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ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʦʙʣʘʜʘʶʪ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ 

(60%), ʙʦʣʦʪʥʦ-ʧʦʜʟʦʣʠʩʪʳʝ (22,6%), ʪʦʨʬʷʥʦ-ʙʦʣʦʪʥʳʝ (10,7%), 

ʘʣʣʶʚʠʘʣʴʥʳʝ (2,5%) ʠ ʜʝʨʥʦʚʦ-ʛʣʝʝʚʳʝ (ʤʝʥʝʝ 1%) ʧʦʯʚʳ. 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʟʘʥʠʤʘʶʪ ʦʢʦʣʦ  30 % ʚʩʝʡ ʧʣʦʱʘʜʠ ʦʙʣʘʩʪʠ. 

ʅʘ ʧʘʰʥʶ ʧʨʠʭʦʜʠʪʩʷ 1 ʤʣʥ 500 ʪʳʩ. ʛʘ (18 %), ʥʘ ʩʝʥʦʢʦʩʳ ð 635, 4 ʪʳʩ. ʛʘ 

(7,6%), ʥʘ ʧʘʩʪʙʠʱʘ ð 672,0 ʪʳʩ. ʛʘ (8,0 %). ɺ ʦʙʣʘʩʪʠ ʧʨʝʦʙʣʘʜʘʶʪ 

ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʝ ʟʝʤʣʠ, 2/3 ʧʦʯʚ ʩʦʜʝʨʞʘʪ ʤʝʥʝʝ 2% ʛʫʤʫʩʘ, ʧʦʯʪʠ ʚʩʝ 

ʧʦʯʚʳ ʦʱʫʱʘʶʪ ʥʝʜʦʩʪʘʪʦʢ ʬʦʩʬʦʨʘ ʠ ʙʝʜʥʳ ʢʘʣʠʝʤ. 1 ʤʣʥ 250 ʪʳʩ. ʛʘ 

ʧʘʰʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʠʩʣʳʤʠ ʧʦʯʚʘʤʠ, 4,8 %  ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ 

ʟʘʙʦʣʦʯʝʥʳ ʠ ʧʝʨʝʫʚʣʘʞʥʝʥʳ, 26% ï ʟʘʢʫʩʪʘʨʝʥʳ, 20% ï ʟʘʩʦʨʝʥʳ ʢʘʤʥʷʤʠ 

[1]. ɿʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʟʘʥʠʤʘʶʪ ʧʦʯʚʳ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʩʤʳʚʘ ʙʦʣʝʝ 8 

ʪ/ʛʘ ʚ ʛʦʜ (ʊʦʨʦʧʝʮʢʠʡ, ɸʥʜʨʝʘʧʦʣʴʩʢʠʡ, ʇʝʥʦʚʩʢʠʡ ʨʘʡʦʥʳ); ʩʚʳʰʝ 6 ʪ/ʛʘ 

ʩʤʳʚʘʝʪʩʷ ʚ ɿʘʧʘʜʥʦʜʚʠʥʩʢʦʤ ʠ ʆʩʪʘʰʢʦʚʩʢʦʤ ʨʘʡʦʥʘʭ. ʅʘʠʤʝʥʴʰʠʡ ʩʤʳʚ ʚ 

ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʘʭ: ʚ ʂʘʣʷʟʠʥʩʢʦʤ ð ʤʝʥʝʝ 1ʪ/ʛʘ, ʂʦʥʘʢʦʚʩʢʦʤ, ʂʠʤʨʩʢʦʤ, 
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ʈʘʤʝʰʢʦʚʩʢʦʤ, ɹʝʞʝʮʢʦʤ, ʄʘʢʩʘʪʠʭʠʥʩʢʦʤ ï ʦʪ 1 ʜʦ 3 ʪ/ʛʘ. ɺ ʦʩʪʘʣʴʥʳʭ 

ʨʘʡʦʥʘʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʤʳʚʘ ʧʦʯʚ ʩʦʩʪʘʚʣʷʝʪ 3 - 6 ʪ/ ʛʘ ʚ ʛʦʜ. 

ɺ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʧʨʷʤʦʝ ʫʥʠʯʪʦʞʝʥʠʝ ʧʦʯʚ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʟʘʪʦʧʣʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘʤʠ, 

ʥʝʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʨʘʙʦʪ. ɺ ʢʘʞʜʦʤ ʨʘʡʦʥʝ 

ʦʙʣʘʩʪʠ ʥʘʩʯʠʪʳʚʘʶʪʩʷ ʜʝʩʷʪʢʠ ʥʝʫʯʪʝʥʥʳʭ, ʩʘʤʦʚʦʣʴʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ 

ʢʘʨʴʝʨʦʚ, ʢʦʪʦʨʳʝ ʚʳʚʦʜʷʪ ʠʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʘ ʪʳʩʷʯʠ 

ʛʝʢʪʘʨʦʚ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ, ʧʦʡʤʝʥʥʳʭ ʣʫʛʦʚ, ʧʘʩʪʙʠʱ. 

ɺ ʦʙʣʘʩʪʠ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 9 ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ, ʦʙʲʝʤʦʤ ʙʦʣʝʝ 50 

ʤʣʥ ʤ3 ʢʘʞʜʳʡ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʠʭ ʚ ʧʨʝʜʝʣʘʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʛʨʘʥʠʮ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1100 ʢʤ2. ʉʦʟʜʘʥʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱ ʧʨʠʚʝʣʦ ʢ ʠʟʲʷʪʠʶ 29 

ʪʳʩ. ʛʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ, ʧʦʪʝʨʝ ʧʨʦʜʫʢʮʠʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʫʱʝʨʙʫ.                         

ɺʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʷʚʣʷʶʪʩʷ ʘʪʤʦʩʬʝʨʥʳʝ 

ʚʳʧʘʜʝʥʠʷ. ɺʣʠʷʥʠʝ ʪʝʭʥʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʧʦʯʚʫ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ 

ʱʝʣʦʯʥʦ-ʢʠʩʣʦʪʥʳʭ ʠ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʥʘʢʦʧʣʝʥʠʷ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. ʂ ʘʢʪʠʚʥʳʤ ʧʝʜʦʛʝʦʭʠʤʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʘʤ ʦʪʥʦʩʷʪʩʷ 

ʥʝʪʦʢʩʠʯʥʳʝ ʠ ʩʣʘʙʦʪʦʢʩʠʯʥʳʝ ʵʣʝʤʝʥʪʳ ʩ ʚʳʩʦʢʠʤʠ ʢʣʘʨʢʘʤʠ ï ʞʝʣʝʟʦ, 

ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ, ʱʝʣʦʯʠ, ʤʠʥʝʨʘʣʴʥʳʝ ʢʠʩʣʦʪʳ. ʅʘ ʦʢʠʩʣʠʪʝʣʴʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚʣʠʷʶʪ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʛʘʟʳ, ʥʘʧʨʠʤʝʨ, 

ʩʝʨʦʚʦʜʦʨʦʜ ʠ ʤʝʪʘʥ. ʂ ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʘʤ, ʜʝʡʩʪʚʫʶʱʠʤ ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʥʘ ʙʠʦʪʫ, ʦʪʥʦʩʷʪʩʷ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʝ ʤʝʪʘʣʣʳ ʩ ʥʠʟʢʠʤʠ ʢʣʘʨʢʘʤʠ 

(ʨʪʫʪʴ, ʢʘʜʤʠʡ, ʩʚʠʥʝʮ ʠ ʜʨ.). ʆʥʠ ʦʙʨʘʟʫʶʪ ʢʦʥʪʨʘʩʪʥʳʝ ʘʨʝʘʣʳ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ [2]    

ɺ ʧʳʣʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʝʦʙʣʘʜʘʶʪ ʤʘʢʨʦʵʣʝʤʝʥʪʳ 

(ʞʝʣʝʟʦ, ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ). ʉʣʝʜʩʪʚʠʝʤ ʦʩʘʞʜʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʳʣʠ 

ʷʚʣʷʝʪʩʷ ʦʞʝʣʝʟʥʝʥʠʝ ʧʦʯʚ. ɺ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚʘʭ ʪʝʭʥʦʛʝʥʥʘʷ 

ʘʢʢʫʤʫʣʷʮʠʷ ʟʘʪʫʰʝʚʳʚʘʝʪ ʬʦʥʦʚʫʶ ʵʣʶʚʠʘʣʴʥʦ-ʠʣʣʶʚʠʘʣʴʥʫʶ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʧʨʦʬʠʣʷ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʶ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʧʦʜʯʠʥʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʘʭ [2]. 

ʉʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʥʘʛʨʫʟʢʠ ʘʪʤʦʩʬʝʨʥʳʭ ʚʳʧʘʜʝʥʠʡ ʩʝʨʳ ʥʘ 

ɽʚʨʦʧʝʡʩʢʫʶ ʪʝʨʨʠʪʦʨʠʶ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʝʪ 1,0 ʪ/ʢʤ2 ʚ ʛʦʜ, ʘʟʦʪʘ - 0,64 ʪ/ʢʤ2 

ʚ ʛʦʜ. ʇʨʠ ʩʨʝʜʥʝʡ ʥʘʛʨʫʟʢʝ ʧʦ ʪʷʞʝʣʳʤ ʤʝʪʘʣʣʘʤ ʚ 0,2 - 0,23 ʪ/ʢʤ2 

ʣʦʢʘʣʴʥʘʷ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 10 ʪ/ʢʤ2 [2].  

 ʇʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ʊʚʝʨʩʢʦʡ 

ʦʙʣʘʩʪʠ [1], ɺʝʨʭʥʝʚʦʣʞʩʢʠʡ ʨʝʛʠʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʡʦʥʘʤ ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʠʤ ʟʘʛʨʷʟʥʝʥʠʝʤ ʧʦʯʚ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ.  

ɺ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʟʘʛʨʷʟʥʝʥʠʝʤ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ. ʆʧʨʝʜʝʣʷʝʪʩʷ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʦʯʚʘʭ ʞʝʣʝʟʘ, ʤʘʨʛʘʥʮʘ, ʤʝʜʠ, ʩʚʠʥʮʘ, ʮʠʥʢʘ, ʭʨʦʤʘ, ʥʠʢʝʣʷ, 

ʨʪʫʪʠ. ɺ 2017 ʛ., ʧʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ 

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʫʜʝʣʴʥʳʡ ʚʝʩ ʧʨʦʙ ʧʦʯʚ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʘʤ 

ʧʦ ʩʘʥʠʪʘʨʥʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʩʦʩʪʘʚʠʣ 1,4% ʠ 1,5% ʧʨʦʙ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ [1] . 
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ɺ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ ʦʪʤʝʯʘʝʪʩʷ ʧʝʨʝʥʘʩʳʱʝʥʠʝ ʧʦʯʚ 

ʩʦʝʜʠʥʝʥʠʷʤʠ ʞʝʣʝʟʘ (ʙʦʣʝʝ 8 ʪʳʩ. ʤʛ/ʢʛ). ɺ ʟʘʧʘʜʥʦʡ ʧʦʣʦʚʠʥʝ ʦʙʣʘʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʝʤʣʠ ʩʦʜʝʨʞʘʪ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʤʝʥʝʝ 4 - 6 ʪʳʩ. ʤʛ/ʢʛ. 

ʇʨʝʚʳʰʝʥʠʝ ʇɼʂ ʧʦ ʞʝʣʝʟʫ ʦʪʤʝʯʘʝʪʩʷ ʚ ʧʦʯʚʘʭ ʂʦʥʘʢʦʚʩʢʦʛʦ, 

ʊʦʨʞʦʢʩʢʦʛʦ, ʋʜʦʤʝʣʴʩʢʦʛʦ, ʂʘʰʠʥʩʢʦʛʦ, ʂʠʤʨʩʢʦʛʦ, ʂʨʘʩʥʦʭʦʣʤʩʢʦʛʦ, 

ʈʘʤʝʰʢʦʚʩʢʦʛʦ, ʉʦʥʢʦʚʩʢʦʛʦ, ʂʝʩʦʚʦʛʦʨʩʢʦʛʦ ʠ ɺʝʩʴʝʛʦʥʩʢʦʛʦ ʨʘʡʦʥʦʚ. ʉ 

ʢʘʞʜʳʤ ʛʦʜʦʤ ʚ ʧʦʯʚʘʭ ʨʘʩʪʝʪ ʩʦʜʝʨʞʘʥʠʝ ʤʘʨʛʘʥʮʘ, ʢʦʪʦʨʦʝ ʧʨʠʙʣʠʞʘʝʪʩʷ 

ʢ ʇɼʂ. ʇʨʝʚʳʰʝʥʠʝ ʬʦʥʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ (650 ʤʛ/ʢʛ) ʥʘʙʣʶʜʘʝʪʩʷ ʚ 

ɸʥʜʨʝʘʧʦʣʴʩʢʦʤ, ʆʣʝʥʠʥʩʢʦʤ ʠ ʊʦʨʞʦʢʩʢʦʤ ʨʘʡʦʥʘʭ. ʂ ʚʦʩʪʦʢʫ ʠ ʩʝʚʝʨʫ 

ʦʙʣʘʩʪʠ ʩʦʜʝʨʞʘʥʠʝ ʤʘʨʛʘʥʮʘ ʚ ʧʦʯʚʘʭ ʧʘʜʘʝʪ ʜʦ 90-200 ʤʛ/ʢʛ. ʀʩʪʦʯʥʠʢʘʤʠ 

ʧʦʩʪʫʧʣʝʥʠʷ ʤʘʨʛʘʥʮʘ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʯʘʩʪʦ ʷʚʣʷʶʪʩʷ ʫʜʦʙʨʝʥʠʷ ʠ 

ʞʠʜʢʦʝ ʪʦʧʣʠʚʦ. 

ʅʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʠ ʫʚʝʣʠʯʝʥʠʷ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʦʜʝʨʞʘʥʠʷ ʤʝʜʠ ʚ ʧʦʯʚʘʭ, ʫʨʦʚʥʠ ʝʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʩʪʘʶʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʇɼʂ (58 ʤʛ/ʢʛ) ʠ ʬʦʥʦʚʳʭ ʚʝʣʠʯʠʥ (15 ʤʛ/ʢʛ). ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ ʧʦʯʚʳ ʠʤʝʶʪ ʩʦʜʝʨʞʘʥʠʝ ʤʝʜʠ  ʤʝʥʝʝ 10 ʤʛ/ʢʛ. 

ʅʘʢʦʧʣʝʥʠʝ ʮʠʥʢʘ ʪʘʢʞʝ ʥʝ ʜʦʩʪʠʛʘʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʇɼʂ. ʊʦʣʴʢʦ ʚ 11 ʨʘʡʦʥʘʭ 

ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦʡ  

ʢʦʥʮʝʥʪʨʘʮʠʝʡ (30-50 ʤʛ/ʢʛ) ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ. ɺ ʦʩʪʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʦʪʤʝʯʘʝʪʩʷ 

ʥʠʟʢʦʝ ʠ ʦʯʝʥʴ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ ʚ ʧʦʯʚʘʭ (ʤʝʥʝʝ 30 ʤʛ/ʢʛ). ʉʚʠʥʝʮ 

ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʧʦʯʚʘʭ ʚʩʝʭ ʨʘʡʦʥʦʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʥʝʙʦʣʴʰʠʭ 

ʢʦʣʠʯʝʩʪʚʘʭ (ʥʠʞʝ ʇɼʂ). ʅʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʚʠʥʮʘ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʯʚʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʢ ʚʦʩʪʦʢʫ (ʜʦ 14,4 ʤʛ/ʢʛ).  

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʦʙʣʘʩʪʠ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʦʮʝʩʩʳ 

ʫʥʠʯʪʦʞʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʩʥʠʞʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ, ʫʩʠʣʝʥʠʷ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ,  ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʟʝʤʣʠ ʦʪʣʠʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʝʣʝʟʘ, ʤʘʨʛʘʥʮʘ. ɺ ʦʙʣʘʩʪʠ 

ʥʘʟʨʝʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ 

ʠ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʧʦʯʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ.    
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʜʦʢʣʘʜ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 

2017 ʛʦʜʫ. ʊʚʝʨʴ, 2018. 

2. ʊʠʭʦʤʠʨʦʚ ʆ.ɸ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʛʝʦʛʨʘʬʠʷ ʊʚʝʨʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʊʚʝʨʴ, 1997. 
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ɺʆʀʅʆɺ ɸ. ɺ.  

ʉʪʫʜʝʥʪ 1 ʢʫʨʩʘ ʤʘʛʠʩʪʨʘʪʫʨʳ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ  

çʕʢʦʣʦʛʠʷ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝè  

ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʜ.ʛ.ʥ. ʊʠʭʦʤʠʨʦʚ ʆ.ɸ. 
 

 

 

 

ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ʀ ʂɸʏɽʉʊɺʆ ɺʆɼʓ 

ɺɽʈʍʅɽɺʆʃɾʉʂʆɻʆ ɺʆɼʆʍʈɸʅʀʃʀʑɸ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ɺʝʨʭʥʝʚʦʣʞʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʅʘ ʦʩʥʦʚʝ 

ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʭʘʨʘʢʪʝʨʥʳʝ 

ʜʣʷ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʷ, ʨʘʩʩʤʦʪʨʝʥʘ ʜʠʥʘʤʠʢʘ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʟʥʘʯʝʥʠʡ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢ ʞʝ ʙʳʣʘ ʜʘʥʘ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ 

ʚʦʜʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ, ʢʘʯʝʩʪʚʦ ʚʦʜʳ, 

ʜʠʥʘʤʠʢʘ 
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MODERN CONDITION AND QUALITY OF WATER OF THE 

VERKHNEVOLZHSKOGO RESERVOIR  

 

Abstract: This article presents the results of an assessment of the current state and 

quality of water in the Upper Volga reservoir. Based on the survey data, pollutants 

characteristic for observation points were identified, the dynamics of average 

annual values of priority pollutants were examined, and the water quality of the 

reservoir was assessed. 

Key words: reservoir, pollutants, water quality, dynamics 

 

ɺʝʨʭʥʝʚʦʣʞʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʩʦʩʪʦʠʪ ʠʟ ʩʦʦʙʱʘʶʱʠʭʩʷ ʤʝʞʜʫ 

ʩʦʙʦʡ ʦʟʸʨ ʉʪʝʨʞ, ɺʩʝʣʫʛ, ʇʝʥʦ ʠ ɺʦʣʛʦ, ʠʤʝʶʱʠʭ ʚʳʪʷʥʫʪʫʶ ʬʦʨʤʫ ʠ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʞʸʣʦʙʦʦʙʨʘʟʥʳʭ ʧʦʥʠʞʝʥʠʷʭ ʨʝʣʴʝʬʘ. ʇʨʠ ʚʳʩʦʢʦʤ 

ʧʦʣʦʞʝʥʠʠ ʫʨʦʚʥʷ, ʙʣʠʟʢʦʤ ʢ ʅʇʋ, ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

http://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/894/%D0%9E%D0%B7%D0%B5%D1%80%D0%BE
http://water-rf.ru/%D0%92%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5_%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D1%8B/1953/%D0%92%D0%BE%D0%BB%D0%B3%D0%BE
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ʝʜʠʥʳʡ ʚʦʜʦʸʤ, ʘ ʚ ʤʝʞʝʥʴ ʧʨʠ ʩʠʣʴʥʦʡ ʩʨʘʙʦʪʢʝ ʫʨʦʚʥʷ ʚʦʜʳ ʨʘʩʯʣʝʥʷʝʪʩʷ 

ʥʘ ʩʣʘʙʦ ʩʦʦʙʱʘʶʱʠʝʩʷ ʦʟʸʨʘ.  

ɺʝʨʭʥʝʚʦʣʞʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʣʝʪʥʠʡ ʤʝʞʝʥʥʳʡ 

ʧʝʨʠʦʜ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʫʨʦʚʥʝʡ ʚ ʚʝʨʭʦʚʴʷʭ ɺʦʣʛʠ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʣʝʡ, ʢʦʤʤʫʥʘʣʴʥʳʭ ʥʫʞʜ ʠ ʜʣʷ ʥʫʞʜ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠʤʝʝʪ ʜʣʷ ʦʪʜʳʭʘ, ʪʫʨʠʟʤʘ ʠ ʨʳʙʦʣʦʚʩʪʚʘ. 

ʅʘʙʣʶʜʝʥʠʷ ʥʘ ɺʝʨʭʥʝʚʦʣʞʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚʝʣʠʩʴ ʚ 6 ʩʪʚʦʨʘʭ:          

1. ʆʟʝʨʦ ɺʦʣʛʦ, ʧ. ʇʝʥʦ; 

2. ʆʟʝʨʦ ɺʦʣʛʦ, ʜ. ɼʝʚʠʯʴʝ; 

3. ɺʝʨʭʥʝʚʦʣʞʩʢʠʡ ʙʝʡʰʣʦʪ; 

4. ʋʩʪʴʝ ʨ. ʂʫʜʴ (ʧʨʦʪʦʢʘ ʦʟʝʨ ʇʝʥʦ ʠ ɺʩʝʣʫʛ); 

5. ʋʩʪʴʝ ʨ. ʈʫʥʘ (ʧʨʦʪʦʢʘ ʦʟʝʨ ɺʩʝʣʫʛ ʠ ʉʪʝʨʞ), ʜ. ʐʠʨʢʦʚʦ; 

6. ʄʝʩʪʦ ʚʧʘʜʝʥʠʷ ʨ. ɺʦʣʛʘ ʚ ʦʟ. ʉʪʝʨʞ, ʜ. ʂʦʢʦʚʢʠʥʦ. 

ɼʣʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʪʚʦʨʦʚ ɺʝʨʭʥʝʚʦʣʞʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʭʘʨʘʢʪʝʨʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʚʦʜʝ ʤʘʨʛʘʥʮʘ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʮʚʝʪʥʦʩʪʠ. ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʘʨʛʘʥʮʘ ʚ ʩʪʚʦʨʝ ʦʙʲʷʩʥʷʝʪʩʷ 

ʪʝʤ, ʯʪʦ ʚʳʰʝ ʵʪʦʛʦ ʩʪʚʦʨʘ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚʧʘʜʘʝʪ ʨ. ɾʫʢʦʧʘ, ʢʦʪʦʨʘʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʪʨʘʥʟʠʪ ʚʦʜʳ ʠʟ ʙʦʣʦʪʘ ʚ ʦʟʝʨʦ. ʕʪʠʤ ʦʙʲʷʩʥʷʶʪʩʷ ʠ 

ʧʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʮʚʝʪʥʦʩʪʠ ʚʦʜʳ.  

ʅʘ ʨʠʩ. 1-2  ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ (ɿɺ) ʚ ʚʦʜʝ ʩʪʚʦʨʦʚ ɺʝʨʭʥʝʚʦʣʞʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ: ʧ. ʇʝʥʦ, ʜ. 

ɼʝʚʠʯʴʝ. 

 
ʈʠʩ.1. ʉʦʜʝʨʞʘʥʠʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ɿɺ ʚ ʩʪʚʦʨʝ ʦʟ. ɺʦʣʛʦ, ʧ. ʇʝʥʦ 

 

ɺ ʩʪʚʦʨʝ ʜ. ɼʝʚʠʯʴʝ ʟʥʘʯʝʥʠʷ ɹʇʂ5 ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʥʦʨʤʘʪʠʚ 

ʇɼʂ. ɿʥʘʯʝʥʠʷ ʍʇʂ ʚ ʚʦʜʝ ʜʘʥʥʦʛʦ ʩʪʚʦʨʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʶʪ 2,2-2,4 ʇɼʂ. ʅʝʬʪʝʧʨʦʜʫʢʪʳ ʧʨʝʚʳʰʘʶʪ ʥʦʨʤʫ ʚ 

http://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1006/%D0%92%D0%BE%D0%B4%D0%BE%D1%91%D0%BC
http://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1746/%D0%9C%D0%B5%D0%B6%D0%B5%D0%BD%D1%8C
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1,8 ʨʘʟʘ ʚ ʟʠʤʥʠʡ ʠ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜʳ. ʂʦʥʮʝʥʪʨʘʮʠʠ ʤʘʨʛʘʥʮʘ ʚ ʧʝʨʚʦʤ 

ʧʦʣʫʛʦʜʠʠ ʤʘʢʩʠʤʘʣʴʥʳʝ (ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ 15-17 ʇɼʂ), ʣʝʪʦʤ ʦʥʠ ʩʥʠʞʘʶʪʩʷ 

ʜʦ 11 ʇɼʂ, ʦʩʝʥʴʶ ï ʜʦ 8 ʇɼʂ. ʂʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʘ ʘʤʤʦʥʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʳʰʘʶʪ ʥʦʨʤʫ ʪʦʣʴʢʦ ʚʝʩʥʦʡ. ʂʦʥʮʝʥʪʨʘʮʠʠ ʞʝʣʝʟʘ ʦʙʱʝʛʦ ʟʠʤʦʡ 

ʩʦʩʪʘʚʣʷʶʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ï 2,4 ʇɼʂ; ʚʝʩʥʦʡ ʦʥʠ ʫʤʝʥʴʰʘʶʪʩʷ ʜʦ 

1,7 ʇɼʂ; ʣʝʪʦʤ ʟʥʘʯʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1,4 ʇɼʂ; ʦʩʝʥʴʶ ʦʪʤʝʯʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʜʦ 2,2 ʇɼʂ. ʇʦʢʘʟʘʪʝʣʴ ʮʚʝʪʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 3,5 ʇɼʂ 

ʟʠʤʦʡ ʜʦ 4,5 ʇɼʂ ʚʝʩʥʦʡ; ʣʝʪʦʤ ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ 4,9 ʇɼʂ; ʦʩʝʥʴʶ ï 4,1 

ʇɼʂ. 

 

 
ʈʠʩ. 2. ʉʦʜʝʨʞʘʥʠʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ɿɺ ʚ ʩʪʚʦʨʝ ʦʟ. ɺʦʣʛʦ, ʜ. ɼʝʚʠʯʴʝ 

 

ʍʘʨʘʢʪʝʨʥʳʤʠ ʟʘʛʨʷʟʥʷʶʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʚ ʧʫʥʢʪʘʭ ʥʘʙʣʶʜʝʥʠʡ ʚ 

2015 ʛ. ʷʚʣʷʣʠʩʴ ʤʘʨʛʘʥʝʮ, ʞʝʣʝʟʦ ʦʙʱʝʝ, ʍʇʂ, ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʘʤʤʦʥʠʡ-

ʠʦʥ, ɹʇʂ5, ʧʦʢʘʟʘʪʝʣʴ ʮʚʝʪʥʦʩʪʠ. 

ʅʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʨʠʦʨʠʪʝʪʥʳʭ ɿɺ ʚ 

ʩʪʚʦʨʝ ʦʟ. ɺʦʣʛʦ (ʜ. ʇʝʥʦ) ʟʘ 2014-2015 ʛʛ. 

ɺ 2015 ʛ. ʚ ʚʦʜʝ ʜʘʥʥʦʛʦ ʩʪʚʦʨʘ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʨʝʚʳʰʝʥʠʝ ʇɼʂ ʧʦ 

ʤʘʨʛʘʥʮʫ (11 ʇɼʂ), ʧʦ ʮʚʝʪʥʦʩʪʠ (3,5 ʇɼʂ), ʧʦ ʞʝʣʝʟʫ ʦʙʱʝʤʫ (1,5 ʇɼʂ), ʧʦ 

ʍʇʂ (2,1 ʇɼʂ), ʧʦ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤ (2 ʇɼʂ), ʧʦ ɹʇʂ5 (1,4 ʇɼʂ). ɺ 2015 ʛ. 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʚʦʜʝ ʜʘʥʥʦʛʦ ʩʪʚʦʨʘ ʤʘʨʛʘʥʮʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 2014 ʛ. ɺ 2 

ʨʘʟʘ ʚʳʨʦʩʣʠ ʧʦʢʘʟʘʪʝʣʠ ɹʇʂ5; ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 

ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʮʚʝʪʥʦʩʪʠ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 2014 ʛ. ʚ 2015 ʛ. ʩʥʠʞʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʡ (ʚ 1,2 ʨʘʟʘ) ʦʪʤʝʯʘʣʦʩʴ ʧʦ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤ ʠ ʍʇʂ; ʚ 1,3 ʨʘʟʘ 

ʧʦ ʞʝʣʝʟʫ ʦʙʱʝʤʫ ʠ ʚ 1,7 ʨʘʟʘ ʧʦ ʘʤʤʦʥʠʡ-ʠʦʥʫ. 
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ʈʠʩ. 3. ʀʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʨʠʦʨʠʪʝʪʥʳʭ ɿɺ ʚ ʩʪʚʦʨʝ ʦʟ. ɺʦʣʛʦ (ʧ. 

ʇʝʥʦ) 

ʆʮʝʥʢʘ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʸʥʥʦʩʪʠ ʚʦʜʳ ɺʝʨʭʥʝʚʦʣʞʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʟʘ ʧʝʨʠʦʜ 2014 ï 2015 ʛ.ʛ. ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʢʦʤʧʣʝʢʩʥʦʩʪʠ ʟʘʛʨʷʟʥʸʥʥʦʩʪʠ ʚʦʜʳ (ʂʢʦʤʧ). ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʦʮʝʥʠʚʘʝʪʩʷ 

ʢʦʤʧʣʝʢʩʥʦʘʷ ʟʘʛʨʷʟʥʸʥʥʦʩʪʴ ʚʦʜʳ ʚ ʩʪʚʦʨʝ. 

ɺ 2015 ʛ. ʚ ʩʪʚʦʨʘʭ ʦʟ. ɺʦʣʛʦ, ʜ. ɼʝʚʠʯʴʝ, ɺʝʨʭʥʝʚʦʣʞʩʢʠʡ ʙʝʡʰʣʦʪ ʠ 

ʫʩʪʴʝ ʨ. ʂʫʜʴ (ʧʨʦʪʦʢʘ ʦʟʝʨ ʇʝʥʦ ʠ ɺʩʝʣʫʛ) ʚʦʜʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ çʦʯʝʥʴ 

ʟʘʛʨʷʟʥʸʥʥʘʷè (ʢʣʘʩʩ ʠ ʨʘʟʨʷʜ ʢʘʯʝʩʪʚʘ - 3"ɹ"). ɺ ʩʪʚʦʨʘʭ ʦʟ. ɺʦʣʛʦ, ʧ. ʇʝʥʦ, 

ʫʩʪʴʝ ʨ. ʈʫʥʘ (ʧʨʦʪʦʢʘ ʦʟʝʨ ɺʩʝʣʫʛ ʠ ʉʪʝʨʞ), ʜ. ʐʠʨʢʦʚʦ ʠ ʤʝʩʪʦ ʚʧʘʜʝʥʠʷ ʨ. 

ɺʦʣʛʘ ʚ ʦʟ. ʉʪʝʨʞ, ʜ. ʂʦʢʦʚʢʠʥʦ ʚʦʜʘ ʠʤʝʝʪ 3-ʡ ʢʣʘʩʩ ʢʘʯʝʩʪʚʘ (ʨʘʟʨʷʜ "ɸ") ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ çʟʘʛʨʷʟʥʝʥʥʘʷè. 

ɺ 2015 ʛ. ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʥʝ ʠʟʤʝʥʠʣʦʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2014 ʛ. ʚ ʩʪʚʦʨʝ 

ɺʝʨʭʥʝʚʦʣʞʩʢʠʡ ʙʝʡʰʣʦʪ, ʚ ʩʪʚʦʨʘʭ ʦʟ. ɺʦʣʛʦ, ʧ. ʇʝʥʦ ʠ ʦʟ. ɺʦʣʛʦ, ʜ. 

ɼʝʚʠʯʴʝ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʫʣʫʯʰʠʣʦʩʴ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʟʘʧʠʩʢʘ ʧʦ ʢʘʯʝʩʪʚʫ ʚʦʜ ʀʚʘʥʴʢʦʚʩʢʦʛʦ, ɺʝʨʭʥʝʚʦʣʞʩʢʦʛʦ, 

ɺʳʰʥʝʚʦʣʦʮʢʦʛʦ ʠ ʐʣʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ ʟʘ 2012 - 2016 ʛʛ.  

2. ɹʠʢʙʫʣʘʪʦʚ ʕ.ʉ. ɻʠʜʨʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʝʨʭʥʝʚʦʣʞʩʢʠʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʚ 

ʤʝʞʝʥʥʳʡ ʧʝʨʠʦʜ 1997 ʛ.  606-614 ʩ. 

3.  ʃʘʟʘʨʝʚʘ ɻ.ɸ., ʂʣʝʥʦʚʘ ɸ.ɺ. ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʧʦ ʠʥʪʝʛʨʘʣʴʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ (ʥʘ ʧʨʠʤʝʨʝ ɺʝʨʭʥʝʚʦʣʞʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ) //  ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ 

ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. ï 2015 ʛ. ï ˉ 6. ï  621-621 ʩ. 

4. ʉʘʥʠʪʘʨʥʦ ï ʛʠʛʠʝʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ï ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʦʩʥʘʙʞʝʥʠʷ  

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]  ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://geographyofrussia.com 
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ɺʆʃʂʆɺ ʀ.ʀ. 

ʉʪʫʜʝʥʪ 1 ʢʫʨʩʘ ʤʘʛʠʩʪʨʘʪʫʨʳ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ  

çʕʢʦʣʦʛʠʷ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝè 

ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢ.ʛ.ʥ., ʜʦʮʝʥʪ ʄʫʨʘʚʴʝʚʘ ʃ.ɺ. 
 

ɸʅɸʃʀɿ ʀɿʄɽʅɽʅʀʗ ʇʈʀʈʆɼʆʇʆʃʔɿʆɺɸʅʀʗ ɺ ɹɸʉʉɽʁʅɽ  

ʈ. ʊɺɽʈʎʓ 

 

ɸʥʥʦʪʘʮʠʷ: ʅʘ ʦʩʥʦʚʝ ʩʦʙʨʘʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʤʘʪʝʨʠʘʣʦʚ ʦ 

ʟʘʩʝʣʝʥʠʠ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʵʪʘʧʦʚ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʟʘʩʝʣʝʥʠʷ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʳʣ ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ 

ʠʟʤʝʥʝʥʠʷ ʚʠʜʦʚ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ ʨ. ʊʚʝʨʮʳ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʧʨʦʮʝʩʩ ʧʝʨʚʠʯʥʦʛʦ ʟʘʩʝʣʝʥʠʷ ʠ ʨʘʩʩʤʦʪʨʝʥʦ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʚ XV-XIX ʚʚ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʩʦʚʨʝʤʝʥʥʦʝ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ  r ʢʦʥʬʣʠʢʪʥʳʝ ʩʠʪʫʘʮʠʠ ʚ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʠ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʊʚʝʨʮʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ 

ʠʩʪʦʯʥʠʢʘʤʠ ʨʠʩʢʘ ʠ ʫʛʨʦʟʦʡ ʥʘʨʫʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʜʳ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʨʝʢʘ ʊʚʝʨʮʘ, ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʘʥʘʣʠʟ, ʟʘʩʝʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ.  

 

VOLKOV I.I.  

Ecology and Nature Management Master's 1st year student 

Tver State University 

Supervisor ï Ph.D., Associate Professor Muravyova L.V. 

 

ANALYSIS OF CHANGE  S IN NATURE MANAGEMENT IN THE BASIN 

OF R. TVERTSA 

 

Abstract: On the basis of the collected statistical data and materials about the 

settlement and economic activities in the Tver region from the stages of the initial 

settlement to the present, an analysis of changes in environmental management in 

the territory of the r. Tvertsa. The process of primary settlement is analyzed and 

environmental management is considered in the XV - XIX centuries. Characterized 

by modern environmental management and analyzed conflict situations in 

environmental management in the river basin. Tvertsa, which can be a source of 

risk and a threat to the violation of sustainable development of the territory. 

Key words: nature management types, Tvertsa river, Tver region, analysis, territory 

settlement 

 

ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʭʦʜʠʪʩʷ ʙʘʩʩʝʡʥ ʨ. ʊʚʝʨʮʳ, 

(ʷʚʣʷʶʱʝʡʩʷ ʧʨʠʪʦʢʦʤ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʠ ʚʧʘʜʘʶʱʝʡ ʩʣʝʚʘ ʚ ʨ. ɺʦʣʛʫ ʚ 

ʯʝʨʪʝ ʛ. ʊʚʝʨʠ). ʊʝʨʨʠʪʦʨʠʷ ʙʘʩʩʝʡʥʘ ʠʟʜʘʚʥʘ ʙʳʣʘ ʟʘʩʝʣʝʥʘ ʣʶʜʴʤʠ. ɺ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʠ ʥʘ ɻʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 4 ʵʪʘʧʘ: 1 ï 
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ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʟʘʩʝʣʝʥʠʷ ʙʘʩʩʝʡʥʘ ʨ. ʊʚʝʨʮ;r 2 ï ʩʣʘʚʷʥʩʢʦʝ ʟʘʩʝʣʝʥʠʝ; 3 ï 

ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʠ ʚ XV ï XIX ʚʚ.; 4 ï ʩʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ.  

ʅʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʪʷʛʦʪʝʥʠʝ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ʢ 

ʜʦʣʠʥʝ ʨ. ɺʦʣʛʠ ʠ ʛ. ʊʚʝʨʴ. ɺ XV ï XIX ʚʚ. ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ ʘʢʪʠʚʥʦʝ 

ʟʘʩʝʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ ʨ. ʊʚʝʨʮʳ. ʆʪʯʸʪʣʠʚʦ ʧʨʦʷʚʣʷʝʪʩʷ ʪʝʥʜʝʥʮʠʷ 

ʟʘʩʝʣʝʥʠʷ ʥʠʞʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ, ʘ ʪʘʢʞʝ ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʦʚ. 

ʉʝʚʝʨʥʳʝ ʠ ʟʘʧʘʜʥʳʝ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ ʦʩʪʘʶʪʩʷ ʩʨʝʜʥʝ ʠ ʤʘʣʦʟʘʩʝʣʸʥʥʳʤʠ. 

ʕʪʦ ʩʚʷʟʘʥʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩ ʚʳʩʦʢʦʡ ʟʘʙʦʣʦʯʝʥʥʦʩʪʴʶ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ. 

ɺʣʠʷʥʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʠʨʦʜʥʫʶ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

ʫʩʠʣʠʚʘʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʪʘʢʞʝ 

ʠʤʝʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ: ʦʪ ʤʠʥʠʤʘʣʴʥʦʛʦ ʥʘ ʩʝʚʝʨʝ 

ʙʘʩʩʝʡʥʘ ʨ. ʊʚʝʨʮʳ ʜʦ ʠʥʪʝʥʩʠʚʥʦʛʦ ʥʘ ʶʛʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʝ. 

ʅʘ ʢʘʞʜʦʤ ʠʟ ʵʪʘʧʦʚ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ 

ʨ. ʊʚʝʨʮ r ʦʪʯʸʪʣʠʚʦ ʟʘʤʝʪʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʬʦʥʦʚʦʛʦ ʪʠʧʘ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ.  ɺ XV ï XIX  ʚʚ. ʩʪʨʫʢʪʫʨʘ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʣʘ 

ʤʝʥʷʪʴʩʷ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʦ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ ʨ. ʊʚʝʨʮ rʧʦʷʚʣʷʶʪʩʷ 

ʨʘʡʦʥʳ ʩ ʦʯʘʛʦʚʳʤ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝʤ. ʈʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʜʝʣʘʣʦ ʦʯʘʛʦʚʳʡ ʪʠʧ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʢ ʦʧʠʩʘʥʥʳʤ ʚʳʰʝ ʚʠʜʘʤ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʜʦʙʘʚʠʣʩʷ ʢʨʫʧʥʦʦʯʘʛʦʚʦʡ. ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʝʡ, ʟʘʥʷʪʳʭ ʧʨʦʤʳʰʣʝʥʥʳʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʘʵʨʦʧʦʨʪʦʚ. ʂ ʵʪʦʤʫ ʪʠʧʫ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ ʛʦʨʦʜʘ ʊʦʨʞʦʢ ʠ ʊʚʝʨʴ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ ʨ. ʊʚʝʨʮʳ.  

 

ʊʘʙʣʠʮʘ 1. ʀʟʤʝʥʝʥʠʝ   ʩʪʨʫʢʪʫʨʳ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ 2-ʭ (ʠʟ 23-ʭ) 

ʚʳʜʝʣʝʥʥʳʭ ʨʘʡʦʥʘʭ ʙʘʩʩʝʡʥʘ ʨ. ʊʚʝʨʮʘ 

 
 

ʈʘʡʦʥ 

ʈʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʠ ʚ XV ï XIX ʚʚ. ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ 

ʌʦʥʦ-

ʚʦʝ 

ʆʯʘʛʦ-

ʚʦʝ 

ʈʝʢʨʝʘ-

ʮʠʦʥʥʦʝ 

ʂʨʫʧʥʦ-

ʦʯʘʛʦʚʦʝ 

ʌʦʥʦ-

ʚʦʝ 

ʆʯʘʛʦ-

ʚʦʝ 

ʈʝʢʨʝʘ-

ʮʠʦʥʥʦʝ 

ʂʨʫʧʥʦ-

ʦʯʘʛʦʚʦʝ 

ʉʨʝʜʥʝʝ 

ʪʝʯʝʥʠʝ ʨ. 

ʆʩʫʛʘ. 

+ - - - + - + - 

ɹʘʩʩʝʡʥ 

ʨ. 

ʃʦʛʦʚʝʞʴ. 

+ + - - + + + - 

 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʦʩʥʦʚʥʳʤ ʪʠʧʦʤ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ ʨ. ʊʚʝʨʮʳ ʷʚʣʷʝʪʩʷ  ʬʦʥʦʚʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ. ʆʥʦ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʠ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʧʦʜʪʠʧʳ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʥʘ 70% ʧʣʦʱʘʜʠ ʙʘʩʩʝʡʥʘ. ʂʨʫʧʥʦʦʯʘʛʦʚʦʝ, ʦʯʘʛʦʚʦʝ ʠ 

ʨʝʢʨʝʘʮʠʦʥʥʦʝ (ʜʠʩʧʝʨʩʥʦʝ) ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʬʨʘʛʤʝʥʪʘʨʥʦ, ʩ ʪʷʛʦʪʝʥʠʝʤ ʧʦʩʣʝʜʥʝʛʦ ʢ ʩʝʚʝʨʥʳʤ ʦʙʣʘʩʪʷʤ, ʘ 
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ʢʨʫʧʥʦʦʯʘʛʦʚʦʛʦ ï ʢ ʤʝʩʪʘʤ ʙʦʣʴʰʦʛʦ ʩʢʦʧʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʤʦʱʥʦʩʪʝʡ (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ɺʠʜʳ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʊʚʝʨʮʳ 

 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʥʝʛʘʪʠʚʥʳʭ ʷʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʧʨʠ 

ʩʦʯʝʪʘʥʠʠ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʚʠʜʦʚ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʢʦʥʬʣʠʢʪʳ ʚ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ ʨ. ʊʚʝʨʮʘ ʪʘʢʠʝ ʢʦʥʬʣʠʢʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʦ ʚʩʝʭ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ 

ʢʦʥʬʣʠʢʪʦʚ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʊʚʝʨʝʮʢʦʛʦ ʠ ʇʨʠʚʦʣʞʩʢʦ-ʆʨʰʠʥʩʢʦʛʦ ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ.  

ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʧʨʦʤʳʰʣʝʥʥʳʡ, ʩʝʣʠʪʝʙʥʳʡ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʠ ʪʨʘʥʩʧʦʨʪʥʳʡ ʚʠʜʳ ʢʦʥʬʣʠʢʪʦʚ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʦ ʚʩʝʭ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ 

ʨ. ʊʚʝʨʮ r ʠ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʚʩʝ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʅʘʠʤʝʥʴʰʝʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʘʟʳʚʘʶʪ ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʚʘʨʠʘʥʪ ʢʦʥʬʣʠʢʪʦʚ ʠ 

ʙʨʘʢʦʥʴʝʨʩʪʚʦ. 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɺʦʣʢʦʚʘ ʀ.ʅ., ʈʫʥʦʚʘ ʊ.ɻ., ʅʝʬʝʜʦʚʘ ʊ.ɻ. ʊʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. - ʄ.: ʅʘʫʢʘ, 1993. ï 207 ʩ.  

2. ʂʨʘʩʦʚʩʢʘʷ ʊ.ʄ. ʇʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʉʝʚʝʨʘ ʈʦʩʩʠʠ. - ʄ.: ʃʂʀ, 2007. ï 272 ʩ. 

3. ʉʣʠʧʝʥʯʫʢ ʄ.ɺ. ʈʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ: ʪʝʦʨʠʷ, ʧʨʘʢʪʠʢʘ, ʦʙʨʘʟʦʚʘʥʠʝ. ï 

ʄ.: ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʄɻʋ, 2012 ï 264 ʩ. 
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ɻɸʃʋɿʆɺɸ ɺ.ʄ 

ʉʪʫʜʝʥʪʢʘ 1 ʢʫʨʩʘ ʤʘʛʠʩʪʨʘʪʫʨʳ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ  

çʕʢʦʣʦʛʠʷ ʠ  ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝè 

ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʜ.ʛ.ʥ. ʆ.ɸ. ʊʠʭʦʤʠʨʦʚ 

 
            ʇʈʀʈʆɼʅʓɽ ʋʉʃʆɺʀʗ ʀ ʂʆʅʊʈʆʃʔ ʂɸʏɽʉʊɺɸ ɺʆɼʓ 

ɺɸɿʋɿʉʂʆɻʆ ɺʆɼʆʍʈɸʅʀʃʀʑɸ  

 

ɸʥʥʦʪʘʮʠʷ: ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʬʦʥʜʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ɿʫʙʮʦʚʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ  ʙʳʣʘ ʠʟʫʯʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ 

ɺʘʟʫʟʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ ʚ ʥʠʞʥʝʤ ʠ 

ʚʝʨʭʥʝʤ ʙʴʝʬʝ, ʜʘʥʘ ʦʮʝʥʢʘ ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʧʦ ʦʩʥʦʚʥʳʤ 

ʧʘʨʘʤʝʪʨʘʤ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ 

ʙʘʩʩʝʡʥʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʚʦʜʳ, ʟʘʛʨʷʟʥʷʶʱʠʝ 

ʚʝʱʝʩʪʚʘ, ʙʘʩʩʝʡʥ  ɺʘʟʫʟʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 
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            NATURAL CONDITIONS AND WATER QUALITY OF  

THE VAZUZA RESERVOIR  

 

Abstract: On the basis of survey data and stock materials Zubtsovskiy waterworks 

was studied the characteristics of the catchment area Vazuzskiy reservoir, analysis 

of water pollution in the lower and upstream of an assessment system of water 

quality according to key parameters, and presents the characteristics of sources of 

pollution of the basin. 
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ɺʦʜʦʭʨʘʥʠʣʠʱʘ ï ʩʣʦʞʥʳʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ  ʨʘʩʧʨʝʜʝʣʠʪʴ 

ʩʪʦʢ ʨʝʢ ʚʦ ʚʨʝʤʝʥʠ, ʘ ʚʤʝʩʪʝ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʦʜʦʧʨʦʚʦʜʷʱʠʤʠ ʩʦʦʨʫʞʝʥʠʷʤ

ʠ ʧʦ ʪʝʨʨʠʪʦʨʠʠ [3]. ɹʣʘʛʦʜʘʨʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘʤ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ 

ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʩʝ ʙʦʣʴʰʝʝ ʟ

ʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʧʨʦʙʣʝʤʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʚʣʠʷʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʘ ʧʨʠʨʦʜʫ  ʠ ʭʦʟʷʡʩʪʚʦ  ʧʨʠʣʝʛʘʶʱʠʭ  ʪʝ

ʨʨʠʪʦʨʠʡ [1]. 

ɺʘʟʫʟʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ɺʘʟʫʟʩʢʦʡ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ, ʜʣʷ ʧʦʜʘʯʠ ʯʘʩʪʠ ʟʘʨʝʛʫʣʠʨʦʚʘʥʥʦʛʦ ʩʪʦʢʘ ʨ. ɺʘʟʫʟʳ ʚ 

ʩʫʱʝʩʪʚʫʶʱʝʝ ʥʘ ʨ. ʈʫʟʝ ʈʫʟʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ 
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ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ ʛ. ʄʦʩʢʚʳ ʠ ʫʣʫʯʰʝʥʠʷ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨ. ʄʦʩʢʚʳ 

[4].  ɹʘʩʩʝʡʥ ɺʘʟʫʟʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʪʥʦʩʠʪʩʷ ʢ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʤ 

ʚʦʜʥʳʤ ʦʙʲʝʢʪʘʤ, ʠʤʝʶʱʠʤ ʪʨʠ ʧʦʷʩʘ ʟʦʥ ʩʘʥʠʪʘʨʥʦʡ ʦʭʨʘʥʳ: ʧʝʨʚʳʡ ʧʦʷʩ 

ï ʘʢʚʘʪʦʨʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʙʝʨʝʛʦʚʘʷ ʧʦʣʦʩʘ; ʚʪʦʨʦʡ ʧʦʷʩ ʦʭʚʘʪʳʚʘʝʪ 

ʪʝʨʨʠʪʦʨʠʶ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʢʨʫʞʘʶʱʫʶ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʠ ʠʭ ʧʨʠʪʦʢʠ; 

ʪʨʝʪʠʡ ʧʦʷʩ ʧʨʦʭʦʜʠʪ ʧʦ ʛʨʘʥʠʮʝ ʚʦʜʦʩʙʦʨʘ  ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ [2]. 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʥʠʞʥʝʤ ʠ ʚʝʨʭʥʝʤ ʙʴʝʬʝ 

ɺʘʟʫʟʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚʳʷʚʣʝʥʳ ʧʨʝʚʳʰʝʥʠʷ ʇɼʂ ʧʦ ʪʘʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʢ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ï ɹʇʂ5 ʠ ʍʇʂ, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʘʥʠʝ 

ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ. 

ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ɹʇʂ5 ʧʨʝʚʳʰʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʚʝʨʭʥʝʤ 

ʙʴʝʬʝ ʚ ʪʘʢʠʝ ʤʝʩʷʮʳ ʢʘʢ ʷʥʚʘʨʴ, ʬʝʚʨʘʣʴ, ʤʘʨʪ, ʘʧʨʝʣʴ, ʤʘʡ. ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʧʨʝʚʳʰʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʤʘʨʪʝ ʠ ʩʦʩʪʘʚʣʷʝʪ 2,7 ʤʛʆ2/ʜʤį, ʯʪʦ ʚʳʰʝ ʇɼʂ 

ʥʘ 0,7 ʤʛʆ2/ʜʤį. ɺ ʜʨʫʛʠʝ ʤʝʩʷʮʳ ʧʨʝʚʳʰʝʥʠʝ ʇɼʂ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 0,2 ʜʦ 0,4 

ʦʪ ʥʦʨʤʳ ʜʣʷ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʚʦʜʦʸʤʦʚ. 

ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʍʇʂ ʧʨʝʚʳʰʝʥʠʷ  ʇɼʂ ʥʘʙʣʶʜʘʶʪʩʷ ʢʘʢ ʚ ʚʝʨʭʥʝʤ, ʪʘʢ 

ʠ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ ɺʘʟʫʟʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʠʩʢʣʶʯʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʪʘʢʠʝ 

ʤʝʩʷʮʳ ʢʘʢ ʷʥʚʘʨʴ, ʠʶʣʴ, ʩʝʥʪʷʙʨʴ ʠ ʥʦʷʙʨʴ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʚ 

ʚʝʨʭʥʝʤ ʙʴʝʬʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʬʝʚʨʘʣʴ (39 ʤʛ/ʜʤį), ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʇɼʂ ʥʘ 24 

ʤʛ/ʜʤį. ɺ ʜʨʫʛʠʝ ʤʝʩʷʮʳ ʧʨʝʚʳʰʝʥʠʷ ʥʝʙʦʣʴʰʠʝ (ʦʪ 4 ʜʦ 9 ʤʛ/ʜʤį). 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʍʇʂ ʜʣʷ ʥʠʞʥʝʛʦ ʙʴʝʬʘ ʩʦʩʪʘʚʣʷʝʪ 23 ʤʛ/ʜʤį, ʚ 

ʜʨʫʛʠʝ ʤʝʩʷʮʳ ʧʦʢʘʟʘʪʝʣʠ ʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʳ. 

ʉʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʇɼʂ ʚ 

ʪʝʯʝʥʠʠ ʚʩʝʛʦ ʛʦʜʘ ʢʘʢ ʚ ʥʠʞʥʝʤ, ʪʘʢ ʠ ʚ ʚʝʨʭʥʝʤ ʙʴʝʬʝ. ɺ ʣʝʪʥʠʡ ʩʝʟʦʥ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ ʧʦʥʠʞʘʝʪʩʷ, ʘ ʚ ʟʠʤʥʠʡ ʚʦʟʨʘʩʪʘʝʪ. ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʚ ʚʝʨʭʥʝʤ ʙʴʝʬʝ ʟʠʤʦʡ - 13 ʤʛ/ʜʤį (ʜʝʢʘʙʨʴ, ʬʝʚʨʘʣʴ), ʚʝʩʥʦʡ - 12 

ʤʛ/ʜʤį (ʤʘʨʪ), ʣʝʪʦʤ - 8 ʤʛ/ʜʤį (ʠʶʥʴ, ʠʶʣʴ, ʘʚʛʫʩʪ), ʦʩʝʥʴʶ - 11 ʤʛ/ʜʤį 

(ʥʦʷʙʨʴ). ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ ʟʠʤʦʡ - 12,8 ʤʛ/ʜʤį 

(ʜʝʢʘʙʨʴ, ʷʥʚʘʨʴ), ʚʝʩʥʦʡ - 11 ʤʛ/ʜʤį (ʘʧʨʝʣʴ), ʣʝʪʦʤ -10 ʤʛ/ʜʤį (ʘʚʛʫʩʪ), 

ʦʩʝʥʴʶ - 12,8 ʤʛ/ʜʤį (ʥʦʷʙʨʴ). ɼʣʷ ʚʦʜʦʝʤʦʚ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚ ʚʦʜʝ ʢʠʩʣʦʨʦʜʘ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʥʠʞʝ 4 ʤʛ/ʜʤį 

ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ  (ʧʨʠ ʣʝʜʦʩʪʘʚʝ) ʠ 6 ʤʛ/ʜʤį ï ʚ ʣʝʪʥʠʡ.  

ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʥʫʞʜʘʝʪʩʷ ʚ ʜʦʨʘʙʦʪʢʝ ʠ ʨʘʩhʠʨʝʥʠʠ 

ʧʝʨʝʯʥʷ ʧʦʢʘʟʘʪʝʣʝʡ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʚʳʷʚʣʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʡ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʢʘʯʝʩʪʚʦ ʚʦʜʳ. 

ʇʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʙʘʩʩʝʡʥʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʝ ʦʙʲʝʢʪʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚʦ ʚʪʦʨʦʤ ʧʦʷʩʝ ʩʘʥʠʪʘʨʥʦʡ ʟʦʥʳ. 

ʕʪʦ ʢʣʘʜʙʠʱʘ: ʜ. ʄʘʨʢʦʚʦ, ʌʦʤʠʥʦ ï ɻʦʨʦʜʠʱʝ, ʂʦʨʦʙʠʥʦ, ɾʜʘʥʦʚʦ, 

ʂʘʟʘʨʢʠʥʦ, ʂʦʩʴʢʦʚʦ ʠ ʩʢʦʪʦʤʦʛʠʣʴʥʠʢʠ: ʜ. ʃʦʛʦʚʦ ʠ ʩʠʙʠʨʝʷʟʚʝʥʥʳʡ 

ʩʢʦʪʦʤʦʛʠʣʴʥʠʢ ʚ ʜ. ʏʫʥʝʛʦʚʦ. ʇʦ ʪʨʝʙʦʚʘʥʠʶ ʩʘʥʠʪʘʨʥʳʭ ʧʨʘʚʠʣ ʉʇ 

2.1.4.1075-01 çʆ ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʦ ʚʪʦʨʦʤʫ ʧʦʷʩʫ ʟʦʥʳ ʩʘʥʠʪʘʨʥʦʡ ʦʭʨʘʥʳ 

ʤʦʩʢʦʚʩʢʦʛʦ ʚʦʜʦʧʨʦʚʦʜʘè, ʜʘʥʥʳʝ ʦʙʲʝʢʪʳ ʥʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʩʷ ʚ 

ʚʦʜʦʦʭʨʘʥʥʦʡ ʟʦʥʝ. ʉʣʝʜʫʝʪ ʧʨʦʚʝʩʪʠ ʪʱʘʪʝʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʭ ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ ʠ, ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʪʘʢʦʡ 
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ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʧʨʦʚʝʩʪʠ ʧʝʨʝʥʦʩ ʦʙʲʝʢʪʦʚ ʥʘ ʨʘʩʩʪʦʷʥʠʝ, ʠʩʢʣʶʯʘʶʱʝʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ.  

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ ɺʘʟʫʟʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚʦʟʤʦʞʥʦ 

ʧʨʦʚʝʜʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʨʘʙʦʪ: 

1. ʈʘʩʰʠʨʝʥʠʝ ʩʧʠʩʢʘ ʟʘʤʝʨʦʚ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʛʨʷʟʥʝʥʠʷ ʪʷʞʝʣʳʤʠ 

ʤʝʪʘʣʣʘʤʠ. 

2. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʪʦʯʝʢ ʦʢʦʣʦ ʠʩʪʦʯʥʠʢʦʚ 

ʟʘʛʨʷʟʥʝʥʠʷ. 

3. ʋʩʪʘʥʦʚʣʝʥʠʝ ʧʝʨʝʯʥʷ ʙʝʟʦʧʘʩʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʘʥʠʪʘʨʥʦ-

ʟʘʱʠʪʥʳʭ ʟʦʥʘʭ. 

4. ʇʨʦʚʝʜʝʥʠʝ ʪʱʘʪʝʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʚ 

ʚʦʜʦʦʭʨʘʥʦʡ ʟʦʥʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʦʣʞʥʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 

ʥʘʛʨʫʟʢʫ ʥʘ ʙʘʩʩʝʡʥ ɺʘʟʫʟʩʢʦʡ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʦʙʝʩʧʝʯʠʪʴ 

ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ. 
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ʇʃɸʅʀʈʆɺɸʅʀʗ ʇɻʊ ʃʆʊʆʐʀʅʆ ʄʆʉʂʆɺʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠʟʫʯʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʧʨʠʨʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʬʘʢʪʦʨʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʛʪ ʃʦʪʦʰʠʥʦ ʠ 

ʃʦʪʦʰʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. ʈʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʧʨʠʨʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʬ

ʘʢʪʦʨʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, 

ʧʨʠʨʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʘʨʢʘʩ 
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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʩʪʨʘʪʝʛʠʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ- ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. ɹʝʟ ʫʯʝʪʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʥʝʚʦʟʤʦʞʥʦ ʜʦʩʪʠʯʴ ʛʣʘʚʥʦʡ ʮʝʣʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʩʦʟʜʘʥʠʷ ʢʦʤʬʦʨʪʥʦʡ ʠ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʳ ʜʣʷ ʞʠʟʥʠ 

ʥʘʩʝʣʝʥʠʷ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ ʟʘʥʠʤʘʶʪ ʚʘʞʥʝʡʰʝʝ ʤʝʩʪʦ ʚ ʜʦʢʫʤʝʥʪʘʭ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʛʦʨʦʜʦʚ ʠ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ [1]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ ʃʦʪʦʰʠʥʦ ʨʘʩʧʦʣʦʞʝʥʦ 43 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘ: 1 ʧʦʩʝʣʦʢ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ, 1 ʩʝʣʦ, 2 ʧʦʩʝʣʢʘ, 39 

ʜʝʨʝʚʝʥʴ. ɼʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʩʦ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ ʠ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʩʧʝʮʠʘʣʠʟʘʮʠʶ ʭʦʟʷʡʩʪʚʘ. ɿʝʤʣʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 50% ʪʝʨʨʠʪʦʨʠʠ 

ʧʦʩʝʣʝʥʠʷ. ɻʦʨʦʜʩʢʦʝ ʧʦʩʝʣʝʥʠʝ ʃʦʪʦʰʠʥʦ ʚʭʦʜʠʪ ʚ ɺʦʣʦʢʦʣʘʤʩʢʦ-

ʄʦʞʘʡʩʢʫʶ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʘʛʨʘʨʥʫʶ ʫʩʪʦʡʯʠʚʫʶ ʩʠʩʪʝʤʫ ʨʘʩʩʝʣʝʥʠʷ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ ʟʘʥʠʤʘʶʪ ʚʘʞʥʝʡʰʝʝ ʤʝʩʪʦ ʚ ʜʦʢʫʤʝʥʪʘʭ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʛʦʨʦʜʦʚ ʠ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ. ʆʜʠʥ ʠʟ 

ʦʩʥʦʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʪʦ 

ʧʦʜʜʝʨʞʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʩʦʭʨʘʥʝʥʠʝ 

ʧʝʨʚʦʟʜʘʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ [3]. 

ʌʘʢʪʦʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʡ, ʜʝʣʷʪʩʷ ʥʘ 

ʪʨʠ ʛʨʫʧʧʳ: 

1. ʇʨʠʨʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

2. ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

3. ʌʫʥʢʮʠʦʥʘʣʴʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ 

ɸʥʘʣʠʟ ʚʩʝʭ ʪʨʝʭ ʛʨʫʧʧ ʬʘʢʪʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʧʨʠʨʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ʪʝʨʨʠʪʦʨʠʠ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʧʨʠʨʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʘʨʢʘʩ ʛʦʨʦʜʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ 

ʃʦʪʦʰʠʥʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧʳ ʵʣʝʤʝʥʪʦʚ: 

ʂʣʶʯʝʚʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠʣʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʷʜʨʘ 
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ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ ʃʦʪʦʰʠʥʦ ʪʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ 

ʥʝʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ ʣʝʩʘ ʩʨʝʜʠ ʧʘʰʝʥ (ʟʦʥʳ ʧʦʢʦʷ), ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ 

ʧʣʘʥʠʨʫʝʤʳʝ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ.  

ʇʣʦʱʘʜʴ ʢʣʶʯʝʚʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 47,13 ʢʚ. 

ʢʤ., ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 18% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʛʦʨʦʜʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ (262,17 ʢʚ. 

ʢʤ.). 

ʃʠʥʝʡʥʳʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ (ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʢʦʨʠʜʦʨʳ) ʠʣʠ 

ʪʨʘʥʟʠʪʥʳʝ ʪʝʨʨʠʪʦʨʠʠ 

ɺ ʢʘʯʝʩʪʚʝ ʥʝʧʨʝʨʳʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʦʚ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʨʝʯʥʳʝ ʩʠʩʪʝʤʳ, ʣʝʩʥʳʝ ʣʝʥʪʳ ʧʦ ʣʦʱʠʥʘʤ 

ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʠʩʘ, ʟʘʱʠʪʥʳʝ ʣʝʩʘ ʣʠʥʠʠ ʚʦʜʦʟʘʙʦʨʘ ʠ ʜʨʫʛʠʝ ʣʠʥʝʡʥʳʝ 

ʦʙʲʝʢʪʳ. 

ʇʣʦʱʘʜʴ ʚʩʝʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʛʦ 

ʧʦʩʝʣʝʥʠʷ ʃʦʪʦʰʠʥʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 10,54 ʢʚ. ʢʤ., ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 4% ʦʪ 

ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʛʦʨʦʜʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ (262,17 ʢʚ. ʢʤ.). 

ɹʫʬʝʨʥʳʝ ʟʦʥʳ 

ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʘʱʠʪʫ ʢʣʶʯʝʚʳʭ ʧʨʠʨʦʜʥʳʭ ʠ ʪʨʘʥʟʠʪʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʦʪ ʥʝʛʘʪʠʚʥʳʭ ʚʣʠʷʥʠʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [4]. 

ʊʘʢʞʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ʜʣʷ ʧʛʪ 

ʃʦʪʦʰʠʥʦ. 

ʗʜʨʦ ʇʕʂ ʩʦʩʪʘʚʣʷʝʪ ʚʦʜʦʦʭʨʘʥʥʘʷ ʟʦʥʘ ʨʝʢʠ ʃʦʙʴ. 

ʊʨʘʥʟʠʪʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ ʷʚʣʷʶʪʩʷ ʨʝʢʘ ʃʦʙʴ, ʘ ʪʘʢʞʝ ʝʝ ʧʨʠʪʦʢʠ. 

ɹʫʬʝʨʥʳʤʠ ʟʦʥʘʤʠ ʷʚʣʷʶʪʩʷ ʣʝʩ ʚ ʧʨʝʜʝʣʘʭ ʛʨʘʥʠʮʳ ʪʝʨʨʠʪʦʨʠʠ 

ʛʦʨʦʜʘ; ʪʘʢʞʝ ʩʘʜʳ, ʧʘʨʢʠ, ʩʢʚʝʨʳ, ʙʫʣʴʚʘʨʳ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ ʧʛʪ, ʠʤʝʶʱʘʷ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʩʦʩʪʘʚʠʣʘ 2,024.ʢʚ.ʢʤ., ʠʣʠ 35 % ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʧʛʪ 

ʃʦʪʦʰʠʥʦ. ʊʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʤʠ, 

ʩʦʩʪʘʚʠʣʠ 1,06 ʢʚ. ʢʤ., ʠʣʠ 18,3 % ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʧʦʩʝʣʢʘ. 

 ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ. ɿʘʛʨʷʟʥʝʥʠʷ ʣʦʢʘʣʴʥʳ, ʚ 

ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʪʠʤʦʛʦ. 

ʂ ʦʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ ʦʪʥʦʩʷʪʩʷ: 

ʪʨʘʥʩʧʦʨʪ, ʧʦʣʠʛʦʥ ʊɹʆ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ, ɸɿʉ. ɺʩʝ ʵʪʠ ʦʙʲʝʢʪʳ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ 

ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʃʦʪʦʰʠʥʩʢʠʡ ʨʘʡʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʪʝʨʨʠʪʦʨʠʠ 

ʩ ʜʦʧʫʩʪʠʤʳʤ ʫʨʦʚʥʝʤ ʪʝʭʥʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʩʦʭʨʘʥʠʣ ʜʦʩʪʘʪʦʯʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʩʘʤʦʦʯʠʱʝʥʠʷ ʦʪ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ [2]. 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɼʴʷʢʦʥʦʚ ʂ.ʅ., ɼʦʥʯʝʚʘ ɸ.ɺ. ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʵʢʩʧʝʨʪʠʟʘ. - ʄ.: ɸʩʧʝʢʪ 

ʇʨʝʩʩ, 2005. - 384 ʩ. 
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ɺʨʝʤʷ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʪʘʷʥʠʷ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ, ʝʛʦ ʪʦʣʱʠʥʘ ʷʚʣʷʶʪʩʷ 

ʦʜʥʠʤʠ ʠʟ ʠʥʜʠʢʘʪʦʨʦʚ ʢʘʢ ʛʣʦʙʘʣʴʥʳʭ, ʪʘʢ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ 
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ʢʣʠʤʘʪʘ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚʨʝʤʝʥʠ ʩʪʘʥʦʚʣʝʥʠʷ ʠ 

ʨʘʟʨʫʰʝʥʠʷ ʣʴʜʘ ʥʘ ʘʢʚʘʪʦʨʠʠ ʈʳʙʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦ ʜʘʥʥʳʤ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠ ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʣʝʜʦʚʦʡ 

ʨʝʞʠʤʘ ʵʪʦʛʦ ʚʦʜʦʝʤʘ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚʣʠʷʥʠʝʤ ʣʴʜʘ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʧʨʦʮʝʩʩʳ: ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤʳ çʚʦʜʘ ź ʘʪʤʦʩʬʝʨʘè; ʥʘ 

ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ; ʥʘ ʥʘʚʠʛʘʮʠʶ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʣʴʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘʪʫʨʥʦʝ ʧʦʣʫʯʝʥʠʝ 

ʜʘʥʥʳʭ ʥʘ ʤʝʪʝʦʩʪʘʥʮʠʷʭ, ʥʦ ʠ ʤʝʪʦʜʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʜʝʣʠʪʴ ʥʘ ʧʘʩʩʠʚʥʳʝ ʠ ʘʢʪʠʚʥʳʝ. ʂ ʧʘʩʩʠʚʥʳʤ ʦʪʥʦʩʷʪʩʷ: 

ʨʘʜʠʦʤʝʪʨʠʷ ʚʠʜʠʤʦʛʦ, ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʜʠʘʧʘʟʦʥʦʚ. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʵʪʠʭ ʤʝʪʦʜʦʚ ï ʙʦʣʴʰʦʡ ʦʭʚʘʪ ʪʝʨʨʠʪʦʨʠʠ, ʥʝʜʦʩʪʘʪʦʢ ï 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʦʙʣʘʯʥʦʩʪʠ. ʂ ʘʢʪʠʚʥʳʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʷʪʩʷ: 

ʨʘʜʠʦʣʦʢʘʮʠʷ ʩ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʘʧʝʨʪʫʨʦʡ, ʩʢʘʪʪʝʨʦʤʝʪʨʠʷ, ʘʣʴʪʠʤʝʪʨʠʷ. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ï ʚʩʝʧʦʛʦʜʥʦʩʪʴ, ʥʝʜʦʩʪʘʪʦʢ ï ʥʠʟʢʘʷ ʯʘʩʪʦʪʘ ʧʦʚʪʦʨʥʦʛʦ 

ʦʙʟʦʨʘ, ʥʠʟʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʈʳʙʠʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʦʜʥʦ ʠʟ 

ʚʦʜʦʭʨʘʥʠʣʠʱ ɺʦʣʞʩʢʦʛʦ ʢʘʩʢʘʜʘ, ʢʦʪʦʨʦʝ ʦʪʥʦʩʠʪʩʷ ʢ ʚʦʜʦʭʨʘʥʠʣʠʱʘʤ 

ʦʟʸʨʥʦʛʦ ʪʠʧʘ. ʆʩʥʦʚʥʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʈʳʙʠʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. ʄʦʨʬʦʤʝʪʨʠʷ ʈʳʙʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

 

ɺʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ 101,81 ʤ 

ʈʘʟʤʝʨʳ 172 Ĭ 56 ʢʤ 

ʇʣʦʱʘʜʴ 4580 ʢʤĮ 

ʆʙʲʸʤ 

ʧʦʣʥʳʡ 

ʧʦʣʝʟʥʳʡ 
25,4 ʢʤį 

16,7 ʢʤį 

ɹʝʨʝʛʦʚʘʷ ʣʠʥʠʷ 1724 ʢʤ 

ʅʘʠʙʦʣʴʰʘʷ ʛʣʫʙʠʥʘ 30 ʤ 

ʉʨʝʜʥʷʷ ʛʣʫʙʠʥʘ 5,6 ʤ 

 

ɼʣʷ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʳ ʚʟʷʣʠ ʩʧʫʪʥʠʢʦʚʫʶ ʘʣʴʪʠʤʝʪʨʠʶ ʠ 

ʩʧʫʪʥʠʢʦʚʫʶ ʨʘʜʠʦʤʝʪʨʠʶ ʚ ʉɺʏ-ʜʠʘʧʘʟʦʥʝ. ʇʨʝʠʤʫʱʝʩʪʚʘ: ʚʩʝʧʦʛʦʜʥʦʩʪʴ 

ʠ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʦʙʟʦʨʘ (ʜʣʷ ʘʣʴʪʠʤʝʪʨʦʚ TOPEX/Poseidon ï 0,1 ʩ ʠ Jason-

1,2 ʠ 3 ï 0,05 ʩ, ʘ ʜʣʷ ʉɺʏ-ʨʘʜʠʦʤʝʪʨʦʚ 0,2 ʩ). ʆʙʘ ʧʨʠʙʦʨʘ ʥʘʭʦʜʷʪʩʷ ʥʘ 

ʦʜʥʦʤ ʩʧʫʪʥʠʢʝ-ʥʦʩʠʪʝʣʝ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʢʘʥʠʨʫʶʱʠʤ 

ʨʘʜʠʦʤʝʪʨʘʤʠ ʵʪʠʭ ʨʘʜʠʦʤʝʪʨʦʚ, ʪʦ ʯʪʦ ʦʥʠ ʧʨʦʚʦʜʷʪ ʚ ʥʘʜʠʨ ʢʘʢ ʠ 

ʘʣʴʪʠʤʝʪʨʳ. ɼʣʷ ʘʥʘʣʠʟʘ ʣʝʜʦʚʦʛʦ ʨʝʞʠʤʘ ʈʳʙʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʩʧʫʪʥʠʢʦʚ TOPEX/Poseidon ʠ Jason-1/2/3/ ʩ ʩʝʥʪʷʙʨʷ 

1992 ʛʦʜʘ ʧʦ ʠʶʥʴ 2018 ʛʦʜʘ ʩ ʧʝʨʠʦʜʦʤ ʧʦʚʪʦʨʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʚʜʦʣʴ 59 ʠ 66 

ʪʨʝʢʦʚ ï 10 ʩʫʪʦʢ.  

ʌʠʟʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʴʜʘ ʷʚʣʷʝʪʩʷ ʬʘʢʪ, ʯʪʦ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʦʩʪʦʷʥʥʘʷ ʠ ʠʟʣʫʯʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚ ʥʘʜʠʨ ʜʣʷ 
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ʯʠʩʪʦʡ ʚʦʜʳ ʠ ʜʣʷ ʯʠʩʪʦʛʦ ʣʴʜʘ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ. ɺ ʧʝʨʚʦʤ 

ʤʝʪʦʜʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʴʜʘ ʚ ʜʦʧʦʣʥʝʥʠʝ ʜʘʥʥʳʝ ʉɺʏ-ʨʘʜʠʦʤʝʪʨʘ 

ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʦʙʨʘʪʥʦʛʦ ʨʘʩʩʝʠʚʘʥʠʷ 

ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʘʣʴʪʠʤʝʪʨʘ, ʢʦʪʦʨʳʡ ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʜʣʷ ʯʠʩʪʦʡ 

ʜʘʞʝ ʚʟʚʦʣʥʦʚʘʥʥʦʡ ʚʦʜʳ ʠ ʜʣʷ ʣʴʜʘ ʠ ʣʴʜʘ, ʧʦʢʨʳʪʦʛʦ ʩʥʝʛʦʤ. 

ʅʘ ʨʠʩ. 1 ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʜʚʫʭʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʥʝʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʢʘʥʘʣʘʤ 18,7 ʠ 34 ɻɻʮ.  

 

 
ʈʠʩ. 1. ɼʚʫʭʤʝʨʥʳʝ ʛʠʩʪʦʛʨʘʤʤʳ (ʯʠʩʣʦ ʩʣʫʯʘʝʚ) ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʩʨʝʜʥʝʡ ʨʘʜʠʦʷʨʢʦʩʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʨʘʩʩʯʠʪʘʥʥʦʡ ʧʦ ʜʚʫʤ ʢʘʥʘʣʘʤ 

ʙʦʨʪʦʚʦʛʦ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʨʘʜʠʦʤʝʪʨʘ, ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʙʨʘʪʥʦʛʦ ʨʘʩʩʝʷʥʠʷ 

ʘʣʴʪʠʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʩʧʫʪʥʠʢʦʚ Jason-1,2 ʠ 3 ʥʘ ʘʢʚʘʪʦʨʠʠ 

ʈʳʙʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʟʘ 1991ï2016 ʛʦʜʳ. ɺʳʜʝʣʝʥʳ ʦʙʣʘʩʪʠ 

ʩʢʦʧʣʝʥʠʷ ʜʘʥʥʳʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʯʠʩʪʦʡ ʚʦʜʝ ʠ ʣʴʜʫ. 
 

ɺʪʦʨʦʡ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʘʥʘʣʠʟʝ ʨʘʟʥʠʮʳ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ 

ʤʠʥʠʤʘʣʴʥʦʡ ʨʘʜʠʦʷʨʢʦʩʪʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʜʣʷ ʠʟʤʝʨʝʥʠʡ ʚʜʦʣʴ ʪʨʝʢʘ ʜʣʷ 

ʢʘʞʜʦʛʦ ʮʠʢʣʘ. ʇʨʠ ʵʪʦʤ ʠʟʤʝʨʝʥʠʷ ʙʨʘʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʩ ʘʢʚʘʪʦʨʠʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʦ ʠ ʩ ʩʫʰʠ. ɿʘ ʩʯʝʪ ʙʦʣʴʰʦʡ ʯʘʩʪʦʪʳ ʠʟʤʝʨʝʥʠʡ ʨʘʜʠʦʤʝʪʨʘ 

ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʢʨʳʪʠʝ ʟʘʩʚʝʯʝʥʥʳʭ ʦʙʣʘʩʪʝʡ, ʯʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2. ɺ 

ʠʪʦʛʝ ʧʦʣʫʯʘʝʪʩʷ ʩʛʣʘʞʝʥʥʘʷ ʦʙʣʘʩʪʴ, ʢʦʪʦʨʘʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʨʘʜʠʦʷʨʢʦʩʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʜʦʣʴ ʪʨʝʢʘ. 

 


