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ɸʥʥʦʪʘʮʠʷ 
ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʚʢʠ ʤʝʤʙʨʘʥ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ ʧʨʠ ʦʯʠʩʪʢʝ ʧʨʠʨʦʜʥʳʭ 

ʚʦʜ. ʇʨʝʜʣʦʞʝʥʘ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʧʨʦʙʦʚʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʤʳʚʢʠ ʤʝʤʙʨʘʥ ʚ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ ʧʨʠ 

ʧʦʤʦʱʠ ʢʦʤʧʣʝʢʩʦʥʦʚ ʠ ʇɸɺ.  

Abstract 
The problems of chemical washing of ultrafiltration membranes during the purification of natural waters are 

considered. The proposed and experimentally tested technology of washing the membranes in an alkaline medium 

using complexones and surfactants. 
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ʚʦʜ, ʧʨʦʤʳʚʦʯʥʳʝ ʨʘʩʪʚʦʨʳ 
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ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ. ʆʜʥʘʢʦ ʚʦʜʘ ʧʦʚʝʨʭ-

ʥʦʩʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠʤʝʝʪ ʪʝʥʜʝʥ-

ʮʠʶ ʢ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʠʟ-ʟʘ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʛʘʪʠʚʥʳʤ ʪʝʥʜʝʥʮʠʷʤ 

ʧʦ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʫ ʧʦʪʨʝʙʠʪʝʣʷ. ʕʪʠ 

ʬʘʢʪʦʨʳ ʧʨʠʚʦʜʷʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʠʩʢʘ ʥʦʚʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʙʳ ʧʦʟʚʦʣʠʣʠ ʧʦʣʫʯʘʪʴ ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʦʝ ʢʘʯʝ-

ʩʪʚʦ ʚʦʜʳ ʧʨʠ ʰʠʨʦʢʦʤ ʢʦʣʝʙʘʥʠʠ ʫʨʦʚʥʷ ʟʘʛʨʷʟ-

ʥʝʥʥʦʩʪʠ ʠʩʪʦʯʥʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ. ʄʝʤʙʨʘʥʥʳʝ ʪʝʭ-

ʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʷʪ ʦʯʠʩʪʢʫ ʚʦʜʳ ʥʘ ʬʠ-

ʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʧʨʠ ʧʨʘʚʠʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʤʦʛʫʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʩʪʘʙʠʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʫ 

ʧʦʪʨʝʙʠʪʝʣʷ.  

ɼʣʷ ʧʨʝʩʥʦʚʦʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʭʘʨʘʢʪʝʨʥʘ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʦʨʛʘʥʠ-

ʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʠ ʭʣʦʨʠʨʦʚʘʥʠʠ 

ʚʦʜʳ ʦʙʨʘʟʫʶʪ ʚʪʦʨʠʯʥʳʝ ʤʫʪʘʛʝʥʥʳʝ ʧʨʦʜʫʢʪʳ ï 

ʪʨʠʛʘʣʦʛʝʥʤʝʪʘʥʳ. ɼʣʷ ʫʜʘʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝ-

ʱʝʩʪʚ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʫʣʴʪʨʘ-

ʬʠʣʴʪʨʘʮʠʠ, ʢʦʪʦʨʘʷ ʩʘʤʘ ʧʦ ʩʝʙʝ ʩʧʦʩʦʙʥʘ ʫʜʘʣʷʪʴ 

ʜʦ 60% ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʧʨʠ ʨʝʘʛʝʥʪʥʦʤ ʫʩʠ-

ʣʝʥʠʝ ʥʝ ʤʝʥʝʝ 80%, ʘ ʧʨʠ ʪʝʭʥʦʣʦʛʠʠ ʤʦʜʠʬʠʢʘ-

ʮʠʠ ʜʦ 95-99% [1]. ʊʘʢʦʝ ʛʣʫʙʦʢʦʝ ʫʜʘʣʝʥʠʝ ʦʨʛʘ-

ʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʭʣʦ-

ʨʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ.  
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ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʬʘʢ-

ʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦ-

ʤʳʚʢʘʭ ʤʝʤʙʨʘʥʥʳʭ ʤʦʜʫʣʝʡ. ʍʠʤʠʯʝʩʢʠʝ ʧʨʦ-

ʤʳʚʢʠ (CIP) ʧʨʦʚʦʜʷʪʩʷ ʧʨʠ ʫʩʣʦʚʠʠ ʥʝʦʙʨʘʪʠʤʦʛʦ 

ʧʘʜʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʝʤʙʨʘʥʳ ʥʘ 80%. 

ʅʝʦʙʨʘʪʠʤʳʤʠ ʩʯʠʪʘʝʪʩʷ ʧʘʜʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʝʛʦ ʥʝʚʦʟʤʦʞʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʧʨʠ ʧʦʤʦʱʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʨʦʤʳʚʦʢ. ʕʪʦ ʧʨʦʠʩ-

ʭʦʜʠʪ ʧʦ ʪʦʡ ʧʨʠʯʠʥʝ, ʯʪʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʤ-

ʙʨʘʥʳ ʬʦʨʤʠʨʫʝʪʩʷ ʩʣʦʡ ʦʪʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʡ 

ʥʘʟʳʚʘʝʪʩʷ ʛʝʣʝʚʳʤ ʩʣʦʝʤ [2]. ʕʪʦ ʩʣʦʡ ʩʦʩʪʦʠʪ ʠʟ 

ʚʝʱʝʩʪʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞ-

ʜʝʥʠʷ ʪʘʢʠʭ ʢʘʢ ʛʫʤʠʥʦʚʳʝ ʠ ʬʫʣʴʬʦʢʠʩʣʦʪʳ, ʢʘʣʴ-

ʮʠʡ, ʤʘʛʠʡ, ʞʝʣʝʟʦ. ʇʨʠ ʪʘʢʦʤ ʩʦʯʝʪʘʥʠʠ ʟʘʛʨʷʟʥʝ-

ʥʠʡ ʜʣʷ ʉIP ʧʨʦʤʳʚʢʠ ʤʝʤʙʨʘʥ ʠʩʧʦʣʴʟʫʶʪ ʢʠʩ-

ʣʦʪʥʳʝ (2ÒʨʅÒ4) ʠ ʱʝʣʦʯʥʳʝ ʧʨʦʤʳʚʢʠ 

(10ÒʨʅÒ11) [3]. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʤʳʚʢʠ ʧʨʦʭʦ-

ʜʷʪ ʚ ʜʚʘ ʵʪʘʧʘ, ʤʝʞʜʫ ʢʘʞʜʳʤ ʵʪʘʧʦʤ ʪʨʝʙʫʝʪʩʷ 

ʦʪʤʳʚʢʘ ʤʝʤʙʨʘʥʳ ʜʦ ʥʝʡʪʨʘʣʴʥʦʛʦ ʨʅ, ʯʪʦ ʚʣʝʯʝʪ 

ʟʘ ʩʦʙʦʡ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʥʳʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨ-

ʩʦʚ, ʧʦʚʳʰʝʥʥʳʡ ʨʘʩʭʦʜ ʚʦʜʳ ʥʘ ʩʦʙʩʪʚʝʥʥʦ 

ʥʫʞʜʳ. 

ʅʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʙʳ ʧʦʟʚʦʣʠʣʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʢʦʤʧʣʝʢʩʦʥʳ ʠ ʇɸɺʳ ʩʧʦʩʦʙʥʳ ʧʨʦʚʦʜʠʪʴ ʦʪ-

ʤʳʚʢʫ ʚ ʦʜʠʥ ʵʪʘʧ. ʊʘʢʞʝ ʦʧʠʨʘʷʩʴ ʥʘ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠʝ ʦʩʥʦʚʳ ʠ ʨʷʜ ʥʘʣʘʜʦʯʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʇɸɺ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʳʡ ʜʝʪʝʨʛʠ-

ʨʫʶʱʠʡ ʵʬʬʝʢʪ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʢʦʥʩʪʘʥʪʳ ʤʠ-

ʮʝʣʣʦʦʙʨʘʟʦʚʘʥʠʷ [4]. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʤʳʚʦʯ-

ʥʳʝ ʨʘʩʪʚʦʨʳ ʜʦʣʞʥʳ ʩʦʩʪʦʷʪʴ ʠʟ ʢʦʤʧʣʝʢʪʦʥʦʚ ʠ 

ʇɸɺʦʚ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʙʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʠ 

ʧʨʝʜʣʦʞʝʥʳ ʨʝʮʝʧʪʫʨʳ ʤʦʶʱʠʭ ʘʛʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ.1 

ʊʘʙʣʠʮʘ 1. 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠʥʷʪʳʭ ʢ ʠʩʧʳʪʘʥʠʶ ʧʨʦʤʳʚʦʯʥʳʭ ʨʘʩʪʚʦʨʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

CIP ʧʨʦʤʳʚʦʢ 

 ̄ʧ.ʧ. ʅʘʠʤʝʥʦʚʘʥʠʝ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ 
ʂʦʥʮʝʥʪʨʘʮʠʷ, % 

 

ʈʘʩʪʚʦʨ ˉ1 
ʕɼʊɸ - Na4-EDTA 1,23 

ʃʘʫʨʠʣʩʫʣʬʘʪ ʥʘʪʨʠʷ (SDS) - ʉ12ʅ25SO4Na 0,29 

ʈʘʩʪʚʦʨ ˉ2 
ʊʨʠʧʦʣʠʬʦʩʬʘʪ ʥʘʪʨʠʷ - Na5P3O10 2,22 

ʉ12ʅ25SO4Na 0,29 

 ʉ12ʅ25SO4Na 0,29 

ʈʘʩʪʚʦʨ ˉ3 Na5P3O10 2,22 

 Na4-EDTA 1,23 

 

ɼʘʣʝʝ ʜʣʷ ʫʜʦʙʩʪʚʘ ʚʩʝ ʨʘʩʪʚʦʨʳ ʙʫʜʫʪ ʥʘʟʳ-

ʚʘʪʴʩʷ ʩʦʛʣʘʩʥʦ ʠʭ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʘʤ ʚ ʪʘʙʣʠʮʝ. 

ɺ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʦʧʳʪʘʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʨʝʮʝʧʪʫʨʘ ˉ3 ʦʪʤʳʚʘʝʪ ʜʦ 99% ʧʦʚʝʨʭʥʦʩʪʴ ʤʝʤ-

ʙʨʘʥʳ ʟʘ 90 ʤʠʥ., ʜʣʷ ʨʝʮʝʧʪʫʨ ˉ 1 ʠ 2 ʵʪʦ ʚʨʝʤʷ 

ʩʦʩʪʘʚʠʣʦ 120 ʤʠʥʫʪ. ʇʨʠ ʵʪʦʤ ʧʦʜʜʝʨʞʠʚʘʣʠʩʴ 

ʦʜʠʥʘʢʦʚʳʝ ʬʠʟʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ: 

- ʧʦʜʜʝʨʞʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʪʨʝʭ ʨʝʞʠʤʝ 

34Ñ10ʉ; 

- ʨʘʩʭʦʜ ʧʨʦʤʳʚʦʯʥʦʛʦ ʨʘʩʪʚʦʨʘ 220Ñ10% ʣ/ʤ2 

ʯ (ʜʘʚʣʝʥʠʝ ʠʟʤʝʥʷʣʦʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ 

ʦʪʤʳʚʢʠ); 

- ʨʅ ʨʘʩʪʚʦʨʘ ʨʘʚʥʦʝ 11Ñ5% ʝʜ; 

- ʚʨʝʤʷ ʦʪ 30 ʤʠʥʫʪ ʜʦ 2 ʯʘʩʦʚ. 

ɼʘʣʝʝ ʧʨʝʜʩʪʦʷʣʦ ʚʳʷʩʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

CIP ʧʨʦʤʳʚʢʠ ʤʝʤʙʨʘʥ ʧʨʠ ʯʝʨʝʜʦʚʘʥʠʠ ʨʘʩʪʚʦʨʦʚ 

ˉ 1 ʠ ˉ 2, ʪ.ʢ. ʠʭ ʩʦʚʤʝʩʪʥʳʡ ʩʦʩʪʘʚ ʙʣʠʟʦʢ ʢ ʩʦ-

ʩʪʘʚʫ ˉ3. ʅʠʞʝ ʧʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʯʠʩʪʢʠ 

ʤʝʤʙʨʘʥ ʧʨʠ ʧʦʤʦʱʠ ʯʝʨʝʜʦʚʘʥʠʷ ʨʘʩʪʚʦʨʦʚ ˉ1 ʠ 

ˉ2 ʧʨʠ ʨʘʟʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʤʳʚʢʠ ʠ ʨʘʟʣʠʯ-

ʥʳʭ ʧʦʨʷʜʢʘʭ ʠ ʢʦʤʙʠʥʘʮʠʷʭ ʨʠʩ. 1 (ʘ,ʙ). ʈʘʩʪʚʦʨ 

ˉ3 ʥʝ ʙʨʘʣʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪ.ʢ. ʦʥ ʩʦʜʝʨʞʠʪ ʚʩʝ 

ʘʢʪʠʚʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ ʨʘʩʪʚʦʨʘ ˉ1 ʠ ˉ2 

 

 
ʈʠʩ.1 (ʘ) ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʯʠʩʪʢʠ ʤʝʤʙʨʘʥ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʯʝʨʝʜʦʚʘʥʠʷ ʨʘʩʪʚʦʨʦʚ ˉ1 ʠ ˉ2 ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʧʨʠ ʨʘʚʥʦʤ ʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ. 
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ʇʦʩʢʦʣʴʢʫ ʨʘʩʪʚʦʨ ˉ1 ʫʜʘʣʷʝʪ ʟʘʛʨʷʟʥʝʥʠʝ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʤʙʨʘʥʳ ʛʠʜʨʦʣʠʟʦʤ ʠ ʧʦʩʣʝʜʫʶ-

ʱʝʡ ʩʦʣʶʙʠʣʠʟʘʮʠʝʡ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʧʨʠ-

ʤʝʥʝʥʠʷ ʯʝʪʳʨʝʭʟʘʤʝʱʝʥʥʦʛʦ ʕɼʊɸ ʠ ʇɸɺ ʚ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʧʨʝʚʳʰʘʶʱʝʡ ʢʦʥʩʪʘʥʪʫ ʤʠʮʝʣʦʦʙʨʘ-

ʟʦʚʘʥʠʷ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʩʪʚʦʨʘ ˉ1 ʤʘʪʨʠʮʘ 

ʦʙʨʘʩʪʘʥʠʷ ʩʣʦʷ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʦʨʠʩʪʦʡ ʠ ʦʙ-

ʣʝʛʯʘʝʪ ʧʝʨʝʥʦʩ ʤʦʣʝʢʫʣ ʟʘ ʩʯʝʪ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʫ-

ʶʱʠʭ ʩʚʦʡʩʪʚ ʕɼʊɸ ʠʟ ʩʣʦʷ ʟʘʛʨʷʟʥʝʥʠʡ. ʄʦʣʝ-

ʢʫʣʳ ʕɼʊɸ ʭʝʣʘʪʠʨʫʶʪ Ca2+ ʚ ʤʘʪʨʠʮʝ ʟʘʛʨʷʟʥʷʶ-

ʱʝʛʦ ʩʣʦʷ ʠ ʨʘʟʨʫʰʘʶʪ ʝʛʦ ʩʪʨʫʢʪʫʨʥʫʶ 

ʮʝʣʦʩʪʥʦʩʪʴ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ SDS ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʜʝʪʝʛʠʨʫʶʱʠʡ ʵʬʬʝʢʪ, ʘ ʨʘʩʪʚʦʨ ˉ2 ʩʦʜʝʨʞʘʱʠʡ 

Na5P3O10, ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʫʶʱʝʛʦ 

ʘʛʝʥʪʘ, ʧʝʨʝʚʦʜʠʪ ʠʟ ʛʝʣʷ ʚ ʨʘʩʪʚʦʨʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʪʘʢʠʝ ʤʘʣʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ, ʢʘʢ ʢʘʨʙʦʥʘʪʳ ʢʘʣʴ-

ʮʠʷ, ʤʘʛʥʠʷ ʠ ʤʘʨʛʘʥʮʘ, ʦʢʠʩʣʳ ʞʝʣʝʟʘ, ʘʣʶʤʠʥʠʡ 

ʠ ʜʨ. ʄʦʶʱʠʡ ʵʬʬʝʢʪ ʜʦʧʦʣʥʷʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʦ-

ʘʢʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʘʥʠʦʥʥʦʛʦ SDS. ʉʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ CIP ʧʨʦ-

ʤʳʚʢʠ ʥʘʙʣʶʜʘʝʪʩʷ, ʢʦʛʜʘ ʟʘʛʨʷʟʥʝʥʥʫʶ ʤʝʤʙʨʘʥʫ 

ʦʯʠʱʘʶʪ ʧʨʠ ʧʦʤʦʱʠ ʨʘʩʪʚʦʨʘ ˉ1 ʠ ʟʘʪʝʤ ʨʘʩʪʚʦ-

ʨʦʤ ˉ2 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤ, ʢʦʛʜʘ ʤʝʤʙʨʘʥʫ ʦʯʠ-

ʱʘʶʪ ʪʦʣʴʢʦ ʨʘʩʪʚʦʨʘʤʠ ˉ1 ʠʣʠ ˉ2, ʯʪʦ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʠ ʥʘʣʘʜʦʯʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʠʩʧʦʣʴʟʫʷ ʧʨʠ CIP 

ʧʨʦʤʳʚʢʝ ʯʝʨʝʜʦʚʘʥʠʝ ʜʚʫʭ ʨʘʩʪʚʦʨʦʚ, ʧʦʟʚʦʣʠʣʦ 

ʩʦʢʨʘʪʠʪʴ ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʙʱʝʛʦ ʧʨʦʮʝʩʩʘ ʦʯʠʩʪʢʠ. 

 

 
ʈʠʩ.1 (ʙ) ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʯʠʩʪʢʠ ʤʝʤʙʨʘʥ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʯʝʨʝʜʦʚʘʥʠʷ ʨʘʩʪʚʦʨʦʚ ˉ2 ʠ ˉ1 ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʧʨʠ ʨʘʚʥʦʤ ʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ. 

 

ʕʪʦʪ ʵʢʩʧʝʨʠʤʝʥʪ ʥʘʪʦʣʢʥʫʣ ʥʘ ʤʳʩʣʴ, ʯʪʦ ʚ 

ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ, ʤʦʶʱʝʛʦ ʨʝʘʛʝʥʪʘ ʤʦʞʝʪ ʙʳʣʴ 

ʠʩʧʦʣʴʟʦʚʘʥ NaOH, ʢʦʪʦʨʳʡ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʧʨʠʚʝʜʝʪ ʢ ʛʠʜʨʦʣʠʟʫ ʟʘʛʨʷʟʥʝʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʤʝʤʙʨʘʥʳ, ʘ ʜʘʣʝʝ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʶ-

ʙʦʛʦ ʠʟ ʨʘʩʪʚʦʨʦʚ. ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠʭ ʠʟʳʩʢʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ 

ʵʬʬʝʢʪʘ ʦʪʤʳʚʢʠ ʤʝʤʙʨʘʥʳ, ʧʨʦʠʟʚʝʣʠ ʩʣʝʜʫʶ-

ʱʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʄʝʤʙʨʘʥʫ ʩ ʪʫʧʠʢʦʚʳʤ ʨʝʞʠ-

ʤʦʤ ʬʠʣʴʪʨʘʮʠʠ ʦʙʨʘʙʦʪʘʣʠ ʠʩʭʦʜʥʦʡ ʚʦʜʦʡ ʜʦ ʟʘ-

ʢʫʧʦʨʠʚʘʥʠʷ ʧʦʨ ʥʘ 80% ʦʪ ʥʘʯʘʣʴʥʦʡ ʬʠʣʴʪʨʫʶ-

ʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʨʠʩ. 2 (ʘ) 

 

ʘ  ʙ  

ʈʠʩ.2 (ʘ,ʙ) ʇʦʚʝʨʭʥʦʩʪʠ ʤʝʤʙʨʘʥʳ ʧʦʩʣʝ ʝʝ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠ ʧʦʤʦʤʱʠ ʤʦʜʫʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ (ʘ) 

ʠ ʧʦʩʣʝ ʟʘʤʘʯʠʚʘʥʠʠ ʚ ʝʜʢʦʤ ʥʘʪʨʝ (ʙ) 
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ʇʦʩʣʝ ʯʝʛʦ ʤʝʤʙʨʘʥʘ ʙʳʣʘ ʧʦʤʝʱʝʥʘ ʥʘ 15 ʤʠ-

ʥʫʪ ʚ ʨʘʩʪʚʦʨʝ ʝʜʢʦʛʦ ʥʘʪʨʘ ʨʠʩ.2 (ʙ). ʇʦ ʨʝʟʫʣʴʪʘ-

ʪʘʤ ʚʠʟʫʘʣʴʥʦʛʦ ʦʩʤʦʪʨʘ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʯʝʪʢʦ 

ʚʠʜʥʦ ʨʘʟʙʫʭʘʥʠʝ ï ʛʠʜʨʦʣʠʟ ʟʘʛʨʷʟʥʝʥʠʡ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʤʝʤʙʨʘʥʳ. ɹʳʣʦ ʩʜʝʣʘʥʦ ʧʨʝʜʧʦʣʦʞʝ-

ʥʠʝ, ʯʪʦ ʥʘ ʧʝʨʦʚʦʤ ʵʪʘʧʝ ʦʪʤʳʚʢʠ ʩʦʟʜʘʶʪʩʷ ʙʣʘ-

ʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʩʦʣʶʙʠʣʠ-

ʟʘʮʠʠ ʟʘʛʨʷʟʥʝʥʠʡ ʨʘʩʪʚʦʨʘʤʠ ʇɸɺ ʠ 

ʢʦʤʧʣʝʢʦʩʦʦʙʨʘʟʦʚʘʥʠʷ ʟʘ ʩʯʝʪ ʕɼʊɸ ʠʣʠ 

Na5P3O10. ʉʦʛʣʘʩʥʦ ʪʘʢʦʡ ʧʦʩʪʘʥʦʚʢʠ ʚʦʧʨʦʩʘ ʠ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʩʣʝʜʫʶʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʨʠʩ 3 (ʘ) ʧʦʢʘʟʳʚʘʝʪ, ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ NaOH+ʨʘʩʪʚʦʨ ˉ1-3 ʢʘʞʜʦʝ ʩʦʯʝʪʘʥʠʝ 

ʨʘʩʪʚʦʨʦʚ ʧʨʠʤʝʥʷʣʠ ʧʦ 15 ʤʠʥ, ʦʙʱʝʝ ʚʨʝʤʷ ʦʙʨʘ-

ʙʦʪʢʠ ʩʦʩʪʘʚʠʣʦ 30 ʤʠʥ.  

 

 
ʈʠʩ.3 (ʘ) CIP ʧʨʦʤʳʚʢʘ ʤʝʤʙʨʘʥʳ ʧʨʠ ʧʦʤʦʱʠ NaOH ʠ ʧʨʦʤʳʚʦʯʥʳʭ ʨʘʩʪʚʦʨʦʚ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ. 

 

ʅʘ ʨʠʩ. 3 (ʙ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦʙʨʘʙʦʪʢʠ 

ʧʨʠ 60 ʤʠʥʫʪʘʭ ʢʦʥʪʘʢʪʘ NaOH ʠ ʧʨʦʤʳʚʦʯʥʳʭ 

ʨʘʩʪʚʦʨʦʚ. ʊʘʢ ʤʳ ʚʠʜʠʤ, ʯʪʦ ʧʨʠ CIP ʧʨʦʤʳʚʢʝ 

ʨʘʩʪʚʦʨʳ ˉ2 ʠ 3 ʦʙʝʩʧʝʯʠʣʠ ʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʝʤʙʨʘʥʳ. 

 

 
ʈʠʩ.3 (ʙ) CIP ʧʨʦʤʳʚʢʘ ʤʝʤʙʨʘʥʳ ʧʨʠ ʧʦʤʦʱʠ NaOH ʠ ʧʨʦʤʳʚʦʯʥʳʭ ʨʘʩʪʚʦʨʦʚ ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥʫʪ 

 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʉIP ʧʨʦʤʳʚʢʠ ʚ ʪʝʯʝʥʠʝ 90 

ʤʠʥʫʪ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3 (ʚ), ʧʦ 45 ʤʠʥʫʪ ʧʨʦʤʳʚʢʘ 

ʚ ʢʘʞʜʦʤ ʨʘʩʪʚʦʨʝ. 

 
ʈʠʩ.3 (ʚ) CIP ʧʨʦʤʳʚʢʘ ʤʝʤʙʨʘʥʳ ʧʨʠ ʧʦʤʦʱʠ NaOH ʠ ʧʨʦʤʳʚʦʯʥʳʭ ʨʘʩʪʚʦʨʦʚ ʚ ʪʝʯʝʥʠʝ 90 ʤʠʥʫʪ 
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ʊʘʢʞʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʷʜ ʠʩʧʳʪʘʥʠʡ ʧʦ ʠʟʤʝʥʝ-

ʥʠʶ ʦʯʝʨʝʜʥʦʩʪʠ ʧʨʦʤʳʚʢʠ ʩʥʘʯʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʧʨʦʤʳʚʦʯʥʳʝ ʨʘʩʪʚʦʨʳ, ʘ ʟʘʪʝʤ NaOH. ʆʙʱʠʡ ʵʬ-

ʬʝʢʪ ʦʯʠʩʪʢʠ ʦʢʘʟʘʣʩʷ ʥʠʞʝ, ʯʝʤ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʝʜʠʥʠʯʥʦʛʦ ʤʦʶʱʝʛʦ ʨʘʩʪʚʦʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʪʘʥʦʚʠʪʴʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ 

ʦʯʠʩʪʢʘ ʇɸɺ+ʢʦʤʧʣʝʢʩʦʥ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ 

ʦʙʨʘʟʦʚʘʥʠʷ ʤʠʮʝʣʣ ʇɸɺ ʚʦʢʨʫʛ ʟʘʛʨʷʟʥʷʶʱʝʛʦ 

ʚʝʱʝʩʪʚʘ ʠ ʧʝʨʝʥʦʩʘ ʟʘʛʨʷʟʥʷʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʩ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʤʝʤʙʨʘʥʳ ʥʘ ʦʙʲʝʤʥʳʡ ʨʘʩʪʚʦʨ. ʄʦʣʝ-

ʢʫʣʳ ʇɸɺ ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʢʦʥʢʨʝʪʥʦ ʩ Ca2 ʚ 

ʢʦʤʧʣʝʢʩʝ ʛʫʤʠʥʦʚʘʷ ʢʠʩʣʦʪʘ-ʢʘʣʴʮʠʡ, ʘ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʕɼʊɸ ʠ Na5P3O10. ʧʨʦʠʟʚʦʜʠʪ ʜʝʧʨʦʪʦʥʠ-

ʨʦʚʘʥʠʝ ʩʣʦʷ ʨʘʟʨʳʭʣʝʥʥʦʛʦ ʛʝʣʷ. ʂʦʛʜʘ NaOH ʜʦ-

ʙʘʚʣʷʶʪ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ ʦʯʠʱʘʶʱʝʛʦ ʘʛʝʥʪʘ, 

ʤʘʪʨʠʮʘ ʛʝʣʝʚʦʛʦ ʩʣʦʷ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʦʨʠʩʪʦʡ 

ʠʟ-ʟʘ ʧʨʦʮʝʩʩʘ ʛʠʜʨʦʣʠʟʘ ʟʘʛʨʷʟʥʝʥʠʡ. ʕʪʦ ʦʙʣʝʛ-

ʯʘʝʪ ʧʨʦʮʝʩʩ ʨʘʟʨʳʚʘ ʭʠʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʚ ʤʘʪʨʠʮʝ 

ʛʝʣʝʚʦʛʦ ʩʣʦʷ ʠ ʪʝʤ ʩʘʤʳʤ ʫʩʠʣʠʚʘʝʪ ʤʦʶʱʠʡ ʵʬ-

ʬʝʢʪ, ʦʙʨʘʟʫʷ ʤʠʮʝʣʣʳ ʚʦʢʨʫʛ ʟʘʛʨʷʟʥʷʶʱʝʛʦ ʚʝ-

ʱʝʩʪʚʘ ʠ ʪʨʘʥʩʧʦʨʪʠʨʫʷ ʝʛʦ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʤ-

ʙʨʘʥʳ ʚ ʦʙʲʝʤʥʳʡ ʨʘʩʪʚʦʨ. ʊʘʢʞʝ ʩʪʦʠʪ ʟʘʤʝʪʠʪʴ, 

ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ Na5P3O10. ʚ ʩʦʩʪʘʚʝ ʧʨʦʤʳʚʦʯʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʕɼʊɸ. 

ɺʳʚʦʜʳ 

1. ʈʘʟʨʘʙʦʪʘʥ ʧʨʦʮʝʩʩ CIP ʧʨʦʤʳʚʦʢ ʙʝʟ 

ʧʝʨʝʭʦʜʘ ʤʝʞʜʫ ʢʠʩʣʦʪʥʳʤʠ ʠ ʱʝʣʦʯʥʳʤʠ 

ʧʨʦʤʳʚʢʘʤʠ. ʏʪʦ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʥʠʬʠʮʠʨʦʚʘʪʴ ʨʝʘʛʝʥʪʥʫʶ ʙʘʟʫ, ʘ ʪʘʢʞʝ ʩʦʢʨʘʪʠʪʴ 

ʚʨʝʤʷ, ʚʦʜʫ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʥʘ ʦʪʤʳʚʢʫ ʤʝʤʙʨʘʥ 

ʜʦ ʥʝʡʪʨʘʣʴʥʦʛʦ ʨʅ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʨʠ ʧʝʨʝʭʦʜʝ ʩ 

ʦʜʥʦʛʦ ʨʝʘʛʝʥʪʘ ʥʘ ʜʨʫʛʦʡ 

2. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʉIP ʧʨʦʤʳʚʦʢ 
ʧʨʝʜʣʦʞʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʱʝʣʦʯʥʦʡ ʧʨʦʤʳʚʢʠ 

ʤʝʤʙʨʘʥ, ʧʦʟʚʦʣʷʶʱʘʷ ʫʜʘʣʠʪʴ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʢʦʤʧʣʝʢʩʳ ʛʫʤʠʥʦʚʳʭ ʠ 

ʬʫʣʴʚʦʢʠʩʣʦʪ ʩ ʤʝʪʘʣʣʘʤʠ 

3.  ʈʘʟʨʘʙʦʪʘʥʳ ʩʦʩʪʘʚʳ ʨʝʘʛʝʥʪʦʚ ʜʣʷ CIP 

ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʠ ʧʨʘʚʠʣʴʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʨʝʘʛʝʥʪʦʚ ʧʦʣʫʯʠʪʴ ʧʦʣʥʦʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʬʠʣʴʪʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʤʝʤʙʨʘʥ ʚ ʪʝʯʝʥʠʝ 60-90 ʤʠʥʫʪ. ʏʪʦ ʧʨʠʤʝʨʥʦ ʥʘ 

ʪʨʝʪʴ ʥʠʞʝ ʦʙʳʯʥʦʛʦ ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʥʘ 

ʭʠʤʠʯʝʩʢʫʶ ʨʝʛʝʥʝʨʘʮʠʶ ʤʝʤʙʨʘʥ. 

4. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʧʨʝʜʝʣʝʥʦ ʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʨʝʘʛʝʥʪʘʭ ʠ ʚʳʧʦʣʥʝʥʦ ʠʭ 

ʩʨʘʚʥʝʥʠʝ ʧʦ ʩʧʦʩʦʙʥʦʩʪʠ ʉIP ʦʪʤʳʚʢʠ 

ʤʝʤʙʨʘʥʥʦʛʦ ʧʦʣʦʪʥʘ 
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ɸʥʥʦʪʘʮʠʷ 

ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʷʚʣʷʶʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʦʨʠʪʝʪʥʳʤʠ 

ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʠ. ʀʟʤʝʥʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʠʘʣʘ ʩʦ 

ʚʨʝʤʝʥʝʤ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʠʟʦʣʷʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ. ʇʦʵʪʦʤʫ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʤʘʪʝʨʠ-

ʘʣʳ, ʠʤʝʶʱʠʝ ʧʣʦʪʥʫʶ ʦʙʦʣʦʯʢʫ ʠ ʤʝʥʝʝ ʧʣʦʪʥʳʝ ʚʥʫʪʨʝʥʥʠʝ ʩʣʦʠ. ʉʣʦʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʦʪʚʨʘʱʘʝʪ 

ʠʣʠ ʩʥʠʞʘʝʪ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚʣʘʛʠ ʚ ʤʘʪʝʨʠʘʣ, ʩʥʠʞʘʝʪ ʧʦʢʘʟʘʪʝʣʴ ʬʠʣʴʪʨʘʮʠʠ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʩʣʦʡ ʫʪʝʧ-

ʣʠʪʝʣʷ, ʩʥʠʞʘʝʪ ʦʧʘʩʥʦʩʪʴ ʵʨʦʟʠʠ ʤʘʪʝʨʠʘʣʘ ʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʧʦʪʦʢʘʤʠ [1]. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʜʣʷ ʜʦʩʪʠʞʝ-

ʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʪʝʧʣʦʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʛʨʘʞʜʘʶʱʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʥʝʦʙʭʦʜʠʤʦ ʜʝʣʘʪʴ ʙʦʣʴʰʦʡ ʪʦʣ-

ʱʠʥʳ. ʆʜʥʘʢʦ, ʵʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʠ ʧʦʵʪʦʤʫ ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ ʦʙʦʛʨʝʚ ʧʦʤʝʱʝʥʠʷ 

ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʤʠʥʠʤʘʣʴʥʦʡ ʪʦʣʱʠʥʳ. 

Abstract 
Improving energy efficiency and energy conservation are currently the priority areas of Russia's energy pol-

icy. The change in the geometric characteristics of the material over time leads to a deterioration of the insulating 

properties of the material. Therefore, materials with a dense shell and less dense inner layers are preferable. The 

layered structure prevents or reduces the penetration of moisture into the material, reduces the rate of air filtration 

through the layer of insulation, reduces the risk of erosion of the material by filtration flows. As it is known, in 

order to achieve significant thermal resistance, the building envelope must be made very thick [1]. However, it is 

not economically feasible, and therefore reducing the cost of heating the room through the use of the most energy-

efficient and economically heat-insulating material of minimal thickness. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʞʠʜʢʠʝ ʧʦʢʨʳʪʠʷ ʩʝʨʠʠ çɹʨʦʥʷè, 

ʚʦʜʦʧʦʛʣʦʱʝʥʠʝ, ʥʠʟʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ, ʪʝʨʤʦʢʨʘʩʢʘ.  

Keywords: modern heat-insulating materials, liquid coatings of the çbronyaè series, water absorption, low 

prime cost, thermal paint. 

 

ʎʝʣʴʶ ʥʘʫʯʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʩʚʦʡʩʪʚ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʧʨʠʤʝʨʝ ʞʠʜ-

ʢʠʭ ʧʦʢʨʳʪʠʡ ʩʝʨʠʠ çɹʨʦʥʷè, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ 

ʨʳʥʢʝ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ, ʠ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʭ ʧʨʠʤʝʥʝʥʠʷ. ʅʘʤʠ ʧʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʪʝʧʣʦʠʟʦ-

ʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʦʛʣʘʩʥʦ ʩʫʱʝʩʪʚʫʶʱʠʤ 

ʩʪʘʥʜʘʨʪʘʤ, ʪʘʢ ʢʘʢ ʜʣʷ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʚ ʟʜʘ-

ʥʠʷʭ ʠ ʩʦʦʨʫʞʝʥʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʦʪʝʯʝ-

ʩʪʚʝʥʥʳʡ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ 

ʦʙʣʘʜʘʝʪ ʟʘʜʘʥʥʳʤʠ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘʤʠ, ʧʦʥʠʞʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʦʜʦʧʦ-

ʛʣʦʱʝʥʠʷ, ʛʦʨʶʯʝʩʪʠ ʠ ʪʦʢʩʠʯʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦʚʳ-

ʰʝʥʥʦʡ ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʩʝ-

ʙʝʩʪʦʠʤʦʩʪʴʶ.  

ʅʘʫʯʥʦʡ ʥʦʚʠʟʥʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʠ-

ʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʦʮʝʥʢʘ ʩʚʦʡʩʪʚ ʦʩʥʦʚʥʳʭ ʪʝʧ-

ʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ ʵʬ-

ʬʝʢʪʠʚʥʦʛʦ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

çɹʨʦʥʷè, ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤʠ ʪʝʧʣʦʪʝʭ-

ʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʦʙʣʘʜʘʝʪ ʥʘʠʣʫʯʰʠʤʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʘ ʪʘʢʞʝ ʩʪʦʡʢʦʩʪʴʶ 

ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʘʛʨʝʩʩʠʚʥʳʭ ʬʘʢʪʦʨʦʚ. ʕʪʦʪ ʤʘʪʝ-

ʨʠʘʣ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʫʪʝʧʣʝʥʠʷ ʥʘʨʫʞʥʳʭ ʩʪʝʥ ʟʜʘ-

ʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ, 

ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʈʘʙʦʯʘʷ ʪʦʣ-

ʱʠʥʘ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʧʦʢʨʳʪʠʷ ʤʦʞʝʪ ʚʘʨʴʠ-

ʨʦʚʘʪʴʩʷ ʦʪ 1 ʜʦ 4 ʤʤ, ʘ ʨʝʢʦʤʝʥʜʦʚʘʥʥʘʷ ʪʦʣʱʠʥʘ 

ʧʣʝʥʢʠ ʦʜʥʦʩʣʦʡʥʦʛʦ ʧʦʢʨʳʪʠʷ ʩʦʩʪʘʚʣʷʝʪ 1 ʤʤ. 

ɾʠʜʢʠʡ ʢʝʨʘʤʠʯʝʩʢʠʡ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʡ ʤʘʪʝ-

ʨʠʘʣ ɹʨʦʥʷ ðʩʣʦʞʥʘʷ, ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʩʪʨʫʢʪʫʨʘ, 

ʚ ʢʦʪʦʨʦʡ ʩʚʦʜʷʪʩʷ ʢ ʤʠʥʠʤʫʤʫ ʚʩʝ ʪʨʠ ʩʧʦʩʦʙʘ ʧʝ-

ʨʝʜʘʯʠ ʪʝʧʣʦʪʳ: ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʢʦʥʚʝʢʮʠʷ, ʣʫ-

ʯʠʩʪʳʡ ʦʙʤʝʥ (ʪʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ). ʂʝʨʘʤʠʯʝʩʢʠʡ 

ʪʝʧʣʦʠʟʦʣʷʪʦʨ ʥʘ 80% ʩʦʩʪʦʠʪ ʠʟ ʤʠʢʨʦʩʬʝʨ, ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ ʪʦʣʴʢʦ 20% ʩʚʷʟʫʶʱʝʛʦ ʤʦʞʝʪ ʧʨʦʚʦ-

ʜʠʪʴ ʪʝʧʣʦʪʫ ʟʘ ʩʯʝʪ ʩʚʦʝʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. ɼʨʫ-

ʛʘʷ ʜʦʣʷ ʪʝʧʣʦʪʳ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʢʦʥʚʝʢʮʠʶ ʠ ʠʟʣʫ-

ʯʝʥʠʝ, ʘ ʧʦʩʢʦʣʴʢʫ ʚ ʤʠʢʨʦʩʬʝʨʝ ʩʦʜʝʨʞʠʪʩʷ 

ʨʘʟʨʷʞʝʥʥʳʡ ʚʦʟʜʫʭ (ʣʫʯʰʠʡ ʠʟʦʣʷʪʦʨ, ʧʦʩʣʝ ʚʘʢʫ-

ʫʤʘ), ʪʦ ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ ʥʝ ʚʝʣʠʢʠ. ɹʦʣʝʝ ʪʦʛʦ, ʙʣʘ-

ʛʦʜʘʨʷ ʩʚʦʝʤʫ ʩʪʨʦʝʥʠʶ, ʤʘʪʝʨʠʘʣ ʦʙʣʘʜʘʝʪ ʥʠʟʢʦʡ 
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ʪʝʧʣʦʦʪʜʘʯʝʡ ʩ ʧʦʚʝʨʭʥʦʩʪʠ, ʯʪʦ ʠ ʠʛʨʘʝʪ ʨʝʰʘʶ-

ʱʫʶ ʨʦʣʴ ʚ ʝʛʦ ʪʝʧʣʦʬʠʟʠʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙ-

ʭʦʜʠʤʦ ʨʘʟʜʝʣʷʪʴ ʜʚʘ ʪʝʨʤʠʥʘ: ʫʪʝʧʣʠʪʝʣʴ ʠ ʪʝʧʣʦ-

ʠʟʦʣʷʪʦʨ, ʪʘʢ ʢʘʢ ʚ ʵʪʠʭ ʤʘʪʝʨʠʘʣʘʭ ʨʘʟʣʠʯʥʘ ʬʠ-

ʟʠʢʘ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ ʧʝʨʝʜʘʯʠ ʪʝʧʣʦʪʳ: 

ʫʪʝʧʣʠʪʝʣʴ ð ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʦʩʥʦʚʘʥ ʥʘ ʪʝʧʣʦ-

ʧʨʦʚʦʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ (ʤʠʥ.ʧʣʠʪʘ); ʪʝʧʣʦʠʟʦʣʷ-

ʪʦʨ ð ʥʘ ʬʠʟʠʢʝ ʚʦʣʥ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʫʪʝʧʣʠʪʝʣʷ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʪʦʣʱʠʥʳ: 

ʯʝʤ ʪʦʣʱʝ ʩʣʦʡ ʫʪʝʧʣʠʪʝʣʷ, ʪʝʤ ʣʫʯʰʝ. ʊʦʣʱʠʥʘ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ ʩʚʝʨʭʪʦʥʢʦʛʦ ʪʝʧʣʦʠʟʦ-

ʣʷʪʦʨʘ ɹʨʦʥʷ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 1 ʜʦ 6 ʤʤ, ʧʦʩʣʝʜʫʶ-

ʱʝʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʝʪ ʥʘ ʝʛʦ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ. ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʰʠʨʦʢʦ ʧʨʠʤʝ-

ʥʷʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʫʪʝʧʣʠʪʝʣʠ ʥʘ ʦʩʥʦʚʝ 

ʮʝʣʣʶʣʦʟʳ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʜʝʰʝʚʠʟʥʦʡ ʠ 

ʧʨʦʩʪʦʪʦʡ ʤʦʥʪʘʞʘ. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʧʣʦʭʠʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʞʠʜʢʘʷ ʪʝʧʣʦʠʟʦ-

ʣʷʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʘʯʝʩʪʚʝʥʥʦʝ ʫʪʝʧʣʝʥʠʝ ʙʝʟ ʧʦ-

ʪʝʨʠ ʧʦʣʝʟʥʦʡ ʧʣʦʱʘʜʠ ʠ ʩ ʤʠʥʠʤʫʤʦʤ ʪʨʫʜʦʟʘ-

ʪʨʘʪ. 

ʊʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ɹʨʦʥʷ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʞʠʜʢʠʡ ʫʪʝʧʣʠʪʝʣʴ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦ-

ʨʦʡ ʩʠʣʠʢʦʥʦʚʳʝ ʤʠʢʨʦʩʬʝʨʳ ʠ ʘʢʨʠʣʦʚʘʷ ʦʩʥʦʚʘ. 

ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʙʦʣʴʰʦʛʦ ʧʨʦʮʝʥʪʘ ʤʠʢʨʦʩʬʝʨ 

ʦʢʨʘʰʝʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʨʘʟʫʝʪ ʪʦʥʢʫʶ ʠ ʧʦʨʠ-

ʩʪʫʶ ʩʪʨʫʢʪʫʨʫ ʩ ʚʦʟʜʫʰʥʳʤʠ ʷʯʝʡʢʘʤʠ. ʊʘʢʘʷ 

ʩʪʨʫʢʪʫʨʘ ʧʨʝʧʷʪʩʪʚʫʝʪ ʚʳʭʦʜʫ ʪʝʧʣʘ ʠʟ ʧʦʤʝʱʝ-

ʥʠʷ. ʋʪʝʧʣʠʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦ ʥʘʥʦʩʠʪʩʷ ʥʘ ʣʶʙʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ, ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʘʜʛʝʟʠʠ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʦʪ ʢʦʨʨʦʟʠʠ ʠ 

ʧʣʝʩʝʥʠ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʤʦʢʨʘʩʢʠ ʦʩʥʦʚʘʥʘ ʥʘ 

ʥʝʩʢʦʣʴʢʠʭ ʩʚʦʡʩʪʚʘʭ: ʥʠʟʢʘʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ; 

ʢʦʥʚʝʢʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ; ʵʥʝʨʛʠʷ ʠʟʣʫʯʝʥʠʷ. ʇʦ 

ʪʝʧʣʦʚʳʤ ʩʚʦʡʩʪʚʘʤ ʞʠʜʢʠʡ ʫʪʝʧʣʠʪʝʣʴ ʪʦʣʱʠʥʦʡ 

1 ʤʤ ʨʘʚʝʥ ʦʙʳʯʥʦʤʫ ʫʪʝʧʣʠʪʝʣʶ ï ʩʪʝʢʣʦʚʘʪʝ, ʧʝ-

ʥʦʧʣʘʩʪʫ ʠ ʜʨ. ʪʦʣʱʠʥʦʡ 5-7 ʩʤ. ʊʝʧʣʦʠʟʦʣʷʮʠʷ 

ʣʝʛʢʦ ʥʘʥʦʩʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʠʩʪʠ, ʚʘʣʠʢʘ, ʰʧʘʪʝʣʷ 

ʠʣʠ ʢʨʘʩʢʦʧʫʣʴʪʘ. ʉ ʧʦʤʦʱʴʶ ʩʦʩʪʘʚʘ ʫʪʝʧʣʷʶʪʩʷ 

ʧʦʪʦʣʢʠ, ʩʪʝʥʳ, ʢʨʦʚʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ. ɾʠʜʢʠʡ 

ʫʪʝʧʣʠʪʝʣʴ ʵʬʬʝʢʪʠʚʝʥ ʧʨʠ ʥʘʨʫʞʥʦʤ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʜʣʷ ʚʩʝʭ ʪʠʧʦʚ ʟʜʘʥʠʷ, ʧʨʠ ʵʪʦʤ ʦʥ ʥʝ ʤʝʥʷʝʪ 

ʚʥʝʰʥʠʡ ʚʠʜ ʬʘʩʘʜʘ, ʘ ʟʥʘʯʠʪ ʥʝ ʪʨʝʙʫʝʪ ʩʦʛʣʘʩʦ-

ʚʘʥʠʷ. ʊʘʢʞʝ ʩʨʝʜʠ ʜʦʩʪʦʠʥʩʪʚ ʪʝʧʣʦʠʟʦʣʷʮʠʠ: 

ʥʘʥʝʩʝʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʣʶʙʦʡ ʬʦʨʤʳ; ʦʙʨʘʙʦʪʢʘ 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪ; ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʤʝʭʘʥʠʯʝ-

ʩʢʠʤ ʧʦʚʨʝʞʜʝʥʠʷʤ; ʩʥʠʞʝʥʠʝ ʪʝʧʣʦʟʘʪʨʘʪ ʜʦ 30 

%; ʦʛʥʝʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ; ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʢʘʢ ʛʠʜʨʦʠʟʦʣʷʮʠʠ; ʥʝʩʣʦʞʥʘʷ ʧʦʜʛʦʪʦʚʢʘ 

ʧʦʚʝʨʭʥʦʩʪʠ; ʥʠʟʢʠʝ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʨʘʙʦʪ ʧʦ 

ʪʝʧʣʦʠʟʦʣʷʮʠʠ. ɾʠʜʢʠʡ ʫʪʝʧʣʠʪʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʵʬʬʝʢʪʠʚʥʫʶ ʟʘʱʠʪʫ ʜʘʞʝ ʧʨʠ ʦʯʝʥʴ ʚʳʩʦʢʠʭ ʪʝʤ-

ʧʝʨʘʪʫʨʘʭ ʙʝʟ ʧʦʪʝʨʠ ʩʚʦʠʭ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʚ ʥʘʨʫʞʥʳʭ ʨʘʙʦʪʘʭ 

ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʭʣʘʜʫ ʚ ʞʘʨʢʠʡ ʩʝʟʦʥ, ʧʦ-

ʩʢʦʣʴʢʫ ʥʘʥʝʩʝʥʥʳʡ ʩʣʦʡ ʦʪʨʘʞʘʝʪ ʩʦʣʥʝʯʥʳʝ 

ʣʫʯʠ. ʂʨʦʤʝ ʪʝʨʤʦʢʨʘʩʢʠ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ 

ʵʬʬʝʢʪʠʚʥʳʤ ʪʝʧʣʦʠʟʦʣʷʪʦʨʦʤ, ʩʫʱʝʩʪʚʫʶʪ ʧʝʥ-

ʥʳʝ ʫʪʝʧʣʠʪʝʣʠ. ʕʪʦ ʧʣʘʩʪʠʯʝʩʢʘʷ ʤʘʩʩʘ, ʢʦʪʦʨʘʷ 

ʚʩʧʝʥʠʚʘʝʪʩʷ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʚʦʟʜʫʭʦʤ. ʉʦ-

ʩʪʘʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʜʠʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʣʘʩʪʠ-

ʢʦʚʳʭ ʰʘʨʠʢʦʚ, ʥʘʧʦʣʥʝʥʥʳʭ ʛʘʟʦʤ. ʊʘʢʠʝ ʫʪʝʧʣʠ-

ʪʝʣʠ ʭʦʨʦʰʦ ʧʦʜʭʦʜʷʪ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʢʘʨʢʘʩ-

ʥʳʭ ʜʦʤʦʚ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʝʞʜʫ 

ʩʵʥʜʚʠʯ ʧʘʥʝʣʷʤʠ. ɻʦʨʘʟʜʦ ʙʦʣʝʝ ʰʠʨʦʢʫʶ ʩʬʝʨʫ 

ʧʨʠʤʝʥʝʥʠʷ ʠʤʝʶʪ ʪʝʨʤʦʢʨʘʩʢʠ ʠʣʠ ʢʝʨʘʤʠʯʝʩʢʘʷ 

ʪʝʧʣʦʠʟʦʣʷʮʠʷ: ʦʙʨʘʙʦʪʢʘ ʙʘʣʢʦʥʦʚ; ʫʪʝʧʣʝʥʠʝ ʤʝ-

ʪʘʣʣʠʯʝʩʢʠʭ ʪʨʫʙ; ʦʙʨʘʙʦʪʢʘ ʩʪʝʥ, ʧʦʪʦʣʢʦʚ, ʦʢʦʥ-

ʥʳʭ ʠ ʜʚʝʨʥʳʭ ʧʨʦʝʤʦʚ; ʫʚʝʣʠʯʝʥʠʝ ʞʝʩʪʢʦʩʪʠ 

ʛʠʧʩʦʢʘʨʪʦʥʘ, ʧʣʘʩʪʠʢʘ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʅʘ ʨʳʥʢʝ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʢʝʨʘʤʠʯʝʩʢʠʝ ʞʠʜʢʠʝ 

ʫʪʝʧʣʠʪʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʩʢʦʣʴʢʠʤʠ ʩʦʩʪʘʚʘʤʠ ʩ 

ʨʘʟʥʳʤʠ ʥʘʟʚʘʥʠʷʤʠ, ʥʦ ʠʤʝʶʪ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʫʶ 

ʩʪʨʫʢʪʫʨʫ ʠ ʢʦʥʩʠʩʪʝʥʮʠʶ. ʊʝʧʣʦʠʟʦʣʷʮʠʷ ʧʦʜʨʘʟ-

ʜʝʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʥʘʥʝʩʝʥʠʷ, ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ, ʚʠʜʘ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʚʳʙʦʨʘ ʤʘʪʝʨʠʘʣʘ ʥʝʦʙʭʦ-

ʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʘʢʠʝ ʤʦʤʝʥʪʳ: 

1. ʇʨʠ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ ʪʝʨʤʦʢʨʘʩʢʠ ʝʝ ʪʝʧ-
ʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʪʘʥʦʚʷʪʩʷ ʚʳʰʝ. 

2. ɺ ʧʨʦʟʨʘʯʥʦʡ ʝʤʢʦʩʪʠ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʥʘʭʦ-
ʜʷʪʩʷ ʣʝʛʢʠʝ ʤʠʢʨʦʩʬʝʨʳ. ʏʝʤ ʦʥ ʪʦʣʱʝ, ʪʝʤ ʣʫʯʰʝ 

ʩʚʦʡʩʪʚʘ ʪʝʧʣʦʠʟʦʣʷʮʠʠ; 

3. ʂʨʘʩʢʘ, ʥʝ ʩʦʜʝʨʞʘʱʘʷ ʤʠʥʝʨʘʣʴʥʳʝ ʜʦ-
ʙʘʚʢʠ, ʜʦʣʞʥʘ ʙʳʪʴ ʘʙʩʦʣʶʪʥʦ ʙʝʣʘʷ; 

4. ɼʣʷ ʙʝʪʦʥʥʳʭ ʬʘʩʘʜʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ 
ʪʠʧʳ ʢʨʘʩʦʢ, ʢʘʢ çɹʨʦʥʷ ʌʘʩʘʜè, ʜʣʷ ʪʝʧʣʦʠʟʦʣʷ-

ʮʠʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ï ʜʨʫʛʠʝ, ʥʘʧʨʠ-

ʤʝʨ, çɹʨʦʥʷ ʄʝʪʘʣʣè, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʥʘʥʦʩʠʪʴʩʷ 

ʧʨʷʤʦ ʥʘ ʨʞʘʚʯʠʥʫ. 

5. ʇʨʠ ʨʘʙʦʪʘʭ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʘ 

ʩʧʝʮʠʘʣʴʥʘʷ ʢʨʘʩʢʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʥʘʥʦʩʠʪʴʩʷ ʧʨʠ 

ʦʯʝʥʴ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ɺ ʪʘʢʦʤ ʪʝʧʣʦʠʟʦʣʷ-

ʪʦʨʝ (çɹʨʦʥʷ ɿʠʤʘè) ʧʨʠʤʝʥʷʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʜʦ-

ʙʘʚʢʠ. 

6. ʅʝʢʦʪʦʨʳʝ ʪʠʧʳ ʞʠʜʢʦʛʦ ʫʪʝʧʣʠʪʝʣʷ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʢʘʢ ʛʠʜʨʦʠʟʦʣʷʮʠʶ ʧʨʠ 

ʚʥʫʪʨʝʥʥʠʭ ʠ ʥʘʨʫʞʥʳʭ ʨʘʙʦʪʘʭ. 

7. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʘʢʦʧʣʝʥʠʷ ʢʦʥʜʝʥ-
ʩʘʪʘ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ, ʧʣʘʩʪʠʢʦʚʳʭ ʠ ʜʨʫʛʠʭ ʧʦ-

ʚʝʨʭʥʦʩʪʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʤʦʜʠʬʠʢʘ-

ʮʠʠ ʞʠʜʢʠʭ ʢʝʨʘʤʠʯʝʩʢʠʭ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ, ʪʘʢʠʝ ʢʘʢ çɹʨʦʥʷ ɸʥʪʠʢʦʥʜʝʥʩʘʪè. 
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Abstract 
The millennial generation (21-34 yrs) is the Internet generation, which is why it has an increasing role in 

influence marketing. At the present moment, companies shift their marketing attention from big influencers to the 

medium and small. This article describes the main advantages of dealing with micro-influencers and puts forward 

a hypothesis of advertising evolution for the future via influencers. 
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Brand promotion trends via social networks such 

as Instagram and Facebook are single-valued: content 

marketing will have prevailed upon direct marketing. 

Non-advertising communication is one of the most fun-

damental advantages of social network promotion. It is 

supposed, that information which goes from one social 

network user to another is equal to a personal recom-

mendation between friends. So, the trust rate of content 

advertising will be higher than direct ads. Moreover, vi-

ral ads spread faster and easier via social networks. 

Followers engagement via Facebook and Insta-

gram is important not only for marketing promotion 

and sales, but also leverage for other business tasks: 

¶ Branding, brand reputation; 

¶ Increasing quality and quantity of traffic to 

website; 

¶ Amendment of negative approach to brands. 

With the social networks revolution, companies 

shifted their attention from direct marketing to native 

marketing, which includes texts, photos, creating spe-

cial images. As a result of these modifications, the main 

social network promotion methods and approaches also 

changed; the necessity for photo and text revision 

emerged. Such famous brands such as H&M Home, 

ZARA Home etc. create lifestyle concepts which help 

promote their products to the target audience.  

Results of the Nielsen Global Trust in Advertising 

Survey, which was conducted in 2015, shows that 80% 

of global respondents trust the opinions of friends and 

family and take action based on these opinions at least 

some of the time. At the same time, the percentage of 

respondents trust at the ages of 15-49 yrs is 83-85%. In 

spite of fewer respondents, trust for reviews via the In-

ternet (63-75% at above-mentioned ages), is still high 

enough for the millennial generation (21-34 yrs) that 

are the most solvent people on social networks. At the 

same time, Internet direct ads and banner ads, trust is 

about 36-51%. [6]  

Table 1. 

Percent of respondents who completely or somewhat trust advertising format by region 

 

GEN Z 

(AGES 

15-20) 

MILLENNIALS 

(AGES 21-34) 

GEN X 

(AGES 

35-49) 

BOOMERS 

(AGES 50-

64) 

SILENT 

GEN 

(AGES 

65+) 

Recommendations from people I know 83% 85% 83% 80% 79% 

Branded websites 72% 75% 70% 59% 50% 

Consumer opinions posted online 63% 70% 69% 58% 47% 

Ads on TV 58% 67% 64% 55% 48% 

Emails I signed up for 54% 57% 56% 53% 54% 

TV program product placements 51% 60% 56% 42% 39% 

Ads before movies 54% 60% 55% 42% 31% 

Online video ads 45% 53% 50% 37% 27% 

Ads on mobile devices 42% 48% 45% 31% 20% 

Ads on social networks 45% 51% 47% 35% 26% 

Ads served in search engine results 43% 52% 50% 41% 33% 

Online banner ads 36% 47% 43% 34% 25% 

 

The aggregate of these indicators has led compa-

nies to promote their products through the influencers. 

At the same time, some years ago, major bloggers in-

fluence on their followers was significant. Through one 

blogger's marketing campaign, a brand could get thou-

sands of followers and hundreds of orders. Unfortu-

nately, the occasional promotion of dubious goods un-

dermined some brands value and the bloggers' author-

ity.  

At the present time when audience trust is under-

mined by low-quality advertising, e.g. pressing goods 

on followers, appealing to their wishes, the new gener-

ation of small bloggers becomes more important. These 

small bloggers are called micro-influencers. 



12 Slovak international scientific journal # 26, (2019) 

Micro-influencers are the niche bloggers with a 

small audience (10,000-20,000 followers) and a high 

engagement rate (3%). At this moment there is no exact 

requirement for the quantity of followers of each micro-

influencer. Some say that it should be 10,000, others, 

up to 100,000. In our opinion, a micro-influencer 

should have between 1,000 and 100,000 000 followers, 

who has not only gained audience confidence, but can 

influence their followers' decisions. People accept such 

a blogger as an ordinary shopper, who shares with 

friends his objective opinion which is a result of the 

blogger's experience. 

Results of the Markerly Marketing agency re-

search indicate that engagement with a blog with 1000 

followers is about 8%, for the blog with 10m followers 

this rate decreases to 1.6% [5] 

Adweek results say that 75% of influencers are 

people from the age of 25 - 34 yrs and are mostly 

women [1] 

Such bloggers don't have a lot of advertising con-

tracts or famous brands attention. They actively com-

municate with their followers, answering comments 

and personal messages and questions. As a result, audi-

ence trust is higher than with the famous bloggers, 

therefore, niche bloggers can exert their influence on 

potential buyers more than well known ones. Usually, 

such people use one style, brand and trademark, which 

becomes a part of their life.  

The theory of 6 links, which was put forward in 

1969, was tested and avowed by Columbia University 

together with Facebook. Their results indicate that peo-

ple connected on average through 4.74 links. [3] Inside 

a small internet community an increased probability of 

acquaintance with the opinion leader results in an in-

crease brand loyalty. The brand promotion gets to the 

followers through the recommendations of the person 

whose lifestyle is similar to theirs. 

Consequently, micro-influencers become more 

and more important for the social network's marketing. 

A lot of famous brands are dealing with them already. 

For example, Moscow artist Dunya Zaharova has less 

than 2000 followers, but in May 2017 she became an 

icon for the Chanel special project on Buro 24/7, two 

years before she was a part of the Louis Vuitton project.  

As can be seen from the Linqia survey, 92% of 

marketers who used influencer marketing in 2017 

found it to be effective, 39% of marketers surveyed 

plan to increase their influencer marketing budget in 

2018 with only 5% planning to decrease their invest-

ment in the channel. [4] Moreover, in 2018, 62% of 

companies communicateʚ with more than 10 influenc-

ers during one marketing program. This rate increased 

from 14% duaring the previous year. 

 

 
Graph 1. Average number of influencers per program 

 

For companies, the additional advantage of work-

ing with micro-influencers is the cost of such work. 

Small bloggers don't have expensive contracts, so ad-

vertising costs are lower yet reaches are higher. Conse-

quently, companies could involve more influencers 

with more reaches.  

At the same time micro-influencers tasks could be 

more than engagement, likes and sells. Small bloggers 

are useful for creating positive brand image or reclaim-

ing bad reputations.  

One of the work peculiarities with micro-influenc-

ers is that the company could deal with different author-

ity agents, who impact a different audience. This is an 

important point when companies target audiences con-

tained more than one generation. A company which 

collaborates with well-known bloggers or celebrities 

could face negative opinions from fans or opponents. 

Generally, a micro-influencers followers are less cate-

gorical. 

In the first place, choosing influencers for co-op-

eration, companies should predict whether the target 

audience will accept this person or not. Facebook sta-

tistics show 77% audience are people under 44 yrs. At 

the same time, 32% of all users are 25-34yrs and 27% 

of users are 18-24yrs. [2] As a result of that, categories 

belong to different generations, companies could face 

the necessity of recruiting influencers from different 

generations. Generational differences in social net-

works are more indicative: different generations react 

differently to visual ads. People of the ages of 30-35 
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prefer high-quality photos, which are a pleasant to 

view. For this age, aesthetic pleasure is as important as 

benefits. In this case, visualization is the most im-

portant part, influencers photo-content for this target 

audience has a concise style, aesthetic and concise. 

At the same time, people of 20-25yrs have differ-

ent visual preferences: naturalness, disengagement, 

photoshop free. A lot of opinion leaders get their likes 

just showing their life as it is. Photos without focus, 

without photoshop, girls without make-up wearing cas-

ual clothes. 

In this case, choosing influencers for cooperation, 

the similarity with the target audience is more im-

portant than the followers quantity. Emotional empathy 

is the most important part of small bloggers coopera-

tion. As they don't have celebrity status, they achieve 

the goal through their honesty, open-mindedness and 

emotional similarity with their followers. 

Another specific part of influencer cooperation is 

their complete freedom at a brand representativity. The 

honest, frank story, which is told on his/her behalf, 

his/her experience and thoughts can find an echo in fol-

lowers minds. 

Consequently, we can define 4 main criteria for 

micro-influencer choice collaboration: 

- audience blogger's engagement 

- blogger's sincerity to the brand name, product 

- correlation between blog subjects and brand's 

theme 

- blogger's unique technique for the brand's 

presentation 

The last 3-5 years, influent-marketing has success-

fully developed and at the present moment goes to the 

era of micro-influencers. In our conviction, marketing 

promotion via niche bloggers will increase in the next 

few years. Time to time, companies arrive at the con-

clusion that sometimes 20 niche bloggers are more ef-

fective than 1 blogger with 1m followers. In that way, 

micro-influencers effect spreads not only to their fol-

lowers but also to their advertisers. 
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Abstract 
The beginning of the 21st century is characterized by an even greater intensification of the process of trans-

nationalization of the world economy. Transnational corporations (TNCs) have become the leading actor in the 

economic activities of states in a changing global economic space. Noting this trend, researchers write about the 

advent of the ñera of transnational economyò, the new ñcivilization of transnational businessò. Being at the present 

stage one of the most effective organizational forms of internationalization of economic life, TNCs are at the center 

of the historical process of globalization of world social development. All the variety of interpretations of the 

notion ñtransnationalization of the world economyò existing in the economic literature can be grouped into three 

most frequently encountered groups. First, when transnationalization is presented as a process of strengthening 

world integration as a result of global TNC operations. Secondly, when transnationalization is considered a qual-

itatively new stage in the internationalization of economic life, which is characterized by a sharp increase in the 

role of external factors for the development of all states and the creation of transnational capital. Third, by giving 

a narrower definition, transnationalization is the only and the most important form of the overall process of inter-

nationalization of economic life. 

 

Keywords: transnational corporations, development periods, transnationalization, theories, criteria. 

 
The activities of TNCs substantially determine not 

only the competitiveness of individual regions or coun-
tries, but also the general outlines of the modern and 
future world economy. Internationalization leads to the 
strengthening of interconnections of all components of 

the world economy, creates conditions for the universal 
globalization of economic development. Actually, 
TNCs are the main material carrier and driving force of 
this process. Forming close cooperation relationships 
between controlled enterprises on the basis of a single 

https://www.adweek.com/digital/10-reasons-why-influencer-marketing-is-the-next-big-thing/
https://www.adweek.com/digital/10-reasons-why-influencer-marketing-is-the-next-big-thing/
https://www.facebook.com/ads/audience-insights/people?act=508259722615866&age=18-65
https://www.facebook.com/ads/audience-insights/people?act=508259722615866&age=18-65
http://www.sciencenews.org/20030816/fob8.asp
http://www.sciencenews.org/20030816/fob8.asp
http://www.sciencenews.org/20030816/fob8.asp
http://www.linqia.com/wp-content/uploads/2017/12/Linqia-The-State-of-Influencer-Marketing-2018.pdf
http://www.linqia.com/wp-content/uploads/2017/12/Linqia-The-State-of-Influencer-Marketing-2018.pdf
http://www.linqia.com/wp-content/uploads/2017/12/Linqia-The-State-of-Influencer-Marketing-2018.pdf
http://markerly.com/blog/instagram-marketing-does-influencer-size-matter/
http://markerly.com/blog/instagram-marketing-does-influencer-size-matter/
http://markerly.com/blog/instagram-marketing-does-influencer-size-matter/
https://www.nielsen.com/content/dam/nielsenglobal/apac/docs/reports/2015/nielsen-global-trust-in-advertising-report-september-2015.pdf#page=11
https://www.nielsen.com/content/dam/nielsenglobal/apac/docs/reports/2015/nielsen-global-trust-in-advertising-report-september-2015.pdf#page=11
https://www.nielsen.com/content/dam/nielsenglobal/apac/docs/reports/2015/nielsen-global-trust-in-advertising-report-september-2015.pdf#page=11
https://www.nielsen.com/content/dam/nielsenglobal/apac/docs/reports/2015/nielsen-global-trust-in-advertising-report-september-2015.pdf#page=11


14 Slovak international scientific journal # 26, (2019) 

division of labor, TNCs lay a solid foundation for the 
integrity and interdependence of the global economy. 
The origin and development of transnational corpora-
tions is a historical process, the evolution of which falls 
into stages. 

Modern TNCs are a complex community of struc-
tures formed at various stages of development. Each pe-
riod of evolution gave rise to its own type of organiza-
tion of TNCs, which often experienced the peak of their 
dominance and remained in a certain ñecological 
nicheò. In the development of TNCs, five stages can be 
distinguished, suggesting that certain features of trans-
national entrepreneurial activity appeared at the dawn 
of mankind. For example, in 2500 BC. the merchants 
of Mesopotamia . The methodology of research on mi-
croeconomics formed a staff of foreign employees to 
manage warehouse and trade operations, thereby estab-
lishing the first TNCs, and the Greek and Phoenician 
colonists carried out FDI to craft industries . However, 
the scale of such activity was insignificant, and foreign 
trade operations prevailed in international economic re-
lations of antiquity[1,p.45] 

The evolutionary method of research allows us to 
associate the emergence of TNCs with those that began 
at the end of the 15th century. a period of colonial ex-
pansion, when the leading powers began to actively or-
ganize the mining business and agricultural production 
in the colonies, and to determine the first component of 
the genesis of TNCs as a motive for accessing natural 
resources abroad 

Large British and Dutch East India Companies 
(OIC), which were established in 1600 and 1602. ac-
cordingly, they had FDI: a fleet serving overseas trade 
with Asian countries (including between colonies), 
plantation farms and factories in the occupied territo-
ries, and also formed a staff of foreign employees and 
actively used mechanisms to protect foreign property, 
which allows According to UNCTADôs definition, 
classify these companies as first TNCs. These compa-
nies significantly influenced the subsequent forms of 
the organization of TNCs and, in particular, the British 
OIC ñwas one of the main agents of major changes in 
world development that predetermined the arrival of a 
new eraò 

The enriched entrepreneurs and merchants be-
came the founders of the OIC and initially contributed 
to these societies the shares that were returned to the 
owners after the completion of the trade expeditions 
(the principle of constant renewal of capital). Subse-
quently, companies began to issue shares in order to at-
tract private capital on a permanent basis, and such se-
curities were supposed to pay dividends and could be 
sold to others[2,p.624] 

Over time, the OIC transformed into tools for 
managing colonial possessions with the transfer of a 
number of state prerogatives, such as the right to collect 
taxes, mint coins, maintain troops and navy, build for-
tified fortresses, have military field courts, wage war 
and make peace. Consequently, at the later stages of its 
life cycle, it is quite problematic to classify the activi-
ties of DECs as economic. In the late XIX - early XX 
century. the motive for organizing a transnational busi-
ness in the primary sector of the economy was finalized 
and was due to the industrial revolution that started, 
which gave impetus to A. Sapuntsov The evolutionary 
approach in the economic research of the activities of 

transnational corporations 43 to the emergence of large 
plants and factories, which replaced the manufacturing 
method of production. New legal regulations on busi-
ness regulation have led to an increase in the number of 
companies formed in the form of legal entities with lim-
ited liability. Technical progress in transport and com-
munications (in particular, the invention of the steam 
engine and telegraph, the construction of railways) has 
expanded the ability of companies to manage foreign 
businesses. 

Over time, the OIC transformed into tools for 
managing colonial possessions with the transfer of a 
number of state prerogatives, such as the right to collect 
taxes, mint coins, maintain troops and navy, build for-
tified fortresses, have military field courts, wage war 
and make peace. Consequently, at the later stages of its 
life cycle, it is quite problematic to classify the activi-
ties of DECs as economic. In the late XIX - early XX 
century. the motive for organizing transnational busi-
ness in the primary sector of the economy was finalized 
and was due to the industrial revolution that started, 
which gave impetus to the emergence of large plants 
and factories that replaced the manufacturing method 
of production [8, p. 633-653]. New legal regulations on 
business regulation have led to an increase in the num-
ber of companies formed in the form of legal entities 
with limited liability. Technical progress in transport 
and communications (in particular, the invention of the 
steam engine and telegraph, the construction of rail-
ways) has expanded the ability of companies to manage 
foreign businesses. 

The increase in demand for commodities, includ-
ing fuel and food, caused by industrial development, 
the expansion of production in the national economy 
was physically unattainable or unprofitable. Initially, 
these processes were traced in the UK and somewhat 
later spread to Western Europe and the USA, which 
gave companies based in developed countries a power-
ful impetus to implement FDI in the primary sector of 
developing countries. As noted by J. Dunning, in the 
2nd half of the XIX century. ñFirms in Europe and 
North America began to invest in large numbers in for-
eign plantations, mines, factories, banks, distribution 
centers and product distributionò. Itôs not a problem, 
but itôs not a problem. The following are the words of 
the era of the colonies. 2. Companies of the British 
Commonwealth.[3,p.168] 

At the end of the XIX century the prerequisites for 
evolution in the structure of motives for foreign expan-
sion of TNCs began to form, and the main motive was 
access to sales markets abroad, when the United States 
and most European countries adopted a policy of for-
eign trade protectionism and the principle of tariff es-
calation. For example, in 1913 the weighted average 
import tariff of the United States for manufactured 
goods was 44%, Japan - 30%, France - 21%, Germany 
- 20%. These processes contributed to the development 
of import-substituting industries and prompted the 
movement of FDI as an alternative to export supplies 
of manufactured goods from home countries, which, in 
the end of the 19th century, according to J. Dunning, 
led to the emergence of TNCs in their modern forms. 
Strategies for the formation of such TNCs were more 
in line with current trends in the transnationalization of 
companies: the establishment of foreign affiliates in the 
main consumer countries was preceded by a stage of 
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activity as national exporting firms. Considering that 
the countries of the ñNorthò had the greatest industrial 
potential and capacious sales markets, such a motive 
gave impetus to ñcross-overò direct investments in the 
group of developed countries. The most advanced firms 
in the secondary sector of the economy, based in Great 
Britain, the USA, Germany, France, Switzerland, Swe-
den and Japan, began to develop production facilities 
abroad. 

For example, after 16 years of successful produc-
tion and export of sewing machines, the American 
company Singer organized in 1867 the first factory 
abroad (Scotland) in order to maximize direct sales to 
foreign consumers. By the beginning of the twentieth 
century. This company became the first global manu-
facturer in the history, having factories, sales and dis-
tribution centers in Europe, Canada and Russia, which 
allowed it to control about 80% of the global sewing 
machine market. Vertically integrated TNCs appeared 
- for example, the British company Lever Brozers built 
soap factories in Europe and North America, and also 
had plantations in the Asia-Pacific region, which pro-
duced the necessary plant materials. 

The third stage covers the interwar period - the in-
troduction of tough antitrust restrictions led to a wave 
of mergers in 1916-1929, which gave rise to a large 
number of vertically integrated structures. The raw ma-
terials orientation of many early companies has been 
replaced by a focus on industrial production. The 
ñEpoch of Coloniesò is over, the ñera of concessionsò 
has begun. In the host countries, TNCs began to turn 
into a kind of "autonomous economic state." According 
to some estimates, never after have TNCs achieved 
such political influence in host countries as in the first 
half of the 20th century. 

The fourth stage (1960-1970s) was characterized 
by a large number of conglomerate mergers covering 
various countries and industries. At the same time, in 
many countries, such as Germany or Japan, close inter-
twining of business structures is widespread, both 
through formal channels and on the basis of cross-di-
rectorates. As a result, the corporate hierarchy in a num-
ber of industries actually crowded out the mechanisms 
of the free market. As noted by X. Wissema, the use of 
growth strategies and the diversification of most busi-
ness structures began to play a dominant role. At the 
same time, traditional TNCs are complemented by so-
called multinational corporations (MNCs), which are 
characterized by transnational ownership struc-
ture.[4,p.56-57] 

Access to foreign sales markets as a motive that 
determines the evolution of TNCs was fully manifested 
in the early 60s, when American FDI in the manufac-
turing industry of Western Europe ð engineering, au-
tomotive, electrical and pharmaceutical industries ð 
were characterized by a special dynamism (see table). 
French researcher J.-J. Servan-Schreiber wrote: ñif 
such trends continue, soon after the USA and the 
USSR, the third center of importance for the world 
economy will not be Europe, but American TNCs do-
ing business in Europeò. The most important factor in 
such an investment expansion was the growing pro-
cesses of European integration, including the formation 
of a customs union, which could potentially have a neg-
ative impact on US exports to the countries of the re-

gion. Under these conditions, American TNCs were ac-
tively used to penetrate the European market, since the 
national regime was granted to branches of foreign 
companies in Europe. In the 2nd quarter of the twenti-
eth century. developing countries have almost com-
pletely lost their attractiveness for TNCs, and the geog-
raphy of FDI flows has changed from the North-South 
direction to the North-North cross-investment. For ex-
ample, in 1970, from this group of countries, FDI en-
tered only South America, but its share in the global 
import of such investments was only 1.4%. This situa-
tion was largely due to the collapse of the colonial sys-
tem and the desire of the governments of the liberated 
countries to obtain full sovereignty, including the abil-
ity to expropriate the property of foreign affiliates of 
TNCs. At the same time, the tendency to reduce the im-
portance of developing countries as recipients of FDI in 
the 1960s ï 1970s. It was also determined by the de-
cline in the role of the primary sector of the economy 
in the global economy (during these years its secondary 
sector began to attract most of the global FDI), and the 
narrowness of the national sales markets of developing 
countries and their underdevelopment did not allow 
TNCs of developed countries. 

The methodology of researching microeconomic 
problems to the least apply investment strategies in 
manufacturing industries in the countries of the 
ñSouthò In the 60s. The CMEA member countries also 
somewhat intensified the activities of their trading 
companies, which owned property abroad and were en-
gaged in the business of developing mineral deposits 
and primary processing of raw materials, while the con-
struction of industrial and energy enterprises took the 
form of engineering services. 

The fifth is the period of the 1980s ï 1990s. As a 
result of the crisis of the 1970s, further diversification 
processes were halted and there was a dramatic change 
in strategic imperatives: the period of anti-crisis strat-
egy of economy was replaced by the stage of formation 
of two main models - deconcentration strategy and con-
tinuing its selective growth strategy and innovation de-
velopment strategy. 36 Conglomerates were largely un-
viable, giving way to specialized vertically integrated 
corporations; banks have sharply reduced their indus-
trial assets. Under pressure from stock markets, compa-
nies were forced to more flexibly adapt to current pro-
cesses, as well as significantly increase their transpar-
ency, abandoning cumbersome multi-sectoral 
structures. The role of investment in innovative busi-
ness has increased dramatically.[5,p.5] 

In the last third of the twentieth century. The third 
evolutionary phase of the development of TNCs began 
to take shape, determined by their desire to improve 
production efficiency. New technologies in transport, 
informatics and communications have significantly re-
duced the transaction costs of managing foreign affili-
ates of TNCs - this situation is called the ñdeath dis-
tanceò. The desire of entrepreneurs to distribute the 
constant production costs to a larger volume of output 
(which reduces the cost of production of its unit in the 
context of increasing returns to scale) has determined 
the trend towards vertical integration of TNCs in the 
1980s. Even the national economies of large countries 
have become unable to produce tens of thousands of 
specialized components, of which complex engineering 
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and electronic products consist. Moreover, it was pre-
cisely due to the transnationalization that firms were 
able to concentrate in themselves the stock of produc-
tion factors necessary for the implementation of large-
scale investment projects, as well as carry out capital-
intensive innovative activities in developing new tech-
nologies and types of products. 

Finally, the modern stage is associated with the de-
velopment of network structures and new types of 
ñglobal companiesò. In our opinion, one can hardly 
speak of the absolute dominance of this form of organ-
ization of international business, but it plays a certain 
role in enriching the spectrum of TNCs. In reality, the 
development trends of TNCs in different countries of 
the world are not the same. It is easy to name the fol-
lowing directions: 

- the formation of a qualitatively new ñglobal com-
paniesò of the fifth generation and the restructuring of 
old TNCs, which are also transforming into ñglobal 
companiesò (USA); 
ðthe formation of highly specialized aggressive 

TNCs in traditional industries (Germany and other Eu-
ropean countries); 

- an attempt to transform the crisis-facing TNCs 
through mergers with foreign companies (Japan, South 
Korea); 
ðthe creation of traditional TNCs on the basis of 

national financial-industrial groups (developing coun-
tries, Mexico, and partly the PRC, where TNCs are 
formed on the basis of state-owned enterprises); 
ðthe enhancement of the foreign expansion of a 

large number of medium and small firms, which, in es-
sence, become new, emerging TNCs.[6,p.17-24] 

At the present stage of development of TNCs, 
there are two basic models of their activity (behavior). 
First, the traditional pattern of behavior of TNCs, which 
provides for the creation of goods in the country of 

origin, and then their export abroad. This model of be-
havior of TNCs is more expensive and inefficient. Sec-
ondly, the modern model of the behavior of TNCs, 
which is based on a more rational, territorial distribu-
tion of production, with the transfer of development to 
countries where the best conditions for their implemen-
tation and implementation, and where production will 
be cheaper. Currently, most TNCs adhere to this pattern 
of behavior, which allows them to successfully com-
pete with national firms and other TNCs. Based on a 
review of the concepts of the formation and develop-
ment of TNCs, as set out in foreign and domestic eco-
nomic literature, a number of conclusions can be made. 
First, even among supporters of the same approaches to 
the study of the activities of TNCs, there is a significant 
divergence of views on problems related to the specif-
ics of their formation and development, which may be 
due to the extreme complexity and multidimensionality 
of the phenomenon under consideration. Secondly, rep-
resentatives of most of the directions in the study of 
TNCs consider any particular aspect of their formation 
and development in the global economy (managerial, 
industrial, financial, etc.), there is no comprehensive 
assessment of the degree of influence of certain factors 
on the development of transnational corporations. The 
possible consequences of the transnationalization of 
corporations are practically not considered. Thirdly, al-
most all researchers focus on the monopolistic nature 
of TNCs, as well as on the existence of specific com-
petitive advantages for TNCs, derived from the global 
nature of their activities, through the realization of 
which they occupy leading positions in modern inter-
national economic relations. Nowadays it is necessary 
to mention that all theoretical and methodological ap-
proaches to the phenomenon of TNCs are based on 
eight theories of transnationalization, which are sum-
marized in Table 2 

Table 1.  

Theories of transnationalization 

The name of the the-

ory, the founders 
The main idea of the theory 

Technological concept J. 

Galbraith  

TNC develops divisions abroad in order to service complex manufactured 

products, as well as to expand sales through service in local markets and active 

product promotion 

Theory of Monopolistic 

Benefits S. Heimer, C. Kin-

dleberger 

In the conditions of monopolization of commodity markets, the company 

seeks to use a new form of competition, highlighting the goods produced in a spe-

cial group (due to its special positioning). Due to this, this competition will not be 

subject to the general laws of competition. 

Theory of the product life 

cycle R. Vernoy 

The strategy of foreign expansion of TNCs in the markets depends on the stage 

of the life cycle at which the product produced by the corporation is located (I is 

the innovation stage, II is the mature stage, III is the standardization stage, etc.) 

The theory of the catch-up 

cycle (the paradigm of the 

"flying geese") K. Aka-

manu 

Based on the three-phase development of various industries. In the first phase, 

in each industry, imports of goods from abroad are growing. In the second phase, 

the flow of imports weakens due to the emergence of import-substituting production 

in the country, which is ahead of imports at a certain moment in terms of its growth 

rates. At the third phase, there is an increase in the export of local products abroad. 

After successive passage of the indicated phases, prerequisites are formed for the 

transnationalization of local corporations and the implementation of foreign direct 

investment. 

Theory of oligopolistic pro-

tection F. Nikkerbokker  

In the aspect of this theory, the main factor ensuring the transnationalization of 

local corporations is the competitive race for the company - the national leader. 

Source: created be author based [8,p.568; 9, p.16] 
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Today we can distinguish 3 groups of TNCs, 

which form essentially three groups of countries. The 

United States ð about one-quarter of TNCs ð owns it, 

Japan, about one-third, and another-quarter of the coun-

tries of the European Union (Germany, France, and 

Great Britain). In such a distribution of the largest 

TNCs into three nodes there is a special meaning. The 

fact is that the current developed world itself falls into 

three models of market relations. One of them is the 

Anglo-American (Anglo-Saxon) model. It includes the 

liberal economies of Great Britain and the USA. Their 

characteristic feature is a thorough dismantling of the 

role of the state, a weak link between the main groups 

of national capital and material production, and empha-

sis on international, mainly financial operations. 

The other type of developed world is the West Eu-

ropean, now symbolized by the bloc of the countries of 

the European Union. It is typical of a bet on the devel-

opment of national production, the export of goods, and 

not the export of capital, the attitude to high social 

spending as the inevitable price of public consent, the 

use of the regulatory role of the state. 

Another model of the developed world is Asian. It 

is most developed in Japan, but it is followed by other 

countries in the region, including the largest - India, In-

donesia, the Republic of Korea, Thailand, and Malay-

sia. Its distinctive feature is a very active directing and 

regulating role of the state in the economy, a cult of 

loyalty to ñitsò corporations, and an absolute priority of 

national interests over international ones [10, p.12-16] 
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ɸʥʦʪʘʮʽʷ 

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʘʣʴʥʠʭ ʮʽʣʴʦʚʠʭ ʧʨʦʛʨʘʤ (ʥʘ 

ʧʨʠʢʣʘʜʽ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ), ʟʦʢʨʝʤʘ, ʟʨʦʙʣʝʥʦ ʘʢʮʝʥʪ ʥʘ ʜʠʥʘʤʽʮʽ ʬʽʥʘʥʩʫʚʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʧʨʦʛʨʘʤ, 

ʜʠʥʘʤʽʮʽ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʧʨʽʦʨʠʪʝʪʦʤ çʆʩʚʽʪʥʷ ʛʘʣʫʟʴ ʪʘ ʜʦʰʢʽʣʴʥʽ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠè; ʜʝʪʘʣʴʥʦ 

ʚʠʚʯʝʥʦ ʜʽʶʯʽ ʨʝʛʽʦʥʘʣʴʥʽ ʮʽʣʴʦʚʽ ʧʨʦʛʨʘʤʠ ʃʴʚʽʚʱʠʥʠ, ʘ ʩʘʤʝ ʧʨʦʛʨʘʤʠ çɽʣʝʢʪʨʦʥʥʘ ʃʴʚʽʚʱʠʥʘè, çʈʦʟ-

ʚʠʪʦʢ ʦʩʚʽʪʠ ʃʴʚʽʚʱʠʥʠè, çʉʧʦʨʪʠʚʥʠʡ ʤʘʡʜʘʥʯʠʢè ʪʘ ʽʥ. ʋ ʧʽʜʩʫʤʢʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʽʜʭʦʜʠ ʜʦ ʧʦʢʨʘ-

ʱʝʥʥʷ ʫ ʯʘʩʪʠʥʽ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʯʠ ʬʦʨʤʫʚʘʥʥʷ ʟʤʽʥ ʜʦ ʜʽʶʯʠʭ ʨʝʛʽʦʥʘʣʴʥʠʭ (ʦʙʣʘʩʥʠʭ) ʮʽʣʴʦʚʠʭ ʧʨʦʛʨʘʤ 

ʥʘ ʥʘʩʪʫʧʥʽ ʨʦʢʠ. 

Abstract 

The article analyzes the current state of development of regional target programs (for example Lviv region), 

in particular, the emphasis was placed on the dynamics of financing of regional programs, the dynamics of finan-

cial indicators according to the priority ñEducation sector and pre-school educational institutionsò; the detailed 

regional programs of Lviv oblast, namely, the ñElectronic Lviv Regionò, ñLviv Education Developmentò, ñSports 
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Groundò and others, have been studied in detail. As a result, approaches are proposed for improvement in the 

development of new ones or the formation of changes to existing regional (oblast) target programs for the coming 

years. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʝʛʽʦʥ, ʮʽʣʴʦʚʽ ʧʨʦʛʨʘʤʠ, ʨʝʛʽʦʥʘʣʴʥʽ ʮʽʣʴʦʚʽ ʧʨʦʛʨʘʤʠ, ʩʪʨʘʪʝʛʽʷ ʨʦʟʚʠʪʢʫ, ʧʨʦʛʨʘʤʠ 

ʨʦʟʚʠʪʢʫ. 

Keywords: region, target programs, regional target programs, development strategy, development programs. 

 

ɼʝʨʞʘʚʥʘ ʨʝʛʽʦʥʘʣʴʥʘ ʧʦʣʽʪʠʢʘ (ɼʈʇ) ï ʚʘʞ-

ʣʠʚʠʡ ʝʣʝʤʝʥʪ ʧʦʣʽʪʠʢʠ ʜʝʨʞʘʚʠ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ 

ʧʦʩʠʣʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʝʢʦʥʦʤʽʢʠ, 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʜʦʙʨʦʙʫʪʫ ʥʘʩʝʣʝʥʥʷ ʪʘ ʩʧʨʠʷʥʥʷ 

ʽʥʪʝʛʨʦʚʘʥʦʩʪʽ ʨʝʛʽʦʥʽʚ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʘʣʫʟʝʚʠʭ 

ʧʦʣʽʪʠʢ, ɼʈʇ ʦʨʽʻʥʪʫʻʪʴʩʷ ʥʘ ʧʨʦʩʪʦʨʦʚʠʡ ʝʬʝʢʪ 

ʟʘʭʦʜʽʚ, ʧʨʦʛʨʘʤ ʽ ʙʶʜʞʝʪʽʚ, ʩʣʫʞʠʪʴ ʬʽʣʴʪʨʦʤ, ʯʝ-

ʨʝʟ ʷʢʠʡ ʦʢʨʝʤʽ ʚʠʜʠ ʧʦʣʽʪʠʢʠ (ʝʢʦʥʦʤʽʯʥʘ, ʧʨʦʤʠ-

ʩʣʦʚʘ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ, ʦʩʚʽʪʥʷ ʪʘ ʽʥʰʽ ʩʧʨʷ-

ʤʦʚʫʶʪʴʩʷ ʥʘ ʢʦʥʢʨʝʪʥʽ ʪʝʨʠʪʦʨʽʾ ʟ ʤʝʪʦʶ ʜʦʩʷʛ-

ʥʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʝʬʝʢʪʫ ʪʘ ʢʦʤʧʣʽʤʝʥʪʘʨʥʦʩʪʽ 

ʟʘʭʦʜʽʚ [1, ʩ. 64]. 

ɼʣʷ ʋʢʨʘʾʥʠ ʟ ʾʾ ʤʘʩʰʪʘʙʥʠʤʠ ʽ ʜʫʞʝ ʨʽʟʥʦʤʘ-

ʥʽʪʥʠʤʠ ʨʝʛʽʦʥʘʤʠ ɼʈʇ ʤʘʻ ʩʪʘʪʠ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚ-

ʥʠʭ ʧʦʣʽʪʠʢ ʜʝʨʞʘʚʠ.  

ɽʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʩʪʘʥʦʚʣʝʥʥʷ ʩʫʯʘʩʥʦʾ ʤʦ-

ʜʝʣʽ ɼʈʇ ʚ ʋʢʨʘʾʥʽ ʩʪʘʣʦ ʨʝʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʤ ʨʦʟʚʠʪʢʦʤ, ʟʦʢʨʝʤʘ ʩʠʩ-

ʪʝʤʠ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ. ʋ 2015-2016 ʨʦʢʘʭ 

ʨʦʣʴ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʟʥʘʯʥʦ ʧʦʩʠʣʠʣʘʩʴ 

ʽʟ ʧʨʠʡʥʷʪʪʷʤ ɿʘʢʦʥʫ çʇʨʦ ʟʘʩʘʜʠ ʜʝʨʞʘʚʥʦʾ ʨʝʛʽʦ-

ʥʘʣʴʥʦʾ ʧʦʣʽʪʠʢʠè, ɹʶʜʞʝʪʥʦʛʦ ʢʦʜʝʢʩʫ, ɼʝʨʞʘʚ-

ʥʦʾ ʩʪʨʘʪʝʛʽʾ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʦ 2020 ʨʦʢʫ 

(ɼʉʈʈ 2020) ʪʘ ʨʝʛʽʦʥʘʣʴʥʠʭ ʉʪʨʘʪʝʛʽʡ ʨʦʟʚʠʪʢʫ.  

ʆʜʥʦʯʘʩʥʦ ʙʫʣʠ ʨʦʟʧʦʯʘʪʽ ʟʘʧʣʘʥʦʚʘʥʽ ʋʨʷʜʦʤ 

ʛʘʣʫʟʝʚʽ ʨʝʬʦʨʤʠ, ʷʢʽ ʤʘʶʪʴ ʧʦʩʠʣʠʪʠ ʟʘʧʨʦʚʘ-

ʜʞʝʥʥʷ ʜʽʻʚʦʾ ɼʈʇ. ɺʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʧʨʦʮʝʩʫ ʻ 

ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʷ, ʷʢʘ ʤʦʞʝ ʩʫʪʪʻʚʦ ʩʧʨʠʷʪʠ ʨʝʘʣʽʟʘ-

ʮ̔ ʾ ʧʦʪʝʥʮʽʘʣʫ ʨʝʛʽʦʥʽʚ ʪʘ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʨʦʟʚʠʪʢʫ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʻ ʨʝʛʽʦʥʘʣʴʥʽ (ʦʙ-

ʣʘʩʥʽ) ʮʽʣʴʦʚʽ ʧʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ (ʈʎʇ). ʇʦʨʷʜʦʢ 

ʨʦʟʨʦʙʣʝʥʥʷ, ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʟʚʽʪʥʦʩʪʽ ʧʨʦ ʚʠʢʦ-

ʥʘʥʥʷ ʦʙʣʘʩʥʠʭ / ʨʘʡʦʥʥʠʭ ʮʽʣʴʦʚʠʭ ʧʨʦʛʨʘʤ ʨʝʛʣʘ-

ʤʝʥʪʫʶʪʴʩʷ ʄʝʪʦʜʠʯʥʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ, ʨʦʟʨʦ-

ʙʣʝʥʠʤʠ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ ʫ 2006 

ʨ. ɺʽʜʧʦʚʽʜʥʽ ʥʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ ʟʘʪʚʝʨʜʞʫ-

ʶʪʴʩʷ ʫ ʢʦʞʥʽʡ ʦʙʣʘʩʪʽ / ʨʘʡʦʥʽ ʦʢʨʝʤʦ, ʟʦʢʨʝʤʘ ʫ 

ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ï ʨʦʟʧʦʨʷʜʞʝʥʥʷʤ ʛʦʣʦʚʠ ʦʙʣ-

ʜʝʨʞʘʜʤʽʥʽʩʪʨʘʮʽʾ ʚʽʜ 15 ʞʦʚʪʥʷ 2012 ʨ. çʇʨʦ ʧʦʨʷ-

ʜʦʢ ʨʦʟʨʦʙʣʝʥʥʷ ʦʙʣʘʩʥʠʭ (ʙʶʜʞʝʪʥʠʭ) ʮʽʣʴʦʚʠʭ 

ʧʨʦʛʨʘʤ, ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʟʚʽʪʥʦʩʪʽ ʱʦʜʦ ʾʭ ʚʠʢʦ-

ʥʘʥʥʷè [2].  

ɿʛʽʜʥʦ ʟ ʮʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʦʧʠʩ ʈʎʇ ʤʘʻ 

ʚʢʣʶʯʘʪʠ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ʧʨʦʙʣʝʤʠ, ʥʘ 

ʨʦʟʚôʷʟʘʥʥʷ ʷʢʦʾ ʩʧʨʷʤʦʚʘʥʘ ʧʨʦʛʨʘʤʘ; ʤʝʪʫ; ʧʝʨʝ-

ʣʽʢ ʟʘʚʜʘʥʴ ʽ ʟʘʭʦʜʽʚ; ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʰʣʷʭʽʚ ʽ ʟʘʩʦ-

ʙʽʚ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ, ʦʙʩʷʛʽʚ ʪʘ ʜʞʝʨʝʣ ʬʽʥʘʥ-

ʩʫʚʘʥʥʷ, ʩʪʨʦʢʠ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ, ʟʘʭʦʜʽʚ; ʢʦʦʨ-

ʜʠʥʘʮʽʷ ʪʘ ʢʦʥʪʨʦʣʴ ʟʘ ʭʦʜʦʤ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ. 

ʆʢʨʽʤ ʦʧʠʩʦʚʦʾ ʯʘʩʪʠʥʠ, ʈʎʇ ʤʽʩʪʠʪʴ ʨʷʜ ʜʦʜʘʪʢʽʚ 

ï ʧʘʩʧʦʨʪ, ʧʣʘʥ ʨʝʩʫʨʩʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦ ʨʦʢʘʭ, 

ʧʝʨʝʣʽʢ ʟʘʚʜʘʥʴ, ʟʘʭʦʜʽʚ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʚʠʢʦʥʘʥʥʷ, 

ʬʦʨʤʠ ʧʨʦʤʽʞʥʠʭ ʪʘ ʧʽʜʩʫʤʢʦʚʦʛʦ ʟʚʽʪʽʚ.  

ʆʢʨʽʤ ʮʴʦʛʦ, 25 ʞʦʚʪʥʷ 2016 ʨ. ʜʦʜʘʪʢʦʚʦ ʙʫʣʦ 

ʫʭʚʘʣʝʥʝ ʨʽʰʝʥʥʷ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ çʇʨʦ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʦʨʷʜʢʫ ʦʙʛʦʚʦʨʝʥʥʷ ʽ ʚʥʝʩʝʥʥʷ ʥʘ 

ʨʦʟʛʣʷʜ ʦʙʣʘʩʥʦʾ ʨʘʜʠ ʦʙʣʘʩʥʠʭ (ʙʶʜʞʝʪʥʠʭ) ʮʽ-

ʣʴʦʚʠʭ ʧʨʦʛʨʘʤ, ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʟʚʽʪʥʦʩʪʽ ʱʦʜʦ ʾʭ 

ʚʠʢʦʥʘʥʥʷè, ʤʝʪʘ ʷʢʦʛʦ ï ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʜʫʨʠ 

ʦʙʛʦʚʦʨʝʥʥʷ ʡ ʟʘʪʚʝʨʜʞʝʥʥʷ ʦʙʣʘʩʥʠʭ ʮʽʣʴʦʚʠʭ 

ʧʨʦʛʨʘʤ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʽʻʚʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʩʪʘ-

ʥʦʤ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʾʭ ʚʠʢʦʥʘʥʥʷ [3, ʩ. 10]. 

ʑʝ ʜʦʥʝʜʘʚʥʘ ʩʠʪʫʘʮʽʷ ʽʟ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʮʽ-

ʣʴʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʨʦʟʚʠʪʢʫ ʥʘ ʃʴʚʽʚʱʠʥʽ ʙʫʣʘ 

ʚʢʨʘʡ ʥʝʟʘʜʦʚʽʣʴʥʦʶ ï ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʛʨʘʤ, 

ʯʘʩʪʠʥʘ ʟ ʷʢʠʭ ʥʝʜʦʬʽʥʘʥʩʦʚʫʚʘʣʘʩʴ; ʬʨʘʛʤʝʥʪʘʨ-

ʥʠʡ ʧʫʙʣʽʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʨʦʛʨʘʤʠ, 

ʘ ʦʩʦʙʣʠʚʦ ï ɦ ʦʜʦ ʾʭ ʚʠʢʦʥʘʥʥʷ. ʏʠ ʥʝ ʻʜʠʥʠʤ ʜʞʝ-

ʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ ʩʣʫʞʠʚ ʨʽʯʥʠʡ ɿʚʽʪ ʧʨʦ ʚʠʢʦ-

ʥʘʥʥʷ ʙʶʜʞʝʪʫ ʦʙʣʘʩʪʽ, ʷʢʠʡ ʥʝ ʜʘʚʘʚ ʦʙôʻʢʪʠʚʥʦʾ 

ʩʠʪʫʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʚʽʜʩʫʪʥʷ ʙʫʣʘ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ 

ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤ ʥʝ ʟʘ ʬʽʥʘʥʩʦʚʠʤʠ ʧʦʢʘʟʥʠ-

ʢʘʤʠ. ʑʦʨʽʯʥʽ ʢʦʤʧʣʝʢʩʥʽ ʟʚʽʪʠ ʱʦʜʦ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʢʦʥʘʥʥʷ ʇʨʦʛʨʘʤʠ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟ-

ʚʠʪʢʫ ʦʙʣʘʩʪʽ ʚʢʣʶʯʘʣʠ ʦʙʩʷʛʠ ʚʠʢʦʨʠʩʪʘʥʠʭ ʢʦʰ-

ʪʽʚ ʧʦ ʛʘʣʫʟʷʭ, ʥʘʙʽʨ ʟʘʚʝʨʰʝʥʠʭ ʦʙôʻʢʪʽʚ, ʟʘʛʘʣʴʥʽ 

ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʪʦʱʦ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʣʦ ʧʨʦʘʥʘ-

ʣʟ̔ʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʢʨʝʤʦ ʚʟʷʪʦʾ ʮʽʣʴʦʚʦʾ ʧʨʦ-

ʛʨʘʤʠ. ʊʘʙʣʠʮʷ 1.1. ʚʽʜʦʙʨʘʞʘʻ ʩʠʪʫʘʮʽʶ ʽʟ ʜʠʥʘʤʽ-

ʢʦʶ ʢʽʣʴʢʦʩʪʽ ʨʝʛʽʦʥʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʨʦʟʚʠʪʢʫ 

ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ 2013-2017 ʨʨ. 

ʊʘʙʣʠʮʷ 1.1. 

ʂʽʣʴʢʽʩʪʴ ʨʝʛʽʦʥʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʨʦʟʚʠʪʢʫ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ 2013-2017 ʨʨ. 

ʈʽʢ 
ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦ-

ʛʨʘʤ 

ʂʽʣʴʢʽʩʪʴ ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʦ-

ʛʨʘʤ 
ɿʘʛʘʣʴʥʠʡ ʙʶʜʞʝʪ (ʛʨʥ.) 

2013 50 21 125 195 400 

2014 51 18 117 897 800 

2015 79 23 199 390 000 

2016 42 7 885 945 000 

2017 39 6 895 717 520 

ɼʞʝʨʝʣʦ: [4] 

 

ʗʢ ʚʠʜʥʦ ʽʟ ʪʘʙʣʠʮʽ 1.1., 2015 ʨ. ʩʪʘʚ ʨʝʢʦʨʜ-

ʥʠʤ ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ ʧʨʦʛʨʘʤ, ʱʦ ʟʥʘʯʥʦ ʫʪʨʫʜʥʶ-

ʚʘʣʦ ʾʭ ʤʝʥʝʜʞʤʝʥʪ. ʊʦʤʫ ʥʘ 2016 ʨ. ʃʴʚʽʚʩʴʢʘ ʦʙ-

ʣʘʩʥʘ ʨʘʜʘ ʧʨʠʡʥʷʣʘ ʨʽʰʝʥʥʷ ʱʦʜʦ ʩʢʦʨʦʯʝʥʥʷ ʢʽ-
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ʣʴʢʦʩʪʽ ʧʨʦʛʨʘʤ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʦʙʩʷ-

ʛ̔ ʚ ʬʽʥʘʥʩʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʥʠʟʢʘ ʧʨʦʛʨʘʤ ʙʫʣʘ 

ʫʢʨʫʧʥʝʥʘ ʚ ʢʦʤʧʣʝʢʩʥʽ ʧʨʦʛʨʘʤʠ, ʷʢʽ ʦʙôʻʜʥʫʚʘʣʠ 

ʢʽʣʴʢʘ ʧʨʦʛʨʘʤ ʟʘ ʛʘʣʫʟʝʚʦʶ ʦʟʥʘʢʦʶ (ʤʝʜʠʮʠʥʘ, 

ʩʦʮʽʘʣʴʥʘ ʜʦʧʦʤʦʛʘ, ʘʛʨʦʧʨʦʤʠʩʣʦʚʠʡ ʨʦʟʚʠʪʦʢ 

ʪʦʱʦ).  

ɯʟ 2016 ʨ. ʨʽʟʢʦ ʟʙʽʣʴʰʠʚʩʷ ʦʙʩʷʛ ʛʘʨʘʥʪʦʚʘ-

ʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤ ï ʙʽʣʴʰʝ ʷʢ ʫ 4 ʨʘʟʠ. 

ʗʢʱʦ ʚʨʘʭʫʚʘʪʠ ʬʘʢʪ ʪʦʛʦ, ʱʦ ʨʷʜ ʧʨʦʛʨʘʤ ʚʢʣʶ-

ʯʘʶʪʴ ʢʦʥʢʫʨʩʥʫ ʩʢʣʘʜʦʚʫ, ʷʢʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʫʤʦ-

ʚʘʭ ʩʧʽʚʬʽʥʘʥʩʫʚʘʥʥʷ ʟ ʤʽʩʮʝʚʠʤʠ ʙʶʜʞʝʪʘʤʠ ʪʘ 

ʢʦʰʪʘʤʠ ʛʨʦʤʘʜ, ʪʦ ʟʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʬʽʥʘʥʩʫʚʘʥʥʷ 

ʧʨʦʛʨʘʤ ʟʨʽʩ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ. ʋ ʪʘʙʣʠʮʽ 1.2. ʥʘʚʝ-

ʜʝʥʘ ʜʠʥʘʤʽʢʘ ʬʽʥʘʥʩʫʚʘʥʥʷ ʇʨʦʛʨʘʤʠ ʧʨʦʚʝʜʝʥʥʷ 

ʦʙʣʘʩʥʦʛʦ ʢʦʥʢʫʨʩʫ ʤʽʢʨʦʧʨʦʝʢʪʽʚ ʤʽʩʮʝʚʦʛʦ ʨʦʟ-

ʚʠʪʢʫ ʟʘ ʦʩʪʘʥʥʽ 3 ʨʦʢʠ [3, ʩ. 12]. 

ʊʘʙʣʠʮʷ 1.2. 

ɼʠʥʘʤʽʢʘ ʬʽʥʘʥʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ 

ʈʽʢ 2014-2015 2016 2017 

ɼʞʝʨʝʣʘ ʬʽʥʘʥʩʫ-

ʚʘʥʥʷ 
ʆɹ ʄɹ % ʆɹ ʄɹ % ʆɹ ʄɹ % 

ʉʫʤʘ (ʪʠʩ. ʛʨʥ.) 16 950 28 100 62 64 000 76 135 54 69 800 76 100 52 

ɼʞʝʨʝʣʦ: [4] 

 

ɿʥʘʯʥʦ ʧʦʢʨʘʱʠʚʩʷ ʧʫʙʣʽʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦ-

ʨʤʘʮʽʾ. ʅʘ ʩʘʡʪʘʭ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ ʪʘ ʦʙʣʘ-

ʩʥʦʾ ʜʝʨʞʘʚʥʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʥʘ ʩʴʦʛʦʜʥʽ ʜʦʩʪʘʪʥʴʦ 

ʚʠʩʚʽʪʣʶʻʪʴʩʷ ʥʘʷʚʥʘ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʢʦʞʥʦʾ ʧʨʦ-

ʛʨʘʤʠ ʟ ʛʝʦʛʨʘʬʽʻʶ ʟʘʭʦʜʽʚ/ʧʨʦʝʢʪʽʚ, ʽʥʬʦʛʨʘʬʽ-

ʢʦʶ, ʘ ʛʦʣʦʚʥʦ ï ʢʚʘʨʪʘʣʴʥʠʤʠ ʽ ʨʽʯʥʠʤʠ ʟʚʽʪʘʤʠ 

ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤ. ɸʥʘʣʽʟ ʮʠʭ ʟʚʽʪʽʚ ʜʘʚ ʤʦʞʣʠ-

ʚʽʩʪʴ ʧʝʨʝʢʦʥʘʪʠʩʷ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʬʘʢʪʫ ʥʝʜʦʬʽ-

ʥʘʥʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤ, ʱʦ ʨʝʛʫʣʷʨʥʦ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ 

ʚ ʧʦʧʝʨʝʜʥʽ ʨʦʢʠ. 

ɻʦʣʦʚʥʠʤʠ ʚʠʢʦʥʘʚʮʷʤʠ 41-ʻʾ ʨʝʛʽʦʥʘʣʴʥʦʾ 

ʧʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ 2017 ʨ. 

(ʟʛʽʜʥʦ ʟ ʧʘʩʧʦʨʪʘʤʠ ʧʨʦʛʨʘʤ) ʚʠʩʪʫʧʘʶʪʴ 19 ʩʪʨʫ-

ʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʦʙʣʘʩʥʦʾ ʜʝʨʞʘʚʥʦʾ ʘʜʤʽʥʽʩʪʨʘ-

ʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝ-

ʯʝʥʥʷ ʦʙʣʘʩʥʦʾ ʨʘʜʠ [3, ʩ. 12].  

ʇʨʠ ʮʴʦʤʫ, ʚ ʦʢʨʝʤʠʭ ʧʨʦʛʨʘʤʘʭ ʩʧʽʚʚʠʢʦʥʘʚ-

ʮʷʤʠ ʩʧʽʣʴʥʠʭ ʟʘʚʜʘʥʴ ʚʠʩʪʫʧʘʣʠ ʧʨʦʬʽʣʴʥʽ ʩʪʨʫʢ-

ʪʫʨʠ (ʜʝʧʘʨʪʘʤʝʥʪʠ, ʫʧʨʘʚʣʽʥʥʷ) ʃʴʚʽʚʩʴʢʦʾ ʦʙʣ-

ʜʝʨʞʘʜʤʽʥʽʩʪʨʘʮʽʾ ʧʦ çʩʚʦʾʭè ʟʘʭʦʜʘʭ. ʅʘʧʨʠʢʣʘʜ, 

ʟʛʽʜʥʦ ʟ ʧʘʩʧʦʨʪʦʤ ʇʨʦʛʨʘʤʠ çɽʣʝʢʪʨʦʥʥʘ ʃʴʚʽʚ-

ʱʠʥʘ ʥʘ 2015-2017 ʨʨ.è ʛʦʣʦʚʥʠʤ ʚʠʢʦʥʘʚʮʝʤ ʻ ʜʝ-

ʧʘʨʪʘʤʝʥʪ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʛʦʩʧʦʜʘʨ-

ʩʴʢʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ɸʥʘʣʽʟ ʧʝʨʝʣʽʢʫ ʟʘʚʜʘʥʴ ʽ ʟʘʭʦʜʽʚ ʧʨʦʛʨʘʤʠ ʫ 

2016 ʨ. ʟʘʩʚʽʜʯʠʚ, ʱʦ ʦʢʨʽʤ ʛʦʣʦʚʥʦʛʦ ʚʠʢʦʥʘʚʮʷ 

ʧʨʦʛʨʘʤʠ ʧʦ ʦʢʨʝʤʠʭ ʟʘʭʦʜʘʭ ʚʠʢʦʥʘʚʮʷʤʠ ʚʠʩʪʫ-

ʧʘʣʠ ʽʥʰʽ ʧʽʜʨʦʟʜʽʣʠ ʦʙʣʜʝʨʞʘʜʤʽʥʽʩʪʨʘʮʽʾ (ʨʽ-

ʰʝʥʥʷ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ ˉ 167 ʚʽʜ 31 ʪʨʘ-

ʚʥʷ 2016 ʨʦʢʫ), ʱʦ ʚʽʜʦʙʨʘʞʝʥʦ ʫ ʪʘʙʣʠʮʽ 1.3. 

ʊʘʙʣʠʮʷ 1.3. 

ʇʝʨʝʣʽʢ ʚʠʢʦʥʘʚʮʽʚ ʦʢʨʝʤʠʭ ʟʘʭʦʜʽʚ ʇʨʦʛʨʘʤʠ çɽʣʝʢʪʨʦʥʥʘ ʃʴʚʽʚʱʠʥʘè ʫ 2016 ʨʦʮʽ 

ʅʘʟʚʘ ʟʘʚʜʘʥʥʷ ʇʝʨʝʣʽʢ ʟʘʭʦʜʽʚ ʟʘʚʜʘʥʥʷ ɺʠʢʦʥʘʚʝʮʴ ʟʘʭʦʜʫ 
ɹʶʜʞʝʪ 

(ʪʠʩ. ʛʨʥ.) 

2.ʋʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭ-

ʥʦʣʦʛʽʡ ʝ-ʫʨʷʜʫʚʘʥʥʷ ʚ 

ʦʨʛʘʥʘʭ ʚʠʢʦʥʘʚʯʦʾ 

ʚʣʘʜʠ ʪʘ ʤʽʩʮʝʚʦʛʦ ʩʘ-

ʤʦʚʨʷʜʫʚʘʥʥʷ ʦʙʣʘʩʪʽ 

2.4. ʋʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚ-

ʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ʉʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʚʠ-

ʪʦʢ ʨʝʛʽʦʥʘʣʴʥʦʾ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʤʦ-

ʥʽʪʦʨʠʥʛʫ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦ-

ʟʚʠʪʢʫ 

ɼʝʧʘʨʪʘʤʝʥʪ ʘʨʭʽʪʝ-

ʢʪʫʨʠ ʪʘ ʨʦʟʚʠʪʢʫ ʤʽ-

ʩʪʦʙʫʜʫʚʘʥʥʷ 

177,8 

2.5. ʉʪʚʦʨʝʥʥʷ, ʤʦʜʠʬʽʢʘʮʽʷ ʪʘ ʨʦʟʚʠ-

ʪʦʢ ʦʬʽʮʽʡʥʠʭ ʚʝʙ-ʩʘʡʪʽʚ ʪʘ ʚʝʙ-ʧʦʨʪʘ-

ʣʽʚ ʤʽʩʮʝʚʠʭ ʦʨʛʘʥʽʚ ʚʣʘʜʠ. ʉʪʚʦʨʝʥʥʷ 

ʪʘ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ 

ʝʣʝʢʪʨʦʥʥʦʾ ʜʝʤʦʢʨʘʪʽʾ ʚ ʦʙʣʘʩʪʽ. 

ɼʝʧʘʨʪʘʤʝʥʪ ʚʥʫʪʨʽ-

ʰʥʴʦʾ ʪʘ ʽʥʬʦʨʤʘʮʽʡ-

ʥʦʾ ʧʦʣʽʪʠʢʠ 

100,0 

2.6. ɺʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩ-

ʪʝʤ ʚ ʛʘʣʫʟʽ ʦʩʚʽʪʠ 

ɼʝʧʘʨʪʘʤʝʥʪ ʦʩʚʽʪʠ ʽ 

ʥʘʫʢʠ 
300,0 

2.7. ɺʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩ-

ʪʝʤ ʚ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ 

ɼʝʧʘʨʪʘʤʝʥʪ ʦʭʦ-

ʨʦʥʠ ʟʜʦʨʦʚ'ʷ 
500,0 

2.8 ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʝʥʝʨʛʦʤʦ-

ʥʽʪʦʨʠʥʛʫ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʝʪʠʚʥʽ-

ʩʪʶ ʚ ʦʙʣʘʩʪʽ 

ɼʝʧʘʨʪʘʤʝʥʪ ʝʢʦʥʦ-

ʤʽʯʥʦʾ ʧʦʣʽʪʠʢʠ 
100,0 

5. ʇʽʜʪʨʠʤʢʘ ʧʨʘʮʝʟʜʘ-

ʪʥʦʩʪʽ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʩʥʫ-

ʶʯʠʭ ʩʠʩʪʝʤ 

5.3.3 ʇʨʠʜʙʘʥʥʷ ʂʦʤʧʣʝʢʩʫ ʧʨʦʛʨʘʤ-

ʥʦʛʦ ʂɿɯ çʂʨʠʧʪʦʩʝʨʚʝʨè ʪʘ ʢʣʽʻʥʪʩʴ-

ʢʠʭ ʣʽʮʝʥʟʽʡʥʠʡ ʜʦ ʥʴʦʛʦ 

ʃʴʚʽʚʩʴʢʠʡ ʦʙʣʘʩʥʠʡ 

ʢʦʥʪʘʢʪʥʠʡ ʮʝʥʪʨ 

(ʛʘʨʷʯʘ ʣʽʥʽʷ 112) 

110,0 

ɼʞʝʨʝʣʦ: [4] 
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ɺʘʞʣʠʚʦ ʪʘʢʦʞ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʫ ʨʽʯʥʦʤʫ ɿʚʽʪʽ 

ʧʨʦ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ ʧʨʠʩʫʪʥʽ ʜʦʜʘʪʢʠ ʧʨʦ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷ ʢʦʰʪʽʚ ʚʩʽʭ ʩʧʽʚʚʠʢʦʥʘʚʮʽʚ ʦʢʨʝʤʠʭ ʟʘ-

ʭʦʜʽʚ ʧʨʦʛʨʘʤʠ.  

ʆʜʥʘʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʬʨʘʛʤʝʥʪʘʨʥʠʡ ʭʘʨʘʢ-

ʪʝʨ ʚʟʘʻʤʦʜʽʾ ʧʨʦʬʽʣʴʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ 

ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʜʝʨʞʘʜʤʽʥʽʩʪʨʘʮʽʾ ʧʦ ʦʢʨʝʤʠʭ ʟʘʭʦ-

ʜʘʭ, ʚ ʤʝʭʘʥʽʟʤʘʭ ʨʝʘʣʽʟʘʮʽʾ ʨʝʛʽʦʥʘʣʴʥʠʭ ʮʽʣʴʦʚʠʭ 

ʧʨʦʛʨʘʤ ʥʝ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʟʘʻʤʦʜʽʷ ʟʘʭʦʜʽʚ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʟʘʚʜʘʥʴ (ʚʠʨʽʰʝʥʥʷ ʧʨʦ-

ʙʣʝʤ), ʷʢʽ ʦʭʦʧʣʶʶʪʴ ʨʽʟʥʽ ʩʬʝʨʠ (ʛʘʣʫʟʽ). ɺʠʥʷʪ-

ʢʦʤ ʻ ʇʨʦʛʨʘʤʘ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʃʴʚʽʚʱʠʥʠ (ʥʘ 

2013-2016 ʨʨ. ʪʘ 2017-2020 ʨʨ.), ʚ ʷʢʽʡ ʥʘʷʚʥʝ ʧʦ-

ʥʷʪʪʷ çɯʥʪʝʛʨʦʚʘʥʽ ʟʘʭʦʜʠ/ʧʨʦʝʢʪʠè. ɯʥʪʝʛʨʦʚʘʥʽ 

ʧʨʦʝʢʪʠ ʨʝʘʣʽʟʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʢʦʦʧʝʨʘʮʽʾ ʇʨʦ-

ʛʨʘʤʠ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʃʴʚʽʚʱʠʥʠ ʟ ʽʥʰʠʤʠ ʨʝʛʽʦ-

ʥʘʣʴʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʽ ʧʨʦʮʝ-

ʜʫʨ ʛʦʣʦʚʥʦʛʦ ʚʠʢʦʥʘʚʮʷ ʧʨʦʛʨʘʤʠ. ʋʧʨʦʜʦʚʞ 

2013-2017 ʨʨ. ʪʘʢʘ ʢʦʦʧʝʨʘʮʽʷ ʇʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ 

ʦʩʚʽʪʠ ʃʴʚʽʚʱʠʥʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʇʨʦʛʨʘʤʦʶ ʦʙʣʘ-

ʩʥʦʛʦ ʢʦʥʢʫʨʩʫ ʽʥʽʮʽʘʪʠʚ ʛʨʦʤʘʜ ʟʘ ʧʨʦʮʝʜʫʨʘʤʠ ʽ 

ʚʠʤʦʛʘʤʠ ʦʩʪʘʥʥʴʦʾ. ʇʨʠ ʮʴʦʤʫ ʨʽʰʝʥʥʷ ʱʦʜʦ ʚʽʜ-

ʙʦʨʫ ʽʥʪʝʛʨʦʚʘʥʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʝʢʪʽʚ ʧʨʠʡʤʘʶʪʴʩʷ 

ʂʦʥʢʫʨʩʥʦʶ ʨʘʜʦʶ ʇʨʦʛʨʘʤʠ ʦʙʣʘʩʥʦʛʦ ʢʦʥʢʫʨʩʫ 

ʽʥʽʮʽʘʪʠʚ ʛʨʦʤʘʜ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʾ ʚʭʦʜʷʪʴ ʧʨʝʜʩʪʘʚ-

ʥʠʢʠ ʜʝʧʘʨʪʘʤʝʥʪʫ ʦʩʚʽʪʠ. ʇʦʨʷʜʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʰʪʽʚ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʮʠʭ ʧʨʦʝʢʪʽʚ ʪʘʢʦʞ ʟʜʽʡʩʥʶ-

ʻʪʴʩʷ ʟʛʽʜʥʦ ʟ ʇʦʨʷʜʢʦʤ ʬʽʥʘʥʩʫʚʘʥʥʷ ʇʨʦʛʨʘʤʠ 

ʦʙʣʘʩʥʦʛʦ ʢʦʥʢʫʨʩʫ ʽʥʽʮʽʘʪʠʚ ʛʨʦʤʘʜ [3, ʩ. 15].  

ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʭʘ-

ʥʽʟʤ ʢʦʦʧʝʨʘʮʽʾ ʽʟ 2013 ʧʦ 2017 ʨʨ. ʫʩʧʽʰʥʦ ʟʘʨʝʢʦ-

ʤʝʥʜʫʚʘʚ ʩʝʙʝ ʽ ʦʩʚʽʪʥʷ ʩʢʣʘʜʦʚʘ ʢʦʥʢʫʨʩʫ ʽʥʽʮʽʘʪʠʚ 

ʛʨʦʤʘʜ ʟ ʨʦʢʫ ʚ ʨʽʢ ʟʙʽʣʴʰʫʚʘʣʘ ʩʚʦʶ ʧʠʪʦʤʫ ʚʘʛʫ, 

ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʪʘʙʣʠʮʷ 1.4. 

ʊʘʙʣʠʮʷ 1.4. 

ɼʠʥʘʤʽʢʘ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʧʨʽʦʨʠʪʝʪʦʤ çʆʩʚʽʪʥʷ ʛʘʣʫʟʴ ʪʘ ʜʦʰʢʽʣʴʥʽ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠè 

ʇʨʦʛʨʘʤʠ ʦʙʣʘʩʥʦʛʦ ʢʦʥʢʫʨʩʫ ʽʥʽʮʽʘʪʠʚ ʛʨʦʤʘʜ 

ʈʦʢʠ 2013 2014-2015 2016 2017 

ɼʞʝʨʝʣʘ ʬʽʥʘʥ-

ʩʫʚʘʥʥʷ 
ʆɹ ʄɹ ʆɹ ʄɹ ʆɹ ʄɹ ʆɹ ʄɹ 

ɿʘʛʘʣʴʥʘ ʩʫʤʘ 

(ʪʠʩ. ʛʨʥ.) 
6 250 10 100 16 950 28 100 53 976 77 916 69 800 76 100 

ɹʶʜʞʝʪ ʦʩʚʽʪ-

ʥʴʦʛʦ ʧʨʽʦʨʠʪʝʪʫ 

(ʪʠʩ. ʛʨʥ.) 

2 700 4 200 10 100 16 900 24 193 36 851 37 350 42 300 

ɺʽʜʩʦʪʦʢ ʦʩʚʽʪ-

ʥʴʦʛʦ ʧʨʽʦʨʠʪʝʪʫ 

(%) 

43% - 60% - 45% - 53% - 

ɼʞʝʨʝʣʦ: [4] 

 

ʗʢ ʚʠʜʥʦ ʽʟ ʪʘʙʣʠʮʽ, ʦʩʚʽʪʥʷ ʢʦʤʧʦʥʝʥʪʘ ʨʝʛʫ-

ʣʷʨʥʦ çʚʽʜʙʠʨʘʣʘè ʚʽʜ ʽʥʰʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʚ ʩʝʨʝʜʥʴ-

ʦʤʫ ʜʦ 50 % ʢʦʰʪʽʚ ʟʘʛʘʣʴʥʦʾ ʩʫʤʠ ʙʶʜʞʝʪʫ ʪʘ ʟʘ 5 

ʨʦʢʽʚ ʟʨʦʩʣʘ ʟ 6,9 ʤʣʥ. ʛʨʥ. ʜʦ 79,7 ʤʣʥ. ʛʨʥ. (ʩʫʤʘ 

ʢʦʰʪʽʚ ʦʙʣʘʩʥʦʛʦ ʪʘ ʤʽʩʮʝʚʦʛʦ ʙʶʜʞʝʪʽʚ) [3, ʩ. ].  

ɺʽʜʩʫʪʥʽʩʪʴ ʞʝ ʚʟʘʻʤʦʜʽʾ ʧʨʦʬʽʣʴʥʠʭ ʩʪʨʫʢʪʫʨ-

ʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʜʝʨʞʘʜʤʽʥʽʩʪʨʘʮʽʾ 

ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʦʭʦʧʣʶ-

ʶʪʴ ʨʽʟʥʽ ʛʘʣʫʟʽ (ʱʦ, ʷʢ ʧʨʘʚʠʣʦ, ʤʘʻ ʤʽʩʮʝ ʧʨʠ ʨʝ-

ʘʣʽʟʘʮʽʾ ʟʘʭʦʜʽʚ ʉʪʨʘʪʝʛʽʾ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ) 

ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʜʫʙʣʶʚʘʥʥʷ ʟʘʭʦʜʽʚ, ʥʝʝʬʝʢ-

ʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʪʘʢ ʦʙʤʝʞʝʥʠʭ ʢʦʰʪʽʚ. ʗʢ 

ʧʨʠʢʣʘʜ, ʪʘʙʣʠʮʷ 1.5. ʽʣʶʩʪʨʫʻ ʧʦʜʽʙʥʫ ʩʠʪʫʘʮʽʶ ʫ 

ʚʠʧʘʜʢʫ ʜʚʦʭ ʦʙʣʘʩʥʠʭ ʧʨʦʛʨʘʤ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ 

ʨʽʟʥʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ ʃʴʚʽʚʩʴʢʦʾ 

ʦʙʣʜʝʨʞʘʜʤʽʥʽʩʪʨʘʮʽʾ ʽ ʚʠʨʽʰʫʶʪʴ ʩʧʽʣʴʥʝ ʟʘʚʜʘʥʥʷ 

ï ʟʙʽʣʴʰʠʪʠ ʚ ʦʙʣʘʩʪʽ ʢʽʣʴʢʽʩʪʴ ʦʩʽʙ, ʦʭʦʧʣʝʥʠʭ ʨʝ-

ʛʫʣʷʨʥʠʤʠ ʬʽʟʢʫʣʴʪʫʨʥʦ-ʦʟʜʦʨʦʚʯʠʤʠ ʟʘʥʷʪʪʷʤʠ. 

ʊʘʙʣʠʮʷ 1.5. 

ʉʧʽʚʩʪʘʚʣʝʥʥʷ ʟʘʚʜʘʥʴ ʨʝʛʽʦʥʘʣʴʥʠʭ ʧʨʦʛʨʘʤ çʈʦʟʚʠʪʦʢ ʦʩʚʽʪʠ ʃʴʚʽʚʱʠʥʠè ʪʘ çʉʧʦʨʪʠʚʥʠʡ ʤʘʡ-

ʜʘʥʯʠʢè ʥʘ 2017 ʨʽʢ 

ʅʘʟʚʘ ʟʘʚʜʘʥʥʷ  ʇʝʨʝʣʽʢ ʟʘʭʦʜʽʚ ʟʘʚʜʘʥʥʷ  ɺʠʢʦʥʘʚʝʮʴ ʟʘʭʦʜʫ  ɹʶʜʞʝʪ 

(ʪʠʩ. ʛʨʥ.)  

ʇʨʦʛʨʘʤʘ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʃʴʚʽʚʱʠʥʠ ʥʘ 2017-2020 ʨʦʢʠ  

1.1. ɿʘʙʝʟʧʝʯʠʪʠ ʚʽʜʧʦʚʽ-

ʜʥʽʩʪʴ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟʘ-

ʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴ-

ʥʠʭ ʟʘʢʣʘʜʽʚ ʧʦʪʨʝʙʘʤ ʽ 

ʟʘʧʠʪʘʤ ʥʘʩʝʣʝʥʥʷ  

1.1.4. ʇʦʢʨʘʱʝʥʥʷ ʩʧʦʨʪʠʚ-

ʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘʚʯʘ-

ʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʷʢʽ ʧʽʜʧʦ-

ʨʷʜʢʦʚʘʥʽ ʜʝʧʘʨʪʘʤʝʥʪʫ 

ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ  

ɼʝʧʘʨʪʘʤʝʥʪ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ 

ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʜʝʨʞʘʜʤʽʥʽʩʪ-

ʨʘʮʽʾ  

4 500,0  

ʇʨʦʛʨʘʤʘ çʉʧʦʨʪʠʚʥʠʡ ʤʘʡʜʘʥʯʠʢè ʥʘ 2017 ï 2021 ʨʦʢʠ  

1. ʆʙʣʘʰʪʫʚʘʥʥʷ ʩʧʦʨʪʠ-

ʚʥʠʭ ʤʘʡʜʘʥʯʠʢʽʚ  

1. ʆʙʣʘʰʪʫʚʘʥʥʷ ʩʧʦʨʪʠʚ-

ʥʠʭ ʤʘʡʜʘʥʯʠʢʽʚ ʟ ʪʨʝʥʘʞʝ-

ʨʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ  

ʋʧʨʘʚʣʽʥʥʷ ʬʽʟʠʯʥʦʾ ʢʫʣʴ-

ʪʫʨʠ ʪʘ ʩʧʦʨʪʫ ʃʴʚʽʚʩʴʢʦʾ 

ʦʙʣʜʝʨʞʘʜʤʽʥʽʩʪʨʘʮʽʾ  

21 000,0  

ɼʞʝʨʝʣʦ: [4] 
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ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʄʽʥʽʩʪʝʨʩʪʚʘ ʝʢʦ-

ʥʦʤʽʢʠ ʋʢʨʘʾʥʠ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʫ ʢʦʞʥʽʡ ʦʙ-

ʣʘʩʪʽ/ʨʘʡʦʥʽ ʜʽʶʪʴ ʥʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ ʧʨʦ ʧʦʨʷ-

ʜʦʢ ʨʦʟʨʦʙʣʝʥʥʷ ʦʙʣʘʩʥʠʭ/ʨʘʡʦʥʥʠʭ ʮʽʣʴʦʚʠʭ ʧʨʦ-

ʛʨʘʤ, ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʟʚʽʪʥʦʩʪʽ ʧʨʦ ʾʭ ʚʠʢʦʥʘʥʥʷ, 

ʩʪʨʦʛʦ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʦʩʥʦʚʥʽ ʩʪʘʜʽʾ ʽʥʽʮʽʶʚʘʥʥʷ, 

ʧʽʜʛʦʪʦʚʢʠ, ʧʦʨʷʜʢʫ ʧʨʦʭʦʜʞʝʥʥʷ ʝʢʩʧʝʨʪʠʟʠ, ʧʦ-

ʛʦʜʞʝʥʥʷ ʪʘ ʟʘʪʚʝʨʜʞʝʥʥʷ, ʟʜʽʡʩʥʝʥʥʷ ʢʦʥʪʨʦʣʶ ʟʘ 

ʚʠʢʦʥʘʥʥʷʤ. ʇʨʠ ʮʴʦʤʫ ʞʦʜʥʠʭ ʚʠʤʦʛ ʱʦʜʦ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʝʛʽʦʥʘʣʴʥʠʭ (ʦʙʣʘʩʥʠʭ / ʨʘʡʦʥʥʠʭ) 

ʮʽʣʴʦʚʠʭ ʧʨʦʛʨʘʤ ʨʝʛʽʦʥʘʣʴʥʠʤ ʩʪʨʘʪʝʛʽʷʤ ʨʦ-

ʟʚʠʪʢʫ ʥʝ ʧʝʨʝʜʙʘʯʝʥʦ. ʆʩʥʦʚʥʠʤʠ ʧʽʜʩʪʘʚʘʤʠ ʜʣʷ 

ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʠ ʻ ʽʩʥʫʚʘʥʥʷ ʧʨʦʙʣʝʤʠ ʥʘ 

ʨʽʚʥʽ ʨʝʛʽʦʥʫ, ʨʦʟʚ'ʷʟʘʥʥʷ ʷʢʦʾ ʧʦʪʨʝʙʫʻ ʟʘʣʫʯʝʥʥʷ 

ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚ; ʥʘʷʚʥʽʩʪʴ ʫ ʤʽʩʮʝʚʦʤʫ ʙʶʜʞʝʪʽ 

ʨʝʘʣʴʥʦʾ ʤʦʞʣʠʚʦʩʪʽ ʨʝʩʫʨʩʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠ-

ʢʦʥʘʥʥʷ ʟʘʭʦʜʽʚ ʧʨʦʛʨʘʤʠ ʪʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʝʪʠ 

ʧʨʦʛʨʘʤʠ ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʘʤ ʨʦʟʚʠʪʢʫ 

ʨʝʛʽʦʥʫ. ʎʷ çʚʽʜʧʦʚʽʜʥʽʩʪʴè ʨʦʟʨʦʙʥʠʢʘʤʠ ʧʨʦʛʨʘʤ 

ʪʨʘʢʪʫʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʚʽʣʴʥʦ ʽ ʚʦʥʠ ʥʘ ʩʚʽʡ ʨʦʟʩʫʜ 

ʜʝʢʣʘʨʫʶʪʴ ʯʠ ʥʽ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʦʛʨʘʤʠ ʜʦ ʉʪʨʘ-

ʪʝʛʽʾ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ [5, ʩ. 151].  

ʊʘʢ, ʽʟ 41-ʻʾ ʨʝʛʽʦʥʘʣʴʥʦʾ ʮʽʣʴʦʚʦʾ ʧʨʦʛʨʘʤʠ ʫ 

ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʥʘ 2017 ʨ. ʪʽʣʴʢʠ 6 ʧʨʦʛʨʘʤ (14,6 

%) ʟʘʜʝʢʣʘʨʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʉʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ 

ʃʴʚʽʚʱʠʥʠ, ʘ ʩʘʤʝ: ʇʨʦʛʨʘʤʘ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ 

ʃʴʚʽʚʱʠʥʠ, ɹʝʟʧʝʯʥʘ ʃʴʚʽʚʱʠʥʘ, ʇʨʦʛʨʘʤʘ ʧʽʜʚʠ-

ʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ, ʂʦʤʧʣʝʢʩʥʘ ʧʨʦ-

ʛʨʘʤʘ ʧʽʜʪʨʠʤʢʠ ʪʘ ʨʦʟʚʠʪʢʫ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠ-

ʨʦʙʥʠʮʪʚʘ, ʇʨʦʛʨʘʤʘ ʨʦʟʚʠʪʢʫ ʜʦʨʦʞʥʴʦʾ ʽʥʬʨʘ-

ʩʪʨʫʢʪʫʨʠ, ɽʣʝʢʪʨʦʥʥʘ ʃʴʚʽʚʱʠʥʘ [3, ʩ. 18].  

ʇʨʠ ʮʴʦʤʫ ʚʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʥʘʚʽʪʴ ʧʦʩʠ-

ʣʘʥʥʷ ʫ ʚʩʪʫʧʥʽʡ ʯʘʩʪʠʥʽ ʦʧʠʩʫ ʧʨʦʛʨʘʤʠ ʥʘ ʜʝʨ-

ʞʘʚʥʫ ʯʠ ʨʝʛʽʦʥʘʣʴʥʫ ʩʪʨʘʪʝʛʽʾ ʯʘʩʪʦ ʻ ʜʝʢʣʘʨʘʪʠʚ-

ʥʠʤ ʽ ʱʝ ʥʝ ʦʟʥʘʯʘʶʪʴ ʢʦʥʢʨʝʪʥʫ ʧʨʠʚôʷʟʢʫ ʮʽʣʝʡ, 

ʟʘʚʜʘʥʴ ʽ ʟʘʭʦʜʽʚ ʧʨʦʛʨʘʤʠ ʜʦ ʩʪʨʘʪʝʛʽʯʥʠʭ ʪʘ ʦʧʝ-

ʨʘʮʽʡʥʠʭ ʮʽʣʝʡ ʽ ʟʘʚʜʘʥʴ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ. 

ʅʘʧʨʠʢʣʘʜ, ʇʨʦʛʨʘʤʘ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʃʴʚʽʚʱʠʥʠ 

2017-2020 ʫ ʚʩʪʫʧʥʽʡ ʯʘʩʪʠʥʽ ʟʘʟʥʘʯʘʻ, ʱʦ çʧʨʦ-

ʛʨʘʤʘ ʧʦʚʥʽʩʪʶ ʫʟʛʦʜʞʫʻʪʴʩʷ ʽʟ ʉʪʨʘʪʝʛʽʻʶ ʨʦ-

ʟʚʠʪʢʫ ʃʴʚʽʚʱʠʥʠ ʜʦ 2020 ʨʦʢʫè. ɿʦʢʨʝʤʘ ʧʨʦʛʨʘʤʘ 

ʜʝʢʣʘʨʫʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʉʪʨʘʪʝʛʽʾ ʃʴʚʽʚʱʠʥʠ ʫ ʩʬʝʨʽ 

ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠ (ʉʪʨʘʪʝʛʽʯʥʘ 

ʮʽʣʴ 2: ʗʢʽʩʪʴ ʞʠʪʪʷ, ʆʧʝʨʘʮʽʡʥʘ ʮʽʣʴ 2.3: ʈʦʟʚʠʪʦʢ 

ʦʩʦʙʠʩʪʦʩʪʽ, ɿʘʚʜʘʥʥʷ 2.3.1. ʇʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ) [6, ʩ. 346]:  

- ʧʨʦʚʝʜʝʥʥʷ ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʧʨʦʬʝ-
ʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʨʠʥʢʫ 

ʧʨʘʮʽ;  

- ʧʦʩʠʣʝʥʥʷ ʨʦʣʽ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʪʘ ʧʨʦʬʝ-
ʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠ ʚ ʧʨʘʢʪʠʯʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʬʘ-

ʭʽʚʮʽʚ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʩʘʤʦʟʘʡʥʷʪʦ-

ʩʪʽ, ʚʝʜʝʥʥʷ ʤʘʣʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ;  

- ʧʦʢʨʘʱʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦʾ ʙʘʟʠ ʧʨʦʬʝʩʽʡʥʦ-

ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʙʘʟ ʧʨʘʢʪʠʢʠ.  

ʆʜʥʘʢ, ʚ ʧʝʨʝʣʽʢʫ ʟʘʚʜʘʥʴ, ʟʘʭʦʜʽʚ ʪʘ ʧʦʢʘʟ-

ʥʠʢʽʚ ʇʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʃʴʚʽʚʱʠʥʠ ʥʘ 

2017-2020 ʨʨ. ʩʬʝʨʘ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠ 

ʚʟʘʛʘʣʽ ʥʝ ʬʽʛʫʨʫʻ. 

ʉʪʨʘʪʝʛʽʷ ʨʦʟʚʠʪʢʫ ʃʴʚʽʚʱʠʥʠ ʜʦ 2020 ʨ. ʪʘ 

ʇʣʘʥ ʟʘʭʦʜʽʚ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘ 2017-2018 ʨʨ. ʨʦ-

ʟʨʦʙʣʷʣʠʩʴ ʽʟ 2015 ʨ. ʽ ʙʫʣʠ ʫʭʚʘʣʝʥʽ ʃʴʚʽʚʩʴʢʦʶ 

ʦʙʣʘʩʥʦʶ ʨʘʜʦʶ 29 ʙʝʨʝʟʥʷ 2016 ʨ. ʪʘ 21 ʙʝʨʝʟʥʷ 

2017 ʨ. ʚʽʜʧʦʚʽʜʥʦ. ʇʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʇʣʘʥʫ ʟʘʭʦʜʽʚ 

ʙʫʣʠ ʦʧʨʘʮʴʦʚʘʥʽ ʧʦʥʘʜ 600 ʧʨʦʧʦʟʠʮʽʡ ï ʪʝʭ-

ʥʽʯʥʠʭ ʟʘʚʜʘʥʴ (ʊɿ) ʥʘ ʧʨʦʝʢʪʠ, ʱʦ ʚ ʢʽʥʮʝʚʦʤʫ ʨʝ-

ʟʫʣʴʪʘʪʽ ʜʘʣʦ 241 ʧʨʦʝʢʪ, ʷʢʽ ʡ ʫʚʽʡʰʣʠ ʜʦ ʇʣʘʥʫ 

ʟʘʭʦʜʽʚ, ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʟʘ ʧôʷʪʴʤʘ ʧʨʦʛʨʘʤʘʤʠ 

(ʩʪʨʘʪʝʛʽʯʥʠʤʠ ʮʽʣʷʤʠ). ʇʨʠ ʮʴʦʤʫ, ʣʴʚʽʚʩʴʢʠʤ 

çʥʦʫ-ʭʘʫè ʩʪʘʣʦ ʚʢʣʶʯʝʥʥʷ ʜʦ ʇʣʘʥʫ ʟʘʭʦʜʽʚ ʨʝʛʽʦ-

ʥʘʣʴʥʠʭ (ʦʙʣʘʩʥʠʭ) ʮʽʣʴʦʚʠʭ ʧʨʦʛʨʘʤ (ʯʠ ʯʘʩʪʠʥʠ 

ʮʠʭ ʧʨʦʛʨʘʤ) [3, ʩ. 19]. 

ɺ ʋʢʨʘʾʥʽ ʱʝ ʟʘ ʯʘʩʽʚ ʉʈʉʈ ʽ ʜʦ ʩʴʦʛʦʜʥʽ ʽʩʥʫʻ 

ʪʨʘʜʠʮʽʷ ʧʽʜʛʦʪʦʚʢʠ ʧʨʦʛʨʘʤ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯ-

ʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʡ (ʇʉɽʈ). ɺʦʥʠ ʩʢʣʘʜʘʶʪʴʩʷ 

ʥʘ ʦʩʥʦʚʽ ʚʩʝʙʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʫʤʦʚ ʪʘ ʬʘʢʪʦʨʽʚ ʨʦ-

ʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʾ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʨʝʛʽʦ-

ʥʘʣʴʥʽ ʮʽʣʴʦʚʽ ʧʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʫ ʯʠ ʦʢʨʝ-

ʤʠʭ ʛʘʣʫʟʝʡ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʷʚ-

ʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʛʦ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ.  

ɺ ʫʤʦʚʘʭ ʛʣʦʙʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ, ʱʦ ʙʘʟʫʻʪʴʩʷ 

ʥʘ ʟʥʘʥʥʷʭ, ʘ ʥʝ ʥʘ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʘʭ, ʚʘʞʣʠʚʦ 

ʯʽʪʢʦ ʧʨʦʨʘʭʫʚʘʪʠ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʨʦʟʚʠʪʢʫ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʫ ʥʝʩʪʽʡʢʦʤʫ ʥʘʚʢʦ-

ʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʽ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʮʝʩ 

ʧʽʜʛʦʪʦʚʢʠ ʩʪʨʘʪʝʛʽʾ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʆʜ-

ʥʘʢ, ʟʘʢʦʥʦʜʘʚʯʦ ʟʘʢʨʽʧʣʝʥʘ ʚ ʋʢʨʘʾʥʽ ʚʠʤʦʛʘ ʱʦʜʦ 

ʥʘʷʚʥʦʩʪʽ ʇʉɽʈ ʟʤʫʰʫʻ ʨʝʛʽʦʥʠ ʱʦʨʦʢʫ ʬʦʨʤʫʚʘʪʠ 

ʮʽ ʧʣʘʥʠ ʪʘ ʟʚʽʪʫʚʘʪʠʩʴ ʟʘ ʾʭ ʚʠʢʦʥʘʥʥʷ. ʎʽ ʜʚʽ ʩʠ-

ʩʪʝʤʠ (ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʦʛʦ/ʨʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ 

ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ) ʧʦʩʪʽʡʥʦ ʧʝʨʝʪʠʥʘʶʪʴʩʷ 

ʽ ʟʘʚʘʞʘʶʪʴ ʦʜʥʘ ʦʜʥʽʡ [7, ʩ. 221].  

ʅʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ, ʟʦʢʨʝʤʘ ʫ ʃʴʚʽʚʩʴʢʽʡ 

ʦʙʣʘʩʪʽ, ʮʝ ʧʝʨʝʪʠʥʘʥʥʷ ʚʠʜʥʦ ʥʘ ʧʨʠʢʣʘʜʽ ʥʘʷʚ-

ʥʦʩʪʽ ʜʚʦʭ ʧʣʘʥʫʚʘʣʴʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ï ʇʉɽʈ, ʷʢʠʡ 

ʘʢʫʤʫʣʶʻ ʟʘʭʦʜʠ ʨʝʛʽʦʥʘʣʴʥʠʭ ʮʽʣʴʦʚʠʭ ʧʨʦʛʨʘʤ ʽ 

ʻ ʧʨʦʜʦʚʞʝʥʥʷʤ ʨʘʜʷʥʩʴʢʦʾ ʩʠʩʪʝʤʠ ʩʝʨʝʜʥʴʦʩʪʨʦ-

ʢʦʚʦʛʦ/ʨʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, ʪʘ ʇʣʘʥʫ ʟʘʭʦʜʽʚ ʟ ʨʝ-

ʘʣʽʟʘʮʽʾ ʉʪʨʘʪʝʛʽʾ ʃʴʚʽʚʱʠʥʠ, ʷʢʠʡ ʫʦʩʦʙʣʶʻ ʩʫ-

ʯʘʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ ʦʩʥʦʚʽ 

ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʽ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ (ʷʢ ʙʫʣʦ 

ʧʦʢʘʟʘʥʦ ʚʠʱʝ) ʟʘʭʦʜʠ ʨʝʛʽʦʥʘʣʴʥʠʭ (ʦʙʣʘʩʥʠʭ) 

ʮʽʣʴʦʚʠʭ ʧʨʦʛʨʘʤ (ʯʠ ʯʘʩʪʠʥʠ ʮʠʭ ʧʨʦʛʨʘʤ). ʇʨʠ 

ʮʴʦʤʫ, ʷʢʱʦ ʜʞʝʨʝʣʘ ʬʽʥʘʥʩʫʚʘʥʥʷ ʪʘ ʦʙʩʷʛʠ 

ʢʦʰʪʽʚ ʇʉɽʈ ʷʩʥʦ ʚʠʟʥʘʯʝʥʽ, ʱʦ ʨʦʙʠʪʴ ʜʦʢʫʤʝʥʪ 

ʜʽʻʚʠʤ, ʪʦ ʥʝʧʽʜʪʚʝʨʜʞʝʥʠʡ ʙʶʜʞʝʪ ʦʙʩʷʛʦʤ 46,5 

ʤʣʨʜ. ʛʨʥ. ʥʘ 2 ʨʦʢʠ ʇʣʘʥʫ ʟʘʭʦʜʽʚ ʟ ʨʝʘʣʽʟʘʮʽʾ ʉʪʨʘ-

ʪʝʛʽʾ ʃʴʚʽʚʱʠʥʠ ʨʦʙʠʪʴ ʡʦʛʦ ʧʦ ʩʫʪʽ ʜʝʢʣʘʨʘʮʽʻʶ.  

ʆʧʪʠʤʘʣʴʥʦʶ ʚʝʣʠʯʠʥʦʶ ʱʦʨʽʯʥʦʛʦ ʙʶʜʞʝʪʫ 

ʇʣʘʥʫ ʟʘʭʦʜʽʚ ʟ ʨʝʘʣʽʟʘʮʽʾ ʉʪʨʘʪʝʛʽʾ ʤʦʛʣʘ ʙ ʙʫʪʠ 

ʩʫʤʘ 1,3 ʤʣʨʜ. ʛʨʥ., ʷʢʘ ʚʢʣʶʯʘʣʘ ʙ ʚ ʩʝʙʝ: ʢʦʰʪʠ 

ɼʌʈʈ ï ʦʨʽʻʥʪʦʚʥʦ 200 ʤʣʥ. ʛʨʥ., ʢʦʰʪʠ ʤʽʞʥʘʨʦʜ-

ʥʦʾ ʪʝʭʥʽʯʥʦʾ ʜʦʧʦʤʦʛʠ (ʇʨʦʛʨʘʤʘ ʩʝʢʪʦʨʘʣʴʥʦʾ 

ʙʶʜʞʝʪʥʦʾ ʧʽʜʪʨʠʤʢʠ ɭʉ, ʇʨʦʛʨʘʤʘ ʋʢʨʘʾʥʘ-ʇʦ-

ʣʴʱʘ-ɹʽʣʦʨʫʩʴ 2014-2020 ʪʦʱʦ) ï ʦʨʽʻʥʪʦʚʥʦ 300 

ʤʣʥ. ʛʨʥ. ʪʘ ʢʦʰʪʠ ʦʙʣʘʩʥʠʭ ʮʽʣʴʦʚʠʭ ʧʨʦʛʨʘʤ ï 

ʦʨʽʻʥʪʦʚʥʦ 800 ʤʣʥ. ʛʨʥ. [3, ʩ. 20].  

ʇʦʯʠʥʘʶʯʠ ʽʟ 2017 ʨ., ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ 

ʇʉɽʈ ʚʧʝʨʰʝ ʙʫʣʘ ʩʪʨʫʢʪʫʨʦʚʘʥʘ ʟʛʽʜʥʦ ʟ ʩʪʨʘ-

ʪʝʛʽʯʥʠʤʠ ʮʽʣʷʤʠ ʉʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʃʴʚʽʚʩʴʢʦʾ ʦʙ-

ʣʘʩʪʽ. ʊʘʢʦʞ ʚʧʝʨʰʝ ʚ ʇʉɽʈ ʙʫʚ ʚʽʜʦʙʨʘʞʝʥʠʡ ʨʝ-

ʘʣʽʩʪʠʯʥʠʡ ʬʽʥʘʥʩʦʚʠʡ ʨʝʩʫʨʩ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʟʘ-

ʧʣʘʥʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʧʦʪʦʯʥʠʡ (2017) ʨʽʢ ʽ ʮʝ, 

ʙʝʟʫʤʦʚʥʦ, ʻ ʧʦʟʠʪʠʚʥʠʤ ʢʨʦʢʦʤ ʚ ʥʘʧʨʷʤʢʫ ʫʟʛʦʜ-
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ʞʝʥʥʷ ʜʦʢʫʤʝʥʪʽʚ (ʇʉɽʈ ʽ ʉʪʨʘʪʝʛʽʾ), ʱʦ ʚʽʜʥʦ-

ʩʷʪʴʩʷ ʜʦ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʧʣʘʥʫʚʘʥʥʷ. ʆʜʥʘʢ, ʥʘ 

ʮʴʦʤʫ ʫʟʛʦʜʞʝʥʥʷ ʇʉɽʈ ʪʘ ʦʙʣʘʩʥʠʭ ʮʽʣʴʦʚʠʭ ʧʨʦ-

ʛʨʘʤʠ ʽʟ ʉʪʨʘʪʝʛʽʻʶ ʨʦʟʚʠʪʢʫ ʃʴʚʽʚʱʠʥʠ ʽ ʟʘʚʝʨ-

ʰʫʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʦʙʣʘʩʥʽ ʮʽʣʴʦʚʽ ʧʨʦʛʨʘʤʠ ʬʽʛʫʨʫ-

ʶʪʴ ʚ ʇʉɽʈ, ʷʢ ʜʦʜʘʪʦʢ, ʽ ʾʭ ʟʚ'ʷʟʦʢ ʽʟ ʉʪʨʘʪʝʛʽʻʶ 

ʨʦʟʚʠʪʢʫ ʃʴʚʽʚʱʠʥʠ ʧʦʣʷʛʘʻ ʣʠʰʝ ʫ ʬʽʢʩʘʮʽʾ ʢʣʶ-

ʯʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʢʦʥʘʥʥʷ, ʷʢʽ ʩʣʘʙʦ ʢʦʨʝʣʶ-

ʪʁʴʩʷ ʽʟ ʧʦʢʘʟʥʠʢʘʤʠ ʚʠʢʦʥʘʥʥʷ, ʟʘʢʣʘʜʝʥʠʭ ʫ ʩʘ-

ʤʠʭ ʧʨʦʛʨʘʤʘʭ.  

ʊʘʙʣʠʮʷ 1.6. ʽʣʶʩʪʨʫʻ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘ-

ʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʉʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʃʴʚʽʚʱʠʥʠ, 

ʇʉɽʈ ʪʘ ʇʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʥʘ 2017 ʨ.  

ʊʘʙʣʠʮʷ 1.6. 

ʆʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʉʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʃʴʚʽʚʱʠʥʠ, ʇʉɽʈ ʪʘ ʇʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʥʘ 2017 ʨʽʢ 

ʇʦʢʘʟʥʠʢʠ ʉʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ 

ʃʴʚʽʚʱʠʥʠ 
ʇʦʢʘʟʥʠʢʠ ʇʉɽʈ 

ʇʦʢʘʟʥʠʢʠ ʇʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ 

ʦʩʚʽʪʠ 

ʏʘʩʪʢʘ ʜʽʪʝʡ ʦʭʦʧʣʝʥʠʭ ʜʦʰʢʽ-

ʣʴʥʦʶ ʦʩʚʽʪʦʶ (52% ï 2016 ʨʽʢ, 

56% ï 2018 ʨʽʢ, 60% ï 2020 ʨʽʢ) 

52% ʜʽʪʝʡ ʦʭʦʧʣʝʥʦ ʜʦʰʢʽʣʴ-

ʥʦʶ ʦʩʚʽʪʦʶ 
ʇʦʢʘʟʥʠʢʠ ʚʽʜʩʫʪʥʽ* 

ʏʠʩʝʣʴʥʽʩʪʴ ʜʽʪʝʡ ʫ ɼʅɿ ʥʘ 100 

ʤʽʩʮʴ, ʦʩ. (128 ʦʩʽʙ ï 2016 ʨʽʢ, 

112 ʦʩʽʙ ï 2018 ʨʽʢ, 104 ʦʩʽʙ ï 

2020 ʨʽʢ) 

ʈʦʟʰʠʨʝʥʥʷ ʤʝʨʝʞʽ ɼʅɿ ʥʘ 

1200 ʤʽʩʮʴ 
ʇʦʢʘʟʥʠʢʠ ʚʽʜʩʫʪʥʽ** 

ʏʘʩʪʢʘ ʤʘʣʦʢʦʤʧʣʝʢʪʥʠʭ ʰʢʽʣ ʫ 

ʩʽʣɹʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ (18% ï 2016 

ʨʽʢ, 14% ï 2018 ʨʽʢ, 10% ï 2020 

ʨʽʢ) 

ʇʦʢʘʟʥʠʢʠ ʚʽʜʩʫʪʥʽ ʇʦʢʘʟʥʠʢʠ ʚʽʜʩʫʪʥʽ 

ʇʦʢʘʟʥʠʢʠ ʚʽʜʩʫʪʥʽ 
100% ʧʽʜôʻʜʥʘʥʥʷ ʜʦ ʤʝʨʝʞʽ ɯʥ-

ʪʝʨʥʝʪ ɿʆʐ ɯ-ɯɯɯ ʪʘ ɯ-ɯɯ ʩʪʫʧʝʥʽʚ 

ʇʽʜʢʣʶʯʝʥʦ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ 

114 ɿʅɿ*** 

ʇʦʢʘʟʥʠʢʠ ʚʽʜʩʫʪʥʽ 
ɿʘʢʫʧʽʚʣʷ 45 ʰʢʽʣʴʥʠʭ ʘʚʪʦʙʫ-

ʩʽʚ 

ɿʘʢʫʧʽʚʣʷ 15 ʰʢʽʣʴʥʠʭ ʘʚʪʦʙʫ-

ʩʽʚ 

ɿʘʢʫʧʽʚʣʷ 3 ʩʧʝʮʽʘʣʴʥʠʭ ʘʚʪʦʙʫ-

ʩʽʚ 

*ʇʨʦʛʨʘʤʘ ʣʠʰʝ ʜʝʢʣʘʨʫʻ, ʱʦ ʩʪʘʥʦʤ ʥʘ 01.01.2016 ʨʦʢʫ ʫ ɼʅɿ ʦʙʣʘʩʪʽ ʚʠʭʦʚʫʻʪʴʩʷ 70,4 ʪʠʩ. ʜʦʰʢʽ-

ʣʴʥʷʪ. ɺʽʜʩʦʪʦʢ ʦʭʦʧʣʝʥʥʷ ʜʦʰʢʽʣʴʥʦʶ ʦʩʚʽʪʦʶ ʩʢʣʘʜʘʻ 50% (ʚʽʜ 1 ʜʦ 6 ʨʦʢʽʚ), 87,4% (ʚʽʜ 3 ʜʦ 6 ʨʦʢʽʚ), 

100% (ʧôʷʪʠʨʽʯʥʽ).  

**ʇʨʦʛʨʘʤʘ ʣʠʰʝ ʜʝʢʣʘʨʫʻ, ʱʦ ʩʪʘʥʦʤ ʥʘ 01.01.2016 ʨʦʢʫ ʢʽʣʴʢʽʩʪʴ ʜʽʪʝʡ ʫ ʜʦʰʢʽʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʘʭ ʫ ʩʝʨʝʜʥʴʦʤʫ ʚ ʦʙʣʘʩʪʽ ʩʢʣʘʜʘʻ 144 ʜʠʪʠʥʠ (ʫ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 100 ʤʽʩʮʴ).  

***ʇʨʠ ʮʴʦʤʫ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ɿʅɿ ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʩʢʣʘʜʘʻ 1317 ʦʜʠʥʠʮʴ. ɺʽʜʧʦʚʽʜʥʦ ʥʝʟʨʦʟʫ-

ʤʽʣʦ, ʯʠ ʥʘ ʩʴʦʛʦʜʥʽ 1203 ɿʅɿ ʚʞʝ ʧʽʜʢʣʶʯʝʥʦ ʜʦ ɯʥʪʝʨʥʝʪ ʽ ʧʽʜʢʣʶʯʝʥʥʷ ʱʝ 114 ɿʅɿ ʜʘʩʪʴ 100% ʚʠʢʦ-

ʥʘʥʥʷ ʧʦʢʘʟʥʠʢʘ. 

ɼʞʝʨʝʣʦ: [4, 8] 

 

ʆʪʞʝ, ʩʠʪʫʘʮʽʷ ʽʟ ʩʠʩʪʝʤʦʶ ʤʝʥʝʜʞʤʝʥʪʫ ʨʝʛʽ-

ʦʥʘʣʴʥʠʭ ʮʽʣʴʦʚʠʭ ʧʨʦʛʨʘʤ ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ 

ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʣʘʩʴ ʽʟ 2016 ʨ. ï ʩʢʦʨʦʯʝʥʘ ʾʭ ʢʽʣʴ-

ʢʽʩʪʴ ʯʝʨʝʟ ʫʢʨʫʧʥʝʥʥʷ ʽ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʦʤ-

ʧʣʝʢʩʥʠʭ ʧʨʦʛʨʘʤ, ʚʨʘʟʠ ʟʙʽʣʴʰʝʥʝ ʛʘʨʘʥʪʦʚʘʥʝ ʬʽ-

ʥʘʥʩʫʚʘʥʥʷ, ʧʦʢʨʘʱʠʚʩʷ ʧʫʙʣʽʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦ-

ʨʤʘʮʽʾ ʧʨʦ ʧʨʦʛʨʘʤʠ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ 

ʬʨʘʛʤʝʥʪʘʨʥʠʡ ʭʘʨʘʢʪʝʨ ʚʟʘʻʤʦʜʽʾ ʚʠʢʦʥʘʚʮʽʚ ʽ 

ʩʧʽʚʚʠʢʦʥʘʚʮʽʚ ʧʦ ʦʢʨʝʤʠʭ ʟʘʭʦʜʘʭ ʚ ʨʘʤʢʘʭ ʦʜʥʽʻʾ 

ʧʨʦʛʨʘʤʠ, ʚ ʤʝʭʘʥʽʟʤʘʭ ʨʝʘʣʽʟʘʮʽʾ ʨʝʛʽʦʥʘʣʴʥʠʭ ʮʽ-

ʣʴʦʚʠʭ ʧʨʦʛʨʘʤ ʥʝ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʟʘʻʤʦʜʽʷ ʟʘʭʦ-

ʜʚ̔ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʟʘʚʜʘʥʴ (ʚʠʨʽ-

ʰʝʥʥʷ ʧʨʦʙʣʝʤ), ʷʢʽ ʦʭʦʧʣʶʶʪʴ ʨʽʟʥʽ ʩʬʝʨʠ (ʛʘ-

ʣʫʟʽ). ɯʥʥʦʚʘʮʽʡʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʚʟʘʻʤʦʜʽʾ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʮʽʣʴʦʚʠʭ ʧʨʦʛʨʘʤ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʢʦ-

ʦʧʝʨʘʮʽʶ ʊʘʢ ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʪʽʣʴʢʠ 15 % ʨʝʛʽ-

ʦʥʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʜʝʢʣʘʨʫʶʪʴ ʩʚʦʶ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʉʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʃʴʚʽʚʱʠʥʠ. ʇʨʠ ʮʴʦʤʫ, ʯʘʩʪʦ ʮʷ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʻ ʬʦʨʤʘʣʴʥʦʶ. ʇʦʟʠʪʠʚʥʠʤ ʢʨʦʢʦʤ 

ʬʦʨʤʫʚʘʥʥʷ ʟʥʘʯʠʤʠʭ ʧʨʦʝʢʪʽʚ ʧʦ ʨʝʘʣʽʟʘʮʽʾ ʉʪʨʘ-

ʪʝʛʽʾ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʃʴʚʽʚʱʠʥʠ ʩʪʘʣʦ 

ʚʢʣʶʯʝʥʥʷ ʜʦ ʇʣʘʥʫ ʟʘʭʦʜʽʚ ʟ ʨʝʘʣʽʟʘʮʽʾ ʉʪʨʘʪʝʛʽʾ 

ʦʙʣʘʩʥʠʭ ʮʽʣʴʦʚʠʭ ʧʨʦʛʨʘʤ, ʯʠ ʯʘʩʪʠʥʠ ʮʠʭ ʧʨʦ-

ʛʨʘʤ. ʅʝʧʽʜʪʚʝʨʜʞʝʥʠʡ ʙʶʜʞʝʪ ʇʣʘʥʫ ʟʘʭʦʜʽʚ ʟ ʨʝ-

ʘʣʽʟʘʮʽʾ ʉʪʨʘʪʝʛʽʾ ʃʴʚʽʚʱʠʥʠ ï ʦʙʩʷʛʦʤ 46,5 ʤʣʨʜ. 

ʛʨʥ. ʥʘ 2 ʨʦʢʠ, ʨʦʙʠʪʴ ʮʝʡ ʚʘʞʣʠʚʠʡ ʧʣʘʥʫʚʘʣʴʥʠʡ 

ʜʦʢʫʤʝʥʪ ʜʝʢʣʘʨʘʪʠʚʥʠʤ. ʈʝʘʣʽʩʪʠʯʥʘ ʩʫʤʘ 1,3 

ʤʣʨʜ. ʛʨʥ. ʥʘ ʨʽʢ ʙʶʜʞʝʪʫ ʇʣʘʥʫ ʟʘʭʦʜʽʚ ʟ ʢʦʥʢʨʝʪ-

ʥʠʭ ʜʞʝʨʝʣ (ɼʌʈʈ, ʇʨʦʛʨʘʤʘ ʩʝʢʪʦʨʘʣʴʥʦʾ ʙʶʜ-

ʞʝʪʥʦʾ ʧʽʜʪʨʠʤʢʠ ɭʉ, ʇʨʦʛʨʘʤʘ ʋʢʨʘʾʥʘ-ʇʦʣʴʱʘ-

ɹʽʣʦʨʫʩʴ 2014-2020, ʦʙʣʘʩʥʽ ʮʽʣʴʦʚʽ ʧʨʦʛʨʘʤʠ) 

ʤʦʛʣʘ ʙ ʩʪʘʪʠ ʦʩʥʦʚʦʶ ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʾ ʜʽʾ [3, ʩ. 21]. 

ʑʦʨʽʯʥʽ ʧʨʦʛʨʘʤʠ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʪʘ ʢʫʣʴ-

ʪʫʨʥʦʛʦ ʨʦʟʚʠʪʢʫ ʦʙʣʘʩʪʽ (ʇʉɽʈ), ʱʦ ʘʢʫʤʫʣʶʶʪʴ 

ʟʘʭʦʜʠ ʨʝʛʽʦʥʘʣʴʥʠʭ ʮʽʣʴʦʚʠʭ ʧʨʦʛʨʘʤ ʽ ʻ ʧʨʦʜʦʚ-

ʞʝʥʥʷʤ ʨʘʜʷʥʩʴʢʦʾ ʩʠʩʪʝʤʠ ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʦʛʦ ʪʘ 

ʨʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʜʫʙʣʶʶʪʴ ʇʣʘʥ 

ʟʘʭʦʜʽʚ ʟ ʨʝʘʣʽʟʘʮʽʾ ʉʪʨʘʪʝʛʽʾ, ʷʢʠʡ ʫʦʩʦʙʣʶʻ ʩʫ-

ʯʘʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ ʦʩʥʦʚʽ 

ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʩʪʨʘʪʝʛʽʯʥʠʭ, ʧʨʦʛʥʦʟʥʠʭ ʽ ʧʨʦʛʨʘʤʥʠʭ ʜʦʢʫʤʝʥʪʽʚ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʽ ʩʦʮʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʦʣʽʪʠʢʠ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʋʢʨʘʾʥʽ ʻ ʥʠʟʴ-

ʢʦʶ ʚ ʟʚôʷʟʢʫ ʽʟ ʚʽʜʩʫʪʥʽʩʪʶ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʦʾ 

ʽʻʨʘʨʭʽʾ ʩʪʨʘʪʝʛʽʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʦʜʥʦʟʥʘʯʥʦʛʦ 

ʪʨʘʢʪʫʚʘʥʥʷ ʽ ʨʦʟʫʤʽʥʥʷ ʩʫʪʽ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʨʽʟʥʠʭ 

ʚʠʜʽʚ ʩʪʨʘʪʝʛʽʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʪʦʱʦ [9, ʩ. 59].  
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ʅʘ ʥʘʰ ʧʦʛʣʷʜ ʫ ʯʘʩʪʠʥʽ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʯʠ 

ʬʦʨʤʫʚʘʥʥʷ ʟʤʽʥ ʜʦ ʜʽʶʯʠʭ ʨʝʛʽʦʥʘʣʴʥʠʭ (ʦʙʣʘʩ-

ʥʠʭ) ʮʽʣʴʦʚʠʭ ʧʨʦʛʨʘʤ ʥʘ 2018 ʨʽʢ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ: 

ʫ ʦʙʦʚôʷʟʢʦʚʦʤʫ ʧʦʨʷʜʢʫ ʚʢʘʟʫʚʘʪʠ ʚ ʧʘʩʧʦʨʪʽ ʪʘ 

ʦʧʠʩʽ ʦʙʣʘʩʥʠʭ ʮʽʣʴʦʚʠʭ ʧʨʦʛʨʘʤ, ʷʢʽ ʮʽʣʽ ʪʘ ʟʘʚ-

ʜʘʥʥʷ ʧʨʦʛʨʘʤ ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʧʝʨʘʮʽʡʥʠʤ ʮʽʣʷʤ ʪʘ 

ʟʘʚʜʘʥʥʷʤ ʉʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʃʴʚʽʚʱʠʥʠ ʜʦ 2020 

ʨʦʢʫ (ʉʪʨʘʪʝʛʽʾ) ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ; 

ʫʥʦʨʤʫʚʘʪʠ ʚ ʤʝʭʘʥʽʟʤʘʭ ʨʝʘʣʽʟʘʮʽʾ ʦʙʣʘʩʥʠʭ 

ʮʽʣʴʦʚʠʭ ʧʨʦʛʨʘʤ ʧʨʦʮʝʜʫʨʠ ʤʦʞʣʠʚʦʾ ʢʦʦʧʝʨʘʮʽʾ 

ʧʨʦʛʨʘʤ, ʷʢʱʦ ʪʘʢʽ ʟʘʭʦʜʠ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʜʦʩʷʛ-

ʥʝʥʥʷ ʩʧʽʣʴʥʠʭ ʟʘʚʜʘʥʴ ʉʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʃʴʚʽʚ-

ʱʠʥʠ; ʫʟʛʦʜʞʫʚʘʪʠ ʧʦʢʘʟʥʠʢʠ ʚʠʢʦʥʘʥʥʷ ʟʘʭʦʜʽʚ 

ʧʨʦʛʨʘʤ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʽʥʰʠʭ ʧʣʘʥʫʚʘʣʴʥʠʭ ʜʦʢʫ-

ʤʝʥʪʽʚ, ʟʦʢʨʝʤʘ ʉʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʪʘ ʇʣʘʥʫ ʟʘ-

ʭʦʜʽʚ ʟ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʇʨʦʛʨʘʤʠ ʩʦʮʽʘʣʴʥʦ-ʝʢʦ-

ʥʦʤʽʯʥʦʛʦ ʪʘ ʢʫʣʴʪʫʨʥʦʛʦ ʨʦʟʚʠʪʢʫ ʦʙʣʘʩʪʽ; ʨʦʟʰʠ-

ʨʠʪʠ ʧʨʘʢʪʠʢʫ ʢʦʦʧʝʨʘʮʽʾ ʦʙʣʘʩʥʠʭ ʧʨʦʛʨʘʤ, 

ʟʦʢʨʝʤʘ ʚ ʯʘʩʪʠʥʽ ʚʢʣʶʯʝʥʥʷ ʜʦ ʦʜʥʽʻʾ ʧʨʦʛʨʘʤʠ 

ʦʢʨʝʤʠʭ ʟʘʭʦʜʽʚ ʪʘ ʩʧʽʚʚʠʢʦʥʘʚʮʽʚ ʟ ʽʥʰʠʭ ʧʨʦʛʨʘʤ.  
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ʇʨʝʩʪʫʧʥʦʩʪʴ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʧʨʦʜʦʣ-

ʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʦʩʪʨʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʨʦʩʩʠʡʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ʇʦ ʜʘʥʥʳʤ ɻʝʥʝʨʘʣʴʥʦʡ 

ʧʨʦʢʫʨʘʪʫʨʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘ ʧʝʨʚʫʶ ʧʦ-

ʣʦʚʠʥʫ 2018 ʛʦʜʘ (ʷʥʚʘʨʴ-ʠʶʥʴ), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʘʥʘʣʦʛʠʯʥʳʤ ʧʝʨʠʦʜʦʤ 2017 ʛʦʜʘ ʧʨʦʠʟʦʰʣʦ ʫʚʝ-

ʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʩʦʚʝʨʰʸʥʥʳʭ 

ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʤʠ ʥʘ 0,9 % (ʩ 20544 ʜʦ 20728), 

ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 3,7% ʯʠʩʣʘ ʚʩʝʭ ʧʨʝʩʪʫʧʣʝʥʠʡ [9]. ɺ 

ʩʠʩʪʝʤʝ ʠʩʧʨʘʚʣʝʥʠʷ (ʧʝʨʝʚʦʩʧʠʪʘʥʠʷ) ʥʝʩʦʚʝʨ-

ʰʝʥʥʦʣʝʪʥʠʭ ʧʨʝʩʪʫʧʥʠʢʦʚ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʩʦ-

ʚʝʨʰʝʥʠʷ ʠʤʠ ʥʦʚʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʦʜʥʫ ʠʟ ʚʘʞ-

ʥʳʭ ʨʦʣʝʡ ʠʛʨʘʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘ-

ʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʜʣʷ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ 

ʧʨʘʚʦʥʘʨʫʰʠʪʝʣʝʡ. 

ʇʝʨʚʳʝ ʩʧʝʮʠʘʣʴʥʳʝ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʳʝ 

ʫʯʨʝʞʜʝʥʠʷ ʧʦʷʚʠʣʠʩʴ ʚ ʈʦʩʩʠʠ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 

XIX  ʚʝʢʘ, ʢʦʛʜʘ ʚ ʛʦʩʫʜʘʨʩʪʚʝ ʙʳʣʠ ʧʨʝʜʧʨʠʥʷʪʳ 

ʧʝʨʚʳʝ ʧʦʧʳʪʢʠ ʩʦʟʜʘʥʠʷ ʦʩʦʙʳʭ ʫʯʨʝʞʜʝʥʠʡ ʜʣʷ 

ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʧʨʘʚʦʥʘʨʫʰʠʪʝʣʝʡ. ɺ ʵʪʦʪ ʧʝ-

ʨʠʦʜ ʚ ʦʙʱʝʩʪʚʝ ʩʪʘʣʦ ʟʘʨʦʞʜʘʪʴʩʷ ʤʥʝʥʠʝ, ʯʪʦ 

ʫʛʦʣʦʚʥʳʝ ʥʘʢʘʟʘʥʠʷ ʥʝ ʩʧʦʩʦʙʥʳ ʨʝʰʠʪʴ ʧʨʦ-

ʙʣʝʤʫ ʧʨʝʩʪʫʧʥʦʩʪʠ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ, ʢ ʥʠʤ 

ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʧʨʠʤʝʥʷʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠ 

ʚʦʩʧʠʪʘʪʝʣʴʥʳʝ ʤʝʨʳ ʚʦʟʜʝʡʩʪʚʠʷ.  

ʇʝʨʚʳʤ ʩʧʝʮʠʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-ʚʦʩʧʠ-

ʪʘʪʝʣʴʥʳʤ ʫʯʨʝʞʜʝʥʠʝʤ ʜʣʷ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ 

ʧʨʝʩʪʫʧʥʠʢʦʚ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʩʦʟʜʘʥʥʫʶ ʚ 1819 

ʛʦʜʫ ʚ ʠʤʝʥʠʠ ʛʨʘʬʘ ʅ.ʇ. ʈʫʤʷʥʮʝʚʘ ʟʝʤʣʝʜʝʣʴʯʝ-

ʩʢʫʶ ʢʦʣʦʥʠʶ ʜʣʷ ʤʘʣʦʣʝʪʥʠʭ ʙʨʦʜʷʛ [2, ʩ.216]. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʚ ʢʦʣʦʥʠʠ ʦʙʫʯʘʣʦʩʴ ʧʷʪʴʜʝʩʷʪ, ʘ 

ʟʘʪʝʤ ʦʢʦʣʦ ʜʚʫʭʩʦʪ ʜʝʪʝʡ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʷʚʣʷʣʩʷ ʨʘʩʧʦʨʷʜʦʢ ʜʥʷ: ʚ ʧʝʨʚʦʡ ʧʦ-

ʣʦʚʠʥʝ ʚʦʩʧʠʪʘʥʥʠʢʠ ʦʙʫʯʘʣʠʩʴ ʯʪʝʥʠʶ, ʛʨʘʤʦʪʝ, 

ʘʨʠʬʤʝʪʠʢʝ, ʘ ʧʦʩʣʝ ʦʙʝʜʘ - ʩʘʧʦʞʥʦʤʫ, ʢʫʟʥʝʯ-

ʥʦʤʫ, ʩʪʦʣʷʨʥʦʤʫ ʜʝʣʫ. ɺ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

ʛʦʜʘ ʜʝʪʝʡ ʧʨʠʦʙʱʘʣʠ ʢ ʟʝʤʣʝʜʝʣʴʯʝʩʢʦʤʫ ʪʨʫʜʫ. 

ʆʜʥʘʢʦ ʧʦʩʣʝ ʩʤʝʨʪʠ ʛʨʘʬʘ ʅ.ʇ. ʈʫʤʷʥʮʝʚʘ ʜʘʥʥʘʷ 

ʢʦʣʦʥʠʷ-ʰʢʦʣʘ ʧʨʝʢʨʘʪʠʣʘ ʩʚʦʶ ʨʘʙʦʪʫ. 

ʆʧʠʨʘʷʩʴ ʥʘ ʦʧʳʪ ʜʨʫʛʠʭ ʩʪʨʘʥ (ʀʪʘʣʠʷ, ʌʨʘʥ-

ʮʠʷ) ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʧʦ-

ʦʱʨʷʣʦ ʩʦʟʜʘʥʠʝ ʚʦʩʧʠʪʘʪʝʣʴʥʳʭ ʟʘʚʝʜʝʥʠʡ ʜʣʷ 

ʠʩʧʨʘʚʣʝʥʠʷ çʥʨʘʚʩʪʚʝʥʥʦ-ʠʩʧʦʨʯʝʥʥʳʭ ʜʝʪʝʡè 

[12]. ʊʘʢ ʩʦʛʣʘʩʥʦ ʩʚʝʜʝʥʠʷʤ ʐʠʤʘʥʦʚʩʢʦʛʦ ʄ.ɺ., 

ʪʘʢʠʝ ʟʘʚʝʜʝʥʠʷ ʘʢʪʠʚʥʦ ʩʦʟʜʘʚʘʣʠʩʴ ʧʨʠ ʫʯʘʩʪʠʠ 
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ʯʘʩʪʥʳʭ ʣʠʮ ʚ ʈʠʛʝ (1839 ʛ.), ʚ ʅʘʨʚʝ (1848 ʛ.), ʚ ʈʝ-

ʚʝʣʝ (1850 ʛ.) ʠ ʜʨ. ɺ 1863 ʛʦʜʫ ʜʣʷ ʥʝʩʦʚʝʨʰʝʥʥʦ-

ʣʝʪʥʠʭ ʧʨʘʚʦʥʘʨʫʰʠʪʝʣʝʡ ʙʳʣ ʩʦʟʜʘʥ ʧʨʠʶʪ ʧʨʠ 

ʉʠʤʦʥʦʚʩʢʦʤ ʤʦʥʘʩʪʳʨʝ ʚ ʄʦʩʢʚʝ [2, ʩ.216]. ʅʝʦʙ-

ʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʝʨʚʳʭ ʠʩʧʨʘʚʠ-

ʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʜʣʷ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʥʝ 

ʦʧʠʨʘʣʦʩʴ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ.  

ʅʘʯʘʣʫ ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʫʯʝʙʥʦ-ʚʦʩʧʠ-

ʪʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʦʧʠʨʘʶʱʠʭʩʷ ʥʘ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʥʫʶ ʦʩʥʦʚʫ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʨʠʥʷʪʠʝ ʚ ʈʦʩ-

ʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ 20 ʥʦʷʙʨʷ 1864 ʛʦʜʫ ʉʫʜʝʙʥʳʭ 

ʫʩʪʘʚʦʚ. ʐʝʩʪʘʷ ʩʪʘʪʴʷ ʋʩʪʘʚʘ ʦ ʥʘʢʘʟʘʥʠʷʭ, ʥʘʣʘ-

ʛʘʝʤʳʭ ʤʠʨʦʚʳʤʠ ʩʫʜʴʷʤʠ ʠ ʩʪ.137 ʋʣʦʞʝʥʠʷ ʦ 

ʥʘʢʘʟʘʥʠʷʭ (1866 ʛ.) ʜʘʣʠ ʧʨʘʚʦ ʚʟʘʤʝʥ ʟʘʢʣʶʯʝʥʠʷ 

ʚ ʪʶʨʴʤʫ ʠ ʧʨʠʤʝʥʝʥʠʷ ʜʨʫʛʠʭ ʙʦʣʝʝ ʪʷʞʢʠʭ ʥʘʢʘ-

ʟʘʥʠʡ, ʥʘʧʨʘʚʣʷʪʴ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʚ ʠʩʧʨʘʚʠ-

ʪʝʣʴʥʳʝ ʧʨʠʶʪʳ ʜʣʷ ʠʭ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʠʩʧʨʘʚʣʝ-

ʥʠʷ [10, ʩ.4]. ɺ 1864 ʛʦʜʫ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʙʳʣʦ 

ʦʪʢʨʳʪʦ ʩʧʝʮʠʘʣʴʥʦʝ ʠʩʧʨʘʚʠʪʝʣʴʥʦʝ ʟʘʚʝʜʝʥʠʝ 

ʜʣʷ ʜʝʪʝʡ ʞʝʥʩʢʦʛʦ ʧʦʣʘ. ɺ ʵʪʦʤ ʞʝ ʛʦʜʫ ʚ ʄʦʩʢʚʝ, 

ʆʙʱʝʩʪʚʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʣʝʟʥʳʭ ʢʥʠʛ ʙʳʣʘ 

ʦʪʢʨʳʪʘ ʠʩʧʨʘʚʠʪʝʣʴʥʘʷ ʰʢʦʣʘ ʜʣʷ ʥʝʩʦʚʝʨʰʝʥʥʦ-

ʣʝʪʥʠʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʩʣʝʜʩʪʚʠʝʤ. ʅʘ ʦʩʥʦʚʝ 

ʵʪʦʡ ʠʩʧʨʘʚʠʪʝʣʴʥʦʡ ʰʢʦʣʳ ʧʦʟʞʝ ʙʳʣ ʩʦʟʜʘʥ 

ʧʨʠʶʪ, ʢʦʪʦʨʳʡ ʧʨʦʩʫʱʝʩʪʚʦʚʘʣ ʜʦ 1917 ʛʦʜʘ [10, 

ʩ.8]. 

ʂ ʯʠʩʣʫ ʧʝʨʚʳʭ ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʧʨʘʚʠʪʝʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ, ʩʦʟʜʘʥʥʳʭ ʧʦʩʣʝ ʉʫʜʝʙʥʦʡ ʨʝʬʦʨʤʳ 

1864 ʛʦʜʘ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʚʳʩʦʢʦ ʦʮʝʥʠʚʘ-

ʣʘʩʴ ʥʝ ʪʦʣʴʢʦ ʚ ʈʦʩʩʠʠ, ʥʦ ʠ ʚ ɽʚʨʦʧʝ ʩʪʘʣʠ ʄʦʩ-

ʢʦʚʩʢʠʡ ʛʦʨʦʜʩʢʦʡ ʈʫʢʘʚʠʰʥʠʢʦʚʩʢʠʡ ʧʨʠʶʪ 

(1864 ʛ.) ʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʘʷ ʟʝʤʣʝʜʝʣʴʯʝʩʢʘʷ 

ʢʦʣʦʥʠʷ. ʆʙʱʠʤʠ ʯʝʨʪʘʤʠ ʜʘʥʥʳʭ ʟʘʚʝʜʝʥʠʡ ʷʚʣʷ-

ʣʘʩʴ ʠʭ ʛʣʘʚʥʘʷ ʮʝʣʴ: ʥʨʘʚʩʪʚʝʥʥʦʝ ʠʩʧʨʘʚʣʝʥʠʝ 

ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ, ʦʙʫʯʝʥʠʝ ʠʭ ʯʪʝʥʠʶ, ʧʠʩʴʤʫ 

ʠ ʧʨʠʚʠʪʠʝ ʪʨʫʜʦʚʳʭ ʥʘʚʳʢʦʚ, ʧʘʪʨʦʥʘʪ ʧʦʩʣʝ ʚʳ-

ʧʫʩʢʘ ʠʟ ʢʦʣʦʥʠʠ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʢʦʣʦʥʠʠ ʙʳʣʦ ʧʦ-

ʩʪʨʦʝʥʠʝ ʠʩʧʨʘʚʣʝʥʠʷ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʧʦ ʟʘ-

ʧʘʜʥʦʤʫ ʦʙʨʘʟʮʫ ʠ ʧʨʠʤʝʥʝʥʠʝ ʚʧʝʨʚʳʝ ʚ ʧʨʘʢʪʠʢʝ 

ʧʝʨʝʚʦʩʧʠʪʘʥʠʷ ʪʝʦʨʠʠ ʪʨʫʜʦʚʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʂ.ɼ. 

ʋʰʠʥʩʢʦʛʦ [10, ʩ.9]. 

ʉʣʝʜʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʤ ʘʢʪʦʤ, ʨʝʛʣʘ-

ʤʝʥʪʠʨʫʶʱʠʤ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʧʝʮʠʘʣʴʥʳʭ ʫʯʝʙʥʦ-

ʚʦʩʧʠʪʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ (ʧʨʠʶʪʦʚ) ʩʪʘʣ ʧʨʠ-

ʥʷʪʳʡ 5 ʜʝʢʘʙʨʷ 1866 ʛʦʜʘ ɿʘʢʦʥ çʆʙ ʫʯʨʝʞʜʝʥʠʠ 

ʧʨʠʶʪʦʚ ʠ ʢʦʣʦʥʠʡ ʜʣʷ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʠʩʧʨʘʚʣʝʥʠʷ 

ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʧʨʝʩʪʫʧʥʠʢʦʚè, ʩʦʛʣʘʩʥʦ ʢʦ-

ʪʦʨʦʤʫ ʩʦʟʜʘʚʘʣʠʩʴ ʧʨʠʶʪʳ ʦʪʜʝʣʴʥʦ ʜʣʷ ʥʝʩʦʚʝʨ-

ʰʝʥʥʦʣʝʪʥʠʭ ʪʦʛʦ ʠ ʜʨʫʛʦʛʦ ʧʦʣʘ [1]. ɺ ʪʘʢʠʭ ʧʨʠ-

ʶʪʘʭ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʧʨʘʚʦʥʘʨʫʰʠʪʝʣʝʡ ʦʙʫ-

ʯʘʣʠ ɿʘʢʦʥʫ ɹʦʞʴʝʤʫ, ʯʪʝʥʠʶ, ʧʠʩʴʤʫ, ʦʩʥʦʚʘʤ 

ʘʨʠʬʤʝʪʠʢʠ, ʧʨʠʚʠʪʠʶ ʟʝʤʣʝʜʝʣʴʯʝʩʢʠʭ ʠʣʠ ʨʝ-

ʤʝʩʣʝʥʥʳʭ ʥʘʚʳʢʦʚ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʯʠʥʘʷ ʩ 80-ʭ ʛʛ. 

XIX  ʚʝʢʘ ʥʘʯʘʣʠ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʉʲʝʟʜʳ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʝʡ ʨʫʩʩʢʠʭ ʠʩʧʨʘʚʠʪʝʣʴʥʳʭ ʟʘʚʝʜʝʥʠʡ ʜʣʷ 

ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʧʨʘʚʦʥʘʨʫʰʠʪʝʣʝʡ, ʩʳʛʨʘʚ-

ʰʠʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʩʠʩʪʝʤʳ ʚʦʩʧʠ-

ʪʘʪʝʣʴʥʦ-ʠʩʧʨʘʚʠʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʜʣʷ ʥʝʩʦ-

ʚʝʨʰʝʥʥʦʣʝʪʥʠʭ. ɹʣʘʛʦʜʘʨʷ ʨʘʙʦʪʝ ʚʳʰʝʥʘʟʚʘʥ-

ʥʳʭ ʩʲʝʟʜʦʚ, ʙʳʣʠ ʧʨʠʥʷʪʳ ʪʘʢʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ 

ʘʢʪʳ ʢʘʢ: ɿʘʢʦʥ ʦʪ 8 ʬʝʚʨʘʣʷ 1893 ʛʦʜʘ çʆʙ ʠʟʤʝʥʝ-

ʥʠʠ ʧʦʨʷʜʢʘ ʟʘʢʣʶʯʝʥʠʷ ʠ ʧʝʨʝʩʳʣʢʠ ʥʝʩʦʚʝʨʰʝʥ-

ʥʦʣʝʪʥʠʭ, ʩʦʩʪʦʷʱʠʭ ʧʦʜ ʩʣʝʜʩʪʚʠʝʤ ʠ ʩʫʜʦʤè; ɿʘ-

ʢʦʥ ʦʪ 2 ʠʶʥʷ 1897 ʛʦʜʘ çʆʙ ʠʟʤʝʥʝʥʠʠ ʬʦʨʤ ʠ ʦʙ-

ʨʷʜʦʚ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ ʜʝʣʘʤ ʦ ʧʨʝʩʪʫʧʥʳʭ ʜʝ-

ʷʥʠʷʭ ʤʘʣʦʣʝʪʥʠʭ ʠ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ, ʘ ʪʘʢʞʝ 

ʟʘʢʦʥʦʧʦʣʦʞʝʥʠʡ ʦʙ ʠʭ ʥʘʢʘʟʘʥʠʠè. ʋʢʘʟʘʥʥʳʝ ʟʘ-

ʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʠʟʤʝʥʠʣʠ ʬʦʨʤʳ ʩʦʜʝʨʞʘʥʠʷ 

ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʚ ʠʩʧʨʘʚʠʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝ-

ʥʠʷʭ ʠ ʦʧʨʝʜʝʣʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚʦʩ-

ʧʠʪʘʪʝʣʴʥʦ-ʠʩʧʨʘʚʠʪʝʣʴʥʳʭ ʤʝʨ. ʅʝʦʙʭʦʜʠʤʦ ʦʪ-

ʤʝʪʠʪʴ, ʨʘʟʚʠʪʠʝ ʦʩʥʦʚ ʧʨʝʚʝʥʪʠʚʥʦʡ ʧʦʣʠʪʠʢʠ ʚ 

ʚʦʩʴʤʠʜʝʩʷʪʳʝ ʛʦʜʳ XIX  ʚʝʢʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʦ-

ʟʜʘʥʠʶ ʩʧʝʮʠʘʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʜʣʷ ʜʝʪʝʡ-ʧʨʘʚʦ-

ʥʘʨʫʰʠʪʝʣʝʡ ʚ ʄʦʩʢʚʝ, ʅʦʚʛʦʨʦʜʝ, ʂʘʟʘʥʠ, ʂʠʝʚʝ, 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ [7, ʩ.56]. ɺ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ 26 

ʬʝʚʨʘʣʷ 1895 ʛʦʜʘ ʧʨʠ ɼʘʤʩʢʦʤ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʦ-

ʪʶʨʝʤʥʦʤ ʢʦʤʠʪʝʪʝ ʙʳʣ ʦʪʢʨʳʪ ʠʩʧʨʘʚʠʪʝʣʴʥʦ-

ʚʦʩʧʠʪʘʪʝʣʴʥʳʡ ʧʨʠʶʪ ʜʣʷ ʧʨʝʩʪʫʧʥʠʮ, ʥʝ ʜʦʩʪʠʛ-

ʰʠʭ ʩʦʚʝʨʰʝʥʥʦʣʝʪʠʷ. ɼʘʥʥʦʝ ʟʘʚʝʜʝʥʠʝ ʙʳʣʦ ʨʘʩ-

ʩʯʠʪʘʥʦ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ, ʨʝʣʠʛʠ-

ʦʟʥʦ-ʥʨʘʚʩʪʚʝʥʥʦʛʦ, ʫʤʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʠʭ 

ʪʘʢʞʝ ʦʙʫʯʘʣʠ ʜʦʤʘʰʥʝʤʫ ʭʦʟʷʡʩʪʚʫ ʠ ʨʝʤʝʩʣʫ [7, 

ʩ.57]. 

ʇʨʠʥʷʪʦʝ 22 ʤʘʨʪʘ 1903 ʛʦʜʘ ʚ ʈʦʩʩʠʠ ʋʛʦʣʦʚ-

ʥʦʝ ʫʣʦʞʝʥʠʝ ʫʢʘʟʳʚʘʣʦ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʤʝʱʝ-

ʥʠʷ, ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʩʦʚʝʨʰʠʚʰʠʭ ʧʨʝʩʪʫʧ-

ʣʝʥʠʝ ʚ ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʠʩʧʨʘʚʠʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝ-

ʥʠʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ 

ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʜʦ 1909 ʛʦʜʘ ʯʝʪʢʦ ʥʝ ʦʧʨʝʜʝ-

ʣʷʣʦ ʥʘʟʥʘʯʝʥʠʝ ʠʩʧʨʘʚʠʪʝʣʴʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʦʜ-

ʥʘʢʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʧʝʮʠʘʣʴʥʳʭ ʟʘʚʝʜʝʥʠʡ ʜʣʷ ʥʝʩʦʚʝʨ-

ʰʝʥʥʦʣʝʪʥʠʭ ʧʨʝʩʪʫʧʥʠʢʦʚ ʩʪʘʣʦ ʚʦʩʧʠʪʘʥʠʝ. 

ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʠʩʧʨʘʚʠʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ 

ʜʣʷ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʩʳʛʨʘʣʦ ʇʦʣʦʞʝʥʠʝ ʦ 

ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʠʩʧʨʘʚʠʪʝʣʴʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʜʣʷ 

ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʧʨʠʥʷʪʦ ʚ 1909 

ʛʦʜʫ [4]. ɺʩʝ ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʠʩʧʨʘʚʠʪʝʣʴʥʳʝ ʟʘʚʝ-

ʜʝʥʠʷ ʥʘʭʦʜʠʣʠʩʴ ʚ ʚʝʜʝʥʠʠ ɻʣʘʚʥʦʛʦ ʪʶʨʝʤʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʶʩʪʠʮʠʠ. ʇʝʨʚʘʷ ʩʪʘʪʴʷ 

ʚʳʰʝʥʘʟʚʘʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʣʘ, ʯʪʦ 

ʫʢʘʟʘʥʥʳʝ ʟʘʚʝʜʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʚʝʜʝʥʠʝʤ ʠʤʧʝ-

ʨʘʪʦʨʘ, ʘ ʮʝʣʴʶ ʠʭ ʫʯʨʝʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʨʘʚʩʪʚʝʥ-

ʥʦʛʦ ʠʩʧʨʘʚʣʝʥʠʷ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʠ ʧʦʜʛʦ-

ʪʦʚʢʠ ʠʭ ʢ ʯʝʩʪʥʦʡ ʪʨʫʜʦʚʦʡ ʞʠʟʥʠ. ʉʦʛʣʘʩʥʦ ʩʪ. 23 

ʚʦʩʧʠʪʘʥʥʠʢʦʚ ʜʦʣʞʥʳ ʙʳʣʠ ʦʙʫʯʘʪʴ ɿʘʢʦʥʫ ɹʦʞʴ-

ʝʤʫ, ʯʪʝʥʠʶ, ʧʠʩʴʤʫ, ʘʨʠʬʤʝʪʠʢʝ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʘʤ 

ʨʝʤʝʩʣʝʥʥʳʤ ʠ ʟʝʤʣʝʜʝʣʴʯʝʩʢʠʤ. ʇʦʣʦʞʝʥʠʝ 

ʪʘʢʞʝ ʫʩʪʘʥʘʚʣʠʚʘʣʦ ʢʘʪʝʛʦʨʠʠ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪ-

ʥʠʭ, ʧʦʤʝʱʘʝʤʳʭ ʚ ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʠʩʧʨʘʚʠʪʝʣʴʥʳʝ 

ʫʯʨʝʞʜʝʥʠʷ, ʩʨʦʢ ʧʦʢʨʦʚʠʪʝʣʴʩʪʚʘ ʧʦʩʣʝ ʚʳʧʫʩʢʘ 

ʠʟ ʟʘʚʝʜʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʪʨʠ ʛʦʜʘ. ʏʠʩʣʦ ʠʩʧʨʘ-

ʚʠʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʚ ʩʪʨʘʥʝ ʨʦʩʣʦ ʠ ʫʞʝ ʢ 

ʥʘʯʘʣʫ 1917 ʛʦʜʘ ʠʭ ʯʠʩʣʦ ʩʦʩʪʘʚʣʷʣʦ 57 [6]. ʇʦʩʣʝ 

ʆʢʪʷʙʨʴʩʢʦʡ ʨʝʚʦʣʶʮʠʠ ʩʦʚʝʪʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ 

ʥʘʯʘʣʦ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʧʨʦʬʠʣʘʢʪʠʯʝ-

ʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪ-

ʥʠʭ ʧʨʘʚʦʥʘʨʫʰʠʪʝʣʝʡ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʇʦʩʪʘʥʦʚʣʝ-

ʥʠʷ ʅʘʨʦʜʥʦʛʦ ʢʦʤʠʩʩʘʨʠʘʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʨʝʟʨʝʥʠʷ ʈʉʌʉʈ, 25 ʷʥʚʘʨʷ 1918 ʛʦʜʘ ʚ ʨʝʩʧʫʙ-

ʣʠʢʝ ʙʳʣ ʩʦʟʜʘʥ ʆʪʜʝʣ ʧʨʝʟʨʝʥʠʷ ʥʝʩʦʚʝʨʰʝʥʥʦ-
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ʣʝʪʥʠʭ, ʚ ʚʝʜʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʝʨʝʜʘʚʘʣʘʩʴ ʩʦʭʨʘʥʠʚ-

ʰʠʝʩʷ ʠʩʧʨʘʚʠʪʝʣʴʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʳʝ ʧʨʠʶʪʳ ʠ 

ʢʦʣʦʥʠʠ ʜʣʷ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ. ʊʘʢʞʝ ʩʦʛʣʘʩʥʦ 

ʚʨʝʤʝʥʥʦʡ ʠʥʩʪʨʫʢʮʠʠ ʦʪ 23 ʠʶʣʷ 1918 ʛʦʜʘ, ʧʦʜ-

ʛʦʪʦʚʣʝʥʥʦʡ ʅʘʨʢʦʤʘʪʦʤ ʶʩʪʠʮʠʠ, ʩʪʘʣʠ ʩʦʟʜʘ-

ʚʘʪʴʩʷ ʨʝʬʦʨʤʘʪʦʨʠʠ. ʎʝʣʴʶ ʩʦʟʜʘʥʠʷ ʨʝʬʦʨʤʘʪʦ-

ʨʠʝʚ, ʙʳʣʦ ʧʝʨʝʤʝʩʪʠʪʴ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʧʨʝ-

ʩʪʫʧʥʠʢʦʚ ʠʟ ʢʦʣʦʥʠʡ ʚ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʳʝ 

ʟʘʚʝʜʝʥʠʷ ʜʣʷ ʠʭ ʦʙʫʯʝʥʠʷ, ʨʘʟʚʠʪʠʷ ʦʙʱʝʛʦ ʠʥʪʝʣ-

ʣʝʢʪʫʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʚʦʩʧʠʪʘʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʢ 

ʪʨʫʜʦʚʦʡ ʞʠʟʥʠ [3, ʩ.219]. ʉʦʛʣʘʩʥʦ ɼʝʢʨʝʪʫ ʉʅʂ 

ʈʉʌʉʈ ʦʪ 4 ʤʘʨʪʘ 1920 ʛʦʜʘ ʫʯʝʙʥʳʝ ʠ ʣʝʯʝʙʥʦ-

ʚʦʩʧʠʪʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʜʣʷ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪ-

ʥʠʭ ʧʝʨʝʜʘʚʘʣʠʩʴ ʚ ʚʝʜʝʥʠʠ ʅʘʨʦʜʥʳʭ ʢʦʤʠʩʩʘʨʠ-

ʘʪʦʚ ʧʨʦʩʚʝʱʝʥʠʷ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʚ ʩʪʨʘʥʝ ʥʘʯʘʣʠ ʩʦʟʜʘʚʘʪʴʩʷ ʥʦʚʳʝ ʪʠʧʳ ʫʯʨʝʞʜʝ-

ʥʠʡ ʜʣʷ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ: ʜʝʪʩʢʠʝ ʢʦʣʦʥʠʠ, 

ʪʨʫʜʦʚʳʝ ʢʦʤʤʫʥʳ, ʪʨʫʜʦʚʳʝ ʜʦʤʘ [13]. ʊʨʫʜʦʚʳʝ 

ʜʦʤʘ ʩʯʠʪʘʣʠʩʴ ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʠʩʧʨʘʚʠʪʝʣʴʥʳʤʠ 

ʟʘʚʝʜʝʥʠʷʤʠ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʪʨʫʜʦʚʳʭ ʜʦʤʦʚ ʨʝʛʣʘ-

ʤʝʥʪʠʨʦʚʘʣʘʩʴ ʀʩʧʨʘʚʠʪʝʣʴʥʦ-ʪʨʫʜʦʚʳʤ ʢʦʜʝʢʩʦʤ 

ʈʉʌʉʈ, ʢʦʪʦʨʳʡ ʙʳʣ ʧʨʠʥʷʪ 16 ʦʢʪʷʙʨʷ 1924 ʛʦʜʘ. 

ʆʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ ʪʨʫʜʦʚʳʭ ʜʦʤʦʚ ʙʳʣʦ ʦʙʫʯʝʥʠʝ 

ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʧʨʘʚʦʥʘʨʫʰʠʪʝʣʝʡ ʢʚʘʣʠʬʠ-

ʮʠʨʦʚʘʥʥʳʤ ʚʠʜʘʤ ʪʨʫʜʘ, ʨʘʩʰʠʨʠʪʴ ʠʭ ʢʨʫʛʦʟʦʨ, 

ʜʘʪʴ ʠʤ ʬʠʟʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ, ʘ ʪʘʢʞʝ ʧʨʠʫʯʠʪʴ 

ʢ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʩʦʟʥʘ-

ʪʝʣʴʥʦʩʪʠ (ʩʪ.175 ʀʊʂ ʈʉʌʉʈ) [8, ʩ.62]. ʊʘʢʠʝ ʠʩ-

ʧʨʘʚʠʪʝʣʴʥʦ-ʪʨʫʜʦʚʳʝ ʫʯʨʝʞʜʝʥʠʷ ʙʳʣʠ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʳ ʚ ʄʦʩʢʚʝ, ʅʠʞʥʝʤ ʅʦʚʛʦʨʦʜʝ, ʉʘʨʘʪʦʚʝ, 

ʊʦʤʩʢʝ ʠ ʜʨʫʛʠʭ ʛʦʨʦʜʘʭ. ʂ 1925 ʛʦʜʫ ʦʙʱʝʝ ʯʠʩʣʦ 

ʟʘʚʝʜʝʥʠʡ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʚ 

ʩʪʨʘʥʝ ʜʦʩʪʠʛʣʦ 258 [8, ʩ.63]. ɺ 1930-ʤ ʛʦʜʫ ʥʘʯʘʣʩʷ 

ʧʨʦʮʝʩʩ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʦʚʳʭ ʜʦʤʦʚ ʚ ʦʩʦʙʳʝ 

ʰʢʦʣʳ ʬʘʙʨʠʯʥʦ-ʟʘʚʦʜʩʢʦʛʦ ʪʠʧʘ (ʌɿʋ), ʢʦʪʦʨʳʝ 

ʩʤʦʛʣʠ ʙʳ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʚʦʩʧʠʪʳʚʘʪʴ ʥʝʩʦʚʝʨʰʝʥ-

ʥʦʣʝʪʥʠʭ ʧʨʝʩʪʫʧʥʠʢʦʚ, ʥʦ ʠ ʛʦʪʦʚʠʪʴ ʢʚʘʣʠʬʠʮʠ-

ʨʦʚʘʥʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ 

ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɺ ʌɿʋ ʚʨʝʤʷ ʥʘ ʪʝʦʨʝʪʠʯʝ-

ʩʢʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ ʨʘʩʧʨʝʜʝʣʷʣʦʩʴ ʚ ʦʩ-

ʥʦʚʥʦʤ ʧʦʨʦʚʥʫ. ʂ ʤʘʨʪʫ 1931 ʛʦʜʘ ʚ ʉʉʉʈ ʧʦ ʩʫ-

ʱʝʩʪʚʫ ʙʳʣʘ ʟʘʢʦʥʯʝʥʘ ʨʘʙʦʪʘ ʧʦ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʝ-

ʨʝʩʪʨʦʡʢʝ ʚʩʝʭ ʪʨʫʜʦʚʳʭ ʜʦʤʦʚ ʚ ʰʢʦʣʳ ʌɿʋ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʰʝʣ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʰʢʦʣ 

ʌɿʋ ʅʘʨʢʦʤʶʩʪʘ (ʌɿʋ ʅʂʖ), ʢʦʪʦʨʳʝ ʧʦʜʨʘʟʜʝ-

ʣʷʣʠʩʴ ʥʘ ʰʢʦʣʳ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ: ʟʘʢʨʳʪʦʛʦ, ʧʦ-

ʣʫʦʪʢʨʳʪʦʛʦ, ʦʪʢʨʳʪʦʛʦ, ʚ ʢʦʪʦʨʳʝ ʧʦʤʝʱʘʣʠʩʴ 

ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʝ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʩʦʮʠ-

ʘʣʴʥʦʡ ʟʘʧʫʱʝʥʥʦʩʪʠ [3, ʩ.63]. 

ɼʦ 1935 ʛʦʜʘ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʝ ʧʨʘʚʦʥʘʨʫ-

ʰʠʪʝʣʠ ʚ ʉʉʉʈ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʚʦʩʧʠʪʘʪʝʣʴʥʦ-ʠʩ-

ʧʨʘʚʠʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ: ʩʧʝ-

ʮʠʘʣʴʥʳʭ ʜʝʪʩʢʠʭ ʜʦʤʘʭ; ʰʢʦʣʘʭ-ʢʦʤʤʫʥʘʭ; ʪʨʫʜʦ-

ʚʳʭ ʜʦʤʘʭ ʠ ʰʢʦʣʘʭ ʌɿʆ, ʌɿʋ ʅʂʖ.  

ɺ ʧʝʨʠʦʜ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʚ ʮʝ-

ʣʷʭ ʙʦʨʴʙʳ ʩ ʙʝʩʧʨʠʟʦʨʥʦʩʪʴʶ ʠ ʭʫʣʠʛʘʥʩʪʚʦʤ ʦʨ-

ʛʘʥʠʟʦʚʳʚʘʣʠʩʴ ʜʝʪʩʢʠʝ ʚʦʩʧʠʪʘʪʝʣʴʥʳʝ ʪʨʫʜʦʚʳʝ 

ʢʦʣʦʥʠʠ, ʚ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʣʦʩʴ ʦʙʫʯʝʥʠʝ ʠ 

ʚʦʩʧʠʪʘʥʠʝ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ.  

ʂ ʩʝʨʝʜʠʥʝ 1960-ʭ ʛʦʜʦʚ ʫ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʟʘ-

ʢʦʥʦʜʘʪʝʣʷ ʧʨʝʦʙʣʘʜʘʣʦ ʤʥʝʥʠʝ, ʯʪʦ ʟʘʣʦʛ ʧʝʨʝʚʦʩ-

ʧʠʪʘʥʠʷ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʧʨʘʚʦʥʘʨʫʰʠʪʝʣʝʡ 

ʩʦʩʪʦʠʪ ʚ ʫʯʝʪʝ ʠʭ ʧʩʠʭʦʣʦʛʦ-ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥ-

ʥʦʩʪʝʡ, ʘ ʠʤʝʥʥʦ ʚʝʜʫʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ - ʫʯʝʙʥʦʡ. 

ʉ ʵʪʦʡ ʮʝʣʴʶ 2 ʦʢʪʷʙʨʷ 1964 ʛʦʜʘ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ 

ʈʉʌʉʈ ʙʳʣʦ ʧʨʠʥʷʪʦ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ˉ 1233 çʆ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʚʦʩʧʠʪʘʪʝʣʴʥʳʭ ʢʦʣʦʥʠʡ ʜʣʷ ʥʝʩʦ-

ʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʚ ʩʧʝʮʠʘʣʴʥʳʝ ʰʢʦʣʳ ʠ ʩʧʝʮʠʘʣʴ-

ʥʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʫʯʠʣʠʱʘè, ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʛʦ, ʦʨʛʘʥʳ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘ-

ʩʪʠ ʘʚʪʦʥʦʤʥʳʭ ʨʝʩʧʫʙʣʠʢ, ʢʨʘʝʚ, ʦʙʣʘʩʪʝʡ 

ʜʦʣʞʥʳ ʙʳʣʠ çʚʳʜʝʣʷʪʴ ʜʣʷ ʚʥʦʚʴ ʦʨʛʘʥʠʟʫʝʤʳʭ 

ʩʧʝʮʠʘʣʴʥʳʭ ʰʢʦʣ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʫʯʠʣʠʱ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʩ 

ʢʦʤʧʣʝʢʩʦʤ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʟʜʘʥʠʡ ʜʣʷ ʫʯʝʙʥʳʭ, 

ʫʯʝʙʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝʣʝʡ, ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨ-

ʥʦʛʦ ʠ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʢʫʣʴ-

ʪʫʨʥʳʭ ʠ ʩʧʦʨʪʠʚʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʞʠʣʳʭè [5]. 

ɺ ʜʝʢʘʙʨʷ 1964 ʛʦʜʘ ʚ ʈʉʌʉʈ ʙʳʣʦ ʧʨʠʥʷʪʦ 

ʧʦʩʪʘʥʦʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʫʪʚʝʨʜʠʣʦ ʇʦʣʦʞʝʥʠʝ çʆ 

ʩʧʝʮʠʘʣʴʥʳʭ ʰʢʦʣʘʭ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʫʯʠʣʠʱʘʭè. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʜʘʥʥʳʤ ʥʦʨʤʘʪʠʚʥʳʤ ʘʢʪʦʤ, ʩʧʝʮʠʘʣʴʥʳʝ ʰʢʦʣʳ 

ʧʨʠʟʥʘʚʘʣʠʩʴ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʳʤ ʫʯʨʝʞʜʝ-

ʥʠʝʤ ʜʣʷ ʪʨʫʜʥʦʚʦʩʧʠʪʫʝʤʳʭ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ, 

ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʩʦʚʝʨʰʠʚʰʠʭ ʧʨʘʚʦʥʘʨʫʰʝ-

ʥʠʷ ʠ ʦʩʚʦʙʦʞʜʝʥʥʳʭ ʦʪ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦ-

ʩʪʠ, ʢʦʪʦʨʳʝ ʥʫʞʜʘʶʪʩʷ ʚ ʦʩʦʙʳʭ ʫʩʣʦʚʠʷʭ ʚʦʩʧʠ-

ʪʘʥʠʷ. ɺ ʜʘʥʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʢʨʫʛ-

ʣʦʩʫʪʦʯʥʳʡ ʥʘʜʟʦʨ ʟʘ ʚʦʩʧʠʪʘʥʥʠʢʘʤʠ, 

ʧʨʦʚʦʜʠʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʥʝʢʣʘʩʩʥʳʭ ʤʝ-

ʨʦʧʨʠʷʪʠʡ ʠ ʪ.ʜ. 

ɺ 1992 ʛʦʜʫ ʙʳʣ ʧʨʠʥʷʪ ɿʘʢʦʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠè, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʚ 

ʩʧʝʮʠʘʣʴʥʳʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʧʦʤʝʱʘʣʠʩʴ ʥʝʩʦ-

ʚʝʨʰʝʥʥʦʣʝʪʥʠʝ, ʢʦʪʦʨʳʝ ʥʫʞʜʘʣʠʩʴ ʚ ʦʩʦʙʳʭ 

ʫʩʣʦʚʠʷʭ ʚʦʩʧʠʪʘʥʠʷ, ʦʙʫʯʝʥʠʷ. 24 ʠʶʥʷ 1999 ʛʦʜʘ 

ʙʳʣ ʧʨʠʥʷʪ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ120-ʌɿ çʆʙ ʦʩ-

ʥʦʚʘʭ ʩʠʩʪʝʤʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʙʝʟʥʘʜʟʦʨʥʦʩʪʠ ʠ 

ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭè, ʫʩʪʘʥʘʚ-

ʣʠʚʘʶʱʠʡ ʧʝʨʝʯʝʥʴ ʩʧʝʮʠʘʣʴʥʳʭ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘ-

ʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʦʪʢʨʳʪʦʛʦ ʠ ʟʘʢʨʳʪʦʛʦ ʪʠʧʘ. 

ɼʘʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʦʨʛʘʥʠʟʫʶʪ ʧʩʠʭʦʣʦʛʦ-ʤʝ-

ʜʠʢʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʨʝʘʙʠʣʠʪʘʮʠʶ ʥʝʩʦʚʝʨʰʝʥ-

ʥʦʣʝʪʥʠʭ ʠ ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʝʜʝʣʘʭ ʩʚʦʝʡ ʢʦʤʧʝʪʝʥ-

ʮʠʠ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʩ 

ʥʠʤʠ, ʟʘʱʠʱʘʶʪ ʧʨʘʚʘ ʠ ʟʘʢʦʥʥʳʝ ʠʥʪʝʨʝʩʳ ʥʝʩʦ-

ʚʝʨʰʝʥʥʦʣʝʪʥʠʭ [11]. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʩʪ.1 ʚʳʰʝʥʘʟʚʘʥʥʦʛʦ ʟʘʢʦʥʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʪʠʧʳ 

ʩʧʝʮʠʘʣʴʥʳʭ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ 

ʙʳʣʦ ʦʪʤʝʥʝʥʘ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 2 ʠʶʣʷ 

2013 ʛ. N 185-ʌɿ çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴ-

ʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʠ ʧʨʠʟʥʘʥʠʠ ʫʪʨʘʪʠʚʰʠʤʠ ʩʠʣʫ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ 

ʘʢʪʦʚ (ʦʪʜʝʣʴʥʳʭ ʧʦʣʦʞʝʥʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢ-

ʪʦʚ) ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʩʚʷʟʠ ʩ ʧʨʠʥʷʪʠʝʤ 

ʥʦʚʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ "ʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. 

ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 29 

ʤʘʨʪʘ 2014 ʛ. çʆ ʧʨʠʟʥʘʥʠʠ ʫʪʨʘʪʠʚʰʠʤʠ ʩʠʣʫ ʥʝ-

ʢʦʪʦʨʳʭ ʘʢʪʦʚ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠè ʙʳʣʦ ʧʨʠʟʥʘʥʦ ʫʪʨʘʪʠʚʰʠʤ ʩʠʣʫ ʇʦʩʪʘʥʦʚʣʝ-

ʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 25 ʘʧʨʝʣʷ 1995 ʛ. ˉ 420 

çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʊʠʧʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʦ ʩʧʝʮʠʘʣʴ-

ʥʦʤ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ ʜʣʷ ʜʝʪʝʡ 
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ʠ ʧʦʜʨʦʩʪʢʦʚ ʩ ʜʝʚʠʘʥʪʥʳʤ ʧʦʚʝʜʝʥʠʝʤè. ʅʦʚʦʛʦ 

ʧʦʜʦʙʥʦʛʦ ʪʠʧʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʧʦʜʨʦʙʥʳʤ ʦʙʨʘ-

ʟʦʤ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʳʭ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʟʘ-

ʢʨʳʪʦʛʦ ʪʠʧʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʧʨʠʥʷʪʦ, ʯʪʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʪʨʫʜʥʷʝʪ ʧʨʘʚʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ ʵʪʠʭ ʟʘʚʝʜʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʵʪʘʧʦʚ ʨʘʟʚʠʪʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴ-

ʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʜʣʷ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʧʨʘʚʦʥʘ-

ʨʫʰʠʪʝʣʝʡ: 

1 ʵʪʘʧ: ʧʝʨʚʘʷ ʧʦʣʦʚʠʥʘ XIX  ʚ.- ʧʝʨʚʘʷ ʧʦʣʦ-

ʚʠʥʘ XX ʚ.- ʧʝʨʠʦʜ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʧʝ-

ʮʠʘʣʴʥʳʭ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚʦʟʥʠʢʘʶʱʠʭ ʥʘ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴ-

ʥʦʡ ʦʩʥʦʚʝ; ʥʘʯʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ 

ʙʘʟʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʘʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. 

2 ʵʪʘʧ: 1917 ʛ.- 1990 ʛʛ.- ʧʝʨʠʦʜ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʥʦʚʳʭ ʬʦʨʤ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ 

ʠʭ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ; ʨʘʩʰʠʨʝʥʠʝ ʟʘʢʦʥʦ-

ʜʘʪʝʣʴʥʦʡ ʙʘʟʳ. 

3 ʵʪʘʧ: ʢʦʥʝʮ XX ʚʝʢʘ- ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ- ʠʟʤʝ-

ʥʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ ʚ ʦʪʥʦʰʝʥʠʠ ʫʯʨʝʞʜʝ-

ʥʠʡ ʜʣʷ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʧʨʘʚʦʥʘʨʫʰʠʪʝʣʝʡ. 
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ 

ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʈʘʩʩʤʦʪʨʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʫʤʝʥʴʰʝʥʠʶ 

ʪʦʢʩʠʯʥʦʩʪʠ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʇʨʝʜʣʦʞʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ ʛʘʟʦʜʠʥʘʤʠ-

ʯʝʩʢʦʛʦ ʩʧʦʩʦʙʘ ʩʥʠʞʝʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ ʚʳʭʣʦʧʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ 

ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦ-

ʨʘʥʠʷ (ɼɺʉ): ʧʦʚʳʰʘʝʪʩʷ ʠʭ ʤʦʱʥʦʩʪʴ ʠ ʩʥʠʞʘʝʪʩʷ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ. 

Abstract 

The article analyzes the environmental problems of the road transport complex in industrial and agricultural 

production. Considered technical solutions to reduce the toxicity of exhaust gases of motor vehicles. A technology 

is proposed for creating a gas-dynamic method for reducing exhaust emissions and corresponding devices, the use 

of which can significantly improve the technical and technological parameters of internal combustion engines 

(ICE): their power increases and fuel consumption is reduced. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ, ʪʦʢʩʠʯʥʦʩʪʴ, ʰʫʤ, ʘʵʨʦʜʠʥʘʤʠʢʘ, ʵʞʝʢʪʦʨ, ʚʠʭʨʝʚʦʡ ʵʬʬʝʢʪ, ʩʘ-

ʤʦʚʘʢʫʫʤʠʨʫʶʱʘʷʩʷ ʚʠʭʨʝʚʘʷ ʪʨʫʙʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʵʞʝʢʮʠʠ. 

Keywords: exhaust gases, toxicity, noise, aerodynamics, ejector, vortex effect, self-vacuuming vortex tube, 

ejection coefficient. 

 
ʆʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʩʨʝʜʠ ʦʙʱʝʯʝʣʦʚʝʯʝʩʢʠʭ ʧʨʦ-
ʙʣʝʤ, ʧʦʩʢʦʣʴʢʫ ʦʪ ʝʸ ʨʝʰʝʥʠʷ ʟʘʚʠʩʷʪ ʞʠʟʥʴ ʥʘ 
ɿʝʤʣʝ, ʟʜʦʨʦʚʴʝ ʠ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʯʝʩʪʚʘ. 
ʕʪʘ ʧʨʦʙʣʝʤʘ ʦʩʦʙʝʥʥʦ ʦʙʦʩʪʨʠʣʘʩʴ ʚ XX ʚʝʢʝ, ʢʦ-
ʛʜʘ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 
ʪʨʘʥʩʧʦʨʪʘ, ʘ ʪʘʢʞʝ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʝ-
ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠʚʝʣʠ ʢ ʫʩʠʣʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ 
ʘʪʤʦʩʬʝʨʳ, ʚʦʜʳ ʠ ʧʦʯʚʳ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ. ɽʞʝ-
ʛʦʜʥʦ ʤʠʨʦʚʦʝ ʭʦʟʷʡʩʪʚʦ ʚʳʙʨʘʩʳʚʘʝʪ ʪʦʣʴʢʦ ʚ ʘʪ-
ʤʦʩʬʝʨʫ 350 ʤʣʥ. ʪʦʥʥ ʦʢʠʩʠ ʫʛʣʝʨʦʜʘ, ʙʦʣʝʝ 50 
ʤʣʥ. ʪʦʥʥ ʨʘʟʣʠʯʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, 150 ʤʣʥ. ʪʦʥʥ 
ʜʚʫʦʢʠʩʠ ʩʝʨʳ. ɺ ʘʪʤʦʩʬʝʨʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʫʛʣʝ-
ʢʠʩʣʳʡ ʛʘʟ, ʠ ʚ ʪʦʞʝ ʚʨʝʤʷ ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 
ʢʠʩʣʦʨʦʜʘ [1], ʧʨʠʯʝʤ çʚʢʣʘʜè ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ 
ʩʨʝʜʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 90% ʧʦ ʦʢʠʩʠ 
ʫʛʣʝʨʦʜʘ ʠ 70% ʧʦ ʦʢʠʩʠ ʘʟʦʪʘ. ʇʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ 
ʧʨʦʙʣʝʤʳ ʫʤʝʥʴʰʝʥʠʷ ʚʳʙʨʦʩʦʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ 
ʩʚʦʜʠʪʩʷ: ʢ ʧʨʦʙʣʝʤʝ ʪʦʧʣʠʚʥʦʡ ʵʢʦʥʦʤʠʯʥʦʩʪʠ, 
ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʪʦʧʣʠʚ, ʦʧʪʠ-
ʤʠʟʘʮʠʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʜʚʠʛʘʪʝʣʷ ʠ ʩʠ-
ʩʪʝʤʳ ʚʳʭʣʦʧʘ. 
1. ʆʙʟʦʨ ʠ ʘʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʵʢʦ-

ʣʦʛʠʯʥʦʡ ʩʠʩʪʝʤʳ ʚʳʭʣʦʧʘ ɼɺʉ 

ʇʨʦʙʣʝʤʦʡ ʫʚʝʣʠʯʝʥʠʷ ʤʦʱʥʦʩʪʠ ɼɺʉ, ʩʥʠ-
ʞʝʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ, ʰʫʤʘ ʚʳʭʣʦʧʘ - ʟʘ ʩʯʝʪ ʩʦʚʝʨ-
ʰʝʥʩʪʚʦʚʘʥʠʷ ʚʩʘʩʳʚʘʶʱʝʡ ʠ ʚʳʭʣʦʧʥʦʡ ʩʠʩʪʝʤ ʚ 
ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʠ ʥʘʯʘʣʠ ʟʘʥʠʤʘʪʴʩʷ ʝʱʸ ʚ 
ʥʘʯʘʣʝ XX ʚʝʢʘ, ʥʦ ʦʩʦʙʳʭ ʫʩʧʝʭʦʚ ʜʦʩʪʠʛʥʫʪʦ ʥʝ 
ʙʳʣʦ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 
ʫʩʪʘʥʦʚʢʦʡ ʜʣʷ ʥʘʟʝʤʥʦʛʦ, ʯʘʩʪʠ ʚʦʜʥʦʛʦ ʠ ʚʦʟʜʫʰ-
ʥʦʛʦ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ɼɺʉ, ʙʦʨʴʙʘ ʩ ʟʘʛʨʷʟ-
ʥʝʥʠʝʤ ʘʪʤʦʩʬʝʨʳ ʚʳʭʣʦʧʥʳʤʠ ʛʘʟʘʤʠ ʠ ʦʜʥʦʚʨʝ-
ʤʝʥʥʦ ʧʦʠʩʢ ʧʫʪʝʡ ʫʚʝʣʠʯʝʥʠʷ ʤʦʱʥʦʩʪʠ ɼɺʉ ʚʝ-
ʜʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ:  

- ʧʦʚʳʰʝʥʠʝ ʤʦʱʥʦʩʪʠ ɼɺʉ ʠ ʩʥʠʞʝʥʠʝ ʪʦʢ-
ʩʠʯʥʦʩʪʠ ʚʳʭʣʦʧʘ ʟʘ ʩʯʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠ-
ʩʪʝʤʳ ʚʳʭʣʦʧʘ, ʠʩʧʦʣʴʟʫʷ ʷʚʣʝʥʠʷ ʨʝʟʦʥʘʥʩʘ,  

- ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤ ʩ ʯʠʩʪʳʤ ʠʣʠ ʥʫʣʝʚʳʤ ʚʳ-
ʭʣʦʧʦʤ,  

- ʧʦʚʳʰʝʥʠʝ ʤʦʱʥʦʩʪʠ ɼɺʉ ʠ ʩʥʠʞʝʥʠʝ ʪʦʢ-
ʩʠʯʥʦʩʪʠ ʚʳʭʣʦʧʘ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʘʵʨʦʜʠʥʘ-
ʤʠʢʠ ʢʦʣʣʝʢʪʦʨʥʳʭ ʩʠʩʪʝʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʦ-
ʙʝʥʥʦʩʪʝʡ ʟʘʢʨʫʯʝʥʥʦʛʦ ʧʦʪʦʢʘ ʛʘʟʘ.  

1.1. ʋʚʝʣʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʧʫʪʝʤ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʣʝʙʘʥʠʡ ʚʦ ʚʩʘʩʳʚʘʶʱʝʡ ʩʠʩʪʝʤʝ 
- ʵʪʦ ʠ ʝʩʪʴ ʨʝʟʦʥʘʥʩʥʳʡ ʠʣʠ ʘʢʫʩʪʠʯʝʩʢʠʡ ʥʘʜʜʫʚ. 
ʂʦʣʝʙʘʥʠʷ ʜʘʚʣʝʥʠʷ ʚʦ ʚʩʘʩʳʚʘʶʱʝʡ ʠ ʚʳʭʣʦʧʥʦʡ 
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ʩʠʩʪʝʤʘʭ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘ-
ʙʦʪʫ ʜʚʠʛʘʪʝʣʷ ʠ ʥʘ ʦʪʜʘʚʘʝʤʫʶ ʠʤ ʤʦʱʥʦʩʪʴ. ʊʝʦ-
ʨʝʪʠʯʝʩʢʠʡ ʧʨʝʜʝʣ ʫʚʝʣʠʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 
ʥʘʧʦʣʥʝʥʠʷ ʮʠʣʠʥʜʨʦʚ, ʠʩʧʦʣʴʟʫʷ ʘʢʫʩʪʠʯʝʩʢʠʡ 
ʤʝʪʦʜ, ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʨʘʚʝʥ 41%, ʯʪʦ ʤʦʞʝʪ ʜʘʪʴ 
ʧʦʚʳʰʝʥʠʝ ʤʦʱʥʦʩʪʠ ʚ ʩʨʝʜʥʝʤ ʥʘ 20-25%. ʅʦ, 
ʢʦʣʣʝʢʪʦʨ ɼɺʉ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʪʦʥʢʦʡ ʘʢʫʩʪʠʯʝ-
ʩʢʦʡ ʩʠʩʪʝʤʦʡ, ʠ ʧʦʢʘ ʥʝ ʫʜʘʣʦʩʴ ʥʘʡʪʠ ʵʬʬʝʢʪʠʚ-
ʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʨʝʘʣʠʟʘʮʠʠ ʪʝʦʨʝʪʠʯʝ-
ʩʢʠʭ ʠʜʝʡ, ʧʨʝʜʣʦʞʝʥʥʳʭ ʝʱʸ ʚ 30-ʝ ʛʦʜʳ ʧʨʦ-
ʰʣʦʛʦ ʩʪʦʣʝʪʠʷ [2, 3].  

1.2. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʢʦʣʦ 20 ʝʚʨʦʧʝʡʩʢʠʭ ʘʚʪʦ-
ʤʦʪʦʨʦʩʪʨʦʠʪʝʣʴʥʳʭ ʬʠʨʤ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʧʨʦʝʢʪʝ 
çʌʣʠʪʩè ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʛʠʙʨʠʜʥʦʛʦ ʩʠʣʦʚʦʛʦ ʘʛʨʝ-

ʛʘʪʘ ʜʣʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʛʦ ʚ ʛʦ-
ʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʇʨʦʝʢʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣ ʥʝ 
ʪʦʣʴʢʦ ʠʜʝʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʯʠʩʪʦʛʦ ʚʳʭʣʦʧʘ, ʥʦ ʠ 
ʬʦʨʤʫʣʠʨʦʚʘʣ ʥʘʫʯʥʳʝ ʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝ-
ʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦ ʩʦʟʜʘʥʠʶ ʜʚʠʛʘʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ 
ʩ ʥʫʣʝʚʳʤ ʚʳʭʣʦʧʦʤ. ʇʝʨʚʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ 
ʦʯʝʥʴ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 
ʬʠʨʤʳ çSaabè (ʐʚʝʮʠʷ) ʜʣʷ ʪʠʧʦʚʦʛʦ ɼɺʉ ʥʝʩʪʘʥ-
ʜʘʨʪʥʦʡ ʩʠʩʪʝʤʳ ʯʘʩʪʠʯʥʦʛʦ ʩʙʦʨʘ, ʨʝʮʠʨʢʫʣʷʮʠʠ 
ʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ, ʧʦʢʘʟʘʪʝʣʠ ʢʦ-
ʪʦʨʦʡ ʫʞʝ ʩʝʛʦʜʥʷ ʥʝ ʪʦʣʴʢʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ, ʥʦ ʠ 
ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʢʨʳʚʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʦʙʝʩʧʝʯʝ-
ʥʠʁ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʘʤʦʛʦ ʞʝʩʪʢʦʛʦ ʚ 
ʤʠʨʝ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʩʪʘʥʜʘʨʪʘ ULEV (ʊʘʙʣʠʮʘ 1.): 

 
 

1.3. ɺ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʫʯʝʥʳʝ 
ʠʩʢʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʠʥʝʪʠʯʝʩʢʦʡ 
ʠʣʠ ʚʦʣʥʦʚʦʡ ʵʥʝʨʛʠʠ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʚ 
ʩʠʩʪʝʤʘʭ ʚʳʭʣʦʧʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʪʝʧʝʥʠ 
ʟʘʧʦʣʥʝʥʠʷ ʠʣʠ ʫʣʫʯʰʝʥʠʷ ʫʜʘʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ 
ʩʛʦʨʘʥʠʷ ʙʦʣʝʝ ʧʨʦʩʪʳʤ ʠ ʜʝʰʝʚʳʤ ʩʧʦʩʦʙʦʤ [4, 5, 
6, 7, 8, 9], ʥʦ ʦʥʠ ʪʝʨʷʣʠ ʩʤʳʩʣ ʧʨʠ ʠʭ 
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʝ. ʀ, ʥʘʢʦʥʝʮ, ʚ ʥʘʯʘʣʝ 90-ʭ 
ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʥʘ ʘʚʪʦʨʳʥʢʘʭ ʧʦʷʚʠʣʩʷ 
ʷʧʦʥʩʢʠʡ ʥʘʩʘʜʦʢ ʥʘ ʚʳʭʣʦʧʥʫʶ ʪʨʫʙʫ ʘʚʪʦʤʦʙʠʣʷ 
çSuper Accel Powerè, ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʡ ʥʘ ʦʩʥʦʚʝ 
ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʦʛʦ ʧʨʷʤʦʩʠʨʫʡʥʦʛʦ ʵʞʝʢʪʦʨʘ (ʈʠʩ. 
1). ʆʥ ʦʙʝʩʧʝʯʠʚʘʣ ʵʢʦʥʦʤʠʶ ʪʦʧʣʠʚʘ ʜʦ 1ͯ0%, 
ʧʦʚʳʰʝʥʠʝ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʠ ʫʤʝʥʴʰʝʥʠʝ 
ʰʫʤʘ ʚʳʭʣʦʧʘ. ɺ ʪʝʯʝʥʠʝ ʨʷʜʘ ʣʝʪ ʥʘʜ ʧʦʜʦʙʥʦʡ 
ʧʨʦʙʣʝʤʦʡ ʨʘʙʦʪʘʣʠʫʯʝʥʳʝ ʎɸɻʀ, ʅʀʀɸʉ ʠ 

ʉɻɸʂʋ: ʚ ʨʝʟʫʣʴʪʘʪʝ, ʚ 1983 ʛ. ʥʘ ʙʘʟʝ ʷʚʣʝʥʠʡ 
ʵʞʝʢʮʠʠ, ʘʵʨʦʜʠʥʘʤʠʢʠ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ 
ʟʘʢʨʫʯʝʥʥʦʛʦ ʧʦʪʦʢʘ ʛʘʟʘ, ʙʳʣ ʟʘʧʘʪʝʥʪʦʚʘʥ 
çʋʩʢʦʨʠʪʝʣʴ ʧʦʪʦʢʘ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ɼɺʉ ʩ 
ʚʠʭʨʝʚʳʤ ʵʞʝʢʪʦʨʦʤè [10]. ʕʪʦ ʫʩʪʨʦʡʩʪʚʦ 
ʨʘʙʦʪʘʣʦ ʢʘʢ ʚʠʭʨʝʚʦʡ ʵʞʝʢʪʦʨʥʳʡ ʚʘʢʫʫʤ-ʥʘʩʦʩ, 
ʩʧʦʩʦʙʥʳʡ ʩʦʟʜʘʚʘʪʴ ʚʳʩʦʢʠʝ ʨʘʟʨʷʞʝʥʠʷ ʚ 
ʚʘʢʫʫʤʠʨʦʚʘʥʥʳʭ ʦʙʲʝʤʘʭ, ʥʝʜʦʩʪʫʧʥʳʝ ʜʣʷ 
ʦʜʥʦʩʪʫʧʝʥʯʘʪʳʭ ʩʪʨʫʡʥʳʭ ʵʞʝʢʪʦʨʦʚ. ʅʘʟʥʘʯʝʥʠʝ 
ʫʩʢʦʨʠʪʝʣʷ ʧʦʪʦʢʘ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘʟʳʚʘʝʤʦʛʦ - 
ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʚʠʭʨʝʚʦʡ ʵʞʝʢʪʦʨʥʳʡ ʥʘʩʘʜʦʢ 
(ɸɺʕʅ): ʧʦʚʳʰʝʥʠʝ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʠ ʤʦʱʥʦʩʪʠ 
ʜʚʠʛʘʪʝʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʩʥʠʞʝʥʠʝ 
ʪʦʢʩʠʯʥʦʩʪʠ ʠ ʰʫʤʘ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ (ʈʠʩ.2). 

 
ʈʠʩ. 1. ʅʘʩʘʜʦʢ çSuper Accel Powerè (ʗʧʦʥʠʷ) 
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ʈʠʩ. 2. ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʚʠʭʨʝʚʦʡ ʵʞʝʢʪʦʨʥʳʡ ʥʘʩʘʜʦʢ 

 

2. ʆʩʥʦʚʳ ʪʝʦʨʠʠ ʚʠʭʨʝʚʦʛʦ ʵʞʝʢʪʦʨʥʦʛʦ 

ʥʘʩʘʜʢʘ  

2.1. ʀʟ ʪʝʦʨʠʠ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘ-

ʥʠʷ [11] ʠʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʤʦʱʥʦʩʪʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ 

ʧʦʣʥʦʪʘ ʥʘʧʦʣʥʝʥʠʷ ʮʠʣʠʥʜʨʘ (ʢʘʤʝʨʳ ʩʛʦʨʘʥʠʷ) 

hv, ʟʘʚʠʩʷʱʘʷ ʦʪ ʜʘʚʣʝʥʠʷ Pr ʥʘ ʚʳʭʦʜʝ ʠʟ ʩʠʩʪʝʤʳ 

ʚʳʭʣʦʧʘ. ʏʝʤ ʥʠʞʝ ʜʘʚʣʝʥʠʝ Pr, ʪʝʤ ʙʦʣʴʰʝ ʧʦʣ-

ʥʦʪʘ ʥʘʧʦʣʥʝʥʠʷ hv, ʪʝʤ ʣʫʯʰʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʙʦ-

ʯʠʡ ʦʙʲʝʤ ʮʠʣʠʥʜʨʘ ʜʚʠʛʘʪʝʣʷ, ʙʦʣʴʰʝ ʤʦʱʥʦʩʪʴ 

ʜʚʠʛʘʪʝʣʷ ʠ ʥʠʞʝ ʫʜʝʣʴʥʳʡ ʵʬʬʝʢʪʠʚʥʳʡ ʨʘʩʭʦʜ 

ʪʦʧʣʠʚʘ ge, ʢʦʪʦʨʳʡ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʘʣʝʥ hv: 

Hv =  Ŀ 
Ў 

 {űĿ  - } ; ge = -  , 

ʛʜʝ: 

‐- ʩʪʝʧʝʥʴ ʩʞʘʪʠʷ ʚ ʮʠʣʠʥʜʨʝ,Tm, ЎὝ - ʪʝʤʧʝ-

ʨʘʪʫʨʘ ʩʤʝʩʠ ʥʘ ʚʧʫʩʢʝ ʠ ʧʨʠʨʦʩʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ 

ʩʛʦʨʘʥʠʠ, ű ï ʩʪʝʧʝʥʴ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʘ, ʈʘ - ʘʪ-

ʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ, ʈmïʜʘʚʣʝʥʠʝ ʥʘ ʚʧʫʩʢʝ.  

 

2.2. ʉʥʠʞʝʥʠʝ ʜʘʚʣʝʥʠʷ Pr ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʚ 

ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ ʧʨʦʧʫʩʪʠʪʴ ʯʝʨʝʟ 

ʫʩʪʨʦʡʩʪʚʦ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʦʙʪʝʢʘʥʠʝ ʫʩʪʫ-

ʧʦʚ ʠ ʧʦʜʩʦʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʚʦʟʜʫʭʘ ʵʞʝʢ-

ʪʦʨʦʤ. ʋʩʪʘʥʦʚʢʘ ʚ ʧʦʪʦʢʝ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʪʝʣʘ ʚ 

ʬʦʨʤʝ ʢʦʥʫʩʘ ʠ ʟʘʢʨʫʪʢʘ ʵʪʦʛʦ ʧʦʪʦʢʘ ʚʜʦʣʴ ʦʩʠ ʚʳ-

ʭʣʦʧʘ ʩʦʟʜʘʝʪ ʥʘ ʝʛʦ ʜʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʚ ʧʝʨʚʦʤ 

ʧʨʠʙʣʠʞʝʥʠʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʪʘʢʦʝ ʞʝ ʨʘʟʨʷʞʝʥʠʝ. 

ʉʨʝʟ ʜʣʷ ʢʦʥʫʩʘ ʠ ʚʳʭʣʦʧʥʦʡ ʪʨʫʙʳ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʤʝʩʪʠʪʴ ʚ ʵʞʝʢʪʦʨʝ. ʊʦʛʜʘ ʵʞʝʢʪʠʨʫʝʤʳʡ ʠ ʟʘ-

ʢʨʫʯʝʥʥʳʡ ʚʳʭʣʦʧʥʳʤʠ ʛʘʟʘʤʠ ʚʦʟʜʫʭ ʠʟ ʘʪʤʦ-

ʩʬʝʨʳ ʟʘʩʘʩʳʚʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʚ ʟʘ-

ʜʘʥʥʦʤ ʩʝʯʝʥʠʠ ʢʦʥʫʩʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʘʚʥʝ-

ʥʠʝʤ ɹʝʨʥʫʣʣʠ:  

 

Pa = Pi + (ɟbĿ VĮb) / 2, 

 

ʛʜʝ Pi - ʜʘʚʣʝʥʠʝ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʝʯʝʥʠʠ; 

ɟb, Vbï ʧʣʦʪʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʟʘʩʘʩʳʚʘʝʤʦʛʦ ʚʦʟ-

ʜʫʭʘ ʠʟ ʘʪʤʦʩʬʝʨʳ ʩ ʜʘʚʣʝʥʠʝʤ Pa.  

 

2.3. ɺʠʭʨʝʚʳʝ ʜʚʠʞʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ 

ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʦʤ ʪʱʘʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʚʩʣʝʜ-

ʩʪʚʠʝ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʚ ʧʨʠʨʦʜʝ, ʤʥʦʛʦ-

ʛʨʘʥʥʦʩʪʠ ʩʚʦʡʩʪʚ ʠ ʧʨʦʷʚʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʠʟ-ʟʘ ʪʝʩ-

ʥʦʡ ʩʚʷʟʠ ʚʠʭʨʝʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʩʦ ʤʥʦʛʠʤʠ ʩʣʦʞ-

ʥʤrʠ ʧʨʠʨʦʜʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʷʚʣʝʥʠʷʤʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʚʠʭʨʝʚʳʭ ʪʝʯʝʥʠʡ ʩʚʷʟʘʥʦ 

ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ 

ʪʨʫʜʥʦʩʪʷʤʠ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʥʝʣʠʥʝʡʥʦʩʪʴʶ 

ʠ ʩʣʦʞʥʦʩʪʴʶ ʫʨʘʚʥʝʥʠʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ, ʪʘʢ ʠ ʦʪ-

ʩʫʪʩʪʚʠʝʤ ʧʦʣʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʠ ʷʩʥʦʩʪʠ ʚ ʩʘʤʠʭ 

ʧʨʦʮʝʩʩʘʭ ʧʝʨʝʥʦʩʘ ʚʦ ʚʨʘʱʘʶʱʠʭʩʷ ʧʦʪʦʢʘʭ. 

ʄʥʦʛʦ ʨʘʙʦʪ, ʘʥʘʣʠʟʠʨʫʶʱʠʭ ʦʪʜʝʣʴʥʳʝ ʧʦʣʦʞʝ-

ʥʠʷ ʚʠʭʨʝʚʦʛʦ ʜʚʠʞʝʥʠʷ, ʙʳʣʦ ʥʘʧʠʩʘʥʦ ʦʩʥʦʚʦʧʦ-

ʣʦʞʥʠʢʦʤ ʚʠʭʨʝʚʦʡ ʪʝʦʨʠʠ ʚʠʥʪʘ ʅ.ɽ. ɾʫʢʦʚʩʢʠʤ. 

ɺʧʦʩʣʝʜʩʪʚʠʠ, ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʩʦʟʜʘʥʠʝ ʦʩʥʦʚ 

ʪʝʦʨʠʠ ʚʠʭʨʝʚʦʛʦ ʵʬʬʝʢʪʘ ʚʥʝʩʣʠ ɾ. ʈʘʥʢ, ʄ.ɻ. ɼʫ-

ʙʠʥʩʢʠʡ ʠ ɺ.ʉ. ʄʘʨʪʳʥʦʚʩʢʠʡ. ɻʠʧʦʪʝʟʫ ʦ ʬʠʟʠʯʝ-

ʩʢʦʡ ʧʨʠʨʦʜʝ ʚʠʭʨʝʚʦʛʦ ʵʬʬʝʢʪʘ ʨʘʟʨʘʙʦʪʘʣ 

ɸ.ʇ.ʄʝʨʢʫʣʦʚ [12]. ɻʠʧʦʪʝʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʠʭ-

ʨʝʡ ʄʝʨʢʫʣʦʚʘ ɸ.ʇ. ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʨʘʞʘʝʪ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʨʘʟʜʝʣʝʥʠʷ ʚ ʚʠʭʨʝ. ʆʥʘ ʦʙʲʷʩʥʷʝʪ ʤʥʦ-

ʛʠʝ ʵʬʬʝʢʪʳ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʠ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʭʨʝʚʳʭ 

ʫʩʪʨʦʡʩʪʚ. ʋʩʪʨʦʡʩʪʚʦ, ʚ ʢʦʪʦʨʦʤ ʨʝʘʣʠʟʫʝʪʩʷ ʚʠʭ-

ʨʝʚʦʡ ʵʬʬʝʢʪ, ʥʘʟʳʚʘʝʪʩʷ ʚʠʭʨʝʚʦʡ ʪʨʫʙʢʦʡ 

(ʈʠʩ.3.).  
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ʈʠʩ.3. ʉʭʝʤʘ ʚʠʭʨʝʚʦʡ ʪʨʫʙʳ: 1 ï ʛʣʘʜʢʘʷ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʪʨʫʙʢʘ, 2 ï ʪʘʥʛʝʥʮʠʘʣʴʥʦʝ ʩʦʧʣʦ. 3 ï 

ʚʭʦʜʥʘʷ ʫʣʠʪʢʘ, 4 ï ʜʠʘʬʨʘʛʤʘ, 5 ï ʜʨʦʩʩʝʣʴ. 

 

2.4. ɺʠʭʨʝʚʦʡ ʵʞʝʢʪʦʨʥʳʡ ʚʘʢʫʫʤ-ʥʘʩʦʩ ʷʚʣʷ-

ʝʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʵʣʝʤʝʥʪʦʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʵʞʝʢʪʦʨʥʳʭ ʥʘʩʘʜʢʦʚ. ʇʨʠ ʨʘʙʦʪʝ ʚʠʭʨʝʚʦʛʦ 

ʵʞʝʢʪʦʨʘ, ʢʘʢ ʠ ʚ ʮʝʣʦʤ ʚʠʭʨʝʚʦʡ ʪʨʫʙʳ ʈʘʥʢʘ, ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʥʘʣʠʯʠʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʪʝʨʤʦʛʘʟʦʜʠ-

ʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʪʦʢʘ ʧʦ ʨʘʜʠʫʩʫ ʩʝʯʝʥʠʷ 

ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʥʠʞʝʥʠʝ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ. ɺʦ ʚʨʘ-

ʱʘʶʱʝʤʩʷ ʧʦʪʦʢʝ ʨʘʟʣʠʯʘʶʪʩʷ ʜʚʝ ʦʙʣʘʩʪʠ ʪʝʯʝ-

ʥʠʷ: ʩ ʧʦʩʪʦʷʥʥʦʡ ʮʠʨʢʫʣʷʮʠʝʡ (ʩʚʦʙʦʜʥʳʡ ʚʠʭʨʴ) 

ʠ ʩ ʧʦʩʪʦʷʥʥʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ (ʚʳ-

ʥʫʞʜʝʥʥʳʡ ʚʠʭʨʴ), ʨʘʟʜʝʣʝʥʥʳʝ ʨʘʜʠʫʩʦʤ ʚʠʭʨʝ-

ʚʦʛʦ ʰʥʫʨʘ rb, ʧʨʠʯʝʤ ʛʘʟʦʚʳʡ ʧʦʪʦʢ mʮ, ʜʚʠʞʫ-

ʱʠʡʩʷ ʚ ʥʘʧʨʚʣʝʥʠʠ ʜʠʬʬʫʟʦʨʘ, ʮʝʣʠʢʦʤ ʧʨʦʭʦʜʠʪ 

ʚ ʦʙʣʘʩʪʠ ʩʚʦʙʦʜʥʦʛʦ ʚʠʭʨʷ. ɼʚʠʞʝʥʠʝ ʷʚʣʷʝʪʩʷ 

ʦʩʝʩʠʤʤʝʪʨʠʯʥʳʤ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʘʟʦʜʠʥʘʤʠʯʝ-

ʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʨʘʩʯʝʪʥʳʭ ʩʝʯʝʥʠʷʭ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʠʟʦʵʥʪʨʦʧʝ. ʉʭʝʤʘʪʠʯʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʦ-

ʪʦʯʥʦʡ ʯʘʩʪʠ ʵʞʝʢʪʦʨʘ, ʵʧʶʨʳ ʦʩʝʚʳʭ (ʉʘ) ʠ 

ʦʢʨʫʞʥʳʭ (ʉʠ) ʩʢʦʨʦʩʪʝʡ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʪʦʢʦʚ 

ʛʘʟʘ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ.4.  

ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ 

ʦʙʦʟʥʘʯʝʥʠʷ: 

- ὶӶ   - ʧʨʠʚʝʜʝʥʥʳʡ ʨʘʜʠʫʩ; 

- R - ʩʨʝʜʥʠʡ ʨʘʜʠʫʩ ʚʭʦʜʘ ʧʦʪʦʢʘ ʩʞʘʪʦʛʦ 

ʛʘʟʘ; 

- n =  - ʢʦʵʬʬʠʮʠʝʥʪ ʵʞʝʢʮʠʠ;  

- ůi , ůi-j - ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʪʝʨʴ ʧʦʣʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʚ ʩʝʯʝʥʠʠ i ʠʣʠ ʥʘ ʫʯʘʩʪʢʝ i-j; 

- ɣ = 1 - 
►ό

►ό
 - ʧʘʨʘʤʝʪʨ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʚʝʣʠʯʠʥʫ ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ 

ʦʙʣʘʩʪʠ; 

- Q - ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, 

- ɚ - ʙʝʟʨʘʟʤʝʨʥʘʷ ʩʢʦʨʦʩʪʴ; 

- q - ʨʘʩʭʦʜʥʘʷ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ; 

- ɟ ï ʧʣʦʪʥʦʩʪʴ ʛʘʟʘ.  

 
ʈʠʩ.4. ʉʭʝʤʘʪʠʯʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʵʞʝʢʪʦʨʘ ʠ ʵʧʶʨʳ ʩʢʦʨʦʩʪʝʡ ʚ ʨʘʙʦʯʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

 

ʈʘʩʩʤʦʪʨʠʤ ʪʨʠ ʨʘʩʯʝʪʥʳʭ ʩʝʯʝʥʠʷ [13, 14]. 

ʈʘʩʯʝʪ ʧʝʨʚʦʛʦ ʩʝʯʝʥʠʷ I ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʬʦʨʤʫ ʢʘʥʘʣʦʚ ʪʘʥʛʝʥʮʠʘʣʴʥʦ-ʦʩʝʚʦʛʦ ʚʚʦʜʘ ʠ, ʧʨʠ 

ʠʟʚʝʩʪʥʦʡ ʧʣʦʱʘʜʠ fc ʠ ʬʦʨʤʝ ʢʘʥʘʣʦʚ, ʠʭ ʢʦʣʠʯʝ-

ʩʪʚʦ, ʘ ʪʘʢʞʝ ʫʛʦʣ ʥʘʢʣʦʥʘ ʦʩʠ ʩʦʧʣʘ ʢ ʧʣʦʩʢʦʩʪʠ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʢʘʤʝʨʳ ʟʘʚʠʭʨʝʥʠʷ. ɺʪʦʨʦʝ 

ʩʝʯʝʥʠʝ II  ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʙʣʠʟʠ ʩʨʝʟʘ ʥʛʠʟʢʦʥʘʧʦʨ-

ʥʦʛʦ ʩʦʧʣʘ ʚ ʢʘʤʝʨʝ ʩʤʝʰʥʠʷ ʚʠʭʨʝʚʦʛʦ ʵʞʝʢʪʦʨʘ. 

ʈʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ ʧʦʪʦʢʘ ʚ ʵʪʦʤ ʩʝʯʝʥʠʠ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʚʘʢʫʫʤʠʨʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʵʞʝʢ-

ʪʦʨʘ ʠ ʜʘʚʣʝʥʠʝ ʥʘ ʩʨʝʥʟʝ ʩʦʧʣʘ ʧʘʩʩʠʚʥʦʛʦ ʧʦʪʦʢʘ. 

ʇʘʩʩʠʚʥʳʡ ʧʦʪʦʢ ʚʚʦʜʠʪʩʷ ʙʝʟ ʟʘʢʨʫʪʢʠ ʠ ʧʦʜʤʝ-

ʰʠʚʘʝʪʩʷ ʢ ʘʢʪʠʚʥʦʤʫ ʧʦʪʦʢʫ. ɺ ʪʨʝʪʴʝʤ ʨʘʩʯʝʪʥʦʤ 

ʩʝʯʝʥʠʠ III, ʥʘʭʦʜʷʱʝʤʩʷ ʥʘ ʚʳʭʦʜʝ ʠʟ ʢʘʤʝʨʳ ʩʤʝ-

ʰʝʥʠʷ , ʚ ʦʙʣʘʩʪʠ ʩʚʦʙʦʜʥʦʛʦ ʚʠʭʨʷ ʧʨʦʪʝʢʘʝʪ 

ʩʤʝʩʴ ʘʢʪʠʚʥʦʛʦ ʠ ʧʘʩʩʠʚʥʦʛʦ ʧʦʪʦʢʦʚ. ɼʣʷ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʛʨʘʥʠʮʳ ʩʚʦʙʦʜʥʦʛʦ ʚʠʭʨʷ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʫʨʘʚʥʝʥʠʝ, ʧʦʣʫʯʝʥʥʦʝ ʠʟ ʫʩʣʦʚʠʷ ʤʠʥʠʤʠʟʘʮʠʠ 

ʩʢʦʨʦʩʪʠ ʛʘʟʘ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʛʨʘʥʠʯʥʦʡ ʪʨʫʙʢʝ 

ʪʦʢʘ: 
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ʅʘ ʈʠʩ.5. ʧʨʠʚʝʜʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʞʝʢʮʠʠ n ʦʪ ʧʨʠʚʝʜʝʥʥʦʛʦ ʧʦʪʦʢʘ 

˝ɻ .  

 
ʈʠʩ. 5. 

 

3. ɸʣʛʦʨʠʪʤʳ ʨʘʩʯʝʪʘ ʚʠʭʨʝʚʦʛʦ 

ʵʞʝʢʪʦʨʥʦʛʦ ʥʘʩʘʜʢʘ  

ɺ ʚʠʭʨʝʚʦʤ ʵʞʝʢʪʦʨʝ - ʚ ʢʨʫʛʦʚʦʤ ʧʦʪʦʢʝ 

ʦʢʨʫʞʥʫʶ ʩʢʦʨʦʩʪʴ ʛʘʟʘ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʫʶʩʷ ʥʘ 

ʚʩʝ ʤʝʥʴʰʠʡ ʨʘʜʠʫʩ, ʤʦʞʥʦ ʜʦʚʝʩʪʠ ʜʦ ʙʣʠʟʢʦʡ ʢ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʧʦʣʫʯʠʪʴ 

ʢʘʢʦʝ ʫʛʦʜʥʦ ʥʠʟʢʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʦʩʠ ʧʦʪʦʢʘ. 

ɺʠʭʨʝʚʦʡ ʵʞʝʢʪʦʨ, ʚ ʩʫʱʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʘʤʦʚʘʢʫʫʤʠʪʫʶʱʫʶʩʷ ʪʨʫʙʫ. ɽʩʣʠ ʢ ʚʠʭʨʝʚʦʤʫ 

ʵʞʝʢʪʦʨʫ ʧʦʜʘʝʪʩʷ ʩʞʘʪʳʡ ʛʘʟ ʩ ʘʙʩʦʣʶʪʥʳʤ 

ʜʘʚʣʝʥʠʝʤ ʈ01, ʪʝʤʧʝʨʘʪʫʨʦʡ ʊ01 ʠ ʩʝʢʫʥʜʥʳʤ 

ʤʘʩʩʦʚʳʤ ʨʘʩʭʦʜʦʤ m1, ʘ ʠʟ ʜʠʬʬʫʟʦʨʘ ʛʘʟ 

ʚʳʪʝʢʘʝʪ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʩ ʙʘʨʦʤʝʪʨʠʯʝʩʢʠʤ 

ʜʘʚʣʝʥʠʝʤ ʈʘ, ʪʦ ʩʪʝʧʝʥʴ ʨʘʩʰʠʨʝʥʠʷ ʧʦʜʘʚʘʝʤʦʛʦ 

ʩʞʘʪʦʛʦ (ʘʢʪʠʚʥʦʛʦ) ʛʘʟʘ ʚ ʚʠʭʨʝʚʦʤ ʵʞʝʢʪʦʨʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: “ = ʈ01 / ʈʘ . 

ɽʩʣʠ ʦʪʚʝʨʩʪʠʝ ʜʠʘʬʨʘʛʤʳ ʩʦʝʜʠʥʝʥʦ ʩ 

ʚʘʢʫʫʤʠʨʫʝʤʦʡ ʤʘʛʠʩʪʨʘʣʴʶ, ʘʙʩʦʣʶʪʥʦʝ 

ʜʘʚʣʝʥʠʝ ʢʦʪʦʨʦʡ ʈ02, ʪʝʤʧʝʨʘʪʫʨʘ ʊ02, ʧʘʩʩʠʚʥʳʡ 

ʛʘʟ ʠʟ ʤʘʛʠʩʪʨʘʣʠ ʟʘʩʘʩʳʚʘʝʪʩʷ ʚ ʚʠʭʨʝʚʦʡ ʵʞʝʢʪʦʨ, 

ʩʞʠʤʘʝʪʩʷ ʚ ʜʠʬʬʫʟʦʨʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ 

ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʘʢʪʠʚʥʳʤ ʛʘʟʦʤ ʠʟ 

ʜʠʬʬʫʟʦʨʘ ʚ ʘʪʤʦʩʬʝʨʫ. ʉʪʝʧʝʥʴ ʚʘʢʫʫʤʠʨʦʚʘʥʠʷ 

ʧʘʩʩʠʚʥʦʛʦ ʛʘʟʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ: “n = 

ʈʘ / ʈ02. ɺʪʦʨʦʡ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʷʚʣʷʝʪʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪ ʵʞʝʢʮʠʠ n, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ 

ʦʪʥʦʰʝʥʠʝ ʩʝʢʫʥʜʥʦʛʦ ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ m2 , 

ʧʘʩʩʠʚʥʦʛʦ ʛʘʟʘ ʢ ʩʝʢʫʥʜʥʦʤʫ ʤʘʩʩʦʚʦʤʫ ʨʘʩʭʦʜʫ 

ʘʢʪʠʚʥʦʛʦ ʛʘʟʘ m1: n = m1 /m2. 

ʈʘʩʩʤʦʪʨʠʤ ʫʧʨʦʱʝʥʥʳʡ ʨʘʩʯʝʪ ʵʞʝʢʪʦʨʥʦʛʦ 

ʥʘʩʘʜʢʘ ʜʣʷ ɼɺʉ ʩʦʙʲʝʤʦʤ ʮʠʣʠʥʜʨʘ Q ʠ ʯʠʩʣʦʤ 

ʦʙʦʨʦʪʦʚ n ʧʨʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ V. ɽʩʣʠ ɼɺʉ ʚ 

ʤʠʥʫʪʫ ʚʳʙʨʘʩʳʚʘʝʪ G ʛʘʟʘ, ʘ ʜʠʘʤʝʪʨ ʚʳʭʣʦʧʥʦʡ 

ʪʨʫʙʳ ʨʘʚʝʥ dʪʨ, ʪʦ ʩʢʦʨʦʩʪʴ ʠʩʪʝʯʝʥʠʷ 

ʚʳʭʣʦʧʥʦʛʦ ʛʘʟʘ ʠʟ ʪʨʫʙʳ: Vʚʛ = Q/Fʪʨ. ʇʨʦʚʝʜʝʤ 

ʦʮʝʥʢʫ ʦʩʥʦʚʥʦʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʵʞʝʢʪʦʨʘ Ŭ, ʨʘʚʥʦʛʦ ʦʪʥʦʰʝʥʠʶ ʧʣʦʱʘʜʝʡ 

ʚʳʭʦʜʥʳʭ ʩʝʯʝʥʠʡ ʩʦʧʝʣ ʜʣʷ ʵʞʝʢʪʠʨʫʶʱʝʛʦ F1 ʠ 

ʵʞʝʢʪʠʨʫʝʤʦʛʦ F2 ʛʘʟʦʚ (ʈʠʩ.4.ï ʩʝʯʝʥʠʷ I ʠ II): Ŭ = 

F1/F2, ʩʦʟʜʘʶʱʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʟʨʷʞʝʥʠʝ ʥʘ 

ʩʨʝʟʝ ʵʪʠʭ ʩʦʧʝʣ, ʪ.ʝ. ʥʘ ʚʳʭʦʜʝ ʚ ʢʘʤʝʨʫ ʩʤʝʰʝʥʠʷ. 

ɺʝʣʠʯʠʥʘ ʨʘʟʨʷʞʝʥʠʷ ʚʦ ʚʭʦʜʥʦʤ ʩʝʯʝʥʠʠ 

ʩʤʝʩʠʪʝʣʴʥʦʡ ʢʘʤʝʨʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ 

ʩʦʦʪʥʦʰʝʥʠʷ: ȹɟ = Pʥ ï P01 = (pʚʛ Ŀ VĮʚʛ ) / 2 Ŀ (ŬĮ 

nĮ wĮ), ʛʜʝ Pʥ - ʜʘʚʣʝʥʠʝ ʥʘʙʝʛʘʶʱʝʛʦ ʧʦʪʦʢʘ 

ʚʦʟʜʫʭʘ, ɟʚʛ, Vʚʛ - ʧʣʦʪʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ 

ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ, n - ʢʦʵʬʬʠʮʠʝʥʪ ʵʞʝʢʮʠʠ, 

ʨʘʚʥʳʡ ʦʪʥʦʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ m2, ʵʞʝʢʪʠʨʫʝʤʦʛʦ 

ʢ ʢʦʣʠʯʝʩʪʚʫ m1 ʵʞʝʢʪʠʨʫʶʱʝʛʦ ʛʘʟʦʚ, n = m2/m1 , 

w = Vʥ / Vʚʛ - ʢʦʵʬʬʠʮʠʝʥʪ ʩʢʦʨʦʩʪʠ, ʨʘʚʥʳʡ 

ʦʪʥʦʰʝʥʠʶ ʩʢʦʨʦʩʪʠ ʥʘʙʝʛʘʶʱʝʛʦ ʧʦʪʦʢʘ 

(ʩʢʦʨʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ) Vʥ ʢ ʩʢʦʨʦʩʪʠ ʚʳʭʣʦʧʥʳʭ 

ʛʘʟʦʚ Vʚʛ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʢʦʵʬʬʠʮʠʝʥʪ ʵʞʝʢʮʠʠ:  

 

n = 
ό

όό
 , 

 

ʛʜʝ ‎  F3 (F1 + F2), F3 - ʧʣʦʱʘʜʴ ʚʳʭʦʜʘ ʠʟ 

ʵʞʝʢʪʦʨʘ (ʈʠʩ.4. ï ʩʝʯʝʥʠʝ III). ʀʩʧʦʣʴʟʫʷ 

ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʦʧʨʝʜʝʣʠʤ: 

 

n = f(.‫‌)ʠ ȹP=Pʥ - Pʚʛ =f ‫‌ 

 

ɺʠʜʥʦ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʵʞʝʢʮʠʠ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ‌ ʧʘʜʘʝʪ, ʘ ʩ ʨʦʩʪʦʤ .ʚʦʟʨʘʩʪʘʝʪ ‫ 
ʅʘʩʘʜʦʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʝ ʨʘʟʨʷʞʝʥʠʝ ʥʘ 

ʚʳʭʦʜʝ ʠʟ ʚʳʭʣʦʧʥʦʡ ʪʨʫʙʳ ʜʣʷ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ 

ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʛʘʪʝʣʷ ʠ ʨʝʞʠʤʦʚ ʝʛʦ ʨʘʙʦʪʳ, ʘ 

ʠʤʝʥʥʦ: - ʚʣʠʷʥʠʝ ʜʥʘ ʢʦʥʫʩʘ ʥʘ ʚʳʭʣʦʧʝ ʧʨʠʤʝʤ 

=̋(ʈb ï ʈa)/(ɟʚʛĿVĮʚʛ)/2, ʛʜʝ ʈa ï ʘʪʤʦʩʬʝʨʥʦʝ 

ʜʘʚʣʝʥʠʝ, ʈb ï ʜʘʚʣʝʥʠʝ ʦʢʦʣʦ ʜʥʘ ʢʦʥʫʩʘ. ʕʪʦ 

ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ ʨʘʟʨʷʞʝʥʠʷ, ʧʦʣʫʯʘʶʱʝʛʦʩʷ ʧʨʠ 

ʦʙʪʝʢʘʥʠʠ ʢʦʥʫʩʦʚ, ʫʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʚʳʭʣʦʧʥʳʤʠ 

ʛʘʟʘʤʠ ʢʦʥʫʩ ʦʙʪʝʢʘʝʪʩʷ ʥʝ ʧʦ ʚʩʝʡ ʝʛʦ 

ʧʦʚʝʨʭʥʦʩʪʠ. ɼʦʧʫʩʪʠʤ ʧʨʠʤʝʤ ʪʝʤʧʝʨʘʪʫʨʫ 

ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʨʘʚʥʦʡ ʊ, ʪʦʛʜʘ ʠʟ ʫʨʘʚʥʝʥʠʷ 
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ʩʦʩʪʦʷʥʠʷ ʛʘʟʘ ʠʤʝʝʤ ʧʣʦʪʥʦʩʪʴ ʛʘʟʦʚ ɟʚʛ = ʈʘ / g R 

T ʠ ʚʝʣʠʯʠʥʫ ʨʘʟʨʷʞʝʥʠʷ ʈ02 = ʈb ï ʈʘ = -ɟʚʛ ĿVĮ/2.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʨʠʥʷʪʦʛʦ ʚʳʰʝ ʨʝʞʠʤʘ 

ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ, ʠʩʧʦʣʴʟʫʷ ʪʦʣʴʢʦ ʵʬʬʝʢʪ 

ʵʞʝʢʮʠʠ, ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʚʝʣʠʯʠʥʫ ʨʘʟʨʷʞʝʥʠʷ ʥʘ 

ʚʳʭʣʦʧʝ, ʨʘʚʥʫʶ ʈ02.  

4. ʂʦʥʩʪʨʫʢʮʠʷ ʵʞʝʢʪʦʨʥʦʛʦ ʥʘʩʘʜʢʘ  

ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ ʦʜʥʦʛʦ ʠʟ ʚʘʨʠʘʥʪʦʚ 

ʵʞʝʢʪʦʨʥʦʛʦ ʥʘʩʘʜʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩ.6. 

 
ʈʠʩ.6. ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ ʵʞʝʢʪʦʨʥʦʛʦ ʥʘʩʘʜʢʘ 

 

ʕʞʝʢʪʦʨʥʳʡ ʥʘʩʘʜʦʢ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. ɺʳʭʣʦʧʥʳʝ ʛʘʟʳ ʜʚʠʛʘʪʝʣʷ ʘʚʪʦʤʦʙʠʣʷ 

ʯʝʨʝʟ ʚʳʭʣʦʧʥʫʶ ʪʨʫʙʫ 5 ʩ ʢʦʥʫʩʥʦʡ ʶʙʢʦʡ 6 ʠ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʧʘʪʨʫʙʦʢ ʥʘʩʘʜʢʘ 4 ʧʦʧʘʜʘʶʪ ʚ 

ʧʨʦʪʦʯʥʳʝ ʢʘʥʘʣʳ 7, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ 

ʧʝʨʝʭʦʜʥʠʢʦʤ 1 ʠ ʫʩʢʦʨʠʪʝʣʝʤ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ 2. 

ʇʨʠ ʚʭʦʜʝ ʚ ʩʦʧʣʦ 3 ʦʥʠ ʫʚʣʝʢʘʶʪ ʟʘ ʩʦʙʦʡʚ\ ʚʦʟʜʫʭ 

ʯʝʨʝʟ ʚʦʟʜʫʰʥʳʝ ʢʘʥʘʣʳ ʥʘʩʘʜʢʘ 9 ʩ ʩʦʧʣʦʤ 11 ʠ 

ʜʘʣʝʝ ʯʝʨʝʟ ʘʧʧʘʨʘʪ ʟʘʢʨʫʪʢʠ ʧʦʪʦʢʘ 12 - ʦʙʨʘʟʫʷ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʚʠʭʨʝʚʦʡ ʵʞʝʢʪʦʨ. ʇʦ ʟʘʢʦʥʘʤ 

ʘʵʨʦʜʠʥʘʤʠʢʠ ʧʨʠ ʦʙʪʝʢʘʥʠʠ ʛʘʟʘʤʠ ʠ 

ʵʞʝʢʪʠʨʫʝʤʳʤ ʚʦʟʜʫʭʦʤ ʦʩʥʦʚʘʥʠʷ ʢʦʨʧʫʩʘ - ʥʘ 

ʥʝʤ ʚʦʟʥʠʢʘʝʪ ʧʦʥʠʞʝʥʥʦʝ ʜʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʦʪʦʢʦʤ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʵʞʝʢʠʨʫʝʤʳʤ ʚʦʟʜʫʭʦʤ ʧʨʠ 

ʜʚʠʞʝʥʠʠ ʘʚʪʦʤʦʙʠʣʷ. ʂʨʦʤʝ ʪʦʛʦ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʨʘʟʨʷʞʝʥʠʝ ʢ ʦʩʥʦʚʘʥʠʶ ʢʦʥʫʩʘ 8 

ʜʦʙʘʚʣʷʝʪ ʟʘʢʨʫʯʝʥʥʳʡ ʧʦʪʦʢ ʚʠʭʨʝʚʦʛʦ ʵʞʝʢʪʦʨʘ - 

ʧʦʥʠʞʝʥʥʦʝ ʜʘʚʣʝʥʠʝ ʦʥ ʩʦʟʜʘʝʪ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ʟʘʢʨʫʯʝʥʥʦʛʦ ʧʦʪʦʢʘ ʩʤʝʩʠ ʛʘʟʘ ʠ ʚʦʟʜʫʭʘ. 

ɼʣʷ ʵʪʦʡ ʞʝ ʮʝʣʠ ʩʦʧʣʦ 3, ʧʝʨʝʭʦʜʷʱʝʝ ʚ ʩʦʧʣʦ 

ʃʘʚʘʣʷ 10, ʚʳʧʦʣʥʝʥʦ ʚ ʚʠʜʝ ʫʩʝʯʝʥʥʦʛʦ ʢʦʥʫʩʘ ʩ 

ʤʘʣʳʤ ʫʛʣʦʤ ʩʫʞʝʥʠʷ ʧʦ ʭʦʜʫ ʜʚʠʞʝʥʠʷ ʧʦʪʦʢʘ 

ʛʘʟʘ. ʅʘ ʈʠʩ. 7. ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʘʨʠʘʥʪʳ ʵʞʝʢʪʦʨʥʳʭ 

ʥʘʩʘʜʢʦʚ. 

   
ʘ)   ʙ)   ʚ)       ʛ) 

   
ʜ)       ʝ)  

ʈʠʩ.7. ʕʞʝʢʪʦʨʥʳʝ ʥʘʩʘʜʢʠ ʜʣʷ: ʘ ï ɺɸɿ 2106, ʙ ï ʆʢʘ, ʚ ï ʤʦʪʦʜʠʢʣ, ʛ ï ʛʦʨʦʜʩʢʦʡ ʘʚʪʦʙʫʩ çʀʢʘʨʫʩè, ʜ 

ï ʨʝʯʥʦʡ ʙʫʢʩʠʨ, ʝ ï ʪʨʘʢʪʦʨ çɹʝʣʘʨʫʩʴ 2022è 

 


