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ɸʩʧʽʨʘʥʪ ʉʦʣʦʚʡʦʚ ɺ.ɺ. 

ʇʨʦʬ., ʜ.ʪ.ʥ. ʇʠʩʴʤʝʥʥʠʡ ɭ.ʄ. 

ʆɹɻʈʋʅʊʋɺɸʅʅʗ ʗɼɽʈʅʆɰ ɹɽɿʇɽʂʀ ʋ ɺʀʇɸɼʂʋ ʊɽʏɯɰ ʂɸʅʔʁʆʅʋ 

ʉʍʆɺʀʑɸ ɺɯɼʇʈɸʎʔʆɺɸʅʆɻʆ ʗɼɽʈʅʆɻʆ ʇɸʃʀɺɸ ˉ1 

ʇʨʠ ʘʚʘʨʽʡʥʦʤʫ ʚʠʚʘʥʪʘʞʝʥʥʽ ʚʩʴʦʛʦ ʢʦʥʜʠʮʽʡʥʦʛʦ ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʷʜʝʨʥʦʛʦ 

ʧʘʣʠʚʘ, ʫ ʚʠʧʘʜʢʫ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡʥʦʾ ʩʠʪʫʘʮʽʾ ʧʦʚ'ʷʟʘʥʦʾ ʟ ʪʝʯʽʻʶ ʚ ʦʜʥʦʤʫ ʟ ʚʽʜʩʽʢʽʚ 

ʙʘʩʝʡʥʽʚ ʚʠʪʨʠʤʢʠ (ɹɺ) ʩʭʦʚʠʱʘ ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʷʜʝʨʥʦʛʦ ʧʘʣʠʚʘ ˉ 1 (ʉɺʗʇ-1), 

ʚʽʜʧʨʘʮʴʦʚʘʥʽ ʪʝʧʣʦʚʠʜʽʣʷʶʯʽ ʟʙʽʨʢʠ (ɺʊɺɿ) ʙʫʜʫʪʴ ʨʦʟʤʽʱʝʥʽ ʥʘ ʙʘʣʢʘʭ ʱʽʣʴʦʚʦʛʦ 

ʧʝʨʝʢʨʠʪʪʷ ʽʥʰʠʭ ʚʽʜʩʽʢʽʚ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʝʟʘʚʘʨʽʡʥʽ ʚʽʜʩʽʢʠ ɹɺ ˉ 1 - 4 ʫ 

ʷʢʦʩʪʽ ʨʝʟʝʨʚʥʠʭ. 

ʋ ʚʠʧʘʜʢʫ ʜʘʥʦʾ ʘʚʘʨʽʡʥʦʾ ʩʠʪʫʘʮʽʾ ʧʦʰʢʦʜʞʝʥʝ ʚʽʜʧʨʘʮʴʦʚʘʥʝ ʷʜʝʨʥʝ ʧʘʣʠʚʦ 

(ʇɺʗʇ), ʷʢʝ ʨʦʟʤʽʱʫʻʪʴʩʷ ʫ ʢʘʥʴʡʦʥʽ ʉɺʗʇ-1 ʧʦʚʠʥʥʦ ʙʫʪʠ ʧʝʨʝʚʘʥʪʘʞʝʥʦ ʜʦ ʚʽʜʩʽʢʫ 

ʟʙʝʨʽʛʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʯʦʭʣʽʚ (ɺɿʊʏ) ʉɺʗʇ-1. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʷʜʝʨʥʦʾ ʙʝʟʧʝʢʠ ʩʠʩʪʝʤʠ ʟʙʝʨʽʛʘʥʥʷ ʇɺʗʇ ʫ ɺɿʊʏ ʉɺʗʇ-1. 

ʈʦʟʨʘʭʫʥʢʠ ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʨʦʟʤʥʦʞʝʥʥʷ ʥʝʡʪʨʦʥʽʚ (ʂʝʬ) ʚʠʢʦʥʫʚʘʣʠʩʴ 

ʤʦʜʫʣʝʤ KENO-VI ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ SCALE-6, ʷʢʠʡ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʤʝʪʦʜʘ ʄʦʥʪʝ-ʂʘʨʣʦ. ɺ ʨʦʟʨʘʭʫʥʢʘʭ ʢʨʠʪʠʯʥʦʩʪʽ ʤʦʜʫʣʝʤ KENO-VI ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ 

238-ʛʨʫʧʦʚʘ ʙʽʙʣʽʦʪʝʢʘ ʥʝʡʪʨʦʥʥʦ-ʬʽʟʠʯʥʠʭ ʢʦʥʩʪʘʥʪ, ʩʪʚʦʨʝʥʘ ʥʘ ʦʩʥʦʚʽ ENDF-B/V ʪʘ 

ENDF-B/Vɯ. 

ɯʟʦʪʦʧʥʠʡ ʩʢʣʘʜ ɺʊɺɿ ʨʦʟʨʘʭʦʚʘʥʠʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʫʣʽʚ TRITON/T6-DEPL ̔  

ORIGEN-ARP ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ SCALE-6. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʷʜʝʨʥʦʾ ʙʝʟʧʝʢʠ ɺɿʊʏ, ʫ ʚʠʧʘʜʢʫ ʘʚʘʨʽʡʥʦʛʦ 

ʚʠʚʘʥʪʘʞʝʥʥʷ ʢʘʥʴʡʦʥʫ, ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʨʦʟʨʘʭʫʥʢʠ ʂʝʬ ʪʠʤʯʘʩʦʚʦʾ ʘʚʘʨʽʡʥʦʾ ʩʠʩʪʝʤʠ 

ʟʙʝʨʽʛʘʥʥʷ ʇɺʗʇ ʫ ɺɿʊʏ, ʜʣʷ ʫʤʦʚ ʥʝʟʘʣʝʞʥʦʾ ʟʤʽʥʠ ʚʦʜʠ ʫ ɺɿʊʏ ʪʘ ʫ ʩʧʝʮʽʘʣʴʥʠʭ 

ʧʝʥʘʣʘʭ (ʉʇ) ʟ ʇɺʗʇ. 

ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʂʝʬ = 0,86003 ʩʠʩʪʝʤʠ ʪʠʤʯʘʩʦʚʦʛʦ ʘʚʘʨʽʡʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ 

ʇɺʗʇ ʫ ɺɿʊʏ ʧʨʠ ʟʥʠʞʝʥʥʽ ʨʽʚʥʷ ʚʦʜʠ ʫ ɺɿʊʏ ʜʦʩʷʛʘʣʦʩʴ ʧʨʠ ʥʘʩʪʫʧʥʠʭ ʫʤʦʚʘʭ: 

1. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʽ ʧʘʣʠʚʘ - 0Áʉ. 

2. ɻʫʩʪʠʥʘ ʚʦʜʠ ʚ ʉʇ - 0,1 ʛ/ʩʤ
3
. 

3. ɻʫʩʪʠʥʘ ʚʦʜʠ ʫ ɺɿʊʏ - 1,0 ʛ/ʩʤ
3
. 

4. ʈʽʚʝʥʴ ʚʦʜʠ ʫ ɺɿʊʏ - ʚʝʨʭʥʷ ʤʝʞʘ ʧʘʣʠʚʘ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ɺʊɺɿ. 

ɺʠʢʦʥʘʥʘ ʨʦʙʦʪʘ ʟ ʘʥʘʣʽʟʫ ʷʜʝʨʥʦʾ ʙʝʟʧʝʢʠ ʉɺʗʇ-1, ʧʨʠ ʘʚʘʨʽʡʥʦʤʫ ʚʠʚʘʥʪʘʞʝʥʥʽ 

ʢʘʥʴʡʦʥʫ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚ ʜʘʥʠʭ ʫʤʦʚʘʭ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʷʜʝʨʥʘ ʙʝʟʧʝʢʘ 

ʦʙ'ʻʢʪʫ (ʂʝʬ ʥʝ ʧʝʨʝʚʠʱʫʻ 0,95) ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʋʢʨʘʾʥʠ [1, 2]. 

ɺʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʨʦʙʦʪʠ ʜʦʟʚʦʣʠʣʦ ʚʠʢʦʨʠʩʪʘʪʠ ɺɿʊʏ ʉɺʗʇ-1 ʫ ʷʢʦʩʪʽ ʨʝʟʝʨʚʥʦʛʦ ʤʽʩʮʷ 

ʟʙʝʨʽʛʘʥʥʷ ʇɺʗʇ, ʫ ʚʠʧʘʜʢʫ ʘʚʘʨʽʡʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʢʘʥʴʡʦʥʽ ʉɺʗʇ-1. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʠ ʟʥʷʪʪʽ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʪʦʤʥʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʷʜʝʨʥʠʭ ʨʝʘʢʪʦʨʽʚ, ʅʇ 306.2.02/1.004-98. ɿʘʪʚʝʨʜʞʝʥʽ 

ʥʘʢʘʟʦʤ ʄʽʥʝʢʦʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ ʚʽʜ 09.01.98 ˉ 2 ʪʘ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʄʽʥ'ʶʩʪʦʤ ʋʢʨʘʾʥʠ 

23.01.1998 ʨ. ʟʘ ˉ 47/2487. 

2. ʇʨʘʚʠʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʭʨʘʥʝʥʠʠ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ 

ʦʙʲʝʢʪʘʭ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʇʅɸʕɻ-14-029-91 
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ʉʪʫʜʝʥʪ 3 ʢʫʨʩʫ, ʛʨ. ʊʗ-33 ʅʝʯʠʧʦʨʫʢ ʆ.ʇ. 

ɸʩʠʩʪ.ʂʦʥʜʨʘʪʶʢ ɺ.ɸ. 

ɸʊʆʄʅɸ ɽʅɽʈɻɽʊʀʂɸ: ɿɸ ɯ ʇʈʆʊʀ 

ʈʦʟʚʠʪʦʢ ʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʦʧʠʨʘʻʪʴʩʷ ʥʘ ʚʠʨʦʙʣʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʝʥʝʨʛʽʾ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʚʽʪʨʦʚʘ ʝʥʝʨʛʽʷ, ʪʝʧʣʦʚʘ, ʩʦʥʷʯʥʘ, ʘʪʦʤʥʘ, ʢʦʞʥʘ ʽʟ 

ʷʢʠʭ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʦ ï ʨʽʟʥʦʤʫ. ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʫʚʘʛʫ ʩʫʩʧʽʣʴʩʪʚʘ ʧʨʠʚʝʨʥʫʣʘ ʪʘʢʘ 

ʛʘʣʫʟʴ ʝʥʝʨʛʝʪʠʢʠ, ʷʢ ʘʪʦʤʥʘ - ʚʽʜʥʦʩʥʦ ʤʦʣʦʜʘ ʛʘʣʫʟʴ ʝʥʝʨʛʝʪʠʢʠ, ʘʣʝ ʨʘʟʦʤ ʽʟ ʪʠʤ ʜʫʞʝ 

ʧʝʨʩʧʝʢʪʠʚʥʘ. ɸʪʦʤʥʘ ʝʥʝʨʛʝʪʠʢʘ ʷʚʣʷʻʪʴʩʷ ʩʧʝʮʠʬʽʯʥʦʶ ʛʘʣʫʟʟʶ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 

ʨʦʟʚʠʪʦʢ ʷʢʦʾ ʚ ʢʨʘʾʥʘʭ ʟ ʜʝʤʦʢʨʘʪʠʯʥʦʶ ʩʠʩʪʝʤʦʶ ʧʦʪʨʝʙʫʻ ʩʫʩʧʽʣʴʥʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ. ɯ 

ʩʘʤʝ ʪʦʤʫ ʚ ʢʦʞʥʽʡ ʢʨʘʾʥʽ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʷʜʝʨʥʫ ʝʥʝʨʛʽʶ, ʩʫʩʧʽʣʴʩʪʚʦ ʜʽʣʠʪʴʩʷ ʥʘ ʜʚʽ 

ʯʘʩʪʠʥʠ: ʧʝʨʰʘ ʯʘʩʪʠʥʘ ï óʟʘô ʘʪʦʤʥʫ ʝʥʝʨʛʝʪʠʢʫ, ʜʨʫʛʘ ï óʧʨʦʪʠ'.[1] 

ʉʴʦʛʦʜʥʽ ʤʠ ʻ ʩʚʽʜʢʘʤʠ ʽ ʨʘʟʦʤ ʟ ʪʠʤ ʫʯʘʩʥʠʢʘʤʠ ʷʚʠʱʘ, ʷʢʝ ʦʪʨʠʤʘʣʦ ʥʘʟʚʫ ʫ 

ʚʩʴʦʤʫ ʩʚʽʪʽ ñ ̫ʜʝʨʥʠʡ ʨʝʥʝʩʘʥʩò. ʈʽʩʪ ʜʦʚʽʨʠ ʥʘʩʝʣʝʥʥʷ  ʜʦ ʘʪʦʤʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʡʜʝ 

ʰʚʠʜʰʝ, ʥʽʞ ʧʨʦʛʥʦʟʫʚʘʣʦʩʷ ʝʢʩʧʝʨʪʘʤʠ. ʋ ʣʶʜʝʡ ʬʦʨʤʫʻʪʴʩʷ ʜʫʤʢʘ, ʱʦ ʷʜʝʨʥʘ ʝʥʝʨʛʽʷ 

ʥʘʡʢʨʘʱʝ ʚʽʜʧʦʚʽʜʘʻ ʧʦʪʨʝʙʘʤ ʩʫʩʧʽʣʴʩʪʚʘ ʽ ʟʘʧʦʙʽʛʘʻ ʦʩʥʦʚʥʽʡ ʝʢʦʣʦʛʽʯʥʽʡ ʧʨʦʙʣʝʤʽ 

ʥʘʰʦʛʦ  ʯʘʩʫ ï ʧʘʨʥʠʢʦʚʦʤʫ ʝʬʝʢʪʫ. ɼʣʷ ʢʨʘʾʥ, ʷʢʽ ʤʘʶʪʴ ʦʙʤʝʞʝʥʽ ʟʘʧʘʩʠ ʧʘʣʠʚʘ ( 

ʚʫʛʽʣʣʷ, ʛʘʟ, ʥʘʬʪʘ) ʥʝʤʘʻ ʘʣʴʪʝʨʥʘʪʠʚʠ ʘʪʦʤʥʽʡ ʝʥʝʨʛʝʪʠʮʽ, ʋʢʨʘʾʥʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʨʷʜʫ 

ʪʘʢʠʭ ʢʨʘʾʥ. ʅʘ ʞʘʣʴ, ʨʷʜ ʧʦʜʽʡ, ʧʦʚô̫ ʟʘʥʠʭ ʽʟ ʮʽʻʶ ʛʘʣʫʟʟʶ, ʟʥʠʟʠʚ ʨʽʚʝʥʴ ʜʦʚʽʨʠ 

ʥʘʩʝʣʝʥʥʷ: ʘʚʘʨʽʷ ʥʘ ʏɸɽʉ ʫ ʢʚʽʪʥʽ 1986 ʨʦʢʫ, ʚʥʘʩʣʽʜʦʢ ʷʢʦʾ  ʧʦʩʪʨʘʞʜʘʣʦ 5 ʤʣʥ. ʣʶʜʝʡ, 

ʟʘʙʨʫʜʥʝʥʦ ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ ʥʫʢʣʽʜʘʤʠ ʙʣʠʟʴʢʦ 5 ʪʠʩ. ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʋʢʨʘʾʥʠ, ɹʽʣʦʨʫʩʽ 

ʪʘ ʈʦʩʽʾ. ʈʘʜʽʦʘʢʪʠʚʥʘ ʭʤʘʨʘ ʚʽʜ ʘʚʘʨʽʾ ʧʨʦʡʰʣʘ ʥʘʜ ʻʚʨʦʧʝʡʩʴʢʦʶ ʯʘʩʪʠʥʦʶ ʉʈʉʈ, 

ʙʽʣʴʰʦʶ ʯʘʩʪʠʥʦʶ ɭʚʨʦʧʠ, ʩʭʽʜʥʦʶ ʯʘʩʪʠʥʦʶ ʉʐɸ. ʇʨʠʙʣʠʟʥʦ 60% ʨʘʜʽʦʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ ʦʩʽʣʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ɹʽʣʦʨʫʩʽ. ɹʣʠʟʴʢʦ 200000 ʯʦʣʦʚʽʢ ʙʫʣʠ ʝʚʘʢʫʡʦʚʘʥʽ ʽʟ ʟʦʥʠ 

ʟʘʙʨʫʜʥʝʥʥʷ. ɺʘʨʪʦ ʪʘʢʦʞ ʟʛʘʜʘʪʠ ʘʚʘʨʽʶ ʚ ʗʧʦʥʽʾ ʚ ʙʝʨʝʟʥʽ 2011 ʨʦʢʫ ʥʘ ɸɽʉ çʌʫʢʫʩʽʤʘ 

ï 1è .ʎʷ ʘʚʘʨʽʷ, ʙʝʟʧʝʨʝʯʥʦ, ʥʘʡʙʽʣʴʰʘ ʟʘ ʤʠʥʫʣʽ ʨʦʢʠ ʧʽʩʣʷ ʢʘʪʘʩʪʨʦʬʠ ʥʘ 

ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ɸɽʉ.ɿʘ ʧʽʜʨʘʭʫʥʢʘʤʠ ʝʢʩʧʝʨʪʽʚ ʟʘʪʨʘʪʠ ʥʘ ʣʽʢʚʽʜʘʮʽʶ ʘʚʘʨʽʾ, ʢʦʤʧʝʥʩʘʮʽʾ 

ʪʘ ʽʥʰʽ ʚʠʪʨʘʪʠ ʦʮʽʥʶʶʪʴʩʷ ʚ 100 ʤʣʨʜ. ʜʦʣʘʨʽʚ. ʅʘʜʟʚʠʯʘʡʥʘ ʧʦʜʽʷ ʥʘ çʌʫʢʫʩʽʤʽ ï 1è 

ʧʨʠʟʚʝʣʘ ʜʦ ʧʝʨʝʛʣʷʜʫ ʧʦʣʽʪʠʢʠ ʚʽʜʥʦʩʥʦ ʘʪʦʤʥʦʾ ʝʥʝʨʛʽʾ ʚ ʨʷʜʽ ʢʨʘʾʥ ʩʚʽʪʫ. ɿʦʢʨʝʤʘ, ʚʣʘʜʘ 

ʌʝʜʝʨʘʪʠʚʥʦʾ ʈʝʩʧʫʙʣʽʢʠ ʅʽʤʝʯʯʠʥʘ ʟʘʷʚʠʣʘ ʧʨʦ ʧʦʩʪʫʧʦʚʫ ʚʽʜʤʦʚʫ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ɸɽʉ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʻʶ ʥʽʤʝʮʴʢʠʭ ʩʧʦʞʠʚʘʯʽʚ. 

ʋʨʦʢʠ ʘʚʘʨʽʡ ʚʢʘʟʘʣʠ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʛʣʷʜʫ ʢʦʥʮʝʧʮʽʾ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʥʘ 

ɸɽʉ, ʧʽʜʚʠʱʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʘʤʦʟʘʭʠʱʝʥʦʩʪʽ ʨʝʘʢʪʦʨʽʚ. ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʦʩʦʙʣʠʚʘ 

ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʤʦʜʝʨʥʽʟʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ ʘʪʦʤʥʠʭ ʩʪʘʥʮʽʡ ʥʘ ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʎʴʦʛʦ ʚʜʘʻʪʴʩʷ ʜʦʩʷʛʪʠ ʟʘ ʨʘʭʫʥʦʢ ʟʜʽʡʩʥʝʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ 

ʧʨʦʛʨʘʤ ʜʦʧʦʤʦʛʠ, ʷʢʽ ʨʘʟʦʤ ʟ ʧʦʩʪʘʚʢʘʤʠ ʦʙʣʘʜʥʘʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʧʨʦʚʦʜʷʪʴ ʥʘʚʯʘʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʫ ʧʝʨʩʦʥʘʣʫ.   

ɸʪʦʤʥʘ ʝʥʝʨʛʝʪʠʢʘ, ʷʢ ʽ ʙʫʜʴ ï ʷʢʘ ʛʘʣʫʟʴ,  ʤʘʻ ʧʝʚʥʽ ʨʠʟʠʢʠ ʽ ʪʦʤʫ ʛʦʣʦʚʥʠʤ 

ʟʘʚʜʘʥʥʷʤ ʻ ʟʤʝʥʰʝʥʥʷ ʮʠʭ ʨʠʟʠʢʽʚ ʜʦ ʤʽʥʽʤʫʤʫ. ɸʣʝ, ʚʩʝ- ʪʘʢʠ, ʜʣʷ ʪʘʢʠʭ ʢʨʘʾʥ, ʷʢ 

ʋʢʨʘʾʥʘ ʷʜʝʨʥʘ  ʝʥʝʨʛʽʷ ʻ ʥʝʟʘʤʽʥʥʦʶ ʩʢʣʘʜʦʚʦʶ  ʷʢ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʢʦʥʦʤʽʢʠ, ʪʘʢ ʽʟ ʪʦʯʢʠ 

ʟʦʨʫ ʝʢʦʣʦʛʽʾ.  

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. 1. ɹʘʨʙʘʰʝʚ ʉ. ɺ. ʄʀʈ ɸʊʆʄʅʆʁ ʕʅɽʈɻʀʀʀ / ʉ. ɺ. ɹʘʨʙʘʰʝʚ, ʈ. ɻ. 

ɿʠʙʥʠʮʢʠʡ, ʉ. ɸ. ʐʠʤʯʝʚ. // ɼʠʢʦʝ ʧʦʣʝ. ï 2007. ï ˉ1. ï ʉ. 112. 
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ʉʪʫʜʝʥʪ 4 ʢʫʨʩʫ, ʛʨ. ʊʗ-22 ɹʻʣʠʭ ɼ.ʆ. 

ɸʩʠʩʪ. ʂʦʥʜʨʘʪʶʢ ɺ.ɸ. 

ʈɽɸʃɯɿɸʎɯʗ ʄɸʅɽɺʈɽʅʀʍ ʈɽɾʀʄɯɺ ʅɸ ɸɽʉ ɿ ʈɽɸʂʊʆʈɸʄʀ ɺɺɽʈ-1000 

ʇʨʠ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽʘʪʦʤʥʦʾʝʥʝʨʛʝʪʠʢʠʚ ʦʩʥʦʚʥʦʤʫ ʨʦʟʛʣʷʜʘʣʠʩʷ ʝʥʝʨʛʝʪʠʯʥʽ 

ʫʩʪʘʥʦʚʢʠ, ʷʢʽ ʙʫʜʫʪʴ ʧʨʘʮʶʚʘʪʠ ʚʠʢʣʶʯʥʦ ʫ ʙʘʟʦʚʦʤʫ ʨʝʞʠʤʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʠʞʝʥʥʷ 

ʂʂɼ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ɸɽʉ, ʪʘʢʽ ʨʝʞʠʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʠʤʠ ʚʥʘʩʣʽʜʦʢ 

ʨʦʙʦʪʠ ɸɽʉ ʚ ʻʜʠʥʽʡ ʝʥʝʨʛʦʩʠʩʪʝʤʽ ʟ ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʥʝʾ ʜʦʙʦʚʠʤʠ ʪʘ ʨʽʯʥʠʤʠ 

ʢʦʣʠʚʘʥʥʷʤʠ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʎʷ ʧʨʦʙʣʝʤʘ ʻ ʘʢʪʫʘʣʴʥʦʶ ʜʣʷ ʋʢʨʘʾʥʠ ʟ 

ʙʘʛʘʪʴʦʭ ʧʨʠʯʠʥ. ʇʝʨʰʘ ʧʨʠʯʠʥʘ ï ʯʘʩʪʢʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʥʘ ɸɽʉ 

ʋʢʨʘʾʥʠ, ʟʨʦʩʪʘʻ ʟ 2013ʨ. ʽ ʫ ʧʝʨʰʦʤʫ ʢʚʘʨʪʘʣʽ 2016 ʨ. ʩʷʛʥʫʣʘ ʟʥʘʯʝʥʥʷ 54.6 % [1]. ɼʨʫʛʘ 

ʧʨʠʯʠʥʘ ïʤʘʥʝʚʨʝʥʽ ʧʦʪʫʞʥʦʩʪʽ, ʷʢʠʤʠ ʚʦʣʦʜʽʻ ʝʥʝʨʛʦʩʠʩʪʝʤʘ ʋʢʨʘʾʥʠ, ʩʪʘʥʦʚʣʷʪʴ ʣʠʰʝ 

9% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʨʽʚʝʥʴ ï 20%. 

ʇʦʢʨʠʪʪʷ çʧʽʢʦʚʦʾè ʯʘʩʪʠʥʠ ʜʦʙʦʚʦʛʦ ʛʨʘʬʽʢʘ ʘʛʨʝʛʘʪʘʤʠ ɻɽʉ ʽ ɻɸɽʉ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʣʠʰʝ ʥʘ 40-50%. ɯʥʰʘ ʯʘʩʪʠʥʘ ʧʦʢʨʠʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʊɽʉ ʧʨʠ ʾʭ ʨʦʙʦʪʽ ʚ ʤʘʥʝʚʨʝʥʦʤʫ 

ʨʝʞʠʤʽ ʟʘ ʨʘʭʫʥʦʢ ʟʫʧʠʥʢʠ ʚ ʥʽʯʥʠʡ ʧʝʨʽʦʜ (ʥʘ 4-6 ʛʦʜ.)[1]. ʊʨʝʪʷ ʧʨʠʯʠʥʘ ïʙ̔ ʣʴʰʝ 85% 

ʙʣʦʢʽʚ ʊɽʉʧʝʨʝʚʠʱʠʣʠ ʤʝʞʫ ʬʽʟʠʯʥʦʛʦ ʟʥʦʩʫ (200 ʪʠʩ. ʛʦʜ.), ʱʦ ʧʽʜʚʠʱʠʪʴ ʯʘʩʪʢʫ 

ʛʝʥʝʨʘʮʽʾ ʥʘ ɸɽʉ ʫ ʤʘʡʙʫʪʥʴʦʤʫ[1].ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ [2] ʧʝʨʝʭʽʜʥʠʭ ʨʝʞʠʤʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ɺɺɽʈ-1000 ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʜʦʙʦʚʦʛʦ 

ʛʨʘʬʽʢʫ ʥʝʩʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʝʥʝʨʛʦʩʠʩʪʝʤʽ, ʚʠʢʦʥʘʥʦʛʦ ʚ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʙʝʟʧʝʢʠ 

ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦ ʤʘʥʝʚʨʫʚʘʥʥʶ ʧʦʪʫʞʥʽʩʪʶ ʥʘ ʙʣʦʮʽ ˉ 2 ʍʤʝʣʴʥʠʮʴʢʦʾ ɸɽʉʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʟʜʽʡʩʥʝʥʥʷ ʤʘʥʝʚʨʫ. ɺʨʘʭʦʚʫʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ 

ʥʝʟʘʪʫʭʘʶʯʠʭ ʘʢʩʽʘʣʴʥʠʭ ʢʩʝʥʦʥʦʚʠʭ ʢʦʣʠʚʘʥʴ ʨʦʟʧʦʜʽʣʫ ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʚʠʩʦʢʠʭ 

ʚʠʛʦʨʷʥʥʷʭ ʘʢʪʠʚʥʦʾ ʟʦʥʠ [3], ʙʫʣʠ ʦʙʨʘʥʽ ʤʦʤʝʥʪʠ ʢʘʤʧʘʥʽʾ, ʙʣʠʟʴʢʽ ʜʦ ʩʝʨʝʜʠʥʠ 

ʧʘʣʠʚʥʦʾ ʢʘʤʧʘʥʽʾ ï 115 ʽ 175 ʝʬ. ʛʦʜ. ɺ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʜʚʘ ʨʝʞʠʤʠ ʤʘʥʝʚʨʫʚʘʥʥʷ 

ʧʦʪʫʞʥʽʩʪʶ ʟʽ 100% ʜʦ 80% ʥʘ 6-8ʛʦʜ. ʟ ʥʘʩʪʫʧʥʠʤ ʚʽʜʥʦʚʣʝʥʥʷʤ ʚʠʭʽʜʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʧʦʪʫʞʥʦʩʪʽ: 

- ʈʝʞʠʤ 1. ʈʝʛʫʣʶʚʘʥʥʷ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 10-ʾ ʛʨʫʧʠ ʉʋɿ. 

- ʈʝʞʠʤ 2. ʈʝʛʫʣʶʚʘʥʥʷ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 10-ʾ ʛʨʫʧʠ ʉʋɿ  ̔ ʧʦʚʥʠʤ ʟʘʥʫʨʝʥʥʷʤ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʆʈ ʉʋɿ 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʟʥʘʯʝʥʥʷ ʂʦ, 

ʂr, ʂq,ʂV, ɸʆ ʥʝ ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʊʈɹɽʥʘ ʧʨʦʪʷʟʽ ʯʘʩʫ ʤʘʥʝʚʨʫʚʘʥʥʷ 

ʧʦʪʫʞʥʦʩʪʽ ʜʣʷ ʨʝʞʠʤʽʚ 1 ʽ 2. ɼʣʷ ʨʝʞʠʤʫ 2 ʟʥʘʯʝʥʥʷ ʂʦ, ʂr, ʂq, ʂV ʚʠʱʝ, ʚ ʩʝʨʝʜʥʴʦʤʫ, ʥʘ 

3-4 %, ʘʣʝʧʨʠ ʮʴʦʤʫ ʧʦʪʨʽʙʥʝ ʚʚʝʜʝʥʥʷ ʤʝʥʰʦʾ ʢʽʣʴʢʦʩʪʽ ʨʦʟʯʠʥʫ ʙʦʨʥʦʾ ʢʠʩʣʦʪʠ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʤʘʥʝʚʨʫ, ʱʦ ʩʧʨʦʱʫʻ ʫ ʧʝʨʝʭʽʜʥʦʤʫ ʧʨʦʮʝʩʽ ʧʨʦʮʝʜʫʨʫ ʚʦʜʦʦʙʤʽʥʫ ʽ ʟʥʠʞʫʻ 

ʢʽʣʴʢʽʩʪʴ ʨʽʜʢʠʭ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ[2]. ʊʘʢʠʤ ʯʠʥʦʤ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ 

(ʨʝʞʠʤʠ 1 ʽ 2), ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʚʠʧʨʦʙʫʚʘʥʴ, ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʢʦʨʝʢʪʥʽʩʪʴ 

ʚʠʢʦʥʘʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ [2] ʽ ʚʢʘʟʫʶʪʴ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʘʥʝʚʨʝʥʠʭʨʝʞʠʤʽʚ 

ʥʘ ʫʢʨʘʾʥʩʴʢʠʭ ɸɽʉ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ɻʣʫʰʝʥʢʦʚ,ʈ. ʉ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ ʚʥʝʜʨʝʥʠʷ ʨʝʞʠʤʘ ʩʫʪʦʯʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ʥʘ ɸʕʉ ʋʢʨʘʠʥʳ [ʊʝʢʩʪ] / ʈ. ʉ. ɻʣʫʰʝʥʢʦʚ// ɾʫʨʥ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʘʫʜʠʪ ʠ ʨʝʟʝʨʚʳ ʧʨʦʠʟʚʦʜʩʪʚʘ. ï2015. ï ˉ2/1(22).ï ʉ. 18 ï 26. 

2. ʍʘʣʠʤʦʥʯʫʢ, ɺ. ɸ. ɼʠʥʘʤʠʢʘ ʨʝʘʢʪʦʨʘ ʩ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʧʝʨʝʭʦʜʥʳʭ ʨʝʞʠʤʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ɺɺʕʈ ʠ ʈɹʄʂ. ï ʂ.: ʆʩʥʦʚʘ, 2008. ï 228 ʩ. ï (ʉʝʨʠʷ 

çɹʝʟʦʧʘʩʥʦʩʪʴ ʘʪʦʤʥʳʭ ʩʪʘʥʮʠʡè). 

3. ɿʚʽʪ ʧʨʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʫ ʨʦʙʦʪʫ çʈʘʟʨʘʙʦʪʢʘʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʆɸɹ ʦʧʳʪʥʦ-

ʧʨʦʤʳʰʣʝʥʥʦʡʵʢʩʧʣʫʘʪʘʮʠʠʵʥʝʨʛʦʙʣʦʢʘ ˉ2 ʍʤʝʣʴʥʠʮʢʦʡ ɸʕʉ ʚ ʨʝʞʠʤʝ 

ʤʘʥʝʚʨʠʨʦʚʘʥʠʷʤʦʱʥʦʩʪʴʶè. 
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ʄʘʛʽʩʪʨ 6 ʢʫʨʩʫ, ʛʨ. ʊʗ-41ʤ ɹʻʣʦʚ ʆ.ʇ. 

ɼʦʮ., ʢ.ʪ.ʥ. ʂʨʘʚʝʮʴ ɺ.ʖ. 

ɺʇʃʀɺ ɺʅʋʊʈɯʐʅʔʆɻʆ ɼɯɸʄɽʊʈʋ ʅɸ ʊɽʇʃʆʇɽʈɽɼɸʖʏɯ 

ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ɼɺʆʌɸɿʅʀʍ ʊɽʈʄʆʉʀʌʆʅɯɺ ɼʃʗ ʆʍʆʃʆɼɾɽʅʅʗ 

ɹɸʉɽʁʅʋ ɺʀʊʈʀʄʂʀ 

11 ʙʝʨʝʟʥʷ 2011 ʨʦʢʫ ʥʘ ɸɽʉ "ʌʫʢʫʩʽʤʘ-1" (ʗʧʦʥʽʷ) ʩʪʘʣʘʩʷ ʚʘʞʢʘ ʘʚʘʨʽʷ ʟ ʧʦʚʥʠʤ 

ʟʥʝʩʪʨʫʤʣʝʥʥʷʤ ʝʥʝʨʛʦʙʣʦʢʫ ʚʥʘʩʣʽʜʦʢ ʟʝʤʣʝʪʨʫʩʫ ʽ ʩʣʽʜʫʶʯʦʛʦ ʟʘ ʥʠʤ ʮʫʥʘʤʽ. ʎʽ ʧʦʜʽʾ 

ʧʦʩʪʘʚʠʣʠ ʧʝʨʝʜ ʷʜʝʨʥʠʤ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦʤ ʟʘʚʜʘʥʥʷ ʱʦʜʦ ʚʠʢʦʥʘʥʥʷ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ 

ʧʨʠʯʠʥ ʘʚʘʨʽʾ ʪʘ ʚʠʚʯʝʥʥʷ ʾʾ ʫʨʦʢʽʚ. ʇʦʚʥʝ ʜʦʚʛʦʩʪʨʦʢʦʚʝ ʟʥʝʩʪʨʫʤʣʝʥʥʷ ʝʥʝʨʛʦʙʣʦʢʫ ʻ 

ʘʚʘʨʽʡʥʦʶ ʩʠʪʫʘʮʽʻʶ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʘʧʨʦʝʢʪʥʦʾ ʘʚʘʨʽʾ. ɺ ʥʘʩʣʽʜʦʢ ʚʠʭʽʜʥʦʾ ʧʦʜʽʾ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʢʣʶʯʝʥʥʷ ʥʘʩʦʩʽʚ ʦʭʦʣʦʜʞʝʥʥʷ ɹɺ. ʅʘʷʚʥʽʩʪʴ ʟʘʧʘʩʫ ʚʦʜʠ ʜʦʟʚʦʣʷʻ 

ʚʩʪʘʥʦʚʠʪʠ ʧʨʠʨʦʜʥʫ ʮʠʨʢʫʣʷʮʽʶ ʚ ɹɺ, ʟʘʣʠʰʢʦʚʽ ʝʥʝʨʛʦʚʠʜʽʣʝʥʥʷ ʡʜʫʪʴ ʥʘ ʧʽʜʽʛʨʽʚ ʚʦʜʠ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʯʘʪʢʫ ʢʠʧʽʥʥʷ ʚʦʜʠ ʪʘ ʧʦʩʪʫʧʦʚʦʛʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ. ʇʦʯʠʥʘʻʪʴʩʷ 

ʧʦʩʪʫʧʦʚʠʡ ʨʦʟʽʛʨʽʚ ʦʙʦʣʦʥʦʢ ʊɺɽʃ ʽ ʧʘʨʦʮʠʨʢʦʥʽʻʚʘ ʨʝʘʢʮʽʷ. ʇʦʜʘʣʴʰʠʡ ʨʦʟʽʛʨʽʚ ʊɺɽʃ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʭ ʚʘʞʢʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ. ɿʘʚʜʘʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʜʽʡʥʦʛʦ ʪʝʧʣʦʚʽʜʚʦʜʫ 

ʚʽʜ ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʷʜʝʨʥʦʛʦ ʧʘʣʠʚʘ (ɺʗʇ) ʤʦʞʝ ʙʫʪʠ ʚʠʨʽʰʝʥʝ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʘʩʠʚʥʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʜʚʦʬʘʟʥʠʭ ʪʝʨʤʦʩʠʬʦʥʽʚ (ɼʊʉ). ɰʭ ʚʠʩʦʢʘ ʪʝʧʣʦʧʝʨʝʜʘʶʯʘ 

ʩʧʨʦʤʦʞʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʧʨʦʝʢʪʫʚʘʪʠ ʧʘʩʠʚʥʽ ʩʠʩʪʝʤʠ ʪʝʧʣʦʚʽʜʚʦʜʫ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʨʝʞʠʤʠ ʜʣʷ ɺʗʇ, ʘ ʚʠʩʦʢʘ ʢʦʤʧʘʢʪʥʽʩʪʴ ʜʦʟʚʦʣʷʻ 

ʨʦʟʤʽʱʫʚʘʪʠ ʾʭ ʧʨʠ ʱʽʣʴʥʽʡ ʢʦʤʧʦʥʦʚʮʽ ʦʩʥʦʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʚ ʫʤʦʚʘʭ ɹɺ.  

ɼʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʩʚʷʯʝʥʝ ʚʠʚʯʝʥʥʶ ʚʧʣʠʚʫ ʜʽʘʤʝʪʨʫ ʧʘʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ 

ʤʽʜʥʠʭ ʪʝʨʤʦʩʠʬʦʥʽʚ ʟ ʚʥʫʪʨʽʰʥʽʤʠ ʜʽʘʤʝʪʨʘʤʠ dʚʥ= 5Ā10
-3 
ʤ, 9Ā10

-3 
ʤ ʽ 16Ā10

-3
 ʤ, 

ʜʦʚʞʠʥʦʶ 0,7 ʤ ʥʘ ʪʝʨʤʽʯʥʠʡ ʦʧʽʨ R, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ɹɺ ɺʗʇ. ʊʝʧʣʦʥʦʩʽʡ 

- ʚʦʜʘ. ɺʽʜʚʝʜʝʥʥʷ ʪʝʧʣʦʪʠ ʚʽʜ ʟʦʥʠ ʢʦʥʜʝʥʩʘʮʽʾ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʚʦʜʦʶ ʟ ʧʦʩʪʽʡʥʦʶ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʽ ʚʠʪʨʘʪʦʶ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ (ʜʠʚ. ʈʠʩ 1), ʱʦ ʜʣʷ ʢʦʞʥʦʛʦ ʟ 

ʪʝʨʤʦʩʠʬʦʥʽʚ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʪʝʧʣʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʥʘʯʝʥʥʷ R ʟʥʠʞʫʶʪʴʩʷ ʜʦ ʷʢʦʛʦʩʴ 

ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʪʝʧʣʦʚʦʤʫ ʧʦʪʦʢʫ, ʷʢʠʡ ʤʦʞʝ 

ʧʝʨʝʜʘʚʘʪʠ ʪʝʨʤʦʩʠʬʦʥ. ʇʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ 

R, ʱʦ ʧʦʚ'ʷʟʘʥʝ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟ ʧʦʷʚʦʶ ʣʦʢʘʣʴʥʠʭ ʧʘʨʦʚʠʭ ʧʣʽʚʦʢ ʚ ʟʦʥʽ ʥʘʛʨʽʚʫ, ʘ ʪʘʢʦʞ 

ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʦʧʦʨʫ ʚ ʧʘʨʦʚʦʤʫ ʢʘʥʘʣʽ. 

 
                             ʘ)                                                                   ʙ) 

ʈʠʩ.1 -ɿʘʣʝʞʥʽʩʪʴʪʝʨʤʽʯʥʦʛʦ ʦʧʦʨʫ ʚʽʜ ʚʽʜʚʝʜʝʥʦʛʦ ʪʝʧʣʦʚʦʛʦʧʦʪʦʢʫ (ʘ) ʪʘ ʟʘʣʝʞʥʽʩʪʴ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚʽʜ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʫ ɼʊʉ (ʙ) 

(1 - dʚʥ= 5Ā10
-3 ʤ; 2 - dʚʥ= 9Ā10

-3 ʤ; 3 - dʚʥ= 16Ā10
-3 ʤ) 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ,ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʜʽʘʤʝʪʨʽʚ 

ʧʘʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʚ ʪʝʨʤʦʩʠʬʦʥʥʽ ʟʙʽʣʴʰʫʶʪʴʩʷ ʾʭ ʪʝʧʣʦʧʝʨʝʜʘʶʯʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ,ʱʦ 

ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʝʧʣʦʦʙʤʽʥʥʠʭ ʘʧʘʨʘʪʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ɹɺ. 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʇʫʯʢʦʚ  ɺ.ʅ.  ʊʝʨʤʦʩʠʬʦʥʥʳʝ ʩʠʩʪʝʤʳ ʧʘʩʩʠʚʥʦʛʦ ʪʝʧʣʦʦʪʚʦʜʘ  ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ 

ʦʙʝʩʪʦʯʠʚʘʥʠʠ ɺɺʕʈ / ɺ.ʅ. ʇʫʯʢʦʚ // PRoAtom, 19 ʜʝʢ. 2012. ʂ., 2012. ï ʉ.4. 
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ʉʪʫʜʝʥʪ 3 ʢʫʨʩʫ, ʛʨ. ʊʗ-32 ɹʽʜʫʥ ɸ.ɺ. 

ɼʦʮ., ʢ.ʬ.-ʤ.ʥ. ʃʝʱʝʥʢʦ ɹ.ʖ. 

ʇʈʆɹʃɽʄʀ ʊɽʈʄʆʗɼɽʈʅʀʍ ʈɽɸʂʊʆʈɯɺ 

ʇʨʦʙʣʝʤʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʝʨʦʚʘʥʦʛʦ ʪʝʨʤʦʷʜʝʨʥʦʛʦ ʩʠʥʪʝʟʫ ʷʚʣʷʻ ʩʦʙʦʶ 

ʢʦʣʦʩʘʣʴʥʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʧʨʦʙʣʝʤʫ ʩʫʯʘʩʥʦʛʦ ʩʚʽʪʫ. ɺ ʦʩʥʦʚʽ ʪʝʨʤʦʷʜʝʨʥʦʾ ʨʝʘʢʮʽʾ 

ʣʝʞʠʪʴ ʧʨʦʮʝʩ, ʬʽʟʠʢʘ ʷʢʦʛʦ ʧʨʦʪʠʣʝʞʥʘ ʜʦ ʪʽʻʾ, ʷʢʫ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʥʘ ʚʩʽʭ ʘʪʦʤʥʠʭ 

ʝʣʝʢʪʨʠʯʥʠʭ ʩʪʘʥʮʽʷʭ ʩʚʽʪʫ ʘ ʩʘʤʝ ʜʽʣʝʥʥʷ ʚʘʞʢʠʭ ʷʜʝʨ. ʊʝʨʤʦʷʜʝʨʥʠʡ ʩʠʥʪʝʟ ʧʝʨʝʜʙʘʯʘʻ 

ʥʘʚʧʘʢʠ, ʧʦʻʜʥʘʥʥʷ ʣʝʛʢʠʭ ʷʜʝʨ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʤʦʷʜʝʨʥʦʛʦ ʩʠʥʪʝʟʫ ʻ ʦʜʥʽʻʶ ʟ 

ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʢʠ ʘʜʞʝ ʤʘʻ ʙʘʛʘʪʦ ʧʝʨʝʚʘʛ ʥʘʜ 

ʘʪʦʤʥʦʶ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʘʥʘʣʽʟʽ ʦʩʥʦʚʥʠʭ ʥʝʧʦʜʦʣʘʥʠʭ ʧʨʦʙʣʝʤ ʥʘ 

ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ. 

 ʇʝʨʰʽ ʪʝʨʤʦʷʜʝʨʥʽ ʜʦʩʣʽʜʠ ʨʦʟʧʦʯʘʣʠʩʷ ʚ ʢʨʘʾʥʘʭ ʱʦ ʟʘʡʤʘʣʠʩʷ ʚʠʛʦʪʦʚʣʝʥʥʷʤ 

ʷʜʝʨʥʦʾ ʟʙʨʦʾ. ʍʦʯʘ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʮʽʡ ʩʬʝʨʽ ʨʦʟʧʦʯʘʣʠʩʷ ʟ 50 ïʭ ʨʦʢʽʚ ʍʍ ʩʪ. ʦʜʥʘʢ ʜʽʶʯʘ 

ʤʦʜʝʣʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʪʝʨʤʦʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ ʧʝʨʝʙʫʚʘʻ ʫ ʩʪʘʜʽʾ ʙʫʜʽʚʥʠʮʪʚʘ. 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ ʧʝʨʝʰʢʦʜʠ ʥʘ ʰʣʷʭʫ ʜʦ ʩʪʚʦʨʝʥʥʷ ʜʽʶʯʠʭ 

ʪʝʨʤʦʷʜʝʨʥʠʭ ʨʝʘʢʪʦʨʽʚ. ʅʘ ʞʘʣʴ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʪʝʭʥʦʣʦʛʽʾ, ʩʫʪʪʻʚʽ 

ʧʝʨʝʰʢʦʜʠ ʤʽʞ ʩʴʦʛʦʜʥʽʰʥʽʤ ʨʦʟʫʤʽʥʥʷʤ ʧʨʦʮʝʩʽʚ ʷʜʝʨʥʦʛʦ ʩʠʥʪʝʟʫ, ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʪʘ ʧʨʘʢʪʠʯʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʷʜʝʨʥʦʛʦ ʩʠʥʪʝʟʫ ʜʦʩʽ ʥʝ ʧʦʜʦʣʘʥʽ, ʥʝʷʩʥʠʤ 

ʻ ʥʘʚʽʪʴ ʯʠ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʷʜʝʨʥʦʛʦ 

ʩʠʥʪʝʟʫ ʻ ʤʦʞʣʠʚʠʤ ʚ ʧʨʠʥʮʠʧʽ. ɸ ʚʝʣʠʢʘ ʚʘʨʪʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, ʤʘʪʝʨʽʘʣʽʚ ʩʪʘʻ ʟʥʘʯʥʦʶ 

ʧʝʨʝʰʢʦʜʦʶ ʥʘ ʰʣʷʭʫ ʰʚʠʜʢʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʾ. ʆʜʥʽʻʶ ʟ ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʪʝʭʥʽʯʥʠʭ 

ʧʨʦʙʣʝʤ ʻ ʧʨʦʙʣʝʤʘ ʫʪʨʠʤʘʥʥʷ ʪʘ ʢʝʨʫʚʘʥʥʷ ʧʦʪʦʢʦʤ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ ʧʣʘʟʤʠ. 

ʈʽʰʝʥʥʷ ʟʥʘʡʰʣʦʩʷ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. ɼʦ ʢʽʥʮʷ 80-ʭ ʨʦʢʽʚ ʧʨʦʚʽʜʥʦʶ 

ʢʦʥʮʝʧʮʽʻʶ ʧʦ ʫʪʨʠʤʘʥʥʶ ʧʣʘʟʤʠ ʤʘʛʥʽʪʥʠʤ ʧʦʣʝʤ ʩʪʘʣʠ ʪʦʨʦʾʜʘʣʴʥʽ ʫʩʪʘʥʦʚʢʠ ï 

ʪʦʢʘʤʘʢʠ. ʉʘʤʝ ʪʘʢʫ ʢʦʥʩʪʨʫʢʮʽʶ ʤʘʻ ʧʨʦʝʢʪ ʤʽʞʥʘʨʦʜʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʪʝʨʤʦʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ ɯʊɽR. ʄʝʪʦʶ ʷʢʦʛʦ  ʻ ʜʝʤʦʥʩʪʨʘʮʽʷ ʢʦʤʝʨʮʽʡʥʦʾ ʚʠʛʦʜʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʤʦʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ ʪʘ ʨʽʰʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʪʘ ʬʽʟʠʯʥʠʭ ʧʨʦʙʣʝʤ ʱʦ 

ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʫ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ. 

ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʩʫʧʝʨʢʦʤʧôʶʪʝʨʽ ʜʦʟʚʦʣʠʣʠ 

ʟʤʽʥʠʪʠ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʬʦʨʤʫ ʧʦʪʦʢʫ ʧʣʘʟʤʠ. ɼʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ 

ʫʩʪʘʥʦʚʮʽ ʧʽʜ ʥʘʟʚʦʶ çWendelstein 7-Xè ʚ ʽʥʩʪʠʪʫʪʽ ʧʣʘʟʤʠ ʄʘʢʩʘ ʇʣʘʥʢʘ ʱʦ ʚ ʅʽʤʝʯʯʠʥʽ 

ʽ ʤʘʻ ʩʫʪʪʻʚʽ ʧʝʨʝʚʘʛʠ ʥʘʜ ʪʦʢʘʤʘʢʘʤʠ. çWendelstein 7-Xè ï ʧʨʦʚʽʜʥʘ ʫʩʪʘʥʦʚʢʘ ʧʦ 

ʜʦʩʣʽʜʞʝʥʥʶ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ ʚʦʜʥʝʚʦʾ ʪʘ ʛʝʣʝʚʦʾ ʧʣʘʟʤʠ.  

ʎʽʣʴ ʜʘʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʫ ʩʪʚʦʨʝʥʥʽ ʜʽʶʯʦʛʦ 

ʨʝʘʢʪʦʨʘ ʪʝʨʤʦʷʜʝʨʥʦʛʦ ʩʠʥʪʝʟʫ. ɸʥʘʣʽʟ ʪʘ ʧʦʰʫʢ ʤʦʞʣʠʚʠʭ ʨʽʰʝʥʴ ʧʦ ʧʦʜʦʣʘʥʥʽ 

ʧʨʦʙʣʝʤ ʱʦ ʤʘʶʪʴ ʤʽʩʮʝ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ. 
 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. D.Clery, ñThe bizarre reactor that might save nuclear fussionò Science, 21 Oct. 2015. 

2. ʐʘʬʨʘʥʦʚ ɺ.ɼ. ñʇʝʨʚʳʡ ʧʝʨʠʦʜ ʠʩʪʦʨʠʠ ʪʝʨʤʦʷʜʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʂʫʨʯʘʪʦʚʩʢʦʤ ʠʥʩʪʠʪʫʪʝò, ʋʌʅ 171 877, 2013 
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ʄʘʛʽʩʪʨ 6 ʢʫʨʩʫ, ʛʨ. ʊʗ-41ʤ ɺʝʩʝʣʦʚ ɭ.ɺ. 

ɼʦʮ., ʢ.ʪ.ʥ. ʂʦʥʴʰʠʥ ɺ.ɯ. 

ɸʅɸʃɯɿ ʄʆɾʃʀɺʆʉʊɯ ʇʈʆɼʆɺɾɽʅʅʗ ʊɽʈʄɯʅʋ ɽʂʉʇʃʋɸʊɸʎɯɰ 

ʈɽɸʂʊʆʈʅʆɰ ʋʉʊɸʅʆɺʂʀ I ɹʃʆʂʋ ʖɾʅʆ-ʋʂʈɸɰʅʉʔʂʆɰ ɸɽʉ, ʇʆɺ'ʗɿɸʅʆɰ 

ɿɯ ʉʊɸʅʆʄ ɹʃʆʂʋ ɿɸʍʀʉʅʀʍ ʊʈʋɹ 

ɹʣʦʢ ʟʘʭʠʩʥʠʭ ʪʨʫʙ ʧʨʠʟʥʘʯʝʥʥʷ ʜʣʷ: ʬʽʢʩʘʮʽʾ ʽ ʜʠʩʪʘʥʮʽʶʚʘʥʥʷ ʛʦʣʦʚʦʢ ʊɺɿ; 

ʫʪʨʠʤʘʥʥʷ ʊɺɿ ʚʽʜ ʩʧʣʠʚʘʥʥʷ ʫ ʚʩʽʭ ʨʝʞʠʤʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚʢʣʶʯʘʶʯʠ ʘʚʘʨʽʡʥʽ ʩʠʪʫʘʮʽʾ; 

ʟʘʭʠʩʪʫ ʦʨʛʘʥʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʠ ʰʪʘʥʛ ʧʨʠʚʦʜʽʚ ʉʋɿ ʚʽʜ ʚʧʣʠʚʫ ʧʦʪʦʢʫ ʪʝʧʣʦʥʦʩʽʷ; 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦʛʦ, ʧʦ ʧʝʨʝʪʠʥʫ ʘʢʪʠʚʥʦʾ ʟʦʥʠ, ʚʠʭʦʜʫ ʪʝʧʣʦʥʦʩʽʷ. 

ʆʩʥʦʚʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ, ʱʦ ʜʽʶʪʴ ʥʘ ʙʣʦʢ ʟʘʭʠʩʥʠʭ ʪʨʫʙ (ɹɿʊ), ʻ: 

ʪʝʤʧʝʨʘʪʫʨʥʝ ʧʦʣʝ; ʟʫʩʠʣʣʷ ʩʪʠʩʥʝʥʥʷ ʧʨʫʞʠʥ ʚ ʛʦʣʦʚʢʘʭ ʊɺɿ; ʟʫʩʠʣʣʷ ʚʽʜ ʣʽʥʽʡʥʦʛʦ 

ʨʦʟʰʠʨʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦ-ʢʦʨʧʫʩʥʠʭ ʧʨʠʩʪʨʦʾʚ (ɺʂʇ) ʽ ʊɺɿ; ʟʫʩʠʣʣʷ, ʚʠʢʣʠʢʘʥʽ 

ʨʘʜʽʘʮʽʡʥʠʤ ʨʦʩʪʦʤ; ʚʣʘʩʥʘ ʚʘʛʘ ɺʂʇ[2]. 

ʈʦʟʨʘʭʫʥʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʽʜʧʦʚʽʜʥʦ ʨʝʞʠʤʫ çʟʘʪʷʛʥʝʥʥʷ ʰʧʠʣʴʦʢ ʛʦʣʦʚʥʦʛʦ 

ʨʦʟ'ʻʤʫè, ʜʦʨʽʚʥʶʻ 20 Á ʉ. ɿʫʩʠʣʣʷ, ʱʦ ʜʽʶʪʴ ʥʘ ɹɿʊ ʧʨʠ ʜʘʥʦʤʫ ʨʝʞʠʤʽ: 

- ɿʫʩʠʣʣʷ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʩʪʠʩʥʝʥʥʷ ʧʨʫʞʠʥ ʚ ʛʦʣʽʚʢʘʭ ʊɺʉ, 

- ɿʫʩʠʣʣʷ, ʚʠʢʣʠʢʘʥʽ ʨʘʜʽʘʮʽʡʥʠʤ ʨʦʩʪʦʤ. 

ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʨʠʚʝʜʝʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʜʦʨʽʚʥʶʻ  125,1 ʄʇʘ. ɺʽʜʧʦʚʽʜʥʦ 

ʜʦ [1] ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʛʨʫʧʠ ʢʘʪʝʛʦʨʽ ʾʥʘʧʨʫʞʝʥʴ ( )1 ʠ ()2. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ [1] ʦʮʽʥʢʘ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʛʨʫʧʠ ʢʘʪʝʛʦʨʽʾ ʥʘʧʨʫʞʝʥʴ ( )1 ʙʫʣʘ 

ʚʠʢʦʥʘʥʘ ʜʣʷ ʦʙʣʘʩʪʝʡ ʤʦʜʝʣʽ ʧʦʟʘ ʟʦʥʘʤʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽ ʜʣʷ ʪʘʢʠʭ ʨʝʞʠʤʽʚ, ʧʨʠ ʷʢʠʭ 

ʜʽʁʪʴ ʪʽʣʴʢʠ ʤʝʭʘʥʽʯʥʽ ʟʫʩʠʣʣʷ - ʟʘʪʷʛʥʝʥʥʷ ʰʧʠʣʴʦʢ ʛʦʣʦʚʥʦʛʦ ʨʦʟ'ʻʤʫ ʽ ʛʘʨʷʯʦʛʦ ʩʪʘʥ. 

ʄʘʢʩʠʤʘʣʴʥʝ ʤʝʤʙʨʘʥʥʝ ʥʘʧʨʫʞʝʥʥʷ ʦʪʨʠʤʘʥʦ ʚ ʦʙʠʯʘʡʮʽ ʟʘʭʠʩʥʠʭ ʪʨʫʙ ʧʨʠ ʨʝʞʠʤʽ 

çʟʘʪʷʛʥʝʥʥ ̫ʰʧʠʣʴʦʢ ʛʦʣʦʚʥʦʛʦ ʨʦʟ'ʻʤʫè. 

ʆʮʽʥʢʘ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʛʨʫʧʠ ʢʘʪʝʛʦʨʽ ʾʥʘʧʨʫʞʝʥʴ ( )2 ʧʨʦʚʝʜʝʥʘ ʢʦʥʩʝʨʚʘʪʠʚʥʦ, 

ʪʦʙʪʦ ʟ ʜʦʧʫʩʪʠʤʠʤʠ ʥʘʧʨʫʞʝʥʥʷʤʠ ʙʫʣʠ ʧʦʨʽʚʥʷʥʽ ʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʥʘʧʨʫʞʝʥʴ ʚ 

ʨʝʞʠʤʘʭ, ʢʦʣʠ ʜʽʶʪʴ ʪʽʣʴʢʠ ʤʝʭʘʥʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʆʮʽʥʢʘ ʪʝʨʤʽʥʫ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ɹɿʊ ʨʝʘʢʪʦʨʘ ʝʥʝʨʛʦʙʣʦʢʫ ˉ 1 ɺʇ ʖʋɸɽʉ 

ʚʠʢʦʥʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʥʦʨʤ [1]. ʅʘ ʧʽʜʩʪʘʚʽ ʚʠʢʦʥʘʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ: ʫ ʚʩʽʭ ʧʨʠʡʥʷʪʠʭ ʨʝʞʠʤʘʭ ʥʘʧʨʫʞʝʥʥʷ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ - 

ʫʤʦʚʘ ʩʪʘʪʠʯʥʦʾ ʤʽʮʥʦʩʪʽ ʚʠʢʦʥʫʻʪʴʩʷ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʅʦʨʤʳ ʨʘʩʯʝʪʘ ʥʘ ʧʨʦʯʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʘʪʦʤʥʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʇʅɸʕ ɻ-7-002-86, ʄʦʩʢʚʘ 1989. 

2. ɻʨʝʛʦʨ ʀ.: ɹʣʦʢ ʟʘʱʠʪʥʳʭ ʪʨʫʙ. ʈʘʩʯʝʪ ʧʨʦʯʥʦʩʪʠ. ʆʪʯʝʪ ʐʢʦʜʘ ɸʪʦʤʥʦʝ 

ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ ʇʣʴʟʝʥʴ, ˉ ɸe 5733/Dok, Rev. 1, 1999 
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ʋɼʂ 53.04.3 

ʉʪʫʜʝʥʪ 4 ʢʫʨʩʫ, ʛʨ. ʊʗ-21 ɺʠʩʦʮʴʢʠʡ ɸ.ɯ. 

ʜʦʮʝʥʪ ʃʝʙʝʜʴ ʅ.ʃ. 

ʆʉʅʆɺʅɽ ʆɹʃɸɼʅɸʅʅʗ ɼʈʋɻʆɻʆ ʂʆʅʊʋʈʋ ɹʃʆʂʋ ɸɽʉ ɿ ʈɽɸʂʊʆʈʆʄ 

ʊʀʇʋ ɺɺɽʈ-1000 

ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ɸɽʉ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ 

ʝʣʝʢʪʨʠʯʥʦʶ ʽ ʪʝʧʣʦʚʦʶ ʝʥʝʨʛʽʻʶ, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴʩʷ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʚʠʤʦʛ ʧʨʘʚʠʣ ʽ ʥʦʨʤ 

ʙʝʟʧʝʢʠ ʚ ʘʪʦʤʥʽʡ ʝʥʝʨʛʝʪʠʮʽ. ɿʘʚʜʘʥʥʷʤ ʧʝʨʩʦʥʘʣʫ ʪʫʨʙʽʥʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʘʜʽʡʥʦʾ, ʙʝʟʧʝʯʥʦʾ ʽ ʝʢʦʥʦʤʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫʩʪʘʪʢʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ. 

ɺʠʢʦʥʘʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʦʩʥʦʚʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʪʫʨʙʽʥʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ, ʙʝʟʘʚʘʨʽʡʥʘ ʨʦʙʦʪʘ ʷʢʦʛʦ ʟʘʙʝʟʧʝʯʫʻ 

ʙʝʟʧʝʯʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʪʫʨʙʽʥʥʦʛʦ ʽ ʨʝʘʢʪʦʨʥʦʛʦ ʚʽʜʜʽʣʝʥʴ ʫ ʨʘʤʢʘʭ 

ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʇʊɽ ʽ ʽʥʰʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʚ ʦʙʣʘʩʪʽ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʤʦʛ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʜʣʷ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʥʝʨʛʦʙʣʦʢʽʚ ɸɽʉ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʾʭ 

ʨʦʙʦʪʠ [1]. 

ʈʦʙʦʪʘ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʝʣʝʢʪʨʦʮʝʭʫ, ʭʽʤʮʝʭʫ ʪʘ ʽʥʰʠʭ ʧʽʜʨʦʟʜʽʣʘʭ 

ɸɽʉ, ʘ ʪʘʢʦʞ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʮʴʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʨʦʙʦʪʦʶ 

ʪʝʧʣʦʤʝʭʘʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʩʠʩʪʝʤ ʜʨʫʛʦʛʦ ʢʦʥʪʫʨʫ. ʏʽʪʢʝ ʫʷʚʣʝʥʥʷ ʚʧʣʠʚʫ ʧʦʨʫʰʝʥʴ 

ʚ ʨʦʙʦʪʽ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʙʝʟʧʝʢʫ ʝʥʝʨʛʦʙʣʦʢʫ ʚ ʮʽʣʦʤʫ ʻ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʧʽʜʚʠʱʝʥʥʷ 

ʥʘʜʽʡʥʦʩʪʽ ɸɽʉ [2]. 

ɹʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʦʜʥʽ ʟ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʩʠʩʪʝʤ ʜʨʫʛʦʛʦ ʢʦʥʪʫʨʫ 

ʝʥʝʨʛʦʙʣʦʢʫ ʟ ʨʝʘʢʪʦʨʦʤ ɺɺɽʈ-1000. ʈʦʟʛʣʷʥʫʪʦ ʚʧʣʠʚ ʥʘ ʙʝʟʧʝʯʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʝʥʝʨʛʦʙʣʦʢʫ ʢʦʞʥʦʾ ʟ ʩʠʩʪʝʤ ʪʘ ʝʣʝʤʝʥʪʽʚ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʚ ʜʘʥʦʤʫ ʤʘʪʝʨʽʘʣʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ ʜʨʫʛʦʛʦ ʢʦʥʪʫʨʫ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʙʝʟʧʝʢʠ ɸɽʉ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣʠʮʽ 1. 
 

ʊʘʙʣʠʮʷ 1 ï ʈʽʚʝʥʴ ʙʝʟʧʝʢʠ ʦʩʥʦʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʨʫʛʦʛʦ ʢʦʥʪʫʨʫ [1]. 

ʆʙʣʘʜʥʘʥʥʷ ʈʽʚʝʥʴ ʙʝʟʧʝʢʠ 

ʉʠʩʪʝʤʘ ʧʘʨʦʧʨʦʚʦʜʽʚ ʩʚʽʞʦʾ ʧʘʨʠ ʉʠʩʪʝʤʠ ʥʦʨʤʘʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚʘʞʣʠʚʽ ʜʣʷ 

ʙʝʟʧʝʢʠ. 

ʉʠʩʪʝʤʘ ʩʢʠʜʘʥʥʷ ʧʘʨʠ ʚ ʢʦʥʜʝʥʩʘʪʦʨ ʂʣʘʩ ʙʝʟʧʝʢʠ 3ʅ; ʩʠʩʪʝʤʠ ʥʦʨʤʘʣʴʥʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚʘʞʣʠʚʽ ʜʣʷ ʙʝʟʧʝʢʠ. 

ʉʠʩʪʝʤʘ ʧʘʨʦʟʘʙʝʟʧʝʯʝʥʥʷ ʚʣʘʩʥʠʭ ʧʦʪʨʝʙ 4 ʢʣʘʩ ʙʝʟʧʝʢʠ, ʩʠʩʪʝʤʠ ʥʦʨʤʘʣʴʥʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʧʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʠʩʪʝʤ ʽ ʝʣʝʤʝʥʪʽʚ 

ɸɽʉ ʟʛʽʜʥʦ ʆʇʆɹ- 2000. 

ʉʠʩʪʝʤʘ ʨʦʟʭʦʣʦʜʞʫʚʘʥʥʷ ʧʝʨʰʦʛʦ ʢʦʥʪʫʨʫ 

ʯʝʨʝʟ ʜʨʫʛʠʡ ʢʦʥʪʫʨ 

ʂʘʪʝʛʦʨʽʷ ʩʠʩʪʝʤ ʥʦʨʤʘʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʚʘʞʣʠʚʽ ʜʣʷ ʙʝʟʧʝʢʠ, 3-ʢʣ, ʛʨ. ɿ, I, ɿʅ. 

ʊʫʨʙʽʥʘ ʂ-1000-60/1500-2 ʊʫʨʙʦʫʩʪʘʥʦʚʢʘ ʟʘʙʝʟʧʝʯʝʥʘ 

ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʦʶ ʽ ʘʚʘʨʽʡʥʦʶ ʩʠʛʥʘʣʽʟʘʮʽʻʶ, 

ʩʠʩʪʝʤʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʟʘʭʠʩʪʫ, 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʽ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ. 

ʉʧʨʘʮʴʦʚʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʟʘʭʠʩʪʫ, 

ʙʝʟʘʚʘʨʽʡʥʦ ʚʽʜʢʣʶʯʘʻ ʪʫʨʙʦʫʩʪʘʥʦʚʢʫ ʧʨʠ 

ʜʦʩʷʛʥʝʥʥʽ ʚʝʣʠʯʠʥʠ ʧʘʨʘʤʝʪʨʘ ʘʚʘʨʽʡʥʦʾ 

ʨʝʛʣʘʤʝʥʪʥʦʾ ʤʝʞʽ. 

ɼʝʘʝʨʘʮʽʡʥʘ ʫʩʪʘʥʦʚʢʘ ʉʠʩʪʝʤʘ ʚʘʞʣʠʚʘ ʜʣʷ ʙʝʟʧʝʢʠ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʕʢʩʧʣʫʘʪʘʮʠʷ ʦʩʥʦʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʪʫʨʙʠʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ɸɽʉ. 

2. ʂʫʟʥʝʮʦʚ ʅ.ʄ. ʠ ʜʨ. ñʕʥʝʨʛʝʪʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʙʣʦʢʦʚ ɸʕʉò. - ʃ.: 

ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1987. 
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ʋɼʂ 621.039.586 

ʉʪʫʜʝʥʪ 4 ʢʫʨʩʫ, ʛʨ. ʊʗ-21 ɻʘʨʘʥʴ ʆ.ɺ. 

ʉʪ.ʚʠʢʣ., ʢ.ʪ.ʥ. ʉʘʭʥʦ ʆ.ɺ. 

ʆʎɯʅʂɸ ɺʇʃʀɺʋ ʉɽʁʉʄɯʏʅʆɰ ɼɯɰ ʅɸ ɹɽɿʇɽʂʋ ɸɽʉ 

ɸʥʘʣʽʟ ʙʝʟʧʝʢʠ ɸɽʉ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʠʤ 

ʰʣʷʭʦʤ ʥʝʧʝʨʝʚʠʱʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʭ ʤʝʞ ʨʘʜʽʘʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʝʨʩʦʥʘʣ, ʥʘʩʝʣʝʥʥʷ ʽ 

ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʧʨʠ ʥʦʨʤʘʣʴʥʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʧʦʨʫʰʝʥʥʷʭ ʥʦʨʤʘʣʴʥʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʧʨʦʝʢʪʥʠʭ ʘʚʘʨʽʷʭ, ʜʝʤʦʥʩʪʨʘʮʽʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʭʦʜʽʚ ʟ ʫʧʨʘʚʣʽʥʥʷ ʪʘ 

ʦʙʤʝʞʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʟʘʧʨʦʝʢʪʥʠʭ ʘʚʘʨʽʡ, ʘ ʪʘʢʦʞ  ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʜʦʪʨʠʤʘʥʥʷ ʢʨʠʪʝʨʽʾʚ 

ʙʝʟʧʝʢʠ [1]. 

ɸʥʘʣʽʟ ʙʝʟʧʝʢʠ ɸɽʉ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʻʜʥʘʥʥʽ ʜʝʪʝʨʤʽʥʽʩʪʠʯʥʦʛʦ ʪʘ ʽʤʦʚʽʨʥʽʩʥʦʛʦ 

(ɯɸɹ) ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʙʝʟʧʝʢʠ. ʇʦʻʜʥʘʥʥʷ ʮʠʭ ʤʝʪʦʜʽʚ ʜʦʟʚʦʣʷʻ ʢʦʤʧʣʝʢʩʥʦ ʪʘ ʚʩʝʙʽʯʥʦ 

ʜʦʩʣʽʜʠʪʠ ʙʝʟʧʝʢʫ ɸɽʉ. ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʢʦʥʩʪʨʫʢʮʽʡ, ʩʠʩʪʝʤ ʪʘ ʝʣʝʤʝʥʪʽʚ (ʂʉɽ),  

ʚʘʞʣʠʚʠʭ ʜʣʷ ʙʝʟʧʝʢʠ, ʧʝʨʝʚʘʛʘ ʥʘʜʘʻʪʴʩʷ ʜʝʪʝʨʤʽʥʽʩʪʠʯʥʦʤʫ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʙʝʟʧʝʢʠ [1].  

Cʢʣʘʜʥʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷ ʩʝʡʩʤʽʯʥʦʾ ʜʽʾ ʜʝʪʝʨʤʽʥʽʩʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʧʝʨʝʜʫʩʽʤ 

ʧʦʚôʷʟʘʥʘ ʽʟ ʥʘʩʪʫʧʥʠʤʠ ʦʙʩʪʘʚʠʥʘʤʠ: 

- ʨʽʟʥʠʡ ʩʪʫʧʽʥʴ ʚʘʞʣʠʚʦʩʪʽ ʂʉɽ ʟʘ ʚʧʣʠʚʦʤ ʥʘ ʙʝʟʧʝʢʫ ɸɽʉ [2,3];  

- ʽʩʪʦʪʥʘ ʨʦʣʴ ʚʠʧʘʜʢʦʚʠʭ ʽ ʥʝʚʠʟʥʘʯʝʥʠʭ ʬʘʢʪʦʨʽʚ; 

- ʤʦʞʣʠʚʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʚʽʜʤʦʚ ʯʝʨʝʟ ʟʦʚʥʽʰʥʽ ʝʢʩʪʨʝʤʘʣʴʥʽ ʧʦʜʽʾ 

(ʢʦʤʧʣʝʢʩʥʽ ʥʘʩʣʽʜʢʠ ʟʝʤʣʝʪʨʫʩʽʚ) ʽ, ʷʢ ʨʝʟʫʣʴʪʘʪ, ï ʥʝʝʬʝʢʪʠʚʥʽʩʪʴ ʪʨʘʜʠʮʽʡʥʠʭ 

ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʥʘ ʧʦʜʦʣʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʘʚʘʨʽʡ; 

- ʢʘʪʘʩʪʨʦʬʽʯʥʽ ʥʘʩʣʽʜʢʠ ʨʷʜʫ ʩʠʣʴʥʠʭ ʟʝʤʣʝʪʨʫʩʽʚ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʜʦʩʪʘʪʥʴʦ ʜʝʪʘʣʴʥʝ 
ʦʧʨʘʮʶʚʘʥʥʷ ʧʨʦʙʣʝʤʠ ʨʝʘʣʽʩʪʠʯʥʠʤ ʧʽʜʭʦʜʦʤ ʽ ʥʝʛʦʪʦʚʥʽʩʪʴ ʙʘʨôʻʨʽʚ ʙʝʟʧʝʢʠ ʜʦ 

ʧʦʜʦʣʘʥʥʷ ʟʘʧʨʦʝʢʪʥʠʭ ʘʚʘʨʽʡ (ɸɽʉ ʌʫʢʫʩʽʤʘ-1). 

ʇʦʨʷʜ ʽʟ ʢʦʥʩʝʨʚʘʪʠʚʥʠʤ ʜʝʪʝʨʤʽʥʽʩʪʠʯʥʠʤ ʘʥʘʣʽʟʦʤ ɯɸɹ ʜʦʟʚʦʣʷʻ ʧʦʚʥʽʰʝ 

ʜʦʩʣʽʜʠʪʠ ʙʝʟʧʝʢʫ ɸɽʉ. ʄʝʪʦʶ ʜʘʥʦʛʦ ʘʥʘʣʽʟʫ ʻ ʦʮʽʥʢʘ ʽʤʦʚʽʨʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʰʣʷʭʽʚ 

ʨʦʟʚʠʪʢʫ ʚʠʭʽʜʥʠʭ ʧʦʜʽʡ, ʪʦʙʪʦ ʚʽʥ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʥʘʡʩʣʘʙʰʫ ʣʘʥʢʫ ʂʉɽ ɸɽʉ ʜʦ 

ʧʦʨʫʰʝʥʥʷ ʥʦʨʤʘʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ.  

ʋ ʨʦʙʦʪʽ ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʽʩʥʫʶʯʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʩʝʡʩʤʽʯʥʦʾ ʜʽʾ ʥʘ ʙʝʟʧʝʢʫ 

ɸɽʉ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʭ ʧʽʜʭʦʜʘʭ: 

- ʆʮʽʥʢʘ ʟʘʧʘʩʫ ʩʝʡʩʤʦʩʪʽʡʢʦʩʪʽ (ʆɿʉ, SMA); 

- ɯʤʦʚʽʨʥʽʩʥʘ ʦʮʽʥʢʘ ʩʝʡʩʤʽʯʥʦʾ ʙʝʟʧʝʢʠ (ɯʆʉɹ, SPRA). 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ɺʠʤʦʛʠ ʜʦ ʦʮʽʥʢʠ ʙʝʟʧʝʢʠ ʘʪʦʤʥʠʭ ʩʪʘʥʮʽʡ. ʅʇ.306.2.162-2010, ʟʘʪʚʝʨʜʞʝʥʽ ʥʘʢʘʟʦʤ 

ɼʝʨʞʘʚʥʦʛʦ ʢʦʤʽʪʝʪʫ ʷʜʝʨʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʋʢʨʘʾʥʠ ʚʽʜ 22.09.2010 ʨ. ˉ124, 

ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚ ʄʽʥʽʩʪʝʨʩʪʚʽ ʶʩʪʠʮʽʾ ʋʢʨʘʾʥʠ 21.10.2010 ʨ. ʟʘ ˉ964/18259. ï 12 c. 

2. ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ ʙʝʟʧʝʢʠ ʘʪʦʤʥʠʭ ʩʪʘʥʮʽʡ. ʅʇ.306.2.141-2008, ʟʘʪʚʝʨʜʞʝʥʽ ʥʘʢʘʟʦʤ 

ɼʝʨʞʘʚʥʦʛʦ ʢʦʤʽʪʝʪʫ ʷʜʝʨʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʋʢʨʘʾʥʠ ʚʽʜ 19.11.2007 ʨ. ˉ162, 

ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚ ʄʽʥʽʩʪʝʨʩʪʚʽ ʶʩʪʠʮʽʾ ʋʢʨʘʾʥʠ 25.01.2008 ʨ. ʟʘ ˉ56/14747. ï 47 c. 

3. ʇʨʘʚʠʣʘ ʠ ʥʦʨʤr ʚ ʘʪʦʤʥʦʡ ɻʥʝʨʛʝʪʠʢʝ. ʇʅɸʕ ɻ-5-006-87, ʫʪʚʝʨʞʜʝʥʥʳʝ 

ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ  ɻʦʩʘʪʦʤʥɻʝʨʛʦʥʘʜʟʦʨʘ ʉʉʉʈ ʦʪ 30.12.1987 ʛ. ˉ16. ï 22 c. 

4. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ˉ NS-G-2.13: ʆʮʝʥʢʘ ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʷʜʝʨʥʳʭ ʫʩʪʘʥʦʚʦʢ. ï ɺʝʥʘ: ʄɸɻɸʊʕ, 2014. ï 81 c. 
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ʄʘʛʽʩʪʨ 5 ʢʫʨʩʫ, ʛʨ. ʊʗ-51ʤ ɻʝʨʰʪʫʥ ʆ.ʄ. 

ʉʪ.ʚʠʢʣ., ʢ.ʪ.ʥ. ʌʽʣʘʪʦʚ ɺ.ɯ. 

ɸʃɻʆʈʀʊʄ ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʅʗ ʇʈʆ ʇʈʆɼʆɺɾɽʅʅʗ ʊɽʈʄɯʅʋ 

ɽʂʉʇʃʋɸʊɸʎɯɰ ɽʅɽʈɻʆɹʃʆʂɯɺ ɸɽʉ 

ɼʽʷʣʴʥʽʩʪʴ, ʱʦ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʝʥʝʨʛʦʙʣʦʢʽʚ ʜʦ ʧʨʦʜʦʚʞʝʥʥʷ ʧʨʦʝʢʪʥʦʛʦ 

ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ ʪʘ ʨʦʙʽʪ, ʷʢʽ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʙʝʟʧʝʯʥʦʾ ʽ ʥʘʜʽʡʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ ʜʘʥʠʡ ʧʝʨʽʦʜ. ʑʦʙ ʧʝʨʝʡʪʠ ʜʦ ʮʽʻʾ 

ʜʽʷʣʴʥʦʩʪʽ ʧʦʪʨʽʙʥʦ ʩʬʦʨʤʫʚʘʪʠ ʘʣʛʦʨʠʪʤ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ, ʟʛʽʜʥʦ ʟ ʷʢʠʤ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʚʠʢʦʥʘʥʥʽ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ: 

5. ɺʠʟʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ  

6. ʇʨʦʚʝʜʝʥʥʷ  ʦʮʽʥʢʠ  ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ; 

7. ʌʦʨʤʫʚʘʥʥʷ ʧʝʨʝʣʽʢʫ ʟʘʤʽʥ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʝʣʝʤʝʥʪʽʚ ʝʥʝʨʛʦʙʣʦʢʫ; 

8. ʇʨʦʚʝʜʝʥʥʷ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ; 

9. ʈʦʟʨʦʙʢʘ ʟʚʽʪʫ ʧʦ ʧʝʨʝʦʮʽʥʮʽ ʙʝʟʧʝʢʠ. 

ɺʠʟʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ  ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ  ʝʣʝʤʝʥʪʽʚ, 

ʟʘʤʽʥʘ ʷʢʠʭ    ʪʝʭʥʽʯʥʦ  ʜʫʞʝ ʩʢʣʘʜʥʘ ʽ ʝʢʦʥʦʤʽʯʥʦ ʥʝ ʜʦʮʽʣʴʥʘ.  ʊʦʤʫ ʧʨʠ ʧʨʦʜʦʚʞʝʥʥʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ  ʮʠʤ ʝʣʝʤʝʥʪʘʤ ʧʦʚʠʥʥʘ ʧʨʠʜʽʣʷʪʠʩʷ ʦʩʥʦʚʥʘ ʫʚʘʛʘ ʧʦ ʟʘʙʝʟʧʝʯʝʥʥʶ ʾʭ  

ʥʘʜʽʡʥʦʾ ʽ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ.  

ʆʮʽʥʢʘ  ʪʝʭʥʽʯʥʦʛʦ  ʩʪʘʥʫ  ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʤʝʪʦʶ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ 

ʧʝʨʝʧʨʠʟʥʘʯʝʥʥʷʨʝʩʫʨʩʫ, ʨʦʟʨʦʙʢʠ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʦʮʝʩʽʚ ʩʪʘʨʽʥʥʷ. 

ɺʥʘʩʣʽʜʦʢ ʮʠʭ ʜʽʡ ʬʦʨʤʫʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʨʽʥʥʷʤ, ʷʢʘ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʽʙʥʦʛʦ ʨʽʚʥʷ ʙʝʟʧʝʢʠ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ  ʧʨʦʭʦʜʠʪʴ ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʝʣʽʢʫ ʟʘʤʽʥ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʝʣʝʤʝʥʪʽʚ ʝʥʝʨʛʦʙʣʦʢʫ, ʘ ʪʘʢʦʞ ʧʨʦʚʦʜʠʪʴʩʷ ʦʮʽʥʢʘ ʤʦʞʣʠʚʦʩʪʽ ʮʠʭ ʟʘʤʽʥ ʘ  

ʪʘʢʞʝ  ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʝʨʝʣʽʢ ʟʘʭʦʜʽʚ,  ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ  ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ  ɸɽʉ ʚ ʧʝʨʽʦʜ ʧʦʥʘʜ ʧʨʦʝʢʪʥʦʛʦ ʪʝʨʤʽʥʫ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʨʝʣʽʢʫ ʧʨʦʚʦʜʠʪʴʩʷ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ ʨʦʙʽʪ ʧʦ 

ʧʨʦʜʦʚʞʝʥʥʶ ʧʨʦʝʢʪʥʦʛʦ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʟʛʽʜʥʦ ʟ ʷʢʠʤ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʨʽʚʥʷʥʥʷ 

ʩʫʤʘʨʥʠʭ ʟʘʪʨʘʪ ʥʘ ʮʝʡ ʢʦʤʧʣʝʢʩ ʨʦʙʽʪ ʽ  ʧʨʠʙʫʪʢʫ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʠʡ  ʚʽʜ 

ʛʝʥʝʨʘʮʽʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʧʝʨʽʦʜ ʧʨʦʜʦʚʞʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʥʘ ʦʩʥʦʚʽ  ʪʘʢʦʛʦ ʧʦʨʽʚʥʷʥʥʷ  

ʦʮʽʥʶʻʪʴʩʷ ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʽʻʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʩʽʭ ʧʦʧʝʨʝʜʥʽʭ ʟʘʭʦʜʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʨʦʟʨʦʙʢʘ ʟʚʽʪʫ ʧʦ 

ʧʝʨʝʦʮʽʥʮʽ ʙʝʟʧʝʢʠ. ʎʝʡ ʟʚʽʪ ʷʚʣʷʻʪʴʩʷ ʦʩʥʦʚʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʜʦʟʚʦʣʫ ʈʆ. ɺ ʥʴʦʤʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʽʜʦʙʨʘʞʝʥʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʩʽʭ ʚʠʢʦʥʘʥʠʭ ʥʘ 

ʝʥʝʨʛʦʙʣʦʮʽ ʟʘʭʦʜʽʚ ʪʘ ʨʦʙʽʪ. ʇʽʩʣʷ ʫʪʚʝʨʞʜʝʥʠʷ ʟʚʽʪʫ ʧʦ ʧʝʨʝʦʮʽʥʮʽ ʙʝʟʧʝʢʠ  

ʚʠʢʦʥʫʻʪʴʩʷʣʽʮʝʥʟʫʚʘʥʥʷ ʧʨʦʜʦʚʞʝʥʥʷ ʧʨʦʝʢʪʥʦʛʦ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʥʝʨʛʦʙʣʦʢʽʚ. 

  

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʜʣʝʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʥʝʨʛʦʙʣʦʢʦʚ ɸʕʉ ʚ ʩʚʝʨʭ 

ʧʨʦʝʢʪʥʳʡ ʩʨʦʢ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʧʝʨʝʦʮʝʥʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʇ 

306.2.099-2004. ʂʠʝʚ. ɻʂʗʈʋ, 2005 

2. ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʪʦʤʥʳʭ ʩʪʘʥʮʠʡ. ʅʇ 306.1.02/1.034-

2000.     ʂʠʝʚ. ɻɸʗʈʋ, 2000 
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ʉʪʫʜʝʥʪ 5 ʢʫʨʩʫ, ʛʨ. ʊʗ-51ʤ ɻʣʫʰʢʦ ɸ.ɺ. 

ʉʪ.ʚʠʢʣ., ʢ.ʪ.ʥ. ʉʘʭʥʦ ʆ.ɺ. 

ɺʀɿʅɸʏɽʅʅʗ ʇɸʈɸʄɽʊʈɯɺ ʉɽʁʉʄɯʏʅʆɰ ʇʆʐʂʆɼɾʋɺɸʅʆʉʊɯ 

ʆɹʃɸɼʅɸʅʅʗ, ɺɸɾʃʀɺʆɻʆ ɼʃʗ ɹɽɿʇɽʂʀ ɸɽʉ, ʅɸ ʆʉʅʆɺɯ ʄɽʊʆɼɸ 

ɻʈɸʅʀʏʅʆɰ ʉɽʁʉʄʆʉʊɯʁʂʆʉʊɯ 

ɺ ʋʢʨʘʾʥʽ ʜʽʶʪʴ ʥʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʚʠʢʦʥʘʥʥʷ ʽʤʦʚʽʨʥʽʩʥʦʛʦ 

ʘʥʘʣʽʟʫ ʙʝʟʧʝʢʠ ʝʥʝʨʛʦʙʣʦʢʽʚ ɸɽʉ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʩʝʡʩʤʽʯʥʦʛʦ ʚʧʣʠʚʫ (ʉɯɸɹ), ʪʘʢʽ ʷʢ 

ʅʇ 306.2.162-2010 çɺʠʤʦʛʠ ʜʦ ʦʮʽʥʢʠ ʙʝʟʧʝʢʠ ʘʪʦʤʥʠʭ ʩʪʘʥʮʽʡ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ 

ʜʦʢʫʤʝʥʪʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʤʝʪʦʜʦʣʦʛʽʶ ʚʠʢʦʥʘʥʥʷ ʡʤʦʚʽʨʥʽʩʥʦʾ ʦʮʽʥʢʠ ʯʘʩʪʦʪʠ 

ʧʦʰʢʦʜʞʝʥʥʷ ʘʢʪʠʚʥʦʾ ʟʦʥʠ ʚʽʜ ʩʝʡʩʤʽʯʥʦʛʦ ʚʧʣʠʚʫ ʚʽʪʩʫʪʥʽ. ʄʝʪʘ ʜʘʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ 

ʘʥʘʣʽʟʽ ʽʩʥʫʶʯʦʾ ʢʦʥʮʝʧʮʽʾ ʉɯɸɹ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʧʨʠʡʥʷʪʥʦʩʪʽ ʥʘ ɸɽʉ ʋʢʨʘʾʥʠ. 

ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʩʝʡʩʤʽʯʥʦʾ ʜʽʾ ʥʘ ʙʝʟʧʝʢʫ ɸɽʉ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʪʨʫʜʦʤʽʩʪʢʠʭ 

ʟʘʚʜʘʥʴ ʚ ʨʷʜʫ ʘʥʘʣʽʟʽʚ ʙʝʟʧʝʢʠ ʚ ʟʚ'ʷʟʢʫ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʨʦʚʝʜʝʥʥʷ ʚʝʣʠʢʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʜʦʩʣʽʜʞʝʥʴ, ʨʦʟʨʘʭʫʥʢʽʚ ʥʘ ʤʽʮʥʽʩʪʴ, ʢʚʘʣʽʬʽʢʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʚʣʘʩʥʝ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʥʘ 

ʙʝʟʧʝʢʫ.  

ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʥʝʨʛʦʙʣʦʢʘ ʽʩʥʫʻ ʜʚʘ ʧʽʜʭʦʜʠ ʘʥʘʣʽʟʫ 

ʙʝʟʧʝʢʠ. ɼʝʪʝʨʤʽʥʽʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ï ʪʘʢʠʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʝʘʢʮʽʶ ʥʘ 

ʧʦʩʪʫʣʴʚʘʥʽ ʚʠʭʽʜʥʽ ʧʦʜʽʾ, ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʢʦʥʩʝʨʚʘʪʠʚʥʠʤʠ ʜʦʧʫʱʝʥʥʷʤʠ. ɯʤʦʚʽʨʥʽʩʥʠʡ 

ʘʥʘʣʽʟ ï ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʯʠʩʝʣʴʥʦʾ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʚʨʘʟʣʠʚʦʩʪʽ ʝʥʝʨʛʦʙʣʦʢʘ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʚʩʴʦʛʦ ʩʧʝʢʪʨʘ ʤʦʞʣʠʚʠʭ ʚʠʭʽʜʥʠʭ ʧʦʜʽʡ ʘʚʘʨʽʾ. ɸʥʘʣʽʟ ʙʝʟʧʝʢʠ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʩʝʡʩʤʽʯʥʦʛʦ ʚʧʣʠʚʫ ʤʘʻ ʙʘʟʫʚʘʪʠʩʴ ʥʘ ʧʦʻʜʥʘʥʥʽ ʮʠʭ ʜʚʦʭ ʧʽʜʭʦʜʽʚ. 

ʇʨʦʚʝʜʝʥʥʷ ʉɯɸɹ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʝʪʘʧʥʦ ʟʘ ʨʘʭʫʥʦʢ ʩʝʡʩʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʘʡʜʘʥʯʠʢʘ ɸɽʉ, ʨʦʟʨʘʭʫʥʢʫ ʽʤʦʚʽʨʥʽʩʥʠʭ ʩʧʝʢʪʨʽʚ ʥʘ ʩʝʡʩʤʽʯʥʫ ʜʽʶ, ʢʚʘʣʽʬʽʢʘʮʽʾ 

(ʦʮʽʥʢʠ) ʙʫʜʽʚʝʣʴ, ʩʧʦʨʫʜ, ʩʠʩʪʝʤ, ʝʣʝʤʝʥʪʽʚ ʥʘ ʜʘʥʠʡ ʨʽʚʝʥʴ ʩʝʡʩʤʽʯʥʦʛʦ ʚʧʣʠʚʫ, 

ʩʝʡʩʤʽʯʥʠʭ ʦʙʭʦʜʽʚ ʩʪʘʥʮʽʾ, ʨʦʟʨʦʙʢʠ ʙʘʟʠ ʜʘʥʠʭ ʛʨʘʥʠʯʥʦʾ ʩʝʡʩʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ 

ʦʙʣʘʜʥʘʥʥʷ, ʘʥʘʣʽʟ ʥʘʜʽʡʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ɸɽʉ ʟ ʤʝʪʦʶ ʚʨʘʭʫʚʘʥʥʷ ʫ ʡʤʦʚʽʨʥʽʩʥʽʡ ʤʦʜʝʣʽ ʽ 

ʪ.ʜ. 

ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʘʥʘʣʽʟʫ ʙʝʟʧʝʢʠ ɸɽʉ ʻ ʧʦʙʫʜʦʚʘ ʢʨʠʚʠʭ ʩʝʡʩʤʽʯʥʦʾ 

ʧʦʰʢʦʜʞʫʚʘʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʷʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʜʣʷ ʉɯɸɹ. 

ɼʣʷ ʾʭ ʧʦʙʫʜʦʚʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʘʨʘʤʝʪʨʠ ʤʝʜʽʘʥʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʛʨʫʥʪʫ Am ʪʘ 

ʟʥʘʯʝʥʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʽ ʧʦʭʠʙʢʠ ɓr, ɓu. ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʤʝʪʦʜ, ʱʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʄɸɻɸʊɽ, ʜʝ ʘʥʘʣʽʟ ʧʦʰʢʦʜʞʫʚʘʥʦʩʪʽ ʧʦ ʦʮʽʥʶʚʘʥʠʤ ʚʠʱʝ ʧʘʨʘʤʝʪʨʘʤ 

ʧʦʪʨʝʙʫʻ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʽʭ (ʤʝʜʽʘʥʥʠʭ) ʬʘʢʪʦʨʽʚ ʙʝʟʧʝʢʠ Fc ʜʣʷ ʨʽʟʥʠʭ ʟʤʽʥʥʠʭ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʚʽʜʛʫʢ ʽ ʩʝʡʩʤʦʩʪʽʡʢʽʩʪʴ, ʘ ʪʘʢʦʞ ʾʭ ʩʪʘʥʜʘʨʪʥʠʭ ʣʦʛʘʨʠʬʤʽʯʥʠʭ ʚʽʜʭʠʣʝʥʴ, ʮʝ 

ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ ʽ ʧʦʪʨʝʙʫʻ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʪʘ ʟʥʘʯʥʠʭ ʟʘʪʨʘʪ. ʊʘʢʦʞ ʚ 

ʨʦʙʦʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʧʨʦʱʝʥʠʡ ʢʦʤʙʽʥʦʚʘʥʠʡ ʤʝʪʦʜ. ɻʦʣʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʮʴʦʛʦ 

ʤʝʪʦʜʫ ʻ ʚʠʟʥʘʯʝʥʥʷ ʩʝʡʩʤʽʯʥʦʾ ʧʦʰʢʦʜʞʫʚʘʥʦʩʪʽ ʯʝʨʝʟ ʩʝʡʩʤʦʩʪʽʡʢʽʩʪʴ HCLPF, ʷʢʘ 

ʦʪʨʠʤʫʻʪʴʩʷ ʯʝʨʝʟ ʟʥʘʯʝʥʥʷ ʧʽʢʦʚʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʛʨʫʥʪʫ ʽ ʬʘʢʪʦʨʠ ʙʝʟʧʝʢʠ 

ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʰʣʷʭʦʤ ʘʙʦ ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ. ɺ ʨʦʙʦʪʽ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ ʱʦʜʦ ʧʝʨʝʚʘʛ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʤʝʪʦʜʘ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ ʩʠʥʪʝʟʽ ʦʮʽʥʢʠ ʛʨʘʥʠʯʥʦʾ ʩʝʡʩʤʦʩʪʽʡʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ 

ɸɽʉ (SMA) ʽ ʧʦʜʘʣʴʰʦʛʦ ʽʤʦʚʽʨʥʽʩʥʦʛʦ ʘʥʘʣʽʟʫ (SPSA).  

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʄʝʪʦʜʦʣʦʛʽʷ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʝʡʩʤʽʯʥʦʾ ʧʦʰʢʦʜʞʫʚʘʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ 

ʝʥʝʨʛʦʙʣʦʢʫ ˉ 3 ɺʇ ʖʋɸɽʉ. 

2. ʂʦʥʮʝʧʮʽʷ ʚʠʢʦʥʘʥʥʷ ʡʤʦʚʽʨʥʽʩʥʦʾ ʦʮʽʥʢʠ ʯʘʩʪʦʪʠ ʧʦʰʢʦʜʞʝʥʥʷ ʘʢʪʠʚʥʦʾ ʟʦʥʠ ʽ 

ʯʘʩʪʦʪʠ ʛʨʘʥʠʯʥʦʛʦ ʘʚʘʨʽʡʥʦʛʦ ʚʠʢʠʜʫ ʚʽʜ ʩʝʡʩʤʽʯʥʦʛʦ ʚʧʣʠʚʫ ʜʣʷ ʝʥʝʨʛʦʙʣʦʢʽʚ ɸɽʉ 

ʋʢʨʘʾʥʠ. 
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ʉʪʫʜʝʥʪ 4 ʢʫʨʩʫ, ʛʨ. ʊʗ-22 ɼʝʛʪʷʨ ʉ.ʆ. 

ɸʩʠʩʪ., ʢ.ʪ.ʥ. ɹʽʙʽʢ ʊ.ɺ. 

ʇɯɼɺʀʑɽʅʅʗ ɹɽɿʇɽʂʀ ʅɸ ɸɽʉ ɿɸ ɼʆʇʆʄʆɻʆʖ ʉʀʉʊɽʄʀ ɺʀɼɸʃɽʅʅʗ 

ɺʆɼʅʖ 

ɺ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸɽʉ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʽʡʥʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʶ 

ʽ ʫʧʨʘʚʣʽʥʥʷ. ɺʥʘʩʣʽʜʦʢ ʚʘʞʢʠʭ ʘʚʘʨʽʡ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʥʦʚʽ ʚʠʤʦʛʠ ʜʦ ʙʝʟʧʝʢʠ. 

ɸʚʘʨʽʷ, ʷʢʘ ʩʪʘʣʘʩʷ ʚʥʘʩʣʽʜʦʢ ʟʝʤʣʝʪʨʫʩʫ ʽ ʮʫʥʘʤʽ ʥʘ ʌʫʢʫʩʽʤʘ-1 ʚ ʗʧʦʥʽʾ (11 ʙʝʨʝʟʥʷ 2011 

ʨʦʢʫ) , ʩʧʨʠʯʠʥʠʣʘ ʟʫʧʠʥʢʫ ʝʥʝʨʛʦʙʣʦʢʫ ʽ ʧʦʨʫʰʝʥʥʷ ʧʦʜʘʯʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʷʢʦʾ ʚʠʡʰʣʘ ʟ ʣʘʜʫ ʩʠʩʪʝʤʘ ʦʭʦʣʦʜʞʝʥʥʷ ʨʝʘʢʪʦʨʘ, ʚʽʜʙʫʚʩʷ ʤʠʪʪʻʚʠʡ ʨʽʩʪ ʪʠʩʢʫ ʽ 

ʪʝʤʧʝʨʘʪʫʨʠ. ɯʟ-ʟʘ ʩʢʠʜʫ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʧʘʨʫ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʚʦʜʝʥʴ, ʩʪʘʚʩʷ ʚʠʙʫʭ. ʎʝ 

ʩʧʨʠʯʠʥʝʥʦ ʪʠʤ, ʱʦ ʚʦʜʝʥʴ, ʷʢʠʡ ʫʪʚʦʨʠʚʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʚʘʨʽʾ ʽ ʥʘʜʽʡʰʦʚ ʚ ʛʝʨʤʝʪʠʯʥʫ 

ʦʙʦʣʦʥʢʫ (ɻʆ), ʩʪʘʥʦʚʠʪʴ ʩʝʨʡʦʟʥʫ ʥʝʙʝʟʧʝʢʫ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʽ ʮʽʣʽʩʥʦʩʪʽ. 

ʆʜʠʥ ʽʟ ʤʦʞʣʠʚʠʭ ʩʧʦʩʦʙʽʚ ʙʦʨʦʪʴʙʠ ʟ ʚʦʜʥʝʚʦʶ ʥʝʙʝʟʧʝʢʦʶ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚ ɻʆ 

ɸɽʉ ʧʘʩʠʚʥʠʭ ʨʝʢʦʤʙʽʥʘʪʦʨʽʚ (ʜʦʧʘʣʶʚʘʯʽʚ) ʚʦʜʥʶ ʈɺʂ. ɺʦʥʠ ʧʦʩʪʘʚʣʷʶʪʴʩʷ ʜʣʷ 

ʨʝʘʢʪʦʨʽʚ ʟ ʚʦʜʦʶ ʧʽʜ ʪʠʩʢʦʤ. ɸ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʠʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ, ʷʢʽ ʧʦʯʠʥʘʶʪʴ ʜʽʷʪʠ ʧʨʠ ʫʪʚʦʨʝʥʽ ʚ ʧʨʠʤʽʱʝʥʥʽ 

ʧʽʜʚʠʱʝʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʦʜʥʶ ʽ ʧʨʦʜʦʚʞʫʻ ʧʨʘʮʶʚʘʪʠ, ʧʦʢʠ ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʝ ʟʥʠʟʠʪʴʩʷ 

ʜʦ ʙʝʟʧʝʯʥʦʛʦ ʟʥʘʯʝʥʥʷ.  

ʆʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʈɺʂ ʻ: 

1) ʩʘʤʦʟʘʧʫʩʢʥʘ ʧʘʩʠʚʥʘ ʩʠʩʪʝʤʘ;  

2) ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʧʘʨʦʛʘʟʦʚʦʾ ʩʫʤʽʰʽ;  

3) ʝʬʝʢʪʠʚʥʽʩʪʴ ʈɺʂ ʨʦʩʪʝ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ. 

ʊʘʢʽ ʧʦʩʪʘʚʢʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʝʥʝʨʛʦʙʣʦʢʽʚ ɺɺɽʈ ʟ ʧʦʪʫʞʥʽʩʪʶ 1000 ʄɺʪ. ʎʝʡ 

ʧʨʦʝʢʪ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʍɸɽʉ-2 ʽ ʈɸɽʉ-4. 

ʉʠʩʪʝʤʘ ʚʠʜʘʣʝʥʥʷ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʢʘʪʘʣʽʪʠʯʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʚʦʜʥʶ ʚ ʛʘʟʦʚʽʡ 

ʩʫʤʽʰʽ, ʷʢʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʨʝʘʢʮʽʾ ʦʪʨʠʤʘʥʥʷ ʚʦʜʠ ʟ ʢʠʩʥʶ ʽ ʚʦʜʥʶ, ʧʨʠ ʮʴʦʤʫ ʫʪʚʦʨʶʻʪʴʩʷ 

ʚʦʜʷʥʘ ʧʘʨʘ ʽ ʪʝʧʣʦ. ɺʠʜʽʣʝʥʥʷ ʪʝʧʣʘ ʧʨʠ ʮʽʡ ʨʝʘʢʮʽʾ ʟʤʝʥʰʫʻ ʱʽʣʴʥʽʩʪʴ ʛʘʟʫ ʚ ʥʠʞʥʽʡ 

ʯʘʩʪʠʥʽ ʨʝʢʦʤʙʽʥʘʪʦʨʘ ʽ ʩʪʠʤʫʣʶʻ ʢʦʥʚʝʢʮʽʶ, ʪʘʢʠʤ ʯʠʥʦʤ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʥʘʜʭʦʜʞʝʥʥʷ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʜʥʶ ʥʘ ʢʘʪʘʣʽʟʘʪʦʨ ʽ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ. ʂʘʪʘʣʽʪʠʯʥʝ 

ʧʦʢʨʠʪʪʷ ʛʽʜʨʦʬʦʙʥʝ ʽ ʪʝʨʤʦʩʪʽʡʢʝ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʡʦʛʦ ʜʦʚʛʫ ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ. 

ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʻ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʦʜʥʶ (ʉʂʂɺ). ʆʩʥʦʚʥʠʤʠ 

ʬʫʥʢʮʽʷʤʠ ʻ: ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʝʧʝʨʝʨʚʥʠʡ ʢʦʥʪʨʦʣʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʦʜʥʶ ʫ ʚʩʽʭ ʨʝʞʠʤʘʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ɸɽʉ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʝʧʝʨʝʨʚʥʠʡ ʢʦʥʪʨʦʣʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʦʜʥʶ ʽ ʢʠʩʥʶ ʚ 

ʫʤʦʚʘʭ ʟʘʧʨʦʝʢʪʥʦʾ ʘʚʘʨʽʾ. 

ʇʨʠ ʥʦʨʤʘʣʴʥʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸɽʉ ʦʙôʻʤʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʦʜʥʶ ʚ ʧʨʠʤʽʱʝʥʥʷʭ ɻʆ 

ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 0,2% - 0,3%. ɼʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʢʦʥʘʥʥʷ ʩʠʩʪʝʤʦʶ ʟʘʜʘʥʠʭ 

ʬʫʥʢʮʽʡ ʚʨʘʭʦʚʫʻʪʴʩʷ, ʱʦ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʥʘʜʭʦʜʞʝʥʥʶ ʚʦʜʥʶ ʚʽʜ ʫʩʽʭ ʜʞʝʨʝʣ 

ʧʨʦʪʷʛʦʤ ʘʚʘʨʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʝ ʙʫʜʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 0,5% ʧʨʠ ʥʘʷʚʥʦʩʪʽ 3-4 

ʧʘʩʠʚʥʠʭ ʨʝʢʦʤʙʽʥʘʪʦʨʽʚ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. K. ʄʘʨʯʠʥʢʦʚʩʢʘ. ñʇʘʩʩʠʚʥʳʡ ʘʚʪʦʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʨʝʢʦʤʙʠʥʘʪʦʨò, ʆʧʠʩʘʥʠʝ 
ʠʟʜʝʣʠʷ, 00-68460-250-002, ʩʝʥʪʷʙʨʴ 2006.  

2.  çʀʥʩʪʨʫʢʮʠʷ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʉʠʩʪʝʤʘ ʜʦʞʠʛʘʥʠʷ ʚʦʜʦʨʦʜʘ. 121-3-25-ʕ-ʈʎ-2è, 

ʆʇ ʈɸʕʉ, 2015 ʛʦʜ 
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ʉʪʫʜʝʥʪ 4 ʢʫʨʩʫ, ʛʨ. ʊʗ-22 ɼʝʤʠʜʶʢ ɺ.ɻ. 

ɼʦʮ., ʢ.ʪ.ʥ. ʈʦʛʘʯʦʚ ɺ.ɸ. 

ɸʅɸʃɯɿ ɺʀʂʆʈʀʉʊɸʅʅʗ ʇɸʃʀɺɸ WESTɯNGHOUSE ʋ ʈɽɸʂʊʆʈʅʀʍ 

ʋʉʊɸʅʆɺʂɸʍ ɺɺɽʈ-1000 

ɺʠʨʦʙʥʠʮʪʚʦ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʝʧʣʦʚʦʶ ʛʝʥʝʨʘʮʽʻʶ (ʊɽʉ ʪʘ ʊɽʎ) ʚ ʋʢʨʘʾʥʽ 

ʦʙʤʝʞʝʥʦ ʥʝʜʦʩʪʘʪʥʽʤʠ ʚʣʘʩʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʚʫʛʽʣʣʷ ʽ ʩʢʣʘʜʥʦʱʘʤʠ ʡʦʛʦ ʧʦʩʪʘʯʘʥʴ, ʘ 

ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʘ ʤʘʻ ʥʝʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ. ʊʦʤʫ ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʝʥʝʨʛʦʚʠʨʦʙʥʠʮʪʚʘ 

ʢʨʘʾʥʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʘʪʦʤʥʠʤʠ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʤʠ. ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʜʘʯ 

ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʫʢʨʘʾʥʩʴʢʠʭ ɸɽʉ ʩʪʘʣʘ 

ʜʠʚʝʨʩʠʬʽʢʘʮʽʷ ʧʦʩʪʘʯʘʥʴ ʩʚʽʞʦʛʦ ʷʜʝʨʥʦʛʦ ʧʘʣʠʚʘ. 

ɿʘʚʘʥʪʘʞʝʥʥʷ ʘʢʪʠʚʥʠʭ ʟʦʥ ʧʘʣʠʚʦʤ ʨʽʟʥʠʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʩʪʘʣʦ ʥʦʨʤʘʣʴʥʦʶ 

ʧʨʘʢʪʠʢʦʶ ʚ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ. ʎʴʦʤʫ ʻ ʨʷʜ ʧʨʠʯʠʥ: 

 ʧʦʩʪʘʯʘʣʴʥʠʢ ʽ ʚʠʨʦʙʥʠʢ ʧʘʣʠʚʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ ʫʤʦʚʘʭ ʚʽʜʢʨʠʪʦʛʦ ʢʦʥʢʫʨʩʫ; 

 ʧʦʩʪʘʯʘʣʴʥʠʢ ʧʦʩʪʽʡʥʦ ʩʪʠʤʫʣʶʻʪʴʩʷ ʜʣʷ ʧʦʢʨʘʱʝʥʴ ʧʘʣʠʚʘ; 

 ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʛʦʨʷʶʯʠʭ ʧʦʛʣʠʥʘʯʽʚ ʧʦʩʪʽʡʥʦ ʦʧʪʠʤʽʟʫʻʪʴʩʷ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ 

ʪʨʠʚʘʣʦʩʪʽ ʮʠʢʣʫ [1]. 

ʄʝʪʦʜʦʣʦʛʽʶ ʘʥʘʣʽʟʫ ʟʤʽʰʘʥʠʭ ʟʘʚʘʥʪʘʞʝʥʴ ʷʜʝʨʥʦʛʦ ʧʘʣʠʚʘ ʨʦʟʨʦʙʠʣʘ 

ʘʤʝʨʠʢʘʥʩʴʢʘ ʢʦʤʧʘʥʽʷ ñWestinghouseò ʜʣʷ ʨʝʘʢʪʦʨʽʚ ʟ ʚʦʜʦʶ ʧʽʜ ʪʠʩʢʦʤ (ɺɺɽʈ ʘʙʦ 

PWR).  ɸʥʘʣʽʟ ʟʤʽʰʘʥʠʭ ɸʢɿ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʟʤʽʥʫ ʧʘʨʘʤʝʪʨʽʚ ʨʝʘʢʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ ʷʢ 

ʧʨʠ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʪʘʢ ʽ ʧʨʠ ʘʚʘʨʽʷʭ ʪʘ ʧʦʨʫʰʝʥʥʷʭ ʥʦʨʤʘʣʴʥʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ.  

ʇʘʣʠʚʦ Westinghouse, ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ɸɽʉ ʋʢʨʘʾʥʠ ʤʘʻ ʙʽʣʴʰʫ 

ʫʨʘʥʦʻʤʢʽʩʪʴ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʦʩʽʡʩʴʢʠʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʪʘʢʫ ʞ ʛʣʠʙʠʥʫ ʚʠʛʦʨʘʥʥʷ ʧʨʠ 

ʤʝʥʰʦʤʫ ʟʙʘʛʘʯʝʥʥʽ ʧʦ ʋʨʘʥʫ-235 (ʙʣʠʟʴʢʦ 3,8%), ʷʢʘ ʜʦʩʷʛʘʻʪʴʩʷ ʨʦʩʽʡʩʴʢʠʤ ʧʘʣʠʚʦʤ ʟ 

ʙʽʣʴʰʠʤ ʟʙʘʛʘʯʝʥʥʷʤ (ʙʣʠʟʴʢʦ 4,4 %). ʎʝ ʩʫʪʪʻʚʦ ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʠ ʥʘ ʟʙʘʛʘʯʝʥʥʷ ʧʨʠ 

ʦʜʥʘʢʦʚʽʡ ʟ ʧʘʣʠʚʦʤ ʊɺɿɸ ʛʣʠʙʠʥʽ ʚʠʛʦʨʘʥʥʷ, ʘ ʪʘʢʦʞ ʟʘʣʠʰʘʻ ʚʝʣʠʢʠʡ ʟʘʧʘʩ ʥʘ 

ʟʙʽʣʴʰʝʥʥʷ ʛʣʠʙʠʥʠ ʚʠʛʦʨʘʥʥʷ ʰʣʷʭʦʤ ʧʽʜʚʠʱʝʥʥʷ ʟʙʘʛʘʯʝʥʥʷ (ʜʦ 5%) ʙʝʟ ʚʥʝʩʝʥʥʷ ʟʤʽʥ 

ʚ ʢʦʥʩʪʨʫʢʮʽʶ ʧʘʣʠʚʥʦʾ ʟʙʽʨʢʠ. 

 Westinghouse ʪʘʢʦʞ ʟʘʩʪʦʩʫʚʘʚ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʧʦʯʠʥʘʻʪʴʩʷ ʚʽʜ ʮʝʥʪʨʫ ʘʢʪʠʚʥʦʾ 

ʟʦʥʠ,  ̔ʩʪʘʙʽʣʽʟʫʚʘʚ ʟʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʩʪʘ ʫ ʬʦʨʤʽ ʪʨʝʥʦʛʠ ʚʽʜ ʮʝʥʪʨʫ ʜʦ 

ʢʦʞʫʭʘ ɸʢɿ. ɹʫʣʠ ʪʘʢʦʞ ʨʦʟʨʦʙʣʝʥʽ ʤʦʜʝʣʴʥʽ ʧʨʠʩʪʨʦʾ ʟ ʛʣʘʜʢʦʶ ʧʦʚʝʨʭʥʝʶ  ̔

ʥʘʧʨʘʚʣʷʶʯʽ ʜʣʷ ʚʝʨʭʥʴʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʧʦʣʝʛʰʫʶʪʴ ʟʘʚʘʥʪʘʞʝʥʥʷ ʊɺɿ ʫ 

ʚʩʪʘʥʦʚʣʝʥʽ ʜʽʣʷʥʢʠ ʘʢʪʠʚʥʦʾ ʟʦʥʠ. ʋ ʢʦʥʩʪʨʫʢʮʽʶ ʫʜʦʩʢʦʥʘʣʝʥʠʭ ʊɺɿ ʙʫʣʠ ʚʥʝʩʝʥʽ ʟʤʽʥʠ, 

ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʙʽʣʴʰʠʪʠ ʙʽʯʥʫ ʤʽʮʥʽʩʪʴ ʛʨʘʪ  ̔ʤʽʥʽʤʽʟʫʚʘʪʠ ʨʠʟʠʢ ʤʝʭʘʥʽʯʥʦʛʦ ʢʦʥʪʘʢʪʫ 

ʪʝʧʣʦʚʠʜʽʣʷʶʯʠʭ ʩʢʣʘʜʦʢ.ʂʦʤʧʘʥʽʷ Westinghouse ʜʣʷ ʧʦʩʠʣʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦʾ 

ʥʝʞʦʨʩʪʢʦʩʪʽ ʜʦʜʘʣʘ ʧʦʪʦʚʱʝʥʥʷ ʥʘ ʢʦʞʥʽʡ ʨʝʰʽʪʮʽ (ʚʥʠʟʫ) [2]. 

ʂʨʽʤ ʪʦʛʦ, ʧʘʣʠʚʦ Westinghouse ʧʦʟʠʮʽʦʥʫʻʪʴʩʷ ʷʢ ʤʘʥʝʚʨʝʥʝ, ʦʩʢʽʣʴʢʠ ʥʝ ʤʘʻ 

ʦʙʤʝʞʝʥʴ ʥʘ ʢʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ ʟʤʽʥʠ ʧʦʪʫʞʥʦʩʪʽ, ʷʢʘ ʟʤʝʥʰʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʽʡʩʴʢʦʛʦ 

ʧʘʣʠʚʘ ʚ ʨʝʞʠʤʘʭ ʜʦʙʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʝʥʝʨʛʦʩʠʩʪʝʤʠ. ɺʠʩʦʢʘ ʥʘʜʽʡʥʽʩʪʴ 

ʊɺɿ Westinghouse, ʟʦʢʨʝʤʘ ʷʢ ʤʘʥʝʚʨʝʥʦʛʦ ʧʘʣʠʚʘ, ʧʽʜʪʚʝʨʜʞʝʥʘ ʙʘʛʘʪʦʣʽʪʥʽʤ ʜʦʩʚʽʜʦʤ 

ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʨʫʙʽʞʥʠʤʠ ɸɽʉ.  

ɺ ʨʦʙʦʪʽ ʧʦʢʘʟʘʥʦ ʜʦʩʚʽʜ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʢʨʠʪʝʨʽʾʚ ʙʝʟʧʝʢʠ ʟʤʽʰʘʥʠʭ ɸʢɿ ʚ ʋʢʨʘʾʥʽ, 

ɹʝʣʴʛʽʾ, ʌʨʘʥʮʽʾ, ʐʚʝʮʽʾ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʘ Westinghouse 

ʫ ʨʝʘʢʪʦʨʥʠʭ ʫʩʪʘʥʦʚʢʘʭ ʪʠʧʫ ɺɺɽʈ-1000.  

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. http://www.westinghousenuclear.com/About/News/ 

2. http://www.niss.gov.ua/articles/1735/ 
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ʉʪʫʜʝʥʪ 4 ʢʫʨʩʫ, ʛʨ. ʊʗ-22 ɼʫʜʘʨ ɯ.ʖ. 

ɺʠʢʣ., ʢ.ʪ.ʥ. ɹʽʙʽʢ ʊ.ɺ. 

ʈɽɸʂʊʆʈʅɸ ʋʉʊɸʅʆɺʂɸ ɺɺɽʈ-1000. ɿɹɯʃʔʐɽʅʅʗ ʂʆɽʌɯʎɯɭʅʊʋ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɺʉʊɸʅʆɺʃɽʅʆɰ ʇʆʊʋɾʅʆʉʊɯ ɿɸ ʈɸʍʋʅʆʂ 

ʆʇʊʀʄɯɿɸʎɯɰ ʇʇʈ 

ɺ ʙʘʛʘʪʴʦʭ ʢʨʘʥʘʭ ʩʚʽʪʫ ʚʝʜʝʪʴʩʷ ʽʥʪʝʥʩʠʚʥʘ ʨʦʙʦʪʘ ʟʘ ʧʽʜʚʠʱʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. ɺ ʥʘʰ ʯʘʩ ʮʝ ʜʫʞʝ ʘʢʪʫʘʣʴʥʦ, ʘʜʞʝ ʚ ʩʚʽʪʽ ʧʘʥʫʻ 

ʪʝʥʜʝʥʮʽʷ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʢʠ ʫ ʩʬʝʨʽ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʘ ʪʘʢʦʞ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. 

ɿʛʽʜʥʦ ʟ ɽʥʝʨʛʝʪʠʯʥʦʶ ʩʪʨʘʪʝʛʽʻʶ ʋʢʨʘʾʥʠ, ʦʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʟʘʜʘʯ ʻ ʧʽʜʚʠʱʝʥʥʷ 

ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸɽʉ, ʟʦʢʨʝʤʘ, ʰʣʷʭʦʤ ʟʘʤʽʥʠ ʧʝʚʥʦʛʦ ʟʘʩʪʘʨʽʣʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʨʝʘʣʽʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʨʝʤʦʥʪʽʚ, 

ʟʙʽʣʴʰʝʥʥʷ ʤʽʞʨʝʤʦʥʪʥʠʭ ʽʥʪʝʨʚʘʣʽʚ, ʧʝʨʝʭʦʜʫ ʥʘ ʨʦʙʦʪʫ ʟ ʧʽʜʚʠʱʝʥʦʶ ʧʦʪʫʞʥʽʩʪʶ, 

ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ɸɽʉ. 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 5 ʨʦʢʽʚ ʯʘʩʪʢʘ ɸɽʉ ʩʢʣʘʜʘʣʘ 47-48% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʋʢʨʘʾʥʽ, ʩʝʨʝʜʥʽʡ ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʝʥʝʨʛʦʙʣʦʢʽʚ ɸɽʉ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 2010 ʨʦʢʫ ʩʪʘʥʦʚʠʚ 73,6%[1]. 

ɺ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʤʦʞʣʠʚʽ ʰʣʷʭʠ ʱʦʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʩʪʨʦʢʽʚ ʧʣʘʥʦʚʦ 

ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʟʘ ʫʤʦʚʠ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸɽʉ. ʆʯʝʚʠʜʥʦ ʱʦ ʟʽ 

ʟʤʝʥʰʝʥʥʷʤ ʪʨʠʚʘʣʦʩʪʽ ʧʣʘʥʦʚʦ ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʟʨʦʩʪʝ ʢʦʝʬʽʮʽʻʥʪ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. 

ɺ ʭʦʜʽ ʨʦʙʦʪʠ ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʪʘ ʜʦʩʣʽʜʞʝʥʥʽ ʚʞʝ ʽʩʥʫʶʯʽ ʛʘʣʫʟʝʚʽ ʪʝʭʥʽʯʥʽ 

ʨʽʰʝʥʥʷ, ʟʦʢʨʝʤʘ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʧʦ ʩʢʦʨʦʯʝʥʥʶ ʚʠʧʨʦʙʫʚʘʥʴ ʩʠʩʪʝʤʠ ʛʝʨʤʝʪʠʯʥʦʛʦ 

ʦʛʦʨʦʜʞʝʥʥʷ.  

ʇʽʜ ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʨʦʟʫʤʽʶʪʴ ʨʝʛʣʘʤʝʥʪʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʧʦʚʥʦʛʦ ʦʙôʻʤʫ ʩʠʩʪʝʤʠ ʛʝʨʤʝʪʠʯʥʦʛʦ ʦʛʦʨʦʜʞʝʥʥʷ 

ʚʘʢʫʫʤʫʚʘʥʥʷʤ ʽ ʟʥʠʞʝʥʠʤ ʥʘʜʣʠʰʢʦʚʠʤ ʪʠʩʢʦʤ.  

ʇʽʜ ʩʢʦʨʦʯʝʥʥʷʤ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʩʠʩʪʝʤʠ ʛʝʨʤʝʪʠʯʥʦʛʦ 

ʦʛʦʨʦʜʞʝʥʥʷ ʨʦʟʫʤʽʶʪʴ ʨʝʛʣʘʤʝʥʪʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ 

ʧʦʚʥʦʛʦ ʦʙôʻʤʫ ʩʠʩʪʝʤʠ ʛʝʨʤʝʪʠʯʥʦʛʦ ʦʛʦʨʦʜʞʝʥʥʷ ʪʽʣʴʢʠ ʚʘʢʫʫʤʫʚʘʥʥʷʤ ʟ ʚʠʢʣʶʯʝʥʥʷʤ 

ʝʪʘʧʫ ʚʠʧʨʦʙʫʚʘʥʴ ʟʽ ʟʥʠʞʝʥʠʤ ʥʘʜʣʠʰʢʦʚʠʤ ʪʠʩʢʦʤ.  

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʩʢʦʨʦʯʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʩʠʩʪʝʤʠ 

ʛʝʨʤʝʪʠʯʥʦʛʦ ʦʛʦʨʦʜʞʝʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʪʘ ʷʢʽʩʥʦʤʫ ʘʥʘʣʽʟʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ ʽʥʰʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʜʘʥʠʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ: 

 ʟʥʘʯʝʥʥʷ ʚʠʪʦʢʫ(% ʚʽʜ ʤʘʩʠ ʧʘʨʦʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ ʟʦʥʠ ʣʦʢʘʣʽʟʘʮʽʾ ʘʚʘʨʽʾ ʟʘ ʜʦʙʫ) 

 ʥ

ʘʷʚʥʽʩʪʴ ʢʨʠʪʠʯʥʠʭ ʜʝʬʝʢʪʽʚ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ 

 ʜʘʥʽ ʧʨʦ ʧʨʦʚʝʜʝʥʽ ʨʦʙʦʪʠ ʧʦ ʨʝʤʦʥʪʫ ʩʪʘʣʴʥʦʛʦ ʦʙʣʠʮʶʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʛʝʨʤʝʪʠʯʥʦʛʦ ʦʛʦʨʦʜʞʝʥʥʷ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʚʘʨʶʚʘʥʥʷ[2]. 

ʉʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʟʠʪʠʚʥʦ ʧʦʟʥʘʯʠʪʴʩʷ ʥʘ ʩʪʨʦʢʘʭ ʧʣʘʥʦʚʦ 

ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʧʨʠʥʝʩʝ ʩʫʪʪʻʚʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʧʨʠʙʫʪʦʢ.  

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ɽʥʝʨʛʝʪʠʯʥʘʩʪʨʘʪʝʛʽʷʋʢʨʘʾʥʠʥʘ ʧʝʨʽʦʜ ʜʦ 2035 ʨʦʢʫ ï ʂʠʾʚ, 2015. 

2. ʉʪʘʥʜʘʨʪ ʧʽʜʧʨʠʻʤʩʪʚʘ ʉʊʇ 0.05.054-2005 
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ʄʘʛʽʩʪʨ 6 ʢʫʨʩʫ, ʛʨ. ʊʗ-41ʤ ɭʚʣʘʭʦʚʠʯ ɻ.ʖ. 

ɼʦʮ., ʢ.ʪ.ʥ. ʂʦʥʴʰʠʥ ɺ.ɯ. 

ʈʆɿʈɸʍʋʅʆʂ ʈɸɼɯɸʎɯʁʅʆɻʆ ʈʆɿʇʋʍɸʅʅʗ ɺʀɻʆʈʆɼʂʀ ʈɽɸʂʊʆʈɸ 

ɽʅɽʈɻʆɹʃʆʂʋ ˉ1 ʖʋɸɽʉ 

ɺʠʛʦʨʦʜʢʘ ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ ɺɺɽʈ-1000 ʩʭʠʣʴʥʘ ʜʦ ʚʠʩʦʢʠʭ ʜʦʟ ʨʘʜʽʘʮʽʡʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʷʢʝ ʚʠʢʣʠʢʘʻ ʚʠʥʠʢʥʝʥʥʷ ʮʽʣʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʝʬʝʢʪʽʚ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʜʝʛʨʘʜʘʮʽʾ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ. ʆʧʨʦʤʽʥʝʥʥʷ ʥʝ ʪʽʣʴʢʠ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʤʽʥʠ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ ʚʠʛʦʨʦʜʢʠ, ʘʣʝ ʽ ʜʦ ʟʤʽʥʠ ʾʾ ʦʙôʻʤʫ ï 

ʨʦʟʧʫʭʘʥʥʶ. ʇʨʦʮʝʩ ʨʦʟʧʫʭʘʥʥʷ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʘʜʽʘʮʽʡʥʦʾ ʜʦʟʠ, ʪʝʤʧʝʨʘʪʫʨʠ 

ʦʧʨʦʤʽʥʝʥʥʷ ʽ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʨʦʟʧʫʭʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʥʘʧʨʫʞʝʥʴ ʽ ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ. 

ʆʮʽʥʢʘ ʨʘʜʽʘʮʽʡʥʦʛʦ ʨʦʟʧʫʭʘʥʥʷ ʚʠʢʦʥʘʥʘ ʚ ʪʨʠ ʝʪʘʧʠ: 

1) ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʢʦʞʥʦʤʫ ʝʣʝʤʝʥʪʽ 

ʤʦʜʝʣʽ ʚʠʛʦʨʦʜʢʠ, ʜʣʷ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʩʪʘʥʫ - ʝʢʩʧʣʫʘʪʘʮʽʷ ʨʝʘʢʪʦʨʘ ʥʘ ʧʦʚʥʽʡ ʧʦʪʫʞʥʦʩʪʽ 

(ʅɽ); 

2) ʘʥʘʣʽʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʦʙ'ʻʤʥʠʭ ʜʝʬʦʨʤʘʮʽʡ (ʪʦʙʪʦ ʨʘʜʽʘʮʽʡʥʦʛʦ ʨʦʟʧʫʭʘʥʥʷ), 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʠʟʥʘʯʝʥʦʾ ʥʘ ʧʦʧʝʨʝʜʥʴʦʤʫ ʝʪʘʧʽ, ʽ ʚʝʣʠʯʠʥʫ 

ʟ.ʥ.ʘ. (ʟʤʽʱʝʥʥʷ ʥʘ ʘʪʦʤ); 

3) ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʤʝʭʘʥʽʢʠ (ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʦʾ) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʤʽʥʠ ʬʦʨʤʠ 

ʚʠʛʦʨʦʜʢʠ. 

ɺʩʽ ʨʦʟʨʘʭʫʥʢʠ ʙʫʜʠ ʟʨʦʙʣʝʥʽ ʜʣʷ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʈʋ 25, 40 ʪʘ 60 ʨʦʢʽʚ. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʚʠʢʦʥʘʥʦ ʨʦʟʨʘʭʫʥʦʢ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʟʘ 

ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʝʘʢʪʦʨʘ ʥʘ ʧʦʚʥʽʡ ʧʦʪʫʞʥʦʩʪʽ. ʈʦʟʨʘʭʫʥʦʢ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʨʽʰʝʥʥʷ 

ʩʪʘʮʽʦʥʘʨʥʦʾ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʟʘʜʘʯʽ ʟ ʚʥʫʪʨʽʰʥʽʤʠ ʜʞʝʨʝʣʘʤʠ ʪʝʧʣʦʪʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʨʘʜʽʘʮʽʡʥʠʤ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʝʘʢʪʦʨʘ ʥʘ ʧʦʚʥʽʡ ʧʦʪʫʞʥʦʩʪʽ (ʅɽ), ʽ ʟ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʦʩʪʽʡʥʠʤʠ ʚ ʯʘʩʽ ʛʨʘʥʠʯʥʠʤʠ ʫʤʦʚʘʤʠ. ʈʦʟʨʘʭʫʥʦʢ ʙʫʚ ʚʠʢʦʥʘʥʠʡ ʥʘ 

ʪʨʠʚʠʤʽʨʥʽʡ ʤʦʜʝʣʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʚ 

ʘʥʘʣʽʪʠʯʥʦʤʫ ʨʦʟʨʘʭʫʥʢʫ ʦʙ'ʻʤʥʠʭ ʜʝʬʦʨʤʘʮʽʡ, c ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʩʪʫʧʥʦʾ ʬʦʨʤʫʣʠ [1]: 

485)2),-5(T-exp(-29,10 67) - 0,1T + 0,55(ʌ = V/V    (1) 

ʜʝ ȹV/V ï ʚʽʜʥʦʩʥʝ ʨʘʜʽʘʮʽʡʥʝ ʨʦʟʧʫʭʘʥʥʷ, [%],  

ʌ ï ʧʦʰʢʦʜʞʫʶʯʘ ʜʦʟʘ, [ʟ.ʥ.ʘ.],  

ʊ ï ʪʝʤʧʝʨʘʪʫʨʘ ʦʧʨʦʤʽʥʝʥʥʷ, [ÁC]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʢʦʥʘʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

1) ʤʘʢʩʠʤʘʣʴʥʝ ʨʘʜʽʘʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʚʠʛʦʨʦʜʢʠ (ʚ ʥʘʧʨʷʤʢʫ ʾʾ ʮʝʥʪʨʫ) ʜʣʷ 60 

ʨʦʢʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦʩʷʛʘʻ ʟʥʘʯʝʥʥʷ 1,6 ʤʤ ʽ ʥʝ ʧʝʨʝʚʠʱʫʻ ʚʝʣʠʯʠʥʫ ʟʘʟʦʨʫ ʤʽʞ 

ʚʠʛʦʨʦʜʢʦʶ ʽ ʊɺɿ, ʷʢʠʡ ʜʦʨʽʚʥʶʻ 5 ʤʤ [2]; 

2) ʤʘʢʩʠʤʘʣʴʥʝ ʨʘʜʽʘʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʚʠʛʦʨʦʜʢʠ (ʚ ʥʘʧʨʷʤʢʫ, ʧʨʦʪʠʣʝʞʥʦʤʫ ʾʾ 

ʮʝʥʪʨʫ) ʜʣʷ 60 ʨʦʢʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦʩʷʛʘʻ ʟʥʘʯʝʥʥʷ 1,2 ʤʤ ʽ ʥʝ ʧʝʨʝʚʠʱʫʻ ʚʝʣʠʯʠʥʫ ʟʘʟʦʨʫ 

ʤʽʞ ʚʠʛʦʨʦʜʢʫ ʽ ʰʘʭʪʦʶ, ʷʢʠʡ ʜʦʨʽʚʥʶʻ 2,5 ʤʤ [2]; 

3) ʜʣʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ 25, 40 ʽ 60 ʨʦʢʽʚ ʨʘʜʽʘʮʽʡʥʝ ʨʦʟʧʫʭʘʥʥʷ ʜʦʩʷʛʘʻ ʧʨʠʡʥʷʪʥʠʭ 

ʟʥʘʯʝʥʴ ï 0,4%, 2,1% ʽ 4,6% ʚʽʜʧʦʚʽʜʥʦ. 

 

ʇʝʨʝʣʽʢʧʦʩʠʣʘʥʴ: 

1. The strength of the main equipment and piping VVER Reactors / N.V.Shary 

,V.P.Semishkin , V.A.Piminov , Yu.G.Dragunov ï M .: IzdAT 2004, Moscow 

2. ˉ23/3812.3.12.1-4 ɹʘʟʘ ʜʘʥʥʳʭʷʜʝʨʥʦʡʧʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʩ ʨʝʘʢʪʦʨʦʤ 

ɺɺʕʈ-1000/302. 
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ʄʘʛʽʩʪʨ 6 ʢʫʨʩʫ, ʛʨ. ʊʗ-41ʤ ɯʚʘʥʶʢ ʆ.ɺ. 

ʇʨʦʬ., ʜ.ʪ.ʥ. ʅʦʩʦʚʩʴʢʠʡ ɸ.ɺ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʋʇʈɸɺʃɯʅʅʗ  ɸɺɸʈɯɭʖ ɿ ʊɽʏɽʖ ʊɽʇʃʆʅʆʉɯʗ ɯɿ 

ʇɽʈʐʆɻʆ ɺ ɼʈʋɻʀʁ ʂʆʅʊʋʈ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʈʂ ʉɸʆɿ ɺʊ 

ʆʩʥʦʚʥʠʤʠ ʩʫʯʘʩʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʜʽʶʯʠʭ ʝʥʝʨʛʦʙʣʦʢʽʚ ɸɽʉ 

ʟ ɺɺɽʈ ʻ ʤʦʜʝʨʥʽʟʘʮʽʷ ʩʠʩʪʝʤ ʚʘʞʣʠʚʠʭ ʜʣʷ ʙʝʟʧʝʢʠ, ʘ ʪʘʢʦʞ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ 

ʟʘʧʨʦʝʢʪʥʠʤʠ ʽ ʚʘʞʢʠʤʠ ʘʚʘʨʽʷʤʠ. ʆʜʥʽʻʶ ʽʟ ʪʘʢʠʭ ʘʚʘʨʽʡ ʻ ñʊʝʯʘ ʪʝʧʣʦʥʦʩʽʷ ʽʟ ʧʝʨʰʦʛʦ 

ʢʦʥʪʫʨʫ ʚ ʜʨʫʛʠʡò. 

ʋ ʟʚ'ʷʟʢʫ ʽʟ ʰʚʠʜʢʠʤ ʧʨʦʪʽʢʘʥʥʷʤ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠ ʪʝʯʘʭ ʪʝʧʣʦʥʦʩʽʷ ʽʟ 

ʧʝʨʰʦʛʦ ʢʦʥʪʫʨʫ ʚ ʜʨʫʛʠʡ (ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ ɼʫ 40 ʜʦ ɼʫ100 ʤʤ), ʘ ʪʘʢʦʞ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

ʩʪʨʝʩʫ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʧʝʨʩʦʥʘʣ (ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʪʠʩʢʽʚ 

ʧʝʨʰʦʛʦ ʢʦʥʪʫʨʫ, ʘʚʘʨʽʡʥʦʛʦ ʪʘ ʥʝʘʚʘʨʽʡʥʠʭ ʇɻ, ʨʽʚʥʷ ʚ ʂʊ, ʟʘʧʘʩʫ ʜʦ ʥʘʩʠʯʝʥʥʷ ʧʝʨʰʦʛʦ 

ʢʦʥʪʫʨʫ, ʚʠʪʨʘʪʠ ʚʽʜ ʉɸʆɿ ɺʊ ʽ ʪ.ʜ.) ʧʨʠ ʣʽʢʚʽʜʘʮʽʾ ʮʽʻʾ ʘʚʘʨʽʾ, ʨʝʛʫʣʶʚʘʥʥʷ ʚʠʪʨʘʪʦʶ ʥʘ 

ʥʘʧʦʨʽ ʉɸʆɿ ɺʊ ʚ ʨʫʯʥʫʜʣʷ ʧʽʜʪʨʠʤʢʠ ʟʘʧʘʩʫ ʜʦ ʥʘʩʠʯʝʥʥʷ ʧʝʨʰʦʛʦ ʢʦʥʪʫʨʫ, ʷʢʝ ʥʘ ʮʝʡ 

ʯʘʩ ʨʝʘʣʽʟʦʚʘʥʦ ʚ ʧʨʦʪʠʘʚʘʨʽʡʥʠʭ ʽʥʩʪʨʫʢʮʽʷʭ, ʻ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʩʦʢʦʾ ʽʤʦʚʽʨʥʦʩʪʽ ʧʦʤʠʣʢʠ ʧʝʨʩʦʥʘʣʫ. ʈʝʘʣʽʟʘʮʽʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʚʠʪʨʘʪʦʶ ʥʘ ʥʘʧʦʨʽ ʉɸʆɿ ɺʊ ʜʦʟʚʦʣʠʪʴ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʧʣʠʚ ʣʶʜʩʴʢʦʛʦ 

ʬʘʢʪʦʨʫ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʟʤʝʥʰʠʪʠ ʽʤʦʚʽʨʥʽʩʪʴ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʧʨʠ ʣʽʢʚʽʜʘʮʽʾ ʪʝʯʽ 

ʪʝʧʣʦʥʦʩʽʷ ʽʟ ʧʝʨʰʦʛʦ ʢʦʥʪʫʨʫ ʚ ʜʨʫʛʠʡ [1]. 

ʈʝʘʣʽʟʘʮʽʷ ʨʝʛʫʣʶʚʘʥʥʷ ʚʠʪʨʘʪʠ ʚʽʜ ʥʘʩʦʩʽʚ ʉɸʆɿ ɺʊ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʨʝʛʫʣʶʶʯʠʭ ʢʣʘʧʘʥʽʚ (ʈʂ) ʥʘ ʾʭ ʥʘʧʦʨʽ [2]. 

ɼʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʈʂ ʧʨʠ ʪʝʯʽ ʟ ʧʝʨʰʦʛʦ ʢʦʥʪʫʨʫ ʚ ʜʨʫʛʠʡ ʙʫʣʦ 

ʟʤʦʜʝʣʴʦʚʘʥʦ ʜʚʘ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʝʪʘʧʫ ʧʨʦʪʽʢʘʥʥʷ ʘʚʘʨʽʾ, ʚ ʨʘʤʢʘʭ 

ʦʥʦʚʣʝʥʦʾ ʩʪʨʘʪʝʛʽʾ ʝʥʝʨʛʦʙʣʦʢʫ ˉ3 ʖʋɸɽʉ: 

- ʨʝʞʠʤ ʟʘʧʦʚʥʝʥʥʷ ʂʊ; 

- ʨʝʞʠʤ ʧʽʜʪʨʠʤʘʥʥʷ ʟʘʧʘʩʫ ʜʦ ʥʘʩʠʯʝʥʥʷ. 

ʋ ʜʦʧʦʚʽʜʽ ʙʫʜʫʪʴ ʧʨʝʜʩʪʘʚʣʝʥʽʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʫʧʨʘʚʣʽʥʥʷ ʘʚʘʨʽʻʶ ʟ ʪʝʯʝʶ ʪʝʧʣʦʥʦʩʽʷ 

ʽʟ ʧʝʨʰʦʛʦ ʢʦʥʪʫʨʫ ʚ ʜʨʫʛʠʡ ʟ ʨʝʛʫʣʶʚʘʥʥʷʤ ʚʠʪʨʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʈʂ ʥʘ ʥʘʧʦʨʽ ʉɸʆɿ 

ɺʊ, ʦʮʽʥʢʘ ʥʝʜʦʣʽʢʽʚ ʪʘ ʧʝʨʝʚʘʛ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 
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ʤʦʥʦʛʨʘʬʠʷ / ɺ.ʀ. ʉʢʘʣʘʟʫʙʦʚ, ɸ.ɸ. ʂʣʶʯʥʠʢʦʚ, ʖ.ɸ. ʂʦʤʘʨʦʚ, ɸ.ɺ. ʐʘʚʣʘʢʦʚ; ʅɸʅ 

ʋʢʨʘʠʥʳ, ʀʥ-ʪ ʧʨʦʙʣʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ɸʕʉ, ï ʏʝʨʥʦʙʳʣʴ (ʂʠʝʚ ʦʙʣ.): ʀʥ-ʪ ʧʨʦʙʣʝʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ɸʕʉ, 2010. ï200 ʩ. 
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ʉʪʫʜʝʥʪ, 4ʢʫʨʩ, ʊʗ-22 ʂʘʡʜʠʢ ɹ.ɺ. 

ɼʦʮ., ʢ.ʪ.ʥ. ʈʦʛʘʯʦʚ ɺ.ɸ. 

ʄɸʂʉʀʄɸʃʔʅɸ ʇʈʆɽʂʊʅɸ ɸɺɸʈɯʗ ɼʃʗ ʈɯɿʅʀʍ ʊʀʇɯɺ ʇɸʃʀɺɸ 

ɽʅɽʈɻʆɹʃʆʂʋ ɺɺɽʈ-440/ɺ-213  

ɼʚʦʩʪʦʨʦʥʥʽʡ ʨʦʟʨʠʚ ʭʦʣʦʜʥʦʾ ʥʠʪʢʠ ʛʦʣʦʚʥʦʛʦ ʮʠʨʢʫʣʷʮʽʡʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʫ 

(ʛʽʣʴʡʦʪʠʥʥʠʡ ʨʦʟʨʠʚ ɻʎʊ ʝʢʚʽʚʘʣʝʥʪʥʠʤ ʜʽʘʤʝʪʨʦʤ 2 500 ʤʤ) ʥʘ ʚʭʦʜʽ ʚ ʨʝʘʢʪʦʨ 

ʷʚʣʷʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦʶ ʧʨʦʝʢʪʥʦʶ ʘʚʘʨʽʻʶ ʜʣʷ ʨʝʘʢʪʦʨʽʚ ʪʠʧʫ ɺɺɽʈ-440. ʁʤʦʚʽʨʥʠʤʠ 

ʧʨʠʯʠʥʘʤʠ ʨʦʟʨʠʚʫ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʭʦʚʘʥʽ ʜʝʬʝʢʪʠ ɻʎʊ ʘʙʦ ʟʚʘʨʥʠʭ ʟ'ʻʜʥʘʥʴ. ɸʚʘʨʽʷ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʝʚʦʜʥʝʥʥʷ ʽ ʦʧʣʘʚʣʝʥʥʷ ʘʢʪʠʚʥʦʾ ʟʦʥʠ ʟ ʚʠʭʦʜʦʤ ʧʘʣʠʚʘ, ʱʦ 

ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʟʘ ʤʝʞʽ ʨʝʘʢʪʦʨʥʦʛʦ ʢʦʥʪʫʨʫ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʥʘʩʣʽʜʢʽʚ 

ʧʦʚ'ʷʟʘʥʦʾ ʟ ʚʪʨʘʪʦʶ ʪʝʧʣʦʥʦʩʽʷ, ʥʝʦʙʭʽʜʥʽ ʝʬʝʢʪʠʚʥʽ ʟʘʩʦʙʠ ʘʚʘʨʽʡʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ. ʎʝ 

ʟʘʚʜʘʥʥʷ ʚʠʨʽʰʫʻʪʴʩʷ ʰʣʷʭʦʤ ʩʧʦʨʫʜʠ ʩʠʩʪʝʤ ʘʚʘʨʽʡʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʘʢʪʠʚʥʦʾ ʟʦʥʠ 

(ʉɸʆɿ), ʷʢʽ ʛʘʨʘʥʪʫʶʪʴ ʫʤʦʚʠ ʟʙʝʨʝʞʝʥʥʷ ʛʝʦʤʝʪʨʽʾ ʘʢʪʠʚʥʦʾ ʟʦʥʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʪʦʢʫ ʥʝ ʜʦʛʨʽʪʦʛʦ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʩʠʯʝʥʥʷ ʪʝʧʣʦʥʦʩʽʷ ʚ ʧʝʨʰʽ 

ʤʦʤʝʥʪʠ ʘʚʘʨʽʾ ʩʫʤʘʨʥʘ ʚʠʪʨʘʪʘ ʟ ʪʝʯʽ ʜʦʩʷʛʘʻ ʟʥʘʯʝʥʥʷ 21,6 ʪ/ʩ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʚ 

ʘʢʪʠʚʥʽʡ ʟʦʥʽ ʨʝʘʢʪʦʨʘ ʚʠʥʠʢʘʻ ʩʪʘʛʥʘʮʽʷ ʽ ʨʦʟʚʦʨʦʪ ʧʦʪʦʢʫ, ʘ ʪʘʢʦʞ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʽʟʢʝ 

ʟʥʠʞʝʥʥʷ ʪʠʩʢʫ ʧʝʨʰʦʛʦ ʢʦʥʪʫʨʫ ʽ ʢʠʧʽʥʥʷ ʪʝʧʣʦʥʦʩʽʷ ʚ ʘʢʪʠʚʥʽʡ ʟʦʥʽ ʨʝʘʢʪʦʨʘ. 

1.  

   ʘ) 

ʧʘʣʠʚʦ 4.38%                                                      ʙ)  ʧʘʣʠʚʦ 4.21% 

ʈʠʩʫʥʦʢ 1 - ʄʘʢʩʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʦʚʥʽʰʥʴʦʾ  ʧʦʚʝʨʭʥʽ ʦʙʦʣʦʥʢʠ ʊɺɽʃ 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʠʧʠʥʝʥʥʷ ʮʠʨʢʫʣʷʮʽʾ ʯʝʨʝʟ ʨʝʘʢʪʦʨ ʥʘ 0,1ʩ ʧʦʯʠʥʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʦʙʦʣʦʥʦʢ ʊɺɽʃ. ɼʣʷ ʧʘʣʠʚʘ ʟʙʘʛʘʯʝʥʥʷʤ 4,38% ʥʘ 5,2ʩ 

ʜʦʩʷʛʘʻʪʴʩʷ 1-ʡ ʧʽʢ ʪʝʤʧʝʨʘʪʫʨʠ 872.,4ʉ, ʢʦʣʠ ʜʣʷ ʧʘʣʠʚʘ 4,21% ʮʝʡ ʞ ʧʽʢ ʥʘʩʪʘʻ ʣʠʰʝ ʥʘ 

8,0ʩ ʽ ʩʷʛʘʻ 802,9ʉ. ʇʝʨʽʦʜʠʯʥʝ ʧʦʪʨʘʧʣʷʥʥʷ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʚʦʜʠ ʉɸʆɿ ʥʘ ʛʘʨʷʯʫ 

ʧʦʚʝʨʭʥʶ ʊɺɽʃ ʚʠʢʣʠʢʘʻ ʽʥʪʝʥʩʠʚʥʝ ʧʘʨʦʫʪʚʦʨʝʥʥʷ, ʟʨʦʩʪʘʥʥʷ ʪʠʩʢʫ ʚ ʘʢʪʠʚʥʽʡ ʟʦʥʽ ʽ 

ʚʠʪʽʩʥʝʥʥʷ ʪʝʧʣʦʥʦʩʽʷ ʟ ʨʝʘʢʪʦʨʘ ʚ ʪʽʯ, ʱʦ ʟʫʤʦʚʣʶʻ ʟʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʦʙʦʣʦʥʦʢ 

ʊɺɽʃ.  ɼʨʫʛʠʡ ʧʽʢ ʪʝʤʧʝʨʘʪʫʨʠ ʜʣʷ ʨʽʟʥʦʛʦ ʟʙʘʛʘʯʝʥʥʷ ʧʘʣʠʚʘ, ʚ ʧʦʨʽʚʥʷʥʽ ʟ ʧʝʨʰʠʤ ʤʘʻ 

ʱʝ ʙʽʣʴʰʽ ʨʦʟʙʽʞʥʦʩʪʽ, ʪʘʢ ʥʘ 54ʩ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʘʣʠʚʘ 

4,38% - 1149.3ʉ, ʽ ʪʽʣʴʢʠ ʥʘ 252ʩ ʧʘʣʠʚʦ ʟʽ ʟʙʘʛʘʯʝʥʥʷʤ 4,21% ʜʦʩʷʛʘʻ  935,3ʉ. 

ʇʦʜʘʣʴʰʝ ʟʘʧʦʚʥʝʥʥʷ ʨʝʘʢʪʦʨʘ ʚʠʢʣʠʢʘʻ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʦʙʦʣʦʥʦʢ ʊɺɽʃ.  

ʋ ʨʦʙʦʪʽ ʧʦʢʘʟʘʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʙʦʣʦʥʦʢ ʊɺɽʃʽʚ ʥʝ ʧʝʨʝʚʠʱʫʻ 

ʪʝʤʧʝʨʘʪʫʨʥʫ ʤʝʞʫ (1200ʉ), ʧʽʩʣʷ ʷʢʦʾ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʧʘʨʦ-ʮʠʨʢʦʥʽʻʚʘ ʨʝʘʢʮʽʷ, ʽ ʷʢ 

ʨʝʟʫʣʴʪʘʪ ʘʢʪʠʚʥʘ ʟʦʥʘ ʥʝ ʟʘʟʥʘʻ ʨʦʟʧʣʘʚʫ ʪʘ ʚʠʪʦʢʫ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʈʠʚʥʝʥʩʢʘʷ ɸʕʉ. ʕʥʝʨʛʦʙʣʦʢ ˉ1. ʆʪʯʝʪ ʧʦ ʘʥʘʣʠʟʫ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɸʥʘʣʠʟ 

ʧʨʦʝʢʪʥʳʭ ʘʚʘʨʠʡ. ɸʥʘʣʠʟ ʥʘʨʫʰʝʥʠʡ ʥʦʨʤʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʨʦʝʢʪʥʳʭ ʘʚʘʨʠʡ ʧʨʠ 

ʨʘʙʦʪʝ ʵʥʝʨʛʦʙʣʦʢʘ ʥʘ ʤʦʱʥʦʩʪʠ. 07/08-09.720.ʆɼ.1 22.1.145.ʆɹ.04.01. 2011. 
2. ɽʈ21-2005.510.ʆɼ.1 ʆʪʯʝʪ. ʆʙʦʩʥʦʚʳʚʘʶʱʠʝ ʘʥʘʣʠʟʳ ʧʨʠʤʝʥʝʥʠʷ ʨʘʙʦʯʠʭ 

ʢʘʩʩʝʪ ʦʙʦʛʘʱʝʥʠʝʤ 4,21% ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʥʝʨʛʦʙʣʦʢʘ ˉ1 ʈɸʕʉ. 2005.
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ʉʪʫʜʝʥʪ 4 ʢʫʨʩʫ, ʛʨ. ʊʗ-22 ʂʘʣʠʪʘ ɯ.ɸ. 

ɸʩʠʩʪ. ʆʩʪʘʧʝʥʢʦ ɯ.ɸ. 

ɿɸɹɽɿʇɽʏɽʅʅʗ ʅɸɼɯʁʅʆɰ ɽʂʉʇʃʋɸʊɸʎɯɰ ʗɽʋ ɺ ʈɸʄʂɸʍ ʇʈʆɻʈɸʄʀ 

ʇʈʆɼʆɺɾɽʅʅʗ ʊɽʈʄɯʅʋ ɽʂʉʇʃʋɸʊɸʎɯɰ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʚʦʾ ɽʥʝʨʛʝʪʠʯʥʦʾ ʩʪʨʘʪʝʛʽʾ ʋʢʨʘʾʥʠ [1] ʦʜʥʝ ʟ ʛʦʣʦʚʥʠʭ ʟʘʚʜʘʥʴ 

ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʢʠ ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ, ʥʘʜʽʡʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʽ ʟʘʭʠʩʪ ʢʨʠʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ ʽ ɸɽʉ ʋʢʨʘʾʥʠ. 

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʝʨʝʙʫʚʘʶʪʴ 15 ʝʥʝʨʛʦʙʣʦʢʽʚ (13 ʝʥʝʨʛʦʙʣʦʢʽʚ ɺɺɽʈ-

1000 ʪʘ 2 ʝʥʝʨʛʦʙʣʦʢʠ ɺɺɽʈ-440) ʷʢʽ ʚʽʜʧʨʘʮʶʚʘʣʠ, ʚ ʩʝʨʝʜʥʴʦʤʫ, ʙʣʠʟʴʢʦ ʧʦʣʦʚʠʥʠ 

ʧʝʨʝʜʙʘʯʝʥʦʛʦ ʧʨʦʝʢʪʘʤʠ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʨʦʜʦʚʞʝʥʦ ʪʝʨʤʽʥʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʝʥʝʨʛʦʙʣʦʢʽʚ ʈʽʚʥʝʥʩʴʢʦʾ ɸɽʉ ˉ 1 ʪʘ 2 ʥʘ 20 ʨʦʢʽʚ ʥʘ ʧʝʨʽʦʜ ʜʦ ʛʨʫʜʥʷ 2030ʨ. ʪʘ ʛʨʫʜʥʷ 

2031ʨ., ʚʽʜʧʦʚʽʜʥʦ. ʇʦʜʦʚʞʝʥʦ ʪʝʨʤʽʥʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʥʝʨʛʦʙʣʦʢʽʚ ˉ 1 ʪʘ 2  ʖʞʥʦ-

ʋʢʨʘʾʥʩʴʢʦʾ ɸɽʉ ʥʘ 10 ʨʦʢʽʚ ï ʜʦ ʛʨʫʜʥʷ 2023ʨ., ʪʘ ʛʨʫʜʥʷ 2025ʨ., ʚʽʜʧʦʚʽʜʥʦ. ɺʠʢʦʥʫʶʪʴʩʷ 

ʧʣʘʥʦʚʽ ʟʘʭʦʜʠ ʟ ʧʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʝʥʝʨʛʦʙʣʦʢʘʭ ˉ 1 ʪʘ 2 ɿʘʧʦʨʽʟʴʢʦʾ 

ɸɽʉ. ɼʦ 2025ʨ. ʧʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʪʨʝʙʫʚʘʪʠʤʝ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʘʪʦʤʥʠʭ 

ʝʥʝʨʛʦʙʣʦʢʽʚ. 

ɸʪʦʤʥʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʘʤ ʙʝʟʧʝʢʠ, ʷʢʱʦ ʾʾ ʨʘʜʽʘʮʽʡʥʠʡ ʚʧʣʠʚ ʥʘ 

ʧʝʨʩʦʥʘʣ, ʥʘʩʝʣʝʥʥʷ ʽ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʧʽʜ ʯʘʩ ʥʦʨʤʘʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʧʦʨʫʰʝʥʴ 

ʥʦʨʤʘʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʧʨʦʝʢʪʥʠʭ ʘʚʘʨʽʡ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʨʝʚʠʱʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʭ 

ʜʦʟʦʚʠʭ ʤʝʞ ʦʧʨʦʤʽʥʝʥʥʷ ʧʝʨʩʦʥʘʣʫ ʽ ʥʘʩʝʣʝʥʥʷ, ʥʦʨʤʘʪʠʚʽʚ ʚʠʢʠʜʽʚ ʽ ʩʢʠʜʽʚ, ʫʤʽʩʪʫ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʘ ʪʘʢʦʞ ʦʙʤʝʞʫʻʪʴʩʷ ʫ ʚʠʧʘʜʢʫ 

ʟʘʧʨʦʝʢʪʥʠʭ ʘʚʘʨʽʡ [2]. 

ɺ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸɽʉ. 

ɻʦʣʦʚʥʠʤ ʝʪʘʧʦʤ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʥʘʜʽʡʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸɽʉ ʻ ʧʣʘʥʦʚʦ-ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʠʡ 

ʨʝʤʦʥʪ  ï ʢʦʤʧʣʝʢʩ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʭʦʜʽʚ ʟ ʜʦʛʣʷʜʫ, ʥʘʜʟʦʨʫ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ 

ʨʝʤʦʥʪʫ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʥʘʧʨʷʤʣʝʥʠʭ ʥʘ ʧʦʧʝʨʝʜʞʝʥʥʷ  ʧʝʨʝʜʯʘʩʥʦʛʦ ʟʥʦʩʫ 

ʜʝʪʘʣʝʡ, ʚʫʟʣʽʚ ʽ ʤʝʭʘʥʽʟʤʽʚ ʽ ʽʭ ʧʽʜʪʨʠʤʢʫ ʚ ʨʦʙʦʯʦʤʫ ʩʪʘʥʽ. 

ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʠʤ ʟʘ ʚʠʤʦʛʘʤʠ ʄɸɻɸʊɽ [3] ʽ ʚʘʞʣʠʚʠʤ ʜʣʷ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ɸɽʉ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʧʨʦʝʢʪʥʦʛʦ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʻ ʧʨʦʚʝʜʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ. 

ʂʚʘʣʽʬʽʢʘʮʽʷ ʦʙʣʘʜʥʘʥʥʷ ï ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʪʦʛʦ, ʱʦ ʢʦʥʩʪʨʫʢʮʽʷ, ʩʠʩʪʝʤʘ (ʝʣʝʤʝʥʪ) ʚ ʤʝʞʘʭ 

ʚʩʴʦʛʦ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠ ʟʘʜʘʥʽ ʬʫʥʢʮʽʾ, ʷʢ ʧʨʠ ʥʦʨʤʘʣʴʥʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʪʘʢ ʽ ʧʨʠ ʧʨʦʝʢʪʥʠʭ ʘʚʘʨʽʷʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʣʘʩʪʠʚʦʩʪʝʡ  ʩʝʨʝʜʦʚʠʱʘ, ʚ ʷʢʽʡ ʬʫʥʢʮʽʦʥʫʻ 

ʩʠʩʪʝʤʘ (ʝʣʝʤʝʥʪ) [4]. ʂʚʘʣʽʬʽʢʘʮʽʷ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʬʦʨʤʽ ʪʠʧʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ 

ʥʘ ʦʩʥʦʚʽ ʤʽʞʥʘʨʦʜʥʠʭ ʥʦʨʤ, ʩʪʘʥʜʘʨʪʽʚ, ʥʘʮʽʦʥʘʣʴʥʠʭ ʽ ʤʽʞʥʘʨʦʜʥʠʭ ʢʝʨʽʚʥʠʮʪʚ ʽ 

ʨʝʢʦʤʝʥʜʘʮʽʡ. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʟʜʽʡʩʥʶʶʪʴʩʷ ʟʘʢʣʶʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʷʢʠʭ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʚʠʧʨʦʙʫʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ 

ʢʚʘʣʽʬʽʢʘʮʽʷ ʻ ʛʘʨʘʥʪʽʻʶ ʥʘʜʽʡʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʗɽʋ.   
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ɼɯɸɻʅʆʉʊʋɺɸʅʅʗ ɻɽʈʄɽʊʀʏʅʆʉʊɯ ʆɹʆʃʆʅʆʂ ʊɺɽʃɯɺ ʄɽʊʆɼʆʄ 

ʉɯʇʇɯʅɻ-ʂʆʅʊʈʆʃʖ  

ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʾ ʽ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʪʦʤʥʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ (ɸɽʉ) ʻ ʩʚʦʻʯʘʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʨʦʟʛʝʨʤʝʪʠʟʘʮʽʾ ʪʝʧʣʦʚʠʜʽʣʷʶʯʠʭ 

ʝʣʝʤʝʥʪʽʚ (ʪʚʝʣ). ʆʩʥʦʚʥʠʡ ʥʦʨʤʘʪʠʚʥʠʡ ʢʨʠʪʝʨʽʡ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʘʣʠʚʥʝ 

ʟʘʚʘʥʪʘʞʝʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʇɹʗ-2008, - ʢʽʣʴʢʽʩʪʴ ʥʝʛʝʨʤʝʪʠʯʥʠʭ (ʧʦʰʢʦʜʞʝʥʠʭ) ʪʚʝʣʽʚ ʚ 

ʘʢʪʠʚʥʽʡ ʟʦʥʽ ʯʝʨʝʟ ʨʽʟʥʦʛʦ ʪʠʧʫ ʥʝʱʽʣʴʥʦʩʪʽ. ɿʘ ʜʘʥʠʤ ʜʦʢʫʤʝʥʪʦʤ ʛʨʘʥʠʮʝʶ ʙʝʟʧʝʯʥʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦ ʢʽʣʴʢʦʩʪʽ ʽ ʭʘʨʘʢʪʝʨʫ ʜʝʬʝʢʪʽʚ ʪʚʝʣʽʚ ʩʢʣʘʜʘʻ: 1% ʪʚʝʣʽʚ ʟ ʜʝʬʝʢʪʘʤʠ ʪʠʧʫ 

çʛʘʟʦʚʘ ʥʝʱʽʣʴʥʽʩʪʴè ʽ 0,1% ʪʚʝʣʽʚ, ʜʣʷ ʷʢʠʭ ʤʘʻ ʤʽʩʮʝ ʧʨʷʤʠʡ ʢʦʥʪʘʢʪ ʪʝʧʣʦʥʦʩʽʷ ʟ 

ʷʜʝʨʥʠʤ ʧʘʣʠʚʦʤ [1]. ʊʦʤʫ ʛʦʣʦʚʥʦʶ ʤʝʪʦʶ ʂɻʆ ʻ ʚʠʷʚʣʝʥʥʷ ʥʝʛʝʨʤʝʪʠʯʥʠʭ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʟʙʽʨʦʢ  ʽ ʥʝʜʦʧʫʩʢʘʥʥʷ ʧʦʜʘʣʴʰʦʾ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʷʢʱʦ ʚʦʥʠ ʧʝʨʝʚʠʱʠʣʠ 

ʢʨʠʪʝʨʽʡ ʚʽʜʤʦʚʠ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʧʝʨʝʜ ɸɽʉ ʋʢʨʘʾʥʠ ʧʦʩʪʘʚʣʝʥʦ ʙʘʛʘʪʦ ʟʘʚʜʘʥʴ, ʦʜʥʠʤʠ ʟ ʷʢʠʭ ʻ 

ʨʦʟʰʠʨʝʥʥʷ ʨʠʥʢʫ ʷʜʝʨʥʦʛʦ ʧʘʣʠʚʘ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʥʘʜʽʡʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸɽʉ ʻ ʚʠʨʽʰʝʥʥʷʤ ʮʠʭ ʟʘʚʜʘʥʴ. ʆʜʥʽʻʶ ʟ ʪʘʢʠʭ ʩʠʩʪʝʤ ʻ ʢʦʥʪʨʦʣʴ 

ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʦʙʦʣʦʥʦʢ (ʂɻʆ) ʪʚʝʣʽʚ ʤʝʪʦʜʦʤ ʩʽʧʧʽʥʛ-ʢʦʥʪʨʦʣʶ.   

ɼʘʥʠʡ ʤʝʪʦʜ ʚʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʘʥʛʠ ʤʘʰʠʥʠ ʧʝʨʝʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʾ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʂɻʆ ʪʚʝʣ, ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʘʪʠ ʧʨʦʮʝʜʫʨʫ ʚʠʷʚʣʝʥʥʷ ʪʝʧʣʦʚʠʜʽʣʷʶʯʦʾ ʟʙʽʨʢʠ 

(ʊɺɿ) ʟ ʥʝʛʝʨʤʝʪʠʯʥʠʤʠ ʪʚʝʣʘʤʠ ʟ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ ʧʦ ʧʝʨʝʤʽʱʝʥʥʶ ʊɺɿ ʧʨʠ 

ʧʝʨʝʟʘʚʘʥʪʘʞʝʥʥʷʭ ʧʘʣʠʚʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʩʷʛʘʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʧʨʦʮʝʜʫʨʠ 

ʂɻʆ ʪʚʝʣ ʧʽʜ ʯʘʩ ʧʣʘʥʦʚʦ-ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ. ʉʠʩʪʝʤʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʩʽʧʧʽʥʛ-

ʢʦʥʪʨʦʣʶ ʟʘʙʝʟʧʝʯʫʻ ʦʧʝʨʘʪʠʚʥʫ, ʜʦʩʪʦʚʽʨʥʫ ʽ ʙʝʟʧʝʯʥʫ ʧʝʨʝʚʽʨʢʫ ʚʩʽʭ ʧʝʨʝʚʘʥʪʘʞʝʥʠʭ 

ʊɺɿ ʚ ʧʨʦʮʝʩʽ ʾʭ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʽʧʧʽʥʛ-ʤʝʪʦʜʫ (ʂɻʆ) ʚ ʨʦʙʦʯʽʡ ʰʪʘʥʟʽ 

ʧʝʨʝʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʾ  ʤʘʰʠʥʠ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʙʝʟʧʝʢʫ ʧʨʠ ʧʦʚʦʜʞʝʥʥʽ ʟ ʧʘʣʠʚʦʤ ʥʘ 

ɸɽʉ (ʟʥʠʞʫʻʪʴʩʷ ʨʠʟʠʢ ʧʦʰʢʦʜʞʝʥʥʷ ʧʘʣʠʚʥʠʭ ʢʘʩʝʪ ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʦʧʝʨʘʮʽʡ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʯʠʩʣʘ ʦʧʝʨʘʮʽʡ ʟ ʧʘʣʠʚʦʤ.), ʘ ʪʘʢʦʞ ʦʪʨʠʤʘʪʠ ʟʥʘʯʥʠʡ 

ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʯʝʨʝʟ ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ, ʧʦʪʨʽʙʥʦʛʦ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʶ 

[2].ʆʧʝʨʘʮʽʾ ʧʦ ʧʝʨʝʟʘʚʘʥʪʘʞʝʥʥʶ ʧʘʣʠʚʘ ʪʨʠʚʘʶʪʴ 15-25 ʜʽʙ, ʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʘʥʦʛʦ 

ʤʝʪʦʜʫ ʮʝʡ ʩʪʨʦʢ ʤʦʞʥʘ ʩʢʦʨʦʪʠʪʠ ʜʦ 10 ʜʽʙ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ï ʮʝ ʦʜʠʥ ʽʟ ʟʘʭʦʜʽʚ ʢʦʤʧʣʝʢʩʥʦʾ (ʟʚʝʜʝʥʦʾ) ʧʨʦʛʨʘʤʠ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʝʥʝʨʛʦʙʣʦʢʽʚ ʘʪʦʤʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʋʢʨʘʾʥʠ (ʂɿʇɹ) [2]. ʅʘ 

ʜʘʥʠʡ ʯʘʩ ʚʞʝ ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ ʙʣʦʢʽʚ ʟʘʚʝʨʰʠʣʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʫʩʧʽʰʥʦ ʝʢʩʧʣʫʘʪʫʶʪʴ 

ʜʘʥʫ ʩʠʩʪʝʤʫ. ɯ ʮʝʡ ʧʨʦʮʝʩ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʘʻ ʙʫʪʠ ʽ ʜʘʣʽ ʧʨʦʜʦʚʞʝʥʠʡ ʟʛʽʜʥʦ ʂɿʇɹ, ʙʦ ʮʝ 

ʻ ʰʣʷʭ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʂɻʆ ʪʚʝʣʽʚ ʪʘ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʨʽʜʢʠʭ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ (ʟʘ ʨʘʭʫʥʦʢ ʩʢʦʨʦʯʝʥʥʷ ʧʦʪʨʝʙʠ ʚ ʙʦʨʥʦʤʫ ʨʦʟʯʠʥʽ).  

ɺ ʩʫʢʫʧʥʦʩʪʽ ʮʝ ʚʩʝ ʜʘʻ ʦʢʨʽʤ ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ, ʟʥʠʞʝʥʥʷʜʦʟʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʧʝʨʩʦʥʘʣ ɸɽʉ, ʱʦ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤ ʟʘʚʜʘʥʥʷʤ ʜʘʥʦʾ ʛʘʣʫʟʽ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʅʇ 306.2.145ï2008. ʇʨʘʚʠʣʘ ʷʜʝʨʥʦʾ ʙʝʟʧʝʢʠ ʨʝʘʢʪʦʨʥʠʭ ʫʩʪʘʥʦʚʦʢ ʘʪʦʤʥʠʭ 

ʩʪʘʥʮʽʡ ʟ ʨʝʘʢʪʦʨʘʤʠ ʟ ʚʦʜʦʶ ʧʽʜ ʪʠʩʢʦʤ. ð ɿʘʪʚʝʨʜʞ. ʥʘʢʘʟʦʤ 

ɼʝʨʞʘʪʦʤʨʝʛʫʣʶʚʘʥʥʷ ʚʽʜ 15.04.2008 ˉ 73; ʟʘʨʝʻʩʪʨ. ʄʽʥôʶʩʪʦʤ 09.06.2008 ʟʘ 

ˉ 512/15203. ð ʂ. : ɼʂʗʈʋ, 2008. ð 52 ʩ. 

2. ʂʦʤʧʣʝʢʩʥʘ (ʟʚʝʜʝʥʘ) ʧʨʦʛʨʘʤʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʝʥʝʨʛʦʙʣʦʢʽʚ 

ʘʪʦʤʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ. ðɿʘʪʚʝʨʜʞ. ʇʦʩʪʘʥʦʚʦʶ ʂʄʋ ʚʽʜ 07.12.11 ˉ 1270; ð 

227 ʩ. 
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ʄʘʛʽʩʪʨ 6 ʢʫʨʩʫ, ʛʨ. ʊʗ-41ʤ ʂʠʨʠʣʝʥʢʦ ʖ.ʆ. 

ʂ.ʬ.-ʤ.ʥ. ɹʦʛʦʨʘʜ ɺ.ɯ. 

ʇʨʦʬ., ʜ.ʪ.ʥ. ʅʦʩʦʚʩʴʢʠʡ ɸ.ɺ. 

  

ʄɽʊʆɼʀʂɸ ʆʎɯʅʂʀ ʈɸɼɯɸʎɯʁʅʀʍ ʅɸʉʃɯɼʂɯɺ ʇʈʀ ɸɺɸʈɯʗʍ ɯɿ ʈʆɿʃʀɺʆʄ 

ʈɯɼʂʀʍ ʈɸɼɯʆɸʂʊʀɺʅʀʍ ʉɽʈɽɼʆɺʀʑ 

ʅʘ ʝʪʘʧʽ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʽʜʧʨʠʻʤʩʪʚ ʷʜʝʨʥʦ-ʧʘʣʠʚʥʦʛʦ ʮʠʢʣʫ ʚ ʋʢʨʘʾʥʽ 

ʥʝʦʙʭʽʜʥʦ ʚʠʙʫʜʫʚʘʪʠ ʤʝʪʦʜʦʣʦʛʽʯʥʫ ʙʘʟʫ ʦʮʽʥʢʠ ʪʘ ʘʥʘʣʽʟʫ ʙʝʟʧʝʢʠ. ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ 

ʦʮʽʥʢʠ ʨʘʜʽʘʮʽʡʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʠʢʠʜʽʚ ʧʨʠ ʘʚʘʨʽʷʭ ʟ ʨʦʟʣʠʚʦʤ ʨʽʜʢʠʭ ʨʘʜʽʦʘʢʪʠʚʥʠʭ 

ʩʝʨʝʜʦʚʠʱ ʧʦʚʠʥʥʘ ʚʠʨʽʰʠʪʠ ʨʷʜ ʚʘʞʣʠʚʠʭ ʟʘʚʜʘʥʴ ʫ ʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʪʘʢʠʭ ʷʢ: 

- ʤʽʥʽʤʽʟʘʮʽʷ ʨʘʜʽʘʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʩʝʣʝʥʥʷ, ʧʝʨʩʦʥʘʣ ʪʘ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ ʫ ʚʠʧʘʜʢʘʭ ʧʦʜʽʙʥʠʭ ʘʚʘʨʽʡ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʷʜʝʨʥʦʾ ʝʥʝʨʛʽʾ ʪʘ ʨʘʜʽʘʮʽʡʥʫ ʙʝʟʧʝʢʫè, ʘ ʪʘʢʦʞ ʅʈɹʋ-97; 

- ʘʥʘʣʽʟ ʧʨʦʝʢʪʥʠʭ ʪʘ ʟʘʧʨʦʝʢʪʥʠʭ ʘʚʘʨʽʡ ʥʘ ʘʪʦʤʥʠʭ ʩʪʘʥʮʽʷʭ; 

- ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʝʢʩʧʝʨʪʥʘ ʦʮʽʥʢʘ ʜʘʥʠʭ ʟʚʽʪʽʚ ʟ ʘʥʘʣʽʟʫ ʙʝʟʧʝʢʠ. 

ɸʥʘʣʽʟ ʘʚʘʨʽʡ ʪʘ ʽʥʮʠʜʝʥʪʽʚ ʟ ʨʦʟʣʠʚʦʤ ʨʽʜʢʠʭ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ ʧʦʢʘʟʘʚ, 

ʱʦ ʧʨʦʙʣʝʤʠ ʦʮʽʥʢʠ ʨʘʜʽʘʮʽʡʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʠʢʠʜʽʚ ʧʨʠ ʧʦʜʽʙʥʠʭ ʘʚʘʨʽʷʭ ʟʘʣʠʰʘʶʪʴʩʷ 

ʘʢʪʫʘʣʴʥʠʤʠ, ʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʨʽʰʝʥʽ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʫ ʩʚʽʪʽ ʽʩʥʫʻ ʨʷʜ ʩʧʝʮʽʘʣʴʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʢʦʜʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ 

ʟôʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʽʟ ʜʦʩʪʘʪʥʴʦʶ ʪʦʯʥʽʩʪʶ ʦʮʽʥʠʪʠ ʨʘʜʽʘʮʽʡʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʚʠʧʘʜʢʽʚ 

ʨʽʟʥʠʭ ʘʚʘʨʽʡ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʷʜʝʨʥʦ-ʧʘʣʠʚʥʦʛʦ ʮʠʢʣʫ. ɺʦʥʠ, ʥʘʡʯʘʩʪʽʰʝ, ʧʦʪʨʝʙʫʶʪʴ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʪʘ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʯʘʩʫ. ʇʝʨʝʚʘʛʦʶ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʽʜʭʦʜʫ 

ʻ ʦʧʝʨʘʪʠʚʥʘ ʪʘ ʢʦʥʩʝʨʚʘʪʠʚʥʘ ʦʮʽʥʢʘ ʨʘʜʽʘʮʽʡʥʠʭ ʥʘʩʣʽʜʢʽʚ. ʄʦʜʝʣʴ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʯʘʩ ʘʚʘʨʽʾ ʽ ʟ ʜʦʩʪʘʪʥʽʤ ʩʪʫʧʝʥʝʤ ʢʦʥʩʝʨʚʘʪʠʟʤʫ 

ʜʘʚʘʪʠ ʘʜʝʢʚʘʪʥʫ ʦʮʽʥʢʫ ʨʘʜʽʘʮʽʡʥʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚ 

ʘʚʘʨʽʡ ʽʟ ʨʦʟʣʠʚʦʤ ʨʽʜʢʠʭ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ ʫ ʧʨʠʤʽʱʝʥʥʷʭ ʽʟ ʧʨʠʧʣʠʚʥʦ-

ʚʠʪʷʞʥʦʶ ʚʝʥʪʠʣʷʮʽʻʶ. 

ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʧʨʠʢʣʘʜʽ ʜʝʤʦʥʩʪʨʘʪʠʚʥʦʾ ʦʮʽʥʢʠ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʜʝʷʢʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʚʭʽʜʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʘ ʦʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʨʘʜʽʘʮʽʡʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ʘʚʘʨʽʡʥʦʛʦ ʧʨʠʤʽʱʝʥʥʷ ʪʘ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɸʥʘʣʽʟ 

ʧʦʢʘʟʘʚ, ʱʦ ʽʩʥʫʻ ʤʽʥʽʤʘʣʴʥʠʡ ʥʘʙʽʨ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʭʦʜʽʚ ʪʘ ʧʨʦʝʢʪʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ 

ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʨʘʜʽʘʮʽʡʥʽ ʥʘʩʣʽʜʢʠ ʧʨʠ ʘʚʘʨʽʷʭ ʽʟ ʨʦʟʣʠʚʦʤ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʨʽʜʠʥ ʚ 

ʧʨʠʤʽʱʝʥʥʷʭ ʽʟ ʧʨʠʧʣʠʚʥʦ-ʚʠʪʷʞʥʦʶ ʚʝʥʪʠʣʷʮʽʻʶ, ʪʠʤ ʩʘʤʠʤ, ʟʥʠʟʠʚʰʠ ʜʦʟʠ 

ʦʧʨʦʤʽʥʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʦʙôʻʢʪʘ. ʊʘʢ, ʫ ʚʠʧʘʜʢʫ  ʘʚʘʨʽʾ ʽʟ 

ʨʦʟʣʠʚʦʤ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʨʦʟʯʠʥʫ ʽʟ ʪʝʤʧʝʨʘʪʫʨʦʶ, ʙʣʠʟʴʢʦʶ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʢʠʧʽʥʥʷ, 

ʦʧʝʨʘʪʠʚʥʝ ʜʨʝʥʫʚʘʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʦʾ ʨʽʜʠʥʠ ʪʘ ʚʝʥʪʠʣʷʮʽʷ ʘʚʘʨʽʡʥʦʛʦ ʧʨʠʤʽʱʝʥʥʷ 

ʧʨʦʛʨʽʪʠʤ ʧʨʠʧʣʠʚʥʠʤ ʧʦʚʽʪʨʷʤ ʜʦʟʚʦʣʷʶʪʴ ʜʦʩʷʛʪʠ ʤʽʥʽʤʘʣʴʥʠʭ ʦʙôʻʤʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʦʚʽʪʨʽ ʧʨʠʤʽʱʝʥʥʷ ʪʘ ʚʠʢʠʜʽʚ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʘʝʨʦʟʦʣʽʚ ʚ 

ʦʪʦʯʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ. 

ʈʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʨʷʜ ʚʘʞʣʠʚʠʭ ʟʘʜʘʯ, ʧʦʚôʷʟʘʥʠʭ ʽʟ 

ʦʮʽʥʢʦʶ ʨʘʜʽʘʮʽʡʥʠʭ ʥʘʩʣʽʜʢʽʚ ʧʨʠ ʘʚʘʨʽʷʭ ʽʟ ʨʦʟʣʠʚʦʤ ʨʽʜʢʠʭ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ:  

1. The interface between safetyand security at nuclear powerplants. INSAG-24, IAEA, 

Vienna, 2010 

2. Slepchenko O., Bogorad V., Kyrylenko Y. Evaluation of radiation consequence so 

freleasesin accidents with spillso fliquid radio active material sinareas with force 

dventilation // 12th international conference of young scientists one nergyissues 

(CYSENI 2015), Kaunas, Lithuania, May 27-28, 2015. Kaunas: LEI, 2014. ISSN 1822-

7554, p. 444-453.
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ʉʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʫ, ʛʨ. ʊʗ-21 ʂʽʨʜʝʡ ʖ.ɺ. 

ʩʪ.ʚʠʢʣ. ʉʘʭʥʦ ʆ.ɺ. 

ɿɸɹɽɿʇɽʏɽʅʅʗ ɺɯɼɺʆɼʋ ʊɽʇʃɸ ɺɯɼ ɹɸʉɽʁʅʋ ɺʀʊʈʀʄʂʀ ʅɸ 

ɽʅɽʈɻʆɹʃʆʂɸʍ ɿ ʈɽɸʂʊʆʈɸʄʀ ʊʀʇʋ ɺɺɽʈ-1000 

 ɺ ʧʨʦʝʢʪʽ ɸɽʉ ʧʝʨʝʜʙʘʯʘʶʪʴʩʷ ʩʠʩʪʝʤʠ, ʚʘʞʣʠʚʽ ʜʣʷ ʙʝʟʧʝʢʠ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ 

ʬʫʥʢʮʽʾ ʘʚʘʨʽʡʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʷʜʝʨʥʦʛʦ ʧʘʣʠʚʘ ʽ ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʘ ʜʦ ʢʽʥʮʝʚʦʛʦ 

ʧʦʛʣʠʥʘʯʘ. 

ɿʛʽʜʥʦ ʟ ʅʇ 306.2.141-2008 ʩʠʩʪʝʤʘ ʨʦʟʭʦʣʦʜʞʫʚʘʥʥʷ ʙʘʩʝʡʥʫ ʚʠʪʨʠʤʢʠ ï ʩʠʩʪʝʤʘ 

ʥʦʨʤʘʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚʘʞʣʠʚʘ ʜʣʷ ʙʝʟʧʝʢʠ, ʪʘʢ ʷʢ ʾʾ ʚʽʜʤʦʚʠ ʤʦʞʫʪʴ ʧʦʩʣʫʞʠʪʠ 

ʚʠʭʽʜʥʦʶ ʧʦʜʽʻʶ ʜʣʷ ʘʚʘʨʽʾ. 

ʉʠʩʪʝʤʘ ʨʦʟʭʦʣʦʜʞʫʚʘʥʥʷ ɹɺ (TG) ʻ ʦʩʥʦʚʥʦʶ ʩʠʩʪʝʤʦʶ ʱʦʜʦ ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʘ 

ʚʽʜ ɺʗʇ, ʷʢʝ ʜʦʚʛʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʙʘʩʝʡʥʽ ʚʠʪʨʠʤʢʠ, ʧʘʣʠʚʘ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʚ ɹɺ ʚ ʧʝʨʽʦʜ 

ʨʝʚʽʟʽʾ ʛʦʣʦʚʥʦʛʦ ʮʠʨʢʫʣʷʮʽʡʥʦʛʦ ʢʦʥʪʫʨʫ, ʘ ʪʘʢʦʞ ʫ ʨʘʟʽ ʘʚʘʨʽʡʥʦʾ ʚʠʚʘʥʪʘʞʝʥʥʷ ʧʘʣʠʚʘ ʟ 

ʨʝʘʢʪʦʨʘ.  

ɺ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʙʘʩʝʡʥʫ ʚʠʪʨʠʤʢʠ, ʨʦʟʛʣʷʥʫʪʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʩʠʩʪʝʤʠ, ʾʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʢʦʨʦʪʢʠʡ ʦʧʠʩ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʚ ʘʥʘʣʽʟ  ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ TG ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʛʘʨʘʥʪʽʡ 

ʚʠʢʦʥʘʥʥʷ ʩʠʩʪʝʤʦʶ ʬʫʥʢʮʽʡ ʙʝʟʧʝʢʠ. 

ʇʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ 3-ʭ ʢʘʥʘʣʴʥʫ ʙʫʜʦʚʫ ʩʠʩʪʝʤʠ. ʇʨʦʝʢʪ ʩʠʩʪʝʤʠ 

ʨʦʟʭʦʣʦʜʞʫʚʘʥʥʷ ʙʘʩʝʡʥʫ ʚʠʪʨʠʤʢʠ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʢʦʞʝʥ ʟ ʢʘʥʘʣʽʚ ʩʠʩʪʝʤʠ ʧʦʚʠʥʝʥ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʪʝʧʣʦʚʽʜʚʽʜ ʚʽʜ ʙʫʜʴ-ʷʢʦʛʦ ʟ ʚʽʜʩʽʢʽʚ ɹɺ ʘʙʦ ʚʽʜ ʦʙʦʭ ʚʽʜʩʽʢʽʚ ɹɺ ʚʽʜʨʘʟʫ. ʎʝ 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʠʩʪʝʤʽ ʧʨʠ ʨʦʙʦʪʽ ʦʜʥʦʛʦ ʢʘʥʘʣʫ, ʜʨʫʛʠʡ ʪʨʠʤʘʪʠ ʚ ʨʝʟʝʨʚʽ, ʘ ʪʨʝʪʽʡ ʥʘ 

ʨʝʤʦʥʪʽ. 

ʊʘʢʦʞ ʩʠʩʪʝʤʘ ʙʫʣʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ ʥʘ ʢʚʘʣʽʬʽʢʘʮʽʶ ʦʙʣʘʜʥʘʥʥʷ, ʧʨʠʥʮʠʧ 

ʦʜʠʥʠʯʥʦʾ ʚʽʜʤʦʚʠ, ʥʘʜʽʡʥʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʙʫʣʦ ʧʨʠʜʽʣʝʥʦ ʫʤʦʚʘʤ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʦʙʤʝʞʝʥʥʷʤ ʧʦ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚʽʜʭʠʣʝʥʥʷ ʩʠʩʪʝʤʠ ʚʽʜ ʥʦʨʤʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʟʘʭʦʜʘʤ 

ʙʝʟʧʝʢʠ. 

ɺ ʢʽʥʮʽ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʦʩʥʦʚʥʠʤ ʢʨʠʪʝʨʽʻʤ ʚʠʢʦʥʘʥʥʷ ʩʠʩʪʝʤʦʶ ʩʚʦʾʭ 

ʬʫʥʢʮʽʡ ʻ ʧʽʜʪʨʠʤʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʚ ʙʘʩʝʡʥʽ ʚʠʪʨʠʤʢʠ ʥʝ ʙʽʣʴʰʝ 70 Á C ʧʨʠ ʧʦʚʥʦʤʫ 

ʚʠʚʘʥʪʘʞʝʥʥʽ ʟʦʥʠ. 

ʇʨʦʚʽʚʰʠ ʘʥʘʣʽʟ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʙʘʩʝʡʥʫ ʚʠʪʨʠʤʢʠ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʩʠʩʪʝʤʘ ʚ ʤʝʞʘʭ ʩʚʦʛʦ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʚʠʢʦʥʫʻ ʧʦʢʣʘʜʝʥʽ ʥʘ ʥʝʾ ʬʫʥʢʮʽʾ ʷʢ 

ʧʨʠ ʥʦʨʤʘʣʴʥʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʪʘʢ ʽ ʧʨʠ ʧʨʦʝʢʪʥʠʭ ʘʚʘʨʽʷʭ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

 

1. ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ʙʘʩʩʝʡʥʘ ʚʳʜʝʨʞʢʠ 

123456.ʈʆ.TG.ʀʕ.07.ɼ 

2. ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ ʙʝʟʧʝʢʠ ʘʪʦʤʥʠʭ ʩʪʘʥʮʽʡ. ʅʇ.306.2.141-2008, ʟʘʪʚʝʨʜʞʝʥʽ 

ʥʘʢʘʟʦʤ ɼʝʨʞʘʚʥʦʛʦ ʢʦʤʽʪʝʪʫ ʷʜʝʨʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʋʢʨʘʾʥʠ ʚʽʜ 19.11.2007 ʨ. 

ˉ162, ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚ ʄʽʥʽʩʪʝʨʩʪʚʽ ʶʩʪʠʮʽʾ ʋʢʨʘʾʥʠ 25.01.2008 ʨ. ʟʘ 

ˉ56/14747. ï 47 c. 
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ʉʪʫʜʝʥʪ 4 ʢʫʨʩʫ, ʛʨ. ʊʗ-21 ʂʣʝʧʘʮʴʢʠʡ ɺ.ʉ. 

ɼʦʮ., ʢ.ʪ.ʥ. ʈʦʛʘʯʦʚ ɺ.ɸ. 

ʇʆʂʆʃɯʅʅʗ ʂɽʈʄɽʊʅʀʍ ʊɺɽʃɯɺ ʅɸ ʆʉʅʆɺɯ ʄɯʂʈʆʇɸʃʀɺɸ ɼʃʗ ɺɺɽʈ 

ʋ ɺɺɽʈ ʫʩʧʽʰʥʦ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʪʚʝʣʠ ʟ ʢʝʨʘʤʽʯʥʠʤ ʧʘʣʠʚʦʤ ʪʘ ʦʙʦʣʦʥʢʦʶ ʽʟ 

ʩʧʣʘʚʫ ɽ110 ʧʨʠ ʩʝʨʝʜʥʽʡ ʛʣʠʙʠʥʽ ʚʠʛʦʨʘʥʥʷ 43-45 ʄɺʊʜʦʙʘ/ʢʛ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ 3-4 

ʨʽʯʥʠʭ ʢʘʤʧʘʥʽʡ. ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʘʣʠʚʥʠʭ ʮʠʢʣʽʚ ʽ ʧʦʜʘʣʴʰʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɺɺɽʈ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʧʨʦʛʨʘʤʘ çɽʬʝʢʪʠʚʥʘ 

ʝʢʦʥʦʤʽʢʘè, ʚ ʷʢʽʡ ʧʝʨʝʜʙʘʯʝʥʦ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʨʝʘʢʪʦʨʘ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ 

ʩʝʨʝʜʥʴʦʛʦ ʚʠʛʦʨʘʥʥʷ ʧʘʣʠʚʘ ʜʦ 55-60ʄɺʊʜʦʙʘ/ʢʛ, ʟʘʣʫʯʝʥʥʷ 5-6 ʨʽʯʥʦʛʦ ʧʘʣʠʚʥʦʛʦ 

ʮʠʢʣʫ ʪʘ ʽʥʰʠʭ ʤʝʪʦʜʽʚ. ɺʢʘʟʘʥʽ ʧʨʦʙʣʝʤʠ ʧʣʘʥʫʶʪʴ ʚʠʨʽʰʠʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʪʨʘʜʠʮʽʡʥʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ, ʥʘʧʨʷʤʣʝʥʠʭ ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʚʝʣʽʚ ʟ ʢʝʨʘʤʽʯʥʠʤ 

ʧʘʣʠʚʦʤ. ʄʦʚʘ ʡʜʝ ʧʨʦ ʨʦʟʨʘʭʫʥʢʦʚʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʽ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦ ʩʪʚʦʨʝʥʥʶ ʜʣʷ ɺɺɽʈ ʢʝʨʤʝʪʥʠʭʪʚʝʣʽʚ ʥʘ ʦʩʥʦʚʽ ʤʽʢʨʦʧʘʣʠʚʘ ʟ ʤʘʪʨʠʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ. 

ʂʝʨʤʝʪʥʠʡ ʊɺɽʃ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʚʝʣʫ ʟ ʢʝʨʘʤʽʯʥʠʤ ʧʘʣʠʚʦʤ ʪʘ ʽʥʰʠʭ ʪʚʝʣʽʚ 

ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʪʠʧʫ, ʪʠʤ ʱʦ: 

-  ʢʝʨʤʝʪʥʘ ʧʘʣʠʚʥʘ ʩʝʨʮʝʚʠʥʘ ʤʘʻ ʤʘʪʨʠʯʥʫ ʩʪʨʫʢʪʫʨʫ, ʷʢʘ ʫʥʝʤʦʞʣʠʚʣʶʻ ʢʦʥʪʘʢʪ 

ʤʽʞ ʧʘʣʠʚʥʠʤʠ ʯʘʩʪʠʥʢʘʤʠ ʨʦʟʤʽʨʦʤ 500 ʤʢʤ, ʧʨʠ ʦʙôʻʤʥʽʡ ʯʘʩʪʮʽ ʷʜʝʨʥʦʛʦ ʧʘʣʠʚʘ ʚ 

ʢʦʤʧʦʟʠʮʽʾ 70%; 

-  ʚ ʷʢʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʤʘʪʨʠʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʣʘʚ ʥʘ ʦʩʥʦʚʽ ʮʠʨʢʦʥʽʶ; 

- ʤʽʞ ʦʙʦʣʦʥʢʦʶ ʪʘ ʩʝʨʮʝʚʠʥʦʶ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜʰʘʨ ʽʟ ʤʘʪʝʨʽʘʣʫ ʪʠʧʫ ʩʠʣʫʤʽʥʫ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʝʪʘʣʫʨʛʽʡʥʝ ʱʝʧʣʝʥʥʷ ʪʘ ʚʠʩʦʢʫ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ. 

ʈʦʟʨʦʙʢʘ ʪʘʢʦʛʦ ʪʚʝʣʫ ʚ ʷʢʦʩʪʽ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʚʘʨʽʘʥʪʫ ʜʦʟʚʦʣʠʪʴ ʢʘʨʜʠʥʘʣʴʥʦ 

ʧʽʜʚʠʱʠʪʠ ʙʝʟʧʝʢʫ ʨʝʘʢʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ, ʟʙʽʣʴʰʠʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʘʢʪʦʨʘ, ʟʤʝʥʰʠʪʠ ʢʘʧʽʪʘʣʴʥʫ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʩʢʣʘʜʦʚʫ ʟʘʪʨʘʪ ʚ 

ʩʪʨʫʢʪʫʨʽ ʚʘʨʪʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʝʨʤʝʪʥʦʛʦʪʚʝʣʫ ʥʘ ʦʩʥʦʚʽ ʤʽʢʨʦʧʘʣʠʚʘ ʥʘ ʜʽʶʯʠʭ ɸɽʉ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʝʟʤʽʥʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʾ ʩʪʨʫʢʪʫʨʠ ʊɺɿ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʥʦʚʽ 

ʘʢʪʠʚʥʽ ʟʦʥʠ ʙʝʟ ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʢʦʥʩʪʨʫʢʮʽʡ ʨʝʘʢʪʦʨʥʠʭ ʫʩʪʘʥʦʚʦʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ 

ʪʚʝʣʽʚ ʜʦʟʚʦʣʠʪʴ ʨʝʘʣʽʟʫʚʘʪʠ ʚ ʙʽʣʴʰʦʤʫ ʦʙôʻʤʽ  ʡʦʛʦ ʧʝʨʝʚʘʛʠ, ʪʦʙʪʦ, ʩʪʚʦʨʠʪʠ 

ʛʝʨʤʝʪʠʯʥʠʡ ʧʝʨʰʠʡ ʢʦʥʪʫʨ, ʩʧʨʦʩʪʠʪʠ ʪʘ ʟʜʝʰʝʚʠʪʠ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ, ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ, ʨʘʜʽʘʮʽʡʥʦʛʦ ʟʘʭʠʩʪʫ, ʦʯʠʩʪʢʘ ʪʝʧʣʦʥʦʩʽʷ ʽ ʪ.ʜ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʢʝʨʤʝʪʥʦʛʦʪʚʝʣʫ ʤʦʞʝ ʥʘʜʘʪʠ ʫʩʪʘʥʦʚʮʽ ʧʽʜʚʠʱʝʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦ 

ʙʝʟʧʝʮʽ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʨʦʙʦʪʠ, ʤʘʥʝʚʨʝʥʦʩʪʽ, ʚʽʙʨʦʩʪʽʡʢʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ: 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʘʢʪʥʦʛʦ ʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʽʞ ʦʙʦʣʦʥʢʦʶ ʽ 

ʪʝʧʣʦʚʠʜʽʣʷʶʯʦʶ ʩʝʨʮʝʚʠʥʦʶ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʥʽʩ ʪʝʧʣʘ ʙʝʟ ʩʫʪʪʻʚʦʛʦ ʧʝʨʝʛʨʽʚʫ 

ʪʝʧʣʘ, ʽ ʟʥʠʞʝʥʥʷ ʪʝʨʤʦʤʝʭʘʥʽʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʚ ʦʙʦʣʦʥʮʽ; 

- ʩʪʚʦʨʝʥʥʷ ʤʘʪʨʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ  ʚ ʪʚʝʣʘʭ ʢʝʨʩʝʪʥʦʾ ʢʦʤʧʦʟʠʮʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʤʽʥʽʤʘʣʴʥʝ ʨʦʟʧʫʭʘʥʥʷ, ʚʠʩʦʢʫ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʽ ʢʦʨʦʟʽʡʥʫ ʩʪʽʡʢʽʩʪʴ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʝʨʤʝʪʥʦʾ ʩʪʨʫʢʪʫʨʠ ʢʦʤʧʦʟʠʮʽʾ ʟ ʦʙôʻʤʥʦʶ ʯʘʩʪʢʦʶ UO2 ʜʦ 70%  

ʽ ʤʝʪʘʣʽʯʥʦʾ ʤʘʪʨʠʮʽ ʟ ʜʦʩʪʘʪʥʴʦʶ ʤʽʮʥʽʩʪʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʦʾ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʚʝʣʘ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʈʝʰʝʪʥʠʢʦʚ ʌ.ɻ., ɹʠʙʠʣʘʰʚʠʣʠ ʖ.ʂ., ɻʦʣʦʚʥʠʥ ʀ.ʉ. ʇʨʦʙʣʝʤʳ ʩʦʟʜʘʥʠʷ 

ʊɺɽʕʃʦʚ ɺɺʕʈ-1000ʜʣʷ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʤʘʥʝʚʨʝʥʳʭ ɸʕʉ ʠ ʧʦʚʳʰʝʥʦʛʦ ʚʳʛʦʨʘʥʠʷ.- 

ɸʪʦʤʥʘʷ ʵʥʵʨʛʠʷ, 1988, ʪ.64. ʚʳʧ.4, 258-267 
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ʉʪʫʜʝʥʪ 4 ʢʫʨʩʫ, ʛʨ. ʊʗ-22 ʂʦʟʥʶʢ  ɼ.ɺ. 

ɼʦʮ., ʢ.ʪ.ʥ. ʆʚʜʽʻʥʢʦ ʖ.ʄ. 

ʆɹˆʈʋʅʊʋɺɸʅʅʗ ɹɽɿʇɽʂʀ ʈɽɸʂʊʆʈʅʆɰ ʋʉʊɸʅʆɺʂʀ ɺɺɽʈ-1000 ɿɸ ʋʄʆɺ 

ɺʀʂʆʅɸʅʅʗ ʄɸʅɽɺʈʋ ʇʆʊʋɾʅʆʉɯ  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʥʘʡʙʽʣʴʰʦʶ ʧʨʦʙʣʝʤʦʶ ʋʢʨʘʾʥʠ ʚ ʩʬʝʨʽ ʝʥʝʨʛʝʪʠʢʠ ʻ 

ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʨʦʙʣʝʥʦʾ ʪʘ ʩʧʦʞʠʪʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ɼʦʣʷ ʘʪʦʤʥʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʥʘ 

ʨʠʥʢʫ ʟʨʦʩʪʘʻ, ʘ ʫʩʪʘʥʦʚʦʢ, ʱʦ ʧʨʘʮʶʶʪʴ ʚ ʧʽʢʦʚʦʤʫ ʨʝʞʠʤʽ-ʟʤʝʥʰʫʻʪʴʩʷ. ʎʝ ʱʝ ʙʽʣʴʰʝ 

ʧʦʛʽʨʰʫʻ ʩʠʪʫʘʮʽʶ. ʈʽʰʝʥʥʷʤ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʚʚʝʜʝʥʥʷ ʨʦʙʦʪʠ ʘʪʦʤʥʠʭ ʝʥʝʨʛʦʙʣʦʢʽʚ ʚ 

ʤʘʥʝʚʨʝʥʦʤʫ ʨʝʞʠʤʽ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʨʝʛʫʣʶʚʘʪʠ ʧʦʪʫʞʥʽʩʴ ʚʠʨʦʙʣʝʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ 

ʨʘʤʢʘʭ 100-80% ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʾ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʝʜʝ ʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ ʻʜʠʥʦʾ 

ʝʥʝʨʛʦʩʠʩʪʝʤʠ ʟ ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʥʝʾ ʜʦʙʦʚʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ.

 ʇʽʩʣʷ ʫʩʧʽʰʥʦʾ ʜʦʩʣʽʜʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʤʘʥʝʚʨʝʥʦʛʦ ʨʝʞʠʤʫ ʥʘ 2-ʤʫ ʝʥʝʨʛʦʙʣʦʮʽ 

ʍʤʝʣʴʥʠʮʴʢʦʾ ɸɽʉ, ʬʘʭʽʚʮʽ ʚʠʨʘʭʫʚʘʣʠ ʥʘʡʦʧʪʠʤʘʣʴʥʽʰʠʡ ʛʨʘʬʽʢ ʟʤʽʥʠ ʪʝʧʣʦʚʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʨʝʘʢʪʦʨʘ: 

Å ʈʦʟʚʘʥʪʘʞʝʥʥʷ ʟ 100% ʜʦ 80% ʟʘ ʯʘʩ - 1ʛʦʜ. 

Å ʈʦʙʦʪʘ ʥʘ ʧʦʪʫʞʥʦʩʪʽ 80% ʧʨʦʪʷʛʦʤ 7ʛʦʜ. 

Å ʇʽʜʡʦʤ ʜʦ ʧʦʪʫʞʥʦʩʪʽ 100% ʟʘ ʯʘʩ - 2ʛʦʜ. 

Å ʈʦʙʦʪʘ ʥʘ ʧʦʪʫʞʥʦʩʪʽ 100% ʧʨʦʪʷʛʦʤ 14ʛʦʜ. 

ʈʝʞʠʤ ʤʘʥʝʚʨʫʚʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʷʚʦʶ ʢʩʝʥʦʥʦʚʠʭ ʢʦʣʠʚʘʥʴ ,ʷʢʽ ʟʘ ʧʝʚʥʠʭ 

ʫʤʦʚ ʤʦʞʫʪʴ ʤʘʪʠ ʥʝʟʘʪʫʭʘʶʯʠʡ ʭʘʨʘʢʪʝʨ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ʥʠʟʢʠ ʧʨʦʙʣʝʤ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʧʝʨʝʢʦʩʫ ʧʦʣʷ ʝʥʝʨʛʦʚʠʜʽʣʝʥʥʷ. ʊʦʤʫ, ʨʝʘʣʽʟʘʮʽʷ ʨʝʞʠʤʫ, 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʩʢʣʘʜʥʝʥʥʷ ʚ ʫʧʨʘʚʣʽʥʥʽ ʨʝʘʢʪʦʨʥʦʶ ʫʩʪʘʥʦʚʢʦʶ. ʈʦʟʛʣʷʥʝʤʦ ʜʝʢʽʣʴʢʘ 

ʪʠʧʽʚ ʧʨʦʝʢʪʥʠʭ ʘʚʘʨʽʡ, ʱʦ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʚ ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʘʮʽʾ ʤʘʥʝʚʨʫ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʚʠʩʦʪʥʠʤ ʧʦʣʝʤ ʝʥʝʨʛʦʚʠʜʽʣʝʥʥʷ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ. 

ɼʘʥʘ ʘʚʘʨʽʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʬʘʟʠ ʢʩʝʥʦʥʦʚʠʭ ʢʦʣʠʚʘʥʴ ʚʝʣʠʢʦʾ ʘʤʧʣʽʪʫʜʠ. 

ʇʦʤʠʣʢʦʚʠʡ ʚʧʨʠʩʢ ʢʦʥʮʝʥʪʨʘʪʫ ʙʦʨʥʦʾ ʢʠʩʣʦʪʠ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ ʧʦʪʫʞʥʽʩʪʶ ʟʘ 

ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʧʦʣʦʞʝʥʥʷ ʆʈ ʉʋɿ. ɺ ʜʘʥʽʡ ʘʚʘʨʽʾ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʦʤʠʣʢʦʚʝ ʚʚʝʜʝʥʥʷ 

ʦʧʝʨʘʪʦʨʦʤ ʚ ʘʢʪʠʚʥʫ ʟʦʥʫ ʢʦʥʮʝʥʪʨʘʪʫ ʙʦʨʥʦʾ ʢʠʩʣʦʪʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ 

ʫʤʦʚ ʥʦʨʤʘʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʝʘʢʪʦʨʘ. ɺ ʪʘʙʣʠʮʽ 1, ʧʨʠʚʝʜʝʥʽ ʜʘʥʽ, ʷʢʽ ʧʦʢʘʟʫʶʪʴ 

ʚʽʜʭʠʣʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʧʨʠʻʤʣʠʚʦʩʪʽ, ʚʽʜ ʟʥʘʯʝʥʴ ʧʨʠ ʥʦʨʤʘʣʴʥʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ[1]. 

 

ʊʘʙʣʠʮʷ 1 ï ʂʨʠʪʝʨʽʾ ʧʨʠʻʤʣʠʚʦʩʪʽ ʧʨʠ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ 

 

 

 

 

 

 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʤʘʥʝʚʨʫʚʘʥʥʷ ʧʦʪʫʞʥʽʩʪʶ, ʷʢ ʚ ʨʝʞʠʤʽ ʥʦʨʤʘʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʝʥʝʨʛʦʙʣʦʢʫ, ʪʘʢ ʽ ʚ ʨʝʞʠʤʘʭ ʧʦʨʫʰʝʥʴ ʢʨʠʪʝʨʽʾ ʧʨʠʻʤʣʠʚʦʩʪʽ ʚʠʢʦʥʫʶʪʴʩʷ. 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʍʘʣʠʤʦʥʯʫʢ ɺ.ɸ. ñʂʩʝʥʦʥʦʚʳʝʢʦʣʝʙʘʥʠʷʤʦʱʥʦʩʪʠ ʥʘ ɺɺʕʈ-1000ò, ʂʠʝʚ, 

ʗʜʝʨʥʘʷ ʠ ʨʘʜʠʘʮʠʦʥʥʘʷʙʝʟʦʧʘʩʥʦʩʪʴ, 2003, ˉ2, ʩ. 95-107 

 

ʈʝʞʠʤ 

ʨʦʙʦʪʠ 

ʅʘʟʚʘ ʧʘʨʘʤʝʪʨʘ ʈʝʞʠʤ 

ʨʦʙʦʪʠ 

ʅʘʟʚʘ ʧʘʨʘʤʝʪʨʘ 

ɸʚʘʨʽʷ ˉ1 ʊmax(ʪʚʝʣ) DNBRmin ɸʚʘʨʽʷ ˉ2 ʊmax(ʪʚʝʣ) DNBRmin 

ɸʚʘʨʽʡʥʠʡ 1685 1.63 ɸʚʘʨʽʡʥʠʡ 1.91 1297 

ʅʦʨʤʘʣʴʥʠʡ 1244 2.67 ʅʦʨʤʘʣʴʥʠʡ 2.67 1244 
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ʉʪʫʜʝʥʪ 4 ʢʫʨʩʫ, ʛʨ. ʊʗ-22 ʂʦʢʘʨʝʚ ɯ.ʆ. 

ʘʩ., ʢ.ʪ.ʥ. ʆʚʜʽʻʥʢʦ ʖ.ʄ. 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʇɽʈʉʇɽʂʊʀɺʅʀʍ ʄɸʊɽʈɯɸʃɯɺ ɺʀɻʆʈʗʖʏʆɻʆ 

ʇʆɻʃʀʅɸʏɸ ɼʃʗ ɺɺɽʈ-1000 

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʨʝʘʢʪʦʨʥʠʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ɸɽʉ ʻ ʚʦʜʦ-ʚʦʜʷʥʽ 

ʣʝʛʢʦʚʦʜʥʽ. ʇʦʜʽʙʥʽ ʫʩʪʘʥʦʚʢʠ ʧʣʘʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽ ʥʘʜʘʣʽ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ɸɽʉ 

ʫ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ. ɻʦʣʦʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʘʣʠʚʥʦʛʦ ʮʠʢʣʫ ʈʋ ʜʘʥʦʛʦ ʪʠʧʫ 

ʻ ʧʦʜʦʚʞʝʥʥʷ ʢʘʤʧʘʥʽʾ ʨʝʘʢʪʦʨʘ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʛʣʠʙʠʥʠ ʚʠʛʦʨʘʥʥʷ ʧʘʣʠʚʘ 

ʪʘ ʧʽʜʚʠʱʝʥʥʷʤ ʟʙʘʛʘʯʝʥʥʷ ʧʘʣʠʚʘ ʧʽʜʞʠʚʣʝʥʥʷ. ʈʝʘʣʽʟʘʮʽʷ ʪʘʢʠʭ ʧʘʣʠʚʥʠʭ ʮʠʢʣʽʚ 

ʥʝʤʦʞʣʠʚʘ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʛʦʨʷʶʯʠʭ ʧʦʛʣʠʥʘʯʽʚ. ɺʠʛʦʨʷʶʯʽ ʧʦʛʣʠʥʘʯʽ ʚ ɺɺɽʈ ʥʝ 

ʪʽʣʴʢʠ ʧʦʢʨʘʱʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʨʘʥʫ: ʚʦʥʠ ʧʦʪʨʽʙʥʽ ʜʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʨʦʟʧʦʜʽʣʫ 

ʝʥʝʨʛʦʚʠʜʽʣʝʥʥʷ ʚ ʘʢʪʠʚʥʽʡ ʟʦʥʽ ʽ ʨʝʘʣʽʟʘʮʽʾ ʙʽʣʴʰ ʙʝʟʧʝʯʥʦʛʦ (ʚʽʜôʻʤʥʦʛʦ) 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʨʝʘʢʪʠʚʥʦʩʪʽ. ɺ ʷʢʦʩʪʽ ʚʠʛʦʨʷʶʯʠʭ ʧʦʛʣʠʥʘʯʽʚ ʚ ʈʋ ʜʘʥʦʛʦ 

ʪʠʧʫ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʤʘʶʪʴ ʚʠʩʦʢʽ ʧʝʨʝʪʠʥʠ ʧʦʛʣʠʥʘʥʥʷ 

ʥʝʡʪʨʦʥʽʚ ʟʽ ʟʥʘʯʝʥʥʷʤʠ ʙʽʣʴʰʝ 1000 ʙʘʨʥ, ʪʘʢʠʭ ʷʢ Eu, Sm, Dy, Gd, Er, Cd ʽ Hf.  

ʋ ɺɺɽʈ-1000, ʥʘ ʜʘʥʠʡ ʯʘʩ, ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʢʩʠʜʫ ʛʘʜʦʣʽʥʽʶ, 

ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʠʡ ʧʦ ʦʙ'ʻʤʫ ʧʘʣʠʚʥʠʭ ʪʘʙʣʝʪʦʢ ʚ ʜʝʢʽʣʴʢʦʭ ʧʘʣʠʚʥʠʭ ʝʣʝʤʝʥʪʘʭ 

ʢʘʩʝʪʠ ï ʟʘʟʚʠʯʘʡ ʚ 6-ʪʠ ʘʙʦ 9-ʪʠ ʪʝʧʣʦʚʠʜʽʣʷʶʯʠʭ ʩʪʨʠʞʥʷʭ ʽʟ 312. ʆʢʩʠʜʠ ɻʘʜʦʣʽʥʽʶ 155 

ʪʘ 157 ʥʘʙʫʣʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʯʝʨʝʟ ʚʝʣʠʢʽ ʧʝʨʝʨʽʟʠ ʟʘʭʦʧʣʝʥʥʷ ʪʘ ʾʭʥʽʡ ʧʝʨʝʭʽʜ ʜʦ 

ʩʪʘʙʽʣʴʥʦʛʦ ʩʪʘʥʫ ʽʟʦʪʦʧʫ 156 ʪʘ 158 ʚʽʜʧʦʚʽʜʥʦ. ɸʣʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ɻʘʜʦʣʽʥʽʶ ʣʽʤʽʪʦʚʘʥʦ 

ʪʠʤ, ʱʦ ʚʽʥ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʥʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʧʘʣʠʚʘ (ʟʥʠʞʫʶʯʠ ʾʾ) ʱʦ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩ ʪʝʧʣʦʦʙʤʽʥʫ ʪʘ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʫʻ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʝʥʝʨʛʦʚʠʜʽʣʝʥʥʷ ʥʘ 

ʧʦʯʘʪʢʫ ʢʘʤʧʘʥʽʾ [1]. ɺ ʥʘʰ ʯʘʩ ʈʋ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʘʡʞʝ ʥʘ ʤʘʢʩʠʤʘʣʴʥʠʭ 

ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʘʭ. ʋ ʟʚôʷʟʢʫ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʾʭ ʧʽʜʚʠʱʝʥʥʷ, ʧʦʩʪʘʣʦ ʧʠʪʘʥʥʷ 

ʟʤʝʥʰʝʥʥʷ ʪʝʨʤʽʥʽʚ ʧʨʦʩʪʦʶ ʈʋ. ʅʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʤ ʨʽʰʝʥʥʷʤ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ɽʨʙʽʶ ʚ ʷʢʦʩʪʽ ʚʠʛʦʨʷʶʯʦʛʦ ʧʦʛʣʠʥʘʯʘ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʟʙʘʛʘʯʝʥʥʷ ʧʘʣʠʚʘ 

ʧʽʜʞʠʚʣʝʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʝ ʜʦʟʚʦʣʠʪʴ ʟʙʽʣʴʰʠʪʠ ʯʘʩ ʘʢʪʠʚʥʦʾ ʨʦʙʦʪʠ, ʱʦ ʟʙʽʣʴʰʠʪʴ 

ʩʫʤʘʨʥʫ ʛʝʥʝʨʘʮʽʶ ʪʘ ʜʦʟʚʦʣʠʪʴ ʦʪʨʠʤʘʪʠ ʩʫʪʪʻʚʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ [2].   

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ɻʘʜʦʣʽʥʽʶ (ʧʨʠʨʦʜʥʘ ʩʫʤʽʰ ï 46000 ʙʘʨʥ ʪʘ 157 ʽʟʦʪʦʧ ï 254 ʪʠʩ. 

ʙʘʨʥ (ʘʙʩʦʣʶʪʥʠʡ ʨʝʢʦʨʜ)), ɽʨʙʽʡ ʻ ʩʣʘʙʢʠʤ ʧʦʛʣʠʥʘʯʝʤ (ʧʝʨʝʨʽʟ ʟʘʭʦʧʣʝʥʥʷ 1000 ʙʘʨʥ).  

ɸʣʝ ʛʦʣʦʚʥʠʤ ʧʦʟʠʪʠʚʥʠʤ ʤʦʤʝʥʪʦʤ ʻ ʪʝ, ʱʦ ʚʢʣʶʯʝʥʥʷ ɽʨʙʽʶ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ 

ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʧʘʣʠʚʘ ʪʘ ʘʙʩʦʣʶʪʥʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʧʦʜʽʣ ʝʥʝʨʛʦʚʠʜʽʣʝʥʥʷ, ʪʦʤʫ ʱʦ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʚ ʫʩʽʭ ʘʙʦ ʙʽʣʴʰʦʩʪʽ ʊɺɽʃʽʚ. ʅʘʚʽʪʴ ʧʨʦʩʪʠʡ ʘʥʘʣʽʟ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ 

ʧʨʠʨʦʜʥʽʭ ʩʫʤʽʰʝʡ ʦʢʩʠʜʽʚ ɻʘʜʦʣʽʥʽʶ (10 ɺʪ/ʤĀʂ) ʪʘ ɽʨʙʽʶ (14,5 ɺʪ/ʤĀʂ) ʷʚʥʦ ʧʦʢʘʟʫʻ 

ʨʽʟʥʠʮʶ, ʧʨʠ ʪʦʤʫ ʱʦ ʋʨʘʥʫ ï 27,5 ɺʪ/ʤĀʂ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʚʢʣʶʯʝʥʴ 

ɻʘʜʦʣʽʥʽʶ ʜʦ 8% ʫ ʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ, ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʧʘʜʘʻ ʤʘʡʞʝ ʚʜʚʽʯʽ, ʱʦ ʻ 

ʥʝʛʘʪʠʚʥʠʤ ʝʬʝʢʪʦʤ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ɽʨʙʽʶ ʚ ʷʢʦʩʪʽ ʚʠʛʦʨʷʶʯʦʛʦ ʧʦʛʣʠʥʘʯʘ ʻ ʦʜʥʠʤʠ ʟ 

ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʧʘʣʠʚʥʠʭ ʮʠʢʣʽʚ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʫʜʦʩʢʦʥʘʣʝʥʽ ʪʘʢʠʤ ʯʠʥʦʤ ʧʘʣʠʚʥʽ ʮʠʢʣʠ, ʤʠ ʟʤʦʞʝʤʦ ʟʘʚʘʥʪʘʞʫʚʘʪʠ 

ʙʽʣʴʰ ʟʙʘʛʘʯʝʥʝ ʧʘʣʠʚʦ ʙʝʟ ʨʠʟʠʢʽʚ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʨʦʚʦʜʠʪʠ ʧʝʨʝʚʘʥʪʘʞʫʚʘʣʴʥʽ ʨʦʙʦʪʠ 

ʨʽʜʰʝ, ʪʠʤ ʩʘʤʠʤ ʟʤʝʥʰʠʪʠ ʯʘʩ ʧʨʦʩʪʦʶ ʈʋ.  
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ɼʆʉʃɯɼɾɽʅʅʗ ʄʆɾʃʀɺʆʉʊɽʁ ɺʀʂʆʈʀʉʊɸʅʅʗ ɼɸʊʏʀʂɯɺ ʇʆʊʆʏʅʆɻʆ 

ʂʆʅʊʈʆʃʖ ʈɸɼɯɸʎɯʁʅʆɻʆ ɺʀʇʈʆʄɯʅʖɺɸʅʅʗ ʇɯɼ ʏɸʉ ʇɽʈɽɺɽɿɽʅʅʗ 

ʈɸɼɯʆɸʂʊʀɺʅʀʍ ʄɸʊɽʈɯɸʃɯɺ 

ʈʘʜʽʦʘʢʪʠʚʥʽ ʤʘʪʝʨʽʘʣʠ ʥʘʡʙʽʣʴʰ ʚʨʘʟʣʠʚʽ ʜʦ ʧʦʰʢʦʜʞʝʥʴ, ʚʪʨʘʪ ʘʙʦ ʚʠʢʨʘʜʝʥʴ ʧʽʜ 

ʯʘʩ ʧʝʨʝʚʝʟʝʥʥʷ, ʘʣʝ ʚ ʋʢʨʘʾʥʽ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʢʦʥʪʨʦʣʴ ʚʽʜʙʫʚʘʻʪʴʩʷ ʣʠʰʝ ʧʨʠ 

ʚʽʜʚʘʥʪʘʞʝʥʥʽ ʪʘ ʦʪʨʠʤʘʥʥʽ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ [1]. ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʢʦʥʪʨʦʣʴ ʟʘ 

ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʧʦʚʠʥʝʥ ʚʽʜʙʫʚʘʪʠʩʷ ʮʽʣʦʜʦʙʦʚʦ. ɼʣʷ ʧʦʩʪʽʡʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʪʘ ʤʽʩʮʷ ʟʥʘʭʦʜʞʝʥʥʷ ʢʦʥʪʝʡʥʝʨʘ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʩʴʦʛʦʜʥʽ ʚ ʩʚʽʪʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʠʩʪʝʤʠ ʥʘʚʽʛʘʮʽʾ. ʆʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʪʘʢʠʭ ʩʠʩʪʝʤ ʻ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠ ʘʚʪʦʥʦʤʥʽʡ ʨʦʙʦʪʽ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʚʧʣʠʚʦʤ ʣʶʜʩʴʢʦʛʦ ʯʠʥʥʠʢʘ 

ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʢʦʥʪʨʦʣʶ ʧʽʜ 

ʯʘʩ ʙʝʟʧʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʘʪʯʠʢʽʚ ʨʘʜʽʘʮʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʱʦ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʽʜ ʯʘʩ 

ʢʦʥʪʨʦʣʶ ʙʝʟʧʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʪʠʬʽʢʘʮʽʾ 

ʜʘʪʯʠʢʽʚ, ʟʙʽʨ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʜʽʘʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʙʫʣʦ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʽʪʯʠʟʥʷʥʠʡ ʇɹʈʄ-2006  ʪʘ ʤʽʞʥʘʨʦʜʥʠʡ SSSNoTS-R-1 ʥʦʨʤʘʪʠʚʥʽ 

ʜʦʢʫʤʝʥʪʠ. 

ɿʛʽʜʥʦ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʨʘʜʽʦʘʢʪʠʚʥʽ ʤʘʪʝʨʽʘʣʠ ʧʦʚʠʥʥʽ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠʩʷ 

ʣʠʰʝ ʫ ʧʘʢʫʚʘʣʴʥʠʭ ʢʦʤʧʣʝʢʪʘʭ. ʇʘʢʫʚʘʣʴʥʠʡ ʢʦʤʧʣʝʢʪ - ʩʫʢʫʧʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ, 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʦʚʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʡ ʫʪʨʠʤʘʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʚʤʽʩʪʫ. ʇʘʢʫʚʘʣʴʥʠʡ 

ʢʦʤʧʣʝʢʪ ʤʦʞʝ ʙʫʪʠ ʫ ʬʦʨʤʽ ʷʱʠʢʘ, ʙʦʯʢʠ ʯʠ ʘʥʘʣʦʛʽʯʥʦʾ ʧʨʠʡʤʘʣʴʥʦʾ ʻʤʥʦʩʪʽ, ʘʣʝ ʤʦʞʝ 

ʙʫʪʠ ʡ ʚʘʥʪʘʞʥʠʤ ʢʦʥʪʝʡʥʝʨʦʤ, ʨʝʟʝʨʚʫʘʨʦʤ ʘʙʦ ʢʦʥʪʝʡʥʝʨʦʤ ʩʝʨʝʜʥʴʦʾ 

ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʩʪʽ ʜʣʷ ʤʘʩʦʚʠʭ ʚʘʥʪʘʞʽʚ. ʇʘʢʫʚʘʣʴʥʠʡ ʢʦʤʧʣʝʢʪ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʢʦʥʩʪʨʫʡʦʚʘʥʠʡ ʽ ʦʙʨʦʙʣʝʥʠʡ ʪʘʢ, ʱʦʙ ʟʦʚʥʽʰʥʽ ʧʦʚʝʨʭʥʽ ʥʝ ʤʘʣʠ ʯʘʩʪʠʥ, ʱʦ ʚʠʩʪʫʧʘʶʪʴ, 

 ̔ʤʦʛʣʠ ʙʫʪʠ ʣʝʛʢʦ ʜʝʟʘʢʪʠʚʦʚʘʥʽ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʮʽʣʦʜʦʙʦʚʦ ʧʝʨʝʚʽʨʷʪʠ ʨʽʚʝʥʴ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʫʧʘʢʦʚʢʠ ʯʠ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʘʢʝʪʫ ʟ ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʥʝʦʙʭʽʜʥʦ ʦʙʣʘʜʥʘʪʠ ʫʧʘʢʦʚʢʠ 

ʟʘʩʦʙʘʤʠ ʢʦʥʪʨʦʣʶ. ʇʨʠ ʮʴʦʤʫ ʪʘʢʠʡ ʢʦʥʪʨʦʣʴ ʧʦʪʨʽʙʥʦ ʧʨʦʚʦʜʠʪʠ ʧʦʩʪʽʡʥʦ ʚ 

ʘʚʪʦʥʦʤʥʦʤʫ ʨʝʞʠʤʽ ʙʝʟ ʧʨʠʩʫʪʥʦʩʪʽ ʧʝʨʩʦʥʘʣʫ, ʪʘ ʟ ʧʝʨʝʜʘʯʝʶ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʧʨʠʩʪʨʦʶ 

ʚ on-line ʨʝʞʠʤʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʟʚ'ʷʟʢʫ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʧʫʥʢʪʠ ʤʦʥʽʪʦʨʠʥʛʫ, 

ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʾ ʧʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʶ ʧʘʨʪʽʾ ʨʘʜʽʦʘʢʪʠʚʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ.  

ʅʘ ʧʽʜʩʪʘʚʽ ʚʠʤʦʛ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʘʥʘʣʽʟʫ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʽ ʛʨʘʥʠʮʴ ʘʢʪʠʚʥʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʧʨʝʜʤʝʪʽʚ, ʘ ʪʘʢʦʞ ʚʠʤʦʛ ʷʢʽ ʽʩʥʫʶʪʴ 

ʜʣʷ ʜʦʟʠʤʝʪʨʽʚ, ʚʠʟʥʘʯʠʣʠ ʛʦʣʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʜʣʷ ʜʦʟʠʤʝʪʨʽʚ ʪʘ ʾʭ ʪʠʧʠ, ʷʢʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʟʚʽʪʽ [3]. 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʆʙʥʘʨʫʞʝʥʠʝ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʛʨʘʥʠʮʘʭ. ʄɸɻɸʊʕ, 

ɺɽʅɸ, 2003 IAEA-TECDOC-1312/R É ʄɸɻɸʊʕ, 2003 ʀʟʜʘʥʦ ʄɸɻɸʊʕ ʚ ɸʚʩʪʨʠʠ 

ɸʚʛʫʩʪ 2003 

2. http://www.project-ukraine.eu/ 

3. ʊɽʌ ʅʊʋʋ çʂʇɯè Horizon 2020. ɿʚʽʪ, 2015. 
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ʉʪʫʜʝʥʪ 5 ʢʫʨʩʫ, ʛʨ. ʊʗ-51ʤ ʂʦʩʷʢ ʇ.ʉ. 

ʉʪ.ʚʠʢʣ., ʢ.ʪ.ʥ. ʉʘʭʥʦ ʆ.ɺ. 

ɼʆʉʃɯɼɾɽʅʗ ɺʃɸʉʊʀɺʆʉʊɽʁ ʄɸʊɽʈɯɸʃɯɺ ʂʆʈʇʋʉɯɺ ʈɽɸʂʊʆʈɯɺ ɺɺɽʈ-

1000 ɿɸ ɼʆʇʆʄʆɻʆʖ ɿʈɸɿʂɯɺ-ʉɺɯɼʂɯɺ 

ʂʦʨʧʫʩ ʨʝʘʢʪʦʨʘ ʻ ʦʜʥʠʤ ʽʟ ʙʘʨôʻʨʽʚ ʙʝʟʧʝʢʠ. ʊʦʤʫ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʡʦʛʦ ʩʪʘʥ ʻ 

ʫʤʦʚʦʶ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸɽʉ. 

ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʢʦʨʧʫʩʫ ʨʝʘʢʪʦʨʘ ʻ  ʧʨʦʛʨʘʤʘ ʧʦ 

ʢʦʥʪʨʦʣʶ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʝʪʘʣʫ ʢʦʨʧʫʩʫ ʨʝʘʢʪʦʨʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʨʘʟʢʽʚ-ʩʚʽʜʢʽʚ ʟ 

ʤʘʪʝʨʽʘʣʫ ʢʦʨʧʫʩʫ ʜʘʥʦʛʦ ʨʝʘʢʪʦʨʘ. ʎʽ ʤʝʪʦʜʠ ʟʚʦʜʷʪʴʩʷ ʜʦ ʧʦʙʫʜʦʚʠ ʟʘʣʝʞʥʦʩʪʽ ʟʩʫʚʫ 

ʢʨʠʪʠʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʢʨʠʭʢʦʩʪʽ ʊF ʚʽʜ ʥʘʙʨʘʥʦʛʦ ʬʣʶʝʥʩʘ ʰʚʠʜʢʠʭ (ɽ Ó 0,5 ʄʝɺ) 

ʥʝʡʪʨʦʥʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʨʘʜʽʘʮʽʡʥʦʛʦ ʦʢʨʠʭʯʫʚʘʥʥʷ ɸF 

ɺ ʋʢʨʘʾʥʽ  ʧʨʦʮʝʜʫʨʘ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ  ʚʠʧʨʦʙʫʚʘʥʴ ʟʨʘʟʢʽʚ-ʩʚʽʜʢʽʚ 

ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʜʦʢʫʤʝʥʪʦʤ ʇʅɸɽ ɻ-7-003-86. ɺ ʜʘʥʠʡ ʯʘʩ ʚ ʨʘʤʢʘʭ ʄɸɻɸʊɽ 

ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʥʦʨʤʘʪʠʚʥʠʡ ʜʦʢʫʤʝʥʪ Unified Procedure for Lifetime Assessment of 

Components and Piping in NPPs with WWER type reactorsñ(VERLIFE), ʷʢʠʡ ʧʦʢʣʠʢʘʥʠʡ 

ʦʙôʻʜʥʘʪʠ ʥʘʡʙʽʣʴʰ ʨʦʟʚʠʥʝʥʽ ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʽ VERLIFE ʫ 

ʚʠʟʥʘʯʝʥʥʽ ʟʘʣʝʞʥʦʩʪʽ ʟʩʫʚʫ ʢʨʠʪʠʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʢʨʠʭʢʦʩʪʽ ʊF ʚʽʜ ʥʘʙʨʘʥʦʛʦ ʬʣʶʝʥʩʘ 

ʰʚʠʜʢʠʭ (ɽ Ó 0,5 ʄʝɺ) ʥʝʡʪʨʦʥʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʨʘʜʽʘʮʽʡʥʦʛʦ ʦʢʨʠʭʯʫʚʘʥʥʷ 

ɸF. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʟʘʜʘʯʽ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʨʦʟʨʘʭʫʥʢʠ ʪʘ 

ʧʦʙʫʜʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʛʨʘʬʽʢʠ ʟʘ ʧʨʦʮʝʜʫʨʦʶ ʇʅɸɽ ɻ-7-003-86 ʪʘ VERLIFE. ɯ ʜʘʣʽ 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʭʦʞʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ. 

 
ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʊʠʧʦʚʘ ʧʨʦʛʨʘʤʘ ʢʦʥʪʨʦʣʶ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʝʪʘʣʫ ʢʦʨʧʫʩʽʚ ʨʝʘʢʪʦʨʽʚ ɺɺɽʈ-1000 ʟʘ 

ʟʨʘʟʢʘʤʠ-ʩʚʽʜʢʘʤʠ ɻʇ ʅɸɽʂ çɽʥʝʨʛʦʘʪʦʤè. 

2. ʅʦʨʤʠ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʤʽʮʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʘʪʦʤʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ 
ʫʩʪʘʥʦʚʦʢ ʇʅɸɽ ɻ-7-002-86. 
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ʄʘʛʽʩʪʨ 6 ʢʫʨʩʫ, ʛʨ. ʊʗ-41ʤ ʂʦʰʝʣʶʢ ɸ.ʆ. 

ɼʦʮ., ʢ.ʪ.ʥ. ʂʨʘʚʝʮʴ ɺ.ʖ. 

ɺʇʃʀɺ ɼʆɺɾʀʅʀ ɿʆʅʀ ʅɸɻʈɯɺʋ ɼɺʆʌɸɿʅʀʍ ʊɽʈʄʆʉʀʌʆʅɯɺ ʅɸ 

ʄɸʂʉʀʄɸʃʔʅɯ ʊɽʇʃʆɺɯ ʅɸɺɸʅʊɸɾɽʅʅʗ ɼʃʗ ʆʍʆʃʆɼɾɽʅʅʗ ʉʋʍʆɻʆ 

ʉʍʆɺʀʑɸ ɺɯɼʇʈɸʎʔʆɺɸʅʆɻʆ ʗɼɽʈʅʆɻʆ ʇɸʃʀɺɸ  

ɺʽʜʚʝʜʝʥʥʷ ʧʨʦʜʫʢʦʚʘʥʦʾ ʚʽʜʧʨʘʮʴʦʚʘʥʠʤ ʷʜʝʨʥʠʤ ʧʘʣʠʚʦʤ ʟʘʣʠʰʢʦʚʦʾ ʪʝʧʣʦʪʠ ʟʘ 

ʤʝʞʽ ʩʭʦʚʠʱ ʤʦʢʨʦʛʦ ʟʙʝʨʽʛʘʥʥʷ (ʙʘʩʝʡʥʠ ʚʠʪʨʠʤʢʠ ʧʨʠ ʨʝʘʢʪʦʨʘʭ) ʪʘ ʩʫʭʦʛʦ ʟʙʝʨʽʛʘʥʥʷ 

(ʢʘʤʝʨʠ-ʩʭʦʚʠʱʘ, ʢʦʥʪʝʡʥʝʨʠ, ʢʝʩʦʥʠ) ʤʦʞʝ ʝʬʝʢʪʠʚʥʦ ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʘʩʠʚʥʠʭ ʩʠʩʪʝʤ ʚʠʧʘʨʦʚʫʚʘʣʴʥʦ-ʢʦʥʜʝʥʩʘʮʽʡʥʠʭ ʩʠʩʪʝʤ (ɺʂʉ) ʪʝʧʣʦʧʝʨʝʜʘʯʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ɺʂʉ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʧʘʩʠʚʥʦʛʦ 

ʪʝʧʣʦʚʽʜʚʝʜʝʥʥʷ ʚʽʜ ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʷʜʝʨʥʦʛʦ ʧʘʣʠʚʘ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ, 

ʙʝʟʧʝʢʫ ʽ ʢʦʤʧʘʢʪʥʽʩʪʴ ʟʘʩʦʙʽʚ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ɺʗʇ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʜʦʚʞʠʥʠ ʟʦʥʠ ʥʘʛʨʽʚʫ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʤʽʜʥʠʭ ʪʝʨʤʦʩʠʬʦʥʘʭ ʟ 

ʚʥʫʪʨʽʰʥʽʤ ʜʽʘʤʝʪʨʦʤ dʚʥ=16 10
-3

 ʤ, ʜʦʚʞʠʥʦʶ 1,5 ʤ ʪʘ ʚʦʜʦʶ ʫ ʷʢʦʩʪʽ ʪʝʧʣʦʥʦʩʽʷ. 

ɺʽʜʚʝʜʝʥʥʷ ʪʝʧʣʦʪʠ ʚʽʜ ʟʦʥʠ ʢʦʥʜʝʥʩʘʮʽʾ ʦʨʛʘʥʽʟʦʚʫʚʘʣʦʩʴ ʚʦʜʦʶ ʟʽ ʩʪʘʣʦʶ ʚʠʪʨʘʪʦʶ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʦʶ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 1. ɽʢʩʧʝʨʠʤʝʥʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʜʣʷ 

ʪʝʨʤʦʩʠʬʦʥʽʚ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʪʝʧʣʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʝʨʤʽʯʥʠʡ ʦʧʽʨ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ 

ʧʝʚʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʪʝʧʣʦʚʦʤʫ ʧʦʪʦʢʫ, ʷʢʠʡ ʤʦʞʝ 

ʧʝʨʝʜʘʚʘʪʠ ʪʝʨʤʦʩʠʬʦʥ ʧʨʠ ʟʘʜʘʥʽʡ ʢʦʥʬʽʛʫʨʘʮʽʾ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʜʦʚʞʠʥʠ ʟʦʥʠ ʥʘʛʨʽʚʫ 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ, ʷʢʠʡ ʤʦʞʝ ʧʝʨʝʜʘʚʘʪʠ ʜʘʥʠʡ ʪʝʨʤʦʩʠʬʦʥ, ʟʨʦʩʪʘʻ.  

 
ʘ)        ʙ) 

ʈʠʩʫʥʦʢ 1 ï ɿʘʣʝʞʥʽʩʪʴ ʪʝʨʤʽʯʥʦʛʦ ʦʧʦʨʫ ʚʽʜ ʚʽʜʚʝʜʝʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ (ʘ) ʪʘ 

ʟʘʣʝʞʥʽʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚʽʜ ʜʦʚʞʠʥʠ ʟʦʥʠ ʥʘʛʨʽʚʫ (ʙ) 

(1-lʟʥ=137 ʤʤ, 2-lʟʥ=256 ʤʤ) 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ɹʝʟʨʦʜʥʳʡ ʄ.ʂ. ɼʚʫʭʬʘʟʥʳʝʪʝʨʤʦʩʠʬʦʥʳ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡʪʝʧʣʦʪʝʭʥʠʢʝ/ʄ.ʂ. 

ɹʝʟʨʦʜʥʳʡ, ʉ.ʉ. ɺʦʣʢʦʚ, ɺ.ʌ. ʄʦʢʣʷʢ. ï ʂ.: ɺʠʱʘ ʰʢʦʣʘ, 1991. ï 75 ʩ. 
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ʉʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʫ, ʛʨ. ʊʗ-21 ʂʨʘʚʮʦʚʘ ʊ.ɻ 

ɼʦʮ., ʢ.ʪ.ʥ ʂʦʥʴʰʠʥ ɺ.ɯ. 

ʉʋʏɸʉʅɯ ʄɽʊʆɼʀ ʇɯɼɻʆʊʆɺʂʀ ɼʆɼɸʊʂʆɺʆɰ ɺʆɼʀ ʅɸ ɸɽʉ ɿ 

ʈɽɸʂʊʆʈɸʄʀ ɺɺɽʈ-1000 

ɹʝʟʧʝʢʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʷʜʝʨʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʫʩʪʘʥʦʚʢʠ ɸɽʉ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʷʢʦʩʪʽ ʪʝʧʣʦʥʦʩʽʷ ʪʘ ʨʦʙʦʯʦʛʦ ʪʽʣʘ.  ɺʪʨʘʪʠ ʪʝʧʣʦʥʦʩʽʷ, ʢʦʥʜʝʥʩʘʪʫ ʪʘ ʧʘʨʠ ʥʘ 

ʝʥʝʨʛʦʙʣʦʮʽ ʤʘʶʪʴ ʙʫʪʠ ʩʢʦʤʧʝʥʩʦʚʘʥʽ ʜʦʜʘʪʢʦʚʦʶ ʚʦʜʦʶ. ʗʢʽʩʪʴ ʚʦʜʠ ʧʦʚʠʥʥʘ 

ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʧʨʘʚʠʣ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɺ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʽ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ 

ʧʽʜʛʦʪʦʚʢʠ  ʜʦʜʘʪʢʦʚʦʾ ʚʦʜʠ ʥʘ ɸɽʉ ʟ ʨʝʘʢʪʦʨʘʤʠ ɺɺɽʈ-1000. ʆʩʥʦʚʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʩʭʝʤʠ 

ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʭʽʤʽʯʥʦʛʦ ʦʯʠʱʝʥʥʷ ʚʦʜʠ, ʨʦʟʛʣʷʥʫʪʦ ʥʘ ʧʨʠʢʣʘʜʽ 

ʦʙʣʘʜʥʘʥʥʷ ʭʽʤʽʯʥʦʛʦ ʮʝʭʫ 1-ʛʦ ʝʥʝʨʛʦʙʣʦʢʫ ʍʤʝʣʴʥʠʮʴʢʦʾ ɸɽʉ. 

ʇʽʜʛʦʪʦʚʢʘ ʜʦʜʘʪʢʦʚʦʾ ʚʦʜʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ 2 ʩʪʘʜʽʾ: ʥʘ ʧʝʨʰʽʡ ð ʚʠʜʘʣʷʶʪʴʩʷ, 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʟʚʘʞʝʥʽ ʜʦʤʽʰʢʠ; ʥʘ ʜʨʫʛʽʡ ð ʚʦʜʘ ʧʽʜʜʘʻʪʴʩʷ ʦʯʠʱʝʥʥʶ ʭʽʤʽʯʥʠʤʠ ʘʙʦ 

ʪʝʨʤʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ. 

ɺ ʨʘʤʢʘʭ ʜʦʧʦʚʽʜʽ ʨʦʟʛʣʷʥʫʪʦ ʧʦʧʝʨʝʜʥʻ ʦʯʠʱʝʥʥʷ ʧʨʠʨʦʜʥʴʦʾ ʚʦʜʠ ʤʝʪʦʜʦʤ 

ʦʩʘʜʞʫʚʘʥʥʷ, ʚ ʧʨʦʮʝʩʽ ʷʢʦʛʦ ʚʠʜʘʣʷʶʪʴʩʷ ʛʨʫʙʦʜʠʩʧʝʨʩʥʽ ʽ ʢʦʣʦʾʜʥʽ ʜʦʤʽʰʢʠ ʫ ʚʠʛʣʷʜʽ 

ʦʩʘʜʫ.  

ʈʦʟʢʨʠʪʦ ʩʫʪʥʽʩʪʴ ʽ ʬʽʟʠʯʥʽ ʦʩʥʦʚʠ ʧʨʦʮʝʩʫ ʦʩʚʽʪʣʝʥʥʷ ʧʽʜʛʦʪʦʚʣʝʥʦʾ ʚʦʜʠ, ʷʢʠʡ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʰʣʷʭʦʤ ʚʽʜʩʪʦʶʚʘʥʥʷ ʪʘ ʬʽʣʴʪʨʫʚʘʥʥʷ. ʅʘʚʝʜʝʥʦ ʩʭʝʤʠ ʦʩʚʽʪʣʶʚʘʯʘ ʪʘ 

ʤʝʭʘʥʽʯʥʦʛʦ ʬʽʣʴʪʨʫ. 

ʇʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩ ʧʨʦʮʝʩʫ ʟʥʝʩʦʣʝʥʥʷ ʦʩʚʽʪʣʝʥʦʾ ʚʦʜʠ. ɼʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʽ 

ʬʽʟʠʯʥʽ ʦʩʥʦʚʠ ʽ ʨʝʘʣʽʟʘʮʽʷ ʤʝʪʦʜʫ ʟʥʝʩʦʣʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʚʦʩʪʫʧʝʥʝʚʠʭ 

ʽʦʥʦʦʙʤʽʥʥʠʭ ʬʽʣʴʪʨʽʚ, ʫ ʷʢʠʭ ʢʘʪʽʦʥʠ ʪʘ ʘʥʽʦʥʠ ʩʦʣʝʡ ʽ ʢʠʩʣʦʪ ʟʘʤʽʱʫʶʪʴʩʷ ʥʘ ʽʦʥʠ ʅ
+
 ʪʘ 

ʆʅ
-
.  

ʋ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʠʡ ʦʧʠʩ ʪʘ ʩʭʝʤʘ ʬʽʣʴʪʨʫ ʟʤʽʰʘʥʦʾ ʜʽʾ (ʌɿɼ), ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʦʩʪʘʪʦʯʥʝ ʦʯʠʱʝʥʥʷ ʚʽʜ ʛʽʜʨʘʪʦʚʘʥʠʭ ʩʦʣʝʡ ʽ ʟʘʣʠʰʢʽʚ ʨʝʘʛʝʥʪʽʚ, ʷʢʽ ʤʦʛʣʠ ʙʫʪʠ 

ʚʠʥʝʩʝʥʠʤʠ ʧʦʪʦʢʦʤ ʚʦʜʠ ʟ ʽʦʥʦʦʙʤʽʥʥʠʭ ʬʽʣʴʪʨʽʚ ʧʦʧʝʨʝʜʥʽʭ ʩʪʫʧʝʥʽʚ ʦʯʠʱʝʥʥʷ.  

ʂʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʤ ʧʘʨʘʤʝʪʨʘʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ 

ʢʦʞʥʽʡ ʩʪʘʜʽʾ ʧʽʜʛʦʪʦʚʢʠ ʜʦʜʘʪʢʦʚʦʾ ʚʦʜʠ.ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʾ ʦʙʨʦʙʢʠ 

ʧʨʠʨʦʜʥʦʾ ʚʦʜʠ ʜʦʟʚʦʣʷʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚ, ʱʦ ʛʘʨʘʥʪʫʶʪʴ ʪʨʠʚʘʣʫ 

ʙʝʟʘʚʘʨʽʡʥʫ ʨʦʙʦʪʫ ʦʩʥʦʚʥʠʭ ʘʛʨʝʛʘʪʽʚ ʪʝʧʣʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʪʨʠʤʫʚʘʪʠ ʟ 

ʧʨʠʨʦʜʥʦʾ ʚʦʜʠ ʟʥʝʩʦʣʝʥʫ ʚʦʜʫ ʜʣʷ ʧʽʜʞʠʚʣʝʥʥʷ, ʥʘ ʭʽʤʚʦʜʦʦʯʠʱʝʥʥʷ (ʍɺʆ) ʽ ʧʦʜʘʣʴʰʦʾ 

ʧʝʨʝʨʦʙʢʠ ʪʘ ʦʯʠʱʝʥʥʷ ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʉɺʆ, ɹʆʋ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ . 
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ɸʅɸʃɯɿ ʉʊɸʅʋ ɺʅʋʊʈɯʐʅʔʆʂʆʈʇʋʉʅʆɰ ʐɸʍʊʀ ʈɽɸʂʊʆʈɸ I ɹʃʆʂʋ 

ʖɾʅʆ-ʋʂʈɸɰʅʉʔʂʆɰ ɸɽʉ ɿ ʄɽʊʆʖ ʇʈʆɼʆɺɾɽʅʅʗ ʁʆɻʆ ɽʂʉʇʃʋɸʊɸʎɯɰ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʧʨʦʜʦʚʞʝʥʥʷ ʨʝʩʫʨʩʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʪʝʨʤʽʥʦʤ ʩʣʫʞʙʠ 

ʦʩʥʦʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʘʪʦʤʥʠʭ ʨʝʘʢʪʦʨʽʚ ʋʢʨʘʾʥʠ ʦʙʫʤʦʚʣʝʥʘ ʥʘʩʪʫʧʥʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

ʥʘʙʣʠʞʝʥʥʷʤ ʧʨʦʝʢʪʥʦʛʦ ʪʝʨʤʽʥʫ ʟʘʢʨʠʪʪʷ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʨʝʘʢʪʦʨʽʚ; ʥʝʧʨʠʧʫʩʪʠʤʽʩʪʶ 

ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸɽʉ ʚ ʫʤʦʚʘʭ ʩʪʘʨʽʥʥʷ ʦʩʥʦʚʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ; ʚʠʩʦʢʦʶ ʚʘʨʪʽʩʪʶ ʽ ʪʨʠʚʘʣʽʩʪʶ ʙʫʜʽʚʥʠʮʪʚʘ ʥʦʚʠʭ ɸɽʉ; ʤʦʞʣʠʚʽʩʪʶ 

ʚʽʜʩʪʨʦʯʝʥʥʷ ʟʘ ʯʘʩʦʤ ʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʟʘʢʨʠʪʪʷ ɸɽʉ ʽ ʧʦʭʦʚʘʥʥʷ ʨʘʜʽʘʮʽʡʥʦ-ʘʢʪʠʚʥʠʭ 

ʚʽʜʭʦʜʽʚ; ʝʢʦʥʦʤʽʯʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʧʨʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸɽʉ. 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʻ ʦʮʽʥʢʘ ʪʝʨʤʽʥʫ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʰʘʭʪʠ 

ʚʥʫʪʨʽʰʥʴʦʢʦʨʧʫʩʥʦʾ ʨʝʘʢʪʦʨʘ ʝʥʝʨʛʦʙʣʦʢʫ ˉ 1 ɺʇ ʖʋɸɽʉ ʟʘ ʥʘʩʪʫʧʥʠʤ 

ʢʨʠʪʝʨʽʻʤ:ʫʤʦʚʘ ʮʠʢʣʽʯʥʦʾ ʤʽʮʥʦʩʪʽ. 

ʈʦʟʨʘʭʫʥʦʢ ʤʽʮʥʦʩʪʽ ʰʘʭʪʠ ʚʥʫʪʨʽʰʥʴʦʢʦʨʧʫʩʥʦʾ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʥʘʩʪʫʧʥʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

 ʚʠʙʽʨ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʨʝʞʠʤʽʚ; 

 ʨʦʟʨʦʙʢʘ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ; 

 ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʨʝʞʠʤʽʚ; 

 ʨʦʟʨʘʭʫʥʢʠ ʤʽʮʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ; 

 ʨʦʟʨʘʭʫʥʦʢ ʚʪʦʤʣʶʶʯʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ. 

ʈʦʟʨʘʭʫʥʢʠ ʚʪʦʤʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʦʩʥʦʚʘʥʽ ʥʘ ʧʨʦʝʢʪʥʠʭ ʨʝʞʠʤʘʭ ʽ ʙʣʦʢʘʭ 

ʥʘʚʘʥʪʘʞʝʥʥʷ [1].ʆʩʥʦʚʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ, ʱʦ ʜʽʶʪʴ ʥʘ ʰʘʭʪʫ ʚʥʫʪʨʽʰʥʴʦʢʦʨʧʫʩʥʫ, 

ʷʚʣʷʶʪʴʩʷ: 

 ʪʝʤʧʝʨʘʪʫʨʥʝ ʧʦʣʝ; 

 ʨʝʟʫʣʴʪʫʶʯʝ ʟʫʩʠʣʣʷ, ʚʠʢʣʠʢʘʥʝ ʩʪʠʩʥʝʥʥʷʤ ʧʨʫʞʠʥ ʚ ʛʦʣʽʚʢʘʭ ʊɺɿ, ʤʘʩʦʶ 

ɸɿ ʽ ʚʠʛʦʨʦʜʢʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʧʽʜʡʦʤʥʽ, ʽ ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʟʫʩʠʣʣʷ, ʜʽʶʯʽ ʥʘ ɸɿ; 

 ʧʝʨʝʧʘʜ ʪʠʩʢʫ, ʜʽʶʯʠʡ ʥʘ ʟʦʚʥʽʰʥʶ ʧʦʚʝʨʭʥʶ ʰʘʭʪʠ ʚʽʜ ʚʫʟʣʘ ʧʦʜʽʣʫ 

ʧʦʪʦʢʫ ʜʦ ʥʠʞʥʴʦʾ ʧʣʠʪʠ ʚʳʛʦʨʦʜʢʠ; 

 ʤʘʢʩʠʤʘʣʴʥʝ ʟʫʩʠʣʣʷ, ʚʠʢʣʠʢʘʥʝ ʩʪʠʩʥʝʥʥʷʤ ʪʦʨʦʾʜʘʣʴʥʦʡ ʪʨʫʙʠ Ï655; 

 ʤʘʩʘ ʰʘʭʪʠ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʢʽʥʯʝʥʦ-ʝʣʝʤʝʥʪʥʦʾ ʤʦʜʝʣʽʰʘʭʪʠ ʽ ʢʦʨʧʫʩʫ ʨʝʘʢʪʦʨʘ 

ʚʠʢʦʨʠʩʪʘʥʘ ʉɸʇʈ ʤʦʜʝʣʴ.ʉʢʽʥʯʝʥʦ-ʝʣʝʤʝʥʪʥʘ ʩʽʪʢʘ ʰʘʭʪʠ ʩʪʚʦʨʝʥʘ ʪʽʣʴʢʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʽʥʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʚʽʜʛʫʢʫ ʥʘ ʤʝʭʘʥʽʯʥʽ ʟʫʩʠʣʣʷ ʙʫʣʠ 

ʟʘʩʪʦʩʦʚʘʥʽ ʚʦʩʴʤʠʚʫʟʣʦʚʽ ʢʽʥʮʝʚʽ ʝʣʝʤʝʥʪʠ. ɼʣʷ ʢʦʨʝʢʪʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʨʘʡʦʚʠʭ ʫʤʦʚ ʚ 

ʤʦʜʝʣʴ ʪʘʢʦʞ ʚʢʣʶʯʝʥʠʡ ʢʦʨʧʫʩ ʨʝʘʢʪʦʨʘ.ɺʩʷ ʩʪʚʦʨʝʥʘ ʢʽʥʮʝʚʦ-ʝʣʝʤʝʥʪʥʘ ʩʽʪʢʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ 430 888 ʝʣʝʤʝʥʪʽʚ. 

ʆʮʽʥʢʘ ʪʝʨʤʽʥʫ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʰʘʭʪʠ ʚʥʫʪʨʽʰʥʴʦʢʦʨʧʫʩʥʽ ʨʝʘʢʪʦʨʘ 

ʝʥʝʨʛʦʙʣʦʢʫ ˉ 1 ɺʇ ʖʋ ɸɽʉ ʚʠʢʦʥʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʥʦʨʤ [2]. ʅʘ ʧʽʜʩʪʘʚʽ 

ʚʠʢʦʥʘʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ:ʫ ʚʩʽʭ ʧʨʠʡʥʷʪʠʭ ʨʝʞʠʤʘʭ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ ʜʦʧʫʩʪʠʤʠʡ - ʫʤʦʚʘ ʩʪʘʪʠʯʥʦʾ ʤʽʮʥʦʩʪʽ ʚʠʢʦʥʫʻʪʴʩʷ; ʚʪʦʤʣʶʶʯʝ 

ʧʦʰʢʦʜʞʝʥʥʷ ʘ << 1 - ʫʤʦʚʘ ʮʠʢʣʽʯʥʦʾ ʤʽʮʥʦʩʪʽ ʚʠʢʦʥʫʻʪʴʩʷ. 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʇʠʰʪʦʨʘ ɺ. ʠ ʜʨ. ɸʥʘʣʠʟ ʨʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʝʘʢʪʦʨʘ ʠ ʩʚʷʟʘʥʥʳʭ ʩ 

ʥʠʤ ʩʠʩʪʝʤ// ʆʪʯʝʪ ʀʗʀ ʈʞʝʞ ʧʦ ʢʦʥʪʨʘʢʪʫ ˉ 02-2007 ʦʪ 01.02.2008  

(ʵʪʘʧ 3.1.3) DITI 301/494, 2010. 

2. ɺʨʝʤʝʥʥʳʝ ʥʦʨʤʳ ʨʘʩʯʝʪʘ ʥʘ ʧʨʦʯʥʦʩʪʴ ʚʥʫʪʨ. ʂʦʨʧʫʩʥʠʭ ʫʩʪʨʦʡʩʪʚ ɺɺʕʈ. 
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ʉʪʫʜʝʥʪ 4 ʢʫʨʩʫ, ʛʨ. ʊʗ-21 ʃʠʧʥʠʮʴʢʠʡ ɸ.ʄ. 

ʉʪ.ʚʠʢʣ., ʢ.ʪ.ʥ. ʉʘʭʥʦ ʆ.ɺ. 

ɸʅɸʃɯɿ ʇɯɼʍʆɼɯɺ ɼʆ ʇɽʈɽʈʆɹʂʀ ʊɸ ʋʊʀʃɯɿɸʎɯɰ ɺɯɼʇʈɸʎʔʆɺɸʅʆɻʆ 

ʗɼɽʈʅʆɻʆ ʇɸʃʀɺɸ ɸɽʉ 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 30 ʢʨʘʾʥ ʩʚʽʪʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʪʦʤʥʫ ʝʥʝʨʛʝʪʠʢʫ. ɿʘ 

ʦʮʽʥʢʘʤʠ ʄɸɻɸʊɽ, ʫ ʩʚʽʪʽ ʥʘʢʦʧʠʯʝʥʦ ʧʨʠʙʣʠʟʥʦ 300 ʪʠʩ. ʪʦʥ ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʷʜʝʨʥʦʛʦ 

ʧʘʣʠʚʘ (ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʚʘʞʢʠʡ ʤʝʪʘʣ). ʑʦʨʽʯʥʦ ʩʚʽʪʦʚʘ ʷʜʝʨʥʘ ʝʥʝʨʛʝʪʠʢʘ ʟʙʽʣʴʰʫʻ ʮʽ 

ʦʙʩʷʛʠ ʥʘ 10,5 ʪʠʩ. ʪʦʥ. 

ɺʽʜʧʨʘʮʴʦʚʘʥʝ ʷʜʝʨʥʝ ʧʘʣʠʚʦ (ɺʗʇ), ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʻ ʮʽʥʥʦʶ ʝʥʝʨʛʝʪʠʯʥʦʶ 

ʩʠʨʦʚʠʥʦʶ, ʷʢʘ ʧʦʚʪʦʨʥʦ ʤʦʞʝ ʙʫʪʠ ʟʘʜʽʷʥʘ ʚ ʷʜʝʨʥʦ-ʧʘʣʠʚʥʦʤʫ ʮʠʢʣʽ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, 

ʚʦʥʦ ʻ ʥʝʙʝʟʧʝʯʥʠʤ ʜʣʷ ʣʶʜʝʡ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʜʫʢʪʦʤ.  

ʅʘ ʩʴʦʛʦʜʥʽ ʫ ʩʚʽʪʽ ʽʩʥʫʶʪʴ ʜʚʽ ʦʩʥʦʚʥʽ ʩʪʨʘʪʝʛʽʾ ʧʦʚʦʜʞʝʥʥʷ ʟ ɺʗʇ , ʜʣʷ ʷʢʠʭ 

ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʧʝʚʥʘ ʟʘʚʝʨʰʝʥʽʩʪʴ ʮʠʢʣʫ: 

- ʧʨʷʤʝ ʧʦʭʦʚʘʥʥʷ ʫ ʩʪʘʙʽʣʴʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʬʦʨʤʘʮʽʷʭ (ʚʽʜʢʨʠʪʠʡ ʷʜʝʨʥʦ-ʧʘʣʠʚʥʠʡ 

ʮʠʢʣ); 

- ʧʝʨʝʨʦʙʢʘ ɺʗʇ, ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʨʘʥʫ, ʧʣʫʪʦʥʽʶ ʡ ʽʥʰʠʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ, 

ʧʦʭʦʚʘʥʥʷ ʈɸɺ (ʟʘʤʢʥʫʪʠʡ ʷʜʝʨʥʦ-ʧʘʣʠʚʥʠʡ ʮʠʢʣ). 

ʇʝʨʰʠʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ ʽʟʦʣʷʮʽʶ ɺʗʇ (ʧʽʩʣʷ ʡʦʛʦ ʚʠʪʨʠʤʢʠ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ ʫ 

ʧʨʠʩʪʘʥʮʽʡʥʠʭ ʙʘʩʝʡʥʘʭ ʫʧʨʦʜʦʚʞ 3-5 ʨʦʢʽʚ) ʫ ʩʭʦʚʠʱʘʭ, ʩʧʦʨʫʜʞʝʥʠʭ ʫ ʩʪʘʙʽʣʴʥʠʭ 

ʛʝʦʣʦʛʽʯʥʠʭ ʬʦʨʤʘʮʽʷʭ, ʪʘ ʢʦʥʩʝʨʚʘʮʽʶ ʮʠʭ ʩʭʦʚʠʱ ʥʘ ʩʦʪʥʽ ʪʠʩʷʯ ʨʦʢʽʚ. ʆʜʥʘʢ ʪʘʢʠʡ 

ʧʽʜʭʽʜ ʧʦʪʨʝʙʫʻ ʥʘʷʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ, ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʝʢʦʣʦʛʽʯʥʦʾ 

ʝʢʩʧʝʨʪʠʟʠ ʪʘ ʜʝʨʞʘʚʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʧʨʠ ʚʠʙʦʨʽ ʤʽʩʮʷ, ʙʫʜʽʚʥʠʮʪʚʽ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʡ 

ʢʦʥʩʝʨʚʘʮʽʾ ʧʽʜʟʝʤʥʦʛʦ ʦʙôʻʢʪʫ. ɻʦʣʦʚʥʠʤʠ ʫʩʢʣʘʜʥʶʶʯʠʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʝʟʧʝʢʠ ʧʨʠ ʮʴʦʤʫ ʧʽʜʭʦʜʽ ʻ ʜʦʚʛʦʩʪʨʦʢʦʚʘ ʚʠʩʦʢʘ ʨʘʜʽʦʘʢʪʠʚʥʽʩʪʴ ʽ ʚʠʩʦʢʝ 

ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ. 

ʑʦʜʦ ʜʨʫʛʦʛʦ ʤʝʪʦʜʫ, ʪʦ ʚʽʥ ʻ ʙʽʣʴʰ ʪʝʭʥʦʣʦʛʽʯʥʦ ʩʢʣʘʜʥʠʤ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʽ ʙʽʣʴʰ 

ʜʦʨʦʛʠʤ, ʧʨʦʪʝ ʜʦʟʚʦʣʷʻ ʚʠʣʫʯʘʪʠ ʟ ɺʗʇ ʫʨʘʥ ʡ ʧʣʫʪʦʥʽʡ ʜʣʷ ʾʭ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʧʘʣʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʣʝʛʢʦʚʦʜʥʠʭ ʨʝʘʢʪʦʨʽʚ. ɻʦʣʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ 

ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʻ ʪʝ, ʱʦ ʧʨʠ ʧʝʨʝʨʦʙʮʽ ɺʗʇ, ʫʪʚʦʨʶʻʪʴʩʷ ʈɸɺ, ʢʦʪʨʽ ʚ ʧʦʜʘʣʴʰʦʤʫ, 

ʧʽʜʣʷʛʘʶʪʴ ʧʦʭʦʚʘʥʥʶ ʟʘ ʪʨʘʜʠʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ. 

ʂʦʞʝʥ ʟ ʨʦʟʛʣʷʥʫʪʠʭ ʤʝʪʦʜʽʚ ʻ ʜʦʚʦʣʽ ʩʢʣʘʜʥʠʤ ʚ ʩʬʝʨʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʪʘ 

ʚʽʜʧʦʚʽʜʥʦ ʚʦʥʠ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʚʠʪʨʘʪ, ʢʦʪʨʽ ʙʽʣʴʰʽʩʪʴ ʢʨʘʾʥ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ɸɽʉ, ʥʝ ʤʦʞʫʪʴ ʩʦʙʽ ʜʦʟʚʦʣʠʪʠ. 

ʊʘʢʦʶ ʢʨʘʾʥʦʶ ʻ ʽ ʋʢʨʘʾʥʘ. ʆʩʢʽʣʴʢʠ, ʟʚʘʞʘʶʯʠ ʥʘ ʩʢʣʘʜʥʫ ʝʢʦʥʦʤʽʯʥʫ ʪʘ 

ʧʦʣʽʪʠʯʥʫ ʩʠʪʫʘʮʽʶ, ʱʦ ʩʢʣʘʣʘʩʴ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʤʠ ʥʝ ʤʘʻʤʦ ʟʤʦʛʠ ʨʝʘʣʽʟʫʚʘʪʠ 

ʦʧʠʩʘʥʽ ʚʠʱʝ ʤʝʪʦʜʠ, ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʚʟʷʪʠ ʢʫʨʩ ʥʘ ʪʘʢ ʟʚʘʥʫ ʧʦʣʽʪʠʢʫ 

ñʚʽʜʢʣʘʜʝʥʦʛʦ ʨʽʰʝʥʥʷñ. ʈʝʘʣʽʟʘʮʽʷ ʾʾ ʧʦʣʷʛʘʻ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʩʫʭʠʭ ʩʭʦʚʠʱ 

ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʷʜʝʨʥʦʛʦ ʧʘʣʠʚʘ, ʚ ʢʦʪʨʠʭ ɺʗʇ ʤʦʞʝ ʟʙʝʨʽʛʘʪʠʩʴ, ʫ ʩʧʝʮʽʘʣʴʥʠʭ 

ʢʦʥʪʝʡʥʝʨʘʭ, ʧʨʦʪʷʛʦʤ 100 ʨʦʢʽʚ. ʎʝʡ ʪʝʨʤʽʥ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʟʘʧʘʩ ʯʘʩʫ ʜʣʷ 

ʦʩʪʘʪʦʯʥʦʛʦ ʚʠʙʦʨʫ ʟʘ ʘʣʴʪʝʨʥʘʪʠʚʦʶ çɿʘʭʦʨʦʥʠʪʠ ʯʠ ʧʝʨʝʨʦʙʠʪʠ?è ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʥʦʚʽʪʥʽʭ ʽ ʤʘʡʙʫʪʥʽʭ ʤʦʞʣʠʚʦʩʪʝʡ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ. 

ʆʪʞʝ, ʷʢ ʙʘʯʠʤʦ, ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ, ʥʝ ʽʩʥʫʻ ʻʜʠʥʦʾ 

ʩʪʨʘʪʝʛʽʾ ʧʦʚʦʜʞʝʥʥʷ ʟ ɺʗʇ, ʦʩʢʽʣʴʢʠ ʢʦʞʝʥ ʟ ʨʦʟʛʣʷʥʫʪʠʭ ʤʝʪʦʜʽʚ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ 

ʥʝʜʦʣʽʢʠ. ʊʦʞ ʢʦʞʥʘ ʢʨʘʾʥʘ ʧʨʠʡʤʘʻ ʩʚʦʶ ʥʘʮʽʦʥʘʣʴʥʫ ʧʨʦʛʨʘʤʫ ʱʦʜʦ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ɺʗʇ, ʚʠʭʦʜʷʯʠ ʟ ʝʢʦʥʦʤʽʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʟʘʧʘʩʽʚ ʫʨʘʥʫ, ʪʝʭʥʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʽ, 

ʟʚʠʯʘʡʥʦ, ʧʦʣʽʪʠʯʥʠʭ ʤʦʪʠʚʽʚ. 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʄʘʪʝʨʽʘʣʠ ʟ ʩʘʡʪʫ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʩʪʨʘʪʝʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 
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ʉʪʫʜʝʥʪ 4 ʢʫʨʩʫ, ʛʨ. ʊʗ-22 ʃʽʤʘʟ ʉ.ʉ. 

ɸʩʠʩʪ., ʢ.ʪ.ʥ. ʆʚʜʽʻʥʢʦ ʖ.ʄ. 

ɺɸɾʃʀɺɯʉʊʔ ʈʆɿʈɸʍʋʅʂʋ ʌʃʖɽʅʉɸ ʐɺʀɼʂʀʍ ʅɽʁʊʈʆʅɯɺ ʅɸ 

ʂʆʈʇʋʉʀ ʗɼɽʈʅʀʍ ʈɽɸʂʊʆʈɯɺ 

ʈʦʟʛʣʷʜʘʶʯʠ ʧʠʪʘʥʥʷ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʋʢʨʘʾʥʠ, ʥʝʤʦʞʣʠʚʦ ʥʝʜʦʦʮʽʥʠʪʠ 

ʚʝʣʠʯʝʟʥʠʡ ʚʥʝʩʦʢ ʘʪʦʤʥʦʾ ʛʝʥʝʨʘʮʽʾ ʫ ʻʜʠʥʫ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʫ ʩʠʩʪʝʤʫ (ʙʣʠʟʴʢʦ 55%). 

ɸʣʝ ʥʘʰ ʚʽʪʯʠʟʥʷʥʠʡ ʨʝʘʢʪʦʨʥʠʡ ʧʘʨʢ ʙʝʨʝ ʩʚʽʡ ʧʦʯʘʪʦʢ ʟ ʜʘʣʝʢʦʛʦ 1980-ʛʦ ʨʦʢʫ ʽ ʡʦʛʦ 

ʧʦʣʦʚʠʥʘ ʚʞʝ ʝʢʩʧʣʫʘʪʫʻʪʴʩʷʧʦʥʘʜʧʨʦʝʢʪʥʠʡ ʩʪʨʦʢ. ʊʦʤʫ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʧʨʦ ʚʚʝʜʝʥʥʷ 

ʥʦʚʠʭ ʧʦʪʫʞʥʦʩʪʝʡ, ʘʙʦ ʞ ʧʨʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʪʘʨʠʭ. ʉʚʽʪʦʚʠʡ ʜʦʩʚʽʜ 

ʧʦʢʘʟʫʻ, ʱʦ ʚʠʛʽʜʥʦ ʽ ʧʨʦʩʪʽʰʝ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʜʨʫʛʦʛʦ ʚʘʨʽʘʥʪʫ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ 

ʟʨʦʙʠʪʠ ʪʦʯʥʠʡ ʘʥʘʣʽʟ ʩʪʘʥʫ ʚʩʽʭ ʩʠʩʪʝʤ ɸɽʉ ʪʘ ʾʾ ʦʩʥʦʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ɻʦʣʦʚʥʠʤ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʝʥʝʨʛʦʙʣʦʢʫ ʟ ʷʜʝʨʥʦʶ ʝʥʝʨʛʝʪʠʯʥʦʶ ʫʩʪʘʥʦʚʢʦʶ, 

ʚʠʟʥʘʯʘʶʯʠʤ ʡʦʛʦ ʨʝʩʫʨʩ, ʻ ʢʦʨʧʫʩ ʨʝʘʢʪʦʨʘ (ʂʈ). ʗʢʱʦ ʽʥʰʝ ʦʙʣʘʜʥʘʥʥʷʤʦʞʝ ʙʫʪʠ 

ʟʘʤʽʥʝʥʦ ʘʙʦ ʚʽʜʨʝʤʦʥʪʦʚʘʥʦ, ʪʦ ʂʈ ʧʦʚʠʥʝʥ ʙʝʟʘʚʘʨʽʡʥʦ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʾ ʬʫʥʢʮʽʾ 

ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʨʦʝʢʪʥʦʛʦ ʘʙʦ ʟʘʧʨʦʝʢʪʥʦʛʦ ʩʪʨʦʢʫ ʩʣʫʞʙʠ. ɼʫʞʝ ʚʘʞʣʠʚʦ ʘʜʝʢʚʘʪʥʦ 

ʦʮʽʥʶʚʘʪʠ ʨʝʘʣʴʥʠʡ ʨʝʩʫʨʩ ʂʈ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʦʝʢʪʥʠʤ ʪʘ ʚʤʽʪʠ ʢʝʨʫʚʘʪʠ ʥʠʤ, ʪʦʙʪʦ 

ʟʙʽʣʴʰʫʚʘʪʠ ʡʦʛʦ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʷʜʫ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʭʦʜʽʚ[1]. 

ʆʩʥʦʚʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʂʈ ʚ ʧʝʨʽʦʜ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʚʠʟʥʘʯʘʶʪʴ ʡʦʛʦ 

ʨʝʩʫʨʩ, ʻ: ʚʥʫʪʨʽʰʥʽʡ ʪʠʩʢ, ʤʝʭʘʥʽʯʥʽ ʥʘʧʨʫʞʝʥʥʷ ʚ ʟʦʥʽ ʧʘʪʨʫʙʢʽʚ ʚʽʜ ʧʨʠʻʜʥʘʥʠʭ 

ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʪʝʤʧʝʨʘʪʫʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʨʘʜʽʘʮʽʡʥʝ ʦʧʨʦʤʽʥʝʥʥʷ. ɺʩʽ ʮʽ ʬʘʢʪʦʨʠ 

ʧʘʨʘʣʝʣʴʥʦ çʟʥʦʰʫʶʪʴè ʢʦʨʧʫʩʥʫ ʩʪʘʣʴ ʪʘ ʷʢʽʩʪʴ ʟʚʘʨʥʠʭ ʰʚʽʚ. ʉʘʤʝ ʟʚʘʨʥʽ ʟô̒ ʜʥʘʥʥʷ 

ʥʘʡʙʽʣʴʰ ʩʭʠʣʴʥʽ ʜʦ ʦʢʨʠʭʯʝʥʥʷʽʟ-ʟʘ ʧʽʜʚʠʱʝʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʰʚʽ ʬʦʩʬʦʨʫ (ʜʣʷ ʂʈ 

ɺɺɽʈ-440) ʘʙʦ ʥʽʢʝʣʷ (ʂʈ ɺɺɽʈ-1000) [2]. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʬʣʶʝʥʩʘ ʟʨʦʩʪʘʻ ʛʫʩʪʠʥʘ 

ʜʝʬʝʢʪʽʚ ʢʨʠʩʪʘʣʽʯʥʦʾ ʨ̌ʘʪʢʠ (ʧʘʩʪʢʠ) ʟ ʚʠʩʦʢʦʶ ʝʥʝʨʛʽʻʶ. ʊʘʢʦʞ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʫ ʚʽʣʴʥʫ 

ʝʥʝʨʛʽʶ ʤʘʶʪʴ ʛʨʘʥʠʮʽ ʟʝʨʝʥ ʤʝʪʘʣʫ. ɿʘʭʦʧʣʶʶʯʠ ʘʪʦʤʠ, ʧʘʩʪʢʠ ʪʘ ʛʨʘʥʠʮʽ ʟʝʨʝʥ 

ʟʤʝʥʰʫʶʪʴ ʜʦʣʶ ʨʫʭʣʠʚʦʛʦ ʬʦʩʬʦʨʫ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʟʤʽʥʶʻ ʢʨʠʭʢʦ-ʚô̫ ʟʢʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʤʘʪʝʨʽʘʣʫ ʥʘ ʢʦʨʠʩʪʴ ʦʢʨʠʭʯʝʥʥʷ. ʎʝ ʻ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʠʤ ʷʚʠʱʝʤ ʜʣʷ ʂʈ, ʦʩʢʽʣʴʢʠ ʤʦʞʝ 

ʥʘʩʪʘʪʠ ʤʠʪʪʻʚʦ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʘʚʘʨʽʡʥʽʡ ʟʫʧʠʥʮʽ ʨʝʘʢʪʦʨʘ ʪʘ ʟʘʣʠʚʫ ʡʦʛʦ ʭʦʣʦʜʥʦʶ 

ʚʦʜʦʶ (ʪʝʨʤʦʰʦʢ) [2]. ʊʦʤʫ ʜʣʷ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸɽʉ ʨʦʟʨʘʭʫʥʦʢ ʬʣʶʝʥʩʘ 

ʰʚʠʜʢʠʭ ʥʝʡʪʨʦʥʽʚ ʥʘ ʂʈ ʧʦʚʠʥʝʥ ʚʠʢʦʥʫʚʘʪʠʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ. ɼʣʷ ʮʴʦʛʦ ʪʨʝʙʘ 

ʚʨʘʭʦʚʫʚʘʪʠ ʚʩʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʪʘ ʘʚʘʨʽʡʥʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ, ʟʥʘʪʠ ʪʦʯʥʠʡ ʩʢʣʘʜ ʢʦʨʧʫʩʥʦʾ 

ʩʪʘʣʽ ʟ ʫʩʽʤʘ ʜʦʤʽʰʢʘʤʠ ʚ ʦʩʥʦʚʥʦʤʫ ʤʝʪʘʣʽ ʪʘ ʚ ʤʝʪʘʣʽ ʟʚʘʨʥʦʛʦ ʰʚʘ, ʜʝ ʰʢʽʜʣʠʚʠʭ 

ʜʦʤʽʰʦʢ ʙʽʣʴʰʝ. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʘ ʪʦʯʥʘ ʛʝʦʤʝʪʨʽʷ ʚʩʽʭ ʚʥʫʪʨʽʰʥʴʦʢʦʨʧʫʩʥʠʭ ʧʨʠʩʪʨʦʾʚ 

ʨʝʘʢʪʦʨʘ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʜʣʷ ʚʩʽʭ ʨʝʘʢʪʦʨʥʠʭ ʫʩʪʘʥʦʚʦʢ (ʽʟ-ʟʘ ʥʘʷʚʥʦʩʪʽ ʜʦʧʫʩʢʽʚ ʥʘ 

ʚʠʛʦʪʦʚʣʝʥʥʷ). 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʧʽʜʭʦʜʫ ʪʘ ʤʝʪʦʜʫ ʨʦʟʨʘʭʫʥʢʫ ʬʣʶʝʥʩʘ ï ʘʢʪʫʘʣʴʥʘ ʟʘʜʘʯʘ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʻ ʩʘʤʝ ʪʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʫ ʬʣʶʝʥʩʘ, ʦʩʦʙʣʠʚʦ ʚ ʢʨʠʪʠʯʥʠʭ 

ʤʽʩʮʷʭ (ʟʚʘʨʥʠʡ ʰʦʚ ʥʘ ʨʽʚʥʽ ʘʢʪʠʚʥʦʾ ʟʦʥʠ, ʦʙʣʘʩʪʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʜʽʘʮʽʡʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ). ɺʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʪʘʢʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʟʘʙʝʟʧʝʯʠʪʴ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʙʽʣʴʰ 

ʪʨʠʚʘʣʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʂʈ, ʘ ʟʥʘʯʠʪʴ ʽ ʚʩʴʦʛʦ ʝʥʝʨʛʦʙʣʦʢʫ. 
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ɸʅɸʃɯɿ ʈɽɿʋʃʔʊɸʊɯɺ ʂɺɸʃɯʌɯʂɸʎɯʁʅʀʍ ɺʀʇʈʆɹʋɺɸʅʔ ʆɹʃɸɼʅɸʅʅʗ 

ʗɼɽʈʅʀʍ ɽʅɽʈɻʆʋʉʊɸʅʆɺʆʂ 

ɹʝʟʧʝʯʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʙʣʦʢʫ ʧʝʨʰʦʯʝʨʛʦʚʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʜʽʡʥʦʩʪʽ ʽ 

ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ. ɺʽʜʦʤʦ ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʧʨʦʮʝʜʫʨ ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ɸɽʉ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʨʦʙʦʪʦʩʧʨʦʤʦʞʥʦʩʪʽ. ɼʦ ʪʘʢʠʭ 

ʧʨʦʮʝʜʫʨ ʚʽʜʥʦʩʷʪʴʩʷ ʧʝʨʽʦʜʠʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʘ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʝʣʝʤʝʥʪʽʚ 

ʩʠʩʪʝʤ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʙʣʦʢʫ ʚʩʽʭ ʮʠʭ ʩʠʩʪʝʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʚʟʘʻʤʦʜʽʾ ī 

ʜʫʞʝ ʪʨʠʚʘʣʠʡ ʪʘ ʪʝʭʥʽʯʥʦ ʩʢʣʘʜʥʠʡ ʧʨʦʮʝʩ, ʩʧʨʦʩʪʠʪʠ ʷʢʠʡ ʤʦʞʣʠʚʦ ʚʚʝʜʝʥʥʷʤ ʻʜʠʥʦʾ 

ʩʠʩʪʝʤʠ ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʝʭʥʦʛʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ.  

ʂʚʘʣʽʬʽʢʘʮʽʷ ʦʙʣʘʜʥʘʥʥʷ (ʂʆ) ī ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʽ ʧʽʜʪʨʠʤʢʘ ʧʦʢʘʟʥʠʢʽʚ ʽ ʪʝʭʥʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʣʘʜʥʘʥʥʷ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʡʦʛʦ ʧʨʘʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚ çʞʦʨʩʪʢʠʭè 

ʫʤʦʚʘʭ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [1]. ɹʝʟʧʝʢʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʷʜʝʨʥʠʭ ʦʙ'ʻʢʪʽʚ ʻ 

ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʧʝʨʩʦʥʘʣʫ ʪʘ ʥʘʩʝʣʝʥʥʷ. ʆʩʦʙʣʠʚʦ ʛʦʩʪʨʦ ʮʝ ʧʠʪʘʥʥʷ ʧʦʩʪʘʻ ʚ 

ʫʤʦʚʘʭ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʦʜʦʚʞʝʥʥʷ ʥʘʜʧʨʦʝʢʪʥʦʛʦ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʷʜʝʨʥʠʭ 

ʝʥʝʨʛʦʫʩʪʘʥʦʚʦʢ [2]. 

ʇʨʦʙʣʝʤʦʶ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʚ ʩʠʩʪʝʤʽ ʘʪʦʤʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʋʢʨʘʾʥʠ ʨʘʜʽʘʮʽʡʥʦʾ 

ʪʝʭʥʽʢʠ, ʷʢʘ ʙ ʥʘʜʘʚʘʣʘ ʤʦʞʣʠʚʦʩʪʽ ʟʜʽʡʩʥʶʚʘʪʠ ʪʘʢʽ ʚʠʧʨʦʙʫʚʘʥʥʷ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦʶ 

ʫʤʦʚʦʶ ʚʠʢʦʥʘʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʚ ʥʦʨʤʘʪʠʚʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ ʟʘʭʦʜʽʚ ʻ ʩʪʚʦʨʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʾ ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ ï ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʨʘʜʽʘʮʽʡʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʫʪʴ ʨʝʘʣʽʟʘʮʽʶ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʨʘʜʽʘʮʽʡʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ (ʢʚʘʣʽʬʽʢʘʮʽʾ 

ʦʙʣʘʜʥʘʥʥʷ ɸɽʉ) [3]. 

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚ ʋʢʨʘʾʥʽ ʥʘʣʽʯʫʻʪʴʩʷ 6 ʝʣʝʢʪʨʦʬʽʟʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʷʢʽ ʤʦʞʫʪʴ 

ʩʪʘʪʠ ʦʩʥʦʚʦʶ ʩʪʚʦʨʝʥʥʷ ʪʝʭʥʽʢʠ ʜʣʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ ɸɽʉ. ɼʣʷ ʫʩʧʽʰʥʦʛʦ 

ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʛʦ ʟʘʚʜʘʥʥʷ ʧʦʪʨʽʙʥʦ ʟʜʽʡʩʥʠʪʠ ʢʦʤʧʣʝʢʩʥʽ ʪʝʦʨʝʪʠʯʥʽ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʚʠʟʥʘʯʠʪʠ ʥʘʧʨʷʤʢʠ ʽ ʦʙʩʷʛʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʽʩʥʫʶʯʦʾ ʨʘʜʽʘʮʽʡʥʦʾ 

ʪʝʭʥʽʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʘʜʽʘʮʽʡʥʠʭ (ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ) ʚʠʧʨʦʙʫʚʘʥʴ ʽ ʚʠʟʥʘʯʝʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʛʦ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ.. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ɸɽʉ ʤʘʻ ʙʫʪʠ ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʢʦʤ ʜʽʷʣʴʥʦʩʪʽ ʧʨʠ 

ʧʨʦʝʢʪʫʚʘʥʥʽ, ʙʫʜʽʚʥʠʮʪʚʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʥʝʨʛʦʙʣʦʢʽʚ. ʇʨʦʮʝʩ ʦʮʽʥʢʠ ʨʽʚʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ 

ʦʙʣʘʜʥʘʥʥʷ, ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʄɸɻɸʊɽ [4], ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʜʦʩʪʦʚʽʨʥʠʭ ʤʝʪʦʜʽʚ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ. ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʢʚʘʣʽʬʽʢʘʮʽʾ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ 

(ʚʠʟʥʘʯʝʥʥʷ) ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʛʦ ʪʝʨʤʽʥʫ ʦʙʣʘʜʥʘʥʥʷ ï ʧʝʨʽʦʜʫ ʯʘʩʫ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʙʫʜʝ ʛʘʨʘʥʪʦʚʘʥʦ ʚʠʢʦʥʫʚʘʪʠ ʧʦʢʣʘʜʝʥʽ ʥʘ ʥʴʦʛʦ ʬʫʥʢʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʧʣʠʚʫ ʝʬʝʢʪʽʚ ʩʪʘʨʽʥʥʷ. 
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ɸʩʠʩʪ. ʂʣʝʚʮʦʚ ʉ.ɺ. 

ʇɸʉʀɺʅɸ ʉʀʉʊɽʄɸ ʊɽʇʃʆɺɯɼɺɽɼɽʅʅʗ ɺ ʈɽɸʂʊʆʈʅɯʁ ʋʉʊɸʅʆɺʎɯ ʊʀʇʋ 

ɺɺʈʄ ʅɸ ʆʉʅʆɺɯ ʊɽʈʄʆʉʀʌʆʅɯɺ 

ɼʦʩʣʽʜʥʠʮʴʢʠʡ ʷʜʝʨʥʠʡ ʨʝʘʢʪʦʨ ʪʠʧʫ ɺɺʈʄ ʟ ʜʥʷ ʡʦʛʦ ʧʫʩʢʫ (1960 ʨ.) ʧʨʘʮʶʻ 

ʙʝʟʘʚʘʨʽʡʥʦ ʟʘʚʜʷʢʠ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʦʤʫ ʧʝʨʩʦʥʘʣʫ, ʥʘʣʝʞʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʶ 

ʪʝʭʥʽʯʥʠʤʠ ʟʘʩʦʙʘʤʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʤʠ ʟʘʭʦʜʘʤʠ, ʩʧʨʷʤʦʚʘʥʠʤʠ ʥʘ ʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʜʦʟ 

ʦʧʨʦʤʽʥʝʥʥʷ ʧʝʨʩʦʥʘʣʫ ʨʝʘʢʪʦʨʘ ʪʘ ʥʘʩʝʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʠʢʦʥʘʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʚʠʢʠʜʽʚ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʫ, ʘʣʝ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʨʽʟʥʠ ʪʠʧʠ 

ʚʽʜʤʦʚ [1].  

ʆʜʥʽʻʶ ʟ ʧʨʦʙʣʝʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʦʾ, ʙʝʟʘʚʘʨʽʡʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʝʘʢʪʦʨʥʦʾ 

ʫʩʪʘʥʦʚʢʠ ʚ ʽʥʩʪʠʪʫʪʽ ʷʜʝʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʟʘʩʪʘʨʽʣʝ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʧʦʪʨʝʙʫʻ 

ʧʦʩʪʽʡʥʦʛʦ ʧʽʜʚʠʱʝʥʦʛʦ ʢʦʥʪʨʦʣʶ ʽ ʥʘʛʣʷʜʫ ʟʽ ʩʪʦʨʦʥʠ ʧʝʨʩʦʥʘʣʫ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʩʫʯʘʩʥʝ 

ʨʦʟʫʤʽʥʥʷ ʙʝʟʧʝʢʠ ʷʜʝʨʥʠʭ ʦʙôʻʢʪʽʚ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʚʠʤʦʛʣʠʚʠʤ.  ɼʦʩʣʽʜʥʠʮʴʢʠʡ ʨʝʘʢʪʦʨ 

ʟʥʘʭʦʜʠʪʴʩʷ ʤʘʡʞʝ ʚ ʮʝʥʪʨʽ ʂʠʻʚʘ ʽ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʥʘʜʽʡʥʫ ʽʟʦʣʷʮʽʶ 

ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʪʝʧʣʦʥʦʩʽʶ ʚʽʜ ʥʘʚʢʦʣʠʰʥʴʦʛʦ  ʩʝʨʝʜʦʚʠʱʘ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʨʝʘʢʪʦʨʥʘ 

ʫʩʪʘʥʦʚʢʘ ʧʨʘʮʶʻ ʚʞʝ 57-ʠʡ ʨʽʢ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʧʦʢʨʘʱʠʪʠ ʟʘʭʠʩʪ ʚʽʜ ʧʨʦʪʽʯʦʢ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟʘ ʤʝʞʽ ʨʝʘʢʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ.  

ʇʨʦʧʦʥʫʻʪʴʩʷ ʪʝʭʥʽʯʥʠʡ ʟʘʭʽʜ ʧʦ ʟʘʙʝʟʧʝʯʝʥʥʶ ʟʘʭʠʩʪʫ ʧʨʠ ʤʦʞʣʠʚʽʡ ʘʚʘʨʽʡʥʽʡ 

ʩʠʪʫʘʮʽʾ ñʇʦʪʨʘʧʣʷʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʪʝʧʣʦʥʦʩʽʷ ʧʝʨʰʦʛʦ ʢʦʥʪʫʨʫ ʚ ʜʨʫʛʠʡ ʧʨʠ ʚʽʜʤʦʚʽ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ, ʚ ʷʢʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʜʘʯʘ ʪʝʧʣʦʪʠ ʨʝʢʫʧʝʨʘʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʯʝʨʝʟ 

ʪʨʫʙʢʠò, ʷʢʘ ʟ ʚʝʣʠʢʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʧʨʠʚʝʜʝ ʜʦ ʚʠʢʠʜʽʚ ʫ ʘʪʤʦʩʬʝʨʫ. ʊʝʧʣʦʥʦʩʽʡ ʜʨʫʛʦʛʦ 

ʢʦʥʪʫʨʫ ʧʽʩʣʷ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʨʫʭʘʻʪʴʩʷ ʚ ʛʨʘʜʠʨʥʶ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 10 000 ʪʨʫʙʦʢ, 

ʧʝʨʝʚʽʨʠʪʠ ʩʪʘʥ ʢʦʞʥʦʾ ʩʢʣʘʜʦʚʦʾ ʥʝʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʟʘʙʝʟʧʝʯʠʪʠ ʾʭ 

ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʜʫʞʝ ʩʢʣʘʜʥʦ ʪʘ  ʧʦʪʨʝʙʫʻ .ʚʝʣʠʢʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ. ɿʚʽʩʥʦ, ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʜʣʷ ʧʝʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʨʫʙʦʢ ʽ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʫʩʽ ʽʥʰʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʪʘʢʦʤʫ ʞʝ ʩʪʘʥʽ, ʥʝʦʙʭʽʜʥʦʤʫ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘʣʝ ʥʝ ʙʫʜʝʤʦ ʚʠʢʣʶʯʘʪʠ ʤʦʞʣʠʚʽʩʪʴ, ʱʦ 

ʦʜʥʘ ʽʟ ʥʠʭ ʤʦʞʝ ʧʨʦʪʽʢʘʪʠ ʽ ʨʘʜʽʦʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ ʟʤʦʞʫʪʴ ʧʦʪʨʘʧʠʪʠ ʚ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ, ʱʦ ʚʝʜʝ ʟʘ ʩʦʙʦʶ ʥʝʙʝʟʧʝʯʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʧʝʨʩʦʥʘʣʫ, ʽ ʧʨʠ ʚʠʪʦʢʫ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ, ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʤʽʩʪʘ ʂʠʻʚʘ. 

ɿʘʙʝʟʧʝʯʠʪʠ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʜʨʫʛʦʛʦ ʢʦʥʪʫʨʫ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʧʨʦʪʽʯʢʠ ʪʝʧʣʦʥʦʩʽʷ ʟ 

ʧʝʨʰʦʛʦ ʚ ʜʨʫʛʠʡ, ʤʦʞʣʠʚʦ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʬʽʟʠʯʥʦʛʦ ʙʘʨôʻʨʫ 

ʙʝʟʧʝʢʠ ʫ ʚʠʛʣʷʜʽ ʪʝʨʤʦʩʠʬʦʥʽʚ ʟʘʤʽʩʪʴ ʛʨʘʜʠʨʥʽ. ɺʘʞʣʠʚʦʶ ʨʠʩʦʶ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ 

ʟʘʭʦʜʫ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʩʠʚʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʧʦʢʨʘʱʫʻ ʧʦʢʘʟʥʠʢʠ ʷʢ ʙʝʟʧʝʢʠ ʪʘ 

ʥʘʜʽʡʥʦʩʪʽ, ʪʘʢ ʽ ʝʢʦʥʦʤʽʯʥʦʩʪʽ.  

ɺʠʢʦʥʘʥʦ  ʘʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʨʤʦʩʠʬʦʥʽʚ ʜʣʷ ʚʢʘʟʘʥʠʭ ʮʽʣʝʡ ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʪʝʭʥʦʣʦʛʽʾ ʨʝʘʢʪʦʨʫ ʪʘ ʾʭ ʨʦʟʤʽʱʝʥʥʷ, ʘ ʪʘʢʦʞ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʪʠʧ ʪʘ 

ʢʦʥʩʪʨʫʢʮʽʷ ʪʝʨʤʦʩʠʬʦʥʽʚ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 
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ʊɽʍʅɯʏʅɯ ɿɸʍʆɼʀ ɿ ʇʈʆɼʆɺɾɽʅʅʗ ʊɽʈʄɯʅʋ ɽʂʉʇʃʋɸʊɸʎɯɰ 

ɽʅɽʈɻʆɹʃʆʂʋ ɸɽʉ 

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʜʣʷ ʘʪʦʤʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʋʢʨʘʾʥʠ ʻ ʧʨʦʜʦʚʞʝʥʥʷ 

ʧʨʦʝʢʪʥʠʭ ʪʝʨʤʽʥʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʥʝʨʛʦʙʣʦʢʽʚ ʜʽʶʯʠʭ ʘʪʦʤʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ (ʜʘʣʽ ɸɽʉ) 

ʟʘ ʫʤʦʚʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʙʝʟʧʝʯʥʦʾ ʪʘ ʥʘʜʽʡʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ.  

ʎʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʤ, ʱʦ ʘʪʦʤʥʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʫ ʩʫʯʘʩʥʠʡ ʯʘʩ ʛʝʥʝʨʫʶʪʴ ʧʦʣʦʚʠʥʫ 

ʚʩʽʻʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʧʨʦʝʢʪʥʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ 9 ʝʥʝʨʛʦʙʣʦʢʽʚ ɸɽʉ ʟʘʢʽʥʯʫʻʪʴʩʷ ʫ ʮʴʦʤʫ 

ʜʝʩʷʪʠʣʽʪʪʽ, ʘ ʝʢʦʥʦʤʽʯʥʘ ʢʨʠʟʘ ʥʝ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʚʚʝʜʝʥʥʷ ʥʦʚʠʭ ʢʦʤʧʝʥʩʫʶʯʠʭ 

ʧʦʪʫʞʥʦʩʪʝʡ.  

ʉʚʽʪʦʚʠʡ ʜʦʩʚʽʜ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸɽʉ ʧʦʢʘʟʘʚ, ʱʦ ʧʨʦʝʢʪʥʠʡ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʝ ʻ 

ʛʨʘʥʠʯʥʠʤ ʽ ʤʦʞʝ ʙʫʪʠ ʧʨʦʜʦʚʞʝʥʠʤ.  

ʋʭʚʘʣʝʥʥʷ ʨʽʰʝʥʥʷ ʧʨʦ ʧʨʦʜʦʚʞʝʥʥʷ ʧʨʦʝʢʪʥʦʛʦ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʥʝʨʛʦʙʣʦʢʫ 

ɸɽʉ ʘʙʦ ʡʦʛʦ ʟʥʷʪʪʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʭʥʽʯʥʦʶ ʨʝʘʣʽʟʘʮʽʻʶ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʝʢʦʥʦʤʽʯʥʦʶ ʜʦʮʽʣʴʥʽʩʪʶ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʦʚʠʥʥʘ ʙʫʪʠ ʜʦʚʝʜʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʪʨʠʚʘʣʦʾ 

ʥʘʜʽʡʥʦʾ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ ʟʘʤʽʥʠʪʠ (ʢʦʨʧʫʩ ʨʝʘʢʪʦʨʘ, 

ʪʨʫʙʦʧʨʦʚʦʜʠ 1 ʢʦʥʪʫʨʫ ʽ ʪ.ʧ.), ʘ ʚʠʪʨʘʪʠ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʜʫʪʴ ʤʝʥʰʝ ʜʦʭʦʜʫ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʚʠʨʦʙʣʝʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ.  

ʅʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʜʘʪʠ ʧʨʦʜʦʚʞʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʥʘʜ ʧʨʠʟʥʘʯʝʥʦʛʦ ʪʝʨʤʽʥʫ 

ʩʣʫʞʙʠ ʷʢ ʥʘ ʨʽʚʥʽ ʝʥʝʨʛʦʙʣʦʢʫ ʚ ʮʽʣʦʤʫ ʪʘʢ ʽ ʥʘ ʨʽʚʥʽ ʝʣʝʤʝʥʪʽʚ ʽ ʩʠʩʪʝʤ, ʦʩʢʽʣʴʢʠ, ʩʘʤʝ 

ʚʦʥʠ ʚʠʟʥʘʯʘʶʪʴ ʟʘʣʠʰʢʦʚʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʨʦʜʦʚʞʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʝʥʝʨʛʦʙʣʦʢʫ [1].  

ɺʩʝ ʟʚʦʜʠʪʴʩʷ ʜʦ ʨʽʟʥʠʭ ʰʣʷʭʽʚ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʢʣʶʯʘʻ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʨʝʤʦʥʪ, ʤʦʜʝʨʥʽʟʘʮʽʶ, ʟʤʽʥʫ ʫʤʦʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʧʝʨʝʧʨʠʟʥʘʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʟʘʤʽʥʫ ʝʢʚʽʚʘʣʝʥʪʥʫ ʥʘ ʮʴʦʤʫ ʨʽʚʥʽ ʚʠʚʝʜʝʥʥʷ ʟ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʢʦʥʢʨʝʪʥʦʛʦ ʝʣʝʤʝʥʪʘ, ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʷʢʦʛʦ ʚʠʯʝʨʧʘʥʦ.  

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ʟ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʝʣʝʤʝʥʪʽʚ ʽ ʦʙʣʘʜʥʘʥʥʷ ʝʥʝʨʛʦʙʣʦʢʫ ɸɽʉ ʻ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʨʽʥʥʷʤ, ʷʢʝ 

ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧʣʝʢʩ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʩʚʦʻʯʘʩʥʝ ʚʠʷʚʣʝʥʥʷ ʽ ʧʽʜʪʨʠʤʢʫ ʫ ʧʨʠʡʥʷʪʥʠʭ ʤʝʞʘʭ ʜʝʛʨʘʜʘʮʽʾ, ʚʠʢʣʠʢʘʥʦʾ ʩʪʘʨʽʥʥʷʤ. 

ɺʦʥʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʜʽʷʣʴʥʽʩʪʴ ʧʦ ʦʮʽʥʮʽ ʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ, ʚʠʚʯʝʥʥʽ 

ʧʨʦʮʝʩʽʚ ʜʝʛʨʘʜʘʮʽʾ ʪʘ ʚʠʨʦʙʣʝʥʥʽ ʟʘʭʦʜʽʚ, ʱʦ ʢʦʨʝʢʪʫʶʪʴʩʷ, ʚʠʨʦʙʣʝʥʥʽ ʧʨʦʧʦʟʠʮʽʡ ʧʦ 

ʧʨʦʜʦʚʞʝʥʥʶ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʘʙʦ ʟʘʤʽʥʠ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʫʩʪʘʪʢʫʚʘʥʥʷ.  

ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ ʜʽʷʣʴʥʦʩʪʽ ʟ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʨʽʥʥʷʤ ʩʠʩʪʝʤ ʽ ʫʩʪʘʪʢʫʚʘʥʥʷ 

ʝʥʝʨʛʦʙʣʦʢʽʚ ɸɽʉ ʻ ʦʧʪʠʤʽʟʘʮʽʷ ʦʙʩʷʛʫ ʪʘ ʪʝʨʤʽʥʽʚ ʪʝʭʥʽʯʥʦʛʦ ʽ ʨʝʤʦʥʪʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʚʠʧʨʦʙʫʚʘʥʴ, ʘ ʪʘʢʦʞ ʤʦʜʝʨʥʽʟʘʮʽʷ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʶ ʽ ʫʧʨʘʚʣʽʥʥʷ, 

ʨʦʟʨʦʙʢʘ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ.  

ʊʝʭʥʽʯʥʽ ʟʘʭʦʜʠ ʟ ʧʨʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʥʝʨʛʦʙʣʦʢʫ ɸɽʉ, ʷʢʽ 

ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʜʽʷʣʴʥʦʩʪʽ ʟ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʨʽʥʥʷʤ ʡʦʛʦ ʝʣʝʤʝʥʪʽʚ ʙʫʜʫʪʴ ʦʙ'ʻʢʪʦʤ 

ʚʠʚʯʝʥʥʷ ʚ ʨʘʤʢʘʭ ʨʦʟʨʦʙʢʠ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʅʝʢʦʪʦʨʳʝ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʫʧʨʘʚʣʝʥʠʷ ʩʨʦʢʦʤ ʩʣʫʞʙʳ ʵʥʝʨʛʦʙʣʦʢʦʚ 
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ʄʘʛʽʩʪʨ 5 ʢʫʨʩʫ, ʛʨ. ʊʗ-51ʤ ʄʽʭʻʻʚ ɼ.ʄ. 

ɸʩʠʩʪ., ʢ.ʪ.ʥ. ɹʽʙʽʢ ʊ.ɺ. 

 

ʉʀʉʊɽʄɸ ʇɽʈɽʊɺʆʈɽʅʅʗ ɽʅɽʈɻɯɰ ʈɸɼɯʆɸʂʊʀɺʅʀʍ 

ɯɿʆʊʆʇɯɺ (RECS) ʅɸ ɸɽʉ 

 

ɺ ʫʩʽʭ ʥʘʡʩʫʯʘʩʥʽʰʠʭ ɸɽʉ ʨʦʙʦʯʠʤ ʪʽʣʦʤ ʩʣʫʞʠʪʴ ʚʦʜʷʥʘ ʧʘʨʘ. ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʚʦʥʘ 

ʚʽʜʧʨʘʮʶʚʘʣʘ ʥʘ ʪʫʨʙʽʥʽ ʪʘ ʚ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʩʢʦʥʜʝʥʩʫʚʘʣʘʩʷ ʫ ʚʦʜʫ, ʾʾ ʥʝʦʙʭʽʜʥʦ 

ʦʭʦʣʦʜʞʫʚʘʪʠ. ʂʨʽʤ ʪʦʛʦ, ʚʦʜʫ ʜʣʷ ɸɽʉ ʥʝʦʙʭʽʜʥʦ ʟʙʝʨʽʛʘʪʠ ʧʽʜ ʩʪʨʦʛʠʤ ʢʦʥʪʨʦʣʝʤ, ʜʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʰʢʦʜʞʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ. ʊʦʤʫ ʮʷ çʚʦʜʷʥʘè ʯʘʩʪʠʥʘ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʮʠʢʣʫ 

ʚʠʷʚʣʷʻʪʴʩʷ ʩʫʪʪʻʚʦ ʜʦʨʦʛʦʶ. ʊʦʤʫ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʧʨʷʤʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʷʜʝʨʥʦʾ ʝʥʝʨʛʽʾ ʚ 

ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ. 

ɯʩʥʫʶʯʘ ʪʝʭʥʦʣʦʛʽʷ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʧʝʨʝʥʦʩʥʠʢʘ ʝʥʝʨʛʽʾ ʤʽʞ 

ʨʝʘʢʪʦʨʦʤ ʽ ʪʫʨʙʽʥʦʶ ʟ ʛʝʥʝʨʘʪʦʨʦʤ, ʱʦ ʟʥʠʞʫʻ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʩʴʦʛʦ ʧʨʦʮʝʩʫ. 

ɼʣʷ ʟʘʤʽʥʠ ʮʽʻʾ ʣʘʥʢʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ RESC (Radioisotope Energy Conversion System). 

ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ ʫ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ. ʅʘ ʧʝʨʰʦʤʫ ʝʥʝʨʛʽʷ ʚʽʜ ʧʦʜʽʣʫ 

ʘʪʦʤʽʚ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʣʶʤʽʥʦʬʦʨ. ʎʷ ʬʣʫʦʨʝʩʮʝʥʪʥʘ ʨʝʯʦʚʠʥʘ ʧʽʜ ʾʾ ʚʧʣʠʚʦʤ ʧʦʨʦʜʞʫʻ 

ʬʦʪʦʥʠ ʩʚʽʪʣʘ. ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʬʦʪʦʥʠ ʧʦʪʨʘʧʣʷʶʪʴ ʥʘ ʬʦʪʦʝʣʝʤʝʥʪʠ, ʷʢʽ ʽ 

ʧʝʨʝʪʚʦʨʶʶʪʴ ʩʚʽʪʣʦ ʚ ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ. 

ɺ ʷʢʦʩʪʽ ʣʶʤʽʥʦʬʦʨʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʠʡ ʽʥʝʨʪʥʠʡ ʛʘʟ ʷʢ ʢʨʠʧʪʦʥ (Kr). 

ʍʦʨʦʰʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʬʦʪʦʝʣʝʤʝʥʪʽʚ ʧʦʩʣʫʞʠʪʴ ʘʣʤʘʟ ʘʙʦ ʥʽʪʨʠʜ ʘʣʶʤʽʥʽʶ, ʪʘʢ ʷʢ 

ʚʦʥʠ ʟ ʚʠʩʦʢʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʦʛʣʠʥʘʶʪʴ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʽ ʬʦʪʦʥʠ. 

ɼʘʥʫ ʪʝʭʥʦʣʦʛʽʶ ʤʦʞʥʘ ʧʦʻʜʥʘʪʠ ʟ ʫʞʝ ʽʩʥʫʶʯʦʶ, ʪʠʤ ʩʘʤʠʤ ʟʙʽʣʴʰʠʚʰʠ ʂʂɼ ʜʦ 

70% ʟʘ ʨʘʭʫʥʦʢ ʧʦʛʣʠʥʘʥʥʷ ʙʽʣʴʰʦʛʦ ʩʧʝʢʪʨʫ ʝʥʝʨʛʽʡ. ʂʨʽʤ ʪʦʛʦ ʧʣʶʩʦʤ RECS ʻ 

ʤʦʞʣʠʚʽʩʪʴ ʾʾ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢ ʥʘ ɸɽʉ, ʪʘʢ ʽ ʚ ʧʝʨʩʦʥʘʣʴʥʠʭ ʤʘʣʦʛʘʙʘʨʠʪʥʠʭ 

ʝʥʝʨʛʦʙʣʦʢʘʭ-ʙʘʪʘʨʝʷʭ ʟ ʧʦʪʫʞʥʽʩʪʶ ʚ ʢʽʣʴʢʘʩʦʪ ʢɺʪ. ʊʘʢʽ ʤʽʥʽʘʪʶʨʥʽ ʝʥʝʨʛʦʙʣʦʢʠ ʫʞʝ 

ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʢʦʩʤʽʯʥʽʡ ʛʘʣʫʟʽ, ʷʢ ʟʘʤʽʥʘ ʩʦʥʷʯʥʠʤ 

ʙʘʪʘʨʝʷʤ ʥʘ ʚʽʜʩʪʘʥʷʭ, ʢʦʣʠ ʩʦʥʷʯʥʦʛʦ ʧʨʦʤʽʥʥʷ ʫʞʝ ʥʝ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʧʘʨʘʪʘ. 
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1. E.V. Steinfelds, T.K. Ghosh, M.A. Prelas, R.V. Tompson, S.K. Loyalka; 
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Power; C·rdoba, Spain; 2003. 

2. M.A. Prelas, F.P. Boody, D.J. Charlson, G.H. Miley; Progress in Nuclear Energy; 
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ʉʪʫʜʝʥʪ 4 ʢʫʨʩʫ, ʛʨ. ʊʗ-22 ʄʦʚʯʘʥ ʖ.ʉ. 

ɸʩʠʩʪ. ʂʦʥʜʨʘʪʶʢ ɺ.ɸ. 

ɺʀʉʆʂʆʏɸʉʊʆʊʅɸ ʂʆʃʀɺɸʃʔʅɸ ʅɽʉʊɯʁʂɯʉʊʔ ʇʈʆʎɽʉʋ ʂʀʇɯʅʅʗ ɺ 

ʈɽɸʂʊʆʈʅʀʍ ʂɸʅɸʃɸʍ 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʢʠʧʽʥʥʷ ʚ ʨʝʘʢʪʦʨʥʠʭ ʢʘʥʘʣʘʭ (ʈʂ) ʚ ʫʤʦʚʘʭ ʚʠʤʫʰʝʥʦʛʦ 

ʨʫʭʫ ʪʝʧʣʦʥʦʩʽʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʦʮʝʩ ʛʝʥʝʨʘʮʽʾ ʧʘʨʦʚʦʾ ʬʘʟʠ ʥʘ ʪʝʧʣʦʦʙʤʽʥʥʽʡ ʧʦʚʝʨʭʥʽ ʟʘ 

ʧʝʚʥʠʭ ʫʤʦʚ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʤʠ ʧʦʣʽʛʘʨʤʦʥʽʯʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʪʠʩʢʫ 

ʜʚʦʭʬʘʟʥʦʛʦ ʧʦʪʦʢʫ, ʯʘʩʪʦʪʘ ʷʢʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʟʚʫʢʦʚʦʤʫ ʜʽʘʧʘʟʦʥʽ. ʎʝ ʥʝʙʘʞʘʥʝ ʽ 

ʩʫʪʪʻʚʦ ʥʝʙʝʟʧʝʯʥʝ ʷʚʠʱʝ ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ ʪʝʨʤʦʘʢʫʩʪʠʯʥʦʶ ʢʦʣʠʚʘʣʴʥʦʶ ʥʝʩʪʽʡʢʽʩʪʶ 

(ʊɸʅ) [1]. ɸʤʧʣʽʪʫʜʠ ʪʝʨʤʦʘʢʫʩʪʠʯʥʠʭ ʢʦʣʠʚʘʥʴ (ʊɸʂ), ʷʢʽ ʤʦʞʫʪʴ ʷʚʣʷʪʠʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʶ ʧʨʠʯʠʥʦʶ ʨʫʡʥʫʚʘʥʥʷ ʪʝʧʣʦʦʙʤʽʥʥʠʭ ʧʦʚʝʨʭʦʥʴ, ʜʦʩʷʛʘʶʪʴ 100% ʽ 

ʙʽʣʴʰʝ ʚʽʜ ʚʝʣʠʯʠʥʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʪʠʩʢʫ ʪʝʧʣʦʥʦʩʽʷ ʚ ʢʠʧʣʷʯʦʤʫ ʢʘʥʘʣʽ. ʊɸʅ ʈʂ ʩʪʘʣʘ 

ʨʦʟʛʣʷʜʘʪʠʩʷ ʩʧʝʮʽʘʣʽʩʪʘʤʠ [2] ʚ ʷʢʦʩʪʽ ʦʜʥʦʛʦ ʟ ʛʦʣʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʦʙʤʝʞʫʶʯʠʭ 

ʬʦʨʩʫʚʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʽ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʪʠʧʽʚ ʪʝʧʣʦʦʙʤʽʥʥʠʭ ʧʨʠʩʪʨʦʾʚ.  

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʜʝʷʢʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʮʴʦʛʦ ʚʠʜʫ 

ʢʦʣʠʚʘʣʴʥʦʾ ʥʝʩʪʽʡʢʦʩʪʽ ʜʚʦʭʬʘʟʥʠʭ ʜʽʘʙʘʪʥʠʭ ʥʝʨʽʚʥʦʚʘʞʥʠʭ ʧʘʨʦʨʽʜʠʥʥʠʭ ʧʦʪʦʢʽʚ [3] 

ʟʦʚʥʽʰʥʻ ʚʠʷʚʣʝʥʥʷ ʧʨʦʮʝʩʫ ʚʠʥʠʢʥʝʥʥʷ ʽ 

ʨʦʟʚʠʪʢʫ ʊɸʅ ʢʦʨʦʪʢʦ ʤʦʞʝ ʙʫʪʠ ʧʦʷʩʥʝʥʦ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʇʦ-ʧʝʨʰʝ, ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ 

ʥʝʜʦʛʨʽʪʦʛʦ ʙʫʣʴʙʘʰʢʦʚʦʛʦ ʢʠʧʽʥʥʷ ʪʝʧʣʦʥʦʩʽʷ 

ʚ ʈʂ ʧʨʠ ʜʝʷʢʦʤʫ ʟʥʘʯʝʥʥʽ ʛʫʩʪʠʥʠ ʪʝʧʣʦʚʦʛʦ 

ʧʦʪʦʢʫ ʥʤq , ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʠʞʥʽʡ ʤʝʞʽ ʊɸʅ, ʚ 

ʨ̫ ʜʽ ʚʠʧʘʜʢʽʚ ʚʠʥʠʢʘʶʪʴ ʧʦʪʫʞʥʽ 

ʚʠʩʦʢʦʯʘʩʪʦʪʥʽ ʧʦʣʽʛʘʨʤʦʥʽʯʥʽ ʊɸʂ ʪʠʩʢʫ, 

ʘʤʧʣʽʪʫʜʘ ʷʢʠʭ ʟ ʨʦʩʪʦʤ ʪʝʧʣʦʚʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʝʧʣʦʦʙʤʽʥʥʦʾ ʧʦʚʝʨʭʥʽ 

ʪʝʧʣʦʚʠʜʽʣʷʶʯʠʭ ʝʣʝʤʝʥʪʽʚ (ʊɺɽʃ) ʟʨʦʩʪʘʻ 

(ʨʠʩ.1). ʇʦ-ʜʨʫʛʝ, ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʜʝʷʢʦʛʦ 

ʛʨʘʥʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʛʫʩʪʠʥʠ ʪʝʧʣʦʚʦʛʦ 

ʧʦʪʦʢʫ ʥʘ ʪʝʧʣʦʦʙʤʽʥʥʽʡ ʧʦʚʝʨʭʥʽ ʈʂ 

ʘʤʧʣʽʪʫʜʠ ʊɸʂ ʨʘʧʪʦʤ ʨʽʟʢʦ ʟʤʝʥʰʫʶʪʴʩʷ. 

ʇʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʛʫʩʪʠʥʠ ʪʝʧʣʦʚʦʛʦ 

ʧʦʪʦʢʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʚʥʦʛʦ ʟʥʠʢʥʝʥʥʷ ʮʠʭ ʢʦʣʠʚʘʥʴ ʧʨʠ ʛʫʩʪʠʥʽ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚʤq , 

ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʚʝʨʭʥʽʡ ʤʝʞʽ ʊɸʅ. 

ɼʣʷ ʧʦʷʩʥʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʨʠʨʦʜʠ ʊɸʂ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʧʨʠʥʮʠʧʦʚʦ ʨʽʟʥʽ ʧʽʜʭʦʜʠ. 

ʆʜʠʥ ʟ ʥʠʭ ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʝʭʘʥʽʟʤʽ ʫʜʘʨʥʠʭ ʭʚʠʣʴ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʫʤʦʚʘʭ ʜʝʛʨʘʜʘʮʽʾ 

ʧʘʨʦʚʠʭ ʙʫʣʴʙʘʰʦʢ ʧʨʠ ʢʠʧʽʥʥʽ ʪʝʧʣʦʥʦʩʽʷ ʚ ʈʂ ʟ ʥʝʜʦʛʨʽʚʦʤ. ɿʛʽʜʥʦ ʽʥʰʦʛʦ ʤʦʜʝʣʴʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʚʦʭʬʘʟʥʠʡ ʧʦʪʽʢ ʫʤʦʚʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ʜʚʦʭ ʢʦʣʠʚʘʣʴʥʠʭ ʧʽʜʩʠʩʪʝʤ, ʘ 

ʩʘʤʝ ʧʘʨʦʚʠʭ ʙʫʣʴʙʘʰʦʢ, ʷʢʽ ʨʦʩʪʫʪʴ ʪʘ ʜʝʛʨʘʜʫʶʪʴ ʫ ʧʨʠʩʪʽʥʥʦʤʫ ʰʘʨʽ, ʘ ʪʘʢʦʞ 

ʦʙô̒ ʤʥʦʛʦ ʨʝʟʦʥʘʪʦʨʘ. ʇʨʠ ʮʴʦʤʫ ʤʘʻ ʤʽʩʮʝ ʟʥʘʯʥʠʡ ʜʝʬʽʮʠʪ  ʥʘʜʽʡʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʫʤʦʚ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʊɸʂ ʫ ʧʘʨʦʨʽʜʠʥʥʠʭ 

ʧʦʪʦʢʘʭ, ʘ ʚʽʜʦʤʦʩʪʽ ʚʽʜʥʦʩʥʦ ʦʙʣʘʩʪʝʡ ʣʦʢʘʣʽʟʘʮʽʾ ʊɸʅ ʜʦʩʠʪʴ ʩʫʧʝʨʝʯʣʠʚʽ. 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʂʣʶʯʥʠʢʦʚ ɸ.ɸ. ʊʝʧʣʦʬʠʟʠʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ/ 
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ʚʤqʥʤq q
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ʧʨʦʷʚʫ ʚʠʩʦʢʦʯʘʩʪʦʪʥʦʾ ʢʦʣʠʚʘʣʴʥʦʾ 

ʥʝʩʪʽʡʢʦʩʪʽ ʈʂ 
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ʄʘʛʽʩʪʨ 6 ʢʫʨʩʫ, ʛʨ. ʊʗ-41ʤ ʄʫʭʘ ɺ.ɺ. 

ʇʨʦʬ., ʜ.ʪ.ʥ. ʅʦʩʦʚʩʴʢʠʡ ɸ.ɺ. 

ʅɽʁʊʈʆʅʅʆ-ʌɯɿʀʏʅɯ ɸʉʇɽʂʊʀ ʆɹɻʈʋʅʊʋɺɸʅʅʗ ɹɽɿʇɽʂʀ 

ɽʂʉʇʃʋɸʊɸʎɯɰ ɿʄɯʐɸʅʀʍ ʇɸʃʀɺʅʀʍ ɿɸɺɸʅʊɸɾɽʅʔ ɸʂʊʀɺʅʆɰ ɿʆʅʀ 

ɺɺɽʈ-1000 

ʈʦʟʨʦʙʢʘ ʪʘ ʣʽʮʝʥʟʫʚʘʥʥʷ ʧʘʣʠʚʥʠʭ ʟʘʚʘʥʪʘʞʝʥʴ ʻ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ. ɺʠʟʥʘʯʝʥʥʷ ʥʝʡʪʨʦʥʥʦ-ʬʽʟʠʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʙʝʟʧʝʢʠ ʧʘʣʠʚʥʠʭ ʟʘʚʘʥʪʘʞʝʥʴ. ʇʨʠ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʟʤʽʰʘʥʠʭ ʘʢʪʠʚʥʠʭ ʟʦʥ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʽʜʤʽʥʥʽʩʪʴ ʥʝʡʪʨʦʥʥʦ-

ʬʽʟʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʘʣʠʚʘ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʩʽʭ ʚʠʤʦʛ ʙʝʟʧʝʢʠ ʥʘ ʧʨʦʪʷʟʽ ʚʩʽʭ 

ʧʘʣʠʚʥʠʭ ʢʘʤʧʘʥʽʡ ʪʘ ʟʤʽʥʘʭ ʚʠʜʽʚ ʧʘʣʠʚʘ ʚʠʤʘʛʘʻ ʧʨʦʚʝʜʝʥʥʷ ʨʝʪʝʣʴʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ 

ʧʦʢʘʟʥʠʢʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʫ ʽʟ ʟʤʽʰʘʥʠʤ ʧʘʣʠʚʥʠʤ ʟʘʚʘʥʪʘʞʝʥʥʷʤ.  

ɺ ʜʦʧʦʚʽʜʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʩʥʦʚʥʽ ʥʝʡʪʨʦʥʥʦ-ʬʽʟʠʯʥʽ ʘʩʧʝʢʪʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʢʽʥʝʪʠʢʫ ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʫ: ʢʦʝʬʽʮʽʻʥʪ ʩʧʦʚʽʣʴʥʝʥʥʷ, ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ, ʟʙʘʛʘʯʝʥʥʷ ʧʘʣʠʚʘ, 

ʚʠʛʦʨʷʶʯʠʡ ʧʦʛʣʠʥʘʯ, ʘʢʪʠʚʥʘ ʜʦʚʞʠʥʘ ʩʪʨʠʞʥʷ, ʤʘʪʝʨʽʘʣ, ʱʦ ʜʽʣʠʪʴʩʷ, ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʦʛʣʷʜ ʜʦʩʚʽʜʫ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʤʽʰʘʥʠʭ ʧʘʣʠʚʥʠʭ ʟʘʚʥʪʘʞʝʥʴ ʚ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʷʜʝʨʥʠʭ ʨʝʘʢʪʦʨʘʭ ʧʨʦʚʽʜʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʙʫʣʦ ʧʨʠʜʽʣʝʥʦ 

ʥʝʡʪʨʦʥʥʦ-ʬʽʟʠʯʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʊɺɿ, ʷʢʽ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʫ ʟʤʽʰʘʥʠʭ ʧʘʣʠʚʥʠʭ 

ʟʘʚʘʥʪʘʞʝʥʥʷʭ ʘʢʪʠʚʥʽʡ ʟʦʥʽ ʖɸɽʉ-3.ɹʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʤʦʜʝʣʽ ʜʣʷ ʥʝʡʪʨʦʥʥʦ-ʬʽʟʠʯʥʠʭ 

ʢʦʥʩʪʘʥʪ ʪʘ ʤʦʜʝʣʽ ʜʣʷ ʘʢʪʠʚʥʦʾ ʟʦʥʠ ɺɺɽʈ-1000 ʽʟ ʟʤʽʰʘʥʠʤ ʧʘʣʠʚʥʠʤ ʟʘʚʘʥʪʘʞʝʥʥʷʤ. 

ɼʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʙʣʽʦʪʝʢʠ ʫ ʧʨʦʛʨʘʤʽ DYN3D ʙʫʣʦ ʫʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜ ʧʘʨʘʤʝʪʨʠʟʘʮʽʾ 

ʥʝʡʪʨʦʥʥʦ-ʬʽʟʠʯʥʠʭ ʢʦʥʩʪʘʥʪ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʟʙʽʣʴʰʠʪʠ ʪʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʢʪʠʚʥʦʾ ʟʦʥʠ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʧʨʦʮʝʩʽʚ, ʷʢ ʫ ʩʪʘʮʽʦʥʘʨʥʦʤʫ ʨʝʞʠʤʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʪʘʢ ʽ ʫ ʧʝʨʝʭʽʜʥʠʭ ʯʠ ʘʚʘʨʽʡʥʠʭ.ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʦʾ ʨʦʙʦʪʠ, ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʢʨʠʪʝʨʽʾʚ ʙʝʟʧʝʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʝʘʢʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ ʚ ʥʦʤʽʥʘʣʴʥʦʤʫ 

ʨʝʞʠʤʽ ʚ ʫʤʦʚʘʭ ʟʤʽʰʘʥʦʛʦ ʧʘʣʠʚʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ. 
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ʇʆɼʆɺɾɽʅʅʗ ʉʊʈʆʂʋ ɽʂʉʇʃʋɸʊɸʎɯɰ ʆɹʃɸɼʅɸʅʅʗ ʊɸ ʊʈʋɹʆʇʈʆɺʆɼɯɺ 

ʗɼɽʈʅʆɰ ʋʉʊɸʅʆɺʂʀ ɽʅɽʈɻʆɹʃʆʂʋ ˉ1 ɺʇ ɿɸɽʉ ʄɽʊʆɼʆʄ ʈʆɿʈɸʍʋʅʂʋ 

ʅɸ ʉʊɸʊʀʏʅʋ ʊɸ ʎʀʂʃɯʏʅʋ ʄɯʎʅɯʉʊʔ  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʟ ʧôʷʪʥʘʜʮʷʪʠ ʜʽʶʯʠʭ ʝʥʝʨʛʦʙʣʦʢʽʚ ʚ ʋʢʨʘʾʥʽ ʪʝʨʤʽʥ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʝʢʽʣʴʢʦʭ ʚʞʝ ʧʨʦʜʦʚʞʝʥʦ. ɸ ʩʘʤʝ: ʝʥʝʨʛʦʙʣʦʢʠ ˉ1 ʪʘ ˉ2 ʈʽʚʥʝʥʩʴʢʦʾ ɸɽʉ. 

ʉʪʨʦʢ ʩʣʫʞʙʠ ʮʠʭ ʝʥʝʨʛʦʙʣʦʢʽʚ ʧʨʦʜʦʚʞʠʣʠ ʥʘ 20 ʜʦʜʘʪʢʦʚʠʭ ʨʦʢʽʚ. ʊʘʢʦʞ ʧʨʦʚʦʜʷʪʴʩʷ 

ʨʦʙʦʪʠ, ʱʦʜʦ ʘʥʘʣʽʟʫ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʜʦʚʞʝʥʥʷ ʩʪʨʦʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ 

ʝʥʝʨʛʦʙʣʦʢʫ ˉ1 ɿʘʧʦʨʽʟʴʢʦʾ ɸɽʉ ʤʝʪʦʜʦʤ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʩʪʘʪʠʯʥʫ ʽ ʮʠʢʣʽʯʥʫ ʤʽʮʥʽʩʪʴ. 

ʑʦʙ ʧʨʦʜʦʚʞʠʪʠ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸɽʉ ʫ ʥʘʜʧʨʦʝʢʪʥʠʡ ʧʝʨʽʦʜ ʥʝʦʙʭʽʜʥʦ 

ʧʨʦʚʝʩʪʠ ʨʷʜ ʜʦʩʣʽʜʽʚ, ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʘʥʘʣʽʟʽʚ, ʱʦ ʙʫʜʫʪʴ ʧʽʜʪʚʝʨʜʞʫʚʘʪʠ ʧʦʚʥʫ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʜʘʥʦʾ ɸɽʉ ʜʦ ʧʝʚʥʠʭ ʥʦʨʤ. 

ɼʘʥʠʡ ʤʝʪʦʜ ʚʠʤʘʛʘʻ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʟ ʧʝʨʝʧʨʠʟʥʘʯʝʥʥʷ ʜʦʧʫʩʪʠʤʦʾ ʢʽʣʴʢʦʩʪʽ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʮʠʢʣʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʝʥʝʨʛʦʙʣʦʢʽʚ ɸɽʉ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʻ ʧʝʨʝʚʽʨʦʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʥʘ ʮʠʢʣʽʯʥʫ ʤʽʮʥʽʩʪʴ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʨʤ ʇʅɸɽɻ-7-002-86 "ʅʦʨʤʠ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʤʽʮʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʽ 

ʪʨʫʙʦʧʨʦʚʦʜʽʚ ɸɽʋ".  

ʇʝʨʝʧʨʠʟʥʘʯʝʥʥʷ ʜʦʧʫʩʪʠʤʦʾ ʢʽʣʴʢʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʮʠʢʣʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʥʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʽʚ: 

 ʩʢʣʘʜʘʥʥʷ ʧʝʨʝʣʽʢʽʚ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʜʣʷ ʧʝʨʝʧʨʠʟʥʘʯʝʥʥʷ 

ʜʦʧʫʩʪʠʤʦʾ ʢʽʣʴʢʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʮʠʢʣʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

 ʘʥʘʣʽʟ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ ʽʩʪʦʨʽʾ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚʢʣʶʯʘʶʯʠ ʧʨʦʝʢʪʥʽ 

ʧʝʨʝʚʽʨʦʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʥʘ ʮʠʢʣʽʯʥʫ ʤʽʮʥʽʩʪʴ, ʜʘʥʽ ʧʦ ʨʝʻʩʪʨʘʮʽʾ ʨʝʞʠʤʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ; 

 ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʚʽʨʦʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘ ʮʠʢʣʽʯʥʫ ʤʽʮʥʽʩʪʴ; 

 ʧʝʨʝʧʨʠʟʥʘʯʝʥʥʷ ʜʦʧʫʩʪʠʤʦʾ ʢʽʣʴʢʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʮʠʢʣʽʚ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. 
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ʐʃʗʍʀ ɺɼʆʉʂʆʅɸʃɽʅʅʗ ʇʈʆʎɽʉʋ ʂɺɸʃɯʌɯʂɸʎɯɰ ʆɹʃɸɼʅɸʅʅʗ ɸɽʉ 

ʋʂʈɸɰʅʀ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʈɸɼɯɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ 

ʆʜʥʽʻʶ ʟ ʧʨʦʛʨʘʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʷʜʝʨʥʠʭ 

ʝʥʝʨʛʦʫʩʪʘʥʦʚʦʢ ʧʨʠ ʧʨʦʜʦʚʞʝʥʥʽ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʽʶʯʠʭ ʝʥʝʨʛʦʙʣʦʢʽʚ ʻ 

ʢʚʘʣʽʬʽʢʘʮʽʷ ʦʙʣʘʜʥʘʥʥʷ. ɿʛʽʜʥʦ ʽʩʥʫʶʯʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ [1], ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʦʮʽʥʢʠ ʧʦʪʦʯʥʦʛʦ ʨʽʚʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʜʣʷ ʦʙʣʘʜʥʘʥʥʷ ɸɽʉ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʡ 

ʪʝʨʤʽʥ - ʛʘʨʘʥʪʽʷ ʙʝʟʧʝʢʠ ɸɽʉ ʥʘ ʧʨʦʪʷʟʽ ʮʴʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ.  

ɺ ʜʦʧʦʚʽʜʽ ʚʠʢʣʘʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʢʚʘʣʽʬʽʢʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ 

ɸɽʉ ʋʢʨʘʾʥʠ ʪʘ ʚʠʟʥʘʯʝʥʦ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʦʚʽʪʥʽʭ ʨʘʜʽʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʢʨʠʪʠʯʥʠʭ ʚʫʟʣʽʚ ʽ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤ, ʚʘʞʣʠʚʠʭ ʜʣʷ ʙʝʟʧʝʢʠ ɸɽʉ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʨʽʰʝʥʦ ʧʠʪʘʥʥʷ ʚʚʝʜʝʥʥʷ ʚ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸɽʉ ʚ ʯʘʩʪʠʥʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʧʦ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʷʜʝʨʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ.  

ɸʥʘʣʽʟʫʶʪʴʩʷ ʩʭʝʤʠ ʚʧʨʦʚʘʜʞʝʥʠʭ ʪʝʭʥʦʣʦʛʽʾ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ 

ʦʩʦʙʣʠʚʦʩʪʽ ʾʭ ʟʜʽʡʩʥʝʥʥʷ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸɽʉ [2]. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʦʙʣʘʜʥʘʥʥʷ ɸɽʉ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʫʤʦʚ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʘʣʴʥʠʤ ʫʤʦʚʘʤ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ ʚ ʤʽʩʮʽ ʡʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ. ɿ 

ʘʥʘʣʽʟʫ ʧʨʦʝʢʪʥʠʭ ʘʚʘʨʽʡ ʚʠʟʥʘʯʝʥʦ ʩʢʣʘʜ ʽʟʦʪʦʧʽʚ, ʷʢʽ ʚʠʭʦʜʷʪʴ ʧʽʜ ɻʆ ʚ ʨʘʟʽ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʦʝʢʪʥʦʾ ʘʚʘʨʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ ʷʩʥʦ, ʱʦ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʟʤʽʰʘʥʝ (ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ) ɓ-, ɔ-ʧʦʣʝ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʬʦʨʤʫʚʘʥʥʷ ʪʘʢʦʛʦ ʧʦʣʷ ʚ ʨʝʘʢʮʽʡʥʽʡ ʢʘʤʝʨʽ ʨʘʜʽʘʮʽʡʥʦʾ 

ʫʩʪʘʥʦʚʢʠ ɯʗɼ ʟ ʣʽʥʽʡʥʠʤ ʧʨʠʩʢʦʨʶʚʘʯʝʤ ʝʣʝʢʪʨʦʥʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʚʝʨʩʽʡʥʠʭ ʤʽʰʝʥʝʡ ʟ ʨʽʟʥʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʟʘʪʽʥʝʥʥʷ ʜʦʟʚʦʣʷʻ 

ʦʧʝʨʘʪʠʚʥʦ ʟʤʽʥʶʚʘʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ɓ-, ɔ-ʩʢʣʘʜʦʚʠʭ ʧʦʣʷ. ʆʜʥʘʢ ʧʦʩʪʘʶʪʴ ʧʨʦʙʣʝʤʠ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʜʦʟʠʤʝʪʨʽʾ ʧʨʦʮʝʩʽʚ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʪʘʢʠʭ ʨʘʜʽʘʮʽʡʥʠʭ ʫʤʦʚ ʚʠʧʨʦʙʫʚʘʥʥʷ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʜʦʟʠʤʝʪʨʽʾ ʙʫʣʦ ʫʜʦʩʢʦʥʘʣʝʥʦ ʰʪʘʪʥʫ ʩʠʩʪʝʤʫ ʩʢʘʥʫʚʘʥʥʷ ʽ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʜʦʟʠʤʝʪʨʽʾ [3]. 

ʊʘʢʦʞ ʫ ʜʦʧʦʚʽʜʽ ʦʙˇʨʫʥʪʦʚʫʶʪʴʩʷ ʰʣʷʭʠ ʧʦʜʘʣʴʰʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

ʢʦʥʪʨʦʣʶ ʟʘ ʩʪʘʥʦʤ ʦʙʣʘʜʥʘʥʥʷ ɸɽʉ ʪʘ  ʧʝʨʩʧʝʢʪʠʚʥʽ ʰʣʷʭʠ ʨʝʘʣʽʟʘʮʽʾ ʩʫʯʘʩʥʠʭ ʰʣʷʭʽʚ 

ʧʦʢʨʘʱʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦʾ ʙʝʟʧʝʢʠ ʷʜʝʨʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʩʫʯʘʩʥʦʾ ʽʜʝʦʣʦʛʽʾ ʫʧʨʘʚʣʷʥʥʷ ʮʠʤʠ ʝʢʦʣʦʛʽʯʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʝʥʝʨʛʽʾ ʥʘ 

ʦʩʥʦʚʽ ʚʚʝʜʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ ʨʝʩʫʨʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ. 
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ʉʪʫʜʝʥʪ 4 ʢʫʨʩʫ, ʛʨ. ʊʗ-21 ʇʝʪʨʦʚ  ɼ.ʆ. 

ʩʪ.ʚʠʢʣ. ʉʘʭʥʦ ʆ.ɺ. 

ʄɽʊʆɼʀ ʆʎɯʅʂʀ ʉɽʁʉʄʆʉʊɯʁʂʆʉʊɯ ʆɹʃɸɼʅɸʅʅʗ ɺɸɾʃʀɺʆɻʆ ɼʃʗ 

ɹɽɿʇɽʂʀ ɸɽʉ ɿ ʈɽɸʂʊʆʈɸʄʀ ɺɺɽʈ 

ʉʝʡʩʤʽʯʥʠʭ ʚʧʣʠʚʽʚ ʧʽʜʜʘʚʘʣʠʩʷ ɸɽʉ ʫ ɺʽʨʤʝʥʽʾ, ɹʦʣʛʘʨʽʾ, ʉʐɸ ʪʘ ʗʧʦʥʽʾ. ʇʨʠ 

ʮʴʦʤʫ ɸɽʉ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʗʧʦʥʽʾ, ʷʢʽ ʟʘʟʥʘʣʠ ʥʘʡʙʽʣʴʰ ʩʠʣʴʥʠʡ ʚʧʣʠʚ, ʟʘʟʥʘʣʠ ʟʥʘʯʥʠʭ 

ʧʦʰʢʦʜʞʝʥʴ, ʱʦ ʧʨʠʟʚʝʣʠ ʜʦ ʩʝʨʡʦʟʥʠʭ ʘʚʘʨʽʡ ʽ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʠʢʠʜʽʚ. ʆʪʞʝ, ʧʨʦʙʣʝʤʘ 

ʛʘʨʘʥʪʦʚʘʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʝʡʩʤʦʩʪʽʡʢʦʩʪʽ ʚʘʞʣʠʚʦʛʦ ʜʣʷ ʙʝʟʧʝʢʠ ɸɽʉ ʦʙʣʘʜʥʘʥʥʷ ʻ 

ʚʢʨʘʡ ʘʢʪʫʘʣʴʥʦʶ. ʆʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʻ ʦʮʽʥʢʘ ʩʝʡʩʤʦʩʪʽʡʢʦʩʪʽ ʜʽʶʯʠʭ ɸɽʉ, 

ʦʩʢʽʣʴʢʠ ʙʘʛʘʪʦ ʭʪʦ ʟ ʥʠʭ ʙʫʣʠ ʩʧʨʦʝʢʪʦʚʘʥʽ ʘʙʦ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʤʦʞʣʠʚʠʭ ʩʝʡʩʤʽʯʥʠʭ 

ʚʧʣʠʚʽʚ, ʘʙʦ ʟʘ ʟʘʩʪʘʨʽʣʠʤʠ ʥʦʨʤʘʪʠʚʥʠʤʠ ʚʠʤʦʛʘʤʠ ʧʦ ʩʝʡʩʤʦʩʪʽʡʢʦʩʪʽ[1]. ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʩʝʡʩʤʦʩʪʽʡʢʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ʝʥʝʨʛʦʙʣʦʢʽʚ ʟ ʨʝʘʢʪʦʨʘʤʠ 

ɺɺɽʈ. 

ɺ ʭʦʜʽ ʧʨʦʚʝʜʝʥʦʾ ʨʦʙʦʪʠ ʙʫʣʠ ʚʠʚʯʝʥʽ ʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʪʘʢʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ 

ʩʝʡʩʤʦʩʪʽʡʢʦʩʪʽ: ʚʠʧʨʦʙʫʚʘʥʥʷ, ʘʥʘʣʽʟ, ʥʘ ʦʩʥʦʚʽ ʜʦʩʚʽʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʥʝʧʨʷʤʠʡ ʤʝʪʦʜ. 

ʇʨʠʜʽʣʝʥʦ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʤʝʪʦʜʫ ʥʝʧʨʷʤʦʾ ʦʮʽʥʢʠ, ʷʢʠʡ ʟʘʩʥʦʚʘʥʠʡ ʥʘ 

ʚʩʪʘʥʦʚʣʝʥʥʽ ʧʦʜʽʙʥʦʩʪʽ ʤʽʞ ʚʫʟʣʦʤ, ʱʦ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʽ ʝʪʘʣʦʥʥʠʤ ʚʫʟʣʦʤ[2]. 

ʇʽʩʣʷ ʘʥʘʣʽʟʫ ʚʩʽʭ ʤʝʪʦʜʽʚ, ʷʢʽ ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʥʝʤʘʻ ʦʜʥʦʛʦ ʽʜʝʘʣʴʥʦʛʦ ʤʝʪʦʜʫ, ʷʢʠʤ ʤʦʞʥʘ ʙʫʣʦ ʙ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʧʨʠ ʦʮʽʥʮʽ 

ʩʝʡʩʤʦʩʪʽʡʢʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ɸɽʉ. ɭ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʤʠ ʥʝ ʤʦʞʝʤʦ ʦʮʽʥʶʚʘʪʠ ʙʫʜʴ-ʷʢʠʤ ʟ 

ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʤʝʪʦʜʽʚ, ʪʘʢ ʷʢ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʜʠʥ ʟ ʤʝʪʦʜʽʚ ʚʽʜʩʫʪʥʷ. ʋ 

ʜʘʥʽʡ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʽ ʧʨʠʢʣʘʜʠ ʪʘʢʠʭ ʚʠʧʘʜʢʽʚ. ʅʘʧʨʠʢʣʘʜ, ʝʣʝʢʪʨʠʯʥʝ ʦʙʣʘʜʥʘʥʥʷ, 

ʦʙʣʘʜʥʘʥʥʷ ɯʂʉ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʷʪʴ ʨʝʣʝ, ʨʦʟʧʦʜʽʣʴʥʽ ʧʨʠʩʪʨʦʾ, ʢʦʥʪʘʢʪʦʨʠ, 

ʚʠʤʠʢʘʯʽ, ʧʝʨʝʪʚʦʨʶʚʘʯʽ, ʜʘʪʯʠʢʠ ʽ ʧʦʜʽʙʥʽ ʧʨʠʩʪʨʦʾ, ʯʫʪʣʠʚʽ ʜʦ ʚʽʙʨʘʮʽʾ, ʤʠ ʤʦʞʝʤʦ 

ʦʮʽʥʠʪʠ ʪʽʣʴʢʠ ʤʝʪʦʜʦʤ ʚʠʧʨʦʙʫʚʘʥʴ. ɸ ʪʘʢʽ ʩʢʣʘʜʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʷʢ ʪʨʫʙʦʧʨʦʚʦʜʠ ʩʠʩʪʝʤ, 

ʚʘʞʣʠʚʠʭ ʜʣʷ ʙʝʟʧʝʢʠ, ʤʠ ʥʝ ʤʦʞʝʤʦ ʦʮʽʥʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʧʨʦʙʫʚʘʥʴ, ʪʫʪ ʥʘʤ 

ʜʦʚʝʜʝʪʴʩʷ ʚʞʝ ʚʠʙʠʨʘʪʠ ʩʝʨʝʜ ʽʥʰʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʥʘ ʩʝʡʩʤʦʩʪʽʡʢʽʩʪʴ [3]. ɺ ʨʦʙʦʪʽ ʜʘʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʪʠʧʫ ʦʙʣʘʜʥʘʥʥʷ, ʡʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʝʢʦʥʦʤʽʯʥʦʾ 

ʦʙˇʨʫʥʪʦʚʘʥʦʩʪʽ ʤʝʪʦʜʫ. 
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ʇʨʦʬ., ʜ.ʪ.ʥ. ʅʦʩʦʚʩʴʢʠʡ ɸ.ɺ. 

ʊɽʇʃʆɻɯɼʈɸɺʃɯʏʅʀʁ ɸʅɸʃɯɿ ɹɽɿʇɽʂʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ɿʄɯʐɸʅʀʍ 

ʇɸʃʀɺʅʀʍ ɿɸɺɸʅʊɸɾɽʅʔ 

ɺʚʝʜʝʥʥʷ ʥʦʚʦʛʦ ʪʠʧʫ ʧʘʣʠʚʘ ʚ ʟʘʚʘʥʪʘʞʝʥʥʷ ʘʢʪʠʚʥʦʾ ʟʦʥʠ ʧʦʪʨʝʙʫʻ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʥʝʧʝʨʝʚʠʱʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʙʝʟʧʝʢʠ, ʦʩʥʦʚʥʠʤ ʟ ʷʢʠʭ ʻ ʤʘʢʩʠʤʘʣʴʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʦʙʦʣʦʥʢʠ ʪʚʝʣʘ, ʷʢʘ ʥʝ ʧʦʚʠʥʥʘ ʙʫʪʠ ʙʽʣʴʰʦʶ ʟʘ 1200 Üʉ ʚ ʘʚʘʨʽʡʥʠʭ 

ʨʝʞʠʤʘʭ.  

ʄʝʪʘ ʮʽʻʾ ʨʦʙʦʪʠ ð ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʧʣʦʛʽʜʨʘʚʣʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʪʠ 

ʥʝʧʝʨʝʚʠʱʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʦʝʢʪʥʦʾ ʤʝʞʽ ʧʦʰʢʦʜʞʝʥʥʷ ʪʚʝʣʽʚ, ʘ ʩʘʤʝ ʪʝʤʧʝʨʘʪʫʨʠ 

ʦʙʦʣʦʥʢʠ ʪʚʝʣʘ ʚ ʨʘʟʽ ʩʧʽʣʴʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʊɺɿɸ ʟ ʊɺɿɸ-12 ʽ ʊɺɿ-WR. ʄʦʜʝʣʶʚʘʥʥʷ 

ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʨʝʘʢʪʦʨʥʠʭ ʫʩʪʘʥʦʚʢʘʭ ɺɺɽʈ-1000 ʧʨʦʚʦʜʠʣʦʩʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ RELAP5/MOD3.2. 

ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ ʢʽʣʴʢʽʩʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʚʠʙʠʨʘʶʪʴʩʷ ʘʚʘʨʽʾ, ʥʘʡʙʽʣʴʰ ʥʝʩʧʨʠʷʪʣʠʚʽ 

ʚʽʜʥʦʩʥʦ ʢʨʠʪʝʨʽʾʚ ʥʘʜʽʡʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʊɺɿ. ʅʘʩʣʽʜʢʘʤʠ ʪʘʢʠʭ ʘʚʘʨʽʡ ʤʦʞʝ ʙʫʪʠ 

ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʦʙʦʣʦʥʦʢ ʪʚʝʣʽʚ ð ʬʽʟʠʯʥʦʛʦ ʙʘʨôʻʨʘ ʤʽʞ ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ ʽ ʪʝʧʣʦʥʦʩʽʻʤ ʧʝʨʰʦʛʦ ʢʦʥʪʫʨʫ, ʚ ʨʘʟʽ ʨʫʡʥʫʚʘʥʥʷ ʷʢʦʛʦ ʨʘʜʽʦʘʢʪʠʚʥʽ 

ʨʝʯʦʚʠʥʠ ʧʦʪʨʘʧʣʷʶʪʴ ʜʦ ʪʝʧʣʦʥʦʩʽʷ ʡ ʨʦʟʥʦʩʷʪʴʩʷ ʧʦ ʧʝʨʰʦʤʫ ʢʦʥʪʫʨʫ. 

ʋ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ ʧʝʨʝʭʽʜʥʠʭ ʘʚʘʨʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ð ʟʘʢʣʠʥʶʚʘʥʥʷ ɻʎʅ 

 ̔ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʨʦʟʨʠʚʫ ɻʎʊ ð ʧʝʨʝʚʽʨʷʣʦʩʷ ʥʝʜʦʩʷʛʥʝʥʥʷ ʦʙʦʣʦʥʢʦʶ ʪʚʝʣʘ 

ʪʝʤʧʝʨʘʪʫʨʠ 1200 Üʉ, ʱʦ ʻ ʤʘʢʩʠʤʘʣʴʥʦʶ ʧʨʦʝʢʪʥʦʶ ʤʝʞʝʶ ʧʦʰʢʦʜʞʝʥʥʷ.  

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʚ ʨʘʟʽ ʤʠʪʪʻʚʦʛʦ ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʦʙʝʨʪʘʥʥʷ ɻʎʅ ʟʤʝʥʰʫʻʪʴʩʷ ʚʠʪʨʘʪʘ ʪʝʧʣʦʥʦʩʽʷ ʯʝʨʝʟ ʨʝʘʢʪʦʨ, ʘ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʢʨʠʟʠ 

ʪʝʧʣʦʦʙʤʽʥʫ ʙʽʣʷ ʧʦʚʝʨʭʥʽ ʛʘʨʷʯʦʛʦ ʪʚʝʣʘ. ɿʘ ʣʽʥʽʡʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 448 ɺʪ/ʩʤ ʽ ʚʽʜʩʫʪʥʦʩʪʽ 

ʟʚôʷʟʢʫ ʟ ʽʥʰʠʤʠ ʊɺɿ ʤʘʢʩʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʙʦʣʦʥʢʠ ʪʚʝʣʘ ʜʣʷ ʢʘʥʘʣʫ ʊɺɿ-WR 

ʜʦʨʽʚʥʶʻ 759 Üʉ, ʜʣʷ ʢʘʥʘʣʫ ʊɺɿɸ ð 618 Üʉ 

ʈʦʟʨʘʭʫʥʦʢ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʦʝʢʪʥʦʾ ʘʚʘʨʽʾ ʧʨʦʚʦʜʠʚʩʷ ʜʣʷ ʨʽʟʥʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʘʢʪʠʚʥʦʾ ʟʦʥʠ ʨʝʘʢʪʦʨʘ ɺɺɽʈ-1000. ʈʦʟʨʦʙʣʷʣʠʩʷ ʜʚʽ ʪʠʧʦʚʽ ʤʦʜʝʣʽ 

ʘʢʪʠʚʥʠʭ ʟʦʥ: ʫ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʫʤʦʚʥʦ ʟʘʚʘʥʪʘʞʫʻʪʴʩʷ 121 ʊɺɿɸ ʽ 42ʊɺɿɸ-12 ʘʙʦ ʊɺɿ-

WR, ʫ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʘʢʪʠʚʥʘ ʟʦʥʘ ʧʦʚʥʽʩʪʶ ʟʘʚʘʥʪʘʞʫʻʪʴʩʷ ʥʦʚʠʤʠ ʊɺɿ. ɸʥʘʣʽʟ 

ʧʨʦʚʦʜʠʚʩʷ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʦʚʝʜʝʥʠʭ ʥʘ ʤʦʜʝʣʽ ʟ ɸʢɿ ʟ 

ʊɺɿɸ ʽ ʥʘ ʤʦʜʝʣʽ ʧʝʨʝʭʽʜʥʠʭ ʧʘʣʠʚʥʠʭ ʟʘʚʘʥʪʘʞʝʥʴ. 

ʅʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʦʪʨʠʤʘʥʽ ʜʣʷ 1/4 ʟʘʚʘʥʪʘʞʝʥʥʷ ʘʢʪʠʚʥʦʾ ʟʦʥʠ 

ʥʦʚʠʤ ʪʠʧʦʤ ʧʘʣʠʚʘ (121 ʊɺɿɸ+42 ʊɺɿ-WR, ʘʙʦ ʊɺɿɸ-12), ʘ ʩʘʤʝ: 1099 Üʉ ð ʜʣʷ ʢʘʥʘʣʫ 

ʊɺɿ-WR  ̔1058 Üʉ ð ʜʣʷ ʢʘʥʘʣʫ ʊɺɿɸ-12. 

ʊʘʢʽ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʦʪʨʠʤʘʥʦ ʟʘ ʢʦʥʩʝʨʚʘʪʠʚʥʠʭ ʧʨʠʧʫʱʝʥʴ ʫ ʨʦʟʨʘʭʫʥʢʘʭ, 

ʘʣʝ ʥʘʚʽʪʴ ʧʨʠ ʮʴʦʤʫ ʧʝʨʝʚʠʱʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʦʝʢʪʥʦʾ ʤʝʞʽ ʧʦʰʢʦʜʞʝʥʥʷ ʪʚʝʣʽʚ 

ʥʝʤʘ. 

ʆʪʨʠʤʘʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʦʙʦʣʦʥʦʢ ʪʚʝʣʽʚ ʻ ʙʣʠʟʴʢʠʤʠ, ʘ ʦʪʞʝ, ʜʚʘ ʪʠʧʠ ʊɺɿ (ʊɺɿɸ-

12 ʽ ʊɺɿ-WR), ʟ ʪʝʧʣʦʛʽʜʨʘʚʣʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʧʨʠʜʘʪʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ɸɽʉ ʋʢʨʘʾʥʠ 

ʟ ʨʝʘʢʪʦʨʥʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʪʠʧʫ ɺɺɽʈ-1000. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʐʝʚʯʝʥʢʦ ʀ. ɸ. ʇʨʦʚʝʨʢʘ ʢʨʠʪʝʨʠʝʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʤʝʰʘʥʥʳʭ ʟʘʛʨʫʟʦʢ ʊɺʉɸ, 
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ʄʘʛʽʩʪʨ 6 ʢʫʨʩ, ʛʨ. ʊʗ-41ʄ ʇʽʜʛʘʻʮʴʢʠʡʊ.ɺ. 

ʇʨʦʬ., ʜ.ʪ.ʥ. ʅʦʩʦʚʩʴʢʠʡ ɸ.ɺ. 

ʄɯʎʅɯʉʅʀʁ ɸʅɸʃɯɿ ɹɽɿʇɽʂʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ɿʄɯʐɸʅʀʍ ʇɸʃʀɺʅʀʍ 

ɿɸɺɸʅʊɸɾɽʅʔ 

ʇʨʦʮʝʩ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ ʧʦʩʪʘʯʘʥʥʷ ʧʘʣʠʚʘ ʜʣʷ ɸɽʉ ʋʢʨʘʾʥʠ ʧʦʪʨʝʙʫʻ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʙʝʟʧʝʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʤʽʰʘʥʠʭ ʧʘʣʠʚʥʠʭ ʟʘʚʘʥʪʘʞʝʥʴ. ɿʚʘʞʘʶʯʠ ʥʘ 

ʧʨʦʙʣʝʤʠ ʟʽ ʟʙʽʨʢʦʶ ʘʢʪʠʚʥʦʾ ʟʦʥʠ ʝʥʝʨʛʦʙʣʦʢʽʚ ʖʋ ɸɽʉ ˉ2 ʪʘ ˉ3 ʧʽʜ ʯʘʩ ʇʇʈ-2012 ʪʘ 

ʧʦʯʘʪʦʢ ʜʦʩʣʽʜʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʦʚʦʛʦ ʪʠʧʫ ʧʘʣʠʚʘ ʊɺɿ-WR, ʚʠʥʠʢʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʝʨʝʚʽʨʢʠ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʤʽʮʥʽʩʥʠʭ ʢʨʠʪʝʨʽʾʚ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʄʝʪʘ ʮʽʻʾ ʨʦʙʦʪʠ ð ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʮʥʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʚʝʩʪʠ, ʱʦ ʧʽʩʣʷ ʟʙʽʨʢʠ 

ʘʢʪʠʚʥʦʾ ʟʦʥʠ ʪʘ ʧʽʜ ʯʘʩ ʾʾ ʨʦʙʦʪʠ ʥʝʧʨʦʝʪʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʊɺɿ-W ʪʘ ʊɺɿ-WRʥʝ 

ʩʪʚʦʨʠʪʴʩʷ. 

ʈʦʟʨʘʭʫʥʦʢ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʘʥʘʣʽʟ ʤʽʮʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʊɺɿ-W ʪʘ ʊɺɿ-WR ʧʨʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʩʝʡʩʤʽʯʥʦʤʫ ʚʧʣʠʚʽ ʥʘ ʨʝʘʪʦʨ ɺɺɽʈ-1000/320 ʝʥʝʨʛʦʙʣʦʢʘ ˉ3 ʖʋ 

ɸɽʉ. ʇʨʠ ʙʫʜʴ-ʷʢʦʤʫ ʩʢʣʘʜʽ ʟʤʽʰʘʥʦʾ ʘʢʪʠʚʥʦʾ ʟʦʥʠ ʩʫʤʘʨʥʠʡ ʤʽʞʢʘʩʝʪʥʠʡ ʧʨʦʤʽʞʦʢ 

ʧʫʯʢʘ ʊɺɿ ʙʫʜʝ ʚʠʱʠʤ ʥʽʞ ʜʣʷ ʛʦʤʦʛʝʥʥʦʾ ʘ.ʟ., ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʪʽʣʴʢʠ ʟ ʊɺɿ-ɸ. 

ʄʘʢʩʠʤʘʣʴʥʘ ʩʠʣʘ ʨʝʘʢʮʽʾ ʥʘ ʩʝʨʝʜʥʶ ʧʦ ʚʠʩʦʪʽ ɼʈ ʧʝʨʠʬʝʨʽʡʥʦʾ ʊɺɿ ʥʝ ʧʝʨʝʚʠʱʫʻ 

ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ, ʜʣʷ ʷʢʦʛʦ ʧʦʢʘʟʘʥʦ ʟʙʝʨʝʞʝʥʥʷ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʤʽʨʽʚ ɼʈ ʚ ʧʨʦʝʢʪʽ. 

ʊʘʢʦʞ ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʤʽʮʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʊɺɿ-W ʪʘ ʊɺɿ-WR ʧʨʠ ʨʦʟʨʠʚʽ ɻʎʂ 

ʨʝʘʢʪʦʨʘ ʚ ʢʦʥʩʝʨʚʘʪʠʚʥʽʡ ʧʦʩʪʘʥʦʚʮʽ ʜʣʷ ʘ.ʟ., ʩʢʣʘʜʝʥʦʾ ʧʦʚʥʽʩʪʶ ʟ ʊɺɿ-W ʪʘ ʊɺɿ-WR. 

ʇʨʠ ʪʘʢʠʭ ʫʤʦʚʘʭ ʟʘʧʘʩ ʧʦ ʤʽʩʮʝʚʽʡ ʩʪʽʡʢʦʩʪʽ ʪʘ ʧʦ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʠʭ 

ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʚʠʢʦʥʫʻʪʴʩʷ.  

ʇʨʦʚʦʜʷʪʴʩʷ ʨʦʟʨʘʭʫʥʢʠ ʜʝʬʦʨʤʘʮʽʡʥʠʭ, ʤʽʮʥʽʩʥʠʭ ʪʘ ʚʽʙʨʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʜʣʷ ʩʪʘʮʽʦʥʘʨʥʠʭ, ʧʝʨʝʭʽʜʥʠʭ ʨʝʞʠʤʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʧʦʨʫʰʝʥʴ ʥʦʨʤʘʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʊʘʢʦʞ ʧʨʦʚʦʜʠʪʴʩʷ ʨʦʟʨʘʭʫʥʦʢ ʙʽʯʥʠʭ ʟʫʩʠʣʴ ʥʘ ɼʈ ʊɺɿ-WR ʟ ʙʦʢʫ ʚʠʢʨʠʚʣʝʥʦʾ 

ʊɺɿɸ ʦʜʨʘʟʫ ʧʽʩʣʷ ʟʙʫʨʢʠʘ.ʟ., ʪʘ ʧʽʩʣʷ ʚʠʭʦʜʫ ʥʘ ʧʦʪʫʞʥʽʩʪʴ.  

ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴʨʦʟʨʘʭʦʚʘʥʽ ʤʽʥʽʤʘʣʴʥʽ ʢʦʝʬʽʮʽʻʥʪʠ 

ʟʘʧʘʩʫʤʽʮʥʦʩʪʽ ʚʽʜ ʧʦʧʝʨʝʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ɼʈ ʊɺɿ-W ʟ ʙʦʢʫ ʚʠʢʨʠʚʣʝʥʦʾ ʊɺɿɸ: 

- ʧʽʩʣʷ ʟʙʽʨʢʠ ʘʢʪʠʚʥʦʾ ʟʦʥʠ ʨʝʘʢʪʦʨʘ, ʚ ʭʦʣʦʜʥʦʤʫ ʩʪʘʥʽ ï 2,01; 

- ʧʽʩʣʷ ʚʠʭʦʜʫ ʨʝʘʢʪʦʨʘ ʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʚ ʛʘʨʷʯʦʤʫ ʩʪʘʥʽ - 1,60.  

ʈʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʦ ʟʘ ʢʦʥʩʝʨʚʘʪʠʚʥʠʭ ʧʨʠʧʫʱʝʥʴ ʫ ʨʦʟʨʘʭʫʥʢʘʭ, ʘʣʝ ʥʘʚʽʪʴ ʧʨʠ 

ʮʴʦʤʫ ʧʝʨʝʚʠʱʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʦʝʢʪʥʦʾ ʤʝʞʽ ʧʦʰʢʦʜʞʝʥʥʷ ʪʚʝʣʽʚ ʥʝʤʘ.̒ 

ʄʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʊɺɿ-W ʪʘ ʊɺɿ-WR ʤʦʞʫʪʴ ʙʝʟʧʝʯʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʨʝʘʢʪʦʨʘʭ ʪʠʧʫ ɺɺɽʈ-1000/320 ʨʘʟʦʤ ʟ ʊɺɿɸ. 
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ʄʘʛʽʩʪʨ 5 ʢʫʨʩʫ, ʛʨ. ʊʗ-51ʤ ʇʦʣʽʱʫʢ ʉ.ʄ. 

ʉʪ.ʚʠʢʣ., ʢ.ʪ.ʥ. ʌʽʣʘʪʦʚ ɺ.ɯ. 

ʇɯɼʍɯɼ ɼʆ ɺʀɿʅɸʏɽʅʅʗ ɺɸʈʊʆʉʊɯ ɼɽʄʆʅʊɸɾʋ ʇʈʀ ɿʅʗʊʊɯ ɿ 

ɽʂʉʇʃʋɸʊɸʎɯɰ ʗɼɽʈʅʀʍ ɽʅɽʈɻɽʊʀʏʅʀʍ ʋʉʊɸʅʆɺʆʂ 

ɿʥʷʪʪʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʥʝʨʛʦʙʣʦʢʽʚ ɸɽʉ ʚʠʤʘʛʘʻ ʨʝʪʝʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ, ʥʘʫʢʦʚʦʾ 

ʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʨʘʮʶʚʘʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ, ʘ ʪʘʢʦʞ ʤʦʙʽʣʽʟʘʮʽʾ 

ʬʽʥʘʥʩʦʚʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʨʝʩʫʨʩʽʚ. ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʻ ʚʠʟʥʘʯʝʥʥʷ ʟʘʪʨʘʪ ʥʘ 

ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ, ʪʦʤʫ ʨʦʟʫʤʥʦ ʨʦʟʛʣʷʥʫʪʠ ʧʝʚʥʽ ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʢʠ ʚʘʨʪʦʩʪʽ ʟʘʪʨʘʪ.  

ɺʽʪʯʠʟʥʷʥʽ ʜʞʝʨʝʣʘ [1] ʚʚʘʞʘʶʪʴ, ʱʦ ʥʘ ʚʝʣʠʯʠʥʫ ʟʘʪʨʘʪ ʚʧʣʠʚʘʻ ʨʷʜ ʬʘʢʪʦʨʽʚ ʽ 

ʦʧʝʨʘʮʽʡ, ʷʢʽ ʤʘʶʪʴ ʤʽʩʮʝ ʚ ʧʨʦʮʝʩʽ ʟʥʷʪʪʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʨʠʯʦʤʫ ʾʭ ʚʧʣʠʚ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʝʣʠʢʠʡ, ʷʢʱʦ ʚʨʘʭʫʚʘʪʠ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʪʝʭʥʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʘʣʴʥʦʛʦ 

ʜʦʩʚʽʜʫ ʟʥʷʪʪʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸɽʉ.  

ʇʨʦʮʝʩ ʟʥʷʪʪʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʪʨʠ  ʫʤʦʚʥʽʝʪʘʧʠ: ʧʽʜʛʦʪʦʚʯʠʡ, ʝʪʘʧ 

ʧʨʠʧʠʥʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʚʣʘʩʥʝ ʟʥʷʪʪʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʑʦʜʦ ʤʝʪʦʜʦʣʦʛʽʾ ʧʨʦʚʝʜʝʥʥʷ 

ʦʮʽʥʢʠ, ʪʦ ʽʩʥʫʶʯʽ ʩʮʝʥʘʨʽʾ (ʩʪʨʘʪʝʛʽʾ) ʧʦʜʽʣʷʶʪʴ ʥʘ: ʥʝʛʘʡʥʠʡʽ ʚʽʜʢʣʘʜʝʥʠʡ ʜʝʤʦʥʪʘʞ. 

ɺʠʪʨʘʪʠ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʽ ʚʝʣʠʢʽ ʛʨʫʧʠ: ʧʨʷʤʽ ʟʘʪʨʘʪʠ ʪʘ ʟʘʪʨʘʪʠ 

ʧʝʨʽʦʜʫ, ʥʘʡʚʘʞʯʠʡ ʚ ʦʙʨʘʭʫʥʢʘʭ ï ʮʝ ʧʨʷʤʽ ʟʘʪʨʘʪʠ ʽ ʜʣʷ ʾʭ ʚʠʟʥʘʯʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ. ɯʥʩʪʨʫʤʝʥʪʦʤ ʮʴʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʻʪʴʩʷ ʧʨʠʥʮʠʧ ʚʘʨʪʦʩʪʽ ʦʜʠʥʠʯʥʦʾ 

ʦʧʝʨʘʮʽʾ. ɺ ʦʩʥʦʚʽ ʤʝʪʦʜʘ ï ʜʦʩʣʽʜʞʝʥʥʷ ʨʷʜʫ ʦʧʝʨʘʮʽʡ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʟʥʷʪʪʽ ʟ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʙʘʟʠʩʥʦʾ ʚʘʨʪʦʩʪʽ ʦʜʠʥʠʯʥʦʾ ʦʧʝʨʘʮʽʾ. 

ɺ ʩʚʦʶ ʯʝʨʛʫ ʄɸɻɸʊɽ [2] ʧʨʦʧʦʥʫʻ ʧôʷʪʴ ʧʽʜʭʦʜʽʚ ʜʦ ʦʮʽʥʢʠ ʚʘʨʪʦʩʪʽ: 

1) ʤʝʪʦʜʠʢʘ çʥʠʟʫ-ʚʛʦʨʫè; 

2) ʘʥʘʣʽʪʠʯʥʠʡ ʤʝʪʦʜ; 

3) ʧʘʨʘʤʝʪʨʠʯʥʠʡ 

4) ʦʛʣʷʜ ʚʘʨʪʦʩʪʽ ʽ ʾʾ ʧʨʘʚʢʘ; 

5) ʝʢʩʧʝʨʪʥʘ ʦʮʽʥʢʘ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʘʨʪʦʩʪʽ ʜʝʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ ʥʘʡʙʽʣʴʰ ʧʽʜʭʦʜʠʪʴ ʧʝʨʰʠʡ ʚʘʨʽʘʥʪ. 

ʇʨʠ  ʮʴʦʤʫ  ʤʝʪʦʜʠ ʧʦʩʪʘʥʦʚʢʘ ʨʦʙʽʪ ʽ ʾʭ ʫʪʦʯʥʝʥʥʷ ʘʙʦ ʥʘʙʽʨ ʢʨʝʩʣʝʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʜʝʤʦʥʪʫʚʘʪʠ ʽ 

ʚʠʣʫʯʠʪʠ, ʘ ʪʘʢʦʞ ʮʽʥʦʚʠʡ ʬʘʢʪʦʨ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʚʘʨʪʽʩʪʴ ʟʘʤʽʥʠ. 

ʇʨʦʮʝʩ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʦʟʙʠʪʪʷ ʧʨʦʝʢʪʫ ʥʘ ʨʦʙʦʯʽ ʝʣʝʤʝʥʪʘʨʥʽ ʩʢʣʘʜʦʚʽ ʘʙʦ 

ʟʘʚʜʘʥʥʷ, ʱʦʙ ʚ ʮʽʣʦʤʫ ʚʠʢʦʥʘʪʠ ʟʥʝʩʝʥʥʷ ʩʧʦʨʫʜ, ʚʨʘʭʦʚʫʶʯʠ ʦʙʩʷʛ ʨʦʙʦʪʠ, ʤʘʪʝʨʽʘʣʽʚ ʽ 

ʚʠʪʨʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʙ ʚʠʢʦʥʘʪʠ ʢʦʞʥʝ ʟʘʚʜʘʥʥʷ, ʪʨʠʚʘʣʽʩʪʴ ʮʠʭ ʟʘʚʜʘʥʴ ʽ ʨʝʘʣʽʟʘʮʽʶ 

ʧʦʚʥʠʭ ʧʽʜʨʘʭʫʥʢʽʚ. ɺʠʟʥʘʯʝʥʥʷ ʢʽʥʮʝʚʦʾ ʪʨʠʚʘʣʦʩʪʽ ʚ ʨʦʟʨʘʭʫʥʢʦʚʦʤʫ ʥʘʙʣʠʞʝʥʥʽ ʤʝʪʦʜʫ 

ʟʥʠʟʫ-ʚʛʦʨʫ ʚʠʤʘʛʘʻ ʯʽʪʢʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʽ ʧʨʦʜʫʤʘʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʨʝʩʫʨʩʽʚ, ʱʦ ʙ ʙʫʪʠ 

ʯʘʩʪʠʥʦʶ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʧʨʦʮʝʩʫ.    

ʗʢ ʧʨʝʜʤʝʪ ʜʣʷ ʧʦʛʣʠʙʣʝʥʦʛʦ ʨʦʟʛʣʷʜʫ ʚ ʨʘʤʢʘʭ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʟʥʘʯʥʠʡ ʽʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʻ ʚʠʚʯʝʥʥʷ (ʨʦʟʨʦʙʢʘ) ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʚʘʨʪʦʩʪʽ ʜʝʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ 

ʨʘʜʽʦʘʢʪʠʚʥʦ ʟʘʙʨʫʜʥʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʝʥʝʨʛʦʙʣʦʢʫ ɸɽʉ ʧʨʠ ʡʦʛʦ ʟʥʷʪʪʽ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʉʥʷʪʠʝ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ ʷʜʝʨʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ / ɸ. ɺ. 

ʅʦʩʦʚʩʢʠʡ, ɺ. ʅ. ɺʘʩʠʣʴʯʝʥʢʦ, ɸ. ɸ. ʂʣʶʯʥʠʢʦʚ, ʗ. ɺ. ʗʱʝʥʢʦ; ʇʦʜ ʨʝʜ. ɸ. ɺ. 

ʅʦʩʦʚʩʢʦʛʦ. - ʂ.: ʊʝʭʥʽʢʘ, 2005. - 288 ʩ. - (ɹʝʟʦʧʘʩʥʦʩʪʴ ʘʪʦʤʥʳʭ ʩʪʘʥʮʠʡ). 

2. The Practice of Cost Estimation for Decommissioning of Nuclear Facilities. 

OECD 2015, NAE No. 7237/. 
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ʉʪʫʜʝʥʪ 4 ʢʫʨʩʫ, ʛʨ. ʊʗ-21 ʇʦʧʝʥʢʦɸ.ʆ. 

ʩʪ.ʚʠʢʣ. ʉʘʭʥʦ ʆ.ɺ. 

ʆʉʅʆɺʀ ʆʎɯʅʂʀ ʉɽʁʉʄɯʏʅʆɰ ʉʊɯʁʂʆʉʊɯ ɯ ʉɽʁʉʄɯʏʅʆɰ 

ʇʆʐʂʆɼɾʋɺɸʅʆʉʊɯ ʆɹʃɸɼʅɸʅʅʗ  ɸɽʉ 

ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʘʩʧʝʢʪʦʤ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʷʜʝʨʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʫʩʪʘʥʦʚʢʠ ʻ ʙʝʟʧʝʢʘ ʽ ʾʾ ʙʝʟʧʝʯʥʝ ʜʣʷ ʣʶʜʝʡ ʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʜʣʷ ʜʦʙʨʝ ʩʧʨʦʝʢʪʦʚʘʥʦʾ ʘʪʦʤʥʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ, ʚʣʘʩʪʠʚʘ ʟʜʘʪʥʽʩʪʴ 

ʚʠʪʨʠʤʫʚʘʪʠ ʟʝʤʣʝʪʨʫʩ, ʙʽʣʴʰʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʥʽʞ ʟʘʢʣʘʜʝʥʦ ʚ ʧʝʨʚʠʥʥʦʤʫ ʧʨʦʝʢʪʽ. 

ʌʘʢʪʦʨʠ ʢʦʥʩʝʨʚʘʪʠʟʤʫ ʚʥʦʩʷʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʩʝʡʩʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʥʘ ʝʪʘʧʘʭ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʂʉɽ ɸɽʉ [1]. ɼʣʷ ʮʴʦʛʦ ʚʚʦʜʷʪʴʩʷ ʢʽʣʴʢʽʩʥʦ-ʡʤʦʚʽʨʥʽʩʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʥʦʨʤʦʚʘʥʽ ʢʨʠʪʝʨʽʾ ʙʝʟʧʝʢʠ ɸɽʉ, ʷʢʽ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʯʘʩʪʦʪʫ ʚʠʥʠʢʥʝʥʥʷ 

ʚʘʞʢʠʭ ʘʚʘʨʽʡ ʟ ʧʦʰʢʦʜʞʝʥʥʷʤ ʘʢʪʠʚʥʦʾ ʟʦʥʠ ʨʝʘʢʪʦʨʘ ʽ ʯʘʩʪʦʪʫ ʧʝʨʝʚʠʱʝʥʥʷ ʛʨʘʥʠʯʥʦʛʦ 

ʚʠʢʠʜʫ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʅʘʧʨʠʢʣʘʜ, ʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʾ 

ʡʤʦʚʽʨʥʦʩʪʽ ʚʘʞʢʠʭ ʟʘʧʨʦʝʢʪʥʠʭ ʘʚʘʨʽʡ ʦʮʽʥʝʥʝ ʥʘ ʦʩʥʦʚʽ ɺɸɹ ʥʝ ʧʦʚʠʥʥʦ ʧʝʨʝʚʠʱʫʚʘʪʠ 
510  ʥʘ ʨʝʘʢʪʦʨ ʚ ʨʽʢ, ʘ ʡʤʦʚʽʨʥʽʩʪʴ ʛʨʘʥʠʯʥʦʛʦ ʘʚʘʨʽʡʥʦʛʦ ʚʠʢʠʜʫ710  ʥʘ ʨʝʘʢʪʦʨ ʚ ʨʽʢ. 

ɼʣ̫ ʮʴʦʛʦ ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʦʮʝʜʫʨʘ ʘʥʘʣʽʟʫ ʩʝʡʩʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʽ ʙʝʟʧʝʢʠ ɸɽʉ [2]. 

ɺʩʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʜʘʥʫ ʪʝʤʫ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʜʚʦʭ ʨʽʟʥʠʭ 

ʧʽʜʭʦʜʽʚ: ʤʝʪʦʜʦʣʦʛʽʷ ʦʮʽʥʢʠ ʩʝʡʩʤʽʯʥʦʛʦ ʤʝʞʽ (SMA) ʽ ʡʤʦʚʽʨʥʽʩʥʠʡ ʘʥʘʣʽʟ ʙʝʟʧʝʢʠ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʩʝʡʩʤʽʯʥʦʛʦ ʚʧʣʠʚʫ (SPSA). ɼʣʷ ʮʽʣʝʡ ʘʥʘʣʽʟʫ ʩʝʡʩʤʽʯʥʦʾ ʙʝʟʧʝʢʠ ɸɽʉ 

ʋʢʨʘʾʥʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʦʣʦʛʽʶ, ʷʢʘ ʻ ʢʦʤʙʽʥʘʮʽʻʶ SMA ʽ SPSA, ʜʣʷ 

ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʽ ʧʦʚʥʦʛʦ ʦʧʠʩʫ ʨʠʟʠʢʽʚ ʽ ʩʝʡʩʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ɸɽʉ. ɼʣʷ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʬʦʨʤʫʻʪʴʩʷ ʧʝʨʝʣʽʢ ʂʉɽ ɸɽʉ. ɼʣʷ ʢʦʞʥʦʛʦ ʟ ʥʠʭ ʧʨʦʚʦʜʷʪʴ ʦʮʽʥʢʫ 

ʛʨʘʥʠʯʥʦʾ ʩʝʡʩʤʦʩʪʽʡʢʦʩʪʽ,ʧʦ ʷʢʠʤ ʽ ʚʠʟʥʘʯʘʶʪʴʦʮʽʥʢʫ ʚʽʨʦʛʽʜʥʦʩʪʽ ʩʝʡʩʤʽʯʥʦʾ 

ʧʦʰʢʦʜʞʫʚʘʥʦʩʪʽ. ʉʝʡʩʤʽʯʥʘ ʧʦʰʢʦʜʞʫʚʘʥʽʩʪʴ ʻ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʧʽʜ 

ʥʝʶ ʨʦʟʫʤʽʻʪʴʩʷ ʫʤʦʚʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʚʽʜʤʦʚʠ ʝʣʝʤʝʥʪʘ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ 

ʧʘʨʘʤʝʪʨʦʤ ʨʫʭʫ ʛʨʫʥʪʫ ʘʙʦ ʧʘʨʘʤʝʪʨʦʤ ʩʝʡʩʤʽʯʥʦʾ ʨʝʘʢʮʽʾ ʧʦʚʝʨʭʥʽ ʛʨʫʥʪʫ ʧʝʚʥʦʛʦ 

ʟʥʘʯʝʥʥʷ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʚʩʪʘʥʦʚʣʝʥʽ ʧʨʦʝʢʪʦʤ ʤʝʞʽ. ʄʝʪʦʶ ʦʮʽʥʢʠ ʧʦʰʢʦʜʞʫʚʘʥʦʩʪʽ ʻ 

ʦʮʽʥʢʘ ʩʪʽʡʢʦʩʪʽ (ʧʦʪʝʥʮʽʘʣʫ) ʜʘʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʱʦʜʦ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠʩʢʦʨʝʥʥʷ ʟʝʤʣʽ, 

ʪʘʢʠʭ ʷʢ ʧʽʢʦʚʝ ʧʨʠʩʢʦʨʝʥʥʷ ˇʨʫʥʪʫ (PGA) ʘʙʦ ʩʧʝʢʪʨʘʣʴʥʝ ʧʨʠʩʢʦʨʝʥʥʷ (SA). ʉʝʡʩʤʽʯʥʘ 

ʧʦhʢʦʜʞʫʚʘʥʽʩʪʴ ʦʢʨʝʤʦʾ ʂʉɽ ʤʦʞʝ ʙʫʪʠ ʦʧʠʩʘʥʘ ʢʨʠʚʦʶ, ʷʢʘ ʧʦʢʘʟʫʻ ʫʤʦʚʥʫ 

ʡʤʦʚʽʨʥʽʩʪʴ ʚʽʜʤʦʚʠ ʜʣʷ ʟʘʜʘʥʦʛʦ ʨʽʚʥʷ ʩʝʡʩʤʽʯʥʦʛʦ ʚʧʣʠʚʫ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʩʝʡʩʤʽʯʥʦʾ ʧʦʰʢʦʜʞʫʚʘʥʦʩʪʽ ʂʉɽ ɸɽʉ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʨʠ ʤʝʪʦʜʠ: ʤʝʪʦʜ 

ʧʝʨʝʨʘʭʫʥʢʫ, ʤʝʪʦʜ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʢʦʤʙʽʥʦʚʘʥʠʡ ʤʝʪʦʜ. ʆʩʪʘʥʥʽʡ ʻ ʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʽ 

ʧʦʢʘʟʦʚʠʤ [3]. 

ʄʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʦʪʨʠʤʘʥʥʷ ʪʘ ʨʦʟʛʣʷʜ ʛʨʫʧʠ ʢʨʠʚʠʭ ʫʤʦʚʥʦʾ 

ʡʤʦʚʽʨʥʦʩʪʽ ʚʽʜʤʦʚʠ ʩʝʡʩʤʽʯʥʦʾ ʧʦʰʢʦʜʞʫʚʘʥʦʩʪʽ ʜʦʟʚʦʣʷʻ ʥʘʤ ʤʘʪʠ ʨʦʟʨʘʭʫʥʢʦʚʽ ʪʘ 

ʡʤʦʚʽʨʥʽʩʥ̔ ʜʘʥʽ ʧʨʦ ʤʝʞʽ ʩʪʽʡʢʦʩʪʽ ʽ ʙʝʟʚʽʜʤʦʚʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʨʦʟʛʣʷʥʫʪʠʭ ʂʉɽ. ʎʝ ʚ 

ʩʚʦʶ ʯʝʨʛʫ ʽ ʜʦʧʦʤʘʛʘʻ ʦʮʽʥʠʪʠ ʙʝʟʧʝʢʫ ɸɽʉ ʽ ʘʢʪʠʚʥʦʾ ʟʦʥʠ ʟʦʢʨʝʤʘ ʚ ʨʘʟʽ ʩʝʡʩʤʽʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʥʝʟʥʘʯʥʠʭ ʧʦʰʪʦʚʭʽʚ, ʟʘʢʽʥʯʫʶʯʠ ʄʈɿ ʽ ʟʘʧʨʦʝʢʪʥʠʤʠ 

ʟʝʤʣʝʪʨʫʩʘʤʠ. 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʆʮʝʥʢʘ ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʷʜʝʨʥʳʭ ʫʩʪʘʥʦʚʦʢ. 

2. ʅʝʣʠʥʝʡʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʩ ʟʘʜʘʥʥʦʡ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ. 

3. ʄʝʪʦʜʦʣʦʛʠ̫ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʝʡʩʤʠʯʝʩʢʦʡ ʧʦʚʨʝʞʜʘʝʤʦʩʪʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʵʥʝʨʛʦʙʣʦʢʘ ˉ 3 ɺʇ ʖʋɸɽʉ. 
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ʄʘʛʽʩʪʨ 6 ʢʫʨʩʫ, ʛʨ. ʊʗ-41ʤ ʇ'ʷʥʢʦʚ ʊ.ʆ. 

ɼʦʮ., ʢ.ʪ.ʥ. ʂʦʥʴʰʠʥ ɺ.ɯ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɽʊʆɼʋ ɻʈɸʅʀʏʅʆɰ ʉɽʁʉʄʆʉʊɯʁʂʆʉʊɯ ʇʈʀ ʆʎɯʅʎɯ 

ʉɽʁʉʄɯʏʅʆɻʆ ɺʇʃʀɺʋ ʅɸ ʆɹʃɸɼʅɸʅʅʗ ɸɭʉ 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʪʦʤʥʠʭ ʩʪʘʥʮʽʡ, ʾʭ ʙʝʟʧʝʢʠ ʜʣʷ 

ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ ʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ 

ʟʘʚʜʘʥʥʷʤ. ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝ ʪʽʣʴʢʠ 

ʤʽʮʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡ, ʘ ʡ ʛʘʨʘʥʪʫʚʘʥʥʷ ʥʘʜʽʡʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʩʽʭ ʩʠʩʪʝʤ, ʷʢʽ 

ʢʝʨʫʶʪ ɹʽ ʟʜʽʡʩʥʶʶʪʴ ʢʦʥʪʨʦʣʴ ʷʜʝʨʥʦʛʦ ʧʨʦʮʝʩʫ. ɾʦʨʩʪʢʽ ʚʠʤʦʛʠ ʱʦʜʦ ʙʝʟʧʝʢʠ ʘʪʦʤʥʠʭ 

ʩʪʘʥʮʽʡ ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʷ ʚ ʙʫʜʴ-ʷʢʠʭ ʫʤʦʚʘʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚ ʫʤʦʚʘʭ ʩʝʡʩʤʽʯʥʦʛʦ 

ʚʧʣʠʚʫ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʜʽʡʥʽʩʪʶ ʨʦʙʦʪʠ ʩʠʩʪʝʤ ʝʣʝʤʝʥʪʽʚ. 

ʆʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʢʚʘʣʽʬʽʢʘʮʽʾ,  ʦʙʣʘʜʥʘʥʥʷ ʥʘ 

çʞʦʨʩʪʢʽè ʫʤʦʚʠ (ʧʘʨʘʤʝʪʨʠ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʨʽʟʢʦ ʟʤʽʥʶʶʪʴʩʷ ʫ ʨʝʟʫʣʴʪʘʪʽ 

ʚʠʭʽʜʥʠʭ ʧʦʜʽʡ) ʽ ʩʝʡʩʤʦʩʪʽʡʢʽʩʪʴ ʜʽʶʯʠʭ ɸɽʉ, ʦʩʢʽʣʴʢʠ ʙʘʛʘʪʦ ʟ ʥʠʭ ʙʫʣʠ ʩʧʨʦʝʢʪʦʚʘʥʽ 

ʘʙʦ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʤʦʞʣʠʚʠʭ ʩʝʡʩʤʽʯʥʠʭ ʚʧʣʠʚʽʚ, ʘʙʦ ʟʘ ʟʘʩʪʘʨʽʣʠʤʠ ʥʦʨʤʘʪʠʚʥʠʤʠ 

ʚʠʤʦʛʘʤʠ ʜʦ ʩʝʡʩʤʦʩʪʽʡʢʦʩʪʽ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʨʦʟʜʽʣʽʚ 5 ʽ 8 ʉʊʇ 0.03.082-2009 çʂʚʘʣʽʬʽʢʘʮʽʷ ʦʙʣʘʜʥʘʥʥʷ, 

ʚʘʞʣʠʚʦʛʦ ʜʣʷ ʙʝʟʧʝʢʠ, ʥʘ ʩʝʡʩʤʽʯʥʽ ʚʧʣʠʚʠ. ɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠè ʩʝʡʩʤʽʯʥʘ ʦʮʽʥʢʘ ʝʣʝʤʝʥʪʽʚ 

ɸɽʉ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʠʤʦʛ ʚʽʪʯʠʟʥʷʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʩʫʯʘʩʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʧʽʜʭʦʜʽʚ, ʘ ʪʘʢʦʞ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʦʢʫʤʝʥʪʽʚ ʄɸɻɸʊɽ. ʆʜʥʠʤ ʟ 

ʪʘʢʠʭ ʧʽʜʭʦʜʽʚ ʻ ʤʝʪʦʜ ʛʨʘʥʠʯʥʦʾ ʩʝʡʩʤʦʩʪʽʡʢʦʩʪʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʩʚʽʪʦʚʽʡ 

ʧʨʘʢʪʠʮʽ ʜʣʷ ʩʝʡʩʤʽʯʥʦʾ ʧʝʨʝʦʮʽʥʢʠ ʙʣʦʢʽʚ ɸɽʉ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟ ʨʝʘʢʪʦʨʘʤʠ ɺɺɽʈ. 

ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʘʥʘʣʽʟ ʩʝʡʩʤʦʩʪʽʡʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʜʽʶʯʠʭ ɸɽʉ ʚ ʨʘʤʢʘʭ ʄɻʉ 

ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʩʝʡʩʤʦʩʪʽʡʢʦʩʪʽ HCLPF, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʨʽʚʝʥʴ ʩʝʡʩʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʮʴʦʛʦ ʝʣʝʤʝʥʪʘ. ʇʘʨʘʤʝʪʨ HCLPF, ʷʢʠʡ 

ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʦʜʠʥʠʮʷʭ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ g, ʧʦʨʽʚʥʶʻʪʴʩʷ ʟ ʚʝʣʠʯʠʥʦʶ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʥʘ ˇʨʫʥʪʽ (ZPGARLE), ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʣʷ ʤʘʡʜʘʥʯʠʢʘ ɸɽʉ 

ʽ ʭʘʨʘʢʪʝʨʠʟʫʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʝʤʣʝʪʨʫʩʫ. 

ʄʝʪʦʜʠ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʨʘʤʢʘʭ ʄɻʉ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʝʡʩʤʽʯʥʦʾ ʨʝʘʢʮʽʾ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʩʠʩʪʝʤ ʽ ʫʩʪʘʪʢʫʚʘʥʥʷ ʚʠʙʠʨʘʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʦʙ'ʻʢʪʘ ʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʡʦʛʦ ʩʠʩʪʝʤʠ ʦʧʦʨ. ʋ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʤʦʜʝʣʷʭ, ʚ ʦʩʥʦʚʥʦʤʫ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʚʘ ʤʝʪʦʜʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʠʥʘʤʽʯʥʦʾ ʨʝʘʢʮʽʾ ʧʨʠ ʟʝʤʣʝʪʨʫʩʽ. 

ʇʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʟʘ ʤʝʪʦʜʦʣʦʛʽʻʶ ʛʨʘʥʠʯʥʦʾ ʩʝʡʩʤʦʩʪʽʡʢʦʩʪʽ, ʤʘʻ ʨʷʜ ʩʫʪʪʻʚʠʭ 

ʧʝʨʝʚʘʛ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʟʚʠʯʘʡʥʠʤʠ ʤʝʪʦʜʘʤʠ: 

 ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʚʥʦʮʽʥʥʠʡ ʩʧʽʣʴʥʠʡ ʘʥʘʣʽʟ ʩʝʡʩʤʦʩʪʽʡʢʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʚ 

ʮʽʣʦʤʫ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʾʾ ʝʣʝʤʝʥʪʽʚ ʦʜʠʥ ʥʘ ʦʜʥʦʛʦ; 

 ʚʨʘʭʦʚʫʻʪʴʩʷ ʚʧʣʠʚ ʧʨʠʻʜʥʫʚʘʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʣʘʩʥʠʭ 

ʢʦʣʠʚʘʥʴ ʦʙʣʘʜʥʘʥʥʷ. ɼʣʷ ʤʘʩʠʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʩʪʫʧʽʥʴ ʮʴʦʛʦ ʚʧʣʠʚʫ ʤʦʞʝ ʙʫʪʠ ʽ 

ʥʝʩʫʪʪʻʚʦʶ, ʘ ʜʣʷ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʚʘʛʦʶ ʜʦ ʦʜʥʽʻʾ ʪʦʥʠ) ʟʤʽʥʘ 

ʞʦʨʩʪʢʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʜʦʩʠʪʴ ʟʥʘʯʥʦʶ. ʆʪʞʝ, ʬʘʢʪʠʯʥʘ ʟʘʚʘʥʪʘʞʝʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ 

ʧʨʠ ʩʝʡʩʤʽʯʥʠʭ ʚʧʣʠʚʘʭ ʤʦʞʝ ʙʫʪʠ ʟʙʽʣʴʰʝʥʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʦʟʨʘʭʫʥʢʦʤ, ʧʨʦʚʝʜʝʥʠʤ 

ʥʘ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ. 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʉʊʇ 0.03.082-2009 ʂʚʘʣʠʬʠʢʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʘʞʥʦʛʦ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʘ 

ʩʝʡʤʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ. 

2. ʄʊ-ʊ.0.03.326.13. ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʥʦʛʦ ʘʥʘʣʠʟʘ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ ʵʣʝʤʝʥʪʦʚ 

ʜʝʡʩʪʚʫʶʱʠʭ ɸʕʉ ʚ ʨʘʤʢʘʭ ʤʝʪʦʜʘ ʛʨʘʥʠʯʥʦʡ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ. 
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ɻʘʰʠʤʦʚ ɸ.ʄ. 

ɺʀɹɯʈ ʊɽʍʅʆʃʆɻɯɰ ʇɽʈɽʈʆɹʂʀ ʊɺɽʈɼʀʍ ʈɸɼɯʆɸʂʊʀɺʅʀʍ ɺɯɼʍʆɼɯɺ, 

ʅɸʂʆʇʀʏɽʅʀʍ ɺ ɿʆʅɯ ɺɯɼʏʋɾɽʅʅʗ ʏɸɽʉ 

ʅʘʢʦʧʠʯʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʷʜʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʦʪʨʝʙʫʻ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ, ʱʦʜʦ ʤʝʪʦʜʽʚ ʧʝʨʝʨʦʙʢʠ ʈɸɺ, 

ʷʢʽ ʜʦʟʚʦʣʷʪʴ  ʧʨʠʚʝʩʪʠ ʾʭ ʚ ʩʪʘʙʽʣʴʥʠʡ ʩʪʘʥ ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʾ ʩʪʘʪʪʽ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʩʝ ʙʽʣʴʰʘ 

ʢʽʣʴʢʽʩʪʴ ʘʪʦʤʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʙʫʜʫʻʪʴʩʷ ʽ ʬʫʥʢʮʽʦʥʫʻ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ʆʪʞʝ, 

ʟ'ʷʚʣʷʻʪʴʩʷ ʚʩʝ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʷʜʝʨʥʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʫʪʠʣʽʟʫʚʘʪʠ. 

ʄʦʞʥʘ ʙʝʟ ʧʝʨʝʙʽʣʴʰʝʥʥʷ ʩʢʘʟʘʪʠ, ʱʦ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʘʪʦʤʥʦʾ ʝʥʝʨʛʝʪʠʢʠ 

ʙʫʜʝ ʚ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʚʠʟʥʘʯʘʪʠʩʷ ʤʦʞʣʠʚʽʩʪʶ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʥʘʜʽʡʥʦʛʦ 

ʧʝʨʝʨʦʙʢʠ ʪʘ ʟʘʭʦʨʦʥʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ ʟ ʛʘʨʘʥʪʽʻʶ ʟʘʧʦʙʽʛʘʥʥʷ ʾʭ ʢʦʥʪʘʢʪʫ ʟ 

ʙʽʦʩʬʝʨʦʶ [1]. 

ɿʘ ʩʪʘʥʦʤ ʥʘ ʢʽʥʝʮʴ 2011 ʨ. ʫ ʨʝʡʪʠʥʛʫ ʢʨʘʾʥ ʟʘ ʽʥʜʝʢʩʦʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʋʢʨʘʾʥʘ ʧʦʩʽʜʘʻ 102 ʤʽʩʮʝ ʟʽ 132. ʇʦʤʽʪʥʝ ʚʽʜʩʪʘʚʘʥʥʷ ʋʢʨʘʾʥʠ ʚʽʜ ʨʦʟʚʠʥʝʥʠʭ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ ʟʘ ʝʢʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʝʤʦʥʩʪʨʫʻ ʚʘʞʣʠʚʽʩʪʴ ʚʠʨʽʰʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʠʪʘʥʴ, ʷʢʽ ʩʪʦʷʪʴ ʧʝʨʝʜ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʤ ʢʦʤʧʣʝʢʩʦʤ [2]. 

ʄʝʪʦʶ ʜʦʧʦʚʽʜʽ ʻ ʧʽʜʢʨʝʩʣʠʪʠ ʚʘʞʣʠʚʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʧʽʜʭʦʜʫ 

ʜʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ ʚʽʜʭʦʜʘʤʠ. 

ɿ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʪʦʯʢʠ ʟʦʨʫ ʨʘʜʽʦʘʢʪʠʚʥʽ ʚʽʜʭʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʷʢ 

ʤʘʪʝʨʽʘʣʠ, ʱʦ ʤʽʩʪʷʪʴ, ʘʙʦ ʟʘʙʨʫʜʥʝʥʽ ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʙʦ ʘʢʪʠʚʥʦʩʪʽ 

ʚʠʱʝ ʨʽʚʥʷ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʆʨʛʘʥʦʤ ɼʝʨʞʘʚʥʦʛʦ ʈʝʛʫʣʶʚʘʥʥʷ, ʽ ʜʣʷ ʷʢʠʭ ʧʦʜʘʣʴʰʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ [3]. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʈɸʆ ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ ʚʽʜʭʦʜʘʤʠ, ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʨʦʟʚôʷʟʘʥʥʷ ʪʘʢʠʭ 

ʟʘʚʜʘʥʴ: 

 ʉʪʚʦʨʝʥʥʷ ʻʜʠʥʦʾ ʜʝʨʞʘʚʥʦʾ ʩʠʩʪʝʤʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʈɸɺ ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʧʦʚʥʠʡ ʮʠʢʣ ʧʝʨʝʨʦʙʢʠ ʈɸɺ ʟ ʤʦʤʝʥʪʫ ʾʭ ʩʪʚʦʨʝʥʥʷ ʜʦ ʤʦʤʝʥʪʫ ʟʘʭʦʨʦʥʝʥʥʷ; 

 ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʬʽʥʘʥʩʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʟ ʧʦʚʦʜʞʝʥʥʷ ʽʟ ʈɸɺ; 

 ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʘ ɸɽʉ ʋʢʨʘʾʥʠ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ 

ʈɸɺ; 

 ɺʜʦʩʢʦʥʘʣʶʚʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʈɸɺ; 

 ʈʦʟʚʠʪʦʢ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ ʩʬʝʨʽ ʧʦʚʦʜʞʝʥʥʷ ʟ ʈɸɺ; 

 ʇʽʜʪʨʠʤʢʘ ʪʘ ʨʦʟʚʠʪʦʢ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʟ ʧʠʪʘʥʴ ʧʦʚʦʜʞʝʥʥʷ 

ʟ ʈɸɺ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʈɸɺ, ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʽ 

ʨʝʘʣʽʟʫʚʘʪʠ ʝʬʝʢʪʠʚʥʫ ʪʝʭʥʦʣʦʛʽʶ ʧʦ ʧʝʨʝʨʦʙʮʽ, ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʧʣʠʚ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ  ʪʘ ʧʽʜʚʠʱʠʪʴ ʪʨʠʚʘʣʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ [2]. 
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ʈɽɸʂʊʆʈʅɸ ʋʉʊɸʅʆɺʂɸ ɺ392ɹ ʗʂ ɺɸʈɯɸʅʊ ɼʃʗ ɼʆɹʋɼʆɺʀ 

ʍʄɽʃʔʅʀʎʔʂʆɰ ɸɽʉ 

ʇʝʨʝʚʘʞʥʠʡ ʪʠʧ ʝʥʝʨʛʦʙʣʦʢʽʚ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʥʘ ɸɽʉ ʋʢʨʘʾʥʠ ʚʠʟʥʘʯʝʥʦ ʚ 

"ɽʥʝʨʛʝʪʠʯʥʽʡ ʩʪʨʘʪʝʛʽʾ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨʦʢʫ". ʋ ʮʽʡ ʩʪʨʘʪʝʛʽʾ ʚʢʘʟʫʻʪʴʩʷ, ʱʦ 

ʧʦʟʠʪʠʚʥʠʡ ʜʦʩʚʽʜ ʩʚʽʪʦʚʦʾ ʷʜʝʨʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʝʘʢʪʦʨʥʠʭ ʫʩʪʘʥʦʚʦʢ ʪʠʧʫ 

ɺɺɽʈ ʚ ʋʢʨʘʾʥʽ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʙʽʨ ʜʣʷ ʥʦʚʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʥʘ ʢʦʨʠʩʪʴ ʝʥʝʨʛʦʙʣʦʢʽʚ ʟ 

ʨʝʘʢʪʦʨʥʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʟ ʚʦʜʦʶ ʧʽʜ ʪʠʩʢʦʤ, ʪʦʙʪʦ ʪʠʧʫ ʈWR / ɺɺɽʈ.ɼʣʷ ʜʦʙʫʜʦʚʠ 

ʍʤʝʣʴʥʠʮʴʢʦʾ ɸɽʉ ʙʫʣʦ ʦʙʨʘʥʦ ʧʨʦʝʢʪ ɺ-392ɹ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʢʦʤʧʘʥʽʻʶ 

"ɸʪʦʤʩʪʨʦʡʝʢʩʧʦʨʪ " . 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʍɸɽʉ-3, 4 ʨʝʘʢʪʦʨʥʘ ʫʩʪʘʥʦʚʢʘ ɺ-392ɹ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ɺ-320 ʤʘʻ ʮʽʣʫ ʥʠʟʢʫ ʫʜʦʩʢʦʥʘʣʝʥʴ, ʚʥʝʩʝʥʠʭ ʫ ʾʾ ʢʦʥʩʪʨʫʢʮʽʶ ʥʘ ʦʩʥʦʚʽ 

ʘʥʘʣʽʟʫ ʜʦʩʚʽʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʄɸɻɸʊɽ ʜʣʷ ʜʽʶʯʠʭ ɸɽʉ ʟ ɺɺɽʈ-1000. 

ɺʽʜʤʽʥʥʽʩʪʴ ʢʦʨʧʫʩʽʚ ʨʝʘʢʪʦʨʽʚ ɺ-392 ʽ ɺ-320 ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ:  

- ʜʦʚʞʠʥʘ ʢʦʨʧʫʩʫ ʨʝʘʢʪʦʨʘ ʟʙʽʣʴʰʝʥʘ ʥʘ 300ʤʤ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʜʦʚʞʠʥʠ ʦʧʦʨʥʦʾ 

ʦʙʠʯʘʡʢʠ;  

- ʦʙʤʝʞʝʥʦ ʚʤʽʩʪ ʥʽʢʝʣʶ ʚ ʦʩʥʦʚʥʦʤʫ ʤʝʪʘʣʽ ʽ ʤʝʪʘʣʽ ʟʚʘʨʥʠʭ ʰʚʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ 

ʥʘʚʧʨʦʪʠ ʘʢʪʠʚʥʦʾ ʟʦʥʠ ʚ ʤʝʞʘʭ 1,0 ... 1,3%. 

ɻʦʣʦʚʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʻ ʥʘʷʚʥʽʩʪʴ ʪʘʢʠʭ ʜʦʜʘʪʢʦʚʠʭ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ: 

- ʩʠʩʪʝʤʘ ʰʚʠʜʢʦʛʦ ʚʚʝʜʝʥʥʷ ʙʦʨʫ (ʉʐɺɹ);  

- ʩʠʩʪʝʤʘ ʧʘʩʠʚʥʦʛʦ ʚʽʜʚʝʜʝʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʪʝʧʣʦʚʠʜʽʣʝʥʴ (ʉʇɺʊ);  

- ʜʦʜʘʪʢʦʚʘ ʩʠʩʪʝʤʘ ʧʘʩʠʚʥʦ ʾʟʘʪʦʢʠ ʘʢʪʠʚʥʦʾ ʟʦʥʠ (ɼʉʇ ɿɸɿ). 

ɼʉʇɿɸɿ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʘʩʠʚʥʦʾ ʧʦʜʘʯʽ ʨʦʟʯʠʥʫ ʙʦʨʥʦʾ ʢʠʩʣʦʪʠ ʜʦ ʘʢʪʠʚʥʦʾ ʟʦʥʠ 

ʨʝʘʢʪʦʨʘ ʟ ʤʝʪʦʶ ʪʨʠʚʘʣʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʧʘʣʠʚʘ ʧʨʠ ʘʚʘʨʽʷʭ ʟ ʚʪʨʘʪʦʶ ʪʝʧʣʦʥʦʩʽʷ 

ʧʝʨʰʦʛʦ ʢʦʥʪʫʨʫ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʽʜʤʦʚʦʶ ʘʢʪʠʚʥʦʾ ʯʘʩʪʠʥʠ ʉɸʆɿ. ʊʨʫʙʦʧʨʦʚʦʜʠ 

ʛʽʜʨʦʻʤʥʦʩʪʝʡ ɼʉʇɿɸɿ ʧʨʠʻʜʥʘʥʽ ʜʦ ɻʎʂ ʯʝʨʝʟ ʪʨʫʙʦʧʨʦʚʦʜʠ ʉɸʆɿ. ʉʠʩʪʝʤʘ ʚʚʦʜʠʪʴʩʷ 

ʚ ʨʦʙʦʪʫ ʽʟ ʟʥʠʞʝʥʥʷʤ ʪʠʩʢʫ ʚ ʧʝʨʰʦʤʫ ʢʦʥʪʫʨʽ. 

ʉʇɺʊ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʪʨʠʚʘʣʦʛʦ ʚʽʜʚʦʜʫ ʟʘʣʠʰʢʦʚʦʛʦ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʚʽʜ ʘʢʪʠʚʥʦʾ 

ʟʦʥʠ ʨʝʘʢʪʦʨʘ ʧʨʠ ʟʘʧʨʦʝʢʪʥʠʭ ʘʚʘʨʽʷʭ ʟ ʚʪʨʘʪʦʶ ʚʩʽʭ ʜʞʝʨʝʣ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʟʤʽʥʥʦʛʦ 

ʩʪʨʫʤʫ, ʷʢ ʧʨʠ ʱʽʣʴʥʦʤʫ ʧʝʨʰʦʤʫ ʢʦʥʪʫʨʽ, ʪʘʢ ʽ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʪʝʯ ʫ ʧʝʨʰʦʤʫ ʘʙʦ ʚ 

ʜʨʫʛʦʤʫ ʢʦʥʪʫʨʽ. ʋ ʚʠʧʘʜʢʫ ʪʝʯʽ ʚ ʧʝʨʰʦʤʫ ʢʦʥʪʫʨʽ ʩʠʩʪʝʤʘ ʧʨʘʮʶʻ ʨʘʟʦʤ ʟ 

ʛʽʜʨʦʻʤʥʦʩʪʷʤʠ ʉɸʆɿ ʜʨʫʛʦʛʦ ʱʘʙʣʷ. 

ʉʐɺɹ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʷʭ ʟ ʚʽʜʤʦʚʦʶ ʘʚʘʨʽʡʥʦʛʦ 

ʟʘʭʠʩʪʫ. 

ʋ ʪʦʡ ʞʝ ʯʘʩ ʜʘʥʠʡ ʚʘʨʽʘʥʪ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ:  

-  ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʚʥʦʶ ʤʽʨʦʶ ʧʦʙʫʜʦʚʘʥʠʭ ʥʘ ʤʘʡʜʘʥʯʠʢʫ ʝʥʝʨʛʦʙʣʦʢʫ ˉ 3,4 

ʍɸɽʉ ʩʧʦʨʫʜ; 

 -  ʥʘʡʙʽʣʴʰ ʧʨʠʡʥʷʪʥʽ ʫʤʦʚʠ ʚ ʯʘʩʪʠʥʽ ʣʽʮʝʥʟʫʚʘʥʥʷ; 

 -  ʧʝʨʝʜʫʤʦʚʠ ʱʦʜʦ ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʪʨʘʪ ʥʘ ʩʪʚʦʨʝʥʥʷ ʝʥʝʨʛʦʙʣʦʢʫ. 

ʆʪʞʝ, ʜʘʥʠʡ ʚʘʨʽʘʥʪ ʻ ʚʠʛʽʜʥʠʤ ʜʣʷ ʍʤʝʣʴʥʠʮʴʢʦʾ ɸɽʉ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ 

ʤʘʢʩʠʤʘʣʴʥʫ ʙʝʟʧʝʢʫ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʽ ʚʦʜʥʦʯʘʩ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʡʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʨʦʟʤʽʱʝʥʥʷ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʙʫʜʽʚʥʠʮʪʚʦ ʝʥʝʨʛʦʙʣʦʢʽʚ ˉ 3 ʽ 

4 ʍʤʝʣʴʥʠʮʴʢʦʾ ʘʪʦʤʥʦʾ ʝʣʝʢʪʨʠʯʥʦʾ ʩʪʘʥʮʽʾè. 

2. ʄʘʪʝʨʽʘʣʠ ʛʨʦʤʘʜʩʴʢʠʭ ʩʣʫʭʘʥʴ ʱʦʜʦ ʜʦʙʫʜʦʚʠ ʍʤʝʣʴʥʠʮʴʢʦʾ ɸɽʉ 

 

 



 51 

ʋɼʂ 621.039.587 

ʉʪʫʜʝʥʪ 4 ʢʫʨʩʫ, ʛʨ. ʊʗ-21ʉʝʤʝʥʶʢ ʆ.ɺ. 

ɸʩʠʩʪ. ʂʣʝʚʮʦʚ ʉ.ɺ. 

ʉʀʉʊɽʄɸ ʇɸʉʀɺʅʆɻʆ ɺɯɼɺʆɼʋ ʊɽʇʃɸ ɺɯɼ ɹɸʉɽʁʅʋ ɺʀʊʈʀʄʂʀ ɺ 

ɸʊʄʆʉʌɽʈʋ ɻɽʈʄʆʆɹʆʃʆʅʂʀ ʈɽɸʂʊʆʈɸ ɺɺɽʈ-1000 ʅɸ ʆʉʅʆɺɯ 

ʊɽʈʄʆʉʀʌʆʅɯɺ 

ɸʚʘʨʽʷ ʥʘ ʝʥʝʨʛʦʙʣʦʮʽ ˉ4 ʥʘ ɸɽʉ ʌʫʢʫʩʽʤʘ-1 ʧʦʢʘʟʘʣʘ, ʱʦ ʟʘʛʨʦʟʘ ʧʦʰʢʦʜʞʝʥʥʷ 

ʊɺɿ ʨʝʘʣʴʥʘ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʘʢʪʠʚʥʦʾ ʟʦʥʠ ʨʝʘʢʪʦʨʘ, ʘʡ ʚ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʩʠʪʫʘʮʽʷʭ ʜʣʷ ʧʨʠ 

ʨʝʘʢʪʦʨʥʠʭ ʙʘʩʝʡʥʽʚ ʚʠʪʨʠʤʢʠ ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʷʜʝʨʥʦʛʦ ʧʘʣʠʚʘ.  

ʇʽʩʣʷ ʚʪʨʘʪʠ ʟʦʚʥʽʰʥʴʦʛʦ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʚʽʜʤʦʚʠ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʽʚ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʢʣʶʯʝʥʥʷ ʞʠʚʠʣʴʥʦʛʦ ʥʘʩʦʩʫ ʙʘʩʝʡʥʫ ʚʠʪʨʠʤʢʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʥʘʛʨʽʚʘʥʥʷ ʪʝʧʣʦʥʦʩʽʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʩʠʯʝʥʥʷ ʟ ʧʦʜʘʣʴʰʠʤ ʚʠʧʘʨʦʚʫʚʘʥʥʷʤ ʚ 

ʘʪʤʦʩʬʝʨʫ ʛʝʨʤʦʦʙʦʣʦʥʢʠ. ʈʘʟʦʤ ʽʟ ʪʝʧʣʦʥʦʩʽʻʤ ʨʦʟʽʛʨʽʚʘʪʠʩʷ ʧʦʯʠʥʘʶʪʴ ʽ ʚʽʜʧʨʘʮʴʦʚʘʥʽ 

ʊɺɿ, ʘ ʧʨʠ ʦʛʦʣʝʥʥʽ ʧʘʣʠʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʙʦʣʦʥʢʠ ʧʦʯʠʥʘʻ ʨʽʟʢʦ ʟʙʽʣʴʰʫʚʘʪʠʩʷ ʽ ʰʚʠʜʢʦ 

ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʨʠʪʠʯʥʦʾ ʤʝʞʽ ʧʦ ʪʝʤʧʝʨʘʪʫʨʽ ʦʙʦʣʦʥʢʠ ʊɺɽʃʘ. 

ɿʘʧʦʙʽʛʪʠ ʥʘʛʨʽʚʘʥʥʶ ʦʙʦʣʦʥʦʢ ʊɺɽʃʽʚ ʜʦ ʢʨʠʪʠʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ  ʤʦʞʥʘ ʜʝʢʽʣʴʢʦʤʘ 

ʩʧʦʩʦʙʘʤʠ, ʥʘʧʨʠʢʣʘʜ, ʧʽʜʞʠʚʣʝʥʥʷʤ ʙʘʩʝʡʥʫ ʚʠʪʨʠʤʢʠ ʪʝʧʣʦʥʦʩʽʻʤ. ʇʨʠ ʟʥʝʩʪʨʫʤʣʝʥʥʽ 

ʙʣʦʢʫ ʮʴʦʛʦ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʤʦʪʦʧʦʤʧʘʤʠ, ʤʦʙʽʣʴʥʠʤʠ ʜʠʟʝʣʴ- ʛʝʥʝʨʘʪʦʨʘʤʠ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʘʪʴ ʝʥʝʨʛʽʻʶ ʦʜʠʥ ʟ̔ ʥʘʩʦʩʽʚ ʧʦʜʘʯʽ ʞʠʚʠʣʴʥʦʾ ʚʦʜʠ ʚ ʙʘʩʝʡʥ ʚʠʪʨʠʤʢʠ. 

ʅʘʚʝʜʝʥʽ ʤʝʪʦʜʠ ʤʘʶʪʴ ʨʷʜ ʥʝʜʦʣʽʢʽʚ, ʪʘʢʠʭ, ʷʢ ʧʦʪʨʝʙʘ ʫ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʤʦʪʦʧʦʤʧʠ ʯʠ 

ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʘ ʚ ʛʝʨʤʦʦʙʦʣʦʥʢʫ ʚ ʫʤʦʚʘʭ ʟʘʧʨʦʝʢʪʥʦʾ ʘʚʘʨʽʾ; ʟʘʙʨʫʜʥʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ 

ʧʝʨʰʦʛʦ ʢʦʥʪʫʨʫ, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʫ ɻʆ, ʨʘʜʽʦʘʢʪʠʚʥʦʶ ʚʦʜʷʥʦʶ ʧʘʨʦʶ; ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʨʦʙʦʪʠ ʤʦʙʽʣʴʥʠʭ ʟʘʩʦʙʽʚ ʧʘʣʠʚʦʤ, ʤʘʩʪʠʣʘʤʠ, ʨʦʙʦʯʦʶ ʩʝʨʝʜʦʶ ʪʘ ʽʥʰʝ.   

ʇʨʦʧʦʥʫʻʪʴʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʝ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʛʦ ʧʠʪʘʥʥʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ 

ʧʘʩʠʚʥʦʛʦ ʪʝʧʣʦʚʽʜʚʝʜʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʪʝʨʤʦʩʠʬʦʥʽʚ ʤʦʞʥʘ ʟʘʧʦʙʽʛʪʠ ʥʘʛʨʽʚʘʥʥʶ ʚʦʜʠ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʩʠʯʝʥʥʷ ʽ ʟʙʽʣʴʰʝʥʥʶ ʪʝʤʧʝʨʘʪʫʨʠ ʦʙʦʣʦʥʦʢ ʧʘʣʠʚʘ. ʊʝʧʣʦ, ʷʢʝ 

ʚʽʜʙʠʨʘʻʪʴʩʷ ʚʽʜ ʪʝʧʣʦʥʦʩʽʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʨʤʦʩʠʬʦʥʽʚ, ʙʫʜʝ ʧʝʨʝʜʘʚʘʪʠʩʷ ʧʦʚʽʪʨʶ ʧʽʜ 

ʛʝʨʤʦʦʙʦʣʦʥʢʦʶ. ʊʘʢʠʤ ʯʠʥʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʚʘʨʽʘʥʪ ʚʠʨʽʰʫʻ ʚʢʘʟʘʥʽ ʥʝʜʦʣʽʢʠ 

ʘʢʪʠʚʥʠʭ ʩʠʩʪʝʤ.  

ɸʣʝ ʽʩʥʫʻ ʪʝʭʥʽʯʥʘ ʧʨʦʙʣʝʤʘ. ʋ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʧʦʚʽʪʨʷ ʙʫʜʝ ʥʘʛʨʽʚʘʪʠʩʷ ʽ 

ʪʝʧʣʦʚʽʜʚʽʜ ʤʦʞʝ ʩʪʘʪʠ ʥʝʜʦʩʪʘʪʥʽʤ, ʪʦʙʪʦ ʜʘʥʠʡ ʤʝʪʦʜ ʚʽʜʚʝʜʝʥʥʷ ʟʘʣʠʰʢʦʚʠʭ 

ʪʝʧʣʦʚʠʜʽʣʝʥʴ ʩʪʘʥʝ ʥʝʝʬʝʢʪʠʚʥʠʤ ʯʝʨʝʟ ʜʝʷʢʠʡ ʯʠ ʜʦʩʪʘʪʥʴʦ ʜʦʚʛʠʡ ʯʘʩ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʪʦʜʫ ʙʫʜʝ ʧʦʪʨʽʙʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʩʠʩʪʝʤʠ ʧʘʩʠʚʥʦʛʦ 

ʪʝʧʣʦʚʽʜʚʝʜʝʥʥʷ ʪʘ ʧʨʦʮʝʩʽʚ ʧʨʠ ʜʦʚʛʦʪʨʠʚʘʣʦʤʫ ʧʦʚʥʦʤʫ ʟʥʝʩʪʨʫʤʣʝʥʥʽ ʙʣʦʢʫ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʪʝʭʥʦʣʦʛʽʷ ʪʝʨʤʦʩʠʬʦʥʽʚ ʜʦʩʷʛʣʘ ʜʦʩʠʪʴ ʚʠʩʦʢʦʛʦ ʨʦʟʚʠʪʢʫ. ɺʦʥʠ 

ʤʘʶʪʴ ʚʝʣʠʢʫ ʦʜʠʥʠʯʥʫ ʧʦʪʫʞʥʽʩʪʴ ʧʨʠ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʭ ʨʦʟʤʽʨʘʭ. ʊʦʤʫ ʜʘʥʠʡ ʤʝʪʦʜ 

ʦʭʦʣʦʜʞʝʥʥʷ ʙʘʩʝʡʥʫ ʻ ʜʦʩʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʽ ʥʝ ʧʦʪʨʝʙʫʻ ʷʢʠʭʦʩʴ ʜʽʡ ʚʽʜ ʧʝʨʩʦʥʘʣʫ. 
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ɸʅɸʃɯɿ ɽʂʉʇʃʋɸʊɸʎɯʁʅʆɰ ʅɸɼɯʁʅʆʉʊɯ ʊɸ ʇʈʀʏʀʅʀ 

ʇʆʐʂʆɼɾʋɺɸʅʆʉʊɯ ʇɺɻ-1000 ʊɸ ʇɺɻ-1000ʄ      

ɺ ʋʢʨʘʾʥʽ ʥʘ ʝʥʝʨʛʦʙʣʦʢʘʭ  ɺɺɽʈ-1000 ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʘʨʦʛʝʥʝʨʘʪʦʨʠ ʪʠʧʫ ʇɺɻ-

1000. ʅʘ ʦʩʥʦʚʽ ʦʮʽʥʢʠ ʜʦʩʚʽʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʥʘʩʣʽʜʢʽʚ ʚʽʜʤʦʚ, ʮʽʣʽʩʥʽʩʪʴ ʧʘʨʦʛʝʥʝʨʘʪʦʨʽʚ 

ɸɽʉ ʟ ɺɺɽʈ-1000 ʚʠʟʥʘʥʘ ʚʘʞʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ, ʷʢʘ ʩʝʨʡʦʟʥʦ ʚʧʣʠʚʘʻ ʥʘ ʙʝʟʧʝʢʫ ɸɽʉ. 

ʋ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʘʨʦʛʝʥʝʨʘʪʦʨʽʚ ʇɺɻ-1000 ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʚʠʧʘʜʢʠ ʾʭ ʧʦʰʢʦʜʞʝʥʴ [1]. 

ʆʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʝʢʩʧʣʫʘʪʘʮʽʾ ʇɺɻ-1000, ʷʢ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʻ ʮʽʣʽʩʥʽʩʪʴ 

ʢʦʣʝʢʪʦʨʘ ʇɻ. ʉʫʪʴ ʧʨʦʙʣʝʤʠ ʧʦʣʷʛʘʻ ʫ ʚʠʥʠʢʥʝʥʥʽ ʪʨʽʱʠʥ ʥʘ çʭʦʣʦʜʥʠʭè  ʚʠʭʽʜʥʠʭ 

ʢʦʣʝʢʪʦʨʘʭ ʪʝʧʣʦʥʦʩʽʷ  [2]. ʊʨʽʱʠʥʠ ʚʠʥʠʢʘʣʠ ʚ ʧʨʦʤʽʞʢʘʭ ʧʝʨʝʤʠʯʢʘʭ ʤʽʞ ʦʪʚʦʨʘʤʠ 

ʪʨʫʙ ʚ ʟʦʥʽ ʪʘʢ ʟʚʘʥʦʛʦ ʢʣʠʥʫ ʧʝʨʬʦʨʦʚʘʥʦʾ ʯʘʩʪʠʥʠ ʢʦʣʝʢʪʦʨʘ, ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʟʦʥʘ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʣʠʰʢʦʚʠʭ ʥʘʧʨʫʞʝʥʴ.  ʎʷ ʧʨʦʙʣʝʤʘ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʚ ʧʝʨʽʦʜ 1986-1991 

ʨʦʢʽʚ [1] ʽ ʙʫʣʘ ʚʠʨʽʰʝʥʘ ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʤʦʜʝʨʥʽʟʘʮʽʾ ʇɺɻ-1000 ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷʤ 

ʇɺɻ-1000ʄ. 

ɯʥʰʦʶ ʧʨʦʙʣʝʤʦʶ, ʷʢʘ ʚʠʥʠʢʘʣʘ ʟ ʝʢʩʧʣʫʘʪʘʮʽʻʶ ʇɻ ʥʘ ɸɽʉ  ʋʢʨʘʾʥʠ, ʙʫʣʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ʪʝʧʣʦʦʙʤʽʥʥʠʭ ʪʨʫʙʦʢ (ʊʆʊ) ʚ ʟʦʥʽ ʤʽʞ ʧʝʨʰʦʶ ʽ ʯʝʪʚʝʨʪʦʶ 

ʜʠʩʪʘʥʮʽʦʥʫʶʯʠʤʠ ʨʝʰʽʪʢʘʤʠ ʚʽʜ çʛʘʨʷʯʦʾè  ʢʦʣʝʢʪʦʨʘ. 

ʅʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʧʦʰʢʦʜʞʝʥʥʷ ʊʆʊ ʟʜʽʡʩʥʶʚʘʚ ʧʨʦʮʝʩ ʢʦʨʦʟʽʡʥʦʛʦ 

ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ ʧʽʜ ʥʘʧʨʫʞʝʥʥʷʤ. 

ʇʨʠʯʠʥʘʤʠ  ʧʦʰʢʦʜʞʝʥʥʷ ʪʝʧʣʦʦʙʤʽʥʥʠʭ ʪʨʫʙʦʢ ʇɻɺ-1000ʄ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ: 

 ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʨʠʩʦʩʽʚ ʦʭʦʣʦʜʞʫʶʯʦʾ ʚʦʜʠ ʚ ʢʦʥʜʝʥʩʘʪʦʨʘʭ ʪʫʨʙʽʥʠ; 

 ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʨʽʚʥʷ ʧʨʦʜʫʢʪʽʚ ʢʦʨʦʟʽʾ ʚ ʢʨʠʪʠʯʥʽʡ ʟʦʥʽ ʇɻ, ʜʦ ʧʨʦʚʝʜʝʥʥʷ 
ʧʝʨʰʠʭ ʭʽʤʽʯʥʠʭ ʧʨʦʤʠʚʦʢ, ʱʦ ʩʪʚʦʨʠʣʦ ʫʤʦʚʠ ʜʣʷ ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ ʚ ʥʠʭ ʢʦʨʦʟʽʡʥʦ-

ʘʢʪʠʚʥʠʭ ʜʦʤʽʰʦʢ ʽ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʧʝʨʚʠʥʥʠʭ ʢʦʨʦʟʽʡʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʤʝʪʘʣʫ ʊʆʊ; 

 ʟʘʩʪʦʩʫʚʘʥʥʷ ɺʍʈ-2 ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʧʨʠ ʥʘʷʚʥʦʩʪʽ 

ʦʙʣʘʜʥʘʥʥʷ ʟ ʤʽʜʴʦʚʤʽʩʥʠʭ ʩʧʣʘʚʽʚ; 

 ʥʠʟʴʢʘ ʯʫʪʣʠʚʽʩʪʴ ʧʨʠʣʘʜʽʚ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʽ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʭʽʤʽʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ. 

ʈʦʟʛʣʷʥʫʪʽ ʧʨʠʯʠʥʠ ʻ ʦʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʟʤʝʥʰʝʥʥʷ ʪʝʨʤʽʥʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʘʨʦʛʝʥʝʨʘʪʦʨʽʚ ɸɽʉ ʟ ɺɺɽʈ-1000. ɺʦʥʠ ʧʨʠʟʚʝʣʠ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ  ʩʢʣʘʜʥʦʾ 

ʟ ʪʝʭʥʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ  ʟʘʤʽʥʠ ʧʘʨʦʛʝʥʝʨʘʪʦʨʽʚ  ʥʘ ʝʥʝʨʛʦʙʣʦʮʽ 2 ʖʞʥʦ-ʋʢʨʘʾʥʩʴʢʦʾ ɸɽʉ 

[3]. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʦʟʨʦʙʢʫ  ʨʽʰʝʥʴ ʧʦ ʪʘʢʠʭ 

ʥʘʧʨʷʤʢʘʭ ʷʢ: 

 ʨʝʢʦʥʩʪʨʫʢʮʽʷ 2 ʢʦʥʪʫʨʫ ʟ ʟʘʤʽʥʦʶ ʊʆ ʷʢʝ ʤʽʩʪʠʪʴ ʤʽʜʴ; 

 ʟʘʩʪʦʩʫʚʘʥʥʷ  ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ  ʽ ʢʦʨʝʛʫʚʘʥʥʷ ʚʦʜʥʦ-ʭʽʤʽʯʥʦʛʦ 

ʨʝʞʠʤʫ  ʜʨʫʛʦʛʦ ʢʦʥʪʫʨʫ;  

 ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʪʨʫʙʦʢ ʇɻ. 

ɺʠʚʯʝʥʥʷ  ʤʦʞʣʠʚʠʭ ʨʽʰʝʥʴ ʻ ʤʝʪʦʶ ʚʠʢʦʥʘʥʥʷ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. http://www.gidropress.podolsk.ru/files/proceedings/seminar7/documents/f49.pdf 

2. http://www.iaea.org/inis/collection/NCLCollectionStore/_Public/30/011/30011320.p

df 

3. http://www.utem.com.ua/projects/zavershennye_proekty/index.php?proj_id=73 
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ɸʩʠʩʪ. ʉʝʨʘʬʠʥ  ʈ.ɯ. 

ɸʊʆʄʅɯ ʉʊɸʅʎɯɰ ɿ ʇɽʈɽɼʆɺʀʄʀ ʈɽɸʂʊʆʈɸʄʀ ʄɸʃʆɰ ɯ ʉɽʈɽɼʅʔʆɰ 

ʇʆʊʋɾʅʆʉʊɯ 

 

ʉʫʯʘʩʥʘ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʘ ʘʪʦʤʥʘ ʝʥʝʨʛʝʪʠʢʘ ʚʠʥʠʢʣʘ ʷʢ ʩʫʢʫʧʥʠʡ ʨʝʟʫʣʴʪʘʪ 

ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʚ ʘʪʦʤʥʽʡ ʛʘʣʫʟʽ ʪʘ ʦʙ'ʻʢʪʠʚʥʠʭ ʧʦʪʨʝʙ ʝʢʦʥʦʤʽʢʠ. ɹʣʠʟʴʢʦ 

ʧʽʚʩʪʦʣʽʪʪʷ ʽʩʪʦʨʽʷ ʨʦʟʚʠʪʢʫ ʘʪʦʤʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʧʦʚ'ʷʟʘʥʘ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʧʦʪʫʞʥʦʩʪʽ 

ʦʜʠʥʠʯʥʠʭ ʙʣʦʢʽʚ ʚʽʜ 500 ʜʦ 1500ʄɺʪ ʽ ʩʪʚʦʨʝʥʥʷʤ ʥʘ ʾʭ ʦʩʥʦʚʽ ʚʝʣʠʢʠʭ ʘʪʦʤʥʠʭ ʩʪʘʥʮʽʡ. 

ɼʣʷ ʩʫʯʘʩʥʦʾ ʘʪʦʤʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʭʘʨʘʢʪʝʨʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʝʣʠʢʠʭ ʨʝʘʢʪʦʨʥʠʭ 

ʧʦʪʫʞʥʦʩʪʝʡ ʫ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʦʤʫ ʯʠʩʣʽ ʷʜʝʨʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʮʝʥʪʨʽʚ[1]. 

ʋ ʪʦʡ ʞʝ ʯʘʩ ʩʚʽʪʦʚʘ ʝʢʦʥʦʤʽʢʘ ʧʦʪʨʝʙʫʻ ʩʫʯʘʩʥʠʭ, ʘʚʪʦʥʦʤʥʠʭ, ʥʘʜʽʡʥʠʭ, 

ʝʢʦʣʦʛʽʯʥʦʙʝʟʧʝʯʥʠʭ ʽ ʝʢʦʥʦʤʽʯʥʦʝʬʝʢʪʠʚʥʠʭ ʝʥʝʨʛʦʜʞʝʨʝʣ. ɺ ʷʢʦʩʪʽ ʪʘʢʠʭ ʜʞʝʨʝʣ ʜʣʷ 

ʮʽʣʝʡ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ, ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ, ʘ ʪʘʢʦʞ ʜʣʷ ʜʝʷʢʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʪʨʝʙ 

ʧʦʨʷʜ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʽ ʧʦʥʦʚʣʶʚʘʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʝʥʝʨʛʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʪʨʝʙʫʚʘʥʽ ʽ 

ʘʪʦʤʥʽ ʫʩʪʘʥʦʚʢʠ ʤʘʣʦʾʧʦʪʫʞʥʦʩʪʽ. ʄʦʞʣʠʚʽ ʦʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʫʩʪʘʥʦʚʦʢ ʽ 

ʩʧʝʢʪʨ ʾʭ ʧʨʠʟʥʘʯʝʥʥʷ ʜʦʩʠʪʴ ʰʠʨʦʢʽ. 

ɸʪʦʤʥʽ ʩʪʘʥʮʽʾ ʤʘʣʦʾ ʧʦʪʫʞʥʦʩʪʽ (ɸʉʄʇ), ʟʦʢʨʝʤʘ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ 

ʦʙ'ʻʢʪʠ ʣʦʢʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʜʣʷ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʚʽʜʜʘʣʝʥʠʭ ʽʟʦʣʴʦʚʘʥʠʭ ʩʧʦʞʠʚʘʯʽʚ. 

ʎʽʣʴʦʚʠʤʠ ʩʧʦʞʠʚʘʯʘʤʠ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʙʫʜʫʪʴ ʦʢʨʝʤʽ ʛʨʫʧʠ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ ʽ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʤʘʶʪʴ ʢʦʤʧʘʢʪʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ[1]. 

ʇʦʨʷʜ ʟ ʚʠʨʦʙʣʝʥʥʷʤ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ɸʉʄʇ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʪʝʥʮʽʡʥʦ ʟʘʪʨʝʙʫʚʘʥʽ 

ʷʢ ʜʞʝʨʝʣʘ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ, ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʦʜʥʶ ʽ ʽʥʰʠʭ ʚʪʦʨʠʥʥʠʭ ʝʥʝʨʛʦʥʦʩʽʾʚ, ʜʣʷ 

ʦʧʨʽʩʥʝʥʥʷ ʚʦʜʠ ʚ ʨʝʛʽʦʥʘʭ ʟ ʛʦʩʪʨʠʤ  ʜʝʬʽʮʠʪʦʤ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. 

ʋ ʜʦʧʦʚʽʜʽ ʙʫʜʝ ʥʘʚʝʜʝʥʘ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʩʫʯʘʩʥʠʭ ʧʨʦʝʢʪʽʚ ɸʉʄʇ, ʘ ʪʘʢʦʞ 

ʨʦʟʛʣʷʥʫʪʦ ʤʦʞʣʠʚʽ ʦʙʣʘʩʪʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

 

1. ɸʪʦʤʥʳʝ ʩʪʘʥʮʠʠ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ: ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʵʥʝʨʛʝʪʠʢʠ : 

ʊ. 2 /ʧʦʜ ʨʝʜ. ʘʢʘʜ. ʈɸʅ ɸ. ɸ. ʉʘʨʢʠʩʦʚʘ. ð ʄ. :ɸʢʘʜʝʤ-ʇʨʠʥʪ, 2015. ð 387 ʩ. :  

ʠʣ. ð ISBN 978-5-906324-04-7 (ʚ ʧʝʨ.). 
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ʉʪʫʜʝʥʪ 4 ʢʫʨʩʫ, ʛʨ. ʊʗ-22 ʉʪʘʰʝʚʩʴʢʠʡ ʉ.ʉ. 

ɸʩʠʩ. ɻʘʰʠʤʦʚ ɸ.ʄ. 

ɸʅɸʃʀɿ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʈɸɹʆʊʓ ʉɸʆɿ ʅɼ ʇʈʀ ɺʆɿʅʀʂʅʆɺɽʅʀʀ 

ɸɺɸʈʀʁ ʉ ʊɽʏʔʖ ʊɽʇʃʆʅʆʉʀʊɽʃʗ ʇɽʈɺʆɻʆ ʂʆʅʊʋʈɸ 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʫʥʢʮʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʪʝʧʣʦʦʪʚʦʜʘ ʦʪ 

ʘʢʪʠʚʥʦʡ ʟʦʥʳ ʚ ʥʦʨʤʘʣʴʥʳʭ ʠ ʘʚʘʨʠʡʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺ ʩʣʫʯʘʝ ʘʚʘʨʠʡ ʩ 

ʧʦʪʝʨʝʡ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʝʨʚʦʛʦ ʢʦʥʪʫʨʘ, ʦʪʚʦʜ ʦʩʪʘʪʦʯʥʳʭ ʪʝʧʣʦʚʳʜʝʣʝʥʠʡ ʧʦʩʣʝ 

ʩʨʘʙʘʪʳʚʘʥʠʷ ɸɿ-1, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘʤʠ ʉɸʆɿ ɺɼ, ʉɸʆɿ ʅɼ ʠ ɻɽ ʉɸʆɿ. 

ʈʘʙʦʪʘ ʩʠʩʪʝʤʳ ʉɸʆɿ ʅɼ ʪʨʝʙʫʝʪʩʷ ʚʦ ʚʩʝʭ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʦʪʝʨʝʡ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʥʦ ʥʘʠʙʦʣʝʝ ʢʨʠʪʠʯʥʘ ʨʘʙʦʪʘ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

çʙʦʣʴʰʠʭè ʪʝʯʝʡ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʝʨʚʦʛʦ ʢʦʥʪʫʨʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʙʳʩʪʨʦʡ ʧʦʪʝʨʝʡ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʠ ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʚ ʘʢʪʠʚʥʦʡ ʟʦʥʝ. ʇʨʝʜʝʣʴʥʳʤ ʩʣʫʯʘʝʤ ʙʦʣʴʰʦʡ ʪʝʯʠ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʝʨʚʦʛʦ ʢʦʥʪʫʨʘ ʷʚʣʷʝʪʩʷ ʜʚʫʩʪʦʨʦʥʥʠʡ ʨʘʟʨʳʚ ɻʎʊ. 

ɺ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʀʉ "ɼʚʫʩʪʦʨʦʥʥʠʡ ʨʘʟʨʳʚ ɻʎʊ" ʩʠʩʪʝʤʘ ʉɸʆɿ ʅɼ, 

ʚʤʝʩʪʝ ʩ ɻɽ ʉɸʆɿ, ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʫʨʦʚʥʷ ʚ ʘʢʪʠʚʥʦʡ ʟʦʥʝ ʠ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʦʩʪ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʦʣʦʯʢʠ ʊɺʕʃ ʚʳʰʝ 1200 Áʉ (ʪʝʤʧʝʨʘʪʫʨʘ 

ʩʘʤʦʧʦʜʜʝʨʞʠʚʘʶʱʝʡʩʷ ʧʘʨʦʮʠʨʢʦʥʠʝʚʦʡ ʨʝʘʢʮʠʠ ʩ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤ ʥʘʨʫʰʝʥʠʝʤ 

ʮʝʣʦʩʪʥʦʩʪʠ ʦʙʦʣʦʯʢʠ). 

ʆʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʉɸʆɿ ʅɼ, 

ʷʚʣʷʶʪʩʷ: 

- ʪʨʘʥʩʧʦʨʪʥʘʷ ʟʘʜʝʨʞʢʘ (ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʦʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ ʥʘ ʨʘʙʦʪʫ 

ʩʠʩʪʝʤʳ ʜʦ ʥʘʯʘʣʘ ʧʦʜʘʯʠ ʨʘʩʪʚʦʨʘ ʙʦʨʥʦʡ ʢʠʩʣʦʪʳʚ ʘʢʪʠʚʥʫʶ ʟʦʥʫ); 

- ʨʘʩʭʦʜʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʩʦʩʦʚ ʉɸʆɿ ʅɼ. [1]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʜʝʤʦʥʩʪʨʘʮʠʷ ʪʦʛʦ, ʧʨʦʝʢʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʉɸʆɿ ʅɼ, ʧʦʟʚʦʣʷʶʪ ʠʟʙʝʞʘʪʴ ʪʷʞʝʣʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʘʢʪʠʚʥʦʡ ʟʦʥʳ ʚ ʩʣʫʯʘʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡ ʩ çʙʦʣʴʰʦʡè ʪʝʯʴʶ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʝʨʚʦʛʦ ʢʦʥʪʫʨʘ, ʩ ʫʯʝʪʦʤ 

ʧʨʠʥʮʠʧʘ ʝʜʠʥʠʯʥʦʛʦ ʦʪʢʘʟʘ, ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʚʝʩʪʠ ʈʋ ʚ ʙʝʟʦʧʘʩʥʦʝ ʢʦʥʝʯʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʩʪʘʙʠʣʴʥʦʛʦ ʦʪʚʦʜʘ ʦʩʪʘʪʦʯʥʳʭ ʵʥʝʨʛʦʚʳʜʝʣʝʥʠʡ[2]. 

 

ʇʝʨʝʣʽʢʧʦʩʠʣʘʥʴ: 

1. ʆʪʯʝʪ ʧʦ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʧʝʨʝʦʮʝʥʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʥʝʨʛʦʙʣʦʢʦʚ ˉ 1, 2 ʆʇ ɿɸʕʉ. 

ʂʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʥʝʨʛʦʙʣʦʢʘ ˉ2. 21.2.59.ʆʇʇɹ.00. 

2. ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʪʦʤʥʳʭ ʩʪʘʥʮʠʡ. ʅʇ 306.2.141-2008, 

ʂʠʝʚ, 2008. 
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ʉʪʫʜʝʥʪ 4 ʢʫʨʩʫ, ʛʨ. ʊʗ-22 ʉʪʝʬʘʥʦʚʠʯ ʆ.ʆ. 

ɸʩʠʩʪ. ɻʘʰʠʤʦʚ ɸ.ʄ. 

ɺʀɹɯʈ ʊɽʍʅʆʃʆɻɯɰ ɿɸʍʆʈʆʅɽʅʅʗ ʅʀɿʔʂʆ- ʊɸ ʉɽʈɽɼʅʔʆɸʂʊʀɺʅʀʍ ʈɸɺ, 

ʅɸʂʆʇʀʏɽʅʀʍ ɺ ɿʆʅɯ ɺɯɼʏʋɾɽʅʅʗ ʏɸɽʉ 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʫ ʩʚʽʪʽ ʟôʷʚʣʷʻʪʴʩʷ ʚʩʝ ʙʽʣʴʰʝ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʘʜʽʦʘʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʠʩʢʦʨʝʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ 

ʈɸɺ. ɿʨʦʩʪʘʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʧʝʨʝʨʦʙʢʠ ʪʘ ʟʘʭʦʨʦʥʝʥʥʷ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ, ʛʘʨʘʥʪʦʚʘʥʦ ʟʘʙʝʟʧʝʯʘʪʴ ʫʥʝʤʦʞʣʠʚʣʝʥʥʷ ʧʦʪʨʘʧʣʷʥʥʷ ʪʘ 

ʤʽʛʨʘʮʽʶ ʈɸɺ ʚ ʙʽʦʩʬʝʨʽ. 

ɼʦ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʤʘʪʝʨʽʘʣʴʥʽ ʦʙ'ʻʢʪʠ ʪʘ ʩʫʙʩʪʘʥʮʽʾ, ʱʦ ʥʝ 

ʧʽʜʣʷʛʘʶʪʴ ʧʦʜʘʣʴʰʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ, ʨʽʚʝʥʴ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʚ ʷʢʠʭ, ʘʙʦ ʨʘʜʽʦʘʢʪʠʚʥʝ 

ʟʘʙʨʫʜʥʝʥʥʷ ʷʢʠʭ ʧʝʨʝʚʠʱʫʻ ʟʥʘʯʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʽ ʜʽʶʯʠʤʠ ʥʦʨʤʘʤʠ ʽ ʧʨʘʚʠʣʘʤʠ. 

ʆʩʥʦʚʥʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ ʚ ʋʢʨʘʾʥʽ ʻ ʘʪʦʤʥʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ, 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʚʠʜʦʙʫʚʘʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʠ ʫʨʘʥʦʚʦʾ ʨʫʜʠ, ʥʘʫʢʦʚʽ ʮʝʥʪʨʠ, ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʘʜʽʦʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ ʘʙʦ ʜʞʝʨʝʣʘ ʽʦʥʽʟʫʶʯʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʏʘʩʪʢʘ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ ʚʥʘʩʣʽʜʦʢ ʘʚʘʨʽʾ ʥʘ 

ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ɸʉ ʩʷʛʘʻ 95% ʚʩʽʭ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ ʚ ʋʢʨʘʾʥʽ [1]. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʩʪʘʥʦʤ ʥʘ 31.12.2013 ʨʦʢʫ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ ʪʚʝʨʜʠʭ ʪʘ ʨʽʜʢʠʭ ʈɸɺ ʥʘʢʦʧʠʯʠʣʦʩʷ ʧʦʥʘʜ 3 ʤʣʥ. ʢʫʙ. ʤ. ɹʝʟ ʩʫʤʥʽʚʫ ʧʦʩʪʘʻ 

ʧʠʪʘʥʥʷ, ʧʨʦ ʥʘʡʙʽʣʴʰ ʙʝʟʧʝʯʥʽ ʽ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʽ ʩʪʨʘʪʝʛʽʾ ʟʘʭʦʨʦʥʝʥʥʷ ʽ ʧʝʨʝʨʦʙʢʠ 

ʈɸɺ [2]. 

ʄʝʪʦʶ ʜʦʧʦʚʽʜʽ ʻ ʧʽʜʢʨʝʩʣʝʥʥʷ ʚʘʞʣʠʚʦʩʪʽ ʧʽʜʭʦʜʫ ʜʦ ʧʝʨʝʨʦʙʢʠ ʪʘ ʟʘʭʦʨʦʥʝʥʥʷ 

ʈɸɺ, ʪʘ ʘʥʘʣʽʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʚʠʨʽʰʝʥʥʷ ʢʣʶʯʦʚʠʭ ʧʠʪʘʥʴ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʈɸɺ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʠ ʧʝʨʝʨʦʙʢʠ ʪʘ ʟʘʭʦʨʦʥʝʥʥʷ ʈɸɺ ʥʘʮʽʦʥʘʣʴʥʘ 

ʩʠʩʪʝʤʘ ʧʦʚʦʜʞʝʥʥʷ ʟ ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

 ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʬʽʥʘʥʩʫʚʘʥʥʷ ʧʦʪʦʯʥʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ 
ʚʽʜʭʦʜʘʤʠ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʭʦʚʠʱ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʾʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʜʦ ʟʥʷʪʪʷ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ ʽʟ ʨʝʛʫʣʶʶʯʦʛʦ ʢʦʥʪʨʦʣʶ ʽ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʦʙôʻʢʪʽʚ 

(ʫʩʪʘʥʦʚʦʢ) ʜʣʷ ʾʭ ʧʝʨʝʨʦʙʢʠ, ʟʙʝʨʽʛʘʥʥʷ ʽ ʟʘʭʦʨʦʥʝʥʥʷ. 

 ɿʘʙʝʟʧʝʯʝʥʥʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʈɸɺ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ 
ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫʢʨʘʾʥʩʴʢʠʭ ɸɽʉ, ʤʽʥʽʤʽʟʘʮʽʷ ʦʙʩʷʛʽʚ ʾʭ ʫʪʚʦʨʝʥʥʷ. 

 ɹʫʜʽʚʥʠʮʪʚʦ, ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʝʢʩʧʣʫʘʪʘʮʽʷ ʢʦʤʧʣʝʢʩʫ ñɺʝʢʪʦʨò, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʙʫʜʽʚʥʠʮʪʚʦ ʚʽʜʧʦʚʽʜʥʠʭ ʩʭʦʚʠʱ, ʩʪʚʦʨʝʥʥʷ ʫʩʪʘʥʦʚʦʢ ʟ ʧʝʨʝʨʦʙʢʠ ʈɸɺ, 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʟ ʛʘʟʦʬʪʦʨʠʜʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʚʠʩʦʢʦʘʢʪʠʚʥʠʭ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ [3]. 

ɻʦʣʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʚʽʜʩʪʘʚʘʥʥʷ ʚ ʨʝʘʣʽʟʘʮʽʾ ʥʘʢʨʝʩʣʝʥʠʭ ʧʣʘʥʽʚ ʫ ʩʬʝʨʽ 

ʧʦʚʦʜʞʝʥʥʷ ʟ ʈɸɺ. ʎʝ, ʻ ʥʘʩʣʽʜʢʦʤ ʪʦʛʦ, ʱʦ ʽʩʥʫʶʯʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʻ ʥʝʜʦʩʢʦʥʘʣʦʶ 

ʽ ʧʦʪʨʝʙʫʻ ʨʝʦʨʛʘʥʽʟʘʮʽʾ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. http://5ka.at.ua/load/ekologija/povodzhennja_z_rav_v_ukrajini_referat/18-1-0-7801 

2. ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʛʝʥʪʩʪʚʦ ʋʢʨʘʠʥʳ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʟʦʥʦʡ ʦʪʯʫʞʜʝʥʠʷ 

ñʈʝʘʣʠʟʘʮʠʷ Cʪʨʘʪʝʛʠʠ ʧʦ ʦʙʨʘʱʝʥʠʶ ʩ ʈɸʆ ʚ ʋʢʨʘʠʥʝ ò ɿʠʥʢʝʚʠʯ ʃ.ʀ. ʥʦʷʙʨʴ 

2014. 
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ʄʘʛʽʩʪʨ 5 ʢʫʨʩʫ, ʛʨ. ʊʗ-51ʤ ʉʪʨʘʪʽʣʘʪ ɼ.ʇ. 

ɸʩʠʩʪ., ʢ.ʪ.ʥ. ɹʽʙʽʢ ʊ.ɺ. 

ʉʀʉʊɽʄɸ ʇʈʀʄʋʉʆɺʆɻʆ ʉʂʀɼɸʅʅʗ ʊʀʉʂʋ ɯɿ ɻɽʈʄʆʆɹʆʃʆʅʂʀ 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʫ ʨʦʟʨʦʙʮʽ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʢʦʥʮʝʧʮʽʾ ʧʨʠʤʫʩʦʚʦʛʦ ʩʢʠʜʘʥʥʷ ʪʠʩʢʫ ʽʟ 

ʟʦʥʠ ʣʦʢʘʣʽʟʘʮʽʾ ʘʚʘʨʽʾ ʝʥʝʨʛʦʙʣʦʢʽʚ ɺʇ ɸɽʉ ʟ ʗʋ ʪʠʧʫ ɺ-320 ʧʝʨʝʜʫʤʦʚʣʝʥʘ 

ʧʨʦʙʣʝʤʘʪʠʢʦʶ ʨʦʟʚʠʪʢʫ çʚʘʞʢʠʭ ʘʚʘʨʽʡè  ʥʘ ʨʝʘʢʪʦʨʥʠʭ ʫʩʪʘʥʦʚʢʘʭ. ʗʢ ʚʽʜʦʤʦ, ʚ ʭʦʜʽ 

ʨʦʟʚʠʪʢʫ çʚʘʞʢʠʭ ʘʚʘʨʽʡè ʥʘ ɸɽʉ ʚʽʜʙʫʚʘʻʪʴʩʷ ʛʝʥʝʨʘʮʽʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʨʠ, ʥʝ 

ʢʦʥʜʝʥʩʦʚʘʥʠʭ ʛʘʟʽʚ, ʫ ʩʢʣʘʜʽ ʷʢʠʭ ʚʝʣʠʢʫ ʯʘʩʪʢʫ ʩʢʣʘʜʘʻ ʚʦʜʝʥʴ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʥʘʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ (ʪʠʩʢʫ, ʪʝʤʧʝʨʘʪʫʨʠ) ʩʝʨʝʜʦʚʠʱʘ ʚ ʟʦʥʽ ʣʦʢʘʣʽʟʘʮʽʾ ʘʚʘʨʽʾ 

(ɿʃɸ). ʇʨʠ ʮʴʦʤʫ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʫʤʦʚʠ ʜʣʷ ʛʦʨʽʥʥʷ ʘʙʦ ʜʝʪʦʥʘʮʽʾ ʚʦʜʥʶ, ʷʢʽ ʤʦʞʫʪʴ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʜʦʜʘʪʢʦʚʦʛʦ ʟʨʦʩʪʘʥʥʷ ʪʠʩʢʫ ʚ ɿʃɸ ʧʦʥʘʜ ʧʨʦʝʢʪʥʦʾ  ʟʜʘʪʥʦʩʪʽ ʛʝʨʤʝʪʠʯʥʦʛʦ 

ʦʛʦʨʦʜʞʝʥʥʷ (ɻʆ), ʧʨʠ ʷʢʠʭ ʚʩʽ ʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ ʽ ʩʪʨʘʪʝʛʽʾ ʫʧʨʘʚʣʽʥʥʷ çʚʘʞʢʦʶ ʘʚʘʨʽʻʶè 

ʚʠʷʚʣʷʪʴʩʷ ʥʝ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʠʤʠ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ɻʆ 

ʈʋ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʜʦ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʚʠʭʦʜʫ ʨʘʜʽʦʘʢʪʠʚʥʦʾ ʧʘʨʦʛʘʟʦʚʦʾ ʩʫʤʽʰʽ ʚ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ.         

 ʇʝʨʝʚʘʛʠ ʩʠʩʪʝʤʠ ʬʽʣʴʪʨʘʮʽʾ ʚ ʪʦʤʫ, ʱʦ ʧʨʠ ʨʦʟʚʝʜʝʥʥʽ ʚ ʘʪʤʦʩʬʝʨʽ ʭʤʘʨʠ ʟ 

ʥʝʢʦʥʜʝʥʩʦʚʘʥʠʭ ʛʘʟʽʚ, ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʚʠʢʠʜʫ, ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʫʢʪʽʚ ʧʦʜʽʣʫ ʥʘ ʛʨʫʥʪ 

ʟʥʘʯʥʦ ʟʥʠʞʫʻʪʴʩʷ, ʱʦ ʻ ʧʝʨʝʜʫʤʦʚʦʶ ʜʦ ʚʽʜʩʫʪʥʦʩʪʽ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʥʘ 

ʜʘʥʽʡ ʪʝʨʠʪʦʨʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫʩʪʘʥʦʚʢʘ ʬʽʣʴʪʨʽʚ ʥʘ ʩʠʩʪʝʤʽ ʩʢʠʜʫ ʻ ʥʝʦʙʭʽʜʥʦʶ. ʇʨʠ 

ʮʴʦʤʫ ʦʮʽʥʢʘ ʚʢʘʟʫʻ, ʱʦ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʠʭ ʬʽʣʴʪʨʘʭ ʥʘ ʚʽʜʩʪʘʥʽ 10 ʢʤ ʜʦʟʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʚʝʣʠʢʠʤʠ ʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʚʥʶ ʦʙʤʝʞʝʥʥʷ ʧʝʨʝʙʫʚʘʥʥʷ ʜʦʨʦʩʣʠʭ ʥʘ 

ʚʽʜʢʨʠʪʦʤʫ ʧʦʚʽʪʨʽ. ɼʣʷ ʝʥʝʨʛʦʙʣʦʢʽʚ ʋʢʨʘʾʥʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʘʡʙʽʣʴʰ ʚʠʧʨʘʚʜʘʥʠʤʠ 

ʬʽʣʴʪʨʠ ʩʠʩʪʝʤʠ çRWEè ʽ ʩʠʩʪʝʤʠ çFZKè ʷʢ ʥʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʽ ʽ ʥʘʜʽʡʥʽ 

 
ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʇʨʦʛʨʘʤʤʘ ʨʘʙʦʪ ʧʦ ʘʥʘʣʠʟʫ ççʪʷʞʝʣʳʭ ʘʚʘʨʠʡèè ʠ ʨʘʟʨʘʙʦʪʢʝ ʨʫʢʦʚʦʜʩʪʚ ʧʦ 
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ʉʪʫʜʝʥʪ 4 ʢʫʨʩʫ, ʛʨ. ʊʗ-21 ʉʫʱʝʥʢʦ ʂ.ʆ. 

ɸʩʠʩʪ. ʉʝʨʘʬʠʥ  ʈ.ɯ. 

ɼʆʉɺɯɼ ɽʉʂʇʃʋɸʊɸʎɯɰ ʊɸ ʅɸʇʈʗʄʂʀ ʈʆɿɺʀʊʂʋ ʂʆʅʉʊʈʋʂʎɯɰ 

ɻʆʈʀɿʆʅʊɸʃʔʅʀʍ ʇɸʈʆɻɽʅɽʈɸʊʆʈɯɺ 

ʆʜʥʠʤʠ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʝʣʝʤʝʥʪʽʚ ɸɽʉ ʟ ʨʝʘʢʪʦʨʘʤʠ ɺɺɽʈ ʻ ʧʘʨʦʛʝʥʝʨʘʪʦʨʠ(ʇɻ). 

ʅʘ ɸɽʉ ʟ ɺɺɽʈ-440, 1000 ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʇɻ ʪʠʧʫ ʇɻɺ-213 ʪʘ ʇɻɺ-1000ʄ. ɺ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ  ʢʦʥʩʪʨʫʢʮʽʷ ʮʠʭ ʧʘʨʦʛʝʥʝʨʘʪʦʨʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʦʝʢʪʥʦʶ ʟʘʟʥʘʚʘʣʘ ʟʤʽʥ ʪʘ 

ʤʦʜʠʬʽʢʘʮʽʡ. ʇʨʦʮʝʩ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʘʨʦʛʝʥʝʨʘʪʦʨʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʽ ʥʘʜʘʣʽ [1]. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʩʥʫʶʪʴ ʽ ʽʥʰʽ ʧʨʦʝʢʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʘʨʦʛʝʥʝʨʘʪʦʨʽʚ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʨʦʟʨʦʙʢʠ, ʥʘʧʨʠʢʣʘʜ, ʧʘʨʦʛʝʥʝʨʘʪʦʨ ʇɻɺ-1000ʄʂ, ʱʦ ʻ 

ʤʦʜʠʬʽʢʘʮʽʻʶ ʩʝʨʽʡʥʦʛʦ ʇɻɺ-1000ʄ, ʚʠʢʦʥʘʥʦʶ ʟ ʤʝʪʦʶʜʦʩʷʛʥʝʥʥʷ ʙʽʣʴʰ ʚʠʩʦʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ, ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʧʽʜʚʠʱʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʽ ʧʨʦʝʢʪʠ ʇɻɺ-1500 ʪʘ ʇɻɺ-1600[2]. 

ʆʜʥʘʢ, ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʠʭ ʧʨʦʝʢʪʽʚ ʧʦʪʨʽʙʝʥ ʨʷʜ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʧʨʘʚʣʝʥʠʭ ʥʘ ʚʠʨʽʰʝʥʥʷ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʪʘ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʧʨʦʙʣʝʤ[3]. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʘʛʘʪʦʨʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʣʦ ʥʘʢʦʧʠʯʝʥʦ ʚʝʣʠʯʝʟʥʠʡ ʜʦʩʚʽʜ, ʷʢʠʡ 

ʟʘʜʘʚ ʥʘʧʨʷʤʦʢ ʨʦʟʚʠʪʢʫ ʢʦʥʩʪʨʫʢʮʽʾ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʇɻ, ʪʘ ʚʩʪʘʥʦʚʠʚ ʙʽʣʴʰ ʞʦʨʩʪʢʽ 

ʚʠʤʦʛʠ ʜʦ ʥʦʚʠʭ ʧʨʦʝʢʪʽʚ. 

ʇʨʦʚʝʜʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʘ ʪʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʯʫʜʦʚʦʶ ʙʘʟʦʶ ʜʣʷ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʜʽʡʥʦʩʪʽ ʽ ʙʝʟʧʝʢʠ ʪʘ ʧʨʦʮʝʩʫ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ  ʇɻ. ʂʦʥʩʪʨʫʢʮʽʷ ʧʘʨʦʛʝʥʝʨʘʪʦʨʽʚ ʜʣʷ ɸɽʉ ʟ ɺɺɽʈ ʤʘʻ ʚʝʣʠʢʽ 

ʧʝʨʩʧʝʢʪʠʚʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ, ʩʪʨʦʢʫ ʩʣʫʞʙʠ, ʪʘ ʟʘʪʨʘʪ ʥʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ɺ ʨʘʤʢʘʭ ʜʦʧʦʚʽʜʽ ʨʦʟʛʣʷʥʫʪʽ ʧʨʦʙʣʝʤʠ, ʱʦ ʚʠʥʠʢʘʣʠ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʇɻ, ʪʘ ʦʧʠʩʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʟʘʜʣʷ ʫʩʫʥʝʥʥʷ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʥʝʜʦʣʽʢʽʚ, ʱʦ ʧʨʠʟʚʝʣʠ ʜʦ ʜʘʥʠʭ ʧʨʦʙʣʝʤ. 

 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

 

1. ʊʨʫʥʦʚ ʅ.ɹ., ɼʨʘʛʫʥʦʚ ʖ.ɻ.ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʇɻ ɸʕʉ ʩ ɺɺʕʈ.The 

International Nuclear Forum ñNuclear Energy ï Challenges and Prospectsò, Warna, Bulgaria, 

June 2003 

2. ʃʫʢʘʩʝʚʠʯ ɹ.ʀ., ɼʘʚʠʜʝʥʢʦ ʉ.ɽ., ʊʨʫʥʦʚ ʅ.ɹ., ɼʨʘʛʫʥʦʚ ʖ.ɻ.ʇʘʨʦʛʝʥʝʨʘʪʦʨʳ 

ʨʝʘʢʪʦʨʥʳʭ ʫʩʪʘʥʦʚʦʢ ɺɺʕʈ ʜʣʷ ʘʪʦʤʥʳʭ ʫʩʪʘʥʦʚʦʢ. ʄ., ʅʘʫʢʘ,2004. 

3. ʊʨʫʥʦʚ ʅ.ɹ., ʃʫʢʘʩʝʚʠʯ ɹ.ʀ., ʍʘʨʯʝʥʢʦ ʉ.ɸ., ʉʦʪʩʢʦʚ ɺ.ɺ., ʇʘʨʦʛʝʥʝʨʘʪʦʨ 
ʇɻɺ-1500, ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʘʟʚʠʪʠʷ. ʏʝʪʚʝʨʪʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ. ɹʝʟʦʧʘʩʥʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʢʘ ʘʪʦʤʥʦʡʵʥʝʨʛʝʪʠʢʠ, ʈʕɸ, 

ʄʦʩʢʚʘ, 19-21 ʘʧʨʝʣʷ 2006. 
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ʉʪʫʜʝʥʪ 4 ʢʫʨʩʫ, ʛʨ. ʊʗ-21 ʉʠʯʦʚ ɼ.ɺ. 

ɸʩʠʩʪ. ʉʝʨʘʬʠʥ ʈ.ɯ. 

ɸʅɸʃɯɿ ʉʋʏɸʉʅʆɻʆ ʉʊɸʅʋ ʇʆɺʆɼɾɽʅʅʗ ɿ ʈɸɼɯʆɸʂʊʀɺʅʀʄʀ 

ɺɯɼʍʆɼɸʄʀ ɺ ʋʂʈɸɰʅɯ ʊɸ ʉɺɯʊɯ 

ɿʘ ʧʝʨʽʦʜ ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ ʷʜʝʨʥʘ ʝʥʝʨʛʝʪʠʢʘ ʟʘʡʥʷʣʘ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʝʣʝʢʪʨʠʯʥʦʾ ʪʘ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʧʨʘʢʪʠʯʥʦ ʚʩʽʭ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ. ɿʘʨʘʟ ʫ 30 ʟ ʥʠʭ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 442 ʘʪʦʤʥʠʭ ʨʝʘʢʪʦʨʽʚ, ʷʢʽ ʛʝʥʝʨʫʶʪʴ 12 % ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʱʦ 

ʚʠʨʦʙʣʷʻʪʴʩʷ ʫ ʩʚʽʪʽ. ʋ ʌʨʘʥʮʽʾ, ʧʨʠʤʽʨʦʤ, ʮʷ ʯʘʩʪʢʘ ʩʢʣʘʜʘʻ ʤʘʡʞʝ 76 %, ʚ ʋʢʨʘʾʥʽ ï 50 % 

[1]. 

ʆʜʥʘʢ, ʷʢ ʚʽʜʦʤʦ, ʙʫʜʴ-ʷʢʠʡ ʚʠʜ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʨʘʟʦʤ ʟ ʢʦʨʠʩʪʶ ʜʣʷ ʩʫʩʧʽʣʴʩʪʚʘ 

ʥʝʩʝ ʡ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ. ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʜʝʨʥʦʾ 

ʝʥʝʨʛʽʾ ʻ ʫʪʚʦʨʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ (ʈɸɺ). ʈʘʜʽʦʘʢʪʠʚʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʥʘʟʠʚʘʶʪʴ 

ʤʘʪʝʨʽʘʣʴʥʽ ʦʙô̒ ʢʪʠ ʽ ʩʫʙʩʪʘʥʮʽʾ, ʘʢʪʠʚʥʽʩʪʴ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʘʙʦ ʨʘʜʽʦʘʢʪʠʚʥʝ ʟʘʙʨʫʜʥʝʥʥʷ 

ʷʢʠʭ ʧʝʨʝʚʠʱʫʻ ʨʽʚʥʽ, ʚʩʪʘʥʦʚʣʝʥʽ ʯʠʥʥʠʤʠ ʥʦʨʤʘʤʠ, ʟʘ ʫʤʦʚʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ 

ʦʙô̒ ʢʪʽʚ ʽ ʩʫʙʩʪʘʥʮʽʡ ʥʝ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ. ɸ ʚʩʷ ʩʫʢʫʧʥʽʩʪʴ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ ʟ ʾʭ ʟʙʠʨʘʥʥʷ, 

ʧʝʨʝʨʦʙʢʠ, ʧʝʨʝʚʝʟʝʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ ʽ ʟʘʭʦʨʦʥʝʥʥʷ ʦʜʝʨʞʘʣʘ ʥʘʟʚʫ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ ʚʽʜʭʦʜʘʤʠ [2]. 

ʈʘʜʽʦʘʢʪʠʚʥʽ ʚʽʜʭʦʜʠ ʟʜʘʪʥʽ ʥʝʩʪʠ ʚʝʣʠʢʫ ʥʝʙʝʟʧʝʢʫ ʽ ʟʘʛʨʦʟʫ ʣʶʜʩʪʚʫ, ʧʨʠ 

ʥʝʧʨʘʚʠʣʴʥʦʤʫ ʧʦʚʦʜʞʝʥʥʶ ʟ ʥʠʤʠ. ʉʘʤʝ ʪʦʤʫ, ʪʝʤʘ ʧʦʚʦʜʞʝʥʥʷ ʟ ʈɸɺ, ʘ ʪʘʢʦʞ 

ʧʨʦʙʣʝʤʘʪʠʢʘ ʧʦʚô̫ ʟʘʥʘ ʟ ʥʝʶ,  ʻ ʘʢʪʫʘʣʴʥʦʶ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʜʣʷ ʚʩʴʦʛʦ ʩʚʽʪʫ. ɺ 

ʩʚʦʶ ʯʝʨʛʫ, ʚʠʨʽʰʝʥʥʷ ʥʠʟʢʠ ʧʨʦʙʣʝʤ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʧʦʚʦʜʞʝʥʥʷ ʟ ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ 

ʚʽʜʭʦʜʘʤʠ, ʟʜʘʪʥʝ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʚʠʨʦʙʣʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʜʝʨʥʦʾ 

ʝʥʝʨʛʝʪʠʢʠ.  

ɼʦʧʦʚʽʜʴ ʙʫʜʝ ʤʽʩʪʠʪʠ ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʧʦʚʦʜʞʝʥʥʷ ʟ ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ 

ʚʽʜʭʦʜʘʤʠ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

 

1. https://www.iaea.org/PRIS/WorldStatistics/OperationalReactorsByCountry.aspx 

2. ʇʦʚʦʜʞʝʥʥʷ ʟ ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ ʚʽʜʭʦʜʘʤʠ / ɸ. ɺ. ʅʦʩʦʚʩʴʢʠʡ, ɿ. ʄ. ɸʣʝʢʩʻʻʚʘ, ɻ. 

ʇ. ɹʦʨʦʟʝʥʝʮʴ ʪʘ ʽʥ.; ɿʘ ʨʝʜ. ɸ. ɺ. ʅʦʩʦʚʩʴʢʦʛʦ. ï ʂ.: ʊʝʭʥʽʢʘ, 2007. ï ʩ. 5. 

 

 

 



 59 

ʋɼʂ 621.43.056:632.15 

ʉʪʫʜʝʥʪ 4 ʢʫʨʩʫ, ʛʨ. ʊʗ-22 ʊʨʝʪʷʢ ɸ.ʆ. 

ɸʩʠʩʪ. ɻʘʰʠʤʦʚ ɸ.ʄ. 

ʆʇʓʊ ʕʂʉʇʃʋɸʊɸʎʀʀ ʊɺʉ ʂʆʄʇɸʅʀʀ "ɺɽʉʊʀʅɻɸʋɿ" ɺ ʈɽɸʂʊʆʈɸʍ 

ɺɺʕʈ-1000 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ (ʧ.6.1 [1]) ʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʤʘʪʝʨʠʘʣʳ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʧʨʦʝʢʪʘʭ ɸʕʉ, ʜʦʣʞʥʳ ʙʳʪʴ ʘʧʨʦʙʠʨʦʚʘʥʳ ʦʧʳʪʦʤ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʣʠʙʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʦʩʥʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʠʩʧʳʪʘʥʠʡ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʊɺʉ ʢ ʜʝʬʦʨʤʘʮʠʷʤ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʨʫʰʠʪʴ ʥʦʨʤʘʣʴʥʦʝ ʬʫʥʮʠʦʥʠʨʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʨʝʘʢʪʠʚʥʦʩʪʴ (ʧ.8.2.3 [1]). ʂʦʥʩʪʨʫʢʮʠʷ ʊɺʉ ʢʦʤʧʘʥʠʠ çɺʝʩʪʠʥʛʘʫʟè ʧʝʨʝʛʨʫʟʦʯʥʦʡ 

ʧʘʨʪʠʠ ʠ ʤʘʪʝʨʠʘʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʠʭ, ʘʥʘʣʦʛʠʯʥʳ ʧʨʠʤʝʥʝʥʥʳʤ ʚ ʦʧʳʪʥʳʭ ʊɺʉ 

ʢʦʤʧʘʥʠʠ çɺʝʩʪʠʥʛʘʫʟè, ʵʢʩʧʣʫʘʪʘʮʠʷ ʢʦʪʦʨʳʭ ʟʘʚʝʨʰʝʥʘ ʥʘ ʵʥʝʨʛʦʙʣʦʢʝ ˉ3 ʖʋɸʕʉ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʞʝʩʪʢʦʩʪʠ ʢʘʨʢʘʩʘ ʊɺʉ ʧʝʨʝʛʨʫʟʦʯʥʦʡ ʧʘʨʪʠʠ ʚ ʠʭ 

ʢʦʥʩʪʨʫʢʮʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʢʨʝʧʣʝʥʠʝ ʩʨʝʜʥʠʭ ʠ ʚʝʨʭʥʝʡ 

ʜʠʩʪʘʥʮʠʦʥʠʨʫʶʱʠʭ ʨʝʰʝʪʦʢ ʢ ʥʘʧʨʘʚʣʷʶʱʠʤ ʢʘʥʘʣʘʤ ʩ ʧʦʤʦʱʴʶ ʜʚʦʡʥʦʡ 

ʨʘʟʚʘʣʴʮʦʚʢʠ ʚʪʫʣʦʢ ʨʝʰʝʪʦʢ, ʢʦʪʦʨʦʝ ʚʧʝʨʚʳʝ ʙʳʣʦ ʧʨʠʤʝʥʝʥʦ ʚ ʢʦʥʩʪʨʫʢʮʠʠ 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʡ ʊɺʉ ʪʠʧʘ VVANTAGE-6. ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʙʦʪʳ ʧʦʟʚʦʣʷʶʪ 

ʦʙʝʩʧʝʯʠʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʊɺʉ-W ʚʦ ʚʩʝʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʘʢʪʠʚʥʦʡ ʟʦʥʳ. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʝʰʝʥʠʡ, ʧʨʠʤʝʥʝʥʥʳʭ ʚ ʊɺʉ 

ʧʝʨʝʛʨʫʟʦʯʥʦʡ ʧʘʨʪʠʠ ʢʦʤʧʘʥʠʠ çɺʝʩʪʠʥʛʘʫʟè ʥʘ ʖʋɸʕʉ ʠ ʥʘ ɸʕʉ çʊʝʤʝʣʠʥè. 

ʊɺʉ ʢʦʤʧʘʥʠʠ çɺʝʩʪʠʥʛʘʫʟè ʥʘʯʘʣʠ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴʩʷ ʥʘ ʵʥʝʨʛʦʙʣʦʢʝ ˉ3 

ʖʋɸʕʉ ʩ 2005 ʛ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʢʘʞʜʦʡ ʪʦʧʣʠʚʥʦʡ ʢʘʤʧʘʥʠʠ ʧʨʦʚʦʜʠʣʦʩʴ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʦʧʳʪʥʳʭ ʊɺʉ-W. ʆʩʤʦʪʨ ʦʧʳʪʥʳʭ ʢʘʩʩʝʪ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ 

ʙʘʩʩʝʡʥʝ ʚʳʜʝʨʞʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʉʊʉ-ʇʄ-100ɺ. ʂʘʞʜʘʷ ʦʧʳʪʥʘʷ ʢʘʩʩʝʪʘ 

ʦʩʤʘʪʨʠʚʘʣʘʩʴ ʩʦ ʚʩʝʭ ʰʝʩʪʠ ʛʨʘʥʝʡ ʥʘ ʧʨʝʜʤʝʪ ʚʳʷʚʣʝʥʠʷ ʚʠʜʠʤʳʭ ʜʝʬʝʢʪʦʚ ʦʙʦʣʦʯʢʠ, 

ʧʦʚʨʝʞʜʝʥʠʡ ʢʦʤʧʦʥʝʥʪʦʚ ʦʧʳʪʥʳʭ ʊɺʉ ʠʣʠ ʠʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʥʘʣʠʯʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʚʳʚʦʜʫ ʦ ʥʝʧʨʠʛʦʜʥʦʩʪʠ ʊɺʉ ʢ ʜʘʣʴʥʝʡʰʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ 

ʧʨʦʚʝʜʝʥʥʳʭ ʦʩʤʦʪʨʦʚ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʛʦʜʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʣʝʜʫʶʱʠʝ: 

 ɺʠʜʠʤʦʛʦ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʥʘʨʫʰʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʦʙʦʣʦʯʝʢ ʪʚʵʣʦʚ ʠʣʠ ʜʨʫʛʠʭ 
ʵʣʝʤʝʥʪʦʚ ʊɺʉ-W ʥʝ ʦʙʥʘʨʫʞʝʥʦ.  

 ʅʝ ʦʙʥʘʨʫʞʝʥʦ ʚʠʜʠʤʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʠʣʠ ʥʝʧʨʦʝʢʪʥʳʭ ʧʦʣʦʞʝʥʠʡ ʦʪʜʝʣʴʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʊɺʉ-W, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʧʨʠʚʝʩʪʠ ʢ ʟʘʮʝʧʣʝʥʠʶ ʩ ʩʦʧʨʷʛʘʶʱʠʤʠʩʷ ʊɺʉ ʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʘ.ʟ. 

  ɺʩʝ ʪʚʵʣʳ ʦʧʳʪʥʳʭ ʊɺʉ-W ʚʳʛʣʷʜʝʣʠ ʯʠʩʪʳʤʠ ʠ ʥʝ ʠʩʢʨʠʚʣʝʥʥʳʤʠ.  

 ʇʦʚʝʨʭʥʦʩʪʴ ʪʚʵʣʦʚ ʦʙʣʘʜʘʣʘ ʭʦʨʦʰʝʡ ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. ʉʦʩʪʦʷʥʠʝ 

ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʦʣʦʯʢʠ ʪʚʵʣʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʥʘʣʠʯʠʠ ʢʦʨʨʦʟʠʠ, 

ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʜʦʧʫʩʪʠʤʳʭ ʧʨʝʜʝʣʘʭ.  

 ʅʝ ʙʳʣʦ ʟʘʤʝʯʝʥʦ ʥʠ ʦʜʥʦʛʦ ʪʚʵʣʘ, ʢʦʪʦʨʳʡ ʙʳ ʩʤʝʩʪʠʣʩʷ ʚʧʣʦʪʥʫʶ ʢ ʛʦʣʦʚʢʝ 
ʠʣʠ ʭʚʦʩʪʦʚʠʢʫ. ɺʝʣʠʯʠʥʘ ʟʘʟʦʨʘ ʤʝʞʜʫ ʪʚʵʣʘʤʠ ʠ ʭʚʦʩʪʦʚʠʢʦʤ/ʛʦʣʦʚʢʦʡ ʊɺʉ ʠʤʝʝʪ 

ʜʦʩʪʘʪʦʯʥʳʡ ʟʘʧʘʩ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʦʩʪʘ ʪʚʵʣʦʚ.  

 ʅʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʥʝʢʦʪʦʨʳʭ ʨʝʰʝʪʦʢ ʦʧʳʪʥʳʭ ʊɺʉ-W ʥʘʙʣʶʜʘʣʠʩʴ ʧʦʪʝʨʪʦʩʪʠ, 

ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʨʝʥʠʷ ʦ ʩʦʩʝʜʥʠʝ ʢʘʩʩʝʪʳ ʚʦ ʚʨʝʤʷ ʫʩʪʘʥʦʚʢʠ ʠ ʠʟʚʣʝʯʝʥʠʷ 

ʊɺʉ ʠʟ ʨʝʘʢʪʦʨʘ.  

 ʈʘʟʥʦʚʳʩʦʪʥʦʩʪʴ ʦʧʳʪʥʳʭ ʊɺʉ-W ʚ ʘ.ʟ. ʥʝ ʧʨʝʚʳʰʘʣʘ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ɿʘ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʩʝ ʦʧʳʪʥʳʝ ʊɺʉ-W ʙʳʣʠ ʧʨʠʟʥʘʥʳ ʛʝʨʤʝʪʠʯʥʳʤʠ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʳ ʂɻʆ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʝʨʚʦʛʦ 

ʢʦʥʪʫʨʘ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʣ ʢʘʢʦʛʦ-ʣʠʙʦ ʚʣʠʷʥʠʷ ʦʧʳʪʥʳʭ ʊɺʉ-W ʥʘ ɺʍʈ ʧʝʨʚʦʛʦ ʢʦʥʪʫʨʘ. 
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ʉʪʫʜʝʥʪ 3 ʢʫʨʩʫ, ʛʨ. ʊʗ-31 ʊʨʦʬʠʤʝʥʢʦ ʆ.ʈ. 

ɼʦʮ., ʢ.ʪ.ʥ. ʅʦʚʘʢʽʚʩʴʢʠʡ  ɭ.ɺ. 

ʉʋʄɯʉʅɸ ʈʆɹʆʊɸ ʉʆʅʗʏʅʆɻʆʂʆʃɽʂʊʆʈɸɯ  ʊɽʇʃʆɺʆɻʆ ʅɸʉʆʉʋ ɺ 

ɿʀʄʆɺʀʁ ʇɽʈɯʆɼ 

ʉʴʦʛʦʜʥʽ ʦʜʥʘ ʟ ʧʨʦʙʣʝʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ - ʮʝ ʟʤʽʥʥʽʩʪʴ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʪʦʢʽʚ.ʄʝʪʘ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʝʢʽʣʴʢʦʭ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ - ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʚʩʽʻʾ ʩʠʩʪʝʤʠ. 

ɿʘʚʜʘʥʥʷ - ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʫʤʽʩʥʫ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ ʧʣʦʩʢʠʭ ʩʦʥʷʯʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʟ 

ʪʝʧʣʦʚʠʤ ʥʘʩʦʩʦʤ ʫ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ. ɺʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʧʠʪʦʤʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʙʣʘʜʥʘʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ  ʜʣʷ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ: ʚʽʜ 

ʂʨʠʤʫ ʜʦ ʏʝʨʥʽʛʦʚʘ ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʰʠʨʦʪʘʤ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 44 Á N ʜʦ 52 Á N. ʂʣʽʤʘʪʠʯʥʽ 

ʜʘʥʽ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʙʦʪʫ ʉʂ, ʘ ʩʘʤʝ: ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʦʚʽʪʨʷ, ʪʘ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʜʦʙʦʚʘ ʱʽʣʴʥʽʩʪʴ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ 

ʧʦʚʝʨʭʥʶ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʽʜʧʦʚʽʜʥʦ ʥʘ ʈʠʩʫʥʢʘʭ 1,2. 

  
ʈʠʩʫʥʦʢ 1. ʉʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ  

ʚ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʧʦ ʨʝʛʽʦʥʘʤ ʋʢʨʘʾʥʠ 

ʈʠʩʫʥʦʢ 2. ɼʘʥʽ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʧʦ 

ʨʝʛʽʦʥʘʤ ʋʢʨʘʾʥʠ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʂʇɼ 

ʧʣʦʩʢʦʛʦ ʉʂ. ʏʠʤ ʙʽʣʴʰʘ  ʪʝʤʧʝʨʘʪʫʨʘ ʤʽʞ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ ʪʘ ʪʝʤʧʝʨʘʪʫʨʦʶ 

ʪʝʧʣʦʥʦʩʽʷ ʥʘ ʚʠʭʦʜʽ ʽʟ ʢʦʣʝʢʪʦʨʘ, ʪʠʤ ʤʝʥʰʠʡ ʂʇɼ [1].ɼʘʥʽ ʱʦʜʦ ʛʫʩʪʠʥʠ ʩʦʥʷʯʥʦʶ 

ʨʘʜʽʘʮʽʾ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʈʠʩʫʥʢʫ 2 ʧʦʢʘʟʫʶʪʴ, ʱʦ ʛʫʩʪʠʥʘ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʫʣʽʪʢʫ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʙʽʣʴʰʘ ʫ 6 ʨʘʟ ʥʽʞ ʟʠʤʦʶ. 

ʈʦʟʛʣʷʥʫʪʘ ʩʠʩʪʝʤʘ ʧʣʦʩʢʠʭ ʩʦʥʷʯʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 10 ʤ
2
, ʜʝ ʙʘʢ 

ʘʢʫʤʫʣʷʪʦʨ, ʤʘʢʩʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʧʣʦʥʦʩʽʷ ʚ ʷʢʦʤʫ ʩʪʘʥʦʚʠʪʴ 15Áʉ, - ʜʞʝʨʝʣʦ 

ʥʠʟʴʢʦʧʦʪʝʥʮʽʡʥʦʛʦ ʪʝʧʣʘ ʜʣʷ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʫ. ʇʨʠ ʫʤʦʚʽ, ʱʦ ʚ ʪʘʢʦʤʫ ʊʅ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʠʧʘʨʥʠʢʘ tʚʠʧ. = 0Áʉ, ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʥʜʝʥʩʘʮʽʾ tʢʦʥʜ.= 55Áʉ, ɖʦ ̔= 0,75. ʊʘʢʦʞ ʨʦʟʛʣʷʥʫʪʽ 

ʨʽʟʥʽ ʨʦʙʦʯʽ ʪʽʣʘ: ʬʨʝʦʥʠ R22, R407ʉ, R410B.(ɿʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʢʨʠʪʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ CoolPack ʜʣʷ ʢʦʞʥʦʛʦ ʬʨʝʦʥʫ, ʙʫʚ ʨʦʟʨʘʭʦʚʘʥʠʡ COP 

(coefficientofperformance)). ʂʫʪ ʥʘʭʠʣʫ ʩʦʥʷʯʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʦʙʨʘʥʠʡ ʟ ʨʦʟʨʘʭʫʥʢʦʤ ʥʘ 

ʭʦʣʦʜʥʠʡ ʧʝʨʽʦʜ ʨʦʢʫ ʽ ʩʪʘʥʦʚʠʪʴ: ŭ = ÁN + 15Á, ʜʝ ÁN - ʢʦʦʨʜʠʥʘʪʥʘ ʰʠʨʦʪʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʫ ʚ ʦʜʥʽʡ ʩʠʩʪʝʤʽ 

ʟ ʩʦʥʷʯʥʠʤ ʢʦʣʝʢʪʦʨʦʤ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʩʦʥʷʯʥʠʭ ʢʦʣʝʢʪʦʨʽʚ, ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʩʧʦʞʠʚʘʯʘ ʚʦʜʦʶ (ʪʝʧʣʦʥʦʩʽʻʤ) ʥʝʦʙʭʽʜʥʦʾ ʪʝʤʧʝʨʘʪʫʨ. ʊʝʧʣʦʚʘ ʧʦʪʫʞʥʽʩʪʴ 

ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʫ ʥʘ 10 ʤ
2
 ʩʦʥʷʯʥʦʛʦ ʢʦʣʝʢʪʦʨʘ ʩʢʣʘʜʘʻ 0,74 - 1,87 ʢɺʪ, ʧʦʪʫʞʥʽʩʪʴ 

ʢʦʤʧʨʝʩʦʨʘ: 0,22 - 0,62 ʢɺʪ. 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ɼʘʬʬʽɼʞ.ɸ., ɹʝʢʤʘʥ ʋ.ɸ. ʊʝʧʣʦʚʽ ʧʨʦʮʝʩʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ. 

ʄʦʩʢʚʘ: çʄʠʨè, 1977. ï 409 ʩ 

2. ʉʦʢʦʣʦʚ ɽ. ʗ., ɹʨʦʜʷʥʩʢʠʡ ɺ. ʄ. ʕʥʝʨʛʝʪʠʯʝʩʢʠʝʦʩʥʦʚʳʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʝʧʣʘ ʠ 
ʧʨʦʮʝʩʩʦʚʦʭʣʘʞʜʝʥʠʷ: ʋʯʝʙ. ʧʦʩʦʙʠʝ ʜʣʷ ʚʫʟʦʚ. ð 2-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ð ʄ.: ʕʥʝʨʛʦʠʟʜʘʪ, 

1981. ð 320 ʩ, . 
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ʉʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʫ, ʛʨ. ʊʗ-21 ʌʘʙʨʠʮʴʢʘ ɺ.ʌ. 

ɸʩʠʩʪ. ʉʝʨʘʬʠʥ ʈ.ɯ. 

ɸʅɸʃɯɿ ʇʆʊʆʏʅʆɻʆ ʉʊɸʅʋ ɼʆʉʃɯɼɾɽʅʔ ʋ ʉʌɽʈɯ ʊʗɾʂʀʍ ɸɺɸʈɯʁ 

ɸʪʦʤʥʘ ʝʣʝʢʪʨʠʯʥʘ ʩʪʘʥʮʽʷ ï ʻ ʩʢʣʘʜʥʠʤ ʽ ʪʝʭʥʦʛʝʥʥʦ-ʥʝʙʝʟʧʝʯʥʠʤ ʦʙôʻʢʪʦʤ. 

ʑʦʛʦʜʠʥʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ɸɽʉ ʚʠʤʘʛʘʻ ʚʝʣʠʢʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʚʽʜʜʘʯʽ ʪʘ ʧʦʩʪʽʡʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ. ʉʘʤʝ ʚʦʥʘ ʻ ʟʘʧʦʨʫʢʦʶ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʩʧʦʢʦʶ ʧʨʠ ʨʦʙʦʪʽ ʟ 

ʥʝʙʝʟʧʝʯʥʠʤʠ ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ  ʨʝʯʦʚʠʥʘʤʠ ʪʘ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ. ɿʘ ʚʩʽ 

ʨʦʢʠ ʨʦʙʦʪʠ ʪʘ ʚʠʚʯʝʥʥʷ ʘʪʦʤʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʙʫʣʦ ʙʝʟʣʽʯ ʚʽʜʢʨʠʪʪʽʚ ʽ ʚʜʦʩʢʦʥʘʣʝʥʴ, ʘʚʘʨʽʡ 

ʪʘ ʧʦʤʠʣʦʢ.  

ʏʦʛʦ ʣʠʰʝ ʚʘʨʪʘ ʥʘʡʙʽʣʴʰʘ ʪʝʭʥʦʛʝʥʥʘ ʘʚʘʨʽʷ ʟʘ ʚʩʽ ʯʘʩʠ ï ʏʦʨʥʦʙʠʣʴʩʴʢʘ. 

ʑʦʩʝʢʫʥʜʠ ʫ ʩʚʽʪʽ ʪʠʩʷʯʽ ʣʶʜʝʡ ʚ ʥʝʙʝʟʧʝʮʽ, ʘʜʞʝ ʧʨʠ ʥʘʡʤʝʥʰʽʡ ʧʦʤʠʣʮʽ ʯʠ ʚʽʜʤʦʚʽ 

ʤʦʞʝ ʩʪʘʪʠʩʴ ʥʦʚʘ, ʩʪʨʘʰʥʽʰʘ ʘʚʘʨʽʷ ʽʟ ʫʩʽʭ ʜʦ ʮʴʦʛʦ. ʇʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʘʥʘʣʽʟ 

ʪʷʞʢʠʭ ʘʚʘʨʽʡ ʧʨʠʚʽʚ ʜʦ ʪʦʛʦ, ʱʦ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʥʽ ʥʦʚʽ, ʢʨʘʱʽ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷ. ʋʩʽ ʜʽʾ ʙʫʣʦ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʪʝ, ʘʙʠ ʥʝ ʧʦʚʪʦʨʠʣʠʩʴ ʩʭʦʞʽ ʘʚʘʨʽʾ, ʷʢ ʥʘ 

ʏʦʨʥʦʙʠʣʽʪʘ ʌʫʢʫʩʽʤʽ-1. ʗʢ ʚʽʜʦʤʦ, ʥʘ ʦʜʠʥ ʟ ʙʣʦʢʽʚ ʌʫʢʫʩʽʤʠ ʦʜʥʦʯʘʩʥʦ ʜʽʷʣʠ  

ʟʝʤʣʝʪʨʫʩ ʽ ʮʫʥʘʤʽ. ɹʫʣʠ ʚʠʚʝʜʝʥʽ ʩʠʩʪʝʤʠ ʘʚʘʨʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʷʢ  ʨʝʟʫʣʴʪʘʪ ï ʧʝʨʝʛʨʽʚ 

ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʚʦʜʥʶ, ʱʦ ʽ ʩʧʨʠʯʠʥʠʣʦ ʚʠʙʫʭ ʙʣʦʢʫ.  

ʅʘ ʩʴʦʛʦʜʥʽ, ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʦʮʽʥʢʠ ʪʷʞʢʠʭ ʟʘʧʨʦʝʢʪʥʠʭ ʘʚʘʨʽʡ ʨʦʟʨʦʙʣʝʥʽ 

ʩʠʤʫʣʷʪʦʨʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʥʘʙʽʨ ʤʝʭʘʥʽʯʥʠʭ ʪʘ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʤʦʜʝʣʝʡ. ɼʣʷ 

ʩʫʯʘʩʥʠʭ ʧʨʦʝʢʪʽʚ ʈʋ ʟ ɺɺɽʈ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʜ MELCORʫ ʩʢʣʘʜʽ ʩʠʤʫʣʷʪʦʨʫ 

MELSIM, ʦʪʨʠʤʘʥʦʛʦ ʚ ʨʘʤʢʘʭ ʄɸɻɸʊɽ. ɼʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʪʘ ʩʝʨʽʡ ʨʝʘʢʪʦʨʘ ʦʢʨʝʤʘ 

ʦʨʛʘʥʽʟʘʮʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʣʘʩʥʠʡ ʢʦʜ (MAAP4, ASTEC). 

ʋ ʜʦʧʦʚʽʜʽ ʙʫʜʝ ʥʘʚʝʜʝʥʘ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦʩʪʘʥʫ ʽ ʜʦʩʚʽʜʫ ʨʦʟʨʦʙʦʢ ʧʦ 

ʤʦʜʝʣʶʚʘʥʥʶ ʽ ʫʧʨʘʚʣʽʥʥʶ ʟʘʧʨʦʝʢʪʥʠʤʠ ʘʚʘʨʽʷʤʠ ʥʘ ʘʪʦʤʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʭ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ:, 

1. ʉʢʘʣʦʟʫʙʦʚ ɺ.ʀ., ʂʣʶʯʥʠʢʦʚ ɸ.ɸ., ʂʦʣʳʭʘʥʦʚ ɺ.ʅ. çʆʩʥʦʚʳ ʫʧʨʘʚʣʝʥʠʷ 

ʟʘʧʨʦʝʢʪʥʳʤʠ ʘʚʘʨʠʷʤʠ ʩ ʧʦʪʝʨʝʡ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʥʘ ɸʕʉ ʩ ɺɺʕʈè. ʀʥ-ʪ ʧʨʦʙʣʝʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ɸʕʉ.-ʏʝʨʥʦʙʳʣʴ (ʂʠʝʚ, ʦʙʣ)2010.-400 ʩʪʨ. 
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ʉʪʫʜʝʥʪ 4 ʢʫʨʩʫ, ʛʨ. ʊʗ-22 ʌʽʣʦʥʦʚ ɺ.ɺ. 

ɸʩʠʩʪ., ʂʦʥʜʨʘʪʶʢ ɺ.ɸ. 

ʆʎɯʅʂɸ ʈɸɼɯɸʎɯʁʅʆɻʆ ʈʆɿʇʋʍɸʅʅʗ ʊɸ ʇʈʆɻʈɽʉʋʖʏʆɰ ʌʆʈʄʆɿʄɯʅʀ 

ɽʃɽʄɽʅʊɯɺ ɺʀɻʆʈʆɼʂʀ ʈɽɸʂʊʆʈɯɺ ʊʀʇʋ ɺɺɽʈ-1000 

ɿʘ ʦʩʪʘʥʥʽ 5 ʨʦʢʽʚ ʫʢʨʘʾʥʩʴʢʽ ʥʘʫʢʦʚʮʽ ʪʘ ʝʥʝʨʛʝʪʠʢʠ ʦʪʨʠʤʘʣʠ ʟʥʘʯʥʠʡ ʜʦʩʚʽʜ ʚ 

ʧʠʪʘʥʥʷʭ ʦʮʽʥʢʠ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʦʙʣʘʜʥʘʥʥʷ ɸɽʉ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ 

ʤʝʪʦʜʦʣʦʛʽʡ ʪʘ ʥʦʨʤ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʜʽʣʷʥʢʘʭ. ʆʩʦʙʣʠʚʽʩʪʶ ʚʽʪʯʠʟʥʷʥʦʾ ʘʪʦʤʥʦʾ 

ʝʥʝʨʛʝʪʠʢʠ ʻ ʪʝ, ʱʦ ʟʘʤʽʥʘ ʚʥʫʪʨʽʰʥʴʦʢʦʨʧʫʩʥʠʭ ʧʨʠʣʘʜʽʚ (ɺʂʇ) ʨʝʘʢʪʦʨʽʚ ʻ ʝʢʦʥʦʤʽʯʥʦ 

ʥʝʤʦʞʣʠʚʦʶ. ʉʘʤʝ ʪʦʤʫ ʚ ʟʘʛʘʣʴʥʦʤʫ ʥʘʙʦʨʽ ʢʨʠʪʝʨʽʾʚ ʥʘʜʽʡʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ʟôʷʚʣʷʶʪʴʩʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʚʧʣʠʚ ʯʠʥʥʠʢʽʚ ʚʠʢʣʠʢʘʥʠʭ ʥʘʢʦʧʣʝʥʠʤʠ ʜʝʬʝʢʪʘʤʠ ʚ 

ʤʘʪʝʨʽʘʣʽ, ʱʦ ʟʫʤʦʚʣʝʥʽ ʬʣʶʝʥʩʦʤ ʥʝʡʪʨʦʥʽʚ ʪʘ ʨʘʜʽʘʮʽʡʥʠʤ ʝʥʝʨʛʦʚʠʜʽʣʝʥʥʷʤ [1]. 

ʍʘʨʘʢʪʝʨʥʽ ʨʦʟʤʽʨʠ ʝʣʝʤʝʥʪʽʚ ʚʠʛʦʨʦʜʢʠ ʟ ʯʘʩʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ 

ʟʤʽʥʶʚʘʪʠʩʷ, ʧʨʠ ʯʦʤʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʬʦʨʤʦʟʤʽʥʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʨʘʞʘʶʯʦʾ ʜʦʟʠ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʠ [2], ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘʛʘʣʴʥʦʶ ʜʠʥʘʤʽʢʦʶ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʨʝʘʢʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ. ɿʤʽʥʘ ʛʝʦʤʝʪʨʽʾ ʚ ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʛʽʜʨʘʚʣʽʢʫ 

ʧʨʦʪʦʯʥʦʾ ʯʘʩʪʠʥʠ ʨʝʘʢʪʦʨʘ, ʚʠʢʣʠʢʘʶʯʠ ʪʘʢ ʟʚʘʥʽ ʘʥʦʤʘʣʴʥʽ ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʧʨʦʮʝʩʠ, 

ʟʤʽʥʫ ʚʣʘʩʥʦʾ ʯʘʩʪʦʪʠ ʢʦʣʠʚʘʥʴ ɺʂʇ, ʪʠʤ ʩʘʤʠʤ ʟʤʽʱʫʶʯʠ ʨʝʟʦʥʘʥʩʠ ʫ ʩʧʝʢʪʨʽ 

ʭʘʨʘʢʪʝʨʥʠʭ ʯʘʩʪʦʪ ʚʽʙʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʇʨʦʪʝ ʥʘʡʛʦʣʦʚʥʽʰʠʤ ʥʘʩʣʽʜʢʦʤ ʬʦʨʤʦʟʤʽʥʠ 

ʻ ʟʘʢʣʠʥʶʚʘʥʥʷ ʊɺɿ ʥʘ ʧʝʨʠʬʝʨʽʾ  

ʨʝʘʢʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ [2] ʯʝʨʝʟ ʧʝʚʥʠʡ ʯʘʩ 

ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʦʜʘʣʴʰʘ 

ʪʝʥʜʝʥʮʽʷ ʟʤʽʥʠ ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʫ 

ʪʦʤʫ ʞ ʥʘʧʨʷʤʢʫ ʧʨʠʟʚʝʜʝ ʜʦ  

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ  ʟʘʙʝʟʧʝʯʠʪʠ ʥʦʨʤʘʣʴʥʫ 

ʝʢʩʧʣʫʘʪʘʮʽʶ ʨʝʘʢʪʦʨʘ ʙʝʟ ʟʘʤʽʥʠ 

ʚʥʫʪʨʽʰʥʴʦʢʦʨʧʫʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ɼʣʷ ʦʮʽʥʢʠ ʰʚʠʜʢʦʩʪʽ ʬʦʨʤʦʟʤʽʥʠ, 

ʥʝʦʙʭʽʜʥʦ ʦʧʝʨʫʚʘʪʠ ʽʥʪʝʛʨʘʣʴʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʨʦʙʦʪʠ ʨʝʘʢʪʦʨʥʦʾ 

ʫʩʪʘʥʦʚʢʠ  ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʪʝʨʤʽʥʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʽʥʪʝʥʩʠʚʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï ʟʘʣʠʰʢʦʚʽ ʥʘʧʨʫʞʝʥʥʷ (ʜʠʚ. ʨʠʩ. 1) ʪʘ ʥʘʧʨʫʞʝʥʥʷ ʚʠʢʣʠʢʘʥʽ 

ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʶ ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨ, ʷʢʽ  ʩʧʨʠʯʠʥʷʶʪʴ ʜʝʬʦʨʤʫʚʘʥʥʷ. ɯʩʥʫʻ ʙʘʛʘʪʦ 

ʤʦʜʝʣʝʡ ʜʣʷ  ʦʮʽʥʢʠ ʬʦʨʤʦʟʤʽʥʠ [2], ʷʢʽ ʚ ʦʩʥʦʚʥʦʤʫ ʻ ʤʦʜʠʬʽʢʘʮʽʷʤʠ çʤʦʜʝʣʝʡ ʚʽʣʴʥʦʛʦ 

ʨʦʟʧʫʭʘʥʥʷè,  ʜʦʧʦʚʥʝʥʠʤʠ ʩʝʨʝʜʥʽʤ ʥʘʧʨʫʞʝʥʠʤ ʩʪʘʥʦʤ, ʚʠʜʦʤ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ, 

ʷʚʠʱʝʤ  ʨʘʜʽʘʮʽʡʥʦʾ ʧʦʚʟʫʯʦʩʪʽ ʪʘ ʰʚʠʜʢʽʩʪʶ ʥʘʙʦʨʫ ʜʦʟʠ ʤʘʪʝʨʽʘʣʦʤ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʦʮʽʥʶʶʪʴ ʜʝʬʦʨʤʘʮʽʶ ʪʘ ʥʘʧʨʫʞʝʥʥʷ ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ, ʦʩʪʘʥʥʻ 

ʧʦʨʽʚʥʶʶʪʴ ʟ ʛʨʘʥʠʮʝʶ ʪʝʢʫʯʦʩʪʽ, ʪʘ ʨʦʙʣʷʪʴ ʧʦʧʝʨʝʜʥʽ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ 

ɺʂʇ. ʆʩʪʘʪʦʯʥʦ ʧʨʠʡʤʘʶʪʴʩʷ ʨʽʰʝʥʥʷ ʩʪʦʩʦʚʥʦ ʘʜʝʢʚʘʪʥʦʩʪʽ ʚʠʙʨʘʥʦʾ ʤʦʜʝʣʽ ʪʘ 

ʤʦʞʣʠʚʦʩʪʽ ʧʦʜʘʣʴʰʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʝʘʢʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ ʣʠʰʝ ʧʽʩʣʷ ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʽʚ ʧʽʜ 

ʯʘʩ ʢʘʧʽʪʘʣʴʥʦʛʦ ʘʙʦ ʧʣʘʥʦʚʦʛʦ ʨʝʤʦʥʪʫ ʝʥʝʨʛʦʙʣʦʢʫ. 
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1985 ï 159 ʩ. 

2. ʄʠʨʟʦʚ ʀ.ɺ. ʅʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʥʫʪʨʠʢʦʨʧʫʩʥʳʭ ʫʩʪʨʦʡʩʪʚ 
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ʈʠʩʫʥʦʢ 1 - ʨʦʟʨʘʭʫʥʢʦʚʽ ʥʘʧʨʫʞʝʥʥʷ 

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʥʘ 60-ʤʫ ʨʦʮʽ 
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ʂʈʀʊɽʈɯɰ ʇʆʗɺʀ ɺɯɹʈɸʎɯʁʅʀʍ ʇʈʆʎɽʉʉɯɺ ɺʅʋʊʈɯʐʅʔʂʆʈʇʋʉʅʀʍ 

ʇʈʀʃɸɼɯɺ ʈɽɸʂʊʆʈɯɺ ʊʀʇʋ ɺɺʈʊ 

ɹʫʜʴ ʷʢʘ ʨʝʘʣʴʥʘ ʩʫʢʫʧʥʽʩʪʴ ʟʚôʷʟʘʥʠʭ ʪʽʣ ʟ ʥʝʥʫʣʴʦʚʦʶ ʤʘʩʦʶ ʪʘ ʦʙʤʝʞʝʥʠʤ ʫ 

ʟʨʦʩʪʘʥʥʽ ʟʥʘʯʝʥʥʷʤ ʤʦʜʫʣʷ ʧʨʫʞʥʦʩʪʽ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʤʝʭʘʥʽʯʥʫ ʢʦʣʠʚʘʣʴʥʫ ʩʠʩʪʝʤʫ 

ʽ  ʚʽʜʧʦʚʽʜʥʦ  ʩʭʠʣʴʥʘ ʢ ʚʽʙʨʘʮʽʡʥʠʤ ʧʨʦʮʝʩʘʤ. ʅʝ ʚʠʢʣʶʯʝʥʥʷʤ ʻ ʚʥʫʪʨʽʰʥʴʢʦʨʧʫʩʥʽ 

ʝʣʝʤʝʥʪʠ ʨʝʘʢʪʦʨʥʠʭ ʫʩʪʘʥʦʚʦʢ. ɺʽʙʨʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ɺʂʋ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʯʠʩʣʘ ʛʦʣʦʚʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʚʠʟʥʘʯʘʶʯʠʭ ʜʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʙʣʘʜʥʘʥʥʷ, ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʪʘ 

ʥʘʜʽʡʥʽʩʪʴ.  

ʅʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʚʠʥʠʢʥʝʥʥʷ ʢʦʣʠʚʘʥʴ ʻ ʥʘʷʚʥʽʩʪʴ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ, ʷʢʝ 

ʢʦʤʧʝʥʩʫʻ ʥʝʤʠʥʫʯʽ ʜʠʩʠʧʘʪʠʚʥʽ ʧʨʦʮʝʩʠ. ɻʦʣʦʚʥʠʤ ʝʥʝʨʛʝʪʠʯʥʠʤ ʜʞʝʨʝʣʦʤ ʚ 

ʨʝʘʢʪʦʨʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ  ʻ ʨʫʭ ʪʝʧʣʦʥʦʩʽʷ [1]. ʊʘʢʠʤ ʯʠʥʦʤ, ʛʦʣʦʚʥʝ ʧʠʪʘʥʥʷ, ʷʢʝ ʚʠʥʠʢʘʻ 

ʧʨʠ ʚʽʙʨʘʮʽʡʥʦʤʫ  ʘʥʘʣʽʟʽ ʝʣʝʤʝʥʪʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʝʨʰʦʛʦ ʢʦʥʪʫʨʫ ï ʮʝ ʚʠʷʚʣʝʥʥʷ 

ʤʝʭʘʥʽʟʤʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʥʝʨʛʽʾ ʨʫʭʫ ʨʽʜʠʥʠ ʘʙʦ ʧʘʨʦʚʦʜʷʥʦʾ ʩʫʤʽʰʽ ʚ ʝʥʝʨʛʽʶ ʢʦʣʠʚʘʥʴ, 

ʪʦʙʪʦ ʤʝʭʘʥʽʟʤʫ ʟʙʫʜʞʝʥʥʷ. 

ʈʝʘʣʴʥʘ ʢʦʣʠʚʘʣʴʥʘ ʩʠʩʪʝʤʘ ï ʮʝ ʟʚôʷʟʘʥʽ ʧʨʦʮʝʩʠ, ʟ ʟʚʦʨʦʪʥʠʤ ʥʝʣʽʥʽʡʥʠʤ 

ʟʚôʷʟʢʦʤ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʦʾ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʝ ʣʠʰʝ ʛʝʦʤʝʪʨʽʻʶ ʪʘ ʩʠʣʦʚʠʤʠ ʬʘʢʪʦʨʘʤʠ,ʘ 

ʡ ʨʦʜʦʤ ʩʠʣ, ʭʘʨʘʢʪʝʨʦʤ ʚʟʘʻʤʦʜʽʾ ʥʘ ʧʦʧʝʨʝʜʥʽʭ ʜʽʣʷʥʢʘʭ ʚʽʜʥʦʩʥʦ ʚʠʙʨʘʥʦʾ ʦʙʣʘʩʪʽ. ʋʩʽ 

ʢʦʣʠʚʘʣʴʥʽ ʧʨʦʮʝʩʠ ʻ ʩʫʪʦ ʥʝʩʪʘʮʽʦʥʘʨʥʠʤʠ,ʩʘʤʝ ʪʦʤʫ ʚʠʤʘʛʘʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʫʩʽʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʠʥʘʤʽʯʥʠʭ ʩʠʣ. ʇʨʠ ʦʙʪʽʢʘʥʥʽ ʝʣʝʤʝʥʪʘ ʥʘ 

ʡʦʛʦ ʧʦʚʝʨʭʥʽ ʚʠʥʠʢʘʻ ʥʝʩʪʘʮʽʦʥʘʨʥʘ ʛʽʜʨʦʜʠʥʘʤʽʯʥʘ ʩʠʣʘ,ʷʢʘ ʻ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ 

ʩʢʣʘʜʥʦʶ ʬʫʥʢʮʽʻʶ ʙʘʛʘʪʴʦʭ ʧʘʨʘʤʝʪʨʽʚ,ʨʦʙʦʪʘ ʷʢʦʾ ʽʜʝ ʥʘ ʢʦʤʧʝʥʩʘʮʽʶ ʨʦʙʦʪʠ 

ʜʝʤʧʬʫʚʘʥʥʷ. ɺ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ, ʧʨʠ ʫʤʦʚʽ, ʱʦ ʜʠʥʘʤʽʯʥʘ ʩʠʣʘ ʟʤʽʥʶʻʪʴʩʷ ʫ ʯʘʩʽ 

ʧʨʦʧʦʨʮʽʡʥʦ ʘʤʧʣʽʪʫʜʽ ʢʦʣʠʚʘʥʴ ʟʘ ʛʘʨʤʦʥʽʡʥʠʤ ʟʘʢʦʥʦʤ,ʘ ʩʠʣʘ ʜʠʩʠʧʘʮʽʾ ʣʽʥʽʡʥʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʚʽʙʨʫʶʯʦʛʦ ʝʣʝʤʝʥʪʫ, ʭʘʨʘʢʪʝʨ ʢʦʣʠʚʘʥʴ ʚʠʟʥʘʯʘʪʠʤʝʪʴʩʷ 

ʩʠʩʪʝʤʦʶ ʨʽʚʥʷʥʴ (1) ʚʽʜʥʦʰʝʥʥʷʤ ʨʦʙʦʪʠ çʧʦʟʠʪʠʚʥʠʭè ʩʠʣ ʜʦ ʩʠʣ, ʱʦ çʛʘʣʴʤʫʶʪʴè 

ʩʠʩʪʝʤʫ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ʂ ʢʦʣʠʚʘʣʴʥʽ ʧʨʦʮʝʩʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ 

ʭʘʨʘʢʪʝʨʦʤ, ʩʪʽʡʢʽʩʪʶ ʪʘ ʤʦʞʣʠʚʽʩʪʶ ʟʙʫʜʞʝʥʥʷ ʽʥʰʠʭ ʧʨʦʮʝʩʽʚ ʥʘʧʨʠʢʣʘʜ ʢʠʧʽʥʥʷ ʟ 

ʥʝʜʦʛʨʽʚʦʤ ʘʙʦ ʘʥʦʤʘʣʴʥʦ ʥʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʠʭ ʪʝʧʣʦʚʠʭ ʧʦʪʦʢʽʚ. 
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ʅʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʢʦʨʧʫʩʥʦʛʦʦʙʣʘʜʥʘʥʥ̫ ʨʝʘʢʪʦʨʥʦʾ 

ʫʩʪʘʥʦʚʢʠ ʻ ʥʘʩʘʤʧʝʨʝʜ ʨʝʟʦʥʘʥʩʥʽ ʧʨʦʮʝʩʠ ʚʠʢʣʠʢʘʥʽ ʪʝʨʤʦʘʢʫʩʪʠʯʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ 

[3], ʷʢʽ ʩʪʠʤʫʣʶʶʪʴ ʚʠʩʦʢʦʯʘʩʪʦʪʥʝ ʫʪʚʦʨʝʥʥʷ ʧʘʨʦʚʦʾ ʬʘʟʠ ʚ ʫʤʦʚʘʭ ʥʝʜʦʛʨʽʚʫ, ʷʢʘ ʻ 

ʧʨʠʯʠʥʦʶ ʪʦʯʢʦʚʠʭ ʛʽʜʨʦʫʜʘʨʽʚ. 
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ʄʆɼɽʈʅɯɿɸʎɯʗ ʇɸʃʀɺʅʀʍ ɿɸɺɸʅʊɸɾɽʅʔ ɼʃʗ ʈɽɸʂʊʆʈɯɺ ʊʀʇʋ ɺɺɽʈ  

ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʽʚ ʟ ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ ʥʘʰʦʾ 

ʢʨʘʾʥʠ ʟʘʷʚʣʝʥʘ ʧʨʦʛʨʘʤʘ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʷʜʝʨʥʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʥʘ 

ʥʘʡʙʣʠʞʯʦʤʫ ʝʪʘʧʽ ʽʩʪʦʪʥʫ ʦʧʪʠʤʽʟʘʮʽʶ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɺɺɽʈ.  

ʆʜʥʘ ʟ ʪʘʢʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʪʦʩʦʚʥʦ ʜʦ ɺɺɽʈ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʚʽʜʢʨʠʪʦʛʦ 

ʧʘʣʠʚʥʦʛʦ ʮʠʢʣʫ, ʧʦʣʷʛʘʻ ʚ ʧʽʜʙʦʨʽ ʚʠʛʽʜʥʽʰʦʛʦ ʚʦʜʦ-ʫʨʘʥʦʚʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʚ ʘʢʪʠʚʥʽʡ 

ʟʦʥʽ ʙʝʟ ʟʤʽʥ ʢʦʥʩʪʨʫʢʮʽʾ ʊɺɿ[1].  

ʋ ɺɺɽʈ ʧʨʠ ʚʠʙʦʨʽ ʩʢʣʘʜʫ ʧʘʣʠʚʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʜʣʷ ʬʽʢʩʦʚʘʥʦʾ ʛʝʦʤʝʪʨʽʾ ʊɺɽʃʘ ʽ 

ʢʨʦʢʫ ʨʝʰʽʪʢʠ ʚʠʟʥʘʯʘʣʴʥʠʤ ʥʝʡʪʨʦʥʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʻ ʚʽʜʥʦʰʝʥʥʷ ʷʜʝʨʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʚʦʜʥʶ ʜʦ ʷʜʝʨ ʽ  . ɼʣʷ ʽʣʶʩʪʨʘʮʽʾ ʮʴʦʛʦ ʧʦʣʦʞʝʥʥʷ ʚʠʢʦʥʘʥʽ ʨʦʟʨʘʭʫʥʢʠ, ʚ ʷʢʠʭ 

ʜʣʷ ʨʽʟʥʦʾ ʢʽʣʴʢʦʩʪʽ  ʚ ʪʘʙʣʝʪʮʽ  ʚʘʨʽʶʚʘʣʠ ʚʽʜʥʦʰʝʥʥʷ  ʽ ʚʦʜʥʶ. ʊʘʢʘ ʟʤʽʥʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʷʜʝʨʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫʨʘʥʫ ʽ ʚʦʜʥʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʙʦʨʫ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʙʘʛʘʯʝʥʥʷ ʧʘʣʠʚʘ ʪʘ ʨʦʟʤʽʨʫ ʪʘʙʣʝʪʢʠ. ɿʙʽʣʴʰʝʥʥʷ ʟʙʘʛʘʯʝʥʥʷ ʧʘʣʠʚʘ ʧʨʠ 

ʟʤʝʥʰʝʥʥʽ ʦʙʩʷʛʫ ʪʘʙʣʝʪʢʠ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ ʢʽʣʴʢʽʩʪʴ   ʽ ʟʥʠʟʠʪʠ ʢʽʣʴʢʽʩʪʴ . 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʚʦʜʥʦ-ʫʨʘʥʦʚʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʘ ʪʘ ʨʝʞʠʤʠ ʧʝʨʝʚʘʥʪʘʞʝʥʴ ɺɺɽʈ ʧʨʠ ʥʝʟʤʽʥʥʽʡ 

ʢʦʥʩʪʨʫʢʮʽʾ ʘʢʪʠʚʥʦʾ ʟʦʥʠ ʽ ʊɺɿ. ʆʩʥʦʚʥʠʤʠ ʟʤʽʥʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʻ ʟʙʘʛʘʯʝʥʥʷ ʧʘʣʠʚʘ ʽ 

ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʘʣʠʚʥʦʾ ʪʘʙʣʝʪʢʠ[2].

 

 
 

ʈʠʩʫʥʦʢ 1. ɿʘʣʝʞʥʽʩʪʴ ʪʨʠʚʘʣʦʩʪʽ 

ʢʘʤʧʘʥʽʾ ʧʨʠ ʯʦʪʠʨʠʢʨʘʪʥʦʤʫ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʽ ʧʘʣʠʚʘ ʚ ɺɺɽʈ ʚʽʜ ʟʤʽʥʠ 

ʷʜʝʨʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʦʜʥʶ ʜʦ ʽ , 

- 120 (1), 90 (2), 70 (3), 60 (4), 50 (5), 

45 (6); 7 - ʦʙʣʘʩʪʴ ʦʧʪʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ 

 
 

ʈʠʩʫʥʦʢ 2.  ɿʘʣʝʞʥʽʩʪʴ ʪʨʠʚʘʣʦʩʪʽ 

ʢʘʤʧʘʥʽʾ, ʚʽʜ ʯʘʩʪʢʠ ʧʘʣʠʚʘ ʚ ʊɺɽʃʽ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʪʘʥʜʘʨʪʥʦʶ ʪʘʙʣʝʪʢʦʶ:    1, 

2 - ʟʙʘʛʘʯʝʥʥʷ ʧʘʣʠʚʘ 6,5 ʽ 5% ʚʽʜʧʦʚʽʜʥʦ  

 

 

 

ʇʦʢʘʟʘʥʦ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʟʙʘʛʘʯʝʥʥʷ ʧʨʠ ʚʽʜʧʦʚʽʜʥʽʡ ʟʤʽʥʽ ʧʘʨʘʤʝʪʨʽʚ ʧʘʣʠʚʥʦʾ 

ʪʘʙʣʝʪʢʠ ʜʦʟʚʦʣʷʻ ʧʦʣʽʧʰʠʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʘʨʘʤʝʪʨʠ ɺɺɽʈ ʟʘʚʜʷʢʠ ʟʥʠʞʝʥʥʶ ʚʠʪʨʘʪʠ 

ʫʨʘʥʫ ʽ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʞʠʤʽʚ ʧʝʨʝʚʘʥʪʘʞʝʥʴ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʌʠʣʠʤʦʥʦʚ ʇ. ɽ. ʇʨʦʛʨʘʤʤʘ çʀʤʠʪʘʪʦʨ ʨʝʘʢʪʦʨʘè ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʘʥʝʚʨʝʥʥʳʭ 

ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ɺɺʕʈ-1000 / ʇ. ɽ. ʌʠʣʠʤʦʥʦʚ, ɺ. ɺ. ʄʘʤʠʯʝʚ, ʉ. ʇ. ɸʚʝʨʴʷʥʦʚʘ // 

ɸʪʦʤʥʘʷ ʵʥʝʨʛʠʷ. ð 1998. ð ʊ. 84, ˉ 6. - ʉ. 560-563. 

2.  Maksimov ʄ. V. Principles of controlling fuel-element cladding lifetime in variable VVER-

1000 loading regimes / ʄ. V. Maksimov, S. N. Pelykh, R. L. Gontar // Atomic Energy. ð 2012. 

ð Vol. 112, No. 4. ð P. 241-249. 
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ʉʪʫʜʝʥʪ 4 ʢʫʨʩʫ, ʛʨ. ʊʗ-22 ʏʝʨʢʘʩʦʚ ʆ.ɸ. 

ɸʩʠʩʪ. ɻʘʰʠʤʦʚ ɸ.ʄ. 

ʉʊʈɸʊɽɻɯɰʂɽʈʋɺɸʅʅʗɸɺɸʈɯɭʖɯɿʉɽʈɽɼʅʔʆʖʊɽʏɯɭʖʊɽʇʃʆʅʆʉɯʗʇɽʈʐ

ʆɻʆʂʆʅʊʋʈʋʈɽɸʂʊʆʈʅʆɰʋʉʊɸʅʆɺʂʀ ɺɺɽʈ-1000 

ɹʝʟʧʝʢʘ ʧʨʠ ʨʦʙʦʪʽ ʷʜʝʨʥʠʭ ʨʝʘʢʪʦʨʽʚ ï ʦʜʥʘ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʮʽʣʝʡ, ʱʦ ʩʪʦʾʪʴ 

ʧʦʨʷʜ ʟ ʝʢʦʥʦʤʽʯʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʽ ʥʘʜʽʡʥʽʩʪʶ ʝʢʩʧʣʫʘʪʘʮʽʾ ʷʜʝʨʥʦʾ ʫʩʪʘʥʦʚʢʠ. ɺʝʣʠʢʫ 

ʫʚʘʛʫ ʧʠʪʘʥʥʶ ʧʨʦ ʙʝʟʧʝʢʫ ʨʦʙʦʪʠ ʘʪʦʤʥʦʾ ʩʪʘʥʮʽʾ ʧʦʯʘʣʠ ʧʨʠʜʽʣʷʪʠ ʧʽʩʣʷ ʚʝʣʠʢʠʭ ʘʚʘʨʽʾ 

ʚ ʉʈʉʈ ʽ ʗʧʦʥʽʾ. ɺ ʤʘʡʙʫʪʥʴʦʤʫ ʦʯʽʢʫʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʫ ʘʚʘʨʽʡ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʷʜʝʨʥʠʭ ʫʩʪʘʥʦʚʦʢ ʰʣʷʭʦʤ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʠʭ ʧʨʠʥʮʠʧʽʚ ʙʝʟʧʝʯʥʦʾ ʨʦʙʦʪʠ ɸɽʉ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʩʥʫʻ ʧʨʦʙʣʝʤʘ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʥʘ ʨʝʘʢʪʦʨʘʭ ɺɺɽʈ, 

ʟʦʢʨʝʤʘ ʥʘ ʨʝʘʢʪʦʨʽ ɺɺɽʈ-1000. ʇʽʩʣʷ ʘʚʘʨʽʾ ʥʘ ɸɽʉ ʊʨʠ-ʄʘʡʣ ï ɸʡʣʝʥʜ (ʉʐɸ) 

ʨʦʟʧʦʯʘʚʩʷ ʘʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʘʚʘʨʽʡ ʧʦʚô̫ ʟʘʥʠʭ ʟ ʪʝʯʽʻʶ ʪʝʧʣʦʥʦʩʽʷ ʫ ʧʝʨʰʦʤʫ ʢʦʥʪʫʨʽ 

(ʤʘʣʦʶ ʽ ʩʝʨʝʜʥʴʦʶ), ʽ ʫ ʟʚôʟ̫ʢʫ ʟ ʮʠʤ ʧʨʠ ʘʥʘʣʽʟʽ ʟʘʧʨʦʝʢʪʥʠʭ ʘʚʘʨʽʡ ʘʢʪʠʚʥʦ ʧʦʯʘʣʘ 

ʧʨʠʜʽʣʷʪʠʩʴ ʫʚʘʛʘ ʩʘʤʝ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʘʚʘʨʽʡʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʘʢʪʠʚʥʦʾ ʟʦʥʠ 

ʚʠʩʦʢʦʛʦ ʽ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ. ɸʚʘʨʽʾ ʟ ʪʝʯʽʻʶ ʪʝʧʣʦʥʦʩʽʷ ʚ ʧʝʨʰʦʤʫ ʢʦʥʪʫʨʽ ʟʘʨʘʟ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʮʽʣʢʦʤ ʽʤʦʚʽʨʥʽ. ɺʠʷʚʠʣʦʩʷ, ʱʦ ʨʦʟʚʠʪʦʢ ʪʘʢʠʭ ʘʚʘʨʽʡ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ 

ʧʦ-ʨʽʟʥʦʤʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʟʤʽʨʫ ʪʝʯʽʾ, ʚʽʜ ʾʾ ʤʽʩʮʷ ʚʠʥʠʢʥʝʥʥʷ, ʘ ʪʘʢʦʞ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ɻʎʂ. 

ʋ ʜʦʧʦʚʽʜʽ ʨʦʟʛʣʷʥʫʪʽ ʧʨʦʙʣʝʤʠ , ʱʦ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʚ ʭʦʜʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʗɽʋ 

ʧʨʠ ʨʦʙʦʪʽ ʩʠʩʪʝʤʠ ʘʚʘʨʽʡʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʘʢʪʠʚʥʦʾ ʟʦʥʠ ʚʠʩʦʢʦʛʦ ʪʘ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ, 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʪʦʩʦʚʥʦ ʮʠʭ ʧʨʦʙʣʝʤ ʰʣʷʭʦʤ 

ʤʦʜʝʣʶʚʘʥʥʷ ʘʙʦ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʥʘʛʦʣʦʰʝʥʦ ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʦʙʣʘʜʥʘʥʥʷ ʮʽʻʾ ʩʠʩʪʝʤʠ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʇʨʘʚʠʣʘ ʷʜʝʨʥʦʾ ʙʝʟʧʝʢʠ ʨʝʘʢʪʦʨʥʠʭ ʫʩʪʘʥʦʚʦʢ ʘʪʦʤʥʠʭ ʩʪʘʥʮʽʡʟ ʨʝʘʢʪʦʨʘʤʠ ʟ ʚʦʜʦ ʁ

ʧ̔ ʜ ʪʠʩʢʦʤ (ʇɹʗ ʈʋ ɸʉ-2008). ʅʇ306.2.145-2008 

2. ʇʨʦʝʢʪʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʩʪʨʘʪʝʛʽʡ ʘʚʘʨʽʡʥʠʭ ʧʨʦʮʝʜʫʨ ʪʘ ʧʨʦʝʢʪʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ 

ʱʦʜʦ ʤʦʜʠʬʽʢʘʮ̔ʾ ʦʙʣʘʜʥʘʥʥʷ ʟʘʭʠʩʪʫ ʪʘ ʙʣʦʢʫʚʘʥʥʷ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʬʫʥʢʮʡ̔ ʙʝʟʧʝʢʠ ʥʘ 

ʦʩʥʦʚʽʨʦʟʨʘʭʫʥʢʦʚʦ ʘʥʘʣʽʪʠʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʧʦ ʩʪʨʘʪʝʛʽʷʭ ʪʘ ʘʣʛʦʨʠʪʤʘʭ ʫʧʨʘʚʣʽʥʥʷ 

ʘʚʘʨʽʡʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʚ ʨʘʟʽ ʩʝʨʝʜʥʴʦʾ ʪʝʯ̔ʾ ʪʝʧʣʦʥʦʩʽʷ ʧʝʨʰʦʛʦ ʢʦʥʪʫʨʫ ʈʋ ɺɺʕʈ-1000 

ʙʣʦʢʘ ˉ1 ʖʋ ɸʕʉ. ɽʈ39-2006.130.ʆɼ.1 
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ʄʘʛʽʩʪʨ 5 ʢʫʨʩʫ, ʛʨ. ʊʗ-51ʤ ʏʝʨʥʶʢ ʆ.ʆ. 

ɼʦʮ., ʢ.ʪ.ʥ. ʂʦʥʴʰʠʥ ɺ.ɯ. 

ɽʌɽʂʊʀɺʅɯʉʊʔ ɿɸʉʊʆʉʋɺɸʅʅʗ ɼʆɼɸʊʂʆɺʀʍ ʉʀʉʊɽʄ ʋʇʈɸɺʃɯʅʅʗ 

ɸɺɸʈɯʗʄʀ ʅɸ ʈɽɸʂʊʆʈʅɯʁ ʋʉʊɸʅʆɺʎɯ ɿ ʈɽɸʂʊʆʈʆʄ ɺɺɽʈ-1000 

ʋ ʧʨʦʝʢʪʘʭ ɸɽʉ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʧʽʜʚʠʱʝʥʦʾ ʙʝʟʧʝʢʠ ʟ ʨʝʘʢʪʦʨʥʦʶ ʫʩʪʘʥʦʚʢʦʶ 

ɺɺɽʈ-1000 ʜʣʷ ʫʥʠʢʥʝʥʥʷ ʧʝʨʝʭʦʜʫ ʟʘʧʨʦʝʢʪʥʠʭ ʘʚʘʨʽʡ ʫ ʪʷʞʢʫ ʩʪʘʜʽʶ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʜʧʨʦʝʢʪʥʠʤ ʧʦʰʢʦʜʞʝʥʥʷʤ ʘʢʪʠʚʥʦʾ ʟʦʥʠ (ɸʢɿ), ʧʝʨʝʜʙʘʯʝʥʽ ʥʦʚʽ 

ʧʘʩʠʚʥʽ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ: ʛʽʜʨʦʻʤʥʦʩʪʽ ʜʨʫʛʦʛʦ ʨʽʚʥʷ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ (ɻɭ-2) ʽ ʩʠʩʪʝʤʘ 

ʧʘʩʠʚʥʦʛʦ ʚʽʜʚʦʜʫ ʪʝʧʣʘ (ʉʇɺʊ). ʋ ʜʘʥʦʤʫʜʦʩʣʽʜʞʝʥʥʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʚʠʟʥʘʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʉʇɺʊ ʨʝʘʢʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ ɺɺɽʈ-1000 ʥʘ ʦʩʥʦʚʽ ʜʚʦʬʘʟʥʠʭ ʪʝʨʤʦʩʠʬʦʥʽʚ. 

ʎʽ ʩʠʩʪʝʤʠʙʝʟʧʝʢʠ, ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʪʨʠʚʘʣʝʚʽʜʚʝʜʝʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʪʝʧʣʦʚʠʜʽʣʝʥʴ ʚʽʜ 

ɸʢɿ ʪʘ ʙʘʩʝʡʥʫ ʚʠʪʨʠʤʢʠ ʚ ʫʤʦʚʘʭ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʱʦ ʤʦʞʫʪʴ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʴ 

ʚʽʜʤʦʚʦʶ ʘʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʘʚʘʨʽʡʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ɸʢɿ. 

ɸʥʘʣʽʟ ʘʚʘʨʽʾ ʥʘ ɸɽʉ ʌʫʢʫʩʽʤʘ-1 ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ ʮʽʣʽʩʥʦʩʪʽ ɸʢɿ 

ʨʝʘʢʪʦʨʘ ʪʘ ʦʙʤʝʞʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʠʢʠʜʽʚ ʫ ʚʩʪʘʥʦʚʣʝʥʠʭ ʤʝʞʘʭ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠʽ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʦʭʦʣʦʜʞʝʥʥʷ ʙʘʩʝʡʥʫ ʚʠʪʨʠʤʢʠ. ʉʘʤʝ ʪʘʢʽ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʉʇɺʊ ʜʦʟʚʦʣʷʶʪʴ 

ʟʙʝʨʝʛʪʠ ʮʽʣʽʩʥʽʩʪʴ ʬʽʟʠʯʥʠʭ ʙʘʨôʻʨʽʚ ʥʘ ʰʣʷʭʫ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʧʨʠ ʟʘʧʨʦʝʢʪʥʠʭ ʘʚʘʨʽʷʭ [1]. 

ʇʽʜʢʣʶʯʝʥʥʷ ʉʇɺʊ ʨʝʘʢʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ ʧʦ ʧʝʨʰʦʤʫ ʢʦʥʪʫʨʫ ʟʘʙʝʟʧʝʯʫʻ ʾʾ 

ʥʝʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʨʽʚʥʷ ʞʠʚʠʣʴʥʦʾ ʚʦʜʠ ʫ ʧʘʨʦʛʝʥʝʨʘʪʦʨʽ [2]. ʊʦʤʫ ʝʥʝʨʛʦʙʣʦʢʠ, ʷʢʽ 

ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʩʪʘʜʽʾ ʙʫʜʽʚʥʠʮʪʚʘ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʙʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʦʩʥʘʱʝʥʥʽ ʧʦʜʽʙʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʊʝʨʤʦʩʠʬʦʥʠ ʉʇɺʊ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʽ ʪʠʩʢʫ. ʇʨʠ 

ʨʦʟʚʠʥʫʪʦʤʫ ʨʝʞʠʤʽ ʢʠʧʽʥʥʷ ʢʦʝʬʽʮʽʻʥʪʠ ʪʝʧʣʦʚʽʜʜʘʯʽ ʟʨʦʩʪʘʶʪʴ ʙʽʣʴʰ ʨʽʟʢʦ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʛʫʩʪʠʥʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ, ʧʨʦʪʝ ʟʤʝʥʰʫʻʪʴʩʷ ʟʘʧʘʩ ʜʦ ʢʨʠʟʠ 

ʪʝʧʣʦʦʙʤʽʥʫ_[3]. 
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ʉʪʫʜʝʥʪ 4-ʛʦ ʢʫʨʩʫ ʛʨ. ʊʗ-21 ʐʝʣʷʛʦʚʩʴʢʠʡ ɼ. ʆ. 

ɸʩʠʩʪʝʥʪ ʌʝʜʦʨʦʚ ɼ. ʆ. 

ɸʃʔʊɽʈʅɸʊʀɺʅʀʁ ʉʇʆʉɯɹ ʇʆɼɸʏɯ ɿɸʇɯʈʅʆɰ ɺʆɼʀ ɻʎʅ-195ʄ ɺ ʋʄʆɺɸʍ 

ɿɸʇʈʆɽʂʊʅʀʍ ɸɺɸʈɯʁ 

 

ʇʦʚʥʘ ʚʪʨʘʪʘ ʞʠʚʣʝʥʥʷ ʟʤʽʥʥʠʤ ʩʪʨʫʤʦʤ ʝʥʝʨʛʦʙʣʦʢʫ ʚʽʜ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ 

ʜʞʝʨʝʣ, ʻ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʦʶ ʚʠʭʽʜʥʦʶ ʧʦʜʽʻʶ ʘʚʘʨʽʾ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʪʠʧʫ ʗʇɺʋ ʜʨʫʛʦʛʦ 

ʧʦʢʦʣʽʥʥʷ. ɸ ʮʝ, ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʝʥʝʨʛʦʙʣʦʢʽʚ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʨʦʤʠʩʣʦʚʽʡ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ ʽ ʚ ʋʢʨʘʾʥʽ. ɺʠʭʽʜʥʘ ʧʦʜʽʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʪʨʘʪʦʶ ʬʫʥʢʮʽʾ 

ʪʝʧʣʦʚʽʜʚʝʜʝʥʥʷ ʜʦ ʢʽʥʮʝʚʦʛʦ ʧʦʛʣʠʥʘʯʘ ʪʝʧʣʘ. ʊʦʤʫ, ʙʝʟ ʧʨʦʚʝʜʝʥʥʷ ʧʨʠʥʮʠʧʦʚʠʭ ʜʽʡ ʧʦ 

ʣʽʢʚʽʜʘʮʽʾ ʘʚʘʨʽʾ, ʮʝ ʛʘʨʘʥʪʦʚʘʥʦ ʧʨʠʟʚʝʜʝ ʜʦ ʚʘʞʢʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʘʢʪʠʚʥʦʾ ʟʦʥʠ ʽ 

ʡʤʦʚʽʨʥʦʾ ʚʽʜʤʦʚʠ ʟʘʭʠʩʥʦʾ ʬʫʥʢʮʽʾ ʢʦʥʪʘʡʤʝʥʪʫ. ʊʘʢʽ ʜʽʾ ʟʚʦʜʷʪʴʩʷ ʚ ʩʧʝʮʽʘʣʴʥʽ 

ʧʨʦʪʠʘʚʘʨʽʡʥʽ ʽʥʩʪʨʫʢʮʽʾ. ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʘʥʘʣʽʟʫ ʪʘʢʠʭ ʽʥʩʪʨʫʢʮʽʡ, ʻ, ʚʠʷʚʣʝʥʥʷ 

ʤʦʞʣʠʚʠʭ ʧʨʦʙʣʝʤ ʟ ʷʢʠʤʠ ʤʦʞʝ ʟʽʪʢʥʫʪʠʩʷ ʧʝʨʩʦʥʘʣ ɹʑʋ, ʷʢʱʦ, ʥʘʧʨʠʢʣʘʜ, ʜʽʾ 

ʽʥʩʪʨʫʢʮʽʾ ʧʦ ʚʽʜʥʦʚʣʝʥʥʶ ʞʠʚʣʝʥʥʷ ʙʫʜʫʪʴ ʪʠʤʯʘʩʦʚʦ ʙʝʟʫʩʧʽʰʥʽ. ʊʘʢʠʡ ʩʪʘʥ ʧʨʠʡʥʷʪʦ 

ʥʘʟʠʚʘʪʠ ʩʪʘʥʦʤ ʪʨʠʚʘʣʦʛʦ ʧʦʚʥʦʛʦ ʟʥʝʩʪʨʫʤʣʝʥʥʷ ʝʥʝʨʛʦʙʣʦʢʫ. ʆʜʥʽʻʶ ʟ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ 

ʧʨʦʙʣʝʤ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʪʘʢʦʛʦ ʩʪʘʥʫ, ʻ ʚʽʜʤʦʚʘ ʫʱʽʣʴʥʝʥʴ ʙʣʦʢʫ ʫʱʽʣʴʥʝʥʥʷ ʚʘʣʘ ɻʎʅ, 

ʯʝʨʝʟ ʥʝʤʠʥʫʯʽʩʪʴ, ʡʦʛʦ ʪʨʠʚʘʣʦʛʦ ʧʝʨʝʛʨʽʚʫ ʚ ʫʤʦʚʘʭ ʧʨʠʧʠʥʝʥʥʷ ʧʦʜʘʯʽ ʟʘʧʽʨʥʦʾ ʚʦʜʠ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʪʝʯʽ ʟ ʧʝʨʰʦʛʦ ʢʦʥʪʫʨʫ. 

ʋ ʨʝʞʠʤʽ ʥʦʨʤʘʣʴʥʦʾ ʨʦʙʦʪʠ ʝʥʝʨʛʦʙʣʦʢʫ ʥʘ ʧʦʪʫʞʥʦʩʪʽ, ʜʣʷ ʚʠʢʣʶʯʝʥʥʷ 

ʧʨʦʪʽʢʘʥʥʷ ʚʦʜʠ ʧʝʨʰʦʛʦ ʢʦʥʪʫʨʫ ʯʝʨʝʟ ʙʣʦʢ ʫʱʽʣʴʥʝʥʥʷ ʚʘʣʘ ɻʎʅ, ʟʘʧʽʨʥʘ  ʚʦʜʘ 

ʧʦʜʘʻʪʴʩʷ ʞʠʚʠʣʴʥʠʤʠ ʘʛʨʝʛʘʪʘʤʠ, ʩʠʩʪʝʤʠ ʧʽʜʞʠʚʣʝʥʥʷ-ʧʨʦʜʫʚʢʠ ʧʝʨʰʦʛʦ ʢʦʥʪʫʨʫ. ɼʦ 

ʩʢʣʘʜʫ ʢʦʞʥʦʛʦ ʪʘʢʦʛʦ ʘʛʨʝʛʘʪʫ ʚʭʦʜʠʪʴ: ʙʫʩʪʝʨʥʠʡ ʽ ʦʩʥʦʚʥʠʡ ʧʽʜʞʠʚʣʶʶʯʠʡ ʥʘʩʦʩʠ, ʘ 

ʪʘʢʦʞ ʤʘʩʣʦʩʠʩʪʝʤʘ ʦʩʪʘʥʥʴʦʛʦ. ʆʭʦʣʦʜʞʝʥʥʷ ʘʛʨʝʛʘʪʫ ʚʠʢʦʥʫʻʪʴʩʷ ʪʝʭʥʽʯʥʦʶ ʚʦʜʦʶ. 

ʆʯʝʚʠʜʥʦ, ʚʠʪʨʠʤʘʪʠ ʤʽʥʽʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʮʠʭ ʘʛʨʝʛʘʪʽʚ, ʚ ʫʤʦʚʘʭ 

ʩʪʘʥʫ ʪʨʠʚʘʣʦʛʦ ʧʦʚʥʦʛʦ ʟʥʝʩʪʨʫʤʣʝʥʥʷ, ʟʘʚʜʘʥʥʷ ʥʝʟʜʽʡʩʥʝʥʥʝ. 

ʊʘʢ ʷʢ, ʧʦʜʘʯʘ ʟʘʧʽʨʥʦʾ ʚʦʜʠ ʥʘ ɻʎʅ, ʚʘʞʣʠʚʠʡ ʝʪʘʧ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʧʝʨʝʜʫʻ ʟʘʛʘʣʴʥʠʤ ʜʽʷʤ ʜʣʷ ʩʪʘʙʽʣʽʟʘʮʽʾ ʩʪʘʥʫ ʝʥʝʨʛʦʙʣʦʢʫ. ɹʫʣʘ ʜʦʩʣʽʜʞʝʥʘ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʥʘʩʦʩʥʠʭ ʘʛʨʝʛʘʪʽʚ, ʧʝʨʰ ʟʘ ʚʩʝ ʚʠʟʥʘʯʝʥʠʭ ʧʨʦʝʢʪʦʤ 

ʗʇɺʋ ɺɺɽʈ-1000, ɺ-320. ʂʨʠʪʝʨʽʷʤʠ ʚʽʜʙʦʨʫ ʧʨʠ ʪʘʢʦʤʫ ʘʥʘʣʽʟʽ ʙʫʣʠ: 

Å ʧʨʦʩʪʦʪʘ ʟʙʽʨʢʠ ʩʭʝʤʠ   

Å ʧʨʠʡʥʷʪʥʽ ʨʦʙʦʯʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʦʩʘ 

Å ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʘ ʧʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʪʘʢʦʤʫ ʥʘʙʦʨʫ ʚʠʤʦʛ, ʚʽʜʧʦʚʽʜʘʻ ʛʨʫʧʘ 

ʧʣʫʥʞʝʨʥʠʭ ʢʨʠʚʦʰʠʧʥʠʭ ʥʘʩʦʩʽʚ ʩʠʩʪʝʤʠ ʛʽʜʨʦʚʠʧʨʦʙʫʚʘʥʴ 1 ʢʦʥʪʫʨʫ ʽ ʧʨʦʜʫʚʢʠ 

ʜʘʪʯʠʢʽʚ ʂɺʇ. ɼʘʥʘ ʩʠʩʪʝʤʘ ʤʝʞʫʻ ʟ ʩʠʩʪʝʤʦʶ ʧʽʜʞʠʚʣʝʥʥʷ-ʧʨʦʜʫʚʢʠ 1 ʢʦʥʪʫʨʫ, ʘ 

ʧʽʜʛʦʪʦʚʢʘ ʚʢʘʟʘʥʠʭ ʥʘʩʦʩʽʚ ʟʘʡʤʘʻ ʤʽʥʽʤʫʤ ʯʘʩʫ. ɼʣʷ ʞʠʚʣʝʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʜʘʥʦʛʦ 

ʪʠʧʫ ʥʘʩʦʩʘ ʧʦʪʨʽʙʥʦ ʚʽʜʥʦʩʥʦ ʥʝʜʦʨʦʛʠʡ ʤʦʙʽʣʴʥʠʡ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨ ʩʝʨʝʜʥʴʦʾ 

ʧʦʪʫʞʥʦʩʪʽ, ʱʦ ʪʝʞ ʻ ʧʣʶʩʦʤ ʪʘʢʦʛʦ ʨʽʰʝʥʥʷ. 
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2. ɸʕʉ ʩ ɺɺʕʈ-1000. ʋʩʪʘʥʦʚʢʘ ʨʝʘʢʪʦʨʥʘʷ ɺ-320. ʊʠʧʦʚʘʷʠʥʩʪʨʫʢʮʠʷ ʧʦ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝʩʠʩʪʝʤʳ ʨʝʘʢʪʦʨʥʦʛʦ ʦʪʜʝʣʝʥʠʷʏʘʩʪʴ 1 ʠ 2. 
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ʉʪʫʜʝʥʪ 4 ʢʫʨʩʫ, ʛʨ. ʊʗ-22 ʐʝʧʝʪʴʢʦʆ.ʈ. 

ɸʩʠʩʪʝʥʪ ʂʦʥʜʨʘʪʶʢ ɺ.ɸ. 

ʄʆɼɽʈʅɯɿɸʎɯʗ ɻʆʃʆɺʅʆɻʆ ʎʀʈʂʋʃʗʎɯʁʅʆɻʆ ʅɸʉʆʉʋ  ɺɺɽʈ-1000 

ʅʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ɸɽʉʚ ʰʠʨʦʢʦʤʫ ʩʝʥʩʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʜʽʡʥʽʩʪʶ ʩʠʩʪʝʤ 

ʦʭʦʣʦʜʞʝʥʥʷ ʘʢʪʠʚʥʠʭ ʟʦʥ ʨʝʘʢʪʦʨʽʚ ʝʥʝʨʛʦʙʣʦʢʽʚ, ʟʦʢʨʝʤʘ, ʩʧʨʘʚʥʦʶ ʨʦʙʦʪʦʶ ɻʎʅ. 

ɺʘʞʣʠʚʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʱʦ ʦʙʤʝʞʫʶʪʴ ʨʝʩʫʨʩ ɻʎʅ, ʻ ʥʘʩʣʽʜʢʠ ʧʝʨʝʭʽʜʥʠʭ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʨʝʞʠʤʽʚ: ʧʨʷʤʦʛʦ ʧʫʩʢʫ ʽ ʩʘʤʦʟʘʧʫʩʢʫ ʧʨʠʚʦʜʥʦʛʦ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ 

ʥʘʩʦʩʘ. ɿʘʩʪʦʩʦʚʫʚʘʥʠʡ ʩʧʦʩʽʙ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʧʽʜʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ɻʎʅ ʜʦ 

ʤʝʨʝʞʽ ʚʣʘʩʥʠʭ ʧʦʪʨʝʙ ʝʥʝʨʛʦʙʣʦʢʫ, ʚʠʧʨʘʚʜʘʥʠʡ ʚ ʧʝʨʽʦʜ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʙʫʜʽʚʥʠʮʪʚʘ 

ɸɽʉ, ʢʦʣʠ ʙʫʣʠ ʚʽʜʩʫʪʥʽ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʨʽʰʝʥʥʷ. ʇʨʦʪʝ ʜʘʥʠʡ ʩʧʦʩʽʙ ʤʘʻ ʨʷʜ ʽʩʪʦʪʥʠʭ 

ʥʝʜʦʣʽʢʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʤʦʤʝʥʪʥʠʤʠ ʽ ʩʪʨʫʤʦʚʠʤʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʤʠ, ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ 

ʥʝʙʘʞʘʥʠʡ ʚʧʣʠʚʫ ʥʘ ʜʚʠʛʫʥ, ʥʘʩʦʩ ʽ ʞʠʚʠʣʴʥʫʤʝʨʝʞʫ. ʄʦʤʝʥʪʥʽ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ 

ʧʨʠʚʦʜʥʦʛʦ ɸʊ ʦʙʫʤʦʚʣʝʥʽ ʡʦʛʦ ʧʝʨʝʭʽʜʥʠʤʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤʠ ʤʦʤʝʥʪʘʤʠ 

ʢʦʨʦʪʢʦʯʘʩʥʦʾ ʜʽʾ ʽ ʟʥʘʯʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. 

ʎʽ ʤʦʤʝʥʪʠ ʻ ʜʞʝʨʝʣʘʤʠ ʢʦʣʠʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ɻʎʅ, ʘ ʩʘʤʝ: ʢʦʣʠʚʘʥʴ ʨʦʪʦʨʘ 

ʜʚʠʛʫʥʘ; ʚʽʙʨʘʮʽʡ ʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ, ʩʠʩʪʝʤʠ ʡʦʛʦ ʢʨʽʧʣʝʥʥʷ, ʧʨʠʻʜʥʘʥʠʭ ʜʦ ʥʴʦʛʦ 

ʜʽʣʷʥʦʢ ʛʦʣʦʚʥʦʛʦ ʮʠʨʢʫʣʷʮʽʡʥʦʛʦ ʢʦʥʪʫʨʫ ʽ ʜʦʧʦʤʽʞʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ. ʂʦʣʠʚʘʥʥʷ, ʚ 

ʩʚʦʶ ʯʝʨʛʫ, ʚʠʢʣʠʢʘʶʪʴ ʛʽʜʨʦʜʠʥʘʤʽʯʥʫ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʧʽʜʰʠʧʥʠʢʽʚ, ʨʦʟʧʫʱʝʥʽʩʪʴ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʽ ʨʫʭʦʤʠʭ ʜʝʪʘʣʝʡ, ʥʘʢʦʧʠʯʝʥʥʷ  ʚʠʩʥʘʞʝʥʥʷ ʚ ʤʝʪʘʣʽ ʚʘʣʦʧʨʦʚʦʜʫ ʽ ʽʥʰʠʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘʩʦʩʫ, ʧʨʠʚʦʜʷʯʠ ʜʦ ʾʭ ʧʝʨʝʜʯʘʩʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ ʽ ʟʨʦʩʪʘʥʥʷ 

ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʭʦʜʫ ʟ ʣʘʜʫ. 

ʊʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʽ ʧʦʰʫʢ ʧʨʘʢʪʠʯʥʠʭ ʩʧʦʩʦʙʽʚ ʫʩʫʥʝʥʥʷ ʧʨʠʯʠʥ ʢʦʣʠʚʘʥʴ ʚ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʩʠʩʪʝʤʘʭ "ʘʩʠʥʭʨʦʥʥʠʡ ʝʣʝʢʪʨʦʧʨʠʚʦʜ - ʚʠʢʦʥʘʚʯʠʡ ʤʝʭʘʥʽʟʤ" ʚ 

ʧʫʩʢʦʚʠʭ ʨʝʞʠʤʘʭ ʻ ʜʘʚʥʴʦʶ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʶ ʧʨʦʙʣʝʤʦʶ ʷʢʘ ʥʝ ʚʪʨʘʪʠʣʘ ʩʚʦʶ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʽ ʟʥʘʯʝʥʥʷ ʚ ʥʘʰ ʯʘʩ. ʆʜʥʘʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʦʙʣʝʤʘʤ ʧʫʩʢʦʚʠʭ ʨʝʞʠʤʽʚ 

ʧʨʠʚʦʜʥʠʭ ɸɼ ʽ ʧʦʚ'ʷʟʘʥʠʤ ʟ ʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤ ʝʢʩʧʣʫʘʪʘʮʽʾ ɻʎʅ ʥʘʣʝʞʥʦʾ ʫʚʘʛʠ 

ʧʨʠʜʽʣʷʣʦʩʷ ʤʘʣʦ. ɿʘʛʘʣʴʥʠʤ ʥʝʜʦʣʽʢʦʤ ʥʝʯʠʩʣʝʥʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʦʧʦʟʠʮʽʡ 

ʱʦʜʦ ʾʭ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʨʦʟʛʣʷʜ ʧʠʪʘʥʴ ʧʦʟʘ ʢʦʥʪʝʢʩʪʦʤ ʧʨʦʜʦʚʞʝʥʥʷ ʽ 

ʟʙʝʨʝʞʝʥʥʷ ʨʝʩʫʨʩʫʝʥʝʨʛʦʙʣʦʢʽʚ ɸɽʉ. 

ʊʘʢʦʞ ʥʝʜʦʣʽʢʦʤ ʜʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʻ ʢʦʥʩʦʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʨʦʪʦʨʘ, ʪʘ ʦʢʨʝʤʦʨʦʟʪʘʰʦʚʘʥʦʛʦ ʤʘʭʦʚʠʢʘ. ʊʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʤʘʭʦʚʠʢʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʠʥʠʢʥʝʥʥʷ ʧʽʜʚʠʱʝʥʠʭ ʚʽʙʨʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʚʥʘʩʣʽʜʦʢ ʥʘʡʤʝʥʰʦʛʦ ʜʠʩʙʘʣʘʥʩʫ ʧʨʠ 

ʮʝʥʪʨʫʚʘʥʥʽ, ʪʦʤʫ ʷʚʣʷʻʪʴʩʷ ʧʨʠʩʪʨʦʻʤ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʜʘʥʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ ʪʘʢʦʞ ʚʽʜʥʦʩʠʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʩʫʮʽʣʴʥʦʛʦ ʥʝʨʦʟ'ʻʤʥʦʛʦ ʚʘʣʘ. ʎʽ ʜʚʘ ʬʘʢʪʦʨʠ 

ʟʥʠʞʫʶʪʴ ʥʘʜʽʡʥʽʩʪʴ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʛʦʣʦʚʥʦʛʦ ʮʠʨʢʫʣʷʮʽʡʥʦʛʦ ʥʘʩʦʩʫ. ʂʨʽʤ ʪʦʛʦ, 

ʥʘʷʚʥʽʩʪʴ ʦʢʨʝʤʦ ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʤʘʭʦʚʠʢʘ ʟʙʽʣʴʰʫʻ ʟʘʛʘʣʴʥʫ ʚʠʩʦʪʫ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ɻʎʅ 

ʽ ʫʩʢʣʘʜʥʶʻ ʡʦʛʦ ʤʦʥʪʘʞ / ʜʝʤʦʥʪʘʞ ʧʨʠ ʧʨʦʬʽʣʘʢʪʠʮʽ ʘʙʦ ʨʝʤʦʥʪʽ. 

ʄʦʜʝʨʥʽʟʘʮʽʷ ɻʎʅ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʙʘʛʘʪʦʨʽʯʥʦʛʦ ʧʦʩʪʽʡʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʦʮʽʥʢʠ 

ʥʝʦʙʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʷʜʝʨʥʦʾ ʪʘ ʪʝʭʥʽʯʥʦʾ ʙʝʟʧʝʢʠ , 

ʜʦʩʷʛʥʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢ ʟ ʪʦʯʢʠ ʟʦʨʫ ʪʝʭʥʽʢʠ ʪʘʢ ʽ ʝʢʦʥʦʤʽʢʠ ʽ ʦʪʞʝ ʟ ʤʝʪʦʶ 

ʟʘʜʦʚʦʣʝʥʥʷ ʚʠʤʦʛ ʩʧʦʞʠʚʘʯʽʚ ʥʘʩʦʩʽʚ ɻʎʅ. 

 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʉʅʋʗɽʪʘʇ. ï ʉʝʚʘʩʪʦʧʦʣʴ: ʉʅʋʗɽʪʘʇ, 2013. ï ɺʠʧ. 2 

(46). ï 244 ʟ.: ʽʣ.  

2. http://poleznayamodel.ru/model/12/126534.html 
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ʉʪʫʜʝʥʪ 4-ʛʦ ʢʫʨʩʫ ʛʨ. ʊʗ-21 ʐʠʰʫʪʘ ɸ.ʄ. 

ɸʩʠʩʪʝʥʪ ʌʝʜʦʨʦʚ ɼ. ʆ. 

ɸʃʔʊɽʈʅɸʊʀɺʅʀʁ ʉʇʆʉɯɹ ʇʆɼɸʏɯ ɿɸʇɯʈʅʆɰ ɺʆɼʀ ɻʎʅ-317 ɺ ʋʄʆɺɸʍ 

ɿɸʇʈʆɽʂʊʅʀʍ ɸɺɸʈɯʁ 

 

ʇʦʚʥʘ ʚʪʨʘʪʘ ʞʠʚʣʝʥʥʷ ʟʤʽʥʥʠʤ ʩʪʨʫʤʦʤ ʝʥʝʨʛʦʙʣʦʢʫ ʚʽʜ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ 

ʜʞʝʨʝʣ, ʻ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʦʶ ʚʠʭʽʜʥʦʶ ʧʦʜʽʻʶ ʘʚʘʨʽʾ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʪʠʧʫ ʗʇɺʋ ʜʨʫʛʦʛʦ 

ʧʦʢʦʣʽʥʥʷ. ɸ ʮʝ, ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʝʥʝʨʛʦʙʣʦʢʽʚ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʨʦʤʠʩʣʦʚʽʡ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ ʽ ʚ ʋʢʨʘʾʥʽ. ɺʠʭʽʜʥʘ ʧʦʜʽʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʪʨʘʪʦʶ ʬʫʥʢʮʽʾ 

ʪʝʧʣʦʚʽʜʚʝʜʝʥʥʷ ʜʦ ʢʽʥʮʝʚʦʛʦ ʧʦʛʣʠʥʘʯʘ ʪʝʧʣʘ. ʊʦʤʫ, ʙʝʟ ʧʨʦʚʝʜʝʥʥʷ ʧʨʠʥʮʠʧʦʚʠʭ ʜʽʡ ʧʦ 

ʣʽʢʚʽʜʘʮʽʾ ʘʚʘʨʽʾ, ʮʝ ʛʘʨʘʥʪʦʚʘʥʦ ʧʨʠʟʚʝʜʝ ʜʦ ʚʘʞʢʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʘʢʪʠʚʥʦʾ ʟʦʥʠ ʽ 

ʡʤʦʚʽʨʥʦʾ ʚʽʜʤʦʚʠ ʟʘʭʠʩʥʦʾ ʬʫʥʢʮʽʾ ʢʦʥʪʘʡʤʝʥʪʫ. ʊʘʢʽ ʜʽʾ ʟʚʦʜʷʪʴʩʷ ʚ ʩʧʝʮʽʘʣʴʥʽ 

ʧʨʦʪʠʘʚʘʨʽʡʥʽ ʽʥʩʪʨʫʢʮʽʾ. ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʘʥʘʣʽʟʫ ʪʘʢʠʭ ʽʥʩʪʨʫʢʮʽʡ, ʻ, ʚʠʷʚʣʝʥʥʷ 

ʤʦʞʣʠʚʠʭ ʧʨʦʙʣʝʤ ʟ ʷʢʠʤʠ ʤʦʞʝ ʟʽʪʢʥʫʪʠʩʷ ʧʝʨʩʦʥʘʣ ɹʑʋ, ʷʢʱʦ, ʥʘʧʨʠʢʣʘʜ, ʜʽʾ 

ʽʥʩʪʨʫʢʮʽʾ ʧʦ ʚʽʜʥʦʚʣʝʥʥʶ ʞʠʚʣʝʥʥʷ ʙʫʜʫʪʴ ʪʠʤʯʘʩʦʚʦ ʙʝʟʫʩʧʽʰʥʽ. ʊʘʢʠʡ ʩʪʘʥ ʧʨʠʡʥʷʪʦ 

ʥʘʟʠʚʘʪʠ ʩʪʘʥʦʤ ʪʨʠʚʘʣʦʛʦ ʧʦʚʥʦʛʦ ʟʥʝʩʪʨʫʤʣʝʥʥʷ ʝʥʝʨʛʦʙʣʦʢʫ. ʆʜʥʽʻʶ ʟ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ 

ʧʨʦʙʣʝʤ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʪʘʢʦʛʦ ʩʪʘʥʫ, ʻ ʚʽʜʤʦʚʘ ʫʱʽʣʴʥʝʥʴ ʙʣʦʢʫ ʫʱʽʣʴʥʝʥʥʷ ʚʘʣʘ ɻʎʅ, 

ʯʝʨʝʟ ʥʝʤʠʥʫʯʽʩʪʴ, ʡʦʛʦ ʪʨʠʚʘʣʦʛʦ ʧʝʨʝʛʨʽʚʫ ʚ ʫʤʦʚʘʭ ʧʨʠʧʠʥʝʥʥʷ ʧʦʜʘʯʽ ʟʘʧʽʨʥʦʾ ʚʦʜʠ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʪʝʯʽ ʟ ʧʝʨʰʦʛʦ ʢʦʥʪʫʨʫ. 

ʋ ʨʝʞʠʤʽ ʥʦʨʤʘʣʴʥʦʾ ʨʦʙʦʪʠ ʝʥʝʨʛʦʙʣʦʢʫ ʥʘ ʧʦʪʫʞʥʦʩʪʽ, ʜʣʷ ʚʠʢʣʶʯʝʥʥʷ ʧʨʦʪʽʯʢʠ 

ʚʦʜʠ ʧʝʨʰʦʛʦ ʢʦʥʪʫʨʫ ʯʝʨʝʟ ʙʣʦʢ ʫʱʽʣʴʥʝʥʥʷ ʚʘʣʘ ɻʎʅ, ʟʘʧʽʨʥʘ  ʚʦʜʘ ʧʦʜʘʻʪʴʩʷ 

ʞʠʚʠʣʴʥʠʤʠ ʘʛʨʝʛʘʪʘʤʠ, ʩʠʩʪʝʤʠ ʧʽʜʞʠʚʣʝʥʥʷ-ʧʨʦʜʫʚʢʠ ʧʝʨʰʦʛʦ ʢʦʥʪʫʨʫ. ɼʦ ʩʢʣʘʜʫ 

ʢʦʞʥʦʛʦ ʪʘʢʦʛʦ ʘʛʨʝʛʘʪʫ ʚʭʦʜʠʪʴ: ʙʫʩʪʝʨʥʠʡ ʽ ʦʩʥʦʚʥʠʡ ʧʽʜʞʠʚʣʶʶʯʠʡ ʥʘʩʦʩʠ, ʘ ʪʘʢʦʞ 

ʤʘʩʣʦʩʠʩʪʝʤʘ ʦʩʪʘʥʥʴʦʛʦ. ʆʭʦʣʦʜʞʝʥʥʷ ʘʛʨʝʛʘʪʫ ʚʠʢʦʥʫʻʪʴʩʷ ʪʝʭʥʽʯʥʦʶ ʚʦʜʦʶ. 

ʆʯʝʚʠʜʥʦ, ʚʠʪʨʠʤʘʪʠ ʤʽʥʽʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʮʠʭ ʘʛʨʝʛʘʪʽʚ, ʚ ʫʤʦʚʘʭ 

ʩʪʘʥʫ ʪʨʠʚʘʣʦʛʦ ʧʦʚʥʦʛʦ ʟʥʝʩʪʨʫʤʣʝʥʥʷ, ʟʘʚʜʘʥʥʷ ʥʝʟʜʽʡʩʥʝʥʥʝ. 

ʊʘʢ ʷʢ, ʧʦʜʘʯʘ ʟʘʧʽʨʥʦʾ ʚʦʜʠ ʥʘ ɻʎʅ, ʚʘʞʣʠʚʠʡ ʝʪʘʧ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʧʝʨʝʜʫʻ ʟʘʛʘʣʴʥʠʤ ʜʽʷʤ ʜʣʷ ʩʪʘʙʽʣʽʟʘʮʽʾ ʩʪʘʥʫ ʝʥʝʨʛʦʙʣʦʢʫ. ɹʫʣʘ ʜʦʩʣʽʜʞʝʥʘ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʥʘʩʦʩʥʠʭ ʘʛʨʝʛʘʪʽʚ, ʧʝʨʰ ʟʘ ʚʩʝ ʚʠʟʥʘʯʝʥʠʭ ʧʨʦʝʢʪʦʤ 

ʗʇʇʋ ɺɺʕʈ-440, ɺ-213. ʂʨʠʪʝʨʽʷʤʠ ʚʽʜʙʦʨʫ ʧʨʠ ʪʘʢʦʤʫ ʘʥʘʣʽʟʽ ʙʫʣʠ: 

Å ʧʨʦʩʪʦʪʘ ʟʙʽʨʢʠ ʩʭʝʤʠ  

Å ʧʨʠʡʥʷʪʥʽ ʨʦʙʦʯʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʦʩʘ 

Å ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʘ ʧʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʪʘʢʦʤʫ ʥʘʙʦʨʫ ʚʠʤʦʛ, ʚʽʜʧʦʚʽʜʘʻ ʛʨʫʧʘ 

ʧʣʫʥʞʝʨʥʠʭ ʢʨʠʚʦʰʠʧʥʠʭ ʥʘʩʦʩʽʚ ʧʽʜʩʠʩʪʝʤʠ ʧʦʜʘʯʽ ʽ ʟʙʝʨʽʛʘʥʥʷ ʙʦʨʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʫ. 

ɼʘʥʘ ʩʠʩʪʝʤʘ ʤʝʞʫʻ ʟ ʩʠʩʪʝʤʦʶ ʧʽʜʞʠʚʣʝʥʥʷ-ʧʨʦʜʫʚʢʠ 1 ʢʦʥʪʫʨʫ, ʘ ʧʽʜʛʦʪʦʚʢʘ ʚʢʘʟʘʥʠʭ 

ʥʘʩʦʩʽʚ ʟʘʡʤʘʻ ʤʽʥʽʤʫʤ ʯʘʩʫ. ɼʣʷ ʞʠʚʣʝʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʜʘʥʦʛʦ ʪʠʧʫ ʥʘʩʦʩʘ ʧʦʪʨʽʙʥʦ 

ʚʽʜʥʦʩʥʦ ʥʝʜʦʨʦʛʠʡ ʤʦʙʽʣʴʥʠʡ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨ ʩʝʨʝʜʥʴʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʱʦ ʪʝʞ ʻ 

ʧʝʨʝʚʘʛʦʶ ʪʘʢʦʛʦ ʨʽʰʝʥʥʷ. 

 

ʇɽʈɽʃɯʂ ʇʆʉʀʃɸʅʔ: 

 

1. ʈʦʚʝʥʩʢʘʷ ɸʕʉ. ʕʥʝʨʛʦʙʣʦʢ ˉ 1. ʆʪʯʝʪ ʧʦ ʘʥʘʣʠʟʫ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

2. ɸʕʉ ʩ ɺɺʕʈ-440. ʋʩʪʘʥʦʚʢʘ ʨʝʘʢʪʦʨʥʘʷ ɺ-213. ʊʠʧʦʚʘʷ ʠʥʩʪʨʫʢʮʠʷ ʧʦ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʨʝʘʢʪʦʨʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʏʘʩʪʴ 1 ʠ 2. 
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ʄʘʛʽʩʪʨ 5 ʢʫʨʩʫ, ʛʨ. ʊʗ-51ʤ ʗʚʦʨʩʴʢʠʡ ɸ.ʆ. 

ɸʩʠʩʪ., ʢ.ʪ.ʥ. ɹʽʙʽʢ ʊ.ɺ. 

ʇɽʈɽʇʈʀɿʅɸʏɽʅʅʗ ʏʀʉʃɸ ʎʀʂʃɯɺ ʅɸɺɸʅʊɸɾɽʅʅʗ ʆɹʃɸɼʅɸʅʅʗ ʊɸ 

ʊʈʋɹʆʇʈʆɺʆɼɯɺ ʗɼɽʈʅʆʁ ʋʉʊɸʅʆɺʂʀ ɽʅɽʈɻʆɹʃʆʂʋ ˉ1 ɺʇ ʖʋɸɽʉ ʋ 

ʅɸɼʇʈʆɽʂʊʅʀʁ ʇɽʈɯʆɼ ɼʆ 60 ʈʆʂɯɺ 

ɿ ʧôʷʪʥʘʜʮʷʪʠ ʜʽʶʯʠʭ ʚ ʋʢʨʘʾʥʽ ʝʥʝʨʛʦʙʣʦʢʽʚ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʨʴʦʭ ʚʞʝ ʙʫʣʦ 

ʧʨʦʜʦʚʞʝʥʦ ʜʣʷ ʾʭ ʨʦʙʦʪʠ ʫ ʧʦʥʘʜʧʨʦʝʢʪʥʠʡ ʧʝʨʽʦʜ. ʎʝ ʝʥʝʨʛʦʙʣʦʢʠ ˉ1 ʽ 2 ʈʽʚʥʝʥʩʴʢʦʾ 

ɸɽʉ, ʩʪʨʦʢ ʩʣʫʞʙʠ ʷʢʠʭ ʧʨʦʜʦʚʞʠʣʠ ʥʘ 20 ʨʦʢʽʚ, ʪʘ ʝʥʝʨʛʦʙʣʦʢ ˉ1 ʖʞʥʦ-ʋʢʨʘʾʥʩʴʢʦʾ 

ɸɽʉ, ʷʢʠʡ ʧʨʘʮʶʚʘʪʠʤʝ ʧʨʦʪʷʛʦʤ ʜʦʜʘʪʢʦʚʠʭ 10 ʨʦʢʽʚ. ɼʦ 2020 ʨʦʢʫ ʩʧʣʠʚʘʻ ʪʝʨʤʽʥ 

ʧʨʦʝʢʪʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʱʝ 9 ʘʪʦʤʥʠʭ ʝʥʝʨʛʦʙʣʦʢʽʚ. ʉʭʦʞʘ ʩʠʪʫʘʮʽʷ ʩʢʣʘʣʘʩʷ ʡ ʫ ʩʚʽʪʦʚʽʡ 

ʘʪʦʤʥʽʡ ʝʥʝʨʛʝʪʠʮʽ, ʜʝ ʧʨʦʪʷʛʦʤ 2010-2020 ʨʨ. ʧʨʠʙʣʠʟʥʦ 80% ʝʥʝʨʛʦʙʣʦʢʽʚ ɸɽʉ, 

ʚʠʯʝʨʧʘʶʪʴ ʧʨʦʝʢʪʥʠʡ ʨʝʩʫʨʩ. ʋʢʨʘʾʥʩʴʢʠʡ ʫʨʷʜ ʧʣʘʥʫʻ ʧʨʦʜʦʚʞʠʪʠ ʩʪʨʦʢ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʮʠʭ ʨʝʘʢʪʦʨʽʚ ʱʝ ʥʘ 10-20 ʨʦʢʽʚ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʨʦʜʦʚʞʠʪʠ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸɽʉ ʫ ʥʘʜʧʨʦʝʢʪʥʠʡ ʧʝʨʽʦʜ 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʨʷʜ ʨʦʙʽʪ, ʱʦ ʙʫʜʫʪʴ ʧʽʜʪʚʝʨʜʞʫʚʘʪʠ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʜʘʥʦʾ ɸɽʉ. 

ɼʘʥʥʘ ʤʝʪʦʜʠʢʘ ʚʩʪʘʥʦʚʣʶʻ ʚʠʤʦʛʠ ʜʦ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʟ ʧʝʨʝʧʨʠʟʥʘʯʝʥʥʷ 

ʜʦʧʫʩʪʠʤʦʾ ʢʽʣʴʢʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʮʠʢʣʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʪʨʫʙʦʧʨʦʚʦʜʽʚ 

ʝʥʝʨʛʦʙʣʦʢʽʚ ɸɽʉ. ɺ ʾʾ ʦʩʥʦʚʫ ʧʦʢʣʘʜʝʥʽ ʧʨʠʥʮʠʧʠ ʽ ʤʝʪʦʜʦʣʦʛʽʷ ʧʝʨʝʚʽʨʦʯʥʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ ʥʘ ʮʠʢʣʽʯʥʫ ʤʽʮʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʇʅɸɽɻ-7-002-86 "ʅʦʨʤʠ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 

ʤʽʮʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʽ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ɸɽʋ" ʟʘ ʥʘʩʪʫʧʥʠʤ ʛʨʘʥʠʯʥʠʤ ʩʪʘʥʦʤ: ʚʠʥʠʢʥʝʥʥʷ 

ʤʘʢʨʦʪʨʽʱʠʥ ʧʨʠ ʮʠʢʣʽʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ. ɿʛʽʜʥʦ ʽʟ ʟʛʘʜʘʥʠʤʠ ʧʨʠʥʮʠʧʘʤ ʝʢʩʧʣʫʘʪʘʮʽʷ 

ʦʙʣʘʜʥʘʥʥʷ ʚ ʧʨʦʝʢʪʥʠʡ/ʧʦʥʘʜʧʨʦʝʢʪʥʠʡ ʧʝʨʽʦʜ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʥʝʨʛʦʙʣʦʢʫ ɸɽʉ 

ʜʦʧʫʩʢʘʻʪʴʩʷ, ʷʢʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ ʘ  [ʘN], ʜʝ ʘ - ʥʘʢʦʧʠʯʝʥʘ ʫʪʦʤʣʶʶʯʘ 

ʧʦʰʢʦʜʞʝʥʥʷ, [ʘN] - ʜʦʧʫʩʪʠʤʘ ʥʘʢʦʧʠʯʝʥʘ ʫʪʦʤʣʶʶʯʘ ʧʦʰʢʦʜʞʝʥʥʷ (ʧʨʠʡʤʘʻʪʴʩʷ [ʘN] = 

1). 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʌʠʣʘʪʦʚ ɺ.ʄ. ʇʨʝʜʝʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ ʤʘʢʨʦʪʨʝʱʠʥ ʧʨʠ 

ʮʠʢʣʠʯʝʩʢʦʤ ʥʘʛʨʫʞʝʥʠʠ//ɺɸʅʊ.- ʉʝʨ. çʌʠʟʠʢʘ ʠ ʪʝʭʥʠʢʘ ʷʜʝʨʥʳʭ 

ʨʝʘʢʪʦʨʦʚè.- 1978.-ɺʳʧ. 1 (21).- ʉ. 114-123. 

2. ʅʦʨʤʳ ʨʘʩʯʝʪʘ ʥʘ ʧʨʦʯʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʘʪʦʤʥʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ. ʇʅɸʕ ɻ-7-002-86.- ʄ.: ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ, 1989. 

3. http://sstc.kiev.ua/documents/doc/report/report_09.pdf 
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ʉʪʫʜʝʥʪ 4 ʢʫʨʩʫ, ʛʨ. ʊʗ-21 ʗʮʝʥʢʦ ʄ.ɺ. 

ɸʩʠʩʪʝʥʪ  ʂʦʥʜʨʘʪʶʢ ɺ.ɸ. 

ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʅɽʆɹʍɯɼʅʆʉʊɯ ʉʇʆʈʋɼɾɽʅʅʗ ʎɽʅʊʈɸʃʔʅʆɻʆ 

ʉʍʆɺʀʑɸ ɺɯɼʇʈɸʎʔʆɺɸʅʆɻʆ ʇɸʃʀɺɸ (ʎʉɺʗʇ) ɺ ʋʂʈɸɰʅɯ 

ʑʦʨʽʯʥʦ ʚ ʋʢʨʘʾʥʽ ʜʦ ɹɺ (ʙʘʩʝʡʥʽʚ ʚʠʪʨʠʤʢʠ)  ʥʘ ɸɽʉ ʫ ʩʝʨʝʜʥʴʦʤʫ 

ʚʠʚʘʥʪʘʞʫʻʪʴʩʷ 546 ɺʊɺɿ (ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʪʝʧʣʦʚʠʜʽʣʷʶʯʠʭ ʟʙʽʨʦʢ)  ʨʝʘʢʪʦʨʽʚ ɺɺɽʈ-

1000 ʪʘ 168 ɺʊɺɿ ʨʝʘʢʪʦʨʽʚ ɺɺɽʈ-440. ɺ ʩʠʣʫ ʽʩʪʦʨʠʯʥʠʭ ʧʨʠʯʠʥ ʚ ʋʢʨʘʾʥʦʶ ʜʝ-ʬʘʢʪʦ 

ʨʦʟʧʦʯʘʪʦ ʟʘʢʣʶʯʥʠʡ ʝʪʘʧ ʨʝʘʣʽʟʘʮʽʾ ʗʇʎ (ʷʜʝʨʥʦʛʦ ʧʘʣʠʚʥʦʛʦ ʮʠʢʣʫ), ʟʘʩʥʦʚʘʥʠʡ ʥʘ 

ʧʝʨʝʨʦʙʮʽ ʪʘ ʟʙʝʨʽʛʘʥʥʽ ɺʗʇ (ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʷʜʝʨʥʦʛʦ ʧʘʣʠʚʘ) ʚ ʈʦʩʽʾ. ɺʊɺɿ ʨʝʘʢʪʦʨʽʚ 

ɺɺɽʈ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʢʦʥʮʝʧʮʽʻʶ, ʧʨʠʡʥʷʪʦʶ ʚ ʉʈʉʈ, ʧʽʜʣʷʛʘʣʦ ʧʝʨʝʨʦʙʮʽ ʜʣʷ 

ʚʠʜʽʣʝʥʥʷ ʽ ʧʦʩʣʽʜʫʶʯʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʠʩʥʠʭ ʽʟʦʪʦʧʽʚ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʨʝʘʣʽʟʘʮʽʷ 

ʮʽʻʾ ʢʦʥʮʝʧʮʽʾ ʧʨʘʢʪʠʯʥʦ ʟʫʧʠʥʠʣʘʩʷ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ, ʧʨʠ ʮʴʦʤʫ ʚʘʨʪʽʩʪʴ ʧʦʩʣʫʛ  ʧʦ 

ʧʨʦʤʽʞʥʦʤʫ ʟʙʝʨʽʛʘʥʥʶ ʪʘ ʧʝʨʝʨʦʙʮʽ ɺʗʇ ʚ ʈʦʩʽʾ ʤʘʻ ʚʠʨʘʞʝʥʫ ʪʝʥʜʝʥʮʽʶ ʟʨʦʩʪʘʪʠ, ʽ 

ʤʦʞʝ ʟʨʦʩʪʠ ʜʦ ʚʽʜʤʽʪʦʢ ʚʠʱʠʭ ʟʘ ʩʚʽʪʦʚʠʡ ʨʽʚʝʥʴ ʮʽʥ ʥʘ ʜʘʥʽ ʧʦʩʣʫʛʠ. ɼʘʥʠʡ ʬʘʢʪ ʟʤʫʰʫʻ 

ʰʫʢʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʚʘʨʽʘʥʪʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ɺʗʇ ʚ ʋʢʨʘʾʥʽ. 

ʂʠʾʚʩʴʢʠʤ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʠʤ ʽʥʩʪʠʪʫʪʦʤ "ɽʥʝʨʛʦʧʨʦʝʢʪ"ʙʫʣʦʚʠʨʦʙʣʝʥʦ ʜʚʘ 

ʦʩʥʦʚʥʠʭ ʩʮʝʥʘʨʽʾ ʧʦʚʦʜʞʝʥʥʷ ʟ ɺʗʇ: "ʇʝʨʝʨʦʙʢʘ ɺʗʇ ʫ ʈʦʩʽʾ" ʪʘ "ʎʉɺʗʇ". 

ʇʝʨʰʠʡ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ɺʊɺɿ ʜʦ ʈʦʩʽʾ, ʜʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʡʦʛʦ 

ʧʨʦʤʽʞʥʝ ʟʙʝʨʽʛʘʥʥʷ. ɺʠʚʝʟʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʦ ʟʘʢʽʥʯʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʽʶʯʠʭ ʥʘ ʜʘʥʠʡ 

ʤʦʤʝʥʪ ʝʥʝʨʛʦʙʣʦʢʽʚ. ɺʗʇ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʨʦʤʽʞʥʦʤʫ ʟʙʝʨʽʛʘʥʥʽ ʫ ʈʦʩʽʾ ʜʦ ʧʦʯʘʪʢʫ 

ʨʦʙʦʪʠ ʧʝʨʝʨʦʙʥʦʛʦ ʟʘʚʦʜʫ. ʇʝʨʝʨʦʙʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʦʪʷʛʦʤ 30 ʨʦʢʽʚ, ʧʦʯʠʥʘʶʯʽ ʟ 2030 

ʨʦʢʫ. ʇʝʨʝʨʦʙʢʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʦʭʦʚʘʥʥʷ ʅɸɺ (ʥʠʟʴʢʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ) ʪʘ ʉɸɺ 

(ʚʠʩʦʢʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ), ʟʘʩʢʣʫʚʘʥʥʷ ʪʘ ʧʨʦʤʽʞʥʝ ʟʙʝʨʽʛʘʥʥʷ ɺɸɺ (ʚʠʩʦʢʦʘʢʪʠʚʥʠʭ 

ʚʽʜʭʦʜʽʚ). ɿʙʝʨʽʛʘʥʥʷ ɺɸɺ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʦʪʷʛʦʤ 50 ʨʦʢʽʚ, ʧʽʩʣʷ ʯʦʛʦ ʚʦʥʠ ʧʽʜʣʷʛʘʶʪʴ 

ʧʦʚʝʨʥʝʥʥʶ ʜʦ ʋʢʨʘʾʥʠ[1]. 

ʋ ʜʨʫʛʦʤʫ ʩʮʝʥʘʨʽʾ ʧʝʨʝʜʙʘʯʝʥʦ, ʱʦ ʜʦ ʚʚʝʜʝʥʥʷ ʩʭʦʚʠʱʘ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ, ɺʗʇ 

ʙʫʜʫʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠʩʷ ʜʦ ʈʦʩʽʾ ʚ ʤʽʥʽʤʘʣʴʥʦ ʤʦʞʣʠʚʠʭ ʢʽʣʴʢʦʩʪʷʭ, ʚʠʟʥʘʯʝʥʠʭ ʧʦ 

ʧʦʚʥʦʪʽ ʟʘʧʦʚʥʝʥʥʷ ɹɺ ʥʘ ʩʪʘʥʮʽʷʭ ʪʘ ʥʘʷʚʥʦʩʪʽ ʚʽʣʴʥʠʭ ʯʘʨʫʥʦʢ. ɺʠʚʝʟʝʥʝ ʜʦ ʈʦʩʽʾ ɺʗʇ, 

ʟʘ ʚʩʽ ʧʦʧʝʨʝʜʥʽ ʧʝʨʽʦʜʠ ʜʦ ʤʦʤʝʥʪʫ ʚʝʜʝʥʥʷ ʎʉɺʗʇ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʧʨʦʭʦʜʠʪʴ ʚʩʽ ʩʪʘʜʽʾ 

ʧʨʦʤʽʞʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʠ ʟʛʽʜʥʦ ʟ ʧʝʨʰʠʤ ʩʮʝʥʘʨʽʻʤ. ʇʦʯʠʥʘʶʯʠ ʟ ʤʦʤʝʥʪʫ 

ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʪʘʮʽʶ ʎʉɺʗʇ, ʚʠʚʽʟ ɺʗʇ ʟ ʈʽʚʥʝʥʩʴʢʦʶ, ʍʤʝʣʴʥʠʮʴʢʦʾ ʪʘ ʖʞʥʦ-

ʋʢʨʘʾʥʩʴʢʦʾ ɸɽʉ ʚ ʩʭʦʚʠʱʝ ʜʣʷ ʧʨʦʤʽʞʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ 

ʧʨʦʝʢʪʫ, ʤʽʩʪʢʽʩʪʴ ʎʉɺʗʇ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ 12500 ɺʊɺɿ 

ʨʝʘʢʪʦʨʽʚ ɺɺɽʈ-1000 ʪʘ 4000 ɺʊɺɿ ʨʝʘʢʪʦʨʽʚ ɺɺɽʈ-440 ʧʨʦʪʷʛʦʤ 100 ʨʦʢʽʚ. ʇʽʩʣʷ 

ʧʨʦʤʽʞʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ  ɺʊɺɿ ʫ ʎʉɺʗʇ ʟʜʽʡʩʥʶʻʪʴʩʷ ʾʭ ʧʦʭʦʚʘʥʥʷ ʚ ʛʝʦʣʦʛʽʯʥʠʭ 

ʬʦʨʤʘʮʽʷʭ. 

ɸʥʘʣʽʟ ʩʮʝʥʘʨʽʾʚ ʧʦʢʘʟʘʚ, ʱʦ ʩʫʤʘʨʥʽ ʚʠʪʨʘʪʠ ʧʦ ʧʝʨʰʦʤʫ ʩʮʝʥʘʨʽʶ ʧʝʨʝʚʠʱʫʶʪʴ 

ʚʠʪʨʘʪʠ ʧʦ ʜʨʫʛʦʤʫ ʩʮʝʥʘʨʽʶ ʫ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 40%. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʢʦʥʘʥʦʛʦ 

ʘʥʘʣʽʟʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʩʮʝʥʘʨʽʡ ʟʙʝʨʽʛʘʥʥʷ ɺʗʇ ʚ ʎʉɺʗʇ ʚ ʋʢʨʘʾʥʽ ʢʨʘʱʠʡ 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ ʪʘ ʟʙʝʨʽʛʘʥʥʷʤ ɺʗʇ ʫ ʈʦʩʩʽʾ[2]. 

ʋ ʧʦʜʘʣʴʰʽʡʨʦʙʦʪʽ ʙʫʜʝ ʥʘʚʝʜʝʥʘ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʚʘʨʪʦʩʪʽ ʦʧʝʨʘʮʽʡ, ʪʘ ʙʫʜʫʪʴ 

ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʦʚʦʜʞʝʥʥʷ  ɺʗʇ ʚ ʋʢʨʘʾʥʽ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1.   ʇʅɸʕ ɻ-14-029-91, ʇʨʘʚʠʣʘ ʙʝʟʧʝʢʠ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ɺʗʇ (1991). 

2. 57-204.201.002.ʆʕ 01.01, ʊɽʆɯ ʎʉɺʗʇ, ʪ.1, ʯʘʩʪʠʥʘ 1, ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʽ ʚʠʧʨʘʚʜʘʥʦʩʪʽ ʩʧʦʨʫʜʞʝʥʥʷ ʎʉɺʗʇ, ʂʠʾʚ, ʂɯɽʇ, 175 ʩ. (2006). 



 72 

ʋɼʂ 621.039.58 

ʉʪʫʜʝʥʪ 5 ʢʫʨʩʫ, ʛʨ. ʊʗ-51ʤ ʌʽʣʽʥʶʢ ʆ.ɺ. 

ɼʦʮʝʥʪ, ʢ.ʪ.ʥ. ʂʦʥʴʰʠʥ ɺ.ɯ. 

ɯʄʆɺɯʈʅɯʉʅʀʁ ɸʅɸʃɯɿ ɹɽɿʇɽʂʀ ɿ ʋʈɸʍʋɺɸʅʅʗʄ 

"ʇʆʉʊʌʋʂʋʉɯʄʉʔʂʀʍ" ɿɸʍʆɼɯɺ ɼʃʗ ʈɽɸʂʊʆʈɯɺ ɺɺɽʈ-1000 (ɺ-320) 

ʋʂʈɸɰʅʀ 

ʅʘ ʧʝʨʰʦʤʫ ʤʽʩʮʽ ʚ ʘʪʦʤʥʽʡ ʝʥʝʨʛʝʪʠʮʽ ʟʘʚʞʜʠ ʩʪʦʾʪʴ ʧʠʪʘʥʥʷ ʙʝʟʧʝʯʥʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ɸɽʉ. ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʢʽʣʴʢʽʩʥʦʾ ʪʘ ʷʢʽʩʥʦʾ ʦʮʽʥʢʠ 

ʡʤʦʚʽʨʥʦʩʪʽ ʧʣʘʚʣʝʥʥʷ ʘʢʪʠʚʥʦʾ ʟʦʥʠ ʝʥʝʨʛʦʙʣʦʢʫ ʨʝʘʢʪʦʨʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʚʩʴʦʛʦ 

ʩʧʝʢʪʨʫ ɺʇɸ ʷʚʣʷʻʪʴʩʷ ɯɸɹ. 

ɻʽʧʦʪʝʪʠʯʥʦ ʥʘʡʚʘʞʯʦʶ ʟʘʧʨʦʝʢʪʥʦʶ ʘʚʘʨʽʻʶ ʜʣʷ ɸɽʉ ʋʢʨʘʾʥʠ ʤʦʞʝ ʙʫʪʠ ʧʦʚʥʝ 

ʟʥʝʩʪʨʫʤʣʝʥʥʷ, ʱʦ, ʜʦ ʨʝʯʽ, ʩʪʘʣʦʩʷ ʥʘ ʷʧʦʥʩʴʢʽʡ ɸɽʉ ʌʫʢʫʩʽʤʘ. ʊʦʤʫ ʤʝʪʦʶ ʜʘʥʦʾ 

ʨʦʙʦʪʠ ʻ ʧʦʛʣʠʙʣʝʥʠʡ ʘʥʘʣʽʟ ʩʪʨʘʪʝʛʽʾ ʣʽʢʚʽʜʘʮʽʾ ʥʘʩʣʽʜʢʽʚ ʟʘʧʨʦʝʢʪʥʦʾ ʘʚʘʨʽʾ çʊʨʠʚʘʣʝ 

ʧʦʚʥʝ ʟʥʝʩʪʨʫʤʣʝʥʥʷ ʤʘʡʜʘʥʯʠʢʘ ɸɽʉ ʟ ʚʪʨʘʪʦʶ ʢʽʥʮʝʚʦʛʦ ʧʦʛʣʠʥʘʯʘ ʪʝʧʣʘè 

ɸʚʘʨʽʷ ʥʘ ɸɽʉ ʌʫʢʫʩʽʤʘ ʧʦʢʘʟʘʣʘ ʙʽʣʴʰʫ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʙʽʣʴʥʠʭ 

ʥʘʩʦʩʥʠʭ ʫʩʪʘʥʦʚʦʢ(ʄʅʋ) ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʣʦʢʘʣʴʥʠʭ ʟʘʜʘʯ ʢʦʥʪʨʦʣʶ ʘʚʘʨʽʻʶ ʟ ʧʦʚʥʠʤ 

ʟʥʝʩʪʨʫʤʣʝʥʥʷʤ ɸɽʉ ʪʘ ʚʪʨʘʪʦʶ ʪʝʭʥʽʯʥʦʾ ʚʦʜʠ ʚʽʜʧʦʚʽʜʥʠʭ ʩʧʦʞʠʚʘʯʽʚ. 

ʆʩʥʦʚʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʽʜʝʷ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʦʮʽʥʮʽ ʚʧʣʠʚʫ ʥʘ ʙʝʟʧʝʢʫ ɸɽʉ 

ʩʪʨʘʪʝʛʽʾ ʣʽʢʚʽʜʘʮʽʾ ʟʘʧʨʦʝʢʪʥʦʾ ʘʚʘʨʽʾ, ʚʠʢʣʠʢʘʥʦʾ ʪʨʠʚʘʣʠʤ ʧʦʚʥʠʤ ʟʥʝʩʪʨʫʤʣʝʥʥʷʤ 

ʝʥʝʨʛʦʙʣʦʢʽʚ ʥʘ ʤʘʡʜʘʥʯʠʢʫ ɸɽʉ ʟ ʚʽʜʤʦʚʦʶ ʫʩʽʭ ʜʞʝʨʝʣ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʽ ʚʪʨʘʪʦʶ 

ʢʽʥʮʝʚʦʛʦ ʧʦʛʣʠʥʘʯʘ ʪʝʧʣʘ. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʟʘʜʘʯʽ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʟʙʽʨ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʇʽʩʣʷ ʯʦʛʦ ʥʝʦʙʭʽʜʥʦ ʟʨʦʙʠʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʣʽʢʚʽʜʘʮʽʾ ʟʘʧʨʦʝʢʪʥʦʾ 

ʘʚʘʨʽʾ. ɺʠʢʦʥʘʪʠ ʽʤʦʚʽʨʥʽʩʥʠʡ ʘʥʘʣʽʟ ʙʝʟʧʝʢʠ 1-ʛʦ ʨʽʚʥʷ ʚʥʫʪʨʽʰʥʽʭ ɺʇɸ ʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʄʅʋ. ʇʨʦʚʝʩʪʠ ʧʦʨ̔ʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʦʟʨʘʭʦʚʘʥʦʾ ʤʦʜʝʣʽ ɯɸɹ ʟ ʜʽʶʯʦʶ ʤʦʜʝʣʣʶ ɯɸɹ 1-ʛʦ 

ʨʽʚʥʷ ʚʥʫʪʨʽʰʥʽʭ ɺʇɸ ɺ-320(ʷʢʽ ʟʤʽʥʠ ʩʫʤʘʨʥʦʾ ʏʇɸɿ ʪʘ ʩʫʤʘʨʥʦʾ ʏʇɸɺ ʚʽʜʙʫʜʫʪʴʩʷ) 

 

  

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

 

1. ʇʦʧʝʨʝʜʥʽʡ ʟʚʽʪ ʟ ʘʥʘʣʽʟʫ ʙʝʟʧʝʢʠʩʪʨʘʪʝʛʽʾ ʣʽʢʚʽʜʘʮʽʾ ʘʚʘʨʽʾ ʥʘ ɸɽʉ ʌʫʢʫʩʽʤʘ ʚ 
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ʉɽʂʎɯʗ ˉ2 

ʊʝʧʣʦʦʙʤʽʥ ʽ 

ʛʽʜʨʦʜʠʥʘʤʽʢʘ ʚ 

ʪʝʧʣʦʧʝʨʝʜʘʶʯʠʭ 

ʧʨʠʩʪʨʦʷʭ ʽ 

ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʫʩʪʘʥʦʚʢʘʭ 
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ʉʪʫʜʝʥʪ 4-ʛʦ ʢʫʨʩʫ, ʛʨ. ʊʌ-21 ɸʥʜʨʫʩʽʢ ʅ. ʖ 

ʜʦʮʝʥʪ ʐʝʚʝʣʴ ɭ.ɺ.  

ɺʇʃʀɺ ʊɽʇʃʆʅʆʉɯʗ ʊɸ ʁʆɻʆ ʂɯʃʔʂʆʉʊɯ ʅɸ ʈʆɹʆʏɯ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ 

ʂɸʅɸɺʏɸʊʀʍ ʊɽʇʃʆɺʀʍ ʊʈʋɹ 

ɿ ʢʦʞʥʠʤ ʨʦʢʦʤ ʪʝʧʣʦʚʽ ʪʨʫʙʠ ʚʠʢʣʠʢʘʶʪʴ ʚʩʝ ʙʽʣʴʰʠʡ ʽʥʪʝʨʝʩ ʫ ʚʯʝʥʠʭ, 

ʢʦʥʩʪʨʫʢʪʦʨʽʚ ʪʘ ʽʥʞʝʥʝʨʽʚ ʚ ʦʙʣʘʩʪʷʭ ʪʝʭʥʽʢʠ, ʜʝ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʽʥʪʝʥʩʠʚʥʠʡ 

ʪʝʧʣʦʚʽʜʚʽʜ, ʨʝʛʫʣʶʚʘʪʠ ʪʝʧʣʦʚʽ ʧʦʪʦʢʠ. ɿʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʧʣʦʚʠʭ ʪʨʫʙ  ʥʘʢʦʧʠʯʠʚʩʷ 

ʚʝʣʠʢʠʡ ʦʙôʻʤ ʽʥʬʦʨʤʘʮʽʾ ʟ ʨʽʟʥʠʭ ʘʩʧʝʢʪʽʚ ʢʦʥʩʪʨʫʶʚʘʥʥʷ, ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʮʠʭ ʧʨʠʩʪʨʦʾʚ [1]. 

ɼʝʷʢʽ ʨʦʙʦʪʠ ʚʞʝ ʟʘʩʪʘʨʽʣʠ, ʽʥʰʽ, ʥʘʚʧʘʢʠ, ʧʽʜʪʚʝʨʜʞʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʽ 

ʦʪʨʠʤʘʣʠ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ. ɿ ʢʦʞʥʠʤ ʨʦʢʦʤ ʟôʷʚʣʷʻʪʴʩʷ ʚʩʝ ʙʽʣʴʰʝ ʦʨʠʛʽʥʘʣʴʥʠʭ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʽʜʝʡ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʭ ʧʨʘʢʪʠʯʥʘ ʧʝʨʝʚʽʨʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʪʝʭʥʽʮʽ. 

ʆʪʞʝ, ʥʘʷʚʥʠʡ ʪʝʦʨʝʪʠʯʥʠʡ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʥʝʦʙʭʽʜʥʦ ʫʪʦʯʥʶʚʘʪʠ ʪʘ 

ʜʦʧʦʚʥʶʚʘʪʠ.  

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʘʣʶʤʽʥʽʻʚʽ ʧʨʦʬʽʣʴʥʽ ʪʝʧʣʦʚʽ ʪʨʫʙʠ ʟ ʢʘʥʘʚʯʘʪʦʶ 

ʩʪʨʫʢʪʫʨʦʶ. ʊʘʢʽ ʪʨʫʙʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʤ ʪʝʨʤʽʯʥʠʤ ʦʧʦʨʦʤ, ʚʠʩʦʢʦʶ 

ʥʘʜʽʡʥʽʩʪʶ, ʥʝʚʝʣʠʢʦʶ ʤʘʩʦʶ.  

ʆʩʥʦʚʥʘ ʟʘʜʘʯʘ ʝʢʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ï ʧʦʢʘʟʘʪʠ ʚʧʣʠʚ ʤʘʩʠ ʟʘʧʨʘʚʢʠ ʪʘ 

ʢʫʪʘ ʥʘʭʠʣʫ ʥʘ ʪʝʧʣʦʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʤʘʢʩʠʤʘʣʴʥʠʡ ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ ʪʘ ʪʝʨʤʽʯʥʠʡ 

ʦʧʽʨ) ʢʘʥʘʚʯʘʪʠʭ ʘʣʶʤʽʥʽʻʚʠʭ ʪʝʧʣʦʚʠʭ ʪʨʫʙ, ʱʦ ʧʨʘʮʶʶʪʴ ʚ ʨʝʞʠʤʽ ʪʝʨʤʦʩʠʬʦʥʫ. ʂʫʪ 

ʥʘʭʠʣʫ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʪʝʧʣʦʧʝʨʝʜʘʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʤʘʣʠʭ ʡʦʛʦ 

ʟʥʘʯʝʥʥʷʭ.  ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʦ ʟʘʣʝʞʥʽʩʪʴ ʪʝʨʤʽʯʥʦʛʦ ʦʧʦʨʫ R ʚʽʜ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ Q ʧʨʠ 

ʨʽʟʥʠʭ ʤʘʩʘʭ ʟʘʧʨʘʚʢʠ ʪʘ ʢʫʪʽʚ ʥʘʭʠʣʫ. ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚʽʜ ʢʫʪʘ ʥʠʭʠʣʫ. 

 

      
          ʈʠʩʫʥʦʢ 1 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ R=f(Q)                  ʈʠʩʫʥʦʢ 2 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ Qʧ=f(ű)                                   

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʀʚʘʥʦʚʩʢʠʡ ʄ.ʅ., ʌʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʪʝʧʣʦʚʳʭ ʪʨʫʙ [ʊʝʢʩʪ] / ʉʦʨʦʢʠʥ ɺ.ʇ., ʗʛʦʜʢʠʥ 

ʀ.ɺ. ï ʄʦʩʢʚʘ: ɸʪʦʤʠʟʜʘʪ, 1978. ï  255 ʩ. 
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ʄʘʛʽʩʪʨ 6 ʢʫʨʩʫ, ʛʨ. ʊʌ-41ʤ ɸʥʽʩʽʤʦʚʘ ɸ.ɸ. 

ɼʦʮ., ʢ.ʪ.ʥ. ʐʝʚʝʣʴ ɭ.ɺ. 

ɯʅʊɽʅʉʀʌɯʂɸʎɯʗ ʇʈʆʎɽʉɯɺ ʊɽʇʃʆʆɹʄɯʅʋ ɺ ɸʃʖʄɯʅɯɭɺʀʍ 

ʇʈʆʌɯʃʔʅʀʍ ʊɽʈʄʆʉʀʌʆʅɸʍ ɿɸ ʈɸʍʋʅʆʂ ʆʇʊʀʄɯɿɸʎɯɰ ʂɸʇɯʃʗʈʅʆɰ 

ʉʊʈʋʂʊʋʈʀ 

ʋ ʟʚ'ʷʟʢʫ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʮʽʥ ʥʘ ʝʥʝʨʛʦʥʦʩʽʾ ʽ ʧʦʛʽʨʰʝʥʥʷʤ ʝʢʦʣʦʛʽʾ ʚʘʞʣʠʚʠʤ 

ʟʘʚʜʘʥʥʷʤ ʩʴʦʛʦʜʝʥʥʷ ʻ ʧʦʰʫʢ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʟʜʘʪʥʠʭ ʟʘʤʽʥʠʪʠ ʜʦʨʦʛʠʡ 

ʧʨʠʨʦʜʥʠʡ ʛʘʟ ʽ ʥʘʬʪʦʧʨʦʜʫʢʪʠ. ʆʜʥʠʤ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʜʣʷ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʝʣʝʢʪʨʠʬʽʢʘʮʽʾ ʞʠʪʣʦʚʠʭ ʦʙ'ʻʢʪʽʚ. ʅʘ ʜʘʥʠʡ 

ʤʦʤʝʥʪ ʮʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʦʚʠʭ ʩʦʥʷʯʥʠʭ 

ʢʦʣʝʢʪʦʨʽʚ (ʉʂ) ʽ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʙʘʪʘʨʝʡ. ɹʽʣʴʰʽʩʪʴ ʩʦʥʷʯʥʠʭ ʢʦʣʝʢʪʦʨʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʽʜʥʽ ʪʝʧʣʦʚʽ ʪʨʫʙʠ, ʧʨʦʪʝ ʘʣʶʤʽʥʽʻʚʽ ʪʝʧʣʦʚʽ ʪʨʫʙʠ ʤʘʶʪʴ ʤʝʥʰʫ ʚʘʛʫ ʽ 

ʚʘʨʪʽʩʪʴ. ɼʦ ʪʦʛʦ ʞ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʶʤʽʥʽʻʚʠʭ ʧʨʦʬʽʣʴʥʠʭ ʪʝʨʤʦʩʠʬʦʥʽʚ ʜʦʟʚʦʣʷʻ 

ʚʠʨʽʰʠʪʠ ʦʜʥʫ ʟ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤʜʘʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʘ ʩʘʤʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩʥʦʛʦ 

ʢʦʥʪʘʢʪʫ ʦʙʦʣʦʥʢʠ ʪʨʫʙʠ ʟ ʪʝʧʣʦʧʦʛʣʠʥʘʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ ʟʘʚʜʷʢʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʬʽʣʶ 

ʤʝʪʦʜʦʤ ʝʢʩʪʨʫʟʽʾ [1]. ʇʨʠ ʮʴʦʤʫ ʢʦʨʧʫʩ ʽ ʨʦʙʦʯʘ ʧʦʚʝʨʭʥʷ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʮʽʣʴʥʫ 

ʢʦʥʩʪʨʫʢʮʽʶ.  

ʊʝʨʤʦʩʠʬʦʥʠ  ʟ ʚʽʜʢʨʠʪʠʤʠ ʧʦʟʜʦʚʞʥʽʤʠ ʢʘʧʽʣʷʨʥʠʤʠ ʢʘʥʘʚʢʘʤʠ ʥʘ ʚʥʫʪʨʽʰʥʽʡ 

ʧʦʚʝʨʭʥʽ ʩʪʽʥʢʠ ʢʦʨʧʫʩʫ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʨʦʩʪʦʪʦʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʚʠʩʦʢʦʶ 

ʪʝʧʣʦʧʝʨʝʜʘʚʘʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ, ʘʣʝ ʤʘʶʪʴ ʩʭʠʣʴʥʽʩʪʴ ʟʨʠʚʫ ʨʽʜʠʥʠ ʧʘʨʦʚʠʤ ʧʦʪʦʢʦʤ. 

ʇʨʦʭʽʜʥʠʡ ʧʝʨʝʪʠʥ ʢʘʥʘʣʽʚ ʤʦʞʝ ʤʘʪʠ ʨʽʟʥʫ ʬʦʨʤʫ: ʧʨʷʤʦʢʫʪʥʫ, ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʫ, 

ʪʨʠʢʫʪʥʫ, ʥʘʧʽʚʢʨʫʛʣʫ, -ʧʦʜʽʙʥʫ ʪʘ ʽʥ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚ ɸʇʊ ʢʘʥʘʚʯʘʩʪʦʾ ʩʪʨʫʢʪʫʨʠ 

ʜʦʟʚʦʣʷʻ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʧʨʦʮʝʩʠ ʪʝʧʣʦʦʙʤʽʥʫ ʚ ʟʦʥʽ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ 

ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʪʝʨʤʦʩʠʬʦʥʫ, ʘ ʪʘʢʦʞ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʜʽʣʠʪʠ  

ʧʘʨʦʚʠʡ ʪʘ ʨʽʜʠʥʥʠʡ ʧʦʪʦʢʠ. 

ʅʘ ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ ɸʇʊ ʚʧʣʠʚʘʻ ʨʷʜ ʬʘʢʪʦʨʽʚ: ʢʫʪ ʥʘʭʠʣʫ, ʪʝʧʣʦʥʦʩʽʡ, 

ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʨʘʚʢʠ, ʬʦʨʤʘ ʪʘ ʨʦʟʤʽʨʠ ʢʘʥʘʚʢʠ, ʜʽʘʤʝʪʨ ʧʘʨʦʚʦʛʦ ʢʘʥʘʣʫ ʽ ʽʥ. 

ʐʣʷʭʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴʚʩʪʘʥʦʚʣʝʥʦ ʚʧʣʠʚ ʢʫʪʘ ʥʘʭʠʣʫ ʥʘ 

ʪʝʧʣʦʪʨʘʥʩʧʦʨʪʥʫ ʟʜʘʪʥʽʩʪʴ ʪʝʨʤʦʩʠʬʦʥʫ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʢʦʥʩʪʨʫʢʮʽʡ, ʘ ʩʘʤʝ ʜʣʷ  ɸʇʊ ʟ 

ʟʦʚʥʽʰʥʽʤ ʜʽʘʤʝʪʨʦʤ 8, 10 ʪʘ 12,5 ʤʤ. ʆʪʨʠʤʘʥʦ ʧʦʨʽʚʥʷʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʜʣʷ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʢʦʥʩʪʨʫʢʮʽʡ ʪʝʨʤʦʩʠʬʦʥʽʚ ʟ ʧʨʷʤʦʢʫʪʥʦʶ, -

ʧʦʜʽʙʥʦʾ ʬʦʨʤʦʶ ʢʘʥʘʚʢʠ ʽ ʙʝʟ ʢʘʥʘʚʯʘʩʪʦʾ ʩʪʨʫʢʪʫʨʠ. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʦʙʨʘʥʦ ʪʝʧʣʦʥʦʩʽʡ  ʪʘ ʚʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʢʨʘʱʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʻ ɸʇʊ ʟ ʘʤʽʘʢʦʤ. ʊʝʧʣʦʪʨʘʥʩʧʦʨʪʥʘ 

ʟʜʘʪʥʽʩʪʴ ɸʇʊ ʟ ʘʤʽʘʢʦʤ ʥʘ 40% ʢʨʘʱʝ ʥʽʞ ʟ ʧʝʥʪʘʥʦʤ ʪʘ ʥʘ 27% ʢʨʘʱʝ ʥʽʞ ʟ ʘʮʝʪʦʥʦʤ, 

ʧʨʦʪʝ ʚ ʷʢʦʩʪʽ ʪʝʧʣʦʥʦʩʽʷ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʝʥʪʘʥ, ʷʢʠʡ ʧʨʘʮʶʻ ʚ 

ʜʽʘʧʘʟʦʥʽ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ -15ęʉ ʜʦ 130ęʉ ʽ ʥʝ ʻ ʪʦʢʩʠʯʥʦʶ ʨʽʜʠʥʦʶ ʯʠ ʧʨʝʢʫʨʩʦʨʦʤ 

ʧʦʨʽʚʥʷʥʦ ʟ ʘʤʽʘʢʦʤ ʪʘ ʘʮʝʪʦʥʦʤ. ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʪʝʨʤʦʩʠʬʦʥʘʭ 

ʢʘʥʘʚʯʘʪʫ ʩʪʨʫʢʪʫʨʫ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʛʦʪʦʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ɋ-ʧʦʜʽʙʥʠʭ ʢʘʥʘʚʦʢ, ʪʘʢ ʷʢ 

ʚʦʥʘ ʤʘʻ ʚʽʜʤʽʥʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʥʘʡʤʝʥʰ ʩʭʠʣʴʥʘ ʜʦ ʟʨʠʚʫ ʨʽʜʠʥʠ ʧʘʨʦʚʠʤ ʧʦʪʦʢʦʤ 

ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʬʦʨʤʽ.  
. 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. Sergii Khairnasov. Solar Collectors of Buildings Facade Based on Aluminum Heat Pipes with 

Colored Coating /Sergii Khairnasov, Boris Rassamakin, Rostyslav Musiy, Andrii Rassamakin.// 

Journal of Civil Engineering and Architecture. -Volume 7, No. 4 (Serial No. 65), April 2013, pp. 
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ɸʩʧʽʨʘʥʪ ɹʘʩʢʦʚʘ ʆ.ʆ. 

ʇʨʦʬ., ʜ.ʬ.-ʤ.ʥ. ɺʦʨʦʧʘʻʚ ɻ.ʆ. 

ʋʇʈɸɺʃɯʅʅʗ ɺʀʍʈʆɺʀʄ ʊɽʇʃʆʄɸʉʆʆɹʄɯʅʆʄ ɺ ɽʃɽʄɽʅʊɸʍ 

ɽʅɽʈɻɽʊʀʏʅʆɻʆ ʆɹʃɸɼʅɸʅʅʗ 

ʋʧʨʘʚʣʽʥʥʷ ʚʠʭʨʦʚʠʤ ʪʝʧʣʦʦʙʤʽʥʦʤ ʜʦʟʚʦʣʷʻ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʧʨʦʮʝʩʠ 

ʪʝʧʣʦʚʽʜʜʘʯʽ ʰʣʷʭʦʤ ʟʤʽʥʠ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʪʦʢʫ ʪʘ ʜʦʩʷʛʪʠ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʪʝʧʣʦʤʘʩʦʧʝʨʝʥʦʩʫ ʪʘ ʩʫʧʫʪʥʽʤʠ 

ʛʽʜʨʘʚʣʽʯʥʠʤʠ ʚʪʨʘʪʘʤʠ. ɿʘʩʪʦʩʫʚʘʥʥʷʩʪʨʫʢʪʫʨʦʚʘʥʠʭʧʦʚʝʨʭʦʥʴ, ʷʢ ʦʜʥʦʛʦ 

ʽʟʩʧʦʩʦʙʽʚʫʧʨʘʚʣʽʥʥʷ ʧʦʪʦʢʦʤ, ʜʘʻʤʦʞʣʠʚʽʩʪʴʩʪʘʙʽʣʽʟʫʚʘʪʠʘʙʦʜʝʩʪʘʙʽʣʽʟʫʚʘʪʠ ʪʝʯʽʶ ʟʘ 

ʨʘʭʫʥʦʢʫʪʚʦʨʝʥʥʷʚʠʭʨʦʚʠʭ ʩʪʨʫʢʪʫʨ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚ ʣʽʪʝʨʘʪʫʨʽ [1, 2]ʜʦʩʠʪʴ ʘʢʪʠʚʥʦ 

ʦʙʛʦʚʦʨʶʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʝʬʝʢʪʠʚʥʦʛʦʫʧʨʘʚʣʽʥʥʷʚʠʭʨʦʚʠʤ ʧʦʪʦʢʦʤ ʟ ʤʝʪʦʶ 

ʟʙʽʣʴʰʝʥʥʷʪʝʧʣʦʦʙʤʽʥʫ. ɸʣʝ, ʨʘʟʦʤ ʟ ʪʠʤ,ʥʝʤʘʻʻʜʠʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʥʘ 

ʤʝʭʘʥʽʟʤʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʠ ʦʙʤʝʞʝʥʥʽʝʥʝʨʛʦʚʠʪʨʘʪ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʧʦʩʪʘʚʣʝʥʘ ʪʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʟʘʜʘʯʘ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʫ ʥʘ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʭʛʦʬʨʦʚʘʥʠʭ ʧʦʚʝʨʭʥʷʭ.ɺ ʨʦʟʛʣʷʥʫʪʦʤʫ ʜʽʘʧʘʟʦʥʽ ʯʠʩʝʣ ʈʝʡʥʦʣʴʜʩʘ ʙʫʣʠ 

ʚʠʷʚʣʝʥʽ ʥʘʩʪʫʧʥʽ ʪʝʥʜʝʥʮʽʾ. ʊʝʧʣʦʚʠʡ ʧʦʪʽʢ ʯʝʨʝʟ ʪʨʫʙʫ ʟ ʛʦʬʨʦʚʘʥʦʶ ʚʩʪʘʚʢʦʶ ʙʫʚ 

ʙʽʣʴʰʠʡ ʥʽʞ ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ ʯʝʨʝʟ ʛʣʘʜʢʫ ʩʪʽʥʢʫ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ 

ʪʝʧʣʦʦʙʤʽʥʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʜʦʜʘʪʢʦʚʦʾ ʪʫʨʙʫʣʽʟʘʮʽʾ ʧʦʪʦʢʫ (ʨʠʩ. 1, ʘ). ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ 

ʩʢʦʨʦʩʪʽ ʧʦʪʦʢʫ ʽʥʪʝʥʩʠʬʽʢʫʚʘʣʠʩʷ ʧʨʦʮʝʩʠ ʪʝʧʣʦʚʽʜʜʘʯʽ ʫ 1,13-1,33 ʨʘʟʠ. ʏʠʤ ʚʠʱʘ ʙʫʣʘ 

ʰʚʠʜʢʽʩʪʴ ʪʝʧʣʦʥʦʩʽʷ, ʪʠʤ ʙʽʣʴʰʘ ʙʫʣʘ ʨʽʟʥʠʮʷ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʪʝʧʣʦʪʠ, ʧʝʨʝʜʘʥʦʾ ʯʝʨʝʟ 

ʛʣʘʜʢʫ ʪʨʫʙʫ ʽ ʪʝʧʣʦʪʠ, ʧʝʨʝʜʘʥʦʾ ʯʝʨʝʟ ʛʦʬʨʦʚʘʥʫ ʧʦʚʝʨʭʥʶ.  

 
ʘ)                                                                            ʙ) 

ʘ ïʚʽʜʥʦʰʝʥʥʷ ʪʝʧʣʦʚʠʭ ʧʦʪʦʢʽʚ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ Re; 

ʙ ïʚʽʜʥʦʰʝʥʥʷ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʦʧʦʨʫʚʽʜ ȹʊ=Tw/Tf 

ʈʠʩʫʥʦʢ 1 ï ɺʽʜʥʦʰʝʥʥʷ ʪʝʧʣʦʚʠʭ ʠ ʛʽʜʨʘʚʣʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʛʦʬʨʦʚʘʥʦʾ ʪʨʫʙʠ ʜʦ ʛʣʘʜʢʦʾ 

 

ɺʦʜʥʦʯʘʩ ʧʨʠ ʨʦʟʚʠʥʝʥʥʽ ʪʝʧʣʦʦʙʤʽʥʥʦʾ ʧʦʚʝʨʭʥʽ ʟʘ ʨʘʭʫʥʦʢ ʛʦʬʨʫʚʘʥʥʷ 

ʟʙʽʣʴʰʫʶʪʴʩʷ ʽ ʟʘʪʨʘʪʠ ʥʘ ʧʨʦʢʘʯʢʫ ʪʝʧʣʦʥʦʩʽʷ ʫ 1,02-1,18 ʨʘʟ (ʨʠʩ. 1, ʙ), ʦʙʫʤʦʚʣʝʥʽ 

ʜʦʜʘʪʢʦʚʠʤ ʟʘʚʠʭʨʝʥʥʷʤ ʧʦʪʦʢʫ.  

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. Sreedhara Rao, B. Effect of corrugation angle on heat transfer studies of viscous fluids in 

corrugated plate heat exchangers [ʊʝʢʩʪ] / B. Sreedhara Rao, SurywanshiGajanan D, S. Varun 

etc. // International Journal of Engineering and Technology Innovation.ð 2015. ðVol.5, ˉ2.ð 

pp. 99ð107. 

2. ʍʘʣʘʪʦʚ, ɸ.ɸ. ʊʝʧʣʦʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʣʦʩʢʠʭ ʢʘʥʘʣʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ 

ʛʝʥʝʨʘʪʦʨʘʤʠ ʚʠʭʨʝʡ ʠ ʚʳʩʪʫʧʘʤʠ [ʊʝʢʩʪ] / ɸ. ɸ. ʍʘʣʘʪʦʚ, ɺ. ʅ. ʆʥʠʱʝʥʢʦ, ɸ.ʉ. 

ʂʦʚʘʣʝʥʢʦ // ʇʨʦʤʳʰʣʝʥʥʘʷ ʪʝʧʣʦʪʝʭʥʠʢʘ.ð2006.ðʊ.28,ˉ6.ðʉ. 5ð14. 
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ɼʦʮ., ʢ.ʪ.ʥ. ʂʨʘʚʝʮ ɺ.ʖ. 

ɺʃʀʗʅʀɽ ɻɽʆʄɽʊʈʀʏɽʉʂʀʍ ʇɸʈɸʄɽʊʈʆɺ ʅɸ ʊɽʇʃʆʇɽʈɽɼɸʖʑʀɽ 

ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ɼɺʋʍʌɸɿʅʓʍ ʊɽʈʄʆʉʀʌʆʅʆɺ 

ɼʚʫʭʬʘʟʥʳʝ ʪʝʨʤʦʩʠʬʦʥʳ ʷʚʣʷʶʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʝʧʣʦʚʳʭ ʪʨʫʙ, ʚ ʢʦʪʦʨʳʭ 

ʦʪʩʫʪʩʪʚʫʝʪ ʢʘʧʠʣʣʷʨʥʦ - ʧʦʨʠʩʪʘ ̫ ʩʪʨʫʢʪʫʨʘ. ʇʨʦʮʝʩʩ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʚ ʪʝʨʤʦʩʠʬʦʥʝ 

ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʠ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ. ʊʝʧʣʦʧʝʨʝʜʘʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʪʝʨʤʦʩʠʬʦʥʘ ʟʘʚʠʩʷʪ ʢʘʢ ʦʪ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʚʝʣʠʯʠʥʘ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ ʚ ʟʦʥʝ ʢʦʥʜʝʥʩʘʮʠʠ), ʪʘʢ ʠ ʦʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʦʙʱʝʡ ʜʣʠʥʳ, ʚʥʫʪʨʝʥʥʝʛʦ ʜʠʘʤʝʪʨʘ, ʜʣʠʥʳ ʟʦʥ ʥʘʛʨʝʚʘ ʠ ʢʦʥʜʝʥʩʘʮʠʠ) 

[1]. ʆʩʥʦʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʚʫʭʬʘʟʥʳʭ ʪʝʨʤʦʩʠʬʦʥʦʚ ʷʚʣʷʶʪʩʷ ʤʠʥʠʤʘʣʴʥʦʝ 

ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ Rmin ʠ ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ Qmax.  

           ʎʝʣʴʶ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʪʝʧʣʦʧʝʨʝʜʘʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʫʭʬʘʟʥʳʭ ʪʝʨʤʦʩʠʬʦʥʦʚ, ʘ ʠʤʝʥʥʦ ʥʘ 

ʚʝʣʠʯʠʥʫ ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ R ʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ Q ʪʝʨʤʦʩʠʬʦʥʘ ʩ 

ʚʥʫʪʨʝʥʥʠʤ ʜʠʘʤʝʪʨʦʤ 5Ț10
-3
ʤ ʠ ʜʣʠʥʥʦʡ 0,7 ʤ, ʟʘʧʨʘʚʣʝʥʥʳʡ ʤʝʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ. 

ʊʝʨʤʦʩʠʬʦʥ ʨʘʩʧʦʣʘʛʘʣʩʷ ʚʝʨʪʠʢʘʣʥʦ (ű = +90
0
). 

  

ʈʠʩʫʥʦʢ 1 ï ɺʣʠʷʥʠʝ ʜʣʠʥʳ ʟʦʥʳ ʥʘʛʨʝʚʘ ʥʘ 

ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ  

ʈʠʩʫʥʦʢ 2 ï ɺʣʠʷʥʠʝ ʜʣʠʥʳ ʟʦʥʳ 

ʥʘʛʨʝʚʘ ʥʘ ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʝʧʣʦʚʦʡ 

ʧʦʪʦʢ  

ʀʟ ʨʠʩ.1 ʚʠʜʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʤʝʨʦʚ ʜʣʠʥʥʳ ʟʦʥʳ ʥʘʛʨʝʚʘ ʪʝʨʤʠʯʝʩʢʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʩʪʝʪ, ʘ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʫʤʝʥʴʰʘʝʪʩʷ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ 

ʜʘʚʣʝʥʠʷ ʚʥʫʪʨʠ ʪʝʨʤʦʩʠʬʦʥʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʮʝʥʪʨʦʚ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʠ 

ʵʪʦʤ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʧʘʨʘ ʦʪ ʟʦʥʳ ʥʘʛʨʝʚʘ ʚ ʟʦʥʫ ʢʦʥʜʝʥʩʘʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʘʜʠʘʙʘʪʥʦʡ ʟʦʥʝ ʤʝʞʜʫ ʧʘʨʦʤ ʠ 

ʩʪʝʢʘʶʱʝʡ ʧʣʝʥʢʦʡ ʢʦʥʜʝʥʩʘʪʘ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʚʝʣʠʯʠʥʫ ʦʪʚʦʜʠʤʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ Q, 

ʯʪʦ ʧʝʨʝʜʘʝʪʩʷ.  

ʆʧʨʝʜʝʣʷʶʱʠʤ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʜʠʘʤʝʪʨʘ ʢ ʜʣʠʥʝ ʟʦʥʳ  ʥʘʛʨʝʚʘ. ɺ 

ʜʠʘʧʘʟʦʥʝ ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʣʫʯʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ 
max :ʟʥQ f d l  

0,5

max 15,7 .ʟʥQ d l  

 

ʇʝʨʝʯʝʥʴ ʩʩʳʣʦʢ: 

1. ɹʝʟʨʦʜʥʳʡ ʄ.ʂ. ʇʨʦʮʝʩʩʳ ʧʝʨʝʥʦʩʘ ʚ ʜʚʫʭʬʘʟʥʳʭ ʪʝʨʤʦʩʠʬʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. ʊʝʦʨʠʷ ʠ 

ʧʨʘʢʪʠʢʘ [ʊʝʢʩʪ] / ʄ.ʂ. ɹʝʟʨʦʜʥʳʡ, ʀ.ʃ. ʇʠʦʨʦ, ʊ.ʆ. ʂʦʩʪʶʢ. ï ʂ: ʌʘʢʪ, ï 2005. ï 704 ʩ.  

 



 78 

ʋɼʂ 536.24 

ʉʪʫʜʝʥʪʢʘ 4-ʛʦ ʢʫʨʩʫ, ʛʨ. ʊʌ-21 ɹʦʥʜʘʨ ɺ. ɸ. 

ʘʩʠʩʪʝʥʪ ʉʝʤʝʥʷʢʦ ʆ. ɺ. 

ʃʆʂɸʃʔʅʀʁ ʊɽʇʃʆʆɹʄɯʅ ʇʃʆʉʂʆ-ʆɺɸʃʔʅʆɰ ʊʈʋɹʀ ɿ ʅɽʇʆɺʅʀʄ 

ʇʆʇɽʈɽʏʅʀʄ ʆʈɽɹʈɽʅʅʗʄ 

ʇʽʜʚʠʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʝʧʣʦʚʽʜʜʘʯʽ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ 

ʤʝʪʦʜʘʤʠ ï ʟʘʚʞʜʠ ʙʫʣʦ ʘʢʪʫʘʣʴʥʠʤ ʥʘʫʢʦʤʽʩʪʢʠʤ ʪʘ ʧʨʘʢʪʠʯʥʦ ʦʨʽʻʥʪʦʚʘʥʠʤ ʟʘʚʜʘʥʥʷʤ. 

ɺʠʙʽʨ ʨʘʮʽʦʥʘʣʴʥʦʾ ʧʦʚʝʨʭʥʽ ʥʘʛʨʽʚʫ ʪʝʧʣʦʦʙʤʽʥʥʦʛʦ ʧʨʠʩʪʨʦʶ ʤʦʞʣʠʚʠʡ ʪʽʣʴʢʠ ʥʘ ʦʩʥʦʚʽ 

ʩʫʤʽʩʥʦʛʦ ʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʪʝʧʣʦʚʽʜʜʘʯʽ ʽ ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ ʦʧʦʨʫ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʥʝʩʥʠʤʠ 

ʦʨʝʙʨʝʥʥʷ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʨʫʙʠ ʢʨʫʛʣʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʬʽʣʴʦʚʘʥʠʭ ʧʣʦʩʢʦ-ʦʚʘʣʴʥʠʭ ʦʨʝʙʨʝʥʠʭ ʪʨʫʙ, ʫ ʷʢʠʭ ʧʦʧʝʨʝʯʥʽ ʨʝʙʨʘ 

ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʙʽʯʥʠʭ ʧʣʦʩʢʠʭ ʯʘʩʪʠʥʘʭ ʧʣʦʩʢʦ-ʦʚʘʣʴʥʦʾ ʦʩʥʦʚʠ, ʟʚ'ʷʟʘʥʦ ʟ ʧʨʘʛʥʝʥʥʷʤ 

ʟʤʝʥʰʝʥʥʷ ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ ʦʧʦʨʫ ʪʨʫʙʥʠʭ ʧʘʢʝʪʽʚ. ɿʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʪʝʧʣʦʥʦʩʽʷ ʜʣʷ ʧʘʢʝʪʽʚ ʟʨʫʯʥʦʦʙʪʽʯʥʦʾ ʬʦʨʤʠ ʪʨʫʙʠ ʟʨʦʩʪʘʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʝʧʣʦʦʙʤʽʥʫ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʫ ʮʽʣʦʤʫ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʧʣʦʦʙʤʽʥʥʦʛʦ 

ʫʩʪʘʪʢʫʚʘʥʥʷ [1]. 

ʇʣʦʩʢʦ-ʦʚʘʣʴʥʽ ʩʪʘʣʝʚʽ ʪʨʫʙʠ ʟ ʦʨʝʙʨʝʥʥʷʤ ʥʘ ʙʽʯʥʠʭ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʥʷʭ (ʨʠʩ. 1) 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʢʦʥʪʘʢʪʥʠʤ ʧʨʠʚʘʨʶʚʘʥʥʷʤ ʧʣʦʩʢʠʭ ʩʪʘʣʝʚʠʭ ʨʝʙʝʨ ʜʦ ʧʣʦʩʢʦ-ʦʚʘʣʴʥʠʭ 

ʛʣʘʜʢʠʭ ʪʨʫʙ. ʊʘʢʠʡ ʩʧʦʩʽʙ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʙʝʟʧʝʯʫ ̒ʥʘʜʽʡʥʠʡ ʪʝʨʤʽʯʥʠʡ ʢʦʥʪʘʢʪ ʤʽʞ 

ʨʝʙʨʘʤʠ ʡ ʥʝʩʥʦʶ ʪʨʫʙʦʶ. 

 
ʈʠʩ. 1. ʇʣʦʩʢʦ-ʦʚʘʣʴʥʘ 

ʪʨʫʙʘ ʟ ʥʝʧʦʚʥʠʤ 

ʦʨʝʙʨʝʥʥʷʤ 

ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʩʧʨʦʙ ʚʠʚʯʝʥʥʷ ʬʽʟʠʯʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ ʧʨʦʮʝʩʽʚ ʧʝʨʝʥʦʩʫ ʚ ʧʦʧʝʨʝʯʥʦ-ʦʨʝʙʨʝʥʠʭ ʪʨʫʙʘʭ 

ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʾʭ ʣʦʢʘʣʴʥʦʾ 

ʪʝʧʣʦʚʽʜʜʘʯʽ. ʊʘʢ ʷʢ ʚʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʽʜʥʦʩʥʦ 

ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʥʷ -ʧʦʣʽʚ ʪʘ ʫʤʦʚ 

ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʧʨʦʮʝʩʽʚ ʚ ʧʦʧʝʨʝʯʥʦïʦʨʝʙʨʝʥʠʭ ʧʦʚʝʨʭʥʷʭ ʟʘʣʠʰʘʻʪʴʩʷ 

ʦʙʤʝʞʝʥʠʤ, ʘ ʾʭ ʨʝʟʫʣʴʪʘʪʠ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʩʬʦʨʤʫʣʶʚʘʪʠ 

ʻʜʠʥʫ ʢʘʨʪʠʥʫ ʤʝʭʘʥʽʟʤʫ ʧʝʨʝʥʦʩʫ. 

ɼʘʥʽ ʟ ʣʦʢʘʣʴʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʫ ʥʦʩʷʪʴ ʩʫʧʝʨʝʯʣʠʚʠʡ 

ʭʘʨʘʢʪʝʨ. ʎʝ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʨʽʟʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʪʝʧʣʦʚʽʜʜʘʯʽ ʧʦ ʚʠʩʦʪʽ ʨʝʙʨʘ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʫ ʦʩʥʦʚʠ ʨʝʙʨʘ, 

ʚ ʜʨʫʛʫ ï ʫ ʡʦʛʦ ʚʝʨʰʠʥʠ ʧʨʠ ʦʜʥʘʢʦʚʠʭ ʨʝʞʠʤʥʠʭ ʫʤʦʚʘʭ. 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʙʫʣʠ ʧʨʦʚʝʜʝʥ ̔ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥ ̔ ʥʘ ʩʪʚʦʨʝʥʥʷ ʬʽʟʠʯʥʦʾ 

ʤʦʜʝʣʽ ʣʦʢʘʣʴʥʦʛʦ ʪʝʧʣʦʦʙʤʽʥʫ ʥʘ ʧʦʚʝʨʭʥʽ ʧʣʦʩʢʦ-ʦʚʘʣʴʥʦʾ ʧʦʧʝʨʝʯʥʦ-ʦʨʝʙʨʝʥʦʾ ʪʨʫʙʠ. 

ɼʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʫʩʪʘʥʦʚʮʽ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ 

ʘʝʨʦʜʠʥʘʤʽʯʥʫ ʪʨʫʙʫ ʨʦʟʽʤʢʥʫʪʦʛʦ ʪʠʧʫ ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʝʨʝʪʠʥʫ. ɽʢʩʧʝʨʠʤʝʥʪʠ ʧʨʦʚʝʜʝʥʽ 

ʜʣʷ ʯʠʩʝʣ ʈʝʡʥʦʣʴʜʩʘ Re = 25000; 37000; 50000. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ q-ʧʦʣʝ ʚʠʤʽʨʶʚʘʣʦʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʪʯʠʢʘ 

ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ, ʷʢʠʡ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ  ̔ʚʠʛʦʪʦʚʣʝʥʠʡ ʽʥʩʪʠʪʫʪʦʤ ʪʝʭʥʽʯʥʦʾ ʪʝʧʣʦʬʽʟʠʢʠ 

ʅɸʅ ʋʢʨʘʾʥʠ, ʘ ʧʦʣʝ ʪʝʤʧʝʨʘʪʫʨ ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʜʴ-ʢʦʥʩʪʘʥʪʘʥʦʚʠʭ ʪʝʨʤʦʧʘʨ. ʉʠʛʥʘʣ 

ʜʘʪʯʠʢʘ ʽ ʪʝʨʤʦʧʘʨ ʯʝʨʝʟ ɸʎʇ TRITON 6004 TC ʧʝʨʝʜʘʚʘʚʩʷ ʥʘ ʧʝʨʩʦʥʘʣʴʥʠʡ ʢʦʤʧôʶʪʝʨ 

ʽ ʬʽʢʩʫʚʘʚʩʷ. 

 

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ: 

1. ʇʠʩʴʤʝʥʥʳʡ, ɽ. ʅ. ʊʝʧʣʦʦʙʤʝʥ ʠ ʘʵʨʦʜʠʥʘʤʠʢʘ ʧʘʢʝʪʦʚ ʧʦʧʝʨʝʯʥʦ-ʦʨʝʙʨʝʥʳʭ ʪʨʫʙ 

[ʊʝʢʩʪ] / ɽ. ʅ. ʇʠʩʴʤʝʥʥʳʡ. ï ʂʠʝʚ: ɸʣʴʪʝʨʧʨʝʩ, 2004. ï 244 ʩ. 
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ʉʪʫʜʝʥʪ 3 ʢʫʨʩʫ, ʛʨ. ʊʌ-31 ɻʫʨʦʚ ɼ.ɯ. 

ɼʦʮ., ʢ.ʪ.ʥ. ʂʨʘʚʝʮʴ ɺ.ʖ. 

ʊɽʇʃʆʇɽʈɽɼɸʖʑʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ɼɺʋʍʌɸɿʅʓʍ ʊɽʈʄʆʉʀʌʆʅʆɺ 

ʉ ʅɸʅʆɾʀɼʂʆʉʊʔʖ 

ʄʠʥʠʘʪʶʨʠʟʘʮʠʷ ʧʨʠʙʦʨʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʠʭ  

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʦʩʪʫ ʚʳʜʝʣʷʝʤʳʭ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ, ʯʪʦ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʭʣʘʞʜʝʥʠʷ. 

ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʦʙʤʝʥʘ - ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʵʥʝʨʛʝʪʠʢʠ. ɼʣʷ ʫʣʫʯʰʝʥʠ ̫ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʪʝʧʣʦʥʦʩʠʪʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪ ʚʚʝʜʝʥʠʷ ʚ ʥʠʭ ʥʘʥʦʯʘʩʪʠʮ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʦʢʩʠʜʳ ʘʣʶʤʠʥʠʷ, ʤʝʜʠ, ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ ʠ ʜʨ.[1,2]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʥʘʥʦʞʠʜʢʦʩʪʠ (ʅɾ) ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʫʥʠʢʘʣʴʥʳʭ ʩʚʦʡʩʪʚ. ʕʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚʳʩʦʢʠʝ 

ʢʨʠʪʠʯʝʩʢʠʝ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ ʧʨʠ ʢʠʧʝʥʠʠ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ 

ʪʝʧʣʦʧʝʨʝʜʘʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤ ʦʭʣʘʞʜʝʥʠʷ.  

ɼʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʥʘʥʦʞʠʜʢʦʩʪʝʡ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʦ 

ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ (ʇɸɺ). ɿʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʨʚʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʪʝʧʣʦʧʝʨʝʜʘʶʱʠʭ ʩʚʦʡʩʪʚ ʪʝʨʤʦʩʠʬʦʥʦʚ ʜʠʘʤʝʪʨʦʤ 6ʤʤ ʠ ʜʣʠʥʦʡ 700ʤʤ ʟʘʧʨʘʚʣʝʥʥʳʭ 

ʚʦʜʦʡ ʠ ʩʤʝʩʴʶ ʚʦʜʳ ʩ ʇɸɺ (ʢʩʘʥʪʘʥʦʚʘʷ ʢʘʤʝʜʴ). ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʦʣʥʝʥʠʷ (ʦʪʥʦʰʝʥʠʝ 

ʦʙʲʝʤʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʢ ʦʙʲʝʤʫ ʟʦʥʳ ʥʘʛʨʝʚʘ) ʩʦʩʪʘʚʣʷʣ 0,44. ɼʣʠʥʘ ʟʦʥʳ ʥʘʛʨʝʚʘ ï 

200ʤʤ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʛʣʘʭ ʥʘʢʣʦʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʨʠʟʦʥʪʘ.  

 
ʅʘ ʨʠʩʫʥʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʟʘʚʠʩʠʤʦʩʪʠ ʪʝʨʤʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ R 

ʦʪ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ Q ʠ ʟʥʘʯʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ Qmax ʦʪ 

ʫʛʣʦʚ ʥʘʢʣʦʥʘ. 

ʀʟ ʨʠʩʫʥʢʦʚ ʚʠʜʥʦ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ʚ 

ʚʦʜʫ ʇɸɺ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ R, ʘ 

Qmax ʜʣʷ ʚʦʜʳ ʧʨʠʤʝʨʥʦ ʚ ʜʚʘ ʨʘʟʘ ʚʳʰʝ, 

ʯʝʤ ʩ ʜʦʙʘʚʢʦʡ ʇɸɺ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ  

ʜʦʙʘʚʣʝʥʠʝ ʚ ʚʦʜʫ ʇɸɺ ʥʝ ʧʦʚʳʰʘʝʪ ʪʝʧʣʦʧʝʨʝʜʘʶʱʠʝ ʩʚʦʡʩʪʚʘ ʪʝʨʤʦʩʠʬʦʥʦʚ. ʇʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʇɸɺ ʜʣʷ  ʜʘʣʴʥʝʡʰʝʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʅɾ.  
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