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ʋɼʂ 911.7 

ɼ.ɺ. ɹʘʨʘʙʘʥʦʚʘ 
ʩʪʫʜʝʥʪ 

ʉ.ʅ. ʉʦʢʦʣʦʚ 
ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʉʈɸɺʅɽʅʀɽ ʉʊʈʋʂʊʋʈʓ ɿɽʄɽʃʔʅʆɻʆ ʌʆʅɼɸ ʄɸʂʈʆʈɽɻʀʆʅʆɺ ʄʀʈɸ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ 23 ʤʘʢʨʦʨʝʛʠʦʥʦʚ ʤʠʨʘ. ɼʣʷ ʩʨʘʚ-

ʥʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʚʥʫʪʨʠ ʤʘʢʨʦʨʝʛʠʦʥʦʚ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʭʦʞʝʩʪʠ ʤʝʞʜʫ ʠʩʩʣʝʜʫʝʤʳʤʠ ʦʙʲʝʢʪʘʤʠ 

ʧʨʠʤʝʥʝʥ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʠ ʚʳʯʠʩʣʝʥʳ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʝʣʴʥʳʡ ʬʦʥʜ; ʤʘʢʨʦʨʝʛʠʦʥ; ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ; ʝʚʢʣʠʜʦʚʦ ʨʘʩʩʪʦʷʥʠʝ. 

 

ɿʝʤʝʣʴʥʳʡ ʬʦʥʜ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʟʝʤʝʣʴ ʚ ʧʨʝʜʝʣʘʭ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʦʪ ʥʝ-

ʙʦʣʴʰʦʡ ʧʦ ʧʣʦʱʘʜʠ ʤʝʩʪʥʦʩʪʠ ʜʦ ʚʩʝʡ ʟʝʤʥʦʡ ʩʫʰʠ), ʧʦʜʨʘʟʜʝʣʷʝʤʘʷ ʧʦ ʪʠʧʫ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ. ʄʠʨʦʚʦʡ ʟʝʤʝʣʴʥʳʡ ʬʦʥʜ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 149 ʤʣʥ. ʢʤ
2
. ʆʜʥʘʢʦ ʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʯʠʩʣʘ 

ʧʨʠʥʷʪʦ ʚʳʯʠʪʘʪʴ ʧʣʦʱʘʜʴ ɸʥʪʘʨʢʪʠʜʳ (14 107 ʪʳʩ. ʢʤ
2
), ʪ.ʢ. ʚʩʷ ʝʸ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʢʨʳʪʘ ʤʥʦʛʦʢʠ-

ʣʦʤʝʪʨʦʚʳʤʠ ʪʦʣʱʘʤʠ ʣʴʜʘ, ʥʝʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʞʠʟʥʠ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʟ-ʟʘ ʯʝʛʦ ʚ 

ʠʪʦʛʝ ʧʣʦʱʘʜʴ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʩʪʘʥʦʚʠʪʩʷ ʨʘʚʥʦʡ 134 893 ʪʳʩ. ʢʤ
2
. ʉʦʛʣʘʩʥʦ ɺ.ʇ. ʄʘʢʩʘʢʦʚʩʢʦʤʫ 

ʚ ʟʝʤʝʣʴʥʳʡ ʬʦʥʜ ʚʭʦʜʷʪ [3]: 

ï ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ; 

ï ʣʝʩʥʳʝ ʟʝʤʣʠ; 

ï ʧʨʦʯʠʝ ʟʝʤʣʠ (ʚʦʜʥʳʡ ʬʦʥʜ, ʟʝʤʣʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʤʘʣʦ-

ʠʩʧʦʣʴʟʫʝʤʳʝ ʠ ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ ʟʝʤʣʠ ʠ ʜʨ.). 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʣʝʥʠʝʤ ʆʆʅ ʩʪʨʘʥ ʤʠʨʘ ʧʦ ʤʘʢʨʦʨʝʛʠʦʥʘʤ [8] ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 23 ʦʙʲʝʢʪʘ 

(ʪʘʙʣ. 1). ʄʘʢʨʦʨʝʛʠʦʥ ï ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʘʨʝʘʣ, ʚ ʢʦʪʦʨʳʡ ʚʭʦʜʷʪ ʣʠʙʦ ʦʪʜʝʣʴʥʳʝ ʛʦʩʫʜʘʨʩʪʚʘ, ʣʠʙʦ 

ʦʙʨʘʟʦʚʘʥʥʳʝ ʠʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ (ʨʝʛʠʦʥʘʣʴʥʳʝ) ʦʨʛʘʥʠʟʘʮʠʠ (ʩʦʶʟʳ), ʪʝʩʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ 

ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʪʦʨʛʦʚʦʡ, ʧʦʣʠʪʠʯʝʩʢʦʡ, ʜʠʧʣʦʤʘʪʠʯʝʩʢʦʡ, ʧʦʣʠʪʠʯʝʩʢʦʡ, ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʡ ʠ ʜʨ. 

ʩʬʝʨʘʭ ʠ ʚʳʩʪʫʧʘʶʱʠʝ ʢʘʢ ʢʦʣʣʝʢʪʠʚʥʳʭ ʩʫʙʲʝʢʪ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ [2]. 

 
ʊʘʙʣʠʮʘ 1 

ʄʘʢʨʦʨʝʛʠʦʥʳ ʤʠʨʘ ʧʦ ʜʘʥʥʳʤ ʆʆʅ 

ɽʚʨʦʧʘ ɸʟʠʷ ɸʬʨʠʢʘ ɸʤʝʨʠʢʘ ɸʚʩʪʨʘʣʠʷ ʠ ʆʢʝʘʥʠʷ 

ʈʦʩʩʠʷ 

ɺʦʩʪʦʯʥʘʷ ɺʦʩʪʦʯʥʘʷ ɺʦʩʪʦʯʥʘʷ ʂʘʨʠʙʩʢʠʡ ʙʘʩʩʝʡʥ ɸʚʩʪʨʘʣʠʷ ʠ ʅʦʚʘʷ ɿʝʣʘʥʜʠʷ 

ɿʘʧʘʜʥʘʷ ɿʘʧʘʜʥʘʷ ɿʘʧʘʜʥʘʷ ʉʝʚʝʨʥʘʷ ʄʝʣʘʥʝʟʠʷ 

ʉʝʚʝʨʥʘʷ ʎʝʥʪʨʘʣʴʥʘʷ ʉʝʚʝʨʥʘʷ ʎʝʥʪʨʘʣʴʥʘʷ ʄʠʢʨʦʥʝʟʠʷ 

ʖʞʥʘʷ 
ʖʛʦ-ɺʦʩʪʦʯʥʘʷ ʎʝʥʪʨʘʣʴʥʘʷ 

ʖʞʥʘʷ ʇʦʣʠʥʝʟʠʷ 
ʖʞʥʘʷ ʖʞʥʘʷ 

 

ʉʦʦʪʥʦʰʝʥʠʝ ʜʦʣʠ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʤʘʢʨʦʨʝʛʠʦʥʦʚ ʤʠʨʘ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 

01.01.2016 ʛ. [7] ʦʪʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1ï6. 
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ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʚʥʫʪʨʠ ʤʘʢʨʦʨʝʛʠʦʥʦʚ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʭʦʞʝʩʪʠ ʤʝʞʜʫ ʠʩ-

ʩʣʝʜʫʝʤʳʤʠ ʦʙʲʝʢʪʘʤʠ ʙʳʣ ʧʨʠʤʝʥʸʥ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ï ʤʝʪʦʜ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʮʝʣʴ 

ʢʦʪʦʨʦʛʦ ʨʘʟʙʠʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠ ʧʨʠʟʥʘʢʦʚ ʥʘ ʦʜʥʦʨʦʜʥʳʝ ʛʨʫʧʧʳ (ʢʣʘʩʪʝ-

ʨʳ). ʂʘʢ ʧʨʘʚʠʣʦ, ʩʭʦʜʩʪʚʦ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʝʨʝʟ ʧʦʥʷʪʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʝ ʨʘʩʩʪʦʷ-

ʥʠʷ, ʠ ʯʝʤ ʤʝʥʴʰʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ, ʪʝʤ ʦʥʠ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʩʭʦʞʠʤʠ [4]. ʉʭʦʜʩʪʚʦ ʠʣʠ 

ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʪʨʠʯʝʩʢʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʠʤʠ 

ʠ ʦʪʥʦʩʠʪʩʷ ʢ ʟʘʜʘʯʘʤ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ. ʂʣʘʩʪʝʨʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʣʦʛʠʯʝʩʢʠʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʠʜʝʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ [5]. ʄʝʨʘ ʨʘʩʩʪʦʷʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʥʘʩʢʦʣʴʢʦ ʦʙʲʝʢʪʳ ʩʭʦʞʠ ʠʣʠ ʥʝ ʩʭʦʞʠ ʤʝʞʜʫ ʩʦ-

ʙʦʡ. ʆʙʲʝʢʪʳ ʩ ʤʝʥʴʰʠʤʠ ʨʘʩʩʪʦʷʥʠʷʤʠ ʤʝʞʜʫ ʩʦʙʦʡ ʙʦʣʝʝ ʩʭʦʞʠ, ʯʝʤ ʦʙʲʝʢʪʳ ʩ ʙʦʣʴʰʠʤʠ ʨʘʩ-

ʩʪʦʷʥʠʷʤʠ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʚʳʯʠʩʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʦʙʲʝʢʪʘʤʠ [1]. ʆʙ-

ʟʦʨ ʤʥʦʛʠʭ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʩ ʧʦʤʦʱʴʶ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʜʘʣ 

ɼʞ. ʍʘʨʪʠʛʘʥ [6]. ʉʘʤʦʡ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʡ ʬʫʥʢʮʠʝʡ ʨʘʩʯʝʪʘ ʨʘʩʩʪʦʷʥʠʷ (ʤʝʪʨʠʢʠ) ʷʚʣʷʝʪʩʷ ʝʚʢʣʠ-

ʜʦʚʦ ʨʘʩʩʪʦʷʥʠʝ ï ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʚ ʤʥʦʛʦʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ [4]: 

Ὠὼ,ώ = (ὼ1 ώ1)2 + (ὼ2 ώ2)2 + (ὼ3 ώ3)2 (1) 

ɻʜʝ: 

x1 ʠ y1 ï ʧʣʦʱʘʜʴ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʚʳʯʠʩʣʷʝʪʩʷ ʥʘʠʤʝʥʴ-

ʰʝʝ ʨʘʩʩʪʦʷʥʠʝ; 

x2 ʠ y2 ï ʧʣʦʱʘʜʴ ʣʝʩʥʳʭ ʟʝʤʝʣʴ; 

x3 ʠ y3 ï ʧʣʦʱʘʜʴ ʧʨʦʯʠʭ ʟʝʤʝʣʴ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʯʠʩʣʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ 

(ʪʘʙʣ. 2). 
ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʷ ʝʚʢʣʠʜʦʚʘ ʨʘʩʩʪʦʷʥʠʷ 

ɸʚʩʪʨʘʣʠʷ ʠ ʆʢʝʘʥʠʷ 

 ɸʚʩʪʨʘʣʠʷ ʠ ʅʦʚʘʷ ɿʝʣʘʥʜʠʷ ʄʝʣʘʥʝʟʠʷ ʄʠʢʨʦʥʝʟʠʷ ʇʦʣʠʥʝʟʠʷ 

ɸʚʩʪʨʘʣʠʷ ʠ ʅʦʚʘʷ ɿʝʣʘʥʜʠʷ ï 72 37 46 

ʄʝʣʘʥʝʟʠʷ 72 ï 37 37 

ʄʠʢʨʦʥʝʟʠʷ 37 37 ï 12 

ʇʦʣʠʥʝʟʠʷ 46 37 12 ï 

ɸʟʠʷ 

 ɺʦʩʪʦʯʥʘʷ ɿʘʧʘʜʥʘʷ ʎʝʥʪʨʘʣʴʥʘʷ ʖʛʦ-ɺʦʩʪʦʯʥʘʷ ʖʞʥʘʷ 

ɺʦʩʪʦʯʥʘʷ ï 24 27 36 16 

ɿʘʧʘʜʥʘʷ 24 ï 25 53 12 

ʎʝʥʪʨʘʣʴʥʘʷ 27 25 ï 63 30 

ʖʛʦ-ɺʦʩʪʦʯʥʘʷ 36 53 63 ï 41 

ʖʞʥʘʷ 16 12 30 40 ï 

ɸʤʝʨʠʢʘ 

 ʂʘʨʠʙʩʢʠʡ ʙʘʩʩʝʡʥ ʉʝʚʝʨʥʘʷ ʎʝʥʪʨʘʣʴʥʘʷ ʖʞʥʘʷ 

ʂʘʨʠʙʩʢʠʡ ʙʘʩʩʝʡʥ ï 37 9 23 

ʉʝʚʝʨʥʘʷ 37 ï 43 36 

ʎʝʥʪʨʘʣʴʥʘʷ 9 43 ï 20 

ʖʞʥʘʷ 23 36 20 ï 

ɸʬʨʠʢʘ 

 ɺʦʩʪʦʯʥʘʷ ɿʘʧʘʜʥʘʷ ʉʝʚʝʨʥʘʷ ʎʝʥʪʨʘʣʴʥʘʷ ʖʞʥʘʷ 

ɺʦʩʪʦʯʥʘʷ ï 23 56 28 24 

ɿʘʧʘʜʥʘʷ 23 ï 38 44 21 

ʉʝʚʝʨʥʘʷ 56 38 ï 61 59 

ʎʝʥʪʨʘʣʴʥʘʷ 28 44 61 ï 52 

ʖʞʥʘʷ 24 21 59 52 ï 

ɽʚʨʦʧʘ 

 ɺʦʩʪʦʯʥʘʷ ɿʘʧʘʜʥʘʷ ʉʝʚʝʨʥʘʷ ʖʞʥʘʷ 

ɺʦʩʪʦʯʥʘʷ ï 10 44 12 

ɿʘʧʘʜʥʘʷ 10 ï 34 5 

ʉʝʚʝʨʥʘʷ 44 34 ï 35 

ʖʞʥʘʷ 12 5 35 ï 

 

ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʦʭʦʞʠʤʠ ʤʘʢʨʦʨʝʛʠʦ-

ʥʘʤʠ ʚʥʫʪʨʠ ʩʚʦʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʨʫʢʪʫʨʳ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʷʚʣʷʶʪʩʷ ʇʦ-

ʣʠʥʝʟʠʷ ʠ ʄʠʢʨʦʥʝʟʠʷ (ɸʚʩʪʨʘʣʠʷ ʠ ʆʢʝʘʥʠʷ), ɿʘʧʘʜʥʘʷ ʠ ʖʞʥʘʷ ɸʟʠʷ (ɸʟʠʷ), ʂʘʨʠʙʩʢʠʡ ʙʘʩʩʝʡʥ ʠ 
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ʎʝʥʪʨʘʣʴʥʘʷ ɸʤʝʨʠʢʘ (ɸʤʝʨʠʢʘ), ɿʘʧʘʜʥʘʷ ʠ ʖʞʥʘʷ ɸʬʨʠʢʘ (ɸʬʨʠʢʘ), ɿʘʧʘʜʥʘʷ ʠ ʖʞʥʘʷ ɽʚʨʦʧʘ 

(ɽʚʨʦʧʘ). 
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ʉ.ʊ. ɻʘʣʠʤʟʷʥʦʚʘ 
ʤʘʛʠʩʪʨʘʥʪ 

ʆ.ʅ. ʉʢʦʨʦʙʦʛʘʪʦʚʘ 
ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʌʃʆʈʀʉʊʀʂʆ-ʊɸʂʉʆʅʆʄʀʏɽʉʂʀʁ ʆɹɿʆʈ ɿɽʃɽʅʓʍ ɺʆɼʆʈʆʉʃɽʁ 

CHLOROPHYCEAE  ʀ CONJUGATOPHYCEAE  ʆɿɽʈɸ ʈɸʅɻɽʊʋʈ 

ɸʥʥʦʪʘʮʠʷ. ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʚʦʜʦʨʦʩʣʝʡ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ ʦʟʝʨʘ ʈʘʥʛʝʪʫʨ ʠʟʫʯʘʝʪʩʷ ʘʚʪʦʨʦʤ ʩ 2013 

ʛʦʜʘ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʝʥʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʙʦʛʘʪʩʪʚʘ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʢʣʘʩʩʦʚ 

ʭʣʦʨʦʢʦʢʢʦʚʳʝ ʠ ʢʦʥʲʶʛʘʪʳ ʚ ʤʝʞʛʦʜʦʚʦʤ ʘʩʧʝʢʪʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʟʥʦʦʙʨʘʟʠʝ; ʪʘʢʩʦʥ; ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ; ʵʢʦʣʦʛʠʷ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʦʜʦʝʤʦʚ ʪʘʝʞʥʦʡ ʟʦʥʳ ʍʄɸʆ-ʖʛʨʳ ʚ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʟʘ ʩʯʝʪ ʬʨʘʛʤʝʥʪʘʨʥʦʡ ʠʟʫʯʝʥʥʦʩʪʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʠʤʝʶʪʩʷ ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʦ ʚʦʜʦʨʦʩʣʷʭ ʨʝʢ: ɸʛʘʥ, ʉʝʚʝʨʥʘʷ ʠ ʄʘʣʘʷ ʉʦʩʴʚʘ, ɺʘʭ, ʉʦʨʦ-

ʤʠʥʩʢʘʷ, ʘ ʪʘʢ ʞʝ ʦʟʝʨ: ɸʨʘʥʪʫʨ, ʇʦʥʪʫʨ, ʂʦʤʩʦʤʦʣʴʩʢʦʝ, ɺʠʣʴʝʥʪ [4; 6; 8ï11]. ʆʜʥʠʤ ʠʟ ʟʥʘʯʠʤʳʭ 

ʵʪʘʧʦʚ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʬʣʦʨʠʩʪʠʢʦ-ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʘʣʴʛʦʮʝʥʦʟʘ ʚʦʜʦʝʤʘ, ʜʘʶʱʝʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʚʦʜʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. 

ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ ʦʟʝʨʘ ʈʘʥʛʝʪʫʨ ʠʟʫʯʘʝʪʩʷ 

ʘʚʪʦʨʦʤ ʩ 2013 ʛʦʜʘ, ʧʦʵʪʦʤʫ ʜʘʣʴʥʝʡʰʝʝ ʤʝʪʦʜʠʯʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ Chlo-

rophyta, ʠʭ ʬʣʫʢʪʫʘʮʠʦʥʥʳʭ ʘʩʧʝʢʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʫʯʥʫʶ ʟʥʘʯʠʤʦʩʪʴ. ʆʟʝʨʦ ʈʘʥʛʝʪʫʨ ʩ ʧʣʦʱʘʜʴʶ 

ʘʢʚʘʪʦʨʠʠ 863 ʛʘ, ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʦʚʝʪʩʢʦʛʦ ʨʘʡʦʥʘ (ʍʄɸʆ-ʖʛʨʘ) ʠ ʚʭʦʜʠʪ ʚ ʦʟʝʨʥʦ-

ʨʝʯʥʫʶ ʩʠʩʪʝʤʫ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ çʂʦʥʜʠʥʩʢʠʝ ʦʟʝʨʘè ï ʟʘʧʦʚʝʜʥʠʢ çʄʘʣʘʷ ʉʦʩʴʚʘè. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ: ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠ ʯʠʩʣʝʥʥʦ-

ʩʪʠ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʳʭ ʚ ʚʠʜʦʚʦʤ ʦʪʥʦʰʝʥʠʠ ʢʣʘʩʩʘʭ ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ Chlorophyceae ʠ Conjugato-

phyceae. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʨʦʙʳ ʬʠʪʦʧʣʘʥʢ-

ʪʦʥʘ, ʬʠʪʦʙʝʥʪʦʩʘ, ʧʝʨʠʬʠʪʦʥʘ, ʦʪʦʙʨʘʥʥʳʭ ʩ ʣʦʜʢʠ ʧʦ ʧʝʨʠʤʝʪʨʫ ʦʟʝʨʘ ʥʘ 4 ʩʪʘʥʮʠʷʭ (ʶʞʥʳʡ, ʩʝ-

ʚʝʨʥʳʡ, ʚʦʩʪʦʯʥʳʡ ʠ ʟʘʧʘʜʥʳʡ ʙʝʨʝʛ). ʄʝʪʦʜʠʢʘ ʦʪʙʦʨʘ ʠ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʙ ʢ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʦʙʱʝʧʨʠʥʷʪʳʤ ʘʣʴʛʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ [1]. ɺ ʩʚʷʟʠ ʩ ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʩʪʴʶ ʠ ʛʝʦʛʨʘʬʠʯʝ-

ʩʢʦʡ ʫʜʘʣʝʥʥʦʩʪʴʶ ʦʙʲʝʢʪʘ ʥʘʙʣʶʜʝʥʠʡ, ʧʨʦʙʳ ʦʪʦʙʨʘʥʳ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʠʶʥʷ 2013 ʛ. ʠ ʚ ʢʦʥʮʝ 

ʠʶʣʷ 2015 ʛ. 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʘ ʪʘʢ ʞʝ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʥʘʤʠ ʜʘʥʥʳʭ [2, 

ʩ. 212; 3, ʩ. 220; 8, ʩ. 1056], ʚ ʩʦʩʪʘʚʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʦʟʝʨʘ ʈʘʥʛʝʪʫʨ ʚʳʷʚʣʝʥʘ 101 ʬʦʨʤʘ ʠ ʨʘʟʥʦʚʠʜ-

ʥʦʩʪʴ (ʜʘʣʝʝ ʚʚʪ) ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʢʣʘʩʩʦʚ Chlorophyceae ʠ Conjugatophyceae, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ 

47 ʨʦʜʘʤ ʠ 18 ʩʝʤʝʡʩʪʚʘʤ. 

ɺʝʜʫʱʘʷ ʨʦʣʴ ʚ ʩʣʦʞʝʥʠʠ ʩʪʨʫʢʪʫʨʳ Chlorophyta ʧʨʠʥʘʜʣʝʞʠʪ 7 ʩʝʤʝʡʩʪʚʘʤ, ʟʘʥʠʤʘʶʱʠʭ ʣʠ-

ʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʚ ʨʘʥʞʠʨʦʚʘʥʥʦʤ ʩʧʠʩʢʝ ʚʦʜʦʨʦʩʣʝʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

(73% ʦʪ ʚʳʷʚʣʝʥʥʳʭ ʚʦʜʦʨʦʩʣʝʡ). ʅʝʩʦʤʥʝʥʥʳʤ ʣʠʜʝʨʦʤ ʷʚʣʷʝʪʩʷ ʩʝʤʝʡʩʪʚʦ Desmidiaceae (25.2%), ʚ 

ʢʦʪʦʨʦʤ ʦʙʥʘʨʫʞʝʥʦ 27 ʚʚʪ ʨʘʥʛʦʤ ʥʠʞʝ ʨʦʜʘ. Scenedesmaceae (16 ʚʚʪ) ʠ Hydrodictyaceae (13 ʚʚʪ) 

ʟʘʥʠʤʘʶʪ ʚʪʦʨʫʶ ʠ ʪʨʝʪʴʶ ʧʦʟʠʮʠʶ, ʜʦʣʷ ʢʦʪʦʨʳʭ ʚ ʩʫʤʤʝ ʩʦʩʪʘʚʣʷʝʪ 27.2%. ʆʩʪʘʣʴʥʘʷ ʨʦʣʴ ʚ ʩʣʦ-

ʞʝʥʠʠ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʠʥʘʜʣʝʞʠʪ Selenastraceae, Closteriaceae, Radiococcaceae, 

Sphaerocystidaceae. ʏʠʩʣʦ ʚʚʪ ʚ ʜʘʥʥʳʭ ʩʝʤʝʡʩʪʚʘʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 4 ʜʦ 9, ʠʤʝʶʪʩʷ ʣʠʰʴ ʦʪʣʠʯʠʷ ʚ 

ʧʦʣʦʞʝʥʠʠ ʟʘʥʠʤʘʝʤʦʛʦ ʨʘʥʛʘ ʧʦ ʛʦʜʘʤ (ʪʘʙʣʠʮʘ 1). 
ʊʘʙʣʠʮʘ 1 

ɻʦʣʦʚʥʳʝ ʩʝʤʝʡʩʪʚʘ Chlorophyceae ʠ Conjugatophyceae ʦʟʝʨʘ ʈʘʥʛʝʪʫʨ 

2013 ʛ. 2015 ʛ. 

ʈʘʥʛ ʉʝʤʝʡʩʪʚʦ 
ʏʠʩʣʦ ʚʚʪ 

ʈʘʥʛ ʉʝʤʝʡʩʪʚʦ 
ʏʠʩʣʦ ʚʚʪ 

ʘʙʩʦʣʶʪʥʦʝ % ʘʙʩʦʣʶʪʥʦʝ %  

1 Desmidiaceae 19 28.8 1 Desmidiaceae 27 25.2 

2 Scenedesmaceae 9 13.6 2 Scenedesmaceae 16 15.1 

3 Hydrodictyaceae 7 10.6 3 Hydrodictyaceae 13 12.1 

4 Closteriaceae 5 7.6 4 Selenastraceae 9 8.4 

5ï6 Sphaerocystidaceae 4 6.1 5 Closteriaceae 8 7.5 

5ï6 Selenastraceae 4 6.1 6 Radiococcaceae 5 4.7 

 

ʆʩʥʦʚʫ ʩʧʠʩʢʘ ʪʘʢʩʦʥʦʚ ʥʘ ʨʦʜʦʚʦʤ ʫʨʦʚʥʝ ʩʣʘʛʘʶʪ 6 ʨʦʜʦʚ Chlorophyta (Staurastrum ï 13 ʚʚʪ, 

Staurodesmus ʠ Closterium ï ʧʦ 8 ʚʚʪ, Scenedesmus ʠ Desmodesmus ï ʧʦ 6 ʚʚʪ), ʩʦʩʪʘʚʣʷʶʱʠʭ 38.3% ʦʪ 

ʚʩʝʭ ʢʦʥʲʶʛʘʪ ʠ ʭʣʦʨʦʢʦʢʢʦʚʳʭ. ʇʦʣʦʞʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʠʜʦʚ ʥʘ ʧʝʨʚʳʭ ʧʦʟʠʮʠʷʭ ʨʘʥʞʠʨʦ-

ʚʘʥʥʦʛʦ ʩʧʠʩʢʘ ʚʦʜʦʨʦʩʣʝʡ ʷʚʣʷʝʪʩʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʦʡ ʙʦʨʝʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʟʘʙʦʣʦʯʝʥʥʳʭ 

ʨʝʢ ʪʘʝʞʥʦʡ ʟʦʥʳ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ.  
ʊʘʙʣʠʮʘ 2 

ʂʨʫʧʥʝʡʰʠʝ ʨʦʜʳ Chlorophyceae ʠ Conjugatophyceae ʦʟʝʨʘ ʈʘʥʛʝʪʫʨ 

2013 ʛ. 2015 ʛ. 

ʈʘʥʛ ʉʝʤʝʡʩʪʚʦ 
ʏʠʩʣʦ ʚʚʪ 

ʈʘʥʛ ʉʝʤʝʡʩʪʚʦ 
ʏʠʩʣʦ ʚʚʪ 

ʘʙʩʦʣʶʪʥʦʝ % ʘʙʩʦʣʶʪʥʦʝ %  

1 Staurastrum 9 13.6 1 Staurastrum 13 12.1 

2ï4 Staurodesmus 5 7.6 2ï3 Staurodesmus 8 7.5 

2ï4 Closterium 5 7.6 2ï3 Closterium 8 7.5 

2ï4 Scenedesmus 5 7.6 4ï5 Desmodesmus 6 5.6 

5 Pediastrum 4 6.1 4ï5 Scenedesmus 6 5.6 

 

ʅʘ ʚʠʜʦʚʦʤ ʫʨʦʚʥʝ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʳʤʠ ʠ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʠʩʷ ʪʘʢ-

ʩʦʥʘʤʠ ʩʨʝʜʠ ʢʣʘʩʩʘ Chlorophyceae ʷʚʣʷʶʪʩʷ: Mucidosphaerium pulchellum (Wood) Bock, Proschold & 

Krienitz, Coenococcus planctonicus Korschikov, Scenedesmus quadricauda (Turp.) Breb., Coenochloris 

fottii Hindak (Tsarenko), Radiococcus polycoccus (Korschikov) I. Kostikov, T. Darienko, A. Lukesova & 

L. Hoffman, Pseudopediastrum boryanum (Turpin) E. Hegewald [3]. ʉʨʝʜʠ Conjugatophyceae ʦʙʨʘʱʘʶʪ 

ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʪʘʢʠʝ ʚʦʜʦʨʦʩʣʠ ʢʘʢ: Closterium venus K¿tz., Staurodesmus cuspidatus (Breb.) Teil., 

Staurastrum arachne Ralfs, St. gracile Ralfs var. nanum Wille, St. paradoxum var. parvum (West) N. Carter, 

Spirogyra sp.1, Xanthidium antilopaeum Breb. K¿tz ʇʨʠ ʵʪʦʤ ʠʤʝʶʪʩʷ ʚʠʜʳ, ʚʩʪʨʝʯʝʥʥʳʝ ʠʩʢʣʶʯʠ-

ʪʝʣʴʥʦ ʪʦʣʴʢʦ ʥʘ ʦʜʥʦʤ ʩʪʚʦʨʝ ʚʦʜʦʝʤʘ: Closterium aciculare T. West (ʟʘʧʘʜʥʳʡ ʙʝʨʝʛ), ʉ. ehrenbergii 

var. ehrenbergii Menegh. (ʶʞʥʳʡ ʙʝʨʝʛ) [8, ʩ. 1056].  

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ 2015 ʛʦʜʘ ʚ ʦʟ. ʈʘʥʛʝʪʫʨ ʦʪʤʝʯʝʥʦ ʧʦʷʚʣʝʥʠʝ ʚʦʜʦ-

ʨʦʩʣʝʡ, ʝʱʝ ʥʝ ʥʘʙʣʶʜʘʚʰʠʭʩʷ ʚ ʠʶʥʴʩʢʠʭ ʧʨʦʙʘʭ 2013 ʛ. ʂ ʠʭ ʯʠʩʣʫ ʦʪʥʦʩʷʪʩʷ: Hindakia tetrachoto-

ma (Printz) C.Bock, Prºschold & Krienitz, Kirchneriella obesʝ (West) West & G.S. West, Monoraphidium 

griffithii  (Berkeley) Komarkova-Legnerova, Quadrigula korsikovii Komarek, Lagerheimia genevensis (Cho-

dat) Chodat, Oocystis borgei J.W.Snow, Closterium acutum (Lyngb.) Breb., Staurodesmus dejectus (Br®b.) 

Teil., Staurod. mammilatus (Nordst.) Teil., Staurastrum elongatum Barker, St. longipes (Nordst.) Teil. ʆʩ-

ʪʘʣʴʥʳʝ ʚʦʜʦʨʦʩʣʠ, ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʢʣʘʩʩʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʣʦʚʠʜʦʚʳʤʠ ʨʦʜʘʤʠ ʠ ʩʝʤʝʡʩʪʚʘʤʠ, ʩ 

1ï4 ʚʚʪ.  
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ʇʦʢʘʟʘʪʝʣʠ ʯʠʩʣʝʥʥʦʩʪʠ Chlorophyta ʧʦ ʤʝʩʷʮʘʤ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ. ʏʠʩʣʝʥʥʦʩʪʴ ʭʣʦʨʦ-

ʢʦʢʢʦʚʳʭ ʠ ʢʦʥʲʶʛʘʪ ʚ ʨʘʥʥʝʣʝʪʥʝʤ ʠʶʥʴʩʢʦʤ ʧʣʘʥʢʪʦʥʝ 2013 ʛ. ʩʦʩʪʘʚʣʷʝʪ 27 658.8 ʪʳʩ. ʢʣ/ʣ, ʘ ʚ 

ʠʶʣʴʩʢʦʤ ʤʥʦʛʦʚʦʜʥʦʤ 2015 ʛ. ʚʦʟʨʘʩʪʘʝʪ ʚ 3 ʨʘʟʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 84 304.4 ʪʳʩ. ʢʣ/ʣ, ʯʪʦ ʚʧʦʣʥʝ ʝʩʪʝʩʪ-

ʚʝʥʥʦ ʜʣʷ ʬʣʫʢʪʫʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʣʘʥʢʪʦʥʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʀʟ-

ʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʛʠʜʨʦʙʠʦʥʪʦʚ, ʘ ʠʤʝʥʥʦ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʥʘ 1ï3ęʉ, 

ʟʥʘʯʝʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ ʩ 50 ʜʦ 70 ʩʤ, ʢʦʣʠʯʝʩʪʚʘ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʜʠ-

ʥʘʤʠʢʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ ʩʢʘʯʦʢ ʯʠʩʣʝʥʥʦʩʪʠ ʚʦʜʦʨʦʩʣʝʡ ʚ 1 ʣ ʚʦʜʳ 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʧʨʦʙʳ 2015 ʛ. ʦʪʦʙʨʘʥʳ ʚ ʧʝʨʠʦʜ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʜʣʷ ʚʝʛʝʪʘʮʠʠ 

ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʦʪ 18 ʜʦ 25ęʉ, ʧʨʦʟʨʘʯʥʦʩʪʴʶ 70ï80 ʩʤ. ʈʘʥʥʝʣʝʪʥʠʝ ʚʦʜʦʨʦʩʣʠ 

2013 ʛ. ʨʘʟʚʠʚʘʣʠʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʜʠʘʧʘʟʦʥʝ 13-23ęʉ ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ 50 ʩʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʤʝʥʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʦʢʘʟʘʣʠʩʴ ʥʘ 31.9% ʥʠʞʝ 

[3].  

ɺ ʧʨʦʙʘʭ 2013 ʛʦʜʘ, ʦʪʦʙʨʘʥʥʳʭ ʚ ʧʝʨʠʦʜ ʨʘʥʥʝʣʝʪʥʝʡ ʚʝʛʝʪʘʮʠʠ, ʘʙʩʦʣʶʪʥʳʤʠ ʣʠʜʝʨʘʤʠ ʥʘ 

ʫʨʦʚʥʝ ʩʝʤʝʡʩʪʚ ʦʢʘʟʘʣʠʩʴ Scenedesmaceae (11 934.0 ʪʳʩ. ʢʣ/ʣ), Coelastraceae (5 850.0 ʪʳʩ. ʢʣ/ʣ), Hy-

drodictyaceae (2 948.4 ʪʳʩ. ʢʣ/ʣ). ʉ ʤʝʥʴʰʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʚʩʪʨʝʯʘʣʠʩʴ Botryococcaceae (2 714.4 ʪʳʩ. 

ʢʣ/ʣ), Selenastraceae (1 123.2 ʪʳʩ. ʢʣ/ʣ) ʠ Desmidiaceae (1174,7 ʪʳʩ. ʢʣ/ʣ) (ʪʘʙʣʠʮʘ 3). 
ʊʘʙʣʠʮʘ 3 

ʇʦʢʘʟʘʪʝʣʠ ʯʠʩʣʝʥʥʦʩʪʠ Chlorophyceae ʠ Conjugatophyceae ʦʟʝʨʘ ʈʘʥʛʝʪʫʨ 

ʉʝʤʝʡʩʪʚʘ 
ʉʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ (ʪʳʩ. ʢʣ./ʣ) ʉʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʟʘ ʛʦʜʳ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ (ʪʳʩ. ʢʣ./ʣ) 2013 ʛ. 2015 ʛ. 

Scenedesmaceae 11934,0 7890,5 9912,3 

Chlorellaceae ï 3697,2 1848,6 

Oocystaceae ï 702,0 351,0 

Coccomyxaceae ï 1778,4 889,2 

Botryococcaceae 2714,4 22604,4 12659,4 

Coelastraceae 5850,0 4024,8 4937,4 

Hydrodictyaceae 2948,4 9294,7 6121,6 

Radiococcaceae 608,4 19216,8 9912,6 

Selenastraceae  1123,2 7768,8 4446,0 

Schizochlamydaceae ï 1076,4 538,2 

Sphaerocystidaceae ï 748,8 374,4 

Closteriaceae 374,4 589,7 482,1 

Desmidiaceae 1174,7 4163,1 2668,9 

Zygnemataceae 931,3 748,8 840,1 

 

ɺ ʩʦʩʪʘʚ ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ ʚʦʰʣʠ ʪʘʢʠʝ ʚʠʜʳ, ʢʘʢ: Scenedesmus quadricauda (35.8% 

ʦʪ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ), Coelastrum pulchrum Schmidle (12.1%), Mucidosphaerium pulchellum 

(H.C.Wood) C.Bock, Proschold & Krienitz (3.4%). 

ɺ ʧʨʦʙʘʭ ʞʝ 2015 ʛʦʜʘ ʥʘʦʙʦʨʦʪ, ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʦʪʤʝʯʝʥʦ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝ-

ʤʝʡʩʪʚ Botryococcaceae (22 604.4 ʪʳʩ. ʢʣ/ʣ) ʠ Radiococcaceae (19 216.8 ʪʳʩ. ʢʣ/ʣ). ʉʝʤʝʡʩʪʚʦ Scene-

desmaceae ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ 7 890.5 ʪʳʩ. ʢʣ/ʣ, ʟʘʥʠʤʘʶʪ ʪʨʝʪʴʶ ʧʦʟʠʮʠʶ. ʂ ʚʠʜʘʤ ʩ ʥʘʠʙʦʣʴʰʠʤ ʦʙʠ-

ʣʠʝʤ ʦʪʥʦʩʷʪʩʷ Mucidosphaerium pulchellum (28.0% ʦʪ ʯʠʩʣʝʥʥʦʩʪʠ ʭʣʦʨʦʢʦʢʢʦʚʳʭ), ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ 

Coenococcus planctonicus (10.6%), ʟʘʤʳʢʘʝʪ ʪʨʦʡʢʫ Scenedesmus quadricauda (6.7%). ɺ ʧʣʘʥʢʪʦʥʝ ʦʟʝʨ 

ʇʦʥʪʫʨ ʠ ɸʨʘʥʪʫʨ, ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʚ ʇʇ çʂʦʥʜʠʥʩʢʠʝ ʦʟʝʨʘè, ʨʦʜ Scenedesmus ʪʘʢ ʞʝ ʷʚʣʷʝʪʩʷ ʜʦ-

ʤʠʥʠʨʫʶʱʠʤ [4, ʩ. 91; 6, ʩ. 110]. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʚ ʟʘʢʣʶʯʝʥʠʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: ʨʘʟʥʦʦʙʨʘʟʠʝ ʟʝ-

ʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʢʣʘʩʩʦʚ Chlorophyceae ʠ Conjugatophyceae ʚ ʘʢʚʘʪʦʨʠʠ ʦʟʝʨʘ ʈʘʥʛʝʪʫʨ ʧʨʝʜʩʪʘʚʣʝ-

ʥʦ 101 ʬʦʨʤʦʡ ʠ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ, ʚʢʣʶʯʝʥʥʳʭ ʚ 47 ʨʦʜʦʚ ʠ 18 ʩʝʤʝʡʩʪʚ.  

ɺ ʩʣʦʞʝʥʠʠ ʬʣʦʨʠʩʪʠʢʦ-ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʟʝʨʘ ʦʩʥʦʚʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʩʝʤʝʡ-

ʩʪʚʘʤ ï Desmidiaceae, Scenedesmaceae, Hydrodictyaceae, ʨʦʜʘʤ ï Staurastrum, Staurodesmus, 

Closterium, Scenedesmus ʠ Desmodesmus. ɼʘʥʥʳʡ ʬʘʢʪ ʷʚʣʷʝʪʩʷ ʟʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʦʡ ʚʦʜʦʝʤʦʚ ɿʘ-

ʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʪ.ʝ. ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʠʜʦʚ ʚ ʤʘʣʦʤ ʯʠʩʣʝ ʨʦʜʦʚ. 

ʏʠʩʣʝʥʥʦʩʪʴ ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʧʦ ʩʝʟʦʥʘʤ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʝʥ-

ʥʦʩʪʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʠʶʥʷ ʢ ʠʶʣʶ ʩ 27 658.8 ʜʦ 84 304.4 ʪʳʩ. ʢʣ/ʣ. 

ʉʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʜʘʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʜʨʫʛʠʭ ʨʝʢ (ɺʘʭ, 

ʉʝʚʝʨʥʘʷ ʠ ʄʘʣʘʷ ʉʦʩʴʚʘ, ʉʦʨʦʤʠʥʩʢʘʷ) ʠ ʦʟʝʨ (ʇʦʥʪʫʨ, ɸʨʘʥʪʫʨ, ʂʦʤʩʦʤʦʣʴʩʢʦʝ) ʍʄɸʆ-ʖʛʨʳ, 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʣʘʩʩʳ Chlorophyceae ʠ Conjugatophyceae ʠʛʨʘʝʪ ʦʜʥʫ ʠʟ ʚʝʜʫʱʠʭ ʨʦʣʝʡ ʚ ʩʣʦʞʝʥʠʠ 

ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʙʦʛʘʪʩʪʚʘ ʠ ʚʳʜʝʣʷʝʪʩʷ ʚʳʩʦʢʠʤ ʚʠʜʦʚʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ [4; 6; 8ï11]. ʃʠʜʠʨʫʶʱʝʝ 
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ʧʦʣʦʞʝʥʠʝ ʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʩʧʠʩʢʝ ʚʦʜʦʨʦʩʣʝʡ ʦʙʲʷʩʥʷʝʪʩʷ ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʴʶ ʜʘʥʥʳʭ ʢʣʘʩʩʦʚ ʢ 

ʢʠʩʣʦʡ ʨʝʘʢʮʠʠ ʩʨʝʜʳ, ʦʧʪʠʤʘʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʚ ʫʩʣʦʚʠʷʭ ʤʘʣʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʠ ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʟʘʙʦʣʦʯʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ.  
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ʖ.ʆ. ɼʠʤʠʪʨʠʝʚ 
ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʃ.ɻ. ɻʨʦʰʝʚʘ 
ʩʪʫʜʝʥʪ 

ʛ. ʏʝʙʦʢʩʘʨʳ, ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʗ. ʗʢʦʚʣʝʚʘ 

ʌʃʆʈʀʉʊʀʏɽʉʂʆɽ ʆɹʉʃɽɼʆɺɸʅʀɽ ʉʂɺɽʈɸ ʠʤ. ʂ.ɺ. ʀɺɸʅʆɺɸ  

ɻʆʈʆɼɸ ʏɽɹʆʂʉɸʈʓ ʏʋɺɸʐʉʂʆʁ ʈɽʉʇʋɹʃʀʂʀ 

ɸʥʥʦʪʘʮʠʷ. ʌʣʦʨʘ ʩʢʚʝʨʘ ʩʦʜʝʨʞʠʪ 86 ʚʠʜʦʚ ʠʟ 74 ʨʦʜʦʚ ʠ 35 ʩʝʤʝʡʩʪʚ. ʉʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʥʠʟʢʦʝ. 10 ʚʝʜʫʱʠʭ ʩʝʤʝʡʩʪʚ ʦʙʲʝʜʠʥʷʶʪ 64% ʚʠʜʦʚ. ɺ ʘʜʚʝʥʪʠʚʥʦʡ ʬʨʘʢʮʠʠ 33 ʚʠʜʘ, ʠʟ ʥʠʭ 20 ʢʫʣʴʪʠʚʠʨʫʝ-

ʤʳʭ ʠʥʪʨʦʜʫʮʝʥʪʦʚ. ɼʝʥʜʨʦʬʣʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 26 ʚʠʜʘʤʠ ʠʟ 21 ʨʦʜʘ ʠ 12 ʩʝʤʝʡʩʪʚ. ɻʘʟʦʥ ʩʠʣʴʥʦ ʟʘʩʦʨʸʥ. ʅʘ 

ʩʠʨʝʥʠ ʚʳʷʚʣʝʥ ʢʘʨʘʥʪʠʥʥʳʡ ʩʦʨʥʷʢ Cuscuta monogyna Vahl. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʣʦʨʘ; ʩʢʚʝʨ; ʦʟʝʣʝʥʝʥʠʝ; ʧʦʚʠʣʠʢʘ; ʘʜʚʝʥʪʠʚʥʳʝ ʚʠʜʳ; ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʡ 

ʩʧʝʢʪʨ; ʩʦʨʥʳʝ ʚʠʜʳ.  
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ʉʢʚʝʨ ʠʤ. ʂ.ɺ. ʀʚʘʥʦʚʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʪʘʨʝʡʰʠʭ ʚ ʏʝʙʦʢʩʘʨʘʭ. ʆʥ ʧʦʷʚʠʣʩʷ ʝʱʸ ʚ 1930-ʝ 

ʛʦʜʳ ʥʘ ʤʝʩʪʝ ʨʘʟʨʫʰʝʥʥʦʛʦ ʅʠʢʦʣʴʩʢʦʛʦ ʞʝʥʩʢʦʛʦ ʤʦʥʘʩʪʳʨʷ, ʛʜʝ ʙʳʣʠ ʚʳʩʘʞʝʥʳ ʨʦʚʥʳʤʠ ʨʷʜʘʤʠ 

ʚʜʦʣʴ ʮʚʝʪʦʯʥʳʭ ʛʘʟʦʥʦʚ ʣʠʧʳ, ʘ ʜʝʢʦʨʘʪʠʚʥʳʝ ʢʫʩʪʘʨʥʠʢʠ ʦʙʨʘʤʣʷʣʠ ʘʩʬʘʣʴʪʦʚʳʝ ʧʝʰʝʭʦʜʥʳʝ ʜʦ-

ʨʦʞʢʠ. ɺ 1950 ʛ., ʚ ʛʦʜ 60-ʣʝʪʠʷ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʘʚʪʦʨʘ ʙʝʩʩʤʝʨʪʥʦʡ ʧʦʵʤʳ çʅʘʨʩʧʠè, ʥʘ ʣʝʥʠʥʛʨʘʜ-

ʩʢʦʤ ʟʘʚʦʜʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʣʠʪʴʷ çʄʦʥʫʤʝʥʪʩʢʫʣʴʧʪʫʨʘè ʙʳʣ ʠʟʛʦʪʦʚʣʝʥ ʙʶʩʪ ʂ.ɺ. ʀʚʘʥʦʚʘ 

(ʩʢʫʣʴʧʪʦʨ ʀ.ʌ. ʂʫʜʨʷʚʮʝʚ, ʘʨʭʠʪʝʢʪʦʨ ɺ.ʀ. ʉʪʫʧʠʥ), ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʩʧʫʩʪʷ 2 ʛʦʜʘ ʚ ʩʢʚʝʨʝ, ʧʦʣʫ-

ʯʠʚʰʠʤ ʩ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʝʛʦ ʠʤʷ.  

ɹʨʦʥʟʦʚʳʡ ʙʶʩʪ ʢʣʘʩʩʠʢʘ ʯʫʚʘʰʩʢʦʡ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʂ.ɺ. ʀʚʘʥʦʚʘ ʠ ʦʢʨʫʞʘʶʱʠʡ 

ʝʛʦ ʩʢʚʝʨ ʷʚʣʷʶʪʩʷ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʷʤʠ ʛ. ʏʝʙʦʢʩʘʨʳ. ʉʢʚʝʨ ʨʘʩʧʦʣʦʞʝʥ ʚ ʠʩʪʦʨʠʯʝʩʢʦʡ ʯʘʩʪʠ 

ʛʦʨʦʜʘ ʥʘ ʥʘʙʝʨʝʞʥʦʡ ɺʦʣʛʠ, ʦʪʢʫʜʘ ʦʪʢʨʳʚʘʝʪʩʷ ʧʨʝʢʨʘʩʥʳʡ ʚʠʜ ʥʘ ʏʝʙʦʢʩʘʨʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠ 

ʶʞʥʦʪʘʸʞʥʳʝ ʣʘʥʜʰʘʬʪʳ ʥʠʟʤʝʥʥʦʛʦ ɿʘʚʦʣʞʴʷ, ʘ ʧʦʪʦʤʫ ʷʚʣʷʝʪʩʷ ʠʟʣʶʙʣʝʥʥʳʤ ʤʝʩʪʦʤ ʣʝʪʥʝʛʦ 

ʦʪʜʳʭʘ ʛʦʨʦʞʘʥ ʠ ʛʦʩʪʝʡ ʩʪʦʣʠʮʳ. 

ʉʢʚʝʨ ʠʤ. ʂ.ɺ. ʀʚʘʥʦʚʘ ʠʤʝʝʪ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʬʦʨʤʫ ʩ ʵʣʝʤʝʥʪʘʤʠ ʨʝʛʫʣʷʨʥʦʡ ʧʣʘʥʠʨʦʚʢʠ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʩʢʚʝʨʘ 53105 ʤ
2
. ɺ ʩʢʚʝʨʝ ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʢʦʣʦ 150 ʜʝʨʝʚʴʝʚ, ʠʟ ʢʦʪʦʨʳʭ ʧʦʣʦʚʠʥʘ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʣʠʧʫ ʤʝʣʢʦʣʠʩʪʥʫʶ, ʬʦʨʤʠʨʫʶʱʫʶ ʦʙʱʠʡ ʦʙʣʠʢ ʩʢʚʝʨʘ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ 

ʷʩʝʥʴ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʢʣʸʥ ʦʩʪʨʦʣʠʩʪʥʳʡ ʠ ʷʩʝʥʝʣʠʩʪʥʳʡ, ʚʷʟ ʛʣʘʜʢʠʡ ʠ ʰʝʨʰʘʚʳʡ, ʠʚʫ ʢʦʟʴʶ, ʦʙʨʘ-

ʟʫʶʱʠʝ ʣʝʪʦʤ ʟʝʣʸʥʳʡ ʪʝʥʠʩʪʳʡ ʰʘʪʸʨ. ʀʟ ʭʚʦʡʥʳʭ ʚ ʦʟʝʣʝʥʝʥʠʠ ʩʢʚʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʝʣʴ ʢʦʣʶʯʘʷ 

ʠ ʣʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ. ʂ ʯʠʩʣʫ ʮʝʥʥʳʭ ʠʥʪʨʦʜʫʮʝʥʪʦʚ ʦʪʥʦʩʷʪʩʷ ʯʝʪʳʨʝ ʵʢʟʝʤʧʣʷʨʘ ʯʝʨʸʤʫʭʠ 

ʄʘʘʢʘ. ɼʦʚʦʣʴʥʦ ʨʘʚʥʦʤʝʨʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʢʚʝʨʘ ʨʘʟʤʝʱʝʥʳ ʥʝʙʦʣʴʰʠʝ ʛʨʫʧʧʳ ʩʠʨʝʥʠ ʦʙʳʢʥʦ-

ʚʝʥʥʦʡ, ʠʟʨʝʜʢʘ ʚʩʪʨʝʯʘʝʪʩʷ ʚʠʰʥʷ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʷʙʣʦʥʷ ʜʦʤʘʰʥʷʷ, ʨʝʜʢʦ ï ʙʫʟʠʥʘ ʢʨʘʩʥʘʷ, ʯʫʙʫʰ-

ʥʠʢ ʚʝʥʝʯʥʳʡ, ʢʣʸʥ ʪʘʪʘʨʩʢʠʡ, ʝʜʠʥʠʯʥʦ ï ʙʝʨʝʩʢʣʝʪ ʝʚʨʦʧʝʡʩʢʠʡ ʠ ʙʝʨʸʟʘ ʧʦʚʠʩʣʘʷ.  

ɾʠʚʘʷ ʠʟʛʦʨʦʜʴ ʦʙʨʘʟʦʚʘʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʧʠʨʝʝʡ ʩʨʝʜʥʝʡ, ʨʝʞʝ ʢʠʟʠʣʴʥʠʢʦʤ ʙʣʝʩʪʷʱʠʤ, 

ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ï ʙʦʷʨʳʰʥʠʢʦʤ ʢʨʦʚʘʚʦ-ʢʨʘʩʥʳʤ ʠ ʘʣʤʘ-ʘʪʠʥʩʢʠʤ, ʨʦʟʦʡ ʤʦʨʱʠʥʠʩʪʦʡ, ʢʘʨʘʛʘ-

ʥʦʡ ʜʨʝʚʦʚʠʜʥʦʡ (ʞʸʣʪʦʡ ʘʢʘʮʠʝʡ). ʆʜʥʘʢʦ ʚ ʥʝʡ ʪʘʢʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʜʨʦʩʪʳ ʣʠʧʳ ʤʝʣʢʦʣʠʩʪʥʦʡ, 

ʢʣʸʥʘ ʷʩʝʥʝʣʠʩʪʥʦʛʦ, ʯʝʨʸʤʫʭʠ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʚʷʟʘ ʰʝʨʰʘʚʦʛʦ ʠ ʨʷʙʠʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ. ɺ ʮʝʣʦʤ 

ʜʝʥʜʨʦʬʣʦʨʘ ʩʢʚʝʨʘ ʥʘʩʯʠʪʳʚʘʝʪ 26 ʚʠʜʦʚ ʠʟ 21 ʨʦʜʘ ʠ 12 ʩʝʤʝʡʩʪʚ.  

ɻʘʟʦʥʳ ʥʘʭʦʜʷʪʩʷ ʚ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʪʨʘʚʷʥʦʡ ʧʦʢʨʦʚ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʩʦʯʝʪʘʥʠʝ ʩʦʨʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʩ ʣʫʛʦʚʳʤʠ (ʢʦʩʪʨʝʮ ʙʝʟʦʩʪʳʡ, ʝʞʘ ʩʙʦʨʥʘʷ, ʤʷʪʣʠʢ 

ʩʧʣʶʩʥʫʪʳʡ, ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ, ʘʤʦʨʠʷ ʧʦʣʟʫʯʘʷ, ʣʘʧʯʘʪʢʘ ʛʫʩʠʥʘʷ ʠ ʜʨ.), ʧʦʣʷʥʥʦ-ʦʧʫʰʝʯʥʳʤʠ (ʪʳʩʷ-

ʯʝʣʠʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʧʦʜʤʘʨʝʥʥʠʢ ʤʷʛʢʠʡ, ʛʨʘʚʠʣʘʪ ʛʦʨʦʜʩʢʦʡ ʠ ʜʨ.) ʠ ʣʝʩʥʳʤʠ ʚʠʜʘʤʠ (ʩʥʳʪʴ 

ʦʙʳʢʥʦʚʝʥʥʘʷ, ʚʝʨʦʥʠʢʘ ʜʫʙʨʘʚʥʘʷ, ʦʩʦʢʘ ʩʦʩʝʜʥʷʷ, ʟʝʤʣʷʥʠʢʘ ʣʝʩʥʘʷ) (ʪʘʙʣ. 1), ʘ ʧʦʜ ʢʨʦʥʘʤʠ ʜʝ-

ʨʝʚʴʝʚ ʦʥ ʝʱʸ ʠ ʨʘʟʨʝʞʝʥʥʳʡ. ʀʟ 60 ʚʠʜʦʚ ʪʨʘʚ ʩʦʨʥʳʤʠ ʷʚʣʷʝʪʩʷ ʧʦʣʦʚʠʥʘ ʚʠʜʦʚ, ʥʘʧʨʠʤʝʨ: ʤʘʨʴ 

ʙʝʣʘʷ, ʤʘʨʴ ʤʥʦʛʦʩʝʤʷʥʥʘʷ, ʤʘʨʴ ʩʠʟʘʷ, ʤʘʨʴ ʛʠʙʨʠʜʥʘʷ, ʣʝʙʝʜʘ ʨʘʩʢʠʜʠʩʪʘʷ, ʠʢʦʪʥʠʢ ʩʝʨʳʡ, ʢʦʥʠʟʘ 

ʢʘʥʘʜʩʢʘʷ, ʣʝʧʠʜʦʪʝʢʘ ʜʫʰʠʩʪʘʷ, ʦʜʫʚʘʥʯʠʢ ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʠ ʪ.ʜ. ʀʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʮʚʝʪʥʠʢʘʭ ʙʳʣʠ 

ʚʩʪʨʝʯʝʥʳ ʪʘʢʠʝ ʩʦʨʥʳʝ ʚʠʜʳ, ʢʘʢ ʷʨʫʪʢʘ ʧʦʣʝʚʘʷ, ʞʝʣʪʦʢʠʩʣʠʮʘ ʧʨʷʤʦʩʪʦʷʯʘʷ (Xanthoxalis stricta 

(L.) Small), ʛʘʣʠʥʩʦʛʘ ʨʝʩʥʠʪʯʘʪʘʷ, ʠʣʠ ʯʝʪʳʨʝʭʣʫʯʝʚʘʷ (Galinsoga quadriradiata Ruiz & Pav.) ʠ ʱʠʨʠ-

ʮʘ ʞʤʠʥʜʦʚʠʜʥʘʷ (Amaranthus blitoides S.Wats.). 12 ʩʦʨʥʳʭ ʚʠʜʦʚ (40%) ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʣʝʪʥʠʢʘʤʠ, 

ʦʩʪʘʣʴʥʳʝ ï ʦʜʥʦʣʝʪʥʠʢʘʤʠ (46,7%), ʦʜʥʦʣʝʪʥʠʢʘʤʠ ʠʣʠ ʜʚʫʣʝʪʥʠʢʘʤʠ (10%) ʠ ʦʜʠʥ ʚʠʜ (ʠʢʦʪʥʠʢ 

ʩʝʨʳʡ) ï ʜʚʫʣʝʪʥʠʢʦʤ. ɹʦʣʴʰʦʝ ʯʠʩʣʦ ʩʦʨʥʳʭ ʚʠʜʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʠʣʴʥʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʤ 

ʚʣʠʷʥʠʠ ʠ ʥʘʨʫʰʝʥʠʠ ʵʜʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʛʘʟʦʥʥʳʭ ʪʨʘʚ. ʄʥʦ-

ʛʦʣʝʪʥʠʝ ʩʦʨʥʳʝ ʨʘʩʪʝʥʠʷ, ʩʧʦʩʦʙʥʳʝ ʢ ʧʦʩʪʦʷʥʥʦʤʫ ʚʝʛʝʪʘʪʠʚʥʦʤʫ ʚʦʟʦʙʥʦʚʣʝʥʠʶ, ʥʘʥʦʩʷʪ ʥʘʠ-

ʙʦʣɹh ʠʡ ʚʨʝʜ, ʥʝ ʜʘʚʘʷ ʨʘʟʚʠʚʘʪʴʩʷ ʛʘʟʦʥʥʳʤ ʪʨʘʚʘʤ. ɺʩʸ ʵʪʦ ʷʚʥʦ ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʛʘʟʦʥʘ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʫʭʦʜʘ ʟʘ ʥʠʤ.  
ʊʘʙʣʠʮʘ 1 

ʕʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʬʣʦʨʳ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʩʢʚʝʨʘ 

ˉ ʧ/ʧ ɻʨʫʧʧʘ ʏʠʩʣʦ ʚʠʜʦʚ ˉ ʧ/ʧ ɻʨʫʧʧʘ ʏʠʩʣʦ ʚʠʜʦʚ 

1 ʩʦʨʥʘʷ ʨʫʜʝʨʘʣʴʥʘʷ 25 7 ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʘʷ 2 

2 ʣʫʛʦʚʘʷ 10 8 ʣʫʛʦʚʦ-ʣʝʩʥʘʷ 1 

3 ʧʦʣʷʥʥʦ-ʦʧʫʰʝʯʥʘʷ 5 9 ʣʝʩʦʩʪʝʧʥʘʷ 1 

4 ʣʝʩʥʘʷ 5 10 ʩʪʝʧʥʘʷ 1 

5 ʩʦʨʥʘʷ ʩʝʛʝʪʘʣʴʥʘʷ 5 
11 ʙʦʣʦʪʥʘʷ 1 

6 ʚʠʜʳ ʢʫʣʴʪʫʨʮʝʥʦʟʦʚ 4 

 

ʉ ʫʯʝʪʦʤ ʮʝʥʦʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʨʙʘʥʦʬʣʦʨʳ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʦʩʦʙʘʷ ʛʨʫʧʧʘ çʚʠʜʳ ʢʫʣʴ-

ʪʫʨʮʝʥʦʟʦʚè, ʚʢʣʶʯʘʶʱʘʷ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʝ ʚʠʜʳ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʢʫʣʴʪʫʨʝ, 

ʥʦ ʩʧʦʩʦʙʥʳʝ ʢ ʜʠʯʘʥʠʶ ʠʣʠ ʫʜʝʨʞʠʚʘʶʱʠʝʩʷ ʚ ʮʚʝʪʥʠʢʘʭ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ [2; 3]. ʀʟ ʪʨʘ-

ʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʩʶʜʘ ʦʪʥʦʩʷʪʩʷ ʧʠʦʥ ʤʦʣʦʯʥʦʮʚʝʪʢʦʚʳʡ (Paeonia lactiflora Pall.), ʢʘʧʫʩʪʘ ʣʠʩʪʦ-

ʚʘʷ (Brassica oleracea var. viridis L.), ʙʘʨʭʘʪʮʳ ʧʨʷʤʦʩʪʦʷʯʠʝ ʠ ʦʪʢʣʦʥʝʥʥʳʝ. ʊʘʢʞʝ ʚ ʦʬʦʨʤʣʝʥʠʠ 
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ʮʚʝʪʥʠʢʦʚ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʨʝʩʪʦʚʥʠʢ ʧʝʧʝʣʴʥʳʡ, ʣʦʙʝʣʠʷ ʩʘʜʦʚʘʷ, ʘʛʝʨʘʪʫʤ ɻʘʫʩʪʦʥʘ ʠ ʙʝʛʦʥʠʷ ʩʘʜʦ-

ʚʘʷ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʢʫʣʴʪʫʨʝ ʠ ʧʦʪʦʤʫ ʥʝ ʚʢʣʶʯʘʝʤʳʝ ʥʘʤʠ ʚ ʩʦʩʪʘʚ ʬʣʦʨʳ ʩʢʚʝʨʘ 

[2].  

ʂ ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʤʘʪʴ-ʠ-ʤʘʯʝʭʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʠ ʦʧʘʩʥʳʡ ʢʘʨʘʥʪʠʥʥʳʡ 

ʩʦʨʥʷʢ ʧʦʚʠʣʠʢʘ ʦʜʥʦʩʪʦʣʙʠʢʦʚʘʷ (Cuscuta monogyna Vahl), ʧʘʨʘʟʠʪʠʨʫʶʱʘʷ ʥʘ ʩʠʨʝʥʠ ʦʙʳʢʥʦʚʝʥ-

ʥʦʡ. ʇʨʝʜʩʪʘʚʠʪʝʣʝʤ ʙʦʣʦʪʥʦʛʦ ʮʝʥʦʟʘ ʷʚʣʷʝʪʩʷ ʦʩʦʢʘ ʩʙʣʠʞʝʥʥʘʷ (Carex appropinquata Schum.), ʦʪ-

ʤʝʯʝʥʥʘʷ ʫ ʞʠʚʦʡ ʠʟʛʦʨʦʜʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʢʚʝʨʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʣʦʨʘ ʩʢʚʝʨʘ ʠʤ. ʂ.ɺ. ʀʚʘʥʦʚʘ ʚʢʣʶʯʘʝʪ 86 ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʠʟ 74 

ʨʦʜʦʚ ʠ 35 ʩʝʤʝʡʩʪʚ. ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʬʣʦʨʫ ʩʢʚʝʨʘ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʆʩʥʦʚʫ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʬʣʦʨʳ ʩʦʩʪʘʚʣʷʶʪ ʧʦʢʨʳʪʦʩʝʤʝʥʥʳʝ (84 ʚʠʜʘ), ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʧʨʝʦʙʣʘʜʘʶʪ ʜʚʫʜʦʣʴʥʳʝ ʨʘʩʪʝʥʠʷ (92,9%). ʆʜʥʦʜʦʣʴʥʳʝ ʨʘʩʪʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʠʰʴ 6 ʚʠʜʘʤʠ: 

ʢʦʩʪʨʝʮ ʙʝʟʦʩʪʳʡ, ʝʞʘ ʩʙʦʨʥʘʷ, ʧʳʨʝʡ ʧʦʣʟʫʯʠʡ, ʤʷʪʣʠʢ ʩʧʣʶʩʥʫʪʳʡ, ʦʩʦʢʘ ʩʙʣʠʞʝʥʥʘʷ ʠ ʦʩʦʢʘ ʩʦ-

ʩʝʜʥʷʷ. ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʜʥʦʜʦʣʴʥʳʭ, ʢʘʢ ʠ ʦʪʩʫʪʩʪʚʠʝ ʩʦʩʫʜʠʩʪʳʭ ʩʧʦʨʦʚʳʭ ʨʘʩʪʝʥʠʡ ʚ 

ʩʦʩʪʘʚʝ ʬʣʦʨʳ ʩʢʚʝʨʘ ʦʙʫʩʣʦʚʣʝʥʦ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʚʳʩʦʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ, ʧʨʝʧʷʪʩʪ-

ʚʫʶʱʝʡ ʠʭ ʧʨʦʠʟʨʘʩʪʘʥʠʶ.  
ʊʘʙʣʠʮʘ 2 

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʬʣʦʨʳ ʩʢʚʝʨʘ ʠʤ. ʂ.ɺ. ʀʚʘʥʦʚʘ 

ʌʣʦʨʘ 

ʏʠʩʣʦ ʪʘʢʩʦʥʦʚ ʇʨʦʧʦʨʮʠʠ ʬʣʦʨʳ 
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B/C B/P P/C 

ɸʙʦʨʠʛʝʥʥʘʷ 53 47 25 2,12 1,13 1,88 11,3 66 2,25 

ɸʜʚʝʥʪʠʚʥʘʷ 33 31 17 194 1,06 1,82 0 78,8 ï 

ɺ ʮʝʣʦʤ 86 74 35 2,46 1,16 2,11 7,1 64 3,75 

 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʣʦʨʳ ʩʢʚʝʨʘ ʥʠʟʢʦʝ. ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ʚ ʩʝʤʝʡʩʪʚʝ ʩʦʩʪʘʚ-

ʣʷʝʪ 2,46. ʃʠʰʴ 8 ʩʝʤʝʡʩʪʚ ʩʦʜʝʨʞʘʪ 3 ʠ ʙʦʣʝʝ ʚʠʜʦʚ, ʥʘʩʯʠʪʳʚʘʷ ʚ ʦʙʱʝʤ 51 ʚʠʜ (59,3%). ʏʠʩʣʦ ʩʝ-

ʤʝʡʩʪʚ ʩ ʦʜʥʠʤ ʚʠʜʦʤ ï 19 (54,3%): 11 ʩʝʤʝʡʩʪʚ ʠʟ ʘʙʦʨʠʛʝʥʥʦʡ ʬʨʘʢʮʠʠ ʠ 8 ʩʝʤʝʡʩʪʚ ʠʟ ʘʜʚʝʥʪʠʚ-

ʥʦʡ.  

ɺ ʩʧʝʢʪʨʝ ʚʝʜʫʱʠʭ ʩʝʤʝʡʩʪʚ ʬʣʦʨʳ ʩʢʚʝʨʘ ʧʝʨʚʳʝ ʜʚʘ ʤʝʩʪʘ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʦʪʨʳʚʦʤ ʟʘʥʠ-

ʤʘʶʪ Asteraceae (15 ʚʠʜʦʚ) ʠ Rosaceae (13 ʚʠʜʦʚ). ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʩʝʤʝʡʩʪʚʘ Rosaceae ʦʙʫʩʣʦʚʣʝʥʦ 

ʥʘʣʠʯʠʝʤ ʠʥʪʨʦʜʫʮʝʥʪʦʚ ʠʟ ʵʪʦʛʦ ʪʘʢʩʦʥʘ: ʩʧʠʨʝʷ ʩʨʝʜʥʷʷ, ʢʠʟʠʣʴʥʠʢ ʙʣʝʩʪʷʱʠʡ, ʚʠʰʥʷ ʦʙʳʢʥʦʚʝʥ-

ʥʘʷ, ʨʦʟʘ ʤʦʨʱʠʥʠʩʪʘʷ ʠ ʜʨ. ɼʘʣʝʝ ʩʣʝʜʫʶʪ ʩʝʤʝʡʩʪʚʘ Chenopodiaceae (5 ʚʠʜʦʚ), Poaceae, Fabaceae ʠ 

Brassicaceae (ʧʦ 4 ʚʠʜʘ), Scrophulariaceae ʠ Aceraceae (ʧʦ 3 ʚʠʜʘ). ʉʝʤʝʡʩʪʚʘ Chenopodiaceae ʠ 

Brassicaceae ʚʦ ʬʣʦʨʝ ʩʢʚʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩʠʥʘʥʪʨʦʧʥʳʤʠ ʚʠʜʘʤʠ. ʀʭ ʚʳʩʦʢʠʡ ʨʘʥʛ 

ʚ ʩʧʝʢʪʨʝ, ʘ ʪʘʢʞʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ ʚʠʜʦʚ ʚ 10 ʚʝʜʫʱʠʭ ʩʝʤʝʡʩʪʚʘʭ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʳʩʦʢʫʶ ʩʧʝ-

ʮʠʬʠʯʥʦʩʪʴ ʠ ʵʢʩʪʨʝʤʘʣʴʥʦʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʪʝʨʨʠʪʦʨʠʠ, ʦ ʯʸʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʚʠʜʝʪʝʣʴʩʪ-

ʚʫʝʪ ʧʨʝʚʳʰʝʥʠʝ ʟʥʘʯʝʥʠʡ ʇɼʂ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʧʦʯʚʘʭ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ʩʚʠʥʮʘ, ʨʪʫʪʠ, ʙʝʥʟʘ-

ʧʠʨʝʥʘ ʠ ʬʦʨʤʘʣʴʜʝʛʠʜʘ [4]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟ ʬʣʦʨʳ ʚʳʧʘʜʘʶʪ ʚʠʜʳ ʠ ʨʦʜʳ ʨʘʩʪʝʥʠʡ, ʥʝ ʘʜʘʧʪʠʨʦ-

ʚʘʥʥʳʭ ʢ ʫʩʣʦʚʠʷʤ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ ʠʤʝʶʱʝʡ ʤʝʩʪʦ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʝ.  

ʅʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʣʶʙʦʡ ʬʣʦʨʳ ʷʚʣʷʝʪʩʷ ʝʸ ʘʜʚʝʥʪʠʚʥʘʷ ʬʨʘʢʮʠʷ, ʩʦʩʪʘʚ-

ʣʷʶʱʘʷ ʚʦ ʬʣʦʨʝ ʩʢʚʝʨʘ ʠʤ. ʂ.ɺ. ʀʚʘʥʦʚʘ 38,4% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ. ɸʥʘʣʠʟ ʘʜʚʝʥʪʠʚʥʦʛʦ ʢʦʤ-

ʧʦʥʝʥʪʘ ʬʣʦʨʳ (ʪʘʙʣ. 3) ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʧʨʝʦʙʣʘʜʘʥʠʝ: ʚʦ-ʧʝʨʚʳʭ, ʢʝʥʦʬʠʪʦʚ (23 ʚʠʜʘ ʠʣʠ 

69,7%), ʚʦ-ʚʪʦʨʳʭ, ʚʠʜʦʚ, ʧʨʝʜʥʘʤʝʨʝʥʥʦ ʟʘʥʝʩʸʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ 

ʪʨʝʪʴʠʭ, ʵʧʝʢʦʬʠʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʩʦʨʥʳʤʠ ʚʠʜʘʤʠ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʠʨʝʥʠ ʦʙʳʢʥʦʚʝʥʥʦʡ). 

ʉʨʝʜʠ ʢʝʥʦʬʠʪʦʚ 12 ʚʠʜʦʚ ï ʵʪʦ ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ ʠʥʪʨʦʜʫʮʝʥʪʳ, 7 ʚʠʜʦʚ ï ʩʦʨʥʳʝ ʨʫʜʝʨʘʣʴʥʳʝ ʨʘʩ-

ʪʝʥʠʷ, ʧʦ ʦʜʥʦʤʫ ʚʠʜʫ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʣʝʩʥʫʶ, ʧʦʣʷʥʥʦ-ʦʧʫʰʝʯʥʫʶ, ʣʝʩʦʩʪʝʧʥʫʶ ʠ ʩʪʝʧʥʫʶ ʮʝʥʦʪʠ-

ʯʝʩʢʠʝ ʛʨʫʧʧʳ. ɸ ʚʦʪ ʩʨʝʜʠ ʘʨʭʝʦʬʠʪʦʚ ʢʘʨʪʠʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘʷ: ʥʘʩʯʠʪʳʚʘʝʪʩʷ 7 ʩʦʨʥʳʭ ʚʠʜʦʚ (ʠʟ 

ʥʠʭ 4 ʚʠʜʘ ʨʫʜʝʨʘʣʴʥʳʝ, 3 ʩʝʛʝʪʘʣʴʥʳʝ) ʠ 3 ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʚʠʜʘ (ʢʘʧʫʩʪʘ ʣʠʩʪʦʚʘʷ, ʚʠʰʥʷ ʦʙʳʢʥʦ-

ʚʝʥʥʘʷ, ʷʙʣʦʥʷ ʜʦʤʘʰʥʷʷ). ʀʥʜʝʢʩ ʘʜʚʝʥʪʠʟʘʮʠʠ ʬʣʦʨʳ (çʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʘʜʚʝʥʪʠʚʥʳʭ ʚʠʜʦʚ ʢ ʦʙ-

ʱʝʤʫ ʯʠʩʣʫ ʚʠʜʦʚ ʧʨʠʨʦʜʥʦʡ ʬʣʦʨʳè [2]) ʚʳʩʦʢʠʡ ʠ ʨʘʚʝʥ 0,62. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʥʘʨʫ-

ʰʝʥʥʦʩʪʴʶ ʬʣʦʨʳ ʩʢʚʝʨʘ, ʩʢʦʣʴʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʦʟʝʣʝʥʝʥʠʠ 20 ʚʠʜʦʚ ʠʥʪʨʦʜʫʮʝʥʪʦʚ, ʩʧʦʩʦʙʥʳʭ 

ʥʝ ʪʦʣʴʢʦ ʚʳʜʝʨʞʠʚʘʪʴ, ʥʦ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʫʤʝʨʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʯʝʣʦʚʝʢʘ, ʥʝ ʪʝʨʷʷ 

ʧʨʠ ʵʪʦʤ ʩʚʦʠʭ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʘʯʝʩʪʚ [1].  
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ʉʪʨʫʢʪʫʨʘ ʘʜʚʝʥʪʠʚʥʦʡ ʬʨʘʢʮʠʠ ʬʣʦʨʳ ʩʢʚʝʨʘ ʠʤ. ʂ.ɺ. ʀʚʘʥʦʚʘ 

ʉʧʦʩʦʙ ʤʠʛʨʘʮʠʠ ɺʨʝʤʷ ʟʘʥʦʩʘ 

ʉʪʝʧʝʥʴ ʥʘʪʫʨʘʣʠʟʘʮʠʠ 

ɺʩʝʛʦ 
ʕʬʝʤʝʨʦ-ʬʠʪʳ ʂʦʣʦʥʦ-ʬʠʪʳ ʕʧʝʢʦʬʠʪʳ 

ɸʛʨʠʦ-

ʵʧʝʢʦʬʠʪʳ 
ɸʛʨʠʦʬʠʪʳ 

ʂʩʝʥʦʬʠʪʳ 
ɸʨʭʝʦʬʠʪʳ ï ï 6 1 ï 7 

ʂʝʥʦʬʠʪʳ ï ï 4 1 1 6 

ʂʩʝʥʦ-ʵʨʛʘʟʠʦ-

ʬʠʛʦʬʠʪʳ 

ɸʨʭʝʦʬʠʪʳ ï ï ï 1 ï 1 

ʂʝʥʦʬʠʪʳ ï ï ï 2 ï 2 

ʕʨʛʘʟʠʦ-ʬʠʛʦʬʠʪʳ 
ɸʨʭʝʦʬʠʪʳ ï 1 ï ï ï 1 

ʂʝʥʦʬʠʪʳ ï 4 1 3 1 9 

ʕʨʛʘʟʠʦʬʠʪʳ 
ɸʨʭʝʦʬʠʪʳ 1 ï ï ï ï 1 

ʂʝʥʦʬʠʪʳ 3 3 ï ï ï 6 

ɺʩʝʛʦ 4 8 11 8 2 33 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʩʢʚʝʨ ʠʤ. ʂ.ɺ. ʀʚʘʥʦʚʘ ʥʘʭʦʜʠʪʩʷ ʚ ʭʦʨʦʰʝʤ ʩʦʩʪʦʷ-

ʥʠʠ ʠ, ʷʚʣʷʷʩʴ ʦʜʥʠʤ ʠʟ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʦʟʝʣʝʥʝʥʠʷ ʏʝʙʦʢʩʘʨ, ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʷʝʪ ʩʚʦʠ ʦʩʥʦʚʥʳʝ 

ʬʫʥʢʮʠʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʙʣʘʛʦʜʘʨʷ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʤ ʥʘʩʘʞʜʝʥʠʷʤ. ʇʨʠʷʪʥʦ ʨʘʜʫʝʪ ʮʚʝ-

ʪʦʯʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʩʢʚʝʨʘ, ʫʭʦʞʝʥʥʦʩʪʴ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ. ʆʜʥʘʢʦ ʪʨʝʙʫʝʪʩʷ ʩʨʦʯʥʘʷ ʣʦʢʘʣʠʟʘʮʠʷ ʠ 

ʣʠʢʚʠʜʘʮʠʷ ʦʯʘʛʘ ʟʘʨʘʞʝʥʠʷ ʧʦʚʠʣʠʢʦʡ ʦʜʥʦʩʪʦʣʙʠʢʦʚʦʡ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʛʘʟʦʥʘ, ʠʟʦʙʠʣʫʶʱʝʛʦ ʩʦʨ-

ʥʳʤʠ ʚʠʜʘʤʠ, ʠ ʟʘʤʝʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩʠʣʴʥʦ ʨʘʟʨʝʞʝʥʥʦʡ ʞʠʚʦʡ ʠʟʛʦʨʦʜʠ.  
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ɽ.ʅ. ɿʘʡʮʝʚʘ 
ʤʝʜʠʮʠʥʩʢʘʷ ʩʝʩʪʨʘ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʘʷ ʦʢʨʫʞʥʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʜʝʪʩʢʘʷ ʙʦʣʴʥʠʮʘ 

ʈɸʉʇʈʆʉʊʈɸʅɽʅʅʆʉʊʔ ɸʃʃɽʈɻʀʏɽʉʂʀʍ ɿɸɹʆʃɽɺɸʅʀʁ  

ʉʈɽɼʀ ɼɽʊʉʂʆɻʆ ʅɸʉɽʃɽʅʀʗ ʍʄɸʆ-ʖɻʈʓ 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʨʝʜʠ ʜʝʪʩʢʦʛʦ ʥʘʩʝ-

ʣʝʥʠʷ ʍʄɸʆ-ʖʛʨʳ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʛʦʨʦʜʩʢʦʡ ʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. ɸʥʘʣʠʟ ʚʦʟʨʘʩʪʥʦ-ʧʦʣʦʚʦʡ ʩʪʨʫʢʪʫʨʳ 

ʦʙʩʣʝʜʫʝʤʳʭ ʚʳʷʚʠʣ, ʯʪʦ ʫ ʤʘʣʴʯʠʢʦʚ ʜʘʥʥʳʝ ʜʠʩʬʫʥʢʮʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʯʘʱʝ, ʯʝʤ ʫ ʜʝʚʦʯʝʢ. ʄʘʢʩʠʤʘʣʴʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ ʦʪʤʝʯʝʥ ʫ ʜʝʪʝʡ ʚ ʧʦʜʨʦʩʪʢʦʚʦʤ ʚʦʟʨʘʩʪʝ, ʘʣʣʝʨʛʦʟʘʤʠ ʫ ʦʙ-

ʩʣʝʜʫʝʤʳʭ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɺʳʷʚʣʝʥ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʘʣʣʝʨʛʠʝʡ ʩʨʝʜʠ ʜʝʪʝʡ, ʧʨʦʞʠ-

ʚʘʶʱʠʭ ʚ ʛʦʨʦʜʘʭ ʍʄɸʆ-ʖʛʨʳ, ʛʜʝ ʦʪʤʝʯʘʝʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ. ɺ ʨʘʡʦʥʘʭ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ ʦʢʨʫʛʘ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʥʠʟʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ; ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ; ʵʢʦʧʘʪʦʣʦʛʠʷ; ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ; ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʢʣʠʤʘʪʦʛʝʦʬʠʟʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʩʝʚʝʨʘ. 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʘʣʣʝʨʛʠʟʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝ-

ʥʠʷ: ʫ 40% ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ 10ï12% ʜʝʪʩʢʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ ʧʦʧʫʣʷʮʠʠ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʘʣʣʝʨʛʠ-

ʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʕʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʳʩʦʢʫʶ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ, ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ ʠ ʘʪʦʧʠʯʝʩʢʦʛʦ ʜʝʨʤʘʪʠʪʘ. ʋʯʠʪʳʚʘʷ 

ʝʞʝʛʦʜʥʳʡ ʨʦʩʪ ʜʘʥʥʦʡ ʵʢʦʧʘʪʦʣʦʛʠʠ, ʨʝʛʠʩʪʨʠʨʫʝʤʳʡ ʧʦʚʩʝʤʝʩʪʥʦ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦʙ ʵʧʠʜʝʤʠʠ 

ʘʣʣʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʦʭʚʘʪʠʣʘ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʨʘʥ ʤʠʨʘ ʚ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʠ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ 

ʨʦʩʪʫ ʚ XXI ʚʝʢʝ [2; 3; 13]. 
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ɼʘʥʥʳʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʦʚʦʨʷʪ ʦ ʚʟʘʠʤʦʩʚʷʟʠ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦ-

ʛʠʠ ʫ ʜʝʪʝʡ ʠ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦʵʪʦʤʫ ʘʣʣʝʨʛʦʟʳ ʦʪʥʦʩʷʪ ʢ ʵʢʦʟʘʚʠʩʠ-

ʤʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ.  

ɺ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʘ ʜʠʩʢʦʤʬʦʨʪʥʳʝ ʢʣʠʤʘʪʦʛʝʦʬʠʟʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʳʩʦʢʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʧʘʪʦʣʦʛʠʡ ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʜʝʪʩʢʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ ʥʘʩʝʣʝʥʠʷ. ʈʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʟʘʚʠʩʠʤʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʍʄɸʆ-ʖʛʨʳ ʠ ʬʘʢʪʦʨʳ ʨʠʩʢʘ 

ʟʜʦʨʦʚʴʶ ʥʘʩʝʣʝʥʠʷ ʩʝʚʝʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠʟʫʯʘʣʠ ɺ.ʀ. ʍʘʩʥʫʣʠʥ ʩ ʩʦʘʚʪ. (2004); ɺ.ʉ. ʉʦʣʦʚʴʝʚ ʩ 

ʩʦʘʚʪ. (2008, 2010); ʉ.ɺ. ʉʦʣʦʚʴʝʚʘ ʩ ʩʦʘʚʪ. (2013); ʀ.ɸ. ʇʦʛʦʥʳʰʝʚʘ, ɼ.ɸ. ʇʦʛʦʥʳʰʝʚ (2014, 2015, 

2016) [5ï12; 14]. 

ʂ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʘʤ, ʚʳʟʳʚʘʶʱʠʤ ʧʝʨʝʥʘʧʨʷʞʝʥʠʝ ʩʠʩʪʝʤ ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʠ ʩʧʦʩʦʙʩʪ-

ʚʫʶʱʠʤ ʫʩʢʦʨʝʥʥʦʤʫ ʨʦʩʪʫ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ, ʠ ʨʘʟʚʠʪʠʶ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʪʥʦʩʷʪʩʷ: ʥʘ-

ʢʦʧʣʝʥʠʝ ʢʩʝʥʦʙʠʦʪʠʢʦʚ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʟʘʛʘʟʦʚʘʥʥʦʩʪʴ ʠ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʘʪʤʦʩʬʝʨʳ ʛʦʨʦʜʦʚ ʠ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʘʩʣʝʜʩʪʚʝʥʥʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ, ʩʥʠʞʝʥʠʝ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ, ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ, ʠʟʣʠʰʥʷʷ ʣʝʢʘʨʩʪʚʝʥʥʘʷ ʪʝʨʘʧʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʝʩʢʦʥʪʨʦʣʴʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʩʪʨʝʩʩʦʚʳʝ ʥʘʛʨʫʟʢʠ, ʛʠʧʦʜʠʥʘʤʠʷ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʠʟʤʝ-

ʥʝʥʠʠ ʢʣʠʤʘʪʘ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʩʝʚʝʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʭʘʨʘʢʪʝʨʥʘ ʵʢʩʪʨʝʤʘʣʴʥʦʩʪʴ ʢʣʠʤʘʪʦʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ. ʅʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ: ʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʠ ʩʫʨʦʚʘʷ ʟʠʤʘ, ʢʦʨʦʪʢʦʝ ʭʦʣʦʜʥʦʝ 

ʣʝʪʦ, ʘʙʠʦʛʝʥʥʦʩʪʴ ʣʘʥʜʰʘʬʪʘ, ʟʥʘʯʠʪʝʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʘʪʤʦʩʬʝʨ-

ʥʦʛʦ ʜʘʚʣʝʥʠʷ (ʠʟ-ʟʘ ʯʘʩʪʦʡ ʩʤʝʥʳ ʮʠʢʣʦʥʦʚ ʠ ʘʥʪʠʮʠʢʣʦʥʦʚ); ʠʟʤʝʥʝʥʥʳʡ ʬʦʪʦʧʝʨʠʦʜʠʟʤ; ʪʷʞʝʣʳʡ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʨʝʞʠʤ; ʯʘʩʪʳʝ ʠ ʙʦʣʴʰʠʝ ʚʦʟʤʫʱʝʥʠʷ ʚ ʠʦʥʦʩʬʝʨʝ, ʥʘʨʘʩʪʘʶʱʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ 

ʠ ʠʟʤʝʥʯʠʚʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ. ɼʣʷ ʤʥʦʛʠʭ ʨʘʡʦʥʦʚ, ʧʨʠʨʘʚʥʝʥʥʳʭ ʢ ʂʨʘʡʥʝʤʫ ʉʝʚʝʨʫ, ʭʘ-

ʨʘʢʪʝʨʝʥ ʩʚʦʝʦʙʨʘʟʥʳʡ ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʦʯʚʳ ʠ ʚʦʜʳ, ʦʪʤʝʯʘʝʪʩʷ ʥʘʣʠʯʠʝ ʧʨʠʨʦʜʥʦ-

ʦʯʘʛʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ɽʱʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʥʘʟʘʜ ʩʨʝʜʠ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʠ ʬʠʟʠʦʣʦʛʦʚ ʙʳʣʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʦ ʤʥʝʥʠʝ, ʯʪʦ ʧʝʨʝʝʟʜ ʥʘ ʉʝʚʝʨ, ʙʣʘʛʦʜʘʨʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟ-

ʜʫʭʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ʤʦʞʝʪ ʫʤʝʥʴʰʠʪʴ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʠ ʦʙʦʩʪʨʝʥʠʷ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɹʦ-

ʣʝʝ ʪʦʛʦ, ʤʦʞʥʦ ʙʳʣʦ ʫʩʣʳʰʘʪʴ ʩʦʚʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʨʝʤʝʥʥʦʛʦ ʠʣʠ ʧʦʩʪʦʷʥʥʦʛʦ ʧʝʨʝʝʟʜʘ ʥʘ ʉʝ-

ʚʝʨ ʨʘʜʠ ʩʥʷʪʠʷ ʨʠʩʢʘ ʦʙʦʩʪʨʝʥʠʷ ʩʝʟʦʥʥʦʛʦ ʠʣʠ ʨʠʩʢʘ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʘʣʣʝʨʛʦʟʘ 

[10; 11; 14]. 

ʅʳʥʝʰʥʷʷ ʩʠʪʫʘʮʠʷ ʩ ʘʣʣʝʨʛʠʝʡ ʚ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ, ʦʩʦʙʝʥʥʦ ʚ ʮʝʥʪʨʘʭ ʘʢʪʠʚʥʦʛʦ ʧʨʦʤʳʰ-

ʣʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ, ʥʝ ʦʩʪʘʚʣʷʝʪ ʩʦʤʥʝʥʠʡ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʠʪʫʘʮʠʠ ʠ ʧʦʠʩʢʘ 

ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʢʦʨʨʝʢʮʠʠ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʇʨʦʙʣʝʤʘ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʘʣʣʝʨʛʦʟʦʚ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʦʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʧʨʦʛʨʝʩʩʠʨʫʶ-

ʱʝʝ ʪʝʯʝʥʠʝ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ, ʥʦ ʠ ʤʥʦʞʝʩʪʚʦ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦ ʪʝʢʫʱʠʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘ-

ʥʠʡ ʢʦʞʠ, ʧʦʣʣʠʥʦʟʦʚ, ʢʦʥʲʶʥʢʪʠʚʠʪʦʚ, ʨʠʥʠʪʦʚ ʠ ʪ.ʧ. ʆʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʟʘʥʠʤʘʶʪ ʘʣʣʝʨʛʠʯʝʩʢʠʝ 

ʦʩʣʦʞʥʝʥʠʷ ʦʧʠʩʪʦʨʭʦʟʘ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʥʘ ʊʶʤʝʥʩʢʦʤ ʉʝʚʝʨʝ. ʉʦʯʝʪʘʥʠʝ ʪʠʧʠʯʥʳʭ 

ʘʣʣʝʨʛʝʥʦʚ, ʧʳʣʠ ʠʣʠ ʛʘʟʦʦʙʨʘʟʥʳʭ ʚʳʙʨʦʩʦʚ ʩ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʘʥʦʤʘʣʠʷʤʠ, ʚʳʟʳʚʘʶʪ ʦʙʦʩʪʨʝʥʠʝ 

ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʊʝ ʞʝ ʩʘʤʳʝ ʘʣʣʝʨʛʝʥʳ ʚ ʛʝʦʬʠʟʠʯʝʩʢʠ ʩʧʦʢʦʡʥʳʝ ʜʥʠ ʧʝʨʝʥʦʩʠʣʠʩʴ ʤʝʥʝʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦ [14]. 

ɸʣʣʝʨʛʦʣʦʛʠ ʫʞʝ ʜʘʚʥʦ ʧʦʜʤʝʪʠʣʠ, ʯʪʦ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʭʦʣʦʜ, ʪʝʧʣʦ, ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʝ ʠ 

ʠʥʬʨʘʢʨʘʩʥʳʝ ʣʫʯʠ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʟʤʫʱʝʥʠʷ, ʢʦʩʤʠʯʝʩʢʠʝ ʣʫʯʠ, ʠʦʥʠʟʠ-

ʨʫʶʱʘʷ ʨʘʜʠʘʮʠʷ ʠ ʪ.ʧ., ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʧʫʩʢʦʚʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʦʚʳʰʝʥʥʦʡ (ʠʟʚʨʘʱʝʥ-

ʥʦʡ) ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʪʝʤ ʠʣʠ ʠʥʳʤ ʚʝʱʝʩʪʚʘʤ [15]. 

ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ ʘʣʣʝʨʛʠʠ ʥʘ ʉʝʚʝʨʝ ʦʪ ʢʣʠʤʘʪʦʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʩʣʫʞʘʪ ʜʘʥʥʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʟʘʠʤʦʩʚʷʟʠ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʘʣ-

ʣʝʨʛʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʩ ʫʨʦʚʥʝʤ ʙʦʣʝʟʥʝʥʥʦʡ ʤʝʪʝʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʦʪʨʘʞʘʶʱʠʤ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʤʝʪʝʦʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩʝʚʝʨʘ ʥʘ ʟʜʦʨʦʚʴʝ 

ʯʝʣʦʚʝʢʘ [14]. 

ʊʝʨʨʠʪʦʨʠʷ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ï ʖʛʨʳ ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʡʦʥʘʤ ʩ ʥʝʙʣʘʛʦ-

ʧʦʣʫʯʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʛʨʦʤʥʦʡ ʙʘʟʦʡ ʥʝʬʪʝʛʘʟʦʜʦ-

ʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦ ʚʩʝʤʫ ʨʝʛʠʦʥʫ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ. ɻʣʘʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʟʘʛʨʷʟʥʷʶʱʠʤʠ ʘʪʤʦʩʬʝʨʫ, ʧʦʯʚʫ, ʧʦʚʝʨʭʥʦʩʪʥʳʝ 

ʚʦʜʳ ʷʚʣʷʶʪʩʷ ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʬʝʥʦʣʳ, ʜʠʦʢʩʠʜʳ ʘʟʦʪʘ, ʩʝʨʳ, ʙʝʥʟʘʧʠʨʝʥʘ, ʬʦʨʤʘʣʴʜʝʛʠʜʘ, ʩʦʝʜʠ-

ʥʝʥʠʷ ʤʝʜʠ ʠ ʮʠʥʢʘ, ʩʚʠʥʝʮ, ʘʤʤʦʥʠʡʥʳʡ ʠ ʥʠʪʨʘʪʥʳʡ ʘʟʦʪ ʠ ʜʨʫʛʠʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʞʠʛʘʥʠʷ ʪʦʧʣʠʚʘ, ʥʝʬʪʷʥʦʛʦ ʛʘʟʘ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʳʙʨʦʩʦʚ ʠ ʩʙʨʦʩʦʚ ʚ 
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ʩʪʦʯʥʳʝ ʚʦʜʳ, ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. ʉʦʜʝʨʞʘʥʠʝ ʵʪʠʭ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʧʨʝʚʳʰʘʝʪ ʧʨʝ-

ʜʝʣɹʥʦ ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʜʝʪʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥʳ ʚʦʟʜʝʡʩʪʚʠʶ ʵʢʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʚʩʣʝʜʩʪʚʠʝ ʚʦʟʨʘʩʪʥʦʡ ʥʝʟʨʝʣʦʩʪʠ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʥʝʟʘʚʝʨʰʝʥʥʦʩʪʠ ʧʨʦʮʝʩ-

ʩʦʚ ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʢʣʝʪʦʢ. ʇʦʵʪʦʤʫ ʜʝʪʩʢʠʡ ʦʨʛʘʥʠʟʤ ʷʚʣʷʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤ 

ʤʘʨʢʝʨʦʤ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [1]. 

ʇʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʨʝʜʠ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʍʄɸʆ-ʖʛʨʳ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʪʘʢʠʭ ʘʣʣʝʨʛʦʟʦʚ, ʢʘʢ ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ, ʘʣʣʝʨʛʠ-

ʯʝʩʢʠʡ ʨʠʥʠʪ, ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʢʦʥʲʶʥʢʪʠʚʠʪ, ʘʪʦʧʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪ, ʢʨʘʧʠʚʥʠʮʘ ʩʨʝʜʠ ʜʝʪʝʡ ʠ ʧʦʜ-

ʨʦʩʪʢʦʚ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʛʦʨʦʜʩʢʦʡ ʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ-

ʖʛʨʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʧʫʣʴʤʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʡ ʦʢʨʫʞ-

ʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʜʝʪʩʢʦʡ ʙʦʣʴʥʠʮʳ ʚ ʧʝʨʠʦʜ ʩ 2015 ʧʦ 2016 ʛʦʜ, ʛʜʝ ʦʙʩʣʝʜʫʝʤʳʝ ʜʝʪʠ ʧʨʦʭʦʜʠʣʠ 

ʢʫʨʩ ʣʝʯʝʥʠʷ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ 

ʚʠʜʳ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʦʟʨʘʩʪ ʜʝʪʝʡ, ʧʦʣ, ʤʝʩʪʦ ʠʭ ʧʨʦʞʠʚʘʥʠʷ.  

ɹʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ 365 ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʛʦʜʘ ʜʦ 17 ʣʝʪ (225 ʤʘʣʴʯʠʢʦʚ ʠ 140 ʜʝʚʦʯʝʢ), 

ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʍʄɸʆ-ʖʛʨʳ. 

ʀʟʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʨʝʜʠ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʱʠʤʩʷ ʷʚʣʷʝʪʩʷ ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ (ɹɸ). ʕʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʚʳʷʚʣʝʥʦ ʫ 242 ʜʝʪʝʡ (1 ʛʨʫʧʧʘ), 

ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 66,4% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʙʩʣʝʜʫʝʤʳʭ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʚʦʟʨʘʩʪʥʦʡ ʠ ʛʝʥ-

ʜʝʨʥʳʡ ʩʦʩʪʘʚ ʦʙʩʣʝʜʫʝʤʳʭ ʩ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ. 
ʊʘʙʣʠʮʘ 1 

ɺʦʟʨʘʩʪʥʦʡ ʠ ʛʝʥʜʝʨʥʳʡ ʩʦʩʪʘʚ ʦʙʩʣʝʜʫʝʤʳʭ ʩ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ 

ɺʦʟʨʘʩʪ ʂʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ ʄʘʣʴʯʠʢʠ ɼʝʚʦʯʢʠ 

1-3 ʛʦʜ 8 3% 5 2% 3 1% 

4-6 ʣʝʪ 35 14% 21 9% 14 6% 

7-9 ʣʝʪ  58 24% 39 16% 19 8% 

10-13 ʣʝʪ 93 39% 69 28% 24 10% 

14-17 ʣʝʪ 48 20% 26 11% 22 9% 

ɺʩʝʛʦ  242 100% 160 66% 82 34% 

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʛʝʥʜʝʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʙʦʣʴʥʳʭ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ ʧʦʜʪʚʝʨʜʠʣʠʩʴ ʦʧʠʩʘʥʥʳʝ ʚ 

ʣʠʪʝʨʘʪʫʨʝ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ: ʜʝʚʦʯʢʠ ʙʦʣʝʶʪ ɹɸ ʤʝʥʴʰʝ, ʯʝʤ ʤʘʣʴʯʠʢʠ. ʇʦ ʜʘʥʥʳʤ ʥʘʰʝʛʦ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʦʙʩʣʝʜʫʝʤʳʭ ʩ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ ʙʳʣ ʚʳʷʚʣʝʥ ʩʨʝʜʠ ʤʘʣʴʯʠʢʦʚ ʠ ʩʦ-

ʩʪʘʚʠʣ 66%, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʩʨʝʜʠ ʜʝʚʦʯʝʢ ï 34% (ʪʘʙʣ. 1). 

ʇʠʢ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʢʨʠʪʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜ ʩ 10 

ʜʦ 13 ʣʝʪ, ʵʪʦ ʥʘʯʘʣʦ ʧʫʙʝʨʪʘʪʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠ 

ʵʥʜʦʢʨʠʥʥʳʤʠ ʧʝʨʝʩʪʨʦʡʢʘʤʠ. ʇʫʙʝʨʪʘʪʥʳʡ ʩʢʘʯʦʢ ʨʦʩʪʘ ʩʦʯʝʪʘʝʪʩʷ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʦʙʱʝʡ ʤʘʩʩʳ 

ʣʠʤʬʦʠʜʥʳʭ ʦʨʛʘʥʦʚ, ʦʨʛʘʥʳ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚʠʣʦʯʢʦʚʘʷ ʞʝʣʝʟʘ, ʧʦʜʚʝʨʞʝʥʳ ʠʥ-

ʚʦʣʶʮʠʠ. ʋʚʝʣʠʯʝʥʠʝ ʩʝʢʨʝʮʠʠ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʠʣʠ ʧʦʚʳʰʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʢʘʥʝʚʳʭ ʨʝ-

ʮʝʧʪʦʨʦʚ ʢ ʥʠʤ ʚʝʜʝʪ ʢ ʧʦʜʘʚʣʝʥʠʶ ʢʣʝʪʦʯʥʦʛʦ ʟʚʝʥʘ ʠʤʤʫʥʠʪʝʪʘ ʠ ʧʨʝʦʙʣʘʜʘʥʠʶ ʝʛʦ ʛʫʤʦʨʘʣʴʥʦʛʦ 

ʟʚʝʥʘ, ʩʥʠʞʝʥʠʶ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʠ ʥʘ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʕʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ A. Pereira-Vega, G.L. Sanchez-Ramos (1997), ʢʦʪʦʨʳʝ ʦʪʤʝʯʘʶʪ, ʯʪʦ 

ʢ 10ï15 ʛʦʜʘʤ ʞʠʟʥʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʫʨʦʚʝʥʴ Igɽ, ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʧʠʢ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ɹɸ [16]. 

ʅʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʪʝʡ ʩ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ ʠ ʘʣʣʝʨʛʦʟʘʤʠ ʧʦ 

ʤʝʩʪʫ ʧʨʦʞʠʚʘʥʠʷ. 

ʅʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʦʙʩʣʝʜʫʝʤʳʭ ʩ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ (15%) ʧʨʦʞʠʚʘʝʪ ʚ ʛ. ʅʠʞʥʝʚʘʨʪʦʚ-

ʩʢʝ, ʥʘʠʤʝʥʴʰʠʡ ʚ ʛ. ʋʨʘʡ (1,6%). ʉʨʝʜʠ ʞʠʪʝʣʝʡ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʩʣʝʜʫʝ-

ʤʳʭ ʜʝʪʝʡ ʩ ɹɸ (5,5%) ʦʪʤʝʯʘʝʪʩʷ ʚ ʩ. ʃʘʨʴʷʢ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨ-ʥʘ, ʥʘʠʤʝʥʴʰʠʡ ʚ ʩ. ʃʝʫʰʠ ʂʦʥ-

ʜʠʥʩʢʦʛʦ ʨ-ʥʘ (2%) ʠ ʩ. ɸʣʷʙʴʝʚʩʢʠʡ ʉʦʚʝʪʩʢʦʛʦ ʨ-ʥʘ (2%) (ʨʠʩ. 1 ʠ 2).  

ʇʨʦʚʝʜʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩ-

ʪʤʦʡ ʙʦʣʝʝ ʚʳʨʘʞʝʥʘ ʩʨʝʜʠ ʜʝʪʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʛʦʨʦʜʘʭ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ, ʯʝʤ ʩʨʝʜʠ ʠʭ ʨʦʚʝʩ-

ʥʠʢʦʚ ʠʟ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. ɺ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ï ʵʪʦ 69% ʙʦʣʴʥʳʭ ʜʝʪʝʡ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝ-

ʣʝʥʠʷ ʠ 31% ʜʝʪʝʡ ʩʨʝʜʠ ʞʠʪʝʣʝʡ ʩʝʣʘ. 
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ʈʠʩ. 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʪʝʡ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʛʦʨʦʜʘʭ ʍʄɸʆ-ʖʛʨ r

 

ɹʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ ï ʵʢʦʣʦʛʠʯʝʩʢʠ ʟʘʚʠʩʠʤʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʘ ʜʝʪʠ ʠ ʧʦʜʨʦʩʪʢʠ ï ʥʘʠʙʦʣʝʝ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʳ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʟʥʘʯʠ-

ʪʝʣʴʥʝʝ ʚʳʨʘʞʝʥʳ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʛʦʨʦʜʝ. ʇʦʚʳʰʝʥʥʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʜʝʪʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʛʦ-

ʨʦʜʘʭ, ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʟʜʝʩʴ ʭʫʞʝ ʠ ʦʙʲʷʩʥʷʝʪʩʷ ʚʣʠʷʥʠʝʤ ʪʘʢʠʭ 

ʬʘʢʪʦʨʦʚ, ʢʘʢ ʙʣʠʟʦʩʪʴ ʠ ʨʘʟʚʠʪʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʥʝʬʪʝʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʥʳʡ ʨʦʩʪ 

ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʩʥʠʞʝʥʠʝ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ ʠ ʪ.ʜ.  

 

 
ʈʠʩ. 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʪʝʡ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ 

ʍʄɸʆ-ʖʛʨ r

 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ɼʦʢʣʘʜʘ çʆʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʍʘʥʪʳ ï ʄʘʥʩʠʡʩʢʦʤ ʘʚʪʦʥʦʤʥʦʤ 

ʦʢʨʫʛʝ ï ʖʛʨʝ ʚ 2015 ʛ.è ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ 2015 ʛʦʜʫ ʚ ʛʦʨʦʜʘʭ ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ï ʖʛʨʳ ʚ ʦʩʥʦʚʥʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠ ʜʠʦʢʩʠʜʘ ʘʟʦʪʘ. ɺ 2015 ʛ. ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʨʝʚʳʰʝʥʠʝ ʧʨʝʜʝʣʴ-

ʥʦ ʜʦʧʫʩʪʠʤʦʡ ʤʘʢʩʠʤʘʣʴʥʦ-ʨʘʟʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʚ ʛ. ʈʘʜʫʞʥʳʡ ʚ 1,9 ʨʘʟʘ. ʉʨʝʜʥʷʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʬʦʨʤʘʣʴʜʝʛʠʜʘ (ʟʘ ʛʦʜ) ʧʨʝʚʳʰʘʣʘ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ ʥʦʨʤʫ ʚ ʪʘʢʠʭ ʛʦʨʦʜʘʭ, ʢʘʢ 

ʉʫʨʛʫʪ, ʅʝʬʪʝʶʛʘʥʩʢ, ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢ, ʈʘʜʫʞʥʳʡ, ɹʝʣʦʷʨʩʢʠʡ. ʉʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ (ʟʘ ʛʦʜ) ʜʠ-
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ʦʢʩʠʜʘ ʘʟʦʪʘ ʧʨʝʚʳʰʘʣʘ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʫʶ ʥʦʨʤʫ ʚ 1,2 ʨʘʟʘ ʚ ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢʝ ʠ ʚ 1,3 ʨʘʟʘ ʚ 

ʛ. ʉʫʨʛʫʪʝ [4]. 

ɺʦ 2-ʶ ʛʨʫʧʧʫ ʚʦʰʣʠ ʜʝʪʠ, ʠʤʝʶʱʠʝ ʜʨʫʛʠʝ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ). ɺʩʝʛʦ ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 123 ʨʝʙʝʥʢʘ. ʇʦ ʚʠʜʫ ʘʣʣʝʨʛʠʠ, ʦʙʩʣʝʜʫʝʤʳʝ ʨʘʩʧʨʝ-

ʜʝʣʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ (ʧʦʣʣʠʥʦʟ) ï 35 ʯʝʣʦʚʝʢ; ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʢʦʥʲ-

ʶʥʢʪʠʚʠʪ ï 9 ʯʝʣʦʚʝʢ; ʢʨʘʧʠʚʥʠʮʘ ï 28 ʯʝʣʦʚʝʢ; ʘʪʦʧʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪ ï 51 ʯʝʣʦʚʝʢ. ɺ ʪʘʙʣʠʮʝ 2 ʧʦ-

ʢʘʟʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʩʣʝʜʫʝʤʳʭ ʜʝʪʝʡ ʧʦ ʧʦʣʫ ʠ ʚʦʟʨʘʩʪʫ. 
ʊʘʙʣʠʮʘ 2 

ɺʦʟʨʘʩʪʥʦʡ ʠ ʛʝʥʜʝʨʥʳʡ ʩʦʩʪʘʚ ʦʙʩʣʝʜʫʝʤʳʭ ʩ ʘʣʣʝʨʛʦʟʘʤʠ 

ɺʦʟʨʘʩʪ ʂʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ ʄʘʣʴʯʠʢʠ ɼʝʚʦʯʢʠ 

1ï3 44 36% 27 22,2% 17 13,8% 

4ï6 34 27,6% 17 13,8% 17 13,8% 

7ï9 24 19,4% 10 8,1% 14 11,3% 

10ï13 16 13% 9 7,3% 7 5,7% 

14ï17 5 4% 2 1,6% 3 2,4% 

ɺʩʝʛʦ 123 100% 65 53% 58 47% 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2, ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ, ʠʤʝʶʱʠʭ ʧʨʦʷʚʣʝʥʠʷ ʘʣʣʝʨʛʠʠ ʚ ʚʠʜʝ 

ʨʠʥʠʪʘ, ʢʦʥʲʶʥʢʪʠʚʠʪʘ ʠʣʠ ʜʝʨʤʘʪʠʪʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʰʢʦʣʴʥʳʡ ʚʦʟʨʘʩʪ ʦʪ 1 ʜʦ 6 ʣʝʪ, ʢʦʛʜʘ ʧʨʦ-

ʮʝʩʩ ʩʪʘʥʦʚʣʝʥʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʝʱʝ ʥʝ ʟʘʚʝʨʰʝʥ, ʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʜʝʪʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʥʘ ʧʦʩʪʫʧʣʝʥʠʝ ʚʝ-

ʱʝʩʪʚ [1]. 

ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʨʠʥʠʪʘ, ʢʦʥʲʶʥʢʪʠʚʠʪʘ, ʜʝʨʤʘʪʠʪʘ) ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʤʝʩʪʘ ʞʠʪʝʣʴʩʪʚʘ ʜʝʪʝʡ ʠʤʝʝʪ ʪʫ ʞʝ ʪʝʥʜʝʥʮʠʶ, ʢʘʢ ʠ ʧʨʠ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʝ. ʆʪʤʝʯʝʥʦ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʘʣʣʝʨʛʠʠ ʩʨʝʜʠ ʜʝʪʝʡ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ (76%), ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʝʣʴʩʢʦ-

ʛʦ (24%), ʯʪʦ ʦʪʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2. 

ʅʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʦʙʩʣʝʜʫʝʤʳʭ ʩ ʘʣʣʝʨʛʦʟʘʤʠ (13,8%) ʧʨʦʞʠʚʘʝʪ ʚ ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢʝ, 

ʥʘʠʤʝʥʴʰʠʡ ʚ ʛʦʨʦʜʘʭ ʖʛʦʨʩʢ ʠ ʅʷʛʘʥ (1,6%). ʉʨʝʜʠ ʞʠʪʝʣʝʡ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʦʙʩʣʝʜʫʝʤʳʭ ʜʝʪʝʡ ʩ ʘʣʣʝʨʛʦʟʘʤʠ (4,6% ʠ 4%) ʦʪʤʝʯʘʝʪʩʷ ʚ ʩ. ɻʦʨʥʦʧʨʘʚʜʠʥʩʢ ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢʦʛʦ ʨ-ʥʘ ʠ ʩ. ʃʘʨʴʷʢ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʨ-ʥʘ, ʥʘʠʤʝʥʴʰʠʡ ʚ ʩ. ʀʛʨʠʤ ɹʝʨʝʟʦʚʩʢʦʛʦ ʨ-ʥʘ 

(1%) (ʨʠʩ. 1 ʠ 2).  

ɿʘʢʣʶʯʝʥʠʝ. ʍʄɸʆ-ʖʛʨʘ ï ʦʜʠʥ ʠʟ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ, ʛʜʝ ʥʘʙʣʶʜʘʝʪ-

ʩʷ ʥʝʩʪʘʙʠʣʴʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ. ʏʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʚʠʜ ʭʨʦʥʠʯʝʩʢʠʭ ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ï ʵʪʦ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʝʦʙʣʘʜʘʶ-

ʱʠʤ ʘʣʣʝʨʛʦʟʦʤ ʷʚʣʷʝʪʩʷ ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʦʟʨʘʩʪʥʦ-ʧʦʣʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʙʦʣʴʥʳʭ 

ɹɸ ʠ ʜʨʫʛʠʤʠ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʍʄɸʆ-ʖʛʨʳ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ ʤʘʣʴʯʠʢʦʚ ʜʘʥʥʳʝ ʜʠʩ-

ʬʫʥʢʮʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʯʘʱʝ, ʯʝʤ ʫ ʜʝʚʦʯʝʢ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ɹɸ ʦʪʤʝʯʝʥ ʫ 

ʜʝʪʝʡ ʚ ʧʦʜʨʦʩʪʢʦʚʦʤ ʚʦʟʨʘʩʪʝ, ʦʩʪʘʣʴʥʳʝ ʘʣʣʝʨʛʦʟʳ ʧʨʝʦʙʣʘʜʘʶʪ ʫ ʦʙʩʣʝʜʫʝʤʳʭ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟ-

ʨʘʩʪʘ. ʋʩʪʘʥʦʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ ʠ ʜʨʫʛʠʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʦʪ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʤʝʩʪʘ ʧʨʦʞʠʚʘʥʠʷ ʜʝʪʝʡ. ʊʘʢ, ʚʳʷʚʣʝʥʘ ʚʳʩʦʢʘʷ ʯʘʩʪʦ-

ʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ɹɸ ʠ ʘʣʣʝʨʛʦʟʦʚ ʩʨʝʜʠ ʜʝʪʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʛʦʨʦʜʘʭ ʍʄɸʆ-ʖʛʨʳ, ʛʜʝ ʵʢʦʣʦʛʠ-

ʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʡʦʥʘʤʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʦʢʨʫʛʘ, ʛʜʝ ʨʝʛʠʩʪ-

ʨʠʨʫʝʪʩʷ ʥʠʟʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʨʝʜʠ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ.  
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ɺ.ɹ. ʀʚʘʥʦʚ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʅ.ɸ. ʀʚʘʥʦʚ 
ʘʩʧʠʨʘʥʪ 

ɽ.ʆ. ʂʦʧʳʣʦʚ 
ʤʘʛʠʩʪʨʘʥʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʂʆʃʀʏɽʉʊɺɽʅʅʓɽ ʂʈʀʊɽʈʀʀ ʉʊɽʇɽʅʀ ɿɸɻʈʗɿʅɽʅʀʗ ɿɽʄɽʃʔ  

ʅɽʌʊʔʖ ʀ ʅɽʌʊɽʇʈʆɼʋʂʊɸʄʀ ʇʈʀ ʇʈʆɺɽɼɽʅʀʀ 

ʀʅɺɽʅʊɸʈʀɿɸʎʀʆʅʅʓʍ ʄɽʈʆʇʈʀʗʊʀʁ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʠʩʪʝʤʝ ʥʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʚʥʝʡ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪʩʫʪʩʪʚʫʶʪ ʥʦʨʤʘʪʠʚ-

ʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʯʚʘʭ, ʛʨʫʥʪʘʭ, ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. ʅʘ ʦʩʥʦʚʝ ʧʦ-

ʣʝʚʳʭ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠ ʦʧʨʝʜʝʣʝ-

ʥʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʟʝʤʝʣʴ ʧʨʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʟʝʤʝʣʴ ʥʘ 

ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʫʣʴʪʠʚʘʮʠʷ; ʥʝʬʪʷʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ; ʟʘʛʨʷʟʥʝʥʥʳʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ; ʠʥʚʝʥʪʘʨʠ-

ʟʘʮʠʷ ʟʝʤʝʣ;ɹ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʝ ʟʝʤʣʠ; ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

 

ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ ï ʖʛʨʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʤ ʨʘʡʦʥʦʤ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʠ ʧʦʩʪʦʷʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʦʙʫʩʪʨʦʡʩʪʚʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʩʝʚʝʨ-

ʥʦʡ ʪʘʝʞʥʦʡ ʟʦʥʝ ʧʨʠʚʦʜʠʪ ʢ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʡ ʩʫʢʮʝʩʩʠʠ ʢʦʨʝʥʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʢʦ-

ʪʦʨʳʝ ʧʦʩʣʝ ʧʣʘʥʠʨʫʝʤʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʝ ʚʩʝʛʜʘ ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʅʘ 

ʥʝʬʪʝʧʨʦʤʳʩʣʘʭ ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʘʭ ʚʝʜʫʱʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʳʭ ʪʠʧʦʚ ʟʘʛʨʷʟ-

ʥʝʥʠʡ ʷʚʣʷʶʪʩʷ ʩʳʨʘʷ ʥʝʬʪʴ ʩ ʧʨʠʤʝʩʴʶ ʧʣʘʩʪʦʚʳʭ ʞʠʜʢʦʩʪʝʡ, ʪʦʚʘʨʥʘʷ ʦʙʝʩʩʦʣʝʥʥʘʷ ʥʝʬʪʴ, ʥʝʬʪʝ-

ʧʨʦʜʫʢʪʳ. ɿʝʤʣʠ ʩʯʠʪʘʶʪʩʷ ʟʘʛʨʷʟʥʝʥʥʳʤʠ ʥʝʬʪʴʶ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʩʨʝʜʫ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦ-

ʜʦʚ, ʥʝ ʩʚʦʡʩʪʚʝʥʥʳʭ ʝʡ, ʘ ʪʘʢʞʝ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʧʨʝʚʳʰʘʶʱʠʭ ʬʦʥʦʚʳʝ ʢʦʣʝʙʘʥʠʷ ʠʭ ʢʦʣʠʯʝʩʪʚʘ 

ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ. ʇʨʦʙʣʝʤʘ ʨʘʟʣʠʚʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩʚʷʟʘʥʘ ʩ ʠʭ ʩʫʱʝʩʪʚʝʥ-

ʥʳʤ ʥʝʛʘʪʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʵʢʦʩʠʩʪʝʤʳ ʠ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʧʦ ʪʨʝʤ ʧʦʪʦʢʘʤ ï 

ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʤʳʚ ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʥʥʳʭ ʠʣʦʚ, ʥʘʢʦʧʣʝʥʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʨʘʩʪʠ-

ʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ [3, ʩ. 22; 10, ʩ. 85; 11, ʩ. 89]. 

ʇʦʧʘʜʘʷ ʚ ʧʦʯʚʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʡʥʳʭ ʚʳʙʨʦʩʦʚ, ʥʝʬʪʴ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʦʩ-

ʥʦʚʥʳʭ ʘʛʨʝʛʘʪʥʳʭ ʩʦʩʪʦʷʥʠʷʭ: 
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1) ʩʧʣʦʰʥʦʡ ʩʚʝʞʠʡ ʞʠʜʢʠʡ ʩʣʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ; 

2) ʟʘʩʪʘʨʝʣʳʡ ʚʷʟʢʠʡ ʩʣʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ; 

3) ʩʧʣʦʰʥʘʷ ʪʚʝʨʜʘʷ ʢʦʨʢʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ; 

4) ʨʘʜʫʞʥʘʷ ʧʣʝʥʢʘ ʠʣʠ ʢʦʨʦʯʢʠ ʚ ʧʦʯʚʝʥʥʳʭ ʚʦʜʘʭ. 

ɺ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʯʚʘʭ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʠʭ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʟʘʛʨʷʟʥʝʥʥʳʤʠ, ʥʝʦʜʠʥʘʢʦʚʳ, ʯʪʦ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʯʚ ʚ ʜʘʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʢ ʩʘʤʦʦʯʠʱʝʥʠʶ ʠ ʩʢʦʨʦʩʪʠ ʨʘʩʧʘʜʘ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʪ ʝʜʠʥʦʛʦ ʧʦʢʘʟʘʪʝ-

ʣʷ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʧʦʯʚ ʜʣʷ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. 

ɼʣʷ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʨʝʛʠʦʥʘʣʴʥʳʡ ʠʣʠ ʤʝʩʪʥʳʡ ʬʦʥ ʢʦʥ-

ʮʝʥʪʨʘʮʠʡ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʯʚʘʭ. ʕʪʦʪ ʬʦʥ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ï ʦʪ 10 ʜʦ 500 

ʤʛ/ʢʛ [9]. ʄʠʥʠʤʘʣʴʥʦʡ ʪʦʯʢʦʡ ʦʪʩʯʝʪʘ ʧʨʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʟʝʤʝʣʴ ʧʨʠʥʠʤʘʝʪʩʷ ʫʨʦ-

ʚʝʥʴ, ʚʳʰʝ ʢʦʪʦʨʦʛʦ ʧʦʯʚʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʝ ʤʦʞʝʪ ʩʧʨʘʚʠʪʴʩʷ ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ. ʇʦ ʜʘʥʥʳʤ, ʧʦʣʫ-

ʯʝʥʥʳʤ ʜʣʷ ʪʘʝʞʥʦʡ ʟʦʥʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʠ ʛʨʫʥʪʦʚ ʥʝʬʪʴʶ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʚʳʰʝ ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʶʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʘʥʘʮʠʠ ʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʝʤʝʣʴ, ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 5 000 ʜʦ 10 000 ʤʛ/ʢʛ ʩʫʭʦʡ ʧʦʯʚʳ [4]. ʀʥʚʝʥʪʘʨʠʟʘʮʠʠ ʧʦʜʣʝʞʘʪ ʟʘʛʨʷʟʥʝʥʥʳʝ 

ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʝʪ 0,5% (ʚ ʤʠʥʝʨʘʣʴʥʳʭ ʧʦʯ-

ʚʘʭ) ï 1% (ʚ ʪʦʨʬʘʭ). 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʨʘʟʨʘʙʦʪʘʥ-

ʥʳʝ ʜʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʟʝʤʝʣʴ ʥʘ ʣʠʮʝʥʟʠʦʥ-

ʥʳʭ ʫʯʘʩʪʢʘʭ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʬʝʜʝʨʘʣʴʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ [5, ʩ. 159].  

 
ʊʘʙʣʠʮʘ 1 

ʉʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʟʝʤʝʣʴ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ,% ʤʘʩʩ. 

ʉʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ 
ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚ 

ʊʦʨʬ ʉʫʛʣʠʥʢʠ ʇʝʩʢʠ, ʩʫʧʝʩʠ 

ʌʦʥʦʚʦʝ ʟʥʘʯʝʥʠʝ ʜʦ 1 ʜʦ 0,5 

ɼʦʧʫʩʪʠʤʦʝ ʦʩʪʘʪʦʯʥʦʝ 1ï6 0,5ï3 0,5ï1,5 

ʉʣʘʙʦʝ 6ï10 3ï5 1,5ï3 

ʋʤʝʨʝʥʥʦʝ 10ï25 5ï15 3ï10 

ʉʠʣʴʥʦʝ 25ï50 15ï50 10ï50 

ʇʦʢʨʳʪʦʝ ʩʧʣʦʰʥʳʤ ʩʣʦʝʤ ʙʦʣʝʝ 50 

 

ɼʦʧʫʩʪʠʤʦʝ ʦʩʪʘʪʦʯʥʦʝ ʥʝʬʪʷʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʨʘʥʞʠʨʫʝʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʢʨʠʪʝʨʠʝʤ ʩʦʜʝʨ-

ʞʘʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʣʷ ʧʦʯʚ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚ 

ʍʄɸʆ. ʈʝʛʠʦʥʘʣʴʥʳʤ ʥʦʨʤʘʪʠʚʦʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʨʦʛ 15 000ï30 000 ʤʛ/ʢʛ (1,5ï3%) ʜʣʷ ʤʠʥʝ-

ʨʘʣʴʥʳʭ, 60 000 ʤʛ/ʢʛ (10%) ʜʣʷ ʪʦʨʬʷʥʳʭ ʧʦʯʚ [9]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʝʥʜʝʥʮʠʷ ʨʘʟʚʠʪʠʷ ʟʘʛʨʷʟʥʝʥ-

ʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʥʠʞʝ ʵʪʦʛʦ ʫʨʦʚʥʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, ʠ 

ʪʘʢʠʝ ʫʯʘʩʪʢʠ ʥʝ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʳʭ ʨʘʙʦʪ. 

ɺ ʦʩʥʦʚʫ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʴʶ ʟʝʤʝʣʴ ʚ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʤ ʘʚʪʦʥʦʤʥʦʤ ʦʢʨʫ-

ʛʝ ï ʖʛʨʘ ʧʦʣʦʞʝʥ ʤʝʪʦʜ ʦʯʠʩʪʢʠ ʠʭ ʥʘ ʤʝʩʪʝ ʨʘʟʣʠʚʘ, ʦʩʥʦʚʳʚʘʶʱʠʡʩʷ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʯʚ ʢ ʩʘ-

ʤʦʦʯʠʱʝʥʠʶ ʟʘ ʩʯʝʪ ʠʩʧʘʨʝʥʠʷ, ʚʳʤʳʚʘʥʠʷ, ʘʪʤʦʩʬʝʨʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʥʝʬʪʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʣʥʝʯ-

ʥʦʡ ʨʘʜʠʘʮʠʠ ʠ ʙʠʦʜʝʛʨʘʜʘʮʠʠ. ʉʫʪʴ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʫʩʢʦʨʝʥʠʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʩʘʤʦʦʯʠʱʝʥʠʷ ʧʦʯʚ, ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʙʠʣʠʟʘʮʠʠ ʚʥʫʪʨʝʥʥʠʭ ʨʝʩʫʨʩʦʚ ʵʢʦʩʠʩʪʝʤ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʩʚʦʠʭ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʧʨʠ ʧʦʤʦʱʠ ʪʘʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʘʢ ʨʳʭʣʝʥʠʝ ʧʦʯʚʳ ʠ ʩʦʟʜʘʥʠʝ ʠʩ-

ʢʫʩʩʪʚʝʥʥʦʛʦ ʤʠʢʨʦʨʝʣʴʝʬʘ, ʚʥʝʩʝʥʠʝ ʪʦʨʬʘ, ʠʟʚʝʩʪʠ, ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʥʝʬʪʝʦʢʠʩʣʷʶʱʠʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʳʩʝʚ ʪʨʘʚ-ʤʝʣʠʦʨʘʥʪʦʚ [7, ʩ. 88]. 

ʉʣʘʙʦʝ ʥʝʬʪʷʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʛʨʘʥʠʯʝʥʦ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʫʨʦʚʥʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬ-

ʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʯʚʘʭ ʨʘʟʣʠʯʥʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʥʦʨʤʘ-

ʪʠʚʥʦʤ ʜʦʢʫʤʝʥʪʝ. ʊʘʢʠʝ ʫʯʘʩʪʢʠ ʪʨʝʙʫʶʪ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʚ 

ʦʙʲʝʤʝ ʥʝʦʙʭʦʜʠʤʳʭ ʜʦʨʘʙʦʪʦʢ, ʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʛʫʪ ʙʳʪʴ ʦʩʪʘʚʣʝʥʳ ʥʘ ʩʘʤʦʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʝ [12, ʩ. 183]. 

ʋʤʝʨʝʥʥʦʝ ʥʝʬʪʷʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʛʨʘʥʠʯʝʥʦ ʥʦʨʤʘʪʠʚʥʳʤ ʟʥʘʯʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʷ ʟʘʛʨʷʟʥʝʥʠʷ, 

ʨʘʟʨʝʰʘʶʱʝʛʦ ʧʨʦʚʝʜʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ. ʇʦʢʘʟʘʪʝʣʴ ʚʳʜʝʣʝʥ ʩʦʛʣʘʩʥʦ ʚʝʜʦʤʩʪʚʝʥ-

ʥʳʤ ʥʦʨʤʘʪʠʚʘʤ ʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʢʣʘʩʩʠʬʠʢʘʮʠʷʤ [8]. ɼʣʷ ʪʦʨʬʷʥʳʭ ʧʦʯʚ ʧʦʨʦʛʦʚʳʤ ʟʥʘʯʝʥʠʝʤ 

ʷʚʣʷʝʪʩʷ 250 000 ʤʛ/ʢʛ (25%), ʜʣʷ ʩʤʝʰʘʥʥʳʭ ʩʫʛʣʠʥʠʩʪʳʭ ʠ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʧʦʯʚ ï 

150 000 ʤʛ/ʢʛ (15%), ʜʣʷ ʧʝʩʯʘʥʳʭ ï 100 000 ʤʛ/ʢʛ (10%). ʋʯʘʩʪʢʠ ʫʤʝʨʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʪʨʝʙʫʶʪ 

ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʳʭ ʨʘʙʦʪ, ʥʦ ʠʭ ʩʦʩʪʘʚ ʤʦʞʝʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʥʳʤ, ʥʝ ʧʦʣʥʳʤ ï ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫʯʘʩʪʢʘ. 
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ʉʠʣʴʥʦʝ ʥʝʬʪʷʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʛʨʘʥʠʯʝʥʦ ʧʝʨʝʭʦʜʦʤ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʧʦʢʨʳʪʠʝ ʩʧʣʦʰ-

ʥʳʤ ʩʣʦʝʤ ʥʝʬʪʠ. ʋʩʣʦʚʥʦ ʧʝʨʝʭʦʜʥʳʤ ʫʨʦʚʥʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʷʚʣʷʝʪʩʷ 50%. ʕʪʦ 

ʫʯʘʩʪʢʠ ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʥʳʝ ʠ ʩʣʦʞʥʳʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʳʭ ʨʘʙʦʪ, ʪʨʝʙʫʶʱʠʝ ʚʳ-

ʧʦʣʥʝʥʠʷ ʧʦʣʥʦʛʦ ʮʠʢʣʘ ʨʘʙʦʪ, ʯʘʩʪʦ ʤʥʦʛʦʣʝʪʥʝʛʦ. 

ʇʦʢʨʳʪʠʝ ʩʧʣʦʰʥʳʤ ʩʣʦʝʤ ʥʝʬʪʠ ʬʠʢʩʠʨʫʝʪʩʷ ʥʘ ʫʯʘʩʪʢʘʭ, ʧʦʯʚʳ ʢʦʪʦʨʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʟʘʤʝʱʝʥʳ ʩʢʦʧʣʝʥʠʷʤʠ ʥʝʬʪʠ. ʄʦʱʥʦʩʪʴ ʩʣʦʷ ʞʠʜʢʦʡ ʠʣʠ ʚʷʟʢʦʡ ʥʝʬʪʠ ʧʨʝʚʳʰʘʝʪ 15 ʩʤ. ʂʦʥʮʝʥ-

ʪʨʘʮʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʥʘ ʪʘʢʠʭ ʫʯʘʩʪʢʘʭ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 100%. ʕʪʠ ʫʯʘʩʪʢʠ ʪʨʝʙʫʶʪ ʦʙʷʟʘ-

ʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʙʦʨʫ ʥʝʬʪʠ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʟʝʤʝʣʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝ-

ʥʦ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʧʦʯʚ ʨʘʟʣʠʯʥʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʅʘʠʙʦʣʝʝ ʞʝʩʪ-

ʢʠʝ ʢʨʠʪʝʨʠʠ ʧʨʠʥʷʪʳ ʜʣʷ ʤʠʥʝʨʘʣʴʥʳʭ ʧʦʯʚ, ʫʨʦʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʜʣʷ ʩʪʝʧʝʥʝʡ 

ʟʘʛʨʷʟʥʝʥʠʷ ʪʦʨʬʷʥʳʭ ʧʦʯʚ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ. ɺ ʩʚʷʟʠ ʩ ʨʘʟʣʠʯʠʝʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʝ-

ʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʯʚʘʭ ʨʘʟʣʠʯʥʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʚ ʨʘʤʢʘʭ ʨʘʙʦʪ 

ʧʦ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʠʥʜʠʢʘʮʠʦʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʩ ʚʳʜʝʣʝʥʠʝʤ 

ʣʠʪʦʣʦʛʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʦʪʣʦʞʝʥʠʡ. 

ʇʨʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʩʣʝʜʫʝʪ 

ʦʛʨʘʥʠʯʠʪʴʩʷ ʫʢʘʟʘʥʠʝʤ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʯʚʘʭ. ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ 

ʪʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤʠ ʠ ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ [4; 5; 12], ʪʘʢ ʢʘʢ ʚ ʩʦʩʪʘʚ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 

ʚʭʦʜʷʪ ʠ ʠʥʝʨʪʥʳʝ ʤʘʣʦʪʦʢʩʠʯʥʳʝ ʧʘʨʘʬʠʥʳ, ʠ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʝ ʘʨʝʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʣʠʘʨʦʤʘʪʠ-

ʯʝʩʢʠʝ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʤʫʪʘʛʝʥʥʦʡ ʠ ʢʘʥʮʝʨʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʫʶ ʘʢ-

ʪʠʚʥʦʩʪʴ. ʉʦʛʣʘʰʘʷʩʴ ʩ ʵʪʠʤ ʬʘʢʪʦʤ, ʧʨʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʟʝʤʝʣʴ ʜʣʷ ʮʝʣʝʡ 

ʫʧʨʘʚʣʝʥʠʷ ʩʣʝʜʫʝʪ ʫʪʚʝʨʜʠʪʴ ʜʦʩʪʘʪʦʯʥʳʤ ʠʤʝʥʥʦ ʦʙʱʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘ 

ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʪʱʘʪʝʣʴʥʦʤ ʧʨʝʜʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʟʝʤʝʣʴ ʠ 

ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʫʯʠʪʳʚʘʪʴ ʠʭ ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʫʩʣʦʚʥʦʩʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 

ʚ ʧʦʯʚʘʭ, ʧʦʩʢʦʣʴʢʫ ʩʧʝʮʠʬʠʯʥʦʝ ʞʠʜʢʦʝ ʚʝʱʝʩʪʚʦ ï ʥʝʬʪʴ, ʠʤʝʝʪ ʩʚʦʡʩʪʚʦ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʚ 

ʤʠʢʨʦʧʦʥʠʞʝʥʠʷʭ ʣʘʥʜʰʘʬʪʘ, ʧʨʦʥʠʢʘʪʴ ʚʛʣʫʙʴ ʧʦ ʪʨʝʱʠʥʘʤ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠ ʧʦ ʧʨʦʬʠʣʶ, ʪʝʤ ʩʘʤʳʤ ʩʦʟʜʘʚʘʷ ʚʳʩʦʢʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. 

ʉʣʦʞʥʦʩʪʴ ʬʦʨʤʘʣʠʟʘʮʠʠ ʩʪʝʧʝʥʠ ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚʳʚʦʜʠʪ 

ʥʘ ʧʝʨʝʜʥʠʡ ʧʣʘʥ ʢʘʯʝʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʫʯʘʩʪʢʦʚ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʥʝʬʪʠ. 

ʂʘʯʝʩʪʚʝʥʥʳʤ ʢʨʠʪʝʨʠʝʤ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʥʝʬʪʴʶ ʷʚʣʷʝʪʩʷ ʦʙʱʘʷ ʨʝ-

ʘʢʮʠʷ ʚʩʝʡ ʩʠʩʪʝʤʳ ʥʘ ʚʝʱʝʩʪʚʦ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʠʥʪʝʛʨʘʣʴʥʳʡ ʦʙʨʘʟ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʚ ʦʙʱʝʡ 

ʩʪʨʫʢʪʫʨʝ ʟʝʤʝʣʴ. ʈʝʘʢʮʠʷ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ ʨʘʟʣʠʯʥʦʡ ʩʠʣʳ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʦʧʳʪʥʳʤ ʧʫʪʝʤ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʝʚʳʭ ʨʘʙʦʪ.  

ɺ ʧʨʦʮʝʩʩʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʙʦʣʴʰʦʝ ʚʥʠʤʘ-

ʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʶ ʧʨʠʟʥʘʢʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʠʦʮʝʥʦʟʦʚ. ʕʪʠ ʜʘʥʥʳʝ ʦʙʲʝʢʪʠʚʥʦ ʬʠʢʩʠʨʫ-

ʶʪʩʷ ʧʨʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦ ʢʦʩʤʠʯʝ-

ʩʢʠʤ ʩʥʠʤʢʘʤ ʩʚʝʨʭʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ [6, ʩ. 18]. ʅʝʬʪʷʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ʀʟʤʝʥʝʥʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʦʩʷʪ ʥʝʦʙʨʘʪʠʤʳʡ 

ʭʘʨʘʢʪʝʨ, ʘ ʬʦʨʤʠʨʫʝʤʳʝ ʥʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʩʦʦʙʱʝʩʪʚʘ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʠʩʭʦʜ-

ʥʳʭ [13].  

ɿʘʛʨʷʟʥʝʥʥʳʤʠ ʟʝʤʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʩ ʧʨʠʟʥʘʢʘʤʠ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʷʚ-

ʣʷʶʪʩʷ ʪʝ ʫʯʘʩʪʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʶʪʩʷ ʫʩʪʦʡʯʠʚʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʘʩʩʦʮʠʘʮʠʠ, ʩʧʦʩʦʙʥʳʝ ʚʦ-

ʟʦʙʥʦʚʣʷʪʴʩʷ ʝʞʝʛʦʜʥʦ ʠ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʜʠʥʘʤʠʢʝ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʅʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ ʫʩʪʦʡʯʠ-

ʚʦʛʦ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʪʘʜʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʣʘʢʦʚʳʭ ʠ ʦʩʦʢʦʚʳʭ ʩʦʦʙ-

ʱʝʩʪʚ ʥʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʫʯʘʩʪʢʘʭ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʥʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʝʤʝʣʴ, ʫʚʝ-

ʣʠʯʠʚʘʝʪ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʢʨʘʱʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʜʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
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ɺ.ɹ. ʀʚʘʥʦʚ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɽ.ʅ. ʊʫʤʘʥʦʚʘ 
ʤʘʛʠʩʪʨ 

ʃ.ɻ. ʀʚʘʥʦʚʘ 
ʤʘʛʠʩʪʨʘʥʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʆʎɽʅʂɸ ɺʆɿɼɽʁʉʊɺʀʗ ʅɽʌʊʀ, ɹʋʈʆɺʆɻʆ ʀ ʅɽʌʊʗʅʆɻʆ ʐʃɸʄʆɺ ʅɸ 

ʄʆʈʌʆʃʆɻʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʈɸʉʊɽʅʀʁ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩ-

ʪʝʥʠʡ, ʜʘʝʪʩʷ ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʨʘʟʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʦʧʳʪʥʳʝ ʨʘʩʪʝʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʝʘʢʮʠʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʧʳʪʥʳʭ ʨʘʩʪʝʥʠʡ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʥʝʬʪʠ, ʥʝʬʪʷʥʦʛʦ ʠ 

ʙʫʨʦʚʦʛʦ ʰʣʘʤʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʛʦʨʦʭʝ ʧʦʩʝʚʥʦʤ (Pisum sativum), ʨʝʜʴʢʝ ʧʦʩʝʚʥʦʡ (Raphanus sativus) ʠ ʪʘʛʝʪʝʩʝ 

ʪʦʥʢʦʣʠʩʪʥʦʤ (Tagetes tenuifolia). ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʠ 

ʠʟʤʝʨʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʪʝʥʠʡ ʥʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚʘʭ. 
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ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʝʬʪʝʛʘʟʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʪʝʭʥʦʛʝʥ-

ʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʨʦʜʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ. ʈʘʟʣʠʚʳ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ ʣʠʮʝʥʟʠʦʥʥʳʭ 

ʫʯʘʩʪʢʘʭ ï ʩʘʤʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʯʨʝʟʚʳʯʘʡʥʳʝ ʩʠʪʫʘʮʠʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʥʘ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ʇʨʦʙʣʝʤʘ ʨʘʟʣʠʚʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩʚʷʟʘʥʘ ʩ ʠʭ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʥʝʛʘʪʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʪʝʨʨʠʪʦʨʠʠ ʠ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʟʘʛʨʷʟʥʠʪʝʣʝʡ 

ʧʦ ʪʨʝʤ ʧʦʪʦʢʘʤ ï ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʤʳʚ ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʥʥʳʭ ʠʣʦʚ, ʥʘʢʦʧʣʝʥʠʝ ʟʘ-

ʛʨʷʟʥʠʪʝʣʝʡ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ. ʅʝʬʪʷʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚʳʟʳʚʘʝʪ ʦʧʘʩʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦ-

ʩʣʝʜʩʪʚʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ, ʠʟʤʝʥʝʥʠʝ ʝʝ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʫʚʝʣʠʯʠʚʘʝʪ ʩʦʦʪʥʦʰʝʥʠʝ 

ʤʝʞʜʫ ʘʟʦʪʦʤ ʠ ʫʛʣʝʨʦʜʦʤ, ʯʪʦ ʫʭʫʜʰʘʝʪ ʘʟʦʪʥʳʡ ʨʝʞʠʤ ʧʦʯʚ, ʚʩʣʝʜʩʪʚʠʝ ʢʦʪʦʨʦʛʦ ʥʘʨʫʰʘʝʪʩʷ ʢʦʨ-

ʥʝʚʦʝ ʧʠʪʘʥʠʝ ʨʘʩʪʝʥʠʡ. ɿʘʛʨʷʟʥʝʥʠʝ ʟʝʤʝʣʴ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʩʦʟʜʘʝʪ ʥʦʚʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘ-

ʥʦʚʢʫ, ʠʟʤʝʥʷʝʪ ʚʩʝ ʟʚʝʥʴʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʙʠʦʮʝʥʦʟʦʚ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʠʭ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪ [1, ʩ. 16; 2, 

ʩ. 83; 3, ʩ. 89, 91; 4, ʩ. 526; 5]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʣʠʷʥʠʷ ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʴʶ, ʙʫʨʦʚʳʤ ʠ 

ʥʝʬʪʷʥʳʤ ʰʣʘʤʘʤʠ ʧʦʯʚ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷ-

ʣʠʩʴ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ï ʛʦʨʦʭ ʧʦʩʝʚʥʦʡ (Pisum sativum), ʨʝʜʴʢʘ ʧʦʩʝʚʥʘʷ (Raphanus sativus) ʠ ʪʘʛʝʪʝʩ 

ʪʦʥʢʦʣʠʩʪʥʳʡ (Tagetes tenuifolia). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʣʝʪ. ʇʨʦʙʳ ʧʦʯʚ ʙʳʣʠ ʚʟʷʪʳ ʩ ʪʨʝʭ ʧʣʦʱʘʜʦʢ, ʦʪʣʠ-

ʯʘʶʱʠʭʩʷ ʚʠʜʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ, ʘ ʢʦʥʪʨʦʣʴʥʘʷ ʧʨʦʙʘ ï ʩ ʜʘʯʥʦʛʦ ʫʯʘʩʪʢʘ. ʆʪʙʦʨ ʧʨʦʙ ʧʦʯʚʳ 

ʧʨʦʠʟʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 174.3.01-83 ʠ ɻʆʉʊ 17.4.4.02-84 [6; 7]. 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʳʩʘʜʢʫ ʨʘʩʪʝʥʠʡ ʧʨʦʠʟʚʦʜʠʣʠ ʥʘ ʧʨʦʙʳ ʧʦʯʚ ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʴʶ, 

ʥʝʬʪʷʥʳʤ ʠ ʙʫʨʦʚʳʤ ʰʣʘʤʘʤʠ ʚ ʩʣʝʜʫʶʱʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ: 

1) 1:1 ï ʦʜʠʥ ʢʠʣʦʛʨʘʤʤ ʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʳ ʢ ʦʜʥʦʤʫ ʢʠʣʦʛʨʘʤʤʫ ʯʠʩʪʦʡ ʧʦʯʚʳ; 

2) 1:2 ï ʦʜʠʥ ʢʠʣʦʛʨʘʤʤ ʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʳ ʢ ʜʚʫʤ ʢʠʣʦʛʨʘʤʤʘʤ ʯʠʩʪʦʡ ʧʦʯʚʳ; 

3) 1:3 ï ʦʜʠʥ ʢʠʣʦʛʨʘʤʤ ʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʳ ʢ ʪʨʝʤ ʢʠʣʦʛʨʘʤʤʘʤ ʯʠʩʪʦʡ ʧʦʯʚʳ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʣʠ ʦʮʝʥʢʫ ʚʩʭʦʞʝʩʪʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩʝʤʷʥ 

ʨʘʩʪʝʥʠʡ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʪʝʥʠʡ ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʡ ʩʣʝʜʫʶʱʠʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ï ʜʣʠʥʘ ʣʠʩʪʴʝʚ, ʩʪʝʙʣʷ, ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʝʨʝʜ ʚʳʩʘʜʢʦʡ ʩʝʤʷʥ ʚ ʠʩʩʣʝʜʫʝʤʳʝ ʧʨʦʙʳ ʧʦʯʚ ʧʨʦʚʦʜʠʣʠ ʦʮʝʥʢʫ 

ʧʨʠʛʦʜʥʦʩʪʠ ʩʝʤʷʥ ʜʣʷ ʚʳʩʘʜʢʠ. ʇʨʠ ʦʮʝʥʢʝ ʧʨʠʛʦʜʥʦʩʪʠ ʩʝʤʷʥ ʜʣʷ ʚʳʩʘʜʢʠ ʧʦʣʫʯʠʣʠ ʚʳʩʦʢʠʡ ʧʨʦ-

ʮʝʥʪ ʚʩʭʦʞʝʩʪʠ: ʛʦʨʦʭ ï 95%, ʨʝʜʠʩ ï 97%, ʪʘʛʝʪʝʩ ï 94%. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʝ-

ʤʝʥʘ ʨʘʩʪʝʥʠʡ ʧʨʠʛʦʜʥʳ ʜʣʷ ʚʳʩʘʜʢʠ. 

ʀʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʚʩʭʦʞʝʩʪʠ ʛʦʨʦʭʘ ʥʘ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚʘʭ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ ʟʘʛʨʷʟʥʝʥʥʳʝ ʧʦʯʚʳ ʥʝ ʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʚʩʭʦʞʝʩʪʴ 

ʛʦʨʦʭʘ. ɺ ʮʝʣʦʤ ʩʝʤʝʥʘ ʛʦʨʦʭʘ ʦʢʘʟʘʣʠʩʴ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʯʚ. ʏʝʤ 

ʤʝʥʴʰʝ ʙʳʣʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʧʨʦʙʝ, ʪʝʤ ʚʳʰʝ ʥʘʙʣʶʜʘʣʘʩʴ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, ʧʨʠʙʣʠʞʘ-

ʷʩʴ ʢ ʚʩʭʦʞʝʩʪʠ ʥʘ ʢʦʥʪʨʦʣʴʥʦʡ ʧʦʯʚʝ. 

ɺ ʮʝʣʦʤ ʩʝʤʝʥʘ ʨʝʜʠʩʘ ʧʦʢʘʟʘʣʠ ʭʦʨʦʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʦʜʝʨʞʘʥʠʶ ʚ ʧʦʯʚʝ ʠʩʩʣʝʜʫʝʤʳʭ 

ʟʘʛʨʷʟʥʠʪʝʣʝʡ. ɻʫʙʠʪʝʣʴʥʳʤ ʜʣʷ ʩʝʤʷʥ ʨʝʜʠʩʘ ʦʢʘʟʘʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʷʥʦʛʦ ʰʣʘʤʘ ʚ ʧʦʯʚʝ. ɺ 

ʧʨʦʙʘʭ ʩ ʙʫʨʦʚʳʤ ʰʣʘʤʦʤ ʠ ʟʘʛʨʷʟʥʝʥʥʳʤʠ ʥʝʬʪʴʶ ʧʦʯʚʘʤʠ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʨʝʜʠʩʘ ʙʳʣʘ ʚʳʰʝ, 

ʯʝʤ ʥʘ ʥʝʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʝ. 

ʉʝʤʝʥʘ ʪʘʛʝʪʝʩʦʚ ʚʟʦʰʣʠ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙʘʭ ʧʦʯʚ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʝʤʷʥ ʛʦʨʦʭʘ ʠ ʨʝʜʠ-

ʩʘ. ʇʨʝʦʙʣʘʜʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʟʦʰʝʜʰʠʭ ʩʝʤʷʥ ʥʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚʘʭ ʥʘʜ ʢʦʣʠʯʝʩʪʚʦʤ ʚʟʦʰʝʜʰʠʭ 

ʩʝʤʷʥ ʥʘ ʢʦʥʪʨʦʣʴʥʦʡ ʧʨʦʙʝ ʚʳʷʚʣʝʥʦ ʣʠʰʴ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʧʦʯʚʝ ʙʫʨʦʚʦʛʦ ʰʣʘʤʘ 1:2, ʥʘ ʦʩ-

ʪʘʣʴʥʳʭ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʯʚʘʭ ʧʦʢʘʟʘʪʝʣʴ ʚʩʭʦʞʝʩʪʠ ʙʳʣ ʥʠʞʝ, ʯʝʤ ʥʘ ʥʝʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʝ. ʇʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʦʯʚʝ ʥʝʬʪʠ ʧʨʦʮʝʥʪ ʚʩʭʦʞʝʩʪʠ ʫʚʝʣʠʯʠʚʘʣʩʷ, ʘ ʧʨʠ ʫʚʝʣʠ-

ʯʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʦʯʚʝ ʥʝʬʪʷʥʦʛʦ ʰʣʘʤʘ ʥʘʙʣʶʜʘʣʠ ʦʙʨʘʪʥʦʝ ï ʧʨʦʮʝʥʪ ʚʩʭʦʞʝʩʪʠ ʫʤʝʥʴʰʘʣʩʷ. 

ɺ ʮʝʣʦʤ ʩʝʤʝʥʘ ʪʘʛʝʪʝʩʦʚ ʧʦʢʘʟʘʣʠ ʭʦʨʦʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʧʦʯʚʳ ʠʩ-

ʩʣʝʜʫʝʤʳʤʠ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʪʝʥʠʡ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʧʦʯʚʘʭ ʩʦʜʝʨʞʘʱʠʭ ʙʫʨʦʚʦʡ ʰʣʘʤ, ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʣʠʩʴ ʚ ʭʫʜʰʫʶ ʩʪʦʨʦʥʫ ʦʪ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʪʝʥʠʡ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʢʦʥʪʨʦʣʴʥʦʡ 

ʧʦʯʚʝ. ɺʠʟʫʘʣʴʥʦ ʥʘ ʨʘʩʪʝʥʠʷʭ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʜʘʥʥʦʡ ʧʦʯʚʝ, ʧʦʚʨʝʞʜʝʥʠʡ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʪʝʥʠʡ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʧʦʯʚʘʭ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʴʶ, ʚ ʮʝʣʦʤ 

ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʠʣʠ ʙʳʣʠ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʪʝʥʠʡ ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʢʦʥʪʨʦʣʴʥʦʡ ʧʦʯʚʝ. ʇʦʚʨʝʞʜʝ-

ʥʠʡ ʨʘʩʪʝʥʠʡ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʪʝʥʠʡ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʧʦʯʚʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʥʝʬʪʷʥʦʡ ʰʣʘʤ, 

ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʭʫʞʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦʢʘʟʘʪʝʣʠ 



28 

ʫʣʫʯʰʘʣʠʩʴ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʷʥʦʛʦ ʰʣʘʤʘ ʚ ʧʦʯʚʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ 

ʨʘʩʪʝʥʠʡ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʧʦʯʚʘʭ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʷʥʳʤ ʰʣʘʤʦʤ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʠʣʴʥʦʝ ʫʛʥʝʪʝʥʠʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʪʦʢʩʠʯʥʳʤ ʜʝʡʩʪʚʠʝʤ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠ ʭʠʤʠʯʝʩʢʠʭ 

ʨʝʘʛʝʥʪʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʝʬʪʷʥʦʤ ʰʣʘʤʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʩʭʦʞʝʩʪʠ ʪʝʩʪ-ʨʘʩʪʝʥʠʡ ʚ ʧʨʦʙʘʭ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʙʫʨʦʚʳʤ ʰʣʘʤʦʤ, ʧʦʢʘʟʳ-

ʚʘʶʪ, ʯʪʦ ʧʨʠ ʩʨʝʜʥʠʭ ʠ ʤʠʥʠʤʘʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ (1:2 ʠ 1:3) ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʨʝʜʠʩʘ ʠ ʪʘʛʝʪʝʩʦʚ 

ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʩʭʦʞʝʩʪʴʶ ʨʘʩʪʝʥʠʡ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʢʦʥʪʨʦʣʴʥʦʡ ʧʨʦʙʝ, ʘ ʥʘ ʩʝʤʝʥʘ ʛʦʨʦʭʘ 

ʙʫʨʦʚʦʡ ʰʣʘʤ ʚʦʟʜʝʡʩʪʚʫʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ï ʩʝʤʝʥʘ ʥʝ ʚʟʦʰʣʠ. 

2. ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʩʪʝʥʠʡ ʚ ʧʨʦʙʘʭ ʧʦʯʚ ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʴʶ ʚʳʰʝ ʠʣʠ ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ, ʚʳʩʘʞʝʥʥʳʭ ʥʘ ʢʦʥʪʨʦʣʴʥʦʡ ʧʨʦʙʝ, ʧʨʠʯʝʤ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʥʝʬʪʠ, ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʢʦʣʠʯʝʩʪʚʦ ʚʟʦʰʝʜʰʠʭ ʩʝʤʷʥ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʀʩʩʣʝ-

ʜʦʚʘʥʠʝ ʧʦʯʚ ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʴʶ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʝʬʪʠ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ 

ʨʘʟʚʠʪʠʷ ʦʧʳʪʥʳʭ ʨʘʩʪʝʥʠʡ. 

3. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʪʝʩʪ-ʨʘʩʪʝʥʠʡ ʚ ʧʨʦʙʘʭ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʷʥʳʤ 

ʰʣʘʤʦʤ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʝʛʦ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʩʭʦʞʝʩʪʴ ʨʘʩʪʝʥʠʡ. ʇʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʩʦʜʝʨ-

ʞʘʥʠʠ ʥʝʬʪʷʥʦʛʦ ʰʣʘʤʘ ʚ ʧʦʯʚʝ ʚʩʭʦʜʳ ʩʝʤʷʥ ʛʦʨʦʭʘ ʠ ʪʘʛʝʪʝʩʦʚ ï 80% ʠ 53%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʥʘ 

ʢʦʥʪʨʦʣʴʥʦʡ ʧʦʯʚʝ ï 90% ʠ 60%. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʷʥʦʛʦ ʰʣʘʤʘ ʚ ʧʦʯʚʝ ʧʨʦʮʝʥʪ 

ʚʩʭʦʞʝʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʅʘ ʩʝʤʝʥʘ ʨʝʜʠʩʘ ʥʝʬʪʷʥʦʡ ʰʣʘʤ ʚʣʠʷʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ï ʩʝʤʝʥʘ ʥʝ ʚʟʦʰ-

ʣʠ. 

4. ʀʩʩʣʝʜʦʚʘʥʠʷ ʜʣʠʥʳ ʣʠʩʪʴʝʚ ʪʝʩʪ-ʨʘʩʪʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘ-

ʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʜʣʠʥʘ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʋ ʪʘʛʝʪʝʩʦʚ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʧʦʯʚʘʭ 

ʩʦʜʝʨʞʘʱʠʭ ʙʫʨʦʚʦʡ ʰʣʘʤ, ʜʣʠʥʘ ʣʠʩʪʴʝʚ ʨʘʚʥʷʣʘʩʴ 1,2 ʩʤ, ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʫ ʨʘʩ-

ʪʝʥʠʡ ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʢʦʥʪʨʦʣʴʥʦʡ ʧʦʯʚʝ ï 0,8 ʩʤ. ʂʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʩʪʝʥʠʡ ʦʜʠ-

ʥʘʢʦʚʦ ʥʘ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʧʦʯʚʘʭ. ʇʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʪʝʩʪ-ʨʘʩʪʝʥʠʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʝʛʦ ʚʝʱʝʩʪʚʘ, ʥʦ ʫ ʨʝʜʠʩʘ, ʚʳʨʘʱʝʥʥʦʛʦ ʥʘ 

ʧʦʯʚʘʭ ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʴʶ, ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʚ ʥʝ-

ʩʢʦʣʴʢʦ ʨʘʟ ʚʳʰʝ, ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʴʥʦʡ ʧʦʯʚʝ ï 0,16ï0,2 ʩʤ
2
 ʥʘ ʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʝ, ʠ 0,03 ʩʤ

2
 ʥʘ ʢʦʥ-

ʪʨʦʣʴʥʦʡ. 

5. ɼʣʠʥʘ ʩʪʝʙʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʩʪʝʥʠʡ ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʥʘ ʜʣʠʥʝ ʩʪʝʙʣʷ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ, 
ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʝʛʦ ʫʤʝʥʴʰʝʥʠʝ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ. ʋ ʛʦʨʦ-

ʭʘ, ʚʳʨʘʱʝʥʥʦʛʦ ʥʘ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʝ, ʜʣʠʥʘ ʩʪʝʙʣʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ ï 16ï16,8 ʩʤ ʥʘ ʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʝ, ʠ 12,4 ʩʤ ʥʘ ʢʦʥʪʨʦʣʴʥʦʡ. 

6. ɼʣʠʥʘ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʦʧʳʪʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚʘʭ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʧʦʯʚʝ, ʥʦ ʜʣʠʥʘ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʪʘʛʝʪʝʩʦʚ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʙʫʨʦʚʦʛʦ ʰʣʘʤʘ ʚ ʧʦʯʚʝ 

1:2 ʠ 1:3 ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. 

7. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʪʝʥʠʡ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʩʫʙʩʪʨʘʪʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʥʝʬʪʷʥʦʡ 
ʰʣʘʤ, ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

8. ɸʥʘʣʠʟ ʚʩʭʦʞʝʩʪʠ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʩʪ-ʨʘʩʪʝʥʠʡ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙʘʭ 

ʧʦʯʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʯʚʳ, ʩʦʜʝʨʞʘʱʠʝ ʥʝʬʪʷʥʦʡ ʰʣʘʤ, ʦʢʘʟʳʚʘʶʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʧʳʪʥʳʝ ʨʘʩʪʝʥʠʷ, ʘ ʧʦʯʚʳ, ʩʦʜʝʨʞʘʱʠʝ ʙʫʨʦʚʦʡ ʰʣʘʤ ʠ ʥʝʬʪʴ ʦʢʘʟʳʚʘʶʪ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ 

ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. 
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ʋɼʂ 911.52 

ɺ.ɸ. ʀʩʳʧʦʚ 
ʤʘʛʠʩʪʨʘʥʪ 

ʉ.ɽ. ʂʦʨʢʠʥ
 

ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɸʅɸʃʀɿ ɼɸʅʅʓʍ ʇʆ ʈʋʉʃʆɺʓʄ ʇʈʆʎɽʉʉɸʄ  

ɺ ʅʀɾʅɽʄ ʊɽʏɽʅʀʀ ʈɽʂʀ ɺɸʍ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʨʝʢʠ ɺʘʭ, ʚ 

ʭʦʜʝ ʢʦʪʦʨʳʭ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ ʤʝʪʦʜʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠʝʤʳ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʩʦʩʪʘʚʣʝʥʳ ʩʭʝʤʳ ʠʟʣʫʯʠʥ ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʚ ʦʪʥʦʰʝʥʠʠ 

ʵʨʦʟʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦ ʜʘʥʥʦʤʫ ʨʘʡʦʥʫ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʫʩʣʦʚʳʝ ʧʨʦʮʝʩʩʳ; ʠʟʣʫʯʠʥʳ; ʙʝʨʝʛʦʚʳʝ ʜʝʬʦʨʤʘʮʠʠ; ʙʘʩʩʝʡʥ; ʥʘʜʧʦʡʤʝʥʥʘʷ ʪʝʨʨʘ-

ʩʘ; ʧʦʡʤʘ; ʤʦʨʬʦʤʝʪʨʠʷ. 

 

ɺ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ɺʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠʟʣʫʯʠʥʳ ʩʚʦʙʦʜʥʳʝ, ʩʝʛʤʝʥʪʥʳʝ ʢʨʫʪʳʝ ʩ ʰʠʨʦ-

ʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʦʤʝʛʦʚʠʜʥʳʭ ʠʟʣʫʯʠʥ (ʩ ʧʨʦʜʦʣʴʥʦ-ʧʦʧʝʨʝʯʥʳʤ ʧʝʨʝʤʝʱʝʥʠʝʤ) ʠ ʢʦʥʩʦʣʠ-

ʜʠʨʦʚʘʥʥʦʡ ʧʦʡʤʦʡ. ɺ ʫʩʪʴʝ ʨʝʢʠ ɺʘʭ ʠ ʜʦʣʠʥʝ ʆʙʠ ʬʦʨʤʠʨʫʶʪʩʷ ʰʠʨʦʢʦʧʦʡʤʝʥʥʳʝ ʪʠʧʳ ʨʫʩʝʣ, 

ʠʟʣʫʯʠʥʳ ʩʚʦʙʦʜʥʳʝ, ʩʝʛʤʝʥʪʥʳʝ ʢʨʫʪʳʝ ʩ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʩʠʥʫʩʦʠʜʘʣʴʥʳʭ ʠ ʟʘʚʘʣʝʥ-

ʥʳʭ ʠʟʣʫʯʠʥ (ʩ ʧʦʧʝʨʝʯʥʳʤ ʧʝʨʝʤʝʱʝʥʠʝʤ), ʘ ʧʦʡʤʘ ʨʘʩʯʣʝʥʝʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʧʨʦʪʦʢʘʤʠ. ɺ 

2016 ʛʦʜʫ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʨʝʢʠ ɺʘʭ (ʦʪ ʫʩʪʴʷ ʨ. ʉʘʙʫʥ ʜʦ 

ʚʧʘʜʝʥʠʷ ʚ ʨ. ʆʙʴ) (ʨʠʩ. 1.) ʚ ʮʝʣʷʭ ʝʞʝʛʦʜʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʛʣʫʙʠʥʳ ʩ ʧʦʤʦʱʴʶ ʵʭʦʣʦʪʘ ʠ ʤʦʨʬʦʤʝʪ-

ʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʨʝʛʘ ʧʦ ʩʪʚʦʨʘʤ. ɼʣʷ ʢʘʞʜʦʛʦ ʫʯʘʩʪʢʘ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Qgis ʙʳʣʠ ʧʨʦ-

ʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʷ ʨʘʟʤʝʨʦʚ ʠ ʬʦʨʤʳ ʠʟʣʫʯʠʥ: ʰʘʛ L, ʩʪʨʝʣʘ ʧʨʦʛʠʙʘ h, ʜʣʠʥʘ ʧʦ ʨʫʩʣʫ l, ʨʘʜʠʫʩ ʢʨʠ-

ʚʠʟʥʳ r, ʰʠʨʠʥʘ ʨʫʩʣʘ ʚ ʚʝʨʰʠʥʝ ʠʟʣʫʯʠʥʳ B, ʘ ʪʘʢʞʝ ʙʝʟʨʘʟʤʝʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ï ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʦʩʪʠ 

l/L ʠ ʧʦʢʘʟʘʪʝʣʴ ʬʦʨʤʳ r/h [9, ʩ. 28] ʠ ʚ ʠʪʦʛʝ ʧʦʩʪʨʦʝʥʳ ʩʭʝʤʳ ʠʟʣʫʯʠʥ. ʅʘ ʥʠʭ ʦʪʦʙʨʘʞʝʥʳ ʤʝʩʪʘ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʪʚʦʨʦʚ, ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʣʫʯʠʥ (ʰʘʛ L, ʩʪʨʝʣʘ ʧʨʦʛʠʙʘ h, ʜʣʠʥʘ ʧʦ ʨʫʩʣʫ 

l), ʟʦʥʘ ʫʩʢʦʨʝʥʠʷ ʠ ʟʦʥʘ ʟʘʤʝʜʣʝʥʠʷ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʪʨʝʪʴʝʛʦ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ. 

ʉʪʘʮʠʦʥʘʨ çʋʩʪʴ-ʂʦʣʝʢʲʸʛʘʥʩʢʠʡè ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ 225 ʢʤ ʦʪ ʫʩʪʴʷ ʨʝʢʠ ɺʘʭ ʠ ʦʪʥʦʩʠʪʩʷ ʢ ʝʛʦ 

ʙʘʩʩʝʡʥʫ ʠ ʠʤʝʝʪ ʧʨʦʪʷʞʸʥʥʦʩʪʴ 35 ʢʠʣʦʤʝʪʨʦʚ, ʥʘʯʠʥʘʝʪʩʷ ʚ ʨʘʡʦʥʝ 225 ʢʤ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʥʘ 190 

ʢʤ ʨʝʢʠ ɺʘʭ (ʨʠʩ. 2, ʪʘʙʣ. 1). ɺ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʨ. ʂʦʣʝʢʲʸʛʘʥ ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʂʦʣʪʦʛʦʨ-

ʩʢʦïʋʨʝʥʛʦʡʩʢʠʤ ʨʘʟʣʦʤʦʤ. ʉ ʧʨʘʚʦʡ ʙʝʨʝʛʘ ʨʝʢʘ ʛʨʘʥʠʯʠʪ ʩ ʚʦʟʚʳʰʝʥʥʦʩʪʴʶ ɸʛʘʥʩʢʠʡ ʫʚʘʣ, ʩʣʝʚʘ, 

ʜʦʣʠʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʤʧʣʝʢʩʦʤ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ ɺʘʭʦʚʩʢʦʛʦ ʇʦʣʝʩʴʷ. 

http://dx.doi.org/10.4172/2229-4473.1000101
http://dx.doi.org/10.4172/2229-4473.1000101
http://dx.doi.org/10.4172/2229-4473.1000101
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ʈʠʩ. 1. ʉʭʝʤʘ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ [3, c. 6]. 

 

 

 
ʈʠʩ. 2. ʉʪʘʮʠʦʥʘʨ çʋʩʪʴ-ʂʦʣʝʢʲʸʛʘʥʩʢʠʡè 

1 ï ʪʦʯʢʠ ʥʘʙʣʶʜʝʥʠʷ, 2 ï ʟʦʥʘ ʟʘʤʝʜʣʝʥʠʷ, 3 ï ʟʦʥʘ ʫʩʢʦʨʝʥʠʷ, 4 ï ʢʨʫʧʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ,  

5 ï ʨʝʢʠ ʠ ʨʫʯʴʠ, 6 ï ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ 
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ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʤʥʦʛʦʣʝʪʥʝʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʙʝʨʝʛʦʚʳʭ ʜʝʬʦʨʤʘʮʠʡ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʫʯʘʩʪʢʝ 

çʋʩʪʴ-ʂʦʣʝʢʲʸʛʘʥʩʢʠʡè ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʪʩʪʫʧʘʥʠʷ ʙʨʦʚʢʠ ʙʝʨʝʛʘ ʨʝʢʠ ɺʘʭ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʟʤʝʥʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ 2016 ʛʦʜʫ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʦʙʱʠʤ ʨʘʟʤʳʚʦʤ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝ-

ʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʩ 2004 ʧʦ 2016 ʛʛ. (ʪʘʙʣ. 1). 
ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʙʝʨʝʛʦʚʳʭ ʜʝʬʦʨʤʘʮʠʡ  

ʟʘ 2004ï2016 ʛʛ. ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʫʯʘʩʪʢʘ çʋʩʪïɹʂʦʣʝʢʲʸʛʘʥʩʢʠʡè 

ɻʦʜ I II  III  IV V VI  VII  VIII  IX X XI  XII  XIII  

2016 (ʤ/ʛʦʜ) 0 0,24 0 0 0 0 0 0 0 0 0 1,2 0 

2004ï2016 ʛʛ. (ʤ) 3,1 2,84 0,73 0,3 0,2 3,5 2,25 1,1 1,15 1,2 1,2 7,3 0,8 

 

ʉʪʘʮʠʦʥʘʨʥʳʡ ʫʯʘʩʪʦʢ ç180ï190 ʢʤè ʫʩʪʘʥʦʚʣʝʥ 2004 ʛʦʜʫ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʪʨʝʤʷ ʩʪʚʦʨʘʤʠ, ʧʝʨ-

ʚʳʡ ʠ ʚʪʦʨʦʡ ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʦʡʤʝ, ʪʨʝʪʠʡ ʢ ʧʝʨʚʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʝ (ʪʘʙʣ. 2). ʆʩʦʙʝʥʥʦʩʪʠ 

ʧʦʡʤʝʥʥʳʭ ʧʦʯʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʙʦʪʝ ɽ.ɸ.ʂʦʨʢʠʥʦʡ [8, ʩ. 30]. 
ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʙʝʨʝʛʦʚʳʭ ʜʝʬʦʨʤʘʮʠʡ  

ʟʘ 2004ï2016 ʛʛ. ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʥʘʙʣʶʜʘʪʝʣʴʥʦʛʦ ʧʦʩʪʘ ç180ï190 ʢʤè 

ɻʦʜ I II  III  

2016 (ʤ/ʛʦʜ) 2.23 0 0 

2004ï2016 ʛʛ. (ʤ) 11,53 2,4 1 

 

ʂʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ ç140ï155 ʢʤè ʫʩʪʘʥʦʚʣʝʥ ʚ 2004 ʛʦʜʫ ʠ ʧʨʠʚʣʝʢʘʝʪ ʩʚʦʝʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʠʟ-

ʣʫʯʠʥ. ɺʩʝ ʩʪʚʦʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶ ʧʦʡʤʝ (ʪʘʙʣ. 3). 
ʊʘʙʣʠʮʘ 3 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʙʝʨʝʛʦʚʳʭ ʜʝʬʦʨʤʘʮʠʡ  

ʟʘ 2004ï2016 ʛʛ. ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʫʯʘʩʪʢʘ ç140ï155 ʢʤè 

ɻʦʜ I II  III  IV V 

2016 (ʤ/ʛʦʜ) 0 0,14 0,57 1,25 0 

2004ï2016 ʛʛ. (ʤ) 2,2 1,94 13,27 6,65 3,24 

 

ʋʯʘʩʪʦʢ çʋʩʪʴ-ʉʦʨʦʤʠʥʩʢʠʡè ʟʘʣʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ ʠʟʣʫʯʠʥʳ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʝʤ ʨʘʟʚʠʪʠʠ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʟʘʚʝʨʰʘʶʱʝʡ ʩʪʘʜʠʠ ʤʝʘʥʜʨʠʨʦʚʘʥʠʷ. ʉʪʚʦʨʳ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʦʪʥʦʩʷʪʩʷ ʢ ʧʦʡʤʝ (ʪʘʙʣ. 4). 
ʊʘʙʣʠʮʘ 4 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʙʝʨʝʛʦʚʳʭ ʜʝʬʦʨʤʘʮʠʡ  

ʟʘ 2004ï2016 ʛʛ. ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʫʯʘʩʪʢʘ çʋʩʪʴʝ ʉʦʨʦʤʠʥʩʢʦʡè 

ɻʦʜ ɼʦʧ. ʧʝʨʝʜ ʨʫʯʴʝʤ I ɼʦʧ. II  III  IV 

2016 (ʤ/ʛʦʜ) 0 0,7 0,17 2,15 0,16 0 

2004ï2016 ʛʛ. (ʤ) 11,3 9,4 18,57 9,3 9,76 5,8 

 

ʅʘ ʢʣʶʯʝʚʦʤ ʫʯʘʩʪʢʝ çɹʦʣʴʰʝʪʘʨʭʦʚʩʢʠʡè ʚ 2004 ʛʦʜʫ ʟʘʣʦʞʝʥʦ ʯʝʪʳʨʝ ʩʪʚʦʨʘ, ʠʟ ʢʦʪʦʨʳʭ ʪʨʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʝʜʝʣʘʭ ʙʝʨʝʛʦʚʦʡ ʯʘʩʪʠ ʜʝʨʝʚʥʠ ɹʦʣʴʰʝʪʘʨʭʦʚʦ (ʪʘʙʣ. 5), ʘ ʯʝʪʚʝʨʪʳʡ ʚ ʨʘʡʦʥʝ 

ɻʨʠʰʢʠʥʦʡ ʧʨʦʪʦʢʠ (ʪʘʙʣ. 6). 
ʊʘʙʣʠʮʘ 5 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʙʝʨʝʛʦʚʳʭ ʜʝʬʦʨʤʘʮʠʡ ʟʘ 2004ï2014 ʛʛ. ʋʯʘʩʪʦʢ 6. çɹʦʣʴʰʝʪʘʨʭʦʚʩʢʠʡè 

ɻʦʜ I II  III  

2016 (ʤ/ʛʦʜ) ʋʢʨ. ʙʝʨʝʛ ʋʢʨ. ʙʝʨʝʛ ʋʢʨ. ʙʝʨʝʛ 

2004ï2014 ʛʛ. (ʤ) 0,1 1,6 3,6 

 

ʉ 2007 ʧʦ 2014 ʛʦʜʳ ʚ ʧʦʩʝʣʢʝ ɹʦʣʴʰʝʪʘʨʭʦʚʦ ʧʨʦʚʝʜʝʥʳ ʫʢʨʝʧʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʣʝʚʦʛʦ ʙʝʨʝʛʘ 

ʨʝʢʠ ɺʘʭ. 
ʊʘʙʣʠʮʘ 6 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʚ ʨʘʡʦʥʝ ɻʨʠʰʢʠʥʦʡ ʧʨʦʪʦʢʠ 

 ʆʪʩʪʫʧʘʥʠʝ ʙʨʦʚʢʠ ʣʝʚʦʛʦ ʙʝʨʝʛʘ (ʤ) ʆʪʩʪʫʧʘʥʠʝ ʙʨʦʚʢʠ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ (ʤ) 

2016 ʛʦʜ 4,8 2,24 

ʈʘʟʤʳʚ (ʤ) 56,4 17,74 

 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʯʪʦ ʟʘ 2016 ʛʦʜ ʵʨʦʟʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʯʘʩʪʢʘʭ ʧʨʦʷʚʠʣʘ ʩʝʙʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʪʘʮʠʦʥʘʨ çʋʩʪʴ-ʂʦʣʝʢʲʸʛʘʥʩʢʠʡè ï 

ʨʘʟʤʳʚ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʪʦʣʴʢʦ ʥʘ ʜʚʫʭ ʩʪʚʦʨʘʭ (II , XII) ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʩʨʝʜʥʝʤʫ ʟʥʘʯʝʥʠʶ ʜʣʷ ʵʪʦʛʦ 
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ʫʯʘʩʪʢʘ; ʩʪʘʮʠʦʥʘʨ ç180-190 ʢʤè ï ʨʘʟʤʳʚ ʪʦʣʴʢʦ ʥʘ I ʩʪʚʦʨʝ, ʢʘʢ ʠ ʧʦʩʣʝʜʥʠʝ 3 ʛʦʜʘ ʩʦʩʪʘʚʠʣ 2,23 ʤ 

ʚ 2016 ʛʦʜʫ, 2,72 ʤ ʚ 2015 ʛʦʜʫ, 4,28 ʤ ʚ 2014 ʛʦʜʫ; ʩʪʘʮʠʦʥʘʨ ç140ï155 ʢʤè ï ʥʝʙʦʣʴʰʦʡ ʨʘʟʤʳʚ ʥʘ II 

(0,14 ʤ/ʛʦʜ), III (0,57 ʤ/ʛʦʜ), IV (1,25 ʤ/ʛʦʜ) ʩʪʚʦʨʘʭ; ʩʪʘʮʠʦʥʘʨ çʋʩʪʴ-ʉʦʨʦʤʠʥʩʢʠʡè ï ʩʪʚʦʨʳ I 

(0,7 ʤ/ʛʦʜ), III (0,16 ʤ/ʛʦʜ), ɼʦʧ. (0,17 ʤ/ʛʦʜ) ʧʦʢʘʟʳʚʘʶʪ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʨʦʟʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʩʪʚʦʨ II (2,15 ʤ/ʛʦʜ) ʠʤʝʝʪ ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʤʳʚʘ ʚʳʰʝ; ʩʪʘʮʠʦʥʘʨ çɹʦʣʴʰʝʪʘʨʭʦʚʩʢʠʡè ï ʚ 2014 ʛʦʜʫ 

ʙʳʣʠ ʟʘʚʝʨʰʝʥʳ ʙʝʨʝʛʦʫʢʨʝʧʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ, ʩʪʚʦʨʳ I, II  ʠ III  ʥʝ ʨʘʟʤʳʚʘʝʪ, ʩʪʚʦʨ IV ʥʘ ɻʨʠʰʢʠʥʦʡ 

ʧʨʦʪʦʢʝ ʧʨʦʜʦʣʞʘʝʪ ʘʢʪʠʚʥʫʶ ʵʨʦʟʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʦʙʨʘʟʦʚʘʥ-

ʥʦʡ ʧʨʦʤʦʠʥʳ. ɿʘ ʧʝʨʠʦʜ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʤʦʠʥʳ ʚ ʚʦʜʳ ɺʘʭʘ ʧʦʩʪʫʧʠʣʦ 8897,3 ʤ
3
 ʛʨʫʥʪʘ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʰʝʥʠʶ ʧʨʠʢʣʘʜʥʦʡ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʚʳʷʚʣʝʥʠʝʤ 

ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʚ 

ʧʨʝʜʝʣʘʭ ʜʦʣʠʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ [3, c. 6]. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʚʳ-

ʨʘʙʦʪʢʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʧʨʦʝʢʪʘʭ ʨʘʟʤʝʱʝʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʚʦʜʦʦʭʨʘʥʥʦʡ 

ʟʦʥʝ ʨʝʢʠ ɺʘʭ ʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʝʛʣʘʤʝʥʪʘ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʝʯʥʳʭ ʜʦʣʠʥʘʭ. 
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ʉ.ɽ. ʂʦʨʢʠʥ 
ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʄ.ɸ. ʏʝʨʥʦʤʦʨʯʝʥʢʦ 
ʤʝʪʦʜʠʩʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʈɽʂʈɽɸʎʀʆʅʅʆ-ɻɽʆʄʆʈʌʆʃʆɻʀʏɽʉʂʀɽ ʀʉʉʃɽɼʆɺɸʅʀʗ ɺʆʉʊʆʏʅʆʁ 

ʏɸʉʊʀ ʉʈɽɼʅɽʆɹʉʂʆʁ ʅʀɿʄɽʅʅʆʉʊʀ 

ɸʥʥʦʪʘʮʠʷ. ʈʝʣʴʝʬ ʦʧʨʝʜʝʣʷʝʪ ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʩʧʝʮʠʘʣʠʟʘʮʠʶ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʷʚʣʷʝʪʩʷ 

ʛʣʘʚʥʳʤ ʧʨʠʨʦʜʥʳʤ ʦʙʲʝʢʪʦʤ, ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʦʩʥʦʚʘʥʘ ʩʘʤʘ ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ. ʋʩʣʦʚʠʷ ʨʝʢ-

ʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʝʣʴʝʬʘ. ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʧʨʠʨʦʜʥʳʭ ʛʝʦʩʠʩʪʝʤ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʣʠʷʶʪ ʥʘ ʭʘʨʘʢʪʝʨ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʢʘʢ 

ʨʝʣʴʝʬ ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʳʤ ʵʣʝʤʝʥʪʦʤ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɼʣʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʦʮʝʥʢʠ ʪʝʨʨʠʪʦʨʠʠ ʦʙʳʯʥʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʘʙʩʦʣʶʪʥʘʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʳʩʦʪʘ, ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʦʚ, ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ, 

ʨʘʟʥʦʦʙʨʘʟʠʝ, ʧʦʟʚʦʣʷʶʱʠʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʝʣʴʝʬ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʣʴʝʬ; ʨʝʢʨʝʘʮʠʦʥʥʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ; ʣʘʥʜʰʘʬʪʳ. 
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ʉʨʝʜʥʝʦʙʩʢʘʷ ʥʠʟʤʝʥʥʦʩʪʴ ʟʘʥʠʤʘʝʪ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʳ ʚ ʧʨʝʜʝ-

ʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ-ʖʛʨʳ, ʥʘ ʫʯʘʩʪʢʝ ʰʠʨʦʪʥʦʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ 

ʆʙʴ. ʈʝʣʴʝʬ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʣʦʩʢʦʨʘʚʥʠʥʥʳʡ ʩ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʚʳʩʦʪʘʤʠ ï 40ï80 ʤ, ʘ ʥʘ ʚʦ-

ʜʦʨʘʟʜʝʣʴʥʳʭ ʫʨʦʚʥʷʭ ʜʦ 100ï120 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. 

ɽʩʣʠ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʨʝʣʴʝʬ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʝʨʦʚʥʦʩʪʝʡ ʪʚʝʨʜʦʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʦ 

ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʦʧʠʩʘʥʠʷ ʬʦʨʤ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʝʜʫʱʠʤʠ ʩʪʘʥʦʚʷʪʩʷ ʤʝʪʦʜʳ ʤʦʨʬʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʜʦʧʦʣʥʷʶʪʩʷ ʤʝʪʦʜʘʤʠ ʤʦʨʬʦʤʝʪʨʠʠ. ɻʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʛʦ ʪʠ-

ʧʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʣʴʝʬʘ ʷʚʣʷʝʪʩʷ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʝʣʴʝʬʘ ʤʝʞʜʫ ʩʦʙʦʡ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʪʘʢʠʭ ʩʦʧʦʩʪʘʚʣʝʥʠʡ ʚʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʬʦʨʤ ʨʝʣʴʝʬʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʛʨʫʧʧʳ ʚ ʨʘʟʣʠʯ-

ʥʦʡ ʩʪʝʧʝʥʠ ʩʭʦʜʥʳʝ ʠ ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʝʨʦʚʥʦʩʪʷʤʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʆʙʳʯʥʦ ʠʭ 

ʨʘʟʣʠʯʘʶʪ ʧʦ ʨʘʟʤʝʨʘʤ, ʚʥʝʰʥʝʤʫ ʦʙʣʠʢʫ, ʨʘʩʧʦʣʦʞʝʥʠʶ ʥʘ ʩʬʝʨʝ ʠ ʧʦ ʚʟʘʠʤʥʦʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ [5, ʩ. 25]. ʉʪʨʫʢʪʫʨʘ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ: ʦʧʠʩʘʥʠʝ ʵʣʝʤʝʥʪʘ ʨʝʣʴʝʬʘ ʪʝʨʨʠʪʦʨʠʠ ï> ʦʧʠʩʘʥʠʝ 

ʛʨʫʧʧ ʠʣʠ ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ (ʩʨʘʚʥʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʩʪʨʫʢ-

ʪʫʨʥʦʤʫ ʧʦʜʦʙʠʶ ï> ʩʦʟʜʘʥʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʨʝʣʴʝʬʘ. 

ɺʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʶʪʩʷ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝ-

ʩʫʨʩʳ, ʧʦʜ ʢʦʪʦʨʳʤʠ ʧʦʥʠʤʘʶʪʩʷ ʵʣʝʤʝʥʪʳ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʳ, ʦʙʲʝʢʪʳ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ, ʦʙʣʘʜʘʶʱʠʝ ʫʥʠʢʘʣʴʥʦʩʪʴʶ, ʦʨʠʛʠʥʘʣʴʥʦʩʪʴʶ, ʵʩʪʝʪʠʯʝʩʢʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴʶ, ʮʝʣʝʙʥʦ-

ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʚʘʞʥʦʩʪʴʶ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠ 

ʬʦʨʤ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʘʥʷʪʠʡ, ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʪʠʧʘ ʨʝʢʨʝʘʮʠʦʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ʈʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʨʝʢʨʝʘʮʠʦʥ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʘʡʦʥʦʚ ʠ ʮʝʥʪʨʦʚ, ʥʘ ʠʭ ʩʧʝʮʠʘʣʠʟʘʮʠʶ ʠ ʵʢʦ-

ʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ [2, ʩ. 496]. 

ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʬʦʨʤʠʨʫʶʪ ʩʪʨʫʢʪʫʨʫ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʪʝʨʨʠʪʦʨʠʠ [3, ʩ. 102]. ɼʣʷ ʚʩʝʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʨʷʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʪʘʢʠʭ 

ʢʘʢ ʞʠʚʦʧʠʩʥʦʩʪʴ, ʨʘʟʥʦʦʙʨʘʟʠʝ, ʥʝʧʦʚʪʦʨʠʤʦʩʪʴ, ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ. ʈʝʣʴʝʬ ʦʧʨʝʜʝʣʷʝʪ 

ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʩʧʝʮʠʘʣʠʟʘʮʠʶ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ [4, ʩ. 73]. ʈʝʣʴʝʬ ʩʘʤ ʧʦ ʩʝʙʝ ʷʚʣʷʝʪʩʷ ʧʨʠʨʦʜʥʦʡ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴ-

ʥʦʩʪʴʶ, ʬʦʨʤʠʨʫʝʪ ʚʥʝʰʥʠʡ ʦʙʣʠʢ ʪʝʨʨʠʪʦʨʠʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʠ ʩʧʦʨ-

ʪʠʚʥʦʛʦ ʪʫʨʠʟʤʘ. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʉʨʝʜʥʝʦʙʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ï ʵʪʦ 

ʧʨʦʚʝʜʝʥʠʝ ʟʠʤʥʠʭ ʪʫʨʠʩʪʩʢʦ-ʥʘʫʯʥʳʭ ʵʢʩʧʝʜʠʮʠʡ. ʂʘʢ ʧʨʘʚʠʣʦ ʣʳʞʥʳʝ ʤʘʨʰʨʫʪʳ ï ʵʪʦ ʧʦʭʦʜʳ 

ʚʳʭʦʜʥʦʛʦ ʜʥʷ (ʇɺɼ), ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʛʫʣʢʫ ʠʣʠ ʵʢʩʢʫʨʩʠʶ, ʢ ʠʩʪʦʨʠʯʝʩʢʠʤ ʜʦʩʪʦʧʨʠ-

ʤʝʯʘʪʝʣʴʥʦʩʪʷʤ ʠ ʧʘʤʷʪʥʠʢʘʤ [1, ʩ. 35]. ʊʘʢʞʝ ʧʨʦʚʦʜʷʪʩʷ ʩʧʦʨʪʠʚʥʳʝ ʢʘʪʝʛʦʨʠʨʦʚʘʥʥʳʝ ʤʘʨʰʨʫʪʳ 

1 ʠ 2 ʢʘʪʝʛʦʨʠʠ ʩʣʦʞʥʦʩʪʠ. ʅʘʤʠ ʧʨʝʜʣʦʞʝʥʘ ʠ ʘʧʨʦʙʠʨʦʚʘʥʘ ʩʣʝʜʫʶʱʘʷ ʥʠʪʢʘ ʤʘʨʰʨʫʪʘ: 

ʛ.ʅʠʞʥʝʚʘʨʪʦʚʩʢ ï ʨʘʡʦʥ ʢʫʩʪʦʚʦʡ ʧʣʦʱʘʜʢʠ 407 ɽʨʤʘʢʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ï çɻʦʨʘ ʐʘʤʘʥʠʭʘè 

(ʧʨʘʚʳʡ ʙʝʨʝʛ ʨ.ʂʫʣʴʝʛʘʥ) ïʨ.ɽʨʤʘʢʦʚʩʢʠʡ ɪʛʘʥ ï ʧʨʘʚʳʡ ʙʝʨʝʛ ʨ. ɻʦʨʝʣʘʷ ï ʧ.ɿʘʡʮʝʚʘ ʈʝʯʢʘ ï 

ʩ.ɹʳʣʠʥʦ ï ʜ.ɺʘʤʧʫʛʦʣ ï ʫʯʝʙʥʦ-ʧʦʣʝʚʘʷ ʙʘʟʘ ʅɺɻʋ çʎʝʨʢʦʚʥʘʷ ʛʨʠʚʘè ʛ.ʅʠʞʥʝʚʘʨʪʦʚʩʢ ʩ ʦʙʱʝʡ 

ʧʨʦʪʷʞʥʦʩʪʴʶ 125 ʢʤ [6, ʩ. 47]. 

ɺʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʉʨʝʜʥʝʦʙʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ (ʣʝʚʦʙʝʨʝʞʴʝ ʨʝʢʠ ʆʙʴ ʚ ʜʦʣʠʥʘʭ ʨ. ɽʨʤʘʢʦʚʩʢʠʡ 

ɪʛʘʥ, ʨ. ʄʘʣʘʷ ʨʝʯʢʘ ʠ ʨ. ʂʫʣʴ-ɪʛʘʥ), ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʘʙʦʚʦʣʥʠʩʪʳʤ ʨʝʣʴʝʬʦʤ, ʧʨʝʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦ-

ʪʳ ï 40ï70 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ʅʘ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʤʥʦʛʦ ʦʟʝʨ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ. ʇʨʦ-

ʠʩʭʦʞʜʝʥʠʝ ʢʦʪʣʦʚʠʥ, ʚ ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʶʪʩʷ ʦʟʝʨʘ, ʩʚʷʟʘʥʦ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʮʠʢʣʘʤʠ.  

ʍʦʨʦʰʦ ʜʨʝʥʠʨʦʚʘʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʘʣʣʶʚʠʘʣʴʥʳʭ ʠ ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʳʭ ʩʫʛʣʠʥʠʩʪʳʭ ʠ 

ʧʝʩʯʘʥʳʭ ʨʘʚʥʠʥʘʭ ʟʘʥʷʪʳ ʩʨʝʜʥʝ-ʪʘʝʞʥʳʤʠ ʣʝʩʘʤʠ ʩ ʝʣʴʶ, ʧʠʭʪʦʡ, ʢʝʜʨʦʤ ʠ ʩʦʩʥʦʡ. ʇʣʦʩʢʠʝ ʠ ʧʦ-

ʣʦʛʦʚʦʣʥʠʩʪʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʠ ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʚʳʩʦʪʘʤʠ ʜʦ 70ï100 ʤ ʧʦʢʨʳʪʳ 

ʣʝʩʘʤʠ ʩʦʩʥʦʚʳʤʠ ʠ ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʤʠ, ʜʦʣʛʦʤʦʰʥʦ-ʩʬʘʛʥʦʚʳʤʠ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʳʤʠ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʙʦʣʦʪʘʤʠ, ʦʟʝʨʢʘʤʠ ʠ ʤʦʯʘʞʠʥʘʤʠ, ʩʦʩʥʦʚʦ-ʩʬʘʛʥʦʚʳʤʠ, ʘ ʪʘʢʞʝ ʩʦʩʥʦʚʳʤʠ ʠ ʢʝʜʨʦʚʳ-

ʤʠ ʥʘ ʛʨʷʜʘʭ.  

ɼʦʣʠʥʳ ʨʝʢ ʩʣʦʞʝʥʳ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʚ ʚʠʜʝ ʧʦʡʤʳ ʠ ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ. ʅʘ 

ʫʨʦʚʥʝ ʪʝʨʨʘʩ ʧʨʦʠʟʨʘʩʪʘʶʪ ʩʦʩʥʦʚʳʝ ʣʝʩʘ ʨʘʟʥʳʭ ʪʠʧʦʚ ï ʦʪ ʣʠʰʘʡʥʠʢʦʚʳʭ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-

ʟʝʣʝʥʦʤʦʰʥʳʭ ʜʦ ʩʬʘʛʥʦʚʳʭ. ɺ ʧʦʡʤʝ ʆʙʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʳʝ ʣʫʛʘ, ʠʚʥʷʢʠ, ʙʝ-

ʨʝʟʦʚʦ-ʦʩʠʥʦʚʳʝ ʨʘʟʥʦʪʨʘʚʥʳʝ ʣʝʩʘ.  

ɻʫʩʪʦʪʘ ʠ ʛʣʫʙʠʥʳ ʨʘʩʯʣʝʥʝʥʠʷ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʭʦʨʦʰʦ ʧʝʨʝʜʘʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʝʧʝʥʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ ʤʝʩʪʥʦʩʪʠ (ʪʘʙʣ. 1). 
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ʊʘʙʣʠʮʘ 1 

ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʦʣʠʥʳ ʨʝʢ 
ɸʙʩʦʣʶʪʥʘʷ ʚʳʩʦʪʘ 

ʨʝʣʴʝʬʘ, ʤ 
ʋʨʝʟ ʚʦʜʳ, ʤ 

ɺʝʨʪʠʢʘʣʴʥʘʷ ʨʘʩ-

ʯʣʝʥʝʥʥʦʩʪʴ, ʤ 

ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ 

ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ, ʢʤ 

ɽʨʤʘʢʦʚʩʢʠʡ ɪʛʘʥ 35-75 35 27 2,7 

ʄʘʣʘʷ ʨʝʯʢʘ 60-90 60 11 3 

ʂʫʣʴʸʛʘʥ 42-80 42 28 3,5 

 

ʇʨʝʦʙʣʘʜʘʝʪ ʚʦʣʥʠʩʪʳʡ ʨʝʣʴʝʬ, ʥʦ ʥʝʨʝʜʢʠ ʭʦʣʤʠʩʪʳʝ ʫʯʘʩʪʢʠ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʭʦʣʤʦʚ ʜʦ 25ï

30 ʤ. ɺʳʜʝʣʷʶʪʩʷ ʫʯʘʩʪʢʠ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʣʠʥʝʡʥʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʜʨʝʚʥʠʤʠ 

ʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʵʨʦʟʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʦʟʝʨʥʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ, ʧʨʠʫʨʦʯʝʥʥʦʛʦ ʢ ʟʘʙʦʣʦʯʝʥʥʳʤ 

ʨʘʡʦʥʘʤ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʟʝʨ, ʠ ʨʫʩʣʦʚʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ ʧʦʡʤ ʢʨʫʧʥʳʭ ʨʝʢ. ʊʝʨʨʠʪʦʨʠʷ ʨʘʟ-

ʚʠʪʠʷ ʵʨʦʟʠʦʥʥʦ ï ʙʘʣʦʯʥʳʭ ʠ ʦʚʨʘʞʥʦ ï ʙʘʣʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʧʦʥʠʞʝ-

ʥʠʷʤʠ ʨʝʣʴʝʬʘ ʩʦʩʪʘʚʣʷʝʪ 1,8ï5,0 ʢʤ. ʋʛʦʣ ʥʘʢʣʦʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ 0,5ï1,5Á. ʕʪʦ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪ-

ʥʳʝ ʧʦ ʫʩʣʦʚʠʷʤ ʜʨʝʥʠʨʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʨʝʜʝʣʘʭ 

ʧʨʦʡʜʝʥʥʦʛʦ ʤʘʨʰʨʫʪʘ.  

ʍʘʨʘʢʪʝʨ ʨʝʣʴʝʬʘ, ʘ ʠʤʝʥʥʦ ʩʪʝʧʝʥʴ ʝʛʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ, ʢʨʫ-

ʪʠʟʥʘ ʩʢʣʦʥʦʚ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʨʝʣʴʝʬʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʬʦʨʤʳ ʠ ʜʦʩʪʫʧʥʦʩʪʴ 

ʨʝʣʴʝʬʘ ʉʨʝʜʥʝʦʙʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʪʝʨʨʠ-

ʪʦʨʠʠ ʠ ʥʘ ʤʥʦʛʠʝ ʚʠʜʳ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʧʨʦʚʝʜʝʥʠʷ ʣʳʞʥʳʭ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʤʘʨʰʨʫʪʦʚ. 
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ʆ.ʀ. ʂʨʝʤʣʝʚ 
ʤʘʛʠʩʪʨʘʥʪ 

ɽ.ʅ. ʂʦʟʝʣʢʦʚʘ 
ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɺʃʀʗʅʀɽ ʃʆʂɸʃʔʅʓʍ ʅɽʌʊʗʅʓʍ ɿɸɻʈʗɿʅɽʅʀʁ ʇʆʏɺ  

ʅɸ ʈɽɿʋʃʔʊɸʊʓ ʇʈʀʈʆɼʆʆʍʈɸʅʅʆɻʆ ɿʆʅʀʈʆɺɸʅʀʗ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʪʢʨʳʪʳʝ ʜʘʥʥʳʝ ʨʝʝʩʪʨʦʚ ʇʨʠʨʦʜʥʘʜʟʦʨʘ ʍʄɸʆ-ʖʛʨʳ ʧʦ ʘʚʘ-

ʨʠʡʥʦʩʪʠ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʠ ʣʦʢʘʣʴʥʳʤ ʟʘʛʨʷʟʥʝʥʠʷʤ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʧʦʯʚ ʦʢʨʫʛʘ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʮʝʣʷʭ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʉʫʨʛʫʪʩʢʦʛʦ ʨʘʡʦʥʘ. ɼʣʷ ʟʦʥ ʧʨʝʜʣʦʞʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ 

ʠʤʝʶʱʠʤʩʷ ʚ ʨʝʝʩʪʨʝ ʧʦʢʘʟʘʪʝʣʷʤ ʫʨʦʚʥʝʡ ʟʘʛʨʷʟʥʝʥʠʷ. ʉʜʝʣʘʥʳ ʚʳʚʦʜʳ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʜʘʥʥʳʭ ʚ ʢʘʨʪʦʛʨʘ-

ʬʠʨʦʚʘʥʠʠ ʣʦʢʘʣʴʥʳʭ ʟʘʛʨʷʟʥʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠ ʟʦʥʠʨʦʚʘʥʠʠ ʪʝʨʨʠʪʦʨʠʠ. 



35 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ; ʉʫʨʛʫʪʩʢʠʡ ʨʘʡʦʥ; ʣʦʢʘʣʴʥʳʝ ʘʚʘʨʠʠ; ʥʝʬʪʝʧʨʦʜʫʢ-

ʪ ;r ʫʨʦʚʥʠ ʟʘʛʨʷʟʥʝʥʠʷ. 

 

ɺ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʤʫ ʟʦʥʠʨʦʚʘʥʠʶ ʪʝʨʨʠʪʦʨʠʠ ʉʫʨʛʫʪʩʢʦ-

ʛʦ ʨʘʡʦʥʘ [2], ʧʨʠ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʫʯʠʪʳʚʘʣʠʩʴ ʪʘʢʠʝ ʬʘʢʪʦʨʳ ʥʝ-

ʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʢʘʢ ʩʚʝʜʝʥʠʷ ʦ ʧʨʝʚʳʰʝʥʠʠ ʇɼʂ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ, ʥʘʣʠʯʠʝ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʜʨʫʛʠʭ 

ʢʨʫʧʥʳʭ ʦʙʲʝʢʪʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʘʥʥʳʝ ʠʟ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʝʝʩʪʨʘ ʧʦʣʠ-

ʛʦʥʦʚ ʨʘʟʤʝʱʝʥʠʷ ʦʪʭʦʜʦʚ. ʂʨʦʤʝ ʵʪʦʛʦ ʙʳʣʠ ʫʯʪʝʥʳ ʩʚʝʜʝʥʠʷ ʦʙ ʦʪʢʨʳʪʳʭ ʢʨʫʧʥʳʭ ʨʘʟʣʠʚʘʭ ʥʝʬʪʠ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʍʄɸʆ-ʖʛʨʳ. 

ʉʣʝʜʩʪʚʠʝʤ ʥʘʣʠʯʠʷ ʨʘʟʚʠʪʦʡ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ 

ʷʚʣʷʝʪʩʷ ʠ ʚʳʩʦʢʘʷ ʣʦʢʘʣʴʥʘʷ ʘʚʘʨʠʡʥʦʩʪʴ ʥʘ ʝʝ ʦʙʲʝʢʪʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ï ʥʝʬʪʝʧʨʦʚʦ-

ʜʘʭ, ʛʘʟʦʧʨʦʚʦʜʘʭ, ʠ ʚʦʜʦʚʦʜʘʭ (ʧʦʜʪʦʚʘʨʥʳʝ ʚʦʜʳ).  

ʇʦ ʩʚʝʜʝʥʠʷʤ ʇʨʠʨʦʜʥʘʜʟʦʨʘ ʖʛʨʳ ʟʘ 2016 ʛʦʜ ʧʨʦʠʟʦʰʣʦ 3634 ʠʥʮʠʜʝʥʪʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʚʘ-

ʨʠʷʤʠ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘʭ, ʠʟ ʥʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʫʨʛʫʪʩʢʦʛʦ ʨʘʡʦʥʘ ï 75 [5].  

ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʨʝʝʩʪʨʝ ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʴʶ, ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʧʦʜʪʦʚʘʨʥʳʤʠ ʚʦʜʘʤʠ ʪʝʨʨʠ-

ʪʦʨʠʡ ʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʍʄɸʆ-ʖʛʨʳ ʥʘ 01.01.2016 ʯʠʩʣʠʪʩʷ 19800 ʫʯʘʩʪʢʦʚ, ʠʟ ʥʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʉʫʨʛʫʪʩʢʦʛʦ ʨʘʡʦʥʘ ï 708 (ʦʙʱʘʷ ʧʣʦʱʘʜʴ 279 ɻʘ) [5].  

ɺʩʪʘʝʪ ʚʦʧʨʦʩ ʦ ʚʦʟʤʦʞʥʦʤ ʚʣʠʷʥʠʠ ʪʘʢʦʛʦ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʚʘʨʠʡ ʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʦʙʲ-

ʝʢʪʦʚ ʥʘ ʨʝʟʫʣʴʪʘʪ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʙʝʟ ʫʯʝʪʘ ʵʪʠʭ ʩʚʝʜʝʥʠʡ. ɺʪʦʨʦʝ, 

ʵʪʦ ʩʣʝʜʫʝʪ ʠʣʠ ʥʝʪ ʧʨʦʚʦʜʠʪʴ ʠʟʤʝʥʝʥʠʝ ʛʨʘʥʠʮ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʳʭ ʟʜʝʩʴ ʬʘʢʪʦʨʦʚ. ʅʝ ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʣʦʢʘʣʴʥʳʝ ʠʥʮʠʜʝʥʪʳ ʥʝ ʦʪʥʦʩʷʪʩʷ ʢ ʏʉ, ʠʤʝʶʪ 

ʤʘʣʫʶ ʧʣʦʱʘʜʴ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʨʝʜ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʦʥʠ ʚʩʝ ʞʝ ʥʘʥʦʩʷʪ. ʂʨʦʤʝ ʵʪʦʛʦ, ʥʝʦʙʭʦʜʠ-

ʤʦ ʨʝʰʠʪʴ, ʚ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʫʭʫʜʰʘʶʪ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʣʦʢʘʣʴʥʳʝ ʘʚʘʨʠʠ 

ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʠ ʚʣʠʷʶʪ ʣʠ ʦʥʠ ʥʘ ʨʝʟʫʣʴʪʘʪ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʚ ʤʘʩʰʪʘʙʝ ʘʜʤʠʥʠ-

ʩʪʨʘʪʠʚʥʦʛʦ ʨʘʡʦʥʘ. 

ʇʨʠʯʠʥʳ ʠ ʩʧʝʮʠʬʠʢʘ ʚʳʩʦʢʦʡ ʘʚʘʨʠʡʥʦʩʪʠ ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʈʦʩʩʠʠ ʷʚ-

ʣʷʶʪʩʷ ʪʝʤʦʡ ʦʪʜʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʵʢʩʧʝʨʪʥʳʭ ʚʳʚʦʜʦʚ, ʠ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʥʝ ʨʘʩʩʤʘʪʨʠ-

ʚʘʶʪʩʷ. 

ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʏʉ, ʢ ʣʦʢʘʣʴʥʳʤ ʦʪʥʝʩʝʥʳ ʘʚʘʨʠʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʪʝʨʨʠʪʦʨʠʷ, ʥʘ ʢʦʪʦʨʦʡ 

ʩʣʦʞʠʣʘʩʴ ʏʉ ʥʝ ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ. ɸ ʧʦ ʧʨʘʚʠʣʘʤ ʣʠʢʚʠʜʘʮʠʠ ʘʚʘʨʠʡ ʠ ʧʦ-

ʚʨʝʞʜʝʥʠʡ ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʥʝʬʪʝʧʨʦʚʦʜʘʭ ʄʠʥʵʥʝʨʛʦ ʈʦʩʩʠʠ 2001 ʛʦʜʘ ʈɼ 153-39.4-114-01, ʩʣʫ-

ʯʘʠ ʫʪʝʯʢʠ ʥʝʬʪʠ ʜʦ 10 ʤ
3
, ʙʝʟ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʞʘʨʘ, ʠ ʧʨʠ ʢʦʪʦʨʳʭ ʥʝ ʩʣʫʯʠʣʦʩʴ ʟʘʛʨʷʟʥʝʥʠʡ ʨʝʢ, ʚʦ-

ʜʦʝʤʦʚ ʠʣʠ ʚʦʜʦʪʦʢʦʚ, ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʢʘʢ ʠʥʮʠʜʝʥʪʳ, ʘ ʥʝ ʘʚʘʨʠʠ [4]. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚ ʦʪʢʨʳʪʦʤ ʨʝʝʩʪʨʝ ʘʚʘʨʠʡ ʟʘ 2016 ʛʦʜ ʧʦ 3077 ʘʚʘʨʠʷʤ ʦʪʩʫʪʩʪʚʫʶʪ ʜʘʥ-

ʥʳʝ ʦ ʤʘʩʩʝ ʟʘʛʨʷʟʥʷʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʚ ʤʦʤʝʥʪ ʠʥʮʠʜʝʥʪʘ (89%), ʘ ʪʘʢʞʝ ʦ ʧʣʦʱʘʜʠ ʟʘʛʨʷʟʥʝʥʥʦʛʦ 

ʫʯʘʩʪʢʘ, ʧʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʧʨʠʥʷʪʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʨʝʰʝʥʠʷ ʦ ʪʦʤ, ʢʘʢ ʫʯʠʪʳʚʘʪʴ ʵʪʠ ʦʙʲʝʢʪʳ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʚʝʣʠʯʠʥʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʊʝʤ ʙʦʣʝʝ ʯʪʦ ʚʩʝ ʩʣʫʯʘʠ ʘʚʘʨʠʡʥʦʩʪʠ ʚ 

ʨʝʝʩʪʨʝ ʠʤʝʶʪ ʢʘʪʝʛʦʨʠʶ ʣʦʢʘʣʴʥʳʭ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʝʚʦʟʤʦʞʥʦ ʥʝ ʫʯʠʪʳʚʘʪʴ ʩʫʤʤʘʨʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʵʢʦʣʦʛʠʠ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʍʄɸʆ-ʖʛʨʳ, ʧʦ ʜʘʥʥʳʤ ʨʝʝʩʪʨʘ ʥʘ 01.01.2016, 

ʩʦʩʪʘʚʠʣʘ 4404 ɻʘ, ʠʣʠ 44,04 ʢʤ
2
. 

ɼʘʞʝ ʥʝʙʦʣʴʰʠʝ ʟʘʛʨʷʟʥʝʥʠʷ, ʙʝʟ ʧʦʢʨʳʪʠʷ ʩʧʣʦʰʥʦʡ ʥʝʬʪʷʥʦʡ ʧʣʝʥʢʦʡ, ʧʨʠʚʦʜʷʪ ʢ ʟʘʤʝʜʣʝ-

ʥʠʶ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʨʘʟʚʠʚʘʝʪʩʷ ʬʠʪʦʪʦʢʩʠʯʥʘʷ ʤʠʢʨʦʬʣʦʨʘ, ʫʛʥʝʪʘʶʪʩʷ ʧʦʯʚʝʥʥʳʝ ʞʠ-

ʚʦʪʥʳʝ. ʅʝʬʪʝʧʨʦʜʫʢʪʳ ʚʳʤʳʚʘʶʪʩʷ ʜʦʞʜʷʤʠ ʠʣʠ ʪʘʷʱʠʤ ʩʥʝʛʦʤ ʠʟ ʧʦʯʚ ʚ ʧʦʜʟʝʤʥʳʝ ʠ ʧʦʚʝʨʭʥʦ-

ʩʪʥʳʝ ʚʦʜʳ. ʏʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʘʤʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ 

ʜʦʣʞʥʦ ʚʣʠʷʪʴ ʥʘ ʝʛʦ ʨʝʟʫʣʴʪʘʪʳ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʘʢ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ, ʪʘʢ ʠ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʚ ʨʘʟʤʝʨʥʦʩʪʠ ʦʜʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʨʘʡʦʥʘ ʠ ʢʨʫʧʥʝʝ, ʪʘʢʠʝ ʟʘʛʨʷʟʥʝʥʥʳʝ ʟʝʤʝʣʴ-

ʥʳʝ ʫʯʘʩʪʢʠ ʠʟ ʠʤʝʶʱʝʛʦʩʷ ʨʝʝʩʪʨʘ, ʘ ʪʘʢʞʝ ʤʝʩʪʘ ʣʦʢʘʣʴʥʳʭ ʘʚʘʨʠʡ (ʠʥʮʠʜʝʥʪʦʚ) ʥʘ ʪʨʫʙʦʧʨʦʚʦ-

ʜʘʭ, ʤʦʞʥʦ ʨʘʟʤʝʩʪʠʪʴ ʥʘ ʢʘʨʪʝ ʟʦʥʠʨʦʚʘʥʠʷ ʪʦʣʴʢʦ ʚ ʚʠʜʝ ʪʦʯʝʯʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʨʠ ʦʙʦʟʥʘʯʝʥʠʠ ʥʘ 

ʢʘʨʪʝ ʟʦʥʠʨʦʚʘʥʠʷ ʪʦʯʝʢ ʠʟʚʝʩʪʥʳʭ ʣʦʢʘʣʴʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʘʚʘʨʠʡ (ʥʘʥʝʩʝʥʦ 283 ʦʙʲʝʢʪʘ), ʤʦʞʥʦ 

ʫʚʠʜʝʪʴ, ʯʪʦ ʦʥʠ ʠʤʝʶʪ ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦʝ ʧʦʢʨʳʪʠʝ ʥʘ ʧʦʣʦʚʠʥʝ ʪʝʨʨʠʪʦʨʠʠ, ʟʘʥʷʪʦʡ ʥʝʬʪʝʛʘʟʦ-

ʜʦʙʳʚʘʶʱʠʤʠ ʣʠʮʝʥʟʠʦʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ (ʨʠʩ. 1). ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʯʘʩʪʴ ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʡ ʩʚʝʜʝʥʠʡ ʚ ʨʝʝʩʪʨʘʭ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʣʦʢʘʣʴʥʳʭ ʘʚʘʨʠʡ ʥʝ ʠʤʝʝʪʩʷ. 
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ʈʠʩ. 1. ʂʘʨʪʘ-ʩʭʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʦʯʝʢ ʣʦʢʘʣʴʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʉʫʨʛʫʪʩʢʦʛʦ ʨʘʡʦʥʘ 

 

ʉʚʝʜʝʥʠʷ ʠʟ ʨʝʝʩʪʨʦʚ ʦʙ ʫʨʦʚʥʝ ʟʘʛʨʷʟʥʝʥʠʷ ʟʝʤʝʣʴ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ (ʚ ʤʛ/ʢʛ) ʝʩʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʠʪʴ ʢʘʢ ʪʦʯʢʠ ʩ ʠʟʚʝʩʪʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦ ʥʘʨʫʰʝʥʥʦʩʪʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʦ ʢ ʫʞʝ ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʟʦʥʠʨʦʚʘʥʠʠ ʜʘʥʥʳʤ ʧʦ ʫʨʦʚʥʶ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʨʝʝʩʪʨʘ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʫʨʦʚʥʶ 

ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚ ʨʝʝʩʪʨʝ ʨʘʟʨʦʟʥʝʥʳ ʧʦ ʝʜʠʥʠʮʘʤ ʠʟʤʝʨʝʥʠʷ. ʊʘʢ, ʢʨʦʤʝ ʪʦʯʥʳʭ ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ ʧʦ 

ʥʝʢʦʪʦʨʳʤ ʫʯʘʩʪʢʘʤ, ʩ ʫʨʦʚʥʝʤ ʟʘʛʨʷʟʥʝʥʠʷ, ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʤ ʢʘʢ ʫʤʝʨʝʥʥʦʝ, ʩʨʝʜʥʝʝ ʠʣʠ ʩʠʣʴ-

ʥʦʝ. ʂʨʦʤʝ ʵʪʦʛʦ ʝʩʪʴ ʜʘʥʥʳʝ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʥʘ ʪʘʢʦʤ ʫʨʦʚʥʝ, ʢʘʢ ʥʘʧʨʠʤʝʨ <100000 ʤʛ/ʢʛ.  

ʇʦ ʠʤʝʶʱʝʤʫʩʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʥʦʨʤʠʨʦʚʘʪʴ ʇɼʂ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚʦʟʤʦʞʥʦ 

ʣʠʰʴ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ. ɼʣʷ ʧʦʯʚ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ʪʘʢʠʭ ʥʦʨʤʘʪʠʚʦʚ ʥʝʪ. ʀʤʝʶʪʩʷ ʨʘʟ-

ʣʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʥʦʨʤʠʨʦʚʘʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠʣʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʘʭ ʠ 

ʛʨʫʥʪʘʭ, ʚ ʢʦʪʦʨʳʭ ʥʠʞʥʠʡ (ʜʦʧʫʩʪʠʤʳʡ) ʫʨʦʚʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʘʨʴʠʨʫʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1000ï

2000 ʤʛ/ʢʛ. ʅʦ ʧʨʠ ʵʪʦʤ, ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ ʟʘʛʨʷʟʥʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ 

ʧʝʨʝʯʥʷ ʚʳʚʦʜʦʚ ʦ ʜʝʛʨʘʜʠʨʫʶʱʠʭ ʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʚʦʡʩʪʚʘʭ ʧʦʯʚ [4; 6].  
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ɺ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʤ ʟʦʥʠʨʦʚʘʥʠʠ ʟʘ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʯʚʘʭ 

ʧʨʠʤʝʤ ʥʘʠʙʦʣʝʝ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʠʟ ʪʘʙʣʠʮʳ 2 (ʧʦʯʚʳ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ) ʧʦʩʪʘ-

ʥʦʚʣʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʍʄɸʆ-ʖʛʨʳ ˉ 466-ʧ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʦʩʪʘʪʦʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦ-

ʜʫʢʪʦʚ ʚ ʧʦʯʚʝ ʧʦʩʣʝ ʨʝʢʫʣʴʪʠʚʘʮʠʠ [1]. ʇʦʩʣʝ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʇɼʂ ʥʝʬʪʝʧʨʦ-

ʜʫʢʪʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ, ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ, ʢ ʢʘʢʦʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʟʦʥʝ ʙʫʜʫʪ ʦʪʥʝʩʝʥʳ 

ʧʦʢʘʟʘʪʝʣʠ ʠʟ ʨʝʝʩʪʨʘ.  
ʊʘʙʣʠʮʘ 1 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʝʡ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ 

ɿʦʥʘ [2] 

ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʝ ʟʘ-

ʛʨʷʟʥʝʥʠʝ ʥ/ʧ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ 

ʋʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʦʯʚ (ʤʛ/ʢʛ) 

ʋʨʦʚʥʠ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʦʯʚ (ʧʦ ʤʝʪʦʜʠʢʘʤ) 

1.ɸ. ɿʦʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʩʦ-

ʭʨʘʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

< 0.05 ʤʛ/ʣ < 2000 
ʥʠʟʢʠʡ 

ʩʣʘʙʳʡ 

1.ɹ. ɿʦʥʘ ʨʘʟʚʠʪʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʠ 

ʧʣʘʥʠʨʫʝʤʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
0.1 ï 0.5 ʤʛ/ʣ 2000-10000 

ʫʤʝʨʝʥʥʳʡ 

ʩʨʝʜʥʠʡ 

2.ɸ. ɿʦʥʘ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ 

(ʫʣʫʯʰʝʥʠʷ) 
0.1 ï 0.5 ʤʛ/ʣ > 10000 ʩʠʣʴʥʳʡ 

2.ɺ. ɿʦʥʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʪʨʝʙʫʝʤʦʛʦ ʫʣʫʯʰʝʥʠʷ 
0.5 ï 1.0 ʤʛ/ʣ > 10000 ʩʠʣʴʥʳʡ 

 

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʨʝʝʩʪʨʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʫʨʦʚʝʥʴ 

ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʥʘ ʢʦʪʦʨʳʭ ʥʝ ʦʧʨʝʜʝʣʷʣʩʷ (ʥʝ ʫʯʠʪʳʚʘʣʩʷ) ʠ ʦʪʙʦʨ ʧʨʦʙ 

ʥʝ ʧʨʦʠʟʚʦʜʠʣʩʷ. ɺ ʯʘʩʪʥʦʩʪʠ ʟʘʛʨʷʟʥʝʥʥʳʝ ʫʯʘʩʪʢʠ, ʚʳʷʚʣʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʚʝʥʪʘʨʠʟʘʮʠʦʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. ʂʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ ʫʯʘʩʪʢʦʚ ʚ ʨʝʝʩʪʨʝ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʍʄɸʆ-ʖʛʨʳ ï 19226, ʪ.ʝ. ʧʦʜʘʚ-

ʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ. 

ʇʨʠʥʠʤʘʷ ʚ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʤ ʟʦʥʠʨʦʚʘʥʠʠ ʠ ʝʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʣʠʮʝʥʟʠʦʥʥʳʝ ʫʯʘʩʪʢʠ 

ʪʝʨʨʠʪʦʨʠʝʡ, ʙʝʟʫʩʣʦʚʥʦ ʦʢʘʟʳʚʘʶʱʝʡ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ ʩʨʝ-

ʜʫ, ʤʳ ʫʯʪʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚʣʠʷʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʝʣʢʠʭ (ʪʦʯʝʯʥʳʭ) ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʝʧʨʦ-

ʜʫʢʪʘʤʠ ʫʯʘʩʪʢʦʚ ʠ ʤʝʩʪ ʘʚʘʨʠʡ (ʠʥʮʠʜʝʥʪʦʚ) ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘʭ.  

ɺ ʢʘʯʝʩʪʚʝ ʚʳʚʦʜʘ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʤ ʟʦʥʠʨʦʚʘʥʠʠ, ʢʦʥʝʯʥʦ, ʥʝʦʙʭʦʜʠ-

ʤʦ ʫʯʠʪʳʚʘʪʴ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʚ ʥʘʣʠʯʠʠ ʠʟʚʝʩʪʥʳʝ ʜʘʥʥʳʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫ-

ʞʘʶʱʫʶ ʩʨʝʜʫ. ʂʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʝʣʢʠʭ ʦʙʲʝʢʪʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʧʦʜʦʙ-

ʥʦʤ ʨʝʝʩʪʨʝ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝʢʦʪʦʨʦʝ ʟʘʪʨʫʜʥʝʥʠʝ ʠʟ-ʟʘ ʦʙʲʝʤʘ ʨʘʙʦʪ, ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʧʦʯʪʠ-

ʪʝʣʴʥʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʨʫʛʠʭ ʜʘʥʥʳʭ ʧʦ ʟʘʛʨʷʟʥʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʨʠ ʵʪʦʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʦʙʲʝʢʪʦʚ ʟʘʛʨʷʟʥʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʚʦʧʨʦʩ ʨʘʟʤʝʨʥʦʩʪʠ (ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ) 

ʧʦʢʘʟʘʪʝʣʝʡ. ɼʦʧʫʩʪʠʤʦ ʙʫʜʝʪ ʧʨʠʥʷʪʴ ʠʭ ʧʨʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʟʦʥʳ ʠʣʠ ʩʧʣʦʰʥʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʫʨʦʚʥʝ. 

ɼʘʣʝʝ, ʠʟ ʨʝʝʩʪʨʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚʠʜʥʦ, ʯʪʦ ʥʘ 781 ʫʯʘʩʪʦʢ ʩʨʦʢʠ ʨʝʢʫʣʴʪʠ-

ʚʘʮʠʠ ʦʪʩʫʪʩʪʚʫʶʪ. ʅʘ 136 ʫʯʘʩʪʢʘʭ ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʦʩʨʦʯʝʥʳ. ʆʩʦʙʝʥʥʦ ʪʨʫʜʥʦ 

ʧʦʥʷʪʴ ʪʘʢʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʫʯʘʩʪʢʘʤ ʨʘʟʤʝʨʥʦʩʪʠ 0,01 ɻʘ ʠ ʠʤ ʧʦʜʦʙʥʳʤ, ʚʝʜʴ ʷʩʥʦ, ʯʪʦ ʨʝʢʫʣʴʪʠʚʘ-

ʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠ ʣʦʢʘʣʴʥʳʭ ʠʥʮʠʜʝʥʪʘʭ ʥʝ ʜʦʣʞʥʳ ʚʳʟʳ-

ʚʘʪʴ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʫʜʥʝʥʠʡ ʫ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ.  

ɺ ʚʳʚʦʜʘʭ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʧʦ ʠʪʦʛʘʤ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪ-

ʨʝʪʴ ʤʝʨʳ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʫʱʝʨʙʘ ʆʉ ʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʘʛʨʷʟʥʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʥʪʨʦʣʴ 

ʩʨʦʢʦʚ ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʦʚ ʧʦ ʨʝʢʫʣʴʪʠʚʘʮʠʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʟʦʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʩʦ-

ʭʨʘʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (1.ɸ).  
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ʕ.ɸ. ʂʫʟʥʝʮʦʚʘ 
ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɸ.ɸ. ɹʘʢʣʘʥʦʚ 
ʤʘʛʠʩʪʨʘʥʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʂɸʈʊʆɻʈɸʌʀʈʆɺɸʅʀɽ ʃʀʅɽʁʅʓʍ ʆɹʒɽʂʊʆɺ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʝʬʪʝ-

ʧʨʦʚʦʜʘ ʍʦʭʨʷʢʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʍʄɸʆ-ʖʛʨʳ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʵʪʘʧʳ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ʧʦʣʝʚʳʝ ʨʘʙʦʪʳ, ʧʦʣʝʚʦʝ ʪʨʘʩʩʠʨʦʚʘʥʠʝ, ʢʘʤʝʨʘʣʴʥʳʝ ʨʘʙʦʪʳ, ʮʠʬʨʦʚʘʥʠʝ, ʦʙʨʘʙʦʪʢʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʮʠʬ-

ʨʦʚʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ; ʤʝʩʪʦʨʦʞʜʝʥʠʝ; ʣʠʥʝʡʥʳʝ ʦʙʲʝʢʪʳ; ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʨʘ-

ʙʦʪʳ. 

 

ɿʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʥʠʭ ʣʠʥʝʡʥʳʝ ʦʙʲʝʢʪʳ (ʜʦʨʦʛʠ, ʃʕʇ, ʪʨʫʙʦʧʨʦʚʦʜʳ) 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʦʞʥʳʝ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ. ʇʦʩʣʝ ʚʦʟʚʝʜʝʥʠʷ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ 

ʥʘʨʫʰʘʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʝ ʧʨʠʨʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʝʤʝʣʴ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʦʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʚʣʠʷʝʪ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʦʵʪʦʤʫ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʪʘʢʠʭ ʧʨʠ-

ʨʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ, ʢʦʪʦʨʘʷ 

ʜʦʣʞʥʘ ʨʝʰʘʪʴʩʷ ʢʦʤʧʣʝʢʩʥʦ ʠ ʩʠʩʪʝʤʥʦ.  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʝʨʨʠʪʦʨʠʷ ʍʦʭʨʷʢʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɺ ʘʜʤʠʥʠʩʪʨʘ-

ʪʠʚʥʦʤ ʦʪʥʦʰʝʥʠʠ ʦʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʤ ʨʘʡʦʥʝ ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ï ʖʛʨr, ʚ 66 ʢʤ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ ʩ. ʆʭʪʝʫʨʴʝ (ʨʠʩ. 1). ʇʨʝʜʤʝʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ (ʥʝʬʪʝʛʘʟʦʩʙʦʨʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ). 

 
ʈʠʩ. 1. ʈʘʩʧʦʣʦʞʝʥʠʝ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ʕʪʘʧʳ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ (ʥʝʬʪʝʧʨʦʚʦʜʘ) ʚʢʣʶʯʘʶʪ ʩʣʝʜʫʶʱʠʡ ʢʦʤʧʣʝʢʩ 

ʨʘʙʦʪ: 

- ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ; 

- ʆʙʩʣʝʜʦʚʘʥʠʝ ʠʩʭʦʜʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ; 

- ʉʛʫʱʝʥʠʝ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ; 

- ʊʦʧʦʩʲʝʤʢʘ ʄ 1:500 ʩ ʩʝʯʝʥʠʝʤ ʨʝʣʴʝʬʘ 0,5 ʤ; 

- ʊʦʧʦʩʲʝʤʢʘ ʄ 1:2000 ʩ ʩʝʯʝʥʠʝʤ ʨʝʣʴʝʬʘ 1,0 ʤ; 
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- ʇʦʣʝʚʦʝ ʪʨʘʩʩʠʨʦʚʘʥʠʝ; 

- ʂʘʤʝʨʘʣʴʥʳʝ ʨʘʙʦʪʳ; 

- ʉʦʟʜʘʥʠʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʄ 1:500 ʩ ʩʝʯʝʥʠʝʤ ʨʝʣʴʝʬʘ 0,5 ʤ ʚ ʇʆ (CREDO_MIX, 

AutoCAD 2006, MAPINFO 7,0); 

- ʉʦʟʜʘʥʠʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʄ 1:2000 ʩ ʩʝʯʝʥʠʝʤ ʨʝʣʴʝʬʘ 1,0 ʤ ʚ ʇʆ (CREDO_MIX, 
AutoCAD 2006, MAPINFO 7,0); 

- ʂʘʤʝʨʘʣʴʥʦʝ ʪʨʘʩʩʠʨʦʚʘʥʠʝ; 

- ʇʦʩʪʨʦʝʥʠʝ ʧʨʦʜʦʣʴʥʦʛʦ ʧʨʦʬʠʣʷ; 

- ʉʦʩʪʘʚʣʝʥʠʝ ʦʪʯʝʪʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʚʢʣʶʯʘʶʪ ʨʝʢʦʛʥʦʩʮʠʨʦʚʢʫ ʨʘʡʦʥʘ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ. ɺ ʧʨʦʮʝʩʩʝ ʨʝ-

ʢʦʛʥʦʩʮʠʨʦʚʢʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʫʥʢʪʦʚ ʠʩʭʦʜʥʦʛʦ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ. ʅʘ 

ʠʩʩʣʝʜʫʝʤʫʶ ʪʝʨʨʠʪʦʨʠʶ ʠʤʝʶʪʩʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʄ 1:100 000, ʚʳʢʦʧʠʨʦʚʢʘ ʩ ʧʣʘʥʘ 

ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ ʄ 1:25 000, ʢʦʩʤʦʩʥʠʤʢʠ. ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʧʦʩʪʨʦʝʥʠʝ ʩʲʝʤʦʯʥʦʡ ʛʝʦ-

ʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ. ʂʦʦʨʜʠʥʘʪʳ ʠ ʦʪʤʝʪʢʠ ʪʦʯʝʢ ʩʲʝʤʦʯʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʘʧʧʘʨʘʪʫʨʳ GPS GLONASS, ʧʨʠʝʤʥʠʢʘ Javad Triumph 

ʩʪʘʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʠʟʤʝʨʝʥʠʡ. ɺʳʯʠʩʣʝʥʠʝ ʠ ʫʨʘʚʥʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʩʲʝʤʦʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ Topcon Tools ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʉʅʠʇ. ʅʘ 

ʦʙʲʝʢʪʝ ʫʩʪʘʥʦʚʣʝʥʳ 6 ʚʨʝʤʝʥʥʳʭ ʨʝʧʝʨʦʚ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʝʥʳ ʧʦʣʷʨʥʳʤ ʤʝʪʦʜʦʤ ʦʪ ʠʩʭʦʜʥʳʭ 

ʧʫʥʢʪʦʚ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʘʧʧʘʨʘʪʫʨʳ GʈS. 

ʅʘ ʤʝʩʪʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʨʝʧʠʪʴ ʪʦʯʢʠ ʩʲʝʤʦʯʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ, ʘ ʪʘʢ ʞʝ ʩʦʩʪʘʚʠʪʴ 

ʢʘʨʪʦʯʢʠ ʟʘʢʣʘʜʢʠ ʚʨʝʤʝʥʥʳʭ ʨʝʧʝʨʦʚ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʪʚʝʨʜʳʤ ʢʦʥʪʫʨʘʤ ʠ ʢ ʢʦʥʪʫʨʘʤ ʤʝʩʪʥʦʩʪʠ 

(ʨʠʩ. 2).  

 
çʆʙʫʩʪʨʦʡʩʪʚʦ ʍʦʭʨʷʢʦʚʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚè 

ʅʘʟʚʘʥʠʝ ʧʫʥʢʪʘ ˉ ɺʨ2 

ɻʦʨʦʜ (ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ) ʍʄɸʆ  

  

ɸʙʨʠʩ ʆʧʠʩʘʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠ ̫ʧʫʥʢʪʘ 

 

ʍʄɸʆ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʨʘʡʦʥ, 

ʍʦʭʨʷʢʦʚʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʧʝʨʝ-

ʢʨʝʩʪʦʢ ʥʘ ʂʫʩʪ 85, ʚ 32,53 ʤ ʥʘ ʶʛ 

ʦʪ ʮʝʥʪʨʘ ʦʧʦʨʳ ˉ1, ʚ 41,80 ʤ ʥʘ 

ʶʛʦ-ʚʦʩʪʦʢ ʦʪ ʦʧʦʨʳ ˉ12, ʚ 44,74 ʤ 

ʥʘ ʟʘʧʘʜ ʦʪ ʟʘʧʘʜʥʦʛʦ ʫʛʣʘ ʦʛʨʘʜʳ 

ʚʦʜʦʚʦʜʘ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʧʦʨʳ ɺʃ- 

35 ʂʚ. 

 

ʂʦʦʨʜʠʥʘʪʳ  ʍ=68ééé Y=45éé.. 

ʊʠʧ ʮʝʥʪʨʘ  

ɺʳʩʦʪʘ ʚʝʨʭʥʝʡ ʤʘʨʢʠ ʥʘʜ 

ʫʨʦʚʥʝʤ ʟʝʤʣʠ 

ʉʚʝʜʝʥʠʷ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʝʥʪʨʘ 

(ʥʝʥʫʞʥʦʝ ʟʘʯʝʨʢʥʫʪʴ) 

ʉʪʘʨʳʡ ʮʝʥʪʨ 

ʅʦʚʳʡ ʮʝʥʪʨ 

 

ɻʦʜ ʟʘʢʣʘʜʢʠ: 2015 

ʈʠʩ. 2. ʂʘʨʪʦʯʢʘ ʟʘʢʣʘʜʢʠ ʚʨʝʤʝʥʥʳʭ ʨʝʧʝʨʦʚ 

 

ʉʭʝʤʘ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 3. 
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ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

 ʇʫʥʢʪʳ ʧʣʘʥʦʚʦ ï ʚʳʩʦʪʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ  GPS ʣʠʥʠʠ 

ʈʠʩ. 3. ʉʭʝʤʘ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ 

 

ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʨʝʛʠʩʪʨʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʘʧ-

ʧʘʨʘʪʫʨʳ, ʚʳʯʠʩʣʝʥʠʝ ʠ ʫʨʘʚʥʠʚʘʥʠʝ ʙʘʟʦʚʳʭ ʣʠʥʠʡ ʠ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʩʲʝʤʦʯʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ 

ʩʝʪʠ ʚʳʧʦʣʥʝʥʳ ʧʦ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ çTopcon Tools v7.5è. ʋʨʘʚʥʠʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʩ ʪʦʯ-

ʥʦʩʪʴʶ: mxy=°0,003ʤ ʚ ʧʣʘʥʝ ʠ mh= ° 0,05ʤ ʧʦ ʚʳʩʦʪʝ. 

ʇʦʣʝʚʦʝ ʪʨʘʩʩʠʨʦʚʘʥʠʝ ʣʠʥʝʡʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʨʘʙʦʪ: 

- ʚʳʥʝʩʝʥʠʝ ʧʨʦʝʢʪʘ ʪʨʘʩʩʳ ʚ ʥʘʪʫʨʫ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʫʛʣʦʚ ʧʦʚʦʨʦʪʘ; 

- ʣʠʥʝʡʥʳʝ ʠʟʤʝʨʝʥʠʷ, ʨʘʟʙʠʚʢʘ ʧʠʢʝʪʘʞʘ; 

- ʥʠʚʝʣʠʨʦʚʘʥʠʝ ʪʨʘʩʩʳ; 

- ʟʘʢʨʝʧʣʝʥʠʝ ʪʨʘʩʩʳ; 

- ʧʨʠʚʷʟʢʘ ʪʨʘʩʩʳ ʢ ʧʫʥʢʪʘʤ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʦʩʥʦʚʳ; 

- ʦʙʨʘʙʦʪʢʘ ʧʦʣʝʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʦʩʪʘʚʣʝʥʠʝ ʧʣʘʥʘ ʪʨʘʩʩʳ. 

ʅʘ ʦʩʥʦʚʝ ʩʦʩʪʘʚʣʝʥʥʳʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʢʘʤʝʨʘʣʴʥʦʝ ʪʨʘʩʩʠʨʦʚʘʥʠʝ 

ʠʟʳʩʢʠʚʘʝʤʦʡ ʪʨʘʩʩʳ ʥʝʬʪʝʛʘʟʦʩʙʦʨʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʢʫʩʪ 85 ï ʪʦʯʢʘ ʚʨʝʟʢʠ ʢʫʩʪʘ 85.  

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʥʝʬʪʝʛʘʟʦʩʙʦʨʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩʦʩʪʘʚʠʣʘ 1461,01 ʤ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʳʩʢʘʥʠʡ, ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʧʨʦʜʦʣʴʥʳʝ ʧʨʦʬʠʣʠ ʚ ʤʘʩʰʪʘʙʘʭ: ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʳʡ 1:2000; ʚʝʨʪʠʢʘʣʴʥʳʡ 1:100, ʛʝʦʣʦʛʠʯʝʩʢʠʡ 1:100, ʢʘʨʪʦʯʢʠ ʟʘʢʣʘʜʢʠ ʚʨʝʤʝʥʥʳʭ ʨʝʧʝʨʦʚ, ʚʝʜʦ-

ʤʦʩʪʴ ʫʛʦʜʠʡ, ʚʝʜʦʤʦʩʪʴ ʢʦʦʨʜʠʥʘʪ ʠ ʚʳʩʦʪ ʪʦʯʝʢ ʟʘʢʨʝʧʣʝʥʥʳʭ ʟʥʘʢʘʤʠ, ʚʝʜʦʤʦʩʪʴ ʫʛʣʦʚ ʧʦʚʦʨʦʪʘ.  

ʇʨʠ ʦʢʦʥʯʘʪʝʣʴʥʦʤ ʧʦʣʝʚʦʤ ʪʨʘʩʩʠʨʦʚʘʥʠʠ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʨʘʙʦʪ: 

- ʚʳʥʝʩʝʥʠʝ ʧʨʦʝʢʪʘ ʪʨʘʩʩʳ ʥʘ ʤʝʩʪʥʦʩʪʴ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʫʛʣʦʚ ʧʦʚʦʨʦʪʘ; 

- ʥʠʚʝʣʠʨʦʚʘʥʠʝ ʪʨʘʩʩʳ; 

- ʟʘʢʨʝʧʣʝʥʠʝ ʪʨʘʩʩʳ; 

- ʧʨʠʚʷʟʢʘ ʪʨʘʩʩʳ ʢ ʧʫʥʢʪʘʤ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʦʩʥʦʚʳ. 

ʇʣʘʥʦʚʘʷ ʠ ʚʳʩʦʪʥʘʷ ʧʨʠʚʷʟʢʘ ʪʨʘʩʩʳ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʢʦʤʧʣʝʢʪʦʤ ʩʧʫʪʥʠʢʦʚʦʡ ʛʝʦʜʝʟʠʯʝ-

ʩʢʦʡ ʘʧʧʘʨʘʪʫʨʳ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʚʨʝʤʝʥʥʳʤ ʨʝʧʝʨʘʤ. 

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʣʝʚʳʭ ʠʟʳʩʢʘʥʠʡ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʩʲʝʤʢʘ. ʊʦʧʦʛʨʘʬʠʯʝ-

ʩʢʘʷ ʩʲʝʤʢʘ ʚ ʤʘʩʰʪʘʙʝ 1:2000 (ʩʝʯʝʥʠʝ ʨʝʣʴʝʬʘ 1,0 ʤ) ʚʳʧʦʣʥʝʥʘ ʚʜʦʣʴ ʥʝʬʪʝʛʘʟʦʩʙʦʨʥʦʛʦ ʪʨʫʙʦ-

ʧʨʦʚʦʜʘ. ʊʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʚ ʤʘʩʰʪʘʙʝ 1:500 (ʩʝʯʝʥʠʝ ʨʝʣʴʝʬʘ 0,5 ʤ) ʚʳʧʦʣʥʝʥʘ ʥʘ ʧʣʦʱʘʜʢʝ 

ʢʫʩʪʘ 85 (ʥ.ʪʨ.), ʥʘ ʧʣʦʱʘʜʢʝ ʪʦʯʢʠ ʚʨʝʟʢʠ ʢʫʩʪʘ 85 (ʢ.ʪʨ.) ʠ ʥʘ ʧʝʨʝʭʦʜʘʭ ʯʝʨʝʟ ʘʚʪʦʜʦʨʦʛʠ ʠ ʢʦʨʠʜʦ-

ʨʳ ʢʦʤʤʫʥʠʢʘʮʠʡ. ʊʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩʧʫʪʥʠʢʦʚʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʫʨʦʡ 
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ʢʠʥʝʤʘʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ (ʨʝʞʠʤ RTK). ʇʨʠ ʵʪʦʤ ʤʝʪʦʜʝ ʦʜʠʥ ʠʟ ʧʨʠʝʤʥʠʢʦʚ 

ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʧʫʥʢʪʝ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʡ ʩʲʝʤʦʯʥʦʡ ʩʝʪʠ. ɺʪʦʨʦʡ 

ʧʨʠʝʤʥʠʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʚʠʞʥʦʛʦ ʠ ʧʨʦʠʟʚʦʜʠʪ ʠʟʤʝʨʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʬʘʟʦʚʦʛʦ ʮʝʥʪʨʘ, 

ʨʘʟʤʝʱʝʥʥʦʛʦ ʥʘʜ ʦʧʨʝʜʝʣʷʝʤʳʤʠ ʧʫʥʢʪʘʤʠ. ɺ ʨʝʞʠʤʝ RTK ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ ʦʪ 

ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʠ ʧʦʜʚʠʞʥʦʛʦ ʧʨʠʝʤʥʠʢʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʤʝʩʪʥʦʩʪʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʯʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʚʦʜʠʤʳʭ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ. ʊʦʯʥʦʩʪʴ ʧʣʘʥʦʚʦʛʦ ʧʦ-

ʣʦʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʤʳʭ ʦʙʲʝʢʪʦʚ ʚ ʨʝʞʠʤʝ RTK ʩʦʩʪʘʚʣʷʝʪ 0,012 ʤ, ʚʳʩʦʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ 0,015 ʤ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʨʘʟʙʠʚʢʘ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʚʳʨʘʙʦʪʦʢ ʠ ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʧʨʠʚʷʟʢʘ ʙʳ-

ʣʘ ʚʳʧʦʣʥʝʥʘ ʢʦʤʧʣʝʢʪʦʤ ʩʧʫʪʥʠʢʦʚʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʩʦ ʩʨʝʜʥʝʡ ʧʦʛʨʝʰʥʦʩʪʴʶ ʥʝ ʙʦ-

ʣʝʝ 1ʤʤ ʚ ʤʘʩʰʪʘʙʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʣʘʥʘ. 

ʂʘʤʝʨʘʣʴʥʳʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʙʨʘʙʦʪʢʠ ʠʥʞʝ-

ʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ, ʮʠʬʨʦʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʝʩʪʥʦʩʪʠ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʛʝʥʧʣʘʥʦʚ ʠ ʘʚʪʦʤʦʙʠʣʴ-

ʥʳʭ ʜʦʨʦʛ ï çCREDOè. ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʩʲʝʤʢʠ ʩʦʟʜʘʥʘ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʤʝʩʪʥʦʩʪʠ (ʎʄʄ) ʚ ʧʨʦ-

ʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ çCREDOè ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ çʋʩʣʦʚʥʳʭ ʟʥʘʢʦʚ ʜʣʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ 

ʧʣʘʥʦʚ ʤʘʩʰʪʘʙʦʚ ʄ 1:5000-1:500è. ʊʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʧʣʘʥʳ ʩʦʩʪʘʚʣʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ CREDO ʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʦʨʘ AutoCAD. ʊʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʚʳʧʦʣ-

ʥʝʥʘ ʚ ʤʝʩʪʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʠ ʚ ɹʘʣʪʠʡʩʢʦʡ ʩʠʩʪʝʤʝ ʚʳʩʦʪ 1977ʛ. 

ɼʣʷ ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʣʝʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʮʝʥʟʠʦʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ: ʉɸʇʈ AutoCAD, Topcon Tools, ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ CREDO, ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ Mapinfo-Professional. 

ʉ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʧʦʣʥʦʪʳ ʜʘʥʥʳʭ, ʢʦʥʪʨʦʣʴ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʠ 

ʚʳʧʦʣʥʷʣʩʷ ʩʧʫʪʥʠʢʦʚʦʡ ʘʧʧʘʨʘʪʫʨʦʡ ʦʪ ʧʫʥʢʪʦʚ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʡ ʩʲʝʤʦʯʥʦʡ ʩʝʪʠ. ʂʦʥʪʨʦʣʴ ʪʦʧʦ-

ʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʧʠʢʝʪʦʚ ʪʚʝʨʜʳʭ ʢʦʥʪʫʨʦʚ, ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʚʳʨʘʙʦʪʦʢ, 

ʧʫʥʢʪʦʚ ʇɺʉʉ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʥʘʥʝʩʝʥʠʝʤ ʠʭ ʚ ʎʄʄ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ 

ʩʨʘʚʥʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʧʠʢʝʪʦʚ.  

ʕʪʘʧʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: 

- ʈʝʜʘʢʮʠʦʥʥʦ-ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʧʨʠ ʩʦʟʜʘʥʠʠ, ʢʘʨʪ ʠ ʧʣʘʥʦʚ ʣʠʥʝʡʥʳʭ ʩʦʦʨʫʞʝʥʠʡ; 

- ʌʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩʪʨʦʚʦ-ʚʝʢʪʦʨʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʣʠʥʝʡʥʳʭ ʩʦʦʨʫʞʝʥʠʡ; 

- ʉʦʩʪʘʚʣʝʥʠʝ ʮʠʬʨʦʚʳʭ ʢʘʨʪ ʠ ʧʣʘʥʦʚ; 

- ʇʦʜʛʦʪʦʚʢʘ ʢ ʠʟʜʘʥʠʶ ʢʘʨʪ ʠ ʧʣʘʥʦʚ;  

- ʂʦʥʪʨʦʣʴ ʠ ʢʦʨʨʝʢʪʫʨʘ; 

- ʀʟʜʘʥʠʝ ʢʘʨʪ ʠ ʧʣʘʥʦʚ;  

- ʇʝʨʝʜʘʯʘ ʢʦʥʝʯʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶ-

ʱʠʝ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʨʘʙʦʪ: ʧʦʣʝʚʳʝ ʨʘʙʦʪʳ, ʧʦʣʝʚʦʝ ʪʨʘʩʩʠʨʦʚʘʥʠʝ, ʢʘʤʝʨʘʣʴʥʳʝ ʨʘʙʦʪʳ, ʮʠʬʨʦʚʘ-

ʥʠʝ, ʦʙʨʘʙʦʪʢʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʮʠʬʨʦʚʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʨʪʦʛʨʘ-

ʬʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ. ɺʳʧʦʣʥʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʪ ʦʙʣʝʛʯʠʪʴ ʨʘʙʦʪʫ ʧʦ ʧʨʠʥʷʪʠʶ ʫʧʨʘʚ-

ʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. 
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ɸ.ʄ. ʃʦʱʠʥʠʥʘ 
ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɼ.ʇ. ɿʘʨʘʥ 
ʩʪʫʜʝʥʪ 

ɼ.ɸ. ʐʘʤʨʘʡ 
ʩʪʫʜʝʥʪ 

ʛ. ʆʤʩʢ, ʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʇ.ɸ. ʉʪʦʣʳʧʠʥʘ 

ʆɹʒɽʂʊʀɺʅʓɽ ʉʇʆʉʆɹʓ ʋʊʀʃʀɿɸʎʀʀ ʆʊʍʆɼʆɺ ɺ ʉʆɺʈɽʄɽʅʅʆʄ ʄʀʈɽ 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʝ ʙʦʨʴʙʳ ʩ ʦʪʭʦʜʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ. 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʜʠʥ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʙʦʨʴʙʳ ʩ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʦʡ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʚʠʜʳ ʩʪʨʦʠ-

ʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʟ çʤʫʩʦʨʘè ʧʦʩʣʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ. ʈʘʙʦʪʘ ʩ ʦʪʭʦʜʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʚʠʜ ʙʠʟʥʝʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʪʭʦʜ; ʤʘʪʝʨʠʘʣ; ʩʪʨʦʠʪʝʣʴʩʪʚʦ; ʜʝʰʝʚʳʡ. 
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ʉʦʚʨʝʤʝʥʥʳʝ ʣʶʜʠ ʧʦʪʨʝʙʣʷʶʪ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʝʜʳʜʫʱʠʝ ʧʦʢʦʣʝʥʠʷ. ʀ ʩʚʷʟʘʥʦ ʵʪʦ ʥʝ 

ʪʦʣʴʢʦ ʩ ʨʘʩʪʫʱʠʤ ʥʘʩʝʣʝʥʠʝʤ ɿʝʤʣʠ, ʥʦ ʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ ʧʨʠʚʳʯʝʢ. ʆʙʲʝʤʳ ʧʦʪʨʝʙ-

ʣʝʥʠʷ ʝʞʝʛʦʜʥʦ ʩʪʨʝʤʷʪʩʷ ʚʚʝʨʭ, ʘ ʩ ʥʠʤʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʠ ʦʙʲʝʤʳ ʦʪʭʦʜʦʚ. ʇʨʦʙʣʝʤʘ ʦʪʭʦʜʦʚ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʞʝ ʥʝ ʧʨʦʩʪʦ ʪʨʫʜʥʦʩʪʴ, ʘ ʛʣʦʙʘʣʴʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʟʘʜʘʯʘ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʥʝʤʝʜʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ. 

ʇʦ ʦʮʝʥʢʘʤ ʆʨʛʘʥʠʟʘʮʠʠ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ, ʜʦ 2025 ʛʦʜʘ ʥʘʩʝʣʝʥʠʝ ɿʝʤʣʠ ʫʚʝʣʠʯʠʪʩʷ ʥʘ 

20 ʧʨʦʮʝʥʪʦʚ ʠ ʜʦʩʪʠʛʥʝʪ 8 ʤʠʣʣʠʘʨʜʦʚ ʞʠʪʝʣʝʡ, ʘ ʚ 2050 ʛʦʜʫ ʥʘʩʝʣʝʥʠʝ ʜʦʩʪʠʛʥʝʪ 9,5 ʤʠʣʣʠʘʨʜʦʚ. 

ʇʨʘʚʠʣʴʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʦʷʚʠʪʩʷ ʥʦʚʘʷ ʚʦʣʥʘ ʦʪʭʦʜʦʚ.  

ʆʪʭʦʜʳ, ʙʫʜʴ ʵʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʣʠ ʧʨʦʩʪʦ ʙʳʪʦʚʦʡ ʤʫʩʦʨ, ʟʘʥʠʤʘʶʪ ʤʥʦʛʦ ʤʝʩʪʘ ʠ ʧʦʢʘ ʦʥʠ 

ʣʝʞʘʪ ʥʘ ʧʦʣʠʛʦʥʘʭ ʠ ʩʚʘʣʢʘʭ (ʘ ʵʪʦ ʦʩʥʦʚʥʦʡ ʤʝʪʦʜ ʫʩʪʨʘʥʝʥʠʷ ʦʪʭʦʜʦʚ), ʦʥʠ ʚʳʜʝʣʷʶʪ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ.  

ʇʣʘʩʪʠʢʦʚʘʷ ʙʫʪʳʣʢʘ ʨʘʟʣʘʛʘʝʪʩʷ ʧʨʠʤʝʨʥʦ 200 ʣʝʪ, ʦʙʳʯʥʘʷ ʙʫʤʘʛʘ ʜʣʷ ʦʬʠʩʘ çʠʩʯʝʟʥʝʪè ʯʝ-

ʨʝʟ 2 ʛʦʜʘ, ʘʣʶʤʠʥʠʝʚʘʷ ʙʘʥʢʘ ʙʫʜʝʪ ʨʘʟʣʘʛʘʪʴʩʷ 500 ʣʝʪ ʠ ʵʪʦ ʩ ʫʯʝʪʦʤ ʘʛʨʝʩʩʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ɺʳʙʨʦʰʝʥʥʘʷ ʩʪʝʢʣʷʥʥʘʷ ʙʫʪʳʣʢʘ ʙʫʜʝʪ ʨʘʟʣʘʛʘʪʴʩʷ 1 ʠʣʠ 2 ʤʠʣʣʠʦʥʘ ʣʝʪ, ʭʦʪʷ ʪʦʚʘʨʳ, ʩʜʝ-

ʣʘʥʥʳʝ ʠʟ ʩʪʝʢʣʘ, ʤʦʛʫʪ ʠ ʚʦʚʩʝ ʭʨʘʥʠʪʴʩʷ ʚʝʯʥʦ, ʚʝʜʴ ʩʪʝʢʣʦ, ʩʦʟʜʘʥʥʦʝ ʚ ʧʦʪʦʢʘʭ ʣʘʚʳ ʤʠʣʣʠʦʥʳ 

ʣʝʪ ʥʘʟʘʜ, ʜʦ ʩʠʭ ʧʦʨ ʪʘʤ ʥʘʭʦʜʠʪʩʷ. 

ɽʩʪʴ ʣʠ ʩʧʦʩʦʙ ʦʙʝʟʦʧʘʩʠʪʴ ʯʝʣʦʚʝʯʝʩʪʚʦ ʦʪ ʩʘʤʠʭ ʩʝʙʷ, ʘ ʠʤʝʥʥʦ ʦʪ ʛʦʨ ʦʪʭʦʜʦʚ. ɼʘ, ʝʩʪʴ, ʠ 

ʵʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ʆʙʳʯʥʘʷ ʩʪʨʦʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʢʘ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ. ʂʫʩʦʯʢʠ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʦʛʦ ʜʝʨʝʚʘ, ʦʙʣʦʤʢʠ ʢʠʨʧʠʯʝʡ, ʙʝʪʦʥ ʠ ʚʦʜʘ ʧʦʩʣʝ ʧʨʦʤʳʚʢʠ ʦʙʦ-

ʨʫʜʦʚʘʥʠʷ ʦʪ ʙʝʪʦʥʦʤʝʰʘʣʦʢ, ʠ ʧʨʦʜʦʣʞʘʪʴ ʵʪʦʪ ʩʧʠʩʦʢ ʤʦʞʥʦ ʝʱʝ ʜʦʣʛʦ.  

ʕʪʠ ʦʪʭʦʜʳ ʤʦʞʥʦ ʧʫʩʪʠʪʴ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʦʛʦ ʞʠʣʴʷ, ʦʩʦʙʝʥʥʦ ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʫʪʠʣʠʟʘ-

ʮʠʠ ʦʪʭʦʜʦʚ ʧʦʜʦʡʜʝʪ ʜʣʷ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʙʝʜʥʳʭ ʩʪʨʘʥ, ʙʳʩʪʨʦ ʥʘʙʠʨʘʶʱʠʭ ʦʙʦʨʦʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ 

(ʢʘʢ ʜʝʰʝʚʳʡ ʩʧʦʩʦʙ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʤʦʚ), ʛʜʝ ʧʨʝʦʙʣʘʜʘʝʪ çʛʨʷʟʥʦʝè ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʦʪʩʫʪʩʪʚʫʝʪ 

ʤʘʩʩʦʚʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʤʫʩʦʨʘ.  

ʀʟ çʤʫʩʦʨʘè ʤʦʞʥʦ ʠ ʥʫʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʡ ʙʠʟʥʝʩ. ʇʦʯʝʤʫ ʫ ʧʦʜʦʙʥʦʛʦ ʙʠʟʥʝʩʘ 

ʝʩʪʴ ʙʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ:  

¶ ɼʝʰʝʚʦʝ ʩʳʨʴʝ. ʊʦ, ʯʪʦ ʩʪʘʥʝʪ ʩʳʨʴʝʤ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʜʨʫʛʠʤʠ 
ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʪʭʦʜʳ, ʦʪ ʢʦʪʦʨʳʭ ʥʫʞʥʦ ʠʟʙʘʚʣʷʪʴʩʷ, ʟʘʪʨʘʯʠʚʘʷ ʥʘ ʵʪʦ ʨʝ-

ʩʫʨʩʳ. ʇʨʝʜʣʦʞʝʥʠʝ ʧʦʜʦʙʥʳʤ ʙʠʟʥʝʩʤʝʥʘʤ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʫʩʣʫʛ ʧʦ ʚʳʚʦʟʫ ʦʪ-

ʭʦʜʦʚ, ʤʦʞʝʪʝ ʦʙʝʩʧʝʯʠʪʴ ʩʝʙʷ ʜʝʰʝʚʳʤ ʩʳʨʴʸʤ. 

¶ ɹʦʣʴʰʝ ʰʘʥʩʦʚ ʚʳʠʛʨʳʚʘʪʴ ʪʝʥʜʝʨʳ. ʊʘʢ ʢʘʢ ʚʩʷ ʧʨʦʜʫʢʮʠʷ ʠʟ ʚʪʦʨʠʯʥʦ ʧʝʨʝʨʘʙʦʪʘʥʥʦʛʦ 

ʩʳʨʴʷ ï ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʘ, ʠ ʵʪʦ ʜʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʢʦʥʢʫʨʝʥʪʘʤʠ.  

¶ ʐʠʨʦʢʘʷ ʮʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ. ʇʨʦʠʟʚʦʜʠʤʳʝ ʚʘʤʠ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʙʫʜʫʪ ʠʥʪʝʨʝʩʥʳ 
ʜʣʷ ʤʘʣʦʵʪʘʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʩʦʟʜʘʥʠʷ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʚʦʟʚʝʜʝʥʠʷ ʮʝʭʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪ-

ʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʠ ʪ.ʜ. ʉʧʨʦʩ ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥ ʜʦʩʪʫʧʥʦʡ ʮʝʥʦʡ, ʢʦʪʦʨʘʷ ʥʠʞʝ ʥʘ 10ï15% ʚ ʩʨʘʚ-

ʥʝʥʠʠ ʩ ʧʨʠʚʳʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. 

ʂʠʨʧʠʯ ʠʟ ʢʦʪʝʣʴʥʦʡ ʟʦʣʳ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʄʘʩʩʘʯʫʩʝʪʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝ-

ʪʝ, ʧʦʢʘʟʘʣʘ ʩʝʙʷ ʫʩʧʝʰʥʦʡ, ʠ ʪʝʧʝʨʴ ʚʥʝʜʨʷʝʪʩʷ ʥʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪʘʭ ʚ ʠʥʜʠʡʩʢʦʤ ʛʦʨʦʜʝ ʄʫ-

ʟʘʬʬʘʨʥʘʛʘʨ. ɺ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʦʣʘ ʠʟ ʢʦʪʝʣʴʥʦʡ (70%), ʢ ʢʦʪʦʨʦʡ ʜʦʙʘʚʣʷʝʪʩʷ ʛʣʠʥʘ ʠ 

ʠʟʚʝʩʪʴ. ɼʦ ʵʪʦʛʦ ʢʦʪʝʣʴʥʫʶ ʟʦʣʫ ʧʦʧʨʦʩʪʫ ʟʘʢʘʧʳʚʘʣʠ ʚ ʟʝʤʣʶ. ɸ ʪʝʧʝʨʴ ʠʟ ʥʝʝ ʤʦʞʥʦ ʩʪʦʠʪʴ ʢʦʤ-

ʬʦʨʪʥʦʝ ʞʠʣʴʝ [1]. 

ɹʣʦʢʠ ʠʟ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʪʭʦʜʦʚ.  

ʇʨʦʠʟʚʦʜʩʪʚʦ ʙʳʣʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦ ʚʦ ɺʣʘʜʠʚʦʩʪʦʢʝ, ʪʘʤ ʙʳʣ ʩʦʟʜʘʥ ʟʘʚʦʜ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʩʪʨʦʡʤʘʪʝʨʠʘʣʦʚ ʠʟ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʭʦʜʦʚ. ɺʩʝ ʵʪʠ ʦʪʭʦʜʳ ʧʦʜʘʶʪʩʷ ʚ ʰʨʝʜʝʨ, 

ʠʟʤʝʣʴʯʘʶʪʩʷ, ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʦʜʥʦʨʦʜʥʫʶ ʤʘʩʩʫ, ʧʦʩʣʝ ʯʝʛʦ ʠʟ ʥʠʭ ʬʦʨʤʠʨʫʶʪʩʷ ʙʣʦʢʠ ʜʣʷ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ ʟʜʘʥʠʡ.  

ʂʠʨʧʠʯʠ ʠʟ ʙʫʤʘʛʠ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʥʘʭʦʜʠʪʩʷ ʝʱʝ ʥʘ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ. ʀʟ ʦʪʭʦʜʦʚ ʙʫʤʘʞ-

ʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʛʣʠʥʳ ʩʦʟʜʘʝʪʩʷ ʤʘʩʩʘ, ʠʟ ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʶʪ ʢʠʨʧʠʯʠ, ʜʘʣʝʝ ʦʙʞʠʛʘʝʤʳʝ ʚ 

ʧʝʯʠ. ʊʝʭʥʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʍʘʵʥʘ, ʠ ʩʦʛʣʘʩʥʦ ʦʪʯʝʪʘʤ ʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʟ ʜʘʥʥʦ-

ʛʦ ʤʘʪʝʨʠʘʣʘ, ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʥʘʜʝʞʥʳʝ ʤʘʣʦʵʪʘʞʥʳʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʜʦʤʘ. ʅʦ ʝʩʪʴ ʦʜʠʥ ʠʟʲʷʥ 

ʫ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ: ʵʪʠ ʢʠʨʧʠʯʠ ʠʤʝʶʪ ʥʠʟʢʫʶ ʧʨʦʯʥʦʩʪʴ, ʵʪʦ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʘʨʤʠʨʦʚʘ-

ʥʠʷ ʠ ʟʘʱʠʪʳ ʠʭ ʦʪ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ.  

ʇʘʥʝʣʠ ʠʟ ʚʠʥʥʳʭ ʧʨʦʙʦʢ. ʕʪʠ ʧʘʥʝʣʠ ʜʣʷ ʩʪʝʥ ʠʣʠ ʧʦʣʘ ʩʜʝʣʘʥʳ ʙʣʘʛʦʜʘʨʷ ʢʦʤʙʠʥʘʮʠʠ ʧʝ-

ʨʝʨʘʙʦʪʘʥʥʳʭ ʠ ʮʝʣʳʭ ʚʠʥʥʳʭ ʧʨʦʙʦʢ, ʘ ʪʘʢ ʞʝ ʢʨʦʰʢʠ ʧʦʩʣʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʤʠʭ ʞʝ ʧʨʦʙʦʢ. ʕʪʦ 

ʜʦʚʦʣʴʥʦ ʭʦʨʦʰʘʷ ʠʜʝʷ, ʪʘʢ ʢʘʢ ʝʞʝʛʦʜʥʦ ʧʦʪʨʝʙʣʷʝʪʩʷ ʙʦʣʝʝ ʯʝʤ 31,7 ʤʠʣʣʠʘʨʜʘ ʙʫʪʳʣʦʢ ʚʠʥʘ. 
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ʉʪʝʥʳ ʠʟ ʛʨʠʙʦʚ. ʂʦʥʩʪʨʫʢʪʦʨʳ ʥʘʰʣʠ ʩʧʦʩʦʙ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʚʳʨʘʱʠʚʘʪʴ ʠʟʦ-

ʣʷʮʠʶ ʠ ʫʧʘʢʦʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠʟ ʤʠʮʝʣʠʷ. ʕʪʦ ʪʘʢʠʝ ʙʘʢʪʝʨʠʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʛʥʠʶʱʠʭ 

ʦʨʛʘʥʠʟʤʘʭ, ʪʘʢʠʭ ʢʘʢ ʩʪʚʦʣʳ ʜʝʨʝʚʴʝʚ ʠ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʘʭ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɽʩʣʠ ʠʭ ʧʦʤʝʩ-

ʪʠʪʴ ʚ ʩʧʝʮʠʘʣʴʥʫʶ ʬʦʨʤʫ, ʵʪʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʚʳʨʘʩʪʘʶʪ ʟʘʜʘʥʥʦʡ ʬʦʨʤʦʡ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ, ʘ ʟʘʪʝʤ ʨʦʩʪ ʤʦʞʝʪ ʙʳʪʴ ʦʩʪʘʥʦʚʣʝʥ ʩ ʧʦʤʦʱʴʶ ʛʦʨʷʯʝʡ ʧʝʯʠ [2]. 

ɹʣʦʢʠ ʠʟ ʢʨʦʚʠ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʵʪʦʡ ʠʜʝʠ ʩʪʘʣʦ ʨʝʟʫʣʴʪʘʪʦʤ ʪʦʛʦ, ʯʪʦ ʢʨʦʚʴ ʞʠʚʦʪʥʳʭ ʩʯʠʪʘ-

ʝʪʩʷ ʙʝʩʧʦʣʝʟʥʦʡ ʠ ʦʙʳʯʥʦ ʫʪʠʣʠʟʠʨʫʝʪʩʷ. ʆʜʥʘʢʦ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʦʥʘ ʷʚʣʷ-

ʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʩʠʣʴʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʢʣʝʝʚ. ɹʨʠʪʘʥʩʢʠʡ ʩʪʫʜʝʥʪ ɼʞʝʢ ʄʦʥʨʦ, ʢʦʪʦʨʳʡ ʫʯʠʪ-

ʩʷ ʥʘ ʘʨʭʠʪʝʢʪʦʨʘ, ʧʨʝʜʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʝʟʚʦʞʝʥʥʫʶ ʢʨʦʚʴ, ʧʦʩʪʘʚʣʷʝʤʫʶ ʚ ʚʠʜʝ ʧʦʨʦʰʢʘ. ʇʦ-

ʪʦʤ ʩʤʝʰʠʚʘʪʴ ʝʸ ʩ ʧʝʩʢʦʤ, ʯʪʦʙʳ ʦʙʨʘʟʦʚʘʣʘʩʴ ʧʘʩʪʘ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʦ ʚ ʨʝʛʠʦʥʘʭ, 

ʛʜʝ ʧʦʩʣʝ ʫʙʦʷ ʩʢʦʪʘ ʦʩʪʘʝʪʩʷ ʤʥʦʛʦ ʢʨʦʚʠ, ʘ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚ ʜʝʬʠʮʠʪʝ [2]. 

ɼʦʤ ʠʟ ʥʝʬʪʷʥʳʭ ʦʪʭʦʜʦʚ. ɸ ʪʦʯʥʝʝ, ʠʟ ʦʯʠʱʝʥʥʦʛʦ ʙʫʨʦʚʦʛʦ ʰʣʘʤʘ. ʕʪʦʪ çʩʪʨʦʠʪʝʣʴʥʳʡè ʤʘ-

ʪʝʨʠʘʣ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʡ, ʦʪʣʠʯʥʦ ʫʜʝʨʞʠʚʘʝʪ ʪʝʧʣʦ ʠ ʬʦʨʤʫ. ʕʪʦʪ ʜʦʤ ʨʘʟʨʘʙʦʪʘʣ ʚ ʊʶʤʝʥʠ ʨʫʢʦ-

ʚʦʜʠʪʝʣʴ ʅʀʀ ʵʢʦʣʦʛʠʠ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ɺʠʢʪʦʨ ʈʷʜʠʥʩʢʠʡ [4].  

ɻʘʟʝʪʥʦʝ ʜʝʨʝʚʦ. ʕʪʦʪ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʰʣʘ ʠʟ ʅʦʨʚʝʛʠʠ, ʛʜʝ ʝʞʝʛʦʜʥʦ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 1 

ʤʠʣʣʠʦʥʘ ʪʦʥʥ ʙʫʤʘʛʠ ʠ ʢʘʨʪʦʥʘ. ɼʝʨʝʚʦ ʩʦʟʜʘʝʪʩʷ ʧʫʪʝʤ ʧʨʦʢʘʪʢʠ ʙʫʤʘʛʠ ʩ ʥʝʨʘʩʪʚʦʨʠʤʳʤ ʢʣʝʝʤ. 

ɼʘʣʝʝ ʧʦʣʫʯʘʝʪʩʷ ʥʝʯʪʦ ʧʦʭʦʞʝʝ ʥʘ ʧʦʣʝʥʦ, ʢʦʪʦʨʦʝ ʨʘʟʨʝʟʘʝʪʩʷ ʥʘ ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʨʘʙʦʪʳ ʜʦʩʢʠ. 

ɼʨʝʚʝʩʠʥʘ ʧʦʟʞʝ ʤʦʞʝʪ ʙʳʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʟʘʱʠʱʝʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʝʸ ʚʣʘʛʦʫʩʪʦʡʯʠʚʦʡ 

ʠ ʦʛʥʝʫʩʪʦʡʯʠʚʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʦʩʢʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʦʙʳʯʥʦʝ ʜʝʨʝʚʦ [2]. 

ɹʣʦʢʠ ʠʟ ʩʝʥʘ. ʉʝʥʦ ʠ ʩʦʣʦʤʘ ï ʦʙʳʯʥʳʡ ʦʪʭʦʜ ʩ/ʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʘʥʥʳʡ ʧʨʦʜʫʢʪ ʧʨʝʩʩʫʶʪ ʚ 

ʙʣʦʢʠ ʠ ʧʨʦʧʠʪʳʚʘʶʪ ʩʧʝʮʠʘʣʴʥʦʡ ʦʛʥʝʫʧʦʨʥʦʡ ʞʠʜʢʦʩʪʴʶ. ɹʣʦʢʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳ ʠ ʧʦʜʭʦʜʷʪ 

ʜʘʞʝ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʭʦʣʦʜʥʳʭ ʨʘʡʦʥʘʭ.  

ʉʫʱʝʩʪʚʫʶʪ ʠ ʙʦʣʝʝ ʵʢʟʦʪʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʟ çʤʫʩʦʨʘè, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ 

ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ ʤʘʩʩʦʚʦʩʪʴ: 

ɼʦʤ ʠʟ ʩʘʤʦʣʸʪʘ. ʉʪʘʨʳʡ ʩʘʤʦʣʸʪ ʪʨʝʙʫʶʪ ʥʝʤʘʣʳʭ ʩʨʝʜʩʪʚ ʥʘ ʫʪʠʣʠʟʘʮʠʶ. ɻʦʨʘʟʜʦ ʜʝʰʝʚʣʝ 

ʧʦʩʪʨʦʠʪʴ ʠʟ ʥʝʛʦ ʜʦʤ, ʩʪʨʦʠʪʴ-ʪʦ ʧʦʯʪʠ ʥʠʯʝʛʦ ʥʝ ʧʨʠʜʸʪʩʷ, ʜʦʩʪʘʪʦʯʥʦ ʦʙʫʩʪʨʦʠʪʴ ʝʛʦ ʚʥʫʪʨʠ ʠ 

ʧʨʦʚʝʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʠ. ɺ ʤʠʨʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʤʥʦʛʦ ʧʨʠʤʝʨʦʚ ʧʦ ʩʦʟʜʘʥʠʶ ʛʦʩʪʠʥʠʮ, ʞʠʣʳʭ ʜʦʤʦʚ 

ʠ ʨʝʩʪʦʨʘʥʦʚ ʠʟ ʩʧʠʩʘʥʥʳʭ çʞʝʣʝʟʥʳʭ ʧʪʠʮè. 

ɼʦʤ ʠʟ ʙʫʪʳʣʦʢ. ʊʘʢʠʭ ʟʜʘʥʠʡ ʚ ʤʠʨʝ ʝʱʸ ʙʦʣʴʰʝ ʯʝʤ ʜʦʤʦʚ ʠʟ ʩʘʤʦʣʸʪʦʚ ï ʵʪʦ ʜʝʰʝʚʳʡ ʩʧʦ-

ʩʦʙ ʧʦʩʪʨʦʠʪʴ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʝ ʟʜʘʥʠʝ ʟʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ. ʇʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ ʥʘʯʘʣʦʩʴ ʩ ʧʠʚʦʚʘʨʥʠ Heineken ʚ 1960 ʛʦʜʘʭ. ɸʣʴʬʨʝʜ ʍʘʡʥʝʢʝʥ ʧʦʩʝʪʠʣ ʢʘʨʠʙʩʢʠʡ ʦʩʪʨʦʚ, 

ʥʘ ʢʦʪʦʨʦʤ ʧʦʚʩʶʜʫ ʙʳʣʠ ʨʘʟʙʨʦʩʘʥʳ ʦʪʢʨʳʪʳʝ ʙʫʪʳʣʢʠ ʠʟ-ʧʦʜ ʧʠʚʘ ʝʛʦ ʢʦʤʧʘʥʠʠ, ʯʝʤʫ ʦʥ ʙʳʣ ʥʝ 

ʨʘʜ. ʇʦʩʣʝ ʵʪʦʛʦ ʩʣʫʯʘʷ ʢʦʤʧʘʥʠʷ ʧʝʨʝʰʣʘ ʥʘ ʥʦʚʳʝ ʙʫʪʳʣʢʠ. ɻʦʨʣʳʰʢʦ ʫ ʜʘʥʥʦʡ ʙʫʪʳʣʢʠ ʢʦʨʦʪʢʦʝ 

ʠ ʚʩʪʘʚʣʷʝʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʫʶ ʚʳʝʤʢʫ ʥʘ ʜʥʠʱʝ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʣʫʯʘʝʪʩʷ ʟʘʤʢʥʫʪʘʷ ʣʠʥʠʷ. ʊʘʢ ʞʝ ʩ 

ʜʚʫʭ ʩʪʦʨʦʥ ʙʫʪʳʣʢʘ ʠʤʝʝʪ ʩʧʝʮʠʘʣʴʥʳʝ ʚʳʧʫʢʣʳʝ ʪʦʯʢʠ (ʜʣʷ ʣʫʯʰʝʛʦ ʩʮʝʧʣʝʥʠʷ ʩ ʨʘʩʪʚʦʨʦʤ), ʪʘʢ 

ʞʝ ʙʫʪʳʣʢʘ ʠʤʝʝʪ ʬʦʨʤʫ ʢʠʨʧʠʯʘ. ɸ ʩʦʟʜʘʥʦ ʵʪʦ ʙʳʣʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʙʝʜʥʷʢʠ ʤʦʛʣʠ ʩʪʨʦʠʪʴ ʩʝʙʝ 

ʜʦʤʘ ʠ ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʪʝʤ ʩʘʤʳʤ ʤʫʩʦʨ [3].  

ʀʪʦʛ 

ɼʘʥʥʳʝ ʩʧʦʩʦʙʳ ʩʦʟʜʘʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʝ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʜʘʥʥʦʡ ʩʪʘʪʴʸʡ, ʠʭ 

ʤʥʦʞʝʩʪʚʦ. ɻʣʘʚʥʘʷ ʮʝʣʴ ʵʪʠʭ ʩʪʨʦʡʤʘʪʝʨʠʘʣʦʚ ï ʦʙʝʟʦʧʘʩʠʪʴ ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ ʦʪ çʤʫʩʦʨʥʦʡè ʧʨʦ-

ʙʣʝʤʳ ʠ ʦʙʝʩʧʝʯʠʪʴ ʞʠʣʴʸʤ ʚʩʝʭ ʥʫʞʜʘʶʱʠʭʩʷ, ʥʦ ʧʨʠ ʵʪʦʤ ʤʳ ʵʢʦʥʦʤʠʤ ʚ ʦʩʥʦʚʥʦʤ ʥʝʚʦʟʦʙʥʦʚʠ-

ʤʳʝ ʨʝʩʫʨʩʳ.  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʵʩʪʝʪʠʯʝʩʢʦʡ ʩʪʦʨʦʥʳ ʜʦʤʦʚ ʠʟ çʤʫʩʦʨʘè ʪʦ ʟʜʝʩʴ ʥʝ ʪʘʢ ʢʘʢ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ ʥʘ 

ʧʝʨʚʳʡ ʚʟʛʣʷʜ. ʉʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠʟ ʦʪʭʦʜʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʥʝʧʨʠʚʳʯʥʳʡ ʧʨʦʩʪʦʤʫ 

ʦʙʳʚʘʪʝʣʶ ʚʠʜ, ʙʫʜʴ ʪʦ ʩʪʝʢʣʷʥʥʳʝ ʙʫʪʳʣʢʠ ʠʣʠ ʜʦʩʢʠ ʠʟ ʧʨʝʩʩʦʚʘʥʥʳʭ ʛʘʟʝʪ. ɿʜʘʥʠʷ ʠʟ ʦʪʭʦʜʦʚ 

ʩʪʘʥʦʚʷʪʩʷ ʯʘʩʪʴʶ ʠʩʢʫʩʩʪʚʘ, ʚʩʸ ʙʦʣʴʰʝ ʧʦʷʚʣʷʝʪʩʷ ʢʦʤʧʘʥʠʡ ʜʝʣʘʶʱʠʭ ʥʘ ʟʘʢʘʟ ʜʦʤʘ ʠʟ ʩʧʠʩʘʥ-

ʥʳʭ ʩʘʤʦʣʸʪʦʚ, ʦʙʣʦʤʢʦʚ ʩʪʘʨʦʛʦ ʢʠʨʧʠʯʘ ʠʣʠ ʢʦʥʪʝʡʥʝʨʦʚ, ʠ ʪʘʢʦʝ ʜʠʟʘʡʥʝʨʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʟ 

çʤʫʩʦʨʘè ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʥʝ ʢʘʞʜʳʡ, ʭʦʪʷ ʠʭ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʢʨʘʡʥʝ ʤʘʣʘ.  

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠʟ ʢʦʥʪʝʡʥʝʨʦʚ ʧʨʠʦʙʨʝʣʦ ʧʦʚʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʵʪʦ ʦʯʝʥʴ ʧʨʦʩʪʦʝ ʠ ʜʝʰʝʚʦʝ 

ʩʳʨʴʸ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʥʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʤʳ ʧʦʣʫʯʘʝʤ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʡ ʠ ʛʘʨʤʦʥʠʯʥʳʡ ʜʦʤ 

ʚ ʩʪʠʣʝ ʭʘʡ-ʪʵʢ. ɺ ʮʝʣʦʤ ʧʦʜʦʙʥʳʝ ʜʦʤʘ ʚʳʛʣʷʜʷʪ ʢʘʢ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʩʢʫʣʴʧʪʫʨʳ ʥʘʧʦʤʠʥʘʶʱʠʝ 

ʥʘʤ ʯʪʦ ʤʳ ʜʝʣʘʝʤ ʥʝ ʪʘʢ ʚ ʥʘʰʝʤ ʜʦʤʝ ɿʝʤʣʷ.  

ʃʠʪʝʨʘʪʫʨʘ 

1. http://nbiplus.com/idea/proizvodstvo-kirpichey-iz-musora---biznes-kotoryy-delaet-planetu-chische  

2. http://stroyres.net/novosti/9-vidov-musora-dlya-stroitelstva.html#  

3. http://ultradizz.ru/architecture/1055-stroitelstvo-iz-otxodov-domov-i-dvorovyx-postroek.html  

4. http://womanadvice.ru/20-neveroyatnyh-domov-iz-musora  
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ʋɼʂ 612.821 

ɸ.ʈ. ʅʠʛʤʘʪʫʣʣʠʥʘ 
ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʡ ʢʦʣʣʝʜʞ 

ɻɽʅɼɽʈʅʓɽ ʈɸɿʃʀʏʀʗ  

ʇʉʀʍʆʌʀɿʀʆʃʆɻʀʏɽʉʂʀʍ ʇɸʈɸʄɽʊʈʆɺ ʉʊʋɼɽʅʊʆɺ 

ʅʀɾʅɽɺɸʈʊʆɺʉʂʆɻʆ ʉʆʎʀɸʃʔʅʆïɻʋʄɸʅʀʊɸʈʅʆɻʆ ʂʆʃʃɽɼɾɸ 

ɸʥʥʦʪʘʮʠʷ. ʆʧʨʝʜʝʣʝʥʳ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʦʨʛʘʥʠʟʤʘ ʩʪʫʜʝʥʪʦʚ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʩʦ-

ʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʢʦʣʣʝʜʞʘ. ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʫ 13% ʦʙʩʣʝʜʫʝʤʳʭ ʚʳʷʚʣʝʥ ʚʳʩʦʢʠʡ ʫʨʦ-

ʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ. ʋ ʦʩʪʘʣʴʥʳʭ ʦʙʩʣʝʜʫʝʤʳʭ ʥʘʙʣʶʜʘʣʩʷ ʩʨʝʜʥʠʡ ʠ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ (53% ʠ 34% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɹʳʣʠ ʚʳʷʚʣʝʥʳ ʛʝʥʜʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʫ ʩʪʫ-

ʜʝʥʪʦʚ: ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʣʠʯʥʦʩʪʥʦʡ, ʨʝʘʢʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʬʨʫʩʪʨʘʮʠʠ ʯʘʱʝ ʚʩʪʨʝʯʘʣʩʷ ʫ ʜʝʚʫʰʝʢ, ʘ ʚʳ-

ʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʠʛʠʜʥʦʩʪʠ ʠ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʫ ʶʥʦʰʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʫʜʝʥʪʳ; ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ; ʪʨʝʚʦʞʥʦʩʪʴ; ʨʠʛʠʜʥʦʩʪʴ; ʘʛʨʝʩʩʠʚ-

ʥʦʩʪʴ; ʬʨʫʩʪʨʘʮʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʪʝʨʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠʟʫʯʝʥʠʝ ʩʦʤʘʪʠʯʝʩʢʠʭ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʦʨʛʘʥʠʟʤʘ ʠ ʫʨʦʚʥʷ ʟʜʦʨʦʚʴʷ ʩʪʫʜʝʥʪʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʜʦʨʦʚʴʷ ʩʪʫʜʝʥʪʦʚ ʥʦʩʷʪ 

ʬʨʘʛʤʝʥʪʘʨʥʳʡ ʭʘʨʘʢʪʝʨ, ʘ ʜʘʥʥʳʝ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʵʪʦʡ ʧʨʦʙʣʝʤʝ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳ ʚ ʩʠ-

ʣʫ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʠʯʠʥ ʠ ʥʝ ʦʪʨʘʞʘʶʪ ʨʝʘʣʴʥʦʡ ʢʘʨʪʠʥʳ [2; 11]. 

ʇʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʍʄɸʆ-ʖʛʨʳ ʠ ʫʨʦʚʝʥʴ ʠʭ ʟʜʦʨʦʚʴʷ ʠʟʫʯʘʣʠ: 

ɺ.ʉ. ʉʦʣʦʚʴʝʚ ʩ ʩʦʘʚʪ. (2008, 2010, 2014) [13; 14; 15]; ʀ.ɸ. ʇʦʛʦʥʳʰʝʚʘ, ɼ.ɸ. ʇʦʛʦʥʳʰʝʚ (2014, 2015, 

2016) [4ï12]; ɺ.ʄ. ʏʠʛʣʠʥʮʝʚ (2014) [16]; ɻ.ɻ. ʐʘʧʦʚʘʣʦʚʘ ʩ ʩʦʘʚʪ. (2015) [17]. 

ʇʨʦʙʣʝʤʘ ʘʜʘʧʪʘʮʠʠ ʩʪʫʜʝʥʪʦʚ, ʚʢʣʶʯʘʶʱʝʡ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪʳ, ʟʘʥʠʤʘʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ [3]. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝ-

ʩʢʘʷ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ ʤʥʦʛʠʭ ʚʳʧʫʩʢʥʠʢʦʚ ʰʢʦʣʳ ʢ ʜʘʣʴʥʝʡʰʠʤ ʬʦʨʤʘʤ ʦʙʫʯʝʥʠʷ ʤʦʞʝʪ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʩʥʠʞʘʪʴ ʫʤʩʪʚʝʥʥʫʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ, ʦʩʣʘʙʣʷʪʴ ʠʭ ʚʥʠʤʘʥʠʝ, ʧʘʤʷʪʴ, ʤʳʰʣʝ-

ʥʠʝ ʠ ʚʦʣʶ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʩʪʝʧʝʥʥʦʤʫ ʥʘʢʦʧʣʝʥʠʶ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʫʪʦʤʣʝʥʠʷ, ʫʭʫʜʰʝ-

ʥʠʶ ʦʙʱʝʛʦ ʩʘʤʦʯʫʚʩʪʚʠʷ, ʙʝʟ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʘ ʫʩʧʝʰʥʘʷ ʫʯʝʙʥʘʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ [6]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʝʥʜʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʩʪʫʜʝʥʪʦʚ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʢʦʣʣʝʜʞʘ. 

ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʦʨʛʘʥʠʟʤʘ ʩʪʫʜʝʥʪʦʚ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ 

ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʢʦʣʣʝʜʞʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 100 ʩʪʫʜʝʥʪʦʚ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʡ ʠʟ ʥʠʭ 65 ʜʝʚʫʰʝʢ ʠ 35 ʶʥʦʰʝʡ. ʀʟʫʯʝʥʠʝ ʧʩʠʭʦʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʦʙʩʣʝʜʫʝʤʳʭ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ 

çʄʝʪʦʜʠʢʘ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ, ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʠ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚ-

ʣʝʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʚʳʩʰʠʭ ʠ ʩʨʝʜʥʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡè, ʧʦʟʚʦʣʷʶʱʝʡ ʦʮʝ-

ʥʠʪʴ ʫʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʟʝʨʚʦʚ, ʬʠʟʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ ʠ 

ʧʩʠʭʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ [1]. 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʫ 13% ʠʩʧʳʪʫʝʤʳʭ ʚʳʷʚʣʝʥ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ. ʋ 

ʦʩʪʘʣʴʥʳʭ ʦʙʩʣʝʜʫʝʤʳʭ ʥʘʙʣʶʜʘʣʩʷ ʩʨʝʜʥʠʡ ʠ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ (53% ʠ 34% ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ) (ʪʘʙʣ. 1). 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʬʨʫʩʪʨʘʮʠʠ ʥʘʤʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʫ 7% ʠʟ ʯʠʩʣʘ ʠʩ-

ʧʳʪʫʝʤʳʭ ʚʳʷʚʣʝʥ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʬʨʫʩʪʨʘʮʠʠ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʵʪʠ ʩʪʫʜʝʥʪʳ ʚ ʨʝʘʣʴʥʳʭ 

ʠʣʠ ʚʦʟʤʦʞʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʚ ʢʦʪʦʨʳʭ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʥʝʥʦ ʠʭ ʥʘʤʝʨʝʥʴʝ ʠʣʠ ʞʝʣʘʥʠʝ, ʙʫʜʫʪ 

ʠʩʧʳʪʳʚʘʪʴ ʯʫʚʩʪʚʦ ʨʘʟʦʯʘʨʦʚʘʥʠʷ, ʨʘʟʜʨʘʞʝʥʠʷ ʠʣʠ ʦʪʯʘʷʥʴʷ. ʊʘʢʠʝ ʶʥʦʰʠ ʠ ʜʝʚʫʰʢʠ ʯʫʚʩʪʚʫʶʪ 

ʨʘʩʪʝʨʷʥʥʦʩʪʴ ʧʝʨʝʜ ʚʦʟʥʠʢʘʶʱʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, ʫ ʥʠʭ ʩʥʠʞʝʥʘ ʩʘʤʦʦʮʝʥʢʘ ʠ ʨʘʟʚʠʪʦ ʩʪʨʝʤʣʝʥʠʝ 

ʥʘ ʠʟʙʝʛʘʥʠʝ ʥʝʫʜʘʯ. 
ʊʘʙʣʠʮʘ 1 

ʆʮʝʥʢʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʪʫʜʝʥʪʦʚ 

ʐʢʘʣʘ 
ʋʨʦʚʝʥʴ, ʚ% 

ʚʳʩʦʢʠʡ ʩʨʝʜʥʠʡ ʥʠʟʢʠʡ 

ʊʨʝʚʦʞʥʦʩʪʴ 13 53 34 

ʌʨʫʩʪʨʘʮʠʷ 7 38 55 

ɸʛʨʝʩʩʠʚʥʦʩʪʴ 7 39 54 

ʈʠʛʠʜʥʦʩʪʴ 9 42 49 
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ʀʩʩʣʝʜʫʷ ʫʨʦʚʝʥʴ ʘʛʨʝʩʩʠʚʥʦʩʪʠ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ 7% ʠʩʧʳʪʫʝʤʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʘʛʨʝʩʩʠʚʥʦʩʪʠ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʫ ʪʘʢʠʭ ʩʪʫʜʝʥʪʦʚ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʝʚʳʜʝʨʞʘʥʥʦʩʪʴ ʚ ʦʙʱʝ-

ʥʠʠ, ʦʥʠ ʣʝʛʢʦ ʨʘʟʜʨʘʞʘʶʪʩʷ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʢʦʥʬʣʠʢʪʥʳʝ ʩʠʪʫʘʮʠʠ ʩ ʦʢʨʫʞʘʶ-

ʱʠʤʠ ʣʶʜʴʤʠ (ʪʘʙʣʠʮʘ 1). 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʠʛʠʜʥʦʩʪʠ, ʤʳ ʚʠʜʠʤ, ʯʪʦ ʫ ʧʦʣʦʚʠʥʳ 

ʶʥʦʰʝʡ ʠ ʜʝʚʫʰʝʢ(50%), ʠʟ ʯʠʩʣʘ ʦʙʩʣʝʜʫʝʤʳʭ, ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʠʛʠʜʥʦʩʪʠ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʦʥʠ ʪʷʞʝʣʦ ʧʝʨʝʥʦʩʷʪ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʣʘʥʘʭ, ʤʦʛʫʪ ʙʳʪʴ ʠʟʣʠʰʥʝ 

ʬʠʢʩʠʨʦʚʘʥʳ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʲʝʢʪʘʭ. ʋ 42% ʚʳʷʚʣʝʥ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʨʠʛʠʜʥʦʩʪʠ, ʘ ʫ 49% ï 

ʥʠʟʢʠʡ. ʋ ʪʘʢʠʭ ʩʪʫʜʝʥʪʦʚ ʦʪʩʫʪʩʪʚʫʝʪ ʠʟʣʠʰʥʷʷ ʬʠʢʩʘʮʠʷ ʥʘ ʦʙʲʝʢʪʘʭ, ʦʥʠ ʤʦʛʫʪ ʩʚʦʙʦʜʥʦ ʤʝʥʷʪʴ 

ʩʚʦʠ ʧʣʘʥʳ ʠ ʧʨʠʚʳʯʢʠ, ʣʝʛʢʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʀʟ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʫ ʩʪʫʜʝʥʪʦʚ ʚ ʦʩʥʦʚʥʦʤ ʙʳʣ ʚʳʷʚʣʝʥ ʩʨʝʜʥʠʡ ʠ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʪʨʝ-

ʚʦʞʥʦʩʪʠ, ʬʨʫʩʪʨʘʮʠʠ, ʘʛʨʝʩʩʠʚʥʦʩʪʠ, ʨʠʛʠʜʥʦʩʪʠ. 
ʊʘʙʣʠʮʘ 2 

ʆʮʝʥʢʘ ʧʩʠʭʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʧʦ ʛʝʥʜʝʨʥʳʤ ʨʘʟʣʠʯʠʷʤ, (%) 

ʇʦʢʘʟʘʪʝʣʴ ʋʨʦʚʝʥʴ ʖʥʦʰʠ ɼʝʚʫʰʢʠ 

ʪʨʝʚʦʞʥʦʩʪʴ 

ʥʠʟʢʠʡ 51,4 53,8 

ʩʨʝʜʥʠʡ 34,2 43 

ʚʳʩʦʢʠʡ 14,2 12,9 

ʬʨʫʩʪʨʘʮʠʷ 

ʥʠʟʢʠʡ 65,7 49 

ʩʨʝʜʥʠʡ 28,5 43 

ʚʳʩʦʢʠʡ 5,7 8 

ʘʛʨʝʩʩʠʚʥʦʩʪʴ 

ʥʠʟʢʠʡ 54,2 53,8 

ʩʨʝʜʥʠʡ 37,1 40 

ʚʳʩʦʢʠʡ 8,6 6,2 

ʨʠʛʠʜʥʦʩʪʴ 

ʥʠʟʢʠʡ 45,71 50,76 

ʩʨʝʜʥʠʡ 42,85 41,53 

ʚʳʩʦʢʠʡ 11,42 7,69 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʥʜʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ ʥʘʙʣʶʜʘʣʠʩʴ ʩʣʝ-

ʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʩʨʝʜʠ ʶʥʦʰʝʡ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʙʳʣ ʚʳʷʚʣʝʥ ʫ 5 ʯʝʣʦʚʝʢ, ʯʪʦ ʩʦ-

ʩʪʘʚʠʣʦ (14,2%), ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʙʩʣʝʜʫʝʤʳʭ, ʩʨʝʜʠ ʜʝʚʫʰʝʢ 8 ʯʝʣʦʚʝʢ (12,9%) ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ (ʪʘʙʣʠʮʘ 2). 

ʉʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʪʨʝʚʦʞʥʦʩʪʠ ʥʘʙʣʶʜʘʣʘʩʴ ʫ 12 ʩʪʫʜʝʥʪʦʚ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 

(34,2%), ʘ ʪʘʢʞʝ ʫ 22 ʩʪʫʜʝʥʪʦʢ (33,8%), ʥʠʟʢʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʫ 18 ʶʥʦʰʝʡ (51,4%) ʠ 35 ʜʝʚʫʰʝʢ 

(53,8%) (ʨʠʩ. 1). 

ɺʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʬʨʫʩʪʨʘʮʠʠ ʙʳʣ ʚʳʷʚʣʝʥ ʫ 2 ʶʥʦʰʝʡ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ (5,7%) ʠ 5 ʜʝʚʫʰʝʢ 

(8%). 

 

 
ʈʠʩ. 1. ʋʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʧʦ ʤʝʪʦʜʠʢʝ ɸʡʟʝʥʢʘ 
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ʉʨʝʜʠ ʜʝʚʫʰʝʢ ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʬʨʫʩʪʨʘʮʠʠ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʫ 43% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʙ-

ʩʣʝʜʫʝʤʳʭ, ʫ ʶʥʦʰʝʡ ʚ 28,5% ʩʣʫʯʘʝʚ (ʨʠʩ. 2). 

ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʬʨʫʩʪʨʘʮʠʠ ʥʘʙʣʶʜʘʣʩʷ ʫ 65,7%ʶʥʦʰʝʡ ʠ ʫ 49% ʜʝʚʫʰʝʢ (ʪʘʙʣʠʮʘ 2). 

 

 
ʈʠʩ. 2. ʋʨʦʚʝʥʴ ʬʨʫʩʪʨʘʮʠʠ 

 

ʉʨʝʜʠ ʶʥʦʰʝʡ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʙʳʣ ʚʳʷʚʣʝʥ ʫ 3 ʯʝʣʦʚʝʢ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ (8,6%), 

ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʙʩʣʝʜʫʝʤʳʭ, ʩʨʝʜʠ ʜʝʚʫʰʝʢ ʫ 4 ʯʝʣʦʚʝʢ (6,2%) (ʪʘʙʣʠʮʘ 2). 

ʉʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʪʨʝʚʦʞʥʦʩʪʠ ʥʘʙʣʶʜʘʣʘʩʴ ʫ 13 ʩʪʫʜʝʥʪʦʚ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 

(37,1%), ʠ ʫ 26 ʩʪʫʜʝʥʪʦʢ (40%), ʥʠʟʢʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʫ 19 ʶʥʦʰʝʡ (54,2%) ʠ 35 ʜʝʚʫʰʝʢ (53,8%) 

(ʨʠʩ. 3). 

 

 
ʈʠʩ. 3. ʋʨʦʚʝʥʴ ʘʛʨʝʩʩʠʚʥʦʩʪʠ 

 

ɺʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʨʠʛʠʜʥʦʩʪʠ ʙʳʣ ʚʳʷʚʣʝʥ ʫ 4 ʶʥʦʰʝʡ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ (11,42%) ʠ 5 ʜʝʚʫʰʝʢ 

(7,69%). ʉʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʬʨʫʩʪʨʘʮʠʠ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʫ 27 ʩʪʫʜʝʥʪʦʢ (41,53%) ʠ 15 ʩʪʫʜʝʥʪʦʚ 

(42,85%) (ʨʠʩ. 4). ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʨʠʛʠʜʥʦʩʪʠ ʥʘʙʣʶʜʘʣʩʷ ʫ 45,71% ʶʥʦʰʝʡ ʠ 50,76% ʜʝʚʫʰʝʢ 

(ʪʘʙʣ. 2). 
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ʈʠʩ. 4. ʋʨʦʚʝʥʴ ʨʠʛʠʜʥʦʩʪʠ 

 

ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʠʢʠ ʏ.ɼ. ʉʧʠʣʙʝʨʛʝʨʘ, ʖ.ʃ. ʍʘʥʠʥʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʫʨʦʚʥʠ ʣʠʯʥʦʩʪʥʦʡ ʠ 

ʨʝʘʢʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʦʙʩʣʝʜʫʝʤʳʭ (ʪʘʙʣ. 3). 

ʀʟ ʪʘʙʣʠʮʳ 3 ʚʠʜʥʦ, ʯʪʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʥʘʙʣʶʜʘʣʩʷ ʫ 7% ʦʙʩʣʝ-

ʜʫʝʤʳʭ. ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʦʪʤʝʯʘʣʩʷ ʫ 32% ʩʪʫʜʝʥʪʦʚ, ʥʠʟʢʠʡ ʫ 61% ʦʙʩʣʝʜʫʝʤʳʭ (ʪʘʙʣʠʮʘ 3). ʇʦʜ 

ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʴʶ ʧʦʥʠʤʘʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʯʝʨʪʘ ʣʠʯʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʦʪʨʘʞʘʶʱʘʷ ʝʛʦ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʵʤʦʮʠʦʥʘʣʴʥʦ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʨʝʘʢʮʠʷʤ ʥʘ ʨʘʟʣʠʯʥʳʝ ʞʠʟʥʝʥʥʳʝ ʩʠʪʫʘʮʠʠ, 

ʥʝʩʫʱʠʝ ʚ ʩʝʙʝ ʫʛʨʦʟʫ ʜʣʷ ʝʛʦ ʩʘʤʦʦʮʝʥʢʠ ʠ ʦʪʥʦʰʝʥʠʷ ʢ ʩʝʙʝ. 
ʊʘʙʣʠʮʘ 3 

ʇʨʦʷʚʣʝʥʠʝ ʣʠʯʥʦʩʪʥʦʡ ʠ ʨʝʘʢʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʅʉɻʂ 

ʃʠʯʥʦʩʪʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʂʦʣʠʯʝʩʪʚʦ ʯʝʣʦʚʝʢ % ʈʝʘʢʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʂʦʣʠʯʝʩʪʚʦ ʯʝʣʦʚʝʢ % 

ɺʳʩʦʢʘʷ 7 7 ɺʳʩʦʢʘʷ  12 12 

ʉʨʝʜʥʷʷ 32 32 ʉʨʝʜʥʷʷ 36 36 

ʅʠʟʢʘʷ  61 61 ʅʠʟʢʘʷ  52 52 

 

ʈʝʘʢʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʩ ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʥʘʙʣʶʜʘʣʘʩʴ ʫ 12% ʦʙʩʣʝʜʫʝʤʳʭ, ʩʨʝʜʥʠʡ ʧʦ-

ʢʘʟʘʪʝʣʴ ʫ 36 ʯʝʣʦʚʝʢ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ (36%), ʥʠʟʢʠʡ ʫ 52% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣ. 4). ʈʝʘʢʪʠʚʥʘʷ ʪʨʝ-

ʚʦʞʥʦʩʪʴ ʢʘʢ ʩʦʩʪʦʷʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʫʙʲʝʢʪʠʚʥʦ ʧʝʨʝʞʠʚʘʝʤʳʤʠ ʵʤʦʮʠʷʤʠ: ʥʘʧʨʷʞʝʥʠʝʤ, ʙʝʩ-

ʧʦʢʦʡʩʪʚʦʤ, ʦʟʘʙʦʯʝʥʥʦʩʪʴʶ, ʥʝʨʚʦʟʥʦʩʪʴʶ. ʕʪʦ ʩʦʩʪʦʷʥʠʝ ʚʦʟʥʠʢʘʝʪ ʢʘʢ ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʨʝʘʢʮʠʷ ʥʘ 

ʩʪʨʝʩʩʦʚʫʶ ʩʠʪʫʘʮʠʶ ʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʳʤ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʜʠʥʘʤʠʯʥʦʩʪʠ ʚʦ ʚʨʝʤʝʥʠ. 
ʊʘʙʣʠʮʘ 4 

ʋʨʦʚʥʠ ʨʝʘʢʪʠʚʥʦʡ ʠ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʚ ʛʝʥʜʝʨʥʦʤ ʘʩʧʝʢʪʝ, (%) 

ʇʦʢʘʟʘʪʝʣʴ ʋʨʦʚʝʥʴ ʖʥʦʰʠ ɼʝʚʫʰʢʠ 

ʃʠʯʥʦʩʪʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ 

ʥʠʟʢʠʡ 65,71 58,46 

ʩʨʝʜʥʠʡ 28,57 33,84 

ʚʳʩʦʢʠʡ 5,71 7,69 

ʈʝʘʢʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ 

ʥʠʟʢʠʡ 65,71 50,76 

ʩʨʝʜʥʠʡ 34,28 36,92 

ʚʳʩʦʢʠʡ 11,4 12,30 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ çʣʠʯʥʦʩʪʥʦʡ ʩʘʤʦʦʮʝʥʢʠè (ʫʩʪʦʡʯʠʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʣʦʚʝʢʘ) 

ʥʘʙʣʶʜʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʩʨʝʜʠ ʶʥʦʰʝʡ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʙʳʣ 

ʚʳʷʚʣʝʥ ʫ 2 ʯʝʣʦʚʝʢ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ (5,71%), ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʙʩʣʝʜʫʝʤʳʭ, ʩʨʝʜʠ ʜʝʚʫʰʝʢ ʫ 5 

ʯʝʣʦʚʝʢ (7,69%). 
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ʈʠʩ. 5. ʋʨʦʚʝʥʴ ʩʘʤʦʦʮʝʥʢʠ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʅʉɻʂ 

 

ʉʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʥʘʙʣʶʜʘʣʘʩʴ ʫ 10 ʩʪʫʜʝʥʪʦʚ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 

(28,57%), ʠ ʫ 22 ʜʝʚʫʰʝʢ (33,84%), ʥʠʟʢʘʷ ʣʠʯʥʦʩʪʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʦʪʤʝʯʘʣʘʩʴ ʫ 23 ʶʥʦʰʝʡ (65,71) ʠ 

38 ʠʭ ʨʦʚʝʩʥʠʮ (58,46%) (ʨʠʩ. 5). 

ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʝʘʢʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ 4 ʶʥʦʰʝʡ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 

(11,4%) ʠ 8 ʜʝʚʫʰʝʢ (12,30%). ʉʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʪʨʝʚʦʞʥʦʩʪʠ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʫ 24 ʩʪʫʜʝʥʪʦʢ (36,92%) 

ʠ 12 ʶʥʦʰʝʡ (34,28%) (ʨʠʩ. 6). 

ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʨʝʘʢʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʫ 33 ʜʝʚʫʰʝʢ (50,76%) ʠ 19 ʶʥʦʰʝʡ 

(54,28%) (ʪʘʙʣ. 4). 

 

 
ʈʠʩ. 6. ʋʨʦʚʝʥʴ ʩʘʤʦʦʮʝʥʢʠ ʨʝʘʢʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʛʝʥʜʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʦ-

ʩʪʦʷʥʠʡ ʫ ʩʪʫʜʝʥʪʦʚ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʢʦʣʣʝʜʞʘ ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ: ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʣʠʯ-

ʥʦʩʪʥʦʡ, ʨʝʘʢʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʬʨʫʩʪʨʘʮʠʠ ʯʘʱʝ ʚʩʪʨʝʯʘʣʩʷ ʫ ʜʝʚʫʰʝʢ, ʘ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʠ-

ʛʠʜʥʦʩʪʠ ʠ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʫ ʶʥʦʰʝʡ. 
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ɸ.ʄ. ʆʩʪʨʦʚʩʢʠʡ 
ʘʩʩʠʩʪʝʥʪ 

ʛ. ɻʦʤʝʣʴ, ɹʝʣʘʨʫʩʴ, ɻʦʤʝʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʆʉʓ (HYMENOPTERA , VESPOMORPHA) ʖɻʆ-ɺʆʉʊʆʏʅʆʁ ɹɽʃɸʈʋʉʀ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠ ʵʢʦʣʦʛʠʠ ʦʩ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɹʝʣʘʨʫʩʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʣʝʪʥʠʭ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥʦ 

ʦʙʠʪʘʥʠʝ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ 98 ʚʠʜʦʚ ʦʩ ʠʟ 9 ʩʝʤʝʡʩʪʚ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʙʥʘʨʫʞʝʥʠʝ ʥʦʚʳʭ ʤʝʩʪ 

ʦʙʠʪʘʥʠʷ Megascolia maculata, Sphex funerarius ʠ Prionyx viduatus argentatus, ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʝʩ-

ʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʠ ʇʨʠʣʦʞʝʥʠʝ ʢ ʥʝʡ (2014). ʇʦʜʪʚʝʨʞʜʝʥʦ ʥʦʚʳʤʠ ʥʘʭʦʜʢʘʤʠ ʦʙʠʪʘʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩ-

ʧʫʙʣʠʢʠ Sceliphron curvatum, Larra anathema, Oxybelus subspinosus, Palarus variegatus, Stizus perrisi ʠ Cerceris 

quadrifasciata. ɺ ʮʝʣʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʰʠʨʷʶʪ ʥʘʫʯʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʥʝʢʦ-

ʪʦʨʳʭ ʚʠʜʦʚ ʦʩ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ɹʝʣʘʨʫʩʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʳ; ʬʘʫʥʘ; ʵʢʦʣʦʛʠʷ; ʶʛʦ-ʚʦʩʪʦʢ ɹʝʣʘʨʫʩʠ. 

 

ɺʚʝʜʝʥʠʝ. ʆʩʳ (Vespomorpha) ï ʵʪʦ ʦʙʰʠʨʥʘʷ ʛʨʫʧʧʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦ ʦʙʨʘʟʫ ʞʠʟʥʠ ʠ ʭʦʟʷʡ-

ʩʪʚʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʞʘʣʦʥʦʩʥʳʭ ʧʝʨʝʧʦʥʯʘʪʦʢʨʳʣʳʭ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʨʷʜʘ ʩʝʤʝʡʩʪʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ 

ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʟʥʘʢʘʤ. ʉʘʤʢʠ ʚʩʝʭ ʦʩ ʠʤʝʶʪ ʞʘʣʦ (ʚʠʜʦʠʟʤʝʥʝʥʥʳʡ ʷʡʮʝʢʣʘʜ), ʢʦʪʦʨʦʝ ʩʣʫʞʠʪ 
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ʜʣʷ ʧʘʨʘʣʠʟʘʮʠʠ ʜʦʙʳʯʠ ʠʣ ʟʘʱʠʪʳ ʦʪ ʚʨʘʛʦʚ. ʊʝʣʦ ʧʦʢʨʳʪʦ ʧʨʦʩʪʳʤʠ ʚʦʣʦʩʢʘʤʠ, ʥʝ ʨʘʟʚʝʪʚʣʝʥʥʳ-

ʤʠ ʠ ʥʝ ʦʙʨʘʟʫʶʱʠʤʠ ʧʣʦʪʥʦʛʦ ʧʦʢʨʦʚʘ. ɹʨʶʰʢʦ ʯʘʩʪʦ ʧʨʠʢʨʝʧʣʝʥʦ ʢ ʛʨʫʜʠ ʧʦʩʨʝʜʩʪʚʦʤ ʩʪʝʙʝʣʴʢʘ, 

ʠʥʦʛʜʘ ʦʯʝʥʴ ʢʦʨʦʪʢʦʛʦ. ʇʦʜʦʙʥʦ ʜʨʫʛʠʤ ʞʘʣʦʥʦʩʥʳʤ ʧʝʨʝʧʦʥʯʘʪʦʢʨʳʣʳʤ, ʦʩʳ ʠʤʝʶʪ ʤʦʱʥʫʶ 

ʛʨʫʜʴ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʠʪ ʧʝʨʚʳʡ ʯʣʝʥʠʢ ʙʨʶʰʢʘ (ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʩʝʛʤʝʥʪ) ʠ ʢʦʪʦʨʘʷ ʥʝʩʝʪ ʜʚʝ 

ʧʘʨʳ ʢʨʳʣʴʝʚ ʠ ʪʨʠ ʧʘʨʳ ʥʦʛ. ʈʘʟʤʝʨʳ ʦʩ ʚʘʨʴʠʨʫʶʪ ʦʪ 1ï2 ʤʤ ʜʦ 5ï6 ʩʤ, ʥʦ ʯʘʱʝ ʚʩʝʛʦ ʥʘʭʦʜʷʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 1ï2 ʩʤ [1, ʩ. 3]. 

ʆʩʳ ʥʝ ʷʚʣʷʶʪʩʷ ʦʩʦʙʦʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ, ʠʣʠ ʝʜʠʥʦʡ ʝʩʪʝʩʪʚʝʥʥʦʡ, ʛʨʫʧʧʦʡ. ʕʪʦ ʥʝʬʦʨʤʘʣʴ-

ʥʘʷ ʛʨʫʧʧʘ ʞʘʣʦʥʦʩʥʳʭ ʧʝʨʝʧʦʥʯʘʪʦʢʨʳʣʳʭ (Hymenoptera, Aculeata), ʚʭʦʜʷʱʠʭ ʚ ʧʦʜʦʪʨʷʜ ʩʪʝʙʝʣʴ-

ʯʘʪʦʙʨʶʭʠʝ (Apocrita); ʚ ʧʨʠʥʮʠʧʝ ï ʚʩʝ ʞʘʣʷʱʠʝ ʩʪʝʙʝʣʴʯʘʪʦʙʨʶʭʠʝ, ʥʝ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʧʯʝʣʘʤ ʠ 

ʤʫʨʘʚʴʷʤ. ɼʣʷ ʦʩ ʭʘʨʘʢʪʝʨʝʥ ʩʣʦʞʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ 

ʚʠʜʦʚ ʦʩ ʚʝʜʝʪ ʦʜʠʥʦʯʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʠ ʪʦʣʴʢʦ ʩʢʣʘʜʯʘʪʦʢʨʳʣʳʝ ʦʩʳ ʠʟ ʧʦʜʩʝʤʝʡʩʪʚ Vespinae ʠ 

Polistinae (ʩʝʤ. Vespidae) ʞʠʚʫʪ ʩʝʤʴʷʤʠ. ʍʘʨʘʢʪʝʨʥʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩ-

ʪʠ ʚʠʜʦʚ ï ʵʪʦ ʟʘʙʦʪʘ ʦ ʧʦʪʦʤʩʪʚʝ. 

ʆʩʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʟʚʝʥʦʤ ʚ ʨʘʟʣʠʯʥʳʭ ʙʠʦʛʝʦʮʝʥʦʟʘʭ ʠ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝ-

ʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʧʦʣʝʟʥʳʭ ʵʥʪʦʤʦʬʘʛʦʚ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʦʩʳ-ʪʠʬʠʠ 

(Tiphiidae) ʠ ʩʢʦʣʠʠ (Scoliidae), ʫʥʠʯʪʦʞʘʶʱʠʝ ʣʠʯʠʥʦʢ ʧʣʘʩʪʠʥʯʘʪʦʫʩʳʭ ʞʫʢʦʚ. ʕʚʤʝʥʠʥʳ ʠʟ 

ʩʢʣʘʜʯʘʪʦʢʨʳʣʳʭ ʦʩ (Vespidae: Eumeninae) ʦʭʦʪʷʪʩʷ ʥʘ ʛʫʩʝʥʠʮ ʙʘʙʦʯʝʢ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʝʩʪʴ ʠ ʚʨʝʜʠ-

ʪʝʣʠ. ʆʙʱʝʩʪʚʝʥʥʳʝ ʦʩʳ (Vespidae: Vespinae, Polistinae) ʫʥʠʯʪʦʞʘʶʪ ʚ ʤʘʩʩʝ ʨʘʟʥʳʭ ʚʨʝʜʠʪʝʣʝʡ ʠ 

ʧʝʨʝʥʦʩʯʠʢʦʚ ʙʦʣʝʟʥʝʡ. ʄʝʣʢʠʝ ʦʩʳ-ʙʝʪʠʣʠʜʳ (Bethylidae) ʫʥʠʯʪʦʞʘʶʪ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʠʥʘʥ-

ʪʨʦʧʥʳʭ ʥʘʩʝʢʦʤʳʭ, ʚʨʝʜʷʱʠʭ ʟʘʧʘʩʘʤ ʚ ʨʘʟʣʠʯʥʳʭ ʭʨʘʥʠʣʠʱʘʭ, ʘ ʦʩʳ-ʜʨʠʠʥʠʜʳ (Dryinidae) ï ʮʠ-

ʢʘʜʦʢ. ʈʦʶʱʠʝ ʦʩʳ (Ampulicidae, Sphecidae, Crabronidae) ʦʭʦʪʷʪʩʷ ʥʘ ʤʫʭ, ʜʦʣʛʦʥʦʩʠʢʦʚ, ʟʣʘʪʦʢ, 

ʪʣʝʡ, ʩʘʨʘʥʯʦʚʳʭ, ʛʫʩʝʥʠʮ ʙʘʙʦʯʝʢ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʝʤʘʣʦ ʚʨʝʜʠʪʝʣʝʡ. ʗʚʣʷʷʩʴ ʭʠʱʥʠʢʘʤʠ-

ʧʦʣʠʬʘʛʘʤʠ, ʨʦʶʱʠʝ ʦʩʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʜʝʨʞʠʚʘʥʠʠ ʧʦʧʫʣʷʮʠʡ ʚʨʝʜʠʪʝʣʝʡ ʥʘ ʥʠʟʢʦʤ 

ʫʨʦʚʥʝ [8, ʩ. 3]. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʝʢʦʪʦʨʳʝ ʩʝʤʝʡʩʪʚʘ ʦʩ ʩʯʠʪʘʶʪʩʷ ʚʨʝʜʥʳʤʠ: ʦʩʳ-ʩʘʧʠʛʠ (Sapygidae) ʧʘʨʘʟʠʪʠ-

ʨʫʶʪ ʥʘ ʧʦʣʝʟʥʳʭ ʦʜʠʥʦʯʥʳʭ ʧʯʝʣʘʭ, ʥʝʤʢʠ (Mutillidae) ʠ ʙʣʝʩʪʷʥʢʠ (Chrysididae) ï ʥʘ ʧʯʝʣʘʭ ʠ ʦʩʘʭ, 

ʘ ʜʦʨʦʞʥʳʝ ʦʩʳ (Pompilidae) ï ʥʘ ʧʘʫʢʘʭ. ʅʝʢʦʪʦʨʳʝ ʚʠʜʳ ʦʩ (ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʩʢʣʘʜʯʘʪʦʢʨʳʣʳʝ ʦʩʳ 

ʠʟ ʧʦʜʩʝʤʝʡʩʪʚʘ Vespinae) ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʠ ʩʦʟʜʘʶʪ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʝʫʜʦʙʩʪʚʘ ʚ ʙʳʪʦʚʦʤ ʦʪʥʦʰʝʥʠʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʚʘʞʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʦʩ 

ʢʘʢ ʦʧʳʣʠʪʝʣʝʡ ʮʚʝʪʢʦʚʳʭ ʨʘʩʪʝʥʠʡ [8, ʩ. 4]. 

ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʚʳʪʝʢʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ 

ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ ʦʩ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʖʛʦ-

ɺʦʩʪʦʯʥʦʡ ɹʝʣʘʨʫʩʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ. ʋʯʝʪ ʦʩ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ 1998ï2016 ʛʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʫʜʘ-

ʂʦʰʝʣʝʚʩʢʦʛʦ, ɺʝʪʢʦʚʩʢʦʛʦ ʠ ɻʦʤʝʣʴʩʢʦʛʦ ʨʘʡʦʥʦʚ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʩʣʝʜʫʶʱʠʭ ʙʠʦʪʦʧʘʭ: ʨʘʟ-

ʥʦʪʨʘʚʥʳʝ ʣʫʛʘ, ʦʧʫʰʢʠ, ʣʝʩʥʳʝ ʧʦʣʷʥʳ ʠ ʧʨʦʩʝʢʠ, ʧʫʩʪʳʨʠ, ʙʝʨʝʛʘ ʚʦʜʦʝʤʦʚ, ʧʝʩʯʘʥʳʝ ʢʘʨʴʝʨʳ, 

ʟʘʙʦʣʦʯʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʦʙʦʯʠʥʳ ʜʦʨʦʛ, ʧʘʩʪʙʠʱʥʳʝ ʣʫʛʘ, ʮʚʝʪʦʯʥʳʝ ʢʣʫʤʙʳ ʠ ʧʨʠʫʩʘʜʝʙʥʳʝ 

ʫʯʘʩʪʢʠ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʠ ʜʨ. ʆʪʣʦʚʳ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚʨʫʯʥʫʶ ʠ ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʠʤ ʩʘʯʢʦʤ. 

ɺʠʜʦʚʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʠʪʝʣʝʡ ʦʙʱʝʛʦ ʧʣʘʥʘ [4; 5] ʠ ʦʧʨʝʜʝʣʠʪʝʣʴ-

ʥʳʭ ʪʘʙʣʠʮ ʦʪʜʝʣʴʥʳʭ ʩʝʤʝʡʩʪʚ ʠ ʨʦʜʦʚ [3; 9; 10]. ɼʣʷ ʠʟʫʯʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʪ-

ʜʝʣʴʥʳʭ ʚʠʜʦʚ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʠʥʦʢʫʣʷʨʥʳʡ ʤʠʢʨʦʩʢʦʧ ʄɹʉ-10 ʠ ʨʫʯʥʳʝ 
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 ʣʫʧʳ. ɺʩʝʛʦ ʫʯʪʝʥʦ ʙʦʣʝʝ 300 ʵʢʟʝʤʧʣʷʨʦʚ. ʉʦʙʨʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʥʘʭʦʜʠʪʩʷ ʚ ʢʦʣʣʝʢʮʠʠ ʘʚ-

ʪʦʨʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʶʛʦ-ʚʦʩʪʦʢʘ ɹʝʣʘʨʫʩʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʠ ʧʦʜʪʚʝʨʞʜʝʥʦ 

ʦʨʠʛʠʥʘʣʴʥʳʤʠ ʩʙʦʨʘʤʠ ʦʙʠʪʘʥʠʝ 98 ʚʠʜʦʚ ʦʩ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 9 ʩʝʤʝʡʩʪʚʘʤ. 

ʀʥʬʨʘʦʪʨʷʜ VESPOMORPHA 

ʅʘʜʩʝʤʝʡʩʪʚʦ CHRYSIOIDEA 

I. ʉʝʤʝʡʩʪʚʦ Chrysididae 

ʇʦʜʩʝʤʝʡʩʪʚʦ Chrysidinae 

1) Chrysis angustula Schenck, 1856 

= brevidens Tournier, 1879 

2) Chrysis fulgida Linnaeus, 1761 

3) Chrysis graelsii Gu®rin-Meneville, 1842 

= sybarita Fºrster, 1853 

4) Chrysis ignita Linnaeus, 1758 

5) Chrysis impressa Schenck, 1856 
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6) Chrysis longula Abeille de Perrin, 1879 

7) Hedychrum gerstaeckeri Chevrier, 1869 

8) Hedychrum nobile (Scopoli, 1763) 

9) Hedychrum rutilans Dahlbom, 1854 

= intermedium Dahlbom, 1845 

10) Trichrysis cyanea (Linnaeus, 1758) 

ʅʘʜʩʝʤʝʡʩʪʚʦ SCOLIOIDEA 

II. ʉʝʤʝʡʩʪʚʦ SAPYGIDAE 

ʇʦʜʩʝʤʝʡʩʪʚʦ SAPYGINAE 

11) Sapyga similis (Fabricius, 1793) 

III. ʉʝʤʝʡʩʪʚʦ SCOLIIDAE 

ʇʦʜʩʝʤʝʡʩʪʚʦ Scoliinae 

12) Megascolia maculata (Drury, 1773) 

13) Scolia hirta (Schrank 1781) 

14) Scolia sexmaculata (Muller, 1766) 

= quadripunctata Fabricius, 1775 

= violacea Panzer, 1799 

IV. ʉʝʤʝʡʩʪʚʦ TIPHIIDAE 

ʇʦʜʩʝʤʝʡʩʪʚʦ Methochinae 

15) Metocha ichneumonides Latreille, 1804 

ʇʦʜʩʝʤʝʡʩʪʚʦ Tiphiinae 

16) Tiphia femorata Fabricius, 1775 

V. ʉʝʤʝʡʩʪʚʦ MUTILLIDAE 

ʇʦʜʩʝʤʝʡʩʪʚʦ Mutillinae 

17) Mutilla europaea Linnaeus, 1758 

18) Smicromyrme rufipes (Fabricius, 1787) 

ʅʘʜʩʝʤʝʡʩʪʚʦ POMPILOIDEA 

VI. Cʝʤʝʡʩʪʚʦ POMPILIDAE 

ʇʦʜʩʝʤʝʡʩʪʚʦ Pompilinae 

19) Agenioideus sericeus (Vander Linden, 1827) 

20) Anoplius aeruginosus Tournier, 1890 

21) Anoplius concinnus (Dahlbom, 1843) 

22) Anoplius infuscatus (Vander Linden, 1827) 

23) Anoplius viaticus (Linnaeus 1758) 

24) Batozonellus lacerticida (Pallas, 1771) 

25) Episyron albonotatum (Vander Linden, 1827) 

= ordinarius Priesner, 1966 

26) Episyron arrogans (Smith, 1873) 

= tripunctatus (Dahlbom, 1843) 

27) Pompilus cinereus (Fabricius, 1775) 

= plumbeus (Fabricius, 1787) 

ʇʦʜʩʝʤʝʡʩʪʚʦ Pepsinae 

28) Auplopus carbonarius (Scopoli, 1763) 

29) Deuteragenia bifasciatus (Geoffroy, 1785) 

30) Priocnemis exaltata (Fabricius, 1775) 

31) Priocnemis fennica Haupt, 1927 

32) Priocnemis hyalinata (Fabricius, 1793) 

= femoralis (Dahlbom, 1829) 

ʅʘʜʩʝʤʝʡʩʪʚʦ VESPOIDEA 

VII. ʉʝʤʝʡʩʪʚʦ VESPIDAE 

ʇʦʜʩʝʤʝʡʩʪʚʦ Polistinae 

33) Polistes dominula (Christ, 1791) 

= gallica (Linnaeus, 1767) 

34) Polistes nimpha (Christ, 1791) 

ʇʦʜʩʝʤʝʡʩʪʚʦ Vespinae 

35) Dolichovespula media (Retzius, 1783) 

36) Dolichovespula saxonica (Fabricius, 1793) 
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37) Dolichovespula sylvestris (Scopoli, 1763) 

38) Vespa crabro Linnaeus, 1758 

39) Vespula austriaca (Panzer, 1799) 

40) Vespula germanica (Fabricius, 1793) 

41) Vespula rufa (Linnaeus, 1758) 

42) Vespula vulgaris (Linnaeus, 1758) 

ʇʦʜʩʝʤʝʡʩʪʚʦ Eumeninae 

43) Ancistrocerus antilope (Panzer, 1798) 

44) Ancistrocerus gazella (Panzer, 1798) 

45) Ancistrocerus nigricornis (Curtis, 1826) 

= callosus (Thomson, 1870) 

46) Ancistrocerus parietinus (Linnaeus, 1761) 

47) Ancistrocerus parietum (Linnaeus, 1758) 

48) Ancistrocerus scoticus (Curtis, 1826) 

49) Discoelius dufourii Lepeletier, 1841 

50) Eumenes coarctatus (Linnaeus 1758) 

51) Eumenes coronatus (Panzer, 1799) 

= atricornis (Fabricius, 1804) 

52) Eumenes pedunculatus (Panzer, 1799) 

53) Gymnomerus laevipes (Shuckard, 1837) 

54) Microdynerus parvulus (Herrich-Schªffer, 1838) 

55) Symmorphus angustatus (Zetterstedt, 1838) 

= suecicus (Saussure, 1856) 

56) Symmorphus bifasciatus (Linnaeus, 1761) 

= mutinensis (Baldini, 1894) 

= sinuatus (Fabricius, 1793) 

57) Symmorphus crassicornis (Panzer, 1798) 

ʅʘʜʩʝʤʝʡʩʪʚʦ APOIDEA 

VIII. ʉʝʤʝʡʩʪʚʦ SPHECIDAE 

ʇʦʜʩʝʤʝʡʩʪʚʦ Sceliphrinae 

58) Sceliphron curvatum (Smith, 1870) 

59) Sceliphron destillatorium (Illiger, 1807) 

ʇʦʜʩʝʤʝʡʩʪʚʦ Sphecinae 

60) Prionyx viduatus argentatus Mocs§ry, 1883  

61) Sphex funerarius Gussakovskij, 1934 

= maxillosus Fabricius, 1793 

= rufocinctus Brull®, 1863 

ʇʦʜʩʝʤʝʡʩʪʚʦ Ammophilinae 

62) Ammophila pubescens Curtis, 1836 

63) Ammophila sabulosa (Linnaeus, 1758) 

IX. ʉʝʤʝʡʩʪʚʦ CRABRONIDAE 

ʇʦʜʩʝʤʝʡʩʪʚʦ Pemphredoninae 

64) Diodontus minutus (Fabricius, 1793) 

ʇʦʜʩʝʤʝʡʩʪʚʦ Crabroninae 

65) Crabro cribrarius (Linnaeus, 1758) 

66) Crabro peltarius (Schreber, 1784) 

67) Crabro scutellatus (Scheven, 1781) 

68) Crossocerus annulipes (Lepeletier & Brull®, 1835) 

= ambiguus Dahlbom, 1842 

69) Ectemnius cavifrons (Thomson, 1870) 

70) Ectemnius cephalotes (Olivier, 1792) 

71) Ectemnius continuus (Fabricius, 1804) 

= fuscitarsis (Herrich-Schaeffer, 1841) 

= vagus (Rohwer, 1917) 

72) Ectemnius fossorius (Linnaeus, 1758) 

73) Ectemnius lapidarius (Panzer, 1804) 

= chrysostomus (Lepeletier & Brull®, 1835) 




