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ʅ.ʉ. ʆʜʠʥʘʝʚ, ʂ.ʅ. ʆʜʠʥʘʝʚʘ, ʄ.ʉ. ʊʘʣʘʙʦʚ 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ. ʆʜʥʠʤ ʠʟ ʥʝ ʥʦʚʳʭ, ʥʦ ʩʣʦʞʥʳʭ ʧʨʦʙʣʝʤ ʩʨʝʜʠ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚʩʝʭ ʚʨʝʤʸʥ ʷʚʣʷʝʪʩʷ ʙʨʶʰʥʦʡ ʪʠʬ. ʅʝʩʤʦʪʨʷ ʥʘ ʫʩʧʝʭʠ ʚ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʠ, ʙʨʶʰʥʦʡ ʪʠʬ ʦʩʪʘʸʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ, ʥʦ ʠ ʜʣʷ ʤʥʦʛʠʭ 

ʜʨʫʛʠʭ ʩʪʨʘʥ ʤʠʨʘ [1, 2, 4, 6, 8, 10, 12, 14, 15]. 

ʇʦ ʜʘʥʥʳʤ ɺʆɿ, ʪʦʣʴʢʦ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ʝʞʝʛʦʜʥʦ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʙʦʣʝʝ 

33 ʤʣʥ. ʩʣʫʯʘʝʚ ʙʨʶʰʥʦʛʦ ʪʠʬʘ, ʠʟ ʥʠʭ ʦʢʦʣʦ 500 ʪʳʩ. ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʩʤʝʨʪʝʣʴʥʦ, ʠ ʵʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʫʶ ʦʧʘʩʥʦʩʪʴ. ɿʘ ʠʩʪʝʢʰʠʡ 15-ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ, ʩ ʤʦʤʝʥʪʘ ʚʩʧʳʰʢʠ ʵʧʠʜʝʤʠʠ (ʚ 1997 ʛʦʜʫ) ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʙʨʶʰʥʳʤ ʪʠʬʦʤ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ ʧʦ ʯʘʩʪʦʪʝ ʠ ʚʳʩʦʢʦʡ 

ʣʝʪʘʣʴʥʦʩʪʠ. ɺ 1997 ʛʦʜʫ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʩʚʳʰʝ 26 ʪʳʩʷʯ ʟʘʙʦʣʝʚʰʠʭ ʙʨʶʰʥʳʤ 

ʪʠʬʦʤ, ʠʟ ʥʠʭ 337 (1,3%) ʫʤʝʨʣʠ. ʆʜʥʘʢʦ ʧʦ ʜʘʥʥʳʤ ʨʷʜʘ ʘʚʪʦʨʦʚ ʵʪʠ ʮʠʬʨʳ ʥʝ ʦʪʨʘʞʘʣʠ 

ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʨʝʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʣʝʪʘʣʴʥʦʩʪʠ [3, 7, 9, 14]. ʇʨʦʙʣʝʤʘ, 

ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ ʚ ʨʝʩʧʫʙʣʠʢʝ, ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʧʦʜʲʸʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʨʶʰʥʳʤ ʪʠʬʦʤ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʀʟʫʯʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠ 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʪʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʙʨʶʰʥʦʛʦ ʪʠʬʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʵʧʠʜʝʤʠʯʝʩʢʠ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʨʘʡʦʥʘʭ 

ʨʝʩʧʫʙʣʠʢʠ ʩ 1995-2009 ʛʦʜ ʧʨʦʚʝʜʸʥ ʢʦʤʧʣʝʢʩ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʠ ʦʧʝʨʘʪʠʚʥʳʡ ʘʥʘʣʠʟʳ ʜʘʥʥʳʭ 1025 ʙʦʣʴʥʳʭ ʙʨʶʰʥʳʤ 

ʪʠʬʦʤ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʙʨʶʰʥʳʤ ʪʠʬʦʤ ʢ 1990 ʛʦʜʫ (34,4 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) ʚ 17 ʨʘʟ ʧʨʝʚʳʰʘʣ ʩʨʝʜʥʝ-

ʩʦʶʟʥʳʝ ʧʦʢʘʟʘʪʝʣʠ (2,0 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ). ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ 

ʙʨʶʰʥʳʤ ʪʠʬʦʤ ʚ ʨʝʩʧʫʙʣʠʢʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ, 

ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ [4, 5, 7, 11, 12, 13]. 

ʕʧʠʜʝʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʠ ʙʨʶʰʥʦʤ ʪʠʬʝ ʩ ʬʝʢʘʣʴʥʦ-ʦʨʘʣʴʥʳʤ ʤʝʭʘʥʠʟʤʦʤ 

ʧʝʨʝʜʘʯʠ ʚʦʟʙʫʜʠʪʝʣʷ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʯʘʱʝ ʧʨʦʪʝʢʘʝʪ ʚ ʚʠʜʝ ʚʩʧʳʰʢʠ ʠ 

ʵʧʠʜʝʤʠʠ, ʟʘʨʘʞʝʥʠʝ ʠʤʝʝʪ ʚʦʜʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ [9, 13]. ɹʨʶʰʥʦʡ ʪʠʬ ʩ ʚʦʜʥʳʤ ʧʫʪʸʤ 

ʧʝʨʝʜʘʯʠ ʠʤʝʝʪ ʚʳʨʘʞʝʥʥʫʶ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʚ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ ʩ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚʦʜʦʩʥʘʙʞʝʥʠʝʤ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʚʦʜʫ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʳʭ 

ʥʫʞʜ ʙʝʟ ʩʘʥʠʪʘʨʥʦʡ ʦʯʠʩʪʢʠ ʠ ʦʙʨʘʙʦʪʢʠ ʠʟ ʟʘʛʨʷʟʥʸʥʥʳʭ ʘʨʳʢʦʚ, ʚʦʜʦʸʤʦʚ, ʢʘʥʘʣʦʚ, 

ʦʟʸʨ ʠ ʨʝʢ. [6, 8, 13, 14]. 

 

ʊʘʙʣʠʮʘ 1. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʙʨʶʰʥʳʤ ʪʠʬʦʤ ʧʦ ʦʙʣʘʩʪʷʤ ʨʝʩʧʫʙʣʠʢʠ ʩ 1995 ʧʦ 2009 

ʛʦʜʳ (ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ) 

 

ɻʦʜʳ 

ʧʦ 

ʨʝʩʧʫʙʣʠʢʝ 

ʛʦʨʦʜ 

ɼʫʰʘʥʙʝ 

ʂʫʣʷʙʩʢʘʷ 

ʟʦʥʘ 

ʍʘʪʣʦʥʩʢʘʷ 

ʟʦʥʘ 

 

ɻɹɸʆ 

 

ʈʈʇ 

ʉʦʛʜʠʡʩʢʘʷ 

ʦʙʣʘʩʪʴ 

1995 26,6 30,7 6,8 21,6 22,3 45,7 24,5 

1996 213,9 257,7 599,3 534,1 21,8 246,0 29,7 

1997 513,9 1902,4 586,6 448,9 111,0 651,3 29,7 

1998 171,4 141,9 226,8 221,9 66,1 251,0 45,1 

1999 168,0 56,6 181,0 148,4 46,7 161,5 65,1 
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2000 63,2 62,3 ʥʝʪ ʜʘʥʥʳʭ ʥʝʪ ʜʘʥʥʳʭ ʥ/ʜ ʥ/ʜ ʥʝʪ ʜʘʥʥʳʭ 

2001 54,4 56,6 62,1 299,3 11,5 92,6 21,8 

2002 51,1 120,5 48,6 145,7 29,2 87,1 9,0 

2003 47,9 206,6 29,3 112,8 29,8 69,2 6,9 

2004 38,5 47,5 31,8 73,1 18,4 81,4 14,0 

2005 29,3 20,8 30,2 16,9 2,3 67,3 5,8 

2006 20,7 16,1 16,0 28,6 2,7 54,5 4,3 

2007 17,3 14,6 15,3 89,3 4,1 41,1 4.0 

2008 17,1 19,5 16,3 13,7 - 37,8 3,5 

2009 12,3 7,3 8,5 9,3 2,7 32,5 4,0 
ʇʨʠʤʝʯʘʥʠʝ: ʩʦʢʨʘʱʝʥʠʷ ɻɹɸʆ ï ɻʦʨʥʦ-ɹʘʜʘʭʰʘʥʩʢʘʷ ʘʚʪʦʥʦʤʥʘʷ ʦʙʣʘʩʪʴ; ʈʈʇ ï ʨʘʡʦʥʳ 

ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʧʦʜʯʠʥʝʥʠʷ; ʥ/ʜ ï ʥʝʪ ʜʘʥʥʳʭ  
 

ɿʘ ʛʦʜʳ (1990-1999-ʭ ʛʛ.) ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʞʪʘʜʞʠʢʩʢʦʛʦ ʚʦʦʨʫʞʸʥʥʦʛʦ 

ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ ʨʝʟʢʦ ʫʭʫʜʰʠʣʦʩʴ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʩʪʨʘʥʳ, ʢʦʪʦʨʦʝ 

ʧʨʠʚʝʣʦ ʢ ʤʘʩʩʦʚʦʡ ʤʠʛʨʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʚ ʩʦʩʝʜʥʠʝ ʩʪʨʘʥʳ, ʚ ʦʩʥʦʚʥʦʤ ɸʬʛʘʥʠʩʪʘʥ, ʠ 

ʦʙʨʘʪʥʦ ʚ ʊʘʜʞʠʢʠʩʪʘʥ, ʥʘ ʧʨʝʞʥʠʝ ʤʝʩʪʘ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʩʝʨʴʝʟʥʳʤ ʥʘʨʫʰʝʥʠʷʤ 

ʩʠʩʪʝʤ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ. 

ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ, ʩʦʩʪʦʷʥʠʝ 

ʝʸ ʩʘʥʠʪʘʨʥʦʡ ʦʯʠʩʪʢʠ ʠ ʢʘʥʘʣʠʟʠʨʦʚʘʥʠʷ ʥʘʩʝʣʸʥʥʳʭ ʤʝʩʪ, ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ 

ʜʠʘʛʥʦʩʪʠʢʠ, ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ, ʣʝʯʝʥʠʝ ʙʨʶʰʥʦʛʦ ʪʠʬʘ, ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʦʡ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʩʪʘʣʠ ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʨʝʟʢʦʛʦ 

ʫʚʝʣʠʯʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʧʠʜʝʤʠʡ ʙʨʶʰʥʦʛʦ ʪʠʬʘ. 

ʇʦʩʣʝʜʥʠʤ, ʪʦʣʴʢʦ ʚ 1997 ʛʦʜʫ, ʧʝʨʝʙʦʣʝʣʦ ʦʢʦʣʦ 30 ʪʳʩ. ʯʝʣʦʚʝʢ (497,8 ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ), ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʛ. ɼʫʰʘʥʙʝ - ʙʦʣʝʝ 10 ʪʳʩ. ʯʝʣʦʚʝʢ (1902,4 ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ), ʯʪʦ ʚ 3,8 ʨʘʟʘ ʚʳʰʝ ʩʨʝʜʥʝ-ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. 

ɸʥʘʣʠʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦ ʨʝʛʠʦʥʘʤ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʂʫʣʷʙʩʢʦʡ ʟʦʥʝ ʍʘʪʣʦʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʟʘ 1996 ʠ 1997 ʛʦʜʳ ʚ ʩʨʝʜʥʝʤ ʫʚʝʣʠʯʠʣʘʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1995 

ʛʦʜʦʤ ʧʦʯʪʠ ʚ 90 ʨʘʟ, ʜʦʩʪʠʛʥʫʚ ʫʨʦʚʥʷ, ʥʘʯʠʥʘʷ ʩ 6,6 ʜʦ 599,0 ʠ 586,6 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ. 

ɼʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ ʦʥ ʙʳʣ ʚ ʨʘʡʦʥʘʭ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʧʦʜʯʠʥʝʥʠʷ ʠ ʍʘʪʣʦʥʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʛʜʝ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʙʦʣʝʝ 9000 ʩʣʫʯʘʝʚ ʙʨʶʰʥʦʛʦ ʪʠʬʘ ʚ ʢʘʞʜʦʤ ʠʟ 

ʨʝʛʠʦʥʦʚ (69,7 ʠ 449,0 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ). ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʚ 5 ʨʘʟ ʚʳʨʦʩʣʘ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʚ ɻɹɸʆ, ʭʦʪʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʝ-ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʤ ʫʨʦʚʥʝʤ ʦʥʘ ʙʳʣʘ 

ʚ 4,5 ʨʘʟʘ ʥʠʞʝ, ʯʪʦ ʚʧʦʣʥʝ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʟʘʚʦʟʦʤ ʠʥʬʝʢʮʠʠ ʚ ʚʠʜʝ ʧʨʠʚʦʟʥʳʭ ʩʣʫʯʘʝʚ 

ʠ ʜʘʣʴʥʝʡʰʠʤ ʢʦʥʪʘʤʠʥʘʮʠʦʥʥʳʤ ʟʘʨʘʞʝʥʠʝʤ ʥʘʩʝʣʝʥʠʷ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʙʣʘʛʦʧʦʣʫʯʥʦʡ ʚ 

ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʙʳʣʘ ʉʦʛʜʠʡʩʢʘʷ ʦʙʣʘʩʪʴ, ʭʦʪʷ ʠ ʟʜʝʩʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʚʳʨʦʩʣʘ ʚ 2,7 ʨʘʟʘ 

(45,4 ʠ 65,1 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ ʟʘ 1998 ʠ 1999 ʛʦʜʳ), ʯʪʦ ʚ 11 ʨʘʟ ʥʠʞʝ ʩʨʝʜʥʝ-

ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʢ ʢʦʥʮʫ 1999 ʛʦʜʘ ʦʩʪʨʦʪʘ ʵʧʠʜʝʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʙʨʶʰʥʦʛʦ ʪʠʬʘ, ʥʘʙʣʶʜʘʝʤʘʷ ʚ 1997 ʛʦʜʫ, ʚʤʝʩʪʝ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʫʨʦʚʥʷ ʝʛʦ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦ ʈʊ ʩʥʠʟʠʣʘʩʴ ʙʦʣʝʝ ʯʝʤ ʚ 3 ʨʘʟʘ - ʩ 513,9 ʜʦ 168,0 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦ ʛ. ɼʫʰʘʥʙʝ - ʙʦʣʝʝ ʯʝʤ ʚ 20 ʨʘʟ. ʆʜʥʘʢʦ, ʚ ʉʦʛʜʠʡʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʦʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ. 
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ʈʠʩ.1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʨʶʰʥʳʤ ʪʠʬʦʤ ʚ ʧʝʨʠʦʜ ʵʧʠʜʝʤʠʠ ʙʦʣʝʟʥʠ (1997) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʫʪʝʡ ʧʝʨʝʜʘʯʠ ʠʥʬʝʢʮʠʠ (%) 

 

ʀʟ ʨʠʩʫʥʢʘ 1 ʚʠʜʥʦ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʵʧʠʜʝʤʠʠ ʙʨʶʰʥʦʛʦ ʪʠʬʘ ʙʳʣʦ 

ʫʧʦʪʨʝʙʣʝʥʠʝ ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʢʘʢ ʚ ʛʦʨʦʜʘʭ, ʪʘʢ ʠ ʚ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ, ʛʜʝ ʦʥʘ ʧʦ ʩʘʥʠʪʘʨʥʦ-ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʙʳʣʘ ʥʠʟʢʦʛʦ 

ʢʘʯʝʩʪʚʘ. ʋʜʝʣʴʥʳʡ ʚʝʩ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʙ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʢʦʣʝʙʘʣʩʷ ʚ ʨʘʟʚʦʜʷʱʠʭ 

ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʩʝʪʷʭ 39,0-47,8 ʠ 57,0-70,1% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɽʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ (45%) ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʭ ʮʝʣʝʡ 

ʠʩʧʦʣʴʟʫʝʪ ʟʘʛʨʷʟʥʸʥʥʫʶ ʚʦʜʫ ʠʟ ʨʝʢ, ʦʨʦʩʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ, ʘʨʳʢʦʚ ʠ ʭʘʫʟʦʚ 

(ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʷʤʳ), ʪʦ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚʳʩʦʢʦʡ ʭʨʦʥʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʚʦʜʥʦʛʦ ʧʫʪʠ ʧʝʨʝʜʘʯʠ ʙʨʶʰʥʦʛʦ ʪʠʬʘ. 

1025 ʙʦʣʴʥʳʭ ʩ ʜʠʘʛʥʦʟʦʤ ʙʨʶʰʥʦʡ ʪʠʬ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʷʞʝʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ (ʨʠʩ. 2): I ʛʨʫʧʧʘ - 257 (25,07%) ʙʦʣʴʥʳʭ ʩ ʙʨʶʰʥʳʤ ʪʠʬʦʤ 

ʠʤʝʣʘ ʣʸʛʢʦʝ ʪʝʯʝʥʠʝ; II ʛʨʫʧʧʘ - 430 (41,95%) - ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ; III  ʛʨʫʧʧʘ ï 338 

(33,98%) - ʪʷʞʸʣʦʝ ʪʝʯʝʥʠʝ. 

ʈʠʩ. 2. ʉʭʝʤʘ ʨʘʟʜʝʣʝʥʠʷ ʙʦʣʴʥʳʭ ʥʘ ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʙʨʶʰʥʦʛʦ ʪʠʬʘ 

 
ʈʠʩ.3. ɺʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʙʦʣʴʥʳʭ ʙʨʶʰʥʳʤ ʪʠʬʦʤ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ 

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʙʦʣʴʥʳʭ ʙʨʶʰʥʳʤ ʪʠʬʦʤ ʥʘʩʝʣʝʥʠʷ 

ʨʝʩʧʫʙʣʠʢʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 72% ʚ ʦʩʥʦʚʥʦʤ ʟʘʙʦʣʝʚʘʶʪ ʤʦʣʦʜʳʝ ʣʶʜʠ ʚ ʚʦʟʨʘʩʪʝ 16-35 
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I ʛʨʫʧʧʘ 257 (25,07%)% 

ʙʦʣʴʥʳʭ 

 
II  ʛʨʫʧʧʘ 

430 (41,95) ʙʦʣʴʥʳʭ 

 
III  ʛʨʫʧʧʘ 338 (33%) 
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ɺʦʜʥʳʡ ʧʫʪʴʂʦʥʪʘʢʪʥʦ ʙʳʪʦʚʦʡʇʠʱʝʚʦʡ ʧʫʪʴ
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ʣʝʪ. ʕʪʦ ʝʱʝ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʜʘʥʥʳʝ ʦ ʚʦʜʥʦʤ ʬʘʢʪʦʨʝ ʟʘʨʘʞʝʥʠʷ ʙʨʶʰʥʦʛʦ ʪʠʬʘ ʩʨʝʜʠ 

ʥʘʩʝʣʝʥʠʷ ʠ ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ (ʨʠʩ 3). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʙʦʣʴʰʠʥʩʪʚʘ (74,93%) ʙʦʣʴʥʳʭ ʙʨʶʰʥʦʡ ʪʠʬ ʠʤʝʣ ʩʨʝʜʥʝʝ 

ʠ ʪʷʞʸʣʦʝ ʪʝʯʝʥʠʝ. ɼʣʷ ʵʪʦʛʦ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʩʣʫʞʠʣʘ ʚʳʨʘʞʝʥʥʦʩʪʴ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʧʨʠ ʙʨʶʰʥʦʤ ʪʠʬʝ (ʪʘʙʣʠʮʘ 2).  

 

ʊʘʙʣʠʮʘ 2. ʆʩʥʦʚʥʳʝ ʩʠʤʧʪʦʤʳ ʙʨʶʰʥʦʛʦ ʪʠʬʘ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʫ 

ʥʘʩʝʣʝʥʠʷ (ʄÑʤ) 

ʊʷʞʝʩʪʴ ʪʝʯʝʥʠʷ 

ʉʠʤʧʪʦʤʳ 

ʃʸʛʢʘʷ ʬʦʨʤʘ 

(n=257) 

ʉʨʝʜʥʝʡ ʪʷʞʝʩʪʠ 

(n=430) 

ʊʷʞʸʣʘʷ ʬʦʨʤʘ 

(n=338) 

ʆʟʥʦʙ 31 (12,1%) 164 (38,1%) 216 (63,9%) 

ɻʦʣʦʚʥʳʝ ʙʦʣʠ 213 (82,9%) 383 (89,1%) 318 (94,1%) 

ʈʠʛʠʜʥʦʩʪʴ ʤʳʰʮ ʰʝʠ 23 (8,9%) 90 (20,9%) 128 (37,9%) 

ɺʷʣʦʩʪʴ 46 (17,9%) 185 (43%) 162 (47,9%) 

ʇʩʠʭʦʟ - 16(3,7%) 159 (47%) 

ʉʦʧʦʨ - - 229 (67,8%) 

ʂʦʤʘ - - 54 (16%) 

ʅʦʩʦʚʦʝ ʢʨʦʚʦʪʝʯʝʥʠʝ 18 (7%) 69 (16%) 122 (36,1%) 

ʆʜʳʰʢʘ >20 ʨ/ʤʠʥ  46 (17,9%) 206(47,9%) 243 (71,9%) 

ʍʨʠʧʳ ʚ ʣʝʛʢʠʭ 31 (12,1%) 138 (32,1%) 196 (58%) 

ʉʥʠʞʝʥʠʝ ɸ/ɼ 49 (19,1%) 249 (57,9%) 264 (78,1%) 

ʊʘʭʠʢʘʨʜʠʷ 36 (14%) 113(26,3%) 267 (79%) 

ɹʨʘʜʠʢʘʨʜʠʷ 169 (65,8) 241 (56%) 54 (16) 

ʆʪʩʫʪʩʪʚʠʝ ʘʧʧʝʪʠʪʘ 90 (35%) 232 (54%) 307 (90,8%) 

ʉʫʭʦʩʪʴ ʚʦ ʨʪʫ 98 (38,1%) 211 (49,1%) 243 (71,9%) 

ʊʠʬʦʟʥʳʡ ʷʟʳʢ 56 (21,8%) 241 (56%) 268 (79,3%) 

ʊʦʰʥʦʪʘ (ʨʚʦʪʘ) 72 (28%) 138 (32,1%) 183 (54,1%) 

ɹʦʣʠ ʚ ʞʠʚʦʪʝ 51 (19,8%) 120 (27,9%) 149 (44,1%) 

ɺʟʜʫʪʠʝ ʞʠʚʦʪʘ 46 (17,9%) 155 (36%) 182 (53,8%) 

ʋʚʝʣʠʯʝʥʠʝ ʧʝʯʝʥʠ 169 (65,8%) 370 (86%) 331 (97,9%) 

ɾʠʜʢʠʡ ʩʪʫʣ 72 (28%) 189 (43,9%) 176 (52,1%) 

ɼʝʛʪʝʦʙʨʘʟʥʳʡ ʩʪʫʣ - - 155 (45,9%) 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʪʷʞʸʣʦʡ ʬʦʨʤʳ ʙʨʶʰʥʦʛʦ ʪʠʬʘ 

ʭʘʨʘʢʪʝʨʥʘ ʪʷʞʸʣʘʷ ʠʥʪʦʢʩʠʢʘʮʠʷ ʦʨʛʘʥʠʟʤʘ, ʧʦʨʘʞʝʥʠʝ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ, ʨʘʩʩʪʨʦʡʩʪʚʘ 

ʠʭ ʬʫʥʢʮʠʡ ʠ ʨʘʟʚʠʪʠʝ ʪʷʞʸʣʳʭ ʦʩʣʦʞʥʝʥʠʡ. ʆʩʥʦʚʥʳʝ ʩʠʤʧʪʦʤʳ ʙʦʣʝʟʥʠ ʦʪʤʝʯʘʣʠʩʴ ʫ 

ʚʩʝʭ ʙʦʣʴʥʳʭ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʦ ʦʥʠ ʚ ʨʘʟʜʝʣʸʥʥʳʭ ʛʨʫʧʧʘʭ 

ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʠ ʧʦ ʠʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ.  

ʀʟʫʯʝʥʠʝ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧʘʭ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʟʘʙʦʣʝʚʘʥʠʝ 

ʠʤʝʣʦ ʦʩʪʨʦʝ, ʧʦʜʦʩʪʨʦʝ ʠ ʣʘʪʝʥʪʥʦʝ ʥʘʯʘʣʦ (ʪʘʙʣʠʮʘ 3):  

- ʚ I ʛʨʫʧʧʝ ʟʘʙʦʣʝʚʘʥʠʝ ʫ 48,1% ʙʦʣʴʥʳʭ ʠʤʝʣʦ ʦʩʪʨʦʝ; ʫ 44,2% - ʧʦʜʦʩʪʨʦʝ; ʫ 7,7% 

- ʣʘʪʝʥʪʥʦʝ ʥʘʯʘʣʦ;  

- ʚʦ II ʛʨʫʧʧʝ ʟʘʙʦʣʝʚʘʥʠʝ ʫ 33,7% ʙʦʣʴʥʳʭ ʠʤʝʣʦ ʦʩʪʨʦʝ; ʫ 36,5% - ʧʦʜʦʩʪʨʦʝ; ʫ 

29,8% - ʣʘʪʝʥʪʥʦʝ ʥʘʯʘʣʦ;  

- ʚ III  ʛʨʫʧʧʝ ʟʘʙʦʣʝʚʘʥʠʝ ʫ 20% ʙʦʣʴʥʳʭ ʠʤʝʣʦ ʦʩʪʨʦʝ; ʫ 39,1% ʧʦʜʦʩʪʨʦʝ; ʫ 40,9% - 

ʣʘʪʝʥʪʥʦʝ ʥʘʯʘʣʦ. 

ʇʨʠ ʩʙʦʨʝ ʘʥʘʤʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʷ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚʩʝ ʙʦʣʴʥʳʝ ʩ ʧʦʜʦʩʪʨʳʤ ʠ 

ʣʘʪʝʥʪʥʳʤ ʥʘʯʘʣʦʤ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ ʜʦʛʦʩʧʠʪʘʣʴʥʦʤ ʵʪʘʧʝ ʩ ʮʝʣʴʶ ʩʘʤʦʣʝʯʝʥʠʷ 

ʧʨʠʥʠʤʘʣʠ ʤʝʜʠʮʠʥʩʢʠʝ ʧʨʝʧʘʨʘʪʳ (ʚ ʦʩʥʦʚʥʦʤ, ʞʘʨʦʧʦʥʠʞʘʶʱʠʝ ʠ ʘʥʪʠʙʠʦʪʠʢʠ). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʥʝʤʘʣʦʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʘʩʝʣʝʥʠʝ ʜʦʩʪʫʧʥʦ (ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ) ʧʨʠʦʙʨʝʪʘʝʪ ʪʝ ʠʣʠ ʠʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ  
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ʊʘʙʣʠʮʘ 3. ʍʘʨʘʢʪʝʨ ʥʘʯʘʣʘ ʙʨʶʰʥʦʛʦ ʪʠʬʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ (ʄÑʤ) 

ʊʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ ʆʩʪʨʦʝ 

ʥʘʯʘʣʦ 

ʇʦʜʦʩʪʨʦʝ ʥʘʯʘʣʦ ʃʘʪʝʥʪʥʦʝ 

ʥʘʯʘʣʦ 

ɺʩʝʛʦ 

ʃʸʛʢʦʝ ʪʝʯʝʥʠʝ 124 (48,1%) 113 (44,2%) 20 (7,7%) 257 (100%) 

ʉʨʝʜʥʝʡ ʪʷʞʝʩʪʠ 145 (33,7%) 157 (36,5%) 128(29,8%) 430 (100%) 

ʊʷʞʸʣʦʝ ʪʝʯʝʥʠʝ 68 (20%) 132 (39,1%) 138 (40,9%) 338 (100%) 

ɺʉɽɻʆ 337(25,8%) 402(38,5%) 286 (35,6%) 1025 (100%) 

 

ʚʝʱʝʩʪʚʘ ʠ ʧʨʠʥʠʤʘʝʪ ʠʭ ʩ ʮʝʣʴʶ ʩʘʤʦʣʝʯʝʥʠʷ. ʉʘʤʦʣʝʯʝʥʠʝ ʙʦʣʴʥʳʤʠ ʧʨʠʚʦʜʠʣʦ ʢ 

ʥʝʚʳʨʘʞʝʥʥʦʤʫ ʠ ʩʪʸʨʪʦʤʫ ʪʝʯʝʥʠʶ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʙʦʣʝʟʥʠ, ʢ ʦʰʠʙʦʯʥʦʡ ʠ/ʠʣʠ 

ʧʦʟʜʥʝʡ ʜʠʘʛʥʦʩʪʠʢʝ, ʢ ʫʩʫʛʫʙʣʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʳʭ, ʧʝʨʝʭʦʜʘ ʣʸʛʢʦʡ ʬʦʨʤʳ ʥʘ ʙʦʣʝʝ 

ʪʷʞʸʣʳʝ ʬʦʨʤʳ ʪʝʯʝʥʠʷ ʙʨʶʰʥʦʛʦ ʪʠʬʘ.  

ʉʨʝʜʥʠʡ ʩʨʦʢ ʦʪ ʥʘʯʘʣʘ ʟʘʙʦʣʝʚʘʥʠʷ ʜʦ ʦʙʨʘʱʝʥʠʷ ʙʦʣʴʥʳʭ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʴʶ ʩʦʩʪʘʚʠʣ (ʪʘʙʣʠʮʘ 4):  

- ʧʨʠ ʣʸʛʢʦʤ ʪʝʯʝʥʠʠ ʫ 76,3% ʜʦ 7 ʜʥʝʡ; ʫ 21% ʦʪ 8 ʜʦ 14 ʜʥʝʡ; ʫ 2,7% ʦʪ 15 ʜʦ 21 

ʜʥʷ ʙʦʣʝʟʥʠ ʩ ʥʘʯʘʣʘ ʙʦʣʝʟʥʠ;  

- ʧʨʠ ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʫ 52,8% ʜʦ 7 ʜʥʝʡ; ʫ 30,7% ʦʪ 8 ʜʦ 14 ʜʥʝʡ; ʫ 15,3% ʦʪ 

15 ʜʦ 21 ʜʥʷ; ʫ 1,2% ʧʦʟʞʝ 3-ʭ ʥʝʜʝʣʴ ʩ ʥʘʯʘʣʘ ʙʦʣʝʟʥʠ;  

- ʧʨʠ ʪʷʞʸʣʦʤ ʪʝʯʝʥʠʠ ʫ 10,4% ʜʦ 7 ʜʥʝʡ; ʫ 26,3% ʦʪ 8 ʜʦ 14 ʜʥʝʡ; ʫ 28,4% ʦʪ 15 ʜʦ 

21 ʜʥʷ; ʫ 34,9% ʧʦʟʞʝ 3 ʥʝʜʝʣʴ ʩ ʥʘʯʘʣʘ ʙʦʣʝʟʥʠ. 

 

ʊʘʙʣʠʮʘ 4. ʉʨʦʢʠ ʦʙʨʘʱʘʝʤʦʩʪʠ ʙʦʣʴʥʳʭ ʙʨʶʰʥʳʤ ʪʠʬʦʤ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʴʶ (ʄÑʤ) 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʙʦʣʴʥʳʭ ʩ ʣʸʛʢʠʤ ʪʝʯʝʥʠʝʤ ʙʨʶʰʥʦʛʦ ʪʠʬʘ 

ʦʙʨʘʪʠʣʠʩʴ ʚ ʧʝʨʚʫʶ ʥʝʜʝʣʶ ʦʪ ʥʘʯʘʣʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʘ ʙʦʣʴʰʠʥʩʪʚʦ ʙʦʣʴʥʳʭ ʩ ʪʷʞʸʣʳʤ 

ʪʝʯʝʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʷ ʦʙʨʘʪʠʣʠʩʴ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʧʦʟʞʝ ʜʚʫʭ ʥʝʜʝʣʴ ʦʪ ʥʘʯʘʣʘ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʇʦʟʜʥʠʝ ʦʙʨʘʱʝʥʠʷ ʙʦʣʴʥʳʭ ʠ ʧʦʟʜʥʷʷ ʠʭ ʛʦʩʧʠʪʘʣʠʟʘʮʠʷ ʫʭʫʜʰʘʣʦ 

ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʥʬʝʢʮʠʠ 

ʥʝ ʪʦʣʴʢʦ ʚʦʜʥʳʤ, ʥʦ ʠ ʢʦʥʪʘʢʪʥʦ-ʙʳʪʦʚʳʤ ʠ ʧʠʱʝʚʳʤ ʧʫʪʷʤʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʫʩʫʛʫʙʣʷʶʱʠʤʠ ʪʝʯʝʥʠʝ ʙʨʶʰʥʦʛʦ ʪʠʬʘ, 

ʷʚʣʷʶʪʩʷ ʧʦʟʜʥʝʝ ʦʙʨʘʱʝʥʠʝ ʙʦʣʴʥʳʭ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ, ʩʘʤʦʣʝʯʝʥʠʝ ʠ ʧʦʟʜʥʷʷ 

ʠʭ ʛʦʩʧʠʪʘʣʠʟʘʮʠʷ. 

ʂʣʠʥʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ (ʤʦʥʠʪʦʨʠʥʛ) ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʡ ʙʦʣʴʥʳʭ ʚ ʦʩʥʦʚʥʳʭ 

ʛʨʫʧʧʘʭ (ʪʘʙʣʠʮʘ 5) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʠʭʦʨʘʜʦʯʥʦʛʦ ʧʝʨʠʦʜʘ 

ʩʦʩʪʘʚʠʣʘ: 

- ʧʨʠ ʣʸʛʢʦʤ ʪʝʯʝʥʠʠ ʫ 90,7% ʜʦ 10 ʩʫʪʦʢ; ʫ 9,3% ʦʪ 11 ʜʦ 20 ʩʫʪʦʢ;  

- ʧʨʠ ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ ʫ 16% ʜʦ 10 ʩʫʪʦʢ; ʫ 79,5% ʦʪ 11 ʜʦ 20 ʩʫʪʦʢ; ʫ 4,4% ʙʦʣʝʝ 21 

ʩʫʪʦʢ; 

- ʧʨʠ ʪʷʞʸʣʦʤ ʪʝʯʝʥʠʠ ʫ 3,2% ʜʦ 10 ʩʫʪʦʢ; ʫ 28% ʦʪ 11 ʜʦ 20 ʩʫʪʦʢ; ʫ 68,8% ʙʦʣʝʝ 21 

ʩʫʪʦʢ.  

ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʜʣʠʪʝʣʴʥʦʩʪʴ ʣʠʭʦʨʘʜʦʯʥʦʛʦ ʧʝʨʠʦʜʘ ʙʳʣʘ ʫ117 

(34,6%) ʙʦʣʴʥʳʭ ʜʦ 30 ʩʫʪʦʢ ʠ ʫ 84 (24,9%) - ʜʦ 45 ʩʫʪʦʢ.  

 

 

ʊʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ 1-7 ʜʝʥʴ 8-14 ʜʝʥʴ 15-21 ʜʝʥʴ ʇʦʟʞʝ 

ʃʸʛʢʦʝ ʪʝʯʝʥʠʝ 196 (76,3%) 54(21%) 7 (2,7%) - 

ʉʨʝʜʥʝʡ ʪʷʞʝʩʪʠ 227 (52,8%) 132 (30,7%) 66 (15,3%) 5 (1,2%) 

ʊʷʞʸʣʦʝ ʪʝʯʝʥʠʝ 35 (10,4%) 89 (26,3%) 96 (28,4%) 118 (34,9%) 

ɺʉɽɻʆ 458(44,7%) 275(26,8%) 169 (16,5%) 123 (12%) 
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ʊʘʙʣʠʮʘ 5. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ (ʩʫʪʢʠ) ʣʠʭʦʨʘʜʦʯʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʙʨʶʰʥʦʛʦ ʪʠʬʘ (ʄÑʤ) 

ʊʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʙʨʶʰʥʦʛʦ ʪʠʬʘ ɼʦ 10 ʩʫʪʦʢ ʆʪ 11 ʜʦ 20 ʩʫʪʦʢ ɹʦʣʝʝ 21 ʩʫʪʦʢ 

ʃʸʛʢʦʝ ʪʝʯʝʥʠʝ 233 (90,7%) 24 (9,3%) - 

ʉʨʝʜʥʝʡ ʪʷʞʝʩʪʠ 69 (16%) 342 (79,5%) 19 (4,4%) 

ʊʷʞʸʣʦʝ ʪʝʯʝʥʠʝ 11 (3,2%) 95 (28%) 232 (68,6%) 

ɺʉɽɻʆ 313 (30,5%) 461(44,9%) 251(24,4%) 

 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʣʠʭʦʨʘʜʦʯʥʦʛʦ ʧʝʨʠʦʜʘ ʦʧʨʝʜʝʣʷʣʘ ʪʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʙʨʶʰʥʦʛʦ ʪʠʬʘ ʠ 

ʩʪʝʧʝʥʴ ʵʥʜʦʛʝʥʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ. ʀʩʭʦʜ ʠ ʩʨʦʢʠ ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʙʦʣʴʥʳʭ ʟʘʚʠʩʝʣʠ ʦʪ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʣʠʭʦʨʘʜʦʯʥʦʛʦ ʧʝʨʠʦʜʘ ʙʨʶʰʥʦʛʦ ʪʠʬʘ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʳʤʠ ʚ ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

ɺʳʚʦʜʳ:  

1. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʵʧʠʜʝʤʠʠ ʙʨʶʰʥʦʛʦ ʪʠʬʘ ʫ ʥʘʩʝʣʝʥʠʷ ʨʝʩʧʫʙʣʠʢʠ ʙʳʣʦ 

ʫʧʦʪʨʝʙʣʝʥʠʝ ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʢʘʢ ʚ ʛʦʨʦʜʘʭ, ʪʘʢ ʠ ʚ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ, ʛʜʝ ʧʦ ʩʘʥʠʪʘʨʥʦ-ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚ ʨʘʟʚʦʜʷʱʠʭ 

ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʩʝʪʷʭ ʫʜʝʣʴʥʳʡ ʚʝʩ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʙ ʢʦʣʝʙʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 39,0-47,8 ʠ 

57,0-70,1% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

2. ʆʩʥʦʚʥʳʤ ʧʫʪʸʤ ʧʝʨʝʜʘʯʠ ʠʥʬʝʢʮʠʠ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʨʝʩʧʫʙʣʠʢʠ ʷʚʣʷʣʩʷ ʚ 68% 

ʚʦʜʥʳʡ, ʢʦʥʪʘʢʪʥʦ-ʙʳʪʦʚʦʡ - 27% ʠ ʧʠʱʝʚʦʡ - 5%. 

3. ʋʩʫʛʫʙʣʷʶʱʠʤʠ ʪʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʙʨʶʰʥʳʤ ʪʠʬʦʤ ʬʘʢʪʦʨʘʤʠ 

ʷʚʣʷʶʪʩʷ ʩʢʨʳʪʳʡ ʭʘʨʘʢʪʝʨ ʥʘʯʘʣʘ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʦʟʜʥʠʝ ʩʨʦʢʠ ʦʙʨʘʱʘʝʤʦʩʪʠ ʙʦʣʴʥʳʭ 

ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ. 

4. ʆʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʪʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ, ʷʚʣʷʶʪʩʷ 

ʚʳʨʘʞʝʥʥʦʩʪʴ, ʩʪʦʡʢʦʩʪʴ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʠʭʦʨʘʜʦʯʥʦʛʦ ʧʝʨʠʦʜʘ. 

5. ʀʩʭʦʜ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʩʨʦʢʠ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ ʟʘʚʠʩʷʪ ʦʪ ʚʳʨʘʞʝʥʥʦʩʪʠ ʠ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʣʠʭʦʨʘʜʦʯʥʦʛʦ ʧʝʨʠʦʜʘ ʟʘʙʦʣʝʚʘʥʠʷ ʙʨʶʰʥʳʤ ʪʠʬʦʤ. 

6. ʉʘʤʦʣʝʯʝʥʠʝ ʠ ʧʦʟʜʥʷʷ ʦʙʨʘʱʘʝʤʦʩʪʴ (ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ) ʙʦʣʴʥʳʭ 

ʙʨʶʰʥʳʤ ʪʠʬʦʤ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʭʫʜʰʝʥʠʶ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʩʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʥʬʝʢʮʠʠ ʥʝ ʪʦʣʴʢʦ ʚʦʜʥʳʤ, ʥʦ ʠ 

ʧʠʱʝʚʳʤ ʠ ʢʦʥʪʘʢʪʥʦ-ʙʳʪʦʚʳʤ ʧʫʪʷʤʠ. 
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ʇʈʀʏʀʅʓ ɺʆɿʅʀʂʅʆɺɽʅʀʗ ɹʈʖʐʅʆɻʆ ʊʀʌɸ ʉʈɽɼʀ ʅɸʉɽʃɽʅʀʗ 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʯʠʥʦʡ ʵʧʠʜʝʤʠʠ ʙʨʶʰʥʦʛʦ ʪʠʬʘ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʛʨʷʟʥʸʥʥʦʡ ʚʦʜʳ ʜʣʷ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʳʭ ʥʫʞʜ. ʇʠʪʴʝʚʘʷ ʚʦʜʘ, ʫʧʦʪʨʝʙʣʷʝʤʘʷ ʥʘʩʝʣʝʥʠʝʤ, ʧʦ ʩʘʥʠʪʘʨʥʦ-

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʙʳʣʘ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ.  

ɼʝʪʝʨʤʠʥʘʥʪʦʤ ʵʧʠʜʝʤʠʠ ʙʨʶʰʥʦʛʦ ʪʠʬʘ ʙʳʣ ʚʦʜʥʳʡ ʧʫʪʴ ʧʝʨʝʜʘʯʠ - 68%, ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʙʳʣʠ 

ʢʦʥʪʘʢʪʥʦ-ʙʳʪʦʚʦʡ - 27% ʠ ʧʠʱʝʚʦʡ - 5%.  

ʀʟ 1025 ʙʦʣʴʥʳʭ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʫ 257 (25,07%) ʚʳʷʚʣʝʥʦ ʣʸʛʢʦʝ ʪʝʯʝʥʠʝ ʙʨʶʰʥʦʛʦ ʪʠʬʘ, ʫ 430 

(41,95%) - ʩʨʝʜʥʷʷ ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ; ʠ ʫ 338 (33,98%) - ʪʷʞʸʣʦʝ.  

ʆʪʷʛʦʱʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʪʷʞʸʣʳʭ ʬʦʨʤ ʠ ʯʘʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ ʷʚʣʷʣʠʩʴ: ʧʦʟʜʥʝʝ ʦʙʨʘʱʝʥʠʝ ʟʘ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ, ʧʦʟʜʥʷʷ ʛʦʩʧʠʪʘʣʠʟʘʮʠʷ, ʩʘʤʦʣʝʯʝʥʠʝ, ʩʦʯʝʪʘʥʥʘʷ ʠʥʬʝʢʮʠʷ ʠ ʩʦʧʫʪʩʪʚʫʶʱʘʷ 

ʧʘʪʦʣʦʛʠʷ ʠ ʜʝʬʠʮʠʪ ʤʘʩʩʳ ʪʝʣʘ.  

ʀʩʭʦʜ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʨʦʢʠ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ ʠ ʢʨʠʪʝʨʠʠ ʠʭ ʪʷʞʝʩʪʠ ʟʘʚʠʩʷʪ ʦʪ ʚʳʨʘʞʝʥʥʦʩʪʠ, 

ʩʪʦʡʢʦʩʪʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʣʠʭʦʨʘʜʦʯʥʦʛʦ ʧʝʨʠʦʜʘ ʟʘʙʦʣʝʚʘʥʠʷ ʙʨʶʰʥʳʤ ʪʠʬʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʨʶʰʥʦʡ ʪʠʬ, ʥʘʩʝʣʝʥʠʝ, ʧʫʪʠ ʧʝʨʝʜʘʯʠ, ʠʥʪʦʢʩʠʢʘʮʠʷ, ʣʠʭʦʨʘʜʢʘ, ʦʩʣʦʞʥʝʥʠʝ, 

ʣʝʪʘʣʴʥʦʩʪʴ 

 

ANALYSIS OF MORBIDITY AND HEAVINESS OF FORMS OF TYPHOID FEVER AMONG 

POPULATION OF THE REPUBLIC OF TAJIKISTAN  

The main reason of the typhoid fever epidemy among the population of the Republic was the consumption of 

low-quality drinking water both in cities and in rural areas. The quality of drinking water, which is used by 

population, was very low in terms of sanitary and microbiologic indications. The unit weight of non-standard probes 

ranged 39.0ï47.8 and 57.0ï70.1% correspondingly during the year in the current water-supply networks. 

The main ways of transfer of the infection among the population of the republic was water (68% of cases), 

person-to-person contact (27%) and food (5%). 

Of 1025 diseased among the population, 257 (25.07%) had light form of typhoid fever, 430 (41.95%) had 

medium form; and 338 (33.98%) had heavy form of the disease. 

The burdening factors of the heavy forms and private complications were the late applying for medical aid, 

late hospitalization, self-treatment, combined infection and the accompanying pathology and shortage of weight.  

Key words: typhoid fever, population, ways of transfer, intoxication, fever, complication, lethality 
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ʌɸʂʊʆʈʓ, ɺʃʀʗʖʑʀɽ ʅɸ ʕʇʀɼɽʄʀʆʃʆɻʀʏɽʉʂʋʖ ʉʀʊʋɸʎʀʖ ʇʆ 

ʊʋɹɽʈʂʋʃɽɿʋ ɺ ʈɽʉʇʋɹʃʀʂɽ ʊɸɼɾʀʂʀʉʊɸʅ 

 

ʈ.ʄ. ʅʫʨʦʚ, ʉ.ʄ. ʉʘʡʜʘʣʠʝʚ, ʂ.ʄ. ʂʫʨʙʦʥʦʚ, ʇ.ʋ. ʄʘʭʤʫʜʦʚʘ, ʄ.ɸ. ʄʘʥʩʫʨʦʚʘ 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʄɿʠʉɿ ʈʊ, ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʮʝʥʪʨ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʦʪ ʪʫʙʝʨʢʫʣʝʟʘ 

ʄɿʉɿʅ ʈʊ ʅʀʀ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ: ʊʫʙʝʨʢʫʣʝʟ (ʊɹ) ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʱʠʭ ʠ ʩʘʤʳʭ ʦʩʪʨʳʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ (1). ɽʞʝʛʦʜʥʦ ʚ ʤʠʨʝ ʦʙʥʘʨʫʞʠʚʘʶʪ ʦʢʦʣʦ 10 

ʤʠʣʣʠʦʥʦʚ ʥʦʚʳʭ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ ʪʫʙʝʨʢʫʣʝʟʦʤ, ʘ ʫʤʠʨʘʶʪ ʦʪ ʪʫʙʝʨʢʫʣʝʟʘ ʦʢʦʣʦ 2 

ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ. ʕʪʦ ʙʦʣʴʰʝ, ʯʝʤ ʦʪ ʉʇʀɼʘ ʠ ʚʩʝʭ ʪʨʦʧʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ ʚʤʝʩʪʝ 

ʚʟʷʪʳʭ. ʀʟ ʚʩʝʭ ʣʝʪʘʣʴʥʳʭ ʩʣʫʯʘʝʚ ʚ ʤʠʨʝ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʳʣʦ ʠʟʙʝʞʘʪʴ, ʯʝʪʚʝʨʪʴ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʤʝʨʪʴ ʦʪ ʪʫʙʝʨʢʫʣʝʟʘ.  

ʅʘ ʜʦʣʶ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ ʧʨʠʭʦʜʠʪʩʷ 95% ʟʘʙʦʣʝʚʘʥʠʡ ʊɹ ʠ 98% ʩʣʫʯʘʝʚ 

ʩʤʝʨʪʠ ʦʪ ʥʝʝ. 

ɺʘʞʥʦʡ ʧʨʠʯʠʥʦʡ ʩʦʭʨʘʥʝʥʠʷ ʫʛʨʦʟʳ, ʩʚʷʟʘʥʥʦʡ ʩ ʪʫʙʝʨʢʫʣʝʟʥʦʡ ʠʥʬʝʢʮʠʝʡ, 

ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʵʪʠʦʪʨʦʧʥʦʡ ʭʠʤʠʦʪʝʨʘʧʠʠ ʚ ʩʚʷʟʠ ʩ 

ʧʦʷʚʣʝʥʠʝʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʣʝʢʘʨʩʪʚʝʥʥʦ-ʫʩʪʦʡʯʠʚʳʭ (ʃʋ) ʰʪʘʤʤʦʚ ʤʠʢʦʙʘʢʪʝʨʠʡ 

ʪʫʙʝʨʢʫʣʝʟʘ (2).  

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʳʤ ʧʨʝʧʘʨʘʪʘʤ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ 

ʤʫʣʴʪʠʣʝʢʘʨʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʊɹ (ʄʃʋ-ʊɹ), ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ 

ʩʠʩʪʝʤʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʨʷʜʝ ʩʪʨʘʥ, ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʩʤʝʨʪʠ 

ʙʦʣʴʥʳʭ ʠ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʪʫʙʝʨʢʫʣʝʟʘ ʚ ʤʠʨʦʚʦʤ 

ʤʘʩʰʪʘʙʝ (5,6). 

ɺ 1997 ʛʦʜʫ ɺʆɿ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʦʶʟ ʧʦ ʙʦʨʴʙʝ ʩ ʊɹ ʩʦʦʙʱʠʣʠ ʦ ʰʠʨʦʢʦʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʊɹ ʩ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʠʟʦʥʠʘʟʠʜʫ ʠ ʨʠʬʘʤʧʠʮʠʥʫ 

(ʄʃʋ), ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʦʩʦʙʝʥʥʦ ʚ ʩʪʨʘʥʘʭ ʙʳʚʰʝʛʦ ʩʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ (7). 

ʇʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʪʫʙʝʨʢʫʣʝʟʦʤ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʚ 2013 ʛʦʜʫ 

ʩʦʩʪʘʚʣʷʣ 68,8 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ, ʢʦʛʜʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʧʨʝʚʳʰʘʣ 100 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ (3). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʦʩʪ ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʳʭ ʬʦʨʤ 

ʪʫʙʝʨʢʫʣʝʟʘ ʠ ʫʚʝʣʠʯʝʥʠʝ ʩʣʫʯʘʝʚ ʨʝʛʠʩʪʨʘʮʠʠ ʬʦʨʤʳ ʪʫʙʝʨʢʫʣʝʟʘ ʩ ʰʠʨʦʢʦʡ 

ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴ  ʁ (ʐʃʋ) ʩʪʘʣʦ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥ. ʇʦ ʜʘʥʥʳʤ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʮʝʥʪʨʘ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʦʪ ʪʫʙʝʨʢʫʣʝʟʘ, ʚ 

2014 ʛʦʜʫ 14,4% ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʩʦʩʪʘʚʣʷʣʠ ʙʦʣʴʥʳʝ ʩ ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʦʡ 

ʬʦʨʤʦʡ ʪʫʙʝʨʢʫʣʝʟʘ (4). ʉʦʛʣʘʩʥʦ ʩʚʝʜʝʥʠʷʤ ʜʘʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ, ʚ 2015 ʛʦʜʫ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 256 ʩʣʫʯʘʝʚ (4,1%) ʇʨʝ-ʐʃʋ ʠ 98 ʩʣʫʯʘʝʚ (1,2%) ʩ ʰʠʨʦʢʦʡ 

ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴ.ʁ ʊʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʘʩʥʦʩʪʴ ʦʛʨʘʥʠʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʭʚʘʪʘ ʣʝʯʝʥʠʝʤ ʙʦʣʴʥʳʭ ʩ ʰʠʨʦʢʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴ.ʁ ɺ 2015 ʛʦʜʫ ʠʟ 98 

ʚʳʷʚʣʝʥʥʳʭ ʙʦʣʴʥʳʭ ʪʦʣʴʢʦ 46,9% (46 ʩʣʫʯʘʝʚ) ʦʭʚʘʯʝʥʦ ʧʦʣʥʦʮʝʥʥʳʤ ʣʝʯʝʥʠʝʤ, ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ɹʝʜʘʢʚʠʣʠʥʘ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʩʪʘʣʴʥʳʝ ʙʦʣʴʥʳʝ, ʥʘʭʦʜʷʩʴ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ, 

ʦʩʪʘʚʘʣʠʩʴ ʙʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʣʝʯʝʥʠʷ ʠʣʠ ʦʛʨʘʥʠʯʝʥʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʚʳʰʝʥʥʳʭ 

ʜʦʟ ʀʟʦʥʠʘʟʠʜʘ ʠ ʜʨʫʛʠʭ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʸʟʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ʇʊʇ).  

ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʠʛʥʫʪʳʝ ʫʩʧʝʭʠ, ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʦʙʲʷʩʥʷʝʪʩʷ ʨʦʩʪʦʤ 

ʄʃʋ, ʐʃʋ ʬʦʨʤ ʪʫʙʝʨʢʫʣʸʟʘ ʠ ʩʪʘʙʠʣʴʥʦ ʩʦʭʨʘʥʷʶʱʠʤʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʪʫʙʝʨʢʫʣʸʟʘ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʈʊ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʆʧʨʝʜʝʣʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʩʦʭʨʘʥʝʥʠʷ ʚʳʩʦʢʦʛʦ 

ʨʦʩʪʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʪʫʙʝʨʢʫʣʝʟʦʤ ʠ ʫʚʝʣʠʯʝʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʬʦʨʤ ʚ ʈʊ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʘ ʤʥʦʛʦʣʝʪʥʷʷ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʪʫʙʝʨʢʫʣʸʟʫ ʚ ʈʊ. ʀʟʫʯʝʥ r ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ 
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ʩʦʭʨʘʥʝʥʠʝ ʚʳʩʦʢʦʛʦ ʨʦʩʪʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʪʫʙʝʨʢʫʣʝʟʦʤ, ʫʚʝʣʠʯʝʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʬʦʨʤ 

ʧʦ ʜʘʥʥʳʤ ʎʝʥʪʨʘ ʧʦ ʙʦʨʴʙʝ ʩ ʪʫʙʝʨʢʫʣʸʟʦʤ ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ. ʀʭ ʘʥʘʣʠʟ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʦʙʟʦʨʥʦʡ ʵʢʩʧʝʨʪʠʟʦʡ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʪʘʪʝʡ, ʦʪʯʝʪʦʚ ʠ ʜʦʢʣʘʜʦʚ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ ʩ 2002 ʛʦʜʘ ʥʘʯʘʣʘ 

ʚʥʝʜʨʝʥʠʝ ʩʪʨʘʪʝʛʠʠ ɼʆʊʉ ʠ ʚ 2008 ʛʦʜʫ ʜʦʩʪʠʛʣʘ ʦʭʚʘʪʘ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʧʝʥʠʪʝʥʮʠʘʨʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ʉ ʤʦʤʝʥʪʘ ʚʥʝʜʨʝʥʠʷ ɼʆʊʉ ʧʨʦʛʨʘʤʤʳ, ʚ 

ʨʝʩʧʫʙʣʠʢʝ ʫʣʫʯʰʠʣʘʩʴ ʚʳʷʚʣʷʝʤʦʩʪʴ ʙʦʣʴʥʳʭ ʪʫʙʝʨʢʫʣʝʟʦʤ. ʇʠʢ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʨʝʜʠ 

ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʦʪʤʝʯʝʥ ʚ 2007 ʛʦʜʫ, ʢʦʛʜʘ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 85,1 ʥʘ 100.000 ʥʘʩʝʣʝʥʠʷ 

(ʨʠʩ.1.). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʦ ʥʘʯʘʣʘ ʚʥʝʜʨʝʥʠʷ ɼʆʊʉ ʧʨʦʛʨʘʤʤʳ ʚ ʈʊ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ 

ʩʦʩʪʘʚʠʣʘ 49,6 ʥʘ 100.000 ʥʘʩʝʣʝʥʠʷ. ʅʘʯʠʥʘʷ ʩ 2008 ʛʦʜʘ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦʩʪʝʧʝʥʥʦ 

ʥʘʯʘʣ ʩʥʠʞʘʪʴʩʷ ʠ ʢ 2015 ʛʦʜʫ ʦʥʘ ʜʦʩʪʠʛʣʘ 60,1 ʥʘ 100. 000 ʥʘʩʝʣʝʥʠʷ.  

 

 
ʈʠʩ. 1. ʕʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʪʫʙʝʨʢʫʣʸʟʫ ʚ 2002-2015 ʛʛ. 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʠʛʥʫʪʳʝ ʫʩʧʝʭʠ, ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ ʚ 

ʈʊ ʦʩʪʘʝʪʩʷ ʪʷʞʝʣʦʡ. ʕʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʙʫʩʣʦʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝʤ ʨʦʩʪʘ ʣʝʢʘʨʩʪʚʝʥʥʦ 

ʫʩʪʦʡʯʠʚʳʭ ʬʦʨʤ ʪʫʙʝʨʢʫʣʝʟʘ (ʪʘʙʣ..1.), ʟʘ ʩʯʝʪ ʧʣʦʭʦʡ ʠʟʦʣʷʮʠʠ ʙʦʣʴʥʳʭ ʪʫʙʝʨʢʫʣʝʟʦʤ, 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʘʥʵʧʠʜʥʘʜʟʦʨʘ ʠ ʥʘʨʫʰʝʥʠ ̫ʨʝʞʠʤʘ ʣʝʯʝʥʠʷ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʚʳʩʦʢʦʡ ʤʠʛʨʘʮʠʝʡ ʧʘʮʠʝʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʘʢʪʠʚʥʦʛʦ ʠ ʜʣʠʪʝʣʴʥʦʛʦ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʃʋ 

ʬʦʨʤ ʊɹ ʙʦʣʴʥʳʭ. 

 

ʊʘʙʣ. 1. ʈʝʛʠʩʪʨʘʮʠʷ ʠ ʦʭʚʘʪ ʣʝʯʝʥʠ ̫ʣʝʢʘʨʩʪʚʝʥʥʦ-ʫʩʪʦʡʯʠʚʳʭ ʬʦʨʤ ʪʫʙʝʨʢʫʣʝʟʘ ʚ 

ʈʊ 2009-2015ʛʛ. 
ɻʦʜʳ 2009 2010 2011 2012 2013 2014 2015 

ʂʦʣʠʯʝʩʪʚʦ ʚʳʷʚʣʝʥʥʳʭ ʙʦʣʴʥʳʭ ʄʃʋ ʬʦʨʤ ʊɹ 245 333 604 773 911 902 702 
ʂʦʣʠʯʝʩʪʚʦ ʚʳʷʚʣʝʥʥʳʭ ʙʦʣʴʥʳʭ ʄʃʋ ʬʦʨʤ ʊɹ, 

ʦʭʚʘʯʝʥʥʳʝ ʣʝʯʝʥʠʝʤ . 
52 245 380 536 668 804 682 

ɺ % 21 74 63 69 73 89 97.2 

 
ʉʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥʥʳʤ ʜʘʥʥʳʤ, ʜʦʣʷ ʃʋ ʬʦʨʤ r ʪʫʙʝʨʢʫʣʝʟʘ ʩʨʝʜʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʊɹ ʙʦʣʴʥʳʭ ʈʊ ʚ 2009 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 3,3%, ʘ ʚ 2013 ʛʦʜʫ ʦʥʘ 

ʜʦʩʪʠʛʣʘ 14,0%.(ʪʘʙʣ.1.). ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʦʭʚʘʪʘ ʣʝʯʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʣʝʪʘʣʴʥʦʩʪʠ ʦʪ ʃʋ ʬʦʨʤ rʪʫʙʝʨʢʫʣʝʟʘ, (ʪʘʙʣ.1., ʨʠʩ.2,). ɽʩʣʠ 

ʦʭʚʘʪ ʣʝʯʝʥʠʝʤ ʚʩʝʭ ʃʋ ʬʦʨʤ ʊɹ ʚ 2009 ʛʦʜʫ ʩʦʩʪʘʚʠʣ 21%, ʪʦ ʚ 2015 ʛʦʜʫ ʙʳʣʦ ʦʭʚʘʯʝʥʦ 

ʣʝʯʝʥʠʝʤ 97,2% ʧʘʮʠʝʥʪʦʚ.  
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ʈʠʩ.2. ʈʝʟʫʣʴʪʘʪ ʣʝʯʝʥʠʷ ʚʩʝʭ ʃʋ ʬʦʨʤ ʊɹ (ʚ%) 

ʉʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥʥʳʤ ʜʘʥʥʳʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʠʛʥʫʪʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʣʝʪʘʣʴʥʦʩʪʴ 

ʦʪ ʚʩʝʭ ʃʋ ʬʦʨʤ ʊɹ ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʦʡ ʠ ʚ 2013 ʛʦʜʫ ʩʦʩʪʘʚʣʷʝʪ 18,7%. ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ ʨʦʣʴ ʩʦʯʝʪʘʥʥʦʡ ʠʥʬʝʢʮʠʠ (ʊɹ/ɺʀʏ) ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʣʝʪʘʣʴʥʦʩʪʠ ʦʪ ʃʋ ʬʦʨʤ ʊɹ 

(ʨʠʩ.3.). 

 
ʈʠʩ. 3. ʉʠʪʫʘʮʠʷ ʩʦʯʝʪʘʥʥʦʡ ʠʥʬʝʢʮʠʠ ʊɹ/ɺʀʏ ʚ ʨʝʩʧʫʙʣʠʢʝ ʚ ʧʝʨʠʦʜ ʩ 2009 ʧʦ 2015ʛʛ. ʠ ʟʘ 6 ʤʝʩ. 2016 

ʛʦʜʘ 

 
ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʘʥʘʣʠʟʫ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩ 2009 ʧʦ 2016ʛʛ. 

ʦʪʤʝʯʘʝʪʩʷ ʜʚʫʭʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʨʦʩʪʘ ʩʦʯʝʪʘʥʥʦʡ ʠʥʬʝʢʮʠʠ ʊɹ/ɺʀʏ. ɽʩʣʠ ʜʦʣʷ 

ʩʦʯʝʪʘʥʥʦʡ ʠʥʬʝʢʮʠʠ ʊɹ/ɺʀʏ ʚ 2010 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 1,3% ʦʪ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʊɹ 

ʙʦʣʴʥʳʭ, ʪʦ ʚ 2015 ʛʦʜʫ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 2,6% (ʨʠʩ.3.).  
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ʌɸʂʊʆʈʓ, ɺʃʀʗʖʑʀɽ ʅɸ ʕʇʀɼɽʄʀʆʃʆɻʀʏɽʉʂʋʖ ʉʀʊʋɸʎʀʖ ʇʆ ʊʋɹɽʈʂʋʃɽɿʋ ɺ 

ʈɽʉʇʋɹʃʀʂɽ ʊɸɼɾʀʂʀʉʊɸʅ 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʪʫʙʝʨʢʫʣʝʟʦʤ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʈʊ, 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʦʩʪʘʝʪʩʷ ʪʷʞʝʣʦʡ (ʩʪʘʙʠʣʴʥʳʡ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ). ʕʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʦʙʫʩʣʦʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝʤ ʨʦʩʪʘ ʣʝʢʘʨʩʪʚʝʥʥʦ ʫʩʪʦʡʯʠʚʳʭ ʬʦʨʤ ʪʫʙʝʨʢʫʣʝʟʘ, ʟʘ ʩʯʝʪ ʧʣʦʭʦʡ ʠʟʦʣʷʮʠʠ 

ʙʦʣʴʥʳʭ ʪʫʙʝʨʢʫʣʝʟʦʤ, ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʘʥʵʧʠʜʥʘʜʟʦʨʘ ʠ ʥʘʨʫʰʝʥʠ ̫ʨʝʞʠʤʘ ʣʝʯʝʥʠʷ, ʩʚʷʟʘʥʥʳʭ 

ʩ ʚʳʩʦʢʦʡ ʤʠʛʨʘʮʠʝʡ ʧʘʮʠʝʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʘʢʪʠʚʥʦʛʦ ʠ ʜʣʠʪʝʣʴʥʦʛʦ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʃʋ ʬʦʨʤ ʊɹ ʙʦʣʴʥʳʭ. 

ɺʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʣʝʪʘʣʴʥʦʩʪʠ ʦʪ ʃʋ ʬʦʨʤ ʪʫʙʝʨʢʫʣʸʟʘ, ʩʚʷʟʘʥ ʩ ʩʦʯʝʪʘʥʠʝʤ ʩ ɺʀʏ ï ʠʥʬʝʢʮʠʝʡ, ʢʦʪʦʨʘʷ 

ʫʩʫʛʫʙʣʷʝʪ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʫʙʝʨʢʫʣʸʟ, ɺʀʏ/ʉʇʀɼ, ʵʧʠʜʩʠʪʫʘʮʠʷ, ʣʝʢʘʨʩʪʚʝʥʥʦ-ʫʩʪʦʡʯʠʚʘʷ ʬʦʨʤʘ. 

 

FACTORS AFFECTING TUBERCULOSIS EPIDEMIOLOGICAL SITUATION IN TAJIKISTAN  

Despite the decline in TB incidence among the population of the RT, the epidemiological situation remains 

severe (stable incidence). This is primarily due, increasing the growth of drug-resistant forms of tuberculosis, due to 

poor isolation of TB patients, lack of activity and violation of the Sanitary and Epidemiological Surveillance of 

treatment associated with high migration of patients in the active treatment and the duration of treatment of patients 

with DR-TB. The high rate of mortality from LU forms of tuberculosis, is associated with a combination of HIV - 

infection, which exacerbates the disease. 

Key words: Tuberculosis, HIV / AIDS epidemiological situation, drug-resistant forms. 

 

ʉʚʝʜʝʥʠʝ ʦʙ ʘʚʪʦʨʘʭ: ʅʫʨʦʚ ʈʫʩʪʘʤ ʄʘʜʞʠʜʦʚʠʯ ï ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʟʘʚ. ʢʘʬʝʜʨʦʡ 

ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʊʝʣʝʬʦʥ: (+992) 988-

88-65-21. E-mail: rustaminur @mail.ru  

ʉʘʡʜʘʣʠʝʚ ʉʘʲʜʫʣʦ ʄʘʭʤʘʜʘʣʠʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʟʘʚ. ʦʪʜʝʣʦʤ ʥʘʫʢʠ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ 
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mail:  saidalievs@mail.ru  
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ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʊʝʣʝʬʦʥ: 938-50-32-74. E-mail: kosim.kurbonov@gmail.com 

ʄʘʭʤʫʜʦʚʘ ʇʘʨʚʠʥʘ ʋʣʤʘʩʦʚʥʘ - ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ 
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ʄ.ɸ. ʄʘʥʩʫʨʦʚʘ - ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʊʘʜʞʠʢʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʊʝʣʝʬʦʥ: (+992) 985-99-94-19 
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ʊʋɹɽʈʂʋʃɪɿ ʃɽɻʂʀʍ: ʉʆʉʊʆʗʅʀɽ ʇʈʆɹʃɽʄʓ ʀ ʇʆʀʉʂ ʇʋʊɽʁ 

ʈɽʐɽʅʀʗ 

  

ʃ.ɺ. ʉʘʚʯʝʥʢʦʚʘ 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɺ ʤʠʨʝ ʢʘʞʜʳʡ ʛʦʜ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʪʫʙʝʨʢʫʣʝʟʦʤ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 10 ʤʠʣʣʠʦʥʦʚ 

ʯʝʣʦʚʝʢ, 3 ʤʠʣʣʠʦʥʘ ʫʤʠʨʘʝʪ, ʪ.ʝ. ʝʞʝʜʥʝʚʥʦ ʫʤʠʨʘʶʪ ʦʢʦʣʦ 8 ʪʳʩʷʯ ʯʝʣʦʚʝʢ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʙʦʣʝʚʰʠʭ ʧʨʝʚʳʩʠʣʦ 60 ʤʠʣʣʠʦʥʦʚ, ʦʢʦʣʦ 20 

ʤʠʣʣʠʦʥʦʚ ʠʟ ʥʠʭ ʠʤʝʶʪ ʦʪʢʨʳʪʫʶ ʬʦʨʤʫ ʪʫʙʝʨʢʫʣʝʟʘ - ʪʦ ʝʩʪʴ ʷʚʣʷʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ. ʉʨʝʜʠ ʧʨʠʯʠʥ ʩʤʝʨʪʠ ʪʫʙʝʨʢʫʣʝʟ ʟʘʥʠʤʘʝʪ 

10-ʶ ʩʪʨʦʯʢʫ ʠ ʧʝʨʚʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ. ɺ 1993 ʛʦʜʫ ɺʆɿ ʦʙʲʷʚʠʣʘ 

ʪʫʙʝʨʢʫʣʝʟ ʛʣʦʙʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʇʦ ʜʘʥʥʳʤ ɺʆɿ, ʪʫʙʝʨʢʫʣʝʟ ʷʚʣʷʝʪʩʷ 

"ʧʝʨʚʳʤ ʫʙʠʡʮʝʡ ʤʦʣʦʜʳʭ ʞʝʥʱʠʥ", ʪʘʢ ʢʘʢ ʚʦ ʚʩʝʤ ʤʠʨʝ ʪʫʙʝʨʢʫʣʝʟʦʤ ʙʦʣʝʶʪ ʙʦʣʝʝ 900 

ʤʠʣʣʠʦʥʦʚ ʞʝʥʱʠʥ. ʉʨʝʜʠ ʥʠʭ ʝʞʝʛʦʜʥʦ ʙʫʜʝʪ ʫʤʠʨʘʪʴ ʧʦʨʷʜʢʘ 1 ʤʠʣʣʠʦʥʘ, ʙʦʣʴʰʝʡ 

ʯʘʩʪʴʶ ʚ ʜʝʪʦʨʦʜʥʦʤ ʚʦʟʨʘʩʪʝ.  

ʊʫʙʝʨʢʫʣʝʟ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʦʠʟʚʦʜʥʳʤ ʫʨʦʚʥʷ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʥʦ ʠ 

ʤʘʨʢʝʨʦʤ ʩʦʩʪʦʷʥʠʷ ʦʙʱʝʩʪʚʘ. ʇʦ ʜʘʥʥʳʤ ɺʆɿ, ʚ ʦʨʛʘʥʠʟʤʝ ʢʘʞʜʦʛʦ ʪʨʝʪʴʝʛʦ ʯʝʣʦʚʝʢʘ 

ʫʞʝ ʠʤʝʝʪʩʷ ʪʫʙʝʨʢʫʣʝʟʥʘʷ ʧʘʣʦʯʢʘ. ɹʦʣʴʰʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʪʝʭ 

ʩʪʨʘʥʘʭ, ʛʜʝ ʝʩʪʴ ʵʧʠʜʝʤʠʷ ʉʇʀɼʘ: ʵʪʦ ʩʪʨʘʥʳ ɸʬʨʠʢʘʥʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ ʠ ʙʳʚʰʝʛʦ 

ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ.  

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʪʫʙʝʨʢʫʣʝʟʘ ʚʩʝ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠʦʙʨʝʪʘʶʪ ʬʘʢʪʦʨʳ: ʣʝʢʘʨʩʪʚʝʥʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʠʢʦʙʘʢʪʝʨʠʠ ʪʫʙʝʨʢʫʣʝʟʘ ʠ ɺʀʏ-

ʠʥʬʝʢʮʠʷ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʱʠʝ ʥʘ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ. ʇʨʠ ʵʪʦʤ ʫʭʫʜʰʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʝʟʢʦ ʧʦʚʳʰʘʝʪʩʷ 

ʝʛʦ ʩʪʦʠʤʦʩʪʴ. 

ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ ʪʫʙʝʨʢʫʣʝʟʘ ʷʚʣʷʝʪʩʷ ʭʠʤʠʦʪʝʨʘʧʠʷ. ʇʨʠ ʵʪʦʤ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʟʘʚʠʩʠʪ ʦʪ ʜʚʫʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ: ʧʦʜʘʚʣʝʥʠʷ 

ʨʘʟʤʥʦʞʘʶʱʝʡʩʷ ʧʦʧʫʣʷʮʠʠ ʤʠʢʦʙʘʢʪʝʨʠʡ ʩ ʧʦʤʦʱʴʶ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʳʭ 

ʭʠʤʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʨʝʛʨʝʩʩʠʠ ʪʫʙʝʨʢʫʣʝʟʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʨʘʞʝʥʥʳʭ ʦʨʛʘʥʘʭ ʩ 

ʨʘʟʚʠʪʠʝʤ ʨʝʧʘʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʝʞʠʤʦʚ ʭʠʤʠʦʪʝʨʘʧʠʠ. 

ɺ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʥʘʢʦʧʣʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʧʳʪ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 

ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʧʦʟʚʦʣʠʚʰʠʡ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʣʝʯʝʥʠʷ 

ʪʫʙʝʨʢʫʣʝʟʘ, ʦʜʥʘʢʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʝʞʠʤʦʚ ʭʠʤʠʦʪʝʨʘʧʠʠ, ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʭʠʤʠʦʧʨʝʧʘʨʘʪʦʚ, 

ʠʭ ʜʦʟʠʨʦʚʢʠ, ʩʧʦʩʦʙʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʚʠʜʝ ʦʜʥʦʢʨʘʪʥʦʡ ʩʫʪʦʯʥʦʡ ʜʦʟʳ ʠʣʠ ʨʘʟʜʝʣʝʥʥʦʡ 

ʥʘ 2ï3 ʧʨʠʝʤʘ, ʧʫʪʠ ʚʚʝʜʝʥʠʷ (ʚʥʫʪʨʴ, ʚʥʫʪʨʠʚʝʥʥʦ, ʚ ʚʠʜʝ ʘʵʨʦʟʦʣʝʡ, ʵʥʜʦʙʨʦʥʭʠʘʣʴʥʳʭ 

ʚʣʠʚʘʥʠʡ, ʨʝʢʪʘʣʴʥʦ) ʠ ʨʠʪʤʘ ʧʨʠʝʤʘ ʭʠʤʠʦʧʨʝʧʘʨʘʪʦʚ (ʝʞʝʜʥʝʚʥʳʡ ʠʣʠ 

ʠʥʪʝʨʤʠʪʪʠʨʫʶʱʠʡ) [4]. 

ʇʝʨʦʨʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʫʙʝʨʢʫʣʦʩʪʘʪʠʢʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʟʳʚʘʝʪ ʨʘʟʣʠʯʥʳʝ 

ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ: ʨʘʟʜʨʘʞʝʥʠʝ ʩʣʠʟʠʩʪʦʡ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ (ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʠʟʦʥʠʘʟʠʜʘ), ʪʦʢʩʠʯʝʩʢʠʝ ʛʝʧʘʪʠʪʳ (ʨʠʬʘʤʧʠʮʠʥ), ʪʦʰʥʦʪʫ, ʨʚʦʪʫ, ʜʠʘʨʝʶ (ʧʠʨʘʟʠʥʘʤʠʜ). 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʨʠʤʝʥʝʥʠʝ ʪʘʙʣʝʪʦʢ ʟʘʪʨʫʜʥʝʥʦ ʠʣʠ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʦ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ 

ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʬʦʨʤʘ ʚʳʧʫʩʢʘ ʧʨʝʧʘʨʘʪʦʚ ʚ ʚʠʜʝ ʨʝʢʪʘʣʴʥʳʭ ʩʫʧʧʦʟʠʪʦʨʠʝʚ. 

ʂʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʪʫʙʝʨʢʫʣʦʩʪʘʪʠʢʦʚ ʚ ʚʠʜʝ 

ʩʫʧʧʦʟʠʪʦʨʠʝʚ ʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʪ.ʢ. ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʢʨʦʚʠ 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʫʞʝ ʯʝʨʝʟ 2 ʯʘʩʘ ʠ ʫʜʝʨʞʠʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 8ï10 ʯʘʩʦʚ. ʇʨʠ ʧʨʠʝʤʝ 
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ʪʘʙʣʝʪʠʨʦʚʘʥʥʦʡ ʬʦʨʤʳ ʪʫʙʝʨʢʫʣʦʩʪʘʪʠʢʦʚ ʧʠʢ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʢʨʦʚʠ (ʢʘʢ ʧʦ 

ʵʪʘʤʙʫʪʦʣʫ, ʪʘʢ ʠ ʧʦ ʠʟʦʥʠʘʟʠʜʫ) ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʣʴʢʦ ʯʝʨʝʟ 4 ʯʘʩʘ ʠ ʫʜʝʨʞʠʚʘʝʪʩʷ ʚ 

ʪʝʯʝʥʠʝ 6ï8 ʯʘʩʦʚ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ ʣʠʪʝʨʘʪʫʨʳ [2]. ʇʨʠ ʵʪʦʤ ʧʦʙʦʯʥʳʝ 

ʵʬʬʝʢʪʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʪʫʙʝʨʢʫʣʦʩʪʘʪʠʢʦʚ ʧʨʠ ʠʭ ʧʝʨʦʨʘʣʴʥʦʤ ʚʚʝʜʝʥʠʠ, ʣʠʙʦ 

ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʶʪ, ʣʠʙʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʝʥʳ. 

ɺ 2010 ʛ. ʙʳʣʘ ʩʦʙʨʘʥʘ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʪʫʙʝʨʢʫʣʝʟʘ ʠʟ 211 ʩʪʨʘʥ ʤʠʨʘ. ʅʘ ʪʦʪ ʤʦʤʝʥʪ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 8,4 ʤʣʥ. ʩʣʫʯʘʝʚ 

ʧʘʪʦʣʦʛʠʠ. ʇʦ ʜʘʥʥʳʤ, ʧʦʩʪʫʧʘʶʱʠʤ ʠʟ ʙʦʣʴʰʠʥʩʪʚʘ ʨʝʛʠʦʥʦʚ ʧʣʘʥʝʪʳ, ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ 

ʄɹʊ ʢ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ (ɸɹʇ) ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ, ʦʙʥʘʨʫʞʠʚʘʷ 

ʪʝʥʜʝʥʮʠʶ ʢ ʨʦʩʪʫ. ʏʘʩʪʦʪʘ ʝʝ ʚʘʨʴʠʨʫʝʪ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ. ʊʘʢ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ 1998-1999 

ʛʛ. ʠʩʩʣʝʜʦʚʘʥʠʷ (ʉʐɸ) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʙʦʣʴʥʳʭ ʪʫʙʝʨʢʫʣʝʟʦʤ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʛʦʨʦʜʘʭ 

ʩ ʥʘʠʙʦʣʴʰʝʡ ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʚ ʅʴʶ-ʁʦʨʢʝ), ʄɹʊ ʦʢʘʟʘʣʠʩʴ 

ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʦʜʥʦʤʫ ʧʨʝʧʘʨʘʪʫ ʠ ʙʦʣʝʝ ʚ 21% ʩʣʫʯʘʝʚ, ʘ ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʳʡ ʪʫʙʝʨʢʫʣʝʟ 

ʦʙʥʘʨʫʞʠʚʘʣʩʷ ʚ 8%. ʇʦ ʜʘʥʥʳʤ ʵʢʩʧʝʨʪʦʚ ɺʆɿ, ʦʩʦʙʝʥʥʦ ʟʥʘʯʠʪʝʣʴʥʘ ʝʛʦ ʜʦʣʷ ʚ ʩʪʨʘʥʘʭ 

ʙʳʚʰʝʛʦ ʉʉʉʈ ʠ ʯʘʩʪʠʯʥʦ ʚ ʂʠʪʘʝ [5]. 

ʇʨʦʙʣʝʤʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʧʨʠʦʙʨʝʣʘ ʛʣʦʙʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʠ ɺʆɿ ʧʳʪʘʝʪʩʷ ʨʝʰʠʪʴ 

ʝʝ, ʧʨʝʜʣʘʛʘʷ ʧʨʦʛʨʘʤʤʳ çɼʆʊʉ ʠ ɼʆʊʉ ʧʣʶʩè. ʆʜʥʘʢʦ ʠʟ-ʟʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʪʨʫʜʥʦʩʪʝʡ, ʥʝʙʦʣʴʰʦʛʦ ʥʘʙʦʨʘ ɸɹʇ (ʦʩʦʙʝʥʥʦ ʚ ʩʪʨʘʥʘʭ ɸʬʨʠʢʠ, ʙʦʣʴʰʠʥʩʪʚʝ 

ʨʝʩʧʫʙʣʠʢ ʙʳʚʰʝʛʦ ʉʉʉʈ ʠ ʜʨ.), ʥʝʩʦʙʣʶʜʝʥʠʷ ʙʦʣʴʥʳʤʠ ʨʝʞʠʤʘ ʣʝʯʝʥʠʷ (ʜʦ 40% 

ʩʣʫʯʘʝʚ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʉʐɸ), ʦʩʫʱʝʩʪʚʠʪʴ ʵʪʠ ʧʨʦʛʨʘʤʤʳ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ 

ʥʝʚʦʟʤʦʞʥʦ, ʠ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʞʠʜʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʨʘʧʠʠ ʥʝ 

ʧʨʠʭʦʜʠʪʩʷ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʦʥʘ ʙʝʟʫʩʧʝʰʥʘ ʧʦ ʧʨʠʯʠʥʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʄɹʊ ʢ ɸɹʇ. ʕʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʙʫʞʜʘʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʚʦ-ʧʝʨʚʳʭ, ʢ ʩʠʥʪʝʟʫ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʚʝʱʝʩʪʚ, ʚʦ-ʚʪʦʨʳʭ - ʢ ʤʦʜʠʬʠʢʘʮʠʠ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʳʭ ʩʨʝʜʩʪʚ, 

ʥʦ ʩ ʥʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʘ ʚ-ʪʨʝʪʴʠʭ - ʢ ʘʧʨʦʙʘʮʠʠ ʚʦ ʬʪʠʟʠʘʪʨʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ, ʨʘʥʝʝ ʥʝ ʧʨʠʤʝʥʷʚʰʠʭʩʷ (ʠ 

ʠʟʥʘʯʘʣʴʥʦ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ) ʜʣʷ ʣʝʯʝʥʠʷ ʪʫʙʝʨʢʫʣʝʟʘ [4].  

ʅʝ ʦʙʩʫʞʜʘʷ ʧʨʦʙʣʝʤʫ ʩʦʟʜʘʥʠʷ ʘʙʩʦʣʶʪʥʦ ʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ 

ʧʦʪʨʝʙʫʝʪ ʢʦʣʦʩʩʘʣʴʥʳʭ ʟʘʪʨʘʪ ʠ ʜʣʠʪʝʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠʟʳʩʢʘʥʠʡ, ʨʘʩʩʤʦʪʨʠʤ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʦʜʠʬʠʢʘʮʠʝʡ ʩʫʱʝʩʪʚʫʶʱʠʭ ʃʉ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩʨʝʜʠ 

ʠʟʚʝʩʪʥʳʭ ɸɹʇ ʚʥʠʤʘʥʠʝ ʫʯʝʥʳʭ ʧʨʠʚʣʝʢ ʘʥʪʠʙʠʦʪʠʢ ʨʠʬʘʤʧʠʮʠʥ: ʚʦ-ʧʝʨʚʳʭ, ʵʪʦ ʦʜʠʥ 

ʠʟ ʩʘʤʳʭ ʤʦʱʥʳʭ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʳʭ ʘʛʝʥʪʦʚ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʤʫ ʩʪʘʣʘ 

ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʚʘʪʴʩʷ (ʧʦ ʦʙʦʙʱʝʥʥʳʤ ʜʘʥʥʳʤ, ʙʦʣʝʝ 4%). ɿʘ ʩʯʝʪ ʭʠʤʠʯʝʩʢʦʡ 

ʤʦʜʠʬʠʢʘʮʠʠ ʥʘʬʪʘʣʘʥʦʚʦʛʦ ʢʦʣʴʮʘ ʨʠʬʘʤʧʠʮʠʥʘ ʚ 1992 ʛ. ʫʜʘʣʦʩʴ ʩʦʟʜʘʪʴ ʥʦʚʫʶ 

ʛʝʥʝʨʘʮʠʶ ʭʠʤʠʦʧʨʝʧʘʨʘʪʘ, ʧʦʣʫʯʠʚʰʫʶ ʥʘʟʚʘʥʠʝ çʨʠʬʘʙʫʪʠʥ (ʤʠʢʦʙʫʪʠʥ)è, ʘ ʚ ʢʦʥʮʝ 

90-ʭ ʛʛ. - ʨʠʬʘʧʝʥʪʠʥ ʠ ʨʠʬʘʣʘʮʠʣ. ʂʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʠʬʘʙʫʪʠʥ 

ʙʳʩʪʨʦ ʘʙʩʦʨʙʠʨʫʝʪʩʷ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ, ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʢʨʦʚʠ 

ʩʦʭʨʘʥʷʝʪʩʷ ʙʦʣʝʝ 14 ʯ, ʪ.ʝ. ʵʬʬʝʢʪ ʙʦʣʝʝ ʧʨʦʣʦʥʛʠʨʦʚʘʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʠʬʘʤʧʠʮʠʥʦʤ. 

ʇʦʙʦʯʥʦʝ ʜʝʡʩʪʚʠʝ ʦʙʦʠʭ ʧʨʝʧʘʨʘʪʦʚ ʘʥʘʣʦʛʠʯʥʦ: ʜʠʘʨʝʷ, ʛʝʧʘʪʠʪ, ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ 

ʠ ʠʟʤʝʥʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʢʨʦʚʠ. ʆʜʥʘʢʦ ʨʠʬʘʙʫʪʠʥ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ 

ʨʠʬʘʤʧʠʮʠʥʦʤ ʧʨʠ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʷ ʢ ʃʉ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʨʠʬʘʣʘʮʠʣʘ, ʪ.ʢ. ʦʥ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʳʟʳʚʘʝʪ ʪʦʢʩʠʯʝʩʢʠʭ 

ʛʝʧʘʪʠʪʦʚ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʧʨʠʝʤʝ. ʕʪʠ ʩʚʦʡʩʪʚʘ ʧʨʝʧʘʨʘʪʘ ʦʙʲʷʩʥʷʶʪ ʠʟʤʝʥʝʥʠʝʤ ʝʛʦ 

ʤʝʪʘʙʦʣʠʟʤʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʮʠʪʦʭʨʦʤʘʤ ʈ450 [1,12]. 

ɼʨʫʛʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ, ʩʚʷʟʘʥʥʳʤ ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʘʢʪʠʚʥʦʩʪʠ ʨʠʬʘʤʧʠʮʠʥʘ, ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ 

ʚʢʣʶʯʘʶʪ ʣʠʧʦʩʦʤʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʦʙʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ 

ʯʘʩʪʦʪʫ ʧʦʙʦʯʥʳʭ ʨʝʘʢʮʠʡ ʠ ʧʦʚʳʩʠʪʴ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʝʧʘʨʘʪʘ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʨʠ ʨʝʟʠʩʪʝʥʪʥʳʭ ʬʦʨʤʘʭ ʪʫʙʝʨʢʫʣʝʟʘ ʥʘʯʘʣ ʧʨʠʤʝʥʷʪʴʩʷ 

ʘʤʠʢʘʮʠʥʘ ʩʫʣʴʬʘʪ. ʕʪʦ ʧʦʣʫʩʠʥʪʝʪʠʯʝʩʢʠʡ ʘʤʠʥʦʛʣʠʢʦʟʠʜ, ʩʦʟʜʘʥʥʳʡ H. Kawaguchietal. 
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(1972) ʧʦʩʨʝʜʩʪʚʦʤ ʘʮʝʪʠʣʠʨʦʚʘʥʠʷ 1-ʘʤʠʥʦʛʨʫʧʧʳ 2-ʜʝʟʦʢʩʠʩʪʨʝʧʪʘʤʠʥʦʚʦʡ ʧʦʣʦʚʠʥʳ 

ʢʘʥʘʤʠʮʠʥʘ ɸ. ɸʥʪʠʙʠʦʪʠʢ ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʜʝʡʩʪʚʠʷ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʦʪʥʦʰʝʥʠʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ, ʧʦʜʘʚʣʷʝʪ ʨʘʟʤʥʦʞʝʥʠʝ ʄɹʊ. ʆʥ 

ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʚ ʦʧʨʝʜʝʣʸʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚ ʣʝʛʢʦʤ, ʧʝʯʝʥʠ, ʤʠʦʢʘʨʜʝ, ʩʝʣʝʟʸʥʢʝ, 

ʜʨʫʛʠʭ ʦʨʛʘʥʘʭ, ʠʟʙʠʨʘʪʝʣʴʥʦ ʥʘʢʘʧʣʠʚʘʷʩʴ ʚ ʢʦʨʢʦʚʦʤ ʩʣʦʝ ʧʦʯʝʢ; ʤʦʞʝʪ ʧʨʦʥʠʢʘʪʴ 

ʯʝʨʝʟ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʠʡ ʙʘʨʴʝʨ, ʦʩʦʙʝʥʥʦ ʚʳʨʘʞʝʥʦ ʵʪʦ ʩʚʦʡʩʪʚʦ ʧʨʠ ʚʦʩʧʘʣʝʥʠʠ 

ʤʝʥʠʥʛʝʘʣʴʥʳʭ ʦʙʦʣʦʯʝʢ. ɸʤʠʢʘʮʠʥ ʘʢʪʠʚʝʥ ʧʨʦʪʠʚ ʩʪʨʝʧʪʦʤʠʮʠʥʫʩʪʦʡʯʠʚʳʭ ʄɹʊ, 

ʦʜʥʘʢʦ ʦʪʤʝʯʝʥʘ ʧʝʨʝʢʨʝʩʪʥʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʧʨʝʧʘʨʘʪʫ ʰʪʘʤʤʦʚ, ʥʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ 

ʢʘʥʘʤʠʮʠʥʫ ʠ ʯʘʩʪʠʯʥʦ ʢ ʧʦʣʠʧʝʧʪʠʜʫ ʢʘʧʨʝʦʤʠʮʠʥʫ [13]. 

ɺ 90-ʝ ʛʛ. ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʧʫʙʣʠʢʘʮʠʠ, ʧʦʩʚʷʱʝʥʥʳʝ ʧʨʠʤʝʥʝʥʠʶ ʬʪʦʨʭʠʥʦʣʦʥʦʚ 

ʚʦ ʬʪʠʟʠʘʪʨʠʠ. ʇʝʨʚʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʣʝʯʝʥʠʠ ʪʫʙʝʨʢʫʣʝʟʘ ʣʸʛʢʠʭ 

ʦʬʣʦʢʩʘʮʠʥʦʤ ʠ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʦʤ, ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʰʣʠ 

ʩʧʘʨʬʣʦʢʩʘʮʠʥ, ʣʝʚʦʬʣʦʢʩʘʮʠʥ, ʤʦʢʩʠʬʣʦʢʩʘʮʠʥ ʠ ʢʣʠʥʘʬʣʦʢʩʘʮʠʥ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʬʣʦʢʩʘʮʠʥ ʠ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ. ʕʪʠ ʧʨʝʧʘʨʘʪʳ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʧʦʜʘʚʣʷʪʴ çʩʫʧʝʨʩʢʨʫʯʠʚʘʥʠʝè ɼʅʂ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʣʝʪʢʠ, ʯʪʦ ʚʝʜʝʪ ʢ ʧʨʝʢʨʘʱʝʥʠʶ ʝʝ 

ʨʝʧʣʠʢʘʮʠʠ ʠ ʥʘʨʫʰʝʥʠʶ ʪʨʘʥʩʢʨʠʧʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʭʦʜʷʪ ʘʧʨʦʙʘʮʠʶ 

ʬʪʦʨʭʠʥʦʣʦʥʳ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ: ɸʄ-1155, Du-685a, CS-940. ɼʦʩʪʦʠʥʩʪʚʦʤ 

ʬʪʦʨʭʠʥʦʣʦʥʦʚ ʷʚʣʷʝʪʩʷ ʠʭ ʚʳʩʦʢʠʡ ʢʦʤʧʣʘʡʝʥʩ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʠʤʝʥʷʪʴ ʠʭ ʜʣʠʪʝʣʴʥʦʝ 

ʚʨʝʤʷ. ɺʤʝʩʪʝ ʩ ʚʳʰʝʫʧʦʤʷʥʫʪʳʤ ʘʤʠʢʘʮʠʥʦʤ ʵʢʩʧʝʨʪʳ ɺʆɿ ʧʨʝʜʣʘʛʘʶʪ ʚʢʣʶʯʘʪʴ ʠʭ ʚ 

ʩʭʝʤʳ ʪʝʨʘʧʠʠ ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʦʛʦ ʪʫʙʝʨʢʫʣʝʟʘ.  

ʉʝʛʦʜʥʷ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʤʘʢʨʦʣʠʜʦʚ. ʕʪʠ ʚʝʱʝʩʪʚʘ, ʪʘʢ ʞʝ 

ʢʘʢ ʠ ʬʪʦʨʭʠʥʦʣʦʥʳ, ʩʧʦʩʦʙʥʳ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦ, ʦʩʦʙʝʥʥʦ ʚ ʤʘʢʨʦʬʘʛʘʭ, 

ʯʪʦ ʜʣʷ ʣʝʯʝʥʠʷ ʪʫʙʝʨʢʫʣʝʟʘ ʠʤʝʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʪ.ʢ. ʚʦʟʙʫʜʠʪʝʣʴ 

ʧʝʨʩʠʩʪʠʨʫʝʪ ʚ ʤʘʢʨʦʬʘʛʘʭ; ʢʨʦʤʝ ʪʦʛʦ, ʥʦʚʳʝ ʤʘʢʨʦʣʠʜʳ ʩʪʠʤʫʣʠʨʫʶʪ ʜʝʡʩʪʚʠʝ ʥʘ 

ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʝ ʢʣʝʪʢʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʧʨʠʤʝʥʝʥʠʶ 

ʧʦʣʫʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʤʘʢʨʦʣʠʜʥʦʛʦ ʘʥʪʠʙʠʦʪʠʢʘ ʢʣʘʨʠʪʨʦʤʠʮʠʥʘ (ʠʥʛʠʙʠʪʦʨ ʪʨʘʥʩʣʷʮʠʠ, 

ʨʝʘʛʠʨʫʶʱʠʡ ʩ 50S-ʨʠʙʦʩʦʤʘʣʴʥʦʡ ʩʫʙʲʝʜʠʥʠʮʝʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʣʝʪʢʠ), ʚʳʷʚʠʣʠ, ʯʪʦ ʚ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʪʝʩʪʘʭ ʦʥ ʦʢʘʟʘʣʩʷ ʙʦʣʝʝ ʘʢʪʠʚʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʠʬʘʤʧʠʮʠʥʦʤ. 

ʀʤʝʝʪʩʷ ʢʣʠʥʠʯʝʩʢʠʡ ʦʧʳʪ ʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʘʟʠʪʨʦʤʠʮʠʥʘ (ʩʫʤʘʤʝʜ) [10]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʫʯʘʝʪʩʷ ʧʨʦʠʟʚʦʜʥʦʝ ʵʨʠʪʨʦʤʠʮʠʥʘ -ʢʝʪʦʣʠʜʪʝʣʠʪʨʦʤʠʮʠʥ, 

ʨʘʥʝʝ ʠʟʚʝʩʪʥʳʡ ʧʦʜ ʰʠʬʨʦʤ HMR-3647. ʊʘʢ ʞʝ ʢʘʢ ʠ ʢʣʘʨʠʪʨʦʤʠʮʠʥ, ʦʥ ʧʦʜʘʚʣʷʝʪ 

ʙʝʣʢʦʚʳʡ ʩʠʥʪʝʟ, ʨʝʘʛʠʨʫʷ ʩ ɹʆɹ-ʨʠʙʦʩʦʤʘʣʴʥʦʡ ʩʫʙʲʝʜʠʥʠʮʝʡ, ʥʦ ʧʦ ʤʝʩʪʘʤ 

ʧʨʠʢʨʝʧʣʝʥʠʷ ʢ ʤʠʰʝʥʠ ʦʥʠ ʩʦʚʧʘʜʘʶʪ ʣʠʰʴ ʯʘʩʪʠʯʥʦ. ʇʨʘʚʜʘ, ʜʝʡʩʪʚʠʝ ʪʝʣʠʪʨʦʤʠʮʠʥʘ 

ʦʮʝʥʝʥʦ ʧʦʢʘ ʪʦʣʴʢʦ ʚ ʦʪʥʦʰʝʥʠʠ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʤʠʢʦʙʘʢʪʝʨʠʡ, ʥʦ ʥʝ ʄ. tuberculosis. 

ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʨʘʧʠʠ ʨʝʟʠʩʪʝʥʪʥʳʭ ʬʦʨʤ ʪʫʙʝʨʢʫʣʝʟʘ ʚ 

ʨʝʞʠʤʳ ʣʝʯʝʥʠʷ ʥʘʯʘʣʠ ʚʢʣʶʯʘʪʴ ʥʝʢʦʪʦʨʳʝ ɓ-ʣʘʢʪʘʤʥʳʝ ʘʥʪʠʙʠʦʪʠʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʘʤʦʢʩʠʮʠʣʣʠʥ ʩ ʢʣʘʚʫʣʘʥʦʚʦʡ ʢʠʩʣʦʪʦʡ (ʘʤʦʢʩʠʢʣʘʚ). ʆʥ ʣʝʛʢʦ ʧʨʦʥʠʢʘʝʪ ʯʝʨʝʟ ʩʪʝʥʢʫ 

ʄɹʊ, ʧʨʦʷʚʣʷʝʪ ʚʳʩʦʢʠʡ ʘʬʬʠʥʠʪʝʪ ʢ ʧʝʥʠʮʠʣʣʠʥʩʚʷʟʳʚʘʶʱʝʤʫ ʙʝʣʢʫ ʠ ʙʣʘʛʦʜʘʨʷ 

ʵʪʦʤʫ ʦʙʣʘʜʘʝʪ ʚʝʩʴʤʘ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʜʝʡʩʪʚʠʷ. ʂ ʘʥʪʠʙʠʦʪʠʢʫ ʫʤʝʨʝʥʥʦ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʄ. tuberculosis, ʄ. bovis, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʘʪʠʧʠʯʥʳʝ ʰʪʘʤʤʳ - ʄ. 

fortuitum, ʄ. kansasii. ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʧʨʝʧʘʨʘʪʘ ʩ 

ʘʤʠʥʦʛʣʠʢʦʟʠʜʘʤʠ in vitro ʠʥʘʢʪʠʚʠʨʫʝʪʩʷ ʜʝʡʩʪʚʠʝ ʧʦʩʣʝʜʥʠʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʧʝʨʚʳʭ 

ʵʪʘʧʘʭ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʧʨʠ ʦʩʪʨʦʧʨʦʛʨʝʩʩʠʨʫʶʱʝʤ ʩʧʝʮʠʬʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ, ʘ 

ʪʘʢʞʝ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʣʝʯʝʥʠʠ ʧʘʮʠʝʥʪʦʚ ʩ ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢ ʙʦʣʴʰʠʥʩʪʚʫ 

ʦʩʥʦʚʥʳʭ ʠ ʨʝʟʝʨʚʥʳʭ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʸʟʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʢʘʢ ʩʨʝʜʩʪʚʦ ʚʳʙʦʨʘ ʤʦʞʥʦ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʘʤʦʢʩʠʮʠʣʣʠʥ ʩ ʢʣʘʚʫʣʘʥʦʚʦʡ ʢʠʩʣʦʪʦʡ [8]. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʄɹʊ ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʭʝʤʦʦʨʛʘʥʦʪʨʦʧʥʳʭ 

ʘʵʨʦʙʥʳʭ ʙʘʢʪʝʨʠʡ ʠ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʠʤʠ ʘʜʘʧʪʠʚʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʢ ʚʳʞʠʚʘʥʠʶ ʧʨʠ 

ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʢʠʩʣʦʨʦʜʘ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʚʦʟʙʫʜʠʪʝʣʷ ʙʳʣʦ ʧʦʣʦʞʝʥʦ ʚ ʦʩʥʦʚʫ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʝʪʨʦʥʠʜʘʟʦʣʘ ʠ ʥʝʢʦʪʦʨʳʭ ʥʠʪʨʦʠʤʠʜʘʟʦʣʦʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʩʣʝʜʥʠʝ 
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ʣʝʛʢʦ ʧʨʦʥʠʢʘʶʪ ʚ ʙʘʢʪʝʨʠʘʣʴʥʫʶ ʢʣʝʪʢʫ ʠ, ʩʚʷʟʳʚʘʷʩʴ ʩ ɼʅʂ, ʥʘʨʫʰʘʶʪ ʧʨʦʮʝʩʩ 

ʨʝʧʣʠʢʘʮʠʠ, ʦʢʘʟʳʚʘʷ ʧʨʦʪʠʚʦʧʨʦʪʦʟʦʡʥʦʝ ʠ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʝ ʜʝʡʩʪʚʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʘʟʥʘʯʘʪʴ ʤʝʪʨʦʥʠʜʘʟʦʣ ʙʦʣʴʥʳʤ ʩ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ. 

ʊʘʢʦʚ ʥʝʙʦʣʴʰʦʡ ʧʝʨʝʯʝʥʴ ʧʨʝʧʘʨʘʪʦʚ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʥʘʰʝʜʰʠʭ 

ʧʨʠʤʝʥʝʥʠʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʝʩʪʨʫʢʪʠʚʥʳʤʠ ʠ ʥʝʨʝʜʢʦ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤʠ ʨʝʟʠʩʪʝʥʪʥʳʤʠ ʬʦʨʤʘʤʠ ʪʫʙʝʨʢʫʣʝʟʘ ʣʝʛʢʠʭ. ʆʜʥʠ ʠʟ ʥʠʭ ʟʘʥʷʣʠ 

ʧʨʦʯʥʦʝ ʤʝʩʪʦ ʚ ʢʦʤʧʣʝʢʩʥʳʭ ʩʭʝʤʘʭ (ʧʨʦʠʟʚʦʜʥʳʝ ʨʠʬʘʤʧʠʮʠʥʘ, ʢʘʥʘʤʠʮʠʥʘ, 

ʬʪʦʨʭʠʥʦʣʦʥʳ), ʜʨʫʛʠʝ ʧʦʢʘ ʚʥʝʜʨʷʶʪʩʷ ʠ ʧʨʦʭʦʜʷʪ ʢʣʠʥʠʯʝʩʢʫʶ ʘʧʨʦʙʘʮʠʶ 

(ʘʤʦʢʩʠʢʣʘʚ, ʘʟʠʪʨʦʤʠʮʠʥ, ʢʘʨʙʘʧʝʥʝʤʳ ʠ ʜʨ.) [7]. 

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʭʠʤʠʦʪʝʨʘʧʠʷ ʧʨʠ ʪʫʙʝʨʢʫʣʝʟʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʦʙʱʝʧʨʠʥʷʪʳʭ ʩʧʦʩʦʙʦʚ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ɸɹʇ ʧʨʠ ʜʨʫʛʠʭ ʦʩʪʨʳʭ ʠ ʭʨʦʥʠʯʝʩʢʠʭ 

ʠʥʬʝʢʮʠʷʭ. ʊʫʙʝʨʢʫʣʦʩʪʘʪʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʧʨʠʭʦʜʠʪʩʷ ʧʨʦʚʦʜʠʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʠ 

ʜʣʠʪʝʣʴʥʦ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʄɹʊ, ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʠ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʪʢʘʥʝʚʳʭ 

ʧʦʚʨʝʞʜʝʥʠʡ. ʉʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʪʘʢʞʝ ʥʠʟʢʘʷ ʩʢʦʨʦʩʪʴ ʨʝʧʘʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʦʩʦʙʝʥʥʦ ʧʨʠ ʭʨʦʥʠʯʝʩʢʠʭ ʬʦʨʤʘʭ ʙʦʣʝʟʥʠ. ʊʝ ʞʝ ʧʨʠʯʠʥʳ ʦʧʨʝʜʝʣʷʶʪ ʠ ʜʨʫʛʦʝ ʫʩʣʦʚʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ - ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʪʫʙʝʨʢʫʣʦʩʪʘʪʠʢʦʚ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʨʦʩʪʫ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ ʠʥʬʝʢʮʠʠ. ɿʜʝʩʴ ʚʦ ʬʪʠʟʠʘʪʨʠʠ ʪʘʢʞʝ ʥʘʤʝʪʠʣʠʩʴ ʥʦʚʳʝ ʪʝʥʜʝʥʮʠʠ. ʇʦ 

ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʬʝʨʦʥʦʚ ʠ ʦʩʦʙʝʥʥʦ ʠʥʪʝʨʬʝʨʦʥʘ, ʘ 

ʪʘʢʞʝ ʠʥʪʝʨʣʝʡʢʠʥʦʚ 12 ʠ 2 ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʧʦʚʳʰʝʥʠʷ 

ʠʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʙʦʣʴʥʦʛʦ [3]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʪʫʙʝʨʢʫʣʝʟʘ ʧʨʦʚʦʜʷʪʩʷ ʚ ʉʐɸ ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ ʠʥʩʪʠʪʫʪʝ 

ʘʣʣʝʨʛʠʠ ʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʮʝʥʪʨʘʭ ʢʦʥʪʨʦʣʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʀʟʫʯʘʝʪʩʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʨʝʢʦʤʙʠʥʘʥʪʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʠʥʪʝʨʣʝʡʢʠʥʘ-2 ʫ ɺʀʏ-ʥʝʛʘʪʠʚʥʳʭ ʣʠʮ. ʉʦʚʤʝʩʪʥʦ ʩ 

ʷʧʦʥʩʢʠʤʠ ʫʯʝʥʳʤʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʦʣʴ ʧʝʧʪʠʜʦʨʝʘʢʪʠʚʥʳʭ ɔ, ů-ʊ-ʢʣʝʪʦʢ, 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʫʝʪʩʷ ʦʙʦʣʦʯʢʘ ʤʠʢʦʙʘʢʪʝʨʠʡ ʢʘʢ 

ʚʦʟʤʦʞʥʳʡ ʦʙʲʝʢʪ ʜʝʡʩʪʚʠʷ ʥʦʚʳʭ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʸʟʥʳʭ ʧʨʝʧʘʨʘʪʦʚ [14]. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʚʦʜʠʪʩʷ ʘʧʨʦʙʘʮʠʷ ʥʦʚʦʛʦ ʦʨʘʣʴʥʦʛʦ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ʨʠʬʘʣʘʟʠʣʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʠʟʦʥʠʘʟʠʜʦʤ, ʪʝʩʪʠʨʫʝʪʩʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ 

ʙʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ KRM-1648 (ʨʠʬʘʣʘʮʠʣ) ʫ ʚʟʨʦʩʣʳʭ 

ʙʘʮʠʣʣʦʚʳʜʝʣʠʪʝʣʝʡ. 

ʄʥʦʛʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩʝʛʦʜʥʷ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʥʘ ʠʟʫʯʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ 

ʘʜʛʝʟʠʚʥʳʭ ʤʦʣʝʢʫʣ, ʩʧʦʩʦʙʦʚ ʧʝʨʝʜʘʯʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʤʦʣʝʢʫʣʷʨʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʠʪʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʇʨʠ ʨʝʰʝʥʠʠ ʵʪʠʭ ʟʘʜʘʯ ʤʦʞʥʦ 

ʦʞʠʜʘʪʴ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʳʭ ʧʨʝʧʘʨʘʪʦʚ [6]. 

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʠʩʢʘ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʚʘʢʮʠʥ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʳʩʠʪʴ ʠʤʤʫʥʠʪʝʪ ʯʝʣʦʚʝʢʘ ʠ ʪʝʤ ʩʘʤʳʤ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʟʚʠʪʠʝ ʪʫʙʝʨʢʫʣʝʟʘ. 

ʅʘ ʩʝʛʦʜʥʷ ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʦʜʥʘ ʧʨʦʚʝʨʝʥʥʘʷ ʚʘʢʮʠʥʘ - ɹʎɾ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ 

ʩʦʙʦʡ ʘʪʪʝʥʫʠʨʦʚʘʥʥʳʡ ʰʪʘʤʤ Mycobacterium bovis. ʆʜʥʘʢʦ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ 

ʪʫʙʝʨʢʫʣʝʟʘ ʚʟʨʦʩʣʳʭ ʣʶʜʝʡ ʷʚʣʷʝʪʩʷ ʩʧʦʨʥʦʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʛʨʦʤʥʫʶ 

ʧʨʦʙʣʝʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʟʠʩʪʝʥʪʥʳʡ ʢ ʙʦʣʴʰʠʥʩʪʚʫ ʃʉ ʪʫʙʝʨʢʫʣʝʟ [11]. 

ʗʧʦʥʩʢʠʝ ʫʯʝʥʳʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʪʫʙʝʨʢʫʣʝʟʘ ʧʦʰʣʠ ʧʦ ʥʦʚʦʤʫ, ʥʝ 

ʪʘʢ ʜʘʚʥʦ ʦʪʢʨʳʪʦʤʫ ʧʫʪʠ - ʧʫʪʠ ɼʅʂ-ʚʘʢʮʠʥ. ɼʅʂ-ʚʘʢʮʠʥʳ - ʵʪʦ ʧʨʦʜʫʢʪ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʠʥʞʝʥʝʨʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʙʘʢʪʝʨʠʘʣʴʥʫʶ ʧʣʘʟʤʠʜʫ, ʚ ʢʦʪʦʨʫʶ ʩ ʧʦʤʦʱʴʶ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚʩʪʨʦʝʥʳ ʬʨʘʛʤʝʥʪʳ ɼʅʂ ʚʠʨʫʩʘ. ʊʘʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ 

ʚʚʦʜʷʪ ʚ ʢʣʝʪʢʫ, ʛʜʝ ʵʪʘ ɼʅʂ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʣʝʪʢʘ ʩʘʤʘ ʧʨʦʜʫʮʠʨʫʝʪ 
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ʚʠʨʫʩʥʳʝ ʙʝʣʢʠ, ʢʦʪʦʨʳʝ ʫʟʥʘʶʪʩʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ; ʬʦʨʤʠʨʫʝʪʩʷ ʠʤʤʫʥʠʪʝʪ ʧʨʦʪʠʚ 

ʜʘʥʥʦʛʦ ʧʘʪʦʛʝʥʘ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʘʤʳʤ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʚʳʷʩʥʠʪʴ, ʢʘʢʠʝ ʠʤʝʥʥʦ 

ʙʝʣʢʠ ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʜʣʷ ʧʘʪʦʛʝʥʘ, ʯʪʦʙʳ ʚʩʪʨʦʠʪʴ ʚ ʧʣʘʟʤʠʜʫ ʢʦʜʠʨʫʶʱʠʝ 

ʠʭ ʛʝʥʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʧʦʠʩʢʘ ʥʦʚʳʭ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʚʳʩʦʢʦʘʢʪʠʚʥʳʭ ʠ ʤʘʣʦʪʦʢʩʠʯʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʣʠʰʝʥʥʳʭ ʧʦʙʦʯʥʳʭ 

ʵʬʬʝʢʪʦʚ. ʊʘʢʞʝ ʦʯʝʥʴ ʚʘʞʥʦ, ʯʪʦʙʳ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʥʠʤ ʤʠʢʦʙʘʢʪʝʨʠʡ ʪʫʙʝʨʢʫʣʝʟʘ 

ʨʘʟʚʠʚʘʣʘʩʴ ʢʘʢ ʤʦʞʥʦ ʤʝʜʣʝʥʥʝʝ. ʊʘʢʠʝ ʧʨʝʧʘʨʘʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʩʪʫʧʥʳ ʜʣʷ 

ʤʘʩʩʦʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦ ʩʪʦʠʤʦʩʪʠ). 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʙʦʨʴʙʳ ʩ 

ʪʫʙʝʨʢʫʣʝʟʦʤ, ʜʦʣʞʥʘ ʚʢʣʶʯʠʪʴ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʫʶ ʭʠʤʠʦʪʝʨʘʧʠʶ, ʥʦ ʠ 

ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ, ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʵʪʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʩʦʮʠʘʣʴʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʙʦʣʴʥʳʭ. ʕʪʘ ʧʨʦʛʨʘʤʤʘ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʘ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʨʘʟʚʠʪʠʝ ʨʳʥʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʘ ʪʘʢʞʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ 

ʧʦ ʣʝʯʝʥʠʶ ʪʫʙʝʨʢʫʣʝʟʘ. 
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PULMONARY TUBERCULOSIS: STATE OF THE PROBLEM AND FINDING SOLUTIONS  

The analysis of existing approaches to the pharmacotherapy of pulmonary tuberculosis, highlight the major 

problems in the treatment of this disease, given current approaches to TB treatment, the prospects for the creation 

and introduction into clinical practice of new anti-TB drugs. 

Key words: tuberculosis, anti-TB drugs. 
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ʇɽʈʉʇɽʂʊʀɺʓ ʀɿʋʏɽʅʀʗ ʈɸʉʊɽʅʀʗ FERULA  KUHISTANICA  ʂɸʂ 

ʄɽʉʊʅʆɻʆ ʉʓʈʔʗ ɼʃʗ ʌɸʈʄɸʎʀʀ 

(ʩʦʦʙʱʝʥʠʝ 1) 

 

ʇ.ɼ. ʍʘʣʠʬʘʝʚ 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʉʨʝʜʠ ʙʦʛʘʪʝʡʰʝʡ ʬʣʦʨʳ ʊʘʜʞʠʢʠʩʪʘʥʘ ʩ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʝʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʚʩʪʨʝʯʘʝʪʩʷ ʥʝʤʘʣʦ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ, 

ʥʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʠʭ ʝʱʝ ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʦʬʠʮʠʘʣʴʥʦʡ ʤʝʜʠʮʠʥʝ, ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ 

ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʦʙ ʠʭ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʠ ʣʝʯʝʙʥʳʭ ʩʚʦʡʩʪʚʘʭ. ʂ ʯʠʩʣʫ 

ʪʘʢʠʭ ʨʘʩʪʝʥʠʡ ʦʪʥʦʩʷʪʩʷ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ ʬʝʨʫʣʘ, ʟʘʥʠʤʘʶʱʠʝ ʧʦʯʝʪʥʦʝ ʤʝʩʪʦ ʚ 

ʚʦʩʪʦʯʥʦʡ ʤʝʜʠʮʠʥʝ, ʘ ʪʘʢʞʝ ʧʦʣʴʟʫʶʱʠʝʩʷ ʰʠʨʦʢʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ 

ɸʟʠʠ.  

ʈʦʜ ʬʝʨʫʣʘ Ferula ɽug. ʂʦʛ., ʩʝʤʝʡʩʪʚʘ ʟʦʥʪʠʯʥʳʝ - Apiaceae (Umbelliferae) ʚ 

ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʚʳʰʝ ʯʝʤ 150 ʚʠʜʘʤʠ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʆʙʣʘʩʪʠ ɼʨʝʚʥʝʛʦ ʉʨʝʜʠʟʝʤʴʷ. ʃʠʰʴ ʥʝʤʥʦʛʠʝ ʚʠʜʳ 

ʟʘʭʦʜʷʪ ʚ ɿʘʧʘʜʥʫʶ ʉʠʙʠʨʴ, ʄʦʥʛʦʣʠʶ ʠ ʂʠʪʘʡ. ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʉʉʉʈ 

ʧʨʠʚʦʜʠʪʩʷ 110 ʚʠʜʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʦʢʦʣʦ 70 ʚʠʜʦʚ ʬʝʨʫʣ ʧʨʦʠʟʨʘʩʪʘʶʪ ʚʦ ʬʣʦʨʫ ʉʨʝʜʥʝʡ 

ɸʟʠʠ. 

ɺʦ ʬʣʦʨʝ ʊʘʜʞʠʢʠʩʪʘʥʘ ʚʩʪʨʝʯʘʶʪʩʷ 37 ʚʠʜʦʚ ʨʦʜʘ Ferula, ʠʟ ʢʦʪʦʨʳʭ 22 ʚʠʜʘ 

ʷʚʣʷʶʪʩʷ ʧʦʣʠʢʘʨʧʠʯʝʩʢʠʤʠ ʠ 15 ʚʠʜʦʚ ï ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʤʠ [8,9,10]. ʆʥʠ ʧʨʦʠʟʨʘʩʪʘʶʪ 

ʦʪ ʟʦʥʳ ʵʬʝʤʝʨʝʪʫʤʘ ʠ ʢʨʫʧʥʦ-ʟʣʘʢʦʚʳʭ ʧʦʣʫʩʘʚʘʥʥ ʜʦ ʟʦʥʳ ʢʨʫʧʥʦʪʨʘʚʥʳʭ ʧʦʣʫʩʘʚʘʥʥ. 

[6-10].  

ɼʘʚʥʦ ʠʟʚʝʩʪʥʦ ʮʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʩʤʦʣʳ, ʢʘʤʝʜʠ ʠ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʬʝʨʫʣʳ 

[4,5,11,15,19,22]. ʕʪʦ ʨʘʩʪʝʥʠʝ ʧʨʠʚʣʝʢʘʣʦ ʚʥʠʤʘʥʠʝ ʢ ʩʝʙʝ ʧʦ ʜʚʫʤ ʧʨʠʯʠʥʘʤ: ʚʦ-ʧʝʨʚʳʭ, 

ʥʝʦʙʳʯʥʘʷ ʧʨʷʥʦʩʪʴ, ʦʙʣʘʜʘʶʱʘʷ ʦʯʝʥʴ ʨʝʟʢʠʤ ʠ ʥʝʦʙʳʢʥʦʚʝʥʥʦ ʩʚʦʝʦʙʨʘʟʥʳʤ ʟʘʧʘʭʦʤ; 

ʚʦ-ʚʪʦʨʳʭ, ʢʘʢ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʩʨʝʜʩʪʚʦ - ʤʣʝʯʥʳʡ ʩʦʢ ʢʦʨʥʝʡ ʥʝʢʦʪʦʨʳʭ ʠʟ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ 

ʩ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʘʢ ʧʨʦʪʠʚʦʩʫʜʦʨʦʞʥʦʝ, ʧʨʦʪʠʚʦʨʘʢʦʚʦʝ ʠ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʩʨʝʜʩʪʚʦ. ʕʢʩʪʨʘʢʪʳ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʬʝʨʫʣ ʠʟʜʘʚʥʘ ʧʨʠ-

ʤʝʥʷʶʪʩʷ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʜʣʷ ʣʝʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɽʱʝ ɸʚʠʮʝʥʥʘ 

ʟʘʤʝʪʠʣ ʙʣʘʛʦʪʚʦʨʥʦʝ ʜʝʡʩʪʚʠʝ ʩʤʦʣ ʬʝʨʫʣ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʤʝʥʷʣ ʠʭ ʜʣʷ 

ʣʝʯʝʥʠʷ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ [5]. ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʳ ʚ ʥʘʨʦʜʝ ʠʭ ʛʣʠʩʪʦʛʦʥʥʦʝ ʜʝʡʩʪʚʠʝ. 

ʉʤʦʣʳ ʬʝʨʫʣ ʚ ʚʠʜʝ ʥʘʩʪʦʝʢ, ʵʤʫʣʴʩʠʡ, ʧʣʘʩʪʳʨʝʡ ʵʬʬʝʢʪʠʚʥʳ ʧʨʠ ʣʝʯʝʥʠʠ ʥʝʚʨʘʩʪʝʥʠʠ, 

ʘʩʪʤʳ, ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ, ʥʝʟʘʞʠʚʘʶʱʠʭ ʷʟʚ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ [16,23]. ʀʭ ʧʨʝʧʘʨʘʪ rʦʙʣʘʜʘʶʪ ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʠ ʵʩʪʨʦʛʝʥʥʳʤ 

ʜʝʡʩʪʚʠʝʤ [1,2,11,] ʠ ʷʚʣʷʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʠʥʛʠʙʠʪʦʨʘʤʠ ʠ ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ 

ʨʘʩʪʝʥʠʡ [11,12,16,26,]. ʆʙʥʘʨʫʞʝʥʳ ʢʦʥʪʨʘʮʝʧʪʠʚʥʳʝ ʠ ʬʠʪʦʥʮʠʜʥʳʝ ʩʚʦʡʩʪʚʘ 

ʵʢʩʪʨʘʢʪʦʚ ʠʟ ʬʝʨʫʣ [11,16,17]. ʐʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʩʪʝʥʠʷ ʵʪʦʛʦ ʨʦʜʘ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʷʥʦ-ʘʨʦʤʘʪʠʯʝʩʢʦʛʦ ʠ ʢʦʥʩʝʨʚʠʨʫʶʱʝʛʦ ʩʳʨʴʷ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [15, 24,]. 

ʄʥʦʛʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʷʚʣʷʶʪʩʷ ʵʬʠʨʦʥʦʩʘʤʠ, ʤʝʜʦʥʦʩʘʤʠ ʠ ʭʦʨʦʰʠʤʠ ʢʦʨʤʦʚʳʤʠ 
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ʨʘʩʪʝʥʠʷʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʳʭ [3,4,11]. ʅʝʢʦʪʦʨʳʝ 

ʚʠʜʳ ʬʝʨʫʣ ʧʦ-ʧʨʝʞʥʝʤʫ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ, ʘ ʦʪʜʝʣʴʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

- ʠ ʚ ʥʘʫʯʥʦʡ. 

ɺ ʊʘʜʞʠʢʠʩʪʘʥ ʠ ʟʘ ʨʫʙʝʞʦʤ ʚʝʣʘʩʴ ʙʦʣʴʰʘʷ ʨʘʙʦʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʬʝʨʫʣʳ - Ferula. ʅʝʢʦʪʦʨʳʝ ʠʟ 

ʎʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʠʭ ʚʠʜʦʚ ʬʝʨʫʣʳ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʝʱʝ ʅ.ɸ. ʄʦʥʪʝʚʝʨʜʝ ʠ ɸ.ʌ. 

ɻʘʤʝʨʤʘʥ (1927), ʢʦʪʦʨʳʤʠ ʦʪʤʝʯʝʥʘ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʥʠʭ ʵʬʠʨʥʳʭ ʤʘʩʝʣ. 

ʍʠʤʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʨʘʩʪʝʥʠʡ ʨʦʜʘ ʬʝʨʫʣʘ ʚʧʝʨʚʳʝ ʥʘʯʘʣʠ ʟʘʥʠʤʘʪʴʩʷ ʀ.ʇ. 

ʎʫʢʝʨʚʘʥʠʢ ʠ ʜʨ. ʝʱʝ ʚ 1935 ʛ. (ʂʫʜʨʷʰʝʚ, 1932,1934,1936,1938,1942; ʀʛʦʣʢʠʥ, 1936; 

ʂʦʨʦʚʠʥ, 1937,1942; ɻʦʨʷʝʚ, 1952 ʠ ʜʨ.). ʆʥʠ ʦʛʨʘʥʠʯʠʣʠʩʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʤʦʣ 

ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʬʝʨʫʣ [6-11]. ʉ ʥʘʯʘʣʘ 60-ʭ ʛʦʜʦʚ ʢ ʠʟʫʯʝʥʠʶ ʢʦʤʧʦʥʝʥʪʦʚ ʬʝʨʫʣ 

ʧʨʠʩʪʫʧʠʣʠ ʅ.ʇ. ʂʠʨʴʷʣʦʚ ʠ ʩʦʪʨ., ʧʦʢʘʟʘʚʰʠʝ, ʯʪʦ ʵʪʦʪ ʨʦʜ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ [12-21].  

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʯʝʚʠʜʥʫʶ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʟʥʘʯʝʥʠʠ ʠ 

ʮʝʥʥʳʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʥʘʣʠʯʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ [12-15], ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʩʪʝʥʠʡ ʜʦʣʛʦʝ ʚʨʝʤʷ ʦʩʪʘʚʘʣʠʩʴ ʙʝʟ ʚʥʠʤʘʥʠʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʭ ʚʠʜʦʚ, ʭʦʪʷ ʚʦ ʬʣʦʨʝ ʉʨʝʜʥʝʡ 

ɸʟʠʠ ʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʨʘʩʪʝʥʠʷ ʨʦʜʘ ʬʝʨʫʣʘ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʢʘʢ ʙʳʣʦ ʫʧʦʤʷʥʫʪʦ, ʚʩʪʨʝʯʘʝʪʩʷ ʦʢʦʣʦ ʪʨʠʜʮʘʪʠ 

ʩʝʤʠ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʬʝʨʫʣʳ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʭʠʤʠʯʝʩʢʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠ ʝʱʝ 

ʤʘʣʦ ʠʟʫʯʝʥʳ. ʉʨʝʜʠ ʵʪʠʭ ʚʠʜʦʚ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʠʤʝʝʪ ʌʝʨʫʣʘ ʢʫʭʠʩʪʘʥʩʢʘʷ (Ferula 

kuhistanica) ï ʦʜʥʦ ʠʟ ʤʝʩʪʥʳʭ ʵʥʜʝʤʠʯʝʩʢʠʭ ʨʘʩʪʝʥʠʡ ʊʘʜʞʠʢʠʩʪʘʥʘ. ʇʦ ʵʪʦʤʫ ʨʘʩʪʝʥʠ ʁ

ʝʩʪʴ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʩʪʘʪʴʠ ʚʦ ʌʣʦʨʝ ʉʉʉʈ, XVII (1951) 89; ʌʣʦʨʘ. ʋʟʙʝʢʠʩʪʘʥ IV (1959) 

ʩ.417; ʌʣʦʨʘ ʂʠʨʛʠʟʠʷ. VIII (1959) ʩ.85; ʌʣʦʨʘ ʊʫʨʢʤ. V(1950) ʩ.240; ʌʣʦʨʘ ʊʘʜʞʠʢʩʢʦʡ 

ʉʉʈ, ʪ.VII. ï ʃ.: ʅʘʫʢʘ, 1984, ʩ.172-173., ʘ ʪʘʢʞʝ ʦʪʜʝʣʴʥʳʝ ʩʪʘʪʴʠ ʚ ʀʣʣʶʩʪʨʠʨʦʚʘʥʥʦʡ 

ʤʦʥʦʛʨʘʬʠʠ ʨʦʜʘ Ferula (Tourn.) L. ï ʂʦʨʦʚʠʥʘ ɽ.ʇ. (1947) ʩʪʨ. 36.; ɿʘʢ. ʌʣ. ʠ ʨʘʩʪʝʥʠʠ 

ʙʘʩcʝʡʥʘ ʨ. ɿʝʨʘʚʰʘʥ. II (1961), 292;  

ɺʦ ʚʩʝʭ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʩʪʘʪʴʷʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʝʨʫʣʳ ʢʫʭʠʩʪʘʥʩʢʦʡ ʦʧʠʩʳʚʘʝʪʩʷ 

ʦʜʠʥʘʢʦʚʦ: ʌʝʨʫʣʘ ʢʫʭʠʩʪʘʥʩʢʘʷ, ʨʘʩʪʝʥʠʝ ʤʦʥʦʢʘʨʧʠʯʝʩʢʦʝ, ʚʳʩʦʪʳ ʜʦ 1.7 ʤ. ʂʦʨʝʥʴ 

ʩʪʝʨʞʥʝʚʦʡ, ʪʦʣʩʪʳʡ. ʂʘʫʜʝʢʩ ʧʨʦʩʪʦʡ. ʉʪʝʙʝʣʴ ʦʜʠʥʦʯʥʳʡ, ʧʨʠ ʦʩʥʦʚʘʥʠʠ ʜʦ 9 ʩʤ ʚ 

ʜʠʘʤ., ʪʦʣʩʪʳʡ, ʢʦʥʠʯʝʩʢʠʡ, ʛʦʣʳʡ, ʢʨʘʩʥʦʚʘʪʦ-ʙʫʨʳʡ, ʚʝʪʚʷʱʠʡʩʷ ʚ ʚʝʨʭʥʝʡ ʪʨʝʪʠ; ʚʝʪʚʠ 

ʯʘʩʪʦ ʚ ʤʫʪʦʚʢʘʭ. ʃʠʩʪʴʷ ʨʘʥʦʫʚʷʜʘʶʱʠʝ, ʩʚʝʨʭʫ ʯʘʱʝ ʛʦʣʳʝ, ʩʥʠʟʫ ʧʦ ʞʠʣʢʘʤ ʙ. ʤ. 

ʦʧʫʰʝʥʥʳʝ; ʧʨʠʢʦʨʥʝʚʳʝ ʯʝʨʝʰʢʦʚʳʝ, ʧʣʘʩʪʠʥʢʘ ʚ ʦʯʝʨʪʘʥʠʠ ʰʠʨʦʢʦʪʨʝʫʛʦʣʴʥʘʷ, 

ʢʨʫʧʥʘʷ (ʜʦ 1 ʤ ʜʣ., ʦʢʦʣʦ 0.7 ʤ ʧʠʨ.), ʪʨʦʡʯʘʪʦ ʨʘʩʩʝʯʝʥʥʘʷ, ʩʝʛʤʝʥʪʳ 1-ʛʦ ʧʦʨʷʜʢʘ 

ʜʚʘʞʜʳ ʧʝʨʠʩʪʦ-ʨʘʩʩʝʯʝʥʥʳʝ, ʢʦʥʝʯʥʳʝ ʜʦʣʠ ʜʦ 15 ʩʤ ʜʣ., ʦʢʦʣʦ 5 ʩʤ ʰʠʨ., 

ʧʨʦʜʦʣʛʦʚʘʪʳʝ, ʧʨʦʜʦʣʛʦʚʘʪʦ-ʣʘʥʮʝʪʥʳʝ ʠʣʠ ʧʨʦʜʦʣʛʦʚʘʪʦ-ʣʠʥʝʡʥʳʝ, ʢ ʦʩʥʦʚʘʥʠʶ 

ʥʠʟʙʝʛʘʶʱʠʝ, ʥʘʚʝʨʭʫ ʟʘʢʨʫʛʣʝʥʥʳʝ, ʧʦ ʢʨʘʶ ʥʘʜʨʝʟʘʥʥʳʝ ʠ ʛʦʨʦʜʯʘʪʳʝ; ʩʪʝʙʣʝʚʳʝ 

ʣʠʩʪʴʷ ʤʝʥʴʰʠʭ ʨʘʟʤʝʨʦʚ, ʚʣʘʛʘʣʠʱʘ ʰʠʨʦʢʦʣʘʥʮʝʪʥʳʝ, ʩʪʝʙʣʝʦʙʲʝʤʣʶʱʠʝ, 

ʪʨʘʚʷʥʠʩʪʳʝ. ʉʦʮʚʝʪʠʝ - ʛʫʩʪʘʷ ʰʠʨʦʢʦ-ʵʣʣʠʧʪʠʯʝʩʢʘʷ ʤʝʪʝʣʢʘ. ɿʦʥʪʠʢʠ ʨʘʟʥʳʝ: 

ʮʝʥʪʨʘʣʴʥʳʝ ʜʦ 16 ʩʤ ʚ ʜʠʘʤ., ʧʦʯʪʠ ʩʬʝʨʠʯʝʩʢʠʝ, 20-25-ʣʫʯʝʚʳʝ, ʙʦʢʦʚʳʝ ʦʜʠʥʦʯʥʳʝ ʠʣʠ 

ʧʦ 2 ʥʘ ʥʦʞʢʘʭ, ʦʪʭʦʜʷʱʠʭ ʥʠʞʝ ʮʝʥʪʨʘʣʴʥʳʭ ʟʦʥʪʠʢʦʚ. ɿʦʥʪʠʯʢʠ 10-15-ʮʚʝʪʢʦʚʳʝ. 

ʏʘʰʝʯʢʘ ʙʝʟ ʟʫʙʮʦʚ. ʃʝʧʝʩʪʢʠ ʞʝʣʪʳʝ, ʦʢʦʣʦ 2.5 ʤʤ ʜʣ., ʣʘʥʮʝʪʥʳʝ, ʩ ʦʪʪʷʥʫʪʦʡ ʪʫʧʦʡ, ʟʘ-

ʛʥʫʪʦʡ ʚʥʫʪʨʴ ʚʝʨʭʫʰʢʦʡ. ʇʦʜʩʪʦʣʙʠʷ ʧʣʦʩʢʠʝ, ʧʦ ʢʨʘʶ ʫʪʦʣʱʝʥʥʳʝ. ʇʣʦʜʳ 2.5-3 ʩʤ ʜʣ., 

0.9-1.5 ʩʤ ʰʠʨ., ʵʣʣʠʧʪʠʯʝʩʢʠʝ, ʧʨʦʜʦʣʛʦʚʘʪʦ-ʵʣʣʠʧʪʠʯʝʩʢʠʝ, ʩʦ ʩʧʠʥʢʠ ʩʞʘʪʳʝ, ʧʣʦʩʢʠʝ, 

ʠʥʦʛʜʘ ʩ ʦʙʦʠʭ ʢʦʥʮʦʚ ʙ. ʤ. ʟʘʦʩʪʨʝʥʥʳʝ, ʩ ʩʠʣʴʥʳʤ ʩʤʦʣʠʩʪʳʤ ʟʘʧʘʭʦʤ. ʉʧʠʥʥʳʝ ʨʝʙʨʘ 

ʥʠʪʝʚʠʜʥʳʝ, ʩʣʘʙʦ ʚʳʜʘʶʱʠʝʩʷ, ʢʨʘʝʚʳʝ ʰʠʨʦʢʦʢʨʳʣʦʚʠʜʥʳʝ. ʉʝʢʨʝʪʦʨʥʳʝ ʢʘʥʘʣʴʮʳ ʚ 

ʣʦʞʙʠʥʢʘʭ ʦʜʠʥʦʯʥʳʝ, ʰʠʨʦʢʠʝ, ʥʘ ʢʦʤʠʩʩʫʨʘʣʴʥʦʡ ʩʪʦʨʦʥʝ ʠʭ 6 ʠ ʧʦ 4 ʢʘʥʘʣʴʮʘ ʚ 

ʢʨʘʝʚʳʭ ʨʝʙʨʘʭ. 2 n = 22. ʎʚʝʪʝʪ: V-VI; ʇʣʦʜʦʥʦʩʠʪ: VI-VII (VIII). ʈʘʩʪʝʪ ʚ ʧʦʷʩʘʭ 

ʰʠʙʣʷʢʘ, ʯʝʨʥʦʣʝʩʴʷ ʠ ʢʨʫʧʥʦʪʨʘʚʥʳʭ ʧʦʣʫʩʘʚʘʥʥ; ʚ ʤʠʥʜʘʣʴʥʠʢʘʭ, ʢʣʝʚʦʚʥʠʢʘʭ, 

ʙʝʨʝʟʥʷʢʘʭ, ʠʚʥʷʢʘʭ, ʦʨʝʰʥʠʢʘʭ, ʵʢʟʦʭʦʨʜʥʠʢʘʭ, ʠʨʛʘʡʥʠʢʘʭ, ʨʦʟʘʨʠʷʭ, ʢʘʨʘʘʨʯʦʚʥʠʢʘʭ ʠ 
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ʜʨ., ʯʘʩʪʦ ʜʦʤʠʥʠʨʫʝʪ ʚ ʢʘʤʦʣʝʚʳʭ ʶʛʘʥʦʚʦ-ʢʘʤʦʣʝʚʳʭ ʛʨʫʧʧʠʨʦʚʢʘʭ; ʥʘ ʱʝʙʥʠʩʪʳʭ 

ʩʢʣʦʥʘʭ ʠ ʦʩʳʧʷʭ, ʢʘʤʝʥʠʩʪʦ-ʣʸʩʩʦʚʳʭ ʪʝʨʨʘʩʘʭ; ʥʘ ʚʳʩ. (900) 1200-3500 ʤ. ʐʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ, ʢʨʦʤʝ ʂʫʨʘʤʠʥʩʢʦʛʦ, 

ʄʦʛʦʣ-ʊʘʫ ʠ ʇʨʠʩʳʨʜʘʨʩʢʦʛʦ. ʆʙʱʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʉʨʝʜʥ. ɸʟʠʷ (ʇʘʤʠʨʦʘʣʘʡ, ʊʷʥʴ-

ʐʘʥʴ), ɸʬʛʘʥʠʩʪʘʥ.  

ʍʦʟʷʡʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʢʦʨʤʦʚʦʝ, ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʠ ʵʬʠʨʥʦʤʘʩʣʠʯʥʦʝ ʨʘʩʪʝʥʠʝ. 

ʃʠʩʪʴʷ ʟʘʛʦʪʦʚʣʷʶʪʩʷ ʥʘ ʟʠʤʫ ʥʘ ʢʦʨʤ ʩʢʦʪʫ.  

ʈʘʩʪʝʥʠʝ ʚ ʬʘʟʝ ʚʝʛʝʪʘʮʠʠ ʩʦʜʝʨʞʠʪ (ʚ % ʦʪ ʚʝʩʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ): 

ʨʘʩʪʚʦʨʠʤʳʭ ʩʘʭʘʨʦʚ 11.2, ʢʨʘʭʤʘʣʘ 0.5, ʛʝʤʠʮʝʣʣʶʣʦʟʳ 7.3, ʢʣʝʪʯʘʪʢʠ 13.11, ʧʨʦʪʝʠʥʘ 

21,25, ʙʝʣʢʘ 13.0, ʞʠʨʘ 5.49, ʟʦʣʳ 9.66 ʠ 109.4 ʤʛ % ʚʠʪʘʤʠʥʘ ʉ, 8.21 ʤʛ % ʢʘʨʦʪʠʥʘ [7-

10]..  

ʌʝʨʫʣʘ ʢʫʭʠʩʪʘʥʩʢʘʷ, ʧʨʦʠʟʨʘʩʪʘʶʱʘʷ ʙʦʣʴʰʠʤʠ ʟʘʨʦʩʣʷʤʠ ʧʨʝʜʛʦʨʥʦʡ ʠ ʛʦʨʥʦʡ 

ʯʘʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʨʘʥʝʝ ʤʘʣʦ ʠʩʩʣʝʜʦʚʘʣʘʩʴ (ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʧʨʠ ʣʝʯʝʥʠʠ ʨʘʢʘ ʠ 

ʜʨʫʛʠʭ ʦʧʫʭʦʣʝʡ - ʉʘʭʦʙʠʜʜʠʥʦʚ, 1948, ʚ ʚʝʪʝʨʠʥʘʨʠʠ - ʉʥʝʛʠʨʝʚ, 1936 ʠ ʧʨʠ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʣʘʢʦʚ ʠ ʘʢʚʘʨʝʣʴʥʳʭ ʢʨʘʩʦʢ - ʌʝʜʦʨʦʚ, ʂʠʨʴʷʣʦʚ, 1950).  

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʯʪʦ ʚ ʥʘʨʦʜʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʟʘʤʝʯʘʪʝʣʴʥʦʝ 

ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʩʥʘʜʦʙʴʷ ʧʨʠ ʩʘʭʘʨʥʦʤ ʜʠʘʙʝʪʝ, ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʨʦʢʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤʳ, ʢʘʢ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʝ, ʵʩʪʨʦʛʝʥʥʦʝ, 

ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʝ ʩʨʝʜʩʪʚʦ, ʨʘʩʪʝʥʠʝ ʦʪʩʪʘʝʪ ʚ ʰʠʨʦʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʧʦ ʧʨʠʯʠʥʦʡ 

ʤʘʣʦʡ ʝʛʦ ʠʟʫʯʝʥʥʦʩʪʠ. 

ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʳ ʬʘʨʤʘʢʦʛʥʦʩʪʠʯʝʩʢʦʛʦ 

ʠʟʫʯʝʥʠʷ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʥʥʦʛʦ ʨʘʩʪʝʥʠʷ ʠ ʝʛʦ 

ʧʨʝʧʘʨʘʪʦʚ. ɸ ʧʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʨʝʜʠ 

ʤʥʦʛʦʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʨʦʜʦʚ ʬʝʨʫʣʳ ʫ ʨʘʩʪʝʥʠʷ ʠʤʝʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʤʝʩʪʦ [4,24]. 

ʈʘʩʪʝʥʠʝ ʥʝ ʠʤʝʝʪ ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʠ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʝʝ ʩʦʨʦʜʠʯʘʤʠ, ʢʘʢ 

ʬʝʨʫʣʘ ʚʦʥʶʯʘʷ, ʤʫʩʭʘʪʥʘʷ ʠ ʢʘʤʝʜʦʥʦʩʥʘʷ, ʧʦ ʢʦʪʦʨʤr ʠʤʝʶʪʩ ̫ ʩʪʘʪʴʠ ʚ ʨʘʥʥʠʭ 

ʠʟʜʘʥʠʷʭ ʬʘʨʤʘʢʦʧʝʠ ʈʦʩʩʠʠ, ɻʝʨʤʘʥʠʠ ʠ ɹʨʠʪʘʥʠʠ [13,14]. ʕʪʦ ʠʩʭʦʜʠʪ ʠʟ 

ʚʥʫʪʨʠʚʠʜʦʚʦʛʦ ʨʘʟʣʠʯʠ ̫ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʤʘʣʦʛʦ ʩʦʜʝʨʞʘʥʠ ̫ ʢʘʤʝʜʘ-ʩʤʦʣʳ ʠ 

ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʧʦ ʩʨʘʚʥʝʥʠ ʁʩ ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ.  

ʆʜʥʘʢʦ ʧʦ ʩʦʜʝʨʞʘʥʠ ʁ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʨʘʩʪʝʥʠʝ ʠʤʝʝʪ 

ʙʦʣʴʰʦʡ ʟʘʧʘʩ ʪʝʨʧʝʥʦʠʜʥʳʭ ʢʫʤʘʨʠʥ, ʩʣʦʞʥʳʭ ʵʬʠʨʦʚ ʪʝʨʧʝʥʦʠʜʥʳʭ ʩʧʠʨʪʦʚ, ʘ ʪʘʢʞʝ 

ʩʝʩʢʚʠʪʝʨʧʝʥʦʚʳʭ ʣʘʢʪʦʥ, ʢʦʪʦʨʳʝ ʢʘʢ ʧʦ ʩʦʜʝʨʞʘʥʠ ʁʫʢʘʟʘʥʥʳʭ ʚʝʱʝʩʪʚʘ, ʪʘʢ ʠ ʧʦ 

ʭʠʤʠʯʝʩʢʦʤʫ ʨʘʟʣʠʯʠ ʁʩʪʨʦʝʥʠ ̫ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʜ ʦʩʪʘʣʴʥʳʤʠ ʩʦʨʦʜʠʯʘʤʠ [1-3,11,25].  

ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʨʘʩʪʝʥʠʷ. ʆʩʦʙʝʥʥʦ, ʨʘʙʦʪʳ, 

ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ʙʘʟʝ ʀʥʩʪʠʪʫʪʘ ʭʠʤʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠʤ. ʘʢʘʜ. ʉ.ʖ. ʖʥʫʩʦʚʘ ɸʅ 

ʈʋʟ, ʧʨʝʜʩʪʘʚʣʷʪʁ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ. ʊʘʢ ʢʘʢ ʠʟʫʯʘʣʠ ʚʝʩʴ ʪʝʨʧʝʥʦʠʜʥʳʡ ʩʦʩʪʘʚ ʨʘʩʪʝʥʠʷ, 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʣʠ ʧʘʪʝʥʪ ʠʟʦʙʨʝʪʝʥʠ ̫

ʧʦ ʚʳʜʝʣʝʥʠʶ ʠ ʦʯʠʩʪʢʝ ʬʝʨʫʪʠʥʘ ʠ ʬʝʨʫʪʠʥʠʥʘ [11-12,16,25]. 

ɺʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʨʘʩʪʝʥʠ ̫ ʌʝʨʫʣʘ ʢʫʭʠʩʪʘʥʩʢʘʷ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ, ʢʘʢ 

ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʨʘʩʪʠʪʝʥʠʝ ʜʣʷ ʧʦʣʫʯʝʥʠ ̫ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠ.̫ 

ɹʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʳ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʨʘʩʪʝʥʠʷ. ʆʩʦʙʝʥʥʦ, 

ʨʘʙʦʪʳ ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ʙʘʟʝ ʀʥʩʪʠʪʫʪʘ ʭʠʤʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠʤ. ʘʢʘʜ. ʉ.ʖ. 

ʖʥʫʩʦʚʘ ɸʅ ʈʋʟ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ. ʊʘʢ, ʢʘʢ ʠʟʫʯʘʣʠ ʮʝʣʳʡ ʪʝʨʧʝʥʦʠʜʥʳʡ 

ʩʦʩʪʘʚ ʨʘʩʪʝʥʠʷ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ ʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ. ʊʘʢʞʝ, ʨʘʟʨʘʙʦʪʘʥ 

ʧʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ʧʦ ʚʳʜʝʣʝʥʠʶ ʠ ʦʯʠʩʪʢʝ ʘʢʪʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʨʘʩʪʝʥʠʡ ʬʝʨʫʪʠʥʘ 

ʠ ʬʝʨʫʪʠʥʠʥʘ [11-12,16,25]. 

ɺʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʪʝʥʠʷ ʌʝʨʫʣʳ ʢʫʭʠʩʪʘʥʩʢʦʡ ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʚ ʈʝʩʧʫʙʣʠʢʝ 
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ʊʘʜʞʠʢʠʩʪʘʥ, ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʡ. 
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ʇɽʈʉʇɽʂʊʀɺʓ ʀɿʋʏɽʅʀʗ ʈɸʉʊɽʅʀʗ FERULA  KUHISTANICA  ʂɸʂ ʄɽʉʊʅʆɻʆ 

ʉʓʈʔʗ ɼʃʗ ʌɸʈʄɸʎʀʀ 

(ʩʦʦʙʱʝʥʠʝ 1) 

ɺ ʦʙʟʦʨʝ ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ ʨʦʜʘ ʬʝʨʫʣʘ Ferula ʢʘʢ ʚ ʤʠʨʦʚʦʡ ʬʣʦʨʝ, ʪʘʢ ʠ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ. ʆʧʨʝʜʝʣʝʥʳ ʧʨʠʨʦʜʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʠ ʙʠʦʣʦʛʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʬʝʨʫʣʳ ʢʫʭʠʩʪʘʥʩʢʦʡ. ʇʨʝʜʩʪʘʚʣʝʥ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʣʝʯʝʙʥʳʭ ʩʚʦʡʩʪʚ ʨʘʩʪʝʥʠʷ. ʇʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʳʨʴʷ ʜʘʥʥʦʛʦ ʨʘʩʪʝʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʜʠʮʠʥʘ, ʬʘʨʤʘʮʠʷ, ʬʝʨʫʣʘ ʢʫʭʠʩʪʘʥʩʢʘʷ, ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʩʳʨʴʝ, ʪʝʨʧʝʥʦʠʜʳ, 

ʩʝʩʢʚʠʪʝʨʧʝʥʦʚʳʝ ʣʘʢʪʦʥʳ, ʬʝʨʫʪʠʥ, ʬʝʨʫʪʠʥʠʥ, ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʧʨʝʧʘʨʘʪ. 

 

OUTLOOK STUDY HOW PLANTS FERULA MOUNTAIN LOCAL RAW MATERIALS FOR 

PHARMACEUTICALS  

(1 message) 

The review provides information on the species composition of the genus ferula Ferula in the world flora, as 

well as in the Republic of Tajikistan. Defined natural habitats and bio-morphological characteristics of the ferrule 

mountain. Submitted by the chemical composition of the medicinal properties of plants. Provision prospects for the 

use of raw materials of the plant to produce new drugs. 

Keywords: medicine, pharmacy, Ferrule Mountain, medicinal raw materials, terpenoids, sesquiterpene 

lactones, ferutin, ferutinine, medication. 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ: ʇ.ɼ. ʍʘʣʠʬʘʝʚ ï ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ 

ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʊʝʣʝʬʦʥ: 985-75-48-18 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



24 

 

ɻɽʆʃʆɻʀʗ 

 
ʉʊʈɸʊʀɻʈɸʌʀʗ ʅʀɾʅɽɻʆ ʄɸɸʉʊʈʀʍʊɸ ʊɸɼɾʀʂʉʂʆʁ ɼɽʇʈɽʉʉʀʀ 

 

ʌ.ʍ. ʍʘʢʠʤʦʚ 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʆʪʣʦʞʝʥʠʷ ʥʠʞʥʝʛʦ ʤʘʘʩʪʨʠʭʪʘ ʚ ʂʘʬʠʨʥʠʛʘʥʩʢʦʤ ʨʘʡʦʥʝ (ɹʫʭʘʨʦ-ʊʘʜʞʠʢʩʢʠʡ 

ʨʝʛʠʦʥ) ʩʣʦʞʝʥʳ ʛʦʣʫʙʦʚʘʪʦ-ʩʝʨʳʤʠ ʧʝʩʯʘʥʳʤʠ ʤʝʨʛʝʣʷʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʛʣʠʥʠʩʪʳʭ 

ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʩʝʨʳʭ ʧʝʩʯʘʥʳʭ ʛʣʠʥ.  

ɺ ɺʘʭʰʩʢʦʤ ʨʘʡʦʥʝ(ɹʫʭʘʨʦ-ʊʘʜʞʠʢʩʢʠʡ ʨʝʛʠʦʥ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʤʥʦ-ʩʝʨʳʤʠ 

ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʛʦʣʫʙʦʚʘʪʳʭ ʤʝʨʛʝʣʝʡ. ʄʦʱʥʦʩʪʴ 30-35ʤ. ɼʣʷ 

ʦʪʣʦʞʝʥʠʡ ʭʘʨʘʢʪʝʨʥʳ ʘʤʤʦʥʠʪʳ ï NostocerashyattiStephenson, N. cf. draconis Stephenson, 

N. cf. navarroensis Shumard, N, cf. pozaryski Blaszkievich, Glyptohoceras subcompressum 

(Forbes), Jeletskytes brevis Meek, J. aff. Brevis Meek, J. aff. pumilus (Stephenson), Baculites 

anceps Lam. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʕ.ɺ. ɻʦʣʴʪʤʘʥ (1981, 1989) ʚ ʦʪʣʦʞʝʥʠʷʭ ʥʠʞʥʝʛʦ ʤʘʘʩʪʨʠʭʪʘ 

ʂʘʬʠʨʥʠʛʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʙʳʣ ʦʧʠʩʘʥ ʢʦʤʧʣʝʢʩ ʨʘʜʠʦʣʷʨʠʡ ʚʝʨʭʥʝʛʦ ʢʦʤʧʘʥʘ-ʥʠʞʥʝʛʦ 

ʤʘʘʩʪʨʠʭʪʘ ʠ ʤʘʘʩʪʨʠʭʪʘ: Cryptamphorella sphaerica (White), Crycella cf. aster (Lipman), 

Holocrypthocapsa sp. 

ɺ ɺʘʭʰʩʢʦʤ ʨʘʡʦʥʝ ʨʘʜʠʦʣʷʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʤʧʣʝʢʩʦʤ Hemicrypthocapsa 

djalilovi Goltman. ʍʘʨʘʢʪʝʨʥʳʝ ʚʠʜʳ ʵʪʦʛʦ ʨʘʡʦʥʘ ʩʣʝʜʫʶʱʠʝ: Spongarus cf. occidentalis 

Clarcket Campbell, Amphibrachium cf. sibiricum Gorbovest, Crucella cf. aster (Lipman), 

Cryptomphorella cf. spaerica (White). 

ɺ ʍʦʟʨʷʪʠʰʠʥʩʢʦʤ ʠ ʆʙʠʥʠʦʫʩʢʦʤ ʨʘʡʦʥʘʭ ʚʝʨʭʥʠʡ ʢʘʤʧʘʥ ï ʥʠʞʥʝʝ 

ʤʘʘʩʪʨʠʭʪʩʢʠʝ ʦʪʣʦʞʝʥʠʷ (ɼʞʘʣʠʣʦʚ, 1963, 1971, ʜʘʥʥʳʝ ʘʚʪʦʨʘ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʝʨʳʤʠ 

ʢʘʨʙʦʥʘʪʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʢʦʪʦʨʳʝ ʥʘ ʶʛʝ ʍʦʟʨʝʪʠʰʠʥʩʢʦʛʦ ʨʘʡʦʥʘ (ɸʥʞʠʨʦʫ) 

ʦʙʦʛʘʱʘʶʪʩʷ ʧʝʩʯʘʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʘ ʥʘ ʩʝʚʝʨʝ ʨʘʡʦʥʘ (ʀʜʞʫʜʘʨʘ) ʟʘʤʝʱʘʶʪʩʷ ʛʣʠʥʘʤʠ. 

ɺ ʆʙʠʥʠʦʫʩʢʦʤ ʨʘʡʦʥʝ ʩʨʝʜʠ ʧʨʦʩʣʦʝʚ ʠʟʚʝʩʪʥʷʢʦʚ ʧʦʷʚʣʷʶʪʩʷ ʣʠʥʟʳ ʢʦʥʛʣʦʤʝʨʘʪʦʚ. ʅʘ 

ʩʘʤʦʤ ʶʛʝ ʆʙʠʥʠʦʫʩʢʦʛʦ ʨʘʡʦʥʘ (ʭʨʝʙʝʪ ʉʠʫʥʛ) ʠʟʚʝʩʪʥʷʢʠ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʱʘʶʪʩʷ 

ʪʝʨʨʠʛʝʥʥʳʤʠ ʢʨʘʩʥʦʮʚʝʪʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʢʘʨʙʦʥʘʪʥʦʡ ʯʘʩʪʠ 

ʚʝʨʭʥʠʡ ʢʘʤʧʘʥ-ʥʠʞʥʝʤʘʘʩʪʨʠʭʪʩʪʢʠʭ ʦʪʣʦʞʝʥʠʡ ʨʘʡʦʥʘ 40-80ʤ, ʘ ʚ ʆʙʠʥʠʦʫʩʢʦʤ 

ʤʦʱʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ (80,0ʤ). ʆʨʛʘʥʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʦʯʝʥʴ ʩʢʫʜʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ. ɼʣʷ ʆʙʠʥʠʦʫʩʢʦʛʦ ʨʘʡʦʥʘ ʠʤʝʶʪʩʷ ʦʯʝʥʴ ʨʝʜʢʠʝ 

ʦʩʪʘʪʢʠ ʨʘʜʠʦʣʷʨʠʡ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʕ.ɺ. ɻʦʣʴʪʤʘʥ (ɻʦʣʴʪʤʘʥ, 1989, ɼʞʘʣʠʣʦʚ ʠ ʜʨʫʛʠʝ, 1988) ʚ 

ʨʘʟʨʝʟʘʭ ʍʦʟʨʝʪʠʰʠʥʩʢʦʛʦ ʨʘʡʦʥʘ (ʍʠʨʤʘʥʜʞʦʫ, ʈʦʚʠʢʘ, ʀʜʞʫʜʘʨʘ) ʚ ʚʝʨʭʘʭ 

ʢʘʨʙʦʥʘʪʥʦʡ ʢʘʯʢʠ ʤʦʱʥʦʩʪʴʶ 20-30ʤ. ʦʙʥʘʨʫʞʝʥʳ ʢʦʤʧʣʝʢʩ ʨʘʜʠʦʣʷʨʠʡ. Cryptoprella cf. 

sphaerica (White), C. cf. chalengeri Shacf, Exentropyloma cf.chalangeri Shacf, Exentropyloma 

cf. cenomana Dumitrica, Zhamoidellum cf. demissicum Goltman, ʧʦʟʚʦʣʷʶʱʠʡ ʦʪʥʝʩʪʠ ʵʪʫ 

ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʢ ʤʘʘʩʪʨʠʭʪʫ ʠ ʩʦʧʦʩʪʘʚʠʪʴ ʝʝ ʩ ʟʦʥʦʡ Nostoceras hyatti. 

ɺ ɿʘʘʣʘʡʩʢʦʤ ʨʘʡʦʥʝ ʢ ʥʠʞʥʝʤʫ ʤʘʘʩʪʨʠʭʪʫ ʦʪʥʦʩʠʪʩʷ ʛʦʣʫʙʦʚʘʪʦ-ʩʝʨʳʝ ʠʟʚʝʩʪʥʷʢʠ 

ʩ ʧʨʦʩʣʦʷʤʠ ʩʝʨʳʭ ʛʣʠʥ ʤʦʱʥʦʩʪʴʶ 10-60ʤ. 

ʈʘʟʨʝʟʳ ʦʪʣʦʞʝʥʠʡ ʥʠʞʥʝʛʦ ʤʘʘʩʪʨʠʭʪʘ ʠʤʝʶʪʩʷ ʠ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʘʜʞʠʢʩʢʦʡ 

ʜʝʧʨʝʩʩʠʠ (ʐʘʨʛʫʥʴ), ʛʜʝ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʘʯʢʦʡ ʩʝʨʳʭ ʧʝʩʯʘʥʳʭ ʤʝʨʛʝʣʝʡ ʩ 

ʧʨʦʩʣʦʷʤʠ ʧʝʩʯʘʥʠʢʦʚ ʚ ʦʩʥʦʚʘʥʠʠ. ʅʝʩʢʦʣʴʢʦ ʚʦʩʪʦʯʥʝʝ (ʐʠʨʢʝʥʪ) ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʥʦʝ 

ʟʘʤʝʱʝʥʠʝ ʤʝʨʛʝʣʝʡ ʧʝʩʯʘʥʠʢʘʤʠ.  

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʧʘʜʥʳʤʠ ʨʘʡʦʥʘʤʠ ɹʫʭʦʨʦ-ʊʘʜʞʠʢʩʢʦʛʦ ʨʝʛʠʦʥʘ ʜʣʷ ʵʪʦʛʦ 

ʫʯʘʩʪʢʘ ʭʘʨʘʢʘʪʝʨʥʦ ʦʧʝʩʯʘʥʠʚʘʥʠʝ ʨʘʟʨʝʟʦʚ ʥʠʞʥʝʛʦ ʤʘʘʩʪʨʠʭʪʘ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʩʦʢʨʘʱʝʥʠʝ ʤʦʱʥʦʩʪʠ ʦʪ 10,0ʤ (ɼʘʰʪʠʙʝʜ, ɻʘʨʤ) ʜʦ 22-24ʤ (ʐʘʨʛʫʥʴ, ʃʫʯʦʙ). ɺ 
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ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʖʞʥʦ-ɻʠʩʩʘʨʩʢʦʛʦ ʨʘʡʦʥʘ (ɹʝʜʘʢ, ʍʦʯʠʣʴʝʨ) ʥʘʤʝʯʘʶʪʩʷ 

ʧʨʝʜʤʘʘʩʪʨʠʭʪʩʢʠʡ ʨʘʟʤʳʚ (ʦʪʩʫʪʩʪʚʠʝ ʦʪʣʦʞʝʥʠʡ ʚʝʨʭʥʝʛʦ ʢʘʤʧʘʥʘ) 

ɺ ʄʘʛʠʘʥʩʢʦʤ ʨʘʡʦʥʝ (ɿʝʨʘʚʰʘʥʦ-ɻʠʩʩʘʨʩʢʠʡ ʨʝʛʠʦʥ), ʩʪʨʘʪʦʥʘʤ, ʚʳʜʝʣʝʥʥʳʤ ʚ 

ɹʫʭʘʨʦ-ʊʘʜʞʠʢʩʢʦʤ ʨʝʛʠʦʥʝ ʧʦ ʦʙʲʝʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʚʨʦʥʩʢʘʷʩʚʠʪʘ, ʠʤʝʶʱʠʤ ʢʘʤʧʘʥ-

ʤʘʘʩʪʨʠʭʪʩʢʠʡ ʚʦʟʨʘʩʪ. ɿʘʚʨʦʥʩʢʘʷ ʩʚʠʪʘ ʚ ʄʘʛʠʘʥʩʢʦʤ ʨʘʡʦʥʝ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʢʘʨʙʦʥʘʪʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʯʘʥʠʢʦʚ. ɼʣʷ ʄʘʛʠʘʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ʭʘʨʘʢʪʝʨʥʦ ʫʚʝʣʠʯʝʥʠʝ ʨʦʣʠ ʧʝʩʯʘʥʠʢʦʚ (30-50ʤ), ʧʨʦʩʣʦʝʚ ʛʠʧʩʘ (ʂʰʪʫʪ) ʤʦʱʥʦʩʪʴʶ 

ʦʢʦʣʦ 8,0ʤ ʠ ʧʨʦʩʣʦʝʚ ʩʝʨʳʭ ʛʣʠʥ ʠ ʘʣʝʚʨʦʣʠʪʦʚ. ʄʦʱʥʦʩʪʴ ʟʘʚʨʘʥʩʢʦʡ ʩʚʠʪʳ ʚʘʨʴʠʨʫʝʪ 

ʚ ʧʨʝʜʝʣʘʭ 35,0ʤ (ʇʘʭʫʨʜ) ï 172,0ʤ (ɿʘʚʨʦʥ). 

ɺ ʈʘʚʘʪʩʢʦʤ ʨʘʡʦʥʝ ʚʩʝʤʫ ʢʘʤʧʘʥʫ ʠ ʥʠʞʥʝʤʫ ʤʘʘʩʪʨʠʭʪʫ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʪʣʦʞʝʥʠʷ 

ʛʘʙʠʨʫʜʩʢʦʡ ʩʚʝʪʳ, ʠʤʝʶʱʠʡ ʢʘʤʧʘʥ ï ʤʘʘʩʪʨʠʭʪʩʢʠʡ ʚʦʟʨʘʩʪ. ɺ ʵʪʦʡ ʩʚʠʪʝ ʚʩʪʨʝʯʝʥ 

ʪʦʣʴʢʦ ʦʜʠʥ ʚʠʜ - ExogyradecussataGoldf.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩ ʢʘʤʧʘʥʦʤ ï ʥʠʞʥʠʤ ʤʘʘʩʪʨʠʭʪʦʤ ɹʫʭʘʨʦ-ʊʘʜʞʠʢʩʢʦʛʦ ʨʝʛʠʦʥʘ 

ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʥʠʞʥʷʷ ï ʩʨʝʜʥʷʷ ʯʘʩʪʠ ʛʘʙʠʨʫʜʩʢʦʡ ʩʚʠʪʳ, ʠʤʝʶʱʠʡ ʚʝʨʦʷʪʥʦ ʢʘʤʧʘʥ-

ʨʘʥʥʝʤʘʘʩʪʨʠʭʪʩʢʠʡ ʚʦʟʨʘʩʪ. ʊʘʢ, ʥʠʞʥʠʡ ʢʘʤʧʘʥ ʤʦʞʝʪ ʧʘʨʘʣʣʝʣʠʟʦʚʘʪʴʩʷ ʩ ʧʘʯʢʦʡ 

ʧʝʩʯʘʥʠʢʦʚ ʤʦʱʥʦʩʪʴʶ 21,0ʤ (ʩʤ. ʨʘʟʨʝʟ ʈʘʚʘʪ, ʩʣʦʡ 9; ɼʞʘʣʠʣʦʚ ʠ ʜʨʫʛʠʝ, 1971, ʩʣ.50), 

ʚʝʨʭʥʠʡ ʢʘʤʧʘʥ-ʥʠʞʥʠʡ ʤʘʘʩʪʨʠʭʪ ʩʦ ʩʣʦʝʤ 10 ʨʘʟʨʝʟʘ ʈʘʚʘʪ (ɼʞʘʣʠʣʦʚ ʠ ʜʨʫʛʠʝ, 1971, 

ʩʣ. 50), ʩʣʦʞʝʥʥʳʝ ʠʟʚʝʩʪʥʷʢʘʤʠ ʧʝʩʯʘʥʦ-ʜʝʪʨʠʪʦʚʳʤʠ ʩʬʦʩʬʦʨʠʪʦʚʦʡ ʛʘʣʴʢʦʡ ʚ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʤʦʱʥʦʩʪʴʶ 27,0ʤ. 

ɺ ɪʨʠʥʩʢʦʤ ʨʘʡʦʥʝ ʚʳʜʝʣʷʶʪʩʷ ʦʪʣʦʞʝʥʠʷ ʤʘʡʢʦʪʠʥʩʢʦʡ ʩʚʠʪʳ, ʠʤʝʶʱʠʝ ʩʘʥʪʦʥ-

ʢʘʤʧʘʥʩʢʠʡ ʚʦʟʨʘʩʪ. ʕʪʘ ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʨʘʩʥʦʮʚʝʪʥʳʤʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʩ ʧʨʦʩʣʦʝʤ 

ʢʨʘʩʥʳʭ ʘʣʝʚʨʦʣʠʪʦʚ, ʩʝʨʳʭ ʠ ʨʦʟʦʚʳʭ ʛʨʘʚʝʣʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ ʦʙʱʝʡ ʤʦʱʥʦʩʪʴʶ 

50,0ʤ. ʕʪʦʪ ʩʪʨʘʪʦʥ ʫʩʣʦʚʥʦ ʤʦʞʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʘʥʪʦʥʫ ʠ ʢʘʤʧʘʥʫ ɹʫʭʘʨʦ-

ʊʘʜʞʠʢʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

ʅʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʭʨʝʙʪʘ (ʨʘʟʨʝʟ ɸʨʛʣʳ) ʤʘʡʢʦʪʠʥʩʢʘʷ ʩʚʠʪʘ 

ʠʤʝʝʪ ʪʘʢʦʝ ʞʝ ʩʪʨʦʝʥʠʝ, ʢʘʢ ʠ ʚ ɪʨʠʥʩʢʦʤ ʨʘʡʦʥʝ, ʥʦ ʛʦʩʧʦʜʩʪʚʫʶʱʠʤ ʧʦʣʦʞʝʥʠʝʤ 

ʧʦʣʴʟʫʶʪʩʷ ʢʨʘʩʥʦʮʚʝʪʥʳʝ ʧʝʩʯʘʥʠʢʠ, ʘʣʝʚʨʦʣʠʪʳ ʩ ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʥʷʢʦʚ. 

ʆʜʥʘʢʦ, ʦʪʩʫʪʩʪʚʠʝ ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʥʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʙʦʣʝʝ ʫʚʝʨʝʥʥʦ 

ʩʦʧʦʩʪʘʚʠʪʴ ʵʪʠ ʯʘʩʪʠ ʨʘʟʨʝʟʦʚ ʤʝʞʜʫ ɹʫʭʘʨʦ-ʊʘʜʞʠʢʩʢʠʤ ʠ ɿʝʨʘʚʰʘʥʩʢʦʛʦ ɻʠʩʩʘʨʩʢʠʤʠ 

ʨʝʛʠʦʥʘʤʠ. 

ʅʝʩʢʦʣʴʢʦ ʚʳʰʝ ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʢʨʫʧʥʦ-ʦʙʣʦʤʦʯʥʳʭ ʧʦʨʦʜ (ʤʘʡʢʦʪʠʥʩʢʘʷ ʩʚʠʪʘ) 

ʠʤʝʝʪʩʷ ʧʘʯʢʘ ʠʟʚʝʩʪʥʷʢʦʚ ï ʨʘʢʫʰʝʯʥʠʢʦʚ, ʤʦʱʥʦʩʪʴʶ 5-10ʤ. ʕʪʘ ʧʘʯʢʘ ʦʪʥʦʩʠʣʘʩʴ ʢ 

ʢʫʨʫʪʩʢʦʡ ʩʚʠʪʝ, ʠʤʝʶʱʠʡ ʤʘʘʩʪʨʠʭʪʩʢʠʡ ʚʦʟʨʘʩʪ (ɼʞʘʣʠʣʦʚ ʠ ʜʨʫʛʠʝ, 1971) 

ʀʟ ʠʟʚʝʩʪʥʷʢʦʚ-ʨʘʢʫʰʝʯʥʠʢʦʚ ʘʚʪʦʨʦʤ ʠ ɿ.ʅ. ʇʦʷʨʢʦʚʦʡ ʫʢʘʟʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʢʦʤʧʣʝʢʩʳ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ïPyc nodonte vesiculare (Lam.), Exogyra ostracina Lam., 

E. decussata Goldf., Chlamys elongatus (Lam.), Trigonia (T.) indica Stoliczka, Biracdiolites 

heberti Toucas. 

ʅʘ ʵʪʦʤ ʦʩʥʦʚʘʥʠʠ ʚʦʟʨʘʩʪ ʢʫʨʫʪʩʢʦʡ ʩʚʠʪʳ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʧʦʟʜʥʠʡ ʢʘʤʧʘʥ ï 

ʤʘʘʩʪʨʠʭʪʩʢʠʤ, ʘ ʥʝ ʤʘʘʩʪʨʠʭʪʩʢʠʤ, ʢʘʢ ʩʯʠʪʘʣʦʩʴ ʨʘʥʴʰʝ (ɼʞʘʣʠʣʦʚ ʠ ʜʨʫʛʠʝ, 1971). 
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ʉʊʈɸʊʀɻʈɸʌʀʗ ʅʀɾʅɽɻʆ ʄɸɸʉʊʈʀʍʊɸ ʊɸɼɾʀʂʉʂʆʁ ɼɽʇʈɽʉʉʀʀ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʩʪʨʘʪʠʛʨʘʬʠʷ ʥʠʞʥʝʛʦ ʤʘʘʩʪʨʠʭʪʘ ʊʘʜʞʠʢʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩ 

ʚʥʫʪʨʝʥʥʠʤʠ ʨʘʡʦʥʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʝʛʠʦʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʘʪʠʛʨʘʬʠʷ, ʣʠʪʦʣʦʛʠʷ, ʧʘʣʝʦʥʪʦʣʦʛʠʷ. 

 

THE STRATIGRAPHY OF THE LOWER MAASTRICHT OF TAJIK DEPRESSION  

The article presents the stratigraphy of the lower Maastricht of Tajik depression and comparison with the 

interior area of the studied region. 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ: ʌ.ʍ. ʍʘʢʠʤʦʚ ï ʜʦʢʪʦʨ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʛʝʦʣʦʛʠʠ 
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ʇʈʀʏʀʅʓ ʀ ʕʂʆʃʆɻʆ-ʂʃʀʄɸʊʀʏɽʉʂʀɽ ʇʆʉʃɽɼʉʊɺʀʗ ʋʉʓʍɸʅʀʗ 

ɸʈɸʃʔʉʂʆɻʆ ʄʆʈʗ ɺ ʎɽʅʊʈɸʃʔʅʆɸɿʀɸʊʉʂʆʄ ʈɽɻʀʆʅɽ 

 

ɸ.ʍ. ʍʘʩʘʥʦʚ 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʊʝʨʨʠʪʦʨʠʷ ʊʘʜʞʠʢʠʩʪʘʥʘ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʩʪʘʚʥʫʶ ʯʘʩʪʴ 

ʧʣʦʱʘʜʠ ʟʘʤʢʥʫʪʦʛʦ ʙʘʩʩʝʡʥʘ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ. ʀ ʧʦʵʪʦʤʫ ʣʶʙʳʝ ʚʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʝʛʦ ʧʨʝʜʝʣʘʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪʨʘʞʘʶʪʩʷ ʚʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʉʨʝʜʥʝʡ ɸʟʠʠ, 

ʚʢʣʶʯʘʷ ʠ ʈʝʩʧʫʙʣʠʢʫ ʊʘʜʞʠʢʠʩʪʘʥ. ʕʪʦʪ ʨʝʛʠʦʥ ï ʩʦʩʪʘʚʣʷʶʱʘʷ ʯʘʩʪʴ ʙʘʩʩʝʡʥʘ 

ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ɸʨʘʣʴʩʢʦʝ ʤʦʨʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʪʳʩʷʯʝʣʝʪʠʡ ʜʦ ʩʝʨʝʜʠʥʳ 

ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʙʳʣʦ ʢʨʫʧʥʳʤ ʙʝʩʩʪʦʯʥʳʤ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʚʦʜʥʳʤ 

ʙʘʩʩʝʡʥʦʤ. ʆʥʦ ʦʙʨʘʟʦʚʘʣʦʩʴ ʧʨʠʤʝʨʥʦ 2 ʤʠʣʣʠʦʥʘ ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ ʚ ʥʘʯʘʣʝ ʚʝʨʭʥʝʛʦ 

ʧʣʝʡʩʪʦʮʝʥʘ ʘʥʪʨʦʧʦʛʝʥʦʚʦʡ ʩʠʩʪʝʤʳ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʠʤʝʣʠ ʤʝʩʪʦ ʘʢʪʠʚʥʳʝ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʠ ʚʦʟʜʳʤʘʥʠʷ ʧʨʝʜʛʦʨʠʡ ʂʦʧʝʪʜʘʛʘ, ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʠ 

ɸʣʴʧʠʡʩʢʦ-ɻʠʤʘʣʘʡʩʢʦʛʦ ʩʢʣʘʜʯʘʪʦʛʦ ʧʦʷʩʘ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʚʦʜʳ ʨʝʢʠ ɸʤʫʜʘʨʴʷ, 

ʚʧʘʜʘʶʱʠʝ ʜʦ ʵʪʦʛʦ ʚ ʂʘʩʧʠʡ, ʥʘʯʘʣʠ ʩʪʝʢʘʪʴ ʥʘ ʩʝʚʝʨ ʠ ʧʦʩʪʝʧʝʥʥʦ ʟʘʧʦʣʥʠʣʠ 

ɸʨʘʣʴʩʢʫʶ ʢʦʪʣʦʚʠʥʫ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. ʇʣʦʱʘʜʴ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʚ ʪʦ ʚʨʝʤʷ 

ʩʦʩʪʘʚʣʷʣʘ [10] ʦʢʦʣʦ 66 ʪʳʩʷʯ ʢʤ
2
, ʪ.ʝ. ʙʳʣʘ ʨʘʚʥʘ ʧʦʯʪʠ ʧʦʣʦʚʠʥʝ ʪʝʨʨʠʪʦʨʠʠ 

ʊʘʜʞʠʢʠʩʪʘʥʘ. ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʷʷ ʘʙʩʦʣʶʪʥʘʷ ʦʪʤʝʪʢʘ ʝʛʦ ʚʦʜʥʦʛʦ ʟʝʨʢʘʣʘ ʙʳʣʘ ʙʣʠʟʢʘ 

ʢ 53 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ʇʨʝʜʝʣʳ ʤʥʦʛʦʣʝʪʥʠʭ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ ʤʦʨʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʝʟʦʥʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʚ ʙʘʩʩʝʡʥʘʭ ʚʧʘʜʘʶʱʠʭ ʨʝʢ 

ʜʦʩʪʠʛʘʝʪ ʦʪ 20 ʩʤ ʜʦ 2 ʤ. ɻʣʫʙʠʥʘ ʤʦʨʷ ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ 20-25 ʤ, ʥʘʠʙʦʣʴʰʘʷ ï ʜʦ 

69 ʤ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʟʘʧʘʜʥʦʤ ʝʛʦ ʞʝʣʦʙʝ. ʆʙʱʠʡ ʦʙʲʝʤ ʝʛʦ ʩʣʘʙʦ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ 

(1,1-1,4 ʛ/ʣ) ʚʦʜʳ ʩʦʩʪʘʚʣʷʣ 1049 ʢʤ
3
. ʀʟʜʘʣʠ ʚʦʜʘ ʤʦʨʷ ʚʳʜʝʣʷʣʘʩʴ ʩʨʝʜʠ ʩʝʨʳʭ ʧʝʩʢʦʚ 

ʧʫʩʪʳʥʠ ʂʘʨʘʢʫʤ ʩʚʦʝʡ ʷʨʢʦʡ ʩʠʥʝʚʦʡ ʠ ʧʦʵʪʦʤʫ ʚ XVII  ʚʝʢʝ ʨʫʩʩʢʠʝ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʠ 

ʥʘʟʚʘʣʠ ʝʛʦ çʉʠʥʠʤ ʤʦʨʝʤè. [ʕʪʦʪ ʬʘʢʪ ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʰʠʙʦʯʥʦʩʪʴ ʤʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ 

ʫʯʝʥʳʭ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʛʦ ʚ ʉʄʀ (ʅʘʨʦʜʥʘʷ ʛʘʟʝʪʘ, ˉ26, 30.06.2010): çɸʨʘʣʴʩʢʦʝ 

ʧʦʥʠʞʝʥʠʝ ʥʝʦʜʥʦʢʨʘʪʥʦ ʥʘʧʦʣʥʷʣʦʩʴ ʠ ʚʳʩʳʭʘʣʦ é ʚ 1700-ʝ ʛʦʜʳ ʚ ɸʨʘʣʴʩʢʦʤ ʤʦʨʝ 

ʙʳʣʦ ʤʘʣʦ ʚʦʜʳ, ʚʦʟʤʦʞʥʦ ʝʝ ʚʦʦʙʱʝ ʥʝ ʙʳʣʦè]. ɺ ʩʚʦʝ ʚʨʝʤʷ ʚ ʧʨʝʜʝʣʘʭ ɸʨʘʣʴʩʢʦʛʦ 

ʤʦʨʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʠ ʨʳʙʦʣʦʚʝʮʢʠʝ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʠ ʜʘʞʝ ʚʦʝʥʥʳʝ ʬʣʦʪʠʣʠʠ. ɺ ʙʳʣʳʝ 

ʛʦʜʳ ʚ ʥʝʛʦ ʧʦʩʪʫʧʘʣʦ ʝʞʝʛʦʜʥʦ ʙʦʣʝʝ 60 ʢʤ
3
 ʚʦʜʳ, ʚ ʦʩʥʦʚʥʦʤ ʨʝʢʠ ɸʤʫʜʘʨʴʷ.  

ʇʦʩʢʦʣʴʢʫ ɸʨʘʣ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʞʘʨʢʦʡ ʠ ʟʘʩʫʰʣʠʚʦʡ (ʧʫʩʪʳʥʥʦʡ) 

ʯʘʩʪʠ ʉʨʝʜʥʝʡ ɸʟʠʠ, ʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʧʦʩʪʫʧʘʶʱʘʷ ʚʦʜʘ ʠʩʧʘʨʷʣʘʩʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʩʦʟʜʘʚʘʣʦʩʴ ʤʥʦʛʦʚʝʢʦʚʦʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʤʦʨʷ, ʘ ʪʘʢʞʝ ʩʚʦʝʦʙʨʘʟʥʘʷ 

ʜʠʥʘʤʠʢʘ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʰʥʳʭ ʧʦʪʦʢʦʚ ʥʘʜ ʘʢʚʘʪʦʨʠʝʡ ʤʦʨʷ. ʕʪʦʪ ʠʟʚʝʯʥʳʡ ʚʣʘʛʦʦʙʦʨʦʪ 
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ʩʦʟʜʘʚʘʣ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʪʳʩʷʯʝʣʝʪʠʡ ʪʝ ʠʟʚʝʩʪʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʢʘʢ ʚ 

ʙʣʘʛʦʜʘʪʥʳʭ ʜʦʣʠʥʘʭ, ʪʘʢ ʠ ʚ ʛʦʨʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʩʨʝʜʥʝʘʟʠʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ [12, 13].  

ʆʙʲʝʤ ʠʩʧʘʨʷʝʤʦʡ ʚʦʜʳ ʜʦʩʪʠʛʘʣ ʜʦ 1 ʤ ʚ ʜʝʥʴ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ: 

ʤʝʪʨʦʚʳʡ ʩʣʦʡ ʚʦʜʳ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʠʩʧʘʨʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 1 ʛʦʜʘ. ʕʪʦ 

ʦʙʝʩʧʝʯʠʚʘʣʦ ʝʛʦ ʜʣʠʪʝʣʴʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʘ ʦʪʤʝʯʝʥʥʦʤ, ʙʦʣʝʝ ʠʣʠ 

ʤʝʥʝʝ, ʧʦʩʪʦʷʥʥʦʤ ʫʨʦʚʥʝ. ʆʜʥʘʢʦ, ʥʘʯʠʥʘʷ ʩ ʩʝʨʝʜʠʥʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʚʩʝ 

ʫʚʝʣʠʯʠʚʘʶʱʠʡʩʷ ʟʘʙʦʨ ʚʦʜʳ ʨʝʢʠ ɸʤʫʜʘʨʴʠ ʥʘ ʦʨʦʰʝʥʠʝ ʦʛʨʦʤʥʳʭ ʧʣʦʱʘʜʝʡ 

ʥʦʚʦʦʩʚʘʝʤʳʭ ʧʫʩʪʳʥʥʳʭ ʟʝʤʝʣʴ ʚ ʩʨʝʜʥʠʭ ʠ ʥʠʞʥʠʭ ʝʛʦ ʪʝʯʝʥʠʷʭ ʧʨʠʚʝʣ ʢ 

ʧʦʩʪʝʧʝʥʥʦʤʫ (ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʦʩʪʫ ʧʣʦʱʘʜʝʡ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ) ʦʙʤʝʣʝʥʠʶ ʠ 

ʫʩʳʭʘʥʠʶ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ. ɽʩʣʠ ʨʘʥʴʰʝ, ʜʦ 60
ʭ
 ʛʦʜʦʚ, ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʤʦʨʷ 

ʙʳʣ ʨʘʚʝʥ 53,29 ʤ [2], ʪʦ ʢ 1969 ʛʦʜʫ ʦʥ ʩʥʠʟʠʣʩʷ ʥʘ 2 ʤ (51,29 ʤ), ʢ 1978 ʝʱʝ ʥʘ 4 ʤ (47,06 

ʤ), ʢ 1988 ʛ. ʝʱʝ ʧʦʯʪʠ ʥʘ 7 ʤ (39,75 ʤ), ʢ 1997 ʛ. ʝʱʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 12 ʤ (34,80 ʤ), ʢ 2002 

ʝʱʝ ʧʦʯʪʠ ʥʘ 5 ʤ (30,90 ʤ.). ɺ ʮʝʣʦʤ ʟʘ ʦʪʤʝʯʝʥʥʳʡ ʦʪʨʝʟʦʢ ʚʨʝʤʝʥʠ (1961-2002 ʛʛ.) 

ʫʨʦʚʝʥʴ ʤʦʨʷ ʩʥʠʟʠʣʩʷ ʥʘ 29 ʤʝʪʨʦʚ, ʘ ʧʣʦʱʘʜʴ ʝʛʦ ʫʤʝʥʴʰʠʣʘʩʴ ʜʦ ʤʝʥʝʝ 21,2 ʪʳʩ. ʢʤ
2
. ɺ 

ʩʠʣʫ ʠʩʧʘʨʠʪʝʣʴʥʦʛʦ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ ʩʦʣʝʡ ʨʝʟʢʦ ʚʦʟʨʦʩʣʘ ʩʦʣʝʥʦʩʪʴ ʚʦʜʳ, ʯʪʦ 

ʧʨʠʚʝʣʦ ʢ ʧʦʯʪʠ ʧʦʣʥʦʡ ʛʠʙʝʣʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʤʦʨʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʜʘʚʣʷʶʱʝʡ ʯʘʩʪʠ 

ʧʨʦʤʳʩʣʦʚʳʭ ʨʳʙ. ʅʝ ʩʣʫʯʘʡʥʦ ʚ ʨʷʜʝ ʨʘʙʦʪ ɸʨʘʣ ʩʪʘʣʠ ʥʘʟʳʚʘʪʴ çʄʝʨʪʚʳʤ ʤʦʨʝʤè [11]. 

ʇʦ ʧʦʩʣʝʜʥʠʤ ʜʘʥʥʳʤ ɸʨʘʣʴʩʢʦʝ ʤʦʨʝ ʧʦ ʩʫʱʝʩʪʚʫ ʚʳʩʦʭʣʦ, ʝʩʣʠ ʥʝ ʩʯʠʪʘʪʴ 

ʠʩʢʫʩʩʪʚʝʥʥʦ ʦʪʛʦʨʦʞʝʥʥʳʝ ʩʝʚʝʨʥʳʝ ʯʘʩʪʠ ʠ ʮʝʧʦʯʢʫ ʤʝʣʢʠʭ ʦʟʝʨʢʦʚ ʚʜʦʣʴ ʞʝʣʦʙʘ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʙʳʚʰʝʛʦ ʤʦʨʷ, ʧʦʜʧʠʪʳʚʘʝʤʳʝ ʣʠʰʴ ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ ʠ ʘʪʤʦʩʬʝʨʥʳʤʠ 

ʦʩʘʜʢʘʤʠ. ʇʦ ʤʥʝʥʠʶ ʛʨʫʧʧʳ ʈʦʩʩʠʡʩʢʠʭ ʠ ʋʟʙʝʢʩʢʠʭ ʫʯʝʥʳʭ ʠʩʩʣʝʜʦʚʘʚʰʠʭ ɸʨʘʣ ʚ 

2002 ʛʦʜʫ çʢʘʞʝʪʩʷ ʝʱʝ ʥʝʤʥʦʛʦ ʠ ɸʨʘʣ ʧʨʝʚʨʘʪʠʪʩʷ ʚ ʩʢʦʧʣʝʥʠʝ ʤʝʣʢʠʭ ʣʫʞè [7]. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ɸʨʘʣʴʩʢʦʝ ʤʦʨʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʯʝʟʘʝʪ ʩ ʣʠʮʘ 

ɿʝʤʣʠ. ʀ ʵʪʦ ʧʦ ʩʫʱʝʩʪʚʫ ʧʝʨʚʳʡ ʩʣʫʯʘʡ ʪʘʢʦʛʦ ʨʦʜʘ ʚ ʤʠʨʝ, ʢʦʛʜʘ ʥʝʜʘʣʴʥʦʚʠʜʥʦʡ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ ʠ ʚʦʜʦʟʘʪʨʘʪʥʳʤ ʧʦʣʠʚʥʳʤ ʟʝʤʣʝʜʝʣʠʝʤ 

ʧʨʝʢʨʘʱʘʝʪʩʷ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʮʝʣʦʛʦ ʤʦʨʷ. ʉʦʦʙʱʘʣʦʩʴ, ʯʪʦ ɻʝʥʝʨʘʣʴʥʳʡ ʩʝʢʨʝʪʘʨʴ ʆʆʅ 

ʇʘʥ ɻʠ ʄʫʥ ʚ ʭʦʜʝ ʩʚʦʝʡ ʧʦʝʟʜʢʠ ʧʦ ʮʝʥʪʨʘʣʴʥʦ-ʘʟʠʘʪʩʢʦʤʫ ʨʝʛʠʦʥʫ ʚ ʘʧʨʝʣʝ 2010 ʛʦʜʘ 

ʩʚʦʠʤʠ ʛʣʘʟʘʤʠ ʫʚʠʜʝʣ ʧʫʩʪʳʥʶ, ʚʦʟʥʠʢʰʫʶ ʥʘ ʤʝʩʪʝ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ, ʠ ʙʳʣ ʚ ʰʦʢʝ ʦʪ 

ʵʪʦʛʦ. ʆʥ ʥʘʟʚʘʣ ʝʛʦ ʠʩʯʝʟʥʦʚʝʥʠʝ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʩʝʨʴʝʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʘʪʘʩʪʨʦʬ 

ʤʠʨʦʚʦʛʦ ʤʘʩʰʪʘʙʘ (Asia-Plus ˉ 15 ʦʪ 14.04.2010 ʛ.). [ʂʘʢ ʩʦʦʙʱʘʣʦʩʴ ʚ ʉʄʀ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʤʦʨʷ, ʧʦʤʠʤʦ ʦʪʤʝʯʝʥʥʳʭ ʥʝʛʘʪʠʚʥʳʭ 

ʠʟʤʝʥʝʥʠʡ, ʢʦʩʥʫʣʠʩʴ ʠ ʙʳʚʰʠʭ ʦʩʪʨʦʚʦʚ, ʢʦʪʦʨʳʝ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʚʦʜʥʦʛʦ ʦʢʨʫʞʝʥʠʷ 

ʧʝʨʝʩʪʘʣʠ ʙʳʪʴ ʪʘʢʦʚʳʤʠ. ʇʦ ʪʦʡ ʞʝ ʧʨʠʯʠʥʝ ʚ ʩʚʦʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʡ (ʙʦʣʝʝ 270 

ʢʤ
2
) ʰʠʨʦʪʥʦ ʚʳʪʷʥʫʪʳʡ ʦʩʪʨʦʚ ʂʦʢʘʨʘʣ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʩʦʝʜʠʥʠʚʰʠʩʴ ʩ ʙʝʨʝʛʘʤʠ 

ʨʘʟʜʝʣʠʣ ʦʩʪʘʚʰʫʶʩʷ ʯʘʩʪʴ ʥʘ 2 ʨʘʟʥʦʧʣʦʱʘʜʥʳʝ ʯʘʩʪʠ. ʆʥʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʩʪʘʣʠ 

ʥʘʟʳʚʘʪʴʩʷ ʄʘʣʳʤ ɸʨʘʣʦʤ (ʩʝʚʝʨʥʘʷ, ʛʦʨʘʟʜʦ ʤʝʥʴʰʘʷ ʧʦ ʧʣʦʱʘʜʠ ʯʘʩʪʴ) ʠ ɹʦʣʴʰʠʤ 

ɸʨʘʣʦʤ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʧʨʠʥʘʜʣʝʞʘʱʠʤʠ ʩʫʚʝʨʝʥʥʳʤ ʂʘʟʘʭʩʪʘʥʫ ʠ ʋʟʙʝʢʠʩʪʘʥʫ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 1992 ʛʦʜʫ ʤʝʩʪʥʳʝ ʞʠʪʝʣʠ ʠ ʚʣʘʩʪʠ ʩ ʮʝʣʴʶ ʫʙʝʨʝʞʝʥʠʷ ʦʪ ʧʦʣʥʦʛʦ 

ʚʳʩʳʭʘʥʠʷ, ʩʦʭʨʘʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʨʳʙʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʚʦʠʤʠ ʩʠʣʘʤʠ 

ʧʦʩʪʨʦʠʚ ʜʘʤʙʫ, ʧʝʨʝʢʨʳʣʠ ʧʨʦʣʠʚ ʩʦʝʜʠʥʷʶʱʠʡ ʄʘʣʳʡ ʠ ɹʦʣʴʰʦʡ ɸʨʘʣ. ʆʜʥʘʢʦ, ʯʝʨʝʟ 

9 ʤʝʩʷʮʝʚ, ʚ 1993 ʛʦʜʫ, ʧʦʜʥʷʚʰʘʷʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 1 ʤ ʚʦʜʘ ʧʨʦʨʚʘʣʘ ʜʘʤʙʫ. ʇʦʟʞʝ 

ʢʘʟʘʭʩʪʘʥʩʢʘʷ ʩʪʦʨʦʥʘ ʚʥʦʚʴ ʚʦʩʩʪʘʥʦʚʠʣʘ ʝʝ, ʫʣʫʯʰʠʚ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʚʳʩʦʪʫ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʄʘʣʦʤ ɸʨʘʣʝ ʧʦʯʪʠ ʥʘ 3 ʤ ʚʳʰʝ. ʆʜʥʘʢʦ ʠ ʵʪʘ ʜʘʤʙʘ 

ʧʨʦʩʫʱʝʩʪʚʦʚʘʣʘ ʥʝʜʦʣʛʦ ʠ ʚ ʘʧʨʝʣʝ 1999 ʛʦʜʘ ʦʥʘ ʙʳʣʘ ʨʘʟʨʫʰʝʥʘ ʧʦʪʦʢʘʤʠ ʚʦʜʳ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʣʘʩʪʠ ʧʨʦʝʢʪʠʨʫʶʪ ʚʥʦʚʴ ʚʦʟʨʦʜʠʪʴ ʵʪʫ ʜʘʤʙʫ ʠ ʩʦʭʨʘʥʠʪʴ ʄʘʣʳʡ 

ɸʨʘʣ ʠ ʪʝʤ ʩʘʤʳʤ ʫʣʫʯʰʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʜʘʥʥʦʡ 

ʣʦʢʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʦʚʝʨʰʝʥʥʫʶ ʷʚʥʦʩʪʴ ʠ ʦʯʝʚʠʜʥʦʩʪʴ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʚ 

ʫʩʳʭʘʥʠʠ ɸʨʘʣʘ, ʧʦ ʟʘʙʣʫʞʜʝʥʠʶ ʠʣʠ ʚ ʮʝʣʷʭ ʦʪʚʣʝʯʝʥʠʷ ʚʥʠʤʘʥʠʷ ʦʪ ʠʩʪʠʥʥʳʭ ʧʨʠʯʠʥ 

ʵʪʦʡ ʢʘʪʘʩʪʨʦʬʳ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʫʩʩʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʛʠʧʦʪʝʪʠʯʝʩʢʠʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ 
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ʦ ʷʢʦʙʳ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʛʣʦʙʘʣʴʥʳʭ ʧʨʠʯʠʥʘʭ ʧʨʦʠʩʰʝʜʰʝʛʦ. ʉʨʝʜʠ ʥʠʭ ʤʳʩʣʴ ʦ 

ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʫʩʳʭʘʥʠʷ ʠ ʚʦʟʨʦʞʜʝʥʠʷ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʦʧʨʦʚʝʨʛʥʫʪʘ 

ʝʱʸ ʚ ʥʘʯʘʣʝ ʍʍ ʚʝʢʘ ʚʠʜʥʳʤʠ ʫʯʸʥʳʤʠ-ʘʢʘʜʝʤʠʢʘʤʠ ɺ.ɺ. ɹʘʨʪʦʣʴʜʦʤ [3], ʃ.ʉ. ɹʝʨʛʦʤ 

[4], ɸ.ʀ. ɺʦʝʡʢʦʚʳʤ [6]. ɸʢʘʜʝʤʠʢ ʃ.ʉ. ɹʝʨʛ ʧʠʩʘʣ, ʯʪʦ çʦʥʦ 1000 ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ ʠʤʝʣʦ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʪʝ ʞʝ ʛʨʘʥʠʮʳéè ʯʪʦ ʠ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ [4]. 

ʇʨʝʜʧʦʣʦʞʝʥʠʝ ʞʝ ʦ ʪʦʤ, ʯʪʦ ʚʳʩʳʭʘʥʠʝ ɸʨʘʣʘ ʩʚʷʟʘʥʦ ʩ ʧʨʝʩʣʦʚʫʪʳʤ ʛʣʦʙʘʣʴʥʳʤ 

ʧʦʪʝʧʣʝʥʠʝʤ ʧʨʦʪʠʚʦʨʝʯʠʪ ʥʘʙʣʶʜʝʥʠʷʤ ʫʯʸʥʳʭ ʚ ʩʝʪʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ 

ʇʨʠʘʨʘʣʴʷ [9]. ʅʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʦʥʦ ʠ ʜʨʫʛʠʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʦʙʱʝʪʝʦʨʝʪʠʯʝʩʢʠʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ [14]. 

ʉ ʛʣʫʙʦʢʦʡ ʜʨʝʚʥʦʩʪʠ ʟʘʙʦʪʘ ʦ ʚʦʜʝ ʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 

ʦʪʥʦʩʠʣʠʩʴ, ʥʘʨʘʚʥʝ ʩ ʦʙʦʨʦʥʦʡ, ʢ ʩʬʝʨʝ ʚʘʞʥʝʡʰʠʭ ʠʥʪʝʨʝʩʦʚ ʜʨʝʚʥʝʡʰʠʭ ʛʦʩʫʜʘʨʩʪʚ 

ʨʝʛʠʦʥʘ. ɺ ʪʝ ʛʦʜʳ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ ʧʦʜʨʦʙʥʳʡ ʨʝʛʣʘʤʝʥʪ ʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʦʡ ʠ ʦʨʦʰʝʥʠʷ 

ʧʦʣʝʡ. ʕʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʨʘʚʥʠʥʥʳʝ ʟʦʥʳ ʵʪʦʛʦ ʢʨʘʷ, ʥʠʟʦʚʴʷ ʨʝʢ ɸʤʫʜʘʨʴʠ, 

ʉʳʨʜʘʨʴʠ, ɿʝʨʘʚʰʘʥʘ, ʌʝʨʛʘʥʩʢʘʷ ʜʦʣʠʥʘ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʫʥʠʢʘʣʴʥʳʤ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʠ ʥʘʣʠʯʠʷ ʤʥʦʛʦʚʦʜʥʳʭ ʨʝʢ ʙʳʣʠ ʦʙʣʘʩʪʷʤʠ ʜʨʝʚʥʝʛʦ (ʢʘʢ 

ʚ ɽʛʠʧʪʝ, ʂʠʪʘʝ, ʄʝʩʦʧʦʪʘʤʠʠ) ʧʦʣʠʚʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. ʆʥʦ ʧʦʣʫʯʠʣʦ ʜʘʣʴʥʝʡʰʝʝ 

ʨʘʟʚʠʪʠʝ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʚ ʢʦʥʮʝ ʍIʍ ʠ ʥʘʯʘʣʝ ʍʍ ʚʝʢʦʚ, ʢʦʛʜʘ ʧʦ ʧʣʦʱʘʜʠ 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʊʫʨʢʝʩʪʘʥ (ʦʢʦʣʦ 1.0-1.5 ʤʠʣʣʠʦʥʦʚ ʛʘ) ʫʩʪʫʧʘʣ çʣʠʰʴ ʀʥʜʠʠ ʠ 

ʉʦʝʜʠʥʝʥʥʳʤ ʰʪʘʪʘʤè [6]. ʇʦʣʠʚʥʦʝ ʟʝʤʣʝʜʝʣʠʝ ʚ ʵʪʠʭ ʤʝʩʪʥʦʩʪʷʭ ʠʤʝʣʦ ʤʝʩʪʦ ʝʱʝ ʟʘ 

4000 ʣʝʪ ʜʦ ʥ.ʵ. ɺʩʝʤʫ ʤʠʨʫ ʠʟʚʝʩʪʥʦ ʜʨʝʚʥʝʝ (VII -VIII  ʚʚ.), ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ 

ʩʨʝʜʥʝʘʟʠʘʪʩʢʦʝ ʤʝʞʜʫʨʝʯʴʝ ï ʄʘʚʝʨʘʥʥʘʭʨ (ʚ ʧʝʨʝʚʦʜʝ ʩ ʘʨʘʙʩʢʦʛʦ ï çʪʦ, ʯʪʦ ʟʘ ʨʝʢʦʡè) 

ʚ ʜʦʣʠʥʘʭ ʨʝʢ ɸʤʫʜʘʨʴʷ ʠ ʉʳʨʜʘʨʴʷ. ʇʦ ʩʣʦʚʘʤ ʘʨʘʙʩʢʦʛʦ ʛʝʦʛʨʘʬʘ ʠ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʘ 

ʘʣʴ-ʀʩʪʘʭʨʠ (850-934), ʄʘʚʝʨʘʥʥʘʭʨ ï çʩʘʤʘʷ ʙʦʛʘʪʘʷ ʩʪʨʘʥʘ ʚ ʤʫʩʫʣʴʤʘʥʩʢʦʤ ʤʠʨʝéè, 

ʛʜʝ ʙʣʘʛʦʜʘʨʷ ʦʙʠʣʠʶ ʚʦʜʳ ʠ ʧʣʦʜʦʨʦʜʥʳʭ ʟʝʤʝʣʴ çʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʣʶʜʠ ʩʦʙʠʨʘʶʪ 

ʥʝʩʢʦʣʴʢʦ ʫʨʦʞʘʝʚè. ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʜʨʝʚʥʠʭ ʥʘʫʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ 

ʧʦʩʣʝʜʥʠʝ ʪʳʩʷʯʝʣʝʪʠʷ çʦʩʪʘʝʪʩʷ ʫʜʠʚʠʪʝʣʴʥʦ ʧʦʩʪʦʷʥʥʳʤè, ʯʪʦ çʪʳʩʷʯʫ ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ 

ʢʣʠʤʘʪ ʚ ʊʫʨʢʝʩʪʘʥʝ ʙʳʣ ʪʘʢʠʤ ʞʝ ʢʘʢ ʠ ʪʝʧʝʨʴè [3, 6, 9], ʪ.ʝ. ʢʘʢ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ 

ʚʝʢʘ. ʆʜʥʠʤ ʠʟ ʥʘʛʣʷʜʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚ ʜʦʩʪʘʪʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʣʠʤʘʪʘ ʩ ʦʙʠʣʠʝʤ 

ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʘ ʠ ʩʚʝʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʨʘʩʪʘʥʠʝ ʟʜʝʩʴ ʠʟʜʘʚʥʘ ʵʥʜʝʤʠʯʝʩʢʠʭ 

ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʭ ʨʘʩʪʝʥʠʡ. ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠʟʚʝʩʪʥʦʛʦ ʫʯʝʥʦʛʦ ʨʘʩʪʝʥʠʝʚʦʜʘ, 

ʛʝʥʝʪʠʢʘ, ʘʢʘʜʝʤʠʢʘ ʅ.ʀ. ɺʘʚʠʣʦʚʘ (1883-1943) ʶʞʥʳʝ ʦʙʣʘʩʪʠ ʉʨʝʜʥʝʡ ɸʟʠʠ ʷʚʠʣʠʩʴ 

ʦʯʘʛʘʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʷʛʢʠʭ ʠ ʢʘʨʣʠʢʦʚʳʭ ʧʰʝʥʠʮ, ʨʞʠ, ʛʦʨʦʭʘ, ʥʫʪʘ, ʘʟʠʘʪʩʢʦʛʦ 

ʭʣʦʧʯʘʪʥʠʢʘ, ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʧʣʦʜʦʚʳʭ ʠ ʢʦʩʪʦʯʢʦʚʳʭ. ʎʝʥʪʨ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʪʘʢʠʭ 

ʢʫʣʴʪʫʨ, ʢʘʢ ʘʙʨʠʢʦʩ, ʤʠʥʜʘʣʴ, ʛʨʝʮʢʠʡ ʦʨʝʭ, ʬʠʩʪʘʰʢʘ, ʛʨʘʥʘʪ, ʠʥʞʠʨ, ʥʝʢʦʪʦʨʳʭ ʩʦʨʪʦʚ 

ʷʙʣʦʥʴ, ʛʨʫʰ ʠ ʜʳʥʴ ʥʘʭʦʜʷʪʩʷ ʠʤʝʥʥʦ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ. ɿʜʝʩʴ ʦʥʠ ʠ ʩʝʡʯʘʩ ʧʨʦʠʟʨʘʩʪʘʶʪ 

ʚ ʜʠʢʦʤ ʩʦʩʪʦʷʥʠʠ [5]. 

ʉ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ ʩʣʘʚʠʣʠʩʴ ʉʘʤʘʨʢʘʥʜʩʢʠʡ, ɹʫʭʘʨʩʢʠʡ, ʍʠʚʠʥʩʢʠʡ, ʄʝʨʚʩʢʠʡ, 

ʌʝʨʛʘʥʩʢʠʡ, ʍʦʨʝʟʤʩʢʠʡ, ʊʘʰʢʝʥʪʩʢʠʡ ʠ ʜʨʫʛʠʝ ʛʫʩʪʦʥʘʩʝʣʝʥʥʳʝ ʦʘʟʠʩʳ. ɺ ʵʪʠʭ ʢʨʘʷʭ 

ʚʦʜʘ ʧʦʠʩʪʠʥʝ ʙʳʣʘ ʦʩʥʦʚʦʡ ʞʠʟʥʠ ʠ ʥʘʠʚʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ɹʳʣʦ 

ʦʯʝʚʠʜʥʦ, ʯʪʦ ʙʫʜʫʪ ʚʦʜʘ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ ʵʪʠʭ ʢʨʘʷʭ ï ʙʫʜʫʪ ʫʨʦʞʘʡ 

ʠ ʥʦʨʤʘʣʴʥʘʷ ʞʠʟʥʴ, ʝʩʣʠ ʥʝʪ ï ʥʝ ʠʟʙʝʞʘʪʴ ʛʦʣʦʜʘ, ʩʪʨʘʜʘʥʠʡ, ʫʧʘʜʢʘ ʦʘʟʠʩʦʚ ʠ ʤʠʛʨʘʮʠʷ 

ʥʘʩʝʣʝʥʠʷ. ʅʝ ʩʣʫʯʘʡʥʦ ʩʨʝʜʠ ʥʘʨʦʜʦʚ ʉʨʝʜʥʝʡ ɸʟʠʠ ʙʳʪʦʚʘʣʠ ʤʝʪʢʠʝ ʧʦʩʣʦʚʠʮʳ ʠ 

ʧʦʛʦʚʦʨʢʠ, ʚʦʩʩʣʘʚʣʷʶʱʠʝ ʚʦʜʫ ʠ ʨʘʪʫʶʱʠʝ ʟʘ ʙʝʨʝʞʥʦʝ ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʝ: çɻʜʝ 

ʢʦʥʯʘʝʪʩʷ ʚʦʜʘ, ʪʘʤ ʢʦʥʯʘʝʪʩʷ ʠ ʟʝʤʣʷè, çɻʜʝ ʢʦʥʯʘʝʪʩʷ ʚʦʜʘ, ʪʘʤ ʢʦʥʯʘʝʪʩʷ ʠ ʞʠʟʥʴè, çʅʝ 

ʩʧʨʘʰʠʚʘʡ ʩʢʦʣʴʢʦ ʫ ʤʝʥʷ ʟʝʤʣʠ, ʘ ʩʧʨʦʩʠ ʩʢʦʣʴʢʦ ʚʦʜʳè ʠ ʜʨʫʛʠʝ. ɺ ʢʨʘʝ ʩ ʜʨʝʚʥʠʭ 

ʚʨʝʤʝʥ ʙʳʣʦ ʨʘʟʚʠʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ ʠ 

ʘʨʳʢʦʚ, ʦʪʚʦʜʷʱʠʭ ʚʦʜʳ ʨʝʢ ʥʘ ʧʦʣʷ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ, ʦʩʦʙʝʥʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʛʦʨʥʦʡ 

ʤʝʩʪʥʦʩʪʠ, ʠ ʩʝʡʯʘʩ ʚʳʟʳʚʘʶʪ ʚʦʩʭʠʱʝʥʠʝ. ɸʨʳʢʠ ʠ ʢʘʥʘʣʳ ʚʩʝʛʜʘ ʙʳʣʠ ʯʴʝʡ-ʪʦ 

ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ, ʠ ʧʦʣʠʚʥʘʷ ʚʦʜʘ ʜʦʟʠʨʦʚʘʥʦ ʧʦʜʘʚʘʣʘʩʴ ʜʝʭʢʘʥʘʤ ʟʘ ʥʝʤʘʣʫʶ ʧʣʘʪʫ. ɺʦ 
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ʚʨʝʤʝʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ ʉʘʤʘʥʠʜʦʚ (875-999) ʠ ʉʝʣʴʜʞʫʢʠʜʦʚ 

(XI ï ʥʘʯʘʣʦ XIV  ʚʝʢʦʚ), ʧʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫ ʚʠʜʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʜʝʷʪʝʣʷ ʠ ʫʯʝʥʦʛʦ 

ʅʠʟʘʤʫʣʴʤʫʣʢʘ (1017-1092), ʧʦʣʠʚʥʘʷ ʚʦʜʘ, ʥʘʨʷʜʫ ʩ ʟʝʤʣʝʡ, ʩʝʤʝʥʘʤʠ ʠ 

ʩʝʣʴʭʦʟʠʥʚʝʥʪʘʨʝʤ, ʚʭʦʜʠʣʘ ʚ ʧʝʨʝʯʝʥʴ ʨʘʩʭʦʜʦʚ ʟʝʤʣʝʜʝʣʴʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʪʝ 

ʜʘʣʝʢʠʝ ʚʨʝʤʝʥʘ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ ʢʨʦʤʝ ʩʪʦʠʤʦʩʪʠ ʩʫʱʝʩʪʚʦʚʘʣʦ ʪʘʢʞʝ ʥʦʨʤʠʨʦʚʘʥʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʦʜʳ. ʇʦʜʦʙʥʘʷ ʪʝʥʜʝʥʮʠʷ ʩʦʭʨʘʥʠʣʘʩʴ ʠ ʧʦʟʜʥʝʝ. ɺ ʢʦʥʮʝ XIX  ï ʥʘʯʘʣʝ 

XX ʚʝʢʦʚ ʙʳʣʦ ʥʘʯʘʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʦʨʦʩʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʚ ʌʝʨʛʘʥʩʢʦʡ 

ʜʦʣʠʥʝ ʠ ɻʦʣʦʜʥʦʡ ʩʪʝʧʠ ʥʘ ʩʨʝʜʩʪʚʘ ʢʨʫʧʥʝʡʰʠʭ ʪʝʢʩʪʠʣʴʥʳʭ ʬʘʙʨʠʢʘʥʪʦʚ ʈʦʩʩʠʠ. ʇʨʠ 

ʵʪʦʤ ʦʥʠ ʚʝʣʠ ʧʝʨʝʛʦʚʦʨʳ ʩ ʜʝʭʢʘʥʘʤʠ ʦ ʪʦʤ, ʯʪʦʙʳ ʦʥʠ ʩʦʛʣʘʩʠʣʠʩʴ çʧʦʢʫʧʘʪʴ ʙʫʜʫʱʫʶ 

ʚʦʜʫ, ʧʣʘʪʷ ʟʘ ʥʝʝ ʥʘʪʫʨʦʡ ï ʭʣʦʧʢʦʤè. ɼʝʬʠʮʠʪ, ʥʝʤʘʣʘʷ ʩʪʦʠʤʦʩʪʴ ʧʦʣʠʚʥʦʡ ʚʦʜʳ ʠ ʝʝ 

ʩʪʨʦʛʦ ʜʦʟʠʨʦʚʘʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ ʧʨʝʜʦʧʨʝʜʝʣʷʣʠ ʙʝʨʝʞʥʦʝ ʦʪʥʦʰʝʥʠʝ 

ʢ ʚʦʜʝ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʚʝʜʝʥʠʝ ʧʦʣʠʚʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. ʆʜʥʘʢʦ, ʥʘʯʠʥʘʷ ʩ ʩʝʨʝʜʠʥʳ XX 

ʚʝʢʘ, ʥʘʯʘʣʦʩʴ ʫʩʢʦʨʝʥʥʦʝ ʦʩʚʦʝʥʠʝ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʟʘʩʫʰʣʠʚʳʭ ʟʝʤʝʣʴ, ʧʦʜ ʧʦʩʝʚʳ ʚ 

ʦʩʥʦʚʥʦʤ ʭʣʦʧʢʘ-ʩʳʨʮʘ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ ʚ ʙʘʩʩʝʡʥʝ ɸʨʘʣʘ ʜʦʩʪʠʛʣʘ ʚ ʢʦʥʮʝ 80-ʭ ʛʦʜʦʚ 

ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʙʦʣʝʝ 9 ʤʠʣʣʠʦʥʦʚ ʛʝʢʪʘʨʦʚ. ʇʨʠʯʸʤ ʥʘ ʜʦʣʶ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʧʨʠʭʦʜʠʣʦʩʴ ʚʩʝʛʦ ʦʢʦʣʦ 5% ʵʪʦʡ ʧʣʦʱʘʜʠ. ʕʪʦ ʧʦʯʪʠ ʚ 10 ʨʘʟ ʙʦʣʴʰʝ ʧʣʦʱʘʜʠ ʧʦʣʠʚʥʳʭ 

ʟʝʤʝʣʴ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʥʘʯʘʣʝ XX ʚʝʢʘ ʠ ʚ 4 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʠʭ ʧʣʦʱʘʜʠ ʢʦʥʮʘ 50
ʭ 
ʛʦʜʦʚ 

ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʝʟʢʦ ʚʦʟʨʦʩʣʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʠ ʤʘʩʰʪʘʙʳ 

ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʩʝʪʠ ʠ ʢʘʥʘʣʦʚ, ʧʦʩʪʨʦʝʥʥʦʡ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ, ʤʝʪʦʜʦʤ çʥʘʨʦʜʥʦʡ 

ʩʪʨʦʡʢʠè (ʭʘʰʘʨʘ) ʧʦ ʧʝʩʯʘʥʦ-ʛʘʣʝʯʥʠʢʦʚʦʤʫ ʛʨʫʥʪʫ ʩ ʚʳʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʬʠʣʴʪʨʘʮʠʠ ʙʝʟ ʦʩʦʙʳʭ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʛʜʘ ʚʦʜʫ ʚ ʙʫʢʚʘʣʴʥʦʤ ʩʤʳʩʣʝ 

ʫʭʦʜʠʣʘ ʚ ʧʝʩʦʢ. ʇʨʠʤʝʨʦʤ ʧʦʜʦʙʥʦʛʦ ʩʧʝʰʥʦʛʦ ʪʝʤʧʘ ʧʨʦʣʦʞʝʥʠʷ ʢʨʫʧʥʳʭ ʢʘʥʘʣʦʚ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ɹʦʣʴʰʦʡ ʌʝʨʛʘʥʩʢʠʡ ʢʘʥʘʣ. ʕʪʦʪ ʢʘʥʘʣ, ʧʦ ʩʫʱʝʩʪʚʫ ʨʝʢʘ, 

ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʦʢʦʣʦ 300 ʢʠʣʦʤʝʪʨʦʚ, ʰʠʨʠʥʦʡ 30 ʤʝʪʨʦʚ ʠ ʛʣʫʙʠʥʦʡ 4 ʤʝʪʨʘ ʙʳʣ 

ʧʨʦʣʦʞʝʥ ʫʩʠʣʠʷʤʠ ʪʳʩʷʯ ʪʨʫʞʝʥʠʢʦʚ ʟʘ ʚʝʩʴʤʘ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ï ʚʩʝʛʦ ʟʘ 45 ʜʥʝʡ ʚ ʠʶʣʝ-

ʘʚʛʫʩʪʝ 1939 ʛ. (ɼʣʷ ʩʨʘʚʥʝʥʠʷ: ʥʝʩʢʦʣʴʢʦ ʨʘʥʝʝ ʢʘʥʘʣ ʠʟ ʨʝʢʠ ʂʦʣʦʨʘʜʦ, ʉʐɸ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 129 ʢʤ. ʩ ʘʥʪʠʬʠʣʴʪʨʘʮʠʦʥʥʳʤ ʧʦʢʨʳʪʠʝʤ ʩʪʨʦʠʣʩʷ ʧʦʯʪʠ 4 ʛʦʜʘ, ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʟʝʤʣʝʨʦʡʥʦʡ ʠ ʜʨʫʛʦʡ ʪʝʭʥʠʢʠ). ʆʙʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʩʝʪʠ 

ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ ʜʦʩʪʠʛʣʘ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ʮʠʬʨʳ ï ʦʢʦʣʦ 200 ʪʳʩʷʯ ʢʠʣʦʤʝʪʨʦʚ (ʙʦʣʝʝ 

ʧʦʣʦʚʠʥʳ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ɿʝʤʣʠ ʜʦ ʃʫʥʳ). ʀʟ ʥʠʭ ʪʦʣʴʢʦ ʦʢʦʣʦ 15% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʶ 

ʊʘʜʞʠʢʠʩʪʘʥʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʝʟʢʦ ʚʦʟʨʦʩ ʦʪʚʦʜ ʚʦʜ ʠʟ ʨʝʢ, ʚʧʘʜʘʶʱʠʭ ʚʝʢʘʤʠ ʚ ɸʨʘʣ. 

ɽʩʣʠ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʠʟ ɸʤʫʜʘʨʴʠ (ʧʦ ʜʘʥʥʳʤ ʍ.ʆ. ʆʨʠʬʦʚʘ, ɹʠʟʥʝʩ ʠ 

ʇʦʣʠʪʠʢʘ, ˉ 53, 30.12.2010) ʟʘʙʠʨʘʣʦʩʴ ʥʘ ʧʦʣʠʚ ʦʢʦʣʦ ʯʝʪʚʝʨʪʠ ʝʝ ʩʪʦʢʘ (15,4 ʢʤ
3
), ʪʦ ʚ 

60
ʭ
 ʛʦʜʘʭ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʦʯʪʠ ʫʜʚʦʠʣʩʷ (29,4 ʢʤ

3
), ʯʝʨʝʟ ʝʱʝ 10 ʣʝʪ ʦʥ ʩʦʩʪʘʚʠʣ 45,1 

ʢʤ
3
, ʘ ʚ 80-90

ʝ
 ʛʦʜʳ ʚʦʜʦʟʘʙʦʨ ʜʦʩʪʠʛ 64,9 ʢʤ

3
. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʚʦʜʘ ʨ. 

ɸʤʫʜʘʨʴʠ ʦʪʚʦʜʠʣʘʩʴ ʧʦ ʢʘʥʘʣʘʤ ʠ ʥʝ ʜʦʭʦʜʠʣʘ ʜʦ ɸʨʘʣʘ. ʇʦʩʪʫʧʣʝʥʠʝ ʦʛʨʦʤʥʳʭ 

ʦʙʲʝʤʦʚ ʧʦʯʪʠ ʙʝʩʧʣʘʪʥʦʡ ʚʦʜʳ, ʢʦʪʦʨʘʷ ʙʳʣʘ çʨʘʥʴʰʝ ʥʘ ʚʝʩ ʟʦʣʦʪʘè, ʧʨʠʚʝʣʦ ʢ 

ʙʝʩʢʦʥʪʨʦʣʴʥʦʤʫ ʚʦʜʦʟʘʪʨʘʪʥʦʤʫ ʠ ʠʟʙʳʪʦʯʥʦʤʫ ʦʨʦʰʝʥʠʶ. ʈʘʩʭʦʜ ʝʝ ʥʘ ʢʘʞʜʳʡ ʛʝʢʪʘʨ 

ʧʘʰʥʠ ʜʦʩʪʠʛ 15-20 ʠ ʙʦʣʝʝ ʢʫʙʦʤʝʪʨʦʚ, ʪʦʛʜʘ ʢʘʢ ʚ ʙʳʣʳʝ ʛʦʜʳ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ (ʠ ʩʝʡʯʘʩ 

ʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ, ʥʘʧʨʠʤʝʨ, ʚ ʉʐɸ, ʀʟʨʘʠʣʝ) ʦʥ ʩʦʩʪʘʚʣʷʣ ʚ ʜʚʘ-ʪʨʠ ʨʘʟʘ ʤʝʥʴʰʝ. 

ʇʦʜʦʙʥʦʝ ʚʦʜʦʨʘʩʪʦʯʠʪʝʣʴʥʦʝ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʩʪʚʦ, ʘ ʪʘʢʞʝ ʥʝʨʘʮʠʦʥʘʣʴʥʳʡ ʨʘʩʭʦʜ 

ʚʦʜʳ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʚ ʙʳʪʫ ʧʨʠ ʨʝʟʢʦ ʚʦʟʨʦʩʰʝʤ ʥʘʩʝʣʝʥʠʠ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ 

ʧʨʠʚʝʣʠ ʢʦ ʤʥʦʛʠʤ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʙʦʣʘʯʠʚʘʥʠʶ ʠ 

ʦʩʦʣʦʥʝʥʠʶ ʤʥʦʛʠʭ ʪʳʩʷʯ ʛʝʢʪʘʨʦʚ ʧʦʣʠʚʥʳʭ ʟʝʤʝʣʴ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘʙʦʨ ʧʦʯʪʠ ʚʩʝʛʦ ʩʪʦʢʘ 

ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʡ ʨʝʢ (ʬʦʨʤʠʨʫʝʤʳʭ ʚ ʦʩʥʦʚʥʦʤ ʚ ʛʦʨʘʭ ʊʘʜʞʠʢʠʩʪʘʥʘ ʠ ʂʠʨʛʠʟʠʠ) ʥʘ 

ʦʨʦʰʝʥʠʝ, ʘ ʪʘʢʞʝ ʧʦʷʚʣʝʥʠʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʤʥʦʛʠʭ ʨʫʢʦʪʚʦʨʥʳʭ 

ʚʦʜʦʭʨʘʥʠʣʠʱ, ʦʟʝʨ ʠ ʙʦʣʦʪ ʚ ʥʠʟʦʚʴʷʭ ʨʝʢ [11], ʠʩʧʘʨʷʶʱʠʭ ʙʦʣʝʝ 17 ʢʤ
3
 ʞʠʚʠʪʝʣʴʥʦʡ 

ʚʣʘʛʠ, ʷʚʠʣʠʩʴ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʫʩʳʭʘʥʠʷ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ï ʤʘʩʰʪʘʙʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʘʪʘʩʪʨʦʬʳ ʩʦʚʨʝʤʝʥʥʦʩʪʠ. ʕʪʦʪ ʬʘʢʪ ʫʞʝ ʜʘʚʥʦ ʩʪʘʣ ʦʯʝʚʠʜʥʳʤ ʠ 

ʧʨʠʟʥʘʥʥʳʤ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʆʆʅ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
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ʧʦʜʘʚʣʷʶʱʘʷ ʯʘʩʪʴ ʫʯʝʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʠʟ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʋʟʙʝʢʠʩʪʘʥʘ ʩʦʣʠʜʘʨʥʳ ʩ 

ʤʥʝʥʠʝʤ, ʯʪʦ çé ʠʥʪʝʥʩʠʚʥʦʝ ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ ʟʝʤʝʣʴ ʚ ʙʘʩʩʝʡʥʝ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʚʦ 

ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XX ʚʝʢʘ ʠ ʙʦʣʴʰʦʡ ʨʘʩʭʦʜ ʨʝʯʥʳʭ ʚʦʜ ʥʘ ʠʭ ʦʨʦʰʝʥʠʝ ʢʦʨʝʥʥʳʤ 

ʦʙʨʘʟʦʤ ʥʘʨʫʰʠʣʠ ʝʛʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʠ ʦʙʫʩʣʦʚʠʣʠ ʥʘʯʘʣʦ ʝʛʦ ʚʳʩʳʭʘʥʠʷè [1]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʳʟʳʚʘʝʪ ʫʜʠʚʣʝʥʠʝ ʠ ʩʦʞʘʣʝʥʠʝ ʪʝʥʜʝʥʮʠʦʟʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʡ ʫʞʝ 

ʩʚʝʨʰʠʚʰʝʡʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʘʪʘʩʪʨʦʬʳ ʢʘʢ ʘʨʛʫʤʝʥʪ ʧʨʦʪʠʚ ʟʘʚʝʨʰʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ, ʢʦʪʦʨʘʷ ʷʢʦʙʳ ʧʨʠʚʝʜʝʪ ʢé ʫʩʳʭʘʥʠʶ ɸʨʘʣʘ. ʊʘʢʦʡ 

ʧʦʜʭʦʜ, ʢʨʦʤʝ ʤʘʩʩʳ ʥʝʛʘʪʠʚʘ, ʟʘʪʨʫʜʥʷʝʪ ʨʝʰʝʥʠʝ ʚʘʞʥʦʛʦ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʚʩʝʭ 

ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʭ ʨʝʩʧʫʙʣʠʢ ʚʦʧʨʦʩʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ, ʪʝʤ 

ʩʘʤʳʤ, ʚʦʟʤʦʞʥʦʛʦ, ʚ ʙʫʜʫʱʝʤ, ʚʦʟʨʦʞʜʝʥʠʷ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ. 

ʋʩʳʭʘʥʠʝ ɸʨʘʣʘ ʷʚʠʣʦʩʴ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʯʠʥʦʡ ʮʝʣʦʛʦ ʨʷʜʘ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ï ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ, 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ (ʚʢʣʶʯʘʷ ʜʝʛʨʘʜʘʮʠʶ ʠ ʪʘʷʥʠʷ ʣʝʜʥʠʢʦʚ) ʠ ʜʘʞʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʥʝ 

ʪʦʣʴʢʦ ʇʨʠʘʨʘʣʴʷ, ʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʜʘʣʝʥʥʳʭ ʦʪ ʥʝʛʦ ʪʝʨʨʠʪʦʨʠʡ, ʚʢʣʶʯʘʷ ʈʝʩʧʫʙʣʠʢʫ 

ʊʘʜʞʠʢʠʩʪʘʥ [12, 13]. ʂ ʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʯʘʩʪʫʶ ʩʤʝʥʫ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ (ʚ ʦʪʣʠʯʠʠ ʦʪ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʨʝʞʥʠʭ ʣʝʪ) ʯʨʝʟʤʝʨʥʦ ʟʘʩʫʰʣʠʚʳʭ (ʟʘʩʫʭ) ʠ ʫʚʣʘʞʥʸʥʥʳʭ 

ʛʦʜʦʚ, ʫʩʫʛʫʙʣʝʥʠʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ ʢʣʠʤʘʪʘ ʦʯʝʥʴ ʚʳʩʦʢʠʤʠ ʣʝʪʦʤ ʠ ʥʠʟʢʠʤʠ ʚ 

ʟʠʤʥʝʝ ʚʨʝʤʷ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʟʜʫʭʘ, ʫʯʘʱʝʥʠʝʤ ʧʳʣʴʥʳʭ ʙʫʨʴ ʩ ʧʦʜʥʷʪʠʝʤ ʠ 

ʨʘʩʩʝʠʚʘʥʠʝʤ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʭ ʨʝʩʧʫʙʣʠʢ ʤʥʦʛʠʭ ʪʦʥʥ ʧʳʣʠ ʚ ʩʤʝʩʠ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʩʦʣʷʤʠ, ʷʜʦʭʠʤʠʢʘʪʘʤʠ, ʧʝʩʪʠʮʠʜʘʤʠ ʩʦ ʜʥʘ ʚʳʩʦʭʰʝʛʦ ʤʦʨʷ (ʠʟʚʝʩʪʥʦʛʦ 

ʫʞʝ ʢʘʢ ʧʫʩʪʳʥʷ ɸʨʘʣʢʫʤ ʠʣʠ ɸʢʢʫʤ ï çɹʝʣʳʝ ʧʝʩʢʠè, ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʂʳʟʳʣʢʫʤʦʤ ï 

çʂʨʘʩʥʳʝ ʧʝʩʢʠè ʠ ʂʘʨʘʢʫʤʦʤ ï çʏʝʨʥʳʝ ʧʝʩʢʠè) ʠ ʜʨʫʛʠʝ ʥʝʛʘʪʠʚʥʳʝ ʵʢʦʣʦʛʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ. 
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ʇʈʀʏʀʅʓ ʀ ʕʂʆʃʆɻʆ-ʂʃʀʄɸʊʀʏɽʉʂʀɽ ʇʆʉʃɽɼʉʊɺʀʗ ʋʉʓʍɸʅʀʗ ɸʈɸʃʔʉʂʆɻʆ 

ʄʆʈʗ ɺ ʎɽʅʊʈɸʃʔʅʆɸɿʀɸʊʉʂʆʄ ʈɽɻʀʆʅɽ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʦʙʱʘʷ ʛʠʜʨʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ, ʚʨʝʤʷ ʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʠʚʝʜʰʠʝ ʢ ʝʛʦ ʦʙʨʘʟʦʚʘʥʠʶ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʝʛʦ 

ʧʦʩʣʝʜʫʶʱʝʡ ʜʝʛʨʘʜʘʮʠʠ, ʧʨʠʚʝʜʰʠʝ ʢ ʝʛʦ ʬʘʢʪʠʯʝʩʢʦʤʫ ʚʳʩʳʭʘʥʠʶ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʛʝʦʣʦʛʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʵʪʦʡ, ʧʦ ʩʫʪʠ ʧʣʘʥʝʪʘʨʥʦʡ, ʢʘʪʘʩʪʨʦʬʳ. ʇʨʠʚʦʜʷʪʩʷ ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ 
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ʜʠʥʘʤʠʢʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʦʪʜʝʣʴʥʳʤ ʧʝʨʠʦʜʘʤ. ʆʙʨʘʱʘʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʦʩʥʦʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʠ ʠʟʲʷʥʳ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʦʩʥʦʚʥʦʤ ʦʩʚʦʝʥʠʷ, ʚʦʜʦʟʘʪʨʘʪʥʦʛʦ ʦʨʦʰʝʥʠʷ ʦʛʨʦʤʥʳʭ ʧʣʦʱʘʜʝʡ 

ʥʦʚʦʦʩʚʦʝʥʥʳʭ ʟʝʤʝʣʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʚʣʘʛʦʣʶʙʠʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨʘ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʭʣʦʧʢʘ-ʩʳʨʮʘ. ʇʨʠ ʵʪʦʤ ʫʜʝʣʝʥʦ ʚʥʠʤʘʥʠʝ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʨʘʣʴʩʢʦʝ ʤʦʨʝ, ɸʤʫʜʘʨʴʷ, ʦʨʦʰʝʥʠʝ, ʧʦʣʠʚʥʘʷ ʚʦʜʘ, ʟʘʩʫʰʣʠʚʳʝ ʟʝʤʣʠ, 

ʫʩrʭʘʥʠʝ, ʠʨʨʠʛʘʮʠʷ, ʵʢʦʣʦʛʠʷ, ʢʣʠʤʘʪ. 

 

CAUSES AND CONSEQUENCES OF ECOLOGICAL CLIMATE DESICCATION OF THE ARAL SEA IN 

CENTRAL ASIA  

This article provides general hydrological and geographical characteristics of the Aral Sea, the time and the 

geological processes that led to its formation. The main reasons for its subsequent degradation, leading to its actual 

drying. We consider the geological and climatic consequences of this, in fact planetary, disaster. We give numerical 

data on the dynamics of this process, the individual periods. Attention is drawn to the main shortcomings and flaws 

of economic activity, mainly the development, vodozatratnogo irrigation of large areas of land novoosvoennyh to 

produce large volumes of moisture-loving industrial crops, mainly of raw cotton. At the same time we paid attention 

to historical materials of the problem. 

Key words: the Aral Sea, the Amu Darya, irrigation, irrigation water, arid land, drying, irrigation, ecology, 

climate. 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: ɸ.ʍ. ʍʘʩʘʥʦʚ ï ʜʦʢʪʦʨ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ 

ʤʠʥʝʨʘʣʦʛʠʠ ʠ ʧʝʪʨʦʛʨʘʬʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 

 

ʀɻʅ ʄʆɼɽʃʀ ɼɽɻʈɸɼɸʎʀʀ ɸʈɸʃʔʉʂʆɻʆ ʄʆʈʗ ʀ ʇʈʆɻʅʆɿ ɺʆɼʅʆ-

ʕʅɽʈɻɽʊʀʏɽʉʂʀʍ ɻɽʆʈʀʉʂʆɺ ʅɸ ʇʃɸʅɽʊɽ ɿɽʄʃʗ 

 

ʐ.ʕ. ʋʩʫʧʘʝʚ 

ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɿʝʤʣʠ, ʛ. ɹʠʰʢʝʢ, 

ʂʳʨʛʳʟʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ  

 

ɺʦʜʘ ʠʛʨʘʝʪ ʦʩʦʙʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʠʪʦ-, ʢʨʠʦ- ʠ ʙʠʦ-ʩʬʝʨ ɿʝʤʣʠ ʦʙʨʘʟʫʷ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ ʞʠʟʥʝʷʪʝʣʴʥʦʩʪʠ ʙʠʦʪʳ ʠ ʨʘʟʫʤʘ. ɻʝʦʛʠʜʨʦʩʬʝʨʘ ɿʝʤʣʠ ʚʝʩʴʤʘ 

ʠʟʤʝʥʯʠʚʘ, ʝʝ ʩʫʙʯʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʢʨʫʛʦʚʦʨʦʪʝ ʠ ʜʚʠʞʝʥʠʠ ʚʦʜʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ʚ ʨʘʟʥʳʭ ʬʘʟʦʚʳʭ ʩʦʩʪʦʷʥʠʷʭ. ɺ ʛʦʣʦʮʝʥʝ ʚʳʜʝʣʷʝʪʩʷ 4 ʵʧʦʭʠ ʠʟʤʝʥʝʥʠʷ 

ʛʣʦʙʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ: 2 ʭʦʣʦʜʥʳʝ ʩ ʤʠʥʠʤʫʤʘʤʠ ʚ 2900 ï 2300 ʠ 330 -125 ʣʝʪ ʥʘʟʘʜ, ʠ 2 

ʪʝʧʣʳʝ ʩ ʮʠʢʣʦʚʳʤʠ ʧʠʢʘʤʠ 5000 ï 3000 ʠ 1000 ï 800 ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ. ʅʘʠʙʦʣʝʝ ʭʦʣʦʜʥʳʝ 

ʵʧʦʭʠ ʧʘʣʝʦ-ʢʣʠʤʘʪʘ ʜʣʠʣʠʩʴ 425 ʣʝʪ 1435 ï 1860 ʛ., ʘ ʪʝʧʣʘʷ 985 ï 1185 ʣʝʪ ʥʘʰʝʡ ʵʨʳ 

(ʧʨʦʜʦʣʞʘʣʦʩʴ 200 ʣʝʪ) [1-5]. 

ʇʦ ɹʫʜʳʢʦ ʄ.ʀ. ʩ 1880 ʦʪʤʝʯʘʣʦʩʴ ʧʦʩʪʝʧʝʥʥʦʝ ʧʦʪʝʧʣʝʥʠʝ ʢʣʠʤʘʪʘ ʩ ʤʘʢʩʠʤʫʤʦʤ 

ʦʢʦʣʦ 1930 ʛ., ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʮʦʤ 19 ʚʝʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʉʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ 

ʧʦʚʳʩʠʣʘʩʴ ʥʘ 0,6 ʛʨʘʜ. ʧʦ ʎʝʣʴʩʠʶ [2].  

ʀʟʤʝʥʯʠʚ ʚʝʩʴʤʘ ʄʠʨʦʚʦʡ ʦʢʝʘʥ, ʛʜʝ ʟʘ 10 ʣʝʪ (ʩ 1995 ʧʦ 2005 ʛ.) ʫʨʦʚʝʥʴ ʚʦʜʳ 

ʧʦʜʥʷʣʩʷ ʥʘ 4 ʩʤ., ʪ.ʝ. ʚ 2 ʨʘʟʘ ʙʳʩʪʨʝʝ ʯʝʤ ʧʦ ʧʨʦʛʥʦʟʫ (2 ʩʤ). ɺ ʟʦʥʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 

ʟʘʪʦʧʣʝʥʠʷ ʤʦʨʝʤ ʥʘ ʚʳʩʦʪʝ ʤʝʥʴʰʝ 88 ʩʤ. ʦʪ ʫʨʦʚʥʷ ʤʦʨʷ ʧʦʩʪʦʷʥʥʦ ʧʨʦʞʠʚʘʝʪ ʦʢʦʣʦ 

100 ʤʣʥ. ʯʝʣ. ʥʘ ɿʝʤʣʝ. ʇʨʠ ʪʘʢʦʤ ʪʝʤʧʝ ʜʠʥʘʤʠʢʠ ʢ ʢʦʥʮʫ 21 ʚʝʢʘ ʧʦʜʲʸʤ ʫʨʦʚʥʷ ʚʦʜʳ 

ʜʦʩʪʠʛʥʝʪ 30-50 ʩʤ, ʯʪʦ ʥʝʩʝʪ ʫʛʨʦʟʫ ʟʘʪʦʧʣʝʥʠʷ ʤʝʣʢʦʚʦʜʥʳʭ ʧʨʠʙʨʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʠ 

ʤʥʦʛʦʥʘʩʝʣʸʥʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ɸʟʠʠ. ʉʣʝʜʩʪʚʠʝʤ ʬʘʢʪʦʨʘ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ 

ʠ ʪʨʘʥʩʛʨʝʩʩʠʠ ʤʦʨʷ ʥʘ ʉʫʰʫ ʷʚʣʷʝʪʩʷ ʜʝʛʨʘʜʘʮʠʷ ʣʝʜʥʠʢʦʚ ʥʘ ʧʣʘʥʝʪʝ. ʂʦʣʠʯʝʩʪʚʦ 

ʧʨʠʨʦʜʥʳʭ ʣʴʜʦʚ ʥʘ ʙʦʣʝʝ 50% ʧʣʦʱʘʜʠ ʉʫʰʠ (72,4 ʤʣʥ. ʢʤ
2
) ʠʤʝʝʪ ʦʙʲʝʤ 30 ʤʣʥ. ʢʤ

3
, 

ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 70% ʦʙʲʝʤʘ ʧʨʝʩʥʳʭ ʚʦʜ, ʢʦʪʦʨʳʡ ʥʘ ʧʣʘʥʝʪʝ ʚʩʝ ʨʝʢʠ ɿʝʤʣʠ ʤʦʛʫʪ 

ʥʘʢʦʧʠʪʴ ʚ ʪʝʯʝʥʠʝ 700 ʣʝʪ. ɻʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ ʚʣʠʷʝʪ ʥʘ ʩʠʣʫ ʚʝʪʨʦʚ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʘʜʢʦʚ ʥʘ ʧʣʘʥʝʪʝ ʠ ʫʚʝʣʠʯʠʪ ʯʘʩʪʦʪʫ ʠ ʤʘʩʰʪʘʙʳ ʛʝʦʨʠʩʢʦʚ (ʰʪʦʨʤʳ, 

ʫʨʘʛʘʥʳ, ʟʘʩʫʭʠ, ʥʘʚʦʜʥʝʥʠʷ. ʉʝʛʦʜʥʷ 2% ʚʩʝʡ ʩʫʰʠ ʩʪʨʘʜʘʶʪ ʦʪ ʟʘʩʫʭʠ, ʘ ʢ 2050 ʛʦʜʫ 

ʟʘʩʫʭʘ ʦʞʠʜʘʝʪʩʷ ʥʘ 10% ʟʝʤʝʣʴ ʤʘʪʝʨʠʢʦʚ [1-3]. 
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ʈʦʩʪ ʩʨʝʜʥʝʡ ʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʘʪʤʦʩʬʝʨʳ ʩʠʣʴʥʝʝ ʯʝʤ ʚ 

ʤʦʨʝ ʜʝʡʩʪʚʫʝʪ ʥʘ ʤʘʪʝʨʠʢʘʭ ʠ ʧʨʠʚʦʜʠʪ ʢ ʩʤʝʱʝʥʠʶ ʟʦʥ ʚ ɸʨʢʪʠʯʝʩʢʠʭ ʠ 

ɸʥʪʘʨʢʪʠʯʝʩʢʠʭ ʰʠʨʦʪʳ. ɻʨʘʥʠʮʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʥʦʛʦʣʝʪʥʝʝ - ʤʝʨʟʣʳʭ ʧʦʨʦʜ 

ʦʪʩʪʫʧʠʪ ʢ ʩʝʚʝʨʫ ʥʘ ʩʦʪʥʠ ʢʠʣʦʤʝʪʨʦʚ. ʊʨʘʥʩʛʨʝʩʩʠʷ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ ʥʘ ʩʫʰʫ 

ʧʨʦʠʩʭʦʜʠʪ ʩʦ ʩʢʦʨʦʩʪʴʶ 3-6 ʤ. ʟʘ ʣʝʪʦ, ʘ ʚʳʩʦʢʦ ʣʴʜʠʩʪʳʝ ʧʦʨʦʜʳ ʜʝʛʨʘʜʠʨʫʶʪ ʚ ʪʝʧʣʳʡ 

ʩʝʟʦʥ ʛʦʜʘ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʦ 20-30 ʤ. ʊʘʡʛʘ ʙʫʜʝʪ ʦʪʩʪʫʧʘʪʴ ʢ ʩʝʚʝʨʫ ʥʘ 500-600 

ʢʠʣʦʤʝʪʨʦʚ ʠ ʩʦʢʨʘʪʠʪʩʷ ʧʦ ʧʣʦʱʘʜʠ ʧʦʯʪʠ ʥʘ ʪʨʝʪʴ [1-3, 5]. 

ʇʦ ʜʘʥʥʳʤ ʄ.ʀ. ʃʴʚʦʚʠʯʘ 2 ʤʣʨʜ. ʯʝʣ. ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ ʥʝ ʦʙʝʩʧʝʯʝʥʳ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ. ɼʦ 70% ʚʦʜʳ ʚ ʄʠʨʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʫʞʜʳ [1].. 

ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʚʝʩʴʤʘ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʠʟʤʝʥʝʥʠʷʤ ʢʣʠʤʘʪʘ, ʦʙʣʘʜʘʶʪ 

ʨʘʟʨʫʰʠʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʚʳʩʪʫʧʘʶʪ ʚ ʨʘʟʥʦʡ ʘʤʧʣʫʘ: 1. ʠʩʪʦʱʝʥʠʠ; 2. ʠʟʙʳʪʢʝ; 3. 

ʟʘʛʨʷʟʥʝʥʠʠ; 4. ʛʝʦʨʠʩʢʘʭ ʚʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ: ʮʫʥʘʤʠ, ʩʝʣʠ, ʧʘʚʦʜʢʠ, ʧʨʦʨʳʚʳ ʧʣʦʪʠʥ 

ʛʦʨʥʳʭ ʦʟʝʨ, ʣʘʚʠʥʳ, ʦʙʨʫʰʝʥʠʷ ʠ ʧʫʣʴʩʘʮʠʠ ʣʝʜʥʠʢʦʚ. ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʦʪʣʠʯʘʶʪʩʷ 

ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ: 1. 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ, 2. ʧʠʪʴʝʚʳʝ; 3. ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ, 4. ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ. 5. 

ʩʫʜʦʭʦʜʥʳʝ; 6. ʨʳʙʦʣʦʚʥʳʝ; 7. ʧʨʦʤʳʰʣʝʥʥʳʝ; 8.ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʝ. 

ɺʦʜʘ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʉʫʰʠ ʩʦʩʪʦʠʪ ʠʟ ʨʘʟʥʳʭ ʬʘʟʦʚʳʭ 

ʩʦʩʪʦʷʥʠʡ ʠ ʠʭ ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʝ ʚʩʝʛʜʘ ʧʨʠʛʦʜʥʳ ʜʣʷ ʧʠʪʴʝʚʳʭ ʮʝʣʝʡ. ʅʘ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʥʫʞʜʳ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʜʦ 8% ʤʠʨʦʚʦʛʦ ʨʘʩʭʦʜʦʚʘʥʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ. ʅʘʩʝʣʝʥʠʝ ɿʝʤʣʠ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ 10 ʤʣʨʜ. ʯʝʣ., ʙʫʜʝʪ ʧʦʪʨʝʙʣʷʪʴ 

ʚʦʜʫ ʚ 10 ʨʘʟ ʤʝʥʴʰʝ ʨʘʩʭʦʜʦʚʘʥʠʷ ʚʦʜʳ ʥʘ ʦʨʦʰʝʥʠʝ. ɺʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʧʦ ʩʪʨʘʥʘʤ ʩʚʝʪʘ 

ʩʦʩʪʘʚʣʷʝʪ: ɸʟʠʷ- 56%, ʉʝʚʝʨʥʘʷ ɸʤʝʨʠʢʘ-19.4%, ɽʚʨʦʧʘ-18,2% ɸʬʨʠʢʘ-3,1%, ʖʞʥʘʷ 

ɸʤʝʨʠʢʘ-2,1%, ɸʚʩʪʨʘʣʠʷ ʠ ʆʢʝʘʥʠʷ-1,2%. ʉʫʤʤʘʨʥʦʝ ʙʝʟʚʦʟʚʨʘʪʥʦʝ ʨʘʩʭʦʜʦʚʘʥʠʝ ʚʦʜʳ 

ʩʦʩʪʘʚʣʷʝʪ 2520 ʢʤ
3
/ʚ ʛʦʜ. ɺ ʂʠʪʘʝ ʥʝʭʚʘʪʢʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʚ 2000 ʛʦʜʫ ʩʦʩʪʘʚʣʷʣʘ 379 

ʤʣʥ.ʯʝʣ., ʘ ʚ 2009 ʛʦʜʫ ʫʤʝʥʴʰʠʣʦʩʴ ʜʦ ʙʦʣʝʝ 200 ʤʣʥ. ʯʝʣ. ɿʘʪʨʘʪʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ 160 ʤʣʥ. ʯʝʣ. ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʚ ʂʠʪʘʝ ʩʦʩʪʘʚʠʣʦ 6 ʤʣʨʜ. ʜʦʣʣ. ʉʐɸ. 

ʅʘ ʦʙʝʩʧʝʯʝʥʠʝ 1 ʯʝʣ. ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ ʟʘʪʨʘʯʝʥʦ 37,5 ʜʦʣʣ. ʉʐɸ. ɺ ʂʳʨʛʳʟʩʪʘʥʝ ʙʦʣʝʝ 1 

ʪʳʩ. ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʥʝ ʦʙʝʩʧʝʯʝʥʦ ʦʪʚʝʯʘʶʱʠʭ ʩʪʘʥʜʘʨʪʘʤ ʧʠʪʴʝʚʦʡ ʚʦʜʳ [1-3, 5]. 

ʅʘ ʩʦʩʪʘʚʣʝʥʥʦʡ ʀɻʅ ʤʦʜʝʣʠ (ʨʠʩ. 1) ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʠʢ ʠʭ ʨʘʟʤʝʱʝʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 37-38 ʛʨʘʜ. ʩ. ʰ., ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʨʝʩʫʨʩʥʦ-ʚʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ. ʇʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʝʦʥʦʤʦʚ ɸʕʉ ʥʘʭʦʜʷʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʜʝʬʠʮʠʪʘ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ 48-50 ʛʨʘʜ. ʩ. ʰ.  

ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ ʀɻʅ ʤʦʜʝʣʠ ʛʝʦʥʦʤʦʚ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ 

ʠʩʧʘʨʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ ʦ ʠʤʝʶʱʠʭʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ 

ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʟʝʤʝʣʴʥʳʭ ʧʨʦʙʣʝʤ ʥʘ ʰʠʨʦʪʘʭ ʦʪ 23 ʜʦ 40 ʛʨʘʜ. ʩ. ʰ. ɺ ʧʨʝʜʝʣʘʭ 

23-26 ʛʨʘʜ. ʩ.ʰ. ʛʝʦʥʦʤʳ ʠʤʝʶʪ ʤʠʥʠʤʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʠʩʧʘʨʷʝʤʦʩʪʠ ʥʘ ʬʦʥʝ ʨʦʩʪʘ 

ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʘʜʘʶʱʠʭ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ʅʘ ʀɻʅ ʤʦʜʝʣʠ ʩʝʚʝʨʦ-ʧʦʣʫʰʘʨʥʳʡ 

ʤʠʥʠʤʘʣʴʥʳʡ ʧʠʢ ʛʝʦʥʦʤʘ ʠʩʧʘʨʷʝʤʦʩʪʠ, ʪʝʩʥʦ ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʩ ʧʝʨʝʩʝʯʝʥʠʝʤ ʛʝʦʥʦʤʦʚ 

ʘʢʚʘʪʦʨʠʘʣʴʥʦʩʪʠ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʩʪʠ ʧʣʘʥʝʪʳ ɿʝʤʣʷ. ʀɻʅ-ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʣʘʥʝʪʘʨʥʦʡ 

ʦʮʝʥʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʠ ʨʘʩʰʠʨʠʪʴ ʨʝʛʠʦʥʳ 

ʠʤʝʶʱʠʝ ʧʝʨʩʧʝʢʪʠʚʫ ʚʦʜʦ-ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. ʅʘ ʀɻʅ ʤʦʜʝʣʠ ʚʠʜʥʦ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ 25-40 

ʛʨʘʜ. ʩ. ʰ. ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʜʦ 0,5% ʦʪ ʧʣʦʱʘʜʠ ʩʫʰʠ ʣʝʜʥʠʢʦʚ ʠ ʜʦ 1,7% ʦʪ ʧʣʦʱʘʜʠ ʩʫʰʠ 

ʧʦʜʟʝʤʥʳʭ ʣʴʜʦʚ (ʨʠʩ.1).  
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ʈʠʩ. 1. ʀɻʅ ʤʦʜʝʣʴ ʧʦ-ʰʠʨʦʪʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʝʦʥʦʤʦʚ ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ɸʕʉ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʥʘ ʧʣʘʥʝʪʝ ɿʝʤʣʷ ʠ ʝʝ ʩʫʙʯʘʩʪʷʭ 

 

ʅʘ ʀɻʅ ʤʦʜʝʣʠ (ʈʠʩ.1) ʚ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ 23 ʛʨʘʜ. 

ʜʦ 47 ʛʨʘʜ. ʩ. ʰ. ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʧʦ ʟʥʘʢʘʤ ʧʠʢʠ ʛʝʦʥʦʤʦʚ ʧʣʦʱʘʜʝʡ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʳʧʘʜʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ 15-24 ʛʨʘʜ. ʩ.ʰ. ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʠʩʧʘʨʝʥʠʷ 27-28 ʛʨʘʜ. ʩ.ʰ., ʛʨʘʥʠʮʳ ʢʦʪʦʨʳʭ ʚ ʩʚʷʟʠ ʩ ʛʣʦʙʘʣʴʥʳʤ ʧʦʪʝʧʣʝʥʠʝʤ ʢʣʠʤʘʪʘ 

ʙʫʜʫʪ ʠʟʤʝʥʷʪʴʩʷ ʠ ʚʣʠʷʪʴ ʥʘ ʨʦʩʪ ʛʝʦʨʠʩʢʦʚ ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ɺ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ (ʎɸ) ʧʨʦʞʠʚʘʝʪ ʜʦ 3 ʤʣʨʜ. ʯʝʣ. ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ ʥʘ ʧʣʦʱʘʜʠ 

20 ʤʣʥ.ʢʤ
2
 ʚ 21 ʩʪʨʘʥʘʭ. ɺ ʧʨʝʜʝʣʘʭ 5 ʛʦʩʫʜʘʨʩʪʚ ʉʨʝʜʥʝʡ ɸʟʠʠ ʥʘ ʧʣʦʱʘʜʠ 4 ʤʣʥ.ʢʤ

2 

ʢʦʪʦʨʘʷ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʦʣʴʰʝ ʧʦ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥ-ʯʣʝʥʦʚ ɽʚʨʦ-ʉʦʶʟʘ, ʚ 

ʫʩʣʦʚʠʷʭ ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʛʝʦʨʠʩʢʦʚ ʧʨʦʞʠʚʘʝʪ ʙʦʣʝʝ 55 ʤʣʥ. ʯʝʣ. ɿʜʝʩʴ 

ʝʞʝʛʦʜʥʳʡ ʚʦʜʦʟʘʙʦʨ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ % ʦʪ ʠʤʝʶʱʠʭʩʷ ʟʘʧʘʩʦʚ 

ʩʦʩʪʘʚʣʷʶʪ ʧʦ ʙʘʩʩʝʡʥʫ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʜʣʷ: ʋʟʙʝʢʠʩʪʘʥʘ-100%, ʊʫʨʢʤʝʥʠʩʪʘʥʘ-85%, 

ʂʳʨʛʳʟʩʪʘʥʘ-40%, ʂʘʟʘʭʩʪʘʥʘ-23%, ʊʘʜʞʠʢʠʩʪʘʥʘ-20%. ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦ 

ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʶ ʩʪʨʘʥ-ʯʣʝʥʦʚ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ 

ɺʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʪʦʣʴʢʦ 2-ʫʭ ʛʦʨʥʳʭ ʩʪʨʘʥ ʂʳʨʛʳʟʩʪʘʥʘ ʠ 

ʊʘʜʞʠʢʠʩʪʘʥʘ ʩʦʩʪʘʚʣʷʶʪ 554 ʤʣʨʜ. ʢɺʪ.ʯ. ʇʨʠ ʦʙʲʝʤʝ ʩʪʦʢʘ ʧʨʝʩʥʦʡ ʚʦʜʳ ʧʦ ʙʘʩʩʝʡʥʘʤ 

ʨ. ʉʳʨʜʘʨʴʷ ʠ ɸʤʫʜʘʨʴʷ 150 ʢʤ
3
/ʛʦʜ, ʜʦ 90% ʚʦʜʳ ʠʩʧʦʣʴʟʫʶʪ ʥʘ ʦʨʦʰʝʥʠʝ ʟʝʤʝʣʴ, ʘ 10% 

ʥʘ ʥʫʞʜʳ ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʪ ʚʦʟʜʝʡʩʪʚʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ 

ʨʝʟʢʦ ʫʚʝʣʠʯʠʣʠʩʴ ʟʦʥʳ ʟʘʩʫʭʠ, ʧʨʦʠʩʭʦʜʠʪ ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ 10-30% [3-4]. 

ʀʥʞʝʥʝʨʥʘʷ ʠ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʚʳʟʚʘʣʘ ʜʝʛʨʘʜʘʮʠʶ ɸʨʘʣʴʩʢʦʛʦ 

ʤʦʨʷ ʩʦʧʨʷʞʝʥʥʦʝ ʩ ʛʣʦʙʘʣʴʥʳʤ ʧʦʪʝʧʣʝʥʠʝʤ ʢʣʠʤʘʪʘ. ʊʨʘʛʝʜʠʷ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ, 

ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ, ʟʜʦʨʦʚʴʝ ʠ ʛʝʥʦʬʦʥʜ ʣʶʜʝʡ. ʆʙʣʘʩʪʴ 

ʢʨʠʟʠʩʘ ʦʭʚʘʪʳʚʘʝʪ ʇʨʠʘʨʘʣʴʝ ʠ ʯʘʩʪʠ ʩʪʨʘʥ: ʊʫʨʢʤʝʥʠʩʪʘʥ, ʂʘʟʘʭʩʪʘʥʘ ʠ ʋʟʙʝʢʠʩʪʘʥʘ, ʘ 

ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʣʝʜʥʠʢʠ ʠ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʊʘʜʞʠʢʠʩʪʘʥʘ ʠ ʂʳʨʛʳʟʩʪʘʥʘ. ɸʨʘʣʴʩʢʘʷ 
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ʢʘʪʘʩʪʨʦʬʘ ʚʳʟʚʘʣʘ ʛʝʦʨʠʩʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʟʘʛʨʷʟʥʝʥʠʝʤ 1. ʘʪʤʦʩʬʝʨʳ, 2. 

ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʠ 3. ʧʦʯʚʳ. ʇʣʦʱʘʜʴ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʩʦʢʨʘʪʠʣʘʩʴ ʚ 7 ʨʘʟ ʩ 65 ʜʦ 9 

ʪʳʩ.ʢʤ
2
. ʫʨʦʚʝʥʴ ʚʦʜʳ ʧʦʥʠʟʠʣʩʷ ʥʘ 26 ʤ., ʘ ʙʝʨʝʛʘ ʦʪʩʪʫʧʠʣʠ ʥʘ 100-120 ʢʤ. 

ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʳ ʚʳʨʦʩʣʘ ʩ 10 ʜʦ 120 ʛ/ʣ, ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʜʦ 280 ʛ/ʣ. ɼʦ ʜʝʛʨʘʜʘʮʠʠ 

ɸʨʘʣʴʩʢʦʝ ʤʦʨʝ ʠʤʝʣʘ ʦʙʲʝʤ ʚʦʜʳ 1062 ʢʤ
3
., ʚ 1989 ʛ. ʩʥʠʟʠʣʘʩʴ ʚ 3 ʨʘʟʘ ʜʦ 354 ʢʤ

3
. ʀʟ 

ʜʥʘ ʚʳʩʦʭʰʝʡ ʯʘʩʪʠ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʧʣʦʱʘʜʴʶ ʙʦʣʝʝ 36 ʪʳʩ. ʢʤ
2
 ʚ ʦʢʨʫʞʘʶʱʠʝ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʛʦʨʥʳʝ ʟʦʥʳ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʝʞʝʛʦʜʥʦ ʚʳʥʦʩʠʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

ʜʝʩʷʪʢʦʚ ʠ ʩʦʪʝʥ ʢʠʣʦʤʝʪʨʦʚ ʜʦ 100 ʤʣʥ. ʪ. ʪʦʢʩʠʯʥʳʭ ʩʦʣʝʡ ʠ ʧʳʣʝʚʳʭ ʯʘʩʪʠʮ, ʢʦʪʦʨʳʝ 

ʫʩʢʦʨʷʶʪ ʪʘʷʥʠʝ ʠ ʠʭ ʜʝʛʨʘʜʘʮʠʶ ʣʝʜʥʠʢʦʚ. ɺʦ ʚʨʝʤʷ ʫʨʘʛʘʥʦʚ ʩʦʣʝʝ ʧʝʩʯʘʥʘʷ ʩʤʝʩʴ 

ʧʦʩʪʫʧʘʝʪ ʚ ʘʪʤʦʩʬʝʨʫ ʠ ʨʘʟʥʦʩʠʪʩʷ ʚ ʨʘʜʠʫʩʝ 500 ʢʤ ʠ ʙʦʣʴʰʝ, ʟʘʛʨʷʟʥʷʷ ʚʦʟʜʫʭ ʠ 

ʟʘʩʘʣʠʚʘʷ ʟʝʤʣʠ ʠ ʣʝʜʥʠʢʠ. ɸʨʘʣʴʩʢʘʷ ʧʳʣʴ ʥʘʡʜʝʥʘ ʚ ɸʨʢʪʠʢʝ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʚ ɸʨʘʣʴʩʢʦʤ ʤʦʨʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ: ʥʝʬʪʷʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʬʝʥʦʣʳ, 

ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʝ ʧʝʩʪʠʮʠʜʳ (ɺ-58, 

ʤʝʪʘʬʦʩ, ʢʦʨʦʪʘʥ, ʙʫʪʠʬʦʩ, ʛʝʢʩʘʭʣʦʨʘʥ, ʣʠʥʜʘʥ, ɼɼʊ, ɼɼɽ ʠ ʜʨ.), ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, 

ʚʳʩʦʢʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ. ʀʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʘ ɸʨʘʣʴʩʢʠʡ ʢʨʠʟʠʩ ʠʟʲʷʣ 

ʙʦʣʝʝ 2 ʤʣʥ. ʛʘ ʨʘʥʝʝ ʧʣʦʜʦʨʦʜʥʳʭ ʟʝʤʝʣʴ, ʧʦʜʥʷʪʠʝʤ ʋɻɺ ʠ ʧʦʜʪʦʧʣʝʥʠʝʤ, 

ʟʘʙʦʣʘʯʠʚʘʥʠʝʤ, ʚʪʦʨʠʯʥʳʤ ʟʘʩʦʣʝʥʠʝʤ, ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʦʣʦʥʯʘʢʦʚ [3-5]. 

ʀʟ-ʟʘ ʘʨʠʜʠʟʘʮʠʠ ʢʣʠʤʘʪʘ ʇʨʠʘʨʘʣʴʷ ʪʝʧʣʦʚʳʤʠ ʥʘʛʨʫʟʢʘʤʠ ʚ ʨʝʛʠʦʥʝ ʧʦʚʳʩʠʣʘʩʴ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʘ 1-1,5Áʉ, ʯʠʩʣʦ ʜʥʝʡ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 40Áʉ 

ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 10-12 ʜʥʝʡ, ʠʥʦʛʜʘ ʜʦʭʦʜʠʪ ʜʦ 49Áʉ. 

ɿʘ ʧʦʩʣʝʜʥʶʶ ʪʳʩʷʯʫ ʣʝʪ ɸʨʘʣ ʧʝʨʝʩʳʭʘʣ ʤʠʥʠʤʫʤ ʪʨʠʞʜʳ ʚ ʍ, ʍɯV ʠ ʍʍ ʚʝʢʘʭ 

ʚʩʣʝʜʩʪʚʠʝ ʧʦʜʟʝʤʥʦʛʦ ʧʝʨʝʪʦʢʘ ʩʪʦʢʘ ʨ. ɸʨʘʣʘ ʚ ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ ʧʝʨʝʧʘʜ ʚʳʩʦʪ ʤʝʞʜʫ 

ʤʦʨʷʤʠ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 80 ʤ. ɸʨʘʣʴʩʢʦʝ ʤʦʨʝ ʜʦ ʢʨʠʟʠʩʘ, ʠʛʨʘʣʦ ʨʦʣʴ ʧʨʠʨʦʜʥʦʛʦ 

ʢʣʠʤʘʪʦʦʙʨʘʟʫʶʱʝʛʦ ʙʘʨʴʝʨʘ, ʥʘ ʧʫʪʠ ʚʪʦʨʛʘʶʱʠʭʩʷ ʚ ʎɸ ʭʦʣʦʜʥʳʭ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʠ 

ʚʝʪʨʦʚ ʩ ʩʝʚʝʨʘ ʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʫʶʱʠʭ ʛʦʨʷʯʠʭ ʚʝʪʨʦʚ ʩ ʶʛʘ, ʠ ʪʝʧʝʨʴ ʫʪʨʘʪʠʣʦ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʤʷʛʯʘʪʴ ʢʣʠʤʘʪ, ʦʙʨʘʟʦʚʳʚʘʪʴ ʦʛʨʦʤʥʳʝ ʤʘʩʩʳ ʦʙʣʘʢʦʚ ʠʟ ʠʩʧʘʨʷʶʱʝʛʦʩʷ 

ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ ʚʦʜʷʥʦʛʦ ʧʘʨʘ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʪʴ ʙʘʣʘʥʩ ʚʳʧʘʜʝʥʠʷ ʩʥʝʛʘ ʚ 

ʛʦʨʘʭ ʢʦʪʦʨʳʝ ʚʦʟʦʙʥʦʚʣʷʶʪ ʟʘʧʘʩʳ ʣʝʜʥʠʢʦʚ [3, 5]. 

ɺʦʜʘ ʚ ʎɸ ʪʘʢʞʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʠ ɻʕʉ, ʦʙʱʠʡ ʦʙʲʝʤ ʢʦʪʦʨʳʭ 

ʩʦʩʪʘʚʣʷʝʪ 105 ʢʤ
3
, ʚ ʪ.ʯ. 92 ʢʤ

3
 ʠʜʝʪ ʥʘ ʦʨʦʰʝʥʠʝ (29,5ïʚ ʙʘʩʩʝʡʥʝ ʨ. ʉʳʨʜʘʨʴʠ, 57,5ïʨ. 

ɸʤʫʜʘʨʴʠ, 5ïʙʝʩʩʪʦʯʥʳʭ ʨʝʢ) [5]. 

ʇʨʠ ʥʘʢʦʧʣʝʥʠʠ ʚʦʜʳ ʛʦʨʥʳʭ ʨʝʢ ʊʘʜʞʠʢʠʩʪʘʥʘ ʠ ʂʳʨʛʳʟʩʪʘʥʘ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʠ 

ɻʕʉ ʚ ʤʝʞʩʝʟʦʥʥʳʡ ʧʝʨʠʦʜ, ʧʦʚʳʰʘʝʪʩʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʦʧʘʩʥʦʩʪʴ ʠ ʫʛʨʦʟʘ ʧʨʦʨʳʚʘ 

ʧʣʦʪʠʥ. ʉʪʨʦʠʪʝʣʴʩʪʚʫ ʥʦʚʳʭ ʢʨʫʧʥʳʭ ɻʕʉ ʠ ʠʭ ʧʣʦʪʠʥ ʈʦʛʫʥʩʢʦʡ ɻʕʉ (ʊʘʜʞʠʢʠʩʪʘʥ) ʩ 

ʚʳʩʦʪʦʡ ʧʣʦʪʠʥʳ ʚ 350 ʤʝʪʨʦʚ ʚ ʚʝʨʭʦʚʴʷʭ ɸʤʫʜʘʨʴʠ ʠ ʂʘʤʙʘʨʘʪʠʥʩʢʦʡ ɻʕʉ-

1(ʂʳʨʛʳʟʩʪʘʥ) ʚʳʩʦʪʦʡ 275 ʤʝʪʨʦʚ ʚ ʚʝʨʭʦʚʴʷʭ ʉʳʨʜʘʨʴʠ, ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʠ ʠʨʨʠʛʘʮʠʦʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʩʪʨʘʥ ʎɸ. ʇʨʠ ʵʪʦʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʣʷ 

ʥʘʜʣʝʞʘʱʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʣʦʪʠʥ ɻʕʉ, ʤʦʥʠʪʦʨʠʥʛʘ ʠʭ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ ʥʠʞʝ 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʩʪʨʘʥʘʤ ʠʩʧʦʣʴʟʫʶʱʠʤ ʥʘʢʦʧʣʝʥʥʳʝ ʦʙʲʝʤʳ ʚʦʜʳ ʚ ʠʨʨʠʛʘʮʠʦʥʥʳʭ 

ʮʝʣʷʭ, ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʩʨʝʜʩʪʚʘ ʥʘ ʙʝʟʦʧʘʩʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ. ʇʨʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʠ ɻʕʉ ʩʣʝʜʫʝʪ ʧʦʜ ʤʦʥʦʧʦʣʠʶ ʛʦʩʫʜʘʨʩʪʚʘ ʩʦʟʜʘʚʘʪʴ 

ʮʝʭʘ ʧʦ ʙʫʪʠʣʠʨʦʚʘʥʠʶ ʠ ʝʞʝʛʦʜʥʦ ʧʦʩʪʘʚʣʷʪʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʩʪʨʘʥʘʤ ʧʠʪʴʝʚʫʶ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʫʶ ʚʦʜʫ, ʘ ʧʦʣʫʯʝʥʥʫʶ ʝʞʝʛʦʜʥʦ ʧʨʠʙʳʣʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʣʦʪʠʥ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʛʝʦʨʠʩʢʦʚ ʥʝʩʫʱʠʭ ʫʛʨʦʟʫ ɻʕʉ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʦʙʤʝʣʝʥʠʷ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ (ʈʠʩ.2-ɸ) ʠ 

ʩʦʩʪʘʚʣʝʥʥʘʷ ʥʘ ʝʝ ʦʩʥʦʚʝ ʀɻʅ ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦʨʠʩʢʦʚ (ʈʠʩ.2-ɹ). 

ʅʘ ʀɻʅ ʤʦʜʝʣʠ ʜʝʛʨʘʜʘʮʠʠ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʚʠʜʥʦ, ʯʪʦ ʛʝʦʥʦʤʳ ʦʙʤʝʣʝʥʥʦʩʪʠ ʧʦ 

ʪʝʤʧʘʤ ʜʝʛʨʘʜʘʮʠʠ ʧʦ ʠʭ ʧʣʦʱʘʜʠ ʫʤʝʥʴʰʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʣʝʜʫʶʱʠʤʠ ʮʚʝʪʘʤʠ: 

1957 ʛ.-ʩʠʥʠʡ, 1993 ʛ. - ʞʝʣʪʳʡ, 2000 ʛ. ï ʬʠʦʣʝʪʦʚʳʡ. 
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ɸ  ɹ. 
ʈʠʩ. 2. ʀɻʅ ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦʨʠʩʢʦʚ ʦʪ ʜʝʛʨʘʜʘʮʠʠ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ 

 

ɺ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦ ʫʩʪʦʡʯʠʚʳʤʠ ʦʪ ʜʘʣʴʥʝʡʰʝʛʦ 

ʦʙʤʝʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʫʩʣʦʚʠʷ ʥʘ 44 ʛʨʘʜ. 20 ʤʠʥ. ʩ.ʰ. ɼʝʛʨʘʜʘʮʠʷ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʠʤʝʣʠ 

ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʩ ʥʘʧʨʘʚʣʝʥʠʡ ʶʛʘ ʠ ʚʦʩʪʦʢʘ ʯʝʤ ʩ ʩʝʚʝʨʥʦʡ ʠ ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʳ ʩ 

1957 ʛʦʜʘ ʧʦ 1993 ʛ. ɿʘʪʝʤ ʩ 1993 ʧʦ 2000 ʛʛ. ʪʝʤʧʳ ʜʝʛʨʘʜʘʮʠʠ ʩ ʶʛʘ ʠ ʩʝʚʝʨʘ 

ʟʘʤʝʜʣʠʣʠʩʴ ʠ ʙʳʣʠ ʚʳʩʦʢʠ ʩʦ ʩʪʦʨʦʥʳ ʚʦʩʪʦʢʘ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʨʠʩʫʥʢʘ 2 ʩ ʧʣʘʥʝʪʘʨʥʦʡ 

ʀɻʅ ʤʦʜʝʣʴʶ (ʈʠʩ.1.) ʚʠʜʥʦ, ʯʪʦ ʥʘ ʜʘʥʥʦʡ ʰʠʨʦʪʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʜʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ ʥʠʟʢʦʝ, ʘ ʠʩʧʘʨʝʥʠʝ ʠʤʝʝʪ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ. 

ʇʫʩʪʳʥʠ ʨʝʛʠʦʥʘ ʎɸ ʝʞʝʛʦʜʥʦ ʥʘʩʪʫʧʘʶʪ ʥʘ ʠʩʧʦʣʴʟʫʝʤʳʝ ʟʝʤʝʣʴʥʳʝ ʫʛʦʜʴʷ, 

ʧʨʝʚʨʘʱʘʷ ʠʭ ʚ ʦʧʫʩʪʳʥʝʥʥʳʝ ʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʝ ʟʝʤʣʠ. ɼʝʛʨʘʜʘʮʠʷ ʟʝʤʝʣʴ ʧʨʦʠʩʭʦʜʠʪ 

ʥʝ ʪʦʣʴʢʦ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʜʠʥʘʤʠʯʥʳʭ ʛʨʘʥʠʮ ʧʫʩʪʳʥʴ ʠ ʧʦʣʫʧʫʩʪʳʥʴ, ʘ ʪʘʢʞʝ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʩʘʤʠʭ ʚʳʩʦʢʠʭ ʛʦʨ ʠ ʠʭ ʩʢʣʦʥʦʚ.  

ɺʣʠʷʥʠʝ ɸʨʘʣʴʩʢʦʛʦ ʢʨʠʟʠʩʘ ʥʘ ʜʝʛʨʘʜʘʮʠʶ ʣʝʜʥʠʢʦʚ ʛʦʨʥʳʭ ʩʪʨʘʥ ʦʯʝʚʠʜʥʦ. ʊʘʢ, 

ʣʝʜʥʠʢ ʕʥʠʣʯʝʢ ʩ ʜʣʠʥʥʦʡ ʜʦ 60,5 ʢʤ. ʠʤʝʶʱʠʡ ʧʣʦʱʘʜʴ 847,4 ʢʤ
2
. ʧʦʜʚʝʨʞʝʥ 

ʜʝʛʨʘʜʘʮʠʠ. ʇʦʚʪʦʨʥʳʝ ʠʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʙʲʝʤ ʣʝʜʥʠʢʦʚ ʚ ʦʙʣʘʩʪʠ ʘʙʣʷʮʠʠ 

ʫʤʝʥʴʰʘʣʠʩʴ ʚ ʪʝʯʝʥʠʠ 3 ʣʝʪ ʜʦ 1,5-2,0 ʤʤ., ʘ ʣʠʥʝʡʥʦʝ ʦʪʩʪʫʧʘʥʠʝ ʩʦʩʪʘʚʠʣʠ ʣʝʜʥʠʢʘ 

ɸʢʩʫʫ ʦʪ 25 ʤ., ʣʝʜʥʠʢ ɼʘʚʳʜʦʚʘïʤʘʩʩʠʚ ɸʢ-ʐʳʡʨʘʢ ʜʦ 100 ʤʤ., ʷʟʳʢ ʣʝʜʥʠʢʘ ʉʝʚʝʨʥʳʡ 

ʕʥʠʣʯʝʢ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʉʘʨʳ-ɼʞʘʟ ʟʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʩʦʢʨʘʪʠʣʩʷ ʥʘ 8 ʢʤ (7). 

ʉ 40-ʭ ʛʦʜʦʚ 20 ʚʝʢʘ ʠ, ʜʦ ʥʘʯʘʣʘ 21 ʚʝʢʘ ʩʨʝʜʥʠʝ ʩʢʦʨʦʩʪʠ ʦʪʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʦʚ 

ʊʷʥʴ-ʐʘʥʷ ʩʦʩʪʘʚʠʣʠ ʜʣʷ: ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʜʦ 5,4 -6,0 ʤ/ʛʦʜ, ɺʥʫʪʨʝʥʥʝʛʦ 

ʊʷʥʴ-ʐʘʥʷ ʜʦ 7,7 ʤ/ʛʦʜ, ɿʘʧʘʜʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʜʦ 4,5 -6,0 ʤ/ʛʦʜ, ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ 

ʜʦ 8,3ï9,5 ʤ/ʛʦʜ ʠ, ʜʣʷ ʜʝʥʜʨʠʪʦʚʳʭ ʣʝʜʥʠʢʦʚ ʜʦ 10-17ʤ/ʛʦʜ. ʂ ʩʝʨʝʜʠʥʝ 1970 ʛʦʜʦʚ 

ʪʝʤʧʳ ʦʪʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʦʚ ʟʘʤʝʜʣʠʣʠʩʴ. ʄʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʦ ʜʝʛʨʘʜʠʨʫʶʪ ʣʝʜʥʠʢʠ 

ʩʢʣʦʥʦʚ ʩʦ ʩʢʦʨʦʩʪʴʶ ʥʘ 10-20% ʙʳʩʪʨʝʝ, ʯʝʤ ʣʝʜʥʠʢʠ ʜʦʣʠʥʥʦʛʦ ʪʠʧʘ. ʀʟ-ʟʘ ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʱʝʥʠʝ ʛʨʘʥʠʮ ʣʘʥʜʰʘʬʪʦʚ: ʘʣʴʧʠʡʩʢʦʡ, ʩʫʙʘʣʴʡʩʢʦʡ 

ʠ ʣʝʩʦ ʣʫʛʦʚʦʡ-ʩʪʝʧʥʦʡ ʟʦʥ ʥʘ 150-200 ʤ. ʚʚʝʨʭ ʧʦ ʨʝʣʴʝʬʫ ʛʦʨ. ɺ 21 ʚʝʢʝ ʚ ʂʳʨʛʳʟʩʪʘʥʝ 

ʨʦʩʪ ʛʦʜʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʩʦʩʪʘʚʠʪ ʥʘ 1,3ï1,7 ʛʨʘʜ. ʧʦ ʎʝʣʴʩʠʶ ʢ 2050 ʛʦʜʫ, ʠ ʥʘ 2,5ï3,0 

ʛʨʘʜ. ʧʦ ʎʝʣʴʩʠʶ ʢ 2100 ʛ., ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʜʘʶʱʠʭ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚʦʟʨʘʩʪʝʪ ʥʘ 5-

7 ʠ 10- 15%.  

ʇʨʦʠʟʦʡʜʫʪ ʠʟʤʝʥʝʥʠʷ ʵʢʦʩʠʩʪʝʤ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʩʤʝʱʝʥʠʝ ʪʝʧʣʦʚʳʭ 

ʧʦʷʩʦʚ ʦʪ 200 ʜʦ 600 ʤ. ʚʚʝʨʭ ʧʦ ʚʳʩʦʪʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ, ʧʦʷʚʷʪʩʷ ʦʧʫʩʪʳʥʝʥʥʳʝ ʟʝʤʣʠ ʥʘ 

ʧʝʨʠʬʝʨʠʠ ʛʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ[4, 5]. 

ɺʳʚʦʜʳ. 

1. ɸʨʘʣʴʩʢʠʡ ʢʨʠʟʠʩ ʚʳʟʚʘʣ ʨʦʩʪ ʛʝʦʨʠʩʢʦʚ, ʜʝʛʨʘʜʘʮʠʶ ʣʝʜʥʠʢʦʚ ʠ ʦʧʫʩʪʳʥʠʚʘʥʠʝ 

ʟʝʤʝʣʴ ʠ ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ ʥʘʟʝʤʥʳʭ ʠ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʩʝʪʝʡ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʘʢʚʘʪʦʨʠʝʡ 

ʤʦʨʷ ʠ ʦʢʨʫʞʘʶʱʠʤʠ ʛʦʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 
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2. ɼʣʷ ʧʨʦʛʥʦʟʘ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʛʝʦʨʠʩʢʦʚ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʙʫʨʝʥʠʝ ʩ ʦʪʙʦʨʦʤ ʢʝʨʥʘ ʠʟ ʣʝʜʥʠʢʦʚʳʭ ʤʘʩʩʠʚʦʚ, ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʢʨʫʧʥʳʭ ʦʟʝʨ, ʧʘʣʝʦ-ʧʦʯʚ ʠʟ ʣʝʩʩʦʚʳʭ ʪʦʣʱ. 

3. ʀɻʅ ʧʣʘʥʝʪʘʨʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʥʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʪʠʧʠʟʘʮʠʠ 

ʠ ʧʨʦʛʥʦʟʘ ʛʝʦʨʠʩʢʦʚ ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. 
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GN DEGRADATION MODELS ARAL SEA AND PREDICTION O F WATER AND ENERGY 

GEOHAZARTS ON PLANET EARTH  

The paper presents the factors leading to the geo-ecological catastrophe for the Aral Sea basin and the 

forecast models GII water and energy geohazards on the planet Earth. 

Key words: degradation of the Aral Sea, the model factors typing, engineering geonomy, forecast processes. 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ: ʐ.ʕ. ʋʩʫʧʘʝʚ ï ʜʦʢʪʦʨ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ 

ʩʦʪʨʫʜʥʠʢ ʎɸʀʀɿ. ʊʝʣʝʬʦʥ: +996 312556363 (222); 0 555 88803. E-mail: sh.usupaev@caiag.kg 

 

 

ɻʀɼʈʆʊɽʍʅʀʏɽʉʂɸʗ ɼɽʗʊɽʃʔʅʆʉʊʔ ɺ ɹɸʉʉɽʁʅɽ ʈɽʂʀ ɿɽʈɸɺʐɸʅ - 

ʄʆʑʅʓʁ ʌɸʂʊʆʈ ɺʆɿɼɽʁʉʊɺʀʗ ʅɸ ɻɽʆʃʆɻʀʏɽʉʂʋʖ ʉʈɽɼʋ ʀ 

ʉɺʗɿɸʅʅʓɽ ʉ ʅʀʄʀ ɻɽʆʈʀʉʂʀ 

 

ʐ.ʌ. ɺʘʣʠʝʚ, ɸ.ɸ. ʂʘʨʠʤʦʚ, ʈ.ʐ. ɸʥʜʘʤʦʚ 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

 

ʈʝʢʘ ɿʝʨʘʚʰʘʥ ʩʦʩʪʘʚʣʷʝʪ ʩʚʳʰʝ 46% ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ 

ʨʝʩʧʫʙʣʠʢʠ, ʠʤʝʷ ʧʨʠ ʵʪʦʤ 7-8% ʦʪ ʦʙʱʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ 

ʠ ʫʜʝʣʴʥʦʡ ʥʘʩʳʱʝʥʥʦʩʪʠ. ʇʦ ʤʦʱʥʦʩʪʠ ʦʩʥʦʚʥʦʡ ʨʝʢʠ ʟʘʥʠʤʘʝʪ ʫʩʪʦʡʯʠʚʦʝ 8ïʝ ʤʝʩʪʦ 

ʩʨʝʜʠ ʦʩʥʦʚʥʳʭ ʨʝʢ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʷʚʣʷʝʪʩʷ ʣʝʜʥʠʢʦʚʦ-ʩʥʝʛʦʚʦʛʦ ʧʠʪʘʥʠʷ, ʩʨʝʜʥʝ- 

ʤʥʦʛʦʣʝʪʥʠʡ ʨʘʩʭʦʜ ʨʝʢʠ ʥʘ ʚʳʭʦʜʝ ʠʟ ʛʦʨ ʚ ʜʦʣʠʥʫ ʨʘʚʝʥ 190 ʤ
3
/ʩ, ʩʪʦʢ 6,0ʢʤ/ʛʦʜ. 

ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʨʝʢ ʙʘʩʩʝʡʥʘ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 20,0 ʤʣʨʜ. 

ʢɺʪ. ʯ. ʆʙʱʘʷ ʜʣʠʥʘ ʨʝʢʠ (ʩ ʨ. ʄʘʪʯʝʡ) ʨʘʚʥʘ 826 ʢʤ, ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʵʥʝʨʛʠʷ 17,6 ʤʣʨʜ. 

ʢɺʪ. ʯ.  

ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʨʘʩʭʦʜ ʨʝʢʠ ɿʝʨʘʚʰʘʥ ʥʘ ʛʨʘʥʠʮʝ ʤʝʞʜʫ ʊʘʜʞʠʢʠʩʪʘʥʦʤ ʠ 

ʋʟʙʝʢʠʩʪʘʥʦʤ ï 140ï460 ʤ
3
/ʩʝʢ, ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ -11,8 ʤʣʨʜ. 

ʢɺʪ/ʯʘʩ. ʀʟ ʦʙʱʝʡ ʜʣʠʥʳ ʨ. ɿʝʨʘʚʰʘʥ ʙʦʣʴʰʘʷ ʯʘʩʪʴ- 303 ʢʤ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

mailto:w.michajljow@caiag.kg


37 

 

ʊʘʜʞʠʢʠʩʪʘʥʘ, ʢʦʪʦʨʳʡ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʚʣʷʝʪʩʷ ʜʣʷ ʥʝʝ ʟʦʥʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʥʦʚʥʦʛʦ 

ʩʪʦʢʘ ʠ ʵʥʝʨʛʦʧʦʪʝʥʮʠʘʣʘ. 

ʇʨʦʝʢʪʠʨʫʝʤʳʡ ʢʘʩʢʘʜ ɻʕʉ, ʢʘʢ ʙʳʣʦ ʥʘʤʠ ʦʪʤʝʯʝʥʦ [1], ʩʦʟʜʘʶʱʠʡ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʚʤʝʩʪʝ ʩ ʪʝʤ ʩʘʤ ʤʦʞʝʪ ʩʪʘʪʴ ʦʙʲʝʢʪʦʤ ʫʷʟʚʠʤʦʩʪʠ ʧʨʦʙʣʝʤ 

ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. 

ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʪ.ʝ. ʧʦʩʣʝʜʩʪʚʠʷ ʠʟʤʝʥʝʥʠʷ 

ʢʣʠʤʘʪʘ ʤʦʛʫʪ ʙʳʪʴ ʚʝʨʦʷʪʥʦʡ ʧʨʠʨʦʜʥʦʡ ʫʛʨʦʟʦʡ ʜʣʷ ɿʝʨʘʚʰʘʥʩʢʦʛʦ ʢʘʩʢʘʜʘ ʢʘʢ ʯʘʩʪʠ 

ʦʙʱʝʡ ʛʠʜʨʦʩʝʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʞʠʜʘʝʪʩʷ ʯʪʦ, ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʨ. ɺʘʭʰ, ʛʜʝ ʠʟʤʝʥʝʥʠʝ ʚʦʜʥʦʩʪʠ ʨʝʢʠ ʟʘ 

ʧʝʨʠʦʜ 1961-1990 ʛʛ. ʥʝ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʜʝʡʩʪʚʫʶʱʠʭ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʘʭ ʨʝʢʠ 

[7, 8], ʤʘʣʦʚʦʜʴʝ ʥʘ ʨ. ɿʝʨʘʚʰʘʥ ʥʝ ʙʫʜʝʪ ʠʤʝʪʴ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. ʉʦʛʣʘʩʥʦ ʵʢʩʧʝʨʪʥʳʤ ʦʮʝʥʢʘʤ, 10%-ʝ 

ʫʚʝʣʠʯʝʥʠʝ ʦʩʘʜʢʦʚ ʤʦʞʝʪ ʫʜʚʦʠʪʴ ʦʙʲʝʤ ʥʘʥʦʩʦʚ, ʩʤʳʚʘʝʤʳʭ ʚ ʨʝʢʫ ɺʘʭʰ, ʪʝʤ ʩʘʤʳʤ, 

ʫʚʝʣʠʯʠʚʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʟʘʠʣʠʚʘʥʠʷ [2, 3, 4, 5]. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ 

ʠ ʚʨʝʤʝʥʥʦʝ ʠʟʲʷʪʠʝ ʟʝʤʝʣʴ. ʇʦʩʪʦʷʥʥʦʝ ʠʟʲʷʪʠʝ (ʦʢʢʫʧʘʮʠʷ) ʯʘʩʪʠ ʟʝʤʝʣʴ, ʦʩʪʘʶʱʠʭʩʷ 

ʧʦʜ ʢʦʥʪʫʨʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʥʝʠʟʙʝʞʥʦ. ʇʦʪʦʤʫ ʵʪʘ ʯʘʩʪʴ ʚʳʚʦʜʠʪʩʷ ʠʟ ʦʙʦʨʦʪʘ ʥʘʚʩʝʛʜʘ. 

ʇʨʠ ʚʨʝʤʝʥʥʦʤ ʠʟʲʷʪʠʠ (ʟʘʭʚʘʪʝ) ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʨʳ ʧʦ ʨʝʢʫʣʴʪʠʚʘʮʠʷ 

ʟʝʤʝʣʴ. 

ʅʘ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɿʝʨʘʚʰʘʥʩʢʦʡ ʜʦʣʠʥʳ ʦʙʳʯʥʦ ʨʘʟʚʠʪʘ ʧʨʘʢʪʠʢʘ ʪʝʨʨʘʩʠʨʦʚʘʥʠʷ 

ʩʢʣʦʥʦʚ, ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʝʛʦ ʩʤʳʚʫ ʧʦʯʚʦ-ʛʨʫʥʪʦʚ, ʥʦ ʵʪʘ ʤʝʨʘ ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʘ. ɼʣʷ 

ʟʘʱʠʪʳ ʧʦʯʚʦ-ʛʨʫʥʪʦʚ ʩʢʣʦʥʦʚ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ, ʜʦʩʪʫʧʥʳʝ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʝ ʤʝʪʦʜʳ, ʥʘʧʨʠʤʝʨ, ʠʭ ʦʙʣʝʩʝʥʠʝ. ʇʨʘʢʪʠʢʘ ʟʘʱʠʪʳ ʥʘ ʶʛʝ 

ʩʪʨʘʥʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʙʣʝʩʝʥʠʝ ʤʥʦʛʦʣʝʪʥʠʤ ʢʫʩʪʘʨʥʠʢʦʤ ʩʝʤʝʡʩʪʚʘ ʩʫʤʘʭʦʚʳʭ ï 

ʬʠʩʪʘʰʢʦʡ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ. ʌʠʩʪʘʰʢʘ ʭʦʨʦʰʦ ʨʘʩʪʝʪ ʚ ʫʩʣʦʚʠʷʭ ʤʘʣʦʡ ʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʢʨʫʪʳʭ ʩʢʣʦʥʦʚ ɿʝʨʘʚʰʘʥʩʢʦʡ ʜʦʣʠʥʳ. 

ɼʣʷ ʦʭʨʘʥʳ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ɿʝʨʘʚʰʘʥʩʢʦʛʦ 

ʢʘʩʢʘʜʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʳ: ʘ) ʩʦʭʨʘʥʥʦʩʪʴ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʮʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ; ʙ) ʩʥʠʞʝʥʠʝ ʟʝʤʣʝʝʤʢʦʩʪʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ; 

ʚ) ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʟʝʤʝʣʴ, ʥʘʨʫʰʝʥʥʳʭ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ; ʛ) ʩʥʷʪʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʜʣʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ. 

ʇʨʦʝʢʪʠʨʫʝʤʳʡ ʢʘʩʢʘʜ ɻʕʉ ʥʘ ʨ. ɿʝʨʘʚʰʘʥ ʧʨʠ ʝʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʥʝʩʦʤʥʝʥʥʦ, 

ʩʦʟʜʘʩʪ ʨʷʜ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʚʝʨʦʷʪʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʢʦʪʦʨʳʭ ʧʨʦʷʚʷʪʩʷ ʚ 

ʠʟʤʝʥʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ ʨʝʛʠʦʥʘ. ʅʘʠʙʦʣʝʝ ʦʱʫʪʠʤʳʤʠ ʙʫʜʫʪ ʨʘʟʚʠʪʠʝ 

ʙʝʨʝʛʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʧʦʣʟʥʝ- ʠ ʦʚʨʘʛʦʦʙʨʘʟʦʚʘʥʠʝ, ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʧʦ ʙʦʨʪʘʤ ʨʝʢʠ, 

ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʚʟʚʝʰʝʥʥʳʭ ʥʘʥʦʩʦʚ, ʥʘʨʘʩʪʘʥʠʝ ʤʘʩʰʪʘʙʦʚ ʟʘʠʣʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʘʩʢʘʜʘ ɻʕʉ ʥʘ ʨʝʢʝ ɿʝʨʘʚʰʘʥ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ, ʢʘʢ ʜʦʣʛʦʩʨʦʯʥʘʷ ʤʝʨʘ 

ʧʦ ʟʘʚʝʨʰʝʥʠʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʩʚʦʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ. ʇʨʠ ʵʪʦʤ ʙʫʜʝʪ 

ʦʙʝʩʧʝʯʝʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʩʪʨʘʥʳ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ɿʝʨʘʚʰʘʥʩʢʦʛʦ ʢʘʩʢʘʜʘ ʠʤʝʝʪ ʥʝʩʦʤʥʝʥʥʦʝ ʩʦʮʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ; 

ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʨʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʫʣʫʯʰʝʥʠʝ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ 

ʥʘʩʝʣʝʥʠʷ ʠ ʦʙʲʝʢʪʦʚ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʧʦʩʝʣʢʦʚ ʠ ʪ.ʜ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʝʛʦ ʥʘʙʣʶʜʝʥʠʷ ʠ ʠʟʫʯʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ ʥʘ ʧʨʠʤʝʨʝ ʢʨʫʧʥʳʭ ɻʕʉ ʠ ʩʪʨʦʷʱʝʡʩʷ ɻʕʉ [2, 5] 

ʧʦʢʘʟʘʣʠ ʘʢʪʠʚʥʦʝ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ. ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʷʚʣʷʷʩʴ ʤʦʱʥʳʤ ʬʘʢʪʦʨʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ, ʧʨʠʚʦʜʠʪ ʢ ʩʝʨʴʝʟʥʦʤʫ 

ʠʟʤʝʥʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ: ʠʟʤʝʥʝʥʠʶ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʨʘʡʦʥʝ, 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʨʝʞʠʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʵʢʦʩʠʩʪʝʤ, ʘʢʪʠʚʠʟʘʮʠʠ ʥʝʛʘʪʠʚʥʳʭ ʛʝʦʨʠʩʢʦʚ. 
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ʊʘʢ, ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘʣʠʚʥʦʛʦ ʪʠʧʘ (ʂʘʪʪʘʩʘʡʩʢʦʝ, ɼʘʛʘʥʘʩʘʡʩʢʦʝ) ʚ ʮʝʣʦʤ 

ʦʙʣʘʜʘʶʪ ʥʝʦʙʭʦʜʠʤʳʤ ʟʘʧʘʩʦʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʨʠ ʫʩʣʦʚʠʠ ʚʝʜʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ ʬʫʥʢʮʠʠ. ɻʝʦʨʠʩʢʠ ʜʣʷ ʥʠʭ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʥʘʨʫʰʝʥʠʝ ʨʝʞʠʤʘ ʥʘʧʦʣʥʝʥʠʷ, ʧʦʜʤʳʚʳ ʚʝʨʭʦʚʳʭ ʦʪʢʦʩʦʚ, ʯʘʩʪʠʯʥʳʝ ʧʨʦʚʘʣʳ ʛʨʫʥʪʘ 

[1]. ɺʳʩʦʪʥʳʝ ʧʣʦʪʠʥʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʠʭ, ʠʟ-ʟʘ ʢʨʫʧʥʦʩʪʠ ʨʘʟʤʝʨʦʚ, ʦʪʯʫʞʜʝʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʡ, ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʛʝʦʨʠʩʢʠ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʵʨʦʟʠʠ ʙʝʨʝʛʦʚ, ʧʝʨʝʨʘʙʦʪʢʝ ʙʝʨʝʛʦʚ, ʧʦʜʥʷʪʠʝ 

ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 

ɺʦʟʜʝʡʩʪʚʠʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʝ ʯʘʩʪʠ, ʘ ʟʘʪʝʤ ʠ 

ʢʨʦʚʣʶ ʣʠʪʦʩʬʝʨʳ, ʧʦ ʩʫʪʠ, ʥʘʯʠʥʘʝʪʩʷ ʩ ʥʘʯʘʣʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʠ ɻʕʉ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɺʦʟʜʝʡʩʪʚʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʠ ʢʨʦʚʣʶ 

ʣʠʪʦʩʬʝʨʳ ʚʳʨʘʞʘʝʪʩʷ ʚ ʠʟʤʝʥʝʥʠʷʭ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʦʩʠʩʪʝʤʳ: ʘ) 

ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ; ʙ) ʧʦʯʚʦ-ʛʨʫʥʪʦʚ; ʚ) ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ. 

ʆʩʥʦʚʥʦʝ ʤʘʩʰʪʘʙʥʦʝ ʧʨʷʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʦʢʘʟʳʚʘʶʪ 

ʥʘ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʧʦʯʚʦ-ʛʨʫʥʪʳ. ɺʦʟʜʝʡʩʪʚʠʷ ʥʘ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʷʚʣʷʶʪʩʷ 

ʢʦʩʚʝʥʥʳʤʠ. 

ɺʦʟʜʝʡʩʪʚʠʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʛʠʜʨʦʩʬʝʨʳ: 

ʚʳʨʘʞʘʶʪʩʷ ʚ ʠʟʤʝʥʝʥʠʷʭ ʫʩʣʦʚʠʡ ʧʠʪʘʥʠʷ, ʜʚʠʞʝʥʠʷ, ʢʘʯʝʩʪʚʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ 

ʨʘʟʛʨʫʟʢʠ ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʟʳʚʘʶʪ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʛʝʦʨʠʩʢʘʤ ʚʦʜʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʫʛʨʦʟʫ ʩʦʭʨʘʥʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ 

ʪʫʥʥʝʣʠ ʠ ʛʣʫʙʦʢʠʝ ʬʫʥʜʘʤʝʥʪʳ ï ʢʦʤʧʦʥʝʥʪʳ ʩʦʦʨʫʞʝʥʠʷ. 

ʂ ʛʝʦʨʠʩʢʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ [1] ʥʘ 

ʢʦʤʧʦʥʝʥʪʳ ʛʠʜʨʦʩʬʝʨʳ ʦʪʥʦʩʷʪʩʷ ʛʝʦʨʠʩʢʠ, ʚʳʟʚʘʥʥʳʝ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ 

ʚʦʜ, ʧʨʦʩʘʜʦʯʥʳʝ, ʢʘʨʩʪʦʚʦ-ʩʫʬʬʦʟʠʦʥʥʳʝ, ʦʧʦʣʟʥʝʚʳʝ ʠ ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ ʧʨʦʮʝʩʩʳ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʟʘʚʠʩʠʪ ʦʪ ʫʪʝʯʢʠ ʚʦʜ ʠʟ ʚʦʜʦʥʝʩʫʱʠʭ 

ʧʦʜʟʝʤʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ (ʢʦʣʣʝʢʪʦʨʘ, ʚʦʜʦʩʪʦʢʠ ʠ ʜʨʝʥʘʞʥʳʝ ʩʠʩʪʝʤʳ), ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʩʚʷʟʘʥʥʳʤ ʩ ʵʪʠʤ ʛʝʦʨʠʩʢʘʤ [1, 2, 5]. 

ɺʦʟʜʝʡʩʪʚʠʝ ɻʕʉ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱ ʦʩʦʙʦ ʟʘʤʝʪʥʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ. 

ʅʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʨʝʢ, ʩʘʝʚ ʚʦʜʦʭʨʘʥʠʣʠʱ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʫʩʪʨʦʡʩʪʚʘ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʢʦʣʣʝʢʪʦʨʦʚ ʠ ʜʨʫʛʠʭ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ʀʟʤʝʥʝʥʠʶ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʫʩʣʦʚʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʩ ʧʦʜʟʝʤʥʳʤʠ; ʵʨʦʟʠʠ ʠ ʘʢʢʫʤʫʣʷʮʠʠ, 

ʜʨʝʥʘʞʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʧʦʜʧʦʨʥʳʝ ʩʪʝʥʢʠ. 

ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʦʩʥʦʚʥʘʷ ʪʝʭʥʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ 

ʚʳʨʘʞʘʝʪʩʷ ʠ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ (ʨʠʩ. 2). 

 

ʈʠʩ. 2. ɻʝʦʨʠʩʢʠ ʦʪ ʧʦʜʤʳʚʘ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ ʅʫʨʝʢʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, 2015 ʛ. 
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ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʩʘʜʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʚ ʨʘʡʦʥʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʨʘʚʥʦʤʝʨʥʦ ʠ ʥʝ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʦʦʨʫʞʝʥʠʷ. ʅʦ ʧʨʠ ʛʣʫʙʦʢʠʭ ʧʦʥʠʞʝʥʠʷʭ ʫʨʦʚʥʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʩʘʜʢʠ ʤʦʛʫʪ ʙʳʪʴ ʟʘʤʝʪʥʳʤʠ ʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʤʝʪʦʤ ʦʩʦʙʦʛʦ 

ʚʥʠʤʘʥʠʷ. ʆʩʘʜʢʠ ʧʨʦʷʚʣʷʶʪʩʷ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʚʦʜʦʧʦʥʠʞʝʥʠʷ ʠʣʠ ʚʦʜʦʦʪʣʠʚʘ ʩ ʙʦʣʴʰʠʤ ʜʝʙʠʪʦʤ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘʨʫʰʘʝʪʩʷ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʢʣʦʥʦʚ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʪʳʣʦʚʦʡ ʯʘʩʪʠ ʪʝʨʨʘʩ 

ʤʦʛʫʪ ʙʳʪʴ ʛʝʥʝʨʠʨʦʚʘʥʳ ʦʧʘʩʥʳʝ ʩʢʣʦʥʦʚʦ-ʦʧʦʣʟʥʝʚʳʝ ʷʚʣʝʥʠʷ. ʄʘʩʰʪʘʙ ʠ ʩʪʝʧʝʥʴ ʠʭ 

ʦʧʘʩʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʥʞʝʥʝʨʥʦ - ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʫʯʘʩʪʢʘ ʩʦʦʨʫʞʝʥʠʡ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʬʦʨʤʳ ʚʣʠʷʥʠʷ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʛʝʦʨʠʩʢʦʚ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʨʦʚʣʠ ʣʠʪʦʩʬʝʨʳ ʤʦʞʥʦ ʦʙʦʙʱʠʪʴ ʚ ʚʠʜʝ 

ʩʣʝʜʫʶʱʠʭ ʜʝʛʨʘʜʠʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ.  

ʀʟʤʝʥʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠ ʨʝʞʠʤʘ ʥʘʥʦʩʦʚ, ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʝʡ ʚʦʜʳ ʚ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ, ʫʚʝʣʠʯʝʥʠʝ ʤʝʞʝʥʥʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ, 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʨʫʩʣʘ ʨʝʢʠ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ, ʠʟʤʝʥʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ ʙʴʝʬʘʭ, ʠʟʤʝʥʝʥʠʝ 

ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʩʦʩʪʘʚʘ ʚʦʟʜʫʭʘ, ʩʤʝʱʝʥʠʝ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ 

ʚʦʜʦʥʦʩʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʥʘʨʫʰʝʥʠʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, ʨʝʞʠʤʘ ʩʪʦʢʘ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʠʟʤʝʥʝʥʠʝ ʠ ʜʝʛʨʘʜʘʮʠʷ ʣʘʥʜʰʘʬʪʦʚ; ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ, 

ʠʟʲʷʪʠʝ ʟʝʤʝʣʴ, ʚʳʨʫʙʢʘ ʣʝʩʦʚ, ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʨʘʟʨʳʚ ʩʚʷʟʝʡ ʵʢʦʩʠʩʪʝʤ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʙʴʝʬʦʚ, ʟʘʭʚʘʪ ʧʦʯʚʳ; 

ʫʥʠʯʪʦʞʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ; ʜʝʛʨʘʜʘʮʠʷ ʧʦʯʚʳ, ʦʪʯʫʞʜʝʥʠʝ ʟʝʤʝʣʴ; ʦʢʢʫʧʘʮʠʷ 

ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʠ ʧʘʩʪʙʠʱ, ʨʘʩʰʠʨʝʥʠʝ ʵʢʩʪʝʥʩʠʚʥʦʛʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠʟʤʝʥʝʥʠʝ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʨʝʞʠʤʘ, ʦʢʢʫʧʘʮʠʷ 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ; ʠʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɺʦʟʤʦʞʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚʣʠʷʥʠʷ ʧʨʦʮʝʩʩʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʢʨʦʚʣʶ ʣʠʪʦʩʬʝʨʳ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʠʭ ʤʘʩʰʪʘʙ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʦʛʫʪ ʙʳʪʴ ʦʮʝʥʝʥʳ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʣʝʢʩ ʦʙʷʟʘʪʝʣʴʥʳʭ 

ʠʩʧʦʣʥʠʪʝʣʴʩʢʠʭ ʨʘʙʦʪ:  

- ʘʥʘʣʠʟ ʧʨʠʨʦʜʥʳʭ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʪʝʭʥʦʛʝʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʨʘʡʦʥʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ; 

- ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʠ ʦʞʠʜʘʝʤʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʨʦʚʣʠ 

ʣʠʪʦʩʬʝʨʳ ʠ ʚʦʟʤʦʞʥʳʭ ʛʝʦʨʠʩʢʦʚ (ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʝʪʦʜʠʢʠ); 

- ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʝʢʪʥʦʝ ʨʝʰʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʩʨʝʜʩʪʚ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʭʨʘʥʝʥʠʝ, ʨʝʢʫʣʴʪʠʚʘʮʠʶ ʠʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʣʘʥʜʰʘʬʪʘ, ʟʘʱʠʪʫ ʥʘʩʝʣʝʥʠʷ ʦʪ ʧʨʦʤʳʰʣʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʩʨʝʜʳ; 

- ʢʦʥʪʨʦʣʴ ʠ ʫʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʠ ʧʨʦʷʚʣʷʶʱʠʤʠʩʷ 

ʛʝʦʨʠʩʢʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʦʡʜʫʪ ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʥʦʛʦ ʧʝʨʠʦʜʘ; 

- ʧʦʜʛʦʪʦʚʢʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʦ ʧʨʦʛʥʦʟʥʦʤ ʢʘʯʝʩʪʚʝ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ɺ ʩʚʷʟʠ ʩ ʚʳʱʝʠʟʣʦʞʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʧʨʦʚʝʜʝʥʠʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʳʷʚʣʝʥʠʶ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʬʦʨʤʠʨʫʶʱʠʭ 

ʛʝʦʨʠʩʢʠ, ʦʮʝʥʢʝ ʠʭ ʤʘʩʰʪʘʙʦʚ, ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨ ʧʦ ʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ.  
 

 

 

 



40 

 

ʃʀʊɽʈɸʊʋʈɸ 

1. ɺʘʣʠʝʚ ʐ.ʌ. ʆ ʧʦʯʚʝʥʥʦ-ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤʘʭ ʢʘʩʢʘʜʘ ɿʝʨʘʚʰʘʥʩʢʠʭ ɻʕʉ ʠ ʚʝʨʦʷʪʥʳʭ ʠʭ 

ʧʦʩʣʝʜʩʪʚʠʷʭ / ʐ.ʌ. ɺʘʣʠʝʚ // ɹʝʟʦʧʘʩʥʦʩʪʴ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʩʝʡʩʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʨʘʡʦʥʘʭ. ʄʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. - ɼʫʰʘʥʙʝ: ʅʝʜʨʘ, 2013. ï ʉ.37-48. 

2. ʕʢʦʣʦʛʠʷ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ / ɸ.ɻ. ʄʠʨʟʘʝʚ, ɹ.ɸ. ʀʚʘʥʦʚ, ɺ.ʄ. ʑʝʨʙʘʢʦʚ [ʠ ʜʨ.]. -ʄ.: ʅʝʜʨʘ, 1991. ï 

320 ʩ. 

3. ʅʦʨʤʘʪʦʚ ʀ. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥʘ / ʀ. ʅʦʨʤʘʪʦʚ, ɻ.ʅ. 

ʇʝʪʨʦʚ. -ɼʫʰʘʥʙʝ: ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʇʨʝʩʩ-ʮʝʥʪʨ. 2007. -60 ʩ. 

4. ʆʧʘʩʥʳʝ ʵʢʟʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ / ɺ.ʀ. ʆʩʠʧʦʚ, ɺ. ʄ. ʂʫʪʝʧʦʚ, ɺ. ʇ. ɿʚʝʨʝʚ [ʠ ʜʨ.]; ʧʦʜ ʨʝʜ. ɺ.ʀ. ʆʩʠʧʦʚʘ. 

ïʄ: ɻɽʆʉ, 1999. ï 290 ʩ. 

5. ʇʝʪʨʦʚ ɻ.ʅ. ʂʦʤʧʣʝʢʩ ʧʨʠʢʣʘʜʥʳʭ ʤʝʪʦʜʦʚ ʠ ʤʦʜʝʣʝʡ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʦʜʥʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ: ʘʚʪʦʨʝʬ, ʜ. ʪʝʭʥ. ʥʘʫʢ / ɻ.ʅ. 

ʇʝʪʨʦʚ. -ʄ., 2012. ï 56 ʩ. 

6. ʇʝʪʨʦʚ ɻ.ʅ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʟʘʠʣʝʥʠʷ ʅʫʨʝʢʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʨ. ɺʘʭʰ / ɻ.ʅ. ʇʝʪʨʦʚ // 

ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. - 2008. - ˉ 10. ï ʉ.11-15. 

7. ʇʝʪʨʦʚ ɻ.ʅ. ʂʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʨʦʙʣʝʤʳ ʠ ʧʫʪʠ ʨʝʰʝʥʠʷ / ɻ.ʅ. ʇʝʪʨʦʚ, ʍ.ʄ. ɸʭʤʝʜʦʚ. ï 

ɼʫʰʘʥʙʝ: ɼʦʥʠʰ, 2011. ï 234 ʩ. 

8. ʇʨʘʚʠʣʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʘʠʣʷʝʤʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʤʘʣʦʡ ʠ ʩʨʝʜʥʝʡ ʝʤʢʦʩʪʠ // ʈɼ 34.22.502 (ʇʈ 34-70-009-

83). - ʄ., 1983. 

9. ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʟʘʠʣʝʥʠʷ ʜʥʘ ʅʫʨʝʢʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʨ. ɺʘʭʰ (ʊʘʜʞʠʢʠʩʪʘʥ) ʆʪʯʝʪ ʆɸʆ 
çɻʠʜʨʦʧʨʦʝʢʪè ˉ 922-34-700. -ʊʘʰʢʝʥʪ, 2005. 

10. ʈʦʣʴ ʚʦʜʦʭʨʘʥʠʣʠʱ ʚ ʠʟʤʝʥʝʥʠʠ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ / ʉ.ʃ. ɺʝʥʜʨʦʚ, ɸ.ɹ. ɸʚʘʢʷʥ, ʂ.ʅ. ɼʴʷʢʦʥʦʚ [ʠ ʜʨ.]. 

ï ʄ.: ɿʥʘʥʠʝ, 1968. ï 64 ʩ. 

 

ɻʀɼʈʆʊɽʍʅʀʏɽʉʂɸʗ ɼɽʗʊɽʃʔʅʆʉʊʔ ɺ ɹɸʉʉɽʁʅɽ ʈɽʂʀ ɿɽʈɸɺʐɸʅ - ʄʆʑʅʓʁ 

ʌɸʂʊʆʈ ɺʆɿɼɽʁʉʊɺʀʗ ʅɸ ɻɽʆʃʆɻʀʏɽʉʂʋʖ ʉʈɽɼʋ ʀ ʉɺʗɿɸʅʅʓɽ ʉ ʅʀʄʀ ɻɽʆʈʀʉʂʀ 

ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʷʚʣʷʷʩʴ ʤʦʱʥʳʤ ʬʘʢʪʦʨʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ ʚ 

ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɿʝʨʘʚʰʘʥ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʨʝʞʠʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤ, ʘʢʪʠʚʠʟʘʮʠʠ ʥʝʛʘʪʠʚʥʳʭ ʛʝʦʨʠʩʢʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ, 

ʧʣʦʪʠʥʘ, ʛʠʜʨʦʫʟʝʣ, ʛʝʦʨʠʩʢʠ, ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʨʝʜʘ, ʛʠʜʨʦʩʬʝʨʘ, ʣʠʪʦʩʬʝʨʘ, ʵʢʦʩʠʩʪʝʤʘ 

 

HYDRAULIC OPERATION OF THE BASIN OF THE ZERAVSHAN RIVER IS A POWERFUL FACTOR 

OF IMPACT ON THE GEOLOGICAL ENVIRONMENT AND RELATED GEO -HAZARDS 

The water development activities, as a powerful factor in the impact on the geological environment in the 

Zarafshan River Basin resulting in a change in the water balance of the chemical composition of surface and 

groundwater ecosystem functioning mode, activating the negative geohazards. 
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ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʦʭʨʘʥʘ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚè ʂʦʤʠʪʝʪ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠ ʧʨʘʚʠʪʝʣʴʩʪʚʝ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥ 

 

ɺʣʠʷʥʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʢʘʢ ʦʪʤʝʯʘʶʪ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, 

ʯʨʝʟʚʳʯʘʡʥʦ ʨʘʟʥʦʦʙʨʘʟʥʦ, ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʧʨʷʤʦ ʠ ʢʦʩʚʝʥʥʦ, ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤ, ʧʦʩʪʦʷʥʥʳʤ ʠ ʚʨʝʤʝʥʥʳʤ, ʥʘʨʘʩʪʘʶʱʠʤ, ʦʜʠʥʘʢʦʚʳʤ 

ʧʦ ʛʦʜʘʤ ʠʣʠ ʟʘʪʫʭʘʶʱʠʤ. ɹʝʨʝʛʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʬʦʨʤʠʨʫʶʪʩʷ ʩ ʤʦʤʝʥʪʘ ʝʛʦ 

ʟʘʧʦʣʥʝʥʠʷ ʧʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤ, ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʚʦʜʦʸʤʘ ʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ.  

ʅʫʨʝʢʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʨʝʜʥʝʝ ʪʝʯʝʥʠʝ ʨ. ɺʘʭʰ ʠ ʧʨʠʫʨʦʯʝʥʦ ʢ 

ʤʝʞʛʦʨʥʦʡ ʚʧʘʜʠʥʝ ʜʚʫʭ ʢʨʫʧʥʳʭ ʦʨʦʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ï ʭʨʝʙʪʘ ʉʫʨʭʢʫ, 

ʧʨʦʪʷʛʠʚʘʶʱʝʛʦʩʷ ʚʜʦʣʴ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ, ʠ ɺʘʭʰʩʢʦʛʦ ʭʨʝʙʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʣʝʚʦʤ 

ʙʝʨʝʛʫ ʨʝʢʠ. ʆʙʘ ʭʨʝʙʪʘ ʠ ʜʦʣʠʥʘ ʨʝʢʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʙʝʨʝʛʦʚ ʅʫʨʝʢʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʙʫʩʣʦʚʣʝʥʦ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʭ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ 

ʩʦʟʜʘʥʥʦʛʦ ʚʦʜʦʸʤʘ, ʩʧʝʮʠʬʠʢʦʡ ʤʦʨʬʦʣʦʛʠʠ ʙʝʨʝʛʦʚ ʠ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ. 

ʇʨʠ ʥʘʧʦʣʥʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚʦʟʥʠʢ ʨʷʜ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʝʛʦ 

ʧʦʙʝʨʝʞʴʝ. ɻʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʩ ʥʘʯʘʣʘ ʟʘʧʦʣʥʝʥʠʷ ʅʫʨʝʢʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ: 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ. 

ʘ). ɻʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ: 

1). ʈʝʞʠʤ ʫʨʦʚʥʝʡ (ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʠ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʫʨʝʟʘ) 

2). ɺʝʪʨʦʚʦʡ ʨʝʞʠʤ ʠ ʩʚʷʟʘʥʥʦʝ ʩ ʥʠʤ ʚʝʪʨʦʚʦʝ ʚʦʣʥʝʥʠʝ (ʧʘʨʘʤʝʪʨʳ ʚʦʣʥ ʠ ʠʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ). 

3). ʂʣʠʤʘʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʡʦʥʘ (ʢʦʣʝʙʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ). 

4). ɼʚʠʞʝʥʠʝ ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʥʘʥʦʩʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ ʨʘʟʨʫʰʝʥʠʡ. 

ʙ). ɻʝʦʣʦʛʠʯʝʩʢʠʝ: 

1). ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʙʝʨʝʛʘ ï ʣʠʪʦʣʦʛʠʷ, ʫʩʣʦʚʠʷ ʟʘʣʝʛʘʥʠʷ, 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʙʣʦʯʥʦʩʪʴ ʠ ʩʦʩʪʦʷʥʠʝ ʧʦʨʦʜ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʧʨʦʯʥʦʩʪʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʨʦʜ ʚʦ ʚʨʝʤʝʥʠ ʚ ʫʩʣʦʚʠʷʭ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ; 

2). ʉʦʩʪʘʚ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʤʦʱʥʦʩʪʴ 

ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ; 

3). ʂʨʫʪʠʟʥʘ ʠ ʤʦʨʬʦʣʦʛʠʷ ʙʝʨʝʛʦʚʳʭ ʩʢʣʦʥʦʚ; 

4). ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʠ ʭʘʨʘʢʪʝʨ ʝʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ; 

5). ʉʝʡʩʤʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ, ʢʘʢ ʥʘʚʝʜʝʥʥʳʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝʤ, ʪʘʢ ʠ ʧʨʠʩʫʱʠʝ ʨʘʡʦʥʫ. 

ʂʨʦʤʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʩʢʣʦʥʦʚ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʠʭ 

ʟʘʜʝʨʥʦʚʘʥʥʦʩʪʴ, ʟʘʩʦʣʝʥʥʦʩʪʴ, ʵʢʩʧʦʟʠʮʠʷ. 

ʇʝʨʝʨʘʙʦʪʢʘ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʫʯʘʩʪʢʘ ʙʝʨʝʛʦʚʦʛʦ ʩʢʣʦʥʘ ʟʘʚʠʩʠʪ ʦʪ ʚʩʝʡ ʩʫʤʤʳ 

ʧʨʠʣʦʞʠʤʳʭ ʢ ʥʝʤʫ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʥʦ ʟʥʘʯʠʤʦʩʪʴ ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ ʚʝʩʴʤʘ 

ʨʘʟʣʠʯʥʘ. ʂ ʧʨʠʤʝʨʫ, ʫʨʦʚʝʥʥʳʡ ʨʝʞʠʤ, ʧʨʠ ʘʤʧʣʠʪʫʜʝ ʢʦʣʝʙʘʥʠʡ ʨʘʚʥʦʡ 52 ʤ, ʘ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʫʨʝʟʘ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʜʦʭʦʜʠʪ ʜʦ 50-80 ʩʤ ʚ ʩʫʪʢʠ ʠ ʙʦʣʝʝ, 

ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʯʘʩʪʦʢ ʩʢʣʦʥʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ, ʪ.ʝ. ʧʝʨʝʨʘʙʦʪʢʘ 
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ʟʘʤʝʜʣʷʝʪʩʷ, ʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʰʠʨʠʥʘ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʡ ʟʦʥʳ ʠ ʚʦʟʨʘʩʪʘʝʪ ʦʙʲʝʤ 

ʢʦʥʝʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ. ʅʘ ʧʝʨʝʨʘʙʦʪʢʫ çʩʢʘʣʴʥʳʭè ʫʯʘʩʪʢʦʚ ʩʢʣʦʥʦʚ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ 

ʚʣʠʷʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʦʜʥʘʢʦ ʝʩʣʠ ʚ ʟʦʥʫ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ ʧʦʧʘʜʘʶʪ ʧʦʜʩʪʠʣʘʶʱʠʝ, 

ʤʝʥʝʝ ʧʨʦʯʥʳʝ ʧʦʨʦʜʳ, ʬʘʢʪʦʨ ʫʨʦʚʝʥʥʦʛʦ ʨʝʞʠʤʘ ʧʨʠʦʙʨʝʪʘʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ[1]. ɺ 

ʧʨʝʜʝʣʘʭ ʚʳʜʝʣʝʥʥʳʭ ʚ ʙʘʩʩʝʡʥʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʙʣʦʢʘʤ ʠ 

ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʟʦʥʳ ʨʘʟʚʠʪʳ ʙʝʨʝʛʦʚʳʝ ʩʢʣʦʥʳ, ʩʣʦʞʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʢʦʨʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʠ ʩʢʣʦʥʳ, ʩʣʦʞʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʯʝʪʚʝʨʪʠʯʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ. 

ʄʥʦʛʦʣʝʪʥʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʬʘʢʪʠʯʝʩʢʠʤ ʭʦʜʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʝʨʝʛʦʚ ʅʫʨʝʢʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʬʦʨʤʳ ʧʝʨʝʨʘʙʦʪʢʠ, ʠʤʝʚʰʠʝ 

ʤʝʩʪʦ ʚ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

ʆʙʨʫʰʝʥʠʷ ï ʧʨʦʠʩʭʦʜʷʪ ʩʦ ʩʢʣʦʥʦʚ, ʩʣʦʞʝʥʥʳʭ ʣʝʩʩʦʚʠʜʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʘ ʩʪʦʣʙʯʘʪʘʷ ʦʪʜʝʣʴʥʦʩʪʴ, ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʫʩʪʫʧʦʚ. ʆʙʲʝʤ ʦʪʜʝʣʴʥʳʭ ʦʙʨʫʰʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 10,0-160,0 ʤ
3
. 

ʆʙʚʘʣʳ, ʚʳʚʘʣʳ ï ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʢʨʫʪʳʭ ʩʢʣʦʥʦʚ, ʩʣʦʞʝʥʥʳʭ ʛʠʧʩʘʤʠ, ʛʣʠʥʘʤʠ. 

ʊʘʢʠʭ ʙʝʨʝʛʦʚʳʭ ʩʢʣʦʥʦʚ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʟʦʥʝ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ, ʦʢʦʣʦ 6% ʦʪ ʚʩʝʛʦ 

ʧʝʨʠʤʝʪʨʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ɿʜʝʩʴ ʥʘʙʣʶʜʘʣʠʩʴ ʦʙʚʘʣʳ ʦʙʲʝʤʦʤ ʦʪ 20ʤ
3
 ʜʦ 500 ʤ

3
. 

ʇʨʦʩʘʜʢʠ, ʦʩʦʚʳ ï ʠʤʝʶʪ ʤʝʩʪʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʣʝʚʦʤʫ ʙʦʨʪʫ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, 

ʧʦ ʙʝʨʝʛʘʤ ʇʝʨʚʦʛʦ ʠ ɺʪʦʨʦʛʦ ʦʟʝʨʦʚʠʜʥʳʭ ʧʣʝʩʦʚ. ʇʨʦʩʘʜʦʯʥʳʝ ʣʝʩʩʦʚʠʜʥʳʝ ʩʫʛʣʠʥʢʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʙʚʦʜʥʝʥʠʷ ʥʘ ʫʨʝʟʝ ʚʦʜʳ, ʚ ʟʦʥʝ ʧʦʜʧʦʨʘ ʠ ʢʘʧʠʣʣʷʨʥʦʛʦ ʩʤʘʯʠʚʘʥʠʷ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʝʩʘ ʚʳʰʝʣʝʞʘʱʠʭ ʧʦʨʦʜ ʫʧʣʦʪʥʷʶʪʩʷ, ʚ ʧʨʝʜʝʣʘʭ ʧʦʜʚʦʜʥʦʛʦ ʩʢʣʦʥʘ 

ʦʙʨʘʟʫʶʪʩʷ ʪʨʝʱʠʥʳ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ, ʩʪʫʧʝʥʯʘʪʳʤ ʩʤʝʱʝʥʠʷʤʠ ʙʣʦʢʦʚ ʧʦʨʦʜ ï ʦʩʦʚʘʤʠ. 

ʊʘʢ ʩʘʤʘʷ ʙʦʣʴʰʘʷ ʚʝʣʠʯʠʥʘ ʚʝʨʪʠʢʘʣʴʥʘʷ ʩʤʝʱʝʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʧʨʠʫʨʝʟʦʚʦʡ ʟʦʥʝ ɺʪʦʨʦʛʦ ʦʟʝʨʦʚʠʜʥʦʛʦ ʧʣʝʩʘ ï 1,0 ʤ. ɼʘʣʝʝ ʥʘ ʨʘʩʩʪʦʷʥʠʷ 15-20 ʤ ʦʪ 

ʙʨʦʚʢʠ ʥʘʜʚʦʜʥʦʛʦ ʫʩʪʫʧʘ ʚʝʣʠʯʠʥʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʤʝʱʝʥʠʷ ʧʨʦʩʝʚʰʠʭ ʪʦʣʱ ʠʟʤʝʥʷʝʪʩʷ 

ʦʪ 20 ʩʤ ʜʦ 80 ʩʤ. 

ʈʘʟʤʦʢʘʥʠʝ ʠ ʦʪʤʳʚ ï ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʧʨʦʮʝʩʩ ʥʘ ʘʙʨʘʟʠʦʥʥʦʡ ʯʘʩʪʠ 

ʙʝʨʝʛʦʚʳʭ ʩʢʣʦʥʦʚ, ʩʣʦʞʝʥʥʳʭ ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʛʣʠʥʘʤʠ, 

ʘʣʝʚʨʦʣʠʪʘʤʠ. ʄʥʦʛʦʣʝʪʥʠʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʦʩʦʙʝʥʥʦ ʥʘ ʣʝʚʦʤ ʙʦʨʪʫ, 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʣʝʩʩʦʚʳʭ ʙʝʨʝʛʦʚ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʨʘʟʤʦʢʘʥʠʝ, 

ʧʨʦʠʩʭʦʜʷʱʝʝ ʧʨʠ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ ʠ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʝʛʦ ʫʨʦʚʥʝ ʚ ʦʩʥʦʚʥʦʤ ʚ ʟʦʥʝ 

ʢʘʧʠʣʣʷʨʥʦʛʦ ʥʘʩʳʱʝʥʠʷ. ʈʘʟʤʦʢʘʥʠʝ ʠ ʦʪʤʳʚ ʭʘʨʘʢʪʝʨʥʘʷ ʬʦʨʤʘ ʧʝʨʝʨʘʙʦʪʢʠ 

ʘʙʨʘʟʠʦʥʥʳʭ ʦʪʤʝʣʝʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʧʝʨʠʦʜ ʥʘʧʦʣʥʝʥʠʷ ʠ ʩʨʘʙʦʪʢʠ ʫʨʦʚʥʷ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

ʈʘʟʤʳʚ ʠ ʩʤʳʚ ʧʨʦʜʫʢʪʦʚ ʨʘʟʨʫʰʝʥʠʷ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʦʙʫʩʣʦʚʣʝʥ ʘʙʨʘʟʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚʦʣʥ. ʇʨʦʠʩʭʦʜʠʪ ʚ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜʘʭ ʧʦ ʚʩʝʤʫ ʧʝʨʠʤʝʪʨʫ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ 

ʧʦʨʦʜ, ʠʭ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ.[2] 

ʆʧʦʣʟʥʝʚʘʷ ʬʦʨʤʘ ʧʝʨʝʨʘʙʦʪʢʠ ʙʝʨʝʛʦʚ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʧʝʨʠʦʜʘ ʥʘʧʦʣʥʝʥʠʷ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʜʣʠʪʝʣʴʥʦʛʦ ʩʪʦʷʥʠʷ ʛʦʨʠʟʦʥʪʘ ʚʦʜʳ ʥʘ ʚʳʩʦʢʦʡ ʦʪʤʝʪʢʝ. ʆʧʦʣʟʥʠ 

ʨʘʟʚʠʪʳ ʚ ʚʝʨʭʥʝʤ ʨʘʡʦʥʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʥʦ ʟʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ ʦʧʦʣʟʥʝʚʳʭ ʧʦʜʚʠʞʝʢ 

ʥʘʜʚʦʜʥʳʭ ʩʢʣʦʥʦʚ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

ʆʧʣʳʚʠʥʳ ï ʦʧʦʣʟʥʠ ʩʨʘʙʦʪʢʠ ʚʦʟʥʠʢʘʶʪ ʧʦʩʣʝ ʨʝʟʢʦʛʦ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʦʙʨʘʟʠʦʥʥʦʡ ʯʘʩʪʠ ʩʢʣʦʥʦʚ, ʛʜʝ ʧʦʢʨʦʚʥʳʝ ʯʝʪʚʝʨʪʠʯʥʳʝ ʩʫʛʣʠʥʢʠ 

ʝʱʝ ʩʦʭʨʘʥʠʣʠʩʴ ʠʣʠ ʠʤʝʶʪʩʷ ʧʝʨʝʦʪʣʦʞʝʥʥʳʝ ʧʦʨʦʜ. ʊʘʢʠʭ ʦʧʣʳʚʳ ʧʨʦʠʟʦʰʣʦ ʦʯʝʥʴ 

ʤʥʦʛʦ ʥʘ ʙʝʨʝʛʘʭ ʊʫʪʢʘʫʣʴʩʢʦʡ ʚʧʘʜʠʥʳ ʦʙʲʝʤʦʤ ʦʪ 2,0 ʤ
3
 ʜʦ 300 ʤ

3
. ʆʥʠ ʦʙʨʘʟʫʶʪʩʷ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʧʦʨʦʜʘʭ. ɻʨʘʜʠʝʥʪʳ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʚ 

ʤʝʩʪʘʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ çʦʧʦʣʟʥʝʡ ʩʨʘʙʦʪʦʢè, ʠʟʤʝʥʷʶʪʩʷ ʦʪ 0,10 ʜʦ 0,20. ʉʫʛʣʠʥʠʩʪʦ-

ʠʣʠʩʪʘʷ ʤʘʩʩʘ ʦʧʣʳʚʠ ʠʤʝʝʪ ʚʣʘʞʥʦʩʪʴ 40-45%. 
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ʆʚʨʘʛʠ, ʧʨʦʤʦʠʥʳ ï ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ ʩʙʨʦʰʝʥʥʦʤ ʫʨʦʚʥʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʧʦʣʦʛʠʭ 

ʫʯʘʩʪʢʘʭ ʙʝʨʝʛʦʚʳʭ ʩʢʣʦʥʦʚ, ʧʦ ʜʥʫ ʰʠʨʦʢʠʭ ʩʘʝʚ, ʧʦʢʨʳʪʳʭ ʩʫʛʣʠʥʠʩʪʳʤʠ ʠ ʠʣʦʚʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʚʨʘʛʦʚ ʠ ʧʨʦʤʦʠʥ ʧʨʦʠʩʭʦʜʠʪ ʚ ʟʠʤʥʝ-ʚʝʩʝʥʥʝʝ ʚʨʝʤʷ ʧʨʠ 

ʚʳʧʘʜʝʥʠʠ ʜʦʞʜʝʚʳʭ ʦʩʘʜʢʦʚ. ɼʣʠʥʘ ʦʚʨʘʛʦʚ ʜʦʩʪʠʛʘʝʪ 100-150 ʤ, ʰʠʨʠʥʘ 1-3 ʤ, ʛʣʫʙʠʥʘ 

0,5-1,5 ʤ. 

ʀʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʜʝʬʦʨʤʘʮʠʠ ʙʝʨʝʛʦʚ ʧʦʟʚʦʣʷʝʪ ʚʳʷʩʥʠʪʴ ʩʫʱʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ 

ʧʝʨʝʨʘʙʦʪʢʠ, ʚʳʷʚʠʪʴ ʠʭ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʫʪʦʯʥʠʪʴ ʩʭʝʤʳ ʠ ʧʦʩʪʨʦʝʥʠʷ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʘʭ ʧʨʦʛʥʦʟʘ ʧʝʨʝʨʘʙʦʪʢʠ ʙʝʨʝʛʦʚ ʠ ʩʦʟʜʘʪʴ ʥʦʚʳʝ 

ʤʝʪʦʜʳ, ʫʜʦʩʪʦʚʝʨʷʶʱʠʝ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʠ ʟʘʧʨʦʩʘʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ɸʢʪʠʚʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʙʝʨʝʛʦʚʳʭ ʩʢʣʦʥʘʭ ʩʣʦʞʝʥʥʳʭ ʛʠʧʩʘʤʠ. 

ʇʝʨʝʨʘʙʦʪʢʘ ʛʠʧʩʦʚʳʭ ʧʦʨʦʜ ʧʦʜʛʦʪʘʚʣʠʚʘʝʪʩʷ ʚ ʦʧʦʣʟʥʝ-ʦʙʚʘʣʴʥʫʶ ʩʪʘʜʠʶ 

ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʰʝʣʝʞʘʱʠʭ ʩʢʣʦʥʦʚ, ʪ.ʝ. ʜʣʷ ʜʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʙʝʨʝʛʦʚʳʭ ʩʢʣʦʥʦʚ 

ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʧʝʨʝʭʦʜ ʘʢʪʠʚʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʚʝʩʴʤʘ ʘʢʪʠʚʥʫʶ. 

ʀ ʪʘʢ, ʠʟ ʚʩʝʛʦ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʨʘʟʜʝʣʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘʨʫʰʘʝʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʭʦʜ ʨʘʟʚʠʪʠʷ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ, ʚ ʜʝʣʦ ʚʩʪʫʧʘʶʪ 

ʥʦʚʳʝ ʤʦʱʥʳʝ ʬʘʢʪʦʨʳ ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʨʝʛʠʦʥʘʣʴʥʳʝ 

ʜʣʷ ʚʩʝʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʣʦʢʘʣʴʥʳʝ. ʈʝʛʠʦʥʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʧʨʦʷʚʣʷʶʪʩʷ ʧʦ ʚʩʝʤʫ 

ʧʝʨʠʤʝʪʨʫ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ʙʘʩʩʝʡʥʘ ʚʦʜʦʸʤʘ, ʫʨʦʚʝʥʥʳʡ ʠ ʚʝʪʨʦʚʦʣʥʦʚʦʡ ʨʝʞʠʤ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

ʃʦʢʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʧʨʦʷʚʣʷʶʪʩʷ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʫʯʘʩʪʢʘʭ ʩʢʣʦʥʦʚ ʠ ʦʙʫʩʣʦʚʣʝʥʳ 

ʣʠʪʦʣʦʛʠʝʡ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʩʣʘʛʘʶʱʠʭ ʠʭ ʧʦʨʦʜ, 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʩʢʣʦʥʦʚ. ʆʩʥʦʚʥʦʡ ʬʘʢʪʦʨ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʭʘʨʘʢʪʝʨ 

ʧʝʨʝʨʘʙʦʪʢʠ ʙʝʨʝʛʦʚ ʅʫʨʝʢʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ï ʫʨʦʚʝʥʥʳʡ ʨʝʞʠʤ ʚʦʜʦʸʤʘ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʝʥʥʦʛʦ ʨʝʞʠʤʘ ʧʝʨʝʨʘʙʦʪʢʠ ʙʝʨʝʛʦʚʳʭ ʩʢʣʦʥʦʚ ʝʞʝʛʦʜʥʦ ʧʨʦʠʩʭʦʜʠʪ 

ʚ ʪʨʠ ʧʝʨʠʦʜʘ: ʥʘʧʦʣʥʝʥʠʝ, ʩʪʦʷʥʠʝ, ʩʘʨʘʙʦʪʢʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ ʨʘʩʰʠʨʷʝʪʩʷ ʟʦʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʦʜʳ ʩ ʩʫʰʝʡ, 

ʧʨʦʮʝʩʩ ʚʳʨʘʙʦʪʢʠ ʧʨʦʬʠʣʷ ʨʘʚʥʦʚʝʩʠʷ ʨʘʩʪʷʛʠʚʘʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ; ʩʦʟʜʘʶʪʩʷ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʢʣʦʥʦʚ ʠʟʟʘ ʚʟʚʝʰʠʚʘʥʠʷ ʧʦʨʦʜ ʧʨʠ 

ʧʦʜʪʦʧʣʝʥʠʠ ʠ ʫʪʷʞʝʣʝʥʠʠ ʧʨʠ ʩʨʘʙʦʪʢʝ. ʅʘ ʦʩʥʦʚʥʦʡ ʘʥʘʣʠʟʘ ʬʘʢʪʦʨʦʚ ʠ ʬʦʨʤ 

ʧʝʨʝʨʘʙʦʪʢʠ ʙʝʨʝʛʦʚ ʚʳʜʝʣʝʥʦ ʧʷʪ ʫʯʘʩʪʢʦʚ ʙʝʨʝʛʦʚʳʭ ʩʢʣʦʥʦʚ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʙʝʨʝʛʦʚ ʠ ʫʯʘʩʪʦʢ ʙʝʨʝʛʦʚʳʭ ʩʢʣʦʥʦʚ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ [3]. 

ɼʘʣʴʥʝʡʰʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʜʠʥʘʤʠʢʦʡ ʙʝʨʝʛʦʚʳʭ ʩʢʣʦʥʦʚ ʧʦ ʧʝʨʠʤʝʪʨʫ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩʣʝʜʫʝʪ ʧʨʦʜʦʣʞʠʪʴ. ɼʣʷ ʧʨʦʛʥʦʟʘ ʧʝʨʝʨʘʙʦʪʢʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ 

ʙʝʨʝʛʦʚ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʪʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʨʘʟʤʳʚʘʝʤʦʩʪʠ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ. ʅʘ ʙʦʣʴʰʦʡ ʯʘʩʪʠ ʧʝʨʠʤʝʪʨʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʘʙʨʘʟʠʦʥʥʳʭ ʩʢʣʦʥʦʚ, ʥʘʜʚʦʜʥʳʭ ʘʙʨʘʟʠʦʥʥʳʭ ʫʩʪʫʧʦʚ ʠ ʩʢʣʦʥʦʚ 

ʠʤʝʝʪ ʥʝ ʩʪʘʮʠʦʥʘʨʥʳʡ ʨʝʞʠʤ. 

ʅʫʨʝʢʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʫʯʠʪʳʚʘʷ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʘʢʪʦʨʦʚ ʧʝʨʝʨʘʙʦʪʢʠ, 

ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʝʛʦ ʙʝʨʝʛʘʭ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʘʥʘʣʦʛʦʤ, ʚ ʯʘʩʪʠ ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʷ 

ʙʝʨʝʛʦʚ, ʜʣʷ ʩʪʨʦʷʱʠʭʩʷ ʠ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʛʦʨʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʉʨʝʜʥʝʡ ɸʟʠʠ. 
 

ʃʀʊɽʈɸʊʋʈɸ 

1. ɻʫʨʝʴʚ ɸ.ʄ. ʇʨʠʥʮʠʧʳ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʩʢʘʣʴʥʳʭ ʤʘʩʩʠʚʦʚ ʥʘ ʫʯʘʩʪʢʘʭ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʳʩʦʢʠʭ ʧʣʦʪʠʥ. ɺʦʧʨʦʩʳ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʠ ʛʨʫʥʪʦʚʝʜʝʥʠ ̫/ ɸ.ʄ. ɻʫʨʝʴʚ. 

2. ɿʦʣʦʪʘʨʝʚ ɻ.ʉ. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʷ ʙʝʨʝʛʦʚʳʭ ʩʢʣʦʥʦʚ ʠ ʦʮʝʥʢʘ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ: ɺ ʢʥ: 

ʊʨʫʜʳ ʣʘʙʦʨʘʪʦʨʠʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ɸʅ ʉʉʉʈ / ɻ.ʉ. ɿʦʣʦʪʘʨʝʚ. -ʄ., 1955. 

3. çʅʘʙʣʶʜʝʥʠʷ ʟʘ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʩʢʣʦʥʦʚ ʥʘ ʙʝʨʝʛʘʭ ʅʫʨʝʢʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘè ʟʘ 1977-1978ʛ. / ɺ.ɼ. 

ʌʦʤʝʥʢʦ, ʉ.ʐ. ʐʘʠʤʦʚ [ʠ ʜʨ.] // ʌʦʥʜʳ ʇʆ çʊʘʜʞʠʢʛʝʦʣʦʛʠʷè. - 1979. 

 

ɻɽʆɼʀʅɸʄʀʏɽʉʂʀɽ ʇʈʆʎɽʉʉʓ ʇʆ ʇɽʈʀʄɽʊʈʋ ʅʋʈɽʂʉʂʆɻʆ ɺʆɼʆʍʈɸʅʀʃʀʑɸ 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʬʦʨʤʠʨʦʚʘʥʠʝ, ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʳ ʙʝʨʝʛʦʚ, 

ʅʫʨʝʢʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 



44 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʦʭʨʘʥʠʣʠʱ, ʙʝʨʝʛʦʚ, ʧʨʦʮʝʩʩʳ, ʧʝʨʝʨʘʙʦʪʢʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ, ʟʘʪʦʧʣʝʥʠʝ, 

ʩʢʣʦʥʦʚ ʬʘʢʪʦʨʦʚ. 

 

GEODYNAMIC PROCESSES ON PERIMETER NUREKSKY RESERVOIR  

In this article considered formation, processings and geodynamic processes of coast, the Nureksky reservoir. 

Key words: reservoirs, coast, processes, processings, formation, flooding, slopes of factors.  

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: ʍ.ʅ. ʅʘʠʤʦʚ ï ʘʩʧʠʨʘʥʪ 2-ʛʦ ʢʫʨʩʘ ʢʘʬʝʜʨʳ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʠ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʈ.ɸ. ʉʘʥʛʠʥʦʚ - ʘʩʧʠʨʘʥʪ 3-ʛʦ ʢʫʨʩʘ ʢʘʬʝʜʨʳ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʠ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʍ.ʀ. ʍʫʜʦʡʜʦʜʦʚ ï ʟʘʚʝʜʫʶʱʝʡ ʣʘʙʦʨʘʪʦʨʠʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ 

ʧʦ ʟʝʤʝʣʴʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʠ ʛʝʦʜʝʟʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

 

 

ʉʆɺʈɽʄɽʅʅʓɽ ɿʆʃʆʊʆ ʈʆʉʉʓʇʅʓɽ ʆʊʃʆɾɽʅʀʗ ɼʆʃʀʅʓ ʈ. ʍʀʅɻʆʋ 

 

ɼʞ.ʅ. ʌʦʟʠʣʦʚ, ɹ.ɸ. ɸʣʠʜʦʜʦʚ, ɸ.ʂ. ʆʰʫʨʤʘʤʘʜʦʚ 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɺ ʜʦʣʠʥʝ ʨ. ʍʠʥʛʦʫ ʩʨʝʜʠ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘʠʙʦʣʴʰʠʤ ʨʘʟʚʠʪʠʝʤ 

ʧʦʣʴʟʫʶʪʩʷ ʤʦʨʝʥʳ, ʘʣʣʶʚʠʡ ʠ ʧʨʦʣʶʚʠʡ. ʄʦʨʝʥʳ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ, ʚʣʦʞʝʥʥʳʝ ʚ ʜʨʝʚʥʝ 

ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʥʠʭ ʙʦʣʝʝ ʩʚʝʞʠʤ ʚʠʜʦʤ, ʦʜʥʘʢʦ ʟʘʜʝʨʥʦʚʘʥʳ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʤʳʪʳ ʧʦʩʣʝʜʫʶʱʝʡ ʵʨʦʟʠʝʡ. ʈʘʡʦʥʳ ʚʳʥʦʩʘ ʤʦʨʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʜʦʚʦʣʴʥʦ ʣʝʛʢʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʦ ʩʦʩʪʘʚʫ ʤʦʨʝʥ. ɺ 1953 ʛ. ʆ.ʂ. ʏʝʜʠʷ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʥʝʯʥʘʷ ʤʦʨʝʥʘ ʣʝʜʥʠʢʦʚ ʛʘʨʤʠʥʩʢʦʡ ʛʨʫʧʧʳ ʥʘʭʦʜʠʪʩʷ ʫ ʢʠʰʣʘʢʘ 

ɸʨʟʳʥʛ, ʆʙʠ-ʤʘʟʘʨʩʢʦʛʦ ʠ ɼʘʨʚʘʟʩʢʦʛʦ ʣʝʜʥʠʢʦʚ- ʫ ʢʠʰʣʘʢʘ ʅʘʡʛʫʬ. ʇʦ ʥʝʢʦʪʦʨʳʤ 

ʙʦʢʦʚʳʤ ʧʨʠʪʦʢʘʤ ʤʦʨʝʥʳ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʩʧʫʩʢʘʣʠʩʴ ʚ ʩʘʤʫʶ ʜʦʣʠʥʫ ʍʠʥʛʦʫ (ʇʠʨʴʷʭ), 

ʥʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʘʭʦʜʷʪʩʷ ʚʳʰʝ ʠʭ ʫʩʪʴʝʚʦʡ ʯʘʩʪʠ, ʦʪʯʝʛʦ ʧʦʩʣʝʜʥʷʷ ʠʤʝʝʪ ʚʠʜ 

ʪʝʩʥʠʥʳ (ʤʦʣʦʜʦʡ ʧʨʦʧʠʣ), ʘ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʧʦʜʚʝʰʝʥʘ ʥʘʜ ʦʩʥʦʚʥʦʡ ʜʦʣʠʥʦʡ. 

ʆʪ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʢʦʥʝʯʥʳʭ ʤʦʨʝʥ ʥʘ ʍʠʥʛʦʫ ʠ ʆʙʠ-ʤʘʟʘʨʝ ʥʘʯʠʥʘʝʪʩʷ 

çʉʘʥʛʚʦʨʩʢʠʡ ʢʦʤʧʣʝʢʩè ʪʝʨʨʘʩ. ʕʪʦ ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʪʝʨʨʘʩʳ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʧʠʩʘʥʥʳʤʠ ʚʳʰʝ ʤʦʨʝʥʘʤʠ. ʉʨʝʜʠ ʵʪʠʭ ʪʝʨʨʘʩ ʥʘʠʙʦʣʝʝ 

ʭʘʨʘʢʪʝʨʥʳ ʩ ʫʨʦʚʥʝʤ 70-90 ʤ (ʚʝʨʭʥʷʷ, IV), 35-40 ʤ (III) ʠ 15-20 ʤ (II). ʀʟ ʥʠʭ ʪʝʨʨʘʩʘ 

ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʩʠʥʭʨʦʥʥʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʦʥʝʯʥʳʭ ʤʦʨʝʥ (ʤʘʢʩʠʤʫʤ ʦʣʝʜʝʥʝʥʠʷ), 

ʦʩʪʘʣʴʥʳʝ ʤʦʣʦʞʝ ʥʝʛʦ [1]. 

ʊʝʨʨʘʩʳ ʩʣʘʛʘʶʪʩʷ ʚʘʣʫʥʠʩʪʦ-ʛʘʣʝʯʥʦ-ʧʝʩʯʘʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʆʪ ʤʦʨʝʥ ʚʥʠʟ ʧʦ 

ʪʝʯʝʥʠʶ ʛʨʫʙʦʩʪʴ ʦʙʣʦʤʢʦʚ ʚ ʦʙʱʝʤ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʵʪʠʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʩʪʝʧʝʥʴ ʦʢʘʪʘʥʥʦʩʪʠ. 

ɼʨʝʚʥʠʤ ʠ ʥʝʜʘʚʥʠʤ ʩʪʘʨʘʪʝʣʴʩʢʠʤ ʦʪʨʘʙʦʪʢʘʤ ʧʦʜʚʝʨʛʘʣʠʩʴ ʩʣʦʠ ʛʨʫʙʦʛʦ ʚʘʣʫʥʠʢʘ 

ʢʘʢ ʚ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʪʝʨʨʘʩʘʭ, ʪʘʢ ʠ ʚ ʪʝʨʨʘʩʘʭ ʮʦʢʦʣʴʥʳʭ, ʛʜʝ ʦʥʠ ʩʣʘʛʘʶʪ 

ʘʣʣʶʚʠʘʣʴʥʫʶ ʧʦʢʨʳʰʢʫ. ʇʦʜʦʙʥʳʝ ʩʣʦʠ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ, ʠ ʩʪʘʣʦ ʙʳʪʴ, 

ʨʘʟʨʘʙʦʪʢʠ ʠʤʝʶʪʩʷ ʥʘ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʪʝʨʨʘʩʘʭ. 

ʉʦʟʜʘʝʪʩʷ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʜʨʝʚʥʝʝ ʨʫʩʣʦ ʥʘʭʦʜʠʪʩʷ ʚʧʨʘʚʦ ʦʪ ʩʦʚʨʝʤʝʥʥʦʛʦ, 

ʦʪʜʝʣʷʷʩʴ ʦʪ ʥʝʛʦ ʙʘʨʴʝʨʦʤ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ. ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʦʥʦ ʧʦʜʩʝʯʝʥʦ ʣʠʰʴ ʚ 

ʤʝʩʪʘʭ ʨʘʩʰʠʨʝʥʠʷ ʜʦʣʠʥʳ, ʛʜʝ ʦʥʘ ʠʤʝʝʪ ʠʟʚʠʣʠʩʪʫʶ ʬʦʨʤʫ ʚ ʧʣʘʥʝ. ʊʘʤ, ʛʜʝ 

ʩʦʚʨʝʤʝʥʥʘʷ ʜʦʣʠʥʘ ʧʨʦʭʦʜʠʪ ʚ ʢʨʝʩʪ ʧʨʦʩʪʠʨʘʥʠʷ ʧʦʨʦʜ ʠ ʠʤʝʝʪ ʫʟʢʫʶ V-ʦʙʨʘʟʥʫʶ ʠʣʠ 

ʱʝʣʝʦʦʙʨʘʟʥʫʶ ʬʦʨʤʳ, ʥʝʪ ʥʠʢʘʢʠʭ ʩʣʝʜʦʚ ʠ ʟʘʭʦʨʦʥʝʥʥʦʛʦ ʨʫʩʣʘ. ʇʦʩʣʝʜʥʝʝ 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʚʦʝʛʦ ʤʝʘʥʜʨʠʨʦʚʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠ 

ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʫʩʪʫʧʘʭ ʵʨʦʟʠʦʥʥʳʭ ʪʝʨʨʘʩ ʍʠʥʛʦʫ, ʘ ʪʘʢʞʝ ʚ ʩʪʝʥʢʘʭ ʙʦʢʦʚʳʭ ʧʨʠʪʦʢʦʚ 

ʨʘʡʦʥʘ ɸʣʠ-ʉʫʨʭʘʥ. ʆʥʦ ʠʤʝʝʪ ʚ ʨʘʟʨʝʟʘʭ ʢʨʫʪʳʝ, ʧʦʯʪʠ ʦʪʚʝʩʥʳʝ, ʙʦʨʪʘ, ʯʪʦ ʤʦʞʝʪ 

ʫʢʘʟʳʚʘʪʴ ʥʘ ʝʛʦ ʟʥʘʯʠʪʝʣʴʥʫʶ ʛʣʫʙʠʥʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʨʝʟʘ ʚʦʜʳ.  
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ɼʨʝʚʥʝʝ ʨʫʩʣʦ ʥʘʭʦʜʠʪʩʷ ʧʦʜ IV ʠ III  ʪʝʨʨʘʩʘʤʠ (700-90 ʤ ʠ 35-40 ʤ). ʕʪʦ ʤʦʞʝʪ 

ʫʢʘʟʳʚʘʪʴ ʥʘ ʪʦ, ʯʪʦ ʦʩʥʦʚʥʦʝ ʫʛʣʫʙʣʝʥʠʝ ʜʦʣʠʥʳ ʧʨʦʠʩʭʦʜʠʣʦ ʜʦ ʬʦʨʤʠʨʦʚʘʥʠʷ IV ʠ 

ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʨʨʘʩ. 

ʇʨʦʣʶʚʠʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʪʝʨʨʘʩ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʣʦʚʳʭ ʢʦʥʫʩʦʚ ʩ ʜʘʥʥʦʡ ʪʝʨʨʘʩʦʡ ʨʝʢʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʢʦʥʫʩʘ ʚʳʥʦʩʘ ʯʘʩʪʦ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʪʝʨʨʘʩʫ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʫʨʦʚʥʷ [2]. 

ʂʦʥʫʩʘ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʧʨʠʫʨʦʯʝʥʳ ʦʙʳʯʥʦ ʢ 70-90-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʝ, ʪ.ʝ. ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʭ ʧʨʦʠʩʭʦʜʠʣʦ ʚʩʢʦʨʝ ʧʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʪʦʡ ʪʝʨʨʘʩʳ. ʄʝʥʴʰʠʝ 

ʢʦʥʫʩʘ ʦʧʫʩʢʘʶʪʩʷ ʥʘ ʪʝʨʨʘʩʳ ʙʦʣʝʝ ʥʠʟʢʠʭ ʫʨʦʚʥʝʡ. ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʧʨʦʣʶʚʠʘʣʴʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʨʘʟʚʠʪʳ ʚ ʜʦʣʠʥʝ ʨ. ɼʘʨʘʭʪʘʢ (ʣʝʚʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʆʙʠ-ʄʘʟʘʨʘ), ʛʜʝ ʠʤ 

ʥʘʮʝʣʦ ʚʳʧʦʣʥʝʥʘ ʥʠʞʥʷʷ ʯʘʩʪʴ ʪʨʦʛʘ ʠ ʦʙʨʘʟʦʚʘʥʘ ʧʩʝʚʜʦʪʝʨʨʘʩʘ.  

ɿʦʣʦʪʦʥʦʩʥʦʩʪʴ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʍʠʥʛʦʫ ʠʟʜʘʚʥʘ ʙʳʣʘ ʠʟʚʝʩʪʥʘ. ʆʙ ʵʪʦʤ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʪʚʘʣʳ ʜʨʝʚʥʠʭ ʚʳʨʘʙʦʪʦʢ, ʤʘʢʩʠʤʘʣʴʥʦ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʚ ʨʘʡʦʥʝ ʉʘʥʛʚʦʨʘ. ʊʘʤ, ʞʝ ʚ ʫʩʪʫʧʘʭ IV ʠ III  ʪʝʨʨʘʩ. 

ʇʦʤʠʤʦ ʜʨʝʚʥʠʭ ʦʪʨʘʙʦʪʦʢ ʠʤʝʶʪʩʷ ʪʘʢʞʝ ʨʘʟʨʫʰʝʥʥʳʝ ʩʪʘʨʘʪʝʣʴʩʢʠʝ ʰʫʨʬʳ ʠ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʚʨʝʟʳ. ʇʦʩʣʝʜʥʠʝ ʧʨʠʫʨʦʯʝʥʳ ʢ ʮʦʢʦʣʴʥʳʤ ʪʝʨʨʘʩʘʤ ʚ ʨʘʡʦʥʝ ʃʦʜʞʠʨʢʘ 

ʠ ʧʦ ʨ.ʆʙʠ-ɿʘʥʢʠ. 

ʇʦ ʩʫʱʝʩʪʚʫ ʥʠʞʝ ʃʦʜʞʠʨʢʘ ʜʨʝʚʥʠʭ ʦʪʨʘʙʦʪʦʢ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ɺ ʧʝʨʠʦʜ 

ʩʪʘʨʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʚ ʜʦʣʠʥʝ ʍʠʥʛʦʫ ʩʫʱʝʩʪʚʦʚʘʣ ʧʨʠʠʩʢ ʉʘʥʛʚʦʨ-ʃʦʜʞʠʨʢ, ʢʦʪʦʨʳʡ ʚ 

1932-33 ʛʦʜʘʭ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʟʦʣʦʪʘ ʟʘʥʠʤʘʣ ʨʫʢʦʚʦʜʷʱʝʝ ʤʝʩʪʦ; ʚ 1932ʛ. ʩʜʘʥʦ ʟʦʣʦʪʘ ʜʦ 

25 ʢʛ; ʚ 1933 ʛʦʜʫ ï 14 ʢʛ; ʚ 1934 ʛʦʜʫ ï 12 ʢʛè. ʇʨʠʯʝʤ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʢʦʩʦʚʳʝ ʨʦʩʩʳʧʠ ʠ ʨʦʩʩʳʧʠ ʥʠʟʢʠʭ ʮʦʢʦʣʴʥʳʭ ʪʝʨʨʘʩ ʚ ʨʘʡʦʥʝ ʢʠʰʣʘʢʦʚ ʋʨʬʘʪʳ-

ʃʦʜʞʠʨʢ. 

ʆʜʥʘʢʦ, ʵʪʠ ʜʘʥʥʳʝ, ʚʟʷʪʳʝ ʠʟ ʦʪʯʝʪʘ ɺ.ɺ. ɹʦʛʘʪʳʨʝʚʘ (1952), ʚʨʷʜ ʣʠ ʤʦʛʫʪ ʪʦʯʥʦ 

ʫʢʘʟʳʚʘʪʴ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʜʦʙʳʪʦʛʦ ʟʦʣʦʪʘ ʠʤʝʥʥʦ ʚ ʜʦʣʠʥʝ ʍʠʥʛʦʫ. ʊʘʢ, ʚ ʪʦʤ ʞʝ 1932 ʛ. 

ʵʪʠ ʨʦʩʩʳʧʠ ʨʘʟʚʝʜʳʚʘʣʠʩʴ ʠʥʞʝʥʝʨʦʤ ʅ.ʉ. ɺʦʨʚʫʣʝʚʳʤ, ʢʦʪʦʨʳʡ ʥʝ ʪʦʣʴʢʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʠʭ ʥʝʧʨʦʤʳʰʣʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʥʦ ʠ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʩʪʘʨʘʪʝʣʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʩʯʠʪʘʣʠ ʙʦʣʝʝ ʚʳʛʦʜʥʳʤ ʫʭʦʜʠʪʴ ʥʘ ʧʨʦʤʳʩʝʣ ʠʟ ʜʦʣʠʥʳ ʨʝʢʠ ʍʠʥʛʦʫ ʚ ʜʦʣʠʥʫ 

ʨʝʢʠ ʄʫʢ-ʩʫ (ʟʘ 100 ʠ ʙʦʣʝʝ ʢʤ). ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʯʠʩʣʝ ʩʜʘʥʥʦʛʦ ʟʦʣʦʪʘ ʢʘʢʦʡ-ʪʦ 

ʧʨʦʮʝʥʪ (ʚʝʨʦʷʪʥʦ, ʙʦʣʴʰʠʡ) ʧʘʜʘʝʪ ʥʘ ʤʫʢʩʫʡʩʢʦʝ ʟʦʣʦʪʦ. 

ʅʘʢʦʥʝʮ, ʚ 1953ʛ. ʨʦʩʩʳʧʠ ʍʠʥʛʦʫ ʠʟʫʯʘʣʠʩʴ ʍʠʥʛʦʫʩʢʦʡ ʧʘʨʪʠʝʡ ʢʦʥʪʦʨʳ ʊɿʈ, 

ʢʦʪʦʨʦʡ ʨʫʢʦʚʦʜʠʣ ʆ.ʂ.ʏʝʜʠʷ. ʕʪʠ ʨʘʙʦʪʳ ʧʦʢʘʟʘʣʠ ʩʣʝʜʫʶʱʝʝ: 

1. ʅʘʠʙʦʣʝʝ ʦʙʦʛʘʱʝʥʳ ʟʦʣʦʪʦʤ ʢʦʩʦʚʳʝ ʦʪʣʦʞʝʥʠʷ çʙʝʯʝʚʥʠʢè, ʢʦʪʦʨʳʝ ʧʨʠʛʦʜʥʳ 

ʣʠʰʴ ʜʣʷ ʩʪʘʨʘʪʝʣʴʩʢʦʡ ʜʦʙʳʯʠ (ʥʘʠʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ, ʤʠʛʨʠʨʫʶʱʠʝ ʩʦ ʚʨʝʤʝʥʝʤ). 

2. ʈʦʩʩʳʧʝʡ ʚʳʩʦʢʠʭ ʪʝʨʨʘʩ (ʚʳʰʝ 100 ʤ) ʥʝ ʠʤʝʝʪʩʷ, ʪʘʢ ʢʘʢ ʵʪʠ ʪʝʨʨʘʩʳ 

ʵʨʦʟʠʦʥʥʳʝ. 

3. ʈʦʩʩʳʧʠ ʥʠʟʢʠʭ ʪʝʨʨʘʩ (ʥʠʞʝ 90 ʤ) ï ʥʝʧʨʦʤʳʰʣʝʥʥʳʝ. ɽʜʠʥʩʪʚʝʥʥʦ 

ʦʙʦʛʘʱʝʥʥʳʡ ʧʣʘʩʪ ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʳʩʦʪʝ 35 ʤ, ʢ ʢʦʪʦʨʦʤʫ ʠ ʧʨʠʫʨʦʯʝʥʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʩʫʤʝʡ, ʛʜʝ ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʦʪʘ ʜʦʭʦʜʠʪ ʜʦ 400 ʤʛ/ʤ
3
. 

4. ɺ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʜʨʝʚʥʠʭ ʧʝʨʝʫʛʣʫʙʣʝʥʥʳʭ ʜʦʣʠʥ ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʦʪʘ ʥʝ 

ʙʳʣʦ ʚʳʷʩʥʝʥʦ ʠʟ-ʟʘ ʩʠʣʴʥʦʡ ʚʦʜʦʥʦʩʥʦʩʪʠ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ. ʕʪʦ, ʪʘʢʞʝ ʢʘʢ ʠ ʦʮʝʥʢʫ 

ʨʘʩʰʠʨʝʥʥʦʡ ʧʦʡʤʳ ʍʠʥʛʦʫ ʥʠʞʝ ʢʠʰʣʘʢʘ ʃʷʥʛʘʨ, ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʚʳʷʩʥʠʪʴ ʨʘʙʦʪʘʤʠ 

ʍʠʥʛʦʫʩʢʦʡ ʧʘʨʪʠʠ ʚ 1954ʛ. ʆʜʥʘʢʦ, ʵʪʠ ʨʘʙʦʪʳ ʪʘʢʞʝ ʥʠʯʝʛʦ ʥʝ ʫʪʦʯʥʠʣʠ. 

ɿʦʣʦʪʦʥʦʩʥʦʩʪʴ ʧʝʨʝʫʛʣʫʙʣʝʥʥʳʭ ʜʦʣʠʥ ʦʩʪʘʣʘʩʴ ʥʝʚʳʷʩʥʝʥʥʦʡ ʧʦ ʚʳʰʝʫʢʘʟʘʥʥʳʤ 

ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʠʯʠʥʘʤ, ʯʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʚʳʷʚʣʝʥʠʷ ʚ ʰʠʨʦʢʦʡ ʧʦʡʤʝ ʍʠʥʛʦʫ ʧʣʦʱʘʜʝʡ 

ʧʦʜ ʜʨʘʞʥʳʝ ʧʦʣʠʛʦʥʳ, ʪʦ ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʙʦʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʤʘʣʳʝ 

ʩʦʜʝʨʞʘʥʠʷ ʤʝʪʘʣʣʘ [1,2,3]. 

ʀʩʭʦʜʷ ʠʟ ʚʩʝʛʦ ʩʢʘʟʘʥʥʦʛʦ ʚʳʰʝ, ʆ.ʂ. ʏʝʜʠʷ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʝʜʠʥʩʪʚʝʥʥʦ 

ʟʘʩʣʫʞʠʚʘʶʱʠʤʠ ʚʥʠʤʘʥʠʷ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʍʠʥʛʦʫ ʷʚʣʷʶʪʩʷ ʨʦʩʩʳʧʠ ʧʨʠʧʣʦʪʠʢʦʚʳʭ 

ʛʦʨʠʟʦʥʪʦʚ ʧʝʨʝʫʛʣʫʙʣʝʥʥʦʡ ʜʦʣʠʥʳ. ʇʨʦʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʣʠʙʦ 
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ʚʦʦʙʱʝ ʥʝ ʩʦʜʝʨʞʘʪ ʟʦʣʦʪʘ, ʣʠʙʦ ʠʤʝʶʪ çʟʥʘʢʦʚʦʝè ʟʦʣʦʪʦ, ʤʦʛʫʱʝʝ ʩʣʫʞʠʪʴ ʣʠʰʴ 

ʧʦʠʩʢʦʚʳʤ ʢʨʠʪʝʨʠʝʤ ʥʘ ʢʦʨʝʥʥʳʝ ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ. 
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ʉʆɺʈɽʄɽʅʅʓɽ ɿʆʃʆʊʆ ʈʆʉʉʓʇʅʓɽ ʆʊʃʆɾɽʅʀʗ ɼʆʃʀʅʓ ʈ.ʍʀʅɻʆʋ 
ʀʟʫʯʝʥʠʝʤ ʟʦʣʦʪʦʥʦʩʥʦʩʪʠ ʨʦʩʩʳʧʝʡ ʜʦʣʠʥʳ ʨʝʢʠ ʍʠʥʛʦʫ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʦʙʦʛʘʱʝʥʥʳʤ 

ʟʦʣʦʪʦʤ ʷʚʣʷʶʪʩʷ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʪʝʨʨʘʩ ʥʠʟʢʠʭ ʫʨʦʚʥʝʡ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ 

ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʜʦʙʳʯʘ ʟʦʣʦʪʘ ʩʪʘʨʘʪʝʣʴʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. ʇʨʦʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʣʠʙʦ ʥʝ ʩʦʜʝʨʞʘʪ 

ʟʦʣʦʪʦ, ʣʠʙʦ ʦʥʦ ʦʪʤʝʯʘʝʪʩʷ ʣʠʰʴ ʚ ʟʥʘʢʦʚʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʣʶʚʠʘʣʴʥʳʝ, ʧʨʦʣʶʚʠʘʣʴʥʳʭ, ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ, ʢʨʠʪʝʨʠʝʤ, ʧʦʡʤʳ, 

ʟʦʣʦʪʦʥʦʩʥʦʩʪʴ, ʰʫʨʬʳ, ʩʦʜʝʨʞʘʥʠʝ, ʨʦʩʩʳʧʠ ʢʦʥʫʩʦʚ, ʯʝʪʚʝʨʪʠʯʥʳʭ. 

MODERN GOLD PLACER DEPOSITS R.HINGOU VALLEY  

The study of the gold placers of the river valley Hingou found that most rich gold deposits are alluvial 

terraces low levels. The most appropriate here is artisanal gold mining methods. Proluvial deposits do not contain 

any gold, or it is celebrated only in the symbolic quantities. 

Key words: alluvial, proluvial, accumulative criterion, flood, gold-bearing, shafts, content placer cones, 

Quaternary. 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: ɼʞ.ʅ. ʌʦʟʠʣʦʚ ï ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʝʡ 

ʢʘʬʝʜʨʦʡ ʤʠʥʝʨʘʣʦʛʠʠ ʠ ʧʝʪʨʦʛʨʘʬʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. ʊʝʣʝʬʦʥ: 988-37-82-82 

ɹ.ɸ. ɸʣʠʜʦʜʦʚ ï ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʤʠʥʝʨʘʣʦʛʠʠ ʠ ʧʝʪʨʦʛʨʘʬʠʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʊʝʣʝʬʦʥ: 935-63-28-54 

ɸ.ʂ. ʆʰʫʨʤʘʤʘʜʦʚ ï ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʤʠʥʝʨʘʣʦʛʠʠ ʠ ʧʝʪʨʦʛʨʘʬʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 

 

ʅɽʂʆʊʆʈʓɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ɼʀʅɸʄʀʂʀ ʇɸʈɸʄɽʊʈɸ ʈʅ ʇʆɼɿɽʄʅʓʍ 

ɺʆɼ ʇʆ ɼɸʅʅʓʄ ʅɸɹʃʖɼɽʅʀʁ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʊɸɼɾʀʂʀʉʊɸʅɸ 

 

ʌ.ʍ. ʂʘʨʠʤʦʚ, ʅ.ɻ. ʉʘʣʦʤʦʚ, ɼ. ʅʠʷʟʦʚ, ɻ.ɹ. ʅʦʨʦʚʘ, ʐ.ʅ. ʋʩʫʧʦʚ 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ, ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʝʡʩʤʦʣʦʛʠʠ ɸʅ ʈʊ, 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ɸʅ ʈʊ 

 

ɺʚʝʜʝʥʠʝ. ʇʦʜʟʝʤʥʳʝ ʧʨʠʨʦʜʥʳʝ ʚʦʜʳ ʧʨʠʟʥʘʥʳ ʩʘʤʦʡ ʜʠʥʘʤʠʯʥʦʡ ʢʦʤʧʦʥʝʥʪʦʡ 

ʟʝʤʥʦʡ ʢʦʨʳ. ʆʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʤʥʦʛʦʦʙʨʘʟʥʦʤ ʬʠʟʠʯʝʩʢʦʤ ʠ ʭʠʤʠʯʝʩʢʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʩ ʪʚʸʨʜʦʡ ʠ ʛʘʟʦʦʙʨʘʟʥʦʡ ʢʦʤʧʦʥʝʥʪʘʤʠ ʟʝʤʥʦʡ ʢʦʨʳ, ʘ ʪʘʢʞʝ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʜʘʤʠ. 

ʇʨʠʨʦʜʥʳʝ ʚʦʜʳ, ʢʘʢ ʘʢʪʠʚʥʳʝ ʨʘʩʪʚʦʨʠʪʝʣʠ, ʚʩʪʫʧʘʶʪ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʤʠʥʝʨʘʣʘʤʠ 

ʚʤʝʱʘʶʱʠʭ ʪʚʸʨʜʳʭ ʧʦʨʦʜ, ʩʦʟʜʘʶʪ ʜʠʩʩʦʮʠʘʮʠʶ ʧʨʠʨʦʜʥʳʭ ʩʦʣʝʡ, ʢʠʩʣʦʪ, ʱʝʣʦʯʝʡ ʥʘ 

ʠʦʥʳ, ʧʨʠʚʦʜʷ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʨʘʩʪʚʦʨʦʚ 

[1].ʉʘʤʦʝ ʰʠʨʦʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʦ ʚʦʟʨʘʩʪʫ, ʩʪʨʦʝʥʠʶ, ʩʦʩʪʘʚʫ, ʢʦʪʦʨʦʝ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʛʦʨʥʳʭ ʠ ʜʦʣʠʥʥʳʭ ʨʘʡʦʥʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʦʙʫʩʣʦʚʠʣʦ ʠ ʦʩʦʙʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʝʩʴ ʧʦʜʟʝʤʥʳʭ ʚʦʜ [2]. ʇʦʩʢʦʣʴʢʫ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʬʠʟʠʯʝʩʢʠʤʠ ʠ ʭʠʤʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʛʝʦʩʨʝʜʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʠ ʚʨʝʤʝʥʥʳʤʠ ʤʘʩʰʪʘʙʘʤʠ, 

ʪʦ ʝʩʪʝʩʪʚʝʥʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʙʫʜʫʪ ʦʪʨʘʞʘʪʴʩʷ ʚ ʜʠʥʘʤʠʢʝ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚʘʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ [3-5]. ɽʩʣʠ ʙʫʜʫʪ ʥʘʜʸʞʥʦ ʫʩʪʘʥʦʚʣʝʥʳ ʘʣʛʦʨʠʪʤʳ 
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ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʘʥʦʤʘʣʠʷʤʠ ʠ ʢʦʥʢʨʝʪʥʳʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ, 

ʪʦ ʤʦʞʥʦ ʙʫʜʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʪʠ ʘʥʦʤʘʣʠʠ ʢʘʢ ʧʨʝʜʚʝʩʪʥʠʢʠ ʠ ʪʝʤ ʩʘʤʳʤ ʧʦʷʚʠʪʩʷ 

ʦʩʥʦʚʘ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʛʥʦʟʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ [6-13]. ʆʧʨʝʜʝʣʸʥʥʳʡ ʦʧʳʪ ʦʙʥʘʨʫʞʝʥʠʷ 

ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ ʚ ʩʚʷʟʠ ʩ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʮʠʢʣʘʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘʢʦʧʣʝʥ ʠ ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ ʚ ʩʝʡʩʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʨʘʡʦʥʘʭ 

ʊʘʜʞʠʢʠʩʪʘʥʘ [4,5,13]. 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʝʡʩʤʦʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʝʡʩʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ. ʎʝʣʴ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʨʷʜʘ ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ʉʝʪʴ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ ʠ ʤʝʪʦʜʳ ʥʘʙʣʶʜʝʥʠʡ. ʇʫʥʢʪʳ 

ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʎʝʥʪʨʘʣʴʥʦʤ 

ʊʘʜʞʠʢʠʩʪʘʥʝ: ʗʚʨʦʟ, ʆʙʠʛʘʨʤ ʠ ʐʘʘʤʙʘʨʳ ï ʚ ʧʨʝʜʝʣʘʭ ʊʘʜʞʠʢʩʢʦʡ ɼʝʧʨʝʩʩʠʠ, ʍʦʜʞʘ-

ʆʙʠʛʘʨʤ ï ʚ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʝ ʦʪ ʊʘʜʞʠʢʩʢʦʡ ɼʝʧʨʝʩʩʠʠ ʢ ʖʞʥʦʤʫ ʊʷʥʴ-ʐʘʥʶ (ʈʠʩ.1). ɺ 

ʨʘʡʦʥʝ ʥʘʙʣʶʜʝʥʠʡ ï ʩʪʦʣʠʮʘ ʨʝʩʧʫʙʣʠʢʠ ʛ.ɼʫʰʘʥʙʝ, ɻʠʩʩʘʨʩʢʘʷ ʜʦʣʠʥʘ ʩ ʥʘʠʙʦʣʴʰʠʤʠ 

ʧʣʦʪʥʦʩʪʷʤʠ ʥʘʩʝʣʝʥʠʷ ʠ ʢʨʫʧʥʳʤʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ. 

ɻʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘ ʬʠʟʠʯʝʩʢʠʭ ʠ 

ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʜʟʝʤʥʳʭ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ, ʚ ʯʘʩʪʥʦʩʪʠ ï ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ ʚʦʜʦʨʦʜʥʳʭ ʠʦʥʦʚ ʨʅ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʗʚʨʦʟ, ʆʙʠʛʘʨʤ, ʍʦʜʞʘ-ʆʙʠʛʘʨʤ ʠ 

ʐʘʘʤʙʘʨʳ (ʊʘʙʣ.1). ʅʘ ʩʪʘʥʮʠʠ ʍʦʜʞʘ-ʆʙʠʛʘʨʤ ʢʨʦʤʝ ʪʦʛʦ ʧʨʦʚʦʜʷʪʩʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʘʟʘ ʨʘʜʦʥʘ. 

 
ʈʠʩ.1. ʉʭʝʤʘ ʨʘʡʦʥʘ ʩʝʡʩʤʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ. I-XVII ïʛʣʫʙʠʥʥʳʝ ʨʘʟʣʦʤʥʳʝ ʟʦʥʳ;1 ï ʧʫʥʢʪ 

ʗʚʨʦʟ, 2 ï ʆʙʠʛʘʨʤ, 3 ï ʍʦʜʞʘ-ʆʙʠʛʘʨʤ, 4 ï ʐʘʘʤʙʘʨʳ 

 

ʇʫʥʢʪʳ ʐʘʘʤʙʘʨʳ ʠ ʗʚʨʦʟ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʀʣʷʢʩʢʦ-

ɺʘʭʰʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʆʙʠʛʘʨʤ ï ʦʪ ɻʠʩʩʘʨʦ-ʂʦʢʰʘʘʣʴʩʢʦʛʦ (ʖʞʥʦ-ɻʠʩʩʘʨʩʢʦʛʦ), ʍʦʜʞʘ-

ʆʙʠʛʘʨʤ ï ʦʪ ɻʠʩʩʘʨʦ-ʂʦʢʰʘʘʣʴʩʢʦʛʦ (ʖʞʥʦ-ɻʠʩʩʘʨʩʢʦʛʦ) ʠ ʂʘʨʘʢʫʣʴ-ʇʠʪʘʫʢʫʣʴʩʢʦʛʦ. 

ʅʘ ʈʠʩ.1. ʠ ʊʘʙʣ.1. ʛʣʫʙʠʥʥʳʝ ʨʘʟʣʦʤʳ ʧʦʢʘʟʘʥʳ ʧʦʜ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʥʦʤʝʨʘʤʠ ʚ 

ʨʠʤʩʢʠʭ ʮʠʬʨʘʭ ʩ ʫʢʘʟʘʥʠʷʤʠ ʥʘʠʙʦʣʴʰʝʡ ʤʘʛʥʠʪʫʜʳ ʛʝʥʝʨʠʨʫʝʤʳʭ ʠʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

[14-16]. ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʜʟʝʤʥʳʭ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ [2] 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣ. 2. 

 

ʊʘʙʣʠʮʘ 1. ɻʣʫʙʠʥʥʳʝ ʨʘʟʣʦʤʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ 
NN ʅʘʟʚʘʥʠʝ ʅʘʠʙʦʣʴʰʘʷ ʤʘʛʥʠʪʫʜʘ 

I ɹʘʨʪʘʥʛ-ʇʰʘʨʪʩʢʠʡ 7.5 
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IIa ɼʘʨʚʘʟ-ɿʘʘʣʘʡʩʢʠʡ 7.5 

IIb ɼʘʨʚʘʟ-ɿʘʘʣʘʡʩʢʠʡ 7.5 

III  ɻʘʨʤʯʘʰʤʠʥʩʢʠʡ 6.5 

IV  ɻʫʥʪ-ɸʣʠʯʫʨʩʢʠʡ 6.5 

IX  ʉʝʚʝʨʥʦ-ʌʝʨʛʘʥʩʢʠʡ 6.5 

V ʀʣʷʢʩʢʦ-ɺʘʭʰʩʢʠʡ 6.5 

VI  ʀʩʪʳʢʩʢʠʡ 6.5 

VII  ʂʘʨʘʢʫʣ-ʇʠʪʘʫʢʫʣʴʩʢʠʡ 6.5 

VIII  ʂʘʨʘʢʫʣ-ʉʘʨʝʟʩʢʠʡ 7.5 

X ʐʘʭʜʘʨʠʥʩʢʠʡ 6.5 

XI  ʖʞʥʦ-ɼʘʨʚʘʟ-ʊʘʥʳʤʘʩcʢʠʡ 6.5 

XII  ʖʞʥʦ-ʌʝʨʛʘʥʩʢʠʡ 6.5 

XIIIa  ʖʞʥʦ-ɻʠʩʩʘʨʩʢʠʡ 7.5 

XIIIb  ʖʞʥʦ-ɻʠʩʩʘʨʩʢʠʡ 7.5 

XIV  ɺʘʥʯ-ɸʢʙʘʡʪʘʣʩʢʠʡ 7.5 

XV ʗʟʛʫʣʝʤʩʢʠʡ 6.5 

XVI  ɿʘʘʤʠʥ-ʍʘʡʜʘʨʢʘʥʩʢʠʡ 7 

XVII  ɿʝʨʘʚʰʘʥʩʢʠʡ 6.5 

 

ʊʘʙʣʠʮʘ 2. ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 
 ̄ ʄʝʩʪʦʨʦʞʜʝʥʠʝ ɻʣʫʙʠʥʘ 

ʩʢʚʘʞʠʥʳ, ʤ 

ʉʨʝʜʥʷʷ 

ʪʝʤʧʝʨʘʪʫʨʘ, 
0
ʉ 

ʉʨʝʜʥʠʡ 

ʜʝʙʠʪ, ʣ/ʩ 

ʊʠʧʳ ʚʦʜ 

1 ʗʚʨʦʟ 171,8 45 0,35 ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦ-

ʥʘʪʨʠʝʚʳʡ 

2 ʆʙʠʛʘʨʤ 200 53 62,0 ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʦ-

ʥʘʪʨʠʝʚʳʡ 

3 ʍʦʜʞʘ-ʆʙʠʛʘʨʤ 46,5 63 1,5 ʛʠʜʨʦʢʘʨʙʦ-ʥʘʪʥʦ-

ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʦ-

ʥʘʪʨʠʝʚʦ-ʢʨʝʤʥʠʩʪʳʡ 

4 ʐʘʘʤʙʘʨʳ 1377 40 0,9 ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʦ-

ʥʘʪʨʠʝʚʳʡ 

 

ɺʦʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʐʘʘʤʙʘʨʳ ï ʧʣʘʩʪʦʚʳʝ, ʦʩʪʘʣʴʥʳʭ ï ʪʨʝʱʠʥʥʦ-ʞʠʣʴʥʳʝ 

[2,4,5]. ɺʩʝ ʩʢʚʘʞʠʥʳ ʥʘʧʦʨʥʳʝ, ʩʘʤʦʠʟʣʠʚʥʳʝ. 

ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʅ-ʤʝʪʨʘ ʨʅ-673.ʄ. ʊʦʯʥʦʩʪʴ 

ʠʟʤʝʨʝʥʠʡ ï ʥʘ ʫʨʦʚʥʝ 0,01 ʝʜʠʥʠʮ ʨʅ 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʙʣʶʜʝʥʠʡ. ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʥʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʭʦʜʘ ʨʅ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʪ ʚʨʝʤʝʥʠ. ʅʘ ʨʠʩ 2. ʧʦʢʘʟʘʥʳ 

ʧʨʠʤʝʨʳ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʜʣʷ ʧʫʥʢʪʦʚ ʆʙʠʛʘʨʤ ʠ ʐʘʘʤʙʘʨʳ ʟʘ 2016 ʛ. 



49 

 

 
ʈʠʩ.2. ɺʨʝʤʝʥʥʳʝ ʨʷʜʳ ʨʅ ʥʘ ʩʝʡʩʤʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʫʥʢʪʘʭ ʐʘʘʤʙʘʨʳ ʠ ʆʙʠʛʘʨʤ ʟʘ 2016ʛ.  

 

ɺʠʜʥʳ ʷʚʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʧʦʣʫʯʝʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʘʭ. ɺ ʧʫʥʢʪʝ ʐʘʘʤʙʘʨʳ, ʛʜʝ 

ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʠ ʦʪ 6,75 ʜʦ 7.05, ʥʘʙʣʶʜʘʝʪʩʷ ʷʚʥʘʷ 

ʧʦʚʪʦʨʷʝʤʦʩʪʴ, ʢʚʘʟʠʧʝʨʠʦʜʠʯʥʦʩʪʴ ʩ ʠʥʪʝʨʚʘʣʘʤʠ ʦʪ 14 ʜʦ 17 ʩʫʪʦʢ ʠ ʯʝʨʝʟ ʢʘʞʜʳʝ 7-10 

ʩʫʪʦʢ ʧʨʦʠʩʭʦʜʠʪ ʟʘʚʝʨʰʝʥʠʝ ʧʦʣʫʧʝʨʠʦʜʦʚ. ɺ ʧʫʥʢʪʝ ʆʙʠʛʘʨʤ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 

ʩʦʩʪʘʚʣʷʶʪ ʚʩʝʛʦ 0.03 ʝʜʠʥʠʮʳ, ʍʦʜʞʘ-ʆʙʠʛʘʨʤʝ ʠ ʗʚʨʦʟʝ ï ʚ ʧʨʝʜʝʣʘʭ 0.5. ʇʦ-

ʚʠʜʠʤʦʤʫ, ʷʚʥʘʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʭʦʜʘ ʨʅ ʚ ʐʘʘʤʙʘʨʘʭ ʦʙʫʩʣʦʚʣʝʥʘ ʚʣʠʷʥʠʝʤ ʥʝʢʦʪʦʨʦʛʦ 

ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʘʧʨʠʤʝʨ, ʣʫʥʥʳʭ ʠ ʩʦʣʥʝʯʥʳʭ ʧʨʠʣʠʚʦʚ. ʉʨʘʚʥʠʪʝʣʴʥʘʷ 

ʥʘʠʙʦʣʴʰʘʷ ʛʣʫʙʠʥʘ ʩʢʚʘʞʠʥʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʚʣʠʷʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ (ʊʘʙʣ.1). ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ, ʧʨʠʯʠʥʘ çʯʠʩʪʦʪʳ 

ʩʠʛʥʘʣʘè ʨʅ ʥʘ ʵʪʦʡ ʩʪʘʥʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʦʜʳ ʝʸ ʩʢʚʘʞʠʥʳ ʧʣʘʩʪʦʚʳʝ, ʩ 

ʵʣʣʠʟʠʦʥʥʳʤ ʨʝʞʠʤʦʤ, ʘ ʥʝ ʪʨʝʱʠʥʥʦ-ʞʠʣʴʥʳʝ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʣʘʩʪʦʚʳʝ ʚʦʜʳ ʚʳʭʦʜʷʪ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʜ ʥʘʧʦʨʦʤ ʠʟ ʧʣʘʩʪʦʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ, ʘ ʠʩʪʦʯʥʠʢʠ ʪʨʝʱʠʥʥʦ-

ʞʠʣʴʥʳʭ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʥʠʞʥʠʭ ʯʘʩʪʷʭ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ. ʉʢʚʘʞʠʥʘ ʆʙʠʛʘʨʤ 

ʦʙʦʨʫʜʦʚʘʥʘ ʦʙʩʘʜʥʳʤʠ ʪʨʫʙʘʤʠ ʠ ʧʦʵʪʦʤʫ ʪʘʢ ʞʝ, ʢʘʢ ʩʢʚʘʞʠʥʘ ʐʘʘʤʙʘʨʳ ʚ ʙʦʣʴʰʦʡ 

ʩʪʝʧʝʥʠ ʠʟʦʣʠʨʦʚʘʥʘ ʦʪ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʜʘʤʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʧʦʩʣʝʜʥʠʭ, ʥʘ ʩʢʚʘʞʠʥʘʭ ʍʦʜʞʘ-ʆʙʠʛʘʨʤ ʠ ʗʚʨʦʟ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʦʙʩʘʜʥʳʝ 

ʪʨʫʙʳ, ʦʥʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʛʣʫʙʦʢʠ ʠ ʧʦʵʪʦʤʫ ʧʦʜʚʝʨʞʝʥʳ ʚʣʠʷʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʥʘʙʣʶʜʝʥʠʷ, ʚʦ ʚʨʝʤʝʥʥʦʤ ʭʦʜʝ ʨʅ ʚ ʧʫʥʢʪʝ ʐʘʘʤʙʘʨʳ ʷʚʥʦ 

ʧʨʦʷʚʣʷʶʪʩʷ ʧʦʚʪʦʨʷʝʤʦʩʪʠ, ʢʚʘʟʠʧʝʨʠʦʜʠʯʥʦʩʪʠ. ʆʥʠ ʥʝ ʚʩʝʛʜʘ ʧʨʦʠʩʭʦʜʷʪ ʩ ʦʜʥʠʤ ʠ 

ʪʝʤ ʞʝ ʧʝʨʠʦʜʦʤ ʦʢʦʣʦ 14 ʩʫʪʦʢ, ʨʘʚʥʳʝ ʧʝʨʠʦʜʠʯʥʦʩʪʷʤ ʣʫʥʥʳʭ ʧʨʠʣʠʚʦʚ ʚ ʤʝʩʷʯʥʳʭ 

ʮʠʢʣʘʭ (ʩʠʜʝʨʠʯʝʩʢʠʡ ʤʝʩʷʮ ï 27,32166, ʜʨʘʢʦʥʠʯʝʩʢʠʡ ï 27,21222 ʠ ʩʠʥʦʜʠʯʝʩʢʠʡ ï 

29,53 ʩʫʪʦʢ, ʚ ʢʦʪʦʨʳʭ ʫʯʠʪʳʚʘʶʪʩʷ ʘʙʩʦʣʶʪʥʳʡ, ʩʦʙʩʪʚʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʘʱʝʥʠʷ ʃʫʥʳ, 

ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ʠ ʉʦʣʥʮʘ). ʏʝʨʝʟ ʧʦʣʫʧʝʨʠʦʜ ʃʫʥʘ ʩʦʟʜʘʸʪ ʧʨʠʤʝʨʥʦ ʪʘʢʦʡ ʞʝ 

ʧʦʚʪʦʨʥʳʡ ʧʨʠʣʠʚ ʚ ʪʦʯʢʝ ʥʘʙʣʶʜʝʥʠʷ. ɸʤʧʣʠʪʫʜʳ ʧʨʠʣʠʚʥʳʭ ʢʦʣʝʙʘʥʠʡ ʛʝʦʙʣʦʢʦʚ 

ʨʘʚʥʳ ʥʝʩʢʦʣʴʢʠʤ ʜʝʩʷʪʢʘʤ ʩʘʥʪʠʤʝʪʨʦʚ. ɺʣʠʷʥʠʝ ʣʫʥʥʳʭ ʧʨʠʣʠʚʦʚ ʥʘ ʜʝʬʦʨʤʘʮʠʠ 

ʟʝʤʥʦʡ ʢʦʨʳ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʝʚʳʰʘʶʪ ʚʣʠʷʥʠʝ ʩʦʣʥʝʯʥʳʭ ʧʦʯʪʠ ʚ 2.5 ʨʘʟʘ, ʧʦʵʪʦʤʫ 

ʧʦʩʣʝʜʥʠʤʠ ʚ ʧʨʠʙʣʠʞʝʥʠʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʟʝʤʥʦʡ 

ʛʨʘʚʠʪʘʮʠʠ ʛʝʦʙʣʦʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʭʦʜʷʪʩʷ ʚʦ ʚʟʘʠʤʥʦ ʩʞʘʪʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʧʦʵʪʦʤʫ 

ʚʩʷʢʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʠʭ ʜʚʠʞʝʥʠʷ ʦʛʨʘʥʠʯʝʥʳ ʩʠʣʘʤʠ ʪʨʝʥʠʷ ʠ ʩʮʝʧʣʝʥʠʷ (ʈʠʩ.3). 

ʇʦʜʲʸʤʳ ʠ ʦʧʫʩʢʘʥʠʷ ʛʝʦʙʣʦʢʦʚ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʥʠ ʚʦʜʳ ʚ 

ʩʢʚʘʞʠʥʝ. ʇʦʜʲʸʤʳ ʠ ʦʧʫʩʢʘʥʠʷ ʚʦʜʳ ʧʦʜʚʝʨʞʝʥʳ ʪʘʢʞʝ ʠ ʧʨʷʤʦʤʫ, ʧʝʨʝʤʝʥʥʦʤʫ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʤʫ ʧʨʠʪʷʞʝʥʠʶ ʃʫʥʳ ʧʨʠ ʝʸ ʚʨʘʱʝʥʠʠ ʚʦʢʨʫʛ ɿʝʤʣʠ.  

 



50 

 

 
ʈʠʩ.3. ʇʨʠʣʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʃʫʥʳ ʥʘ ʧʦʜʲʸʤ ʠ ʦʧʫʩʢʘʥʠʷ ʛʝʦʙʣʦʢʦʚ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʥʳ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘʤʠ 

 

ʉʠʣʳ ʪʨʝʥʠʷ ʤʝʞʜʫ ʩʤʝʞʥʳʤʠ ʛʝʦʙʣʦʢʘʤʠ ʥʝʧʦʩʪʦʷʥʥʳ ʠʟ-ʟʘ ʥʝʧʦʩʪʦʷʥʩʪʚʘ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ï ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʠ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʛʣʦʙʘʣʴʥʦʛʦ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʣʦʢʘʣʴʥʦʛʦ 

ʤʘʩʰʪʘʙʦʚ [17-19]. ʇʦʵʪʦʤʫ ʝʩʪʝʩʪʚʝʥʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʧʝʨʠʦʜʳ ʢʦʣʝʙʘʥʠʡ ʛʝʦʙʣʦʢʦʚ ʠ 

ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʚʘʨʠʘʮʠʠ ʧʘʨʘʤʝʪʨʘ ʨʅ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʙʫʜʫʪ ʥʝ ʧʦʩʪʦʷʥʥʳʤʠ, ʘ ʙʫʜʫʪ 

ʚʘʨʴʠʨʦʚʘʪʴ ʚ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʝʣʘʭ, ʢʦʪʦʨʳʝ ʩʦʛʣʘʩʥʦ ʥʘʙʣʶʜʝʥʠʷʤ ʥʘʩʪʦʷʱʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 14 ʜʦ 17 ʩʫʪʦʢ. ʅʘ ʨʠʩ.3 ʩʪʨʝʣʢʘʤʠ ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʧʦʜʲʸʤʳ ʛʝʦʙʣʦʢʦʚ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ ʥʘʯʠʥʘʪʴʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʪʦʷʥʠʠ 

ʃʫʥʳ ʥʘʜ ʪʦʯʢʦʡ ʥʘʙʣʶʜʝʥʠʷ ï ʦʥʠ ʤʦʛʫʪ ʥʘʯʠʥʘʪʴʩʷ ʨʘʥʴʰʝ, ʝʱʸ ʥʘ ʧʦʜʭʦʜʝ ʃʫʥʳ ʢ 

ʵʪʦʤʫ ʤʦʤʝʥʪʫ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʤʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʧʨʷʤʦʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʜʝʡʩʪʚʠʝ ʃʫʥʳ 

ʥʘ ʚʦʜʳ ʚ ʩʢʚʘʞʠʥʘʭ ʜʦʣʞʥʦ ʩʦʟʜʘʚʘʪʴ ʧʦʩʪʦʷʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʚ ʦʙʱʝʤ ʧʨʦʮʝʩʩʝ 

ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʧʘʨʘʤʝʪʨʘ ʨʅ. ʕʪʠ ʨʝʛʫʣʷʨʥʳʝ ʢʦʣʝʙʘʥʠʷ ʩʦʚʧʘʜʘʶʪ ʩ ʧʝʨʠʦʜʦʤ ʣʫʥʥʳʭ 

ʧʨʠʣʠʚʦʚ, ʃʫʥʥʳʝ ʧʨʠʣʠʚʳ ʚʳʟʳʚʘʶʪ ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʪʨʝʱʠʥ, ʧʦʨ ʠ ʢʘʧʠʣʣʷʨʦʚ, 

ʚʤʝʱʘʶʱʠʭ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʧʦʨʦʜ, ʪʝʤ ʩʘʤʳʤ ʠʟʤʝʥʷʶʪʩʷ ʧʣʦʱʘʜʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʝʞʜʫ ʬʣʶʠʜʘʤʠ ʠ ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ, ʯʪʦ ʠ ʧʨʠʚʦʜʠʪ ʢ ʥʘʙʣʶʜʘʝʤʳʤ ʢʦʣʝʙʘʥʠʷʤ 

ʨʅ ʚʦ ʚʨʝʤʝʥʠ ʊ.ʦ., ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʥʘʙʣʶʜʘʝʤʫʶ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʨʅ ʠ ʨʘʟʙʨʦʩ ʚ 

ʥʝʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʧʨʠʣʠʚʥʳʭ ʜʚʠʞʝʥʠʷʭ ʛʝʦʙʣʦʢʦʚ. 

ʂʚʘʟʠʧʝʨʠʦʜʠʯʥʦʩʪʴ ʭʦʜʘ ʨʅ ʐʘʘʤʙʘʨʳ ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʚʦ ʚʩʝ ʜʨʫʛʠʝ ʩʨʦʢʠ 

ʥʘʙʣʶʜʝʥʠʡ. ɺ ʘʚʛʫʩʪʝ 2006 ʛ. ʧʨʠʤʝʨʥʦ ʟʘ ʥʝʜʝʣʶ ʜʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 18.08.2006 ʛ. ʩ ʄ 4.5 

ʠ ʛʣʫʙʠʥʦʡ ʛʠʧʦʮʝʥʪʨʘ 2.5-5.0 ʢʤ, ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʠʟʢʠʤ ʵʧʠʮʝʥʪʨʦʤ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ 

20 ʢʤ ʦʪ ʵʪʦʛʦ ʧʫʥʢʪʘ, ʧʨʦʠʟʦʰʸʣ ʩʙʦʡ ʵʪʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʠ (ʈʠʩ.4). 

 

 
ʈʠʩ.4. ʇʦʢʘʟʘʪʝʣʴ pH ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʢʚʘʞʠʥʳ ʐʘʘʤʙʘʨʳ ʚ ʠʶʣʝ-ʘʚʛʫʩʪʝ 2006 ʛ. ʉʪʨʝʣʢʦʡ ʧʦʢʘʟʘʥ ʤʦʤʝʥʪ 

ɼʫʰʘʥʙʠʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 18 ʘʚʛʫʩʪʘ 2006 ʛ. [20]. 

 

ʌʦʥʦʚʳʡ ʫʨʦʚʝʥʴ ʨʅ ʚʦʩʩʪʘʥʦʚʠʣʩʷ ʩʨʘʟʫ ʧʦʩʣʝ ʩʙʨʦʩʘ ʥʘʧʨʷʞʝʥʠʡ ʧʨʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʠ. ɽʛʦ ʵʧʠʮʝʥʪʨ ʨʘʩʧʦʣʘʛʘʣʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʟʦʥʝ ʀʣʷʢʩʢʦ-ɺʘʭʰʩʢʦʛʦ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʦ ʠʤʝʥʥʦ ʦʢʦʣʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʃʫʥʘ 

ɿʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 
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ʐʘʘʤʙʘʨʳ (ʈʠʩ.1). ʆʙʣʘʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʦʯʘʛʘ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʢʦʨʦʚʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʤʘʛʥʠʪʫʜʳ ʠ ʦʧʠʩʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣʳ ʜʣʷ ʩʨʝʜʥʝʛʦ ʨʘʜʠʫʩʘ ʵʪʦʡ 

ʦʙʣʘʩʪʠ R: lgR[km] = 0.43M [21], ʠ ʧʦʵʪʦʤʫ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʣʫʯʘʷ ʦʥ ʨʘʚʝʥ 

ʧʨʠʤʝʨʥʦ 100 ʢʤ. ɺ ʧʨʝʜʝʣʘʭ ʵʪʦʡ ʦʙʣʘʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʟʝʤʥʦʡ ʢʦʨʳ 

ʩʧʘʜʘʶʪ ʦʪ 10
-6
, ʧʦ ʧʦʨʷʜʢʫ ʚʝʣʠʯʠʥʳ, ʚ ʝʸ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʜʦ ʬʦʥʦʚʳʭ ʜʝʬʦʨʤʘʮʠʡ 

ʧʦʨʷʜʢʘ 10
-8
, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪʩʷ ʣʫʥʥʦ-ʩʫʪʦʯʥʳʤʠ ʧʨʠʣʠʚʘʤʠ ï ʢ ʝʸ ʢʨʘʶ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʨʘʜʠʫʩ ʦʙʣʘʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʵʧʠʮʝʥʪʨʘʣʴʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ, ʠ ʧʦʵʪʦʤʫ ʧʨʦʷʚʣʝʥʠʝ ʘʥʦʤʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʨʅ ʦʢʘʟʘʣʦʩʴ ʟʘʢʦʥʦʤʝʨʥʳʤ. 

ʉʙʦʡ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʨʅ ʚʦ ʚʨʝʤʝʥʠ ʟʘ ʥʝʜʝʣʶ ʧʝʨʝʜ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʦʙʫʩʣʦʚʣʝʥ ʥʘʨʫʰʝʥʠʝʤ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʙʦʜʥʳʭ ʢʦʣʝʙʘʥʠʷʭ ʛʝʦʙʣʦʢʦʚ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʣʫʥʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʚʣʠʷʥʠʷ, ʢʦʪʦʨʦʝ ʧʨʠʤʝʨʥʦ ʚ 2.5 

ʨʘʟʘ ʧʨʝʚʦʩʭʦʜʠʪ ʩʦʣʥʝʯʥʦʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ. ʇʨʠʤʝʨʥʦ ʟʘ ʥʝʜʝʣʶ ʜʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

ʨʝʛʫʣʷʨʥʳʝ ʢʦʣʝʙʘʥʠʷ ʛʝʦʙʣʦʢʦʚ ʥʘʨʫʰʠʣʠʩʴ ʚ ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ʠʟ-ʟʘ ʟʘʮʝʧʘ ʤʝʞʜʫ 

ʥʠʤʠ ï ʧʦ ʀ.ʇ. ɼʦʙʨʦʚʦʣʴʩʢʦʤʫ [21]. ʇʦʩʣʝ ʨʘʟʨʷʜʢʠ ʥʘʧʨʷʞʝʥʠʡ ʟʘʮʝʧʣʝʥʠʝ 

ʨʘʟʨʫʰʠʣʦʩʴ, ʨʝʛʫʣʷʨʥʳʝ ʢʦʣʝʙʘʥʠʷ ʛʝʦʙʣʦʢʦʚ ʚʥʦʚʴ ʚʦʩʩʪʘʥʦʚʠʣʠʩʴ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʚʦʩʩʪʘʥʦʚʠʣʠʩʴ ʜʦ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʨʝʛʫʣʷʨʥʳʝ ʚʘʨʠʘʮʠʠ ʨʅ.  

ɼʨʫʛʦʡ ʧʨʠʤʝʨ ʭʘʨʘʢʪʝʨʥʦʡ ʘʥʦʤʘʣʠʠ ʚ ʚʘʨʠʘʮʠʷʭ ʧʘʨʘʤʝʪʨʘ ʨʅ ʙʳʣ ʧʦʣʫʯʝʥ ʧʦ 

ʜʘʥʥʳʤ ʥʘʙʣʶʜʝʥʠʡ ʧʫʥʢʪʘ ʍʦʜʞʘ-ʆʙʠʛʘʨʤ ʚ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʩʠʣʴʥʦʛʦ ʢʦʨʦʚʦʛʦ 

ʉʘʨʝʟʩʢʦʛʦ (ʄʫʨʛʘʙʩʢʦʛʦ) ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʄ 7.2 7.12.2015 ʛ. [22] ʩ ʵʧʠʮʝʥʪʨʦʤ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʇʘʤʠʨʘ, ʛʣʫʙʠʥʦʡ ʛʠʧʦʮʝʥʪʨʘ ʦʢʦʣʦ 30 ʢʤ ʧʨʠʚʝʜʸʥ ʥʘ (ʈʠʩ.1, ʈʠʩ. 5).  

 
ʈʠʩ.5. ɺʘʨʠʘʮʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʘʟʘ ʨʘʜʦʥʘ ʠ ʧʘʨʘʤʝʪʨʘ ʨʅ ʧʦ ʜʘʥʥʳʤ ʩʪʘʥʮʠʠ ʍʦʜʞʘ-ʆʙʠʛʘʨʤ ʚ 2015 ʛ. 

ʉʪʨʝʣʢʦʡ ʧʦʢʘʟʘʥ ʤʦʤʝʥʪ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʥʘ ʨʠʩ.5 ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʧʦʢʘʟʘʥ ʪʘʢʞʝ ʚʨʝʤʝʥʥʦʡ ʨʷʜ ʜʣʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʘʟʘ ʨʘʜʦʥʘ ʚ ʵʪʦʤ ʞʝ ʧʫʥʢʪʝ ʥʘʙʣʶʜʝʥʠʷ. ʕʧʠʮʝʥʪʨʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 

ʩʪʘʥʮʠʠ ʩʦʩʪʘʚʠʣʦ ʦʢʦʣʦ 350 ʢʤ. ɺ ʩʝʨʝʜʠʥʝ ʘʚʛʫʩʪʘ ʥʘʤʝʪʠʣʦʩʴ ʷʚʥʦʝ ʧʦʥʠʞʝʥʠʝ ʨʅ ʦʪ 

7.90 ʜʦ 7.40 ʝʜʠʥʠʮ ʢ ʩʝʨʝʜʠʥʝ ʩʝʥʪʷʙʨʷ. ɹʫʭʪʦʦʙʨʘʟʥʘʷ ʚʘʨʠʘʮʠʷ ʟʘʚʝʨʰʠʣʘʩʴ ʢ ʤʦʤʝʥʪʫ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʜʘʣʴʥʝʡʰʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚ ʢʦʥʮʝ 2015 ʛ. ʠ ʚ 2016 ʛ., 

ʬʦʥʦʚʳʡ ʨʝʛʫʣʷʨʥʳʡ ʫʨʦʚʝʥʴ ʨʅ ʧʦʥʠʟʠʣʩʷ ʠ ʫʩʪʘʥʦʚʠʣʩʷ ʥʘ ʥʦʚʦʡ ʦʪʤʝʪʢʝ 7.60 ʝʜʠʥʠʮ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʩʪʩʝʡʩʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʭʦʜʝ ʨʅ 

ʩʦʩʪʘʚʠʣ 0.30 ʝʜʠʥʠʮ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤ ʭʘʨʘʢʪʝʨ ʧʨʦʷʚʣʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʘʟʘ ʨʘʜʦʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʦʤʘʣʠʝʡ ʚ ʭʦʜʝ ʨʅ ï ʟʥʘʯʠʤʦʡ ʘʥʦʤʘʣʠʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʜʦʥʘ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ.  

ʇʦ ʚʨʝʤʝʥʠ ʧʨʠʭʦʜʘ ʘʥʦʤʘʣʴʥʳʭ ʚʘʨʠʘʮʠʡ ʨʅ ʚ ʧʫʥʢʪ ʥʘʙʣʶʜʝʥʠʷ ʠ ʝʛʦ 

ʨʘʩʩʪʦʷʥʠʶ ʜʦ ʵʧʠʮʝʥʪʨʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 7.12.2015 ʛ. ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʩʢʦʨʦʩʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʣʥ ʧʨʦʮʝʩʩʘ ʝʛʦ ʧʦʜʛʦʪʦʚʢʠ: 3 ʢʤ/ʩʫʪʢʠ. ʊʘʢʦʝ 

ʟʥʘʯʝʥʠʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʢʦʨʦʩʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ, ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʚʦʣʥ [23-25].  

ʆʙʥʘʨʫʞʝʥʠʝ ʚʘʨʠʘʮʠʡ ʚʦ ʚʨʝʤʝʥʥʦʤ ʭʦʜʝ ʧʘʨʘʤʝʪʨʘ ʨʅ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʢʘʢ ʠ 

ʣʶʙʳʭ ʜʨʫʛʠʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʪʴ 
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ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ 

ʪʝʤ ʩʘʤʳʤ ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʫʪʠ ʠʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʣʶʙʳʝ 

ʘʥʦʤʘʣʴʥʳʝ ʚʘʨʠʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʮʝʣʦʤ ʠ ʦʪʜʝʣʴʥʳʭ ʠʭ ʩʪʘʜʠʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʦʪʤʝʪʠʪʴ ʦʙʥʘʨʫʞʝʥʠʝ ʘʥʦʤʘʣʠʡ ʡ ʚʘʨʠʘʮʠʷʭ ʚʨʝʤʝʥʥʦʛʦ ʭʦʜʘ ʨʅ 

ʥʘ ʧʦʩʪʩʝʡʩʤʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʩʠʣʴʥʦʛʦ ʛʣʫʙʦʢʦʬʦʢʫʩʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʢʦʪʦʨʦʝ 

ʧʨʦʠʟʦʰʣʦ ʚ ɻʠʥʜʫʢʫʰʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʝ 10.08.2015 ʛ. ʚ 15ʯ.08 ʤʠʥ ʧʦ ʤʝʩʪʥʦʤʫ 

ʚʨʝʤʝʥʠ. ɽʛʦ ʄ ʩʦʩʪʘʚʠʣʘ 6.1, ʛʣʫʙʠʥʘ ʛʠʧʦʮʝʥʪʨʘ ï 200 ʢʤ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʠʟʚʦʜʠʣʠʩʴ 

ʢʨʫʛʣʦʩʫʪʦʯʥʦ ʚ ʪʝʯʝʥʠʝ 7-15.08.2015 ʛ. ʩ ʠʥʪʝʨʚʘʣʘʤʠ 2-3 ʯʘʩʘ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʪʘʢʞʝ ʠʟʤʝʨʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʜʳ ʩ 

ʧʦʤʦʱʴʶ ʫʩʪʘʥʦʚʢʠ, ʦʧʠʩʘʥʥʦʡ ʚ ʨʘʙʦʪʝ [26]. ɺ ʧʫʥʢʪʝ ʐʘʘʤʙʘʨʳ ʚ 300 ʢʤ ʦʪ ʵʧʠʮʝʥʪʨʘ 

ʧʦʩʣʝ ʤʦʤʝʥʪʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʧʘʨʘʤʝʪʨʘ ʨʅ ʩ 

ʤʘʢʩʠʤʫʤʦʤ ʧʦ ʧʨʦʰʝʩʪʚʠʠ 5.5-8.0 ʯʘʩʦʚ. ɸʥʘʣʦʛʠʯʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ 

ʚʝʣʠʯʠʥʦʡ ʦʢʦʣʦ 0.5 ʆʤĀʤ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʠ ʧʦ ʜʘʥʥʳʤ ʠʟʤʝʨʝʥʠʡ ʫʜʝʣʴʥʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ɺʨʝʤʝʥʥʦʡ ʭʦʜ ʚʘʨʠʘʮʠʠ ʨʅ ʚ ʪʝʯʝʥʠʝ 10.08.2015 ʛ. 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʈʠʩ.6. 

ʋʤʝʥʴʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʤʦʛʣʦ ʙʳʪʴ ʚʳʟʚʘʥʦ ʩʦʪʨʷʩʝʥʠʷʤʠ ʟʝʤʥʦʡ ʢʦʨʳ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʬʣʶʠʜʦʚ ʦʪ ʛʠʧʦʮʝʥʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ, ʨʘʩʢʨʳʪʠʝʤ ʠ, ʥʘʦʙʦʨʦʪ, 

ʩʭʣʦʧʳʚʘʥʠʝʤ ʧʦʨ, ʢʘʧʠʣʣʷʨʦʚ ʠ ʪʨʝʱʠʥ. ʇʦʜʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʨʅ, ʘ ʪʘʢʞʝ 

ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʥʘʧʨʠʤʝʨ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʝʣʠʷ, ʥʘ ʧʦʩʪ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʪʘʜʠʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʘ ʪʘʢʞʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʣʠʷʥʠʷ ʣʫʥʥʳʭ ʧʨʠʣʠʚʦʚ, ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ ʨʷʜʝ 

ʨʘʙʦʪ, ʚʳʧʦʣʥʝʥʥʳʭ ʢʘʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʪʘʢ ʠ ʚ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ ʟʘ ʨʫʙʝʞʦʤ 

[27-32]. 

 
ʈʠʩ.6. ɺʨʝʤʝʥʥʦʡ ʭʦʜ ʧʦʯʘʩʦʚʳʭ ʟʥʘʯʝʥʠʡ ʨʅ ʚʦʜʳ ʪʝʨʤʘʣʴʥʦʡ ʩʢʚʘʞʠʥʳ ʐʘʘʤʙʘʨʳ 10.08.2015 ʛ. 

ʅʘʠʙʦʣʴʰʝʝ ʧʨʦʷʚʣʝʥʠʝ ʧʦʩʪʩʝʡʩʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ ʧʦʩʣʝ 

ʤʦʤʝʥʪʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ 

ʩʣʫʯʘʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʚʦʜʳ ʚ 

ʩʢʚʘʞʠʥʝ ʦʪʩʫʪʩʪʚʦʚʘʣʦ. ʃʠʰʴ ʩʧʫʩʪʷ 5.5-8 ʯʘʩʦʚ ʧʨʦʠʟʦʰʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʩʦʩʪʘʚʝ ʚʦʜʳ ʣʠʙʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʜʝʨʞʘʥʥʦʡ ʧʦʜʚʠʞʢʠ ʧʣʘʩʪʦʚ ʠ ʛʝʦʙʣʦʢʦʚ ʚ ʦʢʨʝʩʪʥʦʩʪʠ 

ʩʢʚʘʞʠʥʳ ʐʘʘʤʙʘʨʳ, ʣʠʙʦ ʟʘ ʩʯʸʪ ʢʨʠʪʠʯʝʩʢʠʭ ʧʝʨʝʭʦʜʦʚ ʚ ʥʝʨʘʚʥʦʚʝʩʥʳʭ 

ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ.  

ʇʨʦʮʝʩʩ ʥʘʨʫʰʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʚʦʜ ʚ ʩʢʚʘʞʠʥʘʭ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩ ʧʦʤʦʱʴʶ 

ʩʣʝʜʫʶʱʝʡ ʤʦʜʝʣʠ ʜʣʷ  ʩʢʚʘʞʠʥ, ʧʠʪʘʶʱʠʭʩʷ ʦʪ ʦʜʥʦʛʦ ʧʦʜʟʝʤʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ, ʠ 

ʧʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʩʦʦʙʱʘʶʱʠʝʩʷ ʩʦʩʫʜʳ, ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʝ ʜʨʫʛ 

ʩ ʜʨʫʛʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʛʦ ʥʘʧʦʨʥʦʛʦ ʧʣʘʩʪʘ ʪʠʧʘ (ʨʠʩ.7). ɺ ʨʘʚʥʦʚʝʩʠʠ 

ʚʳʩʦʪʳ ʚʦʜʳ ʚ ʩʢʚʘʞʠʥʘʭ, ʢʘʢ ʚ ʩʦʦʙʱʘʶʱʠʭʩʷ ʩʦʩʫʜʘʭ, ʦʜʠʥʘʢʦʚʳ ʠ ʨʘʚʥʳ ʥʝʢʦʪʦʨʦʡ 

ʚʝʣʠʯʠʥʝ . ʇʨʠ ʜʝʡʩʪʚʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ ʠʣʠ ʠʤʧʫʣʴʩʦʚ ʨʘʚʥʦʚʝʩʠʝ ʥʘʨʫʰʘʝʪʩʷ, ʠ 

ʧʨʠ ʫʩʣʦʚʠʠ ʠʜʝʘʣʴʥʦʡ ʥʝʩʞʠʤʘʝʤʦʡ ʠ ʥʝʚʷʟʢʦʡ ʞʠʜʢʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʚʦʟʚʨʘʱʘʶʱʠʝ 

ʩʠʣʳ, ʢʦʪʦʨʳʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʦʪʢʣʦʥʝʥʠʷʤ ʫʨʦʚʥʝʡ ʚ ʩʢʚʘʞʠʥʘʭ ʦʪ ʨʘʚʥʦʚʝʩʥʦʛʦ. 

ʇʫʩʪʴ ʚ ʦʜʥʦʡ ʠʟ ʥʠʭ ʧʨʦʠʟʦʰʸʣ ʨʦʩʪ ʫʨʦʚʥʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʦʞʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʥʘ 
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ʥʝʢʦʪʦʨʫʶ ʚʝʣʠʯʠʥʫ . ʀʟ ʫʩʣʦʚʠʷ ʩʦʭʨʘʥʝʥʠʷ ʦʙʱʝʛʦ ʦʙʲʸʤʘ ʚʦʜʳ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʜʨʫʛʠʭ 

ʧʨʦʠʟʦʡʜʸʪ ʧʦʥʠʞʝʥʠʝ ʥʘ ʚʝʣʠʯʠʥʫ 

 

 
ʈʠʩ.7. ʉʭʝʤʘ ʩʢʚʘʞʠʥ ʠ ʥʘʧʦʨʥʦʛʦ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʛʦ ʧʣʘʩʪʘ ʩ=2 

 

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʨʘʚʥʦʚʝʩʠʷ ʥʘʩʪʦʣʴʢʦ ʤʘʣʳ, ʯʪʦ ʛʝʦʤʝʪʨʠʷ 

ʢʦʣʝʙʘʥʠʡ ʦʩʪʘʸʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ . ʊʦʛʜʘ ʚʪʦʨʦʝ ʫʨʘʚʥʝʥʠʝ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ, ʦʯʝʚʠʜʥʦ, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

 =     (1) 

ʛʜʝ  ï ʧʣʦʪʥʦʩʪʴ ʧʦʜʟʝʤʥʦʡ ʚʦʜʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ 

ʩʢʚʘʞʠʥ (ʈʠʩ.7), ʘ  ï ʧʦʩʪʦʷʥʥʘʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʫʩʢʦʨʝʥʠʷ. ɺ ʨʘʚʝʥʩʪʚʝ (1) ʫʯʪʝʥʦ, ʯʪʦ 

ʦʙʱʘʷ ʤʘʩʩʘ ʚʦʜʳ, ʢʦʣʝʙʣʶʱʝʡʩʷ ʚ ʩʢʚʘʞʠʥʘʭ, ʦʩʪʘʸʪʩʷ ʥʝʠʟʤʝʥʥʦʡ, . ʆʪʩʶʜʘ 

ʦʧʨʝʜʝʣʠʪʩʷ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʧʝʨʠʦʜʘ ʢʦʣʝʙʘʥʠʡ ï 

 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʚʳʨʘʞʝʥʠʝ (2), ʜʣʷ ʩʣʫʯʘʷ 2-ʫʭ ʩʢʚʘʞʠʥ ʛʣʫʙʠʥʦʡ =1000 ʤ ʢʘʞʜʘʷ 

ʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ ʙʫʜʝʪ ʨʘʚʝʥ ʧʨʠʤʝʨʥʦ 63.0 ʩ, ʜʣʷ 2-ʫʭ ʩʢʚʘʞʠʥ ʛʣʫʙʠʥʦʡ 100 ʤ ï 20.1 ʩ. 

ʊʘʢʠʝ ʧʝʨʠʦʜʳ ʢʦʣʝʙʘʥʠʡ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʜʣʠʥʥʦʧʝʨʠʦʜʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ, ʢ 

ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʣʥʳ ʈʝʣʝʷ ʠ ʃʷʚʘ [33]. ɼʣʷ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʩʢʚʘʞʠʥ 

ʧʝʨʠʦʜʳ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ (2), ʙʫʜʫʪ ʚʦʟʨʘʩʪʘʪʴ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ  ʇʨʠ ʩʦʚʧʘʜʝʥʠʠ 

ʧʝʨʠʦʜʦʚ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ (2) ʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ ʙʫʜʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʷʚʣʝʥʠʝ 

ʨʝʟʦʥʘʥʩʘ ʢʦʣʝʙʘʥʠʡ. ʊ.ʦ., ʤʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʧʨʠ ʜʝʡʩʪʚʠʠ ʜʣʠʥʥʦʧʝʨʠʦʜʥʳʭ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʙʫʜʫʪ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʪʴ, ʠʥʦʛʜʘ ʥʘ ʧʦʨʷʜʢʠ 

ʚʝʣʠʯʠʥ ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʙʫʜʫʪ ʨʝʟʢʦ ʠʟʤʝʥʷʪʴʩʷ ʬʠʟʠʯʝʩʢʠʝ ʠ 

ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʩʢʚʘʞʠʥʘʭ, ʚ ʪ.ʯ. ʨʅ. 

ʆʙʥʘʨʫʞʝʥʥʳʝ ʭʘʨʘʢʪʝʨʥʳʝ ʧʝʨʠʦʜʳ ʢʦʣʝʙʘʥʠʡ [29,30] ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʠʤʝʨʥʦʤ 

ʩʦʛʣʘʩʠʠ ʩ ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʦʮʝʥʢʘʤʠ, ʚʳʧʦʣʥʝʥʥʳʤʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʦʛʦ ʚ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʚʳʨʘʞʝʥʠʷ (2).  

ɺʳʚʦʜʳ. ʅʘʙʣʶʜʝʥʠʷ ʥʘʜ ʚʨʝʤʝʥʥʳʤ ʭʦʜʦʤ ʧʘʨʘʤʝʪʨʘ ʨʅ ʚ ʧʫʥʢʪʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ ʐʘʘʤʙʘʨʳ ʷʚʥʦ ʧʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʨʠʤʝʨʥʦ 14-ʩʫʪʦʯʥʦʡ 

ʧʝʨʠʦʜʠʯʥʦʩʪʠ, ʩʦʚʧʘʜʘʶʱʝʡ ʩ ʧʦʣʫʧʝʨʠʦʜʘʤʠ ʣʫʥʥʳʭ ʧʨʠʣʠʚʦʚ. ɺʳʜʚʠʥʫʪʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʧʣʘʩʪʦʚʳʝ ʚʦʜʳ ʵʪʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʝʩʴʤʘ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ 

ʚʘʨʠʘʮʠʷʤ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ ʠ ʧʨʠʣʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʃʫʥʳ ʥʘ ʛʝʦʙʣʦʢʠ ʟʝʤʥʦʡ 

ʢʦʨʳ. ʆʙʥʘʨʫʞʠʚʘʶʪʩʷ ʩʙʦʠ ʚ ʵʪʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʧʝʨʝʜ ʤʦʤʝʥʪʘʤʠ ʤʝʩʪʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, 18.08.2006 ʛ. ʠ 7.12.2015ʛ. (ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʂʘʪʘʣʦʛ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

[34]). ʕʪʦʪ ʵʬʬʝʢʪ ʚʦʟʤʦʞʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʨʤʦʞʝʥʠʷʭ ʚ ʜʚʠʞʝʥʠʷʭ ʛʝʦʙʣʦʢʦʚ ʚ 

ʧʝʨʠʦʜʳ ʧʨʠʙʣʠʞʘʶʱʝʛʦʩʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʘʮʝʧʣʝʥʠʷʤ 

ʛʝʦʙʣʦʢʦʚ ʥʘ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʚ ʤʦʜʝʣʠ ʧʦʜʛʦʪʦʚʢʠ 

ʢʦʨʦʚʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ɼʦʙʨʦʚʦʣʴʩʢʦʛʦ ʀ.ʇ. [21]. 
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ɸʥʦʤʘʣʴʥʳʝ ʚʘʨʠʘʮʠʠ ʧʘʨʘʤʝʪʨʘ ʨʅ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʠ ʥʘ ʧʦʩʪʩʝʡʩʤʠʯʝʩʢʠʭ 

ʩʪʘʜʠʷʭ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʅʘʠʙʦʣʴʰʠʝ ʘʥʦʤʘʣʠʠ ʨʅ ʚʦ ʚʨʝʤʝʥʥʦʤ ʭʦʜʝ ʫʜʝʣʴʥʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʜʳ ʚ ʩʢʚʘʞʠʥʝ ʐʘʘʤʙʘʨʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʯʝʨʝʟ 5.5-

8.0 ʯʘʩʦʚ ʧʦʩʣʝ ʛʣʫʙʦʢʦʬʦʢʫʩʥʦʛʦ ɻʠʥʜʫʢʫʰʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 10.09.2015 ʛ.  

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠ ʫʜʘʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʢʦʣʝʙʘʥʠʷ ʚʦʜ ʚ ʩʢʚʘʞʠʥʘʭ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʮʝʥʢʠ ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ ʢʦʣʝʙʘʥʠʡ ʥʘʭʦʜʷʪʩʷ ʚ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ 

ʩʦʛʣʘʩʠʠ ʩ ʥʘʙʣʶʜʘʝʤʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʠ ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʠʟʢʦʯʘʩʪʦʪʥʳʤ ʢʦʣʝʙʘʥʠʷʤ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ ʈʝʣʝʷ ʠ ʃʷʚʘ. 

ʉʝʡʩʤʦʣʦʛʠʯʝʩʢʠʝ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʩʝʡʩʤʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʳʩʦʢʫʶ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʚʘʨʠʘʮʠʡ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ ʚ ʨʝʛʫʣʷʨʥʳʝ ʠ ʘʢʪʠʚʥʳʝ 

ʧʝʨʠʦʜʳ ʘʢʪʠʚʠʟʘʮʠʠ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ɸʚʪʦʨʳ ʩʪʘʪʴʠ ʚʳʨʘʞʘʶʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʘʤ ʩʝʡʩʤʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ 

ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ, ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʝʡʩʤʦʣʦʛʠʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʟʘ ʧʦʣʫʯʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ. 
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SOME FEATURES OF Ph PARAMETER OF UNDERGROUND WATERS BASED ON 

OBSERVATIONAL DATA ON THE TAJIKISTAN TERRITORY  

The results of seismogeoʩhemical studies, carried out on the territory of Central Tajikistan in recent years, 

have been represented. The Shaambary well has been performed as having high pH parameterinformativeness, 

where the quasi-periodic oscillations of about 14 days recurrence were found out. Such quasi-periodicity is 

https://www.google.com.tj/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjwjfXov9_JAhXFuRQKHZBEAhwQFggZMAA&url=http%3A%2F%2Fwww.ceme.gsras.ru%2F&usg=AFQjCNHATbg5Hx2Tu-Z7WrhEnqBlzMoWNg
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supposedas an influence from lunar tidal action on the layers waters. Anomalies in variations of pH in the well on 

the field Khoja-Obigarm,turned up 3 months before the Murghab earthquake on December 7, 2015 with M7.2, were 

identified. The results of detection of post-seismic effect of variations in pH in deep-well Shaambary 

waterspreceding deep focus Hindu Kush earthquake on August 10, 2015 have been brought up. 

Key words: underground waters, pH parameter, seismotectonics, earthquake source, earthquake preparation. 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: ʌ.ʍ. ʂʘʨʠʤʦʚ ï ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ 

ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ, ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʩʝʡʩʤʦʣʦʛʠʠ ɸʅ ʈʊ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʛʝʦʣʦʛʠʠ ʠ ʨʘʟʚʝʜʢʠ ʄʇʀ, ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʅ.ɻ. ʉʘʣʦʤʦʚ - ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ 

ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ, ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʩʝʡʩʤʦʣʦʛʠʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

ɼ.ɹ. ʅʠʷʟʦʚ ï ʢʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʛʨʫʧʧʳ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʀʥʩʪʠʪʫʪʘ 

ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. 

ɻ.ɹ. ʅʦʨʦʚʘ ï ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʛʨʫʧʧʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ, 

ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʝʡʩʤʦʣʦʛʠʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

ʐ.ʅ. ʋʩʫʧʦʚ - ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ, ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʝʡʩʤʦʣʦʛʠʠ 

ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

 

 

ʄɸʂʉʀʄɸʃʔʅʆɽ ʉʆʏɽʊɸʅʀɽ ʀʅʊɽʈɽʉʆɺ ʕʅɽʈɻɽʊʀʂʀ ʀ ʀʈʈʀɻɸʎʀʀ 

ʇʈʀ ʀʉʇʆʃʔɿʆɺɸʅʀʀ ɺʆɼʅʆ-ʕʅɽʈɻɽʊʀʏɽʉʂʀʍ ʈɽʉʋʈʉʆɺ 

 

ɿ.ʄ. ɻʘʬʘʨʦʚʘ 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʄʘʢʩʠʤʘʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʠʥʪʝʨʝʩʦʚ ʵʥʝʨʛʝʪʠʢʠ ʠ ʠʨʨʠʛʘʮʠʠ, ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʛʦʜʳ ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ 

ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ, ʪʘʢ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʨʝʢ, ʪ.ʝ. ʚʩʝ ʚʦʚʣʝʯʝʥʥʳʝ ʩʪʦʨʦʥʳ ʠʤʝʶʪ ʩʚʦʡ 

ʚʳʛʦʜʥʳʡ ʠʥʪʝʨʝʩ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. ɺ ʎɸʈ ʦʢʦʣʦ 

ʯʝʪʚʝʨʪʠ ʚʝʢʘ ʩʫʱʝʩʪʚʫʝʪ ʢʦʥʬʣʠʢʪ ʠʥʪʝʨʝʩʦʚ ʤʝʞʜʫ ʵʥʝʨʛʝʪʠʢʦʡ ʠ ʠʨʨʠʛʘʮʠʝʡ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʢʘʞʜʘʷ ʠʟ ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʦʪʨʘʩʣʝʡ ʪʨʝʙʫʶʪ ʨʘʟʥʳʭ ʨʝʞʠʤʦʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʦʜʥʦʛʦ ʩʪʦʢʘ, ʵʥʝʨʛʝʪʠʢʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʘ ʚ ʥʘʢʦʧʣʝʥʠʠ ʚʦʜʳ ʣʝʪʦʤ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʝʸ ʟʠʤʦʡ ʚ ʦʪʦʧʠʪʝʣʴʥʳʡ ʩʝʟʦʥ, ʘ ʠʨʨʠʛʘʮʠʷ ʪʨʝʙʫʝʪ ʥʘʢʦʧʣʝʥʠʷ ʚʦʜʳ 

ʟʠʤʦʡ ʩ ʮʝʣʴʶ ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʪʦʤ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. ʕʪʦʪ ʢʦʥʬʣʠʢʪ ʚʦʟʥʠʢ ʥʝ 

ʚʩʣʝʜʩʪʚʠʝ ʢʘʢʠʭ-ʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʥʝʨʛʝʪʠʢʠ ʠ ʠʨʨʠʛʘʮʠʠ, ʘ ʚ ʩʚʷʟʠ ʩ 

ʪʝʤ, ʯʪʦ ʚ ʢʘʞʜʦʤ ʠʟ ʜʚʫʭ ʨʝʢ ʉʳʨʜʘʨʴʠ ʠ ɸʤʫʜʘʨʴʠ ʠʤʝʝʪʩʷ ʚʩʝʛʦ ʧʦ ʦʜʥʦʤʫ ʢʨʫʧʥʦʤʫ 

ʨʝʛʫʣʠʨʫʶʱʝʤʫ ʚʦʜʦʭʨʘʥʠʣʠʱʫ, ʊʦʢʪʦʛʫʣʴʩʢʦʝ ʠ ʅʫʨʝʢʩʢʦʝ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦʟʜʘʥʥʳʝ 

ʚʦ ʚʨʝʤʝʥʘ ʉʉʉʈ ʵʪʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʝ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʜʚʫʭ ʨʝʞʠʤʘʭ (ʚ 

ʪʦ ʚʨʝʤʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʙʳʣ ʠʨʨʠʛʘʮʠʠʦʥʥʳʡ ʨʝʞʠʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ 

ʊʘʜʞʠʢʠʩʪʘʥʘ ʠ ʂʳʨʛʳʟʩʪʘʥʘ ʧʨʠʦʨʠʪʝʪʥʳʤ ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʨʝʞʠʤ). 

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʩʦʩʪʦʠʪ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʚ ʢʘʞʜʦʤ ʠʟ ʙʘʩʩʝʡʥʦʚ ʨʝʢ ʝʱʸ ʧʦ 

ʦʜʥʦʤʫ ʛʠʜʨʦʫʟʣʫ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʦʝʢʪʳ 

ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʠ ʂʘʤʙʘʨʘʪʠʥʩʢʠʭ ɻʕʉ-ʦʚ.  

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʙʳʣʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʉʭʝʤʦʡ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʨʝʢʠ ɸʤʫʜʘʨʴʷ, ʢʦʪʦʨʘʷ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʣʫʞʠʪ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ 

ʙʘʩʩʝʡʥʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʝʝ 40% ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ ʝʱʝ ʚ 

ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ. ʈʦʛʫʥʩʢʘʷ ɻʕʉ ʧʨʠʟʚʘʥʘ ʫʣʫʯʰʠʪʴ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʝʤ ʙʦʣʝʝ 3 ʤʣʥ.ʛʘ 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʩʪʨʘʥ ʥʠʟʦʚʴʷ ʚ ʤʘʣʦʚʦʜʥʳʝ ʠ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʘ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʠʪ 

ʦʨʦʩʠʪʴ ʦʢʦʣʦ 800 ʪʳʩ. ʛʘ ʥʦʚʳʭ ʧʣʦʱʘʜʝʡ, ʨʘʙʦʪʘʷ ʧʨʠ ʵʪʦʤ ʢʘʢ ʚ ʠʨʨʠʛʘʮʠʦʥʥʳʤ 

ʨʝʞʠʤʝ, ʪʘʢ ʠ ʚ ʨʝʞʠʤʝ ʵʥʝʨʛʝʪʠʢʠ. ʕʪʠ ʧʦʩʝʚʥʳʝ ʟʝʤʣʠ ʙʦʣʝʝ ʯʝʤ ʥʘ 90% ʥʘʭʦʜʷʪʩʷ ʥʘ 
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ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥ ʥʠʟʦʚʴʷ. ʈʦʛʫʥʩʢʘʷ ɻʕʉ ʦʙʝʩʧʝʯʠʪ ʜʦʩʪʫʧʥʦʡ, ʜʝʰʝʚʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ, ʘ ʪʘʢʞʝ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʩʪʨʘʥ ʥʠʟʦʚʴʷ ʥʘʜʝʞʥʦʤʫ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʶ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ. 

ɽʱʝ ʦʜʥʘ ʧʨʠʚʣʝʢʘʪʝʣʴʥʘʷ ʩʪʦʨʦʥʘ ʈʦʛʫʥʩʢʦʡ ɻʕʉ, ʵʪʦ ʝʞʝʛʦʜʥʘʷ ʚʳʨʘʙʦʪʢʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 13 ʤʣʨʜ.ʢɺʪ.ʯ., ʢʦʪʦʨʘʷ ʥʝ ʪʦʣʴʢʦ ʫʜʦʚʣʝʪʚʦʨʠʪ ʨʘʩʪʫʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ 

ʊʘʜʞʠʢʠʩʪʘʥʘ, ʥʦ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥ ʨʝʛʠʦʥʘ ʚ ʜʝʰʝʚʦʡ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʵʢʦʥʦʤʠʪʴ ʟʘʧʘʩʳ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʳʨʴʷ, ʢʦʪʦʨʳʝ ʠʤʝʝʪ 

ʪʝʥʜʝʥʮʠʶ ʢ ʩʦʢʨʘʱʝʥʠʶ ʠ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʘ ʪʘʢʞʝ ʩʦʢʨʘʪʠʪ ʚʳʙʨʦʩʳ ʚ 

ʘʪʤʦʩʬʝʨʫ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ. ʊʘʢ, ʥʘʧʨʠʤʝʨ ʤʦʱʥʦʩʪʴ ʊʕʎ ʨʘʚʥʘʷ ʤʦʱʥʦʩʪʠ ʈʦʛʫʥʩʢʦʡ 

ɻʕʉ ʟʘ ʛʦʜ ʨʘʩʭʦʜʫʝʪ ʙʦʣʝʝ 10 ʤʣʥ.ʪʦʥʥ ʫʛʣʷ ʠ ʚʳʙʨʘʩʳʚʘʝʪ ʚ ʘʪʤʦʩʬʝʨʫ ʙʦʣʝʝ 25 

ʤʣʥ.ʪʦʥʥ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ɹʦʣʝʝ ʪʦʛʦ ʤʠʥʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʟʝʨʢʘʣʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ ʦʙʲʝʤʘ ʠʩʧʘʨʝʥʠʷ ʥʘʢʦʧʣʝʥʥʦʡ ʚ ʥʝʡ ʚʦʜʳ, ʥʝʤʘʣʦʚʘʞʥʦ ʠ ʪʦ, 

ʯʪʦ ʧʨʠʛʦʜʥʳʝ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʝʤʣʠ ʥʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʟʘʪʦʧʣʝʥʠʶ.  

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʠʛʨʘʶʪ ʦʛʨʦʤʥʫʶ ʨʦʣʴ 

ʚ ʫʣʫʯʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ, ʩʤʝʰʠʚʘʷʩʴ ʩ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʚʦʜʦʡ 

ʩʦʭʨʘʥʝʥʥʫʶ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʊʘʜʞʠʢʠʩʪʘʥʘ ʟʠʤʥʶʶ ʚʦʜʫ, ʜʦʣʠʥʥʳʝ ʩʪʨʘʥʳ ʥʘ 

ʟʘʩʦʣʝʥʥʳʭ ʟʝʤʣʷʭ ʩ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʧʦʣʫʯʘʶʪ 

ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʥʘʛʣʷʜʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʵʢʩʧʣʫʘʪʘʪʮʠʠ ʂʘʡʨʘʢʢʫʤʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʊʘʢʦʡ ʞʝ ʧʨʠʤʝʨʥʦ ʵʬʬʝʢʪ ʧʨʦʠʟʦʡʜʝʪ 

ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʚʦʜʦʭʨʘʥʠʣʠʱ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ɺʘʭʰʘ ʠ ʇʷʥʜʞʘ. ɺʦʜʘ, ʥʘʢʦʧʣʝʥʥʘʷ ʚ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʚ ʩʠʣʫ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʦʨʦʰʝʥʠʷ ʠ ʥʝʨʘʟʚʠʪʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʚʩʝʛʜʘ ʙʫʜʝʪ ʯʠʩʪʦʡ, ʧʨʦʧʫʩʢ ʪʘʢʦʡ ʚʦʜʳ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪ 

ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʚ ʩʨʝʜʥʝʤ ʠ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ɸʤʫʜʘʨʴʠ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʂʘʤʙʘʨʘʪʠʥʩʢʠʭ ɻʕʉ 1 ʠ 2 ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʝʢʪ ʪʘʢʞʝ 

ʙʳʣ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʚ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʠ ʜʦʣʞʝʥ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ʠʨʨʠʛʘʮʠʠ ʠ ʦʨʦʰʝʥʠʷ 

ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʠ ʂʘʟʘʭʩʪʘʥʝ. ʂʘʤʙʘʨʘʪʠʥʩʢʠʝ ɻʕʉ 1 ʠ 2 ʨʘʩʧʦʣʦʞʝʥʳ ʚʳʰʝ 

ʊʦʢʪʦʛʫʣʴʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʵʪʠ ʛʠʜʨʦʫʟʣʳ ʩʚʦʙʦʜʥʳ ʦʪ ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ 

ʠ ʩʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʢʨʫʛʣʳʡ ʛʦʜ. ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʠʪ 

ʊʦʢʪʦʛʫʣʴʩʢʦʤʫ ʛʠʜʨʦʫʟʣʫ ʚʝʨʥʫʪʴʩʷ ʢ ʥʦʨʤʘʣʴʥʦʤʫ ʠʨʨʠʛʘʮʠʦʥʥʦʤʫ ʨʝʞʠʤʫ ʠ 

ʥʘʢʘʧʣʠʚʘʪʴ ʟʠʤʥʠʶ ʚʦʜʫ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʜʣʷ ʩʦʩʝʜʥʠʭ ʩʪʨʘʥ. ʅʝʠʟʙʝʞʥʳʝ 

ʧʦʪʝʨʠ ʤʦʱʥʦʩʪʠ ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʝ ʩʪʨʘʥʳ ʙʫʜʫʪ ʚʦʩʧʦʣʥʷʪʴʩʷ ʨʘʙʦʪʦʡ ʂʘʤʙʘʨʘʪʠʥʩʢʠʭ 

ɻʕʉ-ʦʚ. ɺ ʣʝʪʥʝʝ ʚʨʝʤʷ ʧʨʠ ʨʘʙʦʪʝ ʜʚʫʭ ʢʘʩʢʘʜʦʚ ʂʳʨʛʳʟʩʪʘʥ ʙʫʜʝʪ ʠʤʝʪʴ ʠʟʙʳʪʦʯʥʫʶ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ 6-8 ʤʣʨʜ. ʢɺʪ.ʯ., ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴʩʷ. 

ɺ ʎɸʈ ʠʤʝʝʪʩʷ ʨʝʘʣʴʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. 

ʕʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʫʯʘʩʪʠʝ ʚʩʝʭ ʩʪʨʘʥ ʨʝʛʠʦʥʘ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʈʦʛʫʥʩʢʦʡ ʠ 

ʂʘʤʙʘʨʘʪʠʥʩʢʠʭ ɻʕʉ-ʦʚ. ʕʪʠ ɻʕʉ-ʳ ʙʳʣʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʩ ʫʯʝʪʦʤ ʠʥʪʝʨʝʩʦʚ ʚʩʝʭ ʩʪʨʘʥ 

ʨʝʛʠʦʥʘ, ʚʭʦʜʠʚʰʠʭ ʚ ʩʦʩʪʘʚ ʉʉʉʈ, ʦʥʠ ʠʤʝʶʪ ʢʦʤʧʣʝʢʩʥʦʝ ʥʘʟʥʘʯʝʥʠʝ, ʠ ʢʘʢ ʦʯʝʥʴ 

ʪʦʯʥʦ ʦʪʤʝʪʠʣ ʧʨʦʬʝʩʩʦʨ ʆʜʠʥʘʝʚ ʍ.ɸ. çɿʘʚʝʨʰʝʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʛʠʜʨʦʫʟʣʦʚ ʥʳʥʝ ʚʳʛʦʜʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʤ ʩʪʨʘʥʘʤ ʨʝʛʠʦʥʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ 

ʦʛʨʦʤʥʳʤʠ çʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʠ ʚʦʜʥʳʤʠ ʜʠʚʠʜʝʥʪʘʤʠè ʚ ʩʣʫʯʘʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢʦʥʮʘ 

ʩʨʦʢʘ ʠʩʯʝʨʧʘʥʠʷ ʩʞʠʛʘʝʤʳʭ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʦʙʦʩʪʨʝʥʠʷ ʜʝʬʠʮʠʪʘ 

ʧʨʝʩʥʦʡ ʠ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʥʝ ʪʦʣʴʢʦ ʚ ʨʝʛʠʦʥʝ, ʥʦ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝè [1]  

ʇʨʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ 

ʫʢʘʟʘʥʥʳʭ ɻʕʉ-ʦʚ, ʜʦʣʠʥʥʳʝ ʩʪʨʘʥʳ - ʂʘʟʘʭʩʪʘʥ, ʋʟʙʝʢʠʩʪʘʥ ʠ ʊʫʨʢʤʝʥʠʩʪʘʥ ʤʦʛʫʪ 

ʧʨʠʥʷʪʴ ʜʦʣʝʚʦʝ ʫʯʘʩʪʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʈʦʛʫʥʩʢʦʡ, ɼʘʰʪʠ-ɼʞʫʤʩʢʦʡ ʠ ʜʨʫʛʠʭ ɻʕʉ ʥʘ 

ɺʘʭʰʩʢʦʤ ʠ ʇʷʥʜʞʩʢʦʤ ʢʘʩʢʘʜʝ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʠ ʂʘʤʙʘʨʘʪʠʥʩʢʠʭ ɻʕʉ 1 ʠ 2 ʚ 

ʂʳʨʛʳʟʩʪʘʥʝ. ʊʘʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʧʦʦʱʨʷʶʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ ʠ 

ʧʨʠʚʦʜʷʪ ʢ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠ ʢʦʤʧʣʝʢʩʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ, ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʥʘ 

ʨʘʚʥʦʧʨʘʚʥʦʡ ʦʩʥʦʚʝ, ʥʝ ʩʪʘʚʷ ʧʦʜ ʫʛʨʦʟʫ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʘʞʥʳʭ ʵʢʦʩʠʩʪʝʤ. ɺ ʨʘʤʢʘʭ 



58 

 

ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʙʫʜʫʪ ʧʦ ʭʦʜʫ ʨʝʰʘʪʴʩʷ ʚʩʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʨʘʥʩʛʨʘʥʠʯʥʦʩʪʴʶ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʨʝʛʠʦʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʰʘʣʠʩʴ ʧʨʦʙʣʝʤʳ ʩʦʚʤʝʩʪʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʧʨʠ ʉʉʉʈ. ʇʨʠ ʜʦʣʝʚʦʤ ʫʯʘʩʪʠʠ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʠ ʂʘʤʙʘʨʘʪʠʥʩʢʠʭ ɻʕʉ 1 ʠ 2 ʫ ʜʦʣʠʥʥʳʭ ʩʪʨʘʥ ʧʦʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʪʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʪʝʧʣʦʚʳʭ ʩʪʘʥʮʠʷʭ 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʫʛʣʝʚʦʜʦʨʦʜʥʦʝ ʪʦʧʣʠʚʦ, ʧʦʢʫʧʘʪʴ ʥʘ ʚʳʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʜʝʰʝʚʦʝ ʚ 3-4 

ʨʘʟʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʫ ʛʦʨʥʳʭ ʩʪʨʘʥ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʚʦ, ʧʝʨʚʳʭ ʫʣʫʯʰʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʦʙʩʪʘʥʦʚʢʫ ʚ ʨʝʛʠʦʥʝ, ʩʦʙʣʶʜʘʷ ʪʨʝʙʦʚʘʥʠʷ ʂʠʦʪʩʢʦʛʦ ʧʨʦʪʦʢʦʣʘ, ʠ ʚʦ ʚʪʦʨʳʭ ʫ 

ʜʦʣʠʥʥʳʭ ʩʪʨʘʥ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʩʧʦʨʪʘ ʚʳʩʚʦʙʦʜʠʚʰʝʛʦʩʷ ʪʦʧʣʠʚʦ ɿʘʧʘʜʥʳʤ 

ʩʪʨʘʥʘʤ ʧʦ ʚʳʩʦʢʦʡ ʮʝʥʝ. ɼʨʫʛʠʤ ʚʘʨʠʘʥʪʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ, ʪʦ ʯʪʦ ʜʦʣʠʥʥʳʝ ʩʪʨʘʥʳ 

ʩʚʦʶ ʜʦʣʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʤʦʛʫʪ ʨʝʘʣʠʟʦʚʘʪʴ ʖʞʥʦ-ɸʟʠʘʪʩʢʠʤ ʩʪʨʘʥʘʤ. ʇʨʠ ʵʪʦʤ 

ʦʩʥʦʚʥʦʡ ʠʥʪʝʨʝʩ ʜʦʣʠʥʥʳʭ ʩʪʨʘʥ ʚ ʠʨʨʠʛʘʮʠʠ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʦʩʪʘʝʪʩʷ 

ʥʝʠʟʤʝʥʥʳʤ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʣʘʛʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ. 

ɺ ʊʘʜʞʠʢʠʩʪʘʥʝ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʠ ʢʦʤʧʣʝʢʩʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘʮʠʦʥʘʣʴʥʳʭ ʨʝʢ: 

1. ʂʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʢʠ ɿʝʨʘʚʰʘʥ, ʢʘʢ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʚ 

ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʮʝʣʷʭ. ʇʨʦʝʢʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚ ʨʘʡʦʥʝ ʩʘʷ ʆʙʙʫʨʜʦʥ, ʥʘ 

ʫʯʘʩʪʢʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘʧʨʦʪʠʚ ʋʨʘ-ʊʶʙʠʥʩʢʦʡ ʟʦʥʳ ʠʨʨʠʛʘʮʠʦʥʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʛʠʜʨʦʫʟʣʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʝʰʝʥʠʝ ʜʚʫʭ ʚʘʞʥʳʭ ʟʘʜʘʯ ʧʦʚʳʰʘʶʱʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʢʩʠʭ ʨʝʩʫʨʩʦʚ ʚ ʩʪʨʘʥʝ, ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ 80 ʪʳʩ. ʛʘ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʜʦʡ ʫʞʝ ʦʩʚʦʝʥʥʳʭ 30 ʪʳʩ.ʛʘ, ʘ ʪʘʢʞʝ 

ʨʘʟʚʠʪʠʝ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ. ɺ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩ ʦʭʚʘʪʦʤ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʜʣʷ 300 ʪʳʩ.ʯʝʣʦʚʝʢ. 

2. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʪʫʥʥʝʣʴʥʦʛʦ ʚʦʜʦʚʦʜʘ ʂʘʣʘʡʭʫʤʙ-ʊʘʚʠʣʴʜʘʨʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ 

ɺʘʭʰʩʢʦʛʦ ʢʘʩʢʘʜʘ ʯʘʩʪʠ ʨʝʢʠ ɺʘʭʰ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ 

ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʪʙʦʨ ʚʦʜʳ ʚ 

ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ʇʷʥʜʞ ʠ ʚʦʟʚʨʘʱʝʥʠʝ ʚʦʜʳ ʦʧʷʪʴ ʚ ʝʸ ʫʩʪʴʷ. ɹʘʟʦʚʳʡ ʵʬʬʝʢʪ 

ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʝʨʝʜʘʚʘʝʤʦʤ ʦʙʲʝʤʝ ʚʦʜʳ ʠʟ ʨʝʢʠ ʇʷʥʜʞ 

ʚ ʨʝʢʫ ɺʘʭʰ, ʢʦʪʦʨʳʡ ʨʝʟʢʦ ʧʦʚʳʩʠʪ ʨʝʛʫʣʠʨʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʢʘʩʢʘʜʘ 

ʟʘ ʩʯʝʪ ʤʥʦʛʦʨʘʟʦʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʘʱʠ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʚʦʜʦʭʨʘʥʠʣʠʱ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ 

ʧʝʨʝʜʘʚʘʝʤʘʷ ʚʦʜʘ ʚ ʨʝʢʫ ɺʘʭʰ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʛʦʜʘ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʅʫʨʝʢʘ ʠ ʈʦʛʫʥʘ ʥʦʨʤʘʣʴʥʳʡ ʧʦʜʧʦʨʥʳʡ ʛʦʨʠʟʦʥʪ. ʕʪʦ ʦʙʝʩʧʝʯʠʪ 

ʥʝʦʙʭʦʜʠʤʳʡ ʠʨʨʠʛʘʮʠʦʥʥʳʡ ʨʝʞʠʤ, ʘ ʪʘʢʞʝ ʨʝʟʢʦ ʫʚʝʣʠʯʠʪʴ ʚʳʨʘʙʦʪʢʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʟʠʤʦʡ. 

3. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ɼʘʰʪʠʜʞʫʤʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ, ʢʦʪʦʨʳʡ ʠʤʝʷ ʚʳʩʦʢʫʶ 

ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʚʦʟʤʦʞʥʳʡ ʧʝʨʚʦʦʯʝʨʝʜʥʦʡ ʦʙʲʝʢʪ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʵʥʝʨʛʦʠʨʨʠʛʘʮʠʦʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ 

ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʩʨʘʙʦʪʢʠ ʉʘʨʝʟʩʢʦʛʦ ʦʟʝʨʘ - 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʳ ʚ ʦʙʲʝʤʝ 12 ʢʤ
3
 ʜʣʷ ʥʘʧʦʣʥʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ɼʘʰʪʠʜʞʫʤʩʢʦʡ 

ɻʕʉ. 

4. ʇʝʨʝʙʨʦʩʢʘ ʨʝʢʠ ɼʘʨ-ɼʘʨ ʠʟ ʛʦʨʥʦʡ ʄʘʪʯʠ ʚ ʂʠʟʠʣʠʥʩʢʠʡ ʤʘʩʩʠʚ ɻʘʥʯʠʥʩʢʦʛʦ 

ʨʘʡʦʥʘ, ʜʣʷ ʝʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʠʨʨʠʛʘʮʠʦʥʥʳʭ (ʦʨʦʰʝʥʠʝ 76 ʪʳʩ.ʛʘ) ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʮʝʣʷʭ (ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʄɻʕʉ).  

ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʚʩʝ ʧʨʠʚʝʜʝʥʥʳʝ ʧʨʦʝʢʪʳ, ʢʘʢ ʥʘ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ, ʪʘʢ ʠ ʥʘ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʨʝʢʘʭ ʧʦʟʚʦʣʷʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, 

ʨʝʟʫʣʴʪʘʪʦʤ ʯʝʛʦ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʦ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʩʝʛʦ ʨʝʛʠʦʥʘ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʤʘʢʩʠʤʘʣʴʥʦʤ ʩʦʯʝʪʘʥʠʠ ʠʥʪʝʨʝʩʦʚ 

ʵʥʝʨʛʝʪʠʢʠ ʠ ʠʨʨʠʛʘʮʠʠ.  
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ʄɸʂʉʀʄɸʃʔʅʆɽ ʉʆʏɽʊɸʅʀɽ ʀʅʊɽʈɽʉʆɺ ʕʅɽʈɻɽʊʀʂʀ ʀ ʀʈʈʀɻɸʎʀʀ ʇʈʀ 

ʀʉʇʆʃʔɿʆɺɸʅʀʀ ɺʆɼʅʆ-ʕʅɽʈɻɽʊʀʏɽʉʂʀʍ ʈɽʉʋʈʉʆɺ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʤʘʢʩʠʤʠʟʘʮʠʠ ʠʥʪʝʨʝʩʦʚ ʚʩʝʭ ʚʦʚʣʝʯʝʥʥʳʭ ʩʪʦʨʦʥ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. ʆʩʥʦʚʥʳʝ ʦʙʲʝʢʪʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ 

ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʠʥʮʠʧ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʠʥʪʝʨʝʩʦʚ ʵʥʝʨʛʝʪʠʢʠ ʠ ʠʨʨʠʛʘʮʠʠ ʷʚʣʷʶʪʩʷ ʢʨʫʧʥʳʝ ɻʕʉ- 

ʈʦʛʫʥʩʢʘʷ ʠ ʂʘʤʙʘʨʘʪʠʥʩʢʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʕʥʝʨʛʝʪʠʢʘ, ʠʨʨʠʛʘʮʠʷ, ʈʦʛʫʥʩʢʘʷ ɻʕʉ, ʂʘʤʙʘʨʘʪʠʥʩʢʠʝ ɻʕʉ 1 ʠ 2, ʦʨʦʰʝʥʠʝ, 

ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʪʨʘʥʩʛʨʘʥʠʯʥʳʝ ʨʝʢʠ, ʥʘʮʠʦʥʘʣʴʥʳʝ ʨʝʢʠ, ʄɻʕʉ. 

 

MAXIMUM COMBINATION OF INTERESTS OF ENERGY AND THE USE OF IRRIGATION WATER 

AND ENERGY RESOURCES 

This article deals with the maximization issues for the interests of all parties involved in the use of water and 

energy resources. The main objects of complex assignments that are able to realize the principle of maximum 

combination energy and irrigation interests are large Rogun HPS and Kambarata HPS. 

Key words: Energy, Irrigation, Rogun HPS Kambarata HPS 1 and 2, irrigation, integrated use of 

transboundary rivers, national river, Energy, Irrigation, Rogun HPS Kambartinskie 1 and 2, irrigation, integrated use 

of transboundary rivers, national river, small hydropower plants. 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: ɿ.ʄ. ɻʘʬʘʨʦʚʘ ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʛʝʦʣʦʛʠʠ ʠ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʘ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ɻʈʋʅʊʆɺʓʍ ʋʉʃʆɺʀʁ ɻ.ɺɸʍɼɸʊɸ (ʊɸɼɾʀʂʀʉʊɸʅ) 

ɻɽʆʌʀɿʀʏɽʉʂʀʄʀ ʄɽʊʆɼɸʄʀ ʀ ʆʎɽʅʂɸ ʇʈʀʈɸʑɽʅʀʗ 

ʉɽʁʉʄʀʏɽʉʂʆʁ ɹɸʃʃʔʅʆʉʊʀ ɻʈʋʅʊʆɺ 

 

ɼ.ʀ. ɹʫʟʨʫʢʦʚʘ 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʉ ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʋʩʪʘʥʦʚʠʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʛʨʘʥʠʮʫ ʤʝʞʜʫ ʣʸʩʩʦʚʳʤʠ ʠ 

ʛʘʣʝʯʥʠʢʦʚʳʤʠ ʛʨʫʥʪʘʤʠ; 

2. ʆʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʩʪʦʷʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 

3. ʆʮʝʥʠʪʴ ʧʨʠʨʘʱʝʥʠʷ ʙʘʣʣʴʥʦʩʪʠ ʛʨʫʥʪʦʚ ʧʦ ʬʦʨʤʫʣʝ ʉ.ɺ. ʄʝʜʚʝʜʝʚʘ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʡ ʤʝʪʦʜ 

ʧʨʝʣʦʤʣʝʥʥʳʭ ʚʦʣʥ (ʄʇɺ) ʠ ʤʝʪʦʜ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ (ɺʕɿ). 

ʉʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʡ ʤʝʪʦʜ ʧʨʠʤʝʥʷʣʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʣʫʙʠʥʳ ʟʘʣʝʛʘʥʠʷ ʫʨʦʚʥʷ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʚʳʯʠʩʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʩʢʦʨʦʩʪʝʡ ʩʣʦʝʚ ʜʦ ʧʨʝʣʦʤʣʷʶʱʠʭ ʛʨʘʥʠʮ. 

ʄʝʪʦʜ ʚʝʨʪʠʢʘʣʴʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʟʦʥʜʠʨʦʚʘʥʠʷ (ɺʕɿ) ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ 

ʚʳʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʧʦ ʚʩʝʤʫ 

ʪʝʨʨʠʪʦʨʠʠ ʛ.ɺʘʭʜʘʪʘ ʨʘʩʧʦʣʦʞʝʥʳ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ ʧʨʦʬʠʣʝʡ ʠ ʚ ʜʘʥʥʦʡ ʩʭʝʤʝ ʪʘʢʞʝ 

ʨʘʟʤʝʱʝʥʳ ʪʦʯʢʠ ɺʕɿ (ʨʠʩ. 1). 
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ʇʨʘʚʦʙʝʨʝʞʥʳʡ ʫʯʘʩʪʦʢ ʦʙʩʣʝʜʦʚʘʥ ʧʨʦʜʦʣʴʥʳʤʠ ʧʨʦʬʠʣʷʤʠ ˉ1 (154ʤ), ˉ4 (22ʤ), 

ˉ3(44ʤ), ˉ5(44ʤ), ˉ6(22ʤ), ˉ7(22ʤ), ˉ16(88ʤ), ˉ8(66ʤ), ˉ9(22ʤ) ʠ ʧʦʧʝʨʝʯʥʳʤ 

ʧʨʦʬʠʣʝʤ ˉ2. ʇʨʦʬʠʣʴ ˉ16 ïʦʧʦʨʥʳʡ, ʪʝ ʧʨʦʡʜʝʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʜ ʰʫʨʬʦʤ ˉ16. 

ʃʝʚʳʡ ʙʝʨʝʛ ʦʙʩʣʝʜʦʚʘʥ ʧʨʦʜʦʣʴʥʳʤʠ ʧʨʦʬʠʣʷʤʠ ˉ15(22ʤ), ˉ11(22ʤ), ˉ10(66ʤ), 

ˉ14(88ʤ), ˉ17(88ʤ), ˉ18(88ʤ), ˉ12(44ʤ), ˉ13(44ʤ). ʇʨʦʬʠʣʠ ˉ17, ˉ18 ʠ ˉ11-

ʦʧʦʨʥʳʝ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʡ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʥ 

ʜʚʝʥʘʜʮʘʪʠʢʘʥʘʣʴʥʦʡ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʦʡ ʩʪʘʥʮʠʠ ɸʉʄ-6 ʩ ʦʩʮʠʣʣʦʛʨʘʬʠʯʝʩʢʦʡ 

ʨʝʛʠʩʪʨʘʮʠʝʡ ʚʦʣʥʦʚʦʡ ʢʘʨʪʠʥʳ. ʉʝʡʩʤʠʯʝʩʢʠʡ ʢʘʥʘʣ ʩʪʘʥʮʠʠ ʩʦʩʪʦʷʣ ʠʟ 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʝʡʩʤʦʧʨʠʝʤʥʠʢʘ ʉʇʕɼ-5, ʜʚʫʭʢʘʩʢʘʜʥʦʛʦ-ʣʘʤʧʦʚʦʛʦ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʫʩʠʣʠʪʝʣʷ, ʛʘʣʴʚʘʥʦʤʝʪʨʘ (ʄ 001), ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ ʦʩʮʠʣʣʦʛʨʘʬʝ ʅ-700. 

ʉʠʩʪʝʤʳ ʥʘʙʣʶʜʝʥʠʡ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʣʠʩʴ ʨʘʙʦʪʳ ʚ ʛ.ɺʘʭʜʘʪʝ ʜʣʷ 

ʧʨʦʩʣʝʞʠʚʘʥʠʷ ʧʨʝʣʦʤʣʝʥʥʳʭ ʚʦʣʥ ʦʪ ʋɻɺ, ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ (2), ʘ ʛʦʜʦʛʨʘʬʳ, 

 
ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʵʪʠʤ ʩʠʩʪʝʤʘʤ, ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩ (3) ʠ (4). ʇʨʠʤʝʥʝʥʥʳʝ ʩʠʩʪʝʤʳ 

ʥʘʙʣʶʜʝʥʠʡ ʧʦʟʚʦʣʠʣʠ ʧʦʣʫʯʠʪʴ ʩʠʩʪʝʤʳ ʚʩʪʨʝʯʥʳʭ ʠ ʥʘʛʦʥʷʶʱʠʭ ʛʦʜʦʛʨʘʬʦʚ ʥʘ ʦʜʥʠʭ 

ʠ ʪʝʭ ʞʝ ʫʯʘʩʪʢʘʭ ʧʨʦʬʠʣʷ ʜʣʷ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʛʨʘʥʠʮ, ʯʪʦ ʦʙʝʩʧʝʯʠʣʦ ʥʘʜʝʞʥʦʝ 

ʧʨʦʩʣʝʞʠʚʘʥʠʝ ʛʨʘʥʠʮ ʠ ʢʦʥʪʨʦʣʴ ʧʨʘʚʠʣʴʥʦʩʪʠ ʢʦʨʨʝʣʷʮʠʠ ʬʘʟ. 

ʄʝʪʦʜʠʢʘ ʦʙʨʘʙʦʪʢʘ ʩʝʡʩʤʦʛʨʘʤʤ. ʂʦʨʨʝʣʷʮʠʷ ʚʦʣʥ ʚʝʣʘʩʴ ʧʦ ʠʭ ʜʠʥʘʤʠʯʝʩʢʠʤ ʠ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ. ʂʦʥʪʨʦʣʴ ʢʦʨʨʝʣʷʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʢʘʢ ʧʦ ʚʟʘʠʤʥʳʤ 

ʪʦʯʢʘʤ, ʪʘʢ ʠ ʬʦʨʤʝ ʥʘʛʦʥʷʶʱʠʭ ʛʦʜʦʛʨʘʬʦʚ (ʨʠʩ ˉ3, ˉ4). ɿʥʘʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ 



61 

 

ʩʢʦʨʦʩʪʝʡ, ʧʦʣʫʯʝʥʥʳʝ ʦʩʨʝʜʥʝʥʠʝʤ ʟʥʘʯʝʥʠʡ ʵʬʬʝʢʪʠʚʥʳʭ ʩʢʦʨʦʩʪʝʡ ʥʘ ʚʩʪʨʝʯʥʳʭ 

ʛʦʜʦʛʨʘʬʘʭ ʧʨʝʣʦʤʣʝʥʥʳʭ ʚʦʣʥ ʜʦ ʛʨʘʥʠʮʳ ʧʨʝʣʦʤʣʝʥʠʷ, ʧʨʠʥʠʤʘʣʠʩʴ ʟʘ ʠʩʭʦʜʥʳʝ 

ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʛʨʫʥʪʦʚ ʥʘʜ ʧʨʝʣʦʤʣʷʶʱʝʡ ʛʨʘʥʠʮʝʡ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʩʧʝʮʠʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʅ.ʅ ʇʫʟʳʨʝʚʘ [3], ʪʘʢʦʝ ʜʦʧʫʱʝʥʠʝ ʚʝʨʥʦ ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ, ʥʝ 

ʧʨʝʚʳʰʘʶʱʝʡ 10% ʜʣʷ ʨʘʡʦʥʦʚ ʛʜʝ ʩʢʦʨʦʩʪʴ ʚʦʟʨʘʩʪʘʝʪ ʩ ʛʣʫʙʠʥʦʡ. 

 
ɻʣʫʙʠʥʳ ʟʘʣʝʛʘʥʠʷ ʧʨʝʣʦʤʣʷʶʱʠʭ ʛʨʘʥʠʮ ʦʧʨʝʜʝʣʷʣʠʩʴ ʢʘʢ ʧʦ ʤʝʪʦʜʫ to ʚ ʧʫʥʢʪʘʭ 

ʫʜʘʨʘ, ʪʘʢ ʠ ʧʦ ʤʝʪʦʜʫ ʧʦʣʝʡ ʚʨʝʤʝʥʠ ʖ.ɺ. ʈʠʟʥʠʯʝʥʢʦ [2], ʧʨʠʯʝʤ ʧʦʩʣʝʜʥʠʝ ʩʯʠʪʘʣʠʩʴ 

ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ. ɸʥʘʣʠʟ ʚʦʣʥʦʚʳʭ ʧʦʣʝʡ ʩʝʡʩʤʦʛʨʘʤʤ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ 

ʜʘʥʥʳʭ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʩ ʨʘʟʨʝʟʘʤʠ ʧʦ ʰʫʨʬʘʤ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ 

ʩʝʡʩʤʦʛʨʘʤʤʘʭ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʫʚʝʨʝʥʥʦ 

ʚʳʜʝʣʷʝʪʩʷ ʚʦʣʥʘ ʦʪ ʩʠʣʴʥʦʡ ʧʨʝʣʦʤʣʷʶʱʝʡ ʛʨʘʥʠʮʳ, ʥʘʟʚʘʥʥʦʡ ʚʦʣʥʦʡ t3 (ʩʤ.ʨʠʩ. ˉ3). 

ʂʨʠʪʝʨʠʷʤʠ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʤʝʥʳ ʚʦʣʥʳ t 3 ʷʚʠʣʠʩʴ: 

1.ʅʘʣʠʯʠʝ ʥʘ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʠʥʪʝʨʚʘʣʘʭ ʧʨʦʬʠʣʷ ʜʚʫʭ ʧʨʦʩʪʳʭ ʚʦʣʥ ʩ 

ʧʝʨʝʩʝʢʘʶʱʠʤʠʩʷ ʦʩʷʤʠ ʩʠʥʬʘʟʥʦʩʪʠ. 

2.ʀʟʤʝʥʝʥʠʝ ʢʘʞʫʱʠʭʩʷ ʩʢʦʨʦʩʪʝʡ. ʕʪʠ ʜʚʘ ʢʨʠʪʝʨʠʷ, ʦʩʦʙʝʥʥʦ ʧʝʨʚʳʡ ʚʧʦʣʥʝ 

ʦʙʝʩʧʝʯʠʣʠ ʥʘʜʝʞʥʦʝ ʚʳʷʚʣʝʥʠʝ ʠ ʢʦʨʨʝʣʷʮʠʶ ʚʦʣʥʳ t3. 

ɺʦʣʥʘ t3 ʫʚʝʨʝʥʥʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦʯʪʠ ʥʘ ʚʩʝʭ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ ʧʨʦʬʠʣʷʭ 

ʣʝʚʦʙʝʨʝʞʴʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ˉ11, ˉ12 ʠ ˉ15, ʘ ʪʘʢʞʝ ʥʘ ʚʩʝʭ ʧʨʦʬʠʣʷʭ ʧʨʘʚʦʙʝʨʝʞʴʷ, 

ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʨʦʬ. ˉ6 ʠ ˉ7 (ʨʠʩ.4). 
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ɺʳʜʝʣʝʥʠʷ ʜʨʫʛʠʭ ʚʦʣʥ ʥʘ ʩʝʡʩʤʦʛʨʘʤʤʘʭ, ʧʨʦʚʦʜʠʣʦʩʴ ʧʦʯʪʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦ 

ʢʨʠʪʝʨʠʶ ʠʟʤʝʥʝʥʠʷ ʢʘʞʫʱʠʭʩʷ ʩʢʦʨʦʩʪʝʡ, ʯʪʦ ʢʘʢ ʠʟʚʝʩʪʥʦ ʠʟ ʪʝʦʨʠʠ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ 

ʚʝʩʴʤʘ ʥʝʥʘʜʝʞʥʦ. ʇʦʵʪʦʤʫ ʠʟ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʛʨʘʥʠʮ, ʧʦʩʪʨʦʝʥʥʳʭ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʧʨʠʥʠʤʘʣʠʩʴ ʚʦ ʚʥʠʤʘʥʠʝ ʣʠʰʴ ʪʝ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʦ ʩʭʦʜʠʣʠʩʴ ʩ ʜʘʥʥʳʤʠ ʰʫʨʬʦʚ ʠ ʩ 

ʧʨʦʚʝʨʝʥʥʳʤʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʠ ʛʨʘʥʠʮʘʤʠ ɺʕɿ. 

ɺ ʪʘʙʣʠʮʝ 1. ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ (Vʵʬ), ʛʨʘʥʠʯʥʳʭ 

(Vʛ) ʩʢʦʨʦʩʪʝʡ ʜʣʷ ʋɻɺ ʠ ʛʨʘʥʠʮʳ ʣʝʩʩ-ʛʘʣʝʯʥʠʢ 

 

ʊʘʙʣʠʮʘ 1. 

ʇʨʦʬʠʣʴ 

ɻʣʫʙʠʥʘ 

ʟʘʣʝʛʘʥʠʷ 

ʛʘʣʝʯʥʠʢʦʚ 

ʋɻɺ ʧʦ ʜʘʥʥʳʤ 

ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ, 

ʤ 

ɻʨʘʥʠʮʳ ʋɻɺ 
ɻʨʘʥʠʮʳ ʣʸʩʩ-

ʛʘʣʝʯʥʠʢ 

Vʵʬ 

ʤ/ʩʝʢ 

Vʛ 

ʤ/ʩʝʢ 

Vʵʬ 

ʤ/ʩʝʢ 

Vʛ 

ʤ/ʩʝʢ 

1 - - - - 320 - 

3 3 3-4 210 3500 - - 

4 3 3-4 250 3700 - - 

5 3,5 3-4 650 2000 - - 

6 - - - - 440 780 

7 - - - - 380 800 

8 - 14-15 780 2050 - - 

9 2,4 4,9 400 1800 - - 

10 4 11 580 1900 340 680 

11 3  520  360 700 

13 - 10,8-16 790 1900 - - 

14 - 11 560 3200 - - 

16 - 8,6 510 1840 - - 

17 - 12 660 2050 - - 

18 - 24-36 850 2260 - - 

 

ʇʦ ʪʘʙʣʠʮʘʤ ʣʝʛʢʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ Vʵʬ ʟʘʢʦʥʦʤʝʨʥʦ ʚʦʟʨʘʩʪʘʝʪ ʩ ʛʣʫʙʠʥʦʡ. ʅʠʟʢʠʝ 

ʟʥʘʯʝʥʠʷ Vʵʬ ʜʣʷ ʧʨʦʬʠʣʝʡ ˉ 4 ʠ ˉ3 ʦʙʲʷʩʥʷʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʪʨʦʝʥʠʷ ʵʪʦʛʦ ʫʯʘʩʪʢʘ. 

ɺʪʦʨʦʡ ʵʪʘʧ ʨʘʙʦʪʳ ʧʦʩʚʷʱʝʥ ʢ ʤʝʪʦʜʫ ʚʝʨʪʠʢʘʣʴʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʟʦʥʜʠʨʦʚʘʥʠʡ 

(ɺʕɿ, ʛʜʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ ʨʘʟʣʠʯʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠʤʝʶʪ ʨʘʟʥʳʝ ʫʜʝʣʴʥʳʝ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ɽʩʣʠ ʧʦʩʳʣʘʪʴ ʚ ʟʝʤʣʶ ʯʝʨʝʟ ʣʝʪʘʶʱʠʝ ʵʣʝʢʪʨʦʜʳ ɸɺ ʪʦʢ 

ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ʠ ʠʟʤʝʨʷʪʴ ʝʛʦ ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʧʨʠʝʤʥʦʡ ʣʠʥʠʠ ʄN ʪʦ ʧʦ 

ʬʦʨʤʫʣʝ  ʤʦʞʥʦ ʚʳʯʠʩʣʷʪʴ ʟʥʘʯʝʥʠʝ ʢʘʞʫʱʝʛʦʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʨʦʜ ʧʦʜ 
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ʫʩʪʘʥʦʚʢʦʡ. ɿʜʝʩʴ  ʧʘʜʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʤʚ, ʠʟʤʝʨʷʝʪʩʷ ʧʨʠʙʦʨʦʤ, I-ʩʠʣʘ ʪʦʢʘ ʚ ɸʤ- 

ʠʟʤʝʨʷʝʪʩʷ ʧʨʠʙʦʨʦʤ; 

ʂ ïʢʦʵʬʬʠʮʠʝʥʪ ʫʩʪʘʥʦʚʢʠ, ʮʝʣʠʢʦʤ ʟʘʚʠʩʷʱʠʡ ʦʪ ʝʸ ʛʝʦʤʝʪʨʠʠ,-ʢʘʞʫʱʝʝʩʷ 

ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʨʦʜʳ, ʥʝ ʨʘʚʥʦʝ ʝʛʦ ʠʩʪʠʥʥʦʤʫ ʟʥʘʯʝʥʠʶ. ʅʘʠʙʦʣʴʰʠʝ 

ʚʣʠʷʥʠʷ ʥʘ ʟʥʘʯʝʥʠʝ ɟʢ ʦʢʘʟʳʚʘʝʪ ʧʦʨʦʜʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʪʦʤ ʦʙʲʝʤʝ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʤ 

ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʪʦʢʘ. ʇʦʨʦʜʳ, ʟʘʣʝʛʘʶʱʠʝ ʥʘ ʛʣʫʙʠʥʝ, ʙʦʣʴʰʝʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʧʠʪʘʶʱʠʤʠ ʟʘʟʝʤʣʝʥʠʷʤʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʢʘʞʫʪ 

ʚʣʠʷʥʠʷ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʦʢʘ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʟʥʘʯʝʥʠʝ ɟʢ. 

ʀʟʳʩʢʘʥʠʷ ʤʝʪʦʜʦʤ ɺʕɿ ʧʨʦʚʦʜʠʣʠʩʴ ʵʣʝʢʪʨʦʥʥʦ-ʩʪʨʝʣʦʯʥʳʤ ʢʦʤʧʝʥʩʘʪʦʨʦʤ 

(ʕʉʂ-1). ɼʣʠʥʘ ʧʠʪʘʶʱʠʭ ʵʣʝʢʪʨʦʜʦʚ ʤʝʥʷʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʥʘ ʤʝʩʪʥʦʩʪʠ 

ʦʪ 100ʤ ʜʦ 300ʤ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʠʧʦʚʳʝ 

ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʝ ʙʘʪʘʨʝʠ 69-ɻʈʄʎ-6. 

ʉʦʛʣʘʩʥʦ ʧʨʝʜʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʜʚʫʤʷ ʧʨʠʝʤʥʳʤʠ 

ʣʠʥʠʷʤʠ, ʘ ʚʝʣʠʯʠʥʘ ʨʘʟʥʦʩʦʚ ʧʠʪʘʶʱʝʡ ʫʩʪʘʥʦʚʢʠ ʚʳʙʠʨʘʣʘʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʤʝʩʪʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ. ʀʥʪʝʨʧʨʝʪʘʮʠʠ ʢʨʠʚʳʭ ɺʕɿ 

ʚʝʣʘʩʴ ʚ ʧʨʠʚʷʟʢʫ ʩʣʦʝʚ ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʫʜʝʣʴʥʳʤʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʛʦʨʠʟʦʥʪʘʤ, ʚʳʷʚʣʝʥʠʝ ʠʭ ʛʣʫʙʠʥ ʠ 

ʫʩʣʦʚʠʡ ʟʘʣʝʛʘʥʠʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʨʠʚʳʭ ɺʕɿ ʛ. ɺʘʭʜʘʪʘ ʧʨʦʚʝʜʝʥʳ ʢʘʢ ʢʘʯʝʩʪʚʝʥʥʫʶ 

ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʢʨʠʚʳʭ ɺʕɿ ʧʦ ʧʨʦʬʠʣʷʤ-ʨʘʟʨʝʟʘʤ ɟʢ, ʪʘʢ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ 

ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʧʦ ʤʝʪʦʜʫ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʣʝʪʦʢ ʜʚʫʭʩʣʦʡʥʳʭ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʢʨʠʚʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʘʣʝʪʦʢ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦ ʤʝʪʦʜʫ ʧʘʣʝʪʦʢ ʇʳʣʘʝʚʘ ʠ ʤʝʪʦʜʫ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʚʫʭʩʣʦʡʥʳʭ ʢʨʠʚʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʘʣʝʪʦʢ ʦʙʥʘʨʫʞʠʣʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ. 

ʃʫʯʰʘʷ ʩʭʦʜʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦ ʤʝʪʦʜʫ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʚʫʭʩʣʦʡʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʘʣʝʪʦʢ ʚ ʨʘʡʦʥʝ ʨʘʙʦʪ ʦʙʫʩʣʦʚʠʣʦ ʧʨʝʜʧʦʯʪʝʥʠʝ 

ʧʦʩʣʝʜʥʝʤʫ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʫʯʝʥʥʳʤ ʤʝʪʦʜʦʤ ɺʕɿ ʘʥʘʣʠʟ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʛʨʘʥʠʮ ʩ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʚʦʜʠʣʩʷ ʦʪʜʝʣʴʥʦ ʜʣʷ ʛʨʘʥʠʮ: ʣʝʩʩ-

ʛʘʣʝʯʥʠʢ, ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ, ʛʘʣʝʯʥʠʢʠ ʠ ʛʨʘʥʠʮʳ, ʩʚʷʟʘʥʥʦʡ ʩ ʋɻɺ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ɺʕɿ ʩ ʛʨʘʥʠʮʘʤʠ ʣʝʩʩ-ʛʘʣʝʯʥʠʢ ʧʦ ʜʘʥʥʳʤ ʤʝʣʢʠʭ ʰʫʨʬʦʚ ʩ 

ʛʣʫʙʠʥʦʡ10 ʤʝʪʨʦʚ, ʧʦʢʘʟʘʣʘ ʩʣʝʜʫʶʱʝʝ. 
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ʋɻɺ,ʤ 

4,5 2,8  8,1 7 2,0 7,9 0 

3,8 2,9 3,9 11,3 19 
1,5 

3 

ʅʝ ʚʩʢʨʳʪʘ(h=4ʤ) 

ʅʝ ʚʩʢʨʳʪʘ(h=4ʤ) 

150 

100 

29 2,3 4 11,7 18 2,3 ʅʝ ʚʩʢʨʳʪʘ 200 

23 2,7  4,1  1,1 4,1  

50 3,2  4,3  
1,2 

2,2 
ʅʝ ʚʩʢʨʳʪʘ(h=4ʤ) 

150 

150 

39
a
  2,2 8,2  0,7 ʅʝ ʚʩʢʨʳʪʘ(h=10ʤ) 50 

33 2 3 10  2,4 ʅʝ ʚʩʢʨʳʪʘ 250 

28 3,8 4,7 5,7  4,5 ʅʝ ʚʩʢʨʳʪʘ(h=5ʤ) 80 

35 3,2 4,2 12  3 ʅʝ ʚʩʢʨʳʪʘ(h=6ʤ) 120 

37
a
 3  18  3 ʅʝ ʚʩʢʨʳʪʘ(h=4ʤ) 150 
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ʀʟ ʪʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʚ 7 ʩʣʫʯʘʷʭ ʠʟ 10 ʧʦʣʫʯʝʥʦ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʦʛʣʘʩʠʝ ʩ 

ʜʘʥʥʳʤʠ ʧʨʦʭʦʜʢʠ ʰʫʨʬʦʚ (ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,8). 

ɼʣʷ ʪʨʝʭ ɺʕɿ-ʦʚ ʨʘʩʭʦʞʜʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʳʝ (3ʤ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʨʘʥʠʮʘ ʣʝʩʩ-

ʛʘʣʝʯʥʠʢ, ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ - ʛʘʣʝʯʥʠʢ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ɺʕɿ-ʘʤʠ ʜʦʩʪʘʪʦʯʥʦ 

ʫʚʝʨʝʥʥʦ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʦ ʜʘʥʥʳʤ ʰʫʨʬʦʚ ʩ 

ʜʘʥʥʳʤʠ ɺʕɿ (ʨʠʩ.5) ʜʘʣʦ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: ɺʕɿ ˉ45-8,1 ʤ., ʰʫʨʬ-7,9ʤ., ɺʕɿ ˉ 

23-4,1ʤ., ʰʫʨʬ ï 4,1 ʤ.  

 
ɼʘʥʥʳʝ ɺʕɿ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʛ. ɺʘʭʜʘʪʘ. 

ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʫʯʝʥʥʳʭ ʄʇɺ ʠ ʤʝʪʦʜʦʤ ɺʕɿ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ 

ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʛʘʣʝʯʥʠʢʘʭ ʯʝʪʢʦ ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʩʝʡʩʤʦʛʨʘʤʤʘʭ ʠ ʢʨʠʚʳʭ ɺʕɿ, 

ʧʦʣʫʯʝʥʥʳʭ ʚ ɺʘʭʜʘʪʩʢʦʤ ʨʘʡʦʥʝ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʫʨʦʚʥʝʡ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʦʮʝʥʝʥʥʳʭ ʧʦ 

ʜʘʥʥʳʤ ʧʨʦʬʠʣʝʡ ɺʕɿ ʠ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʧʦʢʘʟʳʚʘʝʪ ʜʣʷ 6 ʠʟ 8-ʤʠ ʩʣʫʯʘʝʚ ʩʭʦʜʠʤʦʩʪʴ 

ʛʨʘʥʠʮ, ʥʝ ʧʨʝʚʳʰʘʶʱʫʶ 0,8ʤ. 

 

ʊʘʙʣʠʮʘ 3 
ʉʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʡ 

ʧʨʦʬʠʣʴ 

ʋɻɺ ʧʦ ʄʇɺ, 

ʤ 

ʋɻɺ ʧʦ 

ɺʕɿ, ʤ 

ʈʘʩʭʦʞʜʝʥʠʝ ʛʨʘʥʠʮ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʢʘʞʜʳʤ ʤʝʪʦʜʦʤ 

3 3-4 3,9 0 

4 3-4 4,3 0,3 

5 3-4 2,4 0,6 

8 14-15 14,7 0 

9 4,9 8,5 3,6 

10 11 8,8 2,2 

13 11,8-16 10 0,8 

14 11 10,7 0,3 

 

ʅʘ ʨʠʩ. 6 ʜʘʥ. ʈʘʟʨʝʟ ʧʦʩʪʨʦʝʥʥʳʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ, ɺʕɿ ʠ ʰʫʨʬʦʚ. ʊʘʤ, ʛʜʝ ʥʘ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʫʯʘʩʪʢʘʭ ʧʦ ʧʨʦʬʠʣʶ 

ʚʳʧʦʣʥʝʥʳ ʠ ʩʝʡʩʤʦʨʘʟʚʝʜʢʘ, ʠ ɺʕɿ, ʙʦʣʝʝ ʥʘʜʝʞʥʳʤʠ ʜʣʷ ʋɻɺ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʝ ʛʨʘʥʠʮʳ, ʘ ʜʣʷ ʛʨʘʥʠʮʳ ʣʝʩʩ-ʛʘʣʝʯʥʠʢ-ʛʨʘʥʠʮʳ ʤʝʪʦʜʘ ɺʕɿ. 
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ʇʨʦʚʝʜʝʥʠʝ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʛʨʘʥʠʮʳ ʋɻɺ ʧʦ ʜʘʥʥʳʤ ʰʫʨʬʦʚ, ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʠ 

ɺʕɿ ʦʙʝʩʧʝʯʠʣʦ ʝʸ ʙʦʣʴʰʫʶ ʜʝʪʘʣʴʥʦʩʪʴ ʠ ʩʥʠʟʠʣʦ ʥʝʦʙʭʦʜʠʤʫʶ ʛʫʩʪʦʪʫ ʥʘʙʣʶʜʝʥʠʡ 

ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʠ ʤʝʪʦʜʦʤ ɺʕɿ ʧʦʟʚʦʣʠʣʦ ʪʘʢʞʝ ʧʦʣʫʯʠʪʴ ʩʚʝʜʝʥʠʷ ʦ 

ʋɻɺ ʥʘ ʪʝʭ ʫʯʘʩʪʢʘʭ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ, ʛʜʝ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʪʴ ʪʨʫʜʥʦ 

ʠʟ-ʟʘ ʩʠʣʴʥʳʭ ʧʦʤʝʭ. 

ɼʣʷ ʦʮʝʥʢʠ ʧʨʠʨʘʱʝʥʠʷ ʙʘʣʣʴʥʦʩʪʠ ʛʨʫʥʪʦʚ ʠ ʩʨʘʚʥʝʥʠʷ ʠʭ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʞʝʩʪʢʦʩʪʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɺʘʭʜʘʪʘ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜʫ ʧʨʝʜʣʦʞʝʥʥʳʡ ʉ.ɺ. 

ʄʝʜʚʝʜʝʚʳʤ. 

ʄʝʪʦʜ ʧʨʝʜʣʦʞʝʥ ʥʘ ʦʩʥʦʚʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʩʠʣʴʥʳʭ ʠ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʚʢʣʶʯʝʥ ʚ çʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʝʡʩʤʠʯʝʩʢʦʤʫ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʶ 

1971ʛ.è [1] 

ʇʨʠ ʵʪʦʤ ʠʩʭʦʜʥʘʷ ʬʦʨʤʫʣʘ ʠʤʝʝʪ ʚʠʜ:  

=1.67lg ,ʛʜʝ ; ʩʨʝʜʥʠʝ ʩʢʦʨʦʩʪʠ (ʤ/ʩʝʢ) ʩʨʘʚʥʠʚʘʝʤʦʛʦ ʠ 

ʵʪʘʣʦʥʥʦʛʦ ʛʨʫʥʪʦʚ ; ʧʣʦʪʥʦʩʪʠ (ʦʙʲʸʤʥʳʭ ʚʝʩ ʛʨʫʥʪʦʚ, ʛ/ʩʤ
3
, h-ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ 

ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʤ. 

ɿʘ ñʵʪʘʣʦʥʥʳʝò ʛʨʫʥʪʳ ʛ. ɺʘʭʜʘʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [1] ʧʨʠʥʷʪʳ ʣʝʩʩʳ , 

 =1,70 ʛ/ʩʤ
3 
.ʋʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʣʝʩʩʘʭ ʧʦ ʨʘʡʦʥʫ ʨʘʙʦʪ ʚʩʶʜʫ ʙʦʣʴʰʝ 6 ʤʝʪʨʦʚ. 

ʇʨʠ ʧʦʜʩʯʝʪʘʭ ʧʨʠʨʘʱʝʥʠʡ ʧʦ ʬʦʨʤʫʣʝ (1) ʧʨʠʜʝʨʞʠʚʘʣʠʩʴ ʩʣʝʜʫʶʱʝʡ ʤʝʪʦʜʠʢʠ: ʚ 

ʤʝʩʪʘʭ, ʛʜʝ ʣʝʩʩʳ ʠʣʠ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ ʤʦʱʥʦʩʪʴʶ ʚ 2-3ʤ ʟʘʣʝʛʘʶʪ ʥʘ ʙʦʣʝʝ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʤʦʱʥʳʭ ʛʘʣʝʯʥʠʢʘʭ - ʟʘ ʩʨʘʚʥʠʚʘʝʤʳʡ ʛʨʫʥʪ ʧʨʠʥʠʤʘʣʩʷ ʛʘʣʝʯʥʠʢ ʩ 

ɟ=2,3 ʛ/ʩʤ
3
 ʪʘʢ ʢʘʢ 2-3 ʤʝʪʨʘ ʥʘʚʝʨʥʷʢʘ ʩʥʠʤʘʝʪʩʷ ʧʦʜ ʬʫʥʜʘʤʝʥʪ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʩʦʦʨʫʞʝʥʠʡ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [1]ʚ ʤʝʩʪʘʭ ʩ ʚʳʩʦʢʠʤ ʩʪʦʷʥʠʝʤ ʋɻɺ (ʩʝʡʩʤʦʧʨʦʬʠʣʠ ˉ3, ˉ4, 

ˉ5, ˉ9) ʜʣʷ ʨʘʩʯʝʪʘ ʙʨʘʣʠʩʴ  ʝʩʪʝʩʪʚʝʥʥʦʡ ʫʚʣʘʞʥʝʥʥʦʩʪʴʶ, ʘ ʵʬʬʝʢʪ ʦʪ ʙʦʣʝʝ 

ʧʣʦʪʥʦʛʦ ʚʦʜʦʥʘʩʳʱʝʥʥʦʛʦ ʩʣʦʷ ʦʮʝʥʠʚʘʣʠ ʩʣʘʛʘʝʤʳʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʜʩʯʝʪʘ ʧʨʠʨʘʱʝʥʠʡ ʙʘʣʣʴʥʦʩʪʠ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ. 

 

ʊʘʙʣʠʮʘ 4. 
 ̄ ɻʣʫʙʠʥʘ ʢʨʦʚʣʠ ʛʘʣʝʯʥʠʢʦʚ, ʤ ʋɻɺ, ʤ ʤ/ʩʝʢ ʛ/ʩʤ

3
 ʙʘʣʣʳ ʙʘʣʣʳ ʙʘʣʣʳ 

1   300 1,70 0 0 0 

3 3-4 3-4 210 1,70 +0,25 0 0 

4 3-4 3-4 250 1,70 +0,09 0 0 



66 

 

5 3-4 3-4 650 2,37 -0,8 +0,7 0 

6 3-4 8 440 1,70 -0,21 0 0 

7 3-4 8 380 1,70 -0,05 0 0 

8 7 14-15 780 1,70 -0,97 0 -1 

9 2 4 400 2,0 -0,05 +0,37 0 

10 4 11 580 2,37 -0,72 0 -1 

11 3 7 520 2,37 -0,64 +0,27 0 

13 2 11-16 790 2,37 -0,83 0 -1 

14 4 11 560 2,37 -0,7 0 -1 

16 8 9 510 1,70 -0,14 +0,13 0 

17 1 12 660 2,37 -0,82 0 -1 

18 3 24 860 2,37 -0,82 0 -1 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʜʩʯʝʪʦʚʦʢʨʫʛʣʝʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [1] ʜʦ ʮʝʣʳʭ, ʧʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʚʩʶʜʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ.ɺʘʭʜʘʪʘ, ʛʜʝ ʧʨʦʚʦʜʠʣʠʩʴ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʧʨʦʬ. ˉ1, ˉ6, ˉ7 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ çʩʨʝʜʥʠʤè ʛʨʫʥʪʦʤ, ʤʦʞʥʦ ʦʞʠʜʘʪʴ 

ʠʟʤʝʥʝʥʠʝ ʙʘʣʣʴʥʦʩʪʠ ʥʘ 1. 
 

ʃʀʊɽʈɸʊʋʈɸ 

1. ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ / ʉ.ɺ. ʄʝʜʚʝʜʝʚ [ʠ ʜʨ.] // ʊʨ. ʀʌɿ ɸʅ ʉʉʉʈ. 

ï 1962. -ˉ 22(189). 

2. ʈʠʟʥʠʯʝʥʢʦ ʖ.ɺ. (ʨʝʜ.) ʄʝʪʦʜʳ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʩʝʡʩʤʠʯʥʦʩʪʠ / ʖ.ɺ. ʈʠʟʥʠʯʝʥʢʦ // ʊʨʫʜʳ ʀʌɿ ɸʅ 
ʉʉʉʈ. ï 1960. -ˉ 9. 

3. ʇʫʟʳʨʝʚ ʅ.ʅ. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʤʝʪʦʜʦʤ ʦʪʨʘʞʝʥʥʳʭ ʚʦʣʥ / ʅ.ʅ. ʇʫʟʳʨʝʚ // 

ɻʦʩʪʦʧʪʝʭʠʟʜʘʪ. - 1959.  

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ɻʈʋʅʊʆɺʓʍ ʋʉʃʆɺʀʁ ɻ.ɺɸʍɼɸʊɸ (ʊɸɼɾʀʂʀʉʊɸʅ) 

ɻɽʆʌʀɿʀʏɽʉʂʀʄʀ ʄɽʊʆɼɸʄʀ ʀ ʆʎɽʅʂɸ ʇʈʀʈɸʑɽʅʀʗ ʉɽʁʉʄʀʏɽʉʂʆʁ 

ɹɸʃʃʔʅʆʉʊʀ ɻʈʋʅʊʆɺ 

ʈʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʩʝʡʩʤʦʨʘʟʚʝʜʢʝ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʩʠʩʪʝʤʳ ʚʩʪʨʝʯʥʳʭ 

ʠ ʥʘʛʦʥʷʶʱʠʭ ʛʦʜʦʛʨʘʬʦʚ ʜʣʷ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʫʯʘʩʪʢʦʚ ʧʨʦʬʠʣʷ ʠ ʛʨʘʥʠʮ, ʦʙʝʩʧʝʯʠʪ ʥʘʜʸʞʥʦʝ 

ʧʨʦʩʣʝʞʠʚʘʥʠʝ ʛʨʘʥʠʮ ʠ ʢʦʥʪʨʦʣʴ ʧʨʘʚʠʣʴʥʦʩʪʠ ʢʦʨʨʝʣʷʮʠʠ ʬʘʟ. ʇʨʠʤʝʥʸʥʥʳʝ ʤʝʪʦʜʳ ɺʕɿ ʧʦʟʚʦʣʠʣʠ 

ʪʘʢʞʝ ʧʦʣʫʯʠʪʴ ʩʚʝʜʝʥʠʷ ʦʙ ʋɻɺ ʠ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʨʘʱʝʥʠʷ ʙʘʣʣʴʥʦʩʪʠ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʬʠʟʠʢʘ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ, ʩʝʡʩʤʦʨʘʟʚʝʜʢʘ, ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʘ, ʩʝʡʩʤʦʛʨʘʤʤ, ʣʸʩʩ, 

ʛʘʣʝʯʥʠʢ, ʙʘʣʣ. 

 

RESEARCH OF GROUND CONDITIONS OF THE CITIES VAHDAT (TAJIKISTAN) BY 

GEOPHYSICAL METHODS AND AN ESTIMATION OF AN INCREMENT OF SEISMIC  

POINTS THE SUMMARY  

The system of supervision on seismic prospecting which will allow to receive systems of counter and making 

up godographs for the same sites of a profile and borders is developed, it will provide reliable tracking of borders 

and control of correctness of correlation of phases. Applied methods of VES (Vertical Electric Sounding) have 

allowed to receive also data about GWL (Level of Ground Water) and to define increments of points for investigated 

area. 

Key words: geophysics, interpretation, seismic, electrical survey, gathers, loess, gravel, score. 
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ʄɽʃʀʆʈɸʊʀɺʅɸʗ ʆɹʉʊɸʅʆɺʂɸ, ʇʈʆɹʃɽʄʓ ʀ ʇʋʊʀ ʈɽʐɽʅʀʗ  

ɺ ʈɽʉʇʋɹʃʀʂɽ ʊɸɼɾʀʂʀʉʊɸʅ 

 

ɻ.ɺ. ʐʘʨʠʬʦʚ, ʐ.ɸ. ɹʘʭʨʠʝʚʘ, ʍ.ʄ. ʀʩʦʝʚ 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʵʥʝʨʛʝʪʠʢʠ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

 

ʄʥʦʛʦʣʝʪʥʷʷ ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ ʨʘʟʚʠʪʠʷ ʦʨʦʰʝʥʠʷ ʚ ʙʘʩʩʝʡʥʝ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʊʘʜʞʠʢʠʩʪʘʥʝ, ʙʳʣʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʨʦʩʪ ʦʙʲʸʤʘ ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ ʠ 

ʠʩʭʦʜʠʣʘ ʠʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ ʛʣʫʙʠʥʝ 1.5-2.0 ʤ ʦʪ 

ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʜʨʝʥʘʞʘ. ɺʚʦʜ ʥʦʚʳʭ ʧʣʦʱʘʜʝʡ (ʚ ʦʩʥʦʚʥʦʤ 

ʧʦʩʣʝ 1960ʛ.) ʠ ʧʨʦʚʝʜʝʥʠʝ ʠʥʪʝʥʩʠʚʥʳʭ ʧʦʣʠʚʦʚ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʚʝʣʠʯʝʥʠʶ ʧʠʪʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʫʩʠʣʠʚʘʣʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ, ʧʨʠʚʝʣʠ ʢ ʧʦʜʪʦʧʣʝʥʠʶ ʠ ʟʘʩʦʣʝʥʠʶ ʥʠʞʝʨʘʩʧʦʣʦʞʝʥʥʳʭ ʟʝʤʝʣʴ. ʕʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʫʚʝʣʠʯʠʣʦ ʥʘʛʨʫʟʢʫ ʥʘ ʜʨʝʥʘʞ ʠ ʧʦʚʳʩʠʣʦ ʦʙʲʝʤʳ ʢʦʣʣʝʢʪʦʨʥʦ-ʜʨʝʥʘʞʥʦʛʦ 

ʩʪʦʢʘ, ʢʦʪʦʨʳʝ ʚ ʨʝʩʧʫʙʣʠʢʝ ʩʦʩʪʘʚʣʷʶʪ 36-41% ʦʪ ʚʦʜʦʟʘʙʦʨʘ ʥʘ ʥʫʞʜʳ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ (ʚ 2016ʛ - 6.05 ʤʣʨʜ.ʤ
3
 ʠʟ 9.63 ʤʣʨʜ.ʤ

3
 ʥʘ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʩʪʚʦ). ɼʨʝʥʘʞʥʳʝ 

ʚʦʜʳ ʦʙʦʛʘʱʝʥʥʳʝ ʩʦʣʷʤʠ ʠ ʦʪʭʦʜʘʤʠ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʦʟʚʨʘʱʘʷʩʴ ʚ ʨʝʯʥʳʝ 

ʙʘʩʩʝʡʥʳ, ʫʭʫʜʰʘʶʪ ʢʘʯʝʩʪʚʦ ʚʦʜ ʚ ʚʦʜʦʠʩʪʦʯʥʠʢʘʭ, ʧʨʠʚʦʜʷʪ ʢ ʫʭʫʜʰʝʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʳ, ʧʦʯʚʳ ʠ ʫʩʣʦʚʠʠ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2013 ʛʦʜ ʠʟ 749,6 ʪʳʩ.ʛʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʧʦʜ ʩʝʣʴʭʦʟʫʛʦʜʠʡ ʥʘ 

ʧʣʦʱʘʜʠ 113.2 ʪʳʩ.ʛʘ, ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʟʘʣʝʛʘʶʪ ʥʘ ʛʣʫʙʠʥʝ ʥʝ ʤʝʥʝʝ 2 ʤ, ʘ 149,0 ʪʳʩ.ʛʘ ʥʘ 

ʛʣʫʙʠʥʝ 2-ɿ ʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʟʦʥʘ ʧʦʜʪʦʧʣʝʥʠʷ ʦʭʚʘʪʳʚʘʝʪ 180 ʪʳʩ.ʛʘ ʦʨʦʰʘʝʤʳʭ 

ʟʝʤʝʣʴ. ɺ ʮʝʣʦʤ ʧʦ ʨʝʩʧʫʙʣʠʢʝ ʚ ʫʩʣʦʚʠʷʭ ʫʩʪʦʡʯʠʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 

(ʋɻɺ) ʤʝʥʝʝ 2 ʤ ʧʦʜʪʦʧʣʝʥʦ 218 ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ (ʙʝʟ ʫʯʝʪʘ ʨʘʡʮʝʥʪʨʦʚ). 

ʉʦʛʣʘʩʥʦ ʧʨʦʛʥʦʟʫ, ʟʘ ʩʯʝʪ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʜʦʩʪʠʛʘʶʱʝʛʦ ʩ 2-3 ʤ ʜʦ 1.0-1.5 ʤ ʚ ʛʦʜ, 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʪʘʧʣʠʚʘʝʤʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ. 

ɺ ʟʦʥʝ ʧʦʜʪʦʧʣʝʥʠʷ ʧʨʦʞʠʚʘʝʪ ʙʦʣʝʝ 1,0 ʤʣʥ. ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ, ʢʨʦʤʝ ʪʘʢʠʭ 

ʨʘʡʮʝʥʪʨʦʚ ʢʘʢ ʗʚʘʥ, ɼʘʥʛʘʨʘ, ɺʦʩʝ, ɼʞʦʤʠ, ʇʷʥʜʞ ʠ ʜʨʫʛʠʭ ʚ ʍʘʪʣʦʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʧʦʜʪʦʧʷʝʤʳʭ ʦʙʣʘʩʪʥʳʭ ʮʝʥʪʨʦʚ - ʛʦʨʦʜʘ ʂʫʨʛʘʥ-ʊʶʙʝ, ʚ ʉʦʛʜʠʡʩʢʦʡ 

ʦʙʣʘʩʪʠ - ʂʘʥʠʙʘʜʘʤ, ɻʫʣʠʩʪʦʥ (ʂʘʡʨʘʢʫʤ), ɸʰʪ, ʀʩʬʘʨʘ, ɼ.ʈʘʩʫʣʦʚ ʠ ʜʨʫʛʠʝ; ʧʦ ʈʈʇ - 

ʂʘʬʠʨʥʠʛʘʥ, ɻʠʩʩʘʨ. 

ɺ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʟʦʥʝ ʧʦʜʪʦʧʣʝʥʠʷ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʦʪʤʝʯʘʶʪʩʷ ʚʩʧʳʰʢʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ, ʢʘʢ ʙʨʶʰʥʦʡ ʪʠʬ, ʤʘʣʷʨʠʷ, ʛʝʧʘʪʠʪ, 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʝ ʠ ʜʨʫʛʠʝ. 

ɺ ʊʘʜʞʠʢʠʩʪʘʥʝ ʦʢʦʣʦ112,96 ʪʳʩ.ʛʘ ʟʝʤʝʣʴ ʟʘʩʦʣʝʥʳ ʠʣʠ 15% ʦʨʦʰʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ, ʠʟ ʥʠʭ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʟʘʩʦʣʝʥʥʦʩʪʠ 35,6 ʪʳʩ.ʛʘ ʠʣʠ 5% ʦʨʦʰʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ʅʘ ʟʘʩʦʣʝʥʥʳʭ ʟʝʤʣʷʭ, ʨʝʩʧʫʙʣʠʢʘ ʝʞʝʛʦʜʥʦ ʪʝʨʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʫʨʦʞʘʷ ʩʝʣʴʭʦʟ ʢʫʣʴʪʫʨ (60-70%). 

ɺ ʧʦʩʣʝʜʥʠʝ 15-20 ʣʝʪ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʨ.ʉʳʨʜʘʨʴʷ (1.2-1.4 ʛ/ʣ) ʧʦ 

ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪʤʝʯʘʝʪʩʷ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʧʨʦʮʝʩʩʘ ʩʦʣʝʝ ʥʘʢʦʧʣʝʥʠʷ ʥʘ 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ. ʊʘʢʘʷ ʪʝʥʜʝʥʮʠʷ ʦʪʤʝʯʘʝʪʩʷ ʪʘʢʞʝ ʚ ɹʝʰʢʝʥʪʩʢʦʡ ʜʦʣʠʥʝ ʠ 

ʩʪʘʨʦʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʷʭ ɺʘʭʰʩʢʦʡ ʜʦʣʠʥʳ ʍʘʪʣʦʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʇʨʦʠʟʦʰʣʦ ʟʘʛʨʷʟʥʝʥʠʝ ʛʣʫʙʦʢʠʭ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʉʘʨʙʘʥʜʩʢʦʛʦ ʠ ɻʠʩʩʘʨʩʢʦʛʦ ʚʦʜʦʟʘʙʦʨʦʚ ʩʦʝʜʠʥʝʥʠʷʤʠ ʘʟʦʪʘ. 

ʇʦʜʟʝʤʥʳʝ ʚʦʜʦʟʘʙʦʨʳ ʚ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʠʤʝʶʪ ʤʠʥʝʨʘʣʠʟʘʮʠʶ ʠ ʞʝʩʪʢʦʩʪʴ ʥʘ 

20-30% ʚʳʰʝ ʥʦʨʤʳ. 

ʈʷʜ ʨʘʡʦʥʦʚ ʨʝʩʧʫʙʣʠʢʠ (ʗʚʘʥ, ʍʫʨʦʩʦʥ, ɼʘʥʛʘʨʘ ʠ ʜʨ.) ʧʦʜʚʝʨʞʝʥʳ ʠʥʪʝʥʩʠʚʥʳʤ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ (ʵʨʦʟʠʷ, ʦʧʦʣʟʥʠ, ʩʫʬʬʦʟʠʦʥʥʦ-ʢʘʨʩʪʦʚʳʝ ʷʚʣʝʥʠʷ, 

ʧʨʦʩʘʜʢʠ). ʆʥʠ ʙʝʟʚʦʟʚʨʘʪʥʦ ʚʳʚʦʜʷʪ ʠʟ ʦʙʦʨʦʪʘ ʦʩʚʦʝʥʥʳʝ ʟʝʤʣʠ, ʨʘʟʨʫʰʘʶʪ ʩʝʣʝʥʠʷ, 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ, ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʥʘʥʦʩʷʪ ʫʱʝʨʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 
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ʇʣʦʱʘʜʴ ʨʘʟʚʠʪʠʷ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʟʦʥʝ ʦʨʦʰʝʥʠʷ ʜʦʩʪʠʛʘʝʪ 45,27 ʪʳʩ.ʛʘ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʫʭʫʜʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʟʘʣʝʛʘʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʥʝʦʙʭʦʜʠʤʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʥʠʞʝʥʠʝ ʋɻɺ ʚ ʧʦʜʪʦʧʣʝʥʥʳʭ 

ʟʦʥʘʭ ʚ ʥʘʯʘʣʝ ʜʦ 2-ɿ ʤ, ʘ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʜʦ 4-5 ʤ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚ ʥʘʰʝʤ ʨʝʛʠʦʥʝ ʷʚʣʷʝʪʩʷ ʟʘʢʨʳʪʳʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ 

ʜʨʝʥʘʞ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʡ ʪʨʫʙʦʧʨʦʚʦʜ (ʠʟ ʢʝʨʘʤʠʯʝʩʢʠʭ, 

ʧʣʘʩʪʤʘʩʩʦʚʳʭ, ʘʩʙʝʩʪʦʮʝʤʝʥʪʥʳʭ ʠʣʠ ʜʨʫʛʠʭ ʪʨʫʙ ʜʠʘʤʝʪʨ ʢʦʪʦʨʳʭ 0.07-0.3 ʤ) 

ʫʣʦʞʝʥʥʳʡ ʧʦʜ ʛʨʫʥʪ ʥʘ ʛʣʫʙʠʥʫ 2-4.0 ʤ ʠ ʦʢʨʫʞʝʥʥʦʡ ʟʘʱʠʪʥʦ-ʬʠʣʴʪʨʫʶʱʠʤ ʩʣʦʝʤ ʠʟ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʝʩʯʘʥʳʭ ʠ ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʪʦʣʱʠʥʦʡ 0.15-0.18 ʤ. ɺ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʷʣʠʩʴ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʟʘʱʠʪʥʦ-ʬʠʣʴʪʨʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ 

(ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʚʦʣʦʢʥʘ, ʥʝʪʢʘʥʳʝ, ʠʛʣʦʧʨʦʙʠʚʥʳʝ ʧʦʣʦʪʥʘ), ʘ ʪʘʢʞʝ ʠʭ ʢʦʤʙʠʥʘʮʠʷ ʩ 

ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʬʠʣʴʪʨʦʚʳʤʠ ʩʤʝʩʷʤʠ. 

ʇʦʵʪʦʤʫ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʜʨʝʥʘʞ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʤʝʣʠʦʨʘʪʠʚʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ 

ʚ ʙʦʨʴʙʝ ʩ ʧʦʜʪʦʧʣʝʥʠʝʤ, ʟʘʩʦʣʝʥʠʝʤ ʠ ʟʘʙʦʣʘʯʠʚʘʥʠʠ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʠ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ. ʇʨʠʦʨʠʪʝʪʥʦʝ ʨʘʟʚʠʪʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʜʨʝʥʘʞʘ ʦʙʫʩʣʦʚʣʝʥʦ ʝʛʦ ʰʠʨʦʢʦʡ 

ʦʧʳʪʥʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʦʧʨʦʙʠʨʦʚʘʥʥʦʩʪʴʶ, ʤʘʣʳʤʠ ʟʘʪʨʘʪʘʤʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ 

ʧʨʦʩʪʘʪʦʡ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʥʘʜʝʞʥʦʩʪʴʶ ʠ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. ɿʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ 

ʧʣʦʱʘʜʴ ʟʝʤʝʣʴ ʩ ʵʪʠʤ ʪʠʧʦʤ ʜʨʝʥʘʞʘ ʚʦʟʨʦʩʣʘ 1,4 ʨʘʟʘ, ʘ ʩʫʤʤʘʨʥʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ 

ʢʦʣʣʝʢʪʦʨʦʚ ʠ ʜʨʝʥ - ʚ 1,9 ʨʘʟʘ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʩʠʩʪʝʤ 

ʟʘʢʨʳʪʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʜʨʝʥʘʞʘ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ ʥʘ ʚʩʝʭ ʥʦʚʦʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ ʠ 

ʥʘ ʦʙʲʝʢʪʘʭ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʩʪʘʨʦʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ. ɺ ʠʪʦʛʝ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʜʦʣʷ ʟʘʢʨʳʪʳʭ ʜʨʝʥ ʧʦʧʨʦʪʷʞʝʥʥʦʩʪʠ ʚʦʟʨʦʩʣʘ ʩ 12% ʚ 1970 ʛʦʜʫ ʜʦ 33% ʚ 1990 ʛʦʜʫ, ʘ 

ʧʣʦʱʘʜʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩ 18,6 ʪʳʩ.ʛʘ (8.5%) ʜʦ 86,8 ʪʳʩ.ʛʘ (28,8%). ʕʪʦ ʧʦʟʚʦʣʠʣʦ 

ʩʵʢʦʥʦʤʠʪʴ ʦʢʦʣʦ 10 ʪʳʩ.ʛʘ ʩʝʣʴʭʦʟʫʛʦʜʠʡ. ʇʨʠ ʩʨʝʜʥʝʡ ʧʦ ʨʝʩʧʫʙʣʠʢʝ ʫʜʝʣʴʥʦʡ 

ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʜʨʝʥʘʞʘ 36,9 ʤ/ʛʘ, ʫʜʝʣʴʥʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʦʪʨʳʪʦʛʦ 

ʜʨʝʥʘʞʘ ʩʦʩʪʘʚʣʷʝʪ 24,2 ʤ/ʛʘ, ʘ ʟʘʢʨʳʪʦʛʦ 43,9ʤ/ʛʘ. ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʦʪʤʝʯʘʝʪʩʷ ʠ 

ʚʦʟʨʘʩʪʘʥʠʝ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʜʨʝʥʘʞʥʦ-ʩʙʨʦʩʥʳʭ ʚʦʜ (ʩ 1,18 ʛ/ʣ ʜʦ 1,46 ʛ/ʣ). 

ʇʦ ʜʘʥʥʳʤ ɸʛʝʥʪʩʪʚʘ ʤʝʣʠʦʨʘʮʠʠ ʠ ʠʨʨʠʛʘʮʠʠ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥ ʧʣʦʱʘʜʴ ʟʝʤʝʣʴ ʩ ʜʨʝʥʘʞʦʤ ʧʦ ʨʝʩʧʫʙʣʠʢʝ ʩʦʩʪʘʚʣʷʝʪ 329,2 ʪʳʩ.ʛʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʟʘʢʨʳʪʳʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ 79,3 ʪʳʩ.ʛʘ, ʚʝʨʪʠʢʘʣʴʥʳʡ 52,8 ʪʳʩ.ʛʘ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ 

ʜʨʝʥ ʚʩʝʛʦ ï 11,4 ʪʳʩ.ʢʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʡ 9,2 ʪʳʩ.ʢʤ, 

ʤʝʞʭʦʟʷʡʩʪʚʝʥʥʳʡ 2,2 ʪʳʩ.ʢʤ, ʘ ʫʜʝʣʴʥʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ï 36,9 ʤ/ʛʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʚʩʝʭ ʪʠʧʦʚ ʜʨʝʥʘʞʘ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʫʭʫʜʰʠʣʦʩʴ, ʪʘʢ ʢʘʢ ʨʝʟʢʦ ʫʤʝʥʴʰʠʣʠʩʴ 

ʦʙʲʝʤʳ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʢʦʣʣʝʢʪʦʨʥʦ-ʜʨʝʥʘʞʥʦʡ ʩʝʪʠ, ʘ ʩʢʚʘʞʠʥʳ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʨʝʥʘʞʘ 

ʠʣʠ ʨʘʟʨʫʰʝʥʳ ʠʣʠ ʧʨʦʩʪʘʠʚʘʶʪ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʟʘʧʯʘʩʪʝʡ ʠ ʜʦʨʦʛʦʚʠʟʥʳ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʥʘʩʦʩʦʚ, ʘ ʪʘʢʞʝ ʧʣʦʭʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʪʦ ʝʩʪʴ ʥʝʩʚʦʝʚʨʝʤʝʥʥʘʷ ʦʯʠʩʪʢʘ 

ʠ ʨʝʤʦʥʪʘ ʂɼʉ. 

ɺ ʩʦʟʜʘʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ ʧʝʨʚʦʦʯʝʨʝʜʥʦʡ ʟʘʜʘʯʝʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʵʢʦʣʦʛʦ-

ʤʝʣʠʦʨʘʪʠʚʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʘʞʠʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʣʠʥʠʠ ʠ 

ʤʦʱʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʚ ʩʦʚʝʪʩʢʠʝ ʚʨʝʤʝʥʘ ʟʘʥʠʤʘʣʠʩʴ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʚʳʧʫʩʢʦʤ ʠʟʜʝʣʠʡ 

ʥʘ ʙʘʟʝ ʤʝʩʪʥʳʭ ʩʪʨʦʡʤʘʪʝʨʠʘʣʦʚ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʨʫʙ ʠ ʪʨʫʙʘ 

ʬʠʣʴʪʨʦʚ (ʘʩʙʝʩʪʦʮʝʤʝʥʪʥʳʭ, ʛʦʥʯʘʨʥʳʭ, ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʥʳʭ (ʜʨʝʥʘʞʥʳʭ ʪʨʇɺʍ) ʠ 

ʪ.ʜ.), ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʘʧʨʦʙʠʨʦʚʘʥʳ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʟʘʢʨʳʪʳʭ ʜʨʝʥʘʞʥʳʭ ʩʠʩʪʝʤ ʥʘ 

ʧʦʜʪʦʧʣʝʥʥʳʭ ʟʝʤʣʷʭ. 

ʆʜʥʘʢʦ ʵʪʠ ʤʝʨʦʧʨʠʷʪʠʷ ʚ ʙʣʠʞʘʡʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʪʨʝʙʫʶʪ ʦʛʨʦʤʥʳʭ ʬʠʥʘʥʩʦʚ 

ʟʘʪʨʘʪ, ʥʘʧʨʠʤʝʨ ʜʣʷ ʩʥʠʞʝʥʠʝ ʋɻɺ ʜʦ 2-3 ʤʝʪʨʦʚ ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ 10 ʤʣʥ. ʜʦʣʣʘʨʦʚ 

ʉʐɸ. 

ɺ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʦʨʦʰʝʥʠʝ 280,3 ʪʳʩ. ʛʘ ʠʣʠ ʦʢʦʣʦ 38% ʦʨʦʰʘʝʤʳʭ 
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ʟʝʤʝʣʴ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʶ 385 ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʠ. ʈʘʙʦʪʘ ʤʘʰʠʥʥʦʛʦ ʦʨʦʰʝʥʠʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʭʦʜʠʪʩʷ ʚ ʪʨʫʜʥʦʤ ʧʦʣʦʞʝʥʠʠ ʠʟ-ʟʘ ʥʝʭʚʘʪʢʠ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ, ʥʘ 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʣʠʥʠʡ ʥʘʧʦʨʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʨʘʟʣʠʯʥʳʭ ʙʦʣʴʰʠʭ ʜʠʘʤʝʪʨʦʚ ʚ ʢʦʣʠʯʝʩʪʚʝ 624,67 ʢʤ 

(ʦʢʦʣʦ 40%), ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ 30-35 ʣʝʪ, ʧʨʠʰʣʠ ʚ ʩʦʩʪʦʷʥʠʝ ʥʝʧʨʠʛʦʜʥʦʩʪʠ ʠ ʪʨʝʙʫʶʪ 

ʟʘʤʝʥʫ. 

ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʚ ʨʝʩʧʫʙʣʠʢʝ ʩʚʦʠʤʠ ʩʠʣʘʤʠ ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʝ 

ʬʠʥʘʥʩʦʚʦʡ ʧʦʤʦʱʴ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. 
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ʄɽʃʀʆʈɸʊʀɺʅɸʗ ʆɹʉʊɸʅʆɺʂɸ, ʇʈʆɹʃɽʄʓ ʀ ʇʋʊʀ ʈɽʐɽʅʀʗ  

ɺ ʈɽʉʇʋɹʃʀʂɽ ʊɸɼɾʀʂʀʉʊɸʅ 
ʋʭʫʜʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʳ ʠ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʚʳʟʳʚʘʝʪ ʦʙʝʩʧʦʢʦʝʥʥʦʩʪʴ. ɼʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʚʦʜʳ ʠ 

ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ ʊʘʜʞʠʢʠʩʪʘʥʘ ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʘʪʦʯʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʘ, ʵʢʦʣʦʛʠʷ, ʫʣʫʯʰʝʥʠʝ, ʫʭʫʜʰʝʥʠʝ, ʤʝʣʠʦʨʘʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʟʝʤʣʷ, 

ʊʘʜʞʠʢʠʩʪʘʥ, ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʟʘʩʦʣʝʥʠʝ, ʬʘʢʪʦʨ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ. 

 

THE CONDITION OF LAND RECLAMATION, PROBLEMS AND SOLUTIONS  

IN THE REPUBLIC OF TAJIKISTAN  

The deterioration of the ecological situation of water and land reclamation in Central Asia, including in the 

Republic of Tajikistan is under concern. To address the issues of water and land reclamation in Tajikistan, the 

sufficient funding and development of effective measures are needed. 

Key words: water, ecology, improvement, deterioration, ameliorative condition, Tajikistan, groundwater 

level, salinity factor, mineralization. 
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ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ʀ ʉɽʊʀ ʄʆʅʀʊʆʈʀʅɻɸ ɻɽʆʈʀʉʂʆɺ  

ɺ ʂʓʈɻʓɿʉʊɸʅɽ ʀ ʎɽʅʊʈɸʃʔʅʆʁ ɸɿʀʀ 

 

ɹ.ɼ. ʄʦʣʜʦʙʝʢʦʚ, ʐ.ʕ. ʋʩʫʧʘʝʚ, ɸ.ɺ. ɿʫʙʦʚʠʯ, ɸ.ʕ. ʐʘʢʠʨʦʚ. ɸ.ʂ. ʐʘʨʰʝʙʘʝʚ 

ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɿʝʤʣʠ, ʛ. ɹʠʰʢʝʢ, 

ʂʳʨʛʳʟʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ  

 

ʎʝʥʪʨʘʣʴʥʦ ɸʟʠʘʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʝʤʣʠ (ʎɸʀʀɿ), ʜʣʷ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʥʝʜʨʷʝʪ ʥʦʚʝʡʰʠʝ ʥʘʟʝʤʥʳʝ, 

ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʠ ɻʀʉ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 1. ɻʝʦʜʠʥʘʤʠʢʠ ʠ 

ʢʘʪʘʩʪʨʦʬ; 2. ɺʦʜʥʳʝ ʧʨʦʙʣʝʤʳ, ʛʣʷʮʠʦʣʦʛʠʷ ʠ ʛʝʦʵʢʦʣʦʛʠʷ; 3 ʊʝʭʥʠʯʝʩʢʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ; 4. ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʪʨʝʥʠʥʛʠ ʠ ʦʙʫʯʝʥʠʝ [1-3]. 

ɺ 2009 ʛ. ʟʘʚʝʨʰʝʥ1-ʳʡ ʵʪʘʧ ʩʦʟʜʘʥʠʷ ʩʪʘʮʠʦʥʘʨʥʦʡ ʩʝʪʠ ʮʠʬʨʦʚʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʩʪʘʥʮʠʡ ʎɸʀʀɿ: ʫʩʪʘʥʦʚʣʝʥʳ 3 ʩʪʘʥʮʠʠ ʚʜʦʣʴ ʛʨʘʥʠʮʳ ʩ ʂʠʪʘʝʤ, ʥʘʣʘʞʝʥʘ ʧʝʨʝʜʘʯʘ 

ʜʘʥʥʳʭ ʚ ʎɸʀʀɿ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦ ʩʧʫʪʥʠʢʦʚʦʤʫ ʢʘʥʘʣʫ, ʦʨʛʘʥʠʟʦʚʘʥʘ 

ʛʨʫʧʧʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʦʩʪʫʧʘʶʱʠʭ ʜʘʥʥʳʭ, ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ʇʦ 

ʠʥʠʮʠʘʪʠʚʝ ɻʝʨʤʘʥʩʢʦʡ ʆʨʛʘʥʠʟʘʮʠʠ ʧʦ ʄʝʞʜʫʥʘʨʦʜʥʦʤʫ ʈʘʟʚʠʪʠʶ ʇʦʪʝʥʮʠʘʣʘ-InWent, 

ʩ GFZ, ʎɸʀʀɿ ʧʦ ʧʨʦʝʢʪʫ çʊʨʘʥʩʛʨʘʥʠʯʥʦʝ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ ʚ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠè ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʄʀɼ ɻʝʨʤʘʥʠʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʦʚʝʡʰʠʝ 6 

ʩʝʡʩʤʦʩʪʘʥʮʠʡ: ʚ ʊʫʨʢʤʝʥʠʠ (ɸʰʭʘʙʘʜ), ʊʘʜʞʠʢʠʩʪʘʥʝ (ɼʞʝʨʠʥʦ), ʂʘʟʘʭʩʪʘʥʝ 

(ʇʦʜʛʦʨʥʘʷ ʠ ʂʘʨʘʛʘʥʜʘ) ʠ ʂʳʨʛʳʟʩʪʘʥʝ (ʉʫʬʠʢʫʨʛʘʥ ʠ ʊʘʣʘʩ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʭʥʠʯʝʩʢʦʡ 

ʧʦʤʦʱʠ ʩʦʟʜʘʥʘ ʙʳʣʘ ʨʝʛʠʦʥʘʣʴʥʘʷ ʩʝʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ CAREMON (ʨʠʩ.1). 

2-ʦʡ ʵʪʘʧ ʵʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʤʘʥʝʥʪʥʳʭ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʧʦ 

ʧʨʦʝʢʪʘʤ: ʘ). "ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ" ï ʧʝʨʝʦʩʥʘʱʝʥʘ ʩʝʪʴ 

ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ; ʙ). "ɼʠʥʘʤʠʢʘ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʖʞʥʦʤ ʊʷʥʴ-ʐʘʥʝ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ" ʠʩʧʦʣʴʟʦʚʘʥʳ 21 ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ 

ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ GIPP, ʜʣʷ ʠʥʪʝʨʧʦʣʷʮʠʠ ʩ ʛʝʦʜʠʥʘʤʠʢʦʡ, ʥʝʦʪʝʢʪʦʥʠʢʦʡ 

ʙʣʦʢʦʚʳʭ ʩʪʨʫʢʪʫʨ; ʚ). "ʊʷʥʴ-ʐʘʥʴ-ʇʘʤʠʨʩʢʘʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʘ" ʨʝʘʣʠʟʦʚʘʥʘ 

ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʘʷ ʩʝʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʤʘʩʰʪʘʙʝ ʣʠʪʦʩʬʝʨʳ ʠ ʤʘʥʪʠʡʥʦʡ ʧʝʨʝʭʦʜʥʦʡ 

ʟʦʥʳ ʩʣʦʞʥʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ. 

3-ʠʡ ʵʪʘʧ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʩʣʝʜʦʚʘʥʠʠ ʩʠʣʴʥʳʭ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, 

ʦʮʝʥʢʠ ʦʯʘʛʘ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʘʬʪʝʨʰʦʢʦʚ ʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʧʣʘʪʬʦʨʤʳ ʦʪʨʷʜʦʚ ʙʳʩʪʨʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ, ʦʩʥʘʱʝʥʥʳʭ 

ʤʦʙʠʣʴʥʳʤʠ ʩʪʘʥʮʠʷʤʠ, ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʠ ʘʧʧʘʨʘʪʫʨʦʡ [1-3]. 

 

  
ɸ.        ɹ. 

ʈʠʩ.1. ɸ. ʂʦʤʧʣʝʢʩʥʘʷ ʤʦʥʠʪʦʨʠʥʛʦʚʘʷ ʩʝʪʴ ʚ ʂʳʨʛʳʟʩʪʘʥʝ; ɹ. ʄʦʥʠʪʦʨʠʥʛʦʚʘʷ SMART-ʩʪʘʥʮʠʷ ʩʦʩʪʦʷʱʘʷ 

ʠʟ ʩʝʡʩʤʦ-, ʤʝʪʝʦ-, GNSSʩʪʘʥʮʠʡ ʠ ʜʘʪʯʠʢʦʚ ʠʟʤʝʨʝʥʠʡ ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 

ʚʝʨʭʦʚʴʝ ʙʘʩʩʝʡʥʘ ʨ. ʕʥʛʠʣʯʝʢ ʙʣʠʟ ʦʟ. ʄʝʨʮʙʘʭʝʨʘ 

 

ʅʘ 4-ʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʎɸʀʀɿ ʧʨʦʚʦʜʠʪ ʚʳʙʦʨʢʫ ʠ ʦʙʨʘʙʦʪʢʫ 

ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʠ ʩʦʩʪʘʚʣʷʝʪ ʢʘʪʘʣʦʛ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʩʧʦʣʴʟʫʷ ʘʨʭʠʚ 
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SeisComP-3 ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʚ ʢʦʦʨʜʠʥʘʪʘʭ 26Á-57,5Á ʧʦ ʩʝʚʝʨʥʦʡ 

ʰʠʨʦʪʳ ʠ 46.5Á-87Á ʧʦ ʚʦʩʪʦʯʥʦʡ ʜʦʣʛʦʪʳ. ɺ ʦʥ-ʣʘʡʥ ʨʝʞʠʤʝ ʧʦʩʪʫʧʘʶʪ ʜʘʥʥʳʝ ʠʟ 3 

ʩʪʘʥʮʠʡ (ʕʥʳʣʴʯʝʢ, ʊʘʨʘʛʘʡ ʠ ɸʢʩʘʡ) ʠ 6 ʩʪʘʥʮʠʡ ʩʝʪʠ CAREMON. Cʙʦʨ, ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 

ʦʙʨʘʙʦʪʢʘ, ʩʦʟʜʘʥʠʝ ʘʨʭʠʚʘ ʚʦʣʥʦʚʳʭ ʬʦʨʤ ʠ ʢʘʪʘʣʦʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʦʚʦʜʠʪʩʷ 

ʧʨʦʛʨʘʤʤʥʳʤ ʢʦʤʧʣʝʢʩʦʤ SeisComP-3, ʛʜʝ ʥʘ ʚʭʦʜʝ ʚʦʣʥʦʚʦʛʦ ʧʦʪʦʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʘʥʘʣʠʟ ʘʤʧʣʠʪʫʜʳ ʚʦʣʥʳ. ʉ ʘʚʛʫʩʪʘ 2010 ʛ. ʧʦʜʢʣʶʯʝʥʳ ʧʦʢʘʟʘʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʝʪʠ 

IRIS ʠʟ 30 ʩʪʘʥʮʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʘʪʴ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʜʘʥʥʳʝ ʦ 

ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʄʠʨʘ, ʘ ʩ ʥʦʷʙʨʷ ʧʦʪʦʢʠ ʚʦʣʥʦʚʳʭ ʬʦʨʤ ʩʝʪʠ KNET. ʉ ʠʶʣʷ 

2011 ʛʦʜʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʨʘʙʘʪʳʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ SeisComp ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʩ ʄÓ4.5.(ʨʠʩ. 2 ɸ, ɹ). 

 

  
ɸ.      ɹ. 

ʈʠʩ. 2. ɸ. ʉʝʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘ ʦʩʥʦʚʝ SeisComP-3. ɹ. ʂʘʨʪʘ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ 

ʄÓ4.5 ʟʘ 2010-1013 ʛʛ. ʧʦ ʢʘʪʘʣʦʛʫ ʎɸʀʀɿ 

 

ʄʝʞʜʫ ʀʥʩʪʠʪʫʪʦʤ ʩʝʡʩʤʦʣʦʛʠʠ ʅɸʅ ʂʈ ʠ ʎɸʀʀɿ ʩ 2012 ʛʦʜʘ ʧʦʜʧʠʩʘʥʦ 

ʩʦʛʣʘʰʝʥʠʝ ʚ ʮʝʣʷʭ ʣʠʢʚʠʜʘʮʠʠ ʜʫʙʣʠʨʦʚʘʥʠʷ ʦ ʨʘʟʜʝʣʝʥʠʠ ʬʫʥʢʮʠʡ ʠ ʦʙʤʝʥʝ ʜʘʥʥʳʤʠ. 

ʎɸʀʀɿ ʩʦʩʨʝʜʦʪʘʯʠʚʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʩ ʤʘʛʥʠʪʫʜʘʤʠ ʄ ʙʦʣʝʝ 4.5, ʘ 

ʀʉ ʅɸʅ ʂʈ ʩ ʄ ʙʦʣʝʝ 2. ɺ 2015 ʛʦʜʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʉʦʛʣʘʰʝʥʠʷ ʤʝʞʜʫ ʅʘʫʯʥʦʡ ʉʪʘʥʮʠʝʡ 

ʈɸʅ, GFZ ʛ. ʉ 2016-ʛʦ ʛʦʜʘ ʚ ʎɸʀʀɿ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʘ ʥʦʚʘʷ ʚʝʨʩʠʷ 

SeisComp3, ʢʦʪʦʨʘʷ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʫʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʦʩʥʦʚʝ ʪʘʙʣʠʮʳ ʚʨʝʤʝʥ 

ʧʨʦʙʝʛʘ, ʩʦʩʪʘʚʣʝʥʥʦʡ ʩ ʫʯʝʪʦʤ ʤʝʩʪʥʳʭ ʩʢʦʨʦʩʪʥʳʭ ʤʦʜʝʣʝʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ. 

ʆʧʝʨʘʪʦʨ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪ ʦʧʮʠʠ çʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ ɺʘʜʘʪʠè 

çʧʦʩʪʨʦʝʥʠʝ ʛʦʜʦʛʨʘʬʘè ʜʣʷ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʙʳʪʠʷ.  

ʉʪʘʥʮʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʘʪʤʦʩʬʝʨʥʦʡ ʧʳʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʠʟ GFZ 

ʦʪʜʝʣ çʂʣʠʤʘʪ, ʚʦʜʘ ʠ ʛʝʦʵʢʦʣʦʛʠʷè ʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ʎɸʀʀɿ ʚ ʧʨʝʜʛʦʨʴʷʭ ʩʝʚʝʨʥʦʛʦ 

ʩʢʣʦʥʘ ʂʳʨʛʳʟʩʢʦʛʦ ʭʨʝʙʪʘ, ʚ 40 ʢʤ ʶʞʥʝʝ ʛ. ɹʠʰʢʝʢ, ʥʘ ʚʳʩʦʪʝ 1750 ʤ.,ʚ ʨʘʡʦʥʝ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʅʘʫʯʥʦʡ ʩʪʘʥʮʠʠ ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ ʅʘʫʢ,ʛʜʝ ʧʨʦʚʦʜʷʪʩʷ ʨʝʞʠʤʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ(ʨʠʩ. 3). ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʯʘʩʪʠʮ ʧʳʣʠ ʚ 

ʘʪʤʦʩʬʝʨʝ, ʜʣʷ 32 ʛʨʘʜʘʮʠʡ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ, ʠʟʤʝʨʷʶʪʩʷ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚʨʝʤʝʥʠ ʚ 1 

ʤʠʥʫʪʫ. ɸʵʨʦʟʦʣʠ ʩ ʬʨʘʢʮʠʝʡ ʯʘʩʪʠʮ ʙʦʣʝʝ 2 ʤʠʢʨʦʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʙʠʨʘʶʪʩʷ ʥʘ 

ʬʠʣʴʪʨʳ ʜʣʷ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ, ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʠʟʦʪʦʧʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʳʣʝʚʦʡ 

ʤʦʥʠʪʦʨʠʥʛ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ ʧʝʨʝʥʦʩʘ ʧʳʣʠ ʥʘ ʢʣʠʤʘʪ, ʛʣʷʮʠʘʣʴʥʫʶ 

ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʫʶ ʩʠʩʪʝʤʳ, ʚ ʮʝʣʷʭ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʘʣʝʦʢʣʠʤʘʪʘ ʚ 

ʨʝʛʠʦʥʝ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ.  

ʉʦʟʜʘʥʳ ʩʠʩʪʝʤʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʩ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʠʭ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 
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ʈʠʩ. 3. ɸ. ʄʦʙʠʣʴʥʘʷ ʩʪʘʥʮʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʘʪʤʦʩʬʝʨʥʦʡ ʧʳʣʠ. ʉʦʜʝʨʞʘʥʠʝ ʚ ʘʪʤʦʩʬʝʨʝ ʯʘʩʪʠʮ: ɹ. 

ʨʘʟʤʝʨʦʤ 0,2-2,0 ʤʢʤ; ɺ. ʨʘʟʤʝʨʦʤ 2,2-32,0 ʤʢʤ 

 

ɺ ʮʝʣʷʭ ʩʦʟʜʘʥʠʷ ʦʩʥʦʚ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʘʨʦʜʥʳʤ ʭʦʟʷʡʩʪʚʦʤ 

ʂʳʨʛʳʟʩʪʘʥʘ ʚʳʧʦʣʥʝʥʳ ʧʠʣʦʪʥʳʝ ʧʨʦʝʢʪʳ: ʘ). ʉ ɸʟʠʘʪʩʢʠʤ ɹʘʥʢʦʤ ʈʘʟʚʠʪʠʷ: 

çʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʀʩʩʳʢ-ʂʫʣʷ 2011ʛè ʩʦʟʜʘʥʳ çɻʝʦʛʨʘʬʠʯʝʩʢʠ-ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ ʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʘʢʪʠʚʦʚè ʜʣʷ ʩʣʫʞʙ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʢʘʥʘʣʠʟʘʮʠʠ. 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʚʘʞʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. ʇʦ ʜʘʥʥʦʤʫ ʧʨʦʝʢʪʫ ʩʦʟʜʘʥʳ ʙʳʣʠ ʮʠʬʨʦʚʳʝ 

ʢʘʨʪʳ ʜʣʷ ʪʨʝʭ ʀʩʩʳʢ-ʂʫʣʴʩʢʠʭ ʛʦʨʦʜʦʚ ʠ ʙʘʟʳ ʜʘʥʥʳʭ ʠʭ ʩʠʩʪʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ 

ʢʘʥʘʣʠʟʘʮʠʠ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʤʦʛʘʝʪ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ 

ʩʠʩʪʝʤʘʤʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʢʘʥʘʣʠʟʘʮʠʠ ʛʦʨʦʜʦʚ ɹʘʣʳʢʯʠ, ʏʦʣʧʦʥ-ɸʪʘ ʠ ʂʘʨʘʢʦʣ, 

ʜʨʫʛʠʤʠ ʛʦʨʦʜʩʢʠʤʠ ʩʣʫʞʙʘʤʠ, ʩʥʠʞʘʷ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʛʦʨʦʜʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʛʦ ʙʠʦʩʬʝʨʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ. ʙ). ʉUNICEF/USAID 

(2013-2014 ʛʛ.) ʩʦʟʜʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʰʢʦʣʴʥʳʭ ʠ 

ʜʦʰʢʦʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʚ). ʉ ɺʩʝʤʠʨʥʳʤ ɹʘʥʢʦʤ (2012-2013 ʛʛ.) 

ʧʨʦʚʝʜʝʥʘ ʤʘʩʩʦʚʘʷ ʦʮʠʬʨʦʚʢʘ ʠ ʚʝʢʪʦʨʠʟʘʮʠʷ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʢʘʜʘʩʪʨʦʚʳʭ ʢʘʨʪ 

ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ, ʩʦʩʪʘʚʣʝʥʳ ʩʭʝʤʳ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʦʙʥʦʚʣʝʥʳ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ 

ʚʳʧʦʣʥʝʥʘ ʚʳʩʦʢʦʪʦʯʥʘʷ ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʚʩʝʭ ʦʙʲʝʢʪʦʚ ɺʂʂ. 

ʉʲʝʤʢʘ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭʯʘʩʪʦʪʥʳʭ GPS-ʧʨʠʝʤʥʠʢʦʚ TPS GB-1000 ʠ 

ʪʘʭʝʦʤʝʪʨʦʚ LeicaTC 802 ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʧʝʨʚʳʭ ʩʘʥʪʠʤʝʪʨʦʚ. ɺʩʝʛʦ ʠʟʤʝʨʝʥʦ 4694 ʪʦʯʝʢ. 

ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʚʝʢʪʦʨʥʳʭ ʩʣʦʝʚ ʮʠʬʨʦʚʳʭ ʢʘʨʪ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʩʪʨʦʚʳʝ ʢʘʜʘʩʪʨʦʚʳʝ ʠ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 1:2000. ɼʣʷ ʛʝʦʧʨʠʚʷʟʢʠ ʨʘʩʪʨʦʚʳʭ ʢʘʨʪ ʧʨʠʦʙʨʝʪʝʥʳ 

ʩʧʫʪʥʠʢʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ 0,5ï0,6 ʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʨʨʝʢʮʠʠ 

ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʥʘʯʘʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʛʝʦʨʝʬʝʨʝʥʮʘ ʚ 10-15 ʤ., ʙʳʣʘ 

ʫʤʝʥʴʰʝʥʘ ʜʦ 1 ʤ. ɺʝʢʪʦʨʠʟʦʚʘʥʳ 31 ɻʀʉ ʩʣʦʝʚ: ʪʦʧʦʛʨʘʬʠʷ ï 10 ʩʣʦʝʚ, ʢʘʜʘʩʪʨʳ ï 4 

ʩʣʦʷ, ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ï 1 ʩʣʦʠ ʠ ʦʙʲʝʢʪʳ ɺʉʂ ï 16 ʩʣʦʝʚ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʛʦʨʦʜʦʚ 

ɹʘʣʳʢʯʳ, ʏʦʣʧʦʥ-ɸʪʘ ʠ ʂʘʨʘʢʦʣ, ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʂʳʨʛʳʟʩʪʘʥʘ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʟʜʘʥʥʦʡ ʩʪʘʮʠʦʥʘʨʥʦʡ ʠ ʧʝʨʤʘʥʝʥʪʥʳʭ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʝʪʝʡ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠʟʤʝʥʝʥʠʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ 

ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ.  

1. ɺʳʧʦʣʥʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʮʠʬʨʦʚʢʝ ʢʘʨʪ ʠʟʦʩʝʡʩʪ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʂʳʨʛʳʟʩʪʘʥʘ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʠʟ 78 ʢʘʨʪ ʚ ɻʀʉ-ʬʦʨʤʘʪʝ. ʉʦʟʜʘʥ çɸʪʣʘʩ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʂʳʨʛʳʟʩʪʘʥʘè ʩ ʢʘʪʘʣʦʛʦʤ ʠ ʦʧʠʩʘʥʠʝʤ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ 6 

ʩʠʣʴʥʝʡʰʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ 31 ʦʱʫʪʠʤʳʭ ʠ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʩʝʡʩʤʦʩʦʙʳʪʠʡ ʚ 

ʂʳʨʛʳʟʩʪʘʥʝ. 

2. ʆʩʫʱʝʩʪʚʣʝʥʳ ʠʥʞʝʥʝʨʥʦ-ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʝ ʩʲʝʤʢʠ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ çʩʘʡʪ-ʵʬʬʝʢʪè, ʧʦ ʩʝʡʩʤʠʯʝʩʢʦʤʫ ʤʠʢʨʦʟʦʥʜʠʨʦʚʘʥʠʶ ʪʝʨʨʠʪʦʨʠʡ ʛʦʨʦʜʦʚ 

ɹʠʰʢʝʢ, ʂʘʨʘʢʦʣ, ʅʘʨʳʥ. ʉʧʝʮʠʘʣʠʩʪʳ ʎɸʀʀɿ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʚ ʧʨʦʜʦʣʞʝʥʠʠ 

ʧʦʜʦʙʥʳʭ ʩʲʝʤʦʢ ʚ ʛ. ɼʫʰʘʥʙʝ, ʍʦʨʛ, ɸʣʤʘʪʳ, ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʭ ʢʦʣʝʙʘʥʠʡ ʯʘʩʪʠʮ ʛʨʫʥʪʘ ʧʨʠ ʩʠʣʴʥʦʤ ʟʝʤʣʝʪʨʷʩʝʥʠʠ[2]. 

3. ʄʦʣʦʜʳʝ ʫʯʝʥʳʝ ʠ ʩʧʝʮʠʘʣʠʩʪʳ ʩʪʨʘʥ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʧʦʚʳʰʘʶʪ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʢʚʘʣʠʬʠʢʘʮʠʶ ʚ ʦʙʣʘʩʪʠ IT, ʩʝʡʩʤʦʣʦʛʠʠ, ʢʣʠʤʘʪʦʣʦʛʠʠ, ʛʝʦʜʠʥʘʤʠʢʠ ʥʘ 

ʩʪʘʞʠʨʦʚʢʘʭ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʝʤʠʥʘʨʘʭ-ʪʨʝʥʠʥʛʘʭ ʟʘ ʨʫʙʝʞʦʤ ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ 
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ʤʝʪʦʜʘʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠ ɻʀʉ ʦʙʨʘʙʦʪʢʠ ʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ 

ʜʘʥʥʳʭ. ɺ ʢʘʯʝʩʪʚʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʧʨʦʚʦʜʷʪʩʷ ʝʞʝʛʦʜʥʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʦʚ ʠ ʤʘʛʠʩʪʨʘʥʪʦʚ, ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʦʙʨʘʙʦʪʢʝ 

ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʟʘʚʝʨʰʝʥʥʳʤ ʧʨʦʝʢʪʘʤ ʎɸʀʀɿ: ʘ). çTIPAGEè, ʙ). çʌʝʨʛʘʥʘè, ʚ). 

çʉʝʡʩʤʦʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʦʚ ɹʠʰʢʝʢ, ʂʘʨʘʢʦʣ, ʅʘʨʳʥè, ʛ). çɿʘʧʠʩʴ 

ʂʘʤʙʘʨʘʪʠʥʩʢʦʛʦ ʚʟʨʳʚʘè [1-3]. 

ʄʦʥʠʪʦʨʠʥʛʦʚʘʷ ʩʝʪʴ ʎɸʀʀɿ ʚ ʜʝʢʘʙʨʝ 2016 ʛʦʜʘ ʩʦʩʪʦʠʪ ʠʟ 50 ʩʪʘʥʮʠʡ. ʂʘʪʘʣʦʛ 

ʎɸʀʀɿ ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ ʦ 12665 ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʚ ʪ.ʯ. 531 ʩʠʣʴʥʳʭ ʩʦʙʳʪʠʡ. ʀʟ 1000 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʦʠʟʦʰʝʜʰʠʭ ʚ 2016 ʛʦʜʫ ʚ ʢʘʪʘʣʦʛ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 

ʚʢʣʶʯʝʥʳ 273 ʩʦʙʳʪʠʷ ʩ ʤʘʛʥʠʪʫʜʦʡ ʄ ʙʦʣʝʝ 4,5 ʚ ʪ.ʯ. 2 ʩʦʙʳʪʠʷ ʙʣʠʟ ʅʫʨʠʥʩʢʦʛʦ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʧʨʦʠʟʦʰʝʜʰʠʭ ʥʘ ʪʨʘʥʩʛʨʘʥʠʯʥʦʡ ʤʝʞʜʫ ʂʳʨʛʳʟʩʪʘʥʦʤ ʠ ʊʘʜʞʠʢʠʩʪʘʥʦʤ 

ʪʝʨʨʠʪʦʨʠʠ.  
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ʇʆʃʋʏɽʅʀʗ ʀʅɾɽʅɽʈʅʆ-ɻɽʆʃʆɻʀʏɽʉʂʀʍ ɼɸʅʅʓʍ ʇʋʊɽʄ ʉʆɿɼɸʅʀʗ 

ɹɸɿʆɺʓʍ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ 

 

ʄ.ɸ. ʉʫʣʝʡʤʘʥʦʚʘ, ʄ.ʕ. ʉʘʠʜʦʚ 

ʊʘʜʞʠʢʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ʉ. ʆʩʠʤʠ 

 

ʀʟʚʝʩʪʥʦ ʯʪʦ ʠʥʬʦʨʤʘʪʠʢʘ ï ʵʪʦ ʥʘʫʢʘ ʠʟʫʯʘʶʱʘʷ ʚʩʝ ʩʪʦʨʦʥʳ ʧʦʣʫʯʝʥʠʷ, ʭʨʘʥʝʥʠʷ, 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʧʝʨʝʜʘʯʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʦʥʘ ʷʚʣʷʝʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʥʘʫʢʦʡ ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʝʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʜʦʩʪʠʞʝʥʠʷ ʧʨʦʭʦʜʷʪ ʧʨʦʚʝʨʢʫ 

ʧʨʘʢʪʠʢʦʡ ʠ ʧʨʠʥʠʤʘʶʪʩʷ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ.  

ɺ ʠʥʬʦʨʤʘʪʠʢʝ ʤʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʜʝʣʦʚ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪʩʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʥʦʚʦʛʦ ʢʘʯʝʩʪʚʘ ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢʪʘ, ʧʨʦʮʝʩʩʘ ʠʣʠ ʷʚʣʝʥʠʷ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ 

ʜʣʷ ʝʸ ʘʥʘʣʠʟʘ ʠ ʧʨʠʥʷʪʠʷ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʨʝʰʝʥʠʷ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʢʦʥʢʨʝʪʥʳʭ ʜʝʡʩʪʚʠʡ.  

ʆʨʛʘʥʠʟʘʮʠʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʵʣʝʢʪʨʦʥʥʳʭ ʙʠʙʣʠʦʪʝʢ, ʙʘʟ ʠ ʙʘʥʢʦʚ ʜʘʥʥʳʭ, 

ʜʦʩʪʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ on-line ʷʚʣʷʶʪʩʷ ʥʘʩʫʱʥʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʠ ʩʦʟʜʘʶʪ ʦʩʥʦʚʫ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʢʘʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ, ʪʘʢ ʠ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ, 

ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ. 

ɻʝʦʣʦʛʠʷ ʦʧʝʨʠʨʫʝʪ ʦʛʨʦʤʥʳʤʠ ʦʙʲʝʤʘʤʠ ʵʤʧʠʨʠʯʝʩʢʠʭ ʠ ʤʦʜʝʣʴʥʳʭ ʜʘʥʥʳʭ, 

ʨʝʰʘʷ ʧʨʦʙʣʝʤʳ ʧʨʦʛʥʦʟʘ, ʚʳʙʦʨʘ ʩʪʨʘʪʝʛʠʠ ʧʦʠʩʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ ʠ ʨʘʟʚʠʪʠʷ ʛʦʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [1]. ɺ ʧʨʦʮʝʩʩʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʙʨʘʥʦ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʨʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʪʝʢʩʪʦʚ, ʪʘʙʣʠʮ, ʛʨʘʬʠʢʦʚ, ʢʘʨʪ, ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ʠ ʧʨ., ʧʨʠ ʵʪʦʤ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʜʘʥʥʳʝ ʧʝʨʝʚʝʜʝʥʳ ʥʘ ʵʣʝʢʪʨʦʥʥʳʝ ʥʦʩʠʪʝʣʠ 

[2]. ɺʳʧʦʣʥʷʪʴ ʦʙʨʘʙʦʪʢʫ, ʘʥʘʣʠʟ, ʚʳʚʦʜʠʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʤʦʜʝʣʠʨʦʚʘʪʴ ʠ 

ʦʙʲʷʩʥʷʪʴ ʧʨʠʨʦʜʫ ʦʙʲʝʢʪʘ, ʠʩʧʦʣʴʟʫʷ ʠʥʬʦʨʤʘʮʠʶ ʚ ʪʘʢʦʤ ʚʠʜʝ, ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʪʨʫʜʥʝʝ 

ʠ ʪʨʫʜʥʝʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʠʙʦʣʴʰʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʧʨʠʦʙʨʝʪʘʶʪ ʧʨʦʙʣʝʤʳ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʭʨʘʥʝʥʠʷ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ. 

ʅʝʤʘʣʦʚʘʞʥʦʡ ʷʚʣʷʝʪʩʷ ʠ ʧʨʦʙʣʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʫʜʦʙʥʦʤ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʠʜʝ. 

ʈʘʟʨʘʙʦʪʯʠʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʨʠ ʠʭ ʩʦʟʜʘʥʠʠ ʧʨʝʦʙʨʘʟʫʶʪ ʠʩʭʦʜʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʬʦʨʤʘʣʠʟʘʮʠʷ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʫʷ ʝʸ. ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʚʳʧʦʣʥʝʥʠʠ ʠ ʜʨʫʛʠʭ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʩʪʨʫʢʪʫʨʫ ʙʫʜʫʱʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʪ.ʝ. ʵʪʘʧʳ ʨʘʙʦʪʳ ʩ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦʪ ʧʦʩʪʘʥʦʚʢʠ 

ʟʘʜʘʯʠ ʜʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ. 

ʕʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʦʙʝʩʧʝʯʠʪʴ ʫʜʦʙʩʪʚʦ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʙʣʝʛʯʠʪʴ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ, ʫʧʨʦʩʪʠʪʴ ʠʣʠ ʨʘʩʰʠʨʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʠʩʢʘ, ʠ ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʠʭ ʩʦʟʜʘʥʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʧʳʪ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʳ ʠ ʜʨʫʛʠʝ ʜʝʡʩʪʚʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʪʨʫʢʪʫʨʫ ʙʫʜʫʱʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʦʧʠʩʳʚʘʝʤʳʝ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʢʘʢ ʵʪʘʧʳ (ʨʠʩ.1). ɻʝʦʣʦʛʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ, ʦʪʣʠʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʘʟʥʦʨʦʜʥʦʩʪʴʶ, ʠ ʩ ʪʨʫʜʦʤ ʧʦʜʜʘʶʪʩʷ ʬʦʨʤʘʣʠʟʘʮʠʠ. 

ʇʦʵʪʦʤʫ ʩʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʚʩʪʨʝʯʘʝʪ ʨʷʜ 

ʪʨʫʜʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʨʘʥʷʪʴ ʥʘ ʢʘʞʜʦʤ ʠʟ ʫʢʘʟʘʥʥʳʭ ʵʪʘʧʦʚ. 

ʇʨʠʩʪʫʧʘʷ ʢ ʨʘʙʦʪʝ ʩ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʘʚʠʪʴ ʮʝʣʴ ʵʪʦʡ 

ʨʘʙʦʪʳ. ʎʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ, ʩʦʩʪʦʠʪ ʚ ʥʘʢʦʧʣʝʥʠʠ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʜʘʥʥʳʭ 

ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʩʚʝʜʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ɺʘʞʥʦ, ʦʜʥʘʢʦ, ʦʧʨʝʜʝʣʠʪʴ ʮʝʣʴ ʢʘʢ 

ʤʦʞʥʦ ʙʦʣʝʝ ʯʝʪʢʦ ʠ ʷʩʥʦ ʠ ʟʘʪʝʤ ʩʦʦʪʥʦʩʠʪʴ ʩ ʥʝʡ ʜʝʡʩʪʚʠʷ, ʧʨʝʜʧʨʠʥʠʤʘʝʤʳʝ ʥʘ ʚʩʝʭ 
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ʵʪʘʧʘʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. ʊʦʯʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʮʝʣʠ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʛʨʘʥʠʯʝʥʥʳʝ ʨʝʩʫʨʩʳ, ʦʧʨʝʜʝʣʠʚ ʤʝʨʫ ʨʘʟʫʤʥʦʡ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʫʩʠʣʠʡ [2]. 

 

 
ʈʠʩ. 1. ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʘʙʦʪʳ ʩ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ 

ʕʪʘʧ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʢʘʢ ʩʦʙʩʪʚʝʥʥʦ ʩʙʦʨ ʫʞʝ ʠʤʝʶʱʝʡʩʷ, ʪʘʢ ʠ 

ʩʦʟʜʘʥʠʝ ʥʦʚʦʡ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʪʦʯʥʠʢʘʤʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʦʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʢʥʠʛ, ʩʪʘʪʝʡ, ʵʣʝʢʪʨʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʠ ʪ.ʧ. ʋʯʠʪʳʚʘʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʞʝʣʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʣʝʜʫʝʪ ʨʝʰʠʪʴ, ʢʘʢʠʤʠ ʤʝʪʦʜʘʤʠ ʠ ʠʟ ʢʘʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʦʥʘ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʫʪʝʡ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ, ʥʘʧʨʠʤʝʨ: ʨʘʙʦʪʘ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ, ʟʘʧʨʦʩʳ ʚ ʦʨʛʘʥʠʟʘʮʠʠ-

ʜʝʨʞʘʪʝʣʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʚʣʝʯʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʣʠ ʵʢʩʧʝʨʪʦʚ, ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʀʥʪʝʨʥʝʪʝ, ʩʦʙʩʪʚʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʠʣʠ ʠʟʤʝʨʝʥʠʷ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʦʢʘʟʳʚʘʝʪʩʷ ʩʦʯʝʪʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʠ ʠʩʪʦʯʥʠʢʦʚ ʧʦʣʫʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʚʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʦʛʨʘʥʠʯʠʪʴ ʪʝʤʘʪʠʢʫ ʠ ʩʪʝʧʝʥʴ ʜʝʪʘʣʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʛʣʫʙʠʥʫ ʧʨʦʨʘʙʦʪʢʠ ʚʳʙʨʘʥʥʦʡ ʪʝʤʳ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʴʶ ʨʘʙʦʪʳ [3]. 

ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʚʘʞʥʳʡ ʵʪʘʧ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. ʆʥ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʨʛʘʥʠʟʘʮʠʶ ʜʘʥʥʳʭ ʚ ʚʠʜʝ, ʫʜʦʙʥʦʤ ʜʣʷ ʨʘʙʦʪʳ, ʭʨʘʥʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʦʙʨʘʱʝʥʠʷ ʢ ʥʝʡ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʣʦʢʘʣʴʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʢʘʪʘʣʦʛ ʜʦʢʫʤʝʥʪʦʚ, ɻʀʉ-ʧʨʦʝʢʪ ʠʣʠ ʧʨʦʩʪʦ ʪʘʙʣʠʮʘ, 

ʩʦʜʝʨʞʘʱʘʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʣʦʛʠʯʝʩʢʘʷ 

ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ, ʧʨʦʠʩʭʦʜʷʪ ʧʨʠʚʝʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʢ 

ʝʜʠʥʦʤʫ ʬʦʨʤʘʪʫ, ʫʩʪʨʘʥʝʥʠʝ ʧʦʚʪʦʨʦʚ ʧʫʪʝʤ ʥʦʨʤʘʣʠʟʘʮʠʠ, ʩʦʟʜʘʥʠʝ ʤʝʪʘʜʘʥʥʳʭ ʠ ʪ.ʜ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʤʝʪʘʜʘʥʥʳʭ ʚʦʟʥʠʢʘʝʪ, ʝʩʣʠ ʝʩʪʴ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʮʝʣʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʣʠ ʩʝʢʨʝʪʥʦʩʪʴʶ. 

ʅʘ ʩʪʘʜʠʠ ʩʦʟʜʘʥʠʷ ʤʝʪʘʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʢʘʪʘʣʦʛʠʟʘʮʠʷ, ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʘʜʘʥʥʳʝ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʧʘʨʘʤʝʪʨʳ ʧʨʠ ʧʦʠʩʢʝ ʜʘʥʥʳʭ. ʕʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʦʩʦʙʝʥʥʦ ʚʘʞʥʘ ʚ ʩʣʫʯʘʝ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʦʪʢʨʳʪʦʛʦ 

ʜʦʩʪʫʧʘ, ʢʦʛʜʘ ʜʘʥʥʳʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʚ ʨʘʟʥʳʭ ʚʠʜʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʘʫʜʠʪʦʨʠʠ. 

ɿʘʜʘʯʘ ʠʥʪʝʨʧʨʝʪʘʮʠʠ - ʵʪʦ ʫʩʪʘʥʦʚʠʪʴ ʩʤʳʩʣ, ʟʥʘʯʝʥʠʝ ʩʦʙʨʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ [2]. 

ʉʦʜʝʨʞʘʥʠʝʤ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʙʦʙʱʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ - 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʥʘ ʦʩʥʦʚʝ ʩʦʙʨʘʥʥʳʭ ʬʘʢʪʦʚ, ʚʳʷʚʣʝʥʠʝ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʷʚʣʝʥʠʷʤʠ. ʕʪʘ ʩʪʘʜʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʥʘʠʙʦʣʝʝ 

ʪʨʫʜʥʦ ʧʦʜʜʘʝʪʩʷ ʬʦʨʤʘʣʠʟʘʮʠʠ. ʀʤʝʥʥʦ ʟʜʝʩʴ ʪʨʝʙʫʝʪʩʷ ʧʨʠʚʣʝʯʝʥʠʝ ʟʥʘʥʠʡ ʠ ʦʧʳʪʘ, 

ʥʘʢʦʧʣʝʥʥʳʭ ʚ ʭʦʜʝ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʨʘʙʦʪʳ. ʕʪʘʧ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʦʞʝʪ ʠ ʥʝ 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʥʝʢʦʪʦʨʳʭ ʧʨʦʝʢʪʦʚ, ʥʘʧʨʠʤʝʨ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʧʨʘʚʦʯʥʦʡ 

˽͍ͦͫͭ͊ͤͦ͊͟ ʮʝʣʠ
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ʀʥʪʝʨʧʨʝʪʘʮʠʷ
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ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʛʜʝ ʠʥʬʦʨʤʘʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʙʨʘʥʘ, ʦʨʛʘʥʠʟʦʚʘʥʘ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʙʫʜʫʪ ʚʳʧʦʣʥʷʪʴ ʥʝ ʩʦʟʜʘʪʝʣʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʘ ʝʛʦ ʢʦʥʝʯʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ. 

ʇʨʦʮʝʩʩ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʟʘʢʣʶʯʠʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʨʘʙʦʪʳ, ʥʦ ʥʝ ʨʝʜʢʦ ʦʥ ʟʘʩʪʘʚʣʷʝʪ ʚʝʨʥʫʪʴʩʷ ʢ ʧʝʨʚʦʤʫ ʵʪʘʧʫ - ʵʪʘʧʫ ʧʦʩʪʘʥʦʚʢʠ ʮʝʣʠ, 

ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʠʟʥʘʯʘʣʴʥʦ ʮʝʣʴ ʥʝ ʙʳʣʘ ʜʦ ʢʦʥʮʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʠʣʠ ʙʳʣʘ ʠʟʤʝʥʝʥʘ ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ. ʇʦʵʪʦʤʫ ʚʳʧʦʣʥʝʥʠʝ ʵʪʦʛʦ ʵʪʘʧʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʦʪʥʝʩʪʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʮʝʣʴʶ, ʧʦʥʷʪʴ ʠ ʦʧʨʝʜʝʣʠʪʴ ʪʨʠ ʚʘʞʥʳʭ ʬʘʢʪʦʨʘ: 

- ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʢʘʢʫʶ ʘʫʜʠʪʦʨʠʶ; 

- ʢʘʢʦʚʘ ʝʝ ʪʝʤʘʪʠʢʘ (ʚʳʜʝʣʠʪʴ ʠ ʦʛʨʘʥʠʯʠʪʴ ʢʦʥʢʨʝʪʥʳʡ ʪʝʤʘʪʠʯʝʩʢʠʡ ʨʘʟʜʝʣ); 

- ʢʘʢʦʡ ʦʞʠʜʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. 

ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʚʟʘʠʤʦʩʚʷʟʘʥʳ. ʅʘʧʨʠʤʝʨ, ʦʙʲʝʤ ʘʫʜʠʪʦʨʠʠ ʠ ʦʞʠʜʘʝʤʳʡ 

ʨʝʟʫʣʴʪʘʪ ʦʧʨʝʜʝʣʷʶʪ ʪʠʧ ʨʝʩʫʨʩʘ (ʦʪʢʨʳʪʳʡ ʠʣʠ ʟʘʢʨʳʪʳʡ). ʉʧʝʮʠʬʠʢʘ ʪʝʤʘʪʠʢʠ ʠ ʪʠʧ 

ʘʫʜʠʪʦʨʠʠ ʦʧʨʝʜʝʣʷʶʪ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ɻʝʦʣʦʛʠʯʝʩʢʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦ ʨʘʟʥʦʤʫ, ʥʘʧʨʠʤʝʨ, ʚ ʚʠʜʝ, ʧʦʜʭʦʜʷʱʝʤ ʜʣʷ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪ.ʝ. ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ ʠʣʠ ʛʨʘʬʠʢʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʪʘʙʣʠʯʥʳʡ ʠʣʠ ʪʝʢʩʪʦʚʳʡ ʚʠʜ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʟʘʯʘʩʪʫʶ ʪʷʞʝʣ ʜʣʷ 

ʚʦʩʧʨʠʷʪʠʷ, ʠ ʟʜʝʩʴ ʫʞʝ ʥʝ ʦʙʦʡʪʠʩʴ ʙʝʟ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʦʝ 

ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʚ ʛʝʦʣʦʛʠʠ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʧʦʥʠʤʘʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʘʛʣʷʜʥʦʩʪʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʠʩʢʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ ʜʠʥʘʤʠʯʝʩʢʠʝ ʪʨʝʭʤʝʨʥʳʝ 

ʤʦʜʝʣʠ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʢʘʨʪʳ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʦʠʩʢʦʚʳʝ ʵʣʝʤʝʥʪʳ ʠ ʜʨ. [4]. 
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ɼʀʅɸʄʀʂɸ ʃɽɼʅʀʂʆɺ ʊɸɼɾʀʂʀʉʊɸʅɸ ɿɸ ɻʆʃʆʎɽʅʆɺʓʁ ʇɽʈʀʆɼ 

 

ʅ.ʈ. ʀʱʫʢ, ʄ.ʉ. ʉʘʠʜʦʚ
 

ʖʞʥʘʷ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʘʷ ʵʢʩʧʝʜʠʮʠʷ 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʟʝʤʝʣʴʥʦʤʫ 

ʫʧʨʘʚʣʝʥʠʶ ʠ ʛʝʦʜʝʟʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ  

 

ʀʟʫʯʝʥʠʝ ʣʝʜʥʠʢʦʚ ʚʩʝʛʜʘ ʙʳʣʦ ʥʝʧʨʦʩʪʦʡ ʟʘʜʘʯʝʡ, ʪʨʝʙʫʶʱʝʡ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʪʨʫʜʦʚʳʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ. ʇʦʯʪʠ ʜʚʘʜʮʘʪʴ ʣʝʪ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʥʝ ʧʨʦʚʦʜʷʪʩʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʩʣʝʜʥʠʝ ʧʦʣʥʳʝ ʠ ʥʘʠʙʦʣʝʝ 

ʠʩʯʝʨʧʳʚʘʶʱʠʝ ʜʘʥʥʳʝ ʧʦ ʣʝʜʥʠʢʘʤ ʊʘʜʞʠʢʠʩʪʘʥʘ ʩʦʜʝʨʞʘʪʩʷ ʚ ʂʘʪʘʣʦʛʝ ʣʝʜʥʠʢʦʚ 

ʉʉʉʈ [3], ʢʦʪʦʨʳʡ ʚʳʧʫʩʢʘʣʩʷ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ. ʇʨʦʛʥʦʟʥʘʷ ʦʮʝʥʢʘ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʚʝʨʦʷʪʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʥʘʩʝʣʝʥʠʷ ʠ ʵʢʦʥʦʤʠʢʠ ʥʝ ʪʦʣʴʢʦ ʥʝʫʪʝʰʠʪʝʣʴʥʘ, ʥʦ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʘ, ʯʪʦ ʠʟʫʯʝʥʠʝ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʩʪʘʣʦ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ. 

ʆʩʦʙʝʥʥʦ, ʯʪʦ ʢʘʩʘʝʪʩʷ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ, çʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷè. ʅʘʠʙʦʣʝʝ ʥʘʛʣʷʜʥʳʡ 

ʧʨʦʛʥʦʟ ʦʩʥʦʚʘʥ ʥʘ ʜʝʛʨʘʜʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʢʦʪʦʨʦʝ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ 

ʩʪʦʨʦʥʥʠʢʦʚ çʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷè.  

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʠʟʫʯʝʥʠʷ ʜʝʛʨʘʜʘʮʠʠ ʣʝʜʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʦʩʥʦʚʘʥʳ 

ʢʘʢ ʥʘ ʧʨʷʤʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʷʭ (ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʩʲʸʤʢʠ, 

ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ), ʪʘʢ ʠ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʛʨʘʥʠʮ ʣʝʜʥʠʢʦʚ ʧʫʪʸʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ 

ʤʘʪʝʨʠʘʣʦʚ ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ ʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ [4, 6].  

ʂʘʢ ʧʠʰʝʪ ʠʟʚʝʩʪʥʳʡ ʫʯʸʥʳʡ-ʛʣʷʮʠʦʣʦʛ ʂʦʪʣʷʢʦʚ ɺ.ʄ. [4]: çʅʘʜʞyʥʦʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʱʘʜʠ ʣʝʜʥʠʢʦʚ ʜʘʞʝ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ ʥʝ ʩʣʠʰʢʦʤ ʚʝʣʠʢʘ 

ʠ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʤʘʩʰʪʘʙʘ ʠʩʧʦʣʴʟʫʝʤʦʡ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʳ, ʥʦ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʧʳʪʘ ʩʧʝʮʠʘʣʠʩʪʘ. ɺʨʷʜ ʣʠ ʥʘʜʸʞʥʝʝ 

ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʱʘʜʠ ʣʝʜʥʠʢʦʚ ʧʦ ʢʦʩʤʠʯʝʩʢʠʤ ʩʥʠʤʢʘʤ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʣʦʞʝʥʠʷ ʨʘʡʦʥʘ ʚ ʛʦʨʥʦʡ ʩʠʩʪʝʤʝ, ʦʨʠʝʥʪʘʮʠʠ ʤʘʢʨʦʩʢʣʦʥʘ ʭʨʝʙʪʘ, ʘʙʩʦʣʶʪʥʦʡ 

ʚʳʩʦʪʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʦʨʠʝʥʪʘʮʠʠ ʩʘʤʠʭ ʣʝʜʥʠʢʦʚ ʪʝʤʧʳ ʠʭ ʜʝʛʨʘʜʘʮʠʠ ʤʦʛʫʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʣʝʜʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳè. 

ɸʚʪʦʨʳ ʩʪʘʪʴʠ ʩʜʝʣʘʣʠ ʧʦʧʳʪʢʫ ʧʦʢʘʟʘʪʴ ʩʦʩʪʦʷʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʣʝʜʥʠʢʦʚ ʟʘ 

ʧʝʨʠʦʜ 1971-2011 ʛʛ., ʘ ʪʘʢʞʝ ʦʮʝʥʠʪʴ ʜʠʥʘʤʠʢʫ ʣʝʜʥʠʢʦʚ ʟʘ ʛʦʣʦʮʝʥ. ʇʨʦʮʝʩʩ 

ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪʳ ʜʠʥʘʤʠʢʠ ʣʝʜʥʠʢʦʚ ʩʦʩʪʦʷʣ ʠʟ ʦʮʠʬʨʦʚʢʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʳ 

ʤʘʩʰʪʘʙʘ 1:100000, ʥʘ ʢʦʪʦʨʦʡ ʥʘʥʝʩʝʥʦ ʩʦʩʪʦʷʥʠʝ ʤʝʩʪʥʦʩʪʠ ʟʘ ʧʝʨʠʦʜ 1975-1981ʛʛ. 

(ɻʀʉ). ʆʮʠʬʨʦʚʘʥʳ ʚʩʝ ʣʝʜʥʠʢʠ, ʩʦʛʣʘʩʥʦ ʫʩʣʦʚʥʳʤ ʟʥʘʢʘʤ ʜʣʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ. 

ɼʝʣʝʥʠʝ ʣʝʜʥʠʢʦʚ ʧʦ ʪʠʧʘʤ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ, ʪ.ʢ. ʜʣʷ ʦʪʨʘʞʝʥʠʷ ʜʠʥʘʤʠʢʠ ʣʝʜʥʠʢʦʚ ʵʪʘ 

ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʠʤʝʝʪ ʙʦʣʴʰʦʛʦ ʟʥʘʯʝʥʠʷ. ɼʘʣʝʝ ʙʳʣʠ ʦʮʠʬʨʦʚʘʥʳ ʣʝʜʥʠʢʠ ʥʘ 

ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ (7 ʜʠʘʧʘʟʦʥʦʚ) ʢʦʩʤʦʩʥʠʤʢʘʭ Landsat, ʥʘ ʢʦʪʦʨʳʭ ʩʦʩʪʦʷʥʠʝ ʤʝʩʪʥʦʩʪʠ 

ʦʪʨʘʞʝʥʦ ʥʘ 2011ʛ. ɼʘʥʥʳʝ ʩʥʠʤʢʠ ʙʳʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ ʧʦʜʛʦʪʦʚʣʝʥʳ: 

ʚʳʙʨʘʥ ʜʠʘʧʘʟʦʥ (4-3-2), ʧʨʠ ʢʦʪʦʨʳʭ ʯʠʩʪʳʡ ʣʸʜ ʦʪʦʙʨʘʞʘʣʩʷ ʛʦʣʫʙʦʚʘʪʳʤ ʮʚʝʪʦʤ, ʯʪʦ 

ʦʙʣʝʛʯʠʣʦ ʦʮʠʬʨʦʚʢʫ ʣʝʜʥʠʢʦʚ ʥʘ ʢʦʩʤʦʩʥʠʤʢʘʭ. ɿʘʪʝʤ ʨʝʟʫʣʴʪʘʪʳ ʦʮʠʬʨʦʚʢʠ 

ʥʘʢʣʘʜʳʚʘʣʠʩʴ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʢʦʩʤʦʩʥʠʤʢʘʤ ʚ ʧʨʦʛʨʘʤʤʝ Google Earth 

ʙʳʣʠ ʦʪʜʝʰʠʬʨʠʨʦʚʘʥʳ ʢʦʥʝʯʥʦ-ʤʦʨʝʥʥʳʝ ʛʨʷʜʳ ʣʝʜʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʦʚʘʣʠʩʴ ʟʘ 

ʧʦʩʣʝʜʥʠʝ 13.4 ʪʳʩ. ʣʝʪ. ʊʘʢʞʝ ʧʦ ʢʦʩʤʦʩʥʠʤʢʘʭ ʜʝʰʠʬʨʠʨʦʚʘʣʠʩʴ ʢʘʤʝʥʥʳʝ ʛʣʝʪʯʝʨʳ, 

ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʷʣʠʩʴ ʥʘ ʜʦʣʠʥʥʳʝ ʠ ʧʨʠ ʩʢʣʦʥʦʚʳʝ. ʂʘʤʝʥʥʳʝ ʛʣʝʪʯʝʨʳ ʷʚʣʷʶʪʩʷ 

ʧʦʜʚʠʞʥʳʤʠ ʬʦʨʤʘʤʠ ʨʝʣʴʝʬʘ. ɺ ʥʝʢʦʪʦʨʳʭ ʜʦʣʠʥʘʭ ʢʘʤʝʥʥʳʝ ʛʣʝʪʯʝʨʳ ʤʦʛʫʪ ʚʳʟʚʘʪʴ 

ʧʝʨʝʢʨʳʪʠʝ ʨʫʩʝʣ ʨʝʢ, ʦʙʨʘʟʦʚʘʥʠʝ ʦʟʝʨ, ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʨʚʘʥʳ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʩʝʣʷ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʳʭ ʨʘʙʦʪ ʧʦ ʠʟʫʯʝʥʠʶ ʜʠʥʘʤʠʢʠ ʣʝʜʥʠʢʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʙʳʣʠ ʦʮʠʬʨʦʚʘʥʳ ʠ ʟʘʥʝʩʝʥʳ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ɻʀʉ-ʧʨʦʛʨʘʤʤʳ ʣʝʜʥʠʢʠ ʩ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ 
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ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 1:100000 ʠ ʩ ʢʦʩʤʦʩʥʠʤʢʦʚ Landsat. ɺʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʣʝʜʥʠʢʦʚ ʥʘ ʪʦʧʦʢʘʨʪʘʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʩʤʦʩʥʠʤʢʘʭ 

ʩʦʩʪʘʚʠʣ ʦʪ 30 ʜʦ 36 ʣʝʪ. ʇʨʠ ʦʮʠʬʨʦʚʢʝ ʪʦʧʦʢʘʨʪ ʙʳʣʦ ʦʪʨʠʩʦʚʘʥʦ 6094 ʣʝʜʥʠʢʘ ʦʙʱʝʡ 

ʧʣʦʱʘʜʴʶ 9539.15 ʢʤ
2
. ʇʨʠ ʦʮʠʬʨʦʚʢʝ ʣʝʜʥʠʢʦʚ ʧʦ ʢʦʩʤʦʩʥʠʤʢʘʤ ʠʭ ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʩʪʘʚʠʣʦ 7109, ʩ ʧʣʦʱʘʜʴʶ 6854.01 ʢʤ
2
. ʇʦ ʢʘʪʘʣʦʛʫ ʣʝʜʥʠʢʦʚ ʉʉʉʈ [3] ʢʦʣʠʯʝʩʪʚʦ 

ʣʝʜʥʠʢʦʚ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʩʦʩʪʘʚʣʷʣʦ 8492, ʩ ʧʣʦʱʘʜʴʶ 8476 ʢʤ
2
. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʝʥ ʧʨʦʪʠʚʦʨʝʯʠʚʳʡ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʦʜʭʦʜ ʢ ʦʢʦʥʪʫʨʠʚʘʥʠʶ 

ʣʝʜʥʠʢʦʚ ʠ ʧʦʜʩʯʸʪʫ ʠʭ ʧʣʦʱʘʜʝʡ ʥʝʦʜʠʥʘʢʦʚ. ʅʘ ʪʦʧʦʢʘʨʪʘʭ ʦʪʨʠʩʦʚʘʥʳ ʢʘʢ ʯʠʩʪʳʡ ʣʸʜ, 

ʪʘʢ ʠ ʤʸʨʪʚʳʝ ʯʘʩʪʠ ʣʝʜʥʠʢʦʚ, ʦʪʦʨʚʘʥʥʳʝ ʦʪ ʦʩʥʦʚʥʦʛʦ ʪʝʣʘ, ʢʦʪʦʨʳʝ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ 

ʧʦʢʨʳʪʳ ʯʝʭʣʦʤ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʣʦʤʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ (ʤʦʨʝʥʫ). ʇʣʦʱʘʜʴ ʣʝʜʥʠʢʦʚ, ʧʨʠʚʝʜʸʥʥʳʭ ʚ ɸʪʣʘʩʝ ʣʝʜʥʠʢʦʚ, ʦʧʨʝʜʝʣʝʥʘ ʧʦ 

ʪʦʧʦʢʘʨʪʘʤ ʠ ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ ʚ 1959ʛ. ʠ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʣʝʪ, ʠ ʠʟʤʝʨʷʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ 

ʧʘʣʝʪʢʠ. ɹʳʣʠ ʫʯʪʝʥʳ ʣʠʰʴ ʪʝ ʣʝʜʥʠʢʠ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʣʘ ʙʦʣʝʝ 0.1 ʢʤ
2
. ʇʦ 

ʢʦʩʤʦʩʥʠʤʢʘʤ Landsat ʚʳʜʝʣʷʣʠʩʴ ʪʦʣʴʢʦ ʥʝʟʘʤʦʨʝʥʝʥʥʳʝ ʫʯʘʩʪʢʠ ʣʝʜʥʠʢʦʚ, ʠʥʦʛʜʘ ʩ 

ʫʯʘʩʪʢʘʤʠ ʩʢʦʧʣʝʥʠʷ ʩʥʝʛʘ ʚ ʚʝʨʭʦʚʴʷʭ ʣʝʜʥʠʢʦʚ. 

ʇʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʧʨʦʩʤʦʪʨʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʚ ɻʀʉ-ʧʨʦʛʨʘʤʤʝ ʛʦʚʦʨʠʪʴ ʦ 

ʢʘʢʠʭ-ʪʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʝʱʝ ʨʘʥʦ. ɽʩʪʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʣʝʜʥʠʢʦʚ, ʝʩʪʴ ʙʝʟ 

ʠʟʤʝʥʝʥʠʡ, ʝʩʪʴ ʠʩʯʝʟʥʫʚʰʠʝ, ʝʩʪʴ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ, ʢʦʪʦʨʳʭ ʥʝ ʙʳʣʦ ʨʘʥʝʝ ʥʘ 

ʪʦʧʦʢʘʨʪʘʭ. ɹʦʣʝʝ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʙʫʜʝʪ ʥʝʢʦʨʨʝʢʪʥʳʤ, ʪ.ʢ. ʦʮʠʬʨʦʚʢʘ ʚʳʧʦʣʥʝʥʘ ʧʦ 

ʨʘʟʥʳʤ ʧʨʠʥʮʠʧʘʤ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʥʘ ʦʜʥʦʪʠʧʥʳʭ ʩʥʠʤʢʘʭ Landsat, ʟʘʣʝʪʦʚ ʨʘʟʥʳʭ ʣʝʪ, ʥʦ ʚ ʦʜʠʥ ʠ ʪʦʪ ʞʝ 

ʩʝʟʦʥ ʛʦʜʘ. ɼʦʩʪʦʚʝʨʥʦ ʤʦʞʥʦ ʣʠʰʴ ʩʢʘʟʘʪʴ, ʯʪʦ ʣʝʜʥʠʢʠ ʧʣʦʱʘʜʴʶ 15 ʢʤ
2
 ʠ ʙʦʣʝʝ ʚ 

ʙʣʠʞʘʡʰʠʝ 100 ʣʝʪ ʥʝ ʠʩʯʝʟʥʫʪ. ʂʘʢ ʩʯʠʪʘʝʪ ʫʯʸʥʳʡ ʛʣʷʮʠʦʣʦʛ ʂʦʪʣʷʢʦʚ ɺ.ʄ. [4]: 

çéʤʝʭʘʥʠʟʤ ʩʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʷ ʣʝʜʥʠʢʘ ʥʘʩʪʦʣʴʢʦ ʚʳʨʘʞʝʥ, ʯʪʦ ʧʦʜʘʚʣʷʝʪ ʧʨʦʷʚʣʝʥʠʷ 

ʚʩʝʭ ʬʘʢʪʦʨʦʚ ʣʦʢʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ ʝʛʦ ʨʝʞʠʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ ʨʘʡʦʥʘ. ɺʠʜʠʤʦ, ʠʤʝʥʥʦ ʣʝʜʥʠʢʠ ʩ ʧʣʦʱʘʜʴʶ ʙʦʣʝʝ 15 ʢʤ
2
 ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʣʝʜʝʥʝʥʠʷ ʠ ʢʣʠʤʘʪʘè. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʢʦʩʤʦʩʥʠʤʢʦʚ (Landsat) ʣʝʜʥʠʢʦʚ ʩ ʧʣʦʱʘʜʴʶ ʙʦʣʝʝ 15 ʢʤ
2
 

ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 40. ʅʘʠʙʦʣʴʰʝʡ ʧʣʦʱʘʜʴʶ ʦʙʣʘʜʘʶʪ ʣʝʜʥʠʢʠ ʌʝʜʯʝʥʢʦ (188.15 ʢʤ
2
) 

ʠ ɻʨʫʤ-ɻʨʞʠʤʘʡʣʦ (136.70 ʢʤ
2
).  

ʆʪʜʝʰʠʬʨʠʨʦʚʘʥʥʳʝ ʢʦʥʝʯʥʦ-ʤʦʨʝʥʥʳʝ ʛʨʷʜʳ ʣʝʜʥʠʢʦʚ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ 

ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʚ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʣʝʜʥʠʢʦʚ ʟʘ ʵʪʦ ʚʨʝʤʷ. ʊʨʫʜʥʦʩʪʴ ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʢʦʥʝʯʥʦ-ʤʦʨʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʣʝʜʥʠʢʦʚ ʥʝ ʚʩʝ ʩʦʭʨʘʥʠʣʠʩʴ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʨʝʣʴʝʬʝ. ɺ ʢʘʢʠʭ-ʪʦ ʜʦʣʠʥʘʭ ʠʭ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 2-3, ʚ ʜʨʫʛʠʭ - ʢʦʣʠʯʝʩʪʚʦ ʠʭ 

ʜʦʩʪʠʛʘʝʪ 6-ʪʠ. ɼʣʷ ʜʦʩʪʦʚʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʚʟʷʪʴ ʢʘʢʫʶ-ʪʦ ʦʜʥʫ 

ʦʧʨʝʜʝʣʸʥʥʫʶ ʜʦʣʠʥʫ (ʩ ʧʦʣʥʳʤ ʥʘʙʦʨʦʤ ʢʦʥʝʯʥʦ-ʤʦʨʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ) ʠ ʧʨʦʚʝʩʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʛʨʘʜʘʮʠʠ ʣʝʜʥʠʢʘ. ɺʳʜʝʣʝʥʳ ʢʘʢ ʜʦʣʠʥʥʳʝ ʢʦʥʝʯʥʦ-ʤʦʨʝʥʥʳʝ ʛʨʷʜʳ, ʪʘʢ 

ʠ ʙʣʠʟʣʝʞʘʱʠʝ ʢ ʣʝʜʥʠʢʫ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʥʘʩʳʧʥʳʝ ʤʦʨʝʥʳ, ʤʦʨʝʥʳ ʥʘʧʦʨʘ). ɺ 

ʥʝʢʦʪʦʨʳʭ ʜʦʣʠʥʘʭ ʙʣʠʟʣʝʞʘʱʠʝ ʢʦʥʝʯʥʦ-ʤʦʨʝʥʥʳʝ ʛʨʷʜʳ ʫʥʠʯʪʦʞʝʥʳ ʢʘʤʝʥʥʳʤʠ 

ʛʣʝʪʯʝʨʘʤʠ, ʦʩʦʙʝʥʥʦ ʚ ʜʦʣʠʥʘʭ ʧʫʣʴʩʠʨʫʶʱʠʭ ʣʝʜʥʠʢʦʚ. ʇʫʣʴʩʠʨʫʶʱʠʝ ʣʝʜʥʠʢʠ ʙʳʣʠ 

ʚʳʜʝʣʝʥʳ ʩʦʛʣʘʩʥʦ ʢʘʨʪʝ çʉʦʚʨʝʤʝʥʥʦʝ ʦʣʝʜʝʥʝʥʠʝè, ʩʦʩʪʘʚʣʝʥʥʦʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʢʦʩʤʦʩʥʠʤʢʦʚ ʠ ʚʭʦʜʷʱʝʡ ʚ ʘʪʣʘʩ çʇʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʊʘʜʞʠʢʩʢʦʡ ʉʉʈè, ʠʟʜʘʥʥʳʡ ʚ 

1984ʛ. [1]. ɺʩʝʛʦ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 61 ʧʫʣʴʩʠʨʫʶʱʠʡ ʣʝʜʥʠʢ. ʅʘʠʙʦʣʴʰʝʝ ʠʭ ʯʠʩʣʦ 

ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʩʠʩʪʝʤʝ ʣʝʜʥʠʢʘ ʌʝʜʯʝʥʢʦ ʠ ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ʆʙʠʭʠʥʛʦʫ. ʅʝʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʥʘʭʦʜʠʪʩʷ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʊʘʤʜʳʢʫʣʴ (ʨʠʩ. 1), ʥʘ ɺʘʭʘʥʩʢʦʤ ʭʨʝʙʪʝ ʠ ʚ ʚʝʨʭʦʚʴʷʭ ʜʦʣʠʥʳ 

ʨ.ʉʘʫʢʩʘʡ. ʇʨʠʯʠʥʳ ʧʫʣʴʩʘʮʠʡ ʦʪʜʝʣʴʥʳʭ ʣʝʜʥʠʢʦʚ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʚʳʷʩʥʝʥʳ. ʅʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʦ, ʯʪʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʙʘʣʘʥʩʘ ʤʘʩʩʳ ʣʝʜʥʠʢʘ. ʇʨʠ ʦʧʨʝʜʝʣʸʥʥʦʤ 

ʫʚʝʣʠʯʝʥʠʠ ʤʦʱʥʦʩʪʠ ʣʴʜʘ ʥʘ ʝʛʦ ʣʦʞʝ ʧʨʦʠʩʭʦʜʠʪ ʪʘʷʥʠʝ ʣʴʜʘ, ʠ ʣʝʜʥʠʢ ʧʨʠʦʙʨʝʪʘʝʪ 

ʪʝʢʫʯʝʩʪʴ, ʇʘʪʝʨʩʦʥ ʋ.ʉ.ɹ.[5].  
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ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʧʫʣʴʩʘʮʠʡ ʪʘʢʞʝ ʥʝ ʠʤʝʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. ʅʝʠʟʚʝʩʪʥʘ ʠʭ ʩʚʷʟʴ ʩ 

ʠʟʤʝʥʝʥʠʷʤʠ ʢʣʠʤʘʪʘ. ʇʫʣʴʩʘʮʠʷ ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʢʘʢ ʧʨʠ ʦʣʝʜʝʥʝʥʠʠ, ʪʘʢ ʠ ʧʨʠ ʝʛʦ 

ʜʝʛʨʘʜʘʮʠʠ. ɺ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʙʘʩʩʝʡʥʝ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʢʘʢ ʧʫʣʴʩʠʨʫʶʱʠʝ 

ʣʝʜʥʠʢʠ, ʪʘʢ ʠ ʥʝʧʫʣʴʩʠʨʫʶʱʠʝ. ʇʦʩʣʝʜʥʠʝ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʧʫʣʴʩʘʮʠʠ ʣʝʜʥʠʢʦʚ 

ʊʘʜʞʠʢʠʩʪʘʥʘ ʙʳʣʠ ʫ ʈɻʆ ʚ 2007 ʛ. ʠ ʫ ʣʝʜʥʠʢʘ ʄʝʜʚʝʞʴʝʛʦ ʚ 2011 ʛ. (ʨʠʩ. 2, 3). ʃʶʙʦʡ 

ʣʝʜʥʠʢ, ʦʙʣʘʜʘʶʱʠʡ ʜʦʩʪʘʪʦʯʥʦʡ ʤʘʩʩʦʡ, ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʤʝʝʪ ʩʧʦʩʦʙʥʦʩʪʴ 

ʠ ʪʝʥʜʝʥʮʠʶ ʢ ʜʚʠʞʝʥʠʶ. ʀʟ-ʟʘ ʩʧʦʩʦʙʥʦʩʪʠ ʣʴʜʘ ʢ ʧʣʘʩʪʠʯʝʩʢʠʤ ʠ ʭʨʫʧʢʠʤ 

ʜʝʬʦʨʤʘʮʠʷʤ, ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ, ʢʘʢ ʦʥ ʧʦʚʝʜʸʪ ʩʝʙʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ.  

 
ʈʠʩ.1. ʇʫʣʴʩʠʨʫʶʱʠʡ ʣʝʜʥʠʢ ʊʘʤʜʳʢʫʣʴ (ʅ.ʀʱʫʢ) 

 

ʂʘʢ ʧʠʰʝʪ ʠʟʚʝʩʪʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʣʝʜʥʠʢʦʚ ʇʘʪʝʨʩʦʥ ʋ.ʉ.ɹ. [5]: çʉ ʧʝʨʚʦʛʦ 

ʚʟʛʣʷʜʘ, ʢʘʞʝʪʩʷ, ʯʪʦ ʥʘʩʪʫʧʘʥʠʝ ʠ ʜʝʛʨʘʜʘʮʠʷ ʨʘʟʥʳʭ ʣʝʜʥʠʢʦʚ ʧʨʦʠʩʭʦʜʷʪ ʚ ʟʘʤʝʪʥʦʡ 

ʩʪʝʧʝʥʠ ʩʠʥʭʨʦʥʥʦ. ʆʜʥʘʢʦ ʧʨʠ ʪʱʘʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦʢʘʟʳʚʘʝʪʩʷ, 

ʯʪʦ ʢʘʨʪʠʥʘ ʙʦʣʝʝ ʟʘʧʫʪʘʥʥʘ. ʅʝʢʦʪʦʨʳʝ ʣʝʜʥʠʢʠ ʤʦʛʫʪ ʥʘʩʪʫʧʘʪʴ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʜʨʫʛʠʝ ʚ ʪʦʤ ʞʝ ʨʘʡʦʥʝ ʦʪʩʪʫʧʘʶʪ. ʏʘʩʪʠʯʥʦ ʵʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʨʘʟʣʠʯʥʳʤ ʜʣʷ 

ʨʘʟʥʳʭ ʣʝʜʥʠʢʦʚ ʤʝʩʪʥʳʤ ʢʣʠʤʘʪʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʣʝʜʥʠʢʠ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ 

ʪʘʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʢʘʢ ʨʘʟʤʝʨ, ʥʘʢʣʦʥ ʠ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ 

ʦʞʠʜʘʪʴ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʣʝʜʥʠʢʠ ʨʝʘʛʠʨʫʶʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʧʦ-ʨʘʟʥʦʤʫ ʠʣʠ, ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ, ʩ ʨʘʟʣʠʯʥʦʡ ʙʳʩʪʨʦʪʦʡ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ 

ʧʦʚʝʜʝʥʠʠ ʣʝʜʥʠʢʦʚ ʥʝ ʪʦʣʴʢʦ ʯʝʨʝʟ ʠʟʤʝʥʝʥʠʝ ʠʭ ʙʘʣʘʥʩʘ ʤʘʩʩʳ ï ʜʦʣʛʦʧʝʨʠʦʜʠʯʝʩʢʠʝ 

ʢʦʣʝʙʘʥʠʷ ʢʣʠʤʘʪʘ ʤʦʛʫʪ ʠʟʤʝʥʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʣʴʜʘ ʠ ʪʝʤ ʩʘʤʳʤ ʠʟʤʝʥʠʪʴ ʩʢʦʨʦʩʪʴ 

ʪʝʯʝʥʠʷé. ʆʜʥʘʢʦ ʚʣʠʷʥʠʝ ʵʪʦʛʦ ʬʘʢʪʦʨʘ ʥʝʚʝʣʠʢʦè.  
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ʈʠʩ. 2. ʃʝʜʥʠʢ ʈɻʆ (ʅ.ʀʱʫʢ, 2009ʛ.) 

 

 
ʈʠʩ. 3.ʃʝʜʥʠʢ ʄʝʜʚʝʞʠʡ (ʅ. ʀʱʫʢ, 2011ʛ.) 

 

ɼʚʠʞʝʥʠʝ ʣʝʜʥʠʢʘ ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʙʘʣʘʥʩʘ ʤʘʩʩʳ ʠ ʫʢʣʦʥʘ ʝʛʦ ʣʦʞʘ. ɼʣʷ 

ʪʦʛʦ ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʪʝʢʫʱʝʝ ʧʦʚʝʜʝʥʠʝ ʣʝʜʥʠʢʘ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʜʘʥʥʳʝ ʧʦ ʝʛʦ 

ʙʘʣʘʥʩʫ ʤʘʩʩʳ ʟʘ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʣʝʪ. ʅʦ ʪʘʢʠʭ ʜʘʥʥʳʭ ʥʝʪ ʥʠ ʜʣʷ ʦʜʥʦʛʦ ʣʝʜʥʠʢʘ. 
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ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʙʘʣʘʥʩ ʤʘʩʩʳ ʣʝʜʥʠʢʘ ʧʦ ʜʘʥʥʳʤ ʦ ʧʦʣʦʞʝʥʠʠ ʝʛʦ 

ʢʦʥʮʦʚ (ʢʦʥʝʯʥʦ-ʤʦʨʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ). ʂʘʢ ʩʧʨʘʚʝʜʣʠʚʦ ʫʢʘʟʳʚʘʝʪ ʇʘʪʝʨʩʦʥ ʋ.ʉ.ɹ. [5]: 

çʇʦʜʩʪʨʦʡʢʘ ʙʦʣʴʰʠʥʩʪʚʘ ʣʝʜʥʠʢʦʚ ʧʦʜ ʠʟʤʝʥʠʚʰʠʡʩʷ ʙʘʣʘʥʩ ʤʘʩʩʳ ʤʦʞʝʪ 

ʧʨʦʜʦʣʞʘʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʣʝʪè. ʇʦʵʪʦʤʫ ʜʣʷ ʧʨʦʛʥʦʟʘ ʜʝʛʨʘʜʘʮʠʠ ʦʣʝʜʝʥʝʥʠʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʣʠʰʴ ʜʘʥʥʳʭ ʦʙ ʠʟʤʝʥʝʥʠʠ ʢʣʠʤʘʪʘ. ɼʝʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʥʝʯʥʦ-

ʤʦʨʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʩʢʦʨʦʩʪʠ ʜʝʛʨʘʜʘʮʠʠ ʣʝʜʥʠʢʘ ʟʘ 

ʦʧʨʝʜʝʣʸʥʥʳʡ ʧʝʨʠʦʜ. ʊʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʫʣʴʩʘʮʠʷ ʣʝʜʥʠʢʦʚ ʚʳʟʚʘʥʘ 

ʥʝʫʩʪʦʡʯʠʚʦʩʪʴʶ ʚʥʫʪʨʠ ʣʝʜʥʠʢʘ, ʘ ʥʝ ʚʥʝʰʥʠʤʠ ʧʨʠʯʠʥʘʤʠ. ʇʦʵʪʦʤʫ ʩʫʜʠʪʴ ʦʙ 

ʠʟʤʝʥʝʥʠʠ ʢʣʠʤʘʪʘ ʧʦ ʧʦʚʝʜʝʥʠʶ ʧʫʣʴʩʠʨʫʶʱʠʭ ʣʝʜʥʠʢʦʚ ʪʘʢʞʝ ʥʝʜʦʩʪʦʚʝʨʥʦ. ʉʚʷʟʴ 

ʤʝʞʜʫ ʣʝʜʥʠʢʘʤʠ ʠ ʢʣʠʤʘʪʦʤ ʛʦʨʘʟʜʦ ʩʣʦʞʥʝʝ, ʯʝʤ ʢʘʞʝʪʩʷ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ. 

ʇʨʦʨʳʚʦʦʧʘʩʥʳʭ ʣʝʜʥʠʢʦʚʳʭ ʦʟʸʨ ʦʪʤʝʯʝʥʦ 542. ʆʥʠ ʠʤʝʶʪʩʷ ʢʘʢ ʥʘ ʪʝʣʝ ʣʝʜʥʠʢʘ, 

ʪʘʢ ʠ ʚ ʝʛʦ ʢʨʘʝʚʳʭ ʯʘʩʪʷʭ. ʆʯʝʥʴ ʯʘʩʪʦ ʦʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʝʨʝʜ ʬʨʦʥʪʦʤ ʦʪʩʪʫʧʘʶʱʝʛʦ 

ʣʝʜʥʠʢʘ. ʊʘʢʠʝ ʦʟʸʨʘ ʤʦʛʫʪ ʙʳʪʴ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ. ʇʨʠ ʠʭ ʧʝʨʝʧʦʣʥʝʥʠʠ ʩʫʱʝʩʪʚʫʝʪ 

ʫʛʨʦʟʘ ʠʭ ʧʨʦʨʳʚʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʩʝʣʝʡ. ʆʮʝʥʢʘ ʩʪʝʧʝʥʠ ʠʭ ʦʧʘʩʥʦʩʪʠ ʥʝ ʧʨʦʚʦʜʠʣʘʩʴ, ʪ.ʢ. 

ʥʝʪ ʜʘʥʥʳʭ ʦʙ ʦʙʲʸʤʘʭ ʚʦʜʳ ʚ ʥʠʭ. 

ʂʘʤʝʥʥʳʝ ʛʣʝʪʯʝʨʳ ʦʙʣʘʜʘʶʪ ʣʴʜʠʩʪʦʩʪʴʶ ʜʦ 50%, ʘ ʠʥʦʛʜʘ ʠ ʙʦʣʝʝ. ʇʦʵʪʦʤʫ 

ʢʘʤʝʥʥʳʝ ʛʣʝʪʯʝʨʳ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʟʘʧʘʩʘʤʠ ʧʨʝʩʥʦʡ ʚʦʜʳ ʥʘʨʷʜʫ ʩ ʣʝʜʥʠʢʘʤʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʦʜʚʠʞʥʦʩʪʴ ʢʘʤʝʥʥʳʭ ʛʣʝʪʯʝʨʦʚ ʯʘʩʪʦ ʚʳʟʳʚʘʝʪ ʧʝʨʝʢʨʳʪʠʷ ʨʫʩʝʣ ʨʝʢ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʨʝʤʝʥʥʳʭ ʦʟʸʨ. ʇʝʨʝʢʨʳʪʠʷ ʨʝʢ ʢʘʤʝʥʥʳʤʠ ʛʣʝʪʯʝʨʘʤʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ 

ʠ ʣʝʛʢʦ ʨʘʟʤʳʚʘʶʪʩʷ ʚʦʜʦʡ. ʇʨʦʨʳʚ ʪʘʢʠʭ ʧʣʦʪʠʥ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ. ʕʪʦ 

ʦʙʫʩʣʦʚʠʣʦ ʚʢʣʶʯʝʥʠʝ ʢʘʤʝʥʥʳʭ ʛʣʝʪʯʝʨʦʚ ʚ ʩʦʩʪʘʚ ʢʘʨʪʳ ʜʠʥʘʤʠʢʠ ʣʝʜʥʠʢʦʚ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʜʦʣʠʥʥʳʭ ʢʘʤʝʥʥʳʭ ʛʣʝʪʯʝʨʦʚ ʧʨʠʤʳʢʘʶʪ ʢ ʢʦʥʮʘʤ ʩʦʚʨʝʤʝʥʥʳʭ ʣʝʜʥʠʢʦʚ 

ʠʣʠ ʩʦʩʝʜʩʪʚʫʶʪ ʩ ʥʠʤʠ. ʆʥʠ ʦʙʨʘʟʫʶʪʩʷ ʟʘ ʩʯʸʪ ʧʦʛʨʝʙʸʥʥʦʛʦ ʧʦʜ ʦʙʣʦʤʦʯʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ ʣʴʜʘ. ʕʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʤʸʨʪʚʳʡ ʣʸʜ, ʢʦʪʦʨʳʡ ʫʞʝ ʧʦʪʝʨʷʣ ʩʚʷʟʴ ʩ 

ʣʝʜʥʠʢʦʤ. ʇʨʠʩʢʣʦʥʦʚʳʝ ʢʘʤʝʥʥʳʝ ʛʣʝʪʯʝʨʳ ʦʙʨʘʟʫʶʪʩʷ ʟʘ ʩʯʸʪ ʦʙʨʘʟʦʚʘʥʠʷ ʣʴʜʘ ʚ 

ʩʢʦʧʣʝʥʠʷʭ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʩʢʣʦʥʘʭ (ʦʩʳʧʥʳʝ ʦʪʣʦʞʝʥʠʷ) ʠʣʠ ʚ ʦʩʪʘʪʢʘʭ 

ʤʦʨʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ (ʙʦʨʪʦʚʘʷ ʤʦʨʝʥʘ). ʇʦʛʨʝʙʸʥʥʳʡ ʣʸʜ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚ ʢ 

ʚʦʟʜʝʡʩʪʚʠʶ ʚʥʝʰʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʠ ʧʦʵʪʦʤʫ ʣʫʯʰʝ ʩʦʭʨʘʥʷʝʪʩʷ. 

ɼʦʣʠʥʥʳʝ ʢʘʤʝʥʥʳʝ ʛʣʝʪʯʝʨʳ ʦʙʳʯʥʦ ʧʨʠʫʨʦʯʝʥʳ ʢ ʚʝʨʭʦʚʴʷʤ ʨʝʯʥʳʭ ʜʦʣʠʥ ʠ 

ʠʤʝʶʪ ʚʳʪʷʥʫʪʫʶ ʬʦʨʤʫ. ʇʨʠʩʢʣʦʥʦʚʳʝ ʢʘʤʝʥʥʳʝ ʛʣʝʪʯʝʨʳ ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʦʜʥʦʞʠʷʤ 

ʩʢʣʦʥʦʤ, ʢ ʧʩʝʚʜʦʢʘʨʘʤ (ʥʝʙʦʣʴʰʠʤ ʥʠʰʘʤ ʥʘ ʩʢʣʦʥʘʭ), ʠʤʝʶʪ ʠʟʦʤʝʪʨʠʯʥʳʝ ʦʯʝʨʪʘʥʠʷ 

ʠ ʯʘʩʪʦ ʦʙʨʘʟʫʶʪ ʩʣʠʚʰʠʝʩʷ ʰʣʝʡʬʳ ʫ ʧʦʜʥʦʞʠʡ ʩʢʣʦʥʦʚ. ʇʨʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʠ ʙʳʣʦ 

ʚʳʜʝʣʝʥʦ 2055 ʢʘʤʝʥʥʳʭ ʛʣʝʪʯʝʨʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʜʦʣʠʥʥʳʭ 1287, ʧʨʠʩʢʣʦʥʦʚʳʭ ï 

768.ʆʧʘʩʥʳʭ ʜʦʣʠʥʥʳʭ ʢʘʤʝʥʥʳʭ ʛʣʝʪʯʝʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʳʟʚʘʪʴ 

ʧʝʨʝʢʨʳʪʠʷ ʨʫʩʝʣ ʨʝʢ, ʚʳʜʝʣʝʥʦ 103, ʦʧʘʩʥʳʭ ʧʨʠʩʢʣʦʥʦʚʳʭ ʢʘʤʝʥʥʳʭ ʛʣʝʪʯʝʨʦʚ ï 45.  

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʘʩʥʳʭ ʜʦʣʠʥʥʳʭ ʢʘʤʝʥʥʳʭ ʛʣʝʪʯʝʨʦʚ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ 

ʈʫʰʘʥʩʢʦʤ ʭʨʝʙʪʝ (ʨʠʩ. 4), ʉʝʚʝʨʦ-ɸʣʠʯʫʨʩʢʦʤ ʭʨʝʙʪʝ (ʨʠʩ.5), ʭʨʝʙʪʝ ɹʝʣʝʫʣʠ ʠ 

ʐʘʭʜʘʨʠʥʩʢʦʤ ʭʨʝʙʪʝ. ʂʘʢʦʡ-ʣʠʙʦ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʨʘʩʧʦʣʦʞʝʥʠʠ ʜʦʣʠʥʥʳʭ ʢʘʤʝʥʥʳʭ 

ʛʣʝʪʯʝʨʦʚ ʥʝ ʦʪʤʝʯʘʝʪʩʷ. ʆʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʢ ʚ ʩʘʤʦʡ ʚʳʩʦʢʦʛʦʨʥʦʡ ʟʦʥʝ ʨʷʜʦʤ ʩ 

ʣʝʜʥʠʢʘʤʠ, ʪʘʢ ʠ ʚ ʩʨʝʜʥʠʭ ʯʘʩʪʷʭ ʜʦʣʠʥ, ʛʜʝ ʦʪʩʫʪʩʪʚʫʶʪ ʣʝʜʥʠʢʠ. ʕʪʦ ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʢʘʤʝʥʥʳʭ ʛʣʝʪʯʝʨʦʚ ʥʠʢʘʢ ʥʝ ʩʚʷʟʘʥʦ ʩ 

ʣʝʜʥʠʢʘʤʠ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʩʢʦʧʣʝʥʠʝ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʧʦʛʨʝʙʸʥʥʳʡ, ʩʝʛʨʝʛʘʮʠʦʥʥʳʡ ʠ 

ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʡ ʣʸʜ. ʆʪ ʩʦʜʝʨʞʘʥʠʷ ʣʴʜʘ ʟʘʚʠʩʠʪ ʧʦʜʚʠʞʥʦʩʪʴ ʢʘʤʝʥʥʦʛʦ ʛʣʝʪʯʝʨʘ. 
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ʈʠʩ. 4.ʂʘʤʝʥʥʳʡ ʛʣʝʪʯʝʨ, ʢʦʪʦʨʳʡ ʧʝʨʝʢʨʳʣ ʨʫʩʣʦ ʨʝʢʠ ʠ ʚʳʟʚʘʣ ʦʙʨʘʟʦʚʘʥʠʝ ʦʟʝʨʘ. ɼʦʣʠʥʘ ʨ.ɹʠʟʘʥʛʦʝ 

(ʩʥʠʤʦʢ GoogleEarth) 

 

ʊʦ ʞʝ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʧʨʠʩʢʣʦʥʦʚʳʤ ʢʘʤʝʥʥʳʤ ʛʣʝʪʯʝʨʘʤ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʦʪʦʨʳʭ 

ʚʦʦʙʱʝ ʥʠʢʘʢʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴʶ ʥʝ ʦʙʣʘʜʘʝʪ. ɽʜʠʥʩʪʚʝʥʥʦʝ ʫʩʣʦʚʠʝ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ ï 

ʥʘʣʠʯʠʝ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʩʢʣʦʥʝ ʠ ʙʦʣʴʰʘʷ ʨʘʟʥʠʮʘ ʩʫʪʦʯʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʢʦʥʜʝʥʩʘʮʠʠ ʚʣʘʛʠ ʠ ʧʨʝʚʨʘʱʝʥʠʷ ʝʸ ʚ ʣʸʜ ʚ ʪʸʧʣʳʡ ʧʝʨʠʦʜ 

ʛʦʜʘ. ʊʘʢʞʝ ʧʨʠʩʢʣʦʥʦʚʳʝ ʢʘʤʝʥʥʳʝ ʛʣʝʪʯʝʨʳ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʟʘ ʩʯʸʪ ʧʦʛʨʝʙʸʥʥʦʛʦ 

ʣʴʜʘ, ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʙʦʨʪʦʚʳʭ ʤʦʨʝʥʘʭ.  

 

 
ʈʠʩ. 5. ʂʘʤʝʥʥʳʝ ʛʣʝʪʯʝʨʳ, ʢʦʪʦʨʳʝ, ʩʦʝʜʠʥʠʚʰʠʩʴ, ʧʝʨʝʢʨʳʣʠ ʨʫʩʣʦ ʨʝʢʠ ʠ ʦʙʨʘʟʦʚʘʣʠ, ʦʟʝʨʦ. ɼʦʣʠʥʘ 

ʨ.ɸʢ-ɼʞʠʣʛʘ (ʩʥʠʤʦʢ GoogleEarth) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʶʤʠʨʫʷ ʚʳʰʝ ʧʨʠʚʝʜʝʥʥʦʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʧʝʨʚʳʝ ʜʣʷ 

ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʦʧʳʪʢʘ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʣʝʜʥʠʢʦʚ ʠ 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʬʦʨʤ ʨʝʣʴʝʬʘ. ʉʦʩʪʘʚʣʝʥʘ ʙʘʟʘ ʜʘʥʥʳʭ (ɻʀʉ-ʧʨʦʛʨʘʤʤʘ), ʛʜʝ ʙʳʣʦ 

ʦʪʨʘʞʝʥʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʨʘʟʤʝʨʳ ʣʝʜʥʠʢʦʚ ʥʘ ʧʝʨʠʦʜ 1971-2011 ʛʛ., ʢʘʤʝʥʥʳʭ 

ʛʣʝʪʯʝʨʦʚ ʠ ʢʦʥʝʯʥʦ-ʤʦʨʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ, ʘ ʪʘʢʞʝ 
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ʧʨʦʨʳʚʦʦʧʘʩʥʳʭ ʣʝʜʥʠʢʦʚʳʭ ʦʟʸʨ. ɼʘʥʘ ʧʣʦʱʘʜʴ ʚʳʜʝʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʠʭ ʥʘʟʚʘʥʠʷ ʠʣʠ 

ʥʘʟʚʘʥʠʷ ʙʘʩʩʝʡʥʦʚ ʨʝʢ, ʛʜʝ ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ. ɺʩʝʛʦ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2011 ʛ. ʚʳʜʝʣʝʥʦ 

7109 ʣʝʜʥʠʢʦʚ, ʠʟ ʢʦʪʦʨʳʭ 40 ʠʤʝʶʪ ʧʣʦʱʘʜʴ ʙʦʣʝʝ 15 ʢʤ
2
 (ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʵʪʠʭ ʣʝʜʥʠʢʦʚ 

1166.4 ʢʤ
2
). ɽʩʪʴ ʦʩʥʦʚʘʥʠʷ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʥʝ ʧʨʦʠʟʦʡʜʝʪ ʠʩʯʝʟʥʦʚʝʥʠʝ ʵʪʠʭ ʣʝʜʥʠʢʦʚ ʚ 

ʙʣʠʞʘʡʰʠʝ 100 ʣʝʪ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦ ʜʘʥʥʳʤ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʂʦʪʣʷʢʦʚ ɺ.ʄ., 

ɻʦʨʙʫʥʦʚ ɸ.ʇ., ʉʝʚʝʨʩʢʠʡ ʀ.ɺ. [4, 2, 7] ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ ʣʝʜʥʠʢʦʚ ʚʝʜʸʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʧʣʦʱʘʜʠ ʚʝʯʥʦʤʸʨʟʣʳʭ ʛʨʫʥʪʦʚ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʣʸʜ. ʆʩʚʦʙʦʞʜʘʷʩʴ ʦʪ 

ʧʦʢʨʦʚʘ ʣʝʜʥʠʢʦʚ, ʵʪʠ ʛʨʫʥʪʳ ʫʯʘʩʪʚʫʶʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʝʯʥʦʛʦ ʩʪʦʢʘ. ʊʘʢ ʯʪʦ 

ʫʤʝʥʴʰʝʥʠʝ ʩʪʦʢʘ ʛʦʨʥʳʭ ʨʝʢ, ʢʦʪʦʨʦʝ ʧʨʝʜʨʝʢʘʶʪ ʩʪʦʨʦʥʥʠʢʠ çʛʣʦʙʘʣʴʥʦʛʦ 

ʧʦʪʝʧʣʝʥʠʷè, ʥʘʤ ʥʝ ʛʨʦʟʠʪ. 

ʂʘʤʝʥʥʳʝ ʛʣʝʪʯʝʨʳ ʩʦʜʝʨʞʘʪ ʣʸʜ ʚ ʢʦʣʠʯʝʩʪʚʝ ʜʦ 50% ʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ 

ʧʨʝʩʥʦʡ ʚʦʜʳ. ʂʨʦʤʝ ʪʦʛʦ, ʘʢʪʠʚʥʳʝ ʢʘʤʝʥʥʳʝ ʛʣʝʪʯʝʨʳ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ (ʠʣʠ ʫʞʝ 

ʚʳʟʚʘʣʠ) ʧʝʨʝʢʨʳʪʠʝ ʨʫʩʝʣ ʨʝʢ ʚ ʧʝʨʠʦʜ ʩʚʦʝʛʦ ʜʚʠʞʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʦʨʳʚʥʳʭ ʩʝʣʝʡ. ʇʦʵʪʦʤʫ ʠʭ ʫʯʸʪ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʦʩʚʦʝʥʠʷ ʦʧʘʩʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ɺʩʝʛʦ ʚʳʜʝʣʝʥʦ 2055 ʢʘʤʝʥʥʳʭ ʛʣʝʪʯʝʨʦʚ, ʠʟ ʢʦʪʦʨʳʭ 

ʦʧʘʩʥʳʤʠ ʷʚʣʷʶʪʩʷ 148.ʂʦʥʝʯʥʦ-ʤʦʨʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʷʚʣʷʶʪʩʷ ʤʘʨʢʝʨʘʤʠ ʧʨʦʮʝʩʩʘ 

ʜʝʛʨʘʜʘʮʠʠ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ. ʅʘʤʠ ʚʳʜʝʣʝʥʳ ʪʦʣʴʢʦ ʛʦʣʦʮʝʥʦʚʳʝ ʢʦʥʝʯʥʦ-

ʤʦʨʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ (ʟʘ ʧʝʨʠʦʜ 13.4 ʪʳʩ. ʣʝʪ). ʀʟʫʯʘʷ ʵʪʠ ʢʦʤʧʣʝʢʩʳ, ʤʦʞʥʦ ʚʳʷʚʠʪʴ 

ʪʝʤʧʳ ʜʝʛʨʘʜʘʮʠʠ ʣʝʜʥʠʢʦʚ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ. ɺʩʝʛʦ ʚʳʷʚʣʝʥʦ 2802 ʢʦʥʝʯʥʦ-ʤʦʨʝʥʥʳʭ 

ʢʦʤʧʣʝʢʩʘ.  

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʯʸʪʢʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʠʟʤʝʥʝʥʠʠ ʧʣʦʱʘʜʠ 

ʣʝʜʥʠʢʦʚ ʥʝ ʚʠʜʥʦ. ɼʣʷ ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ 

ʦʜʥʦʪʠʧʥʳʭ ʢʦʩʤʦʩʥʠʤʢʦʚ, ʩʜʝʣʘʥʥʳʭ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ (ʞʝʣʘʪʝʣʴʥʦ 

ʣʝʪʥʠʡ) ʜʣʷ ʢʘʢʦʛʦ-ʪʦ ʦʜʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʛʦ ʣʝʜʥʠʢʦʚʦʛʦ ʙʘʩʩʝʡʥʘ (ʥʘʧʨʠʤʝʨ, 

ʌʝʜʯʝʥʢʦ). ʆʜʥʘʢʦ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʣʝʜʥʠʢʠ ʧʨʠ ʜʝʛʨʘʜʘʮʠʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʫʤʝʥʴʰʘʶʪʩʷ ʧʦ ʤʦʱʥʦʩʪʠ, ʘ ʟʘʪʝʤ ʫʞʝ ʧʦ ʧʣʦʱʘʜʠ ʟʘ ʩʯʸʪ ʩʪʘʠʚʘʥʠʷ ʦʪʦʨʚʘʚʰʝʛʦʩʷ ʦʪ 

ʦʩʥʦʚʥʦʛʦ ʪʝʣʘ ʣʝʜʥʠʢʘ ʛʣʝʪʯʝʨʥʦʛʦ ʣʴʜʘ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʜʝʛʨʘʜʘʮʠʠ ʦʣʝʜʝʥʝʥʠʷ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʅʝʦʙʭʦʜʠʤʳ 

ʨʷʜʳ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʪʥʠ ʣʝʪ, ʯʝʛʦ ʥʝʪ. ʇʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʠʟʫʯʝʥʠʝ ʜʝʛʨʘʜʘʮʠʠ ʦʣʝʜʝʥʝʥʠʷ ʧʨʦʚʦʜʠʪʴ ʧʦ ʢʦʥʝʯʥʦ-ʤʦʨʝʥʥʳʤ ʢʦʤʧʣʝʢʩʘʤ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʜʦʣʠʥʘʭ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʢ. ɼʝʪʘʣʴʥʦ ʠʟʫʯʘʷ ʵʪʦ ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʪʝʤʧ ʜʝʛʨʘʜʘʮʠʠ ʟʘ 13.4 ʪʳʩ. ʣʝʪ ʠ ʧʨʦʚʝʩʪʠ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠʡ 

ʧʝʨʠʦʜ. 
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ɼʀʅɸʄʀʂɸ ʃɽɼʅʀʂʆɺ ʊɸɼɾʀʂʀʉʊɸʅɸ ɿɸ ɻʆʃʆʎɽʅʆɺʓʁ ʇɽʈʀʆɼ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʣʝʜʥʠʢʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ ʚ ʨʘʟʥʳʡ 

ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ɼʣʷ ʦʪʨʘʞʝʥʠʷ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʣʝʜʥʠʢʦʚ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʚʝʜʝʥʘ ʚ ɻʀʉ-

ʧʨʦʛʨʘʤʤʝ. ʂʨʦʤʝ ʣʝʜʥʠʢʦʚ ʦʪʜʝʰʠʬʨʠʨʦʚʘʥʳ ʢʦʥʝʯʥʦ-ʤʦʨʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ (ʛʨʷʜʳ), ʦʩʪʘʚʣʝʥʥʳʝ 

ʜʝʛʨʘʜʠʨʫʶʱʠʤʠ ʣʝʜʥʠʢʘʤʠ ʟʘ ʧʝʨʠʦʜ 13.4 ʪʳʩ. ʣʝʪ, ʪ.ʝ. ʟʘ ʛʦʣʦʮʝʥ. ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʙʳʣʦ ʚʳʟʚʘʥʦ ʪʝʤ, ʯʪʦ 

ʢʦʥʝʯʥʦ-ʤʦʨʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʝʛʨʘʜʘʮʠʠ 

ʣʝʜʥʠʢʦʚ. 
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ʧʦʢʨʦʚ.  

 

THE DYNAMICS OF TAJIKISTAN GLACIERS DURING THE HOLOCENE PERIOD  

The article presents the results of the distribution of glaciers of Tajikistan for different periods of time. The 

material handling have performed in a GIS program for full reflection of the dynamics of changes of the glaciers. 

Besides the glaciers was decoded the complex of the finite-moraine formation (ridge) left by the degrading glaciers 

for the period 13.4 thousand years, mean before the Holocene epoch. This decision was caused by the fact that 

finite-moraine complexes may contain important information for further study of the glaciers degradation. 

Key words: glacier, moraine, glacier, snow, degradation, ice, dynamics, valley, snow cover. 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: ʅ.ʈ. ʀʱʫʢ ï ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʝʡ ʣʘʙʦʨʘʪʦʨʠʠ 

ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʠ ʛʝʦʵʢʦʣʦʛʠʠ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ, ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʩʝʡʩʤʦʣʦʛʠʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

ʄ.ʉ. ʉʘʠʜʦʚ ï ʜʦʢʪʦʨ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʠʨʝʢʪʦʨ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʟʝʤʝʣʴʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʠ ʛʝʦʜʝʟʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

 

 

ʊɸɼɾʀʂʀʉʊɸʅ ʀ ʇʈʆɹʃɽʄʓ ʀɿʄɽʅɽʅʀʗ ʂʃʀʄɸʊɸ 

 

ɸ. ɼʘʚʣʘʪʦʚ 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʵʥʝʨʛʝʪʠʢʠ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

 

ʊʘʜʞʠʢʠʩʪʘʥ ʫʞʝ ʩʝʡʯʘʩ ʠʩʧʳʪʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʉʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ ʣʝʜʥʠʢʦʚ, ʫʯʘʩʪʠʚʰʠʝʩʷ 

ʟʘʩʫʭʠ, ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʝ ʠ ʯʘʩʪʳʝ ʩʪʠʭʠʡʥʳʝ ʙʝʜʩʪʚʠʷ, ʩʜʚʠʛʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʩʘʜʢʦʚ, ʠʟʤʝʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩʪʘʣʠ ʨʝʘʣʴʥʦʡ ʫʛʨʦʟʦʡ 

ʜʦʣʛʦʩʨʦʯʥʦʤʫ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʊʘʜʞʠʢʠʩʪʘʥʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʨʝʩʧʫʙʣʠʢʘ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʳʝ ʨʝʩʫʨʩʳ, ʧʦʪʝʥʮʠʘʣ ʠ ʟʥʘʥʠʷ, ʯʪʦʙʳ ʧʦʜʛʦʪʦʚʠʪʴʩʷ ʢ 

ʧʨʦʛʥʦʟʠʨʫʝʤʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ. 

ʉʦʛʣʘʩʥʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʧʨʦʛʥʦʟʘʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʢʦʤʧʴʶʪʝʨʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ, 

ʢ 2030 ʛʦʜʫ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʤʦʞʝʪ 

ʧʦʚʳʩʠʪʴʩʷ ʥʘ 0,2-0,4 ʛʨʘʜʫʩʘ ʎʝʣʴʩʠʷ. ɺʳʧʘʜʝʥʠʝ ʦʩʘʜʢʦʚ ʩʪʘʥʝʪ ʥʦʩʠʪʴ ʙʦʣʝʝ 

ʠʟʤʝʥʯʠʚʳʡ ʭʘʨʘʢʪʝʨ, ʢʘʢ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. ʉʧʝʮʠʘʣʠʩʪʳ ʩʯʠʪʘʶʪ, ʯʪʦ 

ʙʫʜʫʪ ʥʘʙʣʶʜʘʪʴʩʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʩʘʜʢʦʚ. ʇʨʝʜʩʢʘʟʳʚʘʶʪ ʵʢʩʧʝʨʪʳ ʠ ʙʦʣʝʝ ʯʘʩʪʳʝ ʵʢʩʪʨʝʤʘʣʴʥʳʝ 

ʧʦʛʦʜʥʳʝ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʛʨʘʜ, ʣʠʚʥʝʚʳʝ ʜʦʞʜʠ ʠʣʠ, ʥʘʦʙʦʨʦʪ, 

ʟʘʩʫʭʠ. 

ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʠʟʤʝʥʯʠʚʦʩʪʴ ʦʩʘʜʢʦʚ ʧʨʠʚʝʜʝʪ (ʠ ʫʞʝ ʧʨʠʚʦʜʠʪ) ʢ 

ʩʦʢʨʘʱʝʥʠʶ ʧʣʦʱʘʜʠ ʠ ʦʙʲʝʤʘ ʣʝʜʥʠʢʦʚ, ʚʦʟʨʘʩʪʘʥʠʶ ʜʠʥʘʤʠʢʠ ʩʝʣʝʚʳʭ ʠ ʧʘʚʦʜʢʦʚʳʭ 

ʷʚʣʝʥʠʡ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʨʝʞʠʤʘ ʩʪʦʢʦʚ ʨʝʢ. ɺ ʟʦʥʝ ʦʩʦʙʦʛʦ ʨʠʩʢʘ 

ʦʢʘʞʫʪʩʷ ʪʘʢʠʝ ʚʘʞʥʳʝ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʢʘʢ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʪʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

ʄʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʪʝʧʣʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʫʚʝʣʠʯʠʪʩʷ 

ʨʠʩʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦ-ʧʘʨʘʟʠʪʘʨʥʳʭ ʙʦʣʝʟʥʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʘʣʷʨʠʠ. ɸ 

ʫʭʫʜʰʘʶʱʝʝʩʷ ʩʦʩʪʦʷʥʠʝ ʵʢʦʩʠʩʪʝʤ, ʜʝʛʨʘʜʘʮʠʷ ʟʝʤʝʣʴ ʠ ʥʦʚʳʝ ʩʪʠʭʠʡʥʳʝ ʙʝʜʩʪʚʠʷ, 

ʧʦʤʥʦʞʝʥʥʳʝ ʥʘ ʘʢʪʠʚʥʳʡ ʧʨʠʨʦʩʪ ʥʘʩʝʣʝʥʠʷ, ʩʪʘʥʫʪ ʪʦʣʯʢʦʤ ʢ ʤʘʩʰʪʘʙʥʦʤʫ ʨʦʩʪʫ 
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ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʤʠʛʨʘʮʠʠ, ʢʘʢ ʚʥʫʪʨʠ ʩʪʨʘʥʳ, ʪʘʢ ʠ ʟʘ ʝʝ ʧʨʝʜʝʣʘʤʠ. ɺ ʮʝʣʦʤ ʩʧʝʮʠʘʣʠʩʪʳ 

ʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʙʫʜʝʪ ʠʤʝʪʴ ʤʥʦʛʦʩʪʦʨʦʥʥʝʝ ʚʣʠʷʥʠʝ ʥʘ 

ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʵʢʦʥʦʤʠʢʫ ʠ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʥʘʙʣʶʜʝʥʠʷ ʫʯʝʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʧʣʦʱʘʜʴ ʣʝʜʥʠʢʦʚ ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1957 ʛʦʜʦʤ ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 25%. ʉʦʛʣʘʩʥʦ ʩʫʱʝʩʪʚʫʶʱʠʤ 

ʧʨʦʛʥʦʟʘʤ ʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʥʜʝʥʮʠʠ ʢ ʧʦʚʳʰʝʥʠʶ ʩʨʝʜʥʝʛʦʜʦʚʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʪʝʤʧʦʚ ʪʘʷʥʠʷ, ʙʦʣʝʝ 1 ʪʳʩʷʯʠ ʤʝʣʢʠʭ ʠ ʩʨʝʜʥʠʭ ʣʝʜʥʠʢʦʚ ʤʦʛʫʪ 

ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʥʫʪʴ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʢ ʢʦʥʮʫ ʩʪʦʣʝʪʠʷ. ɽʩʣʠ ʚ ʧʨʝʜʳʜʫʱʠʝ ʜʝʩʷʪʠʣʝʪʠʷ 

ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʣʝʜʥʠʢʦʚ ʩʦʩʪʘʚʣʷʣʘ 6% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ, ʪʦ ʩʝʡʯʘʩ 

ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 5% (CAREC, PRISE, 2015 ʛ.). 

ʊʘʷʥʠʝ ʣʝʜʥʠʢʦʚ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʥʝʤʠʥʫʝʤʦ ʧʨʠʚʝʜʝʪ ʢ ʦʩʪʨʝʡʰʝʤʫ ʚʦʜʥʦʤʫ 

ʜʝʬʠʮʠʪʫʥʘ ʬʦʥʝ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʨʝʛʠʦʥʝ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʫʯʠʪʳʚʘʪʴ, 

ʯʪʦ ʦʢʦʣʦ 55,4% ʚʦʜʥʳʭ ʩʪʦʢʦʚ, ʧʠʪʘʶʱʠʭ ʨʝʛʠʦʥ, ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʛʦʨʘʭ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʘʩʯʝʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʢ 2050 ʛʦʜʫ ʦʙʲʝʤ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʚ ʙʘʩʩʝʡʥʝ 

ʨʝʢʠ ɸʤʫʜʘʨʴʠ ʩʦʢʨʘʪʠʪʩʷ ʥʘ 10-15% ʠ ʉʳʨʜʘʨʴʠ - ʥʘ 6-10% (ʇʈʆʆʅ, 2012 ʛ.), ʧʨʠ ʵʪʦʤ 

ʨʝʟʫʣʴʪʘʪʳ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʩʫʱʝʩʪʚʣʝʥʥʦʛʦ ʧʦ ʟʘʢʘʟʫ ɸʟʠʘʪʩʢʦʛʦ 

ʙʘʥʢʘ ʨʘʟʚʠʪʠʷ ʚ 2012 ʛ., ʛʦʚʦʨʷʪ ʦ ʧʦʢʘʟʘʪʝʣʷʭ 26-35% ʠ 22-38% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʦʚʝʨʰʝʥʥʦ ʷʩʥʦ, ʯʪʦ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʚ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ ʦʧʨʝʜʝʣʷʶʪ 

ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʃʶʙʳʝ ʠʟʤʝʥʝʥʠʷ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʠʤʝʶʪ ʚʳʩʦʢʠʡ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʡ ʵʬʬʝʢʪ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʨʘʟʚʠʪʠʝ ʩʪʨʘʥ ʨʝʛʠʦʥʘ. ʇʨʠʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ʠ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʨʘʟʣʠʯʥʳʭ 

ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʚ ʨʝʩʧʫʙʣʠʢʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʧʨʠʚʦʜʷʪ ʢ ʨʦʩʪʫ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ 

ʠ ʣʠʰʴ ʫʩʫʛʫʙʣʷʶʪ ʩʠʪʫʘʮʠʶ. ʕʢʩʧʝʨʪʳ ʫʞʝ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʧʝʨʚʳʝ ʧʨʠʟʥʘʢʠ 

ʥʝʭʚʘʪʢʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ.  

ɺ ʊʘʜʞʠʢʠʩʪʘʥʝ 98% ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʧʦʜʚʝʨʞʝʥʳ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ 

ʵʨʦʟʠʠ ʠ ʜʝʛʨʘʜʘʮʠʠ, ʧʨʠʯʝʤ ʙʦʣʝʝ 36% - ʩʠʣʴʥʦ ʵʨʦʜʠʨʦʚʘʥʥʳʝ ʟʝʤʣʠ. ɻʣʘʚʥʘʷ ʧʨʠʯʠʥʘ 

ʪʘʢʦʛʦ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʜʝʣ ï ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʘʷ ʯʝʣʦʚʝʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʉʧʝʮʠʘʣʠʩʪʳ ʛʦʚʦʨʷʪ ʦ ʪʘʢʠʭ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʨʦʙʣʝʤʘʭ, ʢʘʢ ʥʝʧʨʘʚʠʣʴʥʦʝ 

ʦʩʚʦʝʥʠʝ ʢʨʫʪʳʭ ʩʢʣʦʥʦʚ, ʥʝʣʝʛʘʣʴʥʘʷ ʚʳʨʫʙʢʘ ʣʝʩʘ ʠ ʧʦʚʨʝʞʜʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 

ʯʨʝʟʤʝʨʥʳʡ ʠ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʚʳʧʘʩ ʩʢʦʪʘ, ʨʦʩʪ ʩʝʣ ʠ ʜʨʫʛʠʭ. 

ɹʦʣʝʝ ʞʘʨʢʘʷ ʧʦʛʦʜʘ ʙʫʜʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʧʫʩʪʳʥʠʚʘʥʠʷ, ʘ ʟʥʘʯʠʪ, ʢ 

ʧʦʪʝʨʝ ʫʨʦʞʘʡʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. ɺʩʝ ʚʤʝʩʪʝ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʨʝʩʧʫʙʣʠʢʝ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʟʘʩʫʭʘ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʚ 2001ï2002 ʛʛ. ʚʳʟʚʘʣʘ ʩʦʢʨʘʱʝʥʠʝ 

ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 30-40% ʚ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʨʘʡʦʥʦʚ, ʘ ʟʘʩʫʭʘ 2008 ʛʦʜʘ ʩʪʘʣʘ ʧʨʠʯʠʥʦʡ 

ʧʦʪʝʨʠ 40% ʫʨʦʞʘʷ ʠ ʧʨʠʚʝʣʘ ʢ ʫʱʝʨʙʫ ʥʘ ʩʦʪʥʠ ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 2/3 ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʪʨʘʥʝ ʟʘʚʠʩʠʪ ʦʪ ʦʨʦʰʝʥʠʷ, ʘ 

ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʪʝʨʨʠʪʦʨʠʡ, ʟʘʩʝʷʥʥʳʭ ʟʣʘʢʘʤʠ, ʟʘʚʠʩʠʪ ʦʪ ʦʩʘʜʢʦʚ ʚ ʧʦʣʠʚʥʦʡ ʩʝʟʦʥ. 

ʇʦʵʪʦʤʫ ʫʷʟʚʠʤʦʩʪʴ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʝʨʝʜ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ ʦʩʦʙʦ ʚʳʩʦʢʘ. 

ɹʫʜʫʯʠ ʩʪʨʘʥʦʡ, ʛʜʝ 96-98% ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʷʚʥʦ ʚʳʨʘʞʝʥʥʳʡ ʩʝʟʦʥʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʊʘʜʞʠʢʠʩʪʘʥ ʣʝʪʦʤ ʧʨʦʠʟʚʦʜʠʪ ʙʦʣʴʰʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʯʝʤ ʧʦʪʨʝʙʣʷʝʪ, ʘ ʟʠʤʦʡ, 

ʥʘʦʙʦʨʦʪ, ʠʩʧʳʪʳʚʘʝʪ ʚ ʥʝʡ ʦʩʪʨʳʡ ʜʝʬʠʮʠʪ. ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ 

ʷʚʣʷʶʪʩʷ ʭʨʦʥʠʯʝʩʢʠʤʠ ʠ ʥʘʠʙʦʣʝʝ ʦʩʪʨʦ ʦʱʫʱʘʶʪʩʷ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. 

ʕʢʩʧʝʨʪʳ ʧʨʝʜʫʧʨʝʞʜʘʶʪ, ʯʪʦ ʙʝʟ ʨʝʰʠʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʜʝʬʠʮʠʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʟʠʤʦʡ ʤʦʞʝʪ ʜʦʩʪʠʯʴ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ 4500 ɻɺʪĀʯ (ʦʢʦʣʦ 1/3 ʚʩʝʛʦ çʟʠʤʥʝʛʦè ʩʧʨʦʩʘ ʥʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ). ʋʞʝ ʩʝʡʯʘʩ (ʧʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ) ʝʞʝʛʦʜʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʦʪʝʨʠ ʨʝʩʧʫʙʣʠʢʠ ʦʪ ʵʥʝʨʛʦʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʚ ʭʦʣʦʜʥʳʡ ʩʝʟʦʥ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 200 

ʤʣʥ. ʜʦʣʣʘʨʦʚ ʉʐɸ. 



86 

 

ʏʪʦʙʳ ʨʝʰʠʪʴ ʚʦʧʨʦʩ ʟʠʤʥʝʛʦ ʜʝʬʠʮʠʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʩʪʨʘʥʝ ʧʨʠʜʝʪʩʷ ʚʣʦʞʠʪʴ ʚ 

ʵʥʝʨʛʝʪʠʢʫ ʦʢʦʣʦ 3,5 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ (ɺɹ, 2014 ʛ.) ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʚʦʩʝʤʴ ʣʝʪ. ʀ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʪʦ, ʯʪʦ ʩʝʡʯʘʩ ʵʥʝʨʛʦʩʠʩʪʝʤʘ ʊʘʜʞʠʢʠʩʪʘʥʘ ʧʦʢʘ ʜʝʨʞʠʪʩʷ ʥʘ ʧʣʘʚʫ, ʦʥʘ ʦʩʪʘʝʪʩʷ 

ʩʠʣʴʥʦ ʫʷʟʚʠʤʦʡ ʠ ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʜʛʦʪʦʚʣʝʥʘ ʢ ʢʨʠʟʠʩʥʳʤ ʩʠʪʫʘʮʠʷʤ. 

ʆʩʦʙʳʡ ʨʠʩʢ ʜʣʷ ɻʕʉ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ ʠ ʟʘʥʝʩʝʥʠʝ ʯʘʰʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘʥʦʩʘʤʠ. ʊʘʢ, ʩʦʛʣʘʩʥʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ ʚ ʦʙʣʘʩʪʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ, 

ʟʘʠʣʝʥʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʅʫʨʝʢʩʢʦʡ ɻʕʉ ʧʨʦʠʩʭʦʜʠʪ ʛʦʨʘʟʜʦ ʘʢʪʠʚʥʝʝ, ʯʝʤ ʨʘʥʝʝ 

ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ. 

ʇʨʦʛʥʦʟʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ ʛʦʨʘʭ ʥʘ 10% 

ʫʚʝʣʠʯʠʪ ʚ ʜʚʘ ʨʘʟʘ ʦʙʲʝʤ ʥʘʥʦʩʦʚ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʨʝʢʫ ɺʘʭʰ (CAREC, PRISE, 2015ʛ.). 

ʆʞʠʜʘʝʤʦʝ ʩʝʨʴʝʟʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʚʦʜʳ ʠʣʠ ʜʘʞʝ ʧʝʨʝʩʳʭʘʥʠʝ ʥʝʢʦʪʦʨʳʭ 

ʥʝʙʦʣʴʰʠʭ ʨʝʢ ʤʦʞʝʪ ʦʩʪʘʥʦʚʠʪʴ ʮʝʣʳʡ ʨʷʜ ʤʘʣʳʭ ɻʕʉ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʪʨʘʥʝ. 

ʇʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ, ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʝʞʝʛʦʜʥʦ ʧʨʦʠʩʭʦʜʠʪ ʜʦ 500 ʩʪʠʭʠʡʥʳʭ 

ʙʝʜʩʪʚʠʡ ʨʘʟʣʠʯʥʦʛʦ ʤʘʩʰʪʘʙʘ, ʫʱʝʨʙ ʦʪ ʢʦʪʦʨʳʭ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 20ï100 ʤʣʥ. 

ʜʦʣʣʘʨʦʚ. ʇʨʠ ʵʪʦʤ ʘʜʘʧʪʘʮʠʷ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ ʥʝ ʚʢʣʶʯʝʥʘ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʚ 

ʦʙʣʘʩʪʠ ʧʨʠʨʦʜʥʳʭ ʢʘʪʘʩʪʨʦʬ (ʇʈʆʆʅ, 2012 ʛ.). ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʠʭ ʏʉ ʚʳʟʚʘʥʘ 

ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʧʦʛʦʜʥʳʤʠ ʷʚʣʝʥʠʷʤʠ. 

ʇʦʜ ʧʦʩʪʦʷʥʥʳʤ ʧʨʠʮʝʣʦʤ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ ʦʢʘʟʳʚʘʝʪʩʷ ʢʣʶʯʝʚʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ - ʘʚʪʦʜʦʨʦʛʠ, ʵʣʝʢʪʨʦʩʝʪʠ, ʚʦʜʦʧʨʦʚʦʜʥʳʝ ʩʠʩʪʝʤʳ, ʣʠʥʠʠ ʩʚʷʟʠ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʩʦʦʨʫʞʝʥʠʷ ʠ ʦʙʲʝʢʪʳ. 

ʇʨʠʤʝʨʦʤ ʪʦʛʦ, ʩ ʢʘʢʠʤʠ ʨʠʩʢʘʤʠ ʧʨʠʜʝʪʩʷ ʩʪʦʣʢʥʫʪʴʩʷ ʊʘʜʞʠʢʠʩʪʘʥʫ ʚ ʫʩʣʦʚʠʷʭ 

ʤʝʥʷʶʱʝʛʦʩʷ ʢʣʠʤʘʪʘ, ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʠʶʣʴʩʢʠʝ ʧʘʚʦʜʢʠ ʠ ʩʝʣʠ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʦʰʣʠ 

ʩʨʘʟʫ ʚ ʥʝʩʢʦʣʴʢʠʭ ʨʘʡʦʥʘʭ ʩʪʨʘʥʳ ʚ ʧʨʦʰʣʦʤ ʛʦʜʫ. ʆʙʱʠʡ ʫʱʝʨʙ, ʥʘʥʝʩʝʥʥʳʡ ʩʪʠʭʠʝʡ, 

ʩʦʩʪʘʚʠʣ, ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʜʘʥʥʳʤ, ʦʢʦʣʦ 100 ʤʣʥ. ʜʦʣʣʘʨʦʚ. 

ʈʝʰʝʥʠʝ ʥʘʩʫʱʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ 

ʨʝʩʧʫʙʣʠʢʝ ʪʨʝʙʫʝʪ ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ ʠ ʩʨʦʯʥʳʭ ʛʨʘʤʦʪʥʳʭ ʜʝʡʩʪʚʠʡ. ʀʟʤʝʥʝʥʠʝ 

ʢʣʠʤʘʪʘ ʣʠʰʴ ʧʦʜʩʪʝʛʥʝʪ ʠʭ ʠ ʫʩʫʛʫʙʠʪ ʠ ʙʝʟ ʪʦʛʦ ʥʝʣʝʛʢʫʶ ʩʠʪʫʘʮʠʶ ʚ ʩʪʨʘʥʝ. ʋʯʠʪʳʚʘʷ 

ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʚ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ, 

ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʨʝʩʧʫʙʣʠʢʠ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʦʜ ʚʦʧʨʦʩʦʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ 

ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʳʝ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʜʝʡʩʪʚʠʷ ʤʦʛʫʪ ʧʨʠʥʝʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʚʳʛʦʜʫ ʠ 

ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʵʢʦʩʠʩʪʝʤ, ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʇʨʠʤʝʨʘʤʠ ʪʘʢʠʭ ʜʝʡʩʪʚʠʡ ʤʦʛʫʪ ʙʳʪʴ ʚʥʝʜʨʝʥʠʝ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʙʦʣʝʝ 

ʵʢʦʥʦʤʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʝʬʠʮʠʪʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʧʨʦʪʠʚʧʘʚʦʜʢʦʚʳʭ ʠʣʠ ʧʨʦʪʠʚʦʩʝʣʝʚʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʨʘʡʦʥʘʭ, ʛʜʝ ʨʠʩʢʠ ʵʪʠʭ ʙʝʜʩʪʚʠʡ 

ʤʦʛʫʪ ʚʦʟʨʘʩʪʠ. ɺ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʚʥʝʜʨʝʥʠʝ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ 

ʢʫʣʴʪʫʨ, ʠʟʤʝʥʝʥʠʝ ʧʨʘʢʪʠʢʠ ʚʝʜʝʥʠʷ ʟʝʤʣʝʜʝʣʠʷ, ʩʦʟʜʘʥʠʝ ʙʘʥʢʦʚ ʩʝʤʷʥ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʢʫʣʴʪʫʨ. ɺ ʵʥʝʨʛʝʪʠʢʝ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʠʝ ʧʣʘʥʦʚ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ, ʥʘʧʨʠʤʝʨ, 

ʤʘʣʳʭ ɻʕʉ, ʙʦʣʝʝ ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʨʫʛʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʠ 

ʤʝʨʳ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʦ ʩʦʭʨʘʥʷʪʴ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ 

ʵʢʦʩʠʩʪʝʤʳ ʠ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʞʠʟʥʝʥʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʣʠʤʘʪʘ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʝʛʦ ʠʟʤʝʥʝʥʠʷ. 

ɸʜʘʧʪʘʮʠʦʥʥʳʝ ʩʪʨʘʪʝʛʠʠ ʠ ʧʣʘʥʳ ʜʝʡʩʪʚʠʡ ʜʦʣʞʥʳ ʠʤʝʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʠ 

ʦʙʲʝʜʠʥʷʪʴ ʫʩʠʣʠʷ ʨʘʟʣʠʯʥʳʭ ʩʪʦʨʦʥ. ʀ ʛʦʩʫʜʘʨʩʪʚʦ, ʠ ʯʘʩʪʥʳʡ ʩʝʢʪʦʨ ʜʦʣʞʥʳ ʩʝʨʴʝʟʥʦ 

ʦʪʥʦʩʠʪʴʩʷ ʢ ʧʨʦʛʥʦʟʠʨʫʝʤʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʫʯʠʪʳʚʘʪʴ ʩʠʩʪʝʤʥʳʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʨʦʛʨʘʤʤ, ʧʨʦʝʢʪʦʚ ʠʣʠ ʙʠʟʥʝʩ-ʧʣʘʥʦʚ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʘʜʘʧʪʘʮʠʷ ʥʝ ʙʫʜʝʪ ʧʦʣʥʦʮʝʥʥʦʡ ʙʝʟ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʶʱʝʡ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ. ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʠ, ʧʦʜʜʝʨʞʢʝ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʘ ʪʘʢʞʝ 

ʦʢʘʟʘʪʴ ʩʦʜʝʡʩʪʚʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʠʥʠʮʠʘʪʠʚʘʤ. ɺʩʝ ʵʪʦ ʪʨʝʙʫʝʪ 
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ʩʝʨʴʝʟʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʥʝʤʘʣʳʭ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ. ʅʦ ʫʞʝ ʩʝʡʯʘʩ ʩʦʚʝʨʰʝʥʥʦ ʷʩʥʦ, ʯʪʦ 

ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʚʦʧʨʦʩʘ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʦʙʦʡʜʝʪʩʷ ʥʘʤ ʝʱʝ ʜʦʨʦʞʝ. 
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ʊɸɼɾʀʂʀʉʊɸʅ ʀ ʇʈʆɹʃɽʄʓ ʀɿʄɽʅɽʅʀʗ ʂʃʀʄɸʊɸ 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʙʣʝʤ XXI ʚʝʢʘ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʦʙʱʝʧʣʘʥʝʪʘʨʥʦʛʦ 

ʢʣʠʤʘʪʘ. ʆʩʦʙʝʥʥʫʶ ʦʙʝʩʧʦʢʦʝʥʥʦʩʪʴ ʚʳʟʳʚʘʝʪ ʦʙʱʠʡ ʩʪʨʝʤʠʪʝʣʴʥʳʡ ʨʦʩʪ ʜʠʥʘʤʠʢʠ ʢʘʪʘʢʣʠʟʤʦʚ, 

ʢʦʪʦʨʳʡ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʡ ʨʠʩʢ 

ʥʝʜʦʧʦʥʠʤʘʥʠʷ ʠ ʥʝʜʦʦʮʝʥʢʠ ʚʩʝʭ ʬʘʢʪʦʨʦʚ ʠ ʤʘʩʰʪʘʙʦʚ ʚʣʠʷʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʛʣʦʙʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʥʘ ɿʝʤʣʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʙʣʝʤʳ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʠ, ʪʘʷʥʠʝ ʣʝʜʥʠʢʦʚ, 

ʜʝʬʠʮʠʪ ʚʦʜʳ, ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ, ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʩʘʜʢʠ. 

 

TAJIKISTAN AND THE CLIMATE CHANGE  

One of the most important international problems of the XXI century is to change the planetary climate. Of 

particular concern is the rapid growth of the overall dynamics of disasters, which is observed in recent decades. 

Today there is a great risk of misunderstanding and underestimation of the scale factors and the influence of various 

cosmic and geological processes in the global climate change on Earth. 

Key words: climate change, melting glaciers, water scarcity, water resources, environmental risks, 

temperature increase, precipitation. 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ: ɸ. ɼʘʚʣʘʪʦʚ ï ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ çɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʢʘʜʘʩʪʨè ɻʋ 

çʊʘʜʞʠʢʅʀʀɻʠʄè ʄʠʥʠʩʪʝʨʩʪʚʦ ʵʥʝʨʛʝʪʠʢʠ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʊ 

 

 

ɺʃʀʗʅʀɽ ʀɿʄɽʅɽʅʀʗ ʂʃʀʄɸʊɸ ʅɸ ʀʅʊɽʅʉʀɺʅʆʉʊʔ ʇʈʆʗɺʃɽʅʀʗ 

ʉɽʃɽɺʓʍ ʗɺʃɽʅʀʁ ɺ ʊɸɼɾʀʂʀʉʊɸʅɽ 

 

ʈ.ʋ. ɼʞʫʨʘʝʚ 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ, ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʝʡʩʤʦʣʦʛʠʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

 

ɺ ʩʠʣʫ ʧʨʠʨʦʜʥʳʭ, ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʪʝʨʨʠʪʦʨʠʷ 

ʊʘʜʞʠʢʠʩʪʘʥʘ, ʦʩʦʙʝʥʥʦ ʝʛʦ ʛʦʨʥʳʝ ʦʙʣʘʩʪʠ, ʩʦʩʪʘʚʣʷʶʱʠʝ 93% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 

ʨʝʩʧʫʙʣʠʢʠ, ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʧʨʠʨʦʜʥʳʭ ʵʢʟʦʛʝʥʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʛʣʘʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʩʝʣʠ ʠ ʦʧʦʣʟʥʠ. 

ʉʝʣʠ ʠʣʠ ʙʫʨʥʳʝ ʛʦʨʥʳʝ ʧʦʪʦʢʠ, ʥʘʩʳʱʝʥʥʳʝ ʪʚʝʨʜʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʥʘʙʣʶʜʘʶʪʩʷ 

ʚʦ ʤʥʦʛʠʭ ʨʘʡʦʥʘʭ ʊʘʜʞʠʢʠʩʪʘʥʘ. ʆʥʠ ʧʨʦʥʦʩʷʪʩʷ ʩ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ ʠ ʦʙʣʘʜʘʶʪ 

ʛʨʦʤʘʜʥʦʡ ʨʘʟʨʫʰʠʪʝʣʴʥʦʡ ʩʠʣʦʡ, ʝʞʝʛʦʜʥʦ ʧʨʠʯʠʥʷʷ ʙʦʣʴʰʦʡ ʫʱʝʨʙ ʥʘʨʦʜʥʦʤʫ 

ʭʦʟʷʡʩʪʚʫ. 

ʏʘʩʪʦʝ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʝʣʝʡ ʚʳʟʳʚʘʝʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʡ: ʛʦʨʥʳʤ 

ʨʝʣʴʝʬʦʤ ʩ ʢʨʫʪʳʤʠ ʩʢʣʦʥʘʤʠ, ʚ ʤʘʣʦʡ ʩʪʝʧʝʥʠ ʟʘʜʝʨʥʦʚʘʥʥʳʤʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ 

ʧʦʢʨʳʪʳʤʠ ʤʘʣʦʨʘʟʚʠʪʳʤʠ ʵʨʦʟʠʨʦʚʘʥʥʳʤʠ ʧʦʯʚʘʤʠ; ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ ʠ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚʳʚʝʪʨʠʚʘʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ; 

ʣʠʚʥʝʚʳʤ ʭʘʨʘʢʪʝʨʦʤ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʠʥʪʝʥʩʠʚʥʳʤ ʪʘʷʥʠʝʤ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ; 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʦʩʪʦʷʥʠʷ ʠ ʨʝʞʠʤʘ ʛʦʨʥʳʭ ʣʝʜʥʠʢʦʚ; ʙʦʣʴʰʦʡ ʩʝʡʩʤʠʯʥʦʩʪʴʶ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʪʜ. 

http://www.tj.undp.org/
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ʆʙʳʯʥʦ ʩʝʣʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʨʝʤʝʥʘʤ ʛʦʜʘ, ʘ ʠʤʝʥʥʦ ʚʝʩʝʥʥʠʤ (ʩ 

ʘʧʨʝʣʷ ʧʦ ʠʶʥʴ) ʠ ʨʝʞʝ ʦʩʝʥʥʠʤ ʩʝʟʦʥʘʤ, ʦʙʳʯʥʦ ʢʦʛʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʠʣʴʥʦʝ ʚʳʧʘʜʝʥʠʝ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʛʣʦʙʘʣʴʥʳʤ ʧʦʪʝʧʣʝʥʠʝʤ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʦʱʫʱʘʝʪʩʷ ʚ ʣʝʪʠʡ 

ʧʝʨʠʦʜ. ɺ ʠʶʣʝ 2015 ʛʦʜʘ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʊʘʜʞʠʢʠʩʪʘʥʘ ʩʪʦʣʙʠʢ ʪʝʨʤʦʤʝʪʨʘ 

ʧʦʢʘʟʳʚʘʣ 50
0
ʉ. ɺʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʠʶʣʷ 2015 ʛʦʜʘ ʚ ʩʚʷʟʠ ʩ ʨʝʟʢʠʤ ʧʦʚʳʰʝʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚʦ ʤʥʦʛʠʭ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʊʘʜʞʠʢʠʩʪʘʥʘ ʫʩʠʣʠʣʦʩʴ ʪʘʷʥʠʝ 

ʣʝʜʥʠʢʦʚ, ʧʨʠʚʝʜʰʝʝ ʢ ʩʝʣʷʤ ʠ ʧʘʚʦʜʢʘʤ, ʘ ʪʘʢʞʝ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʨʝʢʘʭ. 

ʉʪʠʭʠʡʥʳʝ ʙʝʜʩʪʚʠʷ ʧʦʤʠʤʦ ʪʘʷʥʠʷ ʣʝʜʥʠʢʦʚ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʙʳʣʠ ʩʧʨʦʚʦʮʠʨʦʚʘʥʳ 

ʦʙʠʣʴʥʳʤʠ ʜʦʞʜʷʤʠ ʠ ʛʨʘʜʦʤ, ʯʪʦ ʨʝʜʢʦ ʥʘʙʣʶʜʘʣʦʩʴ ʨʘʥʝʝ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʩʝʣʝʚʳʝ ʧʦʪʦʢʠʚ 2015 ʛʦʜʫ ʧʨʦʠʟʦʰʣʠ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ɻʫʥʪ, ʥʘ 

ʇʘʤʠʨʝ, ʜʦʣʠʥʘʭ ʨʝʢ ʉʫʨʭʦʙ (ʦʪʨʦʛʠ ʭʨʝʙʪʦʚ ʇʝʪʨʘ ʇʝʨʚʦʛʦ ʠ ʂʘʨʘʪʝʛʠʥʩʢʦʛʦ) ʠ 

ɿʝʨʘʚʰʘʥ (ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ). 

ɺ 2015 ʛʦʜʫ ʨʘʟʨʫʰʠʪʝʣʴʥʳʡ ʩʝʣʴ ʩʚʷʟʘʥʥʳʡ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʪʘʷʥʠʝʤ ʣʝʜʥʠʢʦʚ ʠ 

ʩʥʝʞʥʠʢʦʚ ʧʨʦʟʦʰʸʣ ʥʘ ʇʘʤʠʨʝ, ʚ 16 ʢʤ ʚʦʩʪʦʯʥʝʝ ʛ. ʍʦʨʦʛ. ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 14 ʯʘʩʦʚ 30 

ʤʠʥ ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦ ʨʫʯʴʶ ɹʘʨʩʝʤʜʘʨʘ, ʧʨʘʚʦʤʫ ʧʨʠʪʦʢʫ ʨʝʢʠ ɻʫʥʪ ʧʨʦʰʣʘ ʧʝʨʚʘʷ 

ʚʦʣʥʘ ʤʦʱʥʦʛʦ ʛʨʷʟʝʢʘʤʝʥʥʦʛʦ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ.ɺ ʧʦʩʣʝʜʫʶʱʝʤ, ʜʚʠʞʝʥʠʝ ʩʝʣʝʚʦʛʦ 

ʧʦʪʦʢʘ ʥʦʩʠʣʦ ʧʫʣʴʩʠʨʫʶʱʠʡ ʭʘʨʘʢʪʝʨ. ɿʘ ʧʝʨʠʦʜ 16-24 ʠʶʣʷ ʧʦ ʨʫʩʣʫ ʨʫʯʴʷ ɹʘʨʩʝʤʜʘʨʘ 

ʧʨʦʰʣʦ 14 ʩʝʣʝʚʳʭ ʧʦʪʦʢʘ, ʤʦʱʥʳʡ ʭʘʨʘʢʪʝʨ ʠʤʝʣʠ 2 (16 ʠʶʣʷ). ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʜʥʠ 

ʧʦʩʣʝ 16 ʠʶʣʷ ʧʦ ʨʫʯʴʶ ʥʘʙʣʶʜʘʣʠʩʴ ʧʘʚʦʜʢʠ ʠ ʥʝʙʦʣʴʰʠʝ ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ ʟʘ ʩʯʸʪ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʪʘʷʥʠʷ ʩʥʝʛʦʚ ʠ ʦʥʠ ʨʘʟʨʫʰʠʪʝʣʴʥʦʡ ʩʠʣʳ ʥʝ ʠʤʝʣʠ.  

ʄʝʭʘʥʠʟʤ ʟʘʨʦʞʜʝʥʠʷ ʩʝʣʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʛʨʦʤʥʘʷ ʤʘʩʩʘ ʚʦʜʳ ʠʟ-ʟʘ 

ʧʨʦʨʳʚʘ ʚʥʫʪʨʠʣʝʜʥʠʢʦʚʳʭ ʧʦʣʦʩʪʝʡ, ʟʘʧʦʣʥʝʥʥʳʭ ʚʦʜʦʡ ʭʣʳʥʫʣʘ ʧʦʜ ʩʥʝʞʥʠʢ ʠ 

ʟʘʭʚʘʪʳʚʘʷ ʤʘʩʩʳ ʨʳʭʣʦʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʘʣʘ ʚʳʰʣʘ ʥʘ ʛʣʷʮʠʘʣʴʥʳʡ ʢʦʥʫʩ ʚ ʚʝʨʭʦʚʴʷʭ 

ʪʨʦʛʦʚʦʡ ʜʦʣʠʥʳ. ʇʨʠ ʜʚʠʞʝʥʠʠ ʚʦʜʘ ʚʳʧʘʭʘʣʘ ʦʛʨʦʤʥʫʶ ʧʨʦʤʦʠʥʫ ʥʘ ʩʢʣʦʥʝ 

ʛʣʷʮʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ. ɿʘ ʩʯʸʪ ʙʦʣʴʰʦʛʦ ʫʢʣʦʥʘ ʪʘʣʴʚʝʛʘ ʩʘʷ (ʜʦ 67Á) ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ 

ʩʝʣʝʚʦʡ ʧʦʪʦʢ ʧʨʠʦʙʨʸʣ ʦʛʨʦʤʥʫʶ ʩʢʦʨʦʩʪʴ ʠ ʚʳʰʝʣ ʚ ʨʫʩʣʦ ʦʩʥʦʚʥʦʛʦ ʩʘʷ. ɿʘ ʩʯʸʪ 

ʦʛʨʦʤʥʦʡ ʩʢʦʨʦʩʪʠ ʠ ʙʦʣʴʰʦʡ ʚʳʩʦʪʳ ʧʦʪʦʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʠʟʦʰʸʣ ʨʘʟʤʳʚ ʜʥʘ ʠ 

ʙʦʨʪʦʚ ʦʩʥʦʚʥʦʛʦ ʩʘʷ. ʇʨʦʠʟʦʰʣʦ ʦʙʨʫʰʝʥʠʝ ʙʦʨʪʦʚ ʥʘ ʚʳʩʦʪʫ ʜʦ 80-100, ʘ ʤʝʩʪʘʤʠ ʠ 

ʙʦʣʝʝ ʤʝʪʨʦʚ, ʯʪʦ ʷʚʠʣʦʩʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʪʚʸʨʜʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʝʣʝʚʦʛʦ 

ʧʦʪʦʢʘ 

ɼʣʠʥʘ ʩʘʷ ʩʦʩʪʘʚʣʷʝʪ 7-8 ʢʤ. ɹʦʨʪʘ ʩʣʦʞʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʛʣʷʮʠʘʣʴʥʳʤʠ, 

ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʶʚʠʘʣʴʥʳʤ ʠ ʜʝʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ (ʱʝʙʝʥʴ, ʚʘʣʫʥʳ, ʩʫʛʣʠʥʢʠ). 

ʆʙʣʦʤʦʯʥʳʳʡ ʤʘʪʝʨʠʘʣ ʩʦʩʪʦʠʪ ʠʟ ʛʨʘʥʠʪʦʚ, ʛʨʘʥʦʜʠʦʨʪʦʚ, ʛʥʝʡʩʦʚ.  

ɺ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ ʜʝʣʶʚʠʘʣʴʥʳʝ ʠ ʛʣʷʮʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʠʣʴʥʦ 

ʚʦʜʦʥʘʩʳʱʝʥʥʳ, ʯʪʦ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ. 

16 ʠʶʣʷ ʩʝʣʝʚʳʤʠ ʤʘʩʩʘʤʠ ʦʩʥʦʚʥʦʝ ʨʫʩʣʦ ʨʝʢʠ ɻʫʥʪ ʙʳʣʦ ʩʤʝʱʝʥʦ ʢ ʝʸ ʣʝʚʦʤʫ 

ʙʝʨʝʛʫ ʠ ʧʝʨʝʢʨʳʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ 1 ʢʤ. ɺʳʩʦʪʘ ʢʦʥʫʩʘ ʚʳʥʦʩʘ ʥʘʜ ʫʨʝʟʦʤ ʚʦʜʳ 

ʦʟʝʨʘ ʩʦʩʪʘʚʠʣʘ 2,5-4 ʤ. ʇʣʦʱʘʜʴ ʩʝʣʝʚʦʛʦ ʢʦʥʫʩʘ ʚʳʥʦʩʘ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 237,0 

ʪʳʩ.ʤ
2
.ʇʨʠ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ ʥʘʥʦʩʦʚ 6 ʤ, ʦʙʲʸʤ ʩʝʣʝʚʳʭ ʤʘʩʩ ʩʦʩʪʘʚʠʣ 1,422.0 ʤʣʥ. ʤ

3
.  
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ʈʠʩ. 1. ʆʙʱʠʡ ʚʠʜ ʥʘ ʦʙʣʘʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ 

 

ɿʘ ʢʦʥʫʩʦʤ ʚʳʥʦʩʘ, ʚʚʝʨʭ ʧʦ ʪʝʯʝʥʠʶ ʨʝʢʠ ɻʫʥʪ ʦʙʨʘʟʦʚʘʣʦʩʴ ʦʟʝʨʦ "ɹʘʨʩʝʤʢʫʣʴ". 

ʇʘʨʘʤʝʪʨʳ ʦʟʝʨʘ: ʜʣʠʥʘ 2300-2400 ʤ,ʛʣʫʙʠʥʘ 13-17 ʤ, ʰʠʨʠʥʘ ʚ ʨʘʡʦʥʝ ʩʝʣʝʥʠʷ 

ʂʦʣʭʦʟʘʙʘʜ ʧʦʨʷʜʢʘ 90 ʤ. 

ʇʦʜ ʩʝʣʝʚʳʤʠ ʤʘʩʩʘʤʠ ʠ ʚʦʜʘʤʠ ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʦʟʝʨʘ ʦʩʪʘʣʠʩʴ ʠ ʙʳʣʠ 

ʫʥʠʯʪʦʞʝʥʳ ʧʦʣʥʦʩʪʴʶ 81 ʭʦʟʷʡʩʪʚʦ, ʨʘʟʨʫʰʝʥʦ ʩʚʳʰʝ 2-ʭ ʢʤ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, 

ʘʚʪʦʜʦʨʦʞʥʳʝ ʠ ʧʝʰʝʭʦʜʥʳʡ ʤʦʩʪʳ, ʃʕʇ, ʧʦʩʝʚʳ ʩʝʣʴʭʦʟʢʫʣʴʪʫʨ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

 
ʈʠʩ.2. ʇʝʨʝʢʨʳʪʠʝ ʩʝʣʝʚʳʤʠ ʥʘʥʦʩʘʤʠ ʨʝʢʠ ɻʫʥʪ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʦʟʝʨʘ 

 

ʇʦ ʜʘʥʥʳʤ ʩʥʝʛʦ-ʣʘʚʠʥʥʦʡ ʩʪʘʥʮʠʠ ʅʘʚʦʙʦʜ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʠʶʣʝ 

ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʩ 26Áʉ ʜʦ 35Áʉ (16 ʠʶʣʷ 2015 ʛʦʜʘ ʙʳʣ ʤʘʢʩʠʤʫʤ 

ʪʝʤʧʝʨʘʪʫʨʳ). 

ɻʣʷʮʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ 
ʧʨʦʤʦʠʥʘ ʚ 

ʛʣʷʮʠʘʣʴʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ 

ʩʝʣʝʚʳʝ ʥʘʥʦʩʳ ʧʝʨʚʦʡ ʬʘʟʳ 

ʩʝʣʝʚʳʭ ʚʳʙʨʦʩʦʚ 
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ʈʠʩ.3. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘ ʇʘʤʠʨʝ ʚ ʠʶʣʝ 2015 ʛ 

 

ʉʝʣʠ ʧʦʤʠʤʦ ʪʘʷʥʠʷ ʣʝʜʥʠʢʦʚ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʙʳʣʠ ʩʧʨʦʚʦʮʠʨʦʚʘʥʳ 

ʦʙʠʣʴʥʳʤʠ ʜʦʞʜʷʤʠ ʠ ʛʨʘʜʦʤ, ʯʪʦ ʥʝ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ. 

ɺ ʢʦʥʮʝ ʠʶʣʷ 2015 ʛʦʜʘ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ʉʫʨʭʦʙ, ʥʘ ʩʢʣʦʥʘʭ ʂʘʨʘʪʝʛʠʥʩʢʦʛʦ ʭʨʝʙʪʘ 

(ʖʞʥʳʡ ʊʷʥʴ-ʰʘʥʴ) ʠ ʭʨʝʙʪʘ ʇʝʪʨʘ-ʇʝʨʚʦʛʦ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʤʥʦʛʠʯʠʩʣʝʥʥʳʝ ʩʝʣʠ. 

ʆʙʳʯʥʦ ʣʝʪʦ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʶʣʴ ʤʝʩʷʮ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ ʙʳʚʘʝʪ ʩʫʭʠʤ ʠ ʧʦʯʪʠ ʙʝʟ ʦʩʘʜʢʦʚ. 

ʅʦ ʣʝʪʦʤ ʵʪʦʛʦ ʛʦʜʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘʤʥʦʛʦ ʧʨʝʚʳʱʘʶʰʠʝ 

ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ, ʥʘʙʜʶʜʘʣʦʩʴ ʪʘʢʞʝ ʯʘʩʪʦʝ ʚʳʧʘʜʝʥʠʝ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʦʩʦʙʝʥʥʦ 

ʚ ʚʳʩʦʢʦʛʦʨʴʷʭ.  

20 ʠʶʣʷ ʦʢʦʣʦ 17 ʯʘʩʦʚ ʧʦʩʣʝʧʦʣʫʜʥʷ ʚ ʚʝʨʭʦʚʴʷʭ ʂʘʨʘʪʝʛʠʥʩʢʦʛʦ ʭʨʝʙʪʘ ʧʨʦʰʝʣ 

ʩʠʣʴʥʳʡ ʣʠʚʥʝʚʳʡ ʜʦʞʜʴ ʧʝʨʝʰʝʜʰʠʡ ʚ ʛʨʘʜ. ʍʦʪʷ ʦʥ ʜʣʠʣʩʷ ʥʝ ʙʦʣʝʝ 30 ʤʠʥʫʪ, ʵʪʦʛʦ 

ʩʪʘʣʦ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦ ʚʩʝʤ ʢʨʫʥʳʤ ʩʘʷʤ ʶʞʥʦʛʦ ʠ ʩʝʚʝʨʥʦʛʦ ʩʢʣʦʥʦʚ 

ʂʘʨʘʪʝʛʠʥʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ʩʝʚʝʨʥʳʤ ʩʢʣʦʥʘʤ ʭʨʝʙʪʘ ʇʝʪʨʘ-ʇʝʨʚʦʛʦ (ʚʦʩʪʦʯʥʘʷ ʝʸ ʯʘʩʪʴ) ʚ 

ʧʨʝʜʝʣʘʭ ʫʟʢʦʡ ʧʦʣʦʩʳ ʚ ʥʘʧʨʘʣʝʥʠʠ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ ʟʦʥʳ ʜʦʞʜʷ ʠ ʛʨʘʜʘ, 

ʧʨʦʰʣʠ ʩʝʣʠ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʅʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʝʣʝʡ ʧʦʚʣʠʷʣʘ ʪʘʢʞʝ ʥʝ ʤʝʥʝʝ 

ʠʥʪʝʥʩʠʚʥʦʝ ʪʘʷʥʠʝ ʣʝʜʥʠʢʦʚ ʠ ʩʥʝʞʥʠʢʦʚ ʚ ʩʣʝʜʩʪʚʠʠ ʘʥʦʤʘʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʜʦʩʪʠʛʘʶʱʝʡ ʧʦʯʪʠ 40
0
ʉ. ʉʝʣʠ ʥʘʥʝʩʣʠ ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ 

ʤʥʦʛʠʤ ʩʝʣʝʥʠʷʤ ʈʘʰʪʩʢʦʛʦ, ʊʘʜʞʠʢʘʙʘʜʩʢʦʛʦ ʠ ʅʫʨʘʙʘʜʩʢʦʛʦ ʨʘʡʦʥʦʚ. ʅʘʠʙʦʣʴʰʠʡ 

ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʞʝʨʪʚʘʤʠ ʩʝʣʠ ʥʘʥʝʩʣʠ ʩʝʣʝʥʠʶ ɹʝʜʘʢ ʈʘʰʪʩʢʦʛʦ 

ʨʘʡʦʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʤʫ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ʂʘʨʘʪʝʛʠʥʩʢʦʛʦ ʭʨʝʙʪʘ. 

 
ʈʠʩ.4. ʉʭʝʤʘ ʧʨʦʷʚʣʝʥʠʷ ʩʝʣʝʚʳʭ ʷʚʣʝʥʠʡ ʥʘ ʩʢʣʦʥʘʭ ʂʘʨʘʪʝʛʠʥʩʢʦʛʦ ʭʨʝʙʪʘ ʚ ʈʘʰʪʩʢʦʤ ʨʘʡʦʥʝ 
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ɺʝʨʭʦʚʴʷ ʩʘʷ ɹʝʜʘʢ (ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʩʘʷ ʦʢʦʣʦ 5 ʢʤ),ʧʦ ʢʦʪʦʨʦʤʫ ʧʨʦʰʝʣ ʩʝʣʴ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʫʶ (400-450 ʤ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʦʛʫʶ ʪʨʦʛʦʚʫʶ 

ʣʦʞʙʠʥʫ ʩʣʦʞʝʥʥʫʶ ʛʣʷʮʠʘʣʴʥʳʤʠ ʠ ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ ʩʫʛʣʠʥʠʩʪʦ-ʦʙʣʦʤʦʯʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʤʦʱʥʦʩʪʴ 5-10 ʤ. ʕʪʠ ʦʪʣʦʞʝʥʠʷ ʢ ʤʦʤʝʥʪʫ ʟʘʨʦʞʜʝʥʠʷ ʩʝʣʷ ʙʳʣʠ ʩʠʣʴʥʦ 

ʫʚʣʘʞʥʝʥʳ ʚ ʨʝʟʫʣʪʘʪʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʘʷʥʠʷ ʩʥʝʞʥʠʢʦʚ ʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʥʝʫʩʪʦʡʯʠʚʦʤ 

ʩʦʩʪʦʷʥʠʠ. ʅʠʞʝ ʵʪʦʡ ʜʦʣʠʥʳ, ʚ ʩʚʦʝʤ ʥʘʯʘʣʝ ʩʘʡ ʠʤʝʝʪ ʥʝʙʦʣʴʰʫʶ ʰʠʨʠʥʫ (10-15 ʤ) ʠ 

ʛʣʫʙʠʥʫ (1.5.-2.0 ʤ). ɺʥʠʟ ʧʦ ʪʝʯʝʥʠʶ ʩʘʡ ʨʘʩʰʠʨʷʝʪʩʷ (ʜʦ 60-70 ʤ), ʫʛʣʫʙʣʷʝʪʩʷ (10-15 ʤ) 

ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʨʫʪʠʟʥʘ ʝʛʦ ʪʘʣʴʚʝʛʘ (ʜʦ 15-20
0
) ʚʧʣʦʪʴ ʜʦ ʢʠʰʣʘʢʘ ɹʝʜʘʢ, ʟʘʪʝʤ 

ʚʳʧʦʣʘʞʠʚʘʝʪʩʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʣʠʚʥʦʛʦ ʜʦʞʜʷ ʠ ʛʨʘʜʘ ʩʠʣʴʥʦ ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʝ ʪʘʷʥʠʝʤ 

ʩʥʝʞʥʠʢʦʚ ʦʪʣʦʞʝʥʠʷ ʥʘʧʨʘʚʠʣʠʩʴ ʚʥʠʟ ʧʦ ʩʘʶ ʩʦʟʜʘʚʘʷ ʛʨʷʟʝ-ʢʘʤʝʥʥʳʡ ʤʦʱʥʳʡ 

ʩʝʣʝʚʦʡ ʧʦʪʦʢ.  

 

 
ʈʠʩ. 5. ʆʙʣʘʩʪʴ ʟʘʨʦʞʜʝʥʠʷ ʩʝʣʷ. ʈʠʩ. 6. ʇʦʩʣʝʜʩʪʚʠʷ ʩʝʣʷ ʚ ʢʠʰʣʘʢʝ ɹʝʜʘʢ 

 

ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʩʘʷ ʚʳʩʦʪʘ ʧʦʪʦʢʘ ʜʦʩʪʠʛʘʣʘ 3-4 ʤ ʥʘʜ ʨʫʩʣʦʤ, ʩʤʳʚʘʷ ʥʘ ʩʚʦʝʤ 

ʧʫʪʠ ʜʝʣʶʚʠʘʣʴʥʳʝ ʠ ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʙʦʨʪʦʚ ʩʘʷ, ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʠʚʘʷ 

ʦʙʲʸʤ ʤʘʪʝʨʠʘʣʘ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʩʘʡ ʦʩʦʙʝʥʥʦ ʚ ʩʨʝʜʥʝʡ ʝʛʦ ʯʘʩʪʠ 

ʦʯʝʥʴ ʠʟʚʠʣʠʩʪʳʡ ʠ ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʧʦʧʝʨʝʯʥʳʭ ʚʳʩʪʫʧʦʚ ʥʘ ʩʚʦʝʤ ʧʫʪʠ, ʥʘʪʳʢʘʷʩʴ ʥʘ 

ʥʠʭ ʯʘʩʪʴ ʩʝʣʝʚʳʭ ʤʘʩʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʦʛʦ ʩʦʩʪʘʚʘ ʦʪʣʦʞʠʣʩʷ ʥʘ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʚʳʩʪʫʧʘʤ ʙʦʨʪʘʭ. ʕʪʠ ʚʳʩʪʫʧʳ ʚʦ ʧʝʨʚʳʭ ʩʥʠʟʠʣʠ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʫʶ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ ʠ ʫʤʝʥʴʰʠʣʠ ʚ ʝʛʦ ʩʦʩʪʘʚʝ ʥʝʢʦʪʦʨʳʡ 

ʦʙʲʝʤ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺʩʝʜʩʪʚʠʠ ʵʪʦʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʝʣʝʥʠʷ ʩʦʩʪʘʚ ʝʛʦ 

ʙʳʣ ʙʦʣʴʰʝ ʛʨʷʟʝʚʳʡ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʩʝʣʝʥʠʷ ʠ ʚ ʝʸ ʧʨʝʜʘʣʘʭ, ʨʫʩʣʦ ʩʘʷ ʙʳʣʦ ʫʞʝ 

ʧʦʯʪʠ ʟʘʧʦʣʥʝʥʦ ʦʪʣʦʞʝʥʠʷʤʠ ʧʨʠʚʥʝʩʝʥʥʳʤʠ ʨʝʯʢʦʡ ʆʙʠʣʦʷʢ ʠ ʩʝʣʷʤʠ, ʧʨʦʰʝʜʰʠʤʠ ʚ 

ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ. ɺ ʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʠʰʣʘʢʘ ɹʝʜʘʢ ʩʝʣʝʚʦʡ ʧʦʪʦʢ, ʥʝ 

ʧʦʰʝʣ ʧʦ ʦʩʥʦʚʥʦʤʫ ʨʫʩʣʫ (ʧʨʦʭʦʜʷʱʝʤʫ ʚʦʩʪʦʯʥʝʝ ʮʝʥʪʨʘ ʢʠʰʣʘʢʘ), ʘ ʠʟʤʝʥʠʣ 

ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʩʪʦʨʦʥʫ ʝʸ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʝʣʷ ʙʳʣʠ ʧʦʣʥʦʩʪʴʶ ʫʥʠʯʪʦʞʝʥʳʠ 35 ʞʠʣʳʭ ʜʦʤʦʚ ʠ 8 ʯʘʩʪʠʯʥʦ. 

ɺʳʩʦʪʘ ʥʘʥʦʩʦʚ ʚ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʜʦʩʪʠʛʘʣʘ 2-3 ʤ ʠ ʙʦʣʝʝ. ɹʳʣ ʥʘʥʝʩʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʫʱʝʨʙ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʩʝʣʝʥʠʡ. ʆʙʱʠʡ ʦʙʲʝʤ ʩʝʣʝʚʳʭ ʤʘʩʩ ʚ ʧʨʝʜʝʣʘʭ ʩʝʣʝʥʠʡ ʩʦʩʪʘʚʣʷʣ 

ʟʜʝʩʴ ʦʢʦʣʦ 700-800 ʤ
3 

ɸʥʘʣʦʛʠʯʥʳʡ ʩʝʣʝʚʦʡ ʧʦʪʦʢ ʧʨʦʰʝʣ 20 ʠʶʣʷ 2015 ʛ. ʧʦ ʩʘʶ ʇʠʥʛʦʥ ʥʘ ʩʝʚʝʨʥʦʤ 

ʩʢʣʦʥʝ ʂʘʨʘʪʝʛʠʥʩʢʦʛʦ ʭʨʝʙʪʘ (ʥʘʧʨʦʪʠʚ ʩʘʷ ɹʝʜʘʢ) ʧʝʨʝʢʨʳʚʰʠʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 200 ʤ 

ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʨʫʩʣʘ ʨʝʢʠ ʂʘʤʘʨʦʫ ʠ ʥʘʥʝʩʷ ʫʱʝʨʙ ʧʨʠʙʨʝʞʥʳʤ ʧʦʩʪʨʦʡʢʘʤ ʠ 

ʧʨʠʫʩʘʜʝʙʥʳʤ ʫʯʘʩʪʢʘʤ. ɹʳʣ ʧʦʣʥʦʩʪʴʶ ʩʥʝʩʝʥ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʤʦʩʪ ʯʝʨʝʟ ʨʝʢʫ. 

ʅʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝʛʦ ʤʘʩʰʪʘʙʘ ʨʘʟʨʫʰʠʪʝʣʴʥʦʡ ʩʠʣʳ ʘʥʘʣʦʛʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʧʨʦʰʣʠ ʧʦ ʩʘʷʤ ʩʝʚʝʨʥʦʛʦ ʩʢʣʦʥʘ ʭʨʝʙʪʘ ʇʝʪʨʘ ʇʝʨʚʦʛʦ ʚ ʈʘʰʪʩʢʦʤ ʠ ʊʘʜʞʠʢʘʙʘʜʩʢʦʤ 

ʨʘʡʦʥʘʭ, ʢʦʪʦʨʳʝ ʧʦʧʘʣʠ ʚ ʧʦʣʦʩʫ ʣʠʚʥʝʚʳʭ ʜʦʞʜʝʡ ʠ ʛʨʘʜʘ. 
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ɸʢʪʠʚʥʦʩʪʴ ʩʝʣʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʚ ʠʶʣʝ-ʘʚʛʫʩʪʝ 2016 ʛʦʜʘ. ʅʘʠʙʦʣʝʝ 

ʢʨʫʧʥʳʝ ʩʝʣʠ ʧʨʦʰʣʠ ʚ ʦʪʨʦʛʘʭ ʂʘʨʘʪʝʛʠʥʩʢʦʛʦ ʭʨʝʙʪʘ (ʢʠʰʣʘʢ ʗʣʜʘʤʠʯ ʈʘʰʪʩʢʦʛʦ 

ʨʘʡʦʥʘ), ʩʝʚʝʨʥʳʭ ʦʪʨʦʛʘʭ ʭʨʝʙʪʘ ʇʝʪʨʘ ʇʝʨʚʦʛʦ (ʢʠʰʣʘʢ ʂʘʧʘʣʠ ʊʘʜʞʠʢʘʙʘʜʩʢʦʛʦ 

ʨʘʡʦʥʘ) ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɿʝʨʘʚʰʘʥʩʢʦʛʦ ʭʨʝʙʪʘ (ʢʠʰʣʘʢ ʄʘʨʟʠʯ ɸʡʥʠʥʩʢʦʛʦ ʨʘʡʦʥʘ), 

ʥʘʥʝʩʰʠʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ. ʉʝʣʠ ʚ ʦʩʥʦʚʥʦʤ 

ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʩʚʝʨʭ ʦʙʳʯʥʦʡ ʥʦʨʤʳ ʚ ʛʦʨʥʳʭ 

ʨʘʡʦʥʘʭ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʠʥʪʝʥʩʠʚʥʦʤʫ ʪʘʷʥʠʶ ʣʝʜʥʠʢʦʚ, ʩʥʝʞʥʠʢʦʚ ʠ ʦʙʠʣʴʥʳʤʠ 

ʦʩʘʜʢʘʤʠ ʚ ʚʠʜʝ ʜʦʞʜʷ ʠ ʛʨʘʜʘ. 

 
ʈʠʩ.7.ʊʨʦʛʦʚʘʷ ʜʦʣʠʥʘ ʚ ʚʝʨʭʦʚʴʷʭ ʩʘʷ ʨ. ʆʙʠ-ʐʫʨʘʢ (ʣʝʚʳʡ ʧʨʠʪʦʢ ʨ. ʉʫʨʭʦʙ) 

 
ʈʠʩ. 8. ʇʦʩʣʝʜʩʪʚʠʷ ʩʝʣʷ ʚ ʢʠʰʣʘʢʝ ʂʘʧʘʣʠ ʊʘʜʞʠʢʘʙʘʜʩʢʦʛʦ ʨʘʡʦʥʘ 

 
ʈʠʩ. 9. ʇʦʩʣʝʜʩʪʚʠʷ ʩʝʣʷ ʚ ʢʠʰʣʘʢʝ ʗʣʜʘʤʠʯ ʈʘʰʪʩʢʦʛʦ ʨʘʡʦʥʘ 

 

ʍʘʨʘʢʪʝʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʧʠʩʘʥʥʳʭ ʩʝʣʝʚʳʭ ʫʯʘʩʪʢʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʩʝʣʝʦʧʘʩʥʳʝ ʩʘʠ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʨʦʪʷʞʝʥʥʦʩʪʴ (ʦʪ 6-7 ʜʦ 10-12 ʢʤ ʠ ʙʦʣʝʝ), 
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ʟʥʘʯʠʪʝʣʴʥʫʶ ʢʨʫʪʠʟʥʫ ʪʘʣʴʚʝʛʘ ʚ ʚʝʨʭʥʝʡ ʠ ʩʨʝʜʥʝʡ ʯʘʩʪʷʭ ʠ ʥʘʣʠʯʠʝ ʰʠʨʦʢʠʭ ʪʨʦʛʦʚʳʭ 

ʜʦʣʠʥ ʚ ʚʝʨʭʦʚʴʷʭ ʩ ʣʝʜʥʠʢʘʤʠ ʠ ʩʥʝʞʥʠʢʘʤʠ ʥʘ ʩʢʣʦʥʘʭ.  

ʄʝʭʘʥʠʟʤʳ ʵʪʠʭ ʩʝʣʝʡ ʙʳʣʠ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʳʤʠ. ʇʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʪʘʷʥʠʠ 

ʣʝʜʥʠʢʦʚ ʚ ʪʨʦʛʦʚʳʭ ʜʦʣʠʥʘʭ ʦʙʨʘʟʦʚʳʚʘʣʦʩʴ ʦʟʝʨʦ ʧʦʜʧʨʫʞʝʥʥʦʝ ʣʝʜʥʠʢʦʚʳʤʠ 

ʨʳʭʣʦʦʙʣʦʤʦʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʟʘʪʝʤ ʧʨʠ ʚʳʧʘʜʝʥʠʠ ʦʙʠʣʴʥʳʭ ʜʦʞʜʝʡ ʠ ʛʨʘʜʘ 

ʧʨʦʠʩʭʦʜʠʣ ʝʛʦ ʧʨʦʨʳʚ. ʇʨʠ ʩʚʦʝʤ ʜʚʠʞʝʥʠʠ ʧʦ ʧʨʦʪʷʞʝʥʥʦʤʫ ʠ ʢʨʫʪʦʤʫ ʩʘʶ, ʩʝʣʴ 

ʥʘʙʠʨʘʷ ʦʛʨʦʤʥʫʶ ʩʢʦʨʦʩʪʴ ʜʦʧʦʣʥʷʣʩʷ ʪʚʝʨʜʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʟʘ ʩʯʝʪ ʩʤʳʚʘ 

ʨʳʭʣʦʦʙʣʦʤʦʯʥʳʭ ʠ ʦʧʦʣʟʥʝʚʳʭ ʦʪʣʦʞʝʥʠʡ ʙʦʨʪʦʚ ʩʘʷ. 

ʏʘʩʪʦ ʩʝʣʝʚʳʝ ʦʪʣʦʞʝʥʠʷ ʧʝʨʝʢʨʳʚʘʶʪ ʨʫʩʣʘ ʨʝʢ, ʧʨʠʪʦʢʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ 

ʩʝʣʝʦʧʘʩʥʳʝ ʩʘʠ. ʇʨʠ ʧʨʦʨʳʚʝ ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʦʟʝʨʘ ʦʙʳʯʥʦ ʧʦ ʵʪʠʤ ʨʝʢʘʤ ʧʨʦʭʦʜʷʪ 

ʧʘʚʦʜʢʠ ʥʘʥʦʩʷʱʠʝ ʫʱʝʨʙ  

 

 
ʈʠʩ. 10. ɺʨʝʤʝʥʥʦʝ ʧʝʨʝʢʨʳʪʠ ʩʝʣʝʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʨʫʩʣʘ ʨ. ʗʛʥʦʙ 

 

ʧʨʠʙʨʝʞʥʳʤ ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ. ʇʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʩʝʣʴ ʧʨʦʰʝʜʰʠʡ ʧʦ ʩʘʶ ʄʘʨʟʠʯ 

(ʣʝʚʳʡ ʧʨʠʪʦʢ ʨ. ʗʛʥʦʙ) ʚ ʘʚʛʫʩʪʝ 2016 ʚ ɸʡʥʠʥʩʢʦʤ ʨʘʡʦʥʝ. ɿʜʝʩʴ ʧʨʠ ʚʨʝʤʝʥʥʦʤ 

ʧʝʨʝʢʨʳʪʠʠ ʨʫʩʣʘ ʨʝʢʠ ʗʛʥʦʙ ʦʙʨʘʟʦʚʘʣʦʩʴ ʦʟʝʨʦ, ʧʨʠ ʧʨʦʨʳʚʝ, ʢʦʪʦʨʦʡ ʙʳʣ ʟʘʪʦʧʣʝʥ ʠ 

ʯʘʩʪʠʯʥʦ ʨʘʟʨʫʰʝʥ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʤʦʩʪ.  

ʀʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʢʦʪʦʨʘʷ ʫʞʝ ʦʱʫʱʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʩʪʘʥʘ, ʢʘʢ 

ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʧʨʠʨʦʜʥʳʝ ʢʘʪʘʩʪʨʦʬʳ ʜʘʞʝ ʚ ʧʝʨʠʦʜʳ ʛʦʜʘ, ʢʦʛʜʘ ʠʭ 

ʩʦʚʩʝʤ ʥʝ ʞʜʝʰʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʠʟʫʯʘʪʴ ʦʙʣʘʩʪʠ ʚʦʟʤʦʞʥʳʭ 

ʟʘʨʦʞʜʝʥʠʷ ʩʝʣʝʡ, ʩ ʫʯʝʪʦʤ ʚʳʰʝ ʦʪʤʝʯʝʥʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ 

ʧʨʠʥʠʤʘʪʴ ʚʩʝ ʤʝʨʳ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʨʠʩʢʘ ʢʘʪʘʩʪʨʦʬʠʯʝʢʠʭ ʧʦʩʣʝʜʩʪʠʡ ʩʝʣʝʚʳʭ 

ʧʨʦʮʝʩʩʦʚ. 

ʇʦʩʣʝ 1990-ʭ ʛʦʜʦʚ ʜʝʪʘʣʴʥʦʤʫ ʠʟʫʯʝʥʠʶ ʩʝʣʝʚʳʭ ʷʚʣʝʥʠʡ ʥʝ ʫʜʝʣʷʣʦʩʴ ʜʦʣʞʥʦʝ 

ʚʥʠʤʘʥʠʝ. ɺ ʦʩʥʦʚʥʦʤ ʩʫʱʝʩʪʚʫʶʪ ʣʠʰʴ ʦʙʟʦʨʥʳʝ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʝ ʢʘʨʪʳ ʩʝʣʝʚʳʭ 

ʷʚʣʝʥʠʡ [1, 2]. ɼʝʪʘʣʴʥʳʝ ʨʘʙʦʪʳ ʧʨʦʚʝʜʝʥʳ ʣʠʰʴ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʢʘʢ 

ʥʘʧʨʠʤʝʨ, ʚ ʙʘʩʩʝʡʥʝ ʨ. ɿʝʨʘʚʰʘʥ ʩʦʪʨʫʜʥʠʢʘʤʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʄɻʋ ʚ ʧʝʨʠʦʜ ʩ 1968 ʧʦ 1983 ʛʦʜʫ [3]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʤʝʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʟʘʢʣʶʯʝʥʠʷ) ʚ ɻʣʘʚʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʛʝʦʣʦʛʠʠ ʦ 

ʨʝʟʫʣʴʪʘʪʘʭ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʩʝʣʝʡ, ʘʥʘʣʠʟ ʢʦʪʦʨʦʡ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʠ ʧʦʜʚʝʨʞʝʥʥʳʭ ʧʘʚʦʜʢʘʤ ʠ ʩʝʣʷʤ ʨʝʯʥʳʝ ʜʦʣʠʥʳ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ɿʘ ʙʦʣʝʝ 30-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʤʦʛʣʠ ʚʦ ʤʥʦʛʦʤ 

ʠʟʤʝʥʠʪʩʷ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʣʝʡ, ʩʚʷʟʘʥʥʳʝ ʢʘʢ ʩ ʧʨʠʨʦʜʥʳʤʠ, ʪʘʢ ʠ 

ʪʝʭʥʦʛʝʥʥʳʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ (ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʠ ʥʦʨʤ ʨʘʙʦʪʳ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʚʟʨʳʚʳ ʧʨʠ ʧʨʦʢʣʘʜʢʝ ʜʦʨʦʛ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʨʫʛʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʨʫʙʢʠ 

ʣʝʩʘ, ʥʝʧʨʘʚʠʣʴʥʦʝ ʚʝʜʝʥʠʝ ʩʝʣʴʭʦʟʨʘʙʦʪ ʠ ʥʘʨʫʰʝʥʠʝ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ 

ʪʜ). 
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ʅʘ ʚʩʝ ʵʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʠ ʚʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʵʪʠ ʧʨʦʮʝʩʩʳ ʟʥʘʯʠʪʝʣʴʥʦ ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʜʝʪʘʣʴʥʦʤʫ ʦʙʩʣʝʜʦʚʘʥʠʶ 

ʟʦʥ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʣʝʡ, ʤʦʥʠʪʦʨʠʥʛʫ ʩʦʩʪʦʷʥʠʷ ʣʝʜʥʠʢʦʚ ʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ 

ʦʧʘʩʥʳʭ ʚ ʦʪʥʦʰʝʥʠʠ ʩʝʣʝʡ ʨʘʡʦʥʘʭ. 

ʉʥʠʞʝʥʠʝ ʨʠʩʢʘ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʕɻʇ) ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ 

ʟʘʜʘʯʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ. ʉʚʦʝʚʨʝʤʝʥʥʦʝ 

ʧʨʠʥʷʪʠʝ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʠ ʤʦʨʘʣʴʥʦʛʦ 

ʫʱʝʨʙʘ ʦʪ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ, ʩʦʭʨʘʥʝʥʠʶ ʤʥʦʛʠʭ ʯʝʣʦʚʝʯʝʩʢʠʭ ʞʠʟʥʝʡ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʧʨʦʷʚʣʝʥʠʷ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʞʠʣʳʭ ʟʜʘʥʠʡ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʪʴ ʟʘʱʠʪʥʫʶ ʟʦʥʫ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʯʠʱʘʪʴ 

ʨʫʩʣʘ ʩʝʣʝʚʳʭ ʩʘʝʚ ʟʘʧʦʣʥʝʥʥʳʭ ʤʘʪʝʨʠʘʣʘʤʠ ʧʨʠʚʥʝʩʝʥʥʳʤʠ ʩʝʣʝʚʳʤʠ ʧʦʪʦʢʘʤʠ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʝʣʝʟʘʱʠʪʥʳʭ ʠ ʙʝʨʝʛʦʫʢʨʝʧʠʪʝʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʇʨʝʚʝʥʪʠʚʥʳʝ ʤʝʨʳ ʟʘʱʠʪʳ ʪʝʨʨʠʪʦʨʠʠ ʦʪ ʦʧʘʩʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ: 

- ʧʨʦʚʝʜʝʥʠʝ ʝʞʝʛʦʜʥʳʭ ʨʝʚʠʟʠʦʥʥʦ-ʧʨʦʛʥʦʟʥʳʭ ʦʙʣʸʪʦʚ ʧʣʦʱʘʜʝʡ ʧʨʠ ʦʞʠʜʘʝʤʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʷʭ ʩ ʮʝʣʴʶ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ.  

- ʧʨʦʚʝʜʝʥʠʝ ʜʝʪʘʣʴʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʟʦʥʠʨʦʚʘʥʠʝ 

ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ.  

- ʦʨʛʘʥʠʟʘʮʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ ʥʘ ʦʩʦʙʦ ʦʧʘʩʥʳʭ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ. 

- ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ ʮʝʥʪʨʘ ʧʦ ʢʦʦʨʜʠʥʘʮʠʠ ʜʝʡʩʪʚʠʡ ʩʪʨʫʢʪʫʨ, ʨʘʙʦʪʘʶʱʠʭ ʧʦ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ. 
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ɺʃʀʗʅʀɽ ʀɿʄɽʅɽʅʀʗ ʂʃʀʄɸʊɸ ʅɸ ʀʅʊɽʅʉʀɺʅʆʉʊʔ ʇʈʆʗɺʃɽʅʀʗ ʉɽʃɽɺʓʍ 

ʗɺʃɽʅʀʁ ɺ ʊɸɼɾʀʂʀʉʊɸʅɽ 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʩʝʣʝʡ ʚ 2015-2016 ʛʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʊʘʜʞʠʢʠʩʪʘʥʘ. ɺʳʷʚʣʝʥʘ ʠʭ ʩʚʷʟʴ ʩ ʛʣʦʙʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ. ʆʧʨʝʜʝʣʝʥʳ ʭʘʨʘʢʪʝʨʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʟʦʥ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʣʝʡ ʠ ʠʭ ʤʝʭʘʥʠʟʤʳ ʥʘ ʧʨʠʤʝʨʝ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʣʝʚʳʝ ʷʚʣʝʥʠʷ, ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʦʙʣʘʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʩʝʣʝʚʦʡ ʩʘʡ, 

ʪʨʦʛʦʚʘʷ ʜʦʣʠʥʘ. 

 

THE IMPACT OF CLIMATE CHANGE ON THE INTENSITY OF DEBRIS  

FLOW PHENOMENA IN TAJIKISTAN  

Presentsresults of a field survey of the effects of floodsthat occurred in the years 2015-2016 on Tajikistan. 

Identified their connection with global climate change. It determines specific features of formation zones of the 

mudstone and their mechanisms on the example of certain regions of Tajikistan. 

Key words: the mudstone phenomena, change of climate, the area of formation, mudflow valley, trough 

valley.  
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ʆʉʅʆɺʅʓɽ ʅɸʇʈɸɺʃɽʅʀʗ ʇʆɺʓʐɽʅʀʗ ɺʆɼʅʆ-ʕʅɽʈɻɽʊʀʏɽʉʂʆʁ 

ʀʅʊɽɻʈɸʎʀʀ ɺ ʎɽʅʊʈɸʃʔʅʆʁ ɸɿʀʀ 

 

ɿ.ʄ. ɻʘʬʘʨʦʚʘ 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɺʘʞʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʪʨʘʪʝʛʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 

ʠ ʨʝʛʠʦʥʘ ʚ ʮʝʣʦʤ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʩʭʝʤ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʫʛʣʫʙʣʝʥʠʝ ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ ʯʝʨʝʟ ʧʨʠʟʤʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ 

ʠʥʪʝʨʝʩʦʚ ʛʦʨʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʠ ʜʦʣʠʥʥʦʡ ʠʨʨʠʛʘʮʠʠ, ʢʘʢ ʝʜʠʥʦʡ ʮʝʣʦʩʪʥʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ [4]. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʥʘʨʘʱʠʚʘʥʠʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚ 

ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚ ʩʬʝʨʝ ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʦʧʨʝʜʝʣʷʶʱʠʭ ʬʘʢʪʦʨʦʚ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʨʝʛʠʦʥʘ. 

ʉʪʨʘʪʝʛʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚ ʨʝʛʠʦʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʛʣʫʙʣʝʥʠʶ ʠʥʪʝʛʨʘʮʠʠ. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʦʛʨʦʤʥʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ, 

ʥʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ, ʧʦʣʠʪʠʯʝʩʢʦʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʟʥʘʯʝʥʠʝ. ʕʪʦ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ 

ʬʘʢʪʦʨʦʚ ʧʦʜʜʝʨʞʘʥʠʷ ʚ ʨʝʛʠʦʥʝ ʩʪʘʙʠʣʴʥʦʩʪʠ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʚʩʝʩʪʦʨʦʥʥʷʷ ʢʦʥʩʦʣʠʜʘʮʠʷ ʠ 

ʨʝʛʠʦʥʘʣʴʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ ʠʤʝʶʪ ʙʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ 

ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʢʫʣʴʪʫʨʥʦ-

ʛʫʤʘʥʠʪʘʨʥʳʭ ʩʚʷʟʝʡ. ʆʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʪʨʘʥʘʤ, ʩʦʟʜʘʚʰʠʤ ʨʝʛʠʦʥʘʣʴʥʳʝ 

ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ, ʣʝʛʯʝ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʵʬʬʝʢʪʘʤ ʧʨʦʮʝʩʩʘ 

ʛʣʦʙʘʣʠʟʘʮʠʠ, ʚʳʟʦʚʘʤ ʠ ʨʠʩʢʘʤ ʚʥʝʰʥʠʭ ʫʛʨʦʟ.  

ɺ ʭʦʜʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʩʨʘʱʠʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘʫʯʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʦʙʨʘʟʦʚʘʥʠʝ ʪʝʩʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʪʦʨʛʦʚʳʭ ʩʚʷʟʝʡ. ʌʦʨʤʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ ʷʚʣʷʶʪʩʷ: 

ʟʦʥʘ ʩʚʦʙʦʜʥʦʡ ʪʦʨʛʦʚʣʠ, ʪʘʤʦʞʝʥʥʳʡ ʩʦʶʟ, ʦʙʱʠʡ ʨʳʥʦʢ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʩʦʶʟ, ʧʦʣʥʘʷ 

ʠʥʪʝʛʨʘʮʠʷ. 

ʅʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʧʨʦʷʚʣʷʶʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʨʝʛʠʦʥʘʣʠʟʘʮʠʠ. ʈʝʛʠʦʥʘʣʴʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʩʪʘʥʦʚʠʪʩʷ 

ʜʦʤʠʥʠʨʫʶʱʝʡ ʪʝʥʜʝʥʮʠʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʤʠʨʦʚʳʭ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʛʝʦʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʝʛʠʦʥʘʣʴʥʦʝ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʜʦʣʞʥʦ ʩʪʘʪʴ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʢʘʞʜʦʡ ʩʪʨʘʥʳ. 

ʇʨʠʤʝʨʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʧʦʣʠʪʠʯʝʩʢʦʡ, ʶʨʠʜʠʯʝʩʢʦʡ ʠ ʢʫʣʴʪʫʨʥʦʡ ʨʝʛʠʦʥʘʣʠʟʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ɽʚʨʦʧʝʡʩʢʠʡ ʉʦʶʟ. ɸʚʪʦʨ ʩʯʠʪʘʝʪ, ʯʪʦ ʪʝʩʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʦʟʜʘʥʠʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʛʦ ʠʤʠʜʞʘ ʨʝʛʠʦʥʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ, ʯʪʦ ʚʝʩʴʤʘ 

ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʩʪʨʘʥ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʝ ʩʪʨʘʥʘʤ ʨʝʛʠʦʥʘ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʥʦʚʫʶ ʵʬʬʝʢʪʠʚʥʫʶ ʟʦʥʫ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. 

ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʫʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ 

ʛʣʫʙʦʢʫʶ ʠ ʚʟʘʠʤʦʚʳʛʦʜʥʫʶ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠʥʪʝʛʨʘʮʠʶ ʩʪʨʘʥ ʨʝʛʠʦʥʘ. 

ʀʥʪʝʛʨʘʮʠʷ ʚ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ ʧʨʝʜʦʧʨʝʜʝʣʝʥʘ ʦʙʲʝʢʪʠʚʥʳʤʠ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ ʠ ʫʩʣʦʚʠʷʤʠ. ʉʪʨʘʥʳ ʨʝʛʠʦʥʘ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʤʝʶʪ ʙʦʛʘʪʝʡʰʠʡ 

ʧʨʠʨʦʜʥʳʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʦʙʰʠʨʥʳʡ ʨʳʥʦʢ, ʚʳʨʘʞʝʥʥʳʝ ʢʦʥʢʫʨʝʥʪʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʦʚʘʪʴ ʩʝʙʷ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʨʘʟʜʝʣʝʥʠʠ ʪʨʫʜʘ. 

ʊʦʨʛʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʧʦʣʠʪʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ʨʝʛʠʦʥʘ ʠʤʝʶʪ 

ʛʣʫʙʦʢʠʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʢʦʨʥʠ, ʦʥʠ ʩʢʣʘʜʳʚʘʣʠʩʴ ʪʳʩʷʯʝʣʝʪʠʷʤʠ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, 
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ʧʦʩʢʦʣʴʢʫ ʩʪʨʘʥʳ ʨʝʛʠʦʥʘ ʠʤʝʶʪ ʦʙʱʠʝ ʛʨʘʥʠʮʳ, ʩʭʦʜʥʳʝ ʢʫʣʴʪʫʨʳ, ʪʨʘʜʠʮʠʠ, ʷʟʳʢʠ ʠ 

ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʷ. ɺʩʝ ʩʪʨʘʥʳ ʨʝʛʠʦʥʘ ʥʝʢʦʛʜʘ ʚʭʦʜʠʣʠ ʚ ʩʦʩʪʘʚ ʝʜʠʥʦʡ ʩʪʨʘʥʳ ʠ ʙʳʣʠ 

ʩʚʷʟʘʥʳ ʝʜʠʥʦʡ ʵʢʦʥʦʤʠʢʦʡ, ʫʥʘʩʣʝʜʦʚʘʣʠ ʝʜʠʥʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʠ ʪʨʘʥʩʧʦʨʪʥʫʶ 

ʩʝʪʴ, ʦʧʳʪ ʩʦʟʜʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʝʜʠʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʊʝʨʨʠʪʦʨʠʘʣʴʥʦ ʦʥʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʝʜʠʥʫʶ ʵʢʦʩʠʩʪʝʤʫ ʚʦʜʥʦʛʦ ʙʘʩʩʝʡʥʘ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ. 

ʆʙʲʝʜʠʥʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩʪʨʘʥ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʚʩʝʤ ʨʝʛʠʦʥʘʣʴʥʳʤ ʩʫʙʲʝʢʪʘʤ ʠ ʩʪʨʘʥʳ ʨʝʛʠʦʥʘ ʜʦʣʞʥʳ ʦʩʦʟʥʘʪʴ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʙ ʦʙʱʥʦʩʪʠ ʠʥʪʝʨʝʩʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. 

ɼʣʷ ʨʘʟʚʠʪʠʷ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʝʛʠʦʥʝ ʠʤʝʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʤʦʤʝʥʪʳ: 

- ʩʬʦʨʤʠʨʦʚʘʥʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ ʨʘʟʚʠʪʠʷ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚ ʨʝʛʠʦʥʘ; ʟʘʢʣʶʯʝʥʳ ʜʦʛʦʚʦʨʳ ʦ ʚʝʯʥʦʡ ʜʨʫʞʙʝ, 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʠ ʚʟʘʠʤʥʦʡ ʧʦʤʦʱʠ; 

- ʩʦʟʜʘʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʣʷ ʫʛʣʫʙʣʝʥʠʷ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʨʝʛʠʦʥʝ ï ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʚʝʪ ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʛʣʘʚʳ ʛʦʩʫʜʘʨʩʪʚ, ʩʦʚʝʪʳ 

ʧʨʝʤʴʝʨ-ʤʠʥʠʩʪʨʦʚ, ʤʠʥʠʩʪʨʦʚ ʠʥʦʩʪʨʘʥʥʳʭ ʜʝʣ ʠ ʦʙʦʨʦʥʳ. 

ɸʚʪʦʨ ʩʯʠʪʘʝʪ ʫʤʝʩʪʥʳʤ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʩʪʨʝʤʣʝʥʠʝ ʥʝ ʚʩʝʭ ʩʪʨʘʥ 

ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʛʣʫʙʣʝʥʠʷ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʊʘʢ, ʝʩʣʠ ʊʫʨʢʤʝʥʠʩʪʘʥ ʥʝ ʧʨʠʥʠʤʘʝʪ ʠʜʝʶ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʠ ʧʦʩʪʦʷʥʥʦ 

ʜʠʩʪʘʥʮʠʨʫʝʪʩʷ ʦʪ ʮʝʥʪʨʘʣʴʥʦ-ʘʟʠʘʪʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʪʦ ʨʫʢʦʚʦʜʩʪʚʦ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʧʨʠʥʮʠʧʘ çʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʝ ʚʩʝʭ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ 

ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʩʦʟʜʘʥʥʳʭ ʚ ʨʘʤʢʘʭ ʉʅɻè. ɺ ʯʘʩʪʥʦʩʪʠ ʇʨʝʟʠʜʝʥʪʦʤ 

ʊʘʜʞʠʢʠʩʪʘʥʘ ʕ. ʈʘʭʤʦʥʦʤ ʧʦʜʯʝʨʢʥʫʪʦ: çʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ 

ʜʦʣʞʥʳ ʨʘʩʰʠʨʷʪʴʩʷ ʠ ʫʛʣʫʙʣʷʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʢʘʢ ʤʥʦʛʦʩʪʦʨʦʥʥʠʭ, ʪʘʢ ʠ ʜʚʫʭʩʪʦʨʦʥʥʠʭ 

ʩʦʛʣʘʰʝʥʠʡ ʠ ʜʦʛʦʚʦʨʦʚ. ɺʠʜʠʤ ʚ ʵʪʦʤ ʩʧʦʩʦʙ ʥʘʩʪʦʷʱʝʛʦ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ 

ʩʫʚʝʨʝʥʥʳʭ ʧʦʩʪʩʦʚʝʪʩʢʠʭ ʩʪʨʘʥ ʚ ʪʝʩʥʳʡ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʶʟ ʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʥʦʚʳʭ ʦʩʥʦʚʘʭ, ʫʯʠʪʳʚʘʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʝ ʨʝʘʣʠʠè [5].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ ʦʩʥʦʚʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʤʠ ʫʩʢʦʨʝʥʠʶ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ, ʷʚʣʷʶʪʩʷ ʩʦʭʨʘʥʝʥʠʝ 

ʥʝʨʝʰʝʥʥʳʭ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʧʨʦʙʣʝʤ ʚ ʨʝʛʠʦʥʝ, ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘ ʬʦʥʝ ʩʣʦʞʥʦʡ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʝʛʠʦʥʝ ʠ 

ʦʪʩʫʪʩʪʚʠʝʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʨʠʥʷʪʠʷ ʧʦʣʠʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ [6]. ʕʪʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʤʝʭʘʥʠʟʤʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ, ʥʠʟʢʦʡ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʤʧʣʝʤʝʥʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʧʨʠʥʷʪʳʭ 

ʜʦʢʫʤʝʥʪʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʝʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʡ ʉʦʛʣʘʰʝʥʠʷ 1998 ʛʦʜʘ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʉʳʨʜʘʨʴʷ, ʂʘʟʘʭʩʪʘʥʦʤ ʠ ʋʟʙʝʢʠʩʪʘʥʦʤ, 

ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʶʪ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʧʦ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤ ʧʦʩʪʘʚʢʘʤ ʚ ʂʳʨʛʳʟʩʪʘʥ ʫʛʣʷ, 

ʪʦʧʦʯʥʦʛʦ ʤʘʟʫʪʘ ʠ ʛʘʟʘ, ʘ ʂʳʨʛʳʟʩʪʘʥ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʷʟʫʝʪʩʷ ʦʙʝʩʧʝʯʠʚʘʪʴ ʵʪʠ ʩʪʨʘʥʳ 

ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ. ʆʜʥʘʢʦ ʫʢʘʟʘʥʥʘʷ ʩʭʝʤʘ ʚ ʩʠʣʫ ʦʙʲʝʢʪʠʚʥʳʭ 

ʠ ʩʫʙʲʝʢʪʠʚʥʳʭ ʧʨʠʯʠʥ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ ʩʦ ʩʪʦʨʦʥʳ ʩʪʨʘʥ ʥʠʟʦʚʴʷ. 

ɺ ʩʠʣʫ ʩʣʦʞʠʚʰʠʡʩʷ ʩʠʪʫʘʮʠʠ ʘʚʪʦʨ ʩʯʠʪʘʝʪ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ 

ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʝʨʝʩʤʦʪʨ ʧʦʜʭʦʜʦʚ ʢ ʩʠʪʫʘʮʠʠ ʚ ʮʝʣʦʤ ʠ ʚʩʝʡ 

ʩʠʩʪʝʤʳ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʵʪʦʡ ʩʬʝʨʝ. ʇʦʵʪʦʤʫ ʜʠʩʩʝʨʪʘʥʪ ʩʯʠʪʘʝʪ, ʯʪʦ ʜʣʷ 

ʛʦʩʫʜʘʨʩʪʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ 

ʨʘʩʰʠʨʝʥʠʝ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʝʪʠʢʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ, 

ʨʘʟʚʠʪʠʝ ʦʙʱʝʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʨʳʥʢʘ, ʘ ʪʘʢʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʫʩʣʦʚʣʝʥʥʘʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ʨʝʛʠʦʥʘ ʚʟʘʠʤʦʚʳʛʦʜʥʳʭ 

ʩʚʷʟʝʡ ʧʦ ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʨʝʩʫʨʩʘʤ. 
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ʅʘʣʠʯʠʝ ʚ ʎʝʥʪʨʘʣʴʥʦ - ɸʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ ʢʨʫʧʥʳʭ ʟʘʧʘʩʦʚ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ 

ʪʦʧʣʠʚʘ ʠ ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʤʦʞʝʪ ʩʪʘʪʴ ʩʝʨʴʸʟʥʳʤ ʬʘʢʪʦʨʘʤ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʠʥʪʝʛʨʘʮʠʠ. ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ ʷʚʣʷʝʪʩʷ ʧʦʩʪʘʚʱʠʢʦʤ ʮʝʥʥʦʛʦ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʪʦʚʘʨʘ - 

ʥʝʬʪʠ ʠ ʛʘʟʘ, ʨʫʜʥʦʛʦ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ. ʇʦ ʤʘʨʰʨʫʪʘʤ ʐʝʣʢʦʚʦʛʦ ʧʫʪʠ ʚ 

XXI  ʚʝʢʝ ʙʫʜʫʪ ʧʨʦʭʦʜʠʪʴ ʥʝʬʪʝʛʘʟʦʧʨʦʚʦʜʳ ʜʣʷ ʧʦʩʪʘʚʢʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʢʘʢ ʥʘ ɿʘʧʘʜ, 

ʪʘʢ ʠ ʥʘ ɺʦʩʪʦʢ. 

ɺ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ ʚ ʧʣʘʥʝ ʨʝʩʫʨʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʤʝʶʪʩʷ ʚʩʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʳʥʢʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʥʝʬʪʠ ʠ 

ʛʘʟʘ, ʫʛʣʷ ʠ ʫʨʘʥʘ.  

ʆʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʝʛʠʦʥʘ ʠʤʝʝʪ ʫʛʣʝʜʦʙʳʚʘʶʱʘʷ ʦʪʨʘʩʣʴ, ʢ ʦʩʥʦʚʥʳʤ 

ʜʦʙʳʚʘʶʱʠʤ ʵʪʦ ʩʳʨʴʸ ʛʦʩʫʜʘʨʩʪʚʘʤ ʦʪʥʦʩʠʪʩʷ: ʂʘʟʘʭʩʪʘʥ (ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ʠ 

ʕʢʠʙʘʩʪʫʟʩʢʠʡ ʙʘʩʩʝʡʥ) ʠ ʋʟʙʝʢʠʩʪʘʥ (ɸʥʛʨʝʥ). ɸʢʪʫʘʣʴʥʘ ʩʦʚʤʝʩʪʥʘʷ ʨʘʟʨʘʙʦʪʢʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʘʨʘ-ʂʝʯʝ (ʂʳʨʛʳʟ-ʩʪʘʥ), ɿʠʜʜʠ, ʅʘʟʘʨ-ɸʡʣʦʢ, ʄʠʝʥʘʜʫ ʠ ʍʘʢʠʤʠ 

(ʊʘʜʞʠʢʠʩʪʘʥ).  

ɹʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʱʝʛʦ ʨʳʥʢʘ ʛʠʜʨʦʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʨʘʩʧʦʣʘʛʘʶʪ ʊʘʜʞʠʢʠʩʪʘʥ ʠ ʂʳʨʛʳʟʩʪʘʥ. ʇʨʠ ʵʬʬʝʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʜʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʨʝʛʠʦʥʘ ʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʝʰʝʚʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ ʠ 

ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚʩʝʭ ʩʪʨʘʥ ʙʘʩʩʝʡʥʘ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ. ʄʠʨʦʚʦʡ ʦʧʳʪ 

ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʝʤʧʳ ʦʙʲʝʜʠʥʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʨʳʥʢʦʚ ʧʦʚʩʝʤʝʩʪʥʦ ʦʧʝʨʝʞʘʶʪ ʠʥʪʝʛʨʘʮʠʶ ʛʘʟʦʚʳʭ ʨʳʥʢʦʚ [2]. 

ʆʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʱʝʛʦ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʨʳʥʢʘ ʚ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʘʚʪʦʨ ʨʘʙʦʪʳ ʩʯʠʪʘʝʪ ʨʘʟʚʠʪʠʝ ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ 

ʨʝʛʠʦʥʝ:  

- ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʘʩʢʘʜʦʚ ɻʕʉ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʠ ʂʳʨʛʳʟʩʪʘʥʝ; 

- ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʃʕʇ; 

- ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʜʣʷ ʦʨʦʰʝʥʠʷ ʟʝʤʝʣʴ. 

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ 

ʪʨʝʙʫʝʪ ʥʘʜʝʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʩ ʫʯʘʩʪʠʝʤ ʢʘʢ ʩʪʨʘʥ ʨʝʛʠʦʥʘ, ʪʘʢ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʨʘʟʚʠʪʠʷ ʠ ʥʘʣʠʯʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ʆʙʱʠʡ ʦʙʲʝʤ ʧʨʠʦʨʠʪʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ ʠ ʂʳʨʛʳʟʩʪʘʥʝ ʦʮʝʥʠʚʘʝʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʨʘʟʤʝʨʝ 15 ʤʣʨʜ. ʜʦʣ. ʉʐɸ 

[2]. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʩʢʦʨʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʧʨʦʝʢʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʚʣʦʞʝʥʠʷ 

ʠʥʚʝʩʪʠʮʠʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʧʨʦʚʝʜʝʥʠʝʤ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʙʘʥʢʠ - ɺʩʝʤʠʨʥʳʡ ʙʘʥʢ, ɽʚʨʦʧʝʡʩʢʠʡ ʙʘʥʢ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʨʘʟʚʠʪʠʷ, ɸʟʠʘʪʩʢʠʡ ʙʘʥʢ ʨʘʟʚʠʪʠʷ, ʀʩʣʘʤʩʢʠʡ ʙʘʥʢ ʨʘʟʚʠʪʠʷ, ɽʚʨʘʟʠʡʩʢʠʡ ʙʘʥʢ ʨʘʟʚʠʪʠʷ 

ʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʠʥʩʪʠʪʫʪʳ ʨʘʟʚʠʪʠʷ - ɹʘʥʢ ʨʘʟʚʠʪʠʷ ʂʘʟʘʭʩʪʘʥʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ 

ʫʯʘʩʪʠʠ ʚ ʧʨʦʝʢʪʘʭ ʧʦ ʦʩʚʦʝʥʠʶ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʂʳʨʛʳʟʩʪʘʥʘ ʠ 

ʊʘʜʞʠʢʠʩʪʘʥʘ. ʇʨʦʨʘʙʦʪʢʘ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʘ ʪʝʩʥʘʷ ʫʚʷʟʢʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʠ 

ʠʨʨʠʛʘʮʠʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʦʢʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʝʢ ʙʘʩʩʝʡʥʘ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ. ʕʪʦ 

ʫʩʣʦʚʠʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʪʦʣʴʢʦ ʧʨʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʠʥʪʝʛʨʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚ 

ʨʝʛʠʦʥʘ, ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʢʘʩʢʘʜʦʚ ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʘ ʨʝʢʘʭ ʉʳʨʜʘʨʴʷ ʠ 

ɸʤʫʜʘʨʴʷ, ʩʦʙʣʶʜʝʥʠʷ ʩʪʦʨʦʥʘʤʠ ʧʨʠʥʮʠʧʦʚ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʚʦʜʥʦʛʦ ʧʨʘʚʘ [3]. 

ʅʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʬʠʥʘʥʩʦʚʦʤ ʨʳʥʢʝ ʜʦʩʪʫʧ ʢ ʙʝʟʚʦʟʤʝʟʜʥʳʤ ʩʩʫʜʘʤ ʠ ʢʨʝʜʠʪʘʤ 

ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʲʝʢʪʦʚ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤ 

ʥʘ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢʘʭ, ʯʨʝʟʚʳʯʘʡʥʦ ʟʘʪʨʫʜʥʝʥ ʜʦʚʦʣʴʥʦ ʞʝʩʪʢʠʤʠ ʤʝʞʜʫʥʘʨʦʜʥʦ-

ʧʨʘʚʦʚʳʤʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʚʳʜʚʠʛʘʝʤʳʤʠ ʢ ʪʘʢʠʤ ʧʨʦʝʢʪʘʤ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʬʠʥʘʥʩʦʚʳʤʠ ʠʥʩʪʠʪʫʪʘʤʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ɺʩʝʤʠʨʥʳʤ ɹʘʥʢʦʤ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 
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ʦʩʚʦʝʥʠʷ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʊʘʜʞʠʢʠʩʪʘʥ ʠ ʂʳʨʛʳʟʩʪʘʥ ʧʨʠʥʷʣʠ 

ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʦʣʠʪʠʢʫ. ɺ ʊʘʜʞʠʢʠʩʪʘʥʝ ʧʨʠʥʷʪʘ ʂʦʥʮʝʧʮʠʷ 

ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʝʡ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʥʘ 

ʧʝʨʠʦʜ 2003-2015 ʛʦʜʦʚ (ʫʪʚʝʨʞʜʝʥʘ ʚ 2002ʛ.) ʠ ʇʨʦʛʨʘʤʤʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʥʘ ʧʝʨʠʦʜ ʜʦ 2015 ʛʦʜʘ (ʤʘʨʪ 2004ʛ.). ɺ ʂʳʨʛʳʟʩʪʘʥʝ ʧʨʠʥʷʪ 

ɿʘʢʦʥ "ʆ ʢʦʥʮʝʩʩʠʷʭ ʠ ʢʦʥʮʝʩʩʠʦʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ", ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʡ ʥʝʜʨʘ ʟʝʤʣʠ ʠ 

ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʟʘʠʤʦʚʳʛʦʜʥʳʭ ʧʨʦʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʘ ʧʨʘʚʦʚʘʷ 

ʙʘʟʘ ʜʣʷ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ - ʟʘʢʦʥʳ: çʆʙ ʠʥʚʝʩʪʠʮʠʷʭè, çʆʙ ʵʥʝʨʛʝʪʠʢʝè, çʆʙ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝè. 

ʈʘʟʚʠʪʠʝ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʚ ʎʝʥʪʨʘʣʴʥʦ ï ɸʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʳʡ 

ʠʥʪʝʨʝʩ ʚ ʮʝʣʦʤ ʜʣʷ ʧʨʠʣʦʞʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʙʘʥʢʦʚ ʨʘʟʚʠʪʠʷ, ʯʘʩʪʥʳʭ 

ʠʥʚʝʩʪʦʨʦʚ ʠ ʨʷʜʘ ʩʪʨʘʥ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʚ ʧʦʣʫʯʝʥʠʠ ʜʝʰʝʚʦʡ ʵʥʝʨʛʠʠ. ʇʦ ʵʢʩʧʝʨʪʥʳʤ 

ʦʮʝʥʢʘʤ, ʚʩʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʦʩʚʦʝʥʠʝ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʤʦʛʣʠ ʙʳ ʦʢʫʧʠʪʴʩʷ ʧʦ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʵʬʬʝʢʪʫ ʙʫʢʚʘʣʴʥʦ ʟʘ 2,5-3 ʛʦʜʘ. ʅʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʨʦʝʢʪʳ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʠ ʂʳʨʛʳʟʩʪʘʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. ʀʥʚʝʩʪʠʮʠʠ ʚ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʫ ʊʘʜʞʠʢʠʩʪʘʥʘ ʠ ʂʳʨʛʳʟʩʪʘʥʘ 

ʆʙʲʝʢʪ ʈʝʢʘ 
ʄʦʱʥʦʩʪʴ 

ʄɺʪ 

ɺʳʨʘʙʦʪʢʘ 

ʤʣʥ.ʢɺʪ.ʯ./ʛ 

ʌʠʥʘʥʩʠ-

ʨʦʚʘʥʠʝ 

ʉʪʦʠʤʦʩʪʴ 

$ ʤʣʥ. 

ʊʘʜʞʠʢʠʩʪʘʥ 

ʈʦʛʫʥʩʢʘʷ ɻʕʉ ɺʘʭʰ 3600 3100 ʥ/ʦʧʨʝʜ. 2000,0 

ʐʫʨʦʙʩʢʘʷ ɻʕʉ ɺʘʭʰ 850 3000 ʚʥʝʰ.ʠʥʚʝʩʪ 1500,0 

ʂʘʩʢʘʜ ɻʕʉ ʥʘ 

ʨ.ɿʝʨʘʚʰʘʥ 
ɿʝʨʘʚʰʘʥ 640 3000 ʂʠʪʘʡ 440,0 

ʂʘʩʢʘʜ ɻʕʉ ʥʘ ʨ.ʇʷʥʜʞ ʇʷʥʜʞ 
ʦʪ 300 ʜʦ 

4000 
86300   

ʚʢʣʶʯʘʷ:      

ɼʘʰʪʠʜʞʫʤʩʢʘʷ ɻʕʉ ʇʷʥʜʞ 4000 15600  3200,0 

ʈʫʰʘʥʩʢʘʷ ɻʕʉ ʇʷʥʜʞ 3000 14800   

ʐʠʨʛʦʚʘʪʩʢʘʷ ɻʕʉ ʇʷʥʜʞ 1900 9700 ʀʨʘʥ  

ɼʞʫʤʘʨʩʢʘʷ ɻʕʉ ʇʷʥʜʞ 2000 8200 ʊʫʨʮʠʷ  

ʃʕʇ-500ʢɺ ʚ ʨʘʤʢʘʭ 

ʧʨʦʝʢʪʘ CASA- 1000 
   ɺɹ, ʀɹʈ 270,0 

ʂʳʨʛʳʟʩʪʘʥ 

ʂʘʤʙʘʨʪʘ-1 ʅʘʨʳʥ 1900 5088  1700 

ʂʘʤʙʘʨʪʘ-2 ʅʘʨʳʥ 360 1148  270 

ɺʝʨʭʥʝʥʘʨʳʥʩʢʠʡ 

ʢʘʩʢʘʜ-4 ɻʕʉ 
ʅʘʨʳʥ 352 1600  540 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤ ʠʩʧʦʣʴʟʫʷ ʤʘʪʝʨʠʘʣʳ [1, ʩ. 42-54] 

 

ʇʦʵʪʦʤʫ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʨʫʧʥʳʭ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʊʘʜʞʠʢʠʩʪʘʥʫ ʠ 

ʂʳʨʛʳʟʩʪʘʥʫ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʠʚʘʪʴʩʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩʦ ʩʪʨʘʥʘʤʠ ʥʠʟʦʚʴʷ, ʪʘʢ ʢʘʢ ʝʛʦ 

ʥʘʣʠʯʠʝ ʷʚʣʷʝʪʩʷ ʧʦʟʠʪʠʚʥʳʤ ʩʠʛʥʘʣʦʤ ʜʣʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʠ ʩʥʠʞʘʝʪ ʨʠʩʢʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥʬʣʠʢʪʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʜʘʣʴʥʝʡʰʝʤ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʘʚʪʦʨ ʩʯʠʪʘʝʪ, ʯʪʦ ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʩʪʨʘʥ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʝʪʠʢʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʱʝʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʨʳʥʢʘ, ʧʨʝʜʧʦʣʘʛʘʶʱʝʛʦ ʧʦʣʥʦʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʝʛʠʦʥʘ ʚ 

ʜʝʰʝʚʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʩʦʟʜʘʥʠʝ ʧʨʠʝʤʣʝʤʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʝʸ 

ʵʢʩʧʦʨʪʘ ʚ ʪʨʝʪʴʠ ʩʪʨʘʥʳ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, 

ʨʘʩʰʠʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʝʨʝʪʦʢʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ 
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ʵʢʦʥʦʤʠʠ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʟʘʧʘʩʳ ʢʦʪʦʨʳʭ, ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʳʡ 

ʭʘʨʘʢʪʝʨ. 

ɺ ʮʝʣʦʤ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʘʩʰʠʨʝʥʠʷ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʦʙʣʘʩʪʠ 

ʵʥʝʨʛʝʪʠʢʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʱʝʨʝʛʠʦʥʘʣʴʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʨʳʥʢʘ ʚ ʨʝʛʠʦʥʝ 

ʦʧʨʝʜʝʣʝʥʳ ʧʷʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʦʚ: 

1. ʎʝʥʪʨaʣʴʥaʷ Aʟʠʷ- ʖʞʥaʷ Aʟʠʷ çʧʨʦʝʢʪïCASA 1000è;  

2. ʎʝʥʪʨaʣʴʥaʷ Aʟʠʷ- ɺocʪoʯʥaʷ Aʟʠʷ; 

3.ʎʝʥʪʨaʣʴʥaʷ Aʟʠʷ;  

4. ʎʝʥʪʨaʣʴʥaʷ Aʟʠʷ-ʈoccʠʡcʢaʷ ʌʝʜʝʨaʮʠʷ;  

5. ʎʝʥʪʨaʣʴʥaʷ Aʟʠʷ-ɽʚʨoʧʝʡcʢʠʡ Coʶʟ. 

ʀʥʪʝʛʨʘʮʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʛʦʩʫʜʘʨʩʪʚ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʧʨʠʟʚʘʥʘ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ ʨʝʰʠʪʴ ʚ ʨʘʤʢʘʭ 

ʦʜʥʦʡ ʩʪʨʘʥʳ. ʉʚʷʟʘʥʦ ʵʪʦ ʩ ʪʝʤ, ʯʪʦ ʜʘʞʝ ʯʠʩʪʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʧʦʩʪʘʚʢʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ ʫʨʦʚʥʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʙʝʩʧʝʯʝʥʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥ. ʉʝʛʦʜʥʷ 

ʫʞʝ ʷʩʥʦ, ʯʪʦ ʥʠ ʦʜʥʘ ʜʘʞʝ ʩʚʝʨʭ ʦʙʝʩʧʝʯʝʥʥʘʷ ʫʛʣʝʚʦʜʦʨʦʜʥʳʤ ʩʳʨʴʝʤ ʩʪʨʘʥʘ, ʥʝ ʚ 

ʩʦʩʪʦʷʥʠʠ ʜʦʩʪʠʯʴ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʘʟʚʠʪʠʷ ʩʚʦʝʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʜʣʠʪʝʣʴʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ. 
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ʆʉʅʆɺʅʓɽ ʅɸʇʈɸɺʃɽʅʀʗ ʇʆɺʓʐɽʅʀʗ ɺʆɼʅʆ-ʕʅɽʈɻɽʊʀʏɽʉʂʆʁ ʀʅʊɽɻʈɸʎʀʀ  

ɺ ʎɽʅʊʈɸʃʔʅʆʁ ɸɿʀʀ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʫʩʣʦʚʠʷ ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ, ʛʜʝ ʨʝʰʝʥʠʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʙʣʝʤ ʪʨʝʙʫʝʪ ʥʘʜʝʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʩ ʫʯʘʩʪʠʝʤ, ʢʘʢ ʩʪʨʘʥ ʨʝʛʠʦʥʘ, ʪʘʢ 

ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʨʘʟʚʠʪʠʷ ʠ ʥʘʣʠʯʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ʇʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ 

ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʝʪʠʢʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʦʙʱʝʨʝʛʠʦʥʘʣʴʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʨʳʥʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɺʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʠʥʪʝʛʨʘʮʠʷ, ʨʝʛʠʦʥʘʣʴʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ, ʠʥʚʝʩʪʠʮʠʠ, ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʦʙʱʝʨʝʛʠʦʥʘʣʴʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʨʳʥʦʢ, 

ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ. 

 

MAIN AREAS OF IMPROVEMENT OF WATER AND ENERGY INTEGRATION IN CENTRAL ASIA  
This article considers the basic terms of water and energy integration, where the solution of the problems 

requires a reliable sources financing with the participation of countries in the region, and international development 

institutions and the availability of effective political mechanisms for regional cooperation. The priority task of the 

economic development of the Central Asia region is an extension of integration cooperation in the field of energy 

and the formation of a region-wide energy market.  

Key words: Water and energy integration, regional cooperation, hydropower, investment, energetic security, 

region-wide energy market, water and energy resources, fuel and energy resources, hydropower facilities. 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: ɿ.ʄ. ɻʘʬʘʨʦʚʘ ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʛʝʦʣʦʛʠʠ ʠ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʘ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
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ʆɹɽʉʇɽʏɽʅʀɽ ɹɽɿʆʇɸʉʅʆʉʊʀ ʈɸɹʆʊ ʂʈʋʇʅʓʍ ɻʀɼʈʆʊɽʍʅʀʏɽʉʂʀʍ 

ʉʆʆʈʋɾɽʅʀʁ ʊɸɼɾʀʂʀʉʊɸʅɸ ʇʈʀ ʇʈʆʇʋʉʂɽ ʇɸɺʆɼʂʆɺʓʍ ʈɸʉʍʆɼʆɺ 

 

ɻ.ɺ. ʐʘʨʠʬʦʚ, ɸ.ɸ. ʄʫʨʦʜʦʚ, ɸ.ɸ. ʂʘʨʠʤʦʚ, ʄ.ʉ. ʍʦʣʠʢʦʚ 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʵʥʝʨʛʝʪʠʢʠ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

 

ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ ʷʚʣʷʷʩʴ ʛʦʨʥʦʡ ʩʪʨʘʥʦʡ, ʚʩʝ ʝʸ ʦʩʥʦʚʥʳʝ ʦʪʨʘʩʣʠ 

ʵʢʦʥʦʤʠʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ 7% ʪʝʨʨʠʪʦʨʠʠ ʤʝʞʛʦʨʥʳʭ ʜʦʣʠʥ. ɹʦʣʝʝ 90% ʪʝʨʨʠʪʦʨʠʠ 

ʨʝʩʧʫʙʣʠʢʠ ʦʪʥʦʩʠʪʩʷ ʢ ʟʦʥʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ, ʛʜʝ ʝʞʝʛʦʜʥʦ 

ʩʦʙʠʨʘʝʪʩʷ 55,4% ʠʣʠ 64ʢʤ
3 
ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ. ʈʦʣʴ ʨʝʩʧʫʙʣʠʢʠ ʚ ʫʣʫʯʰʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʟʜʦʨʦʚʣʝʥʠʷ ʚʩʝʛʦ ʙʘʩʩʝʡʥʘ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʦʯʝʥʴ ʚʝʣʠʢʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʯʪʦ ʦʥʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʦʜʦʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʛʦʩʫʜʘʨʩʪʚ ʨʝʛʠʦʥʘ, 

ʨʝʩʧʫʙʣʠʢʘ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʣʠʤʘʪʘ ʠ ʩʦʭʨʘʥʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʠ ʩʦʩʝʜʥʠʭ ʛʦʩʫʜʘʨʩʪʚ. 

ʈʘʟʚʠʪʠʷ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʴ, ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʢʣʠʤʘʪ, ʩʣʦʞʥʘʷ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʙʦʣʴʰʠʝ ʫʢʣʦʥʳ ʚʦʜʦʪʦʢʦʚ ʠ ʜʨʫʛʠʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʦʡ ʨʘʟʚʠʪʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ, 

ʪʘʢʠʭ ʢʘʢ ʦʙʚʘʣʳ, ʦʧʦʣʟʥʠ ʵʨʦʟʠʠ ʠ ʜʨʫʛʠʝ ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʥʘʢʦʧʣʝʥʠʶ ʨʳʭʣʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚ ʚʦʜʦʪʦʢʘʭ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʥʦʚʳʭ ʧʦʚʦʜʢʦʚʳʭ ʧʦʪʦʢʦʚ.  

ɸʟʠʷ ï ʢʦʥʪʠʥʝʥʪ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʩ ʩʘʤʦʡ ʙʦʣʴʰʦʡ ʦʧʘʩʥʦʩʪʴʶ ʥʘʚʦʜʥʝʥʠʡ. 

ʉʪʠʭʠʡʥʳʝ ʙʝʜʩʪʚʠʷ, ʚʢʣʶʯʘʷ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʥʘʚʦʜʥʝʥʠʷ, ʥʘʥʦʩʷʪ, ʝʞʝʛʦʜʥʦ 

ʦʱʫʪʠʤʳʝ ʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʫʱʝʨʙʳ, ʘ ʧʦʨʦʡ ʠ ʥʝʧʦʧʨʘʚʠʤʳʡ ʫʱʝʨʙ 

ʭʦʟʷʡʩʪʚʫ ʠ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ, ʠ ʯʝʣʦʚʝʯʝʩʢʠʝ ʞʝʨʪʚʳ. ʆʥʠ ʚʳʚʦʜʷʪ ʠʟ ʩʪʨʦʷ 

ʧʨʦʜʫʢʪʠʚʥʳʝ ʟʝʤʣʠ, ʨʘʟʨʫʰʘʶʪ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʜʦʨʦʛʠ, ʤʦʩʪʳ, ʠʨʨʠʛʘʮʠʦʥʥʳʝ 

ʢʘʥʘʣʳ, ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. ɺ ʧʝʨʠʦʜʝ ʩ 1987 ʧʦ 1997 ʛʦʜʳ ʥʘʚʦʜʥʝʥʠʷ ʫʥʝʩʣʠ 

ʚ ʩʨʝʜʥʝʤ 22800 ʞʠʟʥʝʡ ʚ ʛʦʜ ʠ ʧʨʠʯʠʥʠʣʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʥʘ ʩʫʤʤʫ ʦʢʦʣʦ 136 

ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ ʉʐɸ. ɺ 2002 ʛʦʜʫ ʥʘʚʦʜʥʝʥʠʷ ʚ ɽʚʨʦʧʝ ʫʥʝʩʣʠ 100 ʞʠʟʥʝʡ ʠ 

ʧʨʠʯʠʥʠʣʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʥʘ ʩʫʤʤʫ ʦʢʦʣʦ 20 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ ʉʐɸ. 

ɺ ʊʘʜʞʠʢʠʩʪʘʥ ʧʨʦʠʟʦʰʣʦ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʝ ʥʘʚʦʜʥʝʥʠʝ ʥʘ ʨʝʢʝ ʇʷʥʜʞ ʚ ʨʘʡʦʥʝ 

ʍʘʤʘʜʦʥʠ ʣʝʪʦʤ 2005 ʛʦʜʘ, ʧʘʚʦʜʦʢ ʥʘ ʨʝʢʝ ʉʫʨʭʦʙ ʚ ʘʚʛʫʩʪʝ 2006 ʛʦʜʘ ʠ ʠʶʣʝ 2015 ʛʦʜʘ, 

ʨʝʢʘ ʗʭʩʫ ʚ ʨʘʡʦʥʝ ʂʫʣʷʙ ʠ ɺʦʩʝʲ ʚ ʚʝʩʥʦʡ ʠ ʣʝʪʦʤ 2010ʛʦʜʘ, ʨʝʢʘ ɹʘʨʪʘʥʛ ʚ ʨʘʡʦʥʝ 

ʈʫʰʘʥ ʠ ʨʝʢʘ ʇʷʥʜʞ ʠ ʝʝ ʧʨʠʪʦʢʠ ʚ ʨʘʡʦʥʘʭ ʐʫʛʥʘʥ, ʀʰʢʘʰʠʤ, ɺʘʥʯ ʠ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ 

ɻɹɸʆ ʣʝʪʦʤ 2015 ʛʦʜʘ, ʨʝʢ ʀʣʷʢ ʚ ʨʘʡʦʥʝ ʈʫʜʘʢʠ ʠ ɿʘʨʘʬʰʘʥ ʚ ʨʘʡʦʥʘʭ ʇʝʥʜʞʠʢʝʥʪ ʠ 

ɸʡʥʠ ʚʝʩʥʦʡ 2016 ʛʦʜʘ ʠ ʜʨ. 

ʂ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʜʦʧʦʜʘʯʠ, ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, 

ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ, ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʦʪʥʦʩʷʪʩʷ ʪʘʢʠʝ ʢʨʫʧʥʳʝ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʢʘʢ ʧʣʦʪʠʥʳ ʚʦʜʦʭʨʘʥʠʣʠʱ, ʢʨʫʧʥʳʝ ʜʶʢʝʨʳ ʠ ʘʢʚʝʜʫʢʠ, 

ʙʝʨʝʛʦʟʘʱʠʪʥʳʝ ʜʘʤʙʳ ʠ ʩʝʣʝʩʙʨʦʩʳ, ʥʘʩʦʩʥʳʝ ʩʪʘʥʮʠʠ ʠ ʠʨʨʠʛʘʮʠʦʥʥʳʝ ʪʦʥʥʝʣʠ, 

ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʢʘʥʘʣʳ ʥʘ ʧʨʦʩʘʜʦʯʥʳʭ ʛʨʫʥʪʘʭ ʠ ʥʘ ʢʦʩʦʛʦʨʘʭ, ʙʝʩʧʣʦʪʠʥʥʳʝ ʚʦʜʦʟʘʙʦʨʳ 

ʠ ʜʨʫʛʠʝ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪʳ ʪʘʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʙʷʟʘʥʥʦʩʪʴʶ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʨʘʙʦʪʥʠʢʦʚ ʪʝʭ ʤʠʥʠʩʪʝʨʩʪʚ ʠ ʚʝʜʦʤʩʪʚ ʥʘ 

ʙʘʣʘʥʩʝ ʢʦʪʦʨʳʭ ʦʥʠ ʥʘʭʦʜʷʪʩʷ. 

ɿʘʢʦʥ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʙʳʣʦ 

ʧʨʠʥʷʪʦ 29 ʜʝʢʘʙʨʷ 2010, ˉ666. 

ɺ ʮʝʣʷʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ ɿʘʢʦʥʘ ʥʘ ʦʩʥʦʚʝ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥ ʦʪ 01 ʘʚʛʫʩʪʘ 2014 ʛʦʜʘ, ˉ511 ʙʳʣʦ ʩʦʟʜʘʥʦ ʉʣʫʞʙʘ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ 

ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. 
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ʉʣʫʞʙʘ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʦʨʛʘʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʚ ʩʬʝʨʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʉʣʫʞʙʘ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ, ʚʳʷʚʣʝʥʠʝ ʠ ʧʨʝʩʝʯʝʥʠʝ ʥʘʨʫʰʝʥʠʡ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʵʢʩʧʣʫʘʪʘʮʠʠ, ʢʘʧʠʪʘʣʴʥʦʤʫ ʨʝʤʦʥʪʫ, ʢʦʥʩʝʨʚʘʮʠʠ ʠ ʣʠʢʚʠʜʘʮʠʠ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʚʝʨʦʢ, ʤʦʥʠʪʦʨʠʥʛ ʫʩʪʨʘʥʝʥʠʝ 

ʧʦʩʣʝʜʩʪʚʠʡ ʚʳʷʚʣʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʘʥʘʣʠʟ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʠʩʧʦʣʥʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʠʩʧʦʣʥʝʥʠʝʤ ʦʙʷʟʘʪʝʣʴʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ.  

ɺ ʊʘʜʞʠʢʠʩʪʘʥʝ ʠʟ ʚʩʝʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ, ʥʘʠʙʦʣʝʝ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤʠ ʧʦ ʤʘʩʰʪʘʙʫ ʧʨʠʥʦʩʠʤʦʛʦ ʫʱʝʨʙʘ ʷʚʣʷʝʪʩʷ ʥʘʚʦʜʥʝʥʠʝ. ʇʨʦʠʩʭʦʜʠʪ 

ʵʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʚʳʧʘʜʝʥʠʝ ʦʙʠʣʴʥʳʭ ʦʩʘʜʦʢ ʚ ʧʨʝʜʛʦʨʥʦʡ ʠ ʛʦʨʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ʇʦʵʪʦʤʫ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʦʧʨʦʩʘ ʧʨʦʧʫʩʢʘ ʧʘʚʦʜʢʦʚʳʭ ʧʦʪʦʢʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʫʩʝʣ ʨʝʢ ʠ ʫʧʨʘʚʣʝʥʠʠ ʪʚʝʨʜʳʤ ʩʪʦʢʦʤ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʪʦʢʘ ʠ ʨʫʩʣʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʧʨʠʥʮʠʧʫ ʩʘʤʦʨʝʛʫʣʠʨʫʶʱʝʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ, ʢʦʪʦʨʳʡ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʥʝʰʥʠʭ ʧʨʠʯʠʥʥʳʭ ʬʘʢʪʦʨʦʚ (ʚʦʜʥʦʩʪʴʨʝʢʠ, ʥʘʥʦʩʘ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʫʩʣʦʚʠʷ-ʤʦʩʪʳ, ʜʘʤʙʳ, ʙʘʨʨʘʞʠ ʰʧʦʨʳ ʠ ʜʨ.), ʚʳʙʠʨʘʝʪ ʝʜʠʥʩʪʚʝʥʥʦ 

ʚʦʟʤʦʞʥʳʡ ʨʝʞʠʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʨʘʚʥʦʚʝʩʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʩʠʩʪʝʤʳ 

(ʫʩʪʦʡʯʠʚʦʩʪʴʶ). 

ɿʘ ʧʝʨʠʦʜ ʩ 1990 ʧʦ 2001 ʛʦʜʳ ʚ ʤʠʨʝ ʧʨʦʠʟʦʰʣʦ ʙʦʣʝʝ ʯʝʤ 2200 ʙʦʣʴʰʠʭ ʠ ʤʘʣʳʭ 

ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʜʦʡ. ʀʟ ʥʠʭ ʥʘʚʦʜʥʝʥʠʷ ʩʦʩʪʘʚʠʣʠ ʧʦʣʦʚʠʥʫ, 

ʚʩʧʳʰʢʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ, ʚʳʟʚʘʥʥʳʭ ʚʦʜʦʡ ï 28%, ʟʘʩʫʭʘ ï 11%. ʀʟ ʚʩʝʭ 

ʙʝʜʩʪʚʠʡ ʧʨʦʠʟʦʰʣʠ ʚ ɸʟʠʠ ï 35%, ʚ ɸʬʨʠʢʝ ï 29%, ʚ ɸʤʝʨʠʢʝ 20%, ʚ ɽʚʨʦʧʝ ï 13% ʠ ʚ 

ʆʢʝʘʥʠʠ ï 3%. 

ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʟʘ ʧʝʨʠʦʜ 1997-2014ʛʛ. ʢʦʣʠʯʝʩʪʚʦ ʩʪʠʭʠʡʥʳʭ 

ʙʝʜʩʪʚʠʡ ʚ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʩʦʢʨʘʱʝʥʠʶ, ʭʦʪʷ ʢʦʣʠʯʝʩʪʚʦ 

ʩʝʣʝʡ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʣʦʩʴ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʢʦʣʠʯʝʩʪʚʦ ʥʘʚʦʜʥʝʥʠʝ ʚ 1997 ʛʦʜʘ 

ʩʦʩʪʘʚʠʣʦ 88 ʨʘʟ ʠʣʠ 40,2% ʦʪ ʦʙʱʠʭ ʢʦʣʠʯʝʩʪʚʦ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ, ʪʦ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʚ 2013 ʛʦʜʫ ʩʦʩʪʘʚʠʣʦ 6 ʨʘʟ ʠʣʠ 7,2%. ɿʘ 1997-2014ʛʛ. ʧʦ ʭʘʨʘʢʪʝʨʫ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʣʠʯʝʩʪʚ ʥʘʚʦʜʥʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 185 ʨʘʟ ʠʣʠ 5,8% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʦ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʠ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɺʦʟʜʝʡʩʪʚʠʝ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʩʪʠʭʠʡʥʦʛʦ 

ʙʝʜʩʪʚʠʷ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʩʦʢʨʘʱʘʝʪ ʚʥʫʪʨʝʥʥʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ ʚ ʙʝʜʥʳʭ 

ʩʪʨʘʥʘʭ ʥʘ 10%. ʅʘʧʨʠʤʝʨ, ʟʘ ʩ 2000 - 2006ʛʦʜʳ ʥʘ ʨʝʢʝ ʇʷʥʜʞ ʠʟʨʘʩʭʦʜʦʚʘʥʦ ʩʨʝʜʩʪʚ ʥʘ 

ʩʫʤʤʫ 15,2 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ ʉʐɸ ʜʣʷ ʟʘʱʠʪʳ ʙʝʨʝʛʦʫʢʨʝʧʠʪʝʣʴʥʳʭ ʜʘʤʙ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠ ʫʯʠʪʳʚʘʷ ʚʳʰʝ ʠʟʣʦʞʝʥʥʳʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʦʩʥʦʚʥʳʝ ʫʩʣʦʚʠʷ, 

ʢʦʪʦʨʳʝ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʧʣʘʥʦʚʦʡ ʠ ʚʳʩʦʪʥʦʡ ʢʦʤʧʦʥʦʚʢʦʡ ʨʝʛʫʣʠʨʦʚʦʯʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʪʚʝʨʜʳʤ ʩʪʦʢʦʤ (ʥʘʩʦʩʘʤʠ): 

Å ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʯʘʩʪʢʘ ʨʝʢʠ ʠʛʨʘʶʪ ʛʣʘʚʥʫʶ ʨʦʣʴ ʧʨʠ 

ʚʳʙʦʨʝ ʧʣʘʥʦʚʳʭ ʬʦʨʤ ʨʫʩʣʘ ʠ ʝʛʦ ʩʞʘʪʠʷ ʩʦʦʨʫʞʝʥʠʷʤʠ (ʨʘʜʠʫʩ ʢʨʠʚʠʟʥʳ, ʰʠʨʠʥʘ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʫʩʣʘ ʠ ʜʨ.). ʕʪʠ ʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʨʘʩʭʦʜʳ ʚʦʜʳ, ʛʣʫʙʠʥʘ ʧʦʪʦʢʘ, 

ʢʨʫʧʥʦʩʪʴ ʥʘʥʦʩʦʚ, ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ) ʦʧʨʝʜʝʣʷʶʪ ʩʦʙʦʡ ʚʳʩʦʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʯʘʩʪʝʡ 

ʩʦʦʨʫʞʝʥʠʷ (ʟʘʛʣʫʙʣʝʥʠʝ ʦʩʥʦʚʘʥʠʷ, ʢʨʝʧʣʝʥʠʝ ʦʪʤʝʪʢʠ ʚʝʨʭʘ ʜʘʤʙ) ʧʦ ʨʝʛʫʣʠʨʫʝʤʦʤʫ 

ʫʯʘʩʪʢʫ ʨʫʩʣʘ; 

Å ʇʣʘʥʦʚʳʝ ʠ ʚʳʩʦʪʥʳʝ ʬʦʨʤʳ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʨʫʩʣʘ ʥʘ ʩʝʣʝʥʦʩʥʳʭ ʨʝʢʘʭ 

ʜʦʣʞʥʳ ʧʨʠʥʠʤʘʪʴʩʷ ʩ ʫʯʝʪʦʤ ʚʥʝʟʘʧʥʦʩʪʠ ʠ ʩʚʦʝʦʙʨʘʟʠʷ ʩʝʣʝʚʦʡ ʤʘʩʩʳ; 

Å ʂʘʯʝʩʪʚʦ ʤʝʩʪʥʳʭ ʛʨʫʥʪʦʚ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʬʦʨʤʳ ʨʝʛʫʣʠʨʦʚʦʯʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʠʭ ʢʦʤʧʦʥʦʚʢʫ. 

ʋʯʝʪ ʠ ʩʦʛʣʘʩʦʚʘʥʠʝ ʵʪʠʭ ʧʦʣʦʞʝʥʠʡ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʩʪʘʚʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ 

ʪʨʫʜʥʫʶ ʟʘʜʘʯʫ. ʇʦʵʪʦʤʫ ʚʦ ʠʟʙʝʞʘʥʠʝ ʦʰʠʙʦʢ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʜʦʣʞʥʳ 
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ʧʨʝʜʰʝʩʪʚʦʚʘʪʴ ʜʝʪʘʣʴʥʦʝ ʠʟʳʩʢʘʥʠʝ, ʧʦʩʪʘʥʦʚʢʘ ʩʧʝʮʠʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʨʝʞʠʤʦʤ 

ʨʝʢʠ ʠ ʜʝʬʦʨʤʘʮʠʡ ʨʫʩʣʘ, ʠʟʫʯʝʥʠʝ ʨʫʩʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʥʘʥʦʩʦʚ, ʦʧʨʝʜʝʣʝʥʠʡ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʧʦʪʦʢʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʘʩʭʦʜʘʭ, ʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʛʫʣʠʨʦʚʦʯʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʤʝʩʪʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

ʇʦʵʪʦʤʫ ʧʨʦʚʝʜʝʥʠʝ ʰʠʨʦʢʠʭ ʥʘʪʫʨʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʨʝʛʫʣʠʨʦʚʦʯʥʳʭ ʠ ʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʦʙʦʙʱʝʥʠʝ ʦʧʳʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʩʦʟʜʘʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʥʘʠʙʦʣʝʝ 

ʦʧʨʘʚʜʘʥʥʳʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʘʢʪʠʢʠ, ʨʝʰʝʥʠʡ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʨʫʩʣʦʚʳʧʨʷʤʠʪʝʣʴʥʳʭ, ʨʝʛʫʣʠʨʦʚʦʯʥʳʭ ʠ ʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʤʦʜʝʣʷʭ (ʪʘʢʘʷ ʤʦʜʝʣʴʥʘʷ ʧʣʦʱʘʜʢʘ ʠʥʩʪʠʪʫʪʘ çʊʘʜʞʠʢʛʠʧʨʦʚʦʜʭʦʟè 

ʜʦ 1990 ʛʦʜʘ ʥʘ ɼʫʰʘʥʙʠʥʩʢʦʡ ʚʝʪʢʝ ʩʫʱʝʩʪʚʦʚʘʣʘ) ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʠʪʴ ʠʭ 

ʥʘʜʝʞʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʤʘʢʩʠʤʘʣʴʥʦʤ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʨʦʜʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ, ʩʪʦʠʤʦʩʪʥʳʭ ʠ ʜʨ. 

ɺ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ, ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʙʝʨʝʛʦʟʘʱʠʪʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ, ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʤʝʶʪ ʩʧʣʦʰʥʳʝ (ʤʘʩʩʠʚʥʳʝ) ʧʨʦʜʦʣʴʥʳʝ ʜʘʤʙʳ ʠ ʰʧʦʨʳ ʠʟ ʤʝʩʪʥʳʭ 

ʛʨʫʥʪʦʚ, ʦʙʣʠʮʦʚʘʥʥʳʝ ʧʦ ʥʘʧʦʨʥʦʤʫ ʦʪʢʦʩʫ ʙʝʪʦʥʥʳʤʠ ʠʣʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʤʠ ʧʣʠʪʘʤʠ, 

ʤʦʥʦʣʠʪʥʳʤ ʙʝʪʦʥʦʤ ʠʣʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʤ, ʥʝʙʨʦʩʢʦʡ ʠʟ ʢʨʫʧʥʦʛʦ ʢʘʤʥʷ, ʪʝʪʨʘʵʜʨʘʤʠ, 

ʛʘʙʠʦʥʥʳʤʠ ʷʱʠʢʘʤʠ ʠ ʜʨ., ʠʟ-ʟʘ ʧʦʯʪʠ ʧʦʣʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʘʙʦʪ. ʆʜʥʘʢʦ 

ʵʪʠ ʩʦʦʨʫʞʝʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʭ ʨʘʟʨʫʰʝʥʠʶ 

ʧʦʪʦʢʦʤ, ʷʚʣʷʶʪʩʷ ʩʦʦʨʫʞʝʥʠʷʤʠ ʧʘʩʩʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʧʝʨʝʯʥʳʭ 

ʰʧʦʨ, ʜʣʠʥʘ ʢʦʪʦʨʳʭ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ ʜʣʠʥʳ ʧʦʪʦʢʘ ʥʘ ʨʝʛʫʣʠʨʫʝʤʦʤ ʫʯʘʩʪʢʝ ʨʝʢʠ.  

ʂʨʦʤʝ ʪʦʛʦ, ʦʩʦʙʝʥʥʦ ʥʘ ʨʘʟʚʝʪʚʣʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʨʝʢ ʠ ʧʨʠ ʥʘʣʠʯʠʠ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʨʫʢʘʚʦʚ, ʧʨʠʤʝʥʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʦʜʦʣʴʥʳʭ ʜʘʤʙ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʦʧʝʨʝʯʥʳʤʠ 

ʰʧʦʨʘʤʠ (ʢʘʢ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ) ʚ ʢʘʯʝʩʪʚʝ ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

ʩʪʘʥʦʚʠʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʵʬʬʝʢʪʠʚʥʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʪʨʫʜʥʦʚʳʧʦʣʥʠʤʦʡ. ʇʦʵʪʦʤʫ 

ʥʘ ʪʘʢʠʭ ʫʯʘʩʪʢʘʭ ʨʝʢ ʦʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʨʫʩʣʦʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʜʥʦʫʛʣʫʙʠʪʝʣʴʥʳʝ ʠ ʨʫʩʣʦʚʳʧʨʷʤʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʟʜʘʥʠʝ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʨʫʩʣʘ ʩ ʦʪʤʝʪʢʘʤʠ ʛʦʨʠʟʦʥʪʘ ʚʦʜʳ ʥʠʞʝ ʦʪʤʝʪʦʢ ʧʦʡʤʝʥʥʳʭ 

ʟʝʤʝʣʴ ʠ ʨʘʟʤʝʨʘʤʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʥʘ ʧʨʦʧʫʩʢ ʨʫʩʣʦ 

ʬʦʨʤʠʨʫʶʱʝʛʦ ʨʘʩʭʦʜʘ 5+10% ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʠʙʦʣʴʰʝʛʦ ʵʬʬʝʢʪʘ ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʜʥʦʫʛʣʫʙʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, 

ʥʝʦʙʭʦʜʠʤʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʨʬʦʣʦʛʠʠ ʨʝʢʠ ʠ ʨʫʩʣʦʬʦʨʤʠʨʫʶʱʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʯʥʦʛʦ ʧʦʪʦʢʘ. ʕʪʦʛʦ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʧʦʜʙʦʨʝ ʪʨʘʩʩʳ 

ʬʘʨʚʘʪʝʨʘ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʨʦʢʦʚ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʪʦʜʠʢʠ 

ʜʥʦʫʛʣʫʙʣʝʥʠʷ ʨʫʩʣʦʚʦʤʫ ʨʝʞʠʤʫ ʨʝʢʠ. 

ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʩʝʣʝʚʳʭ ʠ ʧʘʚʦʜʢʦʚʳʭ ʷʚʣʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʥʘʜʝʞʥʳʝ 

ʤʝʪʦʜʳ ʠʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠ 

ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. 
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ʆɹɽʉʇɽʏɽʅʀɽ ɹɽɿʆʇɸʉʅʆʉʊʀ ʈɸɹʆʊ ʂʈʋʇʅʓʍ ɻʀɼʈʆʊɽʍʅʀʏɽʉʂʀʍ ʉʆʆʈʋɾɽʅʀʁ 

ʊɸɼɾʀʂʀʉʊɸʅɸ ʇʈʀ ʇʈʆʇʋʉʂɽ ʇɸɺʆɼʂʆɺʓʍ ʈɸʉʍʆɼʆɺ 
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ʤʘʪʝʨʠʘʣʴʥʳʝ ʫʱʝʨʙʳ ʭʦʟʷʡʩʪʚʫ ʠ ʵʢʦʥʦʤʠʢʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ 

ʥʘʚʦʜʥʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʥʘʜʝʞʥʳʝ ʤʝʪʦʜʳ ʠʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʤʧʣʝʢʩʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʠʭʠʷ, ʙʝʜʩʪʚʠʝ, ʥʘʚʦʜʥʝʥʠʝ, ʫʱʝʨʙʳ, ʩʝʣʴ, ʚʦʜʘ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ, ʭʦʟʷʡʩʪʚʦ, 
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PROVISION OF SAFE OPERATION OF LARGE HYDRAULIC STRUCTURES OF TAJIKISTAN TO 

PASS FLOOD DISCHARGES 

Natural disasters, including floods annually cause measurable and significant material damage to the 

economy of the Republic of Tajikistan. To protect against catastrophic floods there is a need to develop reliable 

methods of forecasting and implementation of a comprehensive risk reduction and prevention program. 

Key words: disaster, flood, damages, water, prevention, management, economy, program, forecasting, 

construction, reduction, safety. 
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ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʠ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. ʊʝʣʝʬʦʥ: 918-29-75-44; E-

mail: gulsharifov@mail.ru  
ɸ.ɸ. ʄʫʨʦʜʦʚ - ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʛʝʦʣʦʛʠʠ ʠ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʊʘʜʞʠʢʩʢʠʡ 

ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. ʊʝʣʝʬʦʥ: 935-19-09-68 

ɸ.ɸ. ʂʘʨʠʤʦʚ ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʠ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʊʘʜʞʠʢʩʢʠʡ 

ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. ʊʝʣʝʬʦʥ: 93-829-38-62. E-mail: alikhon@bk.ru  

ʄ.ʉ. ʍʦʣʠʢʦʚ - ʛʣʘʚʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʋʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʄʠʥʠʩʪʝʨʩʪʚʦ ʵʥʝʨʛʝʪʠʢʠ ʠ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. ʊʝʣʝʬʦʥ: 907-70-94-07. E-mail: muslihiddin.holi@mail.ru  

 

 

ʀʅɾɽʅɽʈʅɸʗ ɻɽʆʅʆʄʀʗ ɻʀɼʈʀɼʅʆʁ ɿɽʄʃʀ ʀ ʂʈʋɻʆɺʆʈʆʊ 

ʇʆʃʀɻʈʋʅʊʆɺ ɺ ʇʃɸʅɽʊʆɻɽʅɽɿɽ ʉʆʃʅɽʏʅʆʁ ʉʀʉʊɽʄʓ 

 

ʐ.ʕ. ʋʩʫʧʘʝʚ 

ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɿʝʤʣʠ, ʛ. ɹʠʰʢʝʢ, 

ʂʳʨʛʳʟʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ  

 

ʅʘʫʢʠ ʦ ɿʝʤʣʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʳ ʥʘ ʪʳʩʷʯʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʠʜʫʪ ʧʦʧʳʪʢʠ ʠʭ ʠʥʪʝʛʨʘʮʠʠ: 1. ʧʘʥʛʝʦʣʦʛʝʡ; 2. ʛʝʦʛʥʦʟʠʝʡ; 3. 

ʟʝʤʣʝʚʝʜʝʥʠʝʤ, 4. ʤʝʪʘʛʝʦʣʦʛʠʝʡ; 5. ʛʝʦʥʦʤʠʝʡ; 6. ʆʙʱʝʡ ʪʝʦʨʠʝʡ ɿʝʤʣʠ (ʆʊɿ). ɸʚʪʦʨʦʤ ʩ 

1986ʛ. ʧʨʝʜʣʦʞʝʥʦ ʦʙʦʙʱʝʥʠʝ ʟʥʘʥʠʡ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʥʦʤʠʝʡ (ʀɻʅ), ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʦʛʦ 

ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʥʘʫʢ ʦ ɻʝʦʠʜʝ ʠ ʧʣʘʥʝʪʦʛʝʥʝʟʝ, ʧʨʠʟʚʘʥʥʦʡ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʦʝ ʠ 

ʙʝʟʦʧʘʩʥʦʝ ʥʦʦʩʬʝʨʥʦʝ ʩʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʯʝʣʦʚʝʯʝʩʪʚʘ ʩ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʠ 

ʢʦʩʤʠʯʝʩʢʦʡ ʩʨʝʜʦʡ. ʀɻʅ ʙʘʟʠʨʫʝʪʩʷ ʥʘ çʂʘʪʘʩʪʨʦʬʦʚʝʜʝʥʠʠ-ʂʉɺè, ʘ ʪʘʢʞʝ 

ʜʦʩʪʠʞʝʥʠʷʭ: ʘ. ʛʝʦʥʦʤʠʠ (ʦʙʦʙʱʝʥʥʳʭ: ʛʝʦʜʠʥʘʤʠʢʠ, ʛʝʦʭʠʤʠʠ ʠ ʛʝʦʬʠʟʠʢʠ); ʙ. 

ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ, ʛʝʦʛʠʜʨʦʣʦʛʠʠ, ʛʝʦʢʨʠʦʣʦʛʠʠ ʠ ʧʝʜʦʣʦʛʠʠ; ʚ. ʛʝʦʜʝʟʠʠ, ʛʝʦʛʨʘʬʠʠ ʠ 

ʛʝʦʤʦʨʬʦʣʦʛʠʠ; ʛ. ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ, ʛʝʦʵʢʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ; ʜ. ʢʣʠʤʘʪʦʣʦʛʠʠ, 

ʛʠʜʨʦʣʦʛʠʠ, ʦʢʝʘʥʦʣʦʛʠʠ ʠ ʛʣʷʮʠʦʣʦʛʠʠ; ʝ). ʘʥʪʨʦʧʦʛʝʥʠʠ, ʫʨʙʘʥʠʟʘʮʠʷʣʦʛʠʠ, 

ʪʝʭʥʦʩʬʝʨʦʣʦʛʠʠ; ʠ). ʛʝʦʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ ʩʦʦʨʫʞʝʥʠʡ, ʛʝʦʵʢʦʥʦʤʠʢʠ; ʞ). 
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ʜʝʤʦʛʨʘʬʠʠ, ʩʦʮʠʦʣʦʛʠʠ ʠ ʙʠʦʩʬʝʨʦʣʦʛʠʠ; ʟ. ʢʦʩʤʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ ʠ ʧʣʘʥʝʪʦʣʦʛʠʠ; ʢ). 

ʛʝʦʧʦʣʠʪʦʣʦʛʠʠ, ʥʘʫʢʦʤʝʪʨʠʠ ʠ ʥʦʦʩʬʝʨʦʣʦʛʠʠ [1-20]. 

ɻʣʘʚʥʝʡʰʠʤ ʭʠʤʠʯʝʩʢʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚʦʜʳ ʷʚʣʷʝʪʩʷ ʚʦʜʦʨʦʜ. ɺʦʜʦʨʦʜ ʠ ʛʝʣʠʡ 

ʩʦʩʪʘʚʣʷʶʪ ʚʠʜʠʤʫʶ ʯʘʩʪʴ ɺʩʝʣʝʥʥʦʡ ʠ ʦʙʨʘʟʫʶʪ ʟʚʝʟʜʳ. ʉʦʣʥʝʯʥʦʝ ʠʟʣʫʯʝʥʠʝ 

ʦʧʨʝʜʝʣʷʝʪ ʢʣʠʤʘʪ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʞʠʟʥʴ ʥʘ ɿʝʤʣʝ ʩʚʝʪ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʡ 

ʬʦʪʦʩʠʥʪʝʟʘ. ɺ ʮʝʥʪʨʝ ʉʦʣʥʮʘ ʪʝʨʤʦʷʜʝʨʥʳʝ ʨʝʘʢʮʠʠ ʧʨʠ ʊ=15 ʤʣʥ. ʛʨʘʜ ʧʨʝʚʨʘʱʘʶʪ ʛʘʟ 

ʠʟ ʚʦʜʦʨʦʜʘ ʠ ʛʝʣʠʷ ʩʞʠʤʘʷ ʠʭ ʜʦ ʧʣʦʪʥʦʩʪʠ ʙʦʣʴʰʝʡ ʯʝʤ ʫ ʞʝʣʝʟʘ. ʉʦʣʥʮʝ ʩʦʩʪʦʠʪ ʧʦ 

ʤʘʩʩʝ 73% (92% ʦʪ ʦʙʲʸʤʘ) ʠʟ ʚʦʜʦʨʦʜʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 25% (7%) ʠʟ ʛʝʣʠʷ, ʠ 2% ʧʦ 

ʤʘʩʩʝ (1% ʧʦ ʦʙʲʝʤʫ) ʦʩʪʘʣʴʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ (ʞʝʣʝʟʘ, 

ʥʠʢʝʣʷ, ʢʠʩʣʦʨʦʜʘ, ʘʟʦʪʘ, ʢʨʝʤʥʠʷ, ʩʝʨʳ, ʤʘʛʥʠʷ, ʫʛʣʝʨʦʜʘ, ʥʝʦʥʘ, ʢʘʣʴʮʠʷ ʠ ʭʨʦʤʘ. ʊ.ʝ. ʅ 

ʠ ʆ, ʢʘʢ ʢʦʤʧʦʥʝʥʪʳ ʚʦʜʳ, ʠʟʥʘʯʘʣʴʥʳ ʚ ʩʦʩʪʘʚʝ ʉʦʣʥʮʘ ʠ ʝʝ ʥʝʙʝʩʥʳʭ ʪʝʣʘʭ. ʉʦʣʥʮʝ 

ʩʦʩʪʘʚʣʷʝʪ 99,86% ʦʪ ʩʫʤʤʘʨʥʦʡ ʤʘʩʩʳ ʥʝʙʝʩʥʳʭ ʪʝʣ ʚʩʝʡ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ [20]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 107 ʟʚʝʟʜʥʳʭ ʩʠʩʪʝʤʘʭ ɻʘʣʘʢʪʠʢ ʦʪʢʨʳʪʦ 122 ʚʥʝ ʩʦʣʥʝʯʥʳʭ 

ʧʣʘʥʝʪ, ʛʜʝ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʧʨʦʮʝʩʩʳ ʫʜʘʨʥʳʭ ʩʪʦʣʢʥʦʚʝʥʠʡ ʠ ʦʙʲʝʜʠʥʝʥʠʷ ʤʘʩʩ ʟʚʝʟʜ 

ʤʝʞʜʫ ʩʦʙʦʡ. ʅʘʰʝ ʉʚʝʪʠʣʦ (ʟʚʝʟʜʘ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ) ʧʦ ʜʘʥʥʳʤ ɸʯʢʘʩʦʚʘ ʇ.ɺ. (2006 ʛ.) 

ʨʘʥʝʝ 4 ʨʘʟʘ ʫʜʘʨʥʳʤ ʩʧʦʩʦʙʦʤ ʩʪʘʣʢʠʚʘʣʘʩʴ ʩ ʧʦʜʦʙʥʳʤʠ ʟʚʝʟʜʘʤʠ. ʇʦʩʣʝ ʚʟʨʳʚʘ ʚ 

ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʝʙʝʩʥʳʝ ʪʝʣʘ ʥʘ ʦʨʙʠʪʘʭ ʚʦʢʨʫʛ ʥʦʚʦʛʦ ʉʦʣʥʮʘ. ɺ ʢʘʞʜʦʝ 

ʠʟ ʩʪʦʣʢʥʦʚʝʥʠʡ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ, 

ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʠʣʠʩʴ ʚ ʩʦʩʪʘʚʝ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʭʦʥʜʨʠʪʦʚ, ʧʦʢʘʟʳʚʘʶʱʠʭ ʥʘ ʛʝʣʠʦ-

ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʨʘʩʪ ʟʚʝʟʜʥʳʭ ʢʘʪʘʩʪʨʦʬ. ɼʦ ʧʝʨʚʦʛʦ ʫʜʘʨʥʦʛʦ ʚʟʨʳʚʥʦʛʦ 

ʩʪʦʣʢʥʦʚʝʥʠʷ ʙʦʣʝʝ 10 ʤʣʨʜ. ʣʝʪ ʥʘʰʝ ʉʦʣʥʮʝ ʙʳʣʦ ʢʨʘʩʥʳʤ ʢʘʨʣʠʢʦʤ. ʇʦʩʣʝ 2-ʛʦ 

ʩʪʦʣʢʥʦʚʝʥʠʷ ʜʦ 9,5 ʤʣʨʜ. ʣʝʪ ʥʘʰʝ ʉʚʝʪʠʣʦ ʧʨʝʚʨʘʪʠʣʦʩʴ ʚ ʙʝʣʳʡ ʢʘʨʣʠʢ. ʉʦʣʥʮʝ ʚ 

ʪʝʯʝʥʠʝ ʦʪ 9,5 ʜʦ 6.5 ʤʣʨʜ. ʣʝʪ ʙʳʣʦ ʟʚʝʟʜʦʡ ʛʣʘʚʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʠʤʝʣʘ ʛʦʨʘʟʜʦ 

ʤʝʥʴʰʫʶ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʤʘʩʩʫ. ʇʦʩʣʝ 3-ʝʛʦ ʩʪʦʣʢʥʦʚʝʥʠʷ 6,5 ʤʣʨʜ. ʣʝʪ ʥʘʟʘʜ 

ʥʘʰʝ ʉʦʣʥʮʝ ʧʨʝʚʨʘʪʠʣʦʩʴ ʚ ʥʝʡʪʨʦʥʥʫʶ ʟʚʝʟʜʫ ʧʫʣʴʩʘʨ. ʇʦʩʣʝʜʥʝʝ 4-ʦʝ ʫʜʘʨʥʦʝ 

ʚʟʨʳʚʥʦʝ ʩʪʦʣʢʥʦʚʝʥʠʝ ʉʦʣʥʮʘ ʩ ʧʦʜʦʙʥʦʡ ʟʚʝʟʜʦʡ ʧʨʦʠʟʦʰʣʦ 4.6 ʤʣʨʜ. ʣʝʪ ʥʘʟʘʜ, 

ʧʦʵʪʦʤʫ ʙʦʣʴʰʠʥʩʪʚʘ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠʤʝʝʪ ʜʘʥʥʳʡ ʚʦʟʨʘʩʪ. 

ʇʦʩʣʝ ʫʜʘʨʥʦʛʦ ʩʪʦʣʢʥʦʚʝʥʠʷ ʚʟʨʳʚʦʤ ʠʟ ʦʩʪʳʚʰʝʛʦ ʠ ʦʪ ʩʝʧʘʨʠʨʦʚʘʥʥʦʛʦ ʩʦʣʥʝʯʥʳʤ 

ʚʝʪʨʦʤ ʚʝʱʝʩʪʚʘ ʦʙʨʘʟʦʚʘʣʠʩʴ ʤʝʪʝʦʨʠʪʳ, ʘʩʪʝʨʦʠʜʳ ʠ ʧʣʘʥʝʪʳ ʟʝʤʥʦʡ ʛʨʫʧʧʳ [13, 14, 

16]. 

ʉʦʣʥʮʝ ʦʪ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩ ʟʚʝʟʜʘʤʠ ʠ ʫʜʘʨʥʦʛʦ ʩʪʦʣʢʥʦʚʝʥʠʷ ʤʝʞʜʫ ʩʦʙʦʡ ʥʝʙʝʩʥʳʭ 

ʪʝʣ ʩʬʦʨʤʠʨʦʚʘʣʘ 4 ʧʦʷʩʘ ʠ ʩʬʝʨ ʤʘʩʩʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʘʩʪʝʨʦʠʜʦʚ: ʘ. ʧʦʷʩ ʘʩʪʝʨʦʠʜʦʚ 

(ʤʝʞʜʫ ʦʨʙʠʪʦʡ ʄʘʨʩʘ ʠ ʖʧʠʪʝʨʘ); ʙ. 2 ʛʨʫʧʧʳ ʨʦʷ ʘʩʪʝʨʦʠʜʦʚ ʥʘ ʦʨʙʠʪʝ ʖʧʠʪʝʨʘ ʚ. 

ʧʦʷʩʘ ʂʦʡʧʝʨʘ (ʥʘ ʦʨʙʠʪʝ ʦʪ ʅʝʧʪʫʥʘ, ʜʦ ʇʣʫʪʦʥʘ ʠ ʛʨʘʥʠʮ ʂʦʡʧʝʨʘ); ʚ). ʦʙʣʘʢʘ ʆʦʨʪʘ 

(ʨʠʩ. 1) [20]. 

ʇʦʷʩ ʂʦʡʧʝʨʘ ʧʦ ʥʘʣʠʯʠʶ ʘʩʪʝʨʦʠʜʦʚ ʤʝʞʜʫ ʦʨʙʠʪʘʤʠ ʄʘʨʩʘ ʠ ʖʧʠʪʝʨʘ, ʚ 20 ʨʘʟ 

ʰʠʨʝ ʠ ʧʨʠʤʝʨʥʦ ʚ 100-150 ʨʘʟ ʤʘʩʩʠʚʥʝʝ, ʟʜʝʩʴ ʥʘʡʜʝʥʳ 100 000 ʦʙʲʝʢʪʦʚ ʜʠʘʤʝʪʨʘʤʠ 

100-ʪʥʠ ʢʤ. ʠ ʤʣʨʜ. ʦʙʲʝʢʪʦʚ ʨʘʟʤʝʨʘʤʠ ʙʦʣʴʰʝ 1ʢʤ. ʅʝʙʝʩʥʳʝ ʪʝʣʘ ʍʘʫʤʝʷ ʠ ʄʘʢʝʤʘʢʝ 

ʠʟ ʧʦʷʩʘ ʂʦʡʧʝʨʘ ʠʤʝʶʪ ʜʠʘʤʝʪʨ 1500 ʢʤ. ʅʘ 26 ʤʘʷ 2008 ʛ. ʚ ʜʘʥʥʦʤ ʧʦʷʩʝ ʦʙʥʘʨʫʞʝʥʳ 

1077 ʥʝʙʝʩʥʳʭ ʪʝʣ ʜʠʘʤʝʪʨʦʤ ʜʦ 10-20 ʢʤ. ʩ ʦʨʙʠʪʘʣʴʥʳʤ ʧʝʨʠʦʜ ʦʙʨʘʱʝʥʠʷ ʚʦʢʨʫʛ 

ʉʦʣʥʮʘ ʦʪ 100 ʜʦ 500 ʣʝʪ. 

https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%8F%D1%81_%D0%9A%D0%BE%D0%B9%D0%BF%D0%B5%D1%80%D0%B0
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ʈʠʩ. 1. ʉʪʨʦʝʥʠʝ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ: ɸ. ɺʥʝʰʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʣʘʢʘ ʆʦʨʪʘ ʝʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʛʨʘʥʠʮʘ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʫʜʘʣʝʥʘ ʦʪ ʉʦʣʥʮʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʦʢʦʣʦ 4-ʭ ʩʚʝʪʦʚʳʭ ʣʝʪ. ɹ. ʌʦʨʤʘ ʧʦʷʩʘ ʂʦʡʧʝʨʘ 

ʧʦʭʦʞʘ ʥʘ ʪʦʨʦʠʜ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʉʦʣʥʮʘ 

 

ʅʝʙʝʩʥʳʝ ʪʝʣʘ ʍʘʫʤʝʷ ʠ ʄʘʢʝʤʘʢʝʠʟ ʧʦʷʩʘ ʂʦʡʧʝʨʘ ʠʤʝʶʪ ʜʠʘʤʝʪʨ1500 ʢʤ. ʅʘ 26 

ʤʘʷ 2008 ʛ. ʚ ʜʘʥʥʦʤ ʧʦʷʩʝ ʦʙʥʘʨʫʞʝʥʳ 1077 ʥʝʙʝʩʥʳʭ ʪʝʣ ʜʠʘʤʝʪʨʦʤ ʜʦ 10-20 ʢʤ. ʩ 

ʦʨʙʠʪʘʣʴʥʳʤ ʧʝʨʠʦʜ ʦʙʨʘʱʝʥʠʷ ʚʦʢʨʫʛ ʉʦʣʥʮʘ ʦʪ 100 ʜʦ 500 ʣʝʪ. ɸʩʪʝʨʦʠʜʳ ʜʝʣʷʪʩʷ ʥʘ 

ʪʨʠ ʢʣʘʩʩʘ ð C-ʪʠʧʘ (ʫʛʣʝʨʦʜʠʩʪʳʝ), S-ʪʠʧʘ (ʢʨʝʤʥʠʩʪʳʝ) ʠ M-ʪʠʧʘ (ʤʝʪʘʣʣʠʯʝʩʢʠʝ). 

ɸʩʪʝʨʦʠʜʳ C-ʪʠʧʘ ʩʦʜʝʨʞʘʪ ʤʥʦʛʦ ʫʛʣʝʨʦʜʘ, ʠʤʝʶʪ ʪʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 75% ʘʩʪʝʨʦʠʜʦʚ 

ʧʨʠʥʘʜʣʝʞʘʪ ʵʪʦʤʫ ʪʠʧʫ. ɸʩʪʝʨʦʠʜʳ S-ʪʠʧʘ ʩʦʩʪʦʷʪ ʠʟ ʩʤʝʩʠ ʞʝʣʝʟʦʥʠʢʝʣʝʚʦʡ ʨʫʜʳ ʠ 

ʩʠʣʠʢʘʪʦʚ ʠ ʦʯʝʥʴ ʷʨʢʠʝ ʠʭ 17%, 8% ʘʩʪʝʨʦʠʜʳ M-ʪʠʧʘ ʩʦʩʪʦʷʪ ʠʟ ʞʝʣʝʟʘ ʠ ʥʠʢʝʣʷ. 

ʅʝʙʝʩʥʳʝ ʪʝʣʘ ʎʝʮʝʨʘ, ʇʘʣʣʘʜʘ ʠ ɺʝʩʪʘ ʠʤʝʶʪ ʜʠʘʤʝʪʨʳ: 1025, 608 ʠ 538 ʢʤ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʦ 30 ʠʤʝʶʪ ʨʘʟʤʝʨʳ ʙʦʣʝʝ 200 ʢʤ, ʙʦʣʴʰʠʥʩʪʚʦ ʥʝ ʙʦʣʝʝ 1 ʢʤ., ʘ ʩ 

ʧʦʧʝʨʝʯʥʠʢʦʤ ʜʦ 100 ʤ. ʦʢʦʣʦ 300 ʪʳʩ. ʘʩʪʝʨʦʠʜʦʚ. ʄʝʞʜʫ ʖʧʠʪʝʨʦʤ ʠ ʄʘʨʩʦʤ 

ʩʫʱʝʩʪʚʦʚʘʣʘ ʥʝʙʦʣʴʰʘʷ ʢʘʤʝʥʠʩʪʘʷ ʧʣʘʥʝʪʘ ʌʘʵʪʦʥ, ʢʦʪʦʨʘʷ ʨʘʟʨʫʰʝʥʘ ʩʪʦʣʢʥʦʚʝʥʠʝʤ ʩ 

ʜʨʫʛʠʤ ʢʦʩʤʠʯʝʩʢʠʤ ʪʝʣʦʤ (ʨʠʩ. 2). ʇʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʝ ʜʣʷ ʫʜʘʨʥʦʛʦ ʩʪʦʣʢʥʦʚʝʥʠʷ 

ʘʩʪʝʨʦʠʜʳ ʊʨʦʷʥʳ ʦʙʠʪʘʶʪ ʥʘ ʦʨʙʠʪʝ ʙʦʣʴʰʠʭ ʧʣʘʥʝʪ ʠ ʧʦʢʘ ʥʝʪ ʨʝʟʦʥʘʥʩʥʳʭ 

ʚʦʟʤʫʱʝʥʠʡ ʥʝ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʥʠʤʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʪʦʣʴʢʦ ʥʘ 2 

ʩʧʝʮʠʘʣʴʥʳʭ ʪʦʯʢʘʭ ʃʘʛʨʘʥʞʘ L4 ʠ L5 ʦʨʙʠʪ, ʛʜʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʨʠʪʷʞʝʥʠʝ ʦʪ ʉʦʣʥʮʘ 

ʠ ʧʣʘʥʝʪʳ ʩʙʘʣʘʥʩʠʨʦʚʘʥʦ. ʉʫʱʝʩʪʚʫʶʪ ʪʨʦʷʥʳ ʖʧʠʪʝʨʘ, ʄʘʨʩʘ ʠ ʅʝʧʪʫʥʘ, ʘ ʚ 2011 ʛʦʜʫ 

ʅɸʉɸ ʦʙʥʘʨʫʞʠʣʦ ʠ ʪʨʦʷʥ ɿʝʤʣʠ. 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 19 ʠʶʥʷ 2013 ʛ ʠʟʚʝʩʪʥʦ ʦʢʦʣʦ-ʟʝʤʥʳʭ 10003 ʘʩʪʝʨʦʠʜʦʚ, 861 ʠʟ 

ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʜʠʘʤʝʪʨ ʙʦʣʝʝ 1 ʢʤ, ʘ 1409 ʦʪʥʝʩʝʥʳ ʢ. ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʤʠ ʜʣʷ ʥʘʰʝʡ 

ʧʣʘʥʝʪʳ [20]. 

ʂ ʩʣʝʜʫ ʫʜʘʨʥʦʛʦ ʩʪʦʣʢʥʦʚʝʥʠʷ ʥʝʙʝʩʥʳʭ ʪʝʣ ʦʪʥʦʩʠʪʩʷ ɸʨʠʟʦʥʩʢʠʡ ʢʨʘʪʝʨ ʩ 

ʯʘʰʝʦʙʨʘʟʥʳʤ ʫʛʣʫʙʣʝʥʠʝʤ ʛʣʫʙʠʥʦʡ ʦʢʦʣʦ 180 ʤʝʪʨʦʚ ʠ ʜʠʘʤʝʪʨʦʤ 1200 ʢʤ., ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʛʠʛʘʥʪʩʢʠʤ ʮʫʥʘʤʠ ʠ ʢʦʣʣʘʧʘʩʘʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ɿʝʤʣʝ. ʅʘ ɿʝʤʣʝ 

ʠʤʝʶʪʩʷ ʜʝʩʷʪʢʠ ʜʨʫʛʠʭ ʢʨʘʪʝʨʦʚ ʦʪ ʧʘʜʝʥʠʷ ʥʝʙʝʩʥʳʭ ʪʝʣ ʩʣʝʜʳ ʢʦʪʦʨʳʭ ʙʳʩʪʨʦ 

ʨʘʟʨʫʰʘʝʪ ʵʨʦʟʠʷ. 

http://3.bp.blogspot.com/-9aC5Le_YClY/T0oMwT_7xTI/AAAAAAAAA7M/Y6U7hfgaavc/s1600/Kuiper_belt.gif
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ʈʠʩ. 2. ʇʦʷʩ ʘʩʪʝʨʦʠʜʦʚ: ɸ. ʤʝʞʜʫ ʦʨʙʠʪʘʤʠ ʄʘʨʩʘ ʠ ʖʧʠʪʝʨʘ; ɹ. ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʃʫʥʳ ʠ 10 

ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʧʝʨʚʳʭ ʘʩʪʝʨʦʠʜʦʚ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʨʷʜʢʝ ʠʭ ʦʪʢʨʳʪʠʷ 

 

ɻʠʙʝʣʴ ʜʠʥʦʟʘʚʨʦʚ ʥʘ ɿʝʤʣʝ ʩʚʷʟʳʚʘʶʪ ʩ ʧʘʜʝʥʠʝʤ ʘʩʪʝʨʦʠʜʘ 15 ʢʤ ʚ ʜʠʘʤʝʪʨʝ. 

ʇʳʣʴ, ʦʪ ʫʜʘʨʥʦʛʦ ʩʪʦʣʢʥʦʚʝʥʠʷ ʧʦʜʥʷʪʘʷ ʚ ʘʪʤʦʩʬʝʨʫ ʟʘʩʣʦʥʷʝʪ ʩʦʣʥʝʯʥʳʝ ʣʫʯʠ, ʯʪʦ 

ʚʳʟʳʚʘʝʪ ʧʦʭʦʣʦʜʘʥʠʝ ʢʣʠʤʘʪʘ ʷʜʝʨʥʦʡ ʟʠʤʦʡ, ʢʦʪʦʨʘʷ ʫʥʠʯʪʦʞʘʝʪ ʚʩʝ ʞʠʚʦʝ (ʨʠʩ.3). ɺ 

1994 ʛʦʜʫ ʘʩʪʝʨʦʠʜ ʫʧʘʣ ʥʘ ʧʣʘʥʝʪʫ ʖʧʠʪʝʨ, ʦʩʪʘʚʠʚ ʦʛʨʦʤʥʳʡ ʢʨʘʪʝʨ ʨʘʟʤʝʨʦʤ ʩ ɿʝʤʣʶ. 

ʅʘʰʘ ʧʣʘʥʝʪʘ ʧʦʜʚʝʨʞʝʥʘ ʧʘʜʝʥʠʶ ʥʝʙʝʩʥʳʭ ʪʝʣ [16, 20]. 

 

  
ʈʠʩ.3. ɸ. ʂʦʣʠʯʝʩʪʚʦ ʥʝʙʦʣʴʰʠʭ ʘʩʪʝʨʦʠʜʦʚ ʩʛʦʨʝʚʰʠʭ ʚ ʘʪʤʦʩʬʝʨʝ ɿʝʤʣʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ. ɹ. 

ɸʨʠʟʦʥʩʢʠʡ ʢʨʘʪʝʨ - ʦʜʠʥ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʩʣʝʜʦʚ ʦʪ ʩʪʦʣʢʥʦʚʝʥʠʷ ɿʝʤʣʠ ʩ ʥʝʙʝʩʥʳʤ ʪʝʣʦʤ 

 

ɺ ʀɻʅ ʤʝʪʦʜʦʣʦʛʠʠ ʥʘʨʷʜʫ ʩ ʚʳʰʝ ʦʧʠʩʘʥʥʳʤʠ ʫʜʘʨʥʳʤʠ ʩʪʦʣʢʥʦʚʝʥʠʷʤʠ 

ʥʝʙʝʩʥʳʭ ʪʝʣ ʠʤʝʶʪʩʷ ʩʦʙʩʪʚʝʥʥʳʝ ʤʦʜʝʣʠ ʜʠʥʘʤʠʢʠ ʚ ʩʪʨʦʝʥʠʠ ʧʣʘʥʝʪ ʠ ɿʝʤʣʠ, 12-

ʤʝʨʥʳʝ ʰʢʘʣʳ ʠ ʢʘʨʪʳ ʪʠʧʠʟʘʮʠʠ ʠ ʧʨʦʛʥʦʟʘ ʛʝʦʨʠʩʢʦʚ. ʊʘʢ ʩ ʧʦʟʠʮʠʡ ʀɻʅ ʣʶʙʳʝ 

ʪʝʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʳ ʥʘʫʢ ʦ ɿʝʤʣʝʥʝ ʷʚʣʷʶʪʩʷ ʢʦʥʝʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʧʨʝʦʙʨʘʟʫʝʤʳ ʚ ʠʥʪʝʛʨʘʣʴʥʳʝ ʛʝʦʥʦʤ-ʤʦʜʝʣʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ: ʘ). ʧʦ-ʰʠʨʦʪʥʦʡ; ʙ). ʧʦ-

ʜʦʣʛʦʪʥʦʡ; ʚ) ʧʦ-ʚʳʩʦʪʥʦʡ; ʛ). ʧʦ ʛʣʫʙʠʥʥʦʡ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠ 

ʧʨʝʜʤʝʪʦʚ. ʀɻʅ ʦʧʝʨʠʨʫʝʪ ʪʝʨʤʠʥʘʤʠ: ʧʦʣʠʵʜʨ (ʥʘʜʘʪʦʤʥʦ ʙʣʦʯʥʳʡ ʫʨʦʚʝʥʴ 

ʩʦʦʨʛʘʥʠʟʘʮʠʠ ʬʦʨʤʳ ʜʚʠʞʝʥʠʷ ʤʘʪʝʨʠʠ) ʧʦʣʠʛʨʫʥʪ, ʧʦʣʠʧʨʦʩʘʜʢʘ, ʛʝʦʨʠʩʢ, ʛʝʦʥʦʤ, 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʢʨʫʛʦʚʦʨʦʪ, ʧʦʣʠʢʦʤʧʦʥʝʥʪ, ʠʟʦʩʪʘʟʠʷ, ʢʘʧʪʦʛʝʥʝʟ (ʫʜʘʨʥʦʝ ʩʪʦʣʢʥʦʚʝʥʠʝ 

ʥʝʙʝʩʥʳʭ ʪʝʣ), ʛʨʘʚʠ-ʠʥʝʨʪʥʘʷ ʛʝʦʜʝʬʦʨʤʘʮʠʷ, ʤʦʨʬʦʠʟʦʛʨʘʬʳ (ʧʣʘʩʪʠʢʘ ʨʝʣʴʝʬʘ), 

ʛʝʦʵʜʨ [9, 11, 16]. 

ʇʦʣʠʵʜʨʳ, ʵʪʦ ʥʘʜʘʪʦʤʥʦ-ʙʣʦʯʥʳʝ ʦʙʲʝʤʥʳʝ, ʜʠʥʘʤʠʯʝʩʢʠʝ, ʧʨʝʦʙʨʘʟʫʝʤʳʝ 

ʧʦʣʠʢʦʤʧʦʥʝʥʪʥʳʝ ʧʘʨʘ-ʧʨʠʤʘ ʪʝʣʘ, ʦʩʥʦʚʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ, ʜʝʬʦʨʤʘʮʠʦʥʥʦ-ʧʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʩʦʩʪʦʷʥʠʝ 

ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʦʧʦʜʯʠʥʝʥʥʦʩʪʠ ʫ ʢʦʪʦʨʳʭ ʢʦʣʝʙʣʶʪʩʷ ʚ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʢʚʘʟʠʩʠʤʤʝʪʨʠʯʝʩʢʠ ʩʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʧʨʝʜʝʣʘʭ. ʇʦʣʠʵʜʨʳ, ʩʦʪʢʘʥʳ ʠʟ 

ʫʣʴʪʨʘʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʧʦ ʨʘʟʤʝʨʘʤ ʥʠʪʝʚʠʜʥʳʭ ʚʠʩʢʝʨʩ-ʞʛʫʪʦʚʩʪʝʨʞʥʝʚʳʭ ʧʦʣʳʭ 

ʪʨʫʙʯʘʪʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʚʠʜʝ ʥʘʜʘʪʦʤʥʦ-ʙʣʦʯʥʳʭ ʩʪʨʫʢʪʫʨ, ʠʟ ʢʦʪʦʨʳʭ ʩʢʣʘʜʳʚʘʶʪʩʷ 
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ʢʨʠʩʪʘʣʣʳ, ʟʘʪʝʤ ʤʠʥʝʨʘʣʳ ʠ ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʚʧʣʦʪʴ ʜʦ ʧʨʠ ʠʭ ʠʝʨʘʨʭʠʯʝʩʢʦʤ 

ʫʢʨʫʧʥʝʥʠʠ ʛʝʦʵʜʨʦʚ ʥʘ ʫʨʦʚʥʝ ʥʝʙʝʩʥʳʭ ʪʝʣ. ʇʦʣʠʧʨʦʩʘʜʢʘ, ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʣʠʛʨʫʥʪʦʚ ʚ 

ʜʨʝʥʘʞʥʳʭ ʦʙʦʣʦʯʢʘʭ ɿʝʤʣʠ ʠ ʣʝʩʩʦʚʳʭ ʬʦʨʤʘʮʠʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʘ ʉʫʰʝ ʠ ʥʘ ʜʥʝ 

ʦʢʝʘʥʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʘʢ ʧʨʠʨʦʜʥʦʛʦ ʜʘʚʣʝʥʠʷ ʪʘʢ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʛʨʫʟʦʢ ʧʨʠ ʠʭ 

ʟʘʤʘʯʠʚʘʥʠʠ ʚʦʜʦʡ ʠ ʠʥʳʭ ʘʢʪʠʚʥʳʭ ʞʠʜʢʦʩʪʝʡ ʠ ʨʘʩʪʚʦʨʦʚ ʧʨʦʷʚʣʷʪʴ ʩʚʦʡʩʪʚʘ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʩʞʘʪʠʷ. ɻʝʦʥʦʤʳ, ʥʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷʧʦʣʫʯʝʥʥʘʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ 

ʢʘʨʪ, ʩʯʠʪʘʶʱʠʭʩʷ ʜʦ ʩʠʭ ʧʦʨ ʢʦʥʝʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʦ-ʰʠʨʦʪʥʦʛʦ, ʧʦ-ʜʦʣʛʦʪʥʦʛʦ ʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ (ʧʦ-ʚʳʩʦʪʥʦʛʦ ʠ ʧʦ-

ʛʣʫʙʠʥʥʦʛʦ) ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʨʦʜʥʦʡ ʠ ʪʝʭʥʦʛʝʥʦʡ ʩʨʝʜʳ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʘʢʚʘʪʦʨʠʠ ʄʠʨʘ ʠ ʝʛʦ ʩʫʙʯʘʩʪʝʡ. ɻʝʦʵʜʨʳ, ʵʪʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʣʘʥʝʪʥʳʭ ʪʝʣ ʚ ʚʠʜʝ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʦʙʲʝʤʥʳʭ 

ʠʥʪʝʨʧʦʣʠʩʬʝʨʘʮʠʦʥʥʳʭ ʧʨʠʤʘʪʝʣ, ʢʦʪʦʨʳʝ ʙʝʟ ʨʘʟʨʳʚʘ ʩʧʣʦʰʥʦʩʪʠʩʦʦʨʛʘʥʠʟʦʚʘʥʥʦ ʥʘ 

ʧʦʜʦʙʠʠ çʤʘʪʨʝʰʢʠè ʚʭʦʜʷʪ ʜʨʫʛ ʚ ʜʨʫʛʘ ʢʦ-ʛʦʤʦʣʦʛʠʯʝʩʢʠ ʧʨʝʦʙʨʘʟʫʝʤʳʤʠ ʧʨʠʨʦʜʥʳʤʠ 

ʪʝʣʘʤʠ. ʊʨʘʥʩʬʦʨʤʘʮʠʷ, ʝʩʪʴ ʬʫʥʢʮʠ ̫ʣʠʪʦʩʬʝʨʳ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʚ ʚʠʜʝ ʠʟʦʩʪʘʟʠʡʥʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ ʢ ʚʥʝʰʥʠʤ (ʵʢʟʦʛʝʥʥʳʤ) ʠ ʚʥʫʪʨʝʥʥʠʤ (ʵʥʜʦʛʝʥʥʳʤ) ʙʳʩʪʨʳʤ ʠ ʤʝʜʣʝʥʥrʤ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʧʨʝʦʙʨʘʟʫʝʤʦʡ ʛʝʦʨʠʩʢʘʤʠ 

ʧʨʠʨʦʜʥʦʛʦ, ʪʝʭʥʦʛʝʥʥʦʛʦ, ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ, ʩʦʮʠʘʣʴʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʚʦʝʥʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ. ʇʦʣʠʛʨʫʥʪʳ, ʝʩʪʴ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʘʷ ʬʦʨʤʘ ʜʚʠʞʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʤʘʪʝʨʠʠ 

ʩʦʜʝʨʞʘʱʠʝ ʧʦʣʠʬʘʟʥʳʝ ʛʠʜʨʠʜʳ, ʛʘʟʳ, ʞʠʚʫʶ ʠ ʢʦʩʥʫʶ ʙʠʦʪʫ, ʧʣʘʟʤʦ-ʬʣʶʠʜʳ, 

ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʩʧʦʩʦʙʥʳʝ ʧʦʜʚʠʞʥʳʤʠ ʢʦʤʧʦʥʝʪʘʤʠ ʩʦʚʝʨʰʘʪʴ ʢʨʫʛʦʚʦʨʦʪʳ 

[9, 16, 19].  

ʀɻʅ ʧʦʣʠʛʨʫʥʪʳ ʜʠʥʘʤʠʯʥʳ ʠʟʤʝʥʷʶʪʩʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʩʦʩʪʦʷʪ ʠʟ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʧʦ ʤʝʭʘʥʠʟʤʫ ʢʨʫʛʦʚʦʨʦʪʘ ʩʣʝʜʫʶʱʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʧʦʣʠʢʦʤʧʦʥʝʥʪ: 1. ʩʫʧʝʨʪʚʝʨʜʦʡ; 2. ʪʚʝʨʜʦʡ; 3. ʧʣʘʩʪʠʯʝʩʢʦʡ; 4. ʚʷʟʢʦʡ; 5. ʞʠʜʢʦʡ; 6. 

ʢʠʧʷʱʝʡ; 6. ʧʘʨʦʚʦʡ; 7. ʛʘʟʦʚʦʡ; 8. ʬʣʶʠʜʥʦʡ; 9. ʧʣʘʟʤʝʥʥʦʡ; 10. ʙʠʦʛʝʥʥʦʡ 11. ʞʠʚʦʡ;12 

ʨʘʟʫʤʥʦʡ. ʀɻʅ ʧʦʣʠʛʨʫʥʪʳ ʩʦʚʝʨʰʘʶʪ ʧʦʜʦʙʥʦ ʚʦʜʝ ʵʢʟʦ- ʠ ʵʥʜʦʛʝʥʥʳʝ ʢʨʫʛʦʚʦʨʦʪʳ ʠ 

ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʘʛʝʥʪʘʤʠ ʧʨʠʨʦʜʥʦʛʦ, ʪʝʭʥʦʛʝʥʥʦʛʦ, ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ, ʩʦʮʠʘʣʴʥʦ-

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʚʦʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʊʘʢ, ʧʦʣʠʛʨʫʥʪʳ (ʧʝʩʢʠ, ʣʝʩʩʳ, ʛʣʠʥʳ, ʛʝʣʠ ʠ 

ʧʦʣʠʵʜʨʳ) ʵʦʣʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʦʜʥʠʤʘʶʪʩʷ ʚ ʨʘʟʥʳʝ ʩʣʦʠ ʘʪʬʦʩʬʝʨʳ ʠ ʚʳʥʦʩʷʪʩʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʥʪʠʥʝʥʪʦʚ ʠ ʦʢʝʘʥʦʚ ɿʝʤʣʠ ʠ ʚ ʢʨʫʛʦʚʦʨʦʪʝ ʚʦʟʚʨʘʱʘʶʪʩʷ ʦʙʨʘʪʥʦ. 

ɻʨʫʥʪʦʚʳʝ ʪʦʣʱʠ ʚ ʚʠʜʝ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ʚ ʪʝʯʝʥʠʠ ʦʢʦʣʦ 200 ʤʣʥ. ʣʝʪ, ʧʣʘʥʝʪʘʨʥʦ-

ʚʝʨʛʝʥʪʥʳʤʠ ʜʨʝʡʬ-ʜʚʠʞʝʥʠʷʤʠ ʧʦʜʦʙʥʦ ʪʨʘʥʩʧʦʨʪʝʨʘʤ, ʨʦʞʜʘʶʪʩʷ ʚʳʭʦʜʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʠʟ ʩʨʝʜʠʥʥʦ-ʦʢʝʘʥʠʯʝʩʢʠʭ ʭʨʝʙʪʦʚ (ʉʆʍ) ʠ ʧʨʝʦʜʦʣʝʚʘʷ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ 

ʥʘ ʜʥʝ ʦʢʝʘʥʦʚ ʛʝʥʝʨʠʨʫʶʪ ʦʩʘʜʦʯʥʳʝ ʩ ʜʝʥʫʜʠʨʦʚʘʥʥʳʝ ʠʟ ʉʫʰʠ ʠ ʧʦʜʚʦʜʥʳʝ 

ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʛʨʫʥʪʳ, ʢʦʪʦʨʳʝ ʧʦ ʤʝʭʘʥʠʟʤʫ ʢʨʫʛʦʚʦʨʦʪʘ ʚʥʦʚʴ ʧʦʜʦʜʚʠʛʘʶʪ ʧʦʜ ʙʦʣʝʝ 

ʣʝʛʢʠʝ ʪʦʣʱʠ ʢʦʥʪʠʥʝʥʪʦʚ ʚ ʘʩʪʝʥʦʩʬʝʨʫ ɿʝʤʣʠ, ʠʟ ʧʦʩʣʝʜʥʝʡ ʧʦ ʦʩʣʘʙʣʝʥʥʳʤ ʟʦʥʘʤ 

ʨʘʟʣʠʯʥʳʤʠ ʧʫʪʷʤʠ ʧʦʣʠʛʨʫʥʪʳ ʚʥʦʚʴ ʤʠʛʨʠʨʫʶʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. ɺ ʤʘʥʪʠʠ 

ʢʦʥʚʝʢʪʠʚʥʳʝ ʪʝʯʝʥʠʷ ʧʦʜʚʝʨʛʘʶʪ ʧʦʣʠʛʨʫʥʪʳ ʧʨʦʮʝʩʩʘʤ ʧʦʩʪʦʷʥʥʦʛʦ ʢʨʫʛʦʚʦʨʦʪʘ, ʛʜʝ 

ʧʦ ʦʩʣʘʙʣʝʥʥʳʤ ʛʣʫʙʠʥʥʳʤʠ ʜʠʩʣʦʢʘʮʠʷʤʠ ʠ ʨʘʟʣʦʤʘʤʠ ʦʥʠ ʚʳʪʘʣʢʠʚʘʶʪʩʷ ʚʳʩʦʢʠʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʠ ʜʘʚʣʝʥʠʷʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʦʚʝʨʰʝʥʠʷ ʯʝʨʝʟ 

ʜʝʥʫʜʘʮʠʶ ʮʠʢʣʘ ʢʨʫʛʦʚʦʨʦʪʘ. ɺʫʣʢʘʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʉʫʰʠ ʠ ʥʘ ʜʥʝ ʦʢʝʘʥʦʚ, 

ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʠ ʢʨʫʛʦʚʦʨʦʪʘ ʧʦʣʠʛʨʫʥʪʦʚ. ɿʝʤʣʝʪʨʷʩʝʥʠʷ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ 

ʠʤʧʫʣʴʩʥʦʤ ʜʚʠʞʝʥʠʠ ʢʦʤʧʦʥʝʥʪ ʧʦʣʠʛʨʫʥʪʦʚ ʢʘʢ ʚ ʥʝʜʨʘʭ, ʪʘʢ ʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ. 

ʊʝʢʪʦʥʠʯʝʩʢʠʝ, ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʝ (ʦʩʦʙʝʥʥʦ ʚʝʨʛʝʥʪʥʳʝ) ʠ ʘʢʪʫʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ 

ʝʩʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʵʪʘʧ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʤʝʭʘʥʠʟʤʘ ʢʨʫʛʦʚʦʨʦʪʘ 

ʧʦʣʠʛʨʫʥʪʦʚ. ɸʥʪʨʦʧʦʛʝʥʥʘʷ, ʪʝʭʥʦʛʝʥʥʘʷ ʠ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ 

ʪʨʘʥʩʬʦʨʤʠʨʫʶʪ ʠ ʩʦʟʜʘʶʪ ʥʦʚʳʝ ʤʝʭʘʥʠʟʤʳ ʢʨʫʛʦʚʦʨʦʪʘ ʢʦʤʧʦʥʝʥʪ ʧʦʣʠʛʨʫʥʪʦʚ. 

ʊʚʝʨʜʦʝ ʷʜʨʦ ʟʝʤʣʠ ʚʨʘʱʘʷʩʴ ʧʦ ʩʦʙʩʪʚʝʥʥʦʡ ʦʨʙʠʪʝ ʚʥʫʪʨʠ ʞʠʜʢʦʡ ʛʝʦʩʬʝʨʳ ʝʞʝʛʦʜʥʦ 

ʚʳʜʘʚʣʠʚʘʝʪ ʧʣʘʟʤʘ-ʬʣʶʠʜʳ ʧʨʝʜ ʩʦʙʦʡ ʠ ʟʘʧʦʣʥʷʷ ʚʩʣʝʜ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʦʚʝʨʰʘʶʪ 

ʢʨʫʛʦʚʦʨʦʪ ʧʦʣʠʛʨʫʥʪʦʚ ʚʦʢʨʫʛ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ɿʝʤʣʠ. ʀʟ ʧʦʜ ʢʦʨʥʝʡ ʛʦʨʥʳʭ 
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ʩʦʦʨʫʞʝʥʠʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʜ ʙʘʟʘʣʴʪʦʚʦʝ ʧʣʘʥʝʪʘʨʥʦ-ʚʦʜʦʫʧʦʨʥʦʝ ʜʥʦ ʦʢʝʘʥʦʚ ɿʝʤʣʠ, 

ʟʘ ʩʯʝʪ ʤʝʭʘʥʠʟʤʘ ʥʘʜʘʩʪʝʥʦʩʬʝʨʥʦʡ ʛʣʫʙʠʥʥʦʡ ʛʝʦʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʜʝʥʫʜʘʮʠʠ ʧʦ 

ʜʨʝʥʘʞʥʦʡ ʦʙʦʣʦʯʢʝ ʠʜʝʪ ʢʨʫʛʦʚʦʨʦʪ ʠ ʚʳʥʦʩ ʢʦʤʧʦʥʝʥʪ ʧʦʣʠʛʨʫʥʪʦʚ ʩʦʜʝʨʞʘʱʠʭ 

ʧʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝ [9, 16]. 

ʅʘ ʨʠʩʫʥʢʝ 4-ɸ, ʧʨʠʚʝʜʝʥʳ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ ʄʘʣʳʰʢʦʚʳʤ ʖ.ʇ., 

ʄʘʣʳʰʢʦʚʳʤ ʉ.ʖ. ʠ ʜʨ. ʩ ʧʦʤʦʱʴʶ ʩʝʪʠ ʄɻʈ 01 ʉ, ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʠʤʧʫʣʴʩʦʚ ʠʩʭʦʜʷʱʠʭ ʠʟ ʥʝʜʨ ɿʝʤʣʠ, ʛʜʝ ʚʳʷʚʣʝʥʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʝʞʝʛʦʜʥʦʛʦ 

ʦʨʙʠʪʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʪʚʝʨʜʦʛʦ ʷʜʨʘ ɿʝʤʣʠ ʚʥʫʪʨʠ ʞʠʢʦʡ ʧʣʘʥʝʪʦʩʬʝʨʳ ʧʦʜ ʫʛʣʦʤ 45 

ʛʨʘʜʫʩʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʉʦʣʥʮʫ. ʊʚʝʨʜʦʝ ʷʜʨʦ ʚʨʘʱʘʷʩʴ ʚʥʫʪʨʠ ʞʠʜʢʦʛʦ ʧʦ 

ʩʦʙʩʪʚʝʥʥʦʡ ʦʨʙʠʪʝ ʚ ʜʝʢʘʙʨʝ ʤʝʩʷʮʝ ʧʦʜʥʠʤʘʝʪʩʷ ʚ ʩʝʚʝʨʥʦʝ, ʘ ʚ ʠʶʣʝ ʤʝʩʷʮʝ ʦʧʫʩʢʘʝʪʩʷ 

ʚ ʶʞʥʦʝ ʧʦʣʫʰʘʨʠʷ ʧʣʘʥʝʪʳ, ʚʳʟʳʚʘʷ ʨʠʪʤʠʯʥʦʩʪʴ ʠ ʩʝʟʦʥʥʦʩʪʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʜʝʛʘʟʘʮʠʠ, ʜʝʬʣʶʜʠʟʘʮʠʠ ʥʝʜʨ, ʥʘʢʦʧʣʝʥʠʷ ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʧʨʦʷʚʣʝʥʠʷ 

ʛʝʦʨʠʩʢʦʚ [15]. 

ʅʘ ʨʠʩʫʥʢʝ 4-ɹ, ʧʨʠʚʝʜʝʥʘ ʘʚʪʦʨʩʢʘʷ ʨʘʙʦʯʘʷ ʀɻʅ ʤʦʜʝʣʴ ʦʨʙʠʪʘʣʴʥʦʛʦ ʚʨʘʱʝʥʠʷ 

ʪʚʝʨʜʦʛʦ ʷʜʨʘ ɿʝʤʣʠ, ʛʜʝ: ɻʎ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʮʝʥʪʨ ʚʳʰʝ ʢʦʪʦʨʦʛʦ ʧʦ ʦʨʙʠʪʝ ʚʨʘʱʘʝʪʩʷ 

ʪʚʝʨʜʦʝ ʷʜʨʦ; ʯʝʨʥʳʡ ʞʠʨʥʳʡ ʢʨʫʛ ʥʘʜ ʪʚʝʨʜʳʤ ʷʨʦʤ ï ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʞʠʜʢʠʤ ʷʜʨʦʤ ʠ 

ʤʘʥʪʠʝʡ, ʪʦʥʢʠʡ ʢʨʫʛ ʤʝʞʜʫ ʩʝʨʳʤ ʠ ʚʠʰʥʝʚʳʤ ʮʚʝʪʦʤïʛʨʘʥʠʮʘ ʤʝʞʜʫ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ 

ʤʘʥʪʠʝʡ, ʪʦʥʢʠʡ ʢʨʫʛ ʚʳʰʝ ʩʝʨʦʛʦ ʮʚʝʪʘïʛʨʘʥʠʮʘ ʤʝʞʜʫ ʣʠʪʦʩʬʝʨʦʡ ʠ ʘʩʪʝʥʦʩʬʝʨʦʡ, 

ʙʫʢʚʳ ʥʘ ʨʠʩʫʥʢʝ ɾʗ ï ʞʠʜʢʦʝ ʷʜʨʦ, ʤʘʣʝʥʴʢʠʝ ʯʝʨʥʳʝ ʪʦʯʢʠ ʥʘ ʛʨʘʥʠʮʘʭ ʧʣʘʥʝʪʦʩʬʝʨï

ʘʢʪʠʚʥʳʝ ʠʥʠʮʠʠʨʫʶʱʠʝ ʦʯʘʛʠ ʄʎʊ, ʧʫʢʪʠʨʥʳʤʠ ʣʠʥʠʷʤʠ-ʧʦʢʘʟʘʥʳ ʪʦʨʦʠʜʘʣʴʥʳʝ 

ʢʦʥʚʝʢʮʠʠ ʚʝʱʝʩʪʚʝʥʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʪʨʫʡ ʧʦʣʠʛʨʫʥʪʦʚ ʚ ʠʭ ʢʨʫʛʦʚʦʨʦʪʝ. ʅʘ ʀɻʅ 

ʤʦʜʝʣʠ ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʨʘʟʤʝʨ ʪʚʝʨʜʦʛʦ ʷʜʨʘ ʫʤʝʥʴʰʝʥ ʚ 1,7 ʨʘʟʘ. ʎʠʬʨʳ 1-5 ʪʚʝʨʜʳʝ 

ʷʜʨʘ ʧʘʣʝʦ-ʧʣʘʥʝʪ ʫʜʘʨʥʦ ʩʪʦʣʢʥʫʚʰʠʭʩʷ ʩ ɿʝʤʣʝʡ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʛʨʘʥʠʮʝ ʧʦʜʦʰʚʳ 

ʤʘʥʪʠʠ ʩ ʞʠʜʢʠʤ ʷʜʨʦʤ ɿʝʤʣʠ, ʢʦʪʦʨʳʝ ʩʤʝʱʘʶʪ ʩʚʦʠʤ ʛʨʘʚʠ-ʠʥʝʨʪʥʳʤ ʧʨʠʪʷʞʝʥʠʝʤ ʠ 

ʚʳʟʳʚʘʶʪ ʦʨʙʠʪʘʣʴʥʦʝ ʚʨʘʱʝʥʠʝ ʪʚʝʨʜʦʛʦ ʷʜʨʘ ɿʝʤʣʠ ʚʦʢʨʫʛ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ 

ɻʝʦʠʜʘ. ʊʚʝʨʜʳʝ ʷʜʨʘ ʨʝʟʦʥʘʥʩʥʦ ʩʪʦʣʢʥʫʚʰʠʭʩʷ ʨʘʥʝʝ ʩ ɿʝʤʣʝʡ 5 ʧʘʣʝʦ-ʧʣʘʥʝʪ ʙʳʣʠ 

ʚʳʙʠʪʳ ʚʚʝʨʭ ʚ ʧʦʜʦʰʚʫ ʥʠʞʥʝʡ ʤʘʥʠʠ ʠ ʩʦʟʜʘʣʠ ʤʝʭʘʥʠʟʤ ʦʨʙʠʪʘʣʴʥʦʛʦ ʚʨʘʱʝʥʠʷ 

ʪʚʝʨʜʦʛʦ ʷʜʨʘ ɿʝʤʣʠ ʛʨʘʚʠ-ʠʥʝʨʪʦ ʦʪʦʨʚʘʥʥʦʛʦ ʦʪ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ɻʝʦʠʜʘ. 

ɽʞʝʛʦʜʥʦ ʚ ʠʶʥʝ ʤʝʩʷʮʝ ʪʚʝʨʜʳʝ ʷʜʨʘ ʧʦ ʦʨʙʠʪʝ ʧʝʨʝʩʝʢʘʝʪ ʠʟ ʶʞʥʦʛʦ ʵʢʚʘʪʦʨ, ʠ 

ʧʝʨʝʭʦʜʠʪ ʚ ʩʝʚʝʨʥʦʝ ʧʦʣʫʰʘʨʠʝ ɿʝʤʣʠ [14, 16]. 

ʅʘ 4-ɹ ʀɻʅ ʤʦʜʝʣʴ ʦʨʙʠʪʘʣʴʥʦʛʦ ʚʨʘʱʝʥʠʷ ʪʚʝʨʜʦʛʦ ʷʜʨʘ ʩʢʦʨʨʝʣʠʨʦʚʘʥʘ ʩ 

ʜʘʥʥʳʤʠ ʄʘʣʳʰʢʦʚʘ ʖ.ʇ, ʄʘʣʳʰʢʦʚʘ ʉ.ʖ., ʘ ʪʘʢʞʝ ʃʘʨʠʥʘ ɺ.ʅ. ʠ ʤʝʭʘʥʠʟʤʦʤ 

ʜʠʘʧʠʨʦʚʦʡ ʠ ʢʦʥʚʝʢʪʠʚʥʦʡ ʛʝʥʝʟʠʩʘ ʄʎʊ ʧʦ ɽʞʦʚʫ ɹ.ɺ. ʠ ʜʨ.(1986 ʛ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʙʦʩʥʦʚʘʪʴ ʢʨʫʛʦʚʦʨʦʪʳ ʧʦʣʠʛʨʫʥʪʦʚ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʧʦ [6, 7, 

15, 16].  

 
ɸ. ɹ ɺ. 

ʈʠʩ. 4. ɸ. ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʦ ʠʟʤʝʨʝʥʥʘʷ ʝʞʝʛʦʜʥʘʷ ʦʨʙʠʪʘʣʴʥʘʷ ʪʨʘʩʩʘ ʜʚʠʞʝʥʠʷ ʪʚʝʨʜʦʛʦ ʷʜʨʘ ʚ ʞʠʜʢʦʡ 

ʧʣʘʥʝʪʦʩʬʝʨʝ ʚʦʢʨʫʛ ʮʝʥʪʨʘ ɻʝʦʠʜʘ; ɹ. ʀɻʅ ʤʦʜʝʣʴ ʛʨʘʚʠ-ʠʥʝʨʪʥʦʛʦ ʦʪʨʳʚʘ ʦʪ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ 

ɿʝʤʣʠ ʪʚʝʨʜʦʛʦ ʷʜʨʘ 5-ʪʴʶ ʷʜʨʘʤʠ ʧʘʣʝʦ-ʧʣʘʥʝʪ ʚʳʙʠʪʳʭ ʚ ʧʦʜʦʰʚʫ ʥʠʞʥʝʡ ʤʘʥʪʠʠ; ɺ. ʀɻʅ ʤʦʜʝʣʴ 

ʢʨʫʛʦʚʦʨʦʪʘ ʧʦʣʠʛʨʫʥʪʦʚ ʚ ʣʠʪʦʩʬʝʨʝ ɻʝʦʠʜʘ 
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ʅʘ ʨʠʩʫʥʢʝ 4 ɺ. ʢʦʤʧʦʥʝʥʪʳ ʧʦʣʠʛʨʫʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ: 1. ʛʦʨʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ; 

2. ʧʣʘʪʬʦʨʤʘʤʠ; 3. ʦʢʝʘʥʳ; 4. ʟʦʥʳ ʛʠʜʨʘʪʦʚ ʥʘ ʩʫʰʝ ʠ ʛʘʟʦʛʠʜʨʘʪʦʚ ʧʦʜ ʦʢʝʘʥʘʤʠ; 5. 

ʟʦʥʳ ʥʝʬʪʝʛʘʟʦʨʫʜ; 6. ʜʨʝʥʘʞʥʘʷ ʦʙʦʣʦʯʢʘ ʢʨʫʛʦʚʦʨʦʪʘ ʚʝʱʝʩʪʚʘ; 7. ʘʩʪʝʥʦʩʬʝʨʥʳʡ ʩʣʦʡ. 

ʅʘʧʨʘʚʣʝʥʠʷ ʢʨʫʛʦʚʦʨʦʪʘ ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦʣʠʛʨʫʥʪʦʚ: 8. ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʠʭ ʨʘʩʪʚʦʨʦʚ ʚ 

ʞʠʜʢʦʡ ʬʦʨʤʝ ʚʝʨʪʠʢʘʣʴʥʦ ʚʥʠʟ ʚ ʥʝʜʨʘ; 9. ʛʠʜʨʠʜʦʚ ʠ ʬʣʶʠʜʦʚ ʚ ʧʘʨʦʙʨʘʟʥʦʡ ʬʦʨʤʝ 

ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ; 10. ʣʘʪʝʨʘʣʴʥʳʝ ʤʠʛʨʘʮʠʠ ʚʳʥʦʩʠʤʳʭ ʠʟ ʧʦʜ ʢʦʥʪʠʥʝʥʪʦʚ ʢʦʤʧʦʥʝʥʪ 

ʧʦʣʠʛʨʫʥʪʦʚ ʧʦʜ ʙʘʟʘʣʴʪʦʚʳʝ ʧʣʘʥʝʪʘʨʥʳʝ ʚʦʜʦʫʧʦʨʳ ʜʥʘ ʘʢʚʘʪʦʨʠʡ; 11. ʥʘʟʝʤʥʦʛʦ 

ʢʨʫʛʦʚʦʨʦʪʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʥʫʜʘʮʠʠ ʠ ʧʝʨʝʥʦʩʘ ʛʨʫʥʪʦʚ ʚ ʙʘʟʠʩʳ ʵʨʦʟʠʠ ʥʘ ʜʥʦ ʦʢʝʘʥʦʚ ʠ 

ʤʦʨʝʡ, 12. ʛʣʫʙʠʥʥʦʛʦ ʚ ʧʦʜʦʰʚʝ ʣʠʪʦʩʬʝʨʳ ʢʨʫʛʦʚʦʨʦʪʘ ʧʦʣʠʛʨʫʥʪʦʚ ʠʟ 

ʛʠʜʨʘʪʠʨʦʚʘʥʥʳʭ ʦʢʝʘʥʠʯʝʩʢʠʭ ʣʠʪʦʧʣʠʪ ʧʦʛʨʫʞʘʶʱʠʭʩʷ ʠ ʦʙʝʟʚʦʞʠʚʘʶʱʠʭʩʷ ʧʦʜ 

ʢʦʥʪʠʥʝʥʪʘʤʠ. 13. ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʪʦʥʢʦʡ ʠ ʩʨʝʜʥʝʡ ʯʘʩʪʷʤʠ ʢʨʦʚʣʠ ʣʠʪʦʩʬʝʨʳ; 14. 

ʢʨʘʩʥʳʤʠ ʩʪʨʝʣʢʘʤʠ ʚ ʬʦʨʤʝ ʦʚʘʣʘ ʧʦʢʘʟʘʥʳ ʢʨʫʛʦʚʦʨʦʪʳ ʢʦʤʧʦʥʝʥʪ ʧʦʣʠʛʨʫʥʪʦʚ ʚ 

ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʟʦʥʘʭ: ʘʢʪʠʚʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ ʠ ʢʨʫʛʦʚʦʨʦʪʘ ʢʦʤʧʦʥʝʥʪ ʧʦʣʠʛʨʫʥʪʦʚ 

ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʦʪ 2 ʜʦ 16 ʢʤ. ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʛʨʘʥʠʮʳ 4; ʟʘʤʝʜʣʝʥʥʦʛʦ ʢʨʫʛʦʚʦʨʦʪʘ 

ʢʦʤʧʦʥʝʥʪ ʧʦʣʠʛʨʫʥʪʦʚ ʠ ʚʦʜʦʦʙʤʝʥʘ ʩ 16 ʜʦ 25 ʢʤ., ʚʳʰʝ ʛʨʘʥʠʮʳ 13; ʢʨʫʛʦʚʦʨʦʪʘ 

ʢʦʤʧʦʥʝʥʪ ʧʦʣʠʛʨʫʥʪʦʚ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 25 ʜʦ 70 ʢʤ., ʚ ʬʦʨʤʝ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ 

ʬʣʶʠʜʦʚ, ʚʳʰʝ ʛʨʘʥʠʮʳ 6; ʢʨʫʛʦʚʦʨʦʪʘ ʧʦʣʠʛʨʫʥʪʦʚ ʠ ʚʦʜʦʦʙʤʝʥ ʚ ʬʦʨʤʝ ʭʠʤʠʯʝʩʢʠ 

ʩʚʷʟʘʥʥʦʡ ʠ ʶʚʝʥʠʣʴʥʳʭ ʚʦʜ, ʩ ʧʣʘʟʤʦʛʝʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 70 ʜʦ 100 

ʢʤ ʠ ʙʦʣʝʝ. ʅʘ ʤʦʜʝʣʠ ʞʝʣʪʳʤ ʮʚʝʪʦʤ ʚʳʜʝʣʝʥ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʡ ʛʦʨʠʟʦʥʪ ʩ 

ʜʨʝʥʠʨʫʶʱʠʤ ʵʬʬʝʢʪʦʤ ʛʣʫʙʠʥʥʦʡ ʧʦʜʟʝʤʥʦʡ ʜʝʥʫʜʘʮʠʠ ʠ ʚʥʦʩʘ ʠʟʧʦʜ ʢʦʥʪʠʥʝʥʪʦʚ 

ʢʦʤʧʦʥʝʥʪ ʧʦʣʠʛʨʫʥʪʦʚ ʧʦʜ ʚʦʜʦʫʧʦʨʥʳʝ ʙʘʟʘʣʴʪʦʚʳʝ ʩʣʦʠ ʜʥʘ ʦʢʝʘʥʦʚ [2, 3, 16]. 

ʂʨʫʛʦʚʦʨʦʪʳ ʧʦʣʠʛʨʫʥʪʦʚ ʷʚʣʷʶʱʠʝʩʷ ʚʝʩʴʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʥʘ ɿʝʤʣʝ ʧʦʜʦʙʥʦ 

ʚʳʰʝʦʧʠʩʘʥʥʳʤ ʤʝʭʘʥʠʟʤʘʤ ʩ ʧʦʟʠʮʠʡ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʧʣʘʥʝʪʦʣʦʛʠʠ ʠʤʝʶʪ ʤʝʩʪʦ ʥʘ 

ʄʝʨʢʫʨʠʠ, ɺʝʥʝʨʝ, ʄʘʨʩʝ, ʛʜʝ ʚʳʜʝʣʝʥʳ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ, ʦʢʝʘʥʠʯʝʩʢʠʝ, ʧʝʨʝʭʦʜʥʳʝ 

ʦʙʣʘʩʪʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 50 ʢʤ. ʅʘ ɿʝʤʣʝ ʧʨʦʠʩʭʦʜʠʪ ʚʦʣʥʦʚʦʡ ʨʝʞʠʤ ʮʠʨʢʫʣʷʮʠʠ ʩʤʝʥʳ 

ʮʠʢʣʦʥʦʚ ʠ ʘʥʪʠʮʠʢʣʦʥʦʚ ʠ ʩʤʝʥʘ ʧʦʛʦʜʳ ʇʘʨʥʠʢʦʚʳʡ ʛʘʟ ʚ ʘʪʤʦʩʬʝʨʝ ɺʝʥʝʨʳ CO2 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʠ ʨʘʟʦʛʨʝʚʘʝʪ ʝʝ ʧʦʚʝʨʭʥʦʩʪʴ. ʅʘ ɿʝʤʣʝ CO2 ʚ ʤʘʣʳʭ 

ʢʦʣʠʯʝʩʪʚʘʭ, ʧʘʨʥʠʢʦʚʳʡ ʵʬʬʝʢʪ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ 30ï40 ʛʨʘʜ. 

ʀɻʅ ʦʩʥʦʚʳ ʙʳʣʠ ʨʘʥʝʝ ʦʪʦʙʨʘʞʝʥʳ ʚ ʨʷʜʝ ʧʦʟʠʮʠʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʦ ɿʝʤʣʝ ʠ 

ʠʟʣʦʞʝʥʳ ʚ ʩʣʝʜʫʶʱʠʭ ʪʨʫʜʘʭ [1-20]. 

ʇʨʠ ʫʛʣʫʙʣʝʥʥʦʤ ʠʟʫʯʝʥʠʠ ʪʨʫʜʦʚ ɺʝʨʥʘʜʩʢʦʛʦ ɺ. ʀ. ʚʳʷʚʠʚʰʝʛʦ ʯʪʦ ʢʠʩʣʦʨʦʜ ʧʨʠ 

ʫʛʣʫʙʣʝʥʠʠ ʚ ʥʝʜʨʘ ʙʳʩʪʨʦ ʩʭʦʜʠʪ ʥʘ ʥʝʪ, ʘ ʚʦʜʦʨʦʜ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʝʪʘʣʣʘʤʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʃʘʨʠʥʳʤ ɺ. ʅ. (1980) ʩʦʟʜʘʥʘ ʢʦʥʮʝʧʮʠʷ ʠʟʥʘʯʘʣʴʥʦ ʛʠʜʨʠʜʥʦʡ ɿʝʤʣʠ, ʛʜʝ 

ʧʣʘʥʝʪʳ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʠʟ ʛʘʟʦ-ʧʳʣʝʚʳʭ ʪʫʤʘʥʥʦʩʪʝʡ ʚ ʩʬʝʨʘʭ ʚʣʠʷʥʠʷ ʮʝʥʪʨʦʚ 

ʛʘʣʘʢʪʠʢ ʠ ʟʚʝʟʜʥʳʭ ʩʠʩʪʝʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʝʱʝʩʪʚʘ ʧʦ ʟʘʢʦʥʘʤ ʤʘʛʥʠʪʥʦʡ 

ʩʝʧʘʨʘʮʠʠ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʭ ʫʜʝʨʞʠʚʘʥʠʷ ʚʦʢʨʫʛ ʮʝʥʪʨʦʚ-ʷʜʝʨ ʧʨʠʪʷʞʝʥʠʷ. ʇʨʦʮʝʩʩ 

ʤʘʛʥʠʪʥʦʡ ʩʝʧʘʨʘʮʠʠ ʠʦʥʠʟʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʦʢʨʫʛ ʉʦʣʥʮʘ ʚ ʧʨʦʪʦʧʣʘʥʝʪʥʦʤ ʜʠʩʢʝ 

ʩʬʦʨʤʠʨʦʚʘʣ ʧʣʘʥʝʪʳ ʟʝʤʥʦʡ ʛʨʫʧʧʳ, ʘ ʫʜʘʣʝʥʥʳʝ ʧʣʘʥʝʪʳ ʛʠʛʘʥʪʳ ʦʙʨʘʟʦʚʘʥʳ ʠʟ 

ʥʝʡʪʨʘʣʴʥʳʭ ʯʘʩʪʠʮ. ɿʝʤʣʷ ʠʟ-ʟʘ ʙʦʣʴʰʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʠʜʨʠʜʦʚ ʢ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʷʤ 

ʩʦʭʨʘʥʠʣʘ ʛʠʜʨʠʜʳ ʤʝʪʘʣʣʦʚ ʚ ʮʝʥʪʨʝ ʧʣʘʥʝʪʳ: ʪʚʝʨʜʦʝ ʷʜʨʦ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 6371 ʢʤ. ʜʦ 

5000 ʢʤ ʩʦʩʪʦʠʪ ʠʭ ʛʠʜʨʠʜʦʚ ʤʝʪʘʣʣʦʚ, ʞʠʜʢʦʝ ʷʜʨʦ ʦʪ 5000 ʢʤ ʜʦ 2900 ʢʤ., ʤʝʪʘʣʣʘʤʠ ʩ 

ʨʘʩʪʚʦʨʝʥʥʳʤ ʚ ʥʠʭ ʚʦʜʦʨʦʜʦʤ, ʥʠʞʥʷʷ ʠ ʩʨʝʜʥʷʷ ʤʘʥʪʠʠ 2900-400 ʢʤ. ʠʟ ʤʝʪʘʣʣʦʚ, ʘ ʩ 

400 ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ 0 ʢʤ. ʚʝʨʭʥʷʷ ʤʘʥʪʠʷ, ʘʩʪʝʥʦʩʬʝʨʘ, ʣʠʪʦʩʬʝʨʘ ʠ ʟʝʤʥʘʷ ʢʦʨʘ 

ʩʦʩʪʦʷʪ ʠʟ ʩʠʣʠʢʘʪʦʚ ʠ ʦʢʠʩʣʦʚ [6]. 

ʀɻʅ ʩʪʨʫʢʪʫʨʥʳʝ ʧʦʟʠʮʠʠ ʟʘʣʦʞʝʥʳ ʚ ʤʦʜʝʣʷʭ ɽʞʦʚʘ ɹ. ɺ. (1986), ʍʫʜʷʢʦʚʘ ɻ. ʀ. 

(1974) ʠ ʜʨ. ʢʦʪʦʨʳʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʣʘʥʝʪʦʩʬʝʨʥʳʝ ʩʣʦʠ ʚʧʣʦʪʴ ʜʦ ʷʜʨʘ ɿʝʤʣʠ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ɻʝʦʠʜʘ ʜʦ ʮʝʥʪʨʘ ɿʝʤʣʠ ʚʳʩʝʢʘʶʪʩʷ ʨʘʜʠʫʩʘʤʠ ʦʪ ʜʝʩʷʪʢʦʚ ʜʦ ʪʳʩʷʯ 

ʢʠʣʦʤʝʪʨʦʚ ʨʘʜʠʘʣʴʥʦ-ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʤʠ ʚʭʦʜʷʱʠʤʠ ʢʘʢ ʤʘʪʨʝʰʢʘ ʤʦʨʬʦʩʪʨʫʢʪʫʨʘʤʠ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʠʧʘ (ʄʎʊ) [7]. 
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ʀɻʅ ʧʨʠʥʮʠʧʳ ʠʤʝʶʪ ʤʝʩʪʦ ʚ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʤ 4-ʭ ʪʦʤʥʦʤ ʪʨʫʜʝ ʘʢʘʜʝʤʠʢʘ 

ʉʝʨʛʝʝʚʘ ɽ.ʄ. çʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠè ʠ ʚʦ ʚʚʝʜʝʥʥʦʤ ʠʤ 

ʵʢʦʣʦʛʦʝʤʢʦʤ ʧʦʥʷʪʠʠ çʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳè ʦʭʚʘʪʳʚʘʶʱʝʡ 

ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʫʶ ʯʘʩʪʴ ʠ ʢʨʦʚʣʶ ʣʠʪʦʩʬʝʨʳ [8]. 

ʇʨʦʚʝʜʝʥʥʳʝ ʚ ʨʘʟʚʠʪʠʝ ʠʜʝʠ ʉʝʨʛʝʝʚʘ ɽ.ʄ. ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʟʚʦʣʠʣʠ ʊʨʦʬʠʤʦʚʫ ɺ.ʊ. ʩʦʟʜʘʪʴ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ 

çʵʢʦʣʦʛʠʯʝʩʢʘʷ ʛʝʦʣʦʛʠʷè ʠ ʪʨʫʜ çʕʢʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʣʠʪʦʩʬʝʨʳè [10]. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ ʨʘʟʚʠʪʠʝ ʠʜʝʠ çʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳè ʆʩʠʧʦʚ 

ɺ.ʀ. ʨʘʟʨʘʙʦʪʘʣ ʥʦʚʦʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ 

çɻʝʦʵʢʦʣʦʛʠʶè ʢʦʪʦʨʘʷ ʦʭʚʘʪʳʚʘʝʪ ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʮʝʣʦʤ ʣʠʪʦʩʬʝʨʫ ʠ 

ʧʨʝʜʩʪʘʚʠʣ ʧʝʨʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ 6 ʪʦʤʥʦʤ ʢʦʣʣʝʢʪʠʚʥʦʤ ʪʨʫʜʝ çʇʨʠʨʦʜʥʳʝ ʦʧʘʩʥʦʩʪʠ 

ʈʦʩʩʠʠè [12]. 

ʀɻʅ ʦʩʥʦʚʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʨʫʜʘʭ ɸʯʢʘʩʦʚʘ ʇ.ɺ. ʨʘʟʨʘʙʦʪʘʚʰʝʛʦ ʢʦʥʮʝʧʮʠʶ 

ʧʣʘʥʝʪʦʛʝʥʝʟʘ ʧʦ ʤʝʭʘʥʠʟʤʫ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʫʜʘʨʥʦʛʦ ʩʪʦʣʢʥʦʚʝʥʠʠ ʥʝʙʝʩʥʳʭ ʪʝʣ ʥʘ 

ʨʝʟʦʥʘʥʩʥʳʭ ʦʨʙʠʪʘʭ ʥʝʙʝʩʥʳʭ ʪʝʣ [13, 14]. 

ɺ ʀɻʅ ʩʪʦʣʢʥʦʚʝʥʠʷ ɿʝʤʣʠ ʩ ʧʦʜʦʙʥʳʤʠ ʥʝʙʝʩʥʳʤʠ ʪʝʣʘʤʠ ʩʦʭʨʘʥʠʣʘ 

ʧʘʣʝʦʩʣʝʜʳ5-ʪʠ ʢʨʫʧʥʳʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʘʥʦʤʘʣʠʡ ʠ ʚʥʫʪʨʠ ʥʘʰʝʡ ʧʣʘʥʝʪʳ ʩʦʭʨʘʥʠʣʠʩʴ 

ʰʝʩʪʴ ʪʚʝʨʜʳʭ ʷʜʝʨ. ʇʝʨʚʦʝ ʫʜʘʨʥʦʝ ʩʪʦʣʢʥʦʚʝʥʠʝ ʨʘʥʥʝʡ ɿʝʤʣʠ ʧʨʦʠʟʦʰʣʦ ʩ ʤʘʣʦʡ 

ʧʣʘʥʝʪʦʡ ʫʧʘʚʰʝʡ ʩ ʚʥʝʰʥʝʡ ʦʪ ʉʦʣʥʮʘ ʦʨʙʠʪʳ ʚ ʢʘʪʘʨʭʝʝ 4 ʤʣʨʜ. ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ, ʠʤʝʣʘ 

ʚʝʩ 4% ʦʪ ʩʦʚʨʝʤʝʥʥʦʡ ʤʘʩʩʳ ɿʝʤʣʠ. ʄʘʩʩʘ ɻʝʦʠʜʘ ʩʢʘʯʢʦʦʙʨʘʟʥʦ ʫʚʝʣʠʯʠʣʦʩʴ ʦʪ 0,04 ʜʦ 

0,08. ɺʪʦʨʦʝ ʧʨʦʠʟʦʰʣʦ ʚ ʘʨʭʝʝ 3,5 ʤʣʨʜ. ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ ʩʬʦʨʤʠʨʦʚʘʚ ɻʨʝʥʣʘʥʜʩʢʦ-

ɹʘʣʪʠʡʩʢʠʡ ʱʠʪ ʤʘʩʩʘ ʧʣʘʥʝʪʳ ʩʢʘʯʢʦʦʙʨʘʟʥʦ ʫʚʝʣʠʯʠʣʦʩʴ ʦʪ 0,08 ʜʦ 0,15, ʘ ʢʦʣʠʯʝʩʪʚʦ 

ʪʚʝʨʜʳʭ ʷʜʝʨ ʚ ʮʝʥʪʨʝ ʚʦʟʨʦʩʣʦ ʜʦ 3 ʝʜʠʥʠʮ. ʊʨʝʪʴʝ ʜʘʪʠʨʫʝʪʩʷ ʧʨʦʪʝʨʦʟʦʝʤ 2,8 ʤʣʨʜ. ʣʝʪ 

ʪʦʤʫ ʥʘʟʘʜ, ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʠʩʢʦʧʘʝʤʳʡ ʉʝʚʝʨʥʳʡ ʃʝʜʦʚʠʪʳʡ ʦʢʝʘʥ. ʄʘʩʩʘ ʧʣʘʥʝʪʳ 

ʚʦʟʨʦʩʣʘ ʦʪ 0,15 ʜʦ 0,30, ʘ ʯʠʩʣʦ ʮʝʥʪʨʘʣʴʥʳʭ ʪʚʝʨʜʳʭ ʷʜʝʨ ʩʦʩʪʘʚʠʣʦ 4 ʝʜʠʥʠʮʳ. 

ʏʝʪʚʝʨʪʦʝ ʫʜʘʨʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝʧʘʣʝʦʧʣʘʥʝʪ ʠʤʝʝʪ ʚʦʟʨʘʩʪ ʨʠʬʝʡ 1,9 ʤʣʨʜ. ʣʝʪ ʥʘʟʘʜ, 

ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʠʩʢʦʧʘʝʤʳʡ ʦʢʝʘʥ ʊʝʪʠʩ, ʘ ʤʘʩʩʘ ʧʣʘʥʝʪʳ ʫʚʝʣʠʯʠʣʘʩʴ ʦʪ 0,30 ʜʦ 0,60 ʩ 

ʯʠʩʣʦʤ ʪʚʝʨʜʳʭ ʷʜʝʨ 5 ʝʜʠʥʠʮ. ʇʷʪʦʝ ʫʜʘʨʥʦʝ ʚʟʠʤʦʧʦʛʣʦʱʝʥʠʝ ʥʝʙʝʩʥʳʭ ʪʝʣ 

ʧʨʦʠʟʦʰʣʦʧʝʨʝʜ ʚʝʥʜʦʤ 0,67 ʤʣʨʜ. ʣʝʪ ʥʘʟʘʜ ʠ ʦʙʨʘʟʦʚʘʣʦ ʊʠʭʠʡ ʦʢʝʘʥ, ʘ ʚʝʩ 

ʦʙʲʝʜʠʥʝʥʥʦʡ ʧʣʘʥʝʪʳ ʚʦʟʨʦʩʣʦ ʦʪ 0,60 ʜʦ 1,0 ʠ ʩʪʘʣʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʦʡ ʤʘʩʩʝ 

ɿʝʤʣʠ. ʗʜʨʦ ɻʝʦʠʜʘ ʦʪ ʧʦʩʣʝʜʥʝʛʦ ʧʷʪʦʛʦ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩʤʝʱʝʥʦ ʙʳʣʦ ʥʘ 500 ʢʤ. ʦʪ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ɿʝʤʣʠ ʢ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʠ ʨʘʩʧʦʣʦʞʝʥʘ ʚ 

ʭʚʦʩʪʦʚʦʡ ʯʘʩʪʠ ʫʜʘʨʥʦʡ ʧʣʘʥʝʪʦʙʣʝʤʳ. ʅʘʨʷʜʫ ʩ ʧʣʘʥʝʪʘʤʠ ɻʝʦʠʜ ʩʪʘʣʢʠʚʘʣʩʷ ʩ 

ʜʝʩʷʪʢʘʤʠ ʘʩʪʝʨʦʠʜʦʚ ʫʚʝʣʠʯʠʚʰʠʭ ʤʘʩʩʫ ʠ ʯʠʩʣʦ ʢʘʪʘʩʪʨʦʬ ʥʘ ɿʝʤʣʝ. ɺ ʂʳʨʛʳʟʩʪʘʥʝ 

ʠʤʝʶʪʩʷ ʫʜʘʨʥʳʝ ʧʘʣʝʦʩʣʝʜʳ ʌʝʨʛʘʥʩʢʦʡ ʫʧʘʚʰʝʡ ʧʝʨʝʜ ʤʝʣʦʚʳʤ ʧʝʨʠʦʜʦʤ 143 ʤʣʥ. ʣʝʪ 

ʥʘʟʘʜ ʠ, ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ ʩʪʦʣʢʥʫʚʰʝʡʩʷ 480 ʤʣʥ. ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ ʘʩʪʝʨʦʠʜʦʙʣʝʤ ʩ 

ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥʳ ʛʝʥʝʟʠʩ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʛʝʦʨʠʩʢʠ [13, 14]. 

ʋʜʘʨʥʳʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʥʝʙʝʩʥʳʭ ʪʝʣ ʧʨʠʚʦʜʷʪ ʢ ʢʨʫʛʦʚʦʨʦʪʘʤ ʧʦʣʠʛʨʫʥʪʦʚ. 

ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʠʚʝʜʝʥʘ ʙʘʟʦʚʘʷ ʀɻʅ ʤʦʜʝʣʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪ ʩʠʣʳ ʪʷʞʝʩʪʠ, ʘ ʪʘʢʞʝ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʨʦʛʝʥʦʚ ʉʫʰʠ, ʘʢʚʘʪʦʨʠʡ ʠ 

ʉʨʝʜʠʥʥʦ-ʦʢʝʘʥʠʯʝʩʢʠʭ ʭʨʝʙʪʦʚ, ʛʜʝ 1. ʀɻʅ ʦʩʴ ʚʨʘʱʝʥʠʷ ɻʝʦʠʜʘ; 2. ɻʝʥʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʩʠʣʳ ʪʷʞʝʩʪʠ ɿʝʤʣʠ; 3. ɻʝʦʥʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʨʘʜʠʝʥʝʪʘ ʩʠʣʳ ʪʷʞʝʩʪʠ ɿʝʤʣʠ. ʐʪʨʠʭʠ ʜʠʘʛʦʥʘʣʴʥʳʝ ʩ ʥʘʢʣʦʥʦʤ ʚ 

ʧʨʘʚʫʶ ʩʪʦʨʦʥʫ-ʛʝʦʥʦʤʦʨʦʛʝʥʥʦʩʪʠ ɿʝʤʣʠ. ʐʪʨʠʭʠ ʜʠʘʛʦʥʘʣʴʥʳʝ ʩ ʥʘʢʣʦʥʦʤ ʚ ʣʝʚʫʶ 

ʩʪʦʨʦʥʫ ï ʛʝʦʥʦʤʘʢʚʘʪʦʨʠʘʣʴʥʦʩʪʠ ɿʝʤʣʠ. ʀʟ ʨʠʩʫʥʢʘ 5 ɹ., ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʚʳʜʝʣʝʥʳ 

ʛʝʦʥʦʤʳ ʥʝʛʣʫʙʦʢʦ ʬʦʢʫʩʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʉʫʰʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 2 ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʠʢʠ 

ʥʘ ʩʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ ʠ 3 ʚ 2 ʨʘʟʘ ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʳʝ ʧʠʢʠ ʥʘ ʶʞʥʦʤ ʧʦʣʫʰʘʨʠʠ. 

ʅʝʛʣʫʙʦʢʦ ʬʦʢʫʩʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ (5-ɹ) ʜʥʘʘʢʚʘʪʦʨʠʡ (ʦʢʝʘʥʦʚ) ʧʦʢʘʟʘʥʳ ʦʨʘʥʞʝʚʳʤ 

ʮʚʝʪʦʤ ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʠʢʠ ʛʝʦʥʦʤʦʚʚ ʧʨʠʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʯʘʩʪʠ ɿʝʤʣʠ ʠ ʚ ʉʝʚʝʨʥʦʤ 

ʧʦʣʫʰʘʨʠʠ, ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ ʰʠʨʦʪʳ ʤʘʢʩʠʤʫʤʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʣʠʪʦʩʬʝʨʳ. ʅʘ ʨʠʩʫʥʢʝ 
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(5-ɺ) ʛʣʫʙʦʢʦʬʦʢʫʩʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʉʫʰʝ ʚʳʜʝʣʝʥʥʳʝ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ 

ʠʤʝʶʪ 4 ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʠʢʦʚ ʠʥʪʝʥʩʠʚʥʦ ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʭ ɻʝʦʠʜ. ɻʣʫʙʦʢʦʬʦʢʫʩʥʳʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚʳʜʝʣʝʥʥʳʝ ʦʨʘʥʞʝʚʳʤ ʮʚʝʪʦʤ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʠʟʢʠʝ ʧʨʠ-

ʵʢʚʘʪʦʨʠʘʣʴʥʳʝ ʶʞʥʳʝ ʰʠʨʦʪʳ ɿʝʤʣʠ ʠʩʧʳʪʳʚʘʶʪ ʤʘʢʩʠʤʘʣʴʥʳʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʪ 

ʩʝʡʩʤʦʢʘʪʘʩʪʨʦʬ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʨʠʩʫʥʢʦʤ 5 ɸ ʚʠʜʥʦ, ʯʪʦ ʠʤʝʝʪʩʷ 

ʢʚʘʟʠʩʠʤʤʝʪʨʠʯʝʩʢʘʷ ʢʦʨʨʝʣʷʮʠʷ ʛʝʦʥʦʤʦʚ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʛʨʘʜʠʝʥʪʦʚ 

ʩʠʣʳ ʪʷʞʝʩʪʠ, ʩ ʛʝʦʥʦʤʘʤʠ ʛʣʫʙʦʢʦ- ʠ ʥʝʛʣʫʙʦʢʦ ʬʦʢʫʩʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ [9, 16]. 

 
 

ɸ     ɹ.     ɺ 

ʈʠʩ. 5. ʀɻʅ ʤʦʜʝʣʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʝʦʥʦʤʦʚ: ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʠʣʳ 

ʪʷʞʝʩʪʠ. ʇʦ-ʰʠʨʦʪʥʦʛʦ ʣʘʪʝʨʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɹ. ʛʣʫʙʦʢʦʬʦʢʫʩʥʳʭ. ɺ. ʥʝ ʛʣʫʙʦʢʦʬʦʢʫʩʥʳʭ, 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘ ɿʝʤʣʝ 

 

ʅʘ ʨʠʩʫʥʢʝ 6 ʧʨʝʜʩʪʘʚʣʝʥʳ ʀɻʅ ʤʦʜʝʣʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦ-

ʜʦʣʛʦʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʪʠʧʠʟʘʮʠʠ ʠ ʧʨʦʛʥʦʟʘ ʛʝʦʥʦʤʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʦʨʦʛʝʥʥʦʩʪʠ, 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʩʪʠ ʠ ʘʢʚʘʪʦʨʠʘʣʴʥʦʩʪʠ ʥʘ ɿʝʤʣʝ ʠ ʝʝ ʩʫʙʯʘʩʪʷʭ: ɸ-ʖʞʥʦʛʦ, ɹ-ʉʝʚʝʨʥʦʛʦ 

ʧʦʣʫʰʘʨʠʡ ɻʝʦʠʜʘ.  

ɸ.  ɹ. 
ʈʠʩ. 6. ʀɻʅ ʤʦʜʝʣʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦ-ʜʦʣʛʦʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʪʠʧʠʟʘʮʠʠ ʠ ʧʨʦʛʥʦʟʘ 

ʛʝʦʥʦʤʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʦʨʦʛʝʥʥʦʩʪʠ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʩʪʠ ʠ ʘʢʚʘʪʦʨʠʘʣʴʥʦʩʪʠ ʥʘ ɿʝʤʣʝ ʠ ʝʝ ʩʫʙʯʘʩʪʷʭ 

 

ʀʟ ʀɻʅ ʤʦʜʝʣʠ 6 ʚʠʜʥʦ, ʯʪʦ ʚ ʩʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ ʚʳʜʝʣʝʥʳ 8 ʧʠʢʦʚ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʨʦʚʣʠ ʣʠʪʦʩʬʝʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ, ʘ ʶʞʥʦʤ ʧʦʣʫʰʘʨʠʠ 

6 ʧʠʢʦʚ ʠʟ ʢʦʪʦʨʳʭ 2 ʤʘʢʩʠʤʘʣʴʥʳ [9, 16]. 

ʅʘ ʨʠʩʫʥʢʝ 7-ɸ ʧʨʠʚʝʜʝʥʘ ʀɻʅ ʢʘʨʪʘ ʪʠʧʠʟʘʮʠʠ ʠ ʧʨʦʛʥʦʟʘ ʧʦʣʠʧʨʦʩʘʜʦʢ ʚ 

ʣʝʩʩʦʚʳʭ ʬʦʨʤʘʮʠʷʭ ʄʠʨʘ, ʛʜʝ ʞʝʣʪʳʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʛʝʦʥʦʤ ʠʥʪʝʛʨʘʣʴʥʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʣʝʩʩʦʚ, ʘ ʚʠʰʥʝʚʳʤ ʮʚʝʪʦʤ ʛʝʦʥʦʤʳ ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʣʦʱʘʜʝʡ ʠ 

ʧʠʢʦʚ ʨʘʟʚʠʪʠʷ ʧʦʣʠʧʨʦʩʘʜʢʠ ʚ ʣʝʩʩʦʚʳʭ ʬʦʨʤʘʮʠʷʭ ɿʝʤʣʠ. 

ɸ  ɹ. 
ʈʠʩ. 7. ʀɻʅ ʧʣʘʥʝʪʥʳʝ ʤʦʜʝʣʠ ʢʨʠʦʜʝʛʨʘʜʘʮʠʦʥʥʦʛʦ ʛʝʥʝʟʠʩʘ ʣʝʩʩʦʚ ʄʠʨʘ 

ʀɻʅʤʦʜʝʣʠʧʦʰʠʨʦʪʥʦʛʦʨʘʩʧʨʝʜʝʣʝʥʠʷ

ʩʠʣʴʥʳʭʟʝʤʣʝʪʨʷʩʝʥʠʡ

ɻʝʦʥʦʤʳʥʝʛʣʫʙʦʢʦʬʦʢʫʩʥʳʭʟʝʤʣʝʪʨʷʩʝʥʥʠʡ:

1 ïʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ

2 - ʘʢʚʘʪʦʨʠʘʣʴʥʳʭ

1

2

ɻʝʦʥʦʤʳʛʣʫʙʦʢʦʬʦʢʫʩʥʳʭʟʝʤʣʝʪʨʷʩʝʥʥʠʡ:

1 ïʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ

2 - ʘʢʚʘʪʦʨʠʘʣʴʥʳʭ



112 

 

ʅʘ ʨʠʩʫʥʢʝ 7-ɹ ʧʨʠʚʝʜʝʥʳ ʙʘʟʦʚʳʝ ɻʄ (ʛʦʤʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʝ) ʧʨʠʤʘʤʦʜʝʣʠ 

ʠ ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʧʦʣʠʵʜʨʦʚ (ʥʘʜʘʪʦʤʥʦ-

ʙʣʦʯʥʳʭ ʩʪʨʫʢʪʫʨ) ʠʟ ʢʚʘʨʮʘ ʠ ʢʘʨʙʦʥʘʪʥʳʭ ʚʠʩʢʝʨʩ-ʞʛʫʪʦʚ ʬʦʨʤʠʨʫʶʱʠʝ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʧʦʣʠʧʨʦʩʘʜʢʠ ʥʘ ʧʨʠʤʝʨʝ ʣʝʩʩʦʚ ʂʳʨʛʳʟʩʢʦʛʦ ʊʷʥʴ-ʐʘʥʷ [11, 16]. 

ʀʥʩʪʫʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʜʘʣʝʥʠʝ ʦʪ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʮʝʥʪʨʘ ʧʣʘʥʝʪʳ ʷʜʨʦ ʧʨʦʭʦʜʠʪ ʚ ʠʶʣʴ-ʘʚʛʫʩʪʝ ʠ ʬʝʚʨʘʣʝ ʤʝʩʷʮʘʭ, ʘ ʧʨʠʙʣʠʞʝʥʠʝ ʢ 

ʫʢʘʟʘʥʥʦʤʫ ʮʝʥʪʨʫ ʧʨʦʠʩʭʦʜʠʪ ʚ ʘʧʨʝʣʝ ʠ ʩʝʥʪʷʙʨʝ ʤʝʩʷʮʘʭ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʢʦʛʦ 

ʊʷʥʴ-ʐʘʥʷ ʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʟʘʢʦʥʦʤʝʨʥʦ ʚ ʘʧʨʝʣʝ, ʘʚʛʫʩʪʝ ʠ ʷʥʚʘʨʝ ʤʝʩʷʮʘʭ ʧʨʦʷʚʣʷʝʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʠʢʠ ʩʝʟʦʥʥʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʅʘʠʙʦʣʴʰʝʝ ʧʨʠʙʣʠʞʝʥʠʝ 

ʪʚʝʨʜʳʭ ʷʜʝʨ ʢ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤʫ ʮʝʥʪʨʫ ʧʣʘʥʝʪʳ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʩʝʥʪʷʙʨʝ ʤʝʩʷʮʝ, ʪ.ʝ. ʙʦʣʝʝ 

ʯʝʤ ʟʘ 2,5 ʤʝʩʷʮʘ ʜʦ ʧʝʨʝʭʦʜʘ ʪʚʝʨʜʳʭ ʷʜʝʨ ʚ ʩʝʨʝʜʠʥʝ ʜʝʢʘʙʨʷ ʤʝʩʷʮʘ ʠʟ ʩʝʚʝʨʥʦʛʦ ʚ 

ʶʞʥʦʝ ʧʦʣʫʰʘʨʠʝ ɿʝʤʣʠ. ɺ ʵʪʦ ʚʨʝʤʷ ʚ ʂʳʨʛʳʟʩʢʦʤ ʊʷʥʴ-ʐʘʥʝ ʠ ʊʘʜʞʠʢʠʩʪʘʥʝ ʠʤʝʝʪ 

ʤʝʩʪʦ ʧʠʢ ʘʢʪʠʚʠʟʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɺ ʩʝʨʝʜʠʥʝ ʜʝʢʘʙʨʷ ʪʚʝʨʜʳʝ ʷʜʨʘ ʚ ʦʨʙʠʪʘʣʴʥʦʡ 

ʤʠʛʨʘʮʠʠ ʦʧʫʩʢʘʶʪʩʷ ʠʟ ʩʝʚʝʨʥʦʛʦ ʠ ʧʝʨʝʭʦʜʷʪ ʚ ʶʞʥʦʝ ʧʦʣʫʰʘʨʠʝ ʧʣʘʥʝʪʳ, ʘ ʩ 22 

ʜʝʢʘʙʨʷ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʦʨʙʠʪʘʣʴʥʦʛʦ ʧʦʣʝʪʘ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʘʶʪ ʜʝʬʦʨʤʘʮʠʠ 

ʩʞʘʪʠʷ ʛʝʦʩʬʝʨ. ɺ ʢʦʥʮʝ ʜʝʢʘʙʨʷ ʠ ʥʘʯʘʣʝ ʷʥʚʘʨʷ ʤʝʩʷʮʝʚ ʚ ʂʳʨʛʳʟʩʢʦʤ ʊʷʥʴ-ʐʘʥʝ ʠ 

ʊʘʜʞʠʢʠʩʪʘʥʝ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ, ʥʘʙʣʶʜʘʝʪʩʷ ʟʠʤʥʠʡ ʧʠʢ ʘʢʪʠʚʥʦʩʪʠ ʩʝʡʩʤʠʯʥʦʩʪʠ. ɺ 

ʘʚʛʫʩʪʝ ʤʝʩʷʮʝ ʦʨʙʠʪʘ ʪʚʝʨʜʳʭ ʷʜʝʨ ʧʣʘʥʝʪʳ ʥʘʭʦʜʷʪʩʷ ʚ ʩʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ ʥʘ 

ʤʘʢʩʠʤʘʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ɿʝʤʣʠ, ʚ ʂʳʨʛʳʟʩʢʦʤ ʊʷʥʴ-ʐʘʥʝ ʠ 

ʊʘʜʞʠʢʠʩʪʘʥʝ ʟʘʢʦʥʦʤʝʨʝʥ ʦʩʝʥʥʠʡ ʧʠʢ ʘʢʪʠʚʥʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ 

ʊʘʜʞʠʢʠʩʪʘʥʘ ʚ ʦʪʣʠʯʠʝ ʦʪ ʂʳʨʛʳʟʩʪʘʥʘ ʝʞʝʛʦʜʥʦ 4-ʳʡ ʧʠʢ ʘʢʪʠʚʥʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʠʤʝʝʪʩʷ ʚ ʦʢʪʷʙʨʝ ʤʝʩʷʮʝ[15, 16]. 

ʇʨʠ ʦʨʙʠʪʘʣʴʥʦʤ ʦʙʣʝʪʝ ʟʠʤʦʡ 22 ʜʝʢʘʙʨʷ ɻʝʦʠʜ ʥʘʠʙʦʣʝʝ ʙʣʠʟʦʢ ʢ ʉʦʣʥʮʫ-147 

ʤʣʥ. ʢʤ. ʠ ʩʢʦʨʦʩʪʴ ʝʛʦ ʤʘʢʩʠʤʘʣʴʥʘ-30,3 ʢʤ/ʩʝʢ, ʩʦʟʜʘʶʪʩʷ ʥʘʧʨʷʞʝʥʠʷ ʩʞʘʪʠʷ ʠ 

ʫʤʝʥʴʰʘʝʪʩʷ ʦʙʲʝʤ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʘʩʩʘ ʧʣʘʥʝʪʳ. ʊʚʝʨʜʦʝ ʷʜʨʦ ɿʝʤʣʠ ʫʜʘʨʷʷʩʴ ʩ 

ʧʦʜʦʰʚʦʡ ʥʠʞʥʝʡ ʤʘʥʪʠʠ ʧʝʨʝʜʘʝʪ ʫʧʨʫʛʠʝ ʛʝʦʚʦʣʥʳ ʩʦʪʨʷʩʝʥʠʡ ʚ ʚʳʰʝʣʝʞʘʱʠʝ 

ʛʝʦʩʬʝʨʳ. ʇʨʠ ʵʪʦʤ ʫʧʨʫʛʠʝ ʥʘʢʦʧʣʝʥʥʳʝ ʠ ʦʩʪʘʪʦʯʥʳʝ ʦʪ ʥʘʧʨʷʞʝʥʠʡ ʛʝʦʜʝʬʦʨʤʘʮʠʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʛʝʦʨʠʩʢʦʚ ʦʪ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʠʤʥʝʡ ʬʘʟʳ ʠʭ ʘʢʪʠʚʠʟʘʮʠʠ. 

ʆʪʢʨʳʪʠʷ 13.07.1987ʛ. ʊʘʜʞʠʙʘʝʚʘ ʂ.ʊ., ɸʡʪʤʘʪʦʚʘ ʀ.ʊ. ʷʚʣʝʥʠʷ ʩʢʘʯʢʦʦʙʨʘʟʥʦʛʦ 

ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ ʠ, ʦʪ 3.10.2013 ʛʦʜʘ 

ʊʘʜʞʠʙʘʝʚʳʤ ʂ.ʊ., ʊʘʜʞʠʙʘʝʚʳʤ ɼ.ʂ., ɸʢʤʘʪʘʣʠʝʚʦʡ ʄ.ʉ. ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʩʢʦʨʦʩʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʧʦʣʷʨʠʟʦʚʘʥʥʦʡ 

ʩʜʚʠʛʦʚʦʡ ʚʦʣʥʳ ʦʪ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʪʚʝʨʜʳʭ ʤʘʪʝʨʠʘʣʘʭ (ʟʘʢʦʥ ʂʫʰʙʘʢʘʣʠ) 

[17, 18]. 

ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ɻʝʦʠʜʘ ʦʪ ʉʦʣʥʮʘ 22 ʠʶʥʷ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 152 ʤʣʥ. ʢʤ. 

ʩʢʦʨʦʩʪʴ ʧʦʣʝʪʘ ɿʝʤʣʠ ʤʠʥʠʤʘʣʴʥʘ-29,3 ʢʤ/ʩʝʢ, ʦʙʲʝʤ ʧʣʘʥʝʪʳ ʨʘʩʰʠʨʷʝʪʩʷ, ʘ ʤʘʩʩʘ 

ʫʤʝʥʴʰʘʝʪʩʷ. ʇʦʜʦʰʚʘ ʤʘʥʪʠʠ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʪʚʝʨʜʳʤ ʷʜʨʦʤ ʧʣʘʥʝʪʳ ʠ ʧʝʨʝʜʘʝʪ 

ʫʧʨʫʛʫʶ ʵʥʝʨʛʠʶ ʛʝʦʚʦʣʥ ʚ ʚʳʰʝ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʛʝʦʩʬʝʨʳ. ʇʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʧʣʘʥʝʪʳ 

ʝʞʝʛʦʜʥʦ ʚ ʚʝʩʝʥʥʝʝ ʠ ʦʩʝʥʥʝʝ ʨʘʚʥʦʜʝʥʩʪʚʠʷʭ, ɻʝʦʠʜ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ 

ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʠ ʦʙʲʝʤʥʳʭ ʜʝʬʦʨʤʘʮʠʡ [15, 16].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʫʪʨʠ ʧʣʘʥʝʪʦʩʬʝʨ ʧʦ ʜʨʝʥʘʞʥʳʤ ʦʙʦʣʦʯʢʘʤ ʛʠʜʨʠʜʥʦʛʦ ɻʝʦʠʜʘ 

ʧʨʪʝʢʘʝʪ ʢʨʫʛʦʚʦʨʦʪ ʧʦʣʠʛʨʫʥʪʦʚ ʠ ʠʭ ʢʦʤʧʦʥʝʥʪ, ʯʝʨʝʟ ʛʨʘʥʠʮʳ ʠʭ ʨʘʟʜʝʣʘ ʚʳʩʚʦʙʦʞʜʘʷ 

ʥʘʢʦʧʣʝʥʥʳʝ ʧʦʜ ʙʦʣʴʰʠʤʠ ʜʘʚʣʝʥʠʷʤʠ ʠ ʚʳʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʝ 

ʬʦʨʤʠʨʫʶʪ ʶʚʝʥʠʣʴʥʳʝ ʚʦʜʳ, ʨʫʜʦ-ʥʝʬʪʝ-ʛʘʟʦʚʳʝ ʠ ʠʥʳʝ ʧʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝ ʠ 

ʛʝʦʨʠʩʢʠ ʩʝʟʦʥʥʦʛʦ ʠ ʮʠʢʣʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ɺʳʚʦʜʳ 

1. ʆʙʦʩʥʦʚʘʥʳ ʧʨʠʥʮʠʧʳ ʥʦʚʳʭ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ: ʘ. ʢʘʪʘʩʪʨʦʬʦʚʝʜʝʥʠʷ; ʙ. 

ʛʦʤʦʣʦʛʠʯʝʩʢʦʡ ʤʠʥʝʨʘʣʦʛʠʠ; ʚ. ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʥʦʤʠʠ; ʠ ʩʦʟʜʘʥʳ ʥʘʫʢʦʝʤʢʠʝ ʧʝʨʚʳʝ 

ʦʩʥʦʚʳ ʆʙʱʝʡ ʊʝʦʨʠʠ ɿʝʤʣʠ.  
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2. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʟʜʘʪʴ ʧʣʘʥʝʪʘʨʥʫʶ ʩʝʪʴ ʄɻʈ-01-ʉ ʩʪʘʥʮʠʡ ʧʨʦʛʥʦʟʘ 
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ʀʅɾɽʅɽʈʅɸʗ ɻɽʆʅʆʄʀʗ ɻʀɼʈʀɼʅʆʁ ɿɽʄʃʀ ʀ ʂʈʋɻʆɺʆʈʆʊ ʇʆʃʀɻʈʋʅʊʆɺ ɺ 

ʇʃɸʅɽʊʆɻɽʅɽɿɽ ʉʆʃʅɽʏʅʆʁ ʉʀʉʊɽʄʓ 

ɺ ʩʪʘʪʴʝ ʜʣʷ ʧʨʦʛʥʦʟʘ ʠʟʤʝʥʝʥʠʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʢʣʠʤʘʪʘ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʳ 

ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʥʦʤʠʠ ʛʠʜʨʠʜʥʦʡ ɿʝʤʣʠ ʠ ʤʝʭʘʥʠʟʤʳ ʢʨʫʛʦʚʦʨʦʪʘ ʧʦʣʠʛʨʫʥʪʦʚ ʚ ʧʣʘʥʝʪʦʛʝʥʝʟʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʠʛʨʫʥʪʳ, ʠʥʞʝʥʝʨʥʘʷ ʛʝʦʥʦʤʠʷ, ʛʠʜʨʠʜʥʘʷ ɿʝʤʣʷ, ʧʦʣʠʵʜʨʳ, ʛʝʦʥʦʤʳ, 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʛʝʦʵʜʨʳ, ʥʝʙʝʩʥʳʝ ʪʝʣʘ, ʘʩʪʝʨʦʠʜʳ, ʫʜʘʨʥʳʝ ʩʪʦʣʢʥʦʚʝʥʠʷ, ʧʣʘʥʝʪʦʛʝʥʝʟ. 

 

ENGINEERING GEONOMY HYDRIDE EARTH AND CYCLE  POLIGRUNTOV IN PLANETOGENEZE 

SOLAR SYSTEM 

In an article for forecasting environmental changes, climate and water resources presents the basics of 

engineering geonomy hydride Earth and mechanisms in the cycle poligruntovplanetogeneze. 

Key words: poligrunty, engineering geonomy, Hydride Earth polyhedrageonomy, transformation, geoedry, 

celestial bodies, asteroids, impact collision, planetogenez.  
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ʆʇɸʉʅʓɽ ɻɽʆʃʆɻʀʏɽʉʂʀɽ ʇʈʆʎɽʉʉʓ ɹɸʉʉɽʁʅɸ ʈ. ɿɽʈɸɺʐɸʅ 

ʈɽʉʇʋɹʃʀʂʀ ʊɸɼɾʀʂʀʉʊɸʅ 

 

ʅ.ʄ. ʈʘʩʫʣʦʚ, ʉ.ʄ. ʉʘʠʜʦʚ, ʈ.ɸ. ʉʘʥʛʠʥʦʚ
 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʟʝʤʝʣʴʥʦʤʫ 

ʫʧʨʘʚʣʝʥʠʶ ʠ ʛʝʦʜʝʟʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ,  

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʚ ʨʝʛʠʦʥʝ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʠ ʊʘʜʞʠʢʠʩʪʘʥʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʠʥʪʝʥʩʠʚʥʳʤ ʠʨʨʠʛʘʮʠʦʥʥʳʤ ʦʩʚʦʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ, ʫʨʙʘʥʠʟʘʮʠʝʡ, ʦʩʚʦʝʥʠʝʤ ʛʦʨʥʳʭ 

ʩʢʣʦʥʦʚ ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʧʣʦʱʘʜʝʡ ʜʣʷ ʟʘʩʪʨʦʡʢʠ ʦʙʫʩʣʦʚʠʣʠ ʫʛʨʦʟʫ ʨʘʟʚʠʪʠʷ 

ʦʧʘʩʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʪʝʭʥʦʛʝʥʥʳʤʠ ʥʘ ʦʩʚʦʝʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ. ʇʨʦʷʚʣʝʥʠʝ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʭʘʨʘʢʪʝʨʥʦ ʚ ɿʝʨʘʚʰʘʥʩʢʦʡ ʜʦʣʠʥʝ. 

ʇʦ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʠʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʩʷ ʢ 

ʖʞʥʦʡ ʊʷʥʴ-ʐʘʥʴʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʩʦʙʝʥʥʳʤ ʦʪʣʠʯʠʝʤ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʧʨʠʧʦʜʥʷʪʦʩʪʴ 

ʨʝʣʴʝʬʘ ʥʘ ʚʳʩʦʪʫ ʙʦʣʝʝ, ʯʝʤ 5000 ʤ. ɺ ʮʝʣʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʱʝʝ ʧʦʥʠʞʝʥʠʝ ʦʙʣʘʩʪʠ ʥʘ 

ʟʘʧʘʜ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʩʪʨʦʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʭʦʨʦʰʦ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʨʘʚʥʠʥ, ʦʙʳʯʥʦ ʧʨʠʧʦʜʥʷʪʳʭ ʥʘ 

ʙʦʣʴʰʫʶ ʚʳʩʦʪʫ. 

ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʢʘʢ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ, 

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ ʜʣʷ ʦʮʝʥʢʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʠʤʝʶʱʠʭ ʩʚʦʸ ʨʘʟʚʠʪʠʝ. ɺ ʨʝʛʠʦʥʘʣʴʥʦʤ ʧʣʘʥʝ ʜʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʩʷ ʧʦ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʢ ʊʫʨʢʝʩʪʘʥʦ-ɿʝʨʘʚʰʘʥʩʢʦʤʫ 

ʨʝʛʠʦʥʫ, ʧʦ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʢ ʖʞʥʦʡ ʊʷʥʴ-ʐʘʥʴʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʢ ɿʝʨʘʚʰʘʥʩʢʦʤʫ ʧʦʜʨʝʛʠʦʥʫ[1]. 

ʀʟ ʬʠʟʠʢʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʨʘʟʚʠʪʳ ʵʨʦʟʠʷ (ʛʣʫʙʠʥʥʘʷ ʠ ʧʣʦʩʢʦʩʪʥʦʡ ʩʤʳʚ), 

ʩʝʣʠ, ʦʧʦʣʟʥʠ, ʦʩʳʧʠ, ʢʘʤʥʝʧʘʜʳ ʠ ʤʥʦʛʦʣʝʪʥʷʷ ʤʝʨʟʣʦʪʘ. ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ 

ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ[2]. ʆʥʦ 

ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʮʝʥʢʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʥʘʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʦʩʚʦʝʥʠʷ ʨʝʛʠʦʥʘ ʩ ʮʝʣʴʶ ʝʛʦ ʟʘʱʠʪʳ ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʵʢʟʦʛʝʥʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ. ʇʦʵʪʦʤʫ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩ ʫʯʸʪʦʤ ʩʦʚʦʢʫʧʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ 

ʦʮʝʥʢʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʜʘʣʴʥʝʡʰʠʡ ʧʨʦʛʥʦʟ. 

ɼʦʤʠʥʠʨʫʶʱʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʧʨʦʮʝʩʩʳ ʬʠʟʠʯʝʩʢʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʦʧʦʣʟʥʝʡ ʠ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ, ʪʘʢʞʝ ʨʘʟʚʠʪʳ ʢʘʤʥʝʧʘʜʳ, ʦʙʚʘʣʳ, ʵʨʦʟʠʷ ʙʝʨʝʛʦʚ, 

ʧʣʦʩʢʦʩʪʥʦʡ ʩʤʳʚ, ʟʘʪʦʧʣʝʥʠʝ ʧʨʝʜʨʫʩʣʦʚʦʡ ʯʘʩʪʠ ʨʝʢʠ, ʧʦʜʪʦʧʣʝʥʠʝ ʛʨʫʥʪʦʚʳʤʠ 

ʚʦʜʘʤʠ. ʀʟ ʤʝʨʟʣʦʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʨʘʟʚʠʪ r ʤʝʨʟʣʦʪʥʦʝ ʧʫʯʝʥʠʝ ʛʨʫʥʪʦʚ, ʥʘʣʝʜʠ. ɼʣʷ 

ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʠʭ 

ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʛʥʦʟʘ ʨʘʩʩʤʦʪʨʠʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʧʨʠʣʝʛʘʶʱʠʭ ʫʯʘʩʪʢʦʚ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʥʘʙʦʨ ʧʨʦʮʝʩʩʦʚ: ʬʠʟʠʯʝʩʢʦʝ 

ʚʳʚʝʪʨʠʚʘʥʠʝ, ʵʨʦʟʠʷ, ʩʝʣʠ, ʢʘʤʥʝʧʘʜʳ, ʦʩʳʧʠ, ʦʙʚʘʣʳ, ʧʦʜʪʦʧʣʝʥʠʝ ʦʩʚʦʝʥʥʳʭ ʫʯʘʩʪʢʦʚ, 

ʦʚʨʘʛʦʦʙʨʘʟʦʚʘʥʠʝ, ʧʦʜʤʳʚ ʠ ʦʙʨʫʰʝʥʠʝ ʙʝʨʝʛʦʚ ʨʝʢʠ ʜʣʷ ʫʜʦʙʩʪʚʘ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʪʨʸʭ ʛʨʫʧʧʘʭ: 

ɸ. ʇʨʦʮʝʩʩʳ, ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʞʠʟʥʠ ʛʦʨʥʳʭ ʨʝʛʠʦʥʦʚ. 

ʇʨʦʮʝʩʩʳ ʵʪʦʡ ʛʨʫʧʧʳ - ʬʠʟʠʯʝʩʢʦʝ ʚʳʚʝʪʨʠʚʘʥʠʝ ʠ ʵʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ. ʆʥʠ 

ʧʨʦʷʚʣʷʶʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ ʠ ʬʦʨʤʠʨʫʶʪ ʩʦʚʨʝʤʝʥʥʳʡ ʦʙʣʠʢ ʨʝʣʴʝʬʘ. 
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ʌʠʟʠʯʝʩʢʦʝ ʚʳʚʝʪʨʠʚʘʥʠʝ - ʵʪʦ ʦʙʷʟʘʪʝʣʴʥʳʡ ʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʧʨʦʮʝʩʩ 

ʚʩʝʭ ʛʦʨʥʳʭ ʠ ʚʳʩʦʢʦʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʦʩʥʦʚʘ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚʩʝʭ ʪʠʧʦʚ 

ʜʝʣʶʚʠʘʣʴʥʳʭ ʧʦʢʨʦʚʦʚ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʥʘʢʦʧʣʝʥʠʡ. ʅʘ ʚʳʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʧʦʚʩʝʤʝʩʪʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʫʯʘʩʪʢʘʭ ʦʙʥʘʞʝʥʠʷ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ. ʆʩʥʦʚʥʳʤʠ ʘʛʝʥʪʘʤʠ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʜʦʞʜʝʚʳʝ ʠ ʪʘʣʳʝ ʚʦʜʳ, ʨʝʟʢʠʝ ʩʫʪʦʯʥʳʝ ʠ ʛʦʜʦʚʳʝ ʢʦʣʝʙʘʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʩʠʣʘ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ, ʤʦʨʦʟʥʳʝ ʚʳʚʝʪʨʠʚʘʥʠʝ, ʤʦʱʥʦʩʪʴ 

ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʤʥʦʛʦʣʝʪʥʠʭ ʨʘʩʪʝʥʠʡ, ʠ ʜʨ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩʘ ʚʳʚʝʪʨʠʚʘʥʠʷ 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ ʥʘ ʦʪʜʝʣʴʥʳʝ ʛʣʳʙʳ (ʨʘʟʤʝʨʦʤ ʜʦ 2-3-ʭ ʤ ʚ 

ʧʦʧʝʨʝʯʥʠʢʝ), ʘ ʪʘʢʞʝ ʚ ʱʝʙʝʥʴ, ʜʨʝʩʚʫ, ʧʝʩʯʘʥʳʝ ʠ ʧʳʣʝʚʘʪʦ-ʛʣʠʥʠʩʪʳʝ ʯʘʩʪʠʮʳ, ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʪʠʧʠʯʥʦʡ ʢʦʨʳʚʳʚʝʪʨʠʚʘʥʠʷ. 
ʄʦʱʥʦʩʪʴ ʜʠʩʧʝʨʩʥʦʡ ʠ ʦʙʣʦʤʦʯʥʦʡ ʟʦʥ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 

2-3 ʤ. ʅʘʢʦʧʣʝʥʠʝ ʙʦʣʴʰʠʭ ʤʦʱʥʦʩʪʝʡ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʚʚʠʜʫ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʦʚ (ʙʦʣʝʝ 40-45 ʛʨʘʜʫʩʦʚ ʜʦ 90 ʛʨʘʜʫʩʦʚ) ʠ ʚʳʩʦʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʝʣʶʚʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʧʣʦʩʢʦʩʪʥʦʛʦ ʩʤʳʚʘ. 

ʕʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʢʣʦʥʦʚʳʝ ʠ ʨʫʩʣʦʚʳʝ. ʂ ʩʢʣʦʥʦʚʳʤ 

ʵʨʦʟʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ ʦʪʥʦʩʷʪʩʷ ʧʣʦʩʢʦʩʪʥʦʡ ʩʤʳʚ ʠ ʩʪʨʫʡʯʘʪʘʷ ʵʨʦʟʠʷ. ʇʣʦʩʢʦʩʪʥʦʡ 

ʩʤʳʚ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʦʙʥʘʞʝʥʥʳʭ ʠʣʠ ʧʣʦʭʦ ʟʘʜʝʨʥʦʚʘʥʥʳʭ ʩʢʣʦʥʘʭ ʜʦʣʠʥʳ ʨ. ɿʝʨʘʚʰʘʥ 

ʠ ʝʝ ʙʦʢʦʚʳʭ ʩʘʸʚ, ʛʜʝ ʩʪʝʢʘʶʱʠʝ ʚ ʚʠʜʝ ʤʝʣʢʠʭ ʩʪʨʫʝʢ ʜʦʞʜʝʚʳʝ ʠ ʪʘʣʳʝ ʚʦʜʳ ʩʤʳʚʘʶʪ 

ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʜʫʢʪʳ ʚʳʚʝʪʨʠʚʘʥʠʷ. ʇʳʣʝʚʘʪʦ-ʛʣʠʥʠʩʪʳʝ ʠ ʧʝʩʯʘʥʳʝ ʯʘʩʪʠʮʳ 

ʧʝʨʝʥʦʩʷʪʩʷ ʚʦ ʚʟʚʝʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʜʨʝʩʚʷʥʦ-ʱʝʙʝʥʠʩʪʳʝ ʧʝʨʝʢʘʪʳʚʘʶʪʩʷ. ʉʤʳʪʳʝ 

ʯʘʩʪʠʮʳ ʛʨʫʥʪʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʣʦʥʦʚ ʦʪʣʘʛʘʶʪʩʷ ʫ ʧʦʜʥʦʞʠʡ, ʦʙʨʘʟʫʷ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠʡ 

ʢʦʤʧʣʝʢʩ ʜʝʣʶʚʠʘʣʴʥʦ-ʦʩʳʧʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʇʨʦʮʝʩʩʳ ʩʪʨʫʡʯʘʪʦʡ ʵʨʦʟʠʠ ʧʨʦʠʩʭʦʜʷʪ ʥʘ 

ʢʨʫʪʳʭ ʠ ʜʣʠʥʥʳʭ ʩʢʣʦʥʘʭ ʚʦ ʚʨʝʤʷ ʩʠʣʴʥʳʭ ʣʠʚʥʝʡ, ʦʪʜʝʣʴʥʳʝ ʩʪʨʫʠ ʚʦʜʳ 

ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʨʫʯʴʠ, ʢʦʪʦʨʳʝ ʧʨʦʨʝʟʘʶʪ ʣʝʛʢʦʨʘʟʤʳʚʘʝʤʳʝ ʦʪʣʦʞʝʥʠʷ ʠ ʦʙʨʘʟʫʶʪ 

ʧʨʦʤʦʠʥʳ ʰʠʨʠʥʦʡ ʠ ʛʣʫʙʠʥʦʡ ʜʦ 2-3 ʤ. 

ɹ. ʇʨʦʮʝʩʩʳ, ʨʘʟʚʠʪʳʝ ʚ ʞʠʣʳʭ ʨʘʡʦʥʘʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʠ ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʜʦʣʠʥʳ ʨ. ɿʝʨʘʚʰʘʥ - ʩʝʣʠ, ʢʘʤʥʝʧʘʜʳ, ʦʩʳʧʠ, ʦʩʦʚʳ, ʦʙʚʘʣʳ, ʧʦʜʪʦʧʣʝʥʠʝ 

ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ, ʟʘʪʦʧʣʝʥʠʝ, ʦʚʨʘʛʠ, ʧʦʜʤʳʚ ʠ ʦʙʨʫʰʝʥʠʝ ʙʝʨʝʛʦʚ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʨʦʮʝʩʩʳ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʨʘʡʦʥʘʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ 

ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʅʘ ʤʥʦʛʠʭ ʫʯʘʩʪʢʘʭ ʦʥʠ ʧʦʜʚʝʨʛʘʶʪ ʫʛʨʦʟʝ ʞʠʣʳʝ ʤʘʩʩʠʚʳ, 

ʦʪʜʝʣʴʥʳʝ ʜʦʤʘ, ʥʘʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʦʙʲʝʢʪʳ, ʢʘʥʘʣʳ, ʘʚʪʦʜʦʨʦʛʠ, 

ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʨʠʩʢʘ ʦʪ ʧʨʠʨʦʜʥʳʭ ʦʧʘʩʥʦʩʪʝʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ 

ʜʘʞʝ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʅʘʧʨʠʤʝʨ, ʧʦʪʝʥʮʠʘʣʴʥʳʡ 

ʧʨʦʨʳʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʦʟʸʨ ʚ ʨʘʡʦʥʝ ʠʩʪʦʢʦʚ ʨ. ɿʝʨʘʚʰʘʥ ʠ ʥʝʢʦʪʦʨʳʭ ʩʫʙʙʘʩʝʡʥʦʚ 

ʩʝʚʝʨʥʦʛʦ ʩʢʣʦʥʘ ɿʝʨʘʚʰʘʥʩʢʦʛʦ ʭʨʝʙʪʘ. 

ʉʝʣʝʚʳʝ ʧʦʪʦʢʠ ʥʘ ʦʧʠʩʳʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠʤʝʶʪ ʵʨʦʟʠʦʥʥʦʝ ʠ ʵʨʦʟʠʦʥʥʦ-

ʦʩʳʧʥʦʝ ʟʘʨʦʞʜʝʥʠʝ ʠ ʧʦ ʩʦʩʪʘʚʫ ʦʪʥʝʩʝʥʳ ʢ ʚʦʜʦʢʘʤʝʥʥʳʤ ʧʘʚʦʜʢʘʤ ʠʣʠ 

ʛʨʷʟʝʢʘʤʝʥʥʳʤ ʧʦʪʦʢʘʤ ʩʣʘʙʦʡ ʥʘʩʳʱʝʥʥʦʩʪʠ. ɿʘʨʦʞʜʝʥʠʝ ʩʝʣʝʡ ʚ ʮʝʣʦʤ ʧʦ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʭʦʜʥʳʭ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʚʳʩʦʪʥʳʭ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ, ʭʦʪʷ ʜʣʷ ʩʝʣʝʡ ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ ʙʦʨʪʘ ʜʦʣʠʥʳ ʩʫʱʝʩʪʚʫʶʪ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ, 

ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʝ ʫʩʣʦʚʠʷ ʟʘʨʦʞʜʝʥʠʷ. ʉʝʣʝʚʳʝ ʧʦʪʦʢʠ ʧʨʦʷʚʣʷʶʪʩʷ ʧʦ ʵʨʦʟʠʦʥʥʳʤ 

ʜʦʣʠʥʘʤ ʨʘʟʥʦʛʦ ʢʣʘʩʩʘ: ʧʦʢʨʫʧʥʳʤ ʚʦʜʥʳʤ, ʧʦ ʢʨʫʧʥʳʤ ʙʝʟʚʦʜʥʳʤ ʠ ʩʢʣʦʥʦʚʳʤ 

ʜʦʣʠʥʘʤ ʤʘʣʦʛʦ ʧʦʨʷʜʢʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʝʣʠ ʚ ʵʪʠʭ ʜʦʣʠʥʘʭ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʝʟʦʥʘʤ 

ʟʘʨʦʞʜʝʥʠʷ, ʠ ʨʘʩʭʦʜʦʤ, ʠ ʦʙʲʸʤʦʤ ʝʜʠʥʦʚʨʝʤʝʥʥʳʭ ʚʳʥʦʩʦʚ, ʠ ʯʘʩʪʦʪʦʡ ʧʨʦʷʚʣʝʥʠʷ, ʠ 

ʤʘʩʰʪʘʙʦʤ ʫʛʨʦʟʳ. ʆʙʨʘʟʦʚʘʥʠʝ ʩʝʣʝʡ ʧʨʦʠʩʭʦʜʠʪ ʦʙʳʯʥʦ ʚ ʜʚʘ ʩʝʟʦʥʘ - ʪʘʷʥʠʝ ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ ʚ ʘʧʨʝʣʝ-ʤʘʝ ʠ ʚʳʧʘʜʝʥʠʝ ʩʝʟʦʥʥʳʭ ʣʠʚʥʝʡ ʠ ʜʦʞʜʝʡ ʚ ʥʘʯʘʣʝ ʣʝʪʘ. 

ʇʦʚʪʦʨʷʝʤʦʩʪʴ ʩʝʣʝʡ ʚ ʩʨʝʜʥʝʤ 1 ʨʘʟ ʚ 3-5 ʣʝʪ, ʟʘʨʦʞʜʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠ 

ʠʥʪʝʥʩʠʚʥʳʭ ʣʠʚʥʝʚʳʭ ʦʩʘʜʢʘʭ. 

ʆʙʨʘʟʦʚʘʥʠʝ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ ʧʨʦʭʦʜʠʪ ʥʘ ʜʚʫʭ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ ʚ 
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ʘ) ʥʘ ʩʢʣʦʥʘʭ ʚ ʣʦʞʙʠʥʘʭ ʠ ʤʘʣʳʭ ʵʨʦʟʠʦʥʥʳʭ ʜʦʣʠʥʘʭ ʚ ʚʠʜʝ ʨʘʟʦʙʱʸʥʥʳʭ ʤʘʣʳʭ 

ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʩʦʢʠʭ ʧʨʦʣʶʚʠʘʣʴʥʦ-ʘʣʣʶʚʠʘʣʴʥʳʭ ʪʝʨʨʘʩ, ʥʝʨʝʜʢʦ 

ʥʘʜ ʞʠʣʳʤʠ ʟʦʥʘʤʠ ʠ ʦʩʚʦʝʥʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ;  

ʙ) ʥʘ ʫʯʘʩʪʢʘʭ ʚʦʜʥʳʭ ʢʨʫʧʥʳʭ ʜʦʣʠʥ ʨʫʯʴʝʚ ʠ ʦʚʨʘʞʥʳʭ ʚʨʝʟʦʚ ʥʘ ʫʩʪʫʧʘʭ ʥʠʟʢʠʭ 

ʪʝʨʨʘʩ, ʛʜʝ ʨʘʟʛʨʫʟʢʘ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ ʚʳʭʦʜʠʪ ʚ ʧʦʡʤʫ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨʫʩʣʦ ʨ. 

ɿʝʨʘʚʰʘʥ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʭ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʨʘ. 

ʈʘʟʛʨʫʟʢʘ ʩʝʣʝʡ, ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʩʥʦʚʘʥʠʠ ʩʢʣʦʥʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥʦʚʳʭ ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʪʝʨʨʘʩʘʭ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʘ 

ʟʘʩʪʨʦʝʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʜʦʣʠʥʳ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʶʞʥʳʭ ʩʢʣʦʥʘʭ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ʚ ʩʝʚʝʨʥʳʭ 

ʦʪʨʦʛʘʭ ɿʝʨʘʚʰʘʥʩʢʦʛʦ ʭʨʝʙʪʘ ʦʙʩʣʝʜʦʚʘʥʦ 59 ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʩʝʣʝʚʳʭ ʨʫʩʝʣ ʩʨʝʜʥʝʡ ʠ 

ʙʦʣʴʰʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ, ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʚʦʜʥʳʤʠ ʧʦʪʦʢʘʤʠ ʠ ʢʨʫʧʥʳʤʠ ʚʦʜʦʩʙʦʨʥʳʤʠ 

ʙʘʩʩʝʡʥʘʤʠ ʧʣʦʱʘʜʴʶ ʦʪ 0.5 ʜʦ 2 ʢʤ
2
 ï ʚʪʦʨʦʡ ʠ ʪʨʝʪʝʡ ʢʘʪʝʛʦʨʠʠ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ ʩ 

ʚʦʟʤʦʞʥʳʤʠ ʨʘʩʭʦʜʘʤʠ ʦʪ 10 ʜʦ 100ʠ ʙʦʣʝʝ ʤ/ʩʝʢ ʠ 20 ʫʯʘʩʪʢʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʣʳʭ 

ʩʢʣʦʥʦʚʳʭ ʩʝʣʝʡ. ɺʩʝ ʦʥʠ ʷʚʣʷʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʝʣʝʦʧʘʩʥʳʤʠ, ʥʝʩʫʱʠʤʠ ʫʛʨʦʟʫ 

ʞʠʣʳʤ ʜʦʤʘʤ ʠ ʜʨʫʛʠʤ ʦʙʲʝʢʪʘʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʅʘ ʤʥʦʛʠʭ ʫʯʘʩʪʢʘʭ ʩʝʣʝʚʳʝ ʣʦʛʠ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʫʯʘʩʪʢʠ ʠ ʦʙʨʘʟʫʶʪ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ ʩʢʣʦʥʦʚʦ-ʵʨʦʟʠʦʥʥʳʡ ʪʠʧ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ. ʕʪʠ ʫʯʘʩʪʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 4-ʡ 

ʩʪʝʧʝʥʴʶ ʦʧʘʩʥʦʩʪʠ ʩ ʧʨʦʷʚʣʝʥʠʝʤ ʩʝʣʝʡ ʨʘʩʭʦʜʳ, ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʶʪ 10 ʤ
3
/ʩʝʢ. 

ʇʦʚʪʦʨʷʝʤʦʩʪʴ ʩʝʣʝʡ ʚ ʥʠʟʢʦʛʦʨʥʦʡ ʟʦʥʝ ʜʦʣʠʥʳ ʨ. ɿʝʨʘʚʰʘʥ ʩʦʩʪʘʚʣʷʝʪ ʨʘʟ ʚ 2 

ʛʦʜʘ, ʠʥʦʛʜʘ ʠ ʙʦʣʝʝ ʣʝʪ. ʉʝʣʠ ʠʤʝʶʪ ʣʠʚʥʝʚʳʡ ʠ ʩʥʝʛʦʚʦ-ʣʠʚʥʝʚʳʡ ʭʘʨʘʢʪʝʨ. ʅʘʠʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʳʝ ʩʝʣʠ ʩ ʙʦʣʴʰʠʤ ʨʘʩʭʦʜʦʤ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʘ ʶʞʥʳʭ ʩʢʣʦʥʘʭ 

ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʭʨʝʙʪʘ ʧʦ ʩʫʭʠʤ ʣʦʛʘʤ. ɿʘʨʦʞʜʝʥʠʝ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʧʨʠʚʦʜʦʨʘʟʜʝʣʴʥʦʡ ʯʘʩʪʠ ʩʝʣʝ ʬʦʨʤʠʨʫʶʱʠʭ ʜʦʣʠʥ. ʂʨʦʤʝ ʪʦʛʦ ʚ ʫʚʝʣʠʯʝʥʠʠ ʩʝʣʝʚʦʛʦ 

ʧʦʪʦʢʘ ʫʯʘʩʪʚʫʶʪ ʙʦʢʦʚʳʝ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʵʨʦʟʠʦʥʥʳʝ ʣʦʞʙʠʥʳ. 

ʉʝʣʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʥʩʠʚʥʳʭ ʣʠʚʥʝʚʳʭ ʜʦʞʜʝʡ ʠʣʠ ʨʝʟʢʦʛʦ ʪʘʷʥʠʷ 

ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʦʟʜʥʝʡ ʚʝʩʥʦʡ ʠʣʠ 

ʨʘʥʥʠʤ ʣʝʪʦʤ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʝʣʝʡ ʦʙʫʩʣʦʚʣʝʥʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʩʢʣʦʥʦʚ ʚ 

ʦʙʣʘʩʪʠ ʟʘʨʦʞʜʝʥʠʷ ʠ ʪʨʘʥʟʠʪʘ. ɿʜʝʩʴ ʩʢʣʦʥʳ, ʩʣʦʞʝʥʥʳʝ ʜʝʣʶʚʠʘʣʴʥʦ-ʢʦʣʣʶʚʠʘʣʴʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ, ʩʣʘʙʦ ʟʘʜʝʨʥʦʚʘʥʳ. ʉʝʣʠ ʥʦʩʷʪ ʵʨʦʟʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ 

ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʛʨʷʟʝʢʘʤʝʥʥʳʝ. 

ʉʠʪʫʘʮʠʷ ʫʩʫʛʫʙʣʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ ʚʳʰʝ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʡ ʧʨʦʮʝʩʩ, ʪ.ʝ. ʚ ʩʣʫʯʘʝ ʧʨʦʨʳʚʘ 

ʠʨʨʠʛʘʮʠʦʥʥʦʛʦ ʢʘʥʘʣʘ ʚʦ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ 

ʟʘʪʦʧʣʝʥʠʝ ʞʠʣʳʭ ʤʘʩʩʠʚʦʚ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʠʞʝ (ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ ɿʦʩʫʥ). ʉʫʜʷ ʧʦ 

ʢʦʥʫʩʘʤ ʚʳʥʦʩʘ ʢʨʫʧʥʳʭ ʩʦʣʝʦʙʨʘʟʫʶʱʠʭ ʜʦʣʠʥ ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ, ʧʨʦʠʩʭʦʜʷʪ ʩ 

ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ 1 ʨʘʟ ʚ ʥʝʩʢʦʣʴʢʦ ʣʝʪ. ʅʝʙʦʣʴʰʠʝ ʢʦʥʫʩʘ ʚʳʥʦʩʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʧʨʦʭʦʞʜʝʥʠʠ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ ʨʘʟ ʚ 2-5 ʣʝʪ. ʉʝʣʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ. ʆʥʠ ʚʳʟʳʚʘʶʪ 

ʟʘʪʦʧʣʝʥʠʝ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ.  

ɿʘʨʦʞʜʝʥʠʝ ʩʝʣʝʡ ʚ ʮʝʣʦʤ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʭʦʜʥʳʭ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʚʳʩʦʪʥʳʭ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ 

ʥʠʞʝ ʢʘʨʪʝ (ʨʠʩ.1) ʦʪʨʘʞʘʝʪʩʷ ʦʙʱʠʡ ʭʘʨʘʢʪʝʨ ʩʝʣʝʚʳʭ ʫʯʘʩʪʢʦʚ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ 

ʟʘʨʦʞʜʝʥʠʷ ʠ ʧʨʦʷʚʣʝʥʠʷ ʩʝʣʝʡ, ʢʘʢ ʧʦ ʣʝʚʦʤʫ, ʪʘʢ ʠ ʧʦ ʧʨʘʚʦʤʫ ʙʦʨʪʫ ʜʦʣʠʥʳ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʝʣʝʡ ʧʦ ʧʨʘʚʦʤʫ ʠ ʣʝʚʦʤʫ ʙʦʨʪʘʤ ʜʦʣʠʥʳ ʧʨʦʠʩʭʦʜʠʪ ʚ ʜʚʫʭ 

ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʩʢʣʦʥʘʭ ʧʦ ʩʦʝʜʠʥʷʶʱʠʤʩʷ 

ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʝʜʠʥʳʡ ʧʦʪʦʢ ʤʘʣʳʤ ʣʦʞʙʠʥʘʤ ʠ ʤʘʣʳʤ ʵʨʦʟʠʦʥʥʳʤ ʜʦʣʠʥʘʤ ʚ ʚʠʜʝ 

ʨʘʟʦʙʱʸʥʥʳʭ ʤʘʣʳʭ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʫ ʦʩʥʦʚʘʥʠʷ ʩʢʣʦʥʦʚ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʚʦʜʦʩʙʦʨʥʳʭ ʮʠʨʢʘʭ ʚ ʧʨʠʚʦʜʦʨʘʟʜʝʣʴʥʦʡ ʯʘʩʪʠ, ʛʜʝ ʬʦʨʤʠʨʫʶʪʩʷ ʢʨʫʧʥʳʝ ʚʦʜʥʳʝ 

ʧʦʪʦʢʠ, ʢʦʪʦʨʳʝ ʥʠʞʝ ʧʝʨʝʭʦʜʷʪ ʚ ʩʝʣʝʚʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʛʨʷʟʝʢʘʤʝʥʥʳʝ, ʨʘʟʛʨʫʟʢʘ 
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ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʫ ʦʩʥʦʚʘʥʠʷ ʩʢʣʦʥʦʚ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʨʫʧʥʳʭ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ. 

ʂʘʤʥʝʧʘʜʳ ʠ ʦʩʳʧʠ ʟʘʥʠʤʘʶʪ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ 2-ʝ ʤʝʩʪʦ 

ʧʦʩʣʝ ʦʧʦʣʟʥʝʡ. ʂʘʤʥʝʧʘʜʳ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʦʩʥʦʚʥʦʤ ʧʦ ʧʨʘʚʦʤʫ ʙʦʨʪʫ ʜʦʣʠʥʳ ʨʝʢʠ, 

ʥʘʚʠʩʘʷ ʥʘʜ ʞʠʣʳʤʠ ʤʘʩʩʠʚʘʤʠ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʘʤʥʝʧʘʜʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʢʘʣʴʥʳʭ ʠ 

ʧʦʣʫʩʢʘʣʴʥʳʭ ʧʦʨʦʜʘʭ ʜʝʚʦʥʩʢʦʛʦ, ʩʠʣʫʨʠʡʩʢʦʛʦ ʠ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʦʚ. ʉʠʣʴʥʦ 

ʚʳʚʝʪʨʝʣʳʝ ʧʦʨʦʜʳ ʦʙʥʘʞʘʶʪʩʷ ʧʦʯʪʠ ʥʝʧʨʝʨʳʚʥʦʡ ʧʦʣʦʩʦʡ ʚ ʩʨʝʜʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʩʢʣʦʥʘ, ʛʜʝ ʯʘʩʪʦ ʦʙʨʘʟʫʶʪ ʫʩʪʫʧʳ ʠ ʢʦʟʳʨʴʢʠ. ɺ ʵʪʦʡ ʧʦʣʦʩʝ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ 

ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʫʯʘʩʪʢʠ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʨʘʟʜʨʦʙʣʝʥʥʦʩʪʠ, ʛʜʝ ʢʘʤʥʝʧʘʜʳ ʬʦʨʤʠʨʫʶʪʩʷ 

ʦʩʦʙʝʥʥʦ ʘʢʪʠʚʥʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʙʦʣʝʝ 20 ʫʯʘʩʪʢʦʚ ʩ 

ʥʘʣʠʯʠʝʤ ʫʛʨʦʟʳ ʜʣʷ ʞʠʣʳʭ ʢʚʘʨʪʘʣʦʚ ʠ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 
ʂʘʤʥʝʧʘʜʳ ʫ ʦʩʥʦʚʘʥʠʷ ʩʢʣʦʥʦʚ ʧʦ ʧʨʘʚʦʤʫ ʙʦʨʪʫ ʨ. ɿʝʨʘʚʰʘʥ ʚ ʢʦʤʧʣʝʢʩʝ ʩ 

ʦʩʳʧʷʤʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʝʨʭʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ-ʛʦʣʦʮʝʥʘ ʩʬʦʨʤʠʨʦʚʘʣʠ ʩʧʣʦʰʥʦʡ ʯʝʭʦʣ 

ʜʝʣʶʚʠʘʣʴʥʦ-ʢʦʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʚ ʪʝʩʥʦʤ ʧʘʨʘʛʝʥʝʟʠʩʝ ʩʦ ʩʢʣʦʥʦʚʳʤʠ 

ʩʝʣʷʤʠ ʧʝʨʝʢʨʳʚʘʶʪ ʦʩʥʦʚʘʥʠʝ ʧʨʘʚʦʛʦ ʙʦʨʪʘ ʜʦʣʠʥʳ ʨ. ɿʝʨʘʚʰʘʥ, ʦʩʦʙʝʥʥʦ ʚ ʝʝ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ (ɻʦʨʥʦ-ʄʘʪʯʠʥʩʢʠʡ ʨʘʡʦʥ). ʊʘʢʞʝ ʚʳʷʚʣʝʥʳ ʢʘʤʥʝʧʘʜʳ, ʫʛʨʦʞʘʶʱʠʝ ʘʚʪʦʜʦʨʦʛʘʤ, 

ʜʦʤʘʤ ʠ ʜʘʞʝ ʮʝʣʳʤ ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ ʜʦʣʠʥʳ ʨ. ɿʝʨʘʚʰʘʥ ʧʦ ʣʝʚʦʤʫ ʙʝʨʝʛʫ.  

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʤʥʝʧʘʜʦʚ ʠ ʦʙʚʘʣʦʚ ʷʚʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʝ 

ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʩʜʚʠʛʘʶʱʝʡ ʩʠʣʦʡ ʪʷʞʝʩʪʠ ʠ ʫʜʝʨʞʠʚʘʶʱʠʤʠ ʩʠʣʘʤʠ. ʆʥʦ 

ʚʳʟʳʚʘʝʪʩʷ: 

1. ʂʨʫʪʠʟʥʦʡ ʩʢʣʦʥʦʚ ʜʦ 90 ʛʨʘʜʫʩʦʚ. ʂʨʫʪʠʟʥʘ ʩʢʣʦʥʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʬʘʢʪʦʨʦʚ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʚʘʣʦʚ, ʩʦʟʜʘʚʘʷ ʥʝ ʫʩʪʦʡʯʠʚʦʝ ʩʦʩʪʦʷʥʠʝ ʦʪʜʝʣʴʥʳʭ 

ʩʠʣʴʥʦ ʚʳʚʝʪʨʝʣʳʭ ʠʣʠ ʪʨʝʱʠʥʦʚʘʪʳʭ ʙʣʦʢʦʚ ʥʘ ʩʢʣʦʥʘʭ 

2. ʆʩʣʘʙʣʝʥʠʝʤ ʧʨʦʯʥʦʩʪʠ ʧʦʨʦʜ ʧʨʠ ʤʦʨʦʟʥʦʤ ʠ ʵʦʣʦʚʳʤ ʚʳʚʝʪʨʠʚʘʥʠʠ, ʘ ʪʘʢʞʝ 

ʧʨʠ ʧʝʨʝʫʚʣʘʞʥʝʥʠʠ ʦʩʘʜʢʘʤʠ ʠ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ. ʕʦʣʦʚʦʝ ʚʳʚʝʪʨʠʚʘʥʠʝ ʧʨʦʷʚʣʷʝʪ 

ʨʘʟʨʫʰʠʪʝʣʴʥʫʶ ʩʠʣʫ, ʢʘʢ ʚ ʪʸʧʣʳʡ, ʪʘʢ ʠ ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ. ʇʨʦʮʝʩʩ ʤʦʨʦʟʥʦʛʦ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʭʦʣʦʜʥʳʝ ʧʝʨʠʦʜʳ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ʧʦʥʠʞʘʝʪʩʷ ʥʠʞʝ 0-5 ʛʨʘʜʫʩʦʚ. ɸʢʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ɸʡʥʠʥʩʢʦʛʦ ʠ ɻʦʨʥʦ-ʄʘʪʯʠʥʩʢʦʛʦ ʨʘʡʦʥʦʚ ʠ ʧʨʠʣʝʛʘʶʱʠʝ 

ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʦʷʩʝ ʤʥʦʛʦʣʝʪʥʝ - ʠ ʩʝʟʦʥʥʦ-ʤʝʨʟʣʳʭ ʧʦʨʦʜ. ɺʩʝ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʙʚʘʣʦ- ʠ ʢʘʤʥʝʧʘʜʦʦʧʘʩʥʳʝ ʫʯʘʩʪʢʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʩʣʘʙʦʫʩʪʦʡʯʠʚʳʭ 

ʩʨʝʜʥʝ- ʠ ʩʠʣʴʥʦ ʚʳʚʝʪʨʝʣʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ ʜʝʚʦʥʩʢʦʛʦ, ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʠ 

ʩʠʣʫʨʠʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʨʘʟʜʨʦʙʣʝʥʳ ʩʝʨʠʝʡ ʤʘʣʳʭ ʩʝʢʫʱʠʭ ʨʘʟʨʳʚʦʚ. 
ʈʘʟʤʳʚ ʠ ʦʙʨʫʰʝʥʠʝ ʙʝʨʝʛʦʚ ʠʤʝʝʪ ʩʚʦʸ ʨʘʟʚʠʪʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ 

ʨʫʩʣʘ ʨ. ɿʝʨʘʚʰʘʥ. ʈʘʟʤʳʚ ʠ ʦʙʨʫʰʝʥʠʝ ʙʝʨʝʛʦʚ ʨʘʟʚʠʚʘʶʪʩʷ ʥʘ ʢʨʫʪʳʭ ʫʯʘʩʪʢʘʭ ʨʫʩʣʘ 

ʨʝʢʠ, ʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʘʚʦʜʢʦʚʳʝ ʧʝʨʠʦʜʳ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ, ʚʳʟʳʚʘʶʱʝʡ 

ʨʘʟʤʳʚ ʠ ʦʙʨʫʰʝʥʠʝ ʙʝʨʝʛʦʚ ʨʝʢʠ, ʷʚʣʷʝʪʩʷ ʩʠʣʘ ʧʦʪʦʢʘ ʠ ʥʘʣʠʯʠʝ ʩʣʘʙʦʫʩʪʦʡʯʠʚʳʭ ʥʝ 

ʩʚʷʟʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩʣʘʛʘʶʱʠʭ ʫʩʪʫʧʳ ʪʝʨʨʘʩ, ʨʘʟʤʳʚ ʠ ʦʙʨʫʰʝʥʠʝ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʦʚʨʘʛʦʚ, ʥʘ ʫʯʘʩʪʢʘʭ ʩʣʦʞʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʤʠ ʩʦʜʝʨʞʘʱʠʤʠ 

ʩʫʛʣʠʥʠʩʪʳʡ ʤʘʪʝʨʠʘʣ ʬʦʨʤʠʨʫʶʪʩʷ ʦʧʣʳʚʠʥʳ. 
ʅʘʨ̫ʜʫ ʩ ʛʣʫʙʠʥʥʦʡ ʵʨʦʟʠʝʡ ʨʝʢʘ ʧʨʦʠʟʚʦʜʠʪ ʠ ʙʦʢʦʚʫʶ ʵʨʦʟʠʶ, ʚʳʨʘʞʘʶʱʫʶʩʷ ʚ 

ʨʘʩʰʠʨʝʥʠʠ ʨʫʩʣʘ. ɺʦʜʘ, ʧʦʜʤʳʚʘʷ ʦʩʥʦʚʘʥʠʝ ʙʝʨʝʛʘ, ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʦʙʨʫʰʝʥʠʝ 

ʩʣʘʙʦʩʚʷʟʘʥʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʦʣʠʥʘ ʨʝʢʠ, ʠʤʝʚʰʘʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦ V-

ʦʙʨʘʟʥʫʶ ʬʦʨʤʫ, ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ U-ʦʙʨʘʟʥʫʶ ʬʦʨʤʫ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʙʝʨʝʛʘ ʩʣʦʞʝʥʳ 

ʦʜʥʦʦʙʨʘʟʥʳʤʠ ʛʦʨʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʪʦ ʧʦʧʝʨʝʯʥʳʡ ʧʨʦʬʠʣʴ ʜʦʣʠʥʳ ʨʝʢʠ ʠʤʝʝʪ ʥʘ 

ʙʦʣʴʰʦʤ ʧʨʦʪʷʞʝʥʠʠ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʫʶ ʬʦʨʤʫ, ʝʩʣʠ ʞʝ ʪʚʝʨʜʳʝ ʧʦʨʦʜʳ ʩʤʝʥʷʶʪʩʷ 

ʙʦʣʝʝ ʤʷʛʢʠʤʠ, ʪʦ ʜʦʣʠʥʘ ʨʝʢʠ ʩʤʝʥʷʝʪʩʷ ʯʝʨʝʜʦʚʘʥʠʝʤ ʙʦʣʝʝ ʫʟʢʠʭ ʫʯʘʩʪʢʦʚ ʩ ʢʨʫʪʳʤʠ 

ʙʝʨʝʛʘʤʠ ʠ ʙʦʣʝʝ ʰʠʨʦʢʠʭ ʩ ʫʧʣʦʱʝʥʥʳʤʠ.  

ʈʘʟʤʳʚ ʠ ʦʙʨʫʰʝʥʠʝ ʙʝʨʝʛʦʚ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʧʨʦʮʝʩʩʦʤ ʚ 

ʜʦʣʠʥʝ ʨ. ɿʝʨʘʚʰʘʥ, ʥʦ ʠʤʝʝʪ ʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ ʧʦ ʧʨʘʚʦʤʫ ʙʝʨʝʛʫ, ʛʜʝ ʚʳʜʝʣʝʥʦ ʙʦʣʝʝ 

10-ʪʠ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʭ ʫʯʘʩʪʢʦʚ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ, ʚʳʟʳʚʘʶʱʝʡ ʨʘʟʤʳʚ ʠ ʦʙʨʫʰʝʥʠʝ 
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ʙʝʨʝʛʦʚ ʨʝʢʠ, ʷʚʣʷʝʪʩʷ ʦʪʞʠʤʘʥʠʝ ʝʸ ʨʫʩʣʘ ʢ ʧʨʘʚʦʤʫ ʙʦʨʪʫ ʜʦʣʠʥʳ. 

ʅʘʚʦʜʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚ ʜʦʣʠʥʝ ʨ. ɿʝʨʘʚʰʘʥ ʚ ʚʠʜʝ 2-ʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ 

ʧʘʚʦʜʢʦʚ: ʝʞʝʛʦʜʥʳʝ ʩʝʟʦʥʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʘʚʦʜʢʠ ʩʦ ʩʪʦʷʥʠʝʤ ʚʦʜʳ ʩ ʠʶʥʷ ʧʦ 

ʘʚʛʫʩʪ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʚ ʩʨʝʜʥʝʤ ʧʦ 3 ʤʝʩʷʮʘ, ʩ ʧʦʜʲʸʤʦʤ ʚʦʜʳ ʥʘ 2-3 ʤ ʜʦ 5 ʤ ʩ 

ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʨʘʩʭʦʜʘʤʠ ʚ ʘʚʛʫʩʪʝ ʤʝʩʷʮʝ. ɺʦ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʧʘʚʦʜʢʦʚ 

ʟʘʪʘʧʣʠʚʘʝʪʩʷ ʧʦʡʤʘ ʨʝʢʠ, ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʙʦʢʦʚʘʷ ʵʨʦʟʠʷ, ʨʘʟʤʳʚʘʶʪʩʷ ʥʠʟʢʠʝ 

ʥʘʜʧʦʡʤʝʥʥʳʝ ʪʝʨʨʘʩʳ. ʆʜʥʘʢʦ ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘ ʚʳʩʦʢʠʭ ʨʝʯʥʳʭ 

ʪʝʨʨʘʩʘʭ, ʥʘʚʦʜʥʝʥʠʷ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʛʨʦʟʫ ʟʘʪʦʧʣʝʥʠʷ. 

ɹʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʟʘʪʦʧʣʝʥʠʷ ʩ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ ʥʠʭ ʞʠʣʳʤʠ ʜʦʤʘʤʠ 

ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨ. ɿʝʨʘʚʰʘʥ ʚ ʧʦʡʤʝ ʠ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʥʠʟʢʠʭ 

ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ; ʢʨʦʤʝ ʪʦʛʦ, ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʘʚʦʜʢʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʦʨʳʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʧʨʦʨʳʚʦʦʧʘʩʥʳʭ ʦʟʸʨ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʚʝʨʭʦʚʴʷʭ ʜʦʣʠʥʳ ʨ. 

ɿʝʨʘʚʰʘʥ ʠ ʝʝ ʩʫʙʙʘʩʩʝʡʥʘʭ.  

ʇʨʦʮʝʩʩ ʧʦʜʪʦʧʣʝʥʠʷ ʠʤʝʝʪ ʩʝʟʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʧʨʦʷʚʣʝʥʠʷ ʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʨʘʟʥʳʤ 

ʧʨʠʯʠʥʘʤ: ʫʪʝʯʢʠ, ʠʥʬʠʣʴʪʨʘʮʠʷ ʠ ʧʝʨʝʣʠʚ ʚʦʜʳ ʠʟ ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ; 

ʙʝʩʢʦʥʪʨʦʣʴʥʳʝ ʧʦʣʠʚʳ ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʦʚ; ʩʙʨʦʩ ʙʳʪʦʚʦʛʦ ʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʫʩʦʨʘ 

ʚ ʨʫʩʣʘ ʢʘʥʘʣʦʚ, ʘʨʳʢʦʚ ʠ ʢʦʣʣʝʢʪʦʨʦʚ, ʥʘʨʫʰʘʶʱʠʭ ʦʙʲʸʤʳ ʧʨʦʬʠʣʷ, ʚʳʟʳʚʘʶʱʝʛʦ 

ʧʦʜʧʦʨ ʠ ʧʝʨʝʣʠʚʳ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ ʠʥʬʠʣʴʪʨʘʮʠʶ ʚ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ. ʏʘʱʝ ʚʩʝʛʦ 

ʧʨʦʮʝʩʩ ʧʦʜʪʦʧʣʝʥʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦʧʫʩʢ 

ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʚʦʜ ʧʦ ʠʨʨʠʛʘʮʠʦʥʥʳʤ ʢʘʥʘʣʘʤ ʠ ʘʨʳʢʘʤ, ʘ ʪʘʢʞʝ ʧʦʣʠʚ ʧʨʠʫʩʘʜʝʙʥʳʭ 

ʫʯʘʩʪʢʦʚ. 

ɺ. ʇʨʦʮʝʩʩʳ, ʠʤʝʶʱʠʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ɿʝʨʘʚʰʘʥʩʢʦʡ ʜʦʣʠʥʳ ʠ ʝʝ 

ʩʫʙʙʘʩʝʡʥʘʭ. ʕʪʦ ʢʨʠʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʣʘʚʠʥʳ, ʨʘʟʚʠʪʳʝ ʥʘ ʩʢʣʦʥʘʭ ɿʝʨʘʚʰʘʥʩʢʦʛʦ ʠ 

ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʭʨʝʙʪʦʚ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʜʦʣʠʥʳ ʨ. ɿʝʨʘʚʰʘʥ ʠ ʝʝ ʩʫʙʙʘʩʩʝʡʥʘʭ, 

ʧʨʠʥʘʜʣʝʞʠʪ ʦʙʨʘʟʦʚʘʥʠʶ ʥʘʣʝʜʝʡ, ʘ ʪʘʢʞʝ ʤʦʨʦʟʥʦʤʫ ʧʫʯʝʥʠʶ ʛʨʫʥʪʦʚ (ʦʙʨʘʟʦʚʘʥʠʶ 

ʛʠʜʨʦʣʦʢʢʘʣʠʪʦʚ). ʇʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʥʘʣʝʜʝʡ ʥʘ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʘʚʪʦʜʦʨʦʛ (ʨʘʡʦʥ 

ɻʦʨʥʦʡ ʄʘʪʯʠ) ʧʨʝʨʳʚʘʝʪʩʷ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʦʦʙʱʝʥʠʝ ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʨʫʰʝʥʠʝ 

ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʏʘʱʝ ʚʩʝʛʦ ʥʘʣʝʜʴ ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʘʡʦʥʝ ɻʦʨʥʦʡ ʄʘʪʯʠ. 

ʌʦʨʤʠʨʫʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʩʠʣʴʥʳʭ ʭʦʣʦʜʦʚ, 

ʯʝʨʝʜʫʶʱʠʭʩʷ ʩ ʦʪʪʝʧʝʣʷʤʠ. ʅʘʣʝʜʴ ʧʝʨʝʢʨʳʚʘʝʪ ʨʫʩʣʘ ʨʫʯʴʝʚ, ʢʦʪʦʨʳʝ ʧʨʦʪʝʢʘʶʪ ʚ 

ʧʨʝʜʝʣʘʭ ʩʫʱʝʩʪʚʫʶʱʝʡ ʟʘʩʪʨʦʡʢʠ, ʛʜʝ ʧʝʨʝʢʨʳʚʘʶʪ ʘʚʪʦʜʦʨʦʛʠ, ʟʘʧʦʣʥʷʶʪ ʣʦʪʢʠ ʠ 

ʦʪʚʝʨʩʪʠʷ ʚʦʜʦʧʨʦʧʫʩʢʦʚ, ʤʦʩʪʦʚʳʭ ʧʝʨʝʭʦʜʦʚ, ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʞʠʣʳʝ ʩʪʨʦʝʥʠʷ ʠ 

ʧʨʠʫʩʘʜʝʙʥʳʝ ʫʯʘʩʪʢʠ, ʚʳʟʳʚʘʷ ʠʭ ʨʘʟʨʫʰʝʥʠʝ. ɺʝʩʥʦʡ ʦʥʘ ʥʘʨʫʰʘʝʪ ʧʦʚʝʨʭʥʦʩʪʥʳʡ 

ʩʪʦʢ, ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʟʘʪʦʧʣʝʥʠʶ ʪʝʨʨʠʪʦʨʠʡ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɿʝʨʘʚʰʘʥʩʢʦʡ ʜʦʣʠʥʳ, ʝʝ ʩʫʙʙʘʩʩʝʡʥʘʭ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʫʯʘʩʪʢʘʭ 

ʦʧʦʣʟʥʝʡ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʛʝʥʝʟʠʩʘ ʚʳʷʚʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ. ʊʦʣʴʢʦ ʜʝʡʩʪʚʫʶʱʠʭ 

ʦʧʦʣʟʥʝʡ ï ʩ ʷʚʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʦʧʦʣʟʥʝʚʦʛʦ ʩʤʝʱʝʥʠʷ, ʥʝ ʩʯʠʪʘʷ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʥʝʫʩʪʦʡʯʠʚʳʭ (ʇʅ) ï ʩ ʝʜʠʥʠʯʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʘʢʪʠʚʠʟʘʮʠʠ ʤʘʩʩʠʚʦʚ ʠʣʠ ʠʭ ʯʘʩʪʠ ʠ 

ʤʥʦʛʠʤʠ ʢʦʩʚʝʥʥʳʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤʠ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʥʝʫʩʪʦʡʯʠʚʳʭ (ʇʇʅ), ʚʳʷʚʣʝʥʦ 258 ʝʜʠʥʠʮ (ʨʠʩ.). ʅʘʜʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʝʸ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʦʣʟʥʝʡ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʠʩʘ ʦʧʨʝʜʝʣʝʥʦ ʩʘʤʦʡ ʧʨʠʨʦʜʦʡ - ʢʨʫʪʳʝ 

ʩʢʣʦʥʳ, ʩʠʣʴʥʘʷ ʨʘʟʜʨʦʙʣʝʥʥʦʩʪʴ ʧʦʨʦʜ ʢʦʨʝʥʥʦʡ ʦʩʥʦʚʳ, ʩʠʣʴʥʘʷ ʚʳʚʝʪʨʝʣʦʩʪʴ ʛʦʨʥʳʭ 

ʧʦʨʦʜ, ʚʳʩʦʢʘʷ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʚ ʧʨʦʰʣʦʤ. ʀʤʝʶʱʠʝʩʷ ʥʘ ʩʢʣʦʥʘʭ 

ʧʨʠʟʥʘʢʠ ʦʧʦʣʟʥʝ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʜʘʥʥʳʭ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 
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ʈʠʩ.1. ʆʧʘʩʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ɸʚʪʦʨ ʉʘʠʜʦʚ ʄ.ʉ. 

 

ʆʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʯʝʪʘʥʠʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʷʶʪ ʭʘʨʘʢʪʝʨ ʧʨʦʷʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʝʜʝʣʘʭ ʦʙʣʘʩʪʠ: 

ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʧʦʣʟʥʝʡ ʧʦ ʧʣʦʱʘʜʠ; ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʪʠʧʦʚ 

ʦʧʦʣʟʥʝʚʳʭ ʩʤʝʱʝʥʠʡ ʦʪ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʩʢʣʦʥʦʚ ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʧʦʨʦʜ:  

-ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣʠ ʢʨʫʧʥʳʝ ʦʧʦʣʟʥʠ ï 

ʧʦʪʦʢʠ, ʦʧʦʣʟʥʠ ʩʢʦʣʴʞʝʥʠʷ, ʨʝʞʝ - ʦʧʦʣʟʥʠ - ʦʙʚʘʣʳ;  

-ʚ ʧʝʩʯʘʥʦ-ʩʣʘʥʮʝʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ ʦʧʦʣʟʥʠ ʩʢʦʣʴʞʝʥʠʷ ʩ 

ʥʝʥʘʨʫʰʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʢʦʣʦʩʩʘʣʴʥʳʭ ʦʙʲʝʤʦʚ, ʘ ʧʨʠ ʤʘʣʦʡ ʛʣʫʙʠʥʝ ʟʘʭʚʘʪʘ ï ʤʝʣʢʠʝ 

ʦʧʦʣʟʥʠ ï ʧʦʪʦʢʠ ʢʘʧʣʝʚʠʜʥʦʛʦ ʪʠʧʘ;  

-ʚ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʚʘʶʪʩʷ ʣʠʰʴ ʦʧʦʣʟʥʠ ï 

ʧʦʪʦʢʠ, ʩʧʣʳʚʳ, ʦʧʣʳʚʠʥʳ, ʩʨʳʚʳ ʜʝʣʶʚʠʷ, ʘ ʧʨʠ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʦʪʣʦʞʝʥʠʡ ʨʝʯʥʳʭ 

ʜʦʣʠʥ ʠ ʧʦʜʤʳʚʘ ʦʧʦʣʟʥʠ ʩʨʝʟʘʥʠʷ, ʤʝʣʢʠʝ ʦʙʚʘʣʳ, ʦʧʦʣʟʥʠ ʩʢʦʣʴʞʝʥʠʷ ʙʣʦʢʦʚʦʛʦ ʪʠʧʘ; 

-ʯʸʪʢʘʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʦʧʦʣʟʥʝʡ ʠ ʦʙʚʘʣʦʚ ʢ ʫʯʘʩʪʢʘʤ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʥʘʨʫʰʝʥʥʦʩʪʠ ʠ ʩʣʘʙʦʝ ʧʨʦʷʚʣʝʥʠʝ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚʥʝ ʟʦʥʳ 

ʧʨʦʷʚʣʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʦʜʚʠʞʝʢ, ʜʦʢʘʟʳʚʘʝʪ ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʧʦʯʪʠ 

ʧʦʣʦʚʠʥʳ ʚʩʝʭ ʢʨʫʧʥʳʭ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʦʙʣʘʩʪʠ ʦʧʦʣʟʥʝʡ ʠ ʦʙʚʘʣʦʚ; 

-ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʢ ʩʝʡʩʤʦʛʝʥʥʳʭ, ʪʘʢ ʠ ʦʙʳʯʥʳʭ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʤʝʱʝʥʠʡ ʦʙʚʦʜʥʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ; 

-ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʘʢʪʠʚʥʦʩʪʠ ʬʠʟʠʯʝʩʢʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʦʩʳʧʘʥʠʷ ʦʪ ʥʘʣʠʯʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʠ ʤʦʱʥʦʩʪʠ ʝʛʦ ʟʦʥʳ, ʦʪ ʩʪʝʧʝʥʠ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʨʦʜ; 

-ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʨʦʟʠʦʥʥʦ-ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʟʦʥʘʤ; 
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-ʟʘʨʦʞʜʝʥʠʝ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʟʘ ʩʯʝʪ ʤʦʨʝʥʥʦ-

ʦʩʳʧʥʳʭ, ʧʨʦʣʶʚʠʘʣʴʥʦ-ʦʩʳʧʥʳʭ, ʦʩʳʧʥʳʭ ʠ ʵʨʦʟʠʦʥʥʳʭ ʦʯʘʛʦʚ ʪʚʸʨʜʦʛʦ ʩʪʦʢʘ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʞʠʜʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʛʦ ʩʥʝʛʦʪʘʷʥʠʷ ʠ ʣʠʚʥʝʚʳʭ 

ʜʦʞʜʝʡ; 

-ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ ʦʙʣʘʩʪʠ, ʫʟʢʠʝ ʜʦʣʠʥʳ, ʚʳʩʦʢʘʷ ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʦʚ ʠ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʫʜʘʣʝʥʥʦʩʪʴ ʥʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʳʭ ʫʯʘʩʪʢʦʚ ʩʢʣʦʥʦʚ ʦʪ ʜʦʨʦʛ, ʦʪʩʫʪʩʪʚʠʝ 

ʰʠʨʦʢʠʭ ʪʝʨʨʘʩ ï ʟʘʪʨʫʜʥʷʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ.  

ʅʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʠ ʦʩʥʦʚʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʜʦʣʠʥʘʭ ʛʣʘʚʥʳʭ 

ʨʝʢ ɿʝʨʘʚʰʘʥ, ʌʘʥ-ɼʘʨʴʠ, ʠʣʠ ʥʘ ʚʳʭʦʜʝ ʜʦʣʠʥ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

(ʩʫʙʙʘʩʝʡʥʳ). ʇʨʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ ʠ ʩʣʦʞʥʦʩʪʠ ʛʝʦʣʦʛʦ-

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʜʣʷ ɿʝʨʘʚʰʘʥʦ-ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʭʘʨʘʢʪʝʨʥʦ ʥʝ ʪʦʣʴʢʦ 

ʥʝʨʘʚʥʦʤʝʨʥʦʝ, ʥʦ ʠ ʦʛʨʘʥʠʯʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʝʣʝʡ ʠ ʦʙʚʘʣʦʚ, ʪʦʛʜʘ ʢʘʢ ʦʧʦʣʟʥʝʚʳʝ 

ʧʨʦʮʝʩʩʳ, ʦʩʳʧʘʥʠʝ, ʬʠʟʠʯʝʩʢʦʝ ʚʳʚʝʪʨʠʚʘʥʠʝ ï ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʠʚʥʦ ʧʨʦʷʚʣʝʥʳ ʚ 

ʧʨʝʜʝʣʘʭ ʚʩʝʡ ʧʣʦʱʘʜʠ. 

ɺʳʜʝʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʷʚʣʝʥʠʷ ʩʝʣʝʡ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ: 

-ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ ʧʨʦʷʚʣʷʶʪʩʷ ʧʦ ʵʨʦʟʠʦʥʥʳʤ ʜʦʣʠʥʘʤ ʨʘʟʥʦʛʦ ʢʣʘʩʩʘ ï ʧʦ ʢʨʫʧʥʳʤ 

ʚʦʜʥʳʤ, ʧʦ ʢʨʫʧʥʳʤ ʙʝʟʚʦʜʥʳʤ ʠ ʩʢʣʦʥʦʚʳʤ ʜʦʣʠʥʘʤ ʤʘʣʦʛʦ ʧʦʨʷʜʢʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʩʝʣʠ ʚ ʵʪʠʭ ʜʦʣʠʥʘʭ ʨʘʟʣʠʯʘʶʪʩʷ ʠ ʩʝʟʦʥʘʤʠ ʟʘʨʦʞʜʝʥʠʷ, ʨʘʩʭʦʜʘʤʠ, ʦʙʲʸʤʘʤʠ 

ʝʜʠʥʦʚʨʝʤʝʥʥʳʭ ʚʳʥʦʩʦʚ, ʯʘʩʪʦʪʦʡ ʧʨʦʷʚʣʝʥʠʷ, ʤʘʩʰʪʘʙʘʤʠ ʫʛʨʦʟʳ;  

-ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʝʣʠ ʥʘ ʦʧʠʩʳʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠʤʝʶʪ ʵʨʦʟʠʦʥʥʦʝ ʟʘʨʦʞʜʝʥʠʝ ʠ 

ʧʦ ʩʦʩʪʘʚʫ ʦʪʥʝʩʝʥʳ ʢ ʚʦʜʦʢʘʤʝʥʥʳʤ ʧʘʚʦʜʢʘʤ ʠʣʠ ʛʨʷʟʝʚʳʤ ʠ ʛʨʷʟʝʢʘʤʝʥʥʳʤ ʧʦʪʦʢʘʤ 

ʩʣʘʙʦʡ ʥʘʩʳʱʝʥʥʦʩʪʠ;  

-ʦʩʥʦʚʥʳʤʠ ʦʯʘʛʘʤʠ ʟʘʨʦʞʜʝʥʠʷ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ ʷʚʣʷʶʪʩʷ ʥʘ ʦʧʠʩʳʚʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʵʨʦʟʠʦʥʥʳʝ ʚʦʜʦʩʙʦʨʥʳʝ ʙʘʩʩʝʡʥʳ ʚ ʧʨʝʜʛʦʨʥʦʡ ʯʘʩʪʠ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ;  

-ʦʙʨʘʟʦʚʘʥʠʝ ʩʝʣʝʡ ʧʨʦʠʩʭʦʜʠʪ ʦʙʳʯʥʦ ʚ ʜʚʘ ʩʝʟʦʥʘ - ʪʘʷʥʠʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ 

ʘʧʨʝʣʝ-ʤʘʝ ʠ ʚʳʧʘʜʝʥʠʝ ʩʝʟʦʥʥʳʭ ʣʠʚʥʝʡ ʠ ʜʦʞʜʝʡ ʚ ʥʘʯʘʣʝ ʣʝʪʘ. ʇʦʚʪʦʨʷʝʤʦʩʪʴ ʩʝʣʝʡ ʚ 

ʩʨʝʜʥʝʤ 1 ʨʘʟ ʚ 3-5 ʣʝʪ, ʟʘʨʦʞʜʝʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʣʠʚʥʝʚʦʝ;  

-ʚ ʘʥʦʤʘʣʴʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʛʦʜʳ ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʭʦʜʦʚ 

ʧʘʚʦʜʢʦʚ, ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʦʜʦʢʘʤʝʥʥʳʭ ʩʝʣʝʡ ʜʦ 30-70 ʤ
3
/ʩʝʢ ʧʦ ʢʨʫʧʥʳʤ ʚʦʜʥʳʤ 

ʜʦʣʠʥʘʤ, ʠʤʝʶʱʠʤ ʚʦʜʦʩʙʦʨʥʳʡ ʙʘʩʩʝʡʥ ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʘʭ. 

ʀʪʦʛʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʮʝʥʢʝ ʨʠʩʢʘ ʦʪ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ, ʷʚʣʷʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʟʘʱʠʪʳ 

ʪʝʨʨʠʪʦʨʠʡ ʠ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ, ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʠʭ ʧʨʦʷʚʣʝʥʠʶ ʥʝʛʘʪʠʚʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʈʘʟʨʘʙʦʪʢʘ ʪʘʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʚʳʧʦʣʥʷʣʘʩʴ ʜʣʷ ʢʘʞʜʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʧʨʦʮʝʩʩʦʚ, ʩ ʫʯʸʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʨʦʷʚʣʝʥʠʷ, ʭʘʨʘʢʪʝʨʘ ʫʛʨʦʟʳ ʠ ʩʪʝʧʝʥʠ ʨʠʩʢʘ. ʅʦ ʚʩʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʠ ʧʨʝʜʣʦʞʝʥʥʳʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʚʫʤʷ ʛʨʫʧʧʘʤʠ: 

ɸ. ʆʙʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʠʟʚʘʥʳ ʦʧʨʝʜʝʣʷʪʴ ʦʙʱʫʶ ʩʪʨʘʪʝʛʠʶ ʩʥʠʞʝʥʠʷ 

ʩʪʝʧʝʥʠ ʨʠʩʢʘ, ʩʦʭʨʘʥʷʪʴ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʠʤʳ 

ʢʦ ʚʩʝʤ ʧʨʦʮʝʩʩʘʤ, ʵʪʦ ʚ ʦʩʥʦʚʥʦʤ ʨʝʢʦʤʝʥʜʘʮʠʠ ʥʘʫʯʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ɹ. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʟʘʱʠʪʝ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ 

ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 
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ʆʇɸʉʅʓɽ ɻɽʆʃʆɻʀʏɽʉʂʀɽ ʇʈʆʎɽʉʉʓ ɹɸʉʉɽʁʅɸ ʈ. ɿɽʈɸɺʐɸʅ ʈɽʉʇʋɹʃʀʂʀ 

ʊɸɼɾʀʂʀʉʊɸʅ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʨʘʟʚʠʪʳʭ ʚ ʞʠʣʳʭ ʨʘʡʦʥʘʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʠ ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʷʭ 

ʜʦʣʠʥʳ ʨ. ɿʝʨʘʚʰʘʥ - ʩʝʣʠ, ʢʘʤʥʝʧʘʜʳ, ʦʩʳʧʠ, ʦʩʦʚʳ, ʦʙʚʘʣʳ, ʧʦʜʪʦʧʣʝʥʠʝ ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ, ʟʘʪʦʧʣʝʥʠʝ, 

ʦʚʨʘʛʠ, ʧʦʜʤʳʚ ʠ ʦʙʨʫʰʝʥʠʝ ʙʝʨʝʛʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʦʣʟʥʠ, ʩʝʣʠ, ʢʘʤʥʝʧʘʜʳ, ʧʦʪʦʧʣʝʥʠʷ, ʵʨʦʟʠʷ, ʦʧʘʩʥʦʩʪʴ, ʨʝʣʴʝʬ, ʦʩʳʧʠ, 

ʨʝʢʦʤʝʥʜʘʮʠʠ. 

 

THE HAZARDOUS GEOLOGICAL PROCESSES OF THE ZERAVSHAN RIVER BASIN OF THE 

REPUBLIC OF TAJIKISTAN  

This article discusses the engineering-geological features of the formation and propagation processes 

developed in residential areas, settlements and surrounding areas in the valley of the Zeravshan river, such as 

mudslides, rock falls, landslides, avalanches, flooding, groundwater flooding, ravines, undermining and collapse of 

riverbanks. 

Key words: landslides, mudflows, rock falls, flooding, erosion, hazard, terrain, landslides and 

recommendations. 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: ʅ.ʄ. ʈʘʩʫʣʦʚ ï ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʟʝʤʝʣʴʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʠ ʛʝʦʜʝʟʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ, ʘʩʧʠʨʘʥʪ ɸʅ 

ʈʊ 

ʈ.ɸ. ʉʘʥʛʠʥʦʚ ï ʘʩʧʠʨʘʥʪ 2-ʛʦ ʢʫʨʩʘ ʢʘʬʝʜʨʳ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʠ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʊʘʜʞʠʢʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʉ.ʄ. ʉʘʠʜʦʚ ï ʩʪʫʜʝʥʪ 5-ʛʦ ʢʫʨʩʘ ʢʘʬʝʜʨʳ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʠ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʊʘʜʞʠʢʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 

 

ʆ ɺʆɿʄʆɾʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ʈɸɼʀʆʋɻʃɽʈʆɼʅʆɻʆ ɼɸʊʀʈʆɺɸʅʀʗ 

ʄʆʈɽʅ ɼʃʗ ʇʆʉʊʈʆɽʅʀʗ ʃɽɼʅʀʂʆɺʓʍ ʀɿʆʊʆʇʅʓʍ ʐʂɸʃ 

 

ɺ.ʀ. ʐʘʪʨʘʚʠʥ 

ʊʷʥʴ-ʐʘʥʴʩʢʠʡ ʚʳʩʦʢʦʛʦʨʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʧʨʠ ʀʥʩʪʠʪʫʪʝ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʛʝʦʵʢʦʣʦʛʠʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʂʳʨʛʳʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ 

 

ʀʟʦʪʦʧʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʣʝʜʥʠʢʦʚ ʩ ʧʦʤʦʱʴʶ ʙʫʨʝʥʠʷ ʠ ʦʪʙʦʨʘ ʢʝʨʥʦʚ 

ʣʴʜʘ ʩʪʘʣʦ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʳʤ ʫ ʛʣʷʮʠʦʣʦʛʦʚ. ʅʘ ʨʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʝʣʘʶʪ 

ʙʦʣʴʰʫʶ ʩʪʘʚʢʫ ʚ ʜʝʣʝ ʧʘʣʝʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʧʣʝʡʩʪʦʮʝʥʘ ʠ ʛʦʣʦʮʝʥʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʘʣʝʦʪʝʤʧʝʨʘʪʫʨ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʙʳʣʠ ʧʨʦʙʫʨʝʥʳ ʣʝʜʥʠʢʦʚʳʝ 

ʧʦʢʨʦʚʳ ʉʢʘʥʜʠʥʘʚʠʠ ʠ ɸʥʪʘʨʢʪʠʜʳ, ʨʷʜ ʛʦʨʥʳʭ ʣʝʜʥʠʢʦʚ ɽʚʨʘʟʠʠ ʠ ɸʤʝʨʠʢʠ ʠ ʣʝʜʥʠʢ 

ʥʘ ʚʝʨʰʠʥʝ ʂʠʣʠʤʘʥʜʞʘʨʦ ʚ ɸʬʨʠʢʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʪʦʛʦ ʠʟʫʯʝʥʠʷ ʩʪʨʦʷʪʩʷ 

ʣʝʜʥʠʢʦʚʳʝ ʠʟʦʪʦʧʥʳʝ ʰʢʘʣʳ. ɺʘʞʥʝʡʰʝʡ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʠʟʦʪʦʧʥʦ-ʢʠʩʣʦʨʦʜʥʘʷ ʰʢʘʣʘ, 

ʧʦʢʘʟʳʚʘʶʱʘʷ ʚʘʨʠʘʮʠʠ ʪʝʤʧʝʨʘʪʫʨ ʧʨʦʰʣʳʭ ʵʧʦʭ. ɼʣʷ ʝʝ ʧʦʩʪʨʦʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʦʦʪʥʦʰʝʥʠʝ ʪʷʞʝʣʦʛʦ ʠ ʣʝʛʢʦʛʦ ʠʟʦʪʦʧʦʚ ʢʠʩʣʦʨʦʜʘ (
18
ʆ/

16
ʆ) ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ 

ʣʝʜʥʠʢʦʚʦʛʦ ʣʴʜʘ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʚʘʞʥʳʤ ʧʨʠ ʧʘʣʝʦʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷʭ ʠ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʢʦʨʨʝʣʷʮʠʶ ʢʣʠʤʘʪʦʟʘʚʠʩʷʱʠʭ ʧʨʠʨʦʜʥʳʭ 

ʩʦʙʳʪʠʡ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ. 

ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʠʟʦʪʦʧʥʦ-ʢʠʩʣʦʨʦʜʥʦʤ ʠʟʫʯʝʥʠʠ ʣʝʜʥʠʢʦʚ ʷʚʣʷʝʪʩʷ 

ʜʘʪʠʨʦʚʘʥʠʝ ʣʝʜʥʠʢʦʚʳʭ ʢʝʨʥʦʚ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʘ ʣʴʜʘ ʧʨʠʤʝʥʷʶʪʩʷ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʯʝʥʠʷ ʣʴʜʘ ʠ ʩʦʦʪʥʦʰʝʥʠʷ 

ʚʦʟʨʘʩʪʘ ʠ ʛʣʫʙʠʥʳ ʣʝʜʥʠʢʦʚʳʭ ʪʦʣʱ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʜʦʧʫʱʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʥʝ ʧʦʟʚʦʣʷʶʪ ʥʘʜʝʞʥʦ ʜʘʪʠʨʦʚʘʪʴ ʠʟʫʯʘʝʤʳʝ ʢʝʨʥʳ ʣʴʜʘ. ʇʨʠ ʜʘʪʠʨʦʚʘʥʠʠ 

ʣʝʜʥʠʢʦʚʳʭ ʢʝʨʥʦʚ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʠ ʛʦʣʦʮʝʥʦʚʳʭ ʣʝʜʥʠʢʦʚʳʭ ʪʦʣʱ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʠ ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʡ ʤʝʪʦʜ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ, 
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ʟʘʢʣʶʯʝʥʥʳʡ ʚ ʧʫʟʳʨʴʢʘʭ ʚʦʟʜʫʭʘ ʣʴʜʘ. ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʜʘʪʠʨʦʚʘʥʠʷ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʟʘʢʣʶʯʝʥʥʦʛʦ ʚʦ ʣʴʜʫ, ʠʤʝʝʪ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʦʜʦʣʝʪʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʘʪʠʨʦʚʢʠ, ʧʦʣʫʯʘʝʤʳʝ ʧʦ ʫʛʣʝʢʠʩʣʦʤʫ ʛʘʟʫ, 

ʷʚʣʷʶʪʩʷ ʥʝʥʘʜʝʞʥʳʤʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ ʣʴʜʘ 

ʤʠʢʨʦʚʢʣʶʯʝʥʠʡ ʦʨʛʘʥʠʢʠ ʚ ʚʠʜʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʜʝʪʨʠʪʦʚ (ʧʳʣʴʮʘ ʨʘʩʪʝʥʠʡ, ʤʝʣʢʠʝ 

ʬʨʘʛʤʝʥʪʳ ʨʘʩʪʝʥʠʡ ʠ ʥʘʩʝʢʦʤʳʭ ʠ ʧʨ.), ʟʘʥʝʩʝʥʥʳʭ ʚʝʪʨʦʤ ʠ ʧʦʛʨʝʙʝʥʥʳʭ ʚʦ ʣʴʜʫ, 

ʩʦʧʨʷʞʝʥʦ ʩ ʙʦʣʴʰʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʠʭ ʠʟ ʢʝʨʥʦʚ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʜʣʷ 

ʜʘʪʠʨʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʝ. ʇʦʵʪʦʤʫ ʤʝʪʦʜ ʜʘʪʠʨʦʚʘʥʠʷ ʢʝʨʥʦʚ ʧʦ ʤʠʢʨʦʚʢʣʶʯʝʥʠʷʤ 

ʦʨʛʘʥʠʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ. ɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʥʘʜʝʞʥʦʛʦ ʠ ʜʦʩʪʫʧʥʦʛʦ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʩʧʦʩʦʙʘ ʜʘʪʠʨʦʚʘʥʠʷ ʠʟʫʯʘʝʤʳʭ ʣʝʜʥʠʢʦʚʳʭ ʢʝʨʥʦʚ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʚʦʟʨʘʩʪʥʦʡ ʰʢʘʣʳ ʧʨʠ ʠʟʦʪʦʧʥʦ-ʢʠʩʣʦʨʦʜʥʦʤ ʠʟʫʯʝʥʠʠ ʣʝʜʥʠʢʦʚ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʩʦʢʦʡ, 

ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʥʝʚʦʟʤʦʞʥʦ ʢʦʨʨʝʢʪʥʦ ʚʳʧʦʣʥʷʪʴ ʧʘʣʝʦʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ.  

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʚʦʟʨʘʩʪʥʦʡ ʰʢʘʣʳ ʧʨʠ ʠʟʦʪʦʧʥʦ-ʢʠʩʣʦʨʦʜʥʦʤ 

ʠʟʫʯʝʥʠʠ ʛʦʨʥʳʭ ʣʝʜʥʠʢʦʚ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘʤʠ ʩʧʦʩʦʙʳ ʧʨʷʤʦʛʦ (ʪʦ 

ʝʩʪʴ, ʧʦ ʘʚʪʦʭʪʦʥʥʦʡ ʦʨʛʘʥʠʢʝ) ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ ʤʦʨʝʥ ʧʦ ʨʘʩʩʝʷʥʥʦʡ ʚ ʥʠʭ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʣʝʜʥʠʢʦʚʦʡ ʦʨʛʘʥʠʢʝ. ʊʘʢʘʷ ʦʨʛʘʥʠʢʘ ʥʘʤʠ ʦʙʥʘʨʫʞʝʥʘ ʚ ʤʝʣʢʦʟʝʤʠʩʪʦʤ 

ʟʘʧʦʣʥʠʪʝʣʝ ʤʦʨʝʥ, ʫʩʪʘʥʦʚʣʝʥʘ ʝʝ ʧʨʠʨʦʜʘ ʠ ʧʦʢʘʟʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʝ 

ʜʣʷ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ ʤʦʨʝʥ. ʕʪʠ ʩʧʦʩʦʙʳ ʥʘʤʠ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʚ 

ʧʘʣʝʦʢʣʠʤʘʪʠʯʝʩʢʦʤ ʧʨʦʝʢʪʝ ʄʅʊʎ#Kr330.2 (2004ï2007 ʛʛ.), ʚ ʢʦʪʦʨʦʤ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʚʦʟʨʘʩʪʘ ʧʝʨʚʳʭ 3-ʭ ʩʪʘʜʠʡ ʛʦʣʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ [1]. ʕʪʠ ʞʝ ʩʧʦʩʦʙʳ ʜʘʪʠʨʦʚʘʥʠʷ 

ʤʦʨʝʥ ʥʘʤʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʚʳʧʦʣʥʷʶʱʝʤʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ PEER-ʧʨʦʝʢʪʝ çʆʪʢʣʠʢ 

ʚʦʜʥʳʭ ʠ ʣʝʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʥʘ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷè (2016-2018 

ʛʛ.). 

ʇʨʠʤʝʯʘʥʠʝ.- ʊʨʘʜʠʮʠʦʥʥʦ ʤʦʨʝʥʳ ʩʯʠʪʘʶʪʩʷ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠ ʥʝʤʳʤʠ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʧʦ ʧʨʠʯʠʥʝ ʦʪʩʫʪʩʪʚʠʷ (ʥʝ ʦʙʥʘʨʫʞʝʥʠʷ) ʚ ʥʠʭ ʘʚʪʦʭʪʦʥʥʦʡ ʦʨʛʘʥʠʢʠ, 

ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʥʘʜʝʞʥʦʛʦ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʩʝ 

ʠʤʝʶʱʠʝʩʷ ʚ ʤʠʨʝ ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʝ ʜʘʪʠʨʦʚʢʠ ʤʦʨʝʥ ʷʚʣʷʶʪʩʷ ʢʦʩʚʝʥʥʳʤʠ, 

ʧʦʣʫʯʝʥʥʳʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʣʦʭʪʦʥʥʦʡ ʦʨʛʘʥʠʢʠ. ʇʨʠ ʵʪʦʤ ʚʩʝʛʜʘ ʦʩʪʘʝʪʩʷ ʙʝʟ 

ʦʪʚʝʪʘ ʚʦʧʨʦʩ ï ʥʘʩʢʦʣʴʢʦ ʜʘʪʠʨʦʚʘʥʥʳʝ ʦʙʨʘʟʮʳ ʩ ʘʣʣʦʭʪʦʥʥʦʡ ʦʨʛʘʥʠʢʦʡ ʤʦʣʦʞʝ ʠʣʠ 

ʞʝ ʜʨʝʚʥʝʝ ʩʘʤʠʭ ʤʦʨʝʥ? 

ʅʘ ʧʨʠʤʝʨʝ ʊʷʥʴ-ʐʘʥʴʩʢʠʭ ʠ ʇʘʤʠʨʩʢʠʭ ʛʦʣʦʮʝʥʦʚʳʭ ʤʦʨʝʥʦ-ʣʝʜʥʠʢʦʚʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥ ʩʪʘʜʠʘʣʴʥʳʡ ʧʦ ʟʘʪʫʭʘʶʱʝʤʫ ʧʨʠʥʮʠʧʫ ʨʘʩʧʘʜ 

ʛʦʣʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ [2,3]. ʕʪʦ ʭʦʨʦʰʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ 

ʚʳʨʘʞʝʥʥʳʤ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʤ ʛʝʥʝʨʘʮʠʷʤ ʤʦʨʝʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʨʠʩ. 1, 2).  

 
ʈʠʩ. 1. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠ ʚʳʨʘʞʝʥʥʳʝ ʩʪʘʜʠʘʣʴʥʳʝ ʤʦʨʝʥʳ (I -VII) ʚ ʊʝʟ-ʊʦʨʩʢʦʤ ʤʦʨʝʥʦ-ʣʝʜʥʠʢʦʚʦʤ 

ʢʦʤʧʣʝʢʩʝ (ʙʘʩ. ʨ. ɸʣʘ-ɸʨʯʘ, ʉʝʚʝʨʥʳʡ ʊʷʥʴ-ʐʘʥʴ) 
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ʈʠʩ. 2. ʊʦ ʞʝ ï ʥʘ ʢʦʩʤʦʬʦʪʦʩʥʠʤʢʝ Googlʝ 

 

ɺ ʵʪʠʭ ʢʦʤʧʣʝʢʩʘʭ ʚʳʜʝʣʷʶʪʩʷ 7 ʦʩʥʦʚʥʳʭ ʩʪʘʜʠʘʣʴʥʳʭ ʤʦʨʝʥ. ʂʘʞʜʘʷ ʠʟ ʥʠʭ 

ʩʦʜʝʨʞʠʪ ʣʝʜʥʠʢʦʚʳʡ ʣʝʜ ʧʦʛʨʝʙʝʥʥʦʛʦ ʧʦʜ ʤʦʨʝʥʥʳʤ ʯʝʭʣʦʤ ʣʝʜʥʠʢʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʦʟʨʘʩʪʘ. ʄʦʨʝʥʦ-ʣʝʜʥʠʢʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ 

ʩʣʦʝʥʦʛʦ ʧʠʨʦʛʘ ʚ ʢʦʤʙʠʥʘʮʠʠ ʣʝʜʥʠʢ ï ʘʙʣʷʮʠʦʥʥʘʷ ʤʦʨʝʥʘ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʥʘʤʠ 

ʧʦʩʪʨʦʝʥʘ ʩʭʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʘʩʧʘʜʘ ʛʦʣʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ (ʨʠʩ. 3). 

 
ʈʠʩ. 3. ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʘʩʧʘʜʘ ʛʦʣʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʊʷʥʴ-ʐʘʥʷ: ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ʚʨʝʤʷ, 

ʪʳʩ. ʣʝʪ; I-VII ï ʩʪʘʜʠʠ ʦʣʝʜʝʥʝʥʠʷ; 8000, 5000, 3400 ʣʝʪ -ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʡ ʚʦʟʨʘʩʪ ʩʪʘʜʠʘʣʴʥʳʭ ʤʦʨʝʥ; ? ï 

ʧʨʝʜʧʦʣʘʛʘʝʤʘʷ ʦʯʝʨʝʜʥʘʷ ʩʪʘʜʠʷ ʦʣʝʜʝʥʝʥʠʷ 

 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʥʘʜʝʞʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʰʢʘʣʳ ʧʨʠ ʠʟʦʪʦʧʥʦ-ʢʠʩʣʦʨʦʜʥʦʤ ʠʟʫʯʝʥʠʠ 

ʣʝʜʥʠʢʦʚ ʤʳ ʧʣʘʥʠʨʫʝʤ ʚ ʚʳʰʝʫʢʘʟʘʥʥʦʤ PEER-ʧʨʦʝʢʪʝ ʦʪʦʙʨʘʪʴ ʩʝʨʠʶ ʦʙʨʘʟʮʦʚ ʥʘ 

ʢʦʥʪʘʢʪʝ ʣʝʜʥʠʢʦʚʦʛʦ ʣʴʜʘ ʠ ʧʦʢʨʳʚʘʶʱʝʛʦ ʝʛʦ ʤʦʨʝʥʥʦʛʦ ʯʝʭʣʘ ʥʘ ʢʘʞʜʦʡ ʠʟ 

ʚʳʜʝʣʝʥʥʳʭ ʩʪʘʜʠʡ ʛʦʣʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. ʆʙʨʘʟʮʳ ʠʟʦ ʣʴʜʘ - ʥʘ ʠʟʦʪʦʧʥʦ-

ʢʠʩʣʦʨʦʜʥʳʝ ʘʥʘʣʠʟʳ, ʦʙʨʘʟʮʳ ʠʟ ʤʦʨʝʥʳ - ʥʘ ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʝ ʘʥʘʣʠʟʳ. ɼʣʷ ʦʪʙʦʨʘ 

ʦʙʨʘʟʮʦʚ ʣʴʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʩʪʝʩʪʚʝʥʥʳʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ (ʩʜʝʣʘʥʥʳʝ 

ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʩʢʦʧʢʠ) ʦʙʥʘʞʝʥʠʷ ʣʝʜʥʠʢʦʚʦʛʦ ʣʴʜʘ. ʅʘ ʨʠʩ. 4, 5 ʧʦʢʘʟʘʥʳ ʦʙʥʘʞʝʥʠʷ 

ʣʝʜʥʠʢʦʚʦʛʦ ʣʴʜʘ.  

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠ ʚʳʨʘʞʝʥʥʳʝ ʩʪʘʜʠʘʣʴʥʳʝ ʤʦʨʝʥʳ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʠ ʚ ʙʦʣʴʰʠʭ 

ʊʷʥʴ-ʐʘʥʴʩʢʠʭ ʠ ʇʘʤʠʨʩʢʠʭ ʤʦʨʝʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʢʦʤʧʣʝʢʩʘʭ. ʊʘʤ ʦʥʠ ʭʦʨʦʰʦ 

ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʩʫʙʩʪʨʘʪʘʭ ʙʦʢʦʚʳʭ ʤʦʨʝʥ. ʅʘ ʥʠʭ ʠʤʝʝʪʩʷ ʤʥʦʛʦ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʦʙʥʘʞʝʥʠʡ ʧʦʛʨʝʙʝʥʥʦʛʦ ʧʦʜ ʤʦʨʝʥʥʳʤ ʯʝʭʣʦʤ ʣʝʜʥʠʢʦʚʦʛʦ ʣʴʜʘ. ɿʘʜʘʚʘʷ 
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ʧʨʦʜʦʣʴʥʳʝ ʩʪʚʦʨʳ ʜʣʷ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ ʣʴʜʘ ʠ ʤʦʨʝʥʥʦʛʦ ʤʝʣʢʦʟʝʤʘ ʚ ʧʨʝʜʝʣʘʭ 

ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʛʝʥʝʨʘʮʠʡ ʤʦʨʝʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʜʨʦʙʥʦʩʪʠ ʚ 

ʧʦʩʪʨʦʝʥʠʠ ʚʦʟʨʘʩʪʥʦʡ ʰʢʘʣʳ.  

ʇʨʠ ʜʘʪʠʨʦʚʘʥʠʠ ʧʦʩʣʝʜʥʠʭ (ʥʘʠʙʦʣʝʝ ʤʦʣʦʜʳʭ) ʩʪʘʜʠʘʣʴʥʳʭ ʤʦʨʝʥ, ʚʦʟʨʘʩʪ 

ʢʦʪʦʨʳʭ ʤʝʥʝʝ 500-600 ʣʝʪ, ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʡ ʤʝʪʦʜ ʜʘʩʪ ʙʦʣʴʰʠʝ ʧʦʛʨʝʰʥʦʩʪʠ. ʇʦʵʪʦʤʫ 

ʜʣʷ ʜʘʪʠʨʦʚʘʥʠʷ ʪʘʢʠʭ ʤʦʨʝʥ ʣʫʯʰʝ ʧʨʠʤʝʥʷʪʴ ʣʠʭʝʥʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ.  

 
ʈʠʩ. 4. ʌʨʦʥʪʘʣʴʥʳʡ ʫʩʪʫʧ ʛʦʣʦʮʝʥʦʚʦʛʦ ʤʦʨʝʥʦ-ʣʝʜʥʠʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʜʦʣʠʥʝ ʨ. ʀʩʩʳʢ-ɸʪʘ (ʉʝʚʝʨʥʳʡ 

ʊʷʥʴ-ʐʘʥʴ): 1 ï ʦʙʥʘʞʝʥʠʝ ʣʝʜʥʠʢʦʚʦʛʦ ʣʴʜʘ; 2 ï ʘʙʣʷʮʠʦʥʥʘʷ ʤʦʨʝʥʘ; 3, 4 ï ʩʪʘʜʠʘʣʴʥʳʝ ʤʦʨʝʥʦ-

ʣʝʜʥʠʢʦʚʳʝ ʛʝʥʝʨʘʮʠʠ 

 

 
ʈʠʩ. 5. ʆʙʥʘʞʝʥʠʷ ʣʝʜʥʠʢʦʚʦʛʦ ʣʴʜʘ ʠ ʘʙʣʷʮʠʦʥʥʦʡ ʤʦʨʝʥʳ ʚ ʛʦʣʦʮʝʥʦʚʦʤ ʤʦʨʝʥʦ-ʣʝʜʥʠʢʦʚʦʤ ʢʦʤʧʣʝʢʩʝ - 

ʤʝʩʪʘ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ ʥʘ ʠʟʦʪʦʧʥʦ-ʢʠʩʣʦʨʦʜʥʳʡ ʠ ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʡ ʘʥʘʣʠʟʳ. 

 

ɺʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʩʧʦʩʦʙʘ: 

1. ʆʪʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʚʦʟʨʘʩʪʥʫʶ ʰʢʘʣʫ ʛʦʣʦʮʝʥʘ, ʧʦʩʪʨʦʝʥʥʫʶ ʧʨʠ 

ʪʨʘʜʠʮʠʦʥʥʦ ʚʳʧʦʣʥʷʝʤʦʤ ʠʟʦʪʦʧʥʦ-ʢʠʩʣʦʨʦʜʥʦʤ ʠʟʫʯʝʥʠʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʣʝʜʥʠʢʦʚ ʩ 

ʧʦʤʦʱʴʶ ʙʫʨʝʥʠʷ ʠ ʧʦʚʳʩʠʪʴ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

2.  ʅʘʚʝʩʪʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʤʦʩʪ ʤʝʞʜʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʦʣʝʜʝʥʝʥʠʝʤ ʠ 

ʦʢʝʘʥʠʯʝʩʢʠʤʠ ʦʩʘʜʢʘʤʠ ʚ ʜʠʘʧʘʟʦʥʝ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʨʝʤʝʥʠ.  
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ʆ ɺʆɿʄʆɾʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ʈɸɼʀʆʋɻʃɽʈʆɼʅʆɻʆ ɼɸʊʀʈʆɺɸʅʀʗ ʄʆʈɽʅ ɼʃʗ 

ʇʆʉʊʈʆɽʅʀʗ ʃɽɼʅʀʂʆɺʓʍ ʀɿʆʊʆʇʅʓʍ ʐʂɸʃ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘʤʠ ʩʧʦʩʦʙʦʚ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ 

ʜʘʪʠʨʦʚʘʥʠʷ ʤʦʨʝʥ ʧʦ ʨʘʩʩʝʷʥʥʦʡ ʚ ʥʠʭ ʦʨʛʘʥʠʢʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʣʝʜʥʠʢʦʚʳʭ ʠʟʦʪʦʧʥʳʭ ʰʢʘʣ. ʇʦʢʘʟʘʥʦ, 

ʯʪʦ ʩʧʦʩʦʙ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʥʘʜʝʞʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʰʢʘʣ ʧʨʠ ʠʟʫʯʝʥʠʠ ʣʝʜʥʠʢʦʚ 

ʩ ʧʦʤʦʱʴʶ ʙʫʨʝʥʠʷ ʠ ʦʪʙʦʨʘ ʢʝʨʥʦʚ ʣʴʜʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʣʦʮʝʥ, ʤʦʨʝʥʳ, ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʝ ʜʘʪʠʨʦʚʘʥʠʝ, ʠʟʦʪʦʧʥʦ-ʢʠʩʣʦʨʦʜʥʦʝ ʠʟʫʯʝʥʠʝ 

ʣʝʜʥʠʢʦʚ, ʧʘʣʝʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ. 

 

THE POSSIBILITY OF USING RADIOCARBON DATING OF MORAINES FOR CONSTRUCTION OF 

GLACIAL ISOTOPIC SCALES  

The article discusses the possibility of using our developed methods of radiocarbon dating of moraines on 

organics scattered them to build ice isotopic scales. It is shown that the method may be promising for constructing 

reliable age scales in the study using glacial drilling and core sampling ice. 

Key words: Holocene moraines, radiocarbon dating, oxygen isotopic study of glaciers, paleoclimatic 

reconstruction. 
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ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù 

 
Öÿĕýúüô ÞúĔôöôýþúù ðúüúô þìíôìþô ùúþìöüúü îì øÿĆĔôóìîôô ýìõČüìô Óìøôù 

íÿðì, ăÿù úýúüāúùìô þìíôĒ ðìü āÿð öĘĕĕúô úýøúùíĘý, ûôüċāĕúô îúðôïôĊ öĘĕôô 
íÿóÿüïĕìĔø, ðìüČĕú, öĘ÷ĕú, úíĕúô óñüôóìøôùĒ îì ïìùĔĕúô ïìüúùėôøìþô ėìĆüô 
óìøôùôüú ïôüð úîìüðììýþ.  

Íú þìĄìííÿýô Ûüñóôðñùþô Æÿøĕÿüôô ÞúĔôöôýþúù, Ìýúýïÿóúüô ýÿ÷ĕÿ Îìĕðìþô 
øô÷÷Ē - ÛñĄîúô øô÷÷ìþ, øÿĕþìüìø éøúøì÷Ē Üìĕøúù øñíúĄìð ìó Ĕúùôíô ØìĔøìô 
ßøÿøôô Ýúóøúùô Øô÷÷ì÷ô Øÿþþìĕôð íú ĉĆ÷úùô Ýú÷ô 2003-ýú÷ô íìõùì÷øô÷ì÷ôô 
µÚíô þúóì½, Ðìĕýú÷ìô íìõùì÷øô÷ì÷ôô ìøì÷ôČþ µÚí íìüúô ĕìČþ½ (ýú÷ĕúô 2005-2015), 
Ýú÷ô íìõùì÷øô÷ì÷ôô ĕìøöúüĒ ðìü ýúĕìô úí (ýú÷ô 2013) îì Ðìĕýú÷ìô ùìîíìþôô 
íìõùì÷øô÷÷ì÷ôô ìøì÷ µÚí íìüúô üÿĄðô ÿýþîúü½ (ýú÷ĕúô 2018-2028) íìüúô íìĄìüôċþ 
øìîĔÿðôċþô ċö øÿĄöô÷úþô ùôĕúċþ øÿüìööìíüú üìîĄìù ùìøÿðì, íìĕüô ĕì÷÷ô úù 
Ĕúøñìô Ĕìĕúùôüú ðìĆîìþ ùìøÿð. Æúøñìô ĔìĕúùĒ îì ðìî÷ìþĕúô íì ôù øÿĄöô÷úþ üÿíìüÿ 
ïìĄþì ôù ôėðúøĕúüú ðìýþïôüĒ ìó ùìþôĔìĕúô úù ėìùúìþøìùðôô āÿðìĄúùüú ôóĕúü 
ùìøÿðììùð. 

ãÿùúùñ, öô øÿĄúĕôðì øñĄìîìð ðìî÷ìþĕú íú ûñĄüìĀþô ô÷øÿ þñāùôöì ĕìøìüĘóì 
ôėþôðúüô ôėþôýúðôô āÿðüú íú üìėúíìþ ûñĄ øñíìüìùð îì ðìü ôù üúĕ ăôóñüú ðìüñĎ 
ùìøñðúüìùð, öô íú ôù ìøì÷ô āÿð íì øÿĕôþô ìþüúĀ óìüíìô Ĕÿíüúùùúûìóôü øñüìýúùìùð.  

Ôù ìýþ, öô ĕìøìýú÷ì ðìü ýìõČüì øô÷÷ôúùĕú ïñöþìü óìøôù íì ĄĘüìóúü, 
Ĕìùïì÷óúüĕú íì íôČíúù îì íìĕüĕúñ ăÿù íìĕüô Ìüì÷, íì ùìøìöóúü þìíðô÷ øñČíìùð. 
Øôýú÷ô úððôô ïÿĀþìĕúô íú÷ú ôù ôýþôĀúðìô íñøìõ÷úùÿ íÿüÿù ìó ĕìøì øñĆČüĕú 
óìāôüìĕúô úíĒ ðìü öôĄîìüĕúô ÚýôČô ØìüöìóĒ øñíúĄìð.  
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Ðìü Ĕÿøĕÿüôĕúô ûúČùúí íú ìó āÿð öìüðìùô øìõðúùĕúô ùìîô öôĄþ îì ôýþôĀúðìô 
øñĆČüô úíøúùôô ėìí÷Ē íúôý ïìüðôðììýþ, öô íìĕüô Ìüì÷ ðìü þÿ÷ô ăìùð ðìĕýú÷ì ðìĕĕú 
øìüúþôíì ìó øìõðúùô ìý÷ôô āÿð āÿüð ïìüðôðììýþ. Íú îìóôðìùô íúð óìüìăìĕúĊ 
öüôýþì÷÷ĕúô ùìøìöĕú, ôùăÿùôù, ðôïìü øôùñüì÷ĕúô ðìü úù þìĕĄôùĄÿðìüú 
íìüðúĄþìĄÿðì íì íì÷ìùðöĘĕĕú, íì íú÷úô ûôüċāĕú āúíúùôðì øñĄìîìùð, öô úù ðìü 
íìüúíìüô ïìüøĄìîôô ï÷úíì÷ôô ôė÷ôø úíĄìîôô ûôüċāĕúüú øñþñóúùìð. 

Óìāôüìĕúô úíĒ-ĉùñüïñþôöôô ÞúĔôöôýþúù ýìüîìþô íñíìĕúô øô÷÷ôô Æÿøĕÿüôô 
ÞúĔôöôýþúù øñíúĄìùð, öô íì úùĕú ûôüċāĕú, ðìüČĕú, öĘ÷ĕú îì úíìùíúüĕú ðúāô÷ 
øñĄìîìùð. ÝìüăìĄøìô ìýúýôô óìāôüìĕúô úíôô ÞúĔôöôýþúù ûôüċāĕú îì íìüĀĕúô 
ðúôøĒ Č Āôüùĕú øñíúĄìùð. Ûôüċāĕú îì íìüĀĕúô ðúôøôô ÞúĔôöôýþúù øìùíìô ìýúýôô 
úíôô ùì þìùĕú ÞúĔôöôýþúù, íì÷öô öÿ÷ô øôùþìėì øñíúĄìùð. 

ÞìĎõôüČíôô øìõðúùô ċāĒ ðìü ÞúĔôöôýþúù, āÿýÿýìù ðìü øôùþìėìô öĘĕôô Ûúøôüÿ 
Ú÷úõ ðìü úāôüĕúô ìýüô ïÿóìĄþì, ðôėėìþô ċö ėìþúü þìðėôėúþăôČùüú Ĕì÷ìí ùìøÿðììýþ. 
Íú ôýþôĀúðì ìó ìöýĕúô öìõĕúùôĊ Āúýô÷ìîĒ îì ùìþôĔìô þìðėôėúþĕúô ìùĔúøðúðìô 
ú÷ôøúù öìøĄìîôô øìõðúùô ċāíìýþì íìüìĆ÷ú øÿĄúĕôðì øñïìüðìð.  

Ìó ùìþôĔìô þìĕ÷ô÷ô þìðėôėúþĕúô ðìü ėìþúüöĘĕô ÞôČùĄúù ìùĔúø ðúðìĄÿðì 
øìĆ÷ÿø øñïìüðìð, öô ðìü úù øôùþìėì ėôýøô óôČðô ûôüċāĕú (áìù-Þñùïüô, ėÿ÷÷ìô 
Àì÷ìíì, øìýýôîô ÌöĄôüċö îì ðôïìüúù) ðìü ðìîúøô ăúüċö ìýü þú ċö öô÷úøñþü öìø 
Ąÿðììùð. 

Ùìóìüôċĕúô öìøĄìîôô óìāôüìô ûôüċāĕú āñ÷ñ óôČðìùð, ìøøú ĕìü öìðúøô úùĕú íú 
üúĕÿ ÿýÿ÷ĕúô āúý Ąìüĕ ðúðì øñĄìîìùð. ÍìĆóñĕú ôù üìîìùðüú ðôïìüïÿùĄìîôô ôė÷ôøô 
óìøôù øìùýÿí øñðúùìùð îì íìĆóñô ðôïìüĕú ôùüú ċö üìîìùðĒ ĉîú÷Ċþýôúùôô 
ðôïìüïÿùĄìîôô ĕú÷ìþô ûôüċāĕú øñĄÿøúüìùð. 

 

 
Üìýøô 1. Ûôüċāô àñðăñùöú 

 
Íìüúô ðÿüÿýþ Ąìüĕ ðúðìùô ôù øìýĆì÷ì øúüú óìüÿü úøìð þú þìĆüôāô 

þìĄìööÿ÷Číôô ûôüċāĕúô ÞúĔôöôýþúùüú ðìü ðìîüìĕúô ïñú÷úïĒ ðôðì íìüúñø.  
Íìüúô øÿìõċù ùìøÿðìùô øìõðúùô ûì÷ñúï÷ċþýôì÷Ē øìüĕô÷ìĕúô ċāíìùðôô ìó 

þìüìĀô Ì.Ö. ÞüúĀôøúî [1] ûñĄùôĕúð ïìüðôðìüú, öô øìĔøììĕúô þìĕĄôùûìõðúĄìîôô 
ðìîüìô ăúüċöÿøôùüú ìó üĘõô ûìõðúôĄ íì øôùþìėì Ĕÿðú ùìøÿðììýþ, ôýþôĀúðì 
Ąÿðììùð. ÞìĕĄôùĄìîôô Ĕÿðúùìøÿðìô ÞüúĀôøúî Ì.Ö. íì ĄĘĆíìĕúô ûúČùĒ, øôČùì îì 
íú÷úôô ðìîüìô ăúüċöÿøôù [1] øÿîúĀôė øñíúĄìùð. 

Ìó üĘõô ùìþôĔìô þìĕ÷ô÷ĕú íìü øñúċð, öô ċāíìùðôô öì÷úùþìüôùô ĕÿðÿðô 
ÞúĔôöôýþúù ðìü ðìîüìô û÷ñõýþúþýñùô ûúČùĒ íì îÿĔÿð úøìðììýþ (800-850 ĕìóúü ýú÷ 
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ûñĄ). ÞìĕĄôùĕúô øúüñùìîôô ôù ðìîüì ðìü îúðôô Ú÷úõ, ðìü ėôýøô üñóôĄïúĕô îúðô 
ðìüČô Øÿöýÿ, ôùÿùôù ėôýø-ėôýø ðìü ýúĕô÷ĕúô ðìüČĕúô ÛìùĔ, Íìüþìùï, ðìü íú÷úúíô 
ðìüČô äúāðìüì, îúðô Ì÷ôăÿü îì ĕÿðÿðĕúô ĕìîóìô öĘ÷ô ÉìüúöĘ÷ íì āÿíĒ íúėĒ 
øúùðììùð. Øôýú÷ô āúýô øìîĔÿðôċþô ċāíìùðôô íÿóÿüïô ýìþĕĒ ðìü û÷ñõýþúþýñùô ûúČùĒ 
øúüĀú÷úïôċô ýìþĕĕúô øôùþìėìô öĘĕôô Ûúøôüô ÆìùÿíĒ îì Æìùÿíô-ÀìüíĒ øñíúĄìð, 
öô úù ðìü ùìþôĔìô ĉöóìüìþýôċ îì ýÿĀþìĄìîĒ ðìü øÿððìþô þĘ÷úùĒ íñþìĎõôü íúėĒ 
øúùðììýþ îì ùìøÿðô óúĕôüôô āÿðüú þú ôøüĘó [2] ùôïúĕ ðúĄþììýþ. 

Ðìü Ûúøôüô ÀìüíĒ ôóô ċāíìùðôô ýìþĕĒ ðìü ùìþôĔìô üìîìùðĕúô ûÿüóĘüô 
ĉöóúïñùĒ (íúðāÿüðìĄìîĒ) ðìü Ąìüúôþô üìîìùðĕúô íÿóÿüïô öĘĕûìõðúĄìîĒ ìó ùôøìô 
ðÿĊøô ðìîüìô øôČùìô û÷ñõýþúþýñùĒ (185 ĕìóúü ýú÷ ûñĄ) îì þìĄìööÿ÷Číôô üñ÷ñĀô 
ĔÿðúïúùìĄÿðìô ùìîĆô Ì÷ûĒ [2] íúėĒ ùìøúùðììýþ.  

Ðìü û÷ñõýþúþýñùô øôČùì (185 ĕìóúü ýú÷ ûñĄ) ðìü ùìþôĔìô üìîìùðĕúô 
öĘĕûìõðúĄìîĒ ċāíìùðĒ íì ùìøÿðô ùôøýìþĕĒ (îúðôïĒ) øñïÿóìüìð îì ìýúýìù ðìü 
øôùþìėìĕúô Ûúøôüô ÀìüíĒ îì äôøú÷Ē íì ìøì÷ øñúċð. Ðìü Ûúøôüô äìüėĒ ĕìùĘó 
ċāíìùðôô ýìþĕĒ íúėĒ øñøúùìð. Ðìü ìöýĕúô öìõĕúùôô îúðôĕúô øôùþìėìô Ûúøôüÿ 
ÞôČùĄúù îì ėì÷ìøìüìîô ùìóðô ýìüĕìðôô ÌĀĎúùôýþúù ôóô ôù ċāíìùðĒ íì āÿíĒ ùìøúČù 
ìýþ [2, 3, 4]. 

Ðìü ìöýĕúô öìõĕúùĒ Ąìö÷ĕúô ïñúøúüĀú÷úïôô þìĕĄôùĕúô øúüñùìîĒ (öĘĕûúüìĕúô 
üñóì, ýìùïÿĄìĎì÷), ûìõĕúô ìíüìóôúùôô ċāíìùðôĕúô ôù ýôùÿýú÷, ôùăÿùôù, íúėôøúùðìô 
ėôýøĕúô ûôüċāĕú îì ûñĄÿ ėìĀúüìîôô úùĕú āÿí ìõČùìùð. ÔîìóĄìîôô íôýČüöìüìþìô 
Ąìö÷ô øúüñùìĕú ðìü úāôüô ûôüċāĕú îì ėìĆüô îúðôĕú ùôĄúùðôĕìùðìô íñîúýôþìô 
āôý÷ìþô ĕìüìöìþöÿùìùðì ðúĄþìùô ûôüċāĕú øñíúĄìð. Íì ýôĀìþô øôýú÷ô ûìõĕúô 
(øúüñùìĕú, ûìõĕúô ìíüìóôúùĒ, ýÿĀþìĄìîôô ùôĄñíôĕú îì Ď.) ûôüċāô íÿóÿüïô ėìðôøì 
āôóøìþ öìüðì øñþìîúùìð, öô ìó íú÷úúíô ðìüČô ÛìùĔýìü öìüðì þú öĘĕô ÔĄöúĄôø þĘ÷ 
øñöìĄìùð [5, 6, 7]. 

Ðìü îúðôô Ú÷úõ íúĄìð, øìõðúùô þìĕĄôùĕúô øúüñùìîôô Ąìö÷ô öúùÿýðúĄþì íì 
øÿĄúĕôðìøñüìýìð, öô ôù ðì÷ú÷ìþô øìîĔÿð íÿðìùô ûôüċāĕúô íÿóÿüïô ðúüúô āÿýÿýôċþô 
íì÷ìùðô ðôùìøôöôô ðìü ùôøìô ìîîì÷ô ðìîüìô û÷ñõýþúþýñùô øôČùì (185 ĕìó.ýú÷ ûñĄ) 
þú ûìõðúôĄô ėìþúüöĘĕô Ûìýô Ú÷úõ øñíúĄìð. Ðìîüìô ċāíìùðôô öìøûìĕùïìĄþì 
ðìîüìô û÷ñõýþúþýñùô íú÷úĒ (65 ĕìóúüýú÷ ûñĄ) îì ïú÷úþýñù (10-12 ĕìóúüýú÷ ûñĄ) 
íìĄÿøúü øñüìîìð. Íôùúíìü ýìíìíô ðìü Ąìüúôþô ôė÷ôøô ìüôðĒ (āÿĄö) íì 
ìøì÷úøìðìùìĄ úù ìýúýìù ðìü ėÿ÷÷ìĕú îì ùôĄñíôĕúô íì÷ìùð öĘĕ þìĄìööÿ÷ ČĀþììýþ. 
Ðìü ôù ðìîüì ìýúýìù ûôüċāĕúô ïÿùúïÿùô ùìøÿðô îúðôïĒ ûìõðú ïìüðôðììùð. 

Ðìü Ąìüúôþô ċāíìùðôô øÿúýôü îì ïìüøĄìîôô ï÷úíì÷ôô ôė÷ôø ċö ėìþúü ûôüċāĕú 
ðìü Āúýô÷ìĕúô øÿìõċùô îìėþ āÿýÿýôċþô ðôùìøôöôìĄúùüú (ûôüċāĕúô áôüýúù, Îì÷Ē, 
Ðóñüòôùýöôõ, Ýìÿöðìüìô āÿüð îì öì÷úùîì Ď.) ôðúøì øñðôĕìùð [8, 9, 10]. 

Çìùïúøô úøĘóôĄô ċāíìùðĒ ðìü Ûúøôü ìó þìüìĀô Ú.Î. Üúþúþìñî Āñĕüìýþñ þìüþôí 
ðúðì Ąÿðììýþ, öô ðìü úù 7049 ûôüċā (ìó Ĕÿø÷ì 5690 ûôüċāĕúô øìýúĕìþìĄúù óôČðì ìó 
0,1 öø2) íú øìýúĕìþô ÿøÿøôô 7493 öø2 íì ėìõð ïôüôĀþì Ąÿðììýþ. 

Ìó øìĆ÷ÿøúþĕúô ðìü íú÷ú úîìüðìĄÿðì øìĆ÷ÿø øñïìüðìð, öô ðìü óìüĀô öìøþìü ìó 
ċö øô÷÷ôúù ýú÷ ðìü øôùþìėìĕúô öĘĕôô ÞúĔôöôýþúù, ì÷ì÷āÿýÿý Ûúøôüô äôøú÷Ē ăúü 
ðìîüìô ċāíìùðĒ îÿĔÿð ðúĄþììýþ, öô ðìîüì íì ðìîüì ìó ĕìøðôïìü ĕìĔøìù āÿüð ïìüðôðì 
úāôü íì ùñýþĒ üĘ íì üĘ ïìüðôðì ôýþúðììùð. 

éĕþôøú÷ øñüìîìð, öô üìîìùðô öìøĄìîôô ċāíìýþìĄìîĒ ìó Ĕúùôíô þìðėôėúþăôČù 
íú þìĎõôüČíôô Ąìüúôþô ôė÷ôøô îúíìýþì íì üÿĄðô µĉĀĀñöþô ïìüøāúùì½ îì þìĆýôüô 
ýôö÷úùĕúô íìĕüôøôČùìóìøôùĒ îì ìþ÷ìùþôöĒ îúíìýþì ðúùôýþì øñĄìîìð. 

Íìĕúðôĕôô îìóĆô ċāíìýþìĄìîôô øÿúýôü ìó üĘô øìõðúùĕúô Ĕÿðúïúùì ûñĄìöĒ 
øñíúĄìð, îì íìüúô íìĕú ðúðìù íì ðñïüìðìþýôċôô ôøöúùûìóôüô ċāíìùðĒ ðìü úċùðìô 
ùìóðôö øìîúðĕúô ìöýôô ùìîô Āúýô÷ìîĒ óìüÿü øñíúĄìùð. 

Îúíìýþì íì þìùìóóÿ÷ô ċāíìùðĒ ðìü ėì÷ìøüìîô ÞúĔôöôýþúù óìüÿüìþô 
ïÿóìüúùôðìùô øúùôþúüôùïô øìĔøììîĒ íú øÿĄúĕôðìĕúô üñĔìô ĕìüúüìþôô ìþøúýĀñüì 
÷úóôø øñúċð, öô íìĕúðôĕôô úíĆñöþôîôô îìóĆô ċāíìùðôüú íìüúô úċùðìô ùìóðôö 
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ôøöúùûìóôü øñïìüðúùìð.  
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ʃɽɼʅʀʂʀ ʊɸɼɾʀʂʀʉʊɸʅɸ ï ʆʉʅʆɺʅʆʁ ʀʉʊʆʏʅʀʂ ɺʆɼʅʓʍ  

ʈɽʉʋʈʉʆɺ ʎɽʅʊʈɸʃʔʅʆʁ ɸɿʀʀ 

ɺ ʩʪʘʪʴʝ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʛʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ ʷʚʣʷʝʪʩʷ ʣʝʜʥʠʢʠ ʠ 

ʩʥʝʞʥʠʢʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʟʤʝʥʝʥʠʝ ʧʣʦʱʘʜʠ ʣʝʜʥʠʢʦʚ, ʩʚʷʟʘʥʥʦʝ ʩ ʧʦʪʝʧʣʝʥʠʝʤ ʢʣʠʤʘʪʘ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ 

ʧʦʚʳʰʝʥʠʝ ʚʦʜʥʦʩʪʠ ʨʝʢ ʠ ʩʚʷʟʘʥʥʦʝ ʩ ʥʠʤ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʧʨʦʭʦʞʜʝʥʠʷ ʧʘʚʦʜʢʦʚ, ʩʝʣʝʡ, ʵʨʦʟʠʡ, 

ʨʘʟʤʳʚʦʚ ʙʝʨʝʛʦʚ ʠ ʥʘʚʦʜʥʝʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝʤ ʣʝʜʥʠʢʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʛʣʦʙʘʣʴʥʦʝ ʧʦʭʦʣʦʜʘʥʠʝ ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʧʝʨʠʦʜʝ ʥʠʞʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ (800-850 ʪʳʩ.ʣʝʪ ʥʘʟʘʜ). ʄʦʨʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʧʨʦʠʩʭʦʜʠʣʠ ʚ ɸʣʘʡʩʢʦʡ ʜʦʣʠʥʝ ʚ ʫʩʪʴʝ ʨʝʢʠ ʄʫʢʩʫ, ʘ ʪʘʢʞʝ ʯʘʩʪʠʯʥʦ ʥʘ ʙʝʨʝʛʘʭ ʨʝʢ ʇʷʥʜʞ, 

ɹʘʨʪʘʥʛ, ʚʝʨʭʦʚʴʷ ʐʦʭʜʘʨʳ ʠ ʜʨ. ʀʜʝʘʣʴʥʳʤ ʧʨʠʤʝʨʦʤ ʛʣʦʙʘʣʴʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʥʠʞʥʝʤ 

ʧʣʝʡʩʪʦʮʝʥʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʤʦʨʬʦʣʦʛʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʛʦʨʥʦʡ ʟʦʥʳ ʶʞʥʦʛʦ ʠ ʖʛʦ-ɿʘʧʘʜʥʦʛʦ ʇʘʤʠʨʘ, 

ʢʦʪʦʨʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʟʘʨʘʮʠʠ ʠ ʜʝʛʨʘʜʘʮʠʠ ʚ ʪʝʯʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʩʪʘʣʠʩʴ ʥʝʠʟʤʝʥʥʳʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʜʥʠʢ, ʢʣʠʤʘʪ, ʠʩʪʦʯʥʠʢ, ʧʝʨʠʦʜ, ʵʨʦʟʠʷ, ʵʢʟʘʨʘʮʠʷ, ʜʝʛʨʘʜʘʮʠʷ, ʦʣʝʜʝʥʝʥʠʷ, 

ʜʠʥʘʤʠʢʘ, ʵʚʦʣʶʮʠʷ. 

 

GLACIERS OF TAJIKISTAN ï THE MAIN SOURCE OF WATER RESOURCES OF CENTRAL ASIA  

In article it is marked that the principal source of water resources of Tajikistan is glaciers and snezhnik. In 

this regard the change of the area of glaciers connected to warming of climate can cause increase in water content of 

the rivers and the related increase in frequency of passing of floods, mudflows, erosion, scours of coast and floods. 

Results of a study and the analysis behind formation of glaciers showed that the global cold snap in 

Tajikistan occurred in the period of the lower pleistocene (800-850 thousand years ago). Morenny deposits of this 

period happened in the Alay valley in the mouth of the river Muksu, and also partially on coast of the rivers 

Pyandzh, Bartang, Shokhdara's upper course, etc. The morphology of surfaces of a mountain zone of the southern 

and Southwest Pamir which as a result of an ekzaration and degradation during the long time remained invariable 

can be an ideal example of a global freezing of a surface in the lower pleistocene. 

Key words: glacier, climate, source, period, erosion, ekzaration, degradation, freezing, dynamics, evolution. 
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ɻʀɼʈʆʕʅɽʈɻɽʊʀʏɽʉʂʀɽ ʈɽʉʋʈʉʓ ʎɽʅʊʈɸʃʔʅʆʁ ɸɿʀʀ ʀ ʎɽʃʀ 

ʈɸɿɺʀʊʀʗ ʊʓʉʗʏɽʃɽʊʀʗ 

 

ʀ. ʄʘʭʤʘʜʶʩʫʬʟʦʜʘ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʥʝʨʛʝʪʠʢʠ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ  

 

ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ ʦʙʣʘʜʘʝʪ ʚʦʜʥʳʤʠ, ʘ ʪʘʢʞʝ ʙʦʛʘʪʳʤʠ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ï ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʥʝʬʪʴ, ʛʘʟ ʠ ʫʛʦʣʴ. ʕʪʠ 

ʨʝʩʫʨʩʳ ʧʦʟʚʦʣʷʶʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʦʟʨʘʩʪʘʶʱʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʠ ʠʤʝʶʪ ʧʦʪʝʥʮʠʘʣ ʵʢʩʧʦʨʪʘ ʟʘ ʧʨʝʜʝʣʳ ʨʝʛʠʦʥʘ ʚ ʩʚʷʟʠ ʩ ʠʟʙʳʪʢʦʤ ʩʚʝʨʭ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʧʨʦʩʘ. 

ʆʜʥʘʢʦ ʚʦʜʥʳʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʨʝʛʠʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʝʨʘʚʥʦʤʝʨʥʦ, 

ʜʦʩʪʫʧ ʢ ʥʠʤ ʟʘʪʨʫʜʥʝʥʦ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠʤʝʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʬʠʟʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʠ ʧʦ ʤʝʨʝ ʠʟʥʦʩʘ ʜʝʡʩʪʚʫʶʱʠʝ ʫʩʪʘʨʝʚʰʠʝ ʩʠʩʪʝʤʳ ʫʪʨʘʯʠʚʘʶʪ ʥʘʜʝʞʥʦʩʪʴ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɺ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʩʠʩʪʝʤʘ ʥʝ ʩʧʦʩʦʙʥʘ ʦʙʝʩʧʝʯʠʪʴ ʥʫʞʜʳ ʥʘʩʝʣʝʥʠʷ ʚ 

ʵʣʝʢʪʨʠʯʝʩʪʚʝ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʝʨʠʦʜʳ ʛʦʜʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʜʨʫʛʠʭ ʤʝʩʪʘʭ ʣʶʜʷʤ 

ʥʝʜʦʩʪʘʝʪ ʚʦʜʳ. 

ɻʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʠ ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢ ʉʳʨʜʘʨʴʷ ʠ ɸʤʫʜʘʨʴʷ. ʊʝʧʣʦʚʳʝ ʨʝʩʫʨʩʳ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʚ ʋʟʙʝʢʠʩʪʘʥʝ, ʊʫʨʢʤʝʥʠʩʪʘʥʝ ʠ ʂʘʟʘʭʩʪʘʥʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʧʨʦʩʳ 

ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʥʝʦʪʜʝʣʠʤʳ ʦʪ ʚʦʧʨʦʩʦʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. 

ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠʤʝʶʪ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʙʘʩʩʝʡʥʘ, ʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ 

ʥʝʨʘʚʥʦʤʝʨʥʦ. ɺ ʣʝʪʥʝʝ ʚʨʝʤʷ ʉʳʨʜʘʨʴʷ ʠ ɸʤʫʜʘʨʴʷ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʛʦʨʥʳʝ 

ʂʠʨʛʠʟʩʢʫʶ ʈʝʩʧʫʙʣʠʢʫ ʠ ʊʘʜʞʠʢʠʩʪʘʥ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʥʠʟʢʦ-ʫʛʣʝʨʦʜʥʦʡ 

ʛʠʜʨʦʵʥʝʨʛʠʠ. ʅʠʞʝ ʧʦ ʪʝʯʝʥʠʶ ʵʪʠ ʨʝʢʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤʠ ʘʨʪʝʨʠʷʤʠ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ: ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʨʳʙʦʣʦʚʩʪʚʘ, ʵʢʦʩʠʩʪʝʤ, 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚʦ ʚʩʝʤ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ. 

ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ ʙʦʛʘʪʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʂʘʟʘʭʩʪʘʥ, ʋʟʙʝʢʠʩʪʘʥ ʠ 

ʊʫʨʢʤʝʥʠʩʪʘʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʥʠʟʦʚʴʷʭ ʨʝʢ, ʨʘʩʧʦʣʘʛʘʶʪ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʟʘʧʘʩʘʤʠ 

ʥʝʬʪʠ, ʛʘʟʘ ʠ ʫʛʣʷ. ʅʘʭʦʜʷʱʠʝʩʷ ʚ ʚʝʨʭʦʚʴʷʭ ʊʘʜʞʠʢʠʩʪʘʥ ʠ ʂʠʨʛʠʟʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ 

ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ, ʥʦ ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʧʦʣʥʫʶ ʤʝʨʫ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ. ʅʘʣʠʯʠʝ ʪʘʢʠʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʵʥʝʨʛʦʩʠʩʪʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʝʟʦʥʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚʩʝʭ ʩʪʨʘʥ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘʠʙʦʣʝʝ 

ʵʢʦʥʦʤʠʯʥʳʤ ʠ ʵʢʦʣʦʛʠʯʥʳʤ ʩʧʦʩʦʙʦʤ: ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʜʦʨʦʛʦʡ 

ʛʠʜʨʦʵʥʝʨʛʠʠ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʠ ʥʘʜʝʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, 

ʢʦʛʜʘ ʭʦʣʦʜʥʳʡ ʢʣʠʤʘʪ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʳʨʘʙʦʪʢʫ ʛʠʜʨʦʵʥʝʨʛʠʠ. 

ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʘʷ ʇʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

(CAEWDP) ʧʨʠʟʥʘʝʪ, ʯʪʦ ʫʢʨʝʧʣʝʥʠʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ 

ʫʨʦʚʥʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʠʙʳʣʠ, ʩʦʢʨʘʱʝʥʠʶ ʙʝʜʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʤʫ 

ʨʘʟʚʠʪʠʶ, ʩʦʚʤʝʩʪʥʦʤʫ ʧʨʦʮʚʝʪʘʥʠʶ ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚʦ ʚʩʝʤ ʨʝʛʠʦʥʝ. 

ʇʨʦʛʨʘʤʤʘ ʩʪʨʦʠʪʩʷʥʘ ʦʩʥʦʚʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʚʦʜʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʟʘ ʩʯʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚ ʨʘʩʰʠʨʝʥʠʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ʆʥʘ ʩʪʨʝʤʠʪʩʷ ʢ ʫʢʨʝʧʣʝʥʠʶ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʧʘʨʪʥʝʨʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʩʦ ʚʩʝʤʠ ʧʷʪʴʶ ʩʪʨʘʥʘʤʠ ʎʝʥʪʨʘʣʴʥʦʡ 

ɸʟʠʠ ʠ ɸʬʛʘʥʠʩʪʘʥʦʤ ʚ ʨʘʤʢʘʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʥʠʮʠʘʪʠʚ, ʘ ʪʘʢʞʝ ʩ ʧʘʨʪʥʝʨʘʤʠ ʧʦ 

ʨʘʟʚʠʪʠʶ ʚ ʢʦʥʪʝʢʩʪʝ ʤʝʥʷʶʱʝʡʩʷ ʛʣʦʙʘʣʴʥʦʡ ʩʨʝʜʳ. CAEWDP ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʙʦʛʘʪʳʡ 

ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ, ʘʥʘʣʠʪʠʢʫ ʠ ʜʠʘʛʥʦʩʪʠʢʫ ʜʣʷ ʧʨʠʥʷʪʠʷ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʠ 

ʨʘʟʫʤʥʦʛʦ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ. 
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ʈʠʩ.1. ʎʝʥʪʨʘʣʴʥʦ-ʘʟʠʘʪʩʢʘʷ ʧʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

 

ɺ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʨʘʩʪʝʪ ʜʝʬʠʮʠʪ ʚʦʜʳ. ʋʞʝ ʩʝʡʯʘʩ ʊʫʨʢʤʝʥʠʷ ʠ ʋʟʙʝʢʠʩʪʘʥ 

ʚʭʦʜʷʪ ʚ ʧʝʨʚʫʶ ʜʝʩʷʪʢʫ ʩʪʨʘʥ, ʚ ʢʦʪʦʨʳʭ ʚʦʜʳ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʤʝʥʴʰʝ 

ʚʩʝʛʦ. ʇʦ ʦʮʝʥʢʘʤ ʆʆʅ, ʢ ʩʝʨʝʜʠʥʝ ʚʝʢʘ ʨʝʛʠʦʥ ʙʫʜʝʪ ʠʩʧʳʪʳʚʘʪʴ ʩʝʨʴʝʟʥʳʡ ʥʝʜʦʩʪʘʪʦʢ 

ʚʦʜʳ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʭʠʱʥʠʯʝʩʢʦʝ ʠ ʙʝʩʢʦʥʪʨʦʣʴʥʦʝ ʝʝ ʧʦʪʨʝʙʣʝʥʠʝ. 

ʕʢʩʧʝʨʪʳ ʆʆʅ ʧʨʦʛʥʦʟʠʨʫʶʪ, ʯʪʦ ʚ 21 ʚʝʢʝ ʚʦʜʘ ʩʪʘʥʝʪ ʙʦʣʝʝ ʚʘʞʥʳʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ 

ʨʝʩʫʨʩʦʤ, ʯʝʤ ʥʝʬʪʴ ʠ ʛʘʟ. ɺ ʫʩʣʦʚʠʷʭ ʥʘʨʘʩʪʘʶʱʝʛʦ ʜʝʬʠʮʠʪʘ, ʚʦʜʘ, ʙʝʟʫʩʣʦʚʥʦ, 

ʩʪʘʥʦʚʠʪʩʷ ʪʦʚʘʨʦʤ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʋʟʙʝʢʠʩʪʘʥ ʦʪʢʘʟʳʚʘʝʪʩʷ ʧʣʘʪʠʪʴ ʟʘ ʟʘʙʠʨʘʝʤʫʶ ʚʦʜʫ, ʧʦʪʦʤʫ ʯʪʦ 

ʩʯʠʪʘʝʪ, ʯʪʦ ʫ ʥʝʛʦ ʝʩʪʴ ʩʚʦʷ ʜʦʣʷ, ʢʦʪʦʨʫʶ ʊʘʜʞʠʢʠʩʪʘʥ ʠ ʂʠʨʛʠʟʩʪʘʥ ʜʦʣʞʥʳ ʝʤʫ 

ʦʪʜʘʪʴ, ʪʘʢ ʢʘʢ ʚʦʜʘ ï ʧʨʠʨʦʜʥʦʝ ʙʣʘʛʦ, ʢʦʪʦʨʦʝ ʧʨʠʥʘʜʣʝʞʠʪ ʚʩʝʤ. ʅʦ ʪʫʪ ʝʩʪʴ ʥʶʘʥʩʳ. 

ɺʦʜʘ, ʢʦʪʦʨʘʷ ʦʪʨʘʙʦʪʘʣʘ ʥʘ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʢʘʞʜʳʡ ʢʫʙʦʤʝʪʨ ʩʨʘʙʦʪʘʣ, ʥʫʞʥʦ ʝʛʦ ʥʘʢʦʧʠʪʴ, ʩʦʟʜʘʪʴ ʥʘʧʦʨ, 

ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʵʣʝʢʪʨʦʩʪʘʥʮʠʶ, ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ɸ ʜʘʣʴʰʝ, ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʳ, 

ʥʫʞʥʳ ʥʘʩʦʩʥʳʝ ʩʪʘʥʮʠʠ, ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʢʘʥʘʣʳ, ʩʠʩʪʝʤʳ ʜʨʝʥʘʞʘ. ɺʩʸ ʵʪʦ ʟʘʪʨʘʪʳ. 

ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʂʦʦʨʜʠʥʘʮʠʦʥʥʘʷ ɺʦʜʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʂʦʤʠʩʩʠʷ (ʄʂɺʂ) ʜʦʣʞʥʘ 

ʧʦʜʛʦʪʦʚʠʪʴ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʚʩʝʤʠ ʩʪʨʘʥʘʤʠ ʨʝʛʠʦʥʘ. ʇʦʵʪʦʤʫ ʥʫʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʢʘʞʜʦʛʦ 

ʢʫʙʦʤʝʪʨʘ ʚʦʜʳ, ʢʦʪʦʨʳʡ, ʚʭʦʜʷ ʚ ɻʕʉ, ʚʳʨʘʙʘʪʳʚʘʝʪ ʵʥʝʨʛʠʶ, ʘ ʧʦʪʦʤ, ʫʪʝʢʘʷ ʚʥʠʟ, ʠʜʝʪ 

ʥʘ ʠʨʨʠʛʘʮʠʶ. ʅʫʞʥʦ ʧʦʜʩʯʠʪʘʪʴ ʟʘʪʨʘʪʳ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʵʪʦʛʦ ʢʫʙʦʤʝʪʨʘ ʢʘʞʜʦʡ ʠʟ 

ʩʪʨʘʥ, ʠ ʢʪʦ ʢʘʢʦʡ ʩʫʤʤʘʨʥʳʡ ʜʦʭʦʜ ʩ ʵʪʦʛʦ ʧʦʣʫʯʘʝʪ. ɿʘʪʝʤ ʧʦʩʯʠʪʘʪʴ ʦʙʱʠʝ ʟʘʪʨʘʪʳ ʠ 

ʦʙʠɦʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʚʳʛʦʜʳ. ʀ ʧʦʪʦʤ ʫʞʝ ʤʦʞʥʦ ʦʮʝʥʠʪʴ, ʢʘʢ ʨʘʩʧʨʝʜʝʣʠʪʴ ʚʦʜʫ, 

ʯʪʦʙʳ ʚʩʝʤ ʦʪ ʵʪʦʛʦ ʙʳʣʘ ʧʦʣʴʟʘ. 

ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ - ʨʝʛʠʦʥ ʩ ʟʘʩʫʰʣʠʚʳʤ ʢʣʠʤʘʪʦʤ. ɿʜʝʩʴ ʧʨʦʪʝʢʘʝʪ ʥʝʩʢʦʣʴʢʦ 

ʢʨʫʧʥʳʭ ʠ ʤʥʦʞʝʩʪʚʦ ʤʝʣʢʠʭ ʨʝʢ, ʨʘʩʧʦʣʦʞʝʥʳ ʩʦʪʥʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʚʦʜʦʝʤʦʚ ʠ ʨʝʟʝʨʚʫʘʨʦʚ. 

ɺʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʚʦʜʦʩʪʦʢʘ ʥʝʩʢʦʣʴʢʠʭ 

ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ, ʦʩʥʦʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʉʳʨʜʘʨʴʷ ʠ ɸʤʫʜʘʨʴʷ. [1] 
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ɺʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 

 
ʀʩʪʦʯʥʠʢ: www.myshared.ru. ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ʈʌ, ɹʝʣʷʝʚ ɸʣʝʢʩʘʥʜʨ 

çɻʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠè, 2010 ʛ. 

 

ɺ ʩʦʚʝʪʩʢʠʝ ʚʨʝʤʝʥʘ ʤʝʞʜʫ ʨʝʩʧʫʙʣʠʢʘʤʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʚ ʚʦʜʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʬʝʨʝ ʜʝʡʩʪʚʦʚʘʣʘ ʦʪʣʘʞʝʥʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʛʜʘ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʨʝʯʥʦʛʦ 

ʩʪʦʢʘ ʩʪʨʘʥʘʤʠ ʚʝʨʭʦʚʴʷ ʢʦʤʧʝʥʩʠʨʦʚʘʣʦʩʴ ʧʦʩʪʘʚʢʘʤʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʩʪʨʘʥʘʤʠ ʥʠʟʦʚʴʷ. 

ʀʥʘʯʝ ʛʦʚʦʨʷ, ʊʘʜʞʠʢʠʩʪʘʥ ʠ ʂʠʨʛʠʟʩʪʘʥ ʟʠʤʦʡ ʥʘʢʘʧʣʠʚʘʣʠ ʚʦʜʫ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ 

ʩʚʦʠʭ ʅʫʨʝʢʩʢʦʡ, ʂʘʡʨʘʢʢʫʤʩʢʦʡ ʠ ʊʦʢʪʦʛʫʣʴʩʢʦʡ ɻʕʉ, ʘ ʣʝʪʦʤ ʩʙʨʘʩʳʚʘʣʠ ʝʝ ʜʣʷ 

ʧʦʣʠʚʘ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʋʟʙʝʢʠʩʪʘʥʫ, ʂʘʟʘʭʩʪʘʥʫ ʠ ʊʫʨʢʤʝʥʠʠ, ʟʘ ʯʪʦ ʟʠʤʦʡ ʧʦʣʫʯʘʣʠ ʦʪ 

ʥʠʭ ʥʝʜʦʩʪʘʶʱʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʠ ʛʘʟ. ʇʦʩʣʝ ʨʘʩʧʘʜʘ ʉʉʉʈ ʨʘʟʚʘʣʠʣʘʩʴ ʠ ʝʜʠʥʘʷ 

ʵʥʝʨʛʦʩʠʩʪʝʤʘ ʨʝʛʠʦʥʘ. ʉʪʨʘʥʳ ʥʠʟʦʚʠʡ ʩʪʘʣʠ ʧʨʦʜʘʚʘʪʴ ʛʘʟ ʠ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʩʦʩʝʜʷʤ ʧʦ 

ʨʳʥʦʯʥʳʤ ʮʝʥʘʤ, ʘ ʟʘ ʜʦʣʛʠ ʧʨʝʢʨʘʱʘʣʠ ʧʦʩʪʘʚʢʠ. ʊʘʜʞʠʢʠʩʪʘʥ ʠ ʂʠʨʛʠʟʩʪʘʥ 

ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʜʝʬʠʮʠʪʦʤ ʵʥʝʨʛʠʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ʊʘʢ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ 

ʊʘʜʞʠʢʠʩʪʘʥʘ ʝʞʝʛʦʜʥʦ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚʚʦʜʷʪʩʷ ʞʝʩʪʢʠʝ ʣʠʤʠʪʳ ʥʘ ʧʦʜʘʯʫ 

ʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʦʪ ʢʦʪʦʨʳʭ ʩʪʨʘʜʘʝʪ ʥʘʩʝʣʝʥʠʝ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʨʝʩʧʫʙʣʠʢʠ. 

ʇʦʵʪʦʤʫ ʚʧʦʣʥʝ ʟʘʢʦʥʦʤʝʨʥʦ, ʯʪʦ ʊʘʜʞʠʢʠʩʪʘʥ ʠ ʂʠʨʛʠʟʩʪʘʥ ʦʟʘʙʦʪʠʣʠʩʴ 

ʚʦʧʨʦʩʘʤʠ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʫʪʝʤ ʢʨʫʛʣʦʛʦʜʠʯʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʤʝʶʱʠʭʩʷ ɻʕʉ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ ʢʨʫʧʥʳʭ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ: ʈʦʛʫʥʩʢʦʡ (ʥʘ ʨʝʢʝ ɺʘʭʰ) ʠ ɼʘʰʪʠʜʞʫʤʩʢʦʡ ɻʕʉ (ʥʘ ʨʝʢʝ ʇʷʥʜʞ) ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ ʠ ʜʚʫʭ ʂʘʤʙʘʨʘʪʠʥʩʢʠʭ ɻʕʉ (ʥʘ ʨʝʢʝ ʅʘʨʳʥ) ʚ ʂʠʨʛʠʟʩʪʘʥʝ. ʕʪʠ ʧʣʘʥʳ 

ʥʘʩʪʦʨʘʞʠʚʘʶʪ ʩʦʩʝʜʥʠʡ ʋʟʙʝʢʠʩʪʘʥ, ʢʦʪʦʨʳʡ ʦʧʘʩʘʝʪʩʷ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʦʢʘ ʫʢʘʟʘʥʥʳʭ ʨʝʢ (ʧʣʶʩ ʢ ʫʞʝ ʠʤʝʶʱʠʤʩʷ ʥʘ ʥʠʭ ʚʦʜʦʭʨʘʥʠʣʠʱʘʤ) 

ʧʦʟʚʦʣʠʪ ʊʘʜʞʠʢʠʩʪʘʥʫ ʠ ʂʠʨʛʠʟʩʪʘʥʫ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʧʫʩʢ ʚʦʜʳ. 
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ɻʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʨʝʢ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ

 
ʀʩʪʦʯʥʠʢ: www.myshared.ru. ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ʈʌ, ɹʝʣʷʝʚ ɸʣʝʢʩʘʥʜʨ 

çɻʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠè, 2010 ʛ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʨʠʦʨʠʪʝʪʳ ʩʪʨʘʥ ʚʝʨʭʦʚʴʷ ʧʨʦʪʠʚʦʨʝʯʘʪ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʠʥʪʝʨʝʩʘʤ ʩʪʨʘʥ ʥʠʟʦʚʴʷ, ʪʘʢ ʢʘʢ ʦʜʥʠʤ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʫʞʥʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ, ʘ ʚʪʦʨʳʤ ï ʚʦʜʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʳ ʠʤʝʝʤ ʚʩʝ ʙʦʣʝʝ ʫʩʫʛʫʙʣʷʶʱʠʡʩʷ ʨʘʟʨʳʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʠ 

ʥʘʨʘʩʪʘʥʠʝ ʚʦʜʥʳʭ ʧʨʦʪʠʚʦʨʝʯʠʡ, ʧʦʩʪʦʷʥʥʦ ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʜʨʫʛ ʜʨʫʛʫ ʫʧʨʝʢʠ ʠ 

ʧʨʝʪʝʥʟʠʠ, ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʜʝʟʠʥʪʝʛʨʠʨʫʶʪ ʛʦʩʫʜʘʨʩʪʚʘ, ʘ ʥʝ ʩʙʣʠʞʘʶʪ ʠʭ. 

ʆʙʦʩʪʨʷʝʪ ʩʠʪʫʘʮʠʶ ʜʠʥʘʤʠʯʥʦ ʨʘʩʪʫʱʝʝ ʥʘʩʝʣʝʥʠʝ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʚʦʜʝ, ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʚʩʣʝʜʩʪʚʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʘʨʝʚʰʠʭ 

ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʠ ʜʨʝʥʘʞʥʳʭ ʩʠʩʪʝʤ ʚ ʩʪʨʘʥʘʭ ʨʝʛʠʦʥʘ. 

ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʚ ʦʙʣʘʩʪʠ ʛʠʜʨʦʨʝʩʫʨʩʦʚ: 

1. ʇʨʦʙʣʝʤʳ ʨʘʩʩʤʦʪʨʝʥʠʝ ʥʦʚʳʭ ʨʝʰʝʥʠʡ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʘʥ ʥʘ 

ʨʘʟʜʝʣʝʥʠʝ ʣʠʤʠʪʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ; 

2. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʪʘʩʪʨʦʬʘ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ 

3.ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʢʣʠʤʘʪʘ ʩʨʝʜʠ ʩʪʨʘʥ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 

(ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷʭ ʨʝʢ, ʫʤʝʥʴʰʝʥʠʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʊʕʎ ʠ ɸʕʉ) 

ʈʦʣʴ ʠ ʧʨʠʦʨʠʪʝʪʳ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʚ ʎʝʥʪʨʘʣʴʥʦ-ʘʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ. 

ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ ï ʠʛʨʘʝʪ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʩʬʝʨʝ ʚʦʜʥʳʭ, ʘ ʪʘʢʞʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. ʆʩʥʦʚʥʳʤ ʙʦʛʘʪʩʪʚʦʤ ʥʘʰʝʡ ʩʪʨʘʥʳ ʷʚʣʷʶʪʩʷ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʠ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʠʟʚʝʩʪʥʳʝ ʠʥʠʮʠʘʪʠʚʳ ʆʩʥʦʚʘʪʝʣʷ ʄʠʨʘ ʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʝʜʠʥʩʪʚʘ, ʃʠʜʝʨʘ ʅʘʮʠʠ 

ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʕʤʦʤʘʣʠ ʈʘʭʤʦʥʘ ʙʳʣʠ ʧʨʦʚʦʟʛʣʘʰʝʥʳ 

ɻʝʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʠ ʆʆʅ ʯʝʪʳʨʝ ʛʣʦʙʘʣʴʥʦ ʟʥʘʯʠʤʳʝ ʚʦʜʥʳʝ ʠʥʠʮʠʘʪʠʚʳ: 

- 2003ʛ. çʄʝʞʜʫʥʘʨʦʜʥʳʡ ʛʦʜ ʧʨʝʩʥʦʡ ʚʦʜʳè 

- 2005-2015ʛʛ. ʜʝʩʷʪʠʣʝʪʠʷ ʜʝʡʩʪʚʠʡ çɺʦʜʘ ʜʣʷ ʞʠʟʥʠè 

- 2013ʛ. çʄʝʞʜʫʥʘʨʦʜʥʳʡ ʛʦʜ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʧʦ ʚʦʜʝè 

-2018-2028ʛʛ. ʜʝʩʷʪʠʣʝʪʠʷ çɺʦʜʘ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷè, ʢʦʪʦʨʘʷ ʙʳʣʘ 

ʧʦʜʜʝʨʞʘʥʘ ʩʦ ʩʪʦʨʦʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 99 ʩʪʨʘʥ ʤʠʨʘ ʠ 29 ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʋʯʘʩʪʠʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʚ ʨʝʰʝʥʠʠ ʮʝʥʪʨʘʣʴʥʦ-ʘʟʠʘʪʩʢʦʛʦ ʚʦʜʥʦʛʦ 

ʚʦʧʨʦʩʘ ʚʳʛʦʜʥʦ ʢʘʢ ʩ ʧʦʣʠʪʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. 
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ɻʀɼʈʆʕʅɽʈɻɽʊʀʏɽʉʂʀɽ ʈɽʉʋʈʉʓ ʎɽʅʊʈɸʃʔʅʆʁ ɸɿʀʀ ʀ ʎɽʃʀ ʈɸɿɺʀʊʀʗ 

ʊʓʉʗʏɽʃɽʊʀʗ 

ɻʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʡ 

ʩʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʙʝʟ ʥʝʛʦ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ɻʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ï ʵʪʦ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ 

ʨʝʩʫʨʩʳ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʪʝʢʫʱʝʡ ʚʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ 

ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ (ɻʕʉ). ɼʦʣʷ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʚ ʤʠʨʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʜʦʩʪʠʛʘʝʪ 15%. ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʨʝʢ ʦʮʝʥʠʚʘʶʪʩʷ ʚʝʣʠʯʠʥʦʡ ʤʦʱʥʦʩʪʠ 1000 

ʄɺʪ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ. ʎʝʥʪʨʘʣʴʥʦ-

ɸʟʠʘʪʩʢʘʷ ʧʨʦʛʨʘʤʤʘ, ʜʝʬʠʮʠʪ ʚʦʜʳ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʨʠʦʨʠʪʝʪʳ, ʚʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ. 

 

HYDROPOWER RESOURCES IN CENTRAL  ASIA AND THE MILLENNIUM  DEVELOPMENT  GOALS 

Hydropower is one of the most important and political factors that the modern world does not exist without 

it. Hydropower resources - a renewable natural resources, energy resources flowing water used to generate 

electricity at hydroelectric power plants (HPP). The share of hydropower resources in the global electricity 

generation reaches 15%. Potential hydropower resources of rivers estimated capacity value of 1,000 MW. 

Key words: hydropower resources, water resources, Central Asia, Central Asian program, water scarcity, 

energy priorities, water capacity. 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ: ʀ. ʄʘʭʤʘʜʶʩʫʬʟʦʜʘ - ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ɻʋ çʊʘʜʞʠʢʅʀʀɻʠʄè ʦʪʜʝʣʘ 

çɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʢʘʜʘʩʪʨʘè ʄʠʥʠʩʪʝʨʩʪʚʦ ʵʥʝʨʛʝʪʠʢʠ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʊ 

 
 

ʇʆɺʓʐɽʅʀɽ ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅʆʉʊʀ ʀ ɹɽɿʆʇɸʉʅʆʉʊʀ 

ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɺʆɼʅʆ-ʕʅɽʈɻɽʊʀʏɽʉʂʀʍ ʈɽʉʋʈʉʆɺ ʊɸɼɾʀʂʀʉʊɸʅɸ 
 

ʍ.ʆ. ɸʨʠʬʦʚ 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʢʦʤʠʪʝʪ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʙʦʣʴʰʠʤ 

ʧʣʦʪʠʥʘʤ (TajCOLD ) 

 

ɺ ʧʦʩʪʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ, ʥʦʚʳʡ ʊʘʜʞʠʢʠʩʪʘʥ ʩʪʦʣʢʥʫʣʩʷ ʩ ʧʨʦʙʣʝʤʦʡ, ʢʦʛʜʘ ʦʩʪʨʦ 

ʩʪʘʣ ʚʦʧʨʦʩ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩ ʩʝʟʦʥʥʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʛʠʜʨʦʵʥʝʛʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ʉʝʟʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ ʥʘʙʣʶʜʘʣʩʷ ʠ 

ʧʨʝʞʜʝ, ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʛʦʩʫʜʘʨʩʪʚʘʭ, ʥʝʢʦʛʜʘ ʩʫʱʝʩʪʚʦʚʘʚʰʝʛʦ ʙʘʩʩʝʡʥʘ 

ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ. ʆʥʘ ʨʝʛʫʣʠʨʦʚʘʣʘʩʴ ʚʟʘʠʤʥʳʤʠ ʧʝʨʝʪʦʢʘʤʠ ʵʥʝʨʛʠʠ ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʡ 

ʨʘʙʦʪʝ ʦʙʲʝʜʠʥʝʥʥʦʡ ʵʥʝʨʛʦʩʠʩʪʝʤʝ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ʂʘʟʘʭʩʪʘʥʘ. ʇʦʩʣʝ 2009 ʛʦʜʘ ʵʪʦʪ 

ʧʦʨʷʜʦʢ ʙʳʣ ʥʘʨʫʰʝʥ, ʘ ʣʠʢʚʠʜʘʮʠʷ ʟʠʤʥʝʛʦ ʜʝʬʠʮʠʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʪʘʣʘ ʦʩʪʨʦʡ 

ʧʨʦʙʣʝʤʦʡ ʊʘʜʞʠʢʠʩʪʘʥʘ. ʉ ʮʝʣʴʶ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʩʚʦʝʥʠʷ ʙʦʛʘʪʳʭ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ, ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʧʨʠʥʷʪʳ ʨʷʜ ʚʘʞʥʳʭ ʟʘʢʦʥʦʚ, ʧʨʦʛʨʘʤʤ ʠ ʧʦʩʪʘʥʦʚʣʝʥʠʡ. 

ʉʨʝʜʠ ʥʠʭ, ʧʨʠʥʷʪʳʡ 19 ʩʝʥʪʷʙʨʷ 2013 ʛ ɿʘʢʦʥ çʆʙ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʠè, ʫʪʚʝʨʞʜʝʥʥʘʷ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ˉ551 ʦʪ 2 ʥʦʷʙʨʷ 2011 

ʛʦʜʘ, çʇʨʦʛʨʘʤʤʘ ʧʦ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʥʘ 2012-2016 ʛʦʜʳè, ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʦʪ 29 ʤʘʷ 2010 ʛʦʜʘ 

ˉ280 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʦʨʠʪʝʪʥʳʭ ʧʨʦʝʢʪʦʚ 
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ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʥʘ 2010-2015 ʛʛ.è ʠ ʜʨʫʛʠʝ. ɺ ʵʪʠʭ 

ʜʦʢʫʤʝʥʪʘʭ ʚʳʙʨʘʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ. ʉʨʝʜʠ ʥʠʭ, 

ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʧʨʠʦʨʠʪʝʪʦʚ, ʥʘʟʚʘʥʳ ʧʨʦʚʝʜʝʥʠʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ɻʕʉ. 

ʆʩʥʦʚʥʳʝ ʛʝʥʝʨʠʨʫʶʱʠʝ ʤʦʱʥʦʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʥʘʭʦʜʷʪʩʷ ʥʘ ʙʘʣʘʥʩʝ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʤʦʥʦʧʦʣʠʩʪʘ - ʆʪʢʨʳʪʦʡ ʘʢʮʠʦʥʝʨʥʦʡ ʭʦʣʜʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʠ (ʆɸʍʂ) 

çɹʘʨʢʠ ʊʦʯʠʢè. ʅʘ ʥʘʯʘʣʦ 2014 ʛ. ʚ ʩʦʩʪʘʚ ʆɸʍʂ çɹʘʨʢʠ ʊʦʯʠʢè ʚʭʦʜʷʪ ʧʦ ʦʜʥʦʤʫ 

ʢʘʩʢʘʜʫ ʥʘ ʨʝʢʝ ɺʘʨʟʦʙ ʠ ɺʘʭʰ, ʂʘʡʨʘʢʢʫʤʩʢʘʷ ɻʕʉ ʥʘ ʨʝʢʝ ʉʳʨʜʘʨʴʷ, ʅʫʨʝʢʩʢʘʷ ʠ 

ɹʘʡʧʘʟʠʥʩʢʘʷ ɻʕʉ ʥʘ ʨʝʢʝ ɺʘʭʰ (ʢʦʪʦʨʳʝ ʥʝ ʷʚʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʥʳʤʠ ʝʜʠʥʠʮʘʤʠ 

ʜʠʨʝʢʮʠʠ ʂʘʩʢʘʜʘ ɺʘʭʰʩʢʠʭ ɻʕʉ), ʘ ʪʘʢʞʝ ɼʫʰʘʥʙʠʥʩʢʘʷ ʊʕʎ ʠ ʗʚʘʥʩʢʘʷ ʊʕʎ. ɺ 2012 ʛ. 

ʥʘ ɻʕʉ ʧʨʦʠʟʚʝʜʝʥʦ 14 ʤʣʨʜ. 345 ʤʣ. 203 ʪʳʩ. 207 ʢɺ.ʯ, ʘ ʥʘ ʪʝʧʣʦʚʳʭ ʩʪʘʥʮʠʷʭ 39 ʤʣ. 

714 ʪʳʩ. 177 ʢɺʪ.ʯ ɺ 2015 ʛʦʜʫ- ʧʨʦʠʟʚʝʜʝʥʦ 17,2 ʤʣʨʜ. ʢɺʪ.ʯ. ɺ ʧʝʨʠʦʜ c1991 ʛ. ʧʦ 2015 ʛ. 

ʦʙʱʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʫʧʘʣʦ ʦʪ 17,6 ʜʦ 17,2 ʤʣʨʜ. ʢɺʪ.ʯ., ʪ.ʝ ʩʥʠʟʠʣʦʩʴ ʥʘ 

400ʤʣʥ. ʢɺʪ.ʯ. ɹʝʟ ʫʯʝʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʧʝʨʝʜʘʯʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʩʝʪʷʭ ʥʠʟʢʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʢɺʪʯ., ʛʝʥʝʨʘʮʠʠ ʥʘ ɻʕʉ, ʥʘ 2012 ʛ, ʚ ʩʨʝʜʥʝʤ ʨʘʚʥʘ 1 

ʜʠʨʘʤ, ʘ ʥʘ ɼʫʰʘʥʙʠʥʩʢʦʡ ʊʕʎ- 172,62 ʜʠʨʘʤ. ʅʘ 2014 ʛ. ʩʝʙʝʩʪʦʠʤʦʩʪʴ ɼʫʰʘʥʙʠʥʩʢʦʡ 

ʊʕʎ-2 (ʨʘʙʦʪʘʶʱʘʷ ʥʘ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɿʠʜʜʳ ʠ ʌʘʥ-ʗʛʦʙ) ʩʦʩʪʘʚʠʣʘ 22 

ʜʠʨʘʤʘ. ʇʦ ʦʪʜʝʣʴʥʳʤ ʦʙʲʝʢʪʘʤ (ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʚ ʜʠʨʘʤʘʭ ʨʘʚʥʘ): 

- ʂʘʩʢʘʜʫ ɺʘʨʟʦʙ ɻʕʉ (ʠʟ ʪʨʝʭ ɻʕʉ ʚ ʨʘʙʦʪʝ ʙʳʣʘ ʦʜʥʘ) -26,93; ʂʘʩʢʘʜʫ ɺʘʭʰʩʢʠʭ 

ɻʕʉ (ʠʟ ʪʨʝʭ ɻʕʉ ʚ ʨʘʙʦʪʝ ʙʳʣʦ ʜʚʝ ) - 1,57; -ʂʘʡʨʘʢʢʫʤʩʢʦʡ ɻʕʉ-1,21; ʅʫʨʝʢʩʦʡ ɻʕʉ-

0,80; ɹʘʡʧʘʟʠʥʩʢʦʡ ɻʕʉ-1,55; ɼʫʰʘʥʙʠʥʩʢʦʡ ʊʕʎ-138,48; ʗʚʘʥʩʢʦʡ ʊʕʎ -0,00 (ʥʝ 

ʨʘʙʦʪʘʝʪ).  

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ 

ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ. 

ʀʩʪʦʨʠʯʝʩʢʠ, ʧʝʨʚʳʡ ʢʘʩʢʘʜ ɻʕʉ ʙʳʣ ʧʦʩʪʨʦʝʥ ʥʘ ʨʝʢʝ ɺʘʨʟʦʙ, ʥʘ ʙʝʨʝʛʘʭ ʢʦʪʦʨʦʛʦ 

ʩʦʟʜʘʚʘʣʘʩʴ ʩʪʦʣʠʮʘ ʩʦʚʝʪʩʢʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ. ɺʘʨʟʦʙʩʢʘʷ ɻʕʉ-1 ʤʦʱʥʦʩʪʴʶ 7,15 

ʪʳʩ.ʢɺʪ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʚ 1936 ʛ, ɺʘʨʟʦʙʩʢʦʡ ɻʕʉ-2 ʤʦʱʥʦʩʪʴʶ 14,76 ʪʳʩ. ʢɺʪ ʚ 1949 ʛ, ʠ 

ɺʘʨʟʦʙʩʢʦʡ ɻʕʉ-3, ʤʦʱʥʦʩʪʴʶ 3,52 ʪʳʩ. ʢɺʪ ʚ 1952 ʛ. ʆʙʱʘʷ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ 

ʢʘʩʢʘʜʘ ɺʘʨʟʦʙʩʢʠʭ ɻʕʉ ʩʦʩʪʘʚʠʣʘ 25,4 ʪʳʩ.ʢɺʪ. ʉʦʦʨʫʞʝʥʠʷ ʂʘʩʢʘʜʘ ʩʣʫʞʘʪ ʢʘʢ ʜʣʷ 

ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʪʘʢ ʠ ʜʣʷ ʧʦʜʘʯʠ ʚʦʜʳ ʜʣʷ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, 

ʢʘʥʘʣʠʟʘʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʥʫʞʜ, ʚʢʣʶʯʘʷ ʧʦʜʘʯʫ ʚʦʜʳ ʜʣʷ ʨʘʙʦʪʳ ʊʕʎ ʛ.ʉʪʘʣʠʥʘʙʘʜ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʧʨʘʚʠʣʘʤ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʡ 

ʚʳʨʘʙʦʪʢʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ, ʩʫʱʝʩʪʚʫʶʪ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ 

ʧʣʘʥʦʚʳʭ ʠ ʚʥʝʦʯʝʨʝʜʥʳʭ ʨʝʤʦʥʪʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ ʟʘʤʝʥʳ ʫʩʪʘʨʝʚʰʝʛʦ, 

ʥʝʧʨʠʛʦʜʥʦʛʦ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɺ ʩʠʣʫ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʆɸʍʂ çɹʘʨʢʠ ʊʦʯʠʢè ʧʨʦʚʦʜʠʪ ʟʘ ʩʯʝʪ ʚʥʝʰʥʠʭ 

ʠʥʚʝʩʪʠʮʠʡ ʠ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʩʚʦʠʭ ɻʕʉ.  

ʊʘʢ ʚ ʪʝʯʝʥʠʠ 2012-2013 ʛ. ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ɺʘʨʟʦʙʩʢʦʡ ɻʕʉ-1 ʠ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ɺʘʨʟʦʙʩʢʦʡ ɻʕʉ-2. ʂʘʩʢʘʜ 

ʩʦʩʪʦʠʪ ʠʟ ɻʕʉ ʜʝʨʠʚʘʮʠʦʥʥʦʛʦ ʪʠʧʘ ʠ ʨʘʙʦʪʘʝʪ ʥʘ ʙʳʪʦʚʦʤ ʩʪʦʢʝ ʨʝʢʠ ɺʘʨʟʦʙ. 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʪʨʝʭʩʪʦʨʦʥʥʝʤʫ ʜʦʛʦʚʦʨʫ, ʧʦʜ ʥʘʟʚʘʥʠʝʤ: 

çʉʦʛʣʘʰʝʥʠʝ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ / ʤʦʜʝʨʥʠʟʘʮʠʷ ʠ ʫʣʫʯʰʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ɻʕʉ-1, ʤʝʞʜʫ ʆɸʍʂ çɹʘʨʢʠ ʊʦʯʠʢè ʊʘʜʞʠʢʠʩʪʘʥ, ʅʘʮʠʦʥʘʣʴʥʦʡ ʛʠʜʨʦʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʢʦʤʧʘʥʠʠ ʀʥʜʠʷ ʠ ʢʦʤʧʘʥʠʝʡ çɹʍɸʈɸʊʍʕɺʀʃʕʃɽʂʊʈʀʂ ʃɿ ʃʀʄʀʊʕɼè ʀʥʜʠʷ. 

ɼʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʙʳʣʦ ʜʚʘ ʘʛʨʝʛʘʪʘ, ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʧʦ 3,67 ʄɺʪ, 

ʢʘʞʜʳʡ, ʪ.ʝ. ʩʫʤʤʘʨʥʦ 7,34 ʄɺʪ. ʇʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʪʘʣʦ 2 ʘʛʨʝʛʘʪʘ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʤʦʱʥʦʩʪʴʶ ʧʦ 4,75 ʄɺʪ ʢʘʞʜʳʡ, ʠʣʠ ʩʫʤʤʘʨʥʦ 9,5 ʄɺʪ. ʀʩʧʳʪʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ 

ʥʘʣʠʯʠʝ 9,5 ʄɺʪ., ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʠ. ʇʦ ʬʘʢʪʫ, ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, 

ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʨʘʩʭʦʜʘ ʚʦʜʳ, ʘʛʨʝʛʘʪʳ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʚ ʨʝʞʠʤʝ 3,5-4,0 ʄɺʪ 

ʢʘʞʜʳʡ. ʉʫʤʤʘʨʥʦ 7-8 ʄɺʪ. ɻʕʉ-2 ʂʘʩʢʘʜʘ ɺʘʨʟʦʙʩʢʦʡ ɻʕʉ ʥʘʭʦʜʠʪʩʷ ʥʘ 
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ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʦʚʦʜʠʤʦʡ ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ çɹʘʨʢʠ ʊʦʯʠʢè. ɻʕʉ-3 ʥʝ 

ʨʘʙʦʪʘʝʪ, ʥʫʞʜʘʝʪʩʷ ʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ. ʀʩʪʦʯʥʠʢ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʥʝ ʦʧʨʝʜʝʣʝʥ. ʉʣʝʜʫʝʪ 

ʫʢʘʟʘʪʴ, ʯʪʦ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ɺʘʨʟʦʙʩʢʦʡ ɻʕʉ-1, ʥʝ ʙʳʣʠ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʦʩʚʦʝʥʳ 

ʩʨʝʜʩʪʚʘ ʛʨʘʥʪʘ. ʇʨʠ ʵʪʦʤ ʥʝ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚʘʞʥʳʝ ʨʘʙʦʪʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʠ ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ ʢʘʢ ɻʕʉ-1,ʪʘʢ ʠ ʢʘʩʢʘʜʘ ʚ ʮʝʣʦʤ. ʉʧʝʮʠʘʣʴʥʳʤ ʘʢʪʦʤ ʚʠʟʫʘʣʴʥʦʛʦ 

ʦʩʤʦʪʨʘ ʩʦʩʪʦʷʥʠʷ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʂʘʩʢʘʜʘ ɺʘʨʟʦʙʩʢʠʭ ɻʕʉ (ʂɺʨɻʕʉ) ʦʪ 

20 ʘʧʨʝʣʷ 2012 ʛ. ʨʘʙʦʯʝʡ ʢʦʤʧʣʝʢʩʥʦʡ ʢʦʤʠʩʩʠʝʡ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʡ ʩʣʫʞʙʳ çɹʘʨʢʠ ʊʦʯʠʢè, ʜʠʨʝʢʮʠʠ ʂʘʩʢʘʜʘ ɺʘʨʟʦʙʩʢʠʭ ɻʕʉ, 

ʩʘʥʵʧʝʜʠʤʠʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʛʦʨʦʜʘ ɼʫʰʘʥʙʝ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʆʆ 

çɼʘʩʪʛʠʨʠ-ʎʝʥʪʨè, ʦʪʤʝʯʝʥʦ, ʯʪʦ ʥʝ ʧʦʩʪʨʦʝʥʦ ʚʦʜʦʟʘʙʦʨʥʦʝ ʩʦʦʨʫʞʝʥʠʝ ʫ ʧʣʦʪʠʥʳ, ʜʣʷ 

ʩʙʨʦʩʘ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʧʘʚʦʜʢʘ. ʍʦʪʷ ʤʝʩʪʦ ʚʦʟʤʦʞʥʦʛʦ ʚʦʜʦʟʘʙʦʨʘ ʜʘʚʥʦ ʦʧʨʝʜʝʣʝʥʦ 

ʧʦ ʧʨʘʚʦʤʫ ʙʝʨʝʛʫ, ʫ ʧʠʦʥʝʨʩʢʦʛʦ ʣʘʛʝʨʷ çʕʥʝʨʛʝʪʠʢè. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʣʘʛʝʨʷ, ʩʫʱʝʩʪʚʫʝʪ 

ʩʧʝʮʠʘʣʴʥʦ ʚʳʨʳʪʳʡ ʢʘʥʘʣ. ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚ ʩʣʫʯʘʝ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʧʘʚʦʜʢʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʟʨʳʚ ʥʘʩʳʧʠ, ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩʦ ʩʣʫʞʙʦʡ ʏʉ 

ʛʦʨʦʜʘ. ʊʘʢʞʝ ʥʝ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʟʘʤʝʥʳ ʭʘʨʘʥʛʦʥʩʢʦʛʦ ʘʢʚʝʜʫʢʘ, ʛʘʨʘʥʪʠʡʥʳʡ ʩʨʦʢ 

ʩʣʫʞʙʳ ʢʦʪʦʨʦʛʦ ʠʩʪʝʢ ʝʱʝ ʚ 90-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ. ʅʝ ʙʳʣʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʦ 

ʫʩʪʘʨʝʚʰʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʦʪʢʨʳʪʦʛʦ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠ ɻʕʉ. ʇʦ 

ʦʢʦʥʯʘʥʠʶ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʝ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʨʘʙʦʪʳ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ɿʘʢʦʥʦʤ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ˉ666 ʦʪ 29 ʜʝʢʘʙʨʷ 2010 ʛ çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡè ʠ ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡè ʉʅɻ (ʇʨʦʪʦʢʦʣ ˉ40 ʈʝʰʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʉʦʚʝʪʘ 

ʉʅɻ) ʦʪ 21 ʦʢʪʷʙʨʷ 2011 ʛ. 

ɸʚʩʪʨʠʡʩʢʦʡ ʢʦʤʧʘʥʠʝʡ ʧʦ ʧʨʦʝʢʪʫ ʇʇɸʀʂ ɸ4 çʇʦʚʳʰʝʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʊʘʜʞʠʢʠʩʪʘʥʘè ʠʟ ʩʨʝʜʩʪʚ ɽʚʨʦʧʝʡʩʢʦʛʦ 

ʙʘʥʢʘ ʨʘʟʚʠʪʠʷ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʦʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʂʘʡʨʘʢʢʫʤʩʫʦʡ ɻʕʉ ʠ 

ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʊʕʆ ʝʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ. ʂʘʡʨʘʢʢʫʤʩʢʘʷ ɻʕʉ ʩ 

ʟʝʤʣʷʥʦʡ ʥʘʩʳʧʥʦʡ ʧʣʦʪʠʥʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 1200 ʤ ʠ ʙʝʪʦʥʥʳʤ ʫʯʘʩʪʢʦʤ ʚ 130 ʤ 

ʦʙʨʘʟʫʶʪ ʂʘʡʨʘʢʢʫʤʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʦʙʱʝʡ ʚʤʝʩʪʠʤʦʩʪʴʶ ʦʢʦʣʦ 4000 ʤʣʥ.ʤ
3
. 

ʇʘʨʘʤʝʪʨʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʂʘʡʨʘʢʢʫʤʩʢʦʡ ɻʕʉ: ʧʣʦʱʘʜʴ ʟʝʨʢʘʣʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʨʠ 

ʥʦʨʤʘʣʴʥʦ ʧʦʜʧʦʨʥʦʤ ʫʨʦʚʥʝ (ʅʇʋ) - 347,50 ʤ ʩʦʩʪʘʚʣʷʝʪ ï 520 ʢʤ
2
; ʜʣʠʥʘ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ 65 ʢʤ., ʄʘʢʩʠʤʘʣʴʥʘʷ ʰʠʨʠʥʘ ï 15 ʢʤ. ʇʦʣʥʳʡ ʦʙʲʝʤ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

(ʧʨʦʝʢʪʥʳʡ) ʩʦʩʪʘʚʣʷʝʪ 4,16 ʤʣʨʜ.ʤ
3
. ʇʦʣʝʟʥʳʡ ʦʙʲʝʤ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʧʨʦʝʢʪʥʳʡ)- 2,6 

ʤʣʨʜ.ʤ
3
. ʈʘʩʯʸʪʥʳʡ ʥʘʧʦʨ ʤʘʢʩʠʤʘʣʴʥʳʡ-24,5 ʤ., ʤʠʥʠʤʘʣʴʥʳʡ -17,0 ʤ. ɺʳʩʦʪʘ ʧʣʦʪʠʥʳ -

32 ʤ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʙʳʣʦ ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʚ ʧʷʪʠʜʝʩʷʪʳʭ ʛʦʜʘʭ, ʥʘʯʘʪʦ ʙʳʣʦ ʚ 1953 ʛʦʜʫ, ʘ 

ʚ 1959 ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ʙʳʣʘ ʩʜʘʥʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. ɿʜʘʥʠʝ ɻʕʉ ʨʘʟʤʝʱʝʥʦ ʥʘ 

ʙʝʪʦʥʥʦʤ ʫʯʘʩʪʢʝ ʧʣʦʪʠʥʳ. ʄʘʰʠʥʥʳʡ ʟʘʣ ʧʦʛʨʫʞʥʦʛʦ ʪʠʧʘ ʠ ʚ ʥʝʤ ʨʘʟʤʝʱʝʥʳ 6 

ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ, ʢʘʞʜʘʷ ʤʦʱʥʦʩʪʴʶ 21 ʄɺʪ, ʩ ʦʙʱʝʡ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʴʶ 126 ʄɺʪ. 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʊʕʆ ʦʪ 3 ʤʘʷ 2013 ʛ ʟʘʧʠʩʘʥʦ ʥʠʞʝʩʣʝʜʫʶʱʝʝ. 

ʎʝʣʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʂʘʡʨʘʢʢʫʤʩʢʦʡ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ 

ʩʣʝʜʫʶʱʠʝ: ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʚʳʨʘʙʦʪʢʠ ʵʥʝʨʛʠʠ ʚ ʥʘʩʪʦʷʱʠʭ ʠ ʙʫʜʫʱʠʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ; ʧʦʚʳʰʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʧʣʦʪʠʥʳ 

ʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʜʦ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ; ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʢ ʚʦʟʜʝʡʩʪʚʠʶ, ʚʳʟʚʘʥʥʦʤʫ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ.  

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʂʘʡʨʘʢʢʫʤʩʢʦʡ ɻʕʉ 

ʫʞʝ ʦʪʨʘʙʦʪʘʣʘ ʩʚʦʡ ʩʨʦʢ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʘ ʢʘʧʠʪʘʣʴʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʚʢʣʶʯʘʷ 

ʟʘʤʝʥʫ ʪʫʨʙʠʥ. ʅʘʩʳʧʥʘʷ ʧʣʦʪʠʥʘ ʥʝ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʝʸ ʥʝʦʙʭʦʜʠʤʦ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʦʨʫʜʠʪʴ ʥʘ ʧʣʦʪʠʥʝ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳʡ ʩʣʦʡ. ʕʪʦ ʤʦʛʫʪ 

ʙʳʪʴ ʣʠʙʦ ʰʧʫʥʪʦʚʳʝ ʩʚʘʠ, ʣʠʙʦ ʰʧʫʥʪʦʚʘʷ ʩʪʝʥʘ, ʢʦʪʦʨʘʷ ʩʦʢʨʘʪʠʪ ʬʠʣʴʪʨʘʮʠʦʥʥʦʝ 
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ʧʨʦʩʘʯʠʚʘʥʠʝ ʚʦʜʳ ʯʝʨʝʟ ʪʝʣʦ ʜʘʤʙʳ ʠ ʝʸ ʦʩʥʦʚʘʥʠʝ, ʘ ʪʘʢ ʞʝ ʩʥʠʟʠʪ ʧʦʨʦʚʦʝ ʜʘʚʣʝʥʠʝ 

ʚʦʜʳ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʚʘʨʠʘʥʪ ʟʘʤʝʥʳ ʚʩʝʭ ʰʝʩʪʠ ʪʫʨʙʠʥ ʥʘ 

ʥʦʚʳʝ (ʩ ʦʙʱʝʡ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʴʶ 170 ʄɺʪ, ʚ ʤʝʩʪʦ 126 ʄɺʪ ʜʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ) 

ʤʝʥʝʝ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʧʦʜʚʝʨʞʝʥ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʠʩʢʫ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʩʦʛʣʘʩʥʦ 

ʙʦʣʴʰʠʥʩʪʚʫ ʛʠʜʨʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʮʝʥʘʨʠʝʚ, ʧʨʝʜʧʦʣʘʛʘʝʤʘʷ ʛʦʜʦʚʘʷ ʚʳʨʘʙʦʪʢʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʦʩʪʘʚʠʪ 850-900 ʤʣʥ.ʢɺʪ.ʯ. ʆʙʱʘʷ ʩʫʤʤʘ ʠʥʚʝʩʪʠʮʠʡ ʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʶ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʩʦʩʪʘʚʠʣʘ ʧʨʠʤʝʨʥʦ 150 ʤʣʥ. ʝʚʨʦ, ʥʝ ʩʯʠʪʘʷ ʨʘʙʦʪʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʧʣʦʪʠʥʝ ʠ ʥʝ ʚʢʣʶʯʘʷ ʥʦʚʳʡ ʚʦʜʦʩʣʠʚ [1].  

ʅʘ ʩʝʛʦʜʥʷ ʠʟʚʝʩʪʥʦ ʦ ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʥʘʣʠʯʠʷ ʚʥʝʰʥʠʭ ʠʥʚʝʩʪʠʮʠʠ ʚ ʦʙʲʝʤʝ 70 

ʤʣʥ.ʝʚʨʦ. ɿʥʘʯʠʪ, ʨʘʙʦʪʳ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ɻʊʉ ʠʟ ʵʪʠʭ ʩʨʝʜʩʪʚ ʚʳʧʦʣʥʷʪʴʩʷ 

ʥʝ ʙʫʜʫʪ.  

ɺʩʣʝʜ ʟʘ ʢʘʩʢʘʜʦʤ ɻʕʉ ʥʘ ʨʝʢʝ ɺʘʨʟʦʙ ʧʨʠʩʪʫʧʠʣʠ ʢ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ɻʕʉ ʥʘ ʨʝʢʝ 

ɺʘʭʰ. ɻʦʣʦʚʥʘʷ (ʉʘʨʙʘʥʜ), ʇʝʨʝʧʘʜʥʘʷ (ʐʘʨʰʘʨʘ) ʠ ʎʝʥʪʨʘʣʴʥʘʷ (ʄʘʨʢʘʟʠ) ɻʕʉ, 

ʥʘʟʚʘʥʥʳʝ ʂʘʩʢʘʜʦʤ ɺʘʭʰʩʢʠʭ ɻʕʉ ʚʚʝʜʝʥʳ ʚ 1955-1960 ʛʛ. 

ɺʦʜʦʭʨʘʥʠʣʠʱʝ ɻʦʣʦʚʥʦʡ ɻʕʉ ʂʘʩʢʘʜʘ ɺʘʭʰ, ʚʚʝʜʝʥʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 1959 ʛ. 

ʆʙʲʝʤ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ɻʦʣʦʚʥʦʡ ɻʕʉ ʧʨʠ ʅʇʋ 485,0 ʤ ʨʘʩʩʯʠʪʘʥ ʥʘ 96 ʤʣʥ.ʤ
3
. 

ʇʦʩʣʝʜʥʠʡ ʧʨʦʤʝʨ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʙʳʣ ʧʨʦʠʟʚʝʜʸʥ ʚ ʦʢʪʷʙʨʝ 1980 ʛʦʜʘ ʠ ʩʦʩʪʘʚʠʣ ʦʙʲʝʤ 

21 ʤʣʥ.ʤ
3
. ʆʙʲʸʤ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʟʘʠʣʝʥ ʥʘ 90%. ʇʣʦʱʘʜʴ ʟʝʨʢʘʣʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʨʠ 

ʅʇʋ 485,0 ʤ ʩʦʩʪʘʚʣʷʝʪ 7,5 ʢʤ
2
. ɺʳʩʦʪʘ ʧʣʦʪʠʥʳ ï 32 ʤ. ɻʦʣʦʚʥʦʡ ɻʕʉ ʠʤʝʝʪ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʩʫʪʦʯʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʦʪʤʝʪʢʘ ʚʦʜʳ ʜʝʨʞʠʪʩʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʦʪʤʝʪʢʘʭ. ʋʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ɻʕʉ -240 ʄɺʪ, ʨʘʩʧʦʣʘʛʘʝʤʘʷ-140 ʄɺʪ. 

ʀʟ ʩʨʝʜʩʪʚ ɸʟʠʘʪʩʢʦʛʦ ʙʘʥʢʘ ʨʘʟʚʠʪʠʷ (ɸɹʈ) ʚ 2012-2013 ʛʛ ʧʦʜʛʦʪʦʚʣʝʥʦ ʊʕʆ 

[2] ʨʝʢʦʥʩʪʨʫʢʮʠʠ ɻʦʣʦʚʥʦʡ ɻʕʉ. ʇʣʘʥʠʨʫʝʪʩʷ ʧʦ ʚʘʨʠʘʥʪʫ ɹ ʧʨʦʠʟʚʝʩʪʠ ʟʘʤʝʥʫ 

ʦʙʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʪʫʨʙʠʥʳ/ʛʝʥʝʨʘʪʦʨʳ). ɸʛʨʝʛʘʪ ˉ3 ʥʝ ʙʫʜʝʪ ʟʘʤʝʥʝʥ. ʅʘʤʝʯʝʥʦ 

ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʚʦʜʦʩʙʨʦʩʘ, ʤʦʜʝʨʥʠʟʘʮʠʶ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ/ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʪʘʥʮʠʠ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. 

ʄʦʜʝʨʥʠʟʘʮʠʶ ʧʣʘʥʠʨʫʝʪʩʷ ʚʳʧʦʣʥʠʪʴ ʚ ʧʝʨʠʦʜ ʩ 2014 ʛ. ʧʦ 2020 ʛ. ʚ ʦʙʲʸʤʝ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 106,500 ʤʣʥ. ʜʦʣʣʘʨʦʚ ʉʐɸ. 

ʀʟ ʩʨʝʜʩʪʚ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʟʘʚʝʨʰʘʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʊʕʆ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʅʫʨʝʢʩʢʦʡ ɻʕʉ. ʅʘ ʢʘʨʪʝ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʢ ʦʩʚʦʝʥʠʶ ʨʝʩʫʨʩʦʚ 

ʊʘʜʞʠʢʠʩʪʘʥʘ, ʚʳʧʦʣʥʝʥʥʦʡ ʚ 1932 ʛ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʂʘʨʘʫʣʦʚʘ ʅ.ɸ. ʙʳʣʘ ʥʘʤʝʯʝʥʘ 

ʅʫʨʝʢʩʢʘʷ ɻʕʉ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ɻʕʉ ʥʘʯʘʣʦʩʴ ʚ 1965 ʛ. ʠ ʟʘʚʝʨʰʠʣʦʩʴ ʚ 1983 ʛ. 26 ʤʘʨʪʘ 

1966 ʛ. ʙʳʣʦ ʧʝʨʝʢʨʳʪʦ ʨʫʩʣʦ ʨ. ɺʘʭʰ, 5 ʤʘʷ 1967 ʛ.- ʫʣʦʞʝʥʳ ʧʝʨʚʳʝ ʢʫʙʦʤʝʪʨʳ ʙʝʪʦʥʘ ʚ 

ʙʝʪʦʥʥʫʶ ʧʨʦʙʢʫ. ʉ 1972 ʛ. ʥʘʯʘʣʦʩʴ ʟʘʧʦʣʥʝʥʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʘ 16 ʥʦʷʙʨʷ ʠ 20 

ʜʝʢʘʙʨʷ ʪʦʛʦ ʞʝ ʛʦʜʘ ʙʳʣʠ ʩʤʦʥʪʠʨʦʚʘʥʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʘʛʨʝʛʘʪʳ ʥʘ 

ʚʨʝʤʝʥʥʳʭ ʢʦʣʝʩʘʭ, ʢʦʪʦʨʳʝ ʥʘʯʘʣʠ ʚʳʨʘʙʘʪʳʚʘʪʴ ʵʥʝʨʛʠʶ. ɺ 1972 ʛ. ɻʕʉ ʫʞʝ 

ʚʨrʘʙʦʪʘʣʘ 61,5 ʤʣʥ.ʢɺʪʯ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʉ ʥʘʯʘʣʘ ʧʫʩʢʘ ʜʦ ʩʝʥʪʷʙʨʷ 2014 ʛʦʜʘ ʦʥʘ 

ʚʳʨʘʙʦʪʘʣʘ ʥʘ 9-ʪʠ ʘʛʨʝʛʘʪʘʭ ʩʚʳʰʝ 400 ʤʣʨ. ʢɺʪ.ʯ. ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ʇʣʦʪʠʥʘ 

ʛʠʜʨʦʫʟʣʘ ʢʘʤʝʥʥʦ-ʟʝʤʣʷʥʘʷ ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʷʜʨʦʤ ʠʟ ʩʫʛʣʠʥʠʩʪʦ-ʩʫʧʝʩʯʘʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʪʨʦʠʪʝʣʴʥʘʷ ʚʳʩʦʪʘ 300ʤ; ʦʙʲʝʤ ʥʘʩʳʧʠ-54,2 ʤʣʥ.ʤ
3
; ʜʣʠʥʘ ʥʘʧʦʨʥʦʛʦ 

ʬʨʦʥʪʘ -730 ʤ; ʦʪʤʝʪʢʘ ʥʦʨʤʘʣʴʥʦʛʦ ʧʦʜʧʦʨʥʦʛʦ ʫʨʦʚʥʷ( ʅʇʋ ) 910 ʤ; ʧʦʣʥʳʡ ʦʙʲʝʤ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ-10 500 ʤʣʥ.ʤ
3
, ʧʦʣʝʟʥʳʡ -4 500 ʤʣʥ.ʤ

3.
 

ʇʦʩʣʝ ʚʳʭʦʜʘ ʥʘ ʧʨʦʝʢʪʥʫʶ ʤʦʱʥʦʩʪʴ, ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʤʦʜʝʨʥʠʟʘʮʠʷ 

ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (8-ʤʴ ʘʛʨʝʛʘʪʦʚ ʧʦʣʫʯʠʣʠ ʤʦʱʥʦʩʪʴ 335 ʄɺʪ, ʘ 5-ʡ -320 

ʄɺʪ) ʠ ʤʦʱʥʦʩʪʴ ʩʪʘʥʮʠʠ ʚʦʟʨʦʩʣʘ ʩ 2 700 ʜʦ 3 000 ʄɺʪ. 

ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘ ʫʥʠʢʘʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ ʠ ʩʤʝʣʦʩʪʴ ʚʳʧʦʣʥʝʥʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʨʘʙʦʪ, ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʤʠʩʩʠʝʡ ʧʦ ʙʦʣʴʰʠʤ ʧʣʦʪʠʥʘʤ, ʟʘʩʝʜʘʚʰʘʷ ʚ ʂʠʪʘʝ, 

ʩʧʝʮʠʘʣʴʥʳʤ ʩʝʨʪʠʬʠʢʘʪʦʤ, ʥʘʟʚʘʣʘ ʧʨʦʝʢʪ çʣʫʯʰʝʝ ʜʦʩʪʠʞʝʥʠʝ ʠʥʞʝʥʝʨʥʦʡ ʤʳʩʣʠè. 

ʆʜʥʘʢʦ, ʠʟ-ʟʘ çʠʟʜʝʨʞʝʢè ʦʩʪʘʪʦʯʥʦʛʦ ʧʨʠʥʮʠʧʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʨʘʙʦʪ ʧʦ 
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ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʫ, ʥʘ ʦʪʢʨʳʪʳʭ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ (ʆʈʋ-500 

ʠ 220 ʢɺ) ʙʳʣʠ ʩʦʚʝʨʰʝʥʳ ʦʰʠʙʢʠ, ʧʨʠʚʝʜʰʠʝ ʢ ʙʦʣʴʰʠʤ ʧʨʦʙʣʝʤʘʤ ʧʨʠ ʠʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʆʈʋ-500 ʢɺ, ʚʚʝʜʝʥʥʦʡ ʚ ʜʝʡʩʪʚʠʝ ʚ ʥʘʯʘʣʝ 80-ʭ ʛʦʜʦʚ, ʫʞʝ 

ʩ 1982 ʠ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʷʪ ʦʧʘʩʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʠ. ɺʦʨʦʥʢʘ 

ʦʩʝʜʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʢʘʢ ʧʦ ʧʣʦʱʘʜʠ, ʪʘʢ ʠ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʝ 

ʦʩʘʜʢʠ ʚʩʝʡ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ. ʇʝʨʚʦʥʘʯʘʣʴʥʘʷ ʦʪʤʝʪʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚ 720 ʤ 

ʫʤʝʥʴʰʠʣʘʩʴ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ ʥʘ 0,5-4 ʤ. ʅʝʨʘʚʥʦʤʝʨʥʳʝ ʦʩʘʜʢʠ ʧʨʠʚʝʣʠ ʢ ʨʘʟʨʫʰʝʥʠʶ 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʧʦʨ, ʚʳʥʫʜʠʣʠ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʜʲʝʤʘ ʬʫʥʜʘʤʝʥʪʦʚ 

ʨʘʟʲʝʜʠʥʠʪʝʣʷ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʙʦʯʠʭ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ, ʥʘʪʷʞʝʥʠʷ ʧʨʦʚʦʜʦʚ ʤʝʞʜʫ ʦʧʦʨʘʤʠ ʧʝʨʝʢʠʜʦʢ, 

ʫʩʪʨʘʥʝʥʠʷ ʫʛʨʦʟʳ ʘʚʘʨʠʡʥʦʡ ʨʘʙʦʪʳ ʢʦʤʧʨʝʩʩʦʨʥʦʡ ʩʪʘʥʮʠʠ. 

ʆʈʋ-220 ʢɺ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʮʦʢʦʣʴʥʦʡ ʪʝʨʨʘʩʝ ʨ.ɺʘʭʰ. ʇʦ ʚʳʩʦʪʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʥʦ 

ʥʠʞʝ ʆʈʋ-500 ʢɺ. ɺ 1995-1996 ʛʛ ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʜʝʬʦʨʤʘʮʠʠ ʥʘ ʧʣʦʱʘʜʢʝ 

ʆʈʋ-220 ʢɺ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʤʦʱʥʳʭ ʤʦʥʦʣʠʪʥʦ-ʣʝʥʪʦʯʥʳʭ 

ʬʫʥʜʘʤʝʥʪʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʟʜʝʩʴ ʚ ʩʚʷʟʠ ʩ ʦʙʥʘʨʫʞʝʥʠʝʤ ʚʳʭʦʜʘ ʩʦʣʠ ʚ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʆʈʋ. ʅʘ ʵʪʦʤ ʤʦʥʦʣʠʪʥʦʤ ʬʫʥʜʘʤʝʥʪʝ ʩʪʦʠʪ ʚʩʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

çʦʧʘʩʥʦʡè ʯʘʩʪʠ ʆʈʋ-220 ʢɺ, ʟʘʥʠʤʘʶʱʝʡ ʧʨʠʤʝʨʥʦ ʧʣʦʱʘʜʴʶ 0,02 ʢʤ.
2
. ʅʝʩʢʦʣʴʢʦ, 

ʙʦʣʝʝ ʣʫʯʰʝʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʩʪʨʦʝʥʠʷ ʵʪʦʡ ʧʣʦʱʘʜʢʠ ʧʦʟʚʦʣʠʣʦ ʧʨʠʥʷʪʴ ʚʝʨʥʦʝ 

ʧʨʦʝʢʪʥʦʝ ʨʝʰʝʥʠʝ ʫʩʪʘʥʦʚʠʪʴ ʚʩʝ ʘʧʧʘʨʘʪʳ ʥʘ ʤʦʱʥʳʡ ʤʦʥʦʣʠʪʥʦ-ʣʝʥʪʦʯʥʳʡ 

ʬʫʥʜʘʤʝʥʪ ʠʟ ʩʪʘʣʠ ʠ ʙʝʪʦʥʘ, ʪʦʣʱʠʥʦʡ ʩʚʳʰʝ ʦʜʥʦʛʦ ʤʝʪʨʘ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʠʟ-

ʟʘ ʨʘʩʪʚʦʨʝʥʠʷ ʩʦʣʠ, ʟʘʣʝʛʘʶʱʝʛʦ ʚ ʦʩʥʦʚʘʥʠʠ ʬʫʥʜʘʤʝʥʪʦʚ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʆʈʋ-220 

ʢɺ, ʧʨʦʠʩʭʦʜʠʣʠ ʜʝʬʦʨʤʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʞʜʫ ʷʯʝʡʢʘʤʠ ʩʦʟʜʘʥʥʳʭ ʬʫʥʜʘʤʝʥʪʦʚ, ʥʦ 

ʩʘʤʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ ʥʠʢʘʢ ʥʝ ʜʝʬʦʨʤʠʨʦʚʘʣʠʩʴ. ɿʘʩʳʧʢʘ ʛʨʫʥʪʘ ʚ ʷʯʝʡʢʠ 

ʦʩʝʜʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʫʩʪʨʘʥʷʣʦ ʚ ʮʝʣʦʤ ʧʨʦʙʣʝʤʫ ʥʘ ʵʪʦʡ ʧʦʜʩʪʘʥʮʠʠ. ʅʦ ʥʘ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʧʣʦʱʘʜʢʠ, ʟʘ ʧʨʝʜʝʣʘʤʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʜʘʤʝʥʪʦʚ, 8-9 

ʜʝʢʘʙʨʷ 1999 ʛ ʩʦʩʪʦʷʣʩʷ ʧʨʦʚʘʣ ʛʨʫʥʪʘ, ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʘʨʩʪʦʚʦʡ ʚʦʨʦʥʢʠ, ʦʙʲʝʤʦʤ 

ʦʢʦʣʦ 6000ʤ
3
.  

ʉ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʢʨʫʧʥʦʡ ʘʚʘʨʠʠ, ʥʘ ʦʙʝʠʭ ʧʣʦʱʘʜʢʘʭ, ʧʦ ʠʥʠʮʠʘʪʠʚʝ 

ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʦʪʜʝʣʘ ʵʥʝʨʛʝʪʠʢʠ (ʊʘʜʞʅʀʆʕ), ʧʨʠ ʘʢʪʠʚʥʦʤ 

ʫʯʘʩʪʠʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʮʝʭʘ ʅʫʨʝʢʩʢʦʡ ɻʕʉ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠ ʛʝʦʣʦʛʦ-

ʨʘʟʚʝʜʦʯʥʦʡ ʵʢʩʧʝʜʠʮʠʡ ʋʧʨʘʚʣʝʥʠʷ ʛʝʦʣʦʛʠʠ ʠ ʀʥʩʪʠʪʫʪʘ ɻʝʦʣʦʛʠʠ ɸʅ ʈʊ, ʧʦʜ ʦʙʱʠʤ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʚʪʦʨʘ, ʙʳʣ ʚʳʧʦʣʥʝʥ ʢʦʤʧʣʝʢʩ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩ ʙʫʨʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

18 ʙʫʨʦʚʳʭ ʩʢʚʘʞʠʥ ʠ ʧʨʦʚʝʜʝʥʠʝʤ ʥʘ ʥʠʭ ʥʝʦʙʭʦʜʠʤʳʭ ʦʧʳʪʥʳʭ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʨʘʙʦʪ. ʇʨʦʜʦʣʞʘʣʩʷ ʛʝʦʜʝʟʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ ʧʦʚʝʨʭʥʦʩʪʠ ʆʈʋ-500 

ʢɺ, 220 ʢɺ, ʬʫʥʜʘʤʝʥʪʘʤʠ ʦʧʦʨ, ʘ ʪʘʢʞʝ ʟʘ ʜʠʥʘʤʠʢʦʡ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ 

ʩʢʚʘʞʠʥʘʭ. ʇʨʦʚʦʜʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʫʨʦʚʥʝʡ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠ ʥʠʞʥʝʤ 

ʙʴʝʬʝ ʅʫʨʝʢʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ. ɸʥʘʣʠʟ ʩʦʚʦʢʫʧʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʟʚʦʣʠʣ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦʙ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʚ ʢʦʨʥʝ 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ ʪʝʭ, ʯʪʦ ʙʳʣʠ ʫʢʘʟʘʥʥʳ ʚ ʦʪʯʝʪʘʭ ʉɸʆ çɻʠʜʨʦʧʨʦʝʢʪʘè ʠ ʝʛʦ ʛʦʣʦʚʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ çɻʠʜʨʦʧʨʦʝʢʪè. ʇʨʘʚʠʣʴʥʦʩʪʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʩʜʝʣʘʥʥʳʭ ʚʳʚʦʜʦʚ 

ʚʳʥʫʞʜʝʥ ʙʳʣ ʧʨʠʟʥʘʪʴ ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʩʦʚʝʪ (ʅʊʉ) ʄʦʩʢʦʚʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

çɻʠʜʨʦʧʨʦʝʢʪè, ʥʘ ʢʦʪʦʨʦʤ ʚʳʩʪʫʧʠʣ ʘʚʪʦʨ. ɺ ʟʘʱʠʪʝ ʥʘʰʝʡ ʧʦʟʠʮʠʠ ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ 

ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʳ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ, ʚʠʜʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʧʦ 

ʥʝʦʪʝʢʪʦʥʠʢʝ, ʧʨʠʥʠʤʘʚʰʠʡ ʫʯʘʩʪʠʝ ʚ ʠʟʳʩʢʘʥʠʷʭ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʅʫʨʝʢʩʢʦʡ ɻʕʉ, 

ʢ.ʛ-ʤ.ʥ. ɸ.ʄ. ɹʘʙʘʝʚ. 

ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʨʝʩʧʫʙʣʠʢʠ, ʧʦʩʣʝ ʧʦʚʪʦʨʥʦʛʦ ʚʳʝʟʜʘ ʥʘ ʅʫʨʝʢʩʢʫʶ ɻʕʉ 

ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʦʡ ʨʘʙʦʯʝʡ ʢʦʤʠʩʩʠʠ, ʙʳʣʠ ʧʨʠʥʷʪʳ ʤʝʨʦʧʨʠʷʪʠʷ, ʠ ʩʦʛʣʘʩʦʚʘʥʳ 

ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʦʚʳʭ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʊʘʜʞʅʀʆʕ ʠ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʅʫʨʝʢʩʢʦʡ ɻʕʉ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʤʦʩʢʚʠʯʠ ʧʦ çʜʦʤʘʰʥʝʡ ʟʘʛʦʪʦʚʢʝè ʠ ʧʦ 

ʧʨʠʯʠʥʝ ʟʘʱʠʪʳ ʯʝʩʪʠ ʩʚʦʠʭ ʢʦʣʣʝʛ ʠʟ ʊʘʰʢʝʥʪʘ, ʧʳʪʘʣʠʩʴ ʥʘʚʷʟʘʪʴ ʩʚʦʝ ʚʠʜʝʥʠʝ ʧʨʠʯʠʥ 
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ʜʝʬʦʨʤʘʮʠʡ, ʤʝʨʳ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʩʝʨʴʝʟʥʳʭ ʘʚʘʨʠʡ, ʠ ʤʝʩʪʘ, ʥʘ ʢʦʪʦʨʳʝ, ʧʦ 

ʠʭ ʤʥʝʥʠʶ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʚ ʩʨʦʯʥʦʤ ʧʦʨʷʜʢʝ ʧʝʨʝʥʝʩʪʠ ʧʦʩʪʨʘʜʘʚʰʠʝ ʆʈʋ. ʄʝʩʪʥʳʝ 

ʩʧʝʮʠʘʣʠʩʪʳ ʣʫʯʰʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʚʥʦʚʴ ʧʦʣʫʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʠ ʥʝ ʩʦʛʣʘʩʠʣʠʩʴ ʩ ʠʭ 

ʚʳʚʦʜʘʤʠ ʠ ʧʨʝʜʣʦʞʝʥʠʷʤʠ. ʇʨʘʚʠʪʝʣʴʩʪʚʫ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʜʦʚʦʜʦʚ ʤʝʩʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʇʦʵʪʦʤʫ ʙʳʣʠ ʧʨʠʥʷʪʳ ʠʤʝʥʥʦ ʠʭ 

ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʧʨʘʢʪʠʢʘ, ʚʧʣʦʪʴ ʜʦ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ ʧʦʜʪʚʝʨʜʠʣʘ 

ʧʨʘʚʠʣʴʥʦʩʪʴ ʩʜʝʣʘʥʥʦʛʦ ʚʳʙʦʨʘ. ʅʘ ʥʦʚʳʭ ʤʝʩʪʘʭ, ʨʷʜʦʤ ʩ ʥʝʧʦʩʪʨʘʜʘʚʰʝʡ ʯʘʩʪʴʶ ʆʈʋ 

-220 ʢɺ, ʙʳʣʠ ʨʘʟʤʝʱʝʥʳ ʦʯʝʥʴ ʜʦʨʦʛʠʝ, ʥʦ ʟʘʥʠʤʘʶʱʠʝ ʤʝʥʴʰʠʝ ʧʣʦʱʘʜʠ ʢʦʤʧʘʢʪʥʳʝ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʛʘʟʦʚʳʝ (ʂʈʋʕ-220 ʠ ʂʈʋʕ- 500 ʢɺ). 

ɼʦ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʥʦ-ʩʤʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʠʟʳʩʢʘʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ ʠ 

ʚʳʧʦʣʥʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʠ ʧʫʩʢʦ-ʥʘʣʘʜʦʯʥʳʭ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʤʝʥʦʡ 

ʧʦʜʩʪʘʥʮʠʡ, ʪʨʝʙʦʚʘʣʦʩʴ 5-6 ʣʝʪ (ʪʦ ʝʩʪʴ, ʤʳ ʦʪʢʘʟʘʣʠʩʴ ʦʪ ʩʨʦʯʥʦʡ ʟʘʤʝʥʳ ʆʈʋ ʥʘ 

ʂʈʋʕ). ʉ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʘʚʘʨʠʡʥʦʡ ʨʘʙʦʪʳ ʆʈʋ-500 ʢɺ, ʚ ʪʝʯʝʥʠʠ ʫʢʘʟʘʥʥʦʛʦ 

ʧʝʨʠʦʜʘ, ʙʳʣ ʩʦʟʜʘʥ ʰʪʘʙ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ çɹʘʨʢʠ ʊʦʯʠʢè, ʅʫʨʝʢʩʢʦʡ ɻʕʉ ʠ 

ʊʘʜʞʅʀʆʕ. ɺ 2001-2002 ʛʛ., ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ çɹʘʨʢʠ ʊʦʯʠʢè, ʤʝʩʪʥʳʤʠ ʤʝʭʢʦʣʦʥʥʘʤʠ 

ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ. ʕʪʦ ʨʝʰʝʥʠʝ ʚ ʢʦʨʥʝ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʧʨʝʜʣʦʞʝʥʠʡ 

ʤʦʩʢʦʚʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ çɻʠʜʨʦʧʨʦʝʢʪè. ʀʩʧʦʣʥʝʥʠʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʦʟʚʦʣʠʣʦ ʠʟʙʝʞʘʪʴ ʩʠʩʪʝʤʥʦʡ ʘʚʘʨʠʠ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʊʘʜʞʠʢʠʩʪʘʥʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʥʷʪʳʭ ʤʝʨ, ʚ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʝ ʩʨʦʢʠ, ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʠ 

ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʝ ɻʝʨʤʘʥʠʠ, ʙʳʣʠ ʦʙʦʙʱʝʥʳ ʚʩʝ ʚʳʧʦʣʥʝʥʥʳʝ ʠʟʳʩʢʘʪʝʣʴʩʢʠʝ ʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ. ʅʝʤʝʮʢʠʝ ʢʦʤʧʘʥʠʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ çʌʠʭʪʥʝʨè, ʨʘʟʨʘʙʦʪʘʣʘ 

ʧʨʦʝʢʪ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʘ çɸʣʴʩʪʦʥè ʧʦʩʪʘʚʠʣʘ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʠ ʢ 2013 ʛ, ʫʞʝ ʧʦʩʪʨʦʝʥʘ 

ʂʈʋʕ -220 ʢɺ, ʘ ʚ 2014 ʛ. ɿʘʚʝʨʰʠʣʦʩʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʂʈʋʕ-500 ʢɺ, ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʜʝʩʷʪʢʘʭ ʤʝʪʨʦʚ ʩʝʚʝʨʥʝʝ ʶʞʥʦʡ ʛʨʘʥʠʮʳ ʙʳʚʰʝʡ ʧʣʦʱʘʜʢʠ ʆʈʋ-220 ʢɺ ʅʫʨʝʢʩʢʦʡ 

ɻʕʉ.  

ɺʩʝʤʠʨʥʳʡ ʙʘʥʢ ʟʘʚʝʨʰʘʝʪ ʩʦʩʪʘʚʣʝʥʠʝ ʊʕʆ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʅʫʨʝʢʩʢʦʡ ɻʕʉ. 

ɹʘʡʧʘʟʠʥʩʢʘʷ ɻʕʉ - ʵʪʦ ʚʪʦʨʘʷ ʧʦ ʤʦʱʥʦʩʪʠ ɻʕʉ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ, ʧʦʣʥʦʩʪʴʶ 

ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ. ʆʥʘ ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʨ. ɺʘʭʰ, ʚ 30 ʢʤ ʥʠʞʝ ʧʦ 

ʪʝʯʝʥʠʶ ʦʪ ʅʫʨʝʢʩʢʦʡ ɻʕʉ. ʀʤʝʝʪ ʢʘʤʝʥʥʦ-ʥʘʙʨʦʩʥʫʶ ʧʣʦʪʠʥʫ ʚʳʩʦʪʦʡ 75 ʤ, ʠ 

ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʤʦʱʥʦʩʪʴ 600ʄɺʪ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʵʪʦʡ ɻʕʉ, ʘ ʪʘʢʞʝ ʥʠʞʝ 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʉʘʥʛʪʫʜʠʥʩʢʘʷ ɻʕʉï1, ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʢʦʪʦʨʦʡ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʜʨʝʚʥʠʡ ɹʘʡʧʘʟʠʥʩʢʠʡ ʦʧʦʣʟʝʥʴ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʟʳʩʢʘʥʠʷ. ʂʘʢ ʧʦʢʘʟʘʣʘ 

ʧʨʘʢʪʠʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ɹʘʡʧʘʟʠʥʩʢʦʡ ɻʕʉ, ʵʪʠ ʠʟʳʩʢʘʥʠʷ ʙʳʣʠ ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ, ʘ 

ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʦʧʘʩʥʦʩʪʴ ʩʭʦʜʘ ʦʧʦʣʟʥʷ, ʩ ʧʝʨʝʢʨʳʪʠʝʤ ʨʫʩʣʘ ʨʝʢʠ ɺʘʭʰ, ʙʳʣʘ ʷʚʥʦ 

ʥʝʜʦʦʮʝʥʝʥʘ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘʤʠ ʠʥʩʪʠʪʫʪʘ çɻʠʜʨʦʧʨʦʝʢʪè ʛ.ʊʘʰʢʝʥʪ. ʇʨʦʚʝʜʝʥʥʳʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʊʘʜʞʅʀʆʕ, ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʀʥʩʪʠʪʫʪʘ 

ʛʝʦʣʦʛʠʠ ɸʅ ʠ ɻʣʘʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʛʝʦʣʦʛʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ɹʘʡʧʘʟʠʥʩʢʠʡ 

ʦʧʦʣʟʝʥʴ ʠʤʝʣ ʤʥʦʛʦ ʛʝʥʝʨʘʮʠʡ. ʆʧʦʣʟʝʥʴ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʢʨʳʚʘʣ ʨʝʢʫ ɺʘʭʰ 10000 ʣʝʪ 

ʥʘʟʘʜ ʠ ʩʦʟʜʘʚʘʣ ʦʟʝʨʦ, ʩʣʝʜʳ ʢʦʪʦʨʦʛʦ ʥʘʡʜʝʥʳ ʥʘ ʚʳʩʦʪʝ ʩʚʳʰʝ 100 ʤ. ʦʪ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʨʫʩʣʘ. ʆʥʦ ʪʘʢʞʝ ʘʢʪʠʚʠʟʠʨʦʚʘʣʦʩʴ ʚ 1969 ʛ, 1992 ʛ ʠ 2002 ʛ. ɺ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʚʦʜʥʦʤ 

1969 ʛʦʜʫ, ʩʦʰʝʜʰʠʡ ʦʧʦʣʟʝʥʴ ʧʝʨʝʢʨʳʣ ʨʝʢʫ ʠ ʚʳʟʚʘʣ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʜʲʝʤ ʫʨʦʚʥʷ 

ʚʦʜʳ. ɺ ʪʦ ʚʨʝʤʷ ʝʱʝ ʥʝ ʙʳʣʦ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ, ʘ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ɹʘʡʧʘʟʠʥʩʢʦʡ 

ʧʣʦʪʠʥʳ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʧʦʜʧʦʨʘ ʜʣʷ ʧʦʜʘʯʠ ʚʦʜʳ ʠʟ ʨʝʢʠ ʚ ʗʚʘʥʩʢʠʡ ʠʨʨʠʛʘʮʠʦʥʥʳʡ 

ʪʦʥʥʝʣʴ. ʇʦʟʞʝ, ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 80-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʫʞʝ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ 

ʟʜʘʥʠʝ ʠ ʤʘʰʠʥʥʦʝ ʦʪʜʝʣʝʥʠʝ ɹʘʡʧʘʟʠʥʩʢʦʡ ɻʕʉ ʥʘ ʦʪʤʝʪʢʘʭ ʨʝʣʴʝʬʘ, ʢʦʪʦʨʳʝ ʚ 1969 

ʛʦʜʫ ʙʳʣʠ ʟʘʪʦʧʣʝʥʳ ʚ ʪʝʯʝʥʠʠ ʙʦʣʝʝ ʯʝʤ ʥʝʜʝʣʠ. ɹʫʜʴ ʚ ʵʪʦ ʚʨʝʤʷ ʩʪʘʥʮʠʷ, ʦʥʘ ʙʳ ʪʦʞʝ 

ʙʳʣʘ ʟʘʪʦʧʣʝʥʘ. ʊʘʢʫʶ ʫʛʨʦʟʫ ʧʨʦʝʢʪʠʨʦʚʱʠʢʠ ɻʕʉ ʧʨʦʠʛʥʦʨʠʨʦʚʘʣʠ. ʅʦ ʧʦʩʣʝʜʥʠʝ ʜʚʝ 

ʘʢʪʠʚʠʟʘʮʠʠ ʦʧʦʣʟʥʷ ʚ 1992 ʠ 2002 ʛʦʜʘʭ ʥʘʥʝʩʣʠ ʦʛʨʦʤʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ ʊʘʜʞʠʢʠʩʪʘʥʫ ʠ ʥʘʰʠʤ ʩʦʩʝʜʷʤ. ɸʢʪʠʚʠʟʘʮʠʷ ʦʧʦʣʟʥʷ 

ʧʨʦʜʦʣʞʘʣʘʩʴ ʚʦ ʚʨʝʤʷ ʠ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʥʘ ʥʝʤ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ 
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ʤʝʨʦʧʨʠʷʪʠʷ, ʧʦ ʩʥʠʞʝʥʠʶ ʦʧʘʩʥʦʩʪʠ ʝʛʦ ʩʭʦʜʘ. ɸʚʪʦʨ ʩʪʘʪʴʠ, ʙʫʜʫʯʠ ʨʫʢʦʚʦʜʠʪʝʣʝʤ 

ʊʘʜʞʅʀʆʕ, ʚ 2002 ʛ ʧʨʝʜʣʦʞʠʣ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʪʘʙʠʣʠʟʘʮʠʠ ʦʧʦʣʟʥʷ ʥʘ ʢʦʨʦʪʢʫʶ 

ʧʝʨʩʧʝʢʪʠʚʫ. ʀʥʩʪʠʪʫʪ çʊʘʜʞʠʢʛʠʧʨʦʪʨʘʥʩè ʠʩʧʦʣʴʟʦʚʘʣ ʠʭ ʚ ʩʦʩʪʘʚʣʝʥʥʦʤ ʠʤ ʧʨʦʝʢʪʝ.  

ʆʧʦʣʟʝʥʴ ʠʤʝʝʪ ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ (ʦʙʲʝʤʦʤ ʩʚʳʰʝ 25 ʤʣʥ.ʤ
3
), ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ, 

ʧʦʵʪʦʤʫ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥ, ʠʟʚʝʩʪʥʳʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ ʩʧʦʩʦʙʘʤʠ. ʇʨʠ 

ʧʦʩʝʱʝʥʠʠ ʦʧʦʣʟʥʷ ʚ ʤʘʨʪʝ 2012 ʛ ʇʨʝʟʠʜʝʥʪʦʤ ʊʘʜʞʠʢʠʩʪʘʥʘ ʕʤʦʤʘʣʠ ʈʘʭʤʦʥʦʤ, ʥʘ 

ʩʧʝʮʠʘʣʴʥʦ ʧʦʩʪʨʦʝʥʥʦʡ ʩʤʦʪʨʦʚʦʡ ʧʣʦʱʘʜʢʝ ʩʦʩʪʦʷʣʦʩʴ ʵʢʩʧʨʝʩʩ-ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʩʦʩʪʦʷʥʠʷ, ʚʳʧʦʣʥʷʝʤʳʭ ʩʨʦʯʥʳʭ ʨʘʙʦʪ ʠ ʧʣʘʥʠʨʫʝʤʳʭ ʢ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ. ʉʚʦʝ 

ʚʠʜʝʥʠʝ ʧʨʝʜʩʪʘʚʠʣʠ ʧʨʝʜʩʝʜʘʪʝʣʠ ɻʣʘʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʛʝʦʣʦʛʠʠ ʠ ʢʦʤʧʘʥʠʠ çɹʘʨʢʠ 

ʊʦʯʠʢè. ʅʘʤʠ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʧʦʩʪʨʦʠʪʴ ʦʙʭʦʜʥʦʡ ʪʦʥʥʝʣʴ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʨʝʢʠ ɺʘʭʰ 

ʥʘʧʨʦʪʠʚ ʦʧʦʣʟʥʷ. ʇʨʦʪʠʚ ʵʪʦʛʦ ʚʳʩʪʫʧʠʣʦ ʤʠʥʠʩʪʝʨʩʪʚʦ ʵʥʝʨʛʝʪʠʢʠ, ʯʝʨʝʟ ʜʠʨʝʢʪʦʨʘ 

ʠʥʩʪʠʪʫʪʘ çʊʘʜʞʠʢʛʠʜʨʦʵʥʝʨʛʦʧʨʦʝʢʪè. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʵʪʦʪ ʠʥʩʪʠʪʫʪ ʧʨʝʜʣʦʞʠʣ 

ʚʳʧʦʣʥʠʪʴ ʨʘʟʛʨʫʟʢʫ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʧʦʣʟʥʷ (ʩʥʷʪʴ ʠ ʚʳʚʝʟʪʠ ʟʘ ʧʨʝʜʝʣʳ ʦʧʦʣʟʥʷ ʧʦʨʷʜʢʘ 

4 ʤʣʥ.ʢʫʙ.ʤ. ʦʧʦʣʟʥʝʚʳʭ ʤʘʩʩ). ʅʠʞʥʷʷ ʯʘʩʪʴ ʦʧʦʣʟʥʷ ʩʣʫʞʠʪ ʧʦʜʧʦʨʦʤ ʜʣʷ ʩʨʝʜʥʝʡ ʠ 

ʚʝʨʭʥʝʡ ʯʘʩʪʝʡ ʠ ʫʙʨʘʚ ʝʝ, ʛʦʨʝ ʧʨʦʝʢʪʠʨʦʚʱʠʢʠ, ʦʪʢʨʳʚʘʣʠ ʧʫʪʴ ʜʣʷ ʦʙʨʫʰʝʥʠʷ 

ʦʛʨʦʤʥʳʭ ʤʘʩʩ ʚ ʨʫʩʣʦ ʨʝʢʠ. ʂ ʩʯʘʩʪʴʶ, ʦʥʦ ʥʝ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ. ɺ ʩʦʟʜʘʚʰʠʭʩʷ 

ʫʩʣʦʚʠʷʭ, ʩ ʪʝʤ ʯʪʦʙʳ ʦʪʩʪʦʷʪʴ ʧʨʘʚʦʪʫ ʩʚʦʠʭ ʧʨʝʜʣʦʞʝʥʠʡ ʘʚʪʦʨ ʦʪʧʨʘʚʠʣʩʷ ʚ ʊʘʰʢʝʥʪ. 

ʊʘʤ ʥʘ ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʚʝʪʝ ʠʥʩʪʠʪʫʪʘ çɻʠʜʨʦʧʨʦʝʢʪè, ʢʦʪʦʨʳʡ ʧʨʦʝʢʪʠʨʦʚʘʣ 

ɹʘʡʧʘʟʠʥʩʢʫʶ ʠ ʉʘʥʛʪʫʜʠʥʩʢʫʶ ɻʕʉ, ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʢʦʤʧʣʝʢʩʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʊʘʜʞʅʀʆʕ, ʚʳʧʦʣʥʝʥʥʳʝ ʥʘ ʦʧʦʣʟʥʝ, ʟʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʜʦ ʝʛʦ ʘʢʪʠʚʠʟʘʮʠʠ, 

ʟʘ ʩʯʝʪ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʢʦʤʧʘʥʠʠ çɹʘʨʢʠ ʊʦʯʠʢè. ʊʘʰʢʝʥʪʩʢʠʡ ʠʥʩʪʠʪʫʪ 

çɻʠʜʨʦʧʨʦʝʢʪè (ʧʨʦʪʦʢʦʣʦʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʚʝʱʘʥʠʷ ʦʪ 22 ʤʘʷ 2002 ʛ.) ʧʦʜʜʝʨʞʘʣ ʥʘʰʝ 

ʧʨʝʜʣʦʞʝʥʠʝ ʧʦ ʧʨʠʣʦʞʝʥʠʶ ʦʙʭʦʜʥʦʛʦ ʪʦʥʥʝʣʷ. ɺ ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʵʪʦʪ 

ʧʨʦʪʦʢʦʣ ʠʥʩʪʠʪʫʪʘ. ɸɹʈ ʚʳʜʝʣʠʣ ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʊʕʆ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʥʘ 

ʜʦʣʛʦʩʨʦʯʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ. ɺ ʯʠʩʣʦ ʢʦʥʢʫʨʝʥʪʥʳʭ ʤʝʪʦʜʦʚ ʚʭʦʜʠʣʠ ʠ ʨʷʜ ʜʨʫʛʠʭ 

ʧʨʝʜʣʦʞʝʥʠʡ, ʥʦ ʥʘʠʙʦʣʝʝ ʧʨʘʚʠʣʴʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʤ ʙʳʣʦ ʧʨʠʟʥʘʥʦ 

ʥʘʰʝ ʧʨʝʜʣʦʞʝʥʠʝ. ʂʦʥʢʫʨʠʨʫʶʱʠʝ ʧʨʝʜʣʦʞʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʵʢʩʧʝʨʪʳ ʠʥʩʪʠʪʫʪʘ 

çɻʠʜʨʦʧʨʦʝʢʪè ʛ.ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʢʦʪʦʨʳʝ ʥʘ ʤʝʩʪʝ ʠʟʫʯʠʣʠ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʠ ʧʦʣʥʦʩʪʴʶ ʧʦʜʜʝʨʞʘʣʠ ʚʘʨʠʘʥʪ ʪʦʥʥʝʣʷ. 

ʌʨʘʥʮʫʟʩʢʘʷ ʢʦʤʧʘʥʠʷ EDF ʚʳʧʦʣʥʠʣʘ ʊʕʆ ʦʙʭʦʜʥʦʛʦ ʪʦʥʥʝʣʷ. ɹʳʣʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʧʦʣʥʝʥʳ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʙʦʪʳ, ʚʢʣʶʯʘʷ ʙʫʨʝʥʠʝ ʩʢʚʘʞʠʥ ʠ 

ʠʩʧʦʣʥʝʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ. ɼʣʷ ʢʦʨʦʪʢʦʛʦ ʚʘʨʠʘʥʪʘ ʦʙʭʦʜʥʦʛʦ 

ʪʦʥʥʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʦʢʦʣʦ 32 ʤʣʥ. ʜʦʣʣʘʨʦʚ ʉʐɸ [3]. ʀʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʠʥʚʝʩʪʦʨʘ 

ʪʦʥʥʝʣʴ ʥʝ ʧʦʩʪʨʦʝʥ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ʃʠʰʴ ʚ 2013 ʛ, ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ 

ʧʝʨʝʛʦʚʦʨʘʤ, ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʥʘʰʣʦ ʠʥʚʝʩʪʦʨʘ ʠʟ ʂʫʚʝʡʪʘ. ɺ 2016 ʛ. ʩʠʣʘʤʠ ʤʠʥʠʩʪʝʨʩʪʚʘ 

ʵʥʝʨʛʝʪʠʢʠ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʧʦʚʪʦʨʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʦʧʨʦʩʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʚʦʜʥʦʛʦ ʪʦʥʥʝʣʷ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʥʦ 

ʚʳʧʦʣʥʷʣʦʩʴ ʙʝʟ ʫʯʘʩʪʠʷ ʚ ʨʘʙʦʪʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʛʝʦʣʦʛʦʚ, ʠ ʧʨʠʚʝʣʦ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʫʚʝʣʠʯʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʥʦʚʳʭ ʧʨʝʜʣʦʞʝʥʠʡ. ʆʩʪʘʝʪʩʷ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʜʦ ʚʦʟʚʝʜʝʥʠʷ 

ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʩ ʩʦʛʣʘʩʦʚʘʥʥʳʤʠ ɺʩʝʤʠʨʥʳʤ ʙʘʥʢʦʤ ʝʝ ʦʩʥʦʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, 

ʦʧʦʣʟʝʥʴ ʥʝ ʧʝʨʝʢʨʦʝʪ ʚ ʦʯʝʨʝʜʥʦʡ ʨʘʟ ɺʘʭʰ. ʉʘʤʳʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ 

ʚʦʟʤʦʞʥʳʡ ʩʮʝʥʘʨʠʡ, ʢʦʛʜʘ ʦʪ ʩʠʣʴʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʥʘʯʘʣʝ ʦʩʝʥʠ, ʧʨʠ ʟʘʧʦʣʥʝʥʥʦʤ 

ʅʫʨʝʢʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʦʛʨʦʤʥʘʷ ʤʘʩʩʘ ʦʧʦʣʟʥʷ, ʢʘʢ ʵʪʦ ʫʞʝ ʙʳʚʘʣʦ ʚ ʠʩʪʦʨʠʠ, 

ʟʘʙʣʦʢʠʨʫʝʪ ʩʪʦʢ ʨʝʢʠ ɺʘʭʰ. ʍʨʘʥʠʪʴ ʠ ʥʘʢʘʧʣʠʚʘʪʴ ʚʦʜʫ ʚ ʅʫʨʝʢʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚ 

ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʙʫʜʝʪ ʦʧʘʩʥʦ. ɿʥʘʯʠʪ, ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʧʦʧʫʩʢʠ ʚ ʥʠʞʥʠʡ 

ʙʴʝʬ. ʕʪʦ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʝʜʝʪ ʢ ʟʘʪʦʧʣʝʥʠʶ ʩʪʘʥʮʠʠ ɹʘʡʧʘʟʠʥʩʢʦʡ ɻʕʉ, ʩʪʦʠʤʦʩʪʴʶ ʚ 

ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ ʉʐɸ. ʈʠʩʢʠ ʪʘʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ, ʚʝʩʴʤʘ 

ʟʥʘʯʠʪʝʣʴʥʳ ʠ ʙʳʣʠ ʦʮʝʥʝʥʳ ʚ ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʊʕʆ ʪʦʥʥʝʣʷ. ʊʦʣʴʢʦ ʪʦʛʜʘ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ 

ʪʦʥʥʝʣʴ ʙʫʜʝʪ ʧʦʩʪʨʦʝʥ ʜʦ ʚʦʟʚʝʜʝʥʠʷ ʧʣʦʪʠʥʳ ʉʘʥʛʪʫʜʠʥʩʢʦʡ ɻʕʉ-1, ʘ ʪʘʢʞʝ ʥʝ ʙʳʣ 

ʫʯʪʝʥ ʚʘʨʠʘʥʪ ʚʦʟʤʦʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɻʕʉ ʅʫʨʝʢ-2.ʕʪʘ ʩʪʘʥʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ 
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ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ ʅʫʨʝʢʩʢʦʡ ɻʕʉ, ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ ɺʘʭʰ, ʚ ʟʦʥʝ ʥʳʥʝʰʥʝʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ɹʘʡʧʘʟʠʥʩʢʦʡ ɻʕʉ. ʇʨʠ ʪʘʢʦʡ ʩʪʨʫʢʪʫʨʝ ʢʘʩʢʘʜʘ ɻʕʉ, ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ 

ʥʦʚʳʝ, ʙʦʣʴʰʠʝ ʧʦ ʤʘʩʰʪʘʙʘʤ ʨʠʩʢʠ ʜʣʷ ʚʩʝʛʦ ʨʝʛʠʦʥʘ. ʇʦʵʪʦʤʫ ʘʚʪʦʨ ʧʨʝʜʫʧʨʝʞʜʘʝʪ, 

ʯʪʦ ʥʝ ʩʣʝʜʫʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ çʨʫʩʩʢʠʡ ʘʚʦʩʴè. ʄʠʥʠʩʪʝʨʩʪʚʦ ʵʥʝʨʛʝʪʠʢʠ ʠ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʆɸʍʂ çɹʘʨʢʠ ʊʦʯʠʢè ʥʝ ʦʙʨʘʪʠʣʦʩʴ ʧʦʚʪʦʨʥʦ (ʫʞʝ ʚ ʢʦʪʦʨʳʡ ʨʘʟ) ʚ 

ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʩ ʪʝʤ, ʯʪʦʙʳ ʚʢʣʶʯʠʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʭʦʜʥʦʛʦ ʪʦʥʥʝʣʷ, ʚ 

ʧʣʘʥ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʦʨʠʪʝʪʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʥʘ 2015-2020 ʛʛ. ʕʪʦʪ ʧʣʘʥ ʫʪʚʝʨʞʜʝʥ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ˉ427 ʦʪ 2-ʛʦ ʠʶʣʷ 2015 ʛ. ɺ ʥʝʤ ʥʝʪ ʥʠ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ, ʥʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʳʰʝʥʘʟʚʘʥʥʦʛʦ ʦʙʭʦʜʥʦʛʦ ʪʦʥʥʝʣʷ. ʇʨʠʭʦʜʠʪʩʷ 

ʫʧʦʚʘʪʴ ʥʘ ʪʦ, ʯʪʦ ʵʪʦ ʤʝʨʦʧʨʠʷʪʠʝ ʚʦʡʜʝʪ ʚ ʧʣʘʥ ʨʘʙʦʪ ʆɹʉɽ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ 

ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ. ʊʘʢʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʛʦʪʦʚʠʣʦʩʴ ʚ ʆɸʍʂ çɹʘʨʢʠ ʊʦʯʠʢè. ɺʩʝʤ 

ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʢʦʛʜʘ ʦʧʦʣʟʝʥʴ ʩʦʡʜʝʪ ʚ ʦʯʝʨʝʜʥʦʡ ʨʘʟ, ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʢʘʩʢʘʜʘ 

ɻʕʉ ʥʘ ʨʝʢʝ ɺʘʭʰ, ʜʣʷ ʥʠʞʝʣʝʞʘʱʠʭ ʨʘʡʦʥʦʚ ʠ ʚʩʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ 

ʵʪʦʡ ʜʦʣʠʥʝ ʤʦʛʫʪ ʙʳʪʴ ʥʝ ʧʨʝʜʩʢʘʟʫʝʤʳʤʠ.  
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ʜʚʠʞʝʥʠʷ çɽʚʨʘʟʠʡʩʢʦʝ ʜʚʠʞʝʥʠʝè. 

 

ʇʆɺʓʐɽʅʀɽ ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅʆʉʊʀ ʀ ɹɽɿʆʇɸʉʅʆʉʊʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɺʆɼʅʆ -

ʕʅɽʈɻɽʊʀʏɽʉʂʀʍ ʈɽʉʋʈʉʆɺ ʊɸɼɾʀʂʀʉʊɸʅɸ  

ɺ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʝʪʩʷ ʭʦʜ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʦʚ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ɻʕʉ, ʢʘʩʢʘʜʦʚ ɻʕʉ ʠ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʥʘ ʨʝʢʘʭ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ. ʇʦʢʘʟʘʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʘʚʘʨʠʡʥʦʡ ʦʧʘʩʥʦʩʪʠ ʦʪ 

ʥʝʛʘʪʠʚʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. ʇʨʝʜʣʦʞʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʥʠʞʝʥʠʶ ʨʠʩʢʦʚ ʦʪ 

ʚʦʟʤʦʞʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʷʚʣʝʥʠʡ ʥʘ ɺʘʨʟʦʙʩʢʦʤ ʠ ɺʘʭʰʩʢʦʤ ʢʘʩʢʘʜʘʭ ɻʕʉ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʝʨʥʠʟʘʮʠʷ, ʛʠʜʨʦ ʠ ʪʝʧʣʦ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʧʣʦʪʠʥʘ, ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʦʙʦʩʥʦʚʘʥʠʝ, ʠʥʚʝʩʪʠʮʠʠ, ʧʨʦʝʢʪ, ʜʝʬʦʨʤʘʮʠʷ. 
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ʈɸʉʇʈʆʉʊʈɸʅɽʅʀɽ ʃɸɺʀʅ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʊɸɼɾʀʂʀʉʊɸʅɸ: ʋʉʃʆɺʀʗ 

ʃɸɺʀʅʆʆɹʈɸɿʆɺɸʅʀʗ ʀ ʆʉʆɹɽʅʅʆʉʊʀ ʃɸɺʀʅʅʆɻʆ ʈɽɾʀʄɸ 

 

ʄ.ʉ. ʉʘʠʜʦʚ, ʈ.ɸ. ʉʘʥʛʠʥʦʚ, ʅ.ʄ. ʈʘʩʫʣʦʚ, ʉ.ʄ. ʉʘʠʜʦʚ
 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʟʝʤʝʣʴʥʦʤʫ 

ʫʧʨʘʚʣʝʥʠʶ ʠ ʛʝʦʜʝʟʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ  

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʃʘʚʠʥʳ ʷʚʣʷʶʪʩʷ ʩʪʠʭʠʡʥʳʤ, ʦʧʘʩʥʳʤ ʠ ʟʘʢʦʥʦʤʝʨʥʳʤ ʧʨʠʨʦʜʥʳʤ ʷʚʣʝʥʠʝʤ. 

ɽʞʝʛʦʜʥʦ ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʩʭʦʜ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʛʦʜʘ ʚʦ ʚʩʝʭ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʩ ʢʨʫʪʳʤʠ 

ʩʢʣʦʥʘʤʠ ʠ ʚʳʧʘʜʝʥʠʝʤ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʥʝʛʘ. ɸ ʚʳʩʦʪʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ 

ʥʝʢʦʪʦʨʳʭ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʊʘʜʞʠʢʠʩʪʘʥʘ ʢ ʢʦʥʮʫ ʟʠʤʳ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 4-5 ʤʝʪʨʦʚ. 

ʃʘʚʠʥʦʦʧʘʩʥʳʝ ʧʣʦʱʘʜʠ ʟʘʥʠʤʘʶʪ ʙʦʣʝʝ 50% ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʘ ʚʤʝʩʪʝ ʩ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʣʘʚʠʥʦʦʧʘʩʥʳʤʠ - 75% ʪʝʨʨʠʪʦʨʠʠ ï ʙʦʣʴʰʝ, ʯʝʤ ʚ ʣʶʙʦʡ ʜʨʫʛʦʡ 

ʨʝʩʧʫʙʣʠʢʝ ʉʅɻ (ʜʣʷ ʩʨʘʚʥʝʥʠʷ, ʚ ʩʦʩʝʜʥʝʤ ʋʟʙʝʢʠʩʪʘʥʝ ʣʘʚʠʥʦʦʧʘʩʥʦ ʪʦʣʴʢʦ 12% 

ʪʝʨʨʠʪʦʨʠʠ) [4]. ʂʦʣʠʯʝʩʪʚʦ ʪʦʣʴʢʦ ʢʨʫʧʥʳʭ ʣʘʚʠʥʦʩʙʦʨʦʚ ï ʤʝʩʪ, ʛʜʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʩʥʝʛ, 

ʠ ʦʪʢʫʜʘ ʨʫʰʘʪʩʷ ʩʥʝʞʥʳʝ ʦʙʚʘʣʳ, ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʩʦʩʪʘʚʣʷʝʪ ʦʪ ʪʨʠʜʮʘʪʠ ʜʦ ʩʦʨʦʢʘ 

ʪʳʩʷʯ [3]. 

ʇʦʣʫʯʝʥʥʳʝ ʘʚʪʦʨʘʤʠ ʤʘʪʝʨʠʘʣʳ ʧʦ ʣʘʚʠʥʘʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʦ ʨʘʩʰʠʨʝʥʠʠ 

ʛʨʘʥʠʮ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʦʛʦ ʩʪʠʭʠʡʥʦʛʦ ʙʝʜʩʪʚʠʷ ʧʦ ʜʚʫʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʬʘʢʪʦʨʘʤ.  

ʇʝʨʚʘʷ ʧʨʠʯʠʥʘ - ʫʚʝʣʠʯʠʚʘʶʱʘʷʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʣʘʚʠʥʘʭ ʧʦ ʤʝʨʝ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʦʩʚʦʝʥʠʷ ʛʦʨʥʳʭ ʨʘʡʦʥʦʚ.  

ɺʪʦʨʘʷ ʧʨʠʯʠʥʘ - ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʘʚʠʥ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʚʝʜʝʥʠʷ ʣʝʩʦʚ ʥʘ 

ʩʢʣʦʥʘʭ ʛʦʨ, ʩʦʟʜʘʥʠʝ ʣʝʩʦʩʧʫʩʢʦʚ. ɺʳʨʫʙʢʘ ʣʝʩʦʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʫʚʝʣʠʯʠʚʘʝʪ ʦʧʘʩʥʦʩʪʴ 

ʧʦʷʚʣʝʥʠʷ ʣʘʚʠʥ, ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʥʦʚʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚ ʛʦʨʘʭ ʠ ʧʨʦʚʝʜʝʥʠʠ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ. ɿʘʱʠʪʫ ʞʝ ʦʪ ʣʘʚʠʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʠʰʴ ʛʫʩʪʦʡ ʣʝʩʥʦʡ ʧʦʢʨʦʚ.  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʣʘʚʠʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʠʟʫʯʝʥʦ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʧʦʣʥʦ. ɺ ʨʷʜʝ ʨʘʙʦʪʘʭ ʧʨʠʚʝʜʝʥʳ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʝ ʢʘʨʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʣʘʚʠʥ ʠ ʠʭ 

ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ [1, 2]. ʅʝ ʨʝʰʝʥ ʨʷʜ ʧʨʦʙʣʝʤ ʜʠʥʘʤʠʢʠ ʣʘʚʠʥ ʠ ʩʝʣʝʡ ʥʝʢʦʪʦʨʳʭ ʪʠʧʦʚ, 

ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʘʜʝʢʚʘʪʥʦ ʦʮʝʥʠʚʘʪʴ ʩʪʝʧʝʥʴ ʣʘʚʠʥʥʦʡ ʠ ʩʝʣʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʦʙʲʝʢʪʦʚ 

ʠ ʩʦʦʨʫʞʝʥʠʡ. ʅʝ ʠʤʝʝʪ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʘ ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʘ 

ʩʝʡʩʤʦʛʝʥʥʳʭ ʣʘʚʠʥ (ʚʪʦʨʠʯʥʳʭ ʵʬʬʝʢʪʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ) - ʪ.ʝ. ʧʨʦʙʣʝʤʘ ʦʮʝʥʢʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʣʘʚʠʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʩʦʦʨʫʞʝʥʠʷ ʚ ʚʳʩʦʢʦʩʝʡʩʤʠʯʥʳʭ ʨʘʡʦʥʘʭ 

ʊʘʜʞʠʢʠʩʪʘʥʘ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʥʝ ʪʦʣʴʢʦ ʣʘʚʠʥʦʦʧʘʩʥʳʝ ʨʘʡʦʥʳ, ʥʦ ʠ 

ʚʳʷʚʠʪʴ ʩʪʝʧʝʥʴ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʥʝ ʚʝʟʜʝ ʦʜʠʥʘʢʦʚʘ. ɺ ʦʜʥʠʭ ʫʩʣʦʚʠʷʭ 

ʣʘʚʠʥʳ ʩʭʦʜʷʪ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʩʥʝʛʦʧʘʜʘ, ʘ ʚ ʜʨʫʛʠʭ - ʦʜʠʥ ʨʘʟ ʚ 50-100 ʣʝʪ.  

ɻʦʨʥʘʷ ʦʙʣʘʩʪʴ ʊʘʜʞʠʢʠʩʪʘʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦ ʧʦʜʥʷʪʫʶ 

ʛʦʨʥʫʶ ʩʪʨʘʥʫ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʩʠʣʴʥʦʨʘʩʯʣʝʥʸʥʥʫʶ, ʩ ʙʦʣʴʰʠʤʠ ʢʦʥʪʨʘʩʪʘʤʠ 

ʚʳʩʦʪ. ɻʦʨʥʳʝ ʩʠʩʪʝʤʳ, ʪʘʢʠʝ ʢʘʢ ʊʷʥʴ-ʐʘʥʴ, ʇʘʤʠʨ, ʪʷʥʫʪʩʷ ʚ ʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʥʘ ʪʳʩʷʯʠ ʢʠʣʦʤʝʪʨʦʚ, ʧʦʩʪʝʧʝʥʥʦ ʧʦʥʠʞʘʶʪʩʷ ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ ʠ ʟʘʢʘʥʯʠʚʘʶʪʩʷ 

ʚʝʝʨʦʦʙʨʘʟʥʦ ʨʘʩʭʦʜʷʱʠʤʠʩʷ ʭʨʝʙʪʘʤʠ. ʆʥʠ ʨʘʟʜʝʣʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʢʨʫʧʥʳʤʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʤʝʞʛʦʨʥʳʤʠ ʢʦʪʣʦʚʠʥʘʤʠ (ʌʝʨʛʘʥʩʢʦʡ, ɻʠʩʩʘʨʩʢʦʡ). ʀʤʝʶʪʩʷ ʠ 

ʧʦʧʝʨʝʯʥʳʝ ʭʨʝʙʪʳ, ʩʚʷʟʳʚʘʶʱʠʝ ʩʠʩʪʝʤʳ ʧʨʦʜʦʣʴʥʳʭ ʭʨʝʙʪʦʚ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʦʝ ʧʦʣʦʞʝʥʠʝ ʩʥʝʛʦʚʦʡ ʣʠʥʠʠ (ʦʪ 3000 ʜʦ 3600 ʤ ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʭʨʝʙʪʘʭ ʠ ʜʦ 5500 ʤ ʥʘ ʇʘʤʠʨʝ), ʰʠʨʦʢʦ ʨʘʟʚʠʪ ʘʣʴʧʠʡʩʢʠʡ ʨʝʣʴʝʬ, ʪʘʢ 

ʢʘʢ ʚʳʩʦʪʳ ʭʨʝʙʪʦʚ ʦʯʝʥʴ ʚʝʣʠʢʠ (ʚ ʶʞʥʳʭ ʜʫʛʘʭ ʊʷʥʴ-ʐʘʥʷ, ʇʘʤʠʨʦ-ɸʣʘʷ ʠ ʇʘʤʠʨʝ ï 

5500-6000 ʤ, ʜʦ 7500 ʤ ʥʘ ʦʪʜʝʣʴʥʳʭ ʚʝʨʰʠʥʘʭ). ʉʨʝʜʥʝʛʦʨʥʳʝ ʪʠʥʳ ʨʝʣʴʝʬʘ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʠʥʦʛʜʘ ʚ ʟʘʩʫʰʣʠʚʳʭ ʨʘʡʦʥʘʭ ʥʘ ʦʯʝʥʴ ʙʦʣʴʰʠʭ ʚʳʩʦʪʘʭ, ʥʘʧʨʠʤʝʨ, ʥʘ 
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ɺʦʩʪʦʯʥʦʤ ʇʘʤʠʨʝ ʥʘ ʚʳʩʦʪʘʭ 5500 ʤ, ʦʪʣʠʯʘʶʪʩʷ ʨʝʟʢʠʤ ʠ ʛʣʫʙʦʢʠʤ ʨʘʩʯʣʝʥʝʥʠʝʤ, 

ʦʙʠʣʠʝʤ ʢʨʫʪʳʭ ʩʢʣʦʥʦʚ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʅʠʟʢʦʛʦʨʥʳʝ ʪʠʧʳ ʨʝʣʴʝʬʘ ʥʝʭʘʨʘʢʪʝʨʥʳ; ʩʨʝʜʥʝʛʦʨʥʳʝ ʭʨʝʙʪʳ ʨʝʟʢʦ ʧʦʜʥʠʤʘʶʪʩʷ ʥʘʜ 

ʧʦʣʦʩʦʡ ʦʢʘʡʤʣʷʶʱʠʭ ʠʭ ʤʷʛʢʠʭ ʧʨʝʜʛʦʨʠʡ - ʘʜʳʨʦʚ. ɺʩʝ ʨʘʡʦʥʳ ʩ ʘʣʴʧʠʡʩʢʠʤ ʠ 

ʩʨʝʜʥʝʛʦʨʥʳʤ ʪʠʧʦʤ ʨʝʣʴʝʬʘ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʯʨʝʟʚʳʯʘʡʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʣʘʚʠʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʝʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚ ʥʠʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ, ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʙʦʣʴʰʦʡ ʧʝʩʪʨʦʪʦʡ ʠ ʢʦʥʪʨʘʩʪʥʦʩʪʴʶ.  

ɻʦʨʥʳʝ ʦʙʣʘʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʣʝʞʘʪ ʚ ʩʫʙʪʨʦʧʠʯʝʩʢʦʤ (ʇʘʤʠʨʦ-ɸʣʘʡ, ʇʘʤʠʨ) 

ʧʦʷʩʘʭ. ʅʘʭʦʜʷʩʴ ʚ ʮʝʥʪʨʝ ɽʚʨʘʟʠʠ, ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʳʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ 

ʢʣʠʤʘʪʦʤ. ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʫʩʣʦʚʠʷ ʟʠʤʳ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʳ. ɺ ʧʨʝʜʛʦʨʴʷʭ ʥʝʩʢʦʣʴʢʦ 

ʪʝʧʣʝʝ, ʯʝʤ ʥʘ ʦʢʨʫʞʘʶʱʠʭ ʨʘʚʥʠʥʘʭ (ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʷʥʚʘʨʷ ʚ ʧʨʝʜʛʦʨʴʷʭ ʇʘʤʠʨʦ-

ɸʣʘʷ ï 0-2Áʉ; ɿʘʧʘʜʥʦʛʦ ʊʷʥ-ɹʐʘʥʷ ï 3-4Á), ʚʳʰʝ - ʭʦʣʦʜʥʝʝ, ʧʨʠʯʝʤ ʚ ʟʘʢʨʳʪʳʭ 

ʢʦʪʣʦʚʠʥʘʭ ʥ ʛʣʫʙʦʢʠʭ ʜʦʣʠʥʘʭ ʠ ʥʘ ʚʳʩʦʢʦʛʦʨʥʳʭ ʧʣʘʪʦ ʟʠʤʘ ʦʩʦʙʝʥʥʦ ʩʫʨʦʚʘ - ʩʨʝʜʥʠʝ 

ʷʥʚʘʨʩʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦʩʪʠʛʘʶʪ - 16Á (ʊʷʥʴ-ʐʘʥʴ), - 20ô (ʇʘʤʠʨ).  

ʅʘ ʬʦʥʝ ʦʙʱʝʡ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʦʡ ʩʫʭʦʩʪʠ ʢʣʠʤʘʪʘ ʛʦʨʳ ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤʠ 

ʘʢʢʫʤʫʣʷʪʦʨʘʤʠ ʚʣʘʛʠ. ʇʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚʳʩʦʪ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʩʦʟʜʘʝʪ ʦʯʝʥʴ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʝʝ ʢʦʥʜʝʥʩʘʮʠʠ. ʅʘ ʟʘʧʘʜʥʳʭ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʭ ʚʥʝʰʥʠʭ 

ʩʢʣʦʥʘʭ ʭʨʝʙʪʦʚ ʠ ʚ ʦʪʢʨʳʪʳʭ ʥʘ ʟʘʧʘʜ ʜʦʣʠʥʘʭ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ ʙʦʣʝʝ 800 ʤʤ, 

ʚʥʫʪʨʝʥʥʠʝ ʩʢʣʦʥʳ, ʟʘʢʨʳʪʳʝ ʜʦʣʠʥʳ ʥ ʧʣʘʪʦ ʧʦʣʫʯʘʶʪ 400 ʤʤ, ʘ ʚʳʩʦʢʠʝ ʧʣʘʪʦ 

ɺʦʩʪʦʯʥʦʛʦ ʇʘʤʠʨʘ ʚʩʝʛʦ 100-200 ʤʤ ʦʩʘʜʢʦʚ. ʉʤʝʞʥʳʡ ʧʦʢʨʦʚ ʟʥʘʯʠʪʝʣʝʥ, ʜʦʩʪʠʛʘʝʪ ʚ 

ʚʝʨʭʥʝʡ ʟʦʥʝ ʭʨʝʙʪʦʚ ʥʘ ʟʘʧʘʜʥʳʭ ʠ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʘʭ 80 ʩʤ (ʤʝʩʪʘʤʠ ʜʘʞʝ ʜʦ 2-3 ʤ). 

ɺʝʣʠʢʘ ʤʦʱʥʦʩʪʴ ʩʥʝʛʘ ʪʘʢʞʝ ʚ ʛʦʨʥʳʭ ʫʟʣʘʭ, ʟʘʤʳʢʘʶʱʠʭ ʦʙʨʘʱʝʥʥʳʝ ʥʘ ʟʘʧʘʜ ʜʦʣʠʥʳ 

(ʫʟʝʣ ʄʘʪʯʘ), ʠ ʥʘ ʥʘʚʝʪʨʝʥʥʳʭ ʩʢʣʦʥʘʭ ʧʦʧʝʨʝʯʥʳʭ ʚʥʫʪʨʝʥʥʠʭ ʭʨʝʙʪʦʚ (ʭʨ. ɸʢʘʜʝʤʠʠ 

ʥʘʫʢ).  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘ ʚʦʩʪʦʯʥʳʭ ʩʢʣʦʥʘʭ ʠ ʦʙʰʠʨʥʳʭ ʚʥʫʪʨʝʥʥʠʭ ʧʣʦʩʢʦʛʦʨʴʷʭ ʩʥʝʛ 

ʤʦʞʝʪ ʧʦʯʪʠ ʦʪʩʫʪʩʪʚʦʚʘʪʴ (ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʊʷʥʴ-ʐʘʥʝ ʠ ɺʦʩʪʦʯʥʦʤ ʇʘʤʠʨʝ ʝʛʦ 

ʤʦʱʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ ʤʝʥʝʝ 30 ʩʤ). ɺ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ 

ʭʘʨʘʢʪʝʨʥʦ ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ ʤʦʱʥʦʩʪʠ: ʩ ʚʳʩʦʪʦʡ; ʧʨʠ ʜʚʠʞʝʥʠʠ ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʢ ʶʛʦ-

ʟʘʧʘʜʫ ʧʦ ʦʢʨʘʠʥʥʳʤ ʯʘʩʪʷʤ ʛʦʨ; ʥʘ ʧʝʨʝʜʦʚʳʭ ʚʥʝʰʥʠʭ ʭʨʝʙʪʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʚʥʫʪʨʝʥʥʠʤʠ; ʥʘ ʭʨʝʙʪʘʭ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ. 

ʍʘʨʘʢʪʝʨʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʚʳʩʦʪʳ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʨʘʟʥʳʝ ʛʦʜʳ. ʈʝʞʠʤ 

ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʩʠʣʳ ʚʝʪʨʘ ʚ ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʠʪ ʦʪ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʡ ʨʝʣʴʝʬʘ. ɼʣʷ 

ʚʥʫʪʨʝʥʥʠʭ ʤʝʞʛʦʨʥʳʭ ʢʦʪʣʦʚʠʥ ʭʘʨʘʢʪʝʨʥʦ ʙʝʟʚʝʪʨʠʝ. ʅʘ ʚʦʩʪʦʯʥʳʭ ʩʢʣʦʥʘʭ ʭʨʝʙʪʦʚ 

ʧʨʠ ʟʘʧʘʜʥʳʭ ʚʝʪʨʘʭ ʠ ʥʘ ʶʞʥʳʭ - ʧʨʠ ʚʪʦʨʞʝʥʠʷʭ ʧʦʣʷʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʘ ʪʘʢʞʝ ʥʘ 

ʚʥʝʰʥʠʭ ʩʢʣʦʥʘʭ ʭʨʝʙʪʦʚ, ʦʢʨʫʞʘʶʱʠʭ ʟʘʤʢʥʫʪʳʝ ʢʦʪʣʦʚʠʥʳ, ʯʘʩʪʳ ʬʝʥʳ. ɺ ɿʘʧʘʜʥʦʤ 

ʊʷʥʴ-ʐʘʥʝ ʚʝʪʨʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʩ ʚʦʩʪʦʢʘ ʚ ʟʘʧʘʜʥʳʝ 

ʜʦʣʠʥʳ, ʠʤʝʶʪ ʫʨʘʛʘʥʥʫʶ ʩʠʣʫ.  

ɼʣʷ ʛʦʨ ʇʘʤʠʨʦ-ɸʣʘʷ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʝʥ ʩʠʣʴʥʳʡ ʚʝʪʝʨ; ʚ ʖʞʥʦʤ ʊʘʜʞʠʢʠʩʪʘʥʝ 

ʚʝʪʝʨ çʘʬʛʘʥʝʮè ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʟʠʤʦʡ ʦʙʠʣʴʥʳʤ ʚʳʧʘʜʝʥʠʝʤ ʩʥʝʛʘ ʠ ʤʝʪʝʣʷʤʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʦʨ ʊʘʜʞʠʢʠʩʪʘʥʘ ʝʱʝ ʙʦʣʴʰʝ ʫʩʠʣʠʚʘʶʪ ʪʫ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ, ʢʦʪʦʨʘʷ ʥʘʤʝʯʘʝʪʩʷ ʧʦ ʫʩʣʦʚʠʷʤ ʨʝʣʴʝʬʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʣʘʚʠʥʥʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʥʫʪʨʝʥʥʠʭ ʧʣʘʪʦ ʠ ʢʦʪʣʦʚʠʥ ʊʷʥ-ɹʐʘʥʷ ʠ ɺʦʩʪʦʯʥʦʛʦ ʇʘʤʠʨʘ ʠ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʣʘʚʠʥʥʫʶ ʦʧʘʩʥʦʩʪʴ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ, ʦʩʦʙʝʥʥʦ ʟʘʧʘʜʥʳʭ ʠ ʩʝʚʝʨʥʳʭ 

ʩʢʣʦʥʦʚ ʧʝʨʝʜʦʚʳʭ ʭʨʝʙʪʦʚ. 

ɹʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʫʩʣʦʚʠʡ ʨʝʣʴʝʬʘ ʠ ʢʣʠʤʘʪʘ ʧʦʙʫʞʜʘʝʪ ʨʘʩʩʤʦʪʨʝʪʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʣʘʚʠʥ ʧʦ ʦʪʜʝʣʴʥʳʤ ʨʘʡʦʥʘʤ. 

1. ʇʘʤʠʨʦ-ɸʣʘʡ ʚʢʣʶʯʘʝʪ ʚʳʩʦʯʘʡʰʠʝ (5000-5500 ʤ) ʭʨʝʙʪʳ ʰʠʨʦʪʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ - ɸʣʘʡʩʢʠʡ, ʊʫʨʢʝʩʪʘʥʩʢʠʡ, ɿʝʨʘʚʰʘʥʩʢʠʡ, ɻʠʩʩʘʨʩʢʠʡ, ʨʘʟʜʝʣʝʥʥʳʝ 

ʢʨʫʧʥʳʤʠ ʧʨʦʜʦʣʴʥʳʤʠ ʜʦʣʠʥʘʤʠ ʨʝʢ ʂʳʟʳʣʩʫ, ɿʝʨʘʚʰʘʥ, ʗʛʥʦʙ, ʀʩʢʘʥʜʝʨʜʘʨʴʷ ʠ 

ʨʘʩʯʣʝʥʝʥʥʳʝ ʤʥʦʞʝʩʪʚʦʤ ʤʝʣʢʠʭ ʧʦʧʝʨʝʯʥʳʭ ʜʦʣʠʥ. ʍʘʨʘʢʪʝʨʥʳ ʢʨʫʪʳʝ ʩʢʣʦʥʳ, ʦʯʝʥʴ 
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ʨʝʟʢʦʝ ʨʘʩʯʣʝʥʝʥʠʝ (ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʚʳʩʦʪʳ - 3000 ʤ), ʦʙʠʣʠʝ ʵʨʦʟʠʦʥʥʳʭ ʚʨʝʟʦʚ, 

ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʚʦʨʦʥʦʢ ʠ ʜʨʫʛʠʭ ʬʦʨʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʣʘʚʠʥʘʤʠ; ʚ 

ʚʳʩʦʢʦʛʦʨʥʦʡ ʯʘʩʪʠ ʰʠʨʦʢʦ ʨʘʟʚʠʪ ʘʣʴʧʠʡʩʢʠʡ ʨʝʣʴʝʬ. ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʦʩʦʙʝʥʥʦ 

ʦʙʠʣʴʥʳ ʟʠʤʦʡ ʠ ʚʝʩʥʦʡ. ɻʦʜʦʚʘʷ ʠʭ ʩʫʤʤʘ ʜʦʩʪʠʛʘʝʪ 800-1500 ʤʤ, ʤʝʩʪʘʤʠ - ʙʦʣʝʝ 2000 

ʤʤ. ʄʦʱʥʦʩʪʴ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʦʪ 50 ʩʤ ʚ ʥʠʟʢʦʛʦʨʥʳʭ ʟʘʧʘʜʥʳʭ ʦʪʨʦʛʘʭ ʜʦ 200 ʩʤ ʚ 

ʚʳʩʦʢʦʛʦʨʥʦʡ ʯʘʩʪʠ ʭʨʝʙʪʦʚ, ʥʘʧʨʠʤʝʨ, ʚ ʙʘʩʩʝʡʥʝ ʨ. ʊʫʧʘʣʘʥʛ ʚ ɻʠʩʩʘʨʩʢʦʤ ʭʨʝʙʪʝ. 

ʄʝʩʪʘʤʠ ʦʥʘ ʜʦʩʪʠʛʘʝʪ ʦʯʝʥʴ ʙʦʣʴʰʠʭ ʚʝʣʠʯʠʥ - ʥʘ ʩʥʝʛʦʤʝʨʥʳʭ ʤʘʨʰʨʫʪʘʭ ʦʪʤʝʯʝʥʘ 

ʤʦʱʥʦʩʪʴ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʦʢʦʣʦ 5 ʤ - ʚ ʜʦʣʠʥʝ ɺʘʨʟʦʙʘ ʥʘ ʚʳʩʦʪʝ 2800 ʤ ʠ ʦʢʦʣʦ 6 ʤ - ʚ 

ʜʦʣʠʥʝ ʂʘʰʢʘʜʘʨʴʷ ʥʘ ʚʳʩʦʪʝ 3300 ʤ. ʂ ʚʦʩʪʦʢʫ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʠ ʤʦʱʥʦʩʪʴ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʫʤʝʥʴʰʘʶʪʩʷ, ʜʦʩʪʠʛʘʷ ʚ ɸʣʘʡʩʢʦʤ ʭʨʝʙʪʝ 70 ʩʤ. 

ɺʳʩʦʢʦʛʦʨʥʘʷ ʠ ʩʠʣʴʥʦʨʘʩʯʣʝʥʝʥʥʘʷ ʩʨʝʜʥʝʛʦʨʥʘʷ ʯʘʩʪʴ ʭʨʝʙʪʦʚ ʇʘʤʠʨʦ-ɸʣʘʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʴʶ, ʨʘʟʚʠʪʠʝʤ ʦʯʝʥʴ ʛʫʩʪʦʡ ʩʝʪʠ 

ʝʞʝʛʦʜʥʦ ʩʭʦʜʷʱʠʭ ʣʘʚʠʥ, ʭʦʪʷ ʣʘʚʠʥ ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʥʝ 

ʦʪʤʝʯʘʣʦʩʴ. ʉʨʝʜʥʝʛʦʨʥʳʝ ʠ ʥʠʟʢʦʛʦʨʥʳʝ ʟʘʧʘʜʥʳʝ ʦʪʨʦʛʠ ʭʨʝʙʪʦʚ ʪʘʢʞʝ ʣʘʚʠʥʦʦʧʘʩʥʳ. 

ɺ ʵʪʠʭ ʨʘʡʦʥʘʭ ʚʩʶʜʫ ʥʘʙʣʶʜʘʶʪʩʷ ʢʦʥʫʩʳ ʤʝʣʢʠʭ ʣʘʚʠʥ. ʅʦ ʩʪʝʧʝʥʴ ʣʘʚʠʥʥʦʡ 

ʦʧʘʩʥʦʩʪʠ ʟʜʝʩʴ ʩʣʘʙʘʷ - ʠʟ-ʟʘ ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʣʘʚʠʥ ʠ ʥʝʨʝʛʫʣʷʨʥʦʩʪʠ ʠʭ ʩʭʦʜʘ. ʂ 

ʨʘʡʦʥʘʤ ʩʦ ʩʣʘʙʦʡ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʴʶ ʦʪʥʝʩʝʥʳ ʪʘʢʞʝ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʝ ʦʪʨʦʛʠ 

ʇʘʤʠʨʦ-ɸʣʘʷ - ʭʨʝʙʪʳ ʅʫʨʘʪʘʫ ʠ ɸʢʪʘʫ, ʛʜʝ ʥʘ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʘʭ ʩʣʝʜʦʚ ʣʘʚʠʥ ʠʝ 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ, ʥʦ ʫʩʣʦʚʠʷ ʨʝʣʴʝʬʘ ʪʘʢʦʚʳ, ʯʪʦ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʥʦʛʦʩʥʝʞʥʳʝ ʛʦʜʳ 

ʩʭʦʜ ʠʭ ʚʦʟʤʦʞʝʥ. 

ɺ ʖʞʥʳʭ ʦʪʨʦʛʘʭ ʇʘʤʠʨʦ-ɸʣʘʷ - ʥʝʚʳʩʦʢʠʭ ʭʨʝʙʪʘʭ ɸʢʪʘʫ, ʂʘʨʘʪʘʫ, ɺʘʭʰʩʢʦʤ 

(2000-2200 ʤ) - ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʦʣʦʞʠʪʝʣʴʥʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ, 

ʠ ʫʩʪʦʡʯʠʚʳʡ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʥʝ ʦʙʨʘʟʫʝʪʩʷ. ʇʦʵʪʦʤʫ ʣʘʚʠʥʳ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʪʦʣʴʢʦ 

ʢʘʢ ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ ʷʚʣʝʥʠʝ ʚ ʦʯʝʥʴ ʤʥʦʛʦʩʥʝʞʥʳʝ ʛʦʜʳ. ʂ ʨʘʡʦʥʘʤ ʩʦ ʩʣʘʙʦʡ ʣʘʚʠʥʥʦʡ 

ʦʧʘʩʥʦʩʪʴʶ ʦʪʥʝʩʝʥʳ ʣʠʰʴ ʫʟʢʠʝ ʧʦʣʦʩʳ ʚʜʦʣʴ ʛʨʝʙʥʝʡ ʵʪʠʭ ʭʨʝʙʪʦʚ, ʨʘʩʰʠʨʷʶʱʠʝʩʷ ʚ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ, ʛʜʝ ʭʨʝʙʪʳ ʜʦʩʪʠʛʘʶʪ ʚʳʩʦʪʳ 3000 ʤ, ʠ ʦʙʨʘʟʫʝʪʩʷ ʫʩʪʦʡʯʠʚʳʡ 

ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ, ʦʜʥʘʢʦ ʣʘʚʠʥʳ ʠʤʝʶʪ ʥʝʙʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ (ʠʭ ʩʣʝʜʳ ʙʳʣʠ 

ʦʪʤʝʯʝʥʳ ʚ ʚʝʨʭʦʚʴʷʭ ʜʦʣʠʥ ʗʭʩʫ ʠ ʂʳʟʳʣʩʫ). ʃʘʚʠʥʳ ʚ ʭʨʝʙʪʘʭ ʇʘʤʠʨʦ-ɸʣʘʷ ʩʭʦʜʷʪ 

ʝʞʝʛʦʜʥʦ ʩ ʜʝʢʘʙʨʷ ʧʦ ʘʧʨʝʣʴ, ʦʥʠ ʩʚʷʟʘʥʳ ʩ ʩʠʣʴʥʳʤʠ ʩʥʝʛʦʧʘʜʘʤʠ, ʦʪʪʝʧʝʣʷʤʠ ʠ 

ʚʝʩʝʥʥʠʤ ʧʦʪʝʧʣʝʥʠʝʤ. ʇʨʝʦʙʣʘʜʘʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʣʘʚʠʥʳ ʦʙʲʝʤʦʤ 500-1000 

ʤ
3
, ʧʘʜʘʶʱʠʝ ʩ ʚʳʩʦʪʳ 1000-2000 ʤ. ɺ ʜʦʣʠʥʝ ʨʝʢʠ ɺʘʨʟʦʙ ʚʳʩʦʪʳ ʧʘʜʝʥʠʷ ʣʘʚʠʥ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʝʣʠʢʠ - ʦʪ 2500 ʜʦ 4000 ʤ. 

2. ʇʦ ʫʩʣʦʚʠʷʤ ʣʘʚʠʥʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʣʘʚʠʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʟʢʦ 

ʨʘʟʣʠʯʘʶʪʩʷ ɿʘʧʘʜʥʳʡ ʇʘʤʠʨ ʠ ɼʘʨʚʘʟ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ɺʦʩʪʦʯʥʳʡ ʇʘʤʠʨ - ʩ ʜʨʫʛʦʡ. 

ɿʘʧʘʜʥʳʡ ʇʘʤʠʨ ʠ ɼʘʨʚʘʟ ʷʚʣʷʶʪʩʷ ʥʘʠʚʳʩʰʠʤʠ ʫʯʘʩʪʢʘʤʠ ʛʦʨ, ʦʢʨʫʞʘʶʱʠʭ 

ʊʘʜʞʠʢʠʩʪʘʥ ʩ ʶʛʘ. ɿʜʝʩʴ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʚʝʨʰʠʥʳ ʚʳʩʦʪʦʡ 6000-7000 ʤ. ʈʝʣʴʝʬ 

ʨʘʡʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʠʣʴʥʦʨʘʩʯʣʝʥʝʥʥʳʤʠ ʬʦʨʤʘʤʠ, ʨʝʟʢʠʤʠ ʢʦʥʪʫʨʘʤʠ ʭʨʝʙʪʦʚ, 

ʦʩʪʨʳʤʠ ʛʨʝʙʥʷʤʠ ʠ ʧʠʢʘʤʠ, ʢʨʫʪʳʤʠ ʩʢʣʦʥʘʤʠ, ʫʟʢʠʤʠ ʠ ʛʣʫʙʦʢʠʤʠ ʜʦʣʠʥʘʤʠ, ʜʥʠʱʘ 

ʢʦʪʦʨʳʭ ʥʝʨʝʜʢʦ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ 3000-4000 ʤ ʥʠʞʝ ʛʨʝʙʥʝʡ ʭʨʝʙʪʦʚ. ʊʘʢʦʡ ʭʘʨʘʢʪʝʨ 

ʨʝʣʴʝʬʘ ʠ ʧʦʯʪʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʩʢʣʦʥʘʭ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʯʨʝʟʚʳʯʘʡʥʦ ʛʫʩʪʦʡ ʩʝʪʠ ʤʦʱʥʳʭ ʣʘʚʠʥ ʩ ʦʛʨʦʤʥʳʤʠ ʚʳʩʦʪʘʤʠ 

ʧʘʜʝʥʠʷ. ɼʣʷ ʩʢʣʦʥʦʚ ʪʠʧʠʯʥʳ ʬʦʨʤʳ ʵʨʦʟʠʦʥʥʦ-ʣʘʚʠʥʥʦʛʦ ʨʝʣʴʝʬʘ. ʊʘʢʠʝ ʞʝ ʫʩʣʦʚʠʷ 

ʨʝʣʴʝʬʘ ʭʘʨʘʢʪʝʨʥʳ ʠ ʜʣʷ ɿʘʘʣʘʡʩʢʦʛʦ ʭʨʝʙʪʘ. 

ʅʘ ɺʦʩʪʦʯʥʦʤ ʇʘʤʠʨʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʠʝ ʘʙʩʦʣʶʪʥʳʝ ʚʳʩʦʪʳ (5000-6000 ʤ), 

ʨʝʣʴʝʬ ʠʤʝʝʪ ʩʨʝʜʥʝʛʦʨʥʳʡ ʭʘʨʘʢʪʝʨ: ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʚʳʩʦʪʳ ʭʨʝʙʪʦʚ ʥʝ ʧʨʝʚʳʰʘʶʪ 

1000-1500 ʤ, ʦʯʝʨʪʘʥʠʷ ʩʢʣʦʥʦʚ ʤʷʛʯʝ, ʘʣʴʧʠʡʩʢʠʡ ʪʠʧ ʨʝʣʴʝʬʘ ʨʘʟʚʠʪ ʩʣʘʙʦ, ʤʝʞʜʫ 

ʭʨʝʙʪʘʤʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʰʠʨʦʢʠʝ ʜʦʣʠʥʳ, ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʟʘʥʠʤʘʶʪ ʚʳʨʦʚʥʝʥʥʳʝ 

ʧʣʘʪʦʦʙʨʘʟʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ. ʆʜʥʘʢʦ ʧʦ ʫʩʣʦʚʠʷʤ ʨʝʣʴʝʬʘ ʠ ʟʜʝʩʴ ʚʦʟʤʦʞʝʥ ʩʭʦʜ ʣʘʚʠʥ, 

ʧʨʘʚʜʘ, ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʨʝʜʢʠʭ ʠ ʤʝʥʴʰʝʡ ʤʦʱʥʦʩʪʠ, ʯʝʤ ʥʘ ɿʘʧʘʜʥʦʤ ʇʘʤʠʨʝ.  

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ɿʘʧʘʜʥʦʛʦ ʠ ɺʦʩʪʦʯʥʦʛʦ ʇʘʤʠʨʘ ʨʘʟʣʠʯʘʶʪʩʷ ʝʱʝ ʨʝʟʯʝ, 
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ʯʝʤ ʫʩʣʦʚʠʷ ʨʝʣʴʝʬʘ. ɺʳʩʦʯʘʡʰʠʝ ʭʨʝʙʪʳ ɿʘʧʘʜʥʦʛʦ ʇʘʤʠʨʘ, ʭʦʪʷ ʠ ʟʘʥʠʤʘʶʪ ʧʦʣʦʞʝʥʠʝ 

ʚʥʫʪʨʠ ʛʦʨʥʦʡ ʩʪʨʘʥʳ, ʙʣʘʛʦʜʘʨʷ ʙʦʣʴʰʠʤ ʚʳʩʦʪʘʤ ʧʦʣʫʯʘʶʪ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ - ʜʦ 900 ʤʤ. ʆʩʘʜʢʠ ʚʳʧʘʜʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ, 2/3 ʦʪ 

ʛʦʜʦʚʦʛʦ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʨʠʦʜ ʩ ʥʦʷʙʨʷ ʧʦ ʤʘʡ, ʤʘʢʩʠʤʫʤ ʦʩʘʜʢʦʚ - ʥʘ 

ʤʘʨʪ - ʘʧʨʝʣʴ. ɺʳʰʝ 3000-3500 ʤ ʚ ʪʝʯʝʥʠʝ ʧʦʯʪʠ ʚʩʝʛʦ ʛʦʜʘ ʦʩʘʜʢʠ ʚʳʧʘʜʘʶʪ ʚ ʪʚʝʨʜʦʤ 

ʚʠʜʝ, ʠ ʤʦʱʥʦʩʪʴ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʜʦʩʪʠʛʘʝʪ 80 ʩʤ, ʘ ʚ ʮʝʥʪʨʝ ʨʘʡʦʥʘ - ʙʦʣʝʝ 1 ʤ. 

ʍʘʨʘʢʪʝʨʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʧʝʩʪʨʦʪʘ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʩʘʜʢʦʚ - ʥʠʞʥʷʷ ʟʦʥʘ ʩʢʣʦʥʦʚ, 

ʛʣʫʙʦʢʦʚʨʝʟʘʥʥʳʝ ʜʦʣʠʥʳ ʧʦʣʫʯʘʶʪ ʚʩʝʛʦ 200 ʤʤ. 

ɺʦʩʪʦʯʥʳʡ ʇʘʤʠʨ, ʟʘʱʠʱʝʥʥʳʡ ʦʪ ʟʘʧʘʜʥʳʭ ʧʦʪʦʢʦʚ ʚʝʨʰʠʥʘʤʠ ɿʘʧʘʜʥʦʛʦ 

ʇʘʤʠʨʘ, ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʙʝʜʝʥ ʦʩʘʜʢʘʤʠ: ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 60-70 ʤʤ, 

ʤʦʱʥʦʩʪʴ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʤʝʥʝʝ 20 ʩʤ. ʆʜʥʘʢʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʠʣʴʥʳʭ ʚʝʪʨʦʚ ʠ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʚʦʟʤʦʞʥʦ, ʝʛʦ ʩʢʦʧʣʝʥʠʝ ʚ ʧʦʥʠʞʝʥʠʷʭ ʨʝʣʴʝʬʘ, 

ʜʦʩʪʘʪʦʯʥʦʝ ʜʣʷ ʩʭʦʜʘ ʣʘʚʠʥ ʚ ʦʪʜʝʣʴʥʳʭ ʤʝʩʪʘʭ. 

ʊʝʨʨʠʪʦʨʠʷ ɿʘʧʘʜʥʦʛʦ ʇʘʤʠʨʘ, ɼʘʨʚʘʟʘ ʠ ɿʘʘʣʘʡʩʢʦʛʦ ʭʨʝʙʪʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʴʶ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʨʘʟʚʠʪʠʝʤ ʛʫʩʪʦʡ ʩʝʪʠ ʣʦʪʢʦʚʳʭ ʣʘʚʠʥ, 

ʧʘʜʘʶʱʠʭ ʩ ʙʦʣʴʰʠʭ ʚʳʩʦʪ ï 2000-3000 ʤ - ʠ ʧʦʵʪʦʤʫ ʠʤʝʶʱʠʭ ʙʦʣʴʰʫʶ ʤʦʱʥʦʩʪʴ. 

ʉʭʦʜ ʣʘʚʠʥ ʦʪʤʝʯʘʝʪʩʷ ʩ ʢʦʥʮʘ ʜʝʢʘʙʨʷ ʜʦ ʢʦʥʮʘ ʤʘʨʪʘ ʠ ʩʚʷʟʘʥ ʩ ʤʝʪʝʣʝʚʳʤ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʩʥʝʛʘ ʠ ʚʝʩʝʥʥʠʤ ʧʦʪʝʧʣʝʥʠʝʤ. ɺʦʟʤʦʞʥʳ ʪʘʢʞʝ ʣʘʚʠʥʳ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʧʨʦʮʝʩʩʘʤʠ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʚʥʫʪʨʠ ʩʥʝʞʥʦʡ ʪʦʣʱʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʩʚʷʟʠ ʩ 

ʙʦʣʴʰʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ. ɺʝʨʰʠʥʳ ʠ ʢʨʫʪʳʝ ʩʢʣʦʥʳ ʜʦʣʠʥ, 

ʨʘʩʯʣʝʥʷʶʱʠʭ ʧʣʘʪʦ ɺʦʩʪʦʯʥʦʛʦ ʇʘʤʠʨʘ, ʦʪʥʝʩʝʥʳ ʢ ʨʘʡʦʥʘʤ ʩʦ ʩʣʘʙʦʡ ʣʘʚʠʥʥʦʡ 

ʦʧʘʩʥʦʩʪʴʶ.  

ʉʪʝʧʝʥʴ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʫʩʣʦʚʠʡ ʨʝʣʴʝʬʘ ʠ 

ʩʥʝʞʥʦʩʪʠ. ɺʳʜʝʣʷʶʪʩʷ ʨʘʡʦʥʳ ʩ ʚʳʩʦʢʦʡ, ʥʠʟʢʦʡ ʠ ʩʣʘʙʦʡ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʴʶ, ʠ, 

ʢʨʦʤʝ ʪʦʛʦ, ʨʘʡʦʥʳ, ʙʝʟʦʧʘʩʥʳʝ ʚ ʣʘʚʠʥʥʦʤ ʦʪʥʦʰʝʥʠʠ. ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ 4 ʛʨʫʧʧ 

ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʦʯʝʪʘʥʠʠ ʨʝʣʴʝʬʘ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʠ ʧʦʵʪʦʤʫ 

ʩʪʝʧʝʥʴ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʧʫʪʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪ ʦʮʝʥʢʠ 

ʨʝʣʴʝʬʘ ʠ ʢʣʠʤʘʪʘ. 

ɿʥʘʯʠʪʝʣʴʥʦʡ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʴʶ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʡʦʥʳ ʘʣʴʧʠʡʩʢʦʛʦ 

ʚʳʩʦʢʦʛʦʨʴʷ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʝʡ ʩʥʝʞʥʦʩʪʠ, ʩʨʝʜʥʝʛʦʨʥʳʝ ʨʘʡʦʥʳ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʥʝʞʥʦʩʪʴʶ ʠ ʥʠʟʢʦʛʦʨʥʳʝ ʤʥʦʛʦʩʥʝʞʥʳʝ ʨʘʡʦʥʳ. ʉʨʝʜʥʷʷ ʣʘʚʠʥʥʘʷ ʦʧʘʩʥʦʩʪʴ 

ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʤʘʣʦʩʥʝʞʥʳʭ ʨʘʡʦʥʦʚ ʘʣʴʧʠʡʩʢʦʛʦ ʚʳʩʦʢʦʛʦʨʴʷ, ʤʘʣʦ - ʠ ʩʨʝʜʥʝʩʥʝʞʥʳʭ 

ʩʨʝʜʥʝʛʦʨʥʳʭ ʨʘʡʦʥʦʚ, ʥʠʟʢʦʛʦʨʥʳʭ ʨʘʡʦʥʦʚ ʩʦ ʩʨʝʜʥʝʡ ʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʥʝʞʥʦʩʪʴʶ. 

ʉʣʘʙʦʡ ʩʪʝʧʝʥʴʶ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʦʪʣʠʯʘʶʪʩʷ ʩʨʝʜʥʝʛʦʨʥʳʝ ʨʘʡʦʥʳ ʧʨʠ ʦʯʝʥʴ 

ʥʝʙʦʣʴʰʦʡ ʩʥʝʞʥʦʩʪʠ, ʤʘʣʦʩʥʝʞʥʳʝ ʥʠʟʢʦʛʦʨʥʳʝ ʨʘʡʦʥʳ, ʧʨʝʜʛʦʨʥʳʝ ʨʘʡʦʥʳ ʚ ʫʩʣʦʚʠʷʭ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʠ ʙʦʣʴʰʦʡ ʩʥʝʞʥʦʩʪʠ.  

ʅʘ ʩʦʩʪʘʚʣʝʥʥʦʡ ʥʘʤʠ ʢʘʨʪʝ çʃʘʚʠʥʥʘʷ ʦʧʘʩʥʦʩʪʴè (ʨʠʩ.) ʚʳʜʝʣʝʥʳ ʣʘʚʠʥʦʦʧʘʩʥʳʝ 

ʩʢʣʦʥʳ ʪʨʝʭ ʪʠʧʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʠ. 

1. ʉʢʣʦʥʳ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʠ. ʃʘʚʠʥʳ ʚ ʥʠʭ ʚʩʪʨʝʯʘʶʪʩʷ 

ʯʘʩʪʦ (ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʠʤʝʶʱʠʭʩʷ ʣʦʛʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʫʪʠ ʩʭʦʜʘ ʣʘʚʠʥ), ʩʭʦʜʷʪ 

ʨʝʛʫʣʷʨʥʦ, ʝʞʝʛʦʜʥʦ ʠʣʠ ʧʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʛʦʜ. ʉʶʜʘ ʦʪʥʦʩʷʪʩʷ ʨʘʡʦʥʳ ʘʣʴʧʠʡʩʢʦʛʦ 

ʚʳʩʦʢʦʛʦʨʴʷ ʚʩʝʭ ʛʦʨʥʳʭ ʨʝʛʠʦʥʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʩʨʝʜʥʝʛʦʨʥʳʝ ʩʠʣʴʥʦʨʘʩʯʣʝʥʝʥʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ ʚ ʜʦʩʪʘʪʦʯʥʦ ʫʚʣʘʞʥʝʥʥʳʭ ʨʘʡʦʥʘʭ, ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʚʳʩʦʪʦʡ ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ (ʦʢʦʣʦ 70 ʩʤ ʠ ʙʦʣʝʝ), ʥʠʟʢʦʛʦʨʥʳʝ ʨʘʡʦʥʳ ʚ ʫʩʣʦʚʠʷʭ ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʩʥʝʞʥʦʩʪʠ 

(ʙʦʣʝʝ 1.5 ʤ), ʥʘʧʨʠʤʝʨ, ʜʦʣʠʥʘ ʨʝʢʠ ɿʠʜʜʳ, ʤʥʦʛʦʩʥʝʞʥʳʭ ʨʘʡʦʥʘʭ ɺʦʩʪʦʯʥʦʛʦ ʇʘʤʠʨʘ. 

2. ʉʢʣʦʥʳ ʩʦ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʴʶ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʠ. ɺ ʥʠʭ: ʣʠʙʦ ʨʘʟʨʝʞʝʥʘ ʩʝʪʴ 

ʣʘʚʠʥ - ʤʝʥʝʝ ʧʦʣʦʚʠʥʳ ʠʤʝʶʱʠʭʩʷ ʣʦʛʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʫʪʠ ʩʭʦʜʘ ʣʘʚʠʥ ʠʣʠ ʩʘʤʘ 

ʩʝʪʴ ʣʦʛʦʚ ʦʯʝʥʴ ʨʝʜʢʘ; ʣʠʙʦ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʛʫʩʪʦʡ ʩʝʪʠ ʣʘʚʠʥʳ ʩʭʦʜʷʪ ʥʝʝʞʝʛʦʜʥʦ, 

ʥʝʩʠʩʪʝʤʘʪʠʯʝʩʢʠ, ʚ ʛʦʜʳ ʩ ʧʦʚʳʰʝʥʥʦʡ ʩʥʝʞʥʦʩʪʴʶ ʠʣʠ ʦʩʦʙʳʤʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ; ʣʠʙʦ ʠʤʝʝʪ ʤʝʩʪʦ ʩʦʯʝʪʘʥʠʝ ʦʙʦʠʭ ʫʩʣʦʚʠʡ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ ʠ ʙʳʚʘʝʪ. ʂ ʵʪʦʡ 
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ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʨʘʡʦʥʳ ʩʨʝʜʥʝʛʦʨʠʡ (ʩʠʣʴʥʦʨʘʩʯʣʝʥʝʥʥʦʛʦ - ʧʨʠ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʩʥʝʞʥʦʩʪʠ, ʤʝʥʝʝ 50-70 ʩʤ, ʩʨʝʜʥʝ- ʠ ʩʣʘʙʦʨʘʩʯʣʝʥʝʥʥʦʛʦ - ʧʨʠ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʥʝʞʥʦʩʪʠ, ʙʦʣʝʝ 70 ʩʤ), ʥʠʟʢʦʛʦʨʠʡ (ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʥʝʞʥʦʩʪʠ), 

ʧʣʘʪʦʦʙʨʘʟʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʩ ʩʠʣʴʥʳʤ ʧʨʠʨʝʯʥʳʤ ʨʘʩʯʣʝʥʝʥʠʝʤ ʠ ʪ. ʧ. 

 
ʈʠʩ.1. ʂʘʨʪʘ ʣʘʚʠʥʦʦʧʘʩʥʳʭ ʨʘʡʦʥʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ. ɸʚʪʦʨ ʉʘʠʜʦʚ ʄ.ʉ. 

 

3. ʉʢʣʦʥʳ ʩ ʥʠʟʢʦʡ ʩʪʝʧʝʥʴʶ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʚ ʢʦʪʦʨʳʭ ʣʘʚʠʥʳ ʩʭʦʜʷʪ ʦʯʝʥʴ 

ʨʝʜʢʦ, ʦʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʣʠʰʴ ʥʘ ʦʪʜʝʣʴʥʳʭ ʥʝʙʦʣʴʰʠʭ ʧʦ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘʭ (ʥʘʠʙʦʣʝʝ 

ʢʨʫʪʳʭ ʯʘʩʪʷʭ ʩʢʣʦʥʦʚ ʧʦʜʚʝʪʨʝʥʥʳʭ ʵʢʩʧʦʟʠʮʠʡ, ʚ ʧʨʠʛʨʝʙʥʝʚʳʭ ʯʘʩʪʷʭ, ʛʜʝ ʚʦʟʤʦʞʥʦ 

ʦʙʨʫʰʝʥʠʝ ʥʘʜʫʚʥʳʭ ʢʦʟʳʨʴʢʦʚ ʠ ʪ.ʧ.), ʣʠʙʦ ʣʘʚʠʥʳ ʩʭʦʜʷʪ ʪʦʣʴʢʦ ʚ ʤʥʦʛʦʩʥʝʞʥʳʝ ʛʦʜʳ, 

ʠʥʦʛʜʘ ʠʤʝʝʪ ʤʝʩʪʦ ʠ ʪʦ ʠ ʜʨʫʛʦʝ. ɺ ʮʝʣʦʤ ʢ ʵʪʦʤʫ ʪʠʧʫ ʦʪʥʦʩʷʪʩʷ ʨʘʡʦʥʳ ʩ ʥʝʙʦʣʴʰʦʡ, 

ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʴʶ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʥʦ ʪʘʢʠʝ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʢʦʣʝʙʘʥʠʷ ʫʩʣʦʚʠʡ ʩʥʝʞʥʦʩʪʠ, ʘ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʙʳʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʳʡ ʜʣʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʣʘʚʠʥ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ. ʇʨʠʤʝʨʦʤ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʢʨʘʝʚʳʝ ʯʘʩʪʠ ʭʨʝʙʪʦʚ 

ɿʘʧʘʜʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ, ʛʜʝ ʟʦʥʘ ʤʘʩʩʦʚʦʛʦ ʩʭʦʜʘ ʣʘʚʠʥ, ʦʙʳʯʥʦ ʦʛʨʘʥʠʯʝʥʥʘʷ ʚʳʩʦʪʘʤʠ 

1400-1800 ʤ, ʚ ʤʥʦʛʦʩʥʝʞʥʳʝ ʛʦʜʳ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʜʦ ʚʳʩʦʪ 1000 ʤ. 

ʉʣʘʙʘʷ ʣʘʚʠʥʥʘʷ ʦʧʘʩʥʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʪʘʢʞʝ ʜʣʷ ʨʘʡʦʥʦʚ, ʛʜʝ ʫʩʣʦʚʠʷ ʨʝʣʴʝʬʘ ʥʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʭʦʜʫ ʣʘʚʠʥ, ʭʦʪʷ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʠ ʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʳʡ - ʧʨʝʜʛʦʨʥʳʝ 

ʨʘʡʦʥʳ, ʚʳʨʦʚʥʝʥʥʳʝ ʧʣʘʪʦ ʩ ʛʣʫʙʦʢʠʤ ʧʨʠʨʝʯʥʳʤ ʨʘʩʯʣʝʥʝʥʠʝʤ. ʂ ʵʪʦʤʫ ʪʠʧʫ 

ʦʪʥʦʩʷʪʩʷ: ʩʨʝʜʥʝʛʦʨʥʳʝ ʨʘʡʦʥʳ ʩ ʤʘʣʦʩʥʝʞʥʳʤʠ ʟʠʤʘʤʠ, ʥʘʧʨʠʤʝʨ ɺʦʩʪʦʯʥʳʡ ʇʘʤʠʨ 

(ʄʫʨʛʘʙʩʢʠʡ ʨʘʡʦʥ); ʥʠʟʢʦʛʦʨʥʳʝ ʨʘʡʦʥʳ ʩ ʥʦʨʤʘʣʴʥʦʡ ʩʨʝʜʥʝʡ ʩʥʝʞʥʦʩʪʴʶ; ʧʨʝʜʛʦʨʴʷ 

ʠ ʤʝʣʢʦʛʦʨʴʷ ʚ ʤʥʦʛʦʩʥʝʞʥʳʭ ʨʘʡʦʥʘʭ ʌʘʡʟʘʙʘʜ, ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʡ ʩʢʣʦʥ ʭʨʝʙʪʘ ʇʝʪʨʘ 

ʇʝʨʚʦʛʦ, ʂʫʨʘʤʠʥʩʢʠʡ ʭʨʝʙʝʪ ʥʘ ʩʝʚʝʨʝ ʊʘʜʞʠʢʠʩʪʘʥʘ ʠ ʪ.ʜ.  

ɺ ʦʩʦʙʫʶ ʢʘʪʝʛʦʨʠʶ ʚʳʜʝʣʝʥʳ ʨʘʡʦʥʳ ʩ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʴʶ, ʚ 

ʢʦʪʦʨʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʘʚʠʥʳ ʥʝ ʥʘʙʣʶʜʘʶʪʩʷ, ʥʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʨʠʨʦʜʥʳʭ 

ʫʩʣʦʚʠʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ ʪʘʤ ʦʥʠ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ. ʕʪʦ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʠʣʴʥʦʟʘʣʝʩʝʥʥʳʝ ʛʦʨʥʳʝ ʨʘʡʦʥʳ, ʚ ʢʦʪʦʨʳʭ ʨʝʣʴʝʬ ʠ ʤʦʱʥʦʩʪʴ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʣʘʚʠʥ, ʥʦ ʛʫʩʪʦʡ ʣʝʩ ʥʘ ʩʢʣʦʥʘʭ 

ʭʦʨʦʰʦ ʩʜʝʨʞʠʚʘʝʪ ʩʥʝʛ ʠʣʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʛʦ ʨʘʚʥʦʤʝʨʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ (ʥʘʧʨʠʤʝʨ, 

ʜʦʣʠʥʘ ʨʝʢʠ ʆʙʠʭʠʥʛʦʫ, ʶʞʥʳʡ ʩʢʣʦʥ ɺʘʭʰʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ʪ.ʜ.) ʇʨʠ ʩʚʝʜʝʥʠʠ ʣʝʩʘ ʚ ʵʪʠʭ 

ʨʘʡʦʥʘʭ ʫʩʠʣʠʪʩʷ ʤʝʪʝʣʝʚʳʡ ʧʝʨʝʥʦʩ, ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʥʝʛʘ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʭʦʜʘ ʣʘʚʠʥ ʥʘ ʩʢʣʦʥʘʭ. ɺ ʥʝʢʦʪʦʨʳʭ ʤʥʦʛʦʩʥʝʞʥʳʭ ʨʘʡʦʥʘʭ ʩʦ ʩʢʣʦʥʘʤʠ 

ʥʝʙʦʣʴʰʦʡ ʢʨʫʪʠʟʥʳ ʣʘʚʠʥʳ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʢʨʫʪʳʭ 

ʦʪʢʦʩʦʚ - ʚʳʝʤʢʝ ʛʨʫʥʪʘ ʥʘ ʩʢʣʦʥʘʭ ʠ ʪ.ʧ., ʠ ʚ ʵʪʦʤ ʩʤʳʩʣʝ ʦʥʠ ʪʘʢʞʝ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʣʘʚʠʥʦʦʧʘʩʥʳ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʠ 
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ʠ ʪʦʯʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʛʨʘʥʠʮ, ʚʚʠʜʫ ʨʘʟʥʦʨʦʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ ʥʝʦʜʠʥʘʢʦʚʳ. 

ɼʦʩʪʦʚʝʨʥʦ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʣʘʚʠʥʦʦʧʘʩʥʳʤʠ ʩʢʣʦʥʘʤʠ ʤʳ ʩʯʠʪʘʝʤ ʫʯʘʩʪʢʠ, 

ʦʙʝʩʧʝʯʝʥʥʳʝ ʤʘʪʝʨʠʘʣʘʤʠ ʥʘʙʣʶʜʝʥʠʡ (ʪʝʨʨʠʪʦʨʠʠ, ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʩʥʝʛʦʣʘʚʠʥʥʳʤ 

ʩʪʘʥʮʠʷʤ, ʙʘʩʩʝʡʥʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʭʦʜʷʪ ʩʥʝʛʦʤʝʨʥʳʝ ʤʘʨʰʨʫʪʳ) ʠ ʜʨʫʛʠʤʠ 

ʬʘʢʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ, ʚʢʣʶʯʘʷ ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʘʵʨʦʚʠʟʫʘʣʴʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ʠ ʜʘʥʥʳʝ ʘʥʢʝʪʥʦʛʦ ʦʧʨʦʩʘ.  

ʂʨʦʤʝ ʵʪʦʛʦ, ʢ ʜʦʩʪʦʚʝʨʥʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʣʘʚʠʥʦʦʧʘʩʥʳʤ ʩʢʣʦʥʘʤ ʦʪʥʝʩʝʥʳ 

ʪʝʨʨʠʪʦʨʠʠ ʘʣʴʧʠʡʩʢʦʡ ʚʳʩʦʢʦʛʦʨʥʦʡ ʟʦʥʳ, ʛʨʘʥʠʮʳ ʢʦʪʦʨʦʡ ʧʨʦʚʦʜʠʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ, ʛʜʝ ʵʪʘ ʟʦʥʘ ʚʳʜʝʣʷʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ. 

ʈʘʡʦʥʳ, ʛʜʝ ʥʝ ʙʳʣʦ ʬʘʢʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʣʘʚʠʥʘʤʠ, ʠ ʟʥʘʯʠʪʝʣʴʥʘʷ ʣʘʚʠʥʥʘʷ 

ʦʧʘʩʥʦʩʪʴ ʩʢʣʦʥʦʚ ʚʳʷʚʣʝʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ - ʨʝʣʴʝʬʘ ʠ 

ʢʣʠʤʘʪʘ, - ʦʪʥʝʩʝʥʳ ʢ ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʚʝʨʝʥʥʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʣʘʚʠʥʦʦʧʘʩʥʳʤ ʨʘʡʦʥʘʤ. ʊʝ 

ʫʯʘʩʪʢʠ, ʛʜʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʨʷʤʳʭ ʩʚʝʜʝʥʠʡ ʦ ʩʭʦʜʝ ʣʘʚʠʥ ʜʘʚʘʣ 

ʫʚʝʨʝʥʥʳʡ ʦʪʚʝʪ ʦ ʥʘʣʠʯʠʠ ʠ ʩʪʝʧʝʥʠ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʩʯʠʪʘʣʠ ʩʦʩʪʘʚʣʝʥʥʳʤʠ ʥʝ 

ʚʧʦʣʥʝ ʜʦʩʪʦʚʝʨʥʦ. ʉʶʜʘ ʞʝ ʦʪʥʝʩʝʥʳ ʨʘʡʦʥʳ, ʛʜʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʥʠʤʢʦʚ ʥʝ ʜʘʚʘʣʠ ʜʦʩʪʘʪʦʯʥʦ ʪʚʝʨʜʦʛʦ ʦʪʚʝʪʘ ʦ ʩʪʝʧʝʥʠ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʠ.  

ʂ ʛʨʫʧʧʝ ʨʘʡʦʥʦʚ ʩ ʥʝʫʚʝʨʝʥʥʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʴʶ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʠ, 

ʦʪʥʝʩʝʥʳ ʫʯʘʩʪʢʠ, ʛʜʝ ʘʥʘʣʠʟ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʝ ʜʘʝʪ ʫʚʝʨʝʥʥʦʛʦ ʦʪʚʝʪʘ ʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʭʦʜʘ ʣʘʚʠʥ, ʘ ʬʘʢʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʣʘʚʠʥʘʭ ʦʪʩʫʪʩʪʚʫʶʪ. ʉʶʜʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʨʘʡʦʥʳ ʩʦ ʩʣʘʙʦʡ ʩʪʝʧʝʥʴʶ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʫʩʪʘʥʦʚʠʪʴ 

ʢʦʪʦʨʫʶ ʙʳʚʘʝʪ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ, ʠ ʨʘʡʦʥʳ ʩ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʴʶ, 

ʜʦʩʪʦʚʝʨʥʦʝ ʚʳʜʝʣʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʦ. ʅʝʣʘʚʠʥʦʦʧʘʩʥʳʝ ʨʘʡʦʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ, ʥʦ ʚʩʝ ʞʝ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ - ʧʨʠ 

ʧʝʨʝʭʦʜʝ ʦʪ ʨʘʚʥʠʥ ʢ ʧʨʝʜʛʦʨʴʷʤ, ʥʠʟʢʦʛʦʨʴʷʤ - ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʣʘʚʠʥʥʦʤ ʦʪʥʦʰʝʥʠʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʚʧʦʣʥʝ ʫʚʝʨʝʥʥʦ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʜʚʦʜʠʪ ʠʪʦʛ ʘʥʘʣʠʟʘ 

ʥʘʢʦʧʣʝʥʥʳʭ ʩʚʝʜʝʥʠʡ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʣʘʚʠʥ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ. ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʫʩʣʦʚʠʡ ʣʘʚʠʥʦʦʙʨʘʟʦʚʘʥʠʷ ʩ ʦʮʝʥʢʦʡ ʨʝʣʴʝʬʘ ʠ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʘ ʪʘʢʞʝ 

ʘʵʨʦʚʠʟʫʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʰʣʳʭ ʣʝʪ ʠ ʠʟʫʯʝʥʠʝ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʧʦʟʚʦʣʷʶʪ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʦʙʝʩʧʝʯʝʥʘ ʥʝʦʙʭʦʜʠʤʘʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʝʧʝʥʠ ʣʘʚʠʥʥʦʡ 

ʦʧʘʩʥʦʩʪʠ ʩʢʣʦʥʦʚ.  
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ʈɸʉʇʈʆʉʊʈɸʅɽʅʀɽ ʃɸɺʀʅ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʊɸɼɾʀʂʀʉʊɸʅɸ: ʋʉʃʆɺʀʗ 

ʃɸɺʀʅʆʆɹʈɸɿʆɺɸʅʀʗ ʀ ʆʉʆɹɽʅʅʆʉʊʀ ʃɸɺʀʅʅʆɻʆ ʈɽɾʀʄɸ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʜʘʥʘ ʦʮʝʥʢʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʩʪʝʧʝʥʠ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʣʘʚʠʥʦʦʧʘʩʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤ ʦʩʚʦʝʥʠʠ ʨʘʡʦʥʦʚ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʣʘʚʠʥʳ. ɺ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ʥʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʪʘʢʩʦʥʦʚ ʣʘʚʠʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʘʣʛʦʨʠʪʤʘ ʨʘʩʯʝʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʘʚʠʥʥʳʭ ʧʨʦʮʝʩʩʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʘʚʠʥʘ, ʦʧʘʩʥʦʩʪʴ, ʩʥʝʛ, ʣʝʜʥʠʢ, ʣʝʩʥʦʡ ʧʦʢʨʦʚ, ʨʝʣʴʝʬ, ʧʣʘʪʦ, ʛʦʨʳ. 

 

THE SPREAD OF AVALANCHES ON THE TERRITORY OF TAJIKISTAN : CONDITIONS OF THE 

AVALANCHES FORMATION AND CHARACTERISTICS OF AVALANCHE MODE  

In the article assesses the site according to the degree of avalanche danger, including potentially dangerous 

avalanche areas in which improper development of the area cause avalanches. In terms of methodology, the 

scientific novelty of the work is to develop a hierarchical system of the avalanche complexes taxons and algorithm 

of the calculation characteristics avalanche processes. 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: ʄ.ʉ. ʉʘʠʜʦʚ ï ʜʦʢʪʦʨ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʠʨʝʢʪʦʨ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʟʝʤʝʣʴʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʠ ʛʝʦʜʝʟʠʠ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥ 

ʈ.ɸ. ʉʘʥʛʠʥʦʚ ï ʘʩʧʠʨʘʥʪ 2-ʛʦ ʢʫʨʩʘ ʢʘʬʝʜʨʳ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʠ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʅ.ʄ. ʈʘʩʫʣʦʚ ï ʟʘʚʝʜʫʶʱʝʡ ʣʘʙʦʨʘʪʦʨʠʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ 

ʟʝʤʝʣʴʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʠ ʛʝʦʜʝʟʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ, ʘʩʧʠʨʘʥʪ ɸʅ ʈʊ 

ʉ.ʄ. ʉʘʠʜʦʚ ï ʩʪʫʜʝʥʪ 5-ʛʦ ʢʫʨʩʘ ʢʘʬʝʜʨʳ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʠ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 
 

ʕʂʆʃʆɻʀʏɽʉʂɸʗ ʆɹʉʊɸʅʆɺʂɸ ʀ ɽɽ ɺʃʀʗʅʀɽ ʅɸ ɿɼʆʈʆɺʔɽ 

ʈɸɹʆʊʅʀʂʆɺ ʀ ʀʍ ɹɽɿʆʇɸʉʅʆʉʊʔ ɺ ʋʉʃʆɺʀʗʍ ʀɿʄɽʅɽʅʀʗ ʂʃʀʄɸʊɸ 

 

ʌ.ɼʞ. ɼʘʤʦʥʦʚ, ʐ.ɿ. ʊʘʣʙʦʚʘ 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʵʥʝʨʛʝʪʠʢʠ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

 

ʉʦʟʜʘʥʠʝ ʟʜʦʨʦʚʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʟʜʦʨʦʚʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʢʘʞʜʦʛʦ ʨʘʙʦʪʘʶʱʝʛʦ. 

ɺʩʝ ʵʪʦ ʟʘʢʨʝʧʣʝʥʦ ʚ ʟʘʢʦʥʘʭ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ-ʦʙ ʦʭʨʘʥʝ ʪʨʫʜʘ, ʦʙ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʝ, ʦ ʢʦʜʝʢʩʝ ʟʝʤʣʠ ʠ ʚʦʜʳ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ 

ʥʦʨʤʘʪʠʚʥʳʭ ʠ ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʘʭ, ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʩ ʧʨʦʬʩʦʶʟʦʤ ʠ ʦʪʨʘʩʣʝʚʳʤʠ 

ʤʠʥʠʩʪʝʨʩʪʚʘʤʠ. ʕʢʦʣʦʛʠʷ ʚ ʧʝʨʝʚʦʜʝ ʩ ʛʨʝʯʝʩʢʦʛʦ ʩʣʦʚʦ QIKOS - ʜʦʤ- ʦʢʨʫʞʘʶʱʘʷ 

ʩʨʝʜʘ ʠ ʤʝʩʪʦ ʞʠʪʝʣʴʩʪʚʘ, LOGOS-ʦʙʫʯʝʥʠʝ, ʠʤʝʝʪʩʷ ʚʚʠʜʫ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʣʶʜʝʡ, 

ʛʨʫʧʧʳ ʦʨʛʘʥʠʟʤʦʚ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. 

ʊʘʜʞʠʢʠʩʪʘʥ- ʥʝʙʦʣʴʰʘʷ ʩʪʨʘʥʘ, ʠ ʧʦʵʪʦʤʫ ʝʝ ʜʦʣʷ ʚ ʛʣʦʙʘʣʴʥʳʭ ʚʳʙʨʦʩʘʭ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ (ʇɻ) ʚʝʩʴʤʘ ʥʝʚʝʣʠʢʘ. ʇʦʢʘʟʘʪʝʣʴ ʚʳʙʨʦʩʦʚ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ (CO2) ʥʘ 

ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʫ ʊʘʜʞʠʢʠʩʪʘʥʘ ʩʘʤʳʡ ʥʠʟʢʠʡ ʠʟ ʮʝʥʪʨʘʣʴʥʦ ʘʟʠʘʪʩʢʠʭ ʩʪʨʘʥ: ʥʘ ʝʛʦ 

ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ ʣʠʰʴ 2-3% ʚʩʝʭ ʘʪʤʦʩʬʝʨʥʳʭ ʚʳʙʨʦʩʦʚ CO2 ʚ ʨʝʛʠʦʥʝ. ɿʘ ʧʦʩʣʝʜʥʠʝ 15 

ʣʝʪ ʩʪʨʫʢʪʫʨʘ ʚʳʙʨʦʩʦʚ ʇɻ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʦʩʴ. ʅʘʠʚʳʩʰʠʡ ʫʨʦʚʝʥʴ ʚʳʙʨʦʩʦʚ CO2 

ʠ ʚʩʝʭ ʇɻ ʚ ʮʝʣʦʤ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ 1990 ʛʦʜʫ, ʦʜʥʘʢʦ ʥʘʯʠʥʘʷ ʩ 2000 ʛʦʜʘ ʚʳʙʨʦʩʳ 

ʇɻ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʚʥʦʚʴ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʨʦʩʪʫ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʚʠʜʥʦ ʚ 

ʭʣʦʧʢʦ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ. 

ʅʘʰʘ ʩʪʨʘʥʘ, ʢʘʢ ʦʜʥʘ ʠʟ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʵʢʩʧʦʨʪʝʨʦʚ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ, 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʠʪʠʠ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦ 

ʧʝʨʝʨʘʙʦʪʢʝ ʭʣʦʧʢʘ, ʧʨʠʚʣʝʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʵʪʫ ʦʪʨʘʩʣʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʚʝʜʝʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʫʶ 

ʧʦʣʠʪʠʢʫ ʧʦ ʨʘʟʚʠʪʠʶ ʪʝʢʩʪʠʣʴʥʦʡ ʦʪʨʘʩʣʠ, ʚ ʨʘʤʢʘʭ ʢʦʤʧʣʝʢʩʥʦʡ ʟʘʜʘʯʠ 

ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚʩʝʡ ʭʣʦʧʢʦʚʦʡ ʦʪʨʘʩʣʠ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʩʪʨʦʝʥʳ ʜʝʩʷʪʢʠ ʟʘʚʦʜʦʚ ʧʦ ʧʝʨʚʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʭʣʦʧʢʘ-

ʩʳʨʮʘ, ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʩʪʠʛʣʦ ʙʦʣʝʝ 60, ʵʪʦ ʷʚʣʷʝʪʩʷ ʚʝʣʝʥʠʝʤ 

ʚʨʝʤʝʥʠ, ʪ.ʝ. ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʤʘʣʦʤʦʱʥʳʭ ʭʣʦʧʢʦʟʘʚʦʜʦʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʝʙʷ 

ʦʧʨʘʚʜʳʚʘʝʪ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʱʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʭʣʦʧʢʦʟʘʚʦʜʦʚ ʧʦʟʚʦʣʷʶʪ 

ʧʝʨʝʨʘʙʦʪʘʪʴ ʟʘ ʛʦʜ ʜʦ 1,5 ʤʠʣʣʠʦʥʘ ʪʦʥʥ ʭʣʦʧʢʘ-ʩʳʨʮʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʦʙʣʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʦʨʫʞʝʥʠʷ ʭʣʦʧʢʦʦʯʠʩʪʠʪʝʣʴʥʳʭ 

ʟʘʚʦʜʦʚ ʚʩʝ ʚʨʝʤʷ ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʨʘʙʦʪʥʠʢʦʚ ʦʪʨʘʩʣʠ, ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʦʙʣʝʤ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʯʠʩʪʦʪʳ 

ʚʦʟʜʫʭʘ, ʦʭʨʘʥʳ ʠ ʫʣʫʯʰʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʪʝʭʥʠʢʫ ʠ ʪʝʭʥʦʣʦʛʠʶ ʥʘ ʭʣʦʧʢʦʟʘʚʦʜʘʭ 

ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʭʣʦʧʢʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʫʨʦʚʥʷ 
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ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʦʢʨʘʱʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʠ ʪʨʫʜʦʚʳʭ ʟʘʪʨʘʪ, ʘ ʪʘʢʞʝ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʨʝʰʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʝʨʚʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʳʜʝʣʝʥʠʝʤ ʧʳʣʠ, ʟʘʛʨʷʟʥʷʶʱʝʡ ʚʦʟʜʫʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʠ 

ʘʪʤʦʩʬʝʨʫ, ʯʪʦ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʧʨʝʜʧʦʩʳʣʢʦʡ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʧʘʪʦʣʦʛʠʠ ʠ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʆʩʝʜʘʷ ʧʳʣʴ ʟʘʛʨʷʟʥʷʝʪ ʪʝʨʨʠʪʦʨʠʶ ʟʘʚʦʜʘ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʦʤʝʱʝʥʠʷ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʘʙʦʪʝ ʤʘʰʠʥ ʠ 

ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʦʯʠʩʪʢʝ ʘʪʤʦʩʬʝʨʥʳʭ 

ʚʳʙʨʦʩʦʚ ʚʦʟʤʦʞʥʦ ʥʝʞʝʣʘʪʝʣʴʥʦʝ ʦʩʘʞʜʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʳʣʠ ʥʘ 

ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʭʣʦʧʢʦʟʘʚʦʜʫ ʠʣʠ ʟʘʛʦʪʧʫʥʢʪʫ ʪʝʨʨʠʪʦʨʠʠ. 

ɺʳʩʦʢʘʷ ʟʘʧʳʣʝʥʥʦʩʪʴ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ (55 ʤ/ʩ 

ʥʘ ʦʜʥʦ ʙʘʪʘʨʝʡʥʦʤ ʟʘʚʦʜʝ) ʦʩʣʦʞʥʷʶʪ ʟʘʜʘʯʫ ʝʛʦ ʦʯʠʩʪʢʠ ʧʝʨʝʜ ʚʳʙʨʦʩʦʤ. ʇʦ 

ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ ʉʅ 245-71 ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ (ʇɼʂ) ʧʳʣʠ ʚ 

ʚʦʟʜʫʭʝ ʨʘʙʦʯʝʡ ʟʦʥʳ ʨʘʚʥʘ 2-4 ʤʛ/ʤ
3
 (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʜʚʫʦʢʠʩʠ ʢʨʝʤʥʠʷ). 

ɿʘʧʳʣʝʥʥʦʩʪʴ ʞʝ ʘʪʤʦʩʬʝʨʥʳʭ ʚʳʙʨʦʩʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʚʳʰʝ ʪʦʡ, ʢʦʪʦʨʘʷ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʝʜʧʠʩʘʥʥʳʤʠ ʥʦʨʤʘʤʠ ʜʣʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ ʚ ʧʨʠʟʝʤʥʦʡ ʟʦʥʝ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʇʨʘʢʪʠʯʝʩʢʠ ʇɼʂ ʧʳʣʠ ʚ ʘʪʤʦʩʬʝʨʥʳʭ ʚʳʙʨʦʩʘʭ ʥʝ ʜʦʣʞʥʘ 

ʧʨʝʚʳʰʘʪʴ 80 ʤʛ/ʤ
3
. 

ʌʨʘʢʮʠʦʥʥʳʡ ʩʦʩʪʘʚ ʧʳʣʠ ʭʣʦʧʢʦʟʘʚʦʜʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʝʜʝʣʘʭ. 

ʏʘʩʪʠʮʳ ʨʘʟʤʝʨʦʤ ʜʦ 5 ʤʢʤ ʩʦʩʪʘʚʣʷʶʪ 17,8-36,4%; ʦʪ 5 ʜʦ 10 ʤʢʤ - 26,2-43,2%; ʦʪ 10 ʜʦ 

50 ʤʢʤ - 21,3-33,4% ʠ ʩʚʳʰʝ 50 ʤʢʤ-5,0-23,9%. 

ʉʠʩʪʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʘʩʪʴ ʦʙʱʝʡ ʩʠʩʪʝʤʳ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʢʦʪʦʨʘʷ ʦʩʫʱʝʩʪʚʣʷʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ, 

ʩʦʟʜʘʥʠʶ, ʚʥʝʜʨʝʥʠʶ, ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʦʮʝʜʫʨ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʧʨʝʜʧʨʠʷʪʠʷ 

ʅʘʨʫʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʚʣʝʯʝʪ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ, ʫʛʦʣʦʚʥʫʶ ʠ 

ʤʘʪʝʨʠʘʣʴʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʪʜʝʣʝʥʠʡ, ʮʝʭʦʚ ʠ 

ʨʘʙʦʪʥʠʢʦʚ ʜʝʭʢʘʥʩʢʠʭ ʭʦʟʷʡʩʪʚ. 

ʆʩʥʦʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʭʣʦʧʢʦʦʯʠʩʪʠʪʝʣʴʥʳʭ ʟʘʚʦʜʦʚ ʠ 

ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʝʝ: 

- ʭʣʦʧʢʦʚʘʷ ʧʳʣʴ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʦʨʛʘʥʠʯʝʩʢʦʡ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʬʨʘʢʮʠʡ; 

- ʧʨʦʜʫʢʪʳ ʩʛʦʨʘʥʠʷ ʞʠʜʢʦʛʦ ʠ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʪʦʧʣʠʚʘ; 

- ʚʳʙʨʦʩʳ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ; 

- ʚʳʙʨʦʩʳ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʦʪ ʧʝʨʝʜʚʠʞʥʳʭ ʩʨʝʜʩʪʚ ʧʦ ʠʥʛʨʝʜʠʝʥʪʘʤ; 

- ʚʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ; 

- ʦʪʭʦʜʳ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʧʪʠʮ; 

 

ʊʘʙʣʠʮʘ 1 ʇʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʚʦʟʜʫʭʝ ʨʘʙʦʯʝʡ 

ʟʦʥʳ ʠ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪ, ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ 

ʭʣʦʧʢʦʦʯʠʩʪʠʪʝʣʴʥʳʭ ʟʘʚʦʜʦʚ, ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ʠ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ 

ʟʘʛʨʷʟʥʝʥʠʷ ʛʦʨʦʜʦʚ ʠ ʧʦʩʝʣʢʦʚ ʠ ʠʭ ʇɼʂ 
 ̄

ʧ/ʧ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʚʝʱʝʩʪʚʘ 

ʄʦʣʝʢʫʣʷʨʥʳʡ 

ʚʝʩ 

ʈʘʩʪʚʦʨʠʤʦʩʪʴ, 

ʛ/ʣ 

ʇɼʂ, 

ʤʛ/ʤ 

3 

ʌʘʢʪʠʯʝ-

ʩʢʠ ʥʘ 

ʟʘʚʦʜʝ, 

ʤʛ/ʤ
3
 

ʇʨʝʚʳʰʝ-

ʥʠʝ 

ʚʳʙʨʦʩʦʚ 

ʇɼʂ, ʤʛ/ʤ
3
 

1 ʇʳʣʴ ʭʣʦʧʢʦʚʘʷ 28,09 ʥʝ ʨʘʟʣʘʛʘʝʪʩʷ 4 10 6 

2 ɼʚʫʦʢʠʩʴ ʩʝʨʳ 40,1 ʨʘʟʣʘʛʘʝʪʩʷ 6 8 2 

3 ʇʳʣʴ ʤʝʪʘʣʣʠʯʝʩʢʘʷ 159,7 ʥʝ ʨʘʟʣʘʛʘʝʪʩʷ 10 12 2 

4 ʕʤʫʣʴʩʦʣ 165,3 ʥʝ ʨʘʟʣʘʛʘʝʪʩʷ 4 6 2 

5 ʉʘʞʘ, ʉ 12,01 ʥʝ ʨʘʟʣʘʛʘʝʪʩʷ 3,5 8 4,5 
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6 ʆʢʩʠʜ ʫʛʣʝʨʦʜʘ, ʉʆ 28,01 0, 041 20 22 2 

7 ʆʢʠʩʴ ʘʟʦʪʘ, NO2 46,01 0,184 20 24 4 

8 ʇʘʨʳ ʙʝʥʟʠʥʘ 104,6 ʥʝ ʨʘʟʣʘʛʘʝʪʩʷ 100 120 20 

9 ʌʦʩʬʦʨʘ ʪʨʝʦʢʠʩʴ 

ʈ205 

109,94 ʨʝʛʝʥʝʨʠʨʫʝʪʩʷ 0,05 6 1 

10 ʂʘʨʙʘʤʠʜ 109,9 ʨʘʟʣʘʛʘʝʪʩʷ 10 12 2 

11 ʂʘʣʠʡ ʩʫʣʴʬʘʪ 104,4 ʨʘʟʣʘʛʘʝʪʩʷ 10 14 4 

12 ʂʘʣʠʡ ʥʠʪʨʘʪ 104,6 ʨʘʟʣʘʛʘʝʪʩʷ 5 9 4 

13 ʂʘʣʠʡ ʭʣʦʨʠʜ 104,6 ʨʘʟʣʘʛʘʝʪʩʷ 5 9 4 

14 ɸʤʠʥʦʬʦʩ 104,6 ʨʘʟʣʘʛʘʝʪʩʷ 4 6 2 

15 ɿʘʛʨʷʟʥʷʶʱʠʝ 

ʚʝʱʝʩʪʚʘ 

200 ʨʘʟʣʘʛʘʝʪʩʷ 12 17 5 

16 ʊʚʝʨʜʳʝ ʚʝʱʝʩʪʚʘ 68,7 ʥʝ ʨʘʟʣʘʛʘʝʪʩʷ 0,19 0.25 0,06 

17 ʋʛʣʝʚʦʜʦʨʦʜʳ 2ɼ ʨʘʟʣʘʛʘʝʪʩʷ 0,006 0,008 0,002 

18 ʇʨʦʯʠʝ 1,1 ʨʘʟʣʘʛʘʝʪʩʷ 0,003 0,004 0,001 

 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʚʦʟʜʫʭʝ ʨʘʙʦʯʝʡ 

ʟʦʥʳ ʠ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪ, ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʭʣʦʧʢʦʦʯʠʩʪʠʪʝʣʴʥʳʭ 

ʟʘʚʦʜʦʚ, ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ʠ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʚʥʫʪʨʠ ʛʦʨʦʜʦʚ ʠ 

ʧʦʩʝʣʢʦʚ. 

ɸʥʘʣʠʟ ʪʘʙʣʠʮʳ 1 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʝʨʝʚʝʰʝʥʥʳʝ ʥʝʢʦʪʦʨʳʭ ʚʝʱʝʩʪʚ ʧʝʨʝʚʝʰʘʝʪ 

ʇɼʂ (ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ) ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ 2,5 ʨʘʟʘ, ʧʦ ʤʥʦʛʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʚ 2 ʨʘʟʘ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʥʦʛʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʟʝʤʣʶ ʠ ʚʦʜʫ. 

ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʫʩʫʛʫʙʷʪ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʠ 

ʧʦʚʳʩʷʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʫʩʪʦʡʯʠʚʦʛʦ 

ʧʝʨʝʨʘʙʦʪʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ. 
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ENVIRONMENTAL SITUATION AND ITS IMPACT ON THE HEALTH OF WORKERS AND THEIR 

SAFETY IN THE FACE OF CLIMATE CHANGE  

The article presents the basic or indirect harmful substances affecting the environment and the health of 

workers and their safety in the face of climate change in Central Asia. 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: ʌ.ɼʞ. ɼʘʤʦʥʦʚ - ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ çʕʢʦʥʦʤʠʢʘ ʚʦʜʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘè ɻʋ çʊʘʜʞʠʢʅʀʀɻʠʄè ʄʠʥʠʩʪʝʨʩʪʚʦ ʵʥʝʨʛʝʪʠʢʠ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʊ 

ʐ.ɿ. ʊʘʣʙʦʚʘ ï ʚʝʜʫʱʠʡ ʠʥʞʝʥʝʨ ʦʪʜʝʣʘ çʕʢʦʥʦʤʠʢʘ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘè ɻʋ çʊʘʜʞʠʢʅʀʀɻʠʄè 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʵʥʝʨʛʝʪʠʢʠ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʊ 

 

 



150 

 

ʐʀʈʆʂʆʄɸʉʐʊɸɹʅʆɽ ʇʈʀʄɽʅɽʅʀɽ ʀʅʊɽɻʈʀʈʆɺɸʅʅʆɻʆ 

ʋʇʈɸɺʃɽʅʀʗ ɺʆɼʅʓʄʀ ʈɽʉʋʈʉɸʄʀ ɺ ʈɽɻʀʆʅɽ 

 

ɿ.ʄ. ɻʘʬʘʨʦʚʘ 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʇʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ ʚ ʨʝʛʠʦʥʝ ʥʘ ʙʣʠʞʘʡʰʫʶ ʧʝʨʩʧʝʢʪʠʚʫ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ 

ʚʥʝʜʨʝʥʠʷ ʩʪʨʘʪʝʛʠʡ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ (ʚ ʜʘʣʴʥʝʡʰʝʤ ʀʋɺʈ), ʢʦʪʦʨʳʝ ʦʧʪʠʤʠʟʠʨʫʶʪ ʨʝʞʠʤʳ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʚ ʠʥʪʝʨʝʩʘʭ ʠʨʨʠʛʘʮʠʠ ʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ.  

ʉʪʨʘʥʳ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʚʥʝʜʨʠʣʠʩʴ ʚ ʧʨʦʥʠʢʥʦʚʝʥʠʝ 

ʀʋɺʈ. ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚʦʜʥʦʛʦ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʷʚʣʷʝʪʩʷ ʀʋɺʈ, ʢʦʪʦʨʦʝ ʚʥʝʜʨʷʝʪʩʷ ʩ 2002 ʛʦʜʘ ʚ 

ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʝ. ɺ ʧʨʦʝʢʪʝ çʀʋɺʈ ʌʝʨʛʘʥʘè ʥʘʨʷʜʫ ʩ ʅʀʎ ʄʂɺʂ, IWMI , SDC 

ʫʯʘʩʪʚʦʚʘʣʠ ʤʠʥʠʩʪʝʨʩʪʚʘ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʂʳʨʛʳʟʩʪʘʥʘ, ʋʟʙʝʢʠʩʪʘʥʘ ʠ 

ʩʝʤʴ ʦʙʣʘʩʪʝʡ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʫʪʴ ʨʝʰʝʥʠʷ ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʨʝʛʠʦʥʝ ʵʪʦ 

ʧʦʵʪʘʧʥʳʡ ʧʝʨʝʭʦʜ ʥʘ ʀʋɺʈ, ʢʦʪʦʨʘʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʠʩʪʝʤʫ ʧʨʠʥʮʠʧʦʚ ʠʤʝʶʱʠʭ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʘʜ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʦïɻ ʥʝʨʛʝʪʠʯʝʩʢʠʤʠ 

ʨʝʩʫʨʩʘʤʠ: 

- ʧʝʨʝʭʦʜ ʥʘ ʙʘʩʩʝʡʥʦʚʳʡ ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ - ʵʪʦ ʦʙʝʩʧʝʯʠʪ ʩʪʘʙʠʣʴʥʦʝ ʠ 

ʨʘʚʥʦʧʨʘʚʥʦʝ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʝ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

- ʥʘʣʘʞʝʥʥʦʡ ʠ ʦʪʨʝʛʫʣʠʨʦʚʘʥʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʜʝʡʩʪʚʠʡ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ï ʵʪʦ ʦʙʝʩʧʝʯʠʪ ʤʠʥʠʤʘʣʴʥʳʝ ʧʦʪʝʨʠ ʚʦʜʳ ʚ ʧʨʝʜʝʣʘʭ ʙʘʩʩʝʡʥʘ; 

- ʫʩʪʘʥʦʚʣʝʥʠʝ ʨʝʘʣʴʥʳʭ ʬʘʢʪʠʯʝʩʢʠʭ ʪʘʨʠʬʦʚ - ʵʪʦ ʦʙʝʩʧʝʯʠʪ ʵʬʬʝʢʪʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ; 

- ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʚʦʜʦʩʙʝʨʝʞʝʥʠʝ ï ʦʙʝʩʧʝʯʠʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚʦʜʳ; 

- ʫʯʝʪ ʥʘ ʚʩʝʭ ʩʠʩʪʝʤʘʭ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ï ʵʪʦ ʦʙʝʩʧʝʯʠʪ ʢʦʥʪʨʦʣʴ ʠ 

ʧʨʘʚʠʣʴʥʳʡ ʫʯʝʪ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʨʠ ʫʣʫʯʰʝʥʠʠ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ʚʦʟʤʦʞʥʦ ʝʞʝʛʦʜʥʦ ʠʤʝʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 5,1 ʢʤ
3
 ʚʦʜʳ. ɽʩʣʠ ʵʪʫ ʚʦʜʫ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʣʦʧʢʘ, ʪʦ ʧʨʠʙʳʣʴ ʩʦʩʪʘʚʠʪ ʧʨʠʤʝʨʥʦ 100 

ʤʣʥ.ʜʦʣʣ. ʉʐɸ ʚ ʛʦʜ [3].  

ʀʋɺʈ ʧʨʠʤʝʥʷʝʪʩʷ ʠ ʦʧʨʘʚʜʘʣ ʩʝʙʷ ʚ ʀʩʧʘʥʠʠ, ʀʪʘʣʠʠ ʠ ʚʦ ʌʨʘʥʮʠʠ. ʂʦʥʮʝʧʮʠʷ 

ʀʋɺʈ ʧʦ ʤʥʝʥʠʶ ɼʫʭʦʚʥʦʚʘ ɺ.ɸ. ʧʦʟʚʦʣʷʝʪ ʟʘ ʩʯʝʪ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʫʯʘʩʪʠʷ, ʠʥʪʝʛʨʘʮʠʠ 

ʥʘʫʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʦʚʤʝʱʝʥʠʷ ʠʥʪʝʨʝʩʦʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ (ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ 

ʠʥʪʝʛʨʘʮʠʷ), ʫʚʷʟʢʠ ʫʨʦʚʥʝʡ ʚʦʜʥʦʡ ʠʝʨʘʨʭʠʠ ʠ ʣʠʢʚʠʜʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʦʪʝʨʴ ʥʘ 

ʠʭ ʩʪʳʢʘʭ (ʚʝʨʪʠʢʘʣʴʥʘʷ ʠʥʪʝʛʨʘʮʠʷ), ʘ ʪʘʢʞʝ ʧʨʠʚʣʝʯʝʥʠʷ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʳ ʨʝʟʢʦ 

ʩʦʢʨʘʪʠʪʴ ʜʝʬʠʮʠʪ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ [1]. 

ʇʨʠʤʝʥʝʥʠʝ ʀʋɺʈ ʚ ʧʠʣʦʪʥʦʤ ʧʨʦʝʢʪʝ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʪʨʝʭ 

ʩʪʨʘʥ ʂʳʨʛʳʟʩʪʘʥʘ, ʊʘʜʞʠʢʠʩʪʘʥʘ ʠ ʋʟʙʝʢʠʩʪʘʥʘ ʥʘ ʧʣʦʱʘʜʠ 130 ʪʳʩ.ʛʘ ʦʨʦʰʘʝʤʳʭ 

ʟʝʤʝʣʴ ʧʦʟʚʦʣʠʣʦ ʟʘ ʧʝʨʠʦʜ 2004-2009 ʛʦʜʦʚ ʩʵʢʦʥʦʤʠʪʴ 250 ʤʣʥ.ʤ
3
 ʚʦʜʳ ʚ ʛʦʜ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʵʪʠʭ ʟʝʤʣʷʭ ʩʪʘʣʦ 

ʫʚʝʣʠʯʝʥʠʝ ʥʘ 64-122% [1] ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ï ʟʝʨʥʘ, ʬʨʫʢʪʦʚ, ʦʚʦʱʝʡ, ʤʷʩʘ 

ʠ ʤʦʣʦʢʘ. 

ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʪʦʜʦʚ ʚʦʜʦʩʙʝʨʝʞʝʥʠʷ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ 

çWUFMASè ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʝ ʚʩʝ ʤʝʪʦʜʳ ʚʦʜʦʩʙʝʨʝʞʝʥʠʷ ʨʝʢʦʤʝʥʜʫʝʤʳʝ 

ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʥʘʫʢʦʡ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʘʢʪʠʢʝ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ 

ʚ ʎɸʈ. ʅʦʚʳʝ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʦʨʦʰʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʨʝʜʢʦ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ. ɺ ʨʝʛʠʦʥʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʭʦʟʷʡʩʪʚʘʭ 
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ʵʬʬʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʠʚʘ, ʣʠʰʴ ʧʦ ʧʨʠʯʠʥʝ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʝʣʴʭʦʟʢʫʣʴʪʫʨ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʚ ʚʦʜʦʩʙʝʨʝʞʝʥʠʠ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʩʪʠʤʫʣʦʚ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ. 

ʅʝʦʙʭʦʜʠʤʦ ʚ ʨʝʛʠʦʥʝ ʧʨʠʤʝʥʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʩʪʠʤʫʣʳ ʜʣʷ 

ʚʦʜʦʩʙʝʨʝʞʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʜʦʩʙʝʨʝʞʝʥʠʝ ʚ ʨʝʛʠʦʥʝ ʷʚʣʷʝʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ çʚʳʥʫʞʜʝʥʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤè, ʪʨʝʙʫʝʪʩʷ ʪʘʢʠʝ ʩʪʠʤʫʣʳ, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʙʳ ʜʦʙʨʦʚʦʣʴʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʜʘʞʝ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʜʝʬʠʮʠʪʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʪ.ʝ. ʥʝʦʙʭʦʜʠʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʤʝʨʳ ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʡ, ʩʪʠʤʫʣʦʚ ʠ 

ʧʨʘʚʠʣ.  

ʈʝʘʙʠʣʠʪʘʮʠʷ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʨʝʙʫʝʪ ʧʦʯʪʠ ʚ 2 

ʨʘʟʘ ʤʝʥʴʰʝ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ, ʯʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʭʦʪʷ ʵʬʬʝʢʪ ʦʪ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʨʨʠʛʘʮʠʦʥʥʦ-ʜʨʝʥʘʞʥʦʡ ʩʝʪʠ ʥʝ ʤʝʥʝʝ, ʯʝʤ ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ ʟʝʤʝʣʴ. ʇʦ 

ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʪ ʫʣʫʯʰʝʥʠʷ ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʡʥʦʩʪʴ 

ʟʝʨʥʦʚʳʭ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴʩʷ ʥʘ 25-30%, ʘ ʦʚʦʱʝʡ ʥʘ 50-70%. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʧʨʠʛʦʜʥʳʭ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʩʦʩʪʘʚʣʷʝʪ 59 ʤʣʥ.ʛʘ, ʠʟ ʢʦʪʦʨʳʭ ʧʦʜ ʦʨʦʰʘʝʤʦʝ ʟʝʤʣʝʜʝʣʠʝ ʟʘʥʷʪʦ ʧʨʠʤʝʨʥʦ 

10,08 ʤʣʥ.ʛʘ. ɿʝʤʣʠ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 37,6 ʤʣʥ.ʛʘ ʧʦʜʚʝʨʞʝʥʳ ʟʘʩʦʣʝʥʠʶ ʠ ʧʦʜʪʦʧʣʝʥʠʶ 

ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ. ɼʝʛʨʘʜʘʮʠʷ ʟʝʤʝʣʴ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʤʝʩʪʥʦʛʦ ʚʣʠʷʥʠʷ 

ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ.  

ʇʦʪʝʥʮʠʘʣʴʥʦ ʧʨʠʛʦʜʥʳʝ ʟʝʤʣʠ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʩʣʦʞʥʳʭ ʠ 

ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚ. ʕʪʘ 

ʩʠʪʫʘʮʠʷ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʝʬʠʮʠʪʦʤ ʚʦʜʳ, ʩʦʟʜʘʝʪ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ 

ʧʨʦʪʠʚʦʨʝʯʠʡ ʥʝ ʪʦʣʴʢʦ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʨʝʛʠʦʥʘ, ʥʦ ʠ ʚʥʫʪʨʠ ʛʦʩʫʜʘʨʩʪʚ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʨʘʡʦʥʘʭ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ (ʪʘʙʣ. 1) 

 

ʊʘʙʣʠʮʘ 1. ɺʦʜʥʦ-ʟʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʥʘ 2014ʛʦʜ 

ʉʪʨʘʥʳ ʆʙʲʸʤ ʩʪʦʢʘ 

ʬʦʨʤʠ-

ʨʫʝʤʳʡ ʚ 

ʩʪʨʘʥʘʭ 

ʢʤ
3
/ʛʦʜ 

ʉʨʝʜʥʠʡ 

ʚʦʜʦ-

ʟʘʙʦʨ 

ʢʤ
3
/ʛʦʜ 

ʆʨʦʰʘʝ-

ʤʳʝ 

ʟʝʤʣʠ 

ʪʳʩ.ʛʘ 

ʅʘʩʝʣʝ-

ʥʠʝ 

ʤʣʥ. 

ʯʝʣ 

ʇʨʠʚʝ-ʜʝʥʥʘʷ 

ʧʣʦʱʘʜʴ 

ʦʨʦʰʘʝʤʳʭ 

ʟʝʤʝʣʴ ʛʘ/ʯʝʣ 

ʉʨʝʜʥʝʫʜʝʣʴ

-ʥʘʷ 

ʚʦʜʦʦʙʝʩ-

ʧʝʯʝʥʥʦʩʪʴ 

ʢʤ
3
/ʛ/ʯ 

ʂʘʟʘʭʩʪʘʥ 4,5 15,29 1422 16,84 0,084 3,2 

ʂʳʨʛʳʟʩʪʘʥ 29,3 5,3 836 5,54 0,15 10,3 

ʊʘʜʞʠʢʠʩʪʘʥ 64,0 14,29 750 7,6 0,09 8,4 
ʊʫʨʢʤʝʥʠʩʪʘʥ 2,78 27,07 1752 6,7 0,23 0,41 

ʋʟʙʝʢʠʩʪʘʥ 8,84 71,69 4259 29,8 0,14 0,29 

ɸʬʛʘʥʠʩʪʘʥ 6,18 - 250 35,0 0,007 0,17 

ɺʩʝʛʦ 115,6 133,64 9269 101,48 0,091 1.9 
ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ [5] 

 

ʀʟ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʨʠʛʦʜʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʟʝʤʝʣʴ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 77% 

ʧʦʜʚʝʨʞʝʥʳ ʜʝʛʨʘʜʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, 9,1% ʟʘʩʦʣʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʨʦʰʝʥʠʷ, 

3,6% - ʟʘʩʦʣʝʥʠʝ ʧʦʯʚ ʚʳʟʚʘʥʥʦʝ ʚʳʩʳʭʘʥʠʝʤ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ, 5,9% - ʚʦʜʥʦʡ ʵʨʦʟʠʠ, 

1,5% - ʜʝʬʠʣʷʮʠʠ, 2,4%- ʪʝʭʥʦʛʝʥʥʦʤʫ ʦʧʫʩʪʳʥʠʚʘʥʠʶ. 

ɺ ʂʘʟʘʭʩʪʘʥʝ ʧʣʦʱʘʜʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ 222,6 ʤʣʥ.ʛʘ, ʠʟ ʥʠʭ187,9 

ʤʣʥ.ʛʘ (82,2%) - ʧʘʩʪʙʠʱʘ, 22,3 ʤʣʥ.ʛʘ - ʧʘʰʥʠ, 7,1 ʤʣʥ.ʛʘ- ʟʘʣʝʞʠ. ɿʝʤʣʠ ʚ ʦʙʨʘʙʦʪʢʝ - 

47,0 ʤʣʥ.ʛʘ. ʇʨʠʛʦʜʥʳʝ ʟʝʤʣʠ ʜʣʷ ʦʨʦʰʝʥʠʷ 23,3 ʤʣʥ. ʛʘ, ʟʘʩʦʣʝʥʥʳʝ ʠ ʩʦʣʦʥʮʝʚʘʪʳʝ 

ʧʦʯʚʳ- 94,4 ʤʣʥ. ʛʘ, ʵʨʦʟʠʝʡ ʦʭʚʘʯʝʥʦ 30,5 ʤʣʥ. ʛʘ, ʧʣʦʱʘʜʴ ʦʨʦʰʝʥʠʷ - 1,422 ʤʣʥ. ʛʘ. 



152 

 

ɺ ʂʳʨʛʳʟʩʪʘʥʝ ʧʣʦʱʘʜʴ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 5,6 ʤʣʥ.ʛʘ, ʠʟ 

ʥʠʭ 9188 ʪʳʩ.ʛʘ ʧʘʩʪʙʠʱʘ, 10,8 ʤʣʥ.ʛʘ ï ʧʣʦʱʘʜʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʠʟ 

ʢʦʪʦʨʳʭ 88% ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʜʝʛʨʘʜʠʨʦʚʘʥʳ - ʧʦʜʚʝʨʞʝʥʳ ʟʘʩʦʣʝʥʠʶ 1180,8 ʪʳʩ.ʛʘ ʠ 

118,6 ʪʳʩ.ʛʘ ʧʦʜʪʦʧʣʝʥʳ. 

ɺ ʊʘʜʞʠʢʠʩʪʘʥʝ ʧʣʦʱʘʜʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʩʦʩʪʘʚʣʷʝʪ 750 ʪʳʩ.ʛʘ, ʠʟ 

ʥʠʭ ʦʨʦʰʘʝʤʳʝ 502,8 ʪʳʩ.ʛʘ. ʇʣʦʱʘʜʴ ʟʘʩʦʣʝʥʥʳʭ ʠ ʩʦʣʦʥʮʝʚʘʪʳʭ ʧʦʯʚ ʚʳʰʝʜʰʠʭ ʠʟ 

ʦʙʦʨʦʪʘ 21 ʪʳʩ.ʛʘ, ʧʣʦʱʘʜʴ ʧʦʜʚʝʨʞʝʥʥʘʷ ʢ ʦʧʫʩʪʳʥʠʚʘʥʠʶ ʩʦʩʪʘʚʣʷʝʪ 4,33 ʤʣʥ.ʛʘ, 

ʚʦʜʥʦʡ ʵʨʦʟʠʝʡ ʧʦʜʚʝʨʞʝʥʦ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ 59% ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ. 

ɺ ʊʫʨʢʤʝʥʠʩʪʘʥʝ 60% ʦʨʦʰʘʝʤʳʭ ʫʛʦʜʠʡ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʩʪʝʧʝʥʴ ʟʘʩʦʣʝʥʥʦʩʪʠ. 

ʉʚʳʰʝ 50% ʟʝʤʝʣʴ ʧʦʜʚʝʨʞʝʥʳ ʵʨʦʟʠʠ ʠ ʜʝʬʣʷʮʠʠ, ʙʦʣʝʝ 23,1% ʪʝʨʨʠʪʦʨʠʠ ʧʦʜʚʝʨʞʝʥʳ 

ʛʨʫʥʪʦʚʳʤ ʚʦʜʘʤ (ʛʣʫʙʠʥʘ 1,0-2,5). 

ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʟʘʩʦʣʝʥʥʳʝ ʟʝʤʣʠ ʩʦʩʪʘʚʣʷʶʪ 51% ʧʣʦʱʘʜʠ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, ʦʪ 

20-40% ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʧʦʜʚʝʨʞʝʥʳ ʜʝʬʣʷʮʠʠ, 2,8 ʤʣʥ.ʛʘ ʧʘʩʪʙʠʱ ʥʫʞʜʘʶʪʩʷ ʚ 

ʦʙʚʦʜʥʝʥʠʠ ʠ ʙʦʣʝʝ 160 ʪʳʩ.ʛʘ ʟʝʤʝʣʴ ʧʦʜʚʝʨʞʝʥʳ ʪʝʭʥʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. 

ɺ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ ʤʦʥʦʢʫʣʴʪʫʨʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʝʛʘʪʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ ʫʭʫʜʰʝʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʤʦʥʦʢʫʣʴʪʫʨʳ 

ʭʣʦʧʯʘʪʥʠʢʘ ʚ ʪʝʯʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʦʨʦʰʘʝʤʦʤ ʟʝʤʣʝʜʝʣʠʠ ʧʨʦʠʩʭʦʜʠʪ 

ʜʝʛʨʘʜʘʮʠʷ ʧʦʯʚ, ʩʦʢʨʘʱʘʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʳ. 

ʇʨʦʮʝʩʩ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ ʚʝʜʝʪ ʢ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ, ʪʘʢ ʧʦ ʧʦʜʩʯʝʪʘʤ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʊʫʨʢʤʝʥʠʩʪʘʥʝ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʦʪ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʩʦʩʪʘʚʠʣ 141,6 

ʤʣʥ. ʜʦʣʣ. ʉʐɸ. ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʦʪ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ ʩʦʩʪʘʚʠʣ 31,9-

77,3 ʜʦʣʣ. ʉʐɸ ʥʘ 1 ʛʝʢʪʘʨ. ɺ ʂʘʟʘʭʩʪʘʥʝ ʧʦ ʜʘʥʥʳʤ III ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʜʦʢʣʘʜʘ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʙ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʂʦʥʚʝʥʮʠʠ ʆʆʅ ʧʦ ʙʦʨʴʙʝ ʩ ʦʧʫʩʪʳʥʠʚʘʥʠʝʤ, 

ʦʙʱʠʝ ʛʦʜʦʚʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʚ ʩʪʨʘʥʝ, ʚʦʟʥʠʢʰʠʝ ʦʪ ʧʨʷʤʳʭ ʠ ʢʦʩʚʝʥʥʳʭ 

ʵʬʬʝʢʪʦʚ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʣʠ, ʦʮʝʥʝʥʳ ʚ $6,2 ʤʣʨʜ.  

ɼʝʬʠʮʠʪ ʚʦʜʳ ʚ ʨʝʛʠʦʥʝ ʚʦ ʤʥʦʛʦʤ ʩʚʷʟʘʥ ʩ ʧʨʦʙʣʝʤʦʡ ʥʝʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʠʨʨʠʛʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʅʘʧʨʠʤʝʨ, ʫʨʦʚʝʥʴ ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʳ ʥʘ ʛʝʢʪʘʨ ʧʣʦʱʘʜʠ ʚ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ - ʙʘʩʩʝʡʥʝ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ - ʥʘ 30% ʚʳʰʝ, ʯʝʤ ʚ ɽʛʠʧʪʝ ʠ ʇʘʢʠʩʪʘʥʝ. 

ʅʘ ʦʨʦʰʘʝʤʳʭ ʤʘʩʩʠʚʘʭ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ ʩ ʚʳʩʦʢʦʡ ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʠ 

ʪʝʭʥʠʢʦʡ ʧʦʣʠʚʘ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʣʠʚʥʦʡ ʚʦʜʳ ʜʦʩʪʠʛʘʝʪ ʦʪ 1,5 ʜʦ 2,5 ʢʛ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 1ʤ
3 
ʧʦʜʘʥʥʦʡ ʚʦʜʳ, ʘ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʚʦʜʳ 

ʩʦʩʪʘʚʣʷʶʪ ʦʪ 0,15 ʜʦ 0,6 ʤ
3
 ʥʘ 1 ʢʛ ʚʳʨʘʱʝʥʥʦʛʦ ʫʨʦʞʘʷ. 

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ ʙʝʟ ʧʦʥʠʤʘʥʠʷ ʧʨʠʯʠʥ ʩʝʛʦʜʥʷʰʥʠʭ ʧʨʦʙʣʝʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʚʦʟʤʦʞʥʦ ʠʭ ʫʩʪʨʘʥʝʥʠʝ ʠ ʜʚʠʞʝʥʠʝ ʚʧʝʨʝʜ. ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʯʝʪʢʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʯʠʥʫ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʝʛʦʜʥʷʰʥʠʭ ʧʨʦʙʣʝʤ, ʘ ʟʘʪʝʤ ʫʞʝ ʫʩʪʨʘʥʷʪʴ ʠʭ, ʪ.ʝ. ʩʥʘʯʘʣʘ ʦʧʨʝʜʝʣʠʪʴ 

ʪʦʯʥʳʡ ʜʠʘʛʥʦʟ ʙʦʣʝʟʥʠ, ʘ ʟʘʪʝʤ ʣʝʯʠʪʴ ʵʪʫ ʙʦʣʝʟʥʴ. 

ɸʚʪʦʨ ʩʯʠʪʘʝʪ, ʦʩʥʦʚʥʘʷ ʦʰʠʙʢʘ, ʢʦʪʦʨʘʷ ʧʨʠʚʝʣʘ ʢ ʩʝʛʦʜʥʷʰʥʠʤ ʧʨʦʙʣʝʤʘʤ 

ʤʝʣʠʦʨʘʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʝʤʣʠ ʷʚʣʷʝʪʩʷ, ʪʦ ʯʪʦ ʚ ʧʷʪʠʜʝʩʷʪʳʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ 

ʧʨʠ ʨʘʟʚʠʪʠʠ ʠʨʨʠʛʘʮʠʠ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʠʥʞʝʥʝʨʥʦʡ ʩʪʦʨʦʥʝ ʚʦʧʨʦʩʘ - 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʚʦʜʦʟʘʙʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ 

ʢʘʥʘʣʦʚ. ʊʝʭʥʠʢʠ ʧʦʣʠʚʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʢʣʶʯʦʤ ʤʝʣʠʦʨʘʮʠʠ ʟʝʤʝʣʴ ʘʨʠʜʥʦʡ ʟʦʥʳ, ʥʝ 

ʫʜʝʣʷʣʦʩʴ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ. 

ɺ ʠʩʩʣʝʜʫʝʤʦʤ ʨʝʛʠʦʥʝ ʚ ʧʷʪʠʜʝʩʷʪʳʝ ʛʦʜʳ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʨʝʬʦʨʤʘ ʩʚʷʟʘʥʥʘʷ ʩ 

ʧʝʨʝʭʦʜʦʤ ʥʘ ʙʦʨʦʟʜʢʦʚʫʶ ʪʝʭʥʠʢʫ ʧʦʣʠʚʘ, ʚ ʪʦ ʚʨʝʤʷ ʵʪʦʪ ʚʠʜ ʧʦʣʠʚʘ ʙʳʣ ʩʘʤʳʤ 

ʜʝʰʝʚʳʤ, ʯʪʦ ʥʘʛʣʷʜʥʦ ʦʪʨʘʞʝʥʦ ʚ ʪʘʙʣʠʮʝ 2.  

 

ʊʘʙʣʠʮʘ 2. ʉʪʦʠʤʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ ʦʨʦʰʝʥʠʷ ʥʘ 1965 ʛʦʜ 

ʂʦʥʩʪʨʫʢʮʠʷ ʦʨʦʰʝʥʠʷ ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʎʝʥʘ (ʚ ʩʦʚʝʪ. ʨʫʙʣʷʭ) 

ɺʳʚʦʜʥʳʝ ʙʦʨʦʟʜʳ ʚ ʟʝʤʣʷʥʦʤ ʨʫʩʣʝ 100 ʧʦʛʦʥ. ʤʝʪʨʘʭ 30 

ɻʠʙʢʠʝ ʰʣʘʥʛʠ 100 ʧʦʛʦʥ. ʤʝʪʨʘʭ 4500 



153 

 

ɸʣʶʤʠʥʠʝʚʳʝ ʞʝʩʪʢʠʝ ʪʨʫʙʦʧʨʦʚʦʜʳ 100 ʧʦʛʦʥ. ʤʝʪʨʘʭ 8000 
ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʩʦʛʣʘʩʥʦ [2] 

 

ʇʨʠʤʝʥʝʥʠʝ ʜʝʰʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʠʚʘ ʚ ʨʝʛʠʦʥʝ ʟʘ ʦʯʝʥʴ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ ʧʨʠʚʝʣ ʢ ʢʦʤʧʣʝʢʩʥʦʤʫ ʢʨʠʟʠʩʫ ʚ ʙʘʩʩʝʡʥʝ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʟʘ ʜʦʣʛʦ ʜʦ 

ʠʩʪʠʥʥʦʛʦ ʠʩʯʝʨʧʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʇʨʠʤʝʥʝʥʠʝ ʙʦʨʦʟʜʢʦʚʦʡ ʪʝʭʥʠʢʠ ʧʦʣʠʚʘ ʥʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ ʎʝʥʪʨʘʣʴʥʦ-

ɸʟʠʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʢʦʪʦʨʘʷ ʚ ʦʩʥʦʚʥʦʤ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʚʝʜʝʪ ʢ 

ʧʝʨʝʨʘʩʭʦʜʫ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʢʘʢ ʤʠʥʠʤʫʤ ʚ ʜʚʘïʪʨʠ ʨʘʟʘ ʧʨʠ ʩʦʚʝʨʰʝʥʥʦ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤ ʨʝʞʠʤʝ ʚʣʘʞʥʦʩʪʠ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʥʘ ʥʠʭ ʢʫʣʴʪʫʨ. ʇʨʠ ʵʪʦʤ ʚʩʷ 

çʧʦʪʝʨʷʥʥʘʷè ʚʦʜʘ ʥʝ ʧʨʦʩʪʦ ʪʝʨʷʝʪʩʷ, ʘ ʩʦʟʜʘʸʪ ʩʦʚʝʨʰʝʥʥʦ ʥʝʪʠʧʠʯʥʳʝ ʜʣʷ ʘʨʠʜʥʦʡ 

ʟʦʥʳ ʧʨʦʙʣʝʤʳ ʧʦ ʙʦʨʴʙʝ ʩ ʟʘʩʦʣʝʥʠʝʤ ʠ ʟʘʙʦʣʘʯʠʚʘʥʠʝʤ ʟʝʤʝʣʴ, ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ 

ʪʝʨʨʠʪʦʨʠʷʭ (ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʟʦʥʘʭ ʚʳʢʣʠʥʠʚʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜè)
 
[6]. 

ʉʦʛʣʘʩʥʦ ʤʥʝʥʠʶ ʫʯʝʥʳʭ [4] ʧʨʠʤʝʥʝʥʠʝ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʠʚʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʨʦʟʜʢʦʚʳʤ ʧʦʣʠʚʦʤ ʧʦʟʚʦʣʷʝʪ ʧʦʜʥʷʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚʦʜʳ ʚ 1,8 ʨʘʟʘ ʥʘ 

ʩʨʝʜʥʝʝ ʚʦʜʦʧʨʦʥʠʮʘʝʤʳʭ ʧʦʯʚʘʭ, ʘ ʜʣʷ ʚʳʩʦʢʦ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʡ ʧʦʯʚʳ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʚʦʜʳ ʤʦʞʝʪ ʚʦʟʨʘʩʪʠ ʚ 4,0 ʨʘʟ. 

ɼʘʣʴʥʝʡʰʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʠ ʧʦʚʳʰʝʥʠʷ ʠʭ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʘʨʠʜʥʦʛʦ ʢʣʠʤʘʪʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʠʭ 

ʩʦʭʨʘʥʝʥʠʝ ʦʪ ʜʝʛʨʘʜʘʮʠʠ ʠ ʥʝʭʚʘʪʢʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʩʚʷʟʘʥʦ ʩ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʤʠ ʠ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. ʇʦʯʪʠ ʚʩʷ ʦʨʦʰʘʝʤʘʷ ʧʣʦʱʘʜʴ ʎʝʥʪʨʘʣʴʥʦ-

ɸʟʠʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʧʨʠʤʝʥʷʝʪ ʪʨʘʜʠʮʠʦʥʥʫʶ ʪʝʭʥʠʢʫ ʧʦʣʠʚʘ ï ʧʦʚʝʨʭʥʦʩʪʥʦ-

ʙʦʨʦʟʜʢʦʚʳʡ ʩʧʦʩʦʙ, ʠʤʝʶʱʠʡ ʤʥʦʞʝʩʪʚʦ ʥʝʜʦʩʪʘʪʢʦʚ ʢ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

- ʦʙʨʘʟʦʚʘʥʠʝ ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʵʨʦʟʠʠ ʧʦʯʚʳ; 

- ʧʦʪʝʨʷ ʚʦʜʳ ʦʪ ʚʦʜʦʟʘʙʦʨʘ ʩʦʩʪʘʚʣʷʝʪ 40-50%; 

- ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʫʚʣʘʞʥʝʥʠʝ ʧʦʯʚʳ; 

- ʥʠʟʢʠʡ ʂʇɼ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ 

ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ, ʩʪʨʘʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʧʦʚʳʰʝʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʟʝʤʝʣʴ ʠ ʵʢʦʥʦʤʠʠ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ: 

- ʧʨʠʤʝʥʝʥʠʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ ʧʦʣʠʚʘ; 

- ʦʧʪʠʤʠʟʘʮʠʷ ʨʝʞʠʤʘ ʧʦʣʠʚʘ; 

- ʚʥʝʜʨʝʥʠʝ ʣʴʛʦʪʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʜʣʷ ʧʨʠʦʙʨʝʪʝʥʠʷ ʩʨʝʜʩʪʚ ʩʦʚʝʨʰʝʥʥʦʡ 

ʪʝʭʥʠʢʠ ʧʦʣʠʚʘ; 

- ʚʥʝʜʨʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ; 

- ʫʣʫʯʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʝ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ; 

- ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʟʝʤʝʣʴ; 

- ʙʦʨʴʙʘ ʩ ʚʪʦʨʠʯʥʳʤ ʟʘʩʦʣʝʥʠʝʤ, ʧʦʜʪʦʧʣʝʥʠʝʤ ʠ ʜʝʬʣʷʮʠʝʡ ʧʦʯʚ; 

- ʘʥʘʣʠʟ ʠ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ; 

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʧʦ ʙʦʨʴʙʝ ʩ ʜʝʛʨʘʜʘʮʠʝʡ ʟʝʤʝʣʴ; 

- ʫʩʪʨʘʥʝʥʠʝ ʫʛʨʦʟʳ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 
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WIDESPREAD USE INTEGRATED WATER RESOURCES MANAGEMENT IN THE REGION  

The article deals with issues of integrated water resources management implementation, as well as the result 

of the implementation of IWRM in the pilot program as part of the Fergana Valley. The necessity widespread 

deployment of IWRM are justified. 

Key words: IWRM, irrigation, water resources, furrow irrigation method, irrigation, low efficiency, 

transboundary rivers, arid zone, salinization, mineralization. 
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ɺʆɼʅʆʄ ʇʈʆʎɽʉʉɽ 

 

ɻ.ɺ. ʐʘʨʠʬʦʚ, ʊ.ɻ. ɻʫʣʦʚ, ʈ.ɸ. ɸʙʜʫʣʣʦʝʚ, ʍ.ʄ. ʀʩʦʝʚ 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʵʥʝʨʛʝʪʠʢʠ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʩʦʩʪʘʚʣʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʣʶʙʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʚʦʧʨʦʩʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʷʚʣʷʶʪʩʷ ʧʝʨʚʦʦʯʝʨʝʜʥʦʡ ʟʘʜʘʯʝʡ. ʊʘʜʞʠʢʠʩʪʘʥ ʨʘʩʧʦʣʘʛʘʝʪ ʦʛʨʦʤʥʳʤʠ 

ʟʘʧʘʩʘʤʠ ʧʨʝʩʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʋʯʠʪʳʚʘʷ ʛʣʦʙʘʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʩʪʨʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʧʨʝʩʥʦʡ ʚʦʜʳ ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ ʠ ʚ 

ʯʘʩʪʥʦʩʪʠ ʚ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ, ʃʠʜʝʨ ʥʘʮʠʠ, ʆʩʥʦʚʘʪʝʣʴ ʤʠʨʘ ʠ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʝʜʠʥʩʪʚʘ, ʇʨʝʟʠʜʝʥʪ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʕʤʦʤʘʣʠ ʈʘʭʤʦʥ ʦʪʤʝʪʠʣ: 

çɺʩʝʤ ʩʣʝʜʫʝʪ ʧʦʥʷʪʴ, ʯʪʦ ʮʝʥʥʦʩʪʴ ʚʦʜʳ ʥʝ ʤʝʥʴʰʝ ʥʝʬʪʠ, ʛʘʟʘ, ʫʛʣʷ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ 

ʪʦʧʣʠʚʘ ʠ ʵʥʝʨʛʦ-ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʙʫʜʫʱʝʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʠ ʨʝʛʠʦʥʘè.  

ʂʘʢ ʩʪʨʘʥʘ ʠʥʠʮʠʘʪʦʨ ʯʝʪʳʨʝʭ ʚʘʞʥʳʭ ʚʦʜʥʳʭ ʨʝʟʦʣʶʮʠʡ ɻʝʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʠ 

ʆʆʅ ï çʄʝʞʜʫʥʘʨʦʜʥʳʡ ʛʦʜ ʧʨʝʩʥʦʡ ʚʦʜʳè, 2003 ʛ.; çʄʝʞʜʫʥʘʨʦʜʥʦʝ ʜʝʩʷʪʠʣʝʪʠʝ 

ʜʝʡʩʪʚʠʡ çɺʦʜʘ ʜʣʷ ʞʠʟʥʠèè, 2005-2015 ʛ.; çʄʝʞʜʫʥʘʨʦʜʥʳʡ ʛʦʜ ʚʦʜʥʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘè, 2013 ʛ. ʠ çʄʝʞʜʫʥʘʨʦʜʥʦʝ ʜʝʩʷʪʠʣʝʪʠʝ ʜʝʡʩʪʚʠʡ çɺʦʜʘ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷèè, 2018-2028 ʛʛ, ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ ʚʝʩʴʤʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʘ ʚ ʫʩʧʝʰʥʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʠ ʧʨʦʜʚʠʞʝʥʠʠ ʮʝʣʝʡ ʥʦʚʦʡ ʜʝʢʘʜʳ. ɿʥʘʯʠʪʝʣʴʥʦʡ ʛʣʦʙʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ 

ʩʪʘʥʦʚʠʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʜʦʡ. ɺ ʮʝʣʷʭ 

ʧʨʠʚʣʝʯʝʥʠʷ ʚʥʠʤʘʥʠʷ ʧʨʘʚʠʪʝʣʴʩʪʚ, ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʜʦʥʦʨʦʚ ʢ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʘʪʠʢʝ, ʘ ʪʘʢʞʝ ʚ ʨʘʤʢʘʭ ʧʨʦʰʣʦʡ ʚʦʜʥʦʡ ʜʝʢʘʜʳ, ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥ ʩ 27 ʧʦ 29 ʠʶʥʷ 2008 ʛʦʜʘ ʦʨʛʘʥʠʟʦʚʘʣʦ ʄʝʞʜʫʥʘʨʦʜʥʫʶ ʢʦʥʬʝʨʝʥʮʠʶ ʧʦ 

ʩʦʢʨʘʱʝʥʠʶ ʨʠʩʢʦʚ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʜʦʡ. ɺ ʭʦʜʝ ʩʦʩʪʦʷʚʰʠʭʩʷ 

ʜʠʩʢʫʩʩʠʡ ʥʘ ʵʪʦʡ ʂʦʥʬʝʨʝʥʮʠʠ ʙʳʣʠ ʚʳʜʚʠʥʫʪʳ ʥʦʚʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ, 

ʢʦʪʦʨʳʝ ʥʘʰʣʠ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʠʪʦʛʦʚʦʤ ʜʦʢʫʤʝʥʪʝ ɼʫʰʘʥʙʠʥʩʢʦʡ ɼʝʢʣʘʨʘʮʠʠ. ɺ 
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ʯʘʩʪʥʦʩʪʠ, ʫʯʘʩʪʥʠʢʘʤʠ ʙʳʣʠ ʧʦʜʜʝʨʞʘʥʳ ʠʥʠʮʠʘʪʠʚʳ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʦ 

ʧʦʩʚʷʱʝʥʠʠ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʜʝʩʷʪʠʣʝʪʠʷ ʜʝʡʩʪʚʠʡ çɺʦʜʘ ʜʣʷ ʞʠʟʥʠè 

ʫʚʝʣʠʯʝʥʠʶ ʧʦʤʦʱʠ ʙʝʜʥʳʤ ʠ ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʩʪʨʘʥʘʤ ʚ ʨʝʰʝʥʠʠ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ. ɼʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʨʘʥ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʯʠʩʪʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʠ 

ʧʦʜʜʝʨʞʘʥʦ ʩʦʟʜʘʥʠʝ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʂʦʥʩʦʨʮʠʫʤʘ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜ ʉʘʨʝʟʩʢʦʛʦ 

ʦʟʝʨʘ.  

ʅʘ 60-ʡ ʩʝʩʩʠʠ ɻʝʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʠ ʆʆʅ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʧʨʦʚʝʩʪʠ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ, ʢʘʢ ʚ ʩʪʨʘʥʝ ʠʥʠʮʠʘʪʦʨʘ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʜʝʩʷʪʠʣʝʪʠʷ 

ʜʝʡʩʪʚʠʡ çɺʦʜʘ ʜʣʷ ʞʠʟʥʠè, 2005-2015 ʛ, ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʚ ʮʝʣʷʭ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʡʩʪʚʠʡ ʠ ʧʦʜʚʝʜʝʥʠʶ ʠʪʦʛʦʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʜʝʢʘʜʳ ʩ 

ʜʦʚʝʜʝʥʠʝʤ ʝʸ ʨʝʟʫʣʴʪʘʪʦʚ ʜʦ ʰʠʨʦʢʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ɻʝʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʝʡ ʆʆʅ 21 ʜʝʢʘʙʨʷ 2009 ʛ. ʙʳʣʘ ʧʨʠʥʷʪʘ ʥʦʚʘʷ ʨʝʟʦʣʶʮʠʷ (68/198) 

ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʨʝʜʥʝʩʨʦʯʥʦʛʦ ʦʙʟʦʨʘ, ʭʦʜʘ ʚʳʧʦʣʥʝʥʠʷ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʜʝʩʷʪʠʣʝʪʠʷ ʜʝʡʩʪʚʠʡ çɺʦʜʘ ʜʣʷ ʞʠʟʥʠè, 2005-2015 ʛ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ 

ʙʳʣʘ ʠʥʠʮʠʠʨʦʚʘʥʘ ʈʝʩʧʫʙʣʠʢʦʡ ʊʘʜʞʠʢʠʩʪʘʥ, ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʩ 36 ʛʦʩʫʜʘʨʩʪʚʘʤʠ-ʯʣʝʥʘʤʠ 

ʆʆʅ. ʀʥʠʮʠʘʪʠʚʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʦ ʧʨʦʚʝʜʝʥʠʠ ʚ ɼʫʰʘʥʙʝ ʚ ʠʶʥʝ 2010 ʛʦʜʘ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʦ ʩʨʝʜʥʝʩʨʦʯʥʦʤʫ ʦʙʟʦʨʫʭʦʜʘ 

ʚʳʧʦʣʥʝʥʠʷ ɼʝʩʷʪʠʣʝʪʠʷ ʜʝʡʩʪʚʠʡ çɺʦʜʘ ʜʣʷ ʞʠʟʥʠè (2005-2015 ʛ.), ʙʳʣʘ ʥʘʮʝʣʝʥʘ 

ʠʤʝʥʥʦ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʦʮʝʥʢʠ ʜʦʩʪʠʛʥʫʪʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʨʝʘʣʠʟʘʮʠʠ 

ʮʝʣʝʡ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʚʦʜʥʦʛʦ ʜʝʩʷʪʠʣʝʪʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʥʘ ʚʪʦʨʫʶ 

ʧʦʣʦʚʠʥʫ ʜʝʢʘʜʳ.  

ɺ ʨʘʤʢʘʭ ʧʦʜʛʦʪʦʚʢʠ ʢ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʚ ʀʥʪʝʨʘʢʪʠʚʥʦʤ ɼʠʘʣʦʛʝ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʧʦʩʚʷʱʝʥʥʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʜʝʢʘʜʝ ʧʨʦʭʦʜʠʚʰʝʡ ʧʦʜ ʵʛʠʜʦʡ ʆʆʅ 22 

ʤʘʨʪʘ 2010 ʛʦʜʘ ʚ ʛ. ʅʴʶ-ʁʦʨʢʝ ʧʨʠʥʷʣʘ ʫʯʘʩʪʠʝ ʜʝʣʝʛʘʮʠʷ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʚʦ 

ʛʣʘʚʝ ʩ ʇʨʝʤʴʝʨ- ʤʠʥʠʩʪʨʦʤ ʩʪʨʘʥʳ. ɺʳʩʪʫʧʘʷ ʥʘ ɺʩʝʤʠʨʥʦʤ ʚʦʜʥʦʤ ʬʦʨʫʤʝ ʚ ʉʪʘʤʙʫʣʝ, 

ʇʨʝʟʠʜʝʥʪ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʕʤʦʤʘʣʠ ʈʘʭʤʦʥ ʧʨʝʜʣʦʞʠʣ ʘʜʘʧʪʠʨʦʚʘʪʴ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦ-ʧʨʘʚʦʚʳʝ ʜʦʢʫʤʝʥʪʳ ʚ ʦʙʣʘʩʪʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʩ 

ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʚʳʟʦʚʦʚ. ʆʥ ʪʘʢʞʝ ʚʳʩʪʫʧʠʣ ʩ ʠʥʠʮʠʘʪʠʚʦʡ 

ʦʙʲʷʚʣʝʥʠʷ 2012 ʛʦʜʘ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʛʦʜʦʤ ʚʦʜʥʦʡ ʜʠʧʣʦʤʘʪʠʠ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʫʨʝʛʫʣʠʨʦʚʘʥʠʠ ʚʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʩʯʠʪʘʷ, ʯʪʦ ʵʪʦ ʜʘʩʪ ʧʦʟʠʪʠʚʥʳʡ 

ʠʤʧʫʣʴʩ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʜʝʩʷʪʠʣʝʪʠʷ ʜʝʡʩʪʚʠʡ çɺʦʜʘ 

ʜʣʷ ʞʠʟʥʠè 2005-2015 ʛ, ʥʦ ʠ ʎʝʣʝʡ ʈʘʟʚʠʪʠʷ ʊʳʩʷʯʝʣʝʪʠʷ. 

ɺ ʥʘʯʘʣʝ ʍʍIʚʝʢʘ ʯʝʣʦʚʝʯʝʩʪʚʦ ʧʨʠʰʣʦ ʢ ʦʩʦʟʥʘʥʠʶ ʪʦʛʦ, ʯʪʦ ʩʪʦʣʢʥʫʣʦʩʴ ʩ 

ʩʝʨʴʸʟʥʳʤ ʜʝʬʠʮʠʪʦʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʆʩʦʙʝʥʥʦ ʙʦʣʝʟʥʝʥʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʵʪʦʪ ʚʦʧʨʦʩ 

ʜʣʷ ʙʝʜʥʳʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ. ʉʠʪʫʘʮʠʷ ʫʭʫʜʰʘʝʪʩʷ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʠ ʥʘ ʧʦʚʝʩʪʢʫ ʜʥʷ 

ʩʪʘʚʠʪʩʷ ʩʝʨʴʸʟʥʳʡ ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʵʪʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʇʨʝʟʠʜʝʥʪ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʕʤʦʤʘʣʠ ʈʘʭʤʦʥ, ʚʳʩʪʫʧʘʷ 1 ʦʢʪʷʙʨʷ 1999 ʛʦʜʘ ʥʘ 54-ʡ ʩʝʩʩʠʠ 

ɻʝʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʠ ʆʨʛʘʥʠʟʘʮʠʠ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ, ʧʨʝʜʣʦʞʠʣ ʧʨʦʚʦʟʛʣʘʩʠʪʴ 

2003 ʛʦʜ, ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʛʦʜʦʤ ʧʨʝʩʥʦʡ ʚʦʜʳ. ʅʘ 55-ʡ ʩʝʩʩʠʠ ɻʝʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʠ 

ʆʆʅ (20 ʜʝʢʘʙʨʷ 2000 ʛ.) 2003 ʛʦʜ ʙʳʣ ʧʨʦʚʦʟʛʣʘʰʝʥ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ɻʦʜʦʤ ʧʨʝʩʥʦʡ 

ʚʦʜʳ. 2003 ʛʦʜ ʙʳʣ ʧʝʨʚʳʤ ʛʦʜʦʤ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʆʨʛʘʥʠʟʘʮʠʷ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ 

ʧʨʝʜʧʨʠʥʷʣʘ ʚʩʝʦʙʲʝʤʣʶʱʠʡ ʦʙʟʦʨ 10-ʣʝʪʥʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʜʦʩʪʠʛʥʫʪʦʛʦ ʥʘʯʠʥʘʷ ʩ 

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʉʘʤʤʠʪʘ 1992 ʛʦʜʘ ʚ ʈʠʦ-ʜʝ-ɾʘʥʝʡʨʦ. ʇʨʦʙʣʝʤʘ ʧʨʝʩʥʦʡ ʚʦʜʳ ʥʘʠʙʦʣʝʝ 

ʷʨʢʦ ʚʳʜʝʣʷʣʘʩʴ ʩʨʝʜʠ ʧʨʠʦʨʠʪʝʪʥʳʭ ʚʦʧʨʦʩʦʚ ʦʙʟʦʨʘ 2002 ʛʦʜʘ, ʠ ʙʳʣʘ ʚ ʮʝʥʪʨʝ 

ʚʥʠʤʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʥʠʮʠʘʪʠʚ 2002 

ʛʦʜʘ. ʅʦʚʝʡʰʘʷ ʠʩʪʦʨʠʷ ʩʪʘʥʦʚʣʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʊʘʜʞʠʢʠʩʪʘʥ ʨʝʘʣʴʥʦ ʙʳʣ ʠ ʦʩʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʠʥʠʮʠʘʪʦʨʦʚ ʘʢʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ ʧʦ 

ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʩʦʚʤʝʩʪʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ 

ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʝ. ʆʙ ʵʪʦʤ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʥʠʮʠʘʪʠʚʳ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥ, ʢʘʢ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ, ʪʘʢ ʠ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. 
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ɺ ʨʘʤʢʘʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʩʚʷʱʝʥʥʳʭ ʄʝʞʜʫʥʘʨʦʜʥʦʤʫ ʛʦʜʫ ʧʨʝʩʥʦʡ ʚʦʜʳ, 29 

ʘʚʛʫʩʪʘ ʧʦ 1 ʩʝʥʪʷʙʨʷ 2003 ʛʦʜʘ ʚ ʛ ɼʫʰʘʥʙʝ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʠ ʧʨʦʚʝʜʝʥ 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʌʦʨʫʤ ʧʦ ʇʨʝʩʥʦʡ ɺʦʜʝ, ʥʘ ʢʦʪʦʨʦʤ ʇʨʝʟʠʜʝʥʪʦʤ ʈʝʩʧʫʙʣʠʢʝ 

ʊʘʜʞʠʢʠʩʪʘʥ ʕʤʦʤʘʣʠ ʈʘʭʤʦʥʦʤ ʙʳʣʘ ʚʳʜʚʠʥʫʪʘ ʠʜʝʷ ʦʙ ʦʙʲʷʚʣʝʥʠʠ 2005-2015 ʛʦʜʳ 

ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʜʝʩʷʪʠʣʝʪʠʝʤ ʜʝʡʩʪʚʠʡ çɺʦʜʘ ʜʣʷ ʞʠʟʥʠè. ʕʪʘ ʠʥʠʮʠʘʪʠʚʘ ʙʳʣʘ 

ʧʦʜʜʝʨʞʘʥʘ ʫʯʘʩʪʥʠʢʘʤʠ ʌʦʨʫʤʘ. ɻʝʥʝʨʘʣʴʥʘʷ ɸʩʩʘʤʙʣʝʷ ʆʆʅ ʥʘ ʦʩʥʦʚʝ ɼʫʰʘʥʙʠʥʩʢʦʡ 

ʜʝʢʣʘʨʘʮʠʠ ʧʨʠʥʷʣʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʨʝʟʦʣʶʮʠʶ 58/217 ʦʪ 23 ʜʝʢʘʙʨʷ 2003 ʛʦʜʘ ʠ 

ʦʙʲʷʚʠʣʘ 2005-2015 ʛʦʜʳ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʜʝʩʷʪʠʣʝʪʠʝʤ ʜʝʡʩʪʚʠʡ çɺʦʜʘ ʜʣʷ ʞʠʟʥʠè. ʕʪʘ 

ʠʥʠʮʠʘʪʠʚʘ ʙʳʣʘ ʧʦʜʜʝʨʞʘʥʘ ʫʯʘʩʪʥʠʢʘʤʠ ʌʦʨʫʤʘ. ɻʝʥʝʨʘʣʴʥʘʷ ɸʩʩʘʤʙʣʝʷ ʆʆʅ ʥʘ 

ʦʩʥʦʚʝ ɼʫʰʘʥʙʠʥʩʢʦʡ ʜʝʢʣʘʨʘʮʠʠ ʧʨʠʥʷʣʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʨʝʟʦʣʶʮʠʶ 58/217 ʦʪ 23 

ʜʝʢʘʙʨʷ 2003 ʛʦʜʘ ʠ ʦʙʲʷʚʠʣʘ 2005-2015 ʛʦʜʳ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʜʝʩʷʪʠʣʝʪʠʝʤ ʜʝʡʩʪʚʠʡ 

çɺʦʜʘ ʜʣʷ ʞʠʟʥʠè. ʉ 30 ʤʘʷ ʧʦ 1 ʠʶʥʷ 2005 ʛʦʜʘ, ʦʩʥʦʚʳʚʘʷʩʴ ʜʘʥʥʦʡ ʨʝʟʦʣʶʮʠʝʡ 

ɻʝʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʠ ʆʆʅ, ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʚ ʛʦʨʦʜʘ 

ɼʫʰʘʥʙʝ, ʩʦʚʤʝʩʪʥʦ ʩ ʠʥʩʪʠʪʫʪʘʤʠ ʆʆʅ ʠ ʜʨʫʛʠʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 

ʦʨʛʘʥʠʟʦʚʘʣʦ ʄʝʞʜʫʥʘʨʦʜʥʫʶ ʢʦʥʬʝʨʝʥʮʠʶ ʧʦ ʨʝʛʠʦʥʘʣʴʥʦʤʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʚ 

ʙʘʩʩʝʡʥʘʭ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ. ɼʘʥʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʩʪʘʣʦ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ III 

ɺʩʝʤʠʨʥʳʤ ʚʦʜʥʳʤ ʌʦʨʫʤʦʤ ʚ 2003 ʛ. ʚ ʂʠʦʪʦ ʠ ɺʩʝʤʠʨʥʳʤ ʚʦʜʥʳʤ ʌʦʨʫʤʦʤ ʚ 2006 ʛ. 

ʚ ʄʝʭʠʢʦ.  

ʇʨʠʟʥʘʚʘʷ ʦʩʥʦʚʥʳʤ ʚʳʟʦʚʦʤ ʜʣʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʇʨʝʟʠʜʝʥʪ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʚ 2009 ʛ. ʥʘ ʶʙʠʣʝʡʥʦʡ ʚʩʪʨʝʯʝ ɺʩʝʤʠʨʥʦʡ ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ 

ʆʨʛʘʥʠʟʘʮʠʠ ʚ ɾʝʥʝʚʝ ʠ ʟʘʪʝʤ ʥʘ ʚʩʪʨʝʯʝ ʩʪʦʨʦʥ ʂʠʦʪʩʢʦʛʦ ʧʨʦʪʦʢʦʣʘ ʧʦ ʠʟʤʝʥʝʥʠʶ 

ʢʣʠʤʘʪʘ ʚ ʂʦʧʝʥʛʘʛʝʥʝ ʧʨʝʜʣʦʞʠʣ ʫʯʨʝʜʠʪʴ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʬʦʥʜ ʧʦ ʩʦʭʨʘʥʝʥʠʶ 

ʣʝʜʥʠʢʦʚ.  

ɺʦʜʥʳʝ ʠʥʠʮʠʘʪʠʚʳ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʜʝʨʞʘʥʥʳʝ 

ɻʝʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʝʡ ʆʆʅ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʛʦʜ ʧʨʝʩʥʦʡ ʚʦʜʳ 2003, ʄʝʞʜʫʥʘʨʦʜʥʦʝ 

ɼʝʩʷʪʠʣʝʪʠʝ ɼʝʡʩʪʚʠʡ çɺʦʜʘ ʜʣʷ ʞʠʟʥʠè, 2005-2015 ʛʦʜʳ, ʟʘʢʨʝʧʠʣʠ ʧʦʥʠʤʘʥʠʝ ʫ 

ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʭʦʜʘ ʦʪ ʦʙʩʫʞʜʝʥʠʡ, ʚʳʨʘʞʝʥʠʷ ʥʘʤʝʨʝʥʠʡ ʠ 

ʧʨʦʚʦʟʛʣʘʰʝʥʠʷ ʦʙʷʟʘʪʝʣʴʩʪʚ ʢ ʚʳʧʦʣʥʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ ʤʝʨ. ʕʪʦ ʥʦʚʘʷ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ 

ʮʝʣʴ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ - ʚʦ ʠʤʷ ʞʠʟʥʠ ʠ ʯʝʣʦʚʝʯʝʩʪʚʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʦʣʶʮʠʝʡ ɻʝʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʠ ʆʆʅ A/69/215 ʦʪ 19 ʜʝʢʘʙʨʷ 

2014 ʛʦʜʘ, ʚ ʛʦʨʦʜʝ ɼʫʰʘʥʙʝ 9-10 ʠʶʥʷ 2015 ʛʦʜʘ ʩʦʩʪʦʷʣʘʩʴ ʄʝʞʜʫʥʘʨʦʜʥʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʦ ʠʪʦʛʘʤ ʨʝʘʣʠʟʘʮʠʠ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʜʝʩʷʪʠʣʝʪʠʷ 

ʜʝʡʩʪʚʠʡ çɺʦʜʘ ʜʣʷ ʞʠʟʥʠè, 2005-2015 ʛʛ. ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʢʦʥʬʝʨʝʥʮʠʠ ʙʳʣʘ 

ʚʩʝʩʪʦʨʦʥʥʷʷ ʦʮʝʥʢʘ ʧʨʦʛʨʝʩʩʘ, ʜʦʩʪʠʛʥʫʪʦʛʦ ʚ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ɼʝʩʷʪʠʣʝʪʠʷ, ʚʳʷʚʣʝʥʠʝ 

ʧʨʦʙʝʣʦʚ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʦʜʚʠʥʫʪ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʫʩʠʣʠʷ ʧʦ ʜʦʩʪʠʞʝʥʠʶ 

ʤʝʞʜʫʥʘʨʦʜʥʦ-ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʮʝʣʝʡ ʧʦ ʚʦʜʥʳʤ ʨʝʩʫʨʩʘʤ.  

ʅʘ ʮʝʨʝʤʦʥʠʠ ʦʪʢʨʳʪʠʷ ʂʦʥʬʝʨʝʥʮʠʠ ʚ ʩʚʦʝʡ ʨʝʯʠ ʇʨʝʟʠʜʝʥʪ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥ ʕʤʦʤʘʣʠ ʈʘʭʤʦʥ ʦʩʚʝʪʠʣ ʪʝʤʫ ʚʦʜʳ, ʢʦʪʦʨʘʷ ʩʪʘʣʘ ʧʨʠʦʨʠʪʝʪʥʦʡ ʥʘ 

ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʠ ʧʦʜʯʝʨʢʥʫʣ ʚʘʞʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʡ ʢʦʥʮʝʧʮʠʠ, ʢʘʢ ʜʦʩʪʠʯʴ 

ʩʦʜʝʨʞʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʟʘʪʨʦʥʫʣ ʧʨʦʙʣʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʟʘʱʠʪʳ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ. ʇʨʝʟʠʜʝʥʪ ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ 

ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʘʢʨʝʧʣʝʥʠʷ ʜʦʩʪʠʛʥʫʪʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ɼʝʩʷʪʠʣʝʪʠʷ çɺʦʜʘ ʜʣʷ ʞʠʟʥʠè ʠ 

ʧʨʦʜʦʣʞʝʥʠʷ ʤʦʙʠʣʠʟʘʮʠʠ ʫʩʠʣʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʚʢʣʶʯʘʷ ʎʝʣʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦ ʚʦʜʝ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʥ ʧʨʝʜʣʦʞʠʣ 

ʦʙʲʷʚʠʪʴ ʥʦʚʦʝ ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʜʝʩʷʪʠʣʝʪʠʝ ʜʝʡʩʪʚʠʡ çɺʦʜʘ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷè.  

ɻʝʥʝʨʘʣʴʥʳʡ ʩʝʢʨʝʪʘʨʴ ʆʆʅ ʇʘʥ ɻʠ ʄʫʥ ʦʪʤʝʪʠʣ ʚʘʞʥʦʩʪʴ ʢʦʥʩʦʣʠʜʘʮʠʠ ʫʩʠʣʠʡ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ ʠ ʧʦʜʜʝʨʞʘʣ ʧʨʠʟʳʚ 

ʊʘʜʞʠʢʠʩʪʘʥʘ ʧʦ ʥʦʚʦʤʫ ɼʝʩʷʪʠʣʝʪʠʶ ʜʝʡʩʪʚʠʡ ʧʦ ʚʦʜʝ. ʆʥ ʚʳʨʘʟʠʣ ʫʚʝʨʝʥʥʦʩʪʴ, ʯʪʦ 

ɼʫʰʘʥʙʠʥʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩʪʘʥʝʪ ʝʱʝ ʦʜʥʠʤ ʧʦʟʠʪʠʚʥʳʤ ʰʘʛʦʤ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ.  
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ʀʪʦʛʦʤ ʂʦʥʬʝʨʝʥʮʠʠ ʩʪʘʣʘ ɼʝʢʣʘʨʘʮʠʷ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʧʦ ʠʪʦʛʘʤ ʨʝʘʣʠʟʘʮʠʠ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʜʝʩʷʪʠʣʝʪʠʷ ʜʝʡʩʪʚʠʡ çɺʦʜʘ ʜʣʷ ʞʠʟʥʠè, 

2005-2015 ʛʛ., ʢʦʪʦʨʘʷ ʧʨʠʟʳʚʘʝʪ ʚʩʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʩʪʦʨʦʥʳ ʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʠ 

ʙʦʣʴʰʠʤ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʤ ʜʝʡʩʪʚʠʷʤ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʚ ʮʝʣʷʭ ʚʳʧʦʣʥʝʥʠʷ ʇʦʚʝʩʪʢʠ ʚ 

ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʥʘ ʧʝʨʠʦʜ ʧʦʩʣʝ 2015 ʛʦʜʘ. ɼʝʢʣʘʨʘʮʠʷ ʟʘʪʨʘʛʠʚʘʝʪ ʨʘʟʥʳʝ ʘʩʧʝʢʪʳ 

ʫʧʨʘʚʣʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʟʘʱʠʪʳ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʩʦʙʝʥʥʦ, ʢʦʛʜʘ ʵʪʦ ʢʘʩʘʝʪʩʷ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʩʘʥʠʪʘʨʠʠ, ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, ʵʥʝʨʛʠʠ ʠ, ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ, 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ.  

ɼʝʢʣʘʨʘʮʠʷ ʧʨʠʟʳʚʘʝʪ ʯʣʝʥʳ-ʛʦʩʫʜʘʨʩʪʚʘ ʧʨʦʜʚʠʛʘʪʴ ʟʝʣʝʥʫʶ ʵʢʦʥʦʤʠʢʫ; ʧʨʠʥʷʪʴ 

ʤʝʨʳ ʧʦ ʜʦʩʪʠʞʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʦʟʜʝʡʩʪʚʠʷʤ ʛʣʦʙʘʣʴʥʳʭ ʚʳʟʦʚʦʚ; ʫʚʝʣʠʯʠʪʴ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ; ʫʣʫʯʰʠʪʴ ʫʧʨʘʚʣʝʥʠʝ; ʫʢʨʝʧʣʷʪʴ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʦʩʦʙʝʥʥʦ, ʚ 

ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʟʦʥʘʭ; ʠ ʧʨʝʜʧʨʠʥʷʪʴ ʜʨʫʛʠʝ ʰʘʛʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʢʦʥʢʨʝʪʥʦʝ ʨʝʰʝʥʠʝ 

ʚʦʟʥʠʢʘʶʱʠʭ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ.  

ʈʷʜ ʚʳʩʦʢʦʧʦʩʪʘʚʣʝʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʳʨʘʟʠʣʠ ʧʦʜʜʝʨʞʢʫ ʠ ʛʣʫʙʦʢʠʡ ʠʥʪʝʨʝʩ ʢ 

ʠʥʠʮʠʘʪʠʚʝ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʦʙʲʷʚʠʪʴ ʥʦʚʦʝ ʄʝʞʜʫʥʘʨʦʜʥʦʝ 

ʜʝʩʷʪʠʣʝʪʠʝ ʜʝʡʩʪʚʠʡ çɺʦʜʘ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷè, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʟʘʢʨʝʧʣʝʥʠʝ 

ʜʦʩʪʠʞʝʥʠʡ ɼʝʩʷʪʠʣʝʪʠʷ ʜʝʡʩʪʚʠʡ çɺʦʜʘ ʜʣʷ ʞʠʟʥʠè ʠ ʦʢʘʟʘʥʠʷ ʩʦʜʝʡʩʪʚʠʷ ʨʝʘʣʠʟʘʮʠʠ 

ʎʝʣʝʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦ ʚʦʜʝ.  

ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʊʘʜʞʠʢʠʩʪʘʥʘ ʧʨʝʜʩʪʘʚʠʣʦ ɼʝʢʣʘʨʘʮʠʶ ʚʤʝʩʪʝ ʩ ʀʪʦʛʦʚʳʤ 

ʜʦʢʫʤʝʥʪʦʤ ʇʨʝʜʩʝʜʘʪʝʣʷ ʚ ɻʝʥʝʨʘʣʴʥʫʶ ɸʩʩʘʤʙʣʝʶ ʆʆʅ ʥʘ ʝʝ 70-ʡ ʩʝʩʩʠʠ. 

ɻʝʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʝʡ ʆʆʅ 21 ʜʝʢʘʙʨʷ 2016 ʛʦʜʘ ʙʳʣʘ ʧʨʠʥʷʪʘ ʥʦʚʘʷ ʨʝʟʦʣʶʮʠʷ 

ʦ ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʜʝʩʷʪʠʣʝʪʠʠ ʜʝʡʩʪʚʠʡ çɺʦʜʘ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷè, ʢʦʪʦʨʘʷ ʙʳʣʘ 

ʠʥʠʮʠʠʨʦʚʘʥʘ ʈʝʩʧʫʙʣʠʢʦʡ ʊʘʜʞʠʢʠʩʪʘʥ ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʩ 177 ʛʦʩʫʜʘʨʩʪʚʘʤʠ-ʯʣʝʥʘʤʠ 

ʆʆʅ, ʩʪʘʚʰʘʷʟʥʘʯʠʤʳʤ ʚʦʜʥʳʤ ʩʦʙʳʪʠʝʤ ʜʣʤ̫ʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ʅʦʚʦʝ 

ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʜʝʩʷʪʠʣʝʪʠʝ ʥʘʯʥʝʪʩʷ ʚʦ ɺʩʝʤʠʨʥʳʡ ʜʝʥʴ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 22 ʤʘʨʪʘ 2018 

ʛʦʜʘ ʠ ʟʘʢʦʥʯʠʪʩʷ ʚʦ ɺʩʝʤʠʨʥʳʡ ʜʝʥʴ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 22 ʤʘʨʪʘ 2028 ʛʦʜʘ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʊʘʜʞʠʢʠʩʪʘʥ ʘʢʪʠʚʥʦ ʧʨʦʜʚʠʛʘʝʪ ʚʦʜʥʳʝ ʚʦʧʨʦʩʳ ʚ ʛʣʦʙʘʣʴʥʦʡ ʧʦʚʝʩʪʢʝ 

ʜʥʷ ʠ ʷʚʣʷʝʪʩʷ ʠʥʠʮʠʘʪʦʨʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ çʚʦʜʥʳʭè ʨʝʟʦʣʶʮʠʡ ɻʝʥʝʨʘʣʴʥʦʡ 

ɸʩʩʘʤʙʣʝʠ ʆʆʅ ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ. 

ɼʘʥʥʘʷ ʚʦʜʥʘʷ ʠʥʠʮʠʘʪʠʚʘ ʚʧʝʨʚʳʝ ʙʳʣʘ ʦʟʚʫʯʝʥʘ ʇʨʝʟʠʜʝʥʪʦʤ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥ, ʃʠʜʝʨʦʤ ʥʘʮʠʠ ʫʚʘʞʘʝʤʳʤ ʕʤʦʤʘʣʠ ʈʘʭʤʦʥʦʤ ʥʘ ʩʝʜʴʤʦʤ ɺʩʝʤʠʨʥʦʤ 

ʚʦʜʥʦʤ ʬʦʨʫʤʝ, 12ï17 ʘʧʨʝʣʷ 2015 ʛʦʜʘ ʚ ʂʦʨʝʝ, ʛʜʝ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʫʶ ʧʦʜʜʝʨʞʢʫ 

ʫʯʘʩʪʥʠʢʦʚ ʬʦʨʫʤʘ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʢʫ ʚʳʩʦʢʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʛʦʩʫʜʘʨʩʪʚ-ʯʣʝʥʦʚ ʆʆʅ, 

ʠʥʩʪʠʪʫʪʦʚ ʆʆʅ, ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʠʪʫʪʦʚ 

ʠ ʅʇʆ ʚ ʭʦʜʝ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʦ ʠʪʦʛʘʤ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʜʝʩʷʪʠʣʝʪʠʷ ʜʝʡʩʪʚʠʡ çɺʦʜʘ ʜʣʷ ʞʠʟʥʠè (2005ï2015 ʛʦʜʳ), 9-10 ʠʶʥʷ 2015 ʛʦʜʘ, ɼʫʰʘʥʙʝ 

ʠ ʉʠʤʧʦʟʠʫʤʘ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʦ ʐʝʩʪʦʡ ʮʝʣʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ: çʆʙʝʩʧʝʯʝʥʠʷ 

ʚʩʝʦʙʱʝʛʦ ʜʦʩʪʫʧʘ ʢ ʚʦʜʝ ʠ ʩʘʥʠʪʘʨʠʠè, 9-10 ʘʚʛʫʩʪʘ 2016 ʛʦʜʘ, ɼʫʰʘʥʙʝ.  

ɺ ʢʦʥʪʝʢʩʪʝ ʈʝʟʦʣʶʮʠʠ ʦʩʦʙʦ ʦʪʤʝʯʝʥʦ: çʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʣʠʢʚʠʜʘʮʠʠ ʥʠʱʝʪʳ ʠ ʛʦʣʦʜʘ ʠ ʯʪʦ ʤʝʞʜʫ ʚʦʜʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ, ʵʥʝʨʛʝʪʠʢʦʡ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ ʧʠʪʘʥʠʝʤ ʩʫʱʝʩʪʚʫʝʪ 

ʥʝʨʘʟʨʳʚʥʘʷ ʩʚʷʟʴ ʠ ʯʪʦ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʘʙʩʦʣʶʪʥʦ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʣʶʜʩʢʠʭ 

ʨʝʩʫʨʩʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ ʣʶʜʝʡ ʠ ʠʤʝʶʪ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʜʨʫʛʠʭ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʮʝʣʝʡ ʚ ʩʦʮʠʘʣʴʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʙʣʘʩʪʷʭ. 

ʋʨʙʘʥʠʟʘʮʠʷ, ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʦʧʫʩʪʳʥʠʚʘʥʠʝ, ʟʘʩʫʭʘ ʠ ʜʨʫʛʠʝ 

ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʚʝʜʫʪ ʢ ʜʘʣʴʥʝʡʰʝʤʫ 

ʦʙʦʩʪʨʝʥʠʶ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʜʦʩʪʫʧʘ ʢ ʙʝʟʦʧʘʩʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʝ, 
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ʦʩʥʦʚʥʳʭ ʫʩʣʫʛ ʚ ʦʙʣʘʩʪʠ ʩʘʥʠʪʘʨʠʠ ʠ ʧʨʦʯʥʳʭ ʥʘʚʳʢʦʚ ʛʠʛʠʝʥʳ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤʠ 

ʙʝʜʩʪʚʠʷʤʠ ʠ ʥʝʭʚʘʪʢʦʡ ʚʦʜʳéè 

ʅʦʚʦʝ ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʦʩʪʘʚʠʣʘ ʧʝʨʝʜ ʩʦʙʦʡ ʩʣʝʜʫʶʱʠʝ ʮʝʣʠ: 

ʧʦʚʳʰʝʥʠʝ ʚʥʠʤʘʥʠʷ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʚʦʜʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʮʝʣʝʡ ʠ ʢ 

ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʠ ʧʨʦʧʘʛʘʥʜʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤ ʠ ʧʨʦʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʢ 

ʨʘʩʰʠʨʝʥʠʶ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʧʘʨʪʥʝʨʩʪʚʘ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʜʣʷ ʩʦʜʝʡʩʪʚʠʷ ʨʝʘʣʠʟʘʮʠʠ 

ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ ʮʝʣʝʡ ʠ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʇʦʚʝʩʪʢʝ ʜʥʷ ʚ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘ ʧʝʨʠʦʜ ʜʦ 

2030 ʛʦʜʘ. 

ɼʘʥʥʦʝ ʜʝʩʷʪʠʣʝʪʠʝ ʜʝʣʘʝʪ ʘʢʮʝʥʪ ʥʘ ʚʦʧʨʦʩʳ ʥʝʭʚʘʪʢʠ ʚʦʜʳ, ʩʘʥʠʪʘʨʠʠ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ (ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ) ʵʢʦʩʠʩʪʝʤ, ʩʪʦʯʥʳʝ ʚʦʜʳ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ, 

ʧʨʠʨʦʜʦʡ ʠ ʨʝʢʘʤʠ, ʨʠʩʢʘʤʠ ʜʣʷ ʠ ʦʪ ʚʦʜʳ, ʘ ʪʘʢʞʝ ʥʘ ʚʦʧʨʦʩ çʚʟʘʠʤʦʩʚʷʟʠè, ʚʢʣʶʯʘʷ 

ʚʥʫʪʨʝʥʥʶʶ ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʮʝʣʷʤʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ.  

ʅʦʚʦʝ ɼʝʩʷʪʠʣʝʪʠʝ ʙʫʜʝʪ: 

 ʉʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʣʫʯʰʝʥʠʶ ʢʦʦʨʜʠʥʘʮʠʠ ʠ ʠʥʢʣʶʟʠʚʥʦʩʪʠ ʠʛʨʦʢʦʚ, ʚʦʚʣʝʯʝʥʥʳʭ 
ʚ ʫʧʨʘʚʣʝʥʠʝ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ.  

 ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʥʘʢʦʧʣʝʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʥʘʥʠʡ, ʧʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʷ 
ʜʦʩʪʫʧ ʢ ʵʪʠʤ ʟʥʘʥʠʷʤ (ʚʢʣʶʯʘʷ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʦʜʭʦʜʳ), ʘ ʪʘʢʞʝ ʥʘʢʦʧʣʝʥʠʝ ʥʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʎʋʈ, ʩʚʷʟʘʥʥʳʤ ʩ ʚʦʜʥʳʤʠ ʚʦʧʨʦʩʘʤʠ. 

 ʇʦʜʜʝʨʞʠʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʥʦʚʳʝ ʠʥʠʮʠʘʪʠʚʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʨʠʥʷʪʠʝ 
ʩʪʨʘʥʦʚʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʠ ʠʭ ʚʳʧʦʣʥʝʥʠʝ, ʘ ʪʘʢʞʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ ʢʦʦʨʜʠʥʘʮʠʶ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʥʦʨʦʚ ʧʫʪʝʤ ʫʩʠʣʝʥʠʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʭʘʥʠʟʤʦʚ ʢʦʦʨʜʠʥʘʮʠʠ ʥʘ 

ʛʣʦʙʘʣʴʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ ʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. 

  ʉʦʟʜʘʚʘʪʴ ʧʨʦʯʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʢʦʥʩʦʣʠʜʘʮʠʠ ʥʘʰʠʭ ʫʩʠʣʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 
ʜʘʣʴʥʝʡʰʝʝ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʥʘ ʧʝʨʠʦʜ 

2018-2028 ʛʦʜʳ, ʘ ʪʘʢʞʝ ʤʦʙʠʣʠʟʫʝʪ ʫʯʨʝʞʜʝʥʠʷ ʆʆʅ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʎʝʣʝʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʜʦʡ. 

ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʜʝʩʷʪʠʣʝʪʠʝ ʜʝʡʩʪʚʠʡ çɺʦʜʘ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷè, 2018-2028, 

ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʛʣʦʙʘʣʴʥʳʤʠ ʚʦʜʥʳʤʠ ʠʥʠʮʠʘʪʠʚʘʤʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

ʧʨʠʜʘʝʪʦʩʦʙʦʝ ʤʝʩʪʦ ʠ ʣʠʜʠʨʫʶʱʫʶ ʨʦʣʴ ʊʘʜʞʠʢʠʩʪʘʥʫ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ ʧʦ 

ʚʦʜʥʳʤ ʚʦʧʨʦʩʘʤ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʟʥʘʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʊʘʜʞʠʢʠʩʪʘʥʘ, 

ʢʘʢ ʩʪʨʘʥʳ-ʣʠʜʝʨʘ ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ ʛʣʦʙʘʣʴʥʦʡ ʚʦʜʥʦʡ ʧʦʚʝʩʪʢʠ ʜʥʷ.  
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ʋʏɸʉʊʀɽ ʀ ɺʂʃɸɼ ʈɽʉʇʋɹʃʀʂʀ ʊɸɼɾʀʂʀʉʊɸʅ ɺ ɻʃʆɹɸʃʔʅʆʄ ɺʆɼʅʆʄ ʇʈʆʎɽʉʉɽ 

ɻʣʦʙʘʣʴʥʳʝ ʚʦʜʥʳʝ ʠʥʠʮʠʘʪʠʚʳ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʧʨʠʜʘʣʠ ʦʩʦʙʦʝ ʤʝʩʪʦ ʠ ʣʠʜʠʨʫʶʱʫʶ 

ʨʦʣʴ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ ʧʦ ʚʦʜʥʳʤ ʚʦʧʨʦʩʘʤ ʠ ʦʙʝʩʧʝʯʠʣʠ ʧʨʠʟʥʘʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ 

ʊʘʜʞʠʢʠʩʪʘʥʘ, ʢʘʢ ʩʪʨʘʥʳ-ʣʠʜʝʨʘ ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ ʛʣʦʙʘʣʴʥʦʡ ʚʦʜʥʦʡ ʧʨʦʙʣʝʤʳ. ʕʪʠ ʠʥʠʮʠʘʪʠʚʳ ʜʘʜʫʪ 

ʠʤʧʫʣʴʩ ʨʝʰʝʥʠʶ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʤʠʨʦʚʦʤ ʫʨʦʚʥʝ. 
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PARTICIPATION AND CONTRIBUTION OF THE REPUBLIC OF TAJIKISTAN  

TO THE GLOBAL WATER PROCESS  

The global water initiatives of the Republic of Tajikistan gave to the country a special place and leading role 

on promotion of water issues at the international level and ensured international recognition of Tajikistan as a leader 

to promote global water issues. These initiatives will give impetus to the solution of water issues at the national, 

regional and global levels. 

Key words: initiative, leadership, water, international, regional, world, Tajikistan, conference, symposium, 

problem solution, country. 
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ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɿʝʤʣʠ, ʛ. ɹʠʰʢʝʢ, 

ʂʳʨʛʳʟʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ, 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ 

 

ʉʣʝʜʳ ʜʨʝʚʥʠʭ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʘʣʝʦʢʣʠʤʘʪʘ ʚ ʚʠʜʝ ʛʝʦʨʠʩʢʦʚʛʣʷʮʠʦ-

ʤʝʨʟʣʦʪʥʦʛʦ ʛʝʥʝʟʠʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʟʨʝʟʘʭ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ. ɺ ʛʦʨʥʳʭ ʩʪʨʘʥʘʭ 

ʚʳʜʝʣʷʶʪʩʷ ʦʪ 4 ʜʦ 8 ʩʪʘʜʠʡ ʩʤʝʥʳ ʚʝʢʦʚ ʦʣʝʜʝʥʝʥʠʷ ʩ ʤʝʞʣʝʜʥʠʢʦʚʳʤʠ ʧʝʨʠʦʜʘʤʠ. 

ʆʣʝʜʝʥʝʥʠʷ ɿʝʤʣʠ ʠ ʝʝ ʩʫʙʯʘʩʪʝʡ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠ ʩ ʤʥʦʛʦʣʝʪʥʝ-

ʤʝʨʟʣʳʤʠ ʧʦʨʦʜʘʤʠ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʛʨʘʜʘʮʠʠ ʠʣʠ ʛʣʷʮʠʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʚʳʟʳʚʘʶʪ 

ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʠ ʧʦ ʟʘʢʦʥʘʤ ʠʟʦʩʪʘʟʠʠ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪ 

ʣʠʪʦʩʬʝʨʫ ʛʦʨʥʳʭ ʩʪʨʘʥ ʠ ʣʝʜʥʠʢʦʚʳʭ ʱʠʪʦʚ. ʉʤʝʥʳ ʚʝʢʦʚ ʦʣʝʜʝʥʝʥʠʡ ʠ 

ʤʝʞʣʝʜʥʠʢʦʚʠʡ, ʜʝʛʨʘʜʘʮʠʠ ʤʥʦʛʦʣʝʪʥʝ-ʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ, ʩʚʷʟʘʥʳ ʩ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤʠ 

ʠʟʤʝʥʝʥʠʷ ʰʠʨʦʪʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʚ ʩʦʧʨʷʞʝʥʠʠ ʩ ʚʳʩʦʪʥʦʡ ʧʦʷʩʥʦʩʪʴʶ ʠ ʦʪʨʘʞʝʥʳ ʚ 

ʩʦʩʪʘʚʝ, ʩʪʨʦʝʥʠʠ, ʩʦʩʪʦʷʥʠʠ ʠ ʩʚʦʡʩʪʚʘʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʘʟʨʝʟʘʤʠ ʧʦʩʪ-ʢʨʠʦʛʝʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ [1-4]. 
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ʆʣʝʜʝʥʝʥʠʷ ʠ ʤʥʦʛʦʣʝʪʥʝ-ʤʝʨʟʣʳʝ ʧʦʨʦʜʳ ʚ ʩʚʷʟʠ ʩ ʠʭ ʚʝʩʴʤʘ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʠʥʜʫʮʠʨʫʶʪ ʛʝʦʨʠʩʢʠ ʚ ʚʠʜʝ: 1. ʇʫʣʴʩʘʮʠʡ 

ʠʭ ʷʟʳʢʦʚ; 2. ʃʝʜʦʚʳʭ ʦʙʚʘʣʦʚ; 3. ʌʠʨʥʦʚʳʭ ʣʘʚʠʥ; 4. ʇʨʦʨʳʚʦʚ ʚʦʜʳ ʠʟ 

ʚʥʫʪʨʠʣʝʜʥʠʢʦʚʳʭ ʧʦʣʦʩʪʝʡ; 5. ʆʙʨʘʟʦʚʘʥʠʠ ʧʨʦʨʳʚʦ-ʦʧʘʩʥʳʭ ʧʣʦʪʠʥ ʧʨʠ-ʣʝʜʥʠʢʦʚʳʭ ʠ 

/ ʠʣʠ ʤʦʨʝʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʛʦʨʥʳʭ ʦʟʝʨ; 6. ʆʙʨʘʟʦʚʘʥʠʷ ʦʙʨʫʰʝʥʠʝʤ ʯʘʩʪʠ ʣʝʜʥʠʢʘ ʠ/ʠʣʠ 

ʣʘʚʠʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʟʘʚʘʣʴʥʳʭ ʧʨʦʨʳʚʦ-ʦʧʘʩʥʳʭ ʧʣʦʪʠʥ ʛʦʨʥʳʭ ʦʟʝʨ. 

ɻʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʝ ʦʧʘʩʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʷʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʛʨʦʟʫ ʜʣʷ ʚʩʝʭ 

ʚʠʜʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʤʝʨʟʣʳʭ ʛʨʫʥʪʘʭ. ɺʳʩʦʢʠʝ ʪʝʤʧʳ ʜʝʛʨʘʜʘʮʠʠ ʣʝʜʥʠʢʦʚ ʧʨʠʚʦʜʷʪ 

ʢ ʛʝʦʨʠʩʢʘʤ ʙʝʟʚʦʟʚʨʘʪʥʦʡ ʧʦʪʝʨʝ ʠʩʪʦʯʥʠʢʦʚ ʧʨʝʩʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʧʠʪʴʝʚʦʡ 

ʚʦʜʳ. ɻʝʦʨʠʩʢʠ ʦʪ ʛʣʷʮʠʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʬʦʨʤʠʨʫʶʪ ʚ ʪʝʣʝ ʣʝʜʥʠʢʦʚ ʨʘʟʣʦʤʳ 

ʠ ʪʨʝʱʠʥʳ ʧʨʠʚʦʜʷʱʠʝ ʢ ʣʝʜʦʚʳʤ ʧʫʣʴʩʘʮʠʷʤ, ʦʙʨʫʰʝʥʠʷʤ, ʦʧʦʣʟʘʥʠʷʤ ʠ ʦʙʚʘʣʘʤ. 

ɿʝʤʣʝʪʨʷʩʝʥʠʷ ʠ ʩʝʡʩʤʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʦʜʚʠʞʢʠ ʨʘʟʜʝʣʷʶʪ ʝʜʠʥʳʡ ʣʝʜʥʠʢ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʧʦ ʨʘʟʤʝʨʘʤ ʣʝʜʦʚʳʝ ʙʣʦʢʠ. ɸʢʪʫʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʩʦʟʜʘʶʪ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʚ ʤʘʩʩʠʚʘʭ ʣʝʜʥʠʢʘ ʯʪʦ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʨʘʩʧʘʜʘ ʠ 

ʜʝʛʨʘʜʘʮʠʠ ʦʣʝʜʝʥʝʥʠʷ. 

ʅʘ ʩʦʩʪʘʚʣʝʥʥʦʡ ʀɻʅ ʤʦʜʝʣʠ ʢʨʠʦʩʬʝʨʳ ɿʝʤʣʠ (ʈʠʩ.1.) ʚʳʜʝʣʝʥʳ ʨʘʟʣʠʯʥʳʤʠ 

ʮʚʝʪʘʤʠʛʝʦʥʦʤʳ: 1-ʦʣʝʜʝʥʝʥʥʦʩʪʠ (ʢʨʘʩʥʳʡ); 2-ʤʝʨʟʣʦʪʥʦʩʪʠ (ʟʝʣʝʥʳʡ); 3-ʤʦʨʩʢʦʡ-

ʣʝʜʦʚʦʩʪʠ ʟʠʤʦʡ (ʬʠʦʣʝʪʦʚʳʡ); 4-ʤʦʨʩʢʦʡ-ʣʝʜʦʚʦʩʪʠ ʣʝʪʦʤ (ʩʠʥʠʡ); 5. 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʩʪʠ (ʢʦʨʠʯʥʝʚʳʡ); 6. ʘʢʚʘʪʦʨʠʘʣʴʥʦʩʪʠ (ʛʦʣʫʙʦʡ); 7. ʧʝʨʝʢʨʝʩʪʥʦʛʦ 

ʩʦʚʧʘʜʝʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʩʪʠ ʠ ʘʢʚʘʪʦʨʠʘʣʴʥʦʩʪʠ (ʢʦʨʠʯʥʝʚʳʝ ʠ ʛʦʣʫʙʳʝ ʣʠʥʠʠ). ʀɻʅ 

ʤʦʜʝʣʴ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ ʚ 1-ʫʶ ʦʯʝʨʝʜʴ ʙʫʜʫʪ 

ʜʝʛʨʘʜʠʨʦʚʘʪʴ ʣʝʜʥʠʢʠ ʧʦ ʰʠʨʦʪʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʥʘʯʘʣʝ ʵʢʚʘʪʦʨʠʘʣʴʥʳʝ, ʟʘʪʝʤ ʩ 

ʧʠʢʘʤʠ ʠʭ ʤʘʢʩʠʤʫʤʦʚ ʥʘ 25 ʩ.ʰ., 38 ʩ.ʰ., 46 ʩ.ʰ, 62 ʩ.ʰ. ʇʦʩʣʝ ʵʢʚʘʪʦʨʠʘʣʴʥʦʛʦ 

ʦʪʪʘʠʚʘʥʠʷ ʣʝʜʥʠʢʦʚ ʚʳʩʦʢʠ ʨʠʩʢʠ ʜʝʛʣʷʮʠʘʮʠʠ ʥʘ 45 ʶ.ʰ. ɹʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ 

ʜʝʛʨʘʜʘʮʠʠ ʦʣʝʜʝʥʝʥʥʦʩʪʠ ʥʘ 76 ʶ.ʰ, ʠ 62 ʩ.ʰ. ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʠʢʘ 

ʤʝʨʟʣʦʪʥʦʩʪʠ ʥʘ 65 ʩ.ʰ. [1]. 

 
ʈʠʩ. 1. ʀɻʅ ʤʦʜʝʣʴ ʧʦ-ʰʠʨʦʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʠʧʠʟʘʮʠʠ ʠ ʧʨʦʛʥʦʟʘ ʛʝʦʨʠʩʢʦʚ ʛʣʷʮʠʦ-ʤʝʨʟʣʦʪʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʥʘ ʧʣʘʥʝʪʝ ɿʝʤʣʷ ʠ ʝʝ ʩʫʙʯʘʩʪʷʭ 

 

ʂʳʨʛʳʟʩʪʘʥ ʩʦʩʪʦʠʪ ʠʟ 2-ʫʭ ʊʷʥʴ-ʐʘʥʴʩʢʦʡ ʠ ʇʘʤʠʨʦ-ɸʣʘʡʩʢʦʡ ʯʘʩʪʝʡ ʛʦʨʥʳʭ 

ʩʠʩʪʝʤ ʛʜʝ 94,2% ʝʝ ʪʝʨʨʠʪʦʨʠʠ ʣʝʞʠʪ ʚʳʰʝ 1 ʢʤ. ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʘ 40,8% ʚʳʰʝ 3 ʢʤ. 

ʂʣʠʤʘʪ ʨʝʟʢʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʩʢʦʥʪʨʘʩʪʘʤʠ ʚʳʩʦʪʥʦʡ ʧʦʷʩʥʦʩʪʠ. ʂʳʨʛʳʟʩʪʘʥ ʠʤʝʣ 8208 

ʣʝʜʥʠʢʦʚ ʧʣʦʱʘʜʴʶ 8100 ʢʤ
2
, ʢʦʪʦʨʳʝ ʧʠʪʘʶʪ 6 ʙʘʩʩʝʡʥʦʚ ʨʝʢ. ʆʣʝʜʝʥʝʥʥʦʩʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʠʭ ʧʣʦʱʘʜʠ ʚ ʙʘʩʩʝʡʥʘʭ ʩʪʦʢʘ ʨʝʢ ʚ ʩʣʝʜʫʶʱʝʤ ʫʤʝʥʴʰʘʶʱʝʤʩʷ 
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ʧʦʨʷʜʢʝ: 1. ʨ. ʉʘʨʳïɼʞʘʟ 33% ʦʪ ʦʙʱʝʛʦ ʦʣʝʜʝʥʝʥʠʷ ʂʳʨʛʳʟʩʪʘʥʘ, 2. ʨ. ʅʘʨʳʥ-17%, 3. 

ʛʦʨʥʦʝ ʦʙʨʘʤʣʝʥʠʝ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ-12%, 4. ʨ. ʂʳʟʳʣʩʫʫ-ʟʘʧʘʜʥʳʡ-8%, 5. 

ʙʝʩʩʪʦʯʥʳʡʙʘʩʩʝʡʥ ʦʟ. ʀʩʩʳʢ-ʂʫʣʴ-8%, 6. ʩʝʚʝʨʥʳʡ ʩʢʣʦʥ ʂʳʨʛʳʟʩʢʦʛʦ ʭʨʝʙʪʘ-5,8%. 

ʂʨʫʧʥʳʝ 7 ʣʝʜʥʠʢʦʚ ʠʤʝʶʪ ʧʣʦʱʘʜʠ ʦʪ 65 ʢʤ
2
 ʜʦ 632 ʢʤ

2
 ʠ ʜʣʠʥʫ ʦʪ 11 ʜʦ 60,5 ʢʤ. 

ʇʨʠʤʝʨʦʤ ʜʝʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʎɸʀʀɿ ʣʝʜʥʠʢʦʚ ʠ ʧʨʦʨʳʚʦ-ʦʧʘʩʥʳʭ ʛʦʨʥʳʭ 

ʦʟʝʨ ʠ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ ʂʳʨʛʳʟʩʪʘʥʘ, ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʥʝʥʥʳʝ ʨʘʙʦʪʳ ʧʦ ʧʨʦʝʢʪʫ 

çʆʙʩʝʨʚʘʪʦʨʠʷ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠè. ʎɸʀʀɿ ʩʦʚʤʝʩʪʥʦ ʩ GFZ 

ʇʦʪʩʜʘʤ (ɻʝʨʤʘʠʥʷ) ʩʦʟʜʘʣʠ ʫʥʠʢʘʣʴʥʫʶ ʚʳʩʦʢʦʛʦʨʥʫʶ ʩʪʘʥʮʠʶ ʥʘ ʚʳʩʦʪʝ 3,6 ʢʤ. 

ʚʙʣʠʟʠ ʦʟ. ʄʝʨʮʙʘʭʝʨʘ ʚ ʩʨʝʜʠʥʥʦʡ ʯʘʩʪʠ ʩʘʤʦʛʦ ʢʨʫʧʥʦʛʦ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʣʝʜʥʠʢʘ 

ʕʥʠʣʯʝʢ.  

ʆʙʩʝʨʚʘʪʦʨʠʷ ʠʤ. ʧʨʦʬ. ɻʦʪʬʨʠʜʘ ʄʝʨʮʙʘʭʝʨʘè ʦʙʦʨʫʜʦʚʘʥʘ ʢʦʤʧʣʝʢʩʦʤ ʥʘʫʯʥʳʭ 

ʧʨʠʙʦʨʦʚ ʨʘʙʦʪʘʶʱʠʭ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ, ʞʠʣʳʤ ʠ ʙʳʪʦʚʳʤ ʤʠʥʠ-ʢʘʤʧʫʩʦʤ, 

ʤʦʠʥʪʦʨʠʥʛʦʚʦʡ ʩʝʪʴʶ ʧʦʣʫʯʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʯʝʨʝʟ VSAT ʠ IRIDIUM  ʩʚʷʟʴ ʠ 

ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 1. ʆʮʝʥʢʘ ʜʠʥʘʤʠʢʠ ʣʝʜʥʠʢʦʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʷʥʴ-

ʐʘʥʷ; 2. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʣʝʜʥʠʢʘ ʕʥʳʣʯʝʢ; 3. ɺʳʷʚʣʝʥʠʝ ʠʥʜʠʢʘʪʦʨʦʚ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʯʝʨʝʟ ʛʣʷʮʠʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʷʚʣʝʥʠʷ; 4. ʂʦʨʨʝʣʷʪʠʚʥʘʷ ʦʮʝʥʢʘ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʛʣʷʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ; 5. ɺʳʷʩʥʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʧʨʦʨʳʚʘ ʦʟ. ʄʝʨʮʙʘʭʝʨʘ; 

6. ʆʥ-ʣʘʡʥ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ, ʩʝʡʩʤʠʯʝʩʢʠʤʠ, ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ; 7. ʀʟʫʯʝʥʠʝ ʚʥʫʪʨʠʣʝʜʥʠʢʦʚʳʭ ʜʨʝʥʘʞʥʳʭ ʩʠʩʪʝʤ; 8. ɺʳʧʦʣʥʝʥʠʝ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʧʣʘʥʝʪʘʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʎɸʀʀɿ ʥʘ ʙʘʟʝ ɺʳʩʦʢʦʛʦʨʥʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ɻʦʪʬʨʠʜʘ ʄʝʨʮʙʘʭʝʨʘ ʝʞʝʛʦʜʥʦ 

ʧʨʦʚʦʜʠʪ ʥʘ ʣʝʜʥʠʢʝ ʕʥʠʣʯʝʢ ʘʙʣʷʮʠʦʥʥʳʝ ʠ GPS ʠʟʤʝʨʝʥʠʷ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʩʭʦʜʥʳʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʠ ʨʘʩʯʸʪʘ ʙʘʣʘʥʩʘ ʤʘʩʩʳ ʣʝʜʥʠʢʘ; ʧʦʣʫʯʝʥʠʷ ʩʢʦʨʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʜʚʠʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʝʛʤʝʥʪʦʚ ʣʝʜʥʠʢʘ; ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʩʲʝʤʢʠ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʛʣʷʮʠʘʣʴʥʦʡ ʪʝʢʪʦʥʠʢʠ ʠ ʣʝʜʦʚʳʭ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ ʨʘʡʦʥʝ ʦʟ. ʄʝʨʮʙʘʭʝʨʘ. ʊʘʢ, 

ʆʨʫʥʙʘʝʚʳʤ ʉ.ɾ., ʋʩʫʧʘʝʚʳʤ ʐ.ʕ. ʧʨʦʚʝʜʝʥʳ ʟʘʧʠʩʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʰʫʤʦʚ ʚ 22 ʪʦʯʢʘʭ 

ʧʦ ʧʨʦʬʠʣʶ ʖʛ-ʉʝʚʝʨ (ʨʠʩ.2). ʈʝʛʠʩʪʨʘʮʠʷ ʢʦʣʝʙʘʥʠʡ ʧʦʯʚʳ ʠ ʣʝʜʷʥʦʛʦ ʩʣʦʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʩʝʡʩʤʦʩʪʘʥʮʠʠ Mark (ʩʝʥʩʦʨ MarcL3D4 ʠ ʜʠʛʠʪʘʡʟʝʨ EDL). ʇʦʣʫʯʝʥʳ 

ʟʘʧʠʩʠ ʤʠʢʨʦʩʝʡʩʤ ʧʦ 22 ʧʫʥʢʪʘʤ ʠʟʤʝʨʝʥʠʡʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʟʘʧʠʩʠ ʧʦ 30 ʤʠʥʫʪ. 

ʄʝʪʦʜʦʤ ʩʧʝʢʪʨʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ (H/V) ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʠʩʢʘ, ʫʩʪʘʥʦʚʣʝʥ ʧʠʢ 

ʨʝʟʦʥʘʥʩʘ ʚ ʯʘʩʪʦʪʘʭ 6,7 Hz ʠ 8 Hz, ʧʨʠʫʨʦʯʝʥ ʢ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʣʦʷ ʣʝʜʥʠʢʘ[2-3]. 

 

  
ʈʠʩ.2. ʇʫʥʢʪʳ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠʟʤʝʨʝʥʠʡ ʩʝʡʩʤʠʯʝʩʢʠʭ ʰʫʤʦʚ ʧʦ ʧʨʦʬʠʣʶ (22 ʧʫʥʢʪʦʚ, ʜʣʠʥʘ ʧʨʦʬʠʣʷ -1,5 

ʢʤ) 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʨʝʟʦʥʘʥʩʥʦʡ ʯʘʩʪʦʪʳʤʦʨʝʥʥʳʭ ʠ ʣʝʜʦʚʳʭ ʪʦʣʱ, ʧʨʦʚʦʜʠʣʠ ʧʦ 

ʩʧʝʢʪʨʘʣʴʥʳʝʤ ʩʦʪʥʦʰʝʥʠʷʤ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʠʧʦʣʴʟʫʷ 

ʫʨʘʚʥʝʥʠʝ:  

f = Vs / 4h 

ʛʜʝ f = ʨʝʟʦʥʘʥʩʥʘʷ ʯʘʩʪʦʪʘVs=ʩʢʦʨʦʩʪʴ ʧʦʧʝʨʝʯʥʦʡ ʫʧʨʫʛʦʡ ʚʦʣʥʳ h = ʪʦʣʱʠʥʘ ʩʣʦʷ. 

ʊʘʢʞʝ, ʫʯʠʪʳʚʘʣʠʩʴ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʟʘʧʠʩʝʡ ʢʦʤʧʣʝʢʥʳʝ ʩʠʪʫʘʮʠʠ, ʧʨʠ ʩʣʦʞʥʳʭ 

ʨʝʟʦʥʘʥʩʥʳʭ ʯʘʩʪʦʪʘʭ, ʢʦʛʜʘ ʠʤʝʣʠʩʴ ʥʝʩʢʦʣʴʢʦ ʧʠʢʦʚ ʚ ʩʧʝʢʪʨʘʣʴʥʦʡ ʦʪʥʦʰʝʥʠʠ: ɸ. 

ʥʘʣʠʯʠʝ ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ɹ. ʩʣʘʙʦʝ ʦʪʣʠʯʠʝ ʠʤʧʝʜʘʥʩʘ, ɺ. ʪʦʧʦʛʨʘʬʠʷ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʠʩʩʣʝʜʦʚʘʥʠʠ (Annie Souriau et all, ʠ Victor Chen Tsai çThe Use of Simple 


