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ɹʦʦʧʫʙʯʡʸ. ʈʘʩʩʤʦʪʨʝʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʪʘʢʪʥʦʛʦ ʥʘʛʨʝʚʘ ʟʝʨʥʘ ʧʨʠ ʝʛʦ 
ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʪʝʧʣʦʚʦʡ 
ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʦʙʝʩʧʝʯʠʪʴ ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʸʤʢʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
ʟʝʨʥʘ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʝʛʦ ʢʘʯʝʩʪʚʘ ʚʦʟʤʦʞʥʦ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʢʦʥʪʘʢʪʥʦʛʦ ʥʘʛʨʝʚʘ ʪʦʥʢʦʛʦ 
(ʝʜʠʥʠʯʥʦʛʦ) ʩʣʦʷ ʟʝʨʥʘ ʚ ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʥʦʤ ʢʦʞʫʭʝ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʟʝʨʥʘ ʠ 
ʫʜʘʣʝʥʠʠ ʦʙʨʘʟʫʶʱʠʭʩʷ ʚʦʜʷʥʳʭ ʧʘʨʦʚ. 

ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʫʰʢʘ ʟʝʨʥʘ, ʪʝʧʣʦʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ, ʢʦʥʪʘʢʪʥʳʡ 
ʥʘʛʨʝʚ. 

RATIONALE FOR ENERGY EFFICIENT TECHNOLOGY MECHANIZATION MEANS OF HEAT 
TREATMENT OF GRAIN 

Kurdyumov V.I. 
Pavlushin A.A. 
Karpenko G.V. 
Proshkin E.N. 

Sharon I.A. 
Sutyagin S.A. 

Ageev P.S. 
Annotation. Promising use contact heating grain during its thermal processing. Presents energy-efficient 

design of plants for the heat treatment of grain. It was revealed that ensure the reduction of energy 
consumption of thermal processing of grain, while maintaining its quality is possible with the implementation of 
the contact heating of a thin (single) layer of grain in the heat-insulated casing with constant stirring of grains 
and removal of the resulting water vapor. 

Keywords: grain drying, heat exchange processes, energy saving, contact heating. 

 

ʊʝʧʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʟʝʨʥʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʚ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʚʠʜʦʚ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʝʨʥʦ 

ʷʚʣʷʝʪʩʷ ʝʛʦ ʩʫʰʢʘ. ʆʩʥʦʚʥʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʚʠʜʘ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ï 

ʩʥʠʞʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʜʦ ʢʦʥʜʠʮʠʦʥʥʦʡ. ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ 

ʜʦ 65 % ʩʚʝʞʝʫʙʨʘʥʥʦʛʦ ʟʝʨʥʘ ʥʘʭʦʜʠʪʩʷ ʚʦ ʚʣʘʞʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʪʨʝʙʫʝʪ ʩʫʰʢʠ [1, 2, 

3]. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ, ʚ ʢʦʪʦʨʳʭ 

ʧʝʨʝʜʘʯʘ ʪʝʧʣʦʪʳ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʧʦʪʝʨʷʭ, ʢʦʛʜʘ ʧʦʜʚʦʜʠʤʘʷ ʵʥʝʨʛʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʥʘ ʥʘʛʨʝʚ ʠ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʠʟ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ [4, 5, 6]. 

ʏʞʤʵ ʡʪʪʤʞʝʧʛʙʦʡʢ - ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʪʘʢʪʥʦʡ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʟʝʨʥʘ ʧʫʪʸʤ ʨʘʟʨʘʙʦʪʢʠ ʠ ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʵʥʝʨʛʦ-, ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʩʨʝʜʩʪʚ 



 

 

 

 

 

ʤʝʭʘʥʠʟʘʮʠʠ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

1. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʨʝʜʩʪʚʘ ʤʝʭʘʥʠʟʘʮʠʠ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʟʝʨʥʘ, ʜʘʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʚʳʰʝʥʠʷ ʠʭ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

2. ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʭʘʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʟʝʨʥʘ, ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʫʩʪʘʥʦʚʦʢ ʩ ʢʦʥʪʘʢʪʥʳʤ ʩʧʦʩʦʙʦʤ ʧʝʨʝʜʘʯʠ ʪʝʧʣʦʪʳ, ʥʘ ʦʩʥʦʚʝ 

ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʶ ʫʩʪʘʥʦʚʦʢ ʧʨʠ 

ʩʦʙʣʶʜʝʥʠʠ ʧʨʠʥʮʠʧʦʚ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ 

ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʥʘ ʚʳʩʦʢʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʷʭ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʟʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ, ʘ ʪʘʢʞʝ ʩ ʫʯʸʪʦʤ ʤʝʭʘʥʠʢʦ - ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʘʢʠʭ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ, ʥʘʤʠ 

ʧʨʝʜʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ (ʋʊʆɿ) 

[7]. 

ʆʩʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʋʊʆɿ 1, ʷʚʣʷʶʪʩʷ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʛʨʝʶʱʘʷ ʢʦʥʪʘʢʪʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʩ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʝʤ, ʰʥʝʢʦʚʳʡ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ ʠ, 

ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ (ʨʠʩʫʥʦʢ 1) [8, 9]. 

 

ʉʡʪ. 1 ʌʋʇʀ 1: 

1 - ʪʝʧʣʦʦʙʤʝʥʥʠʢ; 2 ï ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʠʡ ʤʘʪʝʨʠʘʣ; 3 ï ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ; 4 ï 

ʚʳʛʨʫʟʥʦʝ ʦʢʥʦ; 5 ï ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ (ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʡ ʰʥʝʢ); 6 ï 



 

 

 

 
 

ʚʝʥʪʠʣʷʪʦʨ; 7 ï ʚʦʟʜʫʭʦʚʦʜ; 8 ï ʧʨʠʚʦʜ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ; 9 ï 

ʦʪʚʝʨʩʪʠʷ; 10 ï ɻ ʣʝʢʪʨʠʯʝʩʢʠʡ ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ 

ʂʦʥʪʘʢʪʥʘʷ ʛʨʝʶʱʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʳʡ ʮʠʣʠʥʜʨ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʦʨʦʰʠʡ ʢʦʥʪʘʢʪ ʩ ʥʝʡ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʟʝʨʥʘ ʧʨʠ ʥʝ ʩʣʦʞʥʦʤ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʤ ʠʩʧʦʣʥʝʥʠʠ. 

ʇʨʠʚʦʜ ʰʥʝʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʚʳʧʦʣʥʝʥ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʧʣʘʚʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ 

ʵʢʩʧʦʟʠʮʠʶ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʘʟʣʠʯʥʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʳʤ ʦʪʣʠʯʠʝʤ ʢʦʥʩʪʨʫʢʮʠʠ ʋʊʆɿ 2 ʦʪ ʋʊʆɿ 1 ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʢʦʞʫʭ (ʨʠʩʫʥʦʢ 2) [10, 11]. 

 

ʉʡʪ. 2 ʌʋʇʀ 2: 

1 - ʢʦʞʫʭ; 2 ï ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʠʡ ʤʘʪʝʨʠʘʣ; 3 ï ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ; 4 ï ʚʳʛʨʫʟʥʦʝ 

ʦʢʥʦ; 5 ï h ʥʝʢ ʩ ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʤʠ ʚʠʪʢʘʤʠ; 6 ï ʚʝʥʪʠʣʷʪʦʨ; 7 ï ʚʦʟʜʫʭʦʚʦʜ; 8 ï ʧʨʠʚʦʜ 

ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ; 9 ï ʦʪʚʝʨʩʪʠʷ; 10 - ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ; 11 ï 

ʨʘʟʜʝʣʠʪʝʣʴʥʳʝ ʢʦʣʴʮʘ 

ʉʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʢʦʞʫʭʘ ʨʘʟʜʝʣʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʠʤʠ ʢʦʣʴʮʘʤʠ ʠ 

ʩʥʘʙʞʝʥʳ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʥʘʛʨʝʚʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʊʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ 

ʨʘʙʦʯʠʡ ʦʨʛʘʥ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʰʥʝʢʘ ʩ ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʤʠ ʚʠʪʢʘʤʠ, ʧʨʠʯʸʤ ʜʠʘʤʝʪʨ 

ʧʝʨʬʦʨʘʮʠʠ ʚʠʪʢʦʚ ʰʥʝʢʘ ʥʝ ʧʨʝʚʳʰʘʝʪ ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʟʝʨʥʘ [12]. 

ʊʘʢʦʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʙʦʣʝʝ ʙʳʩʪʨʳʡ ʧʨʦʛʨʝʚ 

ʟʝʨʥʘ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʧʨʝʜʝʣʘʭ, ʢʦʪʦʨʳʝ ʥʝ ʩʥʠʞʘʶʪ ʧʦʩʝʚʥʳʝ ʠʣʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʟʝʨʥʘ. 



 

 

 

 

 

ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʫʜʝʣʴʥʫʶ ʵʥʝʨʛʦʸʤʢʦʩʪʴ 

ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ, ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʛʦ ʧʨʦʛʨʝʚʘ ʟʝʨʥʘ ʚʦʟʤʦʞʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʋʊʆɿ 3 (ʨʠʩʫʥʦʢ 3). 

ɼʘʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ï ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʪʠʧʘ. ɽʸ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʘʢʪʥʳʡ ʩʧʦʩʦʙ ʧʦʜʚʦʜʘ ʪʝʧʣʦʪʳ ʢ ʟʝʨʥʦʚʦʤʫ ʤʘʪʝʨʠʘʣʫ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʢʦʥʚʝʢʪʠʚʥʳʤ, ʘ ʪʘʢʞʝ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʢʘʞʜʳʡ ʠʟ ʵʪʠʭ ʩʧʦʩʦʙʦʚ ʧʦʜʚʦʜʘ 

ʪʝʧʣʦʪʳ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. 

ʆʪʣʠʯʠʷ ʋʊʆɿ 3 ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʫʩʪʘʥʦʚʦʢ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ɺʦʟʜʫʭʦʚʦʜ 

ʫʩʪʘʥʦʚʣʝʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢʦʞʫʭʫ ʠ ʩʦʝʜʠʥʸʥ ʩ ʝʛʦ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʴʶ ʤʝʞʜʫ 

ʟʘʛʨʫʟʦʯʥʳʤ ʙʫʥʢʝʨʦʤ ʠ ʚʳʛʨʫʟʥʳʤ ʦʢʥʦʤ ʥʘ ʨʘʚʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʥʠʭ. ʆʧʦʨʳ ʋʊʆɿ 3 

ʚʳʧʦʣʥʝʥʳ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦ ʚʳʩʦʪʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʚʦʟʜʫʭʦʚʦʜʝ 

ʨʘʟʤʝʱʸʥ ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʘ ʚʝʥʪʠʣʷʪʦʨ ʩʥʘʙʞʸʥ ʧʘʪʨʫʙʢʦʤ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʨʘʟʤʝʱʝʥʠʷ ʚ ʥʝʤ ʬʠʣʴʪʨʘ. 

 

ʉʡʪ. 3 ð ʌʋʇʀ 3: 

1 ï ʢʦʞʫʭ; 2 ï ʩʣʦʡ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ; 3 - ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ;       4 ï 

ʚʳʛʨʫʟʥʦʝ ʦʢʥʦ; 5 ï ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ; 6 ï ʚʦʟʜʫʭʦʚʦʜ;       7 ï ʚʠʥʪʦʚʳʝ 

ʦʧʦʨʳ; 8 ï ʢʦʣʴʮʘ; 9, 10 ï ʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ; 11 - ʚʝʥʪʠʣʷʪʦʨ; 12 ï ʧʘʪʨʫʙʦʢ; 13 

ï ʧʨʠʚʦʜ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ 



 

 

 

 
 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʚʦʟʜʫʭʦʚʦʜʘ ʤʝʞʜʫ ʟʘʛʨʫʟʦʯʥʳʤ ʙʫʥʢʝʨʦʤ ʠ ʚʳʛʨʫʟʥʳʤ ʦʢʥʦʤ 

ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦ ʠ ʠʥʪʝʥʩʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʮʝʩʩ ʚʦʟʜʫʭʦʦʙʤʝʥʘ ʧʨʠ 

ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʟʝʨʥʘ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʋʊʆɿ 3 ʟʘ ʩʯʸʪ ʫʣʫʯʰʝʥʠʷ 

ʫʩʣʦʚʠʡ ʧʨʦʭʦʞʜʝʥʠʷ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʩʣʦʡ ʟʝʨʥʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʜʫʚʘ ʟʸʨʝʥ. ɺ ʠʪʦʛʝ 

ʫʣʫʯʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʟʝʨʥʘ. 

ɺʳʧʦʣʥʝʥʠʝ ʦʧʦʨ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʦʞʫʭʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʛʦʨʠʟʦʥʪʘʣʠ ʠ ʬʠʢʩʠʨʦʚʘʥʠʷ ʚ ʟʘʜʘʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʟʝʨʥʘ ʟʘ ʩʯʸʪ ʚʳʩʦʢʦʡ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ ʟʸʨʝʥ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ ʧʨʠ 

ʩʦʭʨʘʥʝʥʠʠ ʪʦʡ ʞʝ ʵʢʩʧʦʟʠʮʠʠ ʝʛʦ ʦʙʨʘʙʦʪʢʠ. ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʋʊʆɿ 3 ʜʣʷ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ 

ʙʦʣʴʰʠʥʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʪʨʝʥʠʷ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ. 

ɿʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʘʣʠʯʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʦʚ ʚʦʟʜʫʭʘ 

ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ ʠ ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʦʞʫʭʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʨʠʟʦʥʪʘʣʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ 

ʋʊʆɿ 3 ʘʥʘʣʦʛʠʯʝʥ ʧʨʠʥʮʠʧʫ ʨʘʙʦʪʳ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʫʩʪʘʥʦʚʦʢ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʦʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʦʪʣʠʯʠʝ ʋʊʆɿ 4 ʦʪ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʳʰʝ 

ʫʩʪʨʦʡʩʪʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. 

ʂʦʞʫʭ ʫʩʪʘʥʦʚʢʠ ʚʳʧʦʣʥʝʥ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ. ʊʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ ʨʘʙʦʯʠʡ 

ʦʨʛʘʥ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʙʝʩʢʦʥʝʯʥʦʡ ʮʝʧʠ ʩʦ ʩʢʨʝʙʢʘʤʠ. ɺʥʫʪʨʠ ʢʦʞʫʭʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ 

ʫʩʪʘʥʦʚʣʝʥʘ ʛʨʝʶʱʘʷ ʧʣʘʩʪʠʥʘ, ʧʨʠʯʸʤ ʚʝʨʭʥʷʷ ʚʝʪʚʴ ʮʝʧʠ ʩʦ ʩʢʨʝʙʢʘʤʠ ʦʧʠʨʘʝʪʩʷ ʥʘ 

ʧʣʘʩʪʠʥʫ. ʅʘʛʨʝʚʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʨʘʟʤʝʱʝʥʳ ʤʝʞʜʫ ʟʘʛʨʫʟʦʯʥʳʤ ʙʫʥʢʝʨʦʤ ʠ 

ʚʳʛʨʫʟʥʳʤ ʦʢʥʦʤ ʩ ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ ʛʨʝʶʱʝʡ ʧʣʘʩʪʠʥʳ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʚʠʞʝʥʠʷ 

ʟʝʨʥʘ ʝʜʠʥʠʯʥʳʤ ʩʣʦʝʤ ʚ ʢʦʞʫʭʝ ʫʩʪʘʥʦʚʣʝʥʘ ʟʘʩʣʦʥʢʘ ï ʦʪʩʝʢʘʪʝʣʴ (ʨʠʩʫʥʦʢ 4). 



 

 

 

 

 

 

ʉʡʪ. 4 ð ʌʋʇʀ 4: 

1 ï ʢʦʞʫʭ, 2 - ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʠʡ ʤʘʪʝʨʠʘʣ, 3 - ʟʘʛʨʫʟʦʯʥʳʡ ʙʫʥʢʝʨ, 4 - ʚʳʛʨʫʟʥʦʝ ʦʢʥʦ, 5 

- ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ, 6 - ʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, 7 ï ʚʝʥʪʠʣʷʪʦʨ, 8 ï 

ʚʦʟʜʫʭʦʚʦʜ, 9 ï ʛʨʝʶʱʘʷ ʧʣʘʩʪʠʥʘ, 10 ï ʟʘʩʣʦʥʢʘ - ʦʪʩʝʢʘʪʝʣʴ 

ɺʳʧʦʣʥʝʥʠʝ ʢʦʞʫʭʘ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ, ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʝʛʦ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʢʨʝʙʢʦʚʦʛʦ 

ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʦʨʛʘʥʘ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ 

ʛʨʝʶʱʝʡ ʧʣʘʩʪʠʥʳ - ʚʩʝ ʵʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʨʝʙʫʝʤʫʶ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʪʝʧʣʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʝʪ ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʥʘ ʧʨʦʮʝʩʩ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ [13]. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʫʥʠʚʝʨʩʘʣʴʥʘ, ʪʘʢ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʢʨʝʙʢʦʚʦʛʦ 

ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʪʝʧʣʦʚʫʶ ʦʙʨʘʙʦʪʢʫ ʟʝʨʥʘ 

ʙʦʣʴʰʠʥʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʥʦ-ʤʘʩʩʦʚʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʝʨʝʤʝʱʝʥʠʝ ʩʢʨʝʙʢʦʚʳʤ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʤ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ 

ʚʨʘʱʘʶʱʝʛʦʩʷ ʚʜʦʣʴ ʩʚʦʝʡ ʦʩʠ ʟʝʨʥʘ ʝʜʠʥʠʯʥʳʤ ʩʣʦʝʤ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʫʶ 

ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʧʨʠ ʪʨʝʙʫʝʤʦʤ ʢʘʯʝʩʪʚʝ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʠ 

ʟʘʜʘʥʥʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. 

ʀʙʣʤʷʰʞʦʡʞ 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ, 

ʩʦʙʣʶʜʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʪʝʧʣʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʚ ʩʚʦʡ ʩʦʩʪʘʚ ʫʩʪʨʦʡʩʪʚʘ ʟʘʛʨʫʟʢʠ ʠ ʚʳʛʨʫʟʢʠ ʟʝʨʥʘ, 



 

 

 

 
 

ʪʝʧʣʦʛʝʥʝʨʘʪʦʨ, ʪʝʧʣʦʧʝʨʝʜʘʶʱʝʝ ʠ ʪʝʧʣʦʦʪʜʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ (ʵʣʝʤʝʥʪ), ʫʩʪʨʦʡʩʪʚʦ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʪʚʦʜʘ ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʚʣʘʛʠ, ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ 

ʨʝʞʠʤʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʆʙʝʩʧʝʯʠʪʴ ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʸʤʢʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʧʨʠ 

ʩʦʭʨʘʥʝʥʠʠ ʝʛʦ ʢʘʯʝʩʪʚʘ ʚʦʟʤʦʞʥʦ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʢʦʥʪʘʢʪʥʦʛʦ ʥʘʛʨʝʚʘ ʪʦʥʢʦʛʦ 

(ʝʜʠʥʠʯʥʦʛʦ) ʩʣʦʷ ʟʝʨʥʘ ʚ ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʥʦʤ ʢʦʞʫʭʝ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ 

ʟʝʨʥʘ ʠ ʫʜʘʣʝʥʠʠ ʦʙʨʘʟʫʶʱʠʭʩʷ ʚʦʜʷʥʳʭ ʧʘʨʦʚ. 

ʅʝʧʨʝʨʳʚʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ ʪʝʧʣʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ, ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʨʝʞʠʤʦʚ ʠʭ ʨʘʙʦʪʳ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʩʦʭʨʘʥʝʥʠʝʤ, ʘ 

ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʫʣʫʯʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʤʠʥʠʤʠʟʘʮʠʝʡ ʩʫʤʤʘʨʥʳʭ 

ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʥʘ ʧʨʦʮʝʩʩ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʩʨʝʜʩʪʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʣʦʞʥʷʶʪ ʩʦʟʜʘʥʠʝ ʠ ʧʨʦʚʝʜʝʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʩʨʦʢʠ ʠ ʵʪʘʧʳ ʩʦʟʜʘʥʠʷ 

ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ, ʘ ʪʘʢʞʝ ʥʘʡʪʠ ʨʝʰʝʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʢʨʠʪʝʨʠʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʨʘʟʨʘʙʦʪʢʝ ʋʊʆɿ, ʘ 

ʪʘʢʞʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʧʦʟʚʦʣʷʪ ʩʦʟʜʘʪʴ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ, ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʟʝʨʥʘ, ʵʬʬʝʢʪʠʚʥʳʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʵʥʝʨʛʠʠ ʠ ʪʨʫʜʘ. 
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ʇʝʥʟʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʇʝʥʟʘ 

 

ɹʦʦʧʫʙʯʡʸ: ʈʘʩʩʤʦʪʨʝʥ ʧʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʨʘʥʥʝʛʦ ʦʙʥʘʨʫʞʝʥʠʷ 
ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʚʟʘʤʝʥ ʪʨʘʜʠʮʠʦʥʥʳʤ ʛʘʣʴʚʘʥʠʯʝʩʢʠʤ ʠʩʪʦʯʥʠʢʘʤ 
ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ - ʘʚʪʦʥʦʤʥʳʡ ʠʦʥʠʩʪʦʨʥʳʡ ʤʦʜʫʣʴ ʩ ʧʦʜʟʘʨʷʜʢʦʡ ʦʪ ʩʦʣʥʝʯʥʳʭ  ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ 
ʵʣʝʤʝʥʪʦʚ. 

ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʝʥʩʦʨʥʘʷ ʩʝʪʴ, ʠʦʥʠʩʪʦʨ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʪʝʨʠ, ʩʦʣʥʝʯʥʳʡ 
ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʡ ʵʣʝʤʝʥʪ, ʤʫʣʴʪʠʩʝʥʩʦʨ, ʢʦʵʬʬʠʮʠʝʥʪ ʛʦʪʦʚʥʦʩʪʠ. 

 
 

INFORMATION SYSTEM FOR EARLY FOREST FIRE DETECTION WITH AUTONOMOUS POWER 
SUPPL 

F. A. ABDULLIN, R. M., DUBIN, A. V. PECHERSKY 
 

Abstract. The principle of building an information system for early detection of forest fires, characterized 
by the use of instead of traditional galvanic power sources of ʘutonomous ʤodule-based supercapacitors with 
charging from solar semiconductor elements. 

Keywords: sensor networks, supercapacitor, environmental losses, solar semiconductor element, multi-
sensor, availability. 

 

ʃʝʩʥʳʝ ʧʦʞʘʨʳ ï ʙʝʜʩʪʚʠʝ, ʥʘʥʦʩʷʱʝʝ ʈʦʩʩʠʠ ʩ ʝʝ ʦʙʰʠʨʥʳʤʠ ʣʝʩʥʳʤʠ 

ʤʘʩʩʠʚʘʤʠ,  ʥʝʠʩʯʠʩʣʠʤʳʝ ʤʘʪʝʨʠʘʣʴʥʳʝ,  ʤʦʨʘʣʴʥʳʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʪʝʨʠ.  ʅʘ ʝʝ 

ʪʝʨʨʠʪʦʨʠʠ ʝʞʝʛʦʜʥʦ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʦʪ 10 ʜʦ 35 ʪʳʩ. ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʦʭʚʘʪʳʚʘʶʱʠʭ 

ʧʣʦʱʘʜʠ ʦʪ 0,5 ʜʦ 2,5 ʤʣʥ. ʛʘ [1]. ɼʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʚʦʟʛʦʨʘʥʠʡ 



 

 

 

 
 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʳ ʨʘʥʥʝʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʞʘʨʦʚ, ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʥʘ ʦʩʥʦʚʝ 

ʩʝʥʩʦʨʥʳʭ ʩʝʪʝʡ [2]. ʆʜʥʘʢʦ ʪʨʘʜʠʮʠʦʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʛʘʣʴʚʘʥʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʠʤʝʶʱʠʭ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʨʝʩʫʨʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʩʠʩʪʝʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʨʝʜʣʘʛʘʝʤʦʝ ʠʦʥʠʩʪʦʨʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʧʠʪʘʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʨʝʰʘʝʪ ʫʢʘʟʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʠ ʩʧʦʩʦʙʥʦ 

ʦʙʝʩʧʝʯʠʪʴ ʧʦʩʪʦʷʥʥʫʶ ʛʦʪʦʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʩ ʧʦʜʟʘʨʷʜʢʦʡ ʦʪ ʩʦʣʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʇʨʠ ʵʪʦʤ ʚ ʧʨʝʜʣʘʛʘʝʤʦʤ ʫʩʪʨʦʡʩʪʚʝ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʨʝʰʝʥʳ ʚʦʧʨʦʩʳ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʥʘʧʨʷʞʝʥʠʷ ʧʨʠ ʨʘʟʨʷʜʝ ʠʦʥʠʩʪʦʨʦʚ. 

ʉʝʥʩʦʨʥʘʷ ʩʝʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ, ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʫʶʩʷ, 

ʫʩʪʦʡʯʠʚʫʶ ʢ ʦʪʢʘʟʘʤ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʝʪʴ ʠʟ ʥʝʦʙʩʣʫʞʠʚʘʝʤʳʭ ʠ ʥʝ ʪʨʝʙʫʶʱʠʭ 

ʩʧʝʮʠʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʫʩʪʨʦʡʩʪʚ. ɺ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʨʘʟʥʦʨʦʜʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ 

ʦʪ ʤʫʣʴʪʠʩʝʥʩʦʨʦʚ, ʚʭʦʜʷʱʠʤʠ ʚ ʩʦʩʪʘʚ ʫʟʣʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʜʣʝʞʘʱʠʭ 

ʤʦʥʠʪʦʨʠʥʛʫ ʚ ʪʦʯʢʘʭ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʝʨʝʜʘʶʪʩʷ ʧʦ 

ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʚ ʮʝʥʪʨʘʣʴʥʳʡ ʫʟʝʣ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ʄʫʣʴʪʠʩʝʥʩʦʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʜʘʪʯʠʢʦʚ (ʧʝʨʚʠʯʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ) ʠʟʤʝʨʷʶʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʩʢʦʣʴʢʦ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ. ʂʘʞʜʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʢʦʥʪʨʦʣʠʨʫʝʪ ʢʘʢ ʤʠʥʠʤʫʤ 4 ʧʘʨʘʤʝʪʨʘ: ʪʝʤʧʝʨʘʪʫʨʘ; ʥʘʣʠʯʠʝ ʉO; ʥʘʣʠʯʠʝ 

CO2;  ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ. ɽʩʣʠ ʧʘʨʘʤʝʪʨʳ ʠʟʤʝʥʷʶʪʩʷ ʚʦ ʚʨʝʤʝʥʠ, ʪʦ ʩʠʩʪʝʤʘ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʪʧʨʘʚʣʷʝʪ ʩʠʛʥʘʣ ʚ ʮʝʥʪʨ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʂʘʞʜʳʡ ʫʟʝʣ ʩʝʥʩʦʨʥʦʡ 

ʩʝʪʠ ʤʦʞʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʩ GPS, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʯʥʦʛʦ ʤʝʩʪʘ ʠ ʚʨʝʤʝʥʠ 

ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ (ʏʉ)  ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ.  

ʉʝʪʴ ʬʦʨʤʠʨʫʝʪ ʤʘʨʰʨʫʪ ʜʚʠʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʢʘʥʘʣʦʚ ʧʝʨʝʜʘʯʠ ʯʝʨʝʟ ʩʦʩʝʜʥʠʝ ʫʟʣʳ.  

ɼʦʩʪʦʠʥʩʪʚʘ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʩʝʥʩʦʨʥʳʭ ʩʝʪʝʡ: 

1. ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ, ʢʫʜʘ ʩʣʦʞʥʦ ʠ ʜʦʨʦʛʦ 

ʪʷʥʫʪʴ ʦʙʳʢʥʦʚʝʥʥʳʝ ʧʨʦʚʦʜʥʳʝ ʨʝʰʝʥʠʷ;  

2. ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʠʩʪʝʤʳ;  



 

 

 

 

 

3. ʥʘʜʝʞʥʦʩʪʴ ʩʝʪʠ ʚ ʮʝʣʦʤ ð ʚ ʩʣʫʯʘʝ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʦʜʥʦʛʦ ʠʟ ʥʠʭ, 

ʠʥʬʦʨʤʘʮʠʷ ʧʝʨʝʜʘʝʪʩʷ ʯʝʨʝʟ ʩʦʩʝʜʥʠʝ ʵʣʝʤʝʥʪʳ;  

4. ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ ʠʣʠ ʠʩʢʣʶʯʝʥʠʷ ʣʶʙʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʩʪʨʦʡʩʪʚ ʠʟ 

ʩʝʪʠ;  

5. ʚʩrʦʢʠʡ ʫʨʦʚʝʥʴ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʩʢʚʦʟʴ ʧʨʝʧʷʪʩʪʚʠʷ (ʩʪʝʥʳ, ʧʦʪʦʣʢʠ) ʠ 

ʩʪʦʡʢʦʩʪʴ ʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʤʝʭʘʤ (ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ð 

2,4 ɻɻʮ);  

 

ʉʡʪ. 1 ʆʙʠʞʥʦʙʸ ʡʦʫʞʜʩʡʩʧʛʙʦʦʙʸ ʪʡʪʫʞʥʙ ʧʚʦʙʩʬʟʞʦʡʸ ʤʞʪʦʴʮ ʨʧʟʙʩʧʛ 

 

ʇʨʠʤʝʥʷʝʤʳʝ ʘʚʪʦʥʦʤʥʳʝ ʩʝʥʩʦʨʥʳʝ ʫʟʣʳ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. ʊʘʢ ʚ ʨʝʞʠʤʝ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʪʦʢ ʧʦʪʨʝʙʣʝʥʠʷ 

ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 10 ʤɸ, ʘ ʚ ʨʝʞʠʤʝ ʦʞʠʜʘʥʠʷ 50 ʤʢɸ ʠ ʚ ʨʝʞʠʤʝ ʩʥʘ ʥʝ ʙʦʣʝʝ 1 ʤʢɸ. 

ʇʨʠ ʵʪʦʤ ʜʦ 90%-99% ʚʨʝʤʝʥʠ ʩʠʩʪʝʤʘ ʦʧʦʚʝʱʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ ʦʞʠʜʘʥʠʷ. 

ʉʨʝʜʥʠʡ ʩʨʦʢ ʩʣʫʞʙʳ ʭʠʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʠ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ ʨʝʘʣʴʥʦ 

ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ ʛʦʜʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʛʦʪʦʚʥʦʩʪʴ ʩʠʩʪʝʤʳ  ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ 

ʣʝʩʥʳʭ ʤʘʩʩʠʚʘʭ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʥʘʧʨʠʤʝʨ 

ʜʦ 10 ʣʝʪ ʙʝʟ ʩʝʨʚʠʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʀʦʥʠʩʪʦʨʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ 

ʧʝʨʝʜ ʦʙʳʯʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʪʦʢʘ (ʛʘʣʴʚʘʥʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ 



 

 

 

 
 

ʘʢʢʫʤʫʣʷʪʦʨʘʤʠ): ʚʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ ʟʘʨʷʜʢʠ ʠ ʨʘʟʨʷʜʢʠ; ʩʣʘʙʘʷ ʜʝʛʨʘʜʘʮʠʷ ʧʦʩʣʝ ʩʦʪʝʥ 

ʪʳʩʷʯ ʮʠʢʣʦʚ; ʨʘʙʦʯʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ -30é+70ʉ; ʤʘʣʘʷ ʫʜʝʣʴʥʘʷ ʤʘʩʩʘ;  ʥʠʟʢʘʷ 

ʪʦʢʩʠʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ;  ʚʳʩʦʢʘʷ ʫʜʝʣʴʥʘʷ ʝʤʢʦʩʪʴ; ʩʨʦʢ ʩʣʫʞʙʳ ʜʦ 10 ʣʝʪ. ʀʦʥʠʩʪʦʨʳ 

ʧʨʠ ʨʘʙʦʪʝ ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʣʥʝʯʥʳʤʠ ʙʘʪʘʨʝʷʤʠ ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʥʫʶ 

ʘʚʪʦʥʦʤʠʶ ʨʘʙʦʪʳ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʪʘʢʦʡ ʩʠʩʪʝʤʳ [1]. 

 

ʉʡʪ. 2 ʊʫʩʬʣʫʬʩʦʙʸ ʪʮʞʥʙ ʬʠʤʙ ʚʞʪʨʩʧʛʧʝʦʧʢ ʪʞʦʪʧʩʦʧʢ ʪʞʫʡ ʪ ʨʩʡʥʞʦʞʦʡʞʥ ʪ 
ʨʡʫʙʦʡʞʥ ʧʫ  ʡʧʦʡʪʫʧʩʦʧʜʧ ʥʧʝʬʤʸ ʨʡʫʙʦʡʸ 

  

ʌʦʪʦʛʨʘʬʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʘʢʝʪʥʦʛʦ ʦʙʨʘʟʮʘ ʧʨʝʜʩʪʘʚʣʝʥʘ  ʥʘ ʨʠʩʫʥʢʝ 3. 

 



 

 

 

 

 

 

ʉʡʪ. 3. ʅʙʣʞʫʦʴʢ ʧʚʩʙʠʞʯ ʡʧʦʡʪʫʧʩʦʧʜʧ ʥʧʝʬʤʸ ʨʡʫʙʦʡʸ ʪ ʨʙʦʞʤʵʷ 
ʪʧʤʦʞʰʦʴʮ ʨʧʤʬʨʩʧʛʧʝʦʡʣʧʛʴʮ ʶʤʞʥʞʦʫʧʛ 

  

ɺʳʚʦʜ: - ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʦʥʠʩʪʦʨʥʳʭ ʤʦʜʫʣʝʡ ʧʠʪʘʥʠʷ ʩ 

ʟʘʨʷʜʢʦʡ ʦʪ ʩʦʣʥʝʯʥʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʦʪʣʠʯʠʝ ʦʪ ʭʠʤʠʯʝʩʢʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʨʘʥʥʝʝ ʦʙʥʘʨʫʞʝʥʠʝ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʠʣʠ 

ʥʘʨʫʰʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʟʘʱʠʪʳ  ʦʭʨʘʥʷʝʤʳʭ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʦʙʲʝʢʪʦʚ, ʟʘʧʦʚʝʜʥʠʢʦʚ; 

ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʛʦʪʦʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʫ 

ʧʨʠ ʘʥʘʣʠʟʝ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʘʢ: ʪʝʤʧʝʨʘʪʫʨʘ, ʫʛʘʨʥʳʡ ʛʘʟ, ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʠ ʜʨ.  
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ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ, ʖʞʥʦ-ʨʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

(ʅʇʀ) ʠʤ. ʄ.ʀ. ʇʣʘʪʦʚʘ 

 

ɹʦʦʧʫʙʯʡʸ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʦʚʳʡ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʩʨʝʜʥʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʛʨʫʥʪʘ 
ʧʦʜ ʧʦʜʦʰʚʦʡ ʬʫʥʜʘʤʝʥʪʘ, ʠ ʧʨʝʜʣʦʞʝʥʳ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʦʩʘʜʢʠ ʠ ʛʣʫʙʠʥʳ ʩʞʠʤʘʝʤʦʡ 
ʪʦʣʱʠ ʦʩʥʦʚʘʥʠʷ ʥʦʚʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʘʚʪʦʨʘʤʠ,  ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ 
ʜʝʬʦʨʤʘʮʠʠ ʦʩʥʦʚʘʥʠʷ ʬʫʥʜʘʤʝʥʪʘ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʨʘʩʯʝʪʝ ʥʦʚʳʤ 
ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ ʩ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤ ʨʘʩʯʝʪʦʤ ʦʩʘʜʢʠ ʤʝʪʦʜʦʤ ʧʦʩʣʦʡʥʦʛʦ ʩʫʤʤʠʨʦʚʘʥʠʷ 
ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ çʆʩʘʜʢʘè, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘ ʢʘʬʝʜʨʝ ʇɻʉ ɻʠʌ ʧʦʣʫʯʝʥ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ 
ʩʭʦʜʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʥʘʧʨʷʞʝʥʠʝ ʧʦʜ ʧʦʜʦʰʚʦʡ ʬʫʥʜʘʤʝʥʪʘ, ʨʘʩʯʝʪ, ʦʩʘʜʢʘ, ʦʩʥʦʚʘʥʠʝ, ʬʫʥʢʮʠʷ, 
ʧʨʦʛʨʘʤʤʥʦʝ ʧʨʠʣʦʞʝʥʠʝ 

 
THE CALCULATION OF MEDIUM VOLTAGE OF GROUND AND SETTLEMENT OF FOUNDATION 

WITH A NEW SOFTWARE APPLICATION 
Osipova O.N., Doroshev D.S. 

Abstract: this article discusses a new method for calculating the average soil stresses under the 
foundation base. Authors suggested a new software application, which can calculate settlement of foundation 
and the depth of the compressible strata  in order to find the base of the foundation deformation. Comparing 
the results of the calculation of a new software application with existing calculation method of layering 
summation with the program ñSettlementò we can see a high percentage of results convergence. 

Key words: soil stresses under the foundation base, calculation, settlement, foundation, coversine, 
software application. 
 

 ʇʨʠ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ ʜʣʷ ʦʙʱʝʛʦ ʩʣʫʯʘʷ 

ʪʨʝʭʤʝʨʥʳʭ ʪʝʣ ʠ ʢʨʘʝʚʳʭ ʫʩʣʦʚʠʡ ʚʦʟʥʠʢʘʶʪ ʙʦʣʴʰʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʪʨʫʜʥʝʥʠʷ. 



 

 

 

 

 

ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʚʳʥʫʞʜʘʝʪ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʳʝ ʦʮʝʥʦʯʥʳʝ ʧʦʜʭʦʜʳ, ʧʝʨʝʭʦʜʠʪʴ ʢ 

ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʧʣʦʩʢʦʡ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ. 

 ʅʘʠʙʦʣʴʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʦʙʣʘʩʪʠ ʨʝʰʝʥʠʷ ʜʚʫʤʝʨʥʳʭ ʟʘʜʘʯ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ 

ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʂʦʣʦʩʦʚʘ-ʄʫʩʭʝʣʠʰʚʠʣʠ ʠ ʪʝʦʨʠʠ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ ʤʝʪʦʜʘ ʨʝʰʝʥʠʷ ʢʨʘʝʚʳʭ 

ʟʘʜʘʯ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ ʧʦʩʪʝʧʝʥʥʦ ʟʘʙʳʚʘʝʪʩʷ, ʪ.ʢ. ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʩʪʝʧʝʥʥʦ ʪʝʨʷʶʪ ʢ 

ʥʝʤʫ ʠʥʪʝʨʝʩ ʠʟ-ʟʘ ʥʝʦʙʭʦʜʠʤʦʛʦ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʨʫʯʥʦʡ ʨʘʙʦʪʳ. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʵʪʦ 

ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʨʝʰʝʥʠʠ ʢʨʘʝʚʳʭ ʟʘʜʘʯ ʤʦʞʝʪ ʙʳʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʦ.  

ʇʝʨʝʜ ʥʘʤʠ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ, ʚʳʚʝʩʪʠ ʬʦʨʤʫʣʫ ʜʣʷ ʨʘʩʯʝʪʘ ʩʨʝʜʥʝʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʛʨʫʥʪʘ ʧʦʜ ʧʦʜʦʰʚʦʡ ʬʫʥʜʘʤʝʥʪʘ, ʦʧʨʝʜʝʣʠʪʴ ʛʣʫʙʠʥʫ ʩʞʠʤʘʝʤʦʡ ʪʦʣʱʠ 

ʦʩʥʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʩʪʨʫʢʪʫʨʥʦʡ ʧʨʦʯʥʦʩʪʠ (ʨʠʩ. 1)., ʘ ʪʘʢʞʝ ʥʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʥʦʝ 

ʧʨʠʣʦʞʝʥʠʝ, ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʦʩʘʜʢʠ ʬʫʥʜʘʤʝʥʪʘ, ʠʩʧʦʣʴʟʫʷ ʧʦʣʫʯʝʥʥʫʶ ʬʦʨʤʫʣʫ. 

 

),(2)()(')( ivuzzzz +=-- myjkj      

    { } ),('Re4)(')('2 zzzyx jjjss =+=+      

    { },)(')(''2 zzzi xyxy yjtss +=+-  

ʛʜʝ (z)  ),( yjz  ï ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʤʝʥʥʦʡ,   

xyyx tss  , ,
 ï ʢʦʤʧʦʥʝʥʪʳ ʥʘʧʨʷʞʝʥʠʷ,  vu   ,  - ʢʦʤʧʦʥʝʥʪʳ ʧʝʨʝʤʝʱʝʥʠʷ. 
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l ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʧʝʨʝʯʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʛʨʫʥʪʘ. 

 



 

 

 

 
 

 

 

ʉʡʪ. 1. 

 

 ʇʝʨʝʤʝʱʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʚʜʦʣʴ ʦʩʠ Ox  ʠ ʨʘʚʥʦ d, ʩʣʝʜʦʚʘʪʝʣʴʥʦ 

0  , == vu d . ʀʟʦʙʨʘʟʠʤ ʬʫʥʢʮʠʶ d=u  ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʛʣʘ a ʜʣʷ ʟʘʜʘʥʥʦʡ ʦʙʣʘʩʪʠ 

(ʨʠʩ.2): 

  

ʉʡʪ. 2 

ʅʘ ʨʠʩʫʥʢʝ ʚʠʜʥʦ, ʯʪʦ ʬʫʥʢʮʠʷ ï ʯʝʪʥʘʷ. ʈʘʟʣʦʞʠʤ ʬʫʥʢʮʠʶ u  ʚ ʨʷʜ ʌʫʨʴʝ, ʧʨʠ ʵʪʦʤ, 

ʨʷʜ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ: 
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ʛʜʝ r  - ʨʘʜʠʫʩ ʦʢʨʫʞʥʦʩʪʠ (ʨʠʩ. 1). 

 ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʤʝʥʥʦʡ (z)  ),( yjz  ʠʱʝʤ ʚ ʚʠʜʝ: 
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 ʇʦʜʩʪʘʚʠʚ ʦʙʱʠʡ ʚʠʜ ʬʫʥʢʮʠʡ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʠ ʬʫʥʢʮʠʶ ʧʝʨʝʤʝʱʝʥʠʷ 

ʚ ʧʝʨʚʦʝ ʫʨʘʚʥʝʥʠʝ ʂʦʣʦʩʦʚʘ ï ʄʫʩʭʝʣʠʰʚʠʣʠ, ʧʦʣʫʯʘʝʤ ʬʫʥʢʮʠʠ: 
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ʀʟ ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʫʨʘʚʥʝʥʠʡ ʂʦʣʦʩʦʚʘ ï ʄʫʩʭʝʣʠʰʚʠʣʠ ʥʘʡʜʝʤ x

ʢʦʤʧʦʥʝʥʪʫ ʥʘʧʨʷʞʝʥʠʷ xs : 

),(')('')('Re2 zzzzi xyx yjjts --=-    (6) 

 ʊʘʢ ʢʘʢ xs  ï  ʚʝʱʝʩʪʚʝʥʥʘ ʯʘʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ, ʘ ʬʫʥʢʮʠʠ (z)  ),( yjz , 

ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʷʤʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʝʨʝʤʝʥʥʦʛʦ, ʪʦ ʤʦʞʝʤ ʟʘʧʠʩʘʪʴ: 

),('Re))(''Re()('Re2 zzzzx yjjs --=   (7) 

 ʅʘʡʜʝʤ ʧʨʦʠʟʚʦʜʥʳʝ ʬʫʥʢʮʠʡ (z)  ),( yjz , ʧʦʩʣʝ ʥʘʡʜʝʤ ʨʝʘʣʴʥʳʝ ʯʘʩʪʠ 



 

 

 

 
 

ʧʦʣʫʯʝʥʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʠ ʧʦʜʩʪʘʚʠʤ ʠʭ ʚ ʫʨʘʚʥʝʥʠʝ xs  :  
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 ʇʦʣʫʯʝʥʥʘʷ ʬʫʥʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʟʥʘʯʝʥʠʷ xʢʦʤʧʦʥʝʥʪʳ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʜʫʛʝ ɸɺ (ʨʠʩ. 3). ʇʨʝʦʙʨʘʟʫʝʤ ʬʫʥʢʮʠʶ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʘ ʧʦʟʚʦʣʷʣʘ ʥʘʡʪʠ x

ʢʦʤʧʦʥʝʥʪʳ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʧʨʷʤʦʡ ɸɺ. ʉʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʚ ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʠ ɸ ʠ ɺ (ʨʠʩ. 3). 



 

 

 

 

 

 

ʉʡʪ. 3 

 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʚ ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʠʤʝʝʪ ʚʠʜ: 
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ʇʦʜʩʪʘʚʠʤ ʧʦʣʫʯʝʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʚ ʬʫʥʢʮʠʶ, ʧʦʣʫʯʠʤ: 
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ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʩʨʝʜʥʝʛʦ ʜʘʚʣʝʥʠʷ ʧʦʜ ʧʦʜʦʰʚʦʡ ʬʫʥʜʘʤʝʥʪʘ  ʩʨs  ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʠʥʪʝʛʨʠʨʦʚʘʪʴ ʬʫʥʢʮʠʶ )(asx   ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0a-  ʜʦ 0a  ʠ ʧʦʣʫʯʠʚʰʝʝʩʷ ʟʥʘʯʝʥʠʝ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʣʠʥʫ ʧʨʷʤʦʡ AB  (ʰʠʨʠʥʘ ʬʫʥʜʘʤʝʥʪʘ b). 
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ʀʩʧʦʣʴʟʫʷ ʧʦʣʫʯʝʥʥʫʶ ʬʫʥʢʮʠʶ, ʤʳ ʤʦʞʝʤ ʥʘʡʪʠ ʩʨʝʜʥʝʝ ʜʘʚʣʝʥʠʝ ʧʦʜ 

ʧʦʜʦʰʚʦʡ ʬʫʥʜʘʤʝʥʪʘ,  ʧʨʠ ʵʪʦʤ ʠʪʦʛʦʚʘʷ ʚʝʣʠʯʠʥʘ ʦʩʘʜʢʠ ʦʩʥʦʚʘʥʠʷ ʨʘʚʥʘ ʪʘʢʦʡ, ʧʨʠ 

ʢʦʪʦʨʦʡ ʩʨʝʜʥʝʝ ʜʘʚʣʝʥʠʝ ʧʦʜ ʧʦʜʦʰʚʦʡ ʬʫʥʜʘʤʝʥʪʘ ʧʨʝʜʝʣʴʥʦ ʙʣʠʟʢʦ, ʥʦ ʥʝ 

ʧʨʝʚʳʰʘʝʪ ʨʘʩʯʝʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʛʨʫʥʪʘ ʦʩʥʦʚʘʥʠʷ. 

ʇʨʦʛʨʘʤʤʘ çʆʩʘʜʢʘ ʬʫʥʜʘʤʝʥʪʘè ʙʳʣʘ ʥʘʧʠʩʘʥʘ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

C#.  

ɼʣʷ ʨʘʩʯʝʪʘ ʦʩʘʜʢʠ ʦʩʥʦʚʘʥʠʷ  ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʬʦʨʤʫʣʳ (11), (12) . 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʤʦʜʝʣʠ ʧʦ ʚʪʦʨʦʤʫ ʧʨʝʜʝʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʤʳ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʜʘʥʥʳʤʠ  ʉʇ 50-101-2004.. 

ʊʘʢʞʝ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʥʝʦʙʭʦʜʠʤ ʨʘʩʯʝʪ ʛʣʫʙʠʥʳ ʩʞʠʤʘʝʤʦʡ ʪʦʣʱʠ 

ʛʨʫʥʪʘ. ɼʣʷ ʵʪʦʛʦ ʧʦʩʪʨʦʝʥʳ ʵʧʶʨʳ ʥʘʧʨʷʞʝʥʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠ ʙʳʪʦʚʦʡ ʥʘʛʨʫʟʦʢ. 

ʅʠʞʥʶʶ ʛʨʘʥʠʮʫ ʩʞʠʤʘʝʤʦʡ ʪʦʣʱʠ ʦʩʥʦʚʘʥʠʷ ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʶʪ ʥʘ ʛʣʫʙʠʥʝ cH , ʛʜʝ 

ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ zqzp ss Ö= 2,0 . 

ʇʘʨʘʤʝʪʨʳ ʬʫʥʜʘʤʝʥʪʘ ʠ  ʛʨʫʥʪʘ ʦʩʥʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʠ ʨʘʙʦʪʝ 

ʧʨʦʛʨʘʤʤʳ: 

b  ï h ʠʨʠʥʘ ʬʫʥʜʘʤʝʥʪʘ (ʤ), l  ï ʜʣʠʥʘ ʬʫʥʜʘʤʝʥʪʘ (ʤ), 

h  ï ʛʣʫʙʠʥʘ ʟʘʣʦʞʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘ (ʤ), P  ï ʜʘʚʣʝʥʠʝ ʧʦ ʧʦʜʦʰʚʝ (ʢʇʘ), E  ï 

ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ (ʢʇʘ), g ï ʫʜʝʣʴʥʳʡ ʚʝʩ (ʢʅ/ʤ^3), ʩ ï ʫʜʝʣʴʥʦʝ ʩʮʝʧʣʝʥʠʝ (ʢʇʘ), j 

ï ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ (ʛʨʘʜ), u ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʧʝʨʝʯʥʦʡ ʜʝʬʦʨʤʘʮʠʠ. 

ɼʣʷ ʧʨʠʤʝʨʘ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʬʫʥʜʘʤʝʥʪʦʚ ʠ ʛʨʫʥʪʦʚ. ɺ 

ʠʪʦʛʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

 

 

 



 

 

 

 

 

 

 

ɺʳʚʦʜ: ʧʦʣʫʯʝʥʘ ʥʦʚʘʷ ʬʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʝʪʘ ʩʨʝʜʥʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʛʨʫʥʪʘ ʧʦʜ 

ʧʦʜʦʰʚʦʡ ʬʫʥʜʘʤʝʥʪʘ, ʥʘʧʠʩʘʥʦ ʥʦʚʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ 

ʦʩʘʜʢʠ ʬʫʥʜʘʤʝʥʪʘ, ʨʘʩʩʯʠʪʘʥʳ ʦʩʘʜʢʠ ʦʩʥʦʚʘʥʠʡ ʧʨʠ ʧʦʤʦʱʠ ʥʦʚʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ ʙʝʟ ʫʯʝʪʘ ʩʪʨʫʢʪʫʨʥʦʡ ʧʨʦʯʥʦʩʪʠ ʛʨʫʥʪʦʚ. ɺ ʭʦʜʝ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʨʘʩʯʝʪ ʦʩʘʜʢʠ ʦʩʥʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʩʪʨʫʢʪʫʨʥʦʡ 

ʧʨʦʯʥʦʩʪʠ ʛʨʫʥʪʦʚ ʧʨʠ ʧʦʤʦʱʠ ʥʦʚʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. 
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ʈʧʪʫʙʦʧʛʣʙ ʨʩʧʚʤʞʥʴ. ɸʨʭʠʚʥʳʡ ʦʪʜʝʣ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʛ.ʉʫʨʛʫʪʘ ʩʦʟʜʘʥ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʠʝʤʘ  ʠ ʭʨʘʥʝʥʠʷ ʘʨʭʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʩ ʮʝʣʴʶ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʘʨʭʠʚʦʚ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ï 

ʖʛʨʳ. ɽʛʦ ʬʦʥʜʳ ʜʦʢʫʤʝʥʪʳ, ʦʪʨʘʞʘʶʱʠʝ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʝ, ʧʦʣʠʪʠʯʝʩʢʦʝ ʠ 

ʢʫʣʴʪʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʛ. ʉʫʨʛʫʪʘ ʠ ʉʫʨʛʫʪʩʢʦʛʦ ʨʘʡʦʥʘ ʩ 1863 ʛ [1].  

 ʉʦʛʣʘʩʥʦ ʘʨʭʠʚʥʦʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚʢʣʶʯʘʶʪʩʷ ʚ ʉʧʠʩʢʠ ʦʨʛʘʥʠʟʘʮʠʡ-ʠʩʪʦʯʥʠʢʦʚ 

ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʘʨʭʠʚʦʚ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ. ʂʨʦʤʝ ʪʦʛʦ, 

ʠʩʪʦʯʥʠʢʘʤʠ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʘʨʭʠʚʦʚ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʢʘʢ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢ ʠ ʛʨʘʞʜʘʥʝ, 

ʚ ʧʨʦʮʝʩʩʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʜʦʢʫʤʝʥʪʳ ɸʨʭʠʚʥʦʛʦ ʬʦʥʜʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʘʨʭʠʚʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʤʳ ʚʳʜʝʣʠʣʠ 

ʢʨʠʪʝʨʠʠ ʦʪʥʝʩʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʛʨʘʞʜʘʥ ʢ ʠʩʪʦʯʥʠʢʘʤ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʘʨʭʠʚʘ ʠ 

ʧʨʝʜʩʪʘʚʠʣʠ ʠʭ ʩ ʮʝʣʴʶ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʚʠʜʝ ʩʭʝʤʳ, ʠʟ ʢʦʪʦʨʦʡ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʦʢʫʤʝʥʪʳ 

ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʩʦʛʣʘʩʥʦ ʘʨʭʠʚʥʦʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ: ʤʦʛʫʪ ʠʤʝʪʴ 

ʠʩʪʦʨʠʯʝʩʢʦʝ, ʥʘʫʯʥʦʝ, ʩʦʮʠʘʣʴʥʦʝ, ʵʢʦʥʦʤʠʯʝʩʢʦʝ, ʧʦʣʠʪʠʯʝʩʢʦʝ ʠ ʢʫʣʴʪʫʨʥʦʝ 

ʟʥʘʯʝʥʠʝ; ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ 

ʥʘʨʦʜʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [2]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʢʫʤʝʥʪʳ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, 

ʚ ʩʣʫʯʘʝ ʦʪʥʝʩʝʥʠʷ ʠʭ ʢ ʜʦʢʫʤʝʥʪʘʤ ɸʨʭʠʚʥʦʛʦ ʬʦʥʜʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʦʣʝʞʘʪ 

ʧʦʩʪʦʷʥʥʦʤʫ ʭʨʘʥʝʥʠʶ. 

ʏʞʤʵ: ʚʦʩʧʦʣʥʝʥʠʝ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʜʦʢʫʤʝʥʪʘʤʠ ʯʘʩʪʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʚ ʘʨʭʠʚʥʦʤ ʦʪʜʝʣʝ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʛʦʨʦʜʘ ʉʫʨʛʫʪʘ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʠʙʝʙʰʡ: 

1. ʆʧʨʝʜʝʣʠʪʴ ʟʥʘʯʠʤʦʩʪʴ ʜʦʢʫʤʝʥʪʦʚ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʢʘʢ ʠʩʪʦʨʠʯʝʩʢʦʛʦ 

ʠʩʪʦʯʥʠʢʘ. 

2. ɺʳʷʚʠʪʴ ʬʦʥʜʦʦʙʨʘʟʦʚʘʪʝʣʝʡ, ʜʦʢʫʤʝʥʪʳ, ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʩʪʦʨʠʯʝʩʢʫʶ 

ʮʝʥʥʦʩʪʴ.  

3. ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʬʦʥʜʠʨʦʚʘʥʠʶ ʜʦʢʫʤʝʥʪʦʚ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʥʞʫʧʝʴ ʡʪʪʤʞʝʧʛʙʦʡʸ: 



 

 

 

 

 

ʦʙʱʝʥʘʫʯʥʳʝ ʤʝʪʦʜʳ (ʦʧʨʦʩʘ, ʘʥʘʣʠʟʘ, ʩʠʥʪʝʟʘ, ʩʦʧʦʩʪʘʚʣʝʥʠʷ,  ʦʙʦʙʱʝʥʠʷ, ʦʧʠʩʘʥʠʷ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ), ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʪʦʜʳ (ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ, ʠʩʪʦʯʥʠʢʦʚʝʜʯʝʩʢʠʡ 

ʘʥʘʣʠʟ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ,  ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ,  ʬʦʨʤʫʣʷʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʜʨ.). 

ʆʧʛʡʠʦʙ. ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʉʫʨʛʫʪʩʢʦʛʦ 

ʘʨʭʠʚʘ ʚ ʚʦʧʨʦʩʝ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʘʨʭʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ɸʥʘʣʠʟ ʉʧʠʩʢʦʚ ʦʨʛʘʥʠʟʘʮʠʡ-ʠʩʪʦʯʥʠʢʦʚ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʦʪʜʝʣʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʥʠʰʘ ʘʨʭʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ,  ʨʘʩʢʨʳʚʘʶʱʠʭ ʠʩʪʦʨʠʶ ʵʥʝʨʛʝʪʠʢʠ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʨʝʛʠʦʥʘ, ʥʝ ʟʘʧʦʣʥʝʥʘ ʩ ʤʦʤʝʥʪʘ ʤʘʩʩʦʚʦʛʦ ʘʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʥʘʯʘʣʝ 1990-ʭ ʛʦʜʦʚ. ɺ ʦʪʥʦʰʝʥʠʠ ʜʦʢʫʤʝʥʪʦʚ ʣʠʯʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ï ʚ ʬʦʥʜʘʭ ʘʨʭʠʚʘ ʧʦʷʚʷʪʩʷ ʬʦʥʜʦʦʙʨʘʟʦʚʘʪʝʣʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 

ʘʙʩʦʣʶʪʥʦ ʥʦʚʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ï ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ 

ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

1. ʅɾʉʇʈʉʁʘʋʁʘ 

1.1. ʅʞʩʧʨʩʡʸʫʡʸ ʨʧ ʛʣʤʷʰʞʦʡʷ ʛ ʪʧʪʫʙʛ ɹʩʮʡʛʦʧʜʧ ʭʧʦʝʙ ʉʧʪʪʡʢʪʣʧʢ 

ʍʞʝʞʩʙʯʡʡ ʝʧʣʬʥʞʦʫʧʛ ʦʞʜʧʪʬʝʙʩʪʫʛʞʦʦʴʮ ʧʩʜʙʦʡʠʙʯʡʢ 

ɺ ʨʘʤʢʘʭ ʩʦʮʠʘʣʴʥʦʛʦ ʧʘʨʪʥʸʨʩʪʚʘ ʉʫʨɻʇʋ ʩ ʘʨʭʠʚʥʳʤ ʦʪʜʝʣʦʤ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʛ. 

ʉʫʨʛʫʪʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʝʢʪ ʜʦʛʦʚʦʨʘ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʤʝʞʜʫ 

ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʛ ʛʦʨʦʜ ʉʫʨʛʫʪ ʠ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ʕʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ ʜʦʛʦʚʦʨʘ: 

¶ ʚʳʷʚʠʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʯʘʩʪʥʦʡ ʬʦʨʤʳ ʩʦʙʩʪʚʝʥʥʦʩʪʠ - ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʘʨʭʠʚʥʦʛʦ ʦʪʜʝʣʘ ɸʜʤʠʥʠʩʪʨʘʮʠʠ  ʛ. ʉʫʨʛʫʪʘ; 

¶ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʦʨʤʘʪʠʚʥʳʝ ʧʨʘʚʦʚʳʝ ʘʢʪʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʈʦʩʩʠʠ, ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʚ ʠʭ ʩʦʜʝʨʞʘʥʠʠ ʥʦʨʤ, 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʘʨʭʠʚʥʦʝ ʭʨʘʥʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʦʨʛʘʥʠʟʘʮʠʡ; 

¶ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʢʦʤʧʣʝʢʪʦʚʘʥʠʝ ʘʨʭʠʚʥʦʛʦ 

ʦʪʜʝʣʘ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʛʦʨʦʜʘ ʉʫʨʛʫʪʘ ʜʦʢʫʤʝʥʪʘʤʠ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

1.2. ʅʞʩʧʨʩʡʸʫʡʸ ʨʧ ʛʣʤʷʰʞʦʡʷ ʛ ʪʧʪʫʙʛ ɹʩʮʡʛʦʧʜʧ ʭʧʦʝʙ ʉʧʪʪʡʢʪʣʧʢ 



 

 

 

 
 

ʍʞʝʞʩʙʯʡʡ ʝʧʣʬʥʞʦʫʧʛ ʤʡʰʦʧʜʧ ʨʩʧʡʪʮʧʟʝʞʦʡʸ   

ɺ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʥʝʦʙʭʦʜʠʤʦ: 

¶ ʚʳʷʚʠʪʴ ʬʦʥʜʦʦʙʨʘʟʦʚʘʪʝʣʝʡ - ʚʦʟʤʦʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʘʨʭʠʚʥʦʛʦ 

ʦʪʜʝʣʘ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʛ. ʉʫʨʛʫʪʘ ʜʦʢʫʤʝʥʪʘʤʠ ʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ; 

¶ ʩʬʦʨʤʠʨʦʚʘʪʴ ʜʚʘ ʬʦʥʜʘ ʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ; 

¶ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʢʦʤʧʣʝʢʪʦʚʘʥʠʝ ʘʨʭʠʚʥʦʛʦ 

ʦʪʜʝʣʘ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʛʦʨʦʜʘ ʉʫʨʛʫʪʘ ʜʦʢʫʤʝʥʪʘʤʠ ʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

2. ʉɾʊʌʉʊʔ ʁ ʊʉʇʃʁ ɻʔʈʇʄʆɾʆʁʘ ʈʉʇɾʃʋɹ 

2.1. ʋʩʬʝʧʛʴʞ ʩʞʪʬʩʪʴ: ʩʪʫʜʝʥʪʳ ʉʫʨɻʇʋ; ʩʧʝʮʠʘʣʠʩʪʳ-ʢʦʥʩʫʣʴʪʘʥʪʳ ʘʨʭʠʚʥʦʛʦ 

ʦʪʜʝʣʘ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʛ. ʉʫʨʛʫʪʘ. 

2.2. ʅʙʫʞʩʡʙʤʵʦʴʞ ʩʞʪʬʩʪʴ: ʩʪʝʣʣʘʞʠ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʘʨʭʠʚʥʳʝ ʢʦʨʦʙʘ 

(ʠʤʝʶʪʩʷ ʚ ʥʘʣʠʯʠʠ ʚ ʘʨʭʠʚʝ); ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʩʢʘʥʝʨ ʜʣʷ ʦʮʠʬʨʦʚʢʠ ʜʦʢʫʤʝʥʪʦʚ 

(ʧʣʘʥʝʪʘʨʥʳʡ ʩʢʘʥʝʨ ʕʃɸʈ ʇʣʘʥʉʢʘʥ ʩʝʨʠʠ ɸ1ɺ). 

2.3. ɽʧʣʬʥʞʦʫʙʤʵʦʴʞ ʩʞʪʬʩʪʴ: ʜʦʢʫʤʝʥʪʳ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

(ʦʨʛʘʥʠʟʘʮʠʠ-ʠʩʪʦʯʥʠʢʠ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʘʨʭʠʚʘ); ʜʦʢʫʤʝʥʪʳ ʛʨʘʞʜʘʥ (ʩʦʙʩʪʚʝʥʥʠʢʦʚ 

ʜʦʢʫʤʝʥʪʦʚ ʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ). 

ʆʙʰʙʤʧ ʨʩʧʞʣʫʡʩʧʛʙʦʡʸ:  01.09.2013  

ʇʣʧʦʰʙʦʡʞ ʨʩʧʞʣʫʡʩʧʛʙʦʡʸ: 30.06.2016.  

3. ʉɾʀʌʄʕʋɹʋʔ  ʈʉʇɾʃʋɹ 

3.1. ʉʞʠʬʤʵʫʙʫ ʛʴʨʧʤʦʞʦʡʸ ʥʞʩʧʨʩʡʸʫʡʢ ʨʧ ʛʣʤʷʰʞʦʡʷ    ʝʧʣʬʥʞʦʫʧʛ 

ʦʞʜʧʪʬʝʙʩʪʫʛʞʦʦʴʮ ʧʩʜʙʦʡʠʙʯʡʢ 

3.1.1. ɺ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʄʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ "ʆʧʨʝʜʝʣʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʡ-ʠʩʪʦʯʥʠʢʦʚ 

ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʘʨʭʠʚʦʚ", ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ 

ɺʅʀʀɼɸɼ ʦʪ 30 ʦʢʪʷʙʨʷ 2012 ʛ., ʧʨʝʜʣʘʛʘʶʱʠʤʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʨʛʘʥʠʟʘʮʠʡ - 

ʠʩʪʦʯʥʠʢʦʚ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ, ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʘʨʭʠʚʦʚ  ʫʯʠʪʳʚʘʪʴ ʤʝʩʪʦ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʨʝʜʠ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʟʦʥʝ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ, 



 

 

 

 

 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʘʨʭʠʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ, ʛʨʘʜʦʦʙʨʘʟʫʶʱʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʥʘʠʙʦʣʝʝ 

ʪʠʧʠʯʥʳʝ ʜʣʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʨʛʘʥʠʟʘʮʠʠ [3]. ɺʳʷʚʣʝʥʳ ʛʨʘʜʦʦʙʨʘʟʫʶʱʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʩ ʠʩʪʦʨʠʝʡ ʩʪʘʥʦʚʣʝʥʠʷ 

ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ  ʪʘʙʣʠʮʝ 1. 

 

ʋʙʚʤʡʯʙ 1 
ʇʩʜʙʦʡʠʙʯʡʡ ʰʙʪʫʦʧʢ ʭʧʩʥʴ ʪʧʚʪʫʛʞʦʦʧʪʫʡ ð ʨʧʫʞʦʯʡʙʤʵʦʴʞ ʡʪʫʧʰʦʡʣʡ 

ʣʧʥʨʤʞʣʫʧʛʙʦʡʸ ʙʩʮʡʛʦʧʜʧ ʧʫʝʞʤʙ ɹʝʥʡʦʡʪʫʩʙʯʡʡ  ʜ. ʊʬʩʜʬʫʙ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ 
ʌʦʨʤʘ 
ʧʨʠʝʤʘ 
ʜʦʢʫʤʝʥʪʦʚ 

ʈʩʧʥʴʱʤʞʦʦʧʪʫʵ. ʋʧʨʤʡʛʧ. ʖʦʞʩʜʞʫʡʣʙ 

ʆʪʢʨʳʪʦʝ ʘʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ "ʉʫʨʛʫʪʥʝʬʪʝʛʘʟ" (ʆɸʆ 
"ʉʫʨʛʫʪʥʝʬʪʝʛʘʟ") 

ʚʳʙʦʨʦʯʥʘʷ 
ʛʨʫʧʧʦʚʘʷ 

ʆʙʱʝʩʪʚʦ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ "ɻʘʟʧʨʦʤ ʪʨʘʥʩʛʘʟ ʉʫʨʛʫʪ" 
ʆɸʆ "ɻʘʟʧʨʦʤ" (ʆʆʆ " ɻʘʟʧʨʦʤ ʪʨʘʥʩʛʘʟ ʉʫʨʛʫʪ ") 

ʚʳʙʦʨʦʯʥʘʷ 
ʛʨʫʧʧʦʚʘʷ 

ʉʫʨʛʫʪʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠ ʧʨʦʝʢʪʥʳʡ ʠʥʩʪʠʪʫʪ 
"ʉʫʨʛʫʪʅʀʇʀʥʝʬʪʴ" ʆʪʢʨʳʪʦʛʦ ʘʢʮʠʦʥʝʨʥʦʛʦ ʦʙʱʝʩʪʚʘ 
"ʉʫʨʛʫʪʥʝʬʪʝʛʘʟ" (ʉʫʨʛʫʪʅʀʇʀʥʝʬʪʴ ʆɸʆ "ʉʫʨʛʫʪʥʝʬʪʝʛʘʟ") 

ʚʳʙʦʨʦʯʥʘʷ 
ʛʨʫʧʧʦʚʘʷ 

 

ʉʝʛʦʜʥʷ ʉʫʨʛʫʪʩʢʠʡ ʘʨʭʠʚ ʢʦʤʧʣʝʢʪʫʝʪʩʷ ʜʦʢʫʤʝʥʪʘʤʠ, ʩʦʛʣʘʩʥʦ ʉʧʠʩʢʫ 

ʦʨʛʘʥʠʟʘʮʠʡ ï ʠʩʪʦʯʥʠʢʦʚ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ (ʜʘʣʝʝ ʉʧʠʩʦʢ), ʥʘ ʧʝʨʠʦʜ  2013-2017 ʛʛ. 

ʩʦʩʪʘʚʣʝʥʥʦʤʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ [4]. 

ʉʧʠʩʢʠ ʧʨʝʜʳʜʫʱʝʛʦ ʧʝʨʠʦʜʘ (2008-2012 ʛʛ.) ʛʦʪʦʚʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʝʜʝʥʠʶ ʩʧʠʩʢʦʚ ʫʯʨʝʞʜʝʥʠʡ, ʦʨʛʘʥʠʟʘʮʠʡ ʠ 

ʧʨʝʜʧʨʠʷʪʠʡ ï ʠʩʪʦʯʥʠʢʦʚ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʘʨʭʠʚʦʚ 

ʦʪ 4 ʠʶʥʷ 1999 ʛ.  

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʦʪʣʠʯʠʡ ʥʦʚʦʛʦ ʉʧʠʩʢʘ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʢʘʢ ʨʘʟ ʠ ʷʚʣʷʝʪʩʷ 

ʚʢʣʶʯʝʥʠʝ  ʦʨʛʘʥʠʟʘʮʠʡ, ʠʤʝʶʱʠʭ  ʯʘʩʪʥʫʶ ʬʦʨʤʫ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʚ ʦʜʠʥ ʉʧʠʩʦʢ ʩ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪʨʘʞʝʥʘ  ʦʪʨʘʩʣʴ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʦʧʣʠʚʘ ʠ ʵʥʝʨʛʝʪʠʢʠ, ʢʦʪʦʨʦʡ ʥʝ ʙʳʣʦ ʚ ʉʧʠʩʢʘʭ ʧʝʨʠʦʜʘ 2008-2012 

ʛʛ. [5].  



 

 

 

 
 

3.1.2. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʠ ʘʨʭʠʚʥʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʚʳʷʚʠʚʰʠʝ ʥʝʢʦʪʦʨʳʝ ʧʨʘʚʦʚʳʝ ʢʦʣʣʠʟʠʠ [6].  

ʄʦʞʥʦ ʩ ʧʦʣʥʦʡ ʫʚʝʨʝʥʥʦʩʪʴʶ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʩʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʝʤʫ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ, ʩʦʟʜʘʪʴ ʯʘʩʪʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʝ ʪʘʢ ʫʞ ʠ 

ʪʨʫʜʥʦ.  ʆʜʥʘʢʦ, ʟʘʯʘʩʪʫʶ ʧʨʠ ʝʸ ʩʦʟʜʘʥʠʠ ʫʯʨʝʜʠʪʝʣʠ ʥʝ ʟʘʜʫʤʘʶʪʩʷ ʦ ʪʦʤ, ʯʪʦ ʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʘʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʜʦʢʫʤʝʥʪʳ, ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʠʥʪʝʨʝʩ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʩʦʩʪʘʚ ɸʨʭʠʚʥʦʛʦ ʬʦʥʜʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʯʪʦ 

ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʚ ʉʧʠʩʢʠ ʦʨʛʘʥʠʟʘʮʠʡ-ʠʩʪʦʯʥʠʢʦʚ 

ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʘ ʤʝʞʜʫ ʚʣʘʜʝʣʴʮʝʤ ʘʨʭʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʘʨʭʠʚʦʤ. 

3.1.3. ɺ ʨʘʤʢʘʭ ʩʦʮʠʘʣʴʥʦʛʦ  ʧʘʨʪʥʝʨʩʪʚʘ  ʩ ʘʨʭʠʚʦʤ ʚ 2013-2014 ʫʯʝʙʥʦʤ ʛʦʜʫ 

ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʜʦʛʦʚʦʨʘ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʤʝʞʜʫ ʤʫʥʠʮʠʧʘʣʴʥʳʤ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʛ ʛʦʨʦʜ ʉʫʨʛʫʪ ʠ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, 

ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʥʦʩʪʴ ʜʣʷ ʨʦʩʩʠʡʩʢʦʡ ʠʩʪʦʨʠʠ ʮʝʥʥʳʭ ʜʦʢʫʤʝʥʪʘʣʴʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʠʩʪʦʨʠʠ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʧʨʦʝʢʪʘ ʜʦʛʦʚʦʨʘ, ʤʳ ʨʫʢʦʚʦʜʩʪʚʦʚʘʣʠʩʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʌʝʜʝʨʘʣʴʥʳʤ ɿʘʢʦʥʦʤ ʦʪ 22.10. 2004 ˉ 125  çʆʙ ʘʨʭʠʚʥʦʤ ʜʝʣʝ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè. ʇʨʝʜʤʝʪʦʤ ʜʦʛʦʚʦʨʘ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʤʝʞʜʫ ʤʫʥʠʮʠʧʘʣʴʥʳʤ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʛ ʛʦʨʦʜ ʉʫʨʛʫʪ ʠ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ  

ʷʚʣʷʶʪʩʷ ʦʪʥʦʰʝʥʠʷ ʩʪʦʨʦʥ ʧʦ ʚʦʧʨʦʩʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʭʨʘʥʝʥʠʷ, ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ, ʫʯʝʪʘ 

ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ɸʨʭʠʚʥʦʛʦ ʬʦʥʜʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʜʨʫʛʠʭ 

ʘʨʭʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ 2015 ʛ. ʚ 

ʧʨʦʜʦʣʞʝʥʠʝ ʥʘʯʘʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ 

"ʂʦʤʧʣʝʢʪʦʚʘʥʠʝ ʘʨʭʠʚʥʦʛʦ ʦʪʜʝʣʘ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʛʦʨʦʜʘ ʉʫʨʛʫʪʘ ʜʦʢʫʤʝʥʪʘʤʠ 

ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ". ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʙʦʪʝ ʩʦʪʨʫʜʥʠʢʘʤʠ ʘʨʭʠʚʥʦʛʦ ʦʪʜʝʣʘ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʛ. 

ʉʫʨʛʫʪʘ ʠ  ʥʘʮʝʣʝʥʳ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʦʨʷʜʢʘ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʘʨʭʠʚʥʦʛʦ ʦʪʜʝʣʘ 



 

 

 

 

 

ʜʦʢʫʤʝʥʪʘʤʠ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ - ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ, ʩʦʯʝʪʘʶʱʝʛʦ ʪʝʦʨʝʪʠʯʝʩʢʠʝ, ʤʝʪʦʜʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ 

ʘʩʧʝʢʪʳ. ɿʘʜʘʯʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ: ʫʩʪʘʥʦʚʠʪʴ ʧʦʨʷʜʦʢ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ 

ʘʨʭʠʚʥʦʛʦ ʦʪʜʝʣʘ, ʜʦʢʫʤʝʥʪʘʤʠ  ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʚ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʘʢʪʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʚʦʧʨʦʩ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʘʨʭʠʚʦʚ; ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ, 

ʨʝʛʫʣʠʨʫʶʱʠʝ ʢʦʤʧʣʝʢʪʦʚʘʥʠʝ  ʘʨʭʠʚʥʦʛʦ ʦʪʜʝʣʘ ʜʦʢʫʤʝʥʪʘʤʠ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ. ʇʨʠʣʦʞʝʥʠʷʤʠ ʢ ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʷʚʣʷʶʪʩʷ: ʪʠʧʦʚʦʡ ʜʦʛʦʚʦʨ 

ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʚ ʩʬʝʨʝ ʘʨʭʠʚʥʦʛʦ ʜʝʣʘ ʠ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ ʤʝʞʜʫ ʤʫʥʠʮʠʧʘʣʴʥʳʤ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ; ʬʦʨʤʫʣʷʨ ʩʧʨʘʚʢʠ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ 

ʢʘʢ ʠʩʪʦʯʥʠʢʝ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʨʦʰʣʠ ʵʢʩʧʝʨʪʠʟʫ ɻʣʘʚʦʡ 

ʛʦʨʦʜʘ, ʚʚʝʜʝʥʳ ʚ ʜʝʡʩʪʚʠʝ  ʧʨʠʢʘʟʦʤ ʥʘʯʘʣʴʥʠʢʘ ʘʨʭʠʚʥʦʛʦ ʦʪʜʝʣʘ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʛ. 

ʉʫʨʛʫʪʘ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʨʭʠʚʘ. 

3.2. ʉʞʠʬʤʵʫʙʫ ʛʴʨʧʤʦʞʦʡʸ ʥʞʩʧʨʩʡʸʫʡʢ ʨʧ ʛʣʤʷʰʞʦʡʷ ʝʧʣʬʥʞʦʫʧʛ ʤʡʰʦʧʜʧ 

ʨʩʧʡʪʮʧʟʝʞʦʡʸ 

3.2.1. ʌʦʥʜ r ʉʫʨʛʫʪʩʢʦʛʦ ʘʨʭʠʚʘ ʚʢʣʶʯʘʶʪ ʫʧʨʘʚʣʝʥʯʝʩʢʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ, 

ʘ  ʪʘʢʞʝ ʜʦʢʫʤʝʥʪʳ,  ʦʪʨʘʞʘʶʱʠʝ  ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʠʪʠʯʝʩʢʦʝ  ʠ 

ʢʫʣʴʪʫʨʥʦʝ  ʨʘʟʚʠʪʠʝ  ʛ.  ʉʫʨʛʫʪʘ  ʠ  ʉʫʨʛʫʪʩʢʦʛʦ  ʨʘʡʦʥʘ. ɸʨʭʠʚ ʧʨʠʥʠʤʘʝʪ ʥʘ ʭʨʘʥʝʥʠʝ 

ʜʦʢʫʤʝʥʪʳ ʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʦʩʪʘʚʣʷʶʪ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʮʝʥʪ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʨʠʥʷʪʳʭ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʭʨʘʥʝʥʠʝ 

ʘʨʭʠʚʥʳʭ ʬʦʥʜʦʚ. ʊʘʢ, ʠʟ 279 ʬʦʥʜʦʚ, ʭʨʘʥʷʱʠʭʩʷ  ʚ ʛʦʨʦʜʩʢʦʤ ʘʨʭʠʚʝ, ʪʦʣʴʢʦ 7 

ʬʦʥʜʦʚ ʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʙʝʟ ʫʯʝʪʘ ʘʨʭʠʚʥʳʭ ʢʦʣʣʝʢʮʠʡ).   ɸʥʘʣʠʟ ʬʦʥʜʦʚ 

ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʩʦʟʜʘʥʠʠ ʬʦʥʜʦʚ ʣʠʯʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ: 

- ʥʘʠʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʘʨʭʠʚʠʩʪʳ ʫʜʝʣʷʶʪ ʩʙʦʨʫ ʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʦʚʝʪʩʢʠʭ, 

ʧʘʨʪʠʡʥʳʭ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʜʝʷʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʧʦʯʝʪʥʳʭ ʛʨʘʞʜʘʥ ʛʦʨʦʜʦʚ ʠ ʨʘʡʦʥʦʚ, 

ʞʫʨʥʘʣʠʩʪʦʚ; 

- ʭʦʨʦʰʦ ʥʘʣʘʞʝʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʨʘʝʚʝʜʯʝʩʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ, ʪʦ ʝʩʪʴ ʩ 



 

 

 

 
 

ʪʦʡ ʢʘʪʝʛʦʨʠʝʡ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʚ ʩʠʣʫ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʣʠ 

ʪʚʦʨʯʝʩʢʠʭ ʫʚʣʝʯʝʥʠʡ ʩʦʟʜʘʝʪ ʦʙʰʠʨʥʳʝ ʣʠʯʥʳʝ ʘʨʭʠʚʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦ ʠʩʪʦʨʠʠ ʢʨʘʷ. 

ʀʟ ʥʘʟʚʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʬʦʥʜʦʚ ʦʩʦʙʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦʢʫʤʝʥʪʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ 

ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʳʩʰʝʡ ʰʢʦʣʳ ʚ ʘʨʭʠʚʝ ʦʪʩʫʪʩʪʚʫʶʪ.   

3.2.2. ɺ ʨʘʤʢʘʭ ʩʦʮʠʘʣʴʥʦʛʦ ʧʘʨʪʥʸʨʩʪʚʘ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʉʫʨɻʇʋ ʩ ʘʨʭʠʚʥʳʤ ʦʪʜʝʣʦʤ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʛ. ʉʫʨʛʫʪʘ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚʳʧʦʣʥʝʥʠʝ 

ʚʳʧʫʩʢʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʬʦʥʜʦʚ ʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ:  

1. ʀʛʦʨʷ ɻʝʥʥʘʜʴʝʚʠʯʘ ɻʣʫʰʢʦʚʘ - ʜʦʢʪʦʨʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʘ, 

ʧʦʯʝʪʥʦʛʦ ʧʨʦʬʝʩʩʦʨʘ ʉʫʨɻʇʋ, ʯʣʝʥʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʘʢʘʜʝʤʠʠ, 

ʦʪʣʠʯʥʠʢʘ ʥʘʨʦʜʥʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ, ʧʦʯʝʪʥʦʛʦ ʨʘʙʦʪʥʠʢʘ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ.  

2. ɻʘʣʠʥʳ ʀʚʘʥʦʚʥʳ ʂʫʰʥʠʢʦʚʦʡ - ʚʝʪʝʨʘʥʘ ʪʨʫʜʘ ʉʉʉʈ, ʢʘʥʜʠʜʘʪʘ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪʘ, ʧʝʨʚʦʛʦ ʚ ʉʫʨʛʫʪʝ ʦʪʣʠʯʥʠʢʘ ʥʘʨʦʜʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʉʉʉʈ.   

ʌʦʥʜʦʦʙʨʘʟʦʚʘʪʝʣʠ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, - ʛʨʘʞʜʘʥʝ, ʚʥʝʩʰʠʝ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ  ʢʘʢ 

ʉʫʨʛʫʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʝʜʠʥʩʪʚʝʥʥʳʡ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʚʫʟ ʚ ʦʢʨʫʛʝ), ʪʘʢ ʠ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ï ʖʛʨʳ.  

ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʬʦʥʜʳ ʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʀ.ɻ. ɻʣʫʰʢʦʚʘ ʠ ɻ.ʀ. ʂʫʰʥʠʢʦʚʦʡ 

ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʠʟʫʯʝʥʠʝʤ 

ʠʩʪʦʨʠʠ, ʘʨʭʝʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ ʠ ʠʩʪʦʨʠʝʡ ʩʪʘʥʦʚʣʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʛ. 

ʉʫʨʛʫʪʝ.  

ʉʦʛʣʘʩʥʦ ʩʜʘʪʦʯʥʦʡ ʦʧʠʩʠ ʚ ʩʦʩʪʘʚ ʬʦʥʜʘ ʀ.ɻ. ɻʣʫʰʢʦʚʘ ʚʦʰʣʦ 211 ʜʦʢʫʤʝʥʪʦʚ, ʠʟ 

ʢʦʪʦʨʳʭ ʩʬʦʨʤʠʨʦʚʘʥʘ 71 (ʩʝʤʴʜʝʩʷʪ ʦʜʥʘ) ʝʜ. ʭʨ., ʧʨʦʚʝʜʝʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʣʠʩʪʦʚ ʚ 

ʝʜʠʥʠʮʝ ʭʨʘʥʝʥʠʷ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʦʚ ʨʦʩʩʳʧʴʶ ï 4525. ɺ ʦʧʠʩʴ ʚʢʣʶʯʝʥʳ 

ʙʠʦʛʨʘʬʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ, ʜʦʢʫʤʝʥʪʳ ʦ ʪʨʫʜʦʚʦʡ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠ ʪʚʦʨʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʜʦʢʫʤʝʥʪʳ, ʩʦʙʨʘʥʥʳʝ ʚ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʵʢʩʧʝʜʠʮʠʷʭ ʠ 

ʜʦʢʫʤʝʥʪʳ ʦ ʬʦʥʜʦʦʙʨʘʟʦʚʘʪʝʣʝ. 

ʇʦ ʨʝʰʝʥʠʶ ʩʣʫʞʙʳ ʧʦ ʜʝʣʘʤ ʘʨʭʠʚʦʚ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ï 



 

 

 

 

 

ʖʛʨʳ ʜʦʢʫʤʝʥʪʳ ʚʢʣʶʯʝʥʳ ʚ çʢʦʣʣʝʢʮʠʶ ʜʦʢʫʤʝʥʪʦʚ ʦʪʣʠʯʥʠʢʦʚ ʥʘʨʦʜʥʦʛʦ 

ʧʨʦʩʚʝʱʝʥʠʷè ʚ ʘʨʭʠʚʥʦʤ ʦʪʜʝʣʝ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʛʦʨʦʜʘ.  ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʬʦʥʜʫ 

ʧʨʠʩʚʦʝʥ ˉ  205, ʘ ʦʧʠʩʠ ʬʦʥʜʘ ʧʨʠʩʚʦʝʥ ʥʦʤʝʨ 4. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʜʝʣʝʥʥʳʤʠ 

ʙʣʦʢʘʤʠ ʚ ʦʧʠʩʴ ʬʦʥʜʘ ɻ. ʀ. ʂʫʰʥʠʢʦʚʦʡ ʚʥʝʩʝʥʦ 47 ʝʜʠʥʠʮ ʭʨʘʥʝʥʠʷ ʩ ˉ 1 ʧʦ ˉ 47. 

ʌʦʥʜ ʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ 289 ʜʦʢʫʤʝʥʪʦʚ.  

ʉʝʛʦʜʥʷ, ʚ ʘʨʭʠʚʝ ʥʝ ʩʦʟʜʘʥʳ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʧʨʦʮʝʩʩ 

ʬʦʥʜʠʨʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʀʤʝʶʱʠʝʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʨʘʙʦʪʝ ʩ ʬʦʥʜʘʤʠ ʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʄʦʩʢʚʘ, 1990)  ʫʪʨʘʪʠʣʠ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ, 

ʘ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛʝ, ʦʧʠʩʳʚʘʶʪ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʜʦʢʫʤʝʥʪʦʚ ʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʥʦ ʥʝ ʫʪʦʯʥʷʶʪ ʧʨʦʮʝʩʩ 

ʬʦʥʜʠʨʦʚʘʥʠʷ ʪʘʢʠʭ ʜʦʢʫʤʝʥʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʨʘʟʨʘʙʦʪʢʝ 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʧʨʦʮʝʜʫʨʳ ʬʦʥʜʠʨʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʦʚ 

ʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ.  

ʊʝʢʩʪ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʥʘʤʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʣʝʜʫʶʱʠʝ ʨʘʟʜʝʣʳ:  ʦʨʛʘʥʠʟʘʮʠʷ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʘʨʭʠʚʦʚ ʜʦʢʫʤʝʥʪʘʤʠ ʣʠʯʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ; ʧʦʨʷʜʦʢ ʧʨʠʝʤʘ ʚ ʘʨʭʠʚ ʜʦʢʫʤʝʥʪʦʚ ʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ; ʵʢʩʧʝʨʪʠʟʘ 

ʮʝʥʥʦʩʪʠ ʜʦʢʫʤʝʥʪʦʚ ʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ; ʦʧʠʩʘʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʣʠʯʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ; ʦʨʛʘʥʠʟʘʮʠʷ ʭʨʘʥʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ.  

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʦʷʚʣʝʥʠʝ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ  ʧʦʟʚʦʣʠʪ  ʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ 

ʩʦʪʨʫʜʥʠʢʦʚ ʘʨʭʠʚʘ ʠ ʝʛʦ ʧʦʩʝʪʠʪʝʣʝʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʜʘʯ, ʦʙʣʝʛʯʠʪ 

ʧʦʠʩʢ ʜʦʢʫʤʝʥʪʦʚ. ɼʦʢʫʤʝʥʪʳ ʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʘʰʠʭ ʩʦʚʨʝʤʝʥʥʠʢʦʚ ʜʦʣʞʥʳ 

ʩʪʘʪʴ ʦʙʱʝʩʪʚʝʥʥʳʤ ʜʦʩʪʦʷʥʠʝʤ, ʚʝʜʴ ʟʥʘʯʝʥʠʝ, ʮʝʥʥʦʩʪʴ ʠ ʩʚʦʝʦʙʨʘʟʠʝ ʪʘʢʠʭ 

ʜʦʢʫʤʝʥʪʦʚ ʢʘʢ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʦʙʳʪʠʷ ʠ ʬʘʢʪʳ 

ʦʪʨʘʞʝʥʳ ʚ ʜʦʢʫʤʝʥʪʘʭ ʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʯʝʨʝʟ ʣʠʯʥʦʩʪʥʦʝ ʚʦʩʧʨʠʷʪʠʝ 

ʢʦʥʢʨʝʪʥʳʭ ʣʫʯʰʠʭ ʣʶʜʝʡ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ.  

ɻʴʛʧʝ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʱʝʩʪʚʝ ʜʦʢʫʤʝʥʪʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ɼʦʢʫʤʝʥʪ ʩʦʧʨʦʚʦʞʜʘʝʪ ʯʝʣʦʚʝʢʘ ʦʪ 

ʨʦʞʜʝʥʠʷ ʜʦ ʩʤʝʨʪʠ ʠ ʚ ʥʝʤ ʬʠʢʩʠʨʫʶʪʩʷ ʚʘʞʥʝʡʰʠʝ ʩʦʙʳʪʠʷ ʚʩʝʡ ʝʛʦ ʞʠʟʥʠ. 



 

 

 

 
 

ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚʦʦʙʱʝ ʪʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʜʦʢʫʤʝʥʪʦʚ. 

ɼʦʢʫʤʝʥʪʘʣʴʥʳʡ ʬʦʥʜ ʯʘʩʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʜʦʢʫʤʝʥʪʳ ʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʤʦʛʫʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʦʙʱʝʩʪʚʘ.  

ɼʦʢʫʤʝʥʪʳ ʛʨʘʜʦʦʙʨʘʟʫʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʪʨʘʞʘʶʪ  ʧʨʦʤʳʰʣʝʥʥʦʝ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʚ  ʩʣʫʯʘʝ ʦʬʦʨʤʣʝʥʠʷ ʜʦʛʦʚʦʨʥʳʭ ʦʪʥʦʰʝʥʠʡ 

ʤʝʞʜʫ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʛ ʛ. ʉʫʨʛʫʪ ʠ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ  ʥʘʰʠ ʧʦʪʦʤʢʠ ʤʦʛʫʪ ʫʥʘʩʣʝʜʦʚʘʪʴ ʙʦʛʘʪʫʶ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʥʝʬʪʷʥʦʡ 

ʠ ʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʪʦʣʴʢʦ ʛ. ʉʫʨʛʫʪʘ, ʥʦ ʠ ʚʩʝʛʦ ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ï ʖʛʨʳ, ʟʘʥʠʤʘʶʱʝʛʦ ʣʠʜʠʨʫʶʱʫʶ ʧʦʟʠʮʠʶ ʚ 

ʥʝʬʪʷʥʦʡ ʦʪʨʘʩʣʠ ʈʦʩʩʠʠ. 

ɼʦʢʫʤʝʥʪʳ ʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʦʢʫʤʝʥʪʳ ʣʠʯʥʳʭ ʘʨʭʠʚʦʚ 

ʛʨʘʞʜʘʥ ʷʚʣʷʶʪʩʷ ʮʝʥʥʝʡʰʠʤ ʠʩʪʦʨʠʯʝʩʢʠʤ ʠʩʪʦʯʥʠʢʦʤ ʧʦʟʚʦʣʷʶʱʠʤ ʯʝʨʝʟ ʣʠʯʥʫʶ 

ʞʠʟʥʴ ʛʨʘʞʜʘʥʠʥʘ ʫʚʠʜʝʪʴ ʨʘʟʚʠʪʠʝ ʤʥʦʛʠʭ ʩʦʙʳʪʠʡ ʠ ʬʘʢʪʦʚ. ɼʦʢʫʤʝʥʪʳ ʬʦʥʜʘ 

ʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʀ.ɻ. ɻʣʫʰʢʦʚʘ ʠ ɻ.ʀ. ʂʫʰʥʠʢʦʚʦʡ, ʢʘʢ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʳʩʰʝʡ 

ʰʢʦʣʳ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʠʟʫʯʝʥʠʝʤ ʠʩʪʦʨʠʠ, ʘʨʭʝʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ ʠ ʠʩʪʦʨʠʝʡ ʩʪʘʥʦʚʣʝʥʠʷ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʛ. ʉʫʨʛʫʪʝ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʘʢ ʙʳ ʥʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʦʙʱʝʩʪʚʦ, ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʣʶʙʦʛʦ 

ʘʨʭʠʚʘ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʤʘʪʝʨʠʘʣʴʥʫʶ ʠ 

ʜʫʭʦʚʥʫʶ ʞʠʟʥʴ ʦʙʱʝʩʪʚʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʠʩʪʦʨʠʯʝʩʢʦʝ, ʥʘʫʯʥʦʝ, ʩʦʮʠʘʣʴʥʦʝ, 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ, ʧʦʣʠʪʠʯʝʩʢʦʝ ʠ ʢʫʣʴʪʫʨʥʦʝ ʟʥʘʯʝʥʠʝ, ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʠ ʠʩʪʦʨʠʢʦ-

ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʥʘʨʦʜʦʚ ʥʝ ʪʦʣʴʢʦ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʦʢʨʫʛʘ ï ʖʛʨʳ, ʥʦ ʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʮʝʣʦʤ.  
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ʜʦʢʪʦʨ ʧʝʜ. ʥʘʫʢ, ʄɺɸ, ʧʨʦʬʝʩʩʦʨ  

ʀʥʩʪʠʪʫʪ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ɸʢʘʜʝʤʠʠ ʗʥʘ ɼʣʫʛʦʰʘ ʚ ʏʝʥʩʪʦʭʦʚʝ 

 

ɹʦʦʧʫʙʯʡʸ: ɺʳʧʦʣʥʝʥ ʩʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ ʩʠʪʫʘʮʠʠ ʥʘ ʨʳʥʢʝ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʫʩʣʦʚʠʡ 
ʨʝʘʣʠʟʘʮʠʠ ʠʤʤʠʛʨʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʇʦʣʴʰʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʝʢʫʱʘʷ 
ʠʤʤʠʛʨʘʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ ʇʦʣʴʰʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʨʳʥʢʘ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʪʝʤʧʦʚ 
ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ. ʆʜʥʘʢʦ, ʇʦʣʴʰʘ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʩ ʜʝʬʠʮʠʪʦʤ ʪʨʫʜʦʚʳʭ 
ʨʝʩʫʨʩʦʚ ʥʘ ʙʣʠʞʘʡʰʠʝ 10-15 ʣʝʪ. ʇʨʝʜʣʦʞʝʥʳ ʧʷʪʴ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʠʥʥʦʚʘʮʠʡ ʠʤʤʠʛʨʘʮʠʦʥʥʦʡ 
ʧʦʣʠʪʠʢʠ ʇʦʣʴʰʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʪʘʙʠʣʠʟʘʮʠʶ ʨʳʥʢʘ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ. 

ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʤʤʠʛʨʘʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ, ʪʨʫʜʦʚʳʝ ʨʝʩʫʨʩʳ, ʢʘʨʪʘ ʇʦʣʷʢʘ, ʨʝʧʘʪʨʠʘʮʠʷ, 
ʪʨʫʜʦʚʳʝ ʠʤʤʠʛʨʘʥʪʳ, ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʠʥʥʦʚʘʮʠʠ 
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Abstract: It was performed a joint analysis of the situation on the labour market and conditions for the 

implementation of the immigration policy of Poland. The results of the study showed that current immigration 
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However, Poland can provide a solution to the problem of labor shortage for the next 10-15 years. It was 
proposed five conceptual innovations of immigration policy, aimed at stabilizing the labour market. 

Key words: immigration policy, labour resources, Polish card, repatriation, labour immigrants, 
conceptual innovations 

 

ʏʞʤʵ ʡʪʪʤʞʝʧʛʙʦʡʸ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʚʤʝʩʪʥʦʤ ʘʥʘʣʠʟʝ ʩʠʪʫʘʮʠʠ ʥʘ ʨʳʥʢʝ 

ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʫʩʣʦʚʠʡ ʨʝʘʣʠʟʘʮʠʠ ʠʤʤʠʛʨʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʇʦʣʴʰʠ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʣʦʞʝʥʳ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʠʥʥʦʚʘʮʠʠ. 

 



 

 

 

 
 

ʇʚʠʧʩ ʤʡʫʞʩʙʫʬʩʴ 

ʉʦʚʨʝʤʝʥʥʳʡ ʨʳʥʦʢ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʚ ʇʦʣʴʰʝ ʪʘʢʦʚ, ʯʪʦ, ʝʩʣʠ ʇʦʣʴʰʘ ʭʦʯʝʪ 

ʩʦʭʨʘʥʠʪʴ ʥʳʥʝʰʥʠʝ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ, ʪʦ ʧʦʣʷʢʠ ʜʦʣʞʥʳ ʜʦ 2050 ʛʦʜʘ ʧʨʠʚʣʝʯʴ ʦʢʦʣʦ 5 

ʤʠʣʣʠʦʥʦʚ ʠʤʤʠʛʨʘʥʪʦʚ [1]. ɺ ʩʨʝʜʥʝʤ, ʧʦ ʤʥʝʥʠʶ ɸʩʩʦʮʠʘʮʠʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʠ 

ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʇʦʣʴʰʠ [1], ʧʦʪʨʝʙʥʦʩʪʴ ʇʦʣʴʰʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 150 ʪʳʩʷʯ ʪʨʫʜʦʚʳʭ 

ʠʤʤʠʛʨʘʥʪʦʚ ʚ ʛʦʜ. 

ʆʙʦʩʪʨʝʥʠʝ ʧʨʦʙʣʝʤʳ ʩ ʪʨʫʜʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʣʴʩʢʦʡ ʢʦʤʧʘʥʠʠ Work Service ʥʘ ʪʝʤʫ ñʕʢʦʥʦʤʠʯʝʩʢʘʷ ʤʠʛʨʘʮʠʷ ʧʦʣʷʢʦʚò. ʕʪʦ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʦʯʪʠ 4 ʤʠʣʣʠʦʥʘ ʧʦʣʷʢʦʚ (19,1% ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʇʦʣʴʰʠ) ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʝʟʜʘ ʟʘ ʛʨʘʥʠʮʫ ʥʘ ʟʘʨʘʙʦʪʢʠ [2]. 

ʇʨʠ ʵʪʦʤ, 1,5 ʤʠʣʣʠʦʥʘ ʠʟ ʥʠʭ ʧʣʘʥʠʨʫʶʪ ʵʪʦ ʩʜʝʣʘʪʴ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ [2]. ʅʘ ʵʪʦʤ ʬʦʥʝ, 

ʝʞʝʛʦʜʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 150 ʪʳʩʷʯʘʭ ʪʨʫʜʦʚʳʭ ʠʤʤʠʛʨʘʥʪʦʚ [1] ʚʳʛʣʷʜʠʪ ʥʝʩʢʦʣʴʢʦ 

ʦʧʪʠʤʠʩʪʠʯʥʦ. 

ʆʜʥʘ ʠʟ ʧʦʧʳʪʦʢ ʫʣʫʯʰʠʪʴ ʩʠʪʫʘʮʠʶ ʩ ʪʨʫʜʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʚ 

2007 ʛʦʜʫ ʧʫʪʝʤ ʧʨʠʥʷʪʠʷ ʟʘʢʦʥʘ ʈʇ çʆ ʢʘʨʪʝ ʇʦʣʷʢʘè [3]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʥʝʝ 

ʙʳʣ ʧʨʠʥʷʪ ɿʘʢʦʥ ʈʇ çʆ ʨʝʧʘʪʨʠʘʮʠʠè [4]. 

ɺʥʠʤʘʪʝʣʴʥʦʝ ʧʨʦʯʪʝʥʠʝ ɿʘʢʦʥʘ [3] ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʛʣʘʚʥʘʷ ʤʳʩʣʴ ʚʚʝʜʝʥʠʷ 

çʢʘʨʪʳ ʇʦʣʷʢʘè [5]: ʧʨʠʚʣʝʯʝʥʠʝ ʚ ʩʪʨʘʥʫ ʥʦʚʦʡ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʨʘʙʦʯʝʡ ʩʠʣʳ, 

ʦʙʫʯʝʥʠʝ ʚ ʇʦʣʴʰʝ ʥʘʠʙʦʣʝʝ ʪʘʣʘʥʪʣʠʚʦʡ ʤʦʣʦʜʝʞʠ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ ʙʳʩʪʨʦʡ 

ʘʩʩʠʤʠʣʷʮʠʝʡ ʚ ʦʙʱʝʩʪʚʝ.  

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ, ʩ ʜʥʷ ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ ɿʘʢʦʥʘ ʈʇ çʆ ʢʘʨʪʝ ʇʦʣʷʢʘè, 

ʢʘʨʪʫ çʧʦʣʷʢʘè ʧʦʣʫʯʠʣʠ ʦʢʦʣʦ 140000 ʯʝʣʦʚʝʢ [6]. ɸ ʧʨʘʚʦʤ ʥʘ ʨʝʧʘʪʨʠʘʮʠʶ 

ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ ʯʫʪʴ ʙʦʣʝʝ 5000 ʯʝʣʦʚʝʢ [7]. ʀʪʦʛʦʚʘʷ ʩʫʤʤʘ (145000 ʯʝʣʦʚʝʢ ʟʘ 8 ʣʝʪ) 

ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ ʚʝʣʠʯʠʥʳ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʨʳʥʢʘ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ (150000 

ʝʞʝʛʦʜʥʦ), ʘ ʪʘʢʞʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʥʳʥʝʰʥʠʭ ʪʝʤʧʦʚ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ, 

ʚʧʝʨʚʳʝ ʩ 2012 ʛʦʜʘ, ʚ ʥʘʯʘʣʝ 2016 ʛ. ɺɺʇ ʚ ʇʦʣʴʰʝ ʩʥʠʟʠʣʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʝʜʳʜʫʱʠʤ ʢʚʘʨʪʘʣʦʤ ʥʘ 0,1% [8]. 

ɺʳʚʦʜ: ʪʝʢʫʱʘʷ ʠʤʤʠʛʨʘʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ ʇʦʣʴʰʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʪʨʝʙʥʦʩʪʠ 



 

 

 

 

 

ʨʳʥʢʘ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʪʝʤʧʦʚ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ. 

 

ʅʞʫʧʝʴ ʡʪʪʤʞʝʧʛʙʦʡʸ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʘʟʠʨʦʚʘʣʦʩʴ ʥʘ ʩʠʩʪʝʤʥʦʤ ʧʦʜʭʦʜʝ, ʪʝʦʨʠʠ ʧʨʘʚʘ ʠ ʪʝʦʨʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʠʟʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʧʨʘʚʦʚʳʭ, ʥʘʫʯʥʳʭ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʠʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ 

ʟʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ.  

 

ʉʞʠʬʤʵʫʙʫʴ 

1. ʃʧʤʡʰʞʪʫʛʧ çʫʩʬʝʧʛʴʮ ʩʞʪʬʩʪʧʛè ʨʧʤʵʪʣʧʜʧ ʨʩʧʡʪʮʧʟʝʞʦʡʸ 

ʉʦʛʣʘʩʥʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ, ʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥʘʭ ʉʅɻ, ʧʨʦʞʠʚʘʝʪ ʦʢʦʣʦ 2,5 

ʤʠʣʣʠʦʥʦʚ ʣʠʮ ʧʦʣʴʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʣʠ ʧʦʣʴʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʩʪʠ [9]. ʉʦʛʣʘʩʥʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ [10], ʵʪʘ ʮʠʬʨʘ ʚ 7-10 ʨʘʟ ʙʦʣʴʰʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʇʦʣʴʰʘ ʠʤʝʝʪ ʦʢʦʣʦ 20-25 ʤʠʣʣʠʦʥʦʚ (ʧʦʪʦʤʢʦʚ) ʧʦʣʷʢʦʚ ʚ ʩʪʨʘʥʘʭ ʙʳʚʰʝʛʦ ʉʉʉʈ. 

ɺʳʚʦʜ: ʧʨʠ ʧʨʦʜʫʤʘʥʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʡ ʠʤʤʠʛʨʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʝ, 

ʇʦʣʴʰʘ ʤʦʞʝʪ ʥʘ ʙʣʠʞʘʡʰʠʝ 10-15 ʣʝʪ ʦʙʝʩʧʝʯʠʪʴ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʩ ʜʝʬʠʮʠʪʦʤ 

ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ. 

2. ʊʧʛʩʞʥʞʦʦʴʞ ʡʠʥʞʦʞʦʡʸ ʛ ʡʥʥʡʜʩʙʯʡʧʦʦʧʢ ʨʧʤʡʫʡʣʞ ʈʧʤʵʱʡ 

14 ʷʥʚʘʨʷ 2016 ʛ. ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʚʩʝʭ ʧʘʨʪʠʡ ʇʦʣʴʩʢʦʛʦ ʉʝʡʤʘ ʝʜʠʥʦʛʣʘʩʥʦ 

ʚʳʩʢʘʟʘʣʠʩʴ ʟʘ ʥʦʚʳʡ ʟʘʢʦʥʦʧʨʦʝʢʪ ʦ ʂʘʨʪʝ ʇʦʣʷʢʘ [11]. ʀʜʝʷ ʦ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ 

ʟʘʢʦʥ ʦ ʂʘʨʪʝ ʇʦʣʷʢʘ ʧʦʷʚʠʣʘʩʴ ʢ ʢʦʥʮʫ 2014 ʛʦʜʘ, ʢʦʛʜʘ ʦʩʪʨʦ ʚʩʪʘʣ ʚʦʧʨʦʩ ʧʦ 

ʥʘʩʝʣʝʥʠʶ ʩ ʧʦʣʴʩʢʠʤʠ ʢʦʨʥʷʤʠ, ʢʦʪʦʨʦʝ ʦʢʘʟʘʣʦʩʴ ʥʘ ʦʭʚʘʯʝʥʥʦʡ ʚʦʡʥʝ ʪʝʨʨʠʪʦʨʠʠ 

ɼʦʥʙʘʩʩʘ ʚ ʋʢʨʘʠʥʝ. ʄʠʛʨʘʮʠʦʥʥʳʡ ʢʨʠʟʠʩ ʚ ɽʚʨʦʧʝ 2015 ʛʦʜʘ ʧʦʜʪʦʣʢʥʫʣ ʧʦʣʴʩʢʠʝ 

ʚʣʘʩʪʠ ʢ ʩʢʦʨʝʡʰʝʤʫ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʷ [11]. 

ʉʫʪʴ ʠʟʤʝʥʝʥʠʡ ɿʘʢʦʥʘ ʈʇ çʆ ʢʘʨʪʝ ʇʦʣʷʢʘè ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ ʚʣʘʜʝʣʴʮʳ ʂʘʨʪ 

ʧʦʣʷʢʘ ʧʦʣʫʯʘʪ [11-13]: ʧʦʤʦʱʴ ʚ ʦʙʫʩʪʨʦʡʩʪʚʝ ʠʭ ʞʠʟʥʠ ʚ ʇʦʣʴʰʝ, ʘ ʚ ʯʨʝʟʚʳʯʘʡʥʳʭ 

ʩʠʪʫʘʮʠʷʭ (ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʢʦʥʬʣʠʢʪ ʥʘ ɼʦʥʙʘʩʩʝ) ʙʫʜʫʪ ʠʤʝʪʴ ʧʦʯʪʠ ʪʝ ʞʝ ʧʨʘʚʘ, ʯʪʦ ʠ 

ʛʨʘʞʜʘʥʝ ʇʦʣʴʰʠ. ʇʨʝʜʣʘʛʘʝʪʩʷ, ʯʪʦʙʳ ʣʠʮʘ ʩ ʂʘʨʪʘʤʠ ʧʦʣʷʢʘ ʤʦʛʣʠ ʙʝʩʧʣʘʪʥʦ 



 

 

 

 
 

ʧʦʣʫʯʘʪʴ ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʧʨʝʙʳʚʘʥʠʝ ʚ ʇʦʣʴʰʝ, ʘ ʧʦʩʣʝ ʛʦʜʘ ʧʨʦʞʠʚʘʥʠʷ ï 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʣʴʩʢʦʝ ʛʨʘʞʜʘʥʩʪʚʦ. ʊʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʤʦʞʝʪ 

ʯʘʩʪʠʯʥʦ ʦʧʣʘʯʠʚʘʪʴ ʠʤ ʢʫʨʩʳ ʧʦʣʴʩʢʦʛʦ ʷʟʳʢʘ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

ɺʣʘʜʝʣʴʮʝʚ ʂʘʨʪ ʧʦʣʷʢʘ ʤʦʛʫʪ ʦʩʚʦʙʦʜʠʪʴ ʦʪ ʢʦʥʩʫʣʴʩʢʠʭ ʩʙʦʨʦʚ ʟʘ ʚʠʟʳ ʠ ʜʨʫʛʠʝ 

ʟʘʷʚʣʝʥʠʷ. ɺʣʘʜʝʣʴʮʳ ʂʘʨʪʳ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 9 ʤʝʩʷʮʝʚ ʙʫʜʫʪ ʧʦʣʫʯʘʪʴ ʝʞʝʤʝʩʷʯʥʦʝ 

ʧʦʩʦʙʠʝ ʨʘʟʤʝʨʦʤ 600 ʟʣʦʪʳʭ (140 ʝʚʨʦ). ʄɺɼ ʇʦʣʴʰʠ ʦʞʠʜʘʝʪ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ 10 ʣʝʪ ʚ 

ʩʪʨʘʥʫ ʠʤʤʠʛʨʠʨʫʝʪ ʦʢʦʣʦ 200 ʪʳʩʷʯ ʧʦʣʷʢʦʚ ʠʟ ʩʪʨʘʥ ʉʅɻ ʠ ɹʘʣʪʠʠ [12]. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʇʦʣʴʰʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʜʚʘ ʚʘʨʠʘʥʪʘ 

ʨʝʧʘʪʨʠʘʮʠʠ. ʇʝʨʚʳʡ ʜʝʡʩʪʚʫʝʪ ʩʝʛʦʜʥʷ - ʵʪʦ ʧʨʠʛʣʘʰʝʥʠʝ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʘ 

ʚʪʦʨʦʡ ʚʘʨʠʘʥʪ ï ʧʦʤʦʱʴ ʩʦ ʩʪʦʨʦʥʳ ʦʬʠʮʠʘʣʴʥʦʡ ɺʘʨʰʘʚʳ [14]. ʅʦʚʳʡ ɿʘʢʦʥ ʈʇ çʆ 

ʨʝʧʘʪʨʠʘʮʠʠè ʤʦʞʝʪ ʦʭʚʘʪʠʪʴ ʝʱʸ 10000 ʯʝʣʦʚʝʢ [15]. 

ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ [11-14] ʩʣʝʜʫʝʪ: 

1. ʦʩʥʦʚʥʦʡ ʫʧʦʨ ʜʝʣʘʝʪʩʷ ʥʘ ʣʴʛʦʪʳ ʠ ʧʦʩʦʙʠʷ. ʕʪʠʤʠ ʣʴʛʦʪʘʤʠ ʠ ʚʳʧʣʘʪʘʤʠ 

ʧʦʣʴʩʢʠʝ ʚʣʘʩʪʠ ʧʨʠʚʣʝʢʘʶʪ ʢʦʥʪʠʥʛʝʥʪ, ʢʦʪʦʨʦʤʫ ʙʦʣʴʰʝ ʥʨʘʚʠʪʩʷ ʧʦʣʫʯʘʪʴ ʧʦʩʦʙʠʷ, 

ʯʝʤ ʘʢʪʠʚʥʦ ʠʩʢʘʪʴ ʨʘʙʦʪʫ ʠʣʠ ʩʦʟʜʘʚʘʪʴ ʩʚʦʡ ʙʠʟʥʝʩ. ʕʪʠ ʤʝʨʳ ʩʦʟʜʘʜʫʪ ʧʦʚʳʰʝʥʥʳʡ 

ʠʥʪʝʨʝʩ ʢ ʧʦʣʫʯʝʥʠʶ çʢʘʨʪʳ ʇʦʣʷʢʘè ʩʦ ʩʪʦʨʦʥʳ ʩʦʮʠʘʣʴʥʦ ʧʘʩʩʠʚʥʦʛʦ ʠ 

ʢʨʠʤʠʥʘʣʴʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ. 

2. ʥʦʚʳʡ ʧʦʜʭʦʜ ʠʛʥʦʨʠʨʫʝʪ ʩʦʮʠʘʣʴʥʦ ʘʢʪʠʚʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʟʘʚʠʩʠʤʳʭ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʩʦʩʪʦʷʪʝʣʴʥʳʭ ʧʦʣʷʢʦʚ, 

ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʩʪʨʘʥʘʭ ʙʳʚʰʝʛʦ ʉʉʉʈ. 

3. ʦʞʠʜʘʥʠʝ ʄɺɼ ʇʦʣʴʰʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 20-21 ʪʳʩ. ʠʤʤʠʛʨʘʥʪʦʚ ʧʦʣʴʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʝʞʝʛʦʜʥʦ. ʕʪʘ ʮʠʬʨʘ ʥʝ ʦʙʝʩʧʝʯʠʪ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʚ 

ʪʨʫʜʦʚʳʭ ʤʠʛʨʘʥʪʘʭ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʦʚʘʷ ʨʝʜʘʢʮʠʷ ɿʘʢʦʥʘ ʈʇ çʆ ʢʘʨʪʝ ʇʦʣʷʢʘè 

ʦʢʘʟʘʣʘʩʴ ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʡ. 

ɺʳʚʦʜ: ʪʝʢʫʱʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʠʤʤʠʛʨʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʝ ʇʦʣʴʰʠ ʦʢʘʟʘʣʠʩʴ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʥʝʩʦʩʪʦʷʪʝʣʴʥʳʤʠ, ʦʥʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʪʨʝʙʥʦʩʪʠ ʨʳʥʢʘ ʪʨʫʜʦʚʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʪʝʤʧʦʚ ʨʘʟʚʠʪʠʷ ʧʦʣʴʩʢʦʡ ʵʢʦʥʦʤʠʢʠ. 

3. ʈʸʫʵ ʣʧʦʯʞʨʫʬʙʤʵʦʴʮ ʡʦʦʧʛʙʯʡʢ ʛ ʩʞʱʞʦʡʡ ʡʥʥʡʜʩʙʯʡʧʦʦʴʮ ʨʩʧʚʤʞʥ 



 

 

 

 

 

ʇʨʦʙʣʝʤʘ ˉ1. ʂʦʥʮʝʧʪʫʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ çʜʦʢʘʟʘʪʴè ʧʦʣʴʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ 

ʩʚʦʶ ʩʚʷʟʴ ʩ ʥʘʮʠʝʡ ʯʝʨʝʟ ʙʘʟʦʚʳʝ ʟʥʘʥʠʷ ʧʦʣʴʩʢʦʛʦ ʷʟʳʢʘ, ʘ ʪʘʢʞʝ ʟʥʘʥʠʝ ʠ 

ʩʦʙʣʶʜʝʥʠʝ ʧʦʣʴʩʢʠʭ ʪʨʘʜʠʮʠʡ ʠ ʦʙʳʯʘʝʚ. 

ʈʝʰʝʥʠʝ: ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʥʦʨʤʳ çʜʦʢʘʟʘʪʴè. ɺ ʩʪʘʪʴʝ [16] 

ʦʙʦʩʥʦʚʘʥʳ ʧʨʠʯʠʥʳ ʜʣʷ ʦʪʢʘʟʘ ʦʪ ʜʘʥʥʦʡ ʥʦʨʤʳ. 

ʇʨʦʙʣʝʤʘ ˉ2. ʂʦʥʮʝʧʪʫʘʣʴʥʳʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʚ ʧʦʥʷʪʠʡʥʦʤ ʘʧʧʘʨʘʪʝ ɿʘʢʦʥʦʚ [3, 

4]. 

ʇʨʠʤʝʨ-1 ʦʪ 27.01.2016 [5]. ʆʣʴʛʘ: çʉʝʛʦʜʥʷ ʩʳʥ ʙʳʣ ʥʘ ʩʦʙʝʩʝʜʦʚʘʥʠʠ ʚ 

ʢʦʥʩʫʣʴʩʪʚʝ ʚ ʍʘʨʴʢʦʚʝ. ɽʤʫ 19 ʣʝʪ. ʗ ʠʤʝʶ çʂʘʨʪʫ ʧʦʣʷʢʘè ʠ ʦʥ ʫʢʘʟʘʣ ʤʝʥʷ, ʢʘʢ 

ʨʦʜʩʪʚʝʥʥʠʢʘ, ʠʤʝʶʱʝʛʦ ʧʦʣʴʩʢʠʝ ʢʦʨʥʠ. ʅʦ ʝʤʫ ʦʪʢʘʟʘʣʠ. ʂʦʥʩʫʣ ʩʢʘʟʘʣʘ, ʯʪʦ ʵʪʦ ʥʝ 

ʝʩʪʴ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʝʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺʦʪ ʝʩʣʠ ʙʳ ʦʥ ʙʳʣ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʤ, 

ʪʦʛʜʘ ʤʦʷ ʢʘʨʪʘ ʧʦʜʪʚʝʨʞʜʘʣʘ ʙʳ ʝʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʝè. 

ʈʝʰʝʥʠʝ: ʚ ʥʦʚʦʡ ʨʝʜʘʢʮʠʠ ɿʘʢʦʥʦʚ ʈʇ [3, 4] ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʦʙʦʟʥʘʯʠʪʴ ʧʦʥʷʪʠʷ: 

çʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʧʦʣʴʩʢʦʤʫ ʥʘʨʦʜʫè, çʧʦʣʴʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝè, çʧʦʣʴʩʢʘʷ 

ʥʘʮʠʦʥʘʣʴʥʦʩʪʴè, çʧʦʣʴʩʢʦʩʪʴè, çʧʦʣʴʩʢʠʝ ʢʦʨʥʠè ʠ ʜʨ. 

ʇʨʦʙʣʝʤʘ 3. ɹʣʦʢʠʨʦʚʘʥʠʝ ʠʤʤʠʛʨʘʮʠʠ ʚ ʇʦʣʴʰʫ ʩʦ ʩʪʦʨʦʥʳ ʩʝʤʴʠ (ʜʝʪʝʡ, 

ʩʫʧʨʫʛʦʚ ʠ ʠʭ ʨʦʜʠʪʝʣʝʡ). 

ɿʘʢʦʥʳ ʈʇ [3, 4] ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʠ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʠʤʤʠʛʨʘʮʠʠ ʚ ʇʦʣʴʰʫ 

ʜʣʷ ʯʣʝʥʦʚ ʩʝʤʴʠ ʣʠʮʘ ʧʦʣʴʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʈʝʯʴ ʠʜʝʪ ʦʙ ʦʪʢʨʳʪʠʠ ʚʠʟʳ, 

ʧʨʠʟʥʘʥʠʠ ʜʦʢʫʤʝʥʪʦʚ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʪʨʫʜʦʚʦʛʦ ʩʪʘʞʘ. ʆʪʩʫʪʩʪʚʠʝ ʫʧʨʦʱʝʥʥʦʛʦ 

ʧʦʨʷʜʢʘ ʠʤʤʠʛʨʘʮʠʠ ʚ ʇʦʣʴʰʫ ʜʣʷ ʯʣʝʥʦʚ ʩʝʤʴʠ ʣʠʮʘ ʧʦʣʴʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʝʛʦ 

ʨʦʜʠʪʝʣʝʡ ʨʝʟʢʦ ʩʥʠʞʘʝʪ ʧʦʪʦʢ ʠʤʤʠʛʨʘʥʪʦʚ. 

ʈʝʰʝʥʠʝ: ʚ ʥʦʚʦʡ ʨʝʜʘʢʮʠʠ ɿʘʢʦʥʦʚ ʈʇ [3, 4] ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʚʚʝʩʪʠ ʧʦʥʷʪʠʝ çʂʘʨʪʘ 

ʩʫʧʨʫʛʘ(ʠ) ʇʦʣʷʢʘè ʠ ʫʩʣʦʚʠʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʢʘʨʪʳ, ʩʤ. [16]. 

ʇʨʦʙʣʝʤʘ 4. ʆʪʩʫʪʩʪʚʠʝ ʧʝʨʩʦʥʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʧʫʙʣʠʯʥʦʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ɿʘʢʦʥʦʚ ʈʇ [3, 4].  

ʕʪʦ ʩʦʟʜʘʝʪ ʪʨʫʜʥʦʩʪʠ ʚ ʧʦʣʫʯʝʥʠʠ çʢʘʨʪʳ ʇʦʣʷʢʘè ʠ ʧʨʠʚʦʜʠʪ ʢ ʦʪʢʘʟʫ ʣʶʜʝʡ ʦʪ 

ʠʤʤʠʛʨʘʮʠʠ ʚ ʇʦʣʴʰʫ. 



 

 

 

 
 

ʇʨʠʤʝʨ-2 ʦʪ 30.10.2015: çʋʞʝ ʮʝʣʳʡ ʯʘʩ ʧʳʪʘʶʩʴ ʜʦʟʚʦʥʠʪʴʩʷ ʚ ɹʨʝʩʪʩʢʦʝ 

ʢʦʥʩʫʣʴʩʪʚʦ. ɺ ʦʪʚʝʪ ʣʠʰʴ ʢʦʨʦʪʢʠʝ ʛʫʜʢʠ. ʊʘʢʦʝ ʯʫʚʩʪʚʦ, ʯʪʦ ʪʫʧʦ ʪʨʫʙʢʫ ʧʦʣʦʞʠʣʠ 

ʨʷʜʦʤ ʩ ʪʝʣʝʬʦʥʦʤ ʠ ʚʩʸè [17]. 

ʇʨʠʤʝʨ-3 ʦʪ 30.10.2015: çʉʝʛʦʜʥʷ ʟʚʦʥʠʣ ʚ ɹʨʝʩʪ (ʢʦʥʩʫʣʴʩʪʚʦ), ʥʘʙʠʨʘʣ ʩʘʤ ʙʝʟ 

ʘʚʪʦʜʦʟʚʦʥʘ, ʥʘʙʠʨʘʣ ʧʦʨʷʜʢʘ 500 ʨʘʟ, ʧʦʩʪʦʷʥʥʦ ʟʘʥʷʪʦ, ʚ ʠʪʦʛʝ ʨʝʟʫʣʴʪʘʪ ʥʫʣʝʚʦʡè 

[17]. 

ʇʨʠʤʝʨ-4 ʦʪ 30.10.2015: çɺʧʝʨʚʳʝ ʟʘ ʧʦʣʛʦʜʘ ʟʚʦʥʢʦʚ ʚ ɹʨʝʩʪ ʫʩʣʳʰʘʣ ʩʣʦʚʘ 

ʚʤʝʩʪʦ ʢʦʨʦʪʢʠʭ ʛʫʜʢʦʚ! ʅʦ ʥʝ ʩʣʦʚʘ "ʩʣʫʭʘʤ" ʠʣʠ "ʜʟʝʥʴ ʜʦʙʨʳ", ʘ "ʥʘʧʨʘʚʣʝʥʠʝ 

ʧʝʨʝʛʨʫʞʝʥʦ"è [17]. 

ʇʨʠʤʝʨ-5 ʦʪ 30.06.2015: çɺ ʂʠʝʚʝ ʥʝʪ ʩʚʦʙʦʜʥʳʭ ʜʘʪ ʥʘ ʵʣʝʢʪʨʦʥʥʫʶ ʨʝʛʠʩʪʨʘʮʠʶ 

ʥʘ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʚʧʝʨʝʜè [5]. 

ʇʨʠʤʝʨ-6 ʦʪ 27.01.2016: çʷ ʟʘʧʠʩʳʚʘʣʘ ʩʳʥʘ ʥʘ ʩʦʙʝʩʝʜʦʚʘʥʠʝ, ʝʱʝ ʥʘ ʣʝʪʦ 2015 

ʛʦʜʘ ʠ ʥʘʤ ʜʘʪʫ ʧʝʨʝʥʦʩʠʣʠ 3 ʨʘʟʘè [5]. 

ʇʨʠʤʝʨ-7 ʦʪ 14.06.2015: çɺ ʠʶʣʝ 2014 ʛʦʜʘ ʩʜʘʣ ʜʦʢʫʤʝʥʪʳ ʥʘ ʢʘʨʪʫ ʧʦʣʷʢʘ, 

ʩʦʙʝʩʝʜʦʚʘʥʠʝ ʧʨʦʰʸʣ, ʩʢʘʟʘʣʠ ʟʚʦʥʠʪʴ ʫʟʥʘʚʘʪʴ. ʋʞʝ ʧʦʯʪʠ ʛʦʜ ʟʚʦʥʶ ʠ ʚʩʸ ʚʨʝʤʷ 

ʛʦʚʦʨʷʪ, ʯʪʦ ʥʠʯʝʛʦ ʥʝ ʧʨʠʰʣʦ. ɼʦʢʫʤʝʥʪʳ ʙʳʣʠ ʚʩʝ ʚ ʧʦʨʷʜʢʝ, ʫ ʤʝʥʷ ʙʘʙʫʰʢʘ ʧʦʣʴʢʘ 

ʧʦ ʜʦʢʫʤʝʥʪʘʤè [5]. 

ʇʨʠʤʝʨʳ ʧʦʢʘʟʳʚʘʶʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʚ ʧʦʣʫʯʝʥʠʠ 

çʢʘʨʪʳ ʇʦʣʷʢʘè ʠ ʨʝʧʘʪʨʠʘʮʠʠ. ʇʨʠʯʠʥʦʡ ʵʪʠʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ 

ʧʝʨʩʦʥʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʧʫʙʣʠʯʥʦʡ ʈʇ. 

ʈʝʰʝʥʠʝ: ʚ ʥʦʚʦʡ ʨʝʜʘʢʮʠʠ ɿʘʢʦʥʦʚ ʈʇ [3, 4] ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʚʚʝʩʪʠ ʤʝʨʳ 

ʧʝʨʩʦʥʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʈʇ, ʫʱʝʤʣʷʶʱʠʭ ʧʨʘʚʘ 

ʩʦʠʩʢʘʪʝʣʝʡ çʢʘʨʪʳ ʇʦʣʷʢʘè ʠʣʠ ʨʝʧʘʪʨʠʘʮʠʠ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ: ʣʠʰʝʥʠʝ ʧʨʝʤʠʠ; 

ʚʳʧʣʘʪʘ ʢʦʤʧʝʥʩʘʮʠʠ ʤʦʨʘʣʴʥʦʛʦ ʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ, ʧʦʥʝʩʝʥʥʦʛʦ ʩʦʠʩʢʘʪʝʣʝʤ 

çʢʘʨʪʳ ʇʦʣʷʢʘè ʠʣʠ ʨʝʧʘʪʨʠʘʮʠʠ; ʫʚʦʣʴʥʝʥʠʝ ʩ ʟʘʥʠʤʘʝʤʦʡ ʜʦʣʞʥʦʩʪʠ; ʫʛʦʣʦʚʥʦʝ 

ʥʘʢʘʟʘʥʠʝ ʚ ʚʠʜʝ ʣʠʰʝʥʠʷ ʩʚʦʙʦʜʳ. 

ʇʨʦʙʣʝʤʘ 5. ʆʨʠʝʥʪʘʮʠʷ ɿʘʢʦʥʦʚ ʈʇ [3, 4] ʥʘ ʩʦʮʠʘʣʴʥʦ ʧʘʩʩʠʚʥʳʡ ʢʦʥʪʠʥʛʝʥʪ 

ʠʤʤʠʛʨʘʥʪʦʚ. 



 

 

 

 

 

ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʦʣʠʪʠʢʘ ʧʨʠʚʣʝʯʝʥʠʷ ʤʠʛʨʘʥʪʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʣʴʛʦʪ ʠ ʧʦʩʦʙʠʡ 

ʧʨʠʚʝʣʘ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ʢ ʩʦʮʠʘʣʴʥʳʤ ʢʦʥʬʣʠʢʪʘʤ [18, 19]. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʝʸ 

ʨʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʟʘʪʨʘʪʳ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ. 

ʈʝʰʝʥʠʝ: ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴ ʥʦʚʫʶ ʨʝʜʘʢʮʠʶ ɿʘʢʦʥʦʚ ʈʇ [3, 4] ʥʘ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʟʘʚʠʩʠʤʫʶ, ʩʦʮʠʘʣʴʥʦ ʘʢʪʠʚʥʫʶ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʥʘ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʤʘʪʝʨʠʘʣʴʥʦ ʦʙʝʩʧʝʯʝʥʥʫʶ ʯʘʩʪʴ ʧʦʣʷʢʦʚ, 

ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʩʪʨʘʥʘʭ ʙʳʚʰʝʛʦ ʉʉʉʈ. ɼʣʷ ʵʪʦʛʦ, ʢʘʢ ʤʠʥʠʤʫʤ, ʚ ɿʘʢʦʥʝ ʈʇ çʆ 

ʨʝʧʘʪʨʠʘʮʠʠè ʥʫʞʥʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʪʨʝʪʠʡ ʚʘʨʠʘʥʪ ʨʝʧʘʪʨʠʘʮʠʠ: ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʨʝʧʘʪʨʠʘʥʪʘ. 

 

ʀɹʃʄʗʐɾʆʁɾ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʝʢʫʱʘʷ ʠʤʤʠʛʨʘʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ 

ʇʦʣʴʰʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʨʳʥʢʘ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʪʝʤʧʦʚ ʨʘʟʚʠʪʠʷ 

ʵʢʦʥʦʤʠʢʠ. ʇʨʠ ʵʪʦʤ, ʇʦʣʴʰʘ ʤʦʞʝʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ʩ ʜʝʬʠʮʠʪʦʤ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ 

ʥʘ ʙʣʠʞʘʡʰʠʝ 10-15 ʣʝʪ ʟʘ ʩʯʝʪ ʧʨʦʜʫʤʘʥʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʡ 

ʠʤʤʠʛʨʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʝ. 

ʉʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ ʩʠʪʫʘʮʠʠ ʥʘ ʨʳʥʢʝ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʫʩʣʦʚʠʡ ʨʝʘʣʠʟʘʮʠʠ 

ʠʤʤʠʛʨʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʇʦʣʴʰʠ ʜʘʣ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʣʦʞʠʪʴ ʧʷʪʴ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ 

ʠʥʥʦʚʘʮʠʡ ʠʤʤʠʛʨʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʇʦʣʴʰʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʪʘʙʠʣʠʟʘʮʠʶ ʨʳʥʢʘ 

ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ: 

1. ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʦʪʢʘʟ ʦʪ ʪʨʝʙʦʚʘʥʠʷ çʜʦʢʘʟʘʪʴè ʩʚʦʶ ʩʚʷʟʴ ʩ ʥʘʮʠʝʡ ʯʝʨʝʟ 

ʙʘʟʦʚʳʝ ʟʥʘʥʠʷ ʧʦʣʴʩʢʦʛʦ ʷʟʳʢʘ, ʘ ʪʘʢʞʝ ʟʥʘʥʠʝ ʠ ʩʦʙʣʶʜʝʥʠʝ ʧʦʣʴʩʢʠʭ ʪʨʘʜʠʮʠʡ ʠ 

ʦʙʳʯʘʝʚ. 

2. ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ, ʦʜʥʦʟʥʘʯʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ: çʧʨʠʥʘʜʣʝʞʥʦʩʪʴ 

ʢ ʧʦʣʴʩʢʦʤʫ ʥʘʨʦʜʫè, çʧʦʣʴʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝè, çʧʦʣʴʩʢʘʷ ʥʘʮʠʦʥʘʣʴʥʦʩʪʴè, 

çʧʦʣʴʩʢʦʩʪʴè, çʧʦʣʴʩʢʠʝ ʢʦʨʥʠè ʠ ʜʨ. 

3. ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʚʚʦʜ ʥʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠʤʤʠʛʨʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʚʠʜʝ 

çʂʘʨʪʳ ʩʫʧʨʫʛʘ(ʠ) ʇʦʣʷʢʘè ʠ ʦʙʦʟʥʘʯʝʥʠʝ ʫʩʣʦʚʠʡ ʧʦʣʫʯʝʥʠʷ ʵʪʦʡ ʢʘʨʪʳ. 



 

 

 

 
 

 4. ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʨ ʧʝʨʩʦʥʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ 

ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʈʇ, ʫʱʝʤʣʷʶʱʠʭ ʧʨʘʚʘ ʩʦʠʩʢʘʪʝʣʝʡ çʢʘʨʪʳ ʇʦʣʷʢʘè ʠʣʠ 

ʨʝʧʘʪʨʠʘʮʠʠ. ʊʘʢʠʤʠ ʤʝʨʘʤʠ ʤʦʛʫʪ ʙʳʪʴ: ʣʠʰʝʥʠʝ ʧʨʝʤʠʠ; ʚʳʧʣʘʪʘ ʢʦʤʧʝʥʩʘʮʠʠ 

ʤʦʨʘʣʴʥʦʛʦ ʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ, ʧʦʥʝʩʝʥʥʦʛʦ ʩʦʠʩʢʘʪʝʣʝʤ çʢʘʨʪʳ ʇʦʣʷʢʘè ʠʣʠ 

ʨʝʧʘʪʨʠʘʮʠʠ; ʫʚʦʣʴʥʝʥʠʝ ʩ ʟʘʥʠʤʘʝʤʦʡ ʜʦʣʞʥʦʩʪʠ; ʫʛʦʣʦʚʥʦʝ ʥʘʢʘʟʘʥʠʝ ʚ ʚʠʜʝ 

ʣʠʰʝʥʠʷ ʩʚʦʙʦʜʳ. 

5. ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʦʨʠʝʥʪʘʮʠʷ ʠʤʤʠʛʨʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʈʇ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʥʝʟʘʚʠʩʠʤʫʶ, ʩʦʮʠʘʣʴʥʦ ʘʢʪʠʚʥʫʶ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʥʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʤʘʪʝʨʠʘʣʴʥʦ ʦʙʝʩʧʝʯʝʥʥʫʶ ʯʘʩʪʴ ʧʦʣʷʢʦʚ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʩʪʨʘʥʘʭ 

ʙʳʚʰʝʛʦ ʉʉʉʈ. ɼʣʷ ʵʪʦʛʦ, ʢʘʢ ʤʠʥʠʤʫʤ, ʚ ɿʘʢʦʥʝ ʈʇ çʆ ʨʝʧʘʪʨʠʘʮʠʠè ʥʫʞʥʦ 

ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʪʨʝʪʠʡ ʚʘʨʠʘʥʪ ʨʝʧʘʪʨʠʘʮʠʠ: ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʨʝʧʘʪʨʠʘʥʪʘ. 

 

 ʇʨʝʜʣʦʞʝʥʥʳʝ ʧʷʪʴ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʠʥʥʦʚʘʮʠʡ ʠʤʤʠʛʨʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ 

ʇʦʣʴʰʠ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʘ ʪʨʫʜʦʚʳʭ ʠʤʤʠʛʨʘʥʪʦʚ ʧʦʣʴʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 
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ʉʪʫʜʝʥʪʢʘ ʶʨʠʜʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʌɻɹʆʋ ɺʆ çɹʫʨʷʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʂ.ʙ.ʥ., ʠ.ʦ.ʜʦʮʝʥʪʘ 

ʌɻɹʆʋ ɺʆ çɹʫʨʷʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɹʦʦʧʫʙʯʡʸ:  ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʦ ʧʦʥʷʪʠʠ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ ʚ ʨʘʤʢʘʭ 
ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʘʚʘ  ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʩʦʙʳʤ ʩʪʘʪʫʩʦʤ ʢʘʢ ʦʙʲʝʢʪʘ ʛʨʘʞʜʘʥʩʢʠʭ ʧʨʘʚ, 
ʪʘʢ ʠ ʦʙʲʝʢʪʘ ʚʟʳʩʢʘʥʠʷ ʦʙʣʘʜʘʶʪ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʠ ʞʠʣʳʝ ʧʦʤʝʱʝʥʠʷ. ɸʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ 
ʧʨʦʙʣʝʤʘ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʥʮʠʧʘ ʩʦʨʘʟʤʝʨʥʦʩʪʠ ʢ ʘʨʝʩʪʫ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ, ʚʚʠʜʫ ʚʳʩʦʢʦʡ 
ʩʪʦʠʤʦʩʪʠ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ ʠ ʝʛʦ ʦʩʦʙʦʛʦ ʛʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʘ. ɸʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʯʪʦ 
ʥʝʦʙʭʦʜʠʤʳ ʨʘʟʲʷʩʥʝʥʠʷ ʚʳʩʰʠʭ ʩʫʜʝʙʥʳʭ ʦʨʛʘʥʦʚ ʦ ʧʦʨʷʜʢʝ ʧʨʠʤʝʥʝʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʘʨʝʩʪʘ 
ʠʤʫʱʝʩʪʚʘ ʧʨʠʥʮʠʧʘ ʩʦʦʪʥʦʩʠʤʦʩʪʠ ʤʝʨ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʦʙʲʝʤʫ ʪʨʝʙʦʚʘʥʠʡ ʧʦ 
ʠʩʧʦʣʥʠʪʝʣʴʥʦʤʫ ʜʦʢʫʤʝʥʪʫ. 

ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʥʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦ, ʠʩʧʦʣʥʠʪʝʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʠʟʲʷʪʠʝ, ʟʘʢʦʥ. 
 

TITLE OF THE ARTICLE 
Tsidenova V.S. 
Baldaeva R.A. 

Abstract: enforcement proceedings. Special status as an object of civil rights, and object collection 
possess the land and dwellings. It is important to apply the principle of proportionality to the arrest of 
immovable property, due to the high cost of real estate and special civil-legal status. The authors believe that 
the necessary explanations to the higher judiciary about the order of application against seizure of the principle 
of correlated measures of enforcement of the requirements of the Executive document. 

Key words: real estate, enforcement proceedings, seizure and the law. 

 

ʅʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦ, ʚʳʩʪʫʧʘʝʪ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʦʙʲʝʢʪʦʤ 

ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʦʨʦʪʘ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠ ʮʝʥʥʳʭ ʚʠʜʦʚ ʠʤʫʱʝʩʪʚʘ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ. ʆʩʦʙʝʥʥʦʩʪʴ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ ʚ ʨʘʤʢʘʭ 

ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʘʚʘ ʦʧʨʝʜʝʣʷʝʪ ʦʩʦʙʳʡ ʝʛʦ ʧʨʦʮʝʩʩʫʘʣʴʥʳʡ ʧʨʘʚʦʚʦʡ ʩʪʘʪʫʩ ʚ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʂʘʢ ʦʙʲʝʢʪ ʦʙʨʘʱʝʥʠʷ ʚʟʳʩʢʘʥʠʷ ʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʤ 














































































































































































