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ʉɽʂʎʀʗ 1. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

 

 

ɻʦʣʦʜʦʚ ɺ.ɸ. 
ʢ. ʬ.-ʤ. ʥ., ʌɻɸʆʋ ɺʆ çʖʋʨɻʋ(ʅʀʋ)è 

golodovva@susu.ru 

 

ʉʚʦʡʩʪʚʘ ʯʠʩʣʦʚʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ  

ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʪʦʯʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʚʳʯʠʩʣʝʥʠʡ
1
 

 

ɺʚʝʜʝʥʠʝ 

ʌʘʢʪʠʯʝʩʢʠʤ ʩʪʘʥʜʘʨʪʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ 

ʯʠʩʝʣ ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ ʷʚʣʷʝʪʩʷ IEEE754. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [1] ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʯʠʩʣʘ ʩ ʧʣʘʚʘʶʱʝʡ 

ʪʦʯʢʦʡ ʚ ʜʚʦʠʯʥʦʤ ʬʦʨʤʘʪʝ:(2
k+1-N

)Ön, ʛʜʝ n-ʤʘʥʪʠʩʩʘ (ʟʥʘʢʦʚʦʝ 

ʮʝʣʦʝ), ʘ k-ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ (ʙʝʟʟʥʘʢʦʚʦʝ ʮʝʣʦʝ). ɺ ʨʘʤʢʘʭ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʪʚʦʜʠʪʩʷ (K+1) ʙʠʪ ʜʣʷ ʧʦʢʘʟʘʪʝʣʷ ʩʪʝʧʝʥʠ ʠ N ʙʠʪ 

ʜʣʷ ʤʘʥʪʠʩʩʳ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ:(1ī2
K
)<k< 2

K
ʠ ī2

N
<n< 2

N
. ʆʯʝʚʠʜʥʦ, 

ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ ʥʝ ʧʨʝʜʩʪʘʚʠʤʳ ʚ ʪʘʢʦʤ 

ʚʠʜʝ ʪʦʯʥʦ ʠ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʚʳʯʠʩʣʝʥʠʷʭ ʦʧʝʨʘʮʠʠ ʩʦʚʝʨʰʘʶʪʩʷ 

ʥʘʜ ʧʨʠʙʣʠʞʝʥʠʷʤʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ. 
ʅʘ ʤʥʦʞʝʩʪʚʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʯʠʩʝʣ ʥʝ ʚʳʧʦʣʥʷʶʪʩʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʟʘʢʦʥʳ ʤʘʪʝʤʘʪʠʢʠ (ʥʘʧʨʠʤʝʨ, ʩʚʦʡʩʪʚʦ 

ʘʩʩʦʮʠʘʪʠʚʥʦʩʪʠ), ʩʧʨʘʚʝʜʣʠʚʳʝ ʜʣʷ ʧʦʣʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ. 

ʌʦʨʤʘʪʳ binary32, binary64, ʩʪʘʥʜʘʨʪʘ IEEE754-2008 

ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʩʨʝʜʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ʂʨʠʪʠʢʘ ʩʪʘʥʜʘʨʪʘ [2,3] ʠʟʚʝʩʪʥʘ ʜʘʚʥʦ, ʦʜʥʘʢʦ 

ʦʪʩʫʪʩʪʚʠʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʜʝʣʘʝʪ ʢʨʠʪʠʢʫ ʤʝʥʝʝ ʟʥʘʯʠʤʦʡ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʷʜ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʤʠ 
ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʯʠʩʝʣ ʜʣʷ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʨʘʩʯʝʪʦʚ, ʯʪʦʙʳ ʦʪʨʘʞʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʥʘʠʙʦʣʝʝ 

ʧʦʣʥʦ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʏʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ: ʢʦʥʝʯʥʳʝ, ʪʦ ʝʩʪʴ 

ʜʘʶʱʠʝ ʪʦʯʥʳʡ ʦʪʚʝʪ ʟʘ ʠʟʚʝʩʪʥʦʝ ʜʦ ʥʘʯʘʣʘ ʚʳʯʠʩʣʝʥʠʡ ʯʠʩʣʦ 

ʰʘʛʦʚ ʠ ʠʪʝʨʘʮʠʦʥʥʳʝ, ʫʪʦʯʥʷʶʱʠʝ ʦʪʚʝʪ ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ. ʇʨʠ 
ʵʪʦʤ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʘʣʛʦʨʠʪʤʳ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʦʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʧʦʛʨʝʰʥʦʩʪʷʤ, ʪ.ʝ. ʦʰʠʙʢʠ ʦʢʨʫʛʣʝʥʠʷ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʥʦʤʝʨʘ ʠʪʝʨʘʮʠʠ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ 

                                                             
1
ʈʘʙʦʪʘ ʧʦʜʜʝʨʞʘʥʘ ʛʨʘʥʪʦʤ ʈʌʌʀ, ʧʨʦʝʢʪ ˉ 16-31-00108\16 

mailto:golodovva@susu.ru
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ʚʣʠʷʥʠʝ ʥʘ ʨʝʟʫʣʴʪʘʪ. ʇʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʚʩʝ ʤʝʪʦʜʳ 

ʩʪʘʥʦʚʷʪʩʷ ʧʦʜʚʝʨʞʝʥʳ ʦʰʠʙʢʘʤ, ʟʘʣʦʞʝʥʥʳʤ ʚ ʬʦʨʤʘʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʯʠʩʝʣ, ʯʪʦ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʨʘʩʯʝʪʦʚ. 

ʇʘʨʘʣʣʝʣʴʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʚʣʠʷʥʠʶ 

ʦʰʠʙʦʢ ʦʢʨʫʛʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ  ʥʝʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʇʝʨʝʯʠʩʣʠʤ ʩʚʦʡʩʪʚʘ 
ʯʠʩʣʦʚʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ, ʯʪʦʙʳ 

ʧʨʦʚʦʜʠʪʴ ʨʘʩʯʝʪʳ ʙʝʟ ʦʢʨʫʛʣʝʥʠʡ ʠ ʦʰʠʙʦʢ (ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʨʘʤʢʘʭ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ): 

1. ʇʨʝʜʦʩʪʘʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʦʰʠʙʦʢ ʧʝʨʝʧʦʣʥʝʥʠʷ ʠ ʦʙʥʫʣʝʥʠʷ ʠ 
ʟʘʜʘʚʘʪʴ ʜʠʘʧʘʟʦʥ ʜʦʩʪʘʪʦʯʥʳʡ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʵʢʟʝʤʧʣʷʨʘ ʟʘʜʘʯʠ.  

2. ʇʦʟʚʦʣʷʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʧʝʨʝʥʦʩʠʤʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ 

ʢʘʢ ʥʘ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ, ʪʘʢ ʠ ʥʘ ʚʩʝʭ ʫʩʪʨʦʡʩʪʚʘʭ 
ʛʝʪʝʨʦʛʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

3. ʇʦʙʠʪʦʚʫʶ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ ʥʘ ʫʩʪʨʦʡʩʪʚʘʭ 

ʨʘʟʣʠʯʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ (ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ) ʠ ʚ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʷʭ. 

4. ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʘʣʛʦʨʠʪʤʳ ʜʦʣʞʥʳ ʜʘʚʘʪʴ 

ʠʜʝʥʪʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʨʘʟʣʠʯʥʦʛʦ ʯʠʩʣʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. 
5. ɹʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʳʤʠ ʧʦ ʩʢʦʨʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʧʘʤʷʪʠ ʠ ʵʥʝʨʛʦʟʘʪʨʘʪʘʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

ʇʨʠʚʝʜʝʥʥʳʡ ʩʧʠʩʦʢ ʥʝ ʩʦʜʝʨʞʠʪ ʥʠʢʘʢʠʭ ʩʧʝʮʠʬʠʢʘʮʠʡ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʯʠʩʝʣ ʠ ʫʢʘʟʘʥʥʳʤ ʧʫʥʢʪʘʤ ʤʦʛʫʪ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʯʠʩʣʘ. 

ʅʘʧʨʠʤʝʨ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩ 

ʮʝʣʦʯʠʩʣʝʥʥʳʤ ʯʠʩʣʠʪʝʣʝʤ ʠ ʟʥʘʤʝʥʘʪʝʣʝʤ, ʟʘʧʠʩʘʥʥʳʤʠ ʚ 

ʧʦʟʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʩʯʠʩʣʝʥʠʷ. ʊʘʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ 
ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʥʠʤ ʚ ʨʘʤʢʘʭ ʛʝʪʝʨʦʛʝʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʩʠʩʪʝʤʳ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʨʘʙʦʪʘʭ ʘʚʪʦʨʘ, ʩʤ. ʩʩʳʣʢʫ [4] ʠ ʩʧʠʩʦʢ 

ʣʠʪʝʨʘʪʫʨʳ ʚ ʥʝʡ. 

ʀʥʦʡ ʧʦʜʭʦʜ ʧʨʝʜʣʦʞʝʥ ʚ ʨʘʙʦʪʝ John L. Gustafson çThe end 

of the error. Enum Computingè. ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʦʙʣʘʜʘʝʪ ʧʨʠʚʝʜʝʥʥʳʤ 

ʚʳʰʝ ʩʧʠʩʢʦʤ ʩʚʦʡʩʪʚ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʩʪʨʫʢʪʫʨʘ enum ʩʦʜʝʨʞʠʪ: 

ʟʥʘʢ, ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ, ʜʨʦʙʥʫʶ ʯʘʩʪʴ, ʩʧʝʮʠʘʣʴʥʳʡu-ʙʠʪ, 
ʨʘʟʤʝʨʳ ʧʦʣʝʡ ʧʦʢʘʟʘʪʝʣʷ ʩʪʝʧʝʥʠ ʠ ʜʨʦʙʥʦʡ ʯʘʩʪʠ. ʉʪʨʫʢʪʫʨʘ 

enum ʥʘʧʦʤʠʥʘʝʪ IEEE754floating-point number format, ʥʦ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʥʝʛʦ, ̫ ʚʣʷʝʪʩʷ ʨʘʩʰʠʨʷʝʤʦʡ. 
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ʆʙʘ ʦʧʠʩʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʯʠʩʣʘ ʦʙʣʘʜʘʶʪ ʚʘʞʥʳʤ 

ʩʚʦʡʩʪʚʦʤ - ʠʭ ʨʘʟʤʝʨ ʟʘʚʠʩʠʪ ʦʪ ʭʨʘʥʠʤʦʛʦ ʯʠʩʣʘ, ʠ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʣʠʯʝʩʪʚʦ ʙʠʪ ʯʠʩʣʘ ʤʝʥʷʝʪʩʷ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʪʨʝʙʫʝʤʫʶ ʪʦʯʥʦʩʪʴ. 

ʆʙʩʫʞʜʝʥʠʝ 
ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢʠʝ ʘʩʧʝʢʪʳ ʨʝʘʣʠʟʘʮʠʠ ʚʣʠʷʶʪ ʥʘ ʪʦʪ ʠʣʠ 

ʠʥʦʡ ʧʫʥʢʪ ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʧʠʩʢʘ ʪʨʝʙʦʚʘʥʠʡ. 

ɼʣʷ ʭʨʘʥʝʥʠʷ ʯʠʩʣʘ ʩ ʫʯʝʪʦʤ ʝʛʦ ʟʥʘʯʝʥʠʷ ʪʨʝʙʫʝʪʩʷ 

ʫʧʨʘʚʣʝʥʠʝ ʧʘʤʷʪʴʶ, ʪʦ ʝʩʪʴ ʚʳʜʝʣʝʥʠʝ ʠ ʦʩʚʦʙʦʞʜʝʥʠʝ 

ʪʨʝʙʫʝʤʦʛʦ ʯʠʩʣʘ ʙʠʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʢʫʱʝʛʦ ʟʥʘʯʝʥʠʷ. ʃʶʙʦʡ 

ʬʦʨʤʘʪ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʙʠʪ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʯʠʩʣʘ ʧʨʠʚʦʜʠʪ ʣʠʙʦ ʢ ʦʰʠʙʢʘʤ ʚ ʭʦʜʝ ʚʳʯʠʩʣʝʥʠʡ, ʣʠʙʦ ʢ 

ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʧʝʨʝʨʘʩʭʦʜʫ ʧʘʤʷʪʠ. 
ɸʨʭʠʪʝʢʪʫʨʘ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚʝʩʴʤʘ 

ʨʘʟʥʦʦʙʨʘʟʥʘ, ʢʘʢ ʧʨʘʚʠʣʦ ʥʘ ʫʩʪʨʦʡʩʪʚʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʪʠʧʦʚ ʷʟʳʢʘ ʉ ʥʘ ʫʨʦʚʥʝ 

ʤʠʢʨʦʘʨʭʠʪʝʢʪʫʨʳ, ʪʦʛʜʘ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦʝ ʨʘʩʰʠʨʷʝʤʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʯʠʩʣʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ ʪʦʣʴʢʦ ʧʨʦʛʨʘʤʤʥʦ, 

ʪʦ ʝʩʪʴ ʪʨʝʙʫʝʪ ʪʦʣʴʢʦ ʫʩʠʣʠʡ ʧʨʦʛʨʘʤʤʠʩʪʘ. ɼʦʩʪʘʪʦʯʥʦ 

ʦʙʝʩʧʝʯʠʪʴ ʭʨʘʥʝʥʠʝ ʠ ʦʧʝʨʘʮʠʠ ʩ ʚʳʙʨʘʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ  
ʯʠʩʣʘ ʯʝʨʝʟ ʦʧʝʨʘʮʠʠ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʮʝʣʦʯʠʩʣʝʥʥʳʤʠ ʪʠʧʘʤʠ 

ʷʟʳʢʘ ʉ, ʚʳʯʠʩʣʝʥʠʷ ʩ ʢʦʪʦʨʳʤʠ  ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʪʘʥʜʘʨʪʦʤ ʷʟʳʢʘ. 

ʂʦʤʧʠʣʷʪʦʨʳ ʷʟʳʢʘ ʉ ʩʫʱʝʩʪʚʫʶʪ ʜʣʷ ʚʩʝʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ, ʘ ʥʘʣʠʯʠʝ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʯʠʩʣʘ ʚ ʩʪʘʥʜʘʨʪʥʳʝ ʮʝʣʦʯʠʩʣʝʥʥʳʝ ʪʠʧʳ ʷʟʳʢʘ ʉ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʠʜʝʥʪʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʣʶʙʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ, ʛʜʝ ʠʤʝʝʪʩʷ ʧʦʜʜʝʨʞʢʘ ʷʟʳʢʘ C. 
ʇʘʨʘʣʣʝʣʴʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʪʨʝʙʫʶʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ, 

ʧʦʩʢʦʣʴʢʫ ʨʘʟʣʠʯʥʳʡ ʦʙʲʝʤ ʚʳʯʠʩʣʝʥʠʡ ʥʘ ʫʟʣʝ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ 

ʢ ʨʘʟʣʠʯʥʳʤ ʥʘʢʦʧʣʝʥʠʷʤ ʦʰʠʙʦʢ ʦʢʨʫʛʣʝʥʠʷ. ɼʦʩʪʘʪʦʯʥʦ 

ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ ʦʢʨʫʛʣʝʥʠʷ ʚ ʨʘʤʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʯʠʩʣʘ, 

ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʦʙʠʪʦʚʫʶ ʠʜʝʥʪʠʯʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʚ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʷʭ. 

ʊʨʝʙʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʟʥʘʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ 
ʚʳʙʨʘʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʯʠʩʣʘ ʘʣʛʦʨʠʪʤʦʚ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʫʩʪʨʦʡʩʪʚʝ. 

ʅʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʩʩʠʚʥʦ-ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

GPU ʜʣʷ ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʘʟʨʷʜʦʚ ʯʠʩʣʘ ʚ ʧʦʟʠʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ. ɸʜʘʧʪʘʮʠʷ ʦʙʲʝʤʘ ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʘʤʷʪʠ ʢ 

ʟʥʘʯʝʥʠʶ ʭʨʘʥʠʤʦʛʦ ʯʠʩʣʘ ʵʬʬʝʢʪʠʚʥʦ ʨʘʩʭʦʜʫʝʪ ʨʝʩʫʨʩ ʧʘʤʷʪʠ. 
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ɿʘʢʣʶʯʝʥʠʝ 

ʂʦʤʧʴʶʪʝʨʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʯʠʩʣʘ, ʣʠʰʝʥʥʦʝ ʥʝʜʦʩʪʘʪʢʦʚ 

ʧʨʠʩʫʱʠʭ IEEE754, ʥʦ ʧʨʠ ʵʪʦʤ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦʝ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʣʴʥʳʭ ʨʘʩʯʝʪʦʚ, ʪʨʝʙʫʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩ ʧʘʤʷʪʴʶ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ ʩ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʇʦʣʫʯʝʥʥʦʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 
ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʯʠʩʣʘ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʟʘʜʘʯʠ, 

ʪʨʝʙʫʶʱʠʝ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʡ. 

 
ʃʠʪʝʨʘʪʫʨʘ 

1. IEEE. 754-2008: IEEE standard for floating-point arithmetic. /. 

http://ieeexplore.ieee.org/servlet/opac?punumber=4610933. - [online], 

August 2008. 

2. Knuth D. E. The Art of Computer Programming, volume 2 / Donald. 

E. Knuth. - Addison-Wesley Longman, second edition, 1981. 

3. Gustafson J. L.  The End of Error: Unum Computing / John L. 

Gustafson. - Chapman & Hall/CRC Computational Science. Chapman 

and Hall/CRC, 2015. 

4. ɻʦʣʦʜʦʚ ɺ.ɸ. ʄʘʩʰʪʘʙʠʨʫʝʤʳʝ ʘʣʛʦʨʠʪʤʳ ʮʝʣʦʯʠʩʣʝʥʥʦʡ 

ʘʨʠʬʤʝʪʠʢʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʜʜʝʨʞʢʠ ʨʘʮʠʦʥʘʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ 

ʚ ʛʝʪʝʨʦʛʝʥʥʳʭ ʩʨʝʜʘʭ / ɺ.ɸ. ɻʦʣʦʜʦʚ, ɸ.ɺ. ʇʘʥʶʢʦʚ // ɺʝʩʪʥʠʢ 

ʖʞʥʦ-ʋʨʘʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʩʝʨʠʷ 

"ɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ".ï ʀʟʜʘʪʝʣʴʩʢʠʡ 

ʮʝʥʪʨ ʖʋʨɻʋ, 2015 .ï ʊʦʤ 4, ˉ 2 .ï ʉ. 71ï88. 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 



11 
 

ʋɼʂ 002.53:004.89 

 

ʏʝʥ ɸʣʝʢʩʘʥʜʨʘ ʕʜʫʘʨʜʦʚʥʘ 
ʙʘʢʘʣʘʚʨ 3 ʢʫʨʩʘ 

ʇʦʜʦʣʴʩʢʘʷ ʆʣʴʛʘ ɺʠʢʪʦʨʦʚʥʘ 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʬʠʣʠʘʣ ʌɻɹʆʋ ɺʆ çɺɻʋʕʉè ʚ ʛ. ʅʘʭʦʜʢʝ, ʈʦʩʩʠʷ, ʅʘʭʦʜʢʘ 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʀʉʂʋʉʉʊɺɽʅʅʓʍ ʅɽʁʈʆʅʅʓʍ 

ʉɺʗɿɽʁ ɼʃʗ ʈɽʐɽʅʀʗ ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʓʍ ɿɸɼɸʏ 

 
ɸʥʥʦʪʘʮʠʷ: ɺʳʷʚʣʝʥʳ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ 

ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ (ʀʅʉ). ʀʟʣʦʞʝʥʘ ʩʧʝʮʠʬʠʢʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʡʨʦʩʝʪʝʚʦʡ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

ʜʣʷ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʥʝʡʨʦʩʝʪʝʚʳʝ ʤʦʜʝʣʠ, ʘʨʭʠʪʝʢʪʫʨʘ 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʤ 

ʠʥʪʝʣʣʝʢʪʝ ʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ, ʥʘʩʪʫʧʘʪʝʣʴʥʦ ʧʨʦʥʠʢʘʶʪ ʚʦ 

ʤʥʦʛʠʝ ʩʬʝʨʳ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ ʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʠʥʩʪʨʫʤʝʥʪ, 

ʧʦʚʳʰʘʶʱʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀʊ 
(ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ) ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ, ʨʝʰʘʶʱʠʭ ʩʣʦʞʥʝʡʰʠʝ ʧʨʠʢʣʘʜʥʳʝ 

ʟʘʜʘʯʠ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʝʩʴʤʘ ʘʢʪʠʚʥʦ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʩʬʝʨʝ ʩʦʟʜʘʥʠʷ ʥʦʚʝʡʰʠʭ ʤʝʪʦʜʦʚ, ʪʝʭʥʦʣʦʛʠʡ, ʤʦʜʝʣʝʡ,  ʩʨʝʜʩʪʚ ʠ 

ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ. ʀʭ 

ʦʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ ʷʚʣʷʶʪʩʷ: 

- ʫʩʠʣʝʥʠʝ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ, ʠʤʝʶʱʠʭ 
ʩʣʘʙʫʶ ʠʣʠ ʦʪʩʫʪʩʪʚʫʶʱʫʶ ʩʪʨʫʢʪʫʨʫ, ʚ ʢʦʪʦʨʦʡ ʥʝʚʦʟʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʠʧʦʚʳʝ ʧʦʜʭʦʜʳ ʜʣʷ ʪʦʯʥʦʛʦ ʦʧʠʩʘʥʠʷ ʧʨʦʙʣʝʤʥʦʡ 

ʩʠʪʫʘʮʠʠ 

- ʚʢʣʶʯʝʥʠʝ ʚ ʩʭʝʤʫ ʩʠʩʪʝʤ ʀʇʇʈ ʤʝʪʦʜʦʚ ʠ ʤʦʜʝʣʝʡ, 

ʩʦʟʜʘʥʥʳʭ  ʥʘ ʦʙʨʘʙʦʪʢʝ ʨʘʟʥʦʧʣʘʥʦʚʳʭ ʜʘʥʥʳʭ ʠ ʟʥʘʥʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʵʢʩʧʝʨʪʥʳʭ  

- ʩʤʝʱʝʥʠʝ ʫʧʦʨʘ ʚ ʧʦʣʴʟʫ çʘʢʪʠʚʥʦʡè ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ 
ʨʝʰʝʥʠʷ 

- ʠʥʪʝʥʩʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʥʘʥʠʡ ʠ ʜʘʥʥʳʭ 
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- ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʤʦʜʫʣʴʥʦʩʪʠ, ʘʜʘʧʪʠʚʥʦʩʪʠ, 

ʛʠʙʨʠʜʥʦʩʪʠ ʠ  ʧʨʠʥʮʠʧʘ çʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠè. 

ʇʦʤʠʤʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, 

ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʩʣʦʞʥʳʭ, 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠ ʩʣʦʞʥʦ ʬʦʨʤʘʣʠʟʫʝʤʳʭ ʟʘʜʘʯ, ʚʝʜʝʪʩʷ 

ʠʥʪʝʥʩʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʩʬʝʨʝ ʨʘʟʨʘʙʦʪʢʠ  ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ  

ʨʘʟʨʘʙʦʪʢʠ, ʥʘʧʨʠʤʝʨ ʥʝʡʨʦʩʝʪʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ. 
ʉʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʪʝʭʥʦʣʦʛʠʠ ʀʅʉ ʷʚʣʷʶʪʩʷ 

ʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ, ʚʚʠʜʫ ʧʦʚʳʰʝʥʥʦʡ ʩʣʦʞʥʦʩʪʠ, ʠʣʠ 

ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʦʧʠʩʘʥʠʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʠ [1]. ʆʜʥʘʢʦ, ʧʨʦʚʝʜʷ ʘʥʘʣʠʟ 

ʨʘʙʦʪ, ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʵʬʬʝʢʪʠʚʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʪʝʭʥʦʣʦʛʠʡ ʀʅʉ, ʦʩʪʘʶʪʩʷ 

ʥʝʨʝʰʝʥʥʳʤʠ. ʂ ʪʘʢʦʚʳʤ ʦʪʥʦʩʷʪʩʷ: ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʳʙʦʨ 

ʘʣʛʦʨʠʪʤʦʚ ʦʙʫʯʝʥʠʷ ʤʥʦʛʦʩʣʦʡʥʦʡ ʤʦʜʝʣʠ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ 
ʤʝʪʦʜʘ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ; ʜʝʬʠʮʠʪ ʤʝʪʦʜʦʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʧʦʜʩʪʨʦʝʢ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʜʫʨʳ ʦʙʫʯʝʥʠʷ, 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʤʝʪʦʜʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ 

ʪʦʧʦʣʦʛʠʡ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ; ʦʪʩʫʪʩʪʚʠʝ ʤʝʪʦʜʦʚ ʠʩʪʦʣʢʦʚʘʥʠʷ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʀʅʉ ʠʤʝʝʪ ʩʚʦʠ ʥʝʦʩʧʦʨʠʤʳʝ ʠ ʚʘʞʥʳʝ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ: 
- ʥʝʡʨʦʩʝʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ  ʘʜʘʧʪʠʚʥʳʝ ʩʘʤʦ 

ʦʙʫʯʘʶʱʠʝ ʩʠʩʪʝʤʘʤʠ, ʠʟʚʣʝʢʘʶʱʠʝ ʥʘ ʨʝʘʣʴʥʳʭ ʧʨʠʤʝʨʘʭ 

ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʪʷʞʝʣʦ ʧʨʦʤʦʜʝʣʠʨʦʚʘʪʴ 

ʜʠʥʘʤʠʯʝʩʢʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʩʦʜʝʨʞʘʪ ʦʱʫʪʠʤʳʡ ʤʘʩʩʠʚ 

ʟʘʤʘʩʢʠʨʦʚʘʥʥʳʭ, ʥʝ ʧʦʜʜʘʶʱʠʭʩʷ ʢʦʥʪʨʦʣʶ, ʟʘʰʫʤʣʝʥʥʳʭ ʠ 

ʥʝʧʦʣʥʳʭ ʧʘʨʘʤʝʪʨʦʚ; 

- ʧʨʠʤʝʥʝʥʠʝ ʥʝʡʨʦʩʝʪʝʡ ʧʦʟʚʦʣʠʪ ʨʝʰʘʪʴ  ʪʨʫʜʥʦ 

ʚʳʧʦʣʥʷʝʤʳʝ ʟʘʜʘʯʠ, ʘ ʪʘʢ ʞʝ ʪʝ, ʯʴʝ ʨʝʰʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʤ 
ʤʝʪʦʜʦʤ ʥʝʚʦʟʤʦʞʥʦ, ʚʚʠʜʫ ʥʝʭʚʘʪʢʠ ʬʦʨʤʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ; 

- ʦʙʣʘʜʘʶʪ ʩʦʯʝʪʘʪʝʣʴʥʦʡ ʧʘʤʷʪʴʶ,  ʠ ʚ ʨʘʙʦʪʝ ʠʤʝʶʪ 

ʩʚʦʡʩʪʚʦ ʥʘʢʘʧʣʠʚʘʥʠʷ ʠ ʦʙʦʱʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʩʦ 

ʚʨʝʤʝʥʝʤ ʚʦʟʨʘʩʪʘʝʪ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ; 

- ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʦʙʫʯʝʥʠʠ ʥʝʡʨʦʩʝʪʠ ʜʣʷ 

ʦʪʜʝʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʙʦʣʝʝ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ, ʧʦʚʳʰʝʥʠʝ ʝʛʦ ʥʘʜʝʞʥʦʩʪʠ ʠ 
ʜʦʩʪʦʚʝʨʥʦʩʪʠ; 

- ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ 

ʚʳʯʠʩʣʝʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ 
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ɻʣʘʚʥʳʤ ʦʪʣʠʯʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ  ʦʪ ʠʥʳʭ 

ʩʧʦʩʦʙʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ 

ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʩʪʴ ʩʚʷʟʝʡ. ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠʩʢʫʩʩʪʚʝʥʥʦʡ 

ʥʝʡʨʦʥʥʦʡ ʩʚʷʟʠ ī ʧʨʝʜʥʘʟʥʘʯʝʥʳʝ ʜʣʷ ʨʘʙʦʪʳ ʩ ʚʝʢʪʦʨʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ. ʂʘʞʜʳʡ ʥʝʡʨʦʥ ʦʙʳʯʥʦ ʧʨʠʚʷʟʘʥ ʢ ʦʩʪʘʣʴʥʳʤ 

ʥʝʡʨʦʥʘʤ ʧʨʝʜʳʜʫʱʝʛʦ ʫʨʦʚʥʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʊʠʧʠʟʘʮʠʷ 

ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʝʡʨʦʥʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʵʪʘʧʝ ʦʙʫʯʝʥʠʷ 
ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʘʥʥʳʭ. Aʨʭʠʪʝʢʪʫʨʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ 

ʩʝʪʝʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʩʣʦʸʚ (ʥʝʩʚʷʟʘʥʥʳʭ ʧʦʜʤʥʦʞʝʩʪʚ). ʅʘ ʢʘʞʜʦʤ ʩʣʦʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ ʥʝʡʨʦʥʳ. ʆʙʨʘʙʦʪʢʘ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʘʞʜʦʤ ʠʟ ʩʣʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʉʚʷʟʴ 

ʩʣʦʝʚ ʀʅʉ, ʟʘʯʘʩʪʫʶ, ʷʚʣʷʶʪʩʷ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʡ ʠ ʠʤʝʝʪ 

ʨʝʛʫʣʠʨʫʝʤʳʡ ʚʝʩ (ʩʠʥʘʧʪʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ). ɺʝʩ ʢʘʥʘʣʦʚ ʩʚʷʟʠ 

ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʚʦ ʚʨʝʤʷ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʙʫʯʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ 
ʀʅʉ ʧʦ ʫʞʝ ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ [2]. 

 ɸʨʭʠʪʝʢʪʫʨʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚʦ ʚʨʝʤʷ 

ʦʙʫʯʝʥʠʷ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʠʟ-ʟʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʩʘʤʠʭ 

ʥʝʡʨʦʥʥʳʭ ʩʚʷʟʷʭ. ʂʘʞʜʳʡ ʥʝʡʨʦʥ ʚʳʧʦʣʥʷʝʪ ʵʣʝʤʝʥʪʘʨʥʫʶ 

ʦʧʝʨʘʮʠʶ ī ʚʟʚʝʰʠʚʘʥʠʝ ʟʥʘʯʝʥʠʡ ʩʚʦʠʭ ʚʭʦʜʦʚ ʩ ʩʦʙʩʪʚʝʥʥʳʤ 

ʩʠʥʘʧʪʠʯʝʩʢʠʤ ʚʝʩʦʤ, ʭʨʘʥʠʤʳʤ ʣʦʢʘʣʴʥʦ; ʧʨʦʠʟʚʝʜʝʥʠʝ 

ʥʝʣʠʥʝʡʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩ ʠʭ ʩʫʤʤʦʡ. ɽʩʣʠ ʙʳ ʥʝʡʨʦʥʳ ʙʳʣʠ 
ʣʠʥʝʡʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʪʦ ʣʶʙʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʝʡʨʦʥʦʚ 

ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʣʘ ʙʳ ʣʠʥʝʡʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʠ ʚʩʷ ʀʅʉ ʙʳʣʘ 

ʙʳ ʵʢʚʠʚʘʣʝʥʪʥʘ ʦʜʥʦʤʫ ʩʣʦʶ ʥʝʡʨʦʥʦʚ. ʆʙʳʯʥʦ ʀʅʉ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʥʝʟʘʚʠʩʠʤʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʚ ʟʘʜʘʯʘʭ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʙʨʘʟʦʚ, ʧʨʦʚʝʨʢʠ ʩʦʩʪʦʷʥʠʡ, ʪʠʧʠʟʘʮʠʠ ʜʘʥʥʳʭ. ɺ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʵʪʠ ʠʩʢʫʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʠʛʨʘʶʪ ʨʦʣʴ 

ʦʙʫʯʘʝʤʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ, ʥʘʩʪʨʦʝʥʥʳʭ ʥʘ 

ʩʧʝʮʠʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʜʘʯ. ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ ʀʅʉ ï 
ʨʘʩʧʦʟʥʘʪʴ ʩʝʥʩʦʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʚʳʨʘʙʦʪʘʪʴ ʘʜʝʢʚʘʪʥʫ ʁ

ʨʝʘʢʮʠʶ ʥʘ ʚʥʝʰʥʝʝ ʚʦʟʜʝʡʩʪʚʠʝ. ʇʨʠ ʵʪʦʤ ʀʅʉ ʥʝ ʦʪʚʝʯʘʶʪ ʟʘ 

ʚʳʧʦʣʥʝʥʠʝ ʚʥʝʰʥʝʛʦ ʘʣʛʦʨʠʪʤʘ, ʘ ʚʳʨʘʙʘʪʳʚʘʶʪ ʩʚʦʠ ʚʦ ʚʨʝʤʷ 

ʦʙʫʯʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʢʘʢ ʥʝʡʨʦʥʥʳʡ ʘʥʩʘʤʙʣʴ [3].  

ʂʦʤʧʣʝʢʩʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ 

ʢʘʯʝʩʪʚʝ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʘʛʝʥʪʘ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʨʝʰʝʥʠʷ 

ʩʣʦʞʥʝʡʰʠʭ ʟʘʜʘʯ ʤʝʞʜʫ ʣʦʢʘʣʴʥʳʤʠ ʘʛʝʥʪʘʤʠ ʀʅʉ. ʂ ʥʠʤ 
ʦʪʥʦʩʷʪʩʷ: ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʨʘʟʦʚ,  ʘʥʘʣʠʟ ʠʟʦʙʨʘʞʝʥʠʡ, ʚʝʢʪʦʨʥʘʷ 

ʜʠʘʛʥʦʩʪʠʢʘ). 
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ʇʨʦʚʝʜʷ ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʙʘʟʦʚʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʨʘʟʚʠʪʠʶ ʥʝʡʨʦʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʨʝʰʝʥʠʷ 

ʩʣʦʞʥʝʡʰʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ.  
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* e-mail: malish2501@yandex.ru 

 

ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʄɽʊʆɼʆɺ 

ʉʀʅʊɽɿɸ ʅɸʅʆɼʀʉʇɽʈʉʅʓʍ ʄɸʊɽʈʀɸʃʆɺ 

SnO2-CeO2. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ 

ʧʦʷʚʣʷʶʪʩʷ ʧʨʦʙʣʝʤʳ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉʦʟʜʘʥʠʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʦʯʠʩʪʢʠ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ 

ʦʪ ʪʘʢʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ, ʢʘʢ ʤʦʥʦʦʢʩʠʜ 

ʫʛʣʝʨʦʜʘ, ʫʛʣʝʚʦʜʦʨʦʜʳ ʠ ʦʢʩʠʜʳ ʘʟʦʪʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʧʨʦʙʣʝʤʦʡ. ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʡ ʥʝʡʪʨʘʣʠʟʘʮʠʠ 
ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʢʘʪʘʣʠʪʠʯʝʩʢʦʝ ʦʢʠʩʣʝʥʠʝ ʫʛʘʨʥʦʛʦ ʛʘʟʘ 

ʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʩʦʚʤʝʱʝʥʥʳʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʦʢʩʠʜʦʚ ʘʟʦʪʘ. 

ʄʝʪʘʣʣʳ ʧʣʘʪʠʥʦʚʦʡ ʛʨʫʧʧʳ (Pt, Pd) ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʢʘʪʘʣʠʟʘʪʦʨʦʚ, ʘ ʥʦʩʠʪʝʣʴ ʜʠʦʢʩʠʜ ʮʝʨʠʷ. 
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ɼʠʦʢʩʠʜ ʮʝʨʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝʣʷ ʙʣʘʛʦʜʘʨʷ 

ʩʚʦʝʡ ʫʥʠʢʘʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʢʘʧʣʠʚʘʪʴ ʢʠʩʣʦʨʦʜ ʚ 

ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʩʨʝʜʝ ʟʘ ʩʯʝʪ ʧʝʨʝʭʦʜʘ ʉʝ
3+

 ʚ ʉʝ
4+

 ʠ ʚʳʩʚʦʙʦʞʜʘʪʴ 

ʝʛʦ ʧʫʪʝʤ ʦʙʨʘʪʥʦʛʦ ʧʝʨʝʭʦʜʘ ʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʩʨʝʜʝ. ʊʘʢʘʷ 

ʦʩʦʙʝʥʥʦʩʪʴ ʉʝʆ2 ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʢʦʥʚʝʨʩʠʶ ʪʦʢʩʠʢʘʥʪʦʚ ʚ 

ʦʙʦʠʭ ʧʨʦʮʝʩʩʘʭ, ʥʝʩʤʦʪʨʷ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʶ ʢʠʩʣʦʨʦʜʘ ʚ ʛʘʟʦʚʦʡ 

ʬʘʟʝ. 
ɼʦʙʘʚʣʝʥʠʝ ʦʢʩʠʜʦʚ ʦʣʦʚʘ ʢ ʜʠʦʢʩʠʜʫ ʮʝʨʠʷ ʫʚʝʣʠʯʠʚʘʝʪ 

ʩʝʨʦʫʩʪʦʡʯʠʚʦʩʪʴ. ʂʘʪʘʣʠʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʉʝʆ2-SnO2 

ʧʨʦʷʚʣʷʶʪ ʘʢʪʠʚʥʦʩʪʴ ʚ ʧʨʦʮʝʩʩʘʭ ʦʢʠʩʣʝʥʠʷ ʜʠʦʢʩʠʜʘ ʩʝʨʳ, 

ʧʦʥʠʞʘʶʪ ʪʝʤʧʝʨʘʪʫʨʫ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʛʦʨʝʥʠʷ ʧʨʦʧʘʥʦ-

ʙʫʪʘʥʦʚʦʡ ʩʤʝʩʠ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʪʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʧʝʨʩʧʝʢʪʠʚʥʳ 

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʥʝʡʪʨʘʣʠʟʘʪʦʨʘʭ. ʊʘʢʞʝ 

ʦʢʩʠʜʳ ʦʣʦʚʘ (IV) ʠ (II) ʧʦʚʳʰʘʶʪ ʪʝʨʤʠʯʝʩʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʦʧʫʩʢʘʥʠʷ ʚ ʚʠʜʠʤʦʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ ʉʝʆ2.     
ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣ ʧʦʣʫʯʝʥ ʥʘʥʦʜʠʩʧʝʨʩʥʳʡ ʪʚʝʨʜʳʡ 

ʨʘʩʪʚʦʨ ʉʝʆ2-SnO2.ʄʘʪʝʨʠʘʣʳ ʩʠʥʪʝʟʠʨʦʚʘʣʠ ʤʝʪʦʜʦʤ 

ʩʦʦʩʘʞʜʝʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʪʝʨʤʦʦʙʨʘʙʦʪʢʦʡ.  

ɺ ʧʝʨʚʦʤ ʤʝʪʦʜʝ ʥʦʩʠʪʝʣʠ ʛʦʪʦʚʠʣʠʩʴ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʣʠʯʝʩʪʚʘ ʉʝ(NO3)3*6H2O ʠ  SnCl4 ʨʘʩʪʚʦʨʷʣʠ ʚ 

500 ʤʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʘ 0,5 ʄ. 

ʇʦʩʣʝ ʯʝʛʦ ʧʨʦʚʦʜʠ ʦʩʘʞʜʝʥʠʝ ʛʠʜʨʦʢʩʠʜʦʤ  ʘʤʤʦʥʠʷ ʧʨʠ 
ʧʦʩʪʦʷʥʥʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʨʅ=10-11. ʇʦʣʫʯʝʥʥʳʡ 

ʦʩʘʜʦʢ ʚʳʜʝʨʞʠʚʘʣʠ ʧʦʜ ʩʣʦʝʤ ʤʘʪʦʯʥʦʛʦ ʨʘʩʪʚʦʨʘ ʜʣʷ ʩʪʘʨʝʥʠʷ ʚ 

ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ. ɿʘʪʝʤ ʬʠʣʴʪʨʦʚʘʣʠ ʧʦʜ ʚʘʢʫʫʤʦʤ, ʩʫʰʠʣʠ ʧʨʠ 

90
ʦ
ʉ ʚ ʪʝʯʝʥʠʝ 20 ʯʘʩʦʚ ʠ ʧʨʦʢʘʣʠʚʘʣʠ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʩʦ 

ʩʢʦʨʦʩʪʴʶ 5
ʦ
ʉ/ʤʠʥ ʦʪ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 600

ʦ
ʉ. 

ɺʪʦʨʦʡ ʤʝʪʦʜ ʘʥʘʣʦʛʠʯʝʥ ʧʝʨʚʦʤʫ, ʪʦʣʴʢʦ ʚ ʢʘʯʝʩʪʚʝ 

ʨʘʩʪʚʦʨʠʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʥʝ ʚʦʜʘ, ʘ ʠʟʦʧʨʦʧʠʣʦʚʳʡ ʩʧʠʨʪ. 

ɺ ʪʨʝʪʴʝʤ ʤʝʪʦʜʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʉʝ(NO3)3*6H2O ʠ  SnCl2 ʚ 
ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʷ ʧʨʠʤʝʥʷʣʠ ʠʟʦʧʨʦʧʠʣʦʚʳʡ ʩʧʠʨʪ. 

ʆʩʘʞʜʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤ ʨʘʩʪʚʦʨʦʤ ʘʤʤʠʘʢʘ. 

ʆʩʘʜʦʢ ʚʳʜʝʨʞʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ 

ʧʝʨʝʤʝʰʠʚʘʥʠʠ, ʧʨʦʤʳʚʘʣʠ ʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ, ʩʫʰʠʣʠ ʠ 

ʧʨʦʢʘʣʠʚʘʣʠ ʧʨʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʠ ʚ ʧʝʨʚʦʤ ʤʝʪʦʜʝ. 

ʊʘʢʞʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘʥʝʩʝʥʠʝ ʧʣʘʪʠʥʦʚʳʭ ʤʝʪʘʣʣʦʚ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʥʦʩʠʪʝʣʷ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʢʫʨʩʦʨʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʘʮʝʪʠʣʘʮʝʪʦʥʘʪʳPt, Pd (Aldrich, ʯʠʩʪʦʪʘ 97%+). ʈʘʩʯʝʪʥʦʝ 
ʢʦʣʠʯʝʩʪʚʦ Pd(C5H7O2)2 ʨʘʩʪʚʦʨʷʣʠ ʚ ʭʣʦʨʠʩʪʦʤ ʤʝʪʠʣʝʥʝ. ʉʤʝʩʴ 

ʥʦʩʠʪʝʣʷ ʠ ʨʘʩʪʚʦʨʘ ʤʝʪʘʣʣʦʨʛʘʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʳʜʝʨʞʠʚʘʣʠ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʢʠʧʝʥʠʷ ʨʘʩʪʚʦʨʠʪʝʣʷ (38Áʉ), ʧʦʩʪʦʷʥʥʦ 
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ʧʝʨʝʤʝʰʠʚʘʣʠ ʜʦ ʧʦʣʥʦʛʦ ʫʜʘʣʝʥʠʷ ʨʘʩʪʚʦʨʠʪʝʣʷ. ɿʘʪʝʤ ʦʙʨʘʟʮʳ 

ʧʨʦʢʘʣʠʚʘʣʠ ʚ ʘʪʤʦʩʬʝʨʝ ʚʦʟʜʫʭʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 300Üʉ  ʚ 

ʪʝʯʝʥʠʝ 2 ʯ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʨʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʫʜʝʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ  ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʘʜʩʦʨʙʮʠʠ 

ʘʟʦʪʘ ʥʘ ʘʥʘʣʠʟʘʪʦʨʝ NOVA 1200e  (Quantachrome, ʉʐɸ). 

ɼʝʛʘʟʘʮʠʶ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 200Áʉ ʚ ʪʝʯʝʥʠʝ 4 
ʯʘʩʦʚ. ʈʘʩʯʝʪ ʪʝʢʩʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʚʦʜʠʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʘʥʘʣʠʟʘʪʦʨʘ. 

ʌʘʟʦʚʳʡ ʩʦʩʪʘʚ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʠʩʩʣʝʜʦʚʘʣʠ ʤʝʪʦʜʦʤ 

ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʜʠʬʨʘʢʮʠʠ ʥʘ ʫʩʪʘʥʦʚʢʝ D2 PHASER (Bruker) ʩ 

ʤʦʥʦʭʨʦʤʘʪʠʯʝʩʢʠʤ CuKŬ-ʠʟʣʫʯʝʥʠʝʤ ʩ ʰʘʛʦʤ 0,05Ü ʚ  ʨʝʞʠʤʝ 

ʥʘʢʦʧʣʝʥʠʷ, ʩ ʮʝʣʴʶ ʨʝʛʠʩʪʨʘʮʠʠ ʨʝʬʣʝʢʩʦʚ ʬʘʟ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 

ʤʘʣʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʬʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʚʦʜʠʣʠ ʩ 

ʧʦʤʦʱʴʶ  (ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʘʨʪʦʪʝʢʫ) JCPDC.   
ɼʠʩʧʝʨʩʥʳʝ ʩʚʦʡʩʪʚʘ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ 

ʧʨʦʩʚʝʯʠʚʘʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ (ʇʕʄ) ʥʘ ʵʣʝʢʪʨʦʥʥʦʤ 

ʤʠʢʨʦʩʢʦʧʝ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ LEO912 AB OMEGA 

(ʨʘʟʨʝʰʝʥʠʝ ï 0,2-0,34 ʥʤ).  

ɼʘʥʥʳʝ ʇʕʄ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʳʰʝʩʢʘʟʘʥʥʦʝ. ʅʘ ʨʠʩ. 3 (ʘ) 

ʧʨʠʚʝʜʝʥ ʇʕʄ-ʩʥʠʤʦʢ ʦʙʨʘʟʮʘ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʧʦ ʤʝʪʦʜʫ I, ʥʘ 

ʢʦʪʦʨʦʤ ʚʠʜʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʢʨʠʩʪʘʣʣʦʚ ʜʚʫʭ ʨʘʟʥʳʭ ʪʠʧʦʚ: 
ʧʣʘʩʪʠʥʦʢ ʨʘʟʤʝʨʦʤ 50-100 ʥʤ ʠ ʩʬʝʨʠʯʝʩʢʠʭ ʯʘʩʪʠʮ ʨʘʟʤʝʨʦʤ 8-

10 ʥʤ. ʈʘʟʤʝʨ ʯʘʩʪʠʮ ʦʙʨʘʟʮʘ 2 (ʙ) ʩʦʩʪʘʚʣʷʝʪ 2 ʥʤ.  ɸʥʘʣʠʟ 

ʩʥʠʤʢʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʮʝʩʩʘ ʧʦ ʤʝʪʦʜʫ II  

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʥʘʥʦʜʠʩʧʝʨʩʥʳʡ ʪʚʝʨʜʳʡ ʨʘʩʪʚʦʨ SnO2-CeO2. 

ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʦʡ ʬʘʟʳ, 

ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 2 ʥʤ.  

 

 
 

ʈʠʩ.1 ʕʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʢʘʪʘʣʠʟʘʪʦʨʘ 

 s  xCeO2 

 

SnO2 

CeO2 
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ɸʥʘʣʠʟ ʨʝʥʪʛʝʥʦʛʨʘʤʤ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʝʬʣʝʢʩʳ ʦʙʨʘʟʮʘ, 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʚ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʤʝʪʦʜʝ, ʩʦʜʝʨʞʘʪ ʜʚʝ ʬʘʟʳ: 

ʜʠʦʢʩʠʜʘ ʦʣʦʚʘ ʠ ʜʠʦʢʩʠʜʘ ʮʝʨʠʷ. ʅʘ ʨʝʥʪʛʝʥʦʛʨʘʤʤʘʭ ʦʙʨʘʟʮʦʚ, 

ʧʨʠ ʩʠʥʪʝʟʝ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʦʣʠ ʦʣʦʚʘ (II) (ʤʝʪʦʜ 3), 

ʥʘʙʣʶʜʘʶʪʩʷ ʪʦʣʴʢʦ ʧʠʢʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʜʠʦʢʩʠʜʫ ʮʝʨʠʷ. ʇʨʠ 

ʵʪʦʤ ʨʝʬʣʝʢʩʳ ʦʙʣʘʜʘʶʪ ʰʠʨʦʢʠʤ ʛʘʣʦ, ʩʚʦʡʩʪʚʝʥʥʳʤ 

ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʳʤ ʩʪʨʫʢʪʫʨʘʤ. ʅʘʙʣʶʜʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʠ 
ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘ ʦʩʥʦʚʝ ʢʫʙʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ʜʠʦʢʩʠʜʘ ʮʝʨʠʷ  

(Fm3m, JCPDS-34-0394).  

 

 
ʈʠʩ.2 ʈʝʥʪʛʝʥʦʛʨʘʤʤʘ ʦʙʨʘʟʮʦʚ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʚ ʦʨʛʘʥʠʯʝʩʢʦʡ ʩʨʝʜʝ 

 

 
ʊʘʙʣ.1 

ʊʝʢʩʪʫʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ Ce-Sn-O 

 Sʫʜ, 

ʤ
2
/ʛ 

ʆʙʱʠʡ ʦʙʲʝʤ 

VɆ, ʩʤ
3
/ʛ 

 ʆʙʲʝʤ V 

ʤʠʢʨʦʧʦʨ 

ɼʠʘʤʝʪʨ, 

ʥʤ 

ʈʘʩʪʚʦʨʳ ʩʦʣʝʡ ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʥʘ ʚʦʜʝ 

Sn(IV):Ce=50:50 18 0,101 0 33,2 

ʈʘʩʪʚʦʨʳ ʩʦʣʝʡ ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʥʘ ʠʟʦʧʨʦʧʘʥʦʣʝ 

Sn(II ):Ce 

ʋʣʴʪʨʘʟʚʫʢʦʚʘʷ ʦʙʨʘ-

ʙʦʪʢʘ ʦʩʘʜʢʘ 600
ʦ
ʉ 

17,2 0,007 0,002  4,1 

Sn(IV):Ce 50,3 0,170 0 6,95 

Sn(II):Ce 33,1 0,218 0 3,8 

I 

2ʻ

 ̒

1 

2 

3 
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ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʥʦʜʠʩʧʝʨʩʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ SnO2-CeO2 ʩʦʝʜʠʥʝʥʠʡ Sn (II). ʆʩʘʞʜʝʥʠʝ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʚ ʚʦʜʥʦ-ʦʨʛʘʥʠʯʝʩʢʦʡ ʩʨʝʜʝ. 

 

 

 
 

 
1
ʆʩʦʚʩʢʘʷ ʀ.ʀ., 

2
ʍʘʤʠʪʦʚʘ ɻ.ʖ., 

3
ɻʦʨʙʘʯʝʚ ʉ.ɸ.,  

4
ʊʶʨʠʥʘ ɺ.ʆ., 

5
ʂʦʟʠʥʘ ʅ.ɼ. 

1
ʜʦʮʝʥʪ, ʢʘʥʜ. ʭʠʤ. ʥʘʫʢ; 

2
ʤʘʛʠʩʪʨ; 

3
ʙʘʢʘʣʘʚʨ;  

4
ʙʘʢʘʣʘʚʨ; 

5
ʙʘʢʘʣʘʚʨ 

ʉʇɻʋʇʊɼ 

 

ʈʘʩʪʚʦʨʠʪʝʣʠ ʧʦʣʠʚʠʥʠʣʘʮʝʪʘʪʘ ï  

ʤʘʪʨʠʮʳ ʜʣʷ ʧʦʣʠʤʝʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʟʨʘʩʪʘʝʪ ʠʥʪʝʨʝʩ ʢ ʧʦʣʠʤʝʨʘʤ ʩ 

ʬʦʪʦʭʨʦʤʥʳʤ ʵʬʬʝʢʪʦʤ. ʌʦʪʦʭʨʦʤʥʳʡ ʵʬʬʝʢʪï 
(ʦʪ ʛʨʝʯ. phos, ʨʦʜ. ʧʘʜʝʞ photos ð ʩʚʝʪ ʠ chroma-ʮʚʝʪ) ʷʚʣʝʥʠʝ 

ʦʙʨʘʪʠʤʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʪʨʦʝʥʠʷ ʤʦʣʝʢʫʣ ʠʣʠ ʠʭ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʚʝʪʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʣʠʥʳ ʚʦʣʥʳ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʠʟʤʝʥʝʥʠʝʤ ʦʢʨʘʩʢʠ, ʪ.ʝ. ʩʧʝʢʪʨʦʚ ʧʦʛʣʦʱʝʥʠʷ 

ʚ ʚʠʜʠʤʦʡ ʦʙʣʘʩʪʠ[1-2, 5]. 

ʌʦʪʦʭʨʦʤʥʳʝ ʧʦʣʠʤʝʨʥʳʝ ʤʘʪʝʨʠʘʣʳ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ 

ʧʨʦʩʪʳʤ ʩʤʝʰʝʥʠʝʤ ʧʦʣʠʤʝʨʘ ʩ ʬʦʪʦʭʨʦʤʥʦʡ ʜʦʙʘʚʢʦʡ ʠ 
ʭʠʤʠʯʝʩʢʠʤ ʚʚʝʜʝʥʠʝʤ ʬʦʪʦʭʨʦʤʥʳʭ ʛʨʫʧʧ ʚ ʧʦʣʠʤʝʨ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʝ ʤʘʪʝʨʠʘʣʳ 

ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʚ ʚʠʜʝ ʞʠʜʢʠʭ ʨʘʩʪʚʦʨʦʚ, ʧʦʣʠʤʝʨʥʳʭ ʧʣʸʥʦʢ, 

ʪʦʥʢʠʭ ʘʤʦʨʬʥʳʭ ʠ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʣʦʝʚ ʥʘ ʛʠʙʢʦʡ ʠʣʠ 

ʞʸʩʪʢʦʡ ʧʦʜʣʦʞʢʝ, ʧʦʣʠʤʦʣʝʢʫʣʷʨʥʳʭ ʩʣʦʝʚ, ʩʠʣʠʢʘʪʥʳʭ ʠ 

ʧʦʣʠʤʝʨʥʳʭ ʩʪʸʢʦʣ, ʤʦʥʦʢʨʠʩʪʘʣʣʦʚ. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʬʦʪʦʭʨʦʤʥʳʝ ʩʠʩʪʝʤʳ ʧʦʣʫʯʝʥʳ ʥʘ 

ʦʩʥʦʚʝ ʩʧʝʮʠʘʣʴʥʳʭ ʧʠʛʤʝʥʪʦʚ (ʩʧʠʨʦ - ʠ ʥʘʬʪʦʧʠʨʘʥʦʚ), ʢʦʪʦʨʳʝ 
ʙʫʜʫʯʠ ʚʥʝʜʨʝʥʥʳʤʠ ʚ ʧʦʣʠʤʝʨʥʫʶ ʤʘʪʨʠʮʫ, ʩʦʦʙʱʘʶʪ ʝʡ 

ʬʦʪʦʭʨʦʤʥʳʝ ʩʚʦʡʩʪʚʘ[3]. ʅʘʬʪʦʧʠʨʘʥʳ ʦʙʣʘʜʘʶʪ ʮʝʥʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʦʭʨʘʥʝʥʠʷ ʬʦʪʦʭʨʦʤʥʳʭ ʩʚʦʡʩʪʚ ʚ ʨʘʟʣʠʯʥʳʭ 

ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʨʠʮʘʭ.  ʇʨʠ ʵʪʦʤ ʧʦʣʠʤʝʨʥʘʷ ʤʘʪʨʠʮʘ ʦʢʘʟʳʚʘʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʦʪʦʭʨʦʤʥʳʭ 

ʧʨʝʚʨʘʱʝʥʠʡ. ʀʟʤʝʥʷʷ ʝʝ ʩʚʦʡʩʪʚʘ, ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʩʢʦʨʦʩʪʴʶ 
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ʧʝʨʝʭʦʜʦʚ ʧʠʛʤʝʥʪʦʚ ʠ ʚʨʝʤʝʥʝʤ ʞʠʟʥʠ ʤʝʪʘʩʪʘʙʠʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ. 

 ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʧʦʣʠʤʝʨʘ ʚ ʢʘʯʝʩʪʚʝ 

ʤʘʪʨʠʮʳ ʜʣʷ ʩʠʥʪʝʟʘ ʧʦʣʠʤʝʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʩ ʬʦʪʦʭʨʦʤʥʳʤ 

ʵʬʬʝʢʪʦʤ. ɺ ʜʘʥʥʦʤ  ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʧʦʣʠʤʝʨʥʦʡ 

ʤʘʪʨʠʮʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʣʠʚʠʥʠʣʘʮʝʪʘʪ (ʇɺɸ). 

ʇʦʣʠʚʠʥʠʣʘʮʝʪʘʪ  ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ  ʘʤʦʨʬʥʳʡ, 
ʙʝʩʮʚʝʪʥʳʡ ʧʦʣʠʤʝʨ ʙʝʟ ʚʢʫʩʘ ʠ ʟʘʧʘʭʘ. ʗʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʦʤ 

ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʚʠʥʠʣʦʚʦʛʦ ʵʬʠʨʘ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ - 

ʚʠʥʠʣʘʮʝʪʘʪʘ.  

ʇɺɸ ʦʙʣʘʜʘʝʪ ʭʣʘʜʦʪʝʢʫʯʝʩʪʴʶ, ʫʩʪʦʡʯʠʚ ʢ ʩʪʘʨʝʥʠʶ ʚ 

ʘʪʤʦʩʬʝʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʘʜʛʝʟʠʝʡ ʢ ʨʘʟʣʠʯʥʳʤ 

ʧʦʚʝʨʭʥʦʩʪʷʤ, ʭʦʨʦʰʠʤʠ ʦʧʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʠʟʥʦʩʦʩʪʦʝʢ, 

ʥʝʪʦʢʩʠʯʝʥ, ʧʦʜʜʘʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʟʣʦʞʝʥʠʶ.   

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 
ʩʚʦʡʩʪʚʘ ʇɺɸ. 

 
ʊʘʙʣʠʮʘ 1 - ʆʩʥʦʚʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʇɺɸ 

 

 

 

 

 

 
 

 

ɺʩʝ ʫʢʘʟʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʧʦʣʠʚʠʥʠʣʘʮʝʪʘʪʘ ʚ ʢʘʯʝʩʪʚʝ ʧʦʣʠʤʝʨʥʦʡ ʤʘʪʨʠʮʳ ʚ ʬʦʪʦʭʨʦʤʥʦʡ 

ʢʦʤʧʦʟʠʮʠʠ. ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʚʳʙʦʨ 

ʨʘʩʪʚʦʨʠʪʝʣʷ ʜʣʷ ʇɺɸ. ʆʧʪʠʤʠʟʘʮʠʷ ʚʳʙʦʨʘ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʜʣʷ 

ʇɺɸ ʧʨʦʚʝʜʝʥʘ ʧʦ ʤʝʪʦʜʫ ʍʘʥʩʝʥʘ[4]. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʪʝʦʨʠʡ ʨʘʩʪʚʦʨʠʤʦʩʪʠ: MOSCED, UNIFAC, Jouyban-Acree, 
Yalkowsy, MOD (MobileOrderandDisorder), ʧʘʨʘʤʝʪʨʳ 

ʨʘʩʪʚʦʨʠʤʦʩʪʠ ɻʠʣʴʜʝʙʨʘʥʜʘ. ʇʘʨʘʤʝʪʨ ʨʘʩʪʚʦʨʠʤʦʩʪʠ 

ɻʠʣʴʜʝʙʨʘʥʜʘ ʧʦʢʘʟʳʚʘʝʪ ʨʘʜʠʫʩ-ʚʝʢʪʦʨ ʚʝʱʝʩʪʚʘ ʩ ʠʟʚʝʩʪʥʦʡ 

ʜʣʠʥʦʡ, ʥʦ ʥʝ ʧʦʢʘʟʳʚʘʝʪ ʥʘʧʨʘʚʣʝʥʠʷ,  ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʧʘʨʘʤʝʪʨʳ 

ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʍʘʥʩʝʥʘ ʜʘʶʪ ʢʦʥʝʯʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʢʘʟʳʚʘʝʪ ʝʛʦ ʥʘʧʨʘʚʣʝʥʠʝ.ʂʘʞʜʦʝ ʚʝʱʝʩʪʚʦ ʠʤʝʝʪ 

ʪʨʠ ʧʘʨʘʤʝʪʨʘ ʨʘʩʪʚʦʨʠʤʦʩʪʠ: ʩʦʩʪʘʚʣʷʶʱʘʷ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ dD, ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʦʣʷʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ dP ʠ 

ʇʦʢʘʟʘʪʝʣʠ, ʨʘʟʤʝʨʥʦʩʪʴ ɿʥʘʯʝʥʠʝ 

ʄʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ 500 000 

ʇʣʦʪʥʦʩʪʴ, ʛÖʩʤ 
-3
 1,19 

ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, 

ɺʪ/(ʤ*ʂ) 

0,16 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʩʪʝʢʣʦʚʘʥʠʷ, 
ʦ
ʉ 

28 



20 
 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʦʜʦʨʦʜʥʳʭ ʩʚʷʟʝʡ dH. dD, dP, dH 

(ʩʧʨʘʚʦʯʥʳʝ ʚʝʣʠʯʠʥʳ). 

ʉʫʱʝʩʪʚʫʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʚʷʟʴ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʪʚʦʨʠʤʦʩʪʠ 

ʍʘʥʩʝʥʘ ʠ ɻʠʣʴʜʝʙʨʘʥʜʘ, ʠʟ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʜʣʠʥʫ 

çʨʘʜʠʫʩʘ - ʚʝʢʪʦʨʘè HSP
2
 = dD

2
 + dP

2
 + dH

2 
. ʀʟ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ 

ʥʘʭʦʜʠʤ ʧʘʨʘʤʝʪʨ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʍʘʥʩʝʥʘ (HSP). HSP ʩʧʨʘʚʝʜʣʠʚ 

ʜʣʷ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʩʠʩʪʝʤ. ʇʨʠʯʝʤ, ʝʩʣʠ  ʩʤʝʩʠ 
ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʨʫʜʥʦʩʪʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʦ ʜʨʫʛʠʤ 

ʪʝʦʨʠʷʤ ʨʘʩʪʚʦʨʠʤʦʩʪʠ, ʪʦ ʚ HSP ʩʤʝʩʴ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʫʯʠʪʳʚʘʝʪʩʷ 

ʧʨʦʩʪʳʤ ʩʣʦʞʝʥʠʝʤ çʨʘʜʠʫʩ-ʚʝʢʪʦʨʦʚè.  

ʇʦ ʤʝʪʦʜʫ ʍʘʥʩʝʥʘ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʨʘʩʪʚʦʨʠʪʝʣʠ ʠ ʩʤʝʩʠ 

ʨʘʩʪʚʦʨʠʪʝʣʝʡ. ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʧʘʨʘʤʝʪʨʳ ʨʘʩʪʚʦʨʠʤʦʩʪʠ 

ʍʘʥʩʝʥʘ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʜʣʷ ʇɺɸ. 

 
ʊʘʙʣʠʮʘ 2. ʇʘʨʘʤʝʪʨʳ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʍʘʥʩʝʥʘ 

ʜʣʷ ʧʦʣʠʚʠʥʠʣʘʮʝʪʘʪʘ ʠ ʨʘʩʪʚʦʨʠʪʝʣʝʡ 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 
ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 4 ʧʦʩʪʨʦʝʥ ʪʨʝʭʤʝʨʥʳʡ ʛʨʘʬʠʢ 

ʨʘʩʪʚʦʨʷʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ  ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʇɺɸ (ʈʠʩ.1). ʀʟ 

ʨʠʩʫʥʢʘ 1 ʚʠʜʥʦ, ʯʪʦ ʇɺɸ  ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʤʤʦʥʦʤʝʨʝ, 

ʢʝʪʦʥʘʭ,ʧʨʦʩʪʳʭ ʵʬʠʨʘʭ, ʘ ʪʘʢʞʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʤʝʩʝʡ 

ʨʘʩʪʚʦʨʠʪʝʣʝʡ (ɸʮʝʪʦʥ ï ʏʍʋ ʠ ʄʕʂ - ʊʦʣʫʦʣ) ʠ ʥʝ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʘʭ, ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ, ʭʣʦʨʠʨʦʚʘʥʥʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʘʭ.  

 ʅʘʟʚʘʥʠʝ ʚʝʱʝʩʪʚʘ  dD dP dH 

1 ʇɺɸ 19,3 10,2 8,2 

ʈʘʩʪʚʦʨʠʪʝʣʠ 

2 ʙʝʥʟʦʣ 18,42 1,02 2,86 

3 ʪʦʣʫʦʣ 17,99 1,43 1,43 

4 ʆ-ʢʩʠʣʦʣ 17,56 - - 

5 ʘʮʝʪʦʥ 15,46 10,4 6,9 

6 ʄʝʪʠʣʵʪʠʣʢʝʪʦʥ (ʄʕʂ) 15,86 9,0 5,1 

7 ɼʠʵʪʠʣʦʚʳʡʵʬʠʨ 14,38 2,9 5,1 

8  ʕʪʠʣʦʚʳʡ ʩʧʠʨʪ 15,78 8,8 19,4 

9 ʏʝʪʳʨʝʭʭʣʦʨʠʩʪʳʡ ʫʛʣʝʨʦʜ  (ʏʍʋ) 17,64 - - 

10 1,2-ʜʦʭʣʦʨʵʪʘʥ - - 9,93 

11 ʜʠʤʝʪʠʣʩʫʣʴʬʦʢʩʠʜ 18,36 16,3 10,2 

ʉʤʝʩʠ ʨʘʩʪʚʦʨʠʪʝʣʝʡ 

12  ɸʮʝʪʦʥ+ʏʍʋ 16,55 5,2 3,45 

13 ʄʕʂ+ʪʦʣʫʦʣ 16,71 5,22 3,27 



21 
 

 
 

ʈʠʩ. 1. ʈʘʩʪʚʦʨʷʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʧʦʣʠʚʠʥʠʣʘʮʝʪʘʪʘ 

 

ʀʩʧʦʣʴʟʫʷ ʨʝʟʫʣʴʪʘʪʳ ʪʘʙʣ.2 ʠ ʨʠʩ.1 ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʭʦʨʦʰʝʡ ʨʘʩʪʚʦʨʷʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ 

ʩʤʝʩʠ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʘʮʝʪʦʥ ï ʏʍʋ ʠ ʄʕʂ ï ʪʦʣʫʦʣ, ʚʨʝʤʷ 

ʨʘʩʪʚʦʨʝʥʠʷ ʚ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 15 ʠ 18 ʤʠʥʫʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ ʏʍʋ ʠ ʄʕʂ ʚʨʝʤʷ 

ʩʦʩʪʘʚʣʷʝʪ 60 ʤʠʥʫʪ ʠ ʙʦʣʝʝ. ɺ ʩʚʷʟʠ ʩ ʧʦʣʫʯʝʥʥʳʤʠ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʥʘʤʠ ʜʣʷ ʨʘʩʪʚʦʨʝʥʠʷ 

ʧʦʣʠʚʠʥʠʣʘʮʝʪʘʪʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʤʝʩʴ ʘʮʝʪʦʥ ï ʏʍʋ, ʚʨʝʤʷ 

ʨʘʩʪʚʦʨʝʥʠʷ ʚ ʢʦʪʦʨʦʤ ʫʤʝʥʴʰʘʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 4 ʨʘʟʘ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʤʳ ʚʠʜʠʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʨʘʩʪʚʦʨʦʚ ʇɺɸ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʬʦʪʦʭʨʦʤʥʦʡ 

ʢʦʤʧʦʟʠʮʠʠ ʇɺɸ ï ʥʘʬʪʦʧʠʨʘʥ. 
ʃʠʪʝʨʘʪʫʨʘ  

1. ɺ.ɺ. ʉʘʬʦʥʦʚ. ʌʦʪʦʭʠʤʠʷ ʧʦʣʠʤʝʨʦʚ ʠ ʢʨʘʩʠʪʝʣʝʡ ʉʇʙ.: 

ʅʘʫʯʥʳʝ ʦʩʥʦʚʳ ʠ ʪʝʭʥʦʣʦʛʠʠ, 2014.- 415ʩ. 

2. ʀ.ʀ. ʆʩʦʚʩʢʘʷ, ɸ.ɸ. ʂʦʥʦʚʘʣʦʚʘ, ʆ.ʉ. ʂʨʝʞʝʚʩʢʠʭ, ɺ.ʀ.ʃʝʡʤʘʥ  

çʈʘʟʨʘʙʦʪʢʘ ʬʦʪʦʭʨʦʤʥʦʡ ʧʦʣʠʤʝʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠè  ʍʠʤʠʯʝʩʢʠʝ 

ʚʦʣʦʢʥʘ, ˉ4, 2015.-53-57 c. 

3. ʃ.ʉ. ɸʪʘʙʝʢʷʥ, ɸ.ʂ.ʏʠʙʠʩʦʚ. ʌʦʪʦʧʨʦʮʝʩʩʳ ʚ ʢʦʤʧʣʝʢʩʘʭ 

ʩʧʠʨʦʧʠʨʘʥʦʚ ʩ ʠʦʥʘʤʠ ʤʝʪʘʣʣʦʚ // ʍʠʤʠʷ ʚʳʩʦʢʠʭ 

ʵʥʝʨʛʠʡ.1996.ʊ.30.ˉ4.ʉ.-289-294ʩ. 

4. ɼʨʠʥʙʝʨʛ ʉ.ɸ., ʀʮʢʦ ʕ.ʌ. ʇʘʨʘʤʝʪʨʳ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʍʘʥʩʝʥʘ 

ʜʣʷ ʧʦʣʠʩʪʠʨʦʣʘ ʠ ʨʘʩʪʚʦʨʠʪʝʣʝʡ. ï ʃ.: ʍʠʤʠʷ, 1986. ï 208 ʩ. 

5. Konovalova A.A., Suvorova A.N., Osovskaya I.I., Leyman V.I., 

Gorbachev S.A. çPolymeric matrix for photosensitive naftopiransè. 11th 
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problems of polymeric scienceè, November 9-12, 2015 Institute of 

Macromolecular Compounds of Russian Academy of Sciences Saint- 
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ʉɽʂʎʀʗ 3. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ 

 

ʊʘʛʠʨʦʚ ʅ. ʉ.  
ʢ. ʙ. ʥ. ʜʦʮʝʥʪ, ʬʠʣʠʘʣ ɼɻʊʋ ʚ ʛ. ɼʝʨʙʝʥʪʝ ʈɼ 

 

ʇʨʦʮʝʩʩʳ ʦʙʤʝʥʘ ʚ ʦʨʛʘʥʠʟʤʝ ʢʫʨ  

ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢʣʝʥʙʫʪʝʨʦʣʘ 

 

ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʙʝʪʘ-ʘʛʦʥʠʩʪʘ - ʢʣʝʥʙʫʪʝʨʦʣʘ ʥʘ 
ʞʠʚʦʡ ʦʨʛʘʥʠʟʤ ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ. 

ʄʘʣʦʠʟʫʯʝʥʥʦʩʪʴ ʚʣʠʷʥʠʷ ʢʣʝʥʙʫʪʝʨʦʣʘ ʥʘ ʦʙʤʝʥʥʳʝ 

ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʤʝ ʢʫʨ ʷʚʠʣʘʩʴ ʧʦʚʦʜʦʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʜʘʥʥʦʡ ʨʘʙʦʪʳ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʆʧr ʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 20 ʢʫʨʘʭ ʨʫʩʩʢʦʡ ʙʝʣʦʡ ʧʦʨʦʜʳ. ɺʩʝ 
ʢʫʨʳ ʙʳʣʠ ʥʦʨʤʘʣʴʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʨʝʜʥʝʡ ʫʧʠ-

ʪʘʥʥʦʩʪʠ. ɾʠʚʘʷ ʤʘʩʩʘ (1,770 Ñ 0,24) ʢʛ. ʂʫʨʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 

ʜʚʝ ʛʨʫʧʧʳ ʧʦ 10 ʛʦʣʦʚ: 1 - ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ; 2 ï ʦʧʳʪʥʘʷ. 

ʂʦʨʤʣʝʥʠʝ  ʧʪʠʮ ʜʚʫʭʨʘʟʦʚʦʝ, ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ, ʧʦ ʥʦʨʤʘʤ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʜʣʷ ʠʥʪʝʥʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʠ 

ʦʪʢʦʨʤʘ.  

ʂʫʨʳ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ ʚ 

ʪʝʯʝʥʠʝ 60 ʜʥʝʡ ʧʦʣʫʯʘʣʠ ʢʣʝʥʙʫʪʝʨʦʣ ʩ ʢʦʨʤʦʤ ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ ʚ 
ʜʦʟʝ 1,0 ʤʛ ʧʨʝʧʘʨʘʪʘ ʚ ʜʝʥʴ. 

ʂʨʦʤʝ ʪʦʛʦ, ʫ ʢʫʨ ʦʙʝʠʭ ʛʨʫʧʧ, ʢʘʞʜʳʝ 15 ʜʥʝʡ  ʦʧʨʝʜʝʣʷʣʠ 

ʞʠʚʫʶ ʤʘʩʩʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʅʘʡʜʝʥʦ ʠʟʤʝʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʴʥʦʡ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʩʦʩʪʘʚʠʣʦ ʧʦʩʣʝ 15; 30; 45; 60 - ʛʦ ʜʥʷ ʦʧʳʪʘ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ - 0,ɿ%; 0,8%; 1,0% ʠ 0,8% ʧʦ ʩʨʘʚʥʝʥʠʶ ʢ 

ʢʦʥʪʨʦʣʴʥʦʤʫ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʣʝ 45 - ʛʦ ʜʥʷ 

ʦʧʳʪʘ ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʟʘʪʨʘʪ (1,0%) ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ. 

ʂʣʝʥʙʫʪʝʨʦʣ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʤʘʩʩʫ ʢʫʨ. ʇʨʠ ʵʪʦʤ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʢʫʨ ʧʦʩʣʝ 15 ï ʛʦ 

(66,6%) ʠ 60 - ʛʦ (39,3%) ʜʥʝʡ ʦʧʳʪʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ. 
ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʦʧʳʪʘ ʞʠʚʘʷ ʤʘʩʩʘ ʢʫʨ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʚ ʦʧʳʪʥʳʭ. ʅʘʠʙʦʣʴʰʫʶ ʞʠʚʫʶ ʤʘʩʩʫ ʠʤʝʣʠ ʢʫʨʳ 
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ʢ ʢʦʥʮʫ ʦʧʳʪʘ  (113 ʛ) ʠʣʠ 39,3% ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ. 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ 

ʢʣʝʥʙʫʪʝʨʦʣʘ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫ ʧʪʠʮ, ʢʦʪʦʨʳʝ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʠʭ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʫʯʘʣʘʩʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʝʪʘ ï ʘʛʦʥʠʩʪʦʚ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʘ ʞʠʚʦʪʥʳʭ. 
ɼʦʢʘʟʘʥʦ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ʢʣʝʥʙʫʪʝʨʦʣʘ ʚ ʨʘʮʠʦʥ ʢʫʨ ʚ ʜʦʟʝ 1 ʤʛ/ʢʛ 

ʢʦʨʤʘ ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʥʘ 24,1 %, ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʤʘ ʥʘ 19,1%, ʘ ʚʳʭʦʜ ʤʷʩʘ ʥʘ 3,5 % [1]. ʋ ʢʫʨ, 

ʧʦʣʫʯʘʚʰʠʭ ʢʣʝʥʙʫʪʝʨʦʣ, ʥʘʙʣʶʜʘʣʠ ʨʦʩʪ ʤʘʩʩʳ ʪʝʣʘ ʠ 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʤʘ [3].  

ʕʬʬʝʢʪ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʙʝʪʘ ï ʘʛʦʥʠʩʪʦʚ ʟʘʚʠʩʠʪ ʪʘʢʞʝ ʦʪ 

ʜʦʟʳ ʧʨʝʧʘʨʘʪʘ. ɽʩʣʠ ʜʦʟʘ ʚʳʰʝ ʦʧʪʠʤʘʣʴʥʦʡ (1,5 ʤʛ/ʩʫʪʢʠ), ʫ ʢʫʨ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʝʨʷ ʘʧʧʝʪʠʪʘ  [2]. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ  

ʞʠʚʘʷ ʤʘʩʩʘ ʢʫʨ, ʘ ʪʘʢʞʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ 

ʙʳʣʠ  ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ. ɿʘʪʨʘʪʳ ʢʦʨʤʘ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ʙʳʣʠ ʥʠʞʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʥʘ 32%, ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ ʦʥʠ 

ʩʦʩʪʘʚʣʷʣʠ 3,5 ʢʛ (17,1%).  

ɺʳʚʦʜʳ. 

1. ʀʟʤʝʥʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʚʦ ʚʨʝʤʷ ʦʧʳʪʘ 
ʫʚʝʣʠʯʠʣʦʩʴ ʚ ʧʦʣʴʟʫ ʦʧʳʪʥʳʭ ʢʫʨ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʣʝ 45-ʛʦ ʜʥʷ ʦʧʳʪʘ ʥʘʙʣʶʜʘʣʦʩʴ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʟʘʪʨʘʪ (1,0%) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʢʦʥʪʨʦʣʶ. 

2. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʦʧʳʪʘ ʞʠʚʘʷ ʤʘʩʩʘ ʢʫʨ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʝ ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʚ ʦʧʳʪʥʳʭ. ʅʘʠʙʦʣʴʰʫʶ ʞʠʚʫʶ ʤʘʩʩʫ 

ʠʤʝʣʠ ʢʫʨʳ ʢ ʢʦʥʮʫ ʦʧʳʪʘ  (113 ʛ ), ʠʣʠ 39,3% ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʢʦʥʪʨʦʣʶ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ 
ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʢʫʨ ʧʦʩʣʝ 15 ï ʛʦ (66,6%) ʠ 60 - ʛʦ (39,3%) 

ʜʥʝʡ ʦʧʳʪʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ. 
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ʉɽʂʎʀʗ 4. ʃʝʩʦʚʦʜʩʪʚʦ 

 

ʉʢʚʦʨʮʦʚʘ ɸ.ɺ., ʂʘʨʠʤʦʚʘ ɻ.ʌ., ʉʝʤʝʥʦʚ ɺ.ɸ. 
ʩʪʫʜʝʥʪ r4 ʢʫʨʩʘ  

ɹʝʩʧʘʣʦʚʘ ɺ.ɺ. 
 ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʢ.ʵ.ʥ., ʜʦʮʝʥʪ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ 

 ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ.ʄ.ʂʠʨʦʚʘ 

 

ʉʦʭʨʘʥʝʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ï  

ʦʜʥʘ ʠʟ ʧʨʦʙʣʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ 

 
ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʘʩ ʟʥʘʝʪ, ʥʘʩʢʦʣʴʢʦ ʚʘʞʥʳ ʜʣʷ ʧʣʘʥʝʪʳ 

ʣʝʩʥʳʝ ʨʝʩʫʨʩʳ. ʈʦʩʩʠʷ ʚʭʦʜʠʪ ʚ ʜʝʩʷʪʢʫ ʩʪʨʘʥ ʩ ʩʘʤʳʤʠ ʙʦʛʘʪʳʤʠ 

ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʣʝʩʥʳʤʠ. ʇʦʵʪʦʤʫ 

ʧʨʦʙʣʝʤʘʪʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʢʘʢ ʥʠʢʦʛʜʘ 

ʥʫʞʜʘʝʪʩʷ ʚ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩ ʧʦʟʠʮʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʦʣʝʝ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʈʦʩʩʠʠ ʜʘʚʥʦ 

ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ, ʠ ʢʘʞʜʳʡ ʛʦʜ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ 
ʩʪʘʨʘʝʪʩʷ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʫʩʧʝʰʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʳʜʫʱʠʭ ʣʝʪ. 

ʃʝʩ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʙʨʝʚʥʘ.  ʕʪʦ ʢʣʠʤʘʪʠʯʝʩʢʠʡ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʠ, ʙʝʟʫʩʣʦʚʥʦ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʣʝʨ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ. ʆʨʛʘʥʠʟʘʮʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʣʝʩʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʜʝʪʘʣʝʡ ʧʦ ʩʦʭʨʘʥʝʥʠʶ 

ʧʨʠʨʦʜʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. ɸ ʧʨʠʯʠʥʦʡ ʵʪʦʤʫ ʷʚʣʷʝʪʩʷ ʦʩʪʨʘʷ 

ʧʨʦʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʜʝʚʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʉʝʚʝʨʦ-ɿʘʧʘʜʘ ʈʦʩʩʠʠ, 
ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. 

ʃʝʩʥʘʷ ʵʢʦʥʦʤʠʢʘ ʈʦʩʩʠʠ ʩʪʨʘʜʘʝʪ ʦʪʥʶʜʴ ʥʝ ʠʟ-ʟʘ ʥʝʭʚʘʪʢʠ 

ʨʝʩʫʨʩʦʚ, ʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʟ-ʟʘ ʠʭ ʥʝʚʝʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʘʣʠʟʘʮʠʠ ʣʝʩʥʦʡ ʧʦʣʠʪʠʢʠ 

ʜʦʣʞʝʥ ʩʪʘʪʴ ʧʝʨʝʭʦʜ ʦʪ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ ʢ 

ʠʥʪʝʥʩʠʚʥʦʤʫ.  
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ʀʥʪʝʥʩʠʚʥʦʝ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʙʦʡ ʩʦʚʩʝʤ ʥʝ 

ʫʥʠʯʪʦʞʝʥʠʝ ʢʨʫʧʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʘ ʧʦʚʳʰʝʥʠʝ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʫʞʝ ʦʩʚʦʝʥʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʜʦʩʪʫʧʥʳʭ ʣʝʩʦʚ, 

ʧʫʪʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ.  ɼʘʥʥʘʷ 

ʢʦʥʮʝʧʮʠʷ ʪʘʢ ʞʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʦʚʝʡʰʠʝ ʩʧʦʩʦʙʳ 

ʚʳʨʘʱʠʚʘʥʠʷ, ʟʘʱʠʪʳ ʦʪ ʚʨʝʜʠʪʝʣʝʡ, ʥʝʟʘʢʦʥʥʦʡ ʨʫʙʢʠ ʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʢʘʪʘʩʪʨʦʬ. ʃʝʩʥʘʷ ʟʦʥʘ ʙʫʜʝʪ ʩʯʠʪʘʪʴʩʷ 
ʵʢʦʥʦʤʠʯʝʩʢʠ ʜʦʩʪʫʧʥʦʡ, ʢʦʛʜʘ ʝʝ ʜʦʭʦʜ ʩʪʘʥʦʚʠʪʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʪʘʢʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʨʝʜʝʣʴʥʳʡ ʬʘʢʪʦʨ ʣʝʩʦʟʘʛʦʪʦʚʢʠ.  

ɺ ʦʩʥʦʚʥʦʤ, ʪʘʢʠʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʜʘʣʴʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʚʳʨʫʙʣʝʥʥʦʛʦ ʣʝʩʘ.  ʆʪʣʠʯʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʣʝʩʥʦʡ 

ʵʢʦʥʦʤʠʢʠ ʩʪʘʥʝʪ ʨʘʟʚʠʪʠʝ ʣʝʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʢʦʤʧʣʝʢʩʦʚ ʚ 

ʟʦʥʝ ʨʘʙʦʪʘʶʱʝʛʦ ʣʝʩʥʦʛʦ ʬʦʥʜʘ. 

ʂ ʧʨʠʤʝʨʫ, ʣʝʩʥʘʷ ʧʣʦʱʘʜʴ ʈʦʩʩʠʠ ʧʦ ʜʘʥʥʳʤ ʟʘ 2012 ʛʦʜ 
ʩʦʩʪʘʚʠʣʘ 809 ʤʣʥ ʛʘ, ʘ ʐʚʝʮʠʠ 28 ʤʣʥ ʛʘ; ʧʦʢʘʟʘʪʝʣʠ ʛʦʜʦʚʳʭ 

ʟʘʛʦʪʦʚʦʢ ʢʨʫʛʣʦʛʦ ʣʝʩʘ: ʈʦʩʩʠʷ ï 173 ʤʣʥ/ʤ
3
, ʐʚʝʮʠʷ ï 70 ʤʣʥ/ʤ

3
. 

ʉʨʘʚʥʠʚʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʩʥʦʛʦ ʩʝʢʪʦʨʘ ʜʚʫʭ ʩʪʨʘʥ, ʤʦʞʥʦ 

ʟʘʷʚʠʪʴ, ʯʪʦ ʚ ʈʦʩʩʠʠ ʧʨʦʠʟʚʦʜʷʪ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʨʫʙʢʫ ʣʝʩʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʧʨʠʟʳʚ ʚʳʨʫʙʘʪʴ ʤʘʣʦʥʘʨʫʰʝʥʥʳʝ 

ʣʝʩʥʳʝ ʪʝʨʨʠʪʦʨʠʠ (ʄʃʊ), ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ 15,2% ʦʙʱʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. ʄʃʊ ʷʚʣʷʶʪʩʷ ʣʝʩʘʤʠ ʚʳʩʦʢʦʡ 
ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʮʝʥʥʦʩʪʠ, ʠ ʪʦʣʴʢʦ 5% ʪʘʢʠʭ ʪʝʨʨʠʪʦʨʠʡ 

ʦʭʨʘʥʷʶʪʩʷ ʥʘ ʟʘʢʦʥʥʦʤ ʫʨʦʚʥʝ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʵʪʦ ʟʦʥʳ, ʢʫʜʘ 

ʥʝ ʩʪʫʧʘʣʘ ʥʦʛʘ ʯʝʣʦʚʝʢʘ. ʊʘʤ ʥʝʪ ʞʠʣʳʭ ʩʝʣʝʥʠʡ, ʪʨʘʥʩʧʦʨʪʘ ʠ 

ʢʘʢʠʭ-ʣʠʙʦ ʢʦʤʤʫʥʠʢʘʮʠʡ ʩ ʩʦʚʨʝʤʝʥʥʳʤ ʤʠʨʦʤ. ʂ ʩʦʞʘʣʝʥʠʶ, 

ʧʨʠʯʠʥʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʧʝʨʚʦʟʜʘʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʢʨʘʩʦʪ 

ʩʪʘʥʦʚʠʪʩʷ ʠʤʝʥʥʦ ʯʝʣʦʚʝʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ. ʇʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ 

ʩʦʮʠʘʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʪʦʣʴʢʦ ʚ ʥʘʰʠʭ ʩʠʣʘʭ ʩʦʭʨʘʥʠʪʴ ʮʝʥʥʦʝ 
ʥʘʩʣʝʜʠʝ ʧʫʪʝʤ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʞʝ ʠʤʝʶʱʠʭʩʷ 

ʨʝʩʫʨʩʦʚ. 

ʅʝʦʙʭʦʜʠʤʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʶʱʠʝʩʷ ʨʝʩʫʨʩʳ ʠ 

ʪʦʣʴʢʦ ʪʦʛʜʘ ʫ ʥʘʩ ʧʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʧʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʣʝʩʥʦʛʦ ʥʘʩʣʝʜʠʷ. 

 
ʃʠʪʝʨʘʪʫʨʘ 

1. ʄʘʪʝʨʠʘʣʳ ʧʨʝʟʝʥʪʘʮʠʡ ʠ ʧʫʙʣʠʢʘʮʠʡ WWF ʈʦʩʩʠʠ. 

2. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʈʝʩʧʫʙʣʠʢʠ 

ʂʦʤʠ /ɸ.ɺ. ʉʝʨʦʚ, ʆ.ʀ. ʇʦʧʦʚʘ 
 



26 
 

ʉɽʂʎʀʗ 5. ʅʘʫʢʠ ʦ ɿʝʤʣʝ 

 

 

ʉʘʛʘʡʜʘʢ ɸ.ɺ. 
ʩʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʘ ʢʘʬʝʜʨʳ ʛʝʦʵʢʦʣʦʛʠʠ 

ʉʪʨʠʞʝʥʦʢ ɸ.ɺ. (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ) 
ʢ.ʪ.ʥ., ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʛʝʦʵʢʦʣʦʛʠʠ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɺʆɿɼɽʁʉʊɺʀʗ  

ʇʈɽɼʇʈʀʗʊʀʁ ʋɻʆʃʔʅʆʁ ʇʈʆʄʓʐʃɽʅʅʆʉʊʀ  

ʅɸ ʂʆʄʇʆʅɽʅʊʓ ʇʈʀʈʆɼʅʆʁ ʉʈɽɼʓ 
 

ʀʩʢʦʧʘʝʤʳʡ ʢʘʤʝʥʥʳʡ ʫʛʦʣʴ ʢʘʢ ʪʦʧʣʠʚʦ ʟʥʘʢʦʤ 

ʯʝʣʦʚʝʯʝʩʪʚʫ ʝʱʝ ʩ ʛʣʫʙʦʢʦʡ ʜʨʝʚʥʦʩʪʠ ï ʩʦ ʚʨʝʤʝʥ ʘʥʪʠʯʥʦʛʦ 

ʤʠʨʘ ʠ ɼʨʝʚʥʝʛʦ ʂʠʪʘʷ. ʋʩʠʣʝʥʥʳʝ ʧʦʠʩʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʷ ʚ 

ɽʚʨʦʧʝ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʵʪʘʧʘ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʨʝʚʦʣʶʮʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʥʘʙʣʶʜʘʣʦʩʴ ʩʦʢʨʘʱʝʥʠʝ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʘʧʘʩʦʚ ʜʨʝʚʝʩʥʦʛʦ ʫʛʣʷ ʠ ʝʛʦ ʟʘʤʝʥʘ ʢʘʤʝʥʥʳʤ 

ʫʛʣʝʤ. ʀʤʝʥʥʦ ʚ ʵʪʦ ʚʨʝʤʷ ʠʤʝʣʦ ʤʝʩʪʦ ʟʘʣʦʞʝʥʠʝ ʦʩʥʦʚ ʫʛʦʣʴʥʦʡ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ ʥʳʥʝʰʥʝʝ ʚʨʝʤʷ ʫʛʦʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 

ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʚʘʞʥʦʡ ʦʪʨʘʩʣʴʶ ʤʠʨʦʚʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʘ 

ʫʛʦʣʴʥʦʝ ʪʦʧʣʠʚʦ ï ʟʘʥʠʤʘʪʴ çʚʪʦʨʫʶ ʩʪʨʦʯʢʫè ʚ ʩʪʨʫʢʪʫʨʝ 

ʤʠʨʦʚʦʛʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ. ʋʛʦʣʴʥʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ ʚʝʩʴʤʘ ʩʪʘʙʠʣʴʥʦʡ ʦʪʨʘʩʣʴʶ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ (ʊʕʂ) ʚ ʩʚʷʟʠ ʩ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʨʘʟʚʝʜʘʥʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ʠ ʧʦʩʪʦʷʥʥʳʤ ʫʩʪʦʡʯʠʚʳʤ ʩʧʨʦʩʦʤ, ʦʜʥʘʢʦ ʧʦ 
ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʷʤ ʫʛʦʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚ 

ʤʝʥʝʝ ʚʳʛʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ [1]. 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʫʛʣʝʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩʦʧʨʦʚʦʞʜʝʥʘ c 

ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʥʘ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʦʢʨʫʞʘʶʱʝʡ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʧʨʦʷʚʣʷʶʱʠʤʠʩʷ ʚ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʬʦʨʤʘʭ ï ʢʘʢ ʟʘʛʨʷʟʥʝʥʠʷʭ, ʪʘʢ ʠ ʥʘʨʫʰʝʥʠʷʭ, ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʟʘʯʘʩʪʫʶ 

ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ.  
ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʣʶʙʦʛʦ ʫʛʣʝʜʦʙʳʚʘʶʱʝʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ï ʚʳʝʤʢʠ, ʧʨʦʚʘʣʳ, ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʜʝʬʦʨʤʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʛʨʫʥʪʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ (ʫʧʣʦʪʥʝʥʠʝ, 

ʨʘʟʨʳʭʣʝʥʠʝ, ʧʨʦʩʝʜʘʥʠʝ, ʪʨʝʱʠʥʳ), ʥʘʩʳʧʠ. ɺʩʝ ʵʪʠ ʥʘʨʫʰʝʥʠʷ 

ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʚʝʜʝʥʠʷ ʦʪʢʨʳʪʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ 
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ʨʘʙʦʪ ʧʦ ʜʦʙʳʯʝ ʫʛʣʷ, ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʧʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ, ʩʢʣʘʜʠʨʦʚʘʥʠʶ ʠ ʧʝʨʝʛʨʫʟʢʝ ʫʛʣʷ, 

ʨʘʟʤʝʱʝʥʠʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʡ ʠ ʟʜʘʥʠʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ. ʈʘʟʨʘʙʦʪʢʘ ʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, 

ʯʘʱʝ ʚʩʝʛʦ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʩʢʨʳʪʠʝʤ ʧʦʜʟʝʤʥʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ 

ʛʦʨʠʟʦʥʪʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʨʫʰʝʥʠʝ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʝʞʠʤʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ʇʦʤʠʤʦ 
ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ 

ʩʣʝʜʩʪʚʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʛʣʝʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʠʤʝʝʪ 

ʤʝʩʪʦ ʠʟʤʝʥʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʚʦʟʜʫʭʘ, ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʧʦʯʚʝʥʥʦ-

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʲʝʢʪʘ [4]. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʧʨʝʜʧʨʠʷʪʠʡ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ ʢʦʤʧʦʥʝʥʪʳ 
ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʘʚʪʦʨʦʤ ʙʳʣʘ ʚʳʙʨʘʥʘ ʰʘʭʪʘ çɼʘʣʴʥʷʷè (ʜʦ 1971 

ʛʦʜʘ - ʰʘʭʪʘ ˉ17), ʷʚʣʷʶʱʘʷʩʷ ʩʪʨʫʢʪʫʨʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ 

ʆɸʆ çɼʦʥʩʢʦʡ ʘʥʪʨʘʮʠʪè. ʆɸʆ çɼʦʥʩʢʦʡ ʘʥʪʨʘʮʠʪè ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʫʛʣʝʜʦʙʳʚʘʶʱʝʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʨʘʩʧʦʣʘʛʘʶʱʝʝʩʷ ʚ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɼʦʥʝʮʢʦʛʦ ʫʛʦʣʴʥʦʛʦ ʙʘʩʩʝʡʥʘ ʠ ʜʦʙʳʚʘʶʱʝʝ 

ʢʘʤʝʥʥʳʡ ʫʛʦʣʴ ʤʘʨʢʠ çɸè ʧʦʜʟʝʤʥʳʤ ʩʧʦʩʦʙʦʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ. ʐʘʭʪʘ çɼʘʣʴʥʷʷè ʩʜʘʥʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 
1943 ʛʦʜʫ ʩ ʧʨʦʝʢʪʥʦʡ ʤʦʱʥʦʩʪʴʶ 200 ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ, ʧʦʩʣʝ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ 2001 ʛʦʜʘ ʰʘʭʪʘ çɼʘʣʴʥʷʷè ʠʤʝʝʪ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʤʦʱʥʦʩʪʴ ʦʢʦʣʦ 710 ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʙʲʝʢʪ ʦʢʘʟʳʚʘʝʪ 

ʢʦʤʧʣʝʢʩʥʦʝ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʘʚʪʦʨʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʝʤʝʣʴʥʦʛʦ 

ʦʪʚʦʜʘ ʰʘʭʪʳ çɼʘʣʴʥʷʷè. 
ʊʝʭʥʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʚ ʦʩʥʦʚʥʦʤ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʟʘʛʨʷʟʥʝʥʠʠ ʧʦʜʟʝʤʥʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, 

ʚʩʢʨʳʪʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʝʜʝʥʠʷ ʜʦʙʳʯʥʳʭ ʨʘʙʦʪ, ʯʘʩʪʠʮʘʤʠ ʫʛʣʷ ʠ 

ʧʫʩʪʦʡ ʧʦʨʦʜʳ, ʇɸɺ, ʩʤʘʯʠʚʘʪʝʣʷʤʠ, ʧʨʠʤʝʥʷʝʤʳʤʠ ʜʣʷ 

ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ, ʚʦʜʥʦ-ʤʘʩʣʷʥʳʤʠ ʵʤʫʣʴʩʠʷʤʠ, 

ʘʥʪʠʢʦʨʨʦʟʠʡʥʳʤʠ ʧʦʢʨʳʪʠʷʤʠ ʢʨʝʧʠ, ʤʠʥʝʨʘʣʴʥʳʤʠ ʩʦʣʷʤʠ 

ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ [2]. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʰʘʭʪʳ çɼʘʣʴʥʷʷè ʥʘ 
ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʰʘʭʪʥʳʝ ʚʦʜʳ ʥʘʩʦʩʘʤʠ ʦʪʢʘʯʠʚʘʶʪʩʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ. ʐʘʭʪʥʳʝ ʠ ʣʠʚʥʝʚʳʝ ʚʦʜʳ, ʘ ʪʘʢʞʝ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʙʳʪʦʚʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ ʦʪ ʙʘʥʠ ʠ ʩʪʦʣʦʚʦʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 464,0 ʪʳʩ. 
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ʤ
3
/ʛʦʜ ʧʦʩʪʫʧʘʶʪ ʥʘ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʦʩʣʝ 

ʦʯʠʩʪʢʠ ʚʦʜʳ ʧʦ ʩʘʤʦʪʝʯʥʦʤʫ ʢʦʣʣʝʢʪʦʨʫ ʧʦʩʪʫʧʘʝʪ ʚ ʧʨʫʜʳ-

ʦʪʩʪʦʡʥʠʢʠ, ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʚ ʙʘʣʢʝ ʇʦʯʪʦʚʘʷ (ʙʘʩʩʝʡʥ ʨʝʢʠ 

ʃʠʭʘʷ) ʠ ʜʘʣʝʝ ʚ ʨʫʯʝʡ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʆʜʥʘʢʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʥʝʜʦʩʪʘʪʦʯʥʘ, ʪʘʢ ʢʘʢ ʚ 

ʨʘʡʦʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʦʙʲʝʢʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʚʳʰʝʥʠʝ ʇɼʂ ʧʦ ʥʝʢʦʪʦʨʳʤ 
ʟʘʛʨʷʟʥʷʶʱʠʤ ʢʦʤʧʦʥʝʥʪʘʤ. 

ʀʟʤʝʥʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʤʝʩʪʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʜʚʫʭ 

ʥʝʛʦʨʷʱʠʭ ʦʪʚʘʣʦʚ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 4,028 ʛʘ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ 

ʧʫʩʪʦʡ ʧʦʨʦʜʦʡ, ʧʳʣʴʶ ʩ ʧʳʣʝʫʣʘʚʣʠʚʘʶʱʠʭ ʫʩʪʘʥʦʚʦʢ, ʟʦʣʦʡ 

ʢʦʪʝʣʴʥʦʡ, ʰʣʘʢʘʤʠ ʠ ʧʳʣʴʶ ʪʦʧʦʯʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʘ ʪʘʢʞʝ 

ʦʩʘʜʢʘʤʠ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʝ ʩʪʦʯʥʳʭ ʚʦʜ 

[3]. ʇʦʚʝʨʭʥʦʩʪʴ ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʘʩʩʠʚʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 
ʧʦʜʚʝʨʞʝʥʘ ʚʦʟʜʝʡʩʪʚʠʶ ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚ 

ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʝʞʝʛʦʜʥʦ ʧʦʩʪʫʧʘʝʪ ʙʦʣʝʝ 4,5 ʪ. 

ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʧʳʣʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ SiO2<20%. ʇʨʠ ʵʪʦʤ, 

ʙʣʠʞʘʡʰʘʷ ʞʠʣʘʷ ʟʘʩʪʨʦʡʢʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 15 ʤ ʢ ʶʛʦ-

ʚʦʩʪʦʢʫ ʦʪ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʣʦʱʘʜʢʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʝʜʝʡʩʪʚʫʶʱʝʛʦ ʦʪʚʘʣʘ, ʠ ʚʥʝʜʨʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ 
ʧʦ ʧʳʣʝʧʦʜʘʚʣʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʦʪʚʘʣʘ. 

ʂʨʦʤʝ ʦʪʚʘʣʦʚ, ʚʳʙʨʦʩʳ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʘʭʪʳ çɼʘʣʴʥʷʷè ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠ ʜʦʙʳʯʝ, ʧʦʜʲʝʤʝ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪʘʭ, ʭʨʘʥʝʥʠʠ ʠ 

ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʚ ʢʦʪʝʣʴʥʦʡ, ʘ ʪʘʢʞʝ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʮʝʭʦʚ - ʤʝʭʘʥʠʯʝʩʢʦʛʦ, ʩʪʦʣʷʨʥʦʛʦ, ʣʘʤʧʦʚʦʛʦ ʠ 

ʛʘʨʘʞʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 

ʘʪʤʦʩʬʝʨʫ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʥʝʦʨʛʘʥʠʯʝʩʢʘʷ ʧʳʣʴ, ʜʠʦʢʩʠʜ ʘʟʦʪʘ, 
ʦʢʩʠʜʳ ʫʛʣʝʨʦʜʘ, ʩʝʨʳ ʠ ʘʟʦʪʘ, ʩʘʞʘ, ʙʝʥʟ(ʘ)ʧʠʨʝʥ, ʦʢʩʠʜʳ ʞʝʣʝʟʘ 

ʠ ʤʘʨʛʘʥʮʘ, ʛʘʟʦʦʙʨʘʟʥʳʝ ʬʪʦʨʠʜʳ, ʜʨʝʚʝʩʥʘʷ ʧʳʣʴ, ʛʠʜʨʦʢʩʠʜ 

ʥʘʪʨʠʷ [4]. ʉʫʤʤʘʨʥʳʡ ʚʘʣʦʚʳʡ ʚʳʙʨʦʩ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 

ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 200 ʪ/ʛʦʜ, ʠʟ ʥʠʭ ʦʢʦʣʦ 63 ʪ/ʛʦʜ - ʵʪʦ ʪʚʝʨʜʳʝ 

ʚʝʱʝʩʪʚʘ ʠ ʦʢʦʣʦ 139 ʪ/ʛʦʜ ï ʛʘʟʦʦʙʨʘʟʥʳʝ. 

ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʘʪʤʦʩʬʝʨʥʳʡ 

ʚʦʟʜʫʭ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʦʙʲʝʢʪʝ ʫʩʪʘʥʦʚʣʝʥ ʢʦʤʧʣʝʢʩ 

ʧʳʣʝʫʣʘʚʣʠʚʘʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ: 3 ʮʠʢʣʦʥʘ ʪʠʧʘ ʎʅ-15 ʚ 
ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʧʨʠʝʤʥʦʤ ʢʦʤʧʣʝʢʩʝ, ʧʳʣʝʦʩʘʜʠʪʝʣʴʥʳʡ ʙʫʥʢʝʨ ʠ 

3 ʮʠʢʣʦʥʘ ʎʅ-15 ʚ ʢʦʪʝʣʴʥʦʡ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʦʯʠʩʪʢʫ ʚʦʟʜʫʭʘ 

ʦʪ ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʧʳʣʠ ʩ ʩʫʤʤʘʨʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʦʯʠʩʪʢʠ 
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ʙʦʣʝʝ 88%. ʆʩʪʘʣʴʥʳʝ ʞʝ ʦʙʲʝʢʪʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ ʥʝ 

ʦʙʦʨʫʜʦʚʘʥʳ ʦʯʠʩʪʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʫʯʘʩʪʢʦʚ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʦʩʥʦʚʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʝʚʳʰʘʶʱʠʤ 

ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʨʝʩʫʨʩʥʘʷ ʙʘʟʘ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʤʦʤʝʥʪʘ ʦʪʣʠʯʘʝʪʩʷ ʦʙʰʠʨʥʦʩʪʴʶ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴʶ, 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʦʠʤʦʩʪʴʶ ʧʨʷʤʳʭ ʟʘʤʝʥʠʪʝʣʝʡ ʫʛʦʣʴ ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʜʝʰʝʚʳʤ ʨʝʩʫʨʩʦʤ, ʨʘʟʨʘʙʦʪʢʘ ʫʛʦʣʴʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʨʠ ʥʳʥʝʰʥʝʤ ʫʨʦʚʥʝ ʧʦʪʨʝʙʣʝʥʠʷ ʙʫʜʝʪ 

ʧʨʦʚʦʜʠʪʴʩʷ ʝʱʝ ʦʢʦʣʦ 200 ʣʝʪ [1]. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʫʯʠʪʳʚʘʷ, ʯʪʦ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʢʦʤʧʣʝʢʩʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʩʦʩʪʦʷʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦʝ ʚʣʦʞʝʥʠʝ ʩʨʝʜʩʪʚ ʚ ʨʘʟʨʘʙʦʪʢʫ 

ʧʨʦʛʨʘʤʤ ʧʦ ʩʥʠʞʝʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 
ʩʨʝʜʫ ʠ ʢʦʥʪʨʦʣʶ ʠʩʪʦʯʥʠʢʦʚ ʵʪʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʧʨʠʤʝʨʝ ʰʘʭʪʳ çɼʘʣʴʥʷʷè ʤʦʞʥʦ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʘʢʪʫʘʣʴʥʳʤʠ ʟʘʜʘʯʘʤʠ ʷʚʣʷʶʪʩʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʜʝʡʩʪʚʫʶʱʠʭ 

ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʫʩʪʘʥʦʚʢʘ ʧʳʣʝ- ʠ ʛʘʟʦʦʯʠʩʪʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʮʠʢʣʘ, ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʦʪʚʘʣʦʚ ʧʫʩʪʦʡ ʧʦʨʦʜʳ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʝ 
ʨʝʛʫʣʷʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ. 

 
ʃʠʪʝʨʘʪʫʨʘ 

1. ʄʘʢʩʘʢʦʚʩʢʠʡ ɺ.ʇ. ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʤʠʨʘ. ʂʥʠʛʘ 2: 

ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʠʨʘ. ʄ., ɼʨʦʬʘ, 2008. - 495 ʩ. 

2. ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʩʘʥʠʪʘʨʥʦʡ ʦʭʨʘʥʝ ʚʦʜʦʝʤʦʚ ʦʪ 

ʟʘʛʨʷʟʥʝʥʠʷ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʧʨʝʜʧʨʠʷʪʠʡ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. - http://www.libussr.ru/doc_ussr/usr_8902.htm 

(23.09.2016). 

3. ʎʚʝʪʢʦʚ ʇ.ʉ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʪʦʨʬʷʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ // ʉʙʦʨʥʠʢ ʪʨʫʜʦʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɸʨʢʪʠʢʘ: ʠʩʪʦʨʠʷ ʠ 

ʩʦʚʨʝʤʝʥʥʦʩʪʴè. ï ʉʇʙ., ʀʟʜʘʪʝʣʴʩʪʚʦ ʇʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

2016. - ʉ. 521-532. 

4. Strizhenok Alexey, Korelskiy Denis. Assessment of the state of soil-

vegetation complexes exposed to powder-gas emissions of nonferrous 

metallurgy enterprises. Journal of Ecological Engineering, Volume 17, Issue 

4, 2016. - P. 25-29. 

http://www.libussr.ru/doc_ussr/usr_8902.htm


30 
 

ʉɽʂʎʀʗ 6. ʕʢʦʣʦʛʠʷ 

 

 

ɹʘʙʝʥʢʦ ɼ.ɸ. 
ʄʘʛʠʩʪʨʘʥʪ 2 ʢʫʨʩʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʇʘʰʢʝʚʠʯ ʄ.ɸ. 
ɿʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ, ʧʨʦʬʝʩʩʦʨ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʄʆʅʀʊʆʈʀʅɻ ʊɽʍʅʆɻɽʅʅʆɻʆ ɺʆɿɼɽʁʉʊɺʀʗ 

ʍɺʆʉʊʆʍʈɸʅʀʃʀʑɸ ɻʆʈʅʆ-ʆɹʆɻɸʊʀʊɽʃʔʅʆɻʆ 

ʂʆʄɹʀʅɸʊɸ ʖɾʅʆɻʆ ʋʈɸʃɸ ʅɸ ʇʈʀʈʆɼʅʓɽ ɺʆɼʓ 

 

 

ɻʘʡʩʢʠʡ ʛʦʨʥʦ-ʦʙʦʛʘʪʠʪʝʣʴʥʳʡ ʢʦʤʙʠʥʘʪ (ɻʘʡʩʢʠʡ 

ɻʆʂ) ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʝʤ ʛʦʨʥʦ-ʜʦʙʳʚʘʶʱʠʤ ʧʨʝʜʧʨʠʷʪʠʝʤ 

ʋʨʘʣʘ. ʇʦ ʜʦʙʳʯʝ ʤʝʜʠ ʟʘʥʠʤʘʝʪ 2 ʤʝʩʪʦ ʚ ʈʦʩʩʠʠ. ʆʩʥʦʚʥʳʤ 

ʨʦʜʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ɻʘʡʩʢʦʛʦ ɻʆʂʘ ʷʚʣʷʝʪʩʷ ʜʦʙʳʯʘ, ʧʝʨʝʨʘʙʦʪʢʘ 

ʠ ʦʙʦʛʘʱʝʥʠʝ ʨʫʜ ʩ ʚʳʧʫʩʢʦʤ ʤʝʜʥʦʛʦ ʠ ʮʠʥʢʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʦʚ, 

ʪʦʚʘʨʥʳʭ ʤʝʜʠ, ʮʠʥʢʘ, ʩʝʨʥʦʛʦ ʢʦʣʯʝʜʘʥʘ. 
ʅʘ ʦʙʦʛʘʪʠʪʝʣʴʥʦʡ ʬʘʙʨʠʢʝ ʧʨʦʠʩʭʦʜʠʪ ʬʣʦʪʘʮʠʦʥʥʦʝ 

ʦʙʦʛʘʱʝʥʠʝ ʤʝʜʥʦ-ʮʠʥʢʦʚʳʭ ʨʫʜ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ 

ʦʙʨʘʟʫʶʪʩʷ ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʭʚʦʩʪʳ ʦʙʦʛʘʱʝʥʠʷ, ʠʤʝʶʱʠʝ 

ʧʫʣʴʧʦʦʙʨʘʟʥʦʝ ʩʦʩʪʦʷʥʠʝ. Tʚʸʨʜʘʷ ʬʘʟʘ ʭʚʦʩʪʦʚʦʡ ʧʫʣʴʧʳ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʤʝʩʴʶ ʤʠʥʝʨʘʣʴʥʳʭ ʯʘʩʪʠʮ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ - ʦʪ 3 

ʤʤ ʜʦ ʜʦʣʝʡ ʤʠʢʨʦʥʘ. ɺʳʭʦʜ ʭʚʦʩʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ 

ʤʝʪʘʣʣʦʚ ʚ ʨʫʜʝ ʩʦʩʪʘʚʣʷʝʪ 80-85% ʦʪ ʦʙʲʝʤʘ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʡ 
ʨʫʜʳ. ʍʚʦʩʪʳ ʦʙʦʛʘʱʝʥʠʷ ʩʤʝʰʠʚʘʶʪʩʷ ʩ ʢʠʩʣʦʡ ʨʫʜʥʠʯʥʦʡ ʚʦʜʦʡ 

ʚ ʛʣʘʚʥʦʤ ʢʦʨʧʫʩʝ ʬʘʙʨʠʢʠ, ʟʘʪʝʤ ʯʝʨʝʟ ʧʫʣʴʧʦʥʘʩʦʩʥʫʶ ʩʪʘʥʮʠʶ 

ʧʦʩʪʫʧʘʶʪ ʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʥʘʤʳʚʥʦʛʦ ʪʠʧʘ, ʘ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʢʘʨʴʝʨʘ ʠ 

ʟʘʢʣʘʜʢʠ ʧʫʩʪʦʪ ʧʦʜʟʝʤʥʦʛʦ ʨʫʜʥʠʢʘ [5]. 

ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʭʚʦʩʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʧʠʨʠʪʦʤ, 

ʭʘʣʴʢʦʧʠʨʠʪʦʤ, ʩʬʘʣʝʨʠʪʦʤ, ʢʚʘʨʮʝʤ, ʧʦʣʝʚʳʤ ʰʧʘʪʦʤ, ʭʣʦʨʠʪʦʤ 

ʠ ʩʝʨʠʮʠʪʦʤ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ: FeS2, CuFeS2, ZnS, SiO2, ʩʤʝʩʠ 
ʘʣʶʤʦʩʠʣʠʢʘʪʦʚ, ʩʦʣʠ ʭʣʦʨʠʩʪʦʡ ʢʠʩʣʦʪʳ KAl(AlSi3O8)(OH)2. 

ʉʦʩʪʘʚ ʞʠʜʢʦʡ ʬʘʟʳ ʭʚʦʩʪʦʚ ʦʙʦʛʘʱʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣ.1. 

 

 

 

 

http://dic.academic.ru/dic.nsf/enc_geolog/18952


31 
 

ʊʘʙʣʠʮʘ 1 

ʉʦʩʪʘʚ ʞʠʜʢʦʡ ʬʘʟʳ ʭʚʦʩʪʦʚ ʦʙʦʛʘʱʝʥʠʷ [3] 

ʇʦʢʘʟʘʪʝʣʴ 
ɽʜʠʥʮʳ 

ʠʟʤʝʨʝʥʠʷ 
ɿʥʘʯʝʥʠʝ 

Ph ɽʜ. pH ʜʦ 11,95 

ʉʫʭʦʡ ʦʩʪʘʪʦʢ ʤʛ/ʜʤ
3
 5096-5230 

ɺʟʚʝʰʝʥʥʳʝ 

ʚʝʱʝʩʪʚʘ 
ʤʛ/ʜʤ

3
 ʜʦ 300 

ʅʝʬʪʝʧʨʦʜʫʢʪʳ ʤʛ/ʜʤ
3
 0,25-4,15 

ʍʣʦʨʠʜʳ ʤʛ/ʜʤ
3
 468,9-587,6 

ʉʫʣʴʬʘʪʳ ʤʛ/ʜʤ
3
 1777,2-2559,0 

ɻʠʜʨʦʢʘʨʙʦʥʘʪʳ ʤʛ/ʜʤ
3
 14,48 

ʅʘʪʨʠʡ ʤʛ/ʜʤ
3
 450-650 

ʂʘʣʠʡ ʤʛ/ʜʤ
3
 45-68 

ʄʘʛʥʠʡ ʤʛ/ʜʤ
3
 2-848 

ɾʝʣʝʟʦ ʤʛ/ʜʤ
3
 0,01 

ʄʝʜʴ ʤʛ/ʜʤ
3
 0,04-4,65 

ʎʠʥʢ ʤʛ/ʜʤ
3
 11,8 

 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ʧʨʝʜʧʨʠʷʪʠʷ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʩ 1966 ʛʦʜʘ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʦʨʫʞʝʥʠʝ II  ʢʣʘʩʩʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʩ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʦʡ ʜʘʤʙʳ 50,5 ʤ, ʧʣʦʱʘʜʴʶ 190 ʛʘ, ʝʤʢʦʩʪʴʶ 
ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʪʤʝʪʢʝ ʛʨʝʙʥʷ 378,5 ʤ ï 52,5 ʤʣʥ. ʤ

3 
[5]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʠʪʝʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ 

ʧʦʪʝʨʴ ʞʠʜʢʦʡ ʬʘʟʳ ʦʪʚʘʣʴʥʳʭ ʭʚʦʩʪʦʚ ʯʝʨʝʟ ʜʘʤʙʫ ʠ ʜʥʠʱʝ 

ʩʦʦʨʫʞʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʧʨʠʯʠʥʦʡ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʜʟʝʤʥʳʭ 

ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʮʝʣʴʶ ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʩʷ 

ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʨʘʡʦʥʘ 
ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ  ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ. ɺ  ʠʶʣʝ 2016 ʛʦʜʘ ʚ 

ʨʘʤʢʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʦʪʙʦʨ ʧʨʦʙ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʦʙʦʨʦʪʥʦʡ ʚʦʜʳ ʥʘ 

ʦʙʦʛʘʪʠʪʝʣʴʥʦʡ ʬʘʙʨʠʢʝ, ʘ ʪʘʢʞʝ ʚʦʜʳ ʠʟ ʧʨʫʜʘ ʦʪʩʪʦʡʥʠʢʘ ʠ 

ʢʠʩʣʳʭ ʨʫʜʥʠʯʥʳʭ ʚʦʜ. ʂʘʨʪʘ-ʩʭʝʤʘ ʦʧʨʦʙʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 1. 
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ʈʠʩ.1 ï ʂʘʨʪʘ-ʩʭʝʤʘ ʦʧʨʦʙʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

 

ʆʪʙʦʨ ʧʨʦʙ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʧʨʦʠʟʚʦʜʠʣʩʷ ʠʟ ʙʣʠʞʘʡʰʝʛʦ 

ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ï ʨʫʯʴʷ ʗʣʘʥʛʘʩ, ʨʘʩʧʦʣʘʛʘʶʱʝʛʦʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

1 ʢʤ ʦʪ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʠ ʠʤʝʶʱʝʛʦ ʩʣʝʜʫʶʱʠʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ 

ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʜʣʠʥʘ ʨʫʯʴʷ ï 15 ʢʤ, ʰʠʨʠʥʘ 

ï14 ʤ; ʥʘʠʙʦʣʴʰʘʷ ʛʣʫʙʠʥʘ ï 0,95 ʤ; ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʚʠʣʠʩʪʦʩʪʠ ï 

1,09; ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ï 8,6ęʉ. ʈʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨ. ʗʣʘʥʛʘʩ ï 
ʜʦʣʠʥʘ ʨ. ʋʨʘʣ, ʝʛʦ ʧʨʘʚʦʛʦ ʧʨʠʪʦʢʘ ʨ. ɻʫʙʝʨʣʷ ʚ ʋʨʘʣʴʩʢʦ-

ɻʫʙʝʨʣʠʥʩʢʦʤ ʤʝʞʜʫʨʝʯʴʝ. ʇʠʪʘʥʠʝ ʨʫʯʴʷ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ 

ʪʘʣʳʭ ʩʥʝʛʦʚʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ [4]. 

ʆʪʙʦʨ, ʭʨʘʥʝʥʠʝ, ʢʦʥʩʝʨʚʘʮʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʧʨʦʙ 

ʚʳʧʦʣʥʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 31861-2012 ñɺʦʜʘ. ʆʙʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʪʙʦʨʫ ʧʨʦʙò.  

ɸʥʘʣʠʟ ʧʨʦʙ ʚʳʧʦʣʥʝʥ ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ ñʎʝʥʪʨʘ 
ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷò ʉʘʥʢʪ-ʧʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʨʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. ʂʘʪʠʦʥʥʳʡ ʩʦʩʪʘʚ ʦʧʨʝʜʝʣʝʥ ʩ ʧʦʤʦʱʴʶ 

ʵʤʠʩʩʠʦʥʥʦʛʦ ʩʧʝʢʪʨʦʤʝʪʨʘ ʩ ʠʥʜʫʢʪʠʚʥʦ-ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʦʡ 
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ICPE-900 Shimadzu, ʘʥʠʦʥʥʳʡ ʩʦʩʪʘʚ ï ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʦʤ DR 

5000. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʙ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʘʭ 2 ʠ 3. ʇʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʟʷʪʳ ʧʦ ɻʅ 

2.1.5.1315-03. 

 
 

ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜʳ ʚ ʨ. ʗʣʘʥʛʘʩ ʙʳʣ 
ʨʘʩʩʯʠʪʘʥ ʫʜʝʣʴʥʳʡ ʢʦʤʙʠʥʘʪʦʨʥʳʡ ʠʥʜʝʢʩ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ, 

ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʠʣʘ 5,84, ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʚ ʨʫʯʴʝ ʢʘʢ 

çʛʨʷʟʥʘʷè (ʢʣʘʩʩ 4ʘ) [6]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 
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ɼʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʥʘʙʣʶʜʘʝʤʳʭ 

ʩʢʚʘʞʠʥ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ ʢʘʢ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ.  

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1) ɻʅ 2.1.5.1315-03 ʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʇɼʂ) 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ 

ʠ ʢʫʣʴʪʫʨʥʦ-ʙʳʪʦʚʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ; 

2) ɻʆʉʊ 31861-2012 ɺʦʜʘ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʪʙʦʨʫ 

ʧʨʦʙ.ɺʚʝʜ.01.01.2014; 

3) ʆʪʯʝʪ ʦ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʢʘʨʴʝʨʘ ˉ2. ɹʝʣʛʦʨʦʜ, 2004 
ʛ; 

4) ʇʨʦʝʢʪ ʥʦʨʤʘʪʠʚʦʚ ʜʦʧʫʩʪʠʤʦʛʦ ʩʙʨʦʩʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʚʦʜʥʳʡ ʦʙʲʝʢʪ ʨ. ʗʣʘʥʛʘʩ ʜʣʷ ʇɸʆ çɻʘʡʩʢʠʡ 

ɻʆʂè. ʆʨʝʥʙʫʨʛ, 2013 ʛ; 

5) ʇʨʦʝʢʪ ʥʦʨʤʘʪʠʚʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʠ ʣʠʤʠʪʦʚ ʥʘ ʠʭ ʨʘʟʤʝʱʝʥʠʝ 
ʆɸʆ çɻʘʡʩʢʠʡ ɻʆʂè. ɺʝʨʭʥʷʷ ʇʳʰʤʘ, 2011 ʛ; 

6) ʈɼ 52.24.643-2002. 

 
 

 

 

 

ɼʝʤʠʥʘ ɸ.ɸ. 
ʩʪʫʜʝʥʪʢʘ 6 ʢʫʨʩʘ ʢʘʬʝʜʨʳ ʛʝʦʵʢʦʣʦʛʠʠ 

ʉʪʨʠʞʝʥʦʢ ɸ.ɺ. (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ) 
ʢ.ʪ.ʥ., ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʛʝʦʵʢʦʣʦʛʠʠ,  

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʣʝʦʪʚʘʣʦʚ 

ʇɸʆ çʋʨʘʣʢʘʣʠʡè ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 
 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʢʨʫʧʥʝʡʰʠʭ ʦʪʨʘʩʣʝʡ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʄʘʩʰʪʘʙʳ 

ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʩʦʣʝʡ ʝʞʝʛʦʜʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʠ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʦʩʪʘʚʣʷʶʪ ʜʝʩʷʪʢʠ ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ ʚ ʛʦʜ. 

ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʷʭ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʧʦʩʪʦʷʥʥʦ 

ʚʦʟʨʘʩʪʘʝʪ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʦʩʚʦʝʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʢʘʣʠʡʥʳʭ ʨʫʜ ʚ ʈʦʩʩʠʠ ʠ ʚ ʤʠʨʝ [2]. 
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ɼʦʙʳʯʘ ʠ ʧʝʨʝʨʘʙʦʪʢʘ ʢʘʣʠʡʥʳʭ ʨʫʜ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʦʙʨʘʟʦʚʘʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʦʚ. ʅʘʢʦʧʣʝʥʠʝ ʠ 

ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʵʪʠʭ ʦʪʭʦʜʦʚ ʦʢʘʟʳʚʘʶʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʢʦʤʧʦʥʝʥʪʳ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ 

ʟʘʩʦʣʝʥʠʠ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʦʜʟʝʤʥʳʭ ʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʚ ʟʘʛʨʷʟʥʝʥʠʠ ʧʨʠʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʳ 

ʧʳʣʴʶ. ʋʨʦʚʝʥʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʦʢʘʟʳʚʘʝʤʦʛʦ ʥʘ 
ʢʦʤʧʦʥʝʥʪʳ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʦʪʭʦʜʘʤʠ ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʢʘʣʠʡʥʳʭ ʩʦʣʝʡ, ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʘʚʘ ʨʫʜʳ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʧʫʩʪʳʭ 

ʧʦʨʦʜ, ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʠ ʢʣʠʤʘʪʘ, ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤʳ ʢ ʩʘʤʦʦʯʠʱʝʥʠʶ ʠ 

ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ [1].  

ʇʳʣʴ ʢʘʣʠʡʥʳʭ ʨʫʜ ʩʦʜʝʨʞʠʪ ʚ ʦʩʥʦʚʥʦʤ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʝ 

ʚ ʚʦʜʝ ʩʦʝʜʠʥʝʥʠʷ ʠ, ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʥʝʨʘʩʪʚʦʨʠʤʳʡ 

ʦʩʪʘʪʦʢ. ʂ ʨʘʩʪʚʦʨʠʤʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʦʪʥʦʩʷʪʩʷ ʩʫʣʴʬʘʪʳ ʥʘʪʨʠʷ, 
ʢʘʣʠʷ, ʤʘʛʥʠʷ, ʢʘʣʴʮʠʷ ʠ ʭʣʦʨʠʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʘʣʠʡʥʦʡ ʧʳʣʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʨʘʙʦʪʥʠʢʦʚ 

ʢʘʣʠʡʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʥʘʩʝʣʝʥʠʷ, ʧʦʜʚʝʨʞʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʶ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʜʦʙʳʯʝ ʠ ʧʝʨʝʨʘʙʦʪʢʝ ʢʘʣʠʡʥʳʭ 

ʩʦʣʝʡ [2].  

ʇʦʩʪʦʷʥʥʳʤ ʠ ʠʥʪʝʥʩʠʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ, 
ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʷʚʣʷʶʪʩʷ ʦʪʚʘʣʳ ʚʩʢʨʳʰʥʦʡ ʠ 

ʚʤʝʱʘʶʱʝʡ ʧʦʨʦʜ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʦʥʦʚ Cl
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ʢʦʪʦʨʳʭ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʜʦʩʪʠʛʘʝʪ ʩʦʪʝʥ ʤʛ/ʢʛ. ʅʘ ʩʦʣʝʦʪʚʘʣʘʭ 

ʨʘʩʩʦʣʳ ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʪʚʦʨʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ 

ʦʪʚʘʣʘ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʢʦʥʜʝʥʩʘʮʠʦʥʥʦʡ 

ʚʣʘʛʠ ʠ ʚʳʭʦʜʘ ʠʟʙʳʪʦʯʥʦʡ ʚʣʘʛʠ ʠʟ ʩʚʝʞʠʭ ʦʪʭʦʜʦʚ ʚ ʤʦʤʝʥʪ ʠʭ 

ʩʢʣʘʜʠʨʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩ ʠʥʬʠʣʴʪʨʘʮʠʠ ʟʘʩʦʣʝʥʥʳʭ 

ʚʦʜ ʯʝʨʝʟ ʪʝʣʦ ʩʦʣʝʦʪʚʘʣʦʚ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 
ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦ ʧʣʦʱʘʜʠ ʣʠʪʦ- ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʦʨʝʣʦʚ 

ʟʘʛʨʷʟʥʝʥʠʷ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʧʦʯʚʝʥʥʦʡ ʵʨʦʟʠʠ ʠ ʫʛʥʝʪʝʥʠʶ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʣʝʦʪʚʘʣʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʝʥʠʷ ʠʭ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. [1]. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨ ʚʳʙʨʘʣ ʦʜʥʦ ʠʟ 

ʢʨʫʧʥʝʡʰʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʜʦʙʳʯʝ ʠ ʧʝʨʝʨʘʙʦʪʢʝ ʢʘʣʠʡʥʦʡ ʩʦʣʠ 

ï ʇɸʆ çʋʨʘʣʢʘʣʠʡè. ʈʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʷʚʣʷʝʪʩʷ 
ʚʝʜʫʱʠʤ ʤʠʨʦʚʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʢʘʣʠʷ, ʦʜʥʦʛʦ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʵʣʝʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʩʝʭ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʅʘ 

ʜʦʣʶ ʢʦʤʧʘʥʠʠ ʧʨʠʭʦʜʠʪʩʷ 20% ʤʠʨʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʣʠʡʥʳʭ 
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ʫʜʦʙʨʝʥʠʡ. ʂʦʤʧʘʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʪ ʚʩʝ ʧʨʦʮʝʩʩʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ï 

ʦʪ ʜʦʙʳʯʠ ʢʘʣʠʡʥʦʡ ʨʫʜʳ ʜʦ ʧʦʩʪʘʚʦʢ ʭʣʦʨʠʩʪʦʛʦ ʢʘʣʠʷ 

ʧʦʢʫʧʘʪʝʣʷʤ. ʉʳʨʴʝʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʣʦʨʠʩʪʦʛʦ ʢʘʣʠʷ ʷʚʣʷʝʪʩʷ 

ʩʠʣʴʚʠʥʠʪ, ʝʛʦ ʟʘʧʘʩʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ çʋʨʘʣʢʘʣʠʶè, ʩʦʩʪʘʚʣʷʶʪ 

22% ʦʪ ʦʙʱʝʤʠʨʦʚʳʭ ʟʘʧʘʩʦʚ. ʆʙʦʛʘʱʝʥʠʝ ʩʠʣʴʚʠʥʠʪʦʚʦʡ ʨʫʜʳ ʚ 

ʇɸʆ çʋʨʘʣʢʘʣʠʡè ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʬʣʦʪʘʮʠʦʥʥʦʤ ʠ ʛʘʣʫʨʛʠʯʝʩʢʦʤ 

ʚʳʜʝʣʝʥʠʠ ʭʣʦʨʠʩʪʦʛʦ ʢʘʣʠʷ ʠʟ ʩʤʝʩʠ ʤʠʥʝʨʘʣʦʚ. ʆʩʥʦʚʥʳʤʠ 
ʚʠʜʘʤʠ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʶʪʩʷ ʩʪʘʥʜʘʨʪʥʳʡ ʭʣʦʨʠʩʪʳʡ ʢʘʣʠʡ ʠ ʝʛʦ 

ʛʨʘʥʫʣʷʪ. 

ɺ ʭʦʜʝ ʧʨʝʜʜʠʧʣʦʤʥʦʡ ʧʨʘʢʪʠʢʠ ʘʚʪʦʨʦʤ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 

ʝʞʝʛʦʜʥʦ ʦʙʨʘʟʫʝʪʩʷ 16-18 ʤʣʥ. ʪ. ʩʦʣʝʦʪʭʦʜʦʚ ʠ ʦʢʦʣʦ 3 ʤʣʥ. ʪ. 

ʛʣʠʥʠʩʪʦ-ʩʦʣʝʚʳʭ ʰʣʘʤʦʚ. ʉʦʜʝʨʞʘʥʠʝ ʦʩʪʘʪʦʯʥʳʭ ʨʘʩʩʦʣʦʚ ʚ 

ʛʘʣʠʪʦʚʳʭ ʭʚʦʩʪʘʭ, ʚʳʭʦʜʷʱʠʭ ʩ ʬʘʙʨʠʢ, ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

10-15% ʦʪ ʠʭ ʤʘʩʩʳ. ʇʦʩʣʝ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʠ ʫʧʣʦʪʥʝʥʠʷ ʩʚʝʞʠʭ 
ʦʪʭʦʜʦʚ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʚʳʰʝʣʝʞʘʱʠʭ ʩʣʦʝʚ ʚʳʜʝʣʷʝʪʩʷ 

ʦʩʪʘʪʦʯʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʚʣʘʛʘ. ʆʙʨʘʟʦʚʘʥʠʶ ʠʟʙʳʪʦʯʥʳʭ 

ʨʘʩʩʦʣʦʚ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʳʧʘʜʝʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʦʣʝʦʪʚʘʣʦʚ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʢʦʪʦʨʳʝ ʚʳʱʝʣʘʯʠʚʘʶʪ ʠʟ ʦʙʲʝʤʘ ʦʪʭʦʜʦʚ 

ʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ. ʉʦʛʣʘʩʥʦ ʨʘʩʯʝʪʘʤ, ʧʨʦʜʝʣʘʥʥʳʤ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ, ʟʘ 50 

ʣʝʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʣʝʦʪʚʘʣʦʚ ʩ 1 ʤ
2
 ʪʘʢʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʘʩʩʠʚʘ 

ʦʙʨʘʟʦʚʘʣʦʩʴ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 40 ʪ. ʨʘʩʩʦʣʘ [3]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʥʦʚʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ, 

ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʩʥʠʞʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ, ʦʢʘʟʳʚʘʝʤʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʬʠʣʴʪʨʘʮʠʠ 

ʨʘʩʩʦʣʦʚ ʯʝʨʝʟ ʪʝʣʦ ʦʪʚʘʣʘ ʚ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʠ 

ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʷʚʣʷʝʪʩʷ ʛʠʜʨʦʠʟʦʣʷʮʠʷ ʦʩʥʦʚʘʥʠʡ ʦʪʚʘʣʦʚ ʩʦʣʝʡ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʦʜʦʫʧʦʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʆʜʥʘʢʦ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʩ ʢʘʞʜʳʤ 
ʛʦʜʦʤ ʧʦʚʳʰʘʝʪʩʷ ʦʧʘʩʥʦʩʪʴ ʧʨʦʨʳʚʘ ʛʠʜʨʦʠʟʦʣʠʨʫʶʱʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʟʘʩʦʣʝʥʠʷ ʦʢʨʫʞʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʂʨʦʤʝ ʵʪʦʛʦ, ʫʢʘʟʘʥʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʤʦʞʥʦ 

ʧʨʠʤʝʥʷʪʴ ʪʦʣʴʢʦ ʜʣʷ ʦʪʚʘʣʦʚ ʥʘ ʵʪʘʧʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʝʤʝʣʴʥʦʛʦ 

ʦʪʚʦʜʘ ʠ ʠʭ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʘ ʜʣʷ ʦʪʚʘʣʦʚ, 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʩ 

ʥʘʨʫʰʝʥʠʝʤ ʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ ʠʣʠ ʚʦʦʙʱʝ ʙʝʟ ʥʝʛʦ, ʜʘʥʥʦʝ 

ʩʨʝʜʦʟʘʱʠʪʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʚʦʟʤʦʞʥʦ. 
ʂʨʦʤʝ ʠʟʦʣʷʮʠʠ ʦʩʥʦʚʘʥʠʷ ʩʦʣʝʦʪʚʘʣʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʤʠʥʠʤʘʣʴʥʳʭ ʧʦʪʝʨʴ ʩʠʣʴʚʠʥʠʪʘ ʠ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ 

ʪʘʢʞʝ ʩ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 
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ʧʳʣʠ ʩʠʣʴʚʠʥʠʪʦʚʦʡ ʨʫʜʳ ʚ ʚʦʟʜʫʭʝ ʨʘʙʦʯʝʡ ʟʦʥʳ ʥʘ ʇɸʆ 

çʋʨʘʣʢʘʣʠʡè ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʫʢʨʳʪʠʝ ʤʝʩʪ ʦʙʨʘʟʦʚʘʥʠʷ ʧʳʣʠ ʠ 

ʦʯʠʩʪʢʘ ʟʘʧʳʣʝʥʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʘʩʧʠʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ ʧʳʣʝʫʣʘʚʣʠʚʘʶʱʝʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʯʠʩʪʢʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʦʯʠʩʪʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʝʚʳʰʘʝʪ 90%, ʦʜʥʘʢʦ ʧʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʟʘʢʨʳʪʳʭ ʮʝʭʘʭ ʧʦ ʧʝʨʝʛʨʫʟʢʝ, 
ʜʨʦʙʣʝʥʠʶ, ʧʦʤʦʣʫ ʩʠʣʴʚʠʥʠʪʦʚʦʡ ʨʫʜʳ. ɼʣʷ ʩʦʣʝʦʪʚʘʣʦʚ ʪʘʢʠʝ 

ʩʨʝʜʩʪʚʘ ʧʳʣʝʦʯʠʩʪʢʠ ʥʝ ʧʨʠʤʝʥʠʤʳ [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʥʝ 

ʨʘʟʨʘʙʦʪʘʥʦ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʜʦʩʪʫʧʥʳʭ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ 

ʧʳʣʝʫʥʦʩʘ ʩ ʩʦʣʝʦʪʚʘʣʦʚ ʠ ʩʧʦʩʦʙʦʚ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʣʝʦʪʚʘʣʦʚ ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ ʚʳʩʦʢʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʚʦʧʨʦʩ ʨʘʟʨʘʙʦʪʢʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʩʦʣʝʦʪʚʘʣʦʚ, ʜʣʷ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʦʙʨʘʟʦʚʘʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʨʘʩʩʦʣʦʚ ʚ 

ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʦʥʦʩʥʳʝ 

ʛʦʨʠʟʦʥʪʳ. 
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ʉʦʢʦʣʦʚʘ ɺ.ʄ. 
ʩʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʘ ʢʘʬʝʜʨʳ ʛʝʦʵʢʦʣʦʛʠʠ,  

ʉʪʨʠʞʝʥʦʢ ɸ.ɺ. (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ) 
ʢ.ʪ.ʥ., ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʛʝʦʵʢʦʣʦʛʠʠ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʧʳʣʝʦʯʠʩʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ  

ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʮʝʤʝʥʪʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʦʙʳʯʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʟʘʥʠʤʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʩʝʢʪʦʨ ʚ ʵʢʦʥʦʤʠʢʝ 

ʈʦʩʩʠʠ. ʇʨʠ ʵʪʦʤ ʚʳʩʦʢʠʝ ʮʝʥʳ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʩʳʨʴʷ ʠ 
ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʨʘʙʦʪʥʠʢʦʚ ʚʩʝ ʯʘʱʝ ʚʳʥʫʞʜʘʶʪ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ 

ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʨʘʟʤʝʱʘʪʴ ʩʚʦʠ 

ʤʦʱʥʦʩʪʠ ʚ ʯʝʨʪʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠʣʠ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʢ ʥʠʤ. ʇʨʠ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ 

ʚʳʙʨʦʩʦʚ, ʩʙʨʦʩʦʚ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʩʪʘʥʦʚʠʪʩʷ ʦʩʦʙʝʥʥʦ 

ʘʢʪʫʘʣʴʥʳʤ, ʘ ʦʯʠʩʪʢʘ ʦʪʭʦʜʷʱʠʭ ʧʳʣʝʛʘʟʦʚʳʭ ʚʳʙʨʦʩʦʚ ʠ 

ʩʪʦʯʥʳʭ ʚʦʜ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ ʚʳʩʦʢʦʤ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʩʧʝʮʠʬʠʢʠ, ʚʩʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚʳʙʨʦʩ ʧʳʣʝ- ʠ ʛʘʟʦʚʦʟʜʫʰʥʦʡ 

ʩʤʝʩʠ ʚ ʘʪʤʦʩʬʝʨʫ, ʩʙʨʦʩ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚ 

ʧʨʠʨʦʜʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʘ ʪʘʢʞʝ ʦʪʯʫʞʜʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʠʣʠ ʩʢʣʘʜʠʨʦʚʘʥʠʷ 

ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʩʝ ʵʪʠ ʧʨʦʮʝʩʩʳ ʧʨʠʚʦʜʷʪ ʢ 
ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʪʤʦ-, ʣʠʪʦ- ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʦʨʝʦʣʦʚ 

ʟʘʛʨʷʟʥʝʥʠʷ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʩʦʪʝʥ 

ʢʚʘʜʨʘʪʥʳʭ ʢʠʣʦʤʝʪʨʦʚ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʧʦʢʘʟʘʪʝʣʝʡ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ [3]. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʧʨʦʠʟʚʦʜʩʪʚ ʚ ʩʝʢʪʦʨʝ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʮʝʤʝʥʪʘ. 
ʇʨʝʜʧʨʠʷʪʠʷʤʠ ʮʝʤʝʥʪʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʝʞʝʛʦʜʥʦ 

ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʙʦʣʝʝ 27 ʤʣʥ. ʪ 

ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʧʳʣʠ. ʅʘ ʠʭ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ ʜʦ 8% 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʳʙʨʦʩʦʚ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ ʠ ʦʢʦʣʦ 5% 

ʛʘʟʦʦʙʨʘʟʥʳʭ ʚʳʙʨʦʩʦʚ. 
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ʎʝʤʝʥʪʥʘʷ ʧʳʣʴ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʢʨʦʤʝ ʵʪʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʨʘʩʪʝʥʠʡ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʦʩʝʜʘʥʠʷ 

ʘʵʨʦʟʦʣʝʡ ʠ ʧʳʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʩʪʴʝʚ ʠ ʢʦʨʥʝʚʦʛʦ ʫʩʚʦʝʥʠʷ 

ʪʚʝʨʜʳʭ ʤʝʪʘʣʣʦʚ, ʥʘʢʦʧʠʚʰʠʭʩʷ ʚ ʧʦʯʚʝ ʚ ʪʝʯʝʥʠʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʩʪʫʧʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʡ ʠʟ 

ʘʪʤʦʩʬʝʨʳ ʧʫʪʝʤ ʩʫʭʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʦʩʘʞʜʝʥʠʷ ʠʣʠ ʩ 
ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ [1]. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʨʠʷʪʠʝ 

ɿɸʆ çʋʣʴʷʥʦʚʩʢʮʝʤʝʥʪè, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ 

ʅʦʚʦʫʣʴʷʥʦʚʩʢ, ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɽʞʝʛʦʜʥʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʢʦʣʦ 2,5 ʤʣʥ. ʪ. ʮʝʤʝʥʪʘ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʦʜʥʠʤ ʠʟ 

ʢʨʫʧʥʝʡʰʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʮʝʤʝʥʪʘ ʚ ʈʦʩʩʠʠ. 

ɽʞʝʛʦʜʥʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʦʙʨʘʟʫʝʪʩʷ ʙʦʣʝʝ 50 ʪʳʩ. ʪ 

ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʧʳʣʠ, ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ 
ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʧʝʯʠ ʜʣʷ ʦʙʞʠʛʘ, ʢʣʠʥʢʝʨʥʳʝ ʭʦʣʦʜʠʣʴʥʠʢʠ ʠ 

ʮʝʤʝʥʪʥʳʝ ʤʝʣʴʥʠʮʳ. ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʧʦʚʳʰʝʥʥʦʛʦ 

ʧʳʣʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʢʘʟʘʥʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʛʦʨʷʯʠʡ ʦʪʨʘʙʦʪʘʥʥʳʡ ʛʘʟ ʠʣʠ ʦʪʨʘʙʦʪʘʥʥʳʡ ʚʦʟʜʫʭ ʚ ʥʠʭ 

ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʠʟʤʝʣʴʯʝʥʥʳʡ ʜʦ ʩʦʩʪʦʷʥʠʷ ʧʳʣʠ ʤʘʪʝʨʠʘʣ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʩʤʝʩʠ ʛʘʟʘ ʠ ʧʳʣʠ. 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ 
ʦʙʲʝʢʪʝ ʩʠʩʪʝʤʘ ʦʯʠʩʪʢʠ ʦʪʭʦʜʷʱʠʭ ʧʳʣʝʛʘʟʦʚʳʭ ʚʳʙʨʦʩʦʚ ʦʪ 

ʧʳʣʠ ʥʝ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʪʝʤʠ ʦʙʲʝʤʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʩʪʫʧʘʶʪ ʥʘ 

ʦʯʠʩʪʢʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʨʝʛʠʦʥʘ 

ʝʞʝʛʦʜʥʦ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʙʦʣʝʝ 1,5 ʪʳʩ. ʪ. ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʧʳʣʠ. 

ʉʣʝʜʩʪʚʠʝʤ ʵʪʦʛʦ ʩʪʘʥʦʚʠʪʩʷ ʨʝʛʫʣʷʨʥʦʝ ʧʨʝʚʳʰʝʥʠʝ 

ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦ ʮʝʤʝʥʪʥʦʡ ʧʳʣʠ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʦʙʣʝʤʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʦʙʲʝʢʪʝ ʷʚʣʷʝʪʩʷ ʦʪʜʝʣʝʥʠʝ ʦʙʞʠʛʘ ʢʣʠʥʢʝʨʘ, 
ʚ ʯʘʩʪʥʦʩʪʠ ʩʠʩʪʝʤʘ ʧʳʣʝʦʯʠʩʪʢʠ ʦʪʭʦʜʷʱʠʭ ʧʳʣʝʛʘʟʦʚʳʭ 

ʚʳʙʨʦʩʦʚ ʦʪ ʚʨʘʱʘʶʱʠʭʩʷ ʧʝʯʝʡ. ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ ʜʘʥʥʦʤ 

ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʮʝʧʦʯʢʠ ʮʠʢʣʦʥ ʎʅ-15 ʧʦʢʘʟʳʚʘʝʪ 

ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ ʦʪ 

ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʭ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ. ʂʨʦʤʝ ʵʪʦʛʦ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ 

ʘʧʧʘʨʘʪ ʩʦʟʜʘʝʪ ʙʦʣʴʰʦʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʮʝʧʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʝ ʧʳʣʝ- ʠ ʛʘʟʦʦʯʠʩʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʢʦʣʝʙʘʥʠʷʤ 
ʩʦʟʜʘʚʘʝʤʦʛʦ ʦʪʭʦʜʷʱʠʤʠ ʛʘʟʘʤʠ ʜʘʚʣʝʥʠʷ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʢʦʤʧʦʥʦʚʦʯʥʳʝ ʩʭʝʤʳ ʧʳʣʝ- ʠ ʛʘʟʦʦʯʠʩʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 
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ʧʨʠʤʝʥʷʝʤʦʛʦ ʥʘ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʚ ʈʦʩʩʠʠ ʠ ʚ ʤʠʨʝ, 

ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ ʦʪʭʦʜʷʱʠʭ 

ʛʘʟʦʚ ʧʫʪʝʤ ʟʘʤʝʥʳ ʮʠʢʣʦʥʘ ʎʅ-15 ʵʣʝʢʪʨʦʬʠʣʴʪʨʦʤ, ʥʘʧʨʠʤʝʨ 

ʤʘʨʢʠ çELEX 3429è. 

ʕʣʝʢʪʨʦʬʠʣʴʪʨʳ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 

ʦʯʠʩʪʢʠ (ʜʦ 98%), ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʯʠʩʪʢʠ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ 
ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ ʙʝʟ ʧʦʪʝʨʠ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʥʠʟʢʠʤ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʠ ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʴʶ ʧʨʠ 

ʨʘʙʦʪʝ ʩ ʨʘʟʦʛʨʝʪʳʤʠ ʛʘʟʘʤʠ (400-500
0
ʉ). ʕʣʝʢʪʨʦʬʠʣʴʪʨ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʟ ʟʘʤʝʥʳ ʦʩʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʯʠʩʪʢʠ 

ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʦʙʲʝʤʳ ʚʳʙʨʦʩʘ 

ʮʝʤʝʥʪʥʦʡ ʧʳʣʠ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘ [2]. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ 

ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ ʚʨʘʱʘʶʱʠʭʩʷ ʧʝʯʝʡ ʚ ʦʪʜʝʣʝʥʠʠ ʦʙʞʠʛʘ 
ʢʣʠʥʢʝʨʘ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʚʳʩʦʢʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, ʦʜʥʘʢʦ ʩ 

ʫʯʝʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʘ ʚʳʙʨʦʩʘ 

ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʧʳʣʠ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʤʝʥʴʰʝʥʠʷ ʧʣʘʪʝʞʝʡ ʟʘ 

ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ, ʜʘʥʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʤʦʞʝʪ ʦʢʫʧʠʪʴʩʷ ʚ 

ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ ʦʪʭʦʜʷʱʠʭ 

ʛʘʟʦʚ ʚ ʦʪʜʝʣʝʥʠʠ ʢʣʠʥʢʝʨʘ ɿɸʆ çʋʣʴʷʥʦʚʩʢʮʝʤʝʥʪè, 
ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʧʫʪʝʤ ʟʘʤʝʥʳ ʮʠʢʣʦʥʘ ʥʘ ʵʣʝʢʪʨʦʬʠʣʴʪʨ, 

ʧʦʢʘʟʳʚʘʝʪ ʚʳʩʦʢʠʡ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʠ, ʚ ʩʣʫʯʘʝ 

ʫʩʧʝʰʥʦʡ ʨʘʙʦʪʳ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʘ ʜʣʷ ʜʨʫʛʠʭ 

ʦʪʜʝʣʝʥʠʡ ʠ ʮʝʭʦʚ ʜʘʥʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʛʜʝ 

ʩʫʱʝʩʪʚʫʶʪ ʘʥʘʣʦʛʠʯʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʠ ʦʯʠʩʪʢʝ ʦʪʭʦʜʷʱʠʭ 

ʧʳʣʝʛʘʟʦʚʳʭ ʚʳʙʨʦʩʦʚ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʚʝʜʝʥʥʦʝ ʩʪʫʜʝʥʯʝʩʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʦʩʠʪ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ 
ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʯʝʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʧʦ 

ʬʦʥʜʦʚʳʤ ʤʘʪʝʨʠʘʣʘʤ ʧʨʝʜʧʨʠʷʪʠʷ ɿɸʆ çʋʣʴʷʥʦʚʩʢʮʝʤʝʥʪè, 

ʙʝʟ ʚʳʧʦʣʥʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʣʠ ʘʧʨʦʙʘʮʠʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ 

ʩʧʦʩʦʙʘ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 
ʃʠʪʝʨʘʪʫʨʘ 

1. ɺʦʨʦʥʦʚʘ ɼ.ʉ., ʉʪʨʠʞʝʥʦʢ ɸ.ɺ. ʄʦʥʠʪʦʨʠʥʛ ʠ ʦʮʝʥʢʘ 

ʚʦʟʜʝʡʩʪʚʠʷ ʮʝʤʝʥʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ / 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʠ ʧʨʠʢʣʘʜʥʘʷ ʥʘʫʢʘ: ʦʩʥʦʚʥʳʝ ʠʪʦʛʠ 2015 ʛ.: 

ʄʘʪʝʨʠʘʣʳ I ɽʞʝʛʦʜʥʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

16-17 ʜʝʢʘʙʨʷ 2015 ʛ., ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ - ʉʝʚʝʨʥʳʡ 

ʏʘʨʣʴʩʪʦʥ, ʉʐɸ. ï North Charleston: CreateSpace, 2015. - ʉ. 58-60. 



41 
 

2. ɼʫʨʦʚ ɺ.ɺ. ʆʭʨʘʥʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʮʝʤʝʥʪʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ // ʎʝʤʝʥʪ ʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ. - ˉ 6. ï ʉʇʙ: 1998. 

- ʉ.2-3. 

3. ʇʘʰʢʝʚʠʯ ʄ.ɸ., ʉʪʨʠʞʝʥʦʢ ɸ.ɺ. ʆʮʝʥʢʘ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ 

ʚ ʨʘʡʦʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʭʨʘʥʠʣʠʱʘ ʦʪʭʦʜʦʚ ʦʙʦʛʘʱʝʥʠʷ ʘʧʘʪʠʪ-

ʥʝʬʝʣʠʥʦʚʳʭ ʨʫʜ / ʀʟʚʝʩʪʠʷ ʊʫʣɻʋ. ɺʳʧ. 2. ï ʊʫʣʘ: ʀʟʜʘʪʝʣʴʩʪʚʦ 

ʊʫʣɻʋ, 2012. ï C. 35-42 

4. Peshkova G., Cherepovitsyn A., Tcvetkov P. Prospects of the 

environmental technologies implementation in the cement industry in 

Russia // Journal of Ecological Engineering, Volume 17, Issue 4, 2016. ï 

ʈ. 17ï24. 

 

 

 

 

ʐʘʧʦʚʘʣʦʚʘ ʂ.ɺ., ʄʘʨʴʠʥ ʀ.ɸ.
 

ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ 

E-mail: kristin.shapovalova@gmail.com 

 

ʀʟʤʝʥʝʥʠʷ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ ʦʟʝʨʥʳʭ ʣʷʛʫʰʝʢ 

ʫʩʣʦʚʥʦ-ʬʦʥʦʚʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ɺʚʝʜʝʥʠʝ 

 ʅʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ, ʧʦʟʚʦʣʷʶʱʝʡ 

ʧʨʦʩʣʝʜʠʪʴ ʟʘ ʥʘʨʫʰʝʥʠʷʤʠ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʦʨʛʘʥʠʟʤʘ, ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʢʨʦʚʠ. ʃʶʙʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʨʝʘʢʮʠʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʨʝʘʛʠʨʦʚʘʪʴ ʠ 
ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʨʘʟʜʨʘʞʠʪʝʣʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʟʨʝʣʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʘʢʪʠʚʥʳʤ 

ʢʣʝʪʢʘʤ ʣʠʤʬʦ- ʠ ʛʝʤʦʧʦʵʟʘ. ɼʦʚʦʣʴʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʞʠʟʥʴ ʘʤʬʠʙʠʡ, ʚʳʩʦʢʘʷ ʠ ʧʨʠʚʷʟʘʥʥʦʩʪʴ ʢ 

ʚʦʜʥʦʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ ʜʝʣʘʝʪ ʵʪʫ ʛʨʫʧʧʫ ʞʠʚʦʪʥʳʭ ʦʜʥʠʤ ʠʟ 

ʩʘʤʳʭ ʫʜʦʙʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʠʟʫʯʝʥʠʶ 

ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʦʚ ʢ ʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʫʨʙʘʥʠʟʘʮʠʠ [1,2,7,8]. ʆʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ, 
ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʵʥʜʦʠʥʪʦʢʩʠʢʘʮʠʠ ʠ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ, ʩʯʠʪʘʶʪʩʷ 

ʣʝʡʢʦʮʠʪʘʨʥʳʝ ʠʥʜʝʢʩʳ [3,4], ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʧʦʣʫʯʝʥʠʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ 

ʚʳʞʠʚʘʥʠʝ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʞʠʚʦʪʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʩʨʝʜʦʚʦʛʦ ʩʪʨʝʩʩʘ.  
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ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʜʝʢʩʘ ʩʜʚʠʛʘ 

ʣʝʡʢʦʮʠʪʦʚ  ʠ ʷʜʝʨʥʦʛʦ ʠʥʜʝʢʩʘ ʩʜʚʠʛʘ ʥʝʡʪʨʦʬʠʣʦʚ ʧʦ 

ʣʝʡʢʦʛʨʘʤʤʘʤ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʦʟʝʨʥʳʭ ʣʷʛʫʰʝʢ, 

ʦʙʠʪʘʶʱʠʭ ʚ ʚʦʜʦʝʤʘʭ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʤʫ 

ʩʦʩʪʘʚʫ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʚʳʙʦʨʢʠ ʠʟ ʧʦʧʫʣʷʮʠʡ 
ʦʟʝʨʥʳʭ ʣʷʛʫʰʝʢ, ʩʦʙʨʘʥʥʳʭ ʚ ʪʝʯʝʥʠʝ ʧʦʣʝʚʦʛʦ ʩʝʟʦʥʘ 2016 ʛ. ʚ 

ʧʷʪʠ ʚʦʜʦʝʤʘʭ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ (ʚʩʝʛʦ 75 ʦʩʦʙʝʡ). ɼʚʘ 

ʚʦʜʦʝʤʘ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʫʩʣʦʚʥʦ-ʬʦʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʷʭ 

ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ: 1-ʳʡ ï ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʇɿ çʂʝʨʞʝʥʩʢʠʡè, 

ʦʟ. ʈʫʩʪʘʡ (ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʦʙʣ., ʉʝʤʝʥʦʚʩʢʠʡ ʨ-ʥ); 2-ʦʡ ï ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʉʠʪʥʠʢʦʚʩʢʦʛʦ ʟʘʢʘʟʥʠʢʘ (ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʦʙʣ., 

ɹʦʨʩʢʠʡ ʨ-ʥ). ʊʨʠ ʚʦʜʦʝʤʘ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ: 3- ʡr ï ʙʦʣʦʪʦ ʂʨʫʛʣʦʝ ɼʘʣʴʥʝʝ ʫ ʧʦʩ. ʊʝʨʷʝʚʦ 
(ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʦʙʣ., ɹʦʛʦʨʦʜʩʢʠʡ ʨ-ʥ); 4-ʳʡ ï ʦʟ. ɾʠʣʥʦʚʦ 

(ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʦʙʣ., ʂʩʪʦʚʩʢʠʡ ʨ-ʥ); 5-ʳʡ ï ʦʟ. ʉʠʣʠʢʘʪʥʦʝ 

(ʛ.ʅ.ʅʦʚʛʦʨʦʜ, ʉʦʨʤʦʚʩʢʠʡ ʨ-ʥ). ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʦʜʦʝʤʘʭ ʚ 

ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ ʚʦʜʳ ʠ ʚʳʧʦʣʥʝʥ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʝʪʦʜʦʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ 

ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ HachDR-2800. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʜʣʷ 

ʢʘʞʜʦʛʦ ʚʦʜʦʝʤʘ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ 
ʢʦʤʧʣʝʢʩʥʦʩʪʠ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜʳ (ʂfj) [5], ʧʦ ʬʦʨʤʫʣʝ: 
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ʛʜʝ N'fj  ï ʢʦʣʠʯʝʩʪʚʦ ʥʦʨʤʠʨʫʝʤʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʚʦʜʳ, ʩʦʜʝʨʞʘʥʠʝ ʠʣʠ ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʳʭ 

ʧʨʝʚʳʰʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʇɼʂ; Nfj  ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 
ʥʦʨʤʠʨʫʝʤʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʚʦʜʳ, 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʨʦʚʠ ʣʝʡʢʦʮʠʪʦʚ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʦʩʥʦʚʥʳʭ ʧʦʧʫʣʷʮʠʡ ʷʜʨʦʩʦʜʝʨʞʘʱʠʭ 

ʢʣʝʪʦʢ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʘʤʬʠʙʠʡ ʠ ʧʨʦʚʦʜʠʣʠ 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʦʤ [3]. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʜʩʯʝʪʘ ʣʝʡʢʦʮʠʪʘʨʥʦʡ 

ʬʦʨʤʫʣʳ ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʠʥʜʝʢʩ ʩʜʚʠʛʘ ʣʝʡʢʦʮʠʪʦʚ ʢʨʦʚʠ (ʀʉʃʂ) 

ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʛʨʘʥʫʣʦʮʠʪʦʚ ʢ ʩʫʤʤʝ ʘʛʨʘʥʫʣʦʮʠʪʦʚ ʠ ʷʜʝʨʥʳʡ 
ʩʜʚʠʛ ʥʝʡʪʨʦʬʠʣʦʚ (ʗʉʅ) ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʩʫʤʤʳ ʤʠʝʣʦʮʠʪʦʚ, 

ʶʥʳʭ, ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʬʦʨʤ ʢ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʤ ʛʨʘʥʫʣʦʮʠʪʘʤ.  

ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʛʨʘʤʤʫ 

STATISTICA 10.0 ʬʠʨʤʳ StatSoft. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
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ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʤʝʪʦʜʘʤʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʩ 

ʨʘʩʯʝʪʦʤ ʢʨʠʪʝʨʠʝʚ: ʂʨʘʩʢʝʣʘ ï ʋʦʣʣʠʩʘ (H) (ʧʨʠ ʩʨʘʚʥʝʥʠʠ 

ʥʝʟʘʚʠʩʠʤʳʭ ʛʨʫʧʧ ʧʦ ʦʜʥʦʤʫ ʧʨʠʟʥʘʢʫ) ʠ ɼʘʥʥʘ (Z) (ʧʨʠ 

ʧʦʧʘʨʥʦʤ ʩʨʘʚʥʝʥʠʠ ʛʨʫʧʧ). ɿʘ ʚʝʣʠʯʠʥʫ ʫʨʦʚʥʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ʧʨʠʥʠʤʘʣʠ p=0,05. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɸʥʘʣʠʟ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜʳ ʩ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʘ 
ʢʦʤʧʣʝʢʩʥʦʩʪʠ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜʳ ʚʳʷʚʠʣ ʨʘʟʣʠʯʠʷ ʚ 

ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʚʦʜ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʷʪʠ ʚʦʜʦʝʤʘʭ. ɹʦʣʴʰʦʝ 

ʯʠʩʣʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʷʚʣʷʣʦʩʴ ʟʘʛʨʷʟʥʷʶʱʠʤʠ: 

ʩʦʝʜʠʥʝʥʠʷ ʞʝʣʝʟʘ, ʤʝʜʠ, ʤʘʨʛʘʥʮʘ, ʭʨʦʤʘ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʳ. 

ʈʘʟʤʘʭ ʚʘʨʴʠʨʦʚʘʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʤʧʣʝʢʩʥʦʩʪʠ ʩʦʩʪʘʚʠʣ 

25,00%.  ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʤʧʣʝʢʩʥʦʩʪʠ 

ʧʦʣʫʯʝʥʦ ʜʣʷ ʚʦʜʦʝʤʦʚ ʉʠʪʥʠʢʦʚʩʢʦʛʦ ʟʘʢʘʟʥʠʢʘ (8,33%). ʊʨʠ 

ʚʦʜʦʝʤʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʙʦʣʦʪʦ ʂʨʫʛʣʦʝ ɼʘʣʴʥʝʝ, 
ʦʟ. ʉʠʣʠʢʘʪʥʦʝ, ʦʟ. ɾʠʣʥʦʚʦ) ʠʤʝʣʠ ʦʜʠʥʘʢʦʚʦʝ ʟʥʘʯʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʤʧʣʝʢʩʥʦʩʪʠ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜʳ, ʨʘʚʥʦʝ 

33,33%. ʆʪʤʝʪʠʤ, ʯʪʦ ʚʦʜʦʝʤʳ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʘʣʠʯʠʝʤ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʧʨʝʚʳʰʘʶʱʠʭ ʇɼʂ ʜʣʷ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʝʡ 

(ʤʘʨʛʘʥʝʮ ï 20 ʇɼʂ (ʙʦʣʦʪʦ ʂʨʫʛʣʦʝ ɼʘʣʴʥʝʝ); ʤʝʜʴ ï 182 ʇɼʂ 

(ʦʟ. ɾʠʣʥʦʚʦ); ʞʝʣʝʟʦ ï 18,3 ʇɼʂ (ʚʦʜʦʝʤ ʉʠʪʥʠʢʦʚʩʢʦʛʦ 
ʟʘʢʘʟʥʠʢʘ); ʭʨʦʤ ï 4,45 ʇɼʂ (ʦʟ. ʉʠʣʠʢʘʪʥʦʝ)). ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʬʘʢʪʦʨʦʤ, ʠʥʠʮʠʠʨʫʶʱʠʤ ʨʘʟʚʠʪʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ, 

ʷʚʣʷʣʦʩʴ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʚʦʜʦʝʤʘʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ï 50 

ʇɼʂ (ʙʦʣʦʪʦ ʂʨʫʛʣʦʝ ɼʘʣʴʥʝʝ). 

ʂʨʦʚʴ ʠ ʢʨʦʚʝʪʚʦʨʥʘʷ ʩʠʩʪʝʤʘ ʚʝʩʴʤʘ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ 

ʜʝʡʩʪʚʠʶ ʣʶʙʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦʵʪʦʤʫ ʦʙʠʪʘʥʠʝ 

ʞʠʚʦʪʥʳʭ ʚ ʚʦʜʦʝʤʘʭ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʟʘʩʪʘʚʣʷʝʪ ʠʭ 

ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʫʩʣʦʚʠʡ, ʠʩʧʦʣʴʟʫʷ ʥʘʙʦʨ 
ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʵʬʬʝʢʪʦʨʥʳʭ ʢʣʝʪʦʢ, ʚʟʘʠʤʦʚʣʠʷʥʠʝ ʢʦʪʦʨʳʭ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʛʦʤʝʦʩʪʘʟ ʦʨʛʘʥʠʟʤʘ. ʋ ʘʤʬʠʙʠʡ ʠʤʝʝʪʩʷ ʥʘʙʦʨ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʣʝʡʢʦʮʠʪʦʚ; ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʤʘʢʨʦʬʘʛʘʤʠ, 

ʤʦʥʦʮʠʪʘʤʠ, ʥʝʡʪʨʦʬʠʣʘʤʠ, ʙʘʟʦʬʠʣʘʤʠ ʠ ʵʦʟʠʥʦʬʠʣʘʤʠ. 

ʄʦʥʦʮʠʪʳ ʠ ʤʘʢʨʦʬʘʛʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʬʘʛʦʮʠʪʦʟ, çʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʘʥʪʠʛʝʥʦʚè ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʮʠʪʦʢʠʥʦʚ [9]. ʉʦʚʦʢʫʧʥʦʩʪʴ 

ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʘʢʮʠʠ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʟʘʱʠʪʥʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ. ɺ 
ʩʦʩʪʘʚ ʩʫʤʤʘʨʥʳʭ ʣʠʤʬʦʮʠʪʦʚ ʚʭʦʜʠʪ ʮʝʣʳʡ ʨʷʜ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ 

ʦʜʥʦʪʠʧʥʳʭ ʢʣʝʪʦʢ: ʊ-ʣʠʤʬʦʮʠʪʦʚ, ɺ-ʣʠʤʬʦʮʠʪʦʚ, ʥʫʣʝʚʳʭ 

ʢʣʝʪʦʢ [6], ʨʝʘʣʠʟʫʶʱʠʝ ʤʝʭʘʥʠʟʤʳ ʘʜʘʧʪʠʚʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ.  
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ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʣʝʡʢʦʮʠʪʦʚ 

ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʦʟʝʨʥʳʭ ʣʷʛʫʰʝʢ ʚʳʷʚʠʣʠ ʨʘʟʣʠʯʠʷ ʧʦ 

ʚʝʣʠʯʠʥʝ ʠʥʜʝʢʩʘ ʩʜʚʠʛʘ ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʬʦʨʤʫʣʳ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʦʨʛʘʥʠʟʤʝ ʘʤʬʠʙʠʡ. ʋʩʪʘʥʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʷ ʀʉʃʂ ʫ 

ʚʳʙʦʨʦʢ ʠʟ ʚʩʝʭ ʧʦʧʫʣʷʮʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʦʜʦʝʤʘʤʠ 

ʉʠʪʥʠʢʦʚʩʢʦʛʦ ʟʘʢʘʟʥʠʢʘ (0,34Ñ0,01) (ʪʘʙʣʠʮʘ 1). ʉʥʠʞʝʥʠʝ ʵʪʦʛʦ 
ʧʦʢʘʟʘʪʝʣʷ ʤʦʛʣʦ ʙʳʪʴ ʩʚʷʟʘʥʦ ʚ ʩʘʤʦʤ ʧʨʦʩʪʦʤ ʩʣʫʯʘʝ ʩ 

ʚʦʟʨʘʩʪʘʥʠʝʤ ʜʦʣʠ ʘʛʨʘʥʫʣʦʮʠʪʦʚ, ʘ ʧʦʚʳʰʝʥʠʝ ï ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ 

ʜʦʣʠ ʥʝʟʨʝʣʳʭ ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʢʨʦʚʠ ʣʷʛʫʰʝʢ.  
 

ʊʘʙʣʠʮʘ 1 

ɿʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʩʜʚʠʛʘ ʣʝʡʢʦʮʠʪʦʚ ʢʨʦʚʠ (ʀʉʃʂ) ʠ ʷʜʝʨʥʦʛʦ ʠʥʜʝʢʩʘ 

ʩʜʚʠʛʘ ʥʝʡʪʨʦʬʠʣʦʚ (ʗʉʅ) ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʦʟʝʨʥʳʭ ʣʷʛʫʰʝʢ 

 

ˉ 

ʧ/

ʧ 

 

 

ʄʝʩʪʦ ʦʪʙʦʨʘ 

 

ʀʉʃʂ, 

ʦʪʥ. ʝʜ. 

ʗʜʝʨʥʳʡ 

ʠʥʜʝʢʩ ʩʜʚʠ-

ʛʘ ʥʝʡʪʨʦʬʠ-

ʣʦʚ (ʗʉʅ), 

ʦʪʥ. ʝʜ. 

1 ʦʟ. ʈʫʩʪʘʡ (ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʦʙʣ., ʉʝʤʝʥʦʚ-

ʩʢʠʡ ʨ-ʥ, ɻʇɿ çʂʝʨʞʝʥʩʢʠʡè) ʂfj =16,66% 

 

0,25Ñ0,01 

 

4,2Ñ1,65 

2 ʊʦʨʬʦʢʘʨʴʝʨ ʉʠʪʥʠʢʦʚʩʢʦʛʦ ʟʘʢʘʟʥʠʢʘ 

(ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʦʙʣ., ɹʦʨʩʢʠʡ ʨ-ʥ) 

ʂfj=8,33% 

 

0,34Ñ0,01 

 

3,46Ñ0,34 

3 ɹʦʣʦʪʦ ʂʨʫʛʣʦʝ ɼʘʣʴʥʝʝ ʧʦʩ. ʊʝʨʷʝʚʦ 

(ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʦʙʣ., ɹʦʛʦʨʦʜʩʢʠʡ ʨ-ʥ) 

ʂfj=33,33% 

 

0,26Ñ0,02 

 

5,27Ñ1,03 

4 ʦʟ. ɾʠʣʥʦʚʦ (ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʦʙʣ., 

ʂʩʪʦʚʩʢʠʡ ʨ-ʥ) ʂfj=33,33% 

 

0,24Ñ0,01 

 

6,27Ñ1,39 

5 ʦʟ. ʉʠʣʠʢʘʪʥʦʝ (ʛ.ʅ.ʅʦʚʛʦʨʦʜ,  

ʉʦʨʤʦʚʩʢʠʡ ʨ-ʥ) ʂfj=33,33% 

 

0,19Ñ0,02 

 

4,93Ñ1,57 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ  

ʢʨʠʪʝʨʠʡ ʂʨʫʩʢʘʣʘ ï ʋʦʣʣʝʩʘ (ʅ); 

H=33,17; 

ʨ<0,001 

ʅ=4,40;  

ʨ= 0,35 

ʂʨʠʪʝʨʠʡ ɼʘʥʥʘ (Z); Z1-2= 3,70,  

ʨ=0,002; 

Z1-3=0,47,  p=1; 

Z1-4=0,75,  p=1; 

Z1-5=1,85,  p=1; 

Z2-3=3,09,  

p=0,019; 

Z2-4=4,32,  

p=0,0002; 

Z2-5=5,42,  

p=0,0001; 

Z3-4=1,23,  p=1; 

Z3-5=2,33,  p=1; 

Z4-5=1,10,  p=1 
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ʗʜʝʨʥʳʡ ʠʥʜʝʢʩ ʩʜʚʠʛʘ ʥʝʡʪʨʦʬʠʣʦʚ ʧʦʟʚʦʣʷʝʪ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʩʦʦʪʥʦʰʝʥʠʝ ʥʝʟʨʝʣʳʭ ʠ ʟʨʝʣʳʭ ʬʦʨʤ 

ʥʝʡʪʨʦʬʠʣʦʚ. ʆʪʤʝʪʠʤ, ʯʪʦ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʟʥʘʯʠʤʳʭ 

ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʠʩʩʣʝʜʦʚʘʥʥʳʤʠ ʚʳʙʦʨʢʘʤʠ ʥʝ ʚʳʷʚʣʝʥʦ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʤʝʥʝʥʠʷ ʚ ʣʝʡʢʦʛʨʘʤʤʘʭ ʧʦʧʫʣʷʮʠʡ 

ʦʟʝʨʥʳʭ ʣʷʛʫʰʝʢ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʦʧʫʣʷʮʠʷʤʠ ʫʩʣʦʚʥʦ-ʬʦʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʙʳʣʠ ʙʦʣʝʝ ʚʳʨʘʞʝʥʳ, 
ʠ ʢʘʩʘʣʠʩʴ ʢʘʢ ʛʨʘʥʫʣʦʮʠʪʘʨʥʳʭ, ʪʘʢ ʠ ʘʛʨʘʥʫʣʦʮʠʪʘʨʥʳʭ ʨʷʜʦʚ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ. ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʠʥʪʝʛʨʘʣʴʥʳʝ ʠʥʜʝʢʩʳ 

ʣʝʡʢʦʮʠʪʘʨʥʳʭ ʬʦʨʤʫʣ ʫʢʘʟʳʚʘʣʠ ʥʘ ʨʘʟʥʫʶ ʩʪʝʧʝʥʴ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʣʷʛʫʰʝʢ, 

ʪʝʢʫʱʠʭ ʧʨʠ ʭʦʨʦʰʝʡ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. 

ʃʝʡʢʦʮʠʪʘʨʥʳʝ ʬʦʨʤʫʣʳ ʢʨʦʚʠ ʦʟʝʨʥʳʭ ʣʷʛʫʰʝʢ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʫʤʝʨʝʥʥʳʤ ʩʜʚʠʛʦʤ çʚʣʝʚʦè ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʬʦʨʤ ʥʝʡʪʨʦʬʠʣʦʚ ʠ 
ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʨʘʟʚʠʪʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʠ 

ʥʦʨʤʘʣʴʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʣʝʡʢʦʮʠʪʦʚ ʫʤʝʨʝʥʥʳʡ ʩʜʚʠʛ çʚʣʝʚʦè 

ʫʢʘʟʳʚʘʣ ʥʘ ʘʢʪʠʚʥʫʶ ʨʝʘʢʮʠʶ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʢʦʤʧʣʝʢʩ 

ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚʦʜʥʦʡ ʩʨʝʜʳ.  
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ʉɽʂʎʀʗ 7. ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ 
 

ʂʦʤʘʨʦʚʘ ʊ.ʖ.  
ɸʩʧʠʨʘʥʪ 

ʂʫʣʴʯʠʮʢʠʡ ɸ.ɸ. 
ʂʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ɻʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʘʣʶʤʠʥʠʷ ʥʘ ʵʣʝʢʪʨʦʣʠʟʝʨʘʭ ʉʦʜʝʨʙʝʨʛʘ 

ʩ ʚʝʨʭʥʠʤ ʪʦʢʦʧʦʜʚʦʜʦʤ 

 

 ʕʣʝʢʪʨʦʣʠʟʝʨʳ ʉʦʜʝʨʙʝʨʛʘ ʩ ʚʝʨʭʥʠʤ ʪʦʢʦʧʦʜʚʦʜʦʤ ʪʠʧʘ 

ʉ8ɹ ʠ ʉ8ɹʄ ʩʦʩʪʘʚʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʯʘʩʪʴ ʪʝʭʥʦʧʘʨʢʘ 

ʢʦʤʧʘʥʠʠ çʈʋʉɸʃè, ʠ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʥʘ ɹʨʘʪʩʢʦʤ, 
ʂʨʘʩʥʦʷʨʩʢʦʤ, ʀʨʢʫʪʩʢʦʤ, ɺʦʣʛʦʛʨʘʜʩʢʦʤ, ʅʦʚʦʢʫʟʥʝʮʢʦʤ 

ʘʣʶʤʠʥʠʝʚʳʭ ʟʘʚʦʜʘʭ [1].  

ʆʩʥʦʚʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʵʣʝʢʪʨʦʣʠʟʘ ʥʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʷʚʣʷʝʪʩʷ ʚʝʜʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʙʝʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʪʢʣʦʥʝʥʠʡ, 

ʩʥʠʞʘʶʱʠʭ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ [2]. ʇʨʠ ʵʪʦʤ 

ʵʣʝʢʪʨʦʣʠʟʝʨʳ ʪʠʧʘ ʉ8ɹʄ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ 

ʪʦʢʦʚʦʡ ʥʘʛʨʫʟʢʝ, ʘ ʢʘʯʝʩʪʚʦ ʩʳʨʴʷ ʥʝʫʢʣʦʥʥʦ ʩʥʠʞʘʝʪʩʷ, 
ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʫʞʝʩʪʦʯʘʶʪʩʷ. 

ɺ ʪʝʯʝʥʠʝ ʮʠʢʣʘ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʣʠʟʝʨʘ (ʝʛʦ ʟʘʛʨʫʟʢʠ ʩʳʨʴʝʤ, 

ʦʙʨʘʙʦʪʢʠ ʚʘʥʥʳ ʠ ʚʳʙʦʨʢʝ ʘʣʶʤʠʥʠʷ) ʚʳʜʝʣʷʝʪʩʷ ʚ ʯʘʩ ʜʦ 115 ʢʛ 

CO, 71 ʢʛ F2 ʠ 0,2 ʢʛ SO2, ʯʪʦ ʩʦʧʨʷʞʝʥʦ ʩ ʙʦʣʴʰʦʡ 
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ʟʘʛʘʟʦʚʘʥʥʦʩʪʴʶ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ ʦʢʨʫʞʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ, 

ʙʝʟʚʦʟʚʨʘʪʥʦʡ ʧʦʪʝʨʝʡ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʬʪʦʨʘ. ɼʠʩʧʝʨʩʥʳʡ ʩʦʩʪʘʚ 

ʧʳʣʠ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʵʣʝʢʪʨʦʣʠʟʝʨʘ, ʫ ʵʣʝʢʪʨʦʣʠʟʝʨʦʚ  ʩ ʚʝʨʭʥʠʤ 

ʪʦʢʦʧʦʜʚʦʜʦʤ 70% ʯʘʩʪʠʮ ʧʳʣʠ ʠʤʝʶʪ ʨʘʟʤʝʨ ʜʦ 10 ʤʢʤ [3]. 

ʇʦʣʫʯʠʚʰʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʚʫʭʢʦʨʧʫʩʥʘʷ ʩʠʩʪʝʤʘ ʛʘʟʦʦʯʠʩʪʢʠ, 

ʧʦʜʨʘʟʫʤʝʚʘʶʱʘʷ ʫʩʪʘʥʦʚʢʫ ʥʘ ʜʚʘ ʵʣʝʢʪʨʦʣʠʟʥʳʭ ʢʦʨʧʫʩʘ ʦʜʥʦʛʦ 

ʵʣʝʢʪʨʦʬʠʣʴʪʨʘ ʠ ʪʨʝʭ ʜʳʤʦʩʦʩʦʚ (ʦʜʠʥ ʨʝʟʝʨʚʥʳʡ), 
ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʪʨʘʩʩʳ. ʏʪʦ ʷʚʣʷʝʪʩʷ 

ʧʨʠʯʠʥʦʡ  ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ (ʚ 2-3 ʨʘʟʘ ʥʠʞʝ ʩʨʝʜʥʝʛʦ ʧʦ ʢʦʨʧʫʩʫ) 

ʛʘʟʦʦʪʩʦʩʘ ʠʟ ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʳʭ ʵʣʝʢʪʨʦʣʠʟʝʨʦʚ ʠ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʛʦʨʝʣʦʯʥʳʭ ʫʩʪʨʦʡʩʪʚ [4].  ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʚ ʵʣʝʢʪʨʦʣʠʟʥʦʤ ʮʝʭʝ ʟʘʚʦʜʘ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʝʭʥʦʣʦʛʠʠ 
ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʦʛʦ ʧʦʣʫʯʝʥʠʷ ʘʣʶʤʠʥʠʷ.  

ɸʉʋ ʊʇ ʦʩʫʱʝʩʪʚʣʷʝʪ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʨʘʙʦʯʝʛʦ ʥʘʧʨʷʞʝʥʠʷ, 

ʢʦʥʪʨʦʣʠʨʫʝʪ ʠ ʬʠʢʩʠʨʫʝʪ ʩʠʣʫ ʪʦʢʘ ʩʝʨʠʠ, ʩʫʤʤʘʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʵʣʝʢʪʨʦʣʠʟʝʨʦʚ, ʯʘʩʪʦʪʫ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠ ʚʝʣʠʯʠʥʫ ʘʥʦʜʥʳʭ 

ʵʬʬʝʢʪʦʚ. ʂʦʥʪʨʦʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʘʥʘʣʠʟʘ ʘʤʧʣʠʪʫʜʳ ʠ ʧʝʨʠʦʜʘ ʬʣʫʢʪʫʘʮʠʠ ʨʘʙʦʯʝʛʦ 

ʥʘʧʨʷʞʝʥʠʷ, ʧʨʠʚʝʜʝʥʥʦʛʦ ʢ ʪʦʢʫ [2]. ʊʝʤ ʥʝ ʤʝʥʝʝ, 
ʩʫʱʝʩʪʚʫʶʱʠʡ ʫʨʦʚʝʥʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ. 

ʉʦʙʣʶʜʝʥʠʝ ʦʙʩʣʫʞʠʚʘʶʱʠʤ ʧʝʨʩʦʥʘʣʦʤ ʨʝʛʣʘʤʝʥʪʘ 

ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ. ʆʧʝʨʘʪʠʚʥʦʝ 

ʚʳʷʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʝʨʩʦʥʘʣʦʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʥʝʰʥʠʭ ʧʨʠʟʥʘʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʦʩʪʦʷʥʠʝ 

ʵʣʝʢʪʨʦʣʠʪʥʦʡ ʢʦʨʢʠ,  ʮʚʝʪ ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʝʢʪʨʦʣʠʪʘ, ʮʚʝʪ 
ʧʣʘʤʝʥʠ  ʜʦʞʠʛʘʝʤʳʭ ʘʥʦʜʥʳʭ ʛʘʟʦʚ ʚ ʛʦʨʝʣʦʯʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. 

ʇʨʠ ʥʦʨʤʘʣʴʥʦʤ ʭʦʜʝ ʵʣʝʢʪʨʦʣʠʟʘ ʧʣʘʤʷ ʠʤʝʝʪ ʬʠʦʣʝʪʦʚʳʡ ʮʚʝʪ, 

ʥʘʨʫʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ï ʞʝʣʪʳʡ ʠʣʠ ʙʝʣʳʡ, 

ʦʪʩʫʪʩʪʚʠʝ ʛʦʨʝʥʠʷ ï ʥʘʨʫʰʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʛʘʟʦʦʪʩʦʩʘ. 

ʆʧʝʨʘʪʠʚʥʘʷ ʦʮʝʥʢʘ ʛʝʨʤʝʪʠʟʘʮʠʠ ʢʦʨʧʫʩʘ ʵʣʝʢʪʨʦʣʠʟʝʨʦʚ ʩ 

ʩʘʤʦʦʙʞʠʛʘʶʱʠʤʠʩʷ ʘʥʦʜʘʤʠ ʠ ʚʝʨʭʥʠʤ ʪʦʢʦʧʦʜʚʦʜʦʤ  

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʦʩʤʦʪʨ ʢʘʞʜʦʛʦ ʵʣʝʢʪʨʦʣʠʟʝʨʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʝʛʦ 

ʩʦʩʪʦʷʥʠʷ (ʚʳʙʠʨʘʝʪʩʷ ʦʜʥʦ, ʥʘʠʭʫʜʰʝʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 
ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʘʥʦʜʥʳʤʠ ʛʘʟʘʤʠ). ɼʘʥʥʳʝ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʩʯʝʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, 
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ʯʪʦ ʩʦʩʪʦʷʥʠʷ 6, 7, 9, 10 ʦʪʥʦʩʷʪʩʷ ʢ ʚʠʟʫʘʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ, 

ʦʩʪʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ ʚʢʣʶʯʝʥʳ ʚ ʨʝʛʣʘʤʝʥʪ.  
 

ʊʘʙʣʠʮʘ 1 ï ʉʪʝʧʝʥʴ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ ʵʣʝʢʪʨʦʣʠʟʝʨʦʚ  

ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʩʪʦʷʥʠʷʭ [5] 

N 

ʧ/ʧ ʉʦʩʪʦʷʥʠʝ ʵʣʝʢʪʨʦʣʠʟʝʨʦʚ 
ʀʥʜʝʢʩ 

ʩʦʩʪʦ-

ʷʥʠʷ 

ʉʪʝʧʝʥʴ ʨʘʟ-

ʛʝʨʤʝʪʠʟʘʮʠʠ

ʵʣʝʢʪʨʦʣʠʟʝʨʘ

ʜʦʣʠ ʝʜ. 

1 ʈʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ñ1ò 0,65 

2 ɸʥʦʜʥʳʡ ʵʬʬʝʢʪ ʠ ʝʛʦ ʣʠʢʚʠʜʘʮʠʷ ñ2ò 0,65 

3 ɺʳʣʠʚʢʘ ʤʝʪʘʣʣʘ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ  

ʟʘʤʝʨʳ 

ñ3ò 0,40 

4 ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ñ4ò 0,65 

5 ʈʘʙʦʪʘ ʩ ʥʝʠʩʧʨʘʚʥʳʤ ʠ 

ʨʝʤʦʥʪʠʨʫʝʤʳʤ ʛʘʟʦʩʙʦʨʥʠʢʦʤ 

ñ5ò 0,40 

6 ʋʪʝʯʢʠ ʛʘʟʘ ʯʝʨʝʟ ʥʝʧʣʦʪʥʦʩʪʠ 

(çʜʳʤʢʠè) 

ñ6ò 0,57 

7 ʆʙʚʘʣʳ ʢʦʨʢʠ (çʦʛʦʥʴʢʠè) ñ7ò 0,57 

8 ʈʝʤʦʥʪ ʧʦʷʩʘ ʧʦʜʚʝʩʢʠ ʢʦʣʦʢʦʣʘ ñ8ò 0,90 

9 ʇʨʦʩʪʦʡ ʩʠʩʪʝʤʳ ʛʘʟʦʦʪʩʦʩʘ ñ9ò 1,00 

10 ʈʘʙʦʪʘ ʩ ʛʝʨʤʝʪʠʯʥʳʤʛʘʟʦʩʙʦʨʥʠʢʦʤ ñ10ò 0,08 

 

ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʨʘʩʰʠʨʝʥʠʝ ʬʫʥʢʮʠʡ ɸʉʋ 

ʊʇ ʟʘ ʩʯʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʚʠʟʫʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ, 

ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʚ ʧʝʨʠʦʜ 

ʥʦʨʤʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʣʠʟʝʨʘ (8-365 ʩʫʪʢʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ).  

ʂʦʥʪʨʦʣʴ ʟʘ ʜʦʞʠʛʦʤ ʘʥʦʜʥʳʭ ʛʘʟʦʚ ʚ ʛʦʨʝʣʦʯʥʳʭ 

ʫʩʪʨʦʡʩʪʚʘʭ ʤʦʞʝʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʧʨʦʩʪʝʡʰʠʭ ʦʧʪʦʵʣʝʢʪʨʦʥʥʳʭ ʜʘʪʯʠʢʦʚ ï ʬʦʪʦʜʠʦʜʦʚ, ʤʘʢʩʠʤʫʤ 

ʩʧʝʢʪʨʘʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢʦʪʦʨʳʭ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʠʜʠʤʳʡ 

ʜʠʘʧʘʟʦʥ ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʢʘʢ 

ʬʘʢʪ ʛʦʨʝʥʠʷ ʛʘʟʘ ʚ ʛʦʨʝʣʢʘʭ, ʪʘʢ ʠ ʠʟʤʝʥʝʥʠʝ ʦʧʪʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ 

ʧʣʘʤʝʥʠ.  ɼʦʩʪʦʠʥʩʪʚʦʤ ʵʪʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʡ 

ʢʦʥʪʨʦʣʴ ʠ ʜʝʰʝʚʠʟʥʘ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʥʝʥʘʜʝʞʥʦʩʪʴ ʚʩʣʝʜʩʪʚʠʝ ʦʩʘʞʜʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʜʘʪʯʠʢʘ.  
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʢʘʤʝʨʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ 

ʜʣʷ ʩʢʘʥʠʨʦʚʘʥʠʷ ʩʝʨʠʠ ʵʣʝʢʪʨʦʣʠʟʝʨʦʚ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʙʦʪʝ ʛʦʨʝʣʦʯʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ 

ʥʘʨʫʰʝʥʠʷ ʛʝʨʤʝʪʠʟʘʮʠʠ. ʄʝʪʦʜ ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ 
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ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʩʧʦʩʦʙʝʥ ʦʙʝʩʧʝʯʠʪʴ 

ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʠ ʚ ʮʝʣʦʤ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʝʡ 

ʥʘʜʝʞʥʦʩʪʴʶ, ʯʝʤ ʥʝʧʨʝʨʳʚʥʳʡ ʢʦʥʪʨʦʣʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʬʦʪʦʜʠʦʜʦʚ. 
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ʉʪʨʠʞʝʥʦʢ ɸ.ɺ. 
ʢ.ʪ.ʥ., ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʛʝʦʵʢʦʣʦʛʠʠ,  

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʆʙʦʩʥʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ 

ʧʳʣʷʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʘʤʳʚʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ 
 

ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʨʦʩʪ ʫʨʦʚʥʷ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʦʚ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʘʛʣʦʤʝʨʘʮʠʡ, ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʙʣʘʛʘʭ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʳʩʦʢʠʝ ʪʝʤʧʳ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʥʝʦʙʭʦʜʠʤʳʭ ʯʝʣʦʚʝʢʫ ʨʝʩʫʨʩʦʚ - ʚʩʸ ʵʪʦ ʧʦʩʪʝʧʝʥʥʦ ʠ 
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ʧʣʘʥʦʤʝʨʥʦ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ 

ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʠ ʛʦʨʥʦ-ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʦʪʨʘʩʣʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʳ ʩ ʧʦʪʨʝʙʣʝʥʠʝʤ ʧʨʠʨʦʜʥʳʭ 
ʨʝʩʫʨʩʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʦʪʭʦʜʦʚ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʦʧʘʩʥʦʩʪʠ. 

ʅʘʢʦʧʣʝʥʠʝ ʵʪʠʭ ʦʪʭʦʜʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ. 

ʍʨʘʥʠʣʠʱʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʦʢʘʟʳʚʘʶʪ ʢʦʤʧʣʝʢʩʥʦʝ 

ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ, ʧʨʠ ʵʪʦʤ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ 
ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʷʚʣʷʶʪʩʷ ʧʨʦʮʝʩʩʳ ʧʳʣʝʚʳʜʝʣʝʥʠʷ ʠ 

ʧʳʣʝʧʝʨʝʥʦʩʘ. ʇʳʣʝʥʠʝ ʩ ʪʝʨʨʠʪʦʨʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ 

ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʪʤʦʭʠʤʠʯʝʩʢʠʭ ʦʨʝʦʣʦʚ ʟʘʛʨʷʟʥʝʥʠʷ 

ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʚ ʜʝʩʷʪʢʠ ʠ ʜʘʞʝ ʩʦʪʥʠ 

ʢʚʘʜʨʘʪʥʳʭ ʢʠʣʦʤʝʪʨʦʚ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʟʜʦʨʦʚʴʷ 

ʥʘʩʝʣʝʥʠʷ [2]. 
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʘʟʨʘʙʦʪʘʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʨʝʜʦʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʥʠʟʠʪʴ ʪʝʭʥʦʛʝʥʥʫʶ 

ʥʘʛʨʫʟʢʫ ʭʨʘʥʠʣʠʱ ʦʪʭʦʜʦʚ ʥʘ ʩʝʣʠʪʝʙʥʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʦʜʥʘʢʦ 

ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʥʝ ʚʩʝʛʜʘ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʥʘ ʪʝʭʥʦʛʝʥʥʳʭ 

ʤʘʩʩʠʚʘʭ, ʦʩʦʙʝʥʥʦ ʥʘʤʳʚʥʳʭ, ʠʟ-ʟʘ ʩʧʝʮʠʬʠʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʪʘʢʠʭ ʤʘʩʩʠʚʦʚ, ʠ ʩʣʘʙʦʡ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ. ʂʨʦʤʝ ʵʪʦʛʦ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʧʨʠ ʧʳʣʝʧʦʜʘʚʣʝʥʠʠ ʨʝʘʢʪʠʚʦʚ ʜʝʣʘʶʪ 
ʥʝʚʦʟʤʦʞʥʳʤ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʢʨʘʡʥʝʛʦ ʩʝʚʝʨʘ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʈʌ, ʪʘʢ ʢʘʢ 80% 

ʟʘʣʝʞʝʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʥʘʭʦʜʷʪʩʷ ʚ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ [3]. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʚʩʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʠ ʧʨʦʚʝʜʷ 

ʘʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ, ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʫʩʪʨʦʡʩʪʚʦ 

ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʧʳʣʷʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʘʤʳʚʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ 

ʤʘʩʩʠʚʦʚ. 
ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʧʳʣʷʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʥʘʤʳʚʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ, ʠʟʦʙʨʘʞʝʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ 1, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʜʥʦ ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ 1, ʚ ʮʝʥʪʨʘʣʴʥʦʡ 
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ʯʘʩʪʠ ʢʦʪʦʨʦʛʦ ʩʤʦʥʪʠʨʦʚʘʥʘ ʠʟʦʣʠʨʦʚʘʥʥʘʷ ʝʤʢʦʩʪʴ ʜʣʷ 

ʩʚʷʟʫʶʱʝʛʦ ʨʝʘʛʝʥʪʘ 2, ʚʳʧʦʣʥʝʥʥʘʷ ʠʟ ʜʚʫʭ ʩʣʦʝʚ ʤʝʪʘʣʣʘ, ʤʝʞʜʫ 

ʢʦʪʦʨʳʤʠ ʥʘʭʦʜʠʪʩʷ ʪʝʧʣʦʠʟʦʣʷʪʦʨ (ʢʘʤʝʥʥʘʷ ʚʘʪʘ), ʘ ʚʥʫʪʨʠ 

ʝʤʢʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʘʚʪʦʥʦʤʥʳʡ ʥʘʛʨʝʚʘʪʝʣʴ 3, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʧʦʜʜʝʨʞʘʥʠʝ ʨʘʙʦʯʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʩʚʷʟʫʶʱʝʛʦ ʨʝʘʛʝʥʪʘ.ɺ 

ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ ʩʫʜʥʘ ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ ʨʘʩʧʦʣʦʞʝʥʘ 

ʜʠʟʝʣʴʥʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ 5, ʧʠʪʘʶʱʘʷ ʚʩʝ ʵʥʝʨʛʦʝʤʢʠʝ ʵʣʝʤʝʥʪʳ 
ʫʩʪʨʦʡʩʪʚʘ, ʠ ʥʘʩʦʩʥʘʷ ʩʪʘʥʮʠʷ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ 4, 

ʦʩʫʱʝʩʪʚʣʷʶʱʘʷ ʧʦʜʘʯʫ ʩʚʷʟʫʶʱʝʛʦ ʨʝʘʛʝʥʪʘ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʧʦ 

ʩʠʩʪʝʤʝ ʛʠʙʢʠʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 6, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚʥʫʪʨʠ 

ʢʨʝʧʣʝʥʠʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʰʪʘʥʛʠ 7, ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʘ ʚ ʪʦʨʮʝʚʦʡ ʯʘʩʪʠ ʩʫʜʥʘ ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ, 

ʠ ʥʘ ʢʦʪʦʨʦʡ ʩ ʨʘʚʥʦʤʝʨʥʳʤ ʫʜʘʣʝʥʠʝʤ ʜʨʫʛ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʘ 

ʨʘʩʧʦʣʦʞʝʥʳ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʬʦʨʩʫʥʢʠ 8 ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʧʦʚʦʨʦʪʘ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ. 
 

 
 

ʈʠʩʫʥʦʢ 3. ʂʦʥʩʪʨʫʢʮʠʦʥʥʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ 

ʧʳʣʷʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʘʤʳʚʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ 

 

ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʧʳʣʷʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 
ʥʘʤʳʚʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʉʫʜʥʦ ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ 1 ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʧʳʣʷʱʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʤʳʚʥʦʛʦ ʤʘʩʩʠʚʘ ʩʦ ʩʢʦʨʦʩʪʴʶ 6-8 ʢʤ/ʯʘʩ. 

ʉʚʷʟʫʶʱʠʡ ʨʝʘʛʝʥʪ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʝʤʢʦʩʪʠ 2, 

ʨʘʟʦʛʨʝʚʘʝʪʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 50-60Üʉ ʘʚʪʦʥʦʤʥʳʤ ʥʘʛʨʝʚʘʪʝʣʝʤ 3, 

ʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʟʜʘʚʘʝʤʦʛʦ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʝʡ 4 ʜʘʚʣʝʥʠʷ 

(ʦʢʦʣʦ 10 ʘʪʤ.) ʧʦ ʩʝʪʠ ʛʠʙʢʠʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 6 ʧʦʩʪʫʧʘʝʪ ʢ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʬʦʨʩʫʥʢʘʤ 8, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦʝ ʥʘʛʥʝʪʘʪʝʣʴʥʦʝ ʥʘʥʝʩʝʥʠʝ 

ʩʚʷʟʫʶʱʝʛʦ ʨʝʘʛʝʥʪʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘʤʳʚʥʦʛʦ ʤʘʩʩʠʚʘ ʧʦ ʚʩʝʡ 

ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʠ ʵʪʦʤ ʰʠʨʠʥʘ ʧʦʣʦʩʳ, 

ʦʙʨʘʙʦʪʘʥʥʦʡ ʩʚʷʟʫʶʱʠʤ ʨʝʘʛʝʥʪʦʤ, ʟʘʚʠʩʠʪ ʦʪ ʜʣʠʥʳ 
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ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʰʪʘʥʛʠ 7, ʥʘ ʢʦʪʦʨʦʡ ʟʘʢʨʝʧʣʝʥʳ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ 

ʬʦʨʩʫʥʢʠ. ʇʠʪʘʥʠʝ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ ʠ ʘʚʪʦʥʦʤʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ 

ʩʚʷʟʫʶʱʝʛʦ ʨʝʘʛʝʥʪʘ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʜʠʟʝʣʴʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ 5. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʘʭ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʨʝʰʘʝʪ 3 ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ: 

- ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʢʨʝʧʣʝʥʠʝ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʭʥʦʛʝʥʥʦʛʦ 
ʤʘʩʩʠʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʝʭ ʥʘʤʳʚʥʳʭ ʧʣʷʞʝʡ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʦʰʣʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʫʩʘʜʢʫ ʠ ʦʙʣʘʜʘʶʪ ʩʣʘʙʦʡ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ, ʥʦ ʧʳʣʝʚʳʜʝʣʝʥʠʝ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʦʨʳʭ ʫʞʝ 

ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ; 

- ʙʳʩʪʨʦʭʦʜʥʦʩʪʴ ʉɺʇ ʠ ʭʦʨʦʰʘʷ ʧʨʦʭʦʜʠʤʦʩʪʴ ʧʦ ʣʶʙʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʠ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ ʚ ʟʦʥʘʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʳʣʝʥʠʷ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʩʦʩʪʦʷʥʠʷ 
ʧʦʚʝʨʭʥʦʩʪʠ ʭʨʘʥʠʣʠʱʘ ʦʪʭʦʜʦʚ ʚ ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ; 

- ʦʪʩʫʪʩʪʚʠʝ ʥʘ ʉɺʇ ʢʦʣʸʩʥʦʡ ʠʣʠ ʛʫʩʝʥʠʯʥʦʡ ʙʘʟʳ ʜʘʸʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʘʥʥʦʤʫ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʩʨʝʜʩʪʚʫ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ 

ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʘʩʩʠʚʘ, ʥʝ ʥʘʨʫʰʘʷ ʧʨʠ ʵʪʦʤ 

ʮʝʣʦʩʪʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʙʠʪʫʤʥʦʡ ʧʣʝʥʢʠ. 

ʉʬʦʨʤʠʨʦʚʘʚʰʘʷʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʤʳʚʥʦʛʦ ʤʘʩʩʠʚʘ 

ʙʠʪʫʤʥʘʷ ʧʣʝʥʢʘ ʩʧʦʩʦʙʥʘ ʥʘʜʝʞʥʦ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʜʝʩʪʨʫʢʪʠʚʥʦʤʫ 
ʚʦʟʜʝʡʩʪʚʠʶ ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ, ʪʦ ʝʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ 

ʠʩʢʣʶʯʘʝʪ ʟʘʛʨʷʟʥʝʥʠʝ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʘʪʤʦʩʬʝʨʳ ʧʳʣʴʶ ʦʪ 

ʜʘʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ. 

ʇʦʩʣʝʜʫʶʱʠʡ ʮʠʢʣ ʟʘʢʨʝʧʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʤʝʨʝ 

ʨʘʟʨʫʰʝʥʠʷ ʙʠʪʫʤʥʦʡ ʧʣʝʥʢʠ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʅʄʋ, ʘ ʪʘʢʞʝ ʧʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʥʘʤʳʚʘ ʦʯʝʨʝʜʥʦʛʦ ʫʯʘʩʪʢʘ ʪʝʭʥʦʛʝʥʥʦʛʦ ʤʘʩʩʠʚʘ ʠ 

ʧʦʜʩʳʭʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʦʪʭʦʜʦʚ ʥʘ ʥʝʤ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʚʣʘʞʥʦʩʪʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʮʝʩʩʘ 
ʧʳʣʝʦʙʨʘʟʦʚʘʥʠʷ [1]. 

ʇʨʝʜʩʪʘʚʣʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʧʳʣʷʱʠʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʘʤʳʚʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ 

ʩʦʚʨʝʤʝʥʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʙʦʨʴʙʳ ʩ ʧʳʣʝʥʠʝʤ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ, ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ 

ʪʝʭʥʦʛʝʥʥʳʝ ʤʘʩʩʠʚʳ. ʂʨʦʤʝ ʵʪʦʛʦ, ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʘʸʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ 
ʟʦʥ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʳʣʝʫʥʦʩʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʫʩʣʦʚʠʷʭ ʢʨʘʡʥʝʛʦ 

ʩʝʚʝʨʘ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʩʨʝʜʥʝʛʦʜʦʚʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʠ 

ʚʳʩʦʢʠʤʠ ʩʢʦʨʦʩʪʷʤʠ ʚʝʪʨʘ. 
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ʅʘ ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʩʝʣʝʢʪʠʚʥʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʭʨʘʥʠʣʠʱ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ 

ʘʚʪʦʨʩʢʠʤ ʢʦʣʣʝʢʪʠʚʦʤ (ʇʘʰʢʝʚʠʯ ʄ.ɸ., ʉʪʨʠʞʝʥʦʢ ɸ.ɺ., 

ʉʤʠʨʥʦʚ ʖ.ɼ. ʠ ʜʨ.) ʧʦʣʫʯʝʥ ʧʘʪʝʥʪ ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ RU 

160652 U1, ʄʇʂ E21F 5/04 (2006.01), ʟʘʷʚʠʪʝʣʴ ʠ 

ʧʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ ʌɻɹʆʋ ɺʇʆ "ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʠʥʝʨʘʣʴʥʦ-

ʩʳʨʴʝʚʦʡ ʫʥʠʚʝʨʩʠʪʝʪ "ɻʦʨʥʳʡ". 
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ʉɽʂʎʀʗ 8. ʀʩʪʦʨʠʯʝʩʢʠʝ ʥʘʫʢʠ 

 

ʇʘʣʘʤʘʨʝʥʢʦ ɽʚʛʝʥʠʡ ɺʠʢʪʦʨʦʚʠʯ 
ʘʩʧʠʨʘʥʪ 

ʆʙʱʝʮʝʨʢʦʚʥʘʷ ʘʩʧʠʨʘʥʪʫʨʘ ʠ ʜʦʢʪʦʨʘʥʪʫʨʘ 

 ʠʤ. ʩʚʷʪʳʭ ʂʠʨʠʣʣʘ ʠ ʄʝʬʦʜʠʷ 

 

ʇʘʣʦʤʥʠʯʝʩʪʚʦ ʚ ʉʚʷʪʫʶ ɿʝʤʣʶ:  

ʚ ʜʨʝʚʥʦʩʪʠ ʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ 

 

ɺ ʩʪʘʨʠʥʫ, ʧʨʠʭʦʜʠʚʰʠʝ ʚ ʉʚʷʪʫʶ ɿʝʤʣʶ ʧʘʣʦʤʥʠʢʠ ʠ 

ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʠ ʩʪʨʝʤʠʣʠʩʴ ʧʨʠʧʘʩʪʴ ʢ ʚʝʢʦʚʳʤ ʩʚʷʪʳʥʷʤ, ʯʪʦʙʳ 

ʠʩʧʨʦʩʠʪʴ ʙʣʘʛʦʩʣʦʚʝʥʠʷ ʠ ʥʘʩʳʪʠʪʴʩʷ ʯʫʜʦʜʝʡʩʪʚʝʥʥʦʡ 
ʙʣʘʛʦʜʘʪʴʶ. ɼʦʨʦʛʠʝ ʭʨʠʩʪʠʘʥʩʢʦʤʫ ʯʝʣʦʚʝʯʝʩʪʚʫ ʤʝʩʪʘ, ʥʘ 

ʢʦʪʦʨʳʭ ʩʦʩʪʦʷʣʠʩʴ ʦʩʥʦʚʥʳʝ ʩʦʙʳʪʠʷ ʩʚʷʱʝʥʥʦʡ ʠʩʪʦʨʠʠ, 

ʧʨʠʚʣʝʢʘʣʠ ʢ ʩʝʙʝ ʠʥʪʝʨʝʩ ʚʦ ʚʩʝ ʵʧʦʭʠ. ɺ ʉʚʷʪʦʡ ɿʝʤʣʝ ʣʶʜʠ 
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ʚʠʜʝʣʠ ʥʝʯʪʦ ʩʦʢʨʦʚʝʥʥʦʝ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʧʦʥʷʪʴ ʠ ʦʙʲʷʪʴ 

ʚʥʠʤʘʥʠʝʤ. ɺʩʝ ʥʝʧʦʩʪʠʞʠʤʦ ʯʫʚʩʪʚʦʚʘʣʠ ɹʦʞʝʩʪʚʝʥʥʦʝ 

ʧʨʠʩʫʪʩʪʚʠʝ, ʢʦʪʦʨʦʝ ʥʝʦʙʲʷʩʥʠʤʦ ʜʘʨʦʚʘʥʦ ʥʝʙʦʣʴʰʦʤʫ ʧʦ 

ʨʘʟʤʝʨʫ ʫʯʘʩʪʢʫ ʟʝʤʣʠ. ʈʘʜʠ ʞʝʣʘʥʠʷ ʩʣʠʪʴʩʷ ʚ ʤʦʣʠʪʚʝ ʩʦ 

ʍʨʠʩʪʦʤ, ʠʩʧʳʪʘʪʴ ʩʚʷʪʦʩʪʴ ʦʩʚʷʱʸʥʥʳʭ ʩʘʤʠʤ ɹʦʛʦʤ ʤʝʩʪ, 

ʫʚʠʜʝʪʴ ʦʧʳʪ ʭʨʠʩʪʠʘʥʩʢʦʡ ʞʠʟʥʠ ʜʨʫʛʠʭ ʥʘʨʦʜʦʚ, ʧʝʨʝʥʷʪʴ ʜʣʷ 

ʩʝʙʷ ʠ ʦʙʦʛʘʪʠʪʴ ʯʝʤ-ʪʦ ʠ ʩʦʙʦʡ ʇʘʣʝʩʪʠʥʫ, ʚ ʥʝʸ ʩʪʝʢʘʣʠʩʴ ʩʦ ʚʩʝʭ 
ʫʛʦʣʢʦʚ ʟʝʤʣʠ. ʅʠʢʪʦ ʥʝ ʦʩʪʘʚʘʣʩʷ ʨʘʟʦʯʘʨʦʚʘʥʥʳʤ, ʥʠʢʪʦ ʥʝ 

ʧʨʝʚʨʘʱʘʣʩʷ ʚ ʭʦʣʦʜʥʦʛʦ ʩʝʨʜʮʝʤ ʩʦʛʣʷʜʘʪʘʷ, ʚʩʝ ʦʙʦʛʘʱʘʣʠ ʩʚʦʡ 

ʚʥʫʪʨʝʥʥʠʡ ʤʠʨ ʠ ʧʝʨʝʜʘʚʘʣʠ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʜʨʫʛʠʤ. 

ʆ ʉʚʷʪʦʡ ɿʝʤʣʝ ʥʘʧʠʩʘʥʦ ʤʥʦʞʝʩʪʚʦ ʢʥʠʛ. ʅʘʚʝʨʥʦʝ, ʥʠ ʦʜʥʦ 

ʷʚʣʝʥʠʝ ʚ ʤʠʨʝ ʠʣʠ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʜʘʥʥʦʩʪʴ, ʥʝ ʙʳʣʠ ʪʘʢ ʠʟʫʯʝʥʳ 

ʥʘ ʩʪʨʘʥʠʮʘʭ ʪʳʩʷʯ ʢʥʠʛ, ʢʘʢ ʟʝʤʣʷ ʩʚʷʱʝʥʥʳʭ ʧʠʩʘʥʠʡ. ʆʙ 

ʀʟʨʘʠʣʝ, ʇʘʣʝʩʪʠʥʝ, ʩʫʱʝʩʪʚʫʶʪ ʪʳʩʷʯʠ ʧʨʦʠʟʚʝʜʝʥʠʡ 

ʤʥʦʛʦʤʝʨʥʦ ʦʩʚʝʱʘʶʱʠʝ ʞʠʟʥʴ ʠ ʙʳʪ, ʨʝʣʠʛʠʶ ʠ ʚʣʘʩʪʴ, ʢʫʣʴʪʫʨʫ 
ʠ ʪʨʘʜʠʮʠʠ ʉʚʷʪʦʡ ɿʝʤʣʠ. ɺʧʣʦʪʴ ʜʦ ʥʘʰʠʭ ʜʥʝʡ ʧʨʦʜʦʣʞʘʶʪ 

ʧʦʷʚʣʷʪʴʩʷ ʥʦʚʳʝ ʢʥʠʛʠ, ʦʯʝʥʴ ʷʨʢʦ ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ 

ʤʥʦʛʦʦʙʨʘʟʠʝ ʥʘʨʦʜʦʚ, ʨʝʣʠʛʠʡ, ʢʫʣʴʪʫʨ, ʧʦʣʠʪʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ, 

ʢʦʪʦʨʳʝ ʚʠʜʝʣʘ ʵʪʘ ʟʝʤʣʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʩʤʝʥʷʚʰʠʭ ʦʜʥʘ ʜʨʫʛʫʶ 

ʮʠʚʠʣʠʟʘʮʠʡ. ʏʪʦʙʳ ʠʟʫʯʠʪʴ ʵʪʠ ʢʥʠʛʠ ʥʝ ʭʚʘʪʠʪ ʞʠʟʥʠ ʥʠ ʦʜʥʦʛʦ 

ʯʝʣʦʚʝʢʘ, ʧʦʣʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʥʘʧʠʩʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʪʨʫʜʦʚ ʥʝʠʤʦʚʝʨʥʦ ʚʝʣʠʢʦ. ʇʨʠʜʸʪʩʷ ʩʪʘʪʴ ʫʯʸʥʳʤ ʚ ʜʘʥʥʦʡ 
ʦʙʣʘʩʪʠ ʠ ʫʯʠʪʝʣʝʤ ʪʦʤʫ, ʢʪʦ ʚʦʦʨʫʞʠʪʩʷ ʩʣʦʞʥʦ-ʜʦʩʪʠʞʠʤʦʡ 

ʟʘʜʘʯʝʡ ʠʟʫʯʠʪʴ ʚʝʩʴ ʧʣʘʩʪ ʠʩʪʦʨʠʠ ʉʚʷʪʦʡ ɿʝʤʣʠ. 

çʀʝʨʫʩʘʣʠʤ ʠ ʉʚʷʪʘʷ ɿʝʤʣʷ ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ, 

ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʙʠʙʣʝʡʩʢʦʛʦ ʢʦʩʤʦʩʘ, ʘ ʟʥʘʯʠʪ, 

ʠ ʚ ʩʘʢʨʘʣʴʥʦʡ ʛʝʦʛʨʘʬʠʠ ʚʩʝʛʦ ʭʨʠʩʪʠʘʥʩʢʦʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ʩʨʝʜʦʪʦʯʥʳʡ ʧʫʥʢʪ ʤʠʨʦʚʦʡ ʠʩʪʦʨʠʠ ʚ 

ʭʨʠʩʪʠʘʥʩʢʦʡ ʢʘʨʪʠʥʝ ʤʠʨʘ ʣʦʢʘʣʠʟʫʝʪʩʷ ʪʘʤ ʞʝ ï ʫ ʩʚʷʪʳʥʴ 

ɻʦʣʛʦʬʳè [1 c. 56]. 
ʀʩʪʦʨʠʷ ʉʚʷʪʦʡ ɿʝʤʣʠ ʧʨʠʢʦʚʳʚʘʝʪ ʚʥʠʤʘʥʠʝ ʣʶʙʦʛʦ 

ʧʨʠʙʳʚʘʶʱʝʛʦ ʚ ʝʝ ʧʨʝʜʝʣʳ. ʏʝʣʦʚʝʢ ʦʪʥʦʩʠʚʰʠʡʩʷ ʩʢʝʧʪʠʯʝʩʢʠ ʢ 

ʠʩʪʦʨʠʠ ʜʨʫʛʠʭ ʥʘʨʦʜʦʚ ʠ ʛʦʩʫʜʘʨʩʪʚ, ʟʘʜʫʤʳʚʘʷʩʴ, ʥʘʯʠʥʘʝʪ 

ʠʥʪʝʨʝʩʦʚʘʪʴʩʷ ʧʨʦʠʩʭʦʜʠʚʰʠʤʠ ʩʦʙʳʪʠʷʤʠ ʚ ʠʩʪʦʨʠʠ ʝʚʨʝʡʩʢʦʛʦ 

ʥʘʨʦʜʘ. ɺʨʝʤʷ ʧʨʠʩʫʪʩʪʚʠʷ ʭʨʠʩʪʠʘʥʩʪʚʘ ʚ ʇʘʣʝʩʪʠʥʝ ʩʦʩʪʘʚʣʷʝʪ 

ʥʘʩʪʦʣʴʢʦ ʢʨʫʧʥʳʡ ʧʣʘʩʪ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʡ ʩʚʦʝʡ ʥʘʩʳʱʝʥʥʦʩʪʴʶ 

ʷʚʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʚʝʪʭʦʟʘʚʝʪʥʳʡ ʧʝʨʠʦʜ. ʇʨʦʠʩʭʦʜʠʪ 

ʫʜʠʚʠʪʝʣʴʥʦʝ ʧʨʝʦʙʨʘʞʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʩʝʨʜʮʘ, ʢʦʛʜʘ 
ʨʘʚʥʦʜʫʰʠʝ ʢʦ ʚʩʝʤʫ ʩʤʝʥʷʝʪʩʷ ʩʚʷʱʝʥʥʳʤ ʩʦʟʝʨʮʘʥʠʝʤ, ʘ ʜʘʣʝʝ ʠ 

ʫʩʝʨʜʥʳʤ ʠʟʫʯʝʥʠʝʤ. 
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ʅʝʣʴʟʷ ʫʜʠʚʣʷʪʴʩʷ ʪʦʤʫ, ʯʪʦ ʧʨʦʜʦʣʞʘʶʪ ʧʦʷʚʣʷʪʴʩʷ ʥʘ ʩʚʝʪ 

ʥʦʚʳʝ ʪʨʫʜʳ ʦ ʉʚʷʪʦʡ ɿʝʤʣʝ, ʚʝʜʴ ʠʩʪʦʨʠʷ ʩʚʷʪʳʭ ʤʝʩʪ ʪʝʩʥʦ 

ʩʚʷʟʘʥʘ ʩ ʠʩʪʦʨʠʝʡ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʠʭ ʩʦʭʨʘʥʝʥʠʶ. 

ɿʜʝʩʴ ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʤʥʦʛʦʦʙʨʘʟʠʝ ʬʦʨʤ ʯʝʣʦʚʝʯʝʩʢʦʡ ʤʳʩʣʠ, 

ʢʦʪʦʨʘʷ ʚʩʝ ʞʝ ʧʦ-ʨʘʟʥʦʤʫ ʨʘʩʩʪʘʚʣʷʣʘ ʘʢʮʝʥʪʳ ʩʚʦʝʛʦ ʧʦʢʣʦʥʝʥʠʷ 

ʩʚʷʪʳʤ ʤʝʩʪʘʤ. 

ʆʪʥʦʰʝʥʠʝ ʢ ʯʪʠʤʳʤ ʩʚʷʪʳʥʷʤ ʧʦʜʚʝʨʛʘʣʦʩʴ ʧʝʨʝʤʝʥʝ ʩ 
ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ʄʥʦʛʦʝ ʟʘʚʠʩʝʣʦ ʦʪ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʝʨʰʝʥʠʷ ʧʘʣʦʤʥʠʯʝʩʪʚʘ. ʅʦ ʜʘʞʝ ʢʦʛʜʘ 

ʧʦʣʠʪʠʯʝʩʢʠʝ ʨʝʞʠʤʳ ʧʦʟʚʦʣʷʣʠ ʙʝʟʦʧʘʩʥʦ ʧʝʨʝʜʚʠʛʘʪʴʩʷ 

ʇʘʣʝʩʪʠʥʦʡ, ʩʣʫʯʘʣʦʩʴ ʪʘʢ, ʧʘʣʦʤʥʠʢʠ ʩʦʟʥʘʪʝʣʴʥʦ ʦʪʢʘʟʳʚʘʣʠʩʴ 

ʥʘʧʨʘʚʣʷʪʴ ʩʚʦʠ ʩʪʦʧʳ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚ ʚʠʜʫ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ. ʆʪʩʫʪʩʪʚʠʝ ʩʤʳʩʣʘ ʧʘʣʦʤʥʠʯʝʩʪʚʘ 

ʟʘʢʣʶʯʘʣʦʩʴ ʚ ʨʘʟʨʫʭʝ, ʮʘʨʠʚʰʝʡ ʫ ʩʚʷʪʳʭ ʤʝʩʪ, ʚʣʘʩʪʚʦʚʘʥʠʠ ʥʘʜ 

ʥʠʤʠ ʠʥʦʚʝʨʮʝʚ, ʥʝ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʲʝʢʪʠʚʥʦʛʦ ʦʩʦʟʥʘʥʠʷ 
ʧʦʜʣʠʥʥʦʡ ʩʠʪʫʘʮʠʠ ʫ ʝʧʠʩʢʦʧʦʚ ʠʣʠ ʠʝʨʘʨʭʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ 

ʚʩʝʛʜʘ ʜʘʞʝ ʧʨʠ ʙʣʘʛʦʩʢʣʦʥʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, 

ʥʘʨʦʜ ʨʝʰʘʣʩʷ ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʧʫʪʝʰʝʩʪʚʠʝ. 

ɺ ʯʸʤ ʦʪʣʠʯʘʝʪʩʷ ʧʘʣʦʤʥʠʯʝʩʪʚʦ ʚ ʜʨʝʚʥʦʩʪʠ ʠ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ? ʄʦʞʥʦ ʦʪʚʝʪʠʪʴ, ʯʪʦ ʦʯʝʥʴ ʤʥʦʛʠʤ ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʯʪʠ ʥʠʯʝʤ. ʇʘʣʦʤʥʠʯʝʩʪʚʦ ʠʤʝʝʪ ʜʚʝ ʩʪʦʨʦʥʳ: 

ʚʥʝʰʥʶʶ ʠ ʚʥʫʪʨʝʥʥʶʶ. 
ʉʦʛʣʘʩʥʦ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʝ ʧʘʣʦʤʥʠʯʝʩʪʚʘ ʠʣʠ ʬʦʨʤʘʣʴʥʦʤʫ 

ʝʛʦ ʚʠʜʫ, ʜʨʝʚʥʦʩʪʴ ʦʪ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʦʪʣʠʯʘʝʪʩʷ ʜʦ 

ʥʝʫʟʥʘʚʘʝʤʦʩʪʠ. ʂʘʢ ʤʦʞʥʦ ʦʪʨʠʮʘʪʴ ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʴ 

ʧʘʣʦʤʥʠʯʝʩʪʚʘ ʚ ʥʘʰʠ ʜʥʠ ʠ, ʭʦʪʷ ʙʳ, ʥʝʩʢʦʣʴʢʦ ʚʝʢʦʚ ʥʘʟʘʜ. 

ʉʝʡʯʘʩ ʥʠʢʪʦ ʥʝ ʧʦʩʚʷʱʘʝʪ ʤʝʩʷʮʳ ʠ ʛʦʜʳ ʧʫʪʝʰʝʩʪʚʠʶ ʚ 

ʇʘʣʝʩʪʠʥʫ. ʅʠʢʪʦ ʥʝ ʦʪʢʣʘʜʳʚʘʝʪ ʧʫʪʝʰʝʩʪʚʠʝ ʥʘ ʢʦʥʝʮ ʩʚʦʝʡ 

ʞʠʟʥʠ, ʞʝʣʘʷ ʩʜʝʣʘʪʴ ʵʪʦ ʩʚʦʠʤ ʧʦʩʣʝʜʥʠʤ ʙʦʛʦʫʛʦʜʥʳʤ ʜʝʷʥʠʝʤ. 

ʅʝ ʧʨʠʥʷʪʦ ʚ ʥʘʰʠ ʜʥʠ ʟʘʜʝʨʞʠʚʘʪʴʩʷ ʚ ʉʚʷʪʦʡ ɿʝʤʣʝ ʪʘʢ ʥʘ ʜʦʣʛʦ, 
ʢʘʢ ʵʪʦ ʤʦʛʣʠ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʥʠʢʫʜʘ ʥʝ ʪʦʨʦʧʠʚʰʠʝʩʷ ʩʪʘʨʠʢʠ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʩʪʦʣʝʪʠʡ. ʅʝ ʥʫʞʥʦ ʧʣʘʪʠʪʴ ʙʘʢʰʠʰ ʘʨʘʙʩʢʠʤ ʠ 

ʙʝʜʫʠʥʩʢʠʤ ʧʣʝʤʝʥʘʤ, ʤʦʛʫʱʠʤ ʧʦʷʚʠʪʴʩʷ ʠʟ-ʟʘ ʣʶʙʦʛʦ ʭʦʣʤʘ. 

ʅʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʢʪʦ ʙʳ ʩʪʘʣ ʩʝʣʠʪʴʩʷ ʚ ʧʝʱʝʨʝ ʠʣʠ ʞʠʪʴ 

ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ ʩʝʡʯʘʩ, ʞʝʣʘʷ ʧʦʜʨʘʞʘʪʴ ʩʚʷʪʳʤ ʠ 

ʧʘʣʦʤʥʠʢʘʤ ʜʨʝʚʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʚ ʩʠʣʫ ʚʩʝʭ ʚʥʝʰʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʩʣʦʞʥʦ ʩʨʘʚʥʠʪʴ ʫʩʣʦʚʠʷ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʝ ʨʘʥʝʝ ʠ ʩʝʛʦʜʥʷʰʥʠʝ. 

ɺʥʫʪʨʝʥʥʷʷ ʩʪʦʨʦʥʘ ʧʘʣʦʤʥʠʯʝʩʪʚʘ ʦʪʣʠʯʘʝʪʩʷ ʤʘʣʦ ʯʝʤ. 
ʉʝʡʯʘʩ, ʢʘʢ ʠ ʨʘʥʝʝ, ʯʝʣʦʚʝʢ ʩʪʨʝʤʠʪʴʩʷ ʧʨʠʧʘʩʪʴ ʢ ʚʝʢʦʚʳʤ 

ʩʚʷʪʳʥʷʤ ʩ ʮʝʣʴʶ ʤʦʣʠʪʚʳ ʠ ʩʙʣʠʞʝʥʠʷ ʩ ɹʦʛʦʤ. ʅʝ ʚʩʝʛʜʘ 

ʯʝʣʦʚʝʢʘ ʚʝʜʸʪ ʩʳʥʦʚʥʝʝ ʯʫʚʩʪʚʦ, ʧʦʚʝʣʝʚʘʶʱʝʝ ʧʦʢʣʦʥʠʪʴʩʷ 
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ʩʚʷʪʳʥʠ ʠʟ-ʟʘ ʦʙʷʟʘʥʥʦʩʪʠ ʧʦʯʪʠʪʴ ʟʝʤʥʳʝ ʤʝʩʪʘ ʞʠʟʥʠ ɻʦʩʧʦʜʘ ʠ 

ʩʚʷʪʳʭ. ʏʘʩʪʦ ʯʝʣʦʚʝʢ ʝʜʝʪ ʢ ʩʚʷʪʳʥʝ ʥʘʭʦʜʷʩʴ ʚ ʩʢʦʨʙʠ ʠʣʠ 

ʦʪʯʘʷʥʠʠ, ʥʘʜʝʷʩʴ ʧʦʣʫʯʠʪʴ ʫʪʝʰʝʥʠʝ ʠ ʨʘʟʨʝʰʠʪʴ ʩʣʦʞʥʦʩʪʠ 

ʩʚʦʝʛʦ ʞʠʪʝʡʩʢʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ɹʳʚʘʝʪ ʪʘʢ, ʢʦʛʜʘ ʤʘʪʴ ʠʣʠ 

ʜʨʫʛʦʡ ʨʦʜʩʪʚʝʥʥʠʢ ʥʘʧʨʘʚʣʷʝʪʩʷ ʨʘʜʠ ʤʦʣʠʪʚʳ, ʨʘʩʩʯʠʪʳʚʘʷ 

ʧʦʤʦʯʴ ʙʣʠʟʢʦʤʫ ʯʝʣʦʚʝʢʫ, ʪʦʤʠʤʦʤʫ ʙʦʣʝʟʥʴʶ ʠʣʠ ʯʝʨʝʜʦʡ 

ʥʝʫʜʘʯ ʥʘ ʨʦʜʠʥʝ. ɹʝʟʫʩʣʦʚʥʦ, ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʯʝʣʦʚʝʢ 
ʦʜʠʥʘʢʦʚʦ ʦʪʥʦʩʠʣʩʷ ʢ ʩʚʷʪʳʤ ʤʝʩʪʘʤ ʚʩʝʛʜʘ. ʆʥ ʨʘʩʮʝʥʠʚʘʣ ʠʭ, 

ʢʘʢ ʦʧʣʦʪ ʥʘʜʝʞʜʳ ʠ ʫʪʝʰʝʥʠʷ.  ɹʣʘʛʦʜʘʪʴ ʠ ʤʦʣʠʪʚʘ ʥʝʠʟʤʝʥʥʳ, 

ʪʦʣʴʢʦ ʬʦʨʤʳ, ʚ ʢʦʪʦʨʳʭ ʦʥʘ ʧʨʝʧʦʜʘʸʪʩʷ ʠ ʧʨʦʚʦʜʠʪʩʷ, 

ʧʦʜʚʝʨʞʝʥʳ ʠʟʤʝʥʝʥʠʶ. ʕʪʦ ʚʦʧʨʦʩʳ ʦʙʨʷʜʘ, ʢʦʪʦʨʳʝ ʚʩʝʛʜʘ 

ʚʪʦʨʦʩʪʝʧʝʥʥʳ, ʧʦʪʦʤʫ ʢʘʢ ʧʦʜʚʝʨʞʝʥʳ ʠʟʤʝʥʝʥʠʶ ʚʤʝʩʪʝ ʩ 

ʢʫʣʴʪʫʨʦʡ, ʦʪʜʝʣʴʥʳʤʠ ʪʨʘʜʠʮʠʷʤʠ, ʷʟʳʢʦʤ ʠ ʥʨʘʚʩʪʚʝʥʥʦʩʪʴʶ. 

ʂʘʢ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʧʘʣʦʤʥʠʯʝʩʪʚʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʩ 

ʜʨʝʚʥʠʤ? ɹʣʘʛʦʜʘʨʷ ʨʝʛʫʣʷʨʥʦʤʫ ʘʚʠʘʩʦʦʙʱʝʥʠʶ ʩʪʘʣʦ 
ʚʦʟʤʦʞʥʳʤ ʚ ʩʯʠʪʘʥʥʳʝ ʯʘʩʳ ʦʢʘʟʘʪʴʩʷ ʫ ʩʚʷʪʳʭ ʤʝʩʪ. ʅʘʡʪʠ 

ʧʨʠʩʪʘʥʠʱʝ ʚ ʀʝʨʫʩʘʣʠʤʝ ʠ ʧʦ ʚʩʝʤʫ ʀʟʨʘʠʣʶ ʥʝ ʩʦʩʪʘʚʣʷʝʪ 

ʩʣʦʞʥʦʩʪʠ. ʇʝʨʝʜʚʠʛʘʪʴʩʷ ʪʘʢ, ʯʪʦʙʳ ʟʘ ʥʝʜʝʣʶ ʧʦʩʝʪʠʪʴ ʙʦʣʴʰʫʶ 

ʯʘʩʪʴ ʩʚʷʪʳʭ ʤʝʩʪ, ʙʳʣʦ ʥʝʤʳʩʣʠʤʳʤ ʨʘʥʝʝ. ʂʦʤʬʦʨʪ 

ʧʨʝʧʦʜʘʚʘʝʤʳʡ ʞʝʣʘʶʱʠʤ ʧʦʤʦʣʠʪʴʩʷ ʚ ʥʘʰʠ ʜʥʠ ʥʝ ʩʨʘʚʥʠʤ ʥʠ ʩ 

ʯʝʤ ʠʥʳʤ ʫ ʧʦʢʦʣʝʥʠʡ ʭʨʠʩʪʠʘʥ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ. 

ʆʪ ʵʪʦʛʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʘʚʠʣʴʥʦ ʥʘʩʪʨʦʠʪʴ ʩʝʙʷ 
ʥʘ ʜʫʭʦʚʥʳʡ ʣʘʜ. ɺʝʜʴ ʦʪʧʨʘʚʠʪʴʩʷ ʚ ʉʚʷʪʫʶ ɿʝʤʣʶ, ʚʩʝ ʞʝ ʥʝ ʪʦ 

ʞʝ ʩʘʤʦʝ, ʯʪʦ ʧʦʝʭʘʪʴ ʚ ʪʦʪ ʠʣʠ ʠʥʦʡ ʤʦʥʘʩʪʳʨʴ, ʥʘʭʦʜʷʱʠʡʩʷ 

ʜʘʞʝ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʦʪʜʘʣʝʥʠʠ ʦʪ ʜʦʤʘ. ɺ ʉʚʷʪʫʶ ɿʝʤʣʶ ʥʘʜʦ 

ʧʨʠʙʳʚʘʪʴ ʩ ʪʨʝʧʝʪʦʤ ʠ ʩʳʥʦʚʥʝʡ ʙʣʘʛʦʜʘʨʥʦʩʪʴʶ ʢ ɹʦʛʫ. 

ʈʘʟʫʤʝʝʪʩʷ, ʚʩʝʛʜʘ ʥʫʞʥʦ ʠʤʝʪʴ ʪʘʢʠʝ ʯʫʚʩʪʚʘ, ʥʦ ʥʝʤʳʩʣʠʤʦ 

ʚʦʩʭʦʜʠʪʴ ʚ ʀʝʨʫʩʘʣʠʤ, ʥʝ ʧʘʤʷʪʫʷ ʩʣʦʚ ɽʚʘʥʛʝʣʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʝʨʝʜ ʧʘʣʦʤʥʠʯʝʩʪʚʦʤ, ʢʘʢ ʩʘʤʠʤ 

ʷʚʣʝʥʠʝʤ ʥʘʨʦʜʥʦʛʦ ʙʣʘʛʦʯʝʩʪʠʷ, ʚʦʟʥʠʢʘʝʪ ʦʧʘʩʥʦʩʪʴ ʧʦʜʤʝʥʳ. 
ɹʣʘʛʦʯʝʩʪʠʚʳʝ ʪʨʘʜʠʮʠʠ ʥʘʨʦʜʥʦʡ ʞʠʟʥʠ ʚʩʝ ʙʦʣʴʰʝ ʩʢʘʪʳʚʘʶʪʩʷ 

ʢ ʧʨʝʚʨʘʱʝʥʠʶ ʧʘʣʦʤʥʠʯʝʩʪʚʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʵʣʝʤʝʥʪ 

ʨʝʣʠʛʠʦʟʥʦʛʦ ʪʫʨʠʟʤʘ. ʇʦʩʣʝʜʩʪʚʠʝʤ ʤʦʞʝʪ ʩʪʘʪʴ ʜʝʬʦʨʤʘʮʠʷ 

ʧʘʣʦʤʥʠʯʝʩʪʚʘ ʧʩʝʚʜʦʜʫʭʦʚʥʦʡ ʥʘʧʦʣʥʝʥʥʦʩʪʴʶ ʠ ʥʠʚʝʣʠʨʦʚʘʥʠʝ 

ʩʘʤʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʚʷʪʳʭ ʜʣʷ ʣʶʙʦʛʦ ʭʨʠʩʪʠʘʥʠʥʘ ʜʥʝʡ ʚ ʉʚʷʪʦʡ 

ɿʝʤʣʝ [3 c. 207]. 

çʀʟʚʝʩʪʥʦ, ʯʪʦ ʷʜʨʦʤ ʧʘʣʦʤʥʠʯʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʜʫʭʦʚʥʦʝ 

ʜʝʣʘʥʠʝ, ʤʦʣʠʪʚʝʥʥʳʡ ʦʧʳʪ, ʦʙʨʝʪʘʝʤʳʡ ʚ ʧʨʠʦʙʱʝʥʠʠ ʢ 
ʧʦʩʝʱʘʝʤʳʤ ʩʚʷʪʳʥʷʤ...è [2 ʩ. 259]. ʅʝʧʨʝʚʟʦʡʜʸʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʩʚʷʪʳʭ ʤʝʩʪ, ʚʦ ʤʥʦʛʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʦʩʦʟʥʘʪʴ, 

ʚʦʩʧʨʠʥʠʤʘʷ ʧʫʪʝʰʝʩʪʚʠʝ ʧʦ ʙʠʙʣʝʡʩʢʠʤ ʤʝʩʪʘʤ ʠ ʤʦʣʠʪʚʝʥʥʳʡ 
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ʧʦʜʚʠʛ, ʢʘʢ ʝʜʠʥʦʝ ʠ ʥʝʨʘʟʣʫʯʥʦʝ ʮʝʣʦʝ. 

ʂʘʞʜʳʡ ʢʣʦʯʦʢ ʟʝʤʣʠ, ʢʘʞʜʘʷ ʪʨʦʧʠʥʢʘ ʠ ʙʝʟʜʫʰʥʳʡ ʢʘʤʝʥʴ, 

ʥʘʚʝʚʘʝʪ ʤʳʩʣʠ ʦ ɽʚʘʥʛʝʣʠʠ. ʇʝʨʝʜʚʠʛʘʪʴʩʷ ʧʦ ʀʟʨʘʠʣʶ, ʥʝ 

ʚʦʩʧʦʤʠʥʘʷ ʍʨʠʩʪʘ ʠ ɽʛʦ ʧʦʜʚʠʛ ʩʣʫʞʝʥʠʷ ð ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ. 

ʊʦʣʴʢʦ ʩ ʦʩʦʟʥʘʥʠʝʤ ʞʠʟʥʠ ʥʘ ʵʪʦʡ ʟʝʤʣʝ ʊʦʛʦ, ʯʴʠʤ ʠʤʝʥʝʤ 

ʥʘʟʳʚʘʝʪ ʩʝʙʷ ʢʘʞʜʳʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴ ʥʦʚʦʟʘʚʝʪʥʦʡ ʨʝʣʠʛʠʠ, ʜʘʸʪ 

ʟʘʧʘʣ ʜʣʷ ʤʦʣʠʪʚʳ ʠ ʚʜʦʭʥʦʚʣʷʝʪ ʧʨʦʜʦʣʞʘʪʴ ʧʘʣʦʤʥʠʯʘʪʴ. ʆʪ 
ʵʪʦʛʦ ʦʞʠʚʘʝʪ ʢʘʞʜʳʡ ʢʘʤʝʥʴ, ʚʩʝ ʥʘʧʦʣʥʷʝʪʩʷ ʩʤʳʩʣʦʤ, ʚʩʝ 

ʧʨʝʜʩʪʘʸʪ ʚ ʚʝʢʦʚʳʭ ʢʨʘʩʢʘʭ ʙʣʘʛʦʛʦʚʝʥʠʷ ʠ ʚʳʩʦʢʦʡ ʜʫʭʦʚʥʦʡ 

ʮʝʥʳ, ʢʦʛʜʘ ʚʦ ʛʣʘʚʫ ʫʛʣʘ ʩʪʘʚʠʰʴ ʞʠʟʥʴ ʠ ʫʯʝʥʠʝ ɺʠʥʦʚʥʠʢʘ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʭʨʠʩʪʠʘʥʩʪʚʘ. 
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ʉɽʂʎʀʗ 9. ʖʨʠʜʠʯʝʩʢʠʝ ʥʘʫʢʠ 

 

ɹʘʨʘʥʯʠʢʦʚʘ ɸ.ʉ. 
ʩʪʫʜʝʥʪ, ʢʘʬʝʜʨʘ ʞʫʨʥʘʣʠʩʪʠʢʠ 

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʠʥʩʪʠʪʫʪ ʢʠʥʦ ʠ ʪʝʣʝʚʠʜʝʥʠʷè 

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

 

ʆʩʥʦʚʥʳʝ ʪʝʦʨʠʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚ 

 
ɺʦʧʨʦʩ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ. ɽʛʦ ʟʘʜʘʚʘʣʠ ʬʠʣʦʩʦʬʳ ʤʥʦʛʠʭ ʩʪʨʘʥ ʠ 

ʥʘʨʦʜʦʚ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥ ʘʥʘʣʠʟ ʬʘʢʪʦʨʦʚ ʠ 

ʧʨʝʜʧʦʩʳʣʦʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʝʨʚʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʦʧʠʩʘʥʳ 

ʦʩʥʦʚʥʳʝ ʪʝʦʨʠʠ ʝʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ.  
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çɻʦʩʫʜʘʨʩʪʚʦ - ʩʣʦʞʥʘʷ ʧʦʣʠʪʠʢʦ-ʧʨʘʚʦʚʘʷ ʬʦʨʤʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ. ʆʥʦ ʧʨʠʟʚʘʥʦ ʩʣʫʞʠʪʴ 

ʩʨʝʜʩʪʚʦʤ ʫʧʨʘʚʣʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ (ʟʘʱʠʪʘ ʧʨʘʚ ʠ 

ʠʥʪʝʨʝʩʦʚ ʛʨʘʞʜʘʥ, ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʘʚʦʧʦʨʷʜʢʘ, ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʛʨʘʞʜʘʥ ʠ ʦʙʱʝʩʪʚʘ)è[3]. ʆʜʥʘʢʦ ʛʦʩʫʜʘʨʩʪʚʦ ʩʫʱʝʩʪʚʦʚʘʣʦ ʥʝ 

ʚʩʝʛʜʘ. ʈʘʥʴʰʝ ʣʶʜʠ ʥʘʭʦʜʠʣʠʩʴ ʚʥʝ ʧʨʘʚʦʚʳʭ ʥʦʨʤ ʠ 

ʨʫʢʦʚʦʜʩʪʚʦʚʘʣʠʩʴ ʩʚʦʠʤʠ ʦʙʳʯʘʷʤʠ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʚʝʨʩʠʡ 
ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʘ. ʕʪʦ ʩʚʷʟʘʥʥʦ ʩ ʪʝʤ, ʯʪʦ ʫ ʨʘʟʣʠʯʥʳʭ 

ʥʘʨʦʜʦʚ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʰʣʦ ʨʘʟʥʳʤʠ ʧʫʪʷʤʠ. 

ʊʝʦʨʠʷ ʪʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʘ 

ʧʨʠʥʘʜʣʝʞʠʪ ʌʦʤʝ ɸʢʚʠʥʩʢʦʤʫ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʥʘ 

ʧʦʧʫʣʷʨʥʘ ʩʨʝʜʠ ʠʜʝʦʣʦʛʦʚ ʠʩʣʘʤʩʢʦʡ ʨʝʣʠʛʠʠ ʠ ʢʘʪʦʣʠʯʝʩʢʦʡ 

ʮʝʨʢʚʠ. ʊʝʦʨʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʪʦʤ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʦ ʩʦʪʚʦʨʠʣ ɹʦʛ, ʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʚʣʘʩʪʴ ʚʝʯʥʘ ʠ ʥʝʟʳʙʣʝʤʘ. ʏʝʣʦʚʝʢ ʦʙʷʟʘʥ 

ʧʦʜʯʠʥʷʪʩʷ ʛʣʘʚʝ ʛʦʩʫʜʘʨʩʪʚʘ. ɸ ʥʝʨʘʚʝʥʩʪʚʦ ʣʶʜʝʡ ʦʙʫʩʣʦʚʣʝʥʦ 
ʙʦʞʴʝʡ ʚʦʣʝʡ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ 

ʨʘʩʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʘʤʦʤʫ ɹʦʛʫ. ɹʦʛʦʩʣʦʚ ʀʦʘʥʥ 

ɿʣʘʪʦʫʩʪ ʦʪʤʝʯʘʣ, ʯʪʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚʣʘʩʪʝʡ ï ʚʩʝ ʵʪʦ ʜʝʣʦ 

ɹʦʞʴʝʡ ʧʨʝʤʫʜʨʦʩʪʠ, ʠ ʧʦʵʪʦʤʫ ʥʘʜʦ çʚʦʟʥʦʩʠʪʴ ʚʝʣʠʢʫʶ 

ʙʣʘʛʦʜʘʨʥʦʩʪʴ ɹʦʛʫ ʠ ʟʘ ʪʦ, ʯʪʦ ʝʩʪʴ ʮʘʨʠ, ʠ ʟʘ ʪʦ, ʯʪʦ ʝʩʪʴ 

ʩʫʜʠʠè[1]. ʕʪʘ ʪʝʦʨʠʷ ʙʳʣʘ ʧʦʧʫʣʷʨʥʘ ʜʣʷ ʦʧʨʘʚʜʘʥʠʷ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʤʦʥʘʨʭʠʠ. ʆʜʥʘʢʦ ʵʪʘ ʪʝʦʨʠʷ ʧʦʩʪʨʦʝʥʘ ʚ 
ʦʩʥʦʚʥʦʤ ʥʘ ʚʝʨʝ ʠ ʷʚʣʷʝʪʩʷ ʥʝʜʦʢʘʟʫʝʤʦʡ. ʀ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʫʣʫʯʰʠʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʘʢ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʝʛʦ ʬʦʨʤʫ, ʘ ʪʘʢ ʞʝ ʫʤʝʥʴʰʘʝʪ ʚʣʠʷʥʠʝ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʠʥʳʭ ʦʪʥʦʰʝʥʠʡ ʥʘ ʥʝʛʦ. 

ʊʝʦʨʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʜʦʛʦʚʦʨʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ XVII-

XVIII ʚʚ. ʚ ʪʨʫʜʘʭ ɻ. ɻʨʦʮʠʷ, ɾ. ɾ. ʈʫʩʩʦ ʠ ʜʨ. ɺ ʥʝʡ ʛʦʩʫʜʘʨʩʪʚʦ 

ʩʦʟʜʘʥʦ ʧʫʪʝʤ ʜʦʛʦʚʦʨʘ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʧʝʨʝʜʘʶʪ ʛʦʩʫʜʘʨʩʪʚʫ ʯʘʩʪʴ 

ʩʚʦʝʡ ʩʚʦʙʦʜʳ ʠ ʚʣʘʩʪʠ. ɼʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʙʳʣ 
çʟʦʣʦʪʦʡ ʚʝʢ ʯʝʣʦʚʝʯʝʩʪʚʘè (ɾ. ɾ. ʈʫʩʩʦ), ʢʦʪʦʨʳʡ ʟʘʚʝʨʰʠʣʩʷ ʩ 

ʧʦʷʚʣʝʥʠʝʤ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʨʘʩʩʣʦʠʚʰʝʡ ʦʙʱʝʩʪʚʦ ʥʘ 

ʙʝʜʥʳʭ ʠ ʙʦʛʘʪʳʭ, ʧʨʠʚʝʜʰʝʡ ʢ çʚʦʡʥʝ ʚʩʝʭ ʧʨʦʪʠʚ ʚʩʝʭè (ʊ. 

ɻʦʙʙʩ). ʊʝʦʨʠʷ ʠʤʝʝʪ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ. ʀʩʪʦʯʥʠʢʦʤ 

ʚʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʥʘʨʦʜ. ʇʨʘʚʘ ʠ ʩʚʦʙʦʜʳ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ 

ʚʦʟʥʠʢʘʶʪ ʚ ʤʦʤʝʥʪ ʨʦʞʜʝʥʠʷ, ʘ ʚʩʝ ʣʶʜʠ ʨʘʚʥʳ ʦʪ ʧʨʠʨʦʜʳ. ʋ 

ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʥʘʨʦʜʘ ʝʩʪʴ ʢʦʤʧʣʝʢʩ ʚʟʘʠʤʥʳʭ ʧʨʘʚ ʠ ʦʙʷʟʘʥʥʦʩʪʝʡ. 

ɺ ʩʣʫʯʘʝ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʧʨʘʚʠʪʝʣʷʤʠ ʚʣʘʩʪʴʶ ʥʘʨʦʜ ʚ ʧʨʘʚʝ 
ʨʘʩʪʦʨʛʥʫʪʴ ʜʦʛʦʚʦʨ ʩ ʥʠʤʠ ʜʘʞʝ ʧʫʪʝʤ ʩʚʝʨʞʝʥʠʷ. ʅʝʜʦʩʪʘʪʢʦʤ 

ʜʘʥʥʦʡ ʪʝʦʨʠʠ ʷʚʣʷʝʪʩʷ ʝʝ ʩʭʝʤʘʪʠʯʥʦʩʪʴ ʠ ʠʜʝʘʣʠʟʠʨʦʚʘʥʠʝ 

ʧʝʨʚʦʙʳʪʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʦʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʵʪʘʧʝ ʩʚʦʝʛʦ 
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ʨʘʟʚʠʪʠʷ ʦʩʦʟʥʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʛʣʘʰʝʥʠʷ ʤʝʞʜʫ ʥʘʨʦʜʦʤ ʠ 

ʧʨʘʚʠʪʝʣʷʤʠ. 

ʂ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʧʘʪʨʠʘʨʭʘʣʴʥʦʡ ʪʝʦʨʠʠ ʤʦʞʥʦ ʧʨʠʯʠʩʣʠʪʴ 

ɸʨʠʩʪʦʪʝʣʷ, ʈ. ʌʠʣʤʝʨʘ ʠ ʜʨ. ɺ ʥʝʡ ʣʶʜʠ ʷʚʣʷʶʪʩʷ 

ʢʦʣʣʝʢʪʠʚʥʳʤʠ ʩʫʱʝʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʩʪʨʝʤʷʪʩʷ ʢ ʩʦʟʜʘʥʠʶ ʩʝʤʴʠ. 

ɺ ʩʣʝʜʩʪʚʠʠ ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʠ ʦʙʨʘʟʦʚʳʚʘʝʪʩʷ 

ʛʦʩʫʜʘʨʩʪʚʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚʣʘʩʪʴ ʛʣʘʚʳ ʛʦʩʫʜʘʨʩʪʚʘ ʵʪʦ 
ʧʨʦʜʦʣʞʝʥʠʝ ʚʣʘʩʪʠ ʦʪʮʘ ʚ ʩʝʤʴʝ. ʀʤʝʥʥʦ ʤʦʥʘʨʭ ʠ ʩʪʘʨʰʠʝ ʜʝʪʠ 

ʜʦʣʞʥʳ ʟʘʙʦʪʠʪʩʷ ʦ ʤʣʘʜʰʠʭ ʠ ʩʦʟʜʘʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ 

ʜʣʷ ʠʭ ʞʠʟʥʠ. ʊʘʢʘʷ ʪʝʦʨʠʷ ʨʦʜʥʠʪ ʚʩʝʭ ʚ ʩʪʨʘʥʝ ʠ ʧʨʠʙʘʚʣʷʝʪ 

ʫʚʘʞʝʥʠʝ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʥʘ 

ʧʦʣʫʯʠʣʘ ʦʪʨʘʞʝʥʠʝ ʚ ʠʜʝʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʘʪʝʨʥʘʣʠʟʤʘ. 

ʆʜʥʘʢʦ ʧʦ ʤʥʝʥʠʶ ʠʩʪʦʨʠʢʦʚ, ʩʝʤʴʷ ʦʙʨʘʟʦʚʘʣʘʩʴ ʧʘʨʘʣʣʝʣʴʥʦ ʩ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʣʦʞʝʥʠʷ ʧʝʨʚʦʙʳʪʥʦʛʦ 

ʩʪʨʦʷ. 
ʊʝʦʨʠʷ ʥʘʩʠʣʠʷ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʦʪʨʘʞʝʥʘ ʚ ʪʨʫʜʘʭ ɼʶʨʠʥʛʘ, ʃ. 

ɻʫʤʧʣʦʚʠʯʘ ʠ ʜʨ. ɻʦʩʫʜʘʨʩʪʚʦ ʚʦʟʥʠʢʣʦ ʧʦ ʩʨʝʜʩʪʚʦʤ ʥʘʩʠʣʠʷ - 

ʧʦʨʘʙʦʱʝʥʠʷ ʦʜʥʠʭ ʧʣʝʤʝʥ ʜʨʫʛʠʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʡʥʳ ʧʣʝʤʝʥʘ 

ʧʝʨʝʨʦʞʜʘʣʠʩʴ ʚ ʢʘʩʪʳ, ʩʦʩʣʦʚʠʷ ʠ ʢʣʘʩʩʳ, ʘ ʟʘʚʦʝʚʘʪʝʣʠ 

ʧʨʝʚʨʘʱʘʣʠ ʧʦʢʦʨʝʥʥʳʭ ʣʶʜʝʡ ʚ ʨʘʙʦʚ. ɻʦʩʫʜʘʨʩʪʚ ʷʚʣʷʝʪʩʷ ʥʝ 

ʠʪʦʛʦʤ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ, ʘ ʥʘʚʷʟʘʥʥʦʡ ʝʤʫ ʠʟʚʥʝ ʩʠʣʦʡ. ʂʦʥʝʯʥʦ, 

ʪʘʢʠʝ ʬʘʢʪʦʨʳ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ ʠʤʝʣʠ ʤʝʩʪʦ 
ʙʳʪʴ. ʆʜʥʘʢʦ ʩʪʝʧʝʥʴ ʥʘʩʠʣʠʷ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʙʳʣʘ ʨʘʟʥʘʷ. 

ʇʦʵʪʦʤʫ ʵʪʫ ʪʝʦʨʠʶ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʜʥʫ ʠʟ ʧʨʠʯʠʥ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʄʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʙʦʣʝʝ ʧʦʣʥʦ ʠʟʣʦʞʝʥʘ ʚ ʨʘʙʦʪʝ 

ʕʥʛʝʣʴʩʘ çʇʨʦʠʩʭʦʞʜʝʥʠʝ ʩʝʤʴʠ, ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ 

ʛʦʩʫʜʘʨʩʪʚʘè. ʊʦʣʯʢʦʤ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʛʦʩʫʜʘʨʩʪʚʘ ʧʦʩʣʫʞʠʣʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʠʯʠʥʳ: ʨʘʟʜʝʣʝʥʠʝ ʪʨʫʜʘ, ʧʦʷʚʣʝʥʠʝ ʯʘʩʪʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʧʨʠʙʘʚʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʘ ʪʘʢʞʝ ʧʦʩʣʝʜʫʶʱʠʡ ʟʘ 
ʵʪʠʤ ʨʘʩʢʦʣ ʦʙʱʝʩʪʚʘ ʥʘ ʢʣʘʩʩʳ ʩ ʨʘʟʥʳʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 

ʠʥʪʝʨʝʩʘʤʠ. ʕʥʛʝʣʴʩ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣ ʛʦʩʫʜʘʨʩʪʚʦ, ʢʘʢ çʤʘʰʠʥʫ ʜʣʷ 

ʧʦʜʘʚʣʝʥʠʷ ʫʛʥʝʪʝʥʥʦʛʦ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʛʦ ʢʣʘʩʩʘè[4]. ɺʣʘʩʪʴ 

ʧʝʨʝʰʣʘ ʚ ʨʫʢʠ ʙʦʛʘʪʳʭ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʧʦʣʠʪʠʯʝʩʢʫʶ 

ʩʪʨʫʢʪʫʨʫ - ʛʦʩʫʜʘʨʩʪʚʦ, ʜʣʷ ʟʘʱʠʪʳ ʩʚʦʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʠʥʪʝʨʝʩʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʪʘ ʪʝʦʨʠʷ ʠ ʧʦ ʩʝʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʩʧʨʘʚʝʜʣʠʚʳʭ, ʚ ʥʝʡ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʥʝʜʦʩʪʘʪʢʠ. ʅʘ ʦʙʨʘʟʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʦ, ʧʦʤʠʤʦ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, 
ʦʢʘʟʘʣʠ ʚʦʟʜʝʡʩʪʚʠʷ ʪʘʢʞʝ ʧʦʣʠʪʠʯʝʩʢʠʝ, ʠʜʝʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʘ ʚʥʫʪʨʠʚʠʜʦʚʘʷ ʙʦʨʴʙʘ ʧʨʠʩʫʱʘ ʥʝ 

ʪʦʣʴʢʦ ʯʝʣʦʚʝʢʫ, ʥʦ ʠ ʤʠʨʫ ʞʠʚʦʪʥʳʭ.  
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ʆʨʛʘʥʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʧʦʜʨʦʙʥʘ ʦʪʨʘʞʝʥʘ ʚ ʪʨʫʜʘʭ ɻ. 

ʉʧʝʥʩʝʨʘ, ʈ. ɺʦʨʤʩʘ ʠ ʜʨ. ɻʦʩʫʜʘʨʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʤʦʤ, ʚ 

ʢʦʪʦʨʦʤ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʯʘʩʪʷʤʠ ʘʥʘʣʦʛʠʯʥʳ ʧʦʩʪʦʷʥʥʳʤ 

ʦʪʥʦʰʝʥʠʷʤ ʤʝʞʜʫ ʯʘʩʪʷʤʠ ʞʠʚʦʛʦ ʩʫʱʝʩʪʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʛʦʩʫʜʘʨʩʪʚʦ - ʵʪʦ ʧʨʦʜʫʢʪ ʦʙʱʝʩʪʚʝʥʥʦʡ ʵʚʦʣʶʮʠʠ, ʢʦʪʦʨʘʷ 

ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ. ɺ ʪʘʢʦʤ 

ʛʦʩʫʜʘʨʩʪʚʝ ʚʳʞʠʚʘʶʪ ʥʘʠʙʦʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʝ, ʘ ʚ ʧʨʦʮʝʩʩʝ 
ʙʦʨʴʙʳ ʠ ʚʦʡʥ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʘʚʠʪʝʣʴʩʪʚʦ, ʩʪʨʫʢʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ, 

ʩʢʣʘʜʳʚʘʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʦ, ʥʘʭʦʜʷʱʝʝʩʷ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʩ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʦʨʛʘʥʠʟʤʦʤ. ʆʜʥʘʢʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʚʩʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʠʩʫʱʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ, ʥʘ 

ʩʦʮʠʘʣʴʥʳʝ ʦʨʛʘʥʠʟʤʳ, ʥʝʚʝʨʥʦ. ʅʝʣʴʟʷ ʩʚʦʜʠʪʴ ʧʨʦʙʣʝʤʳ 

ʩʦʮʠʘʣʴʥʳʝ ʢ ʧʨʦʙʣʝʤʘʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ, ʪʘʢ ʢʘʢ ʦʥʠ ʠʤʝʶʪ 

ʨʘʟʥʳʝ ʫʨʦʚʥʠ ʞʠʟʥʠ, ʧʦʜʯʠʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ ʠ 

ʠʤʝʶʪ ʚ ʩʚʦʝʡ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʝ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. 
ɺ ʦʩʥʦʚʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʣʝʞʘʪ ʦʩʦʙʳʝ ʩʚʦʡʩʪʚʘ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʧʩʠʭʠʢʠ: ʩʪʨʝʤʣʝʥʠʝʤ ʧʦʜʯʠʥʷʪʴʩʷ, ʧʦʜʨʘʞʘʪʴ, 

ʧʦʪʨʝʙʥʦʩʪʴ ʣʶʜʝʡ ʚʦ ʚʣʘʩʪʠ ʥʘʜ ʜʨʫʛʠʤʠ. ɺ ʧʝʨʚʦʙʳʪʥʳʭ 

ʧʣʝʤʝʥʘʭ ʠʟ ʣʶʜʝʡ ʚʳʜʝʣʷʣʠʩʴ ʚʦʞʜʠ, ʰʘʤʘʥʳ, ʞʨʠʮʳ. ʆʙʳʯʥʳʡ 

ʯʝʣʦʚʝʢ, ʧʨʠʧʠʩʳʚʘʷ ʠʤ ʦʩʦʙʳʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʩʘʤ ʩʦʟʜʘʚʘʣ ʫʩʣʦʚʠʷ 

ʩʚʦʝʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʠʭ. ʊʘʢ ʠ ʧʦʷʚʠʣʘʩʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʚʣʘʩʪʴ. 

ʆʜʥʘʢʦ, ʚʩʝʛʜʘ ʩʫʱʝʩʪʚʫʶʪ ʝʝ ʧʨʦʪʠʚʥʠʢʠ, ʢʦʪʦʨʳʡ ʧʨʦʷʚʣʷʶʪ 
ʩʚʦʠ ʘʛʨʝʩʩʠʚʥʳʝ ʫʩʪʨʝʤʣʝʥʠʷ ʠ ʠʥʩʪʠʥʢʪʳ. ɼʣʷ ʫʜʝʨʞʘʥʠʷ ʚ ʫʟʜʝ 

ʧʦʜʦʙʥʳʭ ʥʘʯʘʣ ʣʠʯʥʦʩʪʠ ʠ ʚʦʟʥʠʢʘʝʪ ʛʦʩʫʜʘʨʩʪʚʦ. ʆʥʦ ʨʘʟʨʝʰʘʝʪ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʣʶʜʴʤʠ ʩʧʦʩʦʙʥʳʤʠ 

ʧʨʠʥʷʪʴ ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ ʠ ʧʘʩʩʠʚʥʦʡ ʤʘʩʩʦʡ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʥʘʤʠ ʪʝʦʨʠʠ ʧʦ-ʨʘʟʥʦʤʫ ʦʙʲʷʩʥʷʶʪ ʧʨʠʯʠʥʳ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʘ. ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʪʝʦʨʠʡ ʨʘʩʢʨʳʚʘʝʪ 

ʦʜʥʫ ʠʟ ʚʦʟʤʦʞʥʳʭ ʩʪʦʨʦʥ ʧʨʦʮʝʩʩʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʘ. ɺ 

ʠʜʝʘʣʝ ʛʦʩʫʜʘʨʩʪʚʦ ʜʦʣʞʥʦ ʩʣʫʞʠʪʴ ʯʝʣʦʚʝʢʫ, ʩʦʟʜʘʚʘʪʴ ʚʩʝ 
ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʥ ʤʦʛ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʨʦ̫ʚʣʷʪʴ ʠ ʨʘʟʚʠʚʘʪʴ ʩʚʦʠ ʩʧʦʩʦʙʥʦʩʪʠ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʯʝʣʦʚʝʢʦʤ ʠ ʛʦʩʫʜʘʨʩʪʚʦʤ ʢʫʜʘ ʙʦʣʝʝ ʩʣʦʞʥʳ ʠ 

ʧʨʦʪʠʚʦʨʝʯʠʚʳ. 

ʆʜʥʘʢʦ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʠ ʪʝʦʨʠʷ ʥʘʩʠʣʠʷ 

ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʦʩʥʦʚʥʳʤʠ ʠ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ, ʪʘʢ ʢʘʢ ʦʥʠ ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ ʥʘʠʙʦʣʝʝ ʟʜʨʘʚʳʡ ʠ 

ʧʨʘʚʜʦʧʦʜʦʙʥʳʡ ʩʤʳʩʣ, ʠʤʝʶʪ ʙʦʣʝʝ ʧʨʘʚʜʦʧʦʜʦʙʥʳʡ ʭʘʨʘʢʪʝʨ, ʚ 
ʦʪʣʠʯʠʝ ʦʪ ʪʝʦʣʦʛʠʯʝʩʢʦʡ ʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʪʝʦʨʠʠ. 
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ɻʫʜʠʣʠʥʘ E.ʅ. 
ʄʘʛʠʩʪʨʘʥʪ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çɺʳʩʰʘʷ ʰʢʦʣʘ 

ʵʢʦʥʦʤʠʢʠè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʅʦʚʝʣʣʳ ʠ ʚʦʟʤʦʞʥʳʝ ʠʟʤʝʥʝʥʠʷ  

ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʤ ʉʫʜʝ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

 

ʀʩʧʦʣʥʝʥʠʝ ʚʩʪʫʧʠʚʰʠʭ ʚ ʩʠʣʫ ʩʫʜʝʙʥʳʭ ʨʝʰʝʥʠʷ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʫʜʝʙʥʳʭ ʨʝʰʝʥʠʡ ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʩʫʜʘ ʈʌ (ʜʘʣʝʝ ï ʂʉ 

ʈʌ), ï ʵʪʦ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠʥʮʠʧʘ ʚʝʨʭʦʚʝʥʩʪʚʘ 
ʧʨʘʚʘ [1]. ʂʉ ʈʌ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʳʷʚʣʷʶʪ 

ʩʦʦʪʚʝʪʩʪʚʠʝ / ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʂʦʥʩʪʠʪʫʮʠʠ ʈʌ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʟʘʢʦʥʦʤ (ʩʪ. 125 ʂʦʥʩʪʠʪʫʮʠʠ ʈʌ) ʠʩʪʦʯʥʠʢʦʚ ʧʨʘʚʘ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʠʩʧʦʣʥʝʥʠʷ ʨʝʰʝʥʠʡ ʂʉ ʈʌ ʪʨʝʙʫʶʪ 

ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʠʩʧʦʣʥʝʥʠʷ ʪʘʢʠʭ 

ʨʝʰʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʫʞʝ ʟʘʢʨʝʧʣʝʥʥʳʝ 

ʤʝʭʘʥʠʟʤʳ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʚʳʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʥʝʥʠʷ ʨʝʰʝʥʠʡ ʂʉ ʈʌ. ʏ.3 ʩʪ. 100 ʂʦʥʩʪʠʪʫʮʠʠ ʈʌ 
ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʚʝʜʝʥʠʝ ʠʥʩʪʠʪʫʪʘ ʧʦʩʣʘʥʠʷ ʂʉ ʈʌ ʌʝʜʝʨʘʣʴʥʦʤʫ 

ʉʦʙʨʘʥʠʶ (ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʝʞʝʛʦʜʥʳʤ ʧʦʩʣʘʥʠʝʤ ʇʨʝʟʠʜʝʥʪʘ ʈʌ, ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʨʘʚʦʚʫʶ ʧʦʣʠʪʠʢʫ 

ʛʦʩʫʜʘʨʩʪʚʘ). ʀʥʩʪʠʪʫʪ ʧʦʩʣʘʥʠʷ ʢʘʢ ʚʘʞʥʳʡ ʩʧʦʩʦʙ ʚʣʠʷʥʠʷ ʂʉ 

ʈʌ ʥʘ ʧʦʣʠʪʠʢʦ-ʧʨʘʚʦʚʫʶ ʞʠʟʥʴ, ʢʘʢ ʬʦʨʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʂʉ 

ʈʌ ʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʉʦʙʨʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʢʘʢ 

ʵʣʝʤʝʥʪ ʩʠʩʪʝʤʳ ʩʜʝʨʞʝʢ ʠ ʧʨʦʪʠʚʦʚʝʩʦʚ ʨʘʟʜʝʣʝʥʠʷ ʚʣʘʩʪʝʡ 

ʜʦʣʞʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʂʉ ʈʌ ʙʦʣʝʝ ʘʢʪʠʚʥʦ. ʅʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ 
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ʥʝʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʩʫʜʝʡ ʂʉ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʦʩʣʘʥʠʷ 

ʬʝʜʝʨʘʣʴʥʦʤʫ ʦʨʛʘʥʫ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʚʣʘʩʪʠ: ʧʦʢʘʟʘʪʝʣʴʥʳ 

ʩʣʝʜʫʶʱʠʝ ʧʨʠʤʝʨʳ (ʧʨʠ ʵʪʦʤ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʫʩʪʘʚʥʳʝ 

(ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʝ) ʩʫʜʳ ʠʩʧʦʣʴʟʫʶʪ ʩʚʦʝ ʧʦʣʥʦʤʦʯʠʝ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʦʩʣʘʥʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʤ (ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʤ) 

ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʘ ʈʌ): 

-1991 ʛʦʜ, ʢʦʛʜʘ ʇʨʝʟʠʜʝʥʪ ʈʉʌʉʈ ʨʝʢʦʤʝʥʜʦʚʘʣ ʂʉ ʈʌ 
ʧʨʝʜʦʩʪʘʚʠʪʴ ʧʦʩʣʘʥʠʝ ʉʲʝʟʜʫ ʥʘʨʦʜʥʳʭ ʜʝʧʫʪʘʪʦʚ ʦ ʩʦʩʪʦʷʥʠʠ 

ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʡ ʟʘʢʦʥʥʦʩʪʠ, ʥʘ ʯʪʦ ʙʳʣʘ ʧʦʣʫʯʝʥʘ çʬʦʨʤʘʣʴʥʘʷ 

ʦʪʧʠʩʢʘè; 

-1998 ʛʦʜ, ʢʦʛʜʘ ɻɼ ʈʌ ʦʙʨʘʪʠʣʘʩʴ ʩ ʧʨʝʜʣʦʞʝʥʠʝʤ ʚ ʂʉ ʈʌ 

ʦʙʨʘʪʠʪʴʩʷ ʢ ʌʝʜʝʨʘʣʴʥʦʤʫ ʩʦʙʨʘʥʠʶ ʩ ʧʦʩʣʘʥʠʝʤ. ʈʝʘʢʮʠʠ ʥʘ 

ʫʢʘʟʘʥʥʦʝ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ɻɼ ʈʌ ʩʦ ʩʪʦʨʦʥʳ ʂʉ ʈʌ ʧʦʣʫʯʝʥʦ ʥʝ 

ʙʳʣʦ. 

ʈʝʘʣʠʟʘʮʠʷ ʂʉ ʈʌ ʩʚʦʝʛʦ ʧʨʘʚʘ ʥʘ ʦʛʣʘʰʝʥʠʝ ʧʦʩʣʘʥʠʷ (ʧʨʠ 
ʫʩʣʦʚʠʠ, ʯʪʦ ʨʷʜ ʩʫʜʝʡ ʂʉ ʈʌ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʦʩʣʘʥʠʝ ʢʘʢ 

ʦʙʷʟʘʥʥʦʩʪʴ ʂʉ) ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʝʜʠʥʦʞʜʳ: 5 ʤʘʨʪʘ 1993 ʛ. (çʆ 

ʩʦʩʪʦʷʥʠʠ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʡ ʟʘʢʦʥʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè; 

[2]). ʆʪʤʝʪʠʤ, ʯʪʦ ʚ 2000 ʛʦʜʫ ʫ ʂʉ ʈʌ ʙʳʣʦ ʥʘʤʝʨʝʥʠʝ 

ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʝ ʧʨʘʚʦ ʥʘ ʧʦʩʣʘʥʠʝ ʌʝʜʝʨʘʣʴʥʦʤʫ ʉʦʙʨʘʥʠʶ, ʥʦ 

ʧʦ ʧʦʣʠʪʠʯʝʩʢʠʤ ʧʨʠʯʠʥʘʤ (çéʙʫʜʝʪ ʦʧʫʙʣʠʢʦʚʘʥʦ ʧʦʩʣʘʥʠʝ 

ʇʨʝʟʠʜʝʥʪʘ, ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʯʘʣʘʩʴ ʪʘʢʘʷ ʩʝʨʴʝʟʥʘʷ ʨʝʬʦʨʤʘ 
ʌʝʜʝʨʘʣʴʥʦʛʦ ʉʦʙʨʘʥʠʷ. ʇʦʵʪʦʤʫ ʤʳ ʥʝ ʩʧʝʰʠʤ ʚʳʩʪʫʧʘʪʴ ʚ ʪʘʢʠʭ 

ʫʩʣʦʚʠʷʭè; [1]) ʦʥʦ ʙʳʣʦ ʥʝ ʨʝʘʣʠʟʦʚʘʥʦ. 

ʂʉ ʈʌ ʚʳʩʢʘʟʳʚʘʝʪ ʤʥʝʥʠʝ, ʯʪʦ ʨʦʣʴ ʧʦʩʣʘʥʠʡ ʚ ʜʦʩʪʘʪʦʯʥʦʡ 

ʤʝʨʝ ʨʝʘʣʠʟʦʚʘʥʳ çʤʠʥʠ-ʧʦʩʣʘʥʠʷʤʠè ʂʉ ʈʌ (ʠʥʬʦʨʤʘʮʠʷ ʦʙ 

ʠʩʧʦʣʥʝʥʠʠ ʨʝʰʝʥʠʡ ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʉʫʜʘ ʣʠʙʦ ʜʦʢʣʘʜʳ 

ʉʦʚʝʪʘ ʌʝʜʝʨʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʪʠʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʪʤʝʥʝʥʦ ʧʦʣʥʦʤʦʯʠʝ ʉʦʚʝʪʘ ʌʝʜʝʨʘʮʠʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʜʦʢʣʘʜʳ ʦ 

ʩʦʩʪʦʷʥʠʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ). 
ʂʨʦʤʝ ʪʦʛʦ, ʩʨʘʚʥʝʥʠʝ ʈʝʛʣʘʤʝʥʪʘ ʂʉ ʈʌ ʩ ʧʨʝʜʳʜʫʱʝʡ 

ʚʝʨʩʠʝʡ ʚʳʷʚʣʷʝʪ ʟʘʤʝʪʥʦʝ ʩʥʠʞʝʥʠʝ ʠʥʪʝʨʝʩʘ ʢ ʨʝʛʣʘʤʝʥʪʘʮʠʠ 

ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʷ ʧʦʩʣʘʥʠʡ ʚ ʮʝʣʦʤ 

ʉʪʨʫʢʪʫʨʘ ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʘʥʠʡ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʣʠʰʴ ʚ 

ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʥʝ ʟʘʪʨʘʛʠʚʘʷ ʧʨʘʚʦʚʦʝ ʧʦʣʝ ʛʦʩʫʜʘʨʩʪʚʘ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ, ʂʦʥʩʪʠʪʫʮʠʷ ʈʌ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʜʝʨʞʘʥʠʝ 

ʧʦʩʣʘʥʠʷ, ʥʦ ʠ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʦʩʣʘʥʠʡ 

ʌʝʜʝʨʘʣʴʥʦʤʫ ʉʦʙʨʘʥʠʶ ʠ ʠʭ ʧʝʨʠʦʜʠʯʥʦʩʪʴ, ʪʝʤ ʩʘʤʳʤ 
ʧʨʝʜʦʩʪʘʚʣʷʷ ʥʝʦʙʭʦʜʠʤʫʶ ʩʚʦʙʦʜʫ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʂʉ ʈʌ ʩʚʦʠʭ 

ʧʦʣʥʦʤʦʯʠʡ. 
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ʈʘʩʩʤʘʪʨʠʚʘʷ ʧʦʩʣʘʥʠʝ ʂʉ ʈʌ ʢʘʢ çʚʘʞʥʝʡʰʫʶ ʬʦʨʤʫ, 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʥʦʩʷʱʫʶ ʭʘʨʘʢʪʝʨ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ 

ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʝʛʦ ʠʩʪʦʯʥʠʢʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʘʚʦʚʦʡ 

ʩʠʩʪʝʤʳè [2], ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʢʘʢ 

ʚ ʌʂɿ ˉ 1-ʌʂɿ, ʪʘʢ ʠ ʚ ʈʝʛʣʘʤʝʥʪ ʂʉ ʈʌ (ʦʧʨʝʜʝʣʠʚ, ʥʘʧʨʠʤʝʨ, 

ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʧʦʩʣʘʥʠʡ, ʠʭ ʩʪʨʫʢʪʫʨʫ, ʩʣʫʯʘʠ ʦʙʨʘʱʝʥʠʷ ʩ 

ʧʦʩʣʘʥʠʝʤ ʢ ʌʝʜʝʨʘʣʴʥʦʤʫ ʉʦʙʨʘʥʠʶ ʈʌ). 
ʊʘʢʞʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ 

ʚʦʧʨʦʩʦʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʂʉ ʈʌ: 

-ʠʟʤʝʥʝʥʠʷ, ʚʥʦʩʠʤʳʝ ʚ ʬʝʜʝʨʘʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʦ ʂʉ 

ʈʌ ʜʦʣʞʥʦ ʧʦʜʚʝʨʛʘʪʴʩʷ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦʡ ʧʨʘʚʦʚʦʡ ʵʢʩʧʝʨʪʠʟʝ. 

ɸʥʘʣʠʟ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʂʉ ʈʌ ʧʦʟʚʦʣʷʝʪ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʧʨʘʚʦʚʦʡ ʘʥʘʣʠʪʠʢʘ ʚʥʦʩʠʤʳʭ ʠʟʤʝʥʝʥʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʫʩʠʣʝʥʳ ʧʦʣʥʦʤʦʯʠʷ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʚʣʠʷʪʴ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʩʦʩʪʘʚʘ ʂʉ ʈʌ (ʦʪʤʝʥʝʥ ʦʙʷʟʘʪʝʣʴʥʳʡ ʤʝʩʷʯʥʳʡ ʩʨʦʢ ʜʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʇʨʝʟʠʜʝʥʪʦʤ ʈʌ ʚ ʉʦʚʝʪ ʌʝʜʝʨʘʮʠʠ ʢʘʥʜʠʜʘʪʫʨʳ 

ʥʘ ʚʘʢʘʥʪʥʦʝ ʤʝʩʪʦ ʩʫʜʴʠ ʂʉ ʈʌ) ʠ ʛʠʧʦʪʝʪʠʯʝʩʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʢʨʘʱʝʥʠʷ ʩʦʩʪʘʚʘ ʂʉ ʈʌ ʜʦ 13 ʩʫʜʝʡ (ʪʘʢ ʢʘʢ ʢʚʦʪʘ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʂʉ ʈʌ ʩʚʦʠʭ ʧʦʣʥʦʤʦʯʠʡ ʩʦʢʨʘʪʠʣʘʩʴ ʩ ʪʨʝʭ 

ʯʝʪʚʝʨʪʳʭ ʜʦ ʜʚʫʭ ʪʨʝʪʝʡ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʩʫʜʝʡ).  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʥʦʚʦʚʚʝʜʝʥʠʷ: 
ʜʦʧʦʣʥʝʥʠʝ ʌʂɿ ˉ 1-ʌɿ ʩʪʘʪʴʝʡ 47.1. ʦ ʧʠʩʴʤʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 

[3]. ʇʨʠ ʵʪʦʤ ʟʘʢʨʝʧʣʝʥʥʦʝ ʦʩʥʦʚʘʥʠʷ ʨʘʟʨʝʰʝʥʠʷ ʜʝʣʘ ʙʝʟ 

ʧʨʦʚʝʜʝʥʠʷ ʩʣʫʰʘʥʠʡ ʥʝ ʫʯʠʪʳʚʘʝʪ ʚʩʝʭ ʚʠʜʦʚ ʨʝʰʝʥʠʡ ʂʉ ʈʌ 

(ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʦʨʤʫʣʠʨʦʚʢʠ çʥʘ ʦʩʥʦʚʘʥʠʠ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 

ʨʘʥʝʝ ʧʨʠʥʷʪʳʭ ʧʦʩʪʘʥʦʚʣʝʥʠʷʭ ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʉʫʜʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʘʚʦʚʳʭ ʧʦʟʠʮʠʡè ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ; 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʟʤʝʥʠʪʴ ʠʩʧʦʣʴʟʫʝʤʳʡ ʪʝʨʤʠʥ çʧʦʩʪʘʥʦʚʣʝʥʠʷʭè 
ʥʘ çʨʝʰʝʥʠʷʭè, ʪʘʢ ʢʘʢ ʧʨʘʚʦʚʘʷ ʧʦʟʠʮʠʷ ʂʉ ʈʌ ʠʟʣʘʛʘʝʪʩʷ ʠ ʚ 

ʦʧʨʝʜʝʣʝʥʠʷʭ ʂʉ ʈʌ). 

ʀʪʘʢ, ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ 

ʠʩʧʦʣʥʝʥʠʷ ʨʝʰʝʥʠʷ ʂʉ ʈʌ ʚʠʜʠʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ: 

- ʚʥʝʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʢʘʢ ʚ ʌʂɿ ˉ 1-ʌʂɿ, 

ʪʘʢ ʠ ʚ ʈʝʛʣʘʤʝʥʪ ʂʉ ʈʌ, ʦʧʨʝʜʝʣʠʚ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʧʦʩʣʘʥʠʡ ʂʉ 

ʈʌ ʌʝʜʝʨʘʣʴʥʦʤʫ ʩʦʙʨʘʥʠʶ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʠʭ ʩʪʨʫʢʪʫʨʫ, 

ʩʣʫʯʘʠ ʦʙʨʘʱʝʥʠʷ ʩ ʧʦʩʣʘʥʠʝʤ ʢ ʌʝʜʝʨʘʣʴʥʦʤʫ ʉʦʙʨʘʥʠʶ ʈʌ ʠ 
ʪ.ʧ.; 

- ʫʩʠʣʠʪʴ ʧʨʘʚʦʚʫʶ ʘʥʘʣʠʪʠʢʫ ʠʟʤʝʥʝʥʠʡ, ʚʥʦʩʠʤʳʭ ʚ 

ʬʝʜʝʨʘʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʦ ʂʉ ʈʌ (ʘʥʘʣʠʟ ʜʝʡʩʪʚʫʶʱʝʛʦ 
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ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʂʉ ʈʌ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʨʘʚʦʚʦʡ ʘʥʘʣʠʪʠʢʠ ʚʥʦʩʠʤʳʭ 

ʠʟʤʝʥʝʥʠʡ). 

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 
1.ɿʦʨʴʢʠʥ ɺ.ɼ. ʇʦʚʪʦʨʝʥʠʝ ʧʨʦʡʜʝʥʥʦʛʦ. ʂ ʰʝʩʪʥʘʜʮʘʪʝʣʝʥʠʶ 

ʨʦʩʩʠʡʩʢʦʡ ʢʦʥʩʪʠʪʫʮʠʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ʈʦʩʩʠʡʩʢʘʷ ʛʘʟʝʪʘ 

[ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ]. URL: http://www.rg.ru/2009/12/11/zorkin.html. (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ 30.10.2016). 

2.ʆ ʩʦʩʪʦʷʥʠʠ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʡ ʟʘʢʦʥʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ʕʣʝʢʪʨʦʥʥʳʡ ʤʫʟʝʡ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʡ ʠʩʪʦʨʠʠ 

ʈʦʩʩʠʠ [ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ]. URL: 

http://www.rusconstitution.ru/timestream/event/240/. (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ 

30.10.2016). 

3.ʌʝʜʝʨʘʣʴʥʳʡ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ʟʘʢʦʥ ʦʪ 21.07.1994 ˉ 1-ʌʂɿ  çʆ 

ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʤ ʉʫʜʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè // ʉʦʙʨʘʥʠʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʌ. 1994. ˉ 13. ʉʪ. 1447. 

 

 

 
 

 

ʌʦʥʠʥʩʢʘʷ ɸʣʠʥʘ ʈʦʤʘʥʦʚʥʘ 
ʀʥʩʪʠʪʫʪ ʢʠʥʦ ʠ ʪʝʣʝʚʠʜʝʥʠʷ, ʬʘʢʫʣʴʪʝʪ ʬʦʪʦʛʨʘʬʠʠ,  

ʜʠʟʘʡʥʘ ʠ ʞʫʨʥʘʣʠʩʪʠʢʠ, ʢʘʬʝʜʨʘ ʞʫʨʥʘʣʠʩʪʠʢʠ  

 

ʆ ʇʈɽɼɽʃɸʍ ʋʉʊʋʇʏʀɺʆʉʊʀ ʀ ʆʉʅʆɺɸʅʀʗʍ 

ʇʈʀʆʈʀʊɽʊɸ 

 
ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʦ 

ʩʦʦʪʥʦʰʝʥʠʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʥʘʜʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ, ʦ 

ʶʨʠʜʠʯʝʩʢʦʡ ʩʠʣʝ ʨʝʰʝʥʠʡ, ʧʨʠʥʠʤʘʝʤʳʭ ɽʉʇʏ ʠ ʦʙ ʠʭ ʤʝʩʪʝ ʚ 

ʨʦʩʩʠʡʩʢʦʡ ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʝ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʠʟʤʝʥʝʥʠʷ, ʚʥʝʩʸʥʥʳʝ ʚ 

ʌɿ çʆ ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʤ ʩʫʜʝ ʈʌè, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʘʥʠʷ 

ʚʥʝʩʝʥʠʷ ʜʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ʩʫʜ, ɽʚʨʦʧʝʡʩʢʠʡ ʩʫʜ ʧʦ 

ʧʨʘʚʘʤ ʯʝʣʦʚʝʢʘ, ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ɽʚʨʦʧʝʡʩʢʘʷ ʂʦʥʚʝʥʮʠʷ 

ʦ ʟʘʱʠʪʝ ʧʨʘʚ ʯʝʣʦʚʝʢʘ ʠ ʦʩʥʦʚʥʳʭ ʩʚʦʙʦʜ, ʌɿ çʆ ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʤ 

ʩʫʜʝ ʈʌè, ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʣʥʦʤʦʯʠʡ, ʧʨʝʜʝʣ ʫʩʪʫʧʯʠʚʦʩʪʠ, ʦʩʥʦʚʘʥʠʷ 

ʧʨʠʦʨʠʪʝʪʘ.  
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ʇʨʦʮʝʩʩ ʛʣʦʙʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʳʡ ʜʦʣʛʦʝ ʚʨʝʤʷ ʚʦʩʧʨʠʥʠʤʘʣʩʷ 

ʢʘʢ ʧʘʥʘʮʝʷ ʦʪ ʤʥʦʞʝʩʪʚʘ ʚʠʜʦʚ ʢʨʠʟʠʩʦʚ, ʧʦʜʘʨʠʣ ʥʘʤ ʮʝʣʳʡ 

ʧʝʨʝʯʝʥʴ ʥʦʚʰʝʩʪʚ, ʠʟʤʝʥʠʚʰʠʭ ʞʠʟʥʴ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ. ʉʶʜʘ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʥʝ ʪʦʣʴʢʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʨʳʥʢʘ, 

ʩʣʠʷʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚ, ʘʩʩʠʤʠʣʷʮʠʶ ʢʫʣʴʪʫʨ, ʥʦ ʠ ʩʦʟʜʘʥʠʝ 

ʤʥʦʞʝʩʪʚʘ ʥʘʜʥʘʮʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʩʪʠʤʫʣʠʨʫʶʪ ʠ 

ʨʝʛʫʣʠʨʫʶʪ ʵʪʠ ʧʨʦʮʝʩʩʳ. ɻʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʨʝʘʣʴʥʳ ʣʠ ʚʩʝ ʪʝ 
ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʠʧʠʩʘʥʳ ʛʣʦʙʘʣʠʟʘʮʠʠ, 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʦʥʘ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʦʮʘʨʝʥʠʶ ʤʠʨʘ, 

ʢʦʥʮʫ ʤʝʞʥʘʮʠʦʥʘʣʴʥʳʭ ʢʦʥʬʣʠʢʪʦʚ, ʥʝʧʦʢʦʣʝʙʠʤʦʩʪʠ ʧʨʘʚ ʠ 

ʩʚʦʙʦʜ ʢʘʞʜʦʛʦ, ʠʣʠ ʞʝ ʵʪʦ ʧʨʦʩʪʦ ʤʠʬ, ʚʳʜʫʤʘʥʥʳʡ ʟʘʧʫʛʘʥʥʳʤ 

ʩʦʟʥʘʥʠʝʤ ʯʝʣʦʚʝʢʘ, ʧʝʨʝʞʠʚʰʝʛʦ ʥʝ ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʢʨʠʟʠʩ, ʥʦ ʠ ʜʚʝ ʢʨʦʚʦʧʨʦʣʠʪʥʳʝ ʚʦʡʥʳ ʠ ʜʝʩʷʪʢʠ ʣʝʪ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʚʥʝʰʥʝʧʦʣʠʪʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʜʝʣʦ ʥʝ 

ʙʣʘʛʦʨʦʜʥʦʝ. ʂʘʢ ʠ ʣʶʙʦʝ ʜʨʫʛʦʝ ʷʚʣʝʥʠʝ, ʛʣʦʙʘʣʠʟʘʮʠʷ ʠʤʝʝʪ ʜʚʝ 
ʩʪʦʨʦʥʳ ʤʝʜʘʣʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʝʸ ʧʨʦʮʝʩʩ ʙʳʣ ʟʘʧʫʱʝʥ ʜʘʞʝ ʥʝ ʚ 

ʧʨʦʰʣʦʤ ʚʝʢʝ, ʘ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʤʠʨʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ ʧʦʥʷʣʦ, 

ʯʪʦ ʪʘʢʦʝ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʪʦʨʛʦʚʣʷ, ʠ ʦʩʪʘʥʦʚʠʪʴ ʝʛʦ ʫʞʝ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ.  

ʆʜʥʘʢʦ ʠ ʩʝʛʦʜʥʷ ʥʝ ʧʦʪʝʨʷʣ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʚʦʧʨʦʩ, ʚ 

ʢʘʢʦʡ ʤʦʤʝʥʪ ʢʦʥʩʝʨʚʘʪʠʚʥʦ ʩʫʱʝʩʪʚʫʶʱʝʝ ʚʦʪ ʫʞʝ ʥʝʩʢʦʣʴʢʦ 

ʜʝʩʷʪʢʦʚ ʚʝʢʦʚ ʛʦʩʫʜʘʨʩʪʚʦ ʜʦʣʞʥʦ ʧʦʩʪʫʧʠʪʴʩʷ ʩʚʦʠʤʠ 
ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʠʥʪʝʨʝʩʘʤʠ ʠ ʦʪʜʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ ʪʦʤʫ, ʯʪʦ 

ʧʨʦʧʘʛʘʥʜʠʨʫʝʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʦʙʲʝʜʠʥʝʥʠʝʤ, ʣʠʰʸʥʥʳʤ 

ʢʘʢʦʡ-ʣʠʙʦ ʵʪʥʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ? ʀ ʚʩʝʛʜʘ ʣʠ ʵʪʦʪ ʦʪʢʘʟ 

ʩʪʦʠʪ ʦʩʫʱʝʩʪʚʣʷʪʴ?  

ʂʘʩʘʪʝʣʴʥʦ ʧʨʘʚʦʚʦʡ ʩʬʝʨʳ, ʜʘʥʥʳʡ ʩʧʦʨ ʥʘʯʘʣ ʧʨʦʷʚʣʷʪʴʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʩʨʘʟʫ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚ 1998 ʛʦʜʫ ʈʦʩʩʠʡʩʢʘʷ 

ʌʝʜʝʨʘʮʠʷ ʧʦʜʧʠʩʘʣʘ ɽʚʨʦʧʝʡʩʢʫʶ ʢʦʥʚʝʥʮʠʶ ʦ ʟʘʱʠʪʝ ʧʨʘʚ 

ʯʝʣʦʚʝʢʘ ʠ ʦʩʥʦʚʥʳʭ ʩʚʦʙʦʜ
1
 ʠ ʥʝʩʢʦʣʴʢʦ ʧʨʦʪʦʢʦʣʦʚ ʢ ʥʝʡ. 

ʈʘʪʠʬʠʮʠʨʦʚʘʚ ʜʘʥʥʳʡ ʘʢʪ, ʩʪʨʘʥʘ ʧʦʧʘʣʘ ʧʦʜ ʶʨʠʩʜʠʢʮʠʶ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʫʜʘ ʧʦ ʧʨʘʚʘ ʯʝʣʦʚʝʢʘ, ʯʴʝʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʟʘʱʠʪʘ 

ʵʪʠʭ ʧʨʘʚ, ʩʪʘʥʦʚʣʝʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʜʝʤʦʢʨʘʪʠʠ ʚ ʢʘʞʜʦʤ 

ʛʦʩʫʜʘʨʩʪʚʝ. ʉʣʝʜʩʪʚʠʝʤ ʜʘʥʥʦʛʦ ʧʦʜʧʠʩʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʦʙʷʟʘʪʝʣʴʩʪʚʦ ʈʌ ʠʩʧʦʣʥʷʪʴ ʨʝʰʝʥʠʷ, ʧʨʠʥʷʪʳʝ ɽʉʇʏ.  

ʆʩʥʦʚʥʘʷ ʢʦʣʣʠʟʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦʨʦʡ ʚʦʟʥʠʢʘʶʪ 

ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʨʝʰʝʥʠʷʤʠ, ʧʨʠʥʷʪʳʤʠ ɽʉʇʏ ʠ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʇʝʨʚʳʤ ʠ, ʧʦʞʘʣʫʡ, 
                                                             
1ɽʚʨʦʧʝʡʩʢʘʷ ʂʦʥʚʝʥʮʠʷ ʦ ʟʘʱʠʪʝ ʧʨʘʚ ʯʝʣʦʚʝʢʘ ʠ ʦʩʥʦʚʥʳʭ ʩʚʦʙʦʜ, ʧʨʠʥʷʪʘʷ ʚ 

ʈʠʤʝ 04 ʥʦʷʙʨʷ 1950 ʛʦʜʘ. ʈʘʪʠʬʠʮʠʨʦʚʘʥʘ ʈʦʩʩʠʝʡ 30 ʤʘʨʪʘ 1998 ʛʦʜʘ // ʉɿ ʈʌ.- 

1998.- ˉ 14.- ʉʪ. 1514. 
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ʩʘʤʳʤ ʷʨʢʠʤ ʩʪʦʣʢʥʦʚʝʥʠʝʤ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʥʘʜʥʘʮʠʦʥʘʣʴʥʳʭ 

ʠʥʪʝʨʝʩʦʚ ʙʳʣʦ ʜʝʣʦ çʂʦʥʩʪʘʥʪʠʥ ʄʘʨʢʠʥ ʧʨʦʪʠʚ ʈʦʩʩʠʠè, 

ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʧʦ ʢʦʪʦʨʦʤʫ ʉʪʨʘʩʙʫʨʛʩʢʠʤ ʩʫʜʦʤ ʙʳʣʦ ʚʳʥʝʩʝʥʦ ʚ 

2010 ʛʦʜʫ. ʉʫʪʴ ʜʝʣʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʨʝʙʦʚʘʥʠʠ ʛʨʘʞʜʘʥʠʥʘ ʈʌ 

ʧʨʠʟʥʘʪʴ ʥʘʨʫʰʘʶʱʠʤ ʝʛʦ ʧʨʘʚʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʣʦʞʝʥʠʡ 

ɿʘʢʦʥʘ "ʆ ʩʪʘʪʫʩʝ ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ", ʢʘʩʘʶʱʠʭʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʦʪʧʫʩʢʘ ʧʦ ʫʭʦʜʫ ʟʘ ʨʝʙʝʥʢʦʤ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʚʦʟʨʘʩʪʘ ʪʨʝʭ ʣʝʪ, 
ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʤʫ ʧʦʣʦʞʝʥʠʶ ʦ ʨʘʚʝʥʩʪʚʝ ʞʝʥʱʠʥ ʠ ʤʫʞʯʠʥ. ɺ 

ʩʚʦʸʤ ʧʦʩʪʘʥʦʚʣʝʥʠʠ
1
 ʧʦ ʜʘʥʥʦʤʫ ʜʝʣʫ ʂʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ʩʫʜ 

ʫʢʘʟʘʣ, ʯʪʦ çʧʦʩʢʦʣʴʢʫ ʚʦʝʥʥʘʷ ʩʣʫʞʙʘ ʚ ʩʠʣʫ ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ 

ʥʝʡ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʘʩʩʦʚʦʛʦ 

ʥʝʠʩʧʦʣʥʝʥʠʷ ʚʦʝʥʥʦʩʣʫʞʘʱʠʤʠ ʩʚʦʠʭ ʩʣʫʞʝʙʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ 

ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʦʭʨʘʥʷʝʤʳʭ ʟʘʢʦʥʦʤ ʧʫʙʣʠʯʥʳʭ ʠʥʪʝʨʝʩʦʚ, 

ʦʪʩʫʪʩʪʚʠʝ ʫ ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʧʨʦʭʦʜʷʱʠʭ ʩʣʫʞʙʫ 

ʧʦ ʢʦʥʪʨʘʢʪʫ, ʧʨʘʚʘ ʥʘ ʦʪʧʫʩʢ ʧʦ ʫʭʦʜʫ ʟʘ ʨʝʙʝʥʢʦʤ ʥʝ ʤʦʞʝʪ 
ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʥʘʨʫʰʝʥʠʝ ʠʭ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʭ ʧʨʘʚ ʠ 

ʩʚʦʙʦʜè ʠ çʧʨʝʜʦʩʪʘʚʠʚ ʧʨʘʚʦ ʥʘ ʦʪʧʫʩʢ ʧʦ ʫʭʦʜʫ ʟʘ ʨʝʙʝʥʢʦʤ ʚ 

ʧʦʨʷʜʢʝ ʠʩʢʣʶʯʝʥʠʷ ʪʦʣʴʢʦ ʚʦʝʥʥʦʩʣʫʞʘʱʠʤ ʞʝʥʩʢʦʛʦ ʧʦʣʘ, 

ʟʘʢʦʥʦʜʘʪʝʣʴ ʠʩʭʦʜʠʣ, ʚʦ-ʧʝʨʚʳʭ, ʠʟ ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʫʯʘʩʪʠʷ 

ʞʝʥʱʠʥ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʚʦʝʥʥʦʡ ʩʣʫʞʙʳ ʠ, ʚʦ-ʚʪʦʨʳʭ, ʠʟ ʦʩʦʙʦʡ 

ʩʚʷʟʘʥʥʦʡ ʩ ʤʘʪʝʨʠʥʩʪʚʦʤ ʩʦʮʠʘʣʴʥʦʡ ʨʦʣʠ ʞʝʥʱʠʥʳ ʚ ʦʙʱʝʩʪʚʝ, 

ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʦʣʦʞʝʥʠʝʤ ʩʪʘʪʴʠ 38 (ʯʘʩʪʴ 1) ʂʦʥʩʪʠʪʫʮʠʠ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. ʆʜʥʘʢʦ ʄʘʨʢʠʥ ʥʝ ʙʳʣ ʫʜʦʚʣʝʪʚʦʨʸʥ 

ʜʘʥʥʳʤ ʨʝʰʝʥʠʝʤ ʠ ʥʝ ʧʨʝʤʠʥʫʣ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʟʘʱʠʪʳ ʩʚʦʠʭ ʧʨʘʚ ʚ ɽʚʨʦʧʝʡʩʢʦʤ ʩʫʜʝ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʜʘʥʥʦʝ ʜʝʣʦ, 

ʉʪʨʘʩʙʫʨʛʩʢʠʡ ʩʫʜ ʫʩʤʦʪʨʝʣ ʚ ʧʦʩʪʘʥʦʚʣʝʥʠʠ ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ 

ʩʫʜʘ ʈʌ "ʥʝʫʙʝʜʠʪʝʣʴʥʦʩʪʴ ʝʛʦ ʜʦʚʦʜʦʚ" ʦʙ ʦʙʝʩʧʝʯʝʥʠʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ, "ʦʪʩʫʪʩʪʚʠʝ ʵʢʩʧʝʨʪʥʦʛʦ ʠʟʫʯʝʥʠʷ ʠʣʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ" ʠ ʚʳʥʝʩ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʦ 

ʥʘʨʫʰʝʥʠʠ ʧʨʘʚ ʄʘʨʢʠʥʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʣʝʛʢʦ ʫʩʤʘʪʨʠʚʘʝʪʩʷ 
ʥʘʨʫʰʝʥʠʝ ʧʨʠʥʮʠʧʘ ʩʫʙʩʠʜʠʘʨʥʦʩʪʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ɽʉʇʏ ʥʝ 

ʜʦʣʞʝʥ ʧʦʜʚʝʨʛʘʪʴ ʩʦʤʥʝʥʠʶ ʟʘʢʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʧʦʩʪʘʥʦʚʣʝʥʠʷ 

ʝʛʦ ʚʳʩʰʠʭ ʩʫʜʦʚ. ʀ ʢʘʟʘʣʦʩʴ ʙʳ, ʧʦʩʣʝ ʛʨʘʤʦʪʥʳʭ ʜʝʡʩʪʚʠʡ 

                                                             
1
ʆʧʨʝʜʝʣʝʥʠʝ ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʩʫʜʘ ʈʌ ʦʪ 15 ʷʥʚʘʨʷ 2009 ʛʦʜʘ ˉ187-ʆ-ʆ ʦʙ 

ʦʪʢʘʟʝ ʚ ʧʨʠʥʷʪʠʠ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʞʘʣʦʙ ʛʨʘʞʜʘʥʠʥʘ ʄʘʨʢʠʥʘ ʂʦʥʩʪʘʥʪʠʥʘ 

ɸʣʝʢʩʘʥʜʨʦʚʠʯʘ ʥʘ ʥʘʨʫʰʝʥʠʝ ʝʛʦ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʭ ʧʨʘʚ ʧʦʣʦʞʝʥʠʷʤʠ ʩʪʘʪʝʡ 13 ʠ 

15 ʌɿ çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʦʩʦʙʠʷʭ ʛʨʘʞʜʘʥʘʤ, ʠʤʝʶʱʠʤ ʜʝʪʝʡè, ʩʪʘʪʝʡ 10 ʠ 11 

ʌɿ çʆ ʩʪʘʪʫʩʝ ʚʦʝʥʥʦʩʣʫʞʘʱʠʭè, ʩʪ.32 ʇʦʣʦʞʝʥʠʷ ʦ ʧʦʨʷʜʢʝ ʧʨʦʭʦʞʜʝʥʠʷ ʚʦʝʥʥʦʡ 

ʩʣʫʞʙʳ ʠ ʧʧ. 35 ʠ 44 ʇʦʣʦʞʝʥʠʷ ʦ ʥʘʟʥʘʯʝʥʠʠ ʠ ʚʳʧʣʘʪʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʦʩʦʙʠʡ 

ʛʨʘʞʜʘʥʘʤ, ʠʤʝʶʱʠʤ ʜʝʪʝʡè 
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ɹʦʣʴʰʦʡ ʇʘʣʘʪʦʡ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʫʜʘ
1
 ʠ ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʩʫʜʘ 

ʈʌ, ʢʦʥʬʣʠʢʪ ʜʦʣʞʝʥ ʙʳʣ ʙʳʪʴ ʠʩʯʝʨʧʘʥ, ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʷ ʜʘʣʠ ʦ 

ʩʝʙʝ ʟʥʘʪʴ ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ.  

ɺ ʜʝʢʘʙʨʝ 2015 ʛʦʜʘ ʚʩʪʫʧʘʝʪ ʚ ʩʠʣʫ ʌɿ ʆ ʚʥʝʩʝʥʠʠ 

ʠʟʤʝʥʝʥʠʡ ʚ ʌʝʜʝʨʘʣʴʥʳʡ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ʟʘʢʦʥ "ʆ 

ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʤ ʉʫʜʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè
2
, ʩʦʛʣʘʩʥʦ 

ʢʦʪʦʨʦʤʫ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʨʝʰʝʥʠʝ ɽʉʇʏ ʧʨʦʪʠʚʦʨʝʯʠʪ 
ʦʩʥʦʚʘʤ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʩʪʨʦʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʂʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ʩʫʜ ʠʤʝʝʪ ʧʨʘʚʦ ʧʨʠʟʥʘʪʴ ʠʭ ʥʝ ʠʤʝʶʱʠʤʠ 

ʶʨʠʜʠʯʝʩʢʦʡ ʩʠʣʳ.  

ɼʘʥʥʦʝ ʩʦʚʤʝʩʪʥʦʝ ʨʝʰʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʠ ʩʫʜʝʙʥʦʡ 

ʚʣʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʩʫʞʜʝʥʠʡ ʦ ʪʦʤ, ʯʪʦ ʥʘʜʥʘʮʠʦʥʘʣʴʥʳʡ ʩʫʜ ʥʝ ʠʤʝʝʪ ʧʨʘʚʘ 

ʜʠʢʪʦʚʘʪʴ ʛʦʩʫʜʘʨʩʪʚʫ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʝ ʚ ʩʚʦʸ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, 

ʧʦʩʢʦʣʴʢʫ ʧʦʜʦʙʥʦʝ ʚʣʠʷʥʠʝ ʙʳʣʦ ʙʳ ʧʨʷʤʳʤ ʚʪʦʨʞʝʥʠʝʤ ʚ 
ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʨʘʚʦʚʳʝ ʠʥʪʝʨʝʩʳ, ʚʳʭʦʜʷʱʝʡ ʟʘ ʨʘʤʢʠ 

ʢʦʤʧʝʪʝʥʮʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʫʜʘ.  

ʅʝʦʙʭʦʜʠʤʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʜʘʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʥʝ ʟʘʢʨʝʧʣʷʝʪ 

ʧʨʠʥʮʠʧ ʚʝʨʭʦʚʝʥʩʪʚʘ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʥʘʜ ʥʘʜʥʘʮʠʦʥʘʣʴʥʳʤ, ʚʝʜʴ 

ʵʪʦ ʙʳ ʧʨʦʪʠʚʦʨʝʯʠʣʦ ʦʩʥʦʚʘʤ ʂʦʥʩʪʠʪʫʮʠʠ, ʟʘʢʨʝʧʣʷʶʱʝʡ 

ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʢʘʢ ʦʜʥʫ ʠʟ ʦʩʥʦʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʘ. ʉʚʦʝʡ ʮʝʣʴʶ ʠʟʤʝʥʝʥʠʝ ʩʪʘʚʠʪ 
ʣʠʰʴ ʟʘʱʠʪʫ ʙʘʟʠʩʘ ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ ʈʦʩʩʠʠ, ʝʸ ʦʩʥʦʚʥʦʛʦ ʟʘʢʦʥʘ 

ʠ ʟʘʢʨʝʧʣʸʥʥʳʭ ʚ ʥʸʤ ʧʦʣʦʞʝʥʠʡ  

ʅʝʙʝʟʳʥʪʝʨʝʩʥʦ ʪʦ, ʯʪʦ ʈʦʩʩʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʥʦʚʘʪʦʨʦʤ ʚ 

ʜʘʥʥʦʡ ʩʬʝʨʝ. ɺ 2004 ʛʦʜʫ ʧʦʜʦʙʥʳʡ ʚʦʧʨʦʩ ʚʦʟʥʠʢ ʚ ɻʝʨʤʘʥʠʠ, ʘ 

ʠʤʝʥʥʦ ï ʢʘʢʦʡ ʶʨʠʜʠʯʝʩʢʦʡ ʩʠʣʦʡ ʦʙʣʘʜʘʶʪ ʨʝʰʝʥʠʷ ɽʉʇʏ, 

ʩʧʦʩʦʙʥʳ ʣʠ ʦʥʠ ʦʪʤʝʥʠʪʴ ʫʞʝ ʚʩʪʫʧʠʚʰʠʝ ʚ ʟʘʢʦʥʥʫʶ ʩʠʣʫ 

ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʛʝʨʤʘʥʩʢʠʭ ʩʫʜʦʚ, ʜʦʣʞʝʥ ʣʠ ʉʪʨʘʩʙʫʨʛʩʢʠʡ ʩʫʜ 

ʣʠʰʴ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʛʦʩʫʜʘʨʩʪʚʦ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ 
ʜʝʤʦʢʨʘʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʠʣʠ ʦʥ ʠʤʝʝʪ ʧʨʘʚʦ ʟʘʪʨʘʛʠʚʘʪʴ 

ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ ʩʫʚʝʨʝʥʠʪʝʪʘ ʩʪʨʘʥʳ ʠ ʝʛʦ ʦʩʥʦʚʥʦʛʦ ʟʘʢʦʥʘ? 

ʆʪʚʝʪʦʤ ʩʪʘʣʘ ʜʦʧʫʩʪʠʤʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ 

ʠʛʥʦʨʠʨʦʚʘʪʴ ʪʝ ʨʝʰʝʥʠʷ ɽʉʇʏ, ʢʦʪʦʨʳʝ ʟʘʪʨʘʛʠʚʘʶʪ ʦʩʥʦʚʳ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ.  

 

                                                             
1
ʇʦʩʪʘʥʦʚʣʝʥʠʝ ɹʦʣʴʰʦʡ ʧʘʣʘʪʳ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʫʜʘ ʧʦ ʧʨʘʚʘʤ ʯʝʣʦʚʝʢʘ ʦʪ 22 ʤʘʨʪʘ 

2012 ʛʦʜʘ ʧʦ ʜʝʣʫ çʂʦʥʩʪʘʥʪʠʥ ʄʘʨʢʠʥ ʧʨʦʪʠʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè 
2
ʌʝʜʝʨʘʣʴʥʳʡ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ʟʘʢʦʥ ʦʪ 14.12.2015 N 7-ʌʂɿ "ʆ ʚʥʝʩʝʥʠʠ 

ʠʟʤʝʥʝʥʠʡ ʚ ʌʝʜʝʨʘʣʴʥʳʡ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ʟʘʢʦʥ "ʆ ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʤ ʉʫʜʝ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ" // ʉɿ ʈʌ. 2015, N 51 (ʯʘʩʪʴ I), ʩʪ. 7229 
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ʀʪʘʢ, ʧʨʝʜʝʣ ʫʩʪʫʧʯʠʚʦʩʪʠ ʥʘʯʠʥʘʝʪʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ 

ʟʘʪʨʘʛʠʚʘʶʪʩʷ ʥʘʮʠʦʥʘʣʴʥʳʝ ʠʥʪʝʨʝʩʳ, ʧʨʦʚʦʟʛʣʘʰʸʥʥʳʝ 

ʦʩʥʦʚʥʳʤ ʟʘʢʦʥʦʤ ʩʪʨʘʥʳ. ɺ ʂʦʥʩʪʠʪʫʮʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʩʢʘʟʘʥʦ, ʯʪʦ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʜʦʛʦʚʦʨ ʚʭʦʜʠʪ ʚ ʧʨʘʚʦʚʫʶ ʩʠʩʪʝʤʫ 

ʛʦʩʫʜʘʨʩʪʚʘ ʠ, ʙʦʣʝʝ ʪʦʛʦ, ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʝʡ ʶʨʠʜʠʯʝʩʢʦʡ ʩʠʣʦʡ, 

ʯʝʤ ʝʛʦ ʟʘʢʦʥ. ʆʜʥʘʢʦ ʜʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʥʝ ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʷ ʢ 

ʧʦʣʦʞʝʥʠʷʤ ʩʘʤʦʡ ʂʦʥʩʪʠʪʫʮʠʠ. ʇʦʣʥʦʤʦʯʠʷ ʝʸ ʪʦʣʢʦʚʘʥʠʷ ʠ 
ʚʳʷʣʝʥʠʝ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʩʪʠ ʦʪʥʝʩʝʥʳ ʢ ʚʝʜʝʥʠʶ ʣʠʰʴ 

ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʩʫʜʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʥʠʢʪʦ ʥʝ ʚ ʧʨʘʚʝ 

ʙʨʘʪʴ ʥʘ ʩʝʙʷ ʧʦʜʦʙʥʫʶ ʤʠʩʩʠʶ.  

 
ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ ʠ ʣʠʪʝʨʘʪʫʨʳ  

1. ʂʦʥʩʪʠʪʫʮʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: ʧʨʠʥʷʪʘ ʚʩʝʥʘʨʦʜʥʦʤ 

ʛʦʣʦʩʦʚʘʥʠʝʤ 12 ʜʝʢ. 1993 ʛ. // ʈʦʩ. ʛʘʟ. ï 1993. ï 25 ʜʝʢ; ʩ ʠʟʤ. ʠ 

ʜʦʧ. ʦʪ 21.07.2014 // ʉʦʙʨ. ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʦʩ. ʌʝʜʝʨʘʮʠʠ ï 
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3. ʌʝʜʝʨʘʣʴʥʳʡ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ʟʘʢʦʥ ʦʪ 14.12.2015 N 7-ʌʂɿ "ʆ 

ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʌʝʜʝʨʘʣʴʥʳʡ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʡ ʟʘʢʦʥ "ʆ 

ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʤ ʉʫʜʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ" // ʉɿ ʈʌ. 2015, N 

51 (ʯʘʩʪʴ I), ʩʪ. 7229. 

4. ʆʧʨʝʜʝʣʝʥʠʝ ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʩʫʜʘ ʈʌ ʦʪ 15 ʷʥʚʘʨʷ 2009 ʛʦʜʘ 
ˉ187-ʆ-ʆ ʦʙ ʦʪʢʘʟʝ ʚ ʧʨʠʥʷʪʠʠ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʞʘʣʦʙ 

ʛʨʘʞʜʘʥʠʥʘ ʄʘʨʢʠʥʘ ʂʦʥʩʪʘʥʪʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʠʯʘ ʥʘ ʥʘʨʫʰʝʥʠʝ 

ʝʛʦ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʭ ʧʨʘʚ ʧʦʣʦʞʝʥʠʷʤʠ ʩʪʘʪʝʡ 13 ʠ 15 ʌɿ çʆ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʦʩʦʙʠʷʭ ʛʨʘʞʜʘʥʘʤ, ʠʤʝʶʱʠʤ ʜʝʪʝʡè, ʩʪʘʪʝʡ 

10 ʠ 11 ʌɿ çʆ ʩʪʘʪʫʩʝ ʚʦʝʥʥʦʩʣʫʞʘʱʠʭè, ʩʪ.32 ʇʦʣʦʞʝʥʠʷ ʦ 

ʧʦʨʷʜʢʝ ʧʨʦʭʦʞʜʝʥʠʷ ʚʦʝʥʥʦʡ ʩʣʫʞʙʳ ʠ ʧʧ. 35 ʠ 44 ʇʦʣʦʞʝʥʠʷ ʦ 

ʥʘʟʥʘʯʝʥʠʠ ʠ ʚʳʧʣʘʪʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʦʩʦʙʠʡ ʛʨʘʞʜʘʥʘʤ, 

ʠʤʝʶʱʠʤ ʜʝʪʝʡè. 

5. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ɹʦʣʴʰʦʡ ʧʘʣʘʪʳ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʫʜʘ ʧʦ ʧʨʘʚʘʤ 
ʯʝʣʦʚʝʢʘ ʦʪ 22 ʤʘʨʪʘ 2012 ʛʦʜʘ ʧʦ ʜʝʣʫ çʂʦʥʩʪʘʥʪʠʥ ʄʘʨʢʠʥ 

ʧʨʦʪʠʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. 
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ʉɽʂʎʀʗ 10. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʥʘʫʢʠ 

 

ɸʭʤʝʪʟʷʥʦʚʘ ʀ. ʉ.  
ɸʣʴʤʝʪʴʝʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʠʥʩʪʠʪʫʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ʂʨʘʩʥʦʚʘ ʃ. ʅ.  

 

ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʇʈʆɽʂʊɸ ʈɽʂʆʅʉʊʈʋʂʎʀʀ 

ʉʀʉʊɽʄʓ ʅɽʌʊɽʉɹʆʈɸ ɿɸʃɽɾʀ  

 
ʀʟʥʦʰʝʥʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ, ʫʤʝʥʴʰʝʥʠʝ ʬʦʥʜʘ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʢʚʘʞʠʥ, ʧʘʜʝʥʠʝ ʠʭ ʜʝʙʠʪʘ, 

ʥʝʜʦʠʥʚʝʩʪʠʨʦʚʘʥʠʝ ï ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʆʯʝʚʠʜʥʦ, ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʩʪʦʱʝʥʥʳʭ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʨʦʙʣʝʤʘ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʬʪʝʜʦʙʳʯʠ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʝʥʥʦ 

ʙʦʣʴʰʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ɼʣʷ ʧʨʝʜʧʨʠʷʪʠʡ, 
ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʩʥʠʞʝʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʩʥʦʚʥʳʭ 

ʬʦʥʜʦʚ, ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤ ʷʚʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʝʝ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʥʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʨʝʩʫʨʩʥʦʛʦ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʤʝʭʘʥʠʟʤʦʚ ʨʝʘʣʠʟʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʟʝʨʚʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʬʪʝʜʦʙʳʯʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ 
ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʨʦʜʣʠʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʥʳʡ ʩʨʦʢ ʨʘʟʨʘʙʦʪʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʘʢʠʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʝʛʘʟʦʚʳʤʠ ʢʦʤʧʘʥʠʷʤʠ 

ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʣʝʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. 

ʇʦʩʪʦʷʥʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʢʘʧʠʪʘʣʴʥʳʤʠ 

ʚʣʦʞʝʥʠʷʤʠ. 
ɺʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʦʧʨʘʚʜʘʥʦ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʜʦʣʞʥʳ 

ʙʳʪʴ ʚʦʟʤʝʱʝʥʳ ʵʢʦʥʦʤʠʝʡ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʈʘʩʩʤʦʪʨʠʤ ʤʝʨʦʧʨʠʷʪʠʝ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʙʲʝʢʪʦʚ 

ʥʝʬʪʝʜʦʙʳʯʠ.   
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çʈʝʢʦʥʩʪʨʫʢʮʠʷ ʩʠʩʪʝʤʳ ʥʝʬʪʝʩʙʦʨʘ ʟʘʣʝʞʠ ˉ12è 

¶ ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ 

ɺ ʩʚʷʟʠ ʩ ʠʥʪʝʥʩʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʦʡ ʟʘʣʝʞʠ ˉ12 ʠ ʚʚʦʜʦʤ ʚ 
ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʢʚʘʞʠʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʜʦʞʠʤʥʳʭ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ (ɼʅʉ), 

ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʦʚʳʰʝʥʥʦʛʦ 

ʫʩʪʴʝʚʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʜʘʥʥʳʭ ʩʢʚʘʞʠʥʘʭ. 

ʈʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʧʦʚʳʰʝʥʥʦʛʦ ʫʩʪʴʝʚʦʛʦ ʜʘʚʣʝʥʠʷ ʚ 

ʪʨʫʙʦʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ɼʅʉ ʣʠʙʦ ʚʥʝʜʨʝʥʠʝ ʤʥʦʛʦʬʘʟʥʳʭ ʥʘʩʦʩʦʚ (ʄʌʅ). 

ʊʘʢ ʢʘʢ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʝʬʪʷʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ɻɿʋ-66, 
ɻɿʋ-23ʘʩ, ɻɿʋ-23ʘʩʜ, ɻɿʋ-19ʘʩ ʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʛʘʟʦʩʙʦʨʥʦʡ 

ʩʠʩʪʝʤʦʡ ʜʦʩʪʘʪʦʯʥʦ  ʚʝʣʠʢʦ ʠ  ʩʪʨʦʠʪʝʣʴʩʪʚʦ çʢʣʘʩʩʠʯʝʩʢʦʡè 

ɼʅʉ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ (ʩʪʦʠʤʦʩʪʴ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɼʅʉ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʦʙʲʝʢʪʫ ʘʥʘʣʦʛʫ ɼʅʉ-58, 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 78 ʤʣʥ.ʨʫʙ.), ʧʦʵʪʦʤʫ ʧʨʠʤʝʥʝʥʠʝ ʄʌʅ ʥʘ 

ʜʘʥʥʳʭ ʦʙʲʝʢʪʘʭ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ 

ʚ 2013 ʛ. ʥʝʬʪʝʩʙʦʨʥʳʡ ʪʨʫʙʦʧʨʦʚʦʜ ʦʪ  ɻɿʋ-19ʘʩ  ʨʝʢʦʤʝʥʜʦʚʘʥʦ 
ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʧʨʠ ʨʘʙʦʯʝʤ ʜʘʚʣʝʥʠʠ ʥʝ ʙʦʣʝʝ 1,5 ʄʇʘ. 

ʌʘʢʪʠʯʝʩʢʦʝ ʨʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ ʜʘʥʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ï 1,9-2,0 

ʄʇʘ. ʊʨʫʙʦʧʨʦʚʦʜ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʩ 1998ʛ., ʠʤʝʝʪ ʦʙʱʫʶ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ 6860 ʤ, ʚ ʪʦʤ ʯʠʩʣʝ 4309 ʤ ʙʝʟ ʚʥʫʪʨʝʥʥʝʛʦ 

ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠ ʙʠʪʫʤʥʦʡ ʥʘʨʫʞʥʦʡ ʠʟʦʣʷʮʠʠ. 

ʊʘʢʞʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʛʦʜʘ ʥʘ ʥʝʤ ʧʨʦʠʟʦʰʣʦ ʪʨʠ ʩʣʫʯʘʷ 

ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ, ʜʚʘ ʠʟ ʢʦʪʦʨʳʭ ʚ ʧʦʡʤʝ ʨʝʢʠ ʄʝʣʣʷ. ɼʣʷ 
ʙʝʟʘʚʘʨʠʡʥʦʡ ʨʘʙʦʪʳ ʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʣʶʯʝʥʠʷ ʧʦ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʶ ʪʨʫʙʦʧʨʦʚʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 

ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ ʫʯʘʩʪʢʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʜʣʠʥʦʡ 4309 ʤ. 

¶ ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʝʢʪʘ. 
ʄʌʅ ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʳ ʦʙʫʩʪʨʦʡʩʪʚʘ ʥʝʬʪʷʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʩʧʦʩʦʙʥʳʤ ʧʝʨʝʢʘʯʠʚʘʪʴ ʧʨʦʜʫʢʮʠʶ ʩʢʚʘʞʠʥ ʧʦ 

ʦʜʥʦʪʨʫʙʥʦʡ ʩʠʩʪʝʤʝ. 

¶ ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʧʨʦʝʢʪʘ. 
ʇʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʩʙʦʨʘ  ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʩʤʝʩʠ. 

¶ ʋʩʣʦʚʠʷ ʨʘʩʯʝʪʦʚ ʠ ʧʨʠʥʷʪʳʝ ʜʦʧʫʱʝʥʠʷ.  
ʇʨʦʝʢʪʥʦ-ʠʟʳʩʢʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚ 2015ʛʛ. 

ʥʘ ʩʫʤʤʫ 3,536 ʤʣʥ.ʨʫʙ. ʉʦʛʣʘʩʥʦ ʧʨʦʝʢʪʥʦ-ʩʤʝʪʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ, ʦʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʦʝʢʪʘ ʩʦʩʪʘʚʠʪ 39,361 ʤʣʥ.ʨʫʙ. 
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ʀʩʪʦʯʥʠʢʘʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ: 

- ʧʨʠʨʦʩʪ ʜʝʙʠʪʘ ʥʝʬʪʠ 14,65 ʪʥ/ʩʫʪ. ʟʘ ʩʯʝʪ ʦʧʪʠʤʠʟʘʮʠʠ 

ʩʢʚʘʞʠʥ ʧʫʪʝʤ ʫʤʝʥʴʰʝʥʠʷ ʟʘʪʨʫʙʥʦʛʦ ʠ ʣʠʥʝʡʥʦʛʦ ʜʘʚʣʝʥʠʡ; 

- ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠʚʦʜʘʤʠ ʐɻʅ ʟʘ ʩʯʝʪ 

ʫʤʝʥʴʰʝʥʠʷ ʥʘʛʨʫʟʦʢ ʥʘ 381,3 ʪʳʩ.ʢɺʪʯ/ʛʦʜ. 

 

 
ʈʠʩ.3. ɼʠʥʘʤʠʢʘ ʯʠʩʪʦʛʦ ʜʠʩʢʦʥʪʠʨʫʝʤʦʛʦ ʜʦʭʦʜʘ ʟʘ 2012-2021ʛʛ,  

ʪʳʩ. ʨʫʙ. 

 

ʀʟ ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʛʦ ʨʠʩʫʥʢʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʯʠʩʪʳʡ ʜʠʩʢʦʥʪʠʨʫʝʤʳʡ ʜʦʭʦʜ ʜʦ 2015 ʛʦʜʘ ʧʘʜʘʣ, ʘ ʥʘʯʠʥʘʷ ʩ 
2016 ʛʦʜʘ ʥʘʯʘʣ ʨʘʩʪʠ.  

ɺ ʮʝʣʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ 

ʫʣʫʯʰʠʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʚʳʨʫʯʢʠ ʦʪ ʨʝʘʣʠʟʘʮʠʠ, ʯʪʦ ʥʝʤʘʣʦʚʘʞʥʦ 

ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ.  

ɺ ʮʝʣʦʤ ʤʝʨʦʧʨʠʷʪʠʝ ʦʢʘʟʘʣʦ ʩʣʝʜʫʶʱʝʝ ʚʣʠʷʥʠʝ: 

-ʨʦʩʪ ʚʳʨʫʯʢʠ ʩʦʩʪʘʚʣʷʝʪ 144,42% ʠʣʠ 800308,4 ʪʳʩ.ʨʫʙ.; 

-ʧʨʠʨʦʩʪ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʜʦʙʳʯʠ 1ʪ. ʥʝʬʪʠ ʩʦʩʪʘʚʠʣ 28,78% 

ʠʣʠ 488389,8 ʪʳʩ.ʨʫʙ.; 
-ʧʨʠʨʦʩʪ ʢʦʤʤʝʨʯʝʩʢʠʭ ʨʘʩʭʦʜʦʚ ï 49,42% ʠʣʠ 8668,6 

ʪʳʩ.ʨʫʙ.; 

-ʧʨʠʨʦʩʪ ʧʨʠʙʳʣʠ ï 347,36% ʠʣʠ 303250 ʪʳʩ.ʨʫʙ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʩʠʩʪʝʤʳ ʥʝʬʪʝʩʙʦʨʘ ʟʘʣʝʞʠ ʦʢʘʟʘʣʦʩʴ ʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ 

ʧʨʝʜʧʨʠʷʪʠʷ. 

 
ʃʠʪʝʨʘʪʫʨʘ 

1. ʕʢʦʥʦʤʠʢʘ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʜ ʨʝʜ. ɺ.ʗ.ɻʦʨʬʠʥʢʝʣʷ. ʄ. 

ʖʅʀʊʀ, 2010 - 767 ʩ. 
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ʭʦʟʷʡʩʪʚʦ, 2010 - 239ʩ. 

4. ʀʥʚʝʩʪʠʮʠʦʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʥʝʬʪʝʜʦʙʳʯʠ. ʄ. ʆɸʆ 

ɺʅʀʀʆʕʅɻ, 2011-216ʩ. 

5. http://ngdu.tatneft.ru/dzhalilneft/deyatelnost?lang=ru 

 

 

 

 

 

ʀʣʴʜʘʨʭʘʥʦʚʘ ɸ.ʂ. 
ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʀʥʩʪʠʪʫʪʘ ʵʢʦʥʦʤʠʢʠ, 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʬʠʥʘʥʩʦʚ ʂʘʟʘʥʩʢʦʛʦ (ʇʨʠʚʦʣʞʩʢʦʛʦ) ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʋʥʠʚʝʨʩʠʪʝʪʘ 

 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʘ  

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ  

ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

 

ɺʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʜʠʥʘʤʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʘʮʝʣʝʥʥʦʛʦ ʥʘ ʩʦʟʜʘʥʠʝ 
ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʛʦ ʢ ʠʟʤʝʥʝʥʠʶ 

ʪʨʝʙʦʚʘʥʠʡ ʨʳʥʢʘ ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʡ ʧʦʠʩʢ ʥʦʚʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʨʝʘʣʠʟʘʮʠʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ. ʋʩʧʝʭ ʧʨʦʝʢʪʦʚ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ 

ʥʘʣʠʯʠʝ ʠ ʨʝʣʝʚʘʥʪʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʦʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʤʝʪʦʜʠʢʠ 

ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʝʢʪʘʤʠ (ʂʉʋʇ). ʉʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʂʉʋʇ 
ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ ʦʮʝʥʦʢ:  

- ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʦʚ;  

- ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ (ʧʦʨʪʬʝʣʷ) ʧʨʦʝʢʪʦʚ; 

- ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. 
ɺ ʨʘʤʢʘʭ ʩʪʘʪʴʠ ʨʘʩʩʤʦʪʨʠʤ ʧʦʢʘʟʘʪʝʣʠ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʦʚ, ʨʝʘʣʠʟʫʝʤʳʭ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʪʨʘʩʣʠ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ.  

ɺ ʦʪʨʘʩʣʠ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ 

ʧʨʦʝʢʪʦʚ ï ʵʪʦ ʧʨʦʝʢʪʳ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʂʊʇʇ). ʂʊʇʇ ʚʢʣʶʯʘʝʪ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʤʦʜʝʨʥʠʟʘʮʠʶ ʨʘʥʝʝ 
ʧʨʦʠʟʚʦʜʠʚʰʝʡʩʷ, ʧʦʜʛʦʪʦʚʢʫ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʨʦʝʢʪʦʚ 

http://ngdu.tatneft.ru/dzhalilneft/deyatelnost?lang=ru
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ʨʘʩʰʠʨʝʥʠʷ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʦʨʫʞʝʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ. ɼʣʷ ʧʨʦʝʢʪʦʚ ʜʘʥʥʦʛʦ ʚʠʜʘ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ 

ʷʚʣʷʝʪʩʷ ʦʪʩʣʝʞʠʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ ʢʘʞʜʦʤ 

ʵʪʘʧʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʝʢʪʘ, ʬʦʨʤʠʨʫʷ ʢʘʨʪʫ ʮʝʣʝʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʝʢʪʘ. ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʠʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
 
ʊʘʙʣʠʮʘ 1. ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʦʚ  

ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʠʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

 
ʕʪʘʧ ʠʥʠʮʠʘʮʠʠ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʕʪʘʧ ʠʩʧʦʣʥʝʥʠʷ, 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʫʧʨʘʚʣʝʥʠʷ 

ʕʪʘʧ ʟʘʚʝʨʰʝʥʠʷ 

ʉʨʦʢʠ 

ʇʝʨʠʦʜ ʦʢʫʧʘʝʤʦʩʪʠ 

(ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʡ) 

ɸʙʩʦʣʶʪʥʦʝ/ʦʪʥʦʩʠʪ

ʝʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʦ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʝʢ-

ʪʘ; ʦʮʝʥʢʘ ʧʣʘʥʦʚʦʡ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪ. 

ʌʘʢʪʠʯʝʩʢʠʡ 

ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ 

ʧʨʦʝʢʪʘ 

ɹʶʜʞʝʪ 

ʏʠʩʪʘʷ ʪʝʢʫʱʘʷ 

ʩʪʦʠʤʦʩʪʴ ʧʨʦʝʢʪʘ, 

ʚʥʫʪʨʝʥʥʷʷ ʥʦʨʤʘ 

ʜʦʭʦʜʥʦʩʪʠ, 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 

ʠʥʚʝʩʪʠʮʠʡ, 

ʦʢʫʧʘʝʤʦʩʪʴ 

ʠʥʚʝʩʪʠʮʠʡ 

 

ʀʩʧʦʣʥʝʥʠʝ ʙʶʜʞʝʪʘ 

ʵʪʘʧʘ ʧʨʦʝʢʪʘ 

ʉʦʚʦʢʫʧʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʠʩʧʦʣʥʝ-

ʥʠʷ ʙʶʜʞʝʪʘ ʧʨʦʝʢʪʘ 

ʂʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ 

ʩ ʠʟʛʦʪʦʚʣʝʥʠʝʤ 

ʤʘʢʝʪʘ. 

ʌʘʢʪʠʯʝʩʢʘʷ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 

ʠʥʚʝʩʪʠʮʠʡ, 

ʦʙʲʝʤ ʩʵʢʦʥʦʤ-

ʣʝʥʥʳʭ ʩʨʝʜʩʪʚ, 

ʩʚʷʟʘʥʥʳʡ ʩ 

ʦʩʪʘʥʦʚʢʦʡ 

ʥʝʨʝʥʪʘʙʝʣʴʥʳʭ 

ʧʨʦʝʢʪʦʚ 

ʂʘʯʝʩʪʚʦ 

ɺʦʟʤʦʞʥʦʩʪʴ 

ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʤʦʱʥʦʩʪʝʡ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ 

ʆʮʝʥʢʘ ʪʨʫʜʦʝʤʢʦʩʪʠ 

ʨʘʙʦʪ, ʩʦʚʦʢʫʧʥʘʷ 

ʦʮʝʥʢʘ ʪʨʫʜʦʝʤʢʦʩʪʠ 

ʧʨʦʝʢʪʘ, ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʧʨʘʚʣʝʥʠʡ (ʙʨʘʢʘ) 

ʉʦʦʪʚʝʪʩʪʚʠʝ 

ʠʟʜʝʣʠʷ 

ʪʨʝʙʦʚʘʥʠʷʤ 

ɿʘʢʘʟʯʠʢʘ 

ʀʥʥʦʚʘ-

ʮʠʦʥʥʦʩʪʴ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʠ 

ʧʨʦʝʢʪʘ  

 

ɼʦʩʪʠʞʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ 

ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʠ 

ʧʨʦʜʫʢʪʦʚ 

ʆʬʦʨʤʣʝʥʠʝ 

ʧʘʪʝʥʪʘ, 

ʣʠʮʝʥʟʠʠ ʥʘ 

ʠʟʦʙʨʝʪʝʥʠʝ (ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ) 

 

ʊʘʙʣʠʮʘ 1 ʧʨʝʜʣʘʛʘʝʪ ʦʮʝʥʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʝʢʪʘ ʧʦ 

ʯʝʪʳʨʝʤ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʷʤ: ʙʶʜʞʝʪ, ʩʨʦʢʠ, ʢʘʯʝʩʪʚʦ (ʧʦʜ 

ʢʘʯʝʩʪʚʦʤ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʥʠʤʘʝʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ 
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ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʦʙʲʝʤʘ ʨʘʙʦʪ ʧʦ ʧʨʦʝʢʪʫ) ʠ ʝʛʦ 

ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʴ.  

ʅʘʠʙʦʣʝʝ ʜʠʩʢʫʩʩʠʦʥʥʳʤ ʷʚʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʦʮʝʥʢʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʠ ʧʨʦʝʢʪʦʚ. ʆʮʝʥʢʘ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʠ ʧʨʦʝʢʪʘ ʂʊʇʇ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʫʪʝʤ ʩʫʤʤʘʨʥʦʛʦ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʠʦʨʠʪʝʥʪʥʦʩʪʠ ʢʨʠʪʝʨʠʷ ʥʘ ʚʝʩ 

ʢʨʠʪʝʨʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʠ, ʧʨʠʩʚʦʝʥʥʦʛʦ ʵʢʩʧʝʨʪʘʤʠ..ʂʨʠʪʝʨʠʠ 
ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʩʣʝʜʫʶʱʠʝ: ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʦʝʢʪʘ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʦʚʦʛʦ ʩʳʨʴʷ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʠʟʜʝʣʠʷ;ʩʦʟʜʘʥʠʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ; ʧʨʠʤʝʥʝʥʠʝ 

ʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʠʟʜʝʣʠʷ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʠʟʤʝʥʷʶʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʟʜʝʣʠʷ; 

ʦʪʢʨʳʪʠʝ ʥʦʚʳʭ ʨʳʥʢʦʚ, ʧʘʪʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ; ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʩʪʴ 
ʧʨʦʜʫʢʪʘ, ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʠʪʠʷ ʧʨʦʜʫʢʪʘ ʠ ʧʨʦʯʠʝ. 

ʇʨʦʮʝʩʩ ʢʦʥʪʨʦʣʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʭʦʜʦʤ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʘ ʠ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʦʮʝʥʢʘ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʚʦʟʤʦʞʥʘ 

ʙʝʟ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʯʝʪʥʦʩʪʠ ʧʦ ʧʨʦʝʢʪʘʤ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʵʪʠʭ ʮʝʣʝʡ ʩʦʚʨʝʤʝʥʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʠʤʝʶʪ ʙʦʛʘʪʳʡ ʘʨʩʝʥʘʣ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʩʪʘʥʜʘʨʪʥʳʝ ʬʦʨʤʳ ʦʪʯʝʪʥʦʩʪʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ 
ʧʨʦʛʨʘʤʤʦʡ Microsoft Project. 

 
ʊʘʙʣʠʮʘ 2 

ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʬʦʨʤʳ ʦʪʯʝʪʥʦʩʪʠ, ʬʦʨʤʠʨʫʝʤʳʝ ʚ ʧʨʦʛʨʘʤʤʥʦʤ 

ʧʨʦʜʫʢʪʝ MicrosoftProject ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʂʊʇʇ 

ˉ ɺʠʜʳ ʦʪʯʝʪʦʚ ʈʘʟʜʝʣ 

ʆʪʯʝʪʳ MsProject, ʥʝʦʙʭʦʜʠʤʳʝ ʥʘ ʵʪʘʧʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʦʚ 

1 ʉʚʦʜʢʘ ʧʦ ʧʨʦʝʢʪʫ ʆʙʟʦʨʥʳʝ ʦʪʯʝʪʳ 

2 ɹʶʜʞʝʪ ɿʘʪʨʘʪʳ 

3 ʈʝʩʫʨʩʳ ʩ ʧʨʝʚʳʰʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʅʘʟʥʘʯʝʥʠʷ 

4 ɿʘʜʘʯʠ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʆʙʟʦʨʥʳʝ ʦʪʯʝʪʳ 

5 ɼʝʣʘ ʧʦ ʠʩʧʦʣʥʠʪʝʣʷʤ, ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʝʩʫʨʩʦʚ 

ʅʘʟʥʘʯʝʥʠʷ, ɿʘʛʨʫʟʢʘ 

ʆʪʯʝʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ 

1 ʅʝʥʘʯʘʪʳʝ ʟʘʜʘʯʠ 

ʆʪʯʝʪʳ ʧʦ ʪʝʢʫʱʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ 

2 ɿʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʩʢʦʨʦ ʥʘʯʥʫʪʩʷ 

3 ɺʳʧʦʣʥʷʶʱʠʝʩʷ ʟʘʜʘʯʠ 

4 ɿʘʧʘʟʜʳʚʘʶʱʠʝ ʟʘʜʘʯʠ 

5 ɼʝʣʘ ʧʦ ʠʩʧʦʣʥʠʪʝʣʷʤ ʠ ʚʨʝʤʝʥʠ ʆʪʯʝʪʳ ʦ ʥʘʟʥʘʯʝʥʠʷʭ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

6 ʉʧʠʩʦʢ ʜʝʣ ʆʪʯʝʪʳ ʦ ʥʘʟʥʘʯʝʥʠʷʭ 

7 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʜʘʯ ʆʪʯʝʪʳ ʧʦ ʟʘʛʨʫʟʢʝ 

ʆʪʯʝʪʳ ʠʟ MsProject, ʥʝʦʙʭʦʜʠʤʳʝ ʥʘ ʵʪʘʧʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʝʢʪʘ 

1 ʉʚʦʜʢʘ ʧʦ ʧʨʦʝʢʪʫ ʆʙʟʦʨʥʳʝ ʦʪʯʝʪʳ 

2 ɹʶʜʞʝʪ ɿʘʪʨʘʪʳ 

3 ɿʘʜʘʯʠ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʙʶʜʞʝʪʘ ɿʘʪʨʘʪʳ 

4 ʈʝʩʫʨʩʳ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʙʶʜʞʝʪʘ ɿʘʪʨʘʪʳ 

5 ɼʝʣʘ ʧʦ ʠʩʧʦʣʥʠʪʝʣʷʤ ʅʘʟʥʘʯʝʥʠʷ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʣʠʯʠʝ ʯʝʪʢʦ ʧʦʩʪʘʚʣʝʥʥʦʡ ʩʠʩʪʝʤʘ 

ʢʦʥʪʨʦʣʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʝʢʪʝ, ʢʦʪʦʨʘʷ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʠʩʪʝʤʫ ʦʪʯʝʪʦʚ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʝʢʪʘ, ʧʨʠʤʝʥʠʤʫʶ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʫʯʝʪʦʤ 
ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʘʣʠʟʫʝʤʳʭ ʧʨʦʝʢʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ 

ʧʨʝʜʧʨʠʷʪʠʷʤ ʦʙʝʩʧʝʯʠʪʴ ʚʳʚʦʜ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʨʳʥʦʢ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ ʩ ʟʘʜʘʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ, ʢʘʯʝʩʪʚʦʤ, 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ ʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ.  

 

 

 

 
 

ʃʠʪʦʰʝʥʢʦ ɽ.ɺ. 
ʩʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ɻʫʜʦʚʩʢʘʷ ʃ.ɺ. 
ʜʦʮʝʥʪ, ʢ. ʵ. ʥ.  ʢʘʬʝʜʨʳ ɹʘʥʢʦʚ, ʬʠʥʘʥʩʦʚʳʭ ʨʳʥʢʦʚ ʠ ʩʪʨʘʭʦʚʘʥʠʷ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ 

 

ʇʈʀʆʈʀʊɽʊʅʓɽ ʆʊʈɸʉʃʀ  

ʂʆʈʇʆʈɸʊʀɺʅʆɻʆ ʂʈɽɼʀʊʆɺɸʅʀʗ 

  

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 

ʫʩʣʦʚʠʷʭ ʘʪʪʨʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʘʨʭʘʠʯʥʳʭ ʫʩʪʦʝʚ ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʢʪʦʨʘ. ɺʚʠʜʫ 
ʜʠʥʘʤʠʯʥʦʩʪʠ ʤʦʜʝʨʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʤʝʛʘʨʝʛʫʣʷʪʦʨʦʤ 

ʧʨʠʥʠʤʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʨʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ ʈʦʩʩʠʠ, ʪʘʢʠʝ ʢʘʢ: 
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1. ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʘ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ, ʢʦʪʦʨʦʝ ʧʨʠʚʝʣʦ ʢ  
ʩʥʠʞʝʥʠʶ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʙʘʥʢʦʚʩʢʦʤ ʩʝʛʤʝʥʪʝ ʧʨʠ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʦʪʩʝʠʚʘʥʠʠ çʩʣʘʙʳʭ ʠʛʨʦʢʦʚè ʠ ʚʟʨʘʱʠʚʘʥʠʝ 

ʬʘʚʦʨʠʪʠʟʤʘ ʢ ʙʘʥʢʘʤ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʫʯʘʩʪʠʝʤ ʠʣʠ 

ʠʥʦʩʪʨʘʥʥʳʤ ʢʘʧʠʪʘʣʦʤ (ʟʘ 2015 - ʤʘʨʪ 2016 ʛʛ. ʢʦʣʠʯʝʩʪʚʦ 

ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩʥʠʟʠʣʦʩʴ ʥʘ 101 ʦʨʛʘʥʠʟʘʮʠʶ ʩ 834 ʜʦ 

733)[1];  
2. ʜʦʢʘʧʠʪʘʣʠʟʘʮʠʷ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ ʥʘ ʪʨʠʣʣʠʦʥ ʨʫʙʣʝʡ ʚ 
ʮʝʣʷʭ ʥʘʨʘʱʠʚʘʥʠʷ ʢʨʝʜʠʪʥʦʛʦ ʧʦʨʪʬʝʣʷ ʢʨʝʜʠʪʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʚ 2015 ʛ. (ʧʦ ʜʘʥʥʳʤ ʦʪʯʝʪʘ ʉʯʝʪʥʦʡ ʧʘʣʘʪʳ 2015 ʛ. 

ʜʘʥʥʳʝ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʝʵʬʬʝʢʪʠʚʥʦ, ʘ 

ʠʤʝʥʥʦ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʣʠʢʚʠʜʥʦʩʪʠ ʩʘʤʠʭ 

ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʯʪʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʦʙʦʟʨʝʚʘʪʝʣʷʤ 

ʦʪʩʫʪʩʚʠʝ ʩʪʠʤʫʣʦʚ ʠ ʦʙʷʟʘʪʝʣʴʩʪʚ ʥʘʨʘʱʠʚʘʥʠʷ ʢʨʝʜʠʪʥʦʛʦ 

ʧʦʨʪʬʝʣʷ ʚ ʙʘʥʢʘʭ. ʇʦʢʘʟʘʪʝʣʴ ʦʪʥʦʰʝʥʠʷ ʢʘʧʠʪʘʣʘ ʙʘʥʢʘ ʢ 
ʩʫʤʤʝ ʚʳʜʘʥʥʳʭ ʠʤ ʢʨʝʜʠʪʦʚ ʚ ʧʝʨʠʦʜ ʩ 2015 ʧʦ 2016 ʛʛ. 

ʩʥʠʟʠʣʩʷ ʥʘ 3,8% ʩ 3,73 ʜʦ 3,59 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ)[2]; 

3.  ʩʥʠʞʝʥʠʝ ʢʣʶʯʝʚʦʡ ʩʪʘʚʢʠ ɹʘʥʢʦʤ ʈʦʩʩʠʠ ʩ ʬʝʚʨʘʣʷ 2015 ʛ. ʧʦ 

ʩʝʥʪʷʙʨʴ 2016 ʛ. (15,0%-10,0%), ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʣʝʞʠʪ ʚʝʢʪʦʨ, 

ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʧʦʚʳʰʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʙʘʥʢʦʚʩʢʠʭ ʢʨʝʜʠʪʦʚ 

(ʧʦ ʜʘʥʥʳʤ ʎɹ ʈʌ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ ʧʨʦʮʝʥʪʥʳʝ ʩʪʘʚʢʠ ʧʦ 

ʜʦʣʛʦʩʨʦʯʥʳʤ ʢʨʝʜʠʪʘʤ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤ ʢʨʝʜʠʪʥʳʤʠ 
ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʥʝʬʠʥʘʥʩʦʚʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʚ ʨʫʙʣʷʭ, 

ʩʥʠʟʠʣʠʩʴ ʚ ʧʝʨʠʦʜ ʩ ʬʝʚʨʘʣʷ 2015 ʛ. ʧʦ ʠʶʣʴ 2016ʛ. ʩ 16,36% 

ʜʦ 12,97% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʪʦʠʤʦʩʪʴ ʙʦʣʝʝ ʢʨʘʪʢʦʩʨʦʯʥʳʭ 

ʢʨʝʜʠʪʦʚ ð ʜʦ 1 ʛʦʜʘ ð ʩʥʠʟʠʣʘʩʴ ʩ 18,14% ʜʦ 12,44% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɸ ʢʦʣʠʯʝʩʪʚʦ ʢʨʝʜʠʪʦʚ ʟʘ ʜʘʥʥʳʡ ʧʝʨʠʦʜ 

ʚʦʟʨʦʩʣʦ ʥʘ 5,9 % ʩ 20 703 347 ʤʣʥ. ʨʫʙ. ʜʦ 21 920 598 ʤʣʥ. ʨʫʙ. 

[3] 

ɼʘʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʳ ʩ 
ʬʣʶʢʪʫʘʮʠʝʡ ʧʨʝʬʝʨʝʥʮʠʡ ʚ ʢʨʝʜʠʪʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ. ʇʦ ʜʘʥʥʳʤ ʞʫʨʥʘʣʘ 

çʕʢʩʧʝʨʪèʚ ʧʝʨʚʦʤ ʧʦʣʫʛʦʜʠʠ 2016 ʛʦʜʘ ʧʨʦʜʦʣʞʠʣʘʩʴ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʫʚʝʣʠʯʝʥʠʷ ʢʨʝʜʠʪʦʚʘʥʠʷ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʥʘʜ ʤʘʣʳʤ ʠ ʩʨʝʜʥʠʤ 

ʙʠʟʥʝʩʦʤ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʣʝʞʠʪ ʬʘʢʪʦʨ ʨʠʩʢʘ (ʧʦ ʜʘʥʥʳʤ 

ʩʪʘʪʠʩʪʠʢʠ ʎɹ ʈʌ ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʢʣʠʝʥʪʦʚ ʧʝʨʝʜ 

ʙʘʥʢʘʤʠ ʩ 2015 ʧʦ 2016 ʛʛ. ʩʥʠʟʠʣʘʩʴ ʥʘ 15,3 % (ʩ 22% ʜʦ 6,7% 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʅʘ ʧʣʦʱʘʜʢʝ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 5 ʢʠʪʦʚ 

ʧʨʝʬʝʨʝʥʮʠʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʢʨʝʜʠʪʦʚʘʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ 
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ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʈʌ. 

ʇʦ ʜʘʥʥʳʤ ʢʦʤʧʘʥʠʠ BDO ʚ ʨʝʘʣʴʥʦʤ ʩʝʢʪʦʨʝ ʵʢʦʥʦʤʠʢʠ 

ʧʨʦʠʟʦʰʣʠ ʩʝʨʴʝʟʥʳʝ ʧʝʨʝʩʪʘʥʦʚʢʠ ʚ ʧʝʨʠʦʜ ʩ 2014 ʧʦ 2016 ʛʛ., 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʦ ʩʠʭ ʧʦʨ ʙʘʥʢʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʬʠʥʘʥʩʠʨʦʚʘʪʴ 

ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʘʙʠʣʴʥʳʭ ʦʪʨʘʩʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʭ ʧʦʥʷʪʥʳʤ 

ʜʚʠʞʝʥʠʝʤ ʢʘʧʠʪʘʣʦʚ ʠ ʧʦʥʷʪʥʳʤʠ ʠʛʨʦʢʘʤʠ, ʠʤʝʶʱʠʤʠ ʠʩʪʦʨʠʶ 

ʨʘʙʦʪʳ ʥʘ ʨʳʥʢʝ [4]. 
ʃʠʜʠʨʫʶʱʠʤ ʚ ʢʦʥʩʪʝʣʷʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ 

ʢʨʝʜʠʪʦʚʘʥʠʷ ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʚʳʩʪʫʧʘʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʠ 

ʥʝʬʪʝʛʘʟʦʚʳʡ ʩʝʢʪʦʨ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʷʜ ʩʘʥʢʮʠʦʥʥʳʡ ʤʝʨ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʚʦʣʘʪʠʣʴʥʦʩʪʴ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʳ, 

ʘ ʚʩʣʝʜʩʪʚʠʝ ʠ ʮʝʥ ʥʘ ʨʝʩʫʨʩʳ. ɼʘʥʥʘʷ ʦʪʨʘʩʣʴ ʠʥʪʝʨʝʩʥʘ 

ʢʨʝʜʠʪʦʨʘʤ ʪʝʤ, ʯʪʦ ʦʢʦʣʦ 40% ʜʦʭʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʘ ʬʦʨʤʠʨʫʶʪʩʷ 

ʜʘʥʥʳʤʠ ʦʪʨʘʩʣʷʤʠ, ʘ ʪʘʢ ʞʝ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤ ʩʧʨʦʩʦʤ, 

ʧʦʜʜʝʨʞʠʚʘʝʤʳʤ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴʶ ʠ 
ʤʠʥʠʤʠʟʘʮʠʝʡ ʠʥʜʠʢʘʪʦʨʘ ʨʠʩʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʦʟʥʠʯʥʦʡ 

ʪʦʨʛʦʚʣʝʡ. ʀʟ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʘʥʥʘʷ ʦʪʨʘʩʣʴ ʚ 

ʩʠʣʫ ʥʝʜʦʩʪʫʧʥʦʩʪʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʟ ʚʥʝʰʥʝʛʦ ʨʳʥʢʘ ʠ 

ʥʝʜʦʩʪʘʪʢʘ çʜʝʰʝʚʳʭ ʜʝʥʝʛè ʧʨʠʙʝʛʘʝʪ ʢ ʦʪʝʯʝʩʪʚʝʥʥʦʤʫ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ. ɺ ʩʣʝʜʩʪʚʠʠ ʵʪʦʛʦ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʯʘʩʪʥʳʭ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ, ʥʘʨʷʜʫ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʛʠʛʘʥʪʘʤʠ 

ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʨʘʩʪʠʪʴ ʢʨʝʜʠʪʥʳʡ ʧʦʨʪʬʝʣʴ ʠ ʧʫʣ 
ʢʣʠʝʥʪʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʙʘʥʢʦʚʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ ʩ 

ʥʝʬʪʝʛʘʟʦʚʳʤ ʩʝʢʪʦʨʦʤ ʵʢʦʥʦʤʠʢʠ ʥʘ ʧʨʠʤʝʨʝ ʤʦʜʝʣʠ 

ʤʝʞʩʫʙʲʝʢʪʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʨʠʩ.1). ʅʘ ʦʩʠ ʆʍ ʦʪʣʦʞʠʤ ʨʝʩʫʨʩ, 

ʧʨʠʥʷʪʳʡ ɻʨʫʧʧʦʡ ʙʘʥʢʦʚ (ʜʝʧʦʟʠʪ), ʘ ʧʦ ʦʩʠ ʆY - ʨʝʩʫʨʩ, 

ʦʪʜʘʥʥʳʡ ɻʨʫʧʧʦʡ ʙʘʥʢʦʚ (ʢʨʝʜʠʪ). ɺ ʤʦʜʝʣʠ ʠʤʝʶʪʩʷ ʪʨʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʛʝʥʪʘ - ʥʝʬʪʷʥʘʷ ʦʪʨʘʩʣʴ (ɸ), ʛʘʟʦʚʘʷ ʦʪʨʘʩʣʴ (ʉ) ʠ 
ɻʨʫʧʧʘ ʙʘʥʢʦʚ (ɺ), ʬʦʨʤʠʨʫʶʱʠʭ ʪʨʝʫʛʦʣʴʥʠʢ. ʇʨʠ ʵʪʦʤ ʠʤʝʥʥʦ 

ʪʨʝʭʩʫʙʲʝʢʪʥʘʷ ʤʦʜʝʣʴ ʦʪʨʘʞʘʝʪ ʩʧʝʮʠʬʠʢʫ çʥʝʷʚʥʳʭè 

(ʦʧʦʩʨʝʜʦʚʘʥʥʳʭ) ʦʪʥʦh ʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʚʳʷʚʣʷʝʪ (ʧʨʠ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʟʘʠʤʦʜʝʠ↑ʩʪʚʠʝ ʜʚʫʭ ʦʩʥʦʚʥrʭ ʩʫʙ̡ʝʢʪʦʚ ) ʪʫ 

ʦʙʣʘʩʪɹ ʨʝhʝʥʠʠ↑, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ çʫʩʣʦʚʥʦ-ʥʝʚʦʟʤʦʞʥʦʡè. ɺ 

ʩʠʪʫʘʮʠʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʩʫʙʲʝʢʪʦʚ ʩʠʪʫʘʮʠʷ, ʩʣʦʞʠʚʰʘʷʩʷ ʥʘ ʬʠʥʘʥʩʦʚʦʤ ʨʳʥʢʝ ʩʦʛʣʘʩʥʦ 

ʧʨʘʚʠʣʫ ʇʘʨʝʪʦ-ʦʧʪʠʤʘʣʴʥʦʩʪʠ, ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʪʦʯʢʝ ɺ. ɽʩʣʠ 
ʧʝʨʝʤʝʱʘʪʴ ʪʦʯʢʫ ɺ ʧʦ ʚʝʨʪʠʢʘʣʠ, ʪʦ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ 

ʫʚʝʣʠʯʝʥʠʝ (ʫʤʝʥʴʰʝʥʠʝ) ʨʝʩʫʨʩʥʦʡ ʙʘʟʳ ʩʫʙʲʝʢʪʘ, ʘ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʠ - ʠʟʤʝʥʝʥʠʝ ʨʝʩʫʨʩʥʦʡ ʙʘʟʳ ʥʝʬʪʷʥʦʛʦ ʠ ʛʘʟʦʚʦʛʦ 
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ʩʝʢʪʦʨʦʚ. ʊʘʥʛʝʥʩ ʫʛʣʘ ɔ ʦʪʨʘʞʘʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʧʝʨʝʜʘʥʥʦʛʦ 

ʨʝʩʫʨʩʘ ʢ ʧʨʠʥʷʪʦʤʫ. ʆʥ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ 

ʚʳʨʘʞʝʥʠʝʤ ʫʨʦʚʥʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʛʝʥʪʘ çɺè ʘʛʝʥʪʦʤ çɸè, ʪ.ʝ. 

ʩʦʦʪʥʦʰʝʥʠʝʤ ʤʝʞʜʫ ʧʝʨʝʜʘʚʘʝʤʳʤ ʠ ʧʦʣʫʯʘʝʤʳʤ ʨʝʩʫʨʩʦʤ. 

 

 
   

ʈʠʩ. 1 ʄʦʜʝʣʴ ʤʝʞʩʫʙʲʝʢʪʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

    

ɺ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʤʳ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʤʢʥʫʪʳʡ ʭʘʨʘʢʪʝʨ 

ʨʝʩʫʨʩʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʦʚ 

ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ ʦʧʨʝʜʝʣʷʝʤ ʫʩʨʝʜʥʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʛʤʝʥʪʘ. ɺ 2015 ʛʦʜʫ ʧʦ ʜʘʥʥʳʤ ɹʘʥʢʘ 

ʈʦʩʩʠʠ ʚ ʩʨʝʜʥʝʤ ʙʘʥʢʘʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʙʳʣʦ ʚʳʜʘʥʦ 

ʢʨʝʜʠʪʦʚ ʥʝʬʪʝʛʘʟʦʚʦʤʫ ʩʝʢʪʦʨʫ ʥʘ ʩʫʤʤʫ 278375 ʤʣʥ. ʨʫʙ, ʘ ʚ 
2016 ʛ. - 619773 ʤʣʥ. ʨʫʙ., ʘ ʜʝʧʦʟʠʪʦʚ 1354715 ʤʣʥ. ʨʫʙ. ʠ 1566423 

ʤʣʥ. ʨʫʙ. ʩʦʦʪʚʝʩʪʚʝʥʥʦ. ɺ ʨʝʘʣʴʥʦʤ ʩʝʢʪʦʨʝ ʵʢʦʥʦʤʠʢʠ ʩ 2015 ʧʦ 

ʩʝʥʪʷʙʨʴ 2016 ʛʛ. ʛʘʟʦʚʘʷ ʦʪʨʘʩʣʴ ʚ ʩʨʝʜʥʝʤ ʧʦʣʫʯʠʣʘ ʢʨʝʜʠʪʳ ʥʘ 

ʩʫʤʤʫ 263358 ʤʣʥ. ʨʫʙ. ʠ 526127 ʤʣʥ. ʨʫʙ. ʩʦʦʪʚʝʩʪʚʝʥʥʦ, ʘ 

ʜʝʧʦʟʠʪʦʚ - 1281636 ʤʣʥ. ʨʫʙ. ʠ 1329740 ʤʣʥ. ʨʫʙ. ɺ ʥʝʬʪʷʥʦʡ 

ʦʪʨʘʩʣʠ: ʩʫʤʤʘ ʢʨʝʜʠʪʦʚ - 293391 ʤʣʥ. ʨʫʙ. ʠ 713419 ʤʣʥ. ʨʫʙ., ʘ 

ʜʝʧʦʟʠʪʦʚ - 1427794 ʤʣʥ. ʨʫʙ. ʠ 1803105 ʤʣʥ. ʨʫʙ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʏʪʦʙʳ ʦʧʠʩʘʪʴ ʬʠʥʘʥʩʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʙʘʥʢʦʚ ʥʘ 2015 ʛ. 
ʚʚʝʜʝʤ ʧʦʥʷʪʠʝ çʧʨʝʜʝʣ ʤʝʞʩʫʙʲʝʢʪʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠè. ʊʘʢ, 

ʪʨʝʫʛʦʣʴʥʠʢ AZC ʦʪʨʘʞʘʝʪ ʩʠʪʫʘʮʠʶ, ʧʨʠ ʢʦʪʦʨʦʠ↑ ʘʛʝʥʪ çɸè ʥʝ 

ʧʦʣʫʯʘʷ ʦʪ ʘʛʝʥʪʘ çɺè ʨʝʩʫʨʩʦʚ, ʧʦʣʥʦʩʪɹ  ʁʦʪʜʘʝʪ ʠʤʝʁ ʠɦʠ↑ʩʷ ʫ 

ʥʝʛʦ ʨʝʩʫʨʩ. ʇʨʠ ʵʪʦʤ, ʪʘʢ ʢʘʢ ʪʦʯʢʘ ɺ ʥʘʭʦʜʠʪʩʷ ʥʘ ʣʠʥʠʠ ZW, 

ʵʢʩʧʣʫʘʪʘʮʠʷ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʠʥʪʝʨʝʩʘʭ ʘʛʝʥʪʘ çʉè, 

ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʘʛʝʥʪʫ çɺè. ʊʨʝʫʛʦʣʴʥʠʢ AWC ï ʘʥʘʣʦʛʠʯʥʘʷ 

ʩʠʪʫʘʮʠʷ, ʪʦʣʴʢʦ ʚ ʦʪʥʦʰʝʥʠʠ ʘʛʝʥʪʘ çʉè. ʊʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ 
ʣʠʥʠʡ ZC ʠ WA - ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʘ 
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ʙʘʥʢʘ (ʤʘʢʩʠʤʘʣʴʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ) ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʝʛʦ 

ʧʨʦʬʠʮʠʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʅʠʞʝ 

ʜʘʥʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʥʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʨʝʩʫʨʩʥʦʡ ʙʘʟr ʘʛʝʥʪʘ çɺè ʤʝʞʜʫ ʘʛʝʥʪʘʤʠ çɸè ʠ çʉè ʚ ʨʘʚʥʳʭ 

ʜʦʣʷʭ. ʕʪʦ ʚʝʜʝʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʘʛʝʥʪʘ çɺè. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ 2015 ʛ. ʙʘʥʢʠ, 

ʢʦʪʦʨʳʝ ʦʙʩʣʫʞʠʚʘʣʠ ʥʝʬʪʝʛʘʟʦʚʳʡ ʩʝʢʪʦʨ ʧʦʪʝʨʧʝʣʠ 
ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʚʳʟʚʘʥʥʫʶ ʚʦʣʘʪʠʣʴʥʦʩʪʴʶ ʩʪʦʠʤʦʩʪʠ ʙʘʨʨʝʣʷ 

ʥʝʬʪʴ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʩʘʥʢʮʠʷʤʠ. ʂ 2016 ʛ. ʜʘʥʥʘʷ ʩʠʪʫʘʮʠʷ 

ʥʠʚʝʣʠʨʦʚʘʣʘ ʬʣʶʢʪʫʘʮʠʶ ʬʠʥʘʥʩʦʚʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ 

ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʚ ʙʘʥʢʦʚʩʢʦʤ ʩʝʢʪʦʨʝ. 

ʊʨʝʪʠʡ ʚʝʢʪʦʨ ʢʨʝʜʠʪʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ. ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ ɹʘʥʢʘ ʈʦʩʩʠʠ ʥʘ ʧʨʦʮʝʜʫʨʫ 

ʢʨʝʜʠʪʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 2015 ʛʦʜʫ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 3 ʢʚʘʨʪʘʣʘʤʠ 2016 ʛʦʜʘ ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʦ 1,87% ʦʪ 
ʦʙʱʝʡ ʩʫʤʤʳ ʢʨʝʜʠʪʦʚ (364 052 ʤʣʥ. ʨʫʙ.) ʠ 1,86% (493 303 ʤʣʥ. 

ʨʫʙ.) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [5]. ɼʦʣʷ ʢʨʝʜʠʪʦʚʘʥʠʷ, ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ 

ʥʫʞʜʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʢʨʘʱʘʝʪʩʷ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ 

ʵʢʩʧʝʨʪʘʤ ʥʘ ʪʦ, ʯʪʦ  ʦʪʨʘʩʣʴ ʨʘʟʚʠʚʘʣʘʩʴ ʧʦ ʩʪʘʛʥʘʮʠʦʥʥʦʤʫ 

ʩʮʝʥʘʨʠʶ ʩ ʵʣʝʤʝʥʪʘʤʠ ʨʝʮʝʩʩʠʠ ʙʝʟ ʘʢʮʝʥʪʠʨʦʚʘʥʥʳʭ ʚʩʧʣʝʩʢʦʚ, 

ʥʦ ʠ ʙʝʟ ʦʯʝʚʠʜʥʳʭ ʧʨʦʚʘʣʦʚ. ɸʥʘʣʠʟʠʨʫʷ ʧʨʠʨʦʩʪ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ 

ʢʨʝʜʠʪʦʚʘʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʘ II ʢʚʘʨʪʘʣ 2016 ʛ.,  
ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩ. 2, ʤʦʞʥʦ ʧʨʠʜʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ ʢʨʝʜʠʪʥʦʛʦ ʧʦʨʪʬʝʣʷ, ʚʳʜʝʣʷʝʤʦʛʦ ʥʘ ʥʫʞʥʳ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʦʩʨʝʜʦʪʦʯʝʥ ʚ ʩʪʘʨʦʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʡʦʥʘʭ 

ʈʦʩʩʠʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʷʤʳʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʧʦʚʝʜʝʥʠʷ 

ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʠʪʫʪʦʚ ʧʨʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʦʪʨʘʩʣʝʡ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʧʘʪʪʝʨʥʘʭ, ʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʛʦʜʘʤʠ. 

ʈʠʩ. 2 ʇʨʠʨʦʩʪ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ  

ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʘ 2 ʢʚʘʨʪʘʣ 2016 ʛ. 


