛʜʝ ʩʢʣʘʜʠʨʦʚʘʥʦ ʙʦʣʝʝ 55 ʤʣʥ. ʪʦʥʥ ʦʪʭʦʜʦʚ ʫʨʘʥʦʜʦʙʳʚʘʶʱʠʭ  ʠ ʧʝʨʝʨʘʙʘʪʳ-

ʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʡʦʥʘʭ ʩ ʚʳʩʦʢʦʡ ʥʘʩʝ-

ʣʸʥʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʚ ʚʝʨʭʦʚʴʷʭ ʧʨʠʪʦʢʦʚ ʨʝʢʠ ʉʳʨʜʘʨʴʷ. ʉʦʩʪʦʷʥʠʝ ʙʦʣʴʰʠʥ-

ʩʪʚʘ ʠʟ ʥʠʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʸʟʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʟʜʦʨʦ-

ʚʴʷ ʣʶʜʝʡ. 

ɺʦ ʚʩʝʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʭ ʦʩʥʦʚʥʳʤʠ ʟʘʛʨʷʟʥʷʶʱʠʤʠ 

ʙʠʦʩʬʝʨʫ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʷʚʣʷʶʪʩʷ ʫʨʘʥ, ʨʘʜʠʡ, ʪʦʨʠʡ, ʧʦʣʦ-

ʥʠʡ. 

ʈʘʥʝʝ ʍʘʢʠʤʦʚ ʅ. ʩ ʩʦʘʚʪ. [40] ʧʨʦʚʝʣʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʘ ʠʟ ʦʪʭʦʜʦʚ ʨʘʟʣʠʯʥʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ, ʠʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʦʞʝʥʠʷ ʦʪʭʦʜʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ὌὛὕ. ʇʦʢʘʟʘʥʘ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʘ ʜʦ 93.85-94.0% ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ  ʚʝʣʠʯʠʥʘʭ ʧʨʦʮʝʩʩʘ 

ʨʘʟʣʦʞʝʥʠʷ (Ű=6 ʯ, ʊ=65-70Áʉ, ʨʘʩʭʦʜ ὌὛὕ = 180 ʢʛ/ʪʦʥʥʫ ʦʪʭʦʜʦʚ). ʇʦʣʫʯʝʥʳ 
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ʠ ʠʟʫʯʝʥʳ ʢʠʥʝʪʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʣʠʥʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʵʥʝʨʛʠʶ ʘʢʪʠʚʘʮʠʶ 

(16.0 ʢɼʞ/ʤʦʣʴ), ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ ʧʨʦʪʝʢʘʥʠʝ  ʨʘʟʣʦʞʝʥʠʷ ʷʚ-

ʣʷʝʪʩʷ ʜʠʬʬʫʟʠʦʥʥʳʤ ʧʨʦʮʝʩʩʦʤ.   

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʦʚʝʜʸʥʥʳʝ ʨʘʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʪʥʦʩʷʱʠʝʩʷ ʢʦ 

ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ ʙʳʚʰʝʡ ʫʨʘʥʦʜʦʙʳʚʘʶʱʝʡ ʠ ʫʨʘʥʦʧʝʨʝʨʘʙʘʪʳ-

ʚʘʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʳ ʫʜʝʣʠʣʠ  ʚʥʠʤʘʥʠʝ ʚʦʧʨʦʩʘʤ, ʢʘʩʘʶʱʠʤʩʷ  ʚʪʦʨʠʯʥʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ "ʂʘʨʪʘ 1-9", ʨʘʩʧʦʣʦ-

ʞʝʥʥʦʛʦ ʚ ʛʦʨʦʜʝ ɹʫʩʪʦʥ. 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ "ʂʘʨʪʘ 1-9", ʨʘʩʧʦʣʦʞʝʥʥʦʝ 

ʚ ʛʦʨʦʜʝ ɹʫʩʪʦʥ, ʜʣʷ ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ  ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ. ʀʟ 

ʦʪʭʦʜʦʚ  ʵʪʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ  ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʵʬʬʝʢʪʠʚʥʦ ʠʟʚʣʝʢʘʪʴ ʦʧʨʝʜʝʣʸʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʫʨʘʥʦ-

ʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫʨʘʥ ʚ ʚʠʜʝ Ὗὕ. ʇʨʝʜʩʪʘʚʣʝʥʘ  ʩʨʘʚʥʠ-

ʪʝʣɹʥʘʷ ʦʮʝʥʢʘ ʧʦʣʫʯʝʥʠʷ ʫʨʘʥʘ  ʠʟ ʦʪʜʝʣʴʥʳʭ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʭʚʦʩʪʦʭʨʘʥʠ-

ʣʠʱ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʩʝʚʝʨʝ ʩʪʨʘʥʳ. 

ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʠʟʫʯʝʥʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʨʘʟʣʦ-

ʞʝʥʠʷ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʡ "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ" ʠ "ʊʘʥʟʠʤ". ʍʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʙʳʣʠ  ʧʦʜʨʦʙʥʦ ʠʟʫʯʝʥʳ, ʜʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ 

ʥʦʚʝʡʰʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ  ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜ rʘʥʘʣʠʟʘ ï ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʡ 

ʘʥʘʣʠʟ ʠ ɼʊɸ. ʋʨʘʥʦʩʦʜʝʨʞʘʱʠʝ ʤʘʪʝʨʠʘʣ rʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ  "ʂʘʨʪʘ 1-9" 

ʪʘʢʞʝ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ  ʩ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʚʝʜʝʥʠʝʤ ʪʝʨ-

ʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʧʨʠ ʨʘʟʣʦʞʝʥʠʠ ʫʢʘ-

ʟʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʩʩʣʝʜʦʚʘʥʳ ʢʠʥʝʪʠʢʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʱʠʝ  ʜʘʥʥʦʝ ʨʘʟʣʦʞʝʥʠʝ.  

ʀʪʘʢ, ʚʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʨʘʩʩʤʦʪʨʝʥʳ  ʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ. 

ʍʠʤʠʯʝʩʢʠʡ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʭʚʦ-

ʩʪʦʭʨʘʥʠʣʠʱʘ "ʂʘʨʪʘ 1-9", ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʛʦʨʦʜʝ ɹʫʩʪʦʥ, ʨʫʜ "ʎʝʥʪʨʘʣʴʥʳʡ 

ʊʘʜʞʠʢʠʩʪʘʥ" ʠ "ʊʘʥʟʠʤ" ʠʟʫʯʝʥ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʘʥʘʣʠʟʘ, ʚʢʣʶʯʘʷ  

ʨʝʥʪʛʝʥʦʬʘʟʦʚʳʡ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʪʝʨʤʠʯʝʩʢʠʡ, ʭʠʤʠʯʝʩʢʠʡ ʠ ʜʨ. 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʸʥʥʦʛʦ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʦʚ, ʧʨʦ-

ʠʩʭʦʜʷʱʠʭ ʧʨʠ ʨʘʟʣʦʞʝʥʠʠ ʫʨʘʥʩʦʜʝʨʞʘʱʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʟʣʦʞʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʨʫʜ ʠ ʦʪʜʝʣʴʥʳʭ ʨʫʜʥʳʭ ʤʠʥʝʨʘʣʦʚ. 

ʇʦʢʘʟʘʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ  ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪ-

ʭʦʜʦʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ "ʂʘʨʪʘ 1-9", ʝʩʣʠ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʨʥʦ-

ʢʠʩʣʦʪʥʳʡ ʩʧʦʩʦʙ. ʉ ʫʯʸʪʦʤ ʢʠʥʝʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ  ʜʣʷ ʫʢʘʟʘʥʥʳʭ ʫʨʘʥʦʩʦ-

ʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʨʘʟʨʘʙʦʪʘʥʘ ʘʚʪʦʨʩʢʘʷ ʫʩʨʝʜʥʸʥʥʘʷ ʦʙʦʙʱʸʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ.  

ʋʩʪʘʥʦʚʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʩʦʜʝʨʞʘ-

ʱʝʡ ʨʫʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ "ʊʘʥʟʠʤ"  ʤʝʪʦʜʦʤ ʩʝʨʥʦʢʠʩʣʦʪʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ  

ʩ ʜʘʣʴʥʝʡʰʠʤ  ʦʩʘʞʜʝʥʠʝʤ  ʫʨʘʥʘ ʦʢʩʠʜʦʤ ʢʘʣʴʮʠʷ, ʨʘʟʨʘʙʦʪʘʥʘ ʫʩʨʝʜʥʸʥʥʘʷ 

ʩʭʝʤʘʪʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ  ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʚʦʡ ʨʫʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ "ʊʘʥ-

ʟʠʤ". ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʩʪʘʜʠʠ ʦʩʘʞʜʝʥʠʷ ʦʢʩʠʜʘ ʢʘʣʴʮʠʷ ʵʢʦʥʦʤʠʪ ʜʦʨʦʛʦʩʪʦ-

ʷʱʫʶ ʘʤʤʠʘʯʥʫʶ ʚʦʜʫ. 

ʇʦʢʘʟʘʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʢʘʨʙʦʥʘʪʥʦʡ ʧʝʨʝʨʘʙʦʪʢʘ ʫʨʘʥʦʩʦʜʝʨʞʘʱʝʡ 

ʨʫʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ "ʊʘʥʟʠʤ" ʩʦ ʩʨʝʜʥʠʤ ʦʧʪʠʤʘʣʴʥʳʤ ʠʟʚʣʝʯʝʥʠʝʤ  ʫʨʘʥʘ 

72%,  ʜʦʩʪʠʛʘʝʤʳʤ ʧʨʠ  ʨʘʩʭʦʜʝ ʩʦʜʳ 200 ʢʛ/ʪʦʥʥʫ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʫʩʨʝʜʥʸʥʥʳʝ ʩʭʝʤʘʪʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ  ʨʘʟʣʦʞʝʥʠʷ ʫʨʘʥʦ-

ʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ  "ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ" ʠ "ʊʘʥʟʠʤ",  ʫʨʘ-

ʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ "ʂʘʨʪʘ 1-9", ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʣʠ ʠʟ ʩʣʝ-

ʜʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʪʫʧʝʥʝʡ: ʨʫʜʦʧʦʜʛʦʪʦʚʢʘ, ʨʘʟʣʦʞʝʥʠʝ, ʩʦʨʙʮʠʷ ʩʤʦ-

ʣʦʡ ɸʄ(ʧ), ʜʝʩʦʨʙʮʠʷ, ʦʩʘʞʜʝʥʠʝ ʜʠʫʨʘʥʘʪʘ ʘʤʤʦʥʠʷ, ʩʫʰʢʘ ʠ ʧʨʦʢʘʣʠʚʘʥʠʝ ʢʦ-

ʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ  ʚ ʚʠʜʝ ʦʢʩʠʜʘ ʫʨʘʥʘ - ὟὕȢ 
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ɻʃɸɺɸ 3. ʌʀɿʀʂʆ-ʍʀʄʀʏɽʉʂʀɽ ʆʉʅʆɺʓ ʆʏʀʉʊʂʀ ɺʆɼ  

ʆʊ ʈɸɼʀʆʅʋʂʃʀɼʆɺ 

 

3.1. ʆʯʠʩʪʢʘ ʚʦʜʳ ʢʦʘʛʫʣʷʥʪʘʤʠ ʠ ʩʦʨʙʮʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʤʝʩʪʥʳʤʠ  

ʩʳʨʴʝʚʳʤʠ ʩʦʨʙʝʥʪʘʤʠ 

ʇʨʠʨʦʜʥʳʝ ʚʦʜʳ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ (ʈɺ)  ʟʘ ʩʯʸʪ 

ʧʦʨʦʜ, ʩʦʜʝʨʞʘʱʠʭ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ (ʫʨʘʥ, ʨʘʜʠʡ, ʪʦʨʠʡ ʠ ʜʨ.). ɺʦʜʳ 

ʪʘʢʞʝ ʟʘʛʨʷʟʥʷʶʪʩʷ ʈɺ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʥʠʭ ʩʪʦʢʦʚ ʦʪ  ʧʨʦʤʳʰʣʝʥʥʳʭ, ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʨʘʜʠʦʘʢ-

ʪʠʚʥʳʝ ʧʨʝʧʘʨʘʪʳ. 

ʈʘʜʠʦʘʢʪʠʚʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʧʦʜʚʝʨʛʘʶʪʩʷ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʚʦʜʥʳʝ ʨʝ-

ʩʫʨʩʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʤʠ ʟʚʝʥʴʷʤʠ ʙʠʦʩʬʝʨʳ. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʫʜʘʣʝʥʠʝ ʈɺ ʠʟ ʚʦʜ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʵʨʘʮʠʝʡ, ʩʦʨʙ-

ʮʠʝʡ, ʤʝʤʙʨʘʥʥʦʡ ʬʠʣʴʪʨʘʮʠʝʡ. ʅʘʠʙʦʣʴʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʦʯʠʩʪʢʝ ʚʦʜ ʦʪ 

ʈɺ ʠ ʧʨʦʜʫʢʪʦʚ ʠʭ ʨʘʩʧʘʜʘ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʦʩʦʙʦʤ ʢʦʤʙʠʥʠʨʦʚʘʥʠʠ ʤʝʪʦʜʦʚ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ. ɼʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʥʠ-

ʞʝʥʠʷ  ʢʦʥʮʝʥʪʨʘʮʠʠ ʈɺ ʚ ʚʦʜʝ ʧʦʢʘʟʘʣʘ ʘʵʨʘʮʠʷ (ʧʨʦʜʫʚʘʥʠʝ ʚʦʟʜʫʭʦʤ) ʚʦʜʳ. 

ɺ ʥʘʩʪʦʷʱʝʤ ʧʦʜʨʘʟʜʝʣʝ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʩʦʨʙʝʥʪʦʚ ʥʘ 

ʦʩʥʦʚʝ ʩʳʨʴʝʚʳʭ ʤʝʩʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʮʝʣʴʶ ʦʯʠʩʪʢʠ ʚʦʜ ʦʪ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʘ 

ʪʘʢʞʝ ʧʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʢʦʘʛʫʣʷʥʪʦʚ ʜʣʷ ʫʜʘʣʝʥʠʷ ʠʟ ʚʦʜʳ 

ʨʘʜʠʦʘʢʪʠʚʥʦʡ ʚʟʚʝʩʠ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥ ʢʦʘʛʫʣʷʥʪ, ʧʦʣʫʯʝʥʥʳʡ ʠʟ ʮʝʦʣʠʪʦʚʳʭ ʨʫʜ ʨʘʟ-

ʣʦʞʝʥʠʝʤ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʦʡ. 

ʎʝʦʣʠʪʳ ʷʚʣʷʶʪʩʷ ʥʝʪʨʘʜʠʮʠʦʥʥʳʤ ʚʠʜʦʤ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʠ ʚ ʢʨʫʧ-

ʥr ʭ ʩʢʦʧʣʝʥʠʷʭ ʥʝ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʮʝʦʣʠʪʦʚʳʭ ʧʦʨʦʜ ʰʠʨʦʢʦ ʚʳʷʚʣʝʥʦ ʥʘ ʉʝʚʝʨʥʦʤ ʇʘʤʠʨʝ ʠ  ɼʘʨʚʘʟʝ. ʄʳ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ  ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʨʘʟʝʮ  ʮʝʦʣʠʪʦʚʦʛʦ ʩʳʨʴʷ, ʢʦʪʦʨʳʡ ʙʳʣ ʦʪʦʙʨʘʥ  

ʚ ɼʘʨʚʘʟʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ, ʦʧʨʝʜʝʣʸʥ ʝʛʦ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʠ ʦʙʨʘʟʝʮ ʮʝʦ-

ʣʠʪʘ ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʩʣʝʜʫʶʱʠʭ ʦʢʩʠʜʦʚ: ὛὭὕυψȢσϷȟὃὰὕ
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ρχȢωϷȟὊὩὕ τȢχϷȟὔὥὕ τȢχϷȟὅὥὕσȢφϷȟὊὩὕ ρȢφϷȟὑὕ ρȢρϷȟ ʥʝ-

ʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʦʢʩʠʜʳ  ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ  ʚ ʤʠʥʠʤʘʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ.  

ɺ ʨʘʤʢʘʭ ʵʪʦʡ ʨʘʙʦʪʳ  ʪʘʢʞʝ ʠʟʫʯʘʣʦʩʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ  ʥʘ 

ʩʦʣʷʥʦʢʠʩʣʦʪʥʦʝ ʠʟʚʣʝʯʝʥʠʝ  ʠʟ ʮʝʦʣʠʪʦʚ ʧʦʣʝʟʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʠ ʚʘʨʴʠʨʦʚʘ-

ʥʠʠ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ (ʊ) ï ʪʝʤʧʝʨʘʪʫʨʳ, (Ű) ï ʚʨʝʤʝʥʠ ʩʦʣʷʥʦʢʠʩʣʦʪʥʦʛʦ ʨʘʟ-

ʣʦʞʝʥʠʷ, ʢʦʥʮʝʥʪʨʘʮʠʠ Ὄὅὰȟ  ʢʣʘʩʩʘ ʨʘʟʤʦʣʘ ʩʳʨʴʷ.  

ʀʟʚʣʝʯʝʥʠʷ ὃὰὕ ̉ ὊὩὕ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʜʠʘʧʘʟʦʥʝ ʚʳʛʣʷʜʷʪ ʩʣʝʜʫʶ-

ʱʠʤ ʦʙʨʘʟʦʤ: ʩʪʝʧʝʥʴ ʠʟʚʣʝʯʝʥʠʷ ὃὰὕ  ʚʦʟʨʘʩʪʘʝʪ ʦʪ 14.0 ʜʦ 34.0%, ʘ ʠʟʚʣʝʯʝ-

ʥʠʝ ʦʢʩʠʜʘ ʞʝʣʝʟʘ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 19.5 ʜʦ 65.1%. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʟʣʦʞʝʥʠʝ ʮʝʦʣʠʪʘ ʚ ʪʝʯʝʥʠʝ 120 ʤʠʥ ʧʦʟʚʦʣʷʝʪ ʠʟʚʣʝʢʘʪʴ  

ὃὰὕ  ʚ ʢʦʣʠʯʝʩʪʚʝ 35.2%, ʦʢʩʠʜʘ ʞʝʣʝʟʘ ὊὩὕ  ï 62.3%  ʧʨʠ ʧʘʨʘʤʝʪʨʘʭ (ʊ) 

80Áʉ, ˞ ςπϷ, ʢʣʘʩʩ ʨʘʟʤʦʣʘ ʩʳʨʴʷ 0.1 ʤʤ. ʋʢʘʟʘʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ  Ὄὅὰ   

ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ.  

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ,  ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʣʦʞʝʥʠʶ ʮʝʦʣʠʪʦ-

ʚʦʛʦ ʩʳʨʴʷ  ʙʳʣʠ  ʦʧʨʝʜʝʣʝʥʳ  ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ ʧʦʣʫʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʩʣʝʜʫʶʱʠʝ ʦʧʪʠʤʘʣʴʥʳʝ ʢʨʠʪʝʨʠʠ ʩʦʣʷʥʦʢʠʩʣʦʪʥʦʛʦ 

ʨʘʟʣʦʞʝʥʠʷ:  (ʊ) =70-80Áʉ, (Ű) = 90 ʤʠʥʫʪ,  ˞ ςπϷ, ʢʣʘʩʩ ʨʘʟʤʦʣʘ ʩʳʨʴʷ 0.1 

ʤʤ. ʇʦʜʜʝʨʞʠʚʘʷ ʜʘʥʥʳʝ ʢʨʠʪʝʨʠʠ ʨʘʟʣʦʞʝʥʠʷ, ʜʦʩʪʠʛʘʝʪʩʷ ʠʟʚʣʝʯʝʥʠʝ ὃὰὕ  

ʨʘʚʥʦʝ 35.2%, ὊὩὕ  ï 62.3%. 

ʇʨʦʚʝʜʝʥʳ ʦʧʳʪʳ ʧʦ ʚʣʠʷʥʠʶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʙʞʠʛʘ ʮʝʦʣʠʪʦʚʦʛʦ ʩʳ-

ʨʴʷ ʥʘ ʧʨʦʮʝʥʪ ʠʟʚʣʝʯʝʥʠʷ  ὃὰὕ ̉ ὊὩὕ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʦʙ-

ʞʠʛ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʮʝʥʪ ʠʟʚʣʝʯʝʥʠʷ ʦʢʩʠʜʦʚ. 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʘʥʥʳʤ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʨʘʟ-

ʨʘʙʦʪʢʘ ʫʩʨʝʜʥʸʥʥʦʡ ʩʭʝʤʘʪʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ  ʜʣʷ ʩʦʣʷʥʦʢʠʩʣʦʪʥʦʛʦ ʨʘʟʣʦ-

ʞʝʥʠʷ ʮʝʦʣʠʪʦʚʦʛʦ ʩʳʨʴʷ (ʨʠʩʫʥʦʢ 3.1). 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ  ʚ ʧʨʘʢʪʠʢʝ ʚʦʜʦʦʯʠʩʪʢʠ  ʠ ʵʬ-

ʬʝʢʪʠʚʥʦ ʩʥʠʞʘʝʪ  ʩʦʜʝʨʞʘʥʠʷ ʧʨʠʤʝʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʚʠʜʝ ʢʦʣʣʦʠʜʥʳʭ ʦʙʨʘ-

ʟʦʚʘʥʠʡ  ʤʝʪʦʜ  ʦʩʘʞʜʝʥʠʷ, ʩʫʱʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʩʘʞʜʝʥʠʠ  ʢʦʣʣʦ-

ʠʜʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ. ʅʦ ʤʫʪʥʦʩʪʴ ʧʨʠʨʦʜʥʳʭ 

ʚʦʜ ʚ ʦʩʥʦʚʥʦʤ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʧʨʠʤʝʩʥʳʝ ʯʘʩʪʠʮʳ ʤʘʣʳʭ ʨʘʟʤʝʨʦʚ, ʧʦʵʪʦʤʫ ʠʭ 
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ʦʩʘʞʜʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʜʣʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʧʦʩʢʦʣʴʢʫ ʜʠʬʬʫʟʥʳʝ ʧʨʦ-

ʮʝʩʩʳ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʜ ʩʠʣʦʡ ʪʷʞʝʩʪʠ. ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʧʨʠʤʝʩʠ ʚ ʚʦʜʝ ʚ ʦʩʥʦʚ-

ʥʦʤ ʷʚʣʷʶʪʩʷ ʢʦʣʣʦʠʜʥʳʤʠ, ʧʨʦʮʝʩʩ ʦʩʘʞʜʝʥʠʷ ʝʱʸ ʙʦʣʝʝ ʟʘʤʝʜʣʷʝʪʩʷ. ʋʩʠʣʠʪʴ 

ʩʢʦʨʦʩʪʠ ʦʩʘʞʜʝʥʠʷ ʢʦʣʣʦʠʜʥʳʭ ʧʨʠʤʝʩʥʳʭ ʯʘʩʪʠʮ ʤʦʞʥʦ ʢʦʘʛʫʣʷʮʠʝʡ ʧʨʠʤʝʩ-

ʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠʟ ʚʦʜʳ. ʅʘʤʠ ʠʟʫʯʝʥʘ ʢʦʘʛʫʣʠʨʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʣʫʯʝʥ-

ʥʦʛʦ ʩʤʝʰʘʥʥʦʛʦ ʢʦʘʛʫʣʷʥʪʘ ʠʟ ʮʝʦʣʠʪʦʚ. 

 

ʈʠʩʫʥʦʢ 3.1. - ʋʩʨʝʜʥʸʥʥʘʷ ʩʭʝʤʘʪʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʠ  ʜʣʷ ʩʦʣʷʥʦʢʠʩʣʦʪʥʦʛʦ 

ʨʘʟʣʦʞʝʥʠʷ ʮʝʦʣʠʪʦʚʦʛʦ ʩʳʨʴʷ 

 

ʂʦʘʛʫʣʷʮʠʷ ʠ ʝʸ ʩʢʦʨʦʩʪʴ  ʟʘʚʠʩʷʪ  ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ ï ɻ ʪʦ ʩʦʜʝʨʞʘʥʠʝ ʚ 

ʚʦʜʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʤʝʩʝʡ, ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʘʛʫʣʷʥʪʘ ʠ ʚʦʜʳ, ʪʦʯʥʳʝ ʨʘʩʯʸʪʳ 

ʜʦʟ ʢʦʘʛʫʣʷʥʪʦʚ, ʫʩʣʦʚʠʷ ʩʤʝʰʠʚʘʥʠʷ ʢʦʘʛʫʣʷʥʪʘ ʠ ʚʦʜʳ, ʩʢʦʨʦʩʪʠ ʩʤʝʰʠʚʘʥʠʷ 

ʢʦʘʛʫʣʷʥʪʘ ʠ ʚʦʜʳ ʠ ʜʨ. 
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ʀʩʭʦʜʷ ʠʟ ʠʟʣʦʞʝʥʥʦʛʦ, ʤʝʪʦʜʦʤ ʢʦʘʛʫʣʷʮʠʦʥʥʦʛʦ ʪʝʩʪʘ ʦʧʨʝʜʝʣʷʣʠ ʜʦʟʫ 

ʢʦʘʛʫʣʷʥʪʘ ʜʣʷ ʚʦʜ, ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʤʫʪʥʦʩʪʴ, ʨʘʚʥʫʶ 1005 ʤʛ/ʣʠʪʨ.  

ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʢʦʘʛʫʣʷʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʪʘʥ-

ʜʘʨʪʥʳʭ ʩʫʣʴʬʘʪʘʣʶʤʠʥʠʝʚʳʭ ʢʦʘʛʫʣʷʥʪʦʚ ʠ ʩʤʝʰʘʥʥʳʭ ʢʦʘʛʫʣʷʥʪʦʚ, ʩʦʜʝʨʞʘ-

ʱʠʭ ʚ ʩʚʦʸʤ ʩʦʩʪʘʚʝ ʘʣʶʤʠʥʠʡ ʠ ʞʝʣʝʟʦ (ʨʠʩʫʥʦʢ 3.2). 

 

ʈʠʩʫʥʦʢ 3.2. ï ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʘʛʫʣʷʮʠʠ ʜʣʷ ʨʘʟʣʠʯ-

ʥʳʭ ʢʦʘʛʫʣʷʥʪʦʚ 

 

ʂʦʘʛʫʣʠʨʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʘʛʫʣʷʥʪʦʚ ʚ ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʠʪ ʦʪ  ʪʘʢʠʭ ʦʩ-

ʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʮʝʩʩʘ ʢʦʘʛʫʣʷʮʠʠ, ʢʘʢ ʜʦʟʘ ʢʦʘʛʫʣʷʥʪʘ ʠ  ʚʨʝʤʷ ʝʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʦʜʦʡ. 

ʊʘʢ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʘʛʫʣʠʨʦʚʘʥʠʷ ʜʦʩʪʠʛʘʶʪʩʷ ʧʨʠ ʫʚʝʣʠʯʝ-

ʥʠʠ ʚʨʝʤʝʥʠ ʢʦʘʛʫʣʠʨʦʚʘʥʠʷ  ʠ ʫʚʝʣʠʯʝʥʠʠ ʜʦʟʳ ʢʦʘʛʫʣʷʥʪʘ. ʇʨʠ ʵʪʦʤ ʦʩʪʘʪʦʯ-

ʥʳʝ  ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʟʚʝʩʝʡ ʚ ʚʦʜʝ  ʧʦʩʣʝ ʢʦʘʛʫʣʷʮʠʠ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 4.0 

ʤʛ/ʣʠʪʨ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʢʦʘʛʫʣʠʨʫʶʱʠʭ ʧʘʨʘʤʝʪʨʘʭ ï ʜʦʟʘ ʢʦʘʛʫʣʷʥʪʘ 5.0 

ʤʛ/ʣʠʪʨ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ. 

ʉʤʝʰʘʥʥʳʡ ʢʦʘʛʫʣʷʥʪ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʚʦʸʤ ʩʦʩʪʘʚʝ ʘʣʶʤʠʥʠʡ ʠ ʞʝʣʝʟʦ, 

ʧʦʣʫʯʝʥʥʳʡ ʥʘʤʠ, ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʷʚʣʷʝʪ ʩʚʦʠ ʢʦʘʛʫʣʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ  ʚ ʚʦʜʘʭ 

ʩ ʚʳʩʦʢʦʡ ʤʫʪʥʦʩʪʴʶ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪ ʦʯʠʩʪʢʠ ʜʦ 98%. 
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ʀʟ ʨʠʩʫʥʢʘ 3.2 ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʜʳ ʚ ʧʨʝ-

ʜʝʣʘʭ 10-20Áʉ ʩʤʝʰʘʥʥʳʡ ʢʦʘʛʫʣʷʥʪ ʧʨʦʷʚʣʷʝʪ ʙʦʣʝʝ ʩʠʣʴʥʳʝ ʢʦʘʛʫʣʠʨʫʶʱʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʫʣʴʬʘʪʘʣʶʤʠʥʠʝʚʦʛʦ ʢʦʘʛʫʣʷʥʪʘ. 

ʂʘʢ ʦʧʨʝʜʝʣʝʥʦ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʠʪʴʝʚʳʭ 

ʚʦʜ ʩʤʝʰʘʥʥʦʛʦ ʢʦʘʛʫʣʷʥʪʘ ʥʘ ʦʩʥʦʚʝ ʮʝʦʣʠʪʦʚ  ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʥʝ ʚʳʰʝ 15 

ʤʛ/ʣʠʪʨ ʥʝ ʚʨʝʜʥʦ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʢʘʢ ʦʩʪʘʪʦʯʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʠʦʥʦʚ 

ʘʣʶʤʠʥʠʷ ʠ ʞʝʣʝʟʘ ʦʯʝʥʴ ʥʠʟʢʠʝ, ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʢʦʥ-

ʮʝʥʪʨʘʮʠʡ.  

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʩʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʩʤʝʰʘʥʥʦʛʦ ʢʦʘʛʫʣʷʥʪʘ 

ʥʘ ʦʩʥʦʚʝ ʮʝʦʣʠʪʦʚ ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʜ ʦʪ ʧʨʠʤʝʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠʩʩʣʝʜʦʚʘʣʩʷ ʧʨʦ-

ʮʝʩʩ ʩʦʨʙʮʠʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʥʫʢʣʠʜʦʚ ʠʟ ʚʦʜʳ ʧʠʪʴʝʚʦʛʦ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʥʳʭ ʩʦʨʙʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʦ-

ʩʣʝ ʧʨʦʮʝʩʩʘ ʢʦʘʛʫʣʷʮʠʠ  ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʦʜʝʨʞʘʥʠʷ ʫʨʘʥʘ ʚ ʚʦʜʝ, ʢʦʪʦʨʳʝ  ʩʦ-

ʩʪʘʚʣʷʣʠ  ʚ ʩʨʝʜʥʝʤ 20-50 ʤʛ/ʣʠʪʨ.   

ʅʘʤʠ ʧʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʚʳʜʝʣʝʥʠʷ ʫʨʘʥʘ ʠʟ ʰʘʭʪʥʳʭ ʚʦʜ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ 

ʩʦʨʙʝʥʪʘ ʠʩʧʦʣʴʟʫʶʪ ʘʙʨʠʢʦʩʦʚʫʶ ʩʢʦʨʣʫʧʫ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʜʝʩʦʨʙʘʮʠʝʡ ʫʨʘ-

ʥʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ. ʅʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʢʦʨʣʫʧʳ (ʚ ʢʦʣʠʯʝʩʪʚʝ 2.0 ʢʛ) 

ʙʳʣʦ ʟʘʛʨʫʞʝʥʦ  ʚ ʩʦʨʙʮʠʦʥʥʫʶ ʢʦʣʦʥʥʫ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʧʦʩʪʦʷʥʥʦ ʧʨʦʧʫʩʢʘʣʠ  

ʰʘʭʪʥʳʝ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʝ ʚʦʜʳ, ʧʦʜʢʠʩʣʝʥʥʳʝ  ʩʣʘʙʦʡ ʩʝʨʥʦʡ ʢʠʩʣʦʪʦʡ,  ʩʦ 

ʩʢʦʨʦʩʪʴʶ  ʧʨʦʧʫʩʢʘʥʠʷ 1 ʣ ʚ ʤʠʥʫʪʫ. ʆʜʥʘʢʦ  ʫʢʘʟʘʥʥʳʡ ʩʧʦʩʦʙ  ʤʝʥʝʝ ʵʬʬʝʢ-

ʪʠʚʝʥ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʘʙʨʠʢʦʩʦʚʦʡ ʩʢʦʨʣʫʧʦʡ.  

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥ ʵʬʬʝʢʪʠʚʥʳʡ ʩʦʨʙʝʥʪ, ʧʨʦʷʚʠʚʰʠʡ ʚʳʩʦ-

ʢʠʝ ʩʦʨʙʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʥʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʦʛʦ ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ ï ɻ ʪʦ ʢʦʤʧʣʝʢʩ 

(ʰʠʰʢʠ ʘʨʯʠ + ʰʠʰʢʠ ʩʦʩʥʳ + ʩʢʦʨʣʫʧʘ ʛʨʝʮʢʦʛʦ ʦʨʝʭʘ), ʚʟʷʪʳʭ ʚ ʨʘʚʥʳʭ ʩʦʦʪ-

ʥʦʰʝʥʠʷʭ.    

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʦʨʙʝʥʪʘ ʜʦʩʪʠʛʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʫʨʘʥ ʩʦʨ-

ʙʠʨʦʚʘʣʠ  ʚ ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʢʦʣʦʥʥʝ ʥʝ ʘʙʨʠʢʦʩʦʚʦʡ ʩʢʦʨʣʫʧʦʡ, ʘ ʥʦʚʳʤ ʩʦʨ-

ʙʝʥʪʥʳʤ ʢʦʤʧʣʝʢʩʦʤ (ʰʠʰʢʠ ʘʨʯʠ + ʰʠʰʢʠ ʩʦʩʥʳ + ʩʢʦʨʣʫʧʘ ʛʨʝʮʢʦʛʦ ʦʨʝʭʘ), 

ʢʦʤʧʦʥʝʥʪʳ ʢʦʪʦʨʦʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʟʤʝʣʴʯʘʣʠ  ʜʦ ʢʣʘʩʩʘ ʨʘʟʤʦʣʘ 1.0-2.0 ʤʤ, 
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ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʦʨʙʝʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʙʨʘʣʠʩʴ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1:1, ʚʝʩ ʩʦʨ-

ʙʝʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ  ʩʦʩʪʘʚʠʣ 2100 ʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦ 700 ʛ ʢʘʞʜʦʛʦ. 

ʉʤʝʩʴ ʩʦʨʙʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʤʝʱʘʶʪ ʚ ʢʦʣʦʥʥʫ ʠ ʯʝʨʝʟ ʥʝʸ ʧʨʦʧʫʩ-

ʢʘʶʪ ʦʧʨʝʜʝʣʸʥʥʳʡ ʦʙʲʸʤ ʧʦʜʢʠʩʣʝʥʥʦʛʦ ʩʝʨʥʦʡ ʢʠʩʣʦʪʦʡ ʫʨʘʥʦʩʦʜʝʨʞʘʱʝʛʦ 

ʨʘʩʪʚʦʨʘ, ʚ ʢʦʪʦʨʦʤ ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʨʘʥʘ ʥʘʭʦʜʠʪʩʷ ʦʪ 20 ʜʦ 50 ʤʛ ʥʘ ʦʜʠʥ ʣʠʪʨ. 

ʇʨʦʮʝʩʩ ʩʦʨʙʮʠʠ  ʧʨʦʪʝʢʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʦʨʙʮʠʦʥʥʦʡ ʢʦʣʦʥʥʝ, ʥʘ 

ʚʳʭʦʜʝ ʠʟ ʢʦʪʦʨʦʡ ʚ ʩʤʝʩʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʫʨʘʥʘ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʩʦʨʙʮʠʠ ʫʨʘʥʘ ʚ ʢʦʣʦʥʥʝ ï ʦʪ 12 ʜʦ 14 ʯʘʩʦʚ. ɿʘʪʝʤ ʩʦʨʙʝʥʪ, ʥʘʩʳʱʝʥʥʳʡ ʫʨʘ-

ʥʦʤ, ʧʦʩʣʝ ʧʦʩʣʝ  ʦʢʦʥʯʘʥʠʷ ʩʦʨʙʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʞʠʛʘʝʪʩʷ ʚ ʧʝʯʠ ʧʨʠ Ὕ 

ʨʘʚʥʦʡ 250-400Áʉ ʜʦ ʧʦʣʥʦʛʦ ʩʛʨʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ. ɿʦʣʫ, ʩʦʜʝʨ-

ʞʘʱʫʶ ʫʨʘʥ, ʚʳʱʝʣʘʯʠʚʘʶʪ ʩ ʧʦʤʦʱʴʶ ὌὛὕ ʠ ʨʝʘʛʝʥʪʦʚ-ʦʢʠʩʣʠʪʝʣʝʡ. ʇʦʣʫ-

ʯʝʥʥʘʷ ʩʝʨʥʦʢʠʩʣʘʷ ʤʘʩʩʘ  ʬʠʣʴʪʨʫʝʪʩʷ ʠ ʚ ʬʠʣʴʪʨʘʪ ʧʝʨʝʭʦʜʠʪ ʫʨʘʥʠʣʩʫʣʴʬʘʪ. 

ɼʘʣʝʝ ʘʤʤʠʘʯʥʦʡ ʚʦʜʦʡ ʠʟ ʨʘʩʪʚʦʨʘ ʦʩʘʞʜʘʶʪ ʫʨʘʥ ʚ ʚʠʜʝ Ὗὕ, ʚʳʩʫʰʠʚʘʶʪ ʚ 

ʚʘʢʫʫʤʝ ʧʨʠ Ὕ ʨʘʚʥʦʡ 100-150Áʉ, ʧʦ ʵʪʦʡ ʤʝʪʦʜʠʢʝ  ʠʟ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʰʘʭʪ-

ʥʳʭ ʚʦʜ ʠʟʚʣʝʯʝʥʠʝ ʫʨʘʥʘ ʜʦʩʪʠʛʘʝʪʩʷ  ʜʦ 90-97%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘʝʤʳʡ ʩʧʦʩʦʙ ʧʝʨʝʨʘʙʦʪʢʠ ʰʘʭʪʥʳʭ ʠ ʜʨʝʥʘʞʥʳʭ 

ʫʨʘʥʩʦʜʝʨʞʘʱʠʭ ʚʦʜ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʤʝʩʴ ʜʦʩʪʫʧʥʳʭ ʤʝʩʪʥʳʭ ʩʳʨʴʝ-

ʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʚʳʜʝʣʠʪʴ ʮʝʥʥʳʡ ʧʨʦʜʫʢʪ Ὗὕ, ʠ ʪʝʤ ʩʘʤʳʤ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 

ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʥʦʛʦ ʙʘʩʩʝʡʥʘ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ.  

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʘʥʥʳʤ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʨʘʟ-

ʨʘʙʦʪʢʘ ʫʩʨʝʜʥʸʥʥʦʡ ʩʭʝʤʘʪʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ  ʦʯʠʩʪʢʠ ʦʪ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚʦʜ 

ʨʝʢʠ ʉʘʨʳʤ-ʉʘʭʣʳ-ʉʘʡ ʛʦʨʦʜʘ ʀʩʪʠʢʣʦʣ ʩ ʚʳʜʝʣʝʥʠʝʤ ʮʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ Ὗὕ 

(ʨʠʩʫʥʦʢ 3.3). 
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ʈʠʩʫʥʦʢ 3.3. - ʋʩʨʝʜʥʸʥʥʘʷ ʩʭʝʤʘʪʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ  ʦʯʠʩʪʢʠ ʦʪ ʨʘʜʠʦʥʫʢʣʠ-

ʜʦʚ ʚʦʜ ʨʝʢʠ ʉʘʨʳʤ-ʉʘʭʣʳ-ʉʘʡ ʛʦʨʦʜʘ ʀʩʪʠʢʣʦʣ 

 

3.2. ʋʤʷʛʯʝʥʠʝ ʞʸʩʪʢʦʩʪʠ ʚʦʜ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ  

ʙʝʥʪʦʥʠʪʦʚʳʭ ʛʣʠʥ 

ʋʤʷʛʯʝʥʠʝʤ ʚʦʜʳ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ, ʚ ʢʦʪʦʨʦʤ ʠʟ ʚʦʜʳ ʫʜʘʣʷʶʪʩʷ ʢʘʪʠʦʥʳ 

ʤʘʛʥʠʷ ʠ ʢʘʣʴʮʠʷ, ʢʦʪʦʨʳʝ ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʞʸʩʪʢʦʩʪʴ ʚʦʜʳ. ʇʦ ɻʆʉʊ 2874-82 
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"ɺʦʜʘ ʧʠʪʴʝʚʘʷ", ʚ ʚʦʜʝ ʞʸʩʪʢʦʩʪʴ  ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ  ʥʝ ʚʳʰʝ 7.0 

ʤʛ-ʵʢʚ/ʣ. ʅʝʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ  ʪʨʝʙʫʶʪ  ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ 

ʫʤʷʛʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʜ, ʚ ʧʨʝʜʝʣʘʭ 0.05-0.07 ʤʛ-ʵʢʚ/ʣ. ɼʣʷ ʫʤʷʛʯʝʥʠʷ 

ʚʦʜ ʨʘʟʨʘʙʦʪʘʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ï ʵʪʦ, ʥʘʧʨʠʤʝʨ, 

ʨʝʘʛʝʥʪʥʳʝ ʩʧʦʩʦʙʳ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʚʦʜʝ ʠʦʥʳ  Mg2+ ʠ Ca2+ ʩʚʷ-

ʟʳʚʘʶʪ ʚ ʤʘʣʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʝʜʠʥʝʥʠʷ  ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʨʝʘʛʝʥʪʦʚ, 

ʠʣʠ ʪʝʨʤʠʯʝʩʢʠʡ ʩʧʦʩʦʙ, ʩʫʱʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ  ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 

ʧʨʦʮʝʩʩʘʭ ʥʘʛʨʝʚʘʥʠʷ ʠ ʜʠʩʪʠʣʣʷʮʠʠ (ʯʝʨʝʟ ʚʳʤʦʨʘʞʠʚʘʥʠʝ) ʚʦʜʳ. 

ʅʦ ʨʘʩʧʘʜ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ, ʨʘʟʨʫʰʝʥʠʝ ʤʝʞʜʫ ʙʳʚʰʠʤʠ ʨʝʩʧʫʙʣʠʢʘʤʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʦʪʩʫʪʩʪʚʠʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʩʥʘʙʞʝʥʠʷ ʚʳ-

ʟʚʘʣ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʪʨʦʛʦʛʦ ʫʯʸʪʘ ʤʝʩʪʥʳʭ ʟʘʧʘʩʦʚ ʩʳʨʴʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ 

ʚʥʝʜʨʝʥʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʊʘʜʞʠʢʠʩʪʘʥʝ ʠʤʝʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʧʘʩʳ  ʘʣʶʤʦʩʠʣʠʢʘʪʥʦʛʦ ʩʳʨʴʷ, 

ʚ ʯʘʩʪʥʦʩʪʠ, ʙʝʥʪʦʥʠʪʦʚʳʭ ʛʣʠʥ, ʠʟ ʢʦʪʦʨʳʭ ʧʦʩʣʝ ʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʝʨʝʨʘ-

ʙʦʪʢʠ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʩʦʨʙʝʥʪʳ. 

ʂʘʢ ʧʦʢʘʟʘʣ ʘʥʘʣʠʟ  ʢʠʩʣʦʪʥʳʭ ʤʝʪʦʜʦʚ ʘʢʪʠʚʘʮʠʠ  ʘʣʶʤʦʩʠʣʠʢʘʪʥʳʭ ʨʫʜ, 

ʜʣʷ ʙʝʥʪʦʥʠʪʦʚʦʡ ʛʣʠʥʳ ʣʫʯʰʠʤ  ʨʝʘʛʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʩʦʣʷʥʘʷ ʢʠʩʣʦʪʘ ʠ ʤʝʪʦʜ 

ʨʘʟʣʦʞʝʥʠʷ ï ʩʦʣʷʥʦʢʠʩʣʦʪʥʳʡ. ɸʟʦʪʥʘʷ ʢʠʩʣʦʪʘ  ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩʘ ʧʨʠ 

ʘʢʪʠʚʘʮʠʠ ʙʝʥʪʦʥʠʪʦʚ,  ʦʥʘ ʩʣʘʙʳʡ ʨʝʘʛʝʥʪ, ʩʝʨʥʘʷ ʢʠʩʣʦʪʘ ʜʣʷ ʜʘʥʥʦʡ ʘʢʪʠʚʘ-

ʮʠʠ ʟʘʥʠʤʘʝʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ Ὄὅὰ ̉  ὌὛὕ. ʋʯʠʪʳʚʘʷ ʜʘʥʥʳʡ 

ʬʘʢʪ, ʤʳ ʦʩʫʱʝʩʪʚʣʷʣʠ ʘʢʪʠʚʘʮʠʶ ʙʝʥʪʦʥʠʪʦʚʦʡ ʛʣʠʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  Ὄὅὰ 

5-ʧʨʦʮʝʥʪʥʦʡ. ɸʢʪʠʚʘʮʠʷ ʜʣʠʣʘʩʴ 45 ʯʘʩʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʥʘʙʣʶʜʘʪʴ ʨʝʟʢʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʩʦʨʙʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʙʝʥʪʦʥʠʪʦʚʦʡ ʛʣʠʥʳ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʚʝʣʠ-

ʯʝʥʠʝ ʠʭ ʦʙʤʝʥʥʦʡ ʸʤʢʦʩʪʠ. 

ɼʣʷ ʙʝʥʪʦʥʠʪʦʚʦʡ ʛʣʠʥʳ, ʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʦʡ, ʠʟʫʯʘʣʠʩʴ ʝʸ 

ʩʦʨʙʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʤʝʭʘʥʠʟʤʳ ʧʨʦʪʝʢʘʥʠʷ ʨʝʘʢʮʠʡ ʚ ʧʨʦʮʝʩʩʝ ʩʦʨʙʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ  ʙʳʣʠ  ʪʨʠ ʚʠʜʘ ʚʦʜ: 1- ʚʦʜʳ ʙʘʩʩʝʡʥʘ ʨ. ʉʳʨʜʘʨʴʷ ʚ ʉʦʛʜʠʡʩʢʦʡ 

ʦʙʣʘʩʪʠ (ʧʠʪʴʝʚʘʷ ʚʦʜʘ ʠ ʚʦʜʘ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ),  2 - ʰʘʭʪʥʳʝ ʚʦʜʳ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʂʠʠʢ-ʊʘʣ, 3 - ʜʨʝʥʘʞʥʳʝ ʚʦʜʳ ʛʦʨʦʜʘ ʊʘʙʦʰʘʨ. ɼʣʷ ʚʩʝʭ ʪʠʧʦʚ 
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ʚʦʜʳ  ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ 

ʦʙʦʙʱʝʥʳ ʚ ʚʠʜʝ ʪʘʙʣʠʮ 3.1-3.3. 

 

ʊʘʙʣʠʮʘ 3.1. - ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʳ ʨ. ʉʳʨʜʘʨʴʷ ʚ ʛʦʨʦʜʝ 

ʂʘʥʠʙʘʜʘʤ (ʤʛ-ʵʢʚ/ʣ) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʀʩʭʦʜʥʳʝ 

ʚʦʜʳ 

ʀʩʭʦʜʥʘʷ 

ʙʝʥʪʦʥʠʪʦʚʘʷ 

ʛʣʠʥʘ 

ɹʝʥʪʦʥʠʪʦʚʘʷ 

ʛʣʠʥʘ 

(ʘʢʪʠʚʠʨʦʚʘʥʥʘʷ) 

ɺʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘ-

ʪʝʣʴ ʨʅ 
χȢπ χȢπ χȢρ 

ɾʸʩʪʢʦʩʪʴ  ρυȢχ πȢωχ ρπȢφτπȢφφ ρȢφσπȢρπ 

ʅʠʪʨʘʪʳ  ςȢυ πȢπτ ρȢφςπȢπς πȢςυπȢππτ 

ʉʫʣʴʬʘʪʳ  υφτȢπ ρρȢχυ σςψȢτρφȢψτ τφȢφτπȢωχ 

ʍʣʦʨʠʜʳ  ρπςȢφτςȢψω χσȢρσρςȢπφ ρπȢρρπȢςψυ 

ʄʘʛʥʠʡ  ωτȢψ χȢψ φρȢφςυȢπχ ωȢτππȢχχ 

ʂʘʣʴʮʠʡ  ρυψȢπ χȢω ρπςȢχ υȢρσ ρυȢχππȢχψ 

ʉʫʭʦʡ ʦʩʪʘʪʦʢ  ρτππσωȢψφ φχπρωȢπχ ωωȢρςςȢψς 

 

ʀʟ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʸʥʥʳʭ ʚ ʪʘʙʣʠʮʘʭ 3.1-3.3 ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ,  ʯʪʦ ʞʸʩʪ-

ʢʦʩʪʴ ʚʦʜ ʵʪʠʭ ʠʩʪʦʯʥʠʢʦʚ  ʥʝʩʢʦʣʴʢʦ  ʩʥʠʞʘʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʩʭʦʜʥʦʡ 

ʙʝʥʪʦʥʠʪʦʚʦʡ ʛʣʠʥʳ ʚ ʢʘʯʝʩʪʚʝ ʩʦʨʙʝʥʪʘ. ɼʘʥʥʳʡ ʬʘʢʪ ʦʙʲʷʩʥʷʝʪʩʷ ʤʠʥʝʨʘʣʦ-

ʛʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ  ʠʩʭʦʜʥʦʡ ʙʝʥʪʦʥʠʪʦʚʦʡ ʛʣʠʥʳ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʡ  

ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʦʙʣʘʜʘʝʪ ʤʠʥʝʨʘʣ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪ, ʢʦʪʦʨʳʡ  ʷʚʣʷʝʪʩʷ ʩʣʘʙʳʤ 

ʩʦʨʙʝʥʪʦʤ ʠ  ʠʤʝʝʪ ʥʠʟʢʫʶ ʩʦʨʙʮʠʦʥʥʫʶ ʸʤʢʦʩʪʴ. ɸʢʪʠʚʠʨʦʚʘʥʥʳʝ ʙʝʥʪʦʥʠʪʦ-

ʚʳʝ ʛʣʠʥʳ ʚ ʢʘʯʝʩʪʚʝ ʩʦʨʙʝʥʪʘ  ʧʨʠʤʝʨʥʦ ʚ 8-10 ʨʘʟ ʤʦʛʫʪ ʧʦʥʠʞʘʪʴ ʞʸʩʪʢʦʩʪʴ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʩ ʥʝ ʘʢʪʠʚʠʨʦʚʘʥʥʦʡ  ʙʝʥʪʦʥʠʪʦʚʦʡ ʛʣʠʥʦʡ, ʯʪʦ, ʚʦʟʤʦʞʥʦ ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʩʣʝʜʩʪʚʠʝʤ ʙʦʣʴʰʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʩʦʨʙʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʘʢʪʠʚʠ-

ʨʦʚʘʥʥʦʡ ʙʝʥʪʦʥʠʪʦʚʦʡ ʛʣʠʥʳ. 
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ʊʘʙʣʠʮʘ 3.2. - ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʘʭʪʥʳʭ ʚʦʜ, ʚʳʪʝʢʘ-

ʶʱʠʭ ʠʟ ʪʝʣʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʂʠʠʢ-ʊʘʣ (ʤʛ-ʵʢʚ/ʣ) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʀʩʭʦʜʥʳʝ ʚʦʜʳ 

ʀʩʭʦʜʥʘʷ 

ʙʝʥʪʦʥʠʪʦʚʘʷ 

ʛʣʠʥʘ 

ɹʝʥʪʦʥʠʪʦʚʘʷ 

ʛʣʠʥʘ 

(ʘʢʪʠʚʠʨʦʚʘʥʥʘʷ) 

ʅʠʪʨʘʪʳ  υψπȢωφ σψȢςψπȢφτ φȢσψπȢρπ 

ʉʫʣʴʬʘʪʳ  χπσρτȢφτ τφχȢυ ωȢχτ χψȢχσρȢφτ 

ʍʣʦʨʠʜʳ  ρφστȢφ ρπςȢσφςȢψψ ρυȢωςπȢτυ 

 

ʊʘʙʣʠʮʘ 3.3. - ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʨʝʥʘʞʥʳʭ ʚʦʜ ʛʦʨʦʜʘ ʊʘ-

ʙʦʰʘʨ (ʤʛ-ʵʢʚ/ʣ) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʀʩʭʦʜʥʳʝ ʚʦʜʳ 

ʀʩʭʦʜʥʘʷ 

ʙʝʥʪʦʥʠʪʦʚʘʷ 

ʛʣʠʥʘ 

ɹʝʥʪʦʥʠʪʦʚʘʷ 

ʛʣʠʥʘ 

(ʘʢʪʠʚʠʨʦʚʘʥʥʘʷ) 

ʉʫʣʴʬʘʪʳ  ωςππρωρȢφφ  υωρυȢφ ρςσȢςτ  ωωφȢσφςπȢχυ  

ʂʘʨʙʦʥʘʪʳ  ρψππφπ  ρρχπρωȢυ  ρχρςȢψυ  

ʍʣʦʨʠʜʳ  ρχπτȢχψ  ρρςȢς σȢρφ  ρυȢωτπȢτυ  

 

ʇʨʦʚʝʜʝʥʳ ʦʧʳʪʳ  ʧʦ ʚʣʠʷʥʠʶ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʘʢ ʨʘʩʭʦʜ ʙʝʥʪʦʥʠʪʘ 

ʠ ʦʙʲʸʤʳ ʚʦʜʳ  ʥʘ ʘʢʪʠʚʘʮʠʶ ʙʝʥʪʦʥʠʪʦʚʦʡ ʛʣʠʥʳ ʩ ʧʦʤʦʱʴʶ Ὄὅὰ ʜʣʷ ʪʨʸʭ ʪʠ-

ʧʦʚ ʚʦʜ: 1- ʚʦʜʳ ʨ. ʉʳʨʜʘʨʴʷ ʚ ʛ. ʂʘʥʠʙʘʜʘʤ (ʚʦʜʳ ʧʠʪʴʝʚʦʛʦ, ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ),  2 - ʰʘʭʪʥʳʝ ʚʦʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʂʠʠʢ-ʊʘʣ, 3 - ʜʨʝʥʘʞʥʳʝ 

ʚʦʜʳ ʛʦʨʦʜʘ ʊʘʙʦʰʘʨ. ʇʦʢʘʟʘʪʝʣʴ ï ʨʘʩʭʦʜ ʚʦʜʳ  ʦʩʪʘʚʘʣʩʷ ʚʦ ʚʩʝʭ ʪʨʸʭ ʚʘʨʠʘʥ-

ʪʦʚ ʦʧʳʪʘʭ ʥʝʠʟʤʝʥʥʳʤ (ʨʠʩʫʥʢʠ 3.4-3.6). ʀʟ ʨʠʩʫʥʢʦʚ 3.4ʘ, 3.5ʘ ʠ 3.6ʘ ʚʠʜʥʦ, 

ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʚʦʜʳ ʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʙʝʥʪʦʥʠʪʦʚʦʡ ʛʣʠʥʦʡ ʫʚʝʣʠʯʠʚʘʝʪ ʩʪʝʧʝʥʴ 

ʫʤʷʛʯʝʥʠʷ ʚʦʜ  ʦʪ 31.5% (ʧʨʠ ʨʘʩʭʦʜʝ ʙʝʥʪʦʥʠʪʘ 2 ʛʨʘʤʤʘ) ʜʦ 90.4% (ʧʨʠ ʨʘʩʭʦʜʝ 

ʙʝʥʪʦʥʠʪʘ 15 ʛʨʘʤʤ). ɺʚʝʜʝʥʠʝ ʚ ʚʦʜʫ  ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʙʝʥʪʦʥʠʪʘ  ʩʚʳʰʝ 15 ʛ  

ʥʝ ʧʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʈʠʩʫʥʢʠ 3.4ʙ, 3.5ʙ ʠ 3.6ʙ ʭʘʨʘʢʪʝʨʠʟʫʶʪ 

ʟʘʚʠʩʠʤʦʩʪʴ ʩʪʝʧʝʥʠ ʫʤʷʛʯʝʥʠʷ ʚʦʜʳ ʦʪ ʨʘʩʭʦʜʘ ʦʙʲʸʤʦʚ ʚʦʜʳ.  
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ʈʠʩʫʥʦʢ  3.4. ï ʀʟʤʝʥʝʥʠʝ ʫʤʷʛʯʝʥʠʷ ʚʦʜ ʨ. ʉʳʨʜʘʨʴʷ ʚ ʛ. ʂʘʥʠʙʘʜʘʤ ʧʨʠ ʨʘʩ-

ʭʦʜʘʭ: ʘ) ʩʦʣʷʥʦʢʠʩʣʦʡ ʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʙʝʥʪʦʥʠʪʦʚʦʡ ʛʣʠʥʳ; ʙ) ʦʙʲʸʤʘ ʚʦʜʳ 

 

ʈʠʩʫʥʦʢ  3.5. ï ʀʟʤʝʥʝʥʠʝ ʫʤʷʛʯʝʥʠʷ ʰʘʭʪʥʳʭ ʚʦʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʂʠʠʢ-ʊʘʣ 

ʧʨʠ ʨʘʩʭʦʜʘʭ: ʘ) ʙʝʥʪʦʥʠʪʦʚʦʡ ʛʣʠʥʳ ʧʦʩʣʝ ʘʢʪʠʚʘʮʠʠ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʦʡ; ʙ) ʦʙʲ-

ʸʤʘ ʚʦʜʳ 
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ʈʠʩʫʥʦʢ 3.6. ï ʀʟʤʝʥʝʥʠʝ ʫʤʷʛʯʝʥʠʷ ʜʨʝʥʘʞʥʳʭ ʚʦʜ ʛ. ʊʘʙʦʰʘʨ ʧʨʠ ʨʘʩʭʦʜʘʭ: 

ʘ) ʩʦʣʷʥʦʢʠʩʣʦʡ ʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʙʝʥʪʦʥʠʪʦʚʦʡ ʛʣʠʥʳ; ʙ) ʦʙʲʸʤʘ ʚʦʜʳ 

 

ɼʣʷ ʧʨʦʮʝʩʩʘ ʫʤʷʛʯʝʥʠʷ ʚʦʜ ʩ ʧʦʤʦʱʴʶ ʩʦʣʷʥʦʢʠʩʣʦʡ ʘʢʪʠʚʠʨʦʚʘʥʥʦʡ 

ʙʝʥʪʦʥʠʪʦʚʦʡ ʛʣʠʥʳ ʦʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʜʘʥʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ:  

- ʚʦʜʘ ʨ. ʉʳʨʜʘʨʴʷ ʚ ʛ. ʂʘʥʠʙʘʜʘʤ ï ʧʨʠ ʦʙʲʸʤʝ ʚʦʜʳ 50 ʤʣ ʠ ʨʘʩʭʦʜʝ ʙʝʥ-

ʪʦʥʠʪʦʚʦʡ ʛʣʠʥʳ 8.0 ʛʨʘʤʤ ʜʦʩʪʠʛʘʝʪʩʷ max ʩʪʝʧʝʥʠ ʫʤʷʛʯʝʥʠʷ, ʩʦʩʪʘʚʠʚʰʠʡ  

89.8%; 

- ʰʘʭʪʥʘʷ ʚʦʜʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʂʠʠʢ-ʊʘʣ - ʧʨʠ ʦʙʲʸʤʝ ʚʦʜʳ 50 ʤʠʣʣʠʣʠʪ-

ʨʦʚ ʠ ʨʘʩʭʦʜʝ ʙʝʥʪʦʥʠʪʦʚʦʡ ʛʣʠʥʳ 10.0 ʛʨʘʤʤ ʜʦʩʪʠʛʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʪʝʧʝʥʴ 

ʫʤʷʛʯʝʥʠʷ 88.9%; 

- ʜʨʝʥʘʞʥʳʝ ʚʦʜʳ ʛʦʨʦʜʘ ʊʘʙʦʰʘʨ - ʧʨʠ ʦʙʲʸʤʝ ʚʦʜʳ 50 ʤʣ ʠ ʨʘʩʭʦʜʝ ʙʝʥ-

ʪʦʥʠʪʦʚʦʡ ʛʣʠʥʳ 15.0 ʛʨʘʤʤ ʜʦʩʪʠʛʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʪʝʧʝʥʴ ʫʤʷʛʯʝʥʠʷ  

90.4%. 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʘʩʭʦʜʦʚ ʙʝʥʪʦʥʠʪʦʚʦʡ ʛʣʠʥʳ ʚʳʰʝ ʫʢʘʟʘʥʥʳʭ ʢʦʣʠʯʝʩʪʚ 

ʜʣʷ ʪʨʸʭ  ʚʘʨʠʘʥʪʦʚ ʚʦʜ ʫʤʷʛʯʝʥʠʝ ʚʦʜʳ ʥʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʥʘʧʨʦʪʠʚ, ʚʦʟʥʠʢʘʝʪ 

ʪʝʥʜʝʥʮʠʷ ʢ  ʩʥʠʞʝʥʠʶ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ɺʦʟʤʦʞʥʦ, ʵʪʘ ʪʝʥʜʝʥʮʠʷ  ʟʘʚʠʩʠʪ  ʦʪ 

ʧʦʣʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʠʦʥʘʤʠ ʤʘʛʥʠʷ ʠ ʢʘʣʴʮʠʷ ʘʢʪʠʚʥʳʭ ʮʝʥʪʨʦʚ  ʩʦʨʙʮʠʠ  ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʨʙʝʥʪʦʚ, ʠʟ-ʟʘ ʯʝʛʦ ʩʪʝʧʝʥʴ ʫʤʷʛʯʝʥʠʷ ʚʦʜ ʥʘʯʠʥʘʝʪ ʩʥʠʞʘʪʴʩʷ. 
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3.3. ʂʘʯʝʩʪʚʦ ʚʦʜʳ ʨʝʢʠ ɿʝʨʘʚʰʘʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʀʩʪʦʢ ʨʝʢʠ ɿʝʨʘʚʰʘʥ   ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʳʩʦʪʝ 2775 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʚ 

ɿʝʨʘʚʰʘʥʩʢʦʤ ʣʝʜʥʠʢʝ, ʚ ʫʟʣʝ ʂʦʢʩʫ, ʢʦʪʦʨʳʡ ʦʙʨʘʟʫʝʪʩʷ ʚ ʪʦʯʢʝ ʩʣʠʷʥʠʷ ɿʝʨʘʚ-

ʰʘʥʩʢʦʛʦ ʠ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʭʨʝʙʪʦʚ. ɺʝʨʭʥʠʡ ʫʯʘʩʪʦʢ ʨʝʢʠ ʠʤʝʝʪ ʜʣʠʥʫ  ʧʨʠ-

ʤʝʨʥʦ 300 ʢʠʣʦʤʝʪʨʦʚ, ʧʨʦʪʝʢʘʝʪ  ʧʦ  ʫʟʢʦʡ ʠ ʛʣʫʙʦʢʦʡ ʜʦʣʠʥʝ, ʚʝʨʭʥʠʝ 200 ʢʤ 

ʢʦʪʦʨʦʡ ʨʝʢʘ ʥʘʟʳʚʘʝʪʩʷ ʄʘʪʯʘ. ʈʝʢʫ ʄʘʪʯʘ ʩ ʶʛʘ ʦʛʨʘʥʠʯʠʚʘʝʪ ɿʝʨʘʚʰʘʥʩʢʠʡ   

ʭʨʝʙʝʪ, ʩ ʩʝʚʝʨʘ - ʊʫʨʢʝʩʪʘʥʩʢʠʡ ʭʨʝʙʝʪ, ʚʦʜʦʩʙʦʨʥʘʷ ʧʣʦʱʘʜʴ ʨʝʢʠ ʄʘʪʯʘ  ʩʦ-

ʩʪʘʚʣʷʝʪ 4 650 ʢʚʘʜʨʘʪʥʳʭ ʢʠʣʦʤʝʪʨʦʚ. ʅʘ ʣʝʚʦʤ ʶʞʥʦʤ ʙʝʨʝʛʫ ʚ ʥʝʝ ʚʧʘʜʘʶʪ 

ʢʨʫʧʥʳʝ ʧʨʠʪʦʢʠ ï ʂʰʪʫʪ, ʌʘʥʜʘʨʴʷ ʠ ʄʦʛʠʷʥʜʘʨʴʷ, ʷʚʣʷʶʱʘʷʩʷ ʧʦ ʚʝʣʠʯʠʥʝ  

ʪʨʝʪʴʠʤ ʢʨʫʧʥʳʤ ʧʨʠʪʦʢʦʤ ʨʝʢʠ ɿʝʨʘʚʰʘʥ. 

ɼʘʥʥʳʡ ʫʯʘʩʪʦʢ ʨʝʢʠ ɿʝʨʘʚʰʘʥ ʠʤʝʝʪ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʨʘʩʭʦʜ ʚʦʜʳ, ʩʦʩʪʘʚ-

ʣʷʶʱʠʡ ʚ ʩʨʝʜʥʝʤ 58-108 ʤ3/ʩ. ʄʥʦʛʦʚʦʜʥʦʩʪʴ ʨʝʢʠ ʄʘʪʯʘ  ʧʨʠʭʦʜʠʪʩʷ  ʥʘ ʤʝ-

ʩʷʮʳ ʠʶʣʴ-ʘʚʛʫʩʪ,  ʚ ʢʦʪʦʨʳʝ  ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʜʦ 479 ʤ3/ʩ, 

ʚ ʧʝʨʠʦʜ ʤʘʣʦʚʦʜʴʷ, ʧʨʠʭʦʜʷʱʝʛʦʩʷ ʥʘ ʘʧʨʝʣʴ ʤʝʩʷʮ,  ʨʘʩʭʦʜʳ ʚʦʜʳ  ʩʥʠʞʘʶʪʩʷ, 

ʩʦʩʪʘʚʣʷʷ  ʚʩʝʛʦ 10-12 ʤ3/ʩ. 

ɼʣʷ ʟʘʤʝʨʦʚ ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  ʚʦʜʳ ʨ. ɿʝʨʘʚʰʘʥ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ - ʨʅ-ʤʝʪʨ ʣʘʙʦʨʘʪʦʨʥʳʡ Multi -parameter analyser 

Eijkelkamp 18.28 ʩ ʪʝʨʤʦʜʘʪʯʠʢʦʤ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ  ʵʣʝʢʪʨʦʜʦʤ ʩʨʘʚʥʝʥʠʷ (3 

ʚ 1) ʠ ʩʪʝʢʣʷʥʥʳʤ ʨʅ-ʵʣʝʢʪʨʦʜʦʤ. ʨʅ-ʄʝʪʨ ʢʘʣʠʙʨʦʚʘʣʠ ʙʫʬʝʨʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ  

Mettler Toledo, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ. 

ɺ ʚʦʜʝ ʨ. ɿʝʨʘʚʰʘʥ ʙʳʣʠʧʨʦʚʝʜʝʥʳ ʟʘʤʝʨʳ ʦʙʲʸʤʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ (ʆɸ) 

ʨʘʜʦʥʘ. ʉʫʪ ɹʠʟʤʝʨʝʥʠʡ ʦʙʲʸʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʆɸ) ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ  

ʤʝʪʦʜʘ ʧʝʨʝʜʘʪʦʯʥʦʡ ʮʠʨʢʫʣʷʮʠʠ  ʩ ʦʢʨʫʞʘʶʱʠʤ  ʚʦʟʜʫʭʦʤ  ʨʘʜʦʥʦʚʦʛʦ ʛʘʟʘ, 

ʢʦʛʜʘ ʨʘʜʦʥ ʩʢʘʧʣʠʚʘʝʪʩʷ ʧʝʨʝʭʦʜʦʤ ʠʟ  ʚʦʟʜʫʭʘ  ʚ ʨʘʙʦʯʫʶ ʢʘʤʝʨʫ ʨʘʜʠʦʤʝʪʨʘ 

ʨʘʜʦʥʘ (ʈʈɸ-01ʄ-01) ʩ ʧʦʤʦʱʴʶ ʙʘʨʙʦʪʘʞʘ. ʌʫʥʢʮ ̫ʨʘʜʠʦʤʝʪʨʘ ʨʘʜʦʥʘ  ʚʢʣʶ-

ʯʘʝʪ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʝ ʦʩʘʞʜʝʥʠʝ ʚ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʢʘʤʝʨʝ ʠʦʥʠʟʠʨʦʚʘʥʥʳʭ 

ʜʦʯʝʨʥʠʭ ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ ʨʘʜʦʥʘ, ʢʦʛʜʘ ʦʥʠ  ʦʩʘʞʜʘʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ-

ʣʫʧʨʦʚʦʜʥʠʢʦʚʦʛʦ ʜʝʪʝʢʪʦʨʘ, ʠ ʨʝʛʠʩʪʨʘʮʠʶ Ŭ-ʠʟʣʫʯʝʥʠʷ,  ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʦʪ ʠʩ-

ʧʫʩʢʘʥʠʷ  Ŭ-ʯʘʩʪʠʮ  ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʠʟʦʪʦʧʘ ʧʦʣʦʥʠʷ - 218 ʈʦ (RaA). ʈʝʟʫʣʴʪʘʪʳ 
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ʠʟʫʯʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  ʦʙʨʘʟʮʦʚ ʚʦʜʳ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʦʙʦʙʱʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.4. 

 

ʊʘʙʣʠʮʘ 3.4. - ʌʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʦʙʨʘʟʮʦʚ ʚʦʜʳ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʨʘʟ-

ʣʠʯʥʳʭ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʅʘʩʝʣʸʥʥʳʡ ʧʫʥʢʪ Ὑὲȟˎ Ⱦ̋̌ ̑  ̊ ̍  ˏ ‘ὛȾ̒  ̍ ὝὈὛȟ̍ Ⱦ̄̌ Ὓὃὒ ʊ, Áʉ 

ʈʘʡʦʥ ɻʦʨʥʘʷ ʄʘʪʯʘ 

ʩ. ʆʙʙʫʨʜʦʥ (ʨʦʜʥʠʢ) <10 7,7 40 514 319 0,3 16 

ʩ. ʈʝʚʦʤʫʪʢ (ʩʘʡ) <10 6,8 2 476 281 0,3 19 

ʩ. ʊʘʙʫʰʥ  

(ʨʦʜʥʠʢ ɻʫʣʫʛ) 

<10 7,0 10 522 307 0,3 17 

ʩ. ʗʨʤ (ʨʦʜʥʠʢ ʃʦʠʢ) <10 7,0 10 516 305 0,3 16 

ʩ. ʗʨʤ (ʩʘʡ) <10 6,9 0 478 282 0,3 19 

ʩ.ʍ ʫʜʛʠʬʠ ɹʦʣʦ 

(ʩʘʡ) 

<10 7,6 499 550 318 0,3 15 

ʇʝʥʜʞʠʢʝʥʪʩʢʠʡ ʨʘʡʦʥ 

ʜʞʘʤʦʘʪ ʐʠʥʛ 16 10 8,0 63 167 100 19 

ʩ. ɸʙʜʫʩʘʤʘʪ 10 7,6 46 332 198 0,2 20 

ʜʞʘʤʦʘʪ ʉʘʨʘʟʤ 15 7,4 32 328 195 0,2 20 

ʩ. ʐʫʨʯʘ 6 7,6 46 223 133 0,1 20 

ʩ. ʈʘʰʥʘʠ ʧʦʸʥ 9 8,1 79 280 165 0,2 20 

 

ɼʣʷ ʦʙʨʘʟʮʦʚ ʚʦʜʳ ʨʝʢʠ ɿʝʨʘʚʰʘʥ, ʦʪʦʙʨʘʥʥʳʭ ʚ ʨʘʟʥʳʭ ʪʦʯʢʘʭ ʪʝʯʝʥʠʷ,  

ʦʧʨʝʜʝʣʝʥʳ ʭʠʤʠʯʝʩʢʠʝ ʩʦʩʪʘʚʳ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʦʙʱʘʶʪʩʷ ʚ ʚʠʜʝ 

ʪʘʙʣʠʮʳ 3.5. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮ r3.5, ʚ ʨʘʡʦʥʝ ʛ. ʇʝʥʜʞʠʢʝʥʪ ʦʪʤʝʯʘʶʪʩʷ  

ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʦʙʱʝʡ ʞʸʩʪʢʦʩʪʠ ʚʦʜʳ (3.9 ʤʛ-ʵʢʚ/ʣ), ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘ-

ʯʝʥʠʷ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ɻʦʨʥʫʶ ʄʘʪʯʫ (2.85 ʤʛ-ʵʢʚ/ʣ). ʊʘʢʞʝ ʜʣʷ ʚʦʜʳ ʨ. ɿʝʨʘʚʰʘʥ 

ʚ ʛʦʨʦʜʝ ʇʝʥʜʞʠʢʝʥʪ ʦʪʤʝʯʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ (241.5 

ʤʛ-ʵʢʚ/ʣ),  ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠʭʦʜʷʪʩʷ ʪʘʢʞʝ ʥʘ ɻʦʨʥʫʶ ʄʘʪʯʫ (180.0 ʤʛ-
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ʵʢʚ/ʣ). ʉʨʝʜʠ  ʠʟʫʯʘʝʤʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʚʦʜʝ  ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʪʦʣʴʢʦ ʫʨʘʥ, 

ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ  ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 0.014 ʤʛ/ʣ (ɻʦʨʥʘʷ ʄʘʪʯʘ) ʜʦ 0.05 ʤʛ/ʣ (ʛ. ʇʝʥ-

ʜʞʠʢʝʥʪ). ʀʩʩʣʝʜʦʚʘʥʘ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʫʨʘʥʘ, ʨʘʩʪʚʦʨʸʥʥʦʛʦ 

ʚ ʦʙʨʘʟʮʘʭ ʚʦʜʳ, ʢʦʪʦʨʳʝ ʦʪʙʠʨʘʣʠʩʴ  ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʧʦ ʪʝʯʝʥʠʶ ʨ. ɿʝʨʘʚ-

ʰʘʥ (ʨʠʩʫʥʦʢ 3.7). 

 

ʊʘʙʣʠʮʘ 3.5. - ʈʝʟʫʣʴʪʘʪʳ ʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʪʘʣʳʭ ʚʦʜ ʨʝʢʠ ɿʝʨʘʚʰʘʥ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʦʧʨʝʜʝʣʝʥʠʡ 

ʈʝʟʫʣʴʪʘʪʳ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ʤʛ-ʵʢʚ/ʣ / ʤʛ/ʣ) 
ɻ
ʦ
ʨ
ʥ
ʘ
ʷ
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ʘ
ʪ
ʯ
ʘ
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ʠ
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ɾʸʩʪʢʦʩʪʴ ʦʙʱʘʷ 2,85/- 3,6/- 3,0/- 3,3/- 3,9/- 

ʨʅ 7,5 7,5 7,5 7,5 7,5 

Cl- 11,6 9,9 9,9 10,9 13,6 

SO4
2- 43,5 69,5 19,3 36,0 50,5 

Ca2+ 35,4 41,3 37,5 36,1 43,2 

ʄg2+ 10,44 13,8 11,8 13,8 15,6 

O2 0,68 1,04 0,69 1,12 1,0 

NO2
- ʥʝ ʦʙʥ. ï  ï ï ï 

NO3
- 1,5 1,97 1,9 2,2 3,6 

Fe3+ 0,1 0,05 0,06 0,06 0,04 

ʉʫʭʦʡ ʦʩʪʘʪʦʢ 180,0 199,0 185,3 192,7 241,5 

ʉʆ3
2- 2,7 3,3 3,0 3,3 4,5 

HCO3
- 113,5 122,0 156,6 134,2 152,5 

ʂ+ 1,5 1,5 3,2 1,3 1,5 

Na+ 0,68 2,9 1,4 2,2 5,8 

U -/0,014 -/0,02 -/0,033 -/0,03 -/0,05 
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ʈʠʩʫʥʦʢ 3.7. - ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʫʨʘʥʘ, ʨʘʩʪʚʦʨʸʥʥʦʛʦ ʚ ʦʙʨʘʟ-

ʮʘʭ ʚʦʜʳ, ʢʦʪʦʨʳʝ ʦʪʙʠʨʘʣʠʩʴ  ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʧʦ ʪʝʯʝʥʠʶ ʨ. ɿʝʨʘʚʰʘʥ ʚ 

ʪʝʯʝʥʠʝ ʛʦʜʘ: 1 ï ɻʦʨʥʘʷ ʄʘʪʯʘ; 2 ï ɸʡʥʠ (ʢ. ɿʦʦʩʫʥ); 3 ï ɸʡʥʠ (ʌʘʥʜʘʨʴʷ);  4 ï 

ɸʡʥʠ (ʢ. ʍʫʰʝʢʘʪ); 5  - ʇʝʥʜʞʠʢʝʥʪ 

 

ʅʘ ʨʠʩʫʥʢʝ 3.7 ʥʘʛʣʷʜʥʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠ ̫ʫʨʘʥʘ ʚ ʚʦʜʝ  

ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ ʚʳʰʝ, ʯʝʤ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ɼʘʥʥʳʡ ʬʘʢʪ ʦʙʲʷʩʥʷʝʪʩʷ  ʪʝʤ, ʯʪʦ 

ʫʨʘʥ  ʧʨʠʚʥʦʩʠʪʩʷ ʚ ʚʦʜʫ  ʩ ʩʝʟʦʥʥʳʤʠ ʚʝʩʝʥʥʝ-ʦʩʝʥʥʠʤʠ ʦʩʘʜʢʘʤʠ. 

ɺ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʘʛʥʠʷ ʠ 

ʢʘʣʴʮʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʩʣʝʜʩʪʚʠʝ ʩʥʠ-

ʞʝʥʠʷ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʵʪʦʤ ʨʘʩʪʫʪ ʧʦʢʘʟʘʪʝʣʠ ʦʙʱʝʡ ʞʸʩʪ-

ʢʦʩʪʠ. ʂʦʥʮʝʥʪʨʘʮʠʠ ʢʘʣʠʷ, ʥʘʪʨʠʷ, ʞʝʣʝʟʘ, ʘʟʦʪʘ, ʭʣʦʨʘ, ʨʘʩʪʚʦʨʸʥʥʦʛʦ ʢʠʩʣʦ-

ʨʦʜʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʭ ʩʝʟʦʥʦʚ ʛʦʜʘ ʥʝ ʠʟʤʝʥʷʶʪʩʷ.  

 

3.4. ʈʘʜʠʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ ʧʠʪʴʝʚʳʭ ʚʦʜ ʤʝʪʦʜʦʤ ʠʟʤʝʨʝʥʠʷ ʩʫʤʤʘʨʥʦʡ 

ʘʣʴʬʘ- ʠ ʙʝʪʘ-ʘʢʪʠʚʥʦʩʪʠ 

ʉʦʜʝʨʞʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʧʨʝʩʥʦʡ ʠ ʨʝʯʥʦʡ ʚʦʜʝ ʟʘʚʠʩʠʪ 

ʦʪ ʩʦʩʪʘʚʘ ʚʦʜʳ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʚʦʜʘʭ ʨʝʢ ʠ ʦʟʸʨ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʠʩ-
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ʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʵʪʠʭ ʚʦʜ. ɺ ʣʝʜʥʠʢʦʚʳʭ, ʩʥʝʛʦʚʳʭ ʠ ʜʦʞʜʝʚʳʭ ʚʦʜʘʭ  ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʩʦʣʝʡ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ, ʧʦʵʪʦʤʫ  ʚʦʜʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ  ʚ 

ʛʦʨʥʳʭ ʤʝʩʪʥʦʩʪʷʭ, ʧʠʪʘʶʱʠʝʩʷ ʚʦʜʘʤʠ ʦʪ ʪʘʷʥʠʷ ʩʥʝʛʦʚ ʠ ʣʝʜʥʠʢʦʚ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʭ ʚ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ,  ʷʚʣʷʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʩʪʝʨʠʣʴʥʳʤʠ ʧʦ ʩʦʜʝʨʞʘ-

ʥʠʶ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. 

ɺʥʝʩʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʥʘʟʝʤʥʳʝ ʦʪʢʨʳʪʳʝ 

ʚʦʜʦʝʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ. ʇʠʪʘʶʱʠʝ 

ʦʟʝʨʘ ʠ ʨʝʢʠ ʧʦʜʟʝʤʥʳʝ ʠ ʧʣʘʩʪʦʚʳʝ ʚʦʜʳ ʦʧʨʝʜʝʣʷʶʪ ʚ ʵʪʠʭ ʚʦʜʦʸʤʘʭ ʝʩʪʝ-

ʩʪʚʝʥʥʫʶ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʴ ʚʦʜ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʚ ʨʝʯʥʳʭ ʠ ʦʟʸʨʥʳʭ ʚʦʜʘʭ ʚʝ-

ʣʠʯʠʥʳ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ ʠʟʤʝʥʷʶʪʩʷ ʚ ʰʠʨʦʢʠʭ ʜʠʘʧʘʟʦʥʘʭ. ʅʘ ʚʝʣʠʯʠʥʳ ʨʘ-

ʜʠʦʘʢʪʠʚʥʦʩʪʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʠʥʝʨʘ-

ʣʦʛʠʯʝʩʢʠʡ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʚ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥʳ ʨʝʯʥʳʝ 

ʚʦʜʦʩʙʦʨʳ  ʠʣʠ ʦʟʸʨʥʳʝ ʙʘʩʩʝʡʥʳ. ɽʱʸ ʦʜʥʠʤ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʢʘʟʳʚʘʶʱʠʤ 

ʚʣʠʷʥʠʝ ʥʘ ʚʝʣʠʯʠʥʳ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ ʚʦʜʳ ʚ ʦʪʢʨʳʪʳʭ ʚʦʜʦʸʤʘʭ, ʷʚʣʷʶʪʩʷ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ  ʪʝʨʨʠʪʦʨʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʭʠʤʠʯʝʩʢʦʝ ʚʳʚʝʪʨʠʚʘʥʠʝ 

ʛʦʨʥʳʭ ʧʦʨʦʜ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʧʨʠʨʦʜʥʳʭ ʝʩʪʝ-

ʩʪʚʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. 

ʇʨʠʨʦʜʥʳʝ ʨʘʜʠʦʥʫʢʣʠʜʳ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ, ʦʙʳʯʥʦ 

ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʤʦʱʥʦʩʪʠ ʜʦʟʳ, ʯʝʤ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʨʘʜʠʦʥʫʢʣʠʜʳ, ʠ ʧʦ-

ʵʪʦʤʫ ʠʭ ʢʦʥʪʨʦʣʶ ʚ ʚʦʜʘʭ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ.  ʇʨʠ 

ʢʦʥʪʨʦʣʝ ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ  ʵʬʬʝʢʪʠʚʝʥ ʤʝʪʦʜ ʧʨʝʚʝʥʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʨʠʩʢʘʤʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ  ʩʦʛʣʘʩʥʦ ʧʣʘʥʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʜʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ  ʠ 

ʢʦʥʮʝʧʮʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʪʴʝʚʳʭ ʚʦʜ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʙʱʘʷ ʩʫʤʤʘ ʘʣʴʬʘ-ʘʢʪʠʚ-

ʥʦʩʪʠ ʚ ʚʦʜʘʭ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚ ʥʠʭ ʧʨʠʨʦʜʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʘʜʠʦ-

ʥʫʢʣʠʜʦʚ (226Ra, 224Ra, 228Ra, 238U, 234U, 210Bi, 210Po, 40K, 232Th, 228Th, 230Th), ʘ ʦʙʱʘʷ 

ʩʫʤʤʘ ʙʝʪʘ-ʘʢʪʠʚʥʦʩʪʠ ʚ ʚʦʜʘʭ ʟʘʚʠʩʠʪ ʚ ʦʩʥʦʚʥʦʤ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʡ ʪʘʢʠʭ ʨʘʜʠ-

ʦʥʫʢʣʠʜʦʚ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʘʢ 137Cs 90Sr. 

ʆʪʜʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʦʩʦʙʝʥʥʦ ʪʝ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ 

ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʜʣʷ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʨʘʟʣʠʯʥʳʝ ʢʦ-
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ʣʠʯʝʩʪʚʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʛʘʟʘ ï ʨʘʜʦʥ Ὑὲ. ʇʦʩʪʫʧʣʝʥʠʝ ʨʘʜʦʥʘ ʚ ʚʦʟʜʫʭ ʧʦʤʝ-

ʱʝʥʠʡ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʦʜʘ ʠʟ ʚʦ-

ʜʦʧʨʦʚʦʜʥʦʛʦ ʢʨʘʥʘ ʠʣʠ ʧʨʠʸʤ ʜʫʰʘ, ʦʜʥʘʢʦ ʥʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ  ʧʦʩʪʫʧʣʝʥʠʷ 

ʨʘʜʦʥʘ ʚ ʚʦʟʜʫʭ ʧʦʤʝʱʝʥʠʡ ʚʥʦʩʠʪ ʝʩʪʝʩʪʚʝʥʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʨʘʜʦʥʘ ʚ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʝ ʠ ʝʛʦ ʧʝʨʝʥʦʩ ʚ ʚʦʟʜʫʭ ʧʦʤʝʱʝʥʠʡ. ʉʦʛʣʘʩʥʦ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ 

UNSCEAR, 2000, ʚ ʩʨʝʜʥʝʤ 90% ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ, ʧʨʠʧʠʩʳʚʘʝʤʦʡ ʨʘʜʦʥʫ, ʧʨʠ-

ʩʫʪʩʪʚʫʶʱʝʤʫ ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ, ʧʦʧʘʜʘʝʪ ʚ ʦʨʛʘʥʠʟʤ ʠʥʛʘʣʷʮʠʦʥʥʳʤ ʧʫʪʝʤ, ʘ ʥʝ 

ʦʪ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʇʦʵʪʦʤʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʜʦʟʳ ʨʘʜʠʘʮʠʠ, 

ʧʦʣʫʯʘʝʤʦʡ ʦʨʛʘʥʠʟʤʦʤ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʨʘʜʦʥʘ ʠʟ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʚ ʧʠʱʝʚʘʨʠ-

ʪʝʣʴʥʳʡ ʪʨʘʢʪ ʥʝ ʠʤʝʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʥʦʨʤʘʪʠʚʥʳʭ ʠ ʩʢʨʠʥʠʥʛʦ-

ʚʳʭ ʫʨʦʚʥʝʡ. ɺ ʠʟʤʝʨʝʥʠʷʭ ʜʣʷ ʢʦʥʪʨʦʣʷ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʘʣʴʬʘ- ʠ ʙʝʪʘ-ʨʘʜʠʦʘʢ-

ʪʠʚʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠʟʣʫʯʝʥʠʝ, ʧʦʩʪʫʧʘʶʱʝʝ ʦʪ ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ 

ʨʘʜʦʥʘ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʜʦʟ ʨʘʜʠʘʮʠʠ ʧʨʠ ʧʦʧʘʜʘʥʠʠ 

ʨʘʜʦʥʘ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʡ ʪʨʘʢʪ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʸʥʥʳʤ ʅʘʫʯʥʳʤ ʢʦʤʠʪʝʪʦʤ ʆʆʅ 

ʧʦ ʠʟʫʯʝʥʠʶ ʜʝʡʩʪʚʠʷ ʘʪʦʤʥʦʡ ʨʘʜʠʘʮʠʠ (ʅʂɼɸʈ ʆʆʅ), ʚʢʣʘʜ ʧʠʪʴʝʚʳʭ ʚʦʜ ʚ 

ʦʙʱʠʝ ʜʦʟʳ ʨʘʜʠʘʮʠʠ, ʧʦʣʫʯʘʝʤʳʝ ʥʘʩʝʣʝʥʠʝʤ, ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʝʦʙʣʘʜʘʶʱʠʤ 

ʚʢʣʘʜʦʤ (ʠʩʢʣʶʯʝʥʠʷ ʩʦʩʪʘʚʠʣʠ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʝ ʨʝʛʠʦʥʳ). ʕʪʦʪ ʚʢʣʘʜ ʚ ʦʩʥʦʚ-

ʥʦʤ ʚʥʦʩʷʪ ʧʨʠʨʦʜʥʳʝ ʨʘʜʠʦʥʫʢʣʠʜʳ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʚʦʜʝ ï ɻ ʣʝʤʝʥʪʳ ʫʨʘʥ-

ʪʦʨʠʝʚʦʛʦ ʨʷʜʘ. Max ʥʘʛʨʫʟʦʢ, ʧʦʣʫʯʘʝʤʳʡ ʦʪ ʜʦʟ ʨʘʜʠʘʮʠʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ  

ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʦʙʫʩʣʦʚʣʝʥ ʠʟʦʪʦʧʘʤʠ ʫʨʘʥʘ ï 238U ʠ 239U, ʠ ʠʟʦʪʦʧʘʤʠ ʨʘʜʠʷ ï 

226Ra ʠ 228Ra, ʠʟʦʪʦʧʳ ʨʘʜʦʥʘ ʠ  ʧʦʣʦʥʠʷ Ὑὥ ςςς ̉ ὖέ ςρπȟ ʤʝʥʴʰʠʝ 

ʚʢʣʘʜʳ ʚʥʦʩʷʪ ʠʟʦʪʦʧʳ ʪʦʨʠʷ ὝὬ ςσς ̉ ὝὌ ςσπ ʠ ʠʟʦʪʦʧ  ʩʚʠʥʮʘ 

ὖὦ ςρπȢ 

ʅʘʤʠ ʜʘʥʘ ʦʮʝʥʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʠʪʴʝʚʳʭ ʚʦʜ ʥʝʢʦʪʦʨʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʦ-

ʩʥʘʙʞʝʥʠʷ ʊʘʜʞʠʢʠʩʪʘʥʘ ʪʨʝʙʦʚʘʥʠʷʤ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɼʣʷ ʘʥʘʣʠʟʘ  ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʙʱʝʛʦ ʫʨʦʚʥʷ Ŭ- ʠ ɓ-ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ (ʢʨʦʤʝ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʜʦʥʘ), ʩʫʱʥʦʩʪʴ 

ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʧʘʨʠʚʘʥʠʠ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʦʙʲʸʤʘ ʦʙʨʘʟʮʦʚ ʠ ʦʧʨʝʜʝ-
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ʣʝʥʠʠ ʚ ʧʦʣʫʯʝʥʥʳʭ ʪʚʸʨʜʳʭ ʦʩʪʘʪʢʦʚ ʫʨʦʚʥʝʡ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ.  ʆʜʥʘʢʦ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʥʘʜʸʞʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʝʥʘ ʧʨʠ ʝʛʦ ʧʨʠʤʝ-

ʥʝʥʠʠ ʢ ʦʙʨʘʟʮʘʤ, ʩʦʜʝʨʞʘʱʠʤ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʨʘʩʪʚʦʨʸʥ-

ʥʳʭ ʪʚʸʨʜʳʭ ʚʝʱʝʩʪʚ (ʆʉʈʊɺ), ʪʘʢ ʢʘʢ ʜʘʞʝ ʪʦʥʢʠʝ ʩʣʦʠ ʪʚʸʨʜʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʣʝʛʢʦ ʧʦʛʣʦʱʘʶʪ ʘʣʴʬʘ-ʠʟʣʫʯʝʥʠʝ. ʊʘʤ, ʛʜʝ ʵʪʦ ʚʦʟʤʦʞʥʦ, ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʙʱʝʡ Ŭ- ʠ ɓ-ʨʘ-

ʜʠʦʘʢʪʠʚʥʦʩʪʠ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʘʥʥʦʡ ʩʝʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠ-

ʪʴʝʚʦʡ ʚʦʜʳ ʦʪʙʠʨʘʣʠʩʴ 12 ʦʙʨʘʟʮʦʚ ʚʦʜʳ, ʠʟ ʢʦʪʦʨʳʭ ʯʝʪʳʨʝ ʧʨʠʨʦʜʥʳʭ ʚʦʜ-

ʥʳʭ ʠʩʪʦʯʥʠʢʘ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʙʫʪʠʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ 

ʧʨʦʜʘʞʠ. ɺʝʣʠʯʠʥʳ ʦʙʱʠʭ ʫʜʝʣʴʥʳʭ Ŭ- ʠ ɓ-ʘʢʪʠʚʥʦʩʪʝʡ ʧʨʠʨʦʜʥʳʭ ʨʘʜʠʦ-

ʥʫʢʣʠʜʦʚ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʚ ʃʘʙʦʨʘʪʦʨʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʫʛ ɸʛʝʥʪʩʪʚʘ ʧʦ ʭʠ-

ʤʠʯʝʩʢʦʡ, ʙʠʦʣʦʛʠʯʝʩʢʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʷʜʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʅɸʅ ʊʘʜʞʠ-

ʢʠʩʪʘʥʘ. 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʫʜʝʣʴʥʦʡ ʩʫʤʤʘʨʥʦʡ ʘʣʴʬʘ-ʘʢʪʠʚʥʦʩʪʠ ʠ ʫʜʝʣʴʥʦʡ ʩʫʤʤʘʨ-

ʥʦʡ ʙʝʪʘ-ʘʢʪʠʚʥʦʩʪʠ, ʧʨʦʙʳ ʚʦʜʳ ʦʪʙʠʨʘʣʠʩʴ ʩʦʛʣʘʩʥʦ  ɻʆʉʊ 31861, ɻʆʉʊ 

31862 ʠ ɻʆʉʊ 17.1.5.05 ʚ ʛʝʨʤʝʪʠʯʥʳʝ ʧʣʘʩʪʠʢʦʚʳʝ ʙʫʪʳʣʠ ʦʙʲʸʤʦʤ 1,5 ʜʤ3, 

ʢʦʪʦʨʳʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʧʦʣʘʩʢʠʚʘʣʠ ʦʪʙʠʨʘʝʤʦʡ ʚʦʜʦʡ. ʆʪʦʙʨʘʥʥʳʝ ʧʨʦʙʳ 

ʚʦʜʳ ʙʳʣʠ ʧʨʦʤʘʨʢʠʨʦʚʘʥʳ ʠ ʦʪʧʨʘʚʣʝʥʳ ʚ ʃʘʙʦʨʘʪʦʨʠʶ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʫʛ 

ɸʛʝʥʪʩʪʚʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʜʝʣʴʥʦʡ ʩʫʤʤʘʨʥʦʡ ʘʣʴʬʘ- ʠ ʙʝʪʘ-ʘʢʪʠʚʥʦʩʪʠ ʠʟ 

ʧʨʦʙʳ ʦʙʲʸʤʦʤ 1,5 ʜʤ3 ʧʫʪʸʤ ʫʧʘʨʠʚʘʥʠʷ ʜʦ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ, ʛʦʪʦʚʠʣʩʷ ʦʧʳʪʥʳʡ 

ʦʙʨʘʟʝʮ, ʘʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʘʣʴʬʘ-ʙʝʪʘ-ʨʘʜʠʦʤʝʪʨʝ. ʀʟʤʝʨʝʥʠʝ  

ʚ ʚʦʜʝ ʩʫʤʤʘʨʥʦʡ ʘʣʴʬʘ-ʘʢʪʠʚʥʦʩʪʠ ʠ ʙʝʪʘ-ʘʢʪʠʚʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʣʠ  ʩ ʧʦʤʦ-

ʱʴʶ ʥʠʟʢʦʬʦʥʦʚʦʛʦ Ŭ- ʠ ɓ-ʨʘʜʠʦʤʝʪʨʘ "ʋʄʌ-2000" ʩ ʢʨʝʤʥʠʝʚʳʤ ʜʝʪʝʢʪʦʨʦʤ 

ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʤʘʣʳʭ ʘʢʪʠʚʥʦʩʪʝʡ  (ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʆʆʆ ʅʇʇ "ɼʦʟʘ", ʈʦʩʩʠʡ-

ʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). 

ɺ ʧʨʦʙʘʭ ʦʙʩʣʝʜʫʝʤʳʭ ʚʦʜ ʥʘʠʙʦʣʴʰʠʝ ʫʜʝʣʴʥʳʝ ʩʫʤʤʘʨʥʳʝ Ŭ-, ɓ-ʘʢʪʠʚ-

ʥʦʩʪʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʦʪʤʝʯʘʣʠʩʴ ʚ ʦʙʨʘʟʮʝ ʚʦʜʳ çʉʫʨʭʦʙè, ʚ ʢʦʪʦʨʦʤ ʘʣʴʬʘ-

ʘʢʪʠʚʥʦʩʪʴ 0,01 ɹʢ/ʣ, ʘ ʙʝʪʘ-ʘʢʪʠʚʥʦʩʪʴ 0,0047 ɹʢ/ʣ (ʨʠʩʫʥʦʢ 3.8).  
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ʈʠʩʫʥʦʢ 3.8. - ɼʠʘʛʨʘʤʤʘ ʫʜʝʣʴʥʦʡ ʩʫʤʤʘʨʥʦʡ ʘʣʴʬʘ- ʠ ʙʝʪʘ-ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʙ 

ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʳ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ 

 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3.8, ʧʨʝʚʳʰʝʥʠʷ ʫʜʝʣʴʥʦʡ ʦʙʱʝʡ ʘʣʴʬʘ-ʠ ʙʝʪʘ-

ʘʢʪʠʚʥʦʩʪʠ ʚ ʧʨʦʙʘʭ ʚʦʜʳ ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʪʘʥʜʘʨʪʘʤʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘ (ʅʈɹ-06) ʦʙʱʘʷ ʘʣʴʬʘ-

ʘʢʪʠʚʥʦʩʪʴ ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 0,1 ɹʢ/ʣ, ʘ ʦʙʱʘʷ ʙʝʪʘ-ʘʢʪʠʚ-

ʥʦʩʪʴ - 1,0 ɹʢ/ʣ. 

ʉʘʤʳʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʫʜʝʣʴʥʦʡ ʩʫʤʤʘʨʥʦʡ ʘʣʴʬʘ- ʠ ʙʝʪʘ-ʘʢʪʠʚʥʦʩʪʠ ʨʘ-

ʜʠʦʘʢʪʠʚʥʳʭ ʥʫʢʣʠʜʦʚ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ ʦʙʨʘʟʮʘʭ ʚʦʜʳ "ʆʙʠ ɿʫʣʦʣ". 

ʕʪʘ ʨʘʙʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʯʘʣʴʥʳʡ ʵʪʘʧ ʦʮʝʥʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʦʜ-

ʥʳʭ ʨʝʩʫʨʩʦʚ ʨʝʩʧʫʙʣʠʢʠ ʪʨʝʙʦʚʘʥʠʷʤ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʮʝʣʦʤ, ʚ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʥʝ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʧʨʝʚʳʰʝʥʠʡ ʧʦ 

ʧʨʝʜʝʣʥʦʡ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʣʴʬʘ- ʠ ʙʝʪʘ-ʘʢʪʠʚʥʦʩʪʠ. ʅʝʦʙʭʦʜʠʤ ʨʝ-

ʛʫʣʷʨʥʳʡ ʢʦʥʪʨʦʣʴ ʨʘʜʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʊʘʜʞʠʢʠʩʪʘʥʘ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʭ ʮʝʣʝʡ. 
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3.5. ʆʯʠʩʪʢʘ ʫʨʘʥʩʦʜʝʨʞʘʱʠʭ ʚʦʜ ʩʦʨʙʝʥʪʘʤʠ 

3.5.1. ʆʯʠʩʪʢʘ ʫʨʘʥʩʦʜʝʨʞʘʱʠʭ ʰʘʭʪʥʳʭ ʚʦʜ ʦʪ ʠʦʥʦʚ ʫʨʘʥʘ ʤʠʢʨʦʛʝʣʝʤ 

ɺ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʘʧʨʘʚʣʝʥʦ  ʥʘ ʩʦ-

ʟʜʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʢʦʤʧʣʝʢʩʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠ ʁʦʪʭʦʜʦʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, 

ʚʢʣʶʯʘʷ ʪʘʢʠʝ ʦʪʭʦʜʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʘʢ  ʧʦʩʣʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ ï ʦʚʩʘ, ʧʰʝʥʠʮʳ, ʨʠʩʘ, ʛʨʝʯʠʭʠ ʠ 

ʜʨʫʛʠʭ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʪʭʦʜʦʚ  ʚ ʦʯʠʩʪʢʝ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʚʦʜ ʦʪ 

ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʥʫʢʣʠʜʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʝʰʘʝʪ ʜʚʝ ʚʘʞʥʳʭ ʧʨʦʙʣʝʤʳ ï ʚʦ-ʧʝʨ-

ʚʳʭ, ʵʪʦ ʫʪʠʣʠʟʘʮʠʷ  ʤʥʦʛʦʪʦʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʪʭʦʜʦʚ, ʚʦ-ʚʪʦʨʳʭ, ʦʯʠʩʪʢʘ 

ʚʦʜ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʦʪ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʩʦʨʙʝʥʪʘ ʢʦʨʟʠʥʢʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ (ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ï ʂʇʀ ʠ ʦʙʨʘʙʦʪʘʥʥʳʭ ʢʦʨ-

ʟʠʥʦʢ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ï ʂʇʦʙʨ. ʙʝʟ ʧʝʢʪʠʥʘ ʠ ʩ ʧʝʢʪʠʥʦʚʳʤ ʛʝʣʝʤ) ʜʣʷ ʦʯʠʩʪʢʠ 

ʚʦʜʳ ʦʪ ʫʨʘʥʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ʫʨʘʥʩʦʜʝʨʞʘʱʠʝ 

ʰʘʭʪʥʳʝ ʚʦʜʳ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʠʦʥʦʚ ʫʨʘʥʘ 0,025 ʛ/ʣ ʠ ʨʅ=7,5. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʥʘ ʢʦʨ-

ʟʠʥʢʝ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ï ʂʇʀ, ʜʣʷ ʯʝʛʦ ʙʳʣʘ ʩʥʷʪʘ ʢʠʥʝʪʠʯʝʩʢʘʷ 

ʢʨʠʚʘʷ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (25ʦʉ). ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 

3.9.  

  

ʈʠʩʫʥʦʢ 3.9. - ʂʠʥʝʪʠʯʝʩʢʘʷ ʢʨʠʚʘʷ ʩʦʨʙʮʠʠ ʠʦʥʦʚ ʫʨʘʥʘ ʩʦʨʙʝʥʪʦʤ - ʢʦʨʟʠʥʢʦʡ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ 
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ʀʟ ʨʠʩʫʥʢʘ 3.9 ʚʠʜʥʦ, ʯʪʦ ʨʘʚʥʦʚʝʩʠʝ ʥʘʩʪʫʧʘʝʪ ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ 70 ʤʠʥʫʪ 

ʧʦʩʣʝ ʥʘʯʘʣʘ ʩʦʨʙʮʠʠ, ʩʦʨʙʮʠʦʥʥʘʷ ʸʤʢʦʩʪʴ ʧʨʠ ʵʪʦʤ ʜʦʩʪʠʛʘʝʪ 4,8 ʤʛ/ʛ. ɼʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʩʦʨʙʮʠʦʥʥʦʡ ʝʤʢʦʩʪʠ, ʢʦʨʟʠʥʢʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʦʜʚʝʨʛʘʣʠʩʴ ʨʘʟ-

ʣʠʯʥʳʤ ʤʦʜʠʬʠʢʘʮʠʷʤ.  

ɼʘʣʝʝ ʥʘʤʠ ʠʟʫʯʘʣʘʩʴ ʩʦʨʙʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʨʟʠʥʢʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʦʥʘʤ ʫʨʘʥʘ. ʈʝʟʫʣʴʪʘʪʳ ʦʙʦʙʱʝʥ ʳ ʚ ʪʘʙʣʠʮʝ 3.6. 

ʋʨʘʥʦʩʦʜʝʨʞʘʱʠʝ ʰʘʭʪʥʳʝ ʚʦʜʳ ʦʯʠʱʘʣʠ ʦʪ ʠʦʥʦʚ ʫʨʘʥʘ ʩ ʧʦʤʦʱʴʶ  

ʤʠʢʨʦʛʝʣʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʧʝʢʪʠʥʦʚʳʝ ʧʦʣʠʩʘʭʘʨʠʜʳ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ 

ʢʦʨʟʠʥʢʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʏʘʩʪʠʮʳ ʤʠʢʨʦʛʝʣʷ ʠʤʝʣʠ ʨʘʟʤʝʨʳ ʥʝ ʙʦʣʝʝ 0.4 ʤʤ. 

ʄʠʢʨʦʛʝʣʴ ʙʳʣ ʧʦʣʫʯʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʝʛʦ ʩʧʦʩʦʙʘ. ʂʦʨʟʠʥʢʠ ʧʦʜ-

ʩʦʣʥʝʯʥʠʢʘ ʚʳʩʫʰʠʚʘʣʠ, ʠʟʤʝʣʴʯʘʣʠ, ʧʦʤʝʱʘʣʠ ʚ ʩʪʝʢʣʷʥʥʳʡ ʩʦʩʫʜ, ʚ ʢʦʪʦʨʳʡ  

ʧʨʠʣʠʚʘʣʠ ʩʦʣʷʥʫʶ ʢʠʩʣʦʪʫ, pH=1.2 ʚ ʛʠʜʨʦʤʦʜʫʣʝ, ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʨʟʠʥʢʠ ʧʦʜ-

ʩʦʣʥʝʯʥʠʢʘ ʢ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʝ  ʧʦʜʜʝʨʞʠʚʘʣʠ 1:10. ʇʦʣʫʯʝʥʥʫʶ ʩʤʝʩʴ ʥʘʛʨʝʚʘʣʠ 

ʜʦ 40-50Áʉ, ʚʳʜʝʨʞʠʚʘʣʠ  ʜʦ ʥʘʙʫʭʘʥʠʷ ʩʤʝʩʠ, ʠ ʧʝʨʝʤʝʰʠʚʘʣʠ ʩʤʝʩʴ ʩ ʧʦʤʦ-

ʱʴʶ ʤʝʭʘʥʠʯʝʩʢʦʡ ʤʝʰʘʣʢʠ. ʀʟ ʩʤʝʩʠ ʵʢʩʪʨʘʛʠʨʦʚʘʣʠ  ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʝ ʩʦʝʜʠ-

ʥʝʥʠʷ ʚʳʜʝʨʞʠʚʘʥʠʝʤ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ  ʚ ʚʦʜʷʥʦʡ ʙʘʥʝ ʩ ˟=85Áʉ ʧʨʠ ʩʢʦ-

ʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʤʝʰʘʣʢʠ 2500 ʦʙ/ʤʠʥʫʪʫ, ʦʙʱʠʤ ʛʠʜʨʦʤʦʜʫʣʝʤ ʠ ʩʦʦʪʥʦʰʝ-

ʥʠʝʤ 1:20. ʏʝʨʝʟ 30 ʤʠʥʫʪ ʵʢʩʪʨʘʢʮʠʠ ʧʨʠ ʫʢʘʟʘʥʥʳʭ ʫʩʣʦʚʠʷʭ  ʧʨʦʚʦʜʠʣʠ ʬʠʣʴ-

ʪʨʘʮʠʶ ʩʤʝʩʠ  ʯʝʨʝʟ ʧʦʣʠʘʤʠʜʥʳʡ ʬʠʣʴʪʨ. ʏʪʦʙʳ ʧʦʣʥʦʩʪʴʶ ʦʪʜʝʣʠʪʴ ʦʪ ʬʠʣʴ-

ʪʨʘ  ʦʩʪʘʚʰʠʝʩʷ ʢʦʤʧʦʥʝʥʪʳ, ʪʚʸʨʜʫʶ ʯʘʩʪʴ ʥʘ ʬʠʣʴʪʨʝ ʧʨʦʤʳʚʘʣʠ ʪʨʠ ʨʘʟʘ ʧʨʦ-

ʢʠʧʷʯʸʥʥʦʡ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ ʚʳʩʫʰʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘ-

ʪʫʨʝ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ  ʚʳʭʦʜ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʈʘʩʪʚʦʨʳ ʧʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ 

ʠ ʪʨʸʭʢʨʘʪʥʦʛʦ ʧʨʦʤʳʚʘʥʠʷ  ʩʦʙʠʨʘʣʠʩʴ  ʠ ʨʘʟʜʝʣʷʣʠʩʴ ʥʘ ʪʨʠ ʬʨʘʢʮʠʠ: 1 ï ʬʨʘʢ-

ʮʠʷ ʩ ʤʠʢʨʦʛʝʣʝʤ, 2 ï ʬʨʘʢʮʠʷ ʩ ʦʣʠʛʦʩʘʭʘʨʠʜʘʤʠ, 3 ï ʬʨʘʢʮʠʷ ʩ ʧʝʢʪʠʥʦʚʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ. ʇʦʣʫʯʝʥʥʳʝ ʛʠʜʨʦʣʠʟʥʳʝ ʨʘʩʪʚʦʨʳ ʦʭʣʘʞʜʘʣʠ, ʧʨʦʚʦʜʠʣʠ ʜʘʣʝʝ 

ʥʝʡʪʨʘʣʠʟʘʮʠʶ ʘʤʤʠʘʢʦʤ ʜʦ ʨʅ=3.5-4.0. ʇʨʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ  ʤʠʢʨʦʛʝʣʴ ʚʳʧʘ-

ʜʘʣ ʚ ʦʩʘʜʦʢ, ʦʩʘʜʦʢ ʤʠʢʨʦʛʝʣʷ ʚ ʥʝʡʪʨʘʣʴʥʦʡ ʠ ʩʣʘʙʦʢʠʩʣʦʡ ʩʨʝʜʘʭ ʥʝ ʨʘʩʪʚʦ-

ʨʷʣʩʷ.   
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ʊʘʙʣʠʮʘ 3.6. - ʉʦʨʙʮʠʷ ʫʨʘʥʘ ʩʦʨʙʝʥʪʦʤ ʥʘ ʦʩʥʦʚʝ ʢʦʨʟʠʥʢʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ (ʩʦ-

ʜʝʨʞʘʥʠʝ ʫʨʘʥʘ ʚ ʰʘʭʪʥʦʡ ʚʦʜʝ U = 0,025 ʛ/ʣ; ʨʅ=7,5; t=25ʦʉ) 
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 ʆʙʲʸʤ, ʟʘʥʠʤʘʝ-
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ʩʫʭʦʡ ʥʘʙʫʭ- 

ʰʠʡ 

V, ʤʣ ʨH U, ʛ/ʣ 
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20 48 198 V1=750 4,95 0,019 12 12,0 0,34 26,92 

V2= 96 5,05 0,023 6 11,53 

V3=300 5,76 0,009 16 65,58 

V4=390 6,7 0,003 65 88,46 

V5 =245 7,08 0,0025 72 90,38 

V6=266 7,39 0,001 96 96,15 

V7=148 6,6 0,002 100 92,3 

V8=134 7,11 0,003 95 88,46 

V9=76 7,3 0,003 144 88,46 

V10=288 7,45 0,016 168 38,46 

ɺʩʝʛʦ ʧʨʦʧʫʱʝʥʦ 

V=2694 ʤʣ 

774 
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16 52 132 V1=760 3,14 0,010 12 15,0 0,51

2 

61,53 

V2=130 3,16 0,007 6 73,07 

V3 

=250 
3,0 0,006 16 76,92 

V4=747 3,38 0,005 65 80,77 

V5=900 6,04 0,006 72 76,92 

V6=838 5,25 0,002 96 92,31 

V7=228 6,9 0,002 100 92,3 

V8=1050 7,0 0,024 68 8,3 

V9=156 7,5 0,026 27 0,0 

ɺʩʝʛʦ ʧʨʦʧʫʱʝʥʦ 

V=4918 ʤʣ 

462 
 

ʂ
ʦ
ʨ
ʟ
ʠ
ʥ
ʢ
ʠ
 
ʧ
ʦ
ʜ
ʩ
ʦ
ʣ
ʥ
ʝ
ʯ
ʥ
ʠ
ʢ
ʘ
 

ʩ
 
ʧ
ʝ
ʢ
ʪ
ʠ
ʥ
ʦ
ʚ
ʳ
ʤ
 
ʛ
ʝ
ʣ
ʝ
ʤ

 

20 80 360 V1=670 6,23 0,003 12 18,0 0,28 88,46 

V2=332 6,76 0,008 6 69,23 

V3=260 7,02 0,002 16 99,31 

V4=845 7,46 0,003 65 88,46 

V5=1040 7,27 0,019 72 26,92 

V6=820 7,6 0,022 96 15,38 

V7=247 7,6 0,023 100 11,54 

ɺʩʝʛʦ ʧʨʦʧʫʱʝʥʦ 

V=4215 ʤʣ 

367 
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ʀʟ ʨʘʩʪʚʦʨʘ ʦʩʘʞʜʸʥʥʳʡ ʤʠʢʨʦʛʝʣʴ ʦʪʜʝʣʷʣʠ, ʮʝʥʪʨʠʬʫʛʠʨʫʷ ʝʛʦ ʚ ʪʝʯʝ-

ʥʠʝ 30 ʤʠʥ (ʧʨʠ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ 5 000 ʦʙʦʨʦʪʦʚ ʚ ʤʠʥ). ʇʦʩʣʝ ʮʝʥʪʨʠʬʫʛʠ-

ʨʦʚʘʥʠʷ  ʧʦʣʫʯʘʣʠ ʤʠʢʨʦʛʝʣʴ, ʢʦʪʦʨʳʡ ʙʳʣ ʟʘʛʨʷʟʥʸʥ ʧʨʠʤʝʩʥʳʝʤʠ ʩʦʝʜʠʥʝʥʠ-

ʷʤʠ. ɼʣʷ ʦʯʠʩʪʢʠ ʤʠʢʨʦʛʝʣʷ ʦʪ ʥʠʭ ʧʨʦʤʳʚʘʣʠ ʪʨʸʭʢʨʘʪʥʦ ʵʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ, 

ʜʘʣʝʝ ʩʥʦʚʘ ʬʠʣʴʪʨʦʚʘʣʠ  ʠ ʩʫʰʠʣʠ ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ. 

ʇʨʦʝʚʜʝʥʠʝ ʘʥʘʣʠʟʘ: ʙʨʘʣʘʩʴ ʥʘʚʝʩʢʘ ʤʠʢʨʦʛʝʣʷ-ʩʦʨʙʝʥʪ ʚ ʢʦʣʠʯʝʩʪʚʝ 1.0 

ʛʨʘʤʤ, ʬʨʘʢʮʠʠ ʩʦʨʙʝʥʪʘ ʠʤʝʣʠ ʨʘʟʤʝʨ <0.4 ʤʤ, ʢ ʥʘʚʝʩʢʝ ʧʨʠʣʠʚʘʣʠ ʚʦʜʫ ʜʣʷ 

ʥʘʙʫʭʘʥʠʷ ʤʠʢʨʦʛʝʣʷ.  ɼʘʣʝʝ ʧʦʩʣʝ ʥʘʙʫʭʘʥʠʷ ʤʠʢʨʦʛʝʣʴ-ʩʦʨʙʝʥʪ ʧʝʨʝʥʦʩʠʣʠ ʚ 

ʚ ʩʦʨʙʮʠʦʥʥʫʶ ʢʦʣʦʥʥʫ ʠ ʯʝʨʝʟ ʝʸ ʦʙʲʸʤ ʧʨʦʧʫʩʢʘʣʠ  ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʝ ʨʘʩ-

ʪʚʦʨʳ ʩʦ ʩʢʦʨʦʩʪʴʶ 0.2 ʤʣ/ʤʠʥ. ʀʟ ʨʘʩʪʚʦʨʦʚ ʥʘ ʚʳʭʦʜʝ ʩʦʨʙʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ 

ʨʝʛʫʣʷʨʥʦ ʦʪʙʠʨʘʣʠʩʴ ʧʨʦʙʳ ʦʙʲʸʤʦʤ ʧʦ 5 ʤʣ ʜʣʷ ʢʦʥʪʨʦʣʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʨʘʥʘ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʧʨʦʮʝʩʩʝ ʩʦʨʙʮʠʠ ʧʨʠ ʢʦʥʪʨʦʣʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʫʨʘʥʘ ʚ 

ʨʘʩʪʚʦʨʝ ʧʨʦʠʩʭʦʜʠʣʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʘʩʳʱʝʥʠʝ  ʫʨʘʥʦʤ ʩʦʨʙʝʥʪʘ.  ɿʘʪʝʤ ʩʦʨ-

ʙʝʥʪ, ʥʘʩʳʱʝʥʥʳʡ ʫʨʘʥʦʤ, ʧʦʩʣʝ ʧʦʩʣʝ  ʦʢʦʥʯʘʥʠʷ ʩʦʨʙʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʞʠ-

ʛʘʝʪʩʷ ʚ ʧʝʯʠ ʧʨʠ Ὕ ʨʘʚʥʦʡ 250-350Áʉ ʜʦ ʧʦʣʥʦʛʦ ʩʛʨʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʩʪʘʚ-

ʣʷʶʱʠʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʫʨʘʥʦʩʦʜʝʨʞʘʱʘʷ ʟʦʣʘ, ʢʦʪʦʨʘʷ ʚʳʱʝ-

ʣʘʯʠʚʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ὌὛὕ  ʠ ʚʚʝʜʝʥʠʝʤ ʨʝʘʛʝʥʪʦʚ-ʦʢʠʩʣʠʪʝʣʝʡ, ʢʦʪʦʨʳʤʠ 

ʙʳʣʠ ʚʳʙʨʘʥʳ ʞʝʣʝʟʦ ʪʨʸʭʚʘʣʝʥʪʥʦʝ ʠ ὌὔὕȢ  

ʇʦ ʦʢʦʥʯʘʥʠʶ ʧʨʦʮʝʩʩʘ ʚʳʱʝʣʘʯʠʚʘʥʠʷ  ʧʦʣʫʯʘʣʠ ʩʤʝʩʴ, ʢʦʪʦʨʘʷ ʬʠʣʴ-

ʪʨʦʚʘʣʘʩʴ  ʠ ʚ ʞʠʜʢʫʶ ʯʘʩʪʴ ʧʝʨʝʭʦʜʠʣ ʫʨʘʥʠʣʩʫʣʴʬʘʪ. ʋʨʘʥ ʠʟ ʨʘʩʪʚʦʨʘ ʦʩʘ-

ʞʜʘʣʩʷ ʘʤʤʠʘʯʥʦʡ ʚʦʜʦʡ ʠ ʠʤʝʣ ʬʦʨʤʫ ʦʢʩʠʜʘ ʫʨʘʥʘ - Ὗὕȟ ʝʛʦ ʚʳʩʫʰʠʚʘʣʠ ʙʝʟ 

ʜʦʩʪʫʧʘ ʚʦʟʜʫʭʘ ʚ ʚʘʢʫʫʤʝ ʧʨʠ ˟=100-150ʦʉ. ɹʳʣ ʧʦʣʫʯʝʥ ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ 

Ὗὕ  ʩ ʚʳʭʦʜʦʤ 90-95%. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʧʨʦʮʝʩʩʘ ʩʦʨʙʮʠʠ ʫʨʘʥʘ ʥʘ ʤʠʢʨʦʛʝʣʴ  

ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.7. 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʘʥʥʳʤ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʨʘʟ-

ʨʘʙʦʪʢʘ ʫʩʨʝʜʥʸʥʥʦʡ ʩʭʝʤʘʪʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ  ʜʣʷ ʩʦʨʙʮʠʠ ʫʨʘʥʘ  ʥʘ ʩʦʨʙʝʥʪ-

ʤʠʢʨʦʛʝʣʴ ʠʟ ʢʦʨʟʠʥʦʢ ʧʦʜʩʦʣʥʝʯʥʠʢʘ (ʨʠʩʫʥʦʢ 3.10). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʫʟʛʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʤʦʜʠʬʠʢʘʮʠʝʡ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʩʦʨʙʝʥʪʘ ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʜʳ ʦʪ ʠʦʥʦʚ ʫʨʘʥʘ, 



 

144 

ʯʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʫʪʠʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪʭʦ-

ʜʦʚ. 

 

ʈʠʩʫʥʦʢ 3.10. - ʋʩʨʝʜʥʸʥʥʘʷ ʩʭʝʤʘʪʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ  ʜʣʷ ʩʦʨʙʮʠʠ ʫʨʘʥʘ  ʥʘ 

ʩʦʨʙʝʥʪ-ʤʠʢʨʦʛʝʣʴ ʠʟ ʢʦʨʟʠʥʦʢ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 
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ʊʘʙʣʠʮʘ 3.7. ï ʉʦʨʙʠʨʦʚʘʥʠʝ ʫʨʘʥʘ ʥʘ ʤʠʢʨʦʛʝʣʴ-ʩʦʨʙʝʥʪʝ ʚ ʥʝʡʪʨʘʣʴʥʦʡ ʠ ʢʠʩ-

ʣʦʡ ʩʨʝʜʘʭ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʨʙʮʠʠ ʇʦʢʘʟʘʪʝʣʠ 

ʨʅ=2-6 ʨʅ=7 

ɺʝʩ ʩʦʨʙʝʥʪʘ ʚ ʢʦʣʦʥʥʝ, ʛ 1 1 

ʈʘʟʤʝʨ ʯʘʩʪʠʮ ʩʦʨʙʝʥʪʘ, ʤʤ <0.4 <0.4 

ʉʦʨʙʮʠʦʥʥʘʷ ʝʤʢʦʩʪʴ ʩʦʨʙʝʥʪʘ, ʤʛ/ʛ 0,72 1,6 

ɺʳʩʦʪʘ ʩʣʦʷ ʩʦʨʙʝʥʪʘ ʚ ʢʦʣʦʥʥʝ, ʤʤ 80 80 

ʆʙʲʸʤ ʨʘʩʪʚʦʨʘ, ʧʨʦʧʫʱʝʥʥʦʛʦ ʯʝʨʝʟ ʢʦʣʦʥʥʫ, ʤʣ 50 50 

ʂʦʥʮʝʥʪʨʘʮʠʷ U ʚ ʠʩʭʦʜʥʦʤ ʨʘʩʪʚʦʨʝ, ʤʛ/ʣ 20 35.7 

ʊʝʤʧʝʨʘʪʫʨʘ ʨʘʩʪʚʦʨʘ, Áʉ 20-25 20-25 

ʉʪʝʧʝʥʴ ʠʟʚʣʝʯʝʥʠʷ U ʠʟ ʨʘʩʪʚʦʨʘ,  % 70-75 90-95 

 

3.5.2. ʆʯʠʩʪʢʘ ʫʨʘʥʩʦʜʝʨʞʘʱʠʭ ʚʦʜ ʩʠʥʪʝʪʠʯʝʩʢʠʤʠ ʩʦʨʙʝʥʪʘʤʠ 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʘ I-II  ʛʦʨʦʜʘ  ʀʩʪʠʢʣʦʣ ʙʳʣʠ ʦʙʨʘʟʦʚʘʥʳ  ʦʪʭʦʜʘʤʠ, ʦʙʨʘ-

ʟʦʚʘʚʰʠʤʠʩʷ ʧʦʩʣʝ ʩʦʜʦʚʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ  ʫʛʣʝʨʦʜʠʩʪʳʭ 

ʨʫʜ ʥʘ ʫʨʘʥʦʜʦʙʳʚʘʶʱʝʤ ʧʨʝʜʧʨʠʷʪʠʠ ɻʋʇ " ʊʘʜʞʠʢʨʝʜʤʝʪ" ʚ ʪʝʯʝʥʠʝ 1945-

1950 ʛʦʜʦʚ. ɺ ʪʝ ʛʦʜʳ ʠʟʚʣʝʯʝʥʠʝ ʫʨʘʥʘ ʠʟ ʨʫʜ ʙʳʣʦ ʥʠʟʢʠʤ, ʧʦʵʪʦʤʫ ʦʪʤʝʯʘʣʘʩʴ 

ʪʝʥʜʝʥʮʠʷ, ʯʪʦ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʩʨʝʜʘʭ ʧʨʠ ʨʅ=8 ʠ ʙʦʣʝʝ ʥʝ ʠʟʚʣʝʯʸʥʥʳʝ ʩʦʜʝʨ-

ʞʘʥʠʷ ʫʨʘʥʘ   ʨʘʩʪʚʦʨʷʣʠʩʴ  ʧʦʜ ʚʣʠʷʥʠʝʤ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʚʳʪʝʢʘʣʠ ʠʟ-

ʧʦʜ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ  ʚ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ï ʤʝʣʢʠʝ ʨʝʯʢʠ ʠ ʩʘʠ  ʢʘʢ ʜʨʝʥʘʞʥʳʝ 

ʚʦʜʳ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ.  

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ,  ʤʳ ʠʩʩʣʝʜʦʚʘʣʠ ʜʨʝʥʘʞʥʳʝ ʚʦʜʳ, ʚʳʪʝʢʘʶʱʠʝ ʠʟ ʪʝʣʘ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ   I-II  ʛʦʨʦʜʘ  ʀʩʪʠʢʣʦʣ  ʩ ʮʝʣʴʶ  ʦʯʠʩʪʢʠ ʠʭ ʦʪ ʫʨʘʥʘ ʤʝʪʦʜʦʤ 

ʩʦʨʙʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʪʠʦʥʠʪʥʦʛʦ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʩʦʨʙʝʥʪʘ ʉɻ-1. 

ʀʟʚʣʝʯʝʥʠʝ ʫʨʘʥʘ ʠʟ ʜʨʝʥʘʞʥʳʭ ʚʦʜ  ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ ʨʝ-

ʞʠʤʝ, ʨʅ ʜʨʝʥʘʞʥʳʭ ʚʦʜ ʩʦʩʪʘʚʣʷʣ ψȢπ πȢυ,  ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʨʘʥʘ ʚ ʚʦʜʘʭ  ʥʘʭʦ-

ʜʠʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 0.027-0,060 ʛ/ʣʠʪʨ.  
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ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʩʦʨʙʮʠʠ  ʥʘ ʢʘʪʠʦʥʠʪʝ-ʩʦʨʙʝʥʪʝ ʫʨʘʥʘ ʚ 

ʩʦʨʙʮʠʦʥʥʦʡ ʢʦʣʦʥʥʝ ʬʠʣʴʪʨʦʚʘʥʠʝ ʠʩʭʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ  ʧʦʜʜʝʨʞʠʚʘʣʦʩʴ ʥʠʟ-

ʢʠʤ, ʚʩʝʛʦ  ʦʢʦʣʦ 100 ʤʣ/ʩʫʪʢʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʣʦ ʩʦʨʙʮʠʦʥʥʳʝ ʩʚʦʡ-

ʩʪʚʘ  ʩʦʨʙʝʥʪʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ  ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ  ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʘ  ʠʟ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʘʩʪʚʦʨʦʚ  ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ  ʚ ʢʘʯʝʩʪʚʝ ʩʦʨʙʝʥʪʘ ʢʘʪʠʦʥʠʪ ʉɻ-1, ʧʦʩʢʦʣʴʢʫ  ʵʪʦʪ ʩʦʨʙʝʥʪ ʧʨʦʷʚʠʣ 

ʚʳʩʦʢʠʝ ʩʦʨʙʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ  ʧʦ ʩʦʨʙʮʠʠ ʫʨʘʥʘ, ʦʩʦʙʝʥʥʦ  ʧʨʠ ʧʨʠʝʤʣʝʤʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ  ʫʨʘʥʘ ʚ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʨʘʩʪʚʦʨʘʭ (ʪʘʙʣʠʮʘ 3.8). 

ʊʘʙʣʠʮʘ 3.8. - ʉʦʨʙʮʠʷ ʫʨʘʥʘ ʥʘ ʩʦʨʙʝʥʪ-ʢʘʪʠʦʥʠʪ ʉɻ-1 (ʤʘʩʩʘ ʩʦʨʙʝʥʪʘ 10 ʛ; 

ʩʢʦʨʦʩʪʴ ʩʦʨʙʮʠʠ 100 ʤʣ/ʩʫʪ)    

ʆʙʲʸʤʳ ʫʨʘʥʦʩʦʜʝʨʞʘʱʝʡ 

ʚʦʜʳ, ʧʨʦʧʫʱʝʥʥʳʝ ʯʝʨʝʟ 

ʩʦʨʙʝʥʪ (ʤʣ) 

ʂʦʥʮʝʥʪʨʘʮʠʠ  ʫʨʘʥʘ  

ʥʘ ʚʳʭʦʜʝ (ʛ/ʣ) 

ʅʘʩʳʱʝʥʥʦʩʪʴ ʩʦʨ-

ʙʝʥʪʘ ʫʨʘʥʦʤ (%) 

ʉʦʜʝʨʞʘʥʠʝ  ʫʨʘʥʘ  ʥʘ ʚʭʦʜʝ 2.7Ŀ10-2 ʛ/ʣ (ʨʅ=8) 

ρππ 4.0Ŀ10-3 πȟυ 

ςππ 7.0Ŀ10-3 πȟω 

σππ 4.0Ŀ10-3 ρȟσ 

τππ 5.5Ŀ10-3 ρȟψ 

υππ 4.0Ŀ10-3 ςȟς 

φππ 4.0Ŀ10-3 ςȟχ 

χππ 2.0Ŀ10-3 σȟς 

ψππ 3.0Ŀ10-3 σȟχ 

ωππ 2.5Ŀ10-3 τȟς 

ρπππ  3.5Ŀ10-3 τȟχ 

ρρππ 2.5Ŀ10-3  υȟς 

ρςππ 2.0Ŀ10-3 υȟχ 

ρσππ 3.5Ŀ10-3 φȟρ 

ρτππ 4.0Ŀ10-3 φȟφ 

ρυππ 1.0Ŀ10-3 χȟρ 
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  ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3.8 

ρφππ 2.2Ŀ10-3 χȟφ 

ρχππ 4.0Ŀ10-3 ψȟρ 

ρψππ 4.0Ŀ10-3 ψȟυ 

ρωππ 6.5Ŀ10-3 ψȟω 

ςπππ 6.5Ŀ10-3 ωȟτ 

ʉʦʜʝʨʞʘʥʠʝ ʫʨʘʥʘ  ʥʘ ʚʭʦʜʝ 6.5Ŀ10-2   ʛ/ʣ (ʨʅ=9) 

ςρππ 1.1Ŀ10-2  ρπȟτ 

ςςππ 6.0Ŀ10-3 ρρȟφ 

ςσππ 9.0Ŀ10-3 ρςȟχ 

ςτππ 9.0Ŀ10-3 ρσȟψ 

ςυππ 9.0Ŀ10-3 ρτȟω 

ʉʦʜʝʨʞʘʥʠʝ ʫʨʘʥʘ  ʥʘ ʚʭʦʜʝ 4.8Ŀ10-2   ʛ/ʣ (ʨʅ=8) 

ςφππ 1.0Ŀ10-2  ρυȟφ 

ςχππ 7.0Ŀ10-3 ρφȟυ 

ςψππ 8.0Ŀ10-3 ρχȟσ 

ʉʦʜʝʨʞʘʥʠʝ ʫʨʘʥʘ  ʥʘ ʚʭʦʜʝ 6.0Ŀ10-2   ʛ/ʣ (ʨʅ=7.9) 

σπππ 2.3Ŀ10-2   ρψȟπ 

σσππ 3.2Ŀ10-2   ρψȟφ 

συππ 2.9Ŀ10-2   ρωȟς 

σχππ 2.6Ŀ10-2   ρωȟω 

τπππ 2.4Ŀ10-2   ςπȟφ 

τςππ 1.8Ŀ10-2   ςρȟτ 

τφππ 2.1Ŀ10-2   ςςȟς 

υρππ 2.0Ŀ10-2   ςσȟπ 

υφππ 2.0Ŀ10-2   ςσȟψ 

φυππ 2.2Ŀ10-2   ςτȟφ 

φωππ 3.5Ŀ10-2   ςυȟρ 

χυππ 2.9Ŀ10-2   ςυȟχ 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʧʠʨʘʷʩʴ ʥʘ ʤʘʩʩʠʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʦʨʙʝʥʪ-ʢʘʪʠʦʥʠʪ ʉɻ-1 

ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʦʨʙʝʥʪʘ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʜʨʝ-

ʥʘʞʥʳʭ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʚʦʜ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ I-II  ʛʦʨʦʜʘ ʀʩʪʠʢʣʦʣ ʩ ʮʝʣʴʶ ʠʟ-

ʚʣʝʯʝʥʠʷ ʠʟ ʠʭ ʩʦʩʪʘʚʘ ʫʨʘʥʘ. 
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ʇʨʠ ʤʥʦʛʦʩʪʘʜʠʡʥʦʡ ʦʯʠʩʪʢʝ ʚʦʜ ʦʪ ʠʦʥʦʚ ʫʨʘʥʘ ʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ 

ʫʩʧʝʰʥʦ ʙʳʣ ʧʨʠʤʝʥʸʥ ʧ ʢʘʪʠʦʥʦʘʢʪʠʚʥʳʡ ʩʦʨʙʝʥʪ ʉɻ-1 ʠ ʩʦʨʙʝʥʪ ɸʋ400, ʪʘʢ 

ʢʘʢ ʦʥʠ ʭʦʨʦʰʦ ʩʦʨʙʠʨʫʶʪ ʠʦʥ rʤʝʪʘʣʣʦʚ ʚ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʜʨʝʥʘʞʥʳʭ ʚʦ-

ʜʘʭ, ʷʚʣʷʷʩʴ ʢʘʪʠʦʥʠʪʥʳʤʠ (ʨʠʩʫʥʦʢ 3.11). 

 

ʈʠʩʫʥʦʢ 3.11. - ʋʩʨʝʜʥʸʥʥʘʷ ʩʭʝʤʘʪʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ  ʜʣʷ  ʩʦʨʙʮʠʠ ʫʨʘʥʘ  ʠʟ 

ʜʨʝʥʘʞʥʳʭ ʚʦʜ  ʠ ʫʜʘʣʝʥʠʷ ʠʟ ʥʠʭ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ 

 

ʅʘʩʳʱʝʥʠʝ ʩʦʨʙʝʥʪʦʚ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʠ ʢʦʛʜʘ ʦʥʠ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʧʦʣʥʷ-

ʣʠʩʴ  ʠʦʥʘʤʠ ʤʝʪʘʣʣʦʚ ʠʭ ʫʜʘʣʷʣʠ ʠʟ ʩʦʨʙʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ ʠ ʧʦʜʚʝʨʛʘʣʠ ʧʨʦ-

ʮʝʩʩʫ ʜʝʩʦʨʙʮʠʠ, ʘ ʚ ʩʦʨʙʮʠʦʥʥʫʶ ʢʦʣʦʥʥʫ ʧʝʨʝʟʘʛʨʫʞʘʣʩʷ ʩʚʝʞʠʡ ʩʦʨʙʝʥʪ. ɺ 

ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦʝ  ʧʨʦʚʝʜʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ  ʠ 
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ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʯʪʦʙʳ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʠʟʚʣʝʯʝʥʠʷ ʫʨʘʥʘ ʠʟ 

ʚʦʜʳ, ʠ ʧʨʦʮʝʩʩ ʜʘʣʴʥʝʡʰʝʛʦ ʦʯʠʱʝʥʠʷ ʚʦʜ ʦʪ ʩʦʜʝʨʞʘʥʠʡ ʪʚʸʨʜʳʭ ʤʝʪʘʣʣʦʚ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʩʧʦʩʦʙ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʡ ʦʯʠʩʪʢʠ ʚʦʜʳ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢ-

ʪʠʚʥʳʤ  ʚ ʧʨʘʢʪʠʢʝ ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

 

3.6. ɿʘʢʣʶʯʝʥʠʝ ʧʦ ʪʨʝʪʴʝʡ ʛʣʘʚʝ  

ɺ ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʯʠʩʪʢʠ ʚʦʜ ʢʦʘʛʫʣʷʥ-

ʪʦʤ ʠ ʩʦʨʙʮʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʩʦʨʙʝʥʪʦʤ ʠʟ ʤʝʩʪʥʳʭ ʩʳʨʴʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ɸʥʘ-

ʣʠʟʠʨʦʚʘʥʳ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʨʝʢʠ ɿʝʨʘʚʰʘʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ʅʘʤʠ ʜʘʥʘ ʦʮʝʥʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʠʪʴʝʚʳʭ ʚʦʜ ʥʝʢʦʪʦʨʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʦ-

ʩʥʘʙʞʝʥʠʷ ʊʘʜʞʠʢʠʩʪʘʥʘ ʪʨʝʙʦʚʘʥʠʷʤ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʩʦʙʦʝ ʚʥʠ-

ʤʘʥʠʝ ʫʜʝʣʝʥʦ ʦʯʠʩʪʢʠ ʚʦʜ ʩʦʨʙʝʥʪʘʤʠ. ʅʘʤʠ ʧʦʣʫʯʝʥʳ ʢʦʘʛʫʣʷʥʪʳ ʨʘʟʣʦʞʝ-

ʥʠʝʤ ʮʝʦʣʠʪʦʚ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʦʡ. ʅʘʡʜʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʧʦʣʫʯʝʥʠʷ 

ʩʤʝʰʘʥʥʳʭ ʞʝʣʝʟʦ-ʘʣʶʤʠʥʠʝʚʳʭ ʢʦʘʛʫʣʷʥʪʦʚ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʫʩʨʝʜʥʸʥʥʦʡ ʩʭʝ-

ʤʘʪʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ  ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʮʝʦʣʠʪʦʚ. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʷ ʢʦʘʛʫʣʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʪʘʥ-

ʜʘʨʪʥʳʭ ʢʦʘʛʫʣʷʥʪʦʚ (ʩʝʨʥʦʢʠʩʣʳʡ ʘʣʶʤʠʥʠʡ ὃὰὛὕ   ʠ ʩʤʝʰʘʥʥʳʭ ʢʦʘʛʫ-

ʣʷʥʪʦʚ ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʮʝʦʣʠʪʦʚ. ʇʦʩʣʝ ʦʯʠʩʪʢʠ ʚʦʜ ʢʦʘʛʫʣʷʥʪʘʤʠ ʠʟʫʯʝʥʘ ʩʦʨʙ-

ʮʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʠʟ ʚʦʜʳ ʤʝʩʪʥʳʤʠ ʩʦʨʙʮʠʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. 

ʅʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʦʩʦʙ ʚʳʜʝʣʝʥʠʷ ʫʨʘʥʘ ʠʟ ʰʘʭʪʥʳʭ ʚʦʜ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ 

ʩʦʨʙʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʙʨʠʢʦʩʦʚʫʶ ʩʢʦʨʣʫʧʫ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʜʝʩʦʨʙʮʠʝʡ ʫʨʘ-

ʥʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ. 

ɺ ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʠ ʪʘʢʞʝ ʦʧʠʩʘʥ ʩʧʦʩʦʙ ʧʦ ʫʤʷʛʯʝʥʠʶ ʞʸʩʪʢʦ-

ʩʪʠ ʚʦʜ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  ʙʝʥʪʦʥʠʪʦʚʦʡ ʛʣʠʥʳ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʘʢʪʠʚʠ-

ʨʦʚʘʥʥʦʡ. ʀʩʩʣʝʜʦʚʘʥʳ ʟʘʚʠʩʠʤʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʫʤʷʛʯʝʥʠʝ ʚʦʜʳ ʨ. ʉʳʨ-

ʜʘʨʴʷ ʘʢʪʠʚʠʨʦʚʘʥʥʳʤʠ ʙʝʥʪʦʥʠʪʘʤʠ, ʦʪ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ɺ ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʦʙʩʫʞʜʝʥʳ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʨʝʢʠ ɿʝʨʘʚʰʘʥ, ʧʨʠʚʝʜʝʥʳ ʬʠ-

ʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʚʦʜʳ, ʨʝʟʫʣʴʪʘʪʳ ʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ, ʨʘʜʠʘʮʠʦʥʥʳʡ ʢʦʥ-

ʪʨʦʣʴ ʧʠʪʴʝʚʳʭ ʚʦʜ ʤʝʪʦʜʦʤ ʠʟʤʝʨʝʥʠʷ ʩʫʤʤʘʨʥʦʡ ʘʣʴʬʘ- ʠ ʙʝʪʘ- ʘʢʪʠʚʥʦʩʪʠ. 
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ɺ ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʦʯʠʩʪʢʝ ʫʨʘʥʩʦʜʝʨʞʘʱʠʭ ʚʦʜ 

ʩʦʨʙʝʥʪʘʤʠ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʛʝʣʷ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʦʨʙʝʥʪʘ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʢʦʨʟʠʥʢʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. ʈʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ 

ʦʯʠʩʪʢʠ ʫʨʘʥʩʦʜʝʨʞʘʱʠʭ ʚʦʜ ʩʦʨʙʝʥʪʘʤʠ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʛʝʣʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʯʠʩʪʢʠ ʫʨʘʥʩʦʜʝʨʞʘʱʠʭ ʚʦʜ ʩʠʥʪʝʪʠʯʝ-

ʩʢʠʤʠ ʩʦʨʙʝʥʪʘʤʠ.     
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ɻʃɸɺɸ 4. ʌʆʈʄʀʈʆɺɸʅʀɽ ʈɸɼʀʆʕʂʆʃʆɻʀʏɽʉʂʆʁ ʉʀʊʋɸʎʀʀ 

ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʊɸɼɾʀʂʀʉʊɸʅɸ 

 

4.1. ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʫʨʘʥʦʚʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ɺ ʥʘʩʪʦʷʱʝʤ ʧʦʜʨʘʟʜʝʣʝ ʜʘʥʘ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʫʨʘʥʦʚʳʭ ʭʚʦ-

ʩʪʦʭʨʘʥʠʣʠʱ ʊʘʜʞʠʢʠʩʪʘʥʘ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʨʝʜʥʝʡ ʟʥʘʯʠʤʦʡ ʤʦʱʥʦʩʪʠ ʵʢʚʠ-

ʚʘʣʝʥʪʥʦʡ ʜʦʟʳ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʠ ʵʩʭʘʣʷʮʠʠ ʨʘʜʦʥʘ ʥʘʜ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʤʠ 

ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʝʜʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʣʝʜʫʶʱʠʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ: ɻʘʬʫʨʦʚʩʢʦʝ, ɸʜʨʘʩʤʘʥ, 

ʛ. ɹʫʩʪʦʥ ("ʂʘʨʪʘ 1-9"), ʛ. ʀʩʪʠʢʣʦʣ, ɼʠʛʤʘʡ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʛʘʤʤʘ-ʩʲʸʤʢʠ ʭʚʦ-

ʩʪʦʭʨʘʥʠʣʠʱ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʦʟʠʤʝʪʨʳ ɼʂʉ 1123 ɸʊ, ʢʦʤʧʣʝʢʪ PackEye FHT-

1377 ʚ ʢʦʤʧʣʝʢʪʝ ʩ ʥʝʡʪʨʦʥʥʳʤʠ ʠ ɔ-ʜʝʪʝʢʪʦʨʘʤʠ, ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ 

"ɸʣʴʬʘʨʘʜ ʇʣʶʩ - ɸʈ". ʕʢʩʧʦʟʠʮʠʦʥʥʳʝ ʜʦʟʳ ɔ-ʠʟʣʫʯʝʥʠʷ  ʠʟʤʝʨʷʣʠʩʴ  ʥʘ ʦʩ-

ʥʦʚʘʥʠʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʠʥʩʪʨʫʢʮʠʡ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ. 

ʋʨʘʥʦʚʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʊʘʜʞʠʢʠʩʪʘʥʘ ʧʦʟʚʦʣʠʣʠ ʉʦʚʝʪʩʢʦʤʫ ʉʦʶʟʫ ʚ 

ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ 

ʩʳʨʴʷ, ʚʦʟʥʠʢʰʝʡ ʚ ʉʉʉʈ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ɺʝʣʠʢʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ  ʚ 

1945-1950-ʭ ʛʛ. ʇʝʨʚʦʧʨʦʭʦʜʮʝʤ ʫʨʘʥʦʚʦʡ ʦʪʨʘʩʣʠ ʷʚʠʣʩʷ ʂʦʤʙʠʥʘʪ ˉ6 (ʧʝʨʝ-

ʠʤʝʥʦʚʘʥʥʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ɻʋʇ "àÿ÷ÿóúþô ùúðôüô Þúôöôýþúù"). ʈʫʜʘ, 

ʜʦʙʳʪʘʷ ʥʘ ʫʨʘʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʊʘʜʞʠʢʩʢʦʡ ʉʉʈ  ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ  ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʧʝʨʚʦʛʦ ʚ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ ʫʨʘʥʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ. ʀ ʟʘʪʝʤ  ʚ ʪʝʯʝ-

ʥʠʝ ʩ 1945 ʧʦ 1995 ʛʦʜ  ʚ ʊʘʜʞʠʢʩʢʫʶ ʉʉʈ  ʩʦ ʚʩʝʭ ʨʝʩʧʫʙʣʠʢ ʙʳʚʰʝʛʦ ʉʦʚʝʪ-

ʩʢʦʛʦ ʉʦʶʟʘ ʧʦʩʪʫʧʘʣʦ ʫʨʘʥʩʦʜʝʨʞʘʱʝʝ ʩʳʨʴʝ, ʢʦʪʦʨʦʝ ʧʝʨʝʨʘʙʘʪʳʚʘʣʦʩʴ  ʩ ʧʦ-

ʣʫʯʝʥʠʝʤ  Ὗὕȟ  ʠ ʚʳʚʦʟʠʣʦʩʴ ʜʘʣʝʝ ʟʘ ʧʨʝʜʝʣʳ ʨʝʩʧʫʙʣʠʢʠ ʩ ʮʝʣʴʶ ʝʛʦ ʜʘʣʴ-

ʥʝʡʰʝʛʦ ʦʙʦʛʘʱʝʥʠʷ. 

ɺ ʪʝʯʝʥʠʝ ʙʦʣʝʝ ʯʝʤ ʧʷʪʠʜʝʩʷʪʠ ʣʝʪ  ʥʘ ʫʨʘʥʦʜʦʙʳʚʘʶʱʠʭ ʠ ʫʨʘʥʦʧʝʨʝʨʘ-

ʙʘʪʳʚʘʶʱʠʭ ʟʘʚʦʜʘʭ ʙʳʣʦ ʜʦʙʳʪʦ ʠ ʧʝʨʝʨʘʙʦʪʘʥʦ  ʙʦʣʝʝ 100 000 ʪʦʥʥ ʫʨʘʥʘ. ɿʘ 

ʵʪʦʪ ʧʝʨʠʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʙʳʣʠ  ʨʘʩʧʦʣʦʞʝʥʳ ʟʘʚʦʜʳ 

ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʫʨʘʥʘ, ʚ ʩʦʩʪʘʚʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʙʳʣʦ ʩʢʣʘʜʠʨʦʚʘʥʦ ʫʨʘʥʦʚʳʭ 
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ʦʪʭʦʜʦʚ > 55 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ ʩ ʦʙʱʝʡ ʩʫʤʤʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʨʘʟʣʠʯʥʳʤʠ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ,  ʦʪ 240 ʜʦ 285 ʊɹʢ. ʆʙʱʠʝ ʦʙʲʸʤʳ 

ʦʪʭʦʜʦʚ ʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʭ  ʠ ʦʪʚʘʣʘʭ ʜʦʙʳʯʠ ʫʨʘʥʘ ʩʦʩʪʘʚʣʷʶʪ  ʯʝʤ 270 ʤʣʥ. 

ʪʦʥʥ, ʵʪʠ ʦʙʲʸʤʳ ʚ ʦʩʥʦʚʥʦʤ  ʥʘʭʦʜʷʪʩʷ  ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʨʷʜʦʤ ʩ ʛʠʜʨʦʤʝʪʘʣ-

ʣʫʨʛʠʯʝʩʢʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ  ʠ ʧʣʦʱʘʜʢʘʤʠ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ.  

ɻʘʬʫʨʦʚʩʢʦʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʵʢʩʧʣʫʘʪʠʨʦʚʘʣʦʩʴ ʩ 1942 ʛ. ʜʦ 1955 ʛ., ʚ 

ʢʦʪʦʨʦʤ ʥʘʢʦʧʣʝʥʦ 400 ʪʳʩ. ʪʦʥʥ ʦʪʭʦʜʦʚ. ʇʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦʩʪʦʭʨʘʥʠ-

ʣʠʱʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 5 ʛʘ. ɿʘʭʦʨʦʥʝʥʠʷ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʛ. ɻʘʬʫʨʦʚʘ ʧʨʦʚʦ-

ʜʠʣʘʩʴ ʚ 1991-1992 ʛʦʜʘʭ. ʊʝʨʨʠʪʦʨʠʷ ɻʘʬʫʨʦʚʩʢʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʙʳʣʘ  ʟʘ-

ʩʳʧʘʥʘ ʟʘʱʠʪʥʳʤ ʩʣʦʝʤ ʠʟ ʣʸʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʦʚ, ʚ ʚʳʩʦʪʫ ʟʘʱʠʪʥʳʡ ʩʣʦʡ  ʜʦ-

ʩʪʠʛʘʣ ʜʦ 2.5ï3.0 ʤʝʪʨʦʚ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʪʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʤʦʥʠʪʦʨʠʥʛ 

ʨʘʜʦʥʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʝʣʠʯʠʥʳ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ ʨʘʜʦʥʘ (ʇʇʈ) 

ʨʘʚʥʳ ʚ ʩʨʝʜʥʝʤ 0.1 ɹʢ/(ʤ2Ŀʩ). ʆʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʟʘʭʦʨʦʥʝʥʠʠ ʷʚʣʷʶʪʩʷ: 238U, 232Th ʠ 226Ra. ʉʫʤʤʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 6,85 

ʊɹʢ. 

ɸʜʨʘʩʤʘʥʩʢʦʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʦʙʨʘʟʦʚʘʣʦʩʴ ʚ 1970-ʭ ʛʦʜʘʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʙʲʝʜʠʥʝʥʠʷ 6 ʤʝʣʢʠʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ, ʥʘʭʦʜʷʱʠʭʩʷ ʚʦʢʨʫʛ ʧ. ɸʜʨʘʩʤʘʥ. ʇʣʦ-

ʱʘʜʴ 2.5 ʛʘ, ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ 400 ʪʳʩ. ʪʦʥʥ. 

ʏʢʘʣʦʚʩʢʦʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ "ʂʘʨʪʘ 1-9" ʦʙʨʘʟʦʚʳʚʘʣʦʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, 

ʨʘʚʥʦʡ 18 ʛʝʢʪʘʨʦʚ, ʚʢʣʶʯʘʝʪ 9 ʤʝʣʢʠʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ (ʢʘʨʪ),  ʚ ʝʛʦ ʦʙʲʸʤʝ  

ʩʢʣʘʜʠʨʦʚʘʥʦ ʦʪʭʦʜʦʚ ʧʨʠʤʝʨʥʦ 4 ʤʣʥ. ʪʦʥʥ. ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ  ʟʘʩʧʘʥʦ ʟʘʱʠʪ-

ʥʳʤ ʩʣʦʝʤ ʥʝʡʪʨʘʣʴʥʳʭ ʛʨʫʥʪʦʚ, ʚʳʩʦʪʘ ʢʦʪʦʨʳʭ ʚ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʭʚʦʩʪʦʭʨʘ-

ʥʠʣʠʱʘ ʜʦʩʪʠʛʘʝʪ 0.5-0.7 ʤ. ɿʥʘʯʝʥʠʷ ʩʫʤʤʘʨʥʦʡ  ʘʢʪʠʚʥʦʩʪʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ 

ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʩʢʣʘʜʠʨʦʚʘʥʳ  ʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ "ʂʘʨʪʘ 1-9", ʜʦʩʪʠʛʘʶʪ 29 

ʊɹʢ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʀʩʪʠʢʣʦʣ (ʨʘʥʝʝ ʥʘʟʳʚʘʣʩʷ ʛʦʨʦʜ ʊʘʙʦʰʘʨ) ʩʦʩʨʝ-

ʜʦʪʦʯʝʥʳ  ʧʷʪʴ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ  ʚ 

ʪʝʯʝʥʠʝ 1945-1965 ʛʦʜʦʚ, ʢʦʪʦʨʳʝ ʩʙʨʘʩʳʚʘʣʠʩʴ  ʩʶʜʘ ʜʚʫʤʷ ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠ-

ʯʝʩʢʠʤʠ ʟʘʚʦʜʘʤʠ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʫʨʘʥʦʚʦʡ ʨʫʜʳ. ʀʟ ʵʪʠʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʯʝ-

ʪʳʨʝ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʢʘʪʝʛʦʨʠʠ "ʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʝ". ɺ 1973-1975 ʛʛ. ʦʥʠ 
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ʙʳʣʠ ʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥʳ ʧʫʪʸʤ ʟʘʩʳʧʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʦʪʢʦʩʦʚ ʢʘʨʪ ʩʣʦʝʤ ʤʝʩʪ-

ʥʦʛʦ ʛʨʫʥʪʘ ʤʦʱʥʦʩʪʴʶ ʜʦ 1 ʤ. ʇʷʪʦʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ï ʌɹʈ "ʌʘʙʨʠʢʘ ʙʝʜʥʳʭ 

ʨʫʜ" ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʨʝʘʙʠʣʠʪʘʮʠʠ.  

ɼʠʛʤʘʡʩʢʦʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʷʚʣʷʝʪʩʷ ʜʝʡʩʪʚʫʶʱʠʤ. ɺ ʥʝʛʦ ʩʢʣʘʜʠʨʫ-

ʶʪʩʷ ʦʪʭʦʜʳ ʨʘʜʠʦʘʢʪʠʚʥʦʡ ʨʫʜʳ  ʧʦʩʣʝ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʯʝ-

ʩʢʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʙʳʣʦ ʦʙʨʘʟʦʚʘʥʦ ʚ  1963 ʛʦʜʫ, ʪʝʨʨʠʪʦʨʠʷ 

ʝʛʦ ʟʘʥʠʤʘʝʪ  ʧʣʦʱʘʜʴ 90 ʛʝʢʪʘʨʦʚ, ʛʜʝ ʩʢʣʘʜʠʨʦʚʘʥ ʭʚʦʩʪʦʚʦʡ ʤʘʪʝʨʠʘʣ ʧʨʠ-

ʤʝʨʥʦ 34 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ. ɿʥʘʯʝʥʠʷ ʩʫʤʤʘʨʥʦʡ  ʘʢʪʠʚʥʦʩʪʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ 

ʦʪʭʦʜʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʠʛʤʘʷ, ʜʦʩʪʠʛʘʶʪ 156 ʊɹʢ. ʅʘ ʦʪʢʨʳʪʳʭ ʧʣʦʱʘʜʢʘʭ ʭʚʦ-

ʩʪʦʭʨʘʥʠʣʠʱʘ ʚʝʣʠʯʠʥʳ ʤʦʱʥʦʩʪʝʡ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʜʦʟ (ʄʕɼ) ɔ-ʠʟʣʫʯʝʥʠʷ 

ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ υ ρυ ̍̋˔Ⱦ̘̃. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ  ʩ 

ʥʘʯʘʣʘ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ  ʦʪʤʝʯʝʥʦ ʚʳʩʳʭʘʥʠʝ ʭʚʦʩʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʯʪʦ ʚʳʟʳ-

ʚʘʝʪ ʵʨʦʟʠʶ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʙʨʘʟʦʚʘʥʠʝ ʛʣʫʙʦʢʠʭ (ʜʦ 3-5 ʤʝʪʨʦʚ) ʠ ʰʠʨʦʢʠʭ 

(ʜʦ 20-50 ʩʤ), ʠʟ ʢʦʪʦʨʳʭ ʘʢʪʠʚʥʦ ʚʳʜʝʣʷʝʪʩʷ ʨʘʜʦʥ ʠʟ ʪʝʣʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ. 

ɺʝʣʠʯʠʥʳ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ ʨʘʜʦʥʘ (ʇʇʈ) ʚ ʩʨʝʜʥʝʤ ʚʘʨʴʠʨʫʶʪʩʷ ʚ ʜʠʘ-

ʧʘʟʦʥʝ 10-65 ˎ Ⱦ̋̍ ̒ȟ ʩʫʤʤʘʨʥʳʡ ʝʞʝʛʦʜʥʳʡ ʚʢʣʘʜ ʨʘʜʦʥʘ ʚ ʘʪʤʦʩʬʝʨʫ ʧʨʝ-

ʚʳʰʘʝʪ 30 ʊɹʢ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʸʥʥʳʝ ʦʙʲʸʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʜʦʥʘ  ʚ ʚʦʟ-

ʜʫʭʝ ʥʘʜ ʪʝʨʨʠʪʦʨʠʝʡ ɼʠʛʤʘʡʩʢʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦ ʚʝʣʠ-

ʯʠʥʘʤ (ʆɸ) ʨʘʜʦʥʘ  ʟʜʝʩʴ ʦʯʝʥʴ ʰʠʨʦʢʠʡ ʨʘʟʙʨʦʩ, ʧʨʠʤʝʨʥʦ 200-800  ɹʢ/ʤ3, ʚ 

ʥʝʢʦʪʦʨʳʭ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʜʦʩʪʠʛʘʷ 1000 ɹʢ/ʤ3. ʅʘ ʦʪʢʨʳʪʳʭ ʧʣʦʱʘʜʢʘʭ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʚʝʣʠʯʠʥʳ ʤʦʱʥʦʩʪʝʡ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʜʦʟ (ʄʕɼ) ɔ-ʠʟʣʫʯʝʥʠʷ 

ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ χ ρπ ̍̋˔Ⱦ̘̃. ɼʘʥʥʳʝ  ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʨʘʜʦʥʘ  ʠ ʄʕɼ 

ɔ-ʠʟʣʫʯʝʥʠʷ ʥʘ ʦʪʢʨʳʪʳʭ ʧʣʦʱʘʜʢʘʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 4.1. 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʛʦʨʦʜʘ ʀʩʪʠʢʣʦʣ ʠʤʝʝʪ ʥʘ ʩʚʦʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʝʣʠʯʠʥʳ 

ʦʙʲʸʤʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ ʨʘʜʦʥʘ  ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ 20-100 ɹʢ/ʤ3, ʪʦʣʴʢʦ ʚ ʥʝʢʦ-

ʪʦʨʳʭ ʪʦʯʢʘʭ ʧʦʚʝʨʭʥʦʩʪʠ ʵʪʠ ʚʝʣʠʯʠʥʳ ʜʦʩʪʠʛʘʶʪ 195  ɹʢ/ʤ3. ʄʦʞʥʦ ʢʦʥʩʪʘ-

ʪʠʨʦʚʘʪʴ,  ʯʪʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʨʘʜʦʥʘ ʥʝʚʳʩʦʢʠʝ, ʧʦʩʢʦʣʴʢʫ ʵʪʘ ʟʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʝʥʪʠʣʷʮʠʝʡ ʟʘ 

ʩʯʸʪ ʚʝʪʨʦʚ. ʅʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ  ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ ʨʘʜʦʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʚʳʰʝʥ-

ʥʳʝ, ʠ ʧʨʝʚʳʰʘʶʪ ʥʦʨʤʳ  (ʅʈɹ-06), ʛʜʝ ʥʦʨʤʘʪʠʚʦʤ ʷʚʣʷʝʪʩʷ 1.0 ˎȾ̋̍ ̒Ȣ  
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ʊʘʙʣʠʮʘ 4.1. ï ʋʩʨʝʜʥʸʥʥʳʝ ʜʘʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʜʦʥʘ ʠ ʄʕɼ ɔ-ʠʟʣʫʯʝʥʠʷ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ  

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ 
ʇʇʈ, 

ɹʢ/(ʤ2Ŀʩ) 

ʕʈʆɸ ʨʘ-

ʜʦʥʘ*, 

ɹʢ/ʤ3 

ʆɸ ʨʘ-

ʜʦʥʘ, 

ɹʢ/ʤ3 

ʄʕɼ, 

ʤʢɿʚ/ʯ 

ɻʘʬʫʨʦʚʩʢʦʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ 0,05 33 55 0,18 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ɼʠʛʤʘʡ 40 360 600 10,0 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ɸʜʨʘʩʤʘʥ 2,4 90 150 0,50 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ I-II ʦʯʝʨʝʜʠ 3,7 27 45 0,68 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ III ʦʯʝʨʝʜʠ 3,6 21 35 0,76 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ IV ʦʯʝʨʝʜʠ 5,9 15 25 0,77 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ "ʂʘʨʪʘ 1-9" 1,0 25 42 0,40 

ʆʪʚʘʣʳ ʌɹʈ 0,9 10 17 1,78 

 

ʅʘ ʚʝʣʠʯʠʥʳ ʄʕɼ ɔ-ʠʟʣʫʯʝʥʠʷ  ʦʢʘʟʳʚʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʨʘ-

ʜʠʦʥʫʢʣʠʜʳ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʘʭ,  ʠʭ ʫʜʝʣʴʥʳʝ ʘʢʪʠʚ-

ʥʦʩʪʠ, ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʛʝʦʤʝʪʨʠ ̫ʠʟʣʫʯʝʥʠʷ, ʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʠʟ-

ʣʫʯʘʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ.  

ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ɸʜʨʘʩʤʘʥ ʧʦʢʘʟʘʪʝʣʴ ʄʕɼ ʛʘʤʤʘ-ʠʟʣʫ-

ʯʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 0,4-1,25 ʤʢɿʚ/ʯ. ʅʘ ʩʢʣʦʥʘʭ ʧʦ ʨʝʣʴʝʬʫ ʚʥʠʟ ʟʥʘʯʝʥʠʷ ʄʕɼ ʜʦ-

ʩʪʠʛʘʶʪ 1,75 ʤʢɿʚ/ʯ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʧʝʨʝʥʦ-

ʩʦʤ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʭʚʦʩʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ. ʅʘ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ɸʜʨʘʩʤʘʥʩʢʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʤʝʩʪʘʤʠ ʦʪʤʝʯʘʝʪʩʷ 

ʧʦʚʳʰʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʄʕɼ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʜʦ 3,7 ʤʢɿʚ/ʯ. ɹʣʠʞʝ ʢ ʥʘʩʝʣʸʥ-

ʥʦʤʫ ʧʫʥʢʪʫ ʫʞʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʪʝʣʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ 20-30 ʤ ʄʕɼ ɔ-ʠʟʣʫ-

ʯʝʥʠʷ ʩʥʠʞʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʚ ʜʚʘ ʨʘʟʘ, ʩʦʩʪʘʚʣʷʷ ρȢτ ̍̋˔Ⱦ̘̃Ȣ 
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ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ɸʜʨʘʩʤʘʥʩʢʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ  

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʆɸ ʨʘʜʦʥʘ ʩʦʩʪʘʚʣʷʣʠ 150 ɹʢ/ʤ3, ʕʈʆɸ ʨʘʜʦʥʘ 90 ɹʢ/ʤ3. ʉʨʝʜ-

ʥʝʝ ʟʥʘʯʝʥʠʝ ʇʇʈ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ɸʜʨʘʩʤʘʥ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 2.4 

ɹʢ/(ʤ2Āʩ). 

ʇʨʠ ʵʪʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʨʠʩʢ ʨʘʜʦʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ 

ʭʨʘʥʠʣʠʱ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ, ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʪʦʨʳʭ ʧʦʢʨʳʪʘ ʟʘʱʠʪʥʳʤ ʧʦ-

ʢʨʳʪʠʝʤ, ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʥʘ ʦʪʢʨʳʪʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ. ɺ ʯʘʩʪʥʦʩʪʠ,  ʜʣʷ 

ʪʝʨʨʠʪʦʨʠʡ ɻʘʬʫʨʦʚʩʢʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ, ʧʦʢʨʳʪʳʭ ʟʘʱʠʪʥʳʤʠ ʛʨʫʥʪʘʤʠ  ʚ 

ʚʳʩʦʪʫ ʩʦʩʪʘʚʣʷʶʱʠʤʠ 2.5-3 ʤ, ʭʘʨʘʢʪʝʨʥʳ  ʤʘʣʳʝ ʚʝʣʠʯʠʥʳ ʇʇʈ,  ʥʠʞʝ 0.1 

ˎȾ̋̍ ̒ȟ ʩ ʫʩʨʝʜʥʸʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʇʇʈ  ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0.04 ʜʦ 0.06 

ˎȾ̋̍ ̒ȟ ʘ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʚʝʣʠʯʠʥʳ ʆɸ ʨʘʜʦʥʘ ʨʘʚʥʳ  ʧʨʠʤʝʨʥʦ 55 

ɹʢ/ʤ3. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ  ʩʦʜʝʨʞʘʥʠʡ ʨʘʜʦʥʘ ʚ ʚʦʟʜʫʭʝ ʥʘʜ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʤʠ 

ʩʜʝʣʘʥʦ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ ʚʳʩʦʢʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʦʙʲʸʤʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ ʨʘʜʦʥʘ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ  ʪʝ ʪʝʨʨʠʪʦʨʠʠ ʩʝʚʝʨʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʚ ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʤʝ-

ʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ  ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ  ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ, ʵʪʦ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ,  ɼʠʛʤʘʡʩʢʦʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʛʦʨʦʜʘ ʀʩʪʠʢʣʦʣ. 

ʕʪʦʪ ʬʘʢʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʚʷʟʘʥ ʩ ʪʝʤ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʥʝ ʧʦ-

ʢʨʳʪʳ ʟʘʱʠʪʥʳʤʠ  ʧʨʠʢʨʳʪʠʷʤʠ ʠ ʩʦʝʜʠʥʝʥʠʷ ʫʨʘʥʘ ʤʦʛʫʪ ʩʚʦʙʦʜʥʦ  ʚʳʜʝ-

ʣʷʪʴʩʷ ʠʟ ʪʝʣʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʵʪʠ ʪʝʨ-

ʨʠʪʦʨʠʠ  ʷʚʣʷʶʪʩʷ   ʨʘʜʦʥʦʦʧʘʩʥʳʤʠ. 

ʈʘʟʣʠʯʥʳʝ ʫʯʘʩʪʢʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ɼʠʛʤʘʡʩʢʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʠʤʝʶʪ 

ʨʘʟʣʠʯʥʳʝ ʚʝʣʠʯʠʥʳ ʦʙʲʸʤʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ ʛʘʟʘ Ra  ʚ ʚʦʟʜʫʰʥʦʤ ʙʘʩʩʝʡʥʝ ʥʘʜ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝʤ, ʦʥʠ ʢʦʣʝʙʣʶʪʩʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʦʪ 200 ʜʦ 1000 ɹʢ/ʤ3, 

ʧʨʠ ʵʪʦʤ ʇʇʈ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ  ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʠʤʝʝʪ  ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʝ 

ʚʝʣʠʯʠʥʳ, ʚʩʝʛʦ  ʚ ʩʨʝʜʥʝʤ 65 ˎ Ⱦ̋̍ ̒Ȣ ʀʟʫʯʝʥʠʝ ʚʝʣʠʯʠʥ ʦʙʲʸʤʥʳʭ ʘʢʪʠʚ-

ʥʦʩʪʝʡ ʛʘʟʘ Ra  ʚ ʚʦʟʜʫʰʥʦʤ ʙʘʩʩʝʡʥʝ ʥʘʜ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝʤ ʀʩʪʠʢʣʦʣ  

ʧʦʢʘʟʘʣʦ ʠʭ ʩʦʜʝʨʞʘʥʠʷ  ʦʪ 20 ʜʦ 195 ɹʢ/ʤ3. ʈʘʜʦʥʦʚʫʶ ʩʠʪʫʘʮʠʶ ʥʘ  ʩʝʚʝʨʝ ʊʘ-

ʜʞʠʢʠʩʪʘʥʘ ʤʦʞʥʦ ʫʣʫʯʰʠʪʴ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʩʣʝʜʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ: ʫʯʠʪʳ-
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ʚʘʪʴ ʚʦʟʤʦʞʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʟʘʩʪʨʦʝʥʥʦʡ ʧʣʦʱʘʜʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʨʝʘʣʠ-

ʟʘʮʠʷ ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʠ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʝʢʫʣʴʪʠʚʘʮʠʶ ʪʝʨʨʠʪʦ-

ʨʠʡ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʙʲʝʢʪʦʚ,  ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʫʨʘʥʦʚʳʭ 

ʦʪʭʦʜʦʚ  ʛʦʨʦʜʘ ʀʩʪʠʢʣʦʣ ʠ ɼʠʛʤʘʡʩʢʦʛʦ. 

 

4.2. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʨʘʜʠʘʮʠʦʥʥʦʡ ʦʧʘʩʥʦʩʪʠ  

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʂʘʢ ʠʟʚʝʩʪʥʦ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʊʘʜʞʠʢʠʩʪʘʥ ʩʪʘʣ ʦʜʥʠʤ 

ʠʟ ʚʘʞʥʝʡʰʠʭ ʨʝʛʠʦʥʦʚ ʙʳʚʰʝʛʦ ʉʉʉʈ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʦʛʦ ʜʦʙʳʚʘʣʠ ʠ ʧʝ-

ʨʝʨʘʙʘʪʳʚʘʣʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʝ ʨʫʜʳ ʠ ʛʦʜʝ ʨʘʟʚʠʚʘʣʠʩʴ ʫʨʘʥʦʜʦʙʳʚʘʶʱʘʷ ʠ 

ʫʨʘʥʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʘʷ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ,  ʚ ʉʦʛʜʠʡ-

ʩʢʦʡ ʦʙʣʘʩʪʠ  ʙʳʣʦ ʩʦʟʜʘʥʦ 10 ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ. ɼʘʥʥʦʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʬʦʨʤʠʨʦʚʘʣʦ  ʥʘʩʣʝʜʠʝ ʫʨʘʥʦʚʦʡ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ ʉʉʉʈ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʪʝʯʝʥʠʝ 1945-1991 ʛʦʜʦʚ ʠʥʪʝʥʩʠʚʥʦʡ ʧʝʨʝʨʘ-

ʙʦʪʢʠ ʫʨʘʥʦʚʳʭ ʨʫʜ ʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʭ ʩʢʦʧʠʣʦʩʴ ~55 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ ʫʨʘʥʦ-

ʚʳʭ ʦʪʭʦʜʦʚ, ʩ ʦʙʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ 240-285 ʊɹʢ. 

ɺ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʪʨʠ ʟʦʥʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʪʚʘʣʦʚ ʠ ʭʚʦ-

ʩʪʦʭʨʘʥʠʣʠʱ  ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʘ ʠʤʝʥʥʦ ʭʚʦʩʪʦʭʨʘʥʠ-

ʣʠʱʝ ɼʠʛʤʘʡ (ɹ. ɻʘʬʫʨʦʚʩʢʠʡ ʨʘʡʦʥ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ), ɸʜʨʘʩʤʘʥ (ʚʙʣʠʟʠ 

ʧʦʩʸʣʢʘ ɸʜʨʘʩʤʘʥ) ʠ ʚ ʨʘʡʦʥʝ ʛʦʨʦʜʘ ʀʩʪʠʢʣʦʣ.  

ʉʨʝʜʠ ʵʪʠʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ  ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʤʠ ʷʚʣʷʶʪʩʷ ɼʠʛʤʘʡ (ɹ. 

ɻʘʬʫʨʦʚʩʢʠʡ ʨʘʡʦʥ) ʠ ʌɹʈ ("ʌʘʙʨʠʢʘ ʙʝʜʥʳʭ ʨʫʜ"), ʥʝ ʠʤʝʶʱʠʝ ʟʘʱʠʪʥʳʭ ʧʦ-

ʢʨʳʪʠʡ, ʧʦʜʚʝʨʞʝʥʥʳʝ ʨʘʟʨʫʰʠʪʝʣʴʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʚʳʩʦʢʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ, ʪʘʢ ʢʘʢ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʨʘʩʩʝʠʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʭʚʦʩʪʦʚ ʠ ʟʘʛʨʷʟʥʷʶ-

ʱʠʭ ʩʦʝʜʠʥʝʥʠʡ ʟʘ ʧʨʝʜʝʣʳ ʠʭ ʦʩʥʦʚʥʦʡ ʜʠʩʣʦʢʘʮʠʠ. 

ʍʨʘʥʠʣʠʱʘ  ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʩʪʘʪʢʦʚ  ʚʥʦʩʷʪ ʚ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ 

ʩʨʝʜʫ  ʨʘʟʣʠʯʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ï ʵʪʦ 

ʟʘʛʨʷʟʥʝʥʠʝ  ʬʠʣʴʪʨʫʶʱʠʭʩʷ ʨʘʩʪʚʦʨʦʚ, ʧʳʣʝʥʠʝ, ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʘʵʨʦʟʦʣʠ, ʛʘ-

ʟʦʚʳʝ ʧʘʨʳ. ʇʨʠ ʚʳʥʦʩʝ ʤʘʪʝʨʠʘʣʘ ʠʟ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʧʨʦʠʩʭʦʜʠʪ ʟʘʛʨʷʟʥʝʥʠʝ 
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ʧʨʠʣʝʛʘʶʱʝʛʦ  ʢ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʤ ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʩʣʦʠ ʧʦʯʚ ʠ ʛʨʫʥʪʦʚ 

ʧʦʜ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʤʠ, ʧʦʜʟʝʤʥʳʝ ʠ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ. 

ʇʦʵʪʦʤʫ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ  ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʧʦʪʝʥ-

ʮʠʘʣʴʥʳʭ ʨʘʜʠʘʮʠʦʥʥʳʭ ʦʧʘʩʥʦʩʪʝʡ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʛ. ʀʩʪʠʢʣʦʣ, ɸʜʨʘʩʤʘʥ ʠ 

ɼʠʛʤʘʡʩʢʦʛʦ, ʘ ʪʘʢʞʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʨʠʩʢʘ ʵʪʠʭ ʭʚʦʩʪʦʭʨʘʥʠ-

ʣʠʱ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ ʜʣʷ ʧʨʦʞʠʚʘʶʱʝʛʦ ʧʦʙʣʠʟʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʚʳʷʚʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʫʢʘʟʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʦʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʊʝʨʨʠʪʦʨʠʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ  ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ  ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘ 

ʥʠʭ ʫʨʦʚʥʝʡ ʨʘʜʠʘʮʠʠ. ɼʣʷ ʵʪʦʛʦ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚ ʣʦʢʘʣʴʥʳʭ ʪʦʯʢʘʭ ʟʘʤʝʨʳ 

ʦʙʱʝʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ, ʢʨʦʤʝ ʪʦʛʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʈʊ 

ʧʨʦʚʦʜʠʣʩʷ ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ. 

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʤʦʱʥʦʩʪʝʡ ʘʤʙʠʝʥʪʥʳʭ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʜʦʟ 

(ʄɸʕɼ) ɔ-ʠʟʣʫʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  ʩʣʝʜʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠ:̫ ʜʦʟʠʤʝʪʨʳ-

ʨʘʜʠʦʤʝʪʨʳ "ɼʂʉ-96" ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ "ɼʦʟʘ", ʜʦʟʠʤʝʪʨʳ-ʨʘʜʠʦ-

ʤʝʪʨʳ  "ʄʂʉ-ɸʊ6130"  ʠ "ɼʂʉ-ɸʊ1123" ʙʝʣʦʨʫʩʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ "ɸʪʦʤʪʝʭ", 

ʛʝʨʤʘʥʩʢʠʡ ʢʦʤʧʣʝʢʩ PackEye FHT-1377 "THERMO".  

ʀʟʤʝʨʝʥʠʷ ʚʝʣʠʯʠʥ ʄɸʕɼ ɔ-ʠʟʣʫʯʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʤʠ ʚ ʨʘʤʢʘʭ ʜʘʥ-

ʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ ʣʝʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʠ ʧʦʣʫ-

ʯʝʥʳ ʠʭ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

ɻʦʨʦʜ ʀʩʪʠʢʣʦʣ - ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ I-II ʦʯʝʨʝʜʠ, ʦʧʨʝʜʝʣʝʥʳ ʤʘʢʩʠʤʘʣʴ-

ʥʳʝ ʚʝʣʠʯʠʥʳ ʄɸʕɼ, ʩʦʩʪʘʚʠʚʰʠʝ 0.78 ʤʢɿʚ/ʯ ʧʨʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʷʭ ʄɸʕɼ 

0.68 ʤʢɿʚ/ʯʘʩ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʫʢʘʟʘʥʥʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʦʧʨʝʜʝʣʸʥ ʝʩʪʝʩʪʚʝʥ-

ʥr ʡ ʨʘʜʠʘʮʠʦʥʥʳʡ ʬʦʥ, ʦʢʘʟʘʚʰʠʡʩʷ 0.20-0.22 ʤʢɿʚ/ʯ. ʊʝʨʨʠʪʦʨʠʠ ʩ ʫʢʘʟʘʥ-

ʥʳʤʠ ʟʘʛʨʷʟʥʝʥʠʷʤʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʦʥʪʫʨʘʤ  ʭʚʦʩʪʦ-

ʭʨʘʥʠʣʠʱ,  ʧʨʠ ʵʪʦʤ ʚʦʩʪʦʯʥʘʷ ʛʨʘʥʠʮʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳ-

ʙʨʦʩʘʤʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʟʘ ʧʨʝʜʝʣʳ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ, ʯʪʦ ʦʙʲʷʩʥʷ-

ʝʪʩʷ ʨʦʟʦʡ ʚʝʪʨʦʚ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʝʪʨʦʤ ʚʳʥʦʩʷʪʩʷ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʯʘʩʪʠʮʳ ʧʳʣʠ  

ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ. ʀʤʝʝʪʩʷ ʦʧʘʩʥʦʩʪʴ ʟʘʛʨʷʟʥʝʥʠʷ ʨʘʜʠʦʥʫʢʣʠ-

ʜʘʤʠ ʩʦ ʩʪʦʨʦʥʳ ʜʨʝʥʘʞʥʳʭ ʚʦʜ, ʧʨʦʪʝʢʘʶʱʠʭ ʧʦʜ ʢʘʨʴʝʨʦʤ ʠ ʦʪʚʘʣʦʤ ʰʘʭʪʳ, 
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ʚ ʚʦʜʘʭ ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ ʩʦʜʝʨʞʘʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʝʪʩʷ  

ʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʢʘʢ ʙʣʠʟʣʝʞʘʱʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʪʘʢ ʠ ʨʝʛʠʦʥʘ ʚ ʮʝʣʦʤ. 

ɻʦʨʦʜ ʀʩʪʠʢʣʦʣ - ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ III ʦʯʝʨʝʜʠ. ʇʨʠʟʝʤʥʳʝ ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʚʝʣʠʯʠʥʳ ʄɸʕɼ ʨʘʚʥʳ 0.88 ʤʢɿʚ/ʯ ʧʨʠ ʩʨʝʜʥʠʭ ʄɸʕɼ 0.76 ʤʢɿʚ/ʯʘʩ.  ɹʳʣʠ 

ʚʳʙʨʘʥʳ ʣʦʢʘʣʴʥʳʝ ʪʦʯʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʠ  ʟʘʤʝʨʳ ʄɸʕɼ ʠ ʧʦʯʪʠ ʚʩʝ 

ʦʥʠ ʧʦʢʘʟʘʣʠ  ʟʘʛʨʷʟʥʝʥʠʝ ʩʚʳʰʝ 0.7 ʤʢɿʚ/ʯ. ʆʧʨʝʜʝʣʝʥʳ ʧʨʠʯʠʥʳ  ʚʳʥʦʩʘ ʨʘ-

ʜʠʦʘʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʟʘ ʧʨʝʜʝʣʳ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ, ʵʪʦ ʚ ʦʩʥʦʚʥʦʤ  ʧʨʠʨʦʜ-

ʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ï ʦʩʘʜʢʠ, ʚʝʪʨʦʚʳʝ ʚʳʥʦʩʳ ʠ ʜʨʫʛʠʝ. 

ɻʦʨʦʜ ʀʩʪʠʢʣʦʣ - ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ IV ʦʯʝʨʝʜʠ, ʤʘʢʩʠʤʫʤ ʄɸʕɼ ʟʜʝʩʴ 

ʦʧʨʝʜʝʣʸʥ ʚ 0.98 ʤʢɿʚ/ʯʘʩ ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ ʄɸʕɼ 0.77 ʤʢɿʚ/ʯʘʩ. ʀʟʤʝʨʝ-

ʥʠʷ, ʧʨʦʚʝʜʸʥʥʳʝ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʪʦʯʝʢ, ʧʦʢʘʟʘʣʠ ʚʝʣʠʯʠʥʳ ʄɸʕɼ  ʩʚʳʰʝ 

πȢυπ ̍̋˔Ⱦ̘̃ ́Ȣ̒ ʆʜʥʘʢʦ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʀʩʪʠʢʣʦʣ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʜʘʣʝʢʦ ʦʪ 

ʟʦʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ  ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ, ʠʤʝʶʪ ʄɸʕɼ  ʦʢʦʣʦ 

πȢρυ ̍̋˔Ⱦ̘̃ ́̒. 

ɻʦʨʦʜ ʀʩʪʠʢʣʦʣ ï ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ  ʮʝʭʘ ˉ 3. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʭʚʦʩʪʦʭʨʘ-

ʥʠʣʠʱʘ  ʟʘʙʘʣʘʥʩʦʚʳʭ ʨʫʜʥʳʭ ʦʪʚʘʣʦʚ ʦʮʝʥʝʥʦ ʚ 63 ʛʝʢʪʘʨʘ, ʥʘ ʢʦʪʦʨʳʭ ʩʢʣʘʜʠ-

ʨʦʚʘʥʦ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ  ~1.17 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ. ʄɸʕɼ ɔ-ʠʟʣʫʯʝʥʠʷ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʚ ʦʪʚʘʣʘʭ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚʝʣʠʯʠʥʘʤʠ πȢτ πȢχ ̍̋˔Ⱦ̘̃ ́̒, max ʄɸʕɼ 

ʦʧʨʝʜʝʣʸʥ ʚ 3.04.0ס ʤʢɿʚ/ʯʘʩ, ʢʦʪʦʨʳʝ  ʙʳʣʠ ʚʳʷʚʣʝʥʳ  ʚ ʪʦʯʢʘʭ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʨʫʜʥʳʭ ʟʘʙʘʣʘʥʩʦʚʳʭ ʦʪʚʘʣʦʚ. 

ɻʦʨʦʜ ʀʩʪʠʢʣʦʣ - ʦʪʚʘʣʳ "ʌʘʙʨʠʢʠ ʙʝʜʥʳʭ ʨʫʜ" (ʌɹʈ) ï ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ 

ʢʦʥʫʩʦʚʠʜʥʦʡ ʬʦʨʤʳ, ʛʨʫʜʘ ʦʪʭʦʜʦʚ  ʥʘ ʧʣʦʱʘʜʠ 7.9 ʛʝʢʪʘʨʦʚ, ʚʳʩʦʪʘ ʢʦʥʫʩʘ 60 

ʤʝʪʨʦʚ. ʆʙʲʸʤʳ ʩʢʣʘʜʠʨʦʚʘʥʥʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 1 128,5 ʪʳʩʷʯ ʢʫ-

ʙʦʤʝʪʨʦʚ. ʇʦʚʝʨʭʥʦʩʪʴ ʌɹʈ ʠʤʝʝʪ ʬʦʥʦʚʳʝ ʟʥʘʯʝʥʠʷ  ɔ-ʠʟʣʫʯʝʥʠʷ 1.0-1.5 

ʤʢɿʚ/ʯ. ʅʘʙʣʶʜʘʶʪʩʷ ʣʦʢʘʣʴʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʩ ʦʯʝʥʴ ʚʳʩʦʢʠʤ ʬʦʥʦʤ (ʙʦʣʝʝ 10 

ʤʢɿʚ/ʯ). 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ɸʜʨʘʩʤʘʥ (ʧʦʩʸʣʦʢ ɸʜʨʘʩʤʘʥ ʚʙʣʠʟʠ ʛ. ɻʫʣʠʩʪʘʥ). 

ʄɸʕɼ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʢʨʳʪʠʷ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʩʦʩʪʘʚʣʷʝʪ 

ʦʪ 0,05 ʜʦ 0,10 ʤʢɿʚ/ʯ. ʉʦʩʪʦʷʥʠʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʤ, ʥʦ 
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ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʜʤʳʚʘ ʝʛʦ ʧʨʠ ʩʠʣʴʥʳʭ ʦʩʘʜʢʘʭ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʛʦʨʥʦʛʦ ʨʫ-

ʯʴʷ, ʚʳʪʝʢʘʶʱʝʛʦ ʠʟ ʪʝʣʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ, ʦʙʥʘʨʫʞʝʥ ʚʳʥʦʩ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ  ʟʘ ʧʨʝʜʝʣʳ ʟʦʥʳ. ɺ ʤʝʩʪʘʭ ʚʳʥʦʩʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʝʣʠ-

ʯʠʥʳ ʄɸʕɼ ɔ-ʠʟʣʫʯʝʥʠʷ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʫʯʘʩʪʢʘʤʠ, ʠ ʜʦʩʪʠʛʘʶʪ 

1.2-2.5 ̍ ̋˔Ⱦ̘̃ ́̒. 

ɼʠʛʤʘʡʩʢʦʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ, ʨʘʟʤʝʱʝʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹ. ɻʘʬʫʨʦʚʩʢʦʛʦ 

ʨʘʡʦʥʘ. ʉʨʝʜʥʠʝ ʚʝʣʠʯʠʥʳ ʄɸʕɼ ɔ-ʠʟʣʫʯʝʥʠʷ  ʚ ʫʯʘʩʪʢʘʭ,  ʛʜʝ ʙʳʣʠ ʩʢʣʘʜʠʨʦ-

ʚʘʥʳ ʥʠʟʢʦʨʘʜʠʦʘʢʪʠʚʥʳʝ ʦʪʭʦʜʳ, ʨʘʚʥʳ πȢρσπȢρυ ̍̋˔Ⱦ̘̃ ́.̒ ʆʩʥʦʚʥʦʝ ʨʘ-

ʜʠʦʘʢʪʠʚʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʟʘʧʘʜʥʳʭ ʫʯʘʩʪʢʘʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ, 

ʚʳʩʦʢʠʝ ʚʝʣʠʯʠʥʳ ʄɸʕɼ ɔ-ʠʟʣʫʯʝʥʠʷ ʢʦʪʦʨʳʭ ʦʙʲʷʩʥʷʶʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʝ-

ʦʙʣʘʜʘʶʱʠʭ ʚʝʪʨʦʚ ʠ ʩʢʣʘʜʢʘʤʠ ʤʝʩʪʥʦʩʪʠ.  

ʋʨʦʚʥʠ ʨʘʜʠʦʥʫʢʣʠʜʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʪʨʸʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʪʝʨʨʠʪʦ-

ʨʠʷʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʥʝʦʜʥʦʨʦʜʥʳ. ʅʘ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʭʚʦ-

ʩʪʦʭʨʘʥʠʣʠʱʘʭ ʚʳʩʦʢʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʚʳʷʚʣʷʶʪʩʷ ʣʦʢʘʣʴʥʦ ï ɻ ʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

"ʛʦʨʷʯʠʝ ʪʦʯʢʠ", ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ  ʜʦʩʪʘʪʦʯʥʦ ʦʙʰʠʨʥʦ ʧʦ ʭʚʦʩʪʦʭʨʘʥʠ-

ʣʠʱʘʤ. ɿʘʛʨʷʟʥʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳ  ʥʘ ʨʘʟ-

ʣʠʯʥʳʭ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʵʪʠʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʚʩʝʭ ʫʢʘ-

ʟʘʥʥʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʭ ʚʳʷʚʣʝʥʳ ʣʦʢʘʣʴʥʳʝ  ʫʯʘʩʪʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʨʘʜʠʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ ʩ ʩʪʦʨʦʥʳ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦ-

ʛʨʘʤʤ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ  ʥʘʙʣʶʜʝʥʠʷ 

ʟʘ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ:  

- ʨʘʜʠʦʥʫʢʣʠʜ rʚ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʠ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ (ʤʦʣʦʢʦ, ʤʷʩʦ); 

- ʨʘʜʠʦʥʫʢʣʠʜ rʚ ʦʪʚʘʣʘʭ ʙʳʚʰʠʭ ʫʨʘʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʘʵʨʦʟʦʣʷʭ ʠ  

ʧʦʯʚʘʭ; 

- ʨʘʜʦʥ ʚ ʦʢʨʫʞʘʶʱʝʡ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ ʠ ʚʦʟʜʫʭʝ ʟʜʘʥʠʡ ʠ ʧʦʤʝʱʝʥʠʡ; 

- ʤʦʱʥʦʩʪʠ ʜʦʟ ʚʥʝʰʥʝʛʦ ʦʙʣʫʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʧʦʣʫʯʘʝʤʳʝ  ʚʦ ʚʥʝʰʥʝʡ 

ʩʨʝʜʝ ʠʣʠ  ʚ ʧʦʤʝʱʝʥʠʷʭ ʠ ʟʜʘʥʠʷʭ. 

ʂʨʦʤʝ ʫʢʘʟʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʢʘʞʜʘʷ ʧʣʦʱʘʜʢʘ ʠ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʠʣʝʛʘʶ-

ʱʠʝ ʢ ʟʦʥʝ ʚʣʠʷʥʠʷ ʦʪʚʘʣʦʚ ʙʳʚʰʠʭ ʫʨʘʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ  ʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ 
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ʙʳʣʘ ʦʭʚʘʯʝʥʘ  ʥʘʙʣʶʜʝʥʠʷʤʠ  ʟʘ ʬʦʥʦʚʳʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʥʫʢ-

ʣʠʜʦʚ. 

ʅʘʤʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʟʦʥʳ ʦʧʘʩʥʦʩʪʠ ï ʵʪʦ ʟʦʥʳ ʠʣʠ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʢʦ-

ʪʦʨʳʭ ʫʨʦʚʥʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʧʨʝʚʘʣʠʨʦʚʘʣʠ  ʥʘʜ ʝʩʪʝʩʪʚʝʥʥʳʤ ʨʘ-

ʜʠʘʮʠʦʥʥʳʤ ʬʦʥʦʤ ʵʪʠʭ ʟʦʥ ʠʣʠ ʪʝʨʨʠʪʦʨʠʡ. ʈʘʜʠʦʘʢʪʠʚʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʵʪʠʭ 

ʟʦʥ ʠ ʪʝʨʨʠʪʦʨʠʡ ʷʚʣʷʝʪʩʷ  ʜʣʷ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʚʙʣʠʟʠ ʥʠʭ,  ʦʧʨʝʜʝ-

ʣʸʥʥʳʤ ʨʘʜʠʘʮʠʦʥʥʳʤ  ʨʠʩʢʦʤ, ʧʦʩʢʦʣʴʢʫ  ʧʨʠʩʫʪʩʪʚʠʝ  ʣʶʜʝʡ ʥʘ ʟʘʛʨʷʟʥʸʥʥʳʭ 

ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʪʝʨʨʠʪʦʨʠʷʭ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʟʜʝʩʴ  

ʧʨʠʚʦʜʠʪ  ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʨʘʜʠʘʮʠʦʥʥʳʤ ʦʙʣʫʯʝʥʠʷʤ ʩʚʝʨʭ ʬʦʥʦʚʳʭ ʜʦʟ ʦʙ-

ʣʫʯʝʥʠʷ. ʈʘʜʠʘʮʠʦʥʥʳʝ ʨʠʩʢʠ ʪʘʢʞʝ ʚʦʟʤʦʞʥʳ ʚ ʩʚʷʟʠ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʫʨʦʚ-

ʥʷʤʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʚʦʜʝ ʠ ʚʦʟʜʫʰʥʦʤ ʙʘʩʩʝʡʥʝ. 

ʈʘʜʠʦʣʦʛʠʯʝʩʢʠʡ ʨʠʩʢ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ɼʠʛʤʘʡʩʢʦʛʦ ʪʘʢʞʝ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʠ ʚ ʛʫʩʪʦʥʘʩʝʣʸʥʥʦʡ ʤʝʩʪʥʦʩʪʠ. ʀʤʝʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʠʩʢʠ 

ʨʘʜʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʚʦʜ, ʪʘʢ ʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʥʘʢʦʧ-

ʣʝʥʳ ʙʦʣʴʰʠʝ ʦʙʲʸʤʳ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ, ʵʪʠ ʦʪʭʦʜʳ  ʥʝ ʟʘʱʠʱʝʥʳ ʟʘʱʠʪ-

ʥʳʤʠ ʧʦʢʨʳʪʠʷʤʠ, ʜʝʞʘʪ ʦʪʢʨʳʪʦ. ʋʯʠʪʳʚʘʷ ʟʘʩʫʰʣʠʳʡ ʢʣʠʤʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ, 

ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʦʷʥʥʦʝ ʠʩʧʘʨʝʥʠʝ  ʚʦʜ,r ʚʩʣʝʜ-

ʩʪʚʠʝ ʠʩʧʘʨʝʥʠʷ  ʧʦʚʝʨʭʥʦʩʪʴ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʧʦʢʨʳʚʘʝʪʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝ-

ʩʪʚʦʤ ʩʨʝʥʠʭ ʠ ʢʨʫʧʥʳʭ ʪʨʝʱʠʥ-ʪʘʢʳʨʦʚ, ʯʝʨʝʟ ʥʠʭ ʚ ʚʦʟʜʫʰʥʫʶ ʩʨʝʜʫ  ʧʦʩʪʦ-

ʷʥʥʦ  ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʘʷ ʵʢʩʭʘʣʷʮʠʷ ʛʘʟʘ ʨʘʜʦʥʘ, ʩʦʩʪʘʚʣʷʶʱʘʷ 36-65 

ˎȾ̋̍ ̒Ȣ  

ɺ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʥʘʜ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝʤ ʚʝʣʠʯʠʥʳ ʦʙʲʸʤʥʳʭ ʩʦ-

ʜʝʨʞʘʥʠʡ ʨʘʜʦʥʘ-222 ʚ ʨʘʟʣʠʯʥʳʭ ʣʦʢʘʣʴʥʳʭ ʪʦʯʢʘʭ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 200 ʜʦ 1000 

ˎȾ̋̍ Ȣ ɼʘʥʥʳʡ ʬʘʢʪ ʦʙʲʷʩʥʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʚʝʪʨʘʤʠ, ʢʦʪʦʨʳʝ ʧʝʨʝʥʦʩʷʪ 

ʯʘʩʪʠʮʳ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʥʘ ʜʨʫʛʠʝ, ʥʝ ʟʘʛʨʷʟʥʸʥ-

ʥʳʝ ʫʯʘʩʪʢʠ. ɿʜʝʩʴ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ  ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ - ʚʳʩʦ-

ʢʠʝ ʫʨʦʚʥʠ ʨʘʜʦʥʘ ʚ ʚʦʟʜʫʭʝ ʥʘʜ ʜʘʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ, ʚʜʳʭʘʥʠʝ ʟʘʛʨʷʟʥʸʥʥʳʭ 

ʧʳʣʝʚʳʭ ʯʘʩʪʠʮ ʧʨʠ ʜʳʭʘʥʠʠ (ʠʥʛʘʣʷʮʠʷ)  ʠ ʚʳʩʦʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʘʤʤʘ-ʠʟʣʫʯʝ-

ʥʠʷ ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ.  
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ʊʘʢ, ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ, ʦʢʨʫʞʘʶʱʠʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ɼʠʛʤʘʡ ʠ ʥʝ ʟʘʪʨʦʥʫ-

ʪʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ, ʤʦʱʥʦʩʪʠ ɔ-ʠʟʣʫʯʝʥʠʷ  ʥʠʟʢʠʝ ʠ ʥʘʭʦʜʷʪʩʷ  ʚ 

ʜʠʘʧʘʟʦʥʝ  πͯȢρυ ̍̋˔Ⱦ̘̃ ́.̒ ɺ ʪʘʙʣʠʮʝ 4.2  ʧʨʠʚʦʜʠʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʬʦʥʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʨʘʟʣʠʯʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʚʦʟʜʫʰʥʦʤ 

ʙʘʩʩʝʡʥʝ, ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʠ ʚʦʜʘʭ. 

ɺʝʣʠʯʠʥʳ max, nin ʠ ʩʨʝʜʥʠʝ ʄɸʕɼ ʜʣʷ ʜʚʫʭ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʦʚ (1- 

ʥʘʩʝʣʸʥʥʳʡ ʧʫʥʢʪ, 2 ï ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ɼʠʛʤʘʡ)  ʦʙʦʙʱʘʶʪʩʷ 

ʚ ʪʘʙʣʠʮʝ 4.3. ʕʪʠ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʨʝʥʦʩʥʦʛʦ ʢʦʤʧʣʝʢʪʘ 

ʦʙʦʨʫʜʦʚʘʥʠʷ PackEye FHT-1377 ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʨʘʜʠʘʮʠʠ ʚ ʨʶʢ-

ʟʘʯʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʩ ʛʘʤʤʘ- ʠ ʥʝʡʪʨʦʥʥʳʤʠ ʜʝʪʝʢʪʦʨʘʤʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʦʜʠʪʴ ʨʘʜʠʘʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ, ʟʘʧʠʩʳʚʘʪʴ ʟʥʘʯʝʥʠʝ ʄɸʕɼ ʠ ʢʦʦʨʜʠ-

ʥʘʪʫ ʪʦʯʢʠ ʠʟʤʝʨʝʥʠʷ ʢʘʞʜʳʡ 10 ʩʝʢ. 

ʆʪʙʦʨʳ ʦʙʨʘʟʮʦʚ ʙʦʣʴʰʠʭ ʦʙʲʸʤʦʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʧʦʤʦʱʴʶ ʫʩʪʘʥʦʚʦʢ 

ʬʠʣʴʪʨʘʮʠʠ ʚʦʟʜʫʭʘ ʥʘ ʚʳʩʦʪʝ 0,5 ʤʝʪʨʘ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʥʘ ʩʢʣʦʥʘʭ ʭʚʦ-

ʩʪʦʭʨʘʥʠʣʠʱʘ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʦʪʤʝʪʢʘ  ʩʦʩʪʘʚʣʷʣʘ ʧʨʠʤʝʨʥʦ ʦʜʠʥ ʤʝʪʨ ʥʘʜ ʧʦ-

ʚʝʨʭʥʦʩʪʴʶ. ʆʙʨʘʟʮʳ ʘʵʨʦʟʦʣʷ, ʩʦʙʨʘʥʥʳʝ ʥʘ ʬʠʣʴʪʨʘʭ, ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʛʘʤʤʘ-

ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʠ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʦʙʨʘʟʮʘʭ ʩʣʝ-

ʜʫʶʱʠʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ  ï Ὗ ςσψȟὝὬ ςςψȟὙὥ ςςφ ̉ ὖὦ ςρπ, ʜʨʫʛʠʝ  ʨʘ-

ʜʠʦʥʫʢʣʠʜʳ ʦʙʥʘʨʫʞʠʪʴ ʥʝ ʫʜʘʣʦʩʴ, ʚʠʜʠʤʦ, ʩʦʜʝʨʞʘʥʠʝ  ʚ ʦʙʨʘʟʮʘʭ ʦʯʝʥʴ ʥʠʟ-

ʢʦʝ. 

 

ʊʘʙʣʠʮʘ 4.2. ï ʌʦʥʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʩʪʝʩʪʚʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ (ɽʈʅ) ʚ ʧʦ-

ʢʨʦʚʝ ʧʦʯʚ, ʚʦʟʜʫʰʥʦʤ ʙʘʩʩʝʡʥʝ ʠ ʚʦʜʘʭ ɼʠʛʤʘʡʩʢʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ 

ʈʘʜʠʦʥʫʢʣʠʜʳ ʇʦʢʨʦʚ ʧʦʯʚ, ɹʢ/ʢʛ 
ɺʦʟʜʫʰʥʳʡ ʙʘʩ-

ʩʝʡʥ, ɹʢ/ʤ3 
ɺʦʜʘ, ɹʢ/ʤ3 

210Pb 49 3,5Ŀ10-4 - 

210Po 36 3,5Ŀ10-4 - 

226Ra 32 3,1Ŀ10-5 7 

228Th 12 8,0Ŀ10-6 - 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4.2. 

230Th 60 5,0Ŀ10-5 - 

234U 13 3,2Ŀ10-5 28 

238U 10 2,8Ŀ10-5 25 

222Rn - 20,0 - 

 

ʊʘʙʣʠʮʘ 4.3. - ɿʥʘʯʝʥʠʷ ʄɸʕɼ (ʤʢɿʚ/ʯ) ʜʣʷ ʫʯʘʩʪʢʦʚ ʚʦʢʨʫʛ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ 

ɼʠʛʤʘʡ 

ɿʦʥʘ ʦʧʘʩʥʦʩʪʠ ʄɸʕɼ,  

min 

ʄɸʕɼ, 

max 

ʄɸʕɼ,  

ʩʨʝʜʥʷʷ 

ʅʘʩʝʣʸʥʥʳʡ ʧʫʥʢʪ 0,2 0,5 0,22 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ 4,0 20 5,24 

 

ɺ ʘʵʨʦʟʦʣʷʭ ʘʢʪʠʚʥʦʩʪʠ ʜʨʫʛʠʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʫʨʘʥ-ʨʘʜʠʝʚʦʛʦ ʨʷʜʘ  ʠ ʠʭ 

ʠʟʦʪʦʧʦʚ  ʦʧʨʝʜʝʣʷʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʦʦʪʥʦ-

ʰʝʥʠʡ ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʨʘʚʥʦʚʝʩʠʡ ̔̑́ ς̎στȾ̔ ̑́ ς̎σψ  ʠ ̗̒̃̉̎̆

ςρπȾ̐ ̏̌̏̎̉̊ςρπ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ  ʨʷʜʝ ʩʣʫʯʘʝʚ ʚ ʘʵʨʦʟʦʣʷʭ ʩʦʦʪʥʦʰʝʥʠʝ 

̒̃̉̎̆ς̗ρπȾ̐ ̏̌̏̎̉̊ςρπ  ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ  ʟʥʘʯʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ 

1. ʆʜʥʘʢʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʦ ʩʦʜʝʨʞʘʥʠʠ ʧʦʣʦʥʠʡ-210 ʚ ʘʵʨʦʟʦʣʷʭ ʵʪʦ ʩʦ-

ʦʪʥʦʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʚ ʢʘʯʝʩʪʚʝ ʦʮʝʥʦʯʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ. ʂʦʥʮʝʥʪʨʘʮʠʠ 

ʨʘʜʦʥʘ-222  ʚ ʨʘʟʣʠʯʥʳʭ ʣʦʢʘʣʴʥʳʭ ʪʦʯʢʘʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʢʦʣʝʙʘʣʠʩʴ ʚ ʜʠʘ-

ʧʘʟʦʥʝ 100-400 ɹʢ/ʤ3. 

ʂʦʥʮʝʥʪʨʘʮʠʠ 222Ra ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʚ ʧʦʩʸʣʢʝ ɻʦʟʠʸʥ, ʪʘʢ  ʝʛʦ ʨʘʩʧʦʣʦ-

ʞʝʥʠʝ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʦ ʢ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʫ. ʈʘʜʦʥ ʙʳʣ ʦʧʨʝʜʝʣʸʥ  ʚ ʧʦʤʝʱʝ-

ʥʠʷʭ, ʢʦʪʦʨʳʝ ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʝʥʪʠʣʠʨʦʚʘʣʠʩʴ ʦʪʢʨʳʪʠʝʤ ʦʢʦʥ ʠ ʜʚʝʨʝʡ, ʩʦʜʝʨ-

ʞʘʥʠʝ ʨʘʜʦʥʘ  ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʚ ʩʨʝʜʥʝʤ ~50 ɹʢ/ʤ3. ʄax ʠ min ʘʢʪʠʚʥʦʩʪʝʡ 

ʘʵʨʦʟʦʣʝʡ, ʦʪʦʙʨʘʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ɼʠʛ-

ʤʘʡ, ʦʙʦʙʱʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.4. 
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ʊʘʙʣʠʮʘ 4.4. - ʆʙʲʸʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʘʵʨʦʟʦʣʝʡ ʚ ʨʘʡʦʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ɼʠʛʤʘʡ-

ʩʢʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ, ɹʢ/ʤ3 

ʈʘʜʠʦʥʫʢʣʠʜʳ 

 

ʇʦʩʸʣʦʢ  

ɻʦʟʠʸʥ 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ 

min max 

210Pb 1,3Ŀ10-4 9,2Ŀ10-4 1,3Ŀ10-3 

210Po 1,3Ŀ10-4 9,2Ŀ10-4 1,3Ŀ10-3 

226Ra 4,0Ŀ10-5 3,3Ŀ10-4 4,1Ŀ10-4 

228Th 2,6Ŀ10-5 4,6Ŀ10-5 5,8Ŀ10-4 

230Th 1,5Ŀ10-4 2,3Ŀ10-4 2,9Ŀ10-4 

234U 2,8Ŀ10-5 3,6Ŀ10-5 5,0Ŀ10-5 

238U 2,5Ŀ10-5 3,4Ŀ10-5 4,6Ŀ10-5 

222Rn 50 100 400 

 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʧʦʩʸʣʢʘ ɻʦʟʠʸʥ, ʚ ʦʙʨʘʟʮʘʭ, ʚʟʷʪʳʭ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʢʚʘʞʠʥ, ʦʧʨʝʜʝʣʝʥʳ ʥʠʟ-

ʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʟʘʛʨʷʟʥʝ-

ʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʦʜ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝʤ ʝʱʸ ʥʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʠʣʦʩʴ  ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʧʦʩʸʣʢʘ, ʠ ʠʩʧʦʣʴʟʫʝʤʳʝ ʟʜʝʩʴ ʞʠʪʝʣʷʤʠ ʚʦʜʘ ʧʠʪʴʝʚʦʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʚʦʜʘ ʜʣʷ ʦʨʦʰʝʥʠʷ ʧʦʣʝʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʠʩʪʘʷ. 

ɿʥʘʯʝʥʠʷ ʄɸʕɼ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʚ ʛ. ʀʩʪʠʢʣʦʣ ʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦʩʪʦ-

ʭʨʘʥʠʣʠʱ ʚʦʢʨʫʛ ʥʝʛʦ ʦʧʨʝʜʝʣʷʣʠʩʴ ʥʘ ʦʪʢʨʳʪʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʚ ʟʜʘʥʠʷʭ ʠ ʟʘ-

ʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʷʭ. ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ max, min ʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʄɸʕɼ  ʜʣʷ 

ʪʨʸʭ ʦʩʥʦʚʥʳʭ ʟʦʥ ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ, ʢʦʪʦʨʳʝ  ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ ʛʦʨʦʜʝ 

ʀʩʪʠʢʣʦʣ, ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.5.  

ʋʢʘʟʘʥʥʳʝ ʪʨʠ ʟʦʥʳ ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ, ʚʳʷʚʣʝʥʥʳʝ ʚ ʛʦʨʦʜʝ ʀʩʪʠʢ-

ʣʦʣ, ʦʙʩʣʝʜʦʚʘʣʠʩʴ  ʥʘ ʘʢʪʠʚʥʦʩʪʠ ʨʘʜʠʘʮʠʦʥʥʳʭ ʥʫʢʣʠʜʦʚ ʘ ʘʵʨʦʟʦʣʝ ʘʪʤʦʩʬʝʨ-

ʥʦʛʦ ʚʦʟʜʫʭʘ, ʦʧʨʝʜʝʣʷʣʠʩʴ max  ʠ min ʘʢʪʠʚʥʦʩʪʠ ʨʘʜʠʘʮʠʦʥʥʳʭ ʥʫʢʣʠʜʦʚ, ʟʥʘ-

ʯʝʥʠʷ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.6. 
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ʊʘʙʣʠʮʘ 4.5. - ʄɸʕɼ ʥʘ ʦʩʥʦʚʥʳʭ ʦʙʲʝʢʪʘʭ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʨʠʩʢʘ ʚ ʛ. ʀʩʪʠʢʣʦʣ 

ʆʙʲʝʢʪ ʠʣʠ ʬʘʢʪʦʨ  

ʦʧʘʩʥʦʩʪʠ 

ʄɸʕɼ, min 
ʄɸʕɼ, 

max 

ʄɸʕɼ, 

ʩʨʝʜʥʷʷ 

(̍̋˔Ⱦ̘̃ ́̒) 

ʇʦʩʸʣʦʢ (ʚʥʝ ʧʦʤʝʱʝʥʠʡ) 0,18 0,25 0,21 

ʇʦʩʸʣʦʢ (ʚ ʧʦʤʝʱʝʥʠʷʭ) 0,10 0,15 0,13 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ 0,30 0,90 0,48 

ʋʨʘʥʦʚʳʡ ʢʘʨʴʝʨ 0,35 3,8 0,95 

 

ɺ ʪʘʙʣʠʮʝ 4.7 ʦʙʦʙʱʝʥʳ ʜʘʥʥʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʦʜʝʨʞʘʥʠʝ ʨʘʜʠʦ-

ʥʫʢʣʠʜʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʚʦʜʘʭ ʛʦʨʦʜʘ ʀʩʪʠʢʣʦʣ ï ʜʨʝʥʘʞʥʳʭ, ʰʘʭʪʥʳʭ, ʘ ʪʘʢʞʝ 

ʚʦʜʘʭ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʥʘʩʝʣʝʥʠʝʤ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʫʞʜ (ʜʣʷ ʚʦʜʦʧʦʷ ʩʢʦʪʘ 

ʠʣʠ ʜʣʷ ʦʨʦʰʝʥʠʷ ʧʦʣʝʡ).  

ɺ ʦʮʝʥʢʫ ʩʦʜʝʨʞʘʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ  ʦʪ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʨʘʟʣʠʯʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʚʦʰʣʠ ʪʦʣʴʢʦ ʩʣʝʜʫʶʱʠʝ ʨʘʜʠʦʥʫʢʣʠʜʳ: ʨʘʜʠʡ-226 ʠ ʜʚʘ ʠʟʦʪʦʧʘ 

ʫʨʘʥʘ ï ʫʨʘʥ-234 ʠ ʫʨʘʥ-238, ʪʘʢ ʢʘʢ ʚʢʣʘʜ ʫʢʘʟʘʥʥʳʭ ʥʫʢʣʠʜʦʚ  ʚ ʜʦʟʳ ʦʙʣʫʯʝ-

ʥʠʷ  ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤ, ʩʦʩʪʘʚʣʷʷ 95-99%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʢʣʘʜʳ  ʨʘʜʠʦ-

ʥʫʢʣʠʜʦʚ ï ʪʦʨʠʷ-228 ʠ ʪʦʨʠʷ-230, ʧʦʣʦʥʠʷ-210 ʠ ʩʚʠʥʮʘ 210 ʥʝ ʦʧʨʝʜʝʣʷʣʠʩʴ.  

ʊʘʙʣʠʮʘ 4.6. ï ʉʦʜʝʨʞʘʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ ʨʘʜʠʦʘʢʪʠʚʥʳʭ 

ʦʙʲʝʢʪʦʚ ʛʦʨʦʜʘ ʀʩʪʠʢʣʦʣ ˎȾ̋̍  

ʈʘʜʠʦʥʫʢʣʠʜʳ 
ʂʘʨʴʝʨ ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʇʦʩʸʣʦʢ ɻʦʟʠʸʥ 

min max min max min max 

ʋʨʘʥ-238 2,5Ŀ10-5 1,8Ŀ10-5 1,9Ŀ10-5 1,3Ŀ10-4 2,8Ŀ10-5 5,8Ŀ10-5 

ʋʨʘʥ-234 2,8Ŀ10-5 2,1Ŀ10-5 2,4Ŀ10-5 1,6Ŀ10-4 3,4Ŀ10-5 6,8Ŀ10-5 

ʇʦʣʦʥʠʡ-210 1,3Ŀ10-3 1,1Ŀ10-4 1,0Ŀ10-4 3,9Ŀ10-4 7,0Ŀ10-5 2,5Ŀ10-4 

ʊʦʨʠʡ-230 1,5Ŀ10-4 2,5Ŀ10-5 8,0Ŀ10-5 3,6Ŀ10-4 6,0Ŀ10-5 3,0Ŀ10-4 

ʊʦʨʠʡ-228 2,6Ŀ10-5 5,0Ŀ10-6 1,0Ŀ10-5 7,2Ŀ10-5 8,0Ŀ10-6 6,1Ŀ10-5 

ʉʚʠʥʝʮ-210 1,3Ŀ10-3 4,8Ŀ10-4 5,6Ŀ10-4 1,8Ŀ10-3 3,5Ŀ10-4 1,3Ŀ10-3 

ʈʘʜʠʡ-226 4,0Ŀ10-5 1,9Ŀ10-5 2,1Ŀ10-5 1,8Ŀ10-4 3,1Ŀ10-5 1,5Ŀ10-4 

ʈʘʜʦʥ-222 17 50 25 60 45 170 
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ʊʘʙʣʠʮʘ 4.7. -  ʉʦʜʝʨʞʘʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʚʦʜʘʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ ʛʦ-

ʨʦʜʘ ʀʩʪʠʢʣʦʣ ˎȾ̋̍  

ʅʫʢʣʠʜʳ 

ɺʦʜʘ ʰʘʭʪʥʘʷ 

(ʜʣʷ ʩʝʣʴʭʦʟ ʫʛʦ-

ʜʠʷ ʠ ʪ.ʜ.) 

ɺʦʜʳ ʠʟ-ʧʦʜ ʭʚʦʩʪʦ-

ʭʨʘʥʠʣʠʱʘ (ʜʣʷ ʦʨʦ-

ʰʝʥʠʷ ʠ ʪ.ʜ.) 

ʂʘʨʴʝʨʥʘ̫  ʚʦʜʘ (ʜʣʷ 

ʩʝʣʴʭʦʟ ʫʛʦʜʠʷ ʠ ʪ.ʜ.) 

min max min max min max 

226Ra 60 160 160 210 100 210 

234U 1,6Ŀ104- 2,5Ŀ10-4 4,0Ŀ10-5 6,6Ŀ10-5 1,8Ŀ10-4 3,6Ŀ10-4 

238U 1,3Ŀ10-4 2,2Ŀ10-4 2,5Ŀ10-5 5,3Ŀ10-5 1,5Ŀ10-4 2,9Ŀ10-4 

 

ɺ ʪʘʙʣʠʮʝ 4.8 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʦʮʝʥʢʫ ʚʝʣʠʯʠʥ ʨʘʜʦʥʦʚʳʭ ʵʢʩʭʘʣʷʮʠʡ  ʩ ʧʦʚʝʨʭʥʦʩʪʝʡ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ɸʜ-

ʨʘʩʤʘʥ  ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʢʨʫʛ ʛʦʨʥʦʛʦ ʨʫʯʴʷ (ʩʘʷ), ʚ ʢʦʪʦʨʳʝ ʚʨʝʤʝʥʥʳʤʠ ʚʦʜʦ-

ʪʦʢʘʤʠ ʚʳʥʦʩʷʪʩʷ  ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ  ʨʘʜʠʦ-

ʥʫʢʣʠʜʦʚ  ʚ ʧʦʯʚʝ, ʘ ʪʘʢʞʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʜʦʥʘ, ʠʟʤʝʨʝʥʥʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʞʠ-

ʣʦʛʦ ʜʦʤʘ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʙʣʠʞʝ ʜʨʫʛʠʭ ʢ ʪʝʨʨʠʪʦʨʠʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ 

(ʟʘʤʝʨʳ ʧʨʦʚʝʜʝʥʳ ʚʦ ʜʚʦʨʝ ʜʦʤʘ ʠ ʚ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʷʭ). 

 

ʊʘʙʣʠʮʘ 4.8. - ʈʘʜʠʦʣʦʛʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʪ ʵʢʩʭʘʣʷʮʠʠ ʨʘʜʦʥʘ ʚ ʨʘʡʦʥʝ ɸʜ-

ʨʘʩʤʘʥʩʢʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ 

ʂʦʨʦʪʢʦʞʠʚʫʱʠʝ ʧʨʦʜʫʢʪʳ 

ʨʘʩʧʘʜʘ Rn-222, ɹʢ/ʤ3 
ʕʈʆɸ ʨʘ-

ʜʦʥʘ, 

ɹʢ/ʤ3 

ʇʇʈ, 

ɹʢ/(ʤ2Ŀʩ) 

ʆɸ ʨʘʜʦʥʘ, 

ɹʢ/ʤ3 RaC 

(214Bi) 

RaB 

(214Pb) 

RaA 

(218Po) 

9,6 5,6 18,0 7,3 0,4 176 

8,2 6,3 21,0 8,2 0,4 157 

8,8 7,3 30,0 6,2 0,5 161 

1,7 7,8 48,7 9,8 0,5 134 

8,8 5,3 20,0 8,7 0,3 134 

8,7 5,2 24,1 9,2 0,2 129 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4.8. 

9,6 5,6 18,0 2,3 0,2 126 

8,8 7,3 30,0 6,2 0,7 101 

8,2 6,3 21,0 8,2 0,7 157 

8,8 7,3 30,0 6,2 0,5 161 

1,7 7,8 48,7 9,8 0,9 164 

8,8 5,3 20,0 8,7 0,3 134 

 

ɺ ʦʙʨʘʟʮʘʭ 1-6, ʦʪʦʙʨʘʥʥʳʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ɸʜʨʘʩʤʘʥ, 

ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʨʘʜʦʥʘ (ʇʇʈ) ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 0.38 ˎȾ̋̍ ̒Ȣ ʉʫʤʤʘʨʥʘʷ 

ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʵʢʩʭʘʣʷʮʠʷ ʨʘʜʦʥʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ɸʜʨʘʩʤʘʥʘ  ʦʧʨʝʜʝʣʝʥʘ  ʢʘʢ 

ʧʨʠʤʝʨʥʦ 3.0Ŀ1011 ɹʢ. ʋʯʠʪʳʚʘʷ ʬʘʢʪ, ʯʪʦ ʧʣʦʱʘʜʴ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ  ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʚʳʥʦʩʘ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʵʨʦʟʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

15 ʪʳʩ. ʤ2, ʠ ʩ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ  ʚ ʮʝʣʦʤ ʇʇʈ ʩʦʩʪʘʚʣʷʝʪ 0.57 ˎȾ̋̍ ̒ȟ ʦʙʱʠʡ 

ʚʳʙʨʦʩ ʨʘʜʦʥʘ  ʠʟ ʟʦʥʳ, ʟʘʛʨʷʟʥʸʥʥʦʡ ʨʘʜʠʘʮʠʦʥʥʳʤʠ ʥʫʢʣʠʜʘʤʠ, ʦʮʝʥʠʚʘʝʪʩʷ 

ʚ ςȢχϽρπ ˎȾ̋̄ ̏ȟ̅ ʘ ʦʙʱʠʡ ʛʦʜʦʚʦʡ ʚʳʙʨʦʩ ʨʘʜʦʥʘ  ʜʣʷ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ɸʜ-

ʨʘʩʤʘʥ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʝʤʫ ʪʝʨʨʠʪʦʨʠʡ, ʪʘʢʞʝ ʟʘʛʨʷʟʥʸʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠ-

ʜʘʤʠ, ʦʮʝʥʠʚʘʝʪʩʷ ʚ υȢχϽρπ ˎȾ̋̄ ̏Ȣ̅   

ɺ ʦʙʨʘʟʮʘʭ 9-12, ʦʪʦʙʨʘʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʞʠʣʦʛʦ ʜʦʤʘ, ʢʦʪʦʨʳʡ ʨʘʩʧʦ-

ʣʦʞʝʥ ʙʣʠʞʝ ʜʨʫʛʠʭ ʢ ʪʝʨʨʠʪʦʨʠʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ (ʚ ʚʦʟʜʫʭʝ ʧʦʤʝʱʝʥʠʡ), 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʜʦʥʘ  ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʨʘʜʦʥʘ ʥʘ ʦʪʢʨʳ-

ʪʳʭ ʧʣʦʱʘʜʢʘʭ, ʥʦ ʵʪʠ ʢʦʥʮʝʥʪʨʘʮʠʠ  ʥʘʭʦʜʷʪʩʷ  ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤ, ʫʩʪʘʥʦʚʣʝʥ-

ʥʳʭ ʚ ʅʈɹ-06 ʊʘʜʞʠʢʠʩʪʘʥʘ ʜʣʷ ʨʘʜʦʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʦʞʝʥʠʷʤʠ ʧʫʥʢʪʦʚ 5.3.2 ʠ 5.3.3 ʅʈɹ-

06, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʦʚʦʛʦ ʧʘʨʢʘ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʧʨʝʜʫʩʤʘʪ-

ʨʠʚʘʝʪʩʷ, ʯʪʦ ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʨʘʜʦʥʘ ʕʈʆɸ ʠ ʝʛʦ ʜʦʯʝʨʥʠʭ 

ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ ʚ ʚʦʟʜʫʭʝ ʧʦʤʝʱʝʥʠʡ ʥʝ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʰʝ 100 ɹʢ/ʤ3, ʧʨʠ 

ʵʪʦʤ ʜʣʷ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʟʜʘʥʠʡ ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʟʥʘʯʝʥʠʝ ʕʈʆɸ ʧʦ ʨʘʜʦʥʫ ʥʝ 

ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 200 ɹʢ/ʤ3. 
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4.3. ʆʙʱʠʡ ʨʘʜʠʘʮʠʦʥʥʳʡ ʬʦʥ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʉʳʨʜʘʨʴʠ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʆʜʥʦʡ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʊʘʜʞʠ-

ʢʠʩʪʘʥʘ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʥʝʡ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʟʘʭʦ-

ʨʦʥʝʥʠʡ, çʭʚʦʩʪʦʚè, ʰʘʭʪ ʠ ʰʪʦʣʝʥ. ʂʨʦʤʝ ʪʦʛʦ, ʤʥʦʛʠʝ ʥʘʩʝʣʸʥʥʳʝ ʧʫʥʢʪʳ 

ʟʜʝʩʴ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʝ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʦʪ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ ʚ ʧʨʠʨʦʜʫ ʠ ʦʪ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʳ ʥʘ ʧʨʠʤʝʨʝ ʨʘʡʦʥʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʩʝʚʝʨʝ ʩʪʨʘʥʳ, 

ʦʩʫʱʝʩʪʚʠʣʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʉʳʨʜʘ-

ʨʴʷ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʪʝʨʨʠʪʦʨʠʡ. ɿʘʤʝʨʳ ʧʨʦʠʟʚʦʜʠ-

ʣʠʩʴ  ʥʘ ʪʝʨʨʠʪʦʨʠʠ 26 000 ʢʠʣʦʤʝʪʨʦʚ ʢʚʘʜʨʘʪʥʳʭ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʞʠʚʘ-

ʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ 1.5 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ. ʄʦʥʠʪʦʨʠʥʛ ʦʩʫʱʝʩʪʚʣʸʥ ʪʝʨʨʠʪʦʨʠ-

ʘʣʴʥʦ ʚ 120  ʧʦʩʸʣʢʘʭ, 8 ʛʦʨʦʜʘʭ , ʚ 11 ʨʘʡʦʥʘʭ ʨʝʩʧʫʙʣʠʢʠ.  

ɺ ʣʝʚʦʙʝʨʝʞʥʦʡ ʯʘʩʪʠ ʨ. ʉʳʨʜʘʨʴʷ ʜʦ ʦʛʨʘʥʠʯʝʥʠʷ ʊʫʨʢʝʩʪʘʥʩʢʠʤ  ʭʨʝʙ-

ʪʦʤ  ʟʘʤʝʨʳ ʦʙʱʝʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʚ ʧʦʩʸʣʢʘʭ  ʦʧʨʝʜʝʣʝʥʳ ʚ ʚʝʣʠʯʠʥʘʭ 

πȢρ πȢς ̍̋˔Ⱦ̘̃ ́,̒ ʘ ʚ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʉʳʨʜʘʨʴʷ ʜʦ ʦʛʨʘʥʠʯʝʥʠʷ ʶʞʥʳʤʠ 

ʩʢʣʦʥʘʤʠ ʂʫʨʘʤʠʥʩʢʦʛʦ ʭʨʝʙʪʘ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ  ʦʧʨʝʜʝʣʷʣʠʩʴ ʢʘʢ 0.13-0.35 

̍̋˔Ⱦ̘̃ ́.̒ ʕʪʘ ʨʘʟʥʠʮʘ ʚ ʚʝʣʠʯʠʥʘʭ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, 

ʩʚʷʟʘʥʘ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʟʘʭʦʨʦʥʝʥʠʡ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʩ ʮʝʣʴʶ ʜʦʙʳʯʠ ʫʨʘʥʘ. ɹʦʣʝʝ ʚʳ-

ʩʦʢʠ ʧʦʢʘʟʘʪʝʣʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʦʪʤʝʯʝʥʳ  ʚ ʪʝʨʨʠʪʦʨʠʷʭ, ʥʘ ʢʦʪʦʨʳʭ ʨʘʩ-

ʧʦʣʦʞʝʥʳ ʦʪʭʦʜʳ ʫʨʘʥʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ  ʙʳʚʰʠʝ ʫʨʘʥʦʜʦʙʳʚʘʶʱʠʝ ʢʘʨʴ-

ʝʨʳ, ʛʜʝ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʦʧʨʝʜʝʣʷʣʠʩʴ ʢʘʢ 0.4-0.5  ʜʦ  3.0-6.0 ̍ ̋˔Ⱦ̘̃ ́̒. 

ʄʦʥʠʪʦʨʠʥʛ ʚʝʣʠʯʠʥ ʠʟʤʝʨʝʥʠʷ ʦʙʱʝʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʦʩʫʱʝʩʪʚʣʸʥ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʠʙʦʨʦʚ 

ï ʤʘʣʦʛʘʙʘʨʠʪʥʳʡ ʨʝʥʪʛʝʥʦʤʝʪʨ-ʜʦʟʠʤʝʪʨ "ʀɿɺ-56", ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ  ʨʘʜʠʘʮʠʦʥʥʳʡ ʜʦʟʠʤʝʪʨ "ʉʈʇ-68-01", ʜʦʟʠʤʝʪʨ-ʨʘʜʠʦʤʝʪʨ 

"ʈʂʉɹ-104ʄ", ʠʤʝʶʱʠʝ ʰʠʨʦʢʠʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʜʠʘʧʘʟʦʥʳ ʚ ʧʨʝʜʝʣʘʭ πȢπρ

ςȢπ ̝ Ⱦ̘̃. ɺʩʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʝʨʝʜ ʚʳʝʟʜʦʤ ʥʘ ʦʙʲ-

ʝʢʪʳ ʠʟʤʝʨʝʥʠʡ ʪʝʩʪʠʨʦʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʵʪʘʣʦʥʥʳʭ ʩʪʘʥʜʘʨʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, 
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ʧʨʦʚʝʨʷʣʘʩʴ ʠʭ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. ʊʘʢ ʢʘʢ ʪʝʨʨʠʪʦʨʠʷ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʚʳʙʨʘʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʘʷ, ʥʘʰʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʛʨʫʧʧʘ  

ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʜʚʝ ʧʦʜʛʨʫʧʧʳ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ  ʨʘʙʦʪʘʣʘ ʚ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. 

ʉʳʨʜʘʨʴʷ, ʦʛʨʘʥʠʯʠʚʘʷʩʴ ʪʝʨʨʠʪʦʨʠʝʡ ʜʦ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʦʚ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ 

ʭʨʝʙʪʘ ʠ ʦʪ ʧʣʦʪʠʥʳ ʛʦʨʦʜʘ ɹʝʢʘʙʘʜ ʜʦ ʛʨʘʥʠʮʳ ʀʩʬʘʨʠʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʧʨʦʚʦʜʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʱʝʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʚ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ. ɺ ʟʘʜʘʯʠ ʚʪʦ-

ʨʦʡ ʧʦʜʛʨʫʧʧʳ ʚʭʦʜʠʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ  ʚ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. 

ʉʳʨʜʘʨʴʷ, ʦʛʨʘʥʠʯʠʚʘʷʩʴ ʪʝʨʨʠʪʦʨʠʝʡ ʦʪ ʚʦʩʪʦʯʥʳʭ ʛʨʘʥʠʮ ʨʘʡʦʥʘ ɸʰʪ  ʜʦ ʟʘ-

ʧʘʜʥʦʡ ʛʨʘʥʠʮʳ ʨʘʡʦʥʘ ʄʘʪʯʘ, ʚ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ   8 ʨʘʡʦʥʦʚ. ʈʝʟʫʣʴʪʘʪʳ 

ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʫʢʘʟʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʦʙʦʙʱʘʶʪʩʷ ʚ ʚʠʜʝ 

ʪʘʙʣʠʮʳ 4.9. 

ʊʘʙʣʠʮʘ 4.9. ï ʆʙɦʠʡ ʨʘʜʠʘʮʠʦʥʥʳʡ ʬʦʥ ʪʝʨʨʠʪʦʨʠʡ  ʙʘʩʩʝʡʥʘ ʨ. ʉʳʨʜʘʨʴʷ 

ʄʝʩʪʘ ʠʟʤʝʨʝʥʠʡ ʈʘʜʠʘʮʠʦʥʥʳʡ ʬʦʥ,  ̍̋˔Ⱦ̘̃ ́̒ 

ʇʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʉʳʨʜʘʨʴʷ 

ɸʰʪʩʢʠʡ ʨʘʡʦʥ 0,14 - 0,22 

ɻ. ʀʩʪʠʢʣʦʣ 0,20 ï 6,00 

ʇʦʩʸʣʦʢ ʂʘʥʩʘʡ 0,14 ï 0,22 

ʇʦʩʸʣʦʢ ɸʜʨʘʩʤʘʥ 0,17 ï 0,42 

ʄʘʪʯʠʥʩʢʠʡ ʨʘʡʦʥ 0,15 ï 0,22 

ʛ. ʍʫʜʞʘʥʜ (ʧʨʘʚʳʡ ʙʝʨʝʛ) 0,20 ï 0,25 

ɻʦʨʳ ʄʦʛʦʣʪaʫ, ʶʞʥʘʷ ʯʘʩʪʴ 0,23 ï 0,75 

ʃʝʚʦʙʝʨʝʞʴʝ ʨ. ʉʳʨʜʘʨʴʷ 

ʀʩʬʘʨʠʥʩʢʠʡ ʨʘʡʦʥ 0,10 ï 0,18 

ʂʘʥʠʙʘʜʘʤʩʢʠʡ ʨʘʡʦʥ 0,07 ï 0,15 

ɻ. ɹʫʩʪʦʥ 0,12 ï 0,15 

ʐʘʭʨʠʩʪʘʥʩʢʠʡ ʨʘʡʦʥ 0,14 ï 0,20 

ɻʘʥʯʠʥʩʢʠʡ ʨʘʡʦʥ 0,16 ï 0,20 

ɻ. ɻʫʣʠʩʪʘʥ 0,11 ï 0,14 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4.9 

ɹ. ɻʘʬʫʨʦʚʩʢʠʡ ʨʘʡʦʥ 0,09 ï 0,18 

ʀʩʪʘʨʘʚʰʘʥʩʢʠʡ ʨʘʡʦʥ 0,14 ï 0,20 

ɿʘʬʘʨʘʙʘʜʩʢʠʡ ʨʘʡʦʥ 0,13 ï 0,20 

ʉʧʠʪʘʤʝʥʩʢʠʡ ʨʘʡʦʥ 0,11 ï 0,15 

ɼʞ.ʈʘʩʫʣʦʚʩʢʠʡ ʨʘʡʦʥ 0,09 ï 0,14 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 4.9, ʦʙʱʠʡ ʨʘʜʠʘʮʠʦʥʥʳʡ ʬʦʥ ʚ ʣʝʚʦʙʝʨʝʞʥʦʡ ʯʘʩʪʠ 

ʨʝʢʠ ʉʳʨʜʘʨʴʠ ʚ ʨʘʡʦʥʘʭ: ɼʞ. ʈʘʩʫʣʦʚʩʢʠʡ, ʉʧʠʪʘʤʝʥʩʢʠʡ, ɿʘʬʘʨʘʙʘʜʩʢʠʡ, ʀʩ-

ʪʘʨʘʚʰʘʥʩʢʠʡ, ɹ. ɻʘʬʫʨʦʚʩʢʠʡ, ɻʘʥʯʠʥʩʢʠʡ, ʐʘʭʨʠʩʪʘʥʩʢʠʡ, ʂʘʥʠʙʘʜʘʤʩʢʠʡ 

ʀʩʬʘʨʠʥʩʢʠʡ, ʛʦʨʦʜʘʭ ɻʫʣʠʩʪʘʥ ʠ ɹʫʩʪʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʚʝʣʠʯʠʥ 0.07-

0.20 ̍̋˔Ⱦ̘̃ ́.̒ ʅʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. ʉʳʨʜʘʨʴʷ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʛʦʨʦʜʦʚ  ʍʫʜʞʘʥʜ  

ʠ ʀʩʪʠʢʣʦʣ, ʧʦʩʸʣʢʦʚ ɸʜʨʘʩʤʘʥ ʠ ʂʘʥʩʘʡ, ʚ ɸʰʪʩʢʦʤ ʠ ʄʘʪʯʠʥʩʢʦʤ ʨʘʡʦʥʘʭ, ʘ 

ʪʘʢʞʝ ʚ ʶʞʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ  ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʄʦʛʦʣʪʘʫ  ʚʝʣʠʯʠʥʳ   ʦʙʱʝʛʦ ʨʘ-

ʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʩʦʩʪʘʚʠʣʠ 0.13-0.35 ̍ ̋˔Ⱦ̘̃ ́,̒ ʯʪʦ ʥʘ 40-50% ʚʳʰʝ ʘʥʘʣʦʛʠʯ-

ʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʣʝʚʦʙʝʨʝʞʴʷ ʨ. ʉʳʨʜʘʨʴʷ. ɼʘʥʥʘʷ ʨʘʜʠʘʮʠʦʥʥʘʷ ʘʥʦʤʘʣʠʷ, ʧʦ 

ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʟʘʚʠʩʠʪ ʦʪ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʘʤʠʥʩʢʦʛʦ  ʭʨʝʙʪʘ. 

ʅʘ ʨʠʩʫʥʢʝ 4.1 ʥʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʦʜʠʪʩʷ ʩʭʝʤʘʪʠʯʝʩʢʘʷ ʢʘʨʪʘ 

ʛʘʤʤʘ-ʧʦʣʷ ʦʪʚʘʣʦʚ ˉ 7 ʌɹʈ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ  ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʛʘʤʤʘ-

ʩʲʸʤʢʠ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ.  

ɺ ʦʪʚʘʣʘʭ ʚʩʝʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʦʪʤʝʯʘʝʪʩʷ ʩʜʚʠʛ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʙʘʣʘʥʩʘ 

ʤʝʞʜʫ ʫʨʘʥʦʤ ʠ ʨʘʜʠʝʤ ʚ ʩʪʦʨʦʥʫ ʨʘʜʠʷ, ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ 

ʚ ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʨʫʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ  ʚʩʝ ʧʨʦʪʝʢʘʶʱʠʝ ʬʠ-

ʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʠʟʚʣʝʯʝʥʠʝ ʫʨʘʥʘ, ʘ ʥʝ ʥʘ ʠʟʚʣʝʯʝ-

ʥʠʝ ʨʘʜʠʷ. 
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ʈʠʩʫʥʦʢ 4.1. ï ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʢʘʨʪʘ  ʛʘʤʤʘ-ʧʦʣʷ ʦʪʚʘʣʦʚ ˉ 7 ʌɹʈ 

ʉʨʝʜʠ ʚʩʝʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʩʝʚʝʨʘ ʊʘʜʞʠʢʠʩʪʘʥʘ ʛʘʤʤʘ-ʧʦʣʝ ʨʘʜʠʦʘʢʪʠʚ-

ʥʳʭ ʦʪʭʦʜʦʚ ʌɹʈ  ʠʤʝʝʪ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʄʕɼ. ɿʜʝʩʴ ʬʠʢʩʠʨʫʶʪʩʷ ʚʝ-

ʣʠʯʠʥʳ ʄʕɼ ʚ σȢυ τȢπ ̍̋˔Ⱦ̘̃ ́,̒ ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤʠ. ʅʘ ʪʝʨ-

ʨʠʪʦʨʠʷʭ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʦʚʦʜʠʣʠʩʴ ʟʘʤʝʨʳ ʩʫʤ-

ʤʘʨʥʳʭ ʚʳʙʨʦʩʦʚ ʨʘʜʦʥʘ, ʠ ʨʝʟʫʣʴʪʘʪʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʙʦʙʱʘʶʪʩʷ ʚ ʪʘʙʣʠʮʝ 

4.10. 

 

ʊʘʙʣʠʮʘ 4.10. ï ʇʦʢʘʟʘʪʝʣʠ ʩʫʤʤʘʨʥʳʭ ʚʳʙʨʦʩʦʚ ʨʘʜʦʥʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦ-

ʩʪʦʭʨʘʥʠʣʠʱ (*ʇʇʈ ï ʇʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʨʘʜʦʥʘ) 

ʍʨʘʥʠʣʠʱʝ 

*ʇʇʈ, 

ˎȾ̋̍ ̒ȟ 

ʇʣʦ-

ʱʘʜʴ, 

ρπ ̍  

ɺʳʙʨʦʩʳ Rn 

(ρπȟˎ Ⱦ̋̒  

ɺʳʙʨʦʩʳ Rn 

 ρπȟˎ Ⱦ̋̄ ̏ ̅

"ʌʘʙʨʠʢʘ ʙʝʜʥʳʭ 

ʨʫʜ" 
1.38 3.35 4.62 1.46 

I-II ʦʯʝʨʝʜʠ 1.38 24.7 34.086 10.75 

III  ʦʯʝʨʝʜʠ 1.25 11.0 13.75 4.34 

IV ʦʯʝʨʝʜʠ 1.38 18.76 25.89 8.17 

ɺʩʝʛʦ ʟʘ ʛʦʜ 24.72 
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4.4. ʈʘʜʠʘʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʫʨʘʥʦʚʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʅʘʤʠ ʪʘʢʞʝ ʜʘʥʘ ʦʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʜʣʷ 

ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʚʦʢʨʫʛ ʥʠʭ, ʚʳʧʦʣʥʝʥʦ ʨʘʟʜʝʣʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʥʘ ʥʝ-

ʩʢʦʣʴʢʦ ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʛʨʫʧʧ. ɼʣʷ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʩʝʚʝʨʝ 

ʨʝʩʧʫʙʣʠʢʠ, ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʭ ʢʦʤʧʣʝʢʩʥʦʛʦ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʤʦʥʠ-

ʪʦʨʠʥʛʘ.  

ʅʘʤʠ ʚʳʜʝʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶ-

ʱʝʛʦ ʚʙʣʠʟʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʜʣʷ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʘʜʠʘ-

ʮʠʦʥʥʳʭ ʨʠʩʢʦʚ ʜʣʷ ʵʪʠʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ. 

ɻʠʧʦʪʝʪʠʯʝʩʢʘʷ ʛʨʫʧʧʘ 1. ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʥʘʤʠ ʦʪʥʝʩʝʥʦ ʥʘʩʝʣʝʥʠʝ ʧʦʩʸʣ-

ʢʦʚ, ʞʠʚʫʱʠʭ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʣʸʢʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʭʨʘʥʠʣʠʱ ʨʘʜʠʦʘʢʪʠʚ-

ʥʳʭ ʦʪʭʦʜʦʚ, ʵʪʠ ʣʶʜʠ ʚʥʫʪʨʠ ʩʚʦʠʭ ʜʦʤʦʚ ʧʨʦʚʦʜʷʪ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ.  ʇʦʩʪʨʦ-

ʝʥʥʳʝ ʟʜʘʥʠʷ ʩʘʤʠ ʥʝ ʟʘʛʨʷʟʥʝʥʳ, ʪ.ʢ. ʥʘʩʝʣʝʥʠʝ ʧʨʠ ʠʭ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʝ ʠʩʧʦʣʴ-

ʟʦʚʘʣʦ ʟʘʛʨʷʟʥʸʥʥʳʝ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʩʪʨʦʡʤʘʪʝʨʠʘʣʳ ʩ ʪʝʨʨʠʪʦʨʠʠ  ʭʚʦʩʪʦʭʨʘ-

ʥʠʣʠʱ. ɼʣʷ ʧʠʪʴʝʚʳʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʫʞʜ ʵʪʠ ʞʠʪʝʣʠ  ʠʩʧʦʣʴʟʫʶʪ ʚʦʜʫ, ʢʦ-

ʪʦʨʫʶ ʙʝʨʫʪ  ʠʟ ʯʠʩʪʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʥʝ ʟʘʛʨʷʟʥʸʥʥʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʵʣʝʤʝʥ-

ʪʘʤʠ. 

ɻʠʧʦʪʝʪʠʯʝʩʢʘʷ ʛʨʫʧʧʘ 2. ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʥʘʤʠ ʦʪʥʝʩʝʥʦ ʥʘʩʝʣʝʥʠʝ ʧʦʩʸʣ-

ʢʦʚ, ʧʨʦʞʠʚʘʶʱʝʝ  ʘʥʘʣʦʛʠʯʥʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʛʨʫʧʧʝ 1. ʅʦ ʫ 

ʵʪʠʭ ʣʶʜʝʡ ʦʪʩʫʪʩʪʚʫʶʪ ʯʠʩʪʳʝ ʠʩʪʦʯʥʠʢʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʆʥʠ ʧʦʣʴʟʫʶʪʩʷ ʚʦ-

ʜʦʡ ʜʣʷ ʙʳʪʦʚʳʭ ʥʫʞʜ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʧʠʪʴʷ, ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʠʱʠ, ʚʳʪʝʢʘʶ-

ʱʝʡ  ʠʟ ʙʳʚʰʠʭ ʫʨʘʥʦʚʳʭ ʨʫʜʥʠʢʦʚ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʪʦʧʣʝʥʥʳʭ, ʵʪʫ ʞʝ 

ʚʦʜʫ ʥʘʩʝʣʝʥʠʝ ʚʳʥʫʞʜʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ  ʜʣʷ ʧʦʣʠʚʘ ʩʘʜʦʚ ʠ ʦʛʦʨʦʜʦʚ. 

ɻʠʧʦʪʝʪʠʯʝʩʢʘʷ ʛʨʫʧʧʘ 3. ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʥʘʤʠ ʦʪʥʝʩʝʥʦ ʥʘʩʝʣʝʥʠʝ ʧʦʩʸʣ-

ʢʦʚ, ʠʤʝʶʱʝʝ ʘʥʘʣʦʛʠʯʥʳʝ ʫʩʣʦʚʠʷ  ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʚʪʦʨʦʡ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ 

ʛʨʫʧʧʳ, ʪʦ ʝʩʪʴ ʥʝ ʠʤʝʶʪ ʯʠʩʪʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʆʥʠ ʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʙʳʪʦʚʳʭ 

ʥʫʞʜ - ʧʠʪʴʷ, ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʠʱʠ, ʜʣʷ ʧʦʣʠʚʘ ʩʘʜʦʚ ʠ ʦʛʦʨʦʜʦʚ ʚʦʜʦʡ, ʚʳʪʝʢʘ-

ʶʱʝʡ  ʠʟ ʙʳʚʰʠʭ ʫʨʘʥʦʚʳʭ ʨʫʜʥʠʢʦʚ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʪʦʧʣʝʥʥʳʭ. ʂʨʦʤʝ 

ʪʦʛʦ, ʦʥʠ, ʘʥʘʣʦʛʠʯʥʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʧʝʨʚʦʡ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʛʨʫʧʧʝ,  ʞʠʚʫʪ ʥʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʣʸʢʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʭʨʘʥʠʣʠʱ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ, ʠ 
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ʚʥʫʪʨʠ ʩʚʦʠʭ ʜʦʤʦʚ ʧʨʦʚʦʜʷʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ.  ʆʪʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʵʪʘ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʯʘʩʪʦ ʧʦʩʝʱʘʶʪ ʪʝʨʨʠʪʦʨʠʠ ʧʣʦʱʘʜʦʢ ʨʘʜʠʦʘʢʪʠʚ-

ʥʳʭ ʦʪʭʦʜʦʚ ʠ ʛʦʨʥʳʭ ʦʪʚʘʣʦʚ, ʠʤʝʶʱʠʭ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʟʘʛʨʷʟʥʝʥʠʷ   ʨʘʜʠʦʘʢ-

ʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʕʪʘ ʛʨʫʧʧʘ ʥʘʩʝʣʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʪʝʨʨʠ-

ʪʦʨʠʷʭ (ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʭ ʠ ʦʪʚʘʣʘʭ) ʚ ʩʨʝʜʥʝʤ ʧʦ ʜʚʘ ʯʘʩʘ ʚ ʩʫʪʢʠ, ʚʳʧʘʩʘʷ ʥʘ 

ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ. 

ɻʠʧʦʪʝʪʠʯʝʩʢʘʷ ʛʨʫʧʧʘ 4. ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʥʘʤʠ ʦʪʥʝʩʝʥʦ ʥʘʩʝʣʝʥʠʝ ʧʦʩʸʣ-

ʢʦʚ, ʘʥʘʣʦʛʠʯʥʦʝ ʛʠʧʦʪʝʪʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ 2 ʠ 3, ʦʥʠ ʧʦʣʴʟʫʶʪʩʷ ʰʘʭʪʥʳʤʠ ʚʦ-

ʜʘʤʠ ʜʣʷ ʙʳʪʦʚʳʭ ʥʫʞʜ ʠ ʧʦʣʠʚʘ ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʦʚ. ʆʪʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʪʦʤ, ʯʪʦ ʥʘʩʝʣʝʥʠʝ ʠʩʧʳʪʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ, ʪ.ʢ. 

ʜʦʤʘʰʥʠʡ ʩʢʦʪ, ʚʳʧʘʩʘʝʤʳʡ ʥʘ ʦʪʚʘʣʘʭ ʨʫʜʥʠʢʦʚ ʠ ʪʝʨʨʠʪʦʨʠʷʭ ʭʚʦʩʪʦʭʨʘʥʠ-

ʣʠ,ɦ ʜʣʷ ʚʦʜʦʧʦʷ ʠʩʧʦʣʴʟʫʝʪ ʜʨʝʥʘʞʥʳʝ ʚʦʜʳ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ, ʢʦʪʦʨʳʝ ʚ ʟʥʘ-

ʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʟʘʛʨʷʟʥʝʥʳ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʕʪʘ ʛʨʫʧʧʘ ʥʘʩʝʣʝʥʠʷ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʭ ʚ ʩʨʝʜʥʝʤ ʧʦ ʯʝʪʳʨʝ ʯʘʩʘ ʚ 

ʩʫʪʢʠ, ʚʳʧʘʩʘʷ ʥʘ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ, ʠ ʧʦ ʜʚʘ ʯʘʩʘ ʚ ʩʫʪʢʠ  

ʥʘ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʚʘʣʘʭ  ʙʳʚʰʠʭ ʨʫʜʥʠʢʦʚ. 

ɺ ʪʘʙʣʠʮʝ 4.11 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʝʙʳʚʘʥʠʷ ʛʨʫʧʧ 

ʥʘʩʝʣʝʥʠʷ ʠʟ ʯʝʪʳʨʝʭ  ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʛʨʫʧʧ ʥʘ ʫʨʘʥʩʦʜʝʨʞʘʱʠʭ ʦʙʲʝʢʪʘʭ ʚ ʟʦ-

ʥʘʭ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʦʙʣʫʯʝʥʠʷ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʪʘʙʣʠʮʝ 4.12 ʩʫʤʤʠʨʦʚʘʥʳ 

ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ, ʧʦʣʫʯʘʝʤʳʝ ʥʘʩʝʣʝʥʠʝʤ ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʛʨʫʧʧ 

ʚʩʣʝʜʩʪʚʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʛʨʷʟʥʸʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʚʦʜ. 

 

ʊʘʙʣʠʮʘ 4.11. - ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ 

ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʦʙʣʫʯʝʥʠʝʤ (ʯ/ʛʦʜ)  

ɻʨʫʧʧʳ 
ɺʙʣʠʟʠ ʭʚʦʩʪʦʭʨʘ-

ʥʠʣʠʱ 

ɺʙʣʠʟʠ ʦʪʚʘʣʦʚ 

ʨʫʜʥʠʢʦʚ 

ɺ ʧʦʤʝʱʝ-

ʥʠʷʭ 

ʉʥʘʨʫʞʠ 

ʟʜʘʥʠʡ 

ρ π π υψτπ ςωςπ 

ς π π υψτπ ςωςπ 

σ π χσπ υρρπ ςωςπ 

τ ρτφπ χσπ υρρπ ρτφπ 
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ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʧʦʣʫʯʘʝʤʳʭ ʥʘʩʝʣʝʥʠʝʤ ʜʦʟ ʦʙʣʫʯʝʥʠʷ  ʧʨʠʥʠʤʘʣʠʩʴ ʚʦ 

ʚʥʠʤʘʥʠʝ  ʨʘʟʣʠʯʥʳʝ ʢʨʠʪʝʨʠʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ï ʧʦʪʨʝʙʣʝʥʠʝ ʥʘʩʝ-

ʣʝʥʠʝʤ  ʥʘ ʜʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʚʢʣʶʯʘʷ ʬʨʫʢʪʳ ʠ ʦʚʦʱʠ; 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʦʟʦʚʳʭ ʥʘʛʨʫʟʦʢ ʣʠʤʠʪʦʚ ʛʦʜʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ  ʨʘʜʠʦʘʢʪʠʚʥʳʭ 

ʥʫʢʣʠʜʦʚ ʩ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʠ ʠʥʛʘʣʷʮʠʝʡ ʯʝʨʝʟ ʚʦʟʜʫʭ; ʜʦʧʫʩʪʠʤʳʝ ʦʙʲʸʤ-

ʥʳʝ ʘʢʪʠʚʥʦʩʪʠ ʚʦ ʚʜʳʭʘʝʤʦʤ ʚʦʟʜʫʭʝ; ʧʨʝʜʝʣʴʥʳʝ ʥʦʨʤʘʪʠʚʳ  ʜʣʷ ʥʘʩʝʣʝʥʠʷ 

ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʠʟ ʚʦʜʳ. 

 

ʊʘʙʣʠʮʘ 4.12. ï ɺʝʣʠʯʠʥʳ ʛʦʜʦʚʳʭ ʜʦʟ ʦʙʣʫʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʘʛʨʷʟʥʸʥʥʳʭ ʥʫʢʣʠʜʘʤʠ ʚʦʜ ʨʘʟʣʠʯʥʳʭ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ɺʦʜʥʳʝ ʠʩʪʦʯ-

ʥʠʢʠ 
ʇʫʪʠ ʦʙʣʫʯʝʥʠʷ 

ɼʦʟʳ, ̍˔Ⱦ̃̄ ̏̅ 

max min 

ɺʦʜʳ ʫʨʘʥʦʚʦʛʦ 

ʢʘʨʴʝʨʘ 
ʇʠʪʴʝʚʘʷ ʚʦʜʘ 1.7 0.94 

ɼʨʝʥʘʞʥʳʝ ʚʦʜʳ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ 

ʇʦʪʨʝʙʣʝʥʠʝ ʟʘʛʨʷʟʥʸʥʥʦʛʦ ʥʫʢʣʠ-

ʜʘʤʠ ʤʦʣʦʢʘ ʧʨʠ ʚʦʜʦʧʦʝ ʜʦʤʘʰ-

ʥʝʛʦ ʩʢʦʪʘ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʤʠ ʚʦ-

ʜʘʤʠ 

0.025 0.015 

ʇʦʪʨʝʙʣʝʥʠʝ ʟʘʛʨʷʟʥʸʥʥʦʛʦ ʥʫʢʣʠ-

ʜʘʤʠ ʤʷʩʘ 
0.014 0.0083 

ʐʘʭʪʥʳʝ ʚʦʜʳ 

ɺʦʜʘ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 1.3 0.82 

ʇʦʪʨʝʙʣʝʥʠʝ ʬʨʫʢʪʦʚ ʠ ʦʚʦʱʝʡ, ʧʦ-

ʣʠʚʘʝʤʳʭ ʟʘʛʨʷʟʥʸʥʥʳʤʠ ʚʦʜʘʤʠ 
0.11 0.066 

 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʙʳʣʦ  ʦʧʨʝʜʝʣʝʥʦ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʨʘʜʠʘ-

ʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʛʦʜʦʚʳʝ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ  

ʥʘʩʝʣʝʥʠʝʤ ʚ ʯʝʪʳʨʸʭ ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ (ʪʘʙʣʠʮʘ 4.13).  

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ,  ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʫʩʣʦʚʠʷ ʧʨʦʞʠʚʘʥʠʷ ʛʠʧʦʪʝʪʠʯʝ-

ʩʢʦʡ ʛʨʫʧʧʳ 1, ʝʸ ʥʘʩʝʣʝʥʠʝ ʧʦʣʫʯʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʦʟ ʦʙʣʫʯʝʥʠʷ, ʩʨʘʚʥʠ-

ʤʳʝ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʨʘʜʠʘʮʠʦʥʥʳʤ ʬʦʥʦʤ ʪʝʨʨʠʪʦʨʠʠ.  ɺ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ 
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ʛʨʫʧʧʝ 2 ʥʘʩʝʣʝʥʠʝ  ʠʤʝʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʦʟʦʚʳʝ ʥʘʛʨʫʟʢʠ  ʟʘ ʩʯʸʪ  ʫʧʦʪʨʝʙ-

ʣʝʥʠʷ ʚ ʧʠʱʫ ʬʨʫʢʪʦʚ ʠ ʦʚʦʱʝʡ, ʧʦʣʠʚʘʝʤʳʭ ʚʦʜʦʡ ʩ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʝʩʪʝ-

ʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ɽʈʅ). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʩʝʣʝʥʠʝ ʵʪʦʡ ʛʨʫʧʧʳ  ʧʦʣʫ-

ʯʘʝʪ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ ʩʚʝʨʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ, ʨʘʚʥʳʝ 

πȢπψ ̍˔Ⱦ̃̄ ̏Ȣ̅ 

 

ʊʘʙʣʠʮʘ 4.13.  - ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʛʦʜʦʚʳʝ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ ʦʪ ʨʘʟʣʠʯʥʳʭ ʨʘʜʠʘ-

ʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʦʣʫʯʘʝʤʳʝ  ʥʘʩʝʣʝʥʠʝʤ ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʛʨʫʧʧ 1-4 

̍˔Ⱦ̃̄ ̏ ̅

ɻʨʫʧʧʳ 

ɺ
ʦ
ʜ
ʘ

 

ʄ
ʷ
ʩ
ʦ
*

 

ʄ
ʦ
ʣ
ʦ
ʢ
ʦ
*
*

 

ʆ
ʚ
ʦ
ʱ
ʠ
*
*
*

 

ʄʕɼ ʥʘ 

ʦʪʚʘʣʘʭ 

ʨʫʜʥʠʢʦʚ 

ʄʕɼ ʥʘ 

ʭʚʦʩʪʦʭʨʘ-

ʥʠʣʠʱʘʭ 

Ɇ 

ρ π π π π π π π 

ς π π π πȟπψψ π π πȟπψψ 

σ ρȟσςπ π π πȟπψψ ρȟςωω π ςȟχ 

τ ρȟσςπ πȟπρρ πȟπςπ πȟπψψ ρȟςωω ρȟπχφ σȟψ 

ʇʨʠʤʝʯʘʥʠʝ: *ʤʷʩʦ, ʟʘʛʨʷʟʥʸʥʥʦʝ  ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʥʫʢʣʠʜʘʤʠ ʠʟ ʜʨʝ-

ʥʘʞʥʳʭ ʚʦʜ ʧʨʠ ʚʦʜʦʧʦʝ ʩʢʦʪʘ; 

**ʤʦʣʦʢʦ, ʟʘʛʨʷʟʥʸʥʥʦʝ  ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʥʫʢʣʠʜʘʤʠ ʠʟ ʜʨʝʥʘʞʥʳʭ 

ʚʦʜ ʧʨʠ 

ʚʦʜʦʧʦʝ ʩʢʦʪʘ; 

***ʦʚʦʱʠ, ʧʦʣʠʚʘʝʤʳʝ ʚʦʜʦʡ, ʟʘʛʨʷʟʥʸʥʥʦʡ ʝʩʪʝʩʪʚʝʥʥʳʤʠ 

ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ. 

 

ɼʣʷ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ 3 ʦʧʨʝʜʝʣʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʦʟʦʚʳʝ 

ʥʘʛʨʫʟʢʠ  ʩʚʝʨʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ, ʨʘʚʥʳʝ 2Ȣχ ̍˔Ⱦ̃̄ ̏ȟ̅  ʢʦʪʦ-

ʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʟʘ ʩʯʸʪ ʫʧʦʪʨʝʙʣʝʥʠʷ ʟʘʛʨʷʟʥʸʥʥʳʭ ʚʦʜ, ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʧʠʱʫ 
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ʬʨʫʢʪʦʚ ʠ ʦʚʦʱʝʡ, ʧʦʣʠʚʘʝʤʳʭ ʚʦʜʦʡ ʩ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩ-

ʭʦʞʜʝʥʠʷ (ɽʈʅ), ʥʘʭʦʞʜʝʥʠʷ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʚʨʝʤʝʥʠ  ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʭʚʦʩʪʦ-

ʭʨʘʥʠʣʠʱ ʠ ʦʪʚʘʣʦʚ ʙʳʚʰʠʭ ʨʫʜʥʠʢʦʚ.   

ɺ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʛʨʫʧʧʝ 4 ʥʘʩʝʣʝʥʠʝ ʧʦʣʫʯʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʦʟʦʚʳʝ 

ʥʘʛʨʫʟʢʠ  ʩʚʝʨʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ, ʨʘʚʥʳʝ 3Ȣψ ̍˔Ⱦ̃̄ ̏ȟ̅  ʢʦʪʦ-

ʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʟʘ ʩʯʸʪ ʫʧʦʪʨʝʙʣʝʥʠʷ ʟʘʛʨʷʟʥʸʥʥʳʭ ʚʦʜ; ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʧʠʱʫ 

ʬʨʫʢʪʦʚ ʠ ʦʚʦʱʝʡ, ʢʦʪʦʨʳʝ ʧʦʣʠʚʘʶʪʩʷ ʚʦʜʦʡ, ʩʦʜʝʨʞʘʱʝʡ ʨʘʜʠʦʥʫʢʣʠʜ rʝʩʪʝ-

ʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ɽʈʅ); ʫʧʦʪʨʝʙʣʝʥʠʷ ʤʦʣʦʢʘ ʠ ʤʷʩʘ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪ-

ʥʳʭ, ʢʦʪʦʨʳʝ ʚʳʧʘʩʘʶʪʩʷ ʥʘ ʟʘʛʨʷʟʥʸʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʪʝʨʨʠʪʦʨʠʷʭ  ʠ ʠʩ-

ʧʦʣʴʟʫʶʪ ʜʣʷ ʚʦʜʦʧʦʷ ʚʦʜʫ ʩ ʩʦʜʝʨʞʘʥʠʷʤʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ; ʥʘʭʦʞʜʝʥʠʷ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʷʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʠ ʦʪʚʘʣʘʭ ʙʳʚʰʠʭ ʨʫʜʥʠʢʦʚ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʸʥ-

ʥʦʛʦ ʚʨʝʤʝʥʠ.   

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶ-

ʱʝʛʦ ʥʘ ʙʣʠʟʢʦ ʨʩʧʦʣʦʞʝʥʥʳʭ ʢ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʤ ʪʝʨʨʠʪʦʨʠʷʭ, ʙʣʠʟʢʦ ʢ  ʫʨʘ-

ʥʦʚʳʤ ʢʘʨʴʝʨʘʤ ʠ ʦʪʚʘʣʘʤ ʙʳʚʰʠʭ ʨʫʜʥʠʢʦʚ, ʬʦʨʤʠʨʫʶʪʩʷ  ʚ ʙʦʣʴʰʝʡ ʯʘʩʪʠ  ʟʘ 

ʩʯʸʪ  ʚʥʝʰʥʝʛʦ ʦʙʣʫʯʝʥʠʷ (ʥʘʭʦʞʜʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʫʨʘʥʦʩʦ-

ʜʝʨʞʘʱʠʭ ʦʙʲʝʢʪʘʭ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʚʨʝʤʝʥʠ) ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʦʙʣʫʯʝʥʠʷ, 

ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʦʨʛʘʥʠʟʤʳ ʣʶʜʝʡ  ʩ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ, ʟʘʛʨʷʟʥʸʥʥʦʡ ʝʩʪʝʩʪʚʝʥ-

ʥʳʤʠ ʥʫʢʣʠʜʘʤʠ. 

 

4.5. ɽʩʪʝʩʪʚʝʥʥʳʝ ʨʘʜʠʦʥʫʢʣʠʜʳ ʚ ʧʦʯʚʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʘʨʝʘʣʘ  

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ɸʜʨʘʩʤʘʥ 

ʇʦʯʚʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʸʤʢʠʤ ʠ ʩʘʤʳʤ ʠʥʝʨʮʠʦʥʥʳʤ ʟʚʝʥʦʤ ʚ ʮʝʧʦʯʢʘʭ 

ʧʝʨʝʥʦʩʘ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. ɺʦ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʧʦʯʚʳ ʚʭʦʜʷʪ ʝʩʪʝʩʪʚʝʥʥʳʝ ʨʘʜʠʦ-

ʥʫʢʣʠʜʳ. ɹʳʣʠ ʠʟʫʯʝʥʳ ʩʦʜʝʨʞʘʥʠ ̫ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ 226Ra, 40K, 

232Th, ʧʦʪʦʤʫ, ʯʪʦ ʦʥʠ ʚʥʦʩʷʪ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʟʦʚʦʡ ʥʘʛʨʫʟʢʠ 

ʦʙʣʫʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ.   

ɺ ʨʘʙʦʪʘʭ ʤʥʦʛʠʭ ʘʚʪʦʨʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʤʠʛʨʘʮʠʠ ɽʈʅ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʧʦʯʚʘʭ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʶ ʜʦʟʳ ʠʟʣʫʯʝʥʠʷ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʚʣʠʷʥʠʷ ʥʘ ʥʝʸ ʧʨʠʨʦʜʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. 
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ʅʘʩʪʦʷʱʠʡ ʨʘʟʜʝʣ ʨʘʙʦʪʳ ʧʦʩʚʷʱʸʥ ʫʩʪʘʥʦʚʣʝʥʠʶ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ (ɽʈʅ) - 40K, 226Ra, 

232Th) ʚ ʧʦʯʚʘʭ ʚʦʢʨʫʛ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ɸʜʨʘʩʤʘʥ. 

ʄʝʩʪʘ ʦʪʙʦʨʘ ʧʨʦʙ ʙʳʣʠ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥ rʩ ʫʢʘʟʘʥʠʝʤ ʢʦʦʨʜʠʥʘʪʦʚ ʠʭ 

ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ (ʨʠʩʫʥʦʢ 4.2). ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠ-

ʣʠʩʴ ʣʝʪʦʤ ʠ ʦʩʝʥʴʁ  (ʠʶʥʴ - ʩʝʥʪʷʙʨʴ 2022 ʛ.). 

 

ʈʠʩʫʥʦʢ 4.2. - ʊʦʯʢʠ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ  ʧʦʯʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ɸʜʨʘʩʤʘʥ 

 

ʆʙʨʘʟʮʳ ʧʦʯʚʳ ʦʪʙʠʨʘʣʠʩʴ  ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ɻʆʉʊ 17.4.3.01-

2017, ʥʘ ʛʣʫʙʠʥʫ 25 ʩʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ.  ʂʘʞʜʳʡ ʦʙʨʘʟʝʮ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʧʦʜʛʦʪʘʚʣʠʚʘʣʩʷ ʚ ʪʦʯʢʝ ʦʪʙʦʨʘ, ʦʯʠʱʘʣʩʷ ʦʪ ʧʦʩʪʦʨʦʥʥʠʭ ʚʢʣʶʯʝʥʠʡ, ʢʦʨʥʝʡ 

ʨʘʩʪʝʥʠʡ, ʢʘʤʥʝʡ. ʀʟ ʧʦʣʫʯʝʥʥʦʛʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʙʲʸʤʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʙ-

ʨʘʟʮʘ  ʦʪʙʠʨʘʣʦʩʴ ʧʦ 1 ʣ (ʦʙʨʘʟʝʮ). ɼʘʣʝʝ ʦʙʨʘʟʝʮ ʧʦʯʚʳ ʚʳʩʫʰʠʚʘʣʩʷ  ʥʘ ʚʦʟʜʫʭʝ 

ʜʦ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʜʨʦʙʠʣʩʷ  ʚ ʜʨʦʙʠʣʢʝ, ʧʨʦʩʝʠʚʘʣʩʷ  ʩ ʧʦʤʦʱʴʶ 

ʩʠʪʘ  ʩ ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʡ ʥʝ ʙʦʣʝʝ 2 ʤʤ. 

ʆʙʨʘʟʮʳ ʧʦʜʚʝʨʛʘʣʠ ʨʘʜʠʦʣʦʛʠʯʝʩʢʦʤʫ ʠʟʤʝʨʝʥʠʶ, ʧʦʤʝʱʘʷ ʠʭ ʚ ʩʪʘʥ-

ʜʘʨʪʥʳʡ ʩʦʩʫʜ "ʄʘʨʠʥʝʣʣʠ" ʩ ʦʙʲʸʤʦʤ 1 ʣʠʪʨ. ɼʣʷ ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ  ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʛʘʤʤʘ-ʩʧʝʢʪʨʦʤʝʪʨ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ Genie-
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2000 ʧʨʦʠʟʚʦʜʩʪʚʘ  CANBERRA, ʘʥʘʣʠʟʳ  ʧʨʦʚʦʜʠʣʠ ʚ ʘʢʢʨʝʜʠʪʦʚʘʥʥʦʡ ʃʘʙʦ-

ʨʘʪʦʨʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʫʛ ɸʛʝʥʪʩʪʚʘ ʧʦ ʍɹʈʗ ʙʝʟʦʧʘʩʥʦʩʪʠ ʅɸʅ ʊʘʜʞʠʢʠ-

ʩʪʘʥʘ. ʈʘʜʠʦʥʫʢʣʠʜʥʳʡ ʩʦʩʪʘʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʘʭ 4.14 ʠ 4.15. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʢʪʠʚʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ 

ʧʦʯʚʳ ʚʦʢʨʫʛ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ɸʜʨʘʩʤʘʥ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʣʠ ʩʦʩʪʦʷʥʠʶ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ. ɺ ʥʝʢʦʪʦʨʳʭ ʝʛʦ ʤʝʩʪʘʭ ʠʤʝʶʪʩʷ 

ʥʘʨʫʰʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠ ʤʝʩʪʘ ʩʤʳʚʘ.  

ʊʘʙʣʠʮʘ 4.14. - ʉʦʜʝʨʞʘʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʤʘʪʝʨʠʘʣʝ ɸʜʨʘʩʤʘʥʩʢʦʛʦ ʭʚʦʩʪʦ-

ʭʨʘʥʠʣʠʱʘ ʠ ʧʦʯʚʘʭ ʧʨʠʣʝʛʘʶʱʝʛʦ ʢ ʥʝʤʫ ʧʦʩʸʣʢʘ 

ʈʘʜʠʦʥʫʢʣʠʜ 

ɸʫʜ., ɹʢ/ʢʛ 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʇʦʩʸʣʦʢ 

ʤʠʥʠʤʫʤ ʤʘʢʩʠʤʫʤ ʤʠʥʠʤʫʤ ʤʘʢʩʠʤʫʤ 

40K 535 1812 963 1734 

226Ra 2087 29677 114 4205* 

232Th 30 342 - - 

238U 118 1271 - 47 

ʇʨʠʤʝʯʘʥʠʝ: *ɸʥʦʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʭʚʦʩʪʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ, 

ʟʘʥʝʩʸʥʥʳʤ ʠʟ ʪʝʣʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ. 

ʈʝʟʫʣʪɹʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʫʤʤʘʨʥʳʝ 

ʘʢʪʠʚʥʦʩʪʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʧʦʯʚʘʭ ʚʦʢʨʫʛ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ɸʜʨʘʩʤʘʥ ʠʤʝʪʁ ùñöúþúüúñ ûüñîćĄñùôñ ÿýþìùúî÷ñùùćā 

ùúüø. éþô ðìùùćñ ûüôîñðñùć î þìí÷ôĂñ 4.15. Ýúï÷ìýùú ĉþôø ðìùùćø ýúðñü-

òìùôċ 226Ra î ûúăîìā ôýý÷ñðÿñøúõ þñüüôþúüôô ûúöìóì÷, ăþú ðìùùćõ ûúöìóì-

þñ÷Ĉ  îìüĈôüÿñþ î ðúýþìþúăùú Ąôüúöôā ûüñðñ÷ìā (üôýÿùúö 4.3) ô ùìāúðôþýċ 

ùì ÿüúîùñ 149-8570 Íö/öï. Ûüô ĉþúø, úíùìüÿòñùć ìùúøì÷Ĉùćñ øìöýôøì÷Ĉùćñ 

óùìăñùôċ ÿðñ÷Ĉùúõ ìöþôîùúýþô 226Ra î ûúăîìā þñüüôþúüôõ í÷ôó÷ñòìąôā ûú-

ýČ÷öúî. éþú ýîċóìùú ýú ýøćîúø āîúýþúîúïú øìþñüôì÷ì ôó þñ÷ì üìðôúìöþôî-

ùúïú āîúýþúāüìùô÷ôąì Ìðüìýøìù ýñ÷ñîćøô ûúþúöìøô. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʦʪʤʝʯʘʝʪʩʷ  ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʘʟ-

ʙʨʦʩ ʚʝʣʠʯʠʥ ʫʜʝʣʴʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ ʢʘʣʠʷ-40. ʊʘʢ, ʜʣʷ ʧʝʨʚʠʯʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ 
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ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ-40  ʚ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʢʠʩʣʳʭ ʧʦʨʦʜʘʭ, ʚ ʯʘʩʪʥʦʩʪʠ,  ʛʨʘʥʠʪʘʭ, 

ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʚʳʩʦʢʠʤ. ɼʣʷ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʤʘʢʩʠʤʘʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ 40K 

ʦʪʤʝʯʝʥʳ ʜʣʷ ʩʣʘʥʮʝʚʳʭ ʠ ʧʝʩʯʘʥʳʭ ʧʦʨʦʜ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʤʘʢʩʠʤʘʣʴʥʳʝ ʢʦ-

ʣʠʯʝʩʪʚʘ 40K ʜʦʩʪʠʛʘʶʪ 8.6Ŀ103 ɹʢ/ʢʛ. ɺ ʩʫʧʝʩʯʘʥʠʢʘʭ, ʘʣʣʶʚʠʘʣʴʥʳʭ  ʠ ʧʝʩʯʘ-

ʥʳʭ ʧʦʯʚʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʜʝʨʞʘʥʠʝ 40K ʤʠʥʠʤʘʣʴʥʦ, ʪʘʢʞʝ ʢʘʢ ʠ ʚ ʧʦʯʚʘʭ ʩ 

ʧʨʦʤʳʚʥʳʤ ʚʦʜʥʳʤ ʨʝʞʠʤʦʤ. 40K ʣʝʛʢʦ ʦʢʠʩʣʷʶʱʠʡʩʷ ʱʝʣʦʯʥʦʡ ʤʝʪʘʣʣ, ʦʙʨʘ-

ʟʫʶʱʠʡ ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ. 

ʊʘʙʣʠʮʘ 4.15. - ʉʫʤʤʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʧʦʯʚ ʚʦʢʨʫʛ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ɸʜʨʘʩʤʘʥ 

ɼʘʣʴʥʦʩʪʴ 

ʦʪ ʮʝʥʪʨʘ 

ʭʚʦʩʪʦʭʨʘ-

ʥʠʣʠʱʘ, ʤ 

ɿʥʘʯʝʥʠʝ  

ʉʫʤʤʘʨʥʘʷ ʘʢ-

ʪʠʚʥʦʩʪʴ, ɹʢ/ʢʛ 

ɸʫʜ., ɹʢ/ʢʛ 

ʘʣʴʬʘ ʙʝʪʘ 40K 226Ra 228Th 238U 

50 

ʤʠʥʠʤʫʤ 24,75 12,88 865,6 186,2 ʥʝ ʦʙʥ. ʥʝ ʦʙʥ. 

ʤʘʢʩʠʤʫʤ 161,31 143,48 1338,1 8570,5 9697,3 811,1 

ʩʨʝʜʥʠʝ 61,10 60,8 1024,19 1569,76 1335,96 116,21 

100 

ʤʠʥʠʤʫʤ 26,57 16,76 1107,2 184,3 ʥʝ ʦʙʥ. ʥʝ ʦʙʥ. 

ʤʘʢʩʠʤʫʤ 162,66 88,91 1365,5 8386,2 7388,1 313,2 

ʩʨʝʜʥʠʝ 60,47 59,95 1197,5 1817,38 1309,73 39,15 

200 

ʤʠʥʠʤʫʤ 35,69 28,40 1107,1 162,7 ʥʝ ʦʙʥ. ʥʝ ʦʙʥ. 

ʤʘʢʩʠʤʫʤ 167,95 147,08 1431,5 4205,5 2285,1 ʥʝ ʦʙʥ. 

ʩʨʝʜʥʠʝ 86,05 82,40 1244,9 1048,5 285,63 ʥʝ ʦʙʥ. 

400 

ʤʠʥʠʤʫʤ 43,08 23,55 963,6 ʥʝ ʦʙʥ ʥʝ ʦʙʥ ʥʝ ʦʙʥ 

ʤʘʢʩʠʤʫʤ 160,04 102,31 1734,0 756,7 499,4 47,1 

ʩʨʝʜʥʠʝ 91,71 67,97 1238,44 269,73 62,42 5,88 

800 

ʤʠʥʠʤʫʤ 85,95 46,33 1021,4 114,1 ʥʝ ʦʙʥ. ʥʝ ʦʙʥ. 

ʤʘʢʩʠʤʫʤ 159,49 149,73 8609,6 293,9 ʥʝ ʦʙʥ. ʥʝ ʦʙʥ. 

ʩʨʝʜʥʠʝ 124,0 92,0 2134,6 149,21 ʥʝ ʦʙʥ ʥʝ ʦʙʥ 
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ʈʠʩʫʥʦʢ 4.3. - ʋʜʝʣʴʥʳʝ ʘʢʪʠʚʥʦʩʪʠ ɽʈʅ ʚ ʧʨʦʙʘʭ ʧʦʯʚ, ʦʪʦʙʨʘʥʥʳʭ ʚʦʢʨʫʛ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ɸʜʨʘʩʤʘʥ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ: ʘ) 50 ʤ; 

ʙ) 100 ʤ; ʚ) 200 ʤ; ʛ) 400 ʤ; ʜ) 800 ʤ ʦʪ ʮʝʥʪʨʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ 

 

ʅʘ ʨʠʩʫʥʢʝ 4.4 ʧʨʠʚʦʜʷʪʩʷ ʩʫʤʤʘʨʥʳʝ Ŭ-  ʠ ɓ-ʘʢʪʠʚʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʧʦʯʚ, 

ʢʦʪʦʨʳʝ ʦʪʙʠʨʘʣʠʩʴ  ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʚʦʢʨʫʛ ʭʨʘʥʠʣʠʱʘ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ 

ɸʜʨʘʩʤʘʥʚ ʪʦʯʢʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʮʝʥʪʨʘ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ. 
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ɺ ʮʝʣʦʤ, ʦʮʝʥʢʘ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʦʯʚʝʥʥʳʭ ʧʦʢʨʦʚʘʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʘʜʠʦ-

ʥʫʢʣʠʜʦʚ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘ-

ʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʤʠʛʨʘʮʠʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠʟ ʨʘʜʠʦʘʢʪʠʚ-

ʥʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ,  ʠ ʜʣʷ ʨʘʩʯʸʪʦʚ ʜʦʟ ʦʙʣʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʘʩʝʣʝʥʠʝ ʧʦʣʫ-

ʯʘʝʪ ʦʪ ʧʨʠʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠʟʣʫʯʝʥʠʡ. 

 

ʈʠʩʫʥʦʢ 4.4. - ʉʫʤʤʘʨʥʳʝ ʘʣʴʬʘ- ʠ ʙʝʪʘ-ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʙ ʧʦʯʚ, ʦʪʦʙʨʘʥʥʳʭ 

ʚʦʢʨʫʛ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ɸʜʨʘʩʤʘʥ ʥʘ ʨʘʟʣʠʯʥʳʭ  ʨʘʩʩʪʦʷʥʠʷʭ: 

ʘ) 50 ʤ; ʙ) 100 ʤ; ʚ) 200 ʤ; ʛ) 400 ʤ; ʜ) 800 ʤ ʦʪ ʮʝʥʪʨʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ. 

 

4.6. ʈʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʘ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ  

ʫʨʘʥʦʚʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ 

ɼʘʸʪʩʷ ʦʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ ʫʨʘʥʦʚʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʊʘ-

ʜʞʠʢʠʩʪʘʥʘ. ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʚʢʣʶʯʘʝʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦʚʝʜʝʥʠʝ  

ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ, ʪʘʢʞʝ ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʶ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ 
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ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʝʡ ʦʧʘʩʥʦʩʪʠ ʠ ʢʦʥʪʨʦʣʷ ʥʘʜ ʚʦʟʜʝʡʩʪʚʠʝʤ. ʈʘʜʠʘʮʠʦʥʥʳʡ ʤʦ-

ʥʠʪʦʨʠʥʛ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʚʢʣʶʯʘʝʪ ʪʘʢʞʝ ʨʘʜʦʥʦʚʳʡ ʘʥʘʣʠʟ ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦ-

ʩʪʦʭʨʘʥʠʣʠʱ, ʩʦʩʪʦʷʥʠʝ ʧʦʢʨʳʪʠʷ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʠ ʜʨ. 

ʆʙʩʫʞʜʘʶʪʩʷ ʜʘʥʥʳʝ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʊʘ-

ʜʞʠʢʘʠʩʪʘʥʘ -  ɼʠʛʤʘʡ, ʛʛ. ʀʩʪʠʢʣʦʣ, ɹʫʩʪʦʥ, ʧʦʩ. ɸʜʨʘʩʤʘʥ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ɼʠʛʤʘʡ  ʚ ʨʘʟʣʠʯʥʳʭ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʩʨʝʜ-

ʥʠʝ ʤʦʱʥʦʩʪʠ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʜʦʟ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ 20-60 ̍̋˔Ⱦ̘̃ ́,̒ ʚʝʣʠʯʠʥʳ 

ʦʙʲʸʤʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ ʨʘʜʦʥʘ-222, ʠʟʤʝʨʝʥʥʳʝ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʥʘʜ ʧʦʚʝʨʭ-

ʥʦʩʪʴʶ  ʦʧʨʝʜʝʣʝʥʳ ʚ 200-1000 ɹʢ/ʤ3. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʭʚʦʩʪʦʚʦʤ ʤʘʪʝʨʠʘʣʝ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʚʝʣʠʯʠʥʳ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫʨʘʥʘ  ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 

820-980 ɹʢ ʥʘ ʢʠʣʦʛʨʘʤʤ, ʘ ʨʘʜʠʷ - 7250-7620 ɹʢ ʥʘ ʢʠʣʦʛʨʘʤʤ.  ʉʨʝʜʥʠʝ ʟʥʘʯʝ-

ʥʠʷ ʛʦʜʦʚʳʭ ʜʦʟ ʦʙʣʫʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʨʦʞʠʚʘʝʪ  ʥʘ ʨʘʟʣʠʯʥʳʭ ʪʝʨʨʠ-

ʪʦʨʠʷʭ ʨʝʩʧʫʙʣʠʢʠ, ʙʳʣʠ ʚʳʯʠʩʣʝʥʳ  ʧʨʠ ʫʯʸʪʝ ʨʘʟʣʠʯʥʳʭ ʨʘʜʠʘʮʠʦʥʥʳʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʠ ʬʘʢʪʦʨʦʚ. 

ʆʜʥʠʤ ʠʟ ʠʟʚʝʩʪʥʳʭ ʩʧʦʩʦʙʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʣʷ ʦʮʝʥʢʠ ʨʘʜʠʘʮʠʦʥʥʦʡ 

ʦʙʩʪʘʥʦʚʢʠ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʪʝʨʨʠʪʦʨʠʡ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʟʘʛʨʷʟʥʝʥʠʶ ʨʘʟʣʠʯ-

ʥʳʤʠ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ, ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʡ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʵʪʘʧʦʚ - 

ʦʪʙʦʨ ʦʙʨʘʟʮʦʚ  ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʘ,  

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʝ ʥʫʢʣʠʜʦʚ, ʠʭ ʚʳʜʝʣʝʥʠʝ ʠ ʦʯʠʩʪʢʘ, ʤʝʪʦʜʳ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʦʙʨʘʟʮʘʭ. ʅʦ ʚ ʜʘʥʥʦʤ ʩʧʦʩʦʙʝ ʥʝ 

ʫʯʠʪʳʚʘʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝ ʚ ʧʨʠʨʦʜʥʳʭ ʩʨʝʜʘʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʠʩʭʦʜʷ ʠʟ 

ʯʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ 

ʨʝʞʠʤʝ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʘʩʘʶʱʫʶʩʷ ʩʦʩʪʦʷʥʠʡ ʦʪʜʝʣʴʥʳʭ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʚ ʮʝʣʦʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɹʦʣʝʝ ʧʨʠʙʣʠʞʸʥʥʳʤ ʩʧʦʩʦʙʦʤ (ʧʨʦʪʦʪʠʧʦʤ) ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʧʦʩʦʙ ʨʘ-

ʜʠʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʝʛʠʦʥʦʚ, ʢʦʪʦʨʳʡ ʟʘʢʣʶ-

ʯʘʝʪʩʷ  ʚ ʩʣʝʜʫʶʱʝʤ: ʦʪʙʦʨ ʦʙʨʘʟʮʦʚ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʧʦʜʛʦʪʦʚʢʘ ʦʙʨʘʟ-

ʮʦʚ ʢ ʧʨʦʚʝʜʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʘʥʘʣʠʟʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʚ ʦʙ-

ʨʘʟʮʘʭ ʩʦʜʝʨʞʘʥʠʡ ʪʝʭʥʦʛʝʥʥʳʭ ʠ  ʧʨʠʨʦʜʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 
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ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʕʪʦʪ ʩʧʦʩʦʙ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʳʰʝʧʨʠʚʝʜʸʥ-

ʥʦʛʦ ʪʝʤ, ʯʪʦ ʚ ʥʸʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ  ʧʨʦʚʦʜʷʪ ʦʪʙʦʨ ʦʙʨʘʟʮʦʚ ʧʦʯʚʝʥʥʳʭ ʧʦ-

ʢʨʦʚʦʚ, ʪʝʭʥʦʛʝʥʥʳʭ ʧʦʯʚ, ʦʙʨʘʟʮʦʚ ʨʘʟʣʠʯʥʳʭ ʚʦʜ (ʧʦʚʝʨʭʥʦʩʪʥʳʭ, ʧʦʜʟʝʤ-

ʥʳʭ), ʘʪʤʦʩʬʝʨʥʳʭ ʚʳʧʘʜʝʥʠʡ ʠ ʜʨʫʛʠʭ. 

ʆʜʥʘʢʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʩʧʦʩʦʙ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʦʩʥʦʚʥʳʤʠ ʷʚʣʷʶʪʩʷ: ʨʘʜʠʘʮʠʦʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʨʝʛʠʦʥʘʭ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ,  ʥʦ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ  ʦʧʨʝʜʝʣʝʥʠʝ ʜʦʟʦʚʳʭ 

ʥʘʛʨʫʟʦʢ, ʧʦʣʫʯʘʝʤʳʭ ʥʘʩʝʣʝʥʠʝʤ ʵʪʦʛʦ ʨʝʛʠʦʥʘ, ʥʝ ʚʢʣʶʯʝʥʘ ʦʮʝʥʢʘ ʚʥʫʪʨʝʥ-

ʥʠʭ ʵʬʬʝʢʪʠʚʥʳʭ ʜʦʟ ʦʙʣʫʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ  ʧʨʠ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʠʟʤʝʨʝʥʠʷʭ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʦʙʲʸʤʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʳʣʠ. 

ʊʘʢʞʝ ʥʝʜʦʩʪʘʪʦʢ ʩʧʦʩʦʙʘ ʚʳʨʘʞʘʝʪʩʷ  ʚ ʦʪʩʫʪʩʪʚʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʜʝʨʞʘʥʠʷ 

ʨʘʜʦʥʘ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʩʧʦʩʦʙ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʭʨʘʥʠʣʠʱ 

ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ  ʠʤʝʝʪ ʪʘʢʞʝ ʦʪʣʠʯʠʷ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʠʩʧʦʣʥʝʥʠʠ, ʚ 

ʥʸʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʨʘʜʦʥʘ  ʚ ʚʦʟʜʫʭʝ ʥʘʜ ʧʦ-

ʚʝʨʭʥʦʩʪʴʶ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ,  ʦʧʨʝʜʝʣʝʥʠʝ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʚʝʣʠʯʠʥ 

ʫʜʝʣʴʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʘ ʪʘʢʞʝ  ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʲʸʤʥʳʭ ʢʦʥʮʝʥ-

ʪʨʘʮʠʡ ʧʳʣʠ  ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʭʨʘʥʠʣʠʱʘ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ. 

ɼʦʩʪʠʯʴ ʫʢʘʟʘʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʦ-

ʩʦʙʘ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʭʨʘʥʠʣʠʱ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦ-

ʜʦʚ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʦʪʙʦʨ ʦʙʨʘʟʮʦʚ  ʨʘʜʦʥʘ ʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʩ ʨʘʜʠʦ-

ʘʢʪʠʚʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʤʦʥʠʪʦʨʠʥʛ, ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʜʨʝʥʘʞʥʳʭ ʚʦʜ, ʧʦʯʚʝʥ-

ʥʦʛʦ ʧʦʢʨʦʚʘ, ʚ ʮʝʣʦʤ ʩʦʩʪʦʷʥʠʷ ʧʦʢʨʳʪʠʡ. 

ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʭʨʘʥʠʣʠʱ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ 

ʚʢʣʶʯʘʝʪ ʩʙʦʨ ʜʘʥʥʳʭ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʪʦʯʢʘʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʚ ʵʪʠʭ ʪʦʯʢʘʭ ʵʢʩʭʘʣʷʮʠʠ ʨʘʜʦʥʘ, ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ ʠ ʚʦʜʳ ʥʝʧʨʝʨʳʚʥʦ ʢʘʞʜʳʡ ʤʝʩʷʮ (ʝʞʝʤʝʩʷʯʥʳʡ ʤʦʥʠʪʦʨʠʥʛ). ʇʝʨʝʜ 

ʚʳʧʦʣʥʝʥʠʝʤ ʠʟʤʝʨʝʥʠʡ ʠ ʦʪʙʦʨʘ ʧʨʦʙ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʦʚ ʦʙʲʝʢʪʘ ʠ ʝʛʦ 

ʦʢʨʫʞʘʶʱʠʭ ʫʩʣʦʚʠʡ ʤʝʩʪʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ. 
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ʀʟʤʝʨʝʥʠʝ ʨʘʜʦʥʘ-222 ʧʨʦʚʦʜʷʪ ʩ ʧʦʤʦʱʴʶ ʨʘʜʦʥʦʤʝʪʨʦʚ ʠʣʠ ʘʣʴʬʘ-ʨʘ-

ʜʠʦʤʝʪʨʦʚ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʢʘʭ ʚʦʢʨʫʛ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʠ ʥʘ 

ʤʝʩʪʘʭ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʣʶʜʝʡ ʠʟ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ, ʫʢʘʟʘʥʥʳʭ ʥʠʞʝ. ʀʟ-

ʤʝʨʝʥʠʝ ʧʨʦʚʦʜʷʪ ʪʨʠ ʨʘʟʘ ʚ ʪʝʯʝʥʠʠ 60 ʤʠʥʫʪ. ɺ ʢʘʞʜʦʡ ʪʦʯʢʝ ʧʨʦʚʦʜʷʪʩʷ ʠʟ-

ʤʝʨʝʥʠʷ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʨʘʚʥʦʚʝʩʥʦʡ ʦʙʲʸʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʜʦʥʘ (ʕʈʆɸ) ʚ ʝʜʠ-

ʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ  ɹʢ/ʤ3. ʇʦʣʫʯʝʥʥʳʝ ʚʝʣʠʯʠʥʳ ʕʈʆɸ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʦʮʝʥʢʠ 

ʜʦʟ ʦʙʣʫʯʝʥʠʷ ʧʦ ʤʝʪʦʜʠʢʝ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪʩʷ ʥʠʞʝ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ  ʨʘʜʦ-

ʥʦʚʦʡ ʥʘʛʨʫʟʢʠ ʚ ʨʘʟʣʠʯʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʝʢʦʚʳʝ 

ʜʝʪʝʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʦʜʝʨʞʘʥʠʝ ʨʘʜʦʥʘ. ʊʨʝʢʦʚʳʝ ʜʝʪʝʢʪʦʨʳ ʫʩʪʘʥʘʚʣʠ-

ʚʘʶʪʩʷ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʢʘʭ ʠ ʠʟʤʝʨʷʶʪʩʷ ʢʘʞʜʳʝ 3 ʤʝʩʷʮʘ, ʯʪʦ ʠʤʝʝʪ ʙʦʣʝʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʪʦʯʥʳʝ ʠʟʤʝʨʝʥʠʷ. 

ʀʟʤʝʨʝʥʠʝ ʤʦʱʥʦʩʪʠ ʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʜʦʟʳ ʧʨʦʚʦʜʠʪʩʷ ʩʮʠʥʪʠʣʣʷʮʠʦʥ-

ʥʳʤ ʜʝʪʝʢʪʦʨʦʤ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʢʘʭ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʤ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʟʘʧʠʩʳʚʘʶʪʩʷ ʠ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʝʜʠʥʠʮʘʭ 

ʤʠʢʨʦʟʠʚʝʨʪʘʭ ʚ ʯʘʩ (ʤʢ3ʚ/ʯʘʩ). 

ʇʨʦʙʳ ʧʦʯʚ ʦʪʙʠʨʘʶʪʩʷ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʢʘʭ (ʥʘ ʛʨʘʥʠʮʝ ʨʘʜʠʦʘʢʪʠʚ-

ʥʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʠ ʚʦʢʨʫʛ ʥʝʸ) ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʥʪʘ ʠ ʚ ʛʣʫʙʠʥʫ 30 ʩʤ. ʀʟ 

ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ  ʫʜʘʣʷʶʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʫʪʸʤ  ʢʦʨʥʠ ʨʘʩʪʝʥʠʡ ʠ ʢʘʤʥʠ. ʂʘʞ-

ʜʳʡ ʦʙʨʘʟʝʮ  ʩʦʩʪʘʚʣʷʝʪ  ʧʨʠʤʝʨʥʦ 2-4 ʢʠʣʦʛʨʘʤʤʘ. ʆʙʨʘʟʮʫ ʧʨʠʩʚʘʠʚʘʶʪ ʥʦʤʝʨ 

ʠ  ʜʘʣʝʝ ʦʪʧʨʘʚʣʷʶʪ ʥʘ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʫ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙ-

ʨʘʟʮʳ ʧʦʯʚʳ  ʧʨʠ Ὕ = 15-200Áʉ, ʚʳʩʫʰʝʥʥʳʝ ʦʙʨʘʟʮʳ  ʠʟʤʝʣʴʯʘʶʪʩʷ  ʚ ʦʜʥʦ-

ʨʦʜʥʳʡ ʧʦʨʦʰʦʢ ʩ ʨʘʟʤʝʨʘʤʠ ʯʘʩʪʠʮ <0.5 ʤʤ. ʀʟ ʛʦʪʦʚʭr ʧʨʦʙ ʦʪʙʠʨʘʶʪʩʷ ʘʣʠʢ-

ʚʦʪʳ, ʚ ʢʦʪʦʨʳʭ ʜʣʷ ʧʦʯʚ ʦʧʨʝʜʝʣʷʶʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ɔ-ʠʟʣʫʯʘʶʱʠʭ ʨʘʜʠʦʥʫʢʣʠ-

ʜʦʚ, ʘ ʪʘʢʞʝ  ʚʝʣʠʯʠʥʳ ʩʫʤʤʘʨʥʳʭ Ŭ- ʠ ɓ-ʘʢʪʠʚʥʦʩʪʝʡ ʧʦʯʚ. 

ʀʟʤʝʨʝʥʠʷ ʩʫʤʤʘʨʥʦʡ ʘʣʴʬʘ- ʠ ʙʝʪʘ-ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʤʘ-

ʣʦʬʦʥʦʚʳʭ ʘʣʴʬʘ-ʙʝʪʘ ʨʘʜʠʦʤʝʪʨʘʭ ʩ ʠʦʥʠʟʘʮʠʦʥʥʦʡ ʢʘʤʝʨʦʡ ʠ  ʧʦʣʫʧʨʦʚʦʜʥʠ-

ʢʦʚʳʤ  ʠʣʠ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʤ ʜʝʪʝʢʪʦʨʦʤ, ʧʦ ʤʝʪʦʜʠʢʘʤ, ʦʧʠʩʘʥʥʳʤ ʚ ʜʦʢʫ-

ʤʝʥʪʘʮʠʠ ʢ ʵʪʠʤ ʧʨʠʙʦʨʘʤ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʷʶʪʩʷ  ʚ ʩʪʘʥʜʘʨʪ-

ʥʳʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ - ʙʝʢʢʝʨʝʣʴ ʥʘ ʢʠʣʦʛʨʘʤʤ ˎȾ̋̋  ̄  ʠ ʩʦʭʨʘʥʷʶʪʩʷ ʚ 

ʙʘʟʝ ʜʘʥʥʳʭ ʧʨʠʙʦʨʘ.  
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ʆʪʙʦʨ ʦʙʨʘʟʮʦʚ ʚʦʜʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ  ʚ ʪʦʯʢʘʭ ʤʦʥʠʪʦʨʠʥʛʘ ʠʟ ʜʦʩʪʫʧʥʳʭ 

ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʠʤʝʶʱʠʭʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʭʨʘʥʠʣʠʱʘ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦ-

ʜʦʚ ʠʣʠ ʥʘ ʙʣʠʟʣʝʞʘʱʠʭ ʪʝʨʨʠʪʦʨʠʷʭ. ɺʦʜʥʳʝ ʠʩʪʦʯʥʠʢʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʤʦ-

ʛʫʪ ʙʳʪʴ ʜʚʫʭ ʪʠʧʦʚ ï ʚʦ-ʧʝʨʚʳʭ, ʵʪʦ  ʧʦʜʟʝʤʥʳʝ ʚʦʜʥʳʝ ʠʩʪʦʯʥʠʢʠ (ʨʦʜʥʠʢʠ, 

ʩʢʚʘʞʠʥʳ), ʚʦ-ʚʪʦʨʳʭ, ʥʘʟʝʤʥʳʝ ʚʦʜʥʳʝ ʠʩʪʦʯʥʠʢʠ (ʨʝʯʢʠ, ʨʫʯʴʠ).ɸʥʘʣʠʟ ʚʦʜʳ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɺ ʧʣʘʩʪʠʢʦʚʳʝ ʸʤʢʦʩʪʠ ʦʪʙʠʨʘʶʪ ʦʙʨʘʟʮʳ 

ʚʦʜʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 2-5 ʣʠʪʨʦʚ, ʜʦʙʘʚʣʷʶʪ ʚ ʢʘʞʜʫʶ ʸʤʢʦʩʪʴ  ʜʣʷ ʢʦʥʩʝʨʚʘʮʠʠ 

ʘʟʦʪʥʫʶ ʢʠʩʣʦʪʫ ʠ  ʧʣʦʪʥʦ ʟʘʢʨʳʚʘʶʪ  ʧʨʦʙʢʘʤʠ.  ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʝʨʝʜ ʢʦʥ-

ʩʝʨʚʘʮʠʝʡ ʦʙʨʘʟʮʳ  ʦʯʠʱʘʶʪ ʦʪ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʤʝʩʝʡ, ʪʚʸʨʜʳʭ ʦʩʘʜʢʦʚ. ʂʘʞ-

ʜʳʡ ʦʙʨʘʟʝʮ ʤʘʨʢʠʨʫʝʪʩʷ, ʦʪʧʨʘʚʣʷʝʪʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʶ, ʛʜʝ ʧʨʦʚʦʜʷʪʩʷ ʝʛʦ ʜʘʣʴ-

ʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʀʟʤʝʨʝʥʠʷ ʩʫʤʤʘʨʥʦʡ ʘʣʴʬʘ- ʠ ʙʝʪʘ- ʘʢʪʠʚʥʦʩʪʠ ʚʦʜʳ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʤʘ-

ʣʦʬʦʥʦʚʳʭ ʘʣʴʬʘ-ʙʝʪʘ ʨʘʜʠʦʤʝʪʨʘʭ ʩ ʠʦʥʠʟʘʮʠʦʥʥʦʡ ʢʘʤʝʨʦʡ ʠ  ʧʦʣʫʧʨʦʚʦʜʥʠ-

ʢʦʚʳʤ  ʠʣʠ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʤ ʜʝʪʝʢʪʦʨʦʤ, ʧʦ ʤʝʪʦʜʠʢʘʤ, ʦʧʠʩʘʥʥʳʤ ʚ ʜʦʢʫ-

ʤʝʥʪʘʮʠʠ ʢ ʵʪʠʤ ʧʨʠʙʦʨʘʤ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʷʶʪʩʷ  ʚ ʩʪʘʥʜʘʨʪ-

ʥʳʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ - ˎȾ̋̋  ̄ʠʣʠ  ˎȾ̋̌ ̉̓̑ ʠ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʨʠʙʦʨʘ.  

ʀʟʤʝʨʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ɔ-ʠʟʣʫʯʘʶʱʠʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʚʦʜʥʳʭ ʠʩʪʦʯ-

ʥʠʢʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ɔ-ʩʧʝʢʪʨʦʤʝʪʨʘʭ ʩ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʤ  ʠʣʠ ʩʮʠʥʪʠʣ-

ʣʷʮʠʦʥʥʳʤ ʜʝʪʝʢʪʦʨʦʤ, ʧʦ ʤʝʪʦʜʠʢʘʤ, ʦʧʠʩʘʥʥʳʤ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ ʢ ʵʪʠʤ ʧʨʠ-

ʙʦʨʘʤ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʷʶʪʩʷ  ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝ-

ʥʠʷ - ˎȾ̋̋  ̄ʠʣʠ  ˎȾ̋̌ ̉̓̑ ʠ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʨʠ-

ʙʦʨʘ.  

ʀʩʧʦʣʴʟʫʷ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʝ 

ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ ʠ ʧʨʦʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʦʧʘʩʥʦʩʪʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ 

ʜʣʷ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʵʪʠʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ. ɺʩʸ ʥʘʩʝʣʝ-

ʥʠʝ,  ʧʨʦʞʠʚʘʶʱʝʝ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ, ʨʘʟʜʝʣʝʥʦ ʥʘ 4 ʛʠʧʦʪʝʪʠʯʝ-

ʩʢʠʭ ʛʨʫʧʧʳ, ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ  ʧʨʦʚʝʜʝʥʳ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʦʧʘʩʥʦ-

ʩʪʝʡ, ʧʨʠʚʝʜʸʥʥʳʝ ʚʳʰʝ. 
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ʀʟʤʝʨʝʥʠʝ ʨʘʜʦʥʘ-222 ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʨʘʜʦʥʦʤʝʪʨʘ ɸʣʴʬʘʨʘʜ 

ʇʣʶʩ ʚ ʨʝʞʠʤʝ ʆɸ-60 ʠ ʕʈʆɸ-60. ʀʟʤʝʨʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʪʨʠ ʨʘʟʘ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴʶ 60 ʤʠʥʫʪ ʜʣʷ ʢʘʞʜʦʛʦ ʨʝʞʠʤʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʚʝʣʠʯʠʥʳ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʨʘʚʥʦʚʝʩʥʳʭ ʦʙʲʸʤʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ ʨʘʜʦʥʘ (ʕʈʆɸ ʨʘ-

ʜʦʥʘ) ʢʦʣʝʙʣʶʪʩʷ ʦʪ 500 ʜʦ 1200 ɹʢ/ʤ3 ʥʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʭ, ʠ ʦʪ 40 ʜʦ 150 ɹʢ/ʤ3 

ʚʦʢʨʫʛ ʥʠʭ. 

ʀʟʤʝʨʝʥʠʝ ʤʦʱʥʦʩʪʠ ʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʜʦʟʳ ʧʨʦʚʦʜʠʣʠʩʴ ʜʦʟʠʤʝʪʨʘʤʠ 

ɸʊʆʄʊɽʍ ɸʊ-1121 ʩ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʤ ʜʝʪʝʢʪʦʨʦʤ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʥʘ ʨʘʩ-

ʩʪʦʷʥʠʠ 1 ʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʦʱʥʦʩʪʴ ʵʢʩ-

ʧʦʟʠʮʠʦʥʥʦʡ ʜʦʟʳ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,45-2,50 ʤʢ3ʚ/ʯʘʩ ʥʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠ-

ʱʘʭ ʠ 0,12-0,35 ʤʢ3ʚ/ʯʘʩ ʚʦʢʨʫʛ ʥʠʭ. 

ʇʨʦʙʳ ʧʦʯʚ ʦʪʙʠʨʘʣʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʥʪʘ ʜʦ ʛʣʫʙʠʥʳ 3 ʩʤ, ʤʘʩʩʘ ʧʨʦʙ 3 

ʢʛ. ʇʨʦʙʫ ʤʘʨʢʠʨʦʚʘʣʠ ʢʘʢ ʂʊ-(ʥʦʤʝʨ)-ʇ-(ʜʘʪʘ). ʀʟʤʝʨʝʥʠʝ ʩʫʤʤʘʨʥʦʡ ʘʣʴʬʘ-  

ʠ ʙʝʪʘ-ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʤʘʣʦʬʦʥʦʚʦʤ ʘʣʴʬʘ-ʙʝʪʘ ʨʘʜʠʦʤʝʪʨʝ 

ʋʄʌ-2000. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʫʤʤʘʨʥʳʝ ʘʣʴʬʘ-ʘʢʪʠʚʥʦʩʪʠ 

ʩʦʩʪʘʚʣʷʶʪ 750-4500 ɹʢ/ʢʛ ʠ ʙʝʪʘ-ʘʢʪʠʚʥʦʩʪʠ 800-7600 ɹʢ/ʢʛ. ʉʦʜʝʨʞʘʥʠʷ ʚ ʧʦʯ-

ʚʝʥʥʦʤ ʩʣʦʝ  ɔ-ʠʟʣʫʯʘʶʱʠʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʛʘʤʤʘ-

ʩʧʝʢʪʨʦʤʝʪʨʘ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ Genie-2000 ʧʨʦʠʟʚʦʜʩʪʚʘ  CAN-

BERRA. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʧʨʦʙʝ ʂʊ-18-ʇ-2018 ʦʙʥʘʨʫʞʝʥʳ ʧʨʠʨʦʜʥʳʝ ʨʘʜʠʦ-

ʥʫʢʣʠʜʳ, ʪʘʢʠʝ ʢʘʢ 238U (4Ŀ103 ɹʢ/ʢʛ), 226Rʘ (7.9Ŀ103 ɹʢ/ʢʛ), 210Pb (6.4Ŀ103 ɹʢ/ʢʛ), 

228Th (130 ɹʢ/ʢʛ), 40ʂ (1.3Ŀ103 ɹʢ/ʢʛ). 

ʇʨʦʙr ʚʦʜʳ ʦʪʙʠʨʘʣʠ ʠʟ ʨʦʜʥʠʢʘ ʚ ʉʪʘʨʦʤ ʊʘʙʦʰʘʨʝ ʨʷʜʦʤ ʩ ʨʘʜʠʦʘʢʪʠʚ-

ʥʳʤ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝʤ. ʇʨʦʙʘ ʙʨʘʣʘʩʴ ʚ ʢʦʣʠʯʝʩʪʚʝ 2 ʣʠʪʨʘ ʚ ʧʣʘʩʪʠʢʦʚʫʶ ʸʤ-

ʢʦʩʪʴ, ʚ ʢʦʪʦʨʫʶ  ʧʨʠʣʠʚʘʣʠ 20 ʤʣ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʠ ʟʘʪʝʤ ʧʣʦʪʥʦ ʟʘʢʨʳʚʘʣʠ 

ʧʨʦʙʢʦʡ ʠ ʢʦʥʩʝʨʚʠʨʦʚʘʣʠ. ʕʪʘ ʧʨʦʙʘ  ʙʳʣʘ ʧʨʦʤʘʨʢʠʨʦʚʘʥʘ - ʂʊ-01-ɺ-2018. ʆʙ-

ʱʫʶ Ŭ- ʠ ɓ-ʘʢʪʠʚʥʦʩʪʠ  ʚ ʚʦʜʝ  ʦʧʨʝʜʝʣʷʣʠ ʤʘʣʦʬʦʥʦʚʤr  ʘʣʴʬʘ-ʙʝʪʘ ʨʘʜʠʦʤʝʪ-

ʨʦʤ ʤʘʨʢʠ ʋʄʌ-2000. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʪʤ, ʦʙʱʘʷ ʘʢʪʠʚʥʦʩʪʴ  

ʧʨʦʙʳ  ʧʦ Ŭ-ʘʢʪʠʚʥʦʩʪʠ ʩʦʩʪʘʚʠʣʘ 292 ɹʢ/ʣ, ʧʦ  ɓ-ʘʢʪʠʚʥʦʩʪʠ - 535 ɹʢ/ʣ. ʀʟʤʝʨʝ-

ʥʠʝ ʦʙʱʝʡ Ŭ- ʠ ɓ-ʘʢʪʠʚʥʦʩʪʠ  ʚ ʚʦʜʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʛʘʤʤʘ-ʩʧʝʢʪʨʦʤʝʪʨʝ GE-
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NIE-2000 CANBERRA ʩ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʤ ʜʝʪʝʢʪʦʨʦʤ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝ-

ʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʧʨʦʙʝ ʂʊ-01-ɺ-2018 ʦʙʥʘʨʫʞʝʥʳ ʧʨʠʨʦʜʥʳʝ ʨʘʜʠʦʥʫʢʣʠʜʳ, 

ʪʘʢʠʝ ʢʘʢ U-238 (317 ʤɹʢ/ʢʛ), Rʘ-226 (7900 ɹʢ/ʢʛ), Pb-210 (6400 ɹʢ/ʢʛ), Th-228 

(130 ɹʢ/ʣ), Ra-226 (50 ʤɹʢ/ʣ), Pb-210 (2,5 ʤɹʢ/ʣ), Th-228 (10 ʤɹʢ/ʣ). 

ʇʦʣʫʯʝʥʳʝ ʜʘʥʥʳʝ ɻʪʠʤ ʩʧʦʩʦʙʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʨʘʩʯʸʪʘ ʵʬʬʝʢʪʠʚʥʦʡ 

ʜʦʟʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʥʘ ʫʯʘʩʪʢʘʭ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʦʙʣʫʯʝʥʠʷ ʠ 

ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠʟ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦ ʠʟʚʝʩʪʥʳʤ 

ʤʝʪʦʜʠʢʘʤ. 

4.7. ɿʘʢʣʶʯʝʥʠʝ ʧʦ ʯʝʪʚʝʨʪʦʡ ʛʣʘʚʝ  

ɺ ʯʝʪʚʝʨʪʦʡ ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʙʩʫʞʜʝʥʘ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠ-

ʪʫʘʮʠʡ ʫʨʘʥʦʚʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʫʨʘʥʦʚʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʊʘʜʞʠʢʠʩʪʘʥʘ ʩʳʛʨʘʣʠ ʢʣʶʯʝʚʫʶ 

ʨʦʣʴ ʧʨʠ ʩʦʟʜʘʥʠʠ ʘʪʦʤʥʦʡ ʙʦʤʙʳ ʉʉʉʈ. ʀʤʝʥʥʦ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʙʳʣ ʧʦʣʫʯʝʥ 

ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʫʨʘʥʦʚʳʡ ʢʦʥʮʝʥʪʨʘʪ ʜʣʷ ʘʪʦʤʥʦʛʦ ʧʨʦʝʢʪʘ ʩʪʨʘʥʳ. 

ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʦʙʩʫʞʜʘʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʨʘʜʠʘ-

ʮʠʦʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʊʘʜʞʠʢʠʩʪʘʥʘ. ʇʦʢʘʟʘʥʦ, ʢʘʢʠʝ ʭʚʦʩʪʦʭʨʘ-

ʥʠʣʠʱʘ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʨʘʟ-

ʣʠʯʥʳʭ ʚʠʜʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ 

ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʠʤ ʪʝʨʨʠʪʦʨʠʡ, ʠʟʤʝʨʷʣʩʷ ʦʙʱʠʡ ʨʘʜʠʘʮʠʦʥʥʳʡ ʬʦʥ ʥʘ ʫʢʘ-

ʟʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʦʙʦʙʱʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʜʠʘʮʠʦʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠ-

ʪʦʨʠʥʛʘ ʥʘ ʩʝʚʝʨʝ ʊʘʜʞʠʢʠʩʪʘʥʘ ï ʚ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʜʫʭʘ, ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠ-

ʢʦʚ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʥʠʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʠ ʦʧʨʝʜʝʣʝʥʳ ʬʦʥʦʚʳʝ 

ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʜʣʷ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʥʘ ʩʝʚʝʨʝ ʩʪʨʘʥʳ. ʊʘʢʞʝ ʚ ʨʘʡʦʥʘʭ ʨʘʩʧʦʣʦ-

ʞʝʥʠʷ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ  ʦʧʨʝʜʝʣʝʥʳ ʦʙʲʸʤʥʳʝ ʘʢʪʠʚʥʦʩʪʠ ʘʵʨʦʟʦʣʝʡ.  

ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʦʙʩʫʞʜʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʠ ʢʨʠʪʝʨʠʠ ʨʘʜʠʘʮʠʦʥʥʦ-ʵʢʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ, ʠʭ ʦʧʘʩʥʦʩʪʴ ʜʣʷ  ʦʢʨʫʞʘ-

ʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʥʘʩʝʣʝʥʠʷ.  
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʥʘʤʠ ʧʨʦʚʝʜʸʥ ʤʦʥʠʪʦʨʠʥʛ ʚʦʟʜʫʭʘ 

ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʉʳʨʜʘʨʴʷ ʊʘʜʞʠʢʠʩʪʘʥʘ. ɹʳʣʠ ʦʭʚʘʯʝʥʳ 11 ʨʘʡʦʥʦʚ, ʚʦʩʝʤʴ ʛʦ-

ʨʦʜʦʚ ʠ 120 ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ʩʪʨʘʥʳ. 

ɼʣʷ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʜʣʷ ʥʘʩʝʣʝʥʠʷ, 

ʧʨʦʞʠʚʘʶʱʝʛʦ ʚʦʢʨʫʛ ʥʠʭ, ʚʳʧʦʣʥʝʥʦ ʫʩʣʦʚʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʠʭ ʥʘ ʯʝʪʳʨʝ ʛʠʧʦ-

ʪʝʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳ. ɼʣʷ ʢʘʞʜʦʡ ʠʟ ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʛʨʫʧʧ  ʧʨʠʚʦʜʠʪʩʷ ʦʮʝʥʢʘ 

ʚʦʟʤʦʞʥʦʛʦ ʦʙʣʫʯʝʥʠʷ ʟʘ ʩʯʸʪ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʙʣʫʯʝʥʠʷ, ʚʳʧʦʣʥʝʥʳ 

ʨʘʩʯʸʪʳ  ʚʝʣʠʯʠʥ ʛʦʜʦʚʳʭ ʜʦʟ ʦʙʣʫʯʝʥʠʷ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʨ. 

ʆʧʨʝʜʝʣʝʥʳ ʨʘʜʠʦʥʫʢʣʠʜʳ ʚ ʧʦʯʚʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʚʙʣʠʟʠ ʭʚʦʩʪʦʭʨʘʥʠ-

ʣʠʱ, ʦʙʦʙʱʝʥʳ ʜʘʥʥʳʝ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʨʘʟʣʠʯʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʭʚʦʩʪʦʭʨʘ-

ʥʠʣʠʱ. ʈʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʫʨʘʥʦʚʳʭ ʭʚʦʩʪʦʭʨʘʥʠ-

ʣʠʱ (ʄʘʣʳʡ ʧʘʪʝʥʪ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ˉ TJ 1277 ʦʪ 28.07.2022 ʛ.). 

  



 

188 

ɻʃɸɺɸ 5. ʄʆʅʀʊʆʈʀʅɻ ʈɸɼʆʅɸ ʀ ʊɽʍʅʆɻɽʅʅʆɻʆ ʎɽɿʀʗ-137 ʈɽ-

ɻʀʆʅʆɺ ʊɸɼɾʀʂʀʉʊɸʅɸ 

 

5.1. ʄʦʥʠʪʦʨʠʥʛ ʨʘʜʦʥʘ ʨʝʛʠʦʥʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ 

5.1.1. ʆʙʱʠʡ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʧʨʦʚʝʜʝʥʠʷ ʨʘʜʦʥʦʚʦʛʦ  

ʤʦʥʠʪʦʨʠʥʛʘ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʜʦʥʦʚʘʷ ʧʨʦʙʣʝʤʘ ʚ ʦʩʥʦʚʥʦʤ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʨʝ-

ʰʘʝʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦ-ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ (ʐʚʝʮʠʠ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ɻʝʨʤʘʥʠʠ, 

ʉʐɸ). ɸʥʘʣʠʟ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʟʦʪʦʧʦʚ ʨʘʜʦʥʘ ʠ ʠʭ ɼʇʈ ʧʦʢʘʟʳ-

ʚʘʝʪ, ʯʪʦ ʧʨʠʙʦʨʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʨʘʜʦʥʘ ʚ ʘʪʤʦʩʬʝʨʝ ʛʦʨʘʟʜʦ ʜʦ-

ʨʦʞʝ ʙʳʪʦʚʳʭ ʜʦʟʠʤʝʪʨʦʚ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ɔïʬʦʥʘ  ʠ ɓïʟʘʛʨʷʟʥʝʥʠʷ. ʕʪʦ ʦʙʫ-

ʩʣʦʚʣʝʥʦ ʩʣʦʞʥʦʩʪʴʶ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʭʦʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʦʤ-

ʧʣʝʢʩʦʚ. 

ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʨʘʜʦʥʘ ʚ ʚʦʟʜʫʭʝ ʞʠʣʳʭ ʟʜʘʥʠʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʭ ʧʦʤʝʱʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʠʨʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʵʪʦ ʛʣʠʥʘ, 

ʧʝʩʦʢ, ʱʝʙʝʥʴ ʠ ʜʨ.,  ʘ ʪʘʢʞʝ ʧʦʯʚʳ, ʥʘ ʢʦʪʦʨʳʭ ʧʦʩʪʨʦʝʥʳ ʟʜʘʥʠʷ ʠ ʧʦʤʝʱʝʥʠʷ.  

ɼʣʷ ʣʶʜʝʡ ʦʧʘʩʥʦʩʪʴ ʤʦʞʝʪ ʠʩʭʦʜʠʪʴ ʪʘʢʞʝ ʦʪ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʩ ʩʦʜʝʨʞʘʥʠʷʤʠ 

ɽʈʅ ʠ ʦʪ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʧʨʠʨʦʜ-

ʥʳʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʨʘʜʠʦʥʫʢʣʠʜʳ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠ-

ʜʦʚ, ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ  ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ: 

ʘ) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʡ ʢʘʣʠʷ-40, ʪʦʨʠʷ, ʨʘʜʠʷ ʚ ʧʨʠʨʦʜʥʳʭ ʩʨʝʜʘʭ 

ʧʨʠʤʝʥʷʝʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ In-Situ, ʧʦʟʚʦʣʷʶʱʝʝ ʧʨʦʚʦʜʠʪʴ ʤʦ-

ʥʠʪʦʨʠʥʛ ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ, ʦʙʝʩʧʝʯʠʚʘʷ  ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʜʦʩʪʫʧ  

ʢ ʜʘʥʥʳʤ 24 ʯʘʩʘ ʚ ʩʫʪʢʠ. ʉʶʜʘ ʦʪʥʦʩʷʪ ʩʪʘʮʠʦʥʘʨʥʳʝ ʠ ʧʝʨʝʥʦʩʥʳʝ ʨʘʜʠʦʤʝʪʨʳ 

ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʵʪʠʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. ʕʪʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʤʘʪʝʨʠʥʩʢʠʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ - ʠʩʪʦʯʥʠ-

ʢʦʚ ʨʘʜʦʥʘ ʜʣʷ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʨʘʜʦʥʦʦʧʘʩʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ, ʩʪʨʦʠʪʝʣʴ-

ʥʦʛʦ ʩʳʨʴʷ ʠ ʜʨʫʛʠʭ ʚʝʱʝʩʪʚ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪ ɔïʩʧʝʢʪʨʦʤʝʪʨʳ ʠʣʠ ʩʝʣʝʢ-

ʪʠʚʥʳʝ ʨʘʜʠʦʤʝʪʨʳ; 
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ʙ)  ʥʦʩʠʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʦʮʝʥʢʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʚ ʧʦʤʝʱʝ-

ʥʠʷʭ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʦʣʷ ʠʟʣʫʯʝ-

ʥʠʡ ʠʛʨʘʝʪ 40ʂ, ʧʦʵʪʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʦʙʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʜʣʷ ʦʮʝʥʢʠ 

ʨʘʜʦʥʦʦʧʘʩʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ ʠʣʠ ʧʦʤʝʱʝʥʠʡ ʥʝ ʠʩʧʦʣʴʟʫʶʪ; 

ʚ) ʩʧʝʮʠʘʣʴʥʦʝ ʣʘʙʦʨʘʪʦʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʤʦʥʠʪʦ-

ʨʠʥʛʘ ʠʟʦʪʦʧʦʚ ʨʘʜʦʥʘ ʠ ʠʭ ʜʦʯʝʨʥʠʭ ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ ʜʣʷ ʧʦʤʝʱʝʥʠʡ. ʊʘʢ ʢʘʢ 

ʩʪʘʥʜʘʨʪʳ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʝʙʫʶʪ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʜʦʥʘ ʠ ʝʛʦ 

ʕʈʆɸ, ʥʝʦʙʭʦʜʠʤ ʢʘʢ ʵʢʩʧʨʝʩʩ-ʤʦʥʠʪʦʨʠʥʛ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ ʥʘʙʦʨ 

ʚʩʪʨʦʝʥʥʳʭ ʜʝʪʝʢʪʦʨʦʚ, ʥʘʙʦʨ ʵʢʩʧʦʥʠʨʫʝʤʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʩʠʩʪʝʤʘ ʧʦʜʩʯʸʪʘ  (ɔï

ʩʧʝʢʪʨʦʤʝʪʨ, ʢʦʤʧʣʝʢʩʥʳʡ ʨʘʜʠʦʤʝʪʨ,), ʧʦʩʢʦʣʴʢʫ ʩʦʜʝʨʞʘʥʠʝ ʨʘʜʦʥʘ ʚ ʧʦʤʝ-

ʱʝʥʠʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʠ ʚ ʪʝʯʝʥʠʝ ʩʝʟʦʥʦʚ ʚʨʝʤʝʥʠ ʛʦʜʘ. ʅʘʠʙʦʣʝʝ 

ʜʦʩʪʦʚʝʨʥʦ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʕʈʆɸ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʪʦʣʴʢʦ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʪʚʸʨʜʦʪʝʣʴʥʳʭ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʪʝʢʪʦʨʦʚ (ʊʇɼ) ʠʣʠ ʪʝʨʤʦʣʶʤʠʥʝʩʮʝʥʪ-

ʥʳʭ ʜʝʪʝʢʪʦʨʦʚ (ʊʃɼ); 

ʛ) ʣʘʙʦʨʘʪʦʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʦʙʦʨʫʜʦʚʘʥʨʠʝ In-situ ʜʣʷ ʦʮʝʥʢʠ ʵʢʩʭʘʣʷ-

ʮʠʠ ʨʘʜʦʥʘ ʠ ʵʤʘʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʧʦʯʚ ʚ ʨʘʡʦʥʘʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʛʨʫʧʧ (ʘ) ʠ (ʙ) ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ 

ʨʘʤʢʘʭ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ  ʫʞʝ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ,  

ʠ ʤʥʦʛʠʝ ʣʘʙʦʨʘʪʦʨʠʠ ʩʘʥʠʪʘʨʥʳʭ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ (ʉʕʉ)  ʠʤ ʦʙʦ-

ʨʫʜʦʚʘʥʳ. 

ɸʥʘʣʠʟ ʧʨʠʙʦʨʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘ-

ʸʪʩʷ ʧʝʨʝʥʦʩʥʦʤʫ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤʫ ʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʙʦʨʦʚ ʚʦʟʨʘʩʪʘʶʪ ʧʨʠ ʥʘʨʘʱʠʚʘʥʠʠ ʜʦʟʠʤʝʪʨʠʯʝ-

ʩʢʠʭ ʩʠʩʪʝʤ ʚʥʦʚʴ ʧʨʠʦʙʨʝʪʘʝʤʳʤʠ ʦʪʜʝʣʴʥʳʤʠ ʙʣʦʢʘʤʠ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʧʨʝʜ-

ʣʘʛʘʶʪʩʷ ʬʠʨʤʘʤʠ-ʠʟʛʦʪʦʚʠʪʝʣʷʤʠ (SILENA, GENETRON, Thomson&Nielsen ʠ 

ʜʨ.), ʟʘ ʩʯʸʪ ʯʝʛʦ ʠʩʭʦʜʥʘʷ ʩʪʦʠʤʦʩʪʴ ʤʥʦʛʦʢʨʘʪʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʝʜʣʘʛʘʝʤʳʭ ʜʝʪʝʢʪʦʨʦʚ, ʜʘʪʯʠʢʦʚ, ʩʧʦʩʦʙʦʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʥʝʦʙʭʦʜʠʤʳʤ. ʇʦ-
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ʯʪʠ ʚʦ ʚʩʝʭ ʢʦʤʧʣʝʢʩʘʭ ʧʨʠʤʝʥʷʶʪ ʤʝʪʦʜ ʬʠʣʴʪʨʦʚ, ʜʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʝ-

ʪʝʢʪʦʨ ʚ ʨʝʞʠʤʝ ʩʯʸʪʘ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʵʥʝʨʛʠʡ ʠʟʣʫʯʝʥʠʷ, ʵʪʦ ʟʘʪʨʫʜʥʷʝʪ 

ʪʦʯʥʳʡ ʨʘʜʠʦʥʫʢʣʠʜʥʳʡ ʘʥʘʣʠʟ. 

ɼʣʷ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʭ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʨʘʙʦʪ ʧʦ ʠʟʫʯʝʥʠʶ ʨʘʜʦʥʘ ʚ ʚʦʟ-

ʜʫʭʝ, ʧʦʯʚʝ, ʘ ʪʘʢʞʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʝʛʦ ʠʩʪʦʯʥʠʢʦʚ, ʥʝʦʙʭʦʜʠʤʦʡ ʤʥʦʛʦʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦʩʪʴʶ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ, ʦʙʣʘʜʘʝʪ, ʣʠʰʴ, ʥʘʧʨʠʤʝʨ, ʥʘʫʯʥʘʷ ʩʪʘʥ-

ʮʠʷ ʨʘʜʦʥ-ʤʦʥʠʪʦʨ AlphaGUARD PQ2000 PRO. ʕʪʦʪ ʧʨʠʙʦʨ ʠʤʝʝʪ ʚʩʪʨʦʝʥʥʳʝ 

ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʚʣʝʥʠʷ ʠ ʚʣʘʞʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʥʸʤ ʧʨʝʜʫ-

ʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʩʯʸʪʯʠʢʘ ɻʝʡʛʝʨʘ-ʄʶʣʣʝʨʘ. ʆʨʛʘʥʠʟʘʮʠʷ-

ʠʟʛʦʪʦʚʠʪʝʣʴ ʨʘʜʦʥ-ʤʦʥʠʪʦʨʘ ʧʨʝʜʫʩʤʦʪʨʝʣʘ ʠ ʨʘʟʨʘʙʦʪʘʣʘ ʧʝʨʝʯʝʥʴ ʚʩʧʦʤʦʛʘ-

ʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʙʦʨʘ ʧʨʠ ʠʟʤʝ-

ʨʝʥʠʠ ʨʘʜʦʥʦʛʝʥʝʨʠʨʦʚʘʥʠʷ ʠ ʨʘʜʦʥʦʩʦʜʝʨʞʘʥʠʷ ʩʨʝʜ, ʘ ʪʘʢʞʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ 

ʵʣʝʤʝʥʪʳ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ɺ ʨʝʘʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʜʨʫʛʠʝ ʫʜʦʙʥʳʝ ʠ ʥʝʜʦʨʦʛʠʝ ʨʘʜʠʦ-

ʤʝʪʨʳ ʨʘʜʦʥʘ. ʇʦʩʢʦʣʴʢʫ ʨʘʜʦʥʦʚʳʡ ʤʦʥʠʪʦʨʠʥʛ ʦʙʳʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʥʦ-

ʛʦʟʘʜʘʯʥʦʩʪʴʶ, ʩʣʝʜʫʝʪ ʦʪʜʘʚʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ ʠ ʚʝʩʪʠ ʨʘʟʨʘʙʦʪʢʫ ʤʥʦʛʦʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʘʥʘʣʠʟʘ ʩʦʜʝʨʞʘʥʠʷ ʠʟʦʪʦʧʦʚ ʨʘʜʦʥʘ ʚ 

ʚʦʟʜʫʭʝ, ʥʦ ʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʛʘʟʘ ʚ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʘʭ, ʠʟʫʯʝʥʠʷ ʝʛʦ 

ʠʩʪʦʯʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʨʘʜʦʥʘ, ʢʘʢ ʪʨʘʩʩʝʨʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ ʘʪʤʦ-

ʩʬʝʨʥʳʭ ʷʚʣʝʥʠʡ. ʆʜʥʘʢʦ ʜʦʟʦʚʫʶ ʥʘʛʨʫʟʢʫ ʦʪ ʨʘʜʦʥʘ ʩ ʫʯʸʪʦʤ ʚʨʝʤʝʥʥʳʭ ʠ ʩʝ-

ʟʦʥʥʳʭ ʚʘʨʠʘʮʠʡ ʛʘʟʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʜʦʩʪʦʚʝʨʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʪʦʣʴʢʦ ʠʥʪʝ-

ʛʨʘʣʴʥʳʤʠ ʪʨʝʢʦʚʳʤʠ ʜʝʪʝʢʪʦʨʘʤʠ. 

 

5.1.2. ʌʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʥʘʢʦʧʣʝʥʠʝ ʨʘʜʦʥʘ ʚ ʞʠʣʠʱʘʭ 

ʉʦʜʝʨʞʘʥʠʝ ʨʘʜʦʥʘ ʚ ʚʦʟʜʫʭʝ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʰʝ, 

ʯʝʤ ʚ ʦʢʨʫʞʘʶʱʝʤ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ. ʂ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʩʠʩʪʝʤʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʆɸ ʨʘʜʦʥʘ ʚ ʧʦʤʝʱʝʥʠʠ ʙʦʣʴʰʝʡ, ʯʝʤ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ, 

ʦʪʥʦʩʷʪ: 

- ʠʩʪʦʯʥʠʢʠ ʨʘʜʦʥʘ; 

- ʧʫʪʠ ʤʠʛʨʘʮʠʠ ʨʘʜʦʥʘ ʤʝʞʜʫ ʠʩʪʦʯʥʠʢʦʤ ʨʘʜʦʥʘ ʠ ʟʜʘʥʠʝʤ; 
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- ʜʚʠʞʫʱʠʝ ʩʠʣʳ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦʪʦʢʦʚ ʨʘʜʦʥʘ; 

- ʧʫʪʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʨʘʜʦʥʘ ʚʥʫʪʨʴ ʟʜʘʥʠʷ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʫʨʦʚʝʥʴ ʆɸ ʨʘʜʦʥʘ ʚʥʫʪʨʠ ʟʜʘʥʠʷ ʙʫʜʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʪʦʣʴʢʦ ʧʨʠ ʚʦʟʜʫʭʦʦʙʤʝʥʝ ʩ ʘʪʤʦʩʬʝʨʦʡ. 

ʄʝʭʘʥʠʟʤʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʨʘʜʦʥʘ ʚ ʟʜʘʥʠʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʩ ʜʠʬʬʫʟʠʦʥʥʳʤ ʧʦʩʪʫʧʣʝʥʠʝʤ ʛʘʟʘ, ʢʦʥʚʝʢʪʠʚʥʳʤ ʧʦʩʪʫʧʣʝʥʠʝʤ ʨʘʜʦʥʘ, ʦʙʫ-

ʩʣʦʚʣʝʥʥʳʤ ʩʪʘʮʠʦʥʘʨʥʦʡ ʨʘʟʥʦʩʪʴʶ ʜʘʚʣʝʥʠʡ, ʬʣʫʢʪʫʘʮʠʷʤʠ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʠ ʜʨ. ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʨʘʜʦʥʘ ʚ ʟʜʘʥʠʷ 

ʦʧʨʝʜʝʣʷʶʪ ʫʩʣʦʚʠʷ ʠ ʭʘʨʘʢʪʝʨ ʟʘʚʠʩʠʤʦʩʪʠ ʆɸ ʠʣʠ ʚʦʟʜʫʭʝ ʧʦʤʝʱʝʥʠʡ ʦʪ ʨʘʟ-

ʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʌʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʥʘʢʦʧʣʝʥʠʝ ʨʘʜʦʥʘ ʚ ʞʠʣʠʱʘʭ, ʤʦʞʥʦ ʫʩʣʦʚʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ. ʂ ʝʩʪʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʘʤ ʦʪʥʦ-

ʩʷʪʩʷ: 

- ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʨʠʪʦʨʠʠ ʟʘʩʪʨʦʡʢʠ 

(ʨʘʜʠʦʥʫʢʣʠʜʥʳʡ ʩʦʩʪʘʚ ʧʦʨʦʜ, ʩʝʡʩʤʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ, ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʣʦʤʳ, 

ʧʨʦʮʝʩʩʳ ʚʳʤʳʚʘʥʠʷ ʧʦʨʦʜ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʦʩʪʝʡ ʠ ʜʨ.); 

- ʥʘʣʠʯʠʝ ʧʨʠʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʨʘʜʦʥʘ (ʧʦʯʚʘ, ʚʦʜʘ); 

- ʧʘʨʘʤʝʪʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʩʝʟʦʥʳ ʛʦʜʘ, ʚʨʝʤʷ ʜʥʷ, ʚʝʪʨʦʚʳʝ ʨʝ-

ʞʠʤʳ, ʧʝʨʝʧʘʜ ʜʘʚʣʝʥʠʡ, ʚʣʘʞʥʦʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʜʨʫʛʠʝ.); 

- ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʫʪʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʛʘʟʘ ʨʘʜʦʥʘ ʚʥʫʪʨʴ ʟʜʘʥʠʡ ʠ ʧʦʤʝʱʝ-

ʥʠʡ. 

ʆʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʚʳʭʦʜʘ ʨʘʜʦʥʘ ʠʟ ʧʦʯʚʳ ʚ ʟʜʘʥʠʝ 

ʷʚʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʨʘʜʦʥʦʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʟʘʩʪʨʦʡʢʠ. ʂ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʬʘʢʪʦʨʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

- ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʠʣʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʘʥʠʡ-ʩʦ-

ʦʨʫʞʝʥʠʡ (ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʦʪʜʝʣʢʘ ʠ ʦʙʣʠʮʦʚʢʘ ʚʥʫʪʨʝʥʥʠʭ ʩʪʝʥ, 

ʵʪʘʞʥʦʩʪʴ, ʢʦʣʠʯʝʩʪʚʦ ʞʠʣʴʮʦʚ ʚ ʜʦʤʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʨʝʜʝʣʸʥʥʳʭ ʤʘʪʝʨʠʘ-

ʣʦʚ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʪ.ʧ.); 
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- ʨʝʞʠʤʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʣʘʥʠʡ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʣʠʮ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʟʜʘ-

ʥʠʠ (ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʤʝʱʝʥʠʡ, ʚʢʣʶʯʘʷ ʧʦʜʚʘʣʴʥʳʝ ʧʦʤʝʱʝ-

ʥʠʷ, ʩʦʩʪʦʷʥʠʝ ʦʢʦʥ/ʜʚʝʨʝʡ, ʦʪʦʧʣʝʥʠʝ, ʝʩʪʝʩʪʚʝʥʥʘʷ ʠ ʧʨʠʥʫʜʠʪʝʣʴʥʘʷ ʚʝʥʪʠʣʷ-

ʮʠʷ ʠ ʜʨ); 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʫʪʝʡ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠ ʤʠʛʨʘʮʠʠ ʨʘʜʦʥʘ ʚ ʧʨʦʝʢʪʠʨʫʝʤʳʝ 

ʠʣʠ ʩʫʱʝʩʪʚʫʶʱʠʝ ʟʜʘʥʠʷ/ʩʦʦʨʫʞʝʥʠʷ. 

ʆʩʥʦʚʥʦʡ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʧʦʪʦʢʦʚ ʧʦʯʚʝʥʥʦʛʦ ʚʦʟʜʫʭʘ ʠʟ-ʧʦʜ ʟʜʘʥʠʷ 

ʚʥʫʪʨʴ ʝʛʦ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʨʘʟʥʦʩʪʠ ʜʘʚʣʝʥʠʡ ʤʝʞʜʫ ʚʦʟ-

ʜʫʭʦʤ ʧʦʤʝʱʝʥʠʡ ʚ ʟʜʘʥʠʠ ʠ ʚʥʝʰʥʝʡ ʘʪʤʦʩʬʝʨʦʡ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʟʜʘ-

ʥʠʠ ʚʳʰʝ, ʯʝʤ ʩʥʘʨʫʞʠ, ʧʦʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ ʵʬʬʝʢʪ ʧʝʯʥʦʡ ʪʨʫʙʳ - ʪʝʧʣʦʚʦʡ 

ʩʪʝʢ-ʵʬʬʝʢʪ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʦʜʲʝʤʘ ʚʦʟʜʫʭʘ ʚʥʫʪʨʠ ʟʜʘʥʠʷ. ʏʝʤ ʥʠʞʝ ʪʝʤʧʝʨʘ-

ʪʫʨʘ ʚʥʝ ʟʜʘʥʠʷ, ʪʝʤ ʩʠʣʴʥʝʝ ʵʬʬʝʢʪ. ʅʘʧʨʘʚʣʝʥʥʳʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʦʪʦʢʠ ʚʦʟ-

ʜʫʭʘ - ʩʢʚʦʟʥʷʢʠ, ʪʦʞʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʜʲʸʤʫ ʨʘʜʦʥʘ (ʵʬʬʝʢʪ ʩʪʨʫʠ). ʇʦʣʥʦʩʪʴʶ 

ʫʤʝʥʴʰʠʪʴ ʩʪʝʢ-ʵʬʬʝʢʪ ʚ ʤʥʦʛʦʵʪʘʞʥʳʭ ʜʦʤʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ, ʧʦ-

ʩʢʦʣʴʢʫ ʦʥʠ ʠʤʝʶʪ ʤʥʦʞʝʩʪʚʦ ʣʝʩʪʥʠʯʥʳʭ ʧʨʦʣʸʪʦʚ, ʣʠʬʪʦʚʳʭ ʰʘʭʪ. ʆʜʥʘʢʦ 

ʤʦʞʥʦ ʜʦʩʪʠʛʥʫʪʴ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʝʛʦ ʩʥʠʞʝʥʠʷ ʚ 2-3-ʵʪʘʞʥʳʭ ʢʦʪʪʝʜʞʘʭ. 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʣʶʜʝʡ ʚ ʟʜʘʥʠʷʭ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʠʣʝʥʠʶ ʩʪʝʢ-

ʵʬʬʝʢʪʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʳʪʷʞʥʦʡ ʧʨʠʥʫʜʠ-

ʪʝʣʴʥʦʡ ʚʝʥʪʠʣʷʮʠʠ, ʦʪʦʧʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ, ʧʝʯʝʡ, ʢʘʤʠʥʦʚ, ʙʦʡʣʝʨʦʚ, ʢʦʪʦ-

ʨʳʝ ʫʚʝʣʠʯʠʚʘʶʪ ʧʝʨʝʧʘʜ ʪʝʤʧʝʨʘʪʫʨ ʠʣʠ ʩʘʤʠ ʩʦʟʜʘʶʪ ʪʷʛʫ ʚ ʜʳʤʦʚʦʡ ʪʨʫʙʝ. 

ʕʈʆɸ ʨʘʜʦʥʘ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʥʦʤʝʨʘ ʵʪʘʞʘ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʨʦʢʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ 

ʧʦʯʚʝʥʥʦʛʦ ʨʘʜʦʥʘ ʯʝʨʝʟ ʧʦʜʚʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʄʘʪʝʨʠʘʣʳ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʦʪʜʝʣʢʘ ʚʥʫʪʨʝʥʥʠʭ ʩʪʝʥ ʚʣʠʷʶʪ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʨʘʜʦʥʘ ʚ ʧʦʤʝ-

ʱʝʥʠʠ, ʢʘʢ ʠʩʪʦʯʥʠʢʠ ʨʘʜʦʥʘ. ʅʘʣʠʯʠʝ ʧʦʢʨʳʪʠʡ ʚʥʫʪʨʝʥʥʠʭ ʩʪʝʥ (ʢʨʘʩʢʠ, 

ʦʙʦʝʚ, ʧʦʙʝʣʢʠ) ʫʤʝʥʴʰʘʝʪ ʚʳʭʦʜ ʨʘʜʦʥʘ ʠʟ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʦ ʥʝ 

ʚʣʠʷʝʪ ʥʘ ʧʦʪʦʢʠ ʧʦʯʚʝʥʥʦʛʦ ʨʘʜʦʥʘ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʧʨʦʞʠʚʘʶʱʠʭ ʠ, 

ʦʯʝʚʠʜʥʦ, ʫʚʝʣʠʯʝʥʠʠ ʚʦʟʜʫʭʦʦʙʤʝʥʘ ʫʤʝʥʴʰʘʝʪʩʷ ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʕʈʆɸ ʨʘ-

ʜʦʥʘ ʚ ʩʝʣʴʩʢʠʭ ʜʦʤʘʭ. 
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5.1.3. ʈʘʜʦʥʦʚʳʡ ʤʦʥʠʪʦʨʠʥʛ ʨʘʡʦʥʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʚʙʣʠʟʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ  ʥʘ ʩʝʚʝʨʝ ʨʝʩʧʫʙʣʠʢʠ  ʠʥʪʝʥʩʠʚʥʦ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʫʨʘʥʦʜʦʙʳʯʝ ʠ ʫʨʘʥʦʧʝʨʝʨʘʙʦʪʢʝ, ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʨʝʩʧʫʙʣʠʢʘ ʩʪʦʣʢʥʫʣʘʩʴ ʩ ʧʨʦʙʣʝʤʦʡ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʙʲʸʤʦʚ  ʫʨʘʥʦʩʦʜʝʨ-

ʞʘʱʠʭ ʦʪʭʦʜʦʚ, ʟʘʯʘʩʪʫʶ ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʥʠʷ  ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʥʫʢʣʠʜʦʚ  ʷʚ-

ʣʷʣʠʩʴ ʚʳʩʦʢʠʤʠ ʠ ʦʯʝʥʴ ʚʳʩʦʢʠʤʠ, ʚ ʦʩʥʦʚʥʦʤ ʚ ʦʪʭʦʜʘʭ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʥʫʢ-

ʣʠʜʳ ʫʨʘʥʦʚʦʛʦ ʨʷʜʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫʨʘʥ-238 [283]. 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ɼʠʛʤʘʡ. ʕʪʦ ʭʨʘʥʠʣʠʱʝ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ  ʷʚʣʷ-

ʝʪʩʷ ʜʝʡʩʪʚʫʶʱʠʤ, ʚ ʥʝʛʦ ʧʨʦʜʦʣʞʘʝʪʩʷ ʩʢʣʘʜʠʨʦʚʘʥʠʝ  ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪ-

ʭʦʜʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ  ʨʘʙʦʪʝ  ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʟʘʚʦʜʘ. ʇʝʨʚʳʝ ʧʘʨ-

ʪʠʠ ʦʪʭʦʜʦʚ ʥʘʯʘʣʠ ʧʦʩʪʫʧʘʪʴ ʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ɼʠʛʤʘʡ, ʥʘʯʠʥʘʷ ʩ 1963 ʛʦʜʘ. 

ʆʥʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠ  ʥʘʭʦʜʠʪʩʷ ʥʘ ɼʠʛʤʘʡʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʚ ɹ. ɻʘʬʫʨʦʚʩʢʦʤ 

ʨʘʡʦʥʝ, ʟʘʥʠʤʘʷ ʧʣʦʱʘʜ ɹ9.0Ŀ105 ʤ2. ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʦʙʣʘʩʪʥʦʛʦ ʮʝʥʪʨʘ ʛʦʨʦʜʘ 

ʍʫʜʞʘʥʜ ʩʦʩʪʘʚʣʷʝʪ 10 ʢʠʣʦʤʝʪʨʦʚ, ʙʣʠʞʘʡʰʠʡ ʥʘʩʝʣʸʥʥʳʡ ʧʫʥʢʪ  ʥʘʭʦʜʠʪʩʷ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1.5 ʢʤ - ʧʦʩʸʣʦʢ ɻʦʟʠʸʥ. ɺ ʮʝʣʦʤ ʚ ʵʪʦʤ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʩʢʣʘ-

ʜʠʨʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʦʪʭʦʜʳ: ʨʫʜʥʳʝ ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʨʘʥʘ - 21 ʤʠʣʣʠʦʥ 

ʪʦʥʥ, ʟʘʙʘʣʘʥʩʦʚʳʝ ʫʨʘʥʦʚʳʝ ʨʫʜʳ - 500 ʪʳʩʷʯ ʪʦʥʥ, ʦʪʭʦʜʳ ʧʝʨʝʨʘʙʦʪʢʠ ʚʘʥʘ-

ʜʠʝʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ï 5.7 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ. 

ɺ ʪʝʯʝʥʠʝ 1991 ʛʦʜʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ɼʠʛʤʘʡʩʢʦʛʦ ʭʚʦʩʪʦ-

ʭʨʘʥʠʣʠʱʘ ʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʧʫʣʴʧʳ, ʥʘʢʦʧʣʝʥʥʳʭ ʚ ʭʚʦʩʪʦʭʨʘʥʠ-

ʣʠʱʝ, ʜʦʩʪʠʛʘʣʦ 50Ŀ106 ʤ3, ʥʦ ʯʘʩʪʴ ʠʟ ʵʪʦʡ ʧʫʣʴʧʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 8-10 ʣʝʪ ʙʳʣʘ 

ʜʨʝʥʠʨʦʚʘʥʘ ʚ ʧʦʯʚʫ, ʘ ʯʘʩʪʴ  ʠʩʧʘʨʠʣʘʩʴ. ʇʨʦʠʟʦʰʣʦ ʚʳʩʳʭʘʥʠʝ ʭʚʦʩʪʦʚʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ, ʨʘʟʚʠʪʠʝ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʙʨʘʟʦʚʘʥʠʝ ʥʝʛʣʫʙʦʢʠʭ ʪʨʝʱʠʥ ʛʣʫ-

ʙʠʥʦʡ ʠ ʰʠʨʠʥʦʡ 20-50 ʩʤ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʠʥʪʝʥʩʠʚʥʦ ʚʳʜʝʣʷʣʩʷ ʛʘʟ ʨʘʜʦʥ. 

ɺ ʛʦʨʦʜʝ ʀʩʪʠʢʣʦʣ (ʨʘʥʝʝ ʛʦʨʦʜ ʊʘʙʦʰʘʨ) ʨʘʩʧʦʣʦʞʝʥʳ 5 ʭʨʘʥʠʣʠʱ ʨʘ-

ʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ ʙʳʚʰʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʫʨʘʥʘ. ʇʝʨʚʳʝ ʧʘʨʪʠʠ ʦʪʭʦʜʦʚ ʧʦʩʪʫ-

ʧʠʣʠ ʥʘ ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʚ 1945 ʛʦʜʫ ʠ ʩʢʣʘʜʠʨʦʚʘʣʠʩʴ ʜʦ 1965 ʛʦʜʘ. ʆʪʭʦʜʳ  ʛ. 

ʀʩʪʠʢʣʦʣ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ  ʦʪʭʦʜʳ ʧʝʨʝʨʘʙʦʪʢʠ 2-ʭ ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ 
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ʟʘʚʦʜʦʚ, ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʝ ʨʫʜʳ. ɼʦ 1965 ʛʦʜʘ ʚ ʛʦʨʦʜʝ ʀʩ-

ʪʠʢʣʦʣ ʙʳʣʘ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʦʩʥʦʚʥʘʷ ʩʳʨʴʝʚʘʷ ʙʘʟʘ ɻʋʇ "ʊʘʜʞʠʢʨʝʜʤʝʪ", ʛʜʝ 

ʫʨʘʥʦʚʳʝ ʨʫʜʳ ʜʦʙʳʚʘʣʠʩʴ  ʨʘʟʣʠʯʥʳʤʠ  ʩʧʦʩʦʙʘʤʠ ï ʧʦʜʟʝʤʥʳʤ  ʠ ʦʪʢʨʳʪʳʤ 

(ʠʟ ʢʘʨʴʝʨʘ 1). 

ɺ ʩʝʚʝʨʥʦʤ ʊʘʜʞʠʢʠʩʪʘʥʝ ʦʩʫʱʝʩʪʚʣʸʥ ʤʦʥʠʪʦʨʠʥʛ ʨʘʜʦʥʘ ʨʘʟʣʠʯʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʸʤʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ ʨʘʜʦʥʘ (ʆɸ ʨʘʜʦʥʘ) ʥʘ ʨʘʟ-

ʣʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʛʥʦʚʝʥʥʳʡ ʠ ʠʥʪʝʛʨʘʣʴʥʳʡ ʩʧʦʩʦʙ.r 

ʉʫʱʥʦʩʪʴ ʤʛʥʦʚʝʥʥʦʛʦ ʩʧʦʩʦʙʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʟʤʝʨʠʪʝʣʴ-

ʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʨʘʜʠʦʤʝʪʨ ʨʘʜʦʥʘ "ʈʈɸ-01ʄ-03") ʩ ʧʨʦʙʦʦʪʙʦʨʥʠʢʦʤ 

"ʇʆʋ-04" ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʘʤʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ  ʇʇʈ ï ʧʣʦʪ-

ʥʦʩʪʝʡ ʧʦʪʦʢʘ ʨʘʜʦʥʘ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ 

[284]. 

ʇʨʦʚʝʜʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʣʠ ʪʚʝʨʜʦʪʝʣʴʥʳʤʠ ʪʨʝ-

ʢʦʚʳʤʠ ʜʝʪʝʢʪʦʨʘʤʠ ʜʚʫʭ ʪʠʧʦʚ: ὙὛὑὛ ̉ ὙὛὊὠ. ʆʩʥʦʚʦʡ ʜʝʪʝʢʪʦʨʦʚ  ʷʚʣʷʣʩʷ 

(CR-39) ï ʘʣʣʠʣʜʠʛʣʠʢʦʣʴʢʘʨʙʦʥʘʪ. ɼʝʪʝʢʪʦʨʳ  ʠʟʛʦʪʘʚʣʠʚʘʣʠʩʴ ʚʝʥʛʝʨʩʢʦʡ 

ʢʦʤʧʘʥʠʝʡ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ "Radosys".  

ʇʝʨʚʳʡ ʪʠʧ ʜʝʪʝʢʪʦʨʦʚ - ὙὛὑὛ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʩʣʝʜʦʚʘʥʠʡ 

ʥʘ ʨʘʜʦʥ. ɼʣʷ  -ʜʝʪʝʢʪʦʨʦʚ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ ʚʘʨʴʠʨʫʝʪʩʷ ʚ 

ʧʨʦʤʝʞʫʪʢʝ 20-90 ʜʥʝʡ, ʵʢʩʧʦʟʠʮʠʠ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 40-8000 

̋ˎϽ̘̋Ⱦ̍ ȟ ʩ ʚʝʨʭʥʠʤ ʧʨʝʜʝʣʦʤ ʥʘʩʳʱʝʥʠʷ ʜʦ 12 000 ̋ ˎϽ̘̋Ⱦ̍ . 

ɺʪʦʨʦʡ ʪʠʧ ʜʝʪʝʢʪʦʨʦʚ - ὙὛὊὠ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʜʦʥʘ  ʥʝʠʟʚʝʩʪʥʳ ʜʠʘʧʘʟʦʥʳ ʠʟʤʝʨʝʥʠʡ. ʇʦ-

ʵʪʦʤʫ  ʜʣʷ -ʜʝʪʝʢʪʦʨʦʚ ʵʢʩʧʦʟʠʮʠʠ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ  ʚ ʜʠʘʧʘʟʦʥʝ 50-80 

̋ˎϽ̘̋Ⱦ̍ , ʩ ʚʝʨʭʥʠʤ ʧʨʝʜʝʣʦʤ ʥʘʩʳʱʝʥʠʷ ʜʦ 100 000 ̋ ˎϽ̘̋Ⱦ̍ , ʚ ʵʪʦʤ ʦʪʥʦ-

ʰʝʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ὙὛὊὠ-ʜʝʪʝʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ, ʪʘʢ ʢʘʢ ʚ ʙʦʣʴ-

ʰʠʥʩʪʚʘ ʩʣʫʯʘʝʚ  ʥʝ ʪʨʝʙʫʝʪ ʧʦʚʪʦʨʥʳʭ ʠʟʤʝʨʝʥʠʡ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʚʝʨʭʥʝʛʦ 

ʧʨʝʜʝʣʘ ʥʘʩʳʱʝʥʠʷ ὙὛὑὛ-ʜʝʪʝʢʪʦʨʦʚ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ 

ʩʪʨʘʥʳ  ʩ ʮʝʣʴʶ ʤʦʥʠʪʦʨʠʥʛʘ  ʨʘʜʦʥʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʝʛʦ ʦʙʱʝʡ ʘʢʪʠʚʥʦʩʪʠ  ʙʳʣʠ 

ʵʢʩʧʦʥʠʨʦʚʘʥʳ ʪʨʝʢʦʚʳʝ ʜʝʪʝʢʪʦʨʳ ʚ ʢʦʣʠʯʝʩʪʚʝ ʩʚʳʰʝ 770 ʰʪʫʢ (ʪʘʙʣʠʮʘ 5.1). 
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ʊʘʙʣʠʮʘ 5.1. ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ  ʪʨʝʢʦʚʳʭ ʜʝʪʝʢʪʦʨʦʚ   ʚ ʨʘʡʦʥʘʭ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʨʘʜʠʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʳʭ  ʦʙʲʝʢʪʦʚ ʥʘ ʩʝʚʝʨʝ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʄʝʩʪʦ ʫʩʪʘʥʦʚʢʠ 
ʂʦʣʠʯʝʩʪʚʦ, 

ʰʪʫʢ 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʛ. ɻʘʬʫʨʦʚ 100 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ɼʠʛʤʘʡ (ʧʦʩʸʣʦʢ ɻʦʟʠʸʥ) 265 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ˉ2 (ʧʦʩʸʣʦʢ ɸʜʨʘʩʤʘʥ) 59 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ "ʂʘʨʪʳ 1-9" (ʛʦʨʦʜ ɹʫʩʪʦʥ) 100 

ʆʪʚʘʣʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʂʠʠʢ-ʊʘʣ (ʛʦʨʦʜ ʍʫʜʞʘʥʜ) 80 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʛ. ʀʩʪʠʢʣʦʣ ʠ ʧʦʩ. ʉʪʘʨʳʡ ʊʘʙʦʰʘʨ 167 

ɺʩʝʛʦ: 771 

ʊʨʝʢʦʚʳʝ ʜʝʪʝʢʪʦʨʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 265 ʰʪʫʢ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ  ʚ ʧʦʩʸʣʢʝ 

ɻʦʟʠʸʥ, ʥʘ ʩʘʤʦʤ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ɼʠʛʤʘʡ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʷʭ. ɼʝʪʝʢʪʦʨʳ (52 

ʜʝʪʝʢʪʦʨʘ) ʫʩʪʘʥʦʚʣʝʥʳ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 50 ʜʨʫʛ 

ʦʪ ʜʨʫʛʘ ʫ ʦʩʥʦʚʥʦʡ ʜʘʤʙʳ, ʟʘʪʝʤ ʯʝʨʝʟ 100 ʤ.ɼʝʪʝʢʪʦʨʳ ʚ ʢʦʣʠʯʝʩʪʚʝ  43 h ʪ. 

ʫʩʪʘʥʦʚʣʝʥʳ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʚʜʦʣʴ ʝʸ ʧʦʧʝʨʝʯʥʦʛʦ ʠ ʧʨʦ-

ʜʦʣʴʥʦʛʦ ʧʨʦʬʠʣʝʡ. ɼʝʪʝʢʪʦʨʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 24 h ʪ. ʵʢʩʧʦʥʠʨʦʚʘʥʳ  ʧʦ ʩʘʁ, ʢʦ-

ʪʦʨʳʡ ʚʳʭʦʜʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʧʦʩʸʣʢʫ ɻʦʟʠʸʥ. ɼʦ ʥʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʭʚʦ-

ʩʪʦʭʨʘʥʠʣʠʱʝ ɼʠʛʤʘʡ, ʠʤʝʶʱʝʝ ʦʙʱʫʶ ʧʣʦʱʘʜʴ 9.0Ŀ105 ʤ2 ̫ ʚʣʷʣʦʩʴ ʦʪʢʨʳʪʳʤ, 

ʙʝʟ ʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ. 

ɺʳʙʨʦʩʳ ʨʘʜʦʥʘ ʚ ʘʪʤʦʩʬʝʨʫ ʫʩʠʣʠʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʦ  ʧʦʩʣʝ ʧʦʣʥʦʛʦ ʠʩʧʘ-

ʨʝʥʠʷ  ʚʦʜʳ ʚ ʧʨʫʜʫ, ʧʨʠ ʵʪʦʤ ʧʨʦʠʟʦʰʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ  ʜʣʠʥʥʳʭ ʤʥʦʛʦʯʠʩʣʝʥ-

ʥʭr, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʭʘʦʪʠʯʥʦ ʪʨʝʱʠʥʳ ʛʣʫʙʠʥʦʡ 1-3 ʤʝʪʨʘ. ɺ ʪʨʝʱʠʥʘʭ, ʧʨʝʜʝʣ 

ʥʘʩʳʱʝʥʠʷ ʢʦʪʦʨʳʭ ʦʢʦʥʯʘʪʝʣʴʥʦ ʙʳʣ ʧʨʝʚʳʰʝʥ, ʙʳʣʦ ʵʢʩʧʦʥʠʨʦʚʘʥʦ 10 ʜʝʪʝʢ-

ʪʦʨʦʚ. 

ʊʘʢʞʝ ʜʝʪʝʢʪʦʨʳ  ʚ ʢʦʣʠʯʝʩʪʚʝ 60 ʰʪʫʢ ʫʩʪʘʥʦʚʣʝʥʳ  ʚʦʟʣʝ ʞʠʣʳʭ ʜʦʤʦʚ 

ʥʘ ʶʞʥʦʡ ʦʢʨʘʠʥʝ ʧʦʩʸʣʢʘ ɻʦʟʠʸʥ, ʠ 76 ὙὛὑὛ-ʜʝʪʝʢʪʦʨʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ  ʚ 

ʞʠʣʳʭ ʜʦʤʘʭ, ʫʯʠʪʳʚʘʷ ʯʠʩʣʦ ʧʨʦʞʠʚʘʶʱʠʭ ʣʶʜʝʡ ʚ ʢʘʞʜʦʤ ʠʟ ʜʦʤʦʚ, ʥʘ ʫʣʠ-

ʮʘʭ   ʊ. ʅʫʨʙʦʝʚʘ ʠ ʇ. ɹʦʙʦʢʘʣʦʥʦʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʶʞʥʦʡ ʦʢʨʘʠʥʝ ʧʦʩʸʣʢʘ 

ɻʦʟʠʸʥ, ʧʨʠʤʝʨʥʦ ʚ 1-2 ʢʠʣʦʤʝʪʨʘʭ ʦʪ ʜʘʤʙʳ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ɼʠʛʤʘʡ.  
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ʅʘ ʪʝʨʨʠʪʦʨʠʷʭ ʨʘʩʧʦʣʦʞʝʥʠ ̫ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥr ʭʚʦʩʪʦʭʨʘʥʠ-

ʣʠʱʘ "ʂʘʨʪʘ 1-9" ʚʳʩʪʘʚʣʝʥʳ 30 ʜʝʪʝʢʪʦʨʦʚ. ʊʨʠ ʜʝʪʝʢʪʦʨʘ ʵʢʩʧʦʥʠʨʦʚʘʥʳ ʚ 

ʩʢʚʘʞʠʥʫ ʥʘ ʛʣʫʙʠʥʫ 1 ʤʝʪʨ, ʩʧʝʮʠʘʣʴʥʦ ʧʨʦʙʫʨʝʥʥʫʶ ʚ ʮʝʥʪʨʝ ʭʚʦʩʪʦʭʨʘʥʠ-

ʣʠʱʘ, ʵʪʠ ʜʝʪʝʢʪʦʨʳ ʧʦʢʘʟʘʣʠ ʧʨʝʚʳʰʝʥʠʝ ʧʨʝʜʝʣ ʥʘʩʳʱʝʥʠʷ. ɺ ʟʜʘʥʠʠ ʩʣʫʞʙʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ  ʙʳʣ ʵʢʩʧʦʥʠʨʦʚʘʥ 1 ʜʝʪʝʢʪʦʨ. 

ɺ ʛʦʨʦʜʝ ɹʫʩʪʦʥ ʵʢʩʧʦʥʠʨʦʚʘʥʦ 70 ʜʝʪʝʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ  

ʚ ʧʦʤʝʱʝʥʠʷ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ. ʕʢʩʧʦʥʠʨʦʚʘʥʠʝ ʧʨʦʚʝʣʠ ʩʣʝʜʫʶ-

ʱʠʤ ʦʙʨʘʟʦʤ: 11 ὙὛὑὛ-ʜʝʪʝʢʪʦʨʦʚ - ɻʦʨʥʦ-ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʊʘʜʞʠ-

ʢʠʩʪʘʥʘ (ʦʙʱʝʞʠʪʠʝ ʩʪʫʜʝʥʪʦʚ ʠ ʫʯʝʙʥʳʝ ʢʦʨʧʫʩʘ); 11 ὙὛὑὛ-ʜʝʪʝʢʪʦʨʦʚ -  ʅʇʎ 

"ʊʝʭʥʦʣʦʛʠʷ" (ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʠ ʨʘʙʦʯʘʷ ʟʦʥʘ ï ʧʦʣʫʧʦʜʚʘʣ); 6 

ὙὛὑὛ-ʜʝʪʝʢʪʦʨʦʚ  - ʄʝʜʠʮʠʥʩʢʠʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ (1-4 ʵʪʘʞʠ); 6 ὙὛὑὛ-

ʜʝʪʝʢʪʦʨʦʚ ï ʄʝʜʠʮʠʥʩʢʘʷ ʩʘʥʠʪʘʨʥʘ ̫ ʯʘʩʪʴ (ʢʣʠʥʠʯʝʩʢʘ ̫ ʣʘʙʦʨʘʪʦʨʠʷ); 2 

ὙὛὑὛ-ʜʝʪʝʢʪʦʨʘ ï ʂʣʠʥʠʯʝʩʢʘ ̫ʙʦʣʴʥʠʮʘ (ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʝ ʦʪʜʝʣʝʥʠʝ).  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʩʫʤʤʘʨʥʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʜʦʟ ʦʙʣʫʯʝʥʠʷ 

ʥʘʩʝʣʝʥʠʷ, ʧʦʣʫʯʘʝʤʳʭ  ʦʪ ʨʘʜʦʥʘ ʠ ʧʨʦʜʫʢʪʦʚ ʝʛʦ ʨʘʩʧʘʜʘ, 20 ὙὛὑὛ-ʜʝʪʝʢʪʦʨʦʚ 

ʵʢʩʧʦʥʠʨʦʚʘʣʠ  ʚ ʛʦʨʦʜʝ ɹʫʩʪʦʥ ʥʘ ʧʝʨʚʳʭ ʵʪʘʞʘʭ ʞʠʣʳʭ ʟʜʘʥʠʡ ʩʨʦʢʦʤ ʥʘ 1 

ʛʦʜ, 10 ὙὛὑὛ-ʜʝʪʝʢʪʦʨʦʚ ʵʢʩʧʦʥʠʨʦʚʘʣʠ  ʚ ʯʘʩʪʥʦʤ ʩʝʢʪʦʨʝ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʣʩʷ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʢʠʣʦʤʝʪʨ  ʦʪ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ "ʂʘʨʪʘ 1-9", ʩʝʚʝʨʦ-ʟʘʧʘʜʥʝʝ ʧʦ-

ʩʸʣʢʘ ʆʢʘʨʳʢ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ɻʘʬʫʨʦʚ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʙʣʠʟʦʩʪʠ 

ʦʪ ɻʘʬʫʨʦʚʩʢʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ, ʵʢʩʧʦʥʠʨʦʚʘʥʦ 100 ὙὛὑὛ-ʜʝʪʝʢʪʦʨʦʚ ʚʥʫʪʨʠ 

ʟʜʘʥʠʡ. ʉʨʝʜʠ ʢʦʪʦʨʳʭ 64 ὙὛὑὛ-ʜʝʪʝʢʪʦʨʘ ʵʢʩʧʦʥʠʨʦʚʘʥʳ  ʚ 4-ʭ ʵʪʘʞʥʦʤ ʞʠʣʦʤ 

ʜʦʤʝ ʥʘ 32 ʢʚʘʨʪʠʨʳ ʥʘ ʙʘʣʢʦʥʘʭ ʠ ʚ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʷʭ. ʕʪʦʪ ʞʠʣʦʡ ʜʦʤ ʨʘʩ-

ʧʦʣʦʞʝʥ ʢ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʫ ʙʣʠʞʝ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʞʠʣʳʭ ʜʦʤʦʚ.  6 ὙὛὑὛ-ʜʝ-

ʪʝʢʪʦʨʦʚ ʵʢʩʧʦʥʠʨʦʚʘʥʳ  ʚ ʞʠʣʳʭ ʜʦʤʘʭ ʧʦ ʫʣʠʮʝ ʃʘʭʫʪʠ, ʦʭʚʘʯʝʥʦ 3 ʦʜʥʦʵʪʘʞ-

ʥʳʭ ʜʦʤʘ, ʚ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭʨʘʩʧʦʣʦʞʝʥʳ 2 ʢʚʘʨʪʠʨʳ. ɽʱʸ 30 ὙὛὑὛ-ʜʝʪʝʢʪʦ-

ʨʦʚ ʵʢʩʧʦʥʠʨʦʚʘʥʳ ʚ ʧʦʤʝʱʝʥʠʷʭ ʨʘʟʣʠʯʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʨʘʡʦʥʥʦʡ ʙʦʣʴʥʠʮʳ 

ʠ ʚ ʢʚʘʨʪʠʨʘʭ ʞʠʣʦʛʦ ʜʦʤʘ ʥʘ 50 ʢʚʘʨʪʠʨ. ʕʪʠ ʟʜʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥʳ ʢ ʩʝʚʝʨʫ  ʦʪ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʚʜʦʣʴ ʰʦʩʩʝ ʍʫʜʞʘʥʜ ï ɻʘʬʫʨʦʚ. ɼʝʪʝʢʪʦʨʳ ʚ ʦʩʥʦʚʥʦʤ ʚʳ-

ʩʪʘʚʣʷʣʠʩʴ  ʥʘ ʧʝʨʚʳʭ ʵʪʘʞʘʭ ʟʜʘʥʠʡ. 
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ɺ ʛʦʨʦʜʝ ʀʩʪʠʢʣʦʣ ʚʳʩʪʘʚʣʝʥʳ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 167 ὙὛὑὛ-ʜʝʪʝʢʪʦʨʦʚ 

ʧʦ ʩʣʝʜʫʶʱʠʤ ʣʦʢʘʣʴʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ: ʥʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʭ I-II  ʦʯʝʨʝʜʠ ï ʧʦ 

10 ʜʝʪʝʢʪʦʨʦʚ, ʥʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʭ III  ʠ IV ʦʯʝʨʝʜʠ ï ʧʦ 20 ʜʝʪʝʢʪʦʨʦʚ, ʥʘ ʦʪ-

ʚʘʣʘʭ ʌɹʈ ï 20 ʜʝʪʝʢʪʦʨʦʚ, ʧʦ ʧʝʨʠʤʝʪʨʫ ʢʘʨʴʝʨʘ ï 12 ʜʝʪʝʢʪʦʨʦʚ, ʠ 75 ὙὛὑὛ-

ʜʝʪʝʢʪʦʨʦʚ ʫʩʪʘʥʦʚʣʝʥʳ  ʚ ʞʠʣʦʤ ʩʝʢʪʦʨʝ ʛʦʨʦʜʘ ʀʩʪʠʢʣʦʣ ʠ ʧʦʩʸʣʢʘ ʉʪʘʨʳʡ 

ʊʘʙʦʰʘʨ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʩʸʣʢʘ ɸʜʨʘʩʤʘʥ ʵʢʩʧʦʥʠʨʦʚʘʥʦ ʚʩʝʛʦ 59 ὙὛὑὛ-ʜʝʪʝʢʪʦ-

ʨʦʚ,  ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 9 ʜʝʪʝʢʪʦʨʦʚ - ʥʘ ʪʝʣʝ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ˉ 2;  3 ʜʝʪʝʢʪʦʨʘ - ʥʘ ʩʢʣʘʜʝ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ (ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʝ ʧʦʤʝʱʝʥʠʝ);  15 ὙὛὑὛ-ʜʝʪʝʢʪʦʨʦʚ - ʧʦʩʸʣʦʢ ɸʜʨʘʩʤʘʥ, ʫʣʠʮʘ  ɹ. ɻʘʬʫ-

ʨʦʚʘ (ʞʠʣʳʝ ʜʦʤʘ),  15 ὙὛὑὛ-ʜʝʪʝʢʪʦʨʦʚ  - ʫʣʠʮʘ ʌʠʨʜʘʚʩʠ (ʞʠʣʳʝ ʜʦʤʘ); 9 

ὙὛὑὛ-ʜʝʪʝʢʪʦʨʦʚ  - ʫʣʠʮʘ ʈʫʜʘʢʠ (ʞʠʣʳʝ ʜʦʤʘ);  4 ὙὛὑὛ-ʜʝʪʝʢʪʦʨʘ ï ʫʣʠʮʘ ɻʦʨʴ-

ʢʦʛʦ (ʞʠʣʳʝ ʜʦʤʘ); 4 ὙὛὑὛ-ʜʝʪʝʢʪʦʨʘ ï ʫʣʠʮʘ ʄʫʤʠʥʦʚʘ (ʞʠʣʳʝ ʜʦʤʘ).  

ʋʯʠʪʳʚʘʷ ʙʣʠʟʦʩʪʴ ʦʪʚʘʣʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʂʠʠʢ-ʊʘʣ ʢ ʞʠʣʳʤ ʨʘʡʦʥʘʤ 

ʧʨʘʚʦʙʝʨʝʞʥʦʡ ʯʘʩʪʠ ʍʫʜʞʘʥʜʘ (ʨʘʩʩʪʦʷʥʠʝ 2 ʢʤ), ʘ ʪʘʢʞʝ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ 

ʚʦʟʤʦʞʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʤʘʪʝʨʠʘʣʦʚ ʦʪʚʘʣʦʚ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʧʨʠ ʜʦʙʳʯʝ ʧʦʣʝʟ-

ʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʥʘ ʨʫʜʥʠʢʝ   ̄3, ʥʘ ʥʘʩʝʣʝʥʠʝ ʍʫʜʞʘʥʜʘ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ  ʨʘʟ-

ʤʝʱʝʥʳ 80 ʜʝʪʝʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʚʳʩʪʘʚʣʝʥʳ ʚ ʞʠʣʦʤ ʩʝʢʪʦʨʝ - ʢʚʘʨʪʘʣʘʭ ʧʨʘʚʦ-

ʙʝʨʝʞʥʦʡ ʯʘʩʪʠ ʍʫʜʞʘʥʜʘ. 

ʏʝʨʝʟ 3-4 ʤʝʩʷʮʘ ʧʦʩʣʝ ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ ʪʨʝʢ-ʜʝʪʝʢʪʦʨʦʚ ʪʠʧʘ ὙὛὑὛ  ʦʥʠ 

ʙʳʣʠ ʩʦʙʨʘʥʳ ʠ ʦʪʧʨʘʚʣʝʥʳ ʥʘ ʦʙʨʘʙʦʪʢʫ ʚ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʣʘʙʦʨʘʪʦʨʠʶ 

ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ "ʊʝʭʥʦʣʦʛʠʷ" ɻʋʇ "ʊʘʜʞʨʝʜʤʝʪ", ʛʜʝ ʧʨʦʰʣʠ 

ʦʙʨʘʙʦʪʢʫ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ "ʈɸɼʆʉʀʉ".  

ʈʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʜʝʨʞʘʥʠʷ ʨʘʜʦʥʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘ ʩʝʚʝʨʝ ʊʘ-

ʜʞʠʢʠʩʪʘʥʘ ʩ ʧʦʤʦʱʴʶ ʪʨʝʢ-ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʜʝʪʝʢʪʦʨʦʚ, ʦʙʦʙʱʝʥʳ ʚ ʪʘʙʣʠʮʝ 

5.2. 

ɼʣʷ ʧʝʨʝʩʯʝʪʘ ʟʥʘʯʝʥʠʡ ʆɸ ʨʘʜʦʥʘ ʚ ʟʥʘʯʝʥʠʷ ʕʈʆɸ ʨʘʜʦʥʘ (ʵʢʚʠʚʘʣʝʥʪ-

ʥʘʷ ʨʘʚʥʦʚʝʩʥʘʷ ʦʙʲʸʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʨʘʜʦʥʘ) ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘ-

ʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ - Ὂ , ʜʣʷ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʷʭ ʨʘʚʥʳʡ 4, ʠ ʜʣʷ ʘʪ-



 

198 

ʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ  Ὂ ȟ ʨʘʚʥʳʡ 0.6. ʕʪʠ ʟʥʘʯʝʥʠʷ   ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʜʠʦʘʢ-

ʪʠʚʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷʙʳʣʠ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʄʂʈɿ (ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʤʠʩʩʠʝʡ ʧʦ 

ʨʘʜʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʝ) ʠ ʅʂɼɸʈ ʆʆʅ (ʅʘʫʯʥʳʤ ʢʦʤʠʪʝʪʦʤ ʆʆʅ ʧʦ ʜʝʡ-

ʩʪʚʠʶ ʘʪʦʤʥʦʡ ʨʘʜʠʘʮʠʠ), ʧʦʣʫʯʝʥʥʳʤ ʚ 2000 ʠ 2006 ʛʦʜʘʭ.  

ɹʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ Rn, ʘ ʠʤʝʥʥʦ ʆɸ Rn ʚ ʘʪʤʦʩʬʝʨʥʦʤ 

ʚʦʟʜʫʭʝ ʥʘʜ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝʤ  "ʂʘʨʪʘ 1-9" ʠ  ʙʣʠʟʣʝʞʘʱʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʟʘʚʠ-

ʩʠʪ ʦʪ ʚʳʩʦʪʳ ʪʦʯʝʢ ʦʧʨʝʜʝʣʝʥʠʷ, ʪʦ ʝʩʪʴ ʯʝʤ ʚʳʰʝ ʚʳʙʨʘʥʳ ʪʦʯʢʠ  ʠʟʤʝʨʝʥʠʷ, 

ʪʝʤ ʥʠʞʝ ʩʦʜʝʨʞʘʥʠʷ ʆɸ Rn. ɽʩʣʠ ʩʯʠʘʪʴ ʟʘ 100% ʆɸ Rn ʥʘ ʚʳʩʦʪʝ 0.1 ʤ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ,  ʪʦ ʥʘ ʚʳʩʦʪʝ 10 ʤ ʵʪʦ ʟʥʘʯʝʥʠʝ ʩʥʠʟʠʪʩʷ ʜʦ 87%, 

ʘ ʥʘ ʚʳʩʦʪʝ 20 ʤʝʪʨʦʚ ï ʩʥʠʟʠʪʩʷ ʜʦ 80% ʠ ʝʰʸ ʥʠʞʝ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɼʠʛʤʘʷ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʨʘʜʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʥʘ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʚʝʣʠʯʠʥʳ ʩʨʝʜʥʠʭ ʤʦʱʥʦʩʪʝʡ ʘʤʙʠʝʥʪʥʳʭ 

ʜʦʟ ʜʦʩʪʠʛʘʶʪ ςπ ̍̋˔Ⱦ̘̃ ́,̒ ʥʘʜ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝʤ  ʚ ʨʘʟʣʠʯʥʳʭ ʣʦʢʘʣʴʥʳʭ 

ʪʦʯʢʘʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʝʣʠʯʠʥʳ ʆɸ ʨʘʜʦʥʘ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ, ʨʘʚʥʳʝ 200-

1000 ɹʢ/ʤ3, ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʨʘʜʦʥʘ  ʠʟ ʭʚʦʩʪʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ  ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 

ʚʝʣʠʯʠʥ ʜʦ 65 000 ˎȾ̋̍ ̒Ȣ ʊʘʢʞʝ ʚ ʭʚʦʩʪʦʚʳʭ ʤʘʪʝʨʠʘʣʘʭ ʫʜʝʣʴʥʳʝ ʘʢʪʠʚ-

ʥʦʩʪʠ   ʫʨʘʥʘ-238 ʠ ʨʘʜʠʷ-226 ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 980 ʠ 7620 ɹʢ/ʢʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

[286]. 

ʊʘʙʣʠʮʘ 5.2. ï ʋʩʨʝʜʥʸʥʥʳʝ ʚʝʣʠʯʠʥʳ ʕʈʆɸ ʠ ʆɸ ʨʘʜʦʥʘ ʚ ʚʦʟʜʫʭʝ ʧʦʤʝʱʝʥʠʡ 

ʠ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩʝʚʝʨʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʜʝʪʝʢʪʦʨʦʚ 

ʂʦʣʠʯʝ-

ʩʪʚʦ,  

ʰʪ. 

ʕʈʆɸ 

ʨʘʜʦʥʘ, 

ˎȾ̋̍  

ʆɸ  

ʨʘʜʦʥʘ, 

 ˎ Ⱦ̋̍   

ɻʘʬʫʨʦʚʩʢʦʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ, ʛ. ɻʘʬʫʨʦʚ 

ɻ. ɻʘʬʫʨʦʚ 70 24 61 

ɻʘʬʫʨʦʚʩʢʦʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ 30 33 55 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ɼʠʛʤʘʡ, ʧʦʩʸʣʦʢ ɻʦʟʠʸʥ 

ʇʦʩʸʣʦʢ ɻʦʟʠʸʥ 160 25 42 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 5.2 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ɼʠʛʤʘʡ 105 360 600 

ʆʪʚʘʣʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʂʠʠʢ-ʊʘʣ, ʛʦʨʦʜ ʍʫʜʞʘʥʜ 

ɻʦʨʦʜ ʍʫʜʞʘʥʜ 76 13 32 

ʆʪʚʘʣʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʂʠʠʢ-ʊʘʣ 4 25 42 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʛʦʨʦʜʘ ʀʩʪʠʢʣʦʣ ʠ ʧʦʩʸʣʢʘ ʉʪʘʨʳʡ ʊʘʙʦʰʘʨ 

ɻʦʨʦʜ ʀʩʪʠʢʣʦʣ 35 47 118 

ʇʦʩʸʣʦʢ ʉʪʘʨʳʡ ʊʘʙʦʰʘʨ 26 56 140 

ɻʦʨʥʳʡ ʨʘʡʦʥ ʚ 4 ʢʤ ʦʪ ʛ. ʀʩʪʠʢ-

ʣʦʣ 

10 
7 12 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʛʦʨʦʜʘ  ʀʩʪʠʢ-

ʣʦʣ 

92 
17 28 

ɿʜʘʥʠʝ ʙʳʚʰʝʛʦ ʨʘʟʨʫʰʝʥʥʦʛʦ 

ɻʄɿ 

4 
528 1319 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ˉ 2, ʧʦʩʸʣʦʢ ɸʜʨʘʩʤʘʥ 

ʇʦʩʸʣʦʢ ɸʜʨʘʩʤʘʥ 50 35 88 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ˉ2 9 90 150 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ "ʂʘʨʪʘ 1-9", ʛʦʨʦʜ ɹʫʩʪʦʥ 

ɻʦʨʦʜ ɹʫʩʪʦʥ 56 19 47 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ "ʂʘʨʪʘ 1-9" 34 23 38 

ʇʦʩʸʣʦʢ ʆʢʘʨʳʢ 10 22 37 

 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ɹʫʩʪʦʥ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʥʪʝʛʨʘʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ,  ʚ 

ʚʦʟʜʫʭʝ ʧʦʤʝʱʝʥʠʡ  ʚʝʣʠʯʠʥʳ ʦʙʲʸʤʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ ʨʘʜʦʥʘ  ʚ ʩʨʝʜʥʝʤ ʨʘʚʥʳ 

47 ˎ Ⱦ̋̍ , ʢʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 5.2.  ʀʩʩʣʝʜʦʚʘʥʠʷ  ʚʳʷʚʠʣʠ ʦʧʨʝʜʝʣʸʥʥʫʶ ʟʘ-

ʚʠʩʠʤʦʩʪʴ ʫʨʦʚʥʝʡ ʨʘʜʦʥʘ ʚ ʟʜʘʥʠʷʭ ʦʪ ʚʦʟʨʘʩʪʘ ʟʜʘʥʠʡ. ʊʘʢ, ʚ ʧʦʤʝʱʝʥʠʷʭ ʟʜʘ-

ʥʠʷ 1987 ʛʦʜʘ ʧʦʩʪʨʦʡʢʠ (ʛʦʨʦʜ ɹʫʩʪʦʥ, ʫʣʠʮʘ ʄʠʨʘ), ʪʦ ʝʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝ-

ʜʘʚʥʦ, ʆɸ Rn ʩʦʩʪʘʚʣʷʣʘ 22 ˎ Ⱦ̋̍ Ȣ ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʧʦʤʝʱʝʥʠʷʭ ʟʜʘʥʠʷ ɻʦʨʥʦ-

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʊʘʜʞʠʢʠʩʪʘʥʘ ʧʦʩʪʨʦʡʢʠ 1945 ʛʦʜʘ,  ʚ ʢʦʪʦʨʦʤ ʚ 

ʪʝʯʝʥʠʝ 70 ʣʝʪ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ, ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʤʘʢʩʠ-

ʤʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʚ 47 ˎȾ̋̍ . 

ʊʝʨʨʠʪʦʨʠʷ ɻʘʬʫʨʦʚʩʢʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʙʳʣʘ ʧʦʢʨʳʪʘ ʟʘʱʠʪʥʳʤ 

ʩʣʦʝʤ ʛʨʫʥʪʘ ʠʟ ʣʸʩʩʦʚʳʭ ʩʫʛʣʠʥʢʦʚ ʤʦʱʥʦʩʪʴʶ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʦʪ  2.5 ʜʦ 

3.0 ʤʝʪʨʦʚ. ʉʨʝʜʥʠʝ ʚʝʣʠʯʠʥʳ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ ʨʘʜʦʥʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʨʝʜʝ-



 

200 

ʣʷʶʪʩʷ ʚ 40-60 ̍ ˎȾ̋̍ ̒ȟ ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʚʝʣʠʯʠʥ  ʚ ʦʪʜʝʣʴʥʳʭ ʪʦʯ-

ʢʘʭ ʜʦ 100 ̍ˎȾ̋̍ ̒Ȣ ʆʧʨʝʜʝʣʷʝʤʳʝ ʚʝʣʠʯʠʥʳ ʇʇʈ  ʥʠʞʝ ʧʨʝʜʝʣʴʥʳʭ ʥʦʨʤ 

ʚ 10-20 ʨʘʟ (ʧʨʠ ʥʦʨʤʝ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ 1000 ̍ˎȾ̋̍ ̒Ȣ  

ɺ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ ɹ. ɻʘʬʫʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʘʪʤʦʩʬʝʨ-

ʥʦʤ ʚʦʟʜʫʭʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʤʛʥʦʚʝʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʆɸ, ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʨʘʜʠʦ-

ʤʝʪʨ ʨʘʜʦʥʘ "ʈʈɸ-01ʄ-03" ʠ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ  ʦʙʦʙʱʘʶʪʩʷ ʚ ʪʘʙʣʠʮʝ 5.3. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʥʘʜ ʪʝʨʨʠʪʦʨʠʷʤʠ ʩʝʚʝʨʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ ʫʨʦʚʥʠ ʆɸ 

Rn  ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ, ʦʥʠ  ʣʦʢʘʣʠʟʦʚʘʥʳ  ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʜ ʭʚʦʩʪʦʭʨʘ-

ʥʠʣʠʱʘʤʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ  ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʧʨʠʤʝʨʘʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʛʦʨʦʜʘ 

ʀʩʪʠʢʣʦʣ ʠ ɼʠʛʤʘʡ. ʕʪʦʪ ʬʘʢʪ ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥ ʩ ʪʝʤ, ʯʪʦ ʦʩʪʘʪʢʠ ʨʘʜʠʦʘʢʪʠʚ-

ʥʳʭ ʤʘʪʝʨʠʘʣʦʚ  ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʥʘʭʦʜʷʪʩʷ  ʙʝʟ ʟʘʱʠʪʥʳʭ ʧʦ-

ʢʨʳʪʠʡ, ʦʥʠ ʥʝ ʧʦʢʨʳʪʳ ʟʘʱʠʪʥʳʤ ʩʣʦʝʤ ʥʝʡʪʨʘʣʴʥʦʛʦ ʛʨʫʥʪʘ, ʯʪʦ ʜʝʣʘʝʪ  ʠʭ 

ʦʧʘʩʥʳʤʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʪʝʭʥʦʛʝʥʥʳʤʠ ʟʦʥʘʤʠ, ʠʟ ʢʦʪʦʨʳʭ ʵʢʩʭʘʣʠʨʫʝʪʩʷ ʛʘʟ ʨʘ-

ʜʦʥ.  

ʊʘʙʣʠʮʘ 5.3. ï ʉʨʝʜʥʠʝ ʚʝʣʠʯʠʥʳ ʕʈʆɸ ʠ ʆɸ ʨʘʜʦʥʘ ʚ ʚʦʟʜʫʭʝ ʥʘʩʝʣʸʥʥʳʭ 

ʧʫʥʢʪʦʚ ɹ. ɻʘʬʫʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ 

ʊʦʯʢʠ ʟʘʤʝʨʦʚ 

ʄʛʥʦʚʝʥʥʳʝ 

ʠʟʤʝʨʝʥʠʷ  

ʕʈʆɸ ʨʘ-

ʜʦʥʘ, ˎ Ⱦ̋

̍  

ʆɸ ʨʘ-

ʜʦʥʘ, ˎ Ⱦ̋

̍  

ɼʞʘʤʦʘʪ ʆʚʯʠ-ʂʘʣʘʯʘ  10 41 68 

ɼʞʘʤʦʘʪ ʍʘʡʜʘʨ ʋʩʤʦʥʦʚ  12 41 69 

ɼʞʘʤʦʘʪ ɻʦʟʠʸʥ 34 25 42 

ɼʞʘʤʦʘʪ ʏʘʰʤʘʩʦʨ 18 34 86 

ɼʞʘʤʦʘʪ ɪʚʘ 21 40 66 

ɼʞʘʤʦʘʪ ʋʥʜʞʠ 22 35 58 

ɼʞʘʤʦʘʪ ʀʩʤʦʠʣ 18 43 71 

ɼʞʘʤʦʘʪ ɼʘʜʦʙʦʡ ʍʦʣʤʘʪʦʚ  30 28 47 

ɼʞʘʤʦʘʪ ʀʩʬʠʩʦʨ 20 25 42 

ɼʞʘʤʦʘʪ ʍʠʩʪʝʚʘʨʟ 43 29 48 

ɼʞʘʤʦʘʪ ɿʘʨʟʘʤʠʥ 14 33 55 

 

https://ru.wikipedia.org/w/index.php?title=%D0%98%D1%81%D1%84%D0%B8%D1%81%D0%BE%D1%80%D1%81%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B6%D0%B0%D0%BC%D0%BE%D0%B0%D1%82&action=edit&redlink=1
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ʅʦ ʭʦʪʷ  ʵʢʩʭʘʣʷʮʠʷ ʨʘʜʦʥʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʚʳʩʦʢʘʷ, ʠʭ 

ʪʝʨʨʠʪʦʨʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʷʚʣʷʶʪʩʷ ʞʠʣʦʡ ʟʦʥʦʡ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʭʚʦ-

ʩʪʦʭʨʘʥʠʣʠʱʘ ʥʝ ʚʣʠʷʶʪ ʥʘ ʨʘʜʦʥʦʚʫʶ ʩʠʪʫʘʮʠʶ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʭ ʚ ʟʦʥʘʭ ʠʭ ʚʣʠʷʥʠʷ. 

ʉ ʮʝʣʴʶ ʫʣʫʯʰʠʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʝʚʝʨʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ ʨʘʜʦʥʦʚʫʶ ʩʠ-

ʪʫʘʮʠʠ, ʫʯʠʪʳʚʘʷ ʚʦʟʤʦʞʥʦʝ ʨʘʩʰʠʨʝʥʠʷ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʨʝʘʣʠʟʦʚʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʪʝʨʨʠʪʦʨʠʡ ʭʨʘʥʠ-

ʣʠʱ  ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ, ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʵʪʦʤ ʫʜʝʣʠʪʴ ʫʨʘʥʦʩʦʜʝʨ-

ʞʘʱʠʤ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʤ ɼʠʛʤʘʡ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʛ. ʀʩʪʠʢʣʦʣ  [287]. 

 

5.2. ʄʦʥʠʪʦʨʠʥʛ ʪʝʭʥʦʛʝʥʥʦʛʦ ʠʟʦʪʦʧʘ ʮʝʟʠʷ-137 ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ 

5.2.1. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʨʘʟʮʳ ʧʦʯʚʳ ʦʪʙʠʨʘʣʠʩʴ  ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 17.4.3.01-2017 [366], 

ʦʪʙʦʨ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʦʪ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʫ 25 ʩʤ. ʆʙʨʘʟʮʳ  ʙʳʣʠ 

ʦʪʦʙʨʘʥʳ, ʫʯʠʪʳʚʘʷ ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʯʚʝʥʥʳʭ ʧʦʢʨʦʚʦʚ ʠ ʨʝʣʴ-

ʝʬʦʚ, ʚ 2018-2020 ʛʛ. ʚ  ʮʝʥʪʨʘʣʴʥʦʡ, ʶʞʥʦʡ, ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ ʠ ʚ 2021-

2022 ʛʛ. ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘ. ʈʘʡʦʥʳ, ʚʳʙʨʘʥʥʳʝ ʜʣʷ ʦʪʙʦʨʘ ʦʙʨʘʟ-

ʮʦʚ, ʚʢʣʶʯʘʣʠ  ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʣʘʥʜʰʘʬʪʦʚ: ʫʟʢʠʝ ʠ ʛʣʫʙʦʢʠʝ  ʫʱʝʣʴʷ ʨʝʢ 

ʤʝʞʜʫ ʩʢʘʣʠʩʪʳʤʠ ʭʨʝʙʪʘʤʠ, ʨʘʚʥʠʥʥʳʝ ʠ ʚʳʩʦʢʦʛʦʨʥʳʝ ʧʫʩʪʳʥʠ, ʘʣʴʧʠʡʩʢʠʝ 

ʣʫʛʘ ʠ ʜʨ. (ʨʠʩʫʥʦʢ 5.1). 

ʉʝʚʝʨʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ ï ʝʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ - ʤʝʞʜʫ 39Á04ᾳ 

ʠ 41Á08' ʩʝʚʝʨʥʦʡ ʰʠʨʦʪʳ ʠ 69Á25' ʠ 70Á34' ʚʦʩʪʦʯʥʦʡ ʜʦʣʛʦʪʳ; ʧʣʦʱʘʜʴ 25 400 

ʢʤ2, ʠʤʝʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʛʨʘʥʠʮʫ ʩ ʈʝʩʧʫʙʣʠʢʦʡ ʂʳʨʛʳʟʩʪʘʥ ʠ ʈʝʩʧʫʙʣʠʢʦʡ 

ʋʟʙʝʢʠʩʪʘʥ. ʂ ʩʝʚʝʨʫ ʦʪ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʭʦʜʷʪʩʷ ʭʨʝʙʪʳ ʛʦʨʥʦʡ ʩʠʩʪʝʤʳ 

ʄʦʛʦʣʪʘʫ ʠ ʂʫʨʘʤʠʥʩʢʠʡ ʭʨʝʙʝʪ, ʢ ʶʛʫ ʦʪ ʦʙʣʘʩʪʠ - ʊʫʨʢʝʩʪʘʥʩʢʠʡ ʭʨʝʙʝʪ ʠ ɿʝ-

ʨʘʚʰʘʥʩʢʠʝ ʛʦʨʳ.  

ʉʝʚʝʨʥʳʡ ʠ ʮʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ ʨʘʟʜʝʣʷʶʪʩʷ ʛʦʨʥʦʡ ʩʠʩʪʝʤʦʡ, 

ʚʢʣʶʯʘʶʱʝʡ ʭʨʝʙʪʳ ɻʠʩʩʘʨʩʢʦʡ, ɿʝʨʘʚʰʘʥʩʢʦʡ ʠ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʛʦʨʥʳʭ ʩʠ-

ʩʪʝʤ. ʕʪʠʭ ʭʨʝʙʪʳ  ʩʦʟʜʘʶʪ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʠ ʚʳʩʦʪʥʳʝ ʙʘʨʴʝʨʳ, ʧʨʝʧʷʪʩʪʚʫʶ-

ʱʠʝ  ʩʚʦʙʦʜʥʦʤʫ ʜʚʠʞʝʥʠʶ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ, ʚʦʟʥʠʢʘʶʱʠʭ ʦʪ ʶʞʥʳʭ ʤʫʩʩʦʥʦʚ 
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ʀʥʜʠʡʩʢʦʛʦ ʦʢʝʘʥʘ ʠ ʦʪ ʤʫʩʩʦʥʦʚ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ (ʉʃʆ). ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ɻʠʩʩʘʨʩʢʠʡ ʭʨʝʙʝʪ  ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʢʨʳʚʘʝʪ ʜʚʠʞʝʥʠʝ ʤʦʱʥʳʭ 

ʧʳʣʝʚʳʭ ʙʫʨʴ ʥʘ ʩʝʚʝʨ, ʵʪʠ ʧʳʣʴʥʳʝ ʙʫʨʠ çɸʬʛʘʥʝʮè ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʎʝʥʪʨʘʣʴ-

ʥʦʘʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ [367]. 

 

ʈʠʩʫʥʦʢ 5.1. ï ʂʘʨʪʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʜʝʣʝʥʠʷ  ʊʘʜʞʠʢʠʩʪʘʥʘ 

 

ʇʦ ʚʳʩʦʪʥʦʩʪʠ  ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʨʝʛʠʦʥ  ʜʝʣʠʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʷʩʦʚ:  

- ʧʦʷʩ ʨʘʚʥʠʥ ï ʩ ʚʳʩʦʪʘʤʠ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ 300-900 ʤʝʪʨʦʚ,  

- ʧʦʷʩ ʧʨʝʛʦʨʴʷ ï ʩ ʚʳʩʦʪʘʤʠ 900-1600 ʤ ʥʘʜ ʫʨ. ʤ.; 

- ʧʦʷʩ ʥʠʟʢʦʛʦʨʴʷ ï ʩ ʚʳʩʦʪʘʤʠ 1600-2300 ʤ ʥʘʜ ʫʨ. ʤ.;  

- ʩʨʝʜʥʝʛʦʨʥʳʡ ʧʦʷʩ ï ʩ ʚʳʩʦʪʘʤʠ 2300-3.200 ʤ ʥʘʜ ʫʨ. ʤ.; 

- ʧʦʷʩ ʚʳʩʦʢʦʛʦʨʴʷ - ʩ ʚʳʩʦʪʘʤʠ ʙʦʣʝʝ 3500 ʤ ʥʘʜ ʫʨ. ʤʦʨʷ. 

ʈʘʚʥʠʥʳ  ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʩʝʛʦ ʥʘ 7% ʦʙʱʥʡ 

ʪʝʨʨʠʪʦʨʠʠ [368]. 
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ɺ ʊʘʜʞʠʢʠʩʪʘʥ ʠʤʝʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʊʘʢʞʝ ʚ ʩʚʷʟʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʝʨʝʧʘʜʘʤʠ ʚʳʩʦʪ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʯʸʪʢʦ ʨʘʟ-

ʜʝʣʷʶʪʩʷ ʧʦʷʩʳ ʧʦʯʚʝʥʥʳʭ ʧʦʢʨʦʚʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʝʨʨʠʪʦʨʠ ̫ʨʝʩʧʫʙʣʠʢʠ  ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʪʳʨʴʤʷ  

ʧʦʷʩʘʤʠ  ʧʦʯʚ:  

1) ʧʦʷʩ ʥʠʟʢʦʛʦʨʥʳʭ ʨʘʚʥʠʥ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʩʝʨʦʟʸʤʥʳʤʠ ʧʦʯʚʝʥʥʳʤʠ 

ʧʦʢʨʦʚʘʤʠ;  

2) ʩʨʝʜʥʝʛʦʨʥʳʡ ʧʦʷʩ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʛʦʨʥʳʭ ʙʫʨʭr ʧʦʯʚ;  

3) ʚʳʩʦʢʦʛʦʨʥʳʡ ʧʦʷʩ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚʳʩʦʢʦʛʦʨʥʦ-ʧʫʩʪʳʥʥʳʭ ʧʦʯʚ,  

ʟʘʥʛʦʚʳʭ, ʧʫʩʪʳʥʥʦ-ʩʪʝʧʥʳʭ, ʩʪʝʧʥʳʭ ʠ ʣʫʛʦʚʦ-ʩʪʝʧʥʳʭ ʧʦʯʚ; 

4) ʥʠʚʘʣʴʥʳʡ ʧʦʷʩ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʜʝʪʨʠʪʦʚʳʭ ʧʦʯʚ  ʚ ʩʢʘʣʘʭ, ʩʥʝʞʥʠʢʘʭ 

ʠ ʣʝʜʥʠʢʘʭ [368]. 

ʇʨʦʙʦʧʦʜʛʦʪʦʚʢʫ ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʦʛʠʯʥʦ ʤʝʪʦʜʠʢʝ, ʦʧʠʩʘʥʥʦʡ ʚ ʨʘʙʦʪʝ 

[369]. ʆʪʜʠʨʘʣʠʩʴ ʦʙʨʘʟʮʳ ʩ ʙʦʣʴʰʠʤ ʚʝʩʦʤ, ʠʟ ʢʦʪʦʨʳʭ ʟʘʪʝʤ ʢʚʘʨʪʦʚʘʥʠʝʤ  ʦʪ-

ʙʠʨʘʣʠ ʦʙʨʘʟʮʳ  ʧʦ 1 ʣʠʪʨʫ. ɼʘʣʝʝ ʦʙʨʘʟʝʮ ʧʦʯʚʳ ʚʳʩʫʰʠʚʘʣʩʷ  ʥʘ ʚʦʟʜʫʭʝ ʜʦ 

ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʜʨʦʙʠʣʩʷ  ʚ ʜʨʦʙʠʣʢʝ, ʧʨʦʩʝʠʚʘʣʩʷ  ʩ ʧʦʤʦʱʴʶ ʩʠʪʘ  

ʩ ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʡ ʥʝ ʙʦʣʝʝ 2 ʤʤ. ʊʦʯʥʳʝ ʤʘʩʩʳ ʦʪʦʙʨʘʥʥʳʭ ʦʙʨʘʟʮʦʚ  ʦʧʨʝ-

ʜʝʣʷʣʠ  ʚʟʚʝʰʠʚʘʥʠʝʤ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʚʝʩʘʭ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 24104-2001, max 

ʧʨʝʜʝʣ ʚʟʚʝʰʠʚʘʥʠʷ ʜʦ 3000 ʛʨʘʤʤ,  ʧʦʛʨʝʰʥʦʩʪʴ  ʢʘʞʜʦʡ ʥʘʚʝʩʢʠ  ʩʦʩʪʘʚʣʷʣʘ 

ςϷ. 

ʆʙʨʘʟʮʳ ʧʦʜʚʝʨʛʘʣʠ ʨʘʜʠʦʣʦʛʠʯʝʩʢʦʤʫ ʠʟʤʝʨʝʥʠʶ, ʧʦʤʝʱʘʷ ʠʭ ʚ ʩʪʘʥ-

ʜʘʨʪʥʳʡ ʩʦʩʫʜ "ʄʘʨʠʥʝʣʣʠ" ʩ ʦʙʲʸʤʦʤ 1 ʣʠʪʨ. ʆʙʨʘʟʮʳ ʧʦʯʚʳ ʠʩʩʣʝʜʦʚʘʣʠʩʴ  ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ὅίρσχ, ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʚʦʜʠʣʠ  ʩ ʧʦʤʦ-

ʱʴʶ ʛʘʤʤʘ-ʩʧʝʢʪʨʦʤʝʪʨʘ (ʜʝʪʝʢʪʦʨ ï ʛʝʨʤʘʥʠʝʚʳʡ ʚʳʩʦʢʦʡ ʯʠʩʪʦʪʳ) ʘʤʝʨʠʢʘʥ-

ʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ CANBERRA, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Genie-

2000, ʟʘʷʚʣʷʝʤʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ 5-12%. ʆʧʨʝʜʝʣʝʥʠʝ ʚ ʦʙʨʘʟʮʘʭ ʫʜʝʣʴ-

ʥʦʡ ʘʢʪʠʚʥʦʩʪʠ  ὅίρσχ ʦʩʫʱʝʩʪʚʣʷʣʠ  ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʝʪʦʜʠʢʠ  ʦʧʨʝʜʝʣʝʥʠʷ 

ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ˠ  ̱ɔ-ʠʟʣʫʯʘʶʱʠʭ ʥʫʢʣʠʜʦʚ ʚ ʘʢʢʨʝʜʠʪʦʚʘʥʥʦʡ ʣʘʙʦʨʘ-

ʪʦʨʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʫʛ ɸʛʝʥʪʩʪʚʘ ʧʦ ʷʜʝʨʥʦʡ ʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʅɸʅ ʊʘʜʞʠʢʠʩʪʘʥʘ. 



 

204 

ɼʣʷ ʢʘʣʠʙʨʦʚʢʠ ʩʧʝʢʪʨʦʤʝʪʨʦʚ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʨʝʛʠʩʪʨʘʮʠʠ ʤʳ ʩʦ-

ʙʨʘʣʠ ʩʧʝʢʪʨ ʩʪʘʥʜʘʨʪʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʠʟʚʝʩʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʠʟʣʫʯʘʶʱʝʛʦ 

ʛʘʤʤʘ-ʣʫʯʠ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʵʥʝʨʛʠʡ, ʧʦʣʫʯʠʣʠ ʢʘʣʠʙʨʦʚʦʯʥʳʡ ʩʧʝʢʪʨ, ʧʦ 

ʢʦʪʦʨʦʤʫ ʚʳʯʠʩʣʠʣʠ ʠʩʪʠʥʥʫʶ ʧʣʦʱʘʜʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʠʢʦʚ ʇʇʕ ʠ ʚʝʣʠ-

ʯʠʥʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʞʜʦʛʦ  ʧʠʢʘ. ʆʙʨʘʟʝʮ ʠ ʵʪʘʣʦʥ ʠʟʤʝʨʷʣʠʩʴ ʧʨʠ ʩʦʙʣʶʜʝ-

ʥʠʠ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʡ, ʧʦʜʜʝʨʞʠʚʘʷ ʧʦʩʪʦʷʥʥʳʤʠ  ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ 

ʵʪʘʣʦʥʘ ʠ ʦʙʨʘʟʮʘ: ʧʣʦʪʥʦʩʪʴ, ʩʦʩʪʘʚ, ʬʦʨʤʫ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ɖ. 

ʂʘʣʠʙʨʦʚʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʝʦʤʝʪʨʠʠ ʄʘʨʠʥʝʣʣʠ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ  ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩʦ ʩʧʝʢʪʨʘʤʠ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘ-

ʣʠʩʴ ʢʘʣʠʙʨʦʚʦʯʥʳʝ ʛʘʤʤʘ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʝ ʠʩʪʦʯʥʠʢʠ. ʂʘʣʠʙʨʦʚʢʘ ʚʳʧʦʣ-

ʥʷʣʘʩʴ  ʦʜʠʥ ʨʘʟ ʚ ʧʦʣʫʛʦʜʠʝ ʠ ʝʸ ʨʝʟʫʣʴʪʘʪʳ ʩʦʭʨʘʥʷʣʠʩʴ ʚ ʚʠʜʝ ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ 

ʬʘʡʣʘ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʛʘʤʤʘ-ʩʧʝʢʪʨʦʤʝʪʨʘ.  

 

5.2.2. ʉʦʜʝʨʞʘʥʠʝ ʠʟʦʪʦʧʘ ʮʝʟʠʷ-137 ʚ ʧʦʯʚʘʭ ʮʝʥʪʨʘʣʴʥʦʛʦ ʠ ʶʞʥʦʛʦ 

ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʈʘʡʦʥʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʩʷ ʦʪʙʦʨ ʦʙʨʘʟʮʦʚ, ʙʳʣʠ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ  ʧʨʠʨʦʜʥʳʤʠ ʣʘʥʜʰʘʬʪʘʤʠ,  ʥʘʯʠʥʘʷ ʦʪ ʘʣʴʧʠʡʩʢʠʭ ʣʫʛʦʚ 

ʜʦ ʨʘʚʥʠʥʥʳʭ, ʚʳʩʦʢʦʛʦʨʥʳʭ ʧʫʩʪʳʥʴ ʠ ʫʟʢʠʭ, ʛʣʫʙʦʢʠʭ  ʫʱʝʣʠʡ ʨʝʢ ʤʝʞʜʫ ʩʢʘ-

ʣʠʩʪʳʤʠ ʭʨʝʙʪʘʤʠ. 

ʇʨʦʙʳ ʦʙʨʘʟʮʦʚ  ʦʪʙʠʨʘʣʠʩʴ  ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʤʝʨʥʦ 45 ʪʳʩʷʯ ʢʠʣʦʤʝʪ-

ʨʦʚ ʢʚʘʜʨʘʪʥʳʭ, ʚʢʣʶʯʘʷ ʂʫʣʷʙʩʢʠʡ, ɹʦʭʪʘʨʩʢʠʡ, ʈʘʰʪʩʢʠʡ, ɻʠʩʩʘʨʩʢʠʡ ʨʘʡ-

ʦʥʳ.  ʅʘ ʪʝʨʨʠʪʦʨʠʷʭ ʫʢʘʟʘʥʥʳʭ ʨʘʡʦʥʦʚ ʙʳʣʦ ʦʪʦʙʨʘʥʦ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 92 

ʦʙʨʘʟʮʘ  ʠʟ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʦʯʚʝʥʥʳʭ ʧʦʢʨʦʚʦʚ (ʪʘʙʣʠʮʘ 5.4). 

ʅʘ ʢʘʞʜʦʤ ʫʯʘʩʪʢʝ ʚʳʙʠʨʘʣʠʩʴ 3-8 ʣʦʢʘʣʴʥʳʭ ʪʦʯʝʢ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦ-

ʜʠʣʩʷ ʦʪʙʦʨ ʦʙʨʘʟʮʦʚ. ʆʙʨʘʟʮʳ ʦʪʙʠʨʘʣʠʩʴ  ʯʝʨʝʟ ʢʘʞʜʳʝ 4-7 ʢʠʣʦʤʝʪʨʦʚ. ʇʦʩʣʝ 

ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ ʦʥʠ ʙʳʣʠ  ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ: ʦʙʨʘʟʮʳ ʧʦʯʚʳ ʩ ʥʝʚʦʟ-

ʜʝʣʳʚʘʝʤʳʭ ʧʦʣʝʡ ʠ ʦʙʨʘʟʮʳ ʧʦʯʚʳ ʩ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʧʦʣʝʡ. ʂʘʞʜʳʡ ʦʙʨʘʟʝʮ 

ʚ ʧʫʥʢʪʝ ʦʪʙʦʨʘ ʧʨʦʭʦʜʠʣ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʦʯʠʩʪʢʫ,  ʫʜʘʣʷʣʠʩʴ ʧʦʩʪʦʨʦʥʥʠʝ 

ʚʢʣʶʯʝʥʠʷ, ʢʦʨʥʠ, ʢʘʤʥʠ. ɿʘʪʝʤ ʦʙʨʘʟʝʮ ʢʚʘʨʪʦʚʘʣʠ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ  ʙʳʣʠ ʦʪʦ-

ʙʨʘʥʳ  ʧʨʦʙʳ ʧʦʯʚ, ʢʘʞʜʘʷ  ʧʦ 1000 ʛʨʘʤʤ. ʂʘʞʜʳʡ ʦʙʨʘʟʝʮ ʜʦ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ 
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ʩʦʩʪʦʷʥʠʷ ʚʳʩʫʰʠʚʘʣʩʷ, ʨʘʟʤʘʣʳʚʘʣʩʷ  ʚ ʤʝʣʴʥʠʮʝ, ʠ ʩ ʧʦʤʦʱʴʶ ʩʠʪʘ ʦʪʩʝʠʚʘ-

ʣʠʩʴ  ʯʘʩʪʠʮʳ ʨʘʟʤʝʨʘʤʠ <2 ʤʤ. 

ʆʙʨʘʟʮʳ ʧʦʜʚʝʨʛʘʣʠ ʨʘʜʠʦʣʦʛʠʯʝʩʢʦʤʫ ʠʟʤʝʨʝʥʠʶ, ʧʦʤʝʱʘʷ ʠʭ ʚ ʩʪʘʥ-

ʜʘʨʪʥʳʡ ʩʦʩʫʜ "ʄʘʨʠʥʝʣʣʠ" ʦʙʲʸʤʦʤ 1 ʣʠʪʨ. ʆʙʨʘʟʮʳ ʧʦʯʚʳ ʠʩʩʣʝʜʦʚʘʣʠʩʴ  ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ὅίρσχ, ʦʧʨʝʜʝʣʝʥʠʷ  ʚʳʧʦʣʥʷʣʠʩʴ ʥʘ ʦʙʦ-

ʨʫʜʦʚʘʥʠʠ -  ʛʘʤʤʘ-ʩʧʝʢʪʨʦʤʝʪʨʝ (ʜʝʪʝʢʪʦʨ  ʠʟ ʛʝʨʤʘʥʠʷ ʚʳʩʦʢʦʯʠʩʪʦʛʦ), ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʉʐɸ ʢʦʤʧʘʥʠʠ CANBERRA, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Genie-2000. 

ɼʣʷ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ ʫʜʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 137Cs ʦʧʨʝʜʝʣʷʣʘʩʴ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ 

ʘʢʢʨʝʜʠʪʦʚʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʫʛ ɸʛʝʥʪʩʪʚʘ ʧʦ ʍɹʈʗ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʅɸʅ ʊʘʜʞʠʢʠʩʪʘʥʘ.  

ʊʘʙʣʠʮʘ 5.4. - ʊʦʯʢʠ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ  ʧʦʯʚ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ 

ʈʘʡʦʥ 
ʂʦʣʠʯʝʩʪʚʦ  

ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙ 
ʈʘʡʦʥ 

ʂʦʣʠʯʝʩʪʚʦ  

ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙ 

ɼʫʰʘʥʙʝ 4 ɺʦʩʝ 4 

ɸʣʤʘʩʳ 3 ʍʘʤʘʜʦʥʠ 3 

ʂʘʤʘʨʦʙ 4 ʌʘʨʭʦʨ 4 

ʌʘʡʟʘʙʘʜ 8 ʊʝʤʫʨʤʘʣʠʢ 3 

ʂʘʥʘʩʢ 3 ʍʦʚʘʣʠʥʛ 4 

ʐʘʭʨʠʥʘʚ 5 ʉʘʨʠʭʦʩʦʨ 3 

ɹʦʭʪʘʨ 3 ʂʫʨʛʦʚʘʪ 3 

ɻʘʨʘʚʦʪʠ 3 ɻʘʨʤ 3 

ɼʫʩʪʠ 3 ʄʠʩʢʘʥʦʙʦʜ 3 

ʂʫʙʦʜʠʸʥ 5 ʃʘʭʰ 3 

ʐʘʭʨʠʪʫʩ 5 ʊʘʜʞʠʢʘʙʘʜ 3 

ʅ. ʍʫʩʨʘʚ 4 ʅʫʨʦʙʦʜ 3 

ʂʫʣʷʙ 3   

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʫʜʝʣʴʥʳʤ ʘʢʪʠʚʥʦʩʪʷʤ 137Cs ʦʙʨʘʟʮʦʚ ʧʦʯʚʝʥʥʳʭ ʧʦ-

ʢʨʦʚʦʚ  ʶʞʥʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ʨʝʩʧʫʙʣʠʢʠ ʙʳʣ ʧʦʣʫʯʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ 
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ʧʦ ʦʙʲʸʤʫ ʤʘʩʩʠʚ ʜʘʥʥʳʭ, ʩ ʮʝʣʴʶ ʠʭ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʦʥʠ ʧʨʠʚʦʜʷʪʩʷ ʚ ʚʠʜʝ 

ʜʠʘʛʨʘʤʤʳ  ʥʘ ʨʠʩʫʥʢʝ 5.2.     

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 5.2, ʜʠʥʘʤʠʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʮʝʟʠʷ-137 ʨʘʟʣʠʯʥʘʷ 

ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ʨʝʩʧʫʙʣʠʢʠ. ʄʘʢʩʠʤʫʤʳ ʩʨʝʜʥʠʭ ʫʜʝʣʴʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ 

137Cs  ʚʳʷʚʣʝʥʳ  ʚ ʧʦʯʚʝʥʥʳʭ ʧʦʢʨʦʚʘʭ ʉʘʨʠʭʦʩʦʨʘ ʠ ʚ ʛʦʨʥʳʭ ʤʝʩʪʥʦʩʪʷʭ ʈʘ-

ʰʪʩʢʦʡ ʟʦʥʳ. ʄʠʥʠʤʫʤʳ ʩʨʝʜʥʠʭ ʫʜʝʣʴʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ 137Cs  ʚʳʷʚʣʝʥʳ  ʚ ʊʘ-

ʜʞʠʢʘʙʘʜʩʢʦʤ ʨʘʡʦʥʝ, ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʚʰʠʝ 1.3-1.5 ˎ Ⱦ̋̋ .̄ 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʙʨʘʟʮ  rʧʦʯʚ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʤʝʩʪʥʦ-

ʩʪʠ ʂʘʤʘʨʦʙ ʈʘʰʪʩʢʦʛʦ ʨʘʡʦʥʘ, ʠʤʝʪʁ ʤʘʢʩʠʤʘʣʴʥʫʶ ʫʜʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʜʣʷ 

137Cs, ʨʘʚʥʫʶ 147,5 ɹʢ/ʢʛ, ʧʨʠ ʚʝʣʠʯʠʥʝ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ, ʩʦʩʪʘʚʠʚʰʠʭ 44,4 

ɹʢ/ʢʛ. ɼʘʥʥʳʡ ʦʙʨʘʟʝʮ ʧʦʯʚʳ ʙʳʣ ʦʪʦʙʨʘʥ ʫ ʧʦʜʥʦʞʴʷ ʛʦʨ. 

 

ʈʠʩʫʥʦʢ 5.2. ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʥʠʭ ʫʜʝʣʴʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ ʮʝʟʠʷ-137 ʚ ʧʦʯ-

ʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʶʞʥʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʩʪʨʘʥʳ 

 

ʊʘʢ, ʚ ʈʘʰʪʩʢʦʤ ʨʘʡʦʥʝ, ʤʝʩʪʥʦʩʪʴ ʂʘʤʘʨʦʙ, ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʳʩʦʢʦʝ  ʩʦʜʝʨ-

ʞʘʥʠʝ ʮʝʟʠʷ-137, ʚʝʨʦʷʪʥʦ, ʵʪʦʪ ʬʘʢʪ ʦʙʲʷʩʥʷʝʪʩʷ  ʛʝʦʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʦʩʪʷʤʠ  
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ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ,  ʪʘʢ ʢʘʢ ʫʱʝʣʴʝ, ʠʟ ʢʦʪʦʨʦʛʦ ʦʪʙʠʨʘʣʘʩʴ ʧʨʦʙʘ, ʠʤʝʝʪ ʧʨʦʪʷ-

ʞʸʥʥʦʩʪʴ ʙʦʣʝʝ 35 ʢʠʣʦʤʝʪʨʦʚ,  ʷʚʣʷʝʪʩʷ ʟʘʤʢʥʫʪʳʤ, ʦʢʨʫʞʝʥʦ ʩʳʚʦʢʠʤʠ ʩʢʘʣʴ-

ʥʳʤʠ ʭʨʝʙʪʘʤʠ, ʧʦʢʨʳʪʳʤʠ ʣʝʩʠʩʪʦʡ ʠ ʣʫʛʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʀʟ ʫʱʝʣʴʷ 

ʠʤʝʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʡ ʫʟʢʠʡ ʚʳʭʦʜ, ʧʦʵʪʦʤʫ  ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʥʫʢʣʠʜʳ, ʤʠʛʨʠ-

ʨʫʷ ʚ ʩʦʩʪʘʚʝ ʧʳʣʝʚʳʭ ʙʫʨʴ ʠ ʘʵʨʦʟʦʣʴʥʳʭ ʦʩʘʜʢʦʚ, ʧʦʣʥʦʩʪʴʶ ʦʩʝʜʘʶʪ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʛʦʨʥʳʭ ʤʝʩʪʥʦʩʪʝʡ ʊʘʜʞʠʢʠʩʪʘʥʘ.  ɺ ʩʠʣʫ ʚʦʜʥʳʭ ʠ ʚʝʪʨʦʚʳʭ ʵʨʦʟʠʦʥ-

ʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʝʨʭʥʠʝ ʩʣʦʠ ʧʦʯʚʳ  ʧʦʜʚʝʨʛʘʶʪʩʷ ʵʨʦʟʠʠ, ʧʨʦʠʩʭʦʜʪ ʠʭ ʥʘʢʦʧ-

ʣʝʥʠʝ ʫ ʧʦʜʥʦʞʠʡ ʛʦʨ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʦʪʤʝʯʘʶʪʩʷ ʚʳ-

ʩʦʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ.  

ʅʝʢʦʪʦʨʳʝ ʦʙʨʘʟʮʳ ʥʝ ʧʦʢʘʟʘʣʠ ʩʦʜʝʨʞʘʥʠʡ ʮʝʟʠʷ-137, ʚ ʯʘʩʪʥʦʩʪʠ, ʵʪʦ 

ʧʨʦʙʳ, ʦʪʦʙʨʘʥʥʳʝ ʚ  ʌʘʨʭʦʨʩʢʦʤ ʨʘʡʦʥʝ (ʦʙʨʘʟʝʮ ˉ 4) ʠ ʚ ʧʫʩʪʳʥʝ  ɸʡʚʘʜʞ 

ʨʘʡʦʥʘ ʐʘʭʨʠʪʫʟ (ʦʙʨʘʟʝʮ ˉ 2), ʪʘʢ ʢʘʢ ʚ ʵʪʠʭ ʤʝʩʪʥʦʩʪʷʭ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʦʙʣʘ-

ʜʘʶʪ ʧʝʩʯʘʥʳʝ ʧʦʯʚʳ, ʚ ʢʦʪʦʨʳʭ ʚʳʷʚʣʝʥʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ  ʚʝʨʪʠʢʘʣʴʥʦʡ ʤʠ-

ʛʨʘʮʠʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚʥʫʪʨʴ ʧʦʯʚ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʠʭ ʫʜʝʣʴʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ ʮʝʟʠʷ-137 ʜʣʷ 

ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ ʦʙʨʘʟʮʦʚ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʮʝʟʠʷ-137 ʜʣʷ 

ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʊʘʜʞʠʢʠʩʪʘʥʘ (ʨʠʩʫʥʦʢ 5.3). 

 

ʈʠʩʫʥʦʢ 5.3.  ï ʂʦʥʮʝʥʪʨʘʮʠʠ 137Cs ʚ ʧʦʯʚʘʭ ʥʝʢʦʪʦʨʳʭ ʪʝʨʨʠʪʦʨʠʡ ʊʘʜʞʠʢʠ-

ʩʪʘʥʘ  ̃ˎ Ⱦ̋̋  ̄
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ʉ ʫʯʝʪʦʤ ʪʠʧʦʚ ʧʦʯʚ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʥʦʩʪʝʡ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʥʠʭ ʦʩ-ʥʦʚ-

ʥʳʝ ʨʘʜʠʦʥʫʢʣʠʜʳ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʚʝʨʭʥʠʭ ʧʦʯʚʝʥʥʳʭ ʩʣʦʷʭ (ʜʦ ʛʣʫ-

ʙʠʥʳ 30 ʩʤ) ʤʠʛʨʠʨʫʶʪ ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʮʝʩʩʦʚ ʜʠʬʬʫʟʠʠ. ɹʳʣ ʧʨʦʚʝʜʸʥ ʩʨʘʚʥʠ-

ʪʝʣʴʥʳʡ ʘʥʘʣʠʟ  ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʮʝʟʠʷ-137  ʜʣʷ ʧʦʯʚ ʍʘʪʣʦʥʩʢʦʡ ʦʙʣʘʩʪʠ ʨʝʩʧʫʙ-

ʣʠʢʠ, ʛʜʝ ʩʦʜʝʨʞʘʥʠʝ ʮʝʟʠʷ-137 ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʜʣʷ ʜʚʫʭ ʪʠʧʦʚ ʧʦʯʚ - ʥʝʦʙʨʘ-

ʙʘʪʳʚʘʝʤʳʭ ʟʝʤʝʣʴ ʠ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʧʦʣʝʡ, ʨʝʟʫʣʴʪʘʪʳ  ʘʥʘʣʠʟʘ  ʚ ʚʠʜʝ ʜʠʘ-

ʛʨʘʤʤʳ ʦʬʦʨʤʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 5.4. 

 

ʈʠʩʫʥʦʢ 5.4. ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʫʜʝʣʴʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ ʮʝʟʠʷ-137 ʚ ʧʦʯʚʝʥʥʳʭ ʧʦ-

ʢʨʦʚʘʭ ʨʘʡʦʥʦʚ ʍʘʪʣʦʥʩʢʦʡ ʦʙʣʘʩʪʠ ʈʊ 

 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʜʠʘʛʨʘʤʤʝ, ʫʜʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʮʝʟʠʷ-137 ʚ ʦʙʨʘʟʮʘʭ, 

ʚʟʷʪʳʭ ʠʟ ʥʝʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʘʥʘʣʦʛʠʯ-

ʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʧʦʣʝʡ. ʇʨʠ ʵʪʦʤ, ʦʪʜʝʣʴʥʳʝ ʦʙʨʘʟʮʳ, ʦʪʦʙʨʘʥ-

ʥʳʝ ʠʟ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʧʦʣʝʡ ʥʠʟʠʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʧʦʢʘʟʘʣʠ ʫʜʝʣʴʥʳʝ ʘʢʪʠʚ-

ʥʦʩʪʠ ʮʝʟʠʷ-137 ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ, ʯʝʤ  ʚ ʥʝʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʟʝʤʣʷʭ.  

ɼʘʥʥʳʡ ʬʘʢʪ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʥʘ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʧʦʣʷʭ ʨʘʜʠʦʥʫʢʣʠʜʳ, 
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ʨʘʥʝʝ ʤʠʛʨʠʨʦʚʘʚʰʠʝ ʥʘ ʛʣʫʙʠʥʫ, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʟʝʤʣʠ ʤʠʛʨʠʨʫʶʪ  ʥʘ ʧʦʚʝʨʭ-

ʥʦʩʪʴ. 

ɺ ʪʝʯʝʥʠʝ 2018-2020 ʛʛ. ʦʪʦʙʨʘʥʥʳʝ ʦʙʨʘʟʮʳ ʧʦʯʚ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ  ʠ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʧʦʯʚʝʥʥʳʭ ʧʦʢʨʦʚʘʭ ʪʝʨʨʠʪʦʨʠʡ ʶʞʥʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʦʚ 

ʨʝʩʧʫʙʣʠʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʝʟʠʷ-137 ʟʘʚʠʩʷʪ ʦʪ ʩʦʩʪʘʚʘ ʧʦʯʚ ʠ ʨʝʣʴʝʬʘ  ʤʝʩʪʥʦ-

ʩʪʝʡ. ɼʠʥʘʤʠʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʮʝʟʠʷ-137 ʨʘʟʣʠʯʥʘʷ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ʨʝʩ-

ʧʫʙʣʠʢʠ. ʄʘʢʩʠʤʫʤʳ ʩʨʝʜʥʠʭ ʫʜʝʣʴʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ 137Cs  ʚʳʷʚʣʝʥʳ  ʚ ʧʦʯʚʝʥ-

ʥʳʭ ʧʦʢʨʦʚʘʭ ʉʘʨʠʭʦʩʦʨʘ, ʚ ʛʦʨʥʳʭ ʤʝʩʪʥʦʩʪʷʭ ʈʘʰʪʩʢʦʡ ʟʦʥʳ, ʠ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʷʭ ʥʝʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʟʝʤʝʣʴ ʍʘʪʣʦʥʩʢʦʡ ʦʙʣʘʩʪʠ ʨʝʩʧʫʙʣʠʢʠ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʦʙʨʘʟʮʘʭ ʧʦʯʚ (ʧʝʩʯʘʥʳʝ ʧʦʯʚʳ) ʩʦʜʝʨʞʘʥʠʡ ʮʝʟʠʷ-137 ʥʝ ʦʙʥʘʨʫʞʝʥʦ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ 

ʶʞʥʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ ʦʧʨʝʜʝʣʝʥʳ ʭʘʨʘʢʪʝʨ ʠ ʟʘʢʦʥʦ-

ʤʝʨʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʘʜʠʦʥʫʢʣʠʜʘ 137Cs. 

 

5.2.3. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʮʝʟʠʷ-137 ʚ ʧʦʯʚʘʭ  

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʅʘ ʦʩʥʦʚʝ ʩʦʧʦʩʪʘʚʣʝʥʠʡ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʫʜʝʣʴʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ  

ʨʘʜʠʦʥʫʢʣʠʜʘ 137Cs ʦʧʨʝʜʝʣʝʥʳ ʭʘʨʘʢʪʝʨ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʝʛʦ  ʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ  ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʘʭ ʊʘʜʞʠʢʠʩʪʘʥʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴ-

ʪʘʪʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʨʝʜʥʠʝ ʫʜʝʣʴʥʳʝ ʘʢʪʠʚʥʦʩʪʠ 137Cs ʚ ʧʦʯʚʝʥʥʳʭ ʧʦʢʨʦ-

ʚʘʭ ʩʝʚʝʨʥʳʭ, ʮʝʥʪʨʘʣʴʥʳʭ, ʶʞʥʳʭ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʊʘʜʞʠʢʠ-

ʩʪʘʥʘ ʦʙʦʙʱʝʥʳ ʚ ʚʠʜʝ ʨʠʩʫʥʢʦʚ 5.5 ʠ 5.6. 

ʉʫʜʷ ʧʦ ʛʠʩʪʦʛʨʘʤʤʝ ʨʠʩʫʥʢʘ 5.6, ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʨʝʩʧʫʙʣʠʢʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʣʠʯʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 137Cs. ʄʘʢʩʠʤʫʤʳ ʩʨʝʜʥʠʭ ʫʜʝʣʴʥʳʭ ʘʢ-

ʪʠʚʥʦʩʪʝʡ 137Cs  ʚʳʷʚʣʝʥʳ  ʚ ʧʦʯʚʝʥʥʳʭ ʧʦʢʨʦʚʘʭ ʉʘʨʠʭʦʩʦʨʘ, ʚ ʛʦʨʥʳʭ ʤʝʩʪʥʦ-

ʩʪʷʭ ʈʘʰʪʩʢʦʡ ʟʦʥʳ  (ʶʛʦ-ʚʦʩʪʦʯʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ),  ʚ ʮʝʥʪʨʘʣʴʥʳʭ 

ʨʘʡʦʥʘʭ ʊʘʜʞʠʢʠʩʪʘʥʘ ï ʵʪʦ ʍʦʥʘʢʦ, ʪʝʨʨʠʪʦʨʠʷ ʫʱʝʣʴʷ ɸʣʤʘʩʳ, ʥʘ ʩʝʚʝʨʝ ʊʘ-

ʜʞʠʢʠʩʪʘʥʘ ï ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʂʫʨʘʤʠʥʩʢʠʭ ʛʦʨ. 
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ʈʠʩʫʥʦʢ 5.5. ï ʂʘʨʪʘ ʩʨʝʜʥʠʭ ʩʦʜʝʨʞʘʥʠʡ ʪʝʭʥʦʛʝʥʥʦʛʦ 137Cs ʚ ʧʦʯʚʝʥʥʦʤ ʧʦ-

ʢʨʦʚʝ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʩʝʚʝʨʝ ʊʘʜʞʠʢʠʩʪʘʥʘ (ʚ ʝʜʠʥʠʮʘʭ ˎȾ̋̋ )̄ 

 

ʈʠʩʫʥʦʢ 5.6. ï ɻʠʩʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠ ̫ʎʝʟʠʷ-137 ʚ ʧʦʯʚʘʭ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠ-

ʦʥʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ  
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ʆʩʝʜʘʥʠʝ ʠ ʥʘʢʘʧʣʠʚʘʥʠʝ 137Cs ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ  ʧʝʩʯʘʥʳʭ ʚʝʪʨʦʚ "ɸʬʛʘʥ-

ʮʝʚ", ʜʫʶʱʠʭ ʚ ʩʝʚʝʨʥʦʤ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʠʟ-ʟʘ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ ʚ ʚʠʜʝ ʜʦʞʜʝʡ ʠ ʩʥʝʛʘ, ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ 137Cs  ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʥʘ ʛʦʨʥʳʭ 

ʚʝʨʰʠʥʘʭ ʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʝʪʨʦʚʦʡ, ʚʦʜʥʦʡ ʵʨʦʟʠʠ, ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ ʩʧʫʩ-

ʢʘʝʪʩʷ  ʢ ʧʦʜʥʦʞʠʷʤ ʛʦʨ, ʪʘʢ ʢʘʢ ʫ ʧʦʜʥʦʞʠʷ ʛʦʨ ʚ ʦʙʨʘʟʮʘʭ ʧʦʯʚ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʙʦʣʝʝ ʚʳʩʦʢʠʝ  ʧʦʢʘʟʘʪʝʣʠ ʫʜʝʣʴʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ 137Cs ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʝʝ ʚʳ-

ʩʦʢʠʤʠ ʪʦʯʢʘʤʠ ʦʪʙʦʨʘ. ʄʘʢʩʠʤʫʤ ʩʨʝʜʥʠʭ ʫʜʝʣʴʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ 137Cs ʙʳʣ ʚʳ-

ʷʚʣʝʥ  ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʘʰʪʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʤʝʩʪʥʦʩʪʠ ʂʘʤʘʨʦʙ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ 

ʶʛʦ-ʚʦʩʪʦʢʝ ʨʘʡʦʥʘ, ʜʦʩʪʠʛʘʶʱʠʡ ρτχȟυ ˎ Ⱦ̋̋ ,̄  ʧʨʠ ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʥʘ 

ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ - ττȟτ ˎ Ⱦ̋̋ .̄ ʄʠʥʠʤʫʤ ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ ʫʜʝʣʴʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ  

137Cs ʦʧʨʝʜʝʣʸʥ ʚ 1.3  ˎȾ̋̋  ̄ʚ ʨʘʡʦʥʝ ɺʘʭʜʘʪ [369].  

ɺ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙʘʭ, ʦʪʦʙʨʘʥʥʳʭ ʌʘʨʭʦʨʩʢʦʤ ʨʘʡʦʥʝ ʠ ʧʫ-

ʩʪʳʥʝ ɸʡʚʘʜʞ ʐʘʭʨʠʪʫʩʢʦʛʦ ʨʘʡʦʥʘ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʠʟʦʪʦʧʘ 

137Cs [370].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʜʝʣʘʥʦ ʟʘʢʣʶʯʝ-

ʥʠʝ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚ ʧʦʯʚʘʭ ʨʝʩʧʫʙʣʠʢʠ 137Cs ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʪʠʧʘ ʧʦʯʚ ʠ ʦʪ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ (ʪʘʙʣʠʮʘ 5.5). 

ʇʦ ʦʮʝʥʢʘʤ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʋɸ) ʧʦʯʚ, ʦʪʦʙʨʘʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ  

ʶʞʥʦʡ ʯʘʩʪʠ ʂʫʨʘʤʠʥʩʢʦʛʦ ʭʨʝʙʪʘ (ʩʝʚʝʨʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ), ʦʪʤʝʯʝʥʦ, ʯʪʦ ʘʢ-

ʪʠʚʥʦʩʪʴ ʠʟʦʪʦʧʘ ʮʝʟʠʷ-137 ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0 ʜʦ 29,54 ɹʢ/ʢʛ (ʨʠʩʫʥʦʢ 

5.7). 

ʅʘ ʨʠʩʫʥʢʝ 5.7 ʩʪʨʝʣʢʦʡ ʫʢʘʟʘʥʘ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʋɸ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʳ-

ʚʘʝʪ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʷ ʠʟʦʪʦʧʦʚ ʮʝʟʠʷ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʦ ʩʧʫʩʢʫ ʨʝʣʴʝʬʘ ʚ ʩʪʦ-

ʨʦʥʫ ʶʛʦ-ʟʘʧʘʜʘ. ʇʨʦʙʝʣʳ ʟʥʘʯʝʥʠʡ ʋɸ ʦʟʥʘʯʘʶʪ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʮʝʟʠʷ ʥʝ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʚ ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙʘʭ ʠʟ ʫʢʘʟʘʥʥʳʭ ʪʦʯʝʢ.  

ɺʳʩʦʢʠʝ ʫʨʦʚʥʠ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʜʠʦʠʟʦʪʦʧʘ 137Cs ʚ ʧʦʯʚʘʭ ʧʦʢʘ-

ʟʳʚʘʶʪ ʧʨʦʙʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʪʙʨʘʥʳ ʩ ʶʞʥʦʡ ʩʪʦʨʦʥʳ ʛʦʨʳ, ʚ ʦʩʥʦʚʥʦʤ ʩ ʧʦʜ-

ʥʦʞʴʷ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʝʪʨʘ (ʨʦʟʘ ʚʝʪʨʦʚ) ʩʦ ʩʪʦʨʦʥʳ 

ʶʛʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, ʵʨʦʟʠʷ ʚ ʩʣʝʜʩʪʚʠʝ ʩʝʣʝʡ ʠ ʚʝʪʨʘ, 



 

212 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʪʦʤʫ, ʯʪʦ ʫ ʧʦʜʥʦʞʴʷ ʛʦʨʳ ʥʘʢʘʧʣʠ-ʚʘʥʠʶʪʩʷ ʙʦʣʴʰʝ ʨʘʜʠʦ-

ʥʫʢʣʠʜʦʚ ʯʝʤ ʚ ʜʨʫʛʠʭ ʤʝʩʪʘʭ (ʪʘʙʣʠʮʘ 5.5). 

ʊʘʙʣʠʮʘ 5.5. - ʉʚʝʜʝʥʠʷ ʦ ʧʨʦʙʘʭ ʠ ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʝʩʪʥʦʩʪʠ  

ʈʘʟʜʝʣʝʥʠʝ ʧʦ 

ʊʝʨʨʠʪʦʨʠʷʤ  

ʊʠʧ ʤʝʩʪʥʦʩʪʠ ʇʦʯʚʘ 

(ʪʠʧ) 

ʂʦʣʠʯʝʩʪʚʦ 

ʚʟʷʪʳʭ 

ʧʨʦʙ 

ʋʩʨʝʜʥʸʥʥʘʷ 

ʋɸ (ʧʦʯʚʘ), 

ɹʢ/ʢʛ 

ʉʝʚʝʨ 

ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʉʨʝʜʥʝʛʦʨʴʝ, 

ʧʦʯʚʳ ʛʦʨʥʳʝ ʢʦ-

ʨʠʯʥʝʚʳʝ 

ʉʢʘʣʠʩʪʳʡ, 

ʛʣʠʥʠʩʪʳʡ  41 11,5 

ʖʛ  

ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʅʠʟʢʦʛʦʨʴʝ, ʨʘʚ-

ʥʠʥʳ, ʧʦʯʚʳ ʩʝ-

ʨʦʟʸʤʥʳʝ 

ʇʝʩʯʘʥʳʡ 

44 4,5 

ʖʛʦ-ʚʦʩʪʦʢ 

ʊʘʜʞʠʢʠʩʪʘʥʘ 

ɺʳʩʦʢʦʛʦʨʴʝ, 

ʧʦʯʚʳ ʚʳʩʦʢʦ-

ʛʦʨʥʳʝ, ʩʪʝʧʥʳʝ, 

ʧʫʩʪʳʥʥʳʝ, ʟʘʥ-

ʛʦʚʳʝ, ʧʫʩʪʳʥʥʦ-

ʩʪʝʧʥʳʝ 

ʉʢʘʣʠʩʪʳʡ 

19 17,0 

ʎʝʥʪʨʘʣʴʥʳʡ 

ʊʘʜʞʠʢʠʩʪʘʥ 

ʉʨʝʜʥʝʛʦʨʴʝ, 

ʧʦʯʚʳ ʛʦʨʥʳʝ ʢʦ-

ʨʠʯʥʝʚʳʝ 

ɻʣʠʥʠʩʪʳʡ 

30 11,42 

 

ʊʘʢʞʝ ʙʳʣʦ ʠʟʫʯʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʠʟʦʪʦʧʘ ʮʝʟʠʷ-137 ʚ ʧʨʦʙʘʭ ʧʦʯʚ, ʦʪʦ-

ʙʨʘʥʥʳʭ ʚʦʢʨʫʛ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ɸʜʨʘʩʤʘʥ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ 

ʥʘ ʩʝʚʝʨʝ ʊʘʜʞʠʢʠʩʪʘʥʘ ʚ ʶʞʥʳʭ ʦʪʨʦʛʘʭ ʂʫʨʘʤʠʥʩʢʦʛʦ ʭʨʝʙʪʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʋɸ ʩʦʩʪʘʚʣʷʝʪ 13,4 ɹʢ/ʢʛ. ʕʪʦ ʥʝ ʩʚʷʟʘʥʦ ʩ ʨʘʜʠʦʘʢʪʠʚʥʳʤ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝʤ, 

ʪʘʢ ʢʘʢ ʜʘʥʥʳʡ ʦʙʲʝʢʪ ʥʝ ʩʦʜʝʨʞʠʪ ʠʟʦʪʦʧ ʮʝʟʠʷ-137. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʋɸ ʠʟʦʪʦʧʘ ʮʝʟʠʷ-

137 ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʶʞʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ ʚ 2,5 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʋɸ ʧʦʯʚ  

ʩʝʚʝʨʥʦʛʦ ʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ. ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʦʙʲʷʩʥʷʝʪʩʷ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ ʠ ʧʳʣʴʥʳʤʠ ʙʫʨʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʷʪ ʠʟ 

ʧʫʩʪʳʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʖʞʥʦʡ ʠ ʖʛʦ-ʚʦʩʪʦʯʥʦʡ ɸʟʠʠ, ʯʪʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʳ-

ʟʳʚʘʝʪ ʦʩʘʞʜʝʥʠʝ ʧʳʣʝʚʳʭ ʯʘʩʪʠʮ  ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʶʞʥʳʭ ʛʦʨʥʳʭ ʩʢʣʦʥʘʭ 

(ʨʠʩʫʥʦʢ 5.7). 
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ʈʠʩʫʥʦʢ 5.7. - ʊʦʯʢʠ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ ʩ ʚʝʣʠʯʠʥʘʤʠ ʩʨʝʜʥʠʭ ʫʜʝʣʴʥʳʭ ʘʢʪʠʚʥʦ-

ʩʪʝʡ 137Cs ʚ ʧʦʯʚʘʭ ʶʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʂʫʨʘʤʠʥʩʢʦʛʦ ʭʨʝʙʪʘ ʚ ʩʝʚʝʨʥʦʤ ʊʘʜʞʠ-

ʢʠʩʪʘʥʝ 

 

ʅʝʩʦʤʥʝʥʥʦ, ʘʥʘʣʠʟ ʵʪʠʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʶʪ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʠ ʨʘʜʠʦʠʟʦʪʦʧʘ ʎʝʟʠʷ-137 ʚ ʧʦʯʚʘʭ ʊʘʜʞʠʢʠʩʪʘʥʘ ʠ ʠʭ ʟʘʚʠʩʠ-ʤʦʩʪʴ 

ʦʪ ʨʝʣʴʝʬʘ ʠ ʨʦʟʳ ʚʝʪʨʦʚ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʡ ʫʜʝʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠʟʦʪʦʧʘ ʮʝʟʠʷ-137 ʦʪʤʝʯʘʶʪʩʷ ʚ ʧʨʦʙʘʭ, ʦʪʦʙʨʘʥʥʳʭ ʫ ʧʦʜʥʦʞʴʷ ʛʦʨ 

ʠ ʚ ʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʧʨʦʙ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʩʦʜʝʨʞʘʥʠʝ ʪʝʭʥʦʛʝʥʥʦʛʦ 137Cs  ʦʙʫʩʣʦʚʣʝʥʦ ʝʛʦ ʜʘʣʴʥʠʤ ʚʦʟʜʫʰʥʳʤ ʧʝʨʝʥʦ-

ʩʦʤ. 

 

5.3. ʆʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʤʦʥʠʪʦʨʠʥʛʫ ʨʘʜʦʥʘ ʠ ʮʝʟʠʷ-137 

ʆʩʥʦʚʳ  ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʦ ʥʝʛʘʪʠʚʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ 

ʨʘʜʦʥʘ ʠʩʪʦʨʠʯʝʩʢʠ ʚʳʪʝʢʘʣʠ  ʠ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ  ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ  ʨʘʙʦʪʘʣʠ  ʚ ʫʨʘʥʦʜʦʙʳʚʘʶʱʝʡ ʠ ʫʨʘʥʦʧʝʨʝ-

ʨʘʙʘʪʳʚʘʶʱʝʡ ʦʪʨʘʩʣʷʭ, ʯʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʦʛʨʘ-

ʥʠʯʝʥʠʡ ʧʦʩʪʫʧʣʝʥʠʷ  ʨʘʜʦʥʘ ʚ ʦʨʛʘʥʠʟʤʳ ʧʝʨʩʦʥʘʣʘ ʯʝʨʝʟ ʠʥʛʘʣʷʮʠʶ [288]. 

ɺ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʙʳʣʘ ʥʘʢʦʧʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʟʥʘʯʠʪʝʣʴ-

ʥʦʤ ʚʢʣʘʜʝ ʨʘʜʦʥʘ ʚ ʦʙʣʫʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʰʘʭʪʸʨʦʚ ʠ ʛʦʨʥʷʢʦʚ, ʥʦ ʠ ʥʘʩʝʣʝʥʠʷ, 



 

214 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʡ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʮʝʧʮʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʝʜʠʥʦʤ ʧʦʜ-

ʭʦʜʝ ʢ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʨʘʜʦʥʘ, ʩʬʦʨʤʫʣʠʨʦ-

ʚʘʥʥʘʷ ʚʧʝʨʚʳʝ ʚ ʧʫʙʣʠʢʘʮʠʠ ʄʂʈɿ ˉ 65 ʚ ʚʠʜʝ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

[289]. 

ʅʦʚʳʡ ʧʦʜʭʦʜ  ʪʨʝʙʦʚʘʣ ʟʘʱʠʪʠʪʴ ʛʨʫʧʧʳ ʥʘʩʝʣʝʥʠʷ, ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʛʘ-

ʶʱʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʦʙʣʫʯʝʥʠʷ, ʯʝʨʝʟ  ʨʘʟʨʘʙʦʪʢʫ ʥʦʨʤ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦ ʦʙʲʸʤ-

ʥʳʤ ʘʢʪʠʚʥʦʩʪʷʤ ʨʘʜʦʥʘ, ʧʨʝʚʳʰʝʥʠʝ ʢʦʪʦʨʳʭ ʚʳʟʳʚʘʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʥʠ-

ʤʘʪʴ ʤʝʨʳ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʵʪʦʛʦ ʨʘʜʠʦ-

ʘʢʪʠʚʥʦʛʦ ʛʘʟʘ. ʇʦ ʤʝʨʝ ʥʘʢʦʧʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʩʣʝʜʩʪʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘ-

ʜʦʥʘ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʙʘʥʢ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ ʦ ʤʘʩʰʪʘʙʘʭ ʨʘʜʦʥʦʚʦʡ ʧʨʦʙʣʝʤʳ, ʦ ʧʦʠʩʢʝ ʧʫʪʝʡ ʝʸ ʨʝʰʝʥʠʷ, ʥʘʧʨʘʚ-

ʣʝʥʥʳʭ ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ ʨʘʜʦʥʦʚʳʭ ʨʠʩʢʦʚ, ʯʪʦ  ʜʘʣʦ ʪʦʣʯʦʢ ʢ  ʨʘʟʚʠʪʠʶ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʆʩʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʡ  ʨʘʜʦʥʦʚʦʡ ʧʨʦʙʣʝʤʘʪʠʢʠ ʷʚʠʣʠʩʴ ʠʟʤʝʨʝʥʠʷ ʩʦ-

ʜʝʨʞʘʥʠʡ ʨʘʜʦʥʘ ʚ ʧʦʤʝʱʝʥʠʷʭ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʦ-

ʩʪʨʦʝʢ, ʵʪʘʞʥʦʩʪʠ, ʛʦʜʘ ʧʦʩʪʨʦʡʢʠ ʠ ʜʨ. ʬʘʢʪʦʨʦʚ, ʚʳʷʚʣʝʥʠʝ ʨʘʜʦʥʦʦʧʘʩʥʳʭ ʟʦʥ 

ʠ ʠʭ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ  ʠ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʥʦʛʠʝ ʛʦʩʫʜʘʨʩʪʚʘ  ʨʘʟʨʘʙʦʪʘʣʠ ʠ ʫʩʪʘʥʦʚʠʣʠ ʥʦʨʤʘʪʠʚʳ ʩʦʜʝʨʞʘ-

ʥʠʷ ʨʘʜʦʥʘ ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ ʧʦʤʝʱʝʥʠʡ ʠ ʟʜʘʥʠʡ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠ ʥʦʨʤʘ-

ʪʠʚʳ  ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʧʦʯʚʝʥʥʳʭ ʧʦʢʨʦʚʘʭ ʪʝʭʥʦʛʝʥʥʦʛʦ 137Cs [290]. 

ʅʂɼɸʈ ʆʆʅ ʚ  2009 ʛʦʜʫ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʪʱʘʪʝʣʴʥʦʡ ʥʘʫʯʥʦʡ ʦʮʝʥʢʝ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʩʦʦʙʱʠʣ ɻʝʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʝ ʆʨʛʘʥʠʟʘʮʠʠ 

ʆʙʲʝʜʠʥʸʥʥʳʭ ʅʘʮʠʡ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʧʨʷʤʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, ʧʦʜʪʚʝʨʞʜʘʶ-

ʱʠʝ ʚʳʷʚʣʷʝʤʫʶ ʦʧʘʩʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ  ʥʘʩʝʣʝʥʠʷ ʨʘʢʦʤ ʣʸʛʢʠʭ ʠʟ-ʟʘ ʧʦʚʳ-

ʰʝʥʥʳʭ ʩʦʜʝʨʞʘʥʠʡ ʚ ʞʠʣʳʭ ʜʦʤʘʭ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʛʘʟʘ ʨʘʜʦʥʘ [291]. 

ɺʘʞʥʳʤ ʰʘʛʦʤ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʠʣ ʜʘʣʴʥʝʡʰʠʝ ʜʝʡʩʪʚʠʷ  ʚ ʨʝʰʝʥʠʠ  ʧʨʦ-

ʙʣʝʤʳ ʨʘʜʦʥʘ, ʷʚʠʣʩʷ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʚʤʝʩʪʥʳʭ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʘʜʦʥʘ ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ ʞʠ-

ʣʳʭ ʧʦʤʝʱʝʥʠʡ ʥʘ ʨʘʟʚʠʪʠʝ ʦʧʘʩʥʦʛʦ ʜʣʷ ʣʶʜʝʡ ʟʘʙʦʣʝʚʘʥʠʷ - ʨʘʢʘ ʣʸʛʢʠʭ, ʢʦ-
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ʪʦʨʳʝ ʙʳʣʠ ʠʥʠʮʠʠʨʦʚʘʥʳ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʨʘʜʦʥʦʚʳʤ ʧʨʦʝʢʪʦʤ. ʇʦ ʨʝʟʫʣʴʪʘ-

ʪʘʤ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʙʳʣʦ ʩʜʝʣʘʥʦ ʟʘʷʚʣʝʥʠʝ ɺʆɿ, ʯʪʦ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʠʟʚʝʩʪʥʳʭ  

ʧʦʨʦʛʦʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʚʦʟʜʫʭʝ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʜʦʥʘ, ʥʠʞʝ ʢʦʪʦʨʦʛʦ ʦʙʣʫʯʝ-

ʥʠʝ ʨʘʜʦʥʦʤ  ʙʝʟʦʧʘʩʥʦ [292]. ʆʪʤʝʯʝʥʦ ʥʘʣʠʯʠʝ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʵʬʬʝʢʪʘ ʧʨʠ 

ʧʨʠʩʫʪʩʪʚʠʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʜʦʥʘ ʚ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʷʭ ʠ ʟʜʘʥʠʷʭ ʧʨʠ ʝʛʦ ʩʦ-

ʜʝʨʞʘʥʠʷʭ ʥʝ ʚʳʰʝ 50-100 ˎ Ⱦ̋̍ Ȣ 

ɹʦʣʴʰʠʥʩʪʚʦ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʢʦʤ ʣʸʛʢʠʭ, ʚʳʟʚʘʥʥʳʭ ʨʘʜʦʥʦʤ, ʦʙʫ-

ʩʣʘʚʣʠʚʘʶʪʩʷ ʥʠʟʢʠʤʠ ʠ ʫʤʝʨʝʥʥʳʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ ʫʜʝʣʴʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ ʨʘ-

ʜʦʥʘ, ʘ ʥʝ ʚʳʩʦʢʠʤʠ ʫʨʦʚʥʷʤʠ, ʧʦʩʢʦʣʴʢʫ ʚ ʮʝʣʦʤ ʤʝʥʴʰʝ ʣʶʜʝʡ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʨʘʜʦʥʘ. 

ʕʪʦ ʨʘʜʠʢʘʣʴʥʦ ʠʟʤʝʥʠʣʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦ ʫʨʦʚʥʷʤ  ʨʘ-

ʜʦʥʦʧʘʩʥʦʩʪʠ ʠ ʦʧʘʩʥʦʩʪʠ  ʚʦʟʜʝʡʩʪʚʠʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʫʢʣʠʜʘ 137Cs, ʯʪʦ  ʚ ʢʦ-

ʥʝʯʥʦʤ ʠʪʦʛʝ ʚʳʟʚʘʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ  ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʦʤʧʣʝʢʩʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʨʘʜʦʥʘ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʫʢʣʠʜʘ 137Cs. 

ʇʫʙʣʠʢʘʮʠʷ ʄʂʈɿ ˉ 103, ʦʧʨʝʜʝʣʷʶʱʘʷ ʩʦʚʨʝʤʝʥʥʫʶ ʠʜʝʦʣʦʛʠʶ ʨʘʜʠʘ-

ʮʠʦʥʥʦʡ ʟʘʱʠʪʳ, ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʜʦʥʘ ʚ ʢʦʥʪʝʢʩʪʝ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʩʠʪʫʘʮʠʠ ʩ ʦʙʣʫʯʝʥʠʝʤ [293]. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʦʩʥʦʚʘ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʨʘʪʝʛʠʡ ʚ 

ʨʝʘʣʠʟʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʦʪ ʨʘʜʦʥʦʦʧʘʩʥʦʩʪʠ 

ʜʦʣʞʥʘ ʦʧʠʨʘʪʴʩʷ  ʥʘ ʩʦʟʜʘʥʠʝ, ʨʘʟʚʠʪʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʢʦʥʮʝʧʮʠʡ, ʥʘʧʨʘʚ-

ʣʝʥʥʳʭ ʥʘ  ʨʘʜʠʘʮʠʦʥʥʫʶ ʠ ʨʘʜʠʦʣʦʛʠʯʝʩʢʫʶ ʟʘʱʠʪʫ ʥʘʩʝʣʝʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʩʮʝʥʘʨʠʷʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʙʣʫʯʝʥʠʡ. ʉʨʘʚʥʠʪʝʣʴʥʦ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʚʟʛʣʷʜʘʤʠ, 

ʥʝʧʨʘʚʠʣʴʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʡ ʚ ʚʦʟʜʫʰʥʦʡ 

ʩʨʝʜʝ ʧʦʤʝʱʝʥʠʡ ʠ ʟʜʘʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʨʘʜʦʥʘ ʪʦʣʴʢʦ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʫʨʦʚ-

ʥʝʡ ʚʦʟʜʝʡʩʪʚʠʡ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʄʂʈɿ ʚ ʇʫʙʣʠʢʘʮʠʠ ˉ 65, ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʜʦʥʘ ʥʠʞʝ ʫʢʘʟʘʥʥʳʭ ʨʘʥʝʝ ʫʨʦʚʥʝʡ ʚʦʟʜʝʡʩʪʚʠʷ ʪʘʢʞʝ ʷʚ-

ʣʷʶʪʩʷ ʦʧʘʩʥʳʤʠ. 

ʇʦʣʫʯʠʣʘ ʧʨʠʟʥʘʥʠʝ ʂʦʥʮʝʧʮʠʷ ʨʝʬʝʨʝʥʪʥʳʭ ʫʨʦʚʥʝʡ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪ ʥʝ ʫʩʪʘʥʦʚʣʝʥʠʝ ʞʸʩʪʢʠʭ ʩʪʘʥʜʘʨʪʦʚ, ʘ ʢʨʠʪʝʨʠʝʚ, ʚʳʙʦʨ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦ-

ʜʠʤʦ ʦʧʨʝʜʝʣʷʪʴ ʨʝʘʣʴʥʳʤʠ ʩʠʪʫʘʮʠʝʡ ʚ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥʘʭ ʠʣʠ ʨʝʛʠʦʥʘʭ ʠ ʚʦʟ-

ʤʦʞʥʦʩʪʴʶ ʚʣʠʷʥʠʷ ʥʘ ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʪʫʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʤʝʨʦʧʨʠʷʪʠʡ ʠ 



 

216 

ʤʝʨ ʧʦ ʫʣʫʯʰʝʥʠʶ  ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʨʘʜʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʫʨʦʚʥʝʡ ʚʦʟ-

ʜʝʡʩʪʚʠʷ, ʧʨʠʚʦʜʠʤʳʭ ʚʳʰʝ [294]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʙʣʝʤʘ ʨʘʜʦʥʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʰʝ-

ʥʠʠ ʜʚʫʭ ʟʘʜʘʯ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʩʥʠʞʝʥʠʝ ʜʦʣʠ 

ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʥʝʧʨʠʝʤʣʝʤʦ ʚʳʩʦʢʠʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʨʘʜʦʥʦ-

ʦʧʘʩʥʦʩʪʷʤ, ʚʦ-ʚʪʦʨʳʭ, ʵʪʦ ʩʥʠʞʝʥʠʝ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʧʘʩ-

ʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʜʦʥʦʤ, ʜʣʷ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ. ʉʠʩʪʝʤʥʦʝ  ʠ ʩʠʩʪʝ-

ʤʘʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʦʙʝʠʭ ʧʨʦʙʣʝʤ ʜʦʣʞʥʦ ʙʳʪʴ  ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʥʘ ʜʦʣʛʦʩʨʦʯ-

ʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʟʘʜʘʯ, ʢʦʛʜʘ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʘ ʢʦʥʝʯʥʘʷ ʮʝʣʴ 

ï ʧʨʦʠʟʦʡʜʸʪ ʩʥʠʞʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʣʶʜʝʡ  ʦʪ ʨʘʢʘ ʣʸʛʢʠʭ, ʚʳ-

ʟʚʘʥʥʦʛʦ ʦʙʣʫʯʝʥʠʝʤ ʦʪ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʛʘʟʘ ʨʘʜʦʥʘ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʥʦʚʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʠʥʠʮʠʠʨʦʚʘʥʥʳʭ ʦʪ ʪʘʢʠʭ ʟʘʠʥʪʝʨʝʩʦ-

ʚʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʘʢ  ʄʂʈɿ, ɺʆɿ, ʄɸɻɸʊʕ [295, 296], ʥʘʯʘʪʘ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʠʣʠ ʧʝʨʝʩʤʦʪʨʫ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʘʜʦʥʦʚʳʭ ʧʨʦʛʨʘʤʤ ʚʦ 

ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʫʪʚʝʨʞʜʸʥʥʦʡ ɼʠʨʝʢʪʠʚʳ ɽʚʨʦʘʪʦʤʘ ˉ 2013/59, 

ʚʩʝ ʩʪʨʘʥʳ-ʫʯʘʩʪʥʠʢʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ  ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʜʦʣʞʥʳ  

ʨʘʟʨʘʙʦʪʘʪʴ  ʨʘʜʦʥʦʚʳʝ ʧʨʦʛʨʘʤʤʳ [294]. 

ʇʨʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟʝ  ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ 

ʦʧʳʪʫ, ʚʘʞʥʦ ʫʢʘʟʘʪʴ, ʯʪʦ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʧʨʠʥʷʪʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʨʘʜʦʥʦʚʳʝ 

ʧʨʦʛʨʘʤʤʳ ʥʘ ʥʘʮʠʦʥʘʣʴʥʳʭ ʫʨʦʚʥʷʭ ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʚ ʚʠʜʝ ʤʥʦʛʦ-

ʫʨʦʚʥʝʚʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʟʘ ʧʦʣʠʪʠʢʫ 

ʚ ʦʙʣʘʩʪʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʟʘʱʠʪʳ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ , ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ 

ʠ ʯʘʩʪʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʟʘʥʠʤʘʶʱʠʤʠʩʷ  ʛʨʘʞʜʘʥʩʢʠʤ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ  ʠ 

ʧʨʦʚʦʜʷʱʠʤʠ ʨʘʜʠʘʮʠʦʥʥʳʝ ʠʟʤʝʨʝʥʠʷ, ʤʝʞʜʫ ʥʘʫʯʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ, ʟʘʠʥ-

ʪʝʨʝʩʦʚʘʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʚʢʣʶʯʘʷ ʥʝʬʦʨʤʘʣʴʥʳʝ ʠ ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ, 

ʨʘʟʨʘʙʘʪʳʚʘʶʱʠʤʠ ʩʪʨʘʪʝʛʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ  ʚ ʦʙʣʘʩʪʠ ʨʝʰʝʥʠʷ 

ʨʘʜʦʥʦʚʦʡ ʧʨʦʙʣʝʤʳ [297]. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʩʪʨʘʪʝʛʠʡ ʧʦ ʨʝʰʝʥʠʶ 

ʨʘʜʦʥʦʚʳʭ ʧʨʦʙʣʝʤ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʥʠʞʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʘʜʦʥʦʦʧʘʩ-

ʥʦʩʪʝʡ ʦʪ ʩʦʜʝʨʞʘʥʠʡ ʨʘʜʦʥʘ ʚ ʚʦʟʜʫʭʝ ʟʜʘʥʠʡ ʠ ʧʦʤʝʱʝʥʠʡ,  ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ 
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ʦʩʥʦʚʥʫʶ ʩʣʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʪʩʫʪʩʪʚʠʝ ʫ ʥʘʩʝʣʝʥʠʷ ʦʧʳʪʘ ʧʨʠʤʝʥʝʥʠʷ  

ʟʘʱʠʪʥʳʭ ʤʝʨ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʜʦʥʘ, ʪʘʢʞʝ ʦʯʝʥʴ ʩʣʘʙʘʷ ʦʩʚʝʜʦʤʣʸʥʥʦʩʪʴ ʥʘʩʝ-

ʣʝʥʠʷ  ʦ ʚʣʠʷʥʠʠ  ʨʘʜʦʥʘ ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʡ ʦʨʛʘʥʠʟʤ. 

ʇʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ ʧʨʝʧʷʪʩʪʚʫʝʪ ʝʛʦ ʰʠʨʦʢʦʤʫ ʫʯʘʩʪʠʶ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ, ʦʛʨʘʥʠʯʠ-

ʚʘʷ ʩʬʝʨʫ ʧʨʦʚʝʜʝʥʠʷ ʨʘʜʦʥʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʝʪʩʢʠʤʠ 

ʫʯʨʝʞʜʝʥʠʷʤʠ (ʜʝʪʩʢʠʝ ʩʘʜʳ, ʰʢʦʣʳ) ʠ ʨʘʙʦʯʠʤʠ ʤʝʩʪʘʤʠ, ʚ ʢʦʪʦʨʳʭ  ʠʤʝʶʪʩʷ 

ʥʦʨʤʘʪʠʚʳ  ʧʦ ʢʘʯʝʩʪʚʫ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʷʭ ʠ ʠʭ ʩʦʙʣʶʜʝʥʠʝ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ 

ʧʦʨʷʜʢʝ  ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʨʘʙʦʪʦʜʘʪʝʣʝʤ [298]. 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯ  ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʨʘʟʨʘ-

ʙʦʪʢʫ ʠ ʚʥʝʜʨʝʥʠʝ ʫʞʝ ʥʘ ʵʪʘʧʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʘʱʠʪʳ 

ʟʜʘʥʠʡ ʦʪ ʨʘʜʦʥʦʚʦʛʦ ʨʠʩʢʘ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʧʦʟʚʦʣʠʪ  ʚ ʙʫʜʫʱʝʤ ʩʥʠʟʠʪʴ ʨʘ-

ʜʦʥʦʚʳʝ ʥʘʛʨʫʟʢʠ  ʥʘ ʥʘʩʝʣʝʥʠʝ ʩ ʫʯʸʪʦʤ ʪʝʢʫʱʠʭ ʪʝʤʧʦʚ ʨʝʥʦʚʘʮʠʠ ʞʠʣʠʱʥʳʭ 

ʬʦʥʜʦʚ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʤʥʦʛʠʝ ʩʪʨʘʥʳ  ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ 

ʨʘʟʚʠʚʘʶʪ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ  ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ ʦʪ ʨʘʜʦʥʘ ʠ 

ʬʦʨʤʠʨʫʶʪ ʥʦʚʳʝ ʩʝʢʪʦʨʘ, ʦʢʘʟʳʚʘʶʱʠʝ ʫʩʣʫʛʠ ʥʘʩʝʣʝʥʠʶ. ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ 

ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʧʨʠʥʷʪʳ ʦʙʷʟʘʪʝʣʴʥʳʝ  ʪʨʝʙʦʚʘʥʠʷ ʧʦ 

ʢʘʯʝʩʪʚʫ ʚʦʟʜʫʭʘ  ʚ ʨʘʥʝʝ ʧʦʩʪʨʦʝʥʥʳʭ ʠ ʥʦʚʳʭ ʟʜʘʥʠʷʭ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʩʦ-

ʙʣʶʜʘʪʴʩʷ  ʧʨʠ ʩʜʝʣʢʘʭ  ʩ ʥʝʜʚʠʞʠʤʦʩʪʴʶ, ʯʪʦ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʰʝʥʠʶ 

ʧʨʦʙʣʝʤʳ  ʨʘʜʦʥʘ [299, 300]. 

ʇʨʠ ʘʥʘʣʠʟʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʤʠʨʦʚʳʭ ʪʝʥʜʝʥʮʠʡ ʧʦ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʨʘ-

ʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʦʪʦʧʘ ʨʘʜʦʥʘ ï Rn-222 ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʠʟʦʪʦʧʘ  ʮʝʟʠʷ ï Cs-137, 

ʩʜʝʣʘʥʦ ʟʘʢʣʶʯʝʥʠʝ,  ʯʪʦ ʵʪʘʧ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʠʥʪʝʥʩʠʚʥʳʤ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʥʦʨʤʘʪʠʚʥʦʡ, ʤʝʪʦʜʠʯʝʩʢʦʡ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʠ  ʤʘʪʝʨʠʘʣʴ-

ʥʦʡ ʙʘʟʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʚʝʨʰʘʶʱʝʡ ʩʪʘʜʠʠ,  ʠ ʥʘʯʠʥʘʝʪʩʷ ʩʣʝʜʫʶ-

ʱʠʡ ʵʪʘʧ ï ʵʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦ ʦʢʘʟʘʥʠʶ ʫʩʣʫʛ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʘʢʪʠʚʥʦʝ ʚʦʚʣʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʚ ʧʨʦ-

ʮʝʩʩ ʟʘʱʠʪʳ ʦʪ ʵʪʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʙʣʫʯʝʥʠʷ [301]. 
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ɺʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʷʩʥʝʥʠʝʤ ʧʨʠʯʠʥ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʧʦʚʳʰʝʥʥʦʝ 

ʦʙʣʫʯʝʥʠʝ ʟʘ ʩʯʸʪ ʨʘʜʦʥʘ ʠ ɼʇʈ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʘʤʠ ʜʦʟʦʚʳʭ ʥʘʛʨʫʟʦʢ, ʟʘʥʠʤʘʶʪ 

ʦʜʥʦ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʤʝʩʪ ʚ ʨʘʜʠʘʮʠʦʥʥʦʡ ʟʘʱʠʪʝ ʥʘʩʝʣʝʥʠʷ. ʋʢʘʟʘʥʥʳʝ ʧʨʦ-

ʙʣʝʤʳ ʜʦʣʞʥʳ ʨʝʰʘʪʴʩʷ  ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠʦʙʨʝʪʝʥʠʷ ʟʥʘʥʠʡ  ʦ ʤʝʭʘʥʠʟʤʘʭ ʠ ʠʩ-

ʪʦʯʥʠʢʘʭ ʧʦʩʪʫʧʣʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʜʦʥʘ ʚ ʚʦʟʜʫʰʥʫʶ ʩʨʝʜʫ ʟʜʘʥʠʡ ʠ ʧʦ-

ʤʝʱʝʥʠʡ, ʟʥʘʥʠʷ ʬʫʥʢʮʠʡ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʧʨʦʠʩʭʦʜʠʪ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʲʸʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 222Rn ʠ ʧʨʦʜʫʢʪʦʚ ʝʛʦ ʨʘʩʧʘʜʘ [302-351]. 

 

5.4. ɺʳʚʦʜʳ ʧʦ ʧʷʪʦʡ ʛʣʘʚʝ  

ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʠʩʧʳʪʘʥʠʷ ʷʜʝʨʥʦʛʦ ʦʨʫʞʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʘ  ʫʨʘʥʦʩʦ-

ʜʝʨʞʘʱʠʭ  ʤʘʪʝʨʠʘʣʦʚ ʦʢʘʟʳʚʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ  ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʟʦʪʦʧʘ ʮʝʟʠʷ-137. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʜʦʥ 

ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʚʦ ʤʥʦʛʠʭ ʧʦʤʝʱʝʥʠʷʭ, ʘ ʮʝʟʠʡ-137 ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʠ, ʧʦʯʚʘʭ ʠ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ. 

ʈʘʟʚʠʪʠʝ ʷʜʝʨʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʰʠʨʦʢʦʝ ʧʨʠʚʣʝʯʝʥʠʝ ʚ ʤʝʜʠ-

ʮʠʥʫ  ʨʘʟʣʠʯʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʚ 

ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʟʦʪʦʧʘ ʮʝ-

ʟʠʷ-137. 

ɺ ʧʷʪʦʡ ʛʣʘʚʳ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʨʘʩʩʤʦʪʨʝʥ ʦʙʱʠʡ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʧʨʦʚʝʜʝʥʠʷ ʨʘʜʦʥʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʬʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʥʘʢʦʧʣʝ-

ʥʠʷ ʨʘʜʦʥʘ ʚ ʧʦʤʝʱʝʥʠʷʭ, ʠʩʪʦʢʘʭ ʨʘʜʦʥʘ ʠ ʧʫʪʠ ʤʠʛʨʘʮʠʠ ʨʘʜʦʥʘ. 

ɺ ʫʢʘʟʘʥʥʦʡ ʛʣʘʚʝ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʚʦʧʨʦʩʘʤ ʨʘʜʦʥʦʚʦʛʦ ʤʦʥʠʪʦ-

ʨʠʥʛʘ ʪʝʨʨʠʪʦʨʠʡ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʙʣʠʟʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ. 

ʇʨʠ ʵʪʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʝʨʨʠʪʦʨʠʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ, ʧʦʚʝʨʭʥʦʩʪʠ ʢʦ-

ʪʦʨʳʭ ʧʦʢʨʳʪʳ ʟʘʱʠʪʥʳʤʠ  ʧʦʢʨʳʪʠʷʤʠ, ʠʤʝʶʪ ʙʦʣʝʝ ʥʠʟʢʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ  

ʨʘʜʦʥʦʚʳʝ ʨʠʩʢʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʚʝʨʭʥʦʩʪʴ ɻʘʬʫʨʦʚʩʢʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʧʦ-

ʢʨʳʪʘ ʟʘʱʠʪʥʳʤ ʩʣʦʝʤ  ʣʸʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʦʚ  ʚʳʩʦʪʦʡ 2.5-3.0 ʤ, ʠ ʟʜʝʩʴ ʟʥʘ-

ʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ ʨʘʜʦʥʘ ʥʝ ʧʨʝʚʳʰʘʶʪ 100 ̍ ˎȾ̋̍ ̒ȟ ʠ ʚ ʩʨʝʜʥʝʤ ʟʥʘ-

ʯʝʥʠʷ ʇʇʈ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʘʬʫʨʦʚʩʢʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ  ʩʦʩʪʘʚʣʷʶʪ 40-60 

̍ˎȾ̋̍ ̒Ȣ ʆɸ ʨʘʜʦʥʘ ʟʜʝʩʴ ʩʦʩʪʘʚʣʷʶʪ ʚ ʧʨʝʜʝʣʘʭ 55 ˎ Ⱦ̋̍ Ȣ 
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ʅʦ ʥʘ ʦʪʜʝʣʴʥʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʭ ʩʪʨʘʥʳ  ʦʪʤʝʯʘʶʪʩʷ  ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʵʢʩʭʘʣʷʮʠʠ ʨʘʜʦʥʘ  ʩ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʦ ʵʪʠ ʪʝʨʨʠʪʦʨʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ 

ʷʚʣʷʶʪʩʷ ʟʦʥʘʤʠ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ʠ ʥʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʷ ʥʘ ʨʘʜʦʥʦʚʦʝ ʟʘʛʨʷʟ-

ʥʝʥʠʝ ʟʜʘʥʠʡ ʦʢʦʣʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʛʦʨʦʜʦʚ ʍʫʜʞʘʥʜ, ʀʩ-

ʪʠʢʣʦʣ, ɻʘʬʫʨʦʚ ʠ ɹʫʩʪʦʥ, ʧʦʩʸʣʢʘ ɸʜʨʘʩʤʘʥ ʭʘʨʘʢʪʝʨʥʳ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʩʦʜʝʨ-

ʞʘʥʠʷ ʨʘʜʦʥʘ ʚ ʚʦʟʜʫʭʝ ʟʜʘʥʠʡ/ʧʦʤʝʱʝʥʠʡ, ʠ ʟʥʘʯʝʥʠʷ ʆɸ ʨʘʜʦʥʘ ʚ ʵʪʠʭ ʞʠʣʳʭ 

ʟʦʥʘʭ  ʪʘʢʞʝ ʥʝ ʚʳʩʦʢʠʝ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʥʠʞʝ ʠʣʠ ʥʝ ʧʨʝʚʳʰʘʶʪ ʫʩʪʘʥʦʚ-

ʣʝʥʥʳʝ ʥʦʨʤʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʩʝʚʝʨʝ ʊʘʜʞʠʢʠʩʪʘʥʘ  ʩ ʮʝʣʴʶ ʨʘʩʰʠʨʝʥʠʷ ʟʘʩʪʨʘʠʚʘʝ-

ʤʳʭ ʧʣʦʱʘʜʝʡ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ  ʠ ʫʣʫʯʰʝʥʠʷ  ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʟʘʩʪʨʦʡʢʠ ʞʠ-

ʣʦʛʦ ʩʝʢʪʦʨʘ ʨʘʜʦʥʦʚʦʡ ʩʠʪʫʘʮʠʠ ʥʝʦʙʭʦʜʠʤʘ ʨʝʘʣʠʟʘʮʠʷ ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʠ ʤʝ-

ʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʝʢʫʣʴʪʠʚʘʮʠʶ ʪʝʨʨʠʪʦʨʠʡ ʙʳʚʰʠʭ ʫʨʘʥʦʚʳʭ ʧʨʦ-

ʠʟʚʦʜʩʪʚ - ʦʙʲʝʢʪʦʚ ʫʨʘʥʦʚʦʛʦ ʥʘʩʣʝʜʠʷ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ  ʧʝʨʚʦʦʯʝʨʝʜʥʳʤʠ ʦʙʲ-

ʝʢʪʘʤʠ ʷʚʣʷʶʪʩʷ ʫʨʘʥʦʩʦʜʝʨʞʘʱʠʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ  ɼʠʛʤʘʡ ʠ ʛʦʨʦʜʘ ʀʩʪʠʢ-

ʣʦʣ.  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʦʯʚʘ ï ʦʩʥʦʚʥʦʡ ʧʨʠʨʦʜʥʳʡ  ʥʘʢʦʧʠʪʝʣʴ ʠ ʭʨʘʥʠʪʝʣʴ ʟʘ-

ʛʨʷʟʥʝʥʠʡ. ɺ ʜʨʫʛʠʭ ʧʨʠʨʦʜʥʳʭ ʩʨʝʜʘʭ ï ʚʦʟʜʫʰʥʦʤ ʙʘʩʩʝʡʥʝ, ʚʦʜʘʭ, ʨʘʩʪʝʥʠʷʭ  

ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʩʪʫʧʘʶʪ, ʥʦ ʦʩʪʘʶʪʩʷ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦ ʚʨʝʤʷ, ʘ ʚ ʧʦʯʚʘʭ  ʟʘ-

ʛʨʷʟʥʝʥʠʷ  ʩʦʭʨʘʥʷʶʪʩʷ ʛʦʜʘʤʠ, ʜʝʩʷʪʠʣʝʪʠʷʤʠ, ʚʝʢʘʤʠ. ɺ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯ-

ʥʠʢʘʭ ʰʠʨʦʢʦ ʦʙʩʫʞʜʘʶʪʩʷ ʚʦʧʨʦʩʳ ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʨʘʜʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘ-

ʥʦʚʢʠ ʚ ʦʪʜʝʣʴʥʳʭ ʦʙʣʘʩʪʷʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, ʢʘ-

ʩʘʶʱʠʝʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʦʥʠʪʦʨʠʥʛʘ ʮʝʟʠʷ-137 [371-373]. ʂʘʢ ʫʪʚʝʨʞʜʘʶʪ ʘʚ-

ʪʦʨʳ, ʟʜʝʩʴ ʦʪʤʝʯʝʥʳ ʪʝʥʜʝʥʮʠʠ ʩʥʠʞʝʥʠʷ  ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʜʦʟ, 

ʧʦʣʫʯʘʝʤʳʭ ʥʘʩʝʣʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʜʦ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʝʜʝʣʦʚ ʩʦʜʝʨʞʘ-

ʥʠʡ ʪʝʭʥʦʛʝʥʥʦʛʦ 137Cs ʚ ʤʝʩʪʥʳʭ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ. 

ɺ ʨʘʙʦʪʘʭ [374, 375] ʠʩʩʣʝʜʦʚʘʥʳ ʚʦʧʨʦʩʳ, ʢʘʯʘʶʱʠʝʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ 

ʠʭʪʠʦʬʘʫʥʝ ʆʙʴ-ʀʨʪʳʰʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʦʪʷʞʸʥʥʦʩʪʴʶ ʩʚʳʰʝ 2400 ʢʠʣʦʤʝʪʨʦʚ  

ʪʘʢʠʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʢʘʢ ʩʪʨʦʥʮʠʷ-90 ʠ ʮʝʟʠʷ-137, ʠ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʨʳʙʘ 

ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʨʘʡʦʥʦʚ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʧʠʱʫ. 
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ɼʘʥʥʳʝ ʨʘʙʦʪ [376-380] ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʝʚʝʨ-

ʥʦʡ, ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʙʨʘʟʮʦʚ ʧʦʯʚ 

ʠ ʘʵʨʦʟʦʣʝʡ ʦʧʨʝʜʝʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ  ʨʘʟʣʠʯʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʥʠʭ, ʚ ʯʘʩʪʥʦ-

ʩʪʠ, ʚ ʦʙʨʘʟʮʘʭ ʧʦʯʚ ʧʦʢʘʟʘʥʦ ʥʘʣʠʯʠʝ ʪʝʭʥʦʛʝʥʥʦʛʦ 137Cs. ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʦʙʨʘʟ-

ʮʘʭ ʧʦʯʚ ʫʢʘʟʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʘʪʤʦʩʬʝʨʥʦʡ ʤʠʛʨʘʮʠʝʡ ʵʪʦʛʦ 

ʨʘʜʠʦʥʫʢʣʠʜʘ. 

ʆʧʨʝʜʝʣʝʥʳ ʩʨʝʜʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʝʭʥʦʛʝʥʥʦʛʦ 137Cs ʚ ʧʨʦʙʘʭ ʘʵʨʦʟʦʣʷ (3,3 

ɹʢ/ʤ3) ʠ ʧʦʯʚ (11,5 ɹʢ/ʢʛ) ʥʘ ʩʝʚʝʨʝ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʘʵʨʦʟʦʣʷ ʠ ʧʦʯʚʳ ʩʦʩʪʘʚʣʷʝʪ 0,29 [381]. 

ʕʣʝʤʝʥʪʥʳʡ ʘʥʘʣʠʟ ʦʙʨʘʟʮʦʚ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʢʦʪʦʨʳʝ ʦʪʙʠʨʘʣʠʩʴ  ʧʦ 

ʧʫʪ̫ʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʳʣʝʚʦʡ ʤʛʣʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʨʝʜʥʠʭ ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʢʦʨʨʝʣʷʮʠʠ ʩʦʜʝʨʞʘʥʠʷ ʮʝʟʠʷ (0,13) 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʜʝʨʞʘʥʠʷ ʫʨʘʥʘ. ʕʪʦ ʧʦʙʫʜʠʣʦ ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ 

ʮʝʟʠʷ-137 ʚ ʧʦʯʚʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. 
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ɻʃɸɺɸ 6. ʆʎɽʅʂɸ ʈɸɼʀʆʕʂʆʃʆɻʀʏɽʉʂʆʁ ʆɹʉʊɸʅʆɺʂʀ  

ʊɸɼɾʀʂʀʉʊɸʅɸ 

 

6.1. ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ  ʩʠʪʫʘʮʠʷ ʉʝʚʝʨʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ɸʰʪʩʢʦʛʦ ʨʘʡʦʥʘ. ɸʰʪʩʢʠʡ ʨʘʡʦʥ ï ʘʜ-

ʤʠʥʠʩʪʨʘʪʠʚʥʘ ̫ʝʜʠʥʠʮʘ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘ. ʈʘʡʦʥʥʳʡ ʮʝʥʪʨ 

ɸʰʪʩʢʦʛʦ ʨʘʡʦʥʘ - ʧʦʩʸʣʦʢ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ ʐʘʡʜʦʥ, ʨʘʩʧʦʣʦʞʝʥ ʚ 107 ʢʤ ʩʝ-

ʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʦʙʣʘʩʪʥʦʛʦ ʮʝʥʪʨʘ ʛʦʨʦʜʘ ʍʫʜʞʘʥʜʘ. ʕʪʦ ʩʘʤʡr ʩʝʚʝʨʥʳʡ ʨʘʡʦʥ 

ʨʝʩʧʫʙʣʠʢʠ. ɻʝʦʛʨʘʬʠʯʝʩʢʠ ɸʰʪʩʢʠʡ ʨʘʡʦʥ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʝ. 

ʉ ʩʝʚʝʨʘ, ʚʦʩʪʦʢʘ ʠ ʟʘʧʘʜʘ ɸʰʪʩʢʠʡ ʨʘʡʦʥ ʛʨʘʥʠʯʠʪ  ʩ ʈʝʩʧʫʙʣʠʢʦʡ ʋʟʙʝʢʠʩʪʘʥ, 

ʛʜʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʛʨʘʥʠʮʘ ʧʨʦʭʦʜʠʪ ʩ ʅʘʤʘʥʛʘʥʩʢʦʡ, ʊʘʰʢʝʥʪʩʢʦʡ ʠ ʌʝʨʛʘʥ-

ʩʢʦʡ ʦʙʣʘʩʪʷʤʠ. ʉ ʶʛʘ ʠ ʶʛʦ-ʚʦʩʪʦʢʘ ɸʰʪʩʢʠʡ ʨʘʡʦʥ ʠʤʝʝʪ ʛʨʘʥʠʮʳ ʩ  ʂʘʥʠʙʘ-

ʜʘʤʩʢʠʤ ʠ ɻʘʬʫʨʦʚʩʢʠʤ ʨʘʡʦʥʘʤʠ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʈʊ. ɸʥʢʣʘʚ ʉʘʨʚʘʢ, ʚʭʦ-

ʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʅʘʤʘʥʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ 

ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ɸʰʪʩʢʦʛʦ ʨʘʡʦʥʘ. ʊʝʨʨʠʪʦʨʠʷ ɸʰʪʩʢʦʛʦ ʨʘʡʦʥʘ ʨʘʚʥʘ 2785,5 

ʢʚʘʜʨʘʪʥʳʭ ʢʠʣʦʤʝʪʨʦʚ. ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʡ ʩʦʩʪʘʚ ɸʰʪʩʢʦʛʦ 

ʨʘʡʦʥʘ ʩʣʝʜʫʶʱʠʡ: 1 ʧʦʩʸʣʦʢ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ ï ʐʘʡʜʦʥ, ʘ ʪʘʢʞʝ 9 ʩʝʣʴʩʢʠʭ 

ʜʞʘʤʦʘʪʦʚ.  

ɼʣʷ ɸʰʪʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ 

(ʪʘʙʣʠʮʘ 6.1), ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʝʥʘ  ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ  

(ʨʠʩʫʥʦʢ 6.1).  

 

ʊʘʙʣʠʮʘ 6.1. - ʆʙʱʠʡ ʨʘʜʠʘʮʠʦʥʥʳʡ ʬʦʥ ɸʰʪʩʢʦʛʦ ʨʘʡʦʥʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʥʘʩʝ-

ʣʸʥʥʳʭ ʧʫʥʢʪʦʚ 

ʄʕɼ, 

ʤʢɿʚ/ʯ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʥʘʩʝ-

ʣʸʥʥʳʭ ʧʫʥʢʪʦʚ 

ʄʕɼ, 

ʤʢɿʚ/ʯ 

1 2 3 4 

ɼʦʣʦʥʘ 0,20 ʂʘʤʠʰʢʫʨʛʦʥ 0,12 

ɸʜʨʘʩʤʦʥ 0,26 ɹʫʣʦʢ 0,13 

ʐʘʡʜʦʥ 0,14 ɻʫʣʰʘʥ 0,14 

 

https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B3%D0%B4%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%A8%D0%B0%D0%B9%D0%B4%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A5%D1%83%D0%B4%D0%B6%D0%B0%D0%BD%D0%B4
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%B3%D0%B0%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%B4%D0%BE%D0%BB%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BC%D0%B0%D0%BD%D0%B3%D0%B0%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D1%88%D0%BA%D0%B5%D0%BD%D1%82%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%B3%D0%B0%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C_(%D0%A3%D0%B7%D0%B1%D0%B5%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD)
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%B3%D0%B0%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C_(%D0%A3%D0%B7%D0%B1%D0%B5%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD)
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BD%D0%B8%D0%B1%D0%B0%D0%B4%D0%B0%D0%BC%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BD%D0%B8%D0%B1%D0%B0%D0%B4%D0%B0%D0%BC%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D1%84%D1%83%D1%80%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D1%80%D0%B2%D0%B0%D0%BA
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BC%D0%B0%D0%BD%D0%B3%D0%B0%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%89%D0%B8%D0%BD%D0%B0_(%D0%B0%D0%B4%D0%BC%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%BE-%D1%82%D0%B5%D1%80%D1%80%D0%B8%D1%82%D0%BE%D1%80%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B5%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%89%D0%B8%D0%BD%D0%B0_(%D0%B0%D0%B4%D0%BC%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%BE-%D1%82%D0%B5%D1%80%D1%80%D0%B8%D1%82%D0%BE%D1%80%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B5%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D0%B0)
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 6.1 

1 2 3 4 

ʇʦʥʛʦʟ 0,18 ʆʰʦʙʘ 0,14 

ɹʦʣʦ 0,13 ɼʫʩʪʠ 0,13 

ʇʫʥʫʢ 0,14 ʗʥʛʠʩʘʨʦʡ 0,13 

ʆʙʠʘʰʪ 0,16 ɸʰʪ 0,14 

ʈʦʯ 0,15 ɼʘʭʘʥʘʠ ɹʦʣʦ 0,13 

ʅʘʚʛʘʟʘʤ 0,15 ʂʫʧʨʠʢʙʦʰʠ 0,14 

 

 

ʈʠʩʫʥʦʢ 6.1. - ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ɸʰʪʩʢʦʛʦ ʨʘʡʦʥʘ 
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ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ɹ. ɻʘʬʫʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ. ɹ. ɻʘʬʫʨʦʚʩʢʠʡ 

ʨʘʡʦʥ ï ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘ ̫ʝʜʠʥʠʮʘ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠ-

ʩʪʘʥ. ʈʘʡʦʥʥʳʡ ʮʝʥʪʨ ï ʛʦʨʦʜ ɻʘʬʫʨʦʚ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ 100 ʢʠʣʦʤʝʪʨʘʭ ʦʪ 

ʦʙʣʘʩʪʥʦʛʦ ʮʝʥʪʨʘ - ʛʦʨʦʜʘ ʍʫʜʞʘʥʜʘ. ɻʝʦʛʨʘʬʠʯʝʩʢʠ ɻʘʬʫʨʦʚʩʢʠʡ ʨʘʡʦʥ ʨʘʩ-

ʧʦʣʘʛʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥ.r ɿʘʧʘʜʥʳʝ ʛʨʘʥʠʮʳ ʨʘʡʦʥʘ ʩʦʩʝʜ-

ʩʪʚʫʶʪ ʩ ʄʘʪʯʠʥʩʢʠʤ, ɼʞʘʙʙʘʨ ʈʘʩʫʣʦʚʩʢʠʤ ʨʘʡʦʥʘʤʠ, ʚʦʩʪʦʯʥʳʝ ʛʨʘʥʠʮʳ - ʩ 

ɸʰʪʩʢʠʤ ʠ ʂʘʥʠʙʘʜʘʤʩʢʠʤ ʨʘʡʦʥʘʤʠ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʩʝʚʝʨʝ ʩ ʊʘʰʢʝʥʪ-

ʩʢʦʡ ʦʙʣʘʩʪʴʶ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, ʥʘ ʶʛʝ ʩ ɹʘʪʢʝʥʩʢʦʡ ʦʙʣʘʩʪʴʶ ʈʝʩʧʫʙ-

ʣʠʢʠ ʂʳʨʛʳʟʩʪʘʥ. ʊʝʨʨʠʪʦʨʠʷ ɻʘʬʫʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 2651,7 ʢʤ2. ɺ ʩʦ-

ʩʪʘʚ ɻʘʬʫʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʚʭʦʜʷʪ: ʦʜʠʥ ʛʦʨʦʜ - ɻʘʬʫʨʦʚ ʠ 11 ʩʝʣʴʩʢʠʭ ʜʞʘʤʦʘ-

ʪʦʚ. 

ɼʣʷ  ɹ. ɻʘʬʫʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʨʘʜʠʘʮʠʦʥ-

ʥʦʛʦ ʬʦʥʘ (ʪʘʙʣʠʮʘ 6.2), ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʝʥʘ  ʨʘʜʠʦʵʢʦʣʦʛʠʯʝ-

ʩʢʘʷ ʢʘʨʪʘ  (ʨʠʩʫʥʦʢ 6.2).  

 

ʊʘʙʣʠʮʘ 6.2. - ʆʙʱʠʡ ʨʘʜʠʘʮʠʦʥʥʳʡ ʬʦʥ ɹ. ɻʘʬʫʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ  

ʅʘʠʤʝʥʦʚʘʥʠʝ ʥʘʩʝʣʸʥʥʳʭ 

ʧʫʥʢʪʦʚ 

ʕʈʆɸ 

ʨʘʜʦʥʘ 

ˎȾ̋̍  

ʆɸ ʨʘʜʦʥʘ 

ˎȾ̋̍  

ʄʕɼ 

̍̋˔Ⱦ̘̃  

ʜʞʘʤʦʘʪ ʍʘʡʜʘʨ ʋʩʤʦʥʦʚ 27,6 69 0,17 

ʛ. ɻʘʬʫʨʦʚ 24,4 61 0,16 

ʜʞʘʤʦʘʪ ʏʘʰʤʘʩʦʨ 34,4 86 0,17 

ʜʞʘʤʦʘʪ ɻʦʟʠʸʥ 16,8 42 0,12 

ʜʞʘʤʦʘʪ ʋʥʜʞʠ 23,2 58 0,18 

ʜʞʘʤʦʘʪ ɪʚʘ 26,4 66 0,16 

ʜʞʘʤʦʘʪ ɼʘʜʦʙʦʡ ʍʦʣʤʘʪʦʚ 18,8 47 0,19 

ʜʞʘʤʦʘʪ ʀʩʤʦʠʣ 28,4 71 0,18 

ʜʞʘʤʦʘʪ ʆʚʯʠ-ʢʘʣʘʯʘ 27,2 68 0,14 

ʜʞʘʤʦʘʪ ʀʩʬʠʩʦʨ 16,8 42 0,13 

ʜʞʘʤʦʘʪ ʍʠʩʪʝʚʘʨʟ 19,2 48 0,16 

ʜʞʘʤʦʘʪ ɿʘʨʟʘʤʠʥ 22.0 55 0,15 

 

https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B3%D0%B4%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D1%84%D1%83%D1%80%D0%BE%D0%B2_(%D0%BF%D0%BE%D1%81%D1%91%D0%BB%D0%BE%D0%BA)
https://ru.wikipedia.org/wiki/%D0%A5%D1%83%D0%B4%D0%B6%D0%B0%D0%BD%D0%B4
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%B3%D0%B0%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%B4%D0%BE%D0%BB%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D1%87%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%94%D0%B6%D0%B0%D0%B1%D0%B1%D0%B0%D1%80-%D0%A0%D0%B0%D1%81%D1%83%D0%BB%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D1%88%D1%82%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BD%D0%B8%D0%B1%D0%B0%D0%B4%D0%B0%D0%BC%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D1%88%D0%BA%D0%B5%D0%BD%D1%82%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D1%88%D0%BA%D0%B5%D0%BD%D1%82%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D1%82%D0%BA%D0%B5%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%80%D0%B3%D0%B8%D0%B7%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%89%D0%B8%D0%BD%D0%B0_(%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD)
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%89%D0%B8%D0%BD%D0%B0_(%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD)
https://ru.wikipedia.org/w/index.php?title=%D0%A5%D0%B0%D0%B9%D0%B4%D0%B0%D1%80-%D0%A3%D1%81%D0%BC%D0%BE%D0%BD%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B6%D0%B0%D0%BC%D0%BE%D0%B0%D1%82&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%93%D0%B0%D1%84%D1%83%D1%80%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B6%D0%B0%D0%BC%D0%BE%D0%B0%D1%82&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%A7%D0%B0%D1%88%D0%BC%D0%B0%D1%81%D0%BE%D1%80%D1%81%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B6%D0%B0%D0%BC%D0%BE%D0%B0%D1%82&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%93%D0%BE%D0%B7%D0%B8%D1%91%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B6%D0%B0%D0%BC%D0%BE%D0%B0%D1%82&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%A3%D0%BD%D0%B4%D0%B6%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B6%D0%B0%D0%BC%D0%BE%D0%B0%D1%82&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%81%D0%B2%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B6%D0%B0%D0%BC%D0%BE%D0%B0%D1%82&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%94%D0%B0%D0%B4%D0%BE%D0%B1%D0%BE%D0%B9_%D0%A5%D0%BE%D0%BB%D0%BC%D0%B0%D1%82%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B6%D0%B0%D0%BC%D0%BE%D0%B0%D1%82&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%98%D1%81%D0%BC%D0%BE%D0%B8%D0%BB%D1%81%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B6%D0%B0%D0%BC%D0%BE%D0%B0%D1%82&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%9E%D0%B2%D1%87%D0%B8%D0%BA%D0%B0%D0%BB%D0%B0%D1%87%D0%B0%D1%81%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B6%D0%B0%D0%BC%D0%BE%D0%B0%D1%82&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%98%D1%81%D1%84%D0%B8%D1%81%D0%BE%D1%80%D1%81%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B6%D0%B0%D0%BC%D0%BE%D0%B0%D1%82&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%A5%D0%B8%D1%81%D1%82%D0%B5%D0%B2%D0%B0%D1%80%D0%B7%D1%81%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B6%D0%B0%D0%BC%D0%BE%D0%B0%D1%82&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%97%D0%B0%D1%80%D0%B7%D0%B0%D0%BC%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B6%D0%B0%D0%BC%D0%BE%D0%B0%D1%82&action=edit&redlink=1
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ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʸʥʥʦʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʚʳʷʚʠʣʠ ʚ ʨʘʟʣʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ɹ. ɻʘʬʫʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʩʦʜʝʨʞʘ-

ʥʠʷ ʄʕɼ ʦʪ 0.10 ʜʦ 10.0 ̍ ̋˔Ⱦ̘̃ [352]. 

ʆʧʨʝʜʝʣʘ ʟʘʚʠʩʠʤʦʩʪʴ  ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥ ʆɸ ʨʘʜʦʥʘ ʠ ʕʈʆɸ ʨʘʜʦʥʘ ʦʪ 

ʨʘʟʣʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʊʘʢ,   ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ, ʠʤʝʶʱʠʭ ʘʩʬʘʣʴʪʦʚʦʝ  ʠʣʠ ʙʝʪʦʥ-

ʥʦʝ ʧʦʢʨʳʪʠʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʘʚʪʦʜʦʨʦʛʘʭ ʠ ʧʣʦʱʘʜʢʘʭ ʚʝʣʠʯʠʥʳ ʆɸ ʨʘʜʦʥʘ ʠ 

ʕʈʆɸ ʨʘʜʦʥʘ ʩʦʩʪʘʚʣʷʶʪ 0.15 ̍ ̋˔Ⱦ̘̃ ʠ ʥʠʞʝ. ʕʪʠ ʧʦʢʨʳʪʠʷ ʢʘʢ ʙʳ ʩʣʫʞʘʪ ʟʘ-

ʱʠʪʥʳʤ ʙʘʨʴʝʨʦʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ, ʠʩʢʣʶʯʘʶʪ ʚʳʜʝʣʝʥʠʝ ʨʘʜʦʥʘ ʠʟ-ʧʦʜ 

ʟʝʤʣʠ. ɺ ʦʙʱʝʤ, ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʤʦʥʠ-

ʪʦʨʠʥʛʘ ʚ ɹ. ɻʘʬʫʨʦʚʩʢʦʤ ʨʘʡʦʥʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʠʨʦʜʥʦʛʦ ʬʦʥʘ 

ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ [353, 354]. 

 

ʈʠʩʫʥʦʢ 6.2. - ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ɹ. ɻʘʬʫʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ 

 

ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʛʦʨʦʜʘ ɹʫʩʪʦʥ. ɺ ʮʝʣʦʤ, ʧʨʦʚʝʜʸʥʥʘʷ ʨʘ-

ʙʦʪʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʜʣʷ ʧʦʤʝʱʝʥʠʡ ʠ ʟʜʘʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʚʝʣʠʯʠʥʳ ʆɸ 
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ʨʘʜʦʥʘ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʥʠʟʢʠʤʠ, ʯʝʤ ʥʦʨʤʘʪʠʚʥʳʡ ʧʨʝʜʝʣ ρππ ˎ Ⱦ̋̍ ȟ  ʧʦ-

ʵʪʦʤʫ  ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʥʷʪʠʷ ʤʝʨ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʥʝʪ. ɼʣʷ ʛʦʨʦʜʘ ɹʫʩʪʦʥ  ʚ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʷʭ ʤax ʚʝʣʠʯʠʥ ʆɸ ʨʘʜʦʥʘ ʨʘʚʝʥ  τχ ˎ Ⱦ̋̍ Ȣ 

ɺ 2023 ʛʦʜʫ ʚ ʛʦʨʦʜʝ ɹʫʩʪʦʥ  ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʛʘʤʤʘ-ʩʲʸʤʢʘ, ʢʦʪʦʨʘʷ ʧʦʢʘ-

ʟʘʣ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ (ʨʠʩʫʥʦʢ 6.3). 

 

ʈʠʩʫʥʦʢ 6.3. - ɻʘʤʤʘ-ʩʲʸʤʢʘ, ʧʨʦʚʝʜʸʥʥʘʷ ʚ 2023 ʛʦʜʫ ʚ ʛʦʨʦʜʝ ɹʫʩʪʦʥ 

 

ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ɿʝʨʘʚʰʘʥʩʢʦʡ ʛʨʫʧʧʝ ʨʘʡʦʥʦʚ ʉʦʛʜʠʡ-

ʩʢʦʡ ʦʙʣʘʩʪʠ. ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʝʜʠʥʠʮʝʡ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʷʚʣʷʝʪʩʷ ʇʝʥʜʞʠʢʝʥʪʩʢʠʡ  ʨʘʡʦʥ ʩ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʮʝʥʪʨʦʤ ï ʛʦʨʦʜʦʤ ʇʝʥ-

ʜʞʠʢʝʥʪ, ʥʘʩʝʣʝʥʠʝ ʢʦʪʦʨʦʛʦ 40 ʪʳʩ. ɻʦʨʦʜ ʇʝʥʜʞʠʢʝʥʪ  - ʵʪʦ ʛʦʨʦʜ ʦʙʣʘʩʪʥʦʛʦ 

ʧʦʜʯʠʥʝʥʠʷ  ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʥʘʩʝʣʸʥʥʳʡ ʧʫʥʢʪ, ʠʤʝʶʱʠʡ ʩʪʘʪʫʩ 

ʨʘʡʦʥʥʦʛʦ ʮʝʥʪʨʘ. ʇʝʥʜʞʠʢʝʥʪ ʨʘʩʧʦʣʦʞʝʥ ʚ 270 ʢʠʣʦʤʝʪʨʘʭ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ 

ʍʫʜʞʘʥʜʘ, ʚ 240 ʢʠʣʦʤʝʪʨʘʭ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ɼʫʰʘʥʙʝ, ʚ 48 ʢʠʣʦʤʝʪʨʘʭ ʢ ʚʦ-

ʩʪʦʢʫ ʦʪ ʉʘʤʘʨʢʘʥʜʘ (ʋʟʙʝʢʠʩʪʘʥ). ɺ ʩʦʩʪʘʚ ʨʘʡʦʥʘ ʚʭʦʜʷʪ ʪʘʢʞʝ 14 ʩʝʣʴʩʢʠʭ 

ʜʞʘʤʦʘʪʦʚ: ɸʤʦʥʜʘʨʘ, ɺʦʨʫ, ɪʨʠ, ʂʦʩʘʪʘʨʦʰ, ʂʫʰʪʝʧʧʘ, ʃʦʠʢ ʐʝʨʘʣʠ, ʄʦʛʠʸʥ, 

ʈʫʜʘʢʠ, ʉʘʨʘʟʤ, ʉʫʜʞʠʥʘ, ʌʘʨʦʙ, ʏʠʤʢʫʨʛʦʥ, ʏʠʥʦʨ, ʐʠʥʛ. 

ʇʝʥʜʞʠʢʝʥʪʩʢʠʡ ʨʘʡʦʥ ʟʘʥʠʤʘʝʪ ʢʨʘʡʥʶʶ ʶʛʦ-ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ʉʦʛʜʠʡ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘ. ʅʘ ʩʝʚʝʨʝ ʇʝʥʜʞʠʢʝʥʪʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʦʣʝʛʘʝʪ ʛʦʩ-

https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D0%BD%D0%B4%D0%B6%D0%B8%D0%BA%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D0%BD%D0%B4%D0%B6%D0%B8%D0%BA%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%A5%D1%83%D0%B4%D0%B6%D0%B0%D0%BD%D0%B4
https://ru.wikipedia.org/wiki/%D0%94%D1%83%D1%88%D0%B0%D0%BD%D0%B1%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BC%D0%B0%D1%80%D0%BA%D0%B0%D0%BD%D0%B4
https://ru.wikipedia.org/wiki/%D0%A3%D0%B7%D0%B1%D0%B5%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%89%D0%B8%D0%BD%D0%B0_(%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD)
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%89%D0%B8%D0%BD%D0%B0_(%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD)
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B3%D0%B4%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B3%D0%B4%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
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ʫʜʘʨʩʪʚʝʥʥʘʷ ʛʨʘʥʠʮʘ ʩ ɼʞʠʟʘʢʩʢʦʡ, ʥʘ ʶʛʝ ʩ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ, ʥʘ ʟʘʧʘʜʝ ʩ  ʉʘ-

ʤʘʨʢʘʥʜʩʢʦʡ, ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʩ  ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʷʤʠ ʋʟʙʝʢʠʩʪʘʥʘ, ʥʘ ʚʦ-

ʩʪʦʢʝ  ʩʦʩʝʜʩʪʚʫʝʪ ʩ ɸʡʥʠʥʩʢʠʤ ʨʘʡʦʥʦʤ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʈʊ. ʇʝʥʜʞʠʢʝʥʪ-

ʩʢʠʡ ʨʘʡʦʥ - ʩʘʤʳʡ ʟʘʧʘʜʥʳʡ ʨʘʡʦʥ ʨʝʩʧʫʙʣʠʢʠ, ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, 

ʨʘʚʥʦʡ 3700 ʪʳʩʷʯ ʢʚʘʜʨʘʪʥʳʭ ʢʠʣʦʤʝʪʨʦʚ. 

ɸʡʥʠʥʩʢʠʡ ʨʘʡʦʥ ï ʦʜʥʘ ʠʟ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʝʜʠʥʠʮ ʚ ʩʦʩʪʘʚʝ ʉʦʛʜʠʡ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. ʈʘʡʦʥʥʳʤ ʮʝʥʪʨʦʤ ʷʚʣʷʝʪʩʷ ʧʦʩʸʣʦʢ  ʛʦ-

ʨʦʜʩʢʦʛʦ ʪʠʧʘ ɸʡʥʠ (ʧʝʨʝʠʤʝʥʦʚʘʥ ʠʟ ɺʘʨʟʠ ʄʘʥʦʨ), ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ 177 ʢʠ-

ʣʦʤʝʪʨʘʭ ʢ ʶʛʫ ʦʪ ʛ. ʍʫʜʞʘʥʜ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʞʠʪʝʣʝʡ ɸʡʥʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʷʚʣʷ-

ʝʪʩʷ ʩʝʣʴʩʢʠʤʠ ʞʠʪʝʣʷʤʠ (98%). ɺ ʩʦʩʪʘʚ ɸʡʥʠʥʩʢʦʛʦ ʨʘʡʦʥʘ  ʚʭʦʜʷʪ 8 ʩʝʣʴʩʢʠʭ 

ʜʞʘʤʦʘʪʦʚ  ʠ 1 ʧʦʩʸʣʦʢ  - ɿʝʨʘʚʰʘʥ.  

ɻʦʨʥʦ-ʄʘʪʯʠʥʩʢʠʡ ʨʘʡʦʥ ï ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʨʘʡʦʥ ʚ ʩʦʩʪʘʚʝ ʉʦʛʜʠʡ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. ʆʙʨʘʟʦʚʘʥ ʚ 1996 ʛʦʜʫ ʧʫʪʸʤ ʚʳʜʝʣʝʥʠʷ 

ʠʟ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɸʡʥʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. ʈʘʡʦʥʥʳʡ ʮʝʥʪʨ ʩ 2002 ʛʦʜʘ ï ʧʦʩʸʣʦʢ 

ʄʝʭʨʦʥ  (ʚ 252 ʢʤ ʦʪ ɼʫʰʘʥʙʝ), ʢʦʪʦʨʳʡ ʟʘ ʛʦʜ ʜʦ ʵʪʦʛʦ ʙʳʣ ʚʢʣʶʯʸʥ ʚ ʩʦʩʪʘʚ 

ʨʘʡʦʥʘ. ʈʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʢʨʘʡʥʝʡ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʚ ʨʘʡʦʥʝ ʠʩʪʦʢʘ ʠ ʚʝʨʭʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ ɿʝʨʘʚʰʘʥ, ʛʜʝ ʦʥʘ ʠʤʝʝʪ ʚʪʦʨʦʝ ʥʘʟʚʘ-

ʥʠʝ ï ʄʘʪʯʘ. ʇʣʦʱʘʜʴ 3723 ʢʤ2. ɺ ʩʦʩʪʘʚ ɻʦʨʥʦ-ʄʘʪʯʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʚʭʦʜʷʪ 2 

ʩʝʣʴʩʢʠʭ ʜʞʘʤʦʘʪʘ ï ʃʘʥʛʘʨ ʠ ʀʚʘʥ-ʊʘʜʞʠʢ. 

ɼʣʷ ʇʝʥʜʞʠʢʝʥʩʢʦʛʦ, ɸʡʥʠʥʩʢʦʛʦ ʠ ɻʦʨʥʦ-ʄʘʪʯʠʥʩʢʦʛʦ ʨʘʡʦʥʦʚ ʩʦʩʪʘʚ-

ʣʝʥʘ  ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ  (ʨʠʩʫʥʦʢ 6.4).  

 

https://ru.wikipedia.org/wiki/%D0%94%D0%B6%D0%B8%D0%B7%D0%B0%D0%BA%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D1%80%D1%85%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%8C%D0%B8%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BC%D0%B0%D1%80%D0%BA%D0%B0%D0%BD%D0%B4%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C_(%D0%A3%D0%B7%D0%B1%D0%B5%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD)
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BC%D0%B0%D1%80%D0%BA%D0%B0%D0%BD%D0%B4%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C_(%D0%A3%D0%B7%D0%B1%D0%B5%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD)
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%88%D0%BA%D0%B0%D0%B4%D0%B0%D1%80%D1%8C%D0%B8%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A3%D0%B7%D0%B1%D0%B5%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D0%B9%D0%BD%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B3%D0%B4%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B3%D0%B4%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D0%B9%D0%BD%D0%B8_(%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD)
https://ru.wikipedia.org/wiki/%D0%A5%D1%83%D0%B4%D0%B6%D0%B0%D0%BD%D0%B4
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%89%D0%B8%D0%BD%D0%B0_(%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD)
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%89%D0%B8%D0%BD%D0%B0_(%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD)
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D1%80%D0%B0%D0%B2%D1%88%D0%B0%D0%BD_(%D0%BF%D0%BE%D1%81%D1%91%D0%BB%D0%BE%D0%BA)
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B3%D0%B4%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B3%D0%B4%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D0%B9%D0%BD%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%B5%D1%85%D1%80%D0%BE%D0%BD&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%94%D1%83%D1%88%D0%B0%D0%BD%D0%B1%D0%B5
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D1%80%D0%B0%D0%B2%D1%88%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%9A%D0%BC%C2%B2
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%89%D0%B8%D0%BD%D0%B0_(%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD)
https://ru.wikipedia.org/w/index.php?title=%D0%9B%D0%B0%D0%BD%D0%B3%D0%B0%D1%80%D1%81%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B6%D0%B0%D0%BC%D0%BE%D0%B0%D1%82&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%98%D0%B2%D0%B0%D0%BD-%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D1%81%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B6%D0%B0%D0%BC%D0%BE%D0%B0%D1%82&action=edit&redlink=1
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ʈʠʩʫʥʦʢ 6.4. - ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʇʝʥʜʞʠʢʝʥʩʢʦʛʦ, ɸʡʥʠʥʩʢʦʛʦ ʠ ɻʦʨʥʦ-

ʄʘʪʯʠʥʩʢʦʛʦ ʨʘʡʦʥʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʂʘʥʠʙʘʜʘʤʩʢʦʛʦ ʨʘʡʦʥʘ. ʂʘʥʠʙʘʜʘʤʩʢʠʡ 

ʨʘʡʦʥ ï ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʨʘʡʦʥ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠ-

ʩʪʘʥ. ʈʘʡʦʥʥʳʡ ʮʝʥʪʨ ï ʠʤ ʷʚʣʷʝʪʩʷ ʛʦʨʦʜ ʂʘʥʠʙʘʜʘʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚʦʩʪʦʯʥʝʝ 

ʛʦʨʦʜʘ ʍʫʜʞʘʥʜ ʥʘ 79 ʢʤ. ɻʝʦʨʛʘʬʠʯʝʩʢʠ ʂʘʥʠʙʘʜʘʤʩʢʠʡ ʨʘʡʦʥ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʶʛʦ-ʟʘʧʘʜʝ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ. ʉ ʩʝʚʝʨʘ ʧʨʦʭʦʜʠʪ ʛʨʘʥʠʮʘ ʩ ɸʰʪʩʢʠʤ ʨʘʡʦʥʦʤ, 

ʩ ʚʦʩʪʦʢʘ ï ʩ ʀʩʬʘʨʠʥʩʢʠʤ ʨʘʡʦʥʦʤ, ʩ ʟʘʧʘʜʘ ï ʩ ɻʘʬʫʨʦʚʩʢʠʤ ʨʘʡʦʥʦʤ ʉʦʛʜʠʡ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʩ ʶʛʘ ʧʨʦʣʝʛʘʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʛʨʘʥʠʮʘ  ʩ ʂʳʨ-

ʛʳʟʩʪʘʥʦʤ (ɹʘʪʢʝʥʩʢʘ ̫ʦʙʣʘʩʪʴ). ʊʝʨʨʠʪʦʨʠʷ ʂʘʥʠʙʘʜʘʤʩʢʦʛʦ ʨʘʡʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 

828,9 ʢʤ2. ɺ ʩʦʩʪʘʚ ʂʘʥʠʙʘʜʘʤʩʢʦʛʦ ʨʘʡʦʥʘ ʚʭʦʜʷʪ 6 ʩʝʣʴʩʢʠʭ ʜʞʘʤʦʘʪʦʚ. 

ɼʣʷ  ʂʘʥʠʙʘʜʘʤʩʢʦʛʦ ʨʘʡʦʥʘ ʩʦʩʪʘʚʣʝʥʘ  ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ, ʧʨʠ-

ʚʝʜʸʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 6.5.  

 

ʈʠʩʫʥʦʢ 6.5. - ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʂʘʥʠʙʘʜʘʤʩʢʦʛʦ ʨʘʡʦʥʘ 

 

ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ɼʞʘʙʙʦʨ ʈʘʩʫʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ. ɼʞʘʙʙʦʨ ʈʘ-

ʩʫʣʦʚʩʢʠʡ ʨʘʡʦʥ ï ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʨʘʡʦʥ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʈʊ. ʈʘʡʦʥʥʳʤ 

ʮʝʥʪʨʦʤ ɼʞʘʙʙʦʨ ʈʘʩʫʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʷʚʣʷʝʪʩʷ  ʧʦʩʸʣʦʢ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ 

ʄʝʭʨʦʙʦʜ (ʨʘʥʝʝ ʇʨʦʣʝʪʘʨʩʢ), ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ 20 ʢʤ ʥʘ ʶʛʦ-ʟʘʧʘʜ  ʦʪ ʛ. 

https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B3%D0%B4%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BD%D0%B8%D0%B1%D0%B0%D0%B4%D0%B0%D0%BC
https://ru.wikipedia.org/wiki/%D0%A5%D1%83%D0%B4%D0%B6%D0%B0%D0%BD%D0%B4
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%B3%D0%B0%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%B4%D0%BE%D0%BB%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D1%88%D1%82%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%84%D0%B0%D1%80%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D1%84%D1%83%D1%80%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%80%D0%B3%D0%B8%D0%B7%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%80%D0%B3%D0%B8%D0%B7%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D1%82%D0%BA%D0%B5%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%89%D0%B8%D0%BD%D0%B0_(%D0%B0%D0%B4%D0%BC%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%BE-%D1%82%D0%B5%D1%80%D1%80%D0%B8%D1%82%D0%BE%D1%80%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B5%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B3%D0%B4%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BB%D0%B5%D1%82%D0%B0%D1%80%D1%81%D0%BA_(%D0%BF%D0%BE%D1%81%D1%91%D0%BB%D0%BE%D0%BA)
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ʍʫʜʞʘʥʜ. ʅʘ ʩʝʚʝʨʝ ʠ ʟʘʧʘʜʝ ʧʨʦʭʦʜʷʪ ʛʨʘʥʠʮʳ ʩʦ ʉʧʠʪʘʤʝʥʩʢʠʤ  ʠ ɹ. ɻʘʬʫʨʦʚ-

ʩʢʠʤ ʨʘʡʦʥʘʤʠ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ, ʩ ʚʦʩʪʦʢʘ ʠ ʶʛʘ  ʢ ʥʝʤʫ ʧʨʠʣʝʛʘʝʪ  ʃʝʡʣʝʢ-

ʩʢʠʡ ʨʘʡʦʥ ɹʘʪʢʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʂʳʨʛʳʟʩʪʘʥʘ. ʊʝʨʨʠʪʦʨʠʷ ɼʞʘʙʙʦʨ ʈʘʩʫʣʦʚ-

ʩʢʦʛʦ ʨʘʡʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 328,5 ʢʤ2. ɺ ʩʦʩʪʘʚ ɼʞʘʙʙʦʨ ʈʘʩʫʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʚʭʦ-

ʜʷʪ 1 ʧʦʩʸʣʦʢ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ ʠ 5 ʩʝʣʴʩʢʠʭ ʜʞʘʤʦʘʪʦʚ.  

ɼʣʷ  ʦʜʝʣʴʥʳʭ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ɼʞʘʙʙʦʨ ʈʘʩʫʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʦʚʝ-

ʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʠ ʄʕɼ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪʩʷ  ʚ ʪʘʙʣʠʮʝ 

6.3. 

 

ʊʘʙʣʠʮʘ 6.3. - ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʄʕɼ ʦʪʜʝʣʴʥʳʭ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ɼʞʘʙʙʦʨ 

ʈʘʩʫʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʨʝʩʧʫʙʣʠʢʠ 

ʄʝʩʪʦ ʠʟʤʝʨʝʥʠʷ 
Mʕɼ, 

ʤʢɿʚ/ʯ 
ʄʝʩʪʦ ʠʟʤʝʨʝʥʠʷ 

Mʕɼ, 

ʤʢɿʚ/ʯ 

ʧ.ʛ.ʪ. ʄʝʭʨʦʙʦʜ 0,13 ʢ. ʂʫʨʛʦʥʯʘ 0,11 

ʢ. ʅʘʚʙʫʥʸʜ 0,16 ʢ. ʍʠʪʦʡ 0,12 

ʢ. ʄʝʭʨʛʦʥ 0,13 ʢ. פʠʨסʠʟץʠʰʣʦ0,11 ץ 

ʢ. ʗʥʪʦʢʟʦʨ 0,11 ʢ. ʊʦʞʠʢʘʙʘʜ 0,16 

ʢ. ɿʘʨʘʬʰʦʥ 0,18 ʢ. ɻʫʣʘʢʘʥʜʦʟ 0,17 

ʢ. ʋʟʙʝʢץʠʰʣʦ0,13 ץ ʢ. ʂʫʣʘʥʙʦʰ 0,18 

ʢ. ʂʘʟʥʦʢ 0,17 ʢ. ʂʘʪʪʘʜʘʤ 0,18 

ʢ. ɼʝʭʤʦʡ 0,22   

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʘʜʠʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ɼʞʘʙʙʦʨ ʈʘʩʫʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ,  ʨʘʟ-

ʨʘʙʦʪʘʥʥʦʡ  ʩʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʟʘʤʝʨʦʚ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ  

ʪʝʨʨʠʪʦʨʠʡ ʨʘʡʦʥʘ, ʚ ʶʞʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʄʕɼ ʥʘʭʦʜʠʪʩʷ  ʚ ʧʨʝʜʝʣʘʭ ʥʠʞʝ  ʠʣʠ 

ʨʘʚʥʳʭ 0.15 ̍̋˔Ⱦ̘̃ ́.̒ ɼʘʥʥʳʡ ʬʘʢʪ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ 

ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘʭʦʜʷʪʩʷ ʥʠʟʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʠ ʚ ʵʪʫ 

ʯʘʩʪʴ ʨʘʡʦʥʘ ʚʝʪʨʦʤ ʠʣʠ ʚʦʜʦʡ ʥʝ ʧʨʠʚʥʦʩʷʪʩʷ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʤʘʪʝʨʠʘʣʳ. 

ʎʝʥʪʨʘʣʴʥʘʷ ʠ ʶʞʥʘʷ ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʝʣʠʯʠʥʘʤʠ ʄʕɼ, ʩʦ-

ʩʪʘʚʣʷʶʱʠʤʠ ʚ ʩʨʝʜʥʝʤ  0,15 ʠ 0,20 ̍̋˔Ⱦ̘̃ ́,̒ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʘʥʥʳʡ ʬʘʢʪ 

https://ru.wikipedia.org/wiki/%D0%A5%D1%83%D0%B4%D0%B6%D0%B0%D0%BD%D0%B4
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B8%D1%82%D0%B0%D0%BC%D0%B5%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D1%84%D1%83%D1%80%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D1%84%D1%83%D1%80%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%B9%D0%BB%D0%B5%D0%BA%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%B9%D0%BB%D0%B5%D0%BA%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D1%82%D0%BA%D0%B5%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%80%D0%B3%D0%B8%D0%B7%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%89%D0%B8%D0%BD%D0%B0_(%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD)
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ʦʙʲʷʩʥʷʝʪʩʷ  ʙʣʠʟʦʩʪʴʶ ʨʘʩʧʦʣʦʞʝʥʠʷ  ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ɼʠʛʤʘʡʩʢʦʛʦ ʭʚʦʩʪʦʭʨʘ-

ʥʠʣʠʱʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʚ ɹʦʙʦʜʞʦʥ ɻʘʬʫʨʦʚʩʢʦʤ ʨʘʡʦʥʝ, ʘ 

ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʠʝʤ ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʨʘʡʦʥʘ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʈʘʜʠʦʘʢʪʠʚʥʦʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ɼʠʛʤʘʡ ʥʘʭʦʜʠʪʩʷ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʨʘʡ-

ʦʥʘ ʠ ʯʝʨʝʟ ʥʝʛʦ ʧʨʦʭʦʜʠʪ ʨʦʟʘ ʚʝʪʨʦʚ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʦʩʪʦʢ-ʟʘʧʘʜ-ʚʦʩʪʦʢ.  

ɼʣʷ  ɼʞʘʙʙʦʨ ʈʘʩʫʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʨʘʜʠʘ-

ʮʠʦʥʥʦʛʦ ʬʦʥʘ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʩʪʘʚʣʝʥʘ  ʨʘʜʠʦʵʢʦʣʦ-

ʛʠʯʝʩʢʘʷ ʢʘʨʪʘ  ʨʘʡʦʥʘ (ʨʠʩʫʥʦʢ 6.6).  

 

ʈʠʩʫʥʦʢ 6.6. - ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ɼʞʘʙʙʦʨ ʈʘʩʫʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ 
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ʊʝʨʨʠʪʦʨʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ, ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʪʩʷ ʚʝʣʠʯʠʥʘʤʠ ʄʕɼ, ʜʦʩʪʠʛʘʶʱʠʤʠ 0.25-0.30 ̍ ̋˔Ⱦ̘̃ ́,̒ ʟʜʝʩʴ ʥʘ ʵʪʠ ʧʘʨʘ-

ʤʝʪʨʳ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʙʣʠʟʦʩʪʴ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ɼʠʛʤʘʡʩʢʦʛʦ ʭʚʦʩʪʦ-

ʭʨʘʥʠʣʠʱʘ. 

ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʫʯʘʩʪʢʠ ʭʚʦʩʪʦʭʨʘʥʠ-

ʣʠʱʘ ɼʠʛʤʘʡ ʩ ʩʘʤʳʤʠ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʄʕɼ ʙʳʣʠ ʢʦʥʩʝʨʚʠʨʦʚʘʥʳ 

ʥʝʡʪʨʘʣʴʥʳʤ ʛʨʫʥʪʦʤ. ʇʦʩʣʝ ʧʨʠʥʷʪʳʭ ʤʝʨ ʥʘ ʜʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʟʥʘʯʝʥʠʷ ʄʕɼ 

ʜʦʩʪʠʛʘʶʪ 0,30 ʤʢɿʚ/ʯ [355]. 

ɿʥʘʯʝʥʠʷ ʄʕɼ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ɼʞʘʙʙʦʨ ʈʘʩʫʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ʧʨʠʨʦʜʥʦ-ʬʦʥʦʚʳʤ ʟʥʘʯʝʥʠʷʤ ʄʕɼ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ. ʋʯʘʩʪʢʠ, ʧʨʠʛʨʘ-

ʥʠʯʥʳʝ ʢ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʫ ɼʠʛʤʘʡ, ʧʦʣʥʦʩʪʴʶ ʧʦʜʚʝʨʞʝʥʳ ʚʣʠʷʥʠʶ ʫʢʘʟʘʥ-

ʥʦʛʦ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ɹʦʙʦʜʞʦʥ ɻʘʬʫʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ. ʇʦ-

ʵʪʦʤʫ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʟʥʘʯʝʥʠʷ ʄʕɼ ʜʦʩʪʠʛʘʶʪ ʜʦ 0,25 ʤʢɿʚ/ʯ. ʅʦ ʵʪʦ ʧʨʝ-

ʚʳʰʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʬʦʥʘ ʷʚʣʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʠ ʥʝ ʧʨʝʚʳʰʘʝʪ ʠʤʝʶ-

ʱʠʝʩʷ ʥʦʨʤʳ ʜʣʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ɿʘʬʘʨʘʙʘʜʩʢʦʛʦ ʨʘʡʦʥʘ. ɿʘʬʘʨʘʙʘʜʩʢʠʡ 

ʨʘʡʦʥ ï ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʨʘʡʦʥ ʚ ʩʦʩʪʘʚʝ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ  ʈʝʩʧʫʙʣʠʢʠ ʊʘ-

ʜʞʠʢʠʩʪʘʥ. ʈʘʡʦʥʥʳʤ ʮʝʥʪʨʦʤ ʷʚʣʷʝʪʩʷ ʧʦʩʸʣʦʢ  ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ ɿʘʬʘʨʘʙʘʜ, ʢʦ-

ʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ  ʥʘ ʨʘʩʩʪʦʷʥʠʠ 106 ʢʠʣʦʤʝʪʨʦʚ ʢ ʟʘʧʘʜʫ  ʦʪ ʛ. ʍʫʜʞʘʥʜ. ɻʝʦʛʨʘ-

ʬʠʯʝʩʢʠ ɿʘʬʘʨʘʙʘʜʩʢʠʡ ʨʘʡʦʥ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʝʞʜʫ ʊʫʨʢʝʩʪʘʥʩʢʠʤ ʭʨʝʙʪʦʤ ʠ 

ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʦʡ.  ʅʘ ʩʝʚʝʨʝ, ʟʘʧʘʜʝ ʠ ʶʛʦ-ʟʘʧʘʜʝ ʧʨʦʣʝʛʘʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘ ̫

ʛʨʘʥʠʮʘ  ʩ ʈʝʩʧʫʙʣʠʢʦʡ ʋʟʙʝʢʠʩʪʘʥ (ɼʞʠʟʘʢʩʢʦʡ ʠ ʉʳʨʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʷʤʠ), 

ʩ ʚʦʩʪʦʢʘ ʩʦʩʝʜʩʪʚʫʝʪ ʩʦ ʉʧʠʪʘʤʝʥʩʢʠʤ ʨʘʡʦʥʦʤ, ʥʘ ʶʛʝ - ʩ ʀʩʪʘʨʘʚʰʘʥʩʢʠʤ 

ʨʘʡʦʥʦʤ ʊʘʜʞʠʢʠʩʪʘʥʘ. ʊʝʨʨʠʪʦʨʠʷ ɿʘʬʘʨʘʙʘʜʩʢʦʛʦ ʨʘʡʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 441 ʢʤ2. 

ɺ ʩʦʩʪʘʚ ɿʘʬʘʨʘʙʘʜʩʢʦʛʦ ʨʘʡʦʥʘ ʚʭʦʜʷʪ 3 ʧʦʩʸʣʢʘ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ ï ɿʘʬʘʨʘʙʘʜ, 

ʄʝʭʥʘʪʘʙʘʜ, ʇʘʭʪʘʢʦʨʦʥ, ʘ ʪʘʢʞʝ 5 ʩʝʣʴʩʢʠʭ ʜʞʘʤʦʘʪʦʚ.  

ɼʣʷ  ɿʘʬʘʨʘʙʘʜʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʨʘʜʠʘʮʠʦʥ-

ʥʦʛʦ ʬʦʥʘ (ʪʘʙʣʠʮʘ 6.4), ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ  ʚ ʦʩʥʦʚʥʦʤ ʚ ʧ.ʛ.ʪ. ɿʘʬʘʨʘʙʘʜ 

ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʷʭ, ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʪʘʢʞʝ ʩʦʩʪʘʚʣʝʥʘ ʨʘʜʠʦʣʦʛʠʯʝ-

ʩʢʘʷ ʢʘʨʪʘ ʨʝʟʫʣʴʪʘʪʘʤ ɿʘʬʘʨʘʙʘʜʩʢʦʛʦ ʨʘʡʦʥʘ (ʨʠʩʫʥʦʢ 6.7).  

https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B3%D0%B4%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D1%84%D0%B0%D1%80%D0%B0%D0%B1%D0%B0%D0%B4_(%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD)
https://ru.wikipedia.org/wiki/%D0%A5%D1%83%D0%B4%D0%B6%D0%B0%D0%BD%D0%B4
https://ru.wikipedia.org/wiki/%D0%A2%D1%83%D1%80%D0%BA%D0%B5%D1%81%D1%82%D0%B0%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%85%D1%80%D0%B5%D0%B1%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%B3%D0%B0%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%B4%D0%BE%D0%BB%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%94%D0%B6%D0%B8%D0%B7%D0%B0%D0%BA%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%94%D0%B6%D0%B8%D0%B7%D0%B0%D0%BA%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%94%D0%B6%D0%B8%D0%B7%D0%B0%D0%BA%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B8%D1%82%D0%B0%D0%BC%D0%B5%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%B0%D1%80%D0%B0%D0%B2%D1%88%D0%B0%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%B0%D1%80%D0%B0%D0%B2%D1%88%D0%B0%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D1%84%D0%B0%D1%80%D0%B0%D0%B1%D0%B0%D0%B4_(%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD)
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%BD%D0%B0%D1%82%D0%BE%D0%B1%D0%BE%D0%B4_(%D0%A1%D0%BE%D0%B3%D0%B4%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C)
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%85%D1%82%D0%B0%D0%BA%D0%BE%D1%80%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%89%D0%B8%D0%BD%D0%B0_(%D0%B0%D0%B4%D0%BC%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%BE-%D1%82%D0%B5%D1%80%D1%80%D0%B8%D1%82%D0%BE%D1%80%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B5%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D0%B0)
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ʊʘʙʣʠʮʘ 6.4. - ʆʙʱʠʡ ʨʘʜʠʘʮʠʦʥʥʳʡ ʬʦʥ ʧ.ʛ.ʪ. ɿʘʬʘʨʘʙʘʜ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʝʡ 

ʅʘʠʤʝʥʦʚʘʥʠʝ  

ʪʝʨʨʠʪʦʨʠʡ 

ʄʕɼ, 

ʤʢɿʚ/ʯ 

ʅʘʠʤʝʥʦʚʘʥʠʝ  

ʪʝʨʨʠʪʦʨʠʡ 

ʄʕɼ, 

ʤʢɿʚ/ʯ 

ʧ.ʛ.ʪ. ɿʘʬʘʨʘʙʘʜ 

(ʮʝʥʪʨ) 
0,18 ʉʝʣʦ ɼʞʘʚʦʥʠ 0,17 

ɸʚʪʦʚʦʢʟʘʣ 0,20 ʉʝʣʦ ʉʫʭʨʦʙ 0,19 

ɹʘʟʘʨ 0,18 ʉʝʣʦ ʐʠʨʠʥʯʘ 0,16 

ɺʦʝʥʥʳʡ ʢʦʤʠʩʩʘʨʠʘʪ 0,16 ʉʝʣʦ ɼʞʦʤʠ 0,17 

ʇʣʦʱʘʜʴ ʃʝʥʠʥʘ 0,21 ʉʝʣʦ ʂʦʤʩʦʤʦʣ 0,17 

ʍʫʢʫʤʘʪ ʨʘʡʦʥʘ 0,18 ʅʠʞʥʷʷ ʤʝʯʝʪʴ 0,15 

ʎʝʥʪʨʘʣʴʥʘʷ ʙʦʣʴʥʠʮʘ 0,19 
ʆʩʪʘʥʦʚʢʘ ʩ/ʭ 

çɸʡʥʠ-ɼʫʩʪʠè 
0,24 

ʎʝʥʪʨʘʣʴʥʳʡ ʩʪʘʜʠʦʥ 0,14 
ʆʩʪʘʥʦʚʢʘ ʩ/ʭ 

çɸʡʥʠ-ɿʘʬʘʨʘʙʘʜè 
0,21 

ʎʝʥʪʨʘʣʴʥʘʷ ʤʝʯʝʪʴ 0,15 ʄʦʩʪ ʚ ʩ/ʭ ɸʡʥʠ 0,14 

ʆʩʪʘʥʦʚʢʘ çɿʘʬʘʨʘ-

ʙʘʜ-ɼʫʩʪʠè 
0,18 ʋʣʠʮʘ ɹʝʜʠʣ 0,16 

ʄʘʛʘʟʠʥ çʀʟʘʙʝʣʣʘè 0,15 ʋʣʠʮʘ ɼʞʦʤʠ 0,16 

ʅʘʣʦʛʦʚʘʷ ʠʥʩʧʝʢʮʠʷ 0,19 ʋʣʠʮʘ ʉʘʜʦʚʘʷ 0,15 

ʍʣʦʧʧʫʥʢʪ ˉ1 0,16 ɺʝʨʭʥʷʷ ʤʝʯʝʪʴ 0,17 

ʍʣʝʙʦʟʘʚʦʜ 0,16 ʋʣʠʮʘ ʍʠʰʦʨʪʦʙ 0,17 

ʉʝʣʦ ʃʦʛʠʥ 0,13 ʂʦʥʪʦʨʘ ʩ/ʭ ɸʡʥʠ 0,23 

ʉʝʣʦ ʆʢʪʷʙʨʴ 0,15 ɼʞʘʤʦʘʪ çʈʘʚʰʘʥè  0,21 

ʉʝʣʦ ʂʠʧʯʘʢ 0,17 ʏʘʡʭʘʥʘ  0,15 

ɼʞʘʤʦʘʪ ʍ. ɸʣʠʝʚ 0,14 ɼʦʤ ʙʳʪʘ 0,18 

ʉʝʣʦ ɿʘʨʙʜʦʨ 0,13 
ʄʘʛʘʟʠʥ (ʮʝʥʪʨʘʣʴ-

ʥʳʡ) 
0,15 

ʉʝʣʦ ʀʰʢʠʣʠ 0,14 ʆʪʜʝʣʝʥʠʝ ʩʚʷʟʠ 0,21 

ɼʞʘʤʦʘʪ ʈʘʚʰʘʥ 0,14 ʉʨʝʜʥʷʷ ʰʢʦʣʘ 0,18 

ʍʣʦʧʧʫʥʢʪ ˉ2 0,15 ʋʯʠʪʝʣʴʩʢʘʷ ʰʢʦʣʳ 0,22 

ʉʝʣʦ ɹʘʭʪ 0,16 ʉʧʦʨʪʟʘʣ ʰʢʦʣʳ 0,17 

ʉʝʣʦ ʍʘʸʪʠ ʅʘʚ 0,15 ɼʦʤ ʂʫʣʴʪʫʨʳ 0,12 

ʉʝʣʦ ʄʠʨʟʦʦʙʦʜ 0,17 ʉʪʘʜʠʦʥ  0,16 

ʉʝʣʦ ʄʝʭʥʘʪʦʙʦʜ 0,15 ʇʦʣʠʢʣʠʥʠʢʘ  0,15 
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ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʳʷʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ  ʥʘ 20-30% ʦʙʱʝʛʦ ʨʘʜʠʘʮʠʦʥ-

ʥʦʛʦ  ʥʘ ʦʪʢʨʳʪʳʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ  ʪʝʨʨʠʪʦʨʠʷʤʠ, ʧʦ-

ʢʨʳʪʳʤʠ ʘʩʬʘʣʴʪʦʤ ʠʣʠ ʟʘʙʝʪʦʥʠʨʦʚʘʥʥʳʤʠ ʧʣʦʱʘʜʢʘʤʠ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, 

ʥʘ ʦʪʢʨʳʪʳʭ ʪʝʨʨʠʪʦʨʠʷʭ  ʨʘʜʠʘʮʠʦʥʥʳʡ ʬʦʥ ʚʳʰʝ  ʩ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʘʩʬʘʣʴʪʦ-

ʚʳʝ ʠ ʙʝʪʦʥʥʳʝ ʧʦʢʨʳʪʠʷ ʟʘʜʝʨʞʠʚʘʶʪ ʨʘʜʠʘʮʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʨʘʜʦʥʘ ʠ, ʪʝʤ  

ʩʘʤʳʤ ʩʥʠʞʘʶʪ ʝʛʦ ʚʳʭʦʜ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. ʇʦʢʘʟʘʥʥʳʝ ʧʨʝʚʳʰʝʥʠʷ ʨʘʜʠʘʮʠʦʥ-

ʥʦʛʦ ʬʦʥʘ ʚ ʘʢʚʘʪʦʨʠʠ ʚʝʨʭʥʝʛʦ ʢʘʥʘʣʘ ʛ. ɿʘʬʘʨʘʙʘʜ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩ ʝʛʦ ʨʘʚʥʠʥ-

ʥʦʡ ʯʘʩʪʴʶ ʧʦ ʨʝʣʴʝʬʫ, ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʤʠʛʨʘʮʠʝʡ ʥʫʢʣʠʜʦʚ, ʢʦʪʦʨʘʷ ʧʨʦʠʩ-

ʭʦʜʠʣʘ ʚ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʵʧʦʭʠ  ʩ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʦʚ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʭʨʝʙʪʘ. 

 

ʈʠʩʫʥʦʢ 6.7. - ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ɿʘʬʘʨʘʙʘʜʩʢʦʛʦ ʨʘʡʦʥʘ 

 

ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʀʩʪʘʨʘʚʰʘʥʩʢʦʛʦ ʨʘʡʦʥʘ. ʀʩʪʘʨʘʚʰʘʥ-

ʩʢʠʡ ʨʘʡʦʥ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʨʝʜʛʦʨʴʷʭ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʭʨʝʙʪʘ. ʉ 

ʩʝʚʝʨʘ ʥʘʭʦʜʠʪʩʷ ɿʘʬʘʨʘʙʘʜʩʢʠʡ ʨʘʡʦʥ, ʩ ʚʦʩʪʦʢʘ ï ɼʝʚʘʰʪʠʯʩʢʠʡ  ʨʘʡʦʥ, ʩ ʶʛʘ 

ï ʐʘʭʨʠʩʪʘʥʩʢʠʡ ʨʘʡʦʥ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʥʘ ʟʘʧʘʜʝ ʧʨʦʣʝʛʘʝʪ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʛʨʘʥʠʮʘ ʩ ɼʞʠʟʘʢʩʢʦʡ ʦʙʣʘʩʪʴʶ ʋʟʙʝʢʠʩʪʘʥʘ. ʊʝʨʨʠʪʦʨʠʷ ʀʩ-

ʪʘʨʘʚʰʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 763,0 ʪʳʩ. ʢʤ2. 

ɺ ʩʦʩʪʘʚ ʀʩʪʘʨʘʚʰʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʚʭʦʜʷʪ 1 ʛʦʨʦʜ - ʀʩʪʘʨʘʚʰʘʥ ʠ 10 ʩʝʣʴ-

ʩʢʠʭ ʜʞʘʤʦʘʪʦʚ. 

ɼʣʷ  ʀʩʪʘʨʘʚʰʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʨʘʜʠʘʮʠʦʥ-

ʥʦʛʦ ʬʦʥʘ (ʪʘʙʣʠʮʘ 6.5), ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʝʥʘ  ʨʘʜʠʦʵʢʦʣʦʛʠʯʝ-

ʩʢʘʷ ʢʘʨʪʘ  (ʨʠʩʫʥʦʢ 6.8).  

https://ru.wikipedia.org/wiki/%D0%A2%D1%83%D1%80%D0%BA%D0%B5%D1%81%D1%82%D0%B0%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%85%D1%80%D0%B5%D0%B1%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D1%84%D0%B0%D1%80%D0%B0%D0%B1%D0%B0%D0%B4%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD_(%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD)
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BD%D1%87%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A8%D0%B0%D1%85%D1%80%D0%B8%D1%81%D1%82%D0%B0%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%94%D0%B6%D0%B8%D0%B7%D0%B0%D0%BA%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A3%D0%B7%D0%B1%D0%B5%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%B0%D1%80%D0%B0%D0%B2%D1%88%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%89%D0%B8%D0%BD%D0%B0_(%D0%B0%D0%B4%D0%BC%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%BE-%D1%82%D0%B5%D1%80%D1%80%D0%B8%D1%82%D0%BE%D1%80%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B5%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%89%D0%B8%D0%BD%D0%B0_(%D0%B0%D0%B4%D0%BC%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%BE-%D1%82%D0%B5%D1%80%D1%80%D0%B8%D1%82%D0%BE%D1%80%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B5%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D0%B0)
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ʊʘʙʣʠʮʘ 6.5. ï ʆʮʝʥʢʘ ʦʙʱʝʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʛ. ʀʩʪʘʨʘʚʰʘʥ ʠ ʝʛʦ ʦʢʨʝʩʪ-

ʥʦʩʪʝʡ 

ʅʘʟʚʘʥʠʷ ʥʘʩʝʣʸʥʥʳʭ 

ʧʫʥʢʪʦʚ ʠ ʫʣʠʮ 

ʄʕɼ, 

ʤʢɿʚ/ʯ 

ʅʘʟʚʘʥʠʷ ʥʘʩʝʣʸʥʥʳʭ 

ʧʫʥʢʪʦʚ ʠ ʫʣʠʮ 

ʄʕɼ, 

ʤʢɿʚ/ʯ 

1 2 3 4 

ʛ. ʀʩʪʘʨʘʚʰʘʥ 

ʫʣ. ʌʘʙʨʠʯʥʘʷ 0,14 ʆʢʦʣʦ ʫʥʠʚʝʨʤʘʛʘ 0,15 

ʫʣ. ʆʢʪʷʙʨʴʩʢʘʷ 0,13 ʋ ʢʥʠʞʥʦʛʦ ʤʘʛʘʟʠʥʘ (ʫʣ. 

ʃʝʥʠʥʘ) 

0,16 

ʫʣ. ʀʥʪʝʨʥʘʮʠʦʥʘʣʴʥʘʷ 0,17 ʆʢʦʣʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʙʘ-

ʟʘʨʘ 

0,17 

ʫʣ. ʄʘʷʢʦʚʩʢʘʷ 0,14 ʅʘ ʙʘʟʘʨʝ 0,15-0,17 

ʫʣ. ʉʘʜʦʚʘʷ 0,19 ʅʘ ʤʦʩʪʫ ʫ ʚʲʝʟʜʘ ʚ ʛʦʨʦʜ 0,13-0,16 

ʫʣ. ɻʦʨʴʢʦʛʦ 0,17 ʆʢʦʣʦ ʛʦʩʪʠʥʠʮʳ 0,16-0,18 

ʫʣ. ʂʨʫʧʩʢʦʡ 0,16 ʎʝʥʪʨʘʣʴʥʘʷ ʙʦʣʴʥʠʮʘ  0,16-0,18 

ʫʣ. ʏʘʧʘʝʚʘ 0,14 ɻʫʟʘʨ ʅʘʡʤʘʥ 0,16-0,19 

ʊʨʠʢʦʪʘʞʥʘʷ ʬʘʙʨʠʢʘ 0,19 ʆʙʘʥʙʦʨ 0,13-0,17 

ʇʘʥʩʠʦʥʘʪ çʋʨʘ-ʊʶʙʝè 0,15 - - 

ʅʘ ʶʛʝ ʦʪ ʛ. ʀʩʪʘʨʘʚʰʘʥ 

ʉʝʣʦ ɻʫʣʠ ʩʫʨʭ 0,18-0,20 ʉʝʣʦ ʂʘʣʲʘʠ ɹʘʣʘʥʜ 0,17-0,23 

ʉʝʣʦ ɹʦʛʠʢʘʣʦʥ 0,17-0,20 ʉʝʣʦ ɸʨʛʫ 0,19-0,23 

ʉʝʣʦ ɹʦʙʦʪʘʛʦ 0,15-0,17 ʉʝʣʦ ʏʦʨʙʦʛ 0,17-0,19 

ʉʝʣʦ ɼʫʩʪʠ 0,16-0,20 ʉʝʣʦ ʄʘʡʜʦʥʯʘ 0,16-0,19 

ʉʝʣʦ ʄʘʭʘʣʠ ʗʩʠ 0,15-0,19 ʉʝʣʦ ɺʘʨʩʠʢ 0,16-0,18 

ʉʝʣʦ ʆʙʦʜʠ 0,15-0,17 ʉʝʣʦ ʅʘʚʦʙʦʜ 0,18-0,23 

ʉʝʣʦ ʈʘʚʛʘʥʛʘʨʦʥ 0,16-0,19 ʉʝʣʦ ʉʘʥʜʘʛʫʥʜʘʢ 0,16-0,20 

ʉʝʣʦ ʉʘʨʠʤʘʟʘʨ 0,17-0,21 ʉʝʣʦ ʉʘʨʠ ɼʞʠʷʢ 0,16-0,21 

ʉʝʣʦ ʉʘʭʩʠʸʥ 0,16-0,20 ʉʝʣʦ ɹʘʣʛʘʨʠ 0,16-0,19 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 6.5 

1 2 3 4 

ʉʝʣʦ ʊʦʰʙʝʢ 0,17-0,20 ʉʝʣʦ ɼʠʣʴʰʦʜ 0,17-0,19 

ʉʝʣʦ ʊʘʙʢʦʢ 0,15-0,18 ʉʝʣʦ ʇʦʰʢʝʥʜ 0,17-0,18 

ʉʝʣʦ ʏʦʨʩʘʨʘ 0,16-0,19 ʉʝʣʦ ʗʢʢʘʙʦʛ 0,16-0,18 

ʉʝʣʦ ʐʦʥʘʪʘʨʦʰʦʥ 0,16-0,20 ʉʝʣʦ ɼʞʘʚʢʘʥʜʘʢ 0,21-0,23 

ʉʝʣʦ ʅʦʬʘʨʦʜʞ 0,18-0,23 ʉʝʣʦ ɺʦʛʘʪ 0,15-0,19 

ʉʝʣʦ ʆʙʢʘʨʯʘʛʘʡ 0,17-0,19 ʉʝʣʦ ʂʘʣʲʘʯʘʠ ɹʘʢʦʚʫʣ 0,16-0,20 

ʉʝʣʦ ɼʘʭʴʷʢ 0,21-0,23 ʉʝʣʦ ʊʫʜʘ 0,18-0,21 

ʉʝʣʦ ʂʫʥʜʞʦʢ 0,19-0,21 ʉʇ çʆʙʠ ɿʫʣʦʣè 0,16-0,19 

ʉʝʣʦ ʊʫʪʢ 0,16-0,20 ʉʝʣʦ ʆʙʦʜʦʥ 0,18-0,19 

ʉʝʣʦ ʉʫʨʢʘʪ 0,16-0,20 ʉʝʣʦ ʄʘʡʜʦʥʯʘ 0,16-0,17 

ʅʘ ʩʝʚʝʨʝ ʦʪ ʛ.ʀʩʪʘʨʘʚʰʘʥʘ 

ʉʝʣʦ ɻʫʣʠʩʪʦʥ 0,15-0,19 ʉʝʣʦ ʄʘʜʘʥʠʷʪ (ʉʫʬʠ 

ʆʨʠʬ) 

0,15-0,19 

ʉʝʣʦ ɹʘʬʦʠ 0,17-0,19 ʉʝʣʦ ʂʫʨʫʢ 0,15-0,17 

ʉʝʣʦ ʋʷʩ 0,16-0,19 ʉʝʣʦ ʂʘʣʲʘʯʘʠ ɸʨʘʙ 0,17-0,18 

ʉʝʣʦ ɼʞʘʨʢʫʨʛʘʥ 0,14-0,17 ʉʝʣʦ ʉʫʨʭʠ 0,17-0,20 

ʉʝʣʦ ʋʷʣʠ 0,14-0,16 ʉʝʣʦ ʆʙʜʞʫʚʦʟ 0,17-0,20 

ʉʝʣʦ ʅʠʜʞʦʥʠ 0,16-0,19 ʉʝʣʦ ʂʘʣʲʘʯʘʠ ɻʫʣʠ ʟʘʨʜ 0,16-0,19 

ʉʝʣʦ ʍʘʚʘʪʘʢ 0,15-0,19 ʉʝʣʦ ʈʫʛʫʥʜ 0,16-0,18 

ʉʝʣʦ ʃʘʢʘʪ 0,18-0,20 ʉʝʣʦ ʗʢʢʘʪʦʣ 0,16-0,19 

ʉʝʣʦ ʇʘʨʯʘʶʟ 0,17-0,20 ʉʝʣʦ ʂʘʣʲʘʠ ʄʝʪʘʨ 0,16-0,19 

ʉʝʣʦ ɹʘʷʚʫʪ 0,15-0,20 ʇʦʩʪ ɻɸʀ 0,14-0,17 

 

ʉʨʝʜʥʠʡ ʨʘʜʠʘʮʠʦʥʥʳʡ ʬʦʥ ʚ ʛ. ʀʩʪʘʨʘʚʰʘʥ ʩʦʩʪʘʚʣʷʝʪ 0,17 ʤʢɿʚ/ʯ ʠ ʚ 

ʧʨʝʜʝʣʘʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʤʝʨʝʥʠʡ ʟʘʤʝʪʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʵʪʠʭ ʟʥʘʯʝʥʠʡ  ʟʜʝʩʴ 

ʥʝ ʦʪʤʝʯʝʥʦ. ʅʘ ʩʝʚʝʨʝ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʀʩʪʘʨʘʚʰʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʚʝʣʠʯʠʥʳ ʩʨʝʜ-
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ʥʝʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʪʘʢʞʝ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0.16-0.17 ̍ ̋˔Ⱦ̘̃ ́.̒ ʉʦ-

ʛʣʘʩʥʦ ʥʘʰʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʪʝʨʨʠʪʦʨʠʡ, ʥʘʤʠ ʪʝʨʨʠʪʦʨʠʷ 

ʀʩʪʘʨʘʚʰʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʙʳʣʘ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʝʥʘ ʥʘ ʪʨʠ ʯʘʩʪʠ: 

I ʯʘʩʪʴ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʦʙʱʝʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ  0.20-0.21 ̍ ̋˔Ⱦ̘̃ ́̒, 

ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʶʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʛʦʨʦʜʘ ʀʩʪʘʨʘʚʰʘʥ; 

II  ʯʘʩʪʴ -  ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʦʙʱʝʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ 0.17-0.18 ̍ ̋˔Ⱦ̘̃ ́̒, 

ʟʘʥʠʤʘʝʪ ʪʝʨʨʠʪʦʨʠʶ ʛ. ʀʩʪʘʨʘʚʰʘʥ ʠ ʝʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʘʨʘʣʣʝʣʠ; 

III  ʯʘʩʪʴ -  ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʦʙʱʝʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ 0.16-0.17 ̍ ̋˔Ⱦ̘̃ ́̒, 

ʥʘ ʩʝʚʝʨ  ʦʪ ʛ. ʀʩʪʘʨʘʚʰʘʥ [356]. 

 

ʈʠʩʫʥʦʢ 6.8. ï ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʀʩʪʘʨʘʚʰʘʥʩʢʦʛʦ ʨʘʡʦʥʘ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʥʠʪʦʨʠʥʛ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʢʘ-

ʟʘʣ, ʯʪʦ ʩʝʚʝʨʥʝʝ ʛʦʨʦʜʘ ʀʩʪʘʨʘʚʰʘʥ   ʚʝʣʠʯʠʥʳ ʄʕɼ ʦʧʨʝʜʝʣʷʣʠʩʴ ʢʘʢ  0.16-

0.17 ̍ ̋˔Ⱦ̘̃ ́ȟ̒ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʘʤʦʛʦ ʛʦʨʦʜʘ ï 0.17-0.18 ̍ ̋˔Ⱦ̘̃ ́,̒ ʘ ʶʞʥʝʝ ʛʦ-

ʨʦʜʘ  - 0.20-0.21 ̍ ̋˔Ⱦ̘̃ ́,̒ ʧʨʠ ʵʪʦʤ ʨʘʟʥʠʮʘ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ 

ʤʝʞʜʫ ʩʝʚʝʨʥʳʤʠ ʠ ʶʞʥʳʤʠ ʦʢʨʝʩʪʥʦʩʪʷʤʠ ʛ. ʀʩʪʘʨʘʚʰʘʥ ʤʠʥʠʤʘʣʴʥʘ, ʚʩʝʛʦ 

0.04 ̍ ̋˔Ⱦ̘̃ ́̒. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ  ʧʦʣʫʯʝʥʥʳʭ ʚʝʣʠʯʠʥ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ  ʠ ʩʘʥʠ-

ʪʘʨʥʦ-ʜʦʧʫʩʪʠʤʳʭ ʥʦʨʤ  ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʀʩʪʘʨʘʚʰʘʥ  ʠ ʚ ʝʛʦ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʥʝ ʧʨʝʚʳʰʘʝʪ ʩʘʥʠʪʘʨʥʳʝ ʥʦʨʤʳ ʠ ʥʝ ʷʚʣʷʝʪʩʷ  ʦʧʘʩʥʳʤ ʜʣʷ ʧʨʦ-

ʞʠʚʘʶʱʠʭ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʣʶʜʝʡ  ʠ ʚ ʮʝʣʦʤ ʜʣʷ ʙʠʦʩʬʝʨʳ. 

ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʀʩʬʘʨʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. ɸʜʤʠʥʠʩʪʨʘʪʠʚ-

ʥʳʤ ʮʝʥʪʨʦʤ ʀʩʬʘʨʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʷʚʣʷʝʪʩʷ ʛʦʨʦʜ ʀʩʬʘʨʘ, ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ 

ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʮʝʥʪʨʦʚ ʩʝʚʝʨʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ. ʊʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʦʣʘʛʘ-

ʝʪʩʷ  ʥʘ ʨʝʢʝ ʀʩʬʘʨʘ,  ʫ ʧʦʜʥʦʞʠʷ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʭʨʝʙʪʘ. 

ɼʣʷ  ʀʩʬʘʨʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ 

ʬʦʥʘ (ʪʘʙʣʠʮʘ 6.6), ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʝʥʘ  ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʢʘʨʪʘ  (ʨʠʩʫʥʦʢ 6.9).  

  

ʊʘʙʣʠʮʘ 6.6. - ʆʮʝʥʢʘ ʦʙʱʝʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʪʝʨʨʠʪʦʨʠʠ ʀʩʬʘʨʠʥʩʢʦʛʦ 

ʨʘʡʦʥʘ 

ʄʝʩʪʦ ʟʘʤʝʨʘ 
ʄʕɼ, 

ʤʢɿʚ/ʯ 
ʄʝʩʪʦ ʟʘʤʝʨʘ 

ʄʕɼ, 

ʤʢɿʚ/ʯ 

1 2 3 4 

ʛʦʨʦʜ  ʀʩʬʘʨʘ ʜʞʘʤʦʘʪ ʍʦʥʦʙʦʜ 

ʛ. ʀʩʬʘʨʘ (ʮʝʥʪʨ) 0,21 ʩ.ɹʘʣʘʥʜ (ʰʢʦʣʘ ˉ41) 0,21 

ʈʳʥʦʢ ʛ. ʀʩʬʘʨʳ 0,19 ʩ. ʍʫʰʦʙʦʜ (ʰʢʦʣʘ ˉ42) 0,24 

ʎʝʥʪʨʘʣʴʥʘʷ ʙʦʣʴʥʠʮʘ 0,20 ʩ.ʗʢʢʘʯʠʥʦʨ (ɸʨʘʙʢʠʰʣʦʢ) 0,24 

ʃʠʮʝʡ ˉ1 ʛ. ʀʩʬʘʨʳ 0,21 ʩ.ʍʦʥʦʙʦʜ (ʰʢʦʣʘ ˉ46) 0,23 

 

https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%A2%D1%83%D1%80%D0%BA%D0%B5%D1%81%D1%82%D0%B0%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%85%D1%80%D0%B5%D0%B1%D0%B5%D1%82
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 6.6 

1 2 3 4 

ʛʦʨʦʜ ʐʫʨʦʙ ʩ.ɿʘʨʢʫʭ (ʂʠʟʠʣ-ʧʠʣʦʣ) 0,26 

ʛ. ʐʫʨʦʙ (ʮʝʥʪʨ) 0,19 ʩ. ɿʘʨʭʦʢ (ʰʢʦʣʘ ˉ48) 0,24 

ɼʝʪ ʩʘʜ ˉ11 0,17 ʈʘʡʦʥʥʘʷ ʙʦʣʴʥʠʮʘ ˉ12 0,22 

ɼʝʪ ʩʘʜ ˉ1 0,20 ʜʞʘʤʦʘʪ ʂʫʣʢʘʥʜ 

ʐʢʦʣʘ ˉ11 0,15 ʩ. ʂʫʣʢʘʥʜ 0,21 

ʐʢʦʣʘ ˉ8 0,21 ʐʢʦʣʘ ˉ33 0,22 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʣʠʮʝʡ 0,14 ʐʢʦʣʘ ˉ34 0,14 

ɹʦʣʴʥʠʮʘ ˉ4  0,15 ʐʢʦʣʘ ˉ35 0,21 

ʧʦʩʝʣʦʢ ʅʝʬʪʝʦʙʦʜ ʐʢʦʣʘ ˉ51 0,15 

ʧ. ʅʝʬʪʦʙʦʜ 0,22 ʐʢʦʣʘ ˉ72 0,20 

ʈʘʡʦʥʥʘʷ ʙʦʣʴʥʠʮʘ ˉ4 0,25 ʃʠʮʝʡ ˉ2 0,18 

ʛʦʨʦʜʦʢ ʅʫʨʘʬʰʦʥ 0,22 ʃʠʮʝʡ ˉ8 0,18 

ʜʞʘʤʦʘʪ ʅʘʚʛʠʣʝʤ ɼʝʪ ʩʘʜ ˉ17 0,20 

ʩ.ʆʬʪʦʙʨʫʡ  0,20 ʜʞʘʤʦʘʪ ʐʘʭʨʘʢ 

ʩ.ɻʫʥʙʘʟʠ  0,21 ʩ. ʏʦʨʢʠʰʣʦʢ (ʰʢʦʣʘ ˉ16) 0,21 

ʃʠʮʝʡ ˉ7 0,15 ʩ. ɿʫʤʨʘʪʰʦʭ (ʰʢʦʣʘ ˉ17) 0,20 

ʐʢʦʣʘ ˉ13 0,22 ʩ. ʐʘ״ʨʘʢ (ʰʢʦʣʘ ˉ18) 0,21 

ʐʢʦʣʘ ˉ14 0,19 ʩ. ʂʘʣʲʘʯʘʠ ʄʘʟʦʨ (ʰʢʦʣʘ 

ˉ19) 

0,14 

ʐʢʦʣʘ ˉ15 0,20 ʩ. ʄʘʪʧʘʨʠ (ʰʢʦʣʘ ˉ20) 0,21 

ʐʢʦʣʘ ˉ30 0,25 ɼʝʪ ʩʘʜ ˉ9 0,15 

ʐʢʦʣʘ ˉ32 0,21 ɼʝʪ ʩʘʜ ˉ15 0,18 

ʐʢʦʣʘ ˉ43 0,20 ɼʝʪ ʩʘʜ ˉ16 0,15 

ɼʝʪ ʩʘʜ ˉ8 0,16 ɼʝʪ ʩʘʜ ˉ35 0,20 

ɼʝʪ ʩʘʜ ˉ12 0,17 ʜʞʘʤʦʘʪ ʏʠʣʛʘʟʠ 

ʩ. ʅʘʚʛʠʣʝʤ 0,23 ʩ. ʏʠʣʛʘʟʠ 0,20 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 6.6 

1 2 3 4 

ʩ. ʄʘ״ʘʣ  0,22 ɼʝʪ ʩʘʜ ˉ13 0,17 

ʩ. ʐʫʨʪʘʥʛ  0,20 ʐʢʦʣʘ ˉ36 0,23 

ʩ. ʂʫʰʜʝʚʦʨ 0,20 ʐʢʦʣʘ ˉ37 0,22 

ʜʞʘʤʦʘʪ ʃʘʢʢʦʥ ʩ. ɹʦʛʜʦʨʠ 0,20 

ʩ. ʃʘʢʢʦʥ 0,26 ʐʢʦʣʘ ˉ49 0,21 

ʐʢʦʣʘ ˉ39 0,15 ʜʞʘʤʦʘʪ ʉʫʨʭ 

ʐʢʦʣʘ ˉ54 0,14 ʩ. ʉʫʨʭ 0,21 

ʩ. ɼʘ״ʘʥʘ  0,30 ʐʢʦʣʘ ˉ26 0,21 

ʜʞʘʤʦʘʪ ʏʦʨʢʫ ʜʞʘʤʦʘʪ ɺʦʨʫʭ 

ʩ. ʏʦʨʢʫ 0,21 ʩ. ɺʦʨʫʭ 0,21 

ʎʝʥʪʨ ʟʜʦʨʦʚʴʷ 0,24 ʐʢʦʣʘ ˉ3 0,21 

ʐʢʦʣʘ ˉ25 0,19 ʐʢʦʣʘ ˉ21 0,10 

ʐʢʦʣʘ ˉ27 0,19 ʐʢʦʣʘ ˉ22 0,13 

ʐʢʦʣʘ ˉ28 0,21 ʐʢʦʣʘ ˉ45  0,26  

ʐʢʦʣʘ ˉ65 0,20 ʐʢʦʣʘ ˉ50 0,15 

ʐʢʦʣʘ ˉ76 0,12 ʐʢʦʣʘ ˉ59 0,20 

ɼʝʪ ʩʘʜ ˉ14 0,22 ʐʢʦʣʘ ˉ60 0,24 

ɼʝʪ ʩʘʜ ˉ37 0,17 ʎʝʥʪʨ ʟʜʦʨʦʚʴʷ çʉʘʨʠ 

ɼʘʰʪè 

0,18 

 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʄʕɼ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʤʝʩʪʥʦʩʪʷʭ 

ʀʩʬʘʨʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 0,22 ʤʢɿʚ/ʯ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʨʝʣʴʝʬʦʤ ʛʦʨʥʦʡ 

ʤʝʩʪʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ. 
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ʈʠʩʫʥʦʢ 6.9. ï ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʀʩʬʘʨʠʥʩʢʦʛʦ ʨʘʡʦʥʘ 

 

ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʄʘʪʯʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. ʄʘʪʯʠʥʩʢʠʡ ʨʘʡʦʥ 

ï ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘ ̫ʝʜʠʥʠʮʘ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘ. ʈʘʡʦʥʥʳʤ ʮʝʥ-

ʪʨʦʤ ʷʚʣʷʝʪʩʷ ʧ.ʛ.ʪ. ɹʫʩʪʦʥ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʝʝ ʛʦʨʦʜʘ ʍʫʜʞʘʥʜ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ 56 ʢʤ. ʆʪ ʛʦʨʦʜʘ ɼʫʰʘʥʙʝ ʧ.ʛ.ʪ. ɹʫʩʪʦʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B3%D0%B4%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%91%D1%83%D1%81%D1%82%D0%BE%D0%BD_(%D0%BF%D0%BE%D1%81%D1%91%D0%BB%D0%BE%D0%BA_%D0%B3%D0%BE%D1%80%D0%BE%D0%B4%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D1%82%D0%B8%D0%BF%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A5%D1%83%D0%B4%D0%B6%D0%B0%D0%BD%D0%B4
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ʄʘʪʯʠʥʩʢʠʡ ʨʘʡʦʥ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʥʘʭʦʜʠʪʩʷ ʚ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʝ. ʉ ʩʝʚʝʨʘ ʧʨʦ-

ʣʝʛʘʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʛʨʘʥʠʮʘ ʩ ʈʝʩʧʫʙʣʠʢʦʡ ʋʟʙʝʢʠʩʪʘʥ (ʊʘʰʢʝʥʪʩʢʘ ̫ʦʙ-

ʣʘʩʪʴ), ʩ ʁ ʛʘ ʠ ʚʦʩʪʦʢʘ ʩʦʩʝʜʩʪʚʫʝʪ ʩ ɹ. ɻʘʬʫʨʦʚʩʢʠʤ ʨʘʡʦʥʦʤ, ʩ ʟʘʧʘʜʘ ï ʩʦ ʉʧʠ-

ʪʘʤʝʥʩʢʠʤ ʨʘʡʦʥʦʤ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ. ʊʝʨʨʠʪʦʨʠʷ ʄʘʪʯʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʩʦ-

ʩʪʘʚʣʷʝʪ 1000 ʢʤ2. ɺ ʩʦʩʪʘʚ ʄʘʪʯʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʚʭʦʜʷʪ 3 ʧʦʩʸʣʢʘ ʛʦʨʦʜʩʢʦʛʦ 

ʪʠʧʘ (ɹʫʩʪʦʥ, ʆʙʰʦʨʦʥ, ʉʫʛʜʠʸʥ) ʠ 4 ʩʝʣʴʩʢʠʭ ʜʞʘʤʦʘʪʘ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʂʫ-

ʨʘʤʠʥʩʢʠʭ ʛʦʨ ʄʘʪʯʠʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʄʕɼ ʦʪ ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʶʪ 0,20-

0,23 ʤʢɿʚ/ʯ. 

ɼʣʷ  ʄʘʪʯʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ 

ʬʦʥʘ (ʪʘʙʣʠʮʘ 6.7), ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʝʥʘ  ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʢʘʨʪʘ  (ʨʠʩʫʥʦʢ 6.10).  

 

ʊʘʙʣʠʮʘ 6.7. - ɿʥʘʯʝʥʠʷ ʄʕɼ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄʘʪʯʠʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ʄʝʩʪʘ ʠʟʤʝʨʝʥʠʡ ʄʕɼ, ʤʢɿʚ/ʯ ʄʝʩʪʘ ʠʟʤʝʨʝʥʠʡ ʄʕɼ, ʤʢɿʚ/ʯ 

ʂʦʤʩʦʤʦʣ 0,14 ʊʘʨʘʢʝʥʪ 0,19 

ʄʘʩʪʯʘʭ 0,14 ɽʪʠʤʯʫʢʠ 0,18 

ʆʙʙʫʨʜʦʥ 0,15 ʏʦʣʦʪʘ 0,20 

ʇʘʣʜʦʨʘʢ 0,15 ɻʘʨʘʚ 0,20 

ɹʫʩʪʦʥ 0,15 ʐʘʢʘʨʙʫʣʦʢ 0,19 

ʌʦʪʝʭʘʙʘʜ 0,14 ʂʫʨʫʢʩʘʡ 0,18 

ʂʘʟʘʢʘʫʣ 0,15 ɼʞʫʙʫʣʘʢ 0,20 

ʗʥʛʠʘʙʘʜ 0,18 ʂʘʨʘʢʫʰʭʦʥʘ 0,20 

ʂʫʨʫʢʩʘʡ 0,17 ʂʫʯʢʘʨʣʠ 0,17 

ʊʫʪʣʠ 0,16 ʗʥʛʠʢʫʨʛʘʥ 0,17 

ɼʝʭʢʘʥʘʙʘʜ 0,16 ʏʫʚʫʣʣʦʢ 0,16 

ʊʘʢʝʣʠ 0,15 ɼʞʠʛʜʘʣʠʢ 0,20 

ɸʚʟʠʢʝʥʪ 0,18 ʋʤʤʘʪʠ 0,20 

https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%B3%D0%B0%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%B4%D0%BE%D0%BB%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D1%88%D0%BA%D0%B5%D0%BD%D1%82%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D1%88%D0%BA%D0%B5%D0%BD%D1%82%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D1%84%D1%83%D1%80%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B8%D1%82%D0%B0%D0%BC%D0%B5%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B8%D1%82%D0%B0%D0%BC%D0%B5%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%91%D1%83%D1%81%D1%82%D0%BE%D0%BD_(%D0%BF%D0%BE%D1%81%D1%91%D0%BB%D0%BE%D0%BA_%D0%B3%D0%BE%D1%80%D0%BE%D0%B4%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D1%82%D0%B8%D0%BF%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D1%80%D1%83%D0%BA%D1%81%D0%B0%D0%B9
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%BA%D0%B5%D0%BB%D0%B8
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%89%D0%B8%D0%BD%D0%B0_(%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD)
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ʈʠʩʫʥʦʢ 6.10.  - ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʄʘʪʯʠʥʩʢʦʛʦ ʨʘʡʦʥʘ 

 

ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʨʘʡʦʥʘ ɼʝʚʘʰʪʠʯ.  

ɼʣʷ  ʨʘʡʦʥʘ ɼʝʚʘʰʪʠʯ ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ 

ʬʦʥʘ (ʪʘʙʣʠʮʘ 6.8), ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʝʥʘ  ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʢʘʨʪʘ  (ʨʠʩʫʥʦʢ 6.11).  
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ʊʘʙʣʠʮʘ 6.8. - ɿʥʘʯʝʥʠʷ ʄʕɼ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʝʚʘʰʪʠʯʩʢʦʛʦ ʨʘʡʦʥʘ 

ʄʝʩʪʘ ʠʟʤʝʨʝʥʠʡ ʄʕɼ, ʤʢɿʚ/ʯ ʄʝʩʪʘ ʠʟʤʝʨʝʥʠʡ ʄʕɼ, ʤʢɿʚ/ʯ 

1 2 3 4 

ɼʝʚʘʰʪʠʯ ɼʞʘʤʦʘʪ ʈʦʩʨʦʚʫʪ 

ʎʝʥʪʨ ʨʘʡʦʥʘ 0,19 ʈʦʩʨʦʚʫʪ ï ʮʝʥʪʨ 0,25 

ʎʝʥʪʨʘʣʴʥʘʷ ʙʦʣʴʥʠʮʘ 0,20 ʍʫʰʝʢʘʪ 0,24 

ʂʘʙʠʥʝʪ ʨʝʥʪʛʝʥʦʣʦʛʘ 0,24 ɹʦʙʦʯʘʢ 0,22 

ʂʦʥʩʝʨʚʥʳʡ ʟʘʚʦʜ 0,18 ɼʘʭʢʘʪ 0,24 

ʂʠʨʧʠʯʥʳʡ ʟʘʚʦʜ 0,20 ʄʫʨʷʢ 0,24 

ɼʞʘʤʦʘʪ ʆʚʯʠ ɼʞʘʤʦʘʪ ʗʭʪʘʥ 

ʂʘʣʘʠ ʄʠʨʟʦʙʦʡ 0,21 ʍʫʰʪʦʠʨ ʄʫʭʣʦʥ 0,20 

ʋʛʫʢ 0,24 ɼʘʤ 0,21 

ʄʝʪʢ 0,24 ʗʭʪʘʥ 0,20 

ɹʘʩʤʘʥʜʘ 0,22 ʍʫʰʪʦʠʨ ɼʞʘʨ 0,19 

ʂʘʣʘʠ ɼʫʩʪ 0,22 ɼʞʘʨʠ ɻʫʣʦʤʢʫʰ 0,19 

ʆʚʯʠ 0,25 ʂʠʟʠʣʠ 0,19 

ʈʘʙʦʪ 0,21 ʂʠʡʛʠʨ 0,18 

ʏʫʷʥʯʠ 0,22 ɼʘʰʪʠʢʦʥ 0,21 

ɼʞʘʤʦʘʪ ʂʘʣʠʥʠʥʦʙʦʜ ɼʞʘʤʦʘʪ ʄʫʜʞʫʥ 

ʂʘʣʠʥʠʥʦʙʦʜ ï ʮʝʥʪʨ 0,23 ʄʫʜʞʫʥ ï ʮʝʥʪʨ 0,19 

ɹʦʣʴʥʠʮʘ 0,21 ʏʦʛʘʪ 0,18 

ɼʝʨʝʚʦʦʙʨʘʙʘʪ. ʮʝʭ 0,23 ɹʝʰʢʘʣ 0,18 

ʐʦʭʦʥ 0,22 ʂʫʯʢʠʥʘ 0,19 

ʂʘʣʘʠ ʍʦʜʞʠ 0,22 ʀʪʦʨʯʠ 0,17 

ʗʥʛʠʘʨʠʢ (ʚʝʨʭʥʠʡ) 0,23 ʋʨʪʘ ʂʫʨʛʘʥ 0,19 

ʂʘʜʞʨʦʚʫʪ 0,24 ʂʝʥʘʛʘʟ 0,21 

ʉʫʨʭʦʙ 0,24 ʄʘʥʛʠʪ 0,21 

ʉʫʨʭʦʙʯʘ 0,23 ɸʤʙʘʨʛʦʟʠʙʦʣʦ 0,21 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 6.8 

1 2 3 4 

ʉʫʤʙʫʣʢʘʥ 0,23 ʍʘʚʫʪʘʢ 0,20 

ɼʞʘʤʦʘʪ ï ɻʘʟʘʥʪʘʨʘʢ ɼʞʘʤʦʘʪ ɼʘʣʸʥʠ ʙʦʣʦ 

ɻʘʟʘʥʪʘʨʘʢ ï ʮʝʥʪʨ 0,19 ɼʘʣʸʥʠ ɹʦʣʦ ï 

ʮʝʥʪʨ 

0,22 

ʗʥʛʠʘʨʠʢ 0,20 ɼʘʣʸʥ 0,21 

ʂʘʣʘʯʘʠ ʈʘʠʩ 0,20 ʌʘʡʟʦʙʦʜ 0,20 

ʂʘʣʘʯʘʠ ɸʟʠʤ 0,19 ʂʘʣʘʯʘʠ ɸʨʙʦʙ 0,22 

ʕʰʦʥʢʫʨʛʦʥ 0,20 ɼʝʤʥʦʨʘ 0,20 

ɻʫʣ  0,18 ʆʙʠʙʦʨʠʢ 0,22 

ʂʘʨʘʙʫʠʥ 0,19 ʅʘʚʦʙʦʜ 0,22 

 

ʆʙʱʠʡ ʨʘʜʠʘʮʠʦʥʥʳʡ ʬʦʥ ʪʝʨʨʠʪʦʨʠʠ ɼʝʚʘʰʪʠʯʩʢʦʛʦ ʨʘʡʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 

ʦʪ 0,18 ʜʦ 0,25 ʤʢɿʚ/ʯ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʪʠʚʘʤ ʜʣʷ ʥʘʩʝʣʸʥ-

ʥʳʭ ʧʫʥʢʪʦʚ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʷ ʨʘʜʠʘʮʠʦʥʥʦʛʦ 

ʬʦʥʘ ʥʘ 20-25%, ʚ ʚʝʨʭʥʝʡ ʧʦ ʨʝʣʴʝʬʫ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ, ʪʦ ʵʪʦ ʤʦʞʝʪ 

ʙʳʪʴ ʚʳʟʚʘʥʦ ʛʨʘʥʠʪʥʳʤʠ ʚʳʭʦʜʘʤʠ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ, ʘ ʪʘʢʞʝ ʚʢʣʘʜʦʤ ʚʪʦʨʠʯ-

ʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ [357]. 
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ʈʠʩʫʥʦʢ 6.11. ï ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʨʘʡʦʥʘ ɼʝʚʘʰʪʠʯ 
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ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʉʧʠʪʘʤʝʥʩʢʦʛʦ ʨʘʡʦʥʘ. ʉʧʠʪʘʤʝʥʩʢʠʡ 

ʨʘʡʦʥ ï ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʝʜʠʥʠʮʘ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘ. ʈʘʡʦʥ-

ʥʤr ʮʝʥʪʨʦʤ ʷʚʣʷʝʪʩʷ ʧ.ʛ.ʪ. ʅʘʚʢʘʪ, ʨʘʩʧʦʣʦʞʝʥʳʡ ʶʛʦ-ʟʘʧʘʜʥʝʝ ʛʦʨʦʜʘ 

ʍʫʜʞʘʥʜʘ ʥʘ 28 ʢʠʣʦʤʝʪʨʦʚ.  

ʉʧʠʪʘʤʝʥʩʢʠʡ ʨʘʡʦʥ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʥʘʭʦʜʠʪʩʷ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ʉʳʨʜʘʨʴʷ, 

ʧʦ ʪʝʯʝʥʠʶ ʝʸ ʣʝʚʦʛʦ ʧʨʠʪʦʢʘ ɸʢʩʫ. ʉ ʩʝʚʝʨʘ ʩʦʩʝʜʩʪʚʫʝʪ ʩ ʄʘʪʯʠʥʩʢʠʤ ʨʘʡʦ-

ʥʦʤ, ʩ ʚʦʩʪʦʢʘ ï ʩ ɼʞʘʙʙʦʨ ʈʘʩʫʣʦʚʩʢʠʤ ʨʘʡʦʥʦʤ, ʩ ʟʘʧʘʜʘ ï ʩ ɼʝʚʘʰʪʠʯʩʢʠʤ 

ʨʘʡʦʥʦʤ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʩ ʁʛʘ ʧʨʦʣʝʛʘʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʛʨʘʥʠʮʘ ʩ ʂʳʨʛʳʟʩʪʘʥʦʤ (ʃʝʡʣʝʢʩʢʠʡ ʨʘʡʦʥ). ʇʣʦʱʘʜʴ ʉʧʠʪʘʤʝʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ʩʦʩʪʘʚʣʷʝʪ 496,7 ʢʤ2. 

ɺ ʩʦʩʪʘʚ ʉʧʠʪʘʤʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ʚʭʦʜʷʪ 1 ʧʦʩʸʣʦʢ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ - ʅʘʚʢʘʪ 

ʠ 7 ʩʝʣʴʩʢʠʭ ʜʞʘʤʦʘʪʦʚ. 

ɼʣʷ  ʉʧʠʪʘʤʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʨʘʜʠʘʮʠʦʥ-

ʥʦʛʦ ʬʦʥʘ (ʪʘʙʣʠʮʘ 6.9), ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʝʥʘ  ʨʘʜʠʦʵʢʦʣʦʛʠʯʝ-

ʩʢʘʷ ʢʘʨʪʘ  (ʨʠʩʫʥʦʢ 6.12).  

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʷ 

ʆɸ ʨʘʜʦʥʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʜʣʷ ʞʠʣʦʛʦ ʩʝʢʪʦʨʘ ʉʧʠʪʘʤʝʥʩʢʦʛʦ ʨʘʡ-

ʦʥʘ, ʥʘʭʦʜʷʪʩʷ  ʚ ʜʠʘʧʘʟʦʥʝ 13-140 ˎ Ⱦ̋̍  (ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ ʆɸ ʨʘʜʦʥʘ =  

72 ˎ Ⱦ̋̍ ). ɺ ʪʦʯʢʘʭ ʟʘʤʝʨʦʚ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ  ʟʥʘʯʝʥʠʷ ʤʦʱʥʦʩʪʠ ʵʢʩʧʦʟʠ-

ʮʠʦʥʥʦʡ ʜʦʟʳ  ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ 0,07-0,24 ʤʢɿʚ/ʯ [358]. 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʨʘʜʦʥʘ ʚ ʚʦʟʜʫʭʝ ʜʦʤʦʚ ʞʠʣʦʛʦ ʩʝʢʪʦʨʘ  ʚ ʩʝʣʝʥʠʷʭ  ʂʫʰʪʝ-

ʛʠʨʤʦʥ, ʂʫʨʫʰ, ʃʘʥʛʘʨ, ʄʝʪʘʨ ʠ ɸʥʜʘʨʩʦʡ ʦʢʘʟʘʣʠʩʴ ʨʘʚʥʳʤʠ ʦʪ 96 ʜʦ 140 

ˎȾ̋̍ . ɼʘʥʥʳʡ ʬʘʢʪ ʦʙʲʷʩʥʷʝʪʩʷ  ʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴʶ ʵʪʠʭ ʩʝʣʝʥʠʡ ʚ ʶʛʦ-ʟʘʧʘʜ-

ʥʦʡ ʯʘʩʪʠ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ. ʉ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ - ʩʝʣʝʥʠʷ ʨʘʩʧʦ-

ʣʦʞʝʥʳ ʚ ʛʦʨʥʦʡ ʟʦʥʝ, ʠ ʚʳʩʦʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʨʘʜʦʥʘ ʟʜʝʩʴ ʟʘʚʠʩʷʪ  ʦʪ ʩʦʩʪʘʚʘ 

ʧʦʯʚʝʥʥʳʭ ʧʦʢʨʦʚʦʚ ʟʦʥʳ. ʀʩʢʣʶʯʝʥʠʝʤ ʠʟ ʦʙʱʝʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʦ-

ʩʝʣʝʥʠʝ  פʫʰʪʝʛʠʨʤʦʥ, ʚ ʢʦʪʦʨʦʤ ʟʜʘʥʠʷ  ʠʤʝʶʪ ʢʦʥʮʝʥʪʨʘʮʠ ʁʨʘʜʦʥʘ  ʚ 96  

ɹʢ/ʤ3. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʦʚʳʰʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ  ʆɸ ʨʘʜʦʥʘ ʚ ʵʪʦʡ ʟʦʥʝ  ʩʚʷ-

https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B3%D0%B4%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83_(%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD)
https://ru.wikipedia.org/wiki/%D0%A5%D1%83%D0%B4%D0%B6%D0%B0%D0%BD%D0%B4
https://ru.wikipedia.org/wiki/%D0%A1%D1%8B%D1%80%D0%B4%D0%B0%D1%80%D1%8C%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D1%87%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D1%87%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%94%D0%B6%D0%B0%D0%B1%D0%B1%D0%B0%D1%80-%D0%A0%D0%B0%D1%81%D1%83%D0%BB%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%81%D1%91%D0%BB%D0%BE%D0%BA_%D0%B3%D0%BE%D1%80%D0%BE%D0%B4%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D1%82%D0%B8%D0%BF%D0%B0
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83_(%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD)
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%89%D0%B8%D0%BD%D0%B0_(%D0%B0%D0%B4%D0%BC%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%BE-%D1%82%D0%B5%D1%80%D1%80%D0%B8%D1%82%D0%BE%D1%80%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B5%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D0%B0)
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ʟʘʥʳ  ʩ ʪʝʤ, ʯʪʦ ʩʶʜʘ ʧʦʩʪʫʧʘʶʪ  ʠʭʟ ʛʦʨʥʳʭ ʟʦʥ ʩʤʳʚʥʳʝ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʤʘʪʝ-

ʨʠʘʣʳ. ɼʘʥʥʦʝ ʠʩʢʣʶʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ  ʠ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʯʠʥʳ ʚʳ-

ʩʦʢʠʭ ʩʦʜʝʨʞʘʥʠʡ ʨʘʜʦʥʘ ʚ ʵʪʦʡ ʟʦʥʝ. 

ɺ ʟʜʘʥʠʷʭ ʞʠʣʦʛʦ ʩʝʢʪʦʨʘ  ʧ.ʛ.ʪ. ʅʘʚʢʘʪ (ʮʝʥʪʨ ʨʘʡʦʥʘ), ʩʝʣʝʥʠʡ ʊʘʛʦʷʢ, ʊ. 

ʋʣʯʘʙʦʝʚ, ʗʥʛʠʦʙʦʜ, ʆʢʪʝʧʧʘ, ʉʘʠʜʢʫʨʛʦʥ, ʄʝʭʥʘʪʦʙʦʜ, ʍʘʰʪʠʷʢ ʆʘɸ ʨʘʜʦʥʘ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ 13-60 ɹʢ/ʤ3. ʕʪʠ ʩʝʣʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ. ʅʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʨʘʜʦʥʘ ʟʜʝʩʴ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʦʩʪʘʚʦʤ ʧʦʯʚʝʥʥʳʭ ʧʦʢʨʦʚʦʚ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ. 

 

ʊʘʙʣʠʮʘ 6.9. ï ʂʦʥʮʝʥʪʨʘʮʠʠ ʦʙʲʸʤʥʳʝ ʘʢʪʠʚʥʦʩʪʝʡ ʨʘʜʦʥʘ ʚ ʚʦʟʜʫʭʝ ʞʠʣʳʭ 

ʧʦʤʝʱʝʥʠʡ ʠ ʄʕɼ ʉʧʠʪʘʤʝʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ʄʝʩʪʦ ʟʘʤʝʨʘ ʄʕɼ, ʤʢɿʚ/ʯ ʆɸ ʨʘʜʦʥʘ,  

ʇʦʩʸʣʦʢ ʅʘʚʢʘʪ, ʢʦʤʥʘʪʘ ʦʪʜʳʭʘ 0,11 46 

ʉʝʣʦ ʆʢʪʝʧʧʘ, ʞʠʣʘʷ ʢʦʤʥʘʪʘ 0,07 59 

ʉʝʣʦ ʉʘʠʜʢʫʨʛʦʥ, ʞʠʣʘʷ ʢʦʤʥʘʪʘ 0,12 63 

ʉʝʣʦ ʂʫʰʪʝʛʠʨʤʦʥ, ʢʦʨʠʜʦʨ 0,24 96 

ʉʝʣʦ ʂʫʨʫʰ, ʞʠʣʘʷ ʢʦʤʥʘʪʘ 0,16 117 

ʉʝʣʦ ʄʝʭʥʘʪʦʙʦʜ, ʞʠʣʘʷ ʢʦʤ-

ʥʘʪʘ 

0,12 60 

ʉʝʣʦ ʍʘʰʪʠʷʢ, ʞʠʣʘʷ ʢʦʤʥʘʪʘ 0,12 52 

ʉʝʣʦ ʃʘʥʛʘʨ, ʢʫʭʥʷ 0,20 98 

ʉʝʣʦ ʄʝʪʘʨ, ʤʘʛʘʟʠʥ 0,20 104 

ʉʝʣʦ ʊʘʛʦʷʢ, ʧʦʜʚʘʣ 0,13 56 

ʉʝʣʦ ɸʥʜʘʨʩʦʡ, ʞʠʣʘʷ ʢʦʤʥʘʪʘ 0,22 140 

ʉʝʣʦ ʊ. ʋʣʯʘʙʦʝʚ, ʞʠʣʘʷ ʢʦʤ-

ʥʘʪʘ 

0,12 37 

ʉʝʣʦ ʗʥʛʠʦʙʦʜ, ʞʠʣʘʷ ʢʦʤʥʘʪʘ 0,20 13,5 

 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ,  ʚ ʚʦʟʜʫʭʝ ʞʠʣʦʛʦ ʩʝʢʪʦʨʘ ʉʧʠʪʘʤʝʥʩʢʦʛʦ 

ʨʘʡʦʥʘ ʩʨʝʜʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʜʦʥʘ ʨʘʚʥʳ ʦʪ  13 ʜʦ 140 ˎȾ̋̍ , ʘ ʟʥʘʯʝʥʠʷ  
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ʄʕɼ ʩʦʩʪʘʚʠʣʠ ʚ ʪʦʯʢʘʭ ʠʟʤʝʨʝʥʠʡ 0.07-0.24 ̍ ̋˔Ⱦ̘̃ ́̒. ʅʦ ʟʜʘʥʠʷ ʞʠʣʦʛʦ ʩʝʢ-

ʪʦʨʘ  ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʧʠʪʘʤʝʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʛʦʨʥʦʡ ʤʝʩʪʦ-

ʥʦʩʪʠ, ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʨʘʜʦʥʘ ʚ ʟʜʘʥʠʷʭ ʞʠʣʦʛʦ ʩʝʢʪʦʨʘ. ʀʩʭʦʜʷ 

ʠʟ ʵʪʦʛʦ, ʝʱʸ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʬʘʢʪ  ʧʦʩʪʫʧʣʝʥʠʷ ʨʘʜʦʥʘ ʚ ʧʦʤʝʱʝʥʠʷ ʟʜʘʥʠʡ 

ʟʘ ʩʯʸʪ ʛʦʨʥʳʭ ʧʦʨʦʜ. ɼʣʷ  ʟʜʘʥʠʡ ʞʠʣʦʛʦ ʩʝʢʪʦʨʘ  ʆɸ ʨʘʜʦʥʘ  ʚ ʩʨʝʜʥʝʤ ʙʳʣʠ 

ʨʘʚʥʳ 72,4 ɹʢ/ʤ3, ʧʨʠ ʦʙʱʝʤ ʨʘʜʠʘʮʠʦʥʥʦʤ ʬʦʥʝ 0,16 ʤʢɿʚ/ʯ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ 

ʜʦʧʫʩʪʠʤʳʭ ʧʨʝʜʝʣʘʭ ʜʣʷ ʢʘʪʝʛʦʨʠʠ çʅʘʩʝʣʝʥʠʝè. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘ ʩʦʜʝʨʞʘʥʠ ̫ʨʘʜʦʥʘ ʦʢʘʟʳʚʘʝʪ 

ʚʣʠʷʥʠʝ ʥʝ ʪʦʣʴʢʦ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʠʟ ʢʦʪʦʨʳʭ ʧʦʩʪʨʦʝʥʳ ʟʜʘʥʠʷ, ʥʦ ʠ 

ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ, ʩʦʩʪʘʚ ʧʦʨʦʜ ʠ ʧʦʯʚ, ʠʭ ʨʘʜʦʥʦʧʨʦʥʠʮʘʝʤʦʩʪ.ɹ ʉʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ,  ʧʨʠ ʦʩʚʦʝʥʠʠ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ  ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʨʝʣʴ-

ʝʬr ʪʝʨʨʠʪʦʨʠʡ ʩ ʫʯʸʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʜʦʥʫ. 

 

ʈʠʩʫʥʦʢ 6.12.  - ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʪʝʨʨʠʪʦʨʠʠ ʉʧʠʪʘʤʝʥʩʢʦʛʦ ʨʘʡʦʥʘ 
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ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʛʦʨʦʜʘ ʍʫʜʞʘʥʜ. ʍʫʜʞʘʥʜ ʷʚʣʷʝʪʩʷ ʢʨʫʧ-

ʥʳʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʮʝʥʪʨʦʤ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘ ʩʝʚʝʨʝ 

ʨʝʩʧʫʙʣʠʢʠ. ɺ ʨʝʛʠʦʥʝ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ  ʍʫʜʞʘʥʜ - ʦʜʥʠ ʠʟ ʜʨʝʚʥʝʡʰʠʭ ʛʦʨʦ-

ʜʦʚ  ʩ ʪʳʩʷʯʝʣʝʪʥʝʡ ʠʩʪʦʨʠʝʡ. ʍʫʜʞʘʥʜ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ  ʚʪʦʨʳʤ  ʧʦ ʟʥʯʠʤʦʩʪʠ ʠ 

ʢʦʣʠʯʝʩʪʚʫ ʥʘʩʝʣʝʥʠʷ  ʛʦʨʦʜʦʤ ʧʦʩʣʝ ʩʪʦʣʠʮʳ ʊʘʜʞʠʢʠʩʪʘʥʘ ï ʛʦʨʦʜʘ ɼʫʰʘʥʙʝ. 

ʍʫʜʞʘʥʜ ï ʵʪʦ ʚʘʞʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʟʝʣ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ, ʥʘʫʯʥʳʡ ʠ ʢʫʣʴʪʫʨ-

ʥʳʡ ʮʝʥʪʨ ʨʝʩʧʫʙʣʠʢʠ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʠ ʛʦʨʦʜ ʍʫʜʞʘʥʜ ʥʘʭʦʜʠʪʩʷ ʥʘ ʦʙʝʠʭ ʙʝʨʝʛʘʭ ʨ. ʉʳʨʜʘʨʴʷ, 

ʨʘʩʧʦʣʦʞʝʥ ʥʠʞʝ ʂʘʡʨʘʢʢʫʤʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ɹʘ״ʨʠ ʊʦֹוʠʢ), ʤʝʞʜʫ ʧʨʝʜ-

ʛʦʨʠʡ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ, ʩ ʩʝʚʝʨʘ ʥʘʭʦʜʠʪʩʷ ʛʦʨʥʘʷ ʩʠʩʪʝʤʘ ʄʦʛʦʣʪʘʫ, ʩ ʶʛʘ - 

ʊʫʨʢʝʩʪʘʥʩʢʠʡ ʭʨʝʙʝʪ. ɻʦʨʦʜ ʨʘʩʧʦʣʦʞʝʥ ʚ 200 ʢʤ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ ɼʫʰʘʥʙʝ 

(ʧʦ ʘʚʪʦʜʦʨʦʛʝ ï 300 ʢʤ). 

ʊʝʨʨʠʪʦʨʠʶ ʧʨʘʚʦʙʝʨʝʞʴʷ ʨ.ʉʳʨʜʘʨʴʷ ʟʘʥʠʤʘʝʪ ʞʠʣʦʡ ʩʝʢʪʦʨ ï ʟʜʝʩʴ 

ʥʘʭʦʜʷʪʩʷ 20 ʞʠʣʳʭ ʢʚʘʨʪʘʣʦʚ. ʉʝʚʝʨʦ-ʟʘʧʘʜʥʝʝ ʛʦʨʦʜʘ ʍʫʜʞʘʥʜ, ʚʳʰʝ ʧʦ ʨʝʣʴ-

ʝʬʫ ʦʪ 17 ʠ 18 ʤʠʢʨʦʨʘʡʦʥʦʚ ʨʘʩʧʦʣʘʛʘʶʪʩʷ   ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʦʪʚʘʣʳ ʚ ʢʦʣʠʯʝ-

ʩʪʚʝ 4 ʦʪʚʘʣʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʩʢʣʘʜʠʨʦʚʘʣʠʩʴ ʦʪʭʦʜʳ ʙʳʚʰʝʛʦ ʈʫʜʥʠʢʘ ˉ 3, 

ʦʪʚʘʣʳ ʩʢʣʘʜʠʨʦʚʘʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 5.9 ʛʝʢʪʘʨʦʚ. ʇʦʚʝʨʭʥʦʩʪʴ ʨʘʜʠʦʘʢʪʠʚʥʳʭ 

ʦʪʚʘʣʦʚ  ʧʦʢʨʳʪʘ ʟʘʱʠʪʥʳʤ ʧʦʢʨʳʪʠʝʤ ʠʟ ʥʝʡʪʨʘʣʴʥʦʛʦ ʛʨʫʥʪʘ ʤʦʱʥʦʩʪʴʶ  ʦʪ 

0.6 ʜʦ 0.8 ʤʝʪʨʦʚ.  

ʅʘ ʦʪʚʘʣʘʭ  ʦʧʨʝʜʝʣʝʥʳ  ʚʝʣʠʯʠʥʳ ʄʕɼ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ, ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʚ ʩʨʝʜʥʝʤ 0.50-0.75 ̍ ̋˔Ⱦ̘̃ ́,̒ ʘ ʦʪʜʝʣʴʥʳʝ ʧʣʦʱʘʜʢʠ (ʧʨʠʤʝʨʥʦ ʟʘʥʠʤʘʶʱʠʝ  ʦʪ 

ʦʙʱʝʡ ʧʣʦʱʘʜʠ 5 ʧʨʦʮʝʥʪʦʚ) ʧʦʢʘʟʘʣʠ ʤʘʢʩʠʤʫʤʳ ʄʕɼ, ʜʦʩʪʠʛʘʶʱʠʝ  ʚ ʩʨʝʜ-

ʥʝʤ 0.90-1.10 ̍ ̋˔Ⱦ̘̃ ́.̒ ʇʦʩʢʦʣʴʢʫ ʧʦʜ ʧʦʯʚʝʥʥʳʤ ʩʣʦʝʤ ʥʘʭʦʜʷʪʩʷ ʛʨʘʥʠʪʥʳʝ 

ʤʘʩʩʠʚʳ, ʪʦ ʝʩʪʝʩʪʚʝʥʥʳʡ ʬʦʥ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʪʘʚʣʷʝʪ  ʚ ʩʨʝʜʥʝʤ 0.40-

0.50 ̍̋˔Ⱦ̘̃ ́̒. 

ɹʦʣʝʝ 60% ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʍʫʜʞʘʥʜ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. 

ʉʳʨʜʘʨʴʷ. ɿʜʝʩʴ ʦʧʨʝʜʝʣʝʥʳ ʤʦʱʥʦʩʪʠ ʵʢʩʧʦʟʠʮʠʦʥʥʳʭ ʜʦʟ ɔ-ʠʟʣʫʯʝʥʠʷ ʥʘ 30-

40% ʥʠʞʝ, ʯʝʤ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨʝʢʠ. ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʍʫʜʞʘʥʜʘ ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤʠ  ʫʨʦʚʥʷʤʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 6.13 

ʠ ʪʘʙʣʠʮʳ 6.10. 

https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%B9%D1%80%D0%B0%D0%BA%D0%BA%D1%83%D0%BC%D1%81%D0%BA%D0%BE%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B8%D0%BB%D0%B8%D1%89%D0%B5
https://ru.wikipedia.org/wiki/%D0%A2%D1%83%D1%80%D0%BA%D0%B5%D1%81%D1%82%D0%B0%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%85%D1%80%D0%B5%D0%B1%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%94%D1%83%D1%88%D0%B0%D0%BD%D0%B1%D0%B5
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ʊʘʙʣʠʮʘ 6.10. - ɿʥʘʯʝʥʠʷ ʄʕɼ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʍʫʜʞʘʥʜ 

ʄʝʩʪʦ ʠʟʤʝʨʝʥʠʷ 

(ʧʨʘʚʳʡ ʙʝʨʝʛ) 

ʉʨʝʜʥʝʝ ʟʥʘʯʝ-

ʥʠʝ ʄʕɼ, 

ʤʢɿʚ/ʯ 

ʄʝʩʪʦ ʠʟʤʝʨʝʥʠʷ 

(ʣʝʚʳʡ ʙʝʨʝʛ) 

ʉʨʝʜʥʝʝ ʟʥʘʯʝ-

ʥʠʝ ʄʕɼ, 

ʤʢɿʚ/ʯ 

ʉʘʨʪʫʢʘʡ 0,13 ɪʚʘ 0,13 

3 ʤʠʢʨʦʨʘʡʦʥ 0,14 ʇʘʭʪʘʢʦʨ 0,14 

8 ʤʠʢʨʦʨʘʡʦʥ 0,17 ɹʦʛʠʢʦʟʠ  0,13 

12 ʤʠʢʨʦʨʘʡʦʥ 0,18 ʏʦʨʯʘʨʦʛ 0,14 

13 ʤʠʢʨʦʨʘʡʦʥ 0,22 ʉʦʡʯʘ 0,15 

17 ʤʠʢʨʦʨʘʡʦʥ 0,24 ʉʝʙʟʦʨ 0,14 

18 ʤʠʢʨʦʨʘʡʦʥ 0,23 ʈʘʟʦʢ 0,13 

19 ʤʠʢʨʦʨʘʡʦʥ 0,25 ɻʫʣʙʘʭʦʨ 0,11 

20 ʤʠʢʨʦʨʘʡʦʥ 0,22 ʏʦʨʰʘʥʙʝ 0,12 

ʗʛʦʜʢʘ 0,21 ʇʘʥʯʰʘʥʙʝ 0,13 

27 ʤʠʢʨʦʨʘʡʦʥ 0,23 ɹʘʭʦʨ 0,14 

28 ʤʠʢʨʦʨʘʡʦʥ 0,20 ɻʫʣʠʩʪʦʥ 0,15 

31 ʤʠʢʨʦʨʘʡʦʥ 0,22 ɹʦʬʘʥʜʘ 0,15 

32 ʤʠʢʨʦʨʘʡʦʥ 0,23 ʐʘʡʭʙʫʨʭʦʥ 0,14 

33 ʤʠʢʨʦʨʘʡʦʥ 0,20 ʇʫʣʠ-ʯʫʢʫʨ 0,14 

34 ʤʠʢʨʦʨʘʡʦʥ 0,19 ʈʫʤʦʥ 0,12 

35 ʤʠʢʨʦʨʘʡʦʥ 0,18 ʂʫʣʘʥʛʠʨ 0,12 

ʏʘʰʤʘ  0,15 ʋʥʜʞʠ 0,13 

ʏʘʰʤʘ 2 0,16 ʄʦʩʢʚʘ 0,17 

ɺʦʜʥʠʢ  0,15 ʍʦʜʞʘ 0,18 
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ʈʠʩʫʥʦʢ 6.13. - ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʛ. ʍʫʜʞʘʥʜ 

 

ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʐʘʭʨʠʩʪʘʥʩʢʦʛʦ ʨʘʡʦʥʘ. ʐʘʭʨʠʩʪʘʥ-

ʩʢʠʡ ʨʘʡʦʥ ï ʨʘʩʧʦʣʦʞʝʥ  ʶʛʦ-ʟʘʧʘʜʥʝʝ ʛʦʨʦʜʘ ʍʫʜʞʘʥʜ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 102 ʢʠ-

ʣʦʤʝʪʨʦʚ. ʉ ʩʝʚʝʨʘ ʩʦʩʝʜʩʪʚʫʝʪ ʩ ʀʩʪʘʨʘʚʰʘʥʩʢʠʤ ʨʘʡʦʥʦʤ, ʩ ʚʦʩʪʦʢʘ - ʩ ʨʘʡʦ-

ʥʦʤ ɼʝʚʘʰʪʠʯ, ʩ ʁ ʛʘ - ʩ ɸʡʥʠʥʩʢʠʤ  ʨʘʡʦʥʦʤ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ, ʩ ʟʘʧʘʜʘ ʥʘʭʦ-

ʜʠʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʛʨʘʥʠʮʘ ʩ ʋʟʙʝʢʠʩʪʘʥʦʤ, ʩ ɿʘʘʤʠʥʩʢʠʤ ʪʫʤʘʥʦʤ ɼʞʠʟʘʢ-

ʩʢʦʡ ʦʙʣʘʩʪʠ. ʐʘʭʨʠʩʪʘʥʩʢʠʡ ʨʘʡʦʥ ʠʤʝʝʪ ʪʝʨʨʠʪʦʨʠʶ, ʨʘʚʥʫʶ 1140 ʢʤ2. ɺ ʩʦ-

ʩʪʘʚʝ ʐʘʭʨʠʩʪʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘʭʦʜʷʪʩʷ 2 ʩʝʣʴʩʢʠʭ ʜʞʘʤʦʘʪʘ: ʐʘʭʨʠʩʪʘʥʩʢʠʡ 

ʜʞʘʤʦʘʪ ʠ ʗʥʛʠʢʫʨʛʘʥʩʢʠʡ ʜʞʘʤʦʘʪ. 

ʋʩʨʝʜʥʸʥʥʳʝ ʟʥʘʯʝʥʠʷ ʄʕɼ ʠʟʫʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʠ ʨʘʚʥʳ 0,20-0,22 

ʤʢɿʚ/ʯ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʜʠʘʮʠʦʥʥʦʤʫ ʬʦʥʫ ʛʦʨʥʳʭ ʨʘʡʦʥʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

https://ru.wikipedia.org/wiki/%D0%A5%D1%83%D0%B4%D0%B6%D0%B0%D0%BD%D0%B4
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%B0%D1%80%D0%B0%D0%B2%D1%88%D0%B0%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D0%B9%D0%BD%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B0%D0%BC%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%82%D1%83%D0%BC%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%94%D0%B6%D0%B8%D0%B7%D0%B0%D0%BA%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%94%D0%B6%D0%B8%D0%B7%D0%B0%D0%BA%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%89%D0%B8%D0%BD%D0%B0_(%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD)
https://ru.wikipedia.org/w/index.php?title=%D0%A8%D0%B0%D1%85%D1%80%D0%B8%D1%81%D1%82%D0%B0%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B6%D0%B0%D0%BC%D0%BE%D0%B0%D1%82&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%A8%D0%B0%D1%85%D1%80%D0%B8%D1%81%D1%82%D0%B0%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B6%D0%B0%D0%BC%D0%BE%D0%B0%D1%82&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%AF%D0%BD%D0%B3%D0%B8%D0%BA%D1%83%D1%80%D0%B3%D0%B0%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B6%D0%B0%D0%BC%D0%BE%D0%B0%D1%82&action=edit&redlink=1
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ʊʘʢʞʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʨʘʙʦʪ ʚ ʛʦʨʥʳʭ ʢʠʰʣʘʢʘʭ ʐʘʭʨʠ-

ʩʪʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʦʧʨʝʜʝʣʠʣʠ ʤʠʢʨʦʢʦʣʠʯʝʩʪʚʘ ʛʘʟʘ ʨʘʜʦʥʘ ʚ ʧʦʤʝʱʝʥʠʷʭ ʨʘʟ-

ʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ: ʙʝʪʦʥʥʦʡ, ʢʠʨʧʠʯʥʦʡ, ʛʣʠʥʷʥʦʡ, ʢʘʤʝʥʥʦʡ. ʋʩʨʝʜʥʸʥʥʳʝ 

ʟʥʘʯʝʥʠʷ Rn ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩʦʩʪʘʚʠʣʠ 116,375 ɹʢ/ʤ3. 

ɼʣʷ  ʐʘʭʨʠʩʪʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʨʘʜʠʘʮʠʦʥ-

ʥʦʛʦ ʬʦʥʘ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʝʥʘ  ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ  (ʨʠ-

ʩʫʥʦʢ 6.14).  

 

ʈʠʩʫʥʦʢ 6.14. - ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʐʘʭʨʠʩʪʘʥʩʢʦʛʦ ʨʘʡʦʥʘ 

 

ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʉʝʚʝʨʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ ʩʝʚʝʨʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ 

ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʝʥʘ  ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʢʘʨʪʘ  (ʨʠʩʫʥʦʢ 6.15). ʆʨʘʥʞʝʚʳʤ ʮʚʝʪʦʤ  ʦʪʤʝʯʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʜʠʦʘʢʪʠʚʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʳʭ ʤʦʱʥʦʩʪʠ ʵʢʩʧʦʟʠʮʠʦʥʥʳʭ ʜʦʟ (ʄʕɼ) ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ 
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0.35-0.40 ̍ ̋˔Ⱦ̘̃ ́.̒ ɻʝʦʛʨʘʬʠʯʝʩʢʠ ʦʥʠ ʩʦʚʧʘʜʘʶʪ ʩ ʪʝʨʨʠʪʦʨʠʷʤʠ ʨʘʜʠʦʘʢʪʠʚ-

ʥʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʠ ʙʣʠʟʣʝʞʘʱʠʤʠ ʢ ʥʠʤ ʪʝʨʨʠʪʦʨʠʷʤʠ, ʧʦʵʪʦʤʫ ʟʜʝʩ ɹʦʪʤʝ-

ʯʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ.  

ʅʘʜ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʤʠ ʠ ʚʙʣʠʟʣʝʞʘʱʠʭ ʢ ʥʠʤ ʪʝʨʨʠʪʦʨʠʷʤ  ʦʧʨʝʜʝʣʝʥʳ 

ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ, ʨʘʚʥʳʝ 0.9-1.2 ̍ ̋˔Ⱦ̘̃ ́,̒ ʵʪʠ ʟʥʘʯʝʥʠʷ 

ʷʚʣʷʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʠʤ ʝʩʪʝʩʪʚʝʥʥʳʤ ʬʦʥʦʤ ʪʝʨʨʠ-

ʪʦʨʠʠ ʚ 6-8 ʨʘʟ. ʊʘʢ ʢʘʢ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ  ʥʘʭʦʜʷʪʩʷ ʙʝʟ ʚʥʝʰ-

ʥʠʭ ʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ, ʪʦ ʠʭ ʤʦʱʥʦʩʪʠ ʵʢʩʧʦʟʠʮʠʦʥʥʳʭ ʜʦʟ ʩʦʭʨʘʥʷʶʪʩʷ ʚ 6.0 

̍̋˔Ⱦ̘̃ ́̒ ʠ ʚʳʰʝ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʦʪʢʨʳʪʦʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʨʘʜʠʦʘʢʪʠʚ-

ʥʳʭ ʦʪʭʦʜʦʚ "ʌʘʙʨʠʢʘ ʙʝʜʥʳʭ ʨʫʜ" ʛʦʨʦʜʘ ʀʩʪʠʢʣʦʣ, ʊʘʙʦʰʘʨʩʢʦʝ ʠ ɸʜʨʘʩʤʘʥ-

ʩʢʦʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ -  ʚ ʪʦʯʢʘʭ, ʚ ʢʦʪʦʨʳʭ ʠʟ ʪʝʣ ʭʨʘʥʠʣʠʱ ʚʳʤʳʚʘʶʪʩʷ ʨʘ-

ʜʠʦʘʢʪʠʚʥʳʝ ʤʘʪʝʨʠʘʣʳ. 

ʊʘʢʞʝ ʩʦʛʣʘʩʥʦ ʘʥʘʣʠʟʫ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ  ʧʦʢʘʟʘʥ ʜʦʩʪʘʪʦʯʥʦ ʚʳ-

ʩʦʢʠʡ ʨʘʜʠʘʮʠʦʥʥʳʡ ʬʦʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʘʤʠʥʩʢʦʛʦ ʭʨʝʙʪʘ, ʘ ʩʘʤʳʡ ʚʳʩʦʢʠʡ 

ʨʘʜʠʘʮʠʦʥʥʳʡ ʬʦʥ ʩʦʩʪʘʚʠʣ 0.12 ̍ ̋˔Ⱦ̘̃ ́,̒ ʠ ʙʳʣ ʦʧʨʝʜʝʣʸʥ ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ 

ʨʝʢʠ ʉʳʨʜʘʨʴʷ, ʦʪ ʧʣʦʪʠʥʳ ʛʦʨʦʜʘ ɹʝʢʘʙʘʜ ʜʦ ʛʦʨʦʜʘ ʂʘʥʠʙʘʜʘʤ. 

ʇʨʠ ʫʜʘʣʝʥʠʠ ʦʪ ʣʝʚʦʙʝʨʝʞʴʷ ʨʝʢʠ ʉʳʨʜʘʨʴʷ  ʚ ʩʪʦʨʦʥʫ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʦʚ 

ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʭʨʝʙʪʘ ʨʘʜʠʘʮʠʦʥʥʳʡ ʬʦʥ ʠʟʤʝʨʷʣʩʷ ʚ ʚʝʣʠʯʠʥʘʭ 0.2 ʤʢɿʚ/ʯʘʩ ʠ 

ʚʳʰʝ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʠ  ʚʳʷʚʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʣʦʢʘʣʴʥʳʭ ʪʦʯʝʢ, ʚ ʢʦʪʦ-

ʨʳʭ ʨʘʜʠʘʮʠʦʥʳʥʡ ʬʦʥ ʙʳʣ ʩʠʣʴʥʦ ʧʦʚʳʰʝʥʥʳʤ, ʩʦʩʪʘʚʣʷʷ 20 ̍̋˔Ⱦ̘̃ ́ ̒ʠ 

ʚʳʰʝ, ʵʪʦ ʪʦʯʢʠ ʣʦʢʘʣʠʟʘʮʠʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ ʦʪ ʙʳʚʰʠʭ ʫʨʘʥʦʚʳʭ ʧʨʦ-

ʠʟʚʦʜʩʪʚ ï ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ, ʷʚʣʷʶʱʠʝʩʷ  ʫʨʘʥʦʚʳʤ ʥʘʩʣʝʜʠʝʤ ʉʦʚʝʪʩʢʦʛʦ ʉʦ-

ʶʟʘ ʚ ʩʝʚʝʨʥʦʤ ʊʘʜʞʠʢʠʩʪʘʥʝ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʨʘʜʠʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʪʝʨʨʠʪʦʨʠʡ ʩʝʚʝʨ-

ʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʪʠʚʥʦʡ ʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʜʣʷ ʥʘʨʦʜʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʨʝʩʧʫʙʣʠʢʠ. ɼʘʥʥʘʷ ʢʘʨʪʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚʧʝʨʚʳʝ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʠ ʤʦ-

ʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʤʠʥʠʩʪʝʨʩʪʚʘʤʠ, ʢʦʤʤʠʪʝ-ʪʘʤʠ, ʘʛʝʥʩʪʚʘʤʠ ʠ 

ʚʝʜʦʤʩʪʚʘʤʠ, ʩ ʮʝʣʴʶ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ ʠ ʢʦʥ-

ʮʝʧʮʠʠ ʧʦ ʩʦʮʠʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʩʪʨʘʥʳ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʮʝʥʢʠ 

ʚʣʠʷʥʠʷ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʠ ʜʨʫʛʠʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ. 



 

253 

 

ʈʠʩʫʥʦʢ 6.15. - ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʩʝʚʝʨʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ 



 

254 

6.2. ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʛʦʨʦʜʘ ɼʫʰʘʥʙʝ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʝʡ 

ʊʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʦʨʦʜʘ ɼʫʰʘʥʙʝ ï ʛʫʩʪʦʥʘʩʝʣʸʥʥʘʷ ɻʠʩ-

ʩʘʨʩʢʘʷ ʜʦʣʠʥʘ. ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ - 38Á ʩʝʚʝʨʥʦʡ ʰʠʨʦʪʳ ʠ 68Á ʚʦ-

ʩʪʦʯʥʦʡ ʜʦʣʛʦʪʳ, ʚʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ - 800 ʤ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ  

ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʩʫʙʪʨʦʧʠʯʝʩʢʠʝ, ʥʝʩʢʦʣʴʢʦ ʩʤʷʛʯʸʥʥʳʝ ʛʦʨʥʳʤ ʧʦʣʦ-

ʞʝʥʠʝʤ. ʅʘʩʝʣʝʥʠʝ ɼʫʰʘʥʙʝ ï ʧʨʠʤʝʨʥʦ 1 ʤʠʣʣʠʦʥ ʯʝʣʦʚʝʢ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 

ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʨʝʩʧʫʙʣʠʢʠ ʩʚʳʰʝ 9%. ʂʨʦʤʝ ʪʦʛʦ, ʛʦʨʦʜ ɼʫ-

ʰʘʥʙʝ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʢʨʫʧʥʳʤ ʧʨʦʤʳʰʣʝʥʥʳʤ ʮʝʥʪʨʦʤ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ, ʨʘʟʨʘʙʦʪʢʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʡ ʢʘʨʪʳ ʜʣʷ ʛʦʨʦʜʘ ɼʫ-

ʰʘʥʙʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʨʘʜʠʘʮʠʦʥʥʘʷ ʵʢʦʣʦʛʠʷ, ʩʚʷʟʘʥʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ  ʜʝʷʪʝʣʴ-

ʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ  ʨʘʜʠʦʵʢʦʣʦʛʠʷ  ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ  ʚʘʞʥʳʤ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ. ʉ ʤʦʤʝʥʪʘ ʦʙʨʝʪʝʥʠʷ ʊʘʜʞʠʢʠʩʪʘʥʦʤ ʥʝʟʘʚʠʩʠʤʦʩʪʠ 

(1990 ʛʛ.) ʜʦ 2005 ʛʦʜʘ ʨʘʙʦʪʳ ʧʦ  ʨʘʜʠʘʮʠʦʥʥʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ  ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʛʦʨʦʜʘ ɼʫʰʘʥʙʝ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. ʆʜʥʘʢʦ ɼʫʰʘʥʙʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʥʘʚʝʪʨʝʥʥʦʡ 

ʩʪʦʨʦʥʝ ʶʞʥʳʭ ʠ ʟʘʧʘʜʥʳʭ ʚʝʪʨʦʚ ʩʦ ʩʪʦʨʦʥʳ ɸʬʛʘʥʠʩʪʘʥʘ, ʧʦʵʪʦʤʫ ʟʜʝʩʴ ʚʳ-

ʩʦʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʚʥʝʩʝʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʠʟ ʪʝʨʨʠʪʦʨʠʡ ʎʝʥʪʨʘʣʴʥʦʘʟʠʘʪ-

ʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ɼʫ-

ʰʘʥʙʝ ʦʙʱʝʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʥʘʤʠ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ï ʚʦ ʚʩʝ ʚʨʝ-

ʤʝʥʘ ʛʦʜʘ (ʟʠʤʘ, ʚʝʩʥʘ, ʣʝʪʦ ʠ ʦʩʝʥʴ) ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʛʦʜʳ ï ʪʝʤʧʝʨʘ-

ʪʫʨʳ, ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʠ ʜʨ. ʧʨʦʚʦʜʠʣʩʷ  ʨʘʜʠʘʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ  ʫʢʘʟʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜ-

ʩʪʘʚʣʷʣʦʩʴ  ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ. ʆʧʨʝʜʝʣʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ: ʮʠʬʨʦʚʦʛʦ ʧʦʨʪʘʪʠʚʥʦʛʦ ʧʨʠʙʦʨʘ 

"LudlumModel 2241-2 SurverMetr"  ʠ ʜʦʟʠʤʝʪʨʦʚ "ɼʂʉ-ɸʊ1123", ʧʨʝʜʥʘʟʥʘʯʝʥ-

ʥʳʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ. ʈʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʝʩʢʦʣʴʢʦ  ʚʠʜʦʚ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʧʨʦʜʠʢʪʦʚʘʥʦ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʪʦʤ, 

ʯʪʦ ʵʪʦ ʦʙʦʨʫʜʦʚʘʥʠʝ  ʠʤʝʝʪ ʨʘʟʣʠʯʥʳʝ ʧʦʨʦʛʠ ʦʙʥʘʨʫʞʝʥʠʷ ʨʘʜʠʘʮʠʦʥʥʦʛʦ 

http://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%B1%D1%82%D1%80%D0%BE%D0%BF%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B2%D0%BD%D1%83%D1%82%D1%80%D0%B8%D0%BA%D0%BE%D0%BD%D1%82%D0%B8%D0%BD%D0%B5%D0%BD%D1%82%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BB%D0%B8%D0%BC%D0%B0%D1%82
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ʬʦʥʘ, ʨʘʟʣʠʯʥʳʝ ʨʘʟʨʝʰʝʥʠʷ ʵʥʝʨʛʠʡ ʠ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ. ɺ ʮʝʣʦʤ ʤʦʥʠ-

ʪʦʨʠʥʛ ʦʭʚʘʪʠʣ ʧʣʦʱʘʜʴ 124 ʢʤ2, ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ  ʧʨʦʞʠʚʘʣʦ 680 ʪʳʩʷʯ ʥʘʩʝ-

ʣʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ɼʫʰʘʥʙʝ ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ 

ʦʙʱʝʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ (ʪʘʙʣʠʮʘ 6.11), ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʩʦʩʪʘʚ-

ʣʝʥʘ  ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ  (ʨʠʩʫʥʦʢ 6.16).  

 

ʊʘʙʣʠʮʘ 6.11. - ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʛ. ɼʫʰʘʥʙʝ 

 ̄ ʅʘʟʚʘʥʠʝ ʤʝʩʪʥʦʩʪʠ 
ʄʕɼ, 

ʤʢɿʚ/ʯ 
 ̄ ʅʘʟʚʘʥʠʝ ʤʝʩʪʥʦʩʪʠ 

ʄʕɼ, 

ʤʢɿʚ/ʯ 

1 2 3 1 2 3 

1. ʎʝʤʝʥʪʥʳʡ ʟʘʚʦʜ 0.16 18. ʊʕʎ 0.165 

2. ɺʦʜʦʥʘʩʦʩʥʘʷ 0.16 19. ʄʷʩʦʢʦʤʙʠʥʘʪ 0.155 

3. ʉʝʣʴʭʦʟʠʥʩʪʠʪʫʪ 0.16 20. ʂʦʣʭʦʟ çʈʦʩʩʠʷè 0.14 

4. ʄʝʜʠʮʠʥʩʢʠʡ ʠʥʩʪʠ-

ʪʫʪ 

0.17 21. 46 ʤʢʨ. 0.14 

5. ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʠʥ-

ʩʪʠʪʫʪ 

0.145 22. 61 ʤʢʨ. 0.16 

6. ʂʦʭʠ çɺʘʭʜʘʪè 0.14 23. 63 ʤʢʨ. 0.155 

7. ʈʳʥʦʢ çɹʘʨʘʢʘʪè 0.143 24. ʉʘʭʦʚʘʪ 0.17 

8. ʎʋʄ 0.145 25. ɸʚʪʦʮʝʥʪʨ 0.16 

9. ʇʘʨʢ ʈʫʜʘʢʠ 0.139 26. ʂʦʨʚʦʥ 0.156 

10. ʇʣʦʱʘʜʴ çʉʦʤʦʥʠè 0.147 27. 65 ʤʢʨ. 0.16 

11. ɼʦʤ ʧʝʯʘʪʠ 0.145 28. ʇʘʨʢ çɼʫʩʪʠè 0.16 

12. ʅʘʮʠʦʥʘʣʴʥʳʡ ʙʘʥʢ 0.14 29. ɻʠʧʨʦʟʝʤʛʦʨʦʜʦʢ 0.14 

13 ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦ-

ʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

0.147 30. ʄʘʭʘʣʣʘ çɼʫʩʪʠè 0.15 

14. ʇʣʦʱʘʜʴ ɸʡʥʠ 0.141 31. ʇʦʣʠʪʝʭʥʠʢʫʤ 0.15 

15. ɾ/ʜ ʚʦʢʟʘʣ 0.155 32. ʂʘʙʝʣʴʥʳʡ ʢʦʤʙʠ-

ʥʘʪ 

0.16 

16. ʋɺɼ ʛ.ɼʫʰʘʥʙʝ 0.16 33. ʋʧʨʘʚʣʝʥʠʝ ɻɸʀ 0.148 

17. ʊʝʢʩʪʠʣʴʢʦʤʙʠʥʘʪ 0.177 34. ʌʘʙʨʠʢʘ çʐʠʨʠʥè 0.15 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 6.11  

1 2 3 1 2 3 

35. 103 ʤʢʨ. 0.17 57. ʎʠʨʢ 0.13 

36. 104 ʤʢʨ. 0.16 58. ʀʧʧʦʜʨʦʤ 0.126 

37. 82 ʤʢʨ. 0.15 59. ɿʦʦʧʘʨʢ 0.13 

38. 101 ʤʢʨ. 0.155 60. ʊʅʋ ʦʩʪʨʦʚʦʢ 0.14 

39. 102 ʤʢʨ. 0.15 61. ʇʦʩ. ʃʫʯʦʙ 0.13 

40. ʄʘʭʘʣʣʘ çɿʘʨʘʬʰʦʥè 0.15 62. ʂʨʫʛ ʫʣ. ʂʘʨʘʤʦʚʘ 0.138 

41. ʄʘʭʘʣʣʘ çʀʩʧʝʯʘʢè 0.16 63. ʋʣ. ʋ.ʍʘʡʷʤ 0.153 

42. ʇʦʩʦʣʴʩʪʚʦ ʉʐɸ 

(ʤʘʭʘʣʣʘ) 

0.14 64. ʂʣʘʜʙʠʱʝ çʉʘʨʦ-

ʩʠʸè 

0.148 

43. ʄʘʭʘʣʣʘ çʂʘʟʦʢʦʥè 0.14 65. ʈʳʥʦʢ ʄʝʭʨʛʦʥ 0.155 

44. 112 ʤʢʨ. 0.15 66. ʉʪʘʜʠʦʥ  çʉʧʘʨʪʘʢè 0.142 

45. 92 ʤʢʨ. 0.15 67. ʇʠʚʟʘʚʦʜ 0.14 

46. 91 ʤʢʨ. 0.16 68. ʇʘʨʢ ʇʦʙʝʜʳ 0.139 

47. ʅʦʚʳʡ ʇʘʨʢ (ʚʦʜʥʳʡ 

ʢʦʤʧʣʝʢʩ) 

0.12 69. ʂʠʨʧʠʯʥʳʡ ʟʘʚʦʜ 0.14 

48. ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʝʜʠ-

ʮʠʥʩʢʠʡ ʮʝʥʪʨ 

0.13 70. ʅʘʣʦʛʦʚʳʡ ʠʥʩʪʠʪʫʪ 0.175 

49. ɸʚʪʦʚʦʢʟʘʣ 0.17 71. ʄʠʥʠʩʪʝʨʩʪʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ 

0.171 

50. 11 ʤʢʨ. 0.15 72. ʇʦʚʦʨʦʪ ɸʵʨʦʧʦʨʪʘ  0.17 

51. 14 ʤʢʨ. 0.14 73. ɼʆʂ 0.166 

52. 32 ʤʢʨ. 0.15 74. ʀʥʩʪʠʪʫʪ ʭʠʤʠʠ 0.155 

53. 33 ʤʢʨ. 0.16 75. 9-ʡ ʢʤ 0.151 

54. ʗʢʢʘʯʠʥʦʨ 0.14 76. ɸʵʨʦʧʦʨʪ 0.161 

55. ʄʦʣʦʜʝʞʥʳʡ ʪʝʘʪʨ 0.12 77. ʉʪʘʨʳʡ ɸʵʨʦʧʦʨʪ 0.17 

56. ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʡ 

ʮʝʥʪʨ 

0.13 78. ʄʝʙʝʣʴʥʳʡ ʢʦʤʙʠ-

ʥʘʪ 

0.16 

   79. ʂʏʉ ʠ ɻʆ ʈʊ 0.146 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 6.11, ʚ ʥʝʡ ʧʨʠʚʦʜʷʪʩʷ ʚʝʣʠʯʠʥʳ ʫʩʨʝʜʥʸʥʥʳʭ ʤʦʱ-

ʥʦʩʪʝʡ ʵʢʩʧʦʟʠʮʠʦʥʥʳʭ ʜʦʟ ʜʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ  ʟʘʤʝʨʘ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ 

ʫʢʘʟʘʥʥʳʤʠ ʚʳʰʝ ʧʨʠʙʦʨʘʤʠ  ʚ ʨʘʟʣʠʯʥʳʝ ʚʨʝʤʝʥʘ ʛʦʜʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦ 

ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 6.11 ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʩʨʝʜʥʷʷ ʄʕɼ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʪʦʯʝʢ  ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ πȢρυρȢςχϽρπ ̍̋˔Ⱦ̘̃ ́Ȣ̒ 

 

ʈʠʩʫʥʦʢ 6.16. - ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʨʘʜʠʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʛʦʨʦʜʘ ɼʫʰʘʥʙʝ 

 


