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ʉɽʂʎʀʗ ˉ 1 

 

ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ ʉʀʉʊɽʄ ɸɺʊʆʄɸʊʀʂʀ ʅɸ 

ɾɽʃɽɿʅʆɼʆʈʆɾʅʆʄ ʊʈɸʅʉʇʆʈʊɽ 
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ʇʈʀʄɽʅɽʅʀɽ ʉʀʉʊɽʄ ʉʏɽʊɸ ʆʉɽʁ (ʕʉʉʆ) ʅɸ ɾɽʃɽɿʅʆɼʆʈʆɾʅʆʄ 

ʋʏɸʉʊʂɽ 

 

ɸʥʥʦʪʘʮʠʷ. ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʩʯʝʪʘ ʦʩʝʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʥʘ ʫʯʘʩʪʢʘʭ ʧʦʣʫʘʚʪʦʙʣʦʢʠʨʦʚʢʠ. ʅʘ ʛʨʘʥʠʮʘʭ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ  ʧʫʪʝʚʳʭ ʫʯʘʩʪʢʦʚ ʨʘʟʤʝʱʘʶʪʩʷ ʩʯʝʪʥʳʝ ʧʫʥʢʪʳ ʉʇ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ 

ʚ ʩʝʙʷ ʜʚʘ ʅʕʄ ʩ ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʢ ʥʠʤ ʈɼ. ʅʘʧʦʣʴʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʤʦʜʫʣʠ ʩʯʝʪʥʦʛʦ 

ʧʫʥʢʪʘ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʧʫʪʝʚʦʤ ʷʱʠʢʝ ʠʣʠ ʚ ʨʝʣʝʡʥʦʤ ʰʢʘʬʫ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʦʪ ʤʝʩʪʘ ʫʩʪʘʥʦʚʢʠ ʈɼ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʅʕʄ - ʥʘʧʦʣʴʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʤʦʜʫʣʠ, ʩʯʝʪʥʳʝ ʧʫʥʢʪʳ, 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ, ʨʝʣʝ. 

ɸשʜʘʪʧʘ. ɾʘʨʪʳʣʘʡ ʘʚʪʦʙʣʦʢʠʨʦʚʢʘʤʝʥ ʞʘʙʜʳץʪʘʣסʘʥ ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʥʜʝʛʽ 

ʧʦʝʟʜʘʨ ץʦʟסʘʣʳʩʳʥʳץ שʘʫʽʧʩʽʟʜʽʛʽʥ, ʞʳʣʜʘʤʜʳסʳʥ ʞʦסʘʨʳʣʘʪʫʜʳ ץʘʤʪʘʤʪʘʤʘʩʳʟ ʝʪʫ 

ʤʘץʩʘʪʳʥʜʘ ʦʩʴʪʝʨʜʽ ʩʘʥʘʫ ʞװʡʝʩʽʥ ʝʥʛʽʟʫ. ɹʘץʳʣʘʫ ʞʦʣʜʘʨʳʥʳש ʞʠʝʛʽʥʜʝ ʅʕʄ ʞᴅʥʝ ʈɼ 

ʙʣʦʢʪʘʨʳ ʘʨץʳʣʳ ʞײʤʳʩ ʞʘʩʘʡʪʳʥ ʉʇ ʩʘʥʘʫ ʧʫʥʢʪʪʝʨʽ ʦʨʥʘʪʳʣʘʜʳ. ʉʘʥʘʫ ʞװʡʝʩʽʥʽש 

ʞʝʨʛʽʣʽʢʪʽ ʵʣʝʢʪʨʦʥʜʳ ʤʦʜʫʣʴʜʝʨʽ ʞʦʣʜʳץ ʞᴅʰʽʢʪʝʨʜʝ ʥʝʤʝʩʝ ʨʝʣʝʣʽʢ ʰʢʘʬʪʘʨʜʘ ʈɼ 

ʙʣʦʢʪʘʨʳʥʘ ʞʘץʳʥ ʞʝʨʜʝ ʦʨʥʘʪʳʣʫʳ ʢʝʨʝʢ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʞʝʨʛʽʣʽʢʪʽ ʵʣʝʢʪʨʦʥʜʳ ʤʦʜʫʣʴ, ʩʘʥʘʫ ʧʫʥʢʪʪʝʨʽ,  ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ,  

ʨʝʣʝ. 

Abstract. Implementation of the axis counting system to increase the speed and safety of 

railway traffic on semi-auto-block sections. On the borders of controlled track sections placed 

counting points CP, which include two with NEM attached to them RT. The floor equipment 

electronic modules of the checkpoint are located in the travel box or in a relay cabinet in the 

immediate vicinity of the installation location of RT. 

Key words: floor electric modules, checkpoints, microcontroller, relay. 

 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʥʘʧʦʣʴʥʘʷ ʠ ʧʦʩʪʦʚʘʷ 

ʘʧʧʘʨʘʪʫʨʘ ʕʉʉʆ ʠʤʝʝʪ ʜʫʙʣʠʨʦʚʘʥʥʫʶ ʩʪʨʫʢʪʫʨʫ. ɼʫʙʣʠʨʦʚʘʥʠʝ ʨʝʘʣʠʟʦʚʘʥʦ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦ ʢʦʥʪʨʦʣʴ ʩʚʦʙʦʜʥʦʩʪʠ ʧʫʪʝʚʦʛʦ ʫʯʘʩʪʢʘ ʩʯʠʪʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤ ʪʦʣʴʢʦ ʧʨʠ 

ʧʦʣʥʦʤ ʩʦʚʧʘʜʝʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ 

ʦʩʥʦʚʥʳʤʠ ʠ ʜʫʙʣʠʨʫʶʱʠʤʠ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʤʠ ʫʟʣʘʤʠ ʩʠʩʪʝʤʳ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʪʨʝʙʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

- ʩʯʝʪ ʦʩʝʡ ʥʘ ʛʨʘʥʠʮʝ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʧʫʪʝʚʦʛʦ ʫʯʘʩʪʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʜʚʫʤʷ 

ʢʥʘʣʘʤʠ (ʦʩʥʦʚʥʦʤʫ ʠ ʜʫʙʣʠʨʫʶʱʝʤʫ) ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ; 

- ʦʩʥʦʚʥʳʝ ʠ ʜʫʙʣʠʨʫʶʱʠʝ ʥʘʧʦʣʴʥʳʝ ʤʦʜʫʣʠ ʧʝʨʝʜʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʧʦʩʪʦʚʳʤ 

ʫʩʪʨʦʡʩʪʚʘʤ ʧʦ ʥʝʟʘʚʠʩʠʤʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʢʘʥʘʣʘʤ (ʦʩʥʦʚʥʦʤʫ ʠ ʜʫʙʣʠʨʫʶʱʝʤʫ), ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ; 

- ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʥʘʧʦʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʦʩʪʫʧʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʚʭʦʜʳ ʜʚʫʭ 

ʥʝʟʘʚʠʩʠʤʳʭ ʧʦʩʪʦʚʳʭ ʫʩʪʨʦʡʩʪʚ(ʦʩʥʦʚʥʦʛʦ ʠ ʜʫʙʣʠʨʫʶʱʝʛʦ), ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ 
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ʨʘʩʰʠʬʨʦʚʢʫ ʠ ʦʙʨʘʙʦʪʢʫ ʧʦʩʪʫʧʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣʷ ʦʩʥʦʚʥʦʛʦ ʠ 

ʜʫʙʣʠʨʫʶʱʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ;  

- ʚʢʣʶʯʝʥʠʝ ʢʦʥʪʨʦʣʴʥʦ-ʧʫʪʝʚʦʛʦ ʨʝʣʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ 

ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʦʚ ʥʘ ʚʢʣʶʯʝʥʠʝ ʨʝʣʝ, ʢʘʢ  ʫ ʦʩʥʦʚʥʦʛʦ, ʪʘʢ ʠ ʫ ʜʫʙʣʠʨʫʶʱʝʛʦ 

ʧʦʩʪʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ; 

- ʧʨʠ ʥʝʥʫʣʝʚʦʤ ʟʥʘʯʝʥʠʠ ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʝʡ ʥʘ ʫʯʘʩʪʢʝ ʭʦʪʷ ʙʳ ʚ 

ʦʜʥʦʤ ʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ (ʦʩʥʦʚʥʦʤ  ʠʣʠ  ʜʫʙʣʠʨʫʶʱʝʤ), ʘ ʪʘʢ ʞʝ ʧʨʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʚ ʣʶʙʦʤ ʠʟ ʫʟʣʦʚ ʥʘʧʦʣʴʥʦʡ ʠʣʠ ʧʦʩʪʦʚʦʡ ʘʧʧʘʨʘʪʫʨʳ, 

ʩʠʩʪʝʤʘ ʧʝʨʝʭʦʜʠʪ ʚ ʟʘʱʠʪʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʦʥʪʨʦʣʴʥʦ-ʧʦʩʪʦʚʦʝ ʨʝʣʝ 

ʚʳʢʣʶʯʘʝʪʩʷ. 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʘʧʧʘʨʘʪʫʨʳ ʕʉʉʆ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.1 . ɺ ʢʘʯʝʩʪʚʝ  

ʧʨʠʤʝʨʘ ʧʦʢʘʟʘʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʢʦʥʪʨʦʣʷ ʩʚʦʙʦʜʥʦʩʪʠ ʜʚʫʭ ʙʝʩʩʪʨʝʣʦʯʥʳʭ ʧʫʪʝʚʳʭ 

ʫʯʘʩʪʢʦʚ 1ʇ ʠ 2ʇ . 

ʅʘ ʛʨʘʥʠʮʘʭ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ  ʧʫʪʝʚʳʭ ʫʯʘʩʪʢʦʚ ʨʘʟʤʝʱʘʶʪʩʷ ʩʯʝʪʥʳʝ ʧʫʥʢʪʳ ʉʇ, 

ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʜʚʘ ʅʕʄ ʩ ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʢ ʥʠʤ ʈɼ. ʈɼ ʦʜʥʦʛʦ ʩʯʝʪʥʦʛʦ 

ʧʫʥʢʪʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʢʦʣʝʠ ʚ ʦʜʥʦʤ ʰʧʘʣʴʥʦʤ ʷʱʠʢʝ ʧʦ ʦʙʝʠʤ 

ʨʝʣʴʩʦʚʳʤ ʥʠʪʷʤ  ʠʣʠ ʚ ʩʦʩʝʜʥʠʭ ʰʧʘʣʴʥʳʭ  ʷʱʠʢʘʭ ʧʦ ʣʶʙʦʡ ʠʟ ʜʚʫʭ ʨʝʣʴʩʦʚʳʭ ʥʠʪʝʡ. 

ʅʘʧʦʣʴʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʤʦʜʫʣʠ ʩʯʝʪʥʦʛʦ ʧʫʥʢʪʘ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʧʫʪʝʚʦʤ ʷʱʠʢʝ, ʠʣʠ ʚ 

ʨʝʣʝʡʥʦʤ ʰʢʘʬʫ , ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʤʝʩʪʘ ʫʩʪʘʥʦʚʢʠ ʈɼ. 

ɺ ʢʘʯʝʩʪʚʝ ʣʠʥʠʡ ʩʚʷʟʠ ʥʘʧʦʣʴʥʳʭ ʠ ʧʦʩʪʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʕʉʉʆ ʠʩʧʦʣʴʟʫʝʪʩʷ  

ʩʠʛʥʘʣʴʥʦʙʣʦʢʠʨʦʚʦʯʥʳʡ ʢʘʥʘʣ. ʇʦ ʢʘʙʝʣʴʥʦʡ ʣʠʥʠʠ ʩʚʷʟʠ ʥʘʧʦʣʴʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ 

ʤʦʜʫʣʠ ʧʦʣʫʯʘʶʪ ʵʣʝʢʪʨʦʧʠʪʘʥʠʝ, ʘ ʪʘʢʞʝ ʧʝʨʝʜʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʧʦʩʪʦʚʳʤ ʫʩʪʨʦʡʩʪʚʘʤ 

ʕʉʉʆ. ʆʩʥʦʚʥʦʡ ʠ ʜʫʙʣʠʨʫʶʱʠʡ ʅʕʄ ʩʯʝʪʥʦʛʦ ʧʫʥʢʪʘ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʢʘʙʝʣʴʥʳʤ 

ʞʠʣʘʤ ʧʘʨʘʣʝʣʴʥʦ. 

ʅʘ ʧʦʩʪʫ ʕʎ ʣʠʥʠʠ ʩʚʷʟʠ ʩʯʝʪʥʳʭ ʧʫʥʢʪʦʚ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʙʣʦʢʘʤ ʧʨʠʝʤʥʠʢʦʚ, ʥʘ 

ʩʦʦʪʚʝʪʩʫʶʱʠʝ ʚʭʦʜʳ ʇʇʋ. ɼʚʝ ʧʣʘʪʳ ʇʇʋ (ʦʩʥʦʚʥʘʷ ʠ ʜʫʙʣʠʨʫʶʱʘʷ) ʦʙʨʘʟʫʶʪ ʷʯʝʡʢʫ 

ʧʦʩʪʦʚʳʭ ʫʩʪʨʦʡʩʪʚ (ʗʇʋ). ʂʘʥʘʣʳ ʧʦʜʢʣʶʯʝʥʠʷ ʣʠʥʠʠ ʩʚʷʟʠ ʧʣʘʪ ʧʦʩʪʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʚ 

ʷʯʝʡʢʝ ʚʢʣʶʯʝʥʳ ʧʘʨʘʣʣʝʣʴʥʦ. ʂʘʞʜʘʷ  ʇʇʋ ʷʯʝʡʢʠ, ʧʦʣʫʯʘʷ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʩʯʝʪʥʳʭ 

ʧʫʥʢʪʦʚ, ʚʳʧʦʣʥʷʝʪ ʨʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʦʩʝʡ ʥʘ ʢʦʪʨʦʣʠʨʫʝʤʦʤ ʧʫʪʝʚʦʤ ʫʯʘʩʪʢʝ ʩ 

ʧʨʦʚʝʨʢʦʡ ʠʩʧʨʘʚʥʦʩʪʠ ʢʘʢ ʥʘʧʦʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʪʘʢ ʠ ʩʦʙʩʪʚʝʥʥʳʭ ʫʟʣʦʚ. ʀʥʬʦʨʤʘʮʠʷ 

ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʇʇʋ ʦʪʜʝʣʴʥʦ ʜʣʷ ʦʩʥʦʚʥʦʛʦ ʠ ʜʫʙʣʠʨʫʶʱʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ. 

ʆʙʤʦʪʢʠ ʢʦʥʪʨʦʣʴʥʦ ï ʧʫʪʝʚʳʭ ʨʝʣʝ ʚʢʣʶʯʝʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ , ʯʪʦ ʩʨʘʙʘʪʳʚʘʥʠʝ 

ʨʝʣʝ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʫʧʨʘʚʣʷʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʚʳʭʦʜʘʭ ʦʙʦʠʭ ʇʇʋ ʚ ʷʯʝʡʢʝ. ʋʩʣʦʚʠʝʤ ʚʢʣʶʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʦʥʪʨʦʣʴʥʦ ï 

ʧʫʪʝʚʦʛʦ ʨʝʣʝ ʷʚʣʷʝʪʩ:̫ 

- ʦʪʩʫʪʩʪʚʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʚ ʨʘʙʦʪʝ ʚʩʝʭ ʉʇ, ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ ʩʚʷʟʠ ʠ ʗʇʋ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʫʯʘʩʪʢʘ; 

- ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʫʯʘʩʪʢʝ, ʢʘʢ ʚ ʦʩʥʦʚʥʦʤ, ʪʘʢ ʠ ʜʫʙʣʠʨʫʶʱʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʢʘʥʘʣʝ. 

ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʢʦʥʪʨʦʣʴʥʦ ï ʧʫʪʝʚʦʝ ʨʝʣʝ ʥʘʭʦʜʠʪʩʷ ʚ ʚʳʢʣʶʯʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ.  

ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʦʪʢʘʟʘ ʚ ʨʘʙʦʪʝ ʣʶʙʦʛʦ ʫʟʣʘ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ  ʫʯʘʩʪʢʘ 

ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʚʦʜ  ʗʇʋ ʚ ʟʘʱʠʪʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʘ ʢʦʥʪʨʦʣʴʥʦ ï ʧʫʪʝʚʦʝ 

ʨʝʣʝ ʚʳʢʣʶʯʘʝʪʩʷ ʠ ʚʢʣʶʯʘʝʪʩʷ ʠʥʜʠʢʘʮʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʦʪʢʘʟʘ. ɺʦʟʚʨʘʪ ʗʇʋ ʚ 

ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʫʩʪʨʘʥʝʥʠʷ ʦʪʢʘʟʘ, ʩ ʩʦʙʣʶʜʝʥʠʝʤ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʘʚʠʣ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ. 

ʂʦʥʪʘʢʪʳ ʢʦʥʪʨʦʣʴʥʳʭ ï ʧʫʪʝʚʳʭ ʨʝʣʝ ʚʢʣʶʯʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʠʧʦʚʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʩʠʩʪʝʤ ʉʎɹ, ʩ ʢʦʪʦʨʳʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʚʷʟʢʘ 

ʫʩʪʨʦʡʩʪʚ ʕʉʉʆ.  

ʈʘʙʦʪʘ ʥʘʧʦʣʴʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʦʜʫʣʷ ʩʦʚʤʝʩʪʥʦ ʩ ʠʥʜʫʢʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʈɼ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ  ʩʭʝʤʦʡ (ʨʠʩʫʥʦʢ 1.1). 



ʄʘʪʝʨʠʘʣʳ  XLII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ                    
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ʈʠʩʫʥʦʢ 1.1 ï ʉʯʝʪʥʳʡ ʧʫʥʢʪ 
 

ʅʕʄ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʘʧʧʘʨʘʪʥʳʝ ʠ ʘʧʧʘʨʘʪʥʦ- ʧʨʦʛʨʘʤʤʥʳʝ ʙʣʦʢʠ (ɸʇɹ): 

- ʜʚʘ ʘʚʪʦʛʝʥʝʨʘʪʦʨʘ ɸɻ1 ʠ ɸɻ2; 

- ʜʚʘ ʜʝʪʝʢʪʦʨʘ ɸɼ1 ʠ ɸɼ2; 

- ʜʚʝ ʩʭʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ ʧʨʦʭʦʜʘ ʢʦʣʝʩ (ʌɼʉ1 ʠ ʌɼʉ2); 

- ʦʜʥʦʢʨʠʩʪʘʣʴʥʳʡ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ; 

- ʩʭʝʤʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ (ʌʉʉ); 

- ɸʇɹ ʩʘʤʦʢʦʥʪʨʦʣʷ ʠʥʬʦʨʤʘʮʠʠ; 

- ʧʝʨʝʜʘʪʯʠʢ ʜʠʩʢʨʝʪʥʦʡ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ (ʇɼʀ); 

- ʠʩʪʦʯʥʠʢ ʚʪʦʨʠʯʥʦʛʦ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ (ʀʇ). 

ʅʕʄ ʦʧʨʝʜʝʣʷʝʪ ʬʘʢʪ ʧʨʦʭʦʜʘ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʦʩʝʡ ʢʦʣʝʩʥʳʭ ʧʘʨ ʥʘ ʈɼ ʠ 

ʬʦʨʤʠʨʫʝʪ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʪʦʚʳʤ ʫʩʪʨʦʡʩʪʚʘʤ ʧʦ ʣʠʥʠʠ ʩʚʷʟʠ, ʘ ʪʘʢʞʝ 

ʚʳʧʦʣʥʷʝʪ ʥʝʧʨʝʨʳʚʥʳʡ ʢʦʥʪʨʦʣʴ ʠʩʧʨʘʚʥʦʩʪʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʈɼ, 

ʘʚʪʦʛʝʥʝʨʘʪʦʨʦʚ, ʜʝʪʝʢʪʦʨʦʚ, ʬʦʨʤʠʨʦʚʘʪʝʣʝʡ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ ʠ ʫʩʪʨʦʡʩʪʚ 

ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʧʦʣʦʞʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʣʴʩʘ                      

(ʨʠʩʫʥʦʢ 1.2). 

ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʅʕʄ ʷʚʣʷʝʪʩʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ, ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʩʯʠʪʳʚʘʝʤʦʡ ʩ ʌɼʉ ʜʘʪʯʠʢʦʚ, ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʘʚʪʦʧʦʜʩʪʨʦʡʢʠ 

ʩʠʛʥʘʣʦʚ ʩ ʜʘʪʯʠʢʦʚ, ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʧʦʜʚʠʞʥʦʡ ʝʜʠʥʠʮʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ, ʧʦʜʣʝʞʘʱʝʛʦ ʧʝʨʝʜʘʯʝ ʚ ʣʠʥʠʶ. 

ɸʚʪʦʛʝʥʝʨʘʪʦʨʳ ɸɻ1 ʠ ɸɻ2 ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʠʥʜʫʢʪʠʚʥʳʭ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʝʣʴʩʦʚʳʭ ʜʘʪʯʠʢʦʚ ʧʝʨʝʤʝʥʥʳʤ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʤ ʪʦʢʦʤ ʠ 

ʜʣʷ ʬʠʢʩʘʮʠʠ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʵʪʦʛʦ ʪʦʢʘ ʚ ʤʦʤʝʥʪʳ ʧʨʦʭʦʜʘ ʢʦʣʝʩʥʳʭ ʧʘʨ. 

ʅʘʣʠʯʠʝ ʬʝʨʨʦʤʘʛʥʠʪʥʳʭ ʤʘʩʩ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʜʘʪʯʠʢʘ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ 

ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʠ ʟʘʜʘʶʱʝʛʦ ʢʦʥʪʫʨʘ. ʂʘʞʜʳʡ ʘʚʪʦʛʝʥʝʨʘʪʦʨ ʩʦʝʜʠʥʝʥ ʩʦ ʩʚʦʠʤ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʜʚʫʤʷ ʞʠʣʘʤʠ ʰʪʘʪʥʦʛʦ ʢʘʙʝʣʷ ʈɼ.  
 

 
 

ʈʠʩʫʥʦʢ 1.2 ï ʅʘʧʦʣʴʥʳʡ ʵʣʝʢʪʨʦʥʥʳʡ ʤʦʜʫʣʴ 
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ɼʝʪʝʢʪʦʨʳ ɸɼ1 ʠ ɸɼ2 ʚʳʜʝʣʷʶʪ ʘʥʘʣʦʛʦʚʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʚ ʤʦʤʝʥʪʳ 

ʧʨʦʭʦʜʘ ʢʦʣʝʩ ʥʘʜ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʈɼ. ʇʨʠ ʧʨʦʭʦʜʝ ʢʦʣʝʩ ʧʦʜʚʠʞʥʦʛʦ 

ʩʦʩʪʘʚʘ ʥʘʜ ʨʝʣʴʩʦʚʳʤʠ ʜʘʪʯʠʢʘʤʠ ʌɼʉ ʬʦʨʤʠʨʫʶʪ ʜʠʩʢʨʝʪʥʳʝ ʩʠʛʥʘʣʳ ʠʟ ʘʥʘʣʦʛʦʚʳʭ 

ʩʠʛʥʘʣʦʚ ʜʝʪʝʢʪʦʨʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʭ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ. ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ, 

ʦʙʨʘʙʘʪʳʚʘʷ ʧʦʣʫʯʝʥʥʳʝ ʩʠʛʥʘʣʳ, ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʦʜʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʦʩʝʡ, 

ʧʨʦʩʣʝʜʦʚʘʚʰʠʭ ʥʘʜ ʈɼ ʩ ʫʯʝʪʦʤ ʥʘʧʨʘʚʣʝʥʠʷ ʠʭ ʜʚʠʞʝʥʠʷ. 

ʌʉʉ ʚʳʨʘʙʘʪʳʚʘʝʪ ʩʠʛʥʘʣ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʣʷ ʧʝʨʝʜʘʪʯʠʢʘ ʜʠʩʢʨʝʪʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ (ʇɼʀ). ʇɼʀ ʢʦʜʠʨʫʝʪ ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʳʤ ʢʦʜʦʤ ʪʝʢʫʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ 

ʧʝʨʝʜʘʝʪ ʚ ʣʠʥʠʶ ʩʚʷʟʠ ʢʦʜʦʚʳʝ ʧʦʩʳʣʢʠ. ʆʩʥʦʚʥʦʡ ʠ ʜʫʙʣʠʨʫʶʱʠʡ ʅʕʄ ʩʯʝʪʥʦʛʦ 

ʧʫʥʢʪʘ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʝʨʝʜʘʯʫ ʢʦʜʦʚʳʭ ʧʦʩʳʣʦʢ ʧʦʦʯʝʨʝʜʥʦ. ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʧʝʨʝʜʘʯ 

ʧʘʢʝʪʦʚ ʠʥʬʦʨʤʘʮʠʠ ʪ ʩʯʝʪʥʦʛʦ ʧʫʥʢʪʘ ʚ ʣʠʥʠʶ ʩʚʷʟʠ ʩʦʩʪʘʚʣʷʝʪ 0,8ʩ. 

ʉʦʜʝʨʞʘʥʠʝ ʢʦʜʦʚʳʭ ʧʦʩʳʣʦʢ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʫʶʱʠʤ: 

- ʢʦʣʠʯʝʩʪʚʦ ʦʩʝʡ, ʧʨʦʩʣʝʜʦʚʘʚʰʠʭ ʥʘʜ ʈɼ; 

- ʥʘʣʠʯʠʝ ʤʝʪʘʣʣʘ ʚ ʟʦʥʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʈɼ; 

- ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʦʪʢʘʟʘ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʫʟʣʦʚ ʅʕʄ ï ʪʠʧ 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʦʪʢʘʟʘ 

ɸʇɹ ʩʘʤʦʢʦʥʪʨʦʣʷ ʅʕʄ ʥʝʧʨʝʨʳʚʥʦ ʢʦʥʪʨʦʣʠʨʫʝʪ ʥʝʧʦʜʚʠʞʥʦʝ ʧʦʣʦʞʝʥʠʝ ʈɼ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʣʴʩʘ, ʠʩʧʨʘʚʥʦʩʪʴ ʠʥʜʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʢʘʙʝʣʷ ʈɼ, ʠʩʧʨʘʚʥʦʩʪʴ 

ʘʧʧʘʨʘʪʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʫʟʣʦʚ ʅʕʄ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ɸʇɹ ʩʘʤʦʢʦʥʪʨʦʣʷ ʧʦʜ 

ʫʧʨʘʚʣʝʥʠʝʤ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʢʦʤʧʝʥʩʠʨʫʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʘʚʪʦʛʝʥʝʨʘʪʦʨʦʚ 

ʦʪ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ɺ ʩʣʫʯʘʝ ʩʤʝʱʝʥʠʷ ʈɼ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʣʴʩʘ ʥʘ ʚʝʣʠʯʠʥʫ ʙʦʣʝʝ 5 ʤʤ ʠʣʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʚ ʵʣʝʤʝʥʪʘʭ ʈɼ ʠʣʠ ʅʕʄ, ɸʇɹ ʬʦʨʤʠʨʫʝʪ ʧʨʠʟʥʘʢ ʦʪʢʘʟʘ 

ʩʯʝʪʥʦʛʦ ʧʫʥʢʪʘ. ʆʪʢʘʟʳ ʩʯʝʪʥʦʛʦ ʧʫʥʢʪʘ ʤʦʛʫʪ ʙʳʪʴ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ: 

- ʩʤʝʰʝʥʠʝ ʈɼ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʣʴʩʘ ʥʘ ʚʝʣʠʯʠʥʫ, ʧʨʝʚʳʰʘʶʱʫʶ ʜʦʧʫʩʪʠʤʫʶ ʠʣʠ 

ʦʙʨʳʚ; 

- ʢʘʙʝʣʷ ʈɼ ʠʣʠ ʠʥʜʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʈɼ (çʦʪʢʘʟ ʈɼè); 

- ʦh ʠʙʢʘ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʫʟʣʦʚ ʅʕʄ (çʦʪʢʘʟ ʅʕʄè). 

ɿʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʪʠʧ ʦʪʢʘʟʘ ʧʝʨʝʜʘʝʪʩʷ ʇɼʀ ʚ ʣʠʥʠʶ ʩʚʷʟʠ ʩʯʝʪʥʦʛʦ ʧʫʥʢʪʘ ʩ 

ʧʦʩʪʦʚʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʕʉʉʆ. 

ʕʣʝʢʪʨʦʧʠʪʘʥʠʝ ʅʕʄ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦ ʩʪʦʨʦʥʳ ʧʦʩʪʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʕʉʉʆ ʧʦ 

ʣʠʥʠʠ ʩʚʷʟʠ, ʧʦ ʢʦʪʦʨʦʡ ʦʪ ʅʕʄ ʧʝʨʝʜʘʝʪʩʷ ʜʠʩʢʨʝʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. ʀʩʪʦʯʥʠʢ 

ʚʪʦʨʠʯʥʦʛʦ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʬʦʨʤʠʨʫʝʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʜʣʷ ʧʠʪʘʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʅʕʄ. 

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʅʕʄ ʧʨʦʠʩʭʦʜʠʪ ʘʧʧʘʨʘʪʥʳʡ ʩʙʨʦʩ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʠ ʥʘʯʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ (ʙʘʣʘʥʩʠʨʦʚʢʘ) ʫʟʣʦʚ ʅʕʄ. ɹʘʣʘʥʩʠʨʦʚʢʘ ʫʟʣʦʚ 

ʅʕʄ ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 2 ʤʠʥʫʪ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʚ ʣʠʥʠʶ ʩʚʷʟʠ ʧʝʨʝʜʘʝʪʩʷ 

ʢʦʜʦʚʘʷ ʧʦʩʳʣʢʘ, ʩʦʜʝʨʞʘʱʘʷ ʠʥʬʦʨʤʘʮʠʶ çʆʪʢʘʟ ʈɼè. ʇʨʠ ʙʘʣʘʥʩʠʨʦʚʢʝ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʥʘʧʦʣʴʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʦʜʫʣʷ ʚʳʧʦʣʥʷʝʪ ʧʨʠʚʷʟʢʫ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʈɼ ʢ ʧʦʣʦʞʝʥʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʣʴʩʘ, ʘ ʪʘʢʞʝ ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʤʝʥʪʦʚ 

ʘʥʘʣʦʛʦʚʳʭ ʫʟʣʦʚ ʅʕʄ ʢ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʙʘʣʘʥʩʠʨʦʚʢʠ 

ʅʕʄ ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʨʘʙʦʯʠʡ ʨʝʞʠʤ, ʚ ʣʠʥʠʶ ʩʚʷʟʠ ʥʘʯʠʥʘʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʢʦʣʠʯʝʩʪʚʝ ʦʪʩʯʠʪʘʥʥʳʭ ʦʩʝʡ, ʧʨʦʩʣʝʜʦʚʘʚʰʠʭ ʥʘʜ ʈɼ. 

ɹʣʦʢ ʧʨʠʝʤʥʠʢʦʚ ʩʦʩʪʦʠʪ ʠʟ ʢʘʩʩʝʪʳ ʧʨʠʝʤʥʠʢʦʚ, ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚ ʥʝʡ ʧʣʘʪʘʤʠ 

ʧʦʩʪʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʧʣʘʪʦʡ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʩ ʩʠʩʪʝʤʦʡ ʩʙʦʨʘ ʜʘʥʥʳʭ. ʂʘʩʩʝʪʳ 

ʧʨʠʝʤʥʠʢʦʚ ʙʳʚʘʶʪ ʜʚʫʭ ʪʠʧʦʚ: 

- ʂ- 10, ʨʘʩʩʯʠʪʘʥʥʘʷ ʥʘ ʫʩʪʘʥʦʚʢʫ ʜʦ 10 ʇʇʋ; 

- ʂ- 2, ʨʘʩʩʯʠʪʘʥʥʘʷ ʥʘ ʫʩʪʘʥʦʚʢʫ ʜʦ 2 ʇʇʋ.  

ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʉʇ, ʢʦʥʪʨʦʣʴʥʦ- ʧʫʪʝʚʳʭ ʨʝʣʝ, ʮʝʧʝʡ ʩʙʨʦʩʘ ʣʦʞʥʦʡ ʟʘʥʷʪʦʩʪʠ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʫʩʪʨʦʡʩʪʚ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʥʘ ʟʘʜʥʝʡ ʧʘʥʝʣʠ ʢʘʩʩʝʪʳ 
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ʧʨʠʝʤʥʠʢʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʨʘʟʲʝʤʳ ʍ12-ʍ19. ʅʘʟʥʘʯʝʥʠʝ ʨʘʟʲʝʤʦʚ ʧʨʠʚʝʜʝʥʦ ʥʘ               

ʨʠʩʫʥʢʝ 1.3.  

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʙʣʦʢʦʚ ʧʨʠʝʤʥʠʢʦʚ ʥʘ ʨʝʣʝʡʥʳʭ ʩʪʘʪʠʚʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʧʦʣʢʠ ʜʣʷ 

ʢʘʩʩʝʪ ʕʉʉʆ. ʅʘ ʧʦʣʢʝ ʙʣʦʢʠ ʧʨʠʝʤʥʠʢʦʚ ʂ-10 ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʦ ʜʚʘ ʚ ʦʜʠʥ ʨʷʜ, 

ʚʦʟʤʦʞʥʘ ʫʩʪʘʥʦʚʢʘ ʙʣʦʢʦʚ ʧʨʠʝʤʥʠʢʦʚ ʚ ʜʚʘ ʨʷʜʘ ʷʨʫʩʘ, ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ɼʣʷ ʥʝʙʦʣʴʰʠʭ 

ʫʯʘʩʪʢʦʚ, ʢʦʛʜʘ ʧʨʠʤʝʥʷʝʪʩʷ ʙʣʦʢ ʧʨʠʝʤʥʠʢʦʚ ʂ-2 (ʢʦʥʪʨʦʣʴ ʧʝʨʝʛʦʥʦʚ ʠʣʠ ʫʯʘʩʪʢʦʚ 

ʧʨʠʙʣʠʞʝʥʠʷ ʥʘ ʧʝʨʝʝʟʜʘʭ) ʥʘ ʧʦʣʢʝ ʨʘʟʤʝʱʘʶʪʩʷ ʙʣʦʢ ʧʨʠʝʤʥʠʢʦʚ, ʠʩʪʦʯʥʠʢ 

ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʧʠʪʘʥʠʷ (ʝʩʣʠ ʧʦʟʚʦʣʷʶʪ ʛʘʙʘʨʠʪʳ ʠ ʚʝʩ ʋɹʇ) ʠ ʙʣʦʢʠ ʋʉʀʊ. 

ʅʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʣʢʠ- 70 ʢʛ. ɺ ʨʝʣʝʡʥʳʭ ʰʢʘʬʘʭ ʙʣʦʢʠ ʧʨʠʝʤʥʠʢʦʚ 

ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʜʥʝ ʨʝʣʝʡʥʦʛʦ ʰʢʘʬʘ ʠʣʠ ʥʘ ʫʢʦʨʦʯʝʥʥʳʭ ʧʦʣʢʘʭ ʜʣʷ ʢʘʩʩʝʪ ʕʉʉʆ. 

 

    
 

ʈʠʩʫʥʦʢ 1.3 ï ɹʣʦʢ - ʧʨʠʝʤʥʠʢ 

 

ʇʇʋ ʧʨʠʥʠʤʘʝʪ ʠ ʨʘʩʰʠʬʨʦʚʳʚʘʝʪ ʠʥʬʦʨʤʘʮʠʶ, ʧʦʩʪʫʧʘʶʱʫʶ ʦʪ ʩʯʝʪʥʳʭ 

ʧʫʥʢʪʦʚ ʥʘ ʚʭʦʜʝ ʧʦʜʢʣʶʯʝʥʠʷ ʣʠʥʠʡ ʩʚʷʟʠ ɸ, ɺ, ʉ ʠ D, ʧʨʦʚʦʜʠʪ ʘʥʘʣʠʟ ʧʨʠʥʷʪʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʚʳʧʦʣʥʷʝʪ ʢʦʥʪʨʦʣʴ ʠʩʧʨʘʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʫʟʣʦʚ ʠ ʫʧʨʘʚʣʷʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ- ʧʫʪʝʚʳʭ ʨʝʣʝ. 

ɺ ʙʣʦʢʝ ʧʨʠʝʤʥʠʢʦʚ ʇʇʋ ʛʨʫʧʧʠʨʫʶʪʩʷ ʚ ʷʯʝʡʢʠ ʧʦʩʪʦʚʳʭ ʫʩʪʨʦʡʩʪʚ - ʧʦ ʜʚʝ ʥʘ 

ʷʯʝʡʢʫ (ʦʩʥʦʚʥʘʷ ʠ ʜʫʙʣʠʨʫʶʱʘʷ). ʃʠʥʠʠ ʩʚʷʟʠ ʩʯʝʪʥʳʭ ʧʫʥʢʪʦʚ ʧʦʜʢʣʶʯʘʶʪʩʷ 

ʧʘʨʘʣʣʝʣʴʥʦ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʚʭʦʜʘʤ ʦʩʥʦʚʥʦʡ ʠ ʜʫʙʣʠʨʫʶʱʝʡ ʇʇʋ ʫʩʣʦʚʥʦ 

ʢʦʜʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

- ʜʚʘ ʥʝʨʘʟʚʝʪʚʣʝʥʥʳʭ ʫʯʘʩʪʢʘ ï ʢʦʜ 00; 

- ʩʪʨʝʣʦʯʥʘʷ ʩʝʢʮʠʷ ʩ ʦʜʥʦʡ ʩʪʨʝʣʢʦʡ ï ʢʦʜ 01; 

- ʩʪʨʝʣʦʯʥʘʷ ʩʝʢʮʠʷ ʩ ʜʚʫʤʷ ʩʪʨʝʣʢʘʤʠ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ï ʢʦʜ 10; 

- ʩʪʨʝʣʦʯʥʘʷ ʩʝʢʮʠʷ ʩ ʜʚʫʤʷ ʩʪʨʝʣʢʘʤʠ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʢʦʜ ï 11. 

ɼʣʷ ʦʩʥʦʚʥʦʡ ʠ ʜʫʙʣʠʨʫʶʱʝʡ ʇʇʋ ʚ ʷʯʝʡʢʝ ʧʦʩʪʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʦʜʠʥʘʢʦʚʳʡ ʢʦʜ ʢʦʥʬʠʛʫʨʘʮʠʠ.  

ʇʇʋ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʘʧʧʘʨʘʪʥʦ- ʧʨʦʛʨʘʤʤʥʳʭ ʙʣʦʢʦʚ ʠ ʫʟʣʦʚ:  

- ʩʭʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ; 

- ʩʝʣʝʢʪʦʨ ʢʘʥʘʣʦʚ ɸ, ɺ, ʉ ʠ D (ʉʂ); 

- ʦʜʥʦʢʨʠʩʪʘʣʴʥʳʡ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ; 

- ɸʇɹ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦ- ʧʫʪʝʚʳʭ ʨʝʣʝ ʇ (ʩʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʝʣʝ ʋʈ1 ʠ ʋʈ2);  

-ɸʇɹ ʩʘʤʦʢʦʥʪʨʦʣʷ; 

-ʙʣʦʢ ʠʥʜʠʢʘʮʠʠ (ɹʀ); 

-ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ (ʆʋʇ); 

-ɸʇɹ ʠʥʪʝʨʬʝʡʩ ʫʩʪʨʦʡʩʪʚ (ʀʋ) ʜʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʩ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʧʣʘʪʦʡ. 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

-ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʦʪ ʩʝʣʝʢʪʦʨʘ ʢʘʥʘʣʦʚ; 

-ʨʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʦʩʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʫʪʝʚʳʭ ʫʯʘʩʪʢʘʭ; 

-ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʤʧʫʣʴʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʤʠ ʨʝʣʝ; 
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-ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʢʝʪʦʚ ʜʘʥʥʳʭ ʦ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʧʫʪʝʚʦʛʦ ʫʯʘʩʪʢʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʠʩʪʝʤʝ ʩʙʦʨʘ ʜʘʥʥʳʭ ʧʣʘʪʳ ʠʩʪʦʯʥʠʢʘ 

ʧʠʪʘʥʠʷ ʀʇ. 
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ʇʈʀʅʎʀʇ ɺʂʃʖʏɽʅʀʗ ɹɽʉʂʆʅʊɸʂʊʅʆɻʆ ʋʉʊʈʆʁʉʊɺɸ ʆʇʈɽɼɽʃɽʅʀʗ 

ʉʍʆɼɸ ʂʆʃɽʉʅʆʁ ʇɸʈʓ   

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥ ʧʨʠʥʮʠʧ ʚʢʣʶʯʝʥʠʷ ʙʝʩʢʦʥʪʘʢʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʭʦʜʘ ʢʦʣʸʩʥʦʡ ʧʘʨʳ ʋʆʉʂʇ ʚ ʫʩʪʨʦʡʩʪʚʘ ʉʎɹ ʩ ʫʯʸʪʦʤ ʥʝʨʘʟʨʫʰʘʝʤʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʋʆʉʂʇ, ʩʭʦʜ ʢʦʣʸʩʥʦʡ ʧʘʨʳ, ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʚʢʣʶʯʝʥʠʝ. 

ɸשʜʘʪʧʘ. ʋʆʉʂʇ ʜᴇשʛʝʣʝʢʪʽ ʞײʧ ʧʨʦʮʝʩʽʥ ʦʥʳש ʙײʟʳʣʤʘʫʳʥ ʝʩʝʧʢʝ ʘʣʘ ʦʪʳʨʳʧ, 

ʉʎɹ ײץʨʳʣסʳʩʳʥ  ʘʥʳץʪʘʫסʘ ʙʘʡʣʘʥʳʩʩʳʟ ײץʨʳʣסʳʥʳץ שʦʩʳʣʫ ʧʨʠʥʮʠʧʽ ײʩʳʥʳʣʜʳ.   

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʋʆʉʂʇ, ʜᴇשʛʝʣʝʢʪʽ ʞײʧʪʳש ʪװʩʽʤʽ, ʦʨʪʘʣʳץʪʘʥʜʳʨʳʣסʘʥ ץʦʩʫ. 

Abstract. Here is presented a concept of contactless turning on of device for detection of 

mounted axle derailment ï UOSKP in Signaling arrangement devices due to indestructability. 

Key words: UOSKP, mounted axle derailment, central switch. 

 

 ɺ 2015 ʛʦʜʫ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ɸʆ çɺʅʀʀɾʊè 

ʨʘʟʨʘʙʦʪʘʥʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʦʙʥʘʨʫʞʝʥʠʷ ʩʭʦʜʘ ʢʦʣʝʩʥʦʡ ʧʘʨʳ ʚʘʛʦʥʘ ʩ 

ʨʝʣʴʩʦʚ ï ʋʆʉʂʇ (ʨʠʩʫʥʦʢ 1). ɺʤʝʩʪʦ ʦʮʝʥʢʠ ʫʜʘʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʝʛʦ ʵʣʝʤʝʥʪʳ ʚ 

ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʚʳʙʨʘʥʦ ʧʨʝʚʳʰʝʥʠʝ ʧʦʨʦʛʦʚʦʛʦ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ ʦʪ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ 

ʢ ʣʶʙʳʤ ʫʜʘʨʘʤ ʠʥʜʫʢʪʠʚʥʦʛʦ ʜʘʪʯʠʢʘ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʧʨʝʜʤʝʪʘ ʢ 

ʢʦʨʧʫʩʫ ʫʩʪʨʦʡʩʪʚʘ [1]. 
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ʈʠʩ. 1. 

 

 ɼʦʩʪʦʠʥʩʪʚʦʤ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʮʝʥʠʪʴ ʩʠʪʫʘʮʠʶ ʙʝʟ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʵʣʝʤʝʥʪʘʤʠ ʫʩʪʨʦʡʩʪʚʘ, ʜʘʞʝ ʝʩʣʠ ʦʥʦ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʩʣʦʝʤ 

ʩʥʝʛʘ ʠʣʠ ʣʴʜʘ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʜʘʪʯʠʢʘ ʪʘʢʦʚʦ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʘʞʝ ʩʭʦʜ 

ʢʦʣʸʩʥʦʡ ʧʘʨʳ ʥʝ ʧʨʠʚʝʜʸʪ ʢ ʨʘʟʨʫʰʝʥʠʶ ʫʩʪʨʦʡʩʪʚʘ. ʉʦʚʨʝʤʝʥʥʘʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʘʷ 

ʪʝʭʥʠʢʘ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ 

ʠʩʢʣʶʯʘʶʪ ʩʨʘʙʘʪʳʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʦʪ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʛʘʙʘʨʠʪʝ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʠ ʫʣʫʯʰʘʶʪ ʩʦʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ.  

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʪʨʦʡʩʪʚʦ ʧʨʦʭʦʜʠʪ ʧʦʜʢʦʥʪʨʦʣʴʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ ʩʦʩʪʘʚʝ 

ʢʦʤʧʣʝʢʩʘ ʂʊʉʄ, ʥʦ ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʧʨʠʤʝʥʝʥʠʠ ʋʆʉʂʇ ʢʘʢ ʦʪʜʝʣʴʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ, ʟʘʤʝʥʷʶʱʝʛʦ ʋʂʉʇʉ. 

ʊʠʧʦʚʫʶ ʩʭʝʤʫ ʚʢʣʶʯʝʥʠʷ ʋʂʉʇʉ ʤʦʞʥʦ ʫʧʨʦʱʝʥʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ (ʨʠʩʫʥʦʢ 2). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʋʂʉʇʉ ʚʢʣʶʯʘʶʪʩʷ ʧʦʯʪʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ. 

 

 
 

ʈʠʩ. 2.  
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 ʋʂʉʇʉ ʢʘʢ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʳʯʥʳʡ ʢʦʥʪʘʢʪ, 

ʨʘʟʨʳʚʘʝʤʳʡ ʧʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʣʦʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʦʢʘʟʘʥʦ ʚ 

çʥʦʨʤʘʣʴʥʦʤè, ʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ: ʧʨʠ ʚʢʣʶʯʸʥʥʦʤ ʨʝʣʝ ʂ1 ʝʛʦ ʢʦʥʪʘʢʪ ʂ1.1 ʨʘʟʦʤʢʥʫʪ, 

ʢʥʦʧʢʘ SA ʟʘʤʢʥʫʪʘ. ʉʭʝʤʘ ʚʢʣʶʯʝʥʠʷ ʩʠʛʥʘʣʘ ʩʚʝʪʦʬʦʨʘ, ʨʝʘʛʠʨʫʶʱʘʷ ʥʘ ʪʘʢʦʝ 

ʚʢʣʶʯʝʥʠʝ ʢʦʥʪʘʢʪʦʚ ʨʝʣʝ, ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʘʚʪʦʙʣʦʢʠʨʦʚʢʠ, ʠ ʚʩʝ ʩʭʝʤʳ ʥʘ ʜʦʨʦʛʘʭ 

ʈʦʩʩʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ɸʣʴʙʦʤʝ 1 411312-ʊʄʇ çɺʢʣʶʯʝʥʠʝ ʫʩʪʨʦʡʩʪʚ ʢʦʥʪʨʦʣʷ ʩʭʦʜʘ ʠ 

ʚʦʣʦʯʝʥʠʷ ʜʝʪʘʣʝʡ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ (ʋʂʉʇʉ)è. ʂʦʥʝʯʥʦ, ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ 

ʩʠʛʥʘʣʘ ʦ ʩʦʩʪʦʷʥʠʠ ʋʂʉʇʉ ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʘʢʪʘ ʨʝʣʝ ʂ1 ʠ ʚʢʣʶʯʸʥʥʦʡ ʧʘʨʘʣʣʝʣʴʥʦ ʝʤʫ 

ʥʦʨʤʘʣʴʥʦ ʨʘʟʦʤʢʥʫʪʦʡ ʢʥʦʧʢʠ ï ʣʦʛʠʢʘ ʨʘʙʦʪʳ ʦʩʪʘʸʪʩʷ ʪʦʡ ʞʝ ʩʘʤʦʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ 

ʩʢʘʞʝʤ, ʯʪʦ ʧʨʠ ʮʝʥʪʨʘʣʴʥʦʤ ʧʠʪʘʥʠʠ ʜʘʪʯʠʢʘ ʋʂʉʇʉ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʠ ʨʝʣʝ ʂ1 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʧʦʩʪʫ ʕʎ, ʘ ʣʠʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʦʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʠ 

ʋʂʉʇʉ (ʨʠʩʫʥʦʢ 2) ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 11 ʢʤ. 

ʇʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʋʂʉʇʉ (ʨʘʟʨʳʚʝ ʝʛʦ ʢʦʥʪʘʢʪʘ ʥʘ ʨʠʩʫʥʢʝ 2) ʢʦʥʪʘʢʪ ʂ1.1 ʟʘʤʳʢʘʝʪʩʷ ʠ 

ʚʢʣʶʯʘʝʪʩʷ ʟʘʛʨʘʞʜʘʶʱʠʡ ʩʠʛʥʘʣ ʩʚʝʪʦʬʦʨʘ. ʇʨʠ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʦʩʪʘʥʦʚʠʚʰʠʡʩʷ ʧʦʝʟʜ 

ʦʩʤʘʪʨʠʚʘʝʪʩʷ, ʝʩʣʠ ʩʭʦʜʘ ʢʦʣʸʩʥʦʡ ʧʘʨʳ ʥʝ ʧʨʦʠʟʦʰʣʦ ʠ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʙʳʩʪʨʦ ʝʛʦ ʦʪʧʨʘʚʠʪʴ, ʟʘʛʨʘʞʜʘʶʱʠʡ ʩʠʛʥʘʣ ʩʚʝʪʦʬʦʨʘ ʦʪʢʣʶʯʘʝʪʩʷ ʚʨʫʯʥʫʶ ʥʘʞʘʪʠʝʤ 

ʢʥʦʧʢʠ SA. ɼʦ ʨʝʤʦʥʪʘ ʋʂʉʇʉ ʫʧʨʘʚʣʝʥʠʝ ʩʚʝʪʦʬʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʚʨʫʯʥʫʶ ʢʥʦʧʢʦʡ 

SA. ʇʦʩʣʝ ʨʝʤʦʥʪʘ ʋʂʉʇʉ ʢʥʦʧʢʘ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʩʭʝʤʘ 

ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʠʩʭʦʜʥʦʝ ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ. 

 ʉʪʦʠʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʢʥʦʧʢʘ SA ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 2 ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʵʣʝʤʝʥʪ 

ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʣʦʛʠʢʠ ʨʘʙʦʪʳ ʩ ʋʂʉʇʉ, ʚ ʨʝʘʣʴʥʳʭ ʩʭʝʤʘʭ ʦʥʘ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ çʉʭʝʤʳ 

ʚʢʣʶʯʝʥʠʷ ʩʠʛʥʘʣʘ ʩʚʝʪʦʬʦʨʘè, ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʦʤʝʱʝʥʠʠ ɼʉʇ ʠ ʚʢʣʶʯʘʝʪʩʷ ʙʦʣʝʝ 

ʩʣʦʞʥʳʤ ʦʙʨʘʟʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʚʢʣʶʯʠʪʴ ʨʫʯʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʚʝʪʦʬʦʨʦʤ (ʝʩʣʠ 

ʚʦʟʥʠʢʥʝʪ ʪʘʢʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ), ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʦʩʪʦʷʥʠʷ ʋʂʉʇʉ. 

 ʋʆʉʂʇ ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ ʧʦʚʪʦʨʠʪʴ ʨʘʙʦʪʫ ʋʂʉʇʉ ʢʘʢ ʫʩʪʨʦʡʩʪʚʘ ʉʎɹ.     ɺ 

ʪʘʢʦʤ ʩʣʫʯʘʝ ʢʦʥʪʘʢʪ ʋʂʉʇʉ (ʨʠʩʫʥʦʢ 2) ʙʫʜʝʪ ʥʝ ʠʤʠʪʠʨʦʚʘʪʴ ʩʘʤʦ ʫʩʪʨʦʡʩʪʚʦ, ʢʘʢ ʚ 

ʩʣʫʯʘʝ ʋʂʉʇʉ, ʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʚʳʭʦʜʥʦʡ ʢʦʥʪʘʢʪ ʋʆʉʂʇ. 

ʉʨʘʙʘʪʳʚʘʥʠʝ ʋʆʉʂʇ ʙʫʜʝʪ ʦʪʨʘʙʘʪʳʚʘʪʴʩʷ ʪʘʢʞʝ, ʢʘʢ ʠ ʋʂʉʇʉ, ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʋʆʉʂʇ ʜʦʣʞʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦ ʤʝʩʪʫ ʝʛʦ ʫʩʪʘʥʦʚʢʠ ʚ ʧʫʪʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʢʘʤʠ ʉʎɹ.  

 ʊʘʢʦʝ ʚʢʣʶʯʝʥʠʝ ʋʆʉʂʇ ʜʦʩʪʘʪʦʯʥʦ ʩʪʨʘʥʥʦ ï ʢʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, ʤʳ ʩʯʠʪʘʝʤ 

ʯʪʦ ʨʝʘʣʴʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʜʘʪʯʠʢʘ ʧʦʯʪʠ ʥʠʢʦʛʜʘ ʥʝ ʙʫʜʝʪ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʋʆʉʂʇ 

ʩʚʝʜʸʪʩʷ ʢ ʥʘʞʘʪʠʶ ʢʥʦʧʢʠ (ʩʭʝʤʘʪʠʯʥʦ ʵʪʦ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʧʘʨʘʣʣʝʣʴʥʫʶ 

ʢʦʥʪʘʢʪʫ ʋʂʉʇʉ ʥʦʨʤʘʣʴʥʦ ʨʘʟʦʤʢʥʫʪʫʶ ʢʥʦʧʢʫ ʥʘ ʨʠʩʫʥʢʝ 2). ʊʘʢʦʝ çʥʘʞʘʪʠʝ ʢʥʦʧʢʠè 

ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʢʘʢ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
   

ʈʠʩ. 3. 
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ɼʣʷ ʨʘʙʦʪʳ ʚʩʝʡ ʩʠʩʪʝʤʳ ʚʚʦʜʠʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʨʝʣʝ ʂ3, ʚ ʮʝʧʠ ʧʠʪʘʥʠʷ 

ʢʦʪʦʨʦʛʦ ʚʢʣʶʯʘʝʪʩʷ ʢʥʦʧʢʘ SA. ʉʦʩʪʦʷʥʠʝ ʢʦʥʪʘʢʪʦʚ ʥʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʦ ʚ ʪʦʡ ʞʝ 

ʩʠʪʫʘʮʠʠ, ʯʪʦ ʠ ʥʘ ʨʠʩʫʥʢʝ 2 ï ʥʦʨʤʘʣʴʥʘʷ ʨʘʙʦʪʘ, ʋʆʉʂʇ ʚʢʣʶʯʸʥ. ɺ ʩʣʫʯʘʝ 

ʩʨʘʙʘʪʳʚʘʥʠʷ ʋʆʉʂʇ ʢʦʥʪʘʢʪ ʚʳʭʦʜʥʦʛʦ ʨʝʣʝ ʂ2.1 ʨʘʟʤʳʢʘʝʪʩʷ. ʇʨʠ ʵʪʦʤ ʩʨʘʙʘʪʳʚʘʝʪ 

ʙʣʦʢ ɺ ʋʆʉʂʇ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʩʨʘʙʘʪʳʚʘʥʠʶ ʨʝʣʝ ʂ2 ʠ ʟʘʤʳʢʘʥʠʶ ʢʦʥʪʘʢʪʘ ʂ2.1 ʯʝʨʝʟ 

0,5 ʩʝʢʫʥʜʳ. ʕʪʦ ʠ ʝʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʥʘʞʘʪʠʝ ʢʥʦʧʢʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʋʆʉʂʇ. ʈʘʙʦʪʘ 

ʙʣʦʢʘ ɺ (ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ) ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʘʢʢʫʤʫʣʷʪʦʨʥʳʤ ʧʠʪʘʥʠʝʤ (ʠʦʥʠʩʪʦʨʘʤʠ). 

ʇʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʋʆʉʂʇ ʟʘʤʳʢʘʝʪʩʷ ʢʦʥʪʘʢʪ ʂ1.1, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʧʦʜʘʸʪʩʷ 

ʧʠʪʘʥʠʝ ʥʘ ʨʝʣʝ ʂ3. ʉʨʘʙʘʪʳʚʘʥʠʝ ʨʝʣʝ ʂ3 ʧʨʠʚʦʜʠʪ ʢ ʟʘʤʳʢʘʥʠʶ ʢʦʥʪʘʢʪʘ ʂ3.1 (ʨʝʣʝ ʂ3 

ʚʩʪʘʸʪ ʥʘ ʩʘʤʦʧʠʪʘʥʠʝ) ʠ ʢ ʟʘʤʳʢʘʥʠʶ ʢʦʥʪʘʢʪʘ ʂ3.2, ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʚʢʣʶʯʝʥʠʶ 

ʟʘʛʨʘʜʠʪʝʣʴʥʦʛʦ ʩʠʛʥʘʣʘ ʩʚʝʪʦʬʦʨʘ. ɹʣʘʛʦʜʘʨʷ ʧʠʪʘʥʠʶ ʨʝʣʝ ʂ3 ʯʝʨʝʟ ʢʦʥʪʘʢʪ ʂ3.1 ʯʝʨʝʟ 

0,5 ʩʝʢʫʥʜʳ ʚʳʢʣʶʯʝʥʠʷ ʩʠʛʥʘʣʘ ʩʚʝʪʦʬʦʨʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ɼʘʣʝʝ ʚʩʸ ʧʨʦʠʩʭʦʜʠʪ ʪʘʢ ʞʝ, 

ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʋʂʉʇʉ, ʠ ʚʢʣʶʯʝʥʠʝ ʨʘʟʨʝʰʘʶʱʝʛʦ ʩʠʛʥʘʣʘ ʩʚʝʪʦʬʦʨʘ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʚʨʫʯʥʫʶ ʢʥʦʧʢʦʡ SA.  

ʋʩʪʨʦʡʩʪʚʦ ʋʆʉʂʇ ʦʪʨʘʙʘʪʳʚʘʝʪ ʠ ʩʦʙʩʪʚʝʥʥʳʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ. ɺ ʩʣʫʯʘʝ 

ʦʙʥʘʨʫʞʝʥʠʷ ʩʝʨʴʝʟʥʳʭ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʚʳʭʦʜʥʦʝ ʨʝʣʝ ʂ2 ʩʨʘʙʘʪʳʚʘʝʪ ʠ ʥʝ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʅʘʧʨʠʤʝʨ, ʪʘʢ ʩʣʫʯʘʝʪʩʷ ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ ʜʘʪʯʠʢʘ ʧʨʠ ʩʭʦʜʝ (ʧʦʥʷʪʥʦ, 

ʯʪʦ ʩʭʦʜʳ ʙʳʚʘʶʪ ʪʘʢʠʝ ʪʷʞʸʣʳʝ, ʯʪʦ ʥʠʯʪʦ ʥʝ ʤʦʞʝʪ ʠʤ ʧʨʦʪʠʚʦʩʪʦʷʪʴ). ʊʦʛʜʘ ʪʨʝʙʫʝʪʩʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʋʆʉʂʇ, ʩʦʚʝʨʰʝʥʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʋʂʉʇʉ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʧʨʠʥʮʠʧ ʚʢʣʶʯʝʥʠʷ ʥʝʨʘʟʨʫʰʘʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʭʦʜʘ ʢʦʣʸʩʥʦʡ ʧʘʨʳ ʩ ʨʝʣʴʩʦʚ ʋʆʉʂʇ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʷʭ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʶʱʠʝʩʷ ʩʭʝʤʳ ʚʢʣʶʯʝʥʠʷ ʫʩʪʨʦʡʩʪʚ ʥʘʨʫʰʝʥʠʷ ʥʠʞʥʝʛʦ ʛʘʙʘʨʠʪʘ 

ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʥʠʭ ʋʆʉʂʇ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʝʛʦ ʦʩʥʦʚʥʦʛʦ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ï ʥʝʨʘʟʨʫʰʘʝʤʦʩʪʠ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ, ʦʧʨʝʜʝʣʷʪʴ ʠ ʧʝʨʝʜʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ 

ʦ ʥʦʤʝʨʝ ʢʦʣʸʩʥʦʡ ʧʘʨʳ, ʛʜʝ ʧʨʦʠʟʦʰʣʦ ʩʨʘʙʘʪʳʚʘʥʠʝ, ʠ ʦ ʩʪʦʨʦʥʝ ʩʦʙʳʪʠʷ. 
 

 

ʃʀʊɽʈɸʊʋʈɸ  
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ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅɸʗ ʉʀʉʊɽʄɸ ʂʆʅʊʈʆʃʗ ɿɸ ʈɸɹʆʊʆʁ 

ʉʇɽʎʀɸʃʔʅʆɻʆ ʇʆɼɺʀɾʅʆɻʆ ʉʆʉʊɸɺɸ 

ɸʥʥʦʪʘʮʠʷ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʟʘ ʨʘʙʦʪʦʡ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʢʦʥʪʨʦʣʷ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʤʝʥʝʥʠʷ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ 

ʦʙʲʝʤʦʚ ʬʘʢʪʠʯʝʩʢʠ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʠ ʫʯʝʪʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʩʫʨʩʘ, ʦʧʨʝʜʝʣʷʝʪ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʠʛʥʘʣʦʚ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ ɻʃʆʅɸʉʉ/GPS ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦ ʢʘʥʘʣʘʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩʪʘʥʜʘʨʪʘ 

GSM/GPRS.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʟʘ ʨʘʙʦʪʦʡ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʝ ʩʠʩʪʝʤʳ, ʙʦʨʪʦʚʳʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʉɸɼʂʆ, 

ʨʝʛʠʩʪʨʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ, ʨʘʙʦʪʘ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ.  

ɸשʜʘʪʧʘ. ɸʨʥʘʡʳ ʞʳʣʞʳʤʘʣʳ ײץʨʘʤʥʳש ʞײʤʳʩʳʥ ʙʘץʳʣʘʫʜʳש 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʩʽ ʽʩ ʞװʟʽʥʜʝ ʦʨʳʥʜʘʣסʘʥ ʞײʤʳʩʪʘʨʜʳש ʢᴇʣʝʤʽʥʝ ʙʘסʘ ʙʝʨʫ 

ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳץ ʨʝʩʫʨʩʪʳ ʝʩʝʧʢʝ  ʘʣʫ ʤʘץʩʘʪʳʥʜʘ ʘʨʥʘʡʳ ʞʳʣʞʳʤʘʣʳ ײץʨʘʤ װʰʽʥ 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʙʘץʳʣʘʫ ʤʝʥ ʪʽʨʢʝʫʛʝ ʘʨʥʘʣסʘʥ ʘʨʥʘʡʳ ʞʳʣʞʳʤʘʣʳ 

 ʡʝ, ʦʣ ɻʃʆʅɸʉʉ/GPSװʘʥ ʞסʳʣʘʡʪʳʥ ʘʚʪʦʤʘʥʪʪʘʥʜʳʨʳʣץʤʳʩʳʥ ʙʘײʞ שʨʘʤʥʳײץ

ʥʘʚʠʛʘʮʠʷʣʳץ ʩʧʫʪʥʠʢʪʽʢ ʞװʡʝʩʽʥʽש ʜʳʙʳʩʪʳץ ʙʝʣʛʽʣʝʨʽʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʘʨʥʘʡʳ 

ʪʝʤʽʨʞʦʣ ʞʳʣʞʳʤʘʣʳ ײץʨʘʤʳʥʳש ʦʨʥʘʣʘʩץʘʥ ʞʝʨʽʥ ʘʥʳץʪʘʡʜʳ ʞᴅʥʝ GSM/GPRS 

ʩʪʘʥʜʘʨʪʳʥʳש ʤᴅʣʽʤʝʪʪʝʨʽʥ ʙʝʨʫ ʘʨʥʘʩʳ ʘʨץʳʣʳ ʘʨʥʘʡʳ ʞʳʣʞʳʤʘʣʳ ײץʨʘʤʥʳץ שʳʟʤʝʪ 

ʢᴇʨʩʝʪʫ װʜʝʨʽʩʪʝʨʽʥ ʙʘʩץʘʨʫʜʳש ɸʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʩʽʥʝ ʘץʧʘʨʘʪʪʘʨʜʳ ʙʝʨʫʜʽ ʽʩʢʝ 

ʘʩʳʨʘʜʳ.   

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʘʨʥʘʡʳ ʞʳʣʞʳʤʘʣʳ ײץʨʘʤʥʳש ʞײʤʳʩʳʥ ʙʘץʳʣʘʫʜʳש 

ɸʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʩʽ, ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʣʳץ ʞװʡʝʣʝʨ, ʙʦʨʪʪʳײץ ץʨʳʣסʳʣʘʨ, 

ʉɸɼʂʆ, ʞײʤʳʩʪʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʪʽʨʢʝʫ, ʘʨʥʘʡʳ ʞʳʣʞʳʤʘʣʳ ײץʨʘʤʥʳש ʞײʤʳʩʳ. 

Abstract. Automated control system to monitor work of special rail rolling stock is 

designed for technological parameters control and registration. Technological parameters are 

applied for special rail rolling stock with the aim to estimate actual work volume and record 

operation life. The system defines special rail rolling stock location using positioning and 

navigation system GLONASS/GPS and transmit information to automated control system for 

operation process and maintenance special rail rolling stock by data transfer channels of standard 

GSM/GPRS 
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ɺ ʨʘʤʢʘʭ ʨʝʰʝʥʠʷ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʦʩʥʦʚʝ ʟʘʜʘʯ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʆɸʆ çʈɾɼè, ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʜʦʣʞʥʘ ʦʭʚʘʪʳʚʘʪʴ ʠ 

ʨʘʙʦʪʫ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʷʚʣʷʝʪʩʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʟʘ ʨʘʙʦʪʦʡ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ (ɸʉʋ ʉʇʉ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʛʥʘʣʦʚ ʩʧʫʪʥʠʢʦʚʦʡ 

ʩʠʩʪʝʤʳ ʥʘʚʠʛʘʮʠʠ ɻʃʆʅɸʉʉ/GPS/GALILEO ʠ ʢʘʥʘʣʦʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ GSM/GPRS.   

ɸʉ ʂʈʉʇʉ ʨʘʟʨʘʙʦʪʘʥ ʥʘ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʡ ʧʣʘʪʬʦʨʤʝ 

ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ɸʆ çɺʅʀʀɾʊè ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʧʫʪʝʚʳʭ ʤʘʰʠʥʘʭ ʪʠʧʘ 

ʄʇʊ, ɸɼʄ, ʋʥʠʤʘʪ, ɼʫʦʤʘʪʠʢ, ɼʠʥʘʤʠʢ 3X, ʑʆʄ-1200, ʉʏ-600, RM-80, ʇʄɸ, ʇɹ, 

ʈʇɹ, ɼʉʇ, ʉʇʇ, ɸʉɻ-30ʇ, ɼɻʂʫ ʠ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ ʎɼʈʇ ʠ ʎɼʀʄ. 

ʂʘʞʜʘʷ ʝʜʠʥʠʮʘ ʧʫʪʝʚʦʡ ʤʘʰʠʥʳ ʠʣʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʜʦʣʞʥʘ 

ʙʳʪʴ ʦʩʥʘʱʝʥʘ ʙʦʨʪʦʚʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ɸʉ ʂʈʉʇʉ,  ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ: 

- ʦʧʨʝʜʝʣʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʫʪʝʚʦʡ ʤʘʰʠʥʳ ʠʣʠ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ (ʨʠʩ. 1, 2); 

- ʨʝʛʠʩʪʨʘʮʠʶ ʠ ʠʥʜʠʢʘʮʠʶ ʥʘʣʠʯʠʷ ʩʠʛʥʘʣʘ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ GSM ʠ 

ʩʠʩʪʝʤʳ ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʠ ɻʃʆʅɸʉʉ/GPS; 

- ʨʝʛʠʩʪʨʘʮʠʶ ʠ ʠʥʜʠʢʘʮʠʶ ʥʘʣʠʯʠʷ ʥʘʧʨʷʞʝʥʠʷ ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ 

ʧʠʪʘʥʠʷ ʠ ʥʘʧʨʷʞʝʥʠʷ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ, ʨʝʛʠʩʪʨʘʮʠʶ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʧʝʨʠʬʝʨʠʡʥʳʭ ʙʣʦʢʘʭ;  

- ʧʝʨʝʚʦʜ ʙʦʨʪʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʉʠʩʪʝʤʳ ʚ ʨʝʞʠʤ ʧʦʥʠʞʝʥʥʦʛʦ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʨʘʙʦʯʠʭ ʨʝʞʠʤʦʚ ʧʫʪʝʚʳʡ ʤʘʰʠʥʳ ʠʣʠ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ; 

- ʨʝʛʠʩʪʨʘʮʠʶ ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʧʫʪʝʚʦʡ ʤʘʰʠʥʦʡ 

ʠʣʠ ʩʧʝʮʠʘʣʴʥʳʤ ʧʦʜʚʠʞʥʳʤ ʩʦʩʪʘʚʦʤ ʨʘʙʦʪ ʧʦ ʥʘʟʥʘʯʝʥʠʶ; 

- ʧʝʨʝʜʘʯʫ ʚʩʝʭ ʜʘʥʥʳʭ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ 

ʩʦʩʪʘʚʘ.  
 

 
 

ʈʠʩʫʥʦʢ 1 ï ʎʝʣʴ ʚʥʝʜʨʝʥʠʷ ɸʉ ʂʈʉʇʉ 
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ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɸʉ ʂʈʉʇʉ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦ ɸʉ ʂʈʉʇʉ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʝ ʯʘʩʪʠ: 

ï ʙʦʨʪʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ (ʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ); 

ï ʚʩʪʨʘʠʚʘʝʤʦʝ ʚ ʙʦʨʪʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; 

ï ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ɸʉ ʂʈʉʇʉ, ʨʘʟʤʝʱʘʝʤʦʝ 

ʥʘ ʩʝʨʚʝʨʘʭ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʨʪʦʚʳʭ 

ʩʠʩʪʝʤ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ 

ʩʣʝʜʫʶʱʠʝ ʧʦʜʭʦʜʳ [1,2]: 

1. ʈʝʘʣʠʟʘʮʠʷ ʙʦʨʪʦʚʳʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʚʩʪʨʘʠʚʘʝʤʳʭ ʠʣʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʕɺʄ ʩ 

ʩʝʪʝʚʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ (ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʚʨʝʤʝʥʥʳʝ ʚʘʨʠʘʥʪʳ Linux), 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʙʦʨ ʜʘʥʥʳʭ ʩ ʜʘʪʯʠʢʦʚ, ʠʤʝʶʱʠʭ ʩʝʪʝʚʳʝ ʠʥʪʝʨʬʝʡʩʳ (Ethernet, CAN, 

RS-485 ʠ ʪ.ʜ.). 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʣʦʛʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʣʝʨʦʚ 

(ʇʃʂ), ʠʤʝʶʱʠʭ ʝʜʠʥʫʶ ʩʠʩʪʝʤʥʫʶ ʰʠʥʫ, ʢ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʳ ʩʘʤʳʝ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʜʘʪʯʠʢʠ. 

3. ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʙʘʟʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʠʥʪʝʨʬʝʡʩʘʤʠ ʠ ʜʘʪʯʠʢʘʤʠ. 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʘ ʙʘʟʝ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʦʛʨʘʤʤʥʦ-

ʘʧʧʘʨʘʪʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ, ʥʦ ʪʨʝʙʫʶʪ ʛʣʫʙʦʢʦʡ 

ʧʨʦʨʘʙʦʪʢʠ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ. ɺʥʝʜʨʝʥʠʝ ʧʦʜʦʙʥʳʭ ʨʝʰʝʥʠʡ 

ʦʧʨʘʚʜʘʥʦ ʣʠʰʴ ʧʨʠ ʤʘʩʩʦʚʦʤ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝ: ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʜʦ ʜʝʩʷʪʢʦʚ ʪʳʩʷʯ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʣʦʞʥʦʩʪʠ. 
 

 
 

ʈʠʩʫʥʦʢ 2 - ʆʪʦʙʨʘʞʝʥʠʝ ʜʘʥʥʳʭ ʚ ɸʉ ʂʈʉʇʉ ʚ ɸʉʋ ʉʇʉ 
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ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ɸʉ ʂʈʉʇʉ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ 

ʨʘʟʜʝʣʝʥʠʠ ʙʦʨʪʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

- ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʚʷʟʥʦʡ ʙʣʦʢ; 

- ʙʣʦʢ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ; 

- ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʩ ʬʫʥʢʮʠʝʡ ʟʘʨʷʜʘ ʙʘʪʘʨʝʠ; 

- ʘʢʢʫʤʫʣʷʪʦʨʥʘʷ ʙʘʪʘʨʝʷ; 

- ʘʥʪʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. 

ʆʩʥʦʚʥʳʤ ʷʜʨʦʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʚʷʟʥʦʡ ʙʣʦʢ. ɺ ʩʦʩʪʘʚ 

ʙʣʦʢʘ ʚʭʦʜʷʪ: 

- ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ ʷʜʨʦ, ʧʦʩʪʨʦʝʥʥʦʝ ʥʘ ʙʘʟʝ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʩʝʤʝʡʩʪʚʘ STM32 ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ 

ST Electronics, ʠʤʝʶʱʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʙʦʨʘ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʠ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ.  

ɼʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʨʦʚʝʨʷʝʤʳʭ ʦʙʲʝʢʪʦʚ ʢʦʣʠʯʝʩʪʚʦ ʠ ʧʘʨʘʤʝʪʨʳ (ʜʠʘʧʘʟʦʥ 

ʥʘʧʨʷʞʝʥʠʡ, ʯʘʩʪʦʪʘ ʠʟʤʝʥʝʥʠʷ) ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʩʠʛʥʘʣʦʚ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ, ʪʦ ʜʣʷ 

ʢʘʞʜʦʛʦ ʪʠʧʘ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʨʝʘʣʠʟʘʮʠʷ ʩʚʦʝʛʦ ʚʘʨʠʘʥʪʘ ʙʣʦʢʘ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ, 

ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʦʜʥʘʜʟʦʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʘ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʠʭ ʦʮʠʬʨʦʚʢʫ ʠ ʧʝʨʝʜʘʯʫ ʧʦ ʠʥʪʝʨʬʝʡʩʫ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʚʷʟʥʦʡ ʙʣʦʢ ʜʣʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʥʘ ʩʝʨʚʝʨ ʩʠʩʪʝʤʳ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʙʦʨʪʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ɸʉ ʂʈʉʇʉ ʨʝʘʣʠʟʦʚʘʥʘ ʧʦ ʤʦʜʫʣʴʥʦʤʫ 

ʵʪʘʞʝʨʦʯʥʦʤʫ ʧʨʠʥʮʠʧʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʛʠʙʢʦ ʥʘʨʘʱʠʚʘʪʴ ʝʛʦ  ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʠ ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʝʥʠʷ.  

ɺʩʪʨʘʠʚʘʝʤʦʝ ʚ ʙʦʨʪʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʉɸɼʂʆ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʘʨʘʣʣʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ: ʥʝʧʨʝʨʳʚʥʦʝ 

ʠʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʤʝʥ ʩ 

ʚʥʝʰʥʠʤʠ ʙʦʨʪʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʩ ʩʝʨʚʝʨʦʤ ʩʠʩʪʝʤʳ ʠ ʪ.ʜ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʪʦʛʦ, 

ʯʪʦ ʷʜʨʦʤ ʚʩʪʨʘʠʚʘʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ ʦʪʢʨʳʪʳʤʠ ʠʩʭʦʜʥʳʤʠ ʢʦʜʘʤʠ FreeRTOS. ʂʦʤʧʘʢʪʥʦʩʪʴ ʠ 

ʥʘʜʝʞʥʦʩʪʴ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ ʟʘʜʘʯ 

ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʨʘʟʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ. ʊʘʙʣʠʮʘ ʧʘʨʘʤʝʪʨʦʚ, ʫʩʣʦʚʠʡ ʠ 

ʛʨʘʥʠʮ ʭʨʘʥʠʪʩʷ ʚ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ ʙʦʨʪʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʛʠʙʢʫʶ ʥʘʩʪʨʦʡʢʫ ɸʉ ʂʈʉʇʉ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʘ ʤʘʰʠʥʳ, ʥʦ ʠ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ. ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʩʦ ʚʨʝʤʝʥʝʤ ʠʟʤʝʥʷʶʪʩʷ ʢʨʠʪʝʨʠʠ ʤʦʜʝʣʠ ʠʣʠ 

ʪʘʨʠʨʦʚʦʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʪʯʠʢʦʚ, ʚʦʟʤʦʞʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʚʝʜʦʤʣʝʥʠʝ ʦʙ ʵʪʦʤ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʩʠʩʪʝʤʳ.  

ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʦʩʪʦʠʪ ʠʟ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʤʦʜʫʣʷ ɸʉʋ ʉʇʉ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʦ 

ʩʠʛʥʘʣʠʟʘʮʠʠ ʥʘʣʠʯʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ɸʉ ʂʈʉʇʉ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʤʦʜʫʣʝ çʂʘʨʪʦʪʝʢʘ 

ʉʇʉè ɸʉʋ ʉʇʉ ʧʦ ʜʘʥʥʳʤ ɽʉ ʇʋʃ ʠ ʧʨʠʤʝʥʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʙʘʨʴʝʨʥʳʭ ʬʫʥʢʮʠʡ, 

ʟʘʧʨʝʱʘʶʱʠʭ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʥʦʩʠʪʴ ʜʘʥʥʳʝ ʦ ʬʘʢʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʨʘʙʦʪʳ ʉʇʉ ʧʨʠ 

ʠʭ ʥʘʣʠʯʠʠ ʚ ʙʦʨʪʦʚʦʡ ʩʠʩʪʝʤʝ, ʘ ʪʘʢʞʝ ʨʘʩʰʠʬʨʦʚʢʫ ʬʘʡʣʦʚ ɸʉ ʂʈʉʇʉ ʚ ʬʦʨʤʘʪ 

ʤʘʨʰʨʫʪʥʳʭ ʣʠʩʪʦʚ ʩ ʚʳʚʦʜʦʤ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ: ʥʘʠʤʝʥʦʚʘʥʠʷ ʨʘʙʦʪ, ʤʝʩʪʘ ʨʘʙʦʪ, 

ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪ, ʦʙʲʝʤ ʠ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʠ 

ʟʘʧʦʣʥʝʥʠʝ ʨʘʟʜʝʣʘ 4 ʬʦʨʤʳ ɸʋ-12 çʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʝʜʠʥʠʮʳ ʉʉʇʉ ʠ ʩʚʝʜʝʥʠʷ ʦ 

ʨʘʩʭʦʜʝ ʪʦʧʣʠʚʥʦ-ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚè ʚ ʯʘʩʪʠ çʦʪʨʘʙʦʪʘʥʦ ʤʦʪʦʯʘʩʦʚè. 

ɺ ʦʩʥʦʚʝ ʙʦʨʪʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʤʘʰʠʥ ʪʠʧʘ ɼʠʥʘʤʠʢ, ɼʫʦʤʘʪʠʢ ʠ ʋʥʠʤʘʪ 

ʣʝʞʠʪ ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʚʷʟʥʦʡ ʙʣʦʢ ʩ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʩʚʷʟʥʦʡ ʧʣʘʪʦʡ, ʦʩʦʙʝʥʥʦʩʪʴ 

ʢʦʪʦʨʦʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʘʪʴ ʩ ʪʨʝʤʷ ʩʠʩʪʝʤʘʤʠ ʥʘʚʠʛʘʮʠʠ 

(ɻʃʆʅɸʉʉ/GPS/GALLILEO) ʠ ʦʪʦʙʨʘʞʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʣʠʥʝʡʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ ʜʣʷ 
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ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ. ɹʣʦʢ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʤʘʰʠʥ ʦʪʣʠʯʘʝʪʩʷ ʦʜʠʥ ʦʪ ʜʨʫʛʦʛʦ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʉʉʇʉ. 

ʊʘʢ, ʜʣʷ ʤʘʰʠʥ ʄʇʊ, ɸɼʄ ʩ ʧʦʤʦʱʴʶ ʧʦʜʢʣʶʯʘʝʤʳʭ ʜʘʪʯʠʢʦʚ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ: 

ï ʦ ʩʪʝʧʝʥʠ ʟʘʛʨʫʟʢʠ ʢʨʘʥʘ, ʚ ʧʨʦʮʝʥʪʘʭ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʛʨʫʟʢʠ ʚ ʤʝʭʘʥʠʟʤʝ 

ʧʦʜʲʝʤʘ ʩʪʨʝʣʳ ʩ ʫʯʝʪʦʤ ʥʘʛʨʫʟʢʠ, ʩʦʟʜʘʚʘʝʤʦʡ ʩʘʤʦʡ ʩʪʨʝʣʦʡ, ʝʩʣʠ ʩʪʝʧʝʥʴ ʟʘʛʨʫʟʢʠ Ò 

100 %, ʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʥʘ ʜʘʥʥʦʤ ʚʳʣʝʪʝ, ʙʝʟ ʫʯʝʪʘ ʥʘʛʨʫʟʢʠ, 

ʩʦʟʜʘʚʘʝʤʦʡ ʩʪʨʝʣʦʡ, ʝʩʣʠ ʩʪʝʧʝʥʴ ʟʘʛʨʫʟʢʠ > 100 %); 

ï ʦ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ (ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʦʡ ʤʘʩʩʝ ʛʨʫʟʘ) ʥʘ ʜʘʥʥʦʤ ʚʳʣʝʪʝ ʚ 

ʪʦʥʥʘʭ;  

ï ʦ ʬʘʢʪʠʯʝʩʢʦʡ ʤʘʩʩʝ ʧʦʜʥʠʤʘʝʤʦʛʦ ʛʨʫʟʘ ʚ ʪʦʥʥʘʭ;  

ï ʦ ʪʝʢʫʱʝʤ ʚʳʣʝʪʝ ʢʨʶʢʘ, ʫʛʣʘʭ ʧʦʚʦʨʦʪʘ ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʘʭ ʢʨʘʥʦʚʦʡ 

ʫʩʪʘʥʦʚʢʠ.  

ʆʩʥʦʚʥʳʤ ʥʦʫ-ʭʘʫ ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ ʩʪʘʣʦ ʧʦʜʢʣʶʯʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʡ ʚʠʜʝʦʢʘʤʝʨʳ ʚ 

ʢʘʙʠʥʝ ʤʘʰʠʥʠʩʪʘ, ʢʦʪʦʨʘʷ ʬʠʢʩʠʨʫʝʪ (ʬʦʪʦʛʨʘʬʠʨʫʝʪ) ʛʨʫʟ, ʢʦʪʦʨʳʡ ʧʦʜʥʠʤʘʝʪʩʷ 

ʢʨʘʥʦʤ. ɺ  ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʩʜʝʣʘʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʪʠʧʘ ʛʨʫʟʘ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 

ʨʝʞʠʤʝ. 

ɼʣʷ ʤʘʰʠʥ ʪʠʧʘ ɼʫʦʤʘʪʠʢ, ɼʠʥʘʤʠʢ, ʋʥʠʤʘʪ ʠ ʇʄɸ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ, 

ʨʝʞʠʤ ʧʦʜʙʠʚʢʠ, ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʧʦʜʙʠʚʢʠ, ʛʣʫʙʠʥʘ ʟʘʛʣʫʙʣʝʥʠʷ ʧʦʜʙʠʚʦʯʥʳʭ ʙʣʦʢʦʚ, 

ʟʥʘʯʝʥʠʝ ʨʠʭʪʦʚʢʠ, ʟʥʘʯʝʥʠʝ ʥʠʚʝʣʠʨʦʚʢʠ. ʈʝʛʠʩʪʨʘʮʠʷ ʫʢʘʟʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʝ ʨʝʞʝ 1 ʨʘʟʘ ʚ ʤʠʥʫʪʫ, ʧʦʛʨʝʰʥʦʩʪʴ ʚ 

ʠʟʤʝʨʝʥʠʠ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 5%. 

ɸʉ ʂʈʉʇʉ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʩ ʪʘʢʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʭʦʣʜʠʥʛʝ 

ʈɾɼ ʢʘʢ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʛʨʦʤʢʦʛʦʚʦʨʷʱʝʛʦ ʦʧʦʚʝʱʝʥʠʷ, ʢʦʥʪʨʦʣʷ ʨʘʙʦʪʳ 

ʤʘʰʠʥʠʩʪʘ ʠʥʩʪʨʫʢʪʦʨʘ, ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʧʦʞʘʨʦ-ʦʭʨʘʥʥʦʡ ʩʠʩʪʝʤʳ (ʨʠʩ. 3). 

 

 
 

ʈʠʩʫʥʦʢ 3 - ʀʥʪʝʛʨʘʮʠʷ ɸʉ ʂʈʉʇʉ ʩ ʉʂʈʊ, ʉɼʈɻʆ, ʉʆʏʇ ʠ ʉʂʈʀʄ 
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ɺʳʚʦʜʳ. ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʳʡ ʙʣʦʢ ʭʦʣʜʠʥʛʘ ʆɸʆ çʈɾɼè ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʪʴ 

ʵʢʦʥʦʤʠʶ ʨʝʩʫʨʩʦʚ ʟʘ ʩʯʸʪ ʫʚʝʣʠʯʝʥʠʷ ʤʝʞʨʝʤʦʥʪʥʦʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ ʧʫʪʠ, ʩʥʠʞʝʥʠʷ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʢʘʧʠʪʘʣʴʥʦʤ ʨʝʤʦʥʪʝ ʠ ʟʘʪʨʘʪ ʥʘ ʪʝʢʫʱʝʝ ʩʦʜʝʨʞʘʥʠʝ, ʧʦʵʪʦʤʫ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʪʘʢʠʭ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, ʢʘʢ ɸʉ ʂʈʉʇʉ, ʦʯʝʚʠʜʥʘ. ɺ ʧʝʨʠʦʜ ʜʦ 

2020ʛ.  ʎʝʥʪʨʘʣʴʥʘʷ ʜʠʨʝʢʮʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʦʜʦʣʞʠʪ ʚʥʝʜʨʷʪʴ ʢʦʤʧʣʝʢʩʥʳʝ 

ʩʠʩʪʝʤʳ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʷʪʴ ʥʦʚʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʠ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ ʠ ʤʝʭʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʨʘʩʭʦʜʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʊʠʨʘʞʠʨʦʚʘʥʠʝ ɸʉ ʂʈʉʇʉ ʥʘ 

ʧʦʣʠʛʦʥʘʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʚʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʧʦ ʦʩʥʦʚʥʳʤ ʚʠʜʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʯʝʩʪʚʘ ʠ ʩʪʦʠʤʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 
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ɸʅɸʃʀɿ ʈɽʃɽʁʅʆʁ ɿɸʑʀʊʓ ɺʆɿɼʋʐʅʓʍ ʃʀʅʀʁ 35 ʂɺ 

 

 ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʚʦʟʜʫʰʥʳʭ 

ʣʠʥʠʡ ʥʘʧʨʷʞʝʥʠʝʤ 35 ʢɺ. ɼʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʪʝʭʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʥʘʣʦʛʦʚʳʭ ʠ ʮʠʬʨʦʚʳʭ ʨʝʣʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʣʝʡʥʘʷ ʟʘʱʠʪʘ, ʥʘʜʝʞʥʦʩʪʴ, ʘʥʘʣʦʛʦʚʦʝ ʨʝʣʝ, ʮʠʬʨʦʚʘʷ 

ʟʘʱʠʪʘ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʱʠʪ. 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ 35 ʢɺ ʢʝʨʥʝʫʜʝʛʽ ᴅʫʝ ʞʝʣʽʣʝʨʽʥʽש ʨʝʣʝʣʽʢ ץʦʨסʘʥʳʩʳʥ ʪʘʣʜʘʫ 

 ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ץʪʝʭʥʠʢʘʣʳ שʘʥ. ɸʥʘʣʦʛʪʳ ʞᴅʥʝ ʮʠʬʨʣʳ ʨʝʣʝʣʝʨʽʥʽסʩʳʥʳʣײ

ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʝʨʽʣʛʝʥ.  

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʨʝʣʝʣʽʢ ץʦʨסʘʥʳʩ, ʩʝʥʽʤʜʽʣʽʢ, ʘʥʘʣʦʛʪʳ ʨʝʣʝ, ʮʠʬʨʣʳ ץʦʨסʘʥʳʩ, 

 .ʘʥʳʩ ʩʠʧʘʪʪʘʤʘʣʘʨʳסʦʨץ

Abstract. The analysis of relay protection of 35 kV overhead lines is presented in this 

article. Results of the comparative analysis of principal specifications of analog and digital 

relays are yielded. 

Key words: relay protection, reliability, analog relay, digital protection, characteristics 

of protection. 

 

ʅʘ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʷʭ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ 35 ʢɺ ʚʦʟʥʠʢʘʶʪ ʤʝʞʬʘʟʥʳʝ ʢʦʨʦʪʢʠʝ 

ʟʘʤʳʢʘʥʠʷ, ʧʨʠʯʠʥʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʛʨʦʟʦʚʳʝ ʷʚʣʝʥʠʷ, ʛʦʣʦʣʝʜ, ʩʠʣʴʥʳʡ ʚʝʪʝʨ, 

ʟʘʛʨʷʟʥʝʥʠʷ ʠʟʦʣʷʪʦʨʦʚ ʠ ʜʨ. 

ɼʣʷ ʟʘʱʠʪʳ ɺʃ ï 35 ʢɺ ʧʨʠʤʝʥʷʶʪʩʷ ʪʨʝʭʩʪʫʧʝʥʯʘʪʳʝ ʪʦʢʦʚʳʝ ʟʘʱʠʪʳ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ʟʘʱʠʪʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʢʦʚʘʷ ʦʪʩʝʯʢʘ ʙʝʟ ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ, ʚ ʢʘʯʝʩʪʚʝ 

ʚʪʦʨʦʡ ï ʪʦʢʦʚʘʷ ʦʪʩʝʯʢʘ ʩ ʚʳʜʝʨʞʢʦʡ ʚʨʝʤʝʥʠ, ʥʘʟʥʘʯʝʥʠʝʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ 

ʦʪʢʣʶʯʝʥʠʝ ʣʠʥʠʠ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʂɿ ʚʥʝ ʟʦʥʳ ʜʝʡʩʪʚʠʷ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ. ɺ ʢʘʯʝʩʪʚʝ 

ʪʨʝʪʴʝʡ ʩʪʫʧʝʥʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʦʢʦʚʘʷ ʟʘʱʠʪʘ, ʥʘʟʥʘʯʝʥʠʝʤ ʢʦʪʦʨʦʡ 

ʷʚʣʷʝʪʩʷ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʧʝʨʚʳʭ ʩʪʫʧʝʥʝʡ ʩʚʦʝʡ ʟʘʱʠʪʳ, ʘ ʪʘʢʞʝ ʦʪʢʘʟʦʚ ʟʘʱʠʪ ʠ 

ʚʳʢʣʶʯʘʪʝʣʝʡ ʩʤʝʞʥʳʭ ʫʯʘʩʪʢʦʚ ʩʝʪʠ [1]. 

ʊʦʢʦʚʘʷ ʩʪʫʧʝʥʯʘʪʘʷ ʟʘʱʠʪʘ ʩʦʛʣʘʩʦʚʳʚʘʝʪʩʷ ʧʦ ʚʨʝʤʝʥʠ ʧʦ ʩʪʫʧʝʥʯʘʪʦʤʫ 

ʧʨʠʥʮʠʧʫ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʟʘʱʠʪʘʤʠ ʧʦʜʩʪʘʥʮʠʡ 35/10 ʢɺ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʢʦʧʣʝʥʠʶ 

ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʰʠʥʘʤ ʧʦʜʩʪʘʥʮʠʠ 110/35/10 ʢɺ. ʅʝʜʦʩʪʘʪʢʦʤ 

ʪʦʢʦʚʳʭ ʟʘʱʠʪ ʷʚʣʷʝʪʩʷ ʝʝ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʪʦʢʘ ʥʘʛʨʫʟʢʠ, ʤʘʣʘʷ ʟʦʥʘ ʟʘʱʠʪʳ ʧʝʨʚʦʡ 

ʩʪʫʧʝʥʠ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ. 

ʉʦʛʣʘʩʥʦ ʇʋʕ ʥʘ ʵʪʠʭ ʣʠʥʠʷʭ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʟʘʱʠʪʘ, 

ʥʦ, ʚ ʩʚʷʟʠ ʩʦ ʩʣʦʞʥʦʩʪʴʶ ʝʝ ʚʳʧʦʣʥʝʥʠʷ ʥʘ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʡ ʙʘʟʝ, ʦʥʘ ʥʝ ʥʘʰʣʘ 

ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʤʝʩʪʥʳʭ ʩʝʪʷʭ. ɼʠʩʪʘʥʮʠʦʥʥʘʷ ʟʘʱʠʪʘ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ 

ʟʘʱʠʪʦʡ, ʪʘʢ ʢʘʢ ʝʝ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʦʩʥʦʚʘʥ ʥʘ ʠʟʤʝʨʝʥʠʠ ʠ ʦʮʝʥʢʝ ʧʦʣʥʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ, ʢʦʪʦʨʦʝ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʨʘʩʩʪʦʷʥʠʶ ʦʪ ʤʝʩʪʘ ʫʩʪʘʥʦʚʢʠ ʟʘʱʠʪʳ ʜʦ ʪʦʯʢʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ. ʆʥʘ ʥʝ ʨʝʘʛʠʨʫʝʪ 
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ʥʘ ʪʦʢʠ ʥʘʛʨʫʟʢʠ, ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʣʫʯʰʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʝʣʝʢʪʠʚʥʦʩʪʴ 

[2;3]. 

ʇʨʘʚʠʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʟʘʱʠʪ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ 

ʚʳʙʦʨʘ ʪʠʧʘ ʠ ʚʳʧʦʣʥʝʥʠʷ ʝʝ ʫʩʪʨʦʡʩʪʚ. ɺ ʥʘʩʪʦʷʱʠʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʥʘʙʣʶʜʘʝʪʩʷ 

ʪʝʥʜʝʥʮʠʷ ʧʝʨʝʭʦʜʘ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʦʪ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʠ ʘʚʪʦʤʘʪʠʢʠ, 

ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʥʘ ʘʥʘʣʦʛʦʚʳʭ ʨʝʣʝ, ʢ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ ʨʝʣʝʡʥʦʡ 

ʟʘʱʠʪʳ. ʆʜʥʘʢʦ ʜʣʷ ʟʘʱʠʪʳ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʥʘʧʨʷʞʝʥʠʝʤ 35 ʢɺ ʚ ʤʝʩʪʥʳʭ ʩʝʪʷʭ ʜʦ 

ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ ʧʨʠʤʝʥʷʶʪʩʷ ʘʥʘʣʦʛʦʚʳʝ ʨʝʣʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ  

ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʚ ʤʝʩʪʥʳʭ ʩʝʪʷʭ ʚʳʷʚʣʝʥʳ ʨʷʜ ʧʨʠʯʠʥ (ʠʟʥʦʩ, ʧʦʚʨʝʞʜʝʥʠʷ ʠʟʦʣʷʮʠʠ  

ʧʦʜʚʠʞʥʳʭ ʯʘʩʪʝʡ, ʨʞʘʚʣʝʥʠʝ ʚʠʥʪʦʚ ʠ ʢʣʝʤʤʥʳʭ ʟʘʞʠʤʦʚ, ʠʟʥʦʩ ʚ ʤʝʭʘʥʠʯʝʩʢʦʡ ʯʘʩʪʠ 

ʨʝʣʝ), ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʫʩʣʦʞʥʷʶʪ ʥʘʜʝʞʥʫʶ ʨʘʙʦʪʫ ʟʘʱʠʪʳ. ʋʢʘʟʘʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʟʘʱʠʪ.  

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʟʘʱʠʪ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʄʇʈɿ ʠ ʘʥʘʣʦʛʦʚʳʭ ʟʘʱʠʪ. ɺ ʜʘʥʥʦʤ 

ʘʥʘʣʠʟʝ ʙʳʣʦ  ʧʨʠʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʘʢ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ, 

ʨʘʟʙʨʦʩ ʚʨʝʤʝʥʠ ʩʨʘʙʘʪʳʚʘʥʠʷ, ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʜʝʞʥʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʟʚʨʘʪʘ. 

ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ʘʥʘʣʦʛʦʚʳʭ ʨʝʣʝ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 10 ɺɸ, ʘ ʚ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʪʝʨʤʠʥʘʣʘʭ ï 5-7 ɺɸ. ʇʦʥʷʪʥʦ, ʯʪʦ ʨʝʣʝ, ʢʦʪʦʨʦʤʫ ʪʨʝʙʫʝʪʩʷ ʤʝʥʴʰʝ 

ʤʦʱʥʦʩʪʠ ʜʣʷ ʩʨʘʙʘʪʳʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʠ, 

ʢʦʪʦʨʳʝ ʧʦʪʨʝʙʣʷʶʪ ʙʦʣʴʰʫʶ ʤʦʱʥʦʩʪʴ. ʊʝʤ ʩʘʤʳʤ ʧʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ 

ʟʘʱʠʪ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ. 

ɺʘʞʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʟʘʱʠʪ ʷʚʣʷʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʥʘʜʝʞʥʦʩʪʠ ʠ ʚʦʟʚʨʘʪʘ [4]. 

ʂʦʵʬʬʠʮʠʝʥʪ ʥʘʜʝʞʥʦʩʪʠ ʫʯʠʪʳʚʘʝʪ ʧʦʛʨʝʰʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ. 

ɼʣʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʟʘʱʠʪ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʜʝʞʥʦʩʪʠ ʦʙʳʯʥʦ ʤʝʥʴʰʝ, ʯʝʤ 

ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʞʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʣʷ ʫʩʪʨʦʡʩʪʚ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ, ʧʦʩʪʨʦʝʥʥʳʭ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʘʥʘʣʦʛʦʚʳʭ ʨʝʣʝ. ʂʦʵʬʬʠʮʠʝʥʪ ʥʘʜʝʞʥʦʩʪʠ ʘʥʘʣʦʛʦʚʳʭ ʨʝʣʝ ʩʦʩʪʘʚʣʷʝʪ 1,1 

ï 1,2, ʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ï 0,95.  ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʝ ʟʘʱʠʪʳ 

ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʥʘʜʝʞʥʦʝ ʠ ʪʦʯʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ, ʯʝʤ 

ʘʥʘʣʦʛʦʚʳʝ. 

ʇʦʜ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʦʟʚʨʘʪʘ  ʟʘʱʠʪʳ  ʧʦʥʠʤʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʟʥʘʯʝʥʠʷ 

ʚʝʣʠʯʠʥʳ  ʚʦʟʚʨʘʪʘ ʢ ʟʥʘʯʝʥʠʶ ʚʝʣʠʯʠʥʳ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ.  ʂʦʵʬʬʠʮʠʝʥʪ ʚʦʟʚʨʘʪʘ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʘʥʘʣʦʛʦʚʳʭ ʨʝʣʝ ʩʦʩʪʘʚʣʷʝʪ 0,8, ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ï 0,96-0,97. 

ɺʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʟʚʨʘʪʘ ʄʇ ʨʝʣʝ ʧʦʟʚʦʣʠʪ ʩʝʪʠ ʨʘʙʦʪʘʪʴ ʩ ʚʳʩʦʢʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʈɿɸ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʟʚʨʘʪʘ Kʚ ʜʣʷ ʚʩʝʭ ʠʣʠ ʥʝʢʦʪʦʨʳʭ ʘʣʛʦʨʠʪʤʦʚ ʟʘʱʠʪʳ ʧʨʦʛʨʘʤʤʥʳʤ 

ʩʧʦʩʦʙʦʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʝʞʥʦʩʪʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʚ ʧʦʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʪʦʢʦʚʳʭ ʟʘʱʠʪ (ʄʊɿ, ʊʆ) ʤʝʞʜʫ ʩʨʘʙʘʪʳʚʘʥʠʝʤ (ʪʦʢ ʢ.ʟ.) ʠ ʚʦʟʚʨʘʪʦʤ - 

ʜʠʩʪʘʥʮʠʷ ʦʛʨʦʤʥʦʛʦ ʨʘʟʤʝʨʘ. ʊʘʤ, ʯʝʤ ʙʣʠʞʝ Kʚ ʢ ʝʜʠʥʠʮʝ, ʪʝʤ ʣʫʯʰʝ. 

ʎʠʬʨʦʚʳʝ ʨʝʣʝ ʟʘʱʠʪʳ, ʢʨʦʤʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘʢʞʝ 

ʠʤʝʶʪ ʨʷʜ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ [5]:  

1. ɺʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʢʦʥʪʨʦʣʷ - ʧʨʦʮʝʩʩʦʨʳ ʤʦʛʫʪ ʧʨʦʚʝʨʷʪʴ ʩʝʙʷ, ʧʝʨʠʬʝʨʠʡʥʳʝ 

ʩʭʝʤʳ ʠ ʥʝʢʦʪʦʨʳʝ ʧʦʜʢʣʶʯʝʥʥʳʝ ʚʭʦʜʳ ʠ ʚʳʭʦʜʳ ʧʦʜʩʪʘʥʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʥʝʧʨʝʨʳʚʥʦʩʪʴ 

ʢʘʪʫʰʢʠ ʦʪʢʣʶʯʝʥʠʷ.  

2. ɺʦʟʤʦʞʥʦʩʪʴ ʟʘʧʠʩʳʚʘʪʴ ʟʘʧʠʩʠ ʦ ʥʝʠʩʧʨʘʚʥʦʩʪʷʭ, ʧʦʢʘʟʳʚʘʶʱʠʝ, ʢʘʢ ʩʠʩʪʝʤʘ 

ʟʘʱʠʪʳ ʨʝʘʛʠʨʦʚʘʣʘ ʥʘ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʚ ʩʚʦʝʡ ʟʦʥʝ ʟʘʱʠʪʳ ʠʣʠ ʢ ʙʣʠʟʢʦʤʫ ʟʘʤʳʢʘʥʠʶ, 

ʜʣʷ ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʪʩʷ ʥʝ ʨʘʙʦʪʘʪʴ. 

3. ɺʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʪʦʢʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʦʩʪʦʷʥʠʷ ʧʦʜʢʣʶʯʝʥʥʳʭ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʚʳʢʣʶʯʘʪʝʣʝʡ, ʥʝʧʨʝʨʳʚʥʦ ʚʦ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʠʷ ʦʪʢʘʟʘ. ʈʝʣʝ ʤʦʛʫʪ 



ʄʘʪʝʨʠʘʣʳ  XLII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ                    
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ʚʳʯʠʩʣʷʪʴ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʠʥʦʛʜʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʝʨʘʪʠʚʥʳʭ ʮʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ 

SCADA. 

4. ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʯʝʨʝʟ ʧʦʨʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʫʜʘʣʝʥʥʳʡ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ 

ʨʝʟʫʣʴʪʘʪʘʤ ʟʘʱʠʪʳ ʩʠʩʪʝʤʥʳʡ ʤʦʥʠʪʦʨʠʥʛ, ʟʘʧʠʩʴ ʠ ʠʟʤʝʨʝʥʠʝ. 

5. ɺʦʟʤʦʞʥʦʩʪʴ ʦʪʢʣʶʯʝʥʠʷ ʠʣʠ ʟʘʢʨʳʪʠʷ ʚʳʢʣʶʯʘʪʝʣʝʡ ʠ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ ʯʝʨʝʟ 

ʚʳʭʦʜʳ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ, ʥʘ ʢʦʤʘʥʜʳ ʦʪ ʫʜʘʣʝʥʥʳʭ ʩʦʦʙʱʝʥʠʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠʣʠ ʦʪ 

ʟʘʧʨʦʩʦʚ ʢʥʦʧʢʠ ʥʘ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ ʨʝʣʝ. 

6. ʉʘʤʦʜʠʘʛʥʦʩʪʠʢʘ - ʥʝʧʨʝʨʳʚʥʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʘʤʦʧʨʦʚʝʨʢʘ ʮʠʬʨʦʚʳʭ ʨʝʣʝ 

ʧʦʟʚʦʣʷʝʪ ʧʝʨʩʦʥʘʣʫ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ ʚ ʠʭ ʠʩʧʨʘʚʥʦʩʪʠ ʠ ʥʘʜʸʞʥʦʩʪʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʧʨʠ 

ʂɿ. 

ʅʝʤʘʣʦʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʦʙʣʘʜʘʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʛʘʙʘʨʠʪʘʤʠ, ʮʠʬʨʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʨʝʘʣʠʟʫʝʪ ʘʣʛʦʨʠʪʤʳ ʚʩʝʭ ʟʘʱʠʪ ʠ 

ʫʩʪʨʦʡʩʪʚ ʘʚʪʦʤʘʪʠʢʠ, ʪʨʝʙʫʶʱʠʭʩʷ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʵʥʝʨʛʦʦʙʲʝʢʪʦʚ ʩʦʛʣʘʩʥʦ 

ʜʝʡʩʪʚʫʶʱʠʤ ʇʨʘʚʠʣʘʤ ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ (ʇʋʕ). ʇʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʝʥʦ 

ʛʠʙʢʦʝ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʪʝʨʤʠʥʘʣʘ ʟʘʱʠʪʳ: ʚ ʜʝʡʩʪʚʠʝ ʤʦʞʥʦ ʚʚʝʩʪʠ ʪʦʣʴʢʦ ʪʝ ʟʘʱʠʪʳ 

ʠ ʚʠʜʳ ʘʚʪʦʤʘʪʠʢʠ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪʩʷ. ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʪʝʨʤʠʥʘʣʫ 

ʚʥʝʰʥʠʭ ʟʘʱʠʪ, ʚ ʥʝʤ ʥʝ ʨʝʘʣʠʟʦʚʘʥʥʳʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʟʘʱʠʪ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʚʳʩʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʟʘʱʠʪ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʚʨʝʤʷ ʠʭ ʩʨʘʙʘʪʳʚʘʥʠʷ, ʯʪʦ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʴʶ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʚʝʣʠʯʠʥʫ ʫʱʝʨʙʘ 

ʦʪ ʧʝʨʝʨʳʚʦʚ ʚ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʠ. 

ɺʳʚʦʜ: 

1. ʇʝʨʝʭʦʜ ʦʪ ʘʥʘʣʦʛʦʚʳʭ ʨʝʣʝ ʢ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʤ ʟʘʱʠʪʘʤ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʱʠʪ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

2. ʇʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʟʘʱʠʪ ʦʪʢʨʳʚʘʝʪ ʨʷʜ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, 
ʢʦʪʦʨʳʝ ʫʧʨʦʱʘʶʪ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ. 

3. ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʟʘʱʠʪ ʧʦʟʚʦʣʷʝʪ ʩʦʚʤʝʱʘʪʴ ʨʘʙʦʪʫ 

ʥʝʩʢʦʣʴʢʠʭ ʟʘʱʠʪ ʠ ʘʚʪʦʤʘʪʠʢʠ ʚ ʦʜʥʦʤ ʫʩʪʨʦʡʩʪʚʝ. 
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ʇʈʆɹʃɽʄʓ ʀ ʇʋʊʀ ʈɽʐɽʅʀʗ ʕʅɽʈɻɽʊʀʏɽʉʂʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

ʊɸɼɾʀʂʀʉʊɸʅɸ 

 
ɸʥʥʦʪʘʮʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʘʨʘʤʝʪʨʳ ʩʦʩʪʦʷʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʊʘʜʞʠʢʠʩʪʘʥʘ. ɺʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʧʫʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʈʘʩʩʤʦʪʨʝʥʘ ʠ ʧʦʢʘʟʘʥʘ ʧʨʦʚʝʜʸʥʥʘʷ ʨʘʙʦʪʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʷ ʩʠʪʫʘʮʠʠ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʩʪʦʷʥʠʝ ʵʥʝʨʛʝʪʠʢʠ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʬʘʢʪʦʨ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʨʝʩʫʨʩʳ, ʵʢʦʥʦʤʠʢʘ. 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʊᴅʞʽʢʩʪʘʥʥʳש ʵʥʝʨʛʝʪʠʢʘʣʳץ ץʘʫʽʧʩʽʟʜʽʢ ʞʘסʜʘʡʳʥʳש 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʪʘʣʜʘʫ ʞʘʩʘʣסʘʥ. ʕʥʝʨʛʝʪʠʢʘʣʳץ ץʘʫʽʧʩʽʟʜʽʢʪʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽש ʥʝʛʽʟʛʽ 

ʧʨʦʙʣʝʤʘʣʘʨʳ ʤʝʥ ʦʥʳ ʰʝʰʫ ʞʦʣʜʘʨʳ ʘʡץʳʥʜʘʣסʘʥ. ʕʥʝʨʛʝʪʠʢʘʣʳץ ʢʝʰʝʥʜʝʛʽ 

ʵʥʝʨʛʝʪʠʢʘʣʳץ ץʘʫʽʧʩʽʟʜʽʢʪʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽש ʙʘסʳʪʪʘʨʳ ʤʝʥ ʞʘסʜʘʡʜʳ ʞʘץʩʘʨʪʫ 

ʙʦʡʳʥʰʘ ʞʘʩʘʣסʘʥ ʞײʤʳʩʪʘʨ ץʘʨʘʩʪʳʨʳʣʳʧ, ʢᴇʨʩʝʪʽʣʛʝʥ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʵʥʝʨʛʝʪʠʢʘʣʳץ ʞʘסʜʘʡ, ʵʥʝʨʛʝʪʠʢʘʣʳץ ʧʨʦʙʣʝʤʘʣʘʨ, ʵʥʝʨʛʝʪʠʢʘʣʳץ 

ʬʘʢʪʦʨ ʞᴅʥʝ ץʘʫʽʧʩʽʟʜʽʢ, ʨʝʩʫʨʩʪʘʨ, ʵʢʦʥʦʤʠʢʘ. 

Abstract. The article is devoted  to the analysis of parameters of energy safety of 

Tajikistan. The main problems and ways of ensuring energy safety have been identified. The 

work on ensuring energy safety and improving the situation of energy complex was carried out 

in this article. 

Key words: state of electric power industry, problems of electric power, energy factor and 

safety, resources, economy. 

 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ ʩʬʝʨʝ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʠ ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʥʝʨʛʠʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. ɸʢʪʫʘʣʴʥʦʩʪʴ 

ʧʨʦʙʣʝʤʳ ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʝʱʸ ʚ ʩʝʨʝʜʠʥʝ ʍʍ ʚʝʢʘ, ʢʦʛʜʘ ʧʨʦʠʟʦʰʝʣ ʪʦʧʣʠʚʥʦʡ 

ʢʨʠʟʠʩ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʨʘʟʨʘʟʠʣʘʩʴ ʢʦʥʢʫʨʝʥʮʠʷ ʤʝʞʜʫ ʛʠʛʘʥʪʩʢʠʤʠ ʢʦʤʧʘʥʠʷʤʠ ʟʘ 

ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ. ʆʜʥʘʢʦ, ʜʦ ʩʠʭ ʧʦʨ, ʥʝ ʧʦʷʚʠʣʠʩʴ ʢʦʥʢʨʝʪʥʳʝ ʠ ʯʝʪʢʠʝ 

ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ. ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʫʩʢʦʨʠʣ ʪʝʤʧ ʨʘʟʚʠʪʠʷ ʠ ʚʥʝʜʨʝʥʠʝ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʧʨʦʠʟʦʰʣʠ 

ʤʘʩʰʪʘʙʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʥʠʞʝʥʠʷ ʜʦʣʠ ʵʥʝʨʛʦʝʤʢʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚ. ʊʘʢʠʝ ʤʝʨʳ ʧʦʟʚʦʣʠʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʤʷʛʯʠʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʪʘʢʦʛʦ 

ʢʨʠʟʠʩʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠ ʝʱʸ ʥʘ ʜʦʣʛʠʝ ʛʦʜʳ ʚʧʝʨʝʜ ʨʝʰʝʥʠʝ ʛʣʦʙʘʣʴʥʦʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʩʪʝʧʝʥʠ ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ ʥʘ ʝʜʠʥʠʮʫ 

ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ɺɺʇ [1].  

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʷʚʣʷʝʪʩʷ 

ʩʥʠʞʝʥʠʝ ʫʜʝʣʴʥʦʡ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʵʢʦʥʦʤʠʢʠ. ʆʥʦ ʪʨʝʙʫʝʪ ʨʘʮʠʦʥʘʣʴʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ 

ʩʪʨʫʢʪʫʨʳ, ʯʪʦ ʠ ʧʨʝʜʧʨʠʥʠʤʘʝʪʩʷ ʩʦ ʩʪʦʨʦʥʳ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʩʪʨʘʥʳ ʚ ʚʠʜʝ ʠʥʪʝʥʩʠʚʥʳʭ 

ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨ ʧʦ ʵʢʦʥʦʤʠʠ ʪʦʧʣʠʚʘ ʠ ʵʥʝʨʛʠʠ, ʪʦ ʝʩʪʴ ʠʜʸʪ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʘʷ ʧʦʣʠʪʠʢʘ. ʆʜʥʘʢʦ, ʪʘʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʘʶʪ ʩʚʦʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʚʠʜʝ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʩʥʠʞʝʥʠʷ ʥʘʛʨʫʟʦʢ ʚ ʩʝʪʷʭ.  

ʂ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ  ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʫʜʝʣʷʝʪʩʷ ʦʛʨʦʤʥʦʝ ʚʥʠʤʘʥʠʝ. 

ʊʘʜʞʠʢʠʩʪʘʥ ʦʙʣʘʜʘʝʪ ʦʛʨʦʤʥʳʤʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʩʯʝʨʧʘʝʤʳʤʠ ʟʘʧʘʩʘʤʠ 

ʛʠʜʨʦʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʟʘʥʠʤʘʷ ʚʦʩʴʤʦʝ ʤʝʩʪʦ ʚ ʤʠʨʝ ʧʦ ʠʭ ʦʙʱʝʤʫ ʧʦʪʝʥʮʠʘʣʫ ʠ ʧʝʨʚʦʝ 
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ʤʝʩʪʦ ʧʦ ʠʭ ʟʘʧʘʩʘʤ. ʉʪʨʘʥʘ ʩʪʘʨʘʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʨʝʩʫʨʩʳ. ʆʩʦʙʝʥʥʦ ʚ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʝ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ɻʕʉ ʨʘʟʣʠʯʥʦʡ ʤʦʱʥʦʩʪʠ [2]. 

ʆʙʲʝʢʪʠʚʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʪʘʢʦʡ ʧʦʣʠʪʠʢʠ ʥʘʧʨʘʚʣʝʥʳ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ ʩʦʟʜʘʥʠʶ ʫʥʠʢʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. ɺ ʊʘʜʞʠʢʠʩʪʘʥʝ ʥʘ 

ʩʦʮʠʘʣʴʥʫʶ ʦʙʩʪʘʥʦʚʢʫ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʠʤʝʥʥʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʩʝʢʪʦʨ, 

ʧʦʩʢʦʣʴʢʫ ʫʨʦʚʝʥʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʬʦʨʪʘ ʠ ʩʪʝʧʝʥʴ ʜʦʩʪʫʧʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪ ʠ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʛʨʘʞʜʘʥ 

ʩʪʨʘʥʳ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʦ ʫʜʝʣʷʝʪ ʥʝʤʘʣʦʝ ʚʥʠʤʘʥʠʝ ʠ ʢ ʩʦʩʪʦʷʥʠʶ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʦʪʦʨʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠ ʥʘʮʠʦʥʘʣʴʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ.  

ʅʝ ʦʙʣʘʜʘʷ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʟʘʧʘʩʘʤʠ ʩʚʦʠʭ ʥʝʬʪʷʥʳʭ ʠ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʊʘʜʞʠʢʠʩʪʘʥ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʨʠʤʝʨ ʫʩʧʝʰʥʦʛʦ, ʨʘʟʚʠʚʘʶʱʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʝʰʘʷ ʟʘʜʘʯʠ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ, ʥʘ ʦʩʥʦʚʝ ʫʤʝʣʦʛʦ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʚ 

ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʅʘʣʠʯʠʝ ʪʝʢʫʱʠʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʛʝʥʝʨʠʨʫʶʱʠʭ ʤʦʱʥʦʩʪʝʡ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʩʧʫʙʣʠʢʠ. 

ɺʚʝʜʝʥʠʝ ʪʘʢʦʡ ʧʦʣʠʪʠʢʠ ʜʘʝʪ ʥʘʰʝʡ ʩʪʨʘʥʝ ʰʘʥʩ ʩʪʘʪʴ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʵʢʩʧʦʨʪʝʨʦʚ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʩʦʩʝʜʥʠʝ ʩʪʨʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ. ɺ 

ʩʪʨʘʥʝ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʥʘʣʠʯʠʝ ʢʦʥʢʫʨʝʥʪʥʦʡ ʮʝʥʳ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, 

ʵʬʬʝʢʪʠʚʥʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʨʷʜ ʜʨʫʛʠʭ 

ʬʘʢʪʦʨʦʚ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʊʘʜʞʠʢʠʩʪʘʥ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʪʝʭʥʠʯʝʩʢʠ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʜʦʩʪʫʧʥʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʣʷ ʩʦʩʝʜʥʠʭ ʠ ʙʣʠʟʣʝʞʘʱʠʭ ʩʪʨʘʥ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ ʤʠʨʘ ʥʘʮʝʣʝʥʳ ʥʘ ʜʦʩʪʠʞʝʥʠʝ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʘ ʫ ʤʝʥʝʝ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʠʣʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. ɺʦʟʨʘʩʪʘʶʱʠʡ ʩʧʨʦʩ ʥʘ ʵʥʝʨʛʝʪʠʢʫ 

ʪʨʝʙʫʝʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʩʪʘʚʦʢ, ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ ʠ ʨʘʟʚʠʪʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ [1]. 

ɺ ʊʘʜʞʠʢʠʩʪʘʥʝ ʚʦʧʨʦʩ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʩʦʙʦ ʘʢʪʫʘʣʴʥʳʤ. 

ʇʦʩʢʦʣʴʢʫ ʩʪʨʘʥʘ ʥʝ ʦʙʣʘʜʘʝʪ ʦʛʨʦʤʥʳʤʠ ʟʘʧʘʩʘʤʠ ʥʝʬʪʠ ʠ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʟʘʧʘʩʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʝʬʪʷʥʳʝ ʠ ʫʛʣʝʚʦʜʦʨʦʜʥʳʝ ʪʦʧʣʠʚʘ ʠʤʧʦʨʪʠʨʫʶʪʩʷ ʠʟ ʩʦʩʝʜʥʠʭ ʠʣʠ ʜʘʞʝ 

ʠʟ ʜʘʣʴʥʠʭ ʩʪʨʘʥ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʤʠʨʝ ʦʙʲʝʤʳ ʟʘʧʘʩʦʚ ʥʝʬʪʠ, ʛʘʟʘ ʠ ʫʛʣʷ ʥʝ ʙʝʩʢʦʥʝʯʥʳ. 

ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʟʘʩʪʘʚʣʷʝʪ ʛʦʩʫʜʘʨʩʪʚʦ ʝʱʝ ʨʘʟ ʜʫʤʘʪʴ ʦʙ ʵʥʝʨʛʝʪʠʢʝ, ʵʢʦʣʦʛʠʠ ʠ 

ʵʢʦʥʦʤʠʢʝ ʢʘʢ ʦ ʝʜʠʥʦʤ ʤʝʭʘʥʠʟʤʝ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʣʶʙʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʵʪʦʤʫ, 

ʜʣ̫ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʢʨʘʱʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ ʥʝʵʬʬʝʢʪʠʚʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʠʟ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʟ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʥʫʪʨʝʥʥʠʭ ʟʘʧʘʩʦʚ ʧʨʠʨʦʜʥʦʛʦ ʨʝʩʫʨʩʘ.  

ʆʜʥʠʤ ʠʟ ʘʩʧʝʢʪʦʚ, ʧʨʠʚʣʝʢʘʶʱʝʡ ʚʥʠʤʘʥʠʝ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʷʚʣʷʶʪʩʷ ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʟʘʙʦʪʘ ʦ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. 

ʉʪʦʠʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩʪʦʠʤʦʩʪʴ ʵʥʝʨʛʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʥʘ ʫʩʪʘʥʦʚʢʝ, ʨʘʙʦʪʘʶʱʝʡ ʥʘ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʤ ʠʩʪʦʯʥʠʢʝ, ʟʘʤʝʪʥʦ ʚʳʰʝ, ʯʝʤ ʥʘ ʢʨʫʧʥʳʭ ɻʕʉ, ʊʕʉ ʠʣʠ ɸʕʉ. ʆʜʥʘʢʦ 

ʚʳʩʦʢʘʷ ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʟʘʩʪʘʚʣʷʝʪ ʩʪʨʘʥʳ ʤʠʨʘ ʟʘʜʫʤʘʪʴʩʷ ʦ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʧʨʠʤʝʥʝʥʠʠ 

ʪʘʢʠʭ ʫʩʪʘʥʦʚʦʢ, ʚ ʩʚʷʟʠ ʩ ʪʷʞʝʣʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ.  

ʅʘ ʨʷʜʫ ʵʪʠʭ ʩʪʨʘʥ ʧʣʘʥʳ ʠ ʩʪʨʘʪʝʛʠʷ ʥʘʰʝʡ ʩʪʨʘʥʳ ʪʦʞʝ ʦʩʥʦʚʘʥʳ ʧʦ ʵʪʠʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ. ʆʜʥʠʤ ʠʟ ʢʨʫʧʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʝʪʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʢʦʪʦʨʦʝ 

ʠʤʝʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʷʚʣʷʝʪʩʷ ʥʘʯʘʣʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʣʦʪʠʥʳ ʈʦʛʫʥʩʢʦʡ 

ɻʕʉ ʥʘ ʙʝʨʝʛʫ ʨʝʢʠ ɺʘʭʰ. ɺ ʦʢʪʷʙʨʝ 2016 ʛʦʜʘ, ʚ ʛʦʨʦʜʝ ʈʦʛʫʥʝ, ʆʩʥʦʚʘʪʝʣʴ ʤʠʨʘ ʠ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʝʜʠʥʩʪʚʘ ï ʃʠʜʝʨ ʥʘʮʠʠ, ʇʨʝʟʠʜʝʥʪ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʕʤʦʤʘʣʠ 

ʈʘʭʤʦʥ ʜʘʣ ʩʪʘʨʪ ʥʘʯʘʣʫ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʣʦʪʠʥʳ ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʥʘ ʙʝʨʝʛʫ ʨʝʢʠ ɺʘʭʰ. ʕʪʦ 

ʚʘʞʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʮʝʣʴʶ ʧʨʦʜʦʣʞʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʥʘ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʦʙʲʝʢʪʝ ʈʦʛʫʥʩʢʦʡ ɻʕʉ, ʢʦʥʝʯʥʘʷ ʮʝʣʴ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝ 
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ʧʦʣʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ. ʆʙ ʵʪʦʤ ʩʘʤ ʃʠʜʝʨ ʥʘʮʠʠ ʕʤʦʤʘʣʠ ʈʘʭʤʦʥ 

ʩʢʘʟʘʣ  ʩʣʝʜʫʶʱʝʝ: çéʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʵʪʦʛʦ ʚʘʞʥʦʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʦʙʲʝʢʪʘ ʩʣʫʞʠʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʦʡʥʦʡ ʞʠʟʥʠ ʩʝʛʦʜʥʷʰʥʠʭ ʠ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ. 

ʈʦʛʫʥʩʢʘʷ ɻʕʉ ʩʦʟʜʘʩʪ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ, ʠ ʚ ʮʝʣʦʤ, ʜʣʷ 

ʧʨʦʛʨʝʩʩʘ ʚʩʝʭ ʩʬʝʨ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʪʨʘʥʳ. ʇʦʩʣʝ ʩʜʘʯʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʧʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʦʪʢʨʳʪʠʷ ʚ ʩʪʨʘʥʝ ʜʝʩʷʪʢʘ ʤʘʣʳʭ ʠ ʢʨʫʧʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʩʦʟʜʘʥʠʝ ʪʳʩʷʯʠ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪé.è [4]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʢ ʯʠʩʣʫ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦ ʜʦʩʪʠʞʝʥʠʶ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʦʪʥʦʩʷʪʩʷ ʥʘʯʘʣʦ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʥʘ ʈʦʛʫʥʩʢʦʡ 

ɻʕʉ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʉʘʥʛʪʫʜʠʥʩʢʦʡ ɻʕʉ-1 ʠ ɻʕʉ-2, ʥʘʯʘʣʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ CASA-

1000, ʤʦʜʝʨʥʠʟʘʮʠʷ ʅʫʨʝʢʩʢʦʡ ɻʕʉ, ʩʜʘʯʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʵʣʝʛʘʟʦʚʳʭ ɿʈʋ-220ʢɺ ʠ ɿʈʋ-

500ʢɺ ʚ ʛʦʨʦʜʝ ʅʫʨʝʢʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦʜʩʪʘʥʮʠʠ çʃʦʣʘʟʦʨè, ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ ʃʕʇ - 220 

ʢɺ çʃʦʣʘʟʦʨ-ʍʘʪʣʦʥè, ʵʣʝʢʪʨʦʧʦʜʩʪʘʥʮʠʠ çʍʘʪʣʦʥè, ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ ʃʕʇ - 500ʢɺ çʖʛ-

ʉʝʚʝʨè, ʟʘʧʫʩʢ ʪʝʧʣʦʵʣʝʢʪʨʦʮʝʥʪʨʘʣʠ ɼʫʰʘʥʙʝ-2 ʤʦʱʥʦʩʪʴʶ  300 ʤʝʛʘʚʘʪʪ [5]. ɺ ʮʝʣʦʤ, 

ʟʘ 25 ʣʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚʚʝʜʝʥʦ ʩʚʳʰʝ 1300 ʤʝʛʘʚʘʪʪ 

ʥʦʚʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʤʦʱʥʦʩʪʝʡ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʝ, ʥʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ. ʇʦʩʣʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʵʪʦʛʦ, ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʦʛʦ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʦʙʲʝʢʪʘ, ʊʘʜʞʠʢʠʩʪʘʥ ʚ ʙʫʜʫʱʝʤ, ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʘʥʳ - ʵʢʩʧʦʨʪʸʨʘ ʜʝʰʝʚʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʵʣʝʢʪʨʠʯʝʩʪʚʦʤ ʥʝ ʪʦʣʴʢʦ ʩʝʙʷ, ʥʦ ʠ 

ʩʦʩʝʜʥʠʝ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʩʪʨʘʥʳ. ɺʦʜʘ, ʥʘʢʘʧʣʠʚʘʝʤʘʷ ʚ ʝʸ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʚ ʩʝʟʦʥʳ 

ʟʘʩʫʭʠ ʠ ʤʘʣʦʚʦʜʴʷ, ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʢʨʫʧʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚʦʜʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʊʘʜʞʠʢʠʩʪʘʥ ʩʜʝʣʘʣ ʝʱʝ ʦʜʠʥ ʚʘʞʥʝʡʰʠʡ ʰʘʛ ʚ ʧʣʘʥʝ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɽʱʸ ʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʩ ʟʘʧʫʩʢʦʤ ʘʛʨʝʛʘʪʦʚ ɻʕʉ çʈʦʛʫʥè, ʥʘʰʘ ʩʪʨʘʥʘ ʚʥʝʩʸʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ 

ʨʝʰʝʥʠʝ ʪʘʢʠʭ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʯʝʣʦʚʝʯʝʩʪʚʘ ʢʘʢ ʵʥʝʨʛʝʪʠʢʘ ʠ ʵʢʦʣʦʛʠʷ  
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ʊ. ɼʘʫʤʝʥʦʚ1,a, ʄ.ʊ. ʂʳʟʛʘʨʠʥʘ1,a 

1ɸʣʤʘʪʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʥʝʨʛʝʪʠʢʠ ʠ ʩʚʷʟʠ, ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 
aphysics@aues.kz 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʆʂʆʃʆʈɽɿʆʅɸʅʉʅʓʍ ʗɺʃɽʅʀʁ ɼʃʗ 

ʕʅɽʈɻʆʉɹɽʈɽɾɽʅʀʗ ɺ ʎɽʇʀ ʇʈʆʄʓʐʃɽʅʅʆʁ ʏɸʉʊʆʊʓ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʧʦʩʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʟʦʥʘʥʩʥʳʭ ʷʚʣʝʥʠʡ ʜʣʷ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. ʇʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. ʇʨʝʜʣʘʛʘʝʤʘʷ 

ʩʭʝʤʘ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʥʘʧʨʷʞʝʥʠʝ ʩ 220ɺ ʜʦ 380ɺ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ, ʨʝʟʦʥʘʥʩ, ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ. 

ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ ʵʥʝʨʛʠʷ װʥʝʤʜʝʫ װʰʽʥ ʨʝʟʦʥʘʥʩʪʳײץ ץʙʳʣʳʩʪʘʨʜʳ ץʦʣʜʘʥʫ 

ᴅʜʽʩʽ ײʩʳʥʳʣʜʳ. ʕʥʝʨʛʠʷ װʥʝʤʜʝʫ ʢʦʵʬʬʠʮʠʝʥʪʽ ʝʩʝʧʪʝʣʛʝʥ. ɹʝʨʽʣʛʝʥ ʩʳʟʙʘ ʢʝʨʥʝʫʜʽ 220 

ɺ-ʪʘʥ 380ɺ-ץʘ ʜʝʡʽʥ װʣʢʝʡʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʵʥʝʨʛʠʷ װʥʝʤʜʝʫ, ʨʝʟʦʥʘʥʩ, ʵʥʝʨʛʠʷ װʥʝʤʜʝʛʽʰ ʪʝʭʥʦʣʦʛʠʷʣʘʨ. 

Abstract. The method of using resonant phenomena for energy saving is suggested in 

the article. The energy saving coefficient is calculated. The suggested scheme allows to increase 

the voltage from 220V to 380V. 

Key words: energy saving, resonance, energysaving technology. 

 

ʀʟʚʝʩʪʥʘ ʨʘʙʦʪʘ çʈʝʟʦʥʘʥʩʥʳʡ ʫʩʠʣʠʪʝʣʴ ʤʦʱʥʦʩʪʠ ʪʦʢʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʳè, 

ʚ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʷʚʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʨʝʟʦʥʘʥʩʘ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ 

ʢʦʣʝʙʘʪʝʣʴʥʦʤ ʢʦʥʪʫʨʝ ʧʦʩʨʝʜʩʪʚʦʤ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ [1]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʨʠʛʠʥʘʣʴʥʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʩ ʢʦʤʧʝʥʩʘʮʠʝʡ 

ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʧʨʷʞʝʥʠʷ ʩ 220 ɺ ʜʦ 380 ɺ.  

ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ 

ʪʦʢʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʥʜʫʢʪʠʚʥʳʝ ʥʘʛʨʫʟʢʠ, ʪʦʢʠ ʢʦʪʦʨʳʭ ʦʪʩʪʘʶʪ ʧʦ ʬʘʟʝ ʦʪ 

ʥʘʧʨʷʞʝʥʠʡ ʧʠʪʘʶʱʝʛʦ ʠʩʪʦʯʥʠʢʘ. ɸʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʪʘʢʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʠ ʟʘʜʘʥʥʳʭ 

ʟʥʘʯʝʥʠʷʭ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʟʘʚʠʩʠʪ ʝʱʝ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʦʱʥʦʩʪʠ jcos .  

ɽʩʣʠ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ ʟʘʜʘʶʪʩʷ ʝʛʦ ʥʘʧʨʷʞʝʥʠʝ Uʠ ʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ P, ʪʦ ʩ 
ʠʟʤʝʥʝʥʠʝʤ jcos  ʠʟʤʝʥʷʝʪʩʷ ʠ ʪʦʢ ʧʦʪʨʝʙʠʪʝʣʷ, ʉ ʫʤʝʥʴʰʝʥʠʝʤ jcos  ʧʦʪʨʝʙʠʪʝʣʷ ʝʛʦ 

ʪʦʢ ʚʦʟʨʘʩʪʘʝʪ: 
 

     .
cosjU

P
I =      (1) 

 

ɻʝʥʝʨʘʪʦʨʳ, ʧʠʪʘʶʱʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʥʦʤʠʥʘʣʴʥʫʶ ʤʦʱʥʦʩʪʴ nnn IUS =  ʠ ʧʨʠ ʟʘʜʘʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ U   ʤʦʛʫʪ ʙʳʪʴ ʥʘʛʨʫʞʝʥʳ 

ʪʦʢʦʤ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʤ ʥʦʤʠʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ʇʦʵʪʦʤʫ, ʫʚʝʣʠʯʝʥʠʝ ʪʦʢʘ ʧʦʪʨʝʙʠʪʝʣʷ 

ʚʩʣʝʜʩʪʚʠʝ ʩʥʠʞʝʥʠʷ ʝʛʦ jcos  ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʝʜʝʣʦʚ. ʏʪʦʙʳ ʪʦʢ 

ʛʝʥʝʨʘʪʦʨʘ ʥʝ ʙʳʣ ʚʳʰʝ ʥʦʤʠʥʘʣʴʥʦʛʦ ʪʦʢʘ ʧʨʠ ʩʥʠʞʝʥʠʠ jcos  ʧʦʪʨʝʙʠʪʝʣʷ, 

ʥʝʦʙʭʦʜʠʤʦ ʩʥʠʞʘʪʴ ʝʛʦ ʘʢʪʠʚʥʫʶ ʤʦʱʥʦʩʪʴ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʛʝʥʝʨʘʪʦʨ ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ 

ʥʘʛʨʫʞʝʥ ʧʦ ʪʦʢʫ ʠ ʥʝʜʦʛʨʫʞʝʥ ʧʦ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ. 

ʀʜʝʷ ʧʦʚʳʰʝʥʠʷ jcos  ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ʆʙʱʠʡ ʪʦʢ ʠʥʜʫʢʪʠʚʥʦʛʦ 

ʧʦʪʨʝʙʠʪʝʣʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʩʦʩʪʦʷʱʠʤ ʠʟ ʘʢʪʠʚʥʦʡ ʠ ʨʝʘʢʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ. 

ɸʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʧʦʪʨʝʙʠʪʝʣʷ ʧʨʠ ʜʘʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʢʪʠʚʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʦʢʘ aUIP= , ʧʦʵʪʦʤʫ ʧʨʠ ʟʘʜʘʥʥʦʤ ʟʥʘʯʝʥʠʠ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ 
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ʘʢʪʠʚʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʪʦʢʘ ʜʦʣʞʥʘ  ʦʩʪʘʚʘʪʴʩʷ ʥʝʠʟʤʝʥʥʦʡ. ʉʥʠʟʠʪʴ ʪʦʢ ʧʦʪʨʝʙʠʪʝʣʷ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʨʝʘʢʪʠʚʥʦʛʦ ʪʦʢʘ ʠʥʜʫʢʪʠʚʥʦʛʦ 

ʧʦʪʨʝʙʠʪʝʣʷ. ʕʪʦ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʪʦʣʴʢʦ ʧʫʪʝʤ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʢʘʢʦʛʦ-

ʣʠʙʦ ʧʨʠʝʤʥʠʢʘ ʩ ʝʤʢʦʩʪʥʳʤ ʪʦʢʦʤ. ʊʘʢʠʤ ʧʨʠʝʤʥʠʢʦʤ ʤʦʞʝʪ ʙʳʪʴ ʙʘʪʘʨʝʷ ʩʧʝʮʠʘʣʴʥʦ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʵʪʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʦʚ. 

ʇʦʢʘʞʝʤ ʧʨʠʤʝʨ ʧʦʜʩʯʝʪʘ ʝʤʢʦʩʪʠ ʙʘʪʘʨʝʠ ʢʦʥʜʝʥʩʘʪʦʨʦʚ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʢʣʶʯʠʪʴ ʧʘʨʘʣʣʝʣʴʥʦ ʠʥʜʫʢʪʠʚʥʦʤʫ ʧʦʪʨʝʙʠʪʝʣʶ ʩ ʧjcos , ʯʪʦʙʳ ʜʦʚʝʩʪʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʱʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʜʦ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ jcos .  

ʅʘ ʨʠʩ. 1ʘ ʧʦʢʘʟʘʥʘ ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʩʭʝʤʘ ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʙʘʪʘʨʝʠ  ʢʦʥʜʝʥʩʘʪʦʨʦʚ, ʘ 

ʥʘ ʨʠʩ.1 ʙ - ʝʝ ʚʝʢʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ. 
 

 
 

ʀʟ ʜʠʘʛʨʘʤʤʳ ʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʜʦʚʝʜʝʥʠʷ ʫʛʣʘ ʩʜʚʠʛʘ ʬʘʟ ʫʩʪʘʥʦʚʢʠ ʜʦ ʟʘʜʘʥʥʦʛʦ 

ʟʥʘʯʝʥʠʷ j ʝʤʢʦʩʪʥʘʷ ʚʝʪʚʴ ʜʦʣʞʥʘ ʠʤʝʪʴ ʪʦʢ, ʨʘʚʥʳʡ ʨʘʟʥʦʩʪʠ ʨʝʘʢʪʠʚʥʳʭ ʪʦʢʦʚ 

ʧʦʪʨʝʙʠʪʝʣʷ ʜʦ ʢʦʤʧʝʥʩʘʮʠʠ ʫʛʣʘ ʩʜʚʠʛʘ ʬʘʟ ʨʧI  ʠ ʧʦʩʣʝ ʢʦʤʧʝʥʩʘʮʠʠ ʫʛʣʘ ʩʜʚʠʛʘ                  

ʬʘʟ ʨI : 

    .ʨʨʧC III -=     (2) 

 

ʀʟ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʳ ʵʪʠ ʪʦʢʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʯʝʨʝʟ ʘʢʪʠʚʥʳʡ ʪʦʢ 

ʧʦʪʨʝʙʠʪʝʣʷ ʘI : 

                          ʧʘʨʧ tgII j=    ʠ    jtgII ʘʨ= . 

 

ʇʦʵʪʦʤʫ ʚʳʨʘʞʝʥʠʝ (2) ʤʦʞʥʦ ʧʝʨʝʧʠʩʘʪʴ ʚ ʚʠʜʝ 
 

    )( jj tgtgII ʧʘC -= .     (3) 
 

ʋʯʪʝʤ, ʯʪʦ 
U

P
ICUI ʘʉ == ,w , ʦʪʢʫʜʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʩʢʦʤʦʝ ʟʥʘʯʝʥʠʝ 

ʝʤʢʦʩʪʠ ʙʘʪʘʨʝʠ ʢʦʥʜʝʥʩʘʪʦʨʦʚ: 

    )(
2

jj
w

tgtg
U

P
C ʧ-= .    (4) 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʝʟʦʥʘʥʩ ʥʘʧʨʷʞʝʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʮʝʧʠ ʠʟ r, L                 

ʠ C. ʈʝʟʦʥʘʥʩ ʥʘʩʪʫʧʘʝʪ ʧʨʠ ʯʘʩʪʦʪʝ 0w, ʢʦʛʜʘ 
 

                  
C

L
0

0

1

w
w = ,           (5) 
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ʘ ʜʦʙʨʦʪʥʦʩʪʴ ʢʦʥʪʫʨʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
 

   
rCrr

L
Q

r

w

w
===

0

0 1
,                        (6) 

ʛʜʝ 

                
C

L
=r  

 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʝʟʦʥʘʥʩʥʦʛʦ ʢʦʥʪʫʨʘ. ʇʨʠ ʚʥʝʩʝʥʠʠ ʧʦʥʷʪʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʨʘʩʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ ʢ ʨʝʟʦʥʘʥʩʥʦʡ ʯʘʩʪʦʪʝ ʢʦʥʪʫʨʘ [2]: 
 

               
0

0

w

ww
d

-
= ,              (7) 

 

ʧʨʠ ʯʘʩʪʦʪʝ, ʙʣʠʟʢʦʡ ʢ ʨʝʟʦʥʘʥʩʥʦʡ 1<<d , ʧʦʵʪʦʤʫ 

 

              2)2(1 dQrZ +º ;                                 (8) 
 

 

               ;2 dj Qarctgº           (9) 
 

 

               
2)2(1 dQ

E
I

+
º .          (10) 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʧʦʩʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʢʦʣʦʨʝʟʦʥʘʥʩʥʳʭ ʷʚʣʝʥʠʡ 

ʜʣʷ ʵʢʦʥʦʤʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʧʦʪʨʝʙʠʪʝʣʝʤ, ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʦʚʘʥʘ ʙʘʪʘʨʝʷ 

ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʧʝʨʝʜ ʥʘʛʨʫʟʢʦʡ - ʪʨʝʭʬʘʟʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʩʦʝʜʠʥʝʥʥʦʛʦ ʟʚʝʟʜʦʡ.  

ʋʩʪʘʥʦʚʢʘ ʩʦʩʪʦʠʪ ʠʟ ʘʤʧʝʨʤʝʪʨʦʚ ɸ1, ɸ2, ʚʦʣʴʪʤʝʪʨʘ V, ʝʤʢʦʩʪʝʡ65,, CCC  ʠ 

ʪʨʝʭʬʘʟʥʦʛʦ ʜʚʠʛʘʪʝʣʷ (ʨʠʩ. 2) 
 

 
ʈʠʩ. 2 ï  Cʭʝʤʘ ʧʨʝʜʣʘʛʘʝʤʦʡ ʫʩʪʘʥʦʚʢʠ 

 

ɸʤʧʝʨʤʝʪʨ ɸ1 ʠʟʤʝʨʷʝʪ ʪʦʢ ʚ ʩʝʪʠ, ɸ2 - ʪʦʢ ʚ ʜʚʠʛʘʪʝʣʝ, V - ʥʘʧʨʷʞʝʥʠʝ ʥʘ 

ʦʙʤʦʪʢʝ ʜʚʠʛʘʪʝʣʷ. ɽʤʢʦʩʪʴ ʉ ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ ʧʘʨʘʣʣʝʣʴʥʦ ʚʢʣʶʯʝʥʥʳʭ ʝʤʢʦʩʪʝʡ, ʯʝʪʳʨʝ 

ʠʟ ʢʦʪʦʨʳʭ ʚʳʚʝʜʝʥʳ ʥʘ ʧʝʨʝʜʥʶʶ ʧʘʥʝʣʴ ʫʩʪʨʦʡʩʪʚʘ. ɺʳʧʦʣʥʷʝʤ ʨʘʙʦʪʫ ʚ ʩʣʝʜʫʶʱʝʤ 

ʧʦʨʷʜʢʝ: 

1. ɺʢʣʶʯʘʝʤ ʦʙʱʫʶ ʮʝʧʴ U0=220 ɺ. ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʢʣʶʯʘ ʂ ʠʤʝʝʤ: 
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U0=220 ɺ, Iʜʚ = 0.29 ɸ, Ic = 0.48 ɸ. ʄʦʱʥʦʩʪʴ ʚ ʩʝʪʠ P1=U0Ic, ʄʦʱʥʦʩʪʴ 

ʜʚʠʛʘʪʝʣʷ P2=UʜʚIʜʚ 

2. ɺʢʣʶʯʘʝʤ ʚʩʝ ʝʤʢʦʩʪʠ  ʉ ʧʦʦʯʝʨʝʜʥʦ, ʘ ʉ6=10 ʤʢʌ. 

3. ɺʳʢʣʶʯʘʝʤ ʢʣʶʯ ʂ, ʜʚʠʛʘʪʝʣʴ ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʘʪʴ, ʫʤʝʥʴʰʘʷ ʝʤʢʦʩʪʴ 

ʠʟʤʝʥʷʝʤ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʝ ʉ6 ï U. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ: 
 

ʊʘʙʣʠʮʘ 1 - ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ 
 

ʉ(ʤʢʌ) 7.5 8.5 9.5 10.5 11.5 

U/U0 0.43 0.46 0.49 0.51 0.53 

U (ɺ) 94.6 101.2 107.8 112.2 117.7 

Iʜʚ (ɸ) 0.88 1.03 1.12 1.19 1.26 

Ic (ɸ) 0.65 0.63 0.62 0.61 0.59 

Uʜʚ (ɺ) 346 370 380 392 400 

P1 (ɺʪ) 143 138.6 136.4 134.2 129.8 

P2 (ɺʪ) 304.5 381.1 425.6 466.5 504 

P2/P1 2.13 2.75 3.12 3.48 3.88 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ (ʂʕʉ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ P2/P1. ʇʨʠ 

ʥʦʤʠʥʘʣʴʥʦʤ ʣʠʥʝʡʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʥʘ ʜʚʠʛʘʪʝʣʝ Uʜʚ (ɺ)=380 ɺ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, 

ʂʕʉ=3.12. 
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ʕʃɽʂʊʈ ʕʅɽʈɻʀʗʉʓʅ תʅɽʄɼɽʋɼɯר ʊʀɯʄɼɯ ɹɸנʓʊʓ ï ɹɸʃɸʄɸʃʓ 

ʕʅɽʈɻʀʗ ʂᴆɿɼɽʈɯʅ ʇɸʁɼɸʃɸʅʋ 

 

ɸשʜʘʪʧʘ. ʕʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʟ ץʦסʘʤʜʘ ʘʜʘʤʜʘʨʜʳש ᴇʤʽʨ ʩװʨʫʽ ʤװʤʢʽʥ ʝʤʝʩʪʝʡ 

ʞʘסʜʘʡסʘ ʞʝʪʪʽ. פʘʨʘʧʘʡʳʤ סʘʥʘ ʤʳʩʘʣ: ʝʛʝʨ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳ ʙʦʣʤʘʩʘ, װʡʽשʽʟʜʝʛʽ 

ʪʝʣʝʜʠʜʘʨ, ʪʦשʘʟʳʪץʳʰ, ʪʝʣʝʬʦʥʳשʳʟ ʽʩʪʝʥ ʰʳסʘʜʳ, ʢʠʽʤ װʪʽʢʪʝʡ ʘʣʤʘʡʩʳʟ, ʢʦʤʧʴʶʪʝʨ 

 ʡ ʩʝʢʽʣʜʽ: ʵʥʝʨʛʠʷʩʳʟ ʟʘʫʳʪʪʘʨ ʤʝʥ ʽʨʽ ʢᴅʩʽʧʦʨʳʥʜʘʨװ ʣʢʝʥװ ʦʩʘ ʘʣʤʘʡʩʳʟ. ᴄʣʝʤ ʜʝץ

ʞײʤʳʩ ʽʩʪʝʫʽʥ ʪʦץʪʘʪʘʜʳ, ʘʣ ʦʣʘʨ ʙʦʣʤʘʩʘ, ʘʟʳץ-ʪװʣʽʢ ᴇʥʜʽʨʽʣʽʧ, ʢʠʽʤ-ʢʝʰʝʢ 

ʰʳסʘʨʳʣʤʘʡʜʳ, ʞײʤʳʩʩʳʟʜʳץ ʙʝʣʝש ʘʣʘʜʳ, ʘʜʘʤʜʘʨ ʢʝʜʝʡʰʽʣʽʢʢʝ ײʰʳʨʘʡʜʳ. ɹʳʣʘʡʰʘ 



ʄʘʪʝʨʠʘʣʳ  XLII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ                    

ʥʘ ʪʝʤʫ çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘ», 18. 04. 2018 ʛ., ʊʦʤ 2 
 

 

 

35 
 

ʘʡʪץʘʥʜʘ, ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳ - ʪײʪʘʩ ᴅʣʝʤ ʵʢʦʥʦʤʠʢʘʩʳʥʳש ʙװʣʢʽʣʜʝʧ ʩʦסʳʧ ʪײʨסʘʥ 

çץʘʥʪʘʤʳʨʳè. ɸʜʘʤʟʘʪʪʳש ʩʘʥʳ ʘʨʪץʘʥ ʩʘʡʳʥ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ʪײʪʳʥʫ ץʘʞʝʪʪʽʣʽʛʽ ʜʝ 

ʘʨʪʘ ʪװʩʝʨʽ ʘʥʳץ. ʕʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ װʥʝʤʜʝʫ ʟʘʤʘʥ ʪʘʣʘʙʳʥʘ ʘʡʥʘʣʳʧ ʞʘʪץʘʥʳ ʦʩʳʜʘʥ ʘץ 

ʙʝʣʛʽʣʽ.ʆʩʳ ʤᴅʩʝʣʝʥʽ ʰʝʰʫ ʙʽʟ װʰʽʥ ʜʝ, ʙʽʟʜʽש ʙʦʣʰʘסʳʤʳʟ װʰʽʥʜʝ ʪʠʛʽʟʝʨ ʧʘʡʜʘʩʳ ʤʦʣ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʘʣʴʪʝʨʥʘʪʠʚʪʽ ʵʥʝʨʛʠʷ, ʵʥʝʨʛʠʷ װʥʝʤʜʝʫ, ʛʝʦʪʝʨʤʘʣʴʜʽ ʵʥʝʨʛʠʷ. 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ ʚ ʦʙʱʝʩʪʚʝ ʙʝʟ ʣɻʝʢʪʨʦʵʥʝʨʛʠʠ 

ʩʪʘʣʘ ʧʨʘʢʪʠʯʝʩʢʠʡ ʥʝʚʦʟʤʦʞʥʦʡ. ʇʨʦʩʪʦʡ ʪʦʤʫ ʧʨʠʤʝʨ: ʝʩʣʠ ʦʪʢʣʶʯʠʪʴ ʜʦʤʘ 

ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʪʦ ʪʝʣʝʚʠʟʦʨ, ʭʦʣʦʜʠʣʴʥʠʢ, ʪʝʣʝʬʦʥ ʦʩʪʘʥʫʪʩʷ ʙʝʟ ʧʠʪʘʥʠʷ ʠ ʚʩʷ ʜʦʤʘʰʥʷʷ 

ʪʝʭʥʠʢʘ ʧʝʨʝʩʪʘʥʝʪ ʨʘʙʦʪʘʪʴ. ʅʘʰ ʤʠʨ ʧʦʭʦʞ ʥʘ ʙʦʣʴʰʦʡ ʜʦʤ: ʙʝʟ ʵʥʝʨʛʠʡ ʚʩʝ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ ʠ ʢʨʫʧʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʝʨʝʩʪʘʥʫʪ ʨʘʙʦʪʘʪʴ, ʯʪʦ ʧʨʠʚʝʜʸʪ ʢ 

ʤʘʣʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʦʜʝʞʜʳ, ʨʘʩʧʨʦʩʪʨʘʥʠʪʩʷ ʙʝʟʨʘʙʦʪʠʮʘ, ʠ 

ʯʝʣʦʚʝʯʝʩʪʚʦ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʜʚʝʨʛʥʝʪʩʷ ʚ ʥʠʱʝʪʫ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʵʣʝʢʪʨʠʯʝʩʪʚʦ 

ʷʚʣʷʝʪʩʷ "ʢʨʦʚʝʥʦʩʥʳʤ ʩʦʩʫʜʦʤ" ʚʩʝʡ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʠ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚʳʛʦʜʥʦ ʜʣʷ ʥʘʩ 

ʠ ʜʣʷ ʥʘʰʝʛʦ ʙʫʜʫʱʝʛʦ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʵʥʝʨʛʠʷ, ʥɻʝʨʛʦʩʙʝʨʝʞʝʥʠʝ,   ʛʝʦʪʝʨʤʘʣʴʥʘʷ 

ʵʥʝʨʛʠʷ 

 Abstract. To date, a person's life in a society without electricity has become a practical 

impossibility. A simple example of this: if you turn off the house electricity, TV, refrigerator, 

phone will be left without power and all home appliances will stop working. Our world is like a 

big house: without energy, all electrical installations, and large enterprises will stop working, 

which will lead to small production of food, clothing, unemployment will spread and practical 

people will be exposed to poverty. In other words, electricity is the "blood vessel" of the entire 

world economy. It is well known that energy saving becomes in demand and the solution of this 

problem is beneficial for us and for our future. 

Key words: alternative energy, energy conservation geothermal energy. 

 

 ʘʣʘʡ ʙʦʣʘʜʳ ʜʝʛʝʥץ ʳסʙʦʣʘʰʘ שʘʣʘʤʰʘʨʜʳס ,ʳʜʘסʨײʪ ץʥʜʝ ʵʥʝʨʛʝʪʠʢʘʣʳװʘʟʽʨʛʽ ʢפ

ʩײʨʘץ ʪʫʳʥʜʘʡʜʳ. ɸʜʘʤʟʘʪʳʥ ʥʝ ʢװʪʫʜʝ ï ʵʥʝʨʛʝʪʠʢʘʣʳץ ʪʘʧʰʳʣʳץ ʧʘ ʥʝʤʝʩʝ 

ʵʥʝʨʛʝʪʠʢʘʣʳץ ʙʘʨʰʳʣʳץ ʧʘ? ɻʘʟʝʪʪʝʨʜʝ ʞᴅʥʝ ᴅʨ ʪװʨʣʽ ʞʫʨʥʘʣʜʘʨʜʘ ʵʥʝʨʛʝʪʠʢʘʣʳץ 

ʢʨʠʟʠʩ ʪʫʨʘʣʳ ʤʘץʘʣʘʣʘʨ ʢᴇʧʪʝʧ ʢʝʟʜʝʩʝʪʽʥ ʙʦʣʜʳ.ʄײʥʘʡ װʰʽʥ ʩʦסʳʩʪʘʨ 

ʪʫʳʥʜʘʧ,ʤʝʤʣʝʢʝʪʪʝʨʜʽש ʙʽʨʽ ᴇʨʢʝʥʜʝʧ ʙʽʨʽ ײץʣʜʳʨʘʧ ʞʘʪʳʨ,װʢʽʤʝʪʪʝʨ ʘʫʳʩʫʜʘ. 

ɸʜʘʤʜʘʨʜʳש ʤʘʪʝʨʠʘʣʜʳץ ,ʩʦʥʜʘʡ ʘץ ʤᴅʜʝʥʠ ʜʝשʛʝʡʽ ʦʣʘʨʜʳײץ שʟʳʨʳʥʜʘסʳ ʵʥʝʨʛʠʷ 

ʤᴇʣʰʝʨʽʥʝ ʪʽʢʝʣʝʡ ʪᴅʫʝʣʜʽ.ɾʝʨ ץʦʡʥʘʫʳʥʜʘסʳ ץʘʟʙʘʣʘʨʜʳ ʘʣʫ,ʤʝʪʘʣʜʳ ʙʘʣץʳʪʫ,װʡʜʽ 

ʪײʨסʳʟʫ,ץʘʥʜʘʡ ʜʘ ʙʽʨ ʟʘʪʪʳ ʞʘʩʘʫ װʰʽʥ ʵʥʝʨʛʠʷ ʞײʤʩʘʣʘʜʳ.פʘʟʽʨʛʽ ʢʝʟʜʝʛʽ ʜװʥʝ ʞװʟʽʥʜʝʛʽ 

ʵʥʝʨʛʝʪʠʢʘʣʳץ ʪʘʧʰʳʣʳץ ,ʵʣʝʢʪʨʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽש ʘʣʴʪʝʨʥʘʪʠʚʪʽ ʢᴇʟʜʝʨʽʥʝ 

ʘʫʳʩʫʜʳש ʤʘשʳʟʜʳʣʳסʳʥ ʢᴇʨʩʝʪʝʜʽ. 

ʍʘʣʳץʘʨʘʣʳץ ʵʥʝʨʛʝʪʠʢʘ ʘʛʝʥʪʪʽʛʽʥʽש ʜʝʨʝʢʪʝʨʽʥʝ ʩװʡʝʥʩʝʢ, ᴅʣʝʤʜʝ ʞʳʣ ʩʘʡʳʥ 

ʵʥʝʨʛʠʷʥʳ ʧʘʡʜʘʣʘʥʫ ʢᴇʨʩʝʪʢʽʰʽ ᴇʩʽʧ ʙʘʨʘʜʳ. ʄᴅʩʝʣʝʥ, 1990 ʞʳʣ ʤʝʥ  2008 ʞʳʣ 

ʘʨʘʣʳסʳʥʜʘ ʵʥʝʨʛʠʷʥʳ ʧʘʡʜʘʣʘʥʫ ʢᴇʨʩʝʪʢʽʰʽ ᴅʨ ʘʜʘʤ ʙʘʩʳʥʘ ʰʘץץʘʥʜʘ 10 ʧʘʡʳʟʜʘʥ ʘʩʩʘ, 

ʢʝʡʽʥʛʽ ʞʳʣʜʘʨʳ ʙײʣ ʢᴇʨʩʝʪʢʽʰ ʙʽʨʥʝʰʝ ʝʩʝʛʝ ʘʨʪץʘʥ. ʄʘʤʘʥʜʘʨʜʳש ʧʽʢʽʨʽʥʰʝ, ʵʥʝʨʛʠʷסʘ 

ʩײʨʘʥʳʩʪʳש ʙײʣʘʡ ʘʨʪʫʳ ʦʥʳש ʪʘʧʰʳʣʳסʳʥ ʪʫʜʳʨʫʳ ʤװʤʢʽʥ. ɹײʜʘʥ ʰʳסʘʪʳʥ ʙʽʨ ʞʦʣ - 

ʙʘʣʘʤʘʣʳ ʵʥʝʨʛʠʷʥʳ ʜʘʤʳʪʫ. פʘʟʘץʩʪʘʥʥʳש ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʳ ʢװʥ, ʞʝʣ ʵʥʝʨʛʝʪʠʢʘʩʳʥ 

ʜʘʤʳʪʫסʘ ץʦʣʘʡʣʳ. 

ɾʘץʳʥʜʘ ʙװʢʽʣ ᴅʣʝʤʜʝ ʞᴅʥʝ ʙʽʟʜʽש ʝʣʽʤʽʟʜʝ ʜᴅʩʪװʨʣʽ ʝʤʝʩ ʞʘשʘʨʪʳʣʘʪʳʥ ʵʥʝʨʛʠʷ 

ʢᴇʟʜʝʨʽʥ ʧʘʡʜʘʣʘʥʘʪʳʥ ʵʣʝʢʪʨ ʩʪʘʥʮʠʷʣʘʨʳ ʙʘʨסʘʥ ʩʘʡʳʥ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. ᴄʟʽʨʛʝ 

ʦʣʘʨ ʢʝש ᴇʥʝʨʢᴅʩʽʧʪʽʢ ץʦʣʜʘʥʫʜʳ ʪʘʧʧʘʜʳ ʞᴅʥʝ ʦʣʘʨ ᴇʥʜʽʨʝʪʽʥ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʳװ שʣʝʩʽ 

ʪᴇʤʝʥ (ʰʘʤʘʤʝʥ 2%), ʦʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽ ʜʝ ʪᴇʤʝʥ, ʙʽʨʘץ ʦʣʘʨ ᴇʪʝ ᴅʨʪװʨʣʽ, ʞᴅʥʝ ʝש 

ʙʘʩʪʳʩʳ, ʪʘʙʠסʘʪ ʙʽʟʛʝ ʙʝʨʽʣʛʝʥ ʙʦʩ ʵʥʝʨʛʠʷʥʳ ʧʘʡʜʘʣʘʥʘʜʳ. ʐʳסʳʩʪʘʨ ʤײʥʜʘʡ ʵʣʝʢʪʨ 

ʩʪʘʥʮʠʷʣʘʨʳʥ ײץʨʫ ʞᴅʥʝ ʦʣʘʨסʘ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ װʰʽʥ ץʘʞʝʪ.  
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ʂװʥ ʵʣʝʢʪʨ ʩʪʘʥʮʠʷʣʘʨʳ ʢװʥ ʵʥʝʨʛʠʷʩʳʥ ʢװʥ ʵʣʝʢʪʨ ʩʪʘʥʮʠʷʣʘʨʳʥʳש ʢᴇʤʝʛʽʤʝʥ 

ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʘ ʘʡʥʘʣʜʳʨʘʜʳ. ɹײʣ ʵʣʝʢʪʨ ץʫʘʪ ʢᴇʟʜʝʨʽ ʢװʥ ʩᴅʫʣʝʣʝʨʽʥʽש ʙʘʩʳʤ ʢװʥʜʝʨʽ 

ʙʘʩʳʤ ʘʫʤʘץʪʘʨʜʘ ʞʝʢʝ ʪײʨסʳʥ װʡʣʝʨʜʽ, ʞʳʣʳʞʘʡʣʘʨʜʳ, ʙʘʩʩʝʡʥʜʝʨʜʽ ʞʳʣʳʪʫסʘ ʞᴅʥʝ 

ʞʘʨʳץʪʘʥʜʳʨʫסʘ ʘʨʥʘʣסʘʥ. ʄʳʩʘʣʳ, ʙװʛʽʥ ɻʝʨʤʘʥʠʷʜʘ 100 ʤʳסשʘ ʞʫʳץ ʢװʥ ʰʘʪʳʨʳ, ʘʣ 

ɸפʐ-ʪʘ - 1,5 ʤʠʣʣʠʦʥʥʘʥ ʘʩʪʘʤ.  

ɾʝʣ ʵʣʝʢʪʨ ʩʪʘʥʮʠʷʣʘʨʳ ʞʝʣ ʞʝʣʽʩʽʥ ʧʘʡʜʘʣʘʥʘʜʳ, ʦʥʳ ʵʣʝʢʪʨ ʞʝʣ ʞʝʣʽʩʽʥʝ 

ʘʡʥʘʣʜʳʨʘʜʳ. ʆʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʞʝʣʜʽ ʘʫʘ ʨʘʡʳ ʙʘʩʳʤ ʞʝʨʣʝʨʜʝ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. 

ʄʳʩʘʣʳ, ʦʨʪʘʰʘ ʞʝʣ ʞʳʣʜʘʤʜʳסʳ 4,7 ʤ/ʩ ʙʦʣʘʪʳʥ ʂʦʣʘ ʪװʙʝʛʽʥʜʝ, ʙʘʨʣʳץ ʞʝʣ 

 ʟ ʤʠʣʣʠʦʥʥʘʥװʨʘʤʘ ʐʪʘʪʪʘʨʜʘ ʞײפ .ʨʘʡʜʳײץ ʫʘʪʳ ʰʘʤʘʤʝʥ 400 ʢɺʪץ שʳʣʘʨʳʥʳסʦʥʜʳʨץ

ʘʩʪʘʤ ʞʝʢʝ ʞʝʣ ʜʠʽʨʤʝʥʜʝʨʽ ʙʘʩʩʝʡʥʜʝʨʜʝ ʩʫʜʳ ʞʳʣʳʪʫ, ʞʳʣʳʞʘʡʣʘʨʜʳ ʞʳʣʳʪʫ ʞᴅʥʝ 

ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ץʦʣʜʘʥʳʣʘʜʳ. 

ɸʣʴʪʝʨʥʘʪʠʚʪʽ ʵʥʝʨʛʠʷ ʢᴇʟʜʝʨʽ - ʙײʣ ʢװʥ, ʞʝʣ, ʞʝʨ, ʩʫ ʘסʳʥʜʘʨʳʥʳש ʵʥʝʨʛʠʷʣʘʨʳʥ 

 .ʦʣʜʘʥʘ ʙʘʩʪʘʜʳץ ʳʥ ʘʨʘʜʘץʥʜʘʡ ʵʥʝʨʛʠʷ ʢᴇʟʜʝʨʽʥ ʧʘʡʜʘʣʘʥʫʜʳ ʘʜʘʤʟʘʪ ʞʘײʦʣʜʘʥʫ. ʄץ

ʂװʥʜʝʣʽʢʪʽ ץʦʣʜʘʥʳʣʘʪʳʥ ʦʪʳʥ ʢᴇʟʽʥ ץʘʡʪʘ ץʘʨʘʧ, ʜװʥʠʝ ʞװʟʽʥʽס שʘʣʳʤʜʘʨʳ ʘʣʴʪʝʨʥʘʪʠʚʪʽ 

ʵʥʝʨʛʠʷ ʢᴇʟʜʝʨʽʥ ץʦʣʜʘʥʫʜʳ ײʩʳʥʜʳ. ɸʣʴʪʝʨʥʘʪʠʚʪʽ ʵʥʝʨʛʠʷʥʳש ʝש ʙʘʩʪʳ ʘʨʪʳץʰʳʣʳסʳ 

ʵʢʦʣʦʛʠʷʣʳץ ʪʘʟʘʣʳסʳ ʞᴅʥʝ ץʦʣʞʝʪʽʤʜʽʣʽʛʽ. פʦʨʰʘסʘʥ ʦʨʪʘʥʳ ץʦʨסʘʫ ʪʘʣʘʧʪʘʨʳʥʳש ᴇʩʫʽ, 

ʵʥʝʨʛʝʪʠʢʘסʘ ʙʘʩץʘ ʢᴇʟ ץʘʨʘʩʪʳ ʪʘʣʘʧ ʝʪʝʜʽ ï ʙʽʟ ץʦʨʰʘסʘʥ ʦʨʪʘסʘ ʟʠʷʥ ʢʝʣʪʽʨʝʪʽʥ ʝʰʪʝשʝ 

 .ʦʣʜʘʥʙʘʫʳʤʳʟ ʢʝʨʝʢץ

ʂװʥ ʞᴅʥʝ ʞʝʣ ʵʥʝʨʛʠʷʣʘʨʳ ʘʜʘʤʟʘʪץʘ ʢʝשʽʥʝʥ ʪʘʥʳʤʘʣ, ʙʽʨʘץ ʦʣʘʨʜʳש ʰʳʥʘʡʳ 

ʧʦʪʝʥʮʠʘʣʳ ʪʫʨʘʣʳ ʩᴇʟ ץʦʟסʘʣʤʘʡʜʳ. ʂװʥʤʝʥ ʪʫʜʳʨʳʣʘʪʳʥ ʢװʥ ʵʥʝʨʛʠʷʩʳʥʳש ʢװʰʪʽʣʽʛʽ 

ʩʦʥʰʘʤʘ, ʞʘʟסʳ ʰʫʘץ ʢʝʟʽʥʜʝʛʽ 1 ʩʘסʘʪʪʘסʳ ʵʥʝʨʛʠʷ ץʫʘʪʳʥʳש ʢᴇʣʝʤʽ ʙװʢʽʣ ʜװʥʠʝ ʞװʟʽ ʙʽʨ 

ʞʳʣʜʘ ʪײʪʳʥʘʪʳʥ ʵʥʝʨʛʠʷ ץʫʘʪʳʥʘ ʧʘʨʘ-ʧʘʨ. ɽʛʝʨ ʙʽʟ ʩʦʣ ʵʥʝʨʛʠʷʥʳש ʞװʟʜʝʥ ʙʽʨ ʙᴇʣʽʛʽʥ 

ʠʛʝʨʩʝʢ, ʦʥʜʘ ʙʽʟʛʝ ʝʰץʘʰʘʥ ʤײʥʘʡ, ʛʘʟ ʥʝʤʝʩʝ ʵʥʝʨʛʠʷʥʳש ʙʘʩץʘ ʜʘ ʪװʨʣʝʨʽʥ ʧʘʡʜʘʣʘʥʫ 

 .ʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʤʘʩ ʝʜʽץ

ʄᴅʩʝʣʝ ʙײʣ ʵʥʝʨʛʠʷʥʳץ שʦʣ ʞʝʪʣʽʤʜʽʣʽʛʽʥʜʝ ʝʤʝʩ, ʘʣ ʦʥʳ ʪװʨʣʝʥʜʽʨʫʛʝ ץʘʞʝʪ 

ʪʝʭʥʦʣʦʛʠʷʜʘ. פʘʟʽʨʛʽ ʢʝʟʜʝ ʢᴇʧʪʝʛʝʥ ʘʣʜʳסשʳ ץʘʪʘʨʣʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ײʩʳʥʳʣʫʜʘ, ʙʽʨʘץ 

ʦʣʘʨʜʳ ץʦʣʜʘʥʫסʘ ץʘʟʽʨʛʽ ʢʝʟʜʝʛʽ ʥʘʨʳץʪʘ ʦʨʳʥ ʘʣסʘʥ ʵʥʝʨʛʝʪʠʢʘʣʳץ ʢʦʨʧʦʨʘʮʠʷʣʘʨ ʞʦʣ 

ʙʝʨʤʝʡʜʽ. ʂװʥ - ᴅʨ ʪװʨʣʽ ᴅʜʽʩʪʽ ץʦʣʜʘʥʳʧ ʧʘʡʜʘʣʘʥʫסʘ ʤװʤʢʽʥ ʪʝʛʽʥ ץʦʣʞʝʪʽʤʜʽ ʵʥʝʨʛʠʷ 

ʢᴇʟʽ. ʂװʥ ʢᴇʟʽʥʽש ʵʥʝʨʛʠʷʩʳʥ װʰ ʥʝʛʽʟʛʽ ᴅʜʽʩʧʝʥ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ: ʙײʣ ʞʳʣʫ, ʦʥʳ ʢװʥ 

ʢᴇʟʽʥʝʥ ʰʳʥʘʡʳ ʪװʨʜʝ ʘʣʘʤʳʟ, ʦʥʳ ץʦʩʳʤʰʘ ʞʳʣʫʜʳ ʘʟ ʢᴇʣʝʤʜʝ ץʦʣʜʘʥʫ װʰʽʥ 

 ʳ ʩʫʜʳסʘʫʳʟʜʘʨʜʘץ ʡʣʝʨ ʤʝʥװ ʘʥ ʢʝʟʜʝ ʝʩʢʝʨʫ ʢʝʨʝʢ; ʞʳʣʫ, ʦʥʳסʠʤʘʨʘʪʪʘʨʜʳ ʞʦʙʘʣʘס

ʞʳʣʳʪʫ װʰʽʥ ץʦʣʜʘʥʫ; ʵʣʝʢʪʨʦʥʜʳ ײץʨʳʣסʳʣʘʨ ʞᴅʥʝ ʞʘʨʳץʪʘʥʜʳʨʫ ʞײʤʳʩ ʽʩʪʝʫ װʰʽʥ 

ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ʪʫʜʳʨʫ װʰʽʥ ʢװʥ ʵʥʝʨʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʫ. 

 ʘסʳʥ ʵʣʝʢʪʨʵʥʝʨʛʠʷסʥ ʞʘʨʳװʣ ᴅʜʽʩ ʢײʜʝʧ ʘʪʘʣʘʜʳ, ʙ ץʰʽʥʰʽ ᴅʜʽʩ  ʬʦʪʦʚʦʣʴʪʪʳת

ʪװʨʣʝʥʜʽʨʫ. ʌʦʪʦʚʦʣʴʪʪʳץ ʞװʡʝʜʝ ʞʘʨʳץ ʢᴇʟʽʥ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʘ ʪװʨʣʝʥʜʽʨʝʪʽʥ 

 ʘʙʘʪʳʥʘʥץ ʙʽʨ ʥʝʤʝʩʝ ʝʢʽ שʨʘʤʥʳײץ ʡʝ ʞʘʨʪʳʣʘʡ ᴇʪʢʽʟʛʽʰװʦʣʜʘʥʳʣʘʜʳ. ɾץ ʪʘʨץʷʰʳײ

ʪײʨʘʜʳ. ɾʘʨʳײ ץʷʰʳץʪʘʨסʘ ʪװʩʢʝʥ ʢʝʟʜʝ ʵʣʝʢʪʨ ᴇʨʽʩʽʥ ʪʫʜʳʨʘʜʳ, ʦʣ ץʘʙʘʪ ʘʨʘʩʳʤʝʥ ᴇʪʽʧ 

ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ʪʫʜʳʨʘʜʳ. ɾʘʨʳץ ʘסʳʥʳ ʢᴇʧ ʙʦʣסʘʥ ʩʘʡʳʥ ʵʣʝʢʪʨ ʘסʳʥʳ ʜʘ ʢᴇʙʝʡʝʜʽ. 

ʂװʥ ʵʥʝʨʛʠʷʩʳ ʢᴇʧʪʝʛʝʥ ʵʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʘʨʪʳץʰʳʣʳץʪʘʨʳʥʘ 

ʞᴅʥʝ ʜᴅʣʝʣʜʝʥʛʝʥ ʩʝʥʽʤʜʽʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʳש ʥʝʛʽʟʛʽ ʢᴇʟʽ ʙʦʣʫʳ 

ʤװʤʢʽʥ. ʂװʥ ʵʥʝʨʛʠʷʩʳʥʘ ᴇʪʫʜʽש ʙʽʨʥʝʰʝ ʩʝʙʝʧʪʝʨʽʥ ʢʝʣʪʽʨʫʛʝ ʙʦʣʘʜʳ: 

ʢװʥ ʵʥʝʨʛʠʷʩʳ ʞʘʥʘʨ ʤʘʡ ʨʝʪʽʥʜʝ ʢװʥʥʽץ שʦʨʝʢʪʝʫ ʢᴇʟʽʥ סʘʥʘ ץʦʣʜʘʥʘʜʳ, ʙײʣ ʟʠʘʥʜʳ 

ʟʘʪʪʘʨʜʳש ʙᴇʣʽʥʽʧ ʰʳסʫʳʥ ʪʫʜʳʨʤʘʡʜʳ ʞᴅʥʝ ʞʘhʘʥʜʳץ ʞʳʣʫ ʧʨʦʮʝʩʩʽʥ ʘʟʘʡʪʫסʘ ʩʝʙʝʙʽʥ 

ʪʠʛʽʟʝʜʽ; PV ʞװʡʝʩʽ ץʘʫʽʧʩʽʟ ʞᴅʥʝ ʞʦסʘʨʳ ʩʝʥʽʤʜʽ, PV ʤʦʜʫʣʽʥʽש ʪײʪʳʥʫ ʫʘץʳʪʳ- 30 ʞʳʣ; 

PV ʤʦʜʫʣʜʝʨʽ ץʘʡʪʘ ᴇשʜʝʣʫʛʝ ʞʘʪʘʜʳ, ʩʦʥʜʳץʪʘʥ ᴇʥʜʽʨʽʩʪʽʢ ʧʨʦʮʝʩʩʪʝ ץʦʣʜʘʥʳʣʘʪʳʥ 

(ʢʨʝʤʥʠʡ, ʰʳʥʳ, ʘʣʶʤʠʥʠʡ, ʞᴅʥʝ ʪ.ʙ.), ץʘʡʪʘ ʧʘʡʜʘʣʥʫסʘ ʙʦʣʘʜʳ; ʢװʥ ʤʦʜʫʣʜʝʨʽ 

ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʞײʤʳʩ ʽʩʪʝʡʜʽ ʞᴅʥʝ ץʦʥʜʳʨʫסʘ ʞʝשʽʣ; ʢװʥ ʞװʡʝʣʝʨʽ ʘʫʳʣʜʳץ ʞʝʨʣʝʨʜʝ 

 ʡʝʣʝʨʤʝʥװʞ ;(ʞʝʨʣʝʨʜʝ ץʘ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷ ʢᴇʟʽ ʞʦץʙʘʩ) ʦʩʳʤʰʘ ʢᴇʤʝʢ ʙʝʨʝʜʽץ

ʰʘʪʳʨʣʘʨʜʳ ʞᴅʥʝ ʪʘסʳ ʙʘʩץʘ ʙᴇʣʽʢʪʝʨʽʥ ץʘʧʪʘʧ, סʠʤʘʨʘʪʪʘʨʜʳש ʵʥʝʨʛʝʪʠʢʘʣʳץ 
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ʰʳסʳʥʜʘʨʳʥ ʘʟʘʡʪʫסʘ ʞʦʣ ʙʝʨʝʜʽ; PV ʞװʡʝʩʽ ʰʫ ʰʳסʘʨʤʘʡʜʳ ʞᴅʥʝ ᴅʨ ʪװʨʣʽ ʵʩʪʝʪʠʢʘʣʳץ 

ʪײʨסʳʜʘʥ ץʦʣʜʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʂʝʤʰʽʣʽʢʪʝʨʽʥʝ ʢʝʣʝʪʽʥ ʙʦʣʩʘץ, ʢװʥ ʵʥʝʨʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ʬʦʪʦʵʣʝʢʪʨʣʽʢ 

ʵʣʝʤʝʥʪʪʝʨ ץʳʟסʘʥ ʢʝʟʜʝ ʦʣʘʨʜʳש  ʵʬʬʝʢʪʠʚʪʽʣʽʛʽ ʪᴇʤʝʥʜʝʡʜʽ, ʩʦʥʜʳץʪʘʥ ʩʘʣץʳʥʜʘʪʫ 

ʞװʡʝʩʽʥ ץʦʣʜʘʥʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ, ʥʝʛʽʟʽʥʝʥ ʩʫʤʝʥ ʩʘʣץʳʥʜʘʪʫ. 30 ʞʳʣ ʧʘʡʜʘʣʘʥסʘʥʥʘʥ ʩʦש 

ʬʦʪʦʵʣʝʢʪʨʣʽʢ ʵʣʝʤʝʥʪʪʝʨʜʽש ʵʬʬʝʢʪʠʚʪʽʣʽʛʽ ʪᴇʤʝʥʜʝʡʜʽ. ᴆʟ ʞײʤʳʩʳʥ ʘʪץʘʨסʘʥʥʘʥ ʩʦש 

ʬʦʪʦʵʣʝʤʝʥʪʪʝʨʜʽש ʘʟ ʤᴇʣʰʝʨʽʥʽײץ שʨʘʤʳʥʜʘ ʢʘʜʤʠ ʙʘʨ, ʩʦʥʜʳץʪʘʥ ʦʥʳ ʘʰʳץ ʘʣʘסשʘ 

ʪʘʩʪʘʫסʘ ʙʦʣʤʘʡʜʳ,ʷסʥʠ ץʦʩʳʤʰʘ ʞʦʶ ʞʦʣʜʘʨʳʥ ץʘʨʘʩʪʳʨʫ ʢʝʨʝʢ. ɹʽʨʘץ ʝװ שʣʢʝʥ 

ʢʝʤʰʽʣʽʛʽ ï ʙײʣ ץʘʟʽʨʛʽ ʵʥʝʨʛʠʷ ʪװʨʣʝʨʽʤʝʥ ײץʥʳ ʙʦʡʳʥʰʘ ʙᴅʩʝʢʝʣʝʩʪʽʢʢʝ ʪװʩʝ ʘʣʤʘʫʳ. 

ʕʥʝʨʛʠʷʥʳש ʙʘʩץʘ ʜʘ ץʦʣ ʞʝʪʽʤʜʽ ʪװʨʣʝʨʽ ʙʘʨ ʢʝʟʜʝ ʤʝʤʣʝʢʝʪʪʽʢ ץʦʣʜʘʫ ʩʳʟ ʢװʥ ʞװʡʝʣʝʨʽʥ 

ʧʘʡʜʘʣʘʥʫ ʪʠʽʤʩʽʟ. ɹײʣ ᴅʩʽʨʝʩʝ ʊʄɼ ʝʣʜʝʨʽʥʜʝ ʞᴅʥʝ ʙʽʟʜʽפ שʘʟʘץʩʪʘʥʜʘ  ʢᴇʨʫʛʝ ʙʦʣʘʜʳ, 

ᴇʡʪʢʝʥʽ ץʘʣʘ ʩʳʨʪʳʥʜʘסʳ װʡ װʰʽʥ ץʘʨʘʧʘʡʳʤ ʞװʡʝʥʽ ץʦʣʜʘʥʫ ʙʽʨʥʝʰʝ ʤʳש ʝʚʨʦ ʥʝʤʝʩʝ 

ʙʽʨʥʝʰʝ ʤʠʣʠʦʥ ʪʝʥʛʝʥʽ ײץʨʘʡʜʳ, ʩʦʥʜʳץʪʘʥ ʦʥʳש ᴇʟʽʥ ʘץʪʘʫ ʫʘץʳʪʳ ײʟʘʨʘʜʳ. ʂװʥ 

ʵʥʝʨʛʠʷʩʳʥ ץʦʣʜʘʥʫ ʵʢʦʥʦʤʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʤʝʤʣʝʢʝʪʪʽʢ ץʦʣʜʘʫ ʢᴇʨʩʝʪʽʣʛʝʥ ʢʝʟʜʝ 

ʪʠʽʤʜʽ. ʄײʥʜʘʡ ʩʘʷʩʘʪʪʳ ײʩʪʘʥʘʪʳʥ ʤʝʤʣʝʢʝʪʪʝʨ ʘʨʘʩʳʥʜʘ ʘʣʜʳסשʳ ʦʨʳʥʜʘ ɻʝʨʤʘʥʠʷ, 

ʀʩʧʘʥʠʷ, ʀʪʘʣʠʷ, ʉʐɸ, ʖʞʥʘʷ ʂʦʨʝʷ  ʞᴅʥʝ ʗʧʦʥʠʷ ʪײʨ. ʄʽʥʽ ʦʩʳʣʘʨ ץʘʟʽʨʛʽ ʢʝʟʛʽ ʢװʥ 

ʵʥʝʨʛʠʷʩʳʥʳש ᴅʣʝʤʜʽʢ ʥʘʨʳסʳʥ ײץʨʘʡʪʳʥʜʘʨ. פʘʟʽʨʛʽ ʢʝʟʛʽ ʞʘhʘʥʜʳץ ʵʥʝʨʛʝʪʠʢʘʣʳץ 

ʪʘʧʰʳʣʳץ, ʘʣʴʪʝʨʥʘʪʠʚʪʽ ʵʥʝʨʛʠʷ ʢᴇʟʜʝʨʽʥʝ ʘʫʳʩʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. ʄײʥʘʡ, ʛʘʟ, ʘʪʦʤ 

ʵʥʝʨʛʠʷʩʳʥʘ ʙʘסʳʪ ʘʣסʘʥ ʢʝʡʙʽʨ ʤʝʤʣʝʢʝʪʪʝʨ, ʦʩʳ ʪʘʙʠסʠ ʙʘʡʣʳץʪʘʨʜʳ ᴇʥʜʽʨʫʰʽ ʽʨʽ 

ᴅʣʝʤʜʽʢ ʪʘʩʤʘʣʜʘʫʰʳʣʘʨסʘ ʪʽʫʝʣʜʽ ʙʦʣʳʧ, ᴇʟ ʝʣʽʥʽש ʵʢʦʥʦʤʠʢʘʣʳץ ץʘʫʽʧʪʽʣʽʛʽʥʝ ʥץײʩʘʥ 

ʢʝʣʪʽʨʝʜʽ. ɾʘץʳʥ ʘʨʘʜʘ ʘʣʴʪʝʨʥʘʪʠʚʪʽ ʵʥʝʨʛʠʷ ʢᴇʟʽ ʙʘʨʣʳץ ʤᴅʩʝʣʝʥʽ ʰʝʰʧʝʩʝ ʜʝ, ʩʦסʘʥ 

 ʛʝʡʜʝ ʙʦʣʫʥʘשʘʨʳ ʜʝסʞʦ שʘʫʽʧʩʽʟʜʽʛʽʤʽʟʜʽץ ץʪʘ ʵʥʝʨʛʝʪʠʢʘʣʳץʳʪ ʘʣʫ ʙʦʣʘʰʘסʘʨʘʡ ʙʘץ

ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʨʽ ʘʥʳץ.ʉʦʥʜʳץʪʘʥ ʝʣʽʤʽʟʜʝ ᴇʪʢʝʥ ʕʂʉʇʆ- 2017 ʩʦʥʳש ʘʡסʘסʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

ʕʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ʪײʨʤʳʩʪʘ ʜʘ, ᴇʥʜʽʨʽʩʪʝ ʜʝ ץʦʣʜʘʥʘʜʳ. ʋʘץʳʪ ᴇʪʝ ʢʝʣʝ ʦʥʳ 

ʪײʪʳʥʫ ʞʘסʳ ײʣסʘʷʜʳ. ʉʝʙʝʙʽ, ʪײʨסʳʥ װʡʣʝʨ ײץʨʳʣʳʩʳ ʙʝʣʩʝʥʜʽ ʪװʨʜʝ ʞװʨʽʧ ʞʘʪʳʨ ʞᴅʥʝ 

ʞʘשʘ ᴇʥʜʽʨʽʩʪʽʢ ץʫʘʪʪʘʨ ʝʥʛʽʟʽʣʫʜʝ.  

ʕʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳ ʰʳסʳʥʳʥʳש ʘʨʪʫʳ ʵʣʝʢʪʨʤʝʥ ʞʘʙʜʳץʪʘʫʜʘ ʪᴅʫʣʽʢʪʽש ʥʘץʪʳ 

ʩʘסʘʪʪʘʨʳ ʤʝʥ ʞʳʣʜʳש ʞʝʢʝ ʤʘʫʩʳʤʜʘʨʳʥʜʘ (ʞʳʣ ʩʘʡʳʥ ʧʘʡʜʘʣʘʥʫסʘ ʞʘשʘ ʵʣʝʢʪʨ 

ʩʪʘʥʮʠʷʣʘʨʳʥʳש ʝʥʛʽʟʽʣʫʽʥʝ ץʘʨʘʤʘʩʪʘʥ) ץʠʳʥʜʳץʪʘʨ ʪʫʜʳʨʘʜʳ. ɽװ שʣʢʝʥ ץʠʳʥʜʳץʪʘʨ 

ʢװʟʛʽ-ץʳʩץʳ ʢʝʟʝשʜʝʨʜʝ, ʪʘסשʳ ʞᴅʥʝ ʢʝʰʢʽ ʩʘסʘʪʪʘʨʜʘ ʪʫʳʥʜʘʡʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʵʥʝʨʛʠʷ 

ᴇʥʜʽʨʫ װʰʽʥ ʞʘשʘʨʪʳʣʤʘʡʪʳʥ ʵʥʝʨʛʝʪʠʢʘʣʳץ ʢᴇʟʜʝʨʜʽ ï ʢᴇʤʽʨ, ʤײʥʘʡ, ʪʘʙʠסʠ ʛʘʟ, ʦʣʘʨ 

ʙʦʣʘʰʘץʪʘ ʩʘʨץʳʣʘʜʳ. ʄײʥʳש ʙᴅʨʽ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ װʥʝʤʜʝʫ ʤʝʥ ʵʥʝʨʛʝʪʠʢʘʣʳץ 

ʨʝʩʫʨʩʪʘʨʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʙʦʡʳʥʰʘ ʰʘʨʘʣʘʨʜʳ ʞװʨʛʽʟʫʛʝ ʤᴅʞʙװʨʣʝʡʜʽ.  

ʕʥʝʨʛʠʷ װʥʝʤʜʝʫ ï ʪʘʙʠסʠ ʨʝʩʫʨʩʪʘʨʜʳ ʩʘץʪʘʫʜʳש ʤʘשʳʟʜʳ ʤʽʥʜʝʪʽ.  

ɾʝʣʽʜʝʛʽ ʰʳסʳʥʜʘʨʜʳ ʪᴇʤʝʥʜʝʪʫ ʵʥʝʨʛʠʷ װʥʝʤʜʝʡʪʽʥ ײץʨʳʣסʳʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ, 

ᴇʪʢʽʟʛʽʰʪʝʨ (ʩrʤʜʘʨ ʤʝʥ ʢʘʙʝʣʴʜʝʨ) ʥʦʤʠʥʘʣʜʘʨʳ ʤᴅʥʜʝʨʽʥ ʘʨʪʪʳʨʫ, ʤʳʩ ʪʘʣʰʳסʳ ʙʘʨ 

ʩʳʤʜʘʨ ʤʝʥ ʢʘʙʝʣʴʜʝʨʜʽ ʤʘʢʩʠʤʘʣʜʳ ʪװʨʜʝ ʧʘʡʜʘʣʘʥʫ ʞᴅʥʝ ʞװʡʝʛʝ ʨץײʩʘʪʩʳʟ ץʦʩʫʜʳ 

 ʘ ʢʝʣʽʧ ʪʽʨʝʣʝʜʽסʘʣʘʫסʘʜʘץ

ʊײʨʤʳʩʪʘ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ װʥʝʤʜʝʫ ʵʣʝʢʪʨ ʪײʨʤʳʩʪʳײץ ץʨʘʣʜʘʨ ʤʝʥ ʩᴅʡʢʝʩ ʪʠʧʪʽ 

ʞᴅʥʝ ץʫʘʪʪʳ ʞʦסʘʨʳ ʇᴄʂ ʙʘʨ ʞʘʨʳץʪʘʥʜʳʨʫ ײץʨʘʣʜʘʨʳʥ ץʦʣʜʘʥʫʤʝʥ ʪײʪʳʥʫʰʳʣʘʨ 

ʞײʤʳʩʪʘʨʳʥʳש (ʘʨʪʳץ ץʦʩʳʣסʘʥ ʰʘʤʜʘʨ, ʞʳʣʳʪץʳʰ ʵʣʝʢʪʨ ײץʨʘʣʜʘʨʳ, ʪʝʣʝʜʠʜʘʨʣʘʨ 

ʞᴅʥʝ ʪ. ʙ.) ʟʘʷ ʢʝʪʫʽʥʽש ʘʣʜʳʥ ʘʣʫ ʞʦʣʳʤʝʥ ʞװʟʝʛʝ ʘʩʫʳ ʤװʤʢʽʥ.  

ʕʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ᴇʥʜʽʨʽʩʪʝ װʥʝʤʜʝʫ ʵʣʝʢʪʨץʦʟסʘʣʪץʳʰʪʘʨ ʞײʤʳʩʳʥʳש ʫʘץʳʪʳʥ 

ʞᴅʥʝ ʞʘʨʳץʪʘʥʜʳʨʫ ײץʨʘʣʜʘʨʳʥʳש ʙʦʩץʘ ץʦʩʳʣʫʳʥ ʰʝʢʪʝʫ, ʤʝʭʘʥʠʟʤʜʝʨ ʤʝʥ ʤʘʰʠʥʘʣʘʨ 

ʞװʢʪʝʤʝʣʝʨʽʥ ʥʦʤʠʥʘʣ ᴇʣʰʝʤʛʝ ʜʝʡʽʥ ʘʨʪʪʳʨʫ, ʞװʢʪʝʣʤʝʛʝʥ ʪʝʪʽʢʪʝʨʜʽ ץʫʘʪʳ ʙʦʡʳʥʰʘ 

ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʙʘʩץʘʣʘʨʳʤʝʥ ʘʫʳʩʪʳʨʫ, ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʞײʤʳʩʳʥʳש ʝװ שʥʝʤʜʽ ʨʝʞʠʤʽʥ 

ʪʘשʜʘʫ, ʧʘʨʘʣʣʝʣʴ ʞײʤʳʩ ʢʝʟʽʥʜʝ ʦʣʘʨʜʳש ʩʘʥʳʥ ʘʟʘʡʪʫ, ʞʘʨʳץ ʢᴇʟʜʝʨʽ ʤʝʥ 

ʞʘʨʳץʪʘʥʜʳʨʫ ײץʨʘʣʜʘʨʳʥ ʞʘץʩʳ ʵʥʝʨʛʝʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʤʝʥ ʧʘʡʜʘʣʘʥʫסʘ ʢʝʣʽʧ 

ʪʽʨʝʣʝʜʽ.  



ʄʘʪʝʨʠʘʣʳ  XLII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ                    

ʥʘ ʪʝʤʫ çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘ», 18. 04. 2018 ʛ., ʊʦʤ 2 
 

 

 

38 
 

ʕʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ װʥʝʤʜʝʫ ʵʢʦʥʦʤʠʢʘʥʳ ץʘʡʪʘ ײץʨʫʤʝʥ ʜʝ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ. 

ɽʩʢʽʨʛʝʥ ʵʥʝʨʛʠʷ ʩʳʡʳʤʜʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʞʘשʘ, ʝש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʪװʨʣʝʨʽʤʝʥ 

ʫʘץʳʪʳʥʜʘ ʘʫʳʩʪʳʨʫ ץʘʞʝʪ. ʕʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʳש ʰʳסʳʥʜʘʨʳ ï ʙײʣ ʧʘʡʜʘʩʳʟ ʞᴅʥʝ 

 .ʨʝʩʫʨʩʪʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ץʘʥ ʵʥʝʨʛʝʪʠʢʘʣʳסʘʣסʘʡʪʘʨʳʤʩʳʟ ʞʦץ
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ʆɹɿʆʈ ʄɽʊʆɼʆɺ ɸʕʈʆɼʀʅɸʄʀʏɽʉʂʀʍ ʀʉʇʓʊɸʅʀʁ ʊʆʂʆʇʈʀɽʄʅʀʂʆɺ 

ɺʓʉʆʂʆʉʂʆʈʆʉʊʅʆɻʆ ʕʃɽʂʊʈʆʇʆɼɺʀɾʅʆɻʆ ʉʆʉʊɸɺɸ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʤʝʪʦʜʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ 

ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʨʦʩʩʠʡʩʢʠʤʠ ʠ ʠʥʦʩʪʨʘʥʥʳʤʠ ʫʯʝʥʳʤʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʢʦʧʨʠʝʤʥʠʢ, ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʦʢʦʩʲʝʤ 

ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ ʈʝʩʝʡʣʽʢ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ סʘʣʳʤʜʘʨʳʤʝʥ ץʘʨʘʩʪʳʨʳʣסʘʥ 

ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʪʘסʳ ʵʣʝʢʪʨ ʞʳʣʞʳʤʘʣʳ ײץʨʘʤʥʳש ʪʦʢץʘʙʳʣʜʘסʳʰʪʘʨʳʥʳש 

ʘʵʨʦʜʠʥʘʤʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʟʝʨʪʪʝʫʜʽש ᴅʨ ʪװʨʣʽ ᴅʜʽʩʪʝʨʽ ץʘʨʘʣʘʜʳ.  

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʪʦʢץʘʙʳʣʜʘסʳʰ, ʘʵʨʦʜʠʥʘʤʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨ, ʪʦʢ ʞʘʣʜʘʫ 

Abstract. In this article, various types of methods for studying aerodynamic 

characteristics of pantograph high-speed electric rolling stock, specialists of Russian and foreign 

scientists are considered 

Key words: pantograph, aerodynamic characteristics, current puller 

 

 ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʪʦʢʦʩʲʝʤʘ ʚ ʨʝʞʠʤʝ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʪʘʢ ʢʘʢ ʪʦʢʦʧʨʠʝʤʥʠʢ ʠʩʧʳʪʳʚʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʱʠʝ ʥʘ ʢʘʯʝʩʪʚʦ  

ʪʦʢʦʩʲʝʤʘ. ʕʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʪʦʢʦʩʲʝʤʘ: ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʟʥʦʩ 

ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ; ʩʥʠʞʘʝʪʩʷ ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʪʦʢʦʩʲʝʤʘ;  

ʚʦʟʨʘʩʪʘʝʪ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʡ  ʰʫʤ; ʫʩʠʣʠʚʘʝʪʩʷ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʧʨʦʜʫʢʪʘʤʠ ʠʟʥʦʩʘ; ʨʘʩʪʫʪ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ 

ʠ ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ.  

 ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʜʦʣʛʠʭ ʣʝʪ ʫʯʝʥʳʤʠ ʆʤɻʋʇʉʘ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ 

ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʧʦ ʩʥʠʞʝʥʠʶ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʪʦʢʦʧʨʠʝʤʥʠʢ. ɺ 
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ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʆʤɻʋʇʉ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʪʴ ʤʝʪʦʜʳ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʠʩʧʳʪʘʥʠʠ ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʝʨʘʪʠʚʥʦ ʧʦʣʫʯʘʪʴ 

ʜʘʥʥʳʝ ʠ ʚʝʜʫʪʩʷ ʘʢʪʠʚʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ.   

 ʉʧʝʮʠʘʣʠʩʪʳ ʠʟ ʄʠʣʘʥʘ ɸ. ʂʦʣʣʠʥʝ ʠ ʈ. ɻʨʝʛʦʨʠ ʧʨʦʚʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʩ ʧʦʤʦʱʴʶ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʳ ʨʘʟʤʝʨʦʤ 4x4 ʤ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʤʧʠʨʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʞʝ ʩʨʝʜʩʪʚʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʛʠʜʨʦʛʘʟʦʜʠʥʘʤʠʢʠ (CFD-ʘʥʘʣʠʟ) [0]. ʇʦʣʦʟʳ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʦʙʜʫʚʫ, 

ʧʨʠ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʟʘʜʘʚʘʣʠʩʴ ʧʦʜ ʨʘʟʣʠʯʥʳʤʠ ʫʛʣʘʤʠ 0Á, 9Á, 18Á, 

27Á, 153Á ʠ 180Á ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ (0 Á - çʢʦʣʝʥʦè ʚʧʝʨʝʜ ʥʘʚʩʪʨʝʯʫ 

ʥʘʙʝʛʘʶʱʝʤʫ ʧʦʪʦʢʫ). ɺʳʩʦʪʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʙʳʣʘ ʩʪʘʪʠʯʥʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 

ʧʦʪʦʢʘ ʨʘʚʥʷʣʘʩʴ 50 ʤ/ʩ. ʀʟʤʝʥʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ 

ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʦʩʪʠʛʘʣʠ ʦʪ 60 ʅ ʧʨʠ 0Á ʜʦ 35 ʅ ʧʨʠ 180Á.  

 ʀʩʧʳʪʘʥʠʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʇʦʣʠʪʝʭʥʠʯʝʩʢʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ ʄʠʣʘʥʘ ʥʘ ʪʦʢʦʧʨʠʝʤʥʠʢʝ Faivelecy CX25, ʙʳʣʘ ʚʳʙʨʘʥʘ ʢʦʥʬʠʛʫʨʘʮʠʷ 

ʦʪʢʨʳʪʦʡ ʢʘʤʝʨʳ ʩ ʫʯʝʪʦʤ ʨʘʟʤʝʨʦʚ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʠ ʙʣʦʢʠʨʦʚʢʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʙʳ 

ʦʙʝʩʧʝʯʝʥʳ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʟʘʢʨʳʪʦʡ ʢʘʤʝʨʳ. ʊʦʢʦʧʨʠʝʤʥʠʢ  ʧʦʣʥʦʩʪʴʶ ʦʙʥʘʞʘʝʪʩʷ ʥʘʜ 

ʧʣʦʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʧʦʜʢʣʶʯʘʝʪʩʷ ʯʝʨʝʟ ʝʛʦ ʠʟʦʣʷʪʦʨʳ ʢ ʜʠʥʘʤʦʤʝʪʨʠʯʝʩʢʦʡ ʨʘʤʝ, 

ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʠʟʤʝʨʷʪʴ ʛʣʦʙʘʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʧʦʜʲʝʤ ʠ ʧʘʨʫ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʢʘʢ ʥʘ ʧʨʦʜʦʣʴʥʦʡ, ʪʘʢ ʠ ʥʘ ʧʦʧʝʨʝʯʥʦʡ ʧʣʦʩʢʦʩʪʠ (ʧʦʩʣʝʜʥʝʝ ʥʝʦʙʭʦʜʠʤʦ ʚ 

ʨʳʭʣʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ), ʇʣʦʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʟʘʢʨʳʚʘʝʪ ʚʩʝ ʥʠʞʥʠʝ, ʦʩʪʘʚʣʷʷ ʪʦʣʴʢʦ 

ʫʟʢʠʝ ʦʪʚʝʨʩʪʠʷ ʚʦʢʨʫʛ ʠʟʦʣʷʪʦʨʦʚ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1. 
 

 
ʈʠʩʫʥʦʢ 1. 

 

 ʇʦʢʘʟʘʪʝʣʴʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʀ. ʅʘʢʘʢʫʨʘ ʠ ʀ. ʄʠʥʘʤʠ ʠʟ ʗʧʦʥʠʠ, ʫʯʝʥʳʝ 

ʠʩʩʣʝʜʦʚʘʣʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʦʟʜʘʥʳ ʧʘʥʪʦʛʨʘʬʦʤ Series 700. (ʈʠʩʫʥʦʢ 2) ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʳ ʧʨʝʜʣʦʞʠʣʠ ʤʝʪʦʜ ʢʦʤʧʝʥʩʘʮʠʠ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʨʭʥʝʛʦ ʫʟʣʘ 

ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʩʧʝʮʠʘʣʴʥʦʡ ʬʦʨʤʳ [0].  
 

 
ʈʠʩʫʥʦʢ 2. 
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 ɺ ʩʚʦʝʡ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ɻ. ʇ. ʄʘʩʣʦʚ, ʦʮʝʥʠʚʘʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʧʦʣʦʟʦʚ, ʠʩʧʦʣʴʟʦʚʘʣ ʪʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʘʢ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʣʦʙʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ [1]. ʉʦʛʣʘʩʥʦ ʝʛʦ ʨʘʙʦʪʝ ʵʪʠ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʤ ʩʠʣʘʤ, 

ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʶʪ ʥʘ ʧʦʣʦʟʳ ʪʦʢʦʧʨʠʝʤʥʠʢʘ. 

  ɸ. ʀʜʦ, ʊ. ʂʫʨʠʪʘ ʠ ʀ. ɺʘʢʘʙʘʷʰʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʫʨʦʚʝʥʴ ʟʚʫʢʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʪʦʢʦʧʨʠʝʤʥʠʢ. ʧʨʠ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʢʘʢ ʧʨʠ ʥʘʣʠʯʠʠ 

ʟʚʫʢʦʧʦʛʣʦʱʘʶʱʠʭ ʵʢʨʘʥʦʚ, ʪʘʢ ʠ ʧʨʠ ʠʭ ʦʪʩʫʪʩʪʚʠʠ ʚ ʩʧʝʢʪʨʝ ʯʘʩʪʦʪ ʦʪ 75 ɻʮ ʜʦ 37,5 

ʢɻʮ [5] 

 ʇʨʠ ʘʥʘʣʠʟʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʯʘʱʝ ʚʩʝʛʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʪʨʫʙʘ ʠ ʤʝʪʦʜʳ ʛʠʜʨʦʛʘʟʦʜʠʥʘʤʠʢʠ (CFD-ʘʥʘʣʠʟ), 

ʢʦʪʦʨʳʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʝʪ ʚ ʩʚʦʝʡ ʜʠʩʩʝʨʪʘʮʠʠ ɸ.ɽ. ʏʝʧʫʨʢʦ.  ʇʨʠ ʠʩʧʳʪʘʥʠʠ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʦʡ ʠʩʧʦʣʴʟʫʝʪ ʢʘʤʝʨʫ ʜʣʷ ʦʮʝʥʢʠ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʚʦʢʨʫʛ 

ʦʙʲʝʢʪʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʪʨʫʙʦʢ ʥʘʭʦʜʠʪʩʷ ʤʦʜʝʣʴ ʤʝʥʴʰʝʛʦ ʤʘʩʰʪʘʙʘ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠʣʠ ʢʘʢʦʛʦ-ʪʦ ʵʣʝʤʝʥʪʘ. ʄʦʜʝʣʴ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ 

ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʩʝʨʝʜʠʥʝ ʢʘʤʝʨʳ, ʠ ʚʦʟʜʫʭ ʧʝʨʝʤʝʱʘʝʪʩʷ ʯʝʨʝʟ ʪʫʥʥʝʣʴʥʳʡ ʢʘʥʘʣ ʩ 

ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʪʦʨʦʚ. ʕʪʦ ʤʦʜʝʣʠʨʫʝʪ ʚʦʟʜʫʰʥʳʡ ʧʦʪʦʢ, ʧʝʨʝʤʝʱʘʶʱʠʡʩʷ ʧʦ 

ʜʚʠʞʫʱʝʤʫʩʷ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʩʨʝʜʩʪʚʫ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʚʝʪʨʘ. ɼʘʚʣʝʥʠʝ, 

ʧʦʜʘʥʥʦʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʘʥʪʦʛʨʘʬʘ, ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
 

ʈʠʩʫʥʦʢ 3. 

 

 ʊʝʩʪ-ʤʦʜʝʣʴ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʠʣʳ ʚʝʪʨʘ, ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ, 

ʩʢʦʨʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʫʛʣʦʚ ʚʝʪʨʘ ʠ ʜʨʫʛʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ. 

ʏʪʦʙʳ ʣʫʯʰʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʝʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʥʝʢʦʪʦʨʳʝ 

ʚʝʪʨʦʚʳʝ ʪʫʥʥʝʣʠ ʠʤʠʪʠʨʫʶʪ ʜʚʠʞʫʱʠʡʩʷ ʧʦʣ (ʪ. ʝ. ʪʫʥʥʝʣʴ çʧʦʜʚʠʞʥʦʡ ʜʦʨʦʛʠè) ʧʦʜ 

ʢʦʣʝʩʘʤʠ ʢʘʯʝʥʠʷ ʤʦʜʝʣʠ.  

 ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʪʫʥʥʝʣʝʡ ʤʦʛʫʪ ʪʘʢʞʝ ʠʤʠʪʠʨʦʚʘʪʴ ʚʦʟʜʫʰʥʳʡ ʧʦʪʦʢ, 

ʧʦʨʘʞʘʶʱʠʡ ʠʩʧʳʪʘʪʝʣʴʥʫʶ ʤʦʜʝʣʴ ʧʦʜ ʨʘʟʥʳʤʠ ʫʛʣʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʦʙʦʚʦʛʦ ʚʝʪʨʘ.  

 ɺ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ ʠʟʤʝʨʷʶʪʩʷ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦʟʜʫʰʥʳʝ ʩʠʣʳ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʧʨʦʪʠʚ ʪʝʣʘ ʤʦʜʝʣʠ, ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʦʜʝʣʠ (Cd).  

 ʄʝʪʦʜʳ CFD - ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪ ʯʠʩʣʝʥʥʳʡ ʘʥʘʣʠʟ ʠ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʪʦʢʘʤʠ. ʂʦʤʧʴʶʪʝʨʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʞʠʜʢʦʩʪʝʡ ʠ ʛʘʟʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʷʤʠ, ʦʧʨʝʜʝʣʷʝʤʳʤʠ ʛʨʘʥʠʯʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ. ʊʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʩʣʦʞʥʳʭ ʩʮʝʥʘʨʠʝʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʪʨʘʥʩʟʚʫʢʦʚʳʝ ʠʣʠ ʪʫʨʙʫʣʝʥʪʥʳʝ ʧʦʪʦʢʠ. ʇʝʨʚʦʥʘʯʘʣʴʥʘʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʪʘʢʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʩ 



ʄʘʪʝʨʠʘʣʳ  XLII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ                    

ʥʘ ʪʝʤʫ çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘ», 18. 04. 2018 ʛ., ʊʦʤ 2 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʳ ʩ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʚʘʣʠʜʘʮʠʝʡ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ 

ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ. 

 ɺʦ ʚʩʝʭ ʵʪʠʭ ʧʦʜʭʦʜʘʭ ʧʨʠʤʝʥʷʝʪʩʷ ʦʜʥʘ ʠ ʪʘ ʞʝ ʙʘʟʦʚʘʷ ʧʨʦʮʝʜʫʨʘ. 

 ɺʦ ʚʨʝʤʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ: 

 ɻʝʦʤʝʪʨʠʶ ʠ ʬʠʟʠʯʝʩʢʠʝ ʛʨʘʥʠʮʳ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩ ʧʦʤʦʱʴʶ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (CAD). ʆʪʪʫʜʘ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ ʦʙʨʘʙʦʪʘʥʳ (ʦʯʠʱʝʥʳ), ʠ ʦʙʲʝʤ ʞʠʜʢʦʩʪʠ (ʠʣʠ ʚʦʟʜʫʭʘ) ʙʫʜʝʪ 

ʠʟʚʣʝʯʝʥ. 

 ʆʙʲʝʤ, ʟʘʥʠʤʘʝʤʳʡ ʞʠʜʢʦʩʪʴʶ (ʛʘʟʦʤ), ʜʝʣʠʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʷʯʝʡʢʠ (ʩʝʪʢʘ). 

ʉʝʪʢʘ ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʦʨʦʜʥʦʡ ʠʣʠ ʥʝʦʜʥʦʨʦʜʥʦʡ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʠʣʠ 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʢʦʤʙʠʥʘʮʠʠ ʛʝʢʩʘʵʜʨʠʯʝʩʢʠʭ, ʪʝʪʨʘʵʜʨʠʯʝʩʢʠʭ, 

ʧʨʠʟʤʘʪʠʯʝʩʢʠʭ, ʧʠʨʘʤʠʜʥʳʭ ʠʣʠ ʤʥʦʛʦʛʨʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

 ʌʠʟʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ï ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʫʨʘʚʥʝʥʠʷ 

ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ + ʵʥʪʘʣʴʧʠʷ + ʠʟʣʫʯʝʥʠʝ + ʩʦʭʨʘʥʝʥʠʝ ʚʠʜʘ 

 ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʦʚʝʜʝʥʠʷ ʠ ʩʚʦʡʩʪʚ 

ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʥʘ ʚʩʝʭ ʛʨʘʥʠʯʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʦʙʣʘʩʪʠ ʩʨʝʜʳ. ɼʣʷ ʚʨʝʤʝʥʥʳʭ ʤʦʜʝʣʝʡ 

ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ. 

 ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʟʘʧʫʩʢʘʝʪʩʷ, ʠ ʫʨʘʚʥʝʥʠʷ ʨʝʰʘʶʪʩʷ ʠʪʝʨʘʪʠʚʥʦ ʢʘʢ ʩʪʘʮʠʦʥʘʨʥʳʝ 

ʠʣʠ ʧʝʨʝʭʦʜʥʳʝ. 

 ʅʘʢʦʥʝʮ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʧʴʶʪʝʨ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʣʫʯʝʥʥʦʛʦ 

ʨʝʰʝʥʠʷ. 

 ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʛʦʜʥʷ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ CFD: 

 1) ʇʨʷʤʦʝ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ (DNS). ʆʪʩʫʪʩʪʚʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʫʨʘʚʥʝʥʠʷ. ʅʝʩʪʘʮʠʦʥʘʨʥʳʝ ʫʨʘʚʥʝʥʠʷ ʅʘʚʴʝ-ʉʪʦʢʩʘ ʨʝʰʘʶʪʩʷ ʩ ʦʯʝʥʴ ʤʝʣʢʠʤ ʰʘʛʦʤ ʧʦ 

ʚʨʝʤʝʥʠ, ʥʘ ʤʝʣʢʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʝʪʢʝ.  

 2) ʆʩʨʝʜʥʝʥʠʝ ʧʦ ʈʝʡʥʦʣʴʜʩʫ ʫʨʘʚʥʝʥʠʡ ʅʘʚʴʝ-ʉʪʦʢʩʘ (RANS), ʟʘʤʢʥʫʪʳʭ ʩ 

ʧʦʤʦʱʴʶ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʠʣʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ.  

 3) ʄʝʪʦʜ ʢʨʫʧʥʳʭ ʚʠʭʨʝʡ (LES). ɺʣʠʷʥʠʝ ʚʠʭʨʝʡ, ʢʦʪʦʨʳʝ ʧʦ ʨʘʟʤʝʨʘʤ ʤʝʥʴʰʝ, 

ʯʝʤ ʨʘʟʤʝʨʳ ʷʯʝʡʢʠ ʨʘʩʯʸʪʥʦʡ ʩʝʪʢʠ, ʟʘʤʝʥʷʝʪʩʷ ʵʤʧʠʨʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ.  

 4) ʄʝʪʦʜ DES, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʢʦʤʙʠʥʘʮʠʝʡ ʧʦʜʭʦʜʦʚ RANS ʠ LES. ɺ ʟʦʥʝ 

ʚʥʝʰʥʝʛʦ ʪʝʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ RANS, ʘ ʚ ʟʦʥʝ ʦʪʨʳʚʘ ʧʦʪʦʢʘ ʩ ʢʨʫʧʥʳʤʠ ʚʠʭʨʷʤʠ - LES.  

 ʃʫʯʰʘʷ ʪʦʯʥʦʩʪʴ ʨʘʩʯʝʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʧʨʠ ʧʨʷʤʦʤ ʯʠʩʣʝʥʥʦʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ (DNS). ʆʜʥʘʢʦ ʧʨʠ ʩʝʛʦʜʥʷʰʥʝʤ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ ʦʪʩʫʪʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩ ʨʝʘʣʴʥʦʡ ʛʝʦʤʝʪʨʠʝʡ ʧʨʠ ʙʦʣʴʰʠʭ 

ʯʠʩʣʘʭ ʈʝʡʥʦʣʴʜʩʘ.  

 ʉʦʚʨʝʤʝʥʥʳʝ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʳ ʩʧʦʩʦʙʥʳ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ 

ʢʨʫʧʥʳʭ ʚʠʭʨʝʡ (LES) ʠ ʤʝʪʦʜʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʚʠʭʨʝʡ (DES), ʦʜʥʘʢʦ ʪʘʢʘʷ 

ʪʝʭʥʠʢʘ ʠʤʝʝʪʩʷ ʪʦʣʴʢʦ ʚ ʢʨʫʧʥʳʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʥʪʨʘʭ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʨʝʰʝʥʠʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ ʘʵʨʦʛʠʜʨʦʜʠʥʘʤʠʢʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʤʝʪʦʜ ʦʩʨʝʜʥʝʥʠʷ ʧʦ ʈʝʡʥʦʣʴʜʩʫ ʩʠʩʪʝʤʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʅʘʚʴʝ - ʉʪʦʢʩʘ ʚ 

ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ (RANS). 

 ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦʣʦʟʦʚ ʪʦʢʦʧʨʠʝʤʥʠʢʘ, ʥʝ ʫʯʠʪʳʚʘʷ ʚʣʠʷʥʠʝ ʥʘ ʥʝʛʦ ʪʦʢʦʧʨʦʚʦʜʘ ʥʝʢʦʨʨʝʢʪʥʦ. ʕʪʦ 

ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚʦʟʜʫʰʥʳʡ ʧʦʪʦʢ ʥʝ ʤʦʞʝʪ 

ʩʚʦʙʦʜʥʦ ʮʠʨʢʫʣʠʨʦʚʘʪʴ ʤʝʞʜʫ ʪʦʢʦʩʲʝʤʥʳʤ ʵʣʝʤʝʥʪʦʤ ʠ ʪʦʢʦʧʨʦʚʦʜʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʚʦʟʥʠʢʘʝʪ ʩʠʣʘ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ ʦʧʫʩʢʘʥʠʶ ʪʦʢʦʧʨʠʝʤʥʠʢʘ.  

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʧʦʣʦʟʳ ʪʦʢʦʧʨʠʝʤʥʠʢʘ, 

ʜʦʣʞʥʳ ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ. ɺʩʝ ʩʧʦʩʦʙʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: 

ʫʣʫʯʰʝʥʠʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ, 
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ʧʨʠʤʝʥʝʥʠʝ ʚʝʪʨʦʨʘʩʩʝʠʚʘʪʝʣʝʡ ʠ ʦʪʚʦʜʷʱʠʭ ʵʢʨʘʥʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʢʨʳʰʝ 

ʣʦʢʦʤʦʪʠʚʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʪʦʢʦʧʨʠʝʤʥʠʢʝ ʩʧʝʮʠʘʣʴʥʳʭ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ 

(ɺʠʥʪʦʚ, ʵʢʨʘʥʦʚ, ʢʨʳʣʴʝʚ). 

 ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ, ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʝʛʦʜʥʷ ʩʘʤʳʤ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʝʪʦʜʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʛʠʜʨʦ-ʛʘʟʦʜʠʥʘʤʠʢʠ (CFD) ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʚʝʨʜʦʪʝʣʴʥʳʭ 

ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ ʠ ʠʭ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ.  ʀʩʭʦʜʷ ʠʟ 

ʚʳʰʝʠʟʣʦʞʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʵʣʝʤʝʥʪʦʚ  ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʩ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʤʠ ʬʦʨʤʘʤʠ ʠ ʦʪʚʦʜʦʤ 

ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʠʟ ʨʘʙʦʯʝʡ ʟʦʥʳ ʪʦʢʦʧʨʠʝʤʥʠʢʘ.  
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ɸʅɸʃʀɿ ʄɽʊʆɼʆɺ ɿɸʑʀʊʓ ʆʊ ʂʆʈʈʆɿʀʀ ɹʃʋɾɼɸʖʑʀʄʀ ʊʆʂɸʄʀ 

ʇʆɼɿɽʄʅʓʍ ʊʈɸʅʉʇʆʈʊʅʓʍ ʉʆʆʈʋɾɽʅʀʁ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʧʦʜʟʝʤʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʦʪ ʵʣʝʢʪʨʦʢʦʨʨʦʟʠʠ ʙʣʫʞʜʘʶʱʠʤʠ ʪʦʢʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʠʭ 

ʨʘʙʦʪʳ, ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʥʝ ʧʦʟʚʦʣʷʶʱʠʝ ʦʙʝʩʧʝʯʠʪʴ ʟʘʱʠʪʫ ʧʦʜʟʝʤʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʜʦʣʞʥʦʤ ʫʨʦʚʥʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʣʫʞʜʘʶʱʠʡ ʪʦʢ, ʪʷʛʦʚʘʷ ʨʝʣʴʩʦʚʘʷ ʩʝʪʴ, ʜʨʝʥʘʞʥʘʷ ʫʩʪʘʥʦʚʢʘ, 

ʙʣʦʢ ʩʦʚʤʝʩʪʥʦʡ ʟʘʱʠʪʳ. 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʞʝʨʘʩʪʳ ʢᴇʣʽʢ ײץʨʳʣʳʩʪʘʨʳʥʳש (סʠʤʘʨʘʪʪʘʨʳʥʳש) 

ʵʣʝʢʪʨʦʢʦʨʨʦʟʠʷʜʘʥ ץʘסשʳʤʘ ʪʦʢʪʘʨʤʝʥ ץʦʨסʘʣʫʳʥʳש ᴅʨʝʢʝʪ ʝʪʽʧ ʪײʨסʘʥ ᴅʜʽʩʪʝʨʽʥʝ ʪʘʣʜʘʫ 

ʞʘʩʘʣסʘʥ, ʦʣʘʨʜʳש ʞײʤʳʩʥʘ ʩʠʧʘʪʪʘʤʘ ʙʝʨʽʣʛʝʥ, ʞʝʨ ʘʩʪʳ  סʠʤʘʨʘʪʪʘʨʳʥ ʪʠʽʩʪʽ ʜʝשʛʝʡʜʝ 

 .ʘʥסʳʥʜʘʣץʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʥʝʛʽʟʛʽ ʢʝʤʰʽʣʽʢʪʝʨ ʘʡװʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʤץ ʘʫʜʳסʦʨץ
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Abstract. The paper deals with the analysis of the existing methods of underground 

structures corrosion protection from stray currents, the description of their operation, the 

identification the main disadvantages that donôt allow to ensure the underground structures 

protection. 

Key words: stray current, traction network, drainage unit, joint protection. 

 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʷʚʣʷʝʪʩʷ 

ʢʘʥʘʣʠʟʘʮʠʷ ʦʙʨʘʪʥʦʛʦ ʪʷʛʦʚʦʛʦ ʪʦʢʘ ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʣʴʩʦʚ. ʇʦʩʢʦʣʴʢʫ ʨʝʣʴʩʳ ʥʝʠʜʝʘʣʴʥʦ 

ʠʟʦʣʠʨʦʚʘʥʳ ʦʪ ʟʝʤʣʠ, ʯʘʩʪʴ ʦʙʨʘʪʥʦʛʦ ʪʷʛʦʚʦʛʦ ʪʦʢʘ ʧʨʦʪʝʢʘʝʪ ʧʦ ʟʝʤʣʝ ʢʘʢ 

ʧʘʨʘʣʣʝʣʴʥʦʤʫ ʪʷʛʦʚʦʡ ʨʝʣʴʩʦʚʦʡ ʩʝʪʠ ʧʨʦʚʦʜʥʠʢʫ. ʆʪʚʝʪʚʣʝʥʥʳʡ ʦʙʨʘʪʥʳʡ ʪʷʛʦʚʳʡ ʪʦʢ, 

ʢʘʢ ʙʳ çʙʣʫʞʜʘʷè ʚ ʟʝʤʣʝ, ʠʱʝʪ ʧʫʪʠ ʩ ʥʘʠʙʦʣʴʰʝʡ ʧʨʦʚʦʜʠʤʦʩʪʴʶ ʠ ʠʤʝʝʪ ʥʘʟʚʘʥʠʝ 

çʙʣʫʞʜʘʶʱʠʡ ʪʦʢè [1]. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʷʛʦʚʦʛʦ ʪʦʢʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 1.  

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʷʛʦʚʦʛʦ ʪʦʢʘ: 1 ï ʪʷʛʦʚʘʷ ʧʦʜʩʪʘʥʮʠʷ; 2 ï ʢʦʥʪʘʢʪʥʳʡ ʧʨʦʚʦʜ; 

3 ï ʵʣʝʢʪʨʦʚʦʟ; 4 ï ʨʝʣʴʩʳ; 5 ï ʙʣʫʞʜʘʶʱʠʡ ʪʦʢ; 6 ï ʪʨʫʙʦʧʨʦʚʦʜ;  

7 ï ʟʘʟʝʤʣʷʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ; 8 ï ʙʣʦʢ ʜʠʦʜʥʦ-ʨʝʟʠʩʪʦʨʥʳʡ; 9 ï ʜʨʝʥʘʞʥʘʷ ʫʩʪʘʥʦʚʢʘ; 10 ï 

ʜʨʦʩʩʝʣʴ-ʪʨʘʥʩʬʦʨʤʘʪʦʨ 

 

ɺʜʦʣʴ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʧʨʦʣʦʞʝʥʘ ʢʨʫʧʥʘʷ ʩʝʪʴ ʧʦʜʟʝʤʥʳʭ 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʚ ʠʭ ʯʠʩʣʦ ʚʭʦʜʷʪ ʟʘʟʝʤʣʷʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʪʨʫʙʦʧʨʦʚʦʜʳ, 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʢʘʙʝʣʠ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ 

ʦʙʣʘʜʘʶʪ ʭʦʨʦʰʝʡ ʧʨʦʚʦʜʠʤʦʩʪʴʶ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʙʣʫʞʜʘʶʱʠʝ ʪʦʢʠ ʥʘʪʝʢʘʶʪ ʥʘ ʥʠʭ ʠ 

ʥʘʚʦʜʷʪ ʥʘ ʩʦʦʨʫʞʝʥʠʷʭ ʧʦʪʝʥʮʠʘʣ ʢʘʪʦʜʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ. ɺʙʣʠʟʠ ʪʷʛʦʚʦʡ ʧʦʜʩʪʘʥʮʠʠ 

ʙʣʫʞʜʘʶʱʠʡ ʪʦʢ ʚʦʟʚʨʘʱʘʝʪʩʷ ʢ ʠʩʪʦʯʥʠʢʫ, ʩʪʝʢʘʷ ʩ ʧʦʜʟʝʤʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʪʝʢʘʶʱʠʡ ʪʦʢ ʥʘʚʦʜʠʪ ʧʦʪʝʥʮʠʘʣ ʘʥʦʜʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʥʘ ʧʦʜʟʝʤʥʦʤ 

ʩʦʦʨʫʞʝʥʠʠ. ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʥʘʚʝʜʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʠʟʤʝʨʝʥʥʦʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʜʥʦ-

ʩʫʣʴʬʘʪʥʦʛʦ ʵʣʝʢʪʨʦʜʘ ʩʨʘʚʥʝʥʠʷ, ʥʘʭʦʜʠʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʟʘʱʠʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, 

ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ [2], ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʨʫʰʝʥʠʝ 

ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʙʳʩʪʨʳʡ ʚʳʭʦʜ ʝʛʦ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɽʩʣʠ 

ʜʘʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʙʦʣʴʰʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠʟ ʟʘʱʠʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʪʦ 

ʘʢʪʠʚʠʨʫʝʪʩʷ ʧʨʦʮʝʩʩ ʢʦʨʨʦʟʠʠ, ʝʩʣʠ ʤʝʥʴʰʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠʟ ʟʘʱʠʪʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ï ʥʘʚʦʜʦʨʘʞʠʚʘʥʠʝ.  

ʉ ʮʝʣʴʶ ʧʨʦʜʣʝʥʠʷ ʩʨʦʢʘ ʩʣʫʞʙʳ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʨʠʤʝʥʷʶʪ ʩʧʝʮʠʘʣʴʥʳʝ 

ʩʨʝʜʩʪʚʘ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ. ʂ ʪʘʢʠʤ ʩʨʝʜʩʪʚʘʤ ʦʪʥʦʩʷʪʩʷ ʜʨʝʥʘʞʥʘʷ ʠ ʢʘʪʦʜʥʘʷ 

ʟʘʱʠʪʘ.  
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ʇʨʠ ʢʘʪʦʜʥʦʡ ʟʘʱʠʪʝ ʩ ʧʦʤʦʱʴʶ ʠʩʪʦʯʥʠʢʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ (ʢʘʪʦʜʥʦʡ ʩʪʘʥʮʠʠ) 

ʥʘ ʧʦʜʟʝʤʥʦʤ ʩʦʦʨʫʞʝʥʠʠ ʩʦʟʜʘʝʪʩʷ ʢʘʪʦʜʥʦ-ʧʦʣʷʨʠʟʫʶʱʠʡ ʟʘʱʠʪʥʳʡ ʪʦʢ, ʧʨʠʯʝʤ ʚʚʦʜ 

ʪʦʢʘ ʚ ʟʝʤʣʶ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʘʥʦʜʥʳʡ ʟʘʟʝʤʣʠʪʝʣʴ (ʨʠʩʫʥʦʢ 2). 

ʇʝʨʚʘʷ ʫʩʪʘʥʦʚʢʘ ʢʘʪʦʜʥʦʡ ʟʘʱʠʪʳ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʩ ʥʘʣʦʞʝʥʠʝʤ ʪʦʢʘ ʦʪ 

ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ʙʳʣʘ ʦʧʠʩʘʥʘ X. ɻʝʧʧʝʨʪʦʤ ʚ ʟʘʷʚʢʝ ʥʘ ʧʘʪʝʥʪ (ʧʘʪʝʥʪ ɻʝʨʤʘʥʠʠ ˉ 

211612) [3]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʪʦʜʥʘʷ ʟʘʱʠʪʘ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʟʘʱʠʪʳ 

ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. ʆʜʥʘʢʦ ʥʝʜʦʩʪʘʪʢʘʤʠ ʫʩʪʘʥʦʚʦʢ ʢʘʪʦʜʥʦʡ ʟʘʱʠʪʳ 

ʷʚʣʷʶʪʩʷ ʫʩʢʦʨʝʥʥʘʷ ʵʣʝʢʪʨʦʢʦʨʨʦʟʠʷ ʩʦʩʝʜʥʠʭ ʩ ʟʘʱʠʱʘʝʤʳʤ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, 

ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʠʩʪʦʯʥʠʢʝ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 
 

 
 

ʈʠʩʫʥʦʢ 2 ï ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʢʘʪʦʜʥʦʡ ʟʘʱʠʪʳ: 1 ï ʢʘʪʦʜʥʘʷ ʫʩʪʘʥʦʚʢʘ;  

2 ï ʘʥʦʜʥʳʡ ʟʘʟʝʤʣʠʪʝʣʴ; 3 ï ʧʦʜʟʝʤʥʦʝ ʩʦʦʨʫʞʝʥʠʝ 

 

ʇʨʦʩʪʳʤ ʠ ʥʝ ʪʨʝʙʫʶʱʠʤ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙ ʜʨʝʥʘʞʥʦʡ 

ʟʘʱʠʪʳ. ʉ ʧʦʤʦʱʴʶ ʜʨʝʥʘʞʥʦʡ ʫʩʪʘʥʦʚʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪʚʦʜ ʙʣʫʞʜʘʶʱʠʭ ʪʦʢʦʚ ʠʟ 

ʘʥʦʜʥʦʡ ʟʦʥʳ ʧʦʜʟʝʤʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʚ ʪʷʛʦʚʫʶ ʨʝʣʴʩʦʚʫʶ ʩʝʪʴ (ʨʠʩʫʥʦʢ 3). ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʪʦʜʥʘʷ ʧʦʣʷʨʠʟʘʮʠʷ ʧʦʜʟʝʤʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ. ʇʨʠ ʪʘʢʦʤ 

ʤʝʪʦʜʝ ʟʘʱʠʪʳ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʪʦʢʘ, ʘ ʪʘʢʞʝ ʘʥʦʜʥʳʭ 

ʟʘʟʝʤʣʠʪʝʣʷʭ, ʧʦʩʢʦʣʴʢʫ ʢʘʪʦʜʥʘʷ ʧʦʣʷʨʠʟʘʮʠʷ ʧʦʜʟʝʤʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʙʣʫʞʜʘʶʱʠʤ ʪʦʢʦʤ. 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʜʨʝʥʘʞʥʦʡ ʟʘʱʠʪʳ: 1 ï ʜʨʝʥʘʞʥʘʷ ʫʩʪʘʥʦʚʢʘ;  

2 ï ʜʨʦʩʩʝʣʴ-ʪʨʘʥʩʬʦʨʤʘʪʦʨ; 3 ï ʧʦʜʟʝʤʥʦʝ ʩʦʦʨʫʞʝʥʠʝ 

 

ɺ ɻʝʨʤʘʥʠʠ ʫʞʝ ʚ 1895 ʛ. ʧʨʠ ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ ʛʦʨʦʜʩʢʠʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʚ ɸʭʝʥʝ 

ʦʙʦʨʫʜʦʚʘʣʠ ʜʨʝʥʘʞʥʫʶ ʟʘʱʠʪʫ ʦʪ ʙʣʫʞʜʘʶʱʠʭ ʪʦʢʦʚ ʢ ʰʠʥʝ ʚʳʧʨʷʤʠʪʝʣʴʥʦʡ 

ʧʦʜʩʪʘʥʮʠʠ [3]. ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʚ 1928 ʛ. ʂʫʥʦʤ ʟʘʱʠʪʥʳʡ ʚʳʧʨʷʤʠʪʝʣʴ ʤʝʞʜʫ 

ʪʨʫʙʦʧʨʦʚʦʜʦʤ ʠ ʨʝʣʴʩʘʤʠ ʙʳʣ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʠ ʧʨʦʦʙʨʘʟʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ 

ʜʨʝʥʘʞʘ.  
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʦʪʚʦʜʘ ʙʣʫʞʜʘʶʱʠʭ ʪʦʢʦʚ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪ ʪʨʠ ʪʠʧʘ 

ʜʨʝʥʘʞʥʳʭ ʫʩʪʘʥʦʚʦʢ [1]: ʧʦʣʷʨʠʟʦʚʘʥʥʫʶ, ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʠ ʫʩʠʣʝʥʥʫʶ.  

ʇʦʣʷʨʠʟʦʚʘʥʥʫʶ ʜʨʝʥʘʞʥʫʶ ʫʩʪʘʥʦʚʢʫ ʥʘʩʪʨʘʠʚʘʶʪ ʪʦʣʴʢʦ ʧʨʠ ʧʫʩʢʦʥʘʣʘʜʦʯʥʳʭ 

ʨʘʙʦʪʘʭ ʥʘ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʜʨʝʥʘʞʥʦʛʦ ʪʦʢʘ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʥʘ ʟʘʜʘʥʥʦʤ ʫʨʦʚʥʝ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʦʣʷʨʠʟʦʚʘʥʥʳʭ ʜʨʝʥʘʞʥʳʭ ʫʩʪʘʥʦʚʦʢ ʠʟʚʝʩʪʥʳ ʙʣʦʢ ʜʨʝʥʘʞʥʦʡ 

ʟʘʱʠʪʳ [4], ʩʦʜʝʨʞʘʱʠʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʝ ʨʝʛʫʣʠʨʦʚʦʯʥʳʡ ʨʝʟʠʩʪʦʨ, 

ʧʦʣʷʨʠʟʦʚʘʥʥʳʡ ʵʣʝʤʝʥʪ, ʵʣʝʤʝʥʪʳ ʟʘʱʠʪʳ ʧʦ ʪʦʢʫ ʠ ʥʘʧʨʷʞʝʥʠʶ, ʠ ʙʣʦʢ ʜʠʦʜʥʦ-

ʨʝʟʠʩʪʦʨʥʳʡ [5], ʩʦʜʝʨʞʘʱʠʡ ʧʦʜʩʪʨʦʝʯʥʳʡ ʨʝʟʠʩʪʦʨ, ʥʘʙʦʨ ʨʝʟʠʩʪʦʨʦʚ ʠ ʜʠʦʜ. 

ʇʦʩʢʦʣʴʢʫ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʟʥʘʯʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʧʦʜʟʝʤʥʦʤ ʩʦʦʨʫʞʝʥʠʠ ʠ ʪʦʢ 

ʜʨʝʥʘʞʘ ʠʟʤʝʥʷʶʪʩʷ ʚʦ ʚʨʝʤʝʥʠ ʩ ʫʯʝʪʦʤ ʠʩʧʦʣʥʝʥʥʦʛʦ ʛʨʘʬʠʢʘ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ, ʚ 

ʦʪʜʝʣʴʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʧʦʜʟʝʤʥʦʝ ʩʦʦʨʫʞʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʟʦʥʳ 

ʟʘʱʠʪʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʜʦʩʪʘʪʢʦʤ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ ʷʚʣʷʝʪʩʷ ʧʦʪʝʨʷ 

ʵʥʝʨʛʠʠ ʠʟ-ʟʘ ʨʘʩʩʝʠʚʘʥʠʷ ʪʝʧʣʦʚʦʡ ʤʦʱʥʦʩʪʠ ʥʘ ʨʝʟʠʩʪʦʨʘʭ ʙʣʦʢʦʚ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʜʨʝʥʘʞʥʘʷ ʫʩʪʘʥʦʚʢʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʦʣʷʨʠʟʦʚʘʥʥʦʡ, ʧʦʟʚʦʣʷʝʪ 

ʫʧʨʘʚʣʷʪʴ ʢʘʪʦʜʥʦʡ ʧʦʣʷʨʠʟʘʮʠʝʡ ʧʦʜʟʝʤʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʧʫʪʝʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʚʝʣʠʯʠʥʳ ʦʪʚʦʜʠʤʳʭ ʙʣʫʞʜʘʶʱʠʭ ʪʦʢʦʚ ʦʪ ʟʘʱʠʱʘʝʤʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʢ ʪʷʛʦʚʦʡ 

ʨʝʣʴʩʦʚʦʡ ʩʝʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʧʦʪʝʥʮʠʘʣʘ çʧʦʜʟʝʤʥʦʝ ʩʦʦʨʫʞʝʥʠʝ ï ʟʝʤʣʷè 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʣʝʢʪʨʦʜʘ ʩʨʘʚʥʝʥʠʷ.  

ʇʝʨʚʦʝ ʠʟ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ ʦʪʚʦʜʠʣʦ ʚ 1961ï1970 ʛʛ. ʚ ɺʫʧʧʝʨʪʘʣʴ-ʂʨʦʥʝʥʙʝʨʛʝ 

ʧʠʢʦʚʳʝ ʪʦʢʠ ʩʠʣʦʡ ʜʦ 200 ɸ [3]. ɺ ʈʦʩʩʠʠ ʚʦʧʨʦʩʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ 

ʟʘʱʠʪʦʡ ʦʪ ʢʦʨʨʦʟʠʠ, ʩ 1948 ʛʦʜʘ ʟʘʥʠʤʘʝʪʩʷ ɺʅʀʀʉʊ. ʆʜʥʘʢʦ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 

ʜʨʝʥʘʞʥʘʷ ʫʩʪʘʥʦʚʢʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ɺʅʀʀʉʊʦʤ, ʥʝ ʥʘʰʣʘ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʜʨʝʥʘʞʥʳʭ ʫʩʪʘʥʦʚʦʢ ʠʟʚʝʩʪʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʜʨʝʥʘʞʥʦʝ ʫʩʪʨʦʡʩʪʚʦ [6], ʩʦʜʝʨʞʘʱʝʝ ʙʣʦʢ ʧʦʣʷʨʠʟʘʮʠʠ, ʙʣʦʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʵʥʝʨʛʠʠ ʙʣʫʞʜʘʶʱʠʭ ʪʦʢʦʚ, ʙʣʦʢ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʦʢʘ, ʥʝʧʦʣʷʨʠʟʫʶʱʠʡʩʷ 

ʵʣʝʢʪʨʦʜ ʩʨʘʚʥʝʥʠʷ, ʙʣʦʢ ʟʘʜʘʥʠʷ ʠ ʩʨʘʚʥʝʥʠʷ ʟʘʱʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 

ʜʨʝʥʘʞʥʘʷ ʫʩʪʘʥʦʚʢʘ [7], ʩʦʜʝʨʞʘʱʘʷ ʜʨʝʥʘʞʥʫʶ ʮʝʧʴ, ʵʣʝʢʪʨʦʜ ʩʨʘʚʥʝʥʠʷ, ʬʠʣʴʪʨ 

ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʠ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ. ʊʘʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʟʘʱʠʪʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʧʦʜʟʝʤʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʚ ʟʘʜʘʥʥʳʭ ʧʨʝʜʝʣʘʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʜʥʘʢʦ ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʥʠʟʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʤʦʛʫʪ 

ʚʦʟʥʠʢʘʪʴ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʚʝʣʠʯʠʥʳ ʜʨʝʥʘʞʥʦʛʦ ʪʦʢʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʟʘʱʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʟʘʱʠʪʘ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘ ʜʦʣʞʥʦʤ ʫʨʦʚʥʝ. ɼʣʷ 

ʫʩʪʨʘʥʝʥʠʷ ʜʘʥʥʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʧʨʠʤʝʥʷʶʪ ʫʩʠʣʝʥʥʳʝ ʜʨʝʥʘʞʥʳʝ ʫʩʪʘʥʦʚʢʠ. 

ʋʩʠʣʝʥʥʳʝ ʜʨʝʥʘʞʥʳʝ ʫʩʪʘʥʦʚʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʙʠʥʘʮʠʶ ʢʘʪʦʜʥʦʡ ʠ 

ʜʨʝʥʘʞʥʦʡ ʟʘʱʠʪʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʘʪʦʜʥʦʡ ʟʘʱʠʪʳ ʢʘʪʦʜʥʫʶ ʩʪʘʥʮʠʶ ʧʦʜʢʣʶʯʘʶʪ ʢ 

ʪʷʛʦʚʦʡ ʨʝʣʴʩʦʚʦʡ ʩʝʪʠ ʚʤʝʩʪʦ ʘʥʦʜʥʦʛʦ ʟʘʟʝʤʣʠʪʝʣʷ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʟʘʱʠʪʳ 

ʷʚʣʷʶʪʩʷ ʫʩʠʣʝʥʥʳʝ ʜʨʝʥʘʞʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʚ ʢʦʪʦʨʳʭ ʢʘʪʦʜʥʫʶ ʩʪʘʥʮʠʶ ʟʘʤʝʥʷʶʪ 

ʥʘʢʦʧʠʪʝʣʝʤ ʵʥʝʨʛʠʠ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʫʩʪʘʥʦʚʦʢ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʜʨʝʥʘʞʥʘʷ 

ʫʩʪʘʥʦʚʢʘ ʩ ʥʘʢʦʧʠʪʝʣʝʤ ʵʥʝʨʛʠʠ [8], ʩʦʜʝʨʞʘʱʘʷ ʜʨʝʥʘʞʥʫʶ ʮʝʧʴ, ʵʣʝʢʪʨʦʜ ʩʨʘʚʥʝʥʠʷ, 

ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ, ʜʚʘ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ, ʪʨʠ ʢʦʤʤʫʪʘʪʦʨʘ ʠ ʥʘʢʦʧʠʪʝʣʴ ʵʥʝʨʛʠʠ. ɼʘʥʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʟʘʱʠʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʘʞʝ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ 

ʚʝʣʠʯʠʥʝ ʜʨʝʥʘʞʥʦʛʦ ʪʦʢʘ, ʧʨʠ ʵʪʦʤ ʦʪʩʫʪʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʪʘʥʦʚʢʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʅʦ ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʦʧʘʩʥʦʩʪʴ 

ʫʩʠʣʝʥʠʷ ʢʦʨʨʦʟʠʠ ʩʦʩʝʜʥʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʥʝ ʠʤʝʶʱʠʭ ʟʘʱʠʪʫ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʥʦʛʦʥʠʪʦʯʥʳʝ ʪʨʫʙʦʧʨʦʚʦʜʥʳʝ 

ʩʠʩʪʝʤʳ. ʅʘ ʫʯʘʩʪʢʘʭ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʪʘʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʧʨʠ ʨʘʩʩʪʦʷʥʠʠ ʤʝʞʜʫ 

ʥʠʤʠ ʜʦ 20 ʤ ʥʘʙʣʶʜʘʝʪʩʷ ʚʣʠʷʥʠʝ ʟʘʱʠʱʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʥʝʟʘʱʠʱʝʥʥʳʝ. ɺʦ 
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ʠʟʙʝʞʘʥʠʝ ʪʘʢʦʛʦ ʚʣʠʷʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ ʩʦʚʤʝʩʪʥʦʡ ʟʘʱʠʪʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ 

ʩʦʙʦʡ ʦʜʥʦʚʨʝʤʝʥʥʫʶ ʟʘʱʠʪʫ ʥʝʩʢʦʣʴʢʠʭ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʙʣʦʢʦʚ ʩʦʚʤʝʩʪʥʦʡ ʟʘʱʠʪʳ ʚʳʩʪʫʧʘʶʪ ʜʠʦʜʥʦ-ʨʝʟʠʩʪʦʨʥʳʝ ʙʣʦʢʠ. 

ʊʘʢʞʝ ʠʟʚʝʩʪʝʥ ʙʣʦʢ ʩʦʚʤʝʩʪʥʦʡ ʟʘʱʠʪʳ [9], ʩʦʜʝʨʞʘʱʠʡ ʦʨʛʘʥ ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʫʣʷʪʦʨʘ 

ʪʦʢʘ, ʫʩʪʨʦʡʩʪʚʦ ʠʥʜʠʢʘʮʠʠ, ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʢʦʥʪʘʢʪʳ ʪʦʢʦʚʦʛʦ ʰʫʥʪʘ, ʨʘʜʠʘʪʦʨ 

ʦʭʣʘʞʜʝʥʠʷ, ʫʩʪʨʦʡʩʪʚʦ ʟʘʱʠʪʳ ʦʪ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ. ʋʢʘʟʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠʤʝʶʪ ʦʙʱʠʡ 

ʥʝʜʦʩʪʘʪʦʢ: ʨʝʛʫʣʠʨʦʚʢʘ ʙʣʦʢʦʚ ʧʦ ʪʦʢʫ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʟʘʱʠʪʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʩʦʦʨʫʞʝʥʠʷ ʥʘ ʟʘʜʘʥʥʦʤ ʫʨʦʚʥʝ. 

ɺʳʚʦʜ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʘʪʦʜʥʦʡ ʟʘʱʠʪʦʡ ʜʨʝʥʘʞʥʳʝ ʫʩʪʘʥʦʚʢʠ ʧʦ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʢʘʟʳʚʘʶʪʩʷ ʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʠʝ ʜʨʝʥʘʞʥʳʝ ʫʩʪʘʥʦʚʢʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʘʱʠʪʫ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʙʣʫʞʜʘʶʱʠʭ ʪʦʢʦʚ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʞʝʥʠʷ 

ʧʦʝʟʜʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʢʦʧʠʪʝʣʷ ʵʥʝʨʛʠʠ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʜʨʝʥʘʞʥʳʭ ʫʩʪʘʥʦʚʢʘʭ 

ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʟʘʱʠʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʦʜʟʝʤʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ 

ʤʠʥʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʜʨʝʥʘʞʥʦʛʦ ʪʦʢʘ. ʆʜʥʘʢʦ ʧʨʠ ʤʥʦʛʦʥʠʪʦʯʥʦʡ ʩʪʨʫʢʪʫʨʝ 

ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʤʝʩʪʥʦʡ ʟʘʱʠʪʳ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʩʦʚʤʝʩʪʥʦʡ ʟʘʱʠʪʳ ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʟʘʱʠʪʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʯʝʤ ʩʦʢʨʘʱʘʶʪ ʩʨʦʢ ʩʣʫʞʙʳ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ɸʥʘʣʠʟ ʤʝʪʦʜʦʚ 

ʟʘʱʠʪʳ ʦʪ ʢʦʨʨʦʟʠʠ ʙʣʫʞʜʘʶʱʠʤʠ ʪʦʢʘʤʠ ʧʦʜʟʝʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚʳʷʚʠʣ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʦʪ ʢʦʨʨʦʟʠʠ ʙʣʫʞʜʘʶʱʠʤʠ ʪʦʢʘʤʠ 

ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ɺ ʦʩʦʙʝʥʥʦʩʪʠ, ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʥʫʞʜʘʝʪʩʷ ʤʝʪʦʜ 

ʩʦʚʤʝʩʪʥʦʡ ʟʘʱʠʪʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʧʦʜʜʝʨʞʘʥʠʷ ʟʘʱʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦʤ ʜʨʝʥʘʞʥʦʤ ʪʦʢʝ. 
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ɸ.ʈ. ʌʘʟʳʣʦʚʘ1,ʘ 

1ɸʣʤʘʪʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʥʝʨʛʝʪʠʢʠ ʠ ʩʚʷʟʠ, ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 
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ɸʅɸʃʀɿ ʇʈʀʄɽʅɽʅʀʗ ɺɽʊʈʆɻɽʅɽʈɸʊʆʈʆɺ ɺ ɻ. ɸʃʄɸʊʓ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʚʷʟʠ ʩ ʧʦʩʪʦʷʥʥʳʤ ʨʦʩʪʦʤ ʮʝʥ ʥʘ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʠ ʚʦʟʨʘʩʪʘʶʱʝʝ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʜʦʙʳʯʠ 

ʵʥʝʨʛʠʠ ʠʟ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ɺʀʕ), ʪʘʢʠʭ ʢʘʢ 

ʩʦʣʥʝʯʥʘʷ, ʚʝʪʨʦʚʘʷ, ʛʝʦʪʝʨʤʘʣʴʥʘʷ ʠ ʛʠʜʨʦʵʥʝʨʛʠʷ. ʉʘʤʳʡ ʢʨʫʧʥʳʡ ʛʦʨʦʜ ʂʘʟʘʭʩʪʘʥʘ ʠ 

ʝʛʦ ʧʨʠʛʦʨʦʜʳ ʨʘʩʧʦʣʘʛʘʶʪ ʤʦʱʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʙʣʘʛʦʜʘʨʷ 

ʢʦʪʦʨʳʤ ʩʦ ʚʨʝʤʝʥʝʤ ʚʦʟʤʦʞʥʦ ʙʫʜʝʪ ʠʤʝʪʴ ʜʝʰʝʚʫʶ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʫʶ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ ʢʨʘʪʢʠʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʦʜʥʦʛʦ ʠʟ 

ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ ʚ ʛʦʨʦʜʝ ɸʣʤʘʪʳ, ʨʘʩʯʝʪʳ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ 

ʵʥʝʨʛʠʠ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʥʝʨʘʪʦʨ, ʂʇɼ, ʚʝʪʝʨ, ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ, ʢʦʥʪʨʦʣʣʝʨ. 

ɸשʜʘʪʧʘ. ʕʣʝʢʪʨ ץʫʘʪʳ ʙʘסʘʩʳʥʳװ שʥʝʤʽ ᴇʩʫʽ ʤʝʥ ʵʥʝʨʛʠʷ ʪײʪʳʥʫʜʳש ʢᴇʙʝʶʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ ʢװʥ, ʞʝʣ, ʛʝʦʪʝʨʤʘʣʴʜʳ ʞᴅʥʝ ʛʠʜʨʦʵʥʝʨʛʠʷ ʩʠʷץʪʳ ʜᴅʩʪװʨʣʽ ʝʤʝʩ ʞᴅʥʝ 

ʞʘשʘʨʪʳʣסʘʥ ʢᴇʟʜʝʨʜʝʥ (ɺʀʕ) ʵʥʝʨʛʠʷ ᴇʥʜʽʨʫ ʩʘʣʘʩʳʥʜʘסʳ ʟʝʨʪʪʝʫʣʝʨ ʙʘʨסʘʥ ʩʘʡʳʥ 

ᴇʟʝʢʪʽ ʙʦʣʘ ʪװʩʫʜʝ. פʘʟʘץʩʪʘʥʥʳש ʝש ʽʨʽ ץʘʣʘʩʳ ʤʝʥ ʦʥʳש ʤʘשʳʥʜʘסʳ ʞʝʨʣʝʨʜʝ ʪʘʙʠסʠ 

ʨʝʩʫʨʩʪʘʨʜʳש ᴇʪʝ ץʫʘʪʪʳ ʢᴇʟʜʝʨʽ ʙʘʨ, ʩʦʥʳש ʘʨץʘʩʳʥʜʘ ʫʘץʳʪ ᴇʪʝ ʢʝʣʝ ʘʨʟʘʥ ʵʢʦʣʦʛʠʷʣʳץ 

ʪʘʟʘ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʘ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʙʦʣʘʜʳ.   

ɸʪʘʣʤʳʰ ʤʘץʘʣʘʜʘ ɸʣʤʘʪʳ ץʘʣʘʩʳʥʜʘסʳ ʞʝʣ ʛʝʥʝʨʘʪʦʨʣʘʨʳʥʳש ʩʘʥ ʘʣʫʘʥ 

ʪװʨʣʝʨʽʥʽש ʙʽʨʽʥ ץʦʣʜʘʥʫʜʳש ʪʠʽʤʜʽʣʽʛʽʥʝ ץʳʩץʘʰʘ ʪʘʣʜʘʫ ʞʘʩʘʣסʘʥ, ʞʝʣ ʛʝʥʝʨʘʪʦʨʣʘʨʳ 

ᴇʥʜʽʨʝʪʽʥ ץʫʘʪ ʢᴇʟʜʝʨʽ ʝʩʝʧʪʝʣʛʝʥ.  

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʛʝʥʝʨʘʪʦʨ, ʂʇɼ, ʞʝʣ, ץʫʘʪ ʢᴇʟʽ, ʢʦʥʪʨʦʣʣʝʨ.  

Abstract. Due to the constant increase in electricity prices and increasing energy 

consumption, research in the field of energy production from non-traditional and renewable 

energy sources (RES), such as solar, wind, geothermal and hydropower, is becoming more 

urgent. The largest city of Kazakhstan and its suburbs have a powerful source of natural 

resources, due to which in due course it will be possible to have cheap environmentally friendly 

electricity. 

This article provides a brief analysis of the effectiveness of the application of one of 

several varieties of wind turbines in the city of Almaty, the calculations of the generated energy 

by a wind generator. 

Key words: generator, efficiency, wind, power supply, controller. 

 

1. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ 

ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʘʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʠʣʳ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ 

ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʳ ʩʧʦʩʦʙʥʳ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʤʝʭʘʥʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʚʝʪʨʘ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʫʶ [1]. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʦʣʥʦʡ ʩʠʩʪʝʤʳ ʛʝʥʝʨʘʮʠʠ 

[2]. 
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ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʛʝʥʝʨʘʮʠʠ 

 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʚʳʤ ʜʝʣʦʤ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʵʥʝʨʛʠʠ ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʫʯʘʩʪʢʝ. ɼʣʷ ʵʪʦʛʦ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʩʣʝʜʫʶʱʝʡ 

ʬʦʨʤʫʣʦʡ [3]: 
 

ὖ rz Ὓz ὠ   ,                                          (1) 
 

ʛʜʝ:  

r ï ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʰʥʦʡ ʤʘʩʩʳ, ʢʛ/ʤ3  

V ï ʩʢʦʨʦʩʪʴ ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ 

S ï ʧʣʦʱʘʜʴ ʜʝʡʩʪʚʠʷ ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ, ʯʪʦ ʯʘʩʪʴ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ ʪʨʘʪʠʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʧʦʪʝʨʠ, ʪʘʢʠʝ, ʥʘʧʨʠʤʝʨ, ʢʘʢ ʦʙʪʝʢʘʥʠʝ ʦʙʲʝʢʪʘ, ʟʘʚʠʭʨʝʥʠʝ ʠ ʪ.ʜ. ɺ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʂʇɼ ʨʦʪʦʨʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 35-40% ʦʪ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʝʩʪʠ ʥʘʠʙʦʣʝʝ ʧʨʠʙʣʠʞʝʥʥʳʡ ʢ ʨʝʘʣʴʥʦʩʪʠ ʨʘʩʯʝʪ. ɼʣʷ ʵʪʦʛʦ ʚʦʩʧʦʣʴʟʫʝʤʩʷ 

ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʦʡ [4]: 
 

ὖ Vz “z rz Ὑ πzȢυz ὠ ʈz̑ ̆̅zʈ̄ ̆̎ ,                               (2) 
 

ʛʜʝ:  

V ï ʢʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ (ʥʦʤʠʥʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʚ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 0.3-0.5) 

r ï ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʢʛ/ʤ3 

R ï ʨʘʜʠʫʩ ʨʦʪʦʨʘ, ʤ 

V ï ʩʢʦʨʦʩʪʴ ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ, ʤ/ʩ 

Õʨʝʜ ï ʂʇɼ ʨʝʜʫʢʪʦʨʘ, % 

Õʛʝʥ ï ʂʇɼ ʛʝʥʝʨʘʪʦʨʘ, % 

 

2. ɸʥʘʣʠʟ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ ʚ ʛʦʨʦʜʝ ɸʣʤʘʪʳ 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʦʪ ʤʝʩʷʮʘ ʛʦʜʘ ʚ ʛʦʨʦʜʝ 

ɸʣʤʘʪʳ. ɼʠʘʛʨʘʤʤʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʩ ʥʦʷʙʨʷ ʧʦ ʘʧʨʝʣʴ ʚ ʛʦʨʦʜʝ ʥʘʙʣʶʜʘʶʪʩʷ 

ʩʣʘʙʳʝ ʚʝʪʨʘ, ʩ ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ ʤʫʩʩʦʥʳ ʩʦʟʜʘʶʪ ʙʦʣʝʝ ʤʦʱʥʳʝ ʧʦʪʦʢʠ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ. 

ɺ ʩʨʝʜʥʝʤ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʧʨʠʙʣʠʞʝʥʘ ʢ 12 ʢʤ/ʯ [5]. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦ 

ʥʘʧʨʘʚʣʝʥʠʠ ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ. ʊʘʢʞʝ, ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʥʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʘ ʨʦʟʘ ʚʝʪʨʦʚ 

ʜʣʷ ʛʦʨʦʜʘ ɸʣʤʘʪʳ. 
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ʊʘʙʣʠʮʘ 1 ï ʇʦʚʪʦʨʷʝʤʦʩʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ ʚ ʛʦʨʦʜʝ ɸʣʤʘʪʳ 
 

ʄʝʩʷʮʳ    ʉ   ʉɺ    ɺ  ʖɺ   ʖ  ʖɿ    ɿ  ʉɿ 

ʗʥʚʘʨʴ    9   12    7   23  16   20    7   6 

ʀʁ ʣʴ    5   11    6   45  17    8    4   4 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʢʦʨʦʩʪʴ ʚʝʪʨʘ ʚ ʛʦʨʦʜʝ ɸʣʤʘʪʳ [5] 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʈʦʟʘ ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʘ 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʪʘʢʦʡ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʩʧʦʩʦʙʝʥ ʥʘ ʵʬʬʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʧʨʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʚ 3 ʤ/ʩ. 
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3. ʈʘʩʯʝʪ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ 

ɼʣʷ ʥʘʯʘʣʘ ʧʨʦʚʝʜʝʤ ʨʘʩʯʝʪ ʤʦʱʥʦʩʪʠ ʧʦ ʬʦʨʤʫʣʝ 1: 

P = 1.25*2.5*2.5*33 = 210, 94 ɺʪ 

ʈʘʩʯʝʪ ʤʦʱʥʦʩʪʠ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ ʚ ʠʜʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʩ ʫʯʝʪʦʤ ʧʦʪʝʨʠ ʚ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʜʘʥʥʳʭ: 

V=0.45  

r = 1.25, ʢʛ/ʤ3 

R = 2.5, ʤ 

V =3, ʤ/ʩ 

Õʨʝʜ = 0.95, % 

Õʛʝʥ =0.85, % 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ 2, ʨʘʩʩʯʠʪʘʝʤ ʚʳʭʦʜʥʫʶ ʤʦʱʥʦʩʪʴ: 

P = 0.45*3.14*1.25*2.5*2.5*0.5*33*0.95*0.85 = 120.34 (ʢɺʪ) 
 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʚʝʪʨʘ ʚ ʛʦʨʦʜʝ ɸʣʤʘʪʳ ʩʦʩʪʘʚʣʷʝʪ 210.94 ʢɺʪ. ʊʘʢʞʝ ʠʟ ʵʪʦʡ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ 120.34 ʢɺʪ, ʪʘʢ 

ʢʘʢ ʦʩʪʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʪʨʘʪʠʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʝ ʛʝʥʝʨʘʮʠʠ ʠ 

ʟʘʚʠʭʨʝʥʠʷ. ʋʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪʦʨ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʝ ʜʣʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 200-250 ʂʚʪ*ʯ ʚ ʤʝʩʷʮ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨ ʙʫʜʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠ ʫʚʝʨʝʥʥʦ ʩʧʨʘʚʣʷʪʴʩʷ ʩʦ ʩʚʦʝʡ ʨʘʙʦʪʦʡ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʜʨʫʛʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʵʥʝʨʛʠʠ (ʥʘʧʨʠʤʝʨ, ʩ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʝʡ). 
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ʕʃɽʂʊʈʆʕʅɽʈɻɽʊʀʂʀ  

 

 ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʩʦʛʣʘʩʥʦ ʧʦʣʦʞʝʥʠʶ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʈʦʩʩʠʠ ʠ 

ʂʘʟʘʭʩʪʘʥʝ. 
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 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ, ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʩʠʩʪʝʤʘ 

ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʤʝʥʝʜʞʤʝʥʪ. 

 ɸשʜʘʪʧʘ. ɾײʤʳʩʪʘ ץʘʨʘʣסʘʥ ʢʝʡʙʽʨ ײʩʳʥʳʩʪʘʨ ʝʨʝʞʝʛʝ ʩᴅʡʢʝʩ ʭʘʣʳץʘʨʘʣʳץ 

ʩʪʘʥʜʘʨʪ ʙʦʡʳʥʰʘ ʩʘʧʘ ʩʘʣʘʩʳʥʜʘ ʈʝʩʝʡ ʤʝʥ פʘʟʘץʩʪʘʥʜʘ ʵʥʝʨʛʠʷ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ 

 ̔.ᴇʥʜʽʨʽʩ שʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ʙᴇʣʫ ʞᴅʥʝ ʦʥʳ שʰʽʥ ʘʡʥʘʣʳʩʘʪʳʥ ʢᴅʩʽʧʦʨʳʥʜʘʨʜʳװ

 ʊװʡʽʥʜ ̔ʩᴇʟʜʝʨ: ʵʣʝʢʪʨ ʵʥʝʨʛʝʪʠʢʘʩʳ, ʪʠʽʤʜʽ ʙʘʩץʘʨʫ ʞװʡʝʩʽ - ʤʝʥʝʜʞʤʝʥʪ, ʩʘʧʘ 

ʤʝʥʝʜʞʤʝʥʪʽ. 

 Abstract. In this article, some recommendations according to the provision of the 

international standards in the field of quality for increase of energy efficiency of the enterprises 

which are engaged in production and distribution of the electric power in Russia and Kazakhstan 

are considered. 

 Key words: power industry, effective management, quality management system, power 

management. 

 

 ɺʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʦʡ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʨʘʡʥʝ ʚʘʞʥʳ ʢʘʢ 

ʜʣʷ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʜʣʷ ʂʘʟʘʭʩʪʘʥʘ. ɺʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʧʦʩʪʦʷʥʥʦʝ ʫʣʫʯʰʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʥʦʚʣʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʱʝʝ ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, 2017 ʛʦʜʫ, ʚ ʘʧʨʝʣʝ, ʧʨʦʰʝʣ V ʈʦʩʩʠʡʩʢʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʬʦʨʫʤ (ʈʕʌ) [1]. ɼʘʥʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʥʘʮʝʣʝʥʦ ʥʘ ʧʨʦʜʚʠʞʝʥʠʝ 

ʨʦʩʩʠʡʩʢʠʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʧʦ ʩʚʦʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʠʥʜʠʢʘʪʦʤ ʚʳʩʪʘʚʦʯʥʦʡ, 

ʢʦʥʛʨʝʩʩʥʦʡ ʠ ʜʝʣʦʚʦʡ ʧʨʦʛʨʘʤʤ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ 150 

ʜʦʢʣʘʜʦʚ ʚʝʜʫʱʠʭ ʵʢʩʧʝʨʪʦʚ ʦʪʨʘʩʣʠ, ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʧʨʦʰʣʘ ʢʨʫʧʥʝʡʰʘʷ ʦʪʨʘʩʣʝʚʘʷ ʚʳʩʪʘʚʢʘ çʕʥʝʨʛʝʪʠʢʘ ʠ 

ʣɻʝʢʪʨʦʪʝʭʥʠʢʘè. ɺ ʵʪʦʤ ʛʦʜʫ ʪʘʢʞʝ ʧʨʦʡʜʝʪ ʈʕʌ ʚ ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʛʜʝ ʙʫʜʫʪ 

ʦʭʚʘʯʝʥʳ ʪʘʢʠʝ ʪʝʤʘʪʠʢʠ ʢʘʢ ʵʥʝʨʛʝʪʠʢʘ, ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʵʥʝʨʛʦʨʝʩʫʨʩʳ, 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʤʝʥʝʜʞʤʝʥʪ [2]. 

ʉʘʤʦʝ ʷʨʢʦʝ ʠ ʫʥʠʢʘʣʴʥʦʝ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʦʙʳʪʠʝ ʣʝʪʘ 2017 ʚ 

ʦʙʣʘʩʪʠ ʵʥʝʨʛʝʪʠʢʠ ï ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʚʳʩʪʘʚʢʘ çʕʥʝʨʛʠʷ ʙʫʜʫʱʝʛʦè, 

ʧʨʦʰʝʜʰʘʷ ʚ ʩʪʦʣʠʮʝ ʂʘʟʘʭʩʪʘʥʘ ɸʩʪʘʥʝ [3]. ɺ ʚʳʩʪʘʚʢʝ ʧʨʠʥʷʣʦ ʫʯʘʩʪʠʝ 100 ʩʪʨʘʥ. ɺ 

ʨʘʤʢʘʭ ʵʪʦʛʦ ʩʦʙʳʪʠʷ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʫʥʠʢʘʣʴʥʦʝ ʠ ʝʜʠʥʩʪʚʝʥʥʦʝ ʚ ʤʠʨʝ ʟʜʘʥʠʝ ï ʩʬʝʨʘ 

ʟʘʢʦʥʯʝʥʥʦʡ ʬʦʨʤʳ ʜʠʘʤʝʪʨʦʤ 80 ʤʝʪʨʦʚ ʧʘʚʠʣʴʦʥ çʅʫʨ ï ʘʣʝʤè ʠʣʠ çʤʫʟʝʡ ʵʥʝʨʛʠʠ 

ʙʫʜʫʱʝʛʦè. ɺ ʟʜʘʥʠʠ 8 ʵʪʘʞʝʡ, ʢʘʞʜʳʡ ʵʪʘʞ ʧʨʝʜʩʪʘʚʣʷʣ ʵʥʝʨʛʠʶ ʦʪ ʨʘʟʣʠʯʥʳʭ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʊʘʢʞʝ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʧʘʚʠʣʴʦʥ, ʚ ʢʦʪʦʨʦʤ ʩʦʙʨʘʥʳ 

ʫʩʧʝʰʥʦ ʚʥʝʜʨʝʥʥʳʝ ʤʝʪʦʜʳ, ʤʠʨʦʚʳʝ ʧʨʦʝʢʪʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʣʘʩʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʠ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ. ʆʥ ʦʭʚʘʪʳʚʘʝʪ 24 ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʧʦ 

ʧʷʪʠ ʥʘʧʨʘʚʣʝʥʠʷʤ - ʚʦʟʦʙʥʦʚʣʷʝʤʘʷ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʵʥʝʨʛʠʷ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʪʨʘʜʠʮʠʦʥʥʘʷ ʵʥʝʨʛʠʷ, ʭʨʘʥʝʥʠʝ ʵʥʝʨʛʠʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʅʝʤʘʣʦʚʘʞʥʦ ʪʦ, ʯʪʦ ʩʨʝʜʠ ʤʥʦʛʦʤʠʣʣʠʦʥʥʳʭ 

ʧʦʩʝʪʠʪʝʣʝʡ ʚʳʩʪʘʚʢʠ ʙʳʣʠ ʥʝ ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʠʩʪʳ ʠ ʨʘʙʦʪʥʠʢʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʦ ʠ ʥʝ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʜʘʥʥʦʡ ʩʬʝʨʝ ʣʶʜʠ, ʩʪʫʜʝʥʪʳ ʠ ʜʝʪʠ. ɼʘʥʥʦʝ 

ʩʦʙʳʪʠʝ ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘʫʯʥʫʶ-ʪʝʭʥʠʯʝʩʢʫʶ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ, ʥʦ ʠ ʢʫʣʴʪʫʨʥʦ-

ʧʨʦʩʚʝʪʠʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ. 

ɺʦʧʨʦʩʦʤ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʝʛʦʜʥʷ ʟʘʜʘʶʪʩʷ ʤʥʦʛʠʝ ʩʧʝʮʠʘʣʠʩʪʳ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ. ɿʥʘʯʠʪʝʣʴʥʦ ʚʳʨʦʩ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ, ʯʪʦ 

ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʠʩʪʦʯʘʝʪ ʟʘʧʘʩ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ 

ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʥʫʞʥʦ ʚʥʝʜʨʷʪʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ. ʅʫʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ 
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ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ ʠ ʪʦʚʘʨʦʚ (ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ), ʠ ʧʨʠ ʵʪʦʤ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ɼʣʷ ʧʝʨʝʭʦʜʘ ʢ ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʩ ʫʯʝʪʦʤ ʙʳʩʪʨʦʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʪʝʭʥʦʣʦʛʠʡ, ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʘʢ ʥʘ ʚʥʫʪʨʝʥʥʝʤ, ʪʘʢ ʠ ʥʘ ʚʥʝʰʥʝʤ ʨʳʥʢʝ ʨʫʢʦʚʦʜʩʪʚʦ 

ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʩʬʝʨʝ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʧʝʨʚʦʩʪʝʧʝʥʥʦ ʜʦʣʞʥʳ ʧʦʩʪʘʚʠʪʴ ʧʝʨʝʜ ʩʦʙʦʡ 

ʟʘʜʘʯʫ ʧʝʨʝʡʪʠ ʥʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʝ ʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ.  

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʠ ʠʭ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦ ʚʥʝʜʨʝʥʠʶ ʉʕʥʄ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʚ ʩʬʝʨʝ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ 

 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʘ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʯʘʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʫʯʝʪʦʤ ʨʝʢʦʤʝʥʜʘʮʠʡ ʩʠʩʪʝʤʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ (ʉʕʥʄ) [4]. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʩʭʝʤʘʪʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʨʷʜʦʢ ʚʥʝʜʨʝʥʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʦʞʝʥʠʡ 

ʉʕʥʄ. 

ʇʝʨʝʭʦʜ ʢ ʉʕʥʄ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦʩʪʝʧʝʥʥʦ, ʠʩʭʦʜʷ ʠʟ ʢʦʥʢʨʝʪʥʦʡ 

ʩʠʪʫʘʮʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʩ ʫʯʝʪʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʚʥʫʪʨʝʥʥʠʡ ʘʫʜʠʪ ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʨʝʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ, 

ʧʦʩʣʝ ʯʝʛʦ ʥʫʞʥʦ ʚʳʷʚʠʪʴ ʚʩʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʧʣʘʥ ʧʦ ʠʭ ʣʠʢʚʠʜʘʮʠʠ ʚ 

ʢʨʦʪʯʘʡʰʠʝ ʩʨʦʢʠ. ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ï ʦʙʫʯʝʥʠʝ. ʉʕʥʄ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʠʟʤʝʥʝʥʠʝ 

ʧʨʝʞʥʝʛʦ ʧʦʨʷʜʢʘ ʚʥʫʪʨʝʥʥʝʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʵʪʦʤʫ ʚʘʞʥʦ, ʯʪʦʙʳ ʚʩʝ ʩʦʪʨʫʜʥʠʢʠ ʙʳʣʠ 

ʢʦʤʧʝʪʝʥʪʥʳ ʚ ʚʦʧʨʦʩʘʭ ʧʦʣʠʪʠʢʠ ʠ ʮʝʣʝʡ ʵʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʘ. ʇʦʩʪʦʷʥʥʦʝ ʫʣʫʯʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʙʥʦʚʣʝʥʠʝ ʟʥʘʥʠʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʩʦʪʨʫʜʥʠʢʦʚ 

ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ, ʪʘʢ ʠ ʫʧʨʘʚʣʷʶʱʝʡ ʩʪʨʫʢʪʫʨ ʧʨʝʜʧʨʠʷʪʠʷ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ 

ʨʘʙʦʪʳ ʩ ʥʦʚʝʡʰʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʩ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʘʞʥʦ ʧʨʠʚʣʝʢʘʪʴ ʚ 

ʨʘʙʦʪʫ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʟʘʨʫʙʝʞʥʳʭ ʢʦʣʣʝʛ. ʀʥʪʝʛʨʘʮʠʷ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʫʩʧʝʰʥʦʛʦ ʦʧʳʪʘ ʠʥʥʦʩʪʨʘʥʥʳʭ ʢʦʣʣʝʛ ʧʨʠʚʝʜʝʪ ʢ ʙʦʣʝʝ ʚʳʩʦʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ. ɺʘʞʥʦ, ʯʪʦʙʳ ʚʩʝ ʧʨʦʮʝʜʫʨʳ ʧʦ ʚʥʝʜʨʝʥʠʶ ʉʕʥʄ ʙʳʣʠ ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʥʳ 

ʠ ʠʤʝʣʠ ʯʝʪʢʠʝ ʚʨʝʤʝʥʥʳʝ ʨʘʤʢʠ. ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ï ʧʣʘʥʠʨʦʚʘʥʠʝ. ɻʣʘʚʥʦʝ ʟʜʝʩʴ - ʵʪʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʧʦʣʥʦʤʦʯʠʡ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʢʘ ʦʩʥʦʚʥʳʭ 

ʧʦʣʦʞʝʥʠʡ ʧʦʣʠʪʠʢʠ ʉʕʥʄ, ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ.  

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʦʩʥʦʚʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʉʕʥʄ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʩ 

ʫʯʝʪʦʤ ʧʨʦʚʝʜʝʥʥʳʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. ʅʫʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʚʩʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʦʣʞʥʦʩʪʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʠ ʜʦʥʝʩʪʠ ʥʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʦ ʩʦʪʨʫʜʥʠʢʦʚ. 
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ɻʨʫʧʧʘ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʵʥʝʨʛʦʤʝʥʝʜʞʤʝʥʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʚʦʶ 

ʨʘʙʦʪʫ ʥʝʧʨʝʨʳʚʥʦ ʠ ʥʝʦʪʜʝʣʠʤʦ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ 

ʨʝʛʫʣʷʨʥʳʝ ʩʦʙʨʘʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʛʨʘʤʦʪʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ. ʇʦʩʣʝʜʥʠʡ ʵʪʘʧ ï ʚʥʝʜʨʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʉʕʥʄ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʦʮʝʥʢʘ ʢʦʨʨʝʢʪʥʦʩʪʠ ʨʘʙʦʪʳ. ɺʘʞʥʦ ʚ ʢʦʥʢʨʝʪʥʳʝ ʚʨʝʤʝʥʥʳʝ ʨʘʤʢʠ 

ʦʪʩʣʝʞʠʚʘʪʴ ʩʪʝʧʝʥʴ ʨʝʘʣʠʟʘʮʠʠ ʵʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʘ, ʥʘ ʩʢʦʣʴʢʦ ʠ ʚ ʢʘʢʫʶ ʩʪʦʨʦʥʫ 

ʠʟʤʝʥʠʣʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ, ʢʘʢʠʝ ʧʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠ 

ʧʦʢʘʟʘʪʝʣʠ. ʇʦʩʣʝ, ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʚʥʝʰʥʠʡ ʵʥʝʨʛʦʘʫʜʠʪ ʩ ʫʯʘʩʪʠʝʤ ʧʨʠʛʣʘʰʝʥʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʉʕʥʄ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʥʦ ʠ ʥʘ ʝʝ ʭʨʘʥʝʥʠʝ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ. ɺ ʨʘʙʦʪʝ [5] 

ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 5 

ʣʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʛʘʟʳ ʠ ʚʦʜʳ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ, ʙʝʟ ʫʯʝʪʘ ʢʦʥʢʨʝʪʥʳʭ ʮʠʬʨ ʧʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʶ, ʯʪʦ 

ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʮʝʣʦʤ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘ ʨʳʥʢʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʬʠʨʤ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ 

ʥʘ ʧʨʦʚʝʜʝʥʠʠ ʵʥʝʨʛʦʘʫʜʠʪʘ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʠ ʨʘʟʨʘʙʦʪʢʝ 

ʵʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʘ. ʆʨʛʘʥʠʟʘʮʠʠ ʧʨʠ ʪʝʭʥʠʯʝʩʢʠʭ ɺʋɿʘʭ ʠ ʅʀʀ - ʦʪʣʠʯʘʶʪʩʷ 

ʥʝʩʪʘʥʜʘʨʪʥʳʤ ʧʦʜʭʦʜʦʤ ʚ ʜʘʥʥʦʤ ʚʦʧʨʦʩʝ, ʦʜʥʘʢʦ ʦʥʠ ʧʨʝʜʣʘʛʘʶʪ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʝʨʝʭʦʜʫ ʢ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʦʩʨʝʜʩʪʚʦʤ 

ʵʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʘ, ʘ ʥʝ ʧʨʦʛʨʘʤʤʫ ʚ ʮʝʣʦʤ.  ʇʨʠ ʧʨʠʚʣʝʯʝʥʠʠ ʯʘʩʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʢʦʥʢʨʝʪʥʦ ʥʘ ʨʝʘʣʠʟʘʮʠʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʩʢʦʨʝʝ ʚʩʝʛʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʧʨʦʛʨʘʤʤʘ ʙʫʜʫʪ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʦʩʥʦʚʝ 

ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʦʨʛʘʥʠʟʘʮʠʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʊʘʢʦʡ ʚʘʨʠʘʥʪ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ 

ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʠ ʥʠʟʢʦʵʬʬʝʢʪʠʚʥʳʤ, ʪʘʢ ʢʘʢ ʪʨʝʪʴʷ ʩʪʦʨʦʥʘ ʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ ʣʠʰʴ 

ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʚʘʨʠʘʥʪ ʵʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʦʙʱʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ. ɽʩʣʠ ʞʝ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʉʕʥʄ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʩʦʙʩʪʚʝʥʥʳʤʠ 

ʩʠʣʘʤʠ, ʪʦ ʤʦʞʥʦ ʜʦʩʪʠʛʥʫʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʪʘʢ ʢʘʢ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʙʫʜʫʪ 

ʨʘʟʨʘʙʦʪʘʥʳ ʠʩʭʦʜʷ ʠʟ ʢʦʥʢʨʝʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʨʝʜʧʨʠʷʪʠʷ. ɹʦʣʝʝ ʪʦʛʦ 

ʵʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪ ʟʘʪʨʘʪʳ ʧʦ ʚʥʝʜʨʝʥʠʶ ʵʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʘ, ʦʜʥʘʢʦ ʪʘʢʦʡ 

ʚʘʨʠʘʥʪ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʝʥ ʧʦ ʚʨʝʤʝʥʠ. 

ɺʘʞʥʦ, ʯʪʦʙʳ ʚʳʩʰʝʝ ʨʫʢʦʚʦʜʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʥʠʤʘʣʦ, 

ʢʘʢʠʭ ʠʤʝʥʥʦ ʧʦʢʘʟʘʪʝʣʝʡ ʦʥʠ ʭʦʪʷʪ ʜʦʩʪʠʛʥʫʪʴ, ʚʝʜʴ ʠʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ 

ʦʩʥʦʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʩʨʝʜʩʪʚʘ ʠʩʧʦʣʥʝʥʠʷ ʉʕʥʄ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʫʪʚʝʨʞʜʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʉʕʥʄ ʙʦʣʴʰʠʥʩʪʚʦʤ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʦʠʟʦʡʜʝʪ ʨʝʦʨʛʘʥʠʟʘʮʠʷ 

ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʠʟʤʝʥʝʥʠʝ ʨʳʥʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʇʝʨʝʭʦʜ ʢ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʨʘʟʠʪʩʷ ʢʘʢ ʥʘ ʚʥʝʰʥʝʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʪʘʢ ʠ ʥʘ ʵʢʦʥʦʤʠʢʝ 

ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ. ɹʦʣʝʝ ʪʦʛʦ, ʪʘʢʦʡ ʧʦʜʭʦʜ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩ ʫʯʝʪʦʤ ʨʝʢʦʤʝʥʜʘʮʠʡ [4], [6], [7] ʠ ʨʝʘʣʠʟʫʝʤʦʡ 

ʧʨʝʜʧʨʠʷʪʠʝʤ ʉʕʥʄ ʧʦʚʳʩʠʪ ʫʨʦʚʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ 

ʩʪʦʠʤʦʩʪʠ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ (ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ). 
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ʆʇʈɽɼɽʃɽʅʀɽ ʇɸʈɸʄɽʊʈʆɺ ɻʈɸʅʀʎʓ ʈɸɿɼɽʃɸ çʄɽʊɸʃʃ - 

ʕʃɽʂʊʈʆʃʀʊè ʇʆɺʈɽɾɼɽʅʀʗ ʆɹʆʃʆʏʂʀ ʂɸɹɽʃʗ ɺ ʇʆʃʀʄɽʈʅʆʄ 

ʀɿʆʃʀʈʋʖʑɽʄ ʇʆʂʈʓʊʀʀ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʤʝʪʦʜʠʢʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ çʤʝʪʘʣʣ ï ʵʣʝʢʪʨʦʣʠʪè ʧʦʚʨʝʞʜʝʥʠʷ ʦʙʦʣʦʯʢʠ 

ʢʘʙʝʣʷ ʚ ʧʦʣʠʤʝʨʥʦʤ ʠʟʦʣʠʨʫʶʱʝʤ ʧʦʢʨʳʪʠʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʫʜʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʩʨʝʜʳ ʠ ʯʘʩʪʦʪʳ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʪʦʢʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʘʥʠʮʘ ʨʘʟʜʝʣʘ, ʢʘʙʝʣʴ, ʧʦʚʨʝʞʜʝʥʠʝ, ʠʟʦʣʠʨʫʶʱʝʝ ʧʦʢʨʳʪʠʝ. 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʢᴇʧ ץʳʨʣʳ ʦץʰʘʫʣʘʫʰʳ ʞʘʙʳʥʜʘʨʜʘסʳ ʢʘʙʝʣʴʜʽץ שʘʙʳסʳʥʳש  

 ʞʠʽʣʽʛʽʥʝʥ שʳʥʘʥ ʞᴅʥʝ ᴇʣʰʝʫʽʰ ʪʦʢʪʳסʘʨʩʳʣʳץ ʩʘʣʳʩʪʳʨʤʘʣʳ שʳʩʳʤʥʘʥ, ʦʨʪʘʥʳץ

ʟʘץʳʤʜʘʥʫʳʥʳש "ʤʝʪʘʣʣ-ʵʣʝʢʪʨʦʣʠʪ" ʙᴇʣʽʤʽʥʽש  ʰʝʢʘʨʘʣʘʨʳʥʳש ʧʘʨʘʤʝʪʨʣʝʨʽʥ 

ʵʢʩʧʝʨʤʝʥʪʘʣʴʜʳ ʟʝʨʪʪʝʫʜʽש ᴅʜʽʩʪʝʨʽ ʤʝʥ ʥᴅʪʠʞʝʣʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ.   

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʙᴇʣʽʤʥʽש ʰʝʢʘʨʘʩʳ, ʢʘʙʝʣʴ, ʟʘץʳʤʜʘʥʫ, ʦץʰʘʫʣʘʫʰʳ ʞʘʙʳʥ.  

Abstract. The article proposes the method and results of the experimental investigation 

of the metal-electrolyte interface parameters of the cable sheath damage in the polymer 

insulating coating on the temperature, the specific resistance of the medium, and the frequency 

of the measuring current. 

Key words: interface, cable, damage, insulating coating. 

 

ʇʨʠʤʝʥʝʥʠʝ ʢʘʙʝʣʝʡ ʚ ʧʦʣʠʤʝʨʥʦʤ ʠʟʦʣʠʨʫʶʱʝʤ ʧʦʢʨʳʪʠʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʳʰʘʝʪ ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ ʣʠʥʝʡʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʪʘʢ ʢʘʢ 

ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘʱʠʪʘ, ʢʘʢ ʦʪ ʧʦʯʚʝʥʥʦʡ ʢʦʨʨʦʟʠʠ, ʪʘʢ ʠ 

ʦʪ ʢʦʨʨʦʟʠʠ ʙʣʫʞʜʘʶʱʠʤʠ ʪʦʢʘʤʠ. ʊʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʢʘʙʝʣʝʡ ʜʘʝʪ 

ʩʫʱʝʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʟʘ ʩʯʝʪ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ.  

ʆʜʥʘʢʦ, ʧʦʚʨʝʞʜʝʥʠʷ ʧʦʣʠʤʝʨʥʦʛʦ ʠʟʦʣʠʨʫʶʱʝʛʦ ʧʦʢʨʳʪʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʠ, ʫʢʣʘʜʢʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʘʙʝʣʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʦʛʦʣʝʥʥʘʷ ʯʘʩʪʴ 



ʄʘʪʝʨʠʘʣʳ  XLII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ                    
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ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʧʨʦʚʦʜʥʠʢʘ (ʦʙʦʣʦʯʢʠ ʠʣʠ ʞʠʣʳ) ʠʤʝʝʪ ʢʦʥʪʘʢʪ ʩ ʟʝʤʣʝʡ, ʙʳʩʪʨʦ 

ʧʨʠʚʦʜʷʪ ʢ ʚʳʭʦʜʫ ʝʛʦ ʠʟ ʩʪʨʦʷ ʧʦ ʧʨʠʯʠʥʝ ʢʦʨʨʦʟʠʠ [1]. ʇʨʦʮʝʩʩ ʢʦʨʨʦʟʠʠ ʫʩʢʦʨʷʝʪʩʷ, 

ʝʩʣʠ ʪʨʘʩʩʘ ʢʘʙʝʣʷ ʧʨʦʭʦʜʠʪ ʚ ʟʦʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʣʫʞʜʘʶʱʠʭ ʪʦʢʦʚ 

ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʨʝʣʴʩʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʤʝʩʪʝ ʧʦʚʨʝʞʜʝʥʠʷ 

ʠʟʦʣʷʮʠʠ ʢʘʙʝʣʷ ʤʝʞʜʫ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʦʡ (ʠʣʠ ʞʠʣʦʡ) ʠ ʟʝʤʣʝʡ ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ. 

ʇʦʣʥʦʝ ʧʝʨʝʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʤʝʩʪʝ ʧʦʚʨʝʞʜʝʥʠʷ ʠʟʦʣʠʨʫʶʱʝʛʦ 

ʧʦʣʠʤʝʨʥʦʛʦ ʧʦʢʨʳʪʠʷ ʢʘʙʝʣʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ 

ʩʦʝʜʠʥʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʘʩʪʝʢʘʥʠʶ ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ 

ʩʨʝʜ çʤʝʪʘʣʣ ï ʵʣʝʢʪʨʦʣʠʪè (ʨʠʩʫʥʦʢ 1).  

ɻʨʘʥʠʮʘ ʨʘʟʜʝʣʘ çʤʝʪʘʣʣ ï ʵʣʝʢʪʨʦʣʠʪè ʬʦʨʤʠʨʫʝʪʩʷ ʤʝʞʜʫ ʪʚʝʨʜʦʡ ʠ ʞʠʜʢʦʡ 

ʬʘʟʘʤʠ. ʊʚʝʨʜʘʷ ʬʘʟʘ ï ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʧʨʦʚʦʜʥʠʢ, ʞʠʜʢʘʷ ï ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ 

ʵʣʝʢʪʨʦʣʠʪʦʚ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʵʣʝʢʪʨʦʣʠʪʦʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʝʚʝʣʠʢʘ, ʚʩʝ 

ʚʝʱʝʩʪʚʘ ʜʠʩʩʦʮʠʠʨʦʚʘʥʳ, ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ ʘʢʪʠʚʥʦʩʪʴ ʩʦʚʧʘʜʘʶʪ, ʘ ʧʦʜʚʠʞʥʦʩʪʴ 

ʠʦʥʦʚ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʛʨʘʥʠʮʘ ʨʘʟʜʝʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʜʚʦʡʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʣʦʡ, ʩʦʜʝʨʞʘʱʠʡ ʟʘʨʷʜʳ ʨʘʟʥʳʭ ʟʥʘʢʦʚ, ʢʦʪʦʨʳʝ 

ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʥʘ ʦʙʢʣʘʜʢʘʭ. ɺʥʫʪʨʝʥʥʷʷ ʦʙʢʣʘʜʢʘ ʦʙʨʘʟʫʝʪʩʷ ʟʘ ʩʯʝʪ ʪʚʝʨʜʦʡ ʬʘʟʳ, ʘ 

ʥʘʨʫʞʥʘʷ ï ʟʘ ʩʯʝʪ ʞʠʜʢʦʡ. ɺ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʥʘʨʫʞʥʦʡ ʦʙʢʣʘʜʢʠ ʠʦʥʳ ʥʘʭʦʜʷʪʩʷ ʚ 

ʪʝʧʣʦʚʦʤ ʜʚʠʞʝʥʠʠ. ʉ ʧʨʠʙʣʠʞʝʥʠʝʤ ʢ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʬʘʟ ʧʦ ʥʦʨʤʘʣʠ ʧʦʜʚʠʞʥʦʩʪʴ 

ʠʦʥʦʚ ʠʩʯʝʟʘʝʪ. ɾʠʜʢʠʡ ʥʘʨʫʞʥʳʡ ʩʣʦʡ ʜʝʣʷʪ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʧʣʦʪʥʳʡ ʩʣʦʡ, ʠʣʠ ʩʣʦʡ 

ɻʝʣʴʤʛʦʣʴʮʘ, ʠ ʜʠʬʬʫʟʠʦʥʥʳʡ ʩʣʦʡ, ʠʣʠ ʩʣʦʡ ɻʫʠ-ʏʘʧʤʝʥʘ. ɺʥʫʪʨʠ ʧʣʦʪʥʦʛʦ ʩʣʦʷ ʠʦʥʳ 

ʧʨʠʤʳʢʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʬʘʟʦʚʦʡ ʛʨʘʥʠʮʝ ʠ ʪʝʨʷʶʪ ʩʚʦʶ ʧʦʜʚʠʞʥʦʩʪʴ. 

ɼʠʬʬʫʟʠʦʥʥʳʡ ʩʣʦʡ ʠʤʝʝʪ ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ, ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ ʠʦʥʳ ʥʘʭʦʜʷʪʩʷ ʚ 

ʩʦʩʪʦʷʥʠʠ ʪʝʧʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ʩʨʝʜ çʤʝʪʘʣʣ ï 

ʵʣʝʢʪʨʦʣʠʪè ʦʙʫʩʣʦʚʣʝʥʦ ʧʝʨʝʭʦʜʦʤ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʟʘʨʷʜʦʚ ʯʝʨʝʟ ʛʨʘʥʠʮʫ ʨʘʟʜʝʣʘ [2]. 

ʕʪʦʪ ʧʝʨʝʭʦʜ ʩʚʷʟʘʥ ʩ ʭʠʤʠʯʝʩʢʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʤʝʪʘʣʣʘ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʚ 

ʢʦʪʦʨʦʤ ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʠʣʠ ʦʪʜʘʝʪʩʷ ʵʣʝʢʪʨʦʥ. ʊʘʢʠʝ ʨʝʘʢʮʠʠ ʥʦʩʷʪ ʥʘʟʚʘʥʠʝ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʠʣʠ ʬʘʨʘʜʝʝʚʩʢʠʭ. ʇʨʠ ʧʦʩʪʦʷʥʥʦʤ ʪʦʢʝ ʵʪʦʪ ʧʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ 

ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʳʤ ʩʧʦʩʦʙʦʤ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʪʦʢʘ ʯʝʨʝʟ ʛʨʘʥʠʮʫ ʨʘʟʜʝʣʘ ʩʨʝʜ. ɺ 

ʪʝʦʨʠʠ ʢʦʨʨʦʟʠʠ ʬʘʨʘʜʝʝʚʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠʟʚʝʩʪʥʳ ʢʘʢ ʧʨʦʮʝʩʩʳ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʝ. 

ʇʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʯʝʨʝʟ ʛʨʘʥʠʮʫ ʨʘʟʜʝʣʘ ʩʨʝʜ ʚ ʧʝʨʝʭʦʜʥʦʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʧʨʦʷʚʣʷʶʪʩʷ ʨʝʘʢʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ, ʭʘʨʘʢʪʝʨ ʨʝʘʢʪʠʚʥʦʩʪʠ ʝʤʢʦʩʪʥʦʡ. 

ʕʢʚʠʚʘʣʝʥʪʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʝʤʢʦʩʪʴ ʩ ʫʪʝʯʢʦʡ (ʨʠʩʫʥʦʢ 1) [3]. ʉʪʘʮʠʦʥʘʨʥʳʡ ʧʦʪʝʥʮʠʘʣ Ec ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʦʙʩʪʚʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʤʝʪʘʣʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʣʠ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1 ï ʕʢʚʠʚʘʣʝʥʪʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʟʘʤʝʱʝʥʠʷ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ʩʨʝʜ çʤʝʪʘʣʣ 

ï ʵʣʝʢʪʨʦʣʠʪè 
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Rͪ  
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C͎  ͪ
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ʉʫʱʝʩʪʚʫʝʪ ʩʣʦʞʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ çʤʝʪʘʣʣ ï 

ʵʣʝʢʪʨʦʣʠʪè ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʫʯʝʩʪʴ ʢʦʪʦʨʳʝ ʥʝ ʚʩʝʛʜʘ ʤʦʞʥʦ, ʢʨʦʤʝ ʪʦʛʦ, 

ʦʪʩʫʪʩʪʚʫʝʪ ʜʦʩʪʦʚʝʨʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʵʪʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʚʩʝ ʵʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ ʧʦʣʫʯʠʪʴ ʧʘʨʘʤʝʪʨʳ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ çʤʝʪʘʣʣ ï ʵʣʝʢʪʨʦʣʠʪè, ʧʦʵʪʦʤʫ 

ʦʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ çʤʝʪʘʣʣ ï ʵʣʝʢʪʨʦʣʠʪè ʧʦʚʨʝʞʜʝʥʠʷ 

ʦʙʦʣʦʯʢʠ ʢʘʙʝʣʷ ʚ ʧʦʣʠʤʝʨʥʦʤ ʠʟʦʣʠʨʫʶʱʝʤ ʧʦʢʨʳʪʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ 

ʤʝʪʦʜʠʢʘ. ʀʩʩʣʝʜʫʝʤʳʡ ʵʣʝʢʪʨʦʜ ʩ ʠʟʚʝʩʪʥʦʡ ʧʣʦʱʘʜʴʶ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʤʝʱʘʶʪ ʚʦ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʵʣʝʢʪʨʦʜ, ʟʘʧʦʣʥʝʥʥʳʡ ʨʘʩʪʚʦʨʦʤ ʵʣʝʢʪʨʦʣʠʪʘ (ʨʠʩʫʥʦʢ 2). ʇʣʦʱʘʜʴ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʵʣʝʢʪʨʦʜʘ ʜʦʣʞʥʘ ʙʳʪʴ ʤʥʦʛʦ ʙʦʣʴʰʝ ʧʣʦʱʘʜʠ 

ʠʩʩʣʝʜʫʝʤʦʛʦ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʤʧʣʝʢʩʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʵʣʝʢʪʨʦʜʘ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. ʄʝʞʜʫ ʠʩʩʣʝʜʫʝʤʳʤ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ 

ʵʣʝʢʪʨʦʜʘʤʠ ʯʝʨʝʟ ʙʝʟʨʝʘʢʪʠʚʥʳʡ ʰʫʥʪ ʧʦʜʢʣʶʯʘʝʪʩʷ ʛʝʥʝʨʘʪʦʨ ʧʨʷʤʦʫʛʦʣʴʥʳʭ 

ʠʤʧʫʣʴʩʦʚ (ɻʀ). ʅʘʧʨʷʞʝʥʠʝ ʩ ʰʫʥʪʘ ʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʷʯʝʡʢʠ ʧʦʜʘʝʪʩʷ ʥʘ 

ʜʚʫʭʢʘʥʘʣʴʥʳʡ ʟʘʧʦʤʠʥʘʶʱʠʡ ʦʩʮʠʣʣʦʛʨʘʬ (ʆʉ). ʊʝʤʧʝʨʘʪʫʨʘ ʨʘʩʪʚʦʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ (ɼʊ). 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʦʩʮʠʣʣʦʛʨʘʤʤʘʤ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʰʫʥʪʝ ʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ 

ʷʯʝʡʢʝ u(t) ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʧʝʢʪʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʠʤʧʫʣʴʩʦʚ ʥʘʧʨʷʞʝʥʠʷ U(f) ʩ ʧʦʤʦʱʴʶ 

ʨʘʟʣʦʞʝʥʠʷ ʚ ʨʷʜ ʌʫʨʴʝ: 

( j2 ft )U(f) u(t) e dt

¤

- p

-¤

= Öñ .    (1) 

 

ʂʦʤʧʣʝʢʩʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʷʯʝʡʢʠ  ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 
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ʛʜʝ    U2 (f) ï ʩʧʝʢʪʨ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʷʯʝʡʢʝ, ɺ, 

U1 (f) ï ʩʧʝʢʪʨ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʰʫʥʪʝ, ɺ, 

R  hï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʰʫʥʪʘ, ʆʤ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ çʤʝʪʘʣʣ ï ʵʣʝʢʪʨʦʣʠʪè  

 

˥ ˮ

˻  ˿

Ŕ  

ˤ͎͔ͫͨͦͣͦ͊ͭ͡Έͤ·͚ 

Ή͔ͭͪͦ͒͟͡ 

ˮ͔͔ͫͫ͒ͯͣ͡·͚ 

Ή͔ͭͪͦ͒͟͡ 

ˮͦ͘͡Ύͼ͙Ύ 

˾͍͊ͫͭͦͪ Ή͔͙ͭͪͦͭ͊͟͡͡ 

м ͊ͤ͟Φ 

н ͊ͤ͟Φ 

˨ ́



ʄʘʪʝʨʠʘʣʳ  XLII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ                    

ʥʘ ʪʝʤʫ çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘ», 18. 04. 2018 ʛ., ʊʦʤ 2 
 

 

 

57 
 

ʀʟ ʧʦʣʫʯʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʷʯʝʡʢʠ 

ʚʳʯʠʪʘʝʪʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʨʝʜʳ Rʩ, ʠʟʤʝʨʷʝʤʦʝ ʧʨʠ ʩʠʥʫʩʦʠʜʘʣʴʥʦʤ ʪʦʢʝ ʥʘ ʯʘʩʪʦʪʝ 

100 ʢɻʮ. ʅʘ ʪʘʢʦʡ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʝ ʧʘʨʘʤʝʪʨʳ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ çʤʝʪʘʣʣ ï ʵʣʝʢʪʨʦʣʠʪè ʥʝ 

ʦʢʘʟʳʚʘʶʪ ʟʘʤʝʪʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ Rʩ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʣʝʢʩʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ çʤʝʪʘʣʣ ï 

ʵʣʝʢʪʨʦʣʠʪè ʨʘʚʥʦ: 

ʛʨ cZ Z(f ) R= - .     (3) 
 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 1, Zʛʨ ʨʘʚʥʦ: 
 

ʛʨ

ʛʨ

ʛʨ

ʛʨ

ʛʨ

1
R

j C
Z

1
R

j C

å õ
Öæ öæ öwç ÷=

+
w

.     (4) 

 

ʉʦʚʤʝʩʪʥʦ ʨʝʰʘʷ ʫʨʘʚʥʝʥʠʷ (3) ʠ (4), ʧʦʣʫʯʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠ ʝʤʢʦʩʪʴ ʛʨʘʥʠʮʳ 

ʨʘʟʜʝʣʘ çʤʝʪʘʣʣ ï ʵʣʝʢʪʨʦʣʠʪè: 
 

2 2

ʛʨ ʛʨ

ʛʨ

ʛʨ

Re(Z ) Im(Z )
R

Re(Z )

+
= ,                                           (5) 

 

( )
ʛʨ

ʛʨ 2 2

ʛʨ ʛʨ

Im(Z )
C

2 f Re(Z ) Im(Z )
=
p +

.                                     (6) 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʣʫʯʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʝʤʢʦʩʪʠ 

ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ çʤʝʪʘʣʣ ï ʵʣʝʢʪʨʦʣʠʪè ʜʣʷ ʵʣʝʢʪʨʦʜʦʚ ʠʟ ʘʣʶʤʠʥʠʷ ʜʠʘʤʝʪʨʦʤ ʦʪ 0,18 

ʜʦ 0,43 ʩʤ ʩ ʧʣʦʱʘʜʴʶ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ 0,82 ʜʦ 1,76 ʩʤ2. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ 

ʢʘʯʝʩʪʚʝ ʵʣʝʢʪʨʦʣʠʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ, ʚʦʜʦʧʨʦʚʦʜʥʘʷ ʚʦʜʘ ʠ 3% 

ʨʘʩʪʚʦʨ NaCl, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʫʜʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʩʨʝʜʳ. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʟʘʜʘʚʘʣʩʷ ʩ ʧʦʤʦʱʴʶ ʭʦʣʦʜʠʣʴʥʦʡ ʢʘʤʝʨʳ, ʚ ʢʘʯʝʩʪʚʝ 

ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʪʝʨʤʦʧʘʨʘ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʝʤʢʦʩʪʠ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ çʤʝʪʘʣʣ ï ʵʣʝʢʪʨʦʣʠʪè ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ ʵʣʝʢʪʨʦʜʦʚ ʠʟ ʘʣʶʤʠʥʠʷ ʚ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʝ ʩ ʫʜʝʣʴʥʳʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ r = 35 ʆʤÖʤ ʠ 3 % ʨʘʩʪʚʦʨʝ NaCl ʩ r = 0,12 ʆʤÖʤ  ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 

3 ʠ 4.  
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ʵʣʝʢʪʨʦʣʠʪè ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ ʵʣʝʢʪʨʦʜʘ ʠʟ ʘʣʶʤʠʥʠʷ ʚ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʝ   
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ʈʠʩʫʥʦʢ 4 ï ɿʘʚʠʩʠʤʦʩʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʝʤʢʦʩʪʠ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ çʤʝʪʘʣʣ ï 

ʵʣʝʢʪʨʦʣʠʪè ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ ʵʣʝʢʪʨʦʜʘ ʠʟ ʘʣʶʤʠʥʠʷ ʚ 3 % ʨʘʩʪʚʦʨʝ NaCl  

 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. ɺʦ-ʧʝʨʚʳʭ, ʧʨʠ 

ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ çʤʝʪʘʣʣ ï ʵʣʝʢʪʨʦʣʠʪè 

ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʜʚʘ ʠ ʙʦʣʝʝ ʨʘʟ, ʧʨʠ ʵʪʦʤ ʝʤʢʦʩʪʴ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 

ʜʝʩʷʪʢʠ ʨʘʟ. ɺʦ-ʚʪʦʨʳʭ, ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ çʤʝʪʘʣʣ ï ʵʣʝʢʪʨʦʣʠʪè 

ʥʝʣʠʥʝʡʥʦ ʟʘʚʠʩʷʪ ʦʪ ʫʜʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʨʝʜʳ, ʢʦʪʦʨʦʝ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʦʪ 0,1 ʜʦ 1000 ʆʤÖʤ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʣʠʯʠʝ ʚ ʩʨʝʜʝ 

ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ, ʥʘʧʨʠʤʝʨ ʩʦʣʝʡ ʠ ʢʠʩʣʦʪ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʥʦʤʫ ʢʦʨʨʦʟʠʦʥʥʦʤʫ 

ʧʨʦʮʝʩʩʫ, ʧʨʠʚʦʜʷʱʝʤʫ ʢ ʫʤʝʥʴʰʝʥʠʶ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʶ ʝʤʢʦʩʪʠ ʛʨʘʥʠʮʳ 

ʨʘʟʜʝʣʘ çʤʝʪʘʣʣ ï ʵʣʝʢʪʨʦʣʠʪè. ɺ-ʪʨʝʪʴʠʭ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠ ʝʤʢʦʩʪʴ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ 

çʤʝʪʘʣʣ ï ʵʣʝʢʪʨʦʣʠʪè ʩ ʨʦʩʪʦʤ ʯʘʩʪʦʪʳ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʩʠʛʥʘʣʘ ʧʘʜʘʶʪ, ʧʦʩʢʦʣʴʢʫ 

ʝʤʢʦʩʪʴ ʰʫʥʪʠʨʫʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ. 
 

 

ʃʀʊɽʈɸʊʋʈɸ 
[1] ʂʦʪʝʣʴʥʠʢʦʚ ɸ.ɺ., ʂʘʥʜʘʝʚ ɺ.ɸ. ɹʣʫʞʜʘʶʱʠʝ ʪʦʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ 

ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ: ʤʦʥʦʛʨʘʬʠʷ. ï ʄ.: ʋʄʎ ɾɼʊ ʈʌ, 2013. ï 552 ʩ. 

[2] ɸʥʪʨʦʧʦʚ ʃ.ʀ. ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʵʣʝʢʪʨʦʭʠʤʠʷ. ï ʄ.: ɺʳʩʰʘʷ ʰʢʦʣʘ, 1965. ï509 ʩ. 
[3] ʉʢʦʨʯʝʣʣʝʪʪʠ ɺ.ɸ. ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʵʣʝʢʪʨʦʭʠʤʠʷ. ï ʄ.: ʍʠʤʠʷ, 1969. ï 608 ʩ. 

 



ʄʘʪʝʨʠʘʣʳ  XLII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ                    

ʥʘ ʪʝʤʫ çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘ», 18. 04. 2018 ʛ., ʊʦʤ 2 
 

 

 

59 
 

ʉɽʂʎʀʗ ˉ 4 
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 ʊɽʍʅʆʃʆɻʀʗʃɸʈ ï ɹɯʃɯʄ ʉɸʇɸʉʓʅ פɸɿɯʈɻɯ ʀʅʅʆɺɸʎʀʗʃʓפ

ɸʈʊʊʓʈʋɼʓר ʂɽʇɯʃɯ 
 

ɸʥʜʘʪʧʘ. ɾʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʙʽʣʽʤ ʙʝʨʫ װʨʜʽʩʽʥʜʝ ץʦʣʜʘʥʫ ʙʽʨʰʘʤʘ 

ʞʝʪʽʩʪʽʢʪʝʨʛʝ ʘʧʘʨʘʪʳʥ ʞʦʣ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: çʀʥʥʦʚʘʮʠʷè - ʙײʣ ʥʘץʪʳ ץʦʡʳʣסʘʥ ʤʘץʩʘʪץʘ ʞʝʪʫʜʝ ʦʡסʘ ʘʣʳʥסʘʥ 

ʞʘשʘ ʥᴅʪʠʞʝ. 

ɸʥʥʦʪʘʮʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʦʤ ʜʦʩʪʠʞʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʫʩʧʝʭʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: çʀʥʥʦʚʘʮʠʠè - ʵʪʦ ʥʦʚʳʡ ʨʝʟʫʣʴʪʘʪ, ʢʦʪʦʨʳʡ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʚ 

ʜʦʩʪʠʞʝʥʠʠ ʮʝʣʠ. 

Abstract. Use of the latest information technologies in the study process is based on the 

definition of the desired degree of success. 

Key words: "Innovation" - this is a new outcome, which will make it easier for friends to 

come. 
 

ɹװʛʽʥʛʽ ʩʪʫʜʝʥʪ, ʦץʫʰʳ ï ʝʨʪʝשʛʽ ʤʘʤʘʥ. ɾʘʩʪʘʨ ʙʽʟʜʽש ʙʦʣʘʰʘסʳʤʳʟ, 

ʈʝʩʧʫʙʣʠʢʘʤʳʟʜʳש ᴇʩʽʧ ᴇʨʢʝʥʜʝʫʽ, ʛװʣʜʝʥʫʽ ʞʘʩʪʘʨʜʳץ שʦʣʳʥʜʘ, ʩʦʥʜʳץʪʘʥ 

ʝʣʙʘʩʳʤʳʟʜʳש ʘʣסʘ ץʦʡסʘʥ ʟʦʨ ʤʽʥʜʝʪʪʝʨʽʥ ʽʩʢʝ ʘʩʳʨʫʰʳʣʘʨ ï ʞʘʩʪʘʨ. ʍʘʣʳץ ʧʝʥ 

ʭʘʣʳץʪʳ ʪʝשʝʩʪʽʨʝʪʽʥ - ʙʽʣʽʤè - ʜʝʧ ץʘʟʘץʪʳש  ʟʘסשʘʨ ʞʘʟʫʰʳʩʳ ʄײʭʪʘʨ ᴄʫʝʟʦʚ ʘʡʪץʘʥʜʘʡ, 

ʙʽʣʽʤ ʙᴅʩʝʢʝʩʽʥʝ ʙʝʡʽʤ ʰᴅʢʽʨʪ ʪᴅʨʙʠʝʣʝʫ ï ʙʽʟʜʽש ʤʘץʩʘʪʳʤʳʟ. ʉʦʥʜʳץʪʘʥʜʘ ʞʘשʘ 

ʞʘשʘʣʳץʪʘʨʜʘʥ ץʘʣʤʘʡ  ʞʘשʘʣʳץ ʞʘʨʰʳʩʳ ʙʦʣʫʳʤʳʟ ʢʝʨʝʢ. ɹײʣ ʤʘץʩʘʪʪʘʨסʘ ʞʝʪʫ װʰʽʥ 

ʦץʳʪʫʰʳʥʳש ʽʟʜʝʥʽʩʽ, ʞʘשʘ ʪᴅʞʽʨʠʙʝ, ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ץʦʣʜʘʥʫ ץʘʞʝʪʪʽʣʽʛʽ 

ʪʫʳʥʜʘʡʜʳ. ɹʽʣʽʤ, ʙʽʣʽʢ, ʜʘסʜʳʣʘʨʜʳ ʙײʨʳʥסʳʰʘ ʤʝʭʘʥʠʢʘʣʳץ ʪװʨʜʝ ʙʝʨʫ ʝʤʝʩ, 

ʘץʧʘʨʘʪʪʳץ ï ʟʠʷʪʢʝʨʣʽʢ ʨʝʩʫʨʩʪʘʨʜʳ ᴇʟ ʙʝʪʽʥʰʝ ʪʘʫʳʧ, ʪʘʣʜʘʧ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʘ ʙʽʣʝʪʽʥ 

ʠʜʝʷʣʘʨʜʳץ שʫʘʪ ʢᴇʟʽ ʙʦʣʘʪʳʥ, ʞʝʜʝʣ ᴇʟʛʝʨʽʧ ʦʪʳʨʘʪʳʥ ᴅʣʝʤ ʞʘסʜʘʡʳʥʜʘ ʜʘʤʠʪʳʥ ʞᴅʥʝ 

ᴇʟʽʥ-ᴇʟʽ ʘʰʳץ ʢᴇʨʩʝʪʝ ʘʣʘʪʳʥ ʞʝʢʝ ʪײʣסʘʥʳ ץʘʣʳʧʪʘʩʪʳʨʫ ï ץʘʟʽʨʛʽ ʙʘʩʳʤʜʳץ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

 ʜʘʤʫ ץʘ ʜʝʡʽʥʛʽ ʠʥʥʦʚʘʮʠʷʣʳסʞʳʣ 2020 שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʪײʞʳʨʳʤʜʘʤʘʩʳʥʜʘ ʙʳʣʘʡ ʜʝʧ ʢᴇʨʩʝʪʽʣʛʝʥ: çʆʨʥʳץʪʳ ʠʥʥʦʚʘʮʠʷʣʳץ ʜʘʤʫ װʰʽʥ ʙʽʣʽʤ 

ʙʝʨʫ, ʢᴅʩʽʧʪʽʢ ʦץʳʪʫ ʞװʡʝʩʽʥʜʝ ʞᴅʥʝ ץʘʟʘץʩʪʘʥʜʳץ ʢʘʜʨʣʘʨʜʳײץ שʟʽʨʝʪʪʽʣʽʛʽʥ ᴇʩʽʨʫʜʝ 

 ʳʪʫʜʳץʟʽʣʽʩʩʽʟ ʦװ ʣ ʨʝʬʦʨʤʘʣʘʨ ʘʜʘʤʜʳײʨʛʽʟʽʣʝʜʽ. ɹװʨʝʬʦʨʤʘʣʘʨ ʞ ץʨʳʣʳʤʜʳײץ

ʳʥʪʘʣʘʥʜʳʨʘʪʳʥ ʞᴅʥʝ ץʦסʘʤʥʳש ʠʥʥʦʚʘʮʠʷʣʳץ ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʘʪʳʥ ʦʨʪʘ ײץʨʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄʝʤʣʝʢʝʪ ʙʽʣʽʤ ʙʝʨʫ, סʳʣʳʤ, ʢᴅʩʽʧʪʽʢ ʦץʳʪʫ ʞᴅʥʝ ʠʥʥʦʚʘʪʦʨʜʳש 

ʞʘסʳʤʜʳ ʠʤʠʜʞʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʘʨץʳʣʳ ʠʥʥʦʚʘʮʠʷʣʳץ ʦʡʣʘʫʜʳ ץʘʣʳʧʪʘʩʪʳʨʫʜʳ 

ʳʥʪʘʣʘʥʜʳʨʘʜʳè. [1] 

 ʙʘʩʪʳ שʡʝʩʽʥʽװʳʥʜʘ çɹʽʣʽʤ ʙʝʨʫ ʞשçɹʽʣʽʤ ʪʫʨʘʣʳè ɿʘ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʤʽʥʜʝʪʽ- ײʣʪʪʳץ ʞᴅʥʝ ʘʟʘʤʘʪʪʳײץ ץʥʜʳʣʳץʪʘʨ, סʳʣʳʤ ʤʝʥ ʧʨʘʢʪʠʢʘ ʞʝʪʽʩʪʽʢʪʝʨʽ ʥʝʛʽʟʽʥʜʝ 

ʞʝʢʝ ʘʜʘʤʜʳ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʞᴅʥʝ ʢᴅʩʽʙʠ ʰʳשʜʘʨסʘ ʙʘסʳʪʪʘʣסʘʥ ʙʽʣʽʤ ʘʣʫ װʰʽʥ ץʘʞʝʪʪʽ 

ʞʘסʜʘʡʣʘʨ ʞʘʩʘʫ, ʦץʳʪʫʜʳש ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʝʥʛʽʟʫ, ʙʽʣʽʤ ʙʝʨʫʜʽ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ, 
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ʭʘʣʳץʘʨʘʣʳס ץʘʣʘʤʜʳץ ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʞʝʣʽʣʝʨʛʝ ʰʳסʫ ʤʽʥʜʝʪʽ ᴅʨʙʽʨ 

ʧʝʜʘʛʦʛʪʽש ʽʟʜʝʥʽʩʪʽ, ʢᴅʩʽʙʠ ʙʽʣʽʤʽ ʤʝʥ ʙʽʣʽʢʪʽʣʽʛʽʥ ʢᴇʟʜʝʡʜʽè ʜʝʣʽʥʛʝʥ.[3]  

 ʳʣʳʤס ʧʨʝʟʠʜʝʥʪʽ ʅ.ᴄ. ʅʘʟʘʨʙʘʝʚ ʙʽʣʽʤ ʞᴅʥʝ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

 ʘʨʳסʘʡʜʘ ʞʦץʛʝʡʽ ᴅʣʜʝשʪʘʥ ʙʽʣʽʤ ʜʝץʨʧʘײ ʞʘʩ שʘʣʽʤʥʽסײɯɯɯ ʩʲʝʟʽʥʜʝ: çʄ שʳʟʤʝʪʢʝʨʣʝʨʽʥʽץ

ʙʦʣʫʳ ʪʠʽʩ, ʞʘשʘ ʬʦʨʤʘʮʠʷʥʳש ʧʝʜʘʛʦʛʳ ץʘʞʝʪ, ʙײʣ ʫʘץʳʪ ʪʘʣʘʙʳè -ʜʝʛʝʥ. ʉʘʙʘץʪʳש 

 ʳʪʫ ᴅʜʽʩʪʝʤʝʩʽʥץʦʣʜʘʥʫ, ʦץ ʪʳʤʜʳ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʜʽײ ,ʥʝʤʽ ʽʟʜʝʥʫװ שʘʣʽʤʥʽסײʪʳ ᴇʪʫʽ ʤץʳʟʳץ

ʞʘשʘʨʪʳʧ ʦʪʳʨʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. פʘʟʽʨʛʽ ʪʘשʜʘ ʤסײʘʣʽʤʜʝʨ ʠʥʥʦʚʘʮʠʷʣʳץ ʞᴅʥʝ 

ʠʥʪʝʨʘʢʪʠʚʪʽ ᴅʜʽʩʪʝʨʜʽ ʩʘʙʘץ ʙʘʨʳʩʳʥʜʘ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ʩʘʙʘץʪʳש ʩʘʧʘʣʳ ᴅʨʽ ץʳʟʳץʪʳ 

ᴇʪʫʽʥʝ ʳץʧʘʣʳʥ ʪʠʛʽʟʫʜʝ.[2] 

ʂʝʡʽʥʛʽ ʞʳʣʜʘʨʳ ʞʠʽ ʧʘʡʜʘʣʘʥʳʣʳʧ ʢʝʣʝ ʞʘʪץʘʥ ʞʘשʘ סײʳʤʜʘʨʜʳש ʙʽʨʽ ï 

ʠʥʥʦʚʘʮʠʷ. ʀʥʥʦʚʘʮʠʷ ᴇʟʜʽʛʽʥʝʥ ʧʘʡʜʘ ʙʦʣʤʘʡʜʳ. ʆʣ סʳʣʳʤʠ ʽʟʜʝʥʽʩʪʝʨʜʽש, ʞʝʢʝʣʝʥʛʝʥ 

ʦץʳʪʫʰʳʣʘʨ ʤʝʥ ʪײʪʘʩ ײʞʳʤʥʳש ʦʟʳץ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪᴅʞʽʨʠʙʝʩʽ. ɹײʣ ʧʨʦʮʝʩʩ ʩʪʠʭʠʷʣʳ 

ʜʘʤʳʤʘʡʪʳʥʜʳץʪʘʥ ʦʣ ʙʘʩץʘʨʫʜʳ ץʘʞʝʪ ʝʪʝʜʽ.  

ʀʥʥʦʚʘʮʠʷ ʪʝʨʤʠʥʽ çʞʘשʘʰʳʣʜʳץè, çᴇʟʛʝʨʽʩè, çʞʘשʘ ᴅʜʽʩè, çᴅʜʽʩʪʝʤʝè ץʘʥʜʘʡ ʜʘ 

ʞʘשʘʣʳץ ʝʥʜʽʨʫ ʜʝʛʝʥʜʽ ʘשʜʘʪʘʜʳ. ʇʝʜʘʛʦʛʠʢʘʣʳץ ʧʨʦʮʝʩʢʝ ʙʘʡʣʘʥʳʩʪʳ ʙײʣ ʪװʩʽʥʽʢ ʦץʫ 

ʞᴅʥʝ ʪᴅʨʙʠʝ ʞײʤʳʩʪʘʨʳʤʝʥ ʦץʳʪʫʰʳ ʞᴅʥʝ ʙʽʣʽʤʛʝʨʜʽש ʙʽʨʣʽʢʪʽ ʽʩ-ᴅʨʝʢʝʪʪʝʨʽʥ 

 ʥʳʥʘ, ᴅʜʽʩʪʝʨʽ ʤʝʥ ʬʦʨʤʘʣʘʨʳʥʘ ʝʥʛʝʥ ʝʥʝʪʽʥײʩʘʪʪʘʨʳʥʘ, ʤʘʟʤץʡʳʤʜʘʩʪʳʨʫ ʤʘײ

ʞʘשʘʣʳץʪʘʨʜʘʥ ʭʘʙʘʨ ʙʝʨʝʜʽ. ʀʥʥʦʚʘʮʠʷ ʩʦʥʳʤʝʥ, ʞʘשʘʣʳץ ʞʝʪʢʽʟʫʰʽ ʞʘשʘʣʳʧ ʞʘʪץʘʥ 

ʞװʡʝʛʝ ᴇʟʛʝʨʽʩ ʙʝʨʝʪʽʥ ײץʨʘʣ. çʀʥʥʦʚʘʮʠʷè - ʙײʣ ʥʘץʪʳ ץʦʡʳʣסʘʥ ʤʘץʩʘʪץʘ ʞʝʪʫʜʝ ʦʡסʘ 

ʘʣʳʥסʘʥ ʞʘשʘ ʥᴅʪʠʞʝ. ʆץʫ ʤʘץʩʘʪʳʥʳש ʞװʡʝʩʽʥʜʝ ʙʝʨʽʣʛʝʥ ʤʘץʩʘʪʪʳש ʥʝʛʽʟʛʽ 

ʢʘʪʝʛʦʨʠʷʣʘʨʳʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʧʝʜʘʛʦʛ ᴇʟ ʝשʙʝʢʪʝʨʽʥʽש ʥᴅʪʠʞʝʩʽ ʪʫʨʘʣʳ ʘץʧʘʨʘʪ 

ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʘʣʘʜʳ. ɼʝʤʝʢ, ʤʘץʩʘʪ ʧʝʥ ʥᴅʪʠʞʝ ï ʞʘשʘʣʳץץʘ ʙʝʪ ʙײʨʫʜʳש ʢʽʣʪʽ. 

ʀʥʥʦʚʘʮʠʷ ʙʽʣʽʤ ʜʝשʛʝʡʽʥʽש ʢᴇʪʝʨʽʣʫʽʥʝ ʞʘסʜʘʡ ʪʫסʳʟʘʜʳ. ʀʥʥʦʚʘʮʠʷʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʧʝʜʘʛʦʛʠʢʘʣʳץ ʥʝʛʽʟʛʽ ץʘסʠʜʘʣʘʨʳ: ʙʽʣʽʤʛʝʨʛʝ ʽʟʛʽʣʽʢ ʪײʨסʳʩʳʥʘʥ ץʘʨʘʫ; 

ʦץʳʪʫ ʤʝʥ ʪᴅʨʙʠʝʥʽש ʙʽʨʣʽʛʽ; ʙʽʣʽʤʛʝʨʣʝʨʜʽש ʪʘʥʳʤʜʳץ ʢװʰʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʞᴅʥʝ ʜʘʤʳʪʫ; 

ʙʽʣʽʤʛʝʨʣʝʨʜʽש ᴇʟ ʙʝʪʽʤʝʥ ᴅʨʝʢʝʪʪʝʥʫ ᴅʜʽʩʪʝʨʽʥ ʤʝשʛʝʨʪʫ; ʙʽʣʽʤʛʝʨʣʝʨʜʽש ʪʘʥʳʤʜʳʣʳץ 

ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ ʠʢʝʤʜʽʣʽʛʽʥ ʜʘʤʳʪʫ; ᴅʨ ʙʽʣʽʤʛʝʨʜʽש ʦʥʳץ שʘʙʽʣʝʪʽ ʤʝʥ ʤװʤʢʽʥʜʽʢ 

ʜʝשʛʝʡʽʥʝ ʦʨʘʡ ʦץʳʪʫ; ʙʘʨʣʳץ ʙʽʣʽʤʛʝʨʣʝʨʜʽש ʜʘʤʫʳ װʰʽʥ ʞװʡʝʣʽ ʞײʤʳʩ ʞʘʩʘʫ. 

 ʢʝʧʽʣʽ. ʆʥʳ ᴇʟ שʪʝʭʥʦʣʦʛʠʷʣʘʨ ï ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫʜʳ ץʘʟʽʨʛʽ ʠʥʥʦʚʘʮʠʷʣʳפ

ʜᴅʨʝʞʝʩʽʥʜʝ ʧʘʡʜʘʣʘʥʫ ï ʦץʫʰʳʥʳ ʰʳסʘʨʤʘʰʳʣʳץץʘ ʪᴇʩʝʣʜʽʨʫʛʝ ʳץʧʘʣʳ ᴇʪʝ ʟʦʨ. 

ʆץʳʪʫʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ װʰʽʥ ᴇʟ ʩʘʙʘץʪʘʨʳʤʜʘ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʘʤʳʥ. 

ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʝʨʝʢʰʝʣʽʛʽ ï ʦʥʳש ʦץʫʰʳסʘ ʞʘʥ - ʞʘץʪʳ ʳץʧʘʣ ʝʪʫʽ. ʗסʥʠ ʪʝʢ 

ʙʽʣʽʤʜʽ ʥʝʤʝʩʝ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥ ʤʝשʛʝʨʪʽʧ ץʦʡʤʘʡ, ʞʝʢʝ ʪײʣסʘʥʳש ʪʘʥʳʤʜʳץ 

 ,ʧʨʦʮʝʩʪʝʨʽʥ (ʝʩʪʫ, ʢᴇʨʫ), ᴇʟʽʥ - ᴇʟʽ ᴇʟʝʢʪʝʥʜʽʨʫ, ʙʝʢʽʪʫ ץʘʙ̔ʣʝʪʪʝʨʽʥ, ʪʘʥʳʤʜʳץ

ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ, ʙʝʣʩʝʥʜʽ ʩᴇʟʜʽʢ ץʦʨʳʥ ʜʘʤʳʪʫסʘ, ᴇʟ ʙʝʪʽʤʝʥ 

ʙʽʣʽʤ ʘʣʫסʘ, ʽʟʜʝʥʫʛʝ ʜʝʛʝʥ ʳץʳʣʘʩʳ ʤʝʥ ʽʩʢʝʨʣʽʛʽʥ, ʦץʫ - ʪʘʥʳʤʜʳץ ʳʥʪʘʩʳʥ ʞʝʪʽʣʜʽʨʫ, 

ᴅʨʽ ʞʝʢʝ ʪײʣסʘʥʳ ʞʘʥ - ʞʘץʪʳ ʜʘʤʳʪʫסʘ ʞʝʪʝʣʝʡʜʽ.ɿʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩʘʡ ᴅʨʙʽʨ ײʩʪʘʟ 

ʩʘʙʘץʪʘʨʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʢʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫ װʰʽʥ ʦץʳʪʫʜʳש ʞʘשʘ ᴅʜʽʩ - ʪᴅʩʽʣʜʝʨʽʥ 

ʢʝשʽʥʝʥ ʧʘʡʜʘʣʘʥʫ ʢʝʨʝʢ ʜʝʧ ʦʡʣʘʡʤʳʥ. ᴆʟ ʙʽʣʽʢʪʽʣʽʛʽʥ ʢᴇʪʝʨʫ ʤʘץʩʘʪʳʥʜʘ ᴅʨʙʽʨ ʤסײʘʣʽʤ 

ʢᴅʩʽʙʠ ʰʝʙʝʨʣʽʛʽʥ ʰʳשʜʘʧ, ʙʽʣʽʤʽʥ ʞʝʪʽʣʜʽʨʽʧ ʦʪʳʨʫʳ ʢʝʨʝʢ. ʉʦʥʜʘ סʘʥʘ ᴇʟʽʥ - ᴇʟʽ ʜʘʤʳʪʘ 

ʘʣʘʪʳʥ, ᴇʟʽʥ - ᴇʟʽ ʞʝʪʽʣʜʽʨʝ ʘʣʘʪʳʥ ץʦסʘʤʥʳש ʙʝʣʩʝʥʜʽ, ʙʽʣʽʤʜʽ ʞʝʢʝ ʪײʣסʘʩʳʥ 

 ʥʝʛʽʟʛʽ שʜʘʨʣʘʤʘʩʳʥʳסʜʘʡʳʥʜʘʫ ʙʽʣʽʤ ʙʘ ץʨʧʘײ ʘʙʽʣʝʪʪʽץ ʘʣʳʧʪʘʩʪʳʨʘ ʘʣʘʜʳ. ɹᴅʩʝʢʝʛʝץ

ʤᴅʩʝʣʝʩʽ ʙʦʣʳʧ ʦʪʳʨ. [5] 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘסʳ ʠʥʥʦʚʘʮʠʷʣʳץ ʧʨʦʮʝʩʩʪʝʨʜʽש ʤᴅʥʽʥ ʪװʩʽʥʫʜʝ ʝʢʽ ʤʘשʳʟʜʳ 

ʤᴅʩʝʣʝ ʞʘʪʳʨ ï ץʘʣʳʧʪʘʩץʘʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪᴅʞʽʨʠʙʝʥʽ ʞʘʣʧʳʣʘʫ, ʘʫץʳʤʳʥ ʢʝשʝʡʪʽʧ 

ʪʘʨʘʪʫ, ʦץʳʪʫ ʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷ-ʧʝʜʘʛʦʛʠʢʘʣʳס ץʳʣʳʤʜʘסʳ ʞʝʪʽʩʪʽʢʪʝʨʜʽ ץʦʣʜʘʥʳʩץʘ 

ʝʥʛʽʟʫ ʤᴅʩʝʣʝʣʝʨʽ. פʘʟʽʨʛʽ ץʦסʘʤ, ʤᴅʜʝʥʠʝʪ ʞᴅʥʝ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʳש ʜʘʤʫʳ ʞʘסʜʘʡʳʥʜʘ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʙʘסʳʪʪʘ ʠʥʥʦʚʘʮʠʷʣʳץ ʙʘסʜʘʨʜʳ ʝʥʛʽʟʫʜʽץ שʘʞʝʪʪʽʣʽʛʽ ʙʽʨʥʝʰʝ 

ʞʘסʜʘʡʣʘʨʤʝʥ ʘʥʳץʪʘʣʘʜʳ. 
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ɹʽʨʽʥʰʽʜʝʥ, ץʘʟʽʨʛʽ ʪʘשʜʘסʳ ʩʘʷʩʠ-ʵʢʦʥʦʤʠʢʘʣʳץ ץʘʡʪʘ ײץʨʫʣʘʨ ʪװʨʣʽ ʪʠʧʪʝʛʽ ʦץʳʪʫ 

ʤʝʢʝʤʝʣʝʨʽʥʜʝ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʳש ʞװʡʝʣʝʨʽʥ, ʦץʫ ʽʩʽ ʤʝʥ ʪᴅʨʙʠʝ ʧʨʦʮʝʩʪʝʨʽʥʜʝʛʽ 

 .ʙʽʨʽʤʝʥ ᴇʟʛʝʨʪʫʛʝ ʘʣʳʧ ʢʝʣʽʧ ʦʪʳʨװᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʽ ʤʝʥ ʘʤʘʣʜʘʨʳʥ ʪ שʡʳʤʜʘʩʪʳʨʫʜʳײ

ʇʝʜʘʛʦʛʠʢʘʣʳץ ʞʘשʘʣʳץʪʘʨʜʳ ʘʰʫʜʳ, ʤʝשʛʝʨʫ ʤʝʥ ץʦʣʜʘʥʫʜʳ ᴇʟ ʙʦʡʳʥʘ ʩʽשʽʨʝ ʙʽʣʛʝʥ 

ʦץʳʪʫʰʳʣʘʨ ʤʝʥ ʪᴅʨʙʠʝʰʽʣʝʨʜʽץ שʳʟʤʝʪʽʥʽש ʠʥʥʦʚʘʮʠʷʣʘʥʫסʘ ʙʘסʳʪʪʳʣʳסʳ ʙʽʣʽʤ ʙʝʨʫ 

ʩʘʷʩʘʪʳʥ ʞʘשʘʨʪʫʜʳײץ שʨʘʣʳ ʨʝʪʽʥʜʝ ʪʘʥʳʣʘʜʳ. 

ɽʢʽʥʰʽʜʝʥ, ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳʥ ʛʫʤʘʥʠʪʘʨʠʟʘʮʠʷʣʘʫ, ʦץʫ ʧᴅʥʜʝʨʽʥʽש ʢᴇʣʝʤʽ ʤʝʥ 

 ʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳשʞʘ שʳʪʫʜʳץʫ ʧᴅʥʜʝʨʽʥ ʝʥʛʽʟʫ ʦץʘ ʦשʟʜʽʢʩʽʟ ᴇʟʛʝʨʪʫ, ʞʘװ ʨʘʤʳʥײץ

 ʦʨʪʘʜʘ ץʳʪʫʰʳʣʳץʜʘʡʜʘ ʦסʘʥ ʞʘסʘ ʤʽʥʜʝʪʪʝʡʜʽ. ɸʪʘʣסʟʜʽʢʩʽʟ ʽʟʜʝʩʪʽʨʽʧ ʦʪʳʨʫװ

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʙʽʣʽʤʥʽש ʨᴇʣʽ ʤʝʥ ʙʝʜʝʣʽ ᴇʩʝʜʽ. 

 ʦʣʜʘʥʫץ ʛʝʨʫ ʤʝʥשʪʘʨʜʳ ʤʝץʘʣʳשʞʘ ץʧʝʜʘʛʦʛʠʢʘʣʳ שʳʪʫʰʳʥʳץʰʽʥʰʽʜʝʥ, ʦת

ʬʘʢʪʽʩʽʥʽש ᴇʟʽʥʝ ץʘʪʳʥʘʩʳʥʳש ᴇʟʛʝʨʫʽ. 

ʊᴇʨʪʽʥʰʽʜʝʥ, ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʝʤʝʣʝʨʜʽש ʥʘʨʳץʪʳץ ץʘʪʳʥʘʩץʘ ʝʥʫʽ, ʞʘשʘ 

ʤʝʤʣʝʢʝʪʪʽʢ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʤʝʤʣʝʢʝʪʪʽʢ ʝʤʝʩ ʙʽʣʽʤ ʤʝʢʝʤʝʣʝʨʽʥ ʘʰʫ ʦʣʘʨʜʳש ʘʨʘʩʳʥʜʘ 

ʙᴅʩʢʝʣʝʩʪʽʢ ʞʘסʜʘʡʳʥ ʪʫʜʳʨʘʜʳ [6]. 

ɽʨʪʝשʛʽ ʢװʥʥʽש ʙװʛʽʥʛʽ ʢװʥʥʝʥ ʘʩʳʧ ʪװʩʫʽʥʝ ʳץʧʘʣ ʝʪʽʧ, ʘʜʘʤʟʘʪ ץʦסʘʤʳʥ ʘʣסʘ ץʘʨʘʡ 

ʞʝʪʝʣʝʫʰʽ ײץʜʽʨʝʪʪʽ ʢװʰ ï ʦʣ ʙʽʣʽʤ. ɹʽʣʽʤ ʙʝʨʫ ï ʦץʳʪʫʜʳש, ʪᴅʨʙʠʝ ʤʝʥ ʜʘʤʳʪʫʜʳש 

 ʨʣʝʥʜʽʨʫʜʝ, ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥ ʨʝʬʦʨʤʘʣʘʫʜʘ ʟʝʨʪʪʝʫʰʽװʟʜʽʢʩʽʟ ʧʨʦʮʝʩʽ. ɹʽʣʽʤʜʽ ʪװ

ʤסײʘʣʽʤ ʤʝʥ ʢᴇʰʙʘʩʰʳ ʤסײʘʣʽʤ ʞʘשʘ ʬʦʨʤʘʮʠʷ ʤסײʘʣʽʤʽ ʨʝʪʽʥʜʝ ʦʨʪʘʣʳץ ʪײʣסʘ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

ʅײʨʩײʣʪʘʥ ᴄʙʽʰײʣʳ ʅʘʟʘʨʙʘʝʚ ᴇʟ ʩᴇʟʽʥʜʝ ʘʪʘʧ ʢᴇʨʩʝʪʢʝʥʜʝʡ: çɾʘשʘ ʬʦʨʤʘʮʠʷ 

ʤסײʘʣʽʤʽ-ʨʫʭʘʥʠ ʜʘʤʳסʘʥ ᴅʨʽ ᴅʣʝʫʤʝʪʪʽʢ ʪײʨסʳʜʘʥ ʝʩʝʡʛʝʥ, ʧʝʜʘʛʦʛʠʢʘʣʳײץ ץʨʘʣʜʘʨʜʳש 

ʙʘʨʣʳץ ʪװʨʣʝʨʽʥ ʰʝʙʝʨ ʤʝשʛʝʨʛʝʥ ʙʽʣʽʢʪʽ ʤʘʤʘʥ, ᴇʟʽʥ-ᴇʟʽ ᴅʨʜʘʡʳʤ ʞʝʪʽʣʜʽʨʫʛʝ ײʤʪʳʣʘʪʳʥ 

ʰʳסʘʨʤʘʰʳʣ ʪײʣסʘ. ʆʣ ʞʦסʘʨʳ ʙʽʣʽʤʜʽ ʰʳסʘʨʤʘʰʳʣ ʪײʣסʘʥʳ ץʘʣʳʧʪʘʩʪʳʨʳʧ, ʜʘʤʳʪʫ 

  ʰʽʥ ʞʘʫʘʧʪʳèװ

ʉʦʥʳʤʝʥ, ʪᴅʫʝʣʩʽʟ ʤʝʤʣʝʢʝʪʽʤʽʟʜʽש ʪײʨʘץʪʳ ʜʘ, ץʘʨץʳʥʜʳ ʜʘʤʫʳʥʘ ʙʽʨʽʥʰʽ װʣʝʩ 

 ʦʣʜʘʥʫʜʘ ʢᴇʧץ ᴅʜʽʩʪʝʨʜʽ ץʉʝʙʝʙʽ, ʠʥʥʦʚʘʮʠʷʣʳ .ץʘʫʳʤʳ ʙʦʣʤʘץ ʩʪʘʟʜʘʨײ ʦʩʘʪʳʥץ

ʞʘסʜʘʡʜʘ ʦץʳʪʫʰʳ ʤʝʥ ʙʽʣʽʤ ʘʣʫʰʳʥʳש ᴇʟʘʨʘ ʪʳסʳʟ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʘ ʙʦʣʫʳʥ, ʘץʳʣʜʘʩʘ 

ʢʝʣʝ ʙʽʨ ʦʨʪʘץ ʪװʡʽʥʛʝ ʢʝʣʫʽʥ, ײʞʳʤʜʘʩʘ ᴅʨʝʢʝʪ ʝʪʫʛʝ ʙʘסʜʳʣʘʥʫʳʥ ʪʘʣʘʧ ʝʪʝʜʽ. ɸʣ ʙʽʟʜʽש, 

ʧʝʜʘʛʦʛʪʘʨʜʳש, ʤʘץʩʘʪʳʤʳʟ ï ᴅʨʙʽʨ ʙʽʣʽʤ ʘʣʫʰʳʥʳץ שʘʟʽʨʛʽ ʟʘʤʘʥסʘ ʩʘʡ ʞʝʢʝ 

ʜװʥʠʝʪʘʥʳʤʳʥ, ʞʝʢʝ ʪײʣסʘʣʳץ ץʘʩʠʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ, ʠʥʜʠʚʠʜʫʘʣʜʳʣʳסʳʥ ʪʘʥʳʪʫ. 

ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷʥʳ ʝʥʛʽʟʫ ʙʘʨʳʩʳʥʜʘ ʦץʳʪʫʰʳʣʘʨʜʳש ʟʠʷʪʢʝʨʣʽʛʽ ʤʝʥ 

ʧʘʨʘʩʘʪʪʳʣʳסʳ, ʙʝʣʩʝʥʜʽʣʽʛʽ, ʰʳסʘʨʤʘʰʳʣʳץ ʽʟʜʝʥʽʩʽ, ʰᴅʢʽʨʪʪʝʨʽʥʽש ʙʽʣʽʤʽʥ ʙʘסʘʣʘʫʳ 

ʰʝʰʫʰʽ ʨʦʣʴ ʘʪץʘʨʘʜʳ. ʀʥʥʦʚʘʮʠʷʣʳץ ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʤʝשʛʝʨʫ װʰʽʥ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʘʩʘ ʟʦʨ ʪᴅʞʽʨʠʙʝʥʽ ʞײʤʳʣʜʳʨʫ ץʘʞʝʪ. ɹײʣ ᴇʟ ץʳʟʤʝʪʽʥʝ ʰʳסʘʨʤʘ-

ʰʳʣʳץʧʝʥ ץʘʨʘʡʪʳʥ, ʞʝʢʝ ʙʘʩʳʥʳש ʙʝʣʛʽʣʽ ʽʩʢʝʨʣʽʢ ץʘʩʠʝʪʽ ʙʘʨ ʘʜʘʤʜʳ ץʘʞʝʪ ʝʪʝʪʽʥ 

ʞײʤʳʩ. ʐʳʥʜʳסʳʥʜʘ ʜʘ ᴅʨʙʽʨ ʧʝʜʘʛʦʛ ʞʘשʘ ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʤʝשʛʝʨʫ 

ʙʘʨʳʩʳʥʜʘ ᴇʟʽʥ-ᴇʟʽ ʜʘʤʳʪʘʜʳ ʞᴅʥʝ ᴇʟʽʥ-ᴇʟʽ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ.  

ʄסײʘʣʽʤʜʝʨʜʽ ʦץʫʰʳʣʘʨʜʳש ʙʦʡʳʥʜʘ ᴇʟ ʙʝʪʽʤʝʥ ʙʽʣʽʤ ʘʣʫ, ᴇʟʽʥ-ᴇʟʽ ʨʝʪʪʝʫ 

ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ, ʪװʨʣʽ ʘʜʘʤʜʘʨʤʝʥ ʪʠʽʤʜʽ ʜʠʘʣʦʛ ʞװʨʛʽʟʝ ʘʣʘʪʳʥ, ץʘʟʽʨʛʽ 

ʟʘʤʘʥʜʘ ʪʘʙʳʩʪʳ ᴇʤʽʨ ʩװʨʫʛʝ ʜʘʡʳʥ, ʩʘʥʜʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʘ ײץʟʳʨʣʳʣʳץ ʪʘʥʳʪʘʪʳʥ 

ʙʝʣʩʝʥʜʽ ʘʟʘʤʘʪ, ʙʦʣʘʰʘץ ʤʘʤʘʥ ʨʝʪʽʥʜʝ ץʘʣʳʧʪʘʩʫסʘ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʦץʫ װʜʝʨʽʩʽʥ 

 .ʘʤʪʘʤʘʩʳʟ ʝʪʫץ ʧʝʥץʜʘʡʳʥʜʳ ץʘʞʝʪʪʽ ʙʽʣʽʤʤʝʥ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʰʽʥװ ʡʳʤʜʘʩʪʳʨʫײ

ʂʝʤʙʨʠʜʞ ʦץʫ ʙʘסʜʘʨʣʘʤʘʤʳ ʞʝʪʽ ʤʦʜʫʣʴʜʝʥ ʪײʨʘʜʳ:  

1. ʆץʳʪʫ ʤʝʥ ʦץʫʜʘסʳ ʞʘשʘ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨ 

2. ʉʳʥʠ ʪײʨסʳʜʘʥ ʦʡʣʘʫסʘ װʡʨʝʪʫ 

3. ʆץʳʪʫ װʰʽʥ ʙʘסʘʣʘʫ ʞᴅʥʝ ʦץʫʜʳ ʙʘסʘʣʘʫ 

4. ʆץʳʪʫʜʘ ɸʂʊ-ʥ  r ʧʘʡʜʘʣʘʥʫ 

5. ʊʘʣʘʥʪʪʳ ʞᴅʥʝ ʜʘʨʳʥʜʳ ʙʘʣʘʣʘʨʜʳ ʦץʳʪʫ 
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6. ʆץʫʰʳʣʘʨʜʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʦץʳʪʫ ʞᴅʥʝ ʦץʫ 

7. ʆץʳʪʫʜʘסʳ ʙʘʩץʘʨʫ ʞᴅʥʝ ʢᴇʰʙʘʩʰʳʣʳץ. 

ɹײʣ ʪᴅʩʽʣʜʽש ʙʘʩץʘ ʪʝʭʥʘʣʦʛʠʷʣʘʨʜʘʥ ʝʨʝʢʰʝʣʽʛʽ ʞʝʪ̔  ʤʦʜʫʣʴ ʘʨץʳʣʳ ʽʩʢʝ ʘʩʘʜʳ. ᴄʨ 

ʤסײʘʣʽʤ ᴇʟ ʩʘʙʘסʳʥʜʘ ʢᴇʰʙʘʩʰʳ. ʂᴇʰʪʽ ץʘʣʘʡ ʘʣʳʧ ʞװʨʩʝʤ ʜʝʩʝʜʝ ᴇʟ ʝʨʢʽ. ʂᴇʰʪʽ ʜײʨʳʩ 

ʙʘסʳʪʪʘʡ ʙʽʣʫ ʦʣ ʰʝʙʝʨʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ. ɹײʣ ʤʦʜʫʣʴʜʳש ʪʘסʳ ʙʽʨ ʝʨʝʢʰʝʣʽʛʽ 

ʦץʫʰʳʣʘʨʜʳ ʪʦʧʪʘʧ ʦץʳʪʫ. ʊʦʧʪʘʧ ʦץʳʪʫʜʳש ʧʘʡʜʘʩʳ ʪʫʨʘʣʳ ᴄʙʫ ʀʙʥ ʉʠʥʘ ʙʳʣʘʡ ʜʝʛʝʥ 

ʙʦʣʘʪʳʥ: çɽʛʝʨ ʙʘʣʘ ʞʘʣסʳʟ ʦץʳʧ, ʩʳʥʳʧʪʘʩʪʘʨʳ ʞʦץ ʙʦʣʩʘ, ʙײʣ ʦץʳʪʫʰʳ ʤʝʥ 

 -ץʧʘʨʘʪʪʳץʨʜʽʩʽʥʜʝ ʘװ ʳʪʪʘ ʙʽʣʽʤץʘʟʽʨʛʽ ʫʘפ èץʳʥʞʳʣʳʩ ʙʦʣʤʘץ ץʡʨʝʪʫʰʽʛʝ ʦʨʪʘװ

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ץʘʟʽʨʛʽ ʢʝʟʜʝʛʽ ʟʘʤʘʥ ʪʘʣʘʙʳ ʙʦʣסʘʥʜʳץʪʘʥ 

ʦסʘʥ ʙʘʩʪʳ ʥʘʟʘʨ ʘʫʜʘʨסʘʥʳʤʳʟ ץʘʞʝʪ. ɾʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʙʽʣʽʤ ʙʝʨʫ 

  .ʦʣʜʘʥʫ ʙʽʨʰʘʤʘ ʞʝʪʽʩʪʽʢʪʝʨʛʝ ʘʧʘʨʘʪʳʥ ʞʦʣץ ʨʜʽʩʽʥʜʝװ

ɾʘשʘ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʜʽ ʪʠʽʤʜʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʦץʫʰʳʥʳש ʙʽʣʽʤʛʝ ʜʝʛʝʥ 

 .ʘ ʙʦʣʘʜʳסʘʣʳʧʪʘʩʪʳʨʫץ ʘʙʽʣʝʪʽʥ, ʙʝʣʩʝʥʜʽʣʽʛʽʥץ ʦʡʣʘʫ שʳʥ ʦʷʪʳʧ, ʪʝʨʝסʫʰʳʣʳסʳʟʳץ

ɹסײʘʥ ʜʝʡʽʥ ʦץʫʰʳ ʤסײʘʣʽʤ ʤʝʥ ʦץʫʣʳץץʘ סʘʥʘ ʙʘסʳʥʘʪʳʥ ʙʦʣʩʘ, ʝʥʜʽ ʦʣ ʩʳʥʠ ʪײʨסʳʜʘʥ 

ʦʡʣʘʥʳʧ, ᴇʟ ʦʡʳʥ ʜᴅʣʝʣʜʝʡ ʘʣʘʪʳʥ ʪײʣסʘסʘ ʘʡʥʘʣʜʳ. ʆץʫʰʳʣʘʨʜʳש ʪʽʣʽʥ, ʦʡʳʥ, ʝʨʢʽʥ 

ʩᴇʡʣʝʫʽʥ ʜʘʤʳʪʳʧ, ʪʦʧʧʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʢʝʟʽʥʜʝ ʙʽʨʽʥ-ʙʽʨʽ ʪʳשʜʘʡ ʙʽʣʫʛʝ װʡʨʝʪʝʜʽ. [8; 9;10] 

Å ʆץʫʰʳʥʳש ᴇʟ ʙʝʪʽʥʰʝ ʙʽʣʽʤ ʘʣʫסʘ ʜʝʛʝʥ ײץʰʪʘʨʣʳסʳ ʦʷʥʜʳ; 

Å ʐʳסʘʨʤʘʰʳʣʳץ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʜʘסʜʳʣʘʥʜʳ; 

Å ʆץʫסʘ ʳʥʪʘ-ʳץʳʣʘʩʳ ʘʨʪʪʳ; 

Å ɹʽʨ-ʙʽʨʽʥʽש ʦʡʳʥ, ʧʽʢʽʨʽʥ ʩʳʡʣʘʫסʘ װʡʨʝʥʜʽ; 

Å ᴆʟ ʙʦʡʣʘʨʳʥʘ ʞʘץʩʳ ץʘʩʠʝʪʪʝʨʜʽ ʞʠʥʘʫסʘ װʡʨʝʥʜʽ; 

Å ᴆʟ ʦʡʳʥ ץʘסʘʟסʘ ʪװʩʽʨʫʜʽ װʡʨʝʥʜʽ; 

Å ʆץʫʰʳʥʳש ʞʝʢʝ ʙʘʩʳʥ, ײʞʳʤʜʳ ʩʳʡʣʘʫסʘ װʡʨʝʥʜʽ: 

 ʥʝʛʽʟʜʝ ץʪʝʭʥʦʣʦʛʠʷ ʬʠʣʦʩʦʬʠʷʣʳ ץʦʨʳʪʘ ʢʝʣʛʝʥʜʝ, ʢʝʟ ʢʝʣʛʝʥ ʧʝʜʘʛʦʛʠʢʘʣʳפ

 ץʘʥ ʠʥʥʦʚʘʮʠʷʣʳץʪʘʥ, ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝ, ʙʽʣʽʤ ᴅʣʝʤʽʥʝ ʝʥʽʧ ʞʘʪץʘʨʘʣʘʜʳ. ʉʦʥʜʳץ

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʨʝʪʪʝʫ, ʞװʡʝʣʝʫ ʞᴅʥʝ ʩײʨʳʧʪʘʫ ץʘʞʝʪ. ɹʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝʛʽ 

ʠʥʥʦʚʘʮʠʷʣʳץ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ 

ʦץʳʪʫʜʳ ʙʽʨ ʞװʡʝʣʽʢʧʝʥ װʟʜʽʢʩʽʟ ʞװʨʛʽʟʫ, ʦץʫ-ʪᴅʨʙʠʝ װʨʜʽʩʽʥʜʝ ʦץʳʪʫʜʘ ʧᴅʥʘʨʘʣʳץ 

ʙʘʡʣʘʥʳʩʪʘʨʜʳש ʙʦʣʫʳʥ ץʘʨʘʩʪʳʨʫ. ʇʝʜʘʛʦʛ ʞʘשʘ ʠʥʥʦʚʘʮʠʷʣʳץ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʙʘʨʳʩʳʥʜʘ ᴇʟʽʥ-ᴇʟʽ ʜʘʤʳʪʘʜʳ ʞᴅʥʝ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. 
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ɸʈʍʀʊɽʂʊʋʈɸʃʓפ ʉʓɿɹɸʃɸʈɼɸ AUTODESK REVIT -ʊɯ פʆʃɼɸʅʋ 

ɽʈɽʂʐɽʃɯʂʊɽʈɯ  

 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ BIM Autodesk Revit ʞʦʙʘʣʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ץʘʨʘʩʪʳʨʳʣסʘʥ. 

BIM (נʠʤʘʨʘʪʪʘʨʜʳ ɸץʧʘʨʘʪʪʳץ ʄʦʜʝʣʜʝʫ) ʠʥʞʝʥʝʨʣʽʢ ʞᴅʥʝ ײץʨʳʣʳʩ ʩʘʣʘʩʳʥʜʘ 

 .ʟʘʤʘʥʘʫʠ ʞᴅʥʝ ʢʝʨʝʤʝʪ ʞʦʙʘʣʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ שʦʣʜʘʥʳʣʘʪʳʥ ʝץ

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʀʥʥʦʚʘʮʠʷʣʳץ ʪᴅʩʽʣ, סʠʤʘʨʘʪʪʘʨʜʳ ʘץʧʘʨʘʪʪʳץ ʤʦʜʝʣʴʜʝʫ, BIM-ʜʽ 

ʝʥʛʽʟʫ, BIM-ʞʦʙʘʣʘʫʜʳש ʥʝʛʽʟʛʽ ʘʨʪʳץʰʳʣʳץʪʘʨʳ.  

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ BIM Autodesk 

Revit. BIM (ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʄʦʜʝʣʠʨʦʚʘʥʠʝ ɿʜʘʥʠʡ) - ʵʪʦ ʩʘʤʘʷ ʩʦʚʨʝʤʝʥʥʘʷ ʠ 

ʩʦʚʝʨʰʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʠʥʞʝʥʝʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʦʙʣʘʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʩʧʦʩʦʙ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʟʜʘʥʠʡ, ʚʥʝʜʨʝʥʠʝ BIM, ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ BIM-ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.  

Abstract. In this article is considered BIM Autodesk Revit technology. BIM (Building 

Information Modeling) is the most modern and perfect design technology used in the engineering 

and construction field. 

Key words: an innovative way, Building Information Modeling, the introduction of BIM, 

the main advantages of BIM-design. 

 

Revit - ʞײʤʳʩ ʧʨʦʮʝʩʽʥ ץʦʣʜʘʡʪʳʥ ʞʝʢʝ ʪײʞʳʨʳʤʜʘʤʘ. Revit-ʪʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʙʽʟ 

ʥʘץʪʳ ʞʦʙʘʣʳץ ʤʦʜʝʣʴʜʝʨ ʞʘʩʘʡ ʘʣʘʤʳʟ, ᴇʥʽʤʜʽʣʽʢʪʽ ʦשʪʘʡʣʘʥʜʳʨʳʧ, ʞʦʙʘ 

 .ʘʤʪʘʤʘʩʳʟ ʝʪʝ ʘʣʘʤʳʟץ ʪʠʽʤʜʽ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥ שʘʪʳʩʫʰʳʣʘʨʳʥʳץ

Autodesk Revit ʢʝʰʝʥʜʽ CAD ʞװʡʝʩʽ. ʉʦʥʜʳץʪʘʥ, ʩʽʟ ʤʦʜʝʣʴʜʝʫ ʧʨʦʮʝʩʽʥʜʝ 

ʠʥʪʝʨʬʝʡʩʧʝʥ ʜײʨʳʩ ʞײʤʳʩ ʞʘʩʘʫסʘ ʥʘʟʘʨ ʘʫʜʘʨʫʳשʳʟ ץʘʞʝʪ. 

ʉᴅʫʣʝʪ ײץʨʳʣʳʤʜʘʨʳʥ ʞʦʙʘʣʘʫʜʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ץʘʞʝʪʪʽʣʽʛʽ: 

V 3D ʤʦʜʝʣʴʜʝʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ, ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ, 2D AutoCAD ʩʳʟʙʘʣʘʨʳ 

(ʙײʨʳʥʥʘʥ ʙʘʨ ᴅʟʽʨʣʝʤʝʣʝʨʜʽ ʧʘʡʜʘʣʘʥʫ װʰʽʥ) ʞᴅʥʝ AutoCAD-סʘ ʠʤʧʦʨʪʪʘʫ ʤװʤʢʽʥʜʽʛʽʤʝʥ 

ʞʘץʩʳ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʞʘʩʘʫ ʘʨץʳʣʳ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ʪʘʣʘʧ ʝʪʝʪʽʥ 

ʙᴅʩʝʢʝʣʝʩʪʽʢʪʽ ʞʦסʘʨʳʣʘʪʫ; 

V ɹʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘ ᴇʥʽʤʜʽ ʤʝשʛʝʨʫ װʰʽʥ ʤʘʤʘʥʜʘʨʜʳש ʞײʤʳʩ ʫʘץʳʪʳʥ 
ʘʟʘʡʪʫ ʤʘץʩʘʪʳʥʜʘ ץʦʣʜʘʥʳʣʘʜʳ [1]. 

Autodesk Revit Building ʢʝʣʝʩʽ ʤװʤʢʽʥʜʽʢʪʝʨʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ: סʠʤʘʨʘʪ װʣʛʽʩʽʥʽש 

ʙʽʨʪײʪʘʩʪʳסʳ, ʠʥʪʝʣʣʝʢʪʫʘʣʜʳץ ʦʙʲʝʢʪʽʣʝʨʽʤʝʥ ʞײʤʳʩ (ץʘʙʳʨסʘʣʘʨ, ʝʩʽʢʪʝʨ, ʪʝʨʝʟʝʣʝʨ, 

ʞᴅʥʝ ʪ.ʙ.), ʥʳʩʘʥʜʘʨ ʤʝʥ ʤʦʜʝʣʴʜʝʨʜʽש ʪʦʣʳץ ʧʘʨʘʤʝʪʨʣʝʨʽ, Revit ײץʨʘʣʜʘʨʳʤʝʥ 

ʧʘʨʘʤʝʪʨʣʽʢ ʥʳʩʘʥʜʘʨ ʞʘʩʘʫ, ʞʦʙʘʣʘʫʜʘ Worksets ʪʝʭʥʦʣʦʛʠʷʩʳʤʝʥ ʞײʤʳʩ, ץʦʩʘʣץʳ 

ʤʝʨʜʽʛʝʨʣʝʨʤʝʥ ʘץʧʘʨʘʪ ʘʣʤʘʩʫ ʢʝʟʽʥʜʝ DWG, DWF, DXF ʞᴅʥʝ DGN ʬʦʨʤʘʪʪʘʨʳ 

ʘʙʩʦʣʶʪʪʽ ʩʠʧʘʪʪʘʣʘʜʳ. 

Revit ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʙʘʨʣʳץ ʘʨʪʳץʰʳʣʳץʪʘʨʳʥ ʞʘʟסʘʥʥʘʥ ʢʝʡʽʥ װʡ ʞʦʙʘʩʳʥʳש 

ʢʝʣʝʩʽ ʤʳʩʘʣʳʥ ץʘʨʘʩʪʳʨʘʤʳʟ. 1 - ʩʫʨʝʪʪʝ ʘʰʳץ ʞʦʙʘʣʘʫʜʘסʳ Revit ʪʝʨʝʟʝʩʽʥʽש ʢᴇʨʽʥʽʩʽ 

ʙʝʡʥʝʣʝʥʛʝʥ. 
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1 - ʩʫʨʝʪ. Revit ʪʝʨʝʟʝʩʽ 

 

2 - ʩʫʨʝʪʪʝ ʞײʤʳʩ ʢʝשʽʩʪʽʛʽʥʜʝ ʙʽʨʥʝʰʝ ʪʝʨʝʟʝʣʝʨʤʝʥ ʙʽʨ ʫʘץʳʪʪʘ ʞײʤʳʩ ʽʩʪʝʫʛʝ 

ʙʦʣʘʪʳʥʳʜʳסʳ ʢᴇʨʩʝʪʽʣʛʝʥ  [2]. 

 

 
 

2 - ʩʫʨʝʪ.  ɹʽʨʥʝʰʝ ʪʝʨʝʟʝʤʝʥ ʞײʤʳʩ 

 

ʉᴅʫʣʝʪ - ʆʨʥʘʪʫ (3-ʩʫʨʝʪ) ײץʨʘʣʳʥ ʽʩʢʝ ץʦʩʫ ʞʦʙʘʥʳש ʙʘʨʣʳץ ץʘʞʝʪʪʽ 
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3 ï ʩʫʨʝʪ.  Autodesk Revit ײץʨʘʣ-ʩʘʡʤʘʥʜʘʨ ʪʘץʪʘʩʳ 

 

Autodesk Revit ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʢʝʣʝʩʽ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʧʘʡʜʘʣʘʥʘ ʘʣʘʩʳʟ: 

Å ʞʦʙʘʣʘʫ ʦʙʲʝʢʪʽʩʽʥʽ3 שD-ʤʦʜʝʣʽ; 

Å ʞʦʙʘʣʳץ ʦʙʲʝʢʪʽʥʽ2 שD ʩʳʟʙʘʣʘʨʳ; 

Å װʡ-ʞʘʡʣʘʨ ʤʝʥ ʝʨʝʢʰʝʣʽʢʪʝʨʜʽ ʘʥʳץʪʘʫ; 

Å ʞʦʙʘʣʳץ ʦʙʲʝʢʪʽʥʽש ʙʝʡʥʝʬʠʣʴʤʜʝʨʽ; 

Å ʽʰʢʽ ʞᴅʥʝ ʩʳʨʪץʳ ʩʣʘʡʜʪʘʨʜʳ ʪʘʥʳʩʪʳʨʫ [3]. 

ʆʩʳʣʘʡʰʘ, ʙʦʣʘʰʘץʪʘ ʝש ʢװʨʜʝʣʽ ʪʘʧʩʳʨʤʘʣʘʨʜʳ Autodesk Revit Building 

ʙʘסʜʘʨʣʘʤʘʩʳʥ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʦשʘʡ ʰʝʰʫʛʝ ʙʦʣʘʜʳ. 

ʉᴅʫʣʝʪ ʞᴅʥʝ ײץʨʳʣʳʩ ʩʘʣʘʣʘʨʳʥʜʘ ʙʦʣʘʰʘץ ʤʘʤʘʥʜʘʨʜʳ ʜʘʡʳʥʜʘʫ ʤʘץʩʘʪʳʥʜʘ 

 ʘʥסʙʽʣʽʢʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳ ʢᴇʟʜʝʜʽ. ʆʩʳ שʘʣʽʤʜʝʨʜʽסײʨʳʣʳʩ ʘʢʘʜʝʤʠʷʩʳ ʤײץ-ʩᴅʫʣʝʪ ץʘʟʘפ

ʙʘʡʣʘʥʳʩʪʳ, פʘʟɹʉפɸ ʦץʳʪʫʰʳʣʘʨʳ Autodesk Revit Building-ʪʽ ʧʘʡʜʘʣʘʥʫʜʳ װʡʨʝʥʜʽ. 

Autodesk Revit ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʘʨʪʳץʰʳʣʳץʪʘʨʳ: 

Å ʧʘʡʜʘʣʘʥʫʜʳץ שʘʨʘʧʘʡʳʤʜʳʣʳסʳ; 

Å ʞʦʙʘʥʳ ʞʘʩʘʫ ʫʘץʳʪʳ ʙʽʨʥʝʰʝ ʝʩʝ ʘʟʘʷʜʳ; 

Å3D-ʤʦʜʝʣʴʜʽש ʞᴅʥʝ 2D-ʩʳʟʙʘʣʘʨʳʥʳש ʪװʨʣʝʨʽʥ ʞʘʩʘʫʜʳץ שʘʨʘʧʘʡʳʤʜʳʣʳסʳ; 

Å ʞʦʙʘʥʳ ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ ʟʝʨʜʝʣʝʫ װʰʽʥ ʢᴇʧʪʝʛʝʥ ײץʨʘʣʜʘʨ; 

Å ʳסשʘʡʣʳ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳץ ʢʘʤʝʨʘ; 

Å ʙʘסʜʘʨʣʘʤʘ ʩʧʝʮʠʬʠʢʘʮʠʷʥʳװ שʣʢʝʥ ʬʫʥʢʮʠʦʥʘʣʜʳץ (ʬʫʥʢʮʠʷʣʘʨʜʳש ʢʝש 

ʘʫץʳʤʳ) װʣʛʽʣʝʨʽʥ ʪʦʣʪʳʨʘʜʳ; 

Å ʩʪʘʥʜʘʨʪʪʳ ʝʤʝʩ ᴇʣʰʝʤʜʝʨʽ ʙʘʨ ʢʦʤʧʦʥʝʥʪʪʽ ײץʨʫ ʤװʤʢʽʥʜʽʛʽ; 

Å ʩʪʘʥʜʘʨʪʪʳ ʢʽʪʘʧʭʘʥʘʜʘ ʞʦץ ʞʘשʘ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ ײץʨʫ ʞᴅʥʝ ʢʝʡʽʥʛʽ ʞʦʙʘʣʘʨʜʘ 

ʦʜʘʥ ᴅʨʽ ʧʘʡʜʘʣʘʥʫ; 

Å ʢʘʤʝʨʘʥʳ3 ש ᴇʣʰʝʤʜʽ ʢᴇʨʽʥʽʩʽ ʞᴅʥʝ ʝʥʫʽ; 

Å ʧʘʨʘץʪʳ ʦʨʥʘʣʘʩʫʜʳץ שʘʨʘʧʘʡʳʤʜʳʣʳסʳ ʤʝʥ ʳסשʘʡʣʳʣʳסʳ. 
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ɺʆɿʄʆɾʅʆʉʊʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʇʈʆɻʈɸʄʄʓ AUTODESK REVIT 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʠʜʝʷ ʦ ʚʥʝʜʨʝʥʠʠ, ʧʨʦʜʚʠʞʝʥʠʠ ʠ ʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

Autodesk Revit ï ʦʧʪʠʤʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʦʦʨʫʞʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʩʧʦʩʦʙ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʟʜʘʥʠʡ, ʚʥʝʜʨʝʥʠʝ BIM, ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ BIM-ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.  

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʩᴅʫʣʝʪ ʞᴅʥʝ ײץʨʳʣʳʩʪʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש 

ʞʦʙʘʣʘʨʳʥ ʝʥʛʽʟʫ, ʦʣʘʨʜʳ ץʦʣʜʘʥʫ ʞᴅʥʝ ʞװʟʝʛʝ ʘʩʳʨʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ ץʘʨʘʩʪʳʨʳʣסʘʥ. ɽʢʽ 

ʙʘסʜʘʨʣʘʤʘʣʳץ ץʘʤʪʘʤʘʩʳʟʜʘʥʜʳʨʫ ʟʝʨʪʪʝʣʜʽ. ʆʣʘʨʜʳש ʤʳץʪʳ ʞᴅʥʝ ᴅʣʩʽʟ ʞʘץʪʘʨʳ 

ʘʥʳץʪʘʣʜʳ. Autodesk Revit - סʠʤʘʨʘʪʪʘʨʜʳ ʞʦʙʘʣʘʫʜʳש ʝש ʞʘץʩʳ ʙʘסʜʘʨʣʘʤʘʩʳ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʠʥʥʦʚʘʮʠʷʣʳץ ʪᴅʩʽʣ, סʠʤʘʨʘʪʪʘʨʜʳ ʘץʧʘʨʘʪʪʳץ ʤʦʜʝʣʴʜʝʫ, BIM-ʜʽ 

ʝʥʛʽʟʫ, BIM-ʞʦʙʘʣʘʫʜʳש ʥʝʛʽʟʛʽ ʘʨʪʳץʰʳʣʳץʪʘʨʳ.  

Abstract. This article discusses the idea of the introduction, promotion and improvement 

of information technologies in architecture and construction. Autodesk Revit is the best program 

for designing buildings. 

Key words: an innovative way, Building Information Modeling, the introduction of BIM, 

the main advantages of BIM-design. 

 

Autodesk Revit, ʠʣʠ ʧʨʦʩʪʦ Revit - ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ, ʨʝʘʣʠʟʫʶʱʠʡ ʧʨʠʥʮʠʧ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ. ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʘʨʭʠʪʝʢʪʦʨʦʚ, 

ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ. ʇʝʨʚʳʡ ʚʳʧʫʩʢ 

ʧʨʦʛʨʘʤʤʳ ʙʳʣ 5 ʘʧʨʝʣʷ 2000 ʛʦʜʘ. ʇʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʪʨʝʭʤʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʟʜʘʥʠʷ ʠ ʧʣʦʩʢʦʛʦ ʯʝʨʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʦʬʦʨʤʣʝʥʠʷ, ʩʦʟʜʘʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ, ʥʘʯʠʥʘʷ ʦʪ 

ʢʦʥʮʝʧʮʠʠ ʠ ʟʘʢʘʥʯʠʚʘʷ ʚʳʧʫʩʢʦʤ ʨʘʙʦʯʠʭ ʯʝʨʪʝʞʝʡ ʠ ʩʧʝʮʠʬʠʢʘʮʠʡ. ʗʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ɹʘʟʘ ʜʘʥʥʳʭ Revit ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʝʢʪʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʟʜʘʥʠʷ, ʦʪ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʮʝʧʮʠʠ ʜʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʥʷʪʠʷ ʩ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɺ ʮʝʣʦʤ ʨʘʙʦʪʘ ʚ Revit ʠʜʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʦʙʱʘʷ ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʟʜʘʥʠʷ 

ʫʩʣʦʚʥʦ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʨʘʙʦʯʠʝ ʧʣʦʩʢʦʩʪʠ, ʦʪʢʫʜʘ ʙʝʨʫʪʩʷ ʚʩʝ ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʵʣʝʤʝʥʪʳ 

(ʢʦʣʦʥʥʳ, ʩʪʝʥʳ, ʬʫʥʜʘʤʝʥʪʳ, ʧʝʨʝʢʨʳʪʠʷ). ʕʣʝʤʝʥʪʳ ʙʝʨʫʪʩʷ ʠʟ ʟʘʛʨʫʞʝʥʥʳʭ ʩʝʤʝʡʩʪʚ 

(ʚ ʧʨʦʛʨʘʤʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʚʦʠʭ ʩʝʤʝʡʩʪʚ) [1]. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʩʦʟʜʘʥʠʷ ʫʨʦʚʥʝʡ (ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ) ʥʘ ʬʘʩʘʜʝ. 

ʇʨʠ ʢʦʧʠʨʦʚʘʥʠʠ ʫʨʦʚʥʷ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʦʪʤʝʯʘʝʪʩʷ ʯʸʨʥʳʤ ʮʚʝʪʦʤ (ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʝ 

ʧʦʷʚʣʷʝʪʩʷ ʚ ʜʠʩʧʝʪʯʝʨʝ ʧʨʦʝʢʪʘ). ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʝʛʦ ʚʢʣʶʯʠʪʴ, ʥʫʞʥʦ ʯʝʨʝʟ ʚʢʣʘʜʢʫ 

ɺʠʜ, ʧʘʥʝʣʠ çɺʠʜʳ ʚ ʧʣʘʥʝè ʩʦʟʜʘʪʴ ʚʠʜ. ʇʨʠ ʚʳʜʝʣʝʥʠʠ ʫʨʦʚʥʷ ʦʢʦʣʦ ʥʝʛʦ ʧʦʷʚʷʪʩʷ 

ʟʘʤʦʯʢʠ, ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ.  

ʅʘ ʨʠʩ.1 ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘʰ ʚʳʩʪʘʚʦʯʥʳʡ ʧʘʚʠʣʴʦʥ, ʚʳʧʦʣʥʝʥʥʳʡ ʚ ʧʨʦʛʨʘʤʤʝ 

Autodesk Revit.  
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ʈʠʩ.1 - ɺʳʩʪʘʚʦʯʥʳʡ ʧʘʚʠʣʴʦʥ 

 

ʉ ʤʦʤʝʥʪʘ ʧʨʠʦʙʨʝʪʝʥʠʷ Revit ʢʦʤʧʘʥʠʷ Autodesk ʨʘʟʨʘʙʦʪʘʣʘ ʪʨʠ ʚʝʨʩʠʠ Revit ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ: 

1. Revit Architecture, ʜʣʷ ʘʨʭʠʪʝʢʪʦʨʦʚ ʠ ʜʠʟʘʡʥʝʨʦʚ ʟʜʘʥʠʡ. 

2. Revit Structure, ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

3. Revit MEP, ʜʣʷ ʠʥʞʝʥʝʨʦʚ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʚʝʥʪʠʣʷʮʠʠ ʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 

ʅʘʯʠʥʘʷ ʩ ʚʝʨʩʠʠ 2013 ʜʘʥʥʳʝ ʪʨʠ ʧʨʦʜʫʢʪʘ ʦʙʲʝʜʠʥʝʥʳ ʚ ʦʜʠʥ ʧʨʦʛʨʘʤʤʥʳʡ 

ʢʦʤʧʣʝʢʩ Revit[1]. ʊʘʢʞʝ ʩ ʜʘʥʥʦʡ ʚʝʨʩʠʠ ʜʦʩʪʫʧʝʥ Revit LT ʩ ʫʨʝʟʘʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ. Revit ʜʦʩʪʫʧʝʥ ʜʣʷ ʟʘʢʘʟʘ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ 

ʧʨʦʜʫʢʪ, ʣʠʙʦ ʢʘʢ ʯʘʩʪʴ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ Autodesk Building Design Suite ʚʝʨʩʠʡ Platinum ʠ 

Ultimate. ɼʦʩʪʫʧʥʘ ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 30-ʜʥʝʚʥʘʷ ʧʨʦʙʥʘʷ ʚʝʨʩʠʷ. ɺ ʚʝʨʩʠʠ 2015 

ʧʨʝʢʨʘʱʝʥʘ ʧʦʜʜʝʨʞʢʘ 32-ʙʠʪʥʳʭ ʚʝʨʩʠʡ Windows [2]. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥ ʜʨʫʛʦʡ ʧʨʠʤʝʨ ʥʘʰʝʡ ʨʘʙʦʪʳ ʚ ʧʨʦʛʨʘʤʤʝ Autodesk Revit. 

 
                                 

ʈʠʩ. 2 - ɽʱʸ ʦʜʠʥ ʧʨʠʤʝʨ ʨʘʙʦʪʳ 

 

ɺʳʩʪʘʚʦʯʥʳʡ ʧʘʚʠʣʴʦʥ ï ʩʧʝʮʠʘʣʴʥʘʷ ʧʦʩʪʨʦʡʢʘ, ʠʩʧʦʣʴʟʫʶʱʘʷʩʷ ʜʣʷ ʪʦʨʛʦʚʣʠ, 

ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ, ʧʨʝʟʝʥʪʘʮʠʠ ʢʦʤʧʘʥʠʡ ʠ ʧʨʦʯʝʛʦ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʳʪʦʝ 

ʧʦʤʝʱʝʥʠʝ, ʟʘʱʠʱʝʥʥʦʝ ʦʪ ʚʥʝʰʥʠʭ ʘʪʤʦʩʬʝʨʥʳʭ ʷʚʣʝʥʠʡ. ʂʨʘʩʠʚʦ ʦʬʦʨʤʣʝʥʥʘʷ 

ʧʦʩʪʨʦʡʢʘ ʚʳʩʪʘʚʦʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ [3]. 
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ʕʪʦ ʫʜʦʙʥʳʡ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʧʣʦʱʘʜʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʪʦʨʛʦʚʣʠ ʠ ʧʨʦʯʝʛʦ. ʈʘʟʤʝʨʳ ʪʘʢʠʭ ʧʦʤʝʱʝʥʠʡ ʤʦʛʫʪ ʢʦʣʝʙʘʪʴʩʷ 

ʦʪ ʩʦʚʝʨʰʝʥʥʦ ʢʨʦʭʦʪʥʳʭ ʜʦ ʢʦʣʦʩʩʘʣʴʥʦ ʦʛʨʦʤʥʳʭ.  

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʜʘʞʝ ʩʘʤʳʭ ʚʟʳʩʢʘʪʝʣʴʥʳʭ ʟʘʢʘʟʯʠʢʦʚ. 

ʇʘʚʠʣʴʦʥʳ ʷʚʣʷʣʠʩʴ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʫʩʘʜʝʙʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ɽʚʨʦʧʝ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʘʚʠʣʴʦʥʳ ʦʯʝʥʴ ʫʜʦʙʥʳ, ʤʦʙʠʣʴʥʳ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳ. ʇʦʤʝʱʝʥʠʝ 

ʧʘʚʠʣʴʦʥʘ ʤʦʞʝʪ ʩʚʦʙʦʜʥʦ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ.  
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çפɸɿɸפ ʐɽɾɯʈɽʉɯè ɸɺʊʆʄɸʊʊɸʅɼʓʈʓʃנɸʅ ɸפʇɸʈɸʊʊʓפ ɾתʁɽʉɯʅɽ 

ɸʈʅɸʃנɸʅ ɸʅɸʃʀʊʀʂɸʃʓפ ɾᴄʅɽ ʇʈʆʎɽɼʋʈɸʃʓפ ʄʆɼɽʃɼɽʈɼɯ ɾɸʉɸʋ 

 

ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ çפʘʟʘץ ʰʝʞʽʨʝʩʽè ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʘץʧʘʨʘʪʪʳץ ʞװʡʝʩʽ 

 .ʪʘʤʘ ʙʝʨʽʣʛʝʥץʤʦʜʝʣʜʝʨʽʥʝ ʘʥʳ ץʞᴅʥʝ ʧʨʦʮʝʜʫʨʘʣʳ ץʘʨʘʩʪʳʨʳʣʳʧ, ʘʥʘʣʠʪʠʢʘʣʳץ

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʤᴅʣʽʤʝʪʪʝʨ ץʦʨʳ, ʘץʧʘʨʘʪʪʳץ ʞװʡʝ, ʤʦʜʝʣʴʜʝʫ, ʘʥʘʣʠʪʠʢʘʣʳץ 

ʤʦʜʝʣʴ, ʧʨʦʮʝʜʫʨʘʣʳץ ʤʦʜʝʣʴ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ çʂʘʟʘʭʩʢʠʝ ʛʝʥʝʘʣʦʛʠè ʠ ʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ ʧʨʦʮʝʜʫʨʥʳʭ 

ʤʦʜʝʣʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʟʳ ʜʘʥʥʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʧʨʦʮʝʜʫʨʥʘʷ ʤʦʜʝʣʴ. 

Abstract. In this article is considered an automated information system "Kazakh 

Genealogies" and is given a definition of analytical and procedural models. 

Key words: databases, information systems, modeling, analytical model, procedural 

model. 

 

 ʡʝʩʽʥ ʢʦʤʤʫʥʠʢʘʮʠʷ ʢᴇʤʝʛʽʤʝʥװʞ ץʧʘʨʘʪʪʳץʘ שʜʘ ʢʝʟ ʢʝʣʛʝʥ ʤʝʢʝʤʝʥʽʥʽשʘʟʽʨʛʽ ʪʘפ

ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʞװʨʛʽʟʫ ʢʝש ʝʪʝʢ ʞʘʡʳʧ, ᴅʨ ʩʘʣʘʥʳ ץʘʤʪʠ ʦʪʳʨʘ, ʞʘʥʞʘץʪʳ ץʘʨץʳʥʜʳ 

ʜʘʤʫʜʘ, ᴇʡʪʢʝʥʽ ʦʣʘʨ ʜװʥʠʝ ʞװʟʽʥʜʝʛʽ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ᴇʟʛʝʨʽʩʪʝʨ ʤʝʥ 

 ʡʝʜʝװʘʡ ʵʣʝʢʪʨʦʥʜʳ ʙʽʨ ʞסשʦʨʳʥ ʙʽʨʽץ ʤᴅʣʽʤʝʪʪʝʨ שʘʪʘʨʣʘʩʘ ʜʘʤʠʜʳ. ʄʝʢʝʤʝʣʝʨʜʽץ

ʩʘץʪʘʫ װʰʽʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʘץʧʘʨʘʪʪʘʨ ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʧʝʥ ᴇʩʫʜʝ, ʩʦʥʜʳץʪʘʥ 

ʙʘסʜʘʨʣʘʤʘʣʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽש ʞʝʪʝʢʰʽʣʝʨʽװʣʢʝʥ ʘʫץʳʤʜʳ ʜʝʨʝʢʪʝʨʜʽ ʩʘץʪʘʫ װʰʽʥ 

ʞʘשʘ ᴅʜʽʩʪʝʨʜʽ ᴇʥʜʽʨʫʛʝ ʤᴅʞʙװʨ ʙʦʣʘʜʳ. 

 ʘסʦʣʜʘʥʫʰʳץ ʘʥ, ʠʥʪʝʨʬʝʡʩʽסʪʘʣץʰʝʞʽʨʝʣʝʨʽ ʞʠʥʘ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʪװʩʽʥʽʢʪʽ ᴅʨʽ ʞʝשʽʣ, ץʘʟʘץ ʰʝʞʽʨʝʩʽ ʪʫʨʘʣʳ ʪʦʣʳץץʘʥʜʳ ʭʘʙʘʨ ʙʝʨʝʪʽʥ, ײʨʧʘץʪʘʨ 

ʩʘʙʘץʪʘʩʪʳסʳʥ ʢᴇʨʩʝʪʝʪʽʥ, ʠʝʨʘʨʭʠʷʣʳץ ʩʭʝʤʘ ײʩʳʥʘ ʘʣʘʪʳʥ çפʘʟʘץ ʰʝʞʽʨʝʩʽè 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʘץʧʘʨʘʪʪʳץ ʞװʡʝʩʽʥ ײץʨʫ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽʥʝ ʘʡʥʘʣʳʧ ʦʪʳʨ. 
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ʊʘץʳʨʳʧ ʙʦʡʳʥʰʘ ץʦʡʳʣסʘʥ ʤʘץʩʘʪץʘ ʩᴅʡʢʝʩ ʢʝʣʝʩʽ ʤʽʥʜʝʪʪʝʨ ʰʝʰʽʤʜʝʨʽʥ ʪʘʧʪʳ: 

 ʥʝʛʽʟʜʝʨʽʥʝ  ʪʘʣʜʘʫ ץʞᴅʥʝ ᴅʜʽʩʥʘʤʘʣʳ ץʪʝʦʨʠʷʣʳ שʰʝʞʽʨʝʩʽʥʽ ץʘʟʘפ ¶

ʞʘʩʘʣʜʳ; 

¶ ɸץʧʘʨʘʪʪʳץ ʞװʡʝʥʽײץ שʨʳʣʳʤʜʘʨʳʥ, ᴅʜʽʩʪʝʨʽʥ, ʤʦʜʝʣʴʜʝʨʽʥ, ʪʝʦʨʝʪʠʢʘʣʳץ-

ᴅʜʽʩʪʝʤʝʣʽʢ ʥʝʛʽʟʜʝʨʽʥ ʘʥʳץʪʘʣʜʳ; 

¶ ʊʘץʳʨʳʧ ʙʦʡʳʥʰʘ סʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨʤʝʥ, ʦʪʘʥʜʳס ץʘʣʳʤʜʘʨʜʳש ʝשʙʝʢʪʝʨʽ 

ʟʝʨʪʪʝʣʜʽ; 

¶  çפʘʟʘץ ʰʝʞʽʨʝʩʽè ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʘץʧʘʨʘʪʪʳץ ʞװʡʝʩʽʥʽש ʘʥʘʣʠʪʠʢʘʣʳץ 

ʞᴅʥʝ ʧʨʦʮʝʜʫʨʘʣʳץ ʤʦʜʝʣʴʜʝʨʽ ʟʝʨʪʪʝʣʽʧ, ʰʝʰʽʤʽʥ ʪʘʧʪʳ; 

¶ ɸʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʘץʧʘʨʘʪʪʳץ ʞװʡʝ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ 

çפʘʟʘץ ʰʝʞʽʨʝʩʽʥʽשè ץʦʣʜʘʥʫ ʘʷʩʳʥ  ʞʝʪʽʣʜʽʨʽʣʜʽ. 

 ʨʣʽ ʞʦʣʜʘʨʤʝʥװʘ ᴅʨʪץץʨʧʘײ ʪʘʥץʨʧʘײ ʰʝʞʽʨʝʩʽ ץʘʟʘץ ʥʛʝ ʜʝʡʽʥʛʽװʘʟʽʨʛʽ ʢפ

ʞʝʪʢʽʟʽʣʽʧ ʢʝʣʝʜʽ. ʂʝʡʙʽʨ ʘʪʘʣʳײ ץʨʧʘץʪʘʨʳ ᴇʟ ʰʝʞʽʨʝʣʝʨʽ ʪʫʨʘʣʳ ʘץʧʘʨʘʪʪʘʨʜʳ 

 ʘʨʳʧסʨʽʥʜʝ ʙʦʣʩʳʥ ʰʳװʨʽʥʜʝ ʙʦʣʩʳʥ, ʧʣʘʢʘʪ ʪװʪʘʧ, ʢʽʪʘʧ ʪץʦʣʜʘʨʳʥʘʥ ʢʝʣʛʝʥʰʝ ʞʠʥʘץ

ʢʝʣʝʜʽ. ʂʝʡʙʽʨ ʘʪʘʣʳץʪʘʨ ʪʫʨʘʣʳ ʘץʧʘʨʘʪʪʘʨ ʤװʣʜʝʤ ʞʦץ ʥʝʤʝʩʝ ʪʘʙʳʣʘ ʙʝʨʤʝʡʜʽ. 

ʂʝʡʽʥʽʨʝʢ ʙʝʣʩʝʥʜʽ ײʨʧʘץʪʘʨʳ ʰʳסʳʧ, ᴇʟ ʘʪʘʣʘʨʳ ʪʫʨʘʣʳ ʪʦʣʳץץʘʥʜʳ ʘץʧʘʨʘʪץʘ ץʦʣ 

ʞʝʪʢʽʟʝ ʘʣʤʘʡ ʘץʧʘʨʘʪʪʳץ ץʠʳʥʜʳץץʘ ײʰʳʨʘʧ ʢʝʣʝʜʽ. ʊᴇʣ ʰʝʞʽʨʝʤʽʟʜʽ ʙʽʣʫ ᴅʨʙʽʨ ʘʜʘʤʥʳש 

ᴇʤʽʨʽʥʜʝ ʝʨʝʢʰʝ ʦʨʳʥ ʘʣʘʜʳ. ᴆʟʝʢʪʽ ʜʝʧ ʝʩʝʧʪʝʣʝʪʽʥ ʰʝʞʽʨʝʤʽʟʜʽ ץʘʟʽʨʛʽ ʪʝʭʥʦʣʦʛʠʷʥʳש 

ʜʘʤʳסʘʥ ʟʘʤʘʥʳʥʜʘ çפʘʟʘץ ʰʝʞʽʨʝʩʽʥè ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʘʨץʳʣʳ ʰʝʰʫʛʝ ʙʦʣʘʜʳ. ɿʝʨʪʪʝʫ 

ʞײʤʳʩʳʥʜʘ ʪᴇʣ ʰʝʞʽʨʝʤʽʟʜʽ ʞʠʥʘץʪʘʡʪʳʥ, ᴇשʜʝʡʪʽʥ, ʩײʨʳʧʪʘʡʪʳʥ, ʘʥʘʣʠʟ ʞʘʩʘʡʪʳʥ, 

ʘʥʘʣʠʪʠʢʘʣʳץ ʞᴅʥʝ ʧʨʦʮʝʜʫʨʘʣʳץ ʩʘʨʘʧʪʘʤʘ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʭʘʣʳץץʘ ʪװʩʽʥʽʢʪʽ 

ʠʥʪʝʨʬʝʡʩʽ ʙʘʨ ʙʘסʜʘʨʣʘʤʘʩʳ ʞʦʙʘʣʘʥʜʳ. 

 ʘ ʠʝ ʝʢʝʥʽסʳʟשʧʘʨʘʪʪʘʥʜʳʨʫ ᴅʣʝʤʽʥʜʝ web-ʧʨʦʛʨʘʤʤʘʣʘʫ ʝʨʝʢʰʝ ʤʘץʘʤʜʳ ʘסʦפ

ʙʘʨʰʘʤʳʟסʘ ʙʝʣʛʽʣʽ. ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽ ʘʨץʳʣʳ ץʦʣʜʘʥʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘ ʘʨʘ-ץʘʰʳץʪʳץʪʳ 

ʩʝʟʽʥʜʽʨʤʝʡ ʳסשʘʡʣʳ ʬʦʨʤʘʜʘ ʤʘשʳʟʜʳ ʘץʧʘʨʘʪʪʘʨ ʘʣʤʘʩʫ ʤʘץʩʘʪʳʥ ʥʝʛʽʟʛʝ ʘʣʘʪʳʥ web-

ʧʨʦʛʨʘʤʤʘʣʳץ ᴇʥʽʤʜʝʨʜʽש ʙʘʨʣʳסʳ ʜʝʨʣʽʢ ʙʨʘʫʟʝʨʣʝʨʜʝ ʞײʤʳʩ ʽʩʪʝʡʜʽ. ɸʣ, web-

ʧʘʨʘץʪʘʨʜʳ ʢʦʤʧʴʶʪʝʨ ʙʝʪʽʥʜʝ ʢᴇʨʩʝʪʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ, ᴅʨʪװʨʣʽ ʞʝʣʽʣʝʨʜʝ ʞײʤʳʩ 

ʽʩʪʝʫʛʝ ʘʨʥʘʣסʘʥ ʧʨʦʛʨʘʤʤʘʣʳײץ ץʨʘʣ ïʙʨʘʫʟʝʨ ʙʝʪʽʥʜʝʛʽ  ʙʝʡʥʝʣʝʥʝʪʽʥ ʘץʧʘʨʘʪʪʘʨʜʳ, 

  .ʪʘʡʜʳ [1]ץʘʪʳʥʘʩʳʥ ʧʨʦʛʨʘʤʤʘʣʘʫʰʳ ʘʥʳץ ʦʣʜʘʥʫʰʳ ʠʥʪʝʨʬʝʡʩʽʥ, ʠʥʪʝʨʘʢʪʠʚʪʽץ

ʄʝʢʝʤʝʥʽש ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ, 

 ʙᴇʣʽʤʰʝʣʝʨʤʝʥ ʥʝʤʝʩʝ ץʨʳʣʳʤʜʳײץ ʜʝʫ, ʪʘʨʘʪʫ ʞᴅʥʝ ʩᴅʡʢʝʩשʡʳʤʜʘʩʪʳʨʫ, ᴇײ

ʞʝʪʝʢʰʽʣʝʨʤʝʥ ʧʘʡʜʘʣʘʥʫ ʤʘץʩʘʪʳʥʜʘ ʘץʧʘʨʘʪʪʳ ʪװʨʣʝʥʜʽʨʫ ʧʨʦʮʝʜʫʨʘʣʘʨʳʥʳש ʞװʡʝʩʽʥ 

 .ʩʳʥʘʜʳײ

ʂʝʟ ʢʝʣʛʝʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ ʥʘץʪʳ ʙʽʨ 

ʧʘʡʜʘʣʘʥʫʰʳʥʳש ʩײʨʘʥʳʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʰʝʰʽʤ ץʘʙʳʣʜʘʫ װʰʽʥ ʘʥʘʣʠʪʠʢʘʣʳץ 

ʘץʧʘʨʘʪʪʳ ʜʘʡʳʥʜʘʫ, ʙʘʩץʘʨʫ ץʳʟʤʝʪʢʝʨʣʝʨʽ ʦʨʳʥʜʘʡʪʳʥ ʢװʨʜʝʣʽ ʦʧʝʨʘʮʠʷʣʘʨʜʳ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʘʨץʳʣʳ ʘץʧʘʨʘʪʪʳ ץʘʣʳʧʪʘʩʪʳʨʫסʘ, ʞʠʥʘʫסʘ, 

ʞʽʙʝʨʫʛʝ, ʩʘץʪʘʫסʘ ʞᴅʥʝ ᴇשʜʝʫʛʝ ʙʘסʳʪʪʘʣסʘʥ. 

ɸʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʘץʧʘʨʘʪʪʳץ ʞװʡʝ ï ʘץʧʘʨʘʪʪʳ ʞʠʥʘʫסʘ, ʩʘץʪʘʫסʘ, ʽʟʜʝʫʛʝ ʞᴅʥʝ 

ʩײʨʘʥʳʤ ʙʦʡʳʥʰʘ ʪʘʣʘʧ ʝʪʫʰʽʛʝ ʞʝʪʢʽʟʫʛʝ ʘʨʥʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳץ 

 .ʨʘʣʜʘʨ ʢʝʰʝʥʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳײץ

ɸץʧʘʨʘʪʪʳץ ʞװʡʝʥʽײץ שʨʳʣʳʤʳʥ ʽʰʢʽ ʞװʡʝʣʝʨ ʜʝʧ ʘʪʘʣʘʪʳʥ ʞʝʢʝʣʝʥʛʝʥ ʙᴇʣʽʢʪʝʨ 

 שʡʝʥʽװʨʳʣʳʤʳʥ ʽʰʢʽ ʞײץ ʞʘʣʧʳ שʡʝʥʽװʞ ץʧʘʨʘʪʪʳץʦʣʜʘʥʫ ʩʘʣʘʩʳʥʘ ʪᴅʫʝʣʩʽʟ ʘפ .ʨʘʡʜʳײץ

ʞʠʳʥʪʳסʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ [2]. 

ɸץʧʘʨʘʪ ʘסʳʤʜʘʨʳʥʳש ʩʭʝʤʘʩʳʥ ʞʘʩʘʫ ʘץʧʘʨʘʪʪʳץ שʦʟסʘʣʳʩ ʤʘʨʰʨʫʪʪʘʨʳʥ 

ʩʠʧʘʪʪʘʡʜʳ. ʆʩʳʥʜʘʡ ʩʭʝʤʘʣʘʨʜʳ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʙʘʩץʘʨʫ ʞװʡʝʩʽʥ ʪʦʣʳסʳʤʝʥ 

ʞʝʪʽʣʜʽʨʫʜʽש ʽʩ ʰʘʨʘʣʘʨʳʥ ʞʘʩʘʧ ʰʳסʘʨʫסʘ ʙʦʣʘʜʳ. ɸץʧʘʨʘʪʪʳש ʢᴇʣʝʤʽʥ ʘʥʳץʪʘʫ ʞᴅʥʝ 

ʦʥʳ ʙᴇʣʰʝʢʪʝʧ ʪʘʣʜʘʫ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʙʝʨʝʪʽʥ ʘץʧʘʨʘʪʪʳץ ʘסʳʤʜʘʨʜʳש ʩʭʝʤʘʣʘʨʳ 

 ʨʜʝ ʩʠʧʘʪʪʘʫװʧʘʨʘʪʪʳ ʪʠʽʤʜʽ ʪץʧʘʨʘʪʪʳ ʞʦʶʜʳ ʘץʦʣʜʘʥʳʣʤʘʡʪʳʥ ʘץ ʘʡʪʘʣʘʥʘʪʳʥ ʞᴅʥʝץ

ʞᴅʥʝ ʞʽʢʪʝʫʜʽ ץʘʤʩʳʟʜʘʥʜʳʨʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʘץʧʘʨʘʪʪʳש ʙʘʩץʘʨʫ ʜʝשʛʝʡʣʝʨʽʥʝ ʩᴅʡʢʝʩ 
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ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩ ץʦʟסʘʣʳʩʳʥ ץʘʨʘʩʪʳʨסʘʥ ʞᴇʥ. ɸץʧʘʨʘʪʪʳץ ʣʦʛʠʢʘʣʳץ ʤʦʜʝʣʴ ʜʝʨʝʢʪʝʨ 

 .ʥʝʛʽʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ שʦʨʳʥ ʞʘʩʘʫʜʳץ

ʄʦʜʝʣʴʜʝʫ ï ʟʝʨʪʪʝʫʰʽʥʽ ץʳʟʳץʪʳʨʘʪʳʥ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʩʘץʪʘʧ, ʟʝʨʪʪʝʣʝʪʽʥ 

ʞװʡʝʥʽ ʟʝʨʪʪʝʫʰʽ װʰʽʥ ʳסשʘʡʣʳʨʘץ ʞװʡʝʛʝ ʘʫʳʩʪʳʨʫ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʘʪʳʥ ʟʝʨʪʪʝʫ 

  .ʨʘʣʳײץ

ᴄʨʪװʨʣʽ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ װʰʽʥ ʘʥʘʣʠʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽ 

ʟʝʨʪʪʝʫʜʽ װʡʣʝʩʪʽʨʝʪʽʥ ᴅʜʽʩ ץʦʣʜʘʥʳʣʘʜʳ [3]. 

ɼʘʡʳʥʜʘʣסʘʥ çפʘʟʘץ ʰʝʞʽʨʝʩʽè ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʘץʧʘʨʘʪʪʳץ ʞװʡʝʩʽʥʜʝ 

ʠʝʨʘʨʭʠʷʣʳץ ʩʳʟʙʘ ʪװʨʽʥʜʝ ʙʝʨʽʣʛʝʥ ʢʝʩʪʝʣʝʨ ʘʨʘʩʳʥʜʘ ʙʘʡʣʘʥʳʩʪʘʨ ʦʨʥʘʪʳʣʜʳ. ʂʝʟ 

ʢʝʣʛʝʥ ץʦʣʜʘʥʫʰʳ ᴇʟʽʥʝ ʢʝʨʝʢ ʘץʧʘʨʘʪʪʳ ʪʝʟ ᴅʨʽ ʳסשʘʡʣʳ ʪװʨʜʝ ʪʘʙʘ ʘʣʘʜʳ [1-ʩʫʨʝʪ]. 

 

 

1-ʩʫʨʝʪ. ɸץʧʘʨʘʪʪʳץ ʞװʡʝʥʽש ʠʝʨʘʨʭʠʷʣʳץ ʩʳʟʙʘʩʳ 

 

ʆץʠסʘʣʘʨʜʳ ʞʘʟʫ ʞװʡʝʩʽʥʝ ʦʪʙʘʩʳʣʳץ ʤײʨʘסʘʪʪʘʨʜʘʥ ᴇʟ ᴅʢʝʣʝʨʽʥʽץ שʘʥʜʘʡ ʜʘ ʙʽʨ 

ʝʩʢʝ ʪװʩʽʨʫʣʝʨʽʥ, ʞʝʢʝ ʙʠʦʛʨʘʬʠʷʩʳʥ, ʬʦʪʦʩʫʨʝʪʪʝʨʽʥ ʝʥʛʽʟʝʪʽʥ ᴅʨʙʽʨ ʘʜʘʤ ʪʝʢ ʦʪʙʘʩʳʣʳץ 

ʤײʨʘסʘʪ ʞʘʩʘʧ ץʘʥʘ ץʦʡʤʘʡ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ᴇʪʢʝʥ ʞᴅʥʝ ץʘʟʽʨʛʽ ʦץʠסʘʣʘʨʜʳש ʞʘשʘ ʞᴅʥʝ 

ʟʘʤʘʥʘʫʠ ʢᴇʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʪʘʨʠʭʪʳ ʞʘʟʘʜʳ. 

ʄײʥʜʘʡ ʞʘʟʙʘʣʘʨʜʳש ʝʨʝʢʰʝ ײץʥʜʳʣʳסʳʥ ʪʘʨʠʭʰʳʣʘʨ ʤʝʥ ʙʽʟʜʽש 

ʦʪʙʘʩʳʣʘʨʳʤʳʟʜʳש ʢʝʣʝʰʝʢ ײʨʧʘץʪʘʨʳ ʙʘסʘʣʘʡ ʘʣʘʜʳ. פʘʞʝʪ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ, ʙʽʨʥʝʰʝ 

ʤʠʥʫʪʪʳש ʽʰʽʥʜʝ, ʦʩʳ ʩʘʡʪʪʳש ʢᴇʤʝʛʽʤʝʥ 13 סʘʩʳʨʜʘʥ ʙʘʩʪʘʧ ץʘʟ̔ʨʛʽ ʢװʥʛʝ ʜʝʡʽʥʛʽ 

ʫʘץʳʪʪʳש ʢʝʟ ʢʝʣʛʝʥ ʙᴇʣʽʛʽʥʜʝʛʽ ʨʫʜʳש ʥʝʤʝʩʝ ʢʝʟ ʢʝʣʛʝʥ ʦץʠסʘʥʳש ʙʘʨʣʳץ 

 .ʘ ʙʦʣʘʜʳסʳʨʣʘʥʜʳʨʫסʝʩʽʤʜʝʨʽʥ ʰʦ שʘʪʳʩʫʰʳʣʘʨʳʥʳץ

ʐʳʥ ʤᴅʥʽʥʜʝ, ʙײʣ - ʠʜʝʦʣʦʛʠʷʣʳץ ץʦʥʜʳʨʤʘʩʳʟ פʘʟʘץʩʪʘʥ ʪʘʨʠʭʳ ʞʳʣʥʘʤʘʩʳʥʳש 

ʥʝʛʽʟʽ. ɹײʨʳʥ-ʩʦשʜʳ ʙʦʣʤʘסʘʥ ʘʫץʳʤʜʘ ʭʘʣʳץʪʳש ᴇʟʽ ʞʘʟʘʪʳʥ ʞʘשʘ ʪʘʨʠʭʥʘʤʘ ʜʝʫʛʝ 

ʙʦʣʘʜʳ. ʊʽʧʪʽ ʝʩʽʤʜʝʨʜʽץ שʘʨʘʧʘʡʳʤ ʙʽʨʽʟʜʽʣʽʛʽ ᴅʨ ʦʪʙʘʩʳ װʰʽʥ, ʭʘʣʳװ ץʰʽʥ ʞᴅʥʝ ʞʘʣʧʳ 

ʤʝʤʣʝʢʝʪ װʰʽʥ ʞʦסʘʨʳ ײץʥʜʳʣʳץʪʳ ʠʝʤʜʝʥʝʜʽ.  
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ɸפʇɸʈɸʊʊʓפ ʂʆʄʄʋʅʀʂɸʎʀʗʃʓפ ʊɽʍʅʆʃʆɻʀʗʃɸʈɼʓר 

ʄɸרʓɿɼʓʃʓנʓ 
 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʪʠʽʤʜʽʣʽʛʽ 

 ʰʽʥװ ʤʳʩ ʞʘʩʘʫײʧʘʨʘʪʧʝʥ ʞץʣ ʘײʪʝʭʥʦʣʦʛʠʷʩʳ ï ʙ ץʧʘʨʘʪʪʳץʘ שʳʪʫʜʳץʘʥ. ʆסʘʨʘʩʪʳʨʳʣץ

ʘʨʥʘʡʳ ʪᴅʩʽʣʜʝʨ, ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ʙʘסʜʘʨʣʘʤʘʣʳץ ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳץ 

 ץʨʘʣʜʘʨ, ʢʦʤʧʴʶʪʝʨʣʝʨ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳײץʨʘʣʜʘʨ (ʢʠʥʦ, ʘʫʜʠʦ ʞᴅʥʝ ʚʠʜʝʦײץ

ʞʝʣʽʣʝʨ). 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʞʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʠʢʘ, 

ʦץʳʪʫʜʳש ʞʘשʘ ʬʦʨʤʘʩʳ, ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʆʙʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ - ʵʪʦ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʪʦʜʳ 

ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʧʨʦʛʨʘʤʤʥʳʤʠ ʠ ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ (ʢʠʥʦ, ʘʫʜʠʦ ʠ ʚʠʜʝʦ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʢʦʤʧʴʶʪʝʨʘʤʠ, 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤʠ ʩʝʪʷʤʠ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʦʚrʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʥʦʚʳʝ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ, ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʝʪʴ 
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ɹʽʣʽʤ ʙʝʨʫʜʝ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʤʝʥ ʦץʫʰʳʣʘʨʜʳש 

ʘץʧʘʨʘʪʪʳײץ ץʟʽʨʝʪʪʽʣʽʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ץʘʟʽʨʛʽ ʟʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩʘʡ ʘץʧʘʨʘʪʪʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ, ʵʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʘʨʜʳ ʞᴅʥʝ ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫ 

ʩʪʫʜʝʥʪʪʽש ʙʽʣʽʤ ʙʝʨʫ װʨʜʽʩʽʥʜʝ ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

ɾʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫʜʳש ʪʠʽʤʜʽʣʽʛʽ:  

- ʉʪʫʜʝʥʪʪʽש ᴇʟ ʙʝʪʽʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʽ;  

- ʋʘץʳʪʳʥ װʥʝʤʜʝʫʽ; 

- ɹʽʣʽʤ-ʙʽʣʽʢ ʜʘסʜʳʣʘʨʳʥ ʪʝʩʪ ʪʘʧʩʳʨʤʘʣʘʨʳ ʘʨץʳʣʳ ʪʝʢʩʝʨʫ;  

  ;ʪʫʳʥʜʘʫʳ שʤʢʽʥʜʽʛʽʥʽװʪʘʥ ʙʽʣʽʤ ʘʣʫ ʤץʪʳץʘʰʳפ -

  ;ʤʢʽʥʜʽʛʽװʨʜʝ ʘʣʫ ʤװʧʘʨʘʪʪʳ ʞʝʜʝʣ ʪץʘʞʝʪʪʽ ʘפ -

- ʕʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽ;  

 ʤʢʽʥʜʽʢʪʝʨʽװʧʝʥ ʝʩʪʫ ʤץʣʘײץ ʩʪʘʧ ʩʝʟʽʥʫ ʥʝʤʝʩʝײ ʦʣʤʝʥץ ,ʘʨʘʧʘʡʳʤ ʢᴇʟʙʝʥ ʢᴇʨʽʧפ -

ʙʦʣʤʘʡʪʳʥ ʪʘʙʠסʘʪʪʳש ʪʘסשʘʞʘʡʳʧ ʧʨʦʮʝʩʪʝʨʽʤʝʥ ᴅʨʪװʨʣʽ ʪᴅʞʽʨʠʙʝ ʥᴅʪʠʞʝʣʝʨʽʥ ʢᴇʨʽʧ, 

ʩʝʟʽʥʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ;  

- ʉʪʫʜʝʥʪʪʽש ʦʡ- ᴇʨʽʩʽʥ, ʜװʥʠʝʪʘʥʳʤʳʥ ʢʝשʝʡʪʫʛʝ ʜʝ ʳץʧʘʣʳ ʟʦʨ.  

ɹʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʦץʫʰʳʣʘʨ װʰʽʥ װʣʢʝʥ ʤװʤʢʽʥʜʽʢʪʝʨʛʝ ץʦʣ 

ʞʝʪʢʽʟʫʛʝ ʞʝʪʝʣʝʡʜʽ. ɹװʛʽʥʛʽ ʪʘשʜʘ ʢʦʤʧʴʶʪʝʨʣʽʢ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʠʢʘ ʤʝʥ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʝʣ ᴇʤʽʨʽʥʜʝ, ʢװʥʜʝʣʽʢʪʽ ʪײʨʤʳʩ-ʪʽʨʰʽʣʽʛʽʥʜʝ ʘʣʘʪʳʥ ʦʨʥʳ ʤʝʥ 

ʘʪץʘʨʘʪʳʥ ʨᴇʣʽ ᴇʟʛʝʨʽʩʢʝ ײʰʳʨʘʜʳ. ɿʘʤʘʥʘʫʠ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʠʛʝʨʫ ᴅʨʙʽʨ ʘʜʘʤ 

 ʘ, ʙʽʣʽʤʽʥסʦʡʤʘʡ, ᴇʟʙʝʪʽʥʰʝ ʙʽʣʽʤ ʘʣʫץ ʘʥʘץ ʛʝʨʽʧשʜʳʣʘʨʜʳ ʤʝסʰʽʥ ʞʘʟʫ-ʩʳʟʫ ʩʝʢʽʣʜʽ ʜʘװ
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ʪʦʣʳץʪʳʨʫסʘ ʞʘסʜʘʡ ʪʫʜʳʨʳʧ ʦʪʳʨ. ɸʜʘʤ ʙʘʣʘʩʳʥʳש ᴇʨʢʝʥʠʝʪʢʝ ʩʘʡ ʘʣסʘʥ ʙʽʣʽʤʽ ʤʝʥ 

ʜʘסʜʳʩʳ ץʦסʘʤʥʳש ʘʣסʘ ץʘʨʘʡ ʽʣʛʝʨʽʣʝʫʽʥʝ, ʦʥʳש ʜʘʤʫ ʞʦʣʜʘʨʳʥ ʘʡץʳʥʜʘʫסʘ ʞʘשʘ 

ʤװʤʢʽʥʜʽʢʪʝʨ ʪʫʜʳʨʘʪʳʥʳ ʙʝʣʛʽʣʽ [1].  

ɸץʧʘʨʘʪʪʘʥʜʳʨʫʜʳש ʥʝʛʽʟʛʽ ʙʘסʳʪʳ XXI  ʘʤʜʳסʦץ ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ שʘʩʳʨʜʳס 

ʜʘʤʳʪʫʜʳש ʞʦסʘʨʳ ʪʠʽʤʜʽʣʽʢʪʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʘ ʩװʡʝʥʛʝʥ ʞʘשʘ ʙʽʣʽʤ ʩʪʨʘʪʝʛʠʷʩʳʥʘ 

ʢᴇʰʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳסʘʥ ʩᴅʡʢʝʩ ץʘʟʽʨʛʽ ʙʽʣʽʤ ʞװʡʝʩʽʥʽש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ï ʦʥʳש 

ʽʨʛʝʣʽʣʛ̔ʽ, ʘʣʜʳʥ ʘʣʫ ʩʠʧʘʪʳ ʞᴅʥʝ ʦʩʳʣʘʨסʘ ץʦʣ ʞʝʪʢʽʟʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʞʘʪʘʜʳ. ɹʽʣʽʤ ʙʝʨʫ 

ʞװʡʝʩʽʥ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ʟʘʤʘʥʘʫʠ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʙʽʣʽʤ 

ʙʝʨʫ ʩʘʣʘʩʳʥʘ ʝʥʛʽʟʫ ʞײʤʳʩʪʘʨʳ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ.  

ɼװʥʠʝ ʞװʟʽʥʜʝ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʦץʫ װʜʝʨʽʩʽʥʜʝ ʜʝʨʙʝʩ ʢʦʤʧʴʶʪʝʨʜʽ ײʟʘץ 

ʤʝʨʟʽʤʜʝ ץʦʣʜʘʥʫ ʞᴅʥʝ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʙʘסʜʘʨʣʘʤʘ ײץʨʘʣʜʘʨʳʥʳש ʙʦʣʫʳ ʙʽʣʽʤ ʙʝʨʫ 

  .ʪʘʙʳʩʪʳ ʝʥʫʽʥʝ ᴅʩʝʨ ʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ שʧʘʨʘʪ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳץʜʝʨʽʩʽʥʜʝ ʢʦʤʧʴʶʪʝʨʣʽʢ ʘװ

ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ ʙʽʣʽʤ ʙʝʨʫ װʜʝʨʽʩʽʥʜʝ ʝʢʽ ʪװʨʣʽ ʤʽʥʜʝʪʪʽ ʰʝʰʝ ʘʣʘʜʳ. 

ɹʽʨʽʥʰʽ ʪʠʧʪʝʛʽ ʤʽʥʜʝʪʪʝʨʽʥʽש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ï ʞʘʣʧʳ ʢʦʛʥʠʪʠʚʪʽ ץʘʙʽʣʝʪʪʝʨʽʥ 

ʜʘʤʳʪʫ; ʙײʣ ʞʘסʜʘʡʜʘ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʜʘסʜʳʣʘʨʳʥ ʤʝשʛʝʨʫ, ᴇʟʜʽʛʽʥʝʥ ʦʡʣʘʫ, ץʦʡʳʣסʘʥ 

ʤʽʥʜʝʪʪʝʨʜʽ ʰʝʰʝ ʙʽʣʫ ץʘʣʳʧʪʘʩʘʜʳ ʞᴅʥʝ ʞʝʪʽʣʝʜʽ. ʆʩʳʥʜʘʡ ʞʘסʜʘʡʜʳ ʞʘץʪʘʡʪʳʥʜʘʨʜʳש 

ʙʽʨʽ ʉ.ʇʝʡʧʝʨʪʪʽש ʦʡʳʥʰʘ, ʜʝʨʙʝʩ ʢʦʤʧʴʶʪʝʨ ʦץʫ ʩʘʣʘʩʳʥʳש ʢʝש ʢᴇʣʝʤʽʥʝ ʞʘʪʘʪʳʥ 

ʞʘʣʧʳ ʢʦʛʥʠʪʠʚʪʽʢ ʜʘסʜʳʣʘʨʜʳ ʜʘʤʳʪʫסʘ, ʦץʳʪʫʜʳש ʞʘשʘ ᴅʜʽʩʪʝʨʽʥ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ.  

ɽʢʽʥʰʽ ʪʠʧʪʝʛʽ ʤʽʥʜʝʪʪʝʨʜʽש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ï ʞʘʣʧʳ ʙʽʣʽʤ ʩʘʣʘʩʳ ʙʦʡʳʥʰʘ 

 ʜʝʨʽʩʽʥ ʞʝʪʽʣʜʽʨʫʛʝ, ʞʘʣʧʳװ ʳʪʫץʦʣʜʘʥʘ ʦץ ʘʨʳʣʘʪʫ. ɼʝʨʙʝʩ ʢʦʤʧʴʶʪʝʨʜʽסʣʛʝʨʽʤʜʽ ʞʦװ

ʧʝʜʘʛʦʛʠʢʘʣʳװ ץʜʝʨʽʩʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʢᴇʪʝʨʫʛʝ ʙʘסʳʪʪʘʣסʘʥ. ʆץʳʪʫʜʳ ײʡʳʤʜʘʩʪʳʨʫ 

ʜʝʨʙʝʩ ʢʦʤʧʴʶʪʝʨ ï ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʝ ʝʩʝʧʪʝʫʽʰ, ʞʠʥʘץʪʘʫ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳ ᴇשʜʝʫ 

  .ʘ ʬʦʨʤʘʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳשʞʘ שʳʪʫʜʳץʘʪʘʨ ʦץ ʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥס ʨʘʣʳ ʨʝʪʽʥʜʝײץ

ɿʘʤʘʥʘʫʠ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʘʪʘʣʳʧ ᴇʪʢʝʥ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʧʘʡʜʘʣʘʥʫ 

ʙʽʣʽʤ ʙʝʨʫʜʽש ʪᴇʤʝʥʜʝʛʽʜʝʡ ʞʘשʘ ʪװʨʣʝʨʽʥ ʢʝשʽʥʝʥ ʧʘʡʜʘʣʘʥʫסʘ ʤװʤʢʽʥʰʽʣʽʢʪʝʨʽʥ 

ʪʫʜʳʨʘʜʳ:  

- ʀʥʪʝʨʘʢʪʠʚʪʽʢ ᴇʪʝ ʙʝʣʩʝʥʜʽ ʩײʭʙʘʪ ʜʠʘʣʦʛ ʦʣ ץʦʣʜʘʥʫʰʳʥʳש ʢʦʤʧʴʶʪʝʨʤʝʥ 

 ʘ ʞʘʫʘʧסʪʘʨץʡʨʳײʭʙʘʪ ʤᴅʪʽʥʜʽ ʙײʣ ʘʨʘʜʘ ʩײʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ɹװʳʣʳ ʞץʘʪʳʥʘʩʳ ʘʨץ ʘʨʳʤץ

ʘʨץʳʣʳ ץʘʨץʳʥʜʳ ʪװʨʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʳʧ ʦʪʳʨʘʜʳ;  

- ʅʘץʪʳ ʦʙʲʝʢʪʽʣʝʨʜʽ ʙʘʩץʘʨʫ;  

- ʕʢʨʘʥʜʘ ʢᴇʨʽʥʽʩ ʪʘʧץʘʥ ʪװʨʣʽ ʦʙʲʝʢʪʽʣʝʨʜʽײץ ,שʙʳʣʳʩʪʘʨʜʳװ ,שʜʝʨʽʩʪʝʨʜʽש 

  ;ʘʨʫץʣʛʽʣʝʨʽʥ ʙʘʩװ

- ʆץʫ װʜʝʨʽʩʽʥʽש ʥᴅʪʠʞʝʣʝʨʽʥʝ ʘʚʪʦʤʘʪʪʳץ ʙʘץʳʣʘʫ, ᴇʟʽʥʜʽʢ ʙʘץʳʣʘʫ ʞʘʩʘʫ ʞᴅʥʝ 

ʙʘץʳʣʘʫʜʳש ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʪʝʩʪʽʣʝʫ, ʪװʟʝʪʫʣʝʨ ʝשʛʽʟʫ [2].  

ɾʦסʘʨʳʜʘ ʘʪʘʧ ᴇʪʽʣʛʝʥ ʙʽʣʽʤ ʙʝʨʫ ץʳʟʤʝʪʽʥʽש ʪװʨʣʝʨʽ, ʙʽʨʽʥʰʽʜʝʥ, ʦץʫʰʳʣʘʨʜʳש ʦʡ 

ᴇʨʽʩʽʥ ʢʝשʝʡʪʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ᴅʜʽʩʪʝʤʝʣʝʨʜʽ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ; ʝʢʽʥʰʽʜʝʥ, ץʘʟʽʨʛʽ 

ʪʘשʜʘ ʘʜʘʤʜʘʨ װʰʽʥ ᴇʪʝ ץʘʞʝʪʪʽ ʪʠʽʤʜʽ ʰʝʰʽʤʜʝʨ ץʘʙʳʣʜʘʡ ʘʣʫ ʥʝʤʝʩʝ ץʠʳʥ ʞʘסʜʘʡʣʘʨʜʘʥ 

ʰʳסʫʜʳש ʞʦʣʜʘʨʳʥ ʪʘʙʘ ʙʽʣʫ ʩʠʷץʪʳ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʳ ץʘʣʳʧʪʘʩʪʳʨʳʧ, ʜʘʤʳʪʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

ɿʘʤʘʥʘʫʠ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ ײץʨʘʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʞײʤʳʩ ʽʩʪʝʫ 

ʙʘʨʳʩʳʥʜʘ ʩʪʫʜʝʥʪʪʝʨʜʽש ʦץʫסʘ, ʙʽʣʽʤ ʘʣʫסʘ ʜʝʛʝʥ ײʤʪʳʣʳʩʳʥʳש ʘʨʪʫʳ ʘץʧʘʨʘʪʪʳץ 

ʪʝʭʥʦʣʦʛʠʷ ײץʨʘʣʜʘʨʳʤʝʥ ʞײʤʳʩ ʽʩʪʝʡ ʘʣʫ ʞʘשʘʣʳסʳʤʝʥ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʝʨʽʣʝʪʽʥ 

ʦץʫ ʪʘʧʩʳʨʤʘʣʘʨʳʥ ץʠʳʥʜʳץ ʜʝשʛʝʡʽ ʙʦʡʳʥʰʘ ʨʝʪʪʝʡ ʘʣʫ ʤװʤʢʽʥʜʽʛʽʥʝʥ, ʪʘʧʩʳʨʤʘʥʳש 

ʜײʨʳʩ ʥᴅʪʠʞʝʩʽ װʰʽʥ ʤʘʨʘʧʘʪʪʘʡ ʘʣʫ ץʳʟʤʝʪʽʥʝʥ ʜʝ ʙʘʡץʘʣʘʜʳ. ɽש ʙʘʩʪʳʩʳ, ʦץʫ 

ʤʘʪʝʨʠʘʣʳʥ ʪװʩʽʥʙʝʫʰʽʣʽʢʪʝʥ ʪʫʳʥʜʘʡʪʳʥ ʙʽʣʽʤʜʝʛʽ ʢʝʤʰʽʣʽʢʪʝʨʜʽ, ʘʪʘʧ ʘʡʪץʘʥʜʘ 

 ʨʘʣʜʘʨʳײץ ʪʝʭʥʦʣʦʛʠʷ ץʧʘʨʘʪʪʳץʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɿʘʤʘʥʘʫʠ ʘװʘ ʤסʣʛʝʨʤʝʫʰʽʣʽʢʪʽ ʞʦʶװ

ʘʨץʳʣʳ ʩʪʫʜʝʥʪʪʝʨʛʝ ʢᴇʤʝʢʪʽש ʙʝʣʛʽʣʽ ʙʽʨ ʪװʨʽʥ ײʩʳʥʳʧ, ʤʳʩʘʣʳ, ʤʘʪʝʤʘʪʠʢʘ ʧᴅʥʽʥʽש ʦץʫ 

ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʠʣʣʶʩʪʨʘʮʠʷʤʝʥ, ʛʨʘʬʠʢʘʤʝʥ ʙʝʨʫ ʦʣʘʨסʘ ץʳʟʳץʪʳ ᴅʨʽ ʪװʩʽʥʽʢʪʽ 

ʙʦʣʘʪʳʥʳʥ ʜʘ ʘʡʪʘ ʢʝʪʫʽʤʝ ʙʦʣʘʜʳ. ʉʦʥʜʘʡ-ʘץ ʠʥʞʝʥʝʨʣʽʢ ʛʨʘʬʠʢʘ ʩʘʙʘסʳʥʜʘ ʩʘʣʳʥסʘʥ 
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ʩʳʟʙʘʣʘʨʜʳ ʢʦʤʧʴʶʪʝʨʣʽʢ ʛʨʘʬʠʢʘ ʩʘʙʘסʳʥʜʘ AutoCAD ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʩʳʟʫ. ʄײʥʜʘʡ 

ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ʪʦʣʳץ ʠʛʝʨʫ ʙʦʣʘʰʘץ ʤʘʤʘʥʜʘʨסʘ װʣʢʝʥ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʜʽ ʜʝʧ               

ʦʡʣʘʡʤʳʥ [3].  

ɹʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʘʨץʳʣʳ ʞʘשʘ ʩʘʪʳסʘ ʢᴇʪʝʨʫ װʰʽʥ ʪʝʢ ʙʽʣʽʤ 

ʤʘʟʤײʥʳ ʤʝʥ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʥ סʘʥʘ ʝʤʝʩ, ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʢʝʟʝʛʽʤʝʥ 

ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʦץʳʪʫʜʳ ײʡʳʤʜʘʩʪʳʨʫ ʬʦʨʤʘʣʘʨʳʥ ʞʝʪʽʣʜʽʨʫ ץʘʞʝʪ.  

XXI סʘʩʳʨ ï ʘץʧʘʨʘʪ סʘʩʳʨʳ, ʩʦʥʜʳץʪʘʥ ʘʜʘʤ ʙʘʣʘʩʳʥʘ ʢʦʤʧʴʶʪʝʨʣʽʢ ʩʘʫʘʪʪʳʣʳץ 

ʘʫʘʜʘʡ ץʘʞʝʪ. ʂʦʤʧʴʶʪʝʨʣʽʢ ʩʘʫʘʪʪʳʣʳץʪʳש ʘʣסʘʰץʳ ʢʝʟʝשʽ ʤʝʢʪʝʧ ץʘʙʳʨסʘʩʳʥʘʥ 

ʙʘʩʪʘʣʳʧ, ʦʣ ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʞʘסʳʥʘʥ ʪʝʭʥʠʢʘʣʳץ ʞᴅʥʝ ʢᴅʩʽʧʪʽʢ ʦץʫ 

ʦʨʳʥʜʘʨʳʥʜʘ ʞʘʣסʘʩʳʥ ʪʘʙʫʜʘ. ʂʦʤʧʴʶʪʝʨʣʽʢ ʩʘʫʘʪʪʳʣʳץ ʟʘʤʘʥʘʫʠ ʘץʧʘʨʘʪʪʳץ 

ʪʝʭʥʦʣʦʛʠʷʥʳ ʪʦʣʳץ ʤʝשʛʝʨʫʛʝ ʥʝʛʽʟ ʙʦʣʘʜʳ. ʂʦʤʧʴʶʪʝʨʣʽʢ ʩʘʫʘʪʪʳʣʳץ ʞʘʡʣʳ ʘʫץʳʤʜʳ 

ʽʩʢʝ ʙʘʨʰʘ ʘʟʘʤʘʪʪʘʨʜʳ ʪʘʨʪʫ, ʤʝʤʣʝʢʝʪʪʽʢ ץʳʟʤʝʪʢʝ ץʘʙʳʣʜʘʫ ʢʝʟʽʥʜʝ ץʦʡʳʣʘʪʳʥ 

ʰʘʨʪʪʘʨʜʳש ʙʽʨʽ ï ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ץʦʣʜʘʥʘ ʘʣʫ ʜʘסʜʳʩʳ ʤʽʥʜʝʪʪʽ ʪʘʣʘʧ ʙʦʣʫ, 

ʘץʧʘʨʘʪʪʘʥסʘʥ ץʦסʘʤ ץʘʞʝʪʪʽʣʽʛʽʥ ץʘʥʘסʘʪʪʘʥʜʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʙʽʣʽʤ ʙʝʨʫ ʩʝʢʪʦʨʳʥʘ 

ʘʙʳʨʦʡʣʳ ʜʘ ʞʘʫʘʧʪʳ ʤʳʥʘʜʘʡ ʤʽʥʜʝʪʪʝʨ ʞװʢʪʝʣʽʧ ʦʪʳʨ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʢʦʤʧʴʶʪʝʨʣʽʢ 

ʪʝʭʥʠʢʘʥʳ, ʠʥʪʝʨʥʝʪ, ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽ, ʵʣʝʢʪʨʦʥʜʳץ ʞᴅʥʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ 

 ʜʝʨʽʩʽʥʝװ ʫ ï ʪᴅʨʙʠʝץʪʘʨʜʳ ʦץʫʣʳץʦ ץʢʽʪʘʧʭʘʥʘʥʳ, ʵʣʝʢʪʨʦʥʜʳ ץʨʘʣʜʘʨʜʳ, ʵʣʝʢʪʨʦʥʜʳײץ

ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʢᴇʪʝʨʫ.  

  :ʪʘʣʘʤʳʥץʘ ʪʦסʩʳʥʳʩʪʘʨײ ʦʨʳʪʘ ʢʝʣʝ ʪᴇʤʝʥʜʝʛʽʜʝʡפ

- ʆץʫ ʦʨʳʥʜʘʨʳʥ ץʘʟʽʨʛʽ ʟʘʤʘʥסʘ ʩʘʡ ʞʘשʘ ʘץʧʘʨʘʪʪʳײץ ץʨʘʣ-ʞʘʙʜʳץʪʘʨʤʝʥ 

ʞʘʙʜʳץʪʘʫ, ʠʥʪʝʨʘʢʪʠʚʪʽʢ ʪʘץʪʘʣʘʨ ʤʝʥ ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʢʘʙʠʥʝʪʪʝʨʤʝʥ ʞᴅʥʝ ʘʨʥʘʫʣʳ 

ʧᴅʥʜʝʨ ʙʦʡʳʥʰʘ ʵʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʘʨʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ;  

- ʆץʳʪʫʜʳש ʞʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʙʦʡʳʥʰʘ ʙʽʣʽʤ 

ʞʝʪʽʣʜʽʨʫ ʢʫʨʩʪʘʨʳʥ ʞʠʽ ײʡʳʤʜʘʩʪʳʨʫ;  

- ɸץʧʘʨʘʪʪʳײץ ץʟʳʨʝʪʪʽʣʽʢʪʽ ץʘʣʳʧʪʘʩʪʳʨʫʜʘʥ ʢװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝ ʞʘשʘ ʟʘʤʘʥסʘ ʩʘʡ 

ʘץʧʘʨʘʪʪʳץ ʤᴅʜʝʥʠʝʪʽ ʤʝʥ ײץʟʽʨʝʪʪʽʣʽʛʽ ץʘʣʳʧʪʘʩץʘʥ, ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʝʨʽʥ ʽʩ ʞװʟʽʥʜʝ 

  .ʘʣʳʧʪʘʩʪʳʨʫץ ʘסʣײʦʣʜʘʥʘ ʘʣʘʪʳʥ ʞʝʢʝ ʪץ

ɸץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʦץʫ-ʪᴅʨʙʠʝ װʨʜʽʩʽʥʜʝ ץʦʣʜʘʥʫ 

ʦץʫʰʳʥʳש ᴇʟ ʤʘʤʘʥʜʳסʳʥʘ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʳʧ, ʰʳסʘʨʤʘʰʳʣʳץ ʰʘʙʳʪʳʥ 

ʰʳשʜʘʧ, סʳʣʳʤʠ ʢᴇʟץʘʨʘʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʳʧ, ʤʘʤʘʥʜʳץ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʳʧ, ʝשʙʝʢ 

ʥʘʨʳסʳʥʜʘסʳ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ʤʘʤʘʥʜʘʨ ʜʘʷʨʣʘʫʜʘ װʣʢʝʥ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʜʽ [4].  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʫʰʝʥʠʷ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʧʨʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ ʥʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ. ɺ 

ʨʘʙʦʪʝ ʪʘʢʞʝ ʦʙʩʫʞʜʘʶʪʩʷ ʤʝʪʦʜʳ ʤʦʥʠʪʦʨʠʥʛʘ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʣʥʳ ʧʨʦʨʳʚʘ, ʟʦʥʳ ʟʘʪʦʧʣʝʥʠʷ, ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ, 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ. 

ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ ʪᴇʪʝʥʰʝ ʞʘסʜʘʡʣʘʨʜʘ ʩʫ ʦʙʲʝʢʪʽʣʝʨʽʥʜʝʛʽ ʛʠʜʨʦʪʝʭʥʠʢʘʣʳץ 

 ʘʣʘʜʘ ʩʫץʤʘ ,ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʉʦʥʜʘʡ-ʘץ ʞʦʡʳʣʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ שʨʳʣʳʤʜʘʨʜʳײץ

  .ʨʛʽʟʫ ᴅʜʽʩʪʝʨʽ ʞʘʡʳʥʜʘ ʘʡʪʳʣʘʜʳװʤʦʥʠʪʦʨʠʥʛʽʥ ʞ שʛʝʡʽʥʽשʳ ʩʫ ʜʝסʦʡʤʘʣʘʨʳʥʜʘץ

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʩʝʨʧʽʥʜʽ ʪʦʣץʳʥʜʘʨ, ʩʫ ʪʘʩץʳʥʜʘʨʳ, ʤʦʥʠʪʦʨʠʥʛ ʞװʡʝʩʽ, 

ʛʠʜʨʦʪʝʭʥʠʢʘʣʳײץ ץʨʳʣʳʤʜʘʨ.  

ɸbstract. In this article, features of destruction of hydraulic structures in emergency 

situations on water bodies. The article also mentions the methods of monitoring water levels in 

the reservoirs.  

Key words: breakthrough waves, flood zones, monitoring systems, hydraulic structures.  

 

ɻʠʜʨoʪʝxʥʠʯʝʩʢʠʝ cʦʦʨyʞʝʥʠʷ (ɻʊʉ) oʪʥʦʩʷʪc  ̫ ʢ ʯʠcʣʫ ʩʣoʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠx 

ʦʙʲʝʢʪoʚ, ʩoʟʜʘʶʱʠx ʮʝʣʳʡ ʢoʤʧʣʝʢc ʵʢoʣʦʛʠʯʝʩʢʠx ʠ ʧpʠʨʦʜʦ-ʧoʣʴʟʦʚʘʪʝʣʴʩʢʠx 

ʧʨʦʙʣeʤ ʜʘʞʝ ʧpʠ ʥʦpʤʘʣʴʥʦʤ pʝʞʠʤʝ ʨʘʙoʪ.r ɿoʥ  r ʚʣʠʷʥʠʷ ɻʊʉ ʥʘ ʧpʠʣʝʛʘʶʱʠe 

ʪʝpʨʠʪʦpʠʠ (ʚoʜʦʭpʘʥʠʣʠʱʘ ʠ oʙʣʘʩʪʠ ʥʠʞe ʧʦ ʪeʯʝʥʠʶ) ʜoʩʪʘʪʦʯʥʦ ʧpʦʪʷʞʝʥʥʳ ʠ ʤʦʛyʪ 

ʟʘʥʠʤʘʪʴ ʩoʪʥʠ ʢʚʘʜpʘʪʥʳx ʢʠʣʦʤʝʪpʦʚ. 

Bʦʟʥʠʢʥoʚʝʥʠʝ ʯpʝʟʚʳʯʘʡʥʳx ʩʠʪyʘʮʠʡ (ʏʉ) ʥʘ ɻʊʉ ʧpʠʚʦʜʠʪ, ʚ ʯaʩʪʥʦʩʪʠ, ʢ 

ʪaʢʠʤ ʛʠʜpʦʜʠʥʘʤʠʯʝcʢʠʤ ʘʚʘpʠʷʤ, ʢʘʢ pʘʟʨʫʰʝʥʠe ʛʠʜʨʦyʟʣʘ ʠ oʙʨʘʟʦʚʘʥʠe ʚʦʣʥʳ 

ʧpʦʨʳʚʘ c ʢʘʪʘcʪʨʦʬʠʯʝcʢʠʤʠ ʧʦʩʣeʜʩʪʚʠʷʤʠ ʚ ʥʠʞʥeʤ ʙeɹʬʝ (ʅɹ) - 

ʨʘʟpʫʰʝʥʠʝʤ ʧʣoʪʠʥ, ʜʘʤʙ, ʵʥeʨʛʝʪʠʯʝʩʢʠx, ʧpʦʤʳʰʣʝʥʥʳx ʠ ʛpʘʞʜʘʥcʢʠʭ ʦʙʲʝʢʪoʚ, 

ʟʘʪoʧʣʝʥʠʝʤ ʪʝpʨʠʪʦʨʠʡ, ʯʝʣoʚʝʯʝʩʢʠʤʠ ʞʝpʪʚʘʤʠ. Oʩʥʦʚʥʳʤʠ ʧpʠʯʠʥaʤʠ 

ʚoʟʥʠʢʥʦʚʝʥʠʷ ʏʉ ʷʚʣʷʶʪc  ̫ ʧpʠʨʦʜʥʳe ʠʣʠ ʪeʭʥʦʛʝʥʥʳe ʬʘʢʪoʨ ,r ʪaʢʠʝ ʢaʢ 

ʧeʨʝʧoʣʥʝʥʠe ʚʝpʭʥʝʛo ʙʴʝʬa (ɺɹ) ʛʠʜpʦʫʟʣʘ ʠʣʠ ʪeʨʨʦpʠʩʪʠʯʝcʢʠʡ aʢʪ. ʏʝʣoʚʝʢy ʚ 

cʦʚʨʝʤʝʥʥoʤ ʤʠpʝ ʞʠʪʴ cʪʘʥʦʚʠʪc  ̫ ʚʩe ʦʧaʩʥʝʡ. Eʩʣʠ ʧpʠʨʦʜʥʳe ʢʘʪaʢʣʠʟʤʳ - 

ʟeʤʣʝʪʨʷcʝʥʠʷ, ʥʘʚoʜʥʝʥʠʷ, ʣeʩʥʳʝ ʧoʞʘʨʳ ʫʛpʦʞʘʣʠ ʚo ʚʩʝ ʚpʝʤʝʥa, ʪo ʚ ʧʦcʣʝʜʥʝe 

ʚpʝʤʷ ʢ ʥʠʤ ʧpʠʙʘʚʠʣʠc  ɹʪʝxʥʦʛʝʥʥʳe ʢʘʪaʩʪʨʦʬʳ. Hʘʠʙʦʣeʝ ʦʧʘcʥʳʤʠ ʷʚʣʷʶʪc  ̫aʚʘpʠʠ 

ʥa ʢpʫʧʥʳx ʵʢoʣʦʛʠʯʝʩʢʠ yʷʟʚʠʤʳx oʙʲʝʢʪʘx, ʢ ʢoʪʦpʳʤ oʪʥʦcʷʪʩʷ ʤʥoʛʠʝ 

ʚoʜʦxʦʟʷʡʩʪʚʝʥʥʳe cʦʦpʫʞʝʥʠʷ (ʧʣoʪʠʥʳ, ʚoʜʦxʨʘʥʠʣʠʱa, ʜʘʤʙʳ). ʂaʞʜʳʡ ʜeʥ ɹ ʤ  r

cʣʳʰʠʤ o ʧpʦʨʳʚʘx ʧʣoʪʠʥ ʠ ʜaʤʙ, ʘʚapʠʷʭ ʥa ɸʕC, ʛaʟʦ ʠ ʥeʬʪʝʧpʦʚʦʜʘx, ʧpʠʚʦʜʷʱʠx ʢ 

ʥaʚʦʜʥʝʥʠʷʤ, ʚʳʙpʦʩʘʤ ʚ aʪʤʦʩʬʝpʫ ʷʜoʚʠʪʳx ʛʘʟʦʚ, pʘʟʣʠʚy ʪoʥʥ ʥʝʬʪʠ. ɺʩe ɻ ʪo ʤʦʞeʪ 

ʧpʦʠʩʭʦʜʠʪʴ ʜaʞʝ ʠʟ-ʟa ʤaʣʝʡʰʠx ʥʘpʫʰʝʥʠʡ ʪeʭʥʦʣoʛʠʠ ʠ ʪeʭʥʠʢʠ ʙeʟʦʧʘcʥʦʩʪʠ, 

ʥeʙpʝʞʥʦcʪʠ, ʥʝʜʦcʤʦʪʨʘ, ʥaʢʦʥʝʮ, ʠʟ-ʟa ʧpʝʩʣoʚʫʪʦʛo "ʯʝʣoʚʝʯʝcʢʦʛʦ ʬaʢʪʦʨa". ʇʣoʪʠʥʳ 

cʪʨʦʠʣʠc  ɹʥʘ ʧpʦʪʷʞʝʥʠʠ ʪcrʷʯʝʣʝʪʠʡ - ʜʣʷ ʟaɦ ʠʪʳ oʪ ʧaʚʦʜʢoʚ, ʚprʘʙʦʪʢʠ ʵʥʝʨʛʠʠ, 

oʙʝʩʧʝʯʝʥʠʷ ʧʠʪʴeʚʦʛo, ʧpʦʤʳʰʣʝʥʥoʛʦ ʠ cʝʣʴcʢʦʭʦʟʷʡcʪʚʝʥʥʦʛo ʚoʜʦʩʥʘʙʞʝʥʠʷ. ʂ 1950 

ʛoʜy ʧpʘʚʠʪʝʣʴcʪʚʘ ʤʥoʛʠʭ cʪʨʘʥ, a ʚ ʥeʢʦʪʦpʳʭ ʩʪpʘʥʘx ʠ ʯaʩʪʥʳe ʢʦʤʧʘʥʠʠ, cʪʘʣʠ 

cʪʨʦʠʪʴ ʚcʝ ʙoʣʴʰʝe ʢoʣʠʯʝʩʪʚo ʧʣoʪʠʥ ʚ cʚʷʟʠ c yʚʝʣʠʯeʥʠʝʤ ʥaʩʝʣʝʥʠʷ ʠ pʦʩʪʦʤ 

ʥaʮʠʦʥaʣʴʥʳx ʵʢʦʥoʤʠʢ. Cʪʨʦʠʪʝʣʴcʪʚʦ ʧʣoʪʠʥ pʘʩʩʤʘʪpʠʚʘʣʦc  ɹ ʢaʢ ʚaʞʥʦʝ cʨʝʜʩʪʚo 

ʦʙʝʩʧʝʯeʥʠʷ ʧoʪʨʝʙʥoʩʪʝʡ ʚ ʚoʜʝ ʠ ʵʥeʨʛʠʠ ʠ ʢaʢ ʜoʣʛʦʩpʦʯʥʦʝ cʪʨʘʪʝʛʠʯeʩʢʦʝ 
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ʢaʧʠʪʘʣoʚʣʦʞʝʥʠʝ, cʧʦʩʦʙʥoʝ ʧpʠʥʦʩʠʪʴ ʤʥoʛʦʩʪʦpʦʥʥʠʝ ʚʳʛoʜ .r Hʝʢʦʪʦpʳʝ ʠʟ ʵʪʠx 

ʚʳʛoʜ ʪʠʧʠʯʥʳ ʜʣʷ ʙoʣʴʰʠx ʩʦʮʠʘʣʴʥʳx ʧpʦʝʢʪoʚ, cʚʷʟʘʥʥʳx c pʘʟʚʠʪʠeʤ 

ʠʥʬpʘʩʪpʫʢʪʫpʳ, ʜʨʫʛʠʝ ʞʝ - ʷʚʣʷʶʪʩʷ ʣʠʙʦ ʫʥʠʢʘʣʴʥʳʤʠ ʜʣʷ ʚʩʝʭ ʧʣʦʪʠʥ, ʣʠʙʦ 

ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ.  

ʋʯʝʥʳʝ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʧʦʩʣʝʜcʪʚʠʷ cʪpʦʠʪʝʣʴcʪʚʘ ʧʣoʪʠʥ oʢʘʟʳʚaʁ ʪ 

ʙoʣʴʰʦe ʚʣʠʷʥʠe ʥa ʦʢpʫʞʘʶʱyʶ cʨʝʜy, ʪaʢ ʢʘʢ cʢʦʨʦʩʪʴ ʪeʯʝʥʠʷ ʠ ʵpʦʟʠʷ ʧoʯʚʳ 

ʥaʧpʷʤʫʶ cʚʷʟʘʥʳ ʤeʞʜy ʩoʙʦʡ. ʇʣoʪʠʥʳ ʤeh ʘʶʪ ʚʳʡʪʠ ʚ ʤoʨʷ ʩʢoʧʠʚʰʠʤcʷ ʚ pʝʢʘʭ 

oʪʣʦʞʝʥʠʷʤ (ʛpʷʟʠ, oʪʭʦʜʘʤ, ʠ ʪ.ʜ.). ʇoʵʪʦʤy ʫ ʤʝcʪ cʣʠʷʥʠʡ pʝʢ ʦʙpʘʟyʶʪʩʷ cʢʦʧʣʝʥʠʷ 

ʧoʜʦʙʥʳx ʦʪʭoʜʦʚ, ʚʝʜyʱʠʝ ʢ oʙʨʘʟʦʚaʥʠʶ ʵpʦʟʠʠ. 

Tʝʤ ʥe ʤʝʥeʝ, ʟa ʧʦcʣʝʜʥʠe 50 ʣeʪ ʚʳʷʚʠʣʠcʴ ʤʥoʛʠʝ ʦcʦʙʝʥʥʦcʪʠ 

ʬyʥʢʮʠʦʥʠpʦʚʘʥʠʷ ʧʣoʪʠʥ ʠ ʠx ʚʣʠʷʥʠʷ ʥa ʦʙʱʝcʪʚʦ ʠ oʢʨʫʞaʁ yɦʶ ʩpʝʜʫ. ɹoʣʴʰʠe 

ʧʣoʪʠʥʳ ʬpʘʛʤʝʥʪʠpʦʚʘʣʠ ʠ ʧpʝʦʙpʘʟʠʣʠ pʝʢʠ ʤʠpʘ. ʇpʦʨʳʚ ʧʣoʪʠʥʳ ʠʤeʝʪ 

ʢaʪʘcʪʨʦʬʠʯʝcʢʠʝ ʧoʩʣʝʜcʪʚʠʷ. ɺo-ʧʝpʚʳʭ, ʧʦʪoʢ pʘʟʨyʰʘʝʪ cʦʦʨyʞʝʥʠʷ, ʩoʟʜʘʥʥʳe 

ʨyʢʘʤʠ ʯeʣʦʚʝʢa ʥʘ ʟeʤʣx̫ ʥʠʞe ʧʣoʪʠʥʳ. ɺo-ʚʪʦpʳʭ, ʤoʱʥer ʧʦʪoʢʠ ʚoʜ  rʨaʩʪʨʘʯʠʚaʁ ʪ 

cʚʦʶ ʵʥʝpʛʠʶ ʥe ʪoʣʴʢʦ ʙeʩʧʦʣeʟʥʦ, ʥo ʠ c ʙʦʣʴʰʠʤ yʱʝʨʙoʤ ʜʣʷ ʯeʣʦʚʝʢa. B-ʪʨʝʪʴʠx, 

ʧpʝʞʜʝ ʮʚeʪʫʱʠe ʟʝʤʣʠ oʢʘʟʳʚaʁ ʪʩʷ pʘʟʦpʝʥʥʳʤʠ, ʟaʚʘʣeʥʥʳʤʠ ʢaʤʥʷʤʠ. 

Bʩʪʫʧʠʚ ʚ ʍʍI ʚeʢ, ʤʠp cʪʦʣʢʥyʣcʷ cʦ ʤʥoʛʠʤʠ ʧpʦʙʣʝʤʘʤʠ ʠ, ʧpʝʞʜʝ ʚcʝʛʦ, c 

ʧpʦʙʣʝʤoʡ ʥeʦʙʭʦʜʠʤoʩʪʠ ʩoʟʜʘʥʠʷ yʩʪʦʡʯʠʚʦʛo oʙʨʘʟa ʞʠʟʥʠ, ʢoʪʦpʳʡ ʥʝ ʙyʜʝʪ 

ʫʛpʦʞʘʪʴ ʙyʜʫʱʠʤ ʧoʢʦʣʝʥʠʷʤ. ʇpʝʩʥʘʷ ʚoʜʘ ʷʚʣʷeʪʩʷ ʚaʞʥʳʤ ʵʣeʤʝʥʪʦʤ ʞʠʟʥʠ ʥa 

ʥʘehʡ ʧʣaʥʝʪʝ. ʇoʵʪʦʤy yʩʪʦʡʯʠʚʦe pʘʟʚʠʪʠe ʪpʝʙyʝʪ pʘʮʠʦʥʘʣʴʥoʛʦ ʠcʧʦʣʴʟoʚʘʥʠʷ 

oʛʨʘʥʠʯʝʥʥʳx ʤʠpʦʚʳʭ pʝʩʫpʩʦʚ ʧpʝʩʥoʡ ʚoʜʳ. Pʦʣʴ ʚoʜʥxr pʝcʫʨʩoʚ ʚ pʘʟʚʠʪʠʠ 

ʧpʦʠʟʚoʜʠʪʝʣʴʥʳx cʠʣ ʥʘʰeʛʦ oʙʱʝcʪʚʘ, ʚ pʝʰʝʥʠʠ ʥʘpʦʜʥoxʦʟʷʡcʪʚʝʥʥʳx ʠ cʦʮʠʘʣʴʥo-

ʢyʣʴʪyʨʥʳʭ ʟaʜʘʯ c ʢʘʞʜʳʤ ʛoʜʦʤ ʚoʟʨʘʩʪaʝʪ. Bʦʜʥʳe pʝʩyʨʩʳ ʧpʝʜʦʧpʝʜʝʣʷʶʪ pʘʟʚʠʪʠe 

ʦʪʜeʣʴʥʳx pʝʛʠʦʥoʚ, pʘʟʤʝʱeʥʠʝ ʧpʦʤʳʰʣeʥʥxr oʙʲʝʢʪoʚ ʠ ʥaʩʝʣeʥʥxr ʧyʥʢʪoʚ, ʠʛpʘʶʪ 

ʧeʨʚoʩʪʝʧʝʥʥyʶ pʦʣʴ ʚ ʬoʨʤʠpʦʚʘʥʠʠ ʧpʠʨʦʜʥo-ʪeʭʥʠʯʝʩʢʠx ʢʦʤʧʣeʢʩʦʚ, ʪaʢʠx ʢaʢ 

ʚoʜʦxʦʟʷʡcʪʚʝʥʥʳe yʟʣʳ, oʨʦʩʠʪʝʣʴʥʳe ʠ oʩʫʰʠʪeʣʴʥʳʝ cʠʩʪʝʤʳ, ʵʥeʨʛʝʪʠʯeʩʢʠe, 

aʛpʦʧpʦʤʳʰʣeʥʥʳʝ ʠ ʜpʫʛʠe ʢʦʤʧʣeʢʩʳ. 

ʇo ʚ crʢʘʟʳʚaʥʠʷʤ pʘʟʣʠʯʥʳx yʯʝʥʳx, ʚ ʙyʜʫʱʝʤ ʚoʟʤʦʞʥʳ cʝʨʴʝʟʥʳe 

pʘʟʥʦʛʣacʠʷ ʠ ʧpʦʪʠʚʦpʝʯʠʷ ʤeʞʜy cʪʨʘʥʘʤʠ ʚ ʠcʧʦʣʴʟoʚʘʥʠʠ ʧpʝʩʥʦʡ ʚoʜʳ, ʢoʪʦpʳʝ 

ʤoʛʫʪ ʧʝpʝʨʘʩʪaʪʴ ʚ ʚoʝʥʥʳe ʢoʥʬʣʠʢʪʳ [3]. 

ʇʣoʪʠʥʳ-ʪpʦʤʙʳ ʥaʨyʰʠʣʠ ʝcʪʝʩʪʚeʥʥʦʝ ʪeʯʝʥʠe pʝʢ, ʧpʠʚʝʣʠ ʢ pʘʟʚʠʪʠʶ 

ʟaʩʪʦʡʥʳx ʧpʦʮʝʩcʦʚ, cʥʠʟʠʣʠ cʧʦcʦʙʥʦcʪʴ ʢ "cʘʤʦoʯʠeɦʥʠʶ", pʝʟʢo ʠʟʤeʥʠʣʠ ʢʘʯʝcʪʚʦ 

ʚoʜʳ ʠ ʜp. Hʘpʘʩʪʘʶʱʝe ʜaʚʣʝʥʠʝ ʚ ʧʣoʪʠʥʘx ʠ ʠx ʧʣʘʯeʚʥʦʝ cʦʩʪʦʷʥʠe ʤʦʞeʪ ʧpʠʚʝcʪʠ ʢ 

ʠx pʘʟpʫʰʝʥʠʶ. ʇpʠʨoʜʥʘʷ ʢaʪʘʩʪpʦʬʘ ʠʣʠ ʜʠʚeʨʩʠʦʥʥʳʡ ʚʟpʳʚ ʤoʛʫʪ ʧpʠʚʝcʪʠ ʢ 

yʥʠʯʪoʞʘʶʱʝʤy ʥaʚʦʜʥeʥʠʶ. 

ʇpʠ pʘʙʦʪe ʛʠʜpʦʪʝxʥʠʯʝʩʢʠx ʩoʦʨʫʞeʥʠʡ, ʚ ʯaʩʪʥʦcʪʠ, ʧʣoʪʠʥ, pʘʟpʫʰʝʥʠe 

ʥʘʧʦpʥʦʛʦ ʬpʦʥʪa ʛʠʜpʦʫʟʣʦʚ ʷʚʣʷeʪʩʷ oʜʥʠʤ ʠʟ cʘʤxr ʦʧʘʩʥʳx cʣʫʯaʝʚ aʚʘpʠʡ, 

ʧpʠʚʦʜʷʱʠx ʢ ʩyʱʝcʪʚʝʥʥʳʤ ʵʢoʥʦʤʠʯʝcʢʠʤ, ʵʢoʣʦʛʠʯʝcʢʠʤ ʠ cʦʮʠaʣʴʥʳʤ 

ʧoʩʣʝʜcʪʚʠʷʤ, a ʪaʢʞʝ ʚʣʠʷʶʱʠx ʚ ʟʥaʯʠʪʝʣʴʥoʡ cʪʝʧʝʥʠ ʥa ʵʢʦʣoʛʠʶ ʥʠʞʥʝʛo ʙʴʝʬa 

ʛʠʜpʦʫʟʣoʚ. 

Hʘ ʦcʥʦʚʘʥʠʠ cʪʘʪʠcʪʠʯʝʩʢʠx ʜaʥʥxr ʥa 15 ʪʳc. ʙoʣʴʰʠx ʧʣoʪʠʥ, cʫʱʝʩʪʚyʶʱʠx ʚ 

ʤʠpʝ, ʚ cʨʝʜʥeʤ ʧpʦʠcʭʦʜʠʣo 1,5 cʣʫʯa̫  pʘʟpʫʰʝʥʠʡ ʚ ʛoʜ, ʪo ʝcʪʴ ʚʝpʦʷʪʥʦcʪʴ pʘʟʤʳʚa 

ʧʣoʪʠʥʳ ʩoʩʪaʚʣʷʝʪ ʧpʠʙʣʠʟʠʪʝʣʴʥo 10-4 cʣyʯʘʷ ʚ ʛoʜ. Oʪ ʪoʯʥʦʩʪʠ ʧpʝʜʩʢʘʟaʥʠʷ 

ʛʠʜpʦʛʨʘʬʘ ʠʟʣʠʚa ʟʘʚʠcʠʪ ʥaʜʝʞʥʦʩʪʴ ʧpʦʛʥʦʟʘ ʧaʨʘʤʝʪpʦʚ ʚoʣʥʳ ʠʟʣʠʚa (ʠʟʤʝʥeʥʠʝ ʚo 

ʚpʝʤʝʥʠ ʛʣyʙʠʥʳ ʧoʪʦʢʘ, ʩʢoʨʦʩʪeʡ ʪeʯʝʥʠʷ ʠ ʪ.ʜ.) ʚ pʘʟʣʠʯʥʳx ʦʙʣʘʩʪʷx ʟaʪʦʧʣeʥʠʷ, 

cʚʝʜʝʥʠʷ o ʢoʪʦʨʳʭ ʥeʦʙʭʦʜʠʤʳ ʜʣʷ ʚʳʙoʨʘ pʘʟʤʝʱʝʥʠʷ ʭoʟʷʡʩʪʚʝʥʥʳx oʙʲʝʢʪoʚ, 

pʘʟʨʘʙʦʪʢʠ ʧpʦʪʠʚʦʧaʚʦʜʢʦʚʳx ʤʝpʦʧʨʠʷʪʠʡ, ʩʦcʪʘʚʣʝʥʠʷ ʧʣaʥʘ ʜeʡʩʪʚʠʡ ʚ cʣʫʯʘʷx 

ʧpʦʨʳʚʘ, oʮʝʥʢʠ ʧoʩʣʝʜcʪʚʠʡ ʧpʦʭʦʞʜeʥʠʷ ʚoʣʥʳ ʧʨoʨʳʚʘ ʠ ʧoʩʣʝʜʫʶʱʝʡ 

ʵʢoʣʦʛʠʯʝcʢʦʡ cʠʪʫaʮʠʠ, cʪpʘʭʦʚaʥʠʷ ʧoʜʧʦpʥʳʭ ʩoʦʨʫʞʝʥʠʡ ʠ ʪ.ʜ. [4]. 
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Oʩʥoʚʦʡ ʬʦpʤʠʨoʚʘʥʠʷ ʟaɦ ʠʪʳ ʥaʩʝʣʝʥʠʷ ʷʚʣʷʝʪcʷ ʟoʥʠʨʦʚʘʥʠe ʪʝpʨʠʪʦpʠʠ ʧo 

ʚʠʜaʤ ʠ cʪʝʧʝʥʠ ʚoʟʤʦʞʥoʡ oʧʘʩʥoʩʪʠ ʧpʠ ʢaʪʘʩʪpʦʬʠʯʝʩʢoʤ ʟaʪʦʧʣeʥʠʠ ʚoʣʥʦʡ 

ʧpʦʨʳʚʘ. ɼʣʷ ʧpʦʛʥʦʟʠpʦʚʘʥʠʷ ʠʥʞeʥʝʨʥoʡ ʦʙcʪʘʥoʚʢʠ ʧpʠ ʧpʦʭʦʞʜeʥʠʠ ʚoʣʥʳ ʧpʦʨʳʚʘ 

ʥeʦʙʭʦʜʠʤ pʘʩʯʝʪ eʝ ʦcʥʦʚʥʳx ʧaʨʘʤʝʪpʦʚ, ʢ ʢoʪʦʨʳʤ oʪʥʦcʷʪʩʷ: ʤaʢʩʠʤʘʣʴʥa̫  ʚʳʩoʪʘ 

ʚoʣʥʳ ʧpʦʨʳʚa; ʤaʢʩʠʤaʣʴʥʘʷ cʢʦʨʦcʪʴ ʪeʣʘ ʚoʣʥʳ; cʢʦʨʦcʪʴ ʬpʦʥʪʘ ʚoʣʥʳ ʧpʦʨʳʚʘ; 

cʢʦʨʦcʪʴ ʭʚʦcʪʘ ʚoʣʥʳ ʧpʦʨʳʚa; ʚpʝʤʷ ʜoʙʝʛʘʥʠʷ xʘʨʘʢʪʝpʥ xr ʪoʯʝʢ ʚoʣʥʳ ʧpʦʨʳʚa 

(ʬpʦʥʪʘ, ʛpʝʙʥʷ, xʚʦʩʪʘ) ʜo pʘʩʯʝʪʥʳx ʩʪʚoʨʦʚ. 

ɼʣʷ ʵʬʬeʢʪʠʚʥʦʡ ʟaɦ ʠʪʳ ʥʘcʝʣʝʥʠʷ, oʙʲʝʢʪoʚ ʠ ʪʝpʨʠʪʦpʠʡ ʥeʦʙʭʦʜʠʤʳ ʤeʪʦʜʠʢʘ 

ʠ ʧʨoʛʨʘʤʤʘ pʘʩʯʝʪʘ ʧʘpʘʤʝʪʨoʚ ʚoʣʥʳ ʧpʦʨʳʚa ʠ ʟoʥ ʟaʪʦʧʣeʥʠʷ, ʧpʠʤʝʥʠʪʝʣʴʥo ʢ 

ʛʠʜpʦʤʦʨʬoʤʝʪpʠʯʝʩʢʠʤ yʩʣʦʚʠʷʤ ʥah ʝʡ cʪʨʘʥʳ. 

Tʝʦpʝʪʠʯʝʩʢa̫  ʙaʟʘ ʦcʥʦʚʘʥʘ ʥa ʠʩcʣʝʜʦʚʘʥʠʠ ʜʚʠʞeʥʠʷ ʚoʣʥʳ ʧpʦʨʳʚa ʧpʠ 

ʛʠʜpʦʜʠʥaʤʠʯʝcʢʦʡ ʘʚapʠʠ ʥa ʛʠʜpʦʪʝxʥʠʯʝʩʢʠx ʩoʦʨʫʞeʥʠʷʭ ʥaʧʦʨʥʦʛo ʬpʦʥʪa. 

Pʘʩʩʤʦʪpʝʥʦ ʤeʜʣʝʥʥo ʠʟʤeʥʷʶʱʝeʩʷ ʥeʫʩʪʘʥoʚʠʚʰʝʝʩʷ ʜʚʠʞʝʥʠe ʧoʪʦʢʘ ʞʠʜʢoʩʪʠ ʥa 

ʫʯaʩʪʢʝ dl ʥeʢʦʪʦpʦʛʦ pʫʩʣʘ c ʧʣoʱʘʜʴʶ ʞʠʚoʛʦ ʩeʯʝʥʠʷ ʚ ʥaʯʘʣʝ ʧoʪʦʢʘ S. Pʘʩʯʝʪʥa̫  

ʩxʝʤʘ ʜʚʠʞeʥʠʷ ʚoʣʥʳ ʧpʦʨʳʚʘ ʧpʝʜʩʪaʚʣʝʥʘ ʥa ʨʠc. 1. 
 

 
 

ʈʠʩʫʥʦʢ 1 ï ʈʘcʯʝʪʥʘʷ ʩxʝʤʘ ʜʚʠʞeʥʠʷ ʚoʣʥʳ ʧpʦʨʳʚʘ 

 

ʂʦʦpʜʠʥʘʪa ʩʚoʙʦʜʥʦʡ ʧoʚʝpʭʥʦcʪʠ ʧoʪʦʢʘ ʚ ʥaʯʘʣʴʥoʤ cʝʯʝʥʠʠ oʙʦʟʥaʯʝʥʘ ʯeʨʝʟ 

z, a ʩpʝʜʥʷʷ ʩʢʦpʦʩʪʴ ʚ ʵʪoʤ ʩeʯʝʥʠʠ ï ʯeʨʝʟ v. Hʘ pʘʩʩʪoʷʥʠʠ dl ʢoʦʨʜʠʥʘʪa z ʠ 

cʢʦʨʦcʪʥʦʡ ʥʘʧoʨ ‌ὺȾςὫ ʧʦʣʫʯaʪ ʩʣeʜʫʶʱʠʝ ʧpʠʨaɦ ʝʥʠʷ: dz ʠ d(‌ὺȾςg) 

cʦʦʪʚʝʪcʪʚʝʥʥo (Ŭ ï ʢoʵʬʬʠʮʠeʥʪ ʂoʨʠʦʣʠʩa) [1, 2]. 

 ɼʣʷ pʝʢ ʧpʦʜʦʣʴʥʳʡ ʫʢʣoʥ ʜʣʷ pʫʩʝʣ oʪʥʦʩʠʪʝʣʴʥo ʤaʣ, ʧoʵʪʦʤy ʜʣʷ ʧʦʪoʢʘ ʚoʣʥʳ 

ʧpʦʨʳʚʘ yʩʢʦʨʝʥʠe, pʘʚʥoʝ  (ʩ ʫʯʝʪoʤ ʥeʨʘʚʥoʤʝʨʥʦcʪʠ pʘʩʧpʝʜʝʣʝʥʠʷ ʩʢoʨʦʩʪʝʡ ʚ 

cʝʯʝʥʠʠ), ʜeʡʩʪʚyʝʪ ʚʜoʣʴ oʩʠ l (‌ ï ʢoʵʬʬʠʮʠeʥʪ ɹyʩʩʠʥʝcʢʘ; t ï ʚpʝʤʷ ʜʚʠʞeʥʠʷ 

ʧoʪʦʢʘ, ʩ). 

 B ʩʦoʪʚʝʪcʪʚʠʠ ʩ ʨʠc. 1 c ʫʯʝʪoʤ pʘʙʦʪʳ cʠʣʳ ʠʥʝpʮʠʠ, oʪʥʝʩeʥʥʦʡ ʢ eʜʠʥʠʮe ʚʝʩa 

ʞʠʜʢoʩʪʠ, ʥa yʯʘʩʪʢe dl ʫpʘʚʥʝʥʠe ʩʦxʨʘʥeʥʠʷ ʧoʣʥʦʡ yʜʝʣʴʥoʡ ʵʥʝpʛʠʠ ʜʣʷ ʩeʯʝʥʠʷ c 

ʢʦʦpʜʠʥʘʪoʡ z ʠ cʝʯʝʥʠʷ ʥa ʧpʠʨʘʱʝʥʠʠ dl ʧpʠ ʥeʫʩʪʘʥoʚʠʚʰʝʤcʷ ʜʚʠʞeʥʠʠ ʪeʣʘ ʚoʣʥʳ 

ʧpʦʨʳʚa ʠʤʝeʪ ʚʠʜ 

ᾀ ᾀ Ὠᾀ Ὠ Ὥ Ὠὰ ᶻ Ὠὰ                   (1) 

ʠʣʠ 

                         Ὠᾀ Ὥ Ὠὰ ᶻ Ὠὰ,                                       (2) 

 

ʛʜʝ Ὥ  ï ʫʢʣʦʥ ʪpʝʥʠʷ: 
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                                        Ὥ  ,                                                             (3)     

 

ʛʜʝ Q ï pʘʩʭʦʜ ʚ cʝʯʝʥʠʠ, ̍Ⱦ̒; 

K ï pʘʩʭʦʜʥʘʷ xʘʨʘʢʪʝpʠʩʪʠʢʘ, ̍Ⱦ̒, ὑ ὛὅЍὙ ; 

R ï ʛʠʜpʘʚʣʠʯʝcʢʠʡ pʘʜʠyʩ, ʤ; 

S ï ʧʣoʱʘʜʴ ʞʠʚoʛʦ ʩeʯʝʥʠʷ ʧoʪʦʢʘ, ̍ ; 

ʉ ï ʢoʵʬʬʠʮʠeʥʪ ʐʝʟʠ, ̍ȢȾ̒, ὅ Ὑ , 

n ï ʢoʵʬʬʠʮʠeʥʪ ʰʝpʦʭʦʚʘʪʦcʪʠ ʚʦʜʦʪoʢʘ, ὧȾ̍ ȟ .              

ɼʣʷ paʩʯʝʪʘ oʪʢpʳʪxr ʨyʩʝʣ pʝʢʦʤʝʥʜyʝʪʩʷ ʟʥaʯʝʥʠʷ y = 0,2é0,25. ɼʣʷ pʘʩʯʝʪoʚ ʚ 

pʘʙʦʪʝ ʧpʠʥʷʣʠ y = 0,25. 

Pʘʟʜʝʣʠʚ oʙʝ ʯaʩʪʠ yʨʘʚʥeʥʠʷ (2) ʥa dl ʩ yʯʝʪʦʤ yʢʣʦʥʘ ʪpeʥʠʷ, ʧʦʣyʯʠʤ 

cʣʝʜyʶʱʝʝ yʨʘʚʥʝʥʠe:  

 

ᶻ ᶻ π,                                                (4) 

 

ʛʜʝ Ὅ Ὥ  ï ʫʢʣoʥ ʩʚʦʙoʜʥʦʡ ʧʦʚʝpʭʥʦcʪʠ; 

i ï yʢʣʦʥ ʜʥa ʚʦʜʦʪʦʢʘ; 

h ï ʛʣyʙʠʥʘ ʧoʪʦʢʘ, ʤ. 

ʇʦʩʣe ʧpʝʦʙpʘʟʦʚaʥʠʡ yʨʘʚʥeʥʠʝ (4) ʧpʠʥʠʤaʝʪ ʚʠʜ yʨʘʚʥeʥʠʷ Cʝʥ-Bʝʥʘʥa [6]: 

 

                  Ὥ ᶻ ᶻ                                             (5) 

ʠʣʠ 

                    Ὥ ᶻ ᶻ                                          (6) 

 

Cʣʦʞʥʦcʪʴ pʘʩʩʤʘʪpʠʚʘeʤʳʭ yʨʘʚʥeʥʠʡ ʠ ʥeʚʦʟʤoʞʥʦʩʪʴ ʧʦʣyʯʝʥʠʷ 

ʘʥaʣʠʪʠʯʝʩʢʠx pʝʰʝʥʠʡ ʧoʪʨʝʙʦʚaʣʘ ʧpʠʤʝʥeʥʠʷ ʯʠcʣʝʥʥʳʭ ʤeʪʦʜʦʚ, oʩʥʦʚʘʥʥʳx ʥa 

ʘʧʧpʦʢʩʠʤaʮʠʠ ʧpʦʠʟʚʦʜʥʳx ʢoʥʝʯʥʳʤʠ pʘʟʥʦcʪʷʤʠ [4-5]. ɼʣʷ ʧpʘʢʪʠʯeʩʢʦʛo 

ʧpʠʤʝʥeʥʠʷ pʘʟʨʘʙʘʪʳʚʘʶʪʩʷ cʠʩʪʝʤʳ ʤoʥʠʪʦpʠʥʛʘ cʦʩʪʦʷʥʠʷ ʚoʜʦʝʤʦʚ ʚ pʝʘʣʴʥoʤ 

ʚpʝʤʝʥʠ, oʩʥʦʚʘʥʥʳe ʥa ʘʚʪʦʤaʪʠʟʘʮʠʠ ʧpʦʮʝʩʩa ʩʙʦpʘ ʠ ʦʙpʘʙʦʪʢʠ ʠʥʬʦpʤʘʮʠʠ. 

Oʩʥoʚʥʳe ʢoʥʮeʧʮʠʠ ʜaʥʥʦʡ pʘʙʦʪʳ - oʧʨʝʜʝʣeʥʠʝ ʧyʪʝʡ cʦʟʜʘʥʠʷ cʠʩʪʝʤʳ 

ʤoʥʠʪʦpʠʥʛʘ, ʚ ʯaʩʪʥʦʩʪʠ, ʧpʦʛʥʦʟʠpʦʚʘʥʠʝ pʠʩʢʦʚ ʥeʩʯʘʩʪʥʳx ʩʣyʯʘʝʚ ʚ pʝʟʫʣʴʪʘʪe 

ʧpʦʨʳʚʘ ʧʣoʪʠʥ, aʥʘʣʠʟʘ ʜaʥʥʳʭ, xʘʨʘʢʪʝpʠʩʪʠʢʠ ʦʙʲʝʢʪoʚ, ʧoʧʘʜʘʶʱʠx ʚ ʟoʥʫ 

ʟaʪʦʧʣʝʥʠʷ ʠ ʧoʣʫʯʝʥʠʷ ʠʥcʪʨʫʢʮʠʡ ʢ ʤʛʥoʚʝʥʥʦʤy pʝʘʛʠpʦʚʘʥʠʶ ʜʣʷ ʧpʝʜʦʪʚpʘʱʝʥʠʷ 

ʯpʝʟʚʳʯʘʡʥʳx ʩʠʪyʘʮʠʡ. ɿaʜʘʯʘʤʠ pʘʙʦʪʳ ʷʚʣʷeʪʩʷ ʘʥaʣʠʟ ʧoʩʣʝʜcʪʚʠʡ ʧpʦʨʳʚa ʧʣoʪʠʥʳ 

ʠ ʤʛʥoʚʝʥʥʦʛo pʝʘʛʠʨʦʚaʥʠʷ ʥa ʵʪʠ cʦʙʳʪʠʷ, ʧpʦʛʥʦʟʠpʦʚʘʥʠʷ ʚoʟʤʦʞʥʳx ʟʦʥ ʟʘʪoʧʣʝʥʠʷ, 

pʘʟpʫʰʝʥʠʷ ʠʜyʱʠʭ ʥʠʞe ʧo ʪʝʯeʥʠʶ ʜaʤʙ, pʝʢʦʤʝʥʜaʮʠʠ ʧo ʧpʦʚʝʜʝʥʠʶ cʧʘʩʘʪeʣʴʥʳx 

pʘʙʦʪ. 
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ʇʈʆʀɿɺʆɼʀʊɽʃʔʅʆʉʊʔ ʀ ʄɽʍɸʅʀɿʄ ʉʆɹʓʊʀʁ ɹɸɿ ɼɸʅʅʓʍ 

 

ɸʥʥʦʪʘʮʠʷ. ʄʝʭʘʥʠʟʤ ʩʦʙʳʪʠʡ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʧʨʠʢʣʘʜʥʳʤ ʧʨʦʛʨʘʤʤʘʤ 

ʠ ʩʝʨʚʝʨʫ ʙʘʟʳ ʜʘʥʥʳʭ ʫʚʝʜʦʤʣʷʪʴ ʜʨʫʛʠʝ ʧʨʦʛʨʘʤʤʳ ʦ ʥʘʩʪʫʧʣʝʥʠʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʦʙʳʪʠʷ ʠ ʪʝʤ ʩʘʤʳʤ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʠʭ ʨʘʙʦʪʫ. ʆʧʝʨʘʪʦʨʳ ʷʟʳʢʘ SQL, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʫʚʝʜʦʤʣʝʥʠʝ, ʥʘʟʳʚʘʶʪ ʩʠʛʥʘʣʠʟʘʪʦʨʘʤʠ ʩʦʙʳʪʠʡ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 

(database event alerters). ʌʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʩʦʙʳʪʠʷʤʠ ʮʝʣʠʢʦʤ ʣʦʞʘʪʩʷ ʥʘ ʩʝʨʚʝʨ ʙʘʟʳ 

ʜʘʥʥʳʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʋɹɼ, ʦʙʲʝʢʪʳ, ʭʨʘʥʠʣʠʱʝ, ʧʨʦʮʝʜʫʨʘ, ʤʝʭʘʥʠʟʤ ʧʨʘʚʠʣ, 

ʤʝʭʘʥʠʟʤ ʩʦʙʳʪʠʡ 

ɸשʜʘʪʧʘ. ɼʝʨʝʢʪʝʨ ץʦʨʜʘסʳ ʦץʠסʘʣʘʨ ʤʝʭʘʥʠʟʤʽ ץʦʣʜʘʥʙʘʣʳ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʤʝʥ 

ʜʝʨʝʢץʦʨ ʩʝʨʚʝʨʽʥʝ ʥʘץʪʳ ʦץʠסʘʣʘʨʜʳש ʜʝʨʝʢץʦʨʳʥʜʘסʳ ʦץʠסʘʣʘʨ ʪʫʨʘʣʳ ʭʘʙʘʨʣʘʫסʘ ʞᴅʥʝ 

ʩʦʣ ʘʨץʳʣʳ ʦʣʘʨʜʳש ʞײʤʳʩʳʥ ʩʠʥʭʨʦʥʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʍʘʙʘʨʣʘʤʘʥʳ ʙʝʨʝʪʽʥ SQL 

ʤᴅʣʽʤʜʝʤʝʣʝʨʽ ʜʝʨʝʢץʦʨʜʳש ʦץʠסʘʣʘʨ ʪʫʨʘʣʳ ʝʩʢʝʨʪʫʰʽʣʝʨʽ ʜʝʧ ʘʪʘʣʘʜʳ. ʆץʠסʘ ʙʘʩץʘʨʫ 

ʬʫʥʢʮʠʷʣʘʨʳ ʪʦʣʳסʳʤʝʥ ʜʝʨʝʢץʦʨ ʩʝʨʚʝʨʽʥʽש ʞʘʫʘʧʢʝʨʰʽʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʄפɹɾ, ʦʙʲʝʢʪʽʣʝʨ, ᴅʨʝʢʝʪ, ʝʨʝʞʝʣʝʨ ʤʝʭʘʥʠʟʤʽ, ʦץʠסʘ ʤʝʭʘʥʠʟʤʽ 

Abstract. The mechanism of events in the database allows application programs and the 

database server to notify other programs about the occurrence in the database of a particular 

event and thereby synchronize their work. SQL statements that provide notification are called 

database event alerters. The event management functions are entirely the responsibility of the 

database server. 

Key worlds: DBMS, objects, repository, procedure, mechanism of rules, event 

mechanism.    

 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʉʋɹɼ ʦʙʣʘʜʘʶʪ ʤʦʱʥʳʤ ʘʢʪʠʚʥʳʤ ʩʝʨʚʝʨʦʤ ʙʘʟʳ ʜʘʥʥʳʭ. 

ʀʜʝʷ ʘʢʪʠʚʥʦʛʦ ʩʝʨʚʝʨʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʟʤʝʥʷʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʦʣʠ, ʤʘʩʰʪʘʙʘʭ ʠ 

ʧʨʠʥʮʠʧʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʋɹɼ, ʘ, ʚ ʯʠʩʪʦ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʣʘʥʝ, ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ 

ʩʦʚʨʝʤʝʥʥʳʝ, ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʧʦʩʪʨʦʝʥʠʷ ʛʣʦʙʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ.  

ʆʙʲʝʢʪʳ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ, ʧʦʤʠʤʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ, ʧʨʷʤʳʭ ʩʚʷʟʝʡ, ʠʤʝʶʪ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ ʠʥʳʝ, ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ. ʕʪʠ ʩʚʷʟʠ ʠ ʧʨʦʮʝʩʩʳ 

ʜʦʣʞʥʳ ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ ʦʪʨʘʞʘʪʴʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʝʩʣʠ ʤʳ ʠʤʝʝʤ ʚ ʚʠʜʫ ʥʝ ʩʪʘʪʠʯʥʦʝ 

ʭʨʘʥʠʣʠʱʝ, ʘ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʯʘʩʪʠ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʚ ʙʘʟʝ, 

ʧʦʤʠʤʦ ʩʦʙʩʪʚʝʥʥʦ ʜʘʥʥʳʭ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ, ʜʦʣʞʥʳ ʭʨʘʥʠʪʴʩʷ 

ʟʥʘʥʠʷ ʦ ʜʘʥʥʳʭ, ʘ ʦʥʘ ʩʘʤʘ ʜʦʣʞʥʘ ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʪʴ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ 

ʨʝʘʣʴʥʦʤ ʤʠʨʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʩʨʝʜʩʪʚʘ ʭʨʘʥʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʪʘʢʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ. 

ɼʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʚʳʣʠʚʘʶʪʩʷ ʚ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 
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1. ʅʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʙʘʟʘ ʜʘʥʥʳʭ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʨʘʚʠʣʴʥʦ ʦʪʨʘʞʘʣʘ 
ʩʦʩʪʦʷʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ - ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʚʟʘʠʤʥʦ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʳʤʠ.  

2. ɹʘʟʘ ʜʘʥʥʳʭ ʜʦʣʞʥʘ ʦʪʨʘʞʘʪʴ ʥʝʢʦʪʦʨʳʝ ʧʨʘʚʠʣʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʟʘʢʦʥʳ, 

ʧʦ ʢʦʪʦʨʳʤ ʦʥʘ ʬʫʥʢʮʠʦʥʠʨʫʝʪ (business rules).  

3. ʅʝʦʙʭʦʜʠʤ ʧʦʩʪʦʷʥʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʙʘʟʳ ʜʘʥʥʳʭ, ʦʪʩʣʝʞʠʚʘʥʠʝ 
ʚʩʝʭ ʠʟʤʝʥʝʥʠʡ, ʠ ʘʜʝʢʚʘʪʥʘʷ ʨʝʘʢʮʠʷ ʥʘ ʥʠʭ.  

4. ʅʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʝʢʦʪʦʨʦʡ ʩʠʪʫʘʮʠʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʯʝʪʢʦ ʠ 
ʦʧʝʨʘʪʠʚʥʦ ʚʣʠʷʣʦ ʥʘ ʭʦʜ ʚʳʧʦʣʥʝʥʠʷ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ. ʄʥʦʛʠʝ ʧʨʦʛʨʘʤʤʳ 

ʪʨʝʙʫʶʪ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʧʦʚʝʱʝʥʠʷ ʦ ʚʩʝʭ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʠʟʤʝʥʝʥʠʷʭ. [1,2] 

ɺʘʞʥʘʷ ʧʨʦʙʣʝʤʘ ʉʋɹɼ - ʢʦʥʪʨʦʣʴ ʪʠʧʦʚ ʜʘʥʥʳʭ. ʊʠʧ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʪʘʙʣʠʮʳ. ʂʘʞʜʦʤʫ ʩʪʦʣʙʮʫ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʦʜʠʥ ʠʟ ʩʪʘʥʜʘʨʪʥʳʭ ʪʠʧʦʚ ʜʘʥʥʳʭ, 

ʨʘʟʨʝʰʝʥʥʳʭ ʚ ʉʋɹɼ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʜʘʥʥʳʝ ʩʪʘʥʜʘʨʪʥʳʭ ʪʠʧʦʚ - ʯʠʩʣʘ, ʮʝʣʳʝ ʠ 

ʚʝʱʝʩʪʚʝʥʥʳʝ, ʩʪʨʦʢʠ ʩʠʤʚʦʣʦʚ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ ʪʠʧʘ "ʜʘʪʘ", "ʚʨʝʤʷ" ʠ "ʜʝʥʝʞʥʘʷ 

ʝʜʠʥʠʮʘ".  

ʀʜʝʠ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʚ ʉʋɹɼ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʟʥʘʥʠʷ 

ʚʳʥʦʩʷʪʩʷ ʟʘ ʨʘʤʢʠ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʦʬʦʨʤʣʷʶʪʩʷ ʢʘʢ ʦʙʲʝʢʪʳ ʙʘʟʳ ʜʘʥʥʳʭ. 

ʌʫʥʢʮʠʠ ʧʨʠʤʝʥʝʥʠʷ ʟʥʘʥʠʡ ʥʘʯʠʥʘʝʪ ʚʳʧʦʣʥʷʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʝʨʚʝʨ ʙʘʟ ʜʘʥʥʳʭ. [3] 

ʊʘʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʷʚʣʷʝʪʩʷ ʚʦʧʣʦʱʝʥʠʝʤ ʢʦʥʮʝʧʮʠʠ ʘʢʪʠʚʥʦʛʦ ʩʝʨʚʝʨʘ. ʆʥʘ 

ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʪʳʨʴʤʷ ʩʫʱʥʦʩʪʷʤʠ: ʧʨʦʮʝʜʫʨʘʤʠ ʙʘʟʳ ʜʘʥʥʳʭ; ʧʨʘʚʠʣʘʤʠ (ʪʨʠʛʛʝʨʘʤʠ); 

ʩʦʙʳʪʠʷʤʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ; ʪʠʧʘʤʠ ʜʘʥʥʳʭ, ʦʧʨʝʜʝʣʷʝʤʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʤ; 

ɺ ʨʘʟʣʠʯʥʳʭ ʉʋɹɼ ʦʥʠ ʥʦʩʷʪ ʥʘʟʚʘʥʠʝ ʭʨʘʥʠʤʳʭ (stored), ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ, 

ʨʘʟʜʝʣʷʝʤʳʭ ʠ ʪ.ʜ. ʅʠʞʝ ʙʫʜʝʤ ʧʦʣʴʟʦʚʘʪʴʩʷ ʪʝʨʤʠʥʦʣʦʛʠʝʡ, ʧʨʠʥʷʪʦʡ ʚ ʉʋɹɼ InterBase.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʮʝʜʫʨ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʝʩʣʝʜʫʝʪ ʯʝʪʳʨʝ ʮʝʣʠ: 

- ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʦʚʳʡ ʥʝʟʘʚʠʩʠʤʳʡ ʫʨʦʚʝʥʴ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ 

ʢ ʜʘʥʥʳʤ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʙʘʟʳ ʜʘʥʥʳʭ.  

- ʦʜʥʘ ʧʨʦʮʝʜʫʨʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʠʢʣʘʜʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ - 

ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤ ʟʘ ʩʯʝʪ ʦʬʦʨʤʣʝʥʠʷ ʠʭ 

ʦʙʱʠʭ ʯʘʩʪʝʡ ʚ ʚʠʜʝ ʧʨʦʮʝʜʫʨ ʙʘʟʳ ʜʘʥʥʳʭ. ʇʨʦʮʝʜʫʨʘ ʢʦʤʧʠʣʠʨʫʝʪʩʷ ʠ ʧʦʤʝʱʘʝʪʩʷ ʚ 

ʙʘʟʫ ʜʘʥʥʳʭ, ʩʪʘʥʦʚʷʩʴ ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʤʥʦʛʦʢʨʘʪʥʳʭ ʚʳʟʦʚʦʚ. ʊʘʢ ʢʘʢ ʧʣʘʥ ʝʝ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʜʠʥʦʞʜʳ ʧʨʠ ʢʦʤʧʠʣʷʮʠʠ, ʪʦ ʧʨʠ ʧʦʩʣʝʜʫʶʱʠʭ ʚʳʟʦʚʘʭ 

ʧʨʦʮʝʜʫʨʳ ʬʘʟʘ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʧʫʩʢʘʝʪʩʷ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʵʢʦʥʦʤʠʪ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ 

ʨʝʩʫʨʩʳ ʩʠʩʪʝʤʳ. 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʮʝʜʫʨ ʙʘʟ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʪʨʘʬʠʢ ʩʝʪʠ ʚ 
ʩʠʩʪʝʤʘʭ ʩ ʘʨʭʠʪʝʢʪʫʨʦʡ "ʢʣʠʝʥʪ-ʩʝʨʚʝʨ". ʇʨʠʢʣʘʜʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʚʳʟʳʚʘʶʱʘʷ 

ʧʨʦʮʝʜʫʨʫ, ʧʝʨʝʜʘʝʪ ʩʝʨʚʝʨʫ ʣʠʰʴ ʝʝ ʠʤʷ ʠ ʧʘʨʘʤʝʪʨʳ. ɺ ʧʨʦʮʝʜʫʨʝ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʬʨʘʛʤʝʥʪʳ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ. ɽʩʣʠ 

ʙʳ ʵʪʠ ʬʨʘʛʤʝʥʪʳ ʦʩʪʘʣʠʩʴ ʯʘʩʪʴʶ ʧʨʦʛʨʘʤʤʳ, ʦʥʠ ʟʘʛʨʫʞʘʣʠ ʙʳ ʩʝʪʴ ʧʦʩʳʣʢʦʡ ʧʦʣʥʳʭ 

SQL-ʟʘʧʨʦʩʦʚ. 

- ʧʨʦʮʝʜʫʨʳ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʘʚʠʣʘʤʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ 

ʤʦʱʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʜʜʝʨʞʢʠ ʮʝʣʦʩʪʥʦʩʪʠ ʙʘʟʳ ʜʘʥʥʳʭ. [5] 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʉʋɹɼ ʧʨʦʮʝʜʫʨʘ ʭʨʘʥʠʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʠ 

ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʝʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ. ʆʥʘ ʠʤʝʝʪ ʧʘʨʘʤʝʪʨʳ ʠ ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ. 

ʇʨʦʮʝʜʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ ʩʦʟʜʘʝʪʩʷ ʦʧʝʨʘʪʦʨʦʤ CREATE PROCEDURE (ʉʆɿɼɸʊʔ 

ʇʈʆʎɽɼʋʈʋ) ʠ ʩʦʜʝʨʞʠʪ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ, ʦʧʝʨʘʪʦʨʳ SQL (ʥʘʧʨʠʤʝʨ, SELECT, 

INSERT), ʦʧʝʨʘʪʦʨʳ ʧʨʦʚʝʨʢʠ ʫʩʣʦʚʠʡ (IF/THEN/ ELSE) ʦʧʝʨʘʪʦʨʳ ʮʠʢʣʘ (FOR, WHILE), 

ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ. 

ʄʝʭʘʥʠʟʤ ʧʨʘʚʠʣ (ʪʨʠʛʛʝʨʦʚ) ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʦʙʨʘʙʦʪʢʫ ʩʠʪʫʘʮʠʡ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʣʶʙʳʭ ʠʟʤʝʥʝʥʠʷʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. ʇʨʘʚʠʣʦ ʧʨʠʜʘʝʪʩʷ ʪʘʙʣʠʮʝ ʙʘʟʳ 

ʜʘʥʥʳʭ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʥʘʜ ʪʘʙʣʠʮʝʡ ʦʧʝʨʘʮʠʡ ʚʢʣʶʯʝʥʠʷ, ʫʜʘʣʝʥʠʷ ʠʣʠ 

ʦʙʥʦʚʣʝʥʠʷ ʩʪʨʦʢ.  
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ʇʨʠʤʝʥʝʥʠʝ ʧʨʘʚʠʣʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʚʝʨʢʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʚ ʥʝʤ ʫʩʣʦʚʠʡ, 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʚʳʟʦʚ ʩʧʝʮʠʬʠʮʠʨʦʚʘʥʥʦʡ ʚʥʫʪʨʠ ʧʨʘʚʠʣʘ 

ʧʨʦʮʝʜʫʨʳ ʙʘʟʳ ʜʘʥʥʳʭ. ɺʘʞʥʦ, ʯʪʦ ʧʨʘʚʠʣʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʦ ʢʘʢ ʜʦ, ʪʘʢ ʠ ʧʦʩʣʝ 

ʚʳʧʦʣʥʝʥʠʷ ʦʙʥʦʚʣʝʥʠʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʤʦʞʥʘ ʦʪʤʝʥʘ ʦʧʝʨʘʮʠʠ. [2] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʘʚʠʣʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʨʝʘʢʮʠʶ ʩʝʨʚʝʨʘ ʥʘ ʣʶʙʦʝ 

ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ. ʇʨʘʚʠʣʘ (ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʨʦʮʝʜʫʨʳ) ʭʨʘʥʷʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ. ʆʜʥʘ ʠʟ ʮʝʣʝʡ 

ʤʝʭʘʥʠʟʤʘ ʧʨʘʚʠʣ - ʦʪʨʘʞʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʚʥʝʰʥʠʭ ʧʨʘʚʠʣ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ.  

ɺʘʞʥʝʡʰʘʷ ʮʝʣʴ ʤʝʭʘʥʠʟʤʘ ʧʨʘʚʠʣ - ʦʙʝʩʧʝʯʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʙʘʟʳ ʜʘʥʥʳʭ. ʆʜʠʥ 

ʠʟ ʘʩʧʝʢʪʦʚ ʮʝʣʦʩʪʥʦʩʪʠ - ʮʝʣʦʩʪʥʦʩʪʴ ʧʦ ʩʩʳʣʢʘʤ (referential integrity) - ʦʪʥʦʩʠʪʩʷ ʢ ʩʚʷʟʠ 

ʜʚʫʭ ʪʘʙʣʠʮ ʤʝʞʜʫ ʩʦʙʦʡ. ʕʪʘ ʩʚʷʟʴ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚʥʝʰʥʠʤʠ ʢʣʶʯʘʤʠ. ʄʝʭʘʥʠʟʤ 

ʧʨʘʚʠʣ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʠ ʙʦʣʝʝ ʦʙʱʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ.  

ʄʝʭʘʥʠʟʤ ʩʦʙʳʪʠʡ ʚ ʙʘʟʝ ʜʘʥʥʳʭ (database events) ʧʦʟʚʦʣʷʝʪ ʧʨʠʢʣʘʜʥʳʤ 

ʧʨʦʛʨʘʤʤʘʤ ʠ ʩʝʨʚʝʨʫ ʙʘʟʳ ʜʘʥʥʳʭ ʫʚʝʜʦʤʣʷʪʴ ʜʨʫʛʠʝ ʧʨʦʛʨʘʤʤʳ ʦ ʥʘʩʪʫʧʣʝʥʠʠ ʚ ʙʘʟʝ 

ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʦʙʳʪʠʷ ʠ ʪʝʤ ʩʘʤʳʤ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʠʭ ʨʘʙʦʪʫ. ʆʧʝʨʘʪʦʨʳ 

ʷʟʳʢʘ SQL, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʫʚʝʜʦʤʣʝʥʠʝ, ʥʘʟʳʚʘʶʪ ʩʠʛʥʘʣʠʟʘʪʦʨʘʤʠ ʩʦʙʳʪʠʡ ʚ ʙʘʟʝ 

ʜʘʥʥʳʭ (database event alerters). ʌʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʩʦʙʳʪʠʷʤʠ ʮʝʣʠʢʦʤ ʣʦʞʘʪʩʷ ʥʘ 

ʩʝʨʚʝʨ ʙʘʟʳ ʜʘʥʥʳʭ. [4,6] 

ʄʝʭʘʥʠʟʤ ʩʦʙʳʪʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɺʥʘʯʘʣʝ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʜʣʷ 

ʢʘʞʜʦʛʦ ʩʦʙʳʪʠʷ ʩʦʟʜʘʝʪʩʷ ʬʣʘʞʦʢ, ʩʦʩʪʦʷʥʠʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʦʧʦʚʝʱʘʪʴ ʧʨʠʢʣʘʜʥʳʝ 

ʧʨʦʛʨʘʤʤʳ ʦ ʪʦʤ, ʯʪʦ ʥʝʢʦʪʦʨʦʝ ʩʦʙʳʪʠʝ ʠʤʝʣʦ ʤʝʩʪʦ (ʦʧʝʨʘʪʦʨ CREATE DBEVENT - 

ʉʆɿɼɸʊʔ ʉʆɹʓʊʀɽ). ɼʘʣʝʝ, ʚʦ ʚʩʝ ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʥʘ ʭʦʜ ʚʳʧʦʣʥʝʥʠʷ ʢʦʪʦʨʳʭ 

ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʵʪʦ ʩʦʙʳʪʠʝ, ʚʢʣʶʯʘʝʪʩʷ ʦʧʝʨʘʪʦʨ REGISTER DBEVENT 

(ɿɸʈɽɻʀʉʊʈʀʈʆɺɸʊʔ ʉʆɹʓʊʀɽ), ʢʦʪʦʨʳʡ ʦʧʦʚʝʱʘʝʪ ʩʝʨʚʝʨ ʙʘʟʳ ʜʘʥʥʳʭ, ʯʪʦ 

ʧʨʦʛʨʘʤʤʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʘ ʚ ʧʦʣʫʯʝʥʠʠ ʩʦʦʙʱʝʥʠʷ ʦ ʥʘʩʪʫʧʣʝʥʠʠ ʩʦʙʳʪʠʷ. ʊʝʧʝʨʴ ʣʶʙʘʷ 

ʧʨʠʢʣʘʜʥʘʷ ʧʨʦʛʨʘʤʤʘ ʠʣʠ ʧʨʦʮʝʜʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʩʦʙʳʪʠʝ ʦʧʝʨʘʪʦʨʦʤ 

RAISE DBEVENT (ɺʓɿɺɸʊʔ ʉʆɹʓʊʀɽ). ʂʘʢ ʪʦʣʴʢʦ ʩʦʙʳʪʠʝ ʧʨʦʠʟʦʰʣʦ, ʢʘʞʜʘʷ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʝʛʦ, ʜʣʷ ʯʝʛʦ ʦʥʘ ʜʦʣʞʥʘ ʟʘʧʨʦʩʠʪʴ 

ʦʯʝʨʝʜʥʦʝ ʩʦʦʙʱʝʥʠʝ ʠʟ ʦʯʝʨʝʜʠ ʩʦʙʳʪʠʡ (ʦʧʝʨʘʪʦʨ GET DBEVENT - ʇʆʃʋʏʀʊʔ 

ʉʆɹʓʊʀɽ) ʠ ʟʘʧʨʦʩʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʙʳʪʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʝʛʦ ʠʤʷ (ʦʧʝʨʘʪʦʨ SQL 

INQUIRE_SQL).  
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 ʆʃɼɸʅɹɸʃʓ ɿɽʈʊʊɽʋɻɽפ ʉᴆʁʃɽʋɯʅ ʊɸʅʋɼɸ ɯʈɻɽʃɯ ɾᴄʅɽ פɸɿɸפ

ɸʈʅɸʃנɸʅ ʌʆʅɽʊʀʂɸʃʓפ ʄᴄʊɯʅ 

 

ɸשʜʘʪʧʘ. ɹʝʨʽʣʛʝʥ ʤʘץʘʣʘʜʘ ʤᴅʪʽʥʜʽʢ ʪʽʨʝʢ ʢʦʨʧʫʩʳ ʨʝʪʽʥʜʝ ץʘʟʘץ ʪʽʣʽʥʽש 

ʬʦʥʝʪʠʢʘʣʳץ ʙʽʨʣʽʢʪʝʨʽ ʥʝײסʨʣʳʤ ʢᴇʧ ʢᴇʨʽʥʽʩ ʪʘʙʘʪʳʥ װʣʛʽʩʽ ʘʣʳʥסʘʥ. ʃʠʥʛʚʠʩʪʠʢʘʣʳץ 

ʪʝʭʥʦʣʦʛʠʷ ʩʘʣʘʩʳʥʜʘסʳ ʩʦסשʳ ʞʝʪʽʩʪʽʢʪʝʨʜʽ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ᴅʟʽʨʣʝʥʛʝʥ ʬʦʥʝʪʠʢʘʣʳץ 

ʪװʨʜʝ ʤᴅʪʽʥ ײʩʳʥʳʣסʘʥ. ɼʘʫʳʩʪʳ ʞᴅʥʝ ʜʘʫʳʩʩʳʟ ʬʦʥʤʘʣʘʨ ʩʘʥʳ ʝʩʝʧʪʝʣʽʥʽʧ ʧʘʡʳʟʜʳץ 

ʢᴇʨʩʝʪʢʽʰʧʝʥ ʙʝʨʽʣʛʝʥ.  

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʩᴇʡʣʝʫʜʽ ʪʘʥʫ, ʬʦʥʝʪʠʢʘʣʳץ ʤᴅʪʽʥ, ʢʦʨʧʫʩ, ʜʳʙʳʩ, ʜʠʬʪʦʥʛ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʧʦʨʥʳʡ ʪʝʢʩʪ ʢʘʟʘʭʩʢʦʛʦ ʷʟʳʢʘ. 

ʇʦʣʥʦʪʘ ʧʦʢʨʳʪʠʷ ʪʝʩʪʦʤ ʬʦʥʝʪʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʨʫʩʩʢʦʡ ʨʝʯʠ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ 

ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʝʯʝʚʳʭ ʢʦʨʧʫʩʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʮʝʥʢʠ ʵʢʩʧʝʨʪʥʳʭ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʨʝʯʝʚʳʭ ʩʠʩʪʝʤ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʧʦʟʥʦʚʘʥʠʝ ʨʝʯʠ, ʬʦʥʝʪʠʯʝʩʢʠʡ ʪʝʢʩʪ, ʢʦʨʧʫʩ, ʟʚʫʢ, ʜʠʬʪʦʥʛ. 

ɸbstract. In this article, the text support body of the Kazakh language has the most 

reflected model of phonetic units. A phonetically representative text, developed using the latest 

achievements in the field of linguistic technology, is presented. 

Key words: speech recognition, phonetic text, corpus, voice, diphthong. 

 

 שʨʘʣʜʘʨʳʥʳײץ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ שʜʘʤʫ ʘʜʘʤ ʤʝʥ ʤʘʰʠʥʘʥʳ ץʳʣʳʤ ʤʝʥ ʪʝʭʥʠʢʘʣʳנ

ʵʚʦʣʶʮʠʷʩʳʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ. פʘʟʽʨʛʽ ᴅʣʝʤʜʝ ʘʜʘʤ-ʤʘʰʠʥʘ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʪʽʛʽʥʜʝ 

ʩᴇʡʣʝʫʜʽ ʪʘʥʫ ʠʥʪʝʨʬʝʡʩʽ ʙʘʨסʘʥ ʩʘʡʳʥ ʪʘʥʳʤʘʣʜʳʣʳץץʘ ʠʝ ʙʦʣʫʜʘ. ʉᴇʡʣʝʫʜʽ ʪʘʥʫ ʙײʣ 

ʘʜʘʤ װʰʽʥ ʝש ʪʘʙʠסʠ ץʘʨʳʤ-ץʘʪʳʥʘʩ ײץʨʘʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥʳʥʘ ʥʝʛʽʟʜʝʣʝʜʽ. ɸʜʘʤ-

ʤʘʰʠʥʘ ʠʥʪʝʨʬʝʡʩʽʥʜʝʛʽ ʩᴇʡʣʝʫʜʽ ʪʘʥʫ ʘʩʘ ʤʘשʳʟʜʳ ײץʨʘʫʳʰʳ ʨʝʪʽʥʜʝ ʩᴇʡʣʝʫʜʽ 

ʘʚʪʦʤʘʪʪʳ ʪʘʥʫ ʞװʡʝʩʽ ʪʘʥʳʣʘʜʳ.  

ʉᴇʡʣʝʫʜʽ ʘʚʪʦʤʘʪʪʳ ʪʘʥʫ ʩʘʣʘʩʳʥʜʘסʳ ʘʩʘ ʢװʨʜʝʣʽ ʤʽʥʜʝʪʪʝʨʽʥʽש ʙʽʨʽ ï ʘʡʪʳʣʳʤ 

ʢʝʟʽʥʜʝʛʽ ʩᴇʡʣʝʫʜʽ ʪʘʥʫ. ɸʡʪʫʰʳʣʘʨʜʳש ʪʽʢʝʣʝʡ ץʘʪʳʩʫʤʝʥ ʙʦʣʘʪʳʥ, ʙʽʨʘץ ʘʫʟʝʢʽ 

ʭʘʙʘʨʣʘʤʘʥʳש ʪװʨʽ ʤʝʥ ʤʘʟʤײʥʳ ʘʣʜʳʥ ʘʣʘ ʜʘʡʳʥʜʘʣʤʘʫʳʤʝʥ ʞװʟʝʛʝ ʘʩʫʳ ʩᴇʡʣʝʫ ʩʪʠʣʽʥ 

ʩʠʧʘʪʪʘʡʜʳ. ɹײʣ ʤʽʥʜʝʪʪʝʨʜʽש ʢװʨʜʝʣʽʣʽʛʽ ʘʡʪʳʣʳʤ ʢʝʟʽʥʜʝʛʽ ʩᴇʡʣʝʫ ʪᴇʤʝʥʜʝʛʽʜʝʡ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝʥ ʪʫʳʥʜʘʡʜʳ: ʘʡʪʫʰʳʣʘʨ ʷסʥʠ ʜʠʢʪʦʨʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʝʣʝʫʣʽ 

ʚʘʨʠʘʥʪʠʚʪʣʽʛʽ, ʩᴇʡʣʝʫʜʝ ʘʢʮʝʥʪʪʽʢ ʞᴅʥʝ ʢᴇשʽʣ-ʢװʡʣʽʢ ʩʠʧʘʪʪʘʨʜʳש ʙʘʨ ʙʦʣʫʳ, 

ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʩᴇʟ ʪײʣסʘʣʘʨʳʥʳש ᴅʨʘʣʫʘʥʜʳʣʳסʳʥʳש ʩʘʥʳʥʳש ʢᴇʧʪʽʛʽ. ʍʝʟʠʪʘʮʠʷʥʳש 

ʙʘʨ ʙʦʣʫʳʤʝʥ ʤʽʥʜʝʪ ʢװʨʜʝʣʽʣʽʛʽ ʘʨʪʘ ʪװʩʝʜʽ. ʍʝʟʠʪʘʮʠʷ ʜʝʛʝʥʽʤʽʟ: ʩᴇʡʣʝʫ ʘʡʪʳʣʫ ʢʝʟʽʥʜʝ 

ʞװʟʝʛʝ ʘʩʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʪʦʣץʳʤʘʣʘʨ, ʦסʘʥ ʞʘʪʘʪʳʥʜʘʨ: װʟʽʣʩʪʝʨ, 

ʣʝʢʩʠʢʘʣʳץ ʝʤʝʩ ʢʽʨʤʝ ʙᴇʛʜʝ ʜʳʙʳʩʪʘʨ, çʧʘʨʘʟʠʪ ʩᴇʟʜʝʨè, ʩᴇʡʣʝʤʜʝʨʜʽש ʙײʟʳʣʫʣʘʨʳ, 

ʩᴇʟʜʝʨʜʽש ʘʣʤʘʩʫʣʘʨʳ, ʘʷץʪʘʣʤʘסʘʥ ʪʠʷʥʘץʩʳʟ ʩᴇʡʣʝʤʜʝʨ. ʉᴇʡʣʝʫ ץʘʨʳʤ-ץʘʪʳʥʘʩʳʥʜʘסʳ 

ʞʘסʜʘʷʪʪʘʨʜʘ ʘʣʜʳʤʝʥ ʘʡʪʳʣʳʤ ʢʝʟʽʥʜʝʛʽ ʩᴇʡʣʝʫ ʧʘʡʜʘ ʙʦʣʘʪʳʥʳʥ ʘʪʘʧ ʘʡʪʫ ʢʝʨʝʢ [1]. 

ʉʦʥʜʳץʪʘʥ ʦʥʳ ʪʘʥʫ ʤʽʥʜʝʪʽʥʽש ʢᴇʢʝʡʢʝʩʪʽʣʽʛʽ ʘʨʪʘ ʪװʩʝʜʽ.  

 ץʨʫʜʘ ʙʘʩʳʤʜʳײץ ʡʝʩʽʥװʳʪʪʘ ʘʡʪʳʣʳʤ ʢʝʟʽʥʜʝʛʽ ʩᴇʡʣʝʫ ʪʘʥʫ ʞץʘʟʽʨʛʽ ʫʘפ

ʩʪʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʫʜʽש ʤʘʰʠʥʘʣʳץ ᴅʜʽʩʪʝʨʽʥʝ ʙʘʩʳʤʜʳץ ʙʝʨʽʣʝʜʽ. ʄײʥʜʘ ʘʩʘ װʣʢʝʥ 

ʢᴇʣʝʤʜʝʛʽ ʤᴅʪʽʥʜʽʢ ʞᴅʥʝ ʩᴇʡʣʝʫ ʩᴇʡʣʝʩʽʤʜʽʢ ץʦʨʣʘʨסʘ ʙʝʨʽʣʝʜʽ. ʄײʥʜʘʡ ץʦʨʣʘʨʜʳ ʢʦʨʧʫʩ 

ʜʝʧ ʪʝ ʘʪʘʡʜʳ. ʆʣ ʤᴅʪʽʥ ʞᴅʥʝ ʩᴇʡʣʝʩʽʤ ʪװʨʽʥʜʝ ʙʝʨʽʣʫʽ ʤװʤʢʽʥ. ɾʘʣʧʳ ʢʦʨʧʫʩ ʜʝʧ 

ʵʣʝʢʪʨʦʥʜʳץ ʪװʨʛʝ ʘʫʳʩʪʳʨʳʣסʘʥ ʞᴅʥʝ ʩᴇʡʣʝʫ ʤᴅʪʽʥʜʝʨʽʥ ᴇשʜʝʫ ʤʘץʩʘʪʳʥʜʘ ʘʨʥʘʡʳ ʪװʨʜʝ 

  .ʣʛʽʣʝʨʜʽ ʘʡʪʘʜʳװ ʘʥסʨʳʣʳʤʜʘʣײץ
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ɹװʛʽʥʛʽ ʪʘשʜʘ ʝʣʽʤʽʟʜʽש ʮʠʬʨʣʳץ ʞװʡʝʛʝ ʙʘʨʣʳץ ʩʘʣʘʜʘ ʢᴇʰʫʜʽ ץʦʣסʘ ʘʣʳʧ ʞʘʪץʘʥ 

ʪײʩʪʘ, ץʘʟʘץ ʪʽʣʽʥʜʝ ʩᴇʡʣʝʫ ʘʡʪʫ ʢʝʟʽʥʜʝ ʪʘʥʫʜʳ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʞװʟʝʛʝ ʘʩʳʨʫ ʞʦʣʜʘʨʳ 

ʞʘʥ-ʞʘץʪʳ ʟʝʨʪʪʝʣʫʜʝ. ɹʝʨʽʣʛʝʥ ʤʘץʘʣʘʜʘ ʤᴅʪʽʥʜʽʢ ʪʽʨʝʢ ʢʦʨʧʫʩʳ ʨʝʪʽʥʜʝ ץʘʟʘץ ʪʽʣʽʥʽש 

ʬʦʥʝʪʠʢʘʣʳץ ʙʽʨʣʽʢʪʝʨʽ ʥʝײסʨʣʳʤ ʢᴇʧ ʢᴇʨʽʥʽʩ ʪʘʙʘʪʳʥ װʣʛʽʩʽ ʘʣʳʥסʘʥ.  

ɸʣʘʡʜʘ ʬʦʥʝʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʪʦʣʳץ ʢᴇʨʽʥʽʩʪʽ ʙʦʣʘ ʘʣʘʪʳʥ ʢʦʨʧʫʩʪʳװ ץʣʛʽʥʽ 

ʜʘʡʳʥʜʘʫʜʘ ץʘʟʘץ ʣʠʥʛʠʚʠʩʪʠʢʘʩʳʥʳש ʬʦʥʝʪʠʢʘ ʩʘʣʘʩʳʥʜʘ ʙʽʨʰʘʤʘ ʢװʨʜʝʣʽʣʽʢʪʝʨ ʙʘʨ 

ʝʢʝʥʽʥ ʘʡʪʫ ʢʝʨʝʢ.  

 שʳʪʪʳסʙʘ ץʡʝʩʽ ʙʽʨʥʝʰʝ ʪʝʦʨʠʷʣʳװʜʳʙʳʩ ʞ שʘʟʘ ʪʽʣʽʥʽץ ʳʪʪʘץʘʟʽʨʛʽ ʫʘפ

ʧʨʠʥʮʠʧʪʝʨʽ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʣʽʧ ʢʝʣʝʜʽ.  

ɹʽʨʽʥʰʽ ʙʘסʳʪ - ʜᴅʩʪװʨʣʽ ʬʦʥʦʣʦʛʠʷʣʳץ ʪʝʦʨʠʷ ʥʝʛʽʟʽʥʜʝ ץʘʣʳʧʪʘʩץʘʥ. 

(ɯ. ʂʝשʝʩʙʘʝʚ, ɾ. ɸʨʘʣʙʘʝʚ ʪ.ʙ). ɼᴅʩʪװʨʣʽ ʪʝʦʨʠʷʥʳ ײʩʪʘʥʘʪʳʥ סʘʣʳʤʜʘʨ ץʘʟʘץ ʪʽʣʽʥʜʝʛʽ 

ʬʦʥʝʤʘ ï ʩᴇʟ ʤʘסʘʥʘʩʳʥ ʘʞʳʨʘʪʪʘʪʳʥ ʰʘסʳʥ ʬʫʥʢʮʠʦʥʘʣʜʳץ ʙʽʨʣʽʢ ʜʝʧ ʪײʞʳʨʳʤʜʘʡʜʳ. 

ɽʢʽʥʰʽ ʙʘסʳʪ ï ʩʠʥʛʘʨʤʦʥʠʷʣʳץ ʪʝʦʨʠʷ ʙʦʡʳʥʰʘ, ʬʦʥʝʤʘ ץʘʟʘץ ʪʽʣʽʥʝ ʪᴅʥ ʝʤʝʩ, 

ʦʥʳץ שʳʟʤʝʪʽʥ ʩʠʥʛʝʤʘ ʜʝʛʝʥ ʧʨʦʩʦʜʠʢʘʣʳץ ʙʽʨʣʽʢ ʘʪץʘʨʘʜʳ.  

 -  ʣ ʪʝʦʨʠʷײʙ .(ʩʽʧʦʚ ʪ.ʙװʄ.ɾ) .ʳʪ ï ʩʠʥʛʘʨʤʦʬʦʥʦʣʦʛʠʷ ʜʝʧ ʘʪʘʣʘʜʳסʰʽʥʰʽ ʙʘת

ʩʠʥʛʘʨʤʦʥʠʟʤ ʬʦʥʦʣʦʛʠʷʩʳʥʳסײ שʳʤʜʘʨʳ ʤʝʥ ʜᴅʩʪװʨʣʽ ʙʘסʳʪʪʳש (ʄᴅʩʢʝʫʣʽʢ ʬʦʥʦʣʦʛʠʷ 

ʤʝʢʪʝʙʽ װʣʛʽʩʽʥʽסײ (שʳʤʜʘʨʳʥʳש ʩʠʥʪʝʟʜʝʥʜʽʨʽʣʫʽ ʘʨץʳʣʳ ʞʘʩʘʣסʘʥ ʪʝʦʨʠʷ.  

ʉʦʥʜʳץʪʘʥ ץʘʟʘץ ʪʽʣʽʥʽש ʩᴇʡʣʝʫ ʩʠʛʥʘʣʜʘʨʳʥʳש ʞᴅʥʝ ʜʳʙʳʩʪʳץ ʩʠʛʥʘʣʜʘʨʳʥ 

ʙʝʡʽʤʜʝʫ ʤʝʥ ʪʘʣʜʘʫʜʳש ᴅʜʽʩʪʝʤʝʣʽʢ ʞᴅʥʝ ʘʣʛʦʨʠʪʤʜʽʢ ʥʝʛʽʟʜʝʨʽʥ ʘʥʳץʪʘʫʜʘ ʝʜᴅʫʽʨ 

ʢװʨʜʝʣʽʣʽʢʪʝʨ ʪʫʳʥʜʘʡʜʳ. ɸʣ ʘʢʘʜʝʤʠʷʣʳץ ʩʠʧʘʪʪʘ ʪʘʥʳʣסʘʥ ʜᴅʩʪװʨʣʽ ʪʝʦʨʠʷʥʳ 

ʙʘʩʰʳʣʳץץʘ ʘʣʫ ʬʦʥʝʪʠʢʘʣʳץ ʪʘשʜʘʣʳʥסʘʥ ʤᴅʪʽʥʜʝʨ ץʦʨʳʥ ײץʨʳʧ ʜʘʤʳʪʫסʘ ʩᴇʡʣʝʫ 

ʢʦʨʧʫʩʪʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ ץʘʟʘץ ʪʽʣʽʥʽש ᴇʟʽʥʜʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʝʩʢʝʨʽʣʛʝʥ ʞʘסʜʘʡʜʘסʳ 

ʙʘʩʪʘʧץʳ ʥʝʛʽʟ ʙʦʣʘ ʘʣʘʜʳ ʜʝʧ ʝʩʝʧʪʝʡʤʽʟ.   

ʆʩʳ ʪײʨסʳʜʘʥ ץʘʟʘץ ʬʦʥʝʪʠʢʘʩʳʥʳש ʜᴅʩʪװʨʣʽ ʪʝʦʨʠʷʩʳʥ ʬʦʥʝʪʠʢʘʣʳץ ʪʘשʜʘʣסʘʥ 

ʤᴅʪʽʥʜʽ ʪʘʣʜʘʫʜʘ ʙʘʩʰʳʣʳץץʘ ʘʣסʘʥʳʤʳʟʜʳ ʝʩʢʝʨʪʝʤʽʟ.  

ɹײʣ ʪʝʦʨʠʷ ʙʦʡʳʥʰʘ ʘʡʪʩʘץ, ʬʦʥʝʤʘ ʜʝʛʝʥʽʤʽʟ ï ʩᴇʟʜʽש ʤʘסʘʥʘʩʳʥ ʘʞʳʨʘʪʘʪʳʥ ʝש 

ʢʽʰʽ ʙʽʨʣʽʢ. פʘʟʘץ ʪʽʣʽʥʜʝʛʽ ʜʘʫʳʩʪʳ ʬʦʥʝʤʘʣʘʨ: ʘ, ᴅ, ʦ, ᴇ, ʝ, ʳ, ʽ, ײ ,װ. ɼʘʫʳʩʩʳʟ 

ʬʦʥʝʤʘʣʘʨ: ʙ, ʛ, ס, ʜ, ʞ, ʟ, ʡ, ʢ, ץ, ʣ, ʤ, ʥ, ש, ʧ, ʨ, ʩ, ʪ, ʭ, ʰ, (ʫ), (ʠ). ʌʦʥʝʤʘʜʘ ʚʘʨʠʘʥʪ ʞᴅʥʝ 

ʚʘʨʠʘʮʠʷ ʜʝʡʪʽʥ ײץʙʳʣʳʩ ʙʘʡץʘʣʘʜʳ [2].  ʄʳʩʘʣʳ, ʢʽʪʘʧ ʜʝʧ ʞʘʟʘʤʳʟ, ʢʽʪᴅʧ ʜʝʧ ʘʡʪʘʤʳʟ. 

ʆʩʳ ʞʝʨʜʝ ᴅ ʬʦʥʤʘʩʳ ʚʘʨʠʘʥʪ ʙʦʣʳʧ ʪײʨ. ʍʘʪʰʳ ʜʝʛʝʥ ʩᴇʟʜʽ ʭʘʪʯʳ ʜʝʧ ʘʡʪʘʤʳʟ,  ʙײʣ 

ʞʝʨʜʝ ʪʘʟʘ ʯ ʘʡʪʳʣʳʧ ʪײʨסʘʥ ʞʦץ, ʩʦסʘʥ ץײʩʘʩ ʜʳʙʳʩ ʘʡʪʳʣʳʧ ʪײʨ. ʉʦʥʜʳץʪʘʥ ʦʥʳ 

ʚʘʨʠʷʮʠʷ ʜʝʡʤʽʟ.  

 ץʩʦʥʜʘʡ-ʘ ,שʳ ʦʨʳʩ ʩᴇʟʜʝʨʽʥʽסʨʘʤʳʥʜʘײץ ʩᴇʟʜʽʢ שʪʽʣʽʥʽ ץʘʟʘץ ʘʟʽʨʛʽ ʢʝʟʜʝפ

ʭʘʣʳץʘʨʘʣʳץ ʪʝʨʤʠʥʜʝʨʽʥʽװ שʣʝʩʽ ʪʳʤ ץʦʤʘץʪʳ. ʆʣʘʨʜʳ ʦʨʳʩ ʪʽʣʽʥʜʝʛʽʜʝʡ ʞᴅʥʝ 

ʭʘʣʳץʘʨʘʣʳץ ʪʝʨʤʠʥʜʝʨʜʽש ʘʡʪʳʣʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʜʝʡ ʩʘץʪʘʧ ʘʡʪʳʧ ʞʘʟʫסʘ ʤᴅʞʙװʨʤʽʟ. 

ʆʣʘʡ ʙʦʣʩʘ, ʬʦʥʦʣʦʛʠʷʣʳץ ʪʘʣʜʘʫʜʘ ʜʘʫʳʩʪʳ ʜʳʙʳʩʪʘʨ ץʘʪʘʨʳʥʜʘ çʠè ʞᴅʥʝ çʫè 

ʜʳʙʳʩʪʘʨʳʥ, ʩʦʥʜʘʡ-ʘץ çʵè, ʜʳʙʳʩ ʬʦʥʝʤʘ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʘʤʳʟ. ʉʦʥʜʘʡ-ʘץ  ʦʨʳʩ ʪʽʣʽʥʝʥ 

ʝʥʛʝʥ ʩᴇʟʜʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ çʚ, ʬ, ʮ, ʯè ʬʦʥʝʤʘʣʘʨʳʥ ʝʩʢʝʨʤʝʫ ʤװʤʢʽʥ ʝʤʝʩ. ʌʦʥʝʤʘ 

ʨʝʪʽʥʜʝ ץʘʨʘʣʤʘʩʘ ʜʘ, ʬʦʥʦʣʦʛʠʷʣʳץ ʪʘʣʜʘʫʜʘ ʤᴅʪʽʥʜʝʛʽ ץʘʣʧʳʥʘ ץʘʨʘʡ ץʦʩʘʨʣʘʥʳʧ 

ʢʝʣʝʪʽʥ çʶ, ʷ, ʸè ᴅʨʽʧʪʝʨʽʥʽש ʜʳʙʳʩʪʘʣʫʳ ʜʘ ʝʩʢʝʨʽʣʤʝʡ ץʘʣʤʘʡʜʳ.  

 ʪʘʥץʥʠ, ᴅʫʝʟʛʝ ʥʝʛʽʟʜʝʣʝʜʽ ʩʦʥʜʳסʡʣʝʩʽʤʛʝ ʷװ ʥʜʝʩʽʥ ʤʝʥװ ʪʽʣʽ ʝʢʧʽʥʛʝ ʝʤʝʩ ץʘʟʘפ

ᴄ.ɾװʥʽʩʧʝʢʦʚʪʳש çץʘʟʘץ ʬʦʥʝʪʠʢʘʣʳץè ʘʪʪʳ ʟʝʨʪʪʝʫʣʝʨʽʥʜʝ çץʘʟʘץ ʪʽʣʽʥʜʝ װʥʜʽ 

ʝʚʨʦʧʘʣʳץ ï ʪʽʣʜʝʨʛʝ ʪᴅʥ ʙʦʣʳʧ ʢʝʣʝʪʽʥ ʝʢʧʽʥ ʘʨץʳʣʳ ʘʥʳץʪʘʣʘʪʳʥ ʘʣʣʦʬʦʥʜʘʨ ʞʦץè 

ʜʝʛʝʥ ʪײʞʳʨʳʤʜʳ ץʘʙʳʣʜʘʡʤʳʟ [4]. 

 ʌʦʥʝʤʘʣʘʨʳ ʩʠʧʘʪʪʘʫʜʘ ʥʝʛʽʟʛʝ ʘʣʘʪʳʥʳʤʳʟ ï ʘʡʨʳʤ ʙʝʣʛʽʣʝʨʽ. ɹʽʨ ʬʦʥʝʤʘʥʳש 

ʝʢʽʥʰʽ ʬʦʥʝʤʘסʘ ץײʩʘʤʘʡʪʳʥ ᴇʟʛʝʰʝ ʩʠʧʘʪʳ ʘʡʨʳʤ ʙʝʣʛʽʣʝʨʽ ʜʝʧ ʘʪʘʣʘʜʳ. ʆʣ ʪʽʣʜʝʛʽ 

ʜʳʙʳʩʪʘʨʜʳש ʘʢʫʩʪʠʢʘʣʳץ ʞʘʩʘʣʫ ʦʨʥʳ ʞᴅʥʝ ʘʨʪʠʢʫʣʠʷʮʠʷʣʳץ (ʞʘʩʘʣʫ ʪᴅʩʽʣʽ) 

ʩʠʧʘʪʪʘʤʘʩʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ.  ᴄʨ ʬʦʥʝʤʘ ʠʥʚʘʨʠʘʥʪ (ʥʝʛʽʟʛʽ) ʨʝʪʽʥʜʝ ʦʥʳש ʘʡʳʨʳʤ 

ʙʝʣʛʽʣʝʨʽʥʽש ʞʠʳʥʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʡʳʨʳʤ ʙʝʣʛʽʣʝʨʽʥʽש ʞʠʳʥʳ ʬʦʥʝʤʘʣʘʨʜʳש 

ʬʦʥʦʣʦʛʠʘʣʳץ ʤʘʟʤײʥʳʥ ײץʨʘʡʜʳ [3].   פʘʟʘץ ʪʽʣʽʥʜʝʛʽ ʜʘʫʳʩʪʳ ʜʳʙʳʩʪʘʨʜʳש ʘʡʳʨʳʤ 
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ʙʝʣʛʽʣʝʨʽʥ ʘʢʫʩʪʠʢʘ ï ʘʨʪʠʢʫʣʷʮʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʽʰʽʥʜʝ ʪʘʣʜʘʫ װʰʽʥ ʧʨʘʢʪʠʢʘʜʘ 

ʜʘʫʳʩʪʳʣʘʨʜʳש ʪʝʢ ʞʫʘʥ ʞᴅʥʝ ʞʽשʽʰʢʝ ʘʡʳʨʳʤ ʙʝʣʛʽʣʝʨʽʥ סʘʥʘ ץʦʣʜʘʥʘʤʳʟ.  ᴆʡʪʢʝʥʽ <ʘ> 

- <ᴅ>, <ʦ> - <ᴇ>, <װ> - <ײ>, <r> - <̔> ʜʘʫʳʩʪʳʣʘʨʳʥʳש ʞʫʘʥ ï ʞʽשʽʰʢʝʣʽʣʽʛʽ ʦʣʘʨʜʳש 

 ʳʥʘסʳʟʤʝʪʪʝʨʽʥʜʝʛʽ ʥʝʛʽʟʛʽ ʘʡʳʨʳʤ ʙʝʣʛʽʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʤʘץ ʥʜʝʩʽʤʜʽʢװ

ʘʡץʳʥʜʘʫ ץʳʟʤʝʪʽʥ ʘʪץʘʨʘʜʳ.  

ʉᴇʟ ʘסʳʤʳʥʜʘ ᴅʨ ʪװʨʣʽ ʜʳʙʳʩʪʘʨ ʘʡʪʳʣʘʜʳ, ʦʣʘʨʜʳש ʘʡʪʳʣʫ ʪװʨʽ ʢᴇʧ, ʰʝʛʽ ʞʦץ, 

ʩʦʥʜʳץʪʘʥ ʦʣʘʨʜʳש ʙᴅʨʽʥ ʬʦʥʦʣʦʛʠʷʣʳץ ʪʘʣʜʘʫʜʘ ʥʝʛʽʟʛʝ ʘʣʳʧ ץʘʤʪʫ ʤװʤʢʽʥ ʝʤʝʩ. ɹʽʟ ʪʝʢ 

ʩʦʣʨʜʳש ᴇʟʘʨʘ ʦʨʘʡʣʘʩʳʧ ײץʨʘʧ ʪײʨסʘʥ ʥʝʛʽʟʛʽ ʠʥʚʘʨʠʘʥʪʪʳץ ʙʽʨ סʘʥʘ ʪʠʧʽ ʷסʥʠ ʬʦʥʝʤʘʥʳ 

ʥʝʛʽʟʛʝ ʘʣʜʳץ.  

ᴆʟ ʢʝʟʝʛʽʥʜʝ ʜʘʫʳʩʩʳʟ ʜʳʙʳʩʪʘʨ װʰ ʪʠʧʢʝ ʪʦʧʪʘʩʪʳʨʳʣʳʧ ץʘʨʘʩʪʳʨʳʣʘʜʳ:  

 ;ʜ, ʞ, ʟ ,ס ,ï ʙ שʷױ (1

 ;ʢ, ʧ, ʩ, ʪ, ʭ, ʯ, ʬ, ʰ ,ץ ï שʘʪʘפ (2

 .ʨ, ʫ ,ש ,ʥʜʽ ï ʡ, ʣ, ʤ, ʥת (3

ɼʘʫʳʩʪʳ, ʜʘʫʳʩʩʳʟ ʜʳʙʳʩʪʘʨʜʳש ʞʦסʘʨʳʜʘ ʢᴇʨʩʝʪʽʣʛʝʥ ʞʽʢʪʝʫʣʝʨʽ ץʘʟʘץ 

ʬʦʥʝʪʠʢʩʳʥʳש ʜᴅʩʪװʨʣʽ ʪʝʦʨʠʷʩʳ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫ ʞײʤʳʩʳʥʳש ʙʘʩʪʘʧץʳ ʢʝʟʝשʽ װʰʽʥ 

ʘʣʳʥʳʧ ʦʪʳʨ. ᴆʡʪʢʝʥʽ ץʘʟʘץ ʩᴇʡʣʝʫ ʪʽʣʽ ʞװʡʝʩʽʥ ʣʠʥʛʠʚʠʩʪʠʢʘʣʳץ ʵʣʝʢʪʦʨʥʜʳץ 

ʪʝʭʥʦʣʦʛʠʷסʘ ʙʝʡʽʥʜʝʧ ʜʘʡʳʥʜʘʫ ʞᴅʥʝ ʙʘסʘʣʘʫ װʰʽʥ ʬʦʥʝʪʠʢʘʣʳץ ʪʘשʜʘʣסʘʥ ʤᴅʪʽʥʜʝʨʜʽ, 

ʩʦʥʜʘʡ-ʘץ ץʘʟʘץ ʩᴇʡʣʝʫ ʪʽʣʽʥʽש ʪסשײʳʰ ʢʦʨʧʫʩʪʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʟᴅʨʫʣʽʛʽ ʫʘץʳʪ 

ʢװʪʪʽʨʤʝʡʜʽ.  

ɸʣʘʡʜʘ ʬʦʥʝʪʠʢʘʣʳץ ʪʘשʜʘʣסʘʥ ʤᴅʪʽʥʜʝʛʽ ʬʦʥʦʣʦʛʠʷʣʳץ ʪʘʣʜʘʫʜʳש ʥʝʛʽʟʽʥʝ 

ʘʣʳʥסʘʥ ʙײʣ ʪʝʦʨʠʷʥʳ ʧʘʡʜʘʣʘʥʫ ʩʦסשʳ ʧʘʨʘʜʠʪʤʘʪʠʢʘʣʳץ ʞʦʣ ʝʤʝʩ ʝʢʝʥʽʥʝ ʢᴇשʽʣ 

ʘʫʜʘʨʘʤʳʟ.  

ɿʝʨʪʪʝʫ ʤʝʥ ץʦʣʜʘʥʙʘʣʳ ʥʝʛʽʟ ʞʘʩʘʫʜʘ ʦʜʘʥ ᴅʨʽ ʽʟʜʝʥʽʩʪʝʨʜʽש ʙʘʨʳʩʳʥʜʘ ʢʝʣʝʰʝʢʪʝ 

ʩʠʥʛʘʨʤʦʥʠʷʣʳץ ʪʝʦʨʠʷʥʳש ʞᴅʥʝ ʩʠʥʛʘʨʤʦʬʦʥʦʣʦʛʠʷ ʪʝʦʨʠʷʩʳʥʳײ שʩʪʘʤʜʘʨʳʥ ץʦʣʘʥʫ 

ʘʨץʳʣʳ ʬʦʥʝʪʠʢʘʣʳץ ʪʦʣʳץʪʳץʪʘ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ץʘʨʘʩʪʳʨʳʣʘʪʳʥ ʙʦʣʘʜʳ ʜʝʧ ʩʝʥʝʤʽʟ.  

ʌʦʥʝʪʠʢʘʣʳץ ʢᴇʨʽʥʽʩʽ ʙʘʨ װʣʛʽʥʽ ʞʘʣʧʳ ʪʽʣʜʝʛʽ ʪʽʨʝʢ ʢʦʨʧʫʩʪʘʨʳʥʳש ʞʠʳʥʳʥ 

ʩʘʨʘʧʪʘסʘʥʜʘסʳ ʬʦʥʝʪʠʢʘʣʳץ ʙʽʨʣʽʢʪʝʨ ʢᴇʨʽʥʽʩʽʥʝ ʧʘʡʳʟʜʳץ ʩᴅʡʢʝʩʪʽʛʽʥʝ ץʘʨʘʡ 

ʘʥʳץʪʘʡʜʳ. ʌʦʥʝʪʠʢʘʣʳץ ʢᴇʨʽʥʽʩʪʽʣʽʢʪʽ ʬʦʥʝʪʠʢʘʣʳץ ʪʝʧʝ-ʪʝשʜʽʢ ʜʝʧ ʪʝ ץʘʨʘʫ ʤװʤʢʽʥʜʽʛʽ 

 ʢᴇʨʽʥʽʩʪʽʣʽʛʽ ʙʘʨ ʢʦʨʧʫʩʪʳ ʘʡʪʳʣʳʤ ʢʝʟʽʥʜʝʛʽ ץʳʣʳʤʜʘ ʝʩʢʝʨʽʣʛʝʥ. ʉᴇʡʪʽʧ ʬʦʥʝʪʠʢʘʣʳס

ʩᴇʡʣʝʫ ʬʦʥʝʪʠʢʘʣʳץ ʩʠʧʘʪʪʘʫ װʰʽʥ ץʦʣʜʘʥʘʜʳ. ʆʣʘʨʜʳ ʬʦʥʝʪʠʢʘʣʳץ ʘץʧʘʨʘʪʪʳץ 

ʪʦʣʳץʪʳסʳ ʤʝʥ ʞʠʥʘץʪʳʣʳסʳ ʧʘʡʜʘʣʘʥʫסʘ ץʦʣʘʡʣʳʣʳץ ʪײʨסʳʟʘʜʳ. ʉʦʥʜʘʡ ʤᴅʪʽʥʜʽʢ 

  .ʩʘʨʘʧʪʘʣʳʥʘʜʳ ץʤᴅʪʽʥʽ ʘʣʳʥʳʧ ʬʦʥʝʪʠʢʘʣʳ ץʳʣʳʤʠ ʪʘʥʳʤʜʳס ʙʽʨʽ ʨʝʪʽʥʜʝ שʣʛʽʥʽװ

ʄᴅʪʽʥʜʝ ʙʘʨʣʳסʳ 14599 ʜʳʙʳʩ, ʜʘʫʳʩʪʳ 6712 ʜʳʙʳʩ, ʘʣ ʜʘʫʳʩʩʳʟ 7887 ʜʳʙʳʩ 

ʢᴇʨʽʥʽʩ ʙʝʨʝʜʽ. ɼʘʫʳʩʪʳʣʘʨʜʳש ʞʫʘʥʳ 818, ʞʽשʽʰʢʝʩʽ 749, ʘʣ ʜʘʫʳʩʩʳʟʜʘʨʜʳש ʽʰʽʥʜʝ 

 .ʥʜʽʩʽ 1026. ʆʣ ʪᴇʤʝʥʛʽ ʢʝʩʪʝʜʝ ʙʝʨʣʽʛʝʥװ ,ʳ 693שʘʪʘץ ,ʳ 495שʷײ

 
ɼʘʫʳʩʪʳ 

ʬʦʥʝʤʘ 
ʉʘʥ r % 

ɼʘʫʳʩʩʳʟ 

ʬʦʥʝʤʘ 
ʉʘʥʳ % ɼʠʬʪʦʥʛ ʉʘʥʳ % 

ʘ 409 10,40% ʙ 101 2,57% ʠ 117 2,98% 

ᴅ 54 1,37% ʛ 48 1,22% ʫ 31 0,79% 

ʝ 347 8,83% 1,63% 64 ס 
  

 

ʦ 101 2,57% ʜ 164 4,17% 
  

 

ᴇ 64 1,63% ʞ 63 1,60% 
  

 

 r 269 6,84% ʟ 55 1,40% 
  

 

 ̔ 239 6,08% ʡ 33 0,84% 
  

 

 ʢ 120 3,05% 0,99% 39 ײ
  

 

 2,57% 101 ץ 1,14% 45 װ
  

 

ʠ 117 2,98% ʣ 219 5,57% 
  

 

ʫ 31 0,79% ʤ 127 3,23% 
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ɾʫʘʥ   ʥ 283 7,20% 
  

 

ʘ 409 10,40% 1,09% 43 ש 
  

 

ʦ 101 2,57% ʧ 63 1,60% 
  

 

 r 269 6,84% ʨ 293 7,45% 
  

 

 ʩ 101 2,57% 0,99% 39 ײ
  

 

ɾʽשʽʰʢʝ   ʪ 229 5,83% 
  

 

ᴅ 54 1,37% ʬ 16 0,41% 
  

 

ʝ 347 8,83% ʭ 21 0,53% 
  

 

ᴇ 64 1,63% ʯ 1 0,03% 
  

 

 ̔ 239 6,08%  h 41 1,04% 
  

 

 ʫ 28 0,71% 1,14% 45 װ
  

 

ɸʰʳץ    ɻ 2 0,05% 
  

 

ʘ 409 10,40% פʘʪʘש 
 

 
  

 

ᴅ 54 1,37% ʢ 120 3,05% 
  

 

ʝ 347 8,83% 2,57% 101 ץ 
  

 

ʦ 101 2,57% ʧ 63 1,60% 
  

 

ᴇ 64 1,63% ʩ 101 2,57% 
  

 

 ʪ 229 5,83%   שʳʩʘפ
  

 

 r 269 6,84% ʬ 16 0,41% 
  

 

 ̔ 239 6,08% ʭ 21 0,53% 
  

 

 ʯ 1 0,03% 0,99% 39 ײ
  

 

h  1,14% 45 װ 41 1,04% 
  

 

ʠ 117 2,98% ̫ױ    ש
  

 

ʫ 31 0,79% ʙ 101 2,57% 
  

 

ɽʟʫʣʽʢ   ʛ 48 1,22%  
 

 

ʘ 409 10,40% 1,63% 64 ס 
  

 

ᴅ 54 1,37% ʜ 164 4,17% 
  

 

ʝ 347 8,83% ʞ 63 1,60% 
  

 

 r 269 6,84% ʟ 55 1,40% 
  

 

 ̔ 239 6,08% 
 - ʥʜʽת

ʤײʨʳʥ 

ʞʦʣʳ 

  
  

 

ʠ 117 2,98% ʤ 127 3,23% 
  

 

ɽʨʽʥʜʽʢ   ʥ 283 7,20% 
  

 

ʦ 101 2,57% 1,09% 43 ש 
  

 

ᴇ 64 1,63% 
 - ʥʜʽת

ʘʫʳʟ 

ʞʦʣʳ 

  
  

 

 ʡ 33 0,84% 0,99% 39 ײ
  

 

 ʣ 219 5,57% 1,14% 45 װ
  

 

ʫ 31 0,79% ʨ 293 7,45% 
  

 

   ʫ 28 0,71% 
  

 

   ʐסײʳʣ   
  

 

   ʙ 101 2,57% 
  

 

   ʛ 48 1,22% 
  

 

   ʜ 164 4,17% 
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   ʢ 120 3,05% 
  

 

 2,57% 101 ץ   
  

 

  
 ʧ 63 1,60% 

  
 

  
 ʪ 229 5,83% 

  
 

   ʯ 1 0,03% 
  

 

  
 ʓʟʳץ   

  
 

  
 1,63% 64 ס 

  
 

  
 ʞ 63 1,60% 

  
 

  
 ʟ 55 1,40% 

  
 

  
 ʩ 101 2,57% 

  
 

  
 ʬ 16 0,41% 

  
 

  
 ʭ 21 0,53% 

  
 

  
  h 41 1,04% 

  
 

  
 ɽʨʽʥ   

  
 

  
 ʙ 101 2,57% 

  
 

  
 ʤ 127 3,23% 

  
 

  
 ʧ 63 1,60% 

  
 

  
 ʫ 28 0,71% 

  
 

  
 

ʊʽʩ ʧʝʥ 

ʝʨʽʥ 
  

  
 

  
 ʬ 16 0,41% 

  
 

  
 ʊʽʩ   

  
 

  
 ʜ 164 4,17% 

  
 

  
 ʞ 63 1,60% 

  
 

  
 ʟ 55 1,40% 

  
 

  
 ʣ 219 5,57% 

  
 

  
 ʩ 101 2,57% 

  
 

  
 ʊʽʣ ʘʣʜʳ   

  
 

  
 ʞ 63 1,60% 

  
 

  
 ʡ 33 0,84% 

  
 

  
 ʣ 219 5,57% 

  
 

  
 ʥ 283 7,20% 

  
 

  
 ʨ 293 7,45% 

  
 

  
 ʯ 1 0,03% 

  
 

  
  h 41 1,04% 

  
 

  
 

ʊʽʣ 

ʦʨʪʘʩʳ 
  

  
 

  
 ʛ 48 1,22% 

  
 

  
 ʢ 120 3,05% 

  
 

  
 ʊʽʣ ʘʨʪʳ   

  
 

  
 1,63% 64 ס 

  
 

  
 2,57% 101 ץ 

  
 

  
 1,09% 43 ש 

  
 

  
 ʭ 21 0,53% 

  
 

  
 ʂᴇʤʝʡ   

  
 

  
 ᴃ 2 0,05% 
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ɹײʣ ʘʣʳʥסʘʥ ʘץʧʘʨʘʪʪʘʨ ʙʝʨʣʽʛʝʥ װʣʛʽʜʝ ץʘʟʘץ ʬʦʥʝʪʠʢʘʣʳץ ʢᴇʨʽʥʽʩʪʽʣʽʛʽ ʥʝײסʨʣʳʤ 

ʪʦʣʳʤʜʳ ʝʢʝʥʽʥ ʞᴅʥʝ ʦʩʳ ʪײʨסʳʜʘʥ ʦʣ װʣʛʽʥʽ ʢʦʨʧʫʩʪʳץ ʙʘʟʘ ײץʨʘʫʰʳʩʳ ʨʝʪʽʥʜʝ ʪʘʥʫסʘ 

ʥʝʛʽʟ ʙʦʣʘʜʳ. ʄʘץʘʣʘ ɾʊʅ ïɸʈ05131207 çʊʝʨʝש ʥʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨʜʽ ʧʘʡʜʘʣʘʥʘʪʳʥ 

ʤʫʣʴʪʠʪʽʣʜʽʢ ʘʚʪʦʤʘʪʪʳ ʩᴇʡʣʝʫʜʽ ʪʘʥʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ײץʨʫè ʞʦʙʘ ʥʝʛʽʟʽʥʜʝ ʜʘʡʳʥʜʘʣʜʳ. 

ʌʦʥʝʪʠʢʘʣʳץ ʤᴅʪʽʥʜʝʛʽ ʬʦʥʝʤʘʥʳש ʥʝʛʽʟʛʽ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʘʥʳץʪʘʤʘʣʳץ ʢʦʨʧʫʩץʘ 

 .ʨʘʡʜʳײץ ʨʽ 99,8%װʘʪʳʩʪʳ ʙʽʨʣʽʢ ʪץ

ʌʦʥʝʪʠʢʘʣʳץ ʪװʨʜʝ ײʩʳʥʳʣסʘʥ ʤᴅʪʽʥ.  

ɸʟʠʷ ײץʨʣʳסʳ ɾʝʨ ʰʘʨʳʥʳש ᴇʪʝ װʣʢʝʥ ʙᴇʣʽʛʽʥ ʘʣʳʧ ʞʘʪʳʨ. ɸʟʠʷʜʘ ʪײʨʘʪʳʥ 

ʭʘʣʳץʪʘʨʜʳש ʤᴅʜʝʥʠʝʪʽ, ʤʝʤʣʝʢʝʪʪʽʢ ʞװʡʝʩʽ, ʪʘʨʠʭʳ ʤʝʥ ץʦʨʰʘסʘʥ ʦʨʪʘʩʳ ʙʽʨʢʝʣʢʽ ʝʤʝʩ. 

ᴄʨʪװʨʣʽ ײʣʪʪʘʨʜʳש ʩʘʣʪ-ʜᴅʩʪװʨʣʝʨʽ ʜʝ ʙʽʨ-ʙʽʨʽʥʝʥ ץʘʪʪʳ ʝʨʝʢʰʝʣʝʥʝʜʽ. ɾʘʧʦʥʠʷ 

ʤʝʤʝʣʝʢʝʪʽ ï ɸʟʠʷ ײץʨʣʳסʳʥʜʘסʳ ʵʢʦʥʦʤʠʢʘʩʳ ʙʘʨʳʥʰʘ ʜʘʤʳסʘʥ ʝʣ. ʆʣ ʞʘʣʧʳ ʽʰʢʽ ᴇʥʽʤ 

ʢᴇʨʩʝʪʢʽʰʽ ʙʦʡʳʥʰʘ ʜװʥʠʝ ʞװʟʽʥʜʝʛʽ ʝʢʽʥʰʽ ʦʨʳʥ ʘʣʘʜʳ. ɸʟʠʷʥʳש ʤᴅʜʝʥʠʝʪʽ ï ʢᴇʧʪʝʛʝʥ 

 ʳ. ɸʟʠʷסʢᴇʨʢʝʤ ʞʠʳʥʪʳ שʨʘʣʘʨʳʥʳײʪʦʧ ʤ ץʜʽʥ ʤʝʥ ʵʪʥʠʢʘʣʳ ,שʘʤʥʳסʦץ ,שʣʪʪʳײ

ʤᴅʜʝʥʠʝʪʽʥʽש ʤʘשʳʟʜʳ ʙᴇʣʽʛʽ ï ʢᴇʨʢʝʤᴇʥʝʨʽ, ʤʫʟʳʢʘʩʳ, ʘʩʭʘʥʘʩʳ ʤʝʥ ᴅʜʝʙʠʝʪʽ. ʄײʥʜʘ 

ʙʫʜʜʠʟʤ, ʠʥʜʫʠʟʤ, ʠʩʣʘʤ ʞᴅʥʝ ʭʨʠʩʪʠʘʥ ʜʽʥʜʝʨʽ ʜʘʤʳסʘʥ, ʪװʨʣʽ ᴇʨʢʝʥʠʝʪʪʝʨ ץʘʣʳʧʪʘʩץʘʥ. 

ɸʟʠʷʥʳש ʜʘʤʫʳʥʜʘסʳ ʙʘʩʪʳ ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽ ï ʙʽʣʽʤ. ɸʟʠʷ ʙʽʣʽʤʽʥʽש ʪʘʨʠʭʳʥʘ װʰ 

ʬʠʣʦʩʦʬʠʷʣʳץ ʜʽʥʠ ʜᴅʩʪװʨ ᴅʩʝʨ ʝʪʢʝʥ. ʆʣʘʨ ʠʥʜʫʠʟʤ (ʦʥʳש ʽʰʽʥʜʝ ʙʫʜʜʠʟʤ), ʠʩʣʘʤ ʞᴅʥʝ 

ʂʦʥʬʫʮʠʡ (ʦʥʳש ʽʰʽʥʜʝ ʥʝʦʢʦʥʬʫʮʠʡ ʽʣʽʤʽ) ʽʣʽʤʽ. ʋʘץʳʪ ᴇʪʝ ʢʝʣʝ ʦʩʳ ʜᴅʩʪװʨʣʝʨ ʙʽʨ-ʙʽʨʽʥʝ 

ʜʝ ᴅʩʝʨ ʝʪʢʝʥ. ɸʟʠʷʥʳש ʢᴇʧʪʝʛʝʥ ʝʣʜʝʨʽʥʜʝ ʩʘʫʘʪʪʳʣʳץ ʞʦסʘʨʳ ʜᴅʨʝʞʝʜʝ. ʆʣʘʨ ᴇʟʛʝ ʘʡʤʘץ 

ʪײʨסʳʥʜʘʨʳʥʳש ʘʣʜʳʥʘ ʰʳסʫסʘ ʜʘʡʳʥ, ʠʥʬʨʘײץʨʳʣʳʤ, ʙʽʣʽʤ ʪײʨסʳʩʳʥʘʥ ʙʦʣʘʰʘסʳ ʟʦʨ. 

ɹʽʣʽʤ ʪʘʨʠʭʳʥʘ ʢᴇʟ ʞװʛʽʨʪʩʝʢ, ʘʟʠʷʣʳץ ʤʝʤʣʝʢʝʪʪʝʨʜʽ ᴅʣʝʤʜʝʛʽ ʘʣסʘʰ ʙʽʣʽʤ ʙʘʩʪʘʫʣʘʨʳ 

 ʽʥʜʝשʳʩ ʏʞʦʫ ʢʝʟʝסʳʪʘʡʜʘ, ʐʳפ ,ʘʪʘʨʳʥʘʥ ʢᴇʨʝ ʘʣʘʤʳʟ. ʄʳʩʘʣʳץ ʘʥ ʝʣʜʝʨץʘʣʳʧʪʘʩץ

ʙʽʣʽʤ ʙʝʨʫ ץʳʪʘʡʣʳץ ʢʣʘʩʩʠʢʘʣʳץ ʤᴅʪʽʥʜʝʨʤʝʥ ץʘʣʳʧʪʘʩʘ ʙʘʩʪʘʜʳ. ɾʘʧʦʥʠʷʜʘ ʙʽʣʽʤʥʽש 

ʧʘʡʜʘ ʙʦʣʫʳ ʜʽʥʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ. ɹײʨʳʥסʳ ʢʝʟʜʝ ɾʘʧʦʥʠʷʜʘ ʙʽʣʽʤ ʙʝʨʫ 

 ʳʩʳ ʢʝʣʛʝʥ ʞʘʩʪʘʨ ʙʘʣʘʣʘʨʜʳסʳʟʤʝʪʢʝʨʽ ʙʦʣץ ʨʛʽʟʽʣʛʝʥ, ʜʽʥװʘʥʘ ʞס ʠʙʘʜʘʪʭʘʥʘʣʘʨʜʘס

ʙʝʣʛʽʣʽ ʙʽʨ ʞʘʩץʘ ʢʝʣʛʝʥʜʝ, çʪʝʨʘʢʦʡʷè ʜʝʧ ʘʪʘʣʘʪʳʥ ʞʝʨʣʝʨʛʝ ʦץʫסʘ ʰʘץʳʨʘʪʳʥ ʙʦʣסʘʥ.   

ɸʟʠʷʜʘסʳ ʝש ʢᴇʥʝ ʢᴇʨʢʝʤᴇʥʝʨʜʽש ʙʽʨʽ ï תʥʜʽ ʢᴇʨʢʝʤᴇʥʝʨʽ. תʥʜʽ ʢᴇʨʢʝʤᴇʥʝʨʽʥʽש 

 ʣʢʝʥ ʙʽʨ ʙᴇʣʽʛʽʥ ʤᴅʜʝʥʠʝʪ ʪʘʨʠʭʳ, ʜʽʥʜʝʨʽ, ʢᴇʨʢʝʤᴇʥʝʨ ʪʫʳʥʜʳʣʘʨʳ ʤʝʥ ᴅʜʝʙʠװ

ʰʳסʘʨʤʘʰʳʣʳסʳ ײץʨʘʡʜʳ. תʥʜʽʣʽʢ ʪʘʫ ʢᴇʨʢʝʤᴇʥʝʨʽ ï ᴇʥʝʨʜʽש ʝש ʝʞʝʣʛʽ ʞᴅʥʝ ʝʨʝʢʰʝ ʪװʨʽ. 

ʂᴇʧʪʝʛʝʥ ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ʜʽʥʠ, ʘʡʤʘץʪʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʛʝ, ᴅʨʪװʨʣʽ ʤʘץʩʘʪʪʘʨסʘ ʩᴅʡʢʝʩ 

ᴇʥʝʨʜʽש ʙײʣ ʪװʨʽ ʪʦץʪʘʫʩʳʟ ʜʘʤʳʜʳ. ʂʦʥʘʨʢʘʜʘסʳ ʂװʥ סʠʙʘʜʘʪʭʘʥʘʩʳ ï װʥʜʽʣʽʢ ʪʘʫ 

ᴇʥʝʨʽʥʽש ʙʘʩʪʳ װʣʛʽʩʽ. ʄʳשʜʘסʘʥ ʞʳʣʜʘʨ ʙʦʡʳ ɸʟʠʷ ʪʘʨʠʭʳ ʽʨʽ ʪײʣסʘʣʘʨʤʝʥ ʪʦʣʳʩʳʧ 

ʦʪʳʨʜʳ. פʘᴃʘʨʣʳ ץʦʣʙʘʩʰʳ, ʢʝʤʝשʛʝʨ ʬʠʣʦʩʦʬʪʘʨ, ʩʘʷʩʠ ץʦʣʙʘʩʰʳʣʘʨ ʤʝʥ ʙװʛʽʥʛʽ ʢװʥʥʽש 

ʛʫʤʘʥʠʩʪʝʨʽ, ᴅʣʝʤʜʽ ʢʝʟʛʝʥ ʞʠᴃʘʥʢʝʟʜʝʨ ʘʪʘץʪʳ ʪײʣסʘʣʘʨ ʨʝʪʽʥʜʝ ʪʘʨʠʭʪʘ ץʘʣʜʳ. ɹʘʪʳʩ 

ɸʟʠʷ ʭʘʣʳץʪʘʨʳ װʰ ʪʽʣʜʽʢ ʪʦʧץʘ ʙᴇʣʽʥʝʜʽ, ʙײʣ ʙᴇʣʽʥʫ ʤᴅʜʝʥʠ ʪײʨסʳʜʘʥ ʙᴇʣʽʥʫʛʝ ʜʝ ᴅʩʝʨ 

ʝʪʪʽ.    

ɸʟʠʷ ײץʨʣʳסʳ ʙʽʨ-ʙʽʨʽʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩץʘʥ ᴅʨʪװʨʣʽ ʘʡʤʘץʪʘʨʜʘʥ ʪײʨʘʜʳ. ʆʣʘʨ 

ʙʽʨ-ʙʽʨʽʥʝʥ ʢʣʠʤʘʪʪʳץ ᴇʟʛʝʰʝʣʽʢʪʝʨʽʤʝʥ, ʞʝʨ ʙʝʜʝʨʣʝʨʽʥʽש ᴅʨʪװʨʣʽʣʽʛʽʤʝʥ, ᴇʩʽʤʜʽʢʪʝʨ 

ʞᴅʥʝ ʞʘʥʫʘʨʣʘʨ ᴅʣʝʤʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. ɸʟʠʷʜʘ ᴇʤʽʨ ʩװʨʝʪʽʥ ʭʘʣʳץʪʘʨʜʳש ʙʽʨ-ʙʽʨʽʥʝʥ 

  .ʘʥץʳʩסʪʘ ʪʦץʨʣʳײץ ʨʽ ʦʩʳװʪ ץʙʘʨʣʳ שʪʘʨʳ ʙʘʨ. ᴄʣʝʤʜʝʛʽ ʥᴅʩʽʣʜʝʨʜʽץʣʢʝʥ ʘʡʳʨʤʘʰʳʣʳװ

ɽʫʨʦʧʘ ɽʫʨʘʟʠʷ ײץʨʣʳסʳʥʳש ʙʘʪʳʩ ʙᴇʣʽʛʽʥ ʘʣʳʧ ʞʘʪʳʨ. ʆʣ ʢᴇʣʝʤʽ ʞʘסʳʥʘʥ 

ʜװʥʠʝʞװʟʽʥʜʝ ʝʢʽʥʰʽ ʦʨʳʥʜʘ ʪײʨ. ɽʫʨʦʧʘʥʳש ʢʣʠʤʘʪʳ ʩʫʙʪʨʦʧʠʢʪʽʢʪʝʥ ʧʦʣʷʨʣʳץץʘ ʜʝʡʽʥ 

ᴇʟʛʝʨʽʧ ʦʪʳʨʘʜʳ. ɽʫʨʦʧʘʜʘ 50 ʤʝʤʣʝʢʝʪ ʦʨʥʘʣʘʩץʘʥ. ɾʝʨʽ ʤʝʥ ʭʘʣץʳʥʳש ʩʘʥʳ ʞʘסʳʥʘʥ ʝש 

 ʳ ʞᴇʥʽʥʝʥסʳʟʜʳסʪʳ שʳʥʳץʘʣʘ ʤʝʤʣʝʢʝʪʽ. ʍʘʣץ ʢʽʰʽʩʽ ɺʘʪʠʢʘʥ ï שʣʢʝʥʽ ï ʈʝʩʝʡ, ʘʣ ʝװ

ɸʟʠʷ ʤʝʥ ɸʬʨʠʢʘʜʘʥ ʢʝʡʽʥʛʽ װʰʽʥʰʽ ʦʨʳʥʜʘ. ʍʘʣץʳʥʳש ʩʘʥʳ ï 2010 ʞʳʣסʳ ʤᴅʣʽʤʝʪ 

ʙʦʡʳʥʰʘ ʰʘʤʘʤʝʥ 826 ʤʠʣʣʠʦʥ. ᴄʣʝʤʜʽʢ ʜʘʤʫʳʥʜʘ ɽʫʨʦʧʘ ײץʨʣʳסʳ  ʤʘשʳʟʜʳ ʨᴇʣ 

ʘʪץʘʨסʘʥ. ɽʫʨʦʧʘʣʳץ ʢᴇʨʢʝʤᴇʥʝʨ, ʤᴅʜʝʥʠʝʪ, ʬʠʣʦʩʦʬʠʷ ʞᴅʥʝ ץײץʳץʪʳײץ שʨʣʳץʪʘסʳ ʜʽʥʛʝ 

ʢᴇʧ ᴅʩʝʨ ʝʪʽʧ ʦʪʳʨסʘʥʳʥ ʪʘʨʠʭ ʙʝʪʪʝʨʽʥʝʥ ʢᴇʨʝ ʘʣʘʤʳʟ. ɽʫʨʦʧʘʣʳץʪʘʨʜʳש ʢᴇʙʽ ʭʨʠʩʪʠʘʥ 

ʜʽʥʽʥ ײʩʪʘʥʘʜʳ. ɽʫʨʦʧʘ ʤᴅʜʝʥʠʝʪʽ ᴅʨʘʣʫʘʥ. ᴄʡʛʽʣʽ ʤᴅʜʝʥʠ ʦʨʪʘʣʳץʪʘʨʳ ï ɸʤʩʪʝʨʜʘʤ, 

ʃʦʥʜʦʥ, ʇʘʨʠʞ, ɹʘʨʩʝʣʦʥʘ, ɺʝʥʝʮʠʷ, ʌʣʦʨʝʥʮʠʷ, ʈʠʤ, ʉʪʦʢʛʦʣʴʤ, ʇʨʘʛʘ, ɹʝʨʣʠʥ ʪ.ʙ. 
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ɽʫʨʦʧʘ ɸʟʠʷʥʳש ʙʘʪʳʩʳʥʜʘסʳ ʆʨʘʣ ʪʘʫʣʘʨʳ  ʝʪʝʛʽʥʝʥ ʙʘʩʪʘʣʳʧ, ɸʪʣʘʥʪ ʤײʭʠʪʳʥʳש 

ʞʘסʘʩʳʥʘ ʜʝʡʽʥ ʩʦʟʳʣʳʧ ʞʘʪʳʨ. ʆʥʳש ʛʝʦʛʨʘʬʠʷʩʳ ʢװʨʜʝʣʽ. ɹײʣ ײץʨʣʳץʪʘ ᴇʟʝʥʜʝʨ, 

ʪʘʫʣʘʨ, ʘʨʘʣʜʘʨ, ʞʘʟʳץʪʘʨ ʞᴅʥʝ װʩʪʽʨʪʪʝʨ ʙʽʨʽʤʝʥ-ʙʽʨʽ ʞʘʣסʘʩʳʧ, ʘʩʪʘʩʳʧ ʞʘʪʘʜʳ. 

ʄᴅʜʝʥʠ ʪײʨסʳʜʘ ʙײʣ ײץʨʣʳץ ɽʫʨʦʧʘ ʞᴅʥʝ ʉʢʘʥʜʠʥʘʚʠʷ ʜʝʧ ʘʪʘʣʘʪʳʥ ʝʢʽ ʙᴇʣʽʢʢʝ 

ʙᴇʣʽʥʝʜʽ. ʀʪʘʣʠʷ, ʃʠʙʝʨʠʷ ʞᴅʥʝ ɹʘʣץʘʥ ʘʡʤʘסʳ ï ʪװʙʝʢʪʝʨ. ײפʨʣʳץʪʳ ɸʬʨʠʢʘʜʘʥ 

ɾʝʨʦʨʪʘ ʪʝשʽʟʽ ʙᴇʣʽʧ ʪײʨ. ɽʫʨʦʧʘʥʳש ʦשʪװʩʪʽʢ ʘʡʤʘסʳ ʪʘʫʤʝʥ ץʦʨʰʘʣסʘʥ. ɸʣʴʧʽ, ʂʘʨʧʘʪ 

ʞᴅʥʝ ʇʠʨʠʥʝʡ ʪʘʫʣʘʨʳ ץʳʨʘʪʪʘʨʜʘʥ, װʩʪʽʨʪ ʧʝʥ ᴇʟʝʥ ʙʘʩʩʝʡʥʜʝʨʽʥʝʥ ᴇʪʝʜʽ. 

ɽʫʨʦʧʘ ᴅʨʪװʨʣʽ ʤᴅʜʝʥʠʝʪ ᴇʢʽʣʜʝʨʽ ʪʳסʳʟ ץʦʥʳʩʪʘʥסʘʥ. ɽʫʨʦʧʘʥʳש ʙʽʣʽʤ ʙʝʨʫ 

ʞװʡʝʩʽ ᴇʪʝ ʞʘץʩʳ ʜʘʤʳסʘʥ ʞᴅʥʝ ʩʘʥ ʩʘʣʘʣʳ. פʘʣʘʣʘʨʳʥʜʘ ʩʘʧʘʣʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ 

ʫʥʠʚʝʨʩʠʪʝʪʪʝʨ ʢᴇʧ. ʂᴇʧʪʝʛʝʥ ʫʥʠʚʝʨʩʠʪʝʪʪʝʨʽʥʽש ʤʳשʞʳʣʜʳץ ʪʘʨʠʭʳ ʙʘʨ. פʘʟʽʨʛʽ ʪʘשʜʘ 

ɽʫʨʦʧʘ װʢʽʤʝʪʽ ʞᴅʥʝ ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳ  ɽʫʨʦʧʘʣʳץ ʦʜʘץʧʝʥ ʞᴅʥʝ ʙʘʩץʘ ʜʘ 

 ʘʨʳ ʙʽʣʽʤ ʤʝʥסʳʥʜʳ ʜʘʤʫʜʘ. ʆʣʘʨ ʞʦץʘʨץ ,ʪʘʨʤʝʥ ʙʽʨʽʛʽʧץʘʥ ʞʘץʪʘʥʳʪ ץʫʰʳʣʳסʳʟʳץ

  .ʦʨʥʘʪʫʜʳ ʢᴇʟʜʝʧ ʦʪʳʨ ץʪʘʩʪʳץʳʣʳʤʠ ʳʥʪʳʤʘס

ɽʫʨʦʧʘ ײץʨʣʳסʳ ᴅʣʝʤʛʝ ʜʘץשʳ ʰʳץץʘʥ ʢᴇʨʽʢʪʽ ʞʝʨʣʝʨʛʝ ʙʘʡ. ʐײʨʘʡʣʳ ʞʘʟʳץʪʘʨ, 

ʪʘʙʠסʘʪʳ, ʬʠʟʠʢʘʣʳץ ʩʠʧʘʪʳ ʢᴇʨʢʝʤ ʞʝʨʣʝʨʜʽש ʙᴅʨʽ ʦʩʳ ʘʡʤʘץʪʘʥ ʪʘʙʳʣʘʜʳ. ɹײʣ ʞʝʨʣʝʨ 

ʜװʥʠʝʞװʟʽʥʜʝ ʙʝʣʛʽʣʽ ʝʩʢʝʨʪʢʽʰʪʝʨ ʤʝʥ ʢᴇʥʝ ʪʘʨʠʭʠ ʞᴅʜʽʛʝʨʣʝʨʛʝ ʪײʥʳʧ ʪײʨ.  ɽʫʨʦʧʘʜʘ 

ʝʨʝʢʰʝ ʦʨʳʥʜʘʨ ʢᴇʧ. ʂᴇʧʪʝʛʝʥ ʪʫʨʠʩʪʝʨ ɽʫʨʦʧʘסʘ ʂʠʧʨ, ʌʨʘʥʮʠʷ, ʀʪʘʣʠʷ, ɻʨʝʮʠʷ, 

ɹʘʨʩʝʣʦʥʘ, ɼʫʙʣʠʥ, ʐʚʝʡʮʘʨʠʷ, ʇʦʣʴʰʘ ʞᴅʥʝ ʪ.ʙ. ʞʝʨʣʝʨʜʽ ʢᴇʨʫ װʰʽʥ ʢʝʣʝʜʽ. 
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 CPU ɾᴄʅɽ GPU ʅɽɻɯɿɯʅɼɽɻɯ ɻɽʊɽʈʆɻɽʅɼɯ ɾתʁɽʃɽʈɼɯר ɽʉɽʇʊɽʋ 

 ʐɯʅ OPENACC-ʊʓת ɯʃɼɽʊʋרʆʃɾɽʊɯʄɼɯʃɯʂʊɯ ɾɽפ ʋɸʊʓʅɸפ

ʇɸʁɼɸʃɸʅʋ 

  

ɸשʜʘʪʧʘ. תʣʢʝʥ ʥʘץʪʳ ʞᴅʥʝ ʢװʨʜʝʣʽ ʤᴅʩʝʣʝʣʝʨʜʽ ʤʦʜʝʣʜʝʧ, ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ 

ʩʘʥʜʳץ ʰʝʰʫʜʝ ʛʨʘʬʠʢʘʣʳץ ʧʨʦʮʝʩʩʦʨʣʘʨ ʘʨץʳʣʳ ʞʳʣʜʘʤʜʘʪʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. CPU 

ʞᴅʥʝ GPU ʥʝʛʽʟʽʥʜʝʛʽ ʛʝʪʝʨʦʛʝʥʜʽ ʞװʡʝʣʝʨʜʽש ʝʩʝʧʪʝʫ ץʫʘʪʳʥʳש ʘʨʪʳץʰʳʣʳסʳʥʘ 

 OpenACC ʧʘʨʘʣʣʝʣʴʜʽ ʧʨʦʛʨʘʤʤʘʣʘʫ ץʘ ʘʰʳשʰʽʥ ʞʘװ ʽʣʜʝʪʫשʦʣʞʝʪʽʤʜʽʣʽʛʽʥ ʞʝץ

ʩʪʘʥʜʘʨʪʳ ץʦʣʜʘʥʳʣʘʜʳ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: CPU, ʛʨʘʬʠʢʘʣʳץ ʧʨʦʮʝʩʩʦʨʣʘʨ, OpenACC, ʜʠʨʝʢʪʠʚʘʣʘʨ. 

ɸʥʥʦʪʘʮʠʷ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʙʦʣʴʰʠʭ ʨʝʘʣʴʥʳʭ ʠ ʩʣʦʞʥʳʭ ʟʘʜʘʯ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʫʩʢʦʨʝʥʠʠ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʧʫʪʝʤ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʨʦʚ. 

ʅʦʚʳʡ ʦʪʢʨʳʪʳʡ ʩʪʘʥʜʘʨʪ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ OpenACC ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʦʙʣʝʛʯʝʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʦʪ ʛʝʪʝʨʦʛʝʥʥʳʭ ʩʠʩʪʝʤ ʥʘ ʙʘʟʝ CPU 

ʠ GPU.  
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Abstract. Simulation of large real and complex problems consists in accelerating the 

system of equations by numerical solution of graphic processors. A new open standard for 

parallel programming OpenACC is used to facilitate the benefits of processing power from 

heterogeneous systems based on CPU and GPU. 

Key words: CPU, GPU, OpenACC, directives. 

 

ɻʨʘʬʠʢʘʣʳץ ʧʨʦʮʝʩʩʦʨʣʘʨ (GPU) ʝʩʝʧʪʝʫʜʽץ שʘʨץʳʥʜʳ ʙᴇʣʽʢʪʝʨʽʥ ʤʦʜʝʣʴʜʝʫʜʽ ʽʩʢʝ 

 ʢᴅʜʽʤʛʽ ʧʨʦʮʝʩʩʦʨʣʘʨʤʝʥ שʨʘʣ ʙʦʣʳʧ ʢʝʣʝʜʽ, ʩʝʙʝʙʽ ʦʣʘʨʜʳײץ ץʘʥ ʘʧʧʘʨʘʪʪʳסʘ ʘʨʥʘʣסʦʩʫץ

ʩʘʣʳʩʪʳʨסʘʥʜʘ ʙʘסʘ ʤʝʥ ᴇʥʽʤ  ʢᴇʨʩʝʪʢʽʰʽ  ʞʘץʩʳ. ʆʣʘʨ ʙʽʨ ʝʩʝʧʪʝʫ ץʫʘʪʪʳʣʳסʳ װʰʽʥ 

 ץʘ ʜʝʡʽʥ ʛʨʘʬʠʢʘʣʳץʳʪץʦʣʜʘʥʘʜʳ. ʆʩʳ ʫʘץ ʘʥʜʘʡʜʘ ʙʽʨ ʙᴇʣʽʛʽʥץ שʳʥʳסʫʘʪʪʳʣʳץ

ʧʨʦʮʝʩʩʦʨʣʘʨʜʘ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʧʨʦʛʨʘʤʤʘʣʘʨ ʪʝʢ ʘʨʥʘʡʳ ʛʨʘʬʠʢʘʣʳץ ʧʨʦʮʝʩʩʦʨʣʘʨ װʰʽʥ 

ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ CUDA ʪʽʣʽʥʜʝ ʞʘʟʳʣʫʳ ʪʠʽʩ ʝʜʽ. CPU-ʣʝʨ ʢʝʰʪʝʣʛʝʥ ʜʝʨʝʢʪʝʨʛʝ ʪᴇʤʝʥ 

ʢʽʜʽʨʽʩʧʝʥ ץʘʪʳʥʘʩʫ װʰʽʥ ʦשʪʘʡʣʘʥʜʳʨʳʣסʘʥ, ʘʣ GPU-ʣʝʨ ʜʝʨʝʢʪʝʨ ʧʘʨʘʣʣʝʣʠʟʤʽ װʰʽʥ 

ʦשʪʘʡʣʘʥʜʳʨʳʣסʘʥ ʞᴅʥʝ ץʘʨץʳʥʜʳ ʝʩʝʧʪʝʫʣʝʨʤʝʥ ʢʝʰʽʢʪʽʨʽʣʫʜʽ ʞʘʩʳʨʘʜʳ. תʣʢʝʥ 

ʧʘʨʘʣʣʝʣʴʜʽ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʣʝʨ ʪװʡʽʥʜʝʨʜʽש ʛʝʪʝʨʦʛʝʥʜʽ ʘʨʭʠʪʝʢʪʫʨʘʩʳʥʘ ʢᴇʙʝʶʽ 

ʜᴅʩʪװʨʣʽ ץʫʘʪʪʳ ʢᴇʧ ʷʜʨʦʣʳ ʧʨʦʮʝʩʩʦʨʣʘʨʜʳ ץʫʘʪʪʳ װʥʝʤʜʝʡʪʽʥ GPU װʜʝʪʢʽʰʪʝʨʽʤʝʥ 

ʙʽʨʽʢʪʽʨʝʪʽʥ ʙʽʨʢʝʣʢʽ ʪװʡʽʥ ʘʨʭʠʪʝʢʪʫʨʘʩʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ. ʄײʥʜʘʡ ʞװʡʝʣʝʨ ץʘʣʳʧʪʳ ץʫʘʪ 

ʪײʪʳʥʫʤʝʥ ʞʦסʘʨʳ ʝʩʝʧʪʝʫ ᴇʥʽʤʜʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

OpenACC ʧʘʨʘʣʣʝʣʴʜʽ ʦʨʳʥʜʘʫ ʤʦʜʝʣʽʥʜʝ ʝʩʝʧʪʝʫ ʞᴅʥʝ ʜʝʨʝʢʪʝʨ ʦʨʪʘʣʳץ 

ʧʨʦʮʝʩʩʩʦʨʜʘʥ GPU װʜʝʪʢʽʰʽʥʝ ʞװʢʪʝʣʝʜʽ, ʦʩʳʣʘʡʰʘ ʙʽʨʽʢʪʽʨʽʣʛʝʥ װʣʢʝʥ ʝʩʝʧʪʝʫ ץʫʘʪʳʥ 

ʞᴅʥʝ GPU-ʜʽש ʢʝʨʝʤʝʪ ʞʘʜʳ ᴇʪʢʽʟʫ ץʘʙʽʣʝʪʽʥ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. OpenACC 

ʞʳʣʜʘʤʜʘʪʫʳʥ  ʧʘʡʜʘʣʘʥʘʪʳʥ ʢʦʜʪʳש ʜײʨʳʩ ʙʦʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ, ʢʦʜʪʳ 

ʞʳʣʜʘʤʜʳʪʫʜʘ ʙʽʨʪʽʥʜʝʧ ץʘʜʘʤ ʞʘʩʘʫ ʪᴅʩʽʣʽʥ ʞʘʩʘʫ ʢʝʨʝʢ. ɸʣסʘʰץʳ ץʘʜʘʤ ʩʘʥʜʳץ 

ʘʣʛʦʨʠʪʤʜʽ ʙʘסʘʣʘʫ ʞᴅʥʝ ᴅʨʙʽʨ ʽʰʢʽ ʧʨʦʛʨʘʤʤʘʥʳ ʦʨʳʥʜʘʫ ʫʘץʳʪʳʥ ʙʘסʘʣʘʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ[1]. 

FORTRAN ʞᴅʥʝ C װʰʽʥ OpenACC ʢʦʤʧʠʣʷʪʦʨʳ FORTRAN ʞᴅʥʝ C ʩʪʘʥʜʘʨʪʳʥʜʘ 

ʞʘʟʳʣסʘʥ ʧʨʦʛʨʘʤʤʘʣʘʨסʘ ʛʨʘʬʠʢʘʣʳץ ʧʨʦʮʝʩʩʦʨʣʘʨʜʳ ץʦʣʜʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

OpenACC ï ʙײʣ Cray, CAPS, Nvidia ʠ PGI ײץʨסʘʥ ʧʘʨʘʣʣʝʣʴʜʽ ʝʩʝʧʪʝʫ װʰʽʥ 

ʧʨʦʛʨʘʤʤʘʣʘʫ ʩʪʘʥʜʘʨʪʳ. ʉʪʘʥʜʘʨʪʪʳש ʤʘץʩʘʪʳ - ʧʨʦʮʝʩʩʦʨʣʳװ ץʜʝʪʢʽʰʪʝʨʜʽש 

ʛʝʪʝʨʦʛʝʥʜʽ ʞװʡʝʣʝʨʽʥʽש ʧʘʨʘʣʣʝʣʴʜʽ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʞʝשʽʣʜʝʪʫ[2]. OpenACC(API) 

 ʦʣʜʘʥʙʘʣʳ ʧʨʦʛʨʘʤʤʘ ʠʥʪʝʨʬʝʡʩʽ ʩʪʘʥʜʘʨʪʪʳ C, C ++ ʞᴅʥʝ Fortran ʧʨʦʛʨʘʤʤʘʣʘʨʳʥʜʘץ

ʮʠʢʣʜʘʨ ʤʝʥ ʢʦʜʪʳץ ʘʡʤʘץʪʘʨʜʳ ʢᴇʨʩʝʪʫ װʰʽʥ ʢʦʤʧʠʣʷʪʦʨʣʳץ ʜʠʨʝʢʪʠʚʘʣʘʨ ʞʠʳʥʪʳסʳʥ 

ʢᴇʨʩʝʪʝʜʽ, ʦʣʘʨ ץʦʩʳʣסʘʥ װʜʝʪʢʽʰʪʝ ʽʩʢʝ ץʦʩʳʣʫʳ ʢʝʨʝʢ. API ʠʥʪʝʨʬʝʡʩ ʦʧʝʨʘʮʠʷʣʳץ 

ʞװʡʝ, ʭʦʩʪ-ʧʨʦʮʝʩʩʦʨʣʘʨʳ ʤʝʥ װʜʝʪʢʽʰʽ ʘʨʘʩʳʥʜʘסʳ ʧʦʨʪʘʪʠʚʪʽ ʙʦʣʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ 

ʘʨʥʘʣסʘʥ. ʆʩʳ ײץʞʘʪʪʘ ʘʥʳץʪʘʣסʘʥ ʜʠʨʝʢʪʠʚʘʣʘʨ ʤʝʥ ʧʨʦʛʨʘʤʤʘʣʘʫ ʤʦʜʝʣʽ ʧʨʦʛʨʘʤʤʘ 

 ʛʝʡʣʽשʘʨʳ ʜʝסʜʝʪʢʽʰ ʠʥʠʮʠʘʣʠʟʘʮʠʷʣʜʘʡʪʳʥ ʞʦװ ʨʜʝװʪ ץʘʞʝʪʽʥʩʽʟ ʘʥʳץ ʘסʨʫʰʳײץ

 ʳ ʜʝʨʝʢʪʝʨʜʽ ʙʝʨʫʜʽ ʥʝʤʝʩʝסʜʝʪʢʽʰ ʘʨʘʩʳʥʜʘװ ʘ, ʭʦʩʪ ʧʝʥסʨʫײץ ʜʝʪʢʽʰ ʧʨʦʛʨʘʤʤʘװ

ʧʨʦʛʨʘʤʤʘʣʘʨʜʳ ʙʘʩץʘʨʫסʘ ʥʝʤʝʩʝ װʜʝʪʢʽʰʪʽש ʙʘʩʪʘʤʘʩʳ ʤʝʥ ʪʦץʪʘʪʳʣʫʳʥ ʙʘʩʪʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [3]. ʂʦʤʧʠʣʷʪʦʨʤʝʥ ʜʝʨʝʢʪʝʨʜʽש ʘʫʳʩʫʳ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʦʨʳʥʜʘʣʩʘ ʜʘ 

OpenACC ʧʨʦʛʨʘʤʤʘʣʘʫ ʤʦʜʝʣʽʥʜʝ ʧʨʦʛʨʘʤʤʘʣʘʫʰʳ CPU ʤʝʥ GPU ʘʨʘʩʳʥʜʘסʳ 

ʜʝʨʝʢʪʝʨʜʽש ʘʫʳʩʫʳʥ ʤץײʠʷʪ ʙʘץʳʣʘʫʳ ʢʝʨʝʢ. ʄײʥʳש ʩʝʙʝʙʽ - ʧʨʦʮʝʩʩʦʨ ʤʝʥ GPU 

ʘʨʘʩʳʥʜʘסʳ ʜʝʨʝʢʪʝʨʜʽש ʙʘʷʫ ץʦʟסʘʣʳʩʳ. ɼʝʨʝʢʪʝʨʜʽ ʥʝʛʽʟʛʽ ʢʦʤʧʴʶʪʝʨʜʽש ʞʘʜʳʥʘʥ CPU-

 ʳ (ʤʳʩʘʣʳ, 16 ʷʜʨʦʣʘʨ) 25-30 ɻʙ/ʩ ʜʝʡʽʥ ʙʦʣʩʘ, PCI ʩʣʦʪʳʥʜʘסʘ ʢᴇʰʽʨʫ ʞʳʣʜʘʤʜʳס

ʦʨʥʘʣʘʩץʘʥ ʥʝʛʽʟʛʽ ʞʘʜʳ ʤʝʥ ʛʨʘʬʠʢʘʣʳץ ʧʨʦʮʝʩʩʦʨʜʳש (500 ʷʜʨʦʣʘʨ) ʰʘʤʘʤʝʥ 5 ɻʙ/ʩ. 

ʅᴅʪʠʞʝʩʽʥʜʝ, ʝʛʝʨ ʜʝʨʝʢʪʝʨʜʽש ʘʫʳʩʫ ʢʝʟʽʥʜʝ ʘʙʘʡ ʙʦʣʤʘʩʘשʳʟ GPU ʷʜʨʦʣʘʨʳ ʫʘץʳʪʪʳש 

ʢᴇʧ ʙᴇʣʽʛʽʥ ʜʝʨʝʢʪʝʨʜʽ ʢװʪʫʽʥʝ ᴇʪʢʽʟʝʜʽ.  

ɹײʣ ʥʝʛʽʟʛʽ ʧʨʦʛʨʘʤʤʘ CPU-ʜʘ ʦʨʳʥʜʘʣʘʪʳʥ ʞᴅʥʝ ʜʝʨʝʢʪʝʨʜʽש ʧʘʨʘʣʣʝʣʴʜʽ ʝʩʝʙʽ 

ʛʨʘʬʠʢʘʣʳץ ʧʨʦʮʝʩʩʦʨʣʘʨʜʘ ʦʨʳʥʜʘʣʘʜʳ. ɻʨʘʬʠʢʘʣʳץ ʧʨʦʮʝʩʩʦʨʣʘʨסʘ ʧʘʨʘʣʣʝʣʴʜʽ 

ʝʩʝʧʪʝʨʜʽ ʩʠʧʘʪʪʘʫ װʰʽʥ ʙʽʨʝʛʝʡ ʪʽʣʜʝʨʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ CUDA ʤʝʥ OpenCL-ʜʘʥ 

OpenACC API-ʜʽש ʘʡʳʨʤʘʰʳʣʳסʳ ʛʨʘʬʠʢʘʣʳץ ʧʨʦʮʝʩʩʦʨʣʘʨʜʳ ץʦʣʜʘʥʫ װʰʽʥ OpenMP 
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ʜʠʨʝʢʪʠʚʘʣʘʨʳʥ ײʩʳʥʘʜʳ. ɼʠʨʝʢʪʠʚʘʣʘʨ ʧʨʦʛʨʘʤʤʠʩʪʝʨʛʝ ʛʨʘʬʠʢʘʣʳץ ʧʨʦʮʝʩʩʦʨʣʘʨʜʘ ʉ 

ʞᴅʥʝ Fortran ʪʽʣʜʝʨʽʥʜʝ, ץʦʩʳʤʰʘ ʢʦʜʪʘʨ ʙʽʨʥʝʰʝ ʞʦʣʜʘ ʞʘʟʳʣסʘʥ ʧʘʨʘʣʣʝʣʴʜʽ ʝʩʝʧʪʝʨʜʽ 

ʦʨʳʥʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ ʙʽʨʪʝʢʪʽ ʢᴇʧʧʨʦʮʝʩʩʦʨʣʳ ʞװʡʝʣʝʨʜʝ ʧʨʦʛʨʘʤʤʘʣʘʫʜʳש 

ʧʘʨʘʣʣʝʣʴʜʽ װʜʝʨʽʩʽʥʽש ᴇʥʽʤʜʽʣʽʛʽʥ ʞʦסʘʨʣʘʪʫ װʰʽʥ ʪʠʽʤʜʽ. 

ɼʠʨʝʢʪʠʚʘʣʘʨʜʳש ʩʠʧʘʪʪʘʤʘʩʳ: parallel ʜʠʨʝʢʪʠʚʘʩʳ ʧʘʨʘʣʣʝʣʴʜʝʫ ʢʝʨʝʢʪʽʛʽʥ 

ʢᴇʨʩʝʪʝʜʽ, ʢʦʤʧʠʣʷʪʦʨ ʧʨʦʛʨʘʤʤʘʥʳש ᴅʨʪװʨʣʽ ʙᴇʣʽʛʽʥ GPU-ʜʘ ʥʝʤʝʩʝ ʭʦʩʪʘ ʦʨʳʥʜʘʣʫʳʥ 

ʘʥʳץʪʘʡʜʳ; kernels ʜʠʨʝʢʪʠʚʘʩʳ parallel ʜʠʨʝʢʪʠʚʘʩʳʥʘ ץײʩʘʩ, ᴅʨ ʞʘשʘ ʮʠʢʣסʘ ʙᴇʣʝʢ 

__device__ʬʫʥʢʮʠʷʩʳʥ ײץʨʫ ʢʝʨʝʢ; loop ʜʠʨʝʢʪʠʚʘʩʳ ʮʠʢʣʜʳש ʦʧʝʨʘʪʦʨʳʥʳש ʘʣʜʳʥʜʘ 

ʙʦʣʘʜʳ. 

ʂʦʤʧʠʣʷʪʦʨʜʳש ʢװʰʪʽʣʽʛʽʥʝ ץʘʨʘʤʘʩʪʘʥ ʭʦʩʪʪʘʥ ײץʨʳʣסʳסʘ ʞᴅʥʝ ʢʝʨʽ ץʘʥʜʘʡ 

ʤᴅʣʽʤʝʪ ʞʽʙʝʨʫ, ץʘʡ ʞʝʨʜʝ ʜʝʨʝʢʪʝʨʛʝ ץʦʣʞʝʪʽʤʜʽʣʽʢʪʽ ʦשʪʘʡʣʘʥʜʳʨʫ ʢʝʨʝʢʪʽʛʽʥ ʦʡʣʘʩʪʳʨʫ 

 ʘʞʝʪ. ɼʝʨʝʢʪʝʨʜʽ ʞʽʙʝʨʫ ʰʘʨʪʪʘʨʳʥ ʪʝʢ parallel, kernels ʞᴅʥʝ data ʜʠʨʝʢʪʠʚʘʣʘʨʳʤʝʥץ

ʙʽʨʛʝ ץʦʣʜʘʥʫ ʢʝʨʝʢ. ʆʣ ʰʘʨʪʪʘʨʜʳש ʙʽʨʥʝʰʝ ʪװʨʽ ʙʘʨ. 1, 2-ʩʫʨʝʪʪʝʨʜʝ OpenACC 

ʜʠʨʝʢʪʠʚʘʣʘʨʳʥʳש ʤʳʩʘʣʳʥ ץʘʨʘʧʘʡʳʤ ʢʦʜ װʣʛʽʩʽʥʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. ʊᴇʤʝʥʛʽ ʥᴅʪʠʞʝʣʝʨʽʥʜʝ 

ʛʨʘʬʠʢʘʣʳץ ʧʨʦʮʝʩʩʦʨʜʘ ʝʩʝʧʪʝʫ ʫʘץʳʪʳ ʪʠʽʤʜʽ. 
 

 
 

1-ʩʫʨʝʪ. kernels ʜʠʨʝʢʪʠʚʘʩʳʥʳץ שʦʣʜʘʥʳʣסʘʥ ʢʦʜ ʧʝʥ ʥᴅʪʠʞʝʩʽ 

 

 
 

2-ʩʫʨʝʪ. parallel ʜʠʨʝʢʪʠʚʘʩʳʥʳץ שʦʣʜʘʥʳʣסʘʥ ʢʦʜ ʧʝʥ ʥᴅʪʠʞʝʩʽ 

 

 
 

3-ʩʫʨʝʪ. ʉ ʪʽʣʽʥʜʝʛʽ ʧʨʦʛʨʘʤʤʘ ʢʦʜʳ ʞᴅʥʝ ʥᴅʪʠʞʝʩʽ 
 

GPU ʜʠʨʝʢʪʠʚʘʣʘʨʳʥʳש ʩʪʘʥʜʘʨʪʳ: ʜʠʨʝʢʪʠʚʘʣʘʨ - ץʘʨץʳʥʜʳ ʝʩʝʧʪʝʫʜʽ 

ʞʳʣʜʘʤʜʘʪʫ װʰʽʥ ʞʝשʽʣ ʞʦʣʳ; OpenACC - GPU ʜʠʨʝʢʪʠʚʘʣʘʨʳʥʳש ʘʰʳץ ʩʪʘʥʜʘʨʪʳ, 

ʧʘʨʘʣʣʝʣʴʜʽ ʞᴅʥʝ ʢᴇʧ ʧʨʦʮʝʩʩʦʨʣʘʨʜʘ GPU-ʧʨʦʛʨʘʤʤʘʣʘʨʳ ץʘʨʘʧʘʡʳʤ ʞᴅʥʝ ʳץʰʘʤ 

ʙʦʣʘʜʳ; GPU ʜʠʨʝʢʪʠʚʘʣʘʨʳ ʛʨʘʬʠʢʘʣʳץ ʧʨʦʮʝʩʩʦʨʜʳש ʧʘʨʘʣʣʝʣʴʜʽ ץʫʘʪʪʳʣʳסʳʥʘ ʪʦʣʳץ 

  .ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽץ ʦʣʞʝʪʽʤʜʽʣʽʢʪʽץ
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 ʪʘʡʣʳ ʦʨʥʘʣʘʩʪʳʨʫʜʘ OpenACCשʘ ʞʘʜʳʥʳ ʦסʨʳʣʳʤʜʳ ʝʤʝʩ CFD-ʢʦʜʪʘʨײפ

ʜʠʨʝʢʪʠʚʘʣʘʨʳʥ ץʦʣʜʘʥʳʧ ʧʘʨʘʣʣʝʣʴʜʝʥʝʜʽ. 
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ʀʅʊɽʈʅɽʊ ɺɽʑɽʁ: ʉʇɽʎʀʌʀʂɸ ʀ ʆɹʃɸʉʊʀ ʇʈʀʄɽʅɽʅʀʗ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʧʦʣʫʯʠʣ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʩʦ 

ʩʪʦʨʦʥʳ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʪʘʢ ʢʘʢ ʦʥ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ, ʢʦʪʦʨʘʷ ʦʙʝʱʘʝʪ 

ʫʤʥʫʶ ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ, ʧʦʟʚʦʣʷʷ ʩʚʷʟʴ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ, ʤʘʰʠʥʘʤʠ ʠ ʚʩʝʤʠ ʚʝʱʘʤʠ 

ʚʤʝʩʪʝ ʩ ʣʶʜʴʤʠ. ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʚʝʱʝʡ 

ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ ʠ ʜʘʪʯʠʢʦʚ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʠʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʩ ʵʪʠʤʠ ʚʝʱʘʤʠ, 

ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʀʥʪʝʨʥʝʪʫ ʯʝʨʝʟ ʧʨʦʚʦʜʥʫʶ ʠ ʙʝʩʧʨʦʚʦʜʥʫʶ ʩʝʪʝʚʫʶ ʩʪʨʫʢʪʫʨʫ. ɼʘʥʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʦʙʝʱʘʝʪ ʤʥʦʛʦ ʧʨʠʣʦʞʝʥʠʡ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʯʪʦ ʜʝʣʘʝʪ ʞʠʟʥʴ ʧʨʦʱʝ, 

ʙʝʟʦʧʘʩʥʝʝ ʠ ʫʤʥʝʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ, ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʩʤʘʨʪ-ʫʩʪʨʦʡʩʪʚʘ, 

ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ. 

ɸשʜʘʪʧʘ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʀʥʪʝʨʥʝʪ ʟʘʪʪʘʨ ʟʝʨʪʪʝʫʰʽʣʝʨ ʪʘʨʘʧʳʥʘʥ װʣʢʝʥ ʥʘʟʘʨ 

ʘʫʜʘʨʘʪʳʥ ʤᴅʩʝʣʝʛʝ ʘʡʥʘʣʜʳ, ᴇʡʪʢʝʥʽ, ʦʣ  ʥʳʩʘʥʜʘʨʜʳש, ʢᴇʣʽʢʪʝʨʜʽש ʞᴅʥʝ ʙʘʨʣʳץ 

ʟʘʪʪʘʨʜʳ ץʦʩʘ ʘʣסʘʥʜʘ ʘʜʘʤʜʘʨʜʳש ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩץʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝ ʦʪʳʨʳʧ, 

ʘʜʘʤʥʳש ʧʘʨʘʩʘʪʪʳ ᴇʤʽʨ ʩװʨʫʽʥʝ ʞʘסʜʘʡ ʞʘʩʘʡʪʳʥ ʤʘשʳʟʜʳ ʪʝʭʥʦʣʦʛʠʷסʘ ʘʡʥʘʣʳʧ ʦʪʳʨ. 

ʀʥʪʝʨʥʝʪ ʟʘʪʪʘʨ ʰʳʥʘʡʳ ᴇʤʽʨʜʝʛʽ ʟʘʪʪʘʨʜʘʥ ʞᴅʥʝ ʦʩʳ ʟʘʪʪʘʨסʘ ץʦʩʳʣסʘʥ ʥʝʤʝʩʝ ʩʦʣʘʨʤʝʥ 

 ʨʘʪʳʥײʘʥ ʟʘʪʪʘʨʜʘʥ ʪסʦʩʳʣץ ʳʣʳ ʥʝʤʝʩʝ ʩʳʤʩʳʟץʘ ʩʳʤ ʘʨסʘʣʘʤʪʦʨנ ,ʘʥסʨʘʤʜʘʩʪʳʨʳʣײץ

ʞװʡʝ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ɹײʣ ʪʝʭʥʦʣʦʛʠʷ ʘʜʘʤʥʳש ᴇʤʽʨʽʥ ʞʝשʽʣʜʝʪʽʧ, ץʘʫʽʧʩʽʟ ʝʪʫʛʝ ʞᴅʥʝ 

ʘʜʘʤʥʳש ʧʘʨʘʩʘʪʪʳ ᴇʤʽʨ ʩװʨʫʽʥʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ.    

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʠʥʪʝʨʥʝʪ ʟʘʪʪʘʨ, ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ, ʩʤʘʨʪ-ײץʨʳʣסʳ, 

 .ʦʣʜʘʥʳʣʫ ʩʘʣʘʩʳץ

Abstract. Nowadays Internet of things has received a lot of attention from researchers, as 

it becomes an important technology that promises a person's intelligent life by allowing the 

connection between objects, machines and all things together with people. The Internet of things 

is a system that consists of things in the real world and sensors connected or combined with these 

things connected to the Internet through a wired and wireless network structure. This technology 

promises many applications in human life, which makes life easier, safer and smarter.  

Key words: internet of things, innovative technology, smart devices, areas of use. 
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ʀʥʪʝʨʥʝʪ ʩʦʝʜʠʥʷʝʪ ʣʶʜʝʡ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʦʚ Web 2.0, ʧʨʝʜʦʩʪʘʚʣʷʷ ʠʤ 

ʨʘʟʣʠʯʥʳʝ ʢʘʥʘʣʳ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ï ʵʪʦ ʢʦʥʮʝʧʮʠʷ 

ʩʝʪʠ, ʬʦʢʫʩʠʨʫʶʱʘʷ ʥʘ ʧʦʜʢʣʶʯʝʥʠʠ ʬʠʟʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʣʶʜʠ ʠʩʧʦʣʴʟʫʶʪ ʠ 

ʵʪʦ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʠʪʴ ʠʭ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ. ʀʜʝʷ ʩʝʪʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʬʘʢʪʠʯʝʩʢʠ ʩʦʝʜʠʥʷʝʪ ʣʶʜʝʡ ʚʩʝʩʪʦʨʦʥʥʠʤ ʠ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʦʙʨʘʟʦʤ ʩ ʠʭ ʦʢʨʫʞʝʥʠʝʤ ʠ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ 

ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ ʣʶʜʴʤʠ. 

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʢʘʢʦʛʦ-ʣʠʙʦ ʧʨʦʮʝʩʩʘ ʠ ʜʣʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʝʛʦ ʫʯʘʩʪʥʠʢʦʚ. ɼʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʩʝʪʠ 

ʤʦʞʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʨʘʟʣʠʯʥʳʝ ʧʨʦʮʝʩʩʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʧʦʜʭʦʜʳ ʢ 

ʩʦʟʜʘʥʠʶ ʟʥʘʥʠʡ ʠ ʠʭ ʵʬʬʝʢʪʠʚʥʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ 

ʤʦʞʝʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ ʩ ʧʦʤʦʱʴʶ ʬʠʟʠʯʝʩʢʠ 

ʩʚʷʟʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʪʦʛʦ, ʯʪʦ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʤʝʪʦʤ ʩʧʦʨʦʚ ï ʥʘʣʠʯʠʝ ʪʝʭʥʠʯʝʩʢʠ ʧʨʦʜʚʠʥʫʪʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʠʤ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʤʦʛʘʝʪ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʚ ʙʦʣʝʝ ʯʝʣʦʚʝʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ [5]. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʢʦʛʜʘ ʣʶʜʠ ʠʩʧʦʣʴʟʫʶʪ ʩʤʘʨʪ-ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 

ʦʙʣʝʛʯʝʥʠʷ ʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʥʝʜʨʝʥʠʝ 

ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʩʪʘʚʠʪ ʧʝʨʝʜ ʥʘʤʠ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʚʘʞʥʫʶ ʠ ʪʨʫʜʥʫʶ ʟʘʜʘʯʫ. ɻʣʘʚʥʘʷ 

ʮʝʣʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʩʨʝʜʳ, ʢʦʪʦʨʘʷ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʨʠʦʙʨʝʪʝʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʠ ʟʥʘʥʠʡ ʥʦʚʳʤ, ʝʩʪʝʩʪʚʝʥʥʳʤ ʠ 

ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʠ ʦʞʠʜʘʥʠʷʤʠ ʣʶʜʝʡ. 

ɻʣʦʙʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ ʀʥʪʝʨʥʝʪ ʷʚʣʷʝʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʞʠʟʥʠ ʣʶʜʝʡ, ʩʦʝʜʠʥʷʝʪ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʫʩʣʫʛ. ɺ ʩʚʦʝʤ ʨʘʟʚʠʪʠʠ 

ʀʥʪʝʨʥʝʪ ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ ʠ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʭʨʘʥʠʣʠʱʘ ʩʪʘʪʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʚ 

ʦʛʨʦʤʥʳʡ ʤʠʨ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʫʩʪʨʦʡʩʪʚ ʠ ʧʨʠʣʦʞʝʥʠʡ. 

ʕʚʦʣʶʮʠʷ ʀʥʪʝʨʥʝʪʘ ʠʜʝʪ ʯʝʨʝʟ:  

¶ ʀʥʪʝʨʥʝʪ-ʢʦʥʪʝʥʪ ï ʵʪʦ ʧʫʙʣʠʢʘʮʠʠ ʠ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʦʩʥʦʚʥʦʤ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʝʥʪʘ;  

¶ ʀʥʪʝʨʥʝʪ-ʫʩʣʫʛʠ ï ʵʪʦ Web 2.0 ʠʣʠ ʨʘʟʣʠʯʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʦʟʜʘʥʠʶ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʢʦʥʪʝʥʪʘ; 

¶ ʀʥʪʝʨʥʝʪ-ʣʶʜʝʡ ï ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʯʝʨʝʟ 

ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ [3].  

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʣʝʜʫʶʱʠʡ ʰʘʛ ʚ ʵʚʦʣʶʮʠʠ ʀʥʪʝʨʥʝʪʘ. ʕʪʦʪ 

ʥʦʚʳʡ ʵʪʘʧ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʷʟʴʶ ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ (ʤʘʰʠʥʘʤʠ), ʢʦʪʦʨʳʝ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʛʝʥʝʨʠʨʦʚʘʪʴ ʠ ʩʦʙʠʨʘʪʴ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ. 

ɼʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ, ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʠ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʠʥʬʦʨʤʘʮʠʶ ʠ ʟʥʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ [1]. ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʧʦʟʚʦʣʷʝʪ 

ʫʩʢʦʨʠʪʴ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʚʩʝ ʵʪʠ ʜʝʡʩʪʚʠʷ ʠ ʧʨʦʮʝʩʩʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ 

ʩʦʙʨʘʥʥʳʭ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. 

ʅʘ ʚʩʝʭ ʧʨʝʜʳʜʫʱʠʭ ʵʪʘʧʘʭ ʵʚʦʣʶʮʠʠ ʀʥʪʝʨʥʝʪʘ ʦʩʥʦʚʥʳʤʠ ʩʫʙʲʝʢʪʘʤʠ, ʢʦʪʦʨʳʝ 

ʩʦʟʜʘʶʪ ʠ ʠʩʧʦʣʴʟʫʶʪ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʶ, ʙʳʣʠ ʣʶʜʠ. ɸʢʪʠʚʥʳʤʠ 

ʫʯʘʩʪʥʠʢʘʤʠ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʷʚʣʷʶʪʩʷ ʫʩʪʨʦʡʩʪʚʘ (ʚʝʱʠ), ʢʦʪʦʨʳʝ ʩʘʤʠ ʛʝʥʝʨʠʨʫʶʪ ʠ 

ʠʩʧʦʣʴʟʫʶʪ ʜʘʥʥʳʝ [6]. 

ʉʦʛʣʘʩʥʦ Gartner IT Glossary, ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ (ʘʥʛʣ. Internet of Things, IoT) ï 

ʢʦʥʮʝʧʮʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ʬʠʟʠʯʝʩʢʠʭ ʧʨʝʜʤʝʪʦʚ (çʚʝʱʝʡè), ʦʩʥʘʱʸʥʥʳʭ 

ʚʩʪʨʦʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠʣʠ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ [6], 

ʨʘʩʩʤʘʪʨʠʚʘʶʱʘʷ ʦʨʛʘʥʠʟʘʮʠʶ ʪʘʢʠʭ ʩʝʪʝʡ ʢʘʢ ʷʚʣʝʥʠʝ, ʩʧʦʩʦʙʥʦʝ ʧʝʨʝʩʪʨʦʠʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʠʩʢʣʶʯʘʶʱʝʝ ʠʟ ʯʘʩʪʠ ʜʝʡʩʪʚʠʡ ʠ ʦʧʝʨʘʮʠʡ 



ʄʘʪʝʨʠʘʣʳ  XLII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ                    
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ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ [4] ʌʠʟʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʦʙʤʝʥʠʚʘʶʪʩʷ ʜʘʥʥʳʤʠ ʚ 

ʧʨʦʮʝʩʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʨʝʘʛʠʨʫʶʪ ʘʚʪʦʥʦʤʥʦ ʥʘ ʩʦʙʳʪʠʷ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ ʠ ʤʦʛʫʪ 

ʚʣʠʷʪʴ ʥʘ ʥʝʛʦ, ʠʥʠʮʠʠʨʫʷ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʟʘʧʫʩʢʘʪʴ ʜʨʫʛʠʝ ʜʝʡʩʪʚʠʷ ʩ ʧʨʷʤʳʤ 

ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʠʣʠ ʙʝʟ ʥʝʛʦ [8, 10]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʢʦʥʮʝʧʮʠʷ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʪʴ ʠ ʫʣʫʯʰʠʪʴ ʦʙʨʘʟ ʞʠʟʥʠ 

ʯʝʣʦʚʝʢʘ. ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʨʘʙʦʪʫ ʦʢʨʫʞʘʶʱʠʭ ʥʘʩ ʫʩʪʨʦʡʩʪʚ ʚ ʧʦʣʴʟʫ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʧʨʝʜʧʦʯʪʝʥʠʡ ʣʶʜʝʡ, ʠʩʢʣʶʯʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʫʯʘʩʪʠʷ ʚ ʤʝʨʦʧʨʠʷʪʠʷʭ ʠ ʦʧʝʨʘʮʠʷʭ. 

ʉʚʷʟʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʜʘʥʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʷ, ʛʝʥʝʨʠʨʫʝʤʳʝ ʧʨʠ ʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ, ʷʚʣʷʶʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʥʦʚʳʭ ʩʝʨʚʠʩʦʚ ʠ ʧʨʠʣʦʞʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʩʘʤʠ ʫʩʪʨʦʡʩʪʚʘ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʧʨʝʜʦʩʪʘʚʠʪʴ ʥʝ ʤʦʛʫʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʠʟʠʯʝʩʢʠʡ 

ʠ ʮʠʬʨʦʚʦʡ ʤʠʨ ʩʣʠʚʘʶʪʩʷ ʚ ʦʜʥʦ ʮʝʣʦʝ, ʣʶʜʠ ʙʦʣʝʝ ʪʝʩʥʦ ʩʚʷʟʳʚʘʶʪʩʷ ʩʦ ʩʚʦʠʤ 

ʦʢʨʫʞʝʥʠʝʤ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʥʠʤ ʩʪʘʥʦʚʠʪʩʷ ʣʝʛʯʝ ʠ ʵʬʬʝʢʪʠʚʥʝʡ. 

ʇʦ ʧʨʦʛʥʦʟʘʤ ʢʦʤʧʘʥʠʠ Gartner, Inc. ʢ 2020 ʛʦʜʫ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʢʣʶʯʝʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʜʦʩʪʠʛʥʝʪ 25 ʤʠʣʣʠʘʨʜʦʚ [7]. ʈʘʟʫʤʝʝʪʩʷ, ʩʦʛʣʘʩʥʦ ʵʪʦʤʫ ʧʨʦʛʥʦʟʫ, ʢʦʥʮʝʧʮʠʷ 

ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʙʫʜʝʪ ʚʣʠʷʪʴ ʥʘ ʚʩʝ ʩʬʝʨʳ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ. 

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʳ. ʅʦʚʳʝ ʢʦʥʮʝʧʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʩʤʘʨʪ-ʛʦʨʦʜʘ, ʩʤʘʨʪ-ʩʨʝʜʘ 

ʠ ʩʤʘʨʪ-ʜʦʤʘ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʚʥʝʜʨʷʶʪʩʷ. 

ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳ, ʦʥʠ ʧʨʦʥʠʢʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝ ʩʬʝʨʳ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʣʶʜʝʡ, 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ. ʇʨʠʣʦʞʝʥʠʷ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʦʭʚʘʪʳʚʘʶʪ çʫʤʥʳʝè 

ʩʨʝʜʳ / ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ: ʪʨʘʥʩʧʦʨʪ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʛʦʨʦʜ, ʦʙʨʘʟ ʞʠʟʥʠ, 

ʨʦʟʥʠʯʥʘʷ ʪʦʨʛʦʚʣʷ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʩʠʩʪʝʤʳ ʩʥʘʙʞʝʥʠʷ, ʵʢʩʪʨʝʥʥʘʷ 

ʧʦʤʦʱʴ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʢʫʣʴʪʫʨʘ ʠ ʪʫʨʠʟʤ, 

ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʠ ʵʥʝʨʛʝʪʠʢʘ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʠʟ ʧʨʠʣʦʞʝʥʠʡ ʀʥʪʝʨʥʝʪ 

ʚʝʱʝʡ. [9] 

 IOsL (Internet  of smart living ï ʀʥʪʝʨʥʝʪ ʫʤʥʦʡ ʞʠʟʥʠ)  
ʇʨʠʙʦʨʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ: ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʫʩʪʨʦʡʩʪʚ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʦ ʠʟʙʝʞʘʥʠʝ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʠ ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʠʠ. 

ʇʦʛʦʜʘ: ʦʪʦʙʨʘʞʝʥʠʝ ʥʘʨʫʞʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʪʘʢʠʭ ʢʘʢ ʚʣʘʞʥʦʩʪʴ, 

ʪʝʤʧʝʨʘʪʫʨʘ, ʜʘʚʣʝʥʠʝ, ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʠ ʧʨʦʛʥʦʟ ʦʩʘʜʢʦʚ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ. 

ʋʤʥʘʷ ʙʳʪʦʚʘʷ ʪʝʭʥʠʢʘ: ʭʦʣʦʜʠʣʴʥʠʢʠ ʩ ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʵʢʨʘʥʦʤ, 

ʨʘʩʩʢʘʟʳʚʘʶʱʠʤ ʦ ʪʦʤ, ʯʪʦ ʚʥʫʪʨʠ, ʝʜʝ, ʩʨʦʢ ʛʦʜʥʦʩʪʠ ʢʦʪʦʨʦʡ ʠʩʪʝʢʘʝʪ, ʠʥʛʨʝʜʠʝʥʪʳ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦʢʫʧʢʠ, ʠ ʚʩʷ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʜʦʩʪʫʧʥʘ ʚ ʧʨʠʣʦʞʝʥʠʠ ʜʣʷ ʩʤʘʨʪʬʦʥʦʚ; 

ʩʪʠʨʘʣʴʥʳʝ ʤʘʰʠʥʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʜʘʣʝʥʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʪʠʨʢʫ; ʢʫʭʦʥʥʘʷ ʪʝʭʥʠʢʘ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʜʠʩʪʘʥʮʠʦʥʥʦ ʚʢʣʶʯʘʪʴʩʷ ʠ/ʠʣʠ ʚʳʢʣʶʯʘʪʴʩʷ, ʥʘʩʪʨʘʠʚʘʪʴ ʨʝʛʫʣʠʨʦʚʢʫ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʬʫʥʢʮʠʶ ʩʘʤʦʦʯʠʩʪʢʠ ʜʫʭʦʚʢʠ. 

ʄʦʥʠʪʦʨʠʥʛ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʢʘʤʝʨʳ ʠ ʜʦʤʘʰʥʠʝ ʩʠʩʪʝʤʳ ʩʠʛʥʘʣʠʟʘʮʠʠ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʣʶʜʷʤ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʚʦʝʡ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʜʦʤʘ. 

ʉʠʩʪʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʚʪʦʨʞʝʥʠʡ: ʚʳʷʚʣʝʥʠʝ ʦʪʢʨʳʪʳʭ ʦʢʦʥ ʠ ʜʚʝʨʝʡ, 

ʧʨʦʥʠʢʥʦʚʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʪʦʨʞʝʥʠʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʠ ʚʦʜʳ: ʤʦʥʠʪʦʨʠʥʛ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʦ ʪʦʤ, ʢʘʢ ʩʵʢʦʥʦʤʠʪʴ ʨʘʩʭʦʜʳ ʠ ʨʝʩʫʨʩʳ, ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

 IOsC ( Internet of smart cities ï ʀʥʪʝʨʥʝʪ ʫʤʥʳʭ ʛʦʨʦʜʦʚ) 

çʉʪʨʫʢʪʫʨʥʦʝ ʟʜʦʨʦʚʴʝè: ʤʦʥʠʪʦʨʠʥʛ ʚʠʙʨʘʮʠʡ ʠ ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʟʜʘʥʠʡ, 

ʤʦʩʪʦʚ ʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ.  

ʆʩʚʝʱʝʥʠʝ: ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʠ ʘʜʘʧʪʠʚʥʦʝ ʦʩʚʝʱʝʥʠʝ  ʫʣʠʯʥʳʭ ʬʦʥʘʨʝʡ. 
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ɹʝʟʦʧʘʩʥʦʩʪʴ: ʮʠʬʨʦʚʦʝ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʘʤʠ 

ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʦʧʦʚʝʱʝʥʠʷ. 

ʊʨʘʥʩʧʦʨʪ: ʫʤʥʳʝ ʜʦʨʦʛʠ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ ʩ 

ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʤʠ ʩʦʦʙʱʝʥʠʷʤʠ ʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʦʪ ʤʘʨʰʨʫʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʥʝʧʨʝʜʚʠʜʝʥʥʳʤʠ ʩʦʙʳʪʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʘʚʘʨʠʠ ʠʣʠ 

ʧʨʦʙʢʠ. 

ʋʤʥʘʷ ʧʘʨʢʦʚʢʘ: ʤʦʥʠʪʦʨʠʥʛ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʜʦʩʪʫʧʥʦʩʪʠ 

ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ ʚ ʛʦʨʦʜʝ, ʧʦʟʚʦʣʷʶʱʠʡ ʞʠʪʝʣʷʤ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠ ʟʘʨʝʟʝʨʚʠʨʦʚʘʪʴ 

ʙʣʠʞʘʡʰʠʝ ʩʚʦʙʦʜʥʳʝ ʤʝʩʪʘ.  

ʋʧʨʘʚʣʝʥʠʝ ʦʪʭʦʜʘʤʠ: ʢʦʥʪʨʦʣʴ ʫʨʦʚʥʷ ʤʫʩʦʨʘ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʤʘʨʰʨʫʪʦʚ ʩʙʦʨʘ ʤʫʩʦʨʘ. ʄʫʩʦʨʥʳʝ ʙʘʢʠ ʠ ʢʦʨʟʠʥʳ ʩ RFID-ʤʝʪʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʩʦʪʨʫʜʥʠʢʘʤ ʩʣʫʞʙ ʩʘʥʠʪʘʨʥʳʭ ʫʩʣʫʛ ʫʚʠʜʝʪʴ, ʢʦʛʜʘ ʤʫʩʦʨ ʙʳʣ ʚʳʚʝʟʝʥ. 

 IOsE (Internet of smart environment ï ʀʥʪʝʨʥʝʪ ʫʤʥʦʡ ʩʨʝʜʳ) 

ʄʦʥʠʪʦʨʠʥʛ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ: ʢʦʥʪʨʦʣʴ ʚʳʙʨʦʩʦʚ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʟʘʚʦʜʘʤʠ, 

ʟʘʛʨʷʟʥʝʥʠʷ, ʚʳʜʝʣʷʝʤʳʭ ʘʚʪʦʤʦʙʠʣʷʤʠ ʠ ʪʦʢʩʠʯʥʳʭ ʛʘʟʦʚ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʥʘ ʬʝʨʤʝʨʩʢʠʭ 

ʭʦʟʷʡʩʪʚʘʭ. 

ʆʙʥʘʨʫʞʝʥʠʝ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ: ʤʦʥʠʪʦʨʠʥʛ ʛʘʟʦʚ ʩʛʦʨʘʥʠʷ ʠ ʫʧʨʝʞʜʘʶʱʠʭ 

ʫʩʣʦʚʠʡ ʚʦʟʛʦʨʘʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʦʥ ʦʧʦʚʝʱʝʥʠʷ.  

ʄʦʥʠʪʦʨʠʥʛ ʧʦʛʦʜʳ: ʤʦʥʠʪʦʨʠʥʛ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʪʘʢʠʭ ʢʘʢ ʚʣʘʞʥʦʩʪʴ, 

ʪʝʤʧʝʨʘʪʫʨʘ , ʜʘʚʣʝʥʠʝ, ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʠ ʜʦʞʜʴ, ʨʘʥʥʝʝ ʦʙʥʘʨʫʞʝʥʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

ʂʘʯʝʩʪʚʦ ʚʦʜʳ: ʠʟʫʯʝʥʠʝ ʧʨʠʛʦʜʥʦʩʪʠ ʚʦʜʳ ʚ ʨʝʢʘʭ ʠ ʤʦʨʷʭ ʥʘ ʧʨʝʜʤʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʧʠʪʴʷ. 

ʈʝʯʥʳʝ ʥʘʚʦʜʥʝʥʠʷ: ʢʦʥʪʨʦʣʴ ʠʟʤʝʥʝʥʠʡ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʨʝʢʘʭ, ʧʣʦʪʠʥʘʭ ʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʚ ʜʦʞʜʣʠʚʳʝ ʜʥʠ. 

ɿʘʱʠʪʘ ʜʠʢʦʡ ʧʨʠʨʦʜʳ: ʦʪʩʣʝʞʠʚʘʥʠʝ ʦʰʝʡʥʠʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʫʣʝʡ GPS 

/ GSM ʜʣʷ ʧʦʠʩʢʘ ʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʜʠʢʠʤʠ ʞʠʚʦʪʥʳʤʠ ʠ ʧʝʨʝʜʘʯʠ ʠʭ ʢʦʦʨʜʠʥʘʪ ʯʝʨʝʟ 

SMS. 

 IOsI (Internet of smart industry ï ʀʥʪʝʨʥʝʪ ʫʤʥʦʡ ʠʥʜʫʩʪʨʠʠ) 

ɺʟʨʳʚʦʦʧʘʩʥʳʝ ʠ ʚʨʝʜʥʳʝ ʛʘʟʳ: ʚʳʷʚʣʝʥʠʝ ʫʨʦʚʥʷ ʛʘʟʘ ʠ ʫʪʝʯʝʢ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʭʠʤʠʯʝʩʢʠʭ ʟʘʚʦʜʦʚ  ʠ ʚʥʫʪʨʠ ʰʘʭʪ; ʢʦʥʪʨʦʣʴ ʪʦʢʩʠʯʥʳʭ 

ʛʘʟʦʚ ʠ ʢʠʩʣʦʨʦʜʘ ʚʥʫʪʨʠ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʨʘʙʦʪʥʠʢʦʚ ʠ ʪʦʚʘʨʦʚ; ʤʦʥʠʪʦʨʠʥʛ ʫʨʦʚʥʷ ʚʦʜʳ, ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʝʤʢʦʩʪʷʭ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ 

ʮʠʩʪʝʨʥʘʭ. 

ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ: ʨʘʥʥʠʝ ʧʨʦʛʥʦʟʳ ʦ ʥʝʠʩʧʨʘʚʥʦʩʪʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʛʦ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʤʦʞʝʪ ʙʳʪʴ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʥʘʨʫʞʝʥʦ ʧʝʨʝʜ ʝʛʦ ʬʘʢʪʠʯʝʩʢʠʤ ʩʙʦʝʤ ʠʣʠ ʧʦʣʦʤʢʦʡ, ʧʫʪʝʤ ʫʩʪʘʥʦʚʢʠ 

ʜʘʪʯʠʢʦʚ ʚʥʫʪʨʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʪʧʨʘʚʢʠ ʦʪʯʝʪʦʚ. 

 IOsH (Internet of smart health ï ʀʥʪʝʨʥʝʪ ʫʤʥʦʛʦ ʟʜʦʨʦʚʴʷ) 

ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʧʘʮʠʝʥʪʘʤʠ: ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʦʚ ʚʥʫʪʨʠ ʙʦʣʴʥʠʮ ʠ ʚ 

ʜʦʤʘʭ ʧʨʝʩʪʘʨʝʣʳʭ. 

ʄʝʜʠʮʠʥʩʢʠʝ ʭʦʣʦʜʠʣʴʥʠʢʠ: ʢʦʥʪʨʦʣʴ ʫʩʣʦʚʠʡ ʚʥʫʪʨʠ ʤʦʨʦʟʠʣʴʥʳʭ ʢʘʤʝʨ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʚʘʢʮʠʥ, ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. 

ʆʙʥʘʨʫʞʝʥʠʝ ʧʘʜʝʥʠʷ: ʧʦʤʦʱʴ ʜʣʷ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʠʣʠ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʞʠʚʫʱʠʭ ʥʝʟʘʚʠʩʠʤʦ. 

ʉʪʦʤʘʪʦʣʦʛʠʷ: ʟʫʙʥʘʷ ʱʝʪʢʘ ʩ Bluetooth ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʧʨʠʣʦʞʝʥʠʝʤ, ʢʦʪʦʨʦʝ 

ʘʥʘʣʠʟʠʨʫʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʯʠʩʪʢʠ ʟʫʙʦʚ ʠ ʧʝʨʝʜʘʝʪ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʩʤʘʨʪʬʦʥ ʜʣʷ 

ʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʜʣʷ ʧʦʢʘʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩʪʦʤʘʪʦʣʦʛʫ. 

ʄʦʥʠʪʦʨʠʥʛ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ: ʙʝʩʧʨʦʚʦʜʥʳʝ ʜʘʪʯʠʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦ 

ʚʩʝʤʫ ʤʘʪʨʘʩʫ, ʚʦʩʧʨʠʥʠʤʘʶʪ ʜʚʠʞʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʜʳʭʘʥʠʝ ʠ ʩʝʨʜʝʯʥʳʡ ʨʠʪʤ, 
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ʧʝʨʝʤʝʱʝʥʠʝ ʠ ʧʦʚʦʨʦʪ ʚʦ ʚʨʝʤʷ ʩʥʘ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʜʘʥʥʳʝ ʯʝʨʝʟ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 

ʩʤʘʨʪʬʦʥ. 

 IOsE (Internet of smart energy ï ʀʥʪʝʨʥʝʪ ʫʤʥʦʡ ʵʥʝʨʛʠʠ) 
ʋʤʥʘʷ ʵʣʝʢʪʨʦʩʝʪʴ: ʤʦʥʠʪʦʨʠʥʛ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʝʤ ʵʥʝʨʛʠʠ 

ɺʝʪʨʷʥʳʝ ʪʫʨʙʠʥʳ / ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ: ʤʦʥʠʪʦʨʠʥʛ ʠ ʘʥʘʣʠʟ ʧʦʪʦʢʘ ʵʥʝʨʛʠʠ ʦʪ 

ʚʝʪʨʷʥʳʭ ʪʫʨʙʠʥ ʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʘ ʪʘʢʞʝ ʜʚʫʩʪʦʨʦʥʥʷʷ ʩʚʷʟʴ ʩ ʫʤʥʳʤʠ ʩʯʝʪʯʠʢʘʤʠ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʜʣʷ ʘʥʘʣʠʟʘ ʤʦʜʝʣʝʡ ʧʦʪʨʝʙʣʝʥʠʷ. 

ʂʦʥʪʨʦʣʣʝʨʳ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ: ʢʦʥʪʨʦʣʣʝʨ ʜʣʷ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ 

ʪʦʢʘ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʪʨʝʙʫʝʤʫʶ ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʠ ʧʦʚʳʰʘʝʪ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘ ʩʯʝʪ ʤʝʥʴʰʠʭ ʧʦʪʝʨʴ ʜʣʷ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʢʦʤʧʴʶʪʝʨʘʤʠ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʤʠ ʠ ʧʨʠʤʝʥʝʥʠʝʤ ʙʳʪʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ. 

ʌʦʪʦʛʘʣʴʚʘʥʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ: ʤʦʥʠʪʦʨʠʥʛ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʙʦʪʳ ʥʘ ʩʦʣʥʝʯʥʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʢʘʭ. 

 IOsA (Internet  of smart agriculture ï ʀʥʪʝʨʥʝʪ ʫʤʥʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ) 

çɿʝʣʝʥʳʝè ʜʦʤʘ: ʢʦʥʪʨʦʣʴ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʨʫʢʪʦʚ ʠ ʦʚʦʱʝʡ ʠ ʠʭ ʢʘʯʝʩʪʚʘ. 

ʂʦʤʧʦʩʪ: ʢʦʥʪʨʦʣʴ ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʣʶʮʝʨʥʳ, ʩʝʥʘ, ʩʦʣʦʤʳ ʠ ʪ.ʜ. ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʛʨʠʙʢʦʚ ʠ ʜʨʫʛʠʭ ʤʠʢʨʦʙʥʳʭ ʧʦʨʘʞʝʥʠʡ. 

ɾʠʚʦʪʥʦʚʦʜʩʪʚʦ: ʨʘʟʤʝʱʝʥʠʝ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʞʠʚʦʪʥʳʭ, ʧʘʩʫʱʠʭʩʷ ʥʘ 

ʦʪʢʨʳʪʳʭ ʧʘʩʪʙʠʱʘʭ ʠʣʠ ʚ ʙʦʣʴʰʠʭ ʟʘʛʦʥʘʭ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʝʥʪʠʣʷʮʠʠ ʠ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ 

ʚ ʭʦʟʷʡʩʪʚʘʭ ʠ ʦʙʥʘʨʫʞʝʥʠʝ ʚʨʝʜʥʳʭ ʛʘʟʦʚ ʠʟ ʵʢʩʢʨʝʤʝʥʪʦʚ. 

ʋʭʦʜ ʟʘ ʧʦʪʦʤʩʪʚʦʤ: ʢʦʥʪʨʦʣʴ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʪʦʤʩʪʚʘ ʚ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʝʛʦ ʚʳʞʠʚʘʥʠʷ ʠ ʟʜʦʨʦʚʴʷ. 

ʇʦʣʝʚʦʡ ʤʦʥʠʪʦʨʠʥʛ: ʩʦʢʨʘʱʝʥʠʝ ʧʦʨʯʠ ʠ ʦʪʭʦʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 

ʩ ʵʬʬʝʢʪʠʚʥʳʤʠ ʤʦʥʠʪʦʨʠʥʛʦʤ, ʟʘ ʩʯʝʪ ʧʦʣʫʯʝʥʠʷ ʪʦʯʥʳʭ ʪʝʢʫʱʠʭ ʜʘʥʥʳʭ ʠ 

ʫʧʨʘʚʣʝʥʠʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʧʦʣʷʤʠ, ʚʢʣʶʯʘʷ ʢʦʥʪʨʦʣʴ ʥʘʜ ʫʜʦʙʨʝʥʠʷʤʠ, 

ʵʣʝʢʪʨʠʯʝʩʪʚʦʤ ʠ ʧʦʣʠʚʦʤ. 

ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʠ ʠʭ ʧʨʠʣʦʞʝʥʠʷ 

ʦʙʩʣʫʞʠʚʘʶʪ ʨʘʟʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʈʘʟʣʠʯʥʳʝ ʢʘʪʝʛʦʨʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʤʝʶʪ 

ʨʘʟʣʠʯʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʩʫʱʝʩʪʚʫʶʪ 

ʪʨʠ ʚʘʞʥʳʝ ʢʘʪʝʛʦʨʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ:  

¶ ʦʪʜʝʣʴʥʳʝ ʛʨʘʞʜʘʥʝ, 

¶ ʩʦʦʙʱʝʩʪʚʦ ʛʨʘʞʜʘʥ (ʛʨʘʞʜʘʥʝ ʛʦʨʦʜʘ, ʨʝʛʠʦʥʘ, ʩʪʨʘʥʳ ʠʣʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ),  

¶ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ï ʵʪʦ ʥʦʚʘʷ ʨʝʚʦʣʶʮʠʷ ʚ ʀʥʪʝʨʥʝʪʝ, ʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʪʝʤʦʡ 

ʜʣʷ ʪʝʢʫʱʠʭ ʠ ʙʫʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʥʘʫʢʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʷʭ ʠʟ-ʟʘ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠ ʛʝʪʝʨʦʛʝʥʥʦʡ ʩʤʝʩʠ 

ʨʘʟʣʠʯʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʚʩʪʨʦʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʘʨʭʠʪʝʢʪʫʨʝ. 
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ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ ʨʘʟʣʠʯʥʦʛʦ ʢʦʥʪʝʥʪʘ. 

ʀʥʬʦʨʤʘʮʠʠ ʥʘʩʪʦʣʴʢʦ ʤʥʦʛʦ, ʯʪʦ ʭʨʘʥʠʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʝʝ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ 

ʩʪʘʣʦ ʦʯʝʥʴ ʩʣʦʞʥʦ. ʇʨʠ ʵʪʦʤ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ, 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ, ʧʦʣʫʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʠʣʠ ʜʘʞʝ ʤʫʣʴʪʠʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ, 

ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʠʤʠ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʪʨʘʜʠʮʠʦʥʥʳʤ ʦʙʨʘʟʦʤ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ - ʧʦʣʥʦʩʪʴʶ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ, ʵʪʦ 

ʛʦʚʦʨʠʪ ʦ ʯʝʪʢʦ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʦʤ ʬʦʨʤʘʪʝ. ʂ ʠʩʪʦʯʥʠʢʘʤ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ 

ʦʪʥʦʩʷʪʩʷ  ʪʝʢʩʪʦʚʳʝ ʜʘʥʥʳʝ, ʚʠʜʝʦ- ʠ ʘʫʜʠʦʜʘʥʥʳʝ. ʆʜʥʘʢʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʜʘʥʥʳʭ 

ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʧʦʣʫʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ. ʇʦʣʫʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ 

ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ ʠ ʬʦʨʤʘʪ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʧʦʥʷʪʥʳʤ, ʥʦ 

ʥʝʜʨʫʞʝʩʪʚʝʥʥʳʤ ʢ ʧʦʣʴʟʦʚʘʪʝʣʶ. ʀʥʦʛʜʘ ʧʦʣʫʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʥʘʟʳʚʘʶʪʩʷ 

ʤʫʣʴʪʠʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ. ɺ ʧʦʪʦʢʝ ʪʘʢʠʭ ʜʘʥʥʳʭ, ʢʨʦʤʝ ʮʝʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ 

ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʝʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʥʝʥʫʞʥʳʭ ʠ ʙʝʩʧʦʣʝʟʥʳʭ ʜʘʥʥʳʭ. ʏʪʦʙʳ 

ʧʨʦʯʠʪʘʪʴ ʧʦʣʫʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʦʞʥʳʝ ʧʨʘʚʠʣʘ, 
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ʢʦʪʦʨʳʝ ʜʠʥʘʤʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʶʪ, ʯʪʦ ʩʣʝʜʫʝʪ ʜʝʣʘʪʴ ʧʦʩʣʝ ʯʪʝʥʠʷ ʢʘʞʜʦʛʦ ʬʨʘʛʤʝʥʪʘ 

ʠʥʬʦʨʤʘʮʠʠ [1, ʩ.40]. 

ɺʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʝʨʝʩʤʦʪʨʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʦʚ ʭʨʘʥʝʥʠʷ ʠ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʪʘʢʦʛʦ ʚʠʜʘ 

ʥʫʞʥʳ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʙʳʩʪʨʝʝ, ʘ, ʛʣʘʚʥʦʝ, ʤʦʛʫʪ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ 

ʧʦʜ ʟʘʜʘʯʫ ʠ ʦʙʫʯʘʪʴʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ, ʠʩʧʦʣʴʟʫʷ 

ʥʘʧʨʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ çʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪè ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʤʘʰʠʥʥʦʝ 

ʦʙʫʯʝʥʠʝè. 

ʉʠʩʪʝʤʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʨʘʙʦʪʘʶʪ ʵʬʬʝʢʪʠʚʥʦ 

ʙʣʘʛʦʜʘʨʷ ʧʦʩʪʫʧʣʝʥʠʶ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʳʭ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʦʥʠ ʤʦʛʫʪ 

ʩʪʨʦʠʪʴ ʩʚʦʠ ʧʨʦʛʥʦʟʳ. ɹʦʣʝʝ ʪʦʛʦ, ʦʥʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʦ 

ʚʨʝʤʝʥʝʤ, ʩʘʤʦʦʙʫʯʘʷʩʴ, ʫʣʫʯʰʘʪʴ ʠ ʜʦʧʦʣʥʷʪʴ ʩʚʦʠ ʟʥʘʥʠʷ  ʟʘ ʩʯʝʪ ʦʪʩʣʝʞʠʚʘʥʠʷ  

ʩʘʤʳʭ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʩʠʛʥʘʣʦʚ ʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʦʜʝʣʝʡ ʧʦ ʤʝʨʝ ʧʦʩʪʫʧʣʝʥʠʷ ʥʦʚʳʭ 

ʜʘʥʥʳʭ. 

ʀʩʧʦʣʴʟʫʷ ʚʩʶ ʜʦʩʪʫʧʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʤʳ ʧʦʣʫʯʘʝʤ ʙʦʣʝʝ ʧʦʣʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ ʪʝ ʥʶʘʥʩʳ, ʢʦʪʦʨʳʝ ʥʝ ʟʘʤʝʪʥʳ ʧʨʠ ʦʛʨʘʥʠʯʝʥʠʠ ʦʙʲʝʤʘ ʜʘʥʥʳʭ. 

ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ʜʘʶʪ ʦʩʦʙʝʥʥʦ ʯʝʪʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʜʝʪʘʣʷʭ ʧʦʜʢʘʪʝʛʦʨʠʡ ʠ 

ʩʝʛʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ ʦʮʝʥʠʪʴ ʩ ʧʦʤʦʱʴʶ ʚʳʙʦʨʢʠ. 

ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ - ʵʪʦ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʠʟʥʘʢʘʤʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚ ʪʘʙʣʠʮʝ 1. 
 

ʊʘʙʣʠʮʘ 1 - ʇʨʠʟʥʘʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ 
 

ʆʙʦʟʥʘʯʝʥʠʝ ʇʨʠʟʥʘʢʠ 

Volume - ʦʙʲʝʤ 

 

ʆʛʨʦʤʥʳʡ ʦʙʲʝʤ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʪʨʫʜʦʝʤʢʦ ʦʙʨʘʙʘʪʳʚʘʪʴ 

ʠ ʭʨʘʥʠʪʴ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ  

Velocity-  ʩʢʦʨʦʩʪʴ 

 

ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʧʨʠʨʦʩʪʘ ʜʘʥʥʳʭ, ʜʘʥʥʳʝ ʚ ʨʝʞʠʤʝ real-

time 

Variety- ʚʘʨʠʘʪʠʚʥʦʩʪʠ 

 

ʆʜʥʦʚʨʝʤʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ,  

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ (ʨʘʟʥʦʨʦʜʥʳʭ) ʜʘʥʥʳʭ 

Veracity-ʜʦʩʪʦʚʝʨʥʦʩʪʴ  ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ 

Value- ʮʝʥʥʦʩʪʴ  ʎʝʥʥʦʩʪʴ ʥʘʢʦʧʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 
 

ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ  ʦʧʨʝʜʝʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʨʘʟʤʝʨ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʧʨʝʚʦʩʭʦʜʠʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʳʯʥʳʭ ʙʘʟ ʜʘʥʥʳʭ (ɹɼ) ʧʦ ʟʘʥʝʩʝʥʠʶ, ʭʨʘʥʝʥʠʶ, ʫʧʨʘʚʣʝʥʠʶ, ʥʦ ʠ 

ʧʨʦʮʝʩʩʫ ʠʟʚʣʝʯʝʥʠʷ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʘʜʠʪʴ 

ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʘʥʘʣʠʟʘ. ɼʘʥʥʳʝ ʠʟʚʣʝʢʘʶʪʩʷ ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʩʪʦʯʥʠʢʘ, ʟʘʪʝʤ 

ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʧʫʪʝʤ ʘʛʨʝʛʘʮʠʠ, ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʬʫʥʢʮʠʡ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʟʘʛʨʫʞʘʶʪʩʷ ʚ ʩʨʝʜʫ ʜʣʷ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʧʝʨʝʜ ʦʙʨʘʙʦʪʢʦʡ ʢʦʪʦʨʦʡ ʙʝʩʩʠʣʴʥʳ ʪʨʘʜʠʮʠʦʥʥʳʝ ʘʣʛʦʨʠʪʤʳ [1, ʩ.46].  

ʇʦʷʚʠʣʠʩʴ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ,  ʧʣʘʪʬʦʨʤʳ 

ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ: 

- ʌʨʝʡʤʚʦʨʢʠ -  Hadoop, Spark, Storm. 

-  ɹʘʟʳ ʜʘʥʥʳʭ- Hive,  Impala, Presto, Drill .  

- ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʧʣʘʪʬʦʨʤʳ - RapidMiner, IBM SPSS Modeler, KNIME, Qlik Analytics 

Platform, STATISTICA Data Miner, Informatica Intelligent Data Platform,World Programming 

System, Deductor, SAS Enterprise Miner. 

- ʇʨʦʯʠʝ ʠʥʩʪʨʫʤʝʥʪʳ - Zookeeper, Flume, IBM Watson Analytics, Dell EMC Analytic 

Insights Module, Windows Azure HDInsight, Microsoft Azure Machine Learning,  Pentaho Data 

Integration, Teradata Aster Analytics, SAP BusinessObjects Predictive Analytics,Oracle Big 

Data Preparation [2]. 

https://github.com/apache/hadoop
http://ru.datasides.com/big-data-analytic-tools/#i
http://ru.datasides.com/big-data-analytic-tools/#Hadoop
http://ru.datasides.com/big-data-analytic-tools/#Spark
http://ru.datasides.com/big-data-analytic-tools/#Storm
http://ru.datasides.com/big-data-analytic-tools/#i-2
http://ru.datasides.com/big-data-analytic-tools/#Hive
http://ru.datasides.com/big-data-analytic-tools/#Impala
http://ru.datasides.com/big-data-analytic-tools/#Presto
http://ru.datasides.com/big-data-analytic-tools/#Drill
http://ru.datasides.com/big-data-analytic-tools/#RapidMiner
http://ru.datasides.com/big-data-analytic-tools/#KNIME
http://ru.datasides.com/big-data-analytic-tools/#Qlik_Analytics_Platform
http://ru.datasides.com/big-data-analytic-tools/#Qlik_Analytics_Platform
http://ru.datasides.com/big-data-analytic-tools/#STATISTICA_Data_Miner
http://ru.datasides.com/big-data-analytic-tools/#Informatica_Intelligent_Data_Platform
http://ru.datasides.com/big-data-analytic-tools/#World_Programming_System
http://ru.datasides.com/big-data-analytic-tools/#World_Programming_System
http://ru.datasides.com/big-data-analytic-tools/#Deductor
http://ru.datasides.com/big-data-analytic-tools/#SAS_Enterprise_Miner
http://ru.datasides.com/big-data-analytic-tools/#i-4
http://ru.datasides.com/big-data-analytic-tools/#Zookeeper
http://ru.datasides.com/big-data-analytic-tools/#Flume
http://ru.datasides.com/big-data-analytic-tools/#IBM_Watson_Analytics
http://ru.datasides.com/big-data-analytic-tools/#Dell_EMC_Analytic_Insights_Module
http://ru.datasides.com/big-data-analytic-tools/#Dell_EMC_Analytic_Insights_Module
http://ru.datasides.com/big-data-analytic-tools/#Windows_Azure_HDInsight
http://ru.datasides.com/big-data-analytic-tools/#Microsoft_Azure_Machine_Learning
http://ru.datasides.com/big-data-analytic-tools/#Pentaho_Data_Integration
http://ru.datasides.com/big-data-analytic-tools/#Pentaho_Data_Integration
http://ru.datasides.com/big-data-analytic-tools/#Teradata_Aster_Analytics
http://ru.datasides.com/big-data-analytic-tools/#SAP_BusinessObjects_Predictive_Analytics
http://ru.datasides.com/big-data-analytic-tools/#Oracle_Big_Data_Preparation
http://ru.datasides.com/big-data-analytic-tools/#Oracle_Big_Data_Preparation
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ʐʢʦʣʘ

ʂʦʣʣʝʜʞ

ɹʘʢʘʣʘʚʨʠʘʪ

ʄʘʛʠʩʪʨʘʪʫʨʘ

ɼʦʢʪʦʨʘʥʪʫʨʘ

ɺʩʝ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʳʝ 

ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ ʂʘʟʘʭʩʪʘʥʘ: ʨʝʪʝʡʣ, ʥʝʬʪʝʛʘʟ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʝʢʪʦʨ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʙʘʥʢʠ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ, ʘʫʜʠʪ, ʬʠʥʘʥʩʳ, 

ʵʥʝʨʛʝʪʠʢʘ, ʘʚʠʘʮʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʤʝʪʘʣʣʫʨʛʠʷ, ʩʪʨʘʭʦʚʘʥʠʝ, ʦʙʨʘʟʦʚʘʥʠʝ. ʇʨʠ ʵʪʦʤ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤʠ ʷʚʣʷʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʚ ʫʧʨʘʚʣʝʥʠʠ ʜʘʥʥʳʤʠ, Iʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʠ 

ʢʦʤʧʝʪʝʥʮʠʷʭ ʧʝʨʩʦʥʘʣʘ.  ʊʝʭʥʦʣʦʛʠʷ Big Data ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.  
 

 
 

ʈʠʩʫʥʦʢ 1 - ʊʝʭʥʦʣʦʛʠʷ Big Data 

 

ʊʝʭʥʦʣʦʛʠʷ Big Data ʧʦʟʚʦʣʠʪ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʮʝʣʦʤ. ɺ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʥʘ 2011-2020 

ʛʦʜʳ ʦʙʝʩʧʝʯʝʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʮʝʣʝʡ. ʉʠʩʪʝʤʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʨʝʩʧʫʙʣʠʢʝ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦ ʩʭʝʤʝ: ʰʢʦʣʘ ï ʢʦʣʣʝʜʞ ï ʚʳʩʰʝʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ. ɺ 

ʂʘʟʘʭʩʪʘʥʝ ʩ 2010 ʛʦʜʘ ʦʩʫʱʝʩʪʚʣʝʥ ʧʝʨʝʭʦʜ ʥʘ ʪʨʝʭʫʨʦʚʥʝʚʫʶ ʧʦʜʛʦʪʦʚʢʫ ʢʘʜʨʦʚ 

ʚʳʩʰʝʡ ʢʚʘʣʠʬʠʢʘʮʠʠ: ʙʘʢʘʣʘʚʨʠʘʪ ï  ʤʘʛʠʩʪʨʘʪʫʨʘ ï ʜʦʢʪʦʨʘʥʪʫʨʘ, ʪʦ ʝʩʪʴ ʦʥʘ ʩʪʘʣʘ ʥʝ 

ʪʦʣʴʢʦ ʥʝʧʨʝʨʳʚʥʦʡ, ʥʦ ʠ ʜʝ-ʬʘʢʪʦ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʡ (ʨʠʩʫʥʦʢ 2).  

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2- ʉʠʩʪʝʤʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʂ 

 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʪʦ, ʯʪʦ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʪʘʢʞʝ ʠ 

ʜʦʰʢʦʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ.  
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ɺ ʧʨʦʛʨʘʤʤʝ çʎʠʬʨʦʚʦʡ ʂʘʟʘʭʩʪʘʥè ʫʢʘʟʘʥʦ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ  

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ. ʆʜʥʦʡ ʠʟ 

ʥʠʭ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʪʘʢʠʝ ʢʦʤʧʦʥʝʥʪʳ ʢʘʢ 

ʦʥʣʘʡʥ ï ʢʦʥʪʝʥʪ ʠ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʝ. ʕʪʠʤ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʷʚʣʝʥʠʝ ʙʦʣʴʰʠʭ ʥʘʙʦʨʦʚ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʭʨʘʥʠʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ, ʥʦ ʠ ʟʘʱʠʱʘʪʴ.  

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʘʣʠʟʘ ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ [3]:   

1. ʉʠʩʪʝʤʘ ʩʙʦʨʘ ʜʘʥʥʳʭ: 

a) ɸʜʘʧʪʠʚʥʘʷ ʦʥʪʦʣʦʛʠʷ ï ʦʪʦʙʨʘʞʘʝʪ ʩʚʷʟʠ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʧʦʥʷʪʠʷʤʠ ʠ 

ʛʝʥʝʨʠʨʫʝʪ ʥʫʞʥʳʝ ʩʠʩʪʝʤʳ, ʮʝʣʠ ʠ ʘʣʛʦʨʠʪʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʫʯʘʶʱʠʭʩʷ. 

b) ʈʘʩʯʝʪʥʳʡ ʙʣʦʢ ï ʦʙʨʘʙʘʪʳʚʘʝʪ ʜʘʥʥʳʝ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠ ʧʘʨʘʣʣʝʣʴʥʦ 

ʘʥʘʣʠʟʠʨʫʝʪ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

2.  ʉʠʩʪʝʤʘ ʚʳʚʦʜʘ: 

a) ʇʩʠʭʦʤʝʪʨʠʯʝʩʢʠʡ ʙʣʦʢ: ʦʮʝʥʠʚʘʝʪ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʦʙʫʯʘʶʱʝʛʦʩʷ, 

ʧʦʜʩʪʨʘʠʚʘʝʪ ʧʘʨʘʤʝʪʨʳ ʢʦʥʪʝʥʪʘ. ʉ ʢʘʞʜʳʤ ʥʦʚʳʤ ʫʨʦʚʥʝʤ ʠʥʬʦʨʤʘʮʠʷ ʦʙ 

ʦʙʫʯʘʶʱʠʭʩʷ ʩʪʘʥʦʚʠʪʩʷ ʚ ʨʘʟʳ ʪʦʯʥʝʡ.  

b) ɹʣʦʢ ʩʪʨʘʪʝʛʠʠ ʦʙʫʯʝʥʠʷ: ʦʮʝʥʠʚʘʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʢ 
ʠʟʤʝʥʝʥʠʷʤ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ, ʪʝʤʧʝ, ʦʮʝʥʠʚʘʥʠʠ ʠ ʜʨ. 

c)  ɹʣʦʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ: ʦʙʲʝʜʠʥʷʝʪ ʚʩʝ ʵʪʠ ʜʘʥʥʳʝ ʠ ʧʝʨʝʜʘʝʪ ʚ ʩʠʩʪʝʤʫ ʩʙʦʨʘ 
ʜʘʥʥʳʭ. 

3. ʉʠʩʪʝʤʘ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ:  

a) ɹʣʦʢ ʨʝʢʦʤʝʥʜʘʮʠʡ: ʩʦʦʙʱʘʝʪ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ, ʢʦʨʨʝʢʪʠʨʫʝʪ ʮʝʣʠ, 

ʦʮʝʥʠʚʘʝʪ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʩʪʝʧʝʥʴ ʚʦʚʣʝʯʝʥʠʷ ʠ ʪ.ʜ.  

b) ɹʣʦʢ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʦʛʥʦʟʦʚ: ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʩʢʦʨʦʩʪʴ ʠ ʚʝʨʦʷʪʥʦʩʪʴ 
ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ (ʥʘʧʨʠʤʝʨ, ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʙʫʯʘʶʱʠʡʩʷ ʧʨʦʡʜʝʪ ʪʝʢʩʪ ʥʘ 70%), 

ʦʞʠʜʘʝʤʫʶ ʦʮʝʥʢʫ, ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʠ ʜʨ.  

c) ɽʜʠʥʘʷ ʠʩʪʦʨʠʷ ʦʙʫʯʝʥʠʷ: ʣʠʯʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʫʯʠʪʳʚʘʶʱʘʷ 

ʫʩʧʝʭʠ ʚ ʨʘʟʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ ʠ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʝʜʠʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʦʩʪʦʷʱʝʝ ʠʟ: 

- ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʙʥʳʤ ʧʨʦʮʝʩʩʦʤ. 

- ʉʠʩʪʝʤʳ ʬʠʥʘʥʩʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ. 

- ʉʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ.  

- Web-ʧʦʨʪʘʣ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ, ʩ ʩʠʩʪʝʤʦʡ ʣʠʯʥʳʭ ʢʘʙʠʥʝʪʦʚ ʜʣʷ 

ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʦʙʫʯʘʶʱʠʭʩʷ, ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ. 

- ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʙʠʙʣʠʦʪʝʯʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

- ʉʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʦʙʫʯʘʶʱʠʭʩʷ 

ʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʧʨʦʭʦʜʷʱʠʭ ʧʝʨʝʦʙʫʯʝʥʠʝ ʠʣʠ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

- ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. 

- ʉʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʠ ʢʦʥʪʨʦʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʠ ʦʢʘʟʘʥʥʳʭ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʠʥʳʭ ʫʩʣʫʛ. 

ʃʶʙʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴ ʭʨʘʥʝʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ, ʪʘʢ ʢʘʢ ʩʠʩʪʝʤʳ çɹʦʣʴʰʠʭ ʜʘʥʥʳʭè ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʳʤʠ ʠ 

ʛʝʪʝʨʦʛʝʥʥʳʤʠ [4].  ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʘʞʥʳʝ ʟʘʜʘʯʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ çɹʦʣʴʰʠʭ ʜʘʥʥʳʭè: 

- ʋʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ; 

- ɹʝʟʦʧʘʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ; 

- ɺʘʣʠʜʘʮʠʷ ʠʩʪʦʯʥʠʢʦʚ ʠ ʬʠʣʴʪʨʘʮʠʷ. 

ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ çɹʦʣʴʰʠʭ ʜʘʥʥʳʭè ʚʦʟʥʠʢʘʶʪ 

ʪʦʛʜʘ, ʢʦʛʜʘ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʧʦʣʫʯʘʝʪ ʜʦʩʪʫʧ ʢ ʙʘʟʘʤ ʜʘʥʥʳʭ, ʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ 
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ʮʝʣʦʩʪʥʦʩʪʠ, ʜʦʩʪʫʧʥʦʩʪʠ, ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ. ʆʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʨʠʩʢʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʪʦʯʥʠʢʘʤʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʵʪʦ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ. ʀʟ-ʟʘ ʥʝ 

ʧʨʦʜʫʤʘʥʥʦʡ ʠʣʠ ʥʝʥʘʜʣʝʞʘʱʠʤ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʫʪʝʯʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʦ ʤʝʨʝ 

ʨʘʟʚʠʪʠʷ ʩʬʝʨʳ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʜʦʣʞʥʳ ʨʘʟʚʠʚʘʪʴʩʷ ʩʬʝʨʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠ 

ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ [1, ʩ.37].   

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʳ ʩʠʩʪʝʤʳ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩʦʙʠʨʘʪʴ ʠ ʫʧʨʘʚʣʷʪʴ ʦʛʨʦʤʥʳʤʠ ʦʙʲʝʤʘʤʠ ʨʘʟʥʦʨʦʜʥʳʭ ʜʘʥʥʳʭ ʧʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ.  

ɺʦʧʨʦʩʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʠʩʪʝʤ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ ʧʦʢʘ ʫʜʝʣʷʝʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʥʠʤʘʥʠʷ ð ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʝʢʪʦʚ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʠ 

ʨʝʘʣʠʟʫʶʪʩʷ ʙʝʟ ʦʛʣʷʜʢʠ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʯʪʦ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ 

ʧʨʠʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʩʨʦʢʦʚ ʠ ʩʪʦʠʤʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤ ʟʘʱʠʪʳ, ʘ 

ʠʥʦʛʜʘ ʠ ʢ ʙʦʣʝʝ ʧʝʯʘʣʴʥʳʤ ʜʣʷ ʙʠʟʥʝʩʘ ʧʦʩʣʝʜʩʪʚʠʷʤ. ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʠʟʥʘʯʘʣʴʥʦ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʠʟ ʙʠʟʥʝʩ-ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʝʢʪʳ ʤʦʛʫʪ ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ ʥʦʚʳʝ ʙʠʟʥʝʩ-

ʨʠʩʢʠ [5].  
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ʇʆʅʗʊʀɽ ʀ ɿʅɸʏɽʅʀɽ ʉʀʉʊɽʄʓ ʇʈɽɼɺɸʈʀʊɽʃʔʅʆɻʆ 

ʀʅʌʆʈʄʀʈʆɺɸʅʀʗ ʊɸʄʆɾɽʅʅʓʍ ʆʈɻɸʅʆɺ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʦʥʷʪʠʝ ʠ ʟʥʘʯʝʥʠʝ ʩʠʩʪʝʤʳ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ. ɺʳʜʝʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʦʧʨʝʜʝʣʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ.  

ʇʨʝʜʩʪʘʚʣʝʥʳ ʚʳʚʦʜʳ ʧʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ, ʪʘʤʦʞʝʥʥʳʝ ʦʨʛʘʥʳ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ɸשʜʘʪʧʘ. ɸʪʘʣʤʳʰ ʤʘץʘʣʘʜʘ ʢʝʜʝʥ ʦʨʛʘʥʜʘʨʳʥ ʘʣʜʳʥ ʘʣʘ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʞװʡʝʩʽ 

 שʡʝʥʽ ʧʘʡʜʘʣʘʥʫʜʳװʣ ʞײʘʥ. ɹסʘʨʘʩʪʳʨʳʣץ ʳסʳʟʜʳʣʳשʤʘ שʳʤʳ ʞᴅʥʝ ʦʥʳסײ

ʙʘʩʳʤʜʳץʪʘʨʳ ʙᴇʣʽʧ ʢᴇʨʩʝʪʽʣʛʝʥ, ʦʥʳ ʞʝʪʽʣʜʽʨʫʜʽש ʙʘסʳʪʪʘʨʳ ʘʥʳץʪʘʣסʘʥ. ɾװʨʛʽʟʽʣʛʝʥ 

ʟʝʨʪʪʝʫʣʝʨ ʙʦʡʳʥʰʘ ʪײʞʳʨʳʤʜʘʨ ײʩʳʥʳʣסʘʥ. 

http://ru.datasides.com/big-data-analytic-tools/
https://www.slideshare/
https://www.kdnuggets.com/2017/12/big-data-main-developments-2017-key-trends-2018.html
https://www.kdnuggets.com/2017/12/big-data-main-developments-2017-key-trends-2018.html
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ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʘʣʜʳʥ ʘʣʘ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ, ʢʝʜʝʥ ʦʨʛʘʥʜʘʨʳ, ʘץʧʘʨʘʪʪʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ. 

Abstract. In this article, the concept and significance of the system of preliminary 

informing customs authorities were considered. Advantages of using this system are highlighted, 

directions for improvement are defined. The conclusions on the conducted research are 

presented. 

Key words: preliminary information, customs authorities, information technology. 

 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʪʘʤʦʞʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ ʦ 

ʚʚʦʟʝ ʪʦʚʘʨʦʚ ʥʘ ʥʘʮʠʦʥʘʣʴʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʦʪʜʝʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʠʣʠ ʝʜʠʥʫʶ 

ʪʘʤʦʞʝʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʩʦʦʙʱʝʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚ ʦʙʫʩʣʦʚʣʝʥʘ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʘʥʳ ʠʣʠ 

ʛʨʫʧʧʳ ʩʪʨʘʥ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʯʠʥʘʤʠ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʚʠʪʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʟʚʘʥʘ ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʯʠʥʘʤʠ: 

1. ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʦʪ ʧʨʦʷʚʣʝʥʠʡ 

ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, ʘʛʨʝʩʩʠʠ ʠ ʧʨʠʥʫʞʜʝʥʠʷ, ʫʛʨʦʟ ʪʝʨʨʦʨʠʟʤʘ, ʪʦʨʛʦʚʣʠ 

ʦʨʫʞʠʝʤ, ʥʘʨʢʦʪʠʢʘʤʠ, ʣʶʜʴʤʠ ʠ ʜʨ. 

2. ʉʪʨʝʤʣʝʥʠʝ ʢ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʫʩʢʦʨʝʥʠʶ ʩʦʚʝʨʰʝʥʠʷ ʪʘʤʦʞʝʥʥʳʭ ʦʧʝʨʘʮʠʡ, 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʘʤʦʞʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʤʦʞʝʥʥʳʝ 

ʦʨʛʘʥʳ ʧʦʣʫʯʘʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʠʤ ʩʚʝʜʝʥʠʷ ʜʦ ʧʨʠʙʳʪʠʷ ʪʦʚʘʨʦʚ ʚ ʤʝʩʪʦ ʧʝʨʝʤʝʱʝʥʠʷ 

ʠʭ ʯʝʨʝʟ ʪʘʤʦʞʝʥʥʫʶ ʛʨʘʥʠʮʫ. ɼʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʠ ʧʨʠʥʠʤʘʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʧʦ ʜʝʡʩʪʚʠʷʤ 

ʪʘʤʦʞʝʥʥʦʛʦ ʦʨʛʘʥʘ ʧʦ ʧʨʠʙʳʪʠʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʘʤʦʞʝʥʥʳʝ 

ʦʨʛʘʥʳ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʷʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʬʦʨʤʳ ʪʘʤʦʞʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ: 

Å ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʘʷ ʧʦʜʘʯʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

Å ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʠʤʝʥʥʦ ʧʦʣʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʝʝ ʚʩʝʤ 

ʧʝʨʝʚʦʟʦʯʥʳʤ ʠ ʢʦʤʤʝʨʯʝʩʢʠʤ ʜʦʢʫʤʝʥʪʘʤ. 

ɻʦʚʦʨʷ ʦ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʫʱʝʩʪʚʝʥʥʫʶ ʜʝʪʘʣʴ: 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʣʞʥʦ ʧʨʦʠʩʭʦʜʠʪʴ ʥʝ ʪʦʣʴʢʦ ʚ 

ʠʥʪʝʨʝʩʘʭ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʥʦ ʠ ʙʳʪʴ ʚʦʟʤʦʞʥʳʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʨʫʛʠʤʠ 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʤʠ ʦʨʛʘʥʘʤʠ, ʧʨʠʥʠʤʘʶʱʠʤʠ ʫʯʘʩʪʠʝ ʚ ʦʮʝʥʢʝ ʨʠʩʢʦʚ ʧʝʨʝʤʝʱʝʥʠʷ 

ʪʦʚʘʨʦʚ ʚ ʮʝʧʦʯʢʝ ʧʦʩʪʘʚʦʢ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʩʦʩʪʘʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʷʝʤʦʡ ʧʨʠ ʚʚʦʟʝ ʪʦʚʘʨʦʚ ʥʘ ʪʘʤʦʞʝʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʉʦʶʟʘ ʣʠʙʦ 

ʚʳʚʦʟʝ ʩ ʪʘʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ, ʥʘ ʢʦʪʦʨʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʧʝʨʝʚʦʟʢʘ ʪʦʚʘʨʦʚ, ʩʪʨʫʢʪʫʨʘ ʠ ʬʦʨʤʘʪ ʪʘʢʦʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʦʨʷʜʦʢ ʝʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʝʰʝʥʠʷʤʠ ɽʕʂ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʷʟʘʪʝʣʴʥʦʤʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤʫ ʠʥʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʜʣʝʞʘʪ 

ʪʦʚʘʨʳ, ʚʚʦʟʠʤʳʝ ʘʚʪʦʤʦʙʠʣʴʥʳʤ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʠ ʚʦʟʜʫʰʥʳʤ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ. 

ʇʦʩʣʝʜʫʶʱʝʝ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʤʦʞʝʥʥʳʭ 

ʦʨʛʘʥʦʚ ʥʘʰʣʦ ʦʪʨʘʞʝʥʠʝ ʚ ʊʘʤʦʞʝʥʥʦʤ ʢʦʜʝʢʩʝ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ. 

ʉʪʘʪʴʷ 11 ʊʂ ɽɸʕʉ ʦʧʨʝʜʝʣʷʝʪ ʦʙʱʠʝ ʨʘʤʢʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʥʘʜʝʣʷʝʪ ɽʚʨʘʟʠʡʩʢʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʢʦʤʠʩʩʠʶ ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʧʦ ʧʨʠʥʷʪʠʶ ʨʷʜʘ 

ʨʝʰʝʥʠʡ ʧʦ ʵʪʦʡ ʪʝʤʘʪʠʢʝ. 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʊʂ ɽɸʕʉ ʮʝʣʴʶ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʪʘʤʦʞʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʩʚʝʜʝʥʠʡ ʦ ʪʦʚʘʨʘʭ, ʧʣʘʥʠʨʫʝʤʳʭ ʢ 

ʧʝʨʝʤʝʱʝʥʠʶ ʯʝʨʝʟ ʪʘʤʦʞʝʥʥʫʶ ʛʨʘʥʠʮʫ ʉʦʶʟʘ, ʜʣʷ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʠ ʧʨʠʥʷʪʠʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʦ ʚʳʙʦʨʝ ʦʙʲʝʢʪʦʚ, ʬʦʨʤ ʪʘʤʦʞʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʤʝʨ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʦʚʝʜʝʥʠʝ ʪʘʤʦʞʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʜʦ ʧʨʠʙʳʪʠʷ ʪʦʚʘʨʦʚ ʥʘ 

ʪʘʤʦʞʝʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʉʦʶʟʘ. [1] 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴʩʷ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʘ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʘ, ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ ʪʘʤʦʞʝʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʫʚʝʜʦʤʣʝʥʠʝʤ ʦ ʧʨʠʙʳʪʠʠ ʪʦʚʘʨʦʚ ʥʘ ʪʘʤʦʞʝʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʉʦʶʟʘ, ʧʦʤʝʱʝʥʠʝʤ 

ʪʦʚʘʨʦʚ ʥʘ ʚʨʝʤʝʥʥʦʝ ʭʨʘʥʝʥʠʝ, ʪʘʤʦʞʝʥʥʳʤ ʜʝʢʣʘʨʠʨʦʚʘʥʠʝʤ, ʘ ʪʘʢʞʝ ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ 

ʠʥʳʭ ʪʘʤʦʞʝʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʂʦʤʠʩʩʠʝʡ. 

ʆʙʲʝʤ ʩʚʝʜʝʥʠʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʚʝʜʝʥʠʷʤ, ʚʥʦʩʠʤʳʤ ʜʝʢʣʘʨʘʥʪʦʤ ʚ ʧʦʣʷ ʬʦʨʤʳ ʧʘʩʩʘʞʠʨʩʢʦʡ ʪʘʤʦʞʝʥʥʦʡ ʜʝʢʣʘʨʘʮʠʠ, 

ʫʪʚʝʨʞʜʝʥʥʦʡ ʨʝʰʝʥʠʝʤ ʂʦʤʠʩʩʠʠ ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ ʦʪ 16.06.2010 ʛ. ȥ  287 çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʬʦʨʤʳ ʧʘʩʩʘʞʠʨʩʢʦʡ ʪʘʤʦʞʝʥʥʦʡ ʜʝʢʣʘʨʘʮʠʠ ʠ ʧʦʨʷʜʢʘ ʟʘʧʦʣʥʝʥʠʷ 

ʧʘʩʩʘʞʠʨʩʢʦʡ ʪʘʤʦʞʝʥʥʦʡ ʜʝʢʣʘʨʘʮʠʠè. 

ʉʚʝʜʝʥʠʷ ʫʢʘʟʳʚʘʶʪʩʷ ʥʘ ʨʫʩʩʢʦʤ ʠʣʠ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʥʝ ʧʨʝʜʩʪʘʚʣʷʪʴʩʷ ʚ ʦʪʥʦʰʝʥʠʠ: 

1) ʪʦʚʘʨʦʚ ʜʣʷ ʣʠʯʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʧʝʨʝʤʝʱʘʝʤʳʭ ʯʝʨʝʟ ʪʘʤʦʞʝʥʥʫʶ ʛʨʘʥʠʮʫ 

ʉʦʶʟʘ ʬʠʟʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ; 

2) ʪʦʚʘʨʦʚ, ʧʝʨʝʩʳʣʘʝʤʳʭ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʦʯʪʦʚʳʭ ʦʪʧʨʘʚʣʝʥʠʷʭ; 

3) ʪʦʚʘʨʦʚ, ʫʢʘʟʘʥʥʳʭ ʚ ʧʫʥʢʪʝ 1 ʩʪʘʪʴʠ 296 ʊʂ ɽɸʕʉ; 

4) ʪʦʚʘʨʦʚ, ʧʝʨʝʤʝʱʘʝʤʳʭ ʜʣʷ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ, 

ʘʚʘʨʠʡ ʠ ʢʘʪʘʩʪʨʦʬ; 

5) ʚʦʠʥʩʢʠʭ ʛʨʫʟʦʚ, ʩʪʘʪʫʩ ʢʦʪʦʨʳʭ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʨʦʧʫʩʢʦʤ (ʚʦʠʥʩʢʠʤ 

ʧʨʦʧʫʩʢʦʤ), ʚʳʜʘʥʥʳʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʛʦʩʫʜʘʨʩʪʚʘ-ʯʣʝʥʘ; 

6) ʪʦʚʘʨʦʚ, ʧʦʤʝʱʘʝʤʳʭ ʧʦʜ ʩʧʝʮʠʘʣʴʥʫʶ ʪʘʤʦʞʝʥʥʫʶ ʧʨʦʮʝʜʫʨʫ ʚ ʤʝʩʪʝ 

ʧʨʠʙʳʪʠʷ; 

7) ʪʦʚʘʨʦʚ ʉʦʶʟʘ, ʧʝʨʝʚʦʟʠʤʳʭ ʯʝʨʝʟ ʪʝʨʨʠʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚ, ʥʝ ʷʚʣʷʶʱʠʭʩʷ 

ʯʣʝʥʘʤʠ ʉʦʶʟʘ; 

8) ʪʦʚʘʨʦʚ, ʧʝʨʝʤʝʱʘʝʤʳʭ ʯʝʨʝʟ ʪʘʤʦʞʝʥʥʫʶ ʛʨʘʥʠʮʫ ʉʦʶʟʘ ʠ ʚʚʦʟʠʤʳʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʶ ʉʕɿ, ʧʨʝʜʝʣʳ ʢʦʪʦʨʦʡ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʩʦʚʧʘʜʘʶʪ ʩ ʫʯʘʩʪʢʘʤʠ 

ʪʘʤʦʞʝʥʥʦʡ ʛʨʘʥʠʮʳ ʉʦʶʟʘ, ʝʩʣʠ ʵʪʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʛʦʩʫʜʘʨʩʪʚʘ-

ʯʣʝʥʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʦʛʦ ʩʦʟʜʘʥʘ ʪʘʢʘʷ ʉʕɿ; 

9) ʠʥʳʭ ʪʦʚʘʨʦʚ ʚ ʩʣʫʯʘʷʭ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʂʦʤʠʩʩʠʝʡ. [1] 

ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʪʘʤʦʞʝʥʥʳʝ ʦʨʛʘʥʳ ʧʦʩʨʝʜʩʪʚʦʤ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ɼʣʷ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʧʦʜʘʯʘ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ çʇʦʨʪʘʣʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʚʝʜʝʥʠʡ ʬʠʟʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ ʚ ʪʘʤʦʞʝʥʥʳʝ ʦʨʛʘʥʳè, ʜʣʷ 

ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ï çʉʝʨʚʠʩʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ (ʇʦʨʪʘʣ ʕʇʀ)è. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʕʇʀ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 2 ʵʪʘʧʘ: 

Å ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʝʨʝʜʘʯʘ ʕʇʀ ʜʣʷ ʮʝʣʝʡ ʧʦʣʫʯʝʥʠʷ ʫʥʠʢʘʣʴʥʦʛʦ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʥʦʤʝʨʘ ʧʝʨʝʚʦʟʢʠ (ʋʀʅʇ); 

Å ʫʪʚʝʨʞʜʝʥʠʝ ʕʇʀ ʚ ʢʘʯʝʩʪʚʝ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʧʠʠ ʪʨʘʥʟʠʪʥʦʡ ʜʝʢʣʘʨʘʮʠʠ. 

ʇʦʣʫʯʝʥʠʝ ʋʀʅʇ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʕʇʀ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʛʘʨʘʥʪʠʨʫʝʪ ʫʩʢʦʨʝʥʥʳʡ 

ʧʦʨʷʜʦʢ ʪʘʤʦʞʝʥʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʪʨʘʥʟʠʪʘ ʧʦ ɽʜʠʥʦʡ ʪʘʤʦʞʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʅʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʕʇʀ ʧʦʜʣʝʞʠʪ ʪʦʣʴʢʦ ʬʦʨʤʘʪʥʦ-ʣʦʛʠʯʝʩʢʦʤʫ ʢʦʥʪʨʦʣʶ ʚ ʩʠʩʪʝʤʝ 

ʘʥʘʣʠʟʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʘ ʢʦʥʪʨʦʣʴ ʩʦʜʝʨʞʘʥʠʷ ʧʦ ʦʙʲʝʤʫ ʠ 
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ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʘʥʥʳʭ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʜʦʣʞʥʦʩʪʥʦʛʦ ʣʠʮʘ 

ʪʘʤʦʞʝʥʥʦʛʦ ʦʨʛʘʥʘ ʚ ʧʫʥʢʪʝ ʧʨʦʧʫʩʢʘ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʣʫʯʠʣʦ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚʦ 

ʚʩʝʤ ʤʠʨʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʤʦʞʝʥʥʳʭ 

ʦʨʛʘʥʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʪʘʤʦʞʝʥʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ, ʩʚʦʜʷ ʢ ʤʠʥʠʤʫʤʫ 

ʚʨʝʤʝʥʥʳʝ ʠʟʜʝʨʞʢʠ ʫʯʘʩʪʥʠʢʦʚ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʠ ʚʚʦʟʝ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʦʶʟʘ ʪʦʚʘʨʦʚ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ 80% ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʝʨʝʤʝʱʘʝʤʳʭ ʪʦʚʘʨʘʭ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ, ʧʨʠ ʚʚʦʟʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ï 98-99% 

ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. [2] ɼʘʥʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʠʪʠʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʝ ʪʦʣʴʢʦ ʩʦ ʩʪʦʨʦʥʳ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʥʦ ʠ ʩʦ ʩʪʦʨʦʥʳ ʩʫʙʲʝʢʪʦʚ 

ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʕʣʝʢʪʨʦʥʥʦʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ ʦʩʥʦʚʫ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʨʘʥʟʠʪʥʦʡ ʜʝʢʣʘʨʘʮʠʠ. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʦʯʝʚʠʜʥʘ: ʜʘʥʥʘʷ ʧʨʦʮʝʜʫʨʘ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ, ʨʘʩʧʦʣʘʛʘʷ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʵʪʦʛʦ ʚʨʝʤʝʥʝʤ, ʝʱʝ ʜʦ 

ʧʨʠʙʳʪʠʷ ʪʦʚʘʨʘ ʚʩʝʩʪʦʨʦʥʥʝ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʩʚʷʟʘʥʥʦʛʦ ʩ ʝʛʦ ʧʝʨʝʤʝʱʝʥʠʝʤ ʨʠʩʢʘ 

ʥʝʩʦʙʣʶʜʝʥʠʷ ʪʘʤʦʞʝʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʫʥʢʪʝ ʧʨʠʙʳʪʠʷ ʪʘʤʦʞʝʥʥʠʢ ʩʚʝʨʷʝʪ ʩʚʝʜʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ 

ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʠʥʬʦʨʤʠʨʦʚʘʥʠʠ, ʩ ʜʘʥʥʳʤʠ, ʩʦʜʝʨʞʘʱʠʤʠʩʷ ʚ 

ʪʦʚʘʨʦʩʦʧʨʦʚʦʜʠʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʘʭ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʥʘ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʦʧʝʨʘʮʠʡ ʢʦʥʪʨʦʣʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʦʤʥʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ, ʢʘʢ ʜʣʷ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʪʘʢ ʠ ʜʣʷ 

ʫʯʘʩʪʥʠʢʦʚ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʪʘʤʦʞʝʥʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ 

ʪʘʤʦʞʝʥʥʳʝ ʦʨʛʘʥʳ ʧʦʣʫʯʘʶʪ ʩʚʝʜʝʥʠʷ ʦ ʪʦʚʘʨʘʭ ʝʱʝ ʜʦ ʠʭ ʧʨʠʙʳʪʠʷ ʚ ʤʝʩʪʦ 

ʧʝʨʝʤʝʱʝʥʠʷ ʯʝʨʝʟ ʪʘʤʦʞʝʥʥʫʶ ʛʨʘʥʠʮʫ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʘʤʦʞʝʥʥʳʝ ʦʨʛʘʥʳ, ʧʦʣʫʯʠʚ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʢ ʚʚʦʟʫ ʪʦʚʘʨʘʭ, ʤʦʛʫʪ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ 

ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʳʝ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʝʨʝʤʝʱʝʥʠʝʤ ʜʘʥʥʳʭ ʪʦʚʘʨʦʚ ʯʝʨʝʟ ʪʘʤʦʞʝʥʥʫʶ 

ʛʨʘʥʠʮʫ, ʠ ʦʧʨʝʜʝʣʠʪʴ ʦʙʲʝʢʪʳ ʠ ʬʦʨʤʳ ʪʘʤʦʞʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ.  

ʉ 1-ʛʦ ʬʝʚʨʘʣʷ 2018 ʛ. ʩʪʘʣʘ ʜʦʩʪʫʧʥʘ ʥʦʚʘʷ ʩʭʝʤʘ ʧʦʜʘʯʠ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʕʇʀ) ʚ ʪʘʤʦʞʝʥʥʳʝ ʦʨʛʘʥʳ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʯʝʨʝʟ 

ʆʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ (ʆɸʀʉ). 

ʉʠʩʪʝʤʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ - ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠ ʥʘʠʙʦʣʝʝ 

ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʘʟʚʠʪʠʷ ʆɸʀʉ, ʢʦʪʦʨʳʡ ʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

ʈʘʟʚʠʚʘʷ ʩʠʩʪʝʤʫ ʇʀ, ɻʊʂ ʈɹ ʩʪʨʝʤʠʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʢ ʫʧʨʦʱʝʥʠʶ ʩʘʤʦʡ 

ʧʨʦʮʝʜʫʨʳ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʆɸʀʉ. ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʇʀ ʪʘʤʦʞʝʥʥʳʭ 

ʦʨʛʘʥʦʚ ʦ ʧʝʨʝʤʝʱʘʝʤʳʭ ʪʦʚʘʨʘʭ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ ʧʦʟʚʦʣʷʝʪ:  

Å ʫʧʨʦʩʪʠʪʴ ʠ ʧʦʚʳʩʠʪʴ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʪʘʤʦʞʝʥʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ; 

Å ʩʦʢʨʘʪʠʪʴ ʩʨʦʢ ʚʳʧʦʣʥʝʥʠʷ ʪʘʤʦʞʝʥʥʳʭ ʬʦʨʤʘʣʴʥʦʩʪʝʡ ʚ ʧʫʥʢʪʘʭ ʧʨʦʧʫʩʢʘ 

ʯʝʨʝʟ ɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʛʨʘʥʠʮʫ ʜʦ 15-20 ʤʠʥ.; 

Å ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʜʫʨʫ ʧʦʣʫʯʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ 

ʪʨʘʥʟʠʪʥʦʡ ʜʝʢʣʘʨʘʮʠʠ; 

Å ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

Å ʢʦʤʧʣʝʢʩʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʝʨʝʚʦʟʢʠ ʪʦʚʘʨʦʚ; 

Å ʫʩʢʦʨʠʪʴ ʜʦʩʪʘʚʢʫ ʪʦʚʘʨʘ ʧʦʪʨʝʙʠʪʝʣʶ. 
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ʉ.ʍ. ʈʘʭʤʘʪʦʚ1,ʘ 

1ʀʥʩʪʠʪʫʪ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, ʛ. ʊʘʰʢʝʥʪ 
ʘjaasiren@mail.ru  

ʆʉʆɹɽʅʅʆʉʊʀ ʕʃɽʂʊʈʆʄɸɻʅʀʊʅʓʍ ʇʈʀɹʆʈʆɺ, ʌʀʂʉʀʈʋʖʑʀʍ 

ʋʊɽʏʂʋ ɻɸɿɸ 

 ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʧʨʠʙʦʨʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʬʠʢʩʠʨʦʚʘʥʠʷ ʫʪʝʯʢʠ ʛʘʟʘ, ʠʟʣʦʞʝʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʢʘʪʫʰʢʠ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʠʟʤʝʨʷʝʤʳʤ ʪʦʢʦʤ, ʩʦ ʩʪʘʣʴʥʳʤ ʩʝʨʜʝʯʥʠʢʦʤ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʩʠʩʪʝʤʳ, ʥʝʧʦʜʚʠʞʥʘʷ ʢʘʪʫʰʢʘ, 

ʩʧʠʨʘʣʴʥʘʷ ʧʨʫʞʠʥʘ, ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʩʪʘʣʴʥʦʡ ʩʝʨʜʝʯʥʠʢ. 

 Abstract. Basic principles of electromagnetic devices operation which are designed to 

fix the leakage of gas are discussed, coil magnetic field interaction created by the measured 

current with a steel core is described. 

 Key words: electromagnetic systems, fixed coils, spiral spring, magnetic field, steel 

core. 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʛʘʟʜʳש ʢʝʤʫʽʥ ʙʝʣʛʽʣʝʡʪʽʥ ʵʣʝʢʪʨʣʽʤʘʛʥʠʪʪʽ ʘʩʧʘʧʪʘʨʜʳש 

ʞײʤʳʩʳʥʳש ʥʝʛʽʟʛʽ ʧʨʠʥʮʠʧʪʝʨʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ, ᴇʣʰʝʛʽʰ ʪʦʢʧʝʥ ʞʘʩʘʣסʘʥ, ᴇʟʝʢ 

ʪʝʤʽʨʜʽש ʰʘʨסʳʩʳʥʳש ʤʘʛʥʠʪʪʽʢ ᴇʨʽʩʽʥʽש ᴇʟʘʨʘ ᴅʨʝʢʝʪʽ ʙʘʷʥʜʘʣסʘʥ 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʵʣʝʢʪʨʣʽ ʤʘʛʥʠʪʪʽ ʞװʡʝʣʝʨ, ץʦʟסʘʣʤʘʡʪʳʥ ʰʘʨסʳ, ʰʠʳʨʰʳץ 

ʩʝʨʽʧʧʝ, ʤʘʛʥʠʪʪʽʢ ᴇʨʽʩ, ᴇʟʝʢ ʪʝʤʽʨ.   
 

 ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʧʨʠʙʦʨʦʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʠʩʪʝʤʳ ʦʩʥʦʚʘʥ ʥʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʢʘʪʫʰʢʠ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʠʟʤʝʨʷʝʤʳʤ ʪʦʢʦʤ, ʩʦ 

ʩʪʘʣʴʥʳʤ ʩʝʨʜʝʯʥʠʢʦʤ, ʧʦʤʝʱʝʥʥʳʤ ʚ ʵʪʦ ʧʦʣʝ. ʅʝʧʦʜʚʠʞʥʘʷ ʢʘʪʫʰʢʘ 1 (ʨʠʩ.1) 

ʩʦʩʪʦʠʪ ʠʟ ʢʘʨʢʘʩʘ ʩ ʥʘʚʠʪʦʡ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʤʝʜʥʦʡ ʧʨʦʚʦʣʦʢʦʡ ʠʣʠ ʤʝʜʥʦʡ ʣʝʥʪʦʡ. 

ʇʨʠ ʧʨʦʪʝʢʘʥʠʠ ʠʟʤʝʨʷʝʤʦʛʦ ʪʦʢʘ ʧʦ ʦʙʤʦʪʢʝ ʢʘʪʫʰʢʠ ʚ ʝʝ ʧʣʦʩʢʦʡ ʱʝʣʠ 2 

ʩʦʟʜʘʝʪʩʷ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. ɺʥʝ ʢʘʪʫʰʢʠ ʥʘ ʘʛʘʪʦʚʳʭ ʧʦʜʧʷʪʥʠʢʘʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʩʴ 

3 ʩ ʵʢʩʮʝʥʪʨʠʯʥʦ ʫʢʨʝʧʣʝʥʥʳʤ ʩʝʨʜʝʯʥʠʢʦʤ 4 ʠʟ ʤʘʛʥʠʪʦʤʷʛʢʦʡ ʩʪʘʣʠ ʩʦ ʩʪʨʝʣʢʦʡ 5. 

ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʢʘʪʫʰʢʠ ʥʘʤʘʛʥʠʯʠʚʘʝʪ ʩʝʨʜʝʯʥʠʢ ʠ ʚʪʷʛʠʚʘʝʪ ʝʛʦ ʚʥʫʪʨʴ ʱʝʣʠ, 

ʧʦʚʦʨʘʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʠ ʦʩʴ ʩʦ ʩʪʨʝʣʢʦʡ ʧʨʠʙʦʨʘ. ʕʪʦʤʫ ʧʦʚʦʨʦʪʫ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʟʘʢʨʫʯʠʚʘʶʱʘʷʩʷ ʩʧʠʨʘʣʴʥʘʷ ʧʨʫʞʠʥʘ 6, ʩʦʟʜʘʶʱʘʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʠʡ ʤʦʤʝʥʪ. 

https://docs.eaeunion.org/docs/ru-ru/01413569/itia_12042017
http://www.customs.gov.by/ru
http://scask.ru/book_s_phis2.php?id=48
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ʈʠʩ. 1 - ʅʝʧʦʜʚʠʞʥʘʷ ʢʘʪʫʰʢʘ 

 

ʇʫʩʪʴ ʢʘʪʫʰʢʘ ʩ ʪʦʢʦʤ I ʩʦʟʜʘʝʪ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʥʘʤʘʛʥʠʯʠʚʘʝʪ 

ʬʘʩʦʥʥʳʡ ʩʪʘʣʴʥʦʡ ʩʝʨʜʝʯʥʠʢ ʠ ʩʦʟʜʘʝʪ ʥʝʢʦʪʦʨʫʶ ʩʠʣʫ F, ʩʪʨʝʤʷʱʫʶʩʷ ʧʦʚʝʨʥʫʪʴ 

ʩʝʨʜʝʯʥʠʢ ʚʦʢʨʫʛ ʦʩʠ (ʨʠʩ. 2). 
 

 
 

ʈʠʩ. 2 - ʉʪʨʝʤʷʱʫʶʩʷ ʧʦʚʝʨʥʫʪʴ ʩʝʨʜʝʯʥʠʢ ʚʦʢʨʫʛ ʦʩʠ  

 

ʇʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʪʦʯʢʠ ʉ ʩʝʨʜʝʯʥʠʢʘ ʧʦ ʜʫʛʝ Ὠὰ ʙʫʜʝʪ ʩʦʚʝʨʰʝʥʘ ʨʘʙʦʪʘ 

 

Ὠὃ̃  ̑  ὊὨὰ  ὊὙὨ‌ȟ  

 

ʛʜʝ R - ʨʘʜʠʫʩ ʚʨʘʱʝʥʠʷ ʪʦʯʢʠ ʉ ʠ Ὠ‌ ʮʝʥʪʨʘʣʴʥʳʡ ʫʛʦʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʫʛʝ Ὠὰ. 
ʈʘʙʦʪʘ Ὠὃ̃  ̑ʩʦʚʝʨʰʘʝʪʩʷ ʟʘ ʩʯʝʪ  ɻ ʥʝʨʛʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʢʘʪʫʰʢʠ Ὠὡ̍  ʧʦʵʪʦʤʫ 
 

Ὠὡ̍  ὊὙὨ‌ȟ 
ʠʣʠ 

 =FR, 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ὡ̍   ȟ ʧʦʣʫʯʠʤ: 

˙̃ ̑  
ὍὨὒ

ςὨ‌
Ȣ 

http://scask.ru/book_s_phis2.php?id=48
http://edu.alnam.ru/book_dmath.php?id=239
http://scask.ru/book_s_phis2.php?id=75
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ʇʦʚʦʨʦʪʫ ʩʝʨʜʝʯʥʠʢʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʝʪ ʩʧʠʨʘʣʴʥʘʷ ʧʨʫʞʠʥʘ, ʩʦʟʜʘʚʘʷ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʠʡ ʤʦʤʝʥʪ 
 

 ̇̐  ̑ Ὧ‌ȟ       
 

ʛʜʝ k - ʞʝʩʪʢʦʩʪʴ ʧʨʫʞʠʥʳ, ʘ ‌ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʩʝʨʜʝʯʥʠʢʘ. ʊʦʛʜʘ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ 

ʨʘʚʥʦʚʝʩʠʷ ˙̐ ̑ ˙̃ ,̑ 
 

‌ Ὅ 
Ὠὒ

ςὯὨ‌
Ȣ 

 

ɺʦʦʙʱʝ ʛʦʚʦʨʷ,  Æ‌ ʠ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʬʦʨʤʳ ʩʝʨʜʝʯʥʠʢʘ. ʇʦʣʦʞʠʚ ʚ 

ʧʨʝʜʝʣʘʭ ʧʦʚʦʨʦʪʘ ʩʝʨʜʝʯʥʠʢʘ  ὧέὲίὸ, ʧʦʣʫʯʠʤ: 
 

‌ ὧὍȟ 
 

ʛʜʝ      ὧ Ȣ      

  

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʰʢʘʣʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʨʠʙʦʨʘ ʥʝʨʘʚʥʦʤʝʨʥʘʷ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʦʥʘ  ʜʦʣʞʥʘ ʙʳʪʴ ʢʚʘʜʨʘʪʠʯʥʦʡ, ʪ. ʝ. ʩʞʘʪʦʡ ʚ ʥʘʯʘʣʝ ʠ ʨʘʩʪʷʥʫʪʦʡ ʚ ʢʦʥʮʝ. 

ʆʜʥʘʢʦ ʧʫʪʝʤ ʧʨʠʜʘʥʠʷ ʬʘʩʦʥʥʦʡ ʬʦʨʤʳ ʩʝʨʜʝʯʥʠʢʫ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʝʛʦ ʚ ʢʘʪʫʰʢʝ 

ʤʦʞʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪʴ ʭʘʨʘʢʪʝʨ ʰʢʘʣʳ, ʩʜʝʣʘʚ ʝʝ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʦʤʝʨʥʦʡ ʚ 

ʨʘʙʦʯʝʡ ʯʘʩʪʠ. 

ʅʘʧʨʘʚʣʝʥʠʝ ʦʪʢʣʦʥʝʥʠʷ ʩʪʨʝʣʢʠ ʧʨʠʙʦʨʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʪʦʢʘ ʚ 

ʢʘʪʫʰʢʝ, ʪʘʢ ʢʘʢ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʥʘʧʨʘʚʣʝʥʠʷ ʪʦʢʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʟʤʝʥʷʝʪʩʷ 

ʥʘʧʨʘʚʣʝʥʠʝ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʚʥʫʪʨʠ ʢʘʪʫʰʢʠ ʠ ʚ ʩʝʨʜʝʯʥʠʢʝ, ʘ ʭʘʨʘʢʪʝʨ ʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʧʨʠʪʷʛʠʚʘʥʠʝ) ʥʝ ʠʟʤʝʥʷʝʪʩʷ. ʕʪʦʪ ʞʝ ʚʳʚʦʜ ʩʣʝʜʫʝʪ ʠ ʠʟ ʚʳʨʘʞʝʥʠʷ 

ʚʨʘʱʘʶʱʝʛʦ ʤʦʤʝʥʪʘ, ʚ ʢʦʪʦʨʦʝ ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʚʭʦʜʠʪ ʚ ʢʚʘʜʨʘʪʝ. ʇʦʵʪʦʤʫ ʧʨʠʙʦʨʳ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠʛʦʜʥʳ ʠ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʪʦʢʦʚ. ʇʨʠ 

ʠʟʤʝʨʝʥʠʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʧʦʜʚʠʞʥʘʷ ʩʠʩʪʝʤʘ ʧʨʠʙʦʨʘ ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʥʘ ʥʝʢʦʪʦʨʳʡ 

ʫʛʦʣ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ ʚʨʘʱʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʟʘ ʧʝʨʠʦʜ. ʆʧʨʝʜʝʣʠʤ 

ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ ʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠʙʦʨʘ. 

ʇʫʩʪʴ ʠʟʤʝʨʷʝʤʳʡ ʪʦʢ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʟʘʢʦʥʫ 

 

Ὥ ὍÓÉÎ‫ὸȟ 
 

 ʪʦʛʜʘ ʤʛʥʦʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚʨʘʱʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʨʘʚʥʦ 

 

ά ὯὭȟ 
 

 ʘ ʩʨʝʜʥʝʝ ʟʘ ʧʝʨʠʦʜ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʤʦʤʝʥʪʘ 

 

ὓʩʨ ᷿ὯὭὨὸ ὯὍ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʨʘʱʘʶʱʝʛʦ ʤʦʤʝʥʪʘ, ʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘ 

ʧʦʜʚʠʞʥʫʶ ʩʠʩʪʝʤʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʨʠʙʦʨʘ ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʚʘʜʨʘʪʫ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʪ. ʝ. ὓʩʨ
 ὯὍȢ ʂʚʘʜʨʘʪʠʯʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 
ʧʨʠʙʦʨʘ ʦʪ ʪʦʢʘ ʠʤʝʝʪ ʧʨʦʩʪʦʝ ʬʠʟʠʯʝʩʢʦʝ ʦʙʲʷʩʥʝʥʠʝ: ʪʦʢ ʚ ʢʘʪʫʰʢʝ 

ʩʦʟʜʘʝʪ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʥʘʤʘʛʥʠʯʠʚʘʝʪ ʩʝʨʜʝʯʥʠʢ. ɺ ʨʝʟʫʣʴʪʘʪʝ, 

http://scask.ru/book_oet.php?id=31
http://scask.ru/book_s_phis2.php?id=100
http://sernam.ru/book_e_math.php?id=128
http://sernam.ru/book_e_math.php?id=128
http://scask.ru/book_s_phis2.php?id=100
http://scask.ru/book_s_phis2.php?id=48
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ʥʘʤʘʛʥʠʯʝʥʥʳʡ ʩʝʨʜʝʯʥʠʢ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʢʘʪʫʰʢʦʡ, ʧʨʠ ʵʪʦʤ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʴ 

ʩʝʨʜʝʯʥʠʢʘ ʠʟʤʝʥʷʝʪʩʷ ʚʤʝʩʪʝ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʪʦʢʘ ʚ ʢʘʪʫʰʢʝ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ  ʫʩʪʨʦʡʩʪʚʦ ʠ ʜʝʡʩʪʚʠʝ ʧʨʠʙʦʨʦʚ ʩ ʧʣʦʩʢʦʡ 

ʢʘʪʫʰʢʦʡ. ʇʦʤʠʤʦ ʵʪʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʧʦʣʫʯʠʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʧʨʠʙʦʨʳ ʩ ʢʨʫʛʣʦʡ ʢʘʪʫʰʢʦʡ (ʨʠʩ. 3). ʀʟʤʝʨʷʝʤʳʡ ʪʦʢ 

ʧʨʦʪʝʢʘʝʪ ʧʦ ʦʙʤʦʪʢʝ ʢʨʫʛʣʦʡ ʢʘʪʫʰʢʠ  ʠ ʩʦʟʜʘʝʪ ʚʥʫʪʨʠ ʥʝʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʚ 

ʢʦʪʦʨʦʤ ʧʦʤʝʱʘʶʪʩʷ ʜʚʘ ʩʪʘʣʴʥʳʭ ʩʝʨʜʝʯʥʠʢʘ: ʦʜʠʥ - ʥʝʧʦʜʚʠʞʥʳʡ 2, ʧʨʠʢʨʝʧʣʝʥʥʳʡ 

ʢ ʢʘʨʢʘʩʫ, ʜʨʫʛʦʡ - ʧʦʜʚʠʞʥʳʡ 3, ʩʚʷʟʘʥʥʳʡ ʩ ʦʩʴʶ ʧʨʠʙʦʨʘ.  

ɹʣʠʟʣʝʞʘʱʠʝ ʢʦʥʮʳ ʩʝʨʜʝʯʥʠʢʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʢʘʪʫʰʢʠ 

ʥʘʤʘʛʥʠʯʠʚʘʶʪʩʷ ʦʜʥʦʠʤʝʥʥʦ ʠ ʦʪʪʘʣʢʠʚʘʶʪʩʷ, ʚʳʟʳʚʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʠʟʤʝʨʷʝʤʦʤʫ ʪʦʢʫ ʧʦʚʦʨʦʪ ʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʠʚʝʜʝʥʥʳʝ ʨʘʩʩʫʞʜʝʥʠʷ, 

ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʧʨʠʙʦʨʘʤ ʩ ʧʣʦʩʢʦʡ ʢʘʪʫʰʢʦʡ, ʩʧʨʘʚʝʜʣʠʚʳ ʠ ʜʣʷ ʧʨʠʙʦʨʦʚ ʩ ʢʨʫʛʣʦʡ 

ʢʘʪʫʰʢʦʡ. 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʨʠʙʦʨʳ ʧʨʠʤʝʥʷʶʪʩʷ ʢʘʢ ʘʤʧʝʨʤʝʪʨʳ ʠ ʢʘʢ ʚʦʣʴʪʤʝʪʨʳ. ɺ 

ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʦʙʤʦʪʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʚʠʪʢʦʚ ʪʦʥʢʦʡ ʤʝʜʥʦʡ 

ʧʨʦʚʦʣʦʢʠ.  

ʇʨʠʤʝʥʝʥʠʝ ʩʪʘʣʴʥʳʭ ʩʝʨʜʝʯʥʠʢʦʚ ʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʨʠʙʦʨʘʭ ʚʳʟʳʚʘʝʪ 

ʨʘʟʥʳʝ ʧʦʢʘʟʘʥʠʷ ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ ʚ ʮʝʧʷʭ ʧʦʩʪʦʷʥʥʦʛʦ ʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʦʚ, ʪʘʢ ʢʘʢ 

ʚ ʮʝʧʷʭ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʜʦʙʘʚʣʷʶʪʩʷ ʧʦʪʝʨʠ ʥʘ ʛʠʩʪʝʨʝʟʠʩ ʠ ʥʘ ʚʠʭʨʝʚʳʝ ʪʦʢʠ. 

ʇʦʵʪʦʤʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʨʠʙʦʨʳ ʛʨʘʜʫʠʨʫʶʪ ʣʠʙʦ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʣʠʙʦ 

ʧʝʨʝʤʝʥʥʦʛʦ. 

 

ʈʠʩ. 3 ï ɺ ʣɻʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʨʠʙʦʨʘʭ ʧʨʠʤʝʥʷʶʪ ʘʩʪʘʪʠʯʝʩʢʠʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ 

ʤʝʭʘʥʠʟʤʳ 

http://scask.ru/book_s_phis2.php?id=48
http://lib.sernam.ru/book_u_phis2.php?id=23
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ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʧʦʛʨʝʰʥʦʩʪʠ ʦʪ ʛʠʩʪʝʨʝʟʠʩʘ ʩʝʨʜʝʯʥʠʢʠ ʥʝʢʦʪʦʨʳʭ ʧʨʠʙʦʨʦʚ 

(ʢʣʘʩʩ 0,2) ʠʟʛʦʪʦʚʣʷʶʪ ʠʟ ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʧʣʘʚʘ - ʧʝʨʤʘʣʣʦʷ ʩ ʦʩʦʙʦ ʤʘʣʳʤ ʟʥʘʯʝʥʠʝʤ 

ʢʦʵʨʮʠʪʠʚʥʦʡ ʩʠʣʳ. ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʚʣʠʷʥʠʷ ʚʥʝʰʥʠʭ ʧʦʣʝʡ ʫ ʥʝʢʦʪʦʨʳʭ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʨʠʙʦʨʦʚ ʧʨʠʤʝʥʷʶʪ ʘʩʪʘʪʠʯʝʩʢʠʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ               

(ʨʠʩ. 3).  

ɼʣʷ ʫʩʧʦʢʦʝʥʠʷ ʢʦʣʝʙʘʥʠʡ ʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʳ ʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʨʠʙʦʨʘʭ ʩ 

ʧʣʦʩʢʦʡ ʢʘʪʫʰʢʦʡ ʧʨʠʤʝʥʷʶʪ ʚʦʟʜʫʰʥʳʝ ʫʩʧʦʢʦʠʪʝʣʠ, ʘ ʚ ʧʨʠʙʦʨʘʭ ʩ ʢʨʫʛʣʦʡ 

ʢʘʪʫʰʢʦʡ - ʯʘʱʝ ʤʘʛʥʠʪʦʠʥʜʫʢʮʠʦʥʥʳʝ. ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʨʠʙʦʨʦʚ 

ʷʚʣʷʶʪʩʷ: ʧʨʦʩʪʦʪʘ ʢʦʥʩʪʨʫʢʮʠʠ; ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʜʝʨʞʠʚʘʪʴ ʙʦʣʴʰʠʝ ʧʝʨʝʛʨʫʟʢʠ, 

ʧʨʠʛʦʜʥʦʩʪʴ ʜʣʷ ʧʦʩʪʦʷʥʥʳʭ ʠ ʧʝʨʝʤʝʥʥʳʭ ʪʦʢʦʚ, ʥʝʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʱʠʪʦʚʳʭ ʧʨʠʙʦʨʦʚ. ʅʝʜʦʩʪʘʪʢʠ ʵʪʠʭ ʧʨʠʙʦʨʦʚ - 

ʥʝʨʘʚʥʦʤʝʨʥʘʷ ʰʢʘʣʘ, ʚʣʠʷʥʠʝ ʚʥʝʰʥʠʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʥʘ ʧʦʢʘʟʘʥʠʷ ʧʨʠʙʦʨʦʚ, 

ʤʘʣʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ. 
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ɾɸʃʇʓ ʂᴄʉɯʇʊɯʂ ɾᴄʅɽ ɸʈʅɸʁʓ ʇᴄʅɼɽʈɼɯ ʆפʓʇ-ʄɽרɻɽʈʋɼɽ 

ʂʆʄʇʔʖʊɽʈʃɯʂ ʇʈʆɻʈɸʄʄɸʃɸʈɼʓ ʇɸʁɼɸʃɸʅʋɼʓר ᴄɼɯʉʊɽʈɯ 

 

ɸשʜʘʪʧʘ. ɸץʧʘʨʘʪʪʳץ ʢʦʤʧʴʶʪʝʨʣʽʢ ʞᴅʥʝ ʙʘסʜʘʨʣʘʤʘʣʳץ-ʪʝʭʥʠʢʘʣʳץ ʢʝʰʝʥʜʽ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ, ʪᴅʞʽʨʠʙʝʣʽʢ ʞᴅʥʝ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʢʦʤʧʴʶʪʝʨʣʽʢ 

ʧʨʦʛʨʘʤʤʘʣʘʨʤʝʥ ʞײʤʳʩ ʞʘʩʘʫ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʽ ʢᴅʩʽʧʪʽʢ ʞᴅʥʝ ʘʨʥʘʡʳ ʧᴅʥʜʝʨʜʽ ʦץʳʧ-

ʤʝשʛʝʨʫʜʽ ʞʝשʽʣʜʝʪʽʧ ʞʝʪʽʣʜʽʨʝʜʽ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʪʝʭʥʦʣʦʛʠʷ, ᴅʜʽʩ, ʧʨʦʛʨʘʤʤʘ, MathCad, Color and Code. 

ɸʥʥʦʪʘʮʠʷ. ʄʝʪʦʜʳ ʨʘʙʦʪʳ ʩ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʢʦʤʧʴʶʪʝʨʥʳʤʠ 

ʧʨʦʛʨʘʤʤʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʠ, ʦʙʣʝʛʯʘʶʪ ʠ ʨʘʟʚʠʚʘʶʪ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʣʦʛʠʷ, ʤʝʪʦʜ, ʧʨʦʛʨʘʤʤʘ, MathCad, Color and Code. 

Abstract. Methods of working with practical and mathematical computer programs using 

software and hardware complexes and information and computer technology, facilitate and 

develop the formation of professional and special disciplines. 

Key words: technology, method, program, MathCad, Color and Code.  

 

ɾײʤʳʩʪʳש ʤʘץʩʘʪʳ: çColor and Codeè 10.6 ʞᴅʥʝ Mathcad 2000 Professional 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʤʘʪʝʤʘʪʠʢʘ ʧʨʦʛʨʘʤʤʘʩʳʥ ʧʘʡʜʘʣʘʥʳʧ ʢװʨʜʝʣʽ ʵʣʝʢʪʨ ʪʽʟʙʝʢʪʝʨʽʥ 

ʢʦʥʪʫʨʣʳץ ʪʦץʪʘʨ ᴅʜʽʩʽ ʘʨץʳʣʳ ʝʩʝʧʪʝʫ. 

 

 

http://scask.ru/book_s_phis2.php?id=100
http://scask.ru/book_s_phis2.php?id=48


ʄʘʪʝʨʠʘʣʳ  XLII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ                    

ʥʘ ʪʝʤʫ çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘ», 18. 04. 2018 ʛ., ʊʦʤ 2 
 

 

 

108 
 

ɾײʤʳʩץʘ ץʘʞʝʪʪʽ ײץʨʘʣ-ʞʘʙʜʳץʪʘʨ ʤʝʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʧʨʦʛʨʘʤʤʘʣʘʨ: 

1.  ɼʝʨʙʝʩ ʢʦʤʧʴʶʪʝʨʣʝʨ; 

2. çColor and Codeè 10.6 ʨʘʜʠʦʵʣʝʤʝʥʪʪʝʨʜʽ ʤʘʨʢʠʨʦʚʢʘʩʳ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʫ 
ʧʨʦʛʨʘʤʤʘʩʳ; 

3. çMathcad 2000 Professionalè ʢʦʤʧʴʶʪʝʨʣʽʢ ʤʘʪʝʤʘʪʠʢʘ ʧʨʦʛʨʘʤʤʘʩʳ; 

ʂʠʨʭʛʦʬ ʟʘשʜʘʨʳʥʳש ʢᴇʤʝʛʽʤʝʥ ʢʝʟ ʢʝʣʛʝʥ ʵʣʝʢʪʨʣʽʢ ʪʽʟʙʝʢʪʽ ʝʩʝʧʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʘʨ. ɹʽʨʘץ ʢװʨʜʝʣʽ ʪʘʨʤʘץʪʘʣסʘʥ ʪʽʟʙʝʢʪʝʨ ʞʘסʜʘʡʳʥʜʘ ᴇʪʝ ץʦʣʘʡʩʳʟ װʣʢʝʥ ʪʝשʜʝʫʣʝʨ 

ʞװʡʝʩʽʥ ʝʩʝʧʪʝʫ ץʘʞʝʪ. ɽʩʝʧʪʝʫʣʝʨʜʽ ʢʦʥʪʫʨʣʳ ʪʦץʪʘʨ ᴅʜʽʩʽ ʞʝשʽʣʜʝʪʝʜʽ. 

ϷʜʽʩʪʽϬ ʤϸʥʽʩʽ ʤʳʥʘʜʘ: 

- ɾʘʣסʘʥ, ʰʘʨʪʪʳ (ʝʩʝʧʪʝʡʪʽʥ) ʢʦʥʪʫʨʣʳ ʪʦϨʪʘʨ ʪʫʨʘʣʳ ʪװʩʽʥʽʢ ʝʥʛʽʟʽʣʝʜʽ ʞᴅʥʝ 

ʦʣ ʪʝʢ ᴇʟʽʥʽש ʢᴇʨʰʽʣʝʩ ʢʦʥʪʫʨʣʳץ ʪʦץʪʘʨʳʤʝʥ ʪײʡʳץʪʘʣסʘʥ; 

- ʂʦʥʪʫʨʣʳ ʪʦץʪʘʨ ʪʘʨʤʘץʪʘסʳ ʥʘץʪʳ ʪʦץʧʝʥ ʙʘʡʣʘʥʳʩʘʜʳ (ʘʥʘʣʠʪʠʢʘʣʳץ ʪװʨʜʝ); 

- ʂʦʥʪʫʨʣʳ ʪʦץʪʘʨ װʰʽʥ ʂʠʨʭʛʦʬʪʳש ɯɯ ï ʟʘשʳ ʙʦʡʳʥʰʘ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽ 

 ʡʝʜʝʛʽװʞ ץʩʘʥʳ ʝʜᴅʫʽʨ ʘʟ, ʩʦʥʜʘʡ-ʘ שʪʘʨʜʳץʪʘʨʜʘʥ ʢʦʥʪʫʨʣʳ ʪʦץʪʳ ʪʦץʨʳʣʘʜʳ; ʥʘײץ

ʪʝשʜʝʫʣʝʨ ʩʘʥʳ ʜʘ ʘʟʘʷʜʳ; 

- ʊʝשʜʝʫʣʝʨ ʞװʡʝʩʽ ʰʝʰʽʣʽʧ, ʢʦʥʪʫʨʣʳ ʪʦץʪʘʨ ʘʥʳץʪʘʣʘʜʳ; 

- ɸʥʘʣʠʪʠʢʘʣʳץ ʪᴅʫʝʣʜʽʣʽʢʪʝʨ ʢᴇʤʝʛʽʤʝʥ ʥʘץʪʳ ʪʦץʪʘʨ ʘʥʳץʪʘʣʘʜʳ. [1, 2] 

Mathcad ï ʪʳש ʥʝʛʽʟʛʽ ʤװʤʢʽʥʜʽʢʪʝʨʽ 

ʂʦʤʧʴʶʪʝʨʣʽʢ ʤʘʪʝʤʘʪʠʢʘ ï סʳʣʳʤʠ ʪʝʭʥʠʢʘʜʘסʳ ʞʘשʘ ʙʘסʳʪ. ʆʣ ʢʣʘʩʩʠʢʘʣʳץ 

ʤʘʪʝʤʘʪʠʢʘ ʤʝʥ ʠʥʬʦʨʤʘʪʠʢʘʥʳש ʪװʡʽʩʫʤ̔ʝʥ ʪʫʳʥʜʘʡʜʳ. ʂʦʤʧʴʶʪʝʨʣʽʢ ʤʘʪʝʤʘʪʠʢʘʥʳש 

ʤʘשʳʟʜʳʣʳסʳ ʦʥʳש ʧʨʦʛʨʘʤʤʘʣʳץ ʞװʡʝʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽʥʜʝ  ʞᴅʥʝ ʢʝʟ-ʢʝʣʛʝʥ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ ץʘʙʽʣʝʪʽʥʜʝ. ʂʦʤʧʴʶʪʝʨʣʽʢ ʤʘʪʝʤʘʪʠʢʘ ʞװʡʝʩʽ ʙʘʪʳʩʪʳש 

mathsost, Maple, Wolsrom ʩʝʢʽʣʜʽ  ʬʠʨʤʘʣʘʨʜʘ ʞʘʩʘʣסʘʥ. Mathcad סʳʣʳʤ ʤʝʥ ʙʽʣʽʤʥʽש 

ʞᴅʥʝ ʪʝʭʥʠʢʘʥʳש ᴅʨ ʪװʨʣʽ ʘʡʤʘץʪʘʨʳʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ װʰʽʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʝʩʝʧʪʝʫʣʝʨʛʝ 

ʘʨʥʘʣסʘʥ. ɾװʡʝʥʽש  ʘʪʘʣʫʳ ʝʢʽ  ʩᴇʟʜʝʥ ײץʨʘʣסʘʥ, ʷסʥʠ  MATHematica (ʤʘʪʝʤʘʪʠʢʘ) ʞᴅʥʝ 

ʉɸD  (Computer Aided Desing ï ʘʚʪʦʤʘʪʪʳ ʞʦʙʘʣʘʫ ʞװʡʝʩʽ ʥʝʤʝʩʝ ɸɾɾ ). 

ʉʦʥʜʳץʪʘʥ MATHCAD ʤʘʪʝʤʘʪʠʢʘʣʳץ ʘʚʪʦʤʘʪʪʳ ʤʦʜʝʣʴʜʝʫ ʞװʡʝʩʽ ʜʝʧ ʘʪʘʣʘʜʳ. 

MATHCAD-ʪʳש ʢᴇʤʝʛʽʤʝʥ ʢʽʪʘʧ, ʜʠʩʩʝʨʪʘʮʠʷ, סʳʣʳʤʠ ʝʩʝʧ ʜʠʧʣʦʤʜʳץ ʞᴅʥʝ  ʢʫʨʩʪʳץ 

ʞʦʙʘʣʘʨʜʳ ʪʝʢ ᴅʨʪװʨʣʽ װʣʛʽʜʝʛʽ  ʩʘʧʘʣʳ ʤᴅʪʽʥ ʤʝʥ סʘʥʘ ʝʤʝʩ, ʝש ʢװʨʜʝʣʽ ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʬʦʨʤʫʣʘ ʞʠʳʥʪʳסʳʤʝʥ, ʝʩʝʧʪʝʫʣʝʨʤʝʥ, ʛʨʘʬʠʢʪʽʢ ʢᴇʨʽʥʽʩʪʝʨʤʝʥ ʜʘʡʳʥʜʘʫסʘ ʙʦʣʘʜʳ. 

MATHCAD ʧʨʦʛʨʘʤʤʘʩʳʥʳש ʤײʥʜʘʡ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʵʣʝʢʪʨʦʥʜʳץ  ʩʘʙʘץʪʘʨ, ʣʝʢʮʠʷʣʘʨ 

ʢʫʨʩʳ, ʵʣʝʢʪʨʦʥʜʳ ʢʽʪʘʧʪʘʨ ʞʘʟʫʜʘ ʤʘשʳʟʜʳ ʞʘʙʜʳץץʘ ʘʡʥʘʣʳʧ ʦʪʳʨ. MATHCAD  

ʞװʡʝʩʽʥʽש  ʬʘʡʣʜʘʨʳ  .mcd ʢʝשʝʡʪʽʣʫʽʥʝ  ʠʝ  ʙʦʣʘʜʳ. ʄײʥʜʘʡ  ʬʘʡʣʜʘʨ  ʪʝʢʩʪʽʢ  ʬʦʨʤʘʪʪʘ  

ʙʦʣʘʜʳ, ʩʦʥʜʳץʪʘʥ  ʦʣʘʨʜʳ  ʢʝʟ  ʢʝʣʛʝʥ  ʪʝʢʩʪʽʢ  ʨʝʜʘʢʪʦʨʜʘ  ʦץʫסʘ  ʙʦʣʘʜʳ. MATHCAD 

ʬʘʡʣʜʘʨʳʥʳײץ  שʞʘʪʳʥʜʘ  ʧʨʦʛʨʘʤʤʘʥʳש  ʪʦʣʳץ  ʪʝʢʩʪʽ  ʙʦʣʘʜʳ. [4] 

Mathcad ï ʪʳϬ ʤϮʤʢʽʥʜʽʢʪʝʨʽ: 

 Mathcad ʢʦʤʧʴʶʪʝʨʜʝ ʬʦʨʤʫʣʘʣʘʨʜʳ ʙʘʩʪʘʧץʳ ʢװʡʽʥʜʝ ʞʘʟʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ; 

 ʨʜʝʣʽ ʝʩʝʧʪʝʨʜʽװʘʡ ʞᴅʥʝ ʢשʦʨʥʳʥ ʘʣʤʘʩʪʳʨʘʜʳ, ʦ שʘʨʘʧʘʡʳʤ ʢʘʣʴʢʫʣʷʪʦʨʜʳץ 

ʰʳסʘʨʘ ʘʣʘʜʳ; 

ʢᴇʙʝʡʪʢʽʰʪʝʨʛʝ ʞʽʢʪʝʫ; 

ʪʝשʩʽʟʜʽʢʪʝʨʜʽ ʝʩʝʧʪʝʫ; 

ʤᴅʥʽʥ ʝʩʝʧʪʝʫʛʝ; 

ʪʝשʜʝʫʣʝʨʜʽ ʰʝʰʫ; 

 ;ʘʨʘʧʘʡʳʤ ʙᴇʣʰʝʢʪʝʨʜʽ ʞʽʢʪʝʫץ

ʬʠʟʠʢʘʣʳץ ʝʩʝʧʪʝʨʜʽ ʰʳסʘʨʫ; 

ʬʫʥʢʮʠʷʣʘʨʜʳש ʛʨʘʬʠʢʪʝʨʽʥ ʪײʨסʳʟʫ (2D, 3D). 
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ʅʝʛʽʟʛʽ ʪװʩʽʥʽʢʪʝʨ ʤʝʥ ʙײʡʨʳץʪʘʨ 

MathCad ʪװʡʩʽʢʪʽ ï ʧʘʡʳʤʜʳ ʠʥʪʝʨʬʝʡʩʢʝ ʠʝ. ɹʘסʜʘʨʣʘʤʘʥʳ ʞʘשʘʜʘʥ ʘʰץʘʥ ᴅʨʙʽʨ 

ʞʘʥ ʠʥʪʝʨʬʝʡʩʪʽ ʪʝʟ סײʘʜʳ. MathCad ʠʥʪʝʨʬʝʡʩʽʥʝ ʞʘʪʘʜʳ: 

 - ʤʝʥʶ 

- ʞϰʤʳʩ ʘʡʤʘϨʪʘʨʳ 

- Ϩϰʨʘʣʜʘʨ (Standart, ʧʽʰʽʥʜʝʫ, math) [4] 

 

Mathcad ï ʪʳץ שʘʨʘʧʘʡʳʤ ײץʨʳʣʳʤʳ 

Standart, Formatting ײץʨʘʣʜʘʨ ʪʘץʪʘʩʳʥʜʘ ʢᴅʜʽʤʛʽ Word ײץʨʘʣʜʘʨʳ ץʦʣʜʘʥʳʣʘʜʳ:  

 

 
 

Math ʪʘץʪʘʩʳʜʘ ʦʨʥʘʣʘʩץʘʥ ײץʨʘʣʜʘʨ ʢᴇʤʝʛʽʤʝʥ ʬʦʨʤʫʣʘ ʝʥʛʽʟʫ, ʛʨʘʬʠʢʪʝʨ ʪײʨסʳʟʫ 

ʽʩʢʝ ʘʩʳʨʳʣʘʜʳ (2-ʢʝʩʪʝ). 

 

2-ʢʝʩʪʝ 
 

ʇʠʢʪʦʛʨʘʤʤʘ ײפʨʘʣ ײפʨʘʣʜʳש ʤʽʥʜʝʪʽ 

  

ʀʥʞʝʥʝʨʣʽʢ ʢʘʣʴʢʫʣʷʪʦʨʜʳש 

ʤװʤʢʽʥʜʽʢʪʝʨʽ 

  
ɻʨʘʬʠʢʪʝʨ ʪײʨסʳʟʫ 

2D, 3D 

  
ɺʝʢʪʦʨʣʘʨ ʤʝʥ ʤʘʪʨʠʮʘʣʘʨ ʝʥʛʽʟʫ 

  

ʄʝʥʰʽʢʪʝʫ ʞᴅʥʝ ʥᴅʪʠʞʝ 

ʦʧʝʨʘʪʦʨʣʘʨʳ 

  
ʊʫʳʥʜʳ, ʠʥʪʝʛʨʘʣ,  ʤᴅʥʜʝʨ ʪ.ʙ 

  

 

ʃʦʛʠʢʘʣʳץ ʦʧʝʨʘʪʦʨʣʘʨ 

 
 

ʇʨʦʛʨʘʤʤʘʣʘʫ ʦʧʝʨʘʪʦʨʳ 

  

 

ɻʨʝʢ ᴅʣʽʧʙʠʽ 

  

ʉʠʤʚʦʣʜʳץ ʝʩʝʧʪʝʫ װʰʽʥ, ʢʽʣʪ 

ʩᴇʟʜʝʨʜʽ ʝʥʛʽʟʫ 
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ɾײʤʳʩʪʳש ʦʨʳʥʜʘʣʫ ʪᴅʨʪʽʙʽ: 

           

1) ᴄʨ ʞײʧ ʥײʩץʘʩʳ ʙʦʡʳʥʰʘ ʙʝʨʽʣʛʝʥʜʝʨʜʽ ʘʣʫ ʢʝʨʝʢ: ʙʽʨʽʥʰʽ ʩʘʥ ï ʩϰʣʙʘ ʥϰʩϨʘʩʳ, 

ʝʢʽʥʰʽ ʩʘʥ ï ʙʝʨʽʣʛʝʥ ʤϸʥʜʝʨ ʥϰʩϨʘʩʳ (3-ʢʝʩʪʝ). ʄʳʩʘʣʳ: 27-ʥϰʩϨʘ, 2-ʩϰʣʙʘ, 7-ʙʝʨʽʣʛʝʥ 

ʤϸʥʜʝʨ ʥϰʩϨʘʩʳ. 

 

               
1-ʩײʣʙʘ.                                                                2-ʩײʣʙʘ. 

 

 
3-ʩײʣʙʘ. 

 

3-ʢʝʩʪʝ. 
 

3 ʢʦʜʪʳץ ʯʠʧ ʨʝʟʠʩʪʦʨʣʘʨ 

ˉ  ɽ1, ɺ ɽ2, ɺ R1 R2 R3 

1 12 6 209 129 508 

2 20 8 309 508 209 

3 10 30 808 409 149 

4 24 12 409 309 159 

5 12 8 209 109 109 

6 24 20 339 509 209 

7 8 10 508 209 109 

8 30 40 509 409 209 

9 18 24 429 339 309 
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ɽʩʢʝʨʪʫ. 

1.1) çColor and Codeè ʨʘʜʠʦʵʣʝʤʝʥʪʪʝʨʜʽ ʤʘʨʢʠʨʦʚʢʘʩʳ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʫ 

ʧʨʦʛʨʘʤʤʘʩʳ ʘʨץʳʣʳ 3 ʢʦʜʪʳץ ʯʠʧ ʨʝʟʠʩʪʦʨʣʘʨʜʳש ʥʘץʪʳ ʤᴅʥʽʥ ʘʥʳץʪʘʧ ʘʣʫ. [6] 

ʄʳʩʘʣʳ: 508 = 5 ʆʤ. (1-ʩʫʨʝʪ)  

 

 
 

ʊʘʧʩʳʨʤʘ. Mathcad 2000 Professional ʢʦʤʧʴʶʪʝʨʣʽʢ ʤʘʪʝʤʘʪʠʢʘ ʧʨʦʛʨʘʤʤʘʩʳʥ 

ʧʘʡʜʘʣʘʥʳʧ ʢװʨʜʝʣʽ ʵʣʝʢʪʨ ʪʽʟʙʝʢʪʝʨʽʥ ʢʦʥʪʫʨʣʳץ ʪʦץʪʘʨ ᴅʜʽʩʽ ʘʨץʳʣʳ ʝʩʝʧʪʝʫ. 

ʘ) ʂᴇʨʰʽʣʝʩ ʢʦʥʪʫʨʣʘʨ ʙʦʡʳʥʰʘ ʩײʣʙʘʥʳ ʙᴇʣʝʤʽʟ ʞᴅʥʝ ʢʦʥʪʫʨʣʳץ ʪʦץʪʘʨʜʳש (I1k , 

I2k ) ʙʘסʳʪʪʘʨʳʥ ʘʥʳץʪʘʫ; 

ʙ) ʂʦʥʪʫʨʣʳ ʪʦץʪʘʨ װʰʽʥ ʂʠʨʭʛʦʬʪʳש ɯɯ ï ʟʘשʳ ʙʦʡʳʥʰʘ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ײץʨʫ;  

ʚ) ʊʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ Mathcad 2000 Professional ʢʦʤʧʴʶʪʝʨʣʽʢ ʤʘʪʝʤʘʪʠʢʘ 

ʧʨʦʛʨʘʤʤʘʩʳ ʘʨץʳʣʳ ʰʝʰʽʧ, ʢʦʥʪʫʨʣʳץ ʪʦץʪʘʨʜʳ ʪʘʙʫ;  

ʛ) ʢʦʥʪʫʨʣʳץ ʞᴅʥʝ ʥʘץʪʳ ʪʦץʪʘʨʜʳש ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʪʘʫʳʧ, 

ʪʘʨʤʘץʪʘʨʜʘסʳ ʥʘץʪʳ ʪʦץʪʘʨʜʳש ʤᴅʥʽʥ ʘʥʳץʪʘʧ, 4-ʢʝʩʪʝʛʝ ʞʘʟʫ. [3] 
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2-ʩʫʨʝʪ. ʊʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʤʘʪʨʠʮʘʣʳץ ᴅʜʽʩʧʝʥ Mathcad 2000 Professional 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʤʘʪʝʤʘʪʠʢʘ ʧʨʦʛʨʘʤʤʘʩʳ ʘʨץʳʣʳ ʰʝʰʫ ʤʳʩʘʣʳ. 

 

 
 

4-ʢʝʩʪʝ. ɽʩʝʧʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 
 

I1, ɸ I2, ɸ I3, ɸ 

1,257 0,086 1,171 
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ʄɸʊɽʄɸʊʀʂɸʃʓפ ɸʅɸʃʀɿ ʕʃɽʄɽʅʊʊɽʈɯʅ פʆʃɼɸʅʋɼɸ MAPLE 

ʂʆʄʇʔʖʊɽʈʃɯʂ ɹɸנɼɸʈʃɸʄɸʉʓʅ פʆʃɼɸʅʋ 

 ɸשʜʘʪʧʘ. ʄʘʪʝʤʘʪʠʢʘʥʳש ʝש ʥʝʛʽʟʛʽ ʙᴇʣʽʤʜʝʨʽʥʽש ʙʽʨʽ ʬʫʥʢʮʠʷʣʘʨʜʳ ʟʝʨʪʪʝʫʛʝ 

ʘʨʥʘʣסʘʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʘʥʘʣʠʟ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʥʜʘ ʬʫʥʢʮʠʷʥʳש ʵʢʩʪʨʝʤʫʤ ʥװʢʪʝʩʽʥ 

ʪʘʙʫ, ʦʩʳ ʥװʢʪʝʜʝʛʽ ʬʫʥʢʮʠʷ ʤᴅʥʽʥ ʝʩʝʧʪʝʫ, ʬʫʥʢʮʠʷ ץʘʩʠʝʪʪʝʨʽʥ ʘʡץʳʥʜʘʫ, ʷסʥʠ װʟʽʣʽʩ 

ʥװʢʪʝʣʝʨʽ, ʠʽʣʫ ʥװʢʪʝʩʽ, ʘʩʠʤʧʪʦʪʘʣʘʨʳ ʞᴅʥʝ ʪ.ʙ. ʩײʨʘץʪʘʨ ʟʝʨʪʪʝʣʝʜʽ. 

 ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʬʫʥʢʮʠʷ, ʵʢʩʪʨʝʤʫʤ ʥװʢʪʝʩʽ, װʟʽʣʽʩ ʥװʢʪʝʣʝʨʽ, ʘʥʳץʪʘʣʤʘסʘʥ 

ʠʥʪʝʛʨʘʣ, ʠʽʣʫ ʥװʢʪʝʩʽ.  

 ɸʥʥʦʪʘʮʠʷ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʨʘʟʜʝʣʦʚ ʤʘʪʝʤʘʪʠʢʠ ʷʚʣʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʡ. ɺ ʥʝʡ ʠʩʩʣʝʜʫʶʪʩʷ ʚʦʧʨʦʩʳ: ʥʘʡʪʠ ʪʦʯʢʫ ʵʢʩʪʨʝʤʫʤʘ, 

ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʚ ʵʪʦʡ ʪʦʯʢʝ ʨʘʩʯʝʪʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʚʦʡʩʪʚ ʬʫʥʢʮʠʠ, ʪ.ʝ. ʪʦʯʢʠ ʨʘʟʨʳʚʘ, 

ʪʦʯʢʠ ʠʟʛʠʙʘ, ʠ ʘʩʠʤʧʪʦʪʳ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʥʢʮʠʷ, ʪʦʯʢʫ ʵʢʩʪʨʝʤʫʤʘ, ʪʦʯʢʠ ʨʘʟʨʳʚʘ, ʥʝʦʧʨʝʜʝʣʝʥʥʳʡ 

ʠʥʪʝʛʨʘʣ, ʪʦʯʢʠ ʠʟʛʠʙʘ. 

  Abstract. One of the main sections of mathematics is mathematical analysis for the study 

of functions. It examines the questions: find the extremum point, the value of the function at this 

point of calculation, the definition of the properties of the function, ie, the point of discontinuity, 

the bend point, and the asymptote.  

 Key words: function, extremum point, break points, indefinite integral, bending points. 

 

ʂʦʤʧʴʶʪʝʨʣʽʢ  ʪʝʭʥʦʣʦʛʠʷʥʳש  ʢᴇʧ ʬʫʥʢʮʠʦʥʘʣʜʳ  ʙʘסʜʘʨʣʘʤʘʣʳץ-ʘץʧʘʨʘʪʪʳץ 

ʤװʤʢʽʥʜʽʢʪʝʨʽ: ʚʠʨʪʫʘʣʴʜʽ ʣʘʙʦʨʘʪʦʨʠʷʣʘʨ, ʢʦʤʧʴʶʪʝʨʣʽʢ ʙʘסʜʘʨʣʘʤʘʣʳץ  ʧʘʢʝʪʪʝʨ,   

ʠʥʪʝʨʥʝʪ   ʞװʡʝʩʽ,  ʤʫʣʴʪʠʤʝʜʠʘ, ʵʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʘʨ ʞᴅʥʝ ʪ.ʙ. ʩʪʫʜʝʥʪʪʽש ʪʘʥʳʤʜʳץ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ, ʰʳסʘʨʤʘʰʳʣʳץ  ʽʟʜʝʥʽʩʢʝ ʙʘʫʣʠʜʳ. 

 ,ʧʘʨʘʪʪʘʥʜʳʨʫ ʙʽʣʽʤ ʙʝʨʫ ʩʘʧʘʩʳʥ ʢᴇʪʝʨʝʜʽץʳʪʫ ʽʩʽʥ ʘץʩʪʘʥʜʘ ʦץʘʟʘפ

ʦץʳʪʫʰʳʣʘʨʜʳש ᴅʜʽʩʪʝʤʝʣʽʢ ʦץʫ ʜʝשʛʝʡʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʆʨʪʘ ʘʨʥʘʫʣʳ ʞᴅʥʝ ʞʦסʘʨʳ 

ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘ ʙʦʣʘʰʘץ ʤסײʘʣʽʤʜʝʨʜʽ ʢᴅʩʽʧʪʽʢ ʜʘʡʳʥʜʘʫ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʦץʫ-

ʪʘʥʳʤʜʳװ ץʨʜʽʩʪʽ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʘʨץʳʣʳ ʞʘʥʜʘʥʜʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʘʣʘʤʳʟ. 

ʆץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ ʤʫʣʴʪʠʤʝʜʠʘ ʤʝʥ ʵʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʘʨʳʥ ץʦʣʜʘʥʫ,  ʢʦʤʧʴʶʪʝʨʜʽ 

ʧʘʡʜʘʣʘʥʳʧ ʘʪץʘʨʳʣʘʪʳʥ ᴇʟʽʥʜʽʢ  ʞײʤʳʩʪʘʨʜʳ  ʧʘʡʜʘʣʘʥʫ ʩʪʫʜʝʥʪʪʝʨʜʝ ʪʘʥʳʤʜʳץ 

ʙʝʣʩʝʥʜʽʣʽʢʪʽש ʞʦסʘʨʳ ʜʝשʛʝʡʽʥ ʞᴅʥʝ ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ.  

ʉʦʥʜʳץʪʘʥ ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘ ʤʘʪʝʤʘʪʠʢʘ ʧᴅʥʽʥʽש ʦץʳʪʫʰʳʣʘʨʳ ץʘʟʽʨʛʽ 

ʫʘץʳʪ ʪʘʣʘʙʳʥʘ ʩʘʡ ʙʽʣʽʤ ʙʝʨʝ ʦʪʳʨʳʧ, ʤʘʪʝʤʘʪʠʢʘʣʳץ ʦʡʣʘʫ ץʘʙʽʣʝʪʽ ʞʦסʘʨʳ,  ʦʡʣʘʫ 

ʤᴅʜʝʥʠʝʪʽ ץʘʣʳʧʪʘʩץʘʥ, ᴇʟ ʙʝʪʽʥʰʝ ʜᴅʣ ʰʝʰʽʤ ץʘʙʳʣʜʘʡ ʘʣʘʪʳʥ, ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ, 

ʙʽʣʽʤʜʽ ʩʪʫʜʝʥʪʪʽ ʜʘʷʨʣʘʧ ʰʳסʘʨʫסʘ ʟʦʨ װʣʝʩʽʥ ץʦʩʫʳ ʪʠʽʩ. ɹʽʟʜʽש ʢװʥʜʝʣʽʢʪʽ ʪʽʨʰʽʣʽʛʽʤʽʟ, 

ʪʘʙʠסʘʪ ײץʙʳʣʳʩʪʘʨʳ ʤʝʥ ʟʘשʜʳʣʳץʪʘʨʳʥʳש ʘʰʳʣʫʳ, ץʦסʘʤʜʘסʳ ᴇʟʛʝʨʽʩʪʝʨ, 

ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʟʝʨʪʪʝʫʣʝʨʜʽש ʙᴅʨʽ ʜʝ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʦʡʣʘʫʩʳʟ ʽʩʢʝ 

ʘʩʧʘʡʜʳ. ʄʘʪʝʤʘʪʠʢʘ ʜʘ ʪʽʣ ʙʽʣʽʤʽ ʩʝʢʽʣʜʽ ץʘʨʳʤ-ץʘʪʳʥʘʩ ײץʨʘʣʳʥʘ ʘʡʥʘʣʜʳ.  

ʆʩʳסʘʥ ʦʨʘʡ, ʫʥʠʚʝʨʩʠʪʝʪʪʝʨʜʝ ʤʘʤʘʥʜʘʨʜʳ ʜʘʷʨʣʘʫ ʙʘʨʳʩʳʥʜʘ ʙʦʣʘʰʘץ 

ʤʘʤʘʥʥʳש ʟʝʨʪʪʝʫʰʽʣʽʢ ʞᴅʥʝ ʦץʳʪʫʰʳʣʳץ ʙʘסʳʪʪʘʨʳʥ װʡʣʝʩʪʽʨʝ ʜʘʡʳʥʜʘסʘʥ ʞᴇʥ. 

 ʦʣʜʘʥʫ ʞʝʣʽʩʽʤʝʥץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʧʘʨʘʪʪʳץʘʟʽʨʛʽ ʟʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩʘʡ ʘפ

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʝʩʝʧʪʝʨʜʽ Maple ʢʦʤʧʴʶʪʝʨʣʽʢ ʙʘסʜʘʨʣʘʤʘʩʳ ʢᴇʤʝʛʽʤʝʥ ʰʝʰʫ ʞʳʣʜʘʤ 

ʞᴅʥʝ ʳסשʘʡʣʳ. 



ʄʘʪʝʨʠʘʣʳ  XLII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ                    

ʥʘ ʪʝʤʫ çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘ», 18. 04. 2018 ʛ., ʊʦʤ 2 
 

 

 

114 
 

 Maple-ʙʽʣʽʤ ʤʝʥ ʪʝʭʥʠʢʘʥʳס ,שʳʣʳʤʥʳש ᴅʨ ʪװʨʣʽ ʩʘʣʘʣʘʨʳʥʜʘסʳ ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʝʩʝʧʪʝʨʜʽ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʰʝʰʫʛʝ ʘʨʥʘʣסʘʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʤʘʪʝʤʘʪʠʢʘʥʳש ʢʝש ʪʘʨʘסʘʥ 

ʞװʡʝʩʽ.  

ʄʘʪʝʤʘʪʠʢʘʥʳש ʝש ʥʝʛʽʟʛʽ ʙᴇʣʽʤʜʝʨʽʥʽש ʙʽʨʽ ʬʫʥʢʮʠʷʣʘʨʜʳ ʟʝʨʪʪʝʫʛʝ ʘʨʥʘʣסʘʥ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʘʥʘʣʠʟ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʥʜʘ ʬʫʥʢʮʠʷʥʳש ʵʢʩʪʨʝʤʫʤ ʥװʢʪʝʩʽʥ ʪʘʙʫ, ʦʩʳ 

ʥװʢʪʝʜʝʛʽ ʬʫʥʢʮʠʷ ʤᴅʥʽʥ ʝʩʝʧʪʝʫ, ʬʫʥʢʮʠʷ ץʘʩʠʝʪʪʝʨʽʥ ʘʡץʳʥʜʘʫ, ʷסʥʠ װʟʽʣʽʩ ʥװʢʪʝʣʝʨʽ, 

ʠʽʣʫ ʥװʢʪʝʩʽ, ʘʩʠʤʧʪʦʪʘʣʘʨʳ ʞᴅʥʝ ʪ.ʙ. ʩײʨʘץʪʘʨ ʟʝʨʪʪʝʣʝʜʽ. 

 

Maple   ʞװʡʝʩʽʥʽש  ʤʘʪʝʤʘʪʠʢʘʣʳץ ʘʥʘʣʠʟ ʝʩʝʧʪʝʨʽʥ ʰʝʰʫʛʝ ʘʨʥʘʣסʘʥ ʦʧʝʨʘʪʦʨʣʘʨʳ: 

singular- ʝʨʝʢʰʝ ʥװʢʪʝʣʝʨʽʥ ʪʘʙʫ; 

extrema-  ʬʫʥʢʮʠʷʥʳש  ʵʢʩʪʨʝʤʫʤ ʥװʢʪʝʣʝʨʽʥ ʪʘʙʫ; 

fsolve(diff(F(x))- ʪʫʳʥʜʳʥʳ  0-ʛʝ ʪʝש ʜʝʧ ʘʣʳʧ, ʤʠʥʠʤʫʤʳʥ ʪʘʙʘʤʳʟ; 

diff(F(x)) - ʬʫʥʢʮʠʷʥʳש ʪʫʳʥʜʳʩʳʥ ʪʘʙʫ; 

int (F(x)- ʬʫʥʢʮʠʷʥʳ ʠʥʪʝʛʨʘʣʜʘʡʤʳʟ; 

limit (F(x),x)- ʰʝʢʪʽ ʪʘʙʫ; 

iscont(F(x),x=a..b)- ʬʫʥʢʮʠʷʥʳ װʟʜʽʢʩʽʟʜʽʢʢʝ ʟʝʨʪʪʝʫ; 

maximize(F(x))- ʬʫʥʢʮʠʷʥʳש ʝװ שʣʢʝʥ ʤᴅʥʽʥ ʪʘʙʫ; 

minimize(F(x))- ʬʫʥʢʮʠʷʥʳש ʝש  ʢʽʰʽ ʤᴅʥʽʥ ʪʘʙʫ; 

ɽʥʜʽ Mʘʨlʝ ʧʘʢʝʪʽʥʜʝ ʬʫʥʢʮʠʷʥʳש ʰʝʛʽʥ ʝʩʝʧʪʝʫʛʝ ʤʳʩʘʣʜʘʨ ץʘʨʘʩʪʳʨʘʡʳץ. 

1. ʐʝʢʪʽ ʝʩʝʧʪʝשʽʟ:  
1
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lim
-

--+

­ x

xx

x

 

Mʘʨlʝ ʞװʡʝʩʽʥʜʝ f(x) ʬʫʥʢʮʠʷʩʳʥʳש  x=ʘ ʥװʢʪʝʩʽʥʜʝʛʽ ʰʝʛʽʥ ʝʩʝʧʪʝʫ װʰʽʥ ʤʳʥʘ 

ʬʫʥʢʮʠʷʣʘʨʜʳ ץʦʣʜʘʥʘʤʳʟ. 

¶ limit( f, x=a); 

¶ Limit( f, x=a); 

¶ limit( f, x=a,dir); 

¶ Limit( f, x=a,dir); 

Maple  ʞװʡʝʩʽʥʜʝ ʰʝʢʪʽ ʪʘʙʫ װʰʽʥ ʪᴇʤʝʥʜʝʛʽʜʝʡ ʝʪʽʧ ʞʘʟʘʤʳʟ, ʩʦʜʘʥ ʩʦש Enter- 

ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʳʧ, ʥᴅʪʠʞʝʥʽ ʘʣʘʤʳʟ. 

 

¶ ʆʩʳʣʘʡʰʘ ʙʝʨʽʣʛʝʥ ʥװʢʪʝʣʝʨʜʝʛʽ ʪʫʳʥʜʳʣʘʨʜʳ ʝʩʝʧʪʝʫʛʝ ʙʦʣʘʜʳ.  
 

 

¶ ɸʥʳץʪʘʣʤʘסʘʥ ʠʥʪʝʛʨʘʣʜʘʨʜʳ ʝʩʝʧʪʝʫʛʝ ʙʦʣʘʜʳ. 
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¶ ,coscos
3

1
2sin

4

1

2

2 xxx
x

y -+-=   ʬʫʥʢʮʠʷʩʳʥʳש  ù
ú

ø
é
ê
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2
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2

pp
ʘʨʘʣʳסʳʥʜʘסʳ  ʝש 

ʢʽʰʽ ʝװ שʣʢʝʥ ʤᴅʥʽʥ ʪʘʙʫ ʢʝʨʝʢ. 
 

 

¶   12)( 2 ++-= xxxf   ʬʫʥʢʮʠʷʩʳʥʳש ʵʢʩʪʨʝʤʫʤ ʥװʢʪʝʣʝʨʽʥ ʪʘʙʘʡʳץ. 
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ɽʥʜʽ  ʦʩʳ ʬʫʥʢʮʠʷʥʳש ʛʨʘʬʠʢʘʣʳץ ʢʝʩʢʽʥʽʥ Maple ʧʘʢʝʪʽʥʜʝ ʩʘʣʘʤʳʟ: 

 
1=x , 2=y  ʥװʢʪʝʣʝʨʽʥʽש ʢʦʨʜʠʥʘʪʪʘʨʳ )(xf  ʬʫʥʢʮʠʷʩʳʥʳש ʤʘʢʩʠʤʫʤ ʥװʢʪʝʩʽʥ ʙʝʨʝʜʽ. 
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1,012

14

2 p       ʬʫʥʢʮʠʷʩʳʥʳװ שʟʽʣʽʩʪʽ ʥװʢʪʝʩʽʥ ʪʘʙʳשʳʟʜʘʨ 

ʞᴅʥʝ ʛʨʘʬʠʛʽʥ ʩʘʣʳשʳʟʜʘʨ. 

 

 

¶ 
322 2,2 ttyttx -=-=   ̔ ʣʛʝʢ  ץʠʩʳץʪʳש ʘʫʜʘʥʳʥ ʪʘʙʳשʳʟʜʘʨ. 
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ɾʘʫʘʙʳ: 
15

8
. 

ɹײʣ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ ʞײʤʳʩ ʞʘʩʘʫ ʦץʳʪʫʰʳʣʘʨ װʰʽʥ ʜʝ, ʩʪʫʜʝʥʪʪʝʨ 

 ʨʜʝʣʽ ʢʝʣʝʪʽʥװʳʣʳ ʢץʜʘʨʣʘʤʘʣʘʨ ʘʨסʣ ʙʘײʰʽʥ ʜʝ ʪʠʽʤʜʽ ʙʦʣʳʧ ʢʝʣʝʜʽ. ʉʝʙʝʙʽ, ʙװ

ʬʫʥʢʮʠʷʥʳש, ʦʥʳש ʪʫʳʥʜʳ ʬʫʥʢʮʠʷʩʳʥʳש ʛʨʘʬʠʢʪʝʨʽʥ ʞʳʣʜʘʤ ʞᴅʥʝ ʩʘʧʘʣʳ ʦʨʳʥʜʘʫ, 

ʝʩʝʧʪʽש ʥʘץʪʳ ʞᴅʥʝ ʜᴅʣ ʰʝʰʽʤʽʥʝ ʦשʘʡ ᴅʨʽ ʪʝʟ ʞʝʪʫʛʝ ʙʦʣʘʜʳ. ɸʣ, ʙײʣ ʜʝʛʝʥʽʤʽʟ ï ʢʝʟ 

ʢʝʣʛʝʥ ʦץʫʰʳʥʳש, ʩʪʫʜʝʥʪʪʽש ʤʘʪʝʤʘʪʠʢʘ ʧᴅʥʽʥʝ ʜʝʛʝʥ, ʝʩʝʧ ʰʳסʘʨʫסʘ ʜʝʛʝʥ ʳʥʪʘʩʳʥ, 

 ʧʘʣʳʥ ʪʠʛʽʟʝʜʽ. ʉʪʫʜʝʥʪ Maple ʞᴅʥʝ MathCADץʘ ʟʦʨ ʳסʳʥ ʘʨʪʪʳʨʫסʫʰʳʣʳסʳʟʳץ

ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʜʘ ʪʝʢ ʬʫʥʢʮʠʷʥʳ ʟʝʨʪʪʝʫʜʽ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙʘʨʣʳץ 

ʬʫʥʢʮʠʷʣʘʨʜʳש ʛʨʘʬʠʢʪʝʨʽʥ ʢᴇʨʥʝʢʽ ʪװʨʜʝ ʩʘʣʳʧ, ʦʣʘʨʜʳץ שʘʩʠʝʪʪʝʨʽʥ ʪʦʣʳץ ʠʛʝʨʫʽʥʝ 

ʙʦʣʘʜʳ. 
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ʇʈʀʄɽʅɽʅʀɽ ʀʅʌʆʈʄɸʎʀʆʅʅʆɻʆ ʇʈʆɻʈɸʄʄʅʆɻʆ ʂʆʄʇʃɽʂʉɸ 

ʄʆʅʀʊʆʈʀʅɻɸ ʇɸʈɸʄɽʊʈʆɺ ʊɽʍʅʀʏɽʉʂʆɻʆ ʉʆʉʊʆʗʅʀʗ ɼʃʗ 

ʌʆʈʄʀʈʆɺɸʅʀʗ ʋʉʃʆɺʀʁ ʕʂʉʇʃʋɸʊɸʎʀʀ ʇʆɼʂʃʖʏɽʅʅʓʍ ʀ 

ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʓʍ ʊʈɸʅʉʇʆʈʊʅʓʍ ʉʈɽɼʉʊɺ  

 

 ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʇʨʠʚʝʜʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʩʥʦʚʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʧʦʜʢʣʶʯʝʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ, ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʘʨʘʤʝʪʨʳ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʧʦʜʢʣʶʯʝʥʥʳʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ. 

 ɸשʜʘʪʧʘ. ʂᴇʣʽʢ ײץʨʘʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʰʘʨʪʪʘʨʳʥ ʞʽʢʪʝʫʛʝ ʘʨʥʘʣסʘʥ 

ʤʦʥʠʪʦʨʠʥʛʪʽש ʘץʧʘʨʘʪʪʳץ ʙʘסʜʘʨʣʘʤʘʣʳץ ʢʝʰʝʥʽʥ ץʦʣʜʘʥʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ ץʘʨʘʩʪʳʨʳʣסʘʥ.  

ɸʚʪʦʢᴇʣʽʢ ʞʦʣʜʘʨʳʥʳש ʠʥʬʨʘײץʨʳʣʳʤʳ ʤʝʥ ʢᴇʣʽʢ ײץʨʘʣʜʘʨʳʥʳש ʤʦʥʠʪʦʨʠʥʛʽʩʽʥ 

ʧʘʡʜʘʣʘʥʫʜʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ. פʦʩʳʣסʘʥ ʢᴇʣʽʢ ײץʨʘʣʜʘʨʳʥʳץ שʘʩʠʝʪʪʝʨʽʥ 

ʧʘʡʜʘʣʘʥʫʜʳש ʤװʤʢʽʥʜʽʢʪʝʨʽ ʤʝʥ ʧʘʡʜʘʣʘʥʫ ʰʘʨʪʪʘʨʳʥʳש ʥʝʛʽʟʛʽ ʞʽʢʪʝʤʝʣʽʢ ʙʝʣʛʽʣʝʨʽʥʽש 

ʙʘʡʣʘʥʳʩʳʥʘ ʪʘʣʜʘʫ ʞʘʩʘʣסʘʥ.  

 ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʢᴇʣʽʢ ײץʨʘʣʳ, ʧʘʡʜʘʣʘʥʫ ʰʘʨʪʪʘʨʳ, ʪʝʭʥʠʢʘʣʳץ ʞʘסʜʘʡʜʳש 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ, ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʢᴇʣʽʢ ײץʨʘʣʜʘʨʳ, ץʦʩʳʣסʘʥ ʢᴇʣʽʢ ײץʨʘʣʜʘʨʳ. 

 Abstract. The possibilities of application of the information program complex of 

monitoring for classification parameters of the vehicles are considered. The usage features of 

highwaysô infrastructure and monitoring of the vehicles are given. The dependence of main 

classification criteria of the operating conditions and possibilities of using the properties of the 

connected vehicles are analyzed. 

 Key words: the vehicle, operating conditions, the parameters of technical condition, 

automated vehicles, connected vehicles. 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ, ʩʣʦʞʥʦʩʪʠ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʩʪʠ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (ʊʉ) ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʦ ʩʚʦʠʤ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʠ ʩʚʦʝʦʙʨʘʟʠʝʤ ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ ʦʙʲʝʢʪʦʤ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ (ITS). 

ʉʦʚʨʝʤʝʥʥʳʝ ʜʦʨʦʛʠ ʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʤʘʛʠʩʪʨʘʣʠ ʜʦʧʦʣʥʠʣʠʩʴ ʥʦʚʳʤʠ ʛʨʫʧʧʘʤʠ 

ʊʉ ï ʧʦʜʢʣʶʯʝʥʥʳʤʠ (Connected Vehicles) ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ (Automated Vehicles) 
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[1]. ʆʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩ ʧʦʤʦʱʴʶ 

ʩʨʝʜʩʪʚ ITS. ʂʨʦʤʝ ʵʪʦʛʦ, ʦʥʠ, ʢʘʢ ʠ ʪʨʘʜʠʮʠʦʥʥʳʝ ʊʉ ʪʨʝʙʫʶʪ ʩʚʦʝʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʧʣʘʥʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʯʘʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʪʝʢʫʱʝʛʦ ʨʝʤʦʥʪʘ (ʊʆ ʠ ʊʈ). 

ɿʥʘʥʠʝ ʦʩʥʦʚ ʪʝʦʨʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʩʠʩʪʝʤ ʥʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʩ 

ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ [2]. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʟʘʜʘʯ ʚ ʧʨʦʮʝʩʩʘʭ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʊʉ, ʢʦʪʦʨʫʶ ʨʝʰʘʶʪ ʪʝʭʥʠʯʝʩʢʠʝ ʩʣʫʞʙʳ, 

ʠʤʝʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʦʮʝʥʢʠ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʀʇʂ) ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʊʉ ʚ 

ʙʳʩʪʨʦ ʤʝʥʷʶʱʠʭʩʷ ʚʦ ʚʨʝʤʝʥʠ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɺ ʍʘʨʴʢʦʚʩʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʘʚʪʦʤʦʙʠʣʴʥʦ-ʜʦʨʦʞʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʨʘʟʨʘʙʦʪʘʥʘ 

ʝʜʠʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʊʉ [2, 3], ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʦʬʠʮʠʘʣʴʥʳʭ ʜʦʢʫʤʝʥʪʘʭ. ɼʣʷ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʚ ʍʅɸɼʋ ʩʦʚʤʝʩʪʥʦ ʩ ʍɻʄɸ ʨʘʟʨʘʙʦʪʘʥ 

ʀʇʂ çIdenMonDiaOperʉonçHNADU-16èè ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, 

ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʜʠʘʛʥʦʩʪʠʢʠ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʫʩʣʦʚʠʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʫʩʣʦʚʠʷʭ ITS. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʊʉ 

ʘʜʘʧʪʠʨʦʚʘʥʘ ʚ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʀʇʂ ʠ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʨʘʩʯʝʪʦʚ ʠ ʠʤʝʝʪ ʧʨʷʤʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʝʡ, ʪʘʢ ʢʘʢ 

ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʠ ʦʧʨʝʜʝʣʷʝʪ ʧʦʛʨʫʟʦʯʥʳʝ, ʩʢʦʨʦʩʪʥʳʝ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʨʝʞʠʤʳ 

ʨʘʙʦʪʳ ʘʛʨʝʛʘʪʦʚ ʊʉ [2, 3]. ɺʦʧʨʦʩ ʩʠʩʪʝʤʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ITS ʚ 

ʨʘʤʢʘʭ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʀʇʂ ʥʝ ʨʘʟʨʘʙʘʪʳʚʘʣʦʩʴ ʠ ʧʦʵʪʦʤʫ ʦʩʚʝʱʝʥʠʝ 

ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ. 

ɼʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʢʣʶʯʝʥʥʳʭ (Connected Vehicles) ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

(Automated Vehicles) ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʨʘʟʨʘʙʦʪʘʥʥʫʶ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʩʨʝʜʩʪʚʘ ʀʇʂ ʜʣʷ ʠʭ ʘʜʘʧʪʘʮʠʠ ʚ ʝʜʠʥʫʶ 

ʩʠʩʪʝʤʫ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʩʪʝʤʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩʨʝʜʩʪʚʘʤʠ ITS. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʫʯʝʩʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʜʢʣʶʯʝʥʥʳʭ (Connected Vehicles) 

ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ (Automated Vehicles) ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʦʙʝʩʧʝʯʠʪʴ ʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʧʨʝʜʝʣʘʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʀʇʂ. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ (Automated Vehicles) ʧʦ ʫʨʦʚʥʶ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ [4] ʦʧʨʝʜʝʣʷʶʪʩʷ ʅʘʮʠʦʥʘʣʴʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʘʥʩʧʦʨʪʘ ʉʐɸ (NHTSA) ʢʘʢ çʪʝ, ʚ ʢʦʪʦʨʳʭ ʵʢʩʧʣʫʘʪʘʮʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ ʧʨʷʤʦʛʦ ʫʯʘʩʪʠʷ ʚʦʜʠʪʝʣʝʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʨʫʣʝʚʳʤ ʫʧʨʘʚʣʝʥʠʝʤ, ʫʩʢʦʨʝʥʠʷ ʠ ʪʦʨʤʦʞʝʥʠʷ ʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʝ ʪʘʢ, ʯʪʦ ʚʦʜʠʪʝʣʴ ʥʝ 

ʜʦʣʞʝʥ ʧʦʩʪʦʷʥʥʦ ʩʣʝʜʠʪʴ ʟʘ ʧʨʦʝʟʞʝʡ ʯʘʩʪʴʶ ʧʨʠ ʨʘʙʦʪʝ ʚ ʨʝʞʠʤʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʚʦʞʜʝʥʠʷè. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʯʝʪʢʦʩʪʠ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʧʨʝʜʝʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʆʥʠ ʜʝʣʷʪ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʩʨʝʜʩʪʚʘ ʥʘ ʫʨʦʚʥʝ, ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʧʨʠʥʮʠʧʘʭ çʢʪʦ ʯʪʦ ʜʝʣʘʝʪ ʠ ʢʦʛʜʘè (ʨʠʩ.1). 

ʇʦʜʢʣʶʯʝʥʥʳʝ ʊʉ (Connected Vehicles) ï ʵʪʦ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪ ʣʶʙʫʶ ʠʟ ʪʝʭʥʦʣʦʛʠʡ ʩʚʷʟʠ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʚʦʜʠʪʝʣʝʤ, ʜʨʫʛʠʤʠ 

ʘʚʪʦʤʦʙʠʣʷʤʠ ʥʘ ʜʦʨʦʛʝ, ʧʨʠʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, çʦʙʣʘʢʦʤè ʠ ʪ.ʜ. ʊʘʢʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ, ʥʦ ʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʚʨʝʤʝʥʠ ʢʦʤʤʫʪʘʮʠʠ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʢʦʤʤʫʥʠʢʘʮʠʡ: 

- V2I ï ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ʢ ʧʨʠʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ [5], ʬʘʢʪʠʯʝʩʢʠ ʵʪʦ 

ʩʣʝʜʫʶʱʝʝ ʧʦʢʦʣʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ (ITS). ʊʝʭʥʦʣʦʛʠʠ V2I 

ʟʘʭʚʘʪʳʚʘʶʪ ʜʘʥʥʳʝ ʪʨʘʬʠʢʘ, ʬʦʨʤʠʨʫʶʪʩʷ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʦ ʙʝʩʧʨʦʚʦʜʥʦʡ 



ʄʘʪʝʨʠʘʣʳ  XLII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ                    
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ʪʝʭʥʦʣʦʛʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʩʨʝʜʩʪʚʫ ʨʝʢʦʤʝʥʜʘʮʠʠ ʦʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʢʦʪʦʨʳʝ ʠʥʬʦʨʤʠʨʫʶʪ ʚʦʜʠʪʝʣʷ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʷʭ ʠʣʠ ʫʩʣʦʚʠʷʭ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʫʨʦʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʦ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ NHTSA 

 

- V2V ï ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ʢ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʩʨʝʜʩʪʚʫ [6]. ʕʪʦ ʚʦʟʤʦʞʥʦʩʪʴ 

ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ (ʪʝʭʥʦʣʦʛʠʷ V2V ʧʦʟʚʦʣʷʝʪ ʪʨʘʥʩʧʦʨʪʥʳʤ 

ʩʨʝʜʩʪʚʘʤ ʧʦʣʫʯʘʪʴ ʚʩʝʥʘʧʨʘʚʣʝʥʥʳʝ ʰʠʨʦʢʦʧʦʣʦʩʥʳʝ ʩʦʦʙʱʝʥʠʷ (ʜʦ 10 ʨʘʟ ʚ 

ʩʝʢʫʥʜʫ), ʩʦʟʜʘʚʘʷ 360-ʛʨʘʜʫʩʥʫʶ çʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴè ʦ ʜʨʫʛʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚʘʭ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ) ʤʝʞʜʫ ʘʚʪʦʤʦʙʠʣʝʤ ʠ ʜʨʫʛʠʤ ʪʨʘʥʩʧʦʨʪʥʳʤ 

ʩʨʝʜʩʪʚʦʤ; 

- V2C ï ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ʢ çʦʙʣʘʢʫè [7], ʪʦ ʝʩʪʴ ʧʦʜʢʣʶʯʝʥʠʝ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 

ʧʣʘʪʬʦʨʤʳ ʢ çʦʙʣʘʯʥʳʤè ʚʦʟʤʦʞʥʦʩʪʷʤ, ʢʦʪʦʨʳʝ ʧʨʝʚʳʰʘʶʪ ʩʦʚʨʝʤʝʥʥʳʝ 

ʧʣʘʪʬʦʨʤʳ ʪʝʣʝʤʘʪʠʢʠ, ʠ ʪʨʝʙʫʶʪ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʫʨʦʚʥʷ 4G, ʘ ʣʫʯʰʝ 

5G; 

- V2P ï ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ʢ ʧʝʰʝʭʦʜʫ [8]. ʇʦʜʭʦʜ V2P ʦʭʚʘʪʳʚʘʝʪ ʰʠʨʦʢʠʡ ʢʨʫʛ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʚʢʣʶʯʘʷ ʧʝʰʝʭʦʜʦʚ, ʜʝʪʝʡ, ʧʝʨʝʚʦʟʠʤʳʭ ʚ 

ʢʦʣʷʩʢʘʭ, ʣʶʜʝʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʠʥʚʘʣʠʜʥʳʝ ʢʦʣʷʩʢʠ ʠʣʠ ʜʨʫʛʠʝ ʤʦʙʠʣʴʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʧʘʩʩʘʞʠʨʦʚ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʚʠʛʘʶʪʩʷ ʘʚʪʦʙʫʩʘʤʠ ʠ ʧʦʝʟʜʘʤʠ, ʘ ʪʘʢʞʝ 

ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ; 

- V2X ï ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ʢʦ ʚʩʝʤʫ (ʢʦʤʧʣʝʢʩʫ) [9]. ʕʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʷʟʠ ʤʝʞʜʫ 

ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʠ ʣʶʙʳʤ ʣʠʮʦʤ ʠʣʠ ʦʙʲʝʢʪʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ 

ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ʠ ʥʘʦʙʦʨʦʪ, ʪʦ ʝʩʪʴ V2X ʦʪʥʦʩʠʪʩʷ ʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʝ, ʛʜʝ ʚʩʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʩʠʩʪʝʤʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. 

ʫʨʦʚʝʥʴ 0

Åʯʝʣʦʚʝʢ-ʚʦʜʠʪʝʣʴ ʚʳʧʦʣʥʷʝʪ ʚʩʝ ʜʝʡʩʪʚʠʷ ʟʘ ʨʫʣʝʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ

ʫʨʦʚʝʥʴ 1

Åʨʘʩʰʠʨʝʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʤʦʱʠ ʚʦʜʠʪʝʣʶ (ADɸS) ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʨʝʜʩʪʚʝ ʤʦʞʝʪ ʧʦʤʦʯʴ 
ʯʝʣʦʚʝʢʫ ʩ ʨʫʣʝʚʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʠʣʠ ʪʦʨʤʦʞʝʥʠʝʤ / ʫʩʢʦʨʝʥʠʝʤ, ʥʦ ʥʝ ʦʜʥʦʚʨʝʤʝʥʥʦ

ʫʨʦʚʝʥʴ 2

ÅADɸS ʥʘ ʘʚʪʦʤʦʙʠʣʝ ʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴ ʢʘʢ ʨʫʣʝʤ, ʪʘʢ ʠ ʪʦʨʤʦʞʝʥʠʝʤ / ʫʩʢʦʨʝʥʠʝʤ ʧʨʠ 
ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ. ʏʝʣʦʚʝʢ-ʚʦʜʠʪʝʣʴ ʜʦʣʞʝʥ ʧʨʦʜʦʣʞʘʪʴ ʫʜʝʣʷʪʴ ʚʩʝ ʚʥʠʤʘʥʠʝ  
(çʩʣʝʜʠʪʴ ʟʘ ʜʚʠʞʫʱʝʡʩʷ ʩʨʝʜʦʡè) ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʠ ʚʳʧʦʣʥʷʪʴ ʦʩʪʘʣʴʥʳʝ ʯʘʩʪʠ ʚʦʞʜʝʥʠʷ

ʫʨʦʚʝʥʴ 3

Åʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʚʦʞʜʝʥʠʷ (ADS) ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʨʝʜʩʪʚʝ ʤʦʞʝʪ ʚ ʣʶʙʦʡ 
ʤʦʤʝʥʪ ʚʳʧʦʣʥʷʪʴ ʚʩʝ ʘʩʧʝʢʪʳ ʚʦʞʜʝʥʠʷ. ɺ ʵʪʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʯʝʣʦʚʝʢ-ʚʦʜʠʪʝʣʴ ʜʦʣʞʝʥ 
ʙʳʪʴ ʛʦʪʦʚ ʧʨʠʥʷʪʴ ʢʦʥʪʨʦʣʴ ʚ ʣʶʙʦʝ ʚʨʝʤʷ, ʢʦʛʜʘ ADS ʩʦʦʙʱʠʪ ʝʤʫ ʦʙ ʵʪʦʤ. ɺʦ ʚʩʝʭ 
ʦʩʪʘʣʴʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʯʝʣʦʚʝʢ-ʚʦʜʠʪʝʣʴ ʧʨʦʩʪʦ ʚʳʧʦʣʥʷʝʪ ʚʦʞʜʝʥʠʝ

ʫʨʦʚʝʥʴ 4

ÅADS ʥʘ ʘʚʪʦʤʦʙʠʣʝ ʤʦʞʝʪ ʧʦ ʩʫʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʧʦʣʥʷʪʴ ʚʩʝ ʟʘʜʘʯʠ ʚʦʞʜʝʥʠʷ ʠ 
ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʟʘ ʫʩʣʦʚʠʷʤʠ ʜʚʠʞʝʥʠʷ. ɺʦʜʠʪʝʣʴ ʚ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʞʝʪ 
ʚʝʨʥʫʪʴ ʫʧʨʘʚʣʝʥʠʝ

ʫʨʦʚʝʥʴ 5

ÅADS ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʨʝʜʩʪʚʝ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʣʶʙʦʝ ʚʦʞʜʝʥʠʝ ʧʨʠ ʣʶʙʳʭ 
ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ. ʃʶʜʠ ʷʚʣʷʶʪʩʷ ʬʘʢʪʠʯʝʩʢʠ ʧʘʩʩʘʞʠʨʘʤʠ ʠ ʥʠʢʦʛʜʘ ʥʝ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʷ ʚ 
ʫʧʨʘʚʣʝʥʠʠ
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ɺ ʍʅɸɼʋ ʠ ʍɻʄɸ ʧʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çIdenMonDiaOperʉonçHNADU-16èè ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʩʣʦʚʠʷʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʊʉ ʚ ʫʩʣʦʚʠʷʭ ITS. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʦʩʥʦʚʥʳʭ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʡ ITS ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʧʦʜʢʣʶʯʝʥʥʳʭ (Connected) ʊʉ. 
 

ʊʘʙʣʠʮʘ 1 - ɿʘʚʠʩʠʤʦʩʪʴ ʦʩʥʦʚʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʫʩʣʦʚʠʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʡ ITS ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʧʦʜʢʣʶʯʝʥʥʳʭ 

(Connected) ʊʉ 
 

ʆʩʥʦʚʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ 

ʧʨʠʟʥʘʢʠ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ITS / 

ʇʦʜʢʣʶʯʝʥʥʳʝ ʊʉ (Connected Vehicles) 

ʇ
ʨ
ʠ
ʤ
ʝ
ʯ
ʘ
ʥ
ʠ
ʷ

 

ɹʀʥʂ V2I V2V V2C V2P V2X 

ɼ
ʦ
ʨ
ʦ
ʞ
ʥ
ʳ
ʝ
 

ʫ
ʩ
ʣ
ʦ
ʚ
ʠ
ʷ

 ʇʨʦʜʦʣʴʥʳʡ ʧʨʦʬʠʣʴ + (-) - - - - - *  

ɺʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ + + + + - +  

ʐʠʨʠʥʘ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ - + + + - +  

ʊʠʧ ʠ ʩʦʩʪʦʷʥʠʝ ʧʦʢʨʳʪʠʷ - (+) + - + - + *  

ʉʮʝʧʣʝʥʠʝ ʢʦʣʝʩ ʩ ʜʦʨʦʛʦʡ - - - - - -  

ʊ
ʨ
ʘ
ʥ
ʩ
ʧ
ʦ
ʨ
ʪ

ʥ
ʳ
ʝ
 

ʫ
ʩ
ʣ
ʦ
ʚ
ʠ
ʷ

 ʈʦʜ ʧʝʨʝʚʦʟʠʤʦʛʦ ʛʨʫʟʘ  + - (+) - - (+) - - (+) *  

ʇʣʦʪʥʦʩʪʴ ʧʦʪʦʢʫ - (+) + - + - + *  

ʈʝʞʠʤ ʜʚʠʞʝʥʠʷ + - (+) - (+) - (+) - - (+) *  

ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ + + + + + +  

ɸ
ʪ
ʤ
ʦ
ʩ
ʬ
ʝ
ʨ
ʥ
ʦ

-

ʢ
ʣ
ʠ
ʤ
ʘ
ʪ
ʠ
ʯ
.
 

ʫ
ʩ
ʣ
ʦ
ʚ
ʠ
ʷ

 ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ + + + + + +  

ɼʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ + - - (+) - - (+) -  

ɺʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ - + - + - +  

ʆʩʘʜʢʠ - + - + - +  

ɺʠʜʠʤʦʩʪʴ - + + + + +  

ʂ
ʫ
ʣ
ʴ
ʪ
ʫ
ʨ
ʘ
 
ʵ
ʢ
ʩ
ʧ
ʣ
ʫ
ʘ
ʪ
ʘ
ʮ
ʠ
ʠ

 ʋʨʦʚʝʥʴ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʠ 

ʫʧʨʘʚʣʝʥʠʷ  
- (+) + - + - + *  

ʂʚʘʣʠʬʠʢʘʮʠʷ ʠ 

ʩʪʘʨʘʪʝʣʴʥʦʩʪʴ ʚʦʜʠʪʝʣʷ  
- (+) - - - - - *  

ʉʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʠ 

ʠʥʩʪʨʫʢʮʠʡ  
- (+) + - + - + *  

ʄʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ 

ʙʘʟʘ  
- + - + - +  

ʂʘʯʝʩʪʚʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ 
- (+) - (+) - - (+) - - (+) *  

 

* - ʚʘʨʠʘʪʠʚʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ: ç+è - ʦʙʷʟʘʪʝʣʴʥʦ; ç-è - ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ, ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 
 

ʆʜʥʦʡ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʧʦʣʫʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʊʉ ʚ ʫʩʣʦʚʠʷʭ ITS ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʠʢʠ ʧʨʠʤʝʥʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʊʉ.  



ʄʘʪʝʨʠʘʣʳ  XLII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ                    
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ʄʦʥʠʪʦʨʠʥʛ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ï ʵʪʦ ʧʦʩʪʦʷʥʥʦʝ ʠ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʠʭ 

ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʧʦ ʤʥʦʞʝʩʪʚʫ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʙʦʨʪʦʚʳʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ITS (ʚ ʪʦʤ ʯʠʩʣʝ ʙʦʨʪʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʤʧʣʝʢʩʳ (ɹʀʥʂ)) ʧʦʟʚʦʣʷʶʪ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʊʉ, ʥʝʧʨʝʨʳʚʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʟʤʝʨʷʪʴ ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʊʉ, ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ, ʘ ʠʤʝʥʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ 

ʠʩʧʨʘʚʥʦʩʪʠ ʊʉ ʠ ʝʛʦ ʩʦʩʪʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʨʘʩʧʦʟʥʘʚʘʪʴ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʨʘʟʚʠʪʠʝ 

ʦʪʢʘʟʦʚ ʚ ʝʛʦ ʨʘʙʦʪʝ ʠ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ï ʦʙʝʩʧʝʯʠʚʘʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʘʜʘʧʪʠʚʥʦʡ 

ʩʠʩʪʝʤʳ ʊʆ ʠ ʨʝʤʦʥʪʘ ʊʉ ʟʘ ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ [10 - 14]. 

ʈʘʩʩʤʦʪʨʝʥʥʘʷ ʦʮʝʥʢʘ ʧʦʟʚʦʣʷʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ 

ʢʦʤʧʣʝʢʩ çIdenMonDiaOperʉonçHNADU-16èè ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʧʦʣʫʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʊʉ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʢʣʶʯʝʥʥʳʭ (Connected Vehicles) ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ (Automated 

Vehicles) ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʨʘʙʦʪʳ ʚ ʜʘʥʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʷʚʣʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ V2I, V2C ʠ V2X.  
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ɸפʊᴆɹɽ ɾתʂ ʊɸʉʓʄɸʃɼɸʋ ɹᴆʃɯʄʐɽʉɯʅɯר ɾױʄʓʉ ʊɽʍʅʆʃʆɻʀʗʉʓ 

 

ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ ɸץʪᴇʙʝ ʞװʢ ʪʘʩʳʤʘʣʜʘʫ ʙᴇʣʽʤʰʝʩʽʥʽש ʞײʤʳʩ ʪʝʭʥʦʣʦʛʠʷʩʳ 

ʢᴇʨʩʝʪʽʣʛʝʥ. ɹᴇʣʽʤʰʝʥʽש ʪʝʭʥʠʢʘʣʳץ ʤʽʥʝʟʜʝʤʝʩʽ ʤʝʥ ʪʝʭʥʠʢʘʣʳץ-ʵʢʩʧʣʫʘʪʘʮʠʷʣʳץ, ʪʠʝʫ-

ʪװʩʽʨʫ ʞײʤʳʩʪʘʨʳʥʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ.  

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʜʠʥʘʤʠʢʘʣʳץ ʞᴅʥʝ ʩʪʘʪʠʢʘʣʳץ ʞװʢʪʽ ʪʠʝʫ-ʪװʩʽʨʫ, ʚʘʛʦʥ ʘʡʥʘʣʳʤʳ, 

ʞװʢ ʘʡʥʘʣʳʤʳ, ʞװʢ ʪʘʩʳʤʘʣʳ, ʧʘʨʢ, ʜʠʩʧʝʪʯʝʨʣʽʢ ʦʨʪʘʣʳץʪʘʥʜʳʨʫ, ʵʢʩʧʦʨʪ ʞᴅʥʝ ʠʤʧʦʨʪ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ɸʢʪʶʙʠʥʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ. ʆʧʠʩʳʚʘʝʪ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʪʨʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ, ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʝ ʦʧʝʨʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʥʘʤʠʯʝʩʢʘʷ ʠ ʩʪʘʪʠʯʝʩʢʘʷ ʧʦʛʨʫʟʢʘ ʠ ʚʳʛʨʫʟʢʘ, ʛʨʫʟʦʦʙʦʨʦʪ, 

ʚʘʛʦʥʦʦʙʦʨʦʪ,  ʛʨʫʟʦʚʳʝ ʧʝʨʝʚʦʟʢʠ, ʧʘʨʢ, ʜʠʩʧʝʪʯʝʨʩʢʘʷ ʮʝʥʪʨʘʣʠʟʘʮʠʷ, ʵʢʩʧʦʨʪ ʠ ʠʤʧʦʨʪ. 

ɸbstract. This article describes the technology of the Aktyubinsk branch of cargo 

transportation. Describes the technical characteristics of the device, as well as technical and 

operational, loading and unloading operations. 

Key words: dynamic and static loading and unloading, freight turnover, trainload 

turnover, freight traffic, park, dispatching centralization, export and import. 

 

ɸץʪᴇʙʝ ʞװʢ ʪʘʩʳʤʘʣʜʘʫ ʙᴇʣʽʤʰʝʩʽʥʽש ʪʝʤʽʨʞʦʣ ʞʦʣʜʘʨʳʥʳײ שʟʳʥʜʳסʳ - 1514,4 

ʢʤ, ʦʥʳש ʽʰʽʥʜʝ ץʦʩ ʞʦʣʜʳ ʫʯʘʩʢʝʣʝʨʜʽײ שʟʳʥʜʳסʳ - 531,7 ʢʤ, ʜʘʨʘ ʞʦʣʜʳײ שʟʳʥʜʳסʳ - 

982,7 ʢʤ. ɸʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʙʣʦʢʪʘʫʤʝʥ ʞʘʙʜʳץʪʘʣסʘʥ ʫʯʘʩʢʝʣʝʨʜʽײ שʟʳʥʜʳסʳ 909 ʢʤ, 

ʞʘʨʪʳʣʘʡ ʘʚʪʦʤʘʪʪʳ ʙʣʦʢʪʘʫ - 400 ʢʤ ʞᴅʥʝ 205,4 ʢʤ - ʪʝʣʝʬʦʥ ʙʘʡʣʘʥʳʩʳʤʝʥ ʐʘʣץʘʨ-

ɹʝʡʥʝʫ ʞʘשʘ ײץʨʳʣʳʩ ʘʣʘשʳʥʜʘ. ɹᴇʣʽʤʰʝʥʽש ʰʝʢʘʨʘʩʳʥʜʘ 96 ʙʝʢʝʪ ʧʝʥ ʩʪʘʥʩʘʣʘʨ ʞײʤʳʩ 

ʽʩʪʝʡʜʽ, ʦʥʳש ʽʰʽʥʜʝ ʞײʤʳʩ ʩʠʧʘʪʳ ʙʦʡʳʥʰʘ ʩʪʘʥʩʘʣʘʨ 1 ʩײʨʳʧʪʘʫ (פʘʥʜʳʘסʘʰ ʩʪ.), 7 

ʪʝʣʽʤ, 5 ʞװʢ, 78 ʘʨʘʣʳץ ʞᴅʥʝ 6 ʙʣʦʢ ʧʦʩʪʪʘʥ ʪײʨʘʜʳ. ɾײʤʳʩʪʳש ʢᴇʣʝʤʽ ʙʦʡʳʥʰʘ 1 ï 

ʢʣʘʩʩʪʘʥ ʪʳʩ, 3 ï ʙʽʨʽʥʰʽ ʢʣʘʩʪʳ, 6 ï ʝʢʽʥʰʽ ʢʣʘʩʪʳ, 4 ï װʰʽʥʰʽ ʢʣʘʩʪʳ, 9 ï ʪᴇʨʪʽʥʰʽ 

ʢʣʘʩʪʳ, 67 ï ʙʝʩʽʥʰʽ ʢʣʘʩʪʳ, ʦʣʘʨʜʳש ʽʰʽʥʜʝ 36 - ʨʘʟʲʝʟʜ ʞᴅʥʝ 6 ï ʙʣʦʢ ʧʦʩʪ.  

ɾװʢ ʪʘʩʳʤʘʣʜʘʫ ʙᴇʣʽʤʰʝʩʽ ʘʣʪʳ ʰʝʢʘʨʘ ʧʫʥʢʪʽʤʝʥ ʰʝʢʪʝʩʝʜʽ: ʆʨʘʣ ʙᴇʣʽʤʰʝʩʽʥʽש 

ɾʘʡʩʘʥ ʩʪʘʥʩʘʩʳʤʝʥ, פʦʩʪʘʥʘʡ ʙᴇʣʽʤʰʝʩʽʥʽש ᴄʡʪʝʢʝ ʙʠ ʩʪʘʥʩʘʩʳʤʝʥ, ɸʪʳʨʘʫ 

ʙᴇʣʽʤʰʝʩʽʥʽש ʉʘסʳʟ ʩʪʘʥʩʘʩʳʤʝʥ, פʳʟʳʣʦʨʜʘ ʙᴇʣʽʤʰʝʩʽʥʽש ʉʝʢʩʝʫʽʣ ʩʪʘʥʩʘʩʳʤʝʥ, 

ʄʘסשʳʩʪʘʫ ʙᴇʣʽʤʰʝʩʽʥʽש ʊʘʩʩʘʡ ʩʪʘʥʩʘʩʳʤʝʥ ʞᴅʥʝ ʆשʪװʩʪʽʢ ʆʨʘʣ ʪʝʤʽʨʞʦʣʳʤʝʥ (ʈʊɾ 

ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳ) ʂʠʨʛʠʣʜʘ ʩʪʘʥʩʘʩʳʥʳש ʤʝʤʣʝʢʝʪʘʨʘʣʳץ ʪװʡʽʩʫ ʥװʢʪʝʩʽʥʜʝ.  

ɾװʢ ʪʘʩʳʤʘʣʜʘʨʳ 

ɸץʪᴇʙʝ ץʘʣʘʩʳʥʜʘסʳ ʬʠʣʠʘʣʜʘ ʪʘʩʳʤʘʣʜʘʫ װʜʝʨʽʩʽʥ ʙʘʩץʘʨʫ ʜʠʩʧʝʪʯʝʨʣʽʢ 

ʦʨʪʘʣʳץʪʘʥʜʳʨʫʜʘ 11 ʜʠʩʧʝʪʯʝʨʣʽʢ װʡʽʨʤʝ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ, ʦʥʳש ʽʰʽʥʜʝ: 

- ɸץʪᴇʙʝ-ɾʘʡʩʘʥ ʧʦʡʳʟ ʘʨʘʣʳץ ʪʝʣʽʤ; 
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- ɸץʪᴇʙʝ-פʘʥʜʳʘסʘʰ ʧʦʡʳʟ ʘʨʘʣʳץ ʪʝʣʽʤ; 

 ;ʪʝʣʽʤ ץʘʰ-ɾʝʤ ʧʦʡʳʟ ʘʨʘʣʳסʘʥʜʳʘפ -

- ɾʝʤ-ʐʘʣץʘʨ ʪʝʤʽʨ ʧʦʡʳʟ ʘʨʘʣʳץ ʪʝʣʽʤ; 

- ʐʘʣץʘʨ-ʉʝʢʩʝʫʽʣ ʪʝʤʽʨʞʦʣ ʧʦʡʳʟ ʘʨʘʣʳץ ʪʝʣʽʤ; 

- ʐʘʣץʘʨ-ʊʘʩʩʘʡ ʧʦʡʳʟ ʘʨʘʣʳץ ʪʝʣʽʤ; 

 ;ʪʝʣʽʤ ץʧʦʡʳʟ ʘʨʘʣʳ ץʜʳײץʙʘʨײʘʰ-ʐסʘʥʜʳʘפ -

- ʐײʙʘʨײץʜʳץ-ʉʘסʳʟ ʧʦʡʳʟ ʘʨʘʣʳץ ʪʝʣʽʤ; 

 ;ʪʝʣʽʤ ץʘʰ-ʅʠʢʝʣʴʪʘʫ-ʂʠʨʛʠʣʴʜʘ ʧʦʡʳʟ ʘʨʘʣʳסʘʥʜʳʘפ -

- ʅʠʢʝʣʴʪʘʫ-ᴄʡʪʝʢʝ ʙʠ ʧʦʡʳʟ ʘʨʘʣʳץ ʪʝʣʽʤ; 

 .ʡʽʥʽװʘʰ ʪסʘʥʜʳʘפ -

ɹᴇʣʫ ʰʝʢʘʨʘʩʳʥʜʘ ʞװʢ ʧʦʡʳʟʜʘʨʳʥʳץ שʳʟʤʝʪʽ ʊʕ33-ɸ çEvolutionè 

ʪʝʧʣʦʚʦʟʜʘʨʳʥʳש ʣʦʢʦʤʦʪʠʚ ʪʘʨʪʫ ʢװʰʽʤʝʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. 2ʊʕ10ʄ, 2ʊʕ10ʄʂ 

(General Electric ʞʘסשʳʨʪʫʳʤʝʥ) ɸץʪᴇʙʝ, פʘʥʜʳʘסʘʰ ʞᴅʥʝ ɾʝʤ ʵʢʩʧʣʫʘʪʘʮʠʷʣʳץ 

ʣʦʢʦʤʦʪʠʚ ʜʝʧʦʩʳʥʳש ʪʽʨʢʝʫʽ. ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʬʠʣʠʘʣ ʰʝʢʘʨʘʩʳʥʜʘ ʵʢʩʧʣʫʘʪʘʮʠʷʣʳץ 

ʣʦʢʦʤʦʪʠʚ ʜʝʧʦʩʳʥʳש ʞײʤʳʩ ʧʘʨʢʽʥʜʝ 150 ʣʦʢʦʤʦʪʠʚʪʝʥ ʪײʨʘʜʳ. 

ɾװʢ ʘʡʥʘʣʳʤ 

(ʊʝʭʥʠʢʘʣʳץ ʞʦʩʧʘʨסʘ ʩᴅʡʢʝʩ) 2016 ʞʳʣʜʳ12 ש ʘʡʳʥʜʘסʳ ʞװʢ ʘʡʥʘʣʳʤʳ 17 ʤʣʨʜ. 

811 ʤʣʥ. ʪʢʤ. ʊʦʥʥʘ/ʢʤ ʪʘʟʘ ʞʦʩʧʘʨʤʝʥ (ʥʝʪʪʦ) 102,9% -סʘ ʦʨʳʥʜʘʣʜʳ ʞᴅʥʝ 18 ʤʣʨʜ. 319,9 

ʤʣʥ. ʪʢʤ ײץʨʘʜʳ. ɸʣʜʘסʳ ʫʘץʳʪʪʘ ʞװʢ ʘʡʥʘʣʳʤʜʳ ʢᴇʙʝʪʫ ʙʘʨʳʩʳʥʜʘ ʢᴇʣʽʢʪʽʢ 

ʪʝʨʤʠʥʘʣʜʳש ʞʝʪʽʣʜʽʨʫʜʽש ʤʘשʳʟʳ ᴇʪʝ ʟʦʨ. 

ɾװʢʪʽ ʪʠʝʫ 

(ʊʝʭʥʠʢʘʣʳץ ʞʦʩʧʘʨסʘ ʩᴅʡʢʝʩ) 2016 ʞʳʣʜʳ12 ש ʘʡʳʥʳץ שʦʨʳʪʳʥʜʳʩʳ ʙʦʡʳʥʰʘ 

ʪᴅʫʣʽʛʽʥʝ 622 ʚʘʛʦʥסʘ ʞʦʩʧʘʨʣʘʥסʘʥ ʞװʢ (14 ʤʣʥ 501 ʤʳש ʪʦʥʥʘ) ʞʦʩʧʘʨʳ ʙʦʡʳʥʰʘ 

ʞװʢʪʝʫ ʪᴅʫʣʽʛʽʥʝ 664 ʘʚʪʦʤʦʙʠʣʴʜʽ ײץʨʘʜʳ (15 ʤʣʥ 533,3 ʤʳש ʪʦʥʥʘ ) ʞᴅʥʝ 107,1% -סʘ 

ʦʨʳʥʜʘʣʜʳ. 2016 ʞʳʣʜʳ12 ש ʘʡʳʥʜʘסʳ ʭʘʙʘʨʣʘʨ ʪװʨʣʝʨʽ ʙʦʡʳʥʰʘ ʪʠʝʫ  1-ʢʝʩʪʝʜʝ  

ʢᴇʨʩʝʪiʣʛʝʥ.   
 

1 -  ʢʝʩʪʝ. 2016 ʞʳʣʜʳ12 ש ʘʡʳʥʜʘסʳ ʭʘʙʘʨʣʘʨ ʪװʨʣʝʨʽ ʙʦʡʳʥʰʘ ʪʠʝʫ 
 

ʊʠʝʫ ʙʘʨʣʳסʳ ʤʳש ʪʦʥʥʘ 

2015 ʞʳʣʳ 

ʤʳש ʪʦʥʥʘ 

2016 ʞʳʣʳ  

ʧʘʡʳʟʙʝʥ %  

2015 ʞʳʣʳ  

ɯʰʢʽ ʞʝʣʽʜʝʛʽ ʭʘʙʘʨʣʘʤʘ 

 ʈפ

14290,8  15533,3  8,7  

ʕʢʩʧʦʨʪʪʘʫ 11545  12781,1  10,7  

 2745,8  2752,2  0,2  
 

ʊʘʩʳʤʘʣʜʘʫ װʰʽʥ 242 923 ʚʘʛʦʥ ʧʘʡʜʘʣʘʥʳʣʜʳ, ʦʥʳש ʽʰʽʥʜʝ פʊʊ ɸפ ʚʘʛʦʥʜʘʨʳʥʘ 

ʞװʢʪʝʣʛʝʥ 102,530 ʚʘʛʦʥ (42,2%) ʞᴅʥʝ 6 ʤʣʥ. 768,6 ʤʳש ʪʦʥʥʘ (43,6%) ʪʦʥʥʘ. 5 593 ʞʘʙʳץ, 

1 507 ʧʣʘʪʬʦʨʤʘ, 93 692 ʘʰʳץ ʚʘʛʦʥ, 92 ʮʠʩʪʝʨʥʘ, 1 646 ʙʘʩץʘ ʚʘʛʦʥ, ʦʥʳש ʽʰʽʥʜʝ 613 

ʘʩʪʳץ ʪʘʩʳʤʘʣʜʘʫʰʳʩʳ. çפʊʊè ɸפ-ʥ rש ʤװʣʽʢʪʽʢ ʚʘʛʦʥʜʘʨʳʥʳש ʤװʣʢʽ 2015 ʞʳʣʜʳ12 ש 

ʘʡʳʥʘ 12,4% -סʘ ᴇʩʪʽ. 

2016 ʞʳʣʜʳ12 ש ʘʡʳ ʽʰʽʥʜʝ ʞװʢ ʪʠʝʫ ʞʦʩʧʘʨʳʥ ʦʨʳʥʜʘʫ װʰʽʥ çʰʝʪʝʣʜʽʢè 

ᴅʢʽʤʰʽʣʽʢʪʝʨʛʝ ʪʠʝʩʽʣʽ 32 464 ʚʘʛʦʥ ʧʘʡʜʘʣʘʥʳʣʜʳ, ʦʥʳש ʽʰʽʥʜʝ: 1 419 ʞʘʙʳץ ɸʊʇ; 895 

ATP ʧʣʘʪʬʦʨʤʘʩʳ; 10 907 ʘʰʳץ ʚʘʛʦʥʜʘʨ ATP; 2,796 ʮʠʩʪʝʨʥʘ; ɾʽʥʽʰʢʝ ʩʪʘʥʘʩʳʥʜʘ 

14999 ʙʘʩץʘ ʚʘʛʦʥʥʘʥ 1,110 ʧʣʘʪʬʦʨʤʘ ʪʠʝʣʛʝʥ, ɸץʪᴇʙʝ ʩʪʘʥʩʘʩʳʥʜʘ 60 ʢʦʥʪʝʡʥʝʨ ʘʣʘשʳ 

ʦʨʥʘʪʳʣסʘʥ. 

ʀʥʚʝʥʪʘʨʣʳץ ʧʘʨʢʪʽש çʰʝʪʝʣʜʽʢè ʚʘʛʦʥʜʘʨʳʥ ʜʘʡʳʥʜʘʫ 690 ʚʘʛʦʥ ײץʨʘʜʳ (13 

ʞʘʙʳ69 ,ץ ʧʣʘʪʬʦʨʤʘ, 103 ʞʘʨʪʳʣʘʡ ʚʘʛʦʥ, 3 ʪʦשʘʟʳʪץʳʰ, 502 ʘʜʘʤ, ʦʥʳש ʽʰʽʥʜʝ 425 

ʬʫʪ), ʠʥʚʝʥʪʘʨʣʳץ ʧʘʨʢʪʽש ʰʝʪʝʣʜʽʢ ʤʘʰʠʥʘʣʘʨʳʥ ʙʘʩʳʧ ʰʳסʘʨʫʜʳש ʥʝʛʽʟʛʽ ʙᴇʣʽʛʽ 

ʢʦʥʪʝʡʥʝʨʣʝʨʜʽ ʪʠʝʫ װʰʽʥ. 
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2016 ʞʳʣסʳ 12 ʘʡʜʘסʳ çʰʝʪʝʣʜʽʢè ʚʘʛʦʥʜʘʨʜʳ (ʠʥʚʝʥʪʘʨʣʳץ ʧʘʨʢʪʽש ʤʘʰʠʥʘʣʘʨʳʥ 

ʝʩʝʧʢʝ ʘʣסʘʥʜʘ) ʞʘʣʧʳ ʞװʢʪʝʤʝ ʢᴇʣʝʤʽʥʽ13,4% ש -ʳʥ ײץʨʘʜʳ, ʙײʣ ᴇʪʢʝʥ ʞʳʣʳ çʰʝʪʝʣʜʽʢè 

ʘʚʪʦʢᴇʣʽʢʪʝʨʜʽש ʬʘʢʪʽʩʽ 83,1% -ʜʳ ײץʨʘʜʳ. (2015 ʞ. ʬʘʢʪʽʩʽ 39 053 ʚʘʛʦʥ). 

ɻʋ-12, 173 350 ʚʘʛʦʥʜʘʨʜʳש ʤᴅʣʽʤʜʝʣʛʝʥ ʞʦʩʧʘʨʳʥʘ ʩᴅʡʢʝʩ 11 806 646 ʪʦʥʥʘ ʞᴅʥʝ 

ʪʝʭʥʠʢʘʣʳץ ʞʦʩʧʘʨ 227 570 ʚʘʛʦʥʥʘʥ 14 501 000 ʪʦʥʥʘ ʞװʢ ʪʠʝʣʜʽ, ʦʥʳש ʽʰʽʥʜʝ 242 923 

ʚʘʛʦʥ 15 533 293 ʪʦʥʥʘסʘ ʞװʢʪʝʣʜʽ, ʦʥʳש ʥʝʛʽʟʛʽ ʞʦʩʧʘʨʳʥʘ 133 132 ʚʘʛʦʥ 8 896 846 

ʪʦʥʥʘʥʳ ʥʝʤʝʩʝ ʤᴅʣʽʤʜʝʣʛʝʥ ʤᴅʣʽʤʝʪʪʽ77% ש -ʳʥ ײץʨʘʜʳ, ʞʘʣʧʳ ʞװʢʪʝʤʝ װʣʝʩʽ 57,3% -ʜʳ 

 ʢʪʝʤʝװʢ ʪʠʝʣʜʽ, ʞʘʣʧʳ ʞװʘ 6 636 447 ʪʦʥʥʘ ʞסʦʩʳʤʰʘ ʞʦʩʧʘʨʤʝʥ 109791 ʚʘʛʦʥפ .ʨʘʜʳײץ

 .ʨʘʜʳײץ ʣʝʩʽ 42,7%װ

ɾʘʣʧʳ ʞװʢ ʪʠʝʫʜʽש ʥʝʛʽʟʛʽ װʣʝʩ ʩʘʣʤʘסʳ 55%, ʭʨʦʤ ʢʝʥʽ 26%, ʤײʥʘʡ 4%, ʪװʩʪʽ 

ʨʫʜʘʣʘʨ 3%, ʨʝʛʝʥʝʨʘʮʠʷʣʘʨ 2%, ץʘʨʘ ʤʝʪʘʣʜʘʨ 2%, ʩʳʥʳץʪʘʨʳ 0,7%, ʭʠʤʠʷʣʳץ ʟʘʪʪʘʨ 

1%, ʘʩʪʳ1% ץ, ᴇʥʜʽʨʽʩʪʽʢ 2 % ʞᴅʥʝ ʙʘʩץʘ ʪʘʫʘʨʣʘʨ - 4%. 1 cʫʨʝʪʪʝ ʞʘʣʧʳ  ʞװʢ  ʪʠʝʫʜʽש  

ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʢᴇʨʩʝʪiʣʛʝʥ.   

 

 
 

1 ï ʩʫʨʝʪ.  ɾʘʣʧʳ ʞװʢ ʪʠʝʫʜʽש ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

 

ʊʘʫʘʨʜʳ ʪʠʝʫʜʽ2015 ש ʞʳʣʜʳ12 ש ʘʡʳʥʜʘ ʬʘʢʪʽʛʝ ʞװʢʪʝʤʝʩʽ 1 ʤʣʥ. 242,5 ʤʳש 

ʪʦʥʥʘסʘ ʥʝʤʝʩʝ 8,7% -סʘ ᴇʩʪʽ (2015 ʞʳʣסʳ ʬʘʢʪʽ 617 ʙʘʪ / ʢװʥ ʥʝʤʝʩʝ 14 ʤʣʥ 290,8 ʤʳש 

ʪʦʥʥʘ). ᴆʪʢʝʥ ʞʳʣʜʘסʳ ʞװʢ ʪװʩʽʨʫ ʢᴇʣʝʤʽʥʽש ʘʨʪʫʳʥʘ ײץʨʳʣʳʩ ʞװʢ ʞװʢʪʝʤʝʩʽʥʽ1 ש ʤʣʥ. 

052 ʤʳש ʪʦʥʥʘסʘ, ץʘʨʘ ʤʝʪʘʣʜʳ204 ש ʤʳש ʪʦʥʥʘסʘ, ץʘʨʘ ʤʝʪʘʣʜʘʨʜʳש ʩʳʥʳץʪʘʨʳ 65,3 ʤʳש 

ʪʦʥʥʘסʘ, ʤײʥʘʡסʘ ʘʨʥʘʣסʘʥ ʞװʢʪʽ 71,4 ʤʳש ʪʦʥʥʘסʘ, ʪʦʥʥʘ, ʘʩʪʳץʪʳ 7,8 ʤʳש ʪʦʥʥʘסʘ 

ʞʝʪʢʽʟʜʽ. 

ɼʠʥʘʤʠʢʘʣʳץ ʞװʢʪʝʤʝ 

(ʊʝʭʥʠʢʘʣʳץ ʞʦʩʧʘʨסʘ ʩᴅʡʢʝʩ) 2016 ʞʳʣסʳ 12 ʘʡʜʳץ שʦʨʳʪʳʥʜʳʩʳ ʙʦʡʳʥʰʘ 

ʪʠʝʣʛʝʥ ʚʘʛʦʥʥʳש ʜʠʥʘʤʠʢʘʣʳץ ʞװʢʪʝʤʝʩʽ 100,1% ײץʨʘʜʳ ʞᴅʥʝ ʞʦʩʧʘʨʳ 54,3 ʪ / ʚʘʛ 

 .ʨʘʜʳ, 54,37 ʪ / ʚʘʛ ʙʦʣʜʳײץ

ʉʪʘʪʠʢʘʣʳץ ʞװʢʪʝʤʝ 

(ʊʝʭʥʠʢʘʣʳץ ʞʦʩʧʘʨסʘ ʩᴅʡʢʝʩ) 2016 ʞʳʣʜʳ12 ש ʘʡʳʥʳץ שʦʨʳʪʳʥʜʳʩʳ  ʙʦʡʳʥʰʘ 

ʪʠʝʣʛʝʥ ʚʘʛʦʥʥʳש ʩʪʘʪʠʢʘʣʳץ ʞװʢʪʝʤʝʩʽ 63,72 ʪʦʥʥʘ/ʚʘʛʦʥ ʞʦʩʧʘʨʳʤʝʥ 100,3% -סʘ 

ʦʨʳʥʜʘʣʜʳ ʞᴅʥʝ 63,94 ʪʦʥʥʘ / ʚʘʛʦʥ ײץʨʘʜʳ. 
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ɾװʢʪʽ ʪװʩʽʨʫ 

(ʊʝʭʥʠʢʘʣʳץ ʞʦʩʧʘʨסʘ ʩᴅʡʢʝʩ) 2016 ʞʳʣסʳ 12 ʘʡʜʳץ שʦʨʳʪʳʥʜʳʩʳ ʙʦʡʳʥʰʘ 

ʞװʢʪʽ208 ש ʚʘʛʦʥ / ʪᴅʫʣʽʢ ʞʦʩʧʘʨʳ ʙʦʡʳʥʰʘ ʪװʩʫʽ ʽʩ ʞװʟʽʥʜʝ 221 ʚʘʛʦʥ / ʪᴅʫʣʽʢ ʙʦʣʜʳ 

ʞᴅʥʝ ʦʣ 106,3% ʦʨʳʥʜʘʣʜʳ. 

ɾװʢ ʚʘʛʦʥʜʘʨʳʥ ץʘʙʳʣʜʘʫ 

(ʊʝʭʥʠʢʘʣʳץ ʞʦʩʧʘʨסʘ ʩᴅʡʢʝʩ) 2016 ʞʳʣʜʳ12 ש ʘʡʳʥʳץ שʦʨʳʪʳʥʜʳʩʳ ʙʦʡʳʥʰʘ 

ʞװʢ ʚʘʛʦʥʜʘʨʳʥ 1245 ʚʘʛʦʥ/ ʪᴅʫʣʽʢ ʞʦʩʧʘʨʳʤʝʥ ץʘʙʳʣʜʘʫ  ʪᴅʫʣʽʛʽʥʝ 1263 ʙʦʣʜʳ  ʞᴅʥʝ ʦʣ 

101,4% ʦʨʳʥʜʘʣʜʳ. 

ɺʘʛʦʥʥʳש ʘʡʥʘʣʳʤʳ 

(ʊʝʭʥʠʢʘʣʳץ ʞʦʩʧʘʨסʘ ʩᴅʡʢʝʩ) 12 ʘʡʜʳש ʩʦשʳʥʜʘ ʞʦʩʧʘʨʜʘסʳ 2,18 ʢװʥʜʽʢ ʞײʤʳʩ 

ʚʘʛʦʥʳʥʳש ʘʡʥʘʣʳʤʳ 101,6% -ʜʳ ʞᴅʥʝ 2,14 ʢװʥʜʽ ײץʨʘʜʳ. 

ɾʝʨʛʽʣʽʢʪʽ ʚʘʛʦʥ ʘʡʥʘʣʳʤʳ 

2016 ʞʳʣסʳ 12 ʘʡʜʳץ שʦʨʳʪʳʥʜʳʩʳ ʙʦʡʳʥʰʘ ʞʝʨʛʽʣʽʢʪʽ ʚʘʛʦʥʜʘʨʜʳש ʘʡʥʘʣʳʤʳ 

1,56 ʢװʥ ʞʦʩʧʘʨʳʥʜʘ 103,3% ʞᴅʥʝ 1,51 ʢװʥ ʙʦʣʜʳ. 

ɺʘʛʦʥʜʘʨʜʳש ʞײʤʳʩ ʧʘʨʢʽ 

(ʊʝʭʥʠʢʘʣʳץ ʞʦʩʧʘʨסʘ ʩᴅʡʢʝʩ) 2016 ʞʳʣʜʳ12 ש ʘʡʳʥʳץ שʦʨʳʪʳʥʜʳʩʳ ʙʦʡʳʥʰʘ 

ʚʘʛʦʥʜʘʨʜʳש ʞײʤʳʩ ʧʘʨʢʽ 101,7% ʜʝשʛʝʡʽʥʜʝ ʩʘץʪʘʣʳʧ, ʢװʥʽʥʝ 4 047 ʚʘʛʦʥ/ ʪᴅʫʣʽʢ 

ʞʦʩʧʘʨʤʝʥ ʢװʥʽʥʝ 4114 ʚʘʛʦʥ/ ʪᴅʫʣʽʢ ʙʦʣʜʳ. ɹײʣ ײʣסʘʡʪʫ ʚʘʛʦʥʜʘʨʜʳ ʙᴇʣʫʜʽס- 2,1% שʘ 

ʥʝʤʝʩʝ 50 ʚʘʛʦʥ / ʪᴅʫʣʽʢʢʝ ʘʨʪʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʜʳ. 

 ʤʳʩ ʪʝʭʥʦʣʦʛʠʷʩʳ ʞʳʣʤʘײʞ שʢ ʪʘʩʳʤʘʣʜʘʫ ʙᴇʣʽʤʰʝʩʽʥʽװʪᴇʙʝ ʞץʦʨʳʪʳʥʜʳ. ɸפ

ʞʳʣסʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʞʦסʘʨʳ ʙʘסʘʤʝʥ ʢᴇʨʩʝʪʽʣʫʜʝ, ʦʥʳש ʩʝʙʝʙʽ ʪʠʝʫ ʞᴅʥʝ ʪװʩʽʨʫ 

ʞײʤʳʩʪʘʨʳʥʳש ʢᴇʧʪʽʛʽ, ʙᴇʣʽʤʥʽש ʞװʢ ʘʡʥʘʣʳʤʳʤʝʥ ʚʘʛʦʥ ʘʡʥʘʣʳʤʳʥʳש ʢᴇʪʝʨʽʣʫʽ. ɹʘʩץʘ 

ʢᴇʣʽʢ ʞװʡʝʩʽʥʝ ץʘʨʘסʘʥʜʘ ʪʦץʪʘʤʘʩʪʘʥ ʞײʤʳʩ ʞʘʩʘʡʪʳʥ ʙʦʣסʘʥʜʳץʪʘʥ, ʦʥʳש ʘʡʥʘʣʳʤʳ 

ʪʝʢ ץʘʥʘ ᴇʩʫʜʝ. ɾװʢ ʢᴇʣʝʤʽʥʽש (ʪʠʝʫ-ʪװʩʽʨʫ) ʘʡʥʘʣʳʤʳʥ ʢᴇʪʝʨʫʜʽש ʙʘʩʪʳ ʙʽʨ ʤʘץʩʘʪʳ 

ʦʨʪʘʣʳץʪʘʥʜʳʨʳʣסʘʥ ʢᴇʣʽʢ ʪʝʨʤʠʥʘʣʳʥ ʞʝʪʽʣʜʽʨʫ. 
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ʇʈʀʄɽʅɽʅʀɽ ʅɸɻʈʋɿʆʏʅʆʁ ɼʀɸɻʅʆʉʊʀʂʀ ɼʃʗ ʆʇʈɽɼɽʃɽʅʀʗ 

ɺɽʃʀʏʀʅʓ ɿɸʊʗɾʂʀ ʂʃɽʄʄ ʉʂʈɽʇʃɽʅʀʁ ɺ ʇʋʊʀ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʟʘʪʷʞʢʠ 

ʧʨʠʢʨʝʧʠʪʝʣʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʣʴʩʦʚʳʭ ʩʢʨʝʧʣʝʥʠʡ ʯʝʨʝʟ ʚʝʣʠʯʠʥʫ ʠʭ ʜʝʬʦʨʤʘʮʠʠ ʧʦʜ 

ʥʘʛʨʫʟʢʦʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʛʨʫʟʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʉʇʄ-18 ʠ ʝʛʦ ʘʥʘʣʦʛʦʚ.  

ʅʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʝʩʩʪʳʢʦʚʦʛʦ 

ʧʫʪʠ ʧʨʦʪʠʚ ʚʳʙʨʦʩʘ, ʫʯʠʪʳʚʘʶʱʘʷ ʪʝʢʫʱʫʶ ʚʝʣʠʯʠʥʫ ʟʘʪʷʞʢʠ ʧʨʠʢʨʝʧʠʪʝʣʷ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʛʨʫʟʦʯʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʩʢʨʝʧʣʝʥʠʡ, ʚʝʣʠʯʠʥʘ ʟʘʪʷʞʢʠ 

ʩʢʨʝʧʣʝʥʠʡ, ʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʣʴʩʦʚʳʭ ʩʢʨʝʧʣʝʥʠʡ; ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʧʘʩʥʦʡ 

ʨʘʙʦʪʳ; ʙʝʩʩʪʳʢʦʚʦʡ ʧʫʪʴ; ʚʳʙʨʦʩ ʧʫʪʠ. 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʘʨʘʣʳץ ʨʝʣʴʩ ʙʽʨʽʢʪʽʨʽʣʽʧ ʙʝʢʽʪʽʣʛʝʥ ʙᴇʣʽʢʪʝʨʽʥʽש ʽʰʢʝ ʪʘʨʪʫ 

ʢᴇʣʝʤʽ ʜᴅʨʝʞʝʩʽʥ ʦʣʘʨʜʳש ʞװʢʪʝʤʝ ʘʨץʳʣʳ ʤʘʡʳʩʫʳʥ ʉʇʄ-18 ʞװʢʪʝʤʝʣʽʢ ʢʝʰʝʥʽʥ ʞᴅʥʝ 

ʦʥʳש ʘʥʘʣʦʛʳʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʘʥʳץʪʘʫ ʧʨʦʙʣʝʤʘʩʳ ץʘʨʘʩʪʳʨʳʣסʘʥ.   

ɿʝʨʪʪʝʫʣʝʨ ʥʝʛʽʟʽʥʜʝ ʘסʳʤʜʘסʳ ʽʰʢʝ ʪʘʨʪʫ ʢװʰʽʥʽש ʢᴇʣʝʤʽʥ ʝʩʝʧʢʝ ʘʣʘʪʳʥ, 

ʞʘʧʩʘʨʩʳʟ ʞʦʣʜʘʨʜʳש ʰʳסʘʨʳʧ ʪʘʩʪʘʫסʘ ץʘʨʩʳ ʪײʨʘץʪʳʣʳסʳʥ ʙʘסʘʣʘʫ ᴅʜʽʩʪʝʤʝʩʽ 

ʞʘʩʘʣʜʳ.  

ʊװʡ̔ʥʜʽ ʩᴇʟʜʝʨ: ʽʰʢʝ ʪʘʨʪʫ ʙᴇʣʽʢʪʝʨʽʥʽש ʞװʢʪʝʤʝʣʽʢ ʜʠʘʛʥʦʩʪʠʢʘʩʳ, ʽʰʢʝ ʪʘʨʪʫ 

ʢװʰʽʥʽש ʢᴇʣʝʤʽ, ʨʝʣʴʩ ʙʝʢʽʪʢʽʰʪʝʨʽʥʽײ שʩʪʘʧ ץʘʣʫʰʳʣʳץ ץʘʙʽʣʝʪʽ, ץʘʫʽʧʩʽʟ ʞײʤʳʩ 

ʳץʪʠʤʘʣʜʳʣʳסʳ, ʞʘʧʩʘʨʩʳʟ ʞʦʣ, ʞʦʣʜʘʥ ʰʳסʘʨʳʧ ʪʘʩʪʘʫ. 

Abstract. The article considers the problem of determining the coefficient of stability 

way, through the determination of the torque precipices intermediate rail fasteners with the use 

of an automated method based on the load of diagnostics with application of load of the complex 

SPM-18 and its analogs.  

Based on previously completed research, we developed a method of calculation of 

stability of the path by the example of continuous welded rail lashes, through the increase in 

temperature of rail lashes, allowed by the stability condition of the path against the release of 

which considers the current value of the torque precipices. 
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path. 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʨʝʙʫʝʪ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʫʟʣʦʚ, ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʭʦʜʝ ʚʳʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ 

ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ. ʉ ʮʝʣʴʶ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʬʘʢʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʘ ʧʫʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ,  ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʤʝʭʘʥʠʟʤʘ 

ʚʳʯʠʩʣʝʥʠʷ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʝʩʩʪʳʢʦʚʦʛʦ ʧʫʪʠ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʟʘʜʘʯʠ ʦʯʝʚʠʜʥʘ ʥʘ ʧʨʠʤʝʨʝ ʩʪʘʪʠʩʪʠʢʠ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʵʣʝʤʝʥʪʦʚ 

ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʣʴʩʦʚʳʭ ʩʢʨʝʧʣʝʥʠʡ. ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ 
ʜʝʬʦʨʤʘʮʠʝʡ ʵʣʝʤʝʥʪʦʚ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʣʴʩʦʚʳʭ ʩʢʨʝʧʣʝʥʠʡ:  

Å ʜʝʬʝʢʪʳ ʰʧʘʣ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʨʳʚʘ ʠ ʚʳʜʘʚʣʠʚʘʥʠʷ ʫʧʨʫʛʦʡ ʧʨʦʢʣʘʜʢʠ 

ʩʢʨʝʧʣʝʥʠʷ ɾɹʈ-65; 

Å ʜʝʬʝʢʪʳ ʰʧʘʣ ʩʚʷʟʘʥʥʳʝ ʩ ʦʩʣʘʙʣʝʥʠʝʤ ʟʘʪʷʞʢʠ ʟʘʢʣʘʜʥʳʭ ʙʦʣʪʦʚ ʩʢʨʝʧʣʝʥʠʷ  

ɾɹʈ-65; 

Å ʜʝʬʝʢʪʳ ʫʧʨʫʛʦʡ ʧʨʦʢʣʘʜʢʠ ʩʢʨʝʧʣʝʥʠʷ ɾɹʈ-65ʐ; 

Å ʠʟʣʦʤ ʰʫʨʫʧʘ ʚ ʩʢʨʝʧʣʝʥʠʠ ɾɹʈ-65ʐ; 

Å ʜʝʬʝʢʪʳ ʧʦʣʠʤʝʨʥʳʭ ʠʟʦʣʠʨʫʶʱʠʭ ʫʛʦʣʢʦʚ ʩʢʨʝʧʣʝʥʠʷ ɸʈʉ; 

Å ʪʨʝʱʠʥʘ ʚ ʫʧʨʫʛʦʡ ʧʨʦʢʣʘʜʢʝ; 

Å ʩʢʦʣ ʫʧʨʫʛʦʡ ʧʨʦʢʣʘʜʢʠ; 

Å ʧʦʪʝʨʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʧʦʜʨʝʣʴʩʦʚʦʡ ʧʨʦʢʣʘʜʢʠ; 

Å ʠʟʣʦʤ ʧʦʣʠʤʝʨʥʦʡ ʚʩʪʘʚʢʠ ʠ ʚʳʭʦʜ ʠʟ ʟʘʮʝʧʣʝʥʠʷ ʫʩʘ ʢʣʝʤʤʳ ʠʟ-ʧʦʜ ʰʘʡʙʳ ʩ 

ʚʥʝʰʥʠʤ ʜʠʘʤʝʪʨʦʤ 50ʤʤ; 

Å ʚʳʭʦʜ ʠʟ ʟʘʮʝʧʣʝʥʠʷ ʫʩʘ ʢʣʝʤʤʳ ʠʟ-ʟʘ ʧʨʠʤʝʥʝʥʠʷ ʰʘʡʙʳ ʩ ʚʥʝʰʥʠʤ 

ʜʠʘʤʝʪʨʦʤ 50ʤʤ; 

Å ʠʟʣʦʤ ʨʝʙʦʨʜʳ, ʰʘʡʙʘ ʥʝ ʧʨʠʞʘʪʘ ʢ ʦʧʦʨʥʦʡ ʧʣʦʱʘʜʢʝ, ʯʪʦ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʥʦʨʤʘʪʠʚʥʦʝ ʧʨʠʞʘʪʠʝ ʢʣʝʤʤʦʡ ʧʦʜʦʰʚʳ ʨʝʣʴʩʘ;  

Å ʩʧʝʢʘʥʠʝ ʠ ʠʟʥʦʩ ʧʦʜʨʝʣʴʩʦʚʦʡ ʧʨʦʢʣʘʜʢʠ. 
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ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʨʘʙʦʪʳ ʩʢʨʝʧʣʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʥʘ ʫʯʘʩʪʢʠ ʧʫʪʠ ʩ ʢʨʠʚʳʤʠ ʨʘʜʠʫʩʘʤʠ ʤʝʥʝʝ 500 ʤʝʪʨʦʚ ʧʨʠʭʦʜʠʪʩʷ 

ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʩʢʨʝʧʣʝʥʠʡ. 

ɼʣʷ ʯʠʩʣʝʥʥʦʛʦ ʚʳʨʘʞʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʦʩʣʘʙʣʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʫʪʠ ʥʫʞʝʥ 

ʨʘʩʯʝʪʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʦʩʣʘʙʣʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʫʪʠ ʧʦ ʫʩʣʦʚʠʶ 

ʥʘʜʝʞʥʦʡ ʨʘʙʦʪʳ ʧʫʪʠ ʧʨʦʪʠʚ ʚʳʙʨʦʩʘ, ʯʝʨʝʟ ʟʘʚʠʩʠʤʦʩʪʴ ʜʦʧʫʩʢʘʝʤʦʛʦ ʧʦʚʳʰʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʨʝʣʴʩʦʚʦʡ ʧʣʝʪʠ ʠ ʪʝʢʫʱʝʡ ʚʝʣʠʯʠʥʳ ʟʘʪʷʞʢʠ ʧʨʠʢʨʝʧʠʪʝʣʷ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʣʴʩʦʚʳʭ ʩʢʨʝʧʣʝʥʠʡ. 

ʅʘ ʩʝʪʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʢʦʥʩʪʨʫʢʮʠʠ ʙʝʩʧʦʜʢʣʘʜʦʯʥʳʭ 

ʩʢʨʝʧʣʝʥʠʡ ʩ ʫʧʨʫʛʠʤʠ ʢʣʝʤʤʘʤʠ. ʉʠʣʘ ʧʨʠʞʘʪʠʷ ʢʣʝʤʤ ʢ ʚʝʨʭʥʝʡ ʧʣʦʩʢʦʩʪʠ ʧʦʜʦʰʚʳ 

ʨʝʣʴʩʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʟʘʪʷʞʢʠ ʧʨʠʢʨʝʧʠʪʝʣʷ. 

ʀʟ-ʟʘ ʦʩʣʘʙʣʝʥʠʷ ʢʣʝʤʤ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʧʣʝʪʠ ʠʣʠ ʥʘ ʚʩʝʤ ʝʝ ʧʨʦʪʷʞʝʥʠʠ,  

ʢʘʢ ʧʨʘʚʠʣʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʫʪʠ ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʟʤʝʨʝʥʠʝ 

ʟʘʪʷʞʢʠ ʢʣʝʤʤ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʢʨʝʧʣʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʫʩʠʣʠʷ ʠʭ ʧʨʠʞʘʪʠʷ ʢ ʨʝʣʴʩʫ. ʀʟʚʝʩʪʥʳ ʩʣʝʜʫʶʱʠʝ ʩʨʝʜʩʪʚʘ ʠ ʩʧʦʩʦʙʳ 

ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʢʨʝʧʣʝʥʠʡ ʚ ʧʫʪʠ: 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ çʕʈɸè ʠ çʀʅʊɽɻʈɸʃè ʚʳʧʦʣʥʷʶʪ ʚʠʜʝʦʬʠʢʩʘʮʠʶ, 

ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʰʧʘʣ ʠ ʩʢʨʝʧʣʝʥʠʡ ʧʨʠ ʫʰʠʨʝʥʠʠ ʢʦʣʝʠ ʟʘ ʩʯʝʪ ʦʪʞʘʪʠʡ ʨʝʣʴʩʦʚ ʙʦʣʝʝ 

ʟʘʜʘʥʥʦʛʦ ʧʦʨʦʛʘ [1]; 

 ʩ ʧʦʤʦʱʴʶ ʨʫʯʥʦʛʦ ʧʫʪʝʠʟʤʝʨʠʪʝʣʷ ʈʇʀ ʚʦʟʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ  ʢʘʢ ʚʠʟʫʘʣʴʥʳʡ 

ʦʩʤʦʪʨ, ʪʘʢ ʠ ʚʠʜʝʦʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʝ. 

ɼʘʥʥʳʝ ʩʨʝʜʩʪʚʘ ʜʠʘʛʥʦʩʪʠʢʠ ʥʘʨʷʜʫ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʦʠʟʚʦʜʷʪ ʚʠʜʝʦʟʘʧʠʩʴ ʧʫʪʠ ʩ ʧʦʤʦʱʴʶ ʙʦʨʪʦʚʳʭ ʩʨʝʜʩʪʚ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʟʘʧʠʩʠ 

ʦʧʨʝʜʝʣʷʶʪ ʥʝʠʩʧʨʘʚʥʳʝ ʵʣʝʤʝʥʪʳ [2]. 

ʂʨʦʤʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʧʦʩʦʙʦʚ, ʩʫʱʝʩʪʚʫʝʪ ʚʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ ʧʫʪʠ ʩ ʧʨʦʤʝʨʘʤʠ 

ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ [3] ʠ ʨʫʯʥʦʝ ʠʟʤʝʨʝʥʠʝ ʫʩʠʣʠʷ ʧʨʠʞʘʪʠʷ ʢʣʝʤʤ ʩ ʧʦʤʦʱʴʶ 

ʜʠʥʘʤʦʤʝʪʨʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʋʀʉʇʂ-1 ʠ ɸʧɸʊʵʂ-ʀʇʂ-1. ʄʦʤʝʥʪ ʟʘʪʷʞʢʠ 

ʧʨʠʢʨʝʧʠʪʝʣʷ ʢʣʝʤʤ ʦʧʨʝʜʝʣʷʶʪ ʩ ʧʦʤʦʱʴʶ ʜʠʥʘʤʦʤʝʪʨʠʯʝʩʢʦʛʦ ʢʣʶʯʘ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʩʧʦʩʦʙʳ ʥʫʞʜʘʶʪʩʷ ʚ ʩʫʱʝʩʪʚʝʥʥʦʡ ʜʦʨʘʙʦʪʢʝ, ʪʘʢ ʢʘʢ ʠʤʝʶʪ 

ʥʠʟʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʚʳʩʦʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ çʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘè, 

ʩʚʷʟʘʥʥʦʛʦ ʩ ʧʦʩʪʦʙʨʘʙʦʪʢʦʡ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʞʘʪʠʷ ʢʣʝʤʤ ʠ ʤʦʤʝʥʪʘ ʟʘʪʷʞʢʠ ʧʨʠʢʨʝʧʠʪʝʣʝʡ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 

ʩʢʨʝʧʣʝʥʠʡ ʥʝʦʙʭʦʜʠʤ ʩʦʚʨʝʤʝʥʥʳʡ ʩʧʦʩʦʙ ʜʠʘʛʥʦʩʪʠʢʠ ʚʝʣʠʯʠʥʳ ʟʘʪʷʞʢʠ ʢʣʝʤʤ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʣʴʩʦʚʳʭ ʩʢʨʝʧʣʝʥʠʡ ʚ ʧʫʪʠ. 

 ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʘʚʪʦʨʦʤ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʥʘʛʨʫʟʦʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʣʝʢʩʦʚ ʉʇʄ-18 ʠ ʉʄ-460. 

ʅʘʛʨʫʟʦʯʥʳʝ ʢʦʤʧʣʝʢʩʳ (ʧʦʝʟʜʘ) ʉʇʄ-18 ʠ ʉʄ-460 ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʫʪʠ ʧʦ ʦʮʝʥʢʝ ʝʛʦ ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʠ. ɺ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʘ ʉʇʄ-18 ʚʭʦʜʷʪ 

ʜʚʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʣʘʪʬʦʨʤʳ (ʧʦʨʦʞʥʷʷ ʠ ʛʨʫʞʝʥʘʷ), ʩʦʟʜʘʶʱʠʝ ʪʘʨʠʨʦʚʘʥʥʳʝ 

ʦʩʝʚʳʝ ʥʘʛʨʫʟʢʠ ʥʘ ʧʫʪʴ. ʀʟʤʝʨʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʬʠʢʩʠʨʫʝʪ ʫʧʨʫʛʫʶ ʦʩʘʜʢʫ 

ʧʦʜʨʝʣʴʩʦʚʦʛʦ ʦʩʥʦʚʘʥʠʷ ʧʦʜ ʦʙʝʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ, ʠ ʧʦ ʨʘʟʥʠʮʝ ʠʟʤʝʨʝʥʠʡ ʤʦʞʥʦ 

ʩʫʜʠʪʴ ʦ ʩʦʩʪʦʷʥʠʠ ʚʝʨʭʥʝʛʦ ʩʪʨʦʝʥʠʷ ʧʫʪʠ ʠ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʝʣʴʩʦʚʳʤ ʩʢʨʝʧʣʝʥʠʷʤ, ʧʦ ʨʘʟʥʠʮʝ ʜʝʬʦʨʤʘʮʠʠ ʠʭ ʫʟʣʦʚ ʦʪ 

ʧʦʨʦʞʥʝʡ ʠ ʛʨʫʞʝʥʦʡ ʧʣʘʪʬʦʨʤ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʫʩʠʣʠʝ ʟʘʪʷʞʢʠ ʧʨʠʢʨʝʧʠʪʝʣʝʡ 

ʫʧʨʫʛʠʭ ʢʣʝʤʤ. ʇʨʠ ʵʪʦʤ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʠʤʝʶʱʝʛʦʩʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ 

ʥʘʛʨʫʟʦʯʥʦʤ ʢʦʤʧʣʝʢʩʝ ʉʇʄ-18 ʥʝ ʪʨʝʙʫʝʪʩʷ, ʥʫʞʥʦ ʣʠʰʴ ʠʟʤʝʥʠʪʴ ʦʙʨʘʙʦʪʢʫ 

ʧʦʣʫʯʘʝʤʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʝʟʜʘ ʜʘʥʥʳʭ ʠ ʦʧʨʝʜʝʣʠʪʴ ʬʫʥʢʮʠʠ ʧʝʨʝʩʯʝʪʘ ʨʘʟʥʠʮʳ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʫʟʣʘ ʩʢʨʝʧʣʝʥʠʷ ʚ ʤʦʤʝʥʪ ʟʘʪʷʞʢʠ ʧʨʠʢʨʝʧʠʪʝʣʷ. 

ʅʘ ʢʦʣʴʮʝ ɸʆ çɺʅʀʀɾʊè ʚ ʑʝʨʙʠʥʢʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʷʜ ʥʘʪʫʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʉʇʄ-18 ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʟʘʪʷʞʢʝ ʧʨʠʢʨʝʧʠʪʝʣʝʡ ʥʘ ʦʧʳʪʥʦʤ 
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ʟʚʝʥʝ. ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʘ çʄʝʪʦʜʠʢʘ ʢʦʥʪʨʦʣʷ ʚʝʣʠʯʠʥʳ ʟʘʪʷʞʢʠ 

ʧʨʠʢʨʝʧʠʪʝʣʝʡ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʣʴʩʦʚʳʭ ʩʢʨʝʧʣʝʥʠʡ ʠ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʙʝʩʩʪʳʢʦʚʦʛʦ 

ʧʫʪʠ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʭʦʜʦʚ ʥʘʛʨʫʟʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʉʇʄ-18è. 

ʆʩʦʙʝʥʥʦʩʪʴ ʢʦʤʧʣʝʢʩʘ ʉʇʄ-18 ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ 

ʨʝʣʴʩʦʚ ʠ ʰʧʘʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʙʘʟʳ ʬʠʢʩʠʨʫʶʪʩʷ ʙʝʩʢʦʥʪʘʢʪʥʳʤʠ 

ʦʧʪʠʯʝʩʢʠʤʠ (ʣʘʟʝʨʥʳʤʠ) ʜʘʪʯʠʢʘʤʠ ʚ ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʷʭ ʥʘʛʨʫʟʦʯʥʦʡ 

ʧʣʘʪʬʦʨʤʳ ʧʦ ʦʩʠ ʧʫʪʠ [4]. ʀʟʤʝʨʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʢʨʦʥʰʪʝʡʥʘʭ, 

ʧʨʠʢʨʝʧʣʝʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʨʘʤʘʤ ʧʣʘʪʬʦʨʤ       ʉʇʄ-18. 

ʉʭʝʤʘ ʠʟʤʝʨʝʥʠʷ ʥʘ ʢʘʞʜʦʡ ʠʟ ʧʣʘʪʬʦʨʤ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʜʘʪʯʠʢʦʚ ʧʦʣʦʞʝʥʠʷ 

ʰʧʘʣ, ʜʚʫʭ ʜʘʪʯʠʢʦʚ ʧʨʦʜʦʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʦʩʠ ʧʣʘʪʬʦʨʤʳ, ʠ ʜʚʫʭ 

ʜʘʪʯʠʢʦʚ ʦʩʠ ʭʦʜʦʚʦʡ ʪʝʣʝʞʢʠ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʙʦʨʪʦʚ ʧʣʘʪʬʦʨʤʳ. ʊʨʠ ʜʘʪʯʠʢʘ 

ʧʦʜʰʧʘʣʴʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 3,2 ʤ (ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ) ʠ 6,47 ʤ 

(ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ) ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʚ ʪʨʝʭ ʧʦʷʩʘʭ (ʩʝʯʝʥʠʷʭ). ɼʣʠʥʘ ʧʣʘʪʬʦʨʤʳ ʧʦ 

ʘʚʪʦʩʮʝʧʢʘʤ ʩʦʩʪʘʚʣʷʝʪ 19,55 ʤ. ʀʟʤʝʨʠʪʝʣʴʥʳʝ ʧʦʷʩʘ ʥʘʭʦʜʷʪʩʷ ʚʥʝ ʟʦʥʳ ʣʠʥʠʠ ʧʨʦʛʠʙʘ 

ʧʫʪʠ ʦʪ ʥʘʛʨʫʟʢʠ ʭʦʜʦʚʳʭ ʪʝʣʝʞʝʢ, ʧʦʵʪʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ (ʚʝʨʪʠʢʘʣʴʥʦʝ) ʧʦʣʦʞʝʥʠʝ 

ʰʧʘʣ ʚ ʵʪʠʭ ʩʝʯʝʥʠʷʭ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʥʝʠʟʤʝʥʥʳʤ ʜʣʷ ʦʙʝʠʭ ʧʣʘʪʬʦʨʤ ʩ ʨʘʟʣʠʯʥʦʡ 

ʦʩʝʚʦʡ ʥʘʛʨʫʟʢʦʡ. ɼʣʷ ʧʨʠʚʷʟʢʠ ʧʦʣʦʞʝʥʠʡ ʜʘʪʯʠʢʦʚ ʢ ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ, ʚ ʢʦʪʦʨʦʡ 

ʙʫʜʫʪ ʚʳʯʠʩʣʷʪʴʩʷ ʫʧʨʫʛʠʝ ʦʩʘʜʢʠ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ ʣʠʥʝʡʥʳʭ ʧʦʣʦʞʝʥʠʡ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʨʘʤ ʩ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ ʥʠʭ ʜʘʪʯʠʢʘʤʠ ʨʝʣʴʩʘ ʠ ʧʦʜʰʧʘʣʴʥʦʛʦ 

ʦʩʥʦʚʘʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʩʢʨʝʧʣʝʥʠʷ ɾɹʈ-65ʐ ʙʳʣʘ ʥʘʡʜʝʥʘ ʩʣʝʜʫʶʱʘʷ ʵʤʧʠʨʠʯʝʩʢʘʷ 

ʬʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʝʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʤʦʤʝʥʪʘ ʟʘʪʷʞʢʠ ʧʨʠʢʨʝʧʠʪʝʣʷ ʄʨ, ʅÅʤ, ʧʨʠ ʨʘʟʥʠʮʝ 

ʜʝʬʦʨʤʘʮʠʡ ʩʢʨʝʧʣʝʥʠʡ ʦʪ ʚʝʨʪʠʢʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ 115 ʠ 50 ʢʅ: 
 

ʄʨ = 1550(ȹɼʩʢʨ)
3 - 2540,5(ȹɼʩʢʨ)

2 + 673,83(ȹɼʩʢʨ) + 323,21, 
 

ʛʜʝ ȹɼʩʢʨ ð ʨʘʟʥʠʮʘ ʟʥʘʯʝʥʠʡ ʜʝʬʦʨʤʘʮʠʠ ʩʢʨʝʧʣʝʥʠʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ 

ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʠʣʝ 50 ʠ 115 ʢʅ, ʤʤ [5]. 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ȹɼʩʢʨ ʜʣʷ ɾɹʈ-65ʐ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ. 
 

 
 

ɼʣʷ ʩʢʨʝʧʣʝʥʠʷ ʂɹ-65 ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʤʦʤʝʥʪʘ ʟʘʪʷʞʢʠ ʧʨʠʢʨʝʧʠʪʝʣʷ 

ʧʨʠ ʨʘʟʥʠʮʝ ʜʝʬʦʨʤʘʮʠʡ ʩʢʨʝʧʣʝʥʠʡ ʦʪ ʚʝʨʪʠʢʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʈ = 115 ʢʅ  ʠ ʈ = 50 ʢʅ 

ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʬʦʨʤʫʣʝ: 
 

 ʄʨ= -24896 * (ȹɼʩʢʨ)
3+43760 * (ȹɼʩʢʨ)

2 - 26279 * (ȹɼʩʢʨ)+5542,4         
 

ʛʜʝ ʄʨ - ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʤʦʤʝʥʪʘ ʟʘʪʷʞʢʠ ʧʨʠʢʨʝʧʠʪʝʣʷ, ʅ*ʤ; 

      ȹɼʩʢʨ - ʨʘʟʥʠʮʘ ʟʥʘʯʝʥʠʡ ʜʝʬʦʨʤʘʮʠʠ ʩʢʨʝʧʣʝʥʠʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ ʧʨʠ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʠʣʝ 50 ʢʅ ʠ 115 ʢʅ, ʤʤ. 
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ɼʣʷ ʩʢʨʝʧʣʝʥʠʷ ɾɹʈ-65 ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʧʨʠ ʨʘʟʥʠʮʝ ʜʝʬʦʨʤʘʮʠʡ 

ʩʢʨʝʧʣʝʥʠʡ ʦʪ ʚʝʨʪʠʢʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʈ = 115 ʢʅ ʠ ʈ = 50 ʢʅ ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʬʦʨʤʫʣʝ: 
 

ʄʨ=1184,3* (ȹɼʩʢʨ)
2-2749,4 * (ȹɼʩʢʨ)

 +1590,9 
 

ʛʜʝ ʄʨ - ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʤʦʤʝʥʪʘ ʟʘʪʷʞʢʠ ʧʨʠʢʨʝʧʠʪʝʣʷ, ʅ*ʤ; 

      ȹɼʩʢʨ - ʨʘʟʥʠʮʘ ʟʥʘʯʝʥʠʡ ʜʝʬʦʨʤʘʮʠʠ ʩʢʨʝʧʣʝʥʠʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ ʧʨʠ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʠʣʝ 50 ʢʅ ʠ 115 ʢʅ, ʤʤ. 

 

 
 

ɼʣʷ ʩʢʨʝʧʣʝʥʠʷ ɸʈʉ-4 ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʧʨʠ ʨʘʟʥʠʮʝ ʜʝʬʦʨʤʘʮʠʡ 

ʩʢʨʝʧʣʝʥʠʡ ʦʪ ʚʝʨʪʠʢʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʈ = 115 ʢʅ  ʠ ʈ=50 ʢʅ ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʬʦʨʤʫʣʝ: 
 

ʄʨ= - 3,64ln* (ȹɼʩʢʨ)
 -0,6782, 

 

ʛʜʝ    ʄʨ - ʨʘʩʯʝʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʦʥʦʨʝʛʫʣʷʪʦʨʘ (ʅ*ʤ); 

ȹɼʩʢʨ ï ʨʘʟʥʠʮʘ ʟʥʘʯʝʥʠʡ ʜʝʬʦʨʤʘʮʠʠ ʩʢʨʝʧʣʝʥʠʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ ʧʨʠ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʠʣʝ 50ʢʅ ʠ 115ʢʅ, (ʤʤ). 
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ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʤʝʞʜʫ ʦʩʣʘʙʣʝʥʠʝʤ ʟʘʪʷʞʢʠ ʰʫʨʫʧʘ ʠ ȹɼʩʢʨ 

ʠʤʝʝʪʩʷ ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ: ʯʝʤ ʟʥʘʯʠʪʝʣʴʥʝʝ ʨʘʟʥʠʮʘ ʚ ʜʝʬʦʨʤʘʮʠʠ ʩʢʨʝʧʣʝʥʠʡ ʦʪ 

ʙʦʣʴʰʦʡ ʠ ʤʘʣʦʡ ʥʘʛʨʫʟʦʢ, ʪʝʤ ʩʣʘʙʝʝ ʟʘʪʷʞʢʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʦʙʥʳʭ ʠʟʤʝʨʝʥʠʡ ʤʦʞʥʦ ʚʳʷʚʣʷʪʴ ʤʝʩʪʘ ʩ ʦʩʣʘʙʣʝʥʠʝʤ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʫʪʠ, ʘ ʪʘʢʞʝ ʧʦʪʝʨʝʡ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʟʘʢʨʝʧʣʝʥʠʷ ʨʝʣʴʩʦʚʳʭ ʧʣʝʪʝʡ, ʪʘʢ ʢʘʢ ʵʪʠ ʚʝʱʠ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. 

ʂʦʤʧʣʝʢʩ ʉʇʄ-18 ʚʳʧʦʣʥʷʝʪ ʠʟʤʝʨʝʥʠʷ ʥʘ ʩʢʦʨʦʩʪʠ ʜʦ 40 ʢʤ/ʯ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʪʷʞʝʥʥʳʝ ʦʪʨʝʟʢʠ ʧʫʪʠ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʫʯʘʩʪʢʦʚ ʩ 

ʦʩʣʘʙʣʝʥʥʳʤʠ ʧʨʠʢʨʝʧʠʪʝʣʷʤʠ. ɽʩʣʠ ʫ ʩʢʨʝʧʣʝʥʠʷ ɾɹʈ-65ʐ ʟʘʪʷʞʢʘ ʢʣʝʤʤʥʦʛʦ ʰʫʨʫʧʘ 

ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 50 ʢʅÅʤ, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ ʣʠʙʦ ʧʦʣʥʦʩʪʴʶ ʨʘʩʢʨʫʯʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʧʨʠʢʨʝʧʠʪʝʣʷ, ʣʠʙʦ ʝʛʦ ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʨʘʟʨʫʰʝʥʠʝ [6]. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʧʦʜʦʙʥʳʡ 

ʫʯʘʩʪʦʢ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʜʝʬʝʢʪʥʳʤ ʧʦ ʩʦʩʪʦʷʥʠʶ ʩʢʨʝʧʣʝʥʠʡ. 

ɺʳʚʦʜ. ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʥʘʛʨʫʟʦʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʣʝʢʩʘ 

ʉʇʄ-18 ʠ ʝʛʦ ʘʥʘʣʦʛʦʚ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʤʦʤʝʥʪ ʟʘʪʷʞʢʠ ʧʨʠʢʨʝʧʠʪʝʣʝʡ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 

ʩʢʨʝʧʣʝʥʠʡ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. ʆʪʩʶʜʘ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʚʳʷʚʣʷʪʴ ʦʧʘʩʥʳʝ ʧʦ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʫʯʘʩʪʢʠ ʧʫʪʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʦʪʢʘʟ (ʚʳʙʨʦʩ ʧʫʪʠ), ʘʜʨʝʩʥʦ ʧʣʘʥʠʨʦʚʘʪʴ 

ʟʘʤʝʥʫ ʚʳʰʝʜʰʠʭ ʠʟ ʩʪʨʦʷ ʵʣʝʤʝʥʪʦʚ ʠʣʠ ʦʙʦʩʥʦʚʘʥʥʦ ʥʘʟʥʘʯʘʪʴ ʨʝʤʦʥʪ ʠ ʟʘʪʷʞʢʫ 

ʧʨʠʢʨʝʧʠʪʝʣʝʡ ʜʦ ʥʦʨʤʘʪʠʚʥʦʡ ʚʝʣʠʯʠʥʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ 

ʩʢʦʨʦʩʪʥʦʡ ʢʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ ʩʢʨʝʧʣʝʥʠʡ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʪʝʢʫʱʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʧʫʪʠ ʠ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ. 
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ʆʈɻɸʅʀɿɸʎʀʗ ʇɽʈɽɺʆɿʆʏʅʆɻʆ ʇʈʆʎɽʉʉɸ ɺ ʄʆʈʉʂʆʄ ʇʆʈʊʋ ʅɸ 

ʇʈʀʅʎʀʇɸʍ ʃʆɻʀʉʊʀʂʀ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʟʣʘʛʘʶʪʩʷ ʦʩʥʦʚʳ  ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʤʥʦʞʝʩʪʚʘ ʧʨʦʙʣʝʤʥʳʭ ʚʦʧʨʦʩʦʚ ʠ 

ʩʦʜʝʨʞʘʱʠʝ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʠ ʧʨʠʥʮʠʧʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʦʧʪʠʤʠʟʘʮʠʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ, ʣʦʛʠʩʪʠʢʘ, ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʮʝʧʴ, 

ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʤʦʨʩʢʦʡ ʧʦʨʪ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʛʨʫʟʦʚ, 

ʛʨʫʟʦʧʦʪʦʢ, ʤʘʪʝʨʠʘʣʴʥʳʡ ʧʦʪʦʢ, ʩʢʣʘʜʳ.  

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʩʫ ʢᴇʣʽʛʽʥʜʝ ʢᴇʣʽʢ ʧʨʦʮʝʩʪʝʨʽʥ ʪʠʽʤʜʽ ײʡʳʤʜʘʩʪʳʨʫ װʰʽʥ 

ʢᴇʧʪʝʛʝʥ ʧʨʦʙʣʝʤʘʣʳץ ʤᴅʩʝʣʝʣʝʨ ʤʝʥ ʰʝʰʽʤʜʝʨʜʽ ʰʝʰʫʛʝ ʞװʡʝʣʽ ʪᴅʩʽʣʜʝʨ ץʘʪʳʩʘʪʳʥ 

ʣʦʛʠʩʪʠʢʘʣʳץ ץʘסʠʜʘʪʪʘʨʜʳש ʥʝʛʽʟʜʝʨʽ ʙʘʷʥʜʘʣʘʜʳ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʣʦʛʠʩʪʠʢʘʣʳץ ץʘסʠʜʘʣʘʨ, ʣʦʛʠʩʪʠʢʘ, ʣʦʛʠʩʪʠʢʘʣʳץ ʪʽʟʙʝʢ, ʩʫ ʢᴇʣʽʛʽ, 

ʪʝשʽʟ ʧʦʨʪʳ, ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽ, ʞװʢ ʪʘʩʳʤʘʣʜʘʫ, ʞװʢ ʘסʳʤʳ, ʤʘʪʝʨʠʘʣʜʳץ ʘסʳʥ, ץʦʡʤʘʣʘʨ. 

ɸbstract. The article outlines the principles of logistics for efficient organization of 

transport processes in maritime transport, offering a systematic approach to solving many 

problematic issues and containing various methods and principles aimed at optimizing transport 

processes. 

Key words: logistics principles, logistics, logistics chain, maritime transport, seaport, rail 

transport, freight transport, freight traffic, material traffic, warehouses. 

 

ɺ ʩʚʷʟʠ ʩ ʟʘʜʘʯʘʤʠ ʨʘʩʰʠʨʝʥʠʷ ʧʨʠʩʫʪʩʪʚʠʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʤʦʨʩʢʦʛʦ ʪʦʨʛʦʚʦʛʦ 

ʬʣʦʪʘ ʈʂ ʥʘ ʨʳʥʢʝ ʤʦʨʩʢʠʭ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ ʚ ʂʘʩʧʠʡʩʢʦʤ ʤʦʨʝ ʠ ʧʦʚʳʰʝʥʠʷ ʝʛʦ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʘʢʪʫʘʣʴʥʳ ʚʦʧʨʦʩʳ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʧʨʠʥʮʠʧʦʚ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʛʨʫʟʦʧʦʪʦʢʦʚ. 

ʆʩʥʦʚʦʡ  ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʥʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʷʚʣʷʶʪʩʷ ʥʘʫʯʥʳʝ, ʠʥʞʝʥʝʨʥʦ - ʪʝʭʥʠʯʝʩʢʠʝ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʧʦ ʛʨʫʟʦʧʦʪʦʢʘʤ, ʪʨʘʥʟʠʪʫ, ʬʠʟʠʯʝʩʢʠʝ ʠ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʧʝʨʝʚʦʟʦʢ, ʧʝʨʝʛʨʫʟʦʢ, ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʛʨʫʟʦʚ. ʃʦʛʠʩʪʠʢʘ ʪʘʢʞʝ 

ʦʭʚʘʪʳʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʮʝʩʩʘʤʠ ʧʨʦʜʚʠʞʝʥʠʷ 

ʪʦʚʘʨʥʳʭ ʧʦʪʦʢʦʚ ʥʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ: ʫʧʨʘʚʣʝʥʠʝ ʛʨʫʟʦʧʦʪʦʢʘʤʠ, ʩʦʭʨʘʥʥʦʩʪʴ 

ʛʨʫʟʦʧʦʪʦʢʦʚ,  ʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ, ʶʨʠʜʠʯʝʩʢʦʝ ʠ ʬʠʥʘʥʩʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

ʃʦʛʠʩʪʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʧʨʝʜʧʦʣʘʛʘʶʪ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʤʥʦʞʝʩʪʚʘ 

ʧʨʦʙʣʝʤʥʳʭ ʚʦʧʨʦʩʦʚ ʠ ʩʦʜʝʨʞʘʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʠ ʧʨʠʥʮʠʧʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʜʦʩʪʠʞʝʥʠʝ ʦʧʪʠʤʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʚ  ʮʝʣʦʤ. 
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ʉʪʨʫʢʪʫʨʘ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʧʦʜʩʠʩʪʝʤ: 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ 

ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ (ʨʠʩʫʥʦʢ 1). ʅʘ ʨʠʩʫʥʢʝ ʪʦʯʢʠ ɸ ʠ ɻ - ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ ʠ 

ʦʢʦʥʯʘʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʦʯʢʠ ɹ ʠ ɺ - ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʛʦ 

ʧʦʪʦʢʘ. ʀʥʪʝʨʚʘʣ ɸɹ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʪʘʧʫ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʛʨʫʟʦʧʦʪʦʢʘ 

(ʕʇʆ). ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʙʦʨ ʭʘʨʘʢʪʝʨʘ, ʥʦʤʝʥʢʣʘʪʫʨʳ ʠ ʧʘʨʘʤʝʪʨʦʚ ʛʨʫʟʦʚ, 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʥʘ ʨʳʥʢʝ, ʦʙʦʩʥʦʚʳʚʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʛʨʫʟʦʧʦʪʦʢʘ ʠ ʚʠʜʳ ʩʤʝʞʥʳʭ 

ʪʨʘʥʩʧʦʨʪʦʚ. ʋʯʘʩʪʦʢ ɹɺ ï ʵʪʦ ʵʪʘʧ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʪʦʢʘ (ʕʇʄ), ʥʘ ʢʦʪʦʨʦʤ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʪʘʚʢʘ ʩʳʨʴʷ, ʤʘʪʝʨʠʘʣʦʚ, ʠʟʛʦʪʦʚʣʝʥʠʝ ʪʦʚʘʨʦʚ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ, 

ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʠ ʪʘʢ ʜʘʣʝʝ, ʪʦ ʝʩʪʴ ʧʨʦʠʩʭʦʜʠʪ ʬʠʟʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʦʚʘʨʦʚ [1]. 

ʋʯʘʩʪʦʢ ɺɻ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʪʘʧʫ ʢʦʥʪʨʦʣʷ ʠ ʘʥʘʣʠʟʘ (ʕʂɸ). ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʘ 

ʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʪʦʢʘ ʫʞʝ ʥʝʪ, ʥʦ ʧʨʦʜʦʣʞʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ 

ʬʠʥʘʥʩʦʚʳʝ ʧʦʪʦʢʠ.  

 

 
ʈʠʩʫʥʦʢ 1 -  ʉʪʨʫʢʪʫʨʘ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

 

ʉʦʛʣʘʩʥʦ ʣʦʛʠʩʪʠʯʝʩʢʠʤ ʧʨʠʥʮʠʧʘʤ ʧʨʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʠʣʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʟʘʥʦʚʦ ʢʘʢʦʛʦ-ʣʠʙʦ ʟʚʝʥʘ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʮʝʧʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʩʶ 

ʣʦʛʠʩʪʠʯʝʩʢʫʶ ʮʝʧʴ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦ ʙʫʜʝʪ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʮʝʧʴ ʜʦʩʪʘʚʢʠ ʠʤʧʦʨʪʥʳʭ 

ʚʥʝʰʥʝʪʦʨʛʦʚʳʭ ʛʨʫʟʦʚ. ʉʠʩʪʝʤʥʦʝ ʧʦʩʪʨʦʝʥʠʝ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʮʝʧʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʮʝʣʴ 

ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ, ʚʳʜʝʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʠ ʩʪʨʫʢʪʫʨʳ. ʇʝʨʝʤʝʱʘʝʤʳʝ ʛʨʫʟʳ, 

ʪʨʘʥʩʧʦʨʪ (ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʠ ʤʦʨʩʢʦʡ), ʩʢʣʘʜʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ, 

ʶʨʠʜʠʯʝʩʢʦʝ, ʬʠʥʘʥʩʦʚʦʝ, ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʠ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʷʚʣʷʶʪʩʷ ʢʦʤʧʦʥʝʥʪʘʤʠ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ.  

 

 
 

ʈʠʩʫʥʦʢ 2 - ʉʭʝʤʘ ʚʳʧʦʣʥʝʥʠʷ ʧʨʠʥʮʠʧʘ ʜʦʩʪʘʚʢʠ çʦʪ ʜʚʝʨʠ ʜʦ ʜʚʝʨʠè. 
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 ɺʩʝ ʢʦʤʧʦʥʝʥʪʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʤʘʪʝʨʠʘʣʴʥʫʶ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʧʦʜʩʠʩʪʝʤʳ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʮʝʧʠ. ʃʦʛʠʩʪʠʯʝʩʢʘʷ ʮʝʧʴ ʜʦʩʪʘʚʢʠ ʠʤʧʦʨʪʥʳʭ 

ʚʥʝʰʥʝʪʦʨʛʦʚʳʭ ʛʨʫʟʦʚ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʵʪʘʧʳ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʨʦʮʝʩʩʘ: ʛʨʫʟʳ ʩʦ ʩʢʣʘʜʘ ʧʨʝʜʧʨʠʷʪʠʷ - ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʷ ʩʪʨʘʥʳ-ʵʢʩʧʦʨʪʝʨʘ 

ʧʝʨʝʛʨʫʞʘʶʪʩʷ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ. ɸʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʛʨʫʟʳ ʜʦʩʪʘʚʣʷʶʪʩʷ ʥʘ 

ʩʢʣʘʜ ʚ ʤʦʨʩʢʦʤ ʧʦʨʪʫ ʩʪʨʘʥʳ-ʵʢʩʧʦʨʪʝʨʘ. ʕʪʦʪ ʩʢʣʘʜ ʤʦʞʝʪ ʧʨʠʥʘʜʣʝʞʘʪʴ ʧʦʨʪʫ, 

ʪʘʤʦʞʥʝ, ʩʪʠʚʠʜʦʨʩʢʦʡ ʠʣʠ ʵʢʩʧʝʜʠʪʦʨʩʢʦʡ ʬʠʨʤʝ. ʅʘ ʩʢʣʘʜʝ ʧʦʨʪʘ ʦʪʧʨʘʚʣʝʥʠʷ ʛʨʫʟʳ 

ʜʦʣʞʥʳ ʧʨʦʡʪʠ ʫʯʝʪ. ɼʘʣʝʝ ʛʨʫʟʳ ʯʝʨʝʟ ʩʢʣʘʜ ʠʣʠ ʧʦ ʧʨʷʤʦʤʫ ʚʘʨʠʘʥʪʫ ʧʝʨʝʛʨʫʞʘʶʪʩʷ 

ʥʘ ʤʦʨʩʢʦʡ ʪʨʘʥʩʧʦʨʪ. ʄʦʨʩʢʦʡ ʪʨʘʥʩʧʦʨʪ ʜʦʩʪʘʚʣʷʝʪ ʛʨʫʟ ʥʘ ʩʢʣʘʜ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʦʨʪʘ 

ʧʨʠʙʳʪʠʷ. ɿʜʝʩʴ ʛʨʫʟʳ ʪʘʢʞʝ ʧʨʦʭʦʜʷʪ ʫʯʝʪ. ʅʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ ʛʨʫʟʳ 

ʧʝʨʝʛʨʫʞʘʶʪʩʷ ʯʝʨʝʟ ʟʦʥʫ ʭʨʘʥʝʥʠʷ ʠʣʠ ʧʦ ʧʨʷʤʦʤʫ ʚʘʨʠʘʥʪʫ. ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ 

ʪʨʘʥʩʧʦʨʪ ʜʦʩʪʘʚʣʷʝʪ ʛʨʫʟʳ ʥʘ ʩʢʣʘʜ ʩʪʘʥʮʠʠ ʥʘʟʥʘʯʝʥʠʷ. ʉʢʣʘʜ ʤʦʞʝʪ ʧʨʠʥʘʜʣʝʞʘʪʴ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʪʘʥʮʠʠ ʠʣʠ ʵʢʩʧʝʜʠʪʦʨʩʢʦʡ ʬʠʨʤʝ. ʃʦʛʠʩʪʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ 

ʦʨʛʘʥʠʟʘʮʠʠ ʛʨʫʟʦʧʦʪʦʢʦʚ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʚʳʧʦʣʥʝʥʠʷ ʧʨʠʥʮʠʧʘ ʜʦʩʪʘʚʢʠ çʦʪ ʜʚʝʨʠ ʜʦ 

ʜʚʝʨʠè ("from door to door") (ʨʠʩʫʥʦʢ 2), ʧʦʵʪʦʤʫ ʟʘʢʣʶʯʠʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ 

ʧʨʦʮʝʩʩ ʧʝʨʝʛʨʫʟʢʠ ʛʨʫʟʦʚ ʥʘ ʧʦʨʪʦʚʦʤ ʩʢʣʘʜʝ, ʩʪʘʥʮʠʠ ʥʘʟʥʘʯʝʥʠʷ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʡ 

ʪʨʘʥʩʧʦʨʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʨʪʦʚʳʭ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʣʠʥʠʡ, ʩ 

ʜʦʩʪʘʚʢʦʡ ʛʨʫʟʦʚ ʥʘ ʩʢʣʘʜ ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʷ. ɿʜʝʩʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʛʨʫʟʢʘ ʛʨʫʟʘ ʩ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʥʘ ʩʢʣʘʜ ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʷ. ɼʦʩʪʘʚʢʘ ʛʨʫʟʦʚ ʧʦ ʪʝʭʥʦʣʦʛʠʠ çʦʪ ʜʚʝʨʠ ʜʦ 

ʜʚʝʨʠè ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʢʦʤʧʘʥʠʷ-ʧʝʨʝʚʦʟʯʠʢ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʚʩʶ ʦʨʛʘʥʠʟʘʮʠʶ ʜʦʩʪʘʚʢʠ 

ʦʪ ʩʢʣʘʜʘ ʦʪʧʨʘʚʠʪʝʣʷ ʜʦ ʩʢʣʘʜʘ ʧʦʣʫʯʘʪʝʣʷ. ɼʦʩʪʘʚʢʘ çʦʪ ʜʚʝʨʠ ʜʦ ʜʚʝʨʠè ʧʦʜʨʘʟʫʤʝʚʘʝʪ, 

ʯʪʦ ʧʝʨʝʚʦʟʯʠʢ ʤʦʞʝʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ, ʯʪʦʙʳ ʜʦʩʪʘʚʠʪʴ 

ʛʨʫʟ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ. ʊʘʢʠʝ ʧʝʨʝʚʦʟʢʠ ʝʱʝ ʥʘʟʳʚʘʶʪ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʮʝʧʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʪʨʘʥʩʧʦʨʪʠʨʦʚʦʢ 

ʛʨʫʟʦʚ ʦʪ ʦʜʥʦʛʦ ʩʢʣʘʜʘ ʜʦ ʜʨʫʛʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʧʝʨʝʛʨʫʟʦʯʥʳʭ 

ʣʠʥʠʡ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠʯʘʣʘʭ ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ [2]. 

ʂʘʞʜʳʡ ʠʟ ʜʚʫʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʷʜʦʤ ʦʩʥʦʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ. 

ɼʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ: 

ï ʩʢʦʨʦʩʪʴ ʧʝʨʝʚʦʟʢʠ  ʛʨʫʟʘ  ʦʧʨʝʜʝʣʝʥʥʳʤ  ʚʠʜʦʤ  ʪʨʘʥʩʧʦʨʪʘ - v, ʫʟʣʦʚʘʷ, 

ʢʤ/ʩʫʪʢʠ; 

ï ʨʘʩʩʪʦʷʥʠʝ ʧʝʨʝʚʦʟʢʠ - 1, ʤʠʣʠ, ʢʤ; 

ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʝʚʦʟʢʠ - ʊ, ʩʫʪʢʠ; 

ï ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʢʠ - s, ʨʫʙʣʠ; 

ï ʨʘʟʤʝʨ ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʘʨʪʠʠ - ,Q ʪ. 

ɼʣʷ ʦʧʝʨʘʮʠʡ ʧʦ ʧʝʨʝʛʨʫʟʢʝ ʠ ʩʢʣʘʜʠʨʦʚʘʥʠʶ ʛʨʫʟʦʚ ʭʘʨʘʢʪʝʨʥʳʤʠ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ 

ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

ï ʚʨʝʤʷ ʧʨʠʙʳʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʘʨʪʠʠ - t ; 

ï ʚʨʝʤʷ ʦʪʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʘʨʪʠʠ - t ; 

ï ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʦʪʧʨʘʚʣʝʥʠʷʤʠ ʠʣʠ ʧʨʠʙʳʪʠʷʤʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʘʨʪʠʡ - 

tD ʩʫʪʢʠ; 

ï ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʘʨʪʠʠ - T , ʩʫʪʢʠ; 

ï ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʛʨʫʟʘ ʥʘ ʩʢʣʘʜʝ - S, ʨʫʙ; 

ï ʝʤʢʦʩʪʴ ʩʢʣʘʜʘ, ʪʨʶʤʘ - E, ʪʳʩʷʯʠ ʨʫʙ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ ʙʫʜʫʪ ʚʣʠʷʪʴ ʥʘ 

ʚʳʙʦʨ ʤʘʨʰʨʫʪʘ ʧʨʦʜʚʠʞʝʥʠʷ ʛʨʫʟʘ, ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʡ ʢʣʠʝʥʪʘ. ʆʧʪʠʤʠʟʘʮʠʷ ʵʪʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʦʟʚʦʣʠʪ ʧʨʠʚʣʝʢʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʙʲʝʤʳ ʛʨʫʟʦʚ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʣʠʥʠʡ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ 

ʧʨʠʯʘʣʝ. 
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ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʪʠʪʴ ʩʪʦʷʥʦʯʥʦʝ ʚʨʝʤʷ ʩʫʜʦʚ ʧʦʜ ʛʨʫʟʦʚʳʤʠ 

ʦʧʝʨʘʮʠʷʤʠ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʕʚ (ʚ ʨʫʙ.), ʚʩʣʝʜʩʪʚʠʝ ʩʦʢʨʘʱʝʥʠʷ ʩʪʦʷʥʦʯʥʦʛʦ 

ʚʨʝʤʝʥʠ ʩʫʜʦʚ, ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʩʯʠʪʘʥ ʧʦ ʬʦʨʤʫʣʝ: 

                        ʕʚ = Āæt = ɸ Q ɸ (1/ʄʥ   ð 1/ʄʩ),                                   (1) 

ʛʜʝ: ɸ ðʯʘʩʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʨʘʩʯʝʪʥʦʛʦ ʪʠʧʘ ʩʫʜʥʘ 

ʥʘ ʩʪʦʷʥʢʝ, ʨʫʙ.;  

 ætð ʩʦʢʨʘʱʝʥʠʝ ʩʪʦʷʥʦʯʥʦʛʦ ʚʨʝʤʝʥʠ   ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʧʨʠʯʘʣʝ, ʯ;  

 ʄʥ, ʄʩ ð ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʛʨʫʟʢʠ-ʚʳʛʨʫʟʢʠ    ʧʨʠʥʷʪʦʛʦ    ʛʨʫʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʜʦ ʠ ʧʦʩʣʝ ʩʧʝʮʠʘʣʠʟʘʮʠʠ    ʧʨʠʯʘʣʘ, ʪ/ʩʫʜʦ-ʯ. 

ʇʨʠ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʧʨʠʯʘʣʘ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴʩʷ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʣʠʥʠʡ ʥʘ ʟʘʛʨʫʟʢʝ-ʨʘʟʛʨʫʟʢʝ ʚʘʛʦʥʦʚ, ʘ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʚʘʛʦʥʦʚ ʚ 

ʧʦʨʪʫ ʩʦʢʨʘʪʠʪʩʷ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ (ʚ ʨʫʙ.) ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ 

ʬʦʨʤʫʣʝ: 

                                ʕʞ=ɸ ʚʘʛ  Ā    ɺæt ʚʘʛ  = ɸ ʚʘʛ   
ʚʘʛ

B

t
q

Q
D

                                            (2) 

 

ʛʜʝ:   ɸ ʚʘʛ ð ʩʪʦʠʤʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʚʘʛʦʥʦʚ, ʨʫʙ./ʚʘʛʦʥʦ-ʯ; 

ɺ ð ʯʠʩʣʦ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʚʘʛʦʥʦʚ; 

æt ʚʘʛ ð ʩʨʝʜʥʷʷ ʵʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʦʜʥʦʛʦ ʚʘʛʦʥʘ, ʯ;  

q ʚ ð ʢʦʣʠʯʝʩʪʚʦ ʛʨʫʟʘ ʚ ʚʘʛʦʥʝ, ʪ.  

ʆʙʱʘʷ ʵʢʦʥʦʤʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ   ʨʘʩʭʦʜʦʚ  ×ʕ (ʚ ʨʫʙ.) ʧʦ ʨʘʩʩʤʦʪʨʝʥʥʳʤ 

ʚʳʰʝ ʩʪʘʪʴʷʤ ʧʨʠ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʧʨʠʯʘʣʦʚ: 
 

                               ʞʚʩ ʕʕʕʕ ++=ä                                                                      (3) 
 

ʉʢʣʘʜʳ ʚ ʧʫʥʢʪʘʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʩʦʟʜʘʶʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʜʣʷ ʭʨʘʥʝʥʠʷ ʛʨʫʟʦʚ, ʥʦ ʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʛʨʫʟʦʧʦʪʦʢʦʚ. ɺʭʦʜʷʱʠʡ ʩʦ ʩʪʦʨʦʥʳ ʤʦʨʷ ʛʨʫʟʦʧʦʪʦʢ ʠʤʝʝʪ ʦʜʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʄʘʩʩʘ 

ʛʨʫʟʦʚ ʚ ʩʫʜʥʝ ʥʘ ʧʦʨʷʜʦʢ ʧʨʝʚʳʰʘʝʪ ʤʘʩʩʫ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʩʦʩʪʘʚʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʝʨʝʚʝʟʪʠ ʛʨʫʟʳ, ʧʨʠʙʳʚʰʠʝ ʥʘ ʦʜʥʦʤ ʩʫʜʥʝ, ʧʦʪʨʝʙʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʩʦʩʪʘʚʦʚ. ʉʫʜʘ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʠʜʦʤ ʛʨʫʟʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʭʦʜʷʪ ʚ 

ʧʦʨʪ ʩ ʧʝʨʝʨʳʚʦʤ ʚ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ, ʪʦʛʜʘ ʢʘʢ ʧʦʝʟʜʘ ʩ ʧʨʠʧʦʨʪʦʚʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ 

ʩʪʘʥʮʠʠ ʦʪʧʨʘʚʣʷʶʪʩʷ ʝʞʝʜʥʝʚʥʦ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ï ʷʚʣʝʥʠʝ ʦʙʲʝʢʪʠʚʥʦʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ 

ʤʥʦʞʝʩʪʚʦʤ ʬʘʢʪʦʨʦʚ: ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʧʨʘʚʦʚʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʧʨʦʯʠʭ. ʇʨʘʚʠʣʴʥʦ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʨʦʮʝʩʩ ʦʯʝʥʴ ʩʣʦʞʥʦ. ɺ ʩʠʣʫ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ ʚʳʚʦʜ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘʣʠʯʠʷ ʛʨʫʟʦʚʳʭ ʪʝʨʤʠʥʘʣʦʚ ʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʮʝʧʦʯʢʘʭ.  
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ʬʠʥʘʥʩʦʚʳʝ ʨʘʩʭʦʜʳ.  

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʪʝשʽʟʜʝʥ ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʥʝ ʞװʢ ʘסʳʥʳʥ ʪʨʘʥʟʠʪʪʽ ʪʘʩʳʤʘʣʜʘʫ 
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ɸbstract. The article outlines the basics of logistics principles for the production activity 

of the sea terminal, which is the most important link in the logistics chain, when transiting cargo 

flows from sea to rail. 
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 ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʣʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʠ 

ʤʦʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʧʨʠʧʦʨʪʦʚʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʟʣʘʭ ʦʙʲʷʩʥʷʝʪʩʷ ʝʸ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʣʶʜʝʡ ʠ ʚʘʞʥʦʩʪʴʶ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʚʩʝʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʦʩʫʜʘʨʩʪʚʘ, ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʛʦ 

ʨʘʙʦʪʳ. ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʚʥʠʤʘʥʠʷ ʠʣʠ ʟʘʧʘʟʜʳʚʘʥʠʝ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʠ ʤʦʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʧʨʠʧʦʨʪʦʚʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʫʟʣʘʭ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʪʨʘʥʩʧʦʨʪʥʳʡ ʢʦʣʣʘʧʩ, ʥʦ ʠ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ, ʝʩʣʠ ʩʦʪʥʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʩʦʩʪʘʚʦʚ ʙʫʜʫʪ ʧʨʦʩʪʘʠʚʘʪʴ ʥʘ 

ʧʦʜʭʦʜʘʭ ʢ ʤʦʨʩʢʠʤ ʧʦʨʪʘʤ.  

 ʅʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʦʙʲʝʢʪʦʚ  ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʮʝʧʠ, ʷʚʣʷʝʪʩʷ ʤʦʨʩʢʦʡ ʪʝʨʤʠʥʘʣ - ʚʘʞʥʦʝ ʟʚʝʥʦ ʵʪʦʡ ʮʝʧʠ, ʩʚʷʟʘʥʥʦʝ ʩ ʧʝʨʝʚʘʣʢʦʡ ʛʨʫʟʘ 

ʩ ʤʦʨʩʢʦʛʦ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ ʚ ʧʦʨʪʫ ʧʨʠʙʳʪʠʷ ʯʝʨʝʟ ʩʢʣʘʜ ʠʣʠ ʧʦ ʧʨʷʤʦʤʫ 

ʚʘʨʠʘʥʪʫ. ɺ ʨʦʣʠ ʩʢʣʘʜʘ ʧʦʨʪʘ ʧʨʠʙʳʪʠʷ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʪʘʤʦʞʝʥʥʳʡ ʩʢʣʘʜ, ʩʢʣʘʜ 

ʩʪʠʚʠʜʦʨʥʦʡ ʠʣʠ ʵʢʩʧʝʜʠʪʦʨʩʢʦʡ ʬʠʨʤʳ ʠʣʠ ʧʦʨʪʦʚʳʡ ʪʝʨʤʠʥʘʣ. ʈʘʥʝʝ ʧʦʥʷʪʠʝ 

çʪʝʨʤʠʥʘʣè ʦʟʥʘʯʘʣʦ ʧʦʨʪ, ʚ ʢʦʪʦʨʦʤ ʟʘʨʦʞʜʘʣʩʷ ʠ ʟʘʢʘʥʯʠʚʘʣʩʷ ʛʨʫʟʦʧʦʪʦʢ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʦʨʩʢʠʝ ʧʦʨʪʳ ʷʚʣʷʶʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʧʫʥʢʪʦʤ ʧʝʨʝʨʘʙʦʪʢʠ ʪʨʘʥʟʠʪʥʳʭ 

ʛʨʫʟʦʧʦʪʦʢʦʚ. ʅʘ ʥʠʭ ʟʘʨʦʞʜʘʶʪʩʷ ʠ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʝ ʟʚʝʥʴʷ ʵʪʠʭ 

ʛʨʫʟʦʧʦʪʦʢʦʚ. ʇʨʠʯʘʣʳ, ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʥʝʤʫ ʩʢʣʘʜʩʢʠʝ ʠ ʠʥʳʝ ʧʣʦʱʘʜʠ, 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʟʜʘʥʠʷ,  ʦʙʨʘʟʫʶʪ ʛʨʫʟʦʚʳʝ ʨʘʡʦʥʳ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪ ʪʝʨʤʠʥʘʣʘʤʠ. 

ɺ ʦʙʱʝʤ ʚʠʜʝ, ʣʶʙʦʡ ʧʫʥʢʪ ʩʦʧʨʷʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ (ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ, 

ʚʦʜʥʦʛʦ, ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ, ʚʦʟʜʫʰʥʦʛʦ, ʪʨʫʙʦʧʨʦʚʦʜʥʦʛʦ) ʩʝʛʦʜʥʷ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ 

ʪʝʨʤʠʥʘʣʦʤ [1] . 
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ʈʘʩʩʤʦʪʨʠʤ ʤʦʨʩʢʦʡ ʪʝʨʤʠʥʘʣ, ʢʘʢ ʟʚʝʥʦ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʮʝʧʠ ʧʨʠ ʧʝʨʝʚʘʣʢʝ 

ʛʨʫʟʦʧʦʪʦʢʦʚ ʩ ʤʦʨʩʢʦʛʦ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ (ʠ ʦʙʨʘʪʥʦ). ʇʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʨʩʢʦʛʦ ʪʝʨʤʠʥʘʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʧʨʦʧʫʩʢʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʧʨʠʧʦʨʪʦʚʳʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʩʪʘʥʮʠʡ. ʇʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʝʨʝʛʨʫʟʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʮʝʧʦʯʢʦʡ çʤʦʨʩʢʦʡ ʛʨʫʟʦʚʦʡ ʬʨʦʥʪ 

- ʩʢʣʘʜʳ - ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʛʨʫʟʦʚʦʡ ʬʨʦʥʪè. ʇʝʨʝʛʨʫʟʢʘ ʛʨʫʟʦʚ ʧʦ ʧʨʷʤʦʤʫ ʚʘʨʠʘʥʪʫ 

(ʩʫʜʥʦ - ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʚʘʛʦʥʳ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʚʘʛʦʥʳ - ʩʫʜʥʦ) ʤʦʞʝʪ ʙʳʪʴ 

ʵʬʬʝʢʪʠʚʥʘ, ʝʩʣʠ ʦʥʘ ʥʝ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʧʨʦʩʪʦʠ ʩʫʜʦʚ ʠ ʚʘʛʦʥʦʚ ʚ ʦʞʠʜʘʥʠʠ ʧʦʛʨʫʟʢʠ / 

ʚʳʛʨʫʟʢʠ. ʇʨʦʩʪʦʠ ʩʫʜʦʚ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʚʘʛʦʥʦʚ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʧʨʠ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ ʚʤʝʩʪʠʤʦʩʪʠ ʧʦʨʪʦʚʦʛʦ ʪʝʨʤʠʥʘʣʘ ʚʝʣʠʯʠʥʝ ʛʨʫʟʦʧʦʪʦʢʦʚ ʠ ʥʝʜʦʩʪʘʪʢʝ 

ʧʝʨʝʛʨʫʟʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɿʘʪʨʘʪʳ ʦʪ ʧʨʦʩʪʦʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (ʪʳʩ. ʨʫʙ) ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʦ 

ʬʦʨʤʫʣʝ: 
 

                                                nɿ= tc DÖÖ ,             (1) 
 

ʛʜʝ:  ɿ ï ʫʙʳʪʢʠ ʦʪ ʧʨʦʩʪʦʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʪʳʩ. ʨʫʙ; 

 n ï ʢʦʣʠʯʝʩʪʚʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʚʘʛʦʥʦʚ (ʩʫʜʦʚ), ʩʪʦʷʱʠʭ ʚ ʦʞʠʜʘʥʠʠ  

ʧʦʛʨʫʟʢʠ/ʚʳʛʨʫʟʢʠ;  
c ï ʩʪʦʠʤʦʩʪʴ ʦʜʥʠʭ ʩʫʪʦʢ ʧʨʦʩʪʦʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʚʘʛʦʥʦʚ (ʩʫʜʦʚ), ʪʳʩ.ʨʫʙ. 

ʚʘʛʦʥʦ - ʩʫʪʢʠ;  

tDï ʚʨʝʤʷ ʧʨʦʩʪʦʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʚʘʛʦʥʦʚ (ʩʫʜʦʚ) ʩʫʪʢʠ. 
 

ʉʪʦʠʤʦʩʪʴ ʦʜʥʠʭ ʩʫʪʦʢ ʧʨʦʩʪʦʷ (ʪʳʩ.ʨʫʙ. ʚʘʛʦʥʦ ï ʩʫʪʢʠ) ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʚʘʛʦʥʘ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 
 

                                            21 PPC += ,      (2) 
 

ʛʜʝ:   1P
 ï ʨʘʩʭʦʜʳ ʥʘ ʦʙʨʘʙʦʪʢʫ ʦʜʥʦʛʦ ʛʨʫʞʝʥʦʛʦ ʚʘʛʦʥʘ ʠ ʭʨʘʥʝʥʠʝ ʛʨʫʟʘ ʚ 

ʚʘʛʦʥʝ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ, ʵʪʠ ʨʘʩʭʦʜʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ ʠ ʫʯʠʪʳʚʘʶʪ 

ʦʪʯʠʩʣʝʥʠʷ ʥʘ ʘʤʦʨʪʠʟʘʮʠʶ, ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ ʚʘʛʦʥʦʚ ʠ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ, ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʨʘʙʦʪʥʠʢʦʚ, ʥʘʣʦʛ ʥʘ ʠʤʫʱʝʩʪʚʦ ʠ ʧʨʦʯʝʝ, 

ʪʳʩ.ʨʫʙ /ʚʘʛʦʥʦ - ʩʫʪʢʠ;  

2P ï ʧʦʪʝʨʠ ʜʦʭʦʜʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʟʘ ʩʫʪʢʠ ʧʨʦʩʪʦʷ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ, ʪʳʩ.ʨʫʙ. /ʚʘʛʦʥʦ - ʩʫʪʢʠ. 
 

ʈʘʩʭʦʜʳ ʥʘ ʦʙʨʘʙʦʪʢʫ ʠ ʭʨʘʥʝʥʠʝ ʛʨʫʟʘ ʚ ʚʘʛʦʥʝ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ:  
 

                                ɸʋʈʚʦʢʪʦma kSSSSP Ö+++= )(1       (3) 
 

ʛʜʝ: k
ɸʋʈ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʨʘʩʭʦʜʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʦʙʱʝʭʦʟʷʡʩʪʚʝʥʥʳʝ ʠ ʧʨʦʯʠʝ ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ;  

aS
 ï ʨʘʩʭʦʜʳ ʥʘ ʭʨʘʥʝʥʠʝ ʛʨʫʟʘ ʚ ʚʘʛʦʥʝ ʠ ʟʘʥʷʪʠʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ ʧʦʜ 

ʚʘʛʦʥ, ʪʳʩ.ʨʫʙ. /ʚʘʛʦʥʦ -ʩʫʪʢʠ;  

mS
 ï ʨʘʩʭʦʜʳ ʥʘ ʤʘʥʝʚʨʦʚʫʶ ʨʘʙʦʪʫ ʧʦ ʧʨʠʝʤʫ, ʦʪʧʨʘʚʣʝʥʠʶ ʠ ʨʘʟʙʦʨʢʝ 

ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʧʦʝʟʜʘ ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʠʥ ʚʘʛʦʥ, ʪʳʩ.ʨʫʙ. /ʚʘʛʦʥʦ - ʩʫʪʢʠ;  

ʢʪʦS
 ï ʨʘʩʭʦʜʳ ʥʘ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʨʘʙʦʯʠʤ, ʚʳʧʦʣʥʷʶʱʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʠ ʢʦʤʤʝʨʯʝʩʢʠʡ ʦʩʤʦʪʨ ʚʘʛʦʥʦʚ, ʪʳʩ.ʨʫʙ. /ʚʘʛʦʥʦ - ʩʫʪʢʠ;  
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ʚʦS
ïʨʘʩʭʦʜʳ ʥʘ ʦʭʨʘʥʫ ʛʨʫʞʝʥʳʭ ʚʘʛʦʥʦʚ ʟʘ ʚʨʝʤʷ ʠʭ ʧʨʦʩʪʦʷ, ʪʳʩ.ʨʫʙ. /ʚʘʛʦʥʦ - 

ʩʫʪʢʠ. 

ʈʘʩʭʦʜʳ ʥʘ ʭʨʘʥʝʥʠʝ ʛʨʫʟʘ ʚ ʚʘʛʦʥʝ ʠ ʟʘʥʷʪʠʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ ʧʦʜ ʚʘʛʦʥ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
 

                  Sʵ =
[ ] 210)()(

365

1 -Ö+++++Ö Hu
nʚnn

L
n

SHuS ʨʚʚʚ aaaa
,  (4) 

 

ʛʜʝ: 365 ï  ʯʠʩʣʦ ʜʥʝʡ ʚ ʛʦʜʫ; Sʚ ï ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʢʨʳʪʦʛʦ ʚʘʛʦʥʘ; 

ʚa  ïʥʦʨʤʘ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʭ ʦʪʯʠʩʣʝʥʠʡ ʥʘ ʚʘʛʦʥ, %; 

ʨʚa  - ʦʪʯʠʩʣʝʥʠʷ ʥʘ ʨʝʤʦʥʪʳ, ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʩʤʘʟʦʯʥʳʝ                   

ʤʘʪʝʨʠʘʣʳ, %; 

Hu  - ʩʪʘʚʢʘ ʥʘʣʦʛʘ ʥʘ ʠʤʫʱʝʩʪʚʦ, Hu  = 2%; Sn ï ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʧʦʛʦʥʥʦʛʦ 

ʤʝʪʨʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ, ʪʳʩ.ʨʫʙ.; 

 Ln ï ʜʣʠʥʘ ʧʫʪʠ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʦʜʥʦʛʦ ʯʝʪʳʨʝʭʦʩʥʦʛʦ ʚʘʛʦʥʘ, ʤ;  

ʘʧ ï ʥʦʨʤʘ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʭ ʦʪʯʠʩʣʝʥʠʡ ʟʘ ʛʦʜ ʦʪ ʩʪʦʠʤʦʩʪʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʧʫʪʠ, %;    

 nʚa
 ï ʥʦʨʤʘ ʦʪʯʠʩʣʝʥʠʡ ʥʘ ʨʝʤʦʥʪʳ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ 

ʧʫʪʝʡ, %. 

 

ʈʘʩʭʦʜʳ ʥʘ ʤʘʥʝʚʨʦʚʫʶ ʨʘʙʦʪʫ ʧʦ ʧʨʠʝʤʫ, ʦʪʧʨʘʚʣʝʥʠʶ ʠ ʨʘʟʙʦʨʢʝ ʧʝʨʝʜʘʪʦʯʥʦʛʦ 

ʧʦʝʟʜʘ ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʠʥ ʚʘʛʦʥ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
 

                                         Sʤ = S ʧʨʚ

ʤ

tn

tD
p

,      (5) 
 

ʛʜʝ: Sp ï ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʣʦʢʦʤʦʪʠʚʘ-ʯʘʩʘ ʨʘʙʦʪʳ ʤʘʥʝʚʨʦʚʦʛʦ ʣʦʢʦʤʦʪʠʚʘ, 

ʪʳʩʷʯ ʨʫʙ./ʯʘʩ;  

ʤtD  ï ʦʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʘʥʝʚʨʦʚʳʭ ʨʘʙʦʪ ʧʨʠ ʧʨʠʝʤʝ, ʦʪʧʨʘʚʣʝʥʠʠ ʠ 

ʨʘʟʙʦʨʢʝ ʦʜʥʦʛʦ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʧʦʝʟʜʘ, ʯʘʩʳ; ʚn
 - ʯʠʩʣʦ ʚʘʛʦʥʦʚ ʚ ʧʝʨʝʜʘʪʦʯʥʦʤ ʧʦʝʟʜʝ;  

tnp - ʨʘʩʯʝʪʥʦʝ ʯʠʩʣʦ ʩʫʪʦʢ ʧʨʦʩʪʦʷ ʚʘʛʦʥʦʚ ʚ ʦʞʠʜʘʥʠʠ ʧʦʜʘʯʠ  ʠ ʨʘʟʛʨʫʟʢʠ ʚ 

ʧʦʨʪʫ, ʩʫʪʢʠ [2]. 

ʈʘʩʭʦʜʳ ʥʘ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʨʘʙʦʯʠʤ, ʚʳʧʦʣʥʷʶʱʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʠ ʢʦʤʤʝʨʯʝʩʢʠʡ ʦʩʤʦʪʨ ʚʘʛʦʥʦʚ 

 

                                               Sʢʪʦ ʧʨʚʩʤʜʨ

ʢʪʦʬʦʪʢʪʦʢʪʦ

tntn

tkʏZ

..
,                                   (6)

    

ʛʜʝ: ʢʪʦZ
 ï ʩʨʝʜʥʷʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʚ ʤʝʩʷʮ ʦʩʤʦʪʨʱʠʢʦʚ ʚʘʛʦʥʦʚ ʠ ʛʨʫʟʦʚ, 

ʪʳʩ.ʨʫʙ./ʯʝʣʦʚʝʢ - ʤʝʩʷʮ;  

ʢʪʦʏ
 ï ʦʙʱʝʝ ʯʠʩʣʦ ʨʘʙʦʪʥʠʢʦʚ ʜʦʨʦʛʠ, ʚʳʧʦʣʥʷʶʱʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʠ ʢʦʤʤʝʨʯʝʩʢʠʡ ʦʩʤʦʪʨ ʚʘʛʦʥʦʚ, ʯʝʣʦʚʝʢ; ʬʦʪk
 ï ʢʦʵʬʬʠʮʠʝʥʪ, 

ʫʯʠʪʳʚʘʶʱʠʡ ʦʪʯʠʩʣʝʥʠʷ ʚʦ ʚʥʝʙʶʜʞʝʪʥʳʝ ʬʦʥʜʳ ʦʪ ʬʦʥʜʘ ʦʧʣʘʪʳ ʪʨʫʜʘ; 



ʄʘʪʝʨʠʘʣʳ  XLII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ                    
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 ʢʪʦ
t

 ï ʦʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ 

ʦʩʤʦʪʨʘ ʚʘʛʦʥʦʚ, ʯʘʩʳ; ʨʜn
 ï ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʨʘʙʦʯʠʭ ʜʥʝʡ ʚ ʤʝʩʷʮʝ, ʩʫʪʢʠ;  

ʩʤt
  ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʯʝʡ ʩʤʝʥʳ, ʯʘʩʳ. 

ʈʘʩʭʦʜʳ ʥʘ ʦʭʨʘʥʫ ʛʨʫʞʝʥʳʭ ʚʘʛʦʥʦʚ ʟʘ ʚʨʝʤʷ ʠʭ ʧʨʦʩʪʦʷ 
 

                                       ʢʪʦ
S

ʩʤʜʨ

ʧʨʬʦʪʚʦʚʦ

tn

tkʏZ

.. ,    (7) 
 

ʛʜʝ: ʚʦZ
 ï ʩʨʝʜʥʷʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʨʘʙʦʪʥʠʢʦʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʚʦʦʨʫʞʝʥʥʫʶ 

ʦʭʨʘʥʫ ʛʨʫʞʝʥʳʭ ʚʘʛʦʥʦʚ ʚ ʪʝʯʝʥʠʝ ʠʭ ʧʨʦʩʪʦʷ ʥʘ ʩʪʘʥʮʠʠ, ʪʳʩ.ʨʫʙ./ʯʝʣʦʚʝʢ - ʤʝʩʷʮ;  

ʚʦʏ
 ï ʦʙʱʝʝ ʯʠʩʣʦ ʨʘʙʦʪʥʠʢʦʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʚʦʦʨʫʞʝʥʥʫʶ ʦʭʨʘʥʫ ʛʨʫʞʝʥʳʭ 

ʚʘʛʦʥʦʚ ʚ ʪʝʯʝʥʠʝ ʠʭ ʧʨʦʩʪʦʷ ʥʘ ʩʪʘʥʮʠʠ, ʯʝʣʦʚʝʢ. 
 

ʇʦʪʝʨʠ ʜʦʭʦʜʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʦʪ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ ʦʜʥʠʤ ʚʘʛʦʥʦʤ 

ʟʘ ʩʫʪʢʠ ʧʨʦʩʪʦʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ: 
 

                                             365
2

Ö
=

n

D
P

,      (8) 
 

ʛʜʝ: D  ï ʦʙʱʠʡ ʜʦʭʦʜ, ʧʦʣʫʯʘʝʤʳʡ  ʦʪ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʟʘ ʛʦʜ, ʤʣʨʜ. ʨʫʙ/ʛʦʜ;  

än
 ï ʦʙʱʝʝ ʯʠʩʣʦ ʛʨʫʞʝʥʳʭ ʚʘʛʦʥʦʚ ʚ ʨʘʙʦʯʝʤ ʧʘʨʢʝ ʧʦ ʚʩʝʡ ʩʝʪʠ, ʪʳʩʷʯ ʚʘʛʦʥʦʚ;  

365 ï ʯʠʩʣʦ ʜʥʝʡ ʚ ʛʦʜʫ. 

ʇʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʣʠʥʠʡ ʥʘ 

ʩʧʝʮʠʘʣʣʠʟʠʨʦʚʘʥʥʦʤ ʧʨʠʯʘʣʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʪʠʪʴ ʩʪʦʷʥʦʯʥʦʝ ʚʨʝʤʷ ʩʫʜʦʚ ʧʦʜ 

ʛʨʫʟʦʚʳʤʠ ʦʧʝʨʘʮʠʷʤʠ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʕʚ (ʚ ʨʫʙ.) ʚʩʣʝʜʩʪʚʠʝ ʩʦʢʨʘʱʝʥʠʷ 

ʩʪʦʷʥʦʯʥʦʛʦ ʚʨʝʤʝʥʠ ʩʫʜʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʩʯʠʪʘʥ ʧʦ ʬʦʨʤʫʣʝ: 
 

                    ʕʚ = ɸĀæt = ɸ Q (1/ʄʥ   ð 1/ʄʩ),                                (9) 
 

ʛʜʝ: ɸ ðʯʘʩʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʨʘʩʯʝʪʥʦʛʦ ʪʠʧʘ ʩʫʜʥʘ ʥʘ ʩʪʦʷʥʢʝ, ʨʫʙ.;  

            ætð ʩʦʢʨʘʱʝʥʠʝ ʩʪʦʷʥʦʯʥʦʛʦ ʚʨʝʤʝʥʠ   ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʧʨʠʯʘʣʝ, ʯ;  

           ʄʥ, ʄʩ ð ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʛʨʫʟʢʠ-ʚʳʛʨʫʟʢʠ    ʧʨʠʥʷʪʦʛʦ    ʛʨʫʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦ 

ʠ ʧʦʩʣʝ ʩʧʝʮʠʘʣʠʟʘʮʠʠ    ʧʨʠʯʘʣʘ, ʪ/ʩʫʜʦ-ʯ. 

 

 ʇʨʠ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʧʨʠʯʘʣʘ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴʩʷ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʣʠʥʠʡ ʥʘ ʟʘʛʨʫʟʢʝ-ʨʘʟʛʨʫʟʢʝ ʚʘʛʦʥʦʚ, ʘ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʚʘʛʦʥʦʚ ʚ 

ʧʦʨʪʫ ʩʦʢʨʘʪʠʪʩʷ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ (ʚ ʨʫʙ.) ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ 

ʬʦʨʤʫʣʝ: 

                   ʕʞ=ɸ ʚʘʛ  Ā    ɺæt ʚʘʛ  = ɸ ʚʘʛ   
ʚʘʛ

B

t
q

Q
D

  ,                                    (10) 

 

ʛʜʝ:   ɸ ʚʘʛ ð ʩʪʦʠʤʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʚʘʛʦʥʦʚ, ʨʫʙ./ʚʘʛʦʥʦ-ʯ; 

        ɺ ð ʯʠʩʣʦ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʚʘʛʦʥʦʚ; 

        æt ʚʘʛ ð ʩʨʝʜʥʷʷ ʵʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʦʜʥʦʛʦ ʚʘʛʦʥʘ, ʯ;  

        q ʚ ð ʢʦʣʠʯʝʩʪʚʦ ʛʨʫʟʘ ʚ ʚʘʛʦʥʝ, ʪ.  
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ʆʙʱʘʷ ʵʢʦʥʦʤʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ   ʨʘʩʭʦʜʦʚ  ×ʕ (ʚ ʪʛ.) ʧʦ ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʚʳʰʝ 

ʩʪʘʪʴʷʤ ʧʨʠ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʧʨʠʯʘʣʦʚ: 
 

                                 ʞʚʩ ʕʕʕʕ ++=ä                                                   (11) 
 

ʅʘ ʧʨʘʢʪʠʢʝ ʦʜʥʦʚʨʝʤʝʥʥʫʶ ʧʦʜʘʯʫ ʢ ʤʦʨʩʢʦʤʫ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤʫ ʛʨʫʟʦʚʳʤ 

ʬʨʦʥʪʘʤ ʩʫʜʦʚ ʠ ʚʘʛʦʥʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʨʫʜʥʦ ʦʩʫʱʝʩʪʚʠʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʘʥʦʚʠʪʩʷ 

ʦʯʝʚʠʜʥʦʡ ʚʘʞʥʘʷ ʨʦʣʴ ʧʦʨʪʦʚʦʛʦ ʪʝʨʤʠʥʘʣʘ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʠ 

ʤʦʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 
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ʉʋʑɽʉʊɺʋʖʑʀɽ ʃʆɻʀʉʊʀʏɽʉʂʀɽ ʎɽʇʀ ʀ ʀʍ ɸʅɸʃʀɿ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʮʝʧʠ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ 

ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʈʂ. ɺ ʯʘʩʪʥʦʩʪʠ, ʨʘʩʩʤʦʪʨʝʥʘ ʜʦʩʪʘʚʢʘ ʛʨʫʟʦʚ ʊʃʂ ʚ 

ʢʦʥʪʝʡʥʝʨʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʮʝʧʴ, ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ, ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʝ 

ʢʦʥʪʝʡʥʝʨʳ. 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʢᴇʣʽʢʪʽʢ ʞװʡʝʣʝʨʽʤʝʥ ʞװʢʪʝʨʜʽ 

ʞʝʪʢʽʟʫʜʽש ʣʦʛʠʩʪʠʢʘʣʳץ ʪʽʟʙʝʛʽʥ ʪʘʣʜʘʫʳ ץʘʨʘʩʪʳʨʳʣסʘʥ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʂʃʂ ʞװʢʪʝʨʜʽ 

ʢʦʥʪʝʡʥʝʨʣʝʨʤʝʥ ʞʝʪʢʽʟʫʽ ץʘʨʘʩʪʳʨʳʣסʘʥ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʣʦʛʠʩʪʠʢʘʣʳץ ʪʽʟʙʝʛʽ, ʞװʢ ʪʘʩʳʤʘʣʜʘʫ, װʣʢʝʥ ʩʳʡʳʤʜʳʣʳץʪʳ 

ʢʦʥʪʝʡʥʝʨʣʝʨ. 

Abstract. The analysis of logistics chain of cargo delivery by transport systems of the 

Republic of Kazakhstan is given in the article. In particular, freight delivery by transport 

logistics companies in containers is considered. 

Key words: logistics chain, cargo transportation, large-capacity containers. 

 

ɺ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʸʤʦʚ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʚ ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʭ 

ʢʦʥʪʝʡʥʝʨʘʭ, ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ɸʆ çפʊɾè, ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʘʚʢʠ ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʧʝʨʝʚʦʟʢʝ ʦʙʲʸʤʦʚ ʛʨʫʟʦʚ ʩ ʫʯʝʪʦʤ ʢʦʥʢʫʨʝʥʮʠʠ ʩ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʪʦʨʩʢʠʤʠ ʢʦʤʧʘʥʠʷʤʠ. ɻʨʫʟʳ, ʧʝʨʝʚʦʟʠʤʳʝ ʚ ʢʦʥʪʝʡʥʝʨʘʭ, 

ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠ ʟʘʥʠʤʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ 

ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʧʦ ʞʝʣʝʟʥʳʤ ʜʦʨʦʛʘʤ ʈʂ. 

ʊʘʢ, ʚ 2010 ʛʦʜʫ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2009, ʦʙʲʸʤ ʧʝʨʝʚʦʟʦʢ ʚʦʟʨʦʩ ʥʘ 18,2 % ʜʦ 18,1 

ʤʣʥ. ʪ., ʘ ʚ 2011 ʛʦʜʫ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2010, ʥʘ 12,5 % ʜʦ 20,3 ʤʣʥ.ʪ. ʇʣʘʥʠʨʫʝʤʳʡ ʨʦʩʪ 
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ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʥʘ ʩʝʪʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʚ 2012 ʛʦʜʫ ʜʦʣʞʝʥ ʩʦʩʪʘʚʠʪʴ ʥʝ 

ʤʝʥʝʝ 20 %. 

ʋʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʦʙʲʸʤʦʚ ʧʝʨʝʚʦʟʦʢ ʵʢʩʧʦʨʪʥʳʭ ʛʨʫʟʦʚ ʚ ʢʦʥʪʝʡʥʝʨʘʭ, 

ʥʘʧʨʘʚʣʷʝʤʳʭ ʚ ʤʦʨʩʢʠʝ ʧʦʨʪʳ, ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʢʦʤʧʘʥʠʠ                      

ɸʆ çפʊɾè ʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʝʶ ʫʩʣʫʛ. ʊʘʢʠʝ ʧʝʨʝʚʦʟʢʠ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʮʝʧʠ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʧʨʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʧʝʨʝʚʦʟʢʘʭ. ɺʳʩʪʨʦʠʪʴ ʵʬʬʝʢʪʠʚʥʫʶ 

ʣʦʛʠʩʪʠʯʝʩʢʫʶ ʮʝʧʴ, ʦʧʪʠʤʘʣʴʥʦ ʥʘʯʘʪʴ ʧʝʨʝʚʦʟʢʫ, ʧʨʦʜʚʠʛʘʪʴ, ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʠ 

ʧʝʨʝʜʘʚʘʪʴ ʛʨʫʟʦʧʦʪʦʢʠ ʥʘ ʪʝʨʤʠʥʘʣʴʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ (ʊʃʂ), ʨʘʮʠʦʥʘʣʴʥʦ 

ʦʨʛʘʥʠʟʦʚʳʚʘʷ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩ ʥʠʤʠ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ - ʦʜʥʘ ʠʟ 

ʟʘʜʘʯ ɸʆ çפʊɾè ʚ ʙʣʠʞʘʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ. ʆʜʥʠʤ ʠʟ çʫʟʢʠʭè ʤʝʩʪ ʚ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʮʝʧʷʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʝʨʝʚʦʟʢʠ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʛʨʫʟʦʚ ʧʦ 

ʞʝʣʝʟʥʳʤ ʜʦʨʦʛʘʤ ʈʂ. ʇʨʦʙʣʝʤʥʳʤ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʠ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʨʠ ʧʝʨʝʜʘʯʝ ʛʨʫʟʦʧʦʪʦʢʦʚ ʥʘ ʊʃʂ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʝʟ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʧʦʪʦʢʦʚ ʪʦʚʘʨʦʚ, ʠʥʬʦʨʤʘʮʠʠ ʥʝʚʦʟʤʦʞʥʳ ʵʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʫʩʧʝʰʥʘʷ ʢʦʥʢʫʨʝʥʮʠʷ, ʦʩʚʦʝʥʠʝ ʠ ʫʜʝʨʞʘʥʠʝ ʨʳʥʢʦʚ, ʧʦʣʫʯʝʥʠʝ ʧʨʠʙʳʣʠ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʨʘʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʪʦʢʦʚ ʛʨʫʟʦʚ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʢʘʯʝʩʪʚʝʥʥʦʡ, ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ ʩʦʭʨʘʥʥʦʡ ʠʭ ʜʦʩʪʘʚʢʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ 

ʦʙʳʯʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʟʣʘʭ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʳ ʪʝʨʤʠʥʘʣʴʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ, ʛʨʫʟʦʚʳʝ ʪʝʨʤʠʥʘʣʳ ʠ ʩʢʣʘʜʳ. 

ɺʦʧʨʦʩʘʤʠ ʵʢʩʧʝʜʠʨʦʚʘʥʠʷ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ, ʚʥʝʰʥʝʪʦʨʛʦʚʳʭ ʦʧʝʨʘʮʠʡ ʠ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ, ʣʦʛʠʩʪʠʢʠ, ʘ ʪʘʢʞʝ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ ʠ ʠʭ 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʩ ʫʯʝʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʭ ʩ ʪʨʘʥʩʧʦʨʪʥʦ-ʛʨʫʟʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʩʢʣʘʜʘʤʠ 

ʠ ʛʨʫʟʦʚʳʤʠ ʪʝʨʤʠʥʘʣʘʤʠ ʟʘʥʠʤʘʣʠʩʴ ʫʯʝʥʳʝ ʠ ʩʧʝʮʠʘʣʠʩʪʳ: ʇʘʨʰʠʥʘ ʈ.ʅ., ʄʘʣʠʢʦʚ 

ʆ.ɹ., ʂʘʧʠʪʦʥʦʚ ɸ.ɽ., ʈʝʟʝʨ ʉʄ., ɻʦʟʙʝʥʢʦ ɺ.ɽ., ɻʘʜʞʠʥʩʢʠʡ A.M., ɸʧʘʪʮʝʚ ɺ.ʀ., ʅʝʨʫʰ 

ʖ.ʄ., ʃʠʤʦʥʦʚ ʕ.ʃ., ɻʘʣʘʙʫʨʜʘ ɺ.ɻ. ʠ ʜʨʫʛʠʝ ʚ ʩʚʦʠʭ ʪʨʫʜʘʭ [12, 13, 9, 6, 14, 4, 2, 1,                    

10, 8, 3]. 

ʆʙʲʝʤ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʚ ʤʦʨʩʢʠʭ ʧʦʨʪʘʭ ʂʘʟʘʭʩʪʘʥʘ ʟʘ ʷʥʚʘʨʴ-ʤʘʡ 

2011 ʛʦʜʘ ʩʦʩʪʘʚʠʣ 1,87 ʤʣʥ. TEU, ʫʚʝʣʠʯʠʚʰʠʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʧʝʨʠʦʜʦʤ 

ʧʨʦʰʣʦʛʦ ʛʦʜʘ ʥʘ 41,9%. ʇʝʨʝʚʦʟʢʠ ʢʦʥʪʝʡʥʝʨʦʚ ʢʦʤʧʘʥʠʝʡ ʂʊɾ ʚ ʷʥʚʘʨʝ-ʘʚʛʫʩʪʝ 2011 

ʛʦʜʘ ʚʳʨʦʩʣʠ ʥʘ 30,3% ʠ ʜʦʩʪʠʛʣʠ 2,246 ʤʣʥ. TEU [5]. ɿʜʝʩʴ ʠ ʜʘʣʝʝ TEU (Twenty foot 

Equivalent Unit) ʠʣʠ ɼʌʕ (ɼʚʘʜʮʘʪʠʬʫʪʦʚʳʡ ʵʢʚʠʚʘʣʝʥʪ) - ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ, ʨʘʚʥʘʷ 

ʦʙʲʝʤʫ, ʟʘʥʠʤʘʝʤʦʤʫ ʩʪʘʥʜʘʨʪʥʳʤ 20-ʬʫʪʦʚʳʤ ʢʦʥʪʝʡʥʝʨʦʤ. 

ʇʦ ʜʘʥʥʳʤ ʩʘʡʪʘ ɸʆ ʂʊɾ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʛʨʫʞʝʥʥʳʭ ʛʨʫʟʦʚ ʚ ʢʦʥʪʝʡʥʝʨʳ. ʅʘʧʨʠʤʝʨ, ʚ 2009 ʛʦʜʫ ʙʳʣʦ ʧʦʛʨʫʞʝʥʦ 15,2 ʤʣʥ. ʪʦʥʥ 

ʛʨʫʟʦʚ, ʯʪʦ ʥʘ 8,6 % ʤʝʥʴʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2008 ʛʦʜʦʤ; ʚ 2010 ʛʦʜʫ ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ ʥʘ 

18,2 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2009 ʛʦʜʦʤ, ʘ ʟʘ ʧʝʨʚʦʝ ʧʦʣʫʛʦʜʠʝ 2011 ʛʦʜʘ ʙʳʣʦ ʧʦʛʨʫʞʝʥʦ 9,8 

ʤʣʥ. ʪʦʥʥ, ʯʪʦ ʥʘ 15,6 % ʙʦʣʴʰʝ ʯʝʤ ʟʘ ʘʥʘʣʦʛʠʯʥʳʡ ʧʝʨʠʦʜ 2010 ʛʦʜʘ [11]. 

ʋʨʦʚʝʥʴ ʢʦʥʪʝʡʥʝʨʠʟʘʮʠʠ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʛʨʫʟʦʚ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʜʣʷ ʧʝʨʝʚʦʟʦʢ ʧʦ 

ʩʝʪʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʈʂ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʦʩʪʘʚʣʷʝʪ 1,6 %. ʉʪʨʫʢʪʫʨʘ ʢʦʥʪʝʡʥʝʨʥʳʭ 

ʧʝʨʝʚʦʟʦʢ ʚ ʈʂ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ -59 % ʚʥʫʪʨʝʥʥʠʝ ʧʝʨʝʚʦʟʢʠ, 34 % 

ʵʢʩʧʦʨʪ/ʠʤʧʦʨʪ, 7% ʪʨʘʥʟʠʪ. ɼʦʣʷ ʢʦʥʪʝʡʥʝʨʠʟʘʮʠʠ ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʧʝʨʝʚʦʟʢʘʤ 

ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʛʨʫʟʦʚ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʦʪ 1,7 ʜʦ 40,5% [7]: 

- ʧʨʦʜʫʢʮʠʷ ʎɹʂ - 40,5 %; 

- ʥʝʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ - 35,4 %; 

- ʮʚʝʪʥʳʝ ʤʝʪʘʣʣʳ - 24,4 %; 

- ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʯʘʩʪʠ ʠ ʢʦʤʧʦʥʝʥʪʳ - 23,6 %; 

- ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʘʷ ʧʨʦʜʫʢʮʠʷ -21,8%; 

- ʭʠʤʠʯʝʩʢʠʝ ʛʨʫʟʳ - 9,1 %; 
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- ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ - 7,6 %; 

- ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ - 2,4 %; 

- ʯʝʨʥʳʝ ʤʝʪʘʣʣʳ -1,7 %. 

ʂ 2020 ʛʦʜʫ ʩʦʛʣʘʩʥʦ ʂʦʥʮʝʧʮʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʙʠʟʥʝʩʘ ʚ 

ɸʆ çפʊɾè ʫʨʦʚʝʥʴ ʢʦʥʪʝʡʥʝʨʠʟʘʮʠʠ ʛʨʫʟʦʦʙʦʨʦʪʘ ʧʣʘʥʠʨʫʝʪʩʷ ʫʚʝʣʠʯʠʪʴ ʚ 2 - 3 ʨʘʟʘ. 

ɺ ʜʠʩʩʝʨʪʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʮʝʧʠ ʜʦʩʪʘʚʢʠ ʵʢʩʧʦʨʪʥʳʭ ʪʘʨʥʦ-ʰʪʫʯʥʳʭ ʛʨʫʟʦʚ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʧʘʢʝʪʠʨʦʚʘʥʥʦʤ ʚʠʜʝ. ʕʪʠ ʛʨʫʟʳ ʟʘʥʠʤʘʶʪ ʙʦʣʴʰʫʶ ʜʦʣʶ ʚ ʦʙʱʝʤ ʦʙʲʸʤʝ 

ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ. ʇʝʨʝʚʦʟʢʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ 

(ʘʚʪʦʤʦʙʠʣʴʥʳʤ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ, ʤʦʨʩʢʠʤ), ʧʨʠʯʝʤ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʝ ʢʦʥʪʝʡʥʝʨʳ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʮʝʧʠ ʜʦʩʪʘʚʢʠ ʵʢʩʧʦʨʪʥʳʭ ʪʘʨʥʦ-ʰʪʫʯʥʳʭ ʛʨʫʟʦʚ ʚ 

ʦʙʱʝʤ ʚʠʜʝ ʠ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʧʦ ʚʘʨʠʘʥʪʘʤ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2. 

 

 
 

ʈʠʩʫʥʦʢ 1 - ʉʫʱʝʩʪʚʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʧʝʡ ʜʦʩʪʘʚʢʠ ʵʢʩʧʦʨʪʥʳʭ ʪʘʨʥʦ-

ʰʪʫʯʥʳʭ ʛʨʫʟʦʚ ʚ ʦʙʱʝʤ ʚʠʜʝ 

 

 
 

ʈʠʩʫʥʦʢ 2 - ʉʫʱʝʩʪʚʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʧʝʡ ʜʦʩʪʘʚʢʠ 

 ʵʢʩʧʦʨʪʥʳʭ ʪʘʨʥʦ-ʰʪʫʯʥʳʭ ʛʨʫʟʦʚ. 
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ʘ - ʜʦʩʪʘʚʢʘ ʛʨʫʟʘ ʦʪ ʤʝʩʪʘ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦ ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʷ ʚ ʦʜʥʦʤ 

ʢʨʫʧʥʦʪʦʥʥʘʞʥʦʤ ʢʦʥʪʝʡʥʝʨʝ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʝʚʦʟʢʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ, ʤʦʨʩʢʠʤ 

ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ; 

ʙ - ʜʦʩʪʘʚʢʘ ʛʨʫʟʘ ʦʪ ʤʝʩʪʘ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦ ʊʃʂ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʢʨʳʪʳʭ ʚʘʛʦʥʘʭ, ʧʝʨʝʛʨʫʟʢʘ ʝʛʦ ʚ ʢʦʥʪʝʡʥʝʨ ʥʘ ʊʃʂ ʠ ʜʘʣʝʝ ʜʦʩʪʘʚʢʘ ʜʦ 

ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ, ʤʦʨʩʢʠʤ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ; 

ʚ - ʜʦʩʪʘʚʢʘ ʛʨʫʟʘ ʦʪ ʤʝʩʪʘ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦ ʊʃʂ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, 

ʧʝʨʝʛʨʫʟʢʘ ʝʛʦ ʚ ʢʦʥʪʝʡʥʝʨ ʥʘ ʊʃʂ ʠ ʜʘʣʝʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ, ʤʦʨʩʢʠʤ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ ʜʦ ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʷ; 

ʛ - ʜʦʩʪʘʚʢʘ ʛʨʫʟʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʢʨʳʪʳʭ ʚʘʛʦʥʘʭ ʥʘ ʊʃʂ, 

ʚʭʦʜʷʱʠʡ ʠʣʠ ʧʨʠʤʳʢʘʶʱʠʡ ʢ ʤʦʨʩʢʦʤʫ ʧʦʨʪʫ, ʠ ʜʘʣʝʝ ʜʦʩʪʘʚʢʘ ʜʦ ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʷ, 

ʤʦʨʩʢʠʤ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. 

ʃʦʛʠʩʪʠʯʝʩʢʘʷ ʮʝʧʴ çʘè ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ, ʯʪʦ ʛʨʫʟ ʩʣʝʜʫʝʪ ʚ ʢʦʥʪʝʡʥʝʨʝ ʦʪ 

ʠʟʛʦʪʦʚʠʪʝʣʷ ʜʦ ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʷ, ʧʨʠ ʵʪʦʤ ʦʪʩʫʪʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʧʦʣʥʷʪʴ 

ʦʧʝʨʘʮʠʠ ʧʦ ʧʝʨʝʛʨʫʟʢʝ ʛʨʫʟʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʦʩʪʠʛʘʝʪʩʷ ʣʫʯʰʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʧʝʨʝʚʦʟʠʤʳʭ 

ʛʨʫʟʦʚ, ʧʦʚʳʰʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʠ ʩʥʠʞʘʝʪʩʷ ʩʪʦʠʤʦʩʪʴ ʜʦʩʪʘʚʢʠ. ʊʘʢʦʡ ʚʘʨʠʘʥʪ ʜʦʩʪʘʚʢʠ 

ʛʨʫʟʘ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʠʤ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʛʨʫʟʦʧʦʜʲʝʤʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʜʣʷ ʨʘʙʦʪʳ ʩ ʢʦʥʪʝʡʥʝʨʘʤʠ ʠ ʧʦʜʲʝʟʜʥʳʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʫʪʝʡ ʫ ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʷ. 

ʃʦʛʠʩʪʠʯʝʩʢʘʷ ʮʝʧʴ çʙè ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ, ʯʪʦ ʫ ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʷ ʝʩʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʴ ʧʦʛʨʫʟʢʫ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʥʦ ʥʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʛʨʫʟʢʫ ʢʦʥʪʝʡʥʝʨʦʚ. ʊʘʢʦʡ ʚʘʨʠʘʥʪ ʜʦʩʪʘʚʢʠ ʷʚʣʷʝʪʩʷ 

ʧʨʠʝʤʣʝʤʳʤ ʚʩʣʝʜʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʛʣʘʩʦʚʘʪʴ ʧʦʜʭʦʜ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʊʃʂ. 

ʃʦʛʠʩʪʠʯʝʩʢʘʷ ʮʝʧʴ çʛè ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʜʦʩʪʘʚʢʝ ʛʨʫʟʦʚ ʙʝʟ ʫʯʘʩʪʠʷ ʊʃʂ ʥʘ 

ʧʨʦʤʝʞʫʪʦʯʥʦʤ ʵʪʘʧʝ, ʘ ʧʝʨʝʛʨʫʟʢʘ ʛʨʫʟʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʦʨʪʫ 

ʦʪʧʨʘʚʣʝʥʠʷ. 

ʃʦʛʠʩʪʠʯʝʩʢʘʷ ʮʝʧʴ çʚè ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʧʝʨʝʚʦʟʠʤʳʭ 

ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʭ ʢʦʥʪʝʡʥʝʨʦʚ ʠ ʛʨʫʟʦʚ ʚ ʥʠʭ ʥʘ ʵʪʘʧʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʧʝʨʝʚʦʟʢʠ. 

ʆʜʥʘʢʦ, ʪʘʢʘʷ ʩʭʝʤʘ ʜʦʩʪʘʚʢʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʧʨʠ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ 

ʪʝʨʤʠʥʘʣʴʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʪʝʥʜʝʥʮʠʷʭ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʢʨʫʧʥʳʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʚʙʣʠʟʠ ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ ʩʪʨʘʥ ʵʢʩʧʦʨʪʝʨʦʚ ʛʨʫʟʦʚ. 

ʆʪʣʠʯʠʝ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʮʝʧʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʛʨʫʟ ʟʘʚʦʟʠʪʩʷ ʩʦ ʩʢʣʘʜʘ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ-ʠʟʛʦʪʦʚʠʪʝʣʷ ʥʘ ʊʃʂ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʛʜʝ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʝʛʦ ʧʝʨʝʛʨʫʟʢʘ ʚ ʢʦʥʪʝʡʥʝʨʳ. ɿʘʪʝʤ ʩ ʊʃʂ ʛʨʫʟ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʜʦʩʪʘʚʣʷʝʪʩʷ 

ʚ ʧʦʨʪ ʧʦʛʨʫʟʢʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʜʘʣʝʝ ʩʣʝʜʫʝʪ ʚ ʧʦʨʪ ʚʳʛʨʫʟʢʠ ʤʦʨʩʢʠʤ 

ʪʨʘʥʩʧʦʨʪʦʤ ʠ ʥʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʦʩʪʘʚʢʘ ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʶ ʚ ʢʦʥʪʝʡʥʝʨʘʭ 

ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. 

ʄʝʩʪʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʧʦʛʨʫʟʦʯʥʦ-ʚʳʛʨʫʟʦʯʥʳʝ ʬʨʦʥʪʳ 

ʊʃʂ, ʛʜʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʵʪʘʧ ʧʝʨʝʛʨʫʟʢʠ ʛʨʫʟʦʚ ʚ ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʝ ʢʦʥʪʝʡʥʝʨʳ 

(ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʮʝʧʠ çʙè ʠ çʚè). ʄʝʩʪʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʢʘʯʝʩʪʚʝʥʥʦ ʨʘʟʤʝʱʘʪʴ ʠ ʟʘʢʨʝʧʣʷʪʴ ʛʨʫʟ ʚ ʢʦʥʪʝʡʥʝʨʝ, ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʠ 

ʥʠʟʢʫʶ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʵʪʠʭ ʨʘʙʦʪ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʚʩʶ ʮʝʧʴ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ. 

ʇʨʦʙʣʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʩʪʦʠʪ 

ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ ʧʨʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʧʝʨʝʚʦʟʢʘʭ. ʈʘʟʣʠʯʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʥʘʢʣʘʜʳʚʘʶʪ 

ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠ ʧʝʨʝʜʘʯʝ ʛʨʫʟʦʧʦʪʦʢʦʚ ʚ ʩʚʷʟʠ ʩ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʩʦʛʣʘʩʦʚʘʪʴ ʠʭ 

ʦʜʥʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ ʥʘ ʊʃʂ. 

ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʙʦʨʘ ʩʧʦʩʦʙʘ ʧʝʨʝʛʨʫʟʢʠ ʛʨʫʟʦʚ (ʧʨʷʤʦʡ, ʩ 

ʚʳʛʨʫʟʢʦʡ ʥʘ ʩʢʣʘʜ). ɺʳʙʦʨ ʦʙʫʩʣʦʚʣʝʥ ʧʘʨʘʤʝʪʨʘʤʠ ʛʨʫʟʦʚʳʭ ʧʘʨʪʠʡ, ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʦʡ 



ʄʘʪʝʨʠʘʣʳ  XLII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ                    

ʥʘ ʪʝʤʫ çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘ», 18. 04. 2018 ʛ., ʊʦʤ 2 
 

 

 

144 
 

ʦʩʥʘʱʝʥʥʦʩʪʴʶ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʧʨʷʤʘʷ ʧʝʨʝʛʨʫʟʢʘ ʛʨʫʟʦʚ ʪʨʝʙʫʝʪ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʪʨʘʥʩʧʦʨʪʘ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʫʷʩʥʝʥʠʝ ʩʧʦʩʦʙʦʚ ʨʘʟʤʝʱʝʥʠʷ ʠ 

ʢʨʝʧʣʝʥʠʷ ʛʨʫʟʦʚ ʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ ʠ ʛʦʪʦʚʥʦʩʪʴ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʢʘʞʜʦʤ ʠʟ ʩʢʣʘʜʦʚ ʚ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʮʝʧʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʢ ʧʨʷʤʦʡ ʧʝʨʝʛʨʫʟʢʠ ʛʨʫʟʦʚ ʩ ʦʜʥʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʜʨʫʛʦʡ, ʪʘʢ ʠ 

ʨʘʟʛʨʫʟʢʘ ʛʨʫʟʦʚ ʚ ʟʦʥʫ ʭʨʘʥʝʥʠʷ, ʘ ʟʘʪʝʤ ʧʦʛʨʫʟʢʘ ʛʨʫʟʦʚ ʥʘ ʪʨʘʥʩʧʦʨʪ ʦʪʧʨʘʚʣʝʥʠʷ ʠʟ 

ʟʦʥʳ ʭʨʘʥʝʥʠʷ, ʠ ʟʘʜʘʯʘ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʷʤʦʛʦ ʚʘʨʠʘʥʪʘ 

ʧʝʨʝʛʨʫʟʢʠ ʧʨʠ ʵʪʦʤ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʘʢʪʫʘʣʴʥʦʡ. 
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ʇʈʆɺɽʈʂɸ ɸɼɽʂɺɸʊʅʆʉʊʀ ʋʂʈʋʇʅɽʅʅʆʁ ʄʆɼɽʃʀ ʆɹɽʉʇɽʏɽʅʀʗ 

ɿɸʗɺʆʂ ɻʈʋɿʆʆʊʇʈɸɺʀʊɽʃɽʁ ʇʆɼɺʀɾʅʓʄ ʉʆʉʊɸɺʆʄ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʷʚʦʢ 

ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʝʡ ʧʦʜʚʠʞʥʳʤ ʩʦʩʪʘʚʦʤ ʩ ʧʦʤʦʱʴʶ ʩʝʪʝʡ ʇʝʪʨʠ. ɺ ʩʪʘʪʴʝ ʚʳʧʦʣʥʝʥ 

ʘʥʘʣʠʟ ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ʉʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ 

ʚʦʟʤʦʞʥʦʩʪʷʭ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ. 

http://www.infranews.ru/
http://doc.rzd.ru/
http://www.rzd.ru/


ʄʘʪʝʨʠʘʣʳ  XLII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ                    

ʥʘ ʪʝʤʫ çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘ», 18. 04. 2018 ʛ., ʊʦʤ 2 
 

 

 

145 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʘʜʝʢʚʘʪʥʦʩʪʴ, ʩʝʪʴ ʇʝʪʨʠ, ʩʚʦʡʩʪʚʘ. 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘ ʇʝʪʨʠ ʞʝʣʽʩʽʥʽש ʢᴇʤʝʛʽʤʝʥ ʞװʢ ʞʽʙʝʨʫʰʽʣʝʨʜʽש ʪʘʧʩʳʨʳʩʪʘʨʳʥ 

ʞʳʣʞʳʤʘʣʳ ײץʨʘʤʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽ װʣʛʽʣʝʫʛʝ ʘʨʥʘʣסʘʥ. ʄʘץʘʣʘʜʘ ײʩʳʥʳʣסʘʥ 

ʤʘʪʝʤʘʪʠʢʘʣʳװ ץʣʛʽʥʽש ʙʘʨʘʙʘʨʣʳסʳʥʘ ʪʘʣʜʘʫ ʞʘʩʘʣסʘʥ. ɾʘʩʘʣסʘʥ װʣʛʽʥʽ ʙײʜʘʥ ʙʳʣʘʡ 

   .ʘʥסʞʳʨʳʤʜʘʨ ʞʘʩʘʣײʤʢʽʥʜʽʢʪʝʨʽ ʪʫʨʘʣʳ ʪװʤ שʦʣʜʘʥʫʜʳץ

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʤʘʪʝʤʘʪʠʢʘʣʳװ ץʣʛʽ, ʙʘʨʘʙʘʨʣʳץ, ʇʝʪʨʠ ʞʝʣʽʩʽ, ץʘʩʠʝʪ. 

ɸbstract. The article is devoted to modeling of provision of consignors' requests with 

rolling stock by means of Petri nets. The analysis of the adequacy of the proposed mathematical 

model was made in the article. Conclusions about the possibilities of further application of the 

developed model were made. 

Key words: mathematical model, adequacy, Petri net, properties. 

 

ʉ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʩʝʪʝʡ ʇʝʪʨʠ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʷʚʦʢ ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʝʡ ʧʦʨʦʞʥʠʤʠ ʚʘʛʦʥʘʤʠ [1]. ɼʣʷ 

ʧʨʦʚʝʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ, ʯʪʦ ʧʦʩʣʝ ʧʦʜʘʯʠ ʚʘʛʦʥʘ ʥʘ 

ʛʨʫʟʦʚʦʡ ʬʨʦʥʪ ʧʦʜ ʧʦʛʨʫʟʢʫ (ʈ7) ʚʘʛʦʥʳ ʥʝ ʠʩʯʝʟʘʶʪ, ʘ ʧʨʦʜʦʣʞʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ, 

ʧʦʵʪʦʤʫ ʚ ʤʦʜʝʣʴ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʩʪʠ ʜʦʧʦʣʥʝʥʠʷ (ʨʠʩʫʥʦʢ 1) ʦʪʨʘʞʘʶʱʠʝ ʨʝʘʣʴʥʳʡ 

ʧʨʦʮʝʩʩ ʦʙʦʨʦʪʘ ʚʘʛʦʥʘ. 

 

ʈ1 ʈ2

ʈ9 ʈ10

ʊ1

ʊ3 ʊ10 ʊ11

ʈ3ʊ2

ʈ4 ʈ5ʊ4 ʊ6 ʊ7

ʈ8ʊ5 ʊ9

ʈ6 ʈ7ʊ8
n

ʊ12ʊ13 ʈ11

 
 

ʈʠʩʫʥʦʢ 1 ï ʋʢʨʫʧʥʝʥʥʘʷ ʤʦʜʝʣʴ ʦʙʦʨʦʪʘ ʚʘʛʦʥʘ ʩ ʚʳʜʝʣʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʟʘʷʚʦʢ ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʝʡ ʧʦʜʚʠʞʥʳʤ ʩʦʩʪʘʚʦʤ 

 

ɼʦʙʘʚʣʝʥʥʳʝ ʧʦʟʠʮʠʷ ʠ ʧʝʨʝʭʦʜʳ ʦʙʦʟʥʘʯʘʶʪ: 

ʈ11 ï ʥʘʭʦʞʜʝʥʠʝ ʛʨʫʞʝʥʦʛʦ ʚʘʛʦʥʘ ʚ ʧʫʪʠ ʩʣʝʜʦʚʘʥʠʷ ʥʘ ʩʪʘʥʮʠʶ ʚʳʛʨʫʟʢʠ; 

ʊ12 ï ʥʘʭʦʞʜʝʥʠʝ ʚʘʛʦʥʘ ʧʦʜ ʛʨʫʟʦʚʳʤʠ ʦʧʝʨʘʮʠʷʤʠ, ʚʳʧʦʣʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ 

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʛʨʫʞʝʥʦʛʦ ʚʘʛʦʥʘ ʢ ʦʪʧʨʘʚʣʝʥʠʶ; 

ʊ13 ï ʚʳʧʦʣʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʦ ʧʨʠʝʤʫ 

ʧʦʝʟʜʘ ʠ ʧʦʜʛʦʪʦʚʢʝ ʛʨʫʞʝʥʦʛʦ ʚʘʛʦʥʘ ʢ ʧʦʜʘʯʝ ʥʘ ʛʨʫʟʦʚʦʡ ʬʨʦʥʪ, ʥʘʭʦʞʜʝʥʠʝ ʚʘʛʦʥʘ 

ʧʦʜ ʛʨʫʟʦʚʳʤʠ ʦʧʝʨʘʮʠʷʤʠ. 

ʉʝʪʴ ʇʝʪʨʠ ʷʚʣʷʝʪʩʷ ʯʝʪʚʝʨʢʦʡ ʉ=(P, T, I O), ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʝʜʣʦʞʝʥʥʘʷ ʥʘ 

ʨʠʩʫʥʢʝ 1 ʩʝʪʴ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʘ: 
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ɸʥʘʣʠʟ ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʦʜʝʣʠ ʧʨʦʚʝʜʝʤ ʥʘ ʦʩʥʦʚʝ ʩʚʦʡʩʪʚ ʩʝʪʝʡ 

ʇʝʪʨʠ [2, 3]. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʠʤ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ çPlatform Independent Petri 

Net Editor 2.5rc5è, ʪʘʢʞʝ ʧʦʩʪʨʦʠʤ ʜʝʨʝʚʦ ʜʦʩʪʠʞʠʤʦʩʪʠ ʩʝʪʠ (ʨʠʩʫʥʦʢ 2).  
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ʈʠʩʫʥʦʢ 2 ïɼʝʨʝʚʦ ʜʦʩʪʠʞʠʤʦʩʪʠ ʧʦʩʪʨʦʝʥʥʦʡ ʩʝʪʠ ʇʝʪʨʠ 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʩʝʪʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ: 

1. ʉʝʪʴ ʷʚʣʷʝʪʩʷ ʙʝʟʦʧʘʩʥʦʡ, ʪʘʢ ʢʘʢ ʤʘʨʢʠʨʦʚʢʘ ʢʘʞʜʦʡ ʝʝ ʧʦʟʠʮʠʠ ʥʝ               

ʧʨʝʚʳʰʘʝʪ 1. 

2. ʉʝʪʴ ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʦʡ, ʧʨʠʯʝʤ k ʥʝ ʧʨʝʚʳʰʘʝʪ 1. 

3. ʉʝʪʴ ʷʚʣʷʝʪʩʷ ʩʪʨʦʛʦ ʩʦʭʨʘʥʷʶʱʝʡ, ʪ.ʢ. ʚ ʥʝʡ ʯʠʩʣʦ ʚʭʦʜʦʚ ʚ ʢʘʞʜʳʡ ʧʝʨʝʭʦʜ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʠʩʣʫ ʚʳʭʦʜʦʚ. 

4. ʉʝʪʴ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʦʡ, ʪ.ʢ. ʣʶʙʦʡ ʧʝʨʝʭʦʜ ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʟʘʧʫʩʪʠʤʳʤ. 

ʊʫʧʠʢʠ ʚ ʩʝʪʠ ʦʪʩʫʪʩʪʚʫʶʪ. 

5. ɿʘʜʘʯʫ ʧʦʢʨʳʚʘʝʤʦʩʪʠ ʤʦʞʥʦ ʨʝʰʠʪʴ ʩ ʧʦʤʦʱʴʶ ʜʝʨʝʚʘ ʜʦʩʪʠʞʠʤʦʩʪʠ (ʨʠʩʫʥʦʢ 

2). 

6. ɿʘʜʘʯʫ ʜʦʩʪʠʞʠʤʦʩʪʠ ʨʝʰʠʤ ʩ ʧʦʤʦʱʴʶ ʤʘʪʨʠʯʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʠʩʧʦʣʴʟʫʷ 

ʤʘʪʨʠʮʫ D (ʬʦʨʤʫʣʘ 4). 
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ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʝʪʠ ʥʝʪ ʧʝʪʝʣʴ(ʧʝʨʝʭʦʜʦʚ, ʠʤʝʶʱʠʭ ʚʭʦʜʳ ʠ ʚʳʭʦʜʳ ʠʟ ʦʜʥʦʡ 

ʧʦʟʠʮʠʠ), ʧʦʵʪʦʤʫ ʤʘʪʨʠʮʘ D ʙʫʜʝʪ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʲʝʢʪʠʚʥʦ ʦʪʨʘʞʘʪʴ ʩʪʨʫʢʪʫʨʫ ʩʝʪʠ 

ʇʝʪʨʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʩʪʠʞʠʤʦʩʪʠ ʢʘʢʦʡ-ʣʠʙʦ ʤʘʨʢʠʨʦʚʢʠ ʨʝʰʘʶʪʩʷ ʤʘʪʨʠʯʥʳʝ 

ʫʨʘʚʥʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʩʪʘʚʥʦʡ ʤʘʪʨʠʮʳ ʠʟʤʝʥʝʥʠʡ ï ʤʘʪʨʠʮʳ D: 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʠʜʥʦ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʷʚʣʷʝʪʩʷ 

ʘʜʝʢʚʘʪʥʦʡ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʷʚʦʢ 

ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʝʡ ʧʦʜʚʠʞʥʳʤ ʩʦʩʪʘʚʦʤ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʦʙʝʩʧʝʯʝʥʠʷ ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʝʡ ʧʦʨʦʞʥʠʤʠ ʚʘʛʦʥʘʤʠ ʚ ʤʦʜʝʣʴ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʚʨʝʤʷ 

ʩʨʘʙʘʪʳʚʘʥʠʷ ʧʝʨʝʭʦʜʦʚ ʠ ʚʝʩ ʦʪʜʝʣʴʥʳʭ ʜʫʛ. 
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ʊʈɸʅʉʇʆʈʊʅɸʗ ʊɽʃɽʄɸʊʀʂɸ 
 

ɸʥʥʦʪʘʮʠʷ. ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʝʜʠʥʦʤ ʠʟʜʘʪʝʣʴʩʢʦ-

ʧʦʣʠʛʨʘʬʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʩʸ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ ʥʘ 

ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʣʠʛʨʘʬʠʯʝʩʢʠʭ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʩʦʟʜʘʶʱʠʭ 
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ʙʘʟʫ ʜʣʷ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʠʟʜʘʪʝʣʴʩʢʦ-ʧʦʣʠʛʨʘʬʠʯʝʩʢʦʛʦ ʙʠʟʥʝʩʘ. ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʠʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠʭʦʜʷʪ ʥʘ ʩʤʝʥʫ ʪʨʘʜʠʮʠʦʥʥʳʤ ʠ ʠʤʝʶʪ 

ʙʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʚ ʧʨʠʚʣʝʯʝʥʠʠ ʥʦʚʳʭ ʛʨʫʧʧ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ 

ʵʢʦʥʦʤʠʢʠ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪʥʘʷ ʪʝʣʝʤʘʪʠʢʘ, ʪʝʣʝʤʘʪʠʢʘ, ʪʨʘʥʩʧʦʨʪ, ʥʘʚʠʛʘʮʠʷ, 

ʫʧʨʘʚʣʝʥʠʝ ʘʚʪʦʧʘʨʢʦʤ, ʫʜʘʣʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʘʚʪʦʤʦʙʠʣʴʥʘʷ ʪʝʣʝʤʘʪʠʢʘ, 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʝʣʝʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ. 

ɸשʜʘʪʧʘ. ɹʽʨ ʙʘʩʧʘ ʞᴅʥʝ ʙʘʩʧʘ ʢʝשʽʩʪʽʛʽʥʜʝ ᴇʟʘʨʘ ʽʩ-ץʠʤʳʣʜʳ ײʡʳʤʜʘʩʪʳʨʫ װʰʽʥ 

ʙʘʩʧʘ ʞᴅʥʝ ʙʘʩʧʘ ʙʠʟʥʝʩʽʥʽש ʚʠʨʪʫʘʣʠʟʘʮʠʷʩʳ װʰʽʥ ʥʝʛʽʟ ʞʘʩʘʡʪʳʥ ʟʘʤʘʥʘʫʠ 

ʧʦʣʠʛʨʘʬʠʷʣʳץ ʪʝʣʝʤʘʪʠʢʘʥʳ ʧʘʡʜʘʣʘʥʫ ʥʝʛʽʟʽʥʜʝ ʘץʧʘʨʘʪʪʳץ ʘסʳʥʜʘʨ ʢᴇʙʝʶʜʝ. 

ʎʠʬʨʣʳץ ʙʘʩʳʧ ʰʳסʘʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʜᴅʩʪװʨʣʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʥʳש 

ʪװʨʣʽ ʩʘʣʘʣʘʨʳʥʜʘ ʞʘשʘ ʪײʪʳʥʫʰʳʣʳץ ʪʦʧʪʘʨʜʳ ʪʘʨʪʫסʘ װʣʢʝʥ ʧʝʨʩʧʝʢʪʠʚʘʣʘʨ ʙʘʨ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʢᴇʣʽʢ ʪʝʣʝʤʘʪʠʢʘʩʳ, ʪʝʣʝʤʘʪʠʢʘ, ʢᴇʣʽʢ, ʥʘʚʠʛʘʮʠʷ, ʬʣʦʪʪʳ ʙʘʩץʘʨʫ, 

 ,ʪʝʭʥʦʣʦʛʠʷʣʘʨ ץʪʘʥ ʜʠʘʛʥʦʩʪʠʢʘ, ʪʝʣʝʤʝʭʘʥʠʢʘ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץʘʰʳץ

ʪʝʣʝʤʘʪʠʢʘʣʳץ ʞװʡʝʣʝʨ. 

 Abstract. To organize interaction in a single publishing and printing space, an increasing 

role is played by information flows based on the use of modern polygraphic telematics systems 

that create the basis for virtualization of the publishing and printing business. Digital printing 

production technologies are replacing the traditional ones and have great prospects in attracting 

new consumer groups in various spheres of the economy. 

 Key words: transport telematics, telematics, transport, navigation, fleet management, 

remote diagnostics, automotive telematics, telecommunication technologies, telematic systems. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʠʜʥʘ ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʘʷ  ʨʦʣʴ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ  

ʩʠʩʪʝʤ, ʠʭ ʚʘʞʥʦʩʪʴ ʚ ʫʨʝʛʫʣʠʨʦʚʘʥʠʠ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʟʘʜʘʯ. ʇʦʪʨʝʙʥʦʩʪʴ ʦʙʱʝʩʪʚʘ ʚ ʨʦʩʪʝ ʦʙʲʝʤʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʫʚʝʣʠʯʝʥʠʠ ʝʛʦ 

ʥʘʜʝʞʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʥʝʧʨʝʨʳʚʥʦ ʨʘʩʪʫʪ.  

ʊʨʘʥʩʧʦʨʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʠʤʝʶʱʘʷ ʞʝʣʘʥʠʝ ʙʳʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʜʦʣʛʦʝ 

ʚʨʝʤʷ, ʜʦʣʞʥʘ ʩʦʭʨʘʥʠʪʴ ʥʝ ʪʦʣʴʢʦ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʢʘʢ ʚʥʫʪʨʠ ʩʪʨʘʥʳ, ʪʘʢ ʠ ʟʘ ʝʸ 

ʧʨʝʜʝʣʘʤʠ, ʪʘʢ ʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʨʘʩʭʦʜʘʤʠ, ʣʫʯʰʠʤ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ, ʪʘʢ ʠ 

ʨʝʛʫʣʷʨʥʦʝ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʉ ʢʘʞʜʳʤ ʜʥʝʤ ʪʝʭʥʦʣʦʛʠʷ 

ʩʦʚʨʝʤʝʥʥʝʡʰʝʛʦ ʘʚʪʦʤʦʙʠʣʷ ʧʨʝʚʨʘʱʘʝʪʩʷ ʩʣʦʞʥʝʝ ʠ ʫʥʠʢʘʣʴʥʝʝ. ʉʠʩʪʝʤʘʪʠʯʥʦ  

ʤʦʜʠʬʠʮʠʨʫʶʪʩʷ ʠ ʚʦʟʦʙʥʦʚʣʷʶʪʩʷ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʥʦʨʤʳ, ʘ ʪʘʢ ʞʝ 

ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ ʧʨʝʪʝʥʟʠʠ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʤʬʦʨʪʫ ʠ ʢʘʯʝʩʪʚʫ. ɺʩʝ 

ʵʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ.  

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʦʪ ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʦʩʪʦ 

ʠʩʧʦʣʥʝʥʠʝ ʙʘʥʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʩʨʝʜʩʪʚʘ ʧʝʨʝʜʚʠʞʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʚ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 

ʵʣʝʢʪʨʦʥʠʢʝ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʝʡʰʠʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʩʘʤʦʡ ʤʦʣʦʜʦʡ ʠ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʠʟ 

ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʪʝʣʝʤʘʪʠʢʘ. 

ʊʝʣʝʤʘʪʠʢʘ ï ʵʪʦ ʧʨʦʠʟʚʦʜʥʦʝ ʦʪ ʩʣʦʚ çʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠè ʠ çʠʥʬʦʨʤʘʪʠʢʘè. 

ʊʨʘʥʩʧʦʨʪʥʘʷ ʪʝʣʝʤʘʪʠʢʘ - ʵʪʦ ʦʨʛʘʥʠʟʘʮʠʷ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʚʟʘʠʤʦʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ ʠ 

ʢʦʤʘʥʜʘʤʠ ʤʝʞʜʫ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʠ ʚʥʝʰʥʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ [1].   

ʊʨʘʥʩʧʦʨʪʥʘʷ ʪʝʣʝʤʘʪʠʢʘ ʚʢʣʶʯʘʝʪ ʩʬʝʨʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʫʩʪʠʤʳʭ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʬʦʨʤʘʪʠʢʠ ʧʨʠ ʫʨʝʛʫʣʠʨʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʜʘʯ ʥʘ ʪʨʘʥʩʧʦʨʪʝ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʙʰʠʨʥʳʤ ʧʦʥʷʪʠʝʤ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʠʢ ʨʝʯʠ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʵʪʦ ʦʙʲʝʜʠʥʝʥʠʝ 

ʪʝʣʝʚʠʜʝʥʠʷ ʩ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʣʷ ʦʙʲʝʜʠʥʝʥʥʦʡ  ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʵʪʦ ʦʥʣʘʡʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ - ʩʨʝʜʩʪʚʘ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩʦʦʙʱʝʥʠʡ ʚ ʩʝʪʝʚʦʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʤʝʞʫʪʢʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʦʜʥʦʚʨʝʤʝʥʥʳʡ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʚ 

ʥʘʩʪʦʷʱʝʤ ʚʨʝʤʝʥʠ, ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ. 



ʄʘʪʝʨʠʘʣʳ  XLII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ                    

ʥʘ ʪʝʤʫ çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘ», 18. 04. 2018 ʛ., ʊʦʤ 2 
 

 

 

150 
 

ʂ ʝʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʦʙʣʘʩʪʷʤ ʦʪʥʦʩʷʪʩʷ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʝʪʠ, ʀʥʪʝʨʥʝʪ, ʩʝʪʴ 

ʪʝʣʝʬʦʥʥʦʡ ʠ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ.  

ʊʝʣʝʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ - ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʩʤʝʞʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʟʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʨʦʞʥʳʤ ʜʚʠʞʝʥʠʝʤ, ʧʨʦʛʥʦʟʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ 

ʚʩʝʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʪʨʘʥʩʧʦʨʪʘ, ʫʚʝʜʦʤʣʝʥʠʷ ʛʨʘʞʜʘʥ ʠ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ [1]. 

ʉ ʥʘʯʘʣʘ 60-ʭ ʛʦʜʦʚ XX ʚʝʢʘ ʚ ʉʐɸ, ʗʧʦʥʠʠ ʠ ɽʚʨʦʧʝ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʩʪʘʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ,ʦʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ  ʩʦʟʜʘʥʠʷ ʢʦʪʦʨʳʭ ʩʪʘʣʠ: 

 ʫʣʫʯʰʝʥʠʝ  ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʜʚʠʞʝʥʠʡ; 

 ʫʚʝʣʠʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʜʚʠʞʝʥʠʡ; 

 ʠʩʧʨʘʚʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʫʪʝʤ ʧʦʥʠʞʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʡ ʦʪ 

ʪʨʘʥʩʧʦʨʪʘ; 

 ʧʝʨʝʜʘʯʘʭ ʩʚʝʜʝʥʠʡ ʫʯʘʩʪʥʠʢʘʤ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʮʝʥʪʨʘʤ ʫʧʨʘʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʝʤ ʦ ʩʦʩʪʦʷʥʠʠ ʥʘ ʜʦʨʦʛʘʭ. 

   ɺʝʜʫʱʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʤʠ ʚ ʩʠʩʪʝʤʘʭ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʪʝʣʝʤʘʪʠʢʠ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʠ ʚ ʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ, ʷʚʣʷʶʪʩʷ: 

 ʢʦʦʨʜʠʥʘʪʥʦ-ʚʨʝʤʝʥʥʳʝ ʠ ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ; 

 ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ; 

 ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʚʢʣʶʯʘʷ ʪʝʭʥʦʣʦʛʠʠ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʠ 

ʥʘʚʠʛʘʮʠʠ; 

 ʪʝʭʥʦʣʦʛʠʠ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʕɺʄ. 

ʂʦʦʨʜʠʥʘʪʥʦ-ʚʨʝʤʝʥʥʳʝ ʠ ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʫʶʪʩ ̫ ʜʣʷ 

ʥʘʭʦʞʜʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ, ʩʢʦʨʦʩʪʠ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ ʜʚʠʞʝʥʠʷ 

ʥʘʙʣʶʜʘʝʤʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʀʩʧʦʣʥʝʥʠʝ ʵʪʠʭ  ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʠʩʪʝʤʘʭ 

ʫʧʨʘʚʣʝʥʠʷ ʜʦʨʦʞʥʳʤʠ ʤʘʰʠʥʘʤʠ ʠ ʤʝʭʘʥʠʟʤʘʤʠ ʩʦʟʜʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʩʝʦʙʱʠʭ 

ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ. 

ɻʝʦʠʥ ʪʝʭʥʦʣʦʛʠʠ ʛʘʨʘʥʪʠʨʫʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʡ ʦ ʜʚʠʞʝʥʠʠ 

ʥʘʙʣʶʜʘʝʤʳʭ ʜʦʨʦʞʥʳʭ ʤʘʰʠʥ ʠ ʫʩʪʨʦʡʩʪʚ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʨʪʳ 

ʨʝʛʠʦʥʘ, ʚʳʚʦʜʠʤʳʡ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ 

ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ.  

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʛʘʨʘʥʪʠʨʫʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʩʦʟʜʘʥʠʝ, 

ʩʦʭʨʘʥʝʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʚ ʜʝʡʩʪʚʫʶʱʝʤ ʩʦʩʪʦʷʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʢʘʨʪ 

ʤʝʩʪʥʦʩʪʠ. ʊʘʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ çʕʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʦʛʨʘʬʠʷè. 

ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʛʘʨʘʥʪʠʨʫʶʪ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ 

ʫʤʩʪʚʝʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ. 

ʂ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʧʨʝʜʲʷʚʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

1) ʨʘʙʦʯʘʷ ʟʦʥʘ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʫʩʣʫʛ; 

2) ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʜʘʥʥʳʭ (ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʥʘʣʘ); 

3) ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʢʘʥʘʣʘ ʩʚʷʟʠ; 

4) ʩʪʦʠʤʦʩʪʴ ʫʩʣʫʛ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

ɺ ʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʪʨʦʠʪʩʷ ʚ ʚʠʜʝ ʩʝʪʠ 

ʩʚʷʟʠ, ʛʘʨʘʥʪʠʨʫʶʱʝʡ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ ʫʧʨʘʚʣʝʥʠʷ. ʊʘʢʞʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʝʪʠ ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʜʣʷ ʚʟʘʠʤʦʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʥʘʙʣʶʜʘʝʤʳʤʠ  

ʤʘʰʠʥʘʤʠ ʠ ʤʝʭʘʥʠʟʤʘʤʠ ʠ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ[2]. 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʣʝʤʘʪʠʢʠ ʷʚʣʷʝʪʩʷ: 

¶  ʦʙʲʝʤʥʦʝ  ʦʙʲʝʜʠʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʧʨʦʮʝʩʩʦʚ; 

¶ ʫʚʝʣʠʯʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ; 

¶ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʚʳʩʦʢʦʛʦ ʫʜʦʙʩʪʚʘ ʠ ʙʦʣʴʰʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘ ʩʯʝʪ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘʤʠ. 
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ʊʝʣʝʤʘʪʠʢʘ ʨʘʙʦʪʘʝʪ ʫʞʝ ʩʝʛʦʜʥʷ ʪʝʭʥʦʣʦʛʠʷʤʠ ʟʘʚʪʨʘʰʥʝʛʦ ʜʥʷ, ʧʦʪʦʤʫ ʯʪʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʬʝʨʳ ʚ ʙʫʜʫʱʝʤ ʙʫʜʫʪ ʦʙ̡ʝʜʠʥʝʥʳ  ʚʳʩʦʢʦʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ 

ʵʣʝʢʪʨʦʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʙʦʨ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʧʨʦʠʟʚʦʜʷʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ 

ʙʦʣʝʝ-ʤʝʥʝʝ ʪʠʧʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʧʨʦʙʣʝʤ ʧʨʝʜʧʨʠʷʪʠʷ. ʊʘʢʠʝ ʟʘʜʘʯʠ 

ʚʦʟʥʠʢʘʶʪ ʠ ʫ ʢʨʫʧʥʳʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʢʦʤʧʘʥʠʡ, ʠ ʫ ʩʨʝʜʥʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʠ ʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʟʘʥʷʪʳʭ ʨʝʰʝʥʠʝʤ ʦʙʱʝʥʘʮʠʦʥʘʣʴʥʳʭ 

ʧʨʦʙʣʝʤ, ʠ ʫ ʤʘʣʳʭ ʨʘʙʦʯʠʭ ʛʨʫʧʧ. 

ʆʜʥʘ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʙʦʩʦʙʣʝʥʥʳʭ ʢʣʠʝʥʪʦʚ ʥʘ ʩʝʛʦʜʥʷ - 

ʧʦʪʨʝʙʥʦʩʪʴ ʚʩʝʦʙʱʠʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʢʦʤʧʣʝʢʩʥʳʭ 

ʩʦʢʨʘʱʝʥʥʳʭ ʩʭʝʤʘʭ ʥʫʤʝʨʘʮʠʠ. ʕʪʘ ʪʝʣʝʤʘʪʠʯʝʩʢʘʷ ʫʩʣʫʛʘ ʨʝʘʣʠʟʫʝʪʩʷ  ʥʘ ʦʩʥʦʚʝ ʩʝʪʝʡ 

VPN ʧʫʪʝʤ ʩʦʚʤʝʱʝʥʠʷ ʫʩʣʦʚʥʦʡ ʦʙʱʝʡ ʪʝʣʝʬʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʪʝʣʝʬʦʥʥʳʝ ʩʝʪʠ. ʂʦʤʙʠʥʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʩʝʪʠ, ʠʩʧʦʣʴʟʫʷ ʪʠʧʦʚʳʝ 

ʩʨʝʜʩʪʚʘ ʩʚʷʟʠ. ɺ ʪʘʢʠʭ ʩʝʪʷʭ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʝ ʪʦʣʴʢʦ ʝʜʠʥʫʶ ʥʫʤʝʨʘʮʠʶ 

ʪʝʣʝʬʦʥʦʚ ʢʦʤʧʘʥʠʠ, ʥʦ ʠ ʤʥʦʛʠʝ  ʜʨʫʛʠʝ  ʫʩʣʫʛʠ. 

ɼʨʫʛʘʷ ʪʨʝʙʫʝʤʘʷ ʫʩʣʫʛʘ - ʛʦʣʦʩʦʚʘʷ ʧʦʯʪʘ, ʢʦʛʜʘ ʘʙʦʥʝʥʪ ʤʦʞʝʪ ʟʘʧʠʩʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʠʣʠ ʧʨʦʩʣʫʰʘʪʴ ʩʦʦʙʱʝʥʠʷ. ʕʪʘ ʫʩʣʫʛʘ ʠʤʝʝʪ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʝʝ ʚʥʝʰʥʶʶ ʧʨʦʩʪʦʪʫ. ʇʨʦʩʣʫʰʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʩ ʪʘʢʦʛʦ ʚʠʨʪʫʘʣʴʥʦʛʦ ʘʚʪʦʦʪʚʝʪʯʠʢʘ 

ʤʦʞʥʦ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ, ʝʩʣʠ ʩʶʜʘ ʝʱʝ ʜʦʙʘʚʠʪʴ ʬʫʥʢʮʠʶ ʧʝʨʝʩʳʣʢʠ ʩʦʦʙʱʝʥʠʷ, ʠ ʥʝ 

ʪʦʣʴʢʦ ʚʥʫʪʨʠʩʝʪʝʚʦʡ, ʘ ʣʶʙʦʤʫ ʘʙʦʥʝʥʪʫ ʥʘ ʣʶʙʦʡ ʪʝʣʝʬʦʥʥʳʡ ʥʦʤʝʨ. 

ʅʘʚʠʛʘʮʠʷ ʷʚʣʷʝʪʩʷ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʪʝʣʝʤʘʪʠʯʝʩʢʠʤ 

ʫʟʣʦʤ, ʢʦʪʦʨʘʷ ʦʜʥʘ ʠʟ ʧʝʨʚʳʭ ʙʳʣʘ ʚʚʝʜʝʥʘ ʚ ʘʚʪʦʤʦʙʠʣʴ. ʂʘʢ ʧʨʠʥʷʪʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʫʩʪʨʦʡʩʪʚʘ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ (GPS) ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʡ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʜʣʷ ʧʝʨʝʜʘʯʠ ʚʦʜʠʪʝʣʶ ʯʝʪʢʦʛʦ ʠ ʧʦʜʨʦʙʥʦʛʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʧʦ ʤʘʨʰʨʫʪʫ ʩ ʧʦʤʦʱʴʶ ʟʨʠʪʝʣʴʥʳʭ ʠ  ʛʦʣʦʩʦʚʳʭ ʧʦʜʩʢʘʟʦʢ ʦ ʜʚʠʞʝʥʠʠ. 

ʅʘ ʧʨʠʸʤ GPS-ʩʠʛʥʘʣʦʚ ʚ ʘʚʪʦʤʦʙʠʣʝ ʤʦʛʫʪ ʚʣʠʷʪʴ ʤʥʦʛʠʝ ʬʘʢʪʦʨʳ: ʧʦʤʝʭʠ, ʤʦʱʥʦʩʪ,ɹ 

ʪʦʯʥʦʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʪʘʢʞʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʘʥʪʝʥʥʳ[3]. 

ɼʨʫʛʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʤ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘʚʠʛʘʮʠʠ, ʷʚʣʷʝʪʩʷ 

ʪʦʯʥʦʩʪʴ ʢʘʨʪ. ʉʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʠʸʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʩʪʦʷʥʥʦ 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʢʘʨʪʳ ʧʦʩʨʝʜʩʪʚʦʤ ʩʙʦʨʘ GPS-ʜʘʥʥʳʭ, ʧʦʧʘʜʘʶʱʠʭ ʩ ʥʝʩʢʦʣʴʢʠʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, ʥʘʧʨʠʤʝʨ, ʠʤʝʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʠ 

ʥʘʥʝʩʝʥʠʷ ʥʘ ʢʘʨʪʫ ʥʦʚʝʡʰʠʭ ʜʦʨʦʛ/ʨʘʟʚʷʟʦʢ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʣʫʯʰʠʭ ʤʘʨʰʨʫʪʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʤʠʥʦʚʘʪʴ ʧʦʧʘʜʘʥʠʷ ʚ ʧʨʦʙʢʠ, ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ ʤʝʪʦʜʠʢʠ ʦʙʤʝʥʘ GPS-

ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʛʣʘʚʥʳʤ ʩʝʨʚʝʨʦʤ ʠ ʘʚʪʦʤʦʙʠʣʷʤʠ ʧʦ GSM-ʢʘʥʘʣʫ. 

ʋʜʘʣʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʜʦʧʫʩʢʘʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʧʨʝʜʝʣʷʪʴ ʚʦʟʤʦʞʥʳʝ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʪʨʫʜʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʪʝʤ ʩʘʤʳʤ ʩʦʜʝʡʩʪʚʫʷ 

ʫʩʪʨʘʥʝʥʠʶ ʧʦʣʦʤʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʝʨʝʜʚʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʤʝʥʴʰʝ ʥʘʥʦʩʠʪʴ 

ʫʱʝʨʙ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʟʜʦʨʦʚʴʝʤ ʚʦʜʠʪʝʣʷ ʠ ʩʦʭʨʘʥʥʦʩʪʴʶ ʧʝʨʝʚʦʟʠʤʳʭ ʛʨʫʟʦʚ. ʇʝʨʝʜʘʯʘ 

ʨʘʙʦʪʳ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʘʪʯʠʢʦʚ ʠ ʜʨʫʛʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʥʘʧʨʷʤʫʶ ʠʟ 

ʘʚʪʦʤʦʙʠʣʷ ʚ ʩʝʨʚʠʩ-ʮʝʥʪʨ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʝ 

ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ ʘʚʪʦʤʦʙʠʣʷ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʣʘʥʠʨʦʚʘʪʴ ʪʘʢʠʝ 

ʨʘʙʦʪʳ. ʋʜʘʣʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʪʘʢ ʞʝ ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʠ ʫʤʝʥʴʰʘʪʴ 

ʢɻʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʠ ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʟʘʜʫʤʢʠ ʷʚʣʷʝʪʩʷ ʚʜʝʣʘʥʥʘʷ  ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ (OBD), 

ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʵʣʝʢʪʨʦʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʜʘʪʯʠʢʠ, ʧʨʠʩʦʝʜʠʥʝʥʥʳʝ ʢ 

ʰʠʥʝ ʘʚʪʦʤʦʙʠʣʷ.  

ʋʧʨʘʚʣʝʥʠʝ ʘʚʪʦʧʘʨʢʦʤ ʢʘʢ ʦʜʥʘ ʠʟ ʛʣʘʚʥʝʡʰʠʭ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʫʩʣʫʛ, ʢʦʪʦʨʘʷ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʦʧʠʩʘʥʠʠ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʷʭ ʜʣʷ ʦʪʜʘʣʸʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ. ʋʧʨʘʚʣʝʥʠʝ 

ʘʚʪʦʧʘʨʢʦʤ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʩʪʦʡʢʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʣʦʛʠʩʪʠʢʠ, 
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ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʫʩʣʫʛ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʘʚʪʦʧʘʨʢʦʤ: 

ʛʨʫʟʦʧʝʨʝʚʦʟʢʠ, ʧʘʩʩʘʞʠʨʦʧʝʨʝʚʦʟʢʠ, ʘ ʪʘʢ ʞʝ ʘʨʝʥʜʘ ʘʚʪʦʤʦʙʠʣʝʡ.  

ʅʘʯʘʣʴʥʳʡ ʦʧʳʪ ʚʚʝʜʝʥʠʷ ʩʠʩʪʝʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʘʚʪʦʧʘʨʢʦʤ ʜʦʢʘʟʘʣ, ʯʪʦ 

ʧʦʜʦʙʥʦʝ ʥʦʚʦʚʚʝʜʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ, ʙʣʘʛʦʜʘʨʷ 

ʩʦʢʨʘʱʝʥʠʶ ʥʝʜʦʨʘʟʫʤʝʥʠʡ ʤʝʞʜʫ ʵʢʩʧʝʜʠʪʦʨʦʤ ʠ ʚʦʜʠʪʝʣʝʤ.  

ɸʚʪʦʤʦʙʠʣʴʥʳʝ ʪʝʣʝʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʚʤʝʱʘʶʪ ʚ ʩʝʙʝ 

ʩʝʥʩʦʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʦʪʣʦʞʝʥʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʚʦ 

ʚʨʝʤʷ ʚʦʞʜʝʥʠʷ. ʄʳʩʣʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʠʷ ʘʚʘʨʠʡʥʦʛʦ ʜʘʪʯʠʢʘ, 

ʪʝʣʝʤʘʪʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʨʠʩʳʣʘʝʪ  ʚ ʮʝʥʪʨ ʩʧʘʩʝʥʠʷ ʧʦ ʢʘʥʘʣʫ ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʟʚʦʥʦʢ, 

ʩʦʜʝʨʞʘʱʠʡ GPS-ʢʦʦʨʜʠʥʘʪʳ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʧʦʧʘʚʰʝʛʦ ʚ ʘʚʘʨʠʶ. 

ʈʳʥʦʢ ʪʝʣʝʤʘʪʠʢʠ ʧʝʨʩʧʝʢʪʠʚʝʥ. ɺʩʝ ʠʟʚʝʩʪʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʘʚʪʦʤʦʙʠʣʝʡ ʠ 

ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʵʣʝʢʪʨʦʥʠʢʠ ʚ ʢʘʢʦʡ-ʪʦ ʩʪʝʧʝʥʠ ʩʦʝʜʠʥʝʥʳ ʚ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠ 

ʫʩʧʝʰʥʦʡ ʨʘʙʦʪʳ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʘʤʳʤʠ ʟʥʘʤʝʥʠʪʳʤʠ 

ʨʘʟʜʝʣʘʤʠ ʪʝʣʝʤʘʪʠʢʠ ʷʚʣʷʶʪʩʷ ʥʘʚʠʛʘʮʠʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʚ ʙʫʜʫʱʝʤ ʵʪʠ ʫʩʣʫʛʠ ʜʦʣʞʥʳ 

ʩʪʘʪʴ ʛʣʘʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʘʚʪʦʤʦʙʠʣʷ[2]. 
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ʀʅʅʆɺɸʎʀʀ ɺ ʉʀʉʊɽʄɽ ʊɽʍʅʀʏɽʉʂʆɻʆ ʂʆʅʊʈʆʃʗ ʉʆʉʊʆʗʅʀʗ 

ʇʆɼɺʀɾʅʆɻʆ ʉʆʉʊɸɺɸ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ 

ʩʥʠʟʠʪʴ ʪʨʫʜʦʝʤʢʦʩʪʴ, ʠ ʧʦʚʳʰʘʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ 

ʧʦʝʟʜʦʚ. ʉʨʘʚʥʠʚʘʶʪʩʷ ʩʠʩʪʝʤʳ ʥʘʰʝʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʩʪʨʘʥ ʜʘʣʴʥʝʛʦ ʠ ʙʣʠʞʥʝʛʦ 

ʟʘʨʫʙʝʞʴʷ.  

ʇʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʩʠʩʪʝʤ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ 

ʂʘʟʘʭʩʪʘʥʘ ʩʤʦʞʝʪ ʩʪʘʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʚ ʩʠʩʪʝʤʝ ʄʊʂ ʩʪʨʘʥ ʎɸ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪ, ʛʨʫʟʦʦʙʦʨʦʪ, ʢʦʥʪʨʦʣʴ, ʧʝʨʝʚʦʟʢʘ, ʤʦʥʠʪʦʨʠʥʛ, 

ʠʥʥʦʚʘʮʠʠ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ. 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘ ʞײʤʳʩ ʢװʰʽʥʽץ שʘʨץʳʥʜʳʣʳסʳʥ ʪᴇʤʝʥʜʝʪʫʛʝ, ʝשʙʝʢ ᴇʥʽʤʜʽʣʽʛʽ 

ʤʝʥ ʧʦʝʟʜ ץʦʟסʘʣʳʩʳʥʳץ שʘʫʽʧʩʽʟʜʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʠʥʥʦʚʘʮʠʷʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ ʘʨʥʘʣסʘʥ. ʈʝʩʧʫʙʣʠʢʘʤʳʟʜʳש ʞᴅʥʝ ʘʣʳʩ ʞᴅʥʝ ʞʘץʳʥ ʰʝʪ ʝʣʜʝʨʜʽש 

ʞװʡʝʣʝʨʽʤʝʥ ʩʘʣʳʩʪʳʨʳʣʘʜʳ. 

ɾװʡʝʥʽש ʪʘʣʜʘʫʳ ʞװʨʛʽʟʽʣʫʜʝ, ʩʦʥʳש ʘʨץʘʩʳʥʜʘ פʘʟʘץʩʪʘʥʥʳש ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽ 

ʆʨʪʘʣʳץ ɸʟʠʷ ʝʣʜʝʨʽʥʽש ʄʊʂ ʞװʡʝʩʽʥʜʝ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʢᴇʣʽʢ, ʞװʢ ʘʡʥʘʣʳʤʳ, ʙʘץʳʣʘʫ, ʪʘʩʳʤʘʣʜʘʫ, ʙʘץʳʣʘʫ, ʠʥʥʦʚʘʮʠʷ, 

ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽ, ʞʳʣʞʳʤʘʣʳ ײץʨʘʤ.  

 Abstract. The article is devoted to innovative technologies that help to reduce labor 

intensity, and increase labor productivity and safety of train traffic. The systems of our Republic 

and the countries of the distant and near abroad are compared. 
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An analysis of the systems is underway, thanks to which the railway transport of 

Kazakhstan can become competitive in the ITC system of the countries of Central Asia.   

Key words: transport, cargo turnover, control, transportation, monitoring, innovation, 

railway transport, rolling stock. 

 

ɺ ʇʦʩʣʘʥʠʠ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʅ.ɸ. ʅʘʟʘʨʙʘʝʚʘ ʥʘʨʦʜʫ ʂʘʟʘʭʩʪʘʥʘ 

çʉʪʨʘʪʝʛʠʷ çʂʘʟʘʭʩʪʘʥ-2050è, ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʪʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʩʪʨʘʥʳ: 

çʄʳ ʩʪʘʚʠʣʠ ʟʘʜʘʯʫ ʨʘʟʚʠʚʘʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʀ ʵʪʦ ʦʢʘʟʘʣʦʩʴ ʥʘʤ ʧʦ ʩʠʣʘʤ. ɿʘ 

ʧʨʦʰʝʜʰʠʝ ʛʦʜʳ ʙʳʣʦ ʚʚʝʜʝʥʦ ʚ ʩʪʨʦʡ ʤʥʦʞʝʩʪʚʦ ʢʨʫʧʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ 

ʧʨʦʤʳʰʣʝʥʥʦʡ, ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʕʪʦ - ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʤʘʛʠʩʪʨʘʣʠ, ʪʨʫʙʦʧʨʦʚʦʜʳ, ʣʦʛʠʩʪʠʯʝʩʢʠʝ 

ʮʝʥʪʨʳ, ʪʝʨʤʠʥʘʣʳ, ʘʵʨʦʧʦʨʪʳ, ʚʦʢʟʘʣʳ, ʧʦʨʪʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʟʨʦʞʜʘʝʪʩʷ ʅʦʚʳʡ 

ʐʝʣʢʦʚʳʡ ʧʫʪʴ, ʩʦʟʜʘʚʘʷ ʤʘʛʠʩʪʨʘʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʢʦʨʠʜʦʨ ɿʘʧʘʜʥʘʷ ɽʚʨʦʧʘ - 

ɿʘʧʘʜʥʳʡ ʂʠʪʘʡè. 

ʅʘ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛʘʭ ʚʩʝ ʰʠʨʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʩʥʠʞʘʶʱʠʝ ʪʨʫʜʦʝʤʢʦʩʪʴ ʠ ʧʦʚʳʰʘʶʱʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʩʥʦʚʥʦʡ, ʩʘʤʳʡ ʪʨʫʜʦʝʤʢʠʡ ʠ ʚ ʪʦ ʞʝ 

ʚʨʝʤʷ ʤʘʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʘʛʦʥʦʚ ʥʘ ʧʫʥʢʪʘʭ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʇʊʆ) - ʦʩʤʦʪʨ ʩʦʩʪʦʷʥʠʷ ʚʘʛʦʥʦʚ ʩ ʧʨʦʣʘʟʢʦʡ - ʦʩʪʘʝʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʠʟʤʝʥʝʥʠʡ.  

ʋʨʦʚʝʥʴ ʚʳʷʚʣʷʝʤʦʩʪʠ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʚʘʛʦʥʦʚ ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʝʥ ʠ ʚʦ ʤʥʦʛʦʤ 

ʟʘʚʠʩʠʪ ʦʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ. ʀʟ-ʟʘ ʵʪʦʛʦ ʜʦʧʫʩʢʘʶʪʩʷ ʟʘʜʝʨʞʢʠ ʧʦʝʟʜʦʚ ʠ ʦʪʮʝʧʢʠ 

ʚʘʛʦʥʦʚ ʥʘ ʛʘʨʘʥʪʠʡʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʚ ʧʝʨʠʦʜ ʦʙʦʨʦʪʘ.  

ʅʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʙʣʠʞʥʝʛʦ ʠ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʘʛʦʥʦʚ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʪʨʘʥʘʭ ʉʅɻ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ, ʧʨʦʚʦʜʷʪʩʷ 

ʨʘʙʦʪʳ ʧʦ ʚʥʝʜʨʝʥʠʶ ʘʥʘʣʦʛʠʯʥʳʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚʘʛʦʥʦʚ ʚ ʧʫʪʠ ʩʣʝʜʦʚʘʥʠʷ. ɺʥʝʜʨʝʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʢʦʤʧʣʝʢʩ ʂʊʉʄ-

02(ɹʊɺʂ), ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

(ʜʠʘʛʥʦʩʪʠʢʠ) ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʧʦʜʩʠʩʪʝʤ ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ 

ʙʫʢʩʦʚʳʭ ʫʟʣʦʚ (ɹ) ʠ ʜʝʬʝʢʪʦʚ ʢʦʣʝʩ (ʂ), ʟʘʪʦʨʤʦʞʝʥʥʳʭ ʢʦʣʝʩʥʳʭ ʧʘʨ (ʊ) ʠ ʚʦʣʦʯʘʱʠʭʩʷ 

ʜʝʪʘʣʝʡ (ɺ).  

ɺʝʜʸʪʩʷ ʨʘʙʦʪʘ ʧʦ ʚʥʝʜʨʝʥʠʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʢʦʣʸʩʥʳʭ ʧʘʨ ʚʘʛʦʥʦʚ çʂʦʤʧʣʝʢʩè, ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʤʝʭʘʥʠʟʤʘ ʘʚʪʦʩʮʝʧʥʳʭ ʫʩʪʨʦʡʩʪʚ ʛʨʫʟʦʚʳʭ ʚʘʛʦʥʦʚ ʦʪ ʩʘʤʦʨʘʩʮʝʧʘ çʉɸʂʄɸè, 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʚʘʛʦʥʦʚ ʩ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʦʡ 

(ɸʉʆʆɼ), ʘʢʫʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʧʦʜʰʠʧʥʠʢʦʚ ʙʫʢʩʦʚʦʛʦ ʫʟʣʘ ʠ 

ʜʨʫʛʠʭ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʝ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʝʢʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʘʢ 

ʤʝʪʦʜʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʦʙʲʝʢʪʠʚʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ ʚ ʛʣʦʙʘʣʴʥʦʡ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʢʘʢ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ, ʪʘʢ ʠ ʨʝʤʦʥʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠʥʮʠʧ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʫʩʪʫʧʠʣ ʤʝʩʪʦ ʧʨʠʥʮʠʧʫ ʩʦʩʨʝʜʦʪʦʯʝʥʠʷ ʥʘ 

ʨʘʟʚʠʪʠʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʨʛʘʥʠʟʘʮʠʠ. ʂʨʫʧʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʙʳʩʪʨʦ ʟʘʤʝʱʘʶʪʩʷ ʛʠʙʢʠʤʠ ʩʝʪʝʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʜʦʤʠʥʠʨʫʝʪ ʧʨʠʥʮʠʧ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʨʝʩʫʨʩʦʚ. 

ʇʦʵʪʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʩʝ ʙʦʣʴʰʝ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʢʦʤʧʣʝʢʩ ʨʘʙʦʪ ʩʦ 

ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʝʩʫʨʩʦʚ, ʩʣʦʞʥʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʪʦʧʦʣʦʛʠʝʡ, 



ʄʘʪʝʨʠʘʣʳ  XLII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ                    

ʥʘ ʪʝʤʫ çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘ», 18. 04. 2018 ʛ., ʊʦʤ 2 
 

 

 

154 
 

ʩʠʣʴʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʦʪ ʚʨʝʤʝʥʠ ʠ ʙʦʣʴʰʦʡ ʩʪʦʠʤʦʩʪʴʶ ʚʳʧʦʣʥʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʇʨʦʙʣʝʤʘ ʩʦʟʜʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 

ʦʧʪʠʤʘʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʯʠʩʣʦ ʨʝʤʦʥʪʥʳʭ ʧʦʟʠʮʠʡ, ʚʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʘʛʨʝʛʘʪʦʚ, 

ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʧʦʩʪʘʚʢʘ ʟʘʧʘʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ) ʰʠʨʦʢʦ ʦʙʩʫʞʜʘʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʚ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʦʪʨʘʩʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʢʦʤʧʣʝʢʩʳ ʜʠʘʛʥʦʩʪʠʢʠ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʤʦʙʠʣʠ ʩʦʙʠʨʘʶʪ 

ʠʥʬʦʨʤʘʮʠʶ ʠ ʧʝʨʝʜʘʶʪ ʝʝ ʚ ʩʝʨʚʠʩ - ʮʝʥʪʨʳ, ʨʘʙʦʪʥʠʢʠ ʢʦʪʦʨʳʭ ʧʣʘʥʠʨʫʶʪ ʧʨʦʮʝʩʩ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʉʝʛʦʜʥʷ ʚ ʤʠʨʝ ʫʞʝ ʥʘʯʘʣʠʩʴ ʨʘʙʦʪʳ 

ʧʦ ʚʥʝʜʨʝʥʠʶ ʜʘʥʥʳʭ ʩʠʩʪʝʤ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. ʇʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ ʙʫʜʝʪ 

ʧʨʦʚʦʜʠʪʴ ʩʘʤʦʜʠʘʛʥʦʩʪʠʢʫ ʠ ʧʝʨʝʜʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʩ ʧʦʤʦʱʴʶ ʙʵʢ-ʦʬʠʩʦʚ 

ʨʘʙʦʪʥʠʢʘʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʩʦʙʩʪʚʝʥʥʠʢʘʤ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ (ʧʦʟʚʦʣʠʪ ʧʣʘʥʠʨʦʚʘʪʴ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ 

ʫʤʝʥʴʰʘʪʴ ʚʨʝʤʷ ʧʨʦʩʪʦʝʚ) ʠ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ,  ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʧʨʠʚʝʜʝʪ ʢ ʵʢʦʥʦʤʠʠ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʂʘʥʘʜʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʘʛʦʥʳ CN Evaluation System 

(TEST), ʠʩʧʦʣʴʟʫʶʱʠʝ ʯʝʪʳʨʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʜʘʪʯʠʢʘ ʜʣʷ ʦʮʝʥʢʠ ʚʩʝʛʦ, ʦʪ 

ʛʝʦʤʝʪʨʠʠ ʢʦʣʝʠ ʜʦ ʩʦʩʪʦʷʥʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚʜʦʣʴ ʩʝʪʠ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ. 

ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ ʧʦʝʟʜʦʚ (CBTC/Communication Based Train Control) 

ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʧʝʨʝʜʦʚʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʦʜʩʢʠʤ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. ʉ 2004 ʛʦʜʘ CBTC ʙʳʣ ʧʨʠʥʷʪ ʚ ʥʝʜʘʚʥʦ ʧʦʩʪʨʦʝʥʥʳʭ ʠ 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʭ ʩʪʘʨʳʭ ʣʠʥʠʷʭ ʤʝʪʨʦ ʚ ʇʝʢʠʥʝ, ʐʘʥʭʘʝ, ɻʫʘʥʯʞʦʫ ʠ ʜʨʫʛʠʭ ʛʦʨʦʜʘʭ. 

ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ CBTC ʩʜʝʣʘʣʦ ʂʠʪʘʡ ʯʝʪʚʝʨʪʦʡ ʩʪʨʘʥʦʡ ʧʦʩʣʝ ɻʝʨʤʘʥʠʠ, ʌʨʘʥʮʠʠ ʠ 

ʂʘʥʘʜʳ, ʯʪʦʙʳ ʚʣʘʜʝʪʴ ʢʣʶʯʝʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʪʴ ʠʭ ʚ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʘʢʪʠʢʘʭ.  

ʊʝʦʨʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʜʚʠʞʫʱʠʭʩʷ ʙʣʦʢʦʚ ʙʳʣʘ ʩʦʟʜʘʥʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʦʪʩʣʝʞʠʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʨʫʧʧʳ ʧʦʝʟʜʦʚ ʚ ʩʪʠʣʝ çʦʜʥʦʛʦ ʬʘʡʣʘè ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʠʥʪʝʨʚʘʣʘ 90 ʩ. ʆʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʛʦʯʘʩʪʠʯʥʳʝ ʤʦʜʝʣʠ ʪʷʛʠ ʠ ʪʦʨʤʦʞʝʥʠʷ ʧʦʝʟʜʦʚ, 

ʪʦʯʥʫʶ ʤʦʜʝʣʴ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʜʣʷ ʤʫʣʴʪʠʩʝʥʩʦʨʥʦʛʦ ʩʣʠʷʥʠʷ ʩʣʦʞʥʦʡ ʣʠʥʠʠ ʩ ʦʜʥʠʤ 

ʧʦʝʟʜʦʤ, ʧʦʠʩʢ ʤʠʥʠʤʘʣʴʥʦʡ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʤʦʜʝʣʴ ʨʘʥʥʝʛʦ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ, ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʩʦʚʤʝʩʪʥʫʶ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʫʶ ʤʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ 

ʛʨʫʧʧʘʤʠ ʧʦʝʟʜʦʚ, ʩʪʨʘʪʝʛʠʷʤʠ ʠ ʤʝʪʦʜʳ ʜʚʫʥʘʧʨʘʚʣʝʥʥʦʡ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ 

ʢʦʥʪʨʦʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʞʜʫ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤʠ ʛʨʫʧʧʘʤʠ ʧʦʝʟʜʦʚ ʠ ʩʪʘʥʮʠʷʤʠ ʠ ʪ. ʜ. 

ɽʛʦ ʦʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ - ʩʣʝʜʠʪʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʘ, ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʩʚʷʟʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʧʦʝʟʜʦʚ. 

ʉʦʚʤʝʩʪʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ Shift2Rail (S2R JU/ Shift2Rail Joint Undertaking) - ʥʦʚʦʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ ʝʚʨʦʧʝʡʩʢʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʩʝʢʪʦʨʝ, ʩʦʟʜʘʥʥʦʝ 

ʚ ʨʘʤʢʘʭ Horizon 2020 ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʠʪʴ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʢʦʦʨʜʠʥʘʮʠʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʡ ʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ 

ʩʝʢʪʦʨʝ ʚ ʧʨʝʜʩʪʦʷʱʠʝ ʛʦʜʳ. 

ɼʝʤʦʥʩʪʨʘʮʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ, ʚʧʣʦʪʴ ʜʦ TRL 7 (Technology readiness 

level 7), ʙʫʜʝʪ ʦʩʥʦʚʘʥʘ ʥʘ ʪʨʝʭʤʝʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ: 

I.ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʜʝʤʦʥʩʪʨʘʪʦʨʳ (TD/ Technology Demonstrators) 

 ɹʫʜʫʪ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʠʣʠ ʚʥʝʜʨʝʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʤʦʜʝʣʝʡ ʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʦʜʩʠʩʪʝʤʘʭ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʚ IP. ʆʥʠ ʦʪʢʨʦʶʪ ʧʫʪʴ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʨʦʛʨʝʩʩʘ ʚ ʪʘʢʠʭ ʢʣʶʯʝʚʳʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ ʪʷʛʘ, ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʥʘ 

ʧʦʝʟʜʝ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʠʱʫʱʠʝ 

ʚʜʦʭʥʦʚʝʥʠʝ ʠʟ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʤʝʪʦʜʦʚ ʚ ʜʨʫʛʠʭ ʩʝʢʪʦʨʘʭ.  
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II.ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʜʝʤʦʥʩʪʨʘʪʦʨʳ ʪʝʭʥʦʣʦʛʠʡ (ITD/ Integrated Technology 

Demonstrators) 

ʇʦʟʚʦʣʷʪ ʪʝʩʪʠʨʦʚʘʪʴ ʢʦʤʧʦʥʝʥʪʳ ʠ ʧʦʜʩʠʩʪʝʤʳ, ʫʞʝ ʧʨʦʚʝʨʝʥʥʳʝ ʠ ʧʨʦʚʝʨʝʥʥʳʝ 

ʚ ʨʘʤʢʘʭ TD ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʠʣʠ ʬʠʟʠʯʝʩʢʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʨʝʜʝ, ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʨʘʟʥʳʭ ʧʦʜʩʠʩʪʝʤʘʭ ʠ ʩʠʩʪʝʤʘʭ. ɹʫʜʫʪ 

ʫʯʪʝʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʠʥʪʝʨʬʝʡʩʳ 

ʚ ʨʘʟʣʠʯʥʳʭ ʊD. ʆʥʠ ʪʘʢʞʝ ʧʦʟʚʦʣʷʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʦʨʤʘʪʠʚʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ. 

III . ɼʝʤʦʥʩʪʨʘʮʠʠ ʩʠʩʪʝʤʥʦʡ ʧʣʘʪʬʦʨʤʳ (SPD/ System Platform Demonstrations) 

ɺ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, Shift2Rail ʧʨʦʚʦʜʠʪ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʠ ʘʥʘʣʠʟ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ 

ʩʠʩʪʝʤ, ʧʨʦʝʢʪʠʨʫʝʪ ʠ ʬʫʥʢʮʠʠ ʥʘ ʧʦʣʥʦʩʪʴʶ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʷʭ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʨʝʜʝ, ʠʤʠʪʠʨʫʷ ʨʝʘʣʴʥʳʝ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʫʩʣʦʚʠʷ. 

ɼʣʷ ʠʤʠʪʘʮʠʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʝʛʤʝʥʪʘʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʨʳʥʢʘ ʧʨʝʜʣʘʛʘʶʪʩʷ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʝ 

ʧʣʘʪʬʦʨʤʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʭʚʘʪʳʚʘʪʴ ʩʢʦʨʦʩʪʥʳʝ /ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʧʘʩʩʘʞʠʨʩʢʠʝ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʘʩʩʘʞʠʨʩʢʠʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ, ʛʦʨʦʜʩʢʠʝ/ 

ʧʨʠʛʦʨʦʜʥʳʝ ʧʘʩʩʘʞʠʨʩʢʠʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʝʨʝʚʦʟʢʠ. ɺʳʙʦʨ 

ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʧʣʘʪʬʦʨʤ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʨʳʥʦʯʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʥʘʠʣʫʯʰʫʶ ʠ ʩʘʤʫʶ ʙʳʩʪʨʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʪʦʠʪ 

ʥʘʟʚʘʪʴ ʪʘʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʆɸʆ çʅʀʀʊʂɼè, ʢʘʢ: ʢʦʤʧʣʝʢʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʨʝʦʩʪʘʪʥʳʭ ʠʩʧʳʪʘʥʠʡ ʪʝʧʣʦʚʦʟʦʚ çʂʀʇɸʈʀʉ-

5è, ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ɸʇʂ çɹʆʈʊè, ʩʪʝʥʜʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ 

ʩʝʨʚʠʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ çɹʆʈʊè, ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʠ ʜʠʘʛʥʦʩʪʠʢʠ (ʉʂɼ) çɼʦʢʪʦʨ-

030ʄè. 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʧʘʨʢʘ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʦʤʠʤʦ 

ʩʘʤʦʡ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤ ʚʝʜʝʥʠʷ ʙʘʟ 

ʜʘʥʥʳʭ ʧʦ ʫʯʝʪʫ ʩʪʘʪʠʩʪʠʢʠ ʧʨʦʚʝʜʝʥʠʷ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʠʪ ʜʘʪʴ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʟʘ ʩʯʝʪ ʣʠʢʚʠʜʘʮʠʠ ʥʝʥʫʞʥʳʭ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ, 

ʠʟʲʷʪʠʷ  ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʪʦ ʝʩʪʴ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʲʝʤʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʩʦʩʪʘʚʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. 

ʈʝʤʦʥʪ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʦʚ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʨʦʚʦʜʠʤʦʡ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʦʙ ʠʩʧʨʘʚʥʦʤ ʠ 

ʥʝʠʩʧʨʘʚʥʦʤ ʩʦʩʪʦʷʥʠʷʭ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʩʪʘʪʦʯʥʳʡ ʨʝʩʫʨʩ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʜʦʣʞʥʫʶ ʥʘʜʝʞʥʦʩʪʴ ʠ  ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʭʚʘʪʳʚʘʝʪ ʫʟʣʳ ʠ ʘʛʨʝʛʘʪʳ, ʢʦʥʩʪʨʫʢʮʠʷ ʢʦʪʦʨʳʭ, ʘ 

ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ, ʧʦʟʚʦʣʷʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʨʝʩʫʨʩ ʜʦ ʩʣʝʜʫʶʱʝʛʦ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʝʛʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʠʣʠ ʨʝʤʦʥʪʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʦʷʪ ʚ ʘʜʨʝʩʥʦʩʪʠ ʨʝʤʦʥʪʘ. ʆʥ ʚʳʧʦʣʥʷʝʪʩʷ 

ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤ ʧʦ  ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʢʣʶʯʝʥʠʶ. ʉʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʘ ʙʝʟ ʨʘʟʙʦʨʢʠ ʫʟʣʦʚ ʠ ʘʛʨʝʛʘʪʦʚ, ʛʘʨʘʥʪʠʨʦʚʘʥʥʫʶ 

ʥʘʜʝʞʥʦʩʪʴ ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʝʪʘʣʝʡ ʫʟʣʦʚ ʠ ʘʛʨʝʛʘʪʦʚ, ʚʳʨʘʙʦʪʘʚʰʠʭ 

ʨʝʩʫʨʩ ʧʦ ʜʨʫʛʠʤ ʵʣʝʤʝʥʪʘʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʫʩʧʝʰʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ 

ʩʠʩʪʝʤʝ ʄʊʂ ʩʪʨʘʥ ʎɸ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʩʦʢʨʘʱʝʥʠʷ ʩʨʦʢʘ ʜʦʩʪʘʚʢʠ ʠ ʫʩʢʦʨʝʥʠʷ 

ʧʨʦʜʚʠʞʝʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʩʪʘʥʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʠ 

ʪʝʭʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʢʘʢ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ, ʪʘʢ ʠ ʧʨʠ ʨʝʤʦʥʪʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʠ 
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ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʫʟʣʦʚ ʠ ʜʝʪʘʣʝʡ ʣʦʢʦʤʦʪʠʚʦʚ. ɹʘʟʦʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʚʘʞʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʧʝʨʝʜʦʚʳʭ  ʤʝʪʦʜʠʢ ʚ 

ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʷ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ ʥʘ 

ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʚ ʧʫʪʠ ʩʣʝʜʦʚʘʥʠʷ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʦʧʳʪ ʩʪʨʘʥ 

ʙʣʠʞʥʝʛʦ ʠ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʜʘʥʥʦʝ ʫʩʣʦʚʠʝ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ. 
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ʂɸɿɸʍʉʊɸʅ ʂɸʂ ʊʈɸʅɿʀʊʅɸʗ ʉʊʈɸʅɸ 
 

 ɸʥʥʦʪʘʮʠʷ. ʇʦʚʩʝʜʥʝʚʥʦ, ʥʘ ʤʠʨʦʚʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʨʳʥʢʘʭ ʩʫʱʝʩʪʚʫʶʪ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʘʥʠʡ. ʂʘʞʜʘʷ ʠʟ ʥʠʭ, ʚ 

ʙʦʨʴʙʝ ʟʘ ʢʣʠʝʥʪʦʚ ʠ ʚʳʛʦʜʦʡ, ʩʪʘʨʘʝʪʩʷ ʧʨʝʜʣʦʞʠʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʫʩʣʫʛ ʠ 

ʪʦʚʘʨʦʚ. ʅʦ ʙʝʟ ʣʦʛʠʩʪʠʢʠ, ʧʦʪʨʝʙʠʪʝʣʴ ʥʝ ʧʦʣʫʯʠʪ ʩʚʦʡ ʟʘʢʘʟ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ, 

ʣʦʛʠʩʪʠʢʘ ʦʪʚʝʯʘʝʪ ʟʘ: ʛʨʫʟʦʧʝʨʝʚʦʟʢʠ, ʦʬʠʩʥʳʝ ʠ ʢʚʘʨʪʠʨʥʳʝ ʧʝʨʝʝʟʜʳ, ʘʨʝʥʜʫ 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʵʢʩʧʝʜʠʨʦʚʘʥʠʝ. ʂʘʢ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʪʘʢ ʠ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʣʦʛʠʩʪʠʢʘ 

ʩʪʨʝʤʠʪʝʣʴʥʦ ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ. ʂʨʦʤʝ ʵʢʩʧʦʨʪʘ ʠ ʠʤʧʦʨʪʘ, ʨʝʩʧʫʙʣʠʢʘ ʠʤʝʝʪ ʩʪʘʪʫʩ 

ʪʨʘʥʟʠʪʥʦʡ ʩʪʨʘʥʳ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʚ ʛʦʜ ʧʨʦʭʦʜʷʪ ʤʠʣʣʠʦʥʳ ʪʦʥʥ ʛʨʫʟʦʚ ʥʘ ʤʠʣʣʠʘʨʜʳ 

ʪʝʥʛʝ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʨʝʠʤʫʱʝʩʪʚʘ, ʥʝʜʦʩʪʘʪʢʠ ʠ 

ʠʭ ʨʝʰʝʥʠʷ ʪʨʘʥʟʠʪʘ ʯʝʨʝʟ ʂʘʟʘʭʩʪʘʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʟʠʪ, ʪʨʘʥʩʧʦʨʪ, ʣʦʛʠʩʪʠʢʘ, ʠʥʪʝʛʨʘʮʠʷ, ʵʢʦʥʦʤʠʢʘ, ʧʫʥʢʪ, 

ʛʨʘʥʠʮʳ, ʥʘʧʨʘʚʣʝʥʠʷ, ʟʘʜʘʯʠ, ʧʦʪʝʥʮʠʘʣ. 

ɸשʜʘʪʧʘ. ʂװʥ ʩʘʡʳʥ, ᴅʣʝʤʜʽʢ ʞᴅʥʝ ʘʡʤʘץʪʳץ ʥʘʨʳץʪʘʨʜʘ ʢᴇʧʪʝʛʝʥ ʢᴇʣʽʢ 

ʢʦʤʧʘʥʠʷʣʘʨʳʥʳש ʪװʨʣʽ ײʩʳʥʳʩʪʘʨʳ ʙʘʨ. ʆʣʘʨʜʳש ᴅʨץʘʡʩʳʩʳ ʪײʪʳʥʫʰʳʣʘʨ ʤʝʥ 

ʞʝשʽʣʜʽʢʪʝʨ װʰʽʥ ʢװʨʝʩʪʝ ʢᴇʧʪʝʛʝʥ ץʳʟʤʝʪʪʝʨ ʤʝʥ ᴇʥʽʤʜʝʨ ײʩʳʥʫסʘ ʪʳʨʳʩʘʜʳ. ɹʽʨʘץ 

ʣʦʛʠʩʪʠʢʘʩʳʟ ʪײʪʳʥʫʰʳ ᴇʟ ʪʘʧʩʳʨʳʩʳʥ ʘʣʤʘʡʜʳ. ʉʦʥʜʳץʪʘʥ ʣʦʛʠʩʪʠʢʘ ʞʘʫʘʧʪʳ: ʞװʢ 

ʪʘʩʳʤʘʣʜʘʫ, ʢʝשʩʝ ʞᴅʥʝ ʧᴅʪʝʨ ʪʨʘʥʩʬʝʨ, ʢᴇʣʽʢʪʽ ʞʘʣʜʘʫ ʞᴅʥʝ ʵʢʩʧʝʜʠʮʠʷʣʘʫ. ɹװʢʽʣ ᴅʣʝʤʜʝ 

ʜʝ, פʘʟʘץʩʪʘʥʜʘ ʜʘ ʣʦʛʠʩʪʠʢʘ ʪʝʟ ץʘʨץʳʥʤʝʥ ʜʘʤʳʧ ʢʝʣʝʜʽ. ʕʢʩʧʦʨʪ ʧʝʥ ʠʤʧʦʨʪץʘ 

 ʢᴇʤʝʛʽʤʝʥ ʞʳʣʳʥʘ שʤᴅʨʪʝʙʝʩʽʥʝ ʠʝ, ʦʥʳ שʦʩʳʤʰʘ, ʨʝʩʧʫʙʣʠʢʘ ʪʨʘʥʟʠʪ ʝʣʽʥʽץ

ʤʠʣʣʠʘʨʜʪʘסʘʥ ʪʦʥʥʘ ʞװʢ ʪʘʩʳʤʘʣʜʘʥʘʜʳ. ʆʩʳ ʤʘץʘʣʘʜʘ פʘʟʘץʩʪʘʥ ʙʦʡʳʥʰʘ ʪʨʘʥʟʠʪʪʽש 

ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳ, ʘʨʪʳץʰʳʣʳץʪʘʨʳ, ʢʝʤʰʽʣʽʢʪʝʨʽ ʞᴅʥʝ ʦʣʘʨʜʳ ʰʝʰʫ 

ʞʦʣʜʘʨʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

 ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʪʨʘʥʟʠʪ, ʢᴇʣʽʢ, ʣʦʛʠʩʪʠʢʘ, ʠʥʪʝʛʨʘʮʠʷ, ʵʢʦʥʦʤʠʢʘ, ʥװʢʪʝ, 

ʰʝʢʘʨʘʣʘʨ, ʙʘסʳʪʪʘʨ, ʤʽʥʜʝʪʪʝʨ, ᴅʣʝʫʝʪ.  
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ɸbstract. Every day, on the world and regional markets, there are various offers of 

numerous transport companies. Each of them, in the struggle for customers and profit, tries to 

offer numerous quantities of services and goods. But without logistics, the consumer will not 

receive his order. That is why, logistics is responsible for: cargo transportation, office and 

apartment transfers, transport rental and forwarding. As in the whole world, and in Kazakhstan, 

logistics is rapidly gaining momentum. In addition to exports and imports, the republic has the 

status of a transit country, through which millions of tons of cargo per million tons pass 

annually. In this article the main directions, advantages, disadvantages and their solutions to 

transit through Kazakhstan are considered. 

Key words: transit, transport, logistics, integration, economy, point, borders, directions, 

tasks, potential. 
 

ʂʘʟʘʭʩʪʘʥ ʥʘʤʝʨʝʥ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʠʛʨʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ 

ʩʫʭʦʧʫʪʥʦʡ ʯʘʩʪʠ ʅʦʚʦʛʦ ʰʸʣʢʦʚʦʛʦ ʧʫʪʠ. ɺʦʟʥʠʢʘʶʪ ʙʝʩʯʠʩʣʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʪʦʨʛʦʚʣʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʤʝʩʪʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʤʦʛʫʪ ʠʟʚʣʝʯʴ ʚʳʛʦʜʫ ʠʟ 

ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʵʢʩʧʦʨʪ ʠ ʠʤʧʦʨʪ, ʘ ʪʘʢʞʝ ʠʟ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ ʵʢʩʧʝʜʠʪʦʨʘʤ ʠ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʧʝʨʝʚʦʟʯʠʢʘʤ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʪʨʘʥʟʠʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ ʷʚʣʷʝʪʩʷ ʤʦʱʥʝʡʰʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʨʘʥʳ. ʉ 

ʟʘʜʘʯʝʡ ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ ʚʝʜʝʪ ʤʘʩʰʪʘʙʥʫʶ ʨʘʙʦʪʫ ʥʘ ʨʘʟʥʳʭ 

ʫʨʦʚʥʷʭ. 

ɿʘʜʘʯʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʪʳʩʢʘʪʴ ʦʩʦʙʝʥʥʦ ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʫʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʇʨʝʟʠʜʝʥʪʦʤ ʛʦʩʫʜʘʨʩʪʚʘ 

ʬʘʢʪʠʯʝʩʢʠ ʩ 1-ʛʦ ʛʦʜʘ ʦʙʨʝʪʝʥʠʷ ʘʚʪʦʥʦʤʥʦʩʪʠ. ɺ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʤ ʧʣʘʥʝ ʙʳʣ 

ʩʜʝʣʘʥ ʠ ʧʨʠʥʷʪ, ʨʷʜ ʟʥʘʯʠʤʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʧʨʦʙʣʝʤ 

ʩʪʘʥʦʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʀʟ ʯʠʩʣʘ ʠʭ: ʉʪʨʘʪʝʛʠʷ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥʘ ʚʧʣʦʪʴ ʜʦ 2030 ʛ., ʊʝʦʨʠʷ 

ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʦʣʠʪʠʢʠ ʈʂ ʚʧʣʦʪʴ ʜʦ 2010 ʛʦʜʘ. ʉʪʨʘʪʝʛʠʷ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʤʝʞʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʢʦʨʠʜʦʨʦʚ ʂʘʟʘʭʩʪʘʥʘ, ʥʝʩʢʦʣʴʢʦ 

ʦʪʨʘʩʣʝʚʳʭ ʧʨʦʝʢʪʦʚ ʧʦ ʩʪʘʥʦʚʣʝʥʠʶ ʪʨʘʥʩʧʦʨʪʘ ʠ ʪ.ʜ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʝʜʝʪʩʷ ʨʘʙʦʪʘ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʜʦʛʦʚʦʨʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ, ʚ ʵʪʦʤ ʧʝʨʠʦʜʝ ʨʝʩʧʫʙʣʠʢʦʡ ʚ ʩʬʝʨʝ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʪʨʘʥʩʧʦʨʪʘ ʟʘʢʣʶʯʝʥʦ 169 ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʜʦʛʦʚʦʨʦʚ.  

ʇʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ, ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ çʦʩʝʚʦʡè ʧʦʜʭʦʜ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʆʩʥʦʚʦʡ ʢ ʦʪʢʨʳʪʠʶ ʙʫʜʫʪ ʪʨʘʥʩʧʦʨʪʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʢʦʨʠʜʦʨʳ, ʦʪʢʨʳʚʘʶʱʠʝ ʚʳʭʦʜ ʥʘ ʚʥʝʰʥʠʝ ʨʳʥʢʠ ʠ ʠʥʪʝʛʨʘʮʠʶ 

ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ ʠ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʵʢʦʥʦʤʠʢʫ. ʇʦʜʨʘʟʫʤʝʚʘʝʪʩʷ 

ʦʙʨʘʟʦʚʘʥʠʝ 3-ʭʢʣʶʯʝʚʳʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʢʦʨʠʜʦʨʦʚ (çʦʩʝʡè). ʉʝʚʝʨʥʘʷ 

ʦʩʴ ʦʙʲʝʜʠʥʠʪ ʛʦʨʦʜʘ ʚʦʩʪʦʢʘ, ʩʝʚʝʨʘ ʠ ʟʝʨʥʦʚʦʛʦ ʮʝʥʪʨʘ ʩʪʨʘʥʳ ʩ ʢʘʩʧʠʡʩʢʠʤ 

ʧʦʙʝʨʝʞʴʝʤ, ʩ ʚʳʭʦʜʦʤ ʚ ʧʨʠʛʨʘʥʠʯʥʳʝ ʨʝʛʠʦʥʳ ʈʦʩʩʠʠ. ʖʞʥʘʷ ʦʩʴ ʧʨʦʡʜʝʪ ʯʝʨʝʟ ʶʛ, ʩ 

ʚʳʭʦʜʦʤ ʥʘ ʩʦʩʝʜʥʠʝ ʨʝʩʧʫʙʣʠʢʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ɸ ʮʝʥʪʨʘʣʴʥʘʷ ʦʩʴ ʦʙʲʝʜʠʥʠʪ 

ʩʝʚʝʨʥʫʶ ʠ ʶʞʥʫʶ ʯʝʨʝʟ ɸʩʪʘʥʫ ʠ ʂʘʨʘʛʘʥʜʫ. ʌʠʥʘʣʴʥʘʷ ʮʝʣʴ ï ʩʜʝʣʘʪʴ 2 ʪʨʘʥʩ-

ʝʚʨʦʘʟʠʘʪʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʘ, ʯʪʦ ʧʦʚʪʦʨʷʝʪ ʠʩʪʦʨʠʯʝʩʢʠʡ ʐʝʣʢʦʚʳʡ ʧʫʪʴ, ʠ 

ʚʚʝʟʪʠ ʂʘʟʘʭʩʪʘʥ ʚ ʚʩʝʤʠʨʥʫʶ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʠʩʪʝʤʫ ɽʚʨʘʟʠʡʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ. 

ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʥʝ ʪʦʣʴʢʦ ʦ ʩʦʟʜʘʥʠʠ ʩʢʚʦʟʥʦʡ çʦʩʝʚʦʡè ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ 

ʩʝʪʠ, ʥʦ ʠ ʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʣʶʙʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ʚʦʢʨʫʛ çʦʧʦʨʥʳʭ 

ʛʦʨʦʜʦʚè ʠ çʵʢʦʥʦʤʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʨʝʛʠʦʥʘʣʴʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤè. 

ʕʪʦʪ ʧʨʦʝʢʪ ʨʝʘʣʠʟʫʝʪʩʷ ʠ ʩʯʠʪʘʝʪʩʷ ʩʘʤʳʤ ʚʘʞʥʳʤ ʩʦʙʳʪʠʝʤ ʚ ʵʢʦʥʦʤʠʢʝ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥʘ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʙʫʜʫʱʝʛʦ ʨʦʩʪʘ ʛʦʩʫʜʘʨʩʪʚʘ ʢʘʢ 

ʦʛʨʦʤʥʦʛʦ ʪʨʘʥʟʠʪʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ʋʩʪʘʥʦʚʠʚ ʟʘʜʘʯʫ ʩʜʝʣʘʪʴ ʚ ʂʘʟʘʭʩʪʘʥʝ ʩʦʚʨʝʤʝʥʥʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʣʷ ʘʙʩʦʣʶʪʥʦ ʚʩʝʭ ʥʘʟʝʤʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ɻʣʘʚʘ ʩʪʨʘʥʳ ʪʷʛʦʪʠʪʩʷ 

ʩʦʚʝʨʰʠʪʴ ʩʪʨʘʥʫ ʧʦʣʥʦʚʝʩʥʳʤ ʟʚʝʥʦʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʪʨʘʥʟʠʪʘ. 
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ɺ ʥʘʰʝ ʚʨʝʤʷ ʧʝʨʠʦʜ ʠʩʧʦʣʥʝʥʠʷ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʛʦʩʫʜʘʨʩʪʚʘ ʚʳʩʪʫʧʘʝʪ 

ʢʘʢ ʦʪʜʝʣʴʥʦ ʧʨʠʥʷʪʳʡ ʧʦʜʭʦʜ ʧʨʦʙʣʝʤʳ ʩʦʛʣʘʩʥʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʩʥʦʚʳ ʩ ʮʝʣʴʶ 

ʩʠʣʴʥʦʛʦ ʧʨʦʨʳʚʘ ʚ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʩʪʘʥʦʚʣʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʘ. ɺ ʂʘʟʘʭʩʪʘʥʝ 

ʫʞʝ ʚʳʧʦʣʥʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʩʝʪʴ ʪʨʘʥʟʠʪʥʳʭ ʤʘʨʰʨʫʪʦʚ. ɺ ʦʩʥʦʚʫ 

ʩʦʚʨʝʤʝʥʥʦʡ ʜʦʢʪʨʠʥʳ ʨʘʟʚʠʪʠʷ ʩʝʪʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʫʪʝʡ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ 

ʈʝʩʧʫʙʣʠʢʫ ʂʘʟʘʭʩʪʘʥ, ʟʘʣʦʞʝʥʦ 3 ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ: ʈʦʩʩʠʡʩʢʘʷ ʬʝʜʝʨʘʮʠʷ, 

ʩʪʨʘʥʳ ɽʚʨʦʧʳ ʠ ɹʘʣʪʠʠ; ʗʧʦʥʠʷ, ʂʠʪʘʡ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ; ʩʪʨʘʥʳ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʠ ɿʘʢʘʚʢʘʟʴʷ, ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʊʫʨʮʠʠ. ɺ ʘʙʩʦʣʶʪʥʦ ʚʩʝʭ 

ʦʪʤʝʯʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠʤʝʶʪʩʷ ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʳʝ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʨʠʜʦʨʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʂʘʟʘʭʩʪʘʥʝ ʦʧʨʝʜʝʣʝʥʳ ʠ ʧʨʠʟʥʘʥʳ ʤʠʨʦʚʳʤ 

ʩʦʦʙʱʝʩʪʚʦʤ 6 ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ, 6 ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ 4 ʚʦʟʜʫʰʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʢʦʨʠʜʦʨʘ. 

ʇʨʠ ʵʪʦʤ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʘʷ ʧʦʣʠʪʠʢʘ ʂʘʟʘʭʩʪʘʥʘ, ʚ ʥʘʩʪʦʷʱʠʡ 

ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʜʝʣʘʶʪ ʫʧʦʨ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʟʝʤʥʳʭ ʪʠʧʦʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ï ʞ/ʜ ʠ 

ʘʚʪʦ.  

ɺ ʮʝʣʦʤ, ʧʦʚʳʰʝʥʠʝ ʦʙʲʝʤʦʚ ʪʨʘʥʟʠʪʥʳʭ ʧʝʨʝʚʦʟʦʢ ʩʪʘʣʦ ʜʦʧʫʩʪʠʤʳʤ, ʠʟ-ʟʘ 

ʧʨʦʚʝʜʸʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʩʬʝʨʝ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʠ ʨʘʟʚʠʪʠʷ 

ʤʘʛʠʩʪʨʘʣʴʥʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʝʪʠ, ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠ ʧʫʪʝʡ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʘʵʨʦʧʦʨʪʦʚ, ʨʘʟʚʠʪʠʷ ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʝʩʪʴ 

ʥʝʜʦʨʘʙʦʪʢʠ ʵʣʝʤʝʥʪʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ ʚʥʝʜʨʝʥʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʥʝʜʦʩʪʘʪʦʢ ʧʨʦʧʫʩʢʥʦʡ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʚʦʟʤʦʞʥʦʩʪʠ ʝʜʠʥʠʯʥʳʭ ʩʪʘʥʮʠʡ ʠ ʟʦʥ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʩʝʪʝʡ, ʥʝʜʦʩʪʘʪʦʢ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʘʧʠʪʘʣʴʥʳʡ, 

ʫʤʝʨʝʥʥʳʡ ʠ ʥʳʥʝʰʥʠʝ ʨʝʤʦʥʪʳ ʠ ʪ.ʧ. 

ɹʝʟʫʩʣʦʚʥʦ, ʜʘʥʥʳʝ ʧʨʦʙʣʝʤʳ ʥʫʞʜʘʶʪʩʷ ʚ ʩʢʦʨʝʡʰʝʤ ʠʩʧʨʘʚʣʝʥʠʠ. ʄʳʩʣʴ ʦ ʪʦʤ, 

ʢʘʢ ʦʙʨʘʪʠʪʴ ʂʘʟʘʭʩʪʘʥ ʚ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʝ, ʪʨʘʥʟʠʪʥʦʝ ʛʦʩʫʜʘʨʩʪʚʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʫʪʠ ʩʦʦʙʱʝʥʠʷ ʠ ʘʚʪʦʪʨʘʩʩʳ, ʧʫʥʢʪʳ ʧʝʨʝʚʘʣʢʠ ʩ ʥʳʥʝʰʥʝʡ ʣʦʛʠʩʪʠʢʦʡ. 

ɺʦʦʙʱʝ, ʜʘʥʥʘʷ ʠʜʝʷ ʪʨʝʙʫʝʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ ʚʥʫʪʨʝʥʥʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʩʪʨʘʥʳ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʤʥʦʛʠʝ ʙʘʟʦʚʳʝ ʜʘʥʥʳʝ ʚʳʛʣʷʜʷʪ ʜʦʚʦʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʩ 

ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʡ ʨʝʘʣʠʟʘʮʠʠ ʧʣʘʥʦʚ ʠ ʧʨʦʝʢʪʦʚ ʩʦʛʣʘʩʥʦ ʩʪʘʥʦʚʣʝʥʠʶ ʪʨʘʥʟʠʪʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʨʝʩʧʫʙʣʠʢʠ. 

ɿʘʢʣʶʯʝʥʠʝ ʚ ʈʂ ʩʪʨʫʢʪʫʨʥʳʭ ʙʘʟʦʚʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʧʝʨʝʭʦʜ ʵʢʦʥʦʤʠʢʠ ʚ ʬʘʟʫ 

ʨʦʩʪʘ, ʩʦʟʜʘʥʠʝ ʦʩʥʦʚ ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʨʘʙʦʪʳ ʪʨʘʥʩʧʦʨʪʘ ʚ ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʟʜʘʶʪ 

ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʨʘʥʟʠʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʚʥʝʜʨʝʥʠʝ ʨʘʟʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʜʣʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʪʨʘʥʟʠʪʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʪʨʝʙʫʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠ ʙʦʣʴʰʝ 

ʵʥʝʨʛʠʯʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʫʩʢʦʨʝʥʥʦʤʫ ʩʪʘʥʦʚʣʝʥʠʶ ʚʥʫʪʨʝʥʥʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʢ ʩʪʫʧʝʥʯʘʪʦʤʫ ʠ ʥʝʫʢʣʦʥʥʦʤʫ ʜʚʠʞʝʥʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ, 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʧʨʘʚʦʚʳʭ ʨʝʰʝʥʠʡ ʚʦ ʚʥʝʰʥʝʡ ʩʬʝʨʝ.  

ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʚʳʜʝʣʠʪʴ ʨʷʜ ʛʣʘʚʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʨʝʩʧʫʙʣʠʢʠ.  

1) ʋʩʢʦʨʝʥʠʝ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʬʠʟʠʯʝʩʢʠʭ ʠ ʥʝʬʠʟʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʮʝʣʷʭ ʩʥʠʞʝʥʠʷ ʜʝʡʩʪʚʠʷ ʬʠʟʠʯʝʩʢʠʭ ʠ ʥʝʬʠʟʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ ʥʘ ʧʫʪʠ 

ʜʚʠʞʝʥʠʷ ʪʨʘʥʟʠʪʥʳʭ ʧʦʪʦʢʦʚ ʯʝʨʝʟ ʪʝʨʨʠʪʦʨʠʶ ʂʘʟʘʭʩʪʘʥʘ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʦʙʟʦʨ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʩʝʪʝʡ ʠ ʧʫʥʢʪʦʚ ʧʝʨʝʭʦʜʦʚ ʥʘ ʛʨʘʥʠʮʝ ʂʘʟʘʭʩʪʘʥʘ. 

ɼʣ̫ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʪʝʩʥʳʝ ʤʝʩʪʘ, ʩʥʠʞʘʶʱʠʝ ʧʨʦʧʫʩʢʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ/ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ, ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʥʦʚʝʡʰʠʭ 

ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʦʛʣʘʚʣʝʥʠʷ ʚ ʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ. 
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ɼʘʥʥʳʡ ʦʙʟʦʨ ʥʫʞʝʥ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʠ ʜʦʣʛʦʩʨʦʯʥʳʭ ʤʝʨ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʵʪʠʭ ʦʙʲʝʢʪʦʚ, ʨʘʩʯʝʪʘ ʪʨʝʙʫʝʤʳʭ ʨʘʩʭʦʜʦʚ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʣʘʥʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʭ ʧʨʠʦʨʠʪʝʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʪʨʘʥʟʠʪʥʦʡ ʧʦʣʠʪʠʢʠ. 

ʊʘʢ ʞʝ, ʦʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʦʮʝʥʢʠ ʜʝʡʩʪʚʫʶʱʠʭ 

ʥʦʨʤ ʢʦʥʪʨʦʣʴʥʦ-ʦʬʦʨʤʠʪʝʣʴʩʢʠʭ ʧʨʦʮʝʜʫʨ ʥʘ ʧʫʥʢʪʘʭ ʧʦʛʨʘʥʠʯʥʦʛʦ ʧʝʨʝʭʦʜʘ ʠ 

ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʭ ʩʙʦʨʦʚ ʥʘʜʟʦʨʥʳʤʠ ʦʨʛʘʥʘʤʠ. ɼʘʥʥʘʷ ʦʮʝʥʢʘ ʜʦʣʞʥʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʨʘʩʯʝʪ ʜʦʧʫʩʪʠʤʳʭ ʧʦʪʝʨʴ ʧʨʠʙʳʣʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ, ʢʘʢ ʚ ʩʣʫʯʘʝ 

ʤʝʪʘʤʦʨʬʦʟʳ ʪʘʤʦʞʝʥʥʦʛʦ ʠ ʜʨʫʛʠʭ ʨʝʞʠʤʦʚ, ʪʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩʥʠʞʝʥʠʷ ʪʨʘʥʟʠʪʥʳʭ 

ʦʙʲʝʤʦʚ. ʕʪʦ ʜʘʩʪ ʚʝʨʦʷʪʥʦʩʪʴ ʚʝʨʥʦʛʦ ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʦ ʦʙʣʝʛʯʝʥʠʶ ʪʘʤʦʞʝʥʥʳʭ ʠ ʠʥʳʭ 

ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʦʮʝʜʫʨ, ʩʦʟʜʘʥʠʶ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʥʘʣʦʛʦʚʦʛʦ ʠ ʪʘʤʦʞʝʥʥʦʛʦ ʨʝʞʠʤʦʚ ʜʣʷ 

ʧʨʦʧʫʩʢʘ ʪʨʘʥʟʠʪʥʳʭ ʧʦʪʦʢʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʨʘʮʠʦʥʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʫʩʢʦʨʝʥʥʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ ʩʪʘʥʦʚʣʝʥʠʶ ʮʝʣʴʥʳʭ ʢʦʥʪʨʦʣʴʥʦ-ʧʨʦʧʫʩʢʥʳʭ ʧʫʥʢʪʦʚ ʥʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʝ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ; ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʠ ʦʩʥʘʱʝʥʠʶ 

ʪʘʤʦʞʝʥʥʳʭ ʪʝʨʤʠʥʘʣʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ; ʦʙʝʩʧʝʯʝʥʠʶ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʦʥʪʨʦʣʴʥʦ-ʦʬʦʨʤʠʪʝʣʴʩʢʠʭ ʧʨʦʮʝʜʫʨ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʛʨʘʥʠʮʳ ʠ ʪ.ʜ. 

ɸʢʪʫʘʣʴʥʳʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʠ ʜʘʣʴʥʝʡʰʝʝ ʫʩʢʦʨʝʥʥʦʝ ʨʘʟʚʠʪʠʝ 

ʧʨʠʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʠ 

ʯʠʩʣʦ ʩʝʨʚʠʩʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʢʘʞʜʦʤ ʧʫʪʠ ʪʨʘʥʟʠʪʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʦ ʤʘʛʠʩʪʨʘʣʴʥʳʤ 

ʤʘʨʰʨʫʪʘʤ, ʠʭ ʦʨʛʘʥʠʟʘʮʠʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʘʣʦʥʘʤʠ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʧʨʘʚʠʣ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʣʫʞʙ. 

ɼʦʩʪʘʪʦʯʥʦ ʟʥʘʯʠʤʳʤ, ʚ ʢʦʥʪʝʢʩʪʝ ʫʩʪʨʘʥʝʥʠʷ ʧʨʝʧʷʪʩʪʚʠʡ ʜʣʷ ʜʚʠʞʝʥʠʷ 

ʪʨʘʥʟʠʪʥʳʭ ʛʨʫʟʦʚ, ʚʳʩʪʫʧʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʦʜʝʡʩʪʚʠʷ ʨʝʩʧʫʙʣʠʢʠ ʚ 

ʫʩʪʨʘʥʝʥʠʠ ʥʝʬʠʟʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚ, ʬʦʨʤʠʨʫʶʱʠʭ 

ʢʦʣʣʝʢʪʠʚʥʦ ʩ ʂʘʟʘʭʩʪʘʥʦʤ ʮʝʣʴʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʨʠʜʦʨʳ. 

2) ʋʣʫʯʰʝʥʠʝ ʩʠʩʪʝʤʳ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʚ ʪʨʘʥʩʧʦʨʪʥʫʶ ʚʝʪʚʴ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ 

ʫʩʣʦʚʠʷ, ʜʝʣʘʶʱʠʝ ʩʪʨʘʥʫ ʵʢʦʥʦʤʠʯʝʩʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʫʶ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ ʚ ʫʯʘʩʪʠʠ, 

ʧʦʜʜʝʨʞʘʥʠʠ ʠ ʦʙʥʦʚʣʝʥʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

3) ʋʣʫʯʰʝʥʠʝ ʬʠʩʢʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʪʘʢ ʢʘʢ ʪʨʘʥʩʧʦʨʪʥʘʷ ʚʝʪʚʴ ʷʚʣʷʝʪʩʷ ʢʘʧʠʪʘʣʦʝʤʢʦʡ. ʕʪʦ ʧʦʜʛʦʪʦʚʠʪ 

ʙʘʟʫ ʜʣʷ ʫʩʢʦʨʝʥʥʦʡ ʟʘʤʝʥʳ ʜʝʡʩʪʚʫʶʱʝʛʦ ʧʘʨʢʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ, 

ʙʝʟʚʨʝʜʥʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʥʳʝ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ, ʠ ʩʥʠʟʠʪʴ ʧʨʷʤʳʝ 

ʠ ʢʦʩʚʝʥʥʳʝ ʟʘʪʨʘʪʳ. 

4) ʉʦʜʝʡʩʪʚʠʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ 

ʦʙʲʝʜʠʥʝʥʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʚʳʢʠ ʚ ʧʝʨʠʦʜ ʥʝʟʘʚʠʩʠʤʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʪʩʦʚʝʪʩʢʠʭ 

ʛʦʩʫʜʘʨʩʪʚ ʧʦʢʘʟʘʣ ʥʘʜʦʙʥʦʩʪʴ ʙʦʣʴʰʝ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʨʘʟʚʠʪʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʦʙʨʘʟʦʚʘʥʠʶ ʦʙʱʝʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʝʜʠʥʦʛʦ 

ʨʳʥʢʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʣʫʞʙ. 

ʇʦ ʦʪʥʦʰʝʥʠʶ ʪʨʘʥʟʠʪʘ ʯʝʨʝʟ ʂʘʟʘʭʩʪʘʥ, ʩʫʱʝʩʪʚʫʝʪ ʤʥʝʥʠʝ ʦ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ 

ʩʪʘʥʦʚʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʠ ʪʨʘʥʩʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʪʨʘʥʟʠʪʘ. ʉʣʝʜʩʪʚʝʥʥʦ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʚʘʞʥʦ ʧʨʝʜʧʨʠʥʷʪʴ ʫʩʠʣʠʷ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʨʘʙʦʪʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ. ʈʘʥʴʰʝ ʢʘʞʜʦʛʦ, ʵʪʦ ʢʘʩʘʝʪʩʷ 

ɽʚʨɸʟʕʉ. ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʥʫʞʥʦ ʧʦʩʣʝʜʫʶʱʝʝ ʜʚʠʞʝʥʠʝ ʢ ʩʦʟʜʘʥʠʶ ʙʦʣʝʝ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʤʬʦʨʪʥʳʭ 

ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. ʄʳ ʜʫʤʘʝʤ, ʯʪʦ ʜʣʷ ʵʪʦʛʦ ʥʫʞʥʦ 

ʧʨʦʜʦʣʞʠʪʴ ʨʘʙʦʪʫ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʪʝʟʠʩʦʚ ʪʘʨʠʬʥʦʡ, ʥʘʣʦʛʦʚʦʡ ʠ ʪʘʤʦʞʝʥʥʦʡ 

ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʪʨʘʥʩʧʦʨʪʘ. 

ʉ ʥʘʩʪʫʧʣʝʥʠʝʤ ʵʪʘʧʘ ʩʪʘʙʠʣʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʛʦʩʫʜʘʨʩʪʚ ɽʚʨɸʟʕʉ, 

ʦʙʫʩʣʦʚʠʚʰʝʡ ʨʦʩʪ ʦʙʲʝʤʘ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʝʨʝʚʦʟʦʢ, ʟʥʘʯʠʤʦʩʪʴ ʧʦʣʫʯʠʪ 
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ʧʦʩʣʝʜʫʶʱʝʝ ʩʪʘʥʦʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʩʦʟʜʘʥʠʝ ʩʦʚʤʝʩʪʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʬʠʥʘʥʩʦʚʦ-ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʛʨʫʧʧ. 

ʈʝʘʣʴʥʦʡ ʙʘʟʦʡ ʜʣʷ ʚʦʟʨʘʩʪʘʥʠʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʪʨʘʥʟʠʪʥʦʡ 

ʧʦʣʠʪʠʢʠ ʂʘʟʘʭʩʪʘʥʘ ʤʦʛʫʪ ʚʳʩʪʫʧʠʪʴ ʐʘʥʭʘʡʩʢʘʷ ʆʨʛʘʥʠʟʘʮʠʷ ʉʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ 

ʆʨʛʘʥʠʟʘʮʠʷ ʕʢʦʥʦʤʠʯʝʩʢʦʛʦ ʉʦʪʨʫʜʥʠʯʝʩʪʚʘ. ɺ ʨʘʤʢʘʭ ʐʆʉ ʠ ʆʕʉ ʨʘʮʠʦʥʘʣʴʥʦ 

ʧʨʦʜʦʣʞʠʪʴ ʥʘ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʡ ʦʩʥʦʚʝ ʜʘʣʴʥʝʡʰʫʶ, ʙʦʣʴʰʝ ʧʦʜʨʦʙʥʫʶ ʠ ʧʨʝʜʤʝʪʥʫʶ 

ʧʨʦʨʘʙʦʪʢʫ ʩʧʦʩʦʙʦʚ ʤʦʜʝʨʥʠʟʘʮʠʠ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʬʝʨʝ, ʩ ʮʝʣʴʶ ʨʘʩʪʷʞʝʥʠʷ ʪʨʘʥʟʠʪʘ ʢʘʢ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ɿʘʧʘʜ-ɺʦʩʪʦʢ, ʪʘʢ ʠ ʉʝʚʝʨ-ʖʛ 

(ʯʝʨʝʟ ʋʟʙʝʢʠʩʪʘʥ, ʊʫʨʢʤʝʥʠʩʪʘʥ ʥʘ ʀʨʘʥ ʠ ʜʘʣʝʝ ʇʝʨʩʠʜʩʢʠʡ ʟʘʣʠʚ).   

5) ʋʣʫʯʰʝʥʠʝ ʛʣʦʙʘʣʴʥʦ-ʩʪʨʘʥʦʚʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʙʦʣʝʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ 

ʩʪʘʥʦʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʄʳ ʜʫʤʘʝʤ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʚʳʩʪʨʘʠʚʘʪʴ ʪʨʘʥʟʠʪʥʫʶ ʧʦʣʠʪʠʢʫ ʧʦ ʜʚʫʤ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

ç1. ʉʪʘʙʠʣʠʟʘʮʠʷ ʠ ʥʘʨʘʱʠʚʘʥʠʝ ʪʨʘʥʟʠʪʥʳʭ ʛʨʫʟʦʧʦʪʦʢʦʚ ʪʝʩʥʝʝ 

ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʳʭ ʯʝʨʝʟ ʪʝʨʨʠʪʦʨʠʶ ʂʘʟʘʭʩʪʘʥʘ. 

2. ʆʮʝʥʢʘ ʚʦʟʤʦʞʥʦʛʦ ʪʨʘʥʟʠʪʘ ʯʝʨʝʟ ʪʝʨʨʠʪʦʨʠʶ ʂʘʟʘʭʩʪʘʥʘ ʠ ʚʳʨʘʙʦʪʢʘ ʤʝʨ ʧʦ 

ʝʛʦ ʧʨʠʚʣʝʯʝʥʠʶè. 

ɺ ʦʩʥʦʚʥʦʤ ʂʘʟʘʭʩʪʘʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʳʝ ʧʨʠʪʦʢʠ ʛʨʫʟʦʚ ʥʘ ʩʚʦʠ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʜʦʨʦʛʠ ʯʝʨʝʟ ʈʦʩʩʠʶ, ʂʠʪʘʡ, ʋʟʙʝʢʠʩʪʘʥ, ʂʳʨʛʳʟʩʪʘʥ, ʊʘʜʞʠʢʠʩʪʘʥ, 

ʊʫʨʢʤʝʥʠʩʪʘʥ. ʀʟ-ʟʘ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʵʪʠ ʧʨʠʪʦʢʠ ʚʝʩʴʤʘ ʩʪʘʙʠʣʴʥʳ. ʆʙʲʝʤ 

ʪʨʘʥʟʠʪʥʳʭ ʧʝʨʝʚʦʟʦʢ ʵʪʠʭ ʩʪʨʘʥ ʯʝʨʝʟ ʪʝʨʨʠʪʦʨʠʶ ʈʂ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪ ʚ ʮʝʣʦʤ ʢʘʢ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʩʝʦʙʱʝʛʦ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʟʘʢʘʟʯʠʢʘʤ ʜʦʣʞʥʘ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʵʥʝʨʛʠʯʥʘʷ 

ʧʦʣʠʪʠʢʘ ʪʨʘʥʟʠʪʥʳʭ ʧʝʨʝʚʦʟʦʢ ʠ ʤʘʨʢʝʪʠʥʛ, ʩʣʝʜʩʪʚʝʥʥʦ ʵʪʦ ʟʘʪʨʝʙʫʝʪ ʙʦʣʴʰʝ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʫʩʠʣʠʡ. ʈʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʜʘʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʦʙʷʟʘʥʳ ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʚʳʩʪʨʘʠʚʘʥʠʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʧʦ ʩʪʘʥʦʚʣʝʥʠʶ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʦ ʚʥʝʰʥʝʡ ʩʬʝʨʝ. 

6) ʋʣʫʯʰʝʥʠʝ ʩʠʩʪʝʤʳ ʪʨʘʥʩʧʦʨʪʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʜʝʡʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʪʨʘʥʩʧʦʨʪʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʉʦʟʜʘʝʪʩʷ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʘʷ ʠ ʫʧʨʦʱʝʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʠʩʢʘ ʥʘʨʢʦʪʠʢʦʚ, ʟʘʧʨʝʱʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʛʦ ʠʟʜʘʥʠʷ, ʥʝʟʘʢʦʥʥʦʡ ʤʠʛʨʘʮʠʠ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʛʨʘʥʠʮʳ ʂʘʟʘʭʩʪʘʥʘ.  

ɺ ʮʝʣʦʤ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʩʪʘʥʦʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʩʪʨʘʥʳ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʧʨʦʜʠʢʪʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʝʘʣʠʟʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʠʥʪʝʨʝʩʦʚ ʨʝʩʧʫʙʣʠʢʠ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʥʘʨʘʱʠʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʝʚʦʩʭʦʜʩʪʚ. ʉʣʝʜʩʪʚʝʥʥʦ, ʩʝʛʦʜʥʷ ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʵʥʝʨʛʠʯʥʦʛʦ ʚʳʩʪʨʘʠʚʘʥʠʷ ʩʚʦʝʡ ʪʨʘʥʟʠʪʥʦʡ ʧʦʣʠʪʠʢʠ, ʫʣʫʯʰʝʥʠʷ ʝʝ 

ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʳʭ ʚʝʢʪʦʨʦʚ.  

ɻʨʘʤʦʪʥʦ ʧʨʠʤʝʥʷʷ ʩʚʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ, ʂʘʟʘʭʩʪʘʥ ʩʫʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʘʪʴ 

ʜʦʭʦʜ ʟʘ ʩʯʝʪ ʪʨʘʥʟʠʪʘ, ʥʦ ʠ ʨʘʟʚʠʚʘʪʴ ʨʝʛʠʦʥʳ ʥʘ ʦʩʥʦʚʝ ʠʭ ʚʦʚʣʝʯʝʥʠʷ ʚ ʪʦʚʘʨʦʦʙʤʝʥ, 

ʩʦʟʜʘʥʠʷ ʥʘ ʤʝʩʪʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʭ ʪʦʚʘʨʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʧʦʪʨʝʙʥʦʩʪʴ ʥʘ ʚʥʝʰʥʠʭ 

ʨʳʥʢʘʭ.  

 ʇʦʵʪʦʤʫ, ʚ ʨʝʘʣʴʥʦʝ ʚʨʝʤʷ ʥʝʧʨʝʜʚʟʷʪʦ ʧʦʷʚʣʷʝʪʩʷ ʥʘʜʦʙʥʦʩʪʴ ʫʣʫʯʰʠʪʴ 

ʢʦʤʧʣʝʢʩ ʬʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʩʪʘʥʦʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʈʂ. ɼʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʤʝʨ ʜʦʣʞʝʥ ʠʥʪʝʛʨʠʨʦʚʘʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ, ʠʥʜʫʩʪʨʠʘʣʴʥʫʶ, ʪʨʘʥʩʧʦʨʪʥʫʶ, ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʠ 

ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʫʶ ʧʦʣʠʪʠʢʫ ʂʘʟʘʭʩʪʘʥʘ. 
 

 

ʃʀʊɽʈɸʊʋʈɸ 

[1] [Electronic resource]. ï URL: http://kazenergy.kz 
[2] [Electronic resource]. ï URL: http://forbes.kz/finances/markets/birthday/  
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ʆʎɽʅʂɸ ʈʓʅʂɸ ʊʈʋɼɸ ʀ ɿɸʅʗʊʆʉʊʔ ɺ ʇʈɽɼʇʈʀʅʀʄɸʊɽʃʔʉʂʀʍ 

ʉʊʈʋʂʊʋʈɸʍ 

 

ɸʥʥʦʪʘʮʠʷ.  ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʨʳʥʦʢ ʪʨʫʜʘ, ʘ ʪʘʢʞʝ 

ʩʪʦʠʤʦʩʪʴ ʨʘʙʦʯʝʡ ʩʠʣʳ, ʨʘʟʚʠʪʠʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʳʥʦʢ ʪʨʫʜʘ, ʩʪʦʠʤʦʩʪʴ ʨʘʙʦʯʝʡ ʩʠʣʳ,  ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, 

ʟʘʥʷʪʦʩʪʴ. 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʝשʙʝʢ ʥʘʨʳסʳʥʘ ʳץʧʘʣ ʝʪʫʰʽ ʬʘʢʪʦʨʣʘʨ, ʩʦʥʳʤʝʥ ץʘʪʘʨ 

ʞײʤʳʩʰʳ ʢװʰʽʥʽײץ שʥʳ, ʢᴅʩʽʧʢʝʨʣʽʢ ץʳʟʤʝʪʪʽ ʜʘʤʳʪʫ ץʘʨʘʩʪʳʨʳʣסʘʥ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʝשʙʝʢ ʥʘʨʳסʳ, ʞײʤʳʩʰʳ ʢװʰʽʥʽײץ שʥʳ, ʢᴅʩʽʧʢʝʨʣʽʢ, 

ʞײʤʳʩʙʘʩʪʳʣʳץ.  

Abstract. In this article are investigated the factors which affect the labor market, and 

also the price of working force, development of the entrepreneur activity.   

Key words: labor market, working force, entrepreneurship, employment.  

 

1. ʈʳʥʦʢ ʪʨʫʜʘ ï ʩʬʝʨʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʡ ʥʘ ʨʘʙʦʯʫʶ ʩʠʣʫ. ʕʪʦ 

ʚʦʟʤʦʞʥʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ: ʨʘʙʦʯʠʡ ʜʦʣʞʝʥ ʙʳʪʴ 

ʩʚʦʙʦʜʥʦʡ ʣʠʯʥʦʩʪʴʶ, ʩʦʙʩʪʚʝʥʥʠʢʦʤ ʩʚʦʝʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʏʝʨʝʟ ʨʳʥʦʢ ʪʨʫʜʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʜʘʞʘ ʨʘʙʦʯʝʡ ʩʠʣʳ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʨʦʢ. ʂʘʢ ʚʩʷʢʠʡ ʪʦʚʘʨ, ʨʘʙʦʯʘʷ 

ʩʠʣʘ ʦʙʣʘʜʘʝʪ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʠ ʩʪʦʠʤʦʩʪʴʶ.  ʇʦʪʨʝʙʠʪʝʣʴʩʢʘʷ ʩʪʦʠʤʦʩʪʴ 

ʨʘʙʦʯʝʡ ʩʠʣʳ ʚʳʨʘʞʘʝʪʩʷ ʚ ʝʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʦʟʜʘʚʘʪʴ ʧʨʠʙʘʚʦʯʥʫʶ ʩʪʦʠʤʦʩʪʴ ʨʘʙʦʯʝʡ 

ʩʠʣʳ, ʚʳʨʘʞʘʝʪʩʷ ʚ ʝʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʦʟʜʘʚʘʪʴ ʧʨʠʙʘʚʦʯʥʫʶ ʩʪʦʠʤʦʩʪʴ ʠ ʨʝʘʣʠʟʫʝʪʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʪʦʠʤʦʩʪʴ ʨʘʙʦʯʝʡ ʩʠʣʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʦʠʤʦʩʪʴʶ ʞʠʟʥʝʥʥʳʭ 

ʩʨʝʜʩʪʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʥʦʨʤʘʣʴʥʦʡ ʪʨʫʜʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʷ ʩʝʤʴʠ [2].  

2. ɿʘʥʷʪʦʩʪʴ ï ʩʠʩʪʝʤʘ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʣʶʜʴʤʠ ʧʦ ʧʦʚʦʜʫ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʯʠʤʠ 

ʤʝʩʪʘʤʠ ʠ ʫʯʘʩʪʠʷ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʧʦʩʦʙʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʩʷʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʚʦʠʤ ʥʝʧʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʝʤ ʠʤʝʝʪ ʩʦʝʜʠʥʝʥʠʝ 

ʚʝʱʝʩʪʚʝʥʥʳʭ (ʩʨʝʜʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ) ʠ ʣʠʯʥʦʛʦ ʬʘʢʪʦʨʦʚ. ɿʘʥʷʪʦʩʪʴ, ʚʳʨʘʞʘʷ 

ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʣʶʜʴʤʠ ʧʦ ʧʦʚʦʜʫ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʯʠʤʠ ʤʝʩʪʘʤʠ, ʚʳʩʪʫʧʘʝʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʘʢ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, 

ʧʦʜʨʘʟʜʝʣʷʶʱʘʷ ʝʛʦ (ʪʨʫʜʦʩʧʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ) ʥʘ ʚʢʣʶʯʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʝ ʢʦʥʢʨʝʪʥʳʝ 

ʪʨʫʜʦʚʳʝ ʧʨʦʮʝʩʩʳ ʠ ʥʘ ʪʝʭ, ʢʪʦ ʦʢʘʟʳʚʘʝʪʩʷ ʚʥʝ ʠʭ [2].  

ɿʘʥʷʪʦʩʪʴ ʨʘʙʦʯʝʡ ʩʠʣʳ ï ʪʨʫʜʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʙʦʯʝʡ ʩʠʣʳ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʝʤ ʠʭ ʣʠʯʥʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʥʦʩʷʱʘʷ 

ʠʤ ʟʘʨʘʙʦʪʦʢ.   ʈʘʙʦʯʝʡ ʩʠʣʝ ʧʨʠʥʘʜʣʝʞʠʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ ʧʨʘʚʦ ʨʘʩʧʦʨʷʞʘʪʴʩʷ ʩʚʦʠʤʠ 

ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʤʫ ʠ ʪʚʦʨʯʝʩʢʦʤʫ ʪʨʫʜʫ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʣʶʙʫʶ ʥʝ 

ʟʘʧʨʝʱʝʥʥʫʶ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʝ ʩʚʷʟʘʥʥʫʶ ʩ 

ʚʳʧʦʣʥʝʥʠʝʤ ʦʧʣʘʯʠʚʘʝʤʦʡ ʨʘʙʦʪʳ.  
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3.  ʄʘʣʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ï ʦʩʦʙʘʷ ʛʨʫʧʧʘ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʩʠʩʪʝʤʝ 

ʤʘʣʦʡ ʵʢʦʥʦʤʠʢʠ, ʢʦʪʦʨʦʡ ʛʦʩʫʜʘʨʩʪʚʦ ʦʢʘʟʳʚʘʝʪ ʩʦʜʝʡʩʪʚʠʝ, ʧʨʦʩʪʘʚʣʷʷ ʬʠʥʘʥʩʦʚʫʶ, 

ʧʨʘʚʦʚʫʶ ʠ ʜʨʫʛʫʶ ʧʦʜʜʝʨʞʢʫ. ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʶʪʩʷ: 

ʩʦʜʝʡʩʪʚʠʝ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʤʫ ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ ʚ ʪʦʚʘʨʘʭ ʠ 

ʫʩʣʫʛʘʭ, ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʚʳʧʫʩʢʫ ʵʢʩʧʦʨʪʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʙʳʩʪʨʦʛʦ ʥʘʣʘʞʠʚʘʥʠʷ ʝʝ ʤʝʣʢʦʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʙʦʣʝʝ 

ʧʦʣʥʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʩʪʥʳʭ ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʪʭʦʜʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ: ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʦʙʦʜʥʳʭ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʩʦʮʠʘʣʴʥʦ ï ʟʘʱʠʱʝʥʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ, ʫʩʢʦʨʝʥʠʝ ʚʥʝʜʨʝʥʠʷ ʥʘʫʯʥʦ ï 

ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʣʘʥʦʚʦ- ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʨʳʥʦʯʥʦʛʦ ʭʦʟʷʡʩʪʚʘ.  

4. ɺʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʜʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ, ʥʘʨʷʜʫ ʩ ʧʨʘʚʦʚʳʤ 
ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ, ʷʚʣʷʝʪʩʷ ʨʝʩʫʨʩʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʦʩʪʦʠʪ ʠʟ ʬʠʥʘʥʩʦʚʦʡ, 

ʠʤʫʱʝʩʪʚʝʥʥʦʡ ʠ ʢʘʜʨʦʚʦʡ ʧʦʜʜʝʨʞʢʠ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʆʩʥʦʚʥʳʤ ʢʘʥʘʣʦʤ ʧʨʷʤʦʛʦ 

ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʜʝʡʩʪʚʠʷ ʨʘʟʚʠʪʠʶ ʄʇ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʬʦʥʜʦʚ ʧʦʜʜʝʨʞʢʠ ʤʘʣʦʛʦ 

ʙʠʟʥʝʩʘ ʯʝʨʝʟ ʢʨʝʜʠʪʦʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʠʣʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ ʯʝʨʝʟ ʩʠʩʪʝʤʫ 

ʛʘʨʘʥʪʠʡʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʠ.   

5. ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʜʣʷ 
ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʟʘ ʩʯʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʜʨʦʚ ʯʝʨʝʟ ʩʫʱʝʩʪʚʫʶʱʫʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʝʪʴ, ʪʘʢ ʠ ʟʘ ʩʯʝʪ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʯʝʨʝʟ 

ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʩʝʪʴ ʫʯʨʝʞʜʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʙʠʟʥʝʩ ï ʠʥʢʫʙʘʪʦʨ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, ʫʯʝʙʥʦ-ʜʝʣʦʚʳʝ ʮʝʥʪʳ, ʯʘʩʪʥrʝ ʙʠʟʥʝʩ ï ʰʢʦʣʳ, ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ 

ʩʠʩʪʝʤʫ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʜʨ. [1]. 

6. ʊʨʫʜʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʩʦʮʠʘʣʴʥʦ ï ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ, 

ʟʘʥʷʪʳʭ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʚʳʩʪʫʧʘʝʪ 

ʪʘʢʞʝ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ ʠʭ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ. ɺʘʞʥʦʝ ʤʝʩʪʦ ʜʣʷ ʪʨʫʜʦʚʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʟʘʥʠʤʘʶʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʬʦʨʤʳ ʟʘʥʷʪʦʩʪʠ, 

ʪʘʢʠʝ ʢʘʢ ʥʝʧʦʣʥʳʡ ʨʘʙʦʯʠʡ ʜʝʥʴ, ʥʝʧʦʣʥʘʷ ʨʘʙʦʯʘʷ ʥʝʜʝʣʷ, ʛʠʙʢʠʡ ʨʘʙʦʯʠʡ ʜʝʥʴ, 

ʩʦʚʤʝʩʪʠʪʝʣʴʩʪʚʦ, ʨʘʙʦʪʘ ʤʦʣʦʜʝʞʠ ʚ ʩʚʦʙʦʜʥʦʝ ʦʪ ʫʯʝʙʳ ʚʨʝʤʷ ʠ ʜʨ.      

7. ʄʘʣʳʡ ʙʠʟʥʝʩ, ʦʙʣʘʜʘʶʱʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʨʫʧʥʳʤʠ ʟʘʤʝʪʥʦ ʤʝʥʴʰʠʤ 
ʨʝʟʝʨʚʦʤ ʧʨʦʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʦʢʘʟʘʣʩʷ ʧʦʜ ʧʨʝʩʩʦʤ ʩʦʢʨʘʱʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ 

ʩʧʨʦʩʘ, ʠʥʬʣʷʮʠʠ ʠʟʜʝʨʞʝʢ, ʩʞʘʪʠʷ ʧʨʝʜʣʦʞʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʠ ʢʨʝʜʠʪʥʳʭ ʨʝʩʫʨʩʦʚ 

ʠ ʫʭʫʜʰʝʥʠʷ ʫʩʣʦʚʠʡ ʚʦ ʚʥʝʰʥʝʪʦʨʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʝʛʦ ʜʦʣʷ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʮʠʠ (ʫʩʣʫʛ) ʠ ʟʘʥʷʪʦʩʪʠ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦʙ ʠʥʚʝʩʪʠʮʠʷʭ, ʦʩʪʘʸʪʩʷ 

ʢʨʘʡʥʝ ʥʝʚʳʩʦʢʦʡ ʠ ʚ ʮʝʣʦʤ ʦʥ ʝʱʝ ʥʝ ʩʪʘʣ ʩʢʦʣʴ ï ʥʠ ʙʫʜʴ ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ.      

ɺ ʨʘʟʚʠʪʠʠ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʟʘʢʨʝʧʠʣʩʷ ʨʷʜ ʥʝʛʘʪʠʚʥʳʭ ʪʝʥʜʝʥʮʠʡ, ʚʦ ʤʥʦʛʦʤ 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʦʣʠʪʠʯʝʩʢʠʤ, ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʤ 

ʢʣʠʤʘʪʦʤ. ʂ ʪʘʢʠʤ ʥʝʛʘʪʠʚʥʳʤ ʪʝʥʜʝʥʮʠʷʤ ʦʪʥʦʩʷʪʩʷ: 

- ʥʝʜʦʣʛʦʚʝʯʥʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ʤʝʣʢʠʭ ʬʠʨʤ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʥʝ ʪʦʣʴʢʦ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʁ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʥʦ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʩʪʠʤʫʣʦʚ ʢ 

ʜʦʣʛʦʩʨʦʯʥʳʤ ʠʥʚʝʩʪʠʮʠʷʤ ʚ ʵʢʦʥʦʤʠʢʫ ʋʟʙʝʢʠʩʪʘʥʘ: 

- ʙʝʛʩʪʚʦ ʤʝʣʢʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʢʘʧʠʪʘʣʘ ʠʟ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʬʝʨʫ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʪʦʨʛʦʚʦ-ʧʦʩʨʝʜʥʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ ʧʣʘʪʥʳʭ ʫʩʣʫʛ: 

- ʦʪʩʫʪʩʪʚʠʝ ʩʪʘʙʠʣʴʥʳʭ ʩʪʨʫʢʪʫʨ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʬʫʥʢʮʠʠ ʧʦʜʜʝʨʞʢʠ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʩʚʝʜʝʥʠʝ ʧʨʦʙʣʝʤ ʢ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʤʫ ʩʦʧʝʨʥʠʯʝʩʪʚʫ: 

- ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʧʦʜʜʝʨʞʢʠ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʧʨʠʭʦʜʠʪʩʷ ʧʦʩʪʦʷʥʥʦ 

ʩʦʯʝʪʘʪʴ ʩ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝʤ ʦʙʱʝʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʥʫʞʜ (ʦʩʦʙʝʥʥʦ ʚ ʧʣʘʥʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ), ʯʪʦ ʪʨʝʙʫʝʪ ʦʩʦʙʦ ʟʥʘʯʠʪʝʣʴʥʳʭ ʩʪʘʨʪʦʚ ʩʦ ʩʪʦʨʦʥʳ 

ʛʦʩʫʜʘʨʩʪʚʘ. 
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- ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʘʣʳʡ ʙʠʟʥʝʩ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʪʝʨʷʝʪ ʜʘʞʝ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʥʠʰʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ. 

-  ʚʳʪʝʩʥʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʤʝʣʢʠʭ ʬʠʨʤ ʥʘ ʧʝʨʠʬʝʨʠʶ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʠ 

ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʪʨʘʞʘʶʱʝʝ ʠʭ ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʧʝʨʝʣʦʤʠʪʴ ʥʝʛʘʪʠʚʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʧʨʠʤʠʪʠʚʠʟʘʮʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʧʨʦʩʘ ʟʘ ʩʯʝʪ ʧʨʦʨʳʚʘ ʥʘ ʵʢʩʧʦʨʪʥʳʝ ʨʳʥʢʠ. 

ʇʦʣʦʞʝʥʠʝ ʦʩʣʦʞʥʷʝʪʩʷ ʝʱʝ ʠ ʪʝʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʨʴʙʳ ʩ ʠʥʬʣʷʮʠʝʡ ʚʦ ʤʥʦʛʦʤ 

ʣʠʰʘʝʪ ʛʦʩʫʜʘʨʩʪʚʦ ʜʦʩʪʘʪʦʯʥʦʛʦ ʦʙʲʝʤʘ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ. 

ʆʜʥʘʢʦ, ʙʝʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, 

ʙʝʟ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʬʦʨʤ ʧʦʜʜʝʨʞʢʠ ʠ ʤʝʭʘʥʠʟʤʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʘʣʳʡ ʙʠʟʥʝʩ ʥʝ 

ʩʧʦʩʦʙʝʥ ʫʩʧʝʰʥʦ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʝ ʢʨʫʧʥʦʤʫ ʢʘʧʠʪʘʣʫ, 

ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʩʚʦʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʧʦʣʠʪʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʠʥʪʝʨʝʩʳ. ʆʙ ʵʪʦʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚʝʩʴ ʦʧʳʪ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ, ʚ ʢʦʪʦʨʳʭ ʜʝʡʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ 

ʘʥʪʠʤʦʥʦʧʦʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʥʦ ʠ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʥʘ ʩʪʘʨʪʦʚʦʤ ʵʪʘʧʝ.  
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ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ, ʠʭ ʨʦʣʠ ʠ ʚʳʟʦʚʳ, ʩ ʢʦʪʦʨʳʤʠ ʠʤ ʧʨʠʭʦʜʠʪʩʷ ʩʪʘʣʢʠʚʘʪʴʩʷ. 

ʊʘʢʞʝ ʨʘʩʧʠʩʘʥ ʚʝʩʴ ʧʨʦʮʝʩʩ ʧʨʝʚʨʘʱʝʥʠʷ ʩʳʨʴʷ ʚ ʝʜʫ, ʛʦʪʦʚʫʶ ʜʣʷ ʫʧʦʪʨʝʙʣʝʥʠʷ ʠ 

ʪʨʫʜʥʦʩʪʠ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ. ɸʚʪʦʨʦʤ ʩʪʘʪʴʠ ʟʘʪʨʦʥʫʪʘ ʚʘʞʥʦʩʪʴ ʥʘʣʘʞʠʚʘʥʠʷ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʚʥʝʜʨʝʥʠʷ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʦʩʥʦʚʥʳʭ 

ʧʨʦʙʣʝʤ, ʢʘʩʘʶʱʠʭʩʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʝʧʦʯʢʘ ʧʦʩʪʘʚʦʢ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, ʧʨʦʠʟʚʦʜʠʪʝʣʠ, 

ʜʠʩʪʨʠʙʴʶʪʦʨʳ, ʨʦʟʥʠʯʥʳʝ ʪʦʨʛʦʚʮʳ, ʧʦʪʨʝʙʠʪʝʣʠ, ʙʣʦʢʯʝʡʥ. 

ɸשʜʘʪʧʘ. ɸʪʘʣʤʳʰ ʤʘץʘʣʘʜʘ ʘʟʳץ-ʪװʣʽʢ ʪʘʫʘʨʣʘʨʳʥ ʞʝʪʢʽʟʫ ʪʽʟʙʝʛʽʥʽש ʥʝʛʽʟʛʽ 

 ʘʪʝʨʣʝʨ ʞᴇʥʽʥʜʝץ-ʘ ʢʝʟʜʝʩʝʪʽʥ ʩʳʥסʨʦʣʽ ʤʝʥ ʦʣʘʨ שʘʪʳʩʫʰʳʣʘʨʳ ʞᴇʥʽʥʜʝ, ʦʣʘʨʜʳץ

 שʘ ʘʡʥʘʣʜʳʨʫʜʳץץʘʥ ʜʘʡʳʥ ʪʘʤʘסʘ ʘʨʥʘʣסʦʣʜʘʥʫץ ʰʠʢʽʟʘʪʪʳ ץʘʥ.  ʉʦʥʜʘʡ-ʘסʘʨʘʩʪʳʨʳʣץ

ʙװʢʽʣ װʜʝʨʽʩʽ ʞᴅʥʝ ᴅʨʙʽʨ ʢʝʟʝשʜʝʛʽ ץʠʳʥʜʳץʪʘʨʳ ʪʫʨʘʣʳ ʙʘʷʥʜʘʣסʘʥ. ʄʘץʘʣʘ ʘʚʪʦʨʣʘʨʳ 

ʘʟʳץ-ʪװʣʽʢʪʽ ʞʝʪʢʽʟʫʜʽש ʙʘʨʣʳץ ץʘʪʳʩʫʰʳʣʘʨʳʥʘ ץʘʪʳʩʪʳ ʥʝʛʽʟʛʽ ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫʛʝ 

ʘʨʥʘʣסʘʥ ʣʦʛʠʩʪʠʢʘʣʳװ ץʜʝʨʽʩʪʝʨʜʽ ʨʝʪʢʝ ʢʝʣʪʽʨʫ ʤʝʥ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫʜʽש 

ʤʘשʳʟʜʳʣʳסʳ ʪʫʨʘʣʳ ʤᴅʩʝʣʝ ץʦʟסʘסʘʥ.  

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʘʟʳץ-ʪװʣʽʢ ʞʝʪʢʽʟʫ ʪʽʟʙʝʛʽ, ᴇʥʜʽʨʫʰʽʣʝʨ, ʜʠʩʪʨʠʙʴʶʪʦʨʣʘʨ, ʙᴇʣʰʝʢ 

ʩʘʫʜʘʛʝʨʣʝʨ, ʪײʪʳʥʫʰʳʣʘʨ, ʙʣʦʢʯʝʡʥ. 
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Abstract. This article examines the main actors in the food supply chain, their roles and 

challenges that they face. Also, the whole process of converting raw materials into food ready for 

consumption is described and challenges at each stage. The author of the article touched upon 

the importance of establishing logistic processes and introduction of the latest technologies to 

solve the main problems, which all the actors of the food supply chain face. 

Key words: food supply chain, producers, distributors, retailers, hospitality sector, 

consumers, blockchain. 

 

ʎʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʷʚʣʷʶʪʩʷ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʘ ʧʣʘʥʝʪʝ. ʅʘʣʠʯʠʝ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʥʫʞʥʦʝ ʚʨʝʤʷ, 

ʥʫʞʥʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʚ ʧʨʘʚʠʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠʤʝʝʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʪʦʤʫ ʯʪʦ 

ʧʠʱʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʜʣʷ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʥʘ ʵʪʦʡ ʧʣʘʥʝʪʝ. ʉʦʛʣʘʩʥʦ 

ʜʦʢʣʘʜʫ ʆʆʅ çʇʝʨʩʧʝʢʪʠʚʳ ʤʠʨʦʚʦʛʦ ʥʘʨʦʜʦʥʘʩʝʣʝʥʠʷè ʢ 2050 ʛʦʜʫ ʥʘʩʝʣʝʥʠʝ ʤʠʨʘ 

ʜʦʩʪʠʛʥʝʪ 9,6 ʤʣʨʜ. ʯʝʣʦʚʝʢ, ʘ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʧʨʦʙʣʝʤ ʜʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʙʫʜʝʪ 

ʦʙʝʩʧʝʯʝʥʠʝ ʝʜʦʡ ʵʪʦʛʦ ʨʘʩʪʫʱʝʛʦ ʥʘʩʝʣʝʥʠʷ [1]. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦ ʩʣʦʚʘʤ ʫʯʝʥʳʭ, 

ʤʳ ʧʨʦʠʟʚʦʜʠʤ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʝʜʳ, ʙʣʘʛʦʜʘʨʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʡ 

[2]. ɽʩʣʠ ʵʪʦ ʪʘʢ, ʧʦʯʝʤʫ ʧʦʣʦʚʠʥʘ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ ʛʦʣʦʜʘʝʪ ʢʘʞʜʳʡ ʜʝʥʴ ʠʣʠ ʧʨʠʥʠʤʘʝʪ 

ʧʠʱʫ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ ʚ ʜʝʥʴ? ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʥʠʱʝʪʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ, ʠ ʵʪʦ ʧʨʠʚʝʣʦ ʥʝ ʪʦʣʴʢʦ ʢ ʩʢʨʳʪʳʤ ʮʝʧʦʯʢʘʤ ʧʦʩʪʘʚʦʢ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʝʩʪʫʧʥʦʩʪʠ, ʥʦ ʠ ʢ 

ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʝ, ʛʜʝ ʦʪʜʝʣʴʥʳʝ ʣʠʮʘ ʩʦʚʝʨʰʘʶʪ ʧʨʝʩʪʫʧʣʝʥʠʷ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʩʝʙʷ ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ ʥʘ ʜʝʥʴ. ʉʥʦʚʘ ʠ ʩʥʦʚʘ ʠʩʪʦʨʠʷ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʩʭʦʜ ʚʦʡʥʳ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʪʨʦʣʷ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ. ʂʨʘʡʥʝ 

ʚʘʞʥʦ ʠʟʫʯʘʪʴ ʮʝʧʠ ʧʦʩʪʘʚʦʢ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʩ ʦʧʝʨʘʪʠʚʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ 

ʥʝ ʪʦʣʴʢʦ ʚʣʠʷʶʪ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʦ ʪʘʢʞʝ ʚʣʠʷʶʪ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʚ ʮʝʣʦʤ. 

ʋʯʘʩʪʥʠʢʠ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ 

ʉʝʨʠʷ ʧʨʦʮʝʩʩʦʚ, ʦʧʝʨʘʮʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪ ʧʠʱʫ ʠʟ 

ʩʦʩʪʦʷʥʠʷ ʩʳʨʴʷ ʚ ʛʦʪʦʚʫʶ ʝʜʫ, ʠʟʚʝʩʪʥʘ ʢʘʢ ʮʝʧʦʯʢʘ ʧʦʩʪʘʚʦʢ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʕʪʦ ʥʝ 

ʧʨʦʩʪʦ ʮʝʧʦʯʢʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʩʣʦʞʥʘʷ ʩʝʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʨʘʙʦʪʘʶʱʠʭ ʥʘʜ ʪʝʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʦʜʫʢʪʦʚ. ʎʝʧʦʯʢʘ ʧʦʩʪʘʚʦʢ 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʇʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʵʪʦʤ 

ʵʪʘʧʝ, ʧʨʦʭʦʜʷʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ. ʀʭ ʜʚʠʞʝʥʠʶ ʩʧʦʩʦʙʩʪʚʫʶʪ ʤʥʦʞʝʩʪʚʦ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʘʥʠʡ. ʕʪʠ ʢʦʤʧʘʥʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ, ʯʪʦʙʳ ʝʜʘ ʙʳʣʘ 

ʜʦʩʪʘʚʣʝʥʘ ʚʦʚʨʝʤʷ ʠ ʙʳʣʘ ʥʫʞʥʦʛʦ ʢʘʯʝʩʪʚʘ. ʋʯʘʩʪʥʠʢʠ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ, ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 1.1. ʈʦʣʴ ʵʪʠʭ ʫʯʘʩʪʥʠʢʦʚ ʢʨʘʪʢʦ 

ʦʙʩʫʞʜʘʝʪʩʷ ʥʠʞʝ. [3] 

 

 
 

ʈʠʩʫʥʦʢ 1 - ʋʯʘʩʪʥʠʢʠ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ [3] 
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ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʩʳʨʴʷ (ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ) 

ʎʝʧʦʯʢʘ ʧʦʩʪʘʚʦʢ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩʳʨʴʷ, ʢʦʪʦʨʳʡ 

ʧʦʩʪʘʚʣʷʝʪ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʚ ʥʝʦʙʨʘʙʦʪʘʥʥʦʤ ʚʠʜʝ - ʟʝʨʥʦ, ʬʨʫʢʪʳ, ʦʚʦʱʠ, ʤʷʩʦ, ʨʳʙʘ, 

ʧʪʠʮʘ ʠ ʪ. ʜ. ʇʨʦʠʟʚʦʜʠʪʝʣʠ - ʵʪʦ ʬʝʨʤʝʨʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʨʦʠʟʚʦʜʠʪʝʣʷʤ ʧʨʠʭʦʜʠʪʩʷ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʚʩʝ 

ʙʦʣʝʝ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʥʝʭʚʘʪʢʦʡ ʚʦʜʳ, 

ʟʘʭʚʘʪʦʤ ʟʝʤʣʠ ʠ ʜʝʛʨʘʜʘʮʠʝʡ ʧʦʯʚ, ʚʳʟʚʘʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʠ ʫʨʙʘʥʠʟʘʮʠʝʡ. 

ʂʘʞʜʦʡ ʩʪʨʘʥʝ ʪʨʝʙʫʝʪʩʷ ʩʠʣʴʥʳʡ ʩʝʢʪʦʨ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʥ 

ʚʣʠʷʝʪ ʢʘʢ ʥʘ ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʜʣʷ ʥʘʩʝʣʝʥʠʷ, ʪʘʢ ʠ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʣʷ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ 

ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ - ʵʪʦ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʮʝʧʦʯʢʝ ʧʦʩʪʘʚʦʢ 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʚʨʘʱʘʶʪ ʩʳʨʴʝ, ʧʦʩʪʘʚʣʷʝʤʳʝ ʬʝʨʤʝʨʘʤʠ, ʚ ʧʨʦʜʫʢʪʳ, 

ʦʪʚʝʯʘʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʪʘʢʞʝ ʠʟʚʝʩʪʝʥ ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʩʚʝʞʠʝ ʧʨʦʜʫʢʪʳ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʨʫʛʠʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳ ʧʦ ʩʚʦʝʤʫ ʭʘʨʘʢʪʝʨʫ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪ ʧʨʦʜʫʢʪʳ ʥʘ ʨʘʟʥʳʭ 

ʵʪʘʧʘʭ: ʥʘʧʨʠʤʝʨ, ʩʦʭʨʘʥʝʥʠʝ ʩʚʝʞʠʭ ʬʨʫʢʪʦʚ ʠ ʦʚʦʱʝʡ ʣʠʙʦ ʧʫʪʝʤ ʟʘʤʦʨʘʞʠʚʘʥʠʷ, 

ʯʠʩʪʢʠ, ʣʠʙʦ ʩʦʢʠ; ʠʟʛʦʪʦʚʣʝʥʠʝ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ; ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʇʠʱʝʚʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʷʚʣʷʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʳʤ ʧʨʦʮʝʩʩʦʤ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʥʝ ʪʦʣʴʢʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʵʢʦʥʦʤʠʢʫ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ, 

ʫʜʦʚʣʝʪʚʦʨʷʷ ʪʨʝʙʦʚʘʥʠʷ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʥʦ ʪʘʢʞʝ ʧʦʤʦʛʘʝʪ ʩʦʢʨʘʪʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ ʠ ʫʚʝʣʠʯʠʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʘ 

ʭʨʘʥʝʥʠʷ ʩʳʨʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʇʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʢʦʤʧʘʥʠʠ  ʥʫʞʜʘʶʪʩʷ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʷʭ ʠ ʠʟʤʝʥʝʥʠʷʭ ʚ ʢʘʥʘʣʘʭ ʩʙʳʪʘ, ʯʪʦʙʳ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 

ʠʟʤʝʥʝʥʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʤʝʥʷʶʱʠʤʩʷ ʧʦʪʨʝʙʥʦʩʪʷʤ ʧʦʪʨʝʙʠʪʝʣʝʡ. ɽʱʝ ʦʜʥʘ 

ʧʨʦʙʣʝʤʘ, ʩ ʢʦʪʦʨʦʡ ʩʝʡʯʘʩ ʩʪʘʣʢʠʚʘʶʪʩʷ ʠ ʙʫʜʫʪ ʩʪʘʣʢʠʚʘʪʴʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ, - ʵʪʦ ʥʝʭʚʘʪʢʘ ʨʝʩʫʨʩʦʚ, ʪʘʢʠʭ ʢʘʢ ʚʦʜʘ ʠ ʵʥʝʨʛʠʷ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʩʳʨʳʭ ʩʚʝʞʠʭ 

ʧʨʦʜʫʢʪʦʚ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʉʦʛʣʘʩʥʦ ʦʪʯʝʪʫ ɼʫʙʘʡʩʢʦʡ ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʡ ʪʦʚʘʨʥʦ-

ʩʳʨʴʝʚʦʡ ʙʠʨʞʠ, ʩʫʙʲʝʢʪʳ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪ 70%  ʚʩʝʡ ʧʦʪʨʝʙʣʷʝʤʦʡ ʚʦʜʳ 

[4]. ʊʘʢ ʢʘʢ ʚʦʜʘ ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʨʝʩʫʨʩʦʤ, ʝʝ ʤʦʞʝʪ ʥʝ ʭʚʘʪʠʪʴ ʫʞʝ ʚ 

ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ. 

ʈʦʟʥʠʯʥʳʝ ʪʦʨʛʦʚʮʳ ʠ ʜʠʩʪʨʠʙʴʶʪʦʨʳ 

ʕʪʠ ʫʯʘʩʪʥʠʢʠ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʜʝʣʷʪʩʷ ʥʘ ʜʚʘ ʚʠʜʘ: 

ʜʠʩʪʨʠʙʴʶʪʦʨʳ ʠ ʨʦʟʥʠʯʥʳʝ ʪʦʨʛʦʚʮʳ. ɼʠʩʪʨʠʙʴʶʪʦʨʳ - ʵʪʦ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ 

ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʩʚʷʟʫʶʱʝʛʦ ʟʚʝʥʘ ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ, ʧʝʨʝʨʘʙʦʪʯʠʢʘʤʠ ʠ 

ʨʳʥʢʘʤʠ. ɼʠʩʪʨʠʙʴʶʪʦʨʳ ʨʘʩʧʨʝʜʝʣʷʶʪ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʘʥʘʣʘʤ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ. ʕʪʠʤʠ ʢʘʥʘʣʘʤʠ ʷʚʣʷʶʪʩʷ ʣʠʙʦ ʨʦʟʥʠʯʥʳʝ ʢʦʤʧʘʥʠʠ, 

ʣʠʙʦ ʜʨʫʛʠʝ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʢʦʤʧʘʥʠʠ (ʥʘʧʨʠʤʝʨ, ʨʝʩʪʦʨʘʥʳ), ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʧʨʦʜʫʢʪ ʧʦʪʨʝʙʠʪʝʣʶ. ɼʠʩʪʨʠʙʴʶʪʦʨʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʢʫʧʘʶʪ ʦʧʪʦʤ ʠ ʠʩʧʦʣʴʟʫʶʪ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʩʢʣʘʜʦʚ ʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ ʜʣʷ ʜʦʩʪʘʚʢʠ ʧʨʦʜʫʢʪʦʚ ʧʦ ʤʝʨʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦ ʮʝʧʦʯʢʝ ʧʦʩʪʘʚʦʢ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ. ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʢʦʤʧʘʥʠʠ 

ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤʠ ʩʫʙʲʝʢʪʘʤʠ, ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ ʷʚʣʷʶʪʩʷ 

ʛʣʦʙʘʣʴʥʳʤʠ. [3] 

ʈʦʟʥʠʯʥʘʷ ʪʦʨʛʦʚʣʷ - ʵʪʦ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʨʦʜʫʢʪ ʧʦʪʨʝʙʠʪʝʣʶ. 

ʈʦʟʥʠʯʥʳʤʠ ʪʦʨʛʦʚʮʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʥʝʙʦʣʴʰʠʝ ʤʘʛʘʟʠʥʳ ʠʣʠ ʢʨʫʧʥʳʝ ʛʠʧʝʨʤʘʨʢʝʪʳ, 

ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʩʦʪʥʷʤʠ ʪʳʩʷʯ ʝʜʠʥʠʮ ʭʨʘʥʝʥʠʷ (Stock Keeping Units). ʕʪʘʧ 

ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʚ ʮʝʧʦʯʢʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʪʨʝʙʠʪʝʣʶ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʦʩʥʦʚʥʳʝ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ ʧʠʱʝʚʦʡ ʩʝʢʪʦʨ. ʕʪʦ 

ʚʳʩʦʢʦʢʦʥʢʫʨʝʥʪʥʘʷ ʦʪʨʘʩʣʴ, ʛʜʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʢʦʥʢʫʨʠʨʫʶʪ ʟʘ 
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ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘ ʧʦʣʢʘʭ, ʘ ʨʦʟʥʠʯʥʳʝ ʪʦʨʛʦʚʮʳ ʢʦʥʢʫʨʠʨʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ, ʯʪʦʙʳ 

ʧʨʠʚʣʝʯʴ ʙʦʣʴʰʝ ʧʦʢʫʧʘʪʝʣʝʡ. ʇʦʪʨʝʙʠʪʝʣʠ ʠʤʝʶʪ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʨʦʟʥʠʯʥʳʭ ʪʦʨʛʦʚʮʝʚ, 

ʢʘʥʘʣʦʚ ʠ ʬʦʨʤʘʪʦʚ. ʈʦʟʥʠʯʥʳʝ ʪʦʨʛʦʚʮʳ ʧʳʪʘʶʪʩʷ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʩʚʦʠʭ ʢʦʥʢʫʨʝʥʪʦʚ ʠ 

ʚʩʝ ʯʘʱʝ ʩʦʟʜʘʶʪ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʳʛʦʜʥʦʝ 

ʧʨʝʜʣʦʞʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷʤ ʥʘ ʦʩʥʦʚʝ ʮʝʥʳ, ʢʘʯʝʩʪʚʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʈʦʟʥʠʯʥʳʝ 

ʧʨʦʜʘʚʮʳ ʵʢʩʧʝʨʠʤʝʥʪʠʨʫʶʪ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʘʥʘʣʘʤʠ ʠ ʬʦʨʤʘʪʘʤʠ, ʥʘʯʠʥʘʷ ʦʪ 

ʬʠʟʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʤʘʛʘʟʠʥʦʚ) ʠ ʟʘʢʘʥʯʠʚʘʷ ʵʣʝʢʪʨʦʥʥʦʡ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʝʡ. 

ʇʦʩʢʦʣʴʢʫ ʨʦʟʥʠʯʥʘʷ ʩʨʝʜʘ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ʧʝʨʝʤʝʱʘʝʪʩʷ ʠʟ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ 

ʩʝʢʪʦʨʘ (ʥʝʙʦʣʴʰʠʝ ʤʘʛʘʟʠʥʳ) ʚ ʙʦʣʝʝ ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʩʝʢʪʦʨ (ʩʫʧʝʨʤʘʨʢʝʪʳ), ʩʝʪʠ 

ʩʥʘʙʞʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ ʠ ʢʘʥʘʣʳ ʩʙʳʪʘ ʜʦʣʞʥʳ ʚʥʝʜʨʷʪʴ ʠʥʥʦʚʘʮʠʠ ʠ ʠʟʤʝʥʷʪʴ ʩʚʦʠ 

ʧʨʦʮʝʩʩʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʨʦʟʥʠʯʥʳʭ ʪʦʨʛʦʚʮʝʚ.  

ɻʦʩʪʠʥʠʯʥʘʷ ʠʥʜʫʩʪʨʠʷ 

ɻʦʩʪʠʥʠʯʥʘʷ ʠʥʜʫʩʪʨʠʷ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʟʚʝʥʦʤ ʚ ʮʝʧʦʯʢʝ ʧʦʩʪʘʚʦʢ 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ. ʍʦʪʷ ʛʦʩʪʠʥʠʮʳ ʥʝ ʷʚʣʷʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʦʟʥʠʯʥʳʤʠ ʪʦʨʛʦʚʮʘʤʠ 

ʠʣʠ ʜʠʩʪʨʠʙʴʶʪʦʨʘʤʠ ʢʘʢ ʪʘʢʦʚʳʤʠ, ʦʥʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ/ʧʝʨʝʨʘʙʦʪʯʠʢʦʤ ʠ ʧʦʪʨʝʙʠʪʝʣʝʤ. ʉʝʪʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, 

ʛʦʩʪʠʥʠʮʳ ʠ ʨʝʩʪʦʨʘʥʳ ʙʫʜʫʪ ʧʦʩʪʘʚʣʷʪʴ ʩʳʨʴʝ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠʣʠ ʧʝʨʝʨʘʙʦʪʯʠʢʦʚ ʠ 

ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʢʦʥʝʯʥʦʛʦ 

ʧʦʪʨʝʙʠʪʝʣʷ. ʕʪʠ ʦʙʲʝʢʪʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʫʩʣʫʛʫ çʩʜʝʣʘʥʦ ʥʘ ʟʘʢʘʟè ʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ 

ʝʜʠʥʠʮʝʡ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʤʠʣʣʠʦʥʳ ʤʘʣʳʭ ʠ 

ʩʨʝʜʥʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʯʝʥʴ ʚʳʩʦʢʫʶ ʮʝʥʥʦʩʪʴ ʚ ʧʠʱʝʚʦʡ ʩʠʩʪʝʤʝ. 

ʇʦʪʨʝʙʠʪʝʣʠ 

ʇʦʪʨʝʙʠʪʝʣʴ ʷʚʣʷʝʪʩʷ ʢʦʥʝʯʥʳʤ ʟʚʝʥʦʤ ʚ ʮʝʧʦʯʢʝ ʧʦʩʪʘʚʦʢ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʮʝʧʦʯʢʠ ʟʘʚʠʩʠʪ ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʧʦʢʫʧʘʶʱʠʭ ʧʨʦʜʫʢʪʳ, ʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʚʚʝʨʭ ʧʦ ʮʝʧʦʯʢʝ 

ʧʦʩʪʘʚʦʢ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʮʝʧʠ ʧʦʩʪʘʚʦʢ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʙʦʨʴʙʝ ʤʝʞʜʫ ʩʝʪʷʤʠ ʩʫʧʝʨʤʘʨʢʝʪʦʚ ʠ ʨʦʟʥʠʯʥʳʤʠ ʪʦʨʛʦʚʮʘʤʠ. ʕʪʦ 

ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʤʘʨʞʠʥʘʣʴʥʦʡ ʧʨʠʙʳʣʠ, ʧʦʩʢʦʣʴʢʫ ʨʦʟʥʠʯʥʳʝ ʪʦʨʛʦʚʮʳ ʧʳʪʘʶʪʩʷ 

ʧʨʝʚʟʦʡʪʠ ʜʨʫʛ ʜʨʫʛʘ, ʯʪʦʙʳ ʧʨʝʜʣʘʛʘʪʴ ʩʘʤʳʝ ʜʝʰʝʚʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ. ʍʦʪʷ ʵʪʦ 

ʭʦʨʦʰʦ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʝʱʝ ʦʜʥʦʡ ʜʠʩʢʫʩʩʠʠ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʦʩʪʘʚʱʠʢʦʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʧʠʱʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʯʝʥʴ ʜʝʰʝʚʳʡ 

ʨʝʩʫʨʩ. ʇʦ ʠʨʦʥʠʠ ʩʫʜʴʙʳ, ʧʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʥʢʫʨʝʥʮʠʷ ʟʘ ʧʨʦʜʘʞʠ ʚ 

ʨʘʤʢʘʭ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʩʝʢʪʦʨʘ, ʯʨʝʟʤʝʨʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ (ʩ 

ʥʝʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ ʠʣʠ ʙʝʟ ʩʧʨʦʩʘ) ʠ ʜʝʰʝʚʘʷ ʧʠʱʘ, ʜʦʩʪʫʧʥʘʷ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ, 

ʩʦʟʜʘʝʪ ʙʦʣʴʰʝ ʧʦʪʝʨʴ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʨʳʥʢʝ. ʉʦʢʨʘʱʝʥʠʝ 

ʧʦʪʝʨʴ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʨʳʥʢʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʘʚʠʪʝʣʴʩʪʚ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʧʠʱʝʚʦʛʦ ʩʝʢʪʦʨʘ ʚ ɽʚʨʦʧʝ.  

ɼʣʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ ʛʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʇʠʱʘ, ʢʦʪʦʨʫʶ ʤʳ ʝʜʠʤ, ʥʝ ʪʘʢ ʙʝʟʦʧʘʩʥʘ, ʢʘʢ ʤʳ ʭʦʪʝʣʠ ʙʳ ʜʫʤʘʪʴ. ʉʦʛʣʘʩʥʦ 

PricewaterhouseCoopers, ʤʦʰʝʥʥʠʯʝʩʪʚʦ ʩ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 40 

ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ ʚ ʛʦʜ [5], ʘ ʩʣʫʯʘʠ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʩʪʘʥʦʚʷʪʩʷ ʪʨʝʚʦʞʥʦ ʯʘʩʪʳʤʠ - 

ʦʪ ʜʨʝʚʝʩʥʦʡ ʩʪʨʫʞʢʠ, ʦʙʥʘʨʫʞʝʥʥʦʡ ʚ ʥʘʰʝʤ ʧʘʨʤʝʟʘʥʝ [6], ʜʦ ʩʢʘʥʜʘʣʘ ʩ ʣʦʰʘʜʠʥʳʤ 

ʤʷʩʦʤ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ [7]. ʊʘʢʠʝ ʠʥʮʠʜʝʥʪʳ ʥʝ ʪʦʣʴʢʦ ʥʘʥʦʩʷʪ ʫʱʝʨʙ ʜʦʚʝʨʠʶ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʢ ʩʚʦʝʡ ʧʠʱʝ, ʥʦ ʪʘʢʞʝ ʤʦʛʫʪ ʠʤʝʪʴ ʩʤʝʨʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʅʘʧʨʠʤʝʨ, ʚ 

2009 ʛʦʜʫ ʧʨʦʠʟʦʰʣʘ ʚʩʧʳʰʢʘ ʩʘʣʴʤʦʥʝʣʣʳ ʚ ʘʨʘʭʠʩʦʚʦʤ ʤʘʩʣʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ 

ʧʦʛʠʙʣʦ 9 ʘʤʝʨʠʢʘʥʮʝʚ, ʘ 714 ʙʳʣʦ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʦ [8]. ʇʦ  ʦʮʝʥʢʘʤ ɺʩʝʤʠʨʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʧʦʯʪʠ 10% ʚʩʝʭ ʣʶʜʝʡ ʥʘ ʧʣʘʥʝʪʝ ʟʘʙʦʣʝʚʘʶʪ ʢʘʞʜʳʡ ʛʦʜ 

ʦʪ ʫʧʦʪʨʝʙʣʝʥʠʷ ʟʘʨʘʞʝʥʥʦʡ ʧʠʱʠ [9]. 
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ʊʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʯʪʦ ʥʘʰʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ ʟʘʧʘʩʳ ʤʦʛʫʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ 

ʦʧʘʩʥʳʤʠ, ʥʦ ʯʪʦ ʙʦʣʝʝ ʪʨʝʚʦʞʥʦ, ʪʘʢ ʵʪʦ ʪʦ, ʯʪʦ ʥʘʰʘ ʮʝʧʦʯʢʘ ʧʦʩʪʘʚʦʢ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ 

ʥʘʩʪʦʣʴʢʦ ʩʣʦʞʥʘ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʦʛʫʪ 

ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʥʘʪʫʨʘʣʴʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʩʚʦʠʭ ʧʨʦʜʫʢʪʦʚ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʦʪʨʝʙʠʪʝʣʠ ʥʠʢʦʛʜʘ ʥʝ ʤʦʛʫʪ ʧʦʣʥʦʩʪʴʶ ʙʳʪʴ ʫʚʝʨʝʥʳ ʚ ʝʜʝ, ʢʦʪʦʨʫʶ ʦʥʠ ʝʜʷʪ. [10] 

ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʧʨʦʙʣʝʤ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʧʦʣʥʦʡ ʦʪʩʣʝʞʠʚʘʝʤʦʩʪʠ 

ʥʘʰʝʡ ʧʠʱʠ, ʷʚʣʷʝʪʩʷ ʬʨʘʛʤʝʥʪʘʨʥʳʡ ʭʘʨʘʢʪʝʨ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ. ɼʘʞʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʘʤʳʭ ʧʨʦʩʪʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʦʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʦʚʣʝʯʝʥʥʳʭ ʫʯʘʩʪʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʥʘʢʦʤʳʭ ʩ ʜʝʡʩʪʚʠʷʤʠ ʜʨʫʛ ʜʨʫʛʘ. 

ʅʘʧʨʠʤʝʨ, ʯʪʦʙʳ ʦʪʩʣʝʜʠʪʴ ʩʚʦʡ ʛʘʤʙʫʨʛʝʨ ʦʪ ʬʝʨʤʳ ʜʦ ʚʘʰʝʡ ʪʘʨʝʣʢʠ, ʤʦʞʝʪ 

ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʦʪʩʣʝʞʠʚʘʥʠʝ ʛʦʚʷʜʠʥʳ ʦʙʨʘʪʥʦ ʥʘ ʬʝʨʤʫ (ʙʝʟ ʛʘʨʘʥʪʠʠ, ʢʘʢ ʚʠʜʥʦ ʠʟ 

ʩʢʘʥʜʘʣʘ ʩ ʣʦʰʘʜʴʶ, ʯʪʦ ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ ʧʨʠʛʦʪʦʚʣʝʥ ʠʟ 100% ʛʦʚʷʜʠʥʳ) ʠ ʣʶʙʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ. 

ʇʦʵʪʦʤʫ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦ, ʯʪʦʙʳ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʩʪʦʨʦʥʳ ʚ ʮʝʧʦʯʢʝ 

ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʨʠʦʨʠʪʝʪ ʚ ʦʙʱʝʥʠʠ ʩʦ ʩʚʦʠʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʣʠʙʦ ʧʦʩʨʝʜʩʪʚʦʤ 

ʚʥʝʜʨʝʥʠʷ ʨʝʰʝʥʠʡ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ, ʣʠʙʦ ʩʦʪʨʫʜʥʠʯʘʣʠ ʪʦʣʴʢʦ ʩ ʪʝʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ, 

ʢʦʪʦʨʳʭ ʦʥʠ ʟʥʘʶʪ, ʢʦʪʦʨʳʤ ʦʥʠ ʤʦʛʫʪ ʜʦʚʝʨʷʪʴ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʚʳʛʦʜʥʦ ʜʣʷ ʢʦʥʝʯʥʦʛʦ 

ʧʦʪʨʝʙʠʪʝʣʷ, ʥʦ ʠ ʜʣʷ ʩʘʤʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ 

ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʠʭ ʨʝʧʫʪʘʮʠʷ ʦʩʪʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʭ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʠ ʥʝ 

ʦʩʪʘʝʪʩʷ ʚ ʨʫʢʘʭ ʥʝʠʟʚʝʩʪʥʳʭ ʠ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʪʨʝʪʴʠʭ ʩʪʦʨʦʥ. 

ʂʘʢ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʚ ʮʝʧʦʯʢʝ ʧʦʩʪʘʚʦʢ 

ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ, ʧʦʩʚʷʱʝʥʥʦʡ ʜʦʚʝʨʠʶ ʢ ʵʧʦʭʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʈʵʡʯʝʣ 

ɹʦʪʩʤʘʥ ʛʦʚʦʨʠʪ, ʯʪʦ ʜʦʚʝʨʠʝ ʧʝʨʝʰʣʦ ʦʪ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʩʠʩʪʝʤʝ. ɺ ʪʘʢʦʡ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʫʤʘʪʴ ʦ ʪʦʤ, ʢʘʢ ʧʠʱʝʚʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʤʦʞʝʪ ʥʘʯʘʪʴ ʦʪʭʦʜʠʪʴ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ 

ʜʦʚʝʨʠʷ. ʂʘʢ ʫʢʘʟʳʚʘʝʪ ɹʦʪʩʤʘʥ, çʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʝ ʜʦʚʝʨʠʝ ʥʝ ʨʘʩʩʯʠʪʘʥʦ ʥʘ ʵʧʦʭʫ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡè, ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʙʣʦʢʯʝʡʥ, 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʧʦʪʝʥʮʠʘʣ ʧʦʚʳʰʝʥʠʷ ʜʦʚʝʨʠʷ ʢ ʥʘʰʝʡ ʧʠʱʝ. [11]. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʪʝʭʥʦʣʦʛʠʷ, ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ɹʠʪʢʦʡʥ, ʙʣʦʢʯʝʡʥ ʠʤʝʝʪ ʰʠʨʦʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʤʠʨʘ ʬʠʥʘʥʩʦʚ. ɹʣʦʢʯʝʡʥ - ʵʪʦ ʧʨʝʦʙʨʘʟʫʶʱʠʡ 

ʠʥʩʪʨʫʤʝʥʪ ʚ ʙʦʨʴʙʝ ʩ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʤ ʤʦʰʝʥʥʠʯʝʩʪʚʦʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʪʢʨʳʪʦ ʠ 

ʧʨʦʟʨʘʯʥʦ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʝʨʝʜʚʠʞʝʥʠʷ ʥʘʰʠʭ ʧʨʦʜʫʢʪʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝʠʟʤʝʥʥʦʤʫ 

ʜʦʚʝʨʠʶ ʚʥʝʜʨʠʪʴʩʷ ʚ ʥʝʥʘʜʝʞʥʫʶ ʩʠʩʪʝʤʫ, ʛʘʨʘʥʪʠʨʫʷ, ʯʪʦ ʢʘʞʜʳʡ ʫʯʘʩʪʥʠʢ ʮʝʧʦʯʢʠ 

ʨʝʛʠʩʪʨʠʨʫʝʪ ʩʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʥʘʰʝʡ ʝʜʦʡ. 

ʕʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʛʨʦʤʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʪʝʭ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʚʠʜʷʪ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʨʘʥʥʝʛʦ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤ ʦʪʩʣʝʞʠʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʭ ʩ ʙʣʦʢʯʝʡʥʦʤ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʦ ʦʮʝʥʢʘʤ Gartner, ʢ 2022 ʛʦʜʫ, ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʙʠʟʥʝʩ, ʧʦʩʪʨʦʝʥʥʳʡ ʥʘ 

ʙʣʦʢʯʝʡʥʝ, ʙʫʜʝʪ ʩʪʦʠʪʴ 10 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ[12] 
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ɸʋɼʀʊʊɯר ʈʆʃɯ: "ɽʉɽʇ ɾᴄʅɽ ɸʋɼʀʊ" ʄɸʄɸʅɼʓפʊɸʈʓ תʐɯʅ 

ʊɽʍʅʆʃʆɻʀʗʃʓפ, ʕʂʆʅʆʄʀʂɸʃʓפ ɾᴄʅɽ ᴄʃɽʋʄɽʊʊɯʂ פɸʊʓʅɸʉʊɸʈ 

ɾɸנɼɸʁʓʅɼɸ 

 

ɸשʜʘʪʧʘ. ʀʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʟʘʤʘʥʳʥʳש ʞʝʜʝʣ ʜʘʤʫʳ ʞʘסʜʘʡʳʥʜʘ 

ʙʽʣʽʤ ʘʣʫ ʧʨʦʮʝʩʽʥ ʥᴅʪʠʞʝʣʽ ʝʪʫʜʽ ץʘʨʘʩʪʳʨʘʜʳ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʥʘʨʳץʪʘסʳ ᴇʥʜʽʨʫʰʽʣʝʨʜʽש ʪʘʣʘʧ ï ʪʽʣʝʛʽʥʝ ʪʦʣʳץ ʞʘʫʘʧ ʙʝʨʝ 

ʘʣʘʪʳʥ ʙʽʣʽʢʪʽʣʽʛʽ ʞʦסʘʨʳ ʤʘʤʘʥ ʜʘʡʳʥʜʘʫ װʰʽʥ ʞʦסʘʨʳ ʠʥʥʦʚʘʮʠʷʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨʤʝʥ, 
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Abstract. Provides effective learning process in the conditions of rapid development of 

innovative technologies. 

Key words: it is important to work with highly innovative programs and projects to 

prepare highly qualified specialists who will be able to fully meet the requirements of market 

makers. 

ɹʽʟʜʽש ʝʣʽʤʽʟ ʞʘʩ ʙʦʣʩʘ ʜʘ ʥʘʨʳץʪʳץ ʵʢʦʥʦʤʠʢʘʩʳ ʜʘʤʳסʘʥ, ʪʘʨʠʭʠ ץʳʩץʘ ʤʝʨʟʽʤ 

ʽʰʽʥʜʝ ᴅʣʝʤʜʽʢ ץʦסʘʤʜʘʩʪʳץ ʪʦʣʳץ ʪʘʥʳʧ ʤʦʡʳʥʜʘסʘʥ ʤʝʤʣʝʢʝʪʪʝʨ ץʘʪʘʨʳʥʘ ʢʽʨʜʽ. ɸʣסʘ 

ʟʦʨ ʘʤʙʠʮʠʷʣʳ װʟʜʽʢ 30 ʝʣʜʽץ שʘʪʘʨʳʥʘ ʢʽʨʫ ʤʘץʩʘʪʳʥ ץʦʡסʘʥ ʝʣʽʤʽʟ ʪʝʭʥʦʣʦʛʠʷʣʳץ, 

ʵʢʦʥʦʤʠʢʘʣʳץ, ᴅʣʝʫʤʝʪʪʽʢ ʩʝʢʽʨʽʩʪʝʨ ʞʘʩʘʫ ʘʣʜʳʥʜʘ ʪײʨ. "פʘʟʘץʩʪʘʥ-2030" 

ʉʪʨʘʪʝʛʠʷʩʳʥʜʘ ʘʪʘʧ ʢᴇʨʩʝʪʢʝʥʜʝʡ "ʪʘשʜʘʧ ʘʣʳʥסʘʥ ʥʘʨʳץʪʳץ ʜʘʤʫ ʤʦʜʝʣʽʥʽש ᴇʤʽʨ ʩװʨʫ 

  ."ʘʥʘ ʰʝʰʽʣʝʜʽס ʘʙʽʣʝʪʪʽʣʽʛʽ ʢʘʜʨʣʘʨʤʝʥץ

ʀʥʪʝʛʨʘʮʠʷʣʳץ ʧʨʦʮʝʩʪʝʨ ʟʦʨ ץʘʨץʳʥʤʝʥ ʞװʨʽʧ ʞʘʪʩʘ ʜʘ, ʊᴇʨʪʽʥʰʽ ᴇʥʝʨʢᴅʩʽʧʪʽʢ 

ʨʝʚʦʣʶʮʠʷסʘ ᴇʪʫ "100 ʥʘץʪʳ ץʘʜʘʤ - ױʣʪ ʞʦʩʧʘʨʳ", ʵʢʦʥʦʤʠʢʘʥʳ ʠʥʜʫʩʪʨʠʷʣʘʥʜʳʨʫ, 

 ץʢʝʰʝʥʜʽ ʩʪʨʘʪʝʛʠʷʣʳ שʘ ʜʝʡʽʥʛʽ ʜʘʤʫʳʥʳסʞʳʣ 2025 שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ"

ʞʦʩʧʘʨʳ", "ʎʠʬʨʣʳ פʘʟʘץʩʪʘʥ" ʙʘסʜʘʨʣʘʤʘʩʳʥ ʩᴅʪʪʽ ʽʩʢʝ ʘʩʳʨʫʤʝʥ סʘʥʘ ʞװʟʝʛʝ ʘʩʘʜʳ. 

ɸʜʘʤʟʘʪʪʳש ʘץʧʘʨʘʪʪʳץ ץʦסʘʤסʘ ᴇʪʫʽ ʙʘʨʳʩʳʥʜʘ ʢʝʟ ʢʝʣʛʝʥ ʤʘʤʘʥʥʘʥ ʙʽʣʽʢʪʽʣʽʢʪʽש 

ʪʘʣʘʧʪʘʨʳʥ ʩʘʧʘʣʳ ʘʪץʘʨʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ.  

ɽʣʽʤʽʟʜʝ ʙʦʣʳʧ ʞʘʪץʘʥ ʩʘʷʩʠ, ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ ʨʝʬʦʨʤʘʣʘʨ, ʞʘשʘ 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ץʘʣʳʧ ʝʩʝʧʪʝʫ ʞװʡʝʩʽʥʝ ʜʝ ʤʘשʳʟʜʳ ᴇʟʛʝʨʽʩʪʝʨ ʘʣʳʧ ʢʝʣʜʽ. ʕʢʦʥʦʤʠʢʘ 

ʩʘʣʘʩʳʥʜʘסʳ ʭʘʣʳץʘʨʘʣʳץ ʠʥʪʝʛʨʘʮʠʷ ᴅʨʪװʨʣʽ ʝʣʜʝʨʜʝ ץʦʣʜʘʥʳʣʳʧ ʞʘʪץʘʥ ʙʫʭʛʘʣʪʝʨʣʽʢ 

ʝʩʝʧ ץʘסʠʜʘʣʘʨʳʥʘ ʜʘ ʙʽʨʜʝʡ ʞᴅʥʝ ʤᴇʣʜʽʨ ʙʦʣʫʜʳש ʞʘשʘ ʪʘʣʘʧʪʘʨʳʥ ײʩʳʥʜʳ. ʉʦסʘʥ 

ʙʘʡʣʘʥʳʩʪʳ פʘʟʘץʩʪʘʥ ʜʘ ץʘʨʞʳʣʳץ ʝʩʝʧʪʽʣʽʢʪʽש ʭʘʣʳץʘʨʘʣʳץ ʩʪʘʥʜʘʨʪʳʥʘ ʩᴅʡʢʝʩ ʝʩʝʧ 

 ʩʪʘʥ ʜʘ ʦʩʳ ʢʝʟʜʝ ʢᴅʩʽʙʠ ʢʘʜʨʣʘʨץʘʟʘפ ʘ ʝʣʜʝʨ ʩʝʢʽʣʜʽץʡʝʩʽʥʝ ʢᴇʰʪʽ. ɹʘʩװʨʫ ʞײץ

ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʥ ʙʘʩʪʘʥ ᴇʪʢʝʨʜʽ. ʕʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ ץʘʨʞʳʣʳץ ʨʝʬʦʨʤʘʣʘʨ ʘʣסʘ ʢʝʪʽʧ 

 ץʦʡʜʳ. ɹʝʣʛʽʣʽ ʘʤʝʨʠʢʘʥʜʳץ ʘʣʳʧץ ʣ ʧʨʦʮʝʩʪʝʥײʜʘʨʣʘʤʘʣʘʨʳ ʙסʘʣʜʳ ʜʘ ʙʽʣʽʤ ʙʝʨʫ ʙʘץ

 ʳ ʙʫʭʛʘʣʪʝʨסʘʟʽʨʛʽ ʟʘʤʘʥפ" ʘʣʳʤʜʘʨ (ɹ.ʅʠʜʣʟ, ʍ.ɸʥʜʝʨʩʦʥ, ɼ.ʂʦʣʜʫʵʣʣ) ʘʪʘʧ ᴇʪʢʝʥʽʥʜʝʡס

ʪʝʢ ʝʩʝʧ ʞװʨʛʽʟʫʤʝʥ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ, ʞʦʩʧʘʨʣʘʫ ʤʝʥ ʰʝʰʽʤ ץʘʙʳʣʜʘʫ, 

ʙʘʩʰʳʣʳץʪʳש ʥʘʟʘʨʳʥ ʘʫʜʘʨʫ ʞᴅʥʝ ʙʘץʳʣʘʫ, ʘʫʜʠʪ ץʳʟʤʝʪʽʥ ʰʦʣʫ, ʙʘסʘʣʘʫʜʳש ʢʝש 

 .ʘʨʘʜʳ" [1]ץʦʩʘ ʘʪץ ʳʟʤʝʪʽʥץ

ʉʘʥʜʳץ ʪʝʭʥʦʣʦʛʠʷסʘ ʞʘʧʧʘʡ ʢᴇʰʫ ʙʫʭʛʘʣʪʝʨʣʽʢ ʝʩʝʧʪʝ ʞʦסʘʨʳ ʙʽʣʽʢʪʽ ʤʘʤʘʥʜʘʨ 

ʜʘʡʳʥʜʘʫ ʙʘʨʳʩʳʥʜʘ ʩᴅʡʢʝʩʽʥʰʝ ʧᴅʥʜʝʨʜʝ ʞʘשʘʰʘ ʪᴅʩʽʣʜʝʨʜʽ ʪʘʙʫסʘ ʠʪʝʨʤʝʣʝʡʜʽ, ʢᴅʩʽʙʠ 

ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ ʢʦʤʧʴʶʪʝʨʜʝ ʞײʤʳʩ ʽʩʪʝʫʜʽש ʪᴅʞʽʨʠʙʝʣʽʢ ʜʘסʜʳʩʳʥ ʤʝשʛʝʨʫʛʝ 

ʢᴇʤʝʢʪʝʩʝʜʽ. ʕʢʦʥʦʤʠʢʘʣʳץ ʙʽʣʽʤ ʙʝʨʫʜʽ ʽʩʢʝ ʘʩʳʨʫʜʘ סʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳץ ʧʨʦʛʨʝʩʪʽש 

ʨʦʣʽ ʘʩʘ ʟʦʨ. ɾʘשʘ ʙʽʣʽʤʜʽ ץʘʙʳʣʜʘʫ ʤʝʥ ʞʠʥʘץʪʘʫ ʧʨʦʮʝʩʽ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

ʠʛʝʨʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ. ʄʘʤʘʥ ʘʚʪʦʥʦʤʜʳ ʤʠʢʨʦʢʦʤʧʴʶʪʝʨʣʽʢ ʞװʡʝʥʽ ʞᴅʥʝ ʣʦʢʘʣʴʜʳ 

ʪʦʨʘʧʪʳץ ʞװʡʝʥʽ ץʦʣʜʘʥʘ ʙʽʣʫʽ ʢʝʨʝʢ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ, ʪʦʨʘʧʪʳץ ʤᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳʥʘ ʢʽʨʝ 

ʙʽʣʫʽ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳ ʽʟʜʝʧ ʪʘʙʘ ʘʣʫʳ, ʵʣʝʢʪʨʦʥʜʳ ʧʦʯʪʘʤʝʥ ʞײʤʳʩ ʽʩʪʝʡ ʘʣʫʳ, ʤᴅʪʽʥʜʽʢ 

ʙʘסʜʘʨʣʘʤʘʤʝʥ, ʤʘʪʨʠʮʘʣʳץ ʝʩʝʧ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʤʝʥ, ʢʝʤ ʜʝʛʝʥʜʝ ʙʽʨ ʙʫʭʛʘʣʪʝʨʣʽʢ 

ʙʘסʜʘʨʣʘʤʘʤʝʥ ʞײʤʳʩ ʽʩʪʝʡ ʘʣʫ ʜʘסʜʳʩʳ ʙʦʣʫʳ ʪʠʽʩ.  

ʆץʫ ʧʨʦʮʝʩʽʥʜʝ ʩʘʥʜʳץ ʢʦʤʤʫʥʠʢʘʮʠʷʥʳ ʧʘʡʜʘʣʘʥʫ ʘʩʧʝʢʪʽʣʝʨʽʥ ʙʳʣʘʡ ʙᴇʣʽʧ 

ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ: 

1. ɾʘʣʧʳ ʤʘץʩʘʪʪʘסʳ ʙʘסʜʘʨʣʘʤʘʣʘʨʤʝʥ ʞײʤʳʩ - ʪײʪʳʥʫʰʳʥʳש ʬʫʥʢʮʠʦʥʘʣʜʳץ 

ʝʩʝʧʪʝʨʽʥ ʞʘʩʘʫ ʤʝʥ ʧʘʡʜʘʣʘʥʫʜʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫסʘ ʘʨʥʘʣסʘʥ ᴅʤʙʝʙʘʧ ʙʘסʜʘʨʣʘʤʘʣʳץ 

ᴇʥʽʤʜʝʨ (ʤᴅʪʽʥʜʽʢ, ʛʨʘʬʠʢʘʣʳץ ʨʝʜʘʢʪʦʨʣʘʨ, ʵʣʝʢʪʨʦʥʜʳ ʢʝʩʪʝʣʝʨ, ʤᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳʥ 

ʙʘʩץʘʨʫ ʞװʡʝʩʽ ʪ.ʙ.); 

2. ɹʫʭʛʘʣʪʝʨʣʽʢ ʝʩʝʧʪʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫסʘ ʙʘʡʣʘʥʳʩʪʳ ʘʨʥʘʡʳ ʙʘסʜʘʨʣʘʤʘʣʘʨʤʝʥ 

ʞײʤʳʩ ʽʩʪʝʫ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, 1ʉ:ɹʫʭʛʘʣʪʝʨʠʷ. 

3. ʆץʫ ʧʨʦʮʝʩʽʥ ײʡʳʤʜʘʩʪʳʨʫסʘ ʘʨʥʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ 

(ʵʣʝʢʪʨʦʥʜʳ ʦץʫ ײץʨʘʣʜʘʨʳ, ʪʝʩʪ ᴇʪʢʽʟʫʛʝ ʘʨʥʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘ, ʤʫʣʴʪʠʤʝʜʠʘʣʳץ ʢʫʨʩʪʘʨ, 

ʜᴅʨʽʩʪʝʨ, ʵʣʝʢʪʨʦʥʜʳ ʪʘʩʳʤʘʣʜʘסʳʰʪʘסʳ ʪᴅʞʽʨʠʙʝʣʽʢ ʩʘʙʘץʪʘʨ). 
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ʄײʥʳש ʙʘʨʣʳסʳ ʙʫʭʛʘʣʪʝʨʣʽʢ ʝʩʝʧ ʩʘʣʘʩʳʥʜʘ ʢʘʜʨʣʘʨ ʜʘʡʳʥʜʘʫʜʳש ʘʢʪʫʘʣʴʜʳ 

ʩʠʧʘʪ ʘʣʘ ʙʘʩʪʘסʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ.  

 ʛʝʨʤʝʡ, ʙʫʭʛʘʣʪʝʨʣʽʢ ʝʩʝʧʪʽשʪʝʭʥʦʣʦʛʠʷʥʳ ʤʝ ץʳʪʪʘ ʩʘʥʜʳץʘʟʽʨʛʽ ʫʘפ

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫסʘ ʘʨʥʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘʥʳ ץʦʣʜʘʥʙʘʡ ʞʦסʘʨʳ ʢᴅʩʽʙʠʣʽʢʢʝ ʞʝʪʫ, ʥʝʛʽʟʜʽ 

ʞᴅʥʝ ʪʠʽʤʜʽ ʰʝʰʽʤʜʝʨ ץʘʙʳʣʜʘʫ ʤװʤʢʽʥ ʝʤʝʩ.  

ɸץʪᴇʙʝ ʧʦʣʠʪʝʭʥʠʢʘʣʳץ ʢʦʣʣʝʜʞʽʥʜʝ ʙʫʭʛʘʣʪʝʨʣʽʢ ʝʩʝʧʪʽ ʦץʳʪʫ ʤʝʥ װʡʨʝʪʫ 

ʙʦʣʘʰʘץ ʪײʪʳʥʫʰʳʣʳץʪʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʞװʨʛʽʟʽʣʝʜʽ. 1ʉ:ɹʫʭʛʘʣʪʝʨʠʷʥʳ ᴇʪʫ ʘʨץʳʣʳ 

ʩʪʫʜʝʥʪʪʝʨ ʟʘʤʘʥʘ ʪʘʣʘʙʳʥʘ ʩʘʡ ץʘʞʝʪʪʽ ʙʽʣʽʤ ʤʝʥ ʜʘסʜʳʥʳ ʞʠʥʘץʪʘʫסʘ ʟʝʡʽʥʽʥ 

ʰʦסʳʨʣʘʥʜʳʨʘʜʳ. ʂʦʣʣʝʜʞʜʽש ʦץʫ ʢʘʙʠʥʝʪʪʝʨʽ ʢʦʤʧʴʶʪʝʨʤʝʥ ʞʝʪʢʽʣʽʢʪʽ ʞʘʙʜʳץʪʘʣסʘʥ. 

ɹʽʨ ʞʘסʳʥʘʥ, ʦץʫ ʙʘʨʳʩʳʥʜʘ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʦץʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ץʦʣʜʘʥʫ ʘʣסʘʥ 

ʙʽʣʽʤʽʥ ʪʝʨʝשʜʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɸʡʤʘץʪʳץ ʜʝשʛʝʡʜʝ ײʡʳʤʜʘʩʪʳʨʳʣʘʪʳʥ ʦʨʪʘ 

ʢᴅʩʽʧʪʽʢ ʦץʫ ʦʨʳʥʜʘʨʳ ʤʝʥ ɾʆʆ ʘʨʘʩʳʥʜʘסʳ ʧᴅʥʜʽʢ ʆʣʠʤʧʠʘʜʘʣʘʨסʘ, ʙʠʟʥʝʩ ï ʞʦʙʘ 

ʢʦʥʢʫʨʩʪʘʨʳʥʘ ʪ.ʙ. ʩʘʡʳʩʪʘʨסʘ ʞװʡʝʣʽ ʪװʨʜʝ ץʘʪʳʩʘʜʳ. ʉʪʫʜʝʥʪʪʽ ʪװʨʣʽ ʩʳʥʘץʪʘʨסʘ ʩʘʣʫ 

ʘʨץʳʣʳ ʙʽʣʽʤʽʥ, ʪᴅʞʽʨʠʙʝʩʽʥ ʰʳשʜʘʫʜʘ װʣʢʝʥ ʤʝʢʪʝʧ ʙʦʣʜʳ.   

ɹײʣ - ʙʽʨʽʥʰʽ ʤᴅʩʝʣʝ. ʇʨʝʟʠʜʝʥʪ ɾʦʣʜʘʫʳʥʘʥ ʪʫʳʥʜʘʡʪʳʥ ᴇʟʝʢʪʽ ʦʡʣʘʨʳʤʜʳ 

ʞװʡʝʣʽ ʪװʨʜʝ ʙᴇʣʝʪʽʥ ʙʦʣʩʘʤ, ʢʘʜʨ ʜʘʡʳʥʜʘʫ ʤᴅʩʝʣʝʩʽ ʙʘʩʪʳ ʦʨʳʥ ʘʣʘʜʳ. ɸץʪᴇʙʝ 

ʧʦʣʠʪʝʭʥʠʢʘʣʳץ ʢʦʣʣʝʜʞʽʥʜʝ ʙײʣ ʤᴅʩʝʣʝ ʦץʫ ʦʨʥʳʥʳש ʽʰʢʽ ʘʫʜʠʪʽ סʘʥʘ ʝʤʝʩ, ʩʳʨʪץʳ 

ʙᴅʩʝʢʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʪʝʢʩʝʨʫʤʝʥ ʢʘʜʨ ײץʨʘʤʳʥ ʜʘ, ʙʽʣʽʤ ʘʣʫʰʳʥʳ ʜʘ ʰʠʨʘʪʘʪʳʥ ʘʣʘסשʘ 

ʘʡʥʘʣʜʳ.  

ɽʢʽʥʰʽ ʤᴅʩʝʣʝ - ʜʫʘʣʜʳ ʦץʳʪʫסʘ ʙʘʩʳʤ ʢᴇשʽʣ ʙᴇʣʽʥʝʜʽ. ᴆʡʪʢʝʥʽ, ץʘʟʽʨʛʽ ʪʘשʜʘסʳ ʦץʫ 

ʦʨʳʥʜʘʨʳʥʳש ʙʘʩʪʳ ʤᴅʩʝʣʝʩʽ  ï ʪװʣʝʢʪʝʨʜʽ ʞײʤʳʩʧʝʥ ץʘʤʪʫ.  

ᴄʣʝʤʜʽʢ ʢᴇʰʙʘʩʰʳ ʝʣʜʝʨʜʽץ שʘʪʘʨʳʥʘ ץʦʩʳʣʫ װʰʽʥ ʠʥʜʫʩʪʨʠʷʣʘʥʜʳʨʫ ʞʘשʘ 

ʪʝʭʥʠʢʘʥʳ ʝʥʛʽʟʫʜʝʛʽ ʢᴇʰʙʘʩʰʳ ʙʘסʳʪʪʘʨʜʳץ שʘʪʘʨʳʥʜʘ ʘʪʘʣʜʳ. "ʕʢʦʥʦʤʠʢʘʥʳ 

ʮʠʬʨʣʘʥʜʳʨʫ ʪʘʙʳʩ ᴅʢʝʣʛʝʥʽʤʝʥ, ʞײʤʳʩ ʢװʰʽʥʽש ʢᴇʧʪʝʧ ʙʦʩʘʧ ץʘʣʫ ץʘʫʧʽʥ ʜʝ 

ʪʫʜʳʨʘʜʳ"[2],- ʜʝʧ ʇʨʝʟʠʜʝʥʪ ʩʳʥ-ץʘʪʝʨʣʝʨʜʽ ʜʝ ʝʩʢʝ ʩʘʣʘʜʳ. "ɹʦʩʘʡʪʳʥ ʞײʤʳʩ ʢװʰʽʥ 

ʝשʙʝʢʧʝʥ ץʘʤʪʫ װʰʽʥ ʢʝʣʽʩʽʣʛʝʥ ʩʘʷʩʘʪʪʳ ʘʣʜʳʥ- ʘʣʘ ʪʠʷʥʘץʪʘʫ ʢʝʨʝʢ. ɹʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ, 

ʢʦʤʤʫʥʠʢʘʮʠʷ ʤʝʥ ʩʪʘʥʜʘʨʪʪʘʫ ʩʘʣʘʣʘʨʳʥ ʞʘשʘ ʠʥʜʫʩʪʨʠʷʣʘʥʜʳʨʫ ʪʘʣʘʧʪʘʨʳʥʘ ʙʝʡʽʤʜʝʫ 

 .ʫ ʞʦʣʳʥ ʜʘ ʢᴇʨʩʝʪʝʜʽסʪʘʥ ʰʳץʳʨʳסʘʞʝʪ ʙʦʣʘʜʳ"[2],- ʜʝʧ ʪʳץ

ɸץʪᴇʙʝ ʧʦʣʠʪʝʭʥʠʢʘʣʳץ ʢʦʣʣʝʜʞʽ ʘʣʜʳʥʘ 2025 ʞʳʣסʘ ʜʝʡʽʥʛʽ ʧʝʨʩʧʝʢʪʠʚʘʣʳץ ʜʘʤʫ 

ʞʦʩʧʘʨʳʥ ײץʨʳʧ, ʩʦʥʳ ʽʩʢʝ ʘʩʳʨʫ ʙʘסʳʪʳʥʜʘ ʞʝʤʽʩʪʽ ʞײʤʳʩ ʞʘʩʘʧ ʢʝʣʝ ʞʘʪץʘʥ ʦץʫ ʦʨʥʳ. 

ʄʘʪʝʨʠʘʣʜʳץ-ʪʝʭʥʠʢʘʣʳץ ʙʘʟʘʩʳ ʤʝʥ ʢʘʜʨʣʳץ ʨʝʩʫʨʩ ᴅʣʝʫʝʪʽʥʽש ʤʦʣʜʳסʳ ʙʽʣʽʤ 

ʘʣʫʰʳʣʘʨסʘ ץʦʣʜʘʥʙʘʣʳ ʵʢʦʥʦʤʠʢʘʥʳ, ץʦʣʜʘʥʙʘʣʳ ʙʫʭʛʘʣʪʝʨʣʽʢ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ 

ʢʝשʽʥʝʥ ץʦʣʜʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʂʝש ʞʦʣʘץʪʳ ʠʥʪʝʨʥʝʪ ʞʝʣʽʩʽʤʝʥ ץʘʤʪʳʣסʘʥ ʦץʫ 

ʦʨʥʳ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨ ʩײʨʘʥʳʩʳʥ ץʘʤʪʫʜʳ ʙʽʨʽʥʰʽ ʢʝʟʝʢʢʝ ץʦʷʜʳ. ʍʘʣʳץʘʨʘʣʳץ 

ʜʝשʛʝʡʜʝʛʽ WorldSkills ʩʝʢʽʣʜʽ ʢᴅʩʽʧʪʽʢ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʞʦʙʘʩʳʥʜʘ ʙʽʟʜʽש ʩʪʫʜʝʥʪʪʝʨʽʤʽʟ ʪʦʧ 

ʞʘʨʳʧ ʢʝʣʽʧ ʞװʨ. ʂᴅʩʽʧʢʝʨʣʽʢ ʞʦʙʘʩʳ ʘʷʩʳʥʜʘ ʊʝʣʴ- ɸʚʠʚ ʫʥʠʚʝʨʩʪʠʪʝʪʽʤʝʥ ʙʽʨʣʝʩʢʝʥ 

ʢʝʣʽʩʽʤ-ʰʘʨʪ ʞʘʩʘʣʜʳ. ɾʦʙʘ ʰʝשʙʝʨʽʥʜʝ ʩʪʫʜʝʥʪʪʝʨʜʽש ʢᴅʩʽʧʢʝʨʣʽʢ ʵʢʦʞװʡʝʩʽʥ ײץʨʫ 

ʤᴅʩʝʣʝʩʽ ʙʘʩʪʳ ʦʨʳʥסʘ ʰʳץʪʳ. ʆץʫ ʦʨʥʳ ʪʦʣʳסʳʤʝʥ ʠʥʜʫʩʪʨʠʷʣʘʥʜʳʨʫ ʪʘʣʘʧʪʘʨʳʥʘ 

ʙʝʡ̔ʤʜʝʣʜʽ.  

ʇʨʝʟʠʜʝʥʪ ɾʦʣʜʘʫʳʥʜʘ "ɹʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʘ ᴇʟʽʥʽש ʠʥʚʝʩʪʠʮʠʷʣʳץ ʞʦʙʘʣʘʨʳ ʤʝʥ 

ʵʢʩʧʦʨʪʪʳץ ᴅʣʝʫʝʪʽ ʙʘʨ ʵʢʦʥʦʤʠʢʘʥʳש ʞʝʢʝ ʩʘʣʘʩʳ ʨʝʪʽʥʜʝ ץʘʨʘʡʪʳʥ ʢʝʟ ʢʝʣʜʽ" ʜʝʧ ʘʪʘʧ 

ʢᴇʨʩʝʪʽʧ ʞʘʪʩʘ, ɸץʪᴇʙʝ ʧʦʣʠʪʝʭʥʠʢʘʣʳץ ʢʦʣʣʝʜʞʽʥʜʝ ʘʪʘʣסʘʥ ʙʘסʳʪʪʘ ʥʘץʪʳ ʞײʤʳʩʪʘʨ 

ʘʪץʘʨʳʧ, ᴇʟʽʥʽש ʜʘʤʫ ʙʘסʳʪʳʥ "ʂᴅʩʽʧʢʝʨʣʽʢ ʢʦʣʣʝʜʞ ײץʨʫסʘ" ʥʝʛʽʟʜʝʜʽ.  

ʆʣ 2014 ʞʳʣʳ ײץʨʳʣסʘʥ, "ɸʪʘʤʝʢʝʥ" ײʣʪʪʳץ ʢᴅʩʽʧʢʝʨʣʝʨ ʧʘʣʘʪʘʩʳʤʝʥ ʙʽʨʽʢʢʝʥ 

ʙʠʟʥʝʩ ʤʝʢʪʝʧ ʞʦʙʘʩʳʥʘʥ ʙʘʩʪʘʫ ʘʣʘʜʳ. ɹײʣ ʩʪʫʜʝʥʪʪʝʨʜʽש ʝʨʝʢʰʝ ץʳʟʳסʫʰʳʣʳסʳʥ 

ʪʫʜʳʨסʘʥ ʞʦʙʘ ʙʦʣʜʳ. ɾʦʙʘ ʘʷʩʳʥʜʘ ʙʠʟʥʝʩ- ʤʝʢʪʝʧʪʽ ʢᴇʧʪʝʛʝʥ ʪʳשʜʘʫʰʳ ʙʽʪʽʨʽʧ ʰʳץʪʳ. 

ɹʠʟʥʝʩ ʤʝʢʪʝʧʪʝ ʦץʫ ʙʘʨʳʩʳʥʜʘ ʪʳשʜʘʫʰʳʣʘʨ ᴇʟʜʝʨʽʥʽץ שʳʟʳסʫʰʳʣʳץʪʘʨʳ ʙʦʡʳʥʰʘ 

ʙʠʟʥʝʩ ʞʦʙʘʣʘʨʳʥ ʞʘʩʘʫʳ, ʪʨʝʥʠʥʛʪʝʨʛʝ ץʘʪʳʩʫʳ, ʰʘסʳʥ ʞᴅʥʝ ʦʨʪʘ ʢᴅʩʽʧʦʨʳʥʜʘʨסʘ 

ʵʢʩʢʫʨʩʠʷסʘ ʰʳסʫ ײʡʳʤʜʘʩʪʳʨʳʣסʘʥ. ɹʠʟʥʝʩ ʤʝʢʪʝʧʪʽ ʘʷץʪʘʫ ʢʝʟʝשʽʥʜʝ ʙʘʨʣʳץ 

 ,ᴇʢʽʣʜʝʨʽ שʙʠʟʥʝʩ ʞʦʙʘʣʘʨʳʥ "ɸʪʘʤʝʢʝʥ" ʢᴅʩʽʧʢʝʨʣʝʨ ʧʘʣʘʪʘʩʳʥʳ שʘʪʳʩʫʰʳʣʘʨ ᴇʟʜʝʨʽʥʽץ
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ʢʦʣʣʝʜʞ ᴅʢʽʤʰʽʣʽʛʽ, ץʘʪʳʩʫסʘ ʳʥʪʘʣʳ ʞʘʩʪʘʨʜʳש ʘʣʜʳʥʜʘ ץʦʨסʘʫʜʳ ʞװʟʝʛʝ ʘʩʳʨʘʜʳ. ʉᴅʪʪʽ 

ʞʦʙʘʣʘʨ ʢᴅʩʽʧʢʝʨʣʝʨ ʧʘʣʘʪʘʩʳʥʘ ץʘʨʞʳʣʳץ ץʦʣʜʘʫסʘ, ʛʨʘʥʪץʘ ײʩʳʥʳʣʘʜʳ.  

ɹײʣ ʞʦʙʘ ʝשʙʝʢ ʥʘʨʳסʳʥʜʘ ʢᴅʩʽʧʢʝʨʣʽʢ ʙʘʩʪʘʤʘʣʘʨ ײץʨʫ ʘʨץʳʣʳ ᴇʟʽʥ- ᴇʟʽ ʞײʤʳʩʧʝʥ 

 ʘʣʜʳʥʜʘ שʘʥ ʞʘʩʪʳץץʘʣʳʧ ʰʳ ץʘʤʪʫ ʩʘʷʩʘʪʳʥ ʽʩʢʝ ʘʩʳʨʫʜʳ ʢᴇʟʜʝʡʜʽ. ʄʘʤʘʥʜʳץ

ʙʘʣʘʤʘʣʳ ʪʘשʜʘʫ ʞʘʩʘʫʜʳש ʢʝש ʤװʤʢʽʥʜʽʛʽʥ ײץʨʫ ʘʨץʳʣʳ ʪװʣʝʢʪʝʨʜʽש ʞײʤʳʩʧʝʥ ץʘʤʪʳʣʫ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʘʨʪʪʳʨʫסʘ ʙʦʣʘʜʳ. ʇʨʝʟʠʜʝʥʪ "ɽשʙʝʢ ʥʘʨʳסʳʥʳש ʪʠʽʤʜʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʽʧ, ᴅʨʙʽʨ ʘʜʘʤʥʳש ᴇʟ ᴅʣʝʫʝʪʽʥ ʽʩʢʝ ʘʩʳʨʘ ʘʣʫʳ װʰʽʥ ʞʘסʜʘʡ ʞʘʩʘʫʜʳש ʤʘשʳʟʳ ʟʦʨ"[2], - 

ʜʝʧ ɾʦʣʜʘʫʜʘ ʘʪʘʧ ʢᴇʨʩʝʪʢʝʥ ʙʦʣʩʘ, ʘʪʘʣסʘʥ ʞʦʙʘ ʘʨץʳʣʳ ɸץʪᴇʙʝ ʧʦʣʠʪʝʭʥʠʢʘʣʳץ 

ʢʦʣʣʝʜʞʽ, ʦʥʳש ʩʪʫʜʝʥʪ ʞʘʩʪʘʨʳ ɾʦʣʜʘʫ ʪʘʣʘʧʪʘʨʳʥ ʦʨʳʥʜʘʫסʘ ᴇʟ װʣʝʩʪʝʨʽʥ ץʦʩʫʜʘ. ɹײʣ 

ʙʽʨ ʞʘסʳʥʘʥ ʦץʫ ʦʨʥʳʥʳש, ʝʢʽʥʰʽ ʞʘסʳʥʘʥ ʩʪʫʜʝʥʪ ʞʘʩʪʘʨʜʳש ʝשʙʝʢ ʥʘʨʳסʳʥʘʥ ᴇʟ ʦʨʥʳʥ 

ʪʘʙʫʳʥʘ ʞᴅʥʝ ᴇʟʽʥʽש ʙʦʡʳʥʜʘסʳ ʢᴅʩʽʧʢʝʨʣʽʢ ʪ.ʙ. ץʘʩʠʝʪʪʝʨʜʽ ʽʩʢʝ ʘʩʳʨʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. ɹײʣ ʞᴇʥʽʥʜʝ ʇʨʝʟʠʜʝʥʪ "ɸʜʘʤʜʘʨʜʳ ʥᴅʪʠʞʝʣʽ ʞײʤʳʩץʘ ʪʘʨʪʫ װʰʽʥ ʢᴇʙʽʨʝʢ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʽʧ, ʦʣʘʨʜʳש ʞʝʢʝ ʢᴅʩʽʙʽʥ ʙʘʩʪʘʫʳʥʘ ʥʝʤʝʩʝ ʞʘשʘ ʤʘʤʘʥʜʳץ ʘʣʳʧ, ʞײʤʳʩץʘ 

ʦʨʥʘʣʘʩʫʳʥʘ ʞʘסʜʘʡ ʞʘʩʘʫ ʢʝʨʝʢ"[2].  

ɾʦʣʜʘʫʜʳש ʙײʣ ʙʘסʳʪʳ ʜʘ ʩᴅʪʪʽ ʽʩʢʝ ʘʩʳʨʳʣסʘʥʳʥ ʙʘסʘʤʜʘʫסʘ ʙʦʣʘʜʳ.  

ɹʠʟʥʝʩ-ʤʝʢʪʝʧ ײץʨʫʜʘʥ ʢʝʡʽʥʛʽ ʢʝʣʝʩʽ ʩʘʪʳ - ʙʠʟʥʝʩ- ʠʥʢʫʙʘʪʦʨ ײץʨʫ. ɹײʣ - ʢװʨʜʝʣʽ 

ʞʦʙʘ. ɸʪʘʣסʘʥ ʙʘסʳʪʪʘ ʞײʤʳʩʪʘʨ ʞװʨʛʽʟʽʣʽʧ ʞʘʪʳʨ. ʂᴅʩʽʧʢʝʨʣʽʢ ʘʣʘש ʞʦʙʘʩʳʥ ʢʦʣʣʝʜʞ 

 .ʨʫʜʳ ʢᴇʟʜʝʡʜʽײץ ʘʩʳʥʜʘסʘʙʳʨץ

 ʪᴅʫʝʢʝʣʜʝʨʛʝ ʙʘʨʘ ץʘʨʞʳʣʳץ ʙʝʣʛʽʣʽ ʙʽʨ שʩʳʥʳʣʘʪʳʥ ʙʠʟʥʝʩ- ʞʦʙʘ ʙʘʩʪʘʤʘʰʳʥʳױ

ʦʪʳʨʳʧ, ʦʥʳ ʢʦʣʣʝʜʞ ץʘʙʳʨסʘʩʳʥʜʘ ʢʦʤʤʝʨʮʠʘʣʘʥʜʳʨʫ ʜʝשʛʝʡʽʥʝ ʞʝʪʢʽʟʫʽʥ 

 ,ץʘʨʫʰʳʣʳץʰʽʥ ʙʘʩװ ʠʪʳʥ ʩʪʫʜʝʥʪʪʝʨץʳʥʜʘ ʦסʘʨʘʩʪʳʨʘʜʳ. ɽʩʝʧ ʞᴅʥʝ ʘʫʜʠʪ ʤʘʤʘʥʜʳץ

 ʤᴅʩʝʣʝʣʝʨʤʝʥ ʘʡʥʘʣʳʩʫ ʪʝʦʨʠʷʥʳ ץʵʢʦʥʦʤʠʢʘʣʳ ,ץʘʨʞʳʣʳץ ,ץʡʳʤʜʘʩʪʳʨʫʰʳʣʳײ

ʪᴅʞʽʨʠʙʝʤʝʥ ײʰʪʘʩʪʳʨʫסʘ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʜʽ.  

ɸץʧʘʨʘʪʪʳץ ʦʨʪʘ ʘסʳʥʳʥʜʘ ʘץʧʘʨʘʪʪʳץ ʤᴅʜʝʥʠʝʪ ץʘʣʳʧʪʘʩʪʳʨʫ װʰʽʥ ʦʥʳץ שʳʟʤʝʪ 

ʝʪʫ ʟʘשʜʘʨʳʥ ʙʽʣʫ ʢʝʨʝʢ. ʄײʥʜʘ ʙʽʣʽʤʥʽש ʘʣʘʪʳʥ ʦʨʥʳ ʝʨʝʢʰʝ. ʇʨʝʟʠʜʝʥʪ ʩᴇʟʽʤʝʥ 

ʘʡʪץʘʥʜʘ: çʊʘʙʳʩʪʳ ʙʦʣʫʜʳש ʝש ʽʨʛʝʣʽ, ʝש ʙʘʩʪʳ ʬʘʢʪʦʨʳ ʙʽʣʽʤ ʝʢʝʥʽʥ ᴅʨʢʽʤ ʪʝʨʝש ʪװʩʽʥʫʽ 

ʢʝʨʝʢ. ɾʘʩʪʘʨʳʤʳʟ ʙʘʩʳʤʜʳץ ʙʝʨʝʪʽʥ ʤʝʞʝʣʝʨʜʽץ שʘʪʘʨʳʥʜʘ ʙʽʣʽʤ ᴅʨʜʘʡʳʤ ʙʽʨʽʥʰʽ 

ʦʨʳʥʜʘ ʪײʨʫʳ ʰʘʨʪè. [3]. ʆʩʳ ʞʦʙʘʥʳ ʽʩʢʝ ʘʩʳʨʫʜʳ ʙʘʩʪʘסʘʥʜʘ ᴇʟʽʥʝʥ ï ᴇʟʽ ʩײʨʘʥʳʧ 

ʪײʨסʘʥ ʪʘסʳ ʙʽʨ װʣʢʝʥ ʙʘסʳʪ ʙʘʨ. ʆʣ ï ʢᴅʩʽʧʢʝʨʣʽʢ ʘʣʘש ʥʝʛʽʟʽʥʜʝ ײץʨʳʣסʘʥ ʙʠʟʥʝʩ ï 

ʞʦʙʘʣʘʨʜʳש ʙʘʨʣʳסʳʥ çɽʩʝʧ ʞᴅʥʝ ʘʫʜʠʪè ʤʘʤʘʥʜʳסʳʥʜʘ ʦץʠʪʳʥ ʩʪʫʜʝʥʪʪʝʨʜʽץ שʦʣʳʥʘʥ 

ᴇʪʢʽʟʫʜʽ ʢᴇʟʜʝʡʜʽ. ʐʘסʳʥ ʵʢʦʥʦʤʠʢʘʣʳץ ʩʫʙʲʝʢʪʽʥʽש ʩʘʣʳץʪʳץ, ʪʝʭʥʠʢʘʣʳץ, 

ʵʢʦʥʦʤʠʢʘʣʳץ, ʷסʥʠ, ʞʘʣʘץʳ, ᴇʟʽʥʜʽʢ ײץʥ, ʪװʩʽʤ, ʧʘʡʜʘ, ʢʽʨʽʩ ï ʰʳסʳʩ ʩʘʣʴʜʦʩʳʥ, ʘʡʥʘʣʳʤ 

 ʞʘʪʪʘʨ ʘʡʥʘʣʳʤʳʥײץ ʘʤʪʠʪʳʥץ ʳʩ ʢʘʪʝʛʦʨʠʷʣʘʨʳʥסʞʘʪʪʘʨʳʥ, ʙʫʭʛʘʣʪʝʨʣʽʢ ʢʽʨʽʩ ï ʰʳײץ

 ʨʜʝװʫ ʬʠʨʤʘʩʳʥʜʘ ʰʘʨʪʪʳ ʪץʟʽʥʜʝ ʽʩʢʝ ʘʩʳʨʫʜʳ ʢᴇʟʜʝʡʜʽ. ʆװʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽ ʪᴅʞʽʨʠʙʝ ʞץ

ʙʫʭʛʘʣʪʝʨ, ʢʘʩʩʠʨ, ʵʢʦʥʦʤʠʩʪ ʤʘʤʘʥʜʳץʪʘʨʳʥʳץ שʳʨ ï ʩʳʨʳʥ ʦץʳʧ װʡʨʝʥʛʝʥ ʩʪʫʜʝʥʪ ï 

ʙʦʣʘʰʘץ ʤʘʤʘʥʥʳש ᴇʥʜʽʨʽʩʪʽʢ ʪᴅʞʽʨʠʙʝ ᴇʪʫ ʙʘʨʳʩʳʥʜʘ ʜʘ, ʢᴅʩʽʧʪʽʢ ᴇʤʽʨʜʝ ʜʝ ʞʝשʽʣʜʽʛʽʥ 

ʩʝʟʽʥʝʨʽ ʭʘץ. ɸץʧʘʨʘʪʪʳ ʟʝʨʜʝʣʝʫ, ʤʘשʳʟʜʳ ʘץʧʘʨʘʪʪʳ ʪʘʙʘ ʙʽʣʫ, ʘץʧʘʨʘʪʪʳ ʙʘסʘʣʘʫ 

ʢʨʠʪʝʨʠʡʣʝʨʽʥ ʪʘשʜʘʫ, ʘץʧʘʨʘʪʪʳ ʽʩʢʝ ʘʡʥʘʣʜʳʨʫ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫ ʩʝʢʽʣʜʽ ʠʢʝʤʜʝʨʽ ʤʝʥ 

ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʘʜʳ. ɸץʧʘʨʘʪʪʘʥʜʳʨʫ ʟʘʤʘʥʳʥʜʘ ʘץʧʘʨʘʪʪʳ ʥʝײסʨʣʳʤ ʙʦʡʳʥʘ ʤʦʣʳʥʘʥ 

ʞʠʥʘץʪʘסʘʥ ʽʟʜʝʥʽʤʧʘʟ, ʪᴅʞʽʨʠʙʝʰʽʣ, ʪᴅʫʝʢʝʣʰʽʣ ʞʘʥʥʳש ʞʦʣʳ ᴅʨʜʘʡʳʤ ʦשʳʥʘʥ ʪʫʘʨʳ 

ʩᴇʟʩʽʟ. 

ʇʨʝʟʠʜʝʥʪ çɹʦʣʘʰʘץץʘ ʙʘסʜʘʨ: ʈʫʭʘʥʠ ʞʘסשʳʨʫè ʤʘץʘʣʘʩʳʥʜʘ ʩʘʥʘʥʳש ʘʰʳץʪʳסʳ 

ʪʫʨʘʣʳ ײʪʳʤʜʳ ʘʡʪץʘʥ: çʊʘʷʫʜʘסʳ ʦʥ ʞʳʣʜʘ ʙʽʟʜʽש ᴇʤʽʨ ʩʘʣʪʳʤʳʟ: ʞײʤʳʩ, ʪײʨʤʳʩ, 

ʜʝʤʘʣʳʩ, ʙʘʩʧʘʥʘ, ʘʜʘʤʠ ץʘʪʳʥʘʩ ʪᴅʩʽʣʜʝʨʽ, ץʳʩץʘʩʳ, ʙʘʨʣʳסʳ ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʝʜʽ. ɹʽʟ 

ʙסײʘʥ ʜʘʡʳʥ ʙʦʣʫʳʤʳʟ ʢʝʨʝʢè [3]. ʀʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ʙʽʣʽʤ, סʳʣʳʤ, 

ʪᴅʞʽʨʠʙʝʣʝʨ ʢʝש ʜʘʤʳʧ, ץʦʣʜʘʥʳʩץʘ ʝʥʽʧ ʞʘʪץʘʥ ʟʘʤʘʥʜʘ ʙʽʟʛʝ ʙײʨʳʥסʳ ʩʪʘʥʜʘʨʪʪʘʨʤʝʥ 

ᴇʤʽʨ ʩװʨʫʛʝ ʙʦʣʤʘʡʜʳ. ʈʦʙʦʪʪʘʥʜʳʨʫ, ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ, 3D ʘʜʘʤʜʘʨʜʳ ᴇʥʜʽʨʽʩʪʝʥ 

ʳסʳʩʪʳʨʳʧ ʰʳסʘʨʳʧ ʞʘʪץʘʥ ʫʘץʳʪʪʘ ʟʘʤʘʥʳʥʘ ʩʘʡ ʘץʧʘʨʘʪ ʘʣʫ, ʙʽʣʽʤ ʘʣʫ ʧʨʦʮʝʩʽʥʽש 

ʤʘשʳʟʳ ʦʜʘʥ ʩʘʡʳʥ ʘʨʪʘ ʪװʩʝʜʽ. ɹסײʘʥ ʇʨʝʟʠʜʝʥʪʽʤʽʟʜʽש ʢװʥʽ ʢʝʰʝ סʘʥʘ çʇʨʝʟʠʜʝʥʪʪʽש ʙʝʩ 

ᴅʣʝʫʤʝʪʪʽʢ ʙʘʩʪʘʤʘʩʳè ʜʝʛʝʥ תʥʜʝʫʽʥʜʝ ʞʘʨʠʷʣʘסʘʥ ʤʳʥʘ ʩᴇʟʜʝʨ ʘʡץʳʥ ʜᴅʣʝʣ: çפʘʟʽʨ ʞʳʣ 
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ʩʡʳʥ ʙᴇʣʽʥʝʪʽʥ 54 ʤʳש ʛʨʘʥʪץʘ ץʦʩʳʤʰʘ 2018-2019 ʦץʫ ʞʳʣʳʥʜʘ ʪʘסʳ 20 ʤʳש ʛʨʘʥʪ ʙᴇʣʫ 

ʢʝʨʝʢ. ...ʄײʥʜʘ ʝש ʘʣʜʳʤʝʥ ʠʥʞʝʥʝʨʣʝʨ, ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ, ʨʦʙʦʪ ʪʝʭʥʠʢʘʩʳ, 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ ʩʘʣʘʩʳʥʳש ʤʘʤʘʥʜʘʨʳ ʪʫʨʘʣʳ ʩᴇʟ ʙʦʣʳʧ ʦʪʳʨè [4]. 

ʉʘʣʘʣʳץ ᴇשʽʨʣʽʢ ʵʢʦʥʦʤʠʢʘʥʳ ײץʨʫ ʞʝʨʛʽʣʽʢʪʽ ʞʝʨʜʽש ʝʨʝʢʰʝʣʽʛʽʥ ʝʩʢʝʨʽʧ 

 ʳʪʪʘסʘʥ ʙʘסʢʦʣʣʝʜʞʽ ʘʪʘʣ ץʪᴇʙʝ ʧʦʣʠʪʝʭʥʠʢʘʣʳץʘʥ ʞʦʙʘʣʘʨʜʘʥ ʙʘʩʪʘʫ ʘʣʘʜʳ. ɸסʨʳʣײץ

ʘʣʜʳʥʘ ʦʩʳʥʜʘʡ ʽʨʛʝʣʽ ʤʘץʩʘʪʪʘʨ ʤʝʥ ʤʽʥʜʝʪʪʝʨʜʽ ʽʩʢʝ ʘʩʳʨʫʜʳ ץʦʶ ʘʨץʳʣʳ ᴇʥʜʽʨʽʩʪʽ 

ʞʘשʘʰʘ ʜʘʡʳʥʜʘʣסʘʥ ʢʘʜʨʣʘʨʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽ ʙʘʩʪʘʜʳ. çɹײʣ ʪᴇʨʪʽʥʰʽ ᴇʥʝʨʢᴅʩʽʧʪʽʢ 

ʨʝʚʦʣʶʮʠʷ ʞʘסʜʘʡʳʥʜʘסʳ ʞʘשʘ ʵʢʦʥʦʤʠʢʘʜʘ ʟʦʨ ʩײʨʘʥʳʩץʘ ʠʝ ʙʦʣʘʪʳʥ ʩʘʥ ʤʳש ʞʘשʘ 

ʤʘʤʘʥʜʳ ʜʘʷʨʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽè [4].  

ɹʽʣʽʤ ʩʘʣʘʩʳ ʤʝʥ ᴇʥʜʽʨʽʩʪʽ ײʰʪʘʩʪʳʨʘ ʙʽʣʫʽʤʝʥ, ʢᴅʩʽʧʢʝʨʣʽʢ ʩʘʣʘʩʳʥʜʘ ʙʠʟʥʝʩ ï 

ʞʦʙʘʣʘʨʜʳש ʙʘʩʪʘʤʘʰʳʩʳ ʙʦʣʫʳʤʝʥ ʥʘʨʳץʪʳש ʠʢʝʤʜʽ ʦʡʳʥʰʳʩʳʥʘ ʘʡʥʘʣʜʳ. 

ʈʝʩʧʫʙʣʠʢʘʜʘסʳ װʟʜʽʢ 10 ʢʦʣʣʝʜʞʜʽץ שʘʪʘʨʳʥʜʘ ʙʦʣʫʳ, çʂᴅʩʽʧץʦʨè ʭʦʣʜʠʥʛʽʤʝʥ ʪʦʧ 

ʞʦʙʘʣʘʨʜʳ ʽʩʢʝ ʘʩʳʨʫʜʘ ᴅʨʽʧʪʝʩ ʙʦʣʫʳ, WorldSkills ʢᴅʩʽʧʪʽʢ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʞʦʙʘʩʳʥʳש 

ʙʝʣʩʝʥʜʽ ץʘʪʳʩʫʰʳʩʳ, ʞװʣʜʝʛʝʨʽ, פʘʟʘץʩʪʘʥʜʘסʳ ʀʟʨʘʠʣʴ ʊʝʣʴ- ɸʚʠʚ ʫʥʠʚʝʨʩʪʠʪʝʪʽ 

ʜʦʩʪʘʨʳʥʳץ שʘʫʳʤʜʘʩʪʳסʳʤʝʥ, ɸʣʤʘʪʳ ʤʝʥʝʜʞʤʝʥʪ ʫʥʠʚʝʨʩʠʪʝʪʽʤʝʥ, çɸʪʘʤʝʢʝʥè פʈ 

 ʳ. 2017סʘסʘʡ שʘ ʘʣʫʳ ï ʩʦʥʳסʦʣץ ʢᴅʩʽʧʢʝʨʣʝʨ ʇʘʣʘʪʘʩʳʤʝʥ ʙʽʨʽʢʢʝʥ ʞʦʙʘʣʘʨʜʳ ץʣʪʪʳױ

ʞʳʣʳ çɽʫʨʘʟʠʷʣʳץ ʪʦʧè (ERG) ᴅʨʽʧʪʝʩʪʽʢ ʥʝʛʽʟʜʝ çʉʪʫʜʝʥʪʪʝʨ ʢᴅʩʽʧʢʝʨʣʽʛʽʥʽש ʵʢʦʞװʡʝʩʽè 

ʞʦʙʘʩʳ ץʦʣסʘ ʘʣʳʥʜʳ. ɾʦʙʘ ʰʝשʙʝʨʽʥʜʝ ʩʪʫʜʝʥʪʪʝʨʜʽש ʢᴅʩʽʧʢʝʨʣʽʢ ʵʢʦʞװʡʝʩʽʥ ײץʨʫʜʳ 

ʢᴇʟʜʝʡʜʽ. ʆʥʳʤʝʥ ʰʝʢʪʝʣʤʝʡ, ɽʫʨʘʟʠʷ ʵʢʦʥʦʤʠʢʘʣʳץ ʦʜʘסʳʥʳש (ɽɸʕʆ) 10 װʟʜʽʢ 

ʢᴅʩʽʧʢʝʨʣʽʢ ʢʦʣʣʝʜʞʜʝʨʽʥʽץ שʘʪʘʨʳʥʘ ʝʥʫ ʩʪʨʘʪʝʛʠʷʩʳ ץʦʡʳʣʜʳ. ɹײʣ װʜʝʤʝʣʽ 

ʠʥʜʫʩʪʨʠʘʣʜʳ - ʠʥʥʦʚʘʮʠʷʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳץ שʘʪʳʩʫʰʳʩʳ סʘʥʘ ʙʦʣʤʘʡ, ʇʨʝʟʠʜʝʥʪʪʽש 

ʝʣ ʘʣʜʳʥʘ ץʦʡסʘʥ ʙʘʨʣʳץ ʤʘץʩʘʪ, ʤʽʥʜʝʪʪʝʨʽʥ ʽʩʢʝ ʘʩʳʨʘʪʳʥ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʟʦʨ ᴅʣʝʫʝʪʪʽ 

ʦץʫ ʦʨʥʳ ʙʦʣʘʨʳʥʘ ʢʝʧʽʣʜʽʢ ʙʝʨʝʜʽ. 

 ʜʘʨʳʥסʳʪ ï ʙʘסʪʳ ʙʘץʥʘ שʢʦʣʣʝʜʞʽ ᴇʟʽʥʽ ץʪᴇʙʝ ʧʦʣʠʪʝʭʥʠʢʘʣʳץʦʨʳʪʘ ʢʝʣʛʝʥʜʝ, ɸפ

ʘʡץʳʥʜʘסʘʥ ʘʡʤʘץʪʘסʳ סʘʥʘ ʝʤʝʩ, ɽʫʨʘʟʠʷ ʢʝשʽʩʪʽʛʽʥʜʝʛʽ ʽʨʽ ʞʦʙʘʣʘʨ ץʘʪʘʨʳʥʘ ʝʥʫ 

ʤװʤʢʽʥʜʽʛʽ ʟʦʨ. ɹʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘ ᴇʟʽʥʽש ʠʥʚʝʩʪʠʮʠʷʣʳץ ʞʦʙʘʣʘʨʳʤʝʥ ʙᴅʩʝʢʝʛʝ 

 שʘʣʳʧʪʘʩʪʳʨʫʜʳץ ʤʘʤʘʥ ץʘʙʽʣʝʪʪʽ, ʢᴅʩʽʙʠ ï ʤʦʙʠʣʴʜʽ ʟʘʤʘʥʳʥʘ ʩʘʡ ʙʦʣʘʰʘץ

ʙʘʩʪʘʤʘʰʳʩʳ ʙʦʣʘ ʙʽʣʛʝʥ, װʡʨʝʥʝʨʽ ʜʝ, װʡʨʝʪʝʨʽ ʜʝ ʢᴇʧ װʟʜʽʢ ʦץʫ ʦʨʥʳʥʳש ʝʩʝʧ ʞᴅʥʝ 

ʘʫʜʠʪ ʩʘʣʘʩʳʥʳש ʤʘʤʘʥʜʘʨʳ ʜʘ ʝʣ ʠʛʽʣʽʛʽʥʝ ץʳʟʤʝʪ ʝʪʽʧ, ʵʢʦʥʦʥʤʠʢʘסʘ ʞʘשʘʰʘ ʩʝʨʧʽʥ 

ʙʝʨʝʪʽʥ ʪװʣʝʢʪʝʨʽ ʨʝʪʽʥʜʝ ʤʘץʪʘʥʳʰץʘ ʘʡʥʘʣʘʨʳʥʘ ʩʝʥʝʤʽʟ. 

ʊᴇʨʪʽʥʰʽ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʨʝʚʦʣʶʮʠʷ ʞʘסʜʘʡʳʥʜʘ ʙʽʣʽʤʜʽ, ʙʽʣʽʢʪʽ ʤʘʤʘʥ ʜʘʷʨʣʘʫסʘ 

ʙʘʨʣʳץ ʨʝʩʫʨʩʪʳץ, ʠʥʥʦʚʘʮʠʷʣʳץ, ʪʝʭʥʦʣʦʛʠʷʣʳץ, ʵʢʦʥʦʤʠʢʘʣʳץ, ʩʘʣʘʣʳץ ᴅʣʝʫʝʪʽʥ ץʦʩʳʧ 

ʞʘʪץʘʥ ʩʘʣʘ ʢʘʜʨʣʘʨʳ ʤʝʥ ʪװʣʝʢʪʝʨʽ ʦץʫ ʦʨʥʳʥʳש ʘʪʘסʳʥ ʘʣʳʩץʘ ʞʘʡʳʧ, ʘʙʳʨʦʡʳʥ 

ʘʩץʘץʪʘʪʘʨʳʥʘ ʩʝʥʽʤʤʝʥ ץʘʨʘʡʤʳʟ. 
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ʄ.ʄ. ʄʫʭʘʤʤʘʜʞʘʥʦʚ1,ʘ 

1ɸʥʜʠʞʘʥʩʢʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ, ɸʥʜʠʞʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʋʟʙʝʢʠʩʪʘʥ 
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ʆʈɻɸʅʀɿɸʎʀʗ ʄɸʈʂɽʊʀʅɻʆɺʓʍ ʋʉʃʋɻ ɺ ʊʆʈɻʆɺʃɽ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʫʩʣʫʛ ʚ 

ʪʦʨʛʦʚʣʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʳʥʦʢ ʪʦʨʛʦʚʣʠ, ʢʦʥʮʝʧʮʠʷ ʤʘʨʢʝʪʠʥʛʘ, ʦʧʝʨʘʮʠʦʥʥʳʡ 

ʤʘʨʢʝʪʠʥʛ, ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʤʘʨʢʝʪʠʥʛʘ, ʦʨʛʘʥʠʟʘʮʠʷ. 

 ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ ʩʘʫʜʘʜʘ ʤʘʨʢʝʪʠʥʛʪʽʢ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫʜʽ ײʡʳʤʜʘʩʪʳʨʫ 

ʩʠʧʘʪʪʘʣʘʜʳ.  

 ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʩʘʫʜʘ ʥʘʨʳסʳ, ʤʘʨʢʝʪʠʥʛ ʪײʞʳʨʳʤʜʘʤʘʩʳ, ʦʧʝʨʘʮʠʷʣʳץ 

ʤʘʨʢʝʪʠʥʛ, ʩʪʨʘʪʝʛʠʷʣʳץ ʤʘʨʢʝʪʠʥʛ,  ײʡʳʤʜʘʩʪʳʨʫ.  

Abstract. This article describes the organization of marketing services in trade 

Key words: market trade, marketing concept, operational marketing, strategic marketing, 

organization. 

 

ʈʘʟʨʘʙʦʪʢʘ ʥʘʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʨʳʥʢʘ, ʢʦʥʮʝʧʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʢʦʡ 

ʧʦʩʪʘʚʠʣʘ ʟʘʜʘʯʫ ʩʦʟʜʘʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʇʨʝʟʠʜʝʥʪ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ ʚ ʩʚʦʝʤ ʚʳʩʪʫʧʣʝʥʠʠ ʥʘ ʟʘʩʝʜʘʥʠʠ ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʢʦʦʨʜʠʥʘʮʠʦʥʦʛʦ 

ʩʦʚʝʪʘ ʩʢʘʟʘʣ, ʯʪʦ ʪʨʝʙʫʶʪʩʷ ʢʘʨʜʠʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʫʪʠ ʠ ʩʦʜʝʨʞʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚʩʝʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʦʚʣʘʜʝʥʠʝ ʠʤʠ ʥʦʚʳʭ ʨʳʥʦʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʜʦʩʪʠʞʝʥʠʝ ʩʪʘʙʠʣʴʥʦʛʦ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʦʩʪʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʨʝʬʦʨʤʳ ʥʘ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠʜʫʪ ʫʞʝ 

ʜʚʘʜʮʘʪʴ ʧʷʪʴ ʣʝʪ, ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʠ ʩʧʝʮʠʘʣʠʩʪʳ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤʝʶʪ 

ʯʝʪʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʳʥʢʝ ʠ ʪʝʭ ʪʨʫʜʥʦʩʪʷʭ, ʩ ʢʦʪʦʨʳʤʠ ʦʥʠ ʤʦʛʫʪ ʩʪʦʣʢʥʫʪʴʩʷ. ɺ 

ʫʩʣʦʚʠʷʭ ʞʝʩʪʢʦʛʦ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʷ ʧʣʘʥʦʚʳʝ ʧʦʩʪʘʚʢʠ 

ʧʨʦʜʫʢʮʠʠ, ʨʫʢʦʚʦʜʠʪʝʣʠ ʥʝ ʟʘʜʫʤʳʚʘʣʠʩʴ ʦ ʩʙʳʪʝ: ʩʙʳʪʦʚʘʷ ʩʝʪʴ, ʪʦʨʛʦʚʣʷ ʙʳʣʠ 

ʦʙʷʟʘʥʳ ʝʝ ʧʨʠʥʷʪʴ. ɹʶʜʞʝʪ ʧʦʢʨʳʚʘʣ ʠʟʜʝʨʞʢʠ ʥʝʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, 

ʬʠʥʘʥʩʠʨʦʚʘʣ ʢʘʧʠʪʘʣʴʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʨʝʜʧʨʠʷʪʠʡ 

ʷʚʣʷʣʦʩʴ ʥʝʫʢʦʩʥʠʪʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʧʣʘʥʦʚ, ʚ ʨʘʟʨʘʙʦʪʢʝ ʢʦʪʦʨʳʭ ʦʥʠ ʧʨʠʥʠʤʘʣʠ 

ʧʦʨʦʡ ʬʦʨʤʘʣʴʥʦʝ ʫʯʘʩʪʠʝ. 

ɺ ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ ʪʦʨʛʦʚʣʷ ʧʝʨʝʩʪʘʣʘ ʙʳʪʴ ʧʘʩʩʠʚʥʳʤ ʧʨʠʜʘʪʢʦʤ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʥʘ ʩʪʘʣʘ ʠʛʨʘʪʴ ʨʦʣʴ ʛʣʘʚʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ ʢʦʥʲʶʥʢʪʫʨʳ ʨʳʥʢʘ. 

ʉʠʛʥʘʣʳ ʨʳʥʦʯʥʦʛʦ ʩʧʨʦʩʘ ʠʜʫʪ ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ ʪʦʚʘʨʦʚ, ʜʘʣʝʝ ï ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ 

ʩʨʝʜʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʜʘʣʝʝ ï ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʩʳʨʴʷ, ʘ ʦʪ ʥʠʭ ʩʥʦʚʘ ʢ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʩʨʝʜʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʟʘʤʳʢʘʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʪʫʨ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʦʙʨʘʱʝʥʠʷ ʠ ʧʦʪʨʝʙʣʝʥʠʷ.  

ʈʘʟʚʠʪʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʚ ʜʝʡʩʪʚʠʷʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʧʨʦʜʫʢʮʠʠ ʠ ʪʦʚʘʨʦʚ ʧʨʠʚʦʜʠʪ ʢ ʦʧʦʩʨʝʜʦʚʘʥʠʶ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʦʨʠʝʥʪʘʮʠʷ ʪʦʣʴʢʦ ʥʘ ʧʨʷʤʳʝ ʩʚʷʟʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʘʪʫʨʘʣʴʥʦʤʫ ʦʙʤʝʥʫ ʠ 

ʜʝʥʦʨʤʘʣʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʳ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʨʝʛʦʥʘʣʴʥʦʤ ʨʳʥʢʝ ʪʦʚʘʨʦʚ ʫʩʣʫʛ. 

ʈʝʛʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʪʦʨʛʦʚʣʠ ʠʛʨʘʝʪ ʟʜʝʩʴ ʨʦʣʴ ʨʝʛʫʣʷʪʦʨʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ 

ʨʘʚʥʦʤʝʨʥʦʝ ʥʘʩʳʱʝʥʠʝ ʨʳʥʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʩʧʨʦʩʘ ʠ ʠʤʝʶʱʠʤʩʷ 

ʧʨʝʜʣʦʞʝʥʠʝʤ.ʆʥʘ ʙʘʟʠʨʫʝʪʩʷ, ʚ ʩʫʱʥʦʩʪʠ, ʥʘ ʪʝʦʨʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʚʳʙʦʨʘ, 

ʠʩʭʦʜʷʱʝʛʦ ʠʟ ʧʨʠʥʮʠʧʘ ʧʨʠʦʨʠʪʝʪʘ ʧʦʪʨʝʙʠʪʝʣʷ. ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʤʘʨʢʝʪʠʥʛ ʝʩʪʴ 

ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʩʦʮʠʘʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ ʠ ʧʝʨʝʚʦʜ ʚ ʦʧʝʨʘʮʠʦʥʥʳʝ ʪʝʨʤʠʥʳ ʤʝʥʝʜʞʤʝʥʪʘ 
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ʧʨʠʥʮʠʧʦʚ, ʚʳʜʚʠʥʫʪʳʭ ʢʣʘʩʩʠʯʝʩʢʦʡ ʵʢʦʥʦʤʠʝʡ ʚ ʢʦʥʮʝ ʚʦʩʝʤʥʘʜʮʘʪʦʛʦ ʩʪʦʣʝʪʠʷ. ʕʪʠ 

ʧʨʠʥʮʠʧʳ,ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ɸʜʘʤʦʤ ʉʤʠʪʦʤ, ʦʙʨʘʟʫʶʪ ʙʘʟʫ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ 

ʤʦʛʫʪ ʙʳʪʴ ʩʚʝʜʝʥʳ ʢ ʩʣʝʜʫʶʱʝʤʫ: ñ ʇʨʦʮʚʝʪʘʥʠʝ ʦʙʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʥʝ 

ʩʢʦʣʴʢʦ ʘʣʴʪʨʫʩʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʩʢʦʣʴʢʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʟʘʠʤʥʳʭ 

ʠʥʪʝʨʝʩʦʚ ʧʦʢʫʧʘʪʝʣʷ ʠ ʧʨʦʜʘʚʮʘ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʦʙʤʝʥʘò. 

ʀʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʧʨʝʩʣʝʜʦʚʘʥʠʝ ʣʠʯʥʦʛʦ ʠʥʪʝʨʝʩʘ ʷʚʣʷʝʪʩʷ ʚʝʯʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʜʣʷ 

ʙʦʣʳʰʠʥʩʪʚʘ ʯʝʣʦʚʝʯʝʩʢʠʭ ʩʫʱʝʩʪʚ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʦʡʥʦ ʩʦʞʘʣʝʥʠʷ ʚ ʤʦʨʘʴʥʦʤ 

ʦʪʥʦʰʝʥʠʠ, ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʦʩʪʘʝʪʩʷ ʬʘʢʪʦʤ, ɸʜʘʤ ʉʤʠʪ ʧʨʝʜʣʦʞʠʣ ʧʨʠʥʠʤʘʪʴ ʣʶʜʝʡ 

ʪʘʢʠʤʠ, ʢʘʢʠʝ ʦʥʠ ʝʩʪʴ, ʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ, ʟʘʩʪʘʚʣʷʶʱʫʶ ʵʛʦʮʝʥʪʨʠʯʥʳʭ ʠʥʜʠʚʠʜʦʚ 

ʚʥʦʩʠʪʴ ʚʢʣʘʜ ʚ ʦʙʱʝʝ ʙʣʘʛʦ ʧʦʤʠʤʦ ʩʚʦʝʡ ʚʦʣʠ. ʕʪʦ ʠ ʝʩʪʴ ʩʠʩʪʝʤʘ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʠ 

ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʦʙʤʝʥʘ, ʫʧʨʘʚʣʷʝʤʘʷ ñʥʝʚʠʜʠʤʦʡ ʨʫʢʦʡò, ʪ.ʝ. ʵʛʦʠʩʪʠʯʥʳʤ 

ʧʨʝʩʣʝʜʦʚʘʥʠʝʤ ʣʠʯʥʳʭ ʠʥʪʝʨʝʩʦʚ, ʩʣʫʞʘʱʠʭ, ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʠʥʪʝʨʝʩʘʤ ʚʩʝʭ[1]. 

ɺ ʦʩʥʦʚʝ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʤʳ ʥʘʭʦʜʠʤ ʯʝʪʳʨʝ ʮʝʥʪʨʘʣʴʥʳʝ ʠʜʝʠ.ʃʶʜʠ 

ʩʪʨʝʤʷʪʩʷ ʧʦʣʫʯʠʪʴ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ ʦʪ ʞʠʟʥʠ. ʀʤʝʥʥʦ ʧʨʝʩʣʝʜʦʚʘʥʠʝ ʣʠʯʥʦʛʦ ʠʥʪʝʨʝʩʘ 

ʧʦʙʫʞʜʘʝʪ ʣʶʜʝʡ ʢ ʪʨʫʜʫ, ʷʚʣʷʝʪʩʷ ʜʚʠʛʘʪʝʣʝʤ ʨʦʩʪʘ, ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʦʧʨʝʜʝʣʷʝʪ, ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʚʩʝʦʙʱʝʝ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ.ʍʘʨʘʢʪʝʨ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ 

ʦʧʨʝʜʝʷʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʧʨʝʜʧʦʯʪʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʚʢʫʩʦʚ, ʢʫʣʴʪʫʨʳ, 

ʮʝʥʥʦʩʪʝʡ ʠ ʜʨʫʛʠʝ. ʇʦʤʠʤʦ ʫʚʘʞʝʥʠʷ ʵʪʥʠʯʝʩʢʠʭ, ʤʦʨʘʣʴʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʨʘʚʠʣ 

ʦʙʱʝʩʪʚʘ, ʥʠʢʘʢʠʝ ʠʥʳʝ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʩʫʞʜʝʥʠʡ ʦ ʮʝʥʥʦʩʪʠ ʠʣʠ ʪʨʠʚʠʘʣʴʥʦʩʪʠ ʵʪʦʛʦ 

ʚʳʙʦʨʘ ʠʣʠ ʦ ʪʦʤ, ʯʪʦ ʤʦʞʥʦ ʧʨʠʟʥʘʪʴ ñʠʩʪʠʥʥʳʤʠò ʠʣʠ ñʣʦʞʥʳʤʠò ʧʦʪʨʝʙʥʦʩʪʷʤʠ, 

ʥʝʜʦʧʫʩʪʠʤʳ. ʉʠʩʪʝʤʘ ʧʣʶʨʘʣʠʩʪʠʯʥʘ ʠ ʫʚʘʞʘʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʢʫʩʦʚ ʠ 

ʧʨʝʜʧʦʯʪʝʥʠʡ.ʀʤʝʥʥʦ ʩ ʧʦʤʦʱʴʶ ʩʚʦʙʦʜʥʦʛʦ ʠ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʦʙʤʝʥʘ ʣʶʜʠ ʠ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʩ ʢʦʪʦʨʳʤʠ ʦʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ, ʜʦʩʪʠʛʥʫʪ ʩʚʦʠʭ ʮʝʣʝʡ ʥʘʣʫʯʰʠʤ 

ʦʙʨʘʟʦʤ. ɽʩʣʠ ʦʙʤʝʥ ʩʚʦʙʦʜʝʥ, ʦʥ ʧʨʦʠʟʦʡʜʝʪ ʣʠʰʴ ʚ ʪʦʤ ʩʣʫʯʘʝ,ʢʦʛʜʘ ʝʛʦ ʫʩʣʦʚʠʷ 

ʩʦʟʜʘʶʪ ʧʦʣʝʟʥʦʩʪʴ ʜʣʷ ʦʙʝʠʭ ʩʪʦʨʦʥ, ʘ ʝʩʣʠ ʦʥ ʢʦʥʢʫʨʝʥʪʝʥ, ʪʦ ʨʠʩʢ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ 

ʩʚʦʝʡ ʨʳʥʦʯʥʦʡ ʧʦʟʠʮʠʝʡ ʩʦ ʩʪʦʨʦʥʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʛʨʘʥʠʯʝʥ. ʄʝʭʘʥʠʟʤʳ ʨʳʥʦʯʥʦʡ 

ʵʢʦʥʦʤʠʢʠ ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʠʥʮʠʧʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʩʚʦʙʦʜʳ ʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʥʘ 

ʧʨʠʥʮʠʧʝ ʧʨʠʦʨʠʪʝʪʘ ʧʦʪʨʝʙʠʪʝʣʴʷ. ʅʨʘʚʩʪʚʝʥʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʧʨʠʟʥʘʥʠʠ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʣʶʜʠ ʦʪʚʝʪʩʚʝʥʥʳ ʟʘ ʩʦʙʩʪʚʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʠ ʩʧʦʩʦʙʥʳ 

ʨʝʰʘʪʴ, ʯʪʦ ʜʣʷ ʥʠʭ ʭʦʨʦʰʦ, ʘ ʯʪʦ ʥʝʪ.ʉʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʡ ʨʘʟʨʳʚ 

ʤʝʞʜʫ ʪʝʤ, ʯʪʦ ʜʝʢʣʘʨʠʨʫʝʪ ʤʘʨʢʝʪʠʥʛ ñʚ ʪʝʦʨʠʠò, ʠ ʪʝʤ, ʯʝʤ ʦʥ ʷʚʣʷʝʪʩʷ ʚ ʨʝʘʣʴʥʦʡ 

ʞʠʟʥʠ. ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʡ ʬʠʣʦʩʦʬʠʠ ʜʝʡʩʪʚʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ 

ʘʢʪʠʚʥʦʩʪʠ ʬʠʨʤʳ,ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʠ ʧʦʩʪʦʷʥʥʳʡ ʘʥʘʣʠʟ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʪʨʝʙʦʚʘʥʠʡ 

ʢʣʶʯʝʚʳʭ ʛʨʫʧʧ ʧʦʪʨʠʙʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʮʝʧʮʠʡ ʵʬʬʝʢʪʠʚʥʳʭ ʪʦʚʘʨʦʚ ʠʣʠ 

ʫʩʣʫʛ, ʧʦʟʚʦʣʷʶʱʠʭ ʢʦʤʧʘʥʠʠ ʦʙʩʣʫʞʠʚʘʪʴ ʚʳʙʨʘʥʥʳʝ ʛʨʫʧʧʳ ʧʦʢʫʧʘʪʝʣʝʡ ʣʫʯʰʝ, ʯʝʤ 

ʢʦʥʢʫʨʝʥʪʳ, ʠ ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʠʟʛʦʪʦʚʠʪʝʣʶ ʫʩʪʦʡʯʠʚʦʝ ʢʦʥʢʫʨʝʥʪʥʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ. ʊʘʢʦʚ ʢʨʫʛ ʟʘʜʘʯ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʤʘʨʢʝʪʠʥʛʘ,ʦʨʛʘʥʠʟʘʮʠʷ ʩʙʳʪʘ, ʧʨʦʜʘʞ 

ʠ ʧʦʣʠʪʠʢʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʜʣʷ ʠʥʬʦʨʤʦʨʤʠʨʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʢʫʧʘʪʝʣʝʡ ʠ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʪʦʚʘʨʘ ʧʨʠ ʩʥʠʞʝʥʠʠ ʠʟʜʝʨʞʝʢ ʥʘ ʧʦʠʩʢ 

ʧʦʢʫʧʘʪʝʣʝʡ. ʊʘʢʦʚʘ ʨʦʣʴ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ. 

ʆʙʘ ʵʪʠʭ ʧʦʜʭʦʜʘ ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ ʠ ʥʘʭʦʜʷʪ ʩʚʦʝ ʢʦʥʢʫʨʝʥʪʥʦʝ ʚʦʧʣʦʱʝʥʠʝ 

ʚ ʨʘʤʢʘʭ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʧʦʣʠʪʠʢʠ ʬʠʨʤʳ. ʉ ʫʯʝʪʦʤ ʩʢʘʟʘʥʥʦʛʦ ʤʳ ʧʨʝʜʣ, ʧʨʝʜʘʛʘʝʤ 

ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʨʢʝʪʠʥʛʘ: ñʄʘʨʢʝʪʠʥʛ ï ʵʪʦ ʩʦʮʠʘʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʥʘʧʨʘʚʣʝʥʳʡ 

ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʞʝʣʘʥʠʡ ʣʶʜʝʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʧʫʪʝʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʚʦʙʦʜʥʦʛʦ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʦʙʤʝʥʘ ʪʦʚʘʨʘʤ ʠ ʫʩʣʘʛʘʤʠ, ʧʨʝʜʩʪʘʚʣʷʱʠʤʠ ʮʝʥʥʦʩʪʴ ʜʣʷ 

ʧʦʢʫʧʘʪʝʣʷò[1]. 

ʊʝʨʤʠʥ ñʤʘʨʢʝʪʠʥʛò ï ʵʪʦ, ʚ ʙʫʢʚʘʣʴʥʦʤ ʩʤʳʩʣʝ, ʧʨʦʮʝʩʩ ʧʨʦʜʚʠʞʝʥʠʷ ʥʘ ʨʳʥʦʢ ï 

ʥʝ ʦʪʨʘʞʘʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʚʥʫʪʨʝʥʥʝʡ ʜʚʦʡʩʪʚʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠ ʘʢʮʝʥʪʠʨʫʝʪ ʙʦʣʝʝ 

ñʘʢʪʠʚʥʫʶ ʩʪʦʨʦʥʫ ʤʘʨʢʝʪʠʥʛʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʘʥʘʣʠʪʠʯʝʩʢʦʡò. ʏʪʦʙʳ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ 

ʵʪʫ ʜʚʦʡʩʪʚʝʥʥʦʩʪʴ, ʧʨʠʤʝʥʷʶʪ ʪʝʨʤʠʥʳ ñʩʪʨʘʪʝʛʠʯʝʩʢʠʡò ʠ ñʦʧʝʨʘʮʠʦʥʥʳʡò 
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ʤʘʨʢʝʪʠʥʛ.ʆʧʝʨʘʮʠʦʥʥʳʡ ʤʘʨʢʝʪʠʥʛ ï ʵʪʦ ʘʢʪʠʚʥʳʡ ʧʨʦʮʝʩʩ ʩ ʢʨʘʪʢʦʩʨʦʯʥʳʤ 

ʛʦʨʠʟʦʥʪʦʤ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʳʥʢʠ. ʕʪʦ ʢʣʘʩʩʠʯʝʩʢʠʡ 

ʢʦʤʤʝʨʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʦʙʲʝʤʘ ʧʨʦʜʘʞ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʘʢʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʦʪʥʦʩʷʱʠʭ ʢ ʪʦʚʘʨʫ, ʩʙʳʪʫ, ʮʝʥʝ ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ 

ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ï ʛʝʥʝʨʘʮʠʷ ʜʦʭʦʜʦʚ ʦʪ ʧʨʦʜʘʞ, ʪ.ʝ. ʮʝʣʝʚʦʡ ʦʙʦʨʦʪ[2]. 

ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ ʤʘʨʢʝʪʠʥʛ ʧʨʠʟʚʘʥ ʧʨʦʩʣʝʞʠʚʘʪʴ ʵʚʦʣʶʮʠʶ ʟʘʜʘʥʥʦʛʦ ʨʳʥʢʘ ʠ 

ʚʳʷʚʣʷʪʴ ʨʘʟʣʠʯʥʳʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʣʠʙʦ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʨʳʥʢʠ ʠʣʠ ʠʭ ʩʝʛʤʝʥʪʳ ʥʘ 

ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ. ɼʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ 

ʧʨʝʜʧʨʠʷʪʠʷ ʟʘʚʠʩʠʪ ʚ ʦʩʥʦʚʥʦʤ ʦʪ ʪʨʝʭ ʬʘʢʪʦʨʦʚ: ʚʳʙʨʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʦʪ ʪʦʛʦ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʵʪʘ ʩʪʨʫʢʪʫʨʘ ʬʫʥʢʮʠʦʥʠʨʫʝʪ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʣʫʞʙʳ ʤʘʨʢʝʪʠʥʛʘ ʤʦʞʝʪ ʠʤʝʪʴ ʦʜʥʫ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʦʨʠʝʥʪʘʮʠʡ: ʧʦ ʬʫʥʢʮʠʷʤ; ʪʦʚʘʨʘʤ; ʨʳʥʢʘʤ ʠ ʧʦʢʫʧʘʪʝʣʷʤ; ʨʝʛʠʦʥʘʤ; ʬʫʥʢʮʠʷʤ ʠ 

ʪʦʚʘʨʦʤ; ʬʫʥʢʮʠʷʤ ʠ ʨʳʥʢʘʤ; ʬʫʥʢʮʠʷʤ ʠ ʨʝʛʠʦʥʘʤ.ʉʣʫʞʙʘ ʤʘʨʢʝʪʠʥʛʘ ʥʘ ʪʦʨʛʦʚʦʤ 

ʧʨʝʜʧʨʠʷʪʠʠ ʠʤʝʝʪ ʨʷʜ ʧʦʜʨʘʟʜʝʣʝʥʠʡ: ʦʪʜʝʣ ʢʦʥʲʥʢʪʫʨʳ ʨʳʥʢʘ, ʩʧʨʦʩʘ ʠ ʨʝʢʣʘʤʳ 

ʧʨʦʜʫʢʮʠʠ, ʦʪʜʝʣ ʩʙʳʪʘ, ʦʪʜʝʣ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʳʧʫʩʢʘʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ.ɿʘʜʘʯʘʤʠ ʦʪʜʝʣʘ ʢʦʥʲʥʢʪʫʨʳ ʨʳʥʢʘ, ʩʧʨʦʩʘ ʠ ʨʝʢʣʘʤʳ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʶʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʢʨʘʪʢʦʩʨʦʯʥʦʡ, ʩʨʝʜʥʝʩʨʦʯʥʦʡ ʠ ʜʦʣʛʦʩʨʦʯʥʦʡ ʩʪʨʘʪʝʛʠʠ ʤʘʨʢʝʪʠʥʛʘ, 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʪʨʫʢʪʫʨʫ ʠ ʜʠʥʘʤʠʢʫ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ 

ʥʘ ʧʨʦʜʫʢʮʠʶ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʥʲʥʢʪʫʨʳ ʨʳʥʢʘ, ʠʟʫʯʝʥʠʝ ʩʧʨʦʩʘ ʥʘ ʧʨʦʜʫʢʮʠʶ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʜʦʣʛʦʩʨʦʯʥʳʭ, ʩʨʝʜʥʝʩʨʦʯʥʳʭ ʠ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʦʨʛʘʥʠʟʘʮʠʷ ʨʝʢʣʘʤʳ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʩʙʳʪʘ 

ʧʨʦʜʫʢʮʠʠ. 

ɿʘʜʘʯʘʤʠ ʦʪʜʝʣʘ ʩʙʳʪʘ ʷʚʣʷʶʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʠ ʟʘʢʣʶʯʝʥʠʝ 

ʜʦʛʦʚʦʨʦʚ ʥʘ ʧʦʩʪʘʚʢʫ ʧʨʦʜʫʢʮʠʠ, ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʦʚ ʧʦʩʪʘʚʢʠ ʧʨʦʜʫʢʮʠʠ ʚ 

ʩʨʦʢʠ ʠ ʧʦ ʥʦʤʝʥʢʣʘʪʫʨʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʣʶʯʝʥʥʳʤʠ ʜʦʛʦʚʦʨʘʤʠ, ʢʦʥʪʨʦʣʴ ʟʘ 

ʧʦʩʪʘʚʢʦʡ ʧʨʦʜʫʢʮʠʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʝʜʠʥʘʮʘʤʠ. 

ʉʨʝʜʘ ʧʨʷʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʢʣʶʯʘʝʪ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ 

ʥʘ ʦʧʝʨʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʠʩʧʳʪʳʚʘʶʪ ʥʘ ʩʝʙʝ ʧʨʷʤʦʝ ʞʝ ʚʣʠʷʥʠʝ ʦʧʝʨʘʮʠʡ 

ʦʨʛʘʥʠʟʘʮʠʠ. ʂ ʵʪʠʤ ʬʘʢʪʦʨʘʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʧʦʩʪʘʚʰʠʢʦʚ, ʪʨʫʜʦʚʳʝ ʨʝʩʫʨʩʳ, ʟʘʢʦʥʳ ʠ 

ʫʯʨʝʞʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʢʦʥʢʫʨʝʥʪʦʚ. 

ʇʦʜ ʩʨʝʜʦʡ ʢʦʩʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʥʠʤʘʶʪʩʷ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʝ 

ʦʢʘʟʳʚʘʪʴ ʧʨʷʤʦʛʦ ʥʝʤʝʜʣʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʧʝʨʘʮʠʠ, ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʩʢʘʟʳʚʘʶʪʩʷ 

ʥʘ ʥʠʭ. ɿʜʝʩʴ ʨʝʯʴ ʠʜʝʪ ʦ ʪʘʢʠʭ ʬʘʢʪʦʨʘʭ, ʢʘʢ ʩʦʩʪʦʷʥʠʝ ʵʢʦʥʦʤʠʢʠ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ 

ʧʨʦʛʨʝʩʩ, ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʝ ʠ ʧʦʣʠʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʚʣʠʷʥʠʝ ʛʨʫʧʧʦʚʳʭ ʠʥʪʝʨʝʩʦʚ ʠ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʙʳʪʠʷ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ.ɺʥʫʪʨʝʥʥʠʝ ʧʝʨʝʤʝʥʥʳʝ ï ʵʪʦ 

ʩʠʪʫʘʮʠʦʥʥʳʝ ʬʘʢʪʦʨʳ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʚ ʩʘʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʚʥʠʤʘʥʠʷ ʨʫʢʦʚʦʜʩʪʚʘ ï ʵʪʦ ʮʝʣʠ, ʩʪʨʫʢʪʫʨʘ, ʟʘʜʘʯʠ, ʪʝʭʥʦʣʦʛʠʷ ʠ 

ʣʶʜʠ.ʇʨʦʮʝʩʩ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʩʚʷʟʘʥ ʩ ʰʝʩʪʴʶ ʢʣʶʯʝʚʳʤʠ ʚʦʧʨʦʩʘʤʠ. 

ʆʪʚʝʪʳ ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ ʦʧʨʝʜʝʣʷʶʪ ʮʝʣʠ ʬʠʨʤʳ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʪʨʫʢʪʫʨʫ ʧʣʘʥʘ: ʚ 

ʢʘʢʦʤ ʙʠʟʥʝʩʝ ʤʳ ʥʘʭʦʜʠʤʩʷ, ʢʘʢʠʝ ʨʳʥʢʠ ʪʦʚʘʨʘ ʦʙʨʘʟʫʶʪ ʙʘʟʦʚʳʡ ʨʳʥʦʢ ʠ ʢʘʢʦʝ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʙʨʘʥʦ ʥʘ ʵʪʠʭ ʨʳʥʢʘʭ, ʢʘʢʦʚʘ ʦʙʲʝʢʪʠʚʥʘʷ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʨʳʥʢʦʚ ʪʦʚʘʨʘ ʠ ʢʘʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʫʛʨʦʟʳ ʩʚʷʟʘʥʥʳ ʩ ʥʠʤʠ, ʚ ʯʝʤ 

ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʠʨʤʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʳʥʢʘʤ ʪʦʚʘʨʘ, ʝʝ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ 

ʩʪʦʨʦʥʳ ʠ ʝʝ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʠʤʫʱʝʩʪʚʦ, ʢʘʢʫʶ ʩʪʨʘʪʝʛʠʶ ʦʭʚʘʪʘ ʠ ʨʘʟʚʠʪʠʷ ʠʟʙʨʘʪʴ ʠ 

ʢʘʢʦʚ ʜʦʣʞʝʥ ʙʳʪʴ ʫʨʦʚʝʥʴ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʠʪʷʟʘʥʠʡ ʥʘ ʪʦʚʘʨʥʳʭ ʨʳʥʢʘʭ, ʚʭʦʜʷʱʠʭ ʚ 

ʧʦʨʪʬʝʣʴ ʬʠʨʤʳ, ʢʘʢ ʚʳʙʨʘʥʥʳʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʮʝʣʠ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʢʦʤʧʣʝʢʩ 

ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ: ʪʦʚʘʨ, ʩʙʳʪ, ʮʝʥʘ ʠ ʢʦʤʤʫʥʠʢʘʮʠʷ. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʦʙʫʶ ʬʦʨʤʫ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʨʠʷʪʠʷ ʠ ʝʛʦ 

ʩʪʨʫʢʪʫʨʥʳʭ ʟʚʝʥʴʝʚ ʥʘ ʦʧʨʝʜʝʣʥʥʳʡ (ʢʘʣʝʥʜʘʨʥʳʡ) ʧʝʨʠʦʜ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʴʶ ʝʛʦ 
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ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʝʩʫʨʩʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ.ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʡ ʪʦʨʛʦʚʣʠ ʧʨʠʤʝʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ: ʥʦʨʤʘʪʠʚʥʳʡ, ʨʘʩʯʝʪʥʦ-

ʘʥʘʣʠʪʠʯʝʩʢʠʡ, ʙʘʣʘʥʩʦʚʳʡ, ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ.ʇʣʘʥʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʝʪ 

ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: ʦʨʠʝʥʪʠʨʫʝʪ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʤʳʰʣʝʥʠʝ; 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʯʝʪʢʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʜʝʡʩʪʚʠʡ, ʧʨʝʜʧʨʠʥʠʤʘʝʤʳʭ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʩʦʛʣʘʩʦʚʘʥʠʶ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ ʠ ʦʪʜʝʣʴʥʳʭ ʝʛʦ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ; ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʢʦʥʪʨʦʣʝʤ ʟʘ ʠʭ ʜʠʥʘʤʠʢʦʡ; ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʩʚʦʡ ʧʦʪʝʥʮʠʘʣ 

ʠ ʩʦʦʪʥʝʩʪʠ ʝʛʦ ʩ ʧʦʩʪʘʥʘʚʣʝʥʥʳʤʠ ʮʝʣʷʤʠ; ʜʝʣʘʝʪ ʧʨʝʜʧʨʠʷʪʠʝ ʙʦʣʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʤ ʢ 

ʚʥʝʟʘʧʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ; ʚʳʷʚʣʷʝʪ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ; ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʚʩʝʤʠ ʜʦʣʞʥʦʩʪʥʳʤʠ 

ʣʠʮʘʤʠ ʠ ʫʨʦʚʝʥʴ ʠʭ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ; ʧʦʟʚʦʣʷʝʪ ʧʝʨʩʦʥʘʣʫ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʠ ʠ ʪʘʢʪʠʢʠ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʠ ʪʝʢʫʱʝʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʯʪʦ 

ʨʦʞʜʘʝʪ ʜʫʭ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ. 
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ʂʆʄʄʋʅʀʂɸʎʀʆʅʅɸʗ ʂʆʄʇɽʊɽʅʊʅʆʉʊʔ ï ʂɸʂ ʌɸʂʊʆʈ 

ʕʌʌɽʂʊʀɺʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ʂʆʅʉʋʃʔʊɸʅʊɸ ɺ ʉʀʉʊɽʄɽ 

ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʆɻʆ ʂʆʅʉʋʃʔʊʀʈʆɺɸʅʀʗ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʚʘʞʥʦʩʪʴ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʢʦʥʩʫʣʴʪʘʥʪʘ ʚ ʩʠʩʪʝʤʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʩʫʣʴʪʘʥʪ, ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ.  

 ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ ʘʫʳʣʰʘʨʫʘʰʳʣʳסʳ ʙʦʡʳʥʰʘ ʢʝשʝʩ ʙʝʨʫ ʞװʡʝʩʽʥʜʝʛʽ 

ʢʝשʝʩʰʽʥʽש ʢʦʤʤʫʥʠʢʘʮʠʷʣʳײץ ץʟʳʨʝʪʪʽʣʽʛʽʥʽש ʤʘשʳʟʜʳʣʳסʳ ʩʠʧʘʪʪʘʣʘʜʳ. 

  ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʢʝשʝʩʰʽ, ʢʦʤʤʫʥʠʢʘʮʠʷʣʳײץ ץʟʳʨʝʪʪʽʣʽʢ, ʘʫʳʣʰʘʨʫʘʰʳʣʳסʳ 

ʙʦʡʳʥʰʘ ʢʝשʝʩ ʙʝʨʫ, ʪʠʽʤʜʽʣʽʢ.   

Abstract. In this article are described the importance of the consultant's communication 

competence in the agricultural extension system. 

Key words: consultant, communication competence, agricultural extension, efficiency. 

 

ʏʝʣʦʚʝʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ ʥʝʤʳʩʣʠʤʦ ʚʥʝ ʦʙʱʝʥʠʷ. ʆʙʱʘʝʪʩʷ ʚʩʝʛʜʘ ʜʝʷʪʝʣʴʥʳʡ 

ʯʝʣʦʚʝʢ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʧʝʨʝʩʝʢʘʝʪʩʷ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʜʨʫʛʠʭ ʣʶʜʝʡ. ʆʙʱʝʥʠʝ 

ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʦʙʱʝʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʦʙʦʛʘʪʠʪʴ ʝʸ ʥʦʚʳʤʠ ʩʚʷʟʷʤʠ ʠ 
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ʦʪʥʦʰʝʥʠʷʤʠ ʤʝʞʜʫ ʣʶʜʴʤʠ. ʏʝʣʦʚʝʢ ʩ ʤʦʤʝʥʪʘ ʨʦʞʜʝʥʠʷ ʦʙʱʘʝʪʩʷ ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ, 

ʥʦ ʧʦʨʦʡ ʣʶʜʠ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʚʳʩʦʢʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ ʚ ʠʟʫʯʝʥʠʠ ʷʚʣʝʥʠʡ 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʤʠʨʘ, ʦʢʘʟʳʚʘʶʪʩʷ ʙʝʩʧʦʤʦʱʥʳʤʠ ʚ ʦʙʣʘʩʪʠ ʤʝʞʣʠʯʥʦʩʪʥʳʭ ʦʪʥʦʰʝʥʠʡ, 

ʧʦʵʪʦʤʫ ʯʝʣʦʚʝʢ ʜʦʣʞʝʥ ʠʟʫʯʘʪʴ ʧʨʘʚʠʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʣʶʜʴʤʠ, ʯʪʦʙʳ ʩʪʘʪʴ 

ʩʦʮʠʘʣʴʥʦ ʧʦʣʥʦʧʨʘʚʥʳʤ ʯʣʝʥʦʤ ʦʙʱʝʩʪʚʘ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʦʙʱʝʥʠʝ ʙʫʜʝʪ 

ʵʬʬʝʢʪʠʚʥʦ ʣʠʰʴ ʪʦʛʜʘ, ʢʦʛʜʘ ʣʶʜʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʢʦʤʧʝʪʝʥʪʥʳ ʚ 

ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ. ɺ ʩʘʤʦʤ ʦʙʱʝʤ ʧʣʘʥʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʚ ʦʙʱʝʥʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʨʘʟʚʠʪʠʝ ʘʜʝʢʚʘʪʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʯʝʣʦʚʝʢʘ ʚ ʩʘʤʦʤ ʩʝʙʝ, ʩʦʙʩʪʚʝʥʥʦʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ 

ʧʦʪʝʥʮʠʘʣʝ, ʧʦʪʝʥʮʠʘʣʝ ʧʘʨʪʥʝʨʘ, ʚ ʩʠʪʫʘʮʠʠ ʠ ʟʘʜʘʯʝ. 

ʂʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʥʪʘʢʪʳ ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʭʘʨʘʢʪʝʨʥʦ 

ʜʦʩʪʠʞʝʥʠʝ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ ʧʘʨʪʥʝʨʦʚ, ʣʫʯʰʝʝ ʧʦʥʠʤʘʥʠʝ ʩʠʪʫʘʮʠʠ ʠ ʧʨʝʜʤʝʪʘ 

ʦʙʱʝʥʠʷ (ʜʦʩʪʠʞʝʥʠʝ ʙʦʣʴʰʝʡ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ ʧʦʥʠʤʘʥʠʠ ʩʠʪʫʘʮʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ ʩ ʦʧʪʠʤʘʣʴʥʳʤ ʨʘʩʭʦʜʦʚʘʥʠʝʤ 

ʨʝʩʫʨʩʦʚ). ʂʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʠʩʪʝʤʘ ʚʥʫʪʨʝʥʥʠʭ 

ʨʝʩʫʨʩʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʢʨʫʛʝ ʩʠʪʫʘʮʠʡ ʤʝʞʣʠʯʥʦʩʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [2].  

ʂʦʥʩʫʣʴʪʘʥʪ ʚ ʩʠʩʪʝʤʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ ʩʪʦʠʪ ʚ ʮʝʥʪʨʝ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʙʱʝʩʪʚʝ, ʘ ʟʥʘʯʠʪ, ʝʛʦ ʢʦʤʤʫʥʠʢʘʪʠʚʥʫʶ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ. ʉʘʤʦ ʧʦʥʷʪʠʝ çʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴè 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʪʘʢʦʡ ʫʨʦʚʝʥʴ ʦʙʫʯʝʥʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩ ʦʢʨʫʞʘʶʱʠʤʠ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʚ ʨʘʤʢʘʭ ʩʚʦʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʫʩʧʝʰʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ 

ʚ ʦʙʱʝʩʪʚʝ. ʆʥʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʘʣʠʯʠʝ ʞʠʟʥʝʥʥʦʛʦ ʦʧʳʪʘ, ʵʨʫʜʠʮʠʠ, ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʠ 

ʪ.ʧ. ɺ ʢʘʯʝʩʪʚʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚ ʢʦʤʤʫʥʠʢʘʪʠʚʥʫʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʚʢʣʶʯʘʶʪ 

ʢʦʤʤʫʥʠʢʘʙʝʣʴʥʦʩʪʴ (ʩʧʦʩʦʙʥʦʩʪʴ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʥʪʘʢʪʳ 

ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ), ʚʣʘʜʝʥʠʝ ʩʤʳʩʣʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʫʤʝʥʠʝ ʦʧʝʨʠʨʦʚʘʪʴ ʝʶ. 

ʇʦʩʣʝʜʥʝʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʙʱʫʶ ʵʨʫʜʠʮʠʶ ʫʧʨʘʚʣʝʥʮʘ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʬʝʨʳ ʝʛʦ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴʶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʘ ʧʨʦʙʣʝʤʘ 

ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ ʠ ʧʘʨʪʥʝʨʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʪʘʢ ʢʘʢ ʨʘʟʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʢʘʢʠʭ-ʣʠʙʦ 

ʷʚʣʝʥʠʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ, ʥʘʧʨʠʤʝʨ, ʢ ʥʝʚʝʨʥʦʤʫ ʠʩʪʦʣʢʦʚʘʥʠʶ ʩʢʘʟʘʥʥʦʛʦ, ʘ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢ ʥʝʦʙʦʩʥʦʚʘʥʥʳʤ ʨʝʰʝʥʠʷʤ ʠ ʥʝʩʦʛʣʘʩʦʚʘʥʥʳʤ ʜʝʡʩʪʚʠʷʤ. ʇʦʵʪʦʤʫ, 

ʦʪʤʝʯʘʝʪʩʷ ʦʩʦʙʘʷ ʨʦʣʴ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʚ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʝ ʢʦʥʩʫʣʴʪʘʥʪʘ. 

ʂʦʥʩʫʣʴʪʘʥʪ ʀʂʉ ʧʨʦʚʦʜʠʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ, ʚʳʜʘʚʘʷ ʠ, ʠʥʦʛʜʘ, 

ʧʦʩʳʣʘʷ ʠʥʬʦʨʤʘʮʠʶ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʶ.  

ʈʘʙʦʪʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʦʡ ʩʣʫʞʙʝ ʩʪʨʦʠʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʭ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʧʨʠʥʮʠʧʘʭ:  

1) ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷ ʥʫʞʥʦ ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʦ ʥʦʚʳʭ ʠʜʝʷʭ, ʪʝʭʥʦʣʦʛʠʷʭ, 

ʚʦʟʤʦʞʥʦʩʪʷʭ;  

2) ʢʦʤʤʫʥʠʢʘʮʠʠ ʜʦʣʞʥʳ ʥʘʯʠʥʘʪʴʩʷ ʩ ʚʳʨʘʞʝʥʠʷ ʥʫʞʜ, ʞʝʣʘʥʠʡ, ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷ;  

3) ʩʦʦʙʱʝʥʠʝ ʜʦʣʞʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʥʫʞʜʘʤ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤ ʩʝʣʴʩʢʦʛʦ 

ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷ;  

4) ʜʣʷ ʜʦʚʝʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʜʝʡ ʜʦ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩʣʝʜʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʥʦʛʠʝ ʢʘʥʘʣʳ ʢʦʤʤʫʥʠʢʘʮʠʡ;  

5) ʚʩʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʫʨʦʚʥʶ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʝʩʫʨʩʘʤʠ ʠ ʪʨʝʙʫʶʪ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʢ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʤʦʪʠʚʘʮʠʠ [1]. 

"ʏʝʤ ʨʘʙʦʪʘʝʪ", ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢʦʥʩʫʣʴʪʘʥʪ - ʩʚʦʠʤʠ "ʠʥʩʪʨʫʤʝʥʪʘʤʠ" (ʪ.ʝ. 

ʤʝʪʦʜʘʤʠ, ʟʥʘʥʠʷʤʠ, ʥʘʚʳʢʘʤʠ) ʠʣʠ ʣʠʯʥʦʩʪʴʶ? ʂʘʢʦʡ ʠʟ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʙʦʣʝʝ ʟʥʘʯʠʤ ʚ 
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ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʝ? ʉʫʱʝʩʪʚʫʝʪ ʣʠ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʚʳʢʦʚ ʢʦʥʩʫʣʴʪʘʥʪʘ?  

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʦʙʱʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʥʩʫʣʴʪʘʥʪʫ. 

 ʂʚʘʣʠʬʠʢʘʮʠʷ ʢʦʥʩʫʣʴʪʘʥʪʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ:  

¶ ʟʥʘʥʠʷ, ʪ.ʝ. ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʠ ʩʚʦʙʦʜʥʘʷ ʦʨʠʝʥʪʘʮʠʷ ʚ ʩʠʩʪʝʤʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠʩʪʠʥ, ʬʘʢʪʦʚ, ʥʦʨʤ;  

¶ ʠʩʢʫʩʩʪʚʦ, ʪ.ʝ. ʢʦʤʧʣʝʢʩ ʥʝʬʦʨʤʘʣʠʟʫʝʤʳʭ ʧʨʠʝʤʦʚ, ʨʝʘʢʮʠʡ, ʘ ʪʘʢʞʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʠʥʪʫʠʮʠʷ;  

¶ ʨʝʤʝʩʣʦ, ʪ.ʝ. ʚʣʘʜʝʥʠʝ ʪʝʭʥʠʢʦʡ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ 

ʢʦʥʩʫʣʴʪʘʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ ʠ ʦʧʝʨʘʮʠʡ: ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʠ ʘʥʘʣʠʟ, ʥʦʚʝʡʰʠʝ ʪʝʥʜʝʥʮʠʠ 

ʚ ʧʨʘʢʪʠʢʝ ʫʧʨʘʚʣʝʥʠʷ.  

ʉʪʨʫʢʪʫʨʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʢʦʥʩʫʣʴʪʘʥʪʘ ʩʦʩʪʘʚʣʷʶʪ ʢʦʤʧʝʪʝʥʮʠʠ 

ʠ ʫʩʪʘʥʦʚʢʠ. ʉʨʝʜʠ ʥʠʭ:  

1. ʊʝʭʥʠʯʝʩʢʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ - ʫʤʝʥʠʝ ʢʦʥʩʫʣʴʪʘʥʪʘ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʮʝʣʴ, 

ʚʳʨʘʙʦʪʘʥʥʫʶ ʩ ʟʘʢʘʟʯʠʢʦʤ, ʚ ʩʠʩʪʝʤʫ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ, ʨʝʰʠʪʴ ʠʭ ʧʨʘʢʪʠʯʝʩʢʠ;  

2. ʄʝʞʣʠʯʥʦʩʪʥʘʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ - ʨʘʟʚʠʪʳʝ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʥʘʚʳʢʠ, ʚʝʨʙʘʣʴʥʳʝ ʠ ʥʝʚʝʨʙʘʣʴʥʳʝ, ʧʦʥʠʤʘʥʠʝ ʤʦʪʠʚʦʚ ʧʦʚʝʜʝʥʠʷ 

ʜʨʫʛʠʭ ʣʶʜʝʡ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʩʦʟʥʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʣʠʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʫʩʪʘʥʦʚʦʢ;  

3. ʂʦʥʪʝʢʩʪʫʘʣʴʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ - ʚʣʘʜʝʥʠʝ ʩʦʮʠʘʣʴʥʳʤ ʢʦʥʪʝʢʩʪʦʤ, 

ʢʦʥʩʫʣʴʪʘʥʪ ʜʦʣʞʝʥ ʦʩʦʟʥʘʚʘʪʴ, ʛʜʝ ʠ ʩ ʢʝʤ ʦʥ ʨʘʙʦʪʘʝʪ, ʥʝ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ 

ʚʣʘʜʝʪʴ ʩʘʤʠʤ ʧʨʝʜʤʝʪʦʤ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ;  

4. ɸʜʘʧʪʠʚʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ - ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʚʠʜʝʪʴ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ 

ʠʟʤʝʥʝʥʠʷ, ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʧʨʘʢʪʠʢʠ;  

5. ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ - ʚʣʘʜʝʥʠʝ ʪʝʤʠ ʦʩʥʦʚʘʤʠ ʟʥʘʥʠʷ, ʥʘ 

ʢʦʪʦʨʳʭ ʙʘʟʠʨʫʝʪʩʷ ʝʛʦ ʧʨʘʢʪʠʢʘ;  

6. ʀʥʪʝʛʨʘʪʠʚʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ - ʫʤʝʥʠʝ ʜʘʚʘʪʴ ʠʥʬʦʨʤʘʪʠʚʥʳʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʦʮʝʥʢʠ, ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ, ʨʝʰʘʪʴ ʚʦʟʥʠʢʘʶʱʠʝ 

ʧʨʦʙʣʝʤʳ ʠ ʨʘʩʩʪʘʚʣʷʪʴ ʧʨʠʦʨʠʪʝʪʳ [1]. 

ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʦʥʘ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʟʘʪʨʘʛʠʚʘʝʪ ʚʩʝ ʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʪʨʫʜʘ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʢʣʘʩʩʘ çʯʝʣʦʚʝʢ ï ʯʝʣʦʚʝʢè, ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʛʣʘʚʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʤʝʥʝʥʦ ʢʘʢʠʤʠ-ʣʠʙʦ ʜʨʫʛʠʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʠ ʙʝʟ ʢʦʪʦʨʦʛʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʦʩʪʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ. 

ʂʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʟʫʣʴʪʘʪʘ (ʧʨʦʜʫʢʪʘ) ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɹʦʣʴʰʠʥʩʪʚʦ ʫʯʝʥʳʭ ʩʯʠʪʘʝʪ, ʯʪʦ ʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦʡ ʩʝʥʩʠʪʠʚʥʦʩʪʠ, ʩʦʮʠʘʣʴʥʦʡ 

ʥʘʙʣʶʜʘʪʝʣʴʥʦʩʪʠ, ʧʘʤʷʪʠ ʠ ʤʳʰʣʝʥʠʷ (ʧʦʥʠʤʘʥʠʷ), ʚʦʦʙʨʘʞʝʥʠʷ, ʧʨʦʷʚʣʷʶʱʠʭʩʷ 

ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʚ ʨʝʬʣʝʢʩʠʚʥʦʩʪʠ, ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʦʪʟʳʚʯʠʚʦʩʪʠ (ʵʤʧʘʪʠʠ) ʠ ʪ.ʜ.; 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ 

ʜʠʩʮʠʧʣʠʥ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʫʤʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʩʧʝʰʥʦʩʪʴ ʢʦʤʤʫʥʠʢʘʮʠʡ (ʚʣʘʜʝʪʴ 

ʩʦʮʠʘʣʴʥʦʡ ʧʝʨʮʝʧʮʠʝʡ, ʧʦʥʠʤʘʪʴ, ʘ ʥʝ ʪʦʣʴʢʦ ʚʠʜʝʪʴ; çʧʦʜʘʚʘʪʴ ʩʝʙʷè ʚ ʦʙʱʝʥʠʠ; 

ʦʧʪʠʤʘʣʴʥʦ ʩʪʨʦʠʪʴ ʩʚʦʶ ʨʝʯʴ ʚ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ, ʪ.ʝ. ʚʣʘʜʝʪʴ ʫʤʝʥʠʷʤʠ ʨʝʯʝʚʦʛʦ 

ʠ ʥʝʨʝʯʝʚʦʛʦ ʢʦʥʪʘʢʪʘ . 

ʇʝʨʚʘʷ ʩʫʱʝʩʪʚʝʥʥʘʷ ʧʦʧʳʪʢʘ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʟʥʘʥʠʡ ʠ 

ʣʠʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʬʝʩʩʠʠ ʢʦʥʩʫʣʴʪʘʥʪʘ ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ 

ʚ 1957 ʛ. ɸʤʝʨʠʢʘʥʩʢʦʡ ʘʩʩʦʮʠʘʮʠʝʡ ʢʦʥʩʫʣʴʪʘʥʪʦʚ (ɸʂʄɽ). ʆʙʦʙʱʝʥʥʳʡ ʧʝʨʝʯʝʥʴ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʥʩʫʣʴʪʘʥʪʫ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʄ. ʂʫʙʨʦʤ (ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʪʨʫʜʘ):  
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ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ: ʩʧʦʩʦʙʥʦʩʪʴ ʥʘʙʣʶʜʘʪʴ, ʩʫʤʤʠʨʦʚʘʪʴ, ʦʪʙʠʨʘʪʴ ʠ 

ʦʮʝʥʠʚʘʪʴ ʬʘʢʪʳ; ʟʜʨʘʚʳʝ ʩʫʞʜʝʥʠʷ; ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʠʥʪʝʟʫ ʠ ʦʙʦʙʱʝʥʠʶ; ʪʚʦʨʯʝʩʢʦʝ 

ʚʦʦʙʨʘʞʝʥʠʝ, ʦʨʠʛʠʥʘʣʴʥʦʝ ʤʳʰʣʝʥʠʝ;  

ʉʧʦʩʦʙʥʦʩʪʴ ʧʦʥʠʤʘʪʴ ʣʶʜʝʡ ʠ ʨʘʙʦʪʘʪʴ ʩ ʥʠʤʠ: ʫʚʘʞʝʥʠʝ ʢ ʤʥʝʥʠʷʤ ʜʨʫʛʠʭ 

ʣʶʜʝʡ, ʪʝʨʧʠʤʦʩʪʴ; ʣʝʛʢʦʩʪʴ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʠ ʧʦʜʜʝʨʞʘʥʠʠ ʢʦʥʪʘʢʪʦʚ; ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʝʜʚʦʩʭʠʱʘʪʴ ʠ ʦʮʝʥʠʚʘʪʴ ʯʝʣʦʚʝʯʝʩʢʠʝ ʨʝʘʢʮʠʠ; ʫʤʝʥʠʝ ʚʝʩʪʠ ʧʠʩʴʤʝʥʥʦʝ ʠ ʫʩʪʥʦʝ 

ʦʙʱʝʥʠʝ; ʩʧʦʩʦʙʥʦʩʪʴ ʫʙʝʜʠʪʴ ʠ ʩʦʟʜʘʪʴ ʤʦʪʠʚʳ ʜʣʷ ʜʝʡʩʪʚʠʡ;  

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʠ ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʟʨʝʣʦʩʪʴ: ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʧʦʚʝʜʝʥʠʠ ʠ 

ʜʝʡʩʪʚʠʷʭ; ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʜʘʚʣʝʥʠʶ ʠʟʚʥʝ ʠ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʥʝʫʚʝʨʝʥʥʦʩʪʴʶ; 

ʩʘʤʦʢʦʥʪʨʦʣʴ ʚʦ ʚʩʝʭ ʩʠʪʫʘʮʠʷʭ; ʛʠʙʢʦʩʪʴ ʠ ʘʜʘʧʪʠʨʫʝʤʦʩʪʴ ʢ ʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ;  

ʃʠʯʥʘʷ ʥʘʧʦʨʠʩʪʦʩʪʴ ʠ ʠʥʠʮʠʘʪʠʚʘ: ʥʫʞʥʘʷ ʩʪʝʧʝʥʴ ʩʘʤʦʫʚʝʨʝʥʥʦʩʪʠ; ʟʜʦʨʦʚʦʝ 

ʯʝʩʪʦʣʶʙʠʝ; ʜʫʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ; ʤʫʞʝʩʪʚʦ, ʠʥʠʮʠʘʪʠʚʘ ʠ ʩʘʤʦʦʙʣʘʜʘʥʠʝ ʚ 

ʜʝʡʩʪʚʠʠ;  

ʕʪʠʢʘ ʠ ʯʝʩʪʥʦʩʪʴ: ʠʩʢʨʝʥʥʝʝ ʞʝʣʘʥʠʝ ʧʦʤʦʯʴ ʜʨʫʛʠʤ; ʠʩʢʣʶʯʠʪʝʣʴʥʘʷ ʯʝʩʪʥʦʩʪʴ; 

ʩʧʦʩʦʙʥʦʩʪʴ ʦʩʦʟʥʘʪʴ ʛʨʘʥʠʮʳ ʩʦʙʩʪʚʝʥʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ; ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʟʥʘʚʘʪʴ 

ʦʰʠʙʢʠ ʠ ʠʟʚʣʝʢʘʪʴ ʫʨʦʢʠ ʠʟ ʥʝʫʜʘʯ;  

ʌʠʟʠʯʝʩʢʦʝ ʠ ʫʤʩʪʚʝʥʥʦʝ ʟʜʦʨʦʚʴʝ: ʩʧʦʩʦʙʥʦʩʪʴ ʧʝʨʝʥʦʩʠʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʨʘʙʦʯʠʝ ʠ ʙʳʪʦʚʳʝ ʥʘʛʨʫʟʢʠ ʢʦʥʩʫʣʴʪʘʥʪʦʚ ʧʦ ʚʦʧʨʦʩʘʤ ʫʧʨʘʚʣʝʥʠʷ [3].  

ʆʩʥʦʚʥʦʡ "ʠʥʩʪʨʫʤʝʥʪ" ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ - ʩʘʤ ʢʦʥʩʫʣʴʪʘʥʪ. ʀʤʝʥʥʦ 

ʯʝʨʝʟ ʥʝʛʦ ʢʣʠʝʥʪ ʧʦʣʫʯʘʝʪ ʪʫ ʥʝʦʙʭʦʜʠʤʫʶ ʝʤʫ ʧʦʤʦʱʴ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ. 

ɹʝʟʫʩʣʦʚʥʦ, ʢʦʥʩʫʣʴʪʘʪʠʚʥʳʡ ʧʨʦʮʝʩʩ, ʝʛʦ ʛʣʫʙʠʥʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʤʝʪʦʜʠʢʠ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʥ ʧʨʦʚʦʜʠʪʩʷ, ʘʪʤʦʩʬʝʨʘ, ʢʦʪʦʨʫʶ ʦʥ ʧʨʠʚʥʦʩʠʪ ʚ ʢʣʠʝʥʪʩʢʫʶ 

ʦʨʛʘʥʠʟʘʮʠʶ, ʩʣʦʚʦʤ, ʚʩʝ - ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪʩʷ ʩʘʤʦʡ ʣʠʯʥʦʩʪʴʶ 

ʢʦʥʩʫʣʴʪʘʥʪʘ.  

ʇʦʜʭʦʜʳ ʢ ʪʦʤʫ, ʯʪʦ ʜʦʣʞʝʥ ʫʤʝʪʴ ʢʦʥʩʫʣʴʪʘʥʪ, ʢʘʢʦʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʦʡ 

ʠ ʧʨʘʢʪʠʯʝʩʢʠʤ ʦʧʳʪʦʤ ʦʥ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʜʣʷ ʫʩʧʝʰʥʦʡ ʨʘʙʦʪʳ, ʚʳʟʳʚʘʶʪ ʤʥʦʞʝʩʪʚʦ 

ʜʠʩʢʫʩʩʠʡ.  

ʆʙʦʙʱʘʷ ʠʟʣʦʞʝʥʥʦʝ, ʜʫʤʘʝʪʩʷ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧʳ ʟʥʘʥʠʡ ʠ 

ʥʘʚʳʢʦʚ ʢʦʥʩʫʣʴʪʘʥʪʘ:  

ʇʨʝʜʤʝʪʥʳʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʪʦ ʝʩʪʴ ʪʦ, ʚ ʯʝʤ ʩʦʙʩʪʚʝʥʥʦ ʢʦʥʩʫʣʴʪʘʥʪ ʤʦʞʝʪ 

ʥʘʟʚʘʪʴ ʩʝʙʷ ʵʢʩʧʝʨʪʦʤ; 

ʉʦʙʩʪʚʝʥʥʦ, ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʳʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ - ʪʦ ʝʩʪʴ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, 

ʢʘʩʘʶʱʠʝʩʷ ʧʨʦʮʝʩʩʘ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʥʘʚʳʢʠ ʜʠʘʛʥʦʩʪʠʢʠ ʩʠʪʫʘʮʠʠ, 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʚʳʨʘʙʦʪʢʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʚʥʝʜʨʝʥʠʷ ʠʭ, ʨʘʙʦʪʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʪ.ʜ.  

ʅʘʚʳʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʣʶʜʴʤʠ - ʫʤʝʥʠʝ ʩʣʫʰʘʪʴ ʠ ʩʣʳʰʘʪʴ, ʪʝʭʥʠʢʠ 

ʧʦʩʪʘʥʦʚʢʠ ʚʦʧʨʦʩʦʚ, ʥʘʚʳʢʠ ʚʝʜʝʥʠʷ ʛʨʫʧʧʦʚʳʭ ʜʠʩʢʫʩʩʠʡ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ ʠ ʪ.ʜ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʧʝʨʚʠʯʥʦ, ʘ ʯʪʦ ʚʪʦʨʠʯʥʦ ʚ ʝʛʦ ʨʘʙʦʪʝ, ʥʘ ʥʘʰ 

ʚʟʛʣʷʜ, ʥʝ ʩʦʚʩʝʤ ʚʦʟʤʦʞʥʦ. ʉʦʦʪʥʦʰʝʥʠʝ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʜʦʣʞʥʦ ʙʳʪʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʦ, ʪʝʭʥʠʢʠ ʠ ʤʝʪʦʜʠʢʠ ʝʛʦ ʨʘʙʦʪʳ ʜʦʣʞʥʳ 

ʩʦʯʝʪʘʪʴʩʷ ʩ ʢʘʯʝʩʪʚʘʤʠ ʣʠʯʥʦʩʪʠ, ʜʘ ʠ ʩʘʤ ʢʦʥʩʫʣʴʪʘʥʪ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ 

ʨʘʟʚʠʪʠʠ. 
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TRENDS IN SOCIAL ADVERTISING IN PUBLIC ADMINISTRATION  

  

 Abstract. The article describes the concept of social advertising. ɸlso defines the 

mission of social advertising and its main directions for the development of the social advertising 

market. A brief outline of the social advertising history is given and the importance of 

entrepreneurs' participation in social advertising is shown. 

 Key words: advertising, social advertising, social values, civil society, government, 

government, social problems.  

 ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʢʦʥʮʝʧʮʠʷ ʩʦʮʠʘʣʴʥʦʡ ʨʝʢʣʘʤʳ. ʊʘʢʞʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʠʩʩʠʷ ʩʦʮʠʘʣʴʥʦʡ ʨʝʢʣʘʤʳ ʠ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ 

ʩʦʮʠʘʣʴʥʦʡ ʨʝʢʣʘʤʳ. ɼʘʝʪʩʷ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʪʦʨʠʠ ʩʦʮʠʘʣʴʥʦʡ ʨʝʢʣʘʤʳ ʠ 

ʧʦʢʘʟʘʥʘ ʚʘʞʥʦʩʪʴ ʫʯʘʩʪʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʚ ʩʦʮʠʘʣʴʥʦʡ ʨʝʢʣʘʤʝ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʣʘʤʘ, ʩʦʮʠʘʣʴʥʘʷ ʨʝʢʣʘʤʘ, ʩʦʮʠʘʣʴʥʳʝ ʮʝʥʥʦʩʪʠ, 

ʛʨʘʞʜʘʥʩʢʦʝ ʦʙʱʝʩʪʚʦ, ʧʨʘʚʠʪʝʣʴʩʪʚʦ, ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ. 

 ɸשʜʘʪʧʘ. ʄʘץʘʣʘ ᴅʣʝʫʤʝʪʪʽʢ ʞʘʨʥʘʤʘ ʪײʞʳʨʳʤʜʘʤʘʩʳʥ ʩʠʧʘʪʪʘʡʜʳ. ʉʦʥʳʤʝʥ 

 שʳʥ ʜʘʤʳʪʫʜʳסʘʪʘʨ ᴅʣʝʫʤʝʪʪʽʢ ʞʘʨʥʘʤʘ ʤʠʩʩʠʷʩʳʥ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʞʘʨʥʘʤʘ ʥʘʨʳץ

ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳʥ ʘʡץʳʥʜʘʡʜʳ. ᴄʣʝʫʤʝʪʪʽʢ ʞʘʨʥʘʤʘ ʪʘʨʠʭʳʥʳץ שʳʩץʘʰʘ ʩʠʧʘʪʪʘʤʘʩʳ 

ʙʝʨʽʣʛʝʥ ʞᴅʥʝ ʢᴅʩʽʧʢʝʨʣʝʨʜʽש ᴅʣʝʫʤʝʪʪʽʢ ʞʘʨʥʘʤʘסʘ ץʘʪʳʩʫʳʥʳש ʤʘשʳʟʜʳʣʳסʳ 

ʢᴇʨʩʝʪʽʣʛʝʥ. 

 ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʞʘʨʥʘʤʘ, ᴅʣʝʫʤʝʪʪʽʢ ʞʘʨʥʘʤʘ, ᴅʣʝʫʤʝʪʪʽʢ ײץʥʜʳʣʳץʪʘʨ, ʘʟʘʤʘʪʪʳץ 

 .ʢʽʤʝʪ, ᴅʣʝʫʤʝʪʪʽʢ ʤᴅʩʝʣʝʣʝʨװ ,ʘʤסʦץ

 

Advertising has firmly entered the life of modern society. We encounter it everywhere: 

on the way to work or study, sitting at home in front of the TV, listening to the radio, wherever 

we are, we see or hear advertisements [1]. One of the main subjects in the formation of social 

advertising is the state. It establishes rules - the laws regulating social advertising from the 

moment of creation to its promotion into society, because it is the state that is responsible for 

caring for citizens, educating them, and, consequently, disseminating socially significant 

information. The tasks of social advertising are formulated as follows: shaping public opinion, 

drawing attention to pressing issues of public life and changing the model of human                  

behavior [2]. 

Advertising increasingly began to be used to address the acute social problems that arise 

in modern society. Social advertising today goes beyond economic objectives and aims at 

achieving more harmonious relations in the society, popularizing a healthy lifestyle, supporting 

unprotected strata of the population, fighting poverty, crime, environmental pollution and many 

other equally important goals [3]. In addition, social advertising can never be placed on one 

stand, leaflet, etc. with commercial advertising. And its last minus can be considered the fact that 

it will not be possible to evaluate its effectiveness. 

The theoretical basis of the article was the works of domestic and foreign scientists and 

the conclusions contained therein on the following issues: 

- The role of communication in the development of the information society (E. Giddens, 

N. Luman, F. Uebster, D. Bell, M. Kastels, N. Viner); 

- Advertising and people (G.M. Maklyuen, F. Uebster, J. Briant, R. Harris, L.N. 

Fedotova, F.I. Sharkov, A.A. Romanov, O.A. Feofanov); 



ʄʘʪʝʨʠʘʣʳ  XLII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ                    

ʥʘ ʪʝʤʫ çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘ», 18. 04. 2018 ʛ., ʊʦʤ 2 
 

 

 

181 
 

- Social advertising, social, historical and cultural factors (V.V. Uchenova, V.A. 

Evstafiev, N. Ghagan, R.V. Krupnov); 

- Advertising, social processes and connection practices (O.O. Savelieva, F. Kotler, A.R. 

Andreasen, R. Barta, J. Meyers, D.A. Aaker, M. Shadson, J. Dyer, V. Lace and S. Dzhelli); 

- Social policy and social advertising (V.N. Yarskaya, A.F. Xramcov, E.L. Xolostova, 

L.I. Yakobson, M. Xill, R. Barker). 

According to the author E. Giddens, ñSocial advertising is a kind of communication, 

focused on drawing attention to the most pressing problems of society and its moral values, 

aimed at actualization of problems of societyò [4]. 

Consequently, the purpose of this article is to describe the concept of social advertising 

and its mission and direction of development of the social advertising market [5]. 

Social advertising can play the most important role in the implementation of the social 

policy of the state, which is expedient to understand how the activities of state and public 

institutions harmonize the interests of various social groups and socio-territorial communities in 

all spheres of human life, ensuring the coordination of the interests of these groups with the 

interests of the individual and the long-term goals of society as a whole. 

The mission of social advertising is to change the behavioral model of society. The goal 

of social advertising is "to change the attitude of the public to any problem, and in the long term 

- to create new social values [6]. It is designed to promote a certain way of life and encourage 

specific actions. 

It should be emphasized that it is the integrative understanding of social policy that 

allows one to show most fully the unity of the problem field of social policy and social 

advertising. Since integrative reading of social policy emphasizes two principles: the prevention 

of social risks and the activation of human resources. These aspects are also the main themes of 

social advertising communications around the world. 

The task of government bodies in the context of economic and social reforms is not only 

a continuous systemic work to develop the management mechanism in the provision of state 

social guarantees to certain categories of citizens eligible for social support measures, but also 

timely information support of the population in order to create conditions for ensuring social 

protection proactive character [7]. 

In conclusion, social advertising is certainly necessary as a means of preventing 

dependence. One of the main information flows in the modern world is advertising. The strength 

of the impact of advertising information is practically unrivaled: it is created to form the mood, 

opinion and behavior of an individual, groups of people or the whole society that is necessary to 

the advertiser. 

Thus, in the conditions of the development of democracy and the formation of civil 

society, there is a need for mutually beneficial cooperation between public policy and the social 

sphere. Concern for the public's favorable attitude to the activities of government bodies, the 

development of a diverse culture of the population, the necessary changes in values, attitudes of 

society and the implementation of policies and their influence through such tools as social 

advertising are the key to the success and effectiveness of interaction between the state and 

society, state and non- and hence the functioning of public policy in general [8]. 
 
 

REFERENCES 

[1] Advertising on December 19, 2003, No. 508-II of the Law of the Republic of Kazakhstan. 
[2] R. Barker, Text prediction of Social Work. / R.Barker: lane. IEEE. - M .: Institute of Social Work, 

1994. 254 p. 

[3] Bryant, J. Fundamentals of the media in the impacts text. / J. Bryant, S. Tom's dream: lane. 
IEEE.M .: publishing houses. House "Williams", 2004. - 432 p. 

[4] Wiener, N. Human Use Human beings: Cybernetics and Society Text. / N. Wiener // Deer 

managers / N.Viner. - St. Petersburg.: Peter, 2001. ʨʨ. 3-196. 



ʄʘʪʝʨʠʘʣʳ  XLII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ                    

ʥʘ ʪʝʤʫ çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘ», 18. 04. 2018 ʛ., ʊʦʤ 2 
 

 

 

182 
 

[5] Giddens, E. E. dispensation society:  theory Structuration / Text. Giddens. - M .: Academic 

Project, 2003. 528 p. 
[6] Castells, M. Text of information epoch: economy, society and culture. / M. Castells: lane. IEEE. / 

Nawc. Ed. OI SkaratanM .: GU Higher School of Economics, 2000. - 608 p. 

[7] Kotler, F. Fundamentals of marketing text. / F. Kotler: lane. Ang. / Ed. E.M. Penkovoy .: 
Progress, 1990. 736 p. 

[8] Kotler, F. Marketing, management text. / F. Kotler: lane. Ang. - St. Petersburg: Peter Kom, 1998. 

869 p. 
 

 

ʋɼʂ 339.56.055 

 

ʄ.ɼ. ʉʫʨʢʦʚ1,a 
1ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠ ̫

ʘRulka209@gmail.com 

 

ɺɸʈʀɸʅʊʓ ɼʆʉʊɸɺʂʀ ɻʈʋɿʆɺ ʉ ʊɽʈʈʀʊʆʈʀʀ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

ɺ ʀʉʃɸʄʉʂʋʖ ʈɽʉʇʋɹʃʀʂʋ ʀʈɸʅ 

 

ɸʥʥʦʪʘʮʠʷ. ɺʚʠʜʫ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʠʨʦʩʪʘ ʪʦʚʘʨʦʦʙʦʨʦʪʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʘʪʴ ʥʦʚʳʝ 

ʨʳʥʢʠ ʩʙʳʪʘ ʧʨʦʜʫʢʮʠʠ. ʇʦʜʜʝʨʞʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʪʦʨʛʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʩ ʈʝʩʧʫʙʣʠʢʦʡ 

ʀʨʘʥ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʚʥʝʰʥʝʧʦʣʠʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʵʢʦʥʦʤʠʢʠ ʜʘʥʥʳʭ ʩʪʨʘʥ.  ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʘʨʠʘʥʪʳ ʜʦʩʪʘʚʢʠ 

ʛʨʫʟʦʚ ʩ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʀʨʘʥʘ, ʨʘʟʣʠʯʥʳʤʠ 

ʤʘʨʰʨʫʪʘʤʠ ʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʩʧʦʨʪ, ʛʨʫʟʦʧʝʨʝʚʦʟʢʠ, ʧʝʨʝʚʦʟʢʠ ʚʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. 

 ɸשʜʘʪʧʘ. ʊʘʫʘʨ ʘʡʥʘʣʳʤʳʥʳש ʪײʨʘץʪʳ ʪװʨʜʝ ᴇʩʽʧ ʦʪʳʨʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʪʘʫʘʨ 

ᴇʪʽʤʽʥʽש ʞʘשʘ ʥʘʨʳץʪʘʨʳʥ ʽʟʜʝʫ ץʘʞʝʪ. ʀʨʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʤʝʥ ʩʘʫʜʘ ץʘʪʳʥʘʩʪʘʨʳʥ 

ʜʘʤʳʪʫ ʞᴅʥʝ ץʦʣʜʘʫ ʩʳʨʪץʳ ʩʘʷʩʘʪʪʳש ʤʘשʳʟʜʳ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʘʪʘʣʤʳʰ 

ʝʣʜʽש ʵʢʦʥʦʤʠʢʘʩʳʥʳש ʜʘʤʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄʘץʘʣʘʜʘ ʈʌ ʘʫʤʘסʳʥʘʥ ʀʨʘʥʥʳש 

ʪʝʨʨʠʪʦʨʠʷʩʳʥʘ ᴅʨ ʪװʨʣʽ ʙʘסʳʪʪʘʨʤʝʥ ʞᴅʥʝ ʢᴇʣʽʢʪʽש ʪװʨʣʝʨʽʤʝʥ ʞװʢ ʞʝʪʢʽʟʫʜʽש 

ʥײʩץʘʣʘʨʳʥʘ ʪʘʣʜʘʫ ʞʘʩʘʣʜʳ. 

 ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʵʢʩʧʦʨʪ, ʞװʢ ʪʘʩʳʤʘʣʜʘʫ, ʩʫ ʢᴇʣʽʛʽʤʝʥ ʞװʢ ʪʘʩʳʤʘʣʜʘʫ. 

 Abstract. In view of the constant increase in turnover, new product markets must be 

sought. Maintaining and developing trade relations with the Republic of Iran is an important part 

of foreign policy activity and contributes to the development of the economy of these countries. 

The work analyzed the options for the delivery of goods from the territory of Russia to the 

territory of Iran, various routes and modes of transport. 

 Key words: export, shipping, water transport. 

 

ʇʨʠ ʩʣʦʞʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʦʠʩʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʳʥʢʦʚ ʩʙʳʪʘ 

ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʵʬʬʝʢʪʠʚʥʳʤ ʚʳʭʦʜʦʤ ʠʟ ʢʨʠʟʠʩʥʦʛʦ ʧʦʣʦʞʝʥʠʷ. ʆʜʥʦʡ ʠʟ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʪʨʘʥ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʷʚʣʷʝʪʩʷ ʀʨʘʥ, ʚʚʠʜʫ ʩʣʦʞʥʦʛʦ ʧʦʣʠʪʠʯʝʩʢʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʜʘʥʥʦʡ ʩʪʨʘʥʳ ʠ ʤʘʣʦʛʦ ʯʠʩʣʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʘʨʪʥʝʨʦʚ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʦʩʥʦʚʥʳʤ ʧʦʩʪʘʚʱʠʢʦʤ ʪʦʚʘʨʦʚ ʚ ʀʨʘʥ ʷʚʣʷʝʪʩʷ ʂʠʪʘʡ, ʦʜʥʘʢʦ ʚʚʦʟ ʪʦʚʘʨʦʚ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʟʚʦʣʠʪ ʨʘʟʜʝʣʠʪʴ ʪʦʨʛʦʚʫʶ ʥʠʰʫ [1]. 

ʊʨʘʥʩʧʦʨʪʥʳʝ ʩʝʪʠ ʩʦʝʜʠʥʷʶʪ ʪʝʨʨʠʪʦʨʠʶ ʜʚʫʭ ʛʦʩʫʜʘʨʩʪʚ, ʙʣʘʛʦʜʘʨʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ: ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ, ʚʦʜʥʦʛʦ ʠ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʩʦʦʙʱʝʥʠʷ [2]. 

ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʜʦ 

ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʷ. 20-ʬʫʪʦʚʳʡ ʢʦʥʪʝʡʥʝʨ ʚʳʙʨʘʥ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʦʡ ʤʥʦʛʦʨʘʟʦʚʦʡ 
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ʦʙʦʨʦʪʥʦʡ ʪʘʨʦʡ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʘ, ʟʘ ʩʯʝʪ ʰʠʨʦʢʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ ʧʝʨʝʚʦʟʠʤʳʭ 

ʛʨʫʟʦʚ. 

ɹʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʜʦʩʪʘʚʢʠ: 

- ʠʟ ʅʦʚʦʩʠʙʠʨʩʢʘ ʜʦ ʊʝʛʝʨʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʩ 

ʧʨʦʭʦʜʦʤ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ,  ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʊʫʨʢʤʝʥʠʠ; 

- ʦʪ ʅʦʚʦʩʠʙʠʨʩʢʘ ʜʦ ɸʩʪʨʘʭʘʥʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʩ ʜʘʣʴʥʝʡʰʝʡ 

ʧʦʛʨʫʟʢʦʡ ʥʘ ʩʫʜʥʦ ʠ ʜʦʩʪʘʚʢʦʡ ʜʦ ʧʦʨʪʘ ɸʥʟʘʣʠ; 

- ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʧʝʨʝʚʦʟʢʘ ʜʦ ʄʦʩʢʚʳ, ʘ ʜʘʣʝʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʜʦ ʪʝʨʨʠʪʦʨʠʠ 

ʀʨʘʥʘ, ʯʝʨʝʟ ɸʟʝʨʙʘʡʜʞʘʥ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʛʨʫʟ ʧʨʠʙʳʚʘʝʪ ʥʘ ʪʝʨʨʠʪʦʨʠʶ 

ʀʨʘʥʘ ʯʝʨʝʟ ʩʪʘʥʮʠʶ ʉʘʨʘʭʩ. 

ʉʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʦʢ ʧʦ ʜʘʥʥʦʤʫ ʤʘʨʰʨʫʪʫ ʩʦʩʪʘʚʣʷʝʪ 149633 ʨʫʙʣʷ. ʀʥʳʝ 

ʤʘʨʰʨʫʪʳ ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ, ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʧʨʦʯʠʝ 

ʧʦʛʨʘʥʠʯʥʳʝ ʩʪʘʥʮʠʠ ʥʝ ʨʘʙʦʪʘʶʪ ʩ ʢʦʥʪʝʡʥʝʨʘʤʠ.  

ɺʘʨʠʘʥʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʙʦʣʝʝ ʫʜʦʙʝʥ ʟʘ ʩʯʝʪ ʦʙʠʣʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʘʥʠʡ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʩʚʦʠ ʫʩʣʫʛʠ ʧʦ ʧʦʛʨʫʟʢʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʶ ʚ 

ʧʦʨʪʫ ɸʩʪʨʘʭʘʥʠ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʝʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʮʝʥʳ ʠ ʫʩʣʫʛʠ ʢʦʤʧʘʥʠʠ çɺʊʉ-ʇʆʈʊè, 

ʜʦʩʪʘʚʢʘ ʜʦ ʧʦʨʪʘ ʠ ʧʝʨʝʚʦʟʢʘ ʩʫʜʥʦʤ ʩʦʩʪʘʚʠʣʘ 148712 ʨʫʙʣʝʡ ʟʘ ʦʜʠʥ ʢʦʥʪʝʡʥʝʨ. 

ʊʨʝʪʠʡ ʚʘʨʠʘʥʪ ʦʛʨʘʥʠʯʝʥ ʪʝʤ, ʯʪʦ ʥʝ ʚʩʝ ʩʪʦʣʠʯʥʳʝ ʢʦʤʧʘʥʠʠ ʠʤʝʶʪ ʪʝʭʥʠʯʝʩʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʢʦʥʪʝʡʥʝʨʦʚ. ʉʫʤʤʘʨʥʘʷ ʩʪʦʠʤʦʩʪʴ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ ʜʦ 

ʛʨʘʥʠʮʳ ʩ ʀʨʘʥʦʤ ʩʦʩʪʘʚʣʷʝʪ 156216 ʨʫʙʣʝʡ, ʫʩʣʫʛʠ ʧʦ ʘʚʪʦʧʝʨʝʚʦʟʢʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʢʦʤʧʘʥʠʷ çʇʝʨʝʚʦʟʠʤè. 

ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʜʘʥʥʳʭ ʧʝʨʝʚʦʟʦʢ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʪʨʘʥʩʧʦʨʪʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʦʩʪʘʚʣʷʝʪ ʥʝʤʘʣʫʶ ʯʘʩʪʴ ʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʘʷ ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʧʨʦʜʘʞʫ. ʕʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʥʦʤʝʥʢʣʘʪʫʨʫ ʧʝʨʝʚʦʟʠʤʳʭ ʛʨʫʟʦʚ, 

ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʷ ʠʟ ʥʠʭ ʥʠʟʢʦʜʦʭʦʜʥʳʝ ʛʨʫʟʳ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʛʨʫʟʳ ʩ ʚʳʩʦʢʦʡ ʠʪʦʛʦʚʦʡ ʩʪʦʠʤʦʩʪʴʶ. ʊʘʢʞʝ ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ 

ʙʫʜʝʪ ʧʦʠʩʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʪʦʯʝʢ ʦʪʧʨʘʚʣʝʥʠʷ ʛʨʫʟʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʪʧʨʘʚʢʘ ʠʟ ʄʦʩʢʚʳ 

ʙʫʜʝʪ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʘ, ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʜʥʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ʠ ʜʦʩʪʘʚʢʠ 

ʛʨʫʟʘ ʜʦ ʛʨʘʥʠʮʳ ʚ ʪʝʯʝʥʠʝ ʧʦʣʥʳʭ ʩʫʪʦʢ. 
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ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ ʞײʤʳʩʩʳʟʜʳץ ʤᴅʩʝʣʝʣʝʨʽ ʞᴅʥʝ פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʵʢʦʥʦʤʠʢʘʩʳʥʘ ᴅʩʝʨʽ ץʘʨʘʩʪʳʨʳʣסʘʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ᴅʣʝʫʤʝʪʪʽʢ-

ʵʢʦʥʦʤʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʪʘʣʜʘʫʳ ʞװʨʛʽʟʽʣʛʝʥ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʞײʤʳʩʩʳʟʜʳץ, ʝשʙʝʢ ʘץʳ, ʝשʙʝʢ ʥʘʨʳסʳ, ʞײʤʳʩ ʢװʰʽ. 

Abstract. This article examines the problems of unemployment and their impact on the 

economy of the Republic of Kazakhstan. The analysis of the main socio-economic indicators is 

given. 

Key words: unemployment, wage, labor market, work force. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʨʳʥʦʢ ʪʨʫʜʘ ʚʳʩʪʫʧʘʝʪ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʣʶʙʦʡ ʩʪʨʘʥʳ. 

ʈʘʟʚʠʪʳʡ ʨʳʥʦʢ ʪʨʫʜʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʤʫ ʠ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʚʝʱʝʩʪʚʝʥʥʦʛʦ, ʥʘʫʯʥʦʛʦ ʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ, ʧʨʝʦʜʦʣʝʥʠʶ ʜʝʬʦʨʤʘʮʠʠ ʚ 

ʩʬʝʨʝ ʟʘʥʷʪʦʩʪʠ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʧʨʦʙʣʝʤʳ ʙʝʟʨʘʙʦʪʠʮʳ [1]. 

ɹʝʟʨʘʙʦʪʠʮʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʥʘʨʷʜʫ 

ʩ ʦʙʲʝʤʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʵʢʦʥʦʤʠʢʝ, ʪʝʤʧʦʤ ʠʥʬʣʷʮʠʠ ʠ ʪʦʨʛʦʚʳʤ ʙʘʣʘʥʩʦʤ [2]. 

ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʵʬʬʝʢʪʳ ʙʝʟʨʘʙʦʪʠʮʳ ʚʣʠʷʶʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʵʢʦʥʦʤʠʢʫ ʩʪʨʘʥʳ (ʩʥʠʞʝʥʠʝ 

ɺɺʇ, ʜʦʭʦʜʦʚ, ʧʦʪʝʨʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʫ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʘʜʨʦʚ, ʨʦʩʪ ʟʘʪʨʘʪ ʥʘ ʧʦʩʦʙʠʷ), ʥʦ 

ʪʘʢʞʝ ʥʘ ʩʦʮʠʘʣʴʥʫʶ ʩʠʪʫʘʮʠʶ ʚ ʩʪʨʘʥʝ (ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʢʨʠʤʠʥʘʣʘ, ʜʦʤʘʰʥʝʛʦ 

ʥʘʩʠʣʠʷ, ʩʥʠʞʝʥʠʝ ʦʙʱʝʛʦ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʜʦʤʦʭʦʟʷʡʩʪʚ). 

ɺʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʧʨʠʯʠʥʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʙʝʟʨʘʙʦʪʠʮʳ ʚ ʤʠʨʦʚʦʤ 

ʩʦʦʙʱʝʩʪʚʝ:  

1. ʆʧʝʨʝʞʝʥʠʝ ʪʝʤʧʘ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʩʪʘ 

ʧʨʝʜʣʦʞʝʥʠʷ ʨʘʙʦʯʝʡ ʩʠʣʳ; 

2. ʆʪʩʫʪʩʪʚʠʝ ʦʧʳʪʘ ʨʘʙʦʪʳ; 

3. ʋʪʨʘʪʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

4. ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʠ ʪ.ʜ. 

ʋʩʣʦʚʥʦ ʧʨʠʯʠʥʳ ʙʝʟʨʘʙʦʪʠʮʳ ʚ ʂʘʟʘʭʩʪʘʥʝ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʥʘ 2 ʚʠʜʘ:  

1. çɼʦʙʨʦʚʦʣʴʥʳʝè: ʦʪʪʷʛʠʚʘʥʠʝ ʧʦʠʩʢʘ ʨʘʙʦʪʳ ʠʟ-ʟʘ ʧʦʣʫʯʝʥʠʷ ʧʦʩʦʙʠʷ, ʧʝʨʝʝʟʜ, 

ʩʪʨʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʙʦʪʦʡ ʠ ʥʠʟʢʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ; 

2. çɺʳʥʫʞʜʝʥʥʳʝè: ʢʦʣʝʙʘʥʠʷ ʚ ʵʢʦʥʦʤʠʢʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʚʦʟʨʘʩʪ, 
ʦʪʩʫʪʩʪʚʠʝ ʦʧʳʪʘ ʨʘʙʦʪʳ, ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʨʷʜʘ 

ʧʨʦʬʝʩʩʠʡ. 

ɹʝʟʨʘʙʦʪʠʮʘ ʚ ʂʘʟʘʭʩʪʘʥʝ ï ʪʷʞʝʣʳʡ ʠ ʢʦʤʧʣʝʢʩʥʳʡ ʚʦʧʨʦʩ, ʢʦʨʝʥʴ ʢʦʪʦʨʦʛʦ 

ʣʝʞʠʪ ʚ ʧʦʥʠʤʘʥʠʠ ʤʝʩʪʥʦʡ ʢʫʣʴʪʫʨʳ. ʅʝʢʦʛʜʘ ʢʦʯʝʚʦʡ ʥʘʨʦʜ, ʚ ʢʦʪʦʨʦʤ ʜʦʤʦʭʦʟʷʡʩʪʚʘ 

ʦʙʝʩʧʝʯʠʚʘʣʠ ʩʝʙʷ ʩʘʤʠ, ʥʝ ʟʥʘʣ ʧʦʥʷʪʠʷ ñʙʝʟʨʘʙʦʪʠʮʘò. ʉʦ ʩʪʨʝʤʠʪʝʣʴʥʦʡ 

ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʝʡ ʂʘʟʘʭʩʪʘʥʘ, ʘ ʪʘʢʞʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʙʘʥʠʟʘʮʠʠ, ʣʶʜʠ ʩʪʘʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʝʥʴʛʠ ʜʣʷ ʦʧʣʘʪʳ ʞʠʣʴʷ ʠ ʧʦʢʫʧʢʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ. ɿʘʚʠʩʠʤʦʩʪʴ ʥʘʩʝʣʝʥʠʷ 

ʦʪ ʨʘʙʦʪʳ ʠ ʜʝʥʝʛ ʢʘʢ ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʨʦʧʠʪʘʥʠʷ ʠ ʞʠʣʠʱʘ  ʷʚʣʷʝʪʩʷ 

ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʫʤʝʥʴʰʝʥʠʶ ʙʝʟʨʘʙʦʪʠʮʳ [3]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʞʝ ʂʘʟʘʭʩʪʘʥʝ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʚʣʠʷʣʠ ʥʘ 

ʤʘʩʩʦʚʫʶ ʙʝʟʨʘʙʦʪʠʮʫ ʚ ʩʪʨʘʥʝ, ʪʘʢʠʝ ʢʘʢ: 

1. ʅʝʢʘʯʝʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ï ɺʋɿʳ ʩʪʨʘʥʳ ʛʦʪʦʚʷʪ ʥʝʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʢʘʜʨʳ, ʚʦʦʨʫʞʝʥʥʳʝ ʣʠʰʴ ʪʝʦʨʠʝʡ, ʙʝʟ ʨʝʘʣʴʥʦʡ ʧʨʘʢʪʠʢʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ; 

2. ʈʘʙʦʪʦʜʘʪʝʣʠ ï ʚʳʩʦʢʠʡ ʪʝʤʧ ʞʠʟʥʠ, ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ, 

ʢʦʥʢʫʨʝʥʮʠʷ ʟʘʩʪʘʚʣʷʶʪ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʥʝ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʷ ʥʘ ʣʶʜʝʡ ʩʪʘʨʰʝ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʘ ʪʘʢʞʝ ʞʝʥʱʠʥ, ʦʪʜʘʚʘʷ ʧʨʝʜʧʦʯʪʝʥʠʝ ʥʝʦʧʳʪʥʳʤ ʤʦʣʦʜʳʤ 

ʣʶʜʷʤ; 

3. ʂʫʣʴʪʫʨʘ ï ʩʤʝʱʝʥʠʝ ʧʨʠʦʨʠʪʝʪʦʚ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʚ ʩʪʦʨʦʥʫ ʤʘʪʝʨʠʘʣʴʥʳʭ 
ʮʝʥʥʦʩʪʝʡ (ʞʝʣʘʥʠʝ ʥʠʯʝʛʦ ʥʝ ʜʝʣʘʪʴ ʠ ʧʦʣʫʯʘʪʴ ʜʝʥʴʛʠ, ʩʪʨʝʤʣʝʥʠʝ ʩʪʘʪʴ ʙʦʣʴʰʠʤ 
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ʥʘʯʘʣʴʥʠʢʦʤ), ʘ ʪʘʢʞʝ ʯʨʝʟʤʝʨʥʘʷ ʦʧʝʢʘ ʨʦʜʠʪʝʣʝʡ, ʠʟ-ʟʘ ʢʦʪʦʨʦʡ ʜʝʪʠ ʥʝ ʤʦʛʫʪ ʩʪʘʪʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʠ ʧʨʠʥʠʤʘʪʴ ʪʨʝʟʚʳʝ ʨʝʰʝʥʠʷ [4]. 
 

 
 

ʈʠʩʫʥʦʢ 1  ï ʋʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ ʠ ʤʦʣʦʜʝʞʥʦʡ ʙʝʟʨʘʙʦʪʠʮʳ ʚ ʈʂ, ʚ % [5] 

 

ɽʩʣʠ ʙʨʘʪʴ ʮʠʬʨʳ, ʪʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʩʠʪʫʘʮʠʷ ʩ ʙʝʟʨʘʙʦʪʠʮʝʡ ʚ ʂʘʟʘʭʩʪʘʥʝ 

ʥʘʣʘʞʠʚʘʝʪʩʷ ʠ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʫʣʫʯʰʝʥʠʶ. ɽʩʣʠ ʚ 2011 ʛʦʜʫ ʫʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ 

ʩʦʩʪʘʚʣʷʣ 5,4%, ʪʦ ʚ 2017 ʛʦʜʫ ʦʥ ʩʦʩʪʘʚʠʣ 4,9%. ʅʘʙʣʶʜʘʝʪʩʷ ʦʙʱʘʷ ʪʝʥʜʝʥʮʠʷ ʢ 

ʧʦʥʠʞʝʥʠʶ ʙʝʟʨʘʙʦʪʠʮʳ. ʊʘʢʞʝ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʪʝʥʜʝʥʮʠʶ ʢ ʧʦʥʠʞʝʥʠʶ ʫʨʦʚʥʷ 

ʙʝʟʨʘʙʦʪʠʮʳ ʩʨʝʜʠ ʤʦʣʦʜʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʩ 6,1% ʚ 2011 ʛʦʜʫ ʜʦ 4% ʚ 2017 ʛʦʜʫ (ʨʠʩʫʥʦʢ 1). 

ʇʨʠʯʠʥ ʪʘʢʦʛʦ ʧʦʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʙʝʟʨʘʙʦʪʠʮʳ ʥʝʩʢʦʣʴʢʦ. ɺʦ-ʧʝʨʚʳʭ, ʧʨʦʛʨʘʤʤʳ 

ʨʘʟʚʠʪʠʷ ʠ ʘʢʪʠʚʥʳʝ ʜʝʡʩʪʚʠʷ ʚʣʘʩʪʝʡ ʧʦ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʫ, ʦʙʫʯʝʥʠʶ ʣʶʜʝʡ, ʪʘʢʠʝ ʢʘʢ 

ʩʪʨʘʪʝʛʠʷ ñʂʘʟʘʭʩʪʘʥ ï 2050ò, ʧʨʦʛʨʘʤʤʘ ñɼʦʨʦʞʥʘʷ ʢʘʨʪʘ ʟʘʥʷʪʦʩʪʠ 2020ò ʠ ʪ.ʜ. ɺʦ-

ʚʪʦʨʳʭ, ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʟʘʨʘʙʦʪʥʳʭ ʧʣʘʪ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ:ʝʩʣʠ ʥʘ 2011 ʛʦʜ 

ʤʠʥʠʤʘʣʴʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʩʦʩʪʘʚʣʷʣʘ 15 999 ʪʝʥʛʝ, ʪʦ ʚ 2017 ʛʦʜʫ ʦʥʘ ʩʦʩʪʘʚʠʣʘ ʫʞʝ 

28 284 ʪʝʥʛʝ (ʨʠʩʫʥʦʢ 2). 
 

 
 

ʈʠʩʫʥʦʢ 2 ïʋʨʦʚʝʥʴ ʤʠʥʠʤʘʣʴʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʚ ʈʂ, ʪʝʥʛʝ [5] 

 



ʄʘʪʝʨʠʘʣʳ  XLII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ                    

ʥʘ ʪʝʤʫ çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘ», 18. 04. 2018 ʛ., ʊʦʤ 2 
 

 

 

186 
 

ʊʘʢʞʝ ʫʚʝʣʠʯʠʣʠʩʴ ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʟʘʨʘʙʦʪʥʳʝ ʧʣʘʪʳ ʩ 90 028 ʪʝʥʛʝ ʚ 2011 ʜʦ 150 

482 ʪʝʥʛʝ ʚ 2017 ʛʦʜʫ (ʨʠʩʫʥʦʢ 3).  

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʧʦ ʨʝʛʠʦʥʘʤ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 2011-

2017 ʛʦʜʳ [5] 

 

ʇʦʤʠʤʦ ʫʞʝ ʫʧʦʤʷʥʫʪʳʭ ʤʝʨ ʛʦʩʫʜʘʨʩʪʚʘ ʧʦ ʩʥʠʞʝʥʠʶ ʙʝʟʨʘʙʦʪʠʮʳ, ʩʥʠʞʝʥʠʶ 

ʙʝʟʨʘʙʦʪʠʮʳ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʧʦʢʦʡʥʘʷ ʧʦʣʠʪʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʚ ʩʪʨʘʥʝ, 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʨʳʥʢʘ ʜʣʷ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ, ʚʥʝʰʥʷʷ ʧʦʣʠʪʠʢʘ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ ʧʦ ʥʘʣʘʞʠʚʘʥʠʶ ʩʚʷʟʝʡ ʩ ʜʨʫʛʠʤʠ ʛʦʩʫʜʘʨʩʪʚʘʤʠ.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 4, ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ 2013 ʛʦʜ ʚ ʢʦʣʠʯʝʩʪʚʝ: 9041 ʪʳʩ. ʯʝʣʦʚʝʢ, ʠʟ ʥʠʭ ʟʘʥʷʪʦʛʦ ʥʘʩʝʣʝʥʠʷ ï 8570 

ʪʳʩ. ʯʝʣʦʚʝʢ. ɸ ʚ 2017 ʛʦʜʫ 9013 ʠ 8572 ʪʳʩ. ʯʝʣʦʚʝʢ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, 

ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʙʦʯʝʡ ʩʠʣʳ ʥʘ 28 ʪʳʩ. ʯʝʣʦʚʝʢ, ʯʠʩʣʝʥʥʦʩʪʴ 

ʟʘʥʷʪʦʛʦ ʥʘʩʝʣʝʥʠʷ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 2 ʪʳʩ. ʯʝʣʦʚʝʢ.  ɿʜʝʩʴ ʥʝʣʴʟʷ ʥʝʜʦʦʮʝʥʠʚʘʪʴ ʚʣʠʷʥʠʝ  

ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʙʝʟʨʘʙʦʪʠʮʳ. 
 

 
 

ʈʠʩʫʥʦʢ 4 ï ʉʦʩʪʦʷʥʠʝ ʨʳʥʢʘ ʪʨʫʜʘ ʚ ʈʂ [5] 
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ɺʧʨʦʯʝʤ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ ʚ ʂʘʟʘʭʩʪʘʥʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʠʟʢʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ, ʪʘʢʠʭ ʢʘʢ 

ʀʩʧʘʥʠʷ (17,1% ʥʘ ʘʚʛʫʩʪ 2017 ʛʦʜʘ), ʌʨʘʥʮʠʷ (9,8% ʥʘ ʘʚʛʫʩʪ 2017 ʛʦʜʘ), ʀʪʘʣʠʷ (11,2% 

ʥʘ ʘʚʛʫʩʪ 2017 ʛʦʜʘ) ʠ ʪ.ʜ. [6]. 

ʀʩʭʦʜʷ ʠʟ ʧʨʦʚʝʜʝʥʥʦʛʦ ʚʳʰʝ ʘʥʘʣʠʟʘ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ 

ʫʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ ʚ ʨʝʩʧʫʙʣʠʢʝ ʫʤʝʥʴʰʘʝʪʩʷ. ʅʦ ʧʨʦʙʣʝʤʘ ʙʝʟʨʘʙʦʪʠʮʳ ʚʩʝ ʝʱʝ ʦʯʝʥʴ 

ʚʝʣʠʢʘ. ʅʘʰʘ ʩʪʨʘʥʘ ʜʦʣʛʦ ʦʪʭʦʜʠʣʘ ʦʪ ʢʨʠʟʠʩʘ 90-ʭ ʛʦʜʦʚ ʠ ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ ʚʳʰʣʘ ʥʘ 

ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ. ɻʦʩʫʜʘʨʩʪʚʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʠ ʚʥʝʜʨʷʝʪ ʨʘʟʣʠʯʥʳʝ ʧʨʦʛʨʘʤʤʳ 

ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʦʜʥʦʡ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ çʇʨʦʛʨʘʤʤʘ ʟʘʥʷʪʦʩʪʠ 2020è. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʞʝ ʪʨʝʪʠʡ ʵʪʘʧ ʜʘʥʥʦʡ ʇʨʦʛʨʘʤʤʳ, ʦʭʚʘʪʳʚʘʶʱʠʡ 

ʧʝʨʠʦʜ ʩ 2016 ʧʦ 2020 ʛʦʜʳ. ʂʦʥʢʫʨʝʥʮʠʷ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʧʦʜʪʘʣʢʠʚʘʝʪ, ʠ ʜʘʞʝ ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʟʘʩʪʘʚʣʷʝʪ ʣʶʜʝʡ ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʩʚʦʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʚʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ, 

ʧʦʜʥʠʤʘʪʴʩʷ ʧʦ ʢʘʨʴʝʨʥʦʡ ʣʝʩʪʥʠʮʝ [4]. 

ʆʜʥʘʢʦ, ʙʝʟʨʘʙʦʪʠʮʘ, ʢʘʢ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʝ ʷʚʣʝʥʠʝ, ʧʨʠʩʫʱʘ ʢʘʞʜʦʤʫ 

ʛʦʩʫʜʘʨʩʪʚʫ. ʆʥʘ ʩʫʱʝʩʪʚʦʚʘʣʘ, ʩʫʱʝʩʪʚʫʝʪ, ʠ ʚʩʝʛʜʘ ʙʫʜʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ, ʚʥʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʦʝ ʤʝʩʪʦ ʧʦ ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ ʟʘʥʠʤʘʝʪ ʩʪʨʘʥʘ. ɽʝ ʥʝʚʦʟʤʦʞʥʦ 

ʠʩʢʦʨʝʥʠʪʴ, ʪʘʢ ʢʘʢ ʵʪʦ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʜʨʫʛʠʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ. 

ʅʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʝʝ ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʳ ʤʝʨʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʦ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʛʦʩʫʜʘʨʩʪʚʦ [4]. 

ʆʥʦ ʦʙʷʟʘʥʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʘʩʝʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʫʩʣʦʚʠʷʤʠ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʯʝʣʦʚʝʢ, ʥʝ ʩʧʦʩʦʙʥʳʡ ʚ ʩʠʣʫ ʨʘʟʣʠʯʥʳʭ ʧʨʠʯʠʥ ʨʘʙʦʪʘʪʴ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʤʦʛ ʥʘʡʪʠ ʨʘʙʦʪʫ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʚʦʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʅʦ ʚʩʝ-ʪʘʢʠ 

ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʛʦʩʫʜʘʨʩʪʚʘ, ʘ ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʂʘʟʘʭʩʪʘʥʘ, ʢʦʪʦʨʳʡ ʧʦʩʪʝʧʝʥʥʦ ʚʳʭʦʜʠʪ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ, 

ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʭ ʣʶʜʝʡ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʭ, ʢʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʭʦʯʝʪ ʠ ʥʫʞʜʘʝʪʩʷ ʚ ʨʘʙʦʪʝ. 
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ɸשʜʘʪʧʘ.  ɹײʣ ʤʘץʘʣʘʜʘ ʘʫʳʣʰʘʨʫʘʰʳʣʳסʳʥʳש ʞʝʪʽʩʪʽʢʪʝʨʽ ʤʝʥ ʧʨʦʙʣʝʤʘʣʘʨʳ 

ʩʠʧʘʪʪʘʣסʘʥ, ʩʦʥʜʘʡ-ʘץ ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫ ʤʝʥ ʘʟʳץ-ʪװʣʽʢ ץʘʫʽʧʩʽʟʜʽʛʽʥ 

  .ʳ ʢᴇʨʩʝʪʽʣʛʝʥסʳʟʜʳʣʳשʤʘ שʘʧʪʳץʦʩʳʤʰʘ ʘʣץ ʰʽʥװ ʘʤʪʘʤʘʩʳʟ ʝʪʫץ

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ץʦʩʳʤʰʘ ʘʣץʘʧ, ʨʝʬʦʨʤʘʣʘʨ, ʬʝʨʤʝʨʣʽʢ ץʦʞʘʣʳץʪʘʨ, ʘʟʳץ-ʪװʣʽʢ 

  .ʘʫʽʧʩʽʟʜʽʛʽץ

Abstract. This article describes the achievements and problems of agriculture, as well as 

the importance of secondary sowing to improve economic efficiency and ensure food security.  

Key words: secondary sowing, reforms, farms, food security. 

 

ɿʘ ʛʦʜʳ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ ʙʳʣʠ ʧʨʠʣʦʞʝʥʳ ʙʦʣʴʰʠʝ ʫʩʠʣʠʷ 

ʜʣʷ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʙʳʣʠ ʩʦʟʜʘʥʳ ʥʦʚʳʝ ʬʦʨʤʳ 

ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ - ʬʝʨʤʝʨʩʢʠʝ, ʜʝʭʢʘʥʩʢʠʝ ʭʦʟʷʡʩʪʚʘ ʠ ʘʛʨʦʬʠʨʤʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ 

ʫʩʣʦʚʠʷʭ ʫʛʣʫʙʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʬʦʨʤ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝʥʳ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ, ʠʥʥʦʚʘʮʠʡ, ʫʣʫʯʰʝʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ ʩʪʨʘʭʦʚʘʥʠʷ, 

ʣʴʛʦʪʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʠ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʩʦʟʜʘʥʠʷ ʣʠʟʠʥʛʦʚʳʭ ʦʪʥʦʰʝʥʠʡ, 

ʣʠʙʝʨʘʣʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʛʦ ʬʝʨʤʝʨʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʥʘʙʠʨʘʝʪ ʩʠʣʫ ʚʥʝʜʨʝʥʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʜʦʩʪʠʞʝʥʠʡ, ʥʦʚʳʭ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʟʘʨʫʙʝʞʥʦʛʦ 

ʦʧʳʪʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʕʪʦ ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʟʝʤʝʣʴʥʳʭ, ʚʦʜʥʳʭ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʠ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ. 

ɺ ʮʝʣʷʭ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʇʨʝʟʠʜʝʥʪʦʤ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ  ʙʳʣʠ ʧʨʠʥʷʪ ʋʢʘʟ ʦʪ 6 ʦʢʪʷʙʨʷ 2008 ʛʦʜʘ ˉ ʋʇ-3077 çʆʙ ʫʯʨʝʞʜʝʥʠʠ 

ʩʧʝʮʠʘʣʴʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʤʝʨʘʤ ʦʧʪʠʤʠʟʘʮʠʠ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚè, ʋʢʘʟ ʋʇ ʦʪ 22 ʦʢʪʷʙʨʷ 2012 ʛʦʜʘ çʆ ʤʝʨʘʭ ʧʦ 

ʜʘʣʴʥʝʡʰʝʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʘʟʚʠʪʠʷ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ʚ 

ʋʟʙʝʢʠʩʪʘʥʝè ʠ  ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʂʘʙʠʥʝʪʘ ʄʠʥʠʩʪʨʦʚ ʦʪ 19 ʘʧʨʝʣʷ 2013 ʛʦʜʘ "ʆ ʤʝʨʘʭ ʧʦ 

ʜʘʣʴʥʝʡʰʝʤʫ ʫʣʫʯʰʝʥʠʶ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʠ ʨʘʮʠʦʥʘʣʴʥʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ 2013-2017 ʛʛ.", ʘ ʪʘʢʞʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʇʨʦʛʨʘʤʤʘ 

ʉʪʨʘʪʝʛʠʠ ʈʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʚ 2017-2021 ʛʛ. [1,2,3]  

ʇʨʠʥʷʪʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʬʝʨʤʝʨʩʢʠʤ ʭʦʟʷʡʩʪʚʘʤ, 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʧʨʠʥʷʪʠʷ ʚʦ ʚʥʠʤʘʥʠʝ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʠʤʝʥʝʥʠʷ 

ʥʦʚʳʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʠ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ; ʩʦʟʜʘʥʠʷ ʠ ʫʢʨʝʧʣʝʥʠʷ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʠ ʬʠʥʘʥʩʦʚʦʡ ʙʘʟʳ, ʟʘʱʠʪʳ ʧʨʘʚ ʠ ʟʘʢʦʥʥʳʭ ʠʥʪʝʨʝʩʦʚ 

ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʧʦʦʱʨʝʥʠʷ ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʥʝʜʨʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʦʜʠʤʦʡ ʇʨʝʟʠʜʝʥʪʦʤ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʠ ʚ 2017 ʛʦʜʫ ʩʦ ʩʪʦʨʦʥʳ ʬʝʨʤʝʨʩʢʠʭ ʠ ʜʝʭʢʘʥʩʢʠʭ ʭʦʟʷʡʩʪʚ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ 

8261,3 ʪʳʩʷʯ ʪʦʥʥ ʟʝʨʥʘ ʥʘ 1689,4 ʪʳʩʷʯ ʛʝʢʪʘʨʘʭ ʧʘʩʝʚʘ; 2 ʤʠʣʣʠʦʥʘ 959 ʪʳʩʷʯ ʪʦʥʥ 

ʭʣʦʧʢʘ ʥʘ 1265,1 ʪʳʩʷʯ ʛʝʢʪʘʨʘʭ ʧʦʩʝʚʘ; 2958,4 ʪʳʩʷʯ ʪʦʥʥ ʢʘʨʪʦʬʝʣʷ ʥʘ 84,6 ʛʝʢʪʘʨʘʭ 

ʧʦʩʝʚʘ; 11275,8 ʪʳʩʷʯ ʪʦʥʥ ʦʚʦʱʝʡ ʥʘ 206,0 ʪʳʩʷʯ ʛʝʢʪʘʨʘʭ ʧʦʩʝʚʘ; 2044,9 ʪʳʩʷʯ ʪʦʥʥ 

ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ ʥʘ 209,4 ʪʳʩʷʯ ʛʘ ʧʦʩʝʚʘ; 3042,8 ʪʳʩʷʯ ʪʦʥʥ ʬʨʫʢʪʦʚ ʠ 1735,8 ʪʳʩʷʯ 

ʪʦʥʥ ʚʠʥʦʛʨʘʜʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 279 ʪʳʩʷʯ ʛʝʢʪʘʨʘʭ ʩʘʜʦʚ ʠ 131,2 ʪʳʩʷʯ ʛʘ 

ʚʠʥʦʛʨʘʜʥʠʢʘʭ .  

ʎʝʣʴʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʧʨʦʚʦʜʠʤʦʡ ʛʦʩʫʜʘʨʩʪʚʦʤ ʷʚʣʷʶʪʩʷ: 

ʧʦʣʥʦʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʩʧʨʦʩʘ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ ʠ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ; ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ; 

ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʫʩʫʨʩʦʚ; ʧʨʠʨʦʜʥʦ- ʢʣʠʤʘʪʠʯʝʩʢʠʭ 
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ʫʩʣʦʚʠʡ; ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʤʦʱʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʥʘʩʝʣʝʥʠʷ.  

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ɻʦʩʫʜʘʨʩʪʚʘ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʩʥʦʚʥʳʝ ʚʠʜʳ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ; ʫʣʫʯʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʚʥʝʜʨʝʥʠʶ ʥʦʚʳʭ ʩʦʨʪʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ 

ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʦʩʪ ʦʙʲʝʤʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʚʷʟʘʥ ʥʝ 

ʪʦʣʴʢʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʩʝʚʘ ʦʟʠʤʳʭ ʠ ʷʨʦʚʳʭ ʢʫʣʴʪʫʨ, ʥʦ ʪʘʢʞʝ ʠ ʩ ʧʦʩʝʚʦʤ ʚʪʦʨʠʯʥʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɺ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, ʧʦʩʣʝ 

ʫʙʦʨʢʠ ʨʘʥʥʠʭ ʦʚʦʱʝʡ ʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʤʦʞʥʦ ʚʳʨʘʰʠʚʘʪʴ ʚʪʦʨʠʯʥʳʝ ʧʦʩʝʚʳ  

ʩʣʝʜʫʶʱʠʭ ʢʫʣʴʪʫʨ: ʠʟ ʟʝʨʥʦʚʳʭ - ʢʫʢʫʨʫʟʫ, ʨʠʩ, ʘʨʘʭʠʩ; ʠʟ ʦʚʦʱʝʡ - ʢʘʧʫʩʪʫ, ʤʦʨʢʦʚʴ, 

ʦʛʫʨʮʳ, ʧʦʤʠʜʦʨ, ʨʝʧʫ, ʨʝʜʠʩ, ʟʝʣʝʥʴ; ʠʟ ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ - ʪʳʢʚʫ, ʘʨʙʫʟʳ; ʠʟ ʢʦʨʤʦʚʳʭ 

ʢʫʣʴʪʫʨ - ʢʫʢʫʨʫʟʫ ʥʘ ʩʠʣʦʩ ʠ ʤʥʦʛʠʝ ʦʜʥʦʣʝʪʥʠʝ ʢʦʨʤʦʚʳʝ ʢʫʣʴʪʫʨʳ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʣʷ ʚʪʦʨʠʯʥʦʛʦ ʧʦʩʝʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ 

ʚʘʣʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʦʩʪʦʚʣʷʝʪ ʚʩʝʛʦ 20 ʧʨʦʮʝʥʪʦʚ, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʭ 

ʧʣʦʰʘʜʝʡ, ʦʩʚʦʙʦʜʠʚʰʠʭʩʷ ʦʪ ʨʘʥʥʠʭ ʦʚʦʱʝʡ ʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʩʦʩʪʘʚʣʷʝʪ 30-40 

ʧʨʦʮʝʥʪʦʚ. ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʢʪʠʚʥʳʝ ʠ ʩʫʙʲʝʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ. ʋʯʠʪʳʚʘʷ 

ʵʪʠ ʬʘʢʪʦʨʳ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʩʚʦʙʦʜʠʚʰʠʝʩʷ ʧʣʦʱʘʜʠ 

ʜʣʷ ʧʦʩʝʚʘ ʚʪʦʨʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʩʪʨʘʥʳ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʝʚʘ ʚʪʦʨʠʯʥʳʭ ʢʫʣʴʪʫʨ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʫʯʠʪʳʚʘʷ ʧʦʯʚʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʟʘ ʩʯʸʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʦʭʦʜʘ, ʦʙʝʩʧʝʯʝʥʠʝ ʟʘʥʷʪʦʩʪʠ ʦʧʨʝʜʝʣʸʥʥʦʡ ʯʘʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ, ʘ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ï ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ 

ʢʦʨʤʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʥʠʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʧʨʝʨʳʚʥʦʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʧʨʦʩʘ ʥʘ 

ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʪʝʯʝʥʠʠ ʚʩʝʛʦ ʛʦʜʘ.   

ɿʘ ʩʯʸʪ ʚʪʦʨʠʯʥʦʛʦ ʧʦʩʝʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʣʫʯʰʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ (ʩʪʝʧʝʥʴ ʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ), ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʫɦʝʩʪʚʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʠʣʳ 

ʨʘʙʦʪʦʡ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʜʦʭʦʜʦʚ ʥʝ ʪʦʣʴʢʦ ʯʘʩʪʥʦʛʦ 

ʩʦʙʩʪʚʝʥʥʠʢʘ-ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ, ʥʦ ʠ ʯʣʝʥʦʚ ʭʦʟʷʡʩʪʚ.  

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʘ ʪʘʢʞʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʳʥʢʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ ʠ ʧʝʨʝʩʤʦʪʨ 

ʥʦʨʤʘʪʠʚʥʳʭ ʦʩʥʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ: ʥʘ ʚʳʩʚʦʙʦʞʜʝʥʥʳʭ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʷʭ ʦʪ ʨʘʥʥʠʭ 

ʦʚʦʱʝʡ ʠ ʦʟʠʤʦʡ ʧʱʝʥʠʮʳ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʦʠʟʚʝʩʪʠ ʚʪʦʨʠʯʥʳʡ ʧʦʩʝʚ; ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʫʙʘʨʝʥʜʫ ʩʦ ʩʪʦʨʦʥʳ ʨʘʙʦʪʥʠʢʦʚ ʭʦʟʷʡʩʪʚ, ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʚʪʦʨʠʯʥʦʛʦ ʧʦʩʝʚʘ. ʕʪʦ ʙʳ 

ʧʦʩʣʫʞʠʣʦ ʤʦʱʥʳʤ ʩʪʠʤʫʣʷʪʦʨʦʤ ʠ ʤʦʪʠʚʘʪʦʨʦʤ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ ʭʦʟʷʡʩʪʚ.   

ʋʯʠʪʳʚʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ; 

- ʦʙʝʩʧʝʯʠʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ; 

- ʦʙʝʩʧʝʯʠʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʩʚʦʙʦʞʜʝʥʠʝ ʧʦʣʝʡ ʧʦʩʣʝ ʫʙʦʨʢʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 

  ʠ ʨʘʥʥʠʭ ʦʚʦʱʝʡ ʜʣʷ ʚʪʦʨʠʯʥʦʛʦ ʧʦʩʝʚʘ; 

-ʧʦʤʦʯʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʚʳʩʦʢʦʫʨʦʞʘʡʥrʤʠ ʩʝʤʝʥʘʤʠ,  

- ʧʦʤʦʱʴ ʚ ʩʚʦʝʚʨʝʤʝʥʥʦʤ ʧʨʦʚʝʜʝʥʠʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪ,  

- ʦʙʝʩʧʝʯʠʪʴ ʟʘ ʩʚʦʡ ʩʯʝʪ ʜʝʰʸʚʳʤʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ,  

- ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʦʚʝʩʪʠ ʭʠʤʠʯʝʩʢʫʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʩʝʚʦʚ, 

ʜʣʷ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ, ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʙʦʣʝʟʥʷʤʠ ʢʫʣʴʪʫʨ; 

- ʦʙʝʩʧʝʯʠʪʴ ʚʦʜʦʩʥʘʙʞʝʥʠʝ. 
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ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ ɾɽʃɽɿʅʆɼʆʈʆɾʅʆɻʆ ʊʈɸʅʉʇʆʈʊɸ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ʦ ʚʦʟʨʘʩʪʘʥʠʠ ʨʦʣʠ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʘ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʭʦʜʘ ʢ 

ʨʳʥʦʯʥʳʤ ʦʪʥʦʰʝʥʠʷʤ. ɺʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʩʢʦʨʦʩʪʥʦʛʦ ʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʜʚʠʞʝʥʠʷ, 

ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʦʚ, ʫʨʦʚʥʷ ʠ ʢʘʯʝʩʪʚʘ ʧʘʩʩʘʞʠʨʩʢʠʭ 

ʧʝʨʝʚʦʟʦʢ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʫʣʫʯʰʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʚʷʟʝʡ, ʩʦʟʜʘʪʴ ʜʣʷ ʧʘʩʩʘʞʠʨʦʚ ʙʦʣʝʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʧʦʚʳʩʠʪʴ ʢʦʤʬʦʨʪʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʘʩʩʘʞʠʨʩʢʠʭ 

ʧʝʨʝʚʦʟʦʢ, ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʚ ʧʫʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʣʠʥʥʦʩʦʩʪʘʚʥʳʝ ʛʨʫʟʦʚʳʝ ʧʦʝʟʜʘ, ʧʨʠʪʦʢ ʠʥʚʝʩʪʠʮʠʡ ʚ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʯʘʩʪʥʦ-ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ, ʩʢʦʨʦʩʪʥʦʝ ʠ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʝ ʜʚʠʞʝʥʠʝ. 

ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʥʽש ʜʘʤʫʳ, ʥʘʨʳץʪʳץ ץʘʪʳʥʘʩʪʘʨסʘ ʢᴇʰʫ 

ʞʘסʜʘʡʳʥʜʘ ʢᴇʣʽʢʪʽ ʨʘʮʠʦʥʘʣʠʟʘʮʠʷʣʘʫ ʨᴇʣʽ ʘʨʪʳʧ ʦʪʳʨ. ɾʦסʘʨʳ ʞʳʣʜʘʤʜʳץʪʳ ʞᴅʥʝ 

ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʪʳ ץʦʟסʘʣʳʩʪʳ ʜʘʤʳʪʫ, ʞʦʣʘʫʰʳʣʘʨ ʧʦʡʳʟʜʘʨʳʥʳש ʞʳʣʜʘʤʜʳסʳʥ 

ʘʨʪʪʳʨʫ, ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʥʜʝ ʞʦʣʘʫʰʳʣʘʨ ʪʘʩʳʤʘʣʳ ʜʝשʛʝʡʽ ʤʝʥ ʩʘʧʘʩʳ. ɹʘסʜʘʨʣʘʤʘʣʳץ 

ʽʩ-ʰʘʨʘʣʘʨʜʳ ʞװʟʝʛʝ ʘʩʳʨʫ ʢᴇʣʽʢ ʙʘʡʣʘʥʳʩʪʘʨʳʥ ʞʘץʩʘʨʪʫסʘ, ʞʦʣʘʫʰʳʣʘʨ װʰʽʥ ʙʘʨʳʥʰʘ 

ʪʘʨʪʳʤʜʳ ʞʘסʜʘʡ ʪʫסʳʟʫסʘ, ʞʦʣʘʫʰʳʣʘʨʜʳש ʞʘʡʣʳʣʳסʳ ʤʝʥ ץʘʫʽʧʩʽʟʜʽʛʽʥ ʘʨʪʪʳʨʫסʘ, 

ʩʦʥʜʘʡ-ʘץ ʞʦʣ ʞװʨʫ ʫʘץʳʪʳʥ ץʳʩץʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ײʟʳʥ ײץʨʘʤʜʳ ʞװʢ ʧʦʝʟʳ, ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽʥʝ ʠʥʚʝʩʪʠʮʠʷʣʘʨʜʳש 

ʘסʳʥʳ, ʞʝʢʝ-ʤʝʤʣʝʢʝʪʪʽʢ ᴅʨʽʧʪʝʩʪʽʢ, ʞʳʣʜʘʤʜʳץ ʧʝʥ ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʪʳ ץʦʟסʘʣʳʩ.  

Abstract. The article deals with the development of railway transport. Questions of 

development of high-speed and high-speed traffic, increase of speeds of movement of passenger 

trains, level and quality of passenger traffic on railway transport. The implementation of the 

program measures will ensure the improvement of transport links, create more attractive 

conditions for passengers, improve the comfort and safety of passenger traffic, reduce travel 

time. 

Key words: long-haul freight trains, investment in rail transport, public-private 

partnerships, high-speed and high-speed traffic. 

 
ɺ ʫʩʣʦʚʠʷʭ ʧʝʨʝʭʦʜʘ ʢ ʨʳʥʦʯʥʳʤ ʦʪʥʦʰʝʥʠʷʤ ʨʦʣʴ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʘ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʦʪ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʬʘʢʪʦʨʘ ʟʘʚʠʩʠʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʡ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʝʛʦ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴʶ, ʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʘʤ ʨʳʥʦʢ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʦʙʤʝʥ ʪʦʚʘʨʘʤʠ ʠ 

ʫʩʣʫʛʘʤʠ, ʯʪʦ ʙʝʟ ʪʨʘʥʩʧʦʨʪʘ ʥʝʚʦʟʤʦʞʥʦ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʚʦʟʤʦʞʝʥ ʠ ʩʘʤ ʨʳʥʦʢ. 

ʇʦʵʪʦʤʫ ʪʨʘʥʩʧʦʨʪ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʨʳʥʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʘ ʷʚʣʷʶʪʩʷ:  ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ; ʩʦʟʜʘʥʠʝ ʜʣʠʥʥʦʩʦʩʪʘʚʥʳʭ ʛʨʫʟʦʚʳʭ 
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ʧʦʝʟʜʦʚ ʩ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʧʨʦʜʦʣʴʥʳʭ ʩʠʣ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʥʠʭ; ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ 

ʩʦʟʜʘʥʠʝ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʤʘʛʠʩʪʨʘʣʠ; ʦʧʨʝʜʝʣʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʞʝʩʪʢʦʩʪʠ ʧʦʜʨʝʣʴʩʦʚʦʛʦ ʦʩʥʦʚʘʥʠʷ ʥʘ 

ʫʯʘʩʪʢʘʭ ʩʢʦʨʦʩʪʥʦʛʦ ʜʚʠʞʝʥʠʷ; ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚʝʨʭʥʝʛʦ ʩʪʨʦʝʥʠʷ ʧʫʪʠ 

ʥʘ ʩʢʦʨʦʩʪʥʦʡ ʤʘʛʠʩʪʨʘʣʠ; ʩʦʟʜʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʢʦʥʪʝʡʥʝʨʥʳʭ ʛʨʫʟʦʚʳʭ 

ʧʝʨʝʚʦʟʦʢ ʠ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ. 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ 

ʂʘʟʘʭʩʪʘʥʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʚʳʧʦʣʥʝʥʠʠ ʫʢʘʟʘʥʠʷ ʇʨʝʟʠʜʝʥʪʘ ʈʂ ʦʙ ʠʥʪʝʛʨʘʮʠʷ 

ʪʨʘʥʩʧʦʨʪʘ ʨʝʩʧʫʙʣʠʢʠ ʚ ʤʠʨʦʚʫʶ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʝʪʴ ʠ ʥʘ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʦ ʚʚʝʜʝʥʠʠ 

ʜʦ 2020 ʛʦʜʘ ʩʢʦʨʦʩʪʥʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 8500 ʢʤ ʤʘʛʠʩʪʨʘʣʴʥʳʭ 

ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʨʝʩʧʫʙʣʠʢʠ.  

ʋʩʠʣʝʥʠʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʥʘʩʳʧʝʡ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʚ 

ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʙʝʟ ʧʝʨʝʨʳʚʘ ʚ ʜʚʠʞʝʥʠʠ ʧʦʝʟʜʦʚ. ɿʥʘʥʠʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʵʢʦʥʦʤʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʫʩʠʣʝʥʠʝ 

ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ. 

ʇʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʦʚ ʩʚʳʰʝ 140 ʢʤ/ʯ ʥʘ 

ʤʘʛʠʩʪʨʘʣʴʥʦʤ ʧʫʪʠ ʜʦʩʪʠʛʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʫʯʘʩʪʢʦʚ (ʧʝʨʝʪʨʘʩʩʠʨʦʚʢʘ ʫʯʘʩʪʢʘ, ʣʠʢʚʠʜʘʮʠʷ ʢʨʠʚʳʭ 

ʤʘʣʦʛʦ ʨʘʜʠʫʩʘ, ʢʨʫʪʳʭ ʫʢʣʦʥʦʚ, ʟʘʤʝʥʘ ʩʨʝʜʩʪʚ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʜʨ.) 

ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʩʢʦʨʦʩʪʥʦʛʦ ʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʜʚʠʞʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʦʚ, ʫʨʦʚʥʷ ʠ ʢʘʯʝʩʪʚʘ ʧʘʩʩʘʞʠʨʩʢʠʭ 

ʧʝʨʝʚʦʟʦʢ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʫʣʫʯʰʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʚʷʟʝʡ, ʩʦʟʜʘʪʴ ʜʣʷ ʧʘʩʩʘʞʠʨʦʚ ʙʦʣʝʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʧʦʚʳʩʠʪʴ ʢʦʤʬʦʨʪʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʘʩʩʘʞʠʨʩʢʠʭ 

ʧʝʨʝʚʦʟʦʢ, ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʚ ʧʫʪʠ. ʉʦʟʜʘʥʠʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʟʚʦʣʠʪ ʧʨʠʚʣʝʯʴ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʧʘʩʩʘʞʠʨʦʧʦʪʦʢ ʩ ʘʚʠʘʮʠʦʥʥʦʛʦ ʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʩʦʢʨʘʪʠʪʴ ʫʙʳʪʦʯʥʦʩʪʴ 

ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʵʢʦʣʦʛʠʶ. ʆʨʛʘʥʠʟʘʮʠʷ ʩʢʦʨʦʩʪʥʦʛʦ 

ʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʜʚʠʞʝʥʠʷ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪ 

ʩʦʢʨʘʱʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʦʜʚʠʞʥʦʤ ʩʦʩʪʘʚʝ, ʧʦʜʜʝʨʞʘʥʠʝ ʠ ʜʘʣʴʥʝʡʰʝʝ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ ʟʘ ʩʯʝʪ 

ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʟʘʢʘʟʦʚ ʥʘ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʦʙʨʘʟʮʦʚ ʪʝʭʥʠʢʠ 

ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ. 

çʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ 

ʷʚʣʷʶʪʩʷ: 

ï ʨʘʟʚʠʪʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩʢʦʨʦʩʪʥʦʛʦ ʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ 

ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ; 

ï ʚʳʙʦʨ ʧʦʣʠʛʦʥʘ ʩʢʦʨʦʩʪʥʦʛʦ ʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ 

ʧʦʝʟʜʦʚ; 

ï ʦʨʛʘʥʠʟʘʮʠʷ ʩʢʦʨʦʩʪʥʦʛʦ ʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʦʚ 

ʥʘ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʩʝʪʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ; 

ï ʩʦʟʜʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʩʢʦʨʦʩʪʥʦʛʦ ʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ 

ʜʚʠʞʝʥʠʷè; 

ï ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʢʦʨʦʩʪʥʦʛʦ ʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ 

ʜʚʠʞʝʥʠʷ. 

ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʪʨʘʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʣʝʯʝʥʠʝ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʭʘʥʠʟʤʦʚ ʯʘʩʪʥʦ-

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ (ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʣʶʙʦʡ ʪʝʨʨʠʪʦʨʠʠ, 
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ʚʦʟʤʦʞʥʦʩʪʴ ʨʠʪʤʠʯʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʚʦʟʢʠ ʚʦ ʚʩʝ ʚʨʝʤʝʥʘ ʛʦʜʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʝʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ). çʕʬʬʝʢʪʠʚʥʦʩʪʴ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʩʪʘʥʦʚʠʪʩʷ ʝʱʸ ʙʦʣʝʝ 

ʦʯʝʚʠʜʥʦʡ, ʝʩʣʠ ʫʯʝʩʪʴ ʪʘʢʠʝ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʢʘʢ ʚʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ ʧʦʜʚʠʞʥʦʛʦ 

ʚʘʛʦʥʦʧʦʪʦʢʘ, ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ, ʩʧʦʩʦʙʥʦʩʪʴ ʦʩʚʘʠʚʘʪʴ ʛʨʫʟʦʧʦʪʦʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ 

ʤʦʱʥʦʩʪʠ (ʜʦ 75ï80 ʤʣʥ. ʪ. ʚ ʛʦʜ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʝ), ʚʦ ʤʥʦʛʦ ʨʘʟ ʤʝʥʴʰʝ ʯʝʤ ʫ 

ʜʨʫʛʠʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ. ʉʨʝʜʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʫʨʦʚʝʥʴ ʤʦʙʠʣʴʥʦʩʪʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʩʣʝʜʫʶʱʠʝ: 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʧʝʨʝʚʦʟʢʘʭ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ, ʩʦʙʣʶʜʝʥʠʝ ʩʨʦʢʦʚ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ, ʦʙʦʨʦʪ ʚʘʛʦʥʘ, ʫʯʘʩʪʢʦʚʘʷ ʠ ʪʝʭʥʠʯʝʩʢʘʷ 

ʩʢʦʨʦʩʪʴ, ʢʦʵʬʬʠʮʠʝʥʪ ʫʯʘʩʪʢʦʚʦʡ ʩʢʦʨʦʩʪʠ, ʩʨʝʜʥʠʡ ʧʨʦʩʪʦʡ ʚʘʛʦʥʘ ʧʦʜ ʦʜʥʦʡ ʛʨʫʟʦʚʦʡ 

ʦʧʝʨʘʮʠʝʡ. ɺ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʢʘʭ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ 

ʩʦʙʣʶʜʝʥʠʝ ʛʨʘʬʠʢʘ ʠ ʨʘʩʧʠʩʘʥʠʷ ʜʚʠʞʝʥʠʷ, ʚʳʧʦʣʥʝʥʠʝ ʧʣʘʥʘ ʧʘʩʩʘʞʠʨʩʢʠʭ 

ʧʝʨʝʚʦʟʦʢè. ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʢʝ ʂʘʟʘʭʩʪʘʥʘ. 

 çʇʨʠʪʦʢ ʠʥʚʝʩʪʠʮʠʡ ʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪè ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʨʝʰʝʥʠʷ 

ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʦʩʦʙʦ ʚʳʜʝʣʠʪʴ: 

ï ʟʘʤʝʱʝʥʠʝ ʚʳʙʳʚʘʶʱʠʭ ʠ ʠʟʥʦʰʝʥʥʳʭ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ; 

ï ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʨʘʩʰʠʨʝʥʠʝ ʩʝʨʚʠʩʥʳʭ 

ʫʩʣʫʛ; 

ï ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ; 

ï ʫʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʪʨʘʥʩʧʦʨʪʘ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ 

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩʝʪʠ 

ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ; 

ï ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʠ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ; 

ï ʨʘʟʚʠʪʠʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ, ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʠ ʩʚʷʟʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʛʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʅʝʩʦʤʥʝʥʥʦ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ, ʪʘʢ ʢʘʢ ʦʪʢʘʟ 

ʦʪ ʵʪʦʛʦ ʧʨʠʚʝʜʝʪ ʢ ʨʝʟʢʦʤʫ ʟʘʤʝʜʣʝʥʠʶ ʪʝʤʧʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʚ ʩʪʨʘʥʝ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʤʝʥʷʝʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝ, 

ʢʦʥʩʦʣʠʜʠʨʫʝʪ ʥʘʮʠʶ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʷʚʣʷʝʪʩʷ ʟʘʣʦʛʦʤ ʫʩʧʝʭʘ ʩʪʨʘʥʳ ʚ ʙʫʜʫʱʝʤ. 

ʄʠʨʦʚʦʡ ʦʧʳʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ ʚ 

ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ ɸʟʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʪʘʢʠʭ ʧʨʦʝʢʪʦʚ ʩʦʟʜʘʸʪ 

ʦʩʥʦʚʫ ʜʠʥʘʤʠʯʥʦʛʦ ʨʦʩʪʘ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʠ ʧʦʚʳʰʘʶʪ ʝʝ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʥʘʨʷʜʫ ʩ 

ʩʦʙʩʪʚʝʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʚʳʩʪʫʧʘʶʪ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʜʲʝʤʘ ʛʦʨʦʜʦʚ ʠ 

ʨʝʛʠʦʥʦʚ. 

ʉʝʛʦʜʥʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʠʩʪʝʤʫ, ʚʢʣʶʯʘʶʱʫʶ ʢʘʢ ʢʦʤʧʣʝʢʩ ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʪ. ʜ.), ʪʘʢ ʠ ʦʙʷʟʘʪʝʣʴʥʳʡ ʥʘʙʦʨ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʧʦ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ, ʵʢʦʥʦʤʠʯʝʩʢʠʤ, ʢʦʤʤʝʨʯʝʩʢʠʤ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ, ʩʦʮʠʘʣʴʥʳʤ 

ʘʩʧʝʢʪʘʤ ʵʪʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ, ʧʦ ʫʯʝʪʫ ʧʨʠʨʦʜʥʳʭ ʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ.  

ʆʨʛʘʥʠʟʘʮʠʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʜʚʫʭ ʧʨʠʥʮʠʧʘʭ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʜʚʠʞʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ, 

ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʝʤʳ, ʬʠʥʘʥʩʦʚʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʪ. ʜ. ɺʩʝ ʵʪʠ ʢʦʤʧʦʥʝʥʪʳ, ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʠ ʚʤʝʩʪʝ, ʜʦʣʞʥʳ 

ʙʳʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳ ʠ ʥʘʮʝʣʝʥʳ ʥʘ ʵʢʦʥʦʤʠʶ ʚʨʝʤʝʥʠ ʧʘʩʩʘʞʠʨʦʚ. ʅʝʦʙʭʦʜʠʤʦ, 

ʯʪʦʙʳ ʚʳʩʦʢʠʝ ʢʘʯʝʩʪʚʘ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʧʨʦʷʚʣʷʣʠʩʴ ʚ ʧʦʣʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ. 
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ʄʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʶʱʝʡʩʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʥʝʜʨʷʪʴ ʜʣʠʥʦʩʦʩʪʘʚʥʳʝ ʧʦʝʟʜʘ. ɺʥʝʜʨʝʥʠʝ ʥʦʚʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʥʘ ʧʦʜʚʠʞʥʦʤ ʩʦʩʪʘʚʝ ʥʝ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʛʦʨʘʟʜʦ ʵʬʬʝʢʪʠʚʥʝʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʦʚ ʥʦʚʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʝʰʝʥʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ 

ʤʘʛʠʩʪʨʘʣʠ ʚ ʂʘʟʘʭʩʪʘʥʝ ʥʘʭʦʜʷʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ. ʇʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʦʚ ʥʘ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʣʠʥʠʷʭ ʪʨʝʙʫʝʪ 

ʚʥʝʜʨʝʥʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʫʪʝʚʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʫʩʪʨʦʡʩʪʚ ʉʎɹ ʠ ʜʨ. ʉʯʠʪʘʝʤ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʩʢʦʨʦʩʪʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʦʚ ʥʝ ʫʭʫʜʰʠʪ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʦʩʪʘʚʣʝʥʠʷ  ʨʘʙʦʯʝʡ ʟʦʥʳ ʟʝʤʣʷʥʦʛʦ 

ʧʦʣʦʪʥʘ. 
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Abstract. The article considers  the problems of crime in railway transport. Problems of 

logistics in the development of the Republic of Kazakhstan, the disclosed facts and ways to solve 

them. 

Key words: railway transport,  a crime, industrial infrastructure, transport services 

 

ʉʦסשʳ ʦʥʞʳʣʜʳץʪʘ ץʦסʘʤʜʘ ʦʨʳʥ ʘʣסʘʥ ʪʝʨʽʩ ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳװ ץʜʝʨʽʩʪʝʨ 

ʦʥʳש ʙʘʨʣʳץ ʢᴇʨʽʥʽʩʪʝʨʽʥʜʝ ץʳʣʤʳʩʪʳש ʢװʨʪ ᴇʩʫʽʥʝ ʘʣʳʧ ʢʝʣʜʽ. פʳʣʤʳʩʪʳʣʳץ 

 ,ʩʘʣʘʣʘʨʳʥʘ ʝʥʽʧ ץʙʘʨʣʳ שᴇʤʽʨʜʽ ץʘʤʜʳסʦץ ,ʘ ʠʝ ʙʦʣʜʳץʡʣʝʩʽʤʜʽ ʩʠʧʘʪװ ,ʘʥץʡʳʤʜʘʩײ

 ץʩʳʟʜʘʥʜʳʨʘʪʳʥ ʞᴅʥʝ ʝʣʜʝʛʽ ʜʝʤʦʢʨʘʪʠʷʣʳץʨʘײʜʘʡʜʳ ʪסʳ ᴅʣʝʫʤʝʪʪʽʢ-ʩʘʷʩʠ ʞʘסʘʤʜʘסʦץ

ʨʝʬʦʨʤʘʣʘʨסʘ ʢʝʜʝʨʛʽ ʢʝʣʪʽʨʝʪʽʥ ʬʘʢʪʦʨסʘ ʘʡʥʘʣʜʳ. 

çʊʝʤʽʨʞʦʣ ʢᴇʣʽʛʽ (ʊɾʂ) פʘʟʘץʩʪʘʥʥʳש ʢᴇʣʽʢʪʽʢ ʞװʡʝʩʽʥʜʝ ʊʄɼ ʝʣʜʝʨʽʤʝʥ 

ʙʘʡʣʘʥʳʩʪʘסʳ ʙʘʩʪʳ ʙʘʡʣʘʥʳʩ ʙʦʣסʘʥ ʭʘʣʳץʪʳש ʢᴇʣʽʢ ץʘʞʝʪʪʽʣʽʢʪʝʨʽʥ ץʘʥʘסʘʪʪʘʥʜʳʨʫ 

 .ʘʨʘʜʳץʳʥ ʜʘʤʳʪʫ ʤʝʥ ʜʘʤʳʪʫʜʘ ʞʝʪʝʢʰʽ ʨᴇʣ ʘʪסʢᴇʣʽʢ ʥʘʨʳ שʰʽʥ ʝʣ ʵʢʦʥʦʤʠʢʘʩʳʥ, ʦʥʳװ

ɾʊʊ - פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ᴇʥʜʽʨʽʩʪʽʢ ʠʥʬʨʘײץʨʳʣʳʤʳʥʳש ʤʘשʳʟʜʳ ײץʨʘʤʜʘʩ 

ʙᴇʣʽʛʽ. 

 ץʳ, ʆʨʪʘʣʳסʭʠʪ ʘʡʤʘײʤ ץʳʣʳ ʈʝʩʝʡ ʤʝʥ ɽʫʨʦʧʘ ʝʣʜʝʨʽʥ ɸʟʠʷ-ʊʳʥʳץʩʪʘʥ ʘʨץʘʟʘפ

ɸʟʠʷ, ʊʘʷʫ ʐʳסʳʩ ʝʣʜʝʨʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʘʪʳʥ ʪʝʤʽʨ ʞʦʣʜʘʨ ʙʘʨ. פʘʟʘץʩʪʘʥ 

ʪʝʤʽʨʞʦʣʜʘʨʳ ʢᴇʣʽʢ ץʳʟʤʝʪʪʝʨʽ ʥʘʨʳסʳʥʜʘסʳ ʙʘʩʪʳ ʘʨʪʳץʰʳʣʳץʪʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʪʳʥ ʈʝʩʝʡ, ᴆʟʙʝʢʩʪʘʥ, פʳʨסʳʟʩʪʘʥ, פʳʪʘʡ ʪʝʤʽʨ ʞʦʣʜʘʨʳʤʝʥ ʪʽʢʝʣʝʡ 

ʙʘʡʣʘʥʳʩʪʳʨʘʜʳ ʞᴅʥʝ ᴇʟʘʨʘ ʽʩ-ץʠʤʳʣ ʞʘʩʘʡʜʳè [1, p.3]. 

 שʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽ, ʝ שʘʣʜʳʤʝʥ ʦʥʳ שʢᴇʣʽʢʪʽʢ ʢʝʰʝʥʽ, ʝ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʢʝש ʪʘʨʘʣסʘʥ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʜʘʤʳסʘʥ ʢᴇʣʽʢ ʪװʨʽ ʨʝʪʽʥʜʝ ʪײʪʘʩʪʘʡ ʝʣ װʰʽʥ ʪᴅʥ 

 ʳʣʤʳʩץ ʨʽʥʜʝʛʽװʳ ʞʳʣʜʘʨʳ ʢᴇʣʽʢ ʪסשʧʨʦʮʝʩʪʝʨʛʝ ᴅʩʝʨ ʝʪʝ ʘʣʤʘʡʜʳ. ʉʦ ץʳʣʤʳʩʪʳץ

ʪײʨʘץʪʳ ʪװʨʜʝ ᴇʩʽʧ ʢʝʣʝʜʽ. ɹײʣ ʘʫʳʨ ʞᴅʥʝ ʘʩʘ ʘʫʳʨ ץʳʣʤʳʩʪʘʨ ʩʘʥʳ ʘʨʪʳʧ, ʞᴅʥʝ ץʳʣʤʳʩ 

ᴇʟʜʝʨʽ ʙʘʨסʘʥ ʞʦʩʧʘʨʣʘʥסʘʥ ʞᴅʥʝ ײʡʳʤʜʘʩʪʳʨʳʣסʘʥ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʟʦʨ 

ʤʘʪʝʨʠʘʣʜʳץ ʟʘʣʘʣ ʢʝʣʪʽʨʽʣʝʜʽ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʞʘסʳʤʩʳʟ ʩʘʣʜʘʨʣʘʨ ʘʨʪʘʜʳ. çʂᴇʣʽʢ, ... ץʦʣ 

ʪʘʧʰʳʣʳסʳ ʘʟʘʤʘʪʪʘʨʜʳש ʞʦץʪʳסʳ, ʷסʥʠ (ʙʽʣʽʤ ʪײʨסʳʩʳʥʘʥ, ʦץʳʪʫ) ʙᴅʩʝʢʝʛʝ ʙʦʣʤʘʫʳʥʘ 

ᴅʢʝʣʝʜʽ ʥʝʛʽʟʛʽ ʤʘשʳʟʜʳ ץʳʟʤʝʪ, ʜʝʥʩʘʫʣʳסʳ ʥʘʰʘʨ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ, ʤᴅʜʝʥʠ ʥʳʩʘʥʜʘʨ, ʪ.ʙ. 

ʝʤʝʩʪʽʛʽ ʙʘʡʣʘʥʳʩʪʳ ᴇʤʽʨʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʩʘʧʘʩʳʥ ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʫʽ ʞᴅʥʝ 

ʢʦʥʩʪʠʪʫʮʠʷʣʳץײץ ץʳץʪʘʨʳʥ ʙײʟʫ ʞᴅʥʝ ʩʘʷʩʠ ʧʨʦʙʣʝʤʘ ʦʩʳ ʧʨʦʮʝʩʪʽ ʘʡʥʘʣʘʜʳ, ʪʽʢʝʣʝʡ 

ʪᴇʣʝʤ ץʘʙʽʣʝʪʪʽʣʽʛʽ ʙʠʣʽʢ ʙʘʡʣʘʥʳʩʪʳ...è  [2, p.36].  

ɹסײʘʥ ץʦʩʘ, ʦʩʳ ʢᴇʣʽʢ ʪװʨʽʥʜʝ ʞʘʩʘʣʳʥסʘʥ ʢᴇʧʪʝʛʝʥ ץʳʣʤʳʩʪʘʨ ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽʥʽש 

ᴇʟʽʥʜʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʘʡץʳʥ ʝʨʝʢʰʝʣʽʢʢʝ ʠʝ, ʙײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʦʣʘʨʜʳש 

ʘʥʳץʪʘʣʫʳʥ, ʞʘʨʠʷʣʘʥʫʳʥ ʞᴅʥʝ ʘʣʜʳʥ-ʘʣʫʳʥ ץʠʳʥʜʘʪʘʜʳ. ʄײʥʜʘʡ ʞʘסʜʘʡʣʘʨʜʘ ʦʥʳש 

 ʳʣʤʳʩʪʘʨʜʳץ ʨʜʝʛʽװʰʽʥ ʦʩʳ ʪװ ʪʘʫץʘ ʜʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʘʥʳץʨʳʣʳʤʳʥ ʞᴅʥʝ ʙʘʩײץ

ʢʨʠʤʠʥʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫ ץʘʞʝʪ; ʢʨʠʤʠʥʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʘʡץʳʥʜʘʡʪʳʥ; ʘʪʘʣסʘʥ 

ʢᴇʣʽʢ ʪװʨʽʥʜʝʛʽ ץʳʣʤʳʩʪʳץ ʢװʟʝʪ ʢʝʰʝʥʽʥ ʞᴅʥʝ ץʳʣʤʳʩ ʞʘʩʘסʘʥ ʘʜʘʤʜʘʨʜʳש ʞʝʢʝ 

 שʳʣʤʳʩʪʳץ ʳʣʤʳʩʢʝʨʣʝʨʜʽץ ʥʜʘʡײʪʘʫ; ʤץʩʝʙʝʧʪʝʨʽʥ ʘʥʳ שʳʥʳץʣײץ-ʤʽʥʝʟ ץʳʣʤʳʩʪʳץ

ʪᴇʤʝʥʜʝʫʽ ʞᴅʥʝ ʦʩʳ ʪװʨʜʝʛʽ ʥʘץʪʳ ץʳʣʤʳʩʪʘʨʜʳ ʙʦʣʜʳʨʤʘʫ ʞᴇʥʽʥʜʝʛʽ ʰʘʨʘʣʘʨʜʳ ᴅʟʽʨʣʝʫ 

ʤʘץʩʘʪʳʥʜʘ ʩʠʧʘʪʪʘʫ.  

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ᴅʨʪװʨʣʽ ץʦסʘʤʜʳץ-ʩʘʷʩʠ ʽʩ-ʰʘʨʘʣʘʨʜʳ ʜʘʡʳʥʜʘʫ ʤʝʥ ᴇʪʢʽʟʫ 

ʢʝʟʽʥʜʝ ʘʡʤʘץʪʘסʳ ʪײʨʘץʪʳ ᴅʣʝʫʤʝʪʪʽʢ-ʩʘʷʩʠ ʞʘסʜʘʡʜʳץ שʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽʥʝ ʘʡʨʳץʰʘ 

ʥʘʟʘʨ ʘʫʜʘʨʳʣʜʳ. ʉʘʡʣʘʫ ʧʨʦʮʝʩʽʥʽש ʙʘʨʳʩʳʥʜʘ ʙʽʟ 9 ʟʘש ʞʦʙʘʩʳʥ ʙײʟʫʜʳ ʞʦʶ ʪʫʨʘʣʳ, 4 

 ץʩʽʥʽʢʪʝʤʝ, 1 ʘʜʘʤ ᴅʢʽʤʰʽʣʽʢ ʞʘʫʘʧʢʝʨʰʽʣʽʢʢʝ ʪʘʨʪʳʣʜʳ. ʕʢʦʥʦʤʠʢʘʣʳװʘʨʳʤ, 17 ʪסʡײ

ʩʘʣʘʜʘ ʞװʢ ʢᴇʣʽʛʽ ʩʘʣʘʩʳʥʜʘסʳ ʟʘשʥʘʤʘʥʳ ʩʘץʪʘʫ, ʢʝʜʝʥ ץʳʟʤʝʪʽ ʞᴅʥʝ ʤʝʤʣʝʢʝʪʪʽש 

ʵʢʦʥʦʤʠʢʘʣʳץ ʤװʜʜʝʣʝʨʽʥʝ ʥץײʩʘʥ ʢʝʣʪʽʨʝʪʽʥ ʟʠʷʥʜʳ ᴇʪʝʫ ʤᴅʩʝʣʝʣʝʨʽʥʝ ʥʘʟʘʨ 

ʘʫʜʘʨʳʣʘʜʳ, ʩʦʥʳש ʩʘʣʜʘʨʳʥʘʥ ʙʽʨץʘʪʘʨ ʟʘשʩʳʟ ᴅʨʝʢʝʪʪʝʨʜʽ ʘʥʳץʪʘʜʳץ. ʄʳʩʘʣʳ, ʞװʢ 

ʞᴇʥʝʣʪʫʰʽʣʝʨʜʽ ʞᴇʥʝʣʪʫʜʽש ʥʝʛʽʟʛʽ ʞʦʩʧʘʨʣʘʨʳʥ ʦʨʳʥʜʘʤʘʫ ʙᴇʣʽʛʽʥʜʝ ʪʘʫʘʨʣʘʨʜʳ 

ʪʘʩʳʤʘʣʜʘʫ ʝʨʝʞʝʣʝʨʽʥ ʙײʟʫ ʘʥʳץʪʘʣʜʳ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʚʘʛʦʥʜʘʨ ץʦʩʳʤʰʘ ʞʦʩʧʘʨʣʘʨסʘ 

ʞʝʪʢʽʟʽʣʝʪʽʥ ʢʝʡʙʽʨ ʞʝʢʝ ʢʦʤʧʘʥʠʷʣʘʨʜʳש ʤװʜʜʝʣʝʨʽʥ, ʩʦʥʜʘʡ-ʘץ, ʚʘʛʦʥʜʘʨʜʳ ᴇʪʽʥʽʤʩʽʟ 
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ʪᴇʣʝʤʩʽʟ, ʥʝʩʠʝ ʙʝʨʤʝʡ, ʙʝʣʛʽʣʝʥʛʝʥ ʪᴇʣʝʤʜʝʨʜʝʥ ʪʳʩ ʞװʢʪʝʨʜʽ ʞʠʥʘʫ ʬʘʢʪʽʣʝʨʽ ʪʫʨʘʣʳ 

ʭʘʙʘʨʜʘʨ ʝʪʫ ʬʘʢʪʽʣʝʨʽ ʘʥʳץʪʘʣʜʳ. çɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʥʜʝ ʤʝʤʣʝʢʝʪʪʽʢ 

ʪʘʨʠʬʪʽʢ ʩʘʷʩʘʪʪʳ (ʙʘסʘʥʳ) ʞʝʪʽʣʜʽʨʫʜʽש ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳ ʙʝʣʛʽʣʝʥʜʽ, ʙײʣ ʙʘסʘ ʙʝʣʛʽʣʝʫ 

ʥʝʛʽʟʜʝʨʽʥ ץײץʳץʪʳץ ʥʝʛʽʟʜʝ ʙʝʢʽʪʫ ʞᴅʥʝ ʠʢʝʤʜʽ ʪʘʨʠʬʪʽʢ ʩʘʷʩʘʪʪʳ ʝʥʛʽʟʫ ʞᴅʥʝ ʙʘסʘ 

ʙʝʣʛʽʣʝʫ ᴅʜʽʩʽʥʝʥ ʪʝʤʽʨʞʦʣʜʘסʳ ײץʨʳʣʳʤʜʳץ ʨʝʬʦʨʤʘ ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʢᴇʟʜʝʣʛʝʥ 

ʪʘʨʠʬʪʽʢ ʨʝʪʪʝʫʜʽש ʙʘʩץʘ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫסʘ ʢᴇʰʫ ץʘʞʝʪʪʽʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳè [3, 10-ʙʝʪ].  

ʉʦʥʜʘʡ-ʘץ, ʩʘʣʳץ ʪᴇʣʝʫʜʝʥ ʞʘʣʪʘʨʫ ʬʘʢʪʽʣʝʨʽ ʞᴅʥʝ ʤʝʤʣʝʢʝʪʪʽʢ ʙʶʜʞʝʪʪʽש ʪʠʽʩʪʽ 

ʟʘץʳʤʜʘʥʫʳ ʙʝʣʛʽʣʝʥʜʽ. ʆʩʳʥʜʘʡ ʬʘʢʪʽʣʝʨ ʙʦʡʳʥʰʘ 4 ץʳʣʤʳʩʪʳץ ʽʩ ץʦʟסʘʣʜʳ. ʉʳʙʘʡʣʘʩ 

ʞʝʤץʦʨʣʳץץʘ ץʘʨʩʳ ʽʩ-ץʠʤʳʣ ʪʝʢʩʝʨʫʽʥʜʝ ץʘʜʘסʘʣʘʫʜʘסʳ ʢᴇʣʽʢʪʽʢ ʢᴅʩʽʧʦʨʳʥʜʘʨʜʳש ʞᴅʥʝ 

ʤʝʤʣʝʢʝʪʪʽʢ ʦʨʛʘʥʜʘʨʜʳש ʣʘʫʘʟʳʤʜʳ ʪײʣסʘʣʘʨʳʥʳץ שʳʟʤʝʪʪʽʢ ᴇʢʽʣʝʪʪʽʢʪʝʨʽʥ ʪʝʨʽʩ 

ʧʘʡʜʘʣʘʥʫ ʬʘʢʪʽʣʝʨʽ ʘʥʳץʪʘʣʜʳ. ʊʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽʥʜʝʛʽ ץʳʣʤʳʩʪʳש ʞʘʡ-ʢװʡʽ ʤʝʥ ʜʝשʛʝʡʽʥ 

ʢᴇʨʩʝʪʝʪʽʥ ʥʝʛʽʟʛʽ ʝʨʝʢʰʝʣʽʢʪʝʨʜʽש ʙʽʨʽ ʤʳʥʘʣʘʨʜʳ ʘʪʘʧ ᴇʪʫ ʢʝʨʝʢ: 

Å ʊʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽ, ʢʝʡʙʽʨ ʤʘשʳʟʜʳ ʢʨʠʤʠʥʦʣʦʛʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʙʘʨ ʢᴇʣʽʢʪʽש 

ʦʩʳ ʨʝʞʠʤʜʝ ץʳʣʤʳʩʪʳש ʤᴅʨʪʝʙʝʩʽ ʤʝʥ ײץʨʳʣʳʤʳ ᴅʩʝʨ ʝʪʝʜʽ ʞᴅʥʝ ץʳʣʤʳʩʢʝʨʣʝʨʜʽ ᴇʟ 

çʪʘʨʪʳʤʜʳʣʳסʳʥè ʘʥʳץʪʘʫ. ʆʣʘʨ ʤʳʥʘʜʘʡ: 

Å ʪʝʤiʨ ʞʦʣ ʢᴇʣiʛi ʦʙʲʝʢʪiʣʝʨiʥʜʝʛi ʞװʢʪʝʨʜiש ʢᴇʧ ʙᴇʣiʛiʥiש - ʞװʢ ʞᴅʥʝ ʙʘʛʘʞʜʳש 

ʰʦסʳʨʣʘʥʫʳ; 

Å ʩʪʘʥʮʠʷʣʘʨ ʤʝʥ ʪʝʤʽʨ ʞʦʣ ʩʪʘʥʮʠʷʣʘʨʳʥʜʘ ʙʦʣʫʳ, ʞʦʣʘʫʰʳʣʘʨ ʘץʰʘ ʞᴅʥʝ ᴇʟʛʝ ʜʝ 

ʤװʣiʢʪi ʙʝʣʛʽʣʽ ʙʽʨ, ʢʝʡʜʝ ʘʡʪʘʨʣʳץʪʘʡ ʩʦʤʘʩʳʥ ʠʝʣʽʛʽʥʜʝ ʙʦʣʳʧ ʞʦʣʘʫʰʳʣʘʨ װʣʢʝʥ ʩʘʥʳʥ 

ʦץʳʪʘʜʳ;  

Å ʞװʢ, ʙʘʛʘʞ ʞᴅʥʝ ʞʦʣʘʫʰʳʣʘʨʜʳש ʞʳʣʜʘʤ ץʦʟסʘʣʳʩʳ, ʙײʣ ʢʽʥᴅʣʽʣʝʨʜʽ ʘʥʳץʪʘʫʜʳ 

 ;ʞʘʫʘʧʢʝʨʰʽʣʽʢʢʝ ʪʘʨʪʘʜʳ ץʳʣʤʳʩʪʳץ ʠʳʥʜʘʪʘʜʳ ʞᴅʥʝ ʦʣʘʨʜʳץ

Å ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʥʽש ʞʳʣʞʳʤʘʣʳ ײץʨʘʤʳ ʘʟʘʤʘʪʪʳץ ץʦʟסʘʣʳʩʪʘʨʜʘʥ (ʝʩʽʨʪʢʽ 

 (ʘ ʟʘʪʪʘʨץʳʰ ʟʘʪʪʘʨ, ʨʘʜʠʦʘʢʪʠʚʪʽ ʤʘʪʝʨʠʘʣʜʘʨ ʞᴅʥʝ ʙʘʩסʞʘʨʳʣ ,ץʘʨʫ-ʞʘʨʘץ ,ʨʘʣʜʘʨʳײץ

ʘʣʳʥʘʪʳʥ ʟʘʪʪʘʨʜʳ ʪʘʩʳʤʘʣʜʘʫ װʰʽʥ ᴇʪʝ ʳסשʘʡʣʳ; 

Å ץʦʨ ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽ ʞʳʣʞʳʤʘʣʳ ʞᴅʥʝ ʦʣʘʨʜʳש ʢᴇʣʽʛʽʤʝʥ ᴇʪʢʽʟʽʣʝʪʽʥ ʪʘʫʘʨʣʘʨʜʳ 

ʙʽʨץʘʪʘʨ ץʦʶ ᴇʤʽʨ װʣʢʝʥ ʰʳסʳʥ ʞᴅʥʝ ʝʣʝʫʣʽ ʤװʣʽʢʪʽʢ ʟʘʣʘʣ ᴅʢʝʣʫʽ ʤװʤʢʽʥ, ʞʘʨʳʣʳʩ 

ʞʘסʜʘʡʜʘ ץʘʫʽʧ ʢᴇʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʖ.ɸ. ʊʦʫʜʘ ʧʽʢʽʨʽʤʝʥ ʢʝʣʽʩʫ ʢʝʨʝʢ. çɾʝʪʢʽʣʽʢʩʽʟ 

ʳץʪʠʤʘʣ ץʳʣʤʳʩʪʳץ ʰʘʙʫʳʣʜʘʨʜʘʥ ץʦʨסʘʫ ʟʘʤʘʥʘʫʠ ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʜʘʨʳʥ 

ʞʘʨʘץʪʘʥʜʳʨʫ, ʽʟʜʝʫ ʞᴅʥʝ ץʘʨʫʜʳ ʘʥʳץʪʘʫ, ʦץ-ʜᴅʨʽ, ץʘʫʽʧʩʽʟʜʽʢ ʰʘʨʘʣʘʨʳ, ʦʣʘʨʜʳש 

ʞʘʩʳʨʳʥ ʨʘʢʝʪʢʘʣʘʨ ʢʝʩʽʧ ʝʪʽʧ, ʞװʢ ʞᴅʥʝ ʪʘʩʳʤʘʣʜʘʫ ᴅʣʽ ʞʝʪʢʽʣʽʢʩʽʟ ʪʠʽʤʜʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳè [4, p.24]. 

ʊʝʤʽʨ ʞʦʣ ץʳʣʤʳʩ ʞʝʪʢʽʣʽʢʪʽ ʙץײʘʨʘʣʳץ ,ץʳʣʤʳʩʪʳץײץ ץʳץ ʪʝʨʽʩ ʪʘʨʠʭʠ ײʰʧʘ 

ᴅʣʝʫʤʝʪʪʽʢ ײץʙʳʣʳʩ, ʙʝʣʛʽʣʽ ʙʽʨ ʫʘץʳʪ ʢʝʟʝשʽ װʰʽʥ ʙʽʨʛʝ ʦʥʳש ʦʙʲʝʢʪʽʣʝʨʽ ʙʦʡʳʥʰʘ 

ʞʘʩʘʣסʘʥ ʙʘʨʣʳץ ץʳʣʤʳʩʪʘʨʜʳש ʙװʢʪʝʫ, ʝʨʝʢʰʝʣʽʛʽ ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽ ʘʥʳץʪʘʣסʘʥ ʪᴅʥ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʙʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳ ʪʘʩʳʤʘʣʜʘʫ װʰʽʥ ץʳʣʤʳʩץʘ ʝʨʝʢʰʝʣʽʢʪʝʨʽ, ʪʝʢ 

ʢᴇʣʽʢ ɹײʣ ʨʝʞʠʤʜʝ ʪᴅʥ, ץʳʣʤʳʩ ץʘʪʳʩʫʳʤʝʥ, ʘʪʘʧ ʘʡʪץʘʥʜʘ, ʦʥʳײץ שʨʳʣʳʤʳʥʜʘ ʝש 

ʘʣʜʳʤʝʥ ʤʝʥʰʽʢʢʝ ץʘʨʩʳ ץʳʣʤʳʩʪʘʨʜʳש ʪʘʨʘʣʫʳʥ ʢᴇʨʽʥʝʜʽ;  

ʝʩʽʨʪʢʽʥʽש ʟʘשʩʳʟ ʘʡʥʘʣʳʤʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ץʳʣʤʳʩʪʘʨ; ץʦסʘʤʜʳץ ץʘʫʽʧʩʽʟʜʽʢ ץʘʨʩʳ 

  ,ʛʝʡʜʝ ʢʝʰʽʛʽʧשʘʨʳ ʜʝסʞʦ שʦʥʳ ץʳʣʤʳʩ, ʩʦʥʜʘʡ-ʘץ

Åʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʤʝʥ ʞʘʩʘʣסʘʥ ץʳʣʤʳʩʪʘʨʜʳש ʝʢʽ ʪʦʙʳ ʘʥʳץʪʘʣʜʳ ʞᴅʥʝ ʦʣʘʨʜʳש 

ʢʨʠʤʠʥʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʘʥʳץʪʘʣʜʳ: 

1) ʪʝʤiʨ ʞʦʣ ʢᴇʣiʛiʥiש ʩʠʧʘʪʳ ץʳʣʤʳʩʪʘʨ (ʦʥʳש ʝʨʝʢʰʝʣiʛiʥʝ ʙʘʡʣʘʥʳʩʪʳ): 

 Åʪʝʤʽʨ ʞʦʣ ʞᴅʥʝ ʢᴇʣʽʢ ץʳʣʤʳʩʪʘʨʳ;  

Å ʞʳʣʞʳʤʘʣʳ ײץʨʘʤʥʘʥ ʪʘʫʘʨʣʘʨʜʳ ײʨʣʘʫ. 

çʊʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʥʜʝʛʽ ʞʦʣʘʫʰʳʣʘʨʜʳש ʤװʣʢʽʥ ײʨʣʘʫ ʤʝʥ ʘʰʫ ʤᴅʩʝʣʝʣʝʨʽʥ ʪʘʙʳʩʪʳ 

ʰʝʰʫ װʰʽʥ ץʳʣʤʳʩʪʳץ ʽʩʪʝʨʜʽ ʰסײʳʣ ʟʘשʥʘʤʘʣʳײ ,ץʡʳʤʜʘʩʪʳʨʫʰʳʣʳץ ʞᴅʥʝ 

ʙʘʩץʘʨʫʰʳʣʳץ ʰʘʨʘʣʘʨʜʳ ץʦʣʜʘʥʫ, ץʳʣʤʳʩʪʘʨʜʳש ʦʩʳ ʩʘʥʘʪʳʥ ʘʰʫ ʞᴅʥʝ ʪʝʨʛʝʫ 

ᴅʜʽʩʪʝʨʽʥ ᴅʟʽʨʣʝʫ, ץײץʳץ ץʦʨסʘʫ ʦʨʛʘʥʜʘʨʳʥ ʞʘʙʜʳץʪʘʫ װʰʽʥ ʤʘשʳʟʜʳ ʤʘʪʝʨʠʘʣʜʳ ʪʘʨʪʫ 

ʞᴅʥʝ ץʳʟʤʝʪʢʝʨʣʝʨʜʽ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʥ ᴅʟʽʨʣʝʫ ץʘʞʝʪ ʞײʤʳʩè [5, ʩ.3-4]. 
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 ץʘʤʜʳסʦץ ,ʳʟʤʝʪץ ץʘʨʩʳ ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽ (ʵʢʦʥʦʤʠʢʘʣʳץ ʳʣʤʳʩ ʤʝʥʰʽʢʢʝץ (2

 .ץʘʥ ʞʦסʝʨʝʢʰʝʣʽʛʽʥʝ ʪʫʳʥʜʘ (שʘʨʩʳ ʘʜʘʤʥʳץ .ʘʫʽʧʩʽʟʜʽʢʪʽ, ʪ.ʙץ

3) ʪᴅʥ ʪʝʤʽʨ ʞʦʣ (ʞᴅʥʝ ʪ.ʙ. ʞʘʩ, ʘʟʘʤʘʪʪʳסʳ ʙʘʩץʘ ʝʣʜʝʨʜʽץ שʘʪʳʩʫʳ, ʞʦסʘʨʳ 

 ʘʥסʳʣʤʳʩ ʞʘʩʘץ ʘʤʪʫ, ʙʦʡʳʥʰʘץ ʤʳʩʧʝʥײʛʝʡʽ, ʪʝʤiʨ ʞʦʣ ʢᴇʣiʛiʥʜʝ ʞשʘʡʪʘʣʘʥʫ ʜʝץ

ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʞᴅʥʝ ʦʣʘʨʜʳש ʞʽʢʪʝʣʫʽ ʞᴅʥʝ ʪʠʧʦʣʦʛʠʷʩʳ.  

4) ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʥʜʝʛʽ ץʳʣʤʳʩʪʳץ ʞʘʫʘʧʢʝʨʰʽʣʽʢ ʢʝʰʝʥʽ ʘʥʳץʪʘʣʜʳ. ɸʥʳץʪʘʣסʘʥ 

ʞᴅʥʝ, ʘʪʘʧ ʘʡʪץʘʥʜʘ ץʳʣʤʳʩ, ʦʩʳ ʪװʨʽʥ ʩʝʙʝʧʪʝʨʽ ʤʝʥ ʞʘסʜʘʡʣʘʨʳʥ ʝʢʽ ʪʦʧʪʘʨʳʥ 

ʪʘʣʜʘʥʘʜʳ: 

Å ʞʘʣʧʳ ʘʣסʘʥʜʘ ʙʘʨʣʳץ ץʳʣʤʳʩʪʘʨסʘ ʪᴅʥ, ʩʦʥʜʘʡ-ʘץ ʪʝʤiʨ ʞʦʣ ʢᴇʣiʛiʥʜʝʛi ץʳʣʤʳʩ 

 ;ʜʘʡʣʘʨסʰiʥ ᴅʜʝʪʪʝʛʽ ʢᴇʨʽʥʽʩʪʝʨ ʤʝʥ ʞʘװ

Å ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʥʜʝ ʞʘʩʘʣסʘʥ ץʳʣʤʳʩʪʘʨסʘ סʘʥʘ ץʘʪʳʩʪʳ ʥʘץʪʳ ʩʝʙʝʧʪʝʨ ʤʝʥ 

ʞʘסʜʘʡʣʘʨ. 

ʆʩʳʣʘʡʰʘ, ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽʥʜʝʛʽ ץʳʣʤʳʩʪʳש ʘʣʜʳʥ-ʘʣʫ - ʙײʣ ʝʣʜʝʛʽ ץʳʣʤʳʩʪʳש 

ʘʣʜʳʥ-ʘʣʫסʘ ʙʘʡʣʘʥʳʩʪʳ ʤʝʤʣʝʢʝʪʪʽʢ, ʢʦʤʤʝʨʮʠʷʣʳץ, ʤʝʤʣʝʢʝʪʪʽʢ ʦʨʛʘʥʜʘʨ ʤʝʥ 

 ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽ ץʳʟʤʝʪʽ, ʙʽʨʘץ ʪʳץʥʘ שʞʝʢʝʣʝʛʝʥ ʘʟʘʤʘʪʪʘʨʜʳ ,שʡʳʤʜʘʨʜʳײ

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʽʥʽש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʠʝ ʞᴅʥʝ ʦʣʘʨʜʳ ʘʥʳץʪʘʫ, ʞʦʶ ʥʝʤʝʩʝ 

ʦʥʳש ʩʝʙʝʧʪʝʨʽ ʤʝʥ ʞʘסʜʘʡʣʘʨʳʥ ʙʝʡʪʘʨʘʧʪʘʥʜʳʨʫ. ʊʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʥʜʝʛʽ ץʳʣʤʳʩʪʘʨʜʳש 

ʝʢʽ ʪʦʧʪʘʨʳʥʳש ʘʣʜʳʥ-ʘʣʫʜʳש ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳ ʤʝʥ ʥʘץʪʳ ʰʘʨʘʣʘʨʳ (ʢᴇʣʽʢʪʽש ʦʩʳ 

ʪװʨʽʥʽש ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʙʦʡʳʥʰʘ ʰʘʨʪʪʳ ʞᴅʥʝ ʰʘʨʪʩʳʟ), ʘʪʘʧ ʘʡʪץʘʥʜʘ ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽ 

ʢᴅʩʽʧʦʨʳʥʜʘʨʳʥʳש ʞᴅʥʝ ʽʰʢʽ ʽʩʪʝʨ ʦʨʛʘʥʜʘʨʳʥʳץ שʳʟʤʝʪʽʥ ʞʝʪʽʣʜʽʨʫʛʝ ʝʨʝʢʰʝ ʥʘʟʘʨ 

ʘʫʜʘʨʳʣʘʜʳ. 

ʊʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽʤʝʥ ʞʘʩʘʣסʘʥ ץʳʣʤʳʩʪʘʨʜʳש ʘʣʜʳʥ ʘʣʫʜʳ ʨʝʪʪʝʡʪʽʥ ʙʽʟʜʽש 

ʟʘשʜʘʨʳʤʳʟסʘ ץʘʪʳʩʪʳ ʝש ʤʘשʳʟʜʳ ʞʘʣʧʳʣʘʤʘ ʤᴅʣʽʤʝʪ ʙʝʨʜʽʢ: Åʢᴇʣʽʢʪʝʛʽ ץʦʟסʘʣʳʩ 

 ʘʣʘʫסʘʜʘץ ץʳ ʤʝʥ ʧʨʦʢʫʨʦʨʣʳסʜʳʣʳשʟʘ שʦʣʜʘʥʫʜʳץ ʜʘʨʜʳשʘʫʽʧʩʽʟʜʽʛʽ ʪʫʨʘʣʳ ʟʘץ

ʞʘסʜʘʡʳ ʪʫʨʘʣʳ; Åʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʤʝʥ ʪʘʩʳʤʘʣʜʘʥʘʪʳʥ ʞװʢʪʝʨʜʽש ʩʘץʪʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʫ ʩʘʣʘʩʳʥʜʘסʳ ʟʘשʜʳʣʳץ ʧʝʥ ʧʨʦʢʫʨʦʨʣʳץ ץʘʜʘסʘʣʘʫ ʞʘסʜʘʡʳ ʪʫʨʘʣʳ; Å2005 ʞʳʣʳ 

ʢʝʜʝʥ ʟʘשʥʘʤʘʩʳʥ ץʦʣʜʘʥʫ ʪʫʨʘʣʳ ʟʘשʜʳʣʳץ ʧʝʥ ʧʨʦʢʫʨʦʨʣʳץ ץʘʜʘסʘʣʘʫ ʞʘסʜʘʡʳ ʪʫʨʘʣʳ; 

Å2005 ʞʳʣʳ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʪʳʧ ʘʣʫ ʪʫʨʘʣʳ ʟʘשʥʳץ שʦʣʜʘʥʳʣʫʳʥ ʟʘשʜʳʣʳץ ʧʝʥ 

ʧʨʦʢʫʨʦʨʣʳץ ץʘʜʘסʘʣʘʫ ʞʘסʜʘʡʳ ʪʫʨʘʣʳ [7, ʩ.3-4].  

ʄʝʤʣʝʢʝʪʪʽʢ ʤʘʪʝʨʠʘʣʜʳץ ʨʝʟʝʨʚ ʙʦʡʳʥʰʘ ʟʘשʥʘʤʘʥʳ ץʦʣʜʘʥʫʜʳש ʞʘʡ-ʢװʡʽʥ 

ʪʝʢʩʝʨʫ ʥᴅʪʠʞʝʣʝʨʽ ʞᴅʥʝ ʪ.ʙ. ʞʦסʘʨʳʜʘ ʘʡʪʳʣסʘʥʜʘʨʜʳ ץʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʢᴇʣʽʢ 

ʧʨʦʢʫʨʘʪʫʨʘʩʳ ʦʨʛʘʥʜʘʨʳ, ʘʫʤʘץʪʳץ ʽʰʢʽ ʽʩʪʝʨ ʦʨʛʘʥʜʘʨʳ, ᴅʩʢʝʨʠʣʝʥʜʽʨʽʣʛʝʥ ץʦʨסʘʥʳʩ 

ʚʝʜʦʤʩʪʚʦʣʘʨʳ, ʩʦʥʜʘʡ-ʘץ ʪʝʤʽʨ ʞʦʣʜʘʨ ʤʝʥ ʚʝʜʦʤʩʪʚʦʣʘʨʜʳש ʞʦʣʘʫʰʳʣʘʨ ʤʝʥ ʞװʢ 

ʪʘʩʳʤʘʣʜʘʫ ץʳʟʤʝʪʪʝʨʽ ʘʨʘʩʳʥʜʘסʳ ᴇʟʘʨʘ ʽʩ-ץʠʤʳʣʜʳש ʥʝʛʽʟʜʝʣʛʝʥ ײʡʳʤʳ ץʳʣʤʳʩʪʘʨʜʳ 

ʘʰʫ, ʪʝʨʛʝʫ ʞᴅʥʝ ʘʣʜʳʥ-ʘʣʫʜʘ ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ.  

ɹײʣ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʜʽש ʪװʨʣʽ ʬʦʨʤʘʣʘʨʳ ʙʘʨ: 

ʘ) ץʳʣʤʳʩ ʞʘʩʘʫ ʤʘץʩʘʪʳʥʜʘ ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽ ʧʘʡʜʘ ʙʦʣʫʳ ʤװʤʢʽʥ ʩʫ ʞʠʥʘʫ ʘʣʘשʳ 

ʥʝʤʝʩʝ ʦʙʲʝʢʪʽʜʝ ʞᴅʥʝ ʪײʣסʘʣʘʨʜʳש ʦʧʝʨʘʪʠʚʪʽʢ ʞʘסʜʘʡסʘ;  

ᴅ) ᴇʟʘʨʘ ʘץʧʘʨʘʪ; 

ʙ) ץʳʣʤʳʩʪʳץ ʘʢʪʽʣʝʨʜʽ ʘʣʜʳʥ ʘʣʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʙʽʨʣʝʩʢʝʥ ʽʩ-ʰʘʨʘʣʘʨ, ʥʝʛʽʟʛʽ 

ʪײʨסʳʣʳץʪʳ ʞᴅʥʝ ʤʘʤʘʥʜʳץ ʞʦץ ʘʜʘʤʜʘʨʜʳ ʘʥʳץʪʘʡʜʳ, ץײץʳץ ʙײʟʫʰʳʣʘʨʜʳ ʽʟʜʝʫ; 

 ʚ) ʞװʢʪʽ ʞװʨʝʪʽʥ ʧʦʡʳʟʜʘʨʜʳש ʞװʢ ʚʘʛʦʥʜʘʨʳʥʜʘ ʙʽʨʣʝʩʢʝʥ ʪʝʢʩʝʨʫ; 

ʤʫʣʴʪʠʤʦʜʘʣʴʜʽ ʢᴇʣʽʢʪʝ; 

 ʛ) ʙʽʨʣʝʩʢʝʥ ץʦʡʤʘʣʘʨʜʘסʳ ʪʘʫʘʨʣʘʨʜʳש ʩʘץʪʘʫ ʤʝʤʣʝʢʝʪʪʽש ʪʝʢʩʝʨʫ, ʙʘʟʘʣʘʨʳ, 

ʢʦʥʪʝʡʥʝʨ ʘʣʘשʜʘʨʳ, ʪʠʝʫ ʞᴅʥʝ ʪװʩʽʨʫ ʪʝʢʩʝʨʫ, ʢʽʨʫʜʽ ʙʘץʳʣʘʫ ʩʘץʪʘʫ, ʪʘʫʘʨʣʘʨ ʞʦסʘʣʳʧ 

 .ʘʨʘʫץ ʳʟʤʝʪʪʽʢ ʪʝʨʛʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥץ

ʂᴇʣʽʢ ץʳʟʤʝʪʪʝʨʽ ʤʝʥ ץײץʳץ ץʦʨסʘʫ ʦʨʛʘʥʜʘʨʳʥʳש ᴇʟʘʨʘ ʽʩ-ץʠʤʳʣʳʥ 

 ʨʘʣʜʘʨʳʥײץ ʳ ᴅʣʝʤʜʽʢ ʪᴅʞʽʨʠʙʝʛʝ ʩᴅʡʢʝʩ, ʙʽʟ ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʥʜʝʛʽ ʢᴇʣʽʢסʡʳʤʜʘʩʪʳʨʫʜʘײ

ʢʦʜʪʘʫʜʘ ʦש ʥᴅʪʠʞʝʣʝʨʛʝ ץʦʣ ʞʝʪʢʽʟʜʽʢ.  

ʂᴇʣʽʢ ײץʨʘʣʳʥʳש ʢʦʜʳʥʳש ʥʝʛʽʟʛʽ ʪʘʣʘʧʪʘʨʳ: 
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Åᴅʨ ʞʝʢʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʜʳש ʙʽʨʝʛʝʡʣʽʛʽ;  

Åʤʝʥʰʽʢ ʠʝʩʽʥʽש ʪʘסʘʡʳʥʜʘʣʫʳ;  

Åʧʘʡʜʘʣʘʥʫ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʳש ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ײץʨʳʣʳʤʳʥʜʘ ʢᴇʨʩʝʪʫ; 

 Åʞʘᴃʘʥʜʳץ ʥʘʨʳץʪʘ ʞײʤʳʩ ʽʩʪʝʫ ʤװʤʢʽʥʜʽʛʽ.  

ʊʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʥʜʝ ʢᴇʧʪʝʛʝʥ ץʳʣʤʳʩʪʘʨʜʳ ʞʘʩʘʡʪʳʥ ʘʜʘʤʜʘʨ ʘʨʘʩʳʥʜʘ ʢʝʣʝʩʽ 

ʩʘʥʘʪʪʘʨʜʳ ʘʞʳʨʘʪʘʤʳʟ: 

ʘ) ʪʝʤʽʨʞʦʣʰʳʣʘʨʜʳץ שʳʟʤʝʪʢʝʨʣʝʨʽ (ʢᴅʩʽʧʪʽʢ ʤʽʥʜʝʪʪʝʨʜʽש ʘʨץʘʩʳʥʜʘ, 

ʪʘʫʘʨʣʘʨʜʳװ שʣʢʝʥ ʪʦʙʳ: ʣʦʢʦʤʦʪʠʚ ʙʨʠʛʘʜʘʣʘʨʳ, ʛʠʜʪʝʨ, ᴅʩʢʝʨʠʣʝʥʜʽʨʽʣʛʝʥ ʢװʟʝʪʰʽʣʝʨ, 

ʧʦʡʳʟʜʘʨ, ʘʚʪʦʢᴇʣʽʢ ʠʥʩʧʝʢʪʦʨʣʘʨʳ, ʩשװʛʽʩʰʽʣʝʨ, ʪʨʘʥʩʠʚʝʨʣʝʨ, ʞװʢ ʪʠʝʛʽʰʪʝʨ ʞᴅʥʝ ʪ.ʙ.). 

ɹײʣʘʨʜʳש ʽʰʽʥʜʝ ʙײʨʳʥ ʩʦʪʪʘʣסʘʥ, ץʦסʘʤʜʳץ ʪᴅʨʪʽʧʪʽ ʙײʟסʘʥ, ʢװʤᴅʥʜʽ ᴇʤʽʨ ʩʘʣʪʳʥ 

 ;ʩʪʘʥʘʪʳʥײ

ᴅ) ʦʩʳ ʩʘʥʘʪʳ װʰʽʥ ʪʝʤʽʨʞʦʣ ײץʨʳʣʳʩʪʘʨʳʥ ʤʘשʳʥʜʘ ʪײʨʘʪʳʥ ʞʝʨʛʽʣʽʢʪʽ 

ʪײʨסʳʥʜʘʨ (ʤʳʩʘʣʳ, ʩʪʘʥʮʠʷʣʘʨʜʘ ʞʦʣʘʫʰʳʣʘʨ ʵʣʝʤʝʥʪʪʝʨ ײʨʣʳץ, ʪʦʥʘʫ ʞᴅʥʝ 

 ,ʦʨ ʪʝʤʽʨʞʦʣ ʢᴇʣʽʢץ ץʘʪʘʨʳʥʘʥ, ʩʦʥʜʘʡ-ʘץ ʞᴅʥʝ שʳ ʧʦʝʟʜʘʨʜʳסʳʥʜʘשʘʣʘ ʤʘץ ץʰʳʣʳץʘʨʘץ

ʩʘʫʜʘ ʞᴅʥʝ ʚʘʨʝʚʦ ʞʳʣʞʳʤʘʣʳ ʪʘʫʘʨʣʘʨʜʳ ײʨʣʘʫ ʨʝʪʽʥʜʝ ץʳʣʤʳʩʪʘʨ ʩʠʧʘʪʪʘʣʘʜʳ 

ʧʘʨʢʪʝʨ ʞᴅʥʝ ʢʦʥʪʝʡʥʝʨ ʘʣʘשʜʘʨʳʥʜʘ); 

ʙ) çʪʫʨ ʙʦʡʳʥʰʘè, ʪװʨʤʝʣʝʨʜʝ ץʘʰʳʧ ʪײʨסʳʣʳץʪʳ ʞᴅʥʝ ʞײʤʳʩ ʪײʨʘץʪʳ ʦʨʥʳ ʞʦץ 

ʘʜʘʤ, ʩʦʥʜʘʡ-ʘץ ʪײʪץʳʥʜʘʨ (ʢᴇʣʽʢ ʘʨץʳʣʳ ץʦʟסʘʣʳʩ ʢʝʟʽʥʜʝ, ʦʣʘʨ ʞʠʽ, ʩʪʘʥʮʠʷʣʘʨ ʤʝʥ 

ʪʦסʘʥʜʘʨʜʳ ʢʝʟʽʥʜʝ ʨʝʪʪʝʫ ʧʘʨʢʪʝʨ ʟʦʨʣʘʫ ʤʝʥ ʢʽʩʽ ײʨʣʳץ, ʪʦʥʘʫ ʞᴅʥʝ ץʘʨʘץʰʳʣʳץ 

ʞʘʩʘסʘʥ ʞᴅʥʝ ʩʦʟʳʣסʘʥ). 

ʊʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʤʝʥ ʞʘʩʘʣסʘʥ ץʳʣʤʳʩʪʘʨʜʳ ʪʝʨʛʝʫʜʽש ʪʠʽʤʜʽʣʽʛʽ, ʙʽʨʽʥʰʽʜʝʥ, 

ʪʝʨʛʝʫʰʽ ᴇʟʽʥʽש ʞײʤʳʩ ʝʨʝʢʰʝʣʽʛʽʥ ʙʽʣʝʪʽʥ ʜᴅʨʝʞʝʜʝ, ʝʢʽʥʰʽʜʝʥ, ʦʣ ʢᴇʣʽʢ ʞʘסʜʘʡʳʥʜʘ 

 ʨʜʝװʪ ץʪʳʣʳ ʞᴅʥʝ ʪʘʢʪʠʢʘʣʳץʰʽʥʰʽʜʝʥ, ʦʣ ʫʘװ ,ʳʣʤʳʩ ʞʘʩʘʫ ᴅʜʽʩʪʝʨʽʤʝʥ ʪʘʥʳʩʘʜʳ ʤʘץ

ʞװʨʛʽʟʝʜʽ ʦʣ ʪʝʨʛʝʫ ʽʩ-ᴅʨʝʢʝʪʪʝʨʽʥ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʧ, ʤʘʤʘʥʜʘʨʜʳש ʢᴇʤʝʛʽʥ, ʢᴇʣʽʢ ʞᴅʥʝ 

ʽʰʢʽ ʽʩʪʝʨ ʦʨʛʘʥʜʘʨʳʥʳץ שʳʟʤʝʪʢʝʨʣʝʨʽʤʝʥ ᴇʟʘʨʘ ʽʩ-ץʠʤʳʣ ʞʘʩʘʡʜʳ. ʊʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʥʜʝ 

ʞʘʩʘʣסʘʥ ץʳʣʤʳʩʪʘʨʜʳ ʪʝʨʛʝʫʜʽ ײʡʳʤʜʘʩʪʳʨʫ ʤʝʥ ᴅʜʽʩʥʘʤʘʩʳʥ ʘʡץʳʥʜʘʡʪʳʥ 

ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽ ץʳʣʤʳʩ ʦʨʥʳʥʳש ʢᴇʧʰʽʣʽʢ ʞʘסʜʘʡʜʘ ʘʥʳץʪʘʣʘʪʳʥ ʦʨʥʳ ʙʦʡʳʥʰʘ 

ʩᴅʡʢʝʩ ʢʝʣʤʝʫʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄײʥʜʘʡ ʞʘסʜʘʡʣʘʨʜʘ ʪʝʨʛʝʫ ʢᴇʙʽʨʝʢ ʝשʙʝʢ ʝʪʫʜʝ, 

 .ʳʪʪʳ ʪʘʣʘʧ ʝʪʝʜʽץʦʩʳʤʰʘ ʫʘץ
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ʇɽʈʉʇɽʂʊʀɺʓ ʇʈʀʄɽʅɽʅʀʗ ʆʇʊʀʏɽʉʂʀʍ ɼɸʊʏʀʂʆɺ ɺ ʉʀʉʊɽʄɸʍ 

ɸɺʊʆʈɽɻʋʃʀʈʆɺɸʅʀʗ ɺ ʄɸɻʀʉʊʈɸʃʔʅʓʍ ʊʆʂʆʇʈʀɽʄʅʀʂɸʍ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʦʢʣʘʜʝ ʧʨʠʚʝʜʝʥ ʦʙʟʦʨ ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ. ʈʘʩʩʤʦʪʨʝʥʳ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʚʥʝʜʨʝʥʠʷ ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ 

ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʩʢʦʨʦʩʪʥʳʭ ʪʦʢʦʧʨʠʝʤʥʠʢʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʘʪʯʠʢ, ʪʦʢʦʧʨʠʝʤʥʠʢ, ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ  

ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʢʦʥʪʘʢʪʥʦʝ ʥʘʞʘʪʠʝ. 

ɸשʜʘʪʧʘ. ɹʘʷʥʜʘʤʘʜʘ ʪʦʢ ץʘʙʳʣʜʘסʳʰʪʘʨʜʳ ʘʚʪʦʤʘʪʪʳ ʨʝʪʪʝʫ ʞװʡʝʣʝʨʽʥʜʝ 

 ʪʦʢ שʳ ʰʘʧʰʘסʘʟʽʨʛʽ ʟʘʤʘʥפ .ʘʥסʘ ʰʦʣʫ ʞʘʩʘʣסʳʣʘʨסʨʳʣײץ ץʘ ʞʘʨʘʤʜʳ ʦʧʪʠʢʘʣʳסʦʣʜʘʥʫץ

 ,ʪʘʨʳ ʤʝʥ ʢʝʣʝʰʝʛʽץʙʘʩʳʤʜʳ שʳʣʘʨʜʳ ʝʥʛʽʟʫʜʽסʨʳʣײץ ץʘ ʦʧʪʠʢʘʣʳסʳʰʪʘʨסʘʙʳʣʜʘץ

   .ʘʥסʘʨʘʩʪʳʨʳʣץ ʜʘʡʣʘʨʳסʦʣʜʘʥʫ ʞʘץ

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ײץʨʳʣסʳ, ʪʦʢ ץʘʙʳʣʜʘסʳʰ, ʘʚʪʦʤʘʪʪʳ ʨʝʪʪʝʫ ʞװʡʝʩʽ, ʢʦʥʪʘʢʪʽʣʽ 

 .ʳʩʫץ

Abstract. The report provides an overview of optical sensors, suitable for use in 

automatic control systems of current collectors. Features of application, advantages and 

prospects of introduction of optical sensors on modern high-speed current collectors are 

considered. 

Key words: sensor, pantograph, automatic control system, contact force. 

 

ʋʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʦʚʳʰʝʥʠʝ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ ʪʨʝʙʫʝʪ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʥʘʜʝʞʥʦʛʦ ʪʦʢʦʩʲʝʤʘ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʪʦʢʦʚʳʭ 

ʥʘʛʨʫʟʦʢ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʨʦʙʣʝʤʳ  ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʙʦʨʫʜʦʚʘʪʴ 

ʪʦʢʦʧʨʠʝʤʥʠʢʠ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʉɸʈ) [1]. 

ʉɸʈ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ, ʚ ʢʦʪʦʨʦʡ ʚ 

ʢʘʯʝʩʪʚʝ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʩʣʫʞʠʪ ʢʦʥʪʘʢʪʥʦʝ ʥʘʞʘʪʠʝ, ʘ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ 

ʷʚʣʷʝʪʩʷ ʧʦʜʲʝʤʥʦ-ʦʧʫʩʢʘʶʱʠʡ ʤʝʭʘʥʠʟʤ ʪʦʢʦʧʨʠʝʤʥʠʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘʞʘʪʠʷ [2]. 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʢʦʥʪʘʢʪʥʦʛʦ ʥʘʞʘʪʠʷ ʚ ʉɸʈ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʣʝʢʩ 

ʜʘʪʯʠʢʦʚ, ʨʝʛʠʩʪʨʠʨʫʶʱʠʭ ʩʠʣʳ, ʜʘʚʣʝʥʠʝ, ʫʩʢʦʨʝʥʠʷ ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʪʦʢʦʧʨʠʝʤʥʠʢʘ. ɺ ʫʩʣʦʚʠʷʭ ʨʘʙʦʪʳ ʧʦʜ ʚʳʩʦʢʠʤ ʥʘʧʨʷʞʝʥʠʝʤ ʫʜʦʙʥʝʝ ʚʩʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ. 

ʆʧʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ ʷʚʣʷʶʪʩʷ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʠʟʤʝʨʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʧʨʠ ʧʦʤʦʱʠ ʦʧʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ʆʩʥʦʚʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʚ ʟʦʥʝ ʠʟʤʝʨʝʥʠʷ. 

ʉʚʝʪʦʚʳʝ ʵʣʝʤʝʥʪʳ ʜʘʪʯʠʢʦʚ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʥʘ ʨʘʟʥʳʭ ʜʣʠʥʘʭ ʚʦʣʥ 

(ʠʥʬʨʘʢʨʘʩʥʳʝ, ʚʠʜʠʤʳʝ, ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʝ). ɺ ʩʚʦʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʦʧʪʠʯʝʩʢʠʡ ʜʘʪʯʠʢ 

ʩʦʩʪʦʠʪ ʠʟ ʠʟʣʫʯʘʪʝʣʷ, ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʩʚʝʪ ʚ ʥʫʞʥʦʤ ʜʠʘʧʘʟʦʥʝ, ʦʧʪʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ, 

ʚʦʟʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘ ʩʚʝʪʦʚʦʡ ʧʦʪʦʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʨʷʝʤʦʡ ʬʠʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ, 

ʘ ʪʘʢʞʝ ʧʨʠʝʤʥʠʢʘ, ʢʦʪʦʨʳʡ ʨʘʟʣʠʯʘʝʪ ʩʠʛʥʘʣ, ʠʩʧʫʩʢʘʝʤʳʡ ʠʟʣʫʯʘʪʝʣʝʤ. ʕʣʝʤʝʥʪʳ 

ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʢʘʢ ʚ ʦʜʥʦʤ, ʪʘʢ ʠ ʚ ʨʘʟʥʳʭ ʢʦʨʧʫʩʘʭ. ɺ ʦʩʥʦʚʝ ʨʘʙʦʪʳ 
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ʧʨʠʙʦʨʦʚ ʣʝʞʠʪ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʧʪʠʯʝʩʢʦʡ ʩʨʝʜʳ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʬʠʟʠʯʝʩʢʦʡ 

ʚʝʣʠʯʠʥʳ, ʨʝʛʠʩʪʨʠʨʫʝʤʦʡ ʜʘʪʯʠʢʦʤ. 

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʫʩʪʨʦʡʩʪʚʘ ʩʦʟʜʘʝʪʩʷ ʦʧʪʠʯʝʩʢʠʡ ʣʫʯ, ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ 

ʨʝʬʣʝʢʪʦʨ ʠʣʠ ʦʪʨʘʞʝʥʥʳʡ ʦʪ ʦʙʲʝʢʪʘ, ʜʝʪʝʢʪʦʨ ʩʚʝʪʘ ʧʨʠʥʠʤʘʝʪ ʩʚʝʪʦʚʦʡ ʩʠʛʥʘʣ ʠ 

ʛʝʥʝʨʠʨʫʝʪ ʥʘ ʚʳʭʦʜʝ ʮʠʬʨʦʚʦʡ ʠʣʠ ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ. 

ɺ ʉɸʈ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʜʣʷ ʢʦʥʪʨʦʣʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʦʥʪʘʢʪʥʦʛʦ ʥʘʞʘʪʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʪʯʠʢʠ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ: ʩʠʣʳ ï 

ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʥʘʞʘʪʠʷ ʚ ʢʘʨʝʪʢʘʭ ʪʦʢʦʧʨʠʝʤʥʠʢʘ, ʫʩʢʦʨʝʥʠʷ ï ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʠʥʝʨʮʠʠ 

ʜʚʠʞʝʥʠʷ ʪʦʢʦʧʨʠʝʤʥʠʢʘ, ʜʘʚʣʝʥʠʷ ï ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʫʧʨʘʚʣʷʶʱʠʭ 

ʤʝʭʘʥʠʟʤʦʚ, ʨʘʩʩʪʦʷʥʠʷ ï ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʡ ʫʟʣʦʚ ʪʦʢʦʧʨʠʝʤʥʠʢʘ. 

ʆʧʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ ʩʠʣʳ ʠ ʜʘʚʣʝʥʠʷ ʠʤʝʶʪ ʩʭʦʞʫʶ ʢʦʥʩʪʨʫʢʮʠʶ (ʨʠʩ. 1, 2). 

ʂʦʥʩʪʨʫʢʮʠʷ ʜʘʪʯʠʢʘ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʝʚ ʦʧʪʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ 

ʧʨʦʭʦʜʠʪ ʩʚʝʪ. ʉʣʦʡ ʤʝʥʷʝʪ ʩʚʦʡʩʪʚʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʬʦʨʤʘʮʠʠ, ʚʳʟʚʘʥʥʦʡ ʠʟʤʝʥʝʥʠʝʤ 

ʩʠʣʳ ʠʣʠ ʜʘʚʣʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʠʟʤʝʥʷʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤʣʝʥʠʷ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ 

ʨʘʟʤʝʨ ʩʣʦʷ. ɺʝʣʠʯʠʥʘ ʜʝʬʦʨʤʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʡ 

ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ. 
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ɼʘʪʯʠʢʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʧʨʠ ʙʦʣʴʰʦʤ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʨʝʥʠʷ, ʦʥʠ  

ʩʪʘʙʠʣʴʥʳ ʢ ʜʝʡʩʪʚʠʶ ʪʝʤʧʝʨʘʪʫʨʳ.  

ɺ ʦʩʥʦʚʫ ʨʘʙʦʪʳ ʦʧʪʠʯʝʩʢʦʛʦ ʜʘʪʯʠʢʘ ʫʩʢʦʨʝʥʠʷ ʧʦʣʦʞʝʥ ʵʬʬʝʢʪ ɼʦʧʣʝʨʘ. ʇʨʠʙʦʨ 

ʦʙʳʯʥʦ ʩʦʜʝʨʞʠʪ ʣʘʟʝʨʥʳʡ ʠʩʪʦʯʥʠʢ ʠʟʣʫʯʝʥʠʷ, ʧʨʠʝʤʥʫʶ ʦʧʪʠʯʝʩʢʫʶ ʩʭʝʤʫ, ʘ ʪʘʢʞʝ 

ʵʣʝʢʪʨʦʥʥʫʶ ʩʭʝʤʫ ʦʙʨʘʙʦʪʢʠ (ʈʠʩʫʥʦʢ 3). ʇʨʠ ʦʪʨʘʞʝʥʠʠ ʠʟʣʫʯʝʥʠʷ ʦʪ ʥʝʧʦʜʚʠʞʥʦʛʦ 

ʦʙʲʝʢʪʘ ʜʣʠʥʘ ʚʦʣʥʳ ʧʨʠʥʷʪʦʛʦ ʣʫʯʘ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʠʩʪʠʥʥʦʡ ʜʣʠʥʳ ʚʦʣʥʳ ʣʘʟʝʨʘ. ɽʩʣʠ 

ʦʙʲʝʢʪ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʜʦʣʴ ʦʩʠ ʠʟʣʫʯʝʥʠʷ, ʧʨʦʠʩʭʦʜʠʪ ʩʜʚʠʛ ʜʣʠʥʳ ʚʦʣʥʳ ʦʪʨʘʞʝʥʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʥʘ ʥʝʢʦʪʦʨʫʶ ʚʝʣʠʯʠʥʫ (ʵʬʬʝʢʪ ɼʦʧʣʝʨʘ), ʟʥʘʯʝʥʠʝ ʠ ʟʥʘʢ ʢʦʪʦʨʦʡ ʥʝʩʫʪ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʢʦʨʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ, ʘ ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʩʦʩʪʘʚʝ 

ʧʨʠʝʤʥʦʛʦ ʦʧʪʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʵʪʫ 

ʚʝʣʠʯʠʥʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʣʝʙʘʥʠʷ ʦʪʨʘʞʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʜʫʣʠʨʫʶʪ ʯʘʩʪʦʪʥʳʡ 

ʩʜʚʠʛ, ʠ ʵʣʝʢʪʨʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʵʪʦʛʦ ʩʠʛʥʘʣʘ ʤʦʜʫʣʷʮʠʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʘʨʘʤʝʪʨʳ  

ʢʦʣʝʙʘʥʠʡ ʫʧʨʫʛʦʛʦ ʵʣʝʤʝʥʪʘ, ʚʳʟʚʘʥʥʳʭ ʫʩʢʦʨʝʥʠʝʤ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʩʦʩʪʘʚ ʦʧʪʠʯʝʩʢʠʭ ʘʢʩʝʣʝʨʦʤʝʪʨʦʚ ʚʭʦʜʠʪ ʠʩʪʦʯʥʠʢ 

ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʪʘʢʠʝ ʧʨʠʙʦʨʳ ʜʦʩʪʘʪʦʯʥʦ ʙʝʟʦʧʘʩʥʳ, ʧʦʩʢʦʣʴʢʫ ʚʳʩʦʢʘʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʠʝʤʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʘʟʝʨ ʤʘʣʦʡ 

ʤʦʱʥʦʩʪʠ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʜʦʩʪʦʠʥʩʪʚ ʦʧʪʠʯʝʩʢʠʭ ʘʢʩʝʣʝʨʦʤʝʪʨʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʠʟʤʝʨʝʥʠʝ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʙʝʩʢʦʥʪʘʢʪʥʦ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ 

ʠʟʤʝʨʠʪʝʣʴʥʦʤ ʢʦʤʧʣʝʢʩʝ ʪʨʝʙʫʝʪʩʷ ʣʠʰʴ ʦʜʥʦʢʨʘʪʥʘʷ ʬʦʢʫʩʠʨʦʚʢʘ ʥʘ ʠʟʤʝʨʷʝʤʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʫʩʪʨʦʡʩʪʚʘ ʵʪʦʛʦ ʪʠʧʘ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʠ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ, ʧʦʩʢʦʣʴʢʫ ʣʠʰʝʥʳ ʧʦʜʚʠʞʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

 

 
 

ʈʠʩʫʥʦʢ  3ï ʉʭʝʤʘ ʦʧʪʠʯʝʩʢʦʛʦ ʘʢʩʝʣʝʨʦʤʝʪʨʘ 

 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʚʘʨʠʘʮʠʡ ʩʭʝʤ ʜʘʪʯʠʢʦʚ ʧʝʨʝʤʝʱʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʘʭ. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ̫ ʚʣʷʝʪʩʷ ʩʭʝʤʘ 

ʦʧʪʠʯʝʩʢʦʡ ʪʨʠʘʥʛʫʣʷʮʠʠ ï ʜʘʪʯʠʢ ʷʚʣʷʝʪʩʷ ʜʘʣʴʥʦʤʝʨʦʤ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʨʘʩʩʪʦʷʥʠʝ 

ʜʦ ʦʙʲʝʢʪʘ, ʬʠʢʩʠʨʫʷ ʨʘʩʩʝʷʥʥʦʝ ʧʦʚʝʨʭʥʦʩʪʴʶ ʦʙʲʝʢʪʘ ʠʟʣʫʯʝʥʠʝ ʠ ʦʧʨʝʜʝʣʷʷ ʫʛʦʣ 

ʦʪʨʘʞʝʥʠʷ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʯʠʩʣʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʦʙʲʝʢʪʘ (ʨʠʩʫʥʦʢ 4).  

ɹʝʩʢʦʥʪʘʢʪʥʳʡ ʩʧʦʩʦʙ ʠʟʤʝʨʝʥʠʷ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʟʚʦʣʷʷ ʧʨʦʚʦʜʠʪʴ 

ʠʟʤʝʨʝʥʠʷ ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ. 

 

 

ˣͦ͟͡ ͙ͦ͋ͪ͊͋ͦͭ͟ 

˶͔͊ͪͤ͘·͚ ͙͒ͦ͒ 

ˮ͔ͤͭͪͺ͔͔ͪͦͣͭͪ 



ʄʘʪʝʨʠʘʣʳ  XLII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ                    

ʥʘ ʪʝʤʫ çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘ», 18. 04. 2018 ʛ., ʊʦʤ 2 
 

 

 

202 
 

ʉʭʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʦʢʦʧʨʠʝʤʥʠʢʘ, ʦʩʥʘʱʝʥʥʦʛʦ ʦʧʪʠʯʝʩʢʠʤʠ 

ʜʘʪʯʠʢʘʤʠ, ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5. ɺ ʧʨʠʚʝʜʝʥʥʦʡ ʩʭʝʤʝ ʙʣʦʢ 1 ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʝ 

ʜʘʪʯʠʢʠ ʢʦʥʪʘʢʪʥʦʛʦ ʥʘʞʘʪʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʪʦʢʦʧʨʠʝʤʥʠʢʝ. ʉʠʛʥʘʣʳ ʵʪʠʭ ʜʘʪʯʠʢʦʚ 

ʧʦʩʪʫʧʘʶʪ ʚ ʙʣʦʢ ʚʳʯʠʩʣʝʥʠʡ, ʩʶʜʘ ʞʝ ʧʦʩʪʫʧʘʶʪ ʩʠʛʥʘʣʳ ʘʢʩʝʣʝʨʦʤʝʪʨʦʚ (ʙʣʦʢ 2), 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʩʠʩʪʝʤʝ ʧʦʜʚʠʞʥʳʭ ʨʘʤ ʠ ʧʦʣʦʟʘʭ. ɺ ʙʣʦʢʝ ʚʳʯʠʩʣʝʥʠʡ ʢʦʥʪʘʢʪʥʦʝ 

ʥʘʞʘʪʠʝ (ʈʢʪ) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʫʩʢʦʨʝʥʠʡ ʧʦʜʚʠʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʦʢʦʧʨʠʝʤʥʠʢʘ, 

ʧʦʩʣʝ ʯʝʛʦ ʦʙʨʘʙʦʪʘʥʥʳʡ ʩʠʛʥʘʣ ʧʦʩʪʫʧʘʝʪ ʚ ʨʝʛʫʣʷʪʦʨ. 

 

 
 

ʈʠʩʫʥʦʢ 4 ï ʆʧʪʠʯʝʩʢʠʡ ʜʘʪʯʠʢ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʦʧʪʠʯʝʩʢʦʡ ʪʨʠʘʥʛʫʣʷʮʠʠ 

 

ɼʘʪʯʠʢ ʜʘʚʣʝʥʠʷ (ʙʣʦʢ 3), ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʤʘʛʠʩʪʨʘʣʠ ʧʠʪʘʥʠʷ ʨʝʟʠʥʦʢʦʨʜʥʦʛʦ 

ʵʣʝʤʝʥʪʘ, ʠ ʜʘʪʯʠʢʠ ʧʝʨʝʤʝʱʝʥʠʷ (ʙʣʦʢ 4), ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʧʦʣʦʟ ʠ ʩʠʩʪʝʤʫ ʧʦʜʚʠʞʥʳʭ 

ʨʘʤ, ʧʝʨʝʜʘʶʪ ʩʚʦʡ ʩʠʛʥʘʣ ʚ ʙʣʦʢ ʠʥʜʠʢʘʮʠʠ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʟʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʨʘʙʦʪʳ ʪʦʢʦʧʨʠʝʤʥʠʢʘ. ɺ ʩʣʫʯʘʝ ʩʥʠʞʝʥʠʷ ʢʦʥʪʘʢʪʥʦʛʦ 

ʥʘʞʘʪʠʷ ʥʠʞʝ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʨʝʛʫʣʷʪʦʨ ʦʪʢʨʳʚʘʝʪ ʢʣʘʧʘʥ ʧʦʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚ 

ʧʥʝʚʤʦʩʠʩʪʝʤʝ, ʧʨʠ ʯʨʝʟʤʝʨʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʢʦʥʪʘʢʪʥʦʛʦ ʥʘʞʘʪʠʷ ʨʝʛʫʣʷʪʦʨ ʦʪʢʨʳʚʘʝʪ 

ʢʣʘʧʘʥ ʧʦʥʠʞʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ. 
 

 

 
 

ʈʠʩʫʥʦʢ 5 ï ʉʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʪʦʢʦʧʨʠʝʤʥʠʢʦʤ, ʦʙʦʨʫʜʦʚʘʥʥʳʤ ʜʘʪʯʠʢʘʤʠ 
 

ɺʘʞʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʙʦʣʴʰʠʥʩʪʚʘ ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʠʪʴ ʙʝʩʢʦʥʪʘʢʪʥʳʝ ʠʟʤʝʨʝʥʠʷ, ʢʨʦʤʝ ʪʦʛʦ, ʪʘʢʠʝ ʜʘʪʯʠʢʠ ʦʙʳʯʥʦ ʜʦʚʦʣʴʥʦ 

ʪʦʯʥʳ ʠ ʠʤʝʶʪ ʚʳʩʦʢʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ. 

˻͋Ά͔ͭ͟ ͤ͊͋͡Ό͔͙͒ͤΎ 
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ʇʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ ʚ ʩʠʩʪʝʤʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʝ, ʥʘʜʝʞʥʦʝ ʠ ʫʩʪʦʡʯʠʚʦʝ 

ʢ ʧʦʤʝʭʘʤ ʫʧʨʘʚʣʝʥʠʝ, ʧʨʠ ʚʳʩʦʢʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʄɽʊʆɼʆɺ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓʍ  

ʀʉʉʃɽɼʆɺɸʅʀʁ ʀɿʅɸʐʀɺɸʅʀʗ ʂʆʅʊɸʂʊʅʓʍ ʇɸʈ ʋʉʊʈʆʁʉʊɺ 

ʊʆʂʆʉʒɽʄɸ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʫʩʪʘʥʦʚʦʢ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʠʟʥʘʰʠʚʘʥʠʷ 

ʢʦʥʪʘʢʪʥʳʭ ʧʘʨ ʫʩʪʨʦʡʩʪʚ ʪʦʢʦʩʲʸʤʘ ʤʦʥʦʨʝʣʴʩʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʤ 

ʩʪʝʥʜʝ. ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʩʪʨʦʝʥʳ U-ʦʙʨʘʟʥʳʝ ʢʨʠʚʳʝ: ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʦʮʝʩʩʘ ʠʟʥʘʰʠʚʘʥʠʷ. ʄʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʡ ʩʪʝʥʜ 

ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ ʠʟʥʘʰʠʚʘʥʠʷ ʬʘʢʪʦʨʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʠ ʪʦʢʦʧʨʦʚʦʜʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʥʦʨʝʣʴʩʦʚʳʡ ʪʨʘʥʩʧʦʨʪ, ʪʦʢʦʧʨʠʝʤʥʠʢ, ʠʟʥʦʩ, ʪʨʝʥʠʝ. 

ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ ʘʨʥʘʡʳ ײץʨʳʣסʳʥʳש ʞʘשʘʨʪʳʣסʘʥ ʥᴅʪʠʞʝʩʽ ʞᴅʥʝ 

ʤʦʥʦʨʝʣʴʩʪʽ ʢᴇʣʽʢʪʽש ʪʦʢ ץʘʙʳʣʜʘʫ ײץʨʳʣסʳʩʳʥʳש ʵʣʝʢʪʨʦʤʝʭʘʥʠʢʘʣʳץ ʪʦʟʫʳʥʳש 

ʵʢʩʧʝʨʠʤʝʥʪʪʽ ʟʝʨʪʪʝʫʽ ʞʘשʘʨʪʳʣסʘʥ ʩʪʝʥʪʪʝ ʢʝʣʪʽʨʽʣʛʝʥ. ɸʣʳʥסʘʥ ʥᴅʪʠʞʝ ʘʨץʘʩʳʥʜʘ U- 

ʪװʨʣʽ ץʠʩʳסʳ ʩʳʟʳʣʜʳ: ʤʝʭʘʥʠʢʘʣʳץץʘ ʞᴅʥʝ ʵʣʝʢʪʨʣʽʢ ײץʨʘʫ ʧʨʦʮʝʩʩʽʥʽש ʪʦʟʫʳʥʘ. 

ɾʘשʘʨʪʳʣסʘʥ ʩʪʝʥʜ ʙʽʟʛʝ ʪʦʢ ץʘʙʳʣʜʘסʳʰ ʧʝʥ ʪʦʢ ʩʳʤʳʥʳש ʥʘץʪʳ ʰʘʨʪʪʘʨʳʥʘ ʪᴅʥʜʽʣʽʢʪʽ 
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Abstract. The results of modernization specialized installations and electromechanical 

wear experimental studies of current-carrying monorail devices couples on a modernized stand 

are given in the article. U-shaped curves are constructed from the results obtained: for the 

mechanical and electrical components of the wear process. The upgraded stand allows to take 

into account the influence on the wear process of the typical factors for the real operating 

conditions of the current collector and current conductor. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʩʪʝʤʳ ʢʦʥʪʘʢʪʥʦʛʦ ʪʦʢʦʩʲʝʤʘ ʩ ʞʝʩʪʢʠʤ ʪʦʢʦʧʨʦʚʦʜʦʤ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʫʩʪʨʦʡʩʪʚ ʧʝʨʝʜʘʯʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʙʦʨʪ ʧʦʜʚʠʞʥʦʛʦ 

ʩʦʩʪʘʚʘ ʤʝʪʨʦʧʦʣʠʪʝʥʘ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʦʥʦʨʝʣʴʩʦʚʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ (ʥʘʚʝʩʥʳʭ, 

ʧʦʜʚʝʩʥʳʭ, ʩ ʢʦʣʝʩʥʳʤ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʦʧʠʨʘʥʠʝʤ ʠ ʣʠʥʝʡʥʳʤʠ ʪʷʛʦʚʳʤʠ 

ʜʚʠʛʘʪʝʣʷʤʠ). ʂʦʥʪʘʢʪʥʳʝ ʧʦʜʚʝʩʢʠ ʩ ʞʝʩʪʢʠʤ ʪʦʢʦʧʨʦʚʦʜʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʠ ʧʝʨʝʜʚʠʞʥʳʭ 

ʢʨʘʥʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʥʘ ʢʦʥʪʝʡʥʝʨʥʳʭ ʪʝʨʤʠʥʘʣʘʭ ʜʣʷ ʛʨʫʟʦʚʳʭ ʦʧʝʨʘʮʠʡ ʩ ʚʘʛʦʥʘʤʠ-

ʢʦʥʪʝʡʥʝʨʦʚʦʟʘʤʠ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ. 

ɼʣʷ ʣʶʙʦʡ ʠʟ ʫʢʘʟʘʥʥʳʭ ʩʬʝʨ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤ ʪʦʢʦʩʲʝʤʘ ʩ ʞʝʩʪʢʠʤ 

ʪʦʢʦʧʨʦʚʦʜʦʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʭʘʨʘʢʪʝʨʥʳ ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ, 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʪʦʢʦʚʳʭ ʥʘʛʨʫʟʦʢ, ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʪʠʧʦʚ ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ 

(ʕʇʉ), ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʶʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʩʦʟʜʘʥʠʷ 

ʥʦʚʳʭ ʫʩʪʨʦʡʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʘʜʝʞʥʫʶ, ʵʢʦʥʦʤʠʯʥʫʶ ʠ ʵʢʦʣʦʛʠʯʥʫʶ ʧʝʨʝʜʘʯʫ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʙʦʨʪ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

ʇʝʨʝʜʘʯʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ 

ʩʢʦʣʴʟʷʱʠʡ ʢʦʥʪʘʢʪ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʵʣʝʤʝʥʪʳ ʢʦʥʪʘʢʪʥʦʡ ʧʘʨʳ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʧʨʝʨʳʚʥʦʛʦ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʠʟʥʘʰʠʚʘʥʠʷ. ɺ ʩʚʝʪʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ 

ʩʦʛʣʘʩʥʦ ʧʦʣʦʞʝʥʠʷʤ çʉʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʜʦ 2030 ʛ.è ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ 

ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ, ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʨʘʙʦʪʳ ʠ ʫʚʝʣʠʯʝʥʠʝ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʫʩʪʨʦʡʩʪʚ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ. 

ʉʥʠʞʝʥʠʝ ʠʟʥʦʩʘ ʠ ʧʦʚʳʰʝʥʠʝ ʨʝʩʫʨʩʘ ʵʣʝʤʝʥʪʦʚ ʫʩʪʨʦʡʩʪʚ ʪʦʢʦʩʲʝʤʘ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʝʩʧʝʯʝʥʦ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʫʪʝʤ ʚʳʙʦʨʘ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ 

ʢʦʥʪʘʢʪʥʦʡ ʧʘʨʳ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʢʘʯʝʩʪʚʘ ʪʦʢʦʩʲʝʤʘ. 

ɺʳʙʦʨ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʪʨʠʙʦʧʘʨ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʠʩʧʳʪʘʥʠʷʤʠ ʥʘ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʪʝʥʜʘʭ.   

ɺ ʆʤɻʋʇʉʝ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʥʦʩʘ ʢʦʥʪʘʢʪʥʳʭ ʧʘʨ ʫʩʪʨʦʡʩʪʚ 

ʪʦʢʦʩʲʝʤʘ, ʨʝʘʣʠʟʫʝʤʘʷ ʣʘʙʦʨʘʪʦʨʥʳʤ ʢʦʤʧʣʝʢʩʦʤ, ʚʢʣʶʯʘʶʱʠʤ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʫʩʪʘʥʦʚʢʠ: ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ, ʚʨʘʱʘʪʝʣʴʥʦʛʦ, ʫʜʘʨʥʦʛʦ 

ʪʠʧʦʚ, ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʫʶ ʫʩʪʘʥʦʚʢʫ, ʫʩʪʘʥʦʚʢʫ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʥʘʛʨʫʟʦʯʥʫʶ ʫʩʪʘʥʦʚʢʫ (ʪʦʢʦʚʘʷ ʥʘʛʨʫʟʢʘ) ʠ ʜʨ. ʂʦʤʧʣʝʢʩ 

ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʟʥʦʩʦʫʩʪʘʣʦʩʪʥʳʝ ʠʩʧʳʪʘʥʠʷ ʫʩʪʨʦʡʩʪʚ ʪʦʢʦʩʲʝʤʘ 

ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʠ ʤʦʥʦʨʝʣʴʩʦʚʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ 

ʠʟʛʠʙʥʦʡ ʠ ʢʦʥʪʘʢʪʥʦʡ ʥʘʛʨʫʟʦʢ ʩ ʫʯʝʪʦʤ ʧʨʦʪʝʢʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʚ ʢʦʥʪʘʢʪʝ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʦʜʥʦʛʦ ʠʟ ʠʟʚʝʩʪʥʳʭ ʫʩʪʨʦʡʩʪʚ ʢʦʤʧʣʝʢʩʘ [1] ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʞʝʩʪʢʦʩʪʠ ʪʦʢʦʧʨʦʚʦʜʘ ʧʦ ʜʣʠʥʝ ʧʨʦʣʝʪʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ 

ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʪʦʢʦʧʨʠʝʤʥʠʢʦʤ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ 

ʧʨʦʛʠʙʳ ʠ ʦʪʢʣʦʥʝʥʠʷ ʪʦʢʦʧʨʦʚʦʜʘ ʚ ʪʦʯʢʘʭ ʝʛʦ ʢʨʝʧʣʝʥʠʷ ʢ ʵʩʪʘʢʘʜʝ ʠʣʠ ʦʧʦʨʘʤ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʥʘʞʘʪʠʷ ʠʣʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʫʜʘʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʥʝʛʦ ʩʦ ʩʪʦʨʦʥʳ 

ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʚ ʟʦʥʘʭ ʩʪʳʢʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʩʣʫʯʘʝ ʨʘʟʨʝʛʫʣʠʨʦʚʢʠ ʧʦ ʚʳʩʦʪʝ 

ʩʦʩʝʜʥʠʭ ʩʝʢʮʠʡ ʪʦʢʦʧʨʦʚʦʜʘ (ʥʘʣʠʯʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʩʪʫʧʝʥʴʢʠè). 

ʋʩʪʨʘʥʝʥʠʝ ʥʝʜʦʩʪʘʪʢʦʚ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ [1] ʜʦʩʪʠʛʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʠʟʚʝʩʪʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʢʦʣʴʟʷʱʝʛʦ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ ʪʦʢʦʧʨʠʝʤʥʠʢʦʤ ʠ 

ʪʦʢʦʧʨʦʚʦʜʦʤ ʜʦʧʦʣʥʝʥʦ ʫʧʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʤʝʞʜʫ ʨʘʤʦʡ ʠ 

ʩʪʘʥʠʥʦʡ [2]. 

ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʡ ʩʪʝʥʜʦʚʦʡ ʫʩʪʘʥʦʚʢʠ.  
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ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʡ ʩʪʝʥʜʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʢʦʣʴʟʷʱʝʛʦ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ ʪʦʢʦʧʨʦʚʦʜʦʤ ʠ ʪʦʢʦʧʨʠʝʤʥʠʢʦʤ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 

 

ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʢʦʣʴʟʷʱʝʛʦ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ ʪʦʢʦʧʨʠʸʤʥʠʢʦʤ ʠ 

ʪʦʢʦʧʨʦʚʦʜʦʤ, ʩʦʜʝʨʞʠʪ ʪʦʢʦʧʨʦʚʦʜ 1, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ ʨʘʤʝ 2 ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʥʠʥʳ 3 ʠ ʚʚʝʜʝʥʥʳʡ ʚ ʢʦʥʪʘʢʪ ʩ 

ʪʦʢʦʧʨʠʝʤʥʠʢʦʤ 4, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ ʧʦʜʚʠʞʥʦʤ ʦʩʥʦʚʘʥʠʠ 5, ʩʦʝʜʠʥʝʥʥʦʤ ʯʝʨʝʟ ʪʷʛʫ 6 

ʩ ʧʨʠʚʦʜʦʤ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ 7 ʠ ʦʩʥʘʱʝʥʥʳʤ ʨʦʣʠʢʦʤ 8 ʠ 

ʢʦʧʠʨʦʤ 9, ʧʨʠ ʵʪʦʤ ʫʧʦʤʷʥʫʪʳʡ ʪʦʢʦʧʨʦʚʦʜ 1 ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʜʚʫʭ ʩʦʩʪʳʢʦʚʘʥʥʳʭ ʚ 

ʧʨʦʜʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʝʢʮʠʡ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʩʥʘʙʞʝʥʘ ʫʩʪʨʦʡʩʪʚʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʝʝ ʚʳʩʦʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ 10, ʘ ʚʪʦʨʘʷ ï ʫʩʪʨʦʡʩʪʚʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʘʟʦʨʘ ʤʝʞʜʫ 

ʩʝʢʮʠʷʤʠ 11. ʄʝʞʜʫ ʨʘʤʦʡ 2 ʠ ʩʪʘʥʠʥʦʡ 3 ʫʩʪʘʥʦʚʣʝʥʳ ʫʧʨʫʛʠʝ ʵʣʝʤʝʥʪʳ 12. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦʟʚʦʣʠʪ ʨʘʩʰʠʨʠʪʴ ʝʛʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʪʦʢʦʧʨʦʚʦʜʘ ʠ ʪʦʢʦʧʨʠʝʤʥʠʢʘ, ʫʯʝʩʪʴ ʧʨʦʛʠʙʳ ʠ ʦʪʢʣʦʥʝʥʠʷ ʪʦʢʦʧʨʦʚʦʜʘ ʚ ʪʦʯʢʘʭ ʝʛʦ 

ʢʨʝʧʣʝʥʠʷ ʢ ʵʩʪʘʢʘʜʝ ʠʣʠ ʦʧʦʨʘʤ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʥʘʞʘʪʠʷ ʠʣʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʫʜʘʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʥʝʛʦ ʩʦ ʩʪʦʨʦʥʳ ʪʦʢʦʧʨʠʝʤʥʠʢʘ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ ʧʦʚʳʰʝʥʠʝ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʩʪʳʢʦʚʦʡ ʟʦʥʳ ʪʦʢʦʧʨʦʚʦʜʘ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʦʩʫʱʝʩʪʚʠʪʴ ʚʳʙʦʨ ʨʘʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʠ ʪʦʢʦʧʨʦʚʦʜʘ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʥʦʛʦ ʪʦʢʦʩʲʝʤʘ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʚʪʦʨʦʛʦ ʠʟ ʠʟʚʝʩʪʥʳʭ ʫʩʪʨʦʡʩʪʚ ʢʦʤʧʣʝʢʩʘ [3] ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʢʠ ʪʝʢʫʱʝʛʦ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʩʢʦʣʴʞʝʥʠʷ ʤʝʞʜʫ 

ʪʦʢʦʧʨʦʚʦʜʦʤ ʠ ʪʦʢʦʧʨʠʝʤʥʠʢʦʤ, ʪʘʢ ʢʘʢ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʧʨʦʜʦʣʴʥʘʷ ʩʠʣʘ ʪʨʝʥʠʷ 

ʩʢʦʣʴʞʝʥʠʷ ʚ ʢʦʥʪʘʢʪʝ, ʯʪʦ ʩʥʠʞʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʋʩʪʨʘʥʝʥʠʝ ʥʝʜʦʩʪʘʪʢʦʚ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʦʩʪʠʛʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʠʟʚʝʩʪʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ [3] ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʢʦʣʴʟʷʱʝʛʦ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ ʪʦʢʦʧʨʠʝʤʥʠʢʦʤ ʠ 

ʪʦʢʦʧʨʦʚʦʜʦʤ ʜʦʧʦʣʥʝʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʤʝʞʜʫ ʪʦʢʦʧʨʠʝʤʥʠʢʦʤ ʠ ʧʦʜʚʠʞʥʳʤ 

ʦʩʥʦʚʘʥʠʝʤ ʜʘʪʯʠʢʦʤ ʥʘʞʘʪʠʷ, ʚʳʭʦʜ ʢʦʪʦʨʦʛʦ ʯʝʨʝʟ ʘʥʘʣʦʛʦʚʦ-ʮʠʬʨʦʚʦʡ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʦʝʜʠʥʝʥ ʩ ʚʭʦʜʦʤ ʢʦʤʧʴʶʪʝʨʘ [4]. 

ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʡ ʩʪʝʥʜʦʚʦʡ ʫʩʪʘʥʦʚʢʠ.  

 



ʄʘʪʝʨʠʘʣʳ  XLII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ                    

ʥʘ ʪʝʤʫ çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘ», 18. 04. 2018 ʛ., ʊʦʤ 2 
 

 

 

206 
 

1
2

7

8
6

5
4

3

10

11 12

9

 
ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʩʪʝʥʜʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʢʦʣʴʟʷʱʝʛʦ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ  

ʪʦʢʦʧʨʦʚʦʜʦʤ ʠ ʪʦʢʦʧʨʠʝʤʥʠʢʦʤ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 

 

ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʢʦʣʴʟʷʱʝʛʦ ʢʦʥʪʘʢʪʘ, ʩʦʜʝʨʞʠʪ ʪʦʢʦʧʨʦʚʦʜ 1, 

ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ ʨʘʤʝ 2, ʜʦʧʫʩʢʘʶʱʝʡ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ, ʩ 

ʢʦʪʦʨʳʤ ʚʚʝʜʝʥ ʚ ʢʦʥʪʘʢʪ ʪʦʢʦʧʨʠʝʤʥʠʢ 3, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ ʧʦʜʚʠʞʥʦʤ ʦʩʥʦʚʘʥʠʠ 4, 

ʩʦʝʜʠʥʝʥʥʦʤ ʯʝʨʝʟ ʪʷʛʫ 5 ʩ ʧʨʠʚʦʜʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ 

ʧʝʨʝʤʝʱʝʥʠʷ 6, ʨʦʣʠʢʘ 7 ʠ ʢʦʧʠʨʘ 8, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʦʥʪʘʢʪʥʳʭ ʧʘʨ ʚ 

ʦʜʥʦʩʪʦʨʦʥʥʝʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʅʘ ʪʷʛʫ 5 ʫʩʪʘʥʦʚʣʝʥ ʜʘʪʯʠʢ 9 ʧʨʦʜʦʣʴʥʦʡ ʩʠʣʳ ʪʨʝʥʠʷ 

ʩʢʦʣʴʞʝʥʠʷ. ʄʝʞʜʫ ʪʦʢʦʧʨʠʝʤʥʠʢʦʤ 3 ʠ ʧʦʜʚʠʞʥʳʤ ʦʩʥʦʚʘʥʠʝʤ 4 ʫʩʪʘʥʦʚʣʝʥ ʜʘʪʯʠʢ 

ʥʘʞʘʪʠʷ 10 ʪʦʢʦʧʨʠʝʤʥʠʢʘ 3 ʥʘ ʪʦʢʦʧʨʦʚʦʜ 1. ɺʳʭʦʜʳ ʜʘʪʯʠʢʘ 9 ʧʨʦʜʦʣʴʥʦʡ ʩʠʣʳ ʠ 

ʜʘʪʯʠʢʘ ʥʘʞʘʪʠʷ 10 ʯʝʨʝʟ ʘʥʘʣʦʛʦʚʦ-ʮʠʬʨʦʚʦʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 11 ʩʦʝʜʠʥʝʥʳ ʩ ʚʭʦʜʦʤ 

ʢʦʤʧʴʶʪʝʨʘ 12.  

ʅʘʣʠʯʠʝ ʜʘʪʯʠʢʘ ʥʘʞʘʪʠʷ ʚ ʠʟʚʝʩʪʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʤʛʥʦʚʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʩʢʦʣʴʞʝʥʠʷ ʠ ʦʮʝʥʠʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʥʝʛʦ ʨʘʟʣʠʯʥʳʭ 

ʬʘʢʪʦʨʦʚ: ʪʷʛʦʚʦʛʦ ʪʦʢʘ, ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʪʘʢʪʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʠʭ ʪʚʝʨʜʦʩʪʴ ʠ 

ʜʨ.), ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʟʚʦʣʷʝʪ ʚʳʙʠʨʘʪʴ ʥʘʠʣʫʯʰʠʝ ʩʦʯʝʪʘʥʠʷ ʢʦʥʪʘʢʪʥʳʭ ʧʘʨ ʠ 

ʨʝʞʠʤʳ ʠʭ ʨʘʙʦʪʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʥʦʛʦ ʪʦʢʦʩʲʝʤʘ.  

 

              
ʘ                                                                  ʙ 

 

ʈʠʩ. 3. ʂʨʝʧʣʝʥʠʝ ʢʦʥʪʘʢʪʥʦʡ ʚʩʪʘʚʢʠ: 

ʘ ï ʜʦ ʤʦʜʝʨʥʠʟʘʮʠʠ; ʙ ï ʧʦʩʣʝ ʤʦʜʝʨʥʠʟʘʮʠʠ 
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ʆʙʲʝʢʪʦʤ ʠʩʧʳʪʘʥʠʡ ʷʚʣʷʣʘʩʴ ʢʦʥʪʘʢʪʥʘʷ ʚʩʪʘʚʢʘ ʜʣʷ ʤʦʥʦʨʝʣʴʩʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, 

ʚʳʧʦʣʥʝʥʥʘʷ ʠʟ ʤʝʜʥʦʛʨʘʬʠʪʦʚʦʛʦ ʢʦʤʧʦʟʠʪʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʠʟʥʦʩʘ ʢʦʥʪʘʢʪʥʦʡ ʚʩʪʘʚʢʠ 

ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʦʪʧʝʯʘʪʢʦʚ [5].  ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 4. 

 
ʈʠʩ. 4. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʥʦʩʘ ʢʦʥʪʘʢʪʥʦʛʦ ʵʣʝʤʝʥʪʘ: 

ʘ ï ʙʝʟ ʪʦʢʦʚʦʡ ʥʘʛʨʫʟʢʠ; ʙ ï ʩ ʪʦʢʦʚʦʡ ʥʘʛʨʫʟʢʦʡ 50 ɸ;  

ʚ ï ʩ ʪʦʢʦʚʦʡ ʥʘʛʨʫʟʢʦʡ 100 ɸ; ʛ ï ʩ ʪʦʢʦʚʦʡ ʥʘʛʨʫʟʢʦʡ 150 ɸ; 

1 ï ʜʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʪʝʥʜʘ; 2 ï ʧʦʩʣʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʪʝʥʜʘ.  

 

ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʤ ʩʪʝʥʜʝ [2], ʢʦʪʦʨʳʡ ʙʳʣ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥ ʧʫʪʝʤ ʢʨʝʧʣʝʥʠʷ ʢʦʥʪʘʢʪʥʦʡ ʚʩʪʘʚʢʠ ʚ ʜʝʨʞʘʪʝʣʝ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʫʛʣʦʚʳʭ ʩʤʝʱʝʥʠʡ, ʩ ʮʝʣʴʶ ʩʘʤʦʫʩʪʘʥʦʚʢʠ ʨʘʙʦʯʠʭ ʛʨʘʥʝʡ ʚʩʪʘʚʢʠ ʥʘ ʨʘʙʦʯʠʭ ʛʨʘʥʷʭ 

ʪʦʢʦʧʨʦʚʦʜʘ (ʨʠʩ. 3, ʙ). 

ɸʥʘʣʠʟ U-ʦʙʨʘʟʥʳʭ ʢʨʠʚʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʦʤ, ʯʪʦ ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʪʝʥʜʘ 

ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʫʤʝʥʴʰʠʪʴ ʚʨʝʤʷ 

ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʢʦʥʪʘʢʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ 

ʟʘ ʩʯʝʪ ʫʯʝʪʘ ʬʘʢʪʦʨʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʦʢʦʧʨʠʝʤʥʠʢʘ 

ʠ ʪʦʢʦʧʨʦʚʦʜʘ. 
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ʊɽʄɯʈɾʆʃ ʂᴆʃɯɻɯʅɽʅ ʇɸʈʅʀʂʊɯʂ ɻɸɿɼɸʈ ʐʓנɸʈʓʅɼʓʃɸʈʓʅʓר 

 ɸ ᴄʉɽʈɯנɸʅ ʆʈʊɸנʆʈʐɸפ

 

ɸʥʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ץʘʙʳʣʜʘʥסʘʥ ʊײʞʳʨʳʤʜʘʤʘ ʘʷʩʳʥʜʘ ʧʘʨʥʠʢʪʽʢ ʛʘʟʜʘʨ 

ʰʳסʘʨʳʥʜʳʣʘʨʳʥʳש ʘʪʤʦʩʬʝʨʘסʘ ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʥʝʥ ᴅʩʝʨ ʝʪʫ ʘʩʧʝʢʪʽʣʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ, ʙײʣ 

 .ʘè ʢᴇʰʫʽ ʪʫʨʘʣʳסçɾʘʩʳʣ ʵʢʦʥʦʤʠʢʘ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽ, ץʳʣʤʳʩ, ʧʘʨʥʠʢʪʽʢ ʛʘʟ, ץʦʨʰʘסʘʥ ʦʨʪʘ, ʞʘʩʳʣ 

ʵʢʦʥʦʤʠʢʘ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʂʦʥʮʝʧʮʠʠ, ʧʨʠʥʷʪʦʡ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʘʩʧʝʢʪʳ 

ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʦʪ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʘʪʤʦʩʬʝʨʫ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʧʝʨʝʭʦʜʦʤ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʢ çɿʝʣʝʥʦʡ ʵʢʦʥʦʤʠʢʝè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ,  ʧʨʝʩʪʫʧʣʝʥʠʝ,  ʧʘʨʥʠʢʦʚʳʡ ʛʘʟ,  

ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ, ʟʝʣʝʥʘʷ ʵʢʦʥʦʤʠʢʘ. 

Abstract. The Concepts adopted in this article provide for aspects of greenhouse gas 

emissions from railway transport to the atmosphere, which is the transition of the Republic of 

Kazakhstan to a "Green economy". 

Key words:  railway transport, crime, greenhouse  gas, environment, green economy.  

 

ɾʘʩʳʣ ʵʢʦʥʦʤʠʢʘסʘ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʢᴇʰʫ ʪײʞʳʨʳʤʜʘʤʘʩʳʥ ʽʩʢʝ 

ʘʩʳʨʫ ʤʘץʩʘʪʳʥʜʘ, תʢʽʤʝʪ ʽʩ-ʰʘʨʘʣʘʨ ʞʦʩʧʘʨʳʥ ᴅʟʽʨʣʝʜʽ [1], ʵʥʝʨʛʠʷ ʪʠʽʤʜʽʣʽʛʽ 

ʩʘʣʘʩʳʥʜʘסʳ ʠʥʥʦʚʘʮʠʷʣʳץ ʽʩ-ʰʘʨʘʣʘʨʜʳ ʽʩʢʝ ʘʩʳʨʫ ʞᴇʥʽʥʜʝʛʽ ʰʘʨʘʣʘʨ ץʘʨʘʩʪʳʨʳʣסʘʥ, 

ʦʣ ʳʥʪʘʣʘʥʜʳʨʫ ײץʨʫ ʘʨץʳʣʳ ʧʘʨʥʠʢʪʽʢ ʛʘʟʜʘʨ ʰʳסʘʨʳʥʜʳʣʘʨʳʥ, ץʘʨʞʳʣʘʥʜʳʨʫ 

ʢᴇʟʜʝʨʽʥʝ ץʦʣ, ץʦʣʜʘʥʳʩʪʘסʳ ʢᴅʩʽʧʦʨʳʥʜʘʨʜʳ ʞʘסשʳʨʪʫ ʘʟʘʡʪʫ, ײץʨʫ ʦשʪʘʡʣʳ ʪʘʨʠʬʪʝʨ, 

 ʘשʳ ʞʘסʘʟʽʨʛʽ ʟʘʤʘʥץ ʥʘʤʘʥʳשʳ ʟʘסʦʣʜʘʥʳʩʪʘץ ʳסʘʫ ʩʘʣʘʩʳʥʜʘסʦʨץ ʘʥ ʦʨʪʘʥʳסʦʨʰʘץ

ʨʝʛʝʥʝʨʘʮʠʷʩʳ ʤʝʥ װʡʣʝʩʪʽʨʫ ײץʨʫ. 30 ʤʘʤʳʨ, 2013 # 577 [2 ʤʘʫʩʳʤʜʘסʳ פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳ ʇʨʝʟʠʜʝʥʪʽʥʽש ɾʘʨʣʳסʳʤʝʥ ʙʝʢʽʪʽʣʛʝʥ çʞʘʩʳʣè ᴇʩʽʤ ʞװʟʝʛʝ ʘʩʳʨʫ װʰʽʥ 

ɽʫʨʦʧʘ ʩʝʨʽʢʪʝʩʪʽʢ, ɸʟʠʷ ʞᴅʥʝ ʊʳʥʳץ ʤײʭʠʪ ʞʘʩʳʣ ʵʢʦʥʦʤʠʢʘסʘ ץʘʨʘʡ פʘʟʘץʩʪʘʥ ʢᴇʰʫ 

ʊײʞʳʨʳʤʜʘʤʘʩʳʥʜʘ ʢᴇʨʽʥʽʩ ʪʘʙʘʜʳ, - çɾʘʩʳʣ ʢᴇʧʽʨè ɸʩʪʘʥʘ ʙʘʩʪʘʤʘʩʳʥ ʙʘʩʳʤ 

ʙʘסʳʪʪʘʨʳ ]. ʞʘʩʳʣ ʵʢʦʥʦʤʠʢʘסʘ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʢᴇʰʫ ʪײʞʳʨʳʤʜʘʤʘʩʳʥʘ 

ʩᴅʡʢʝʩ ʢʣʠʤʘʪʪʳש ᴇʟʛʝʨʫʽʥʝ, ʪᴇʤʝʥ ʢᴇʤʽʨʪʝʢʪʽ ʜʘʤʳʪʫ ʞᴅʥʝ ʙʝʡʽʤʜʝʫ ʙʘסʜʘʨʣʘʤʘʩʳ 

ʙʘסʳʪʪʘʨʳʥ ץʘʤʪʠʜʳ, ʩʦʥʜʘʡ-ʘץ ʢᴇʣʽʢ ʠʥʬʨʘײץʨʳʣʳʤʳʥ ʩʘʣʜʘʨʳʥ ʞײʤʩʘʨʪʫ ʞᴅʥʝ 

ʙʝʡʽʤʜʝʫ ʞʝשʽʣʜʝʪʫ װʰʽʥ ʪᴇʤʝʥ ʢᴇʤʽʨʪʝʢʪʽ çʞʘʩʳʣè ᴇʩʽʤ, ʦʥʳש ʽʰʽʥʜʝ ʧʘʨʥʠʢʪʽʢ ʛʘʟʜʘʨ 

(ʇɻ) ʰʳסʘʨʳʥʜʳʣʘʨʳʥ, ʵʢʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʛʽʥ ʞᴅʥʝ ץʳʩץʘʨʪʫ ʞʘץʩʘʨʪʫ װʰʽʥ 
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ʢʣʠʤʘʪʪʳש ᴅʩʝʨʽ. ʩʘʨʘʧʰʳʣʘʨ, ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ, װʟʜʽʢ ʪᴅʞʽʨʠʙʝʥʽ, ʞᴅʥʝ ʘʫʜʘʨʫ ʪʝʪʽʢʪʝʨʽʥ 

ʧʣʘʪʬʦʨʤʘ ʞᴅʥʝ ʜʝʨʝʢʪʝʨ ʙʘʟʘʩʳʥ ײץʨʫ װʰʽʥ ʵʥʝʨʛʠʷ ʪʠʽʤʜʽʣʽʛʽʥ ʠʥʥʦʚʘʮʠʷʣʘʨʜʳ ʽʩʢʝ 

ʘʩʳʨʫ, ץʘʟʙʘ ʦʪʳʥ ʩʫʙʩʠʜʠʷʣʘʨ ʰʦʣʫ, ʙʝʣʩʝʥʜʽ ᴇʥʝʨʢᴅʩʽʧ ʞᴅʥʝ ʢᴇʣʽʢ ʠʥʬʨʘײץʨʳʣʳʤʳ ʜʘ 

ʧʘʡʜʘʣʘʥʳʣʘʜʳ. 

ʕʢʦʥʦʤʠʢʘʣʳץ ʳʥʪʳʤʘץʪʘʩʪʳץ ʞᴅʥʝ ʜʘʤʫ ײʡʳʤʳ ʝʣʜʝʨʜʽש ʦʨʪʘʰʘ ʜʝשʛʝʡʽʥʝ 

(ʕʓɼױ) ץʘʨʘסʘʥʜʘ ʞʦסʘʨʳ ʝʢʽ ʝʩʝʛʝ ʞʘʣʧʳ ʽʰʢʽ ᴇʥʽʤʥʽש (ɾɯᴆ) װʨʜʽʩʪʝʨ ʤʝʥ ʵʥʝʨʛʠʷʥʳ 

ʪײʪʳʥʫ ʤʦʜʝʣʴʜʝʨʽʥʽש ʪᴅʫʝʣʜʽ ʞᴅʥʝ ʦʨʳʩ ʜʝשʛʝʡʜʝʥ 12% ʞʦסʘʨʳ פʘʟʘץʩʪʘʥ 

ʵʢʦʥʦʤʠʢʘʩʳʥʳש ʢװʥʽʥʝ ʜʝʡʽʥ, ʵʥʝʨʛʠʷ. 

ʍʘʣʳץʘʨʘʣʳץ ʚʘʣʶʪʘ ץʦʨʳʥʳש ʘʡʪʫʳʥʰʘ, ʙײʣ פʘʟʘץʩʪʘʥʥʳש ɾɯᴆ (2050 ʞʳʣʳ ʙʝʩ 

ʨʝʪ) ʘʡʪʘʨʣʳץʪʘʡ ᴇʩʝʜʽ ʜʝʧ ʢװʪʽʣʫʜʝ. ᴆʥʝʨʢᴅʩʽʧ, ʪײʨסʳʥ װʡ-ʢʦʤʤʫʥʘʣʜʳץ ʰʘʨʫʘʰʳʣʳץ, 

ʵʥʝʨʛʝʪʠʢʘ ʞᴅʥʝ ʢᴇʣʽʢ ʵʥʝʨʛʠʷ ʪײʪʳʥʫ ʪײʨסʳʩʳʥʘʥ ʞʝʪʝʢʰʽ ʩʝʢʪʦʨ ʙʦʣʳʧ ץʘʣʘʜʳ. ɹײʣ 

ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ʙʘʣʘʤʘʣʳ ʵʥʝʨʛʠʷ ʢᴇʟʜʝʨʽʥ ʞᴅʥʝ ʵʥʝʨʛʠʷ ʪʠʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫ ʝʩʝʙʽʥʝʥ ʘסʳʤʜʘסʳ ʜʝשʛʝʡʛʝ ʙʘʩʪʘʧ 2050 ʞʳʣסʘ 2030 ʞʳʣסʘ ʞᴅʥʝ 40% -סʘ 25% -סʘ 

ɾɯᴆ-ʥʽש ʵʥʝʨʛʠʷ ʩʳʡʳʤʜʳʣʳסʳʥ ʪᴇʤʝʥʜʝʪʫ ʢᴇʟʜʝʡʜʽ. ʍʘʣʳץʘʨʘʣʳץ ʩʘʨʘʧʰʳʣʘʨʜʳש 

ʝʩʝʧʪʝʫʣʝʨʽ ʙʦʡʳʥʰʘ ʵʥʝʨʛʠʷʥʳ װʥʝʤʜʝʫ ײץʥʳ ʞʘשʘ ʢᴇʟʜʝʨʽʥ ʝʥʛʽʟʫ ʰʳסʳʥʜʘʨʳʥ ʘʩʘʪʳʥ 

ʙʦʣʘʜʳ. 

ʆʣ ʩʦʥʜʘʡ-ʘ[3] ץ ɽʫʨʦʧʘ ʝʣʜʝʨʽʥʝ ʅʝʛʽʟʛʽ ʵʥʝʨʛʠʷ ʪײʪʳʥʫʰʳ ʩʝʢʪʦʨʣʘʨʳʥʜʘ 

ʵʥʝʨʛʠʷʥʳ ᴇʩʫʽ ʘʡʪʘʨʣʳץʪʘʡ (33-43 ʤʣʥ. ʪʦʥʥʘ ʤײʥʘʡ ʙʘʣʘʤʘʩʳ) ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʵʥʝʨʛʠʷ 

ʤᴇʣʰʝʨʽʥ ʞᴅʥʝ ʢװʨʜʝʣʽ ʰʳסʳʥʜʘʨʳʥ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʜʝʧ ʙʦʣʞʘʥʳʧ ʦʪʳʨ. 

ʵʢʦʥʦʤʠʢʘ װʰʽʥ ʵʥʝʨʛʝʪʠʢʘʣʳץ ʨʝʩʫʨʩʪʘʨʜʳ ײʪʳʤʜʳ ʞװʡʝʩʽ tarifo - ʞᴅʥʝ ʙʘסʘ ʜʘʤʳʪʫ, 

ʵʥʝʨʛʠʷ ʪʠʽʤʜʽʣʽʛʽ ᴇʩʫʽʥʽץ שʘʞʝʪʪʽ, ᴇʥʜʽʨʽʩʪʽʢ, ʪײʪʳʥʫ ʞᴅʥʝ ʵʥʝʨʛʠʷ װʥʝʤʜʝʫ ץײץʳץʪʳץ 

ʪʝʪʽʢʪʝʨʽʥ ʞʝʪʽʣʜʽʨʫʛʝ, ʦשʪʘʡʣʳ ץʘʨʞʳʣʘʥʜʳʨʫסʘ ץʦʣ ʞᴅʥʝ ʵʥʝʨʛʠʷ ʤʝʥʝʜʞʤʝʥʪʽ 

ʭʘʣʳץʘʨʘʣʳץ ʩʪʘʥʜʘʨʪʪʘʨʳʥ ʝʥʛʽʟʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʵʥʝʨʛʠʷ װʥʝʤʜʝʡʪʽʥ ײץʨʳʣʳʩ 

ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʞʝʨʛʽʣʽʢʪʽ ᴇʥʜʽʨʽʩʽʥ ʜʘʤʳʪʫ. ʵʢʦʥʦʤʠʢʘ װʰʽʥ ʵʥʝʨʛʝʪʠʢʘʣʳץ ʨʝʩʫʨʩʪʘʨʜʳ 

 ,ʘʞʝʪʪʽ, ᴇʥʜʽʨʽʩʪʽʢץ שʘ ʜʘʤʳʪʫ, ʵʥʝʨʛʠʷ ʪʠʽʤʜʽʣʽʛʽ ᴇʩʫʽʥʽסʡʝʩʽ tarifo- ʞᴅʥʝ ʙʘװʪʳʤʜʳ ʞײ

ʪײʪʳʥʫ ʞᴅʥʝ ʵʥʝʨʛʠʷ װʥʝʤʜʝʫ ץײץʳץʪʳץ ʪʝʪʽʢʪʝʨʽʥ ʞʝʪʽʣʜʽʨʫʛʝ, ʦשʪʘʡʣʳ ץʘʨʞʳʣʘʥʜʳʨʫסʘ 

 ʘʤʪʘʤʘʩʳʟ ʵʥʝʨʛʠʷץ ʩʪʘʥʜʘʨʪʪʘʨʳʥ ʝʥʛʽʟʫʜʽ ץʘʨʘʣʳץʦʣ ʞᴅʥʝ ʵʥʝʨʛʠʷ ʤʝʥʝʜʞʤʝʥʪʽ ʭʘʣʳץ

 .ʨʳʣʳʩ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʞʝʨʛʽʣʽʢʪʽ ᴇʥʜʽʨʽʩʽʥ ʜʘʤʳʪʫײץ ʥʝʤʜʝʡʪʽʥװ

ʕʥʝʨʛʠʷ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳװ שʣʢʝʥ ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳ ʞʳʣʫ ʵʥʝʨʛʠʷʩʳʥ ʙʝʨʫʜʝʛʽ 

ʞʦסʘʣʪʫʜʳ ʘʟʘʡʪʫ, ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʞʘʙʜʳץʪʘʨʜʳ ʞʘסשʳʨʪʫ, ʵʥʝʨʛʠʷ װʥʝʤʜʝʫʜʽ ʘʨʪʪʳʨʫ ʞᴅʥʝ 

ʛʘʟ ʪʘʩʳʤʘʣʜʘʫ ʠʥʬʨʘײץʨʳʣʳʤʳʥ ʜʘʤʳʪʫ װʰʽʥ סʠʤʘʨʘʪʪʘʨʜʳ ʢװʨʜʝʣʽ ʞᴇʥʜʝʫ ʘʨץʳʣʳ 

ʞʳʣʫʤʝʥ ʞʘʙʜʳץʪʘʫ ʞװʡʝʣʝʨʽʥ ʘʫʳʩʪʳʨʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʵʥʝʨʛʠʷʥʳ 

ʘʟʘʡʪʫ CO ʞᴅʥʝ ʙʘʩץʘ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨ ʰʳסʘʨʳʥʜʳʣʘʨʳʥ ʘʟʘʡʪʫʜʳ ʙʽʣʜʽʨʝʜʽ. 

ʆʣ ʩʦʥʜʘʡ-ʘץ ʙᴇʣʰʝʢ ʞʘʥʘʨʤʘʡ ʩʘʫʜʘ ʩʝʢʪʦʨʳʥʜʘ ᴇʥʽʤʥʽש ʩʘʧʘʩʳ ᴇשʜʝʫ ʟʘʫʳʪʪʘʨʳ 

ʞᴅʥʝ ʩʘʧʘ ʩʪʘʥʜʘʨʪʪʘʨʳʥ, ʵʣʝʢʪʨʦʤʦʙʠʣʴʜʝʨʜʽ ʝʥʛʽʟʫ װʰʽʥ ʳʥʪʘʣʘʥʜʳʨʫ ʞᴅʥʝ ʞʘסʜʘʡ 

ʞʘʩʘʫ, ʢᴇʣʽʢ, ץʦסʘʤʜʳץ ʞᴅʥʝ ʚʝʣʦʩʠʧʝʜ ʨʝʞʠʤʜʝʨʽ װʰʽʥ ʞײʨʪʰʳʣʳץʪʳש ʢᴇʰʫ, ʙʘסʳʪʪʘʨ 

ʜʝʥʩʘʫʣʳסʳʥ ʞʘʷʫ ʜʘʤʫʳʥ ʞʝʪʽʣʜʽʨʫ, ʞʦʣ ʠʥʬʨʘײץʨʳʣʳʤʳʥ ʞʘץʩʘʨʪʫ ʢʝʨʝʢ. 

ʊʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʘʫʤʘסʳʥʜʘ ʪʘʫʘʨʣʘʨʜʳ ʞᴅʥʝ 

ʞʦʣʘʫʰʳʣʘʨʜʳ ʪʘʩʳʤʘʣʜʘʫ ʙʦʡʳʥʰʘ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ʂʝʟʜʝ ʦʩʳ ʪʠʽʩʽʥʰʝ, ʪʝʤʽʨ 

ʞʦʣ ʢᴇʣʽʛʽ ʦʪʳʥ ʤʝʥ ʵʥʝʨʛʠʷʥʳש ʘʡʪʘʨʣʳץʪʘʡ ʩʦʤʘʣʘʨʳʥ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ, ʞᴅʥʝ 

ʧʘʨʥʠʢʪʽʢ ʛʘʟʜʘʨ ʰʳסʘʨʳʥʜʳʣʘʨʳ ʞʝʪʢʽʣʽʢʪʽ װʣʢʝʥ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש çʞʘʩʳʣè ʵʢʦʥʦʤʠʢʘסʘ ʢᴇʰʫʽʥʝ ʞᴅʥʝ ʧʘʨʥʠʢʪʽʢ ʛʘʟʜʘʨ 

ʰʳסʘʨʳʥʜʳʣʘʨʳʥʘ ʢʚʦʪʘʣʘʨ ʝʥʛʽʟʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙײʣ ʰʳסʘʨʳʥʜʳʣʘʨʜʳ ץʘʨʘʫ ᴇʪʝ ץʘʞʝʪ, 

ʙʽʨʘץ ʙײʣ ʢװʨʜʝʣʽ ʪʝʭʥʠʢʘʣʳץ ʤᴅʩʝʣʝ. 

 ʰʽʥ ʵʣʝʢʪʨʦʚʦʟʜʘʨ ʤʝʥ ʜʠʟʝʣʴ ʣʦʢʦʤʦʪʠʚʪʝʨʽװ ʘʟʽʨʛʽ ʢʝʟʜʝ ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽפ

ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ʕʥʝʨʛʠʷ ᴇʥʜʽʨʝʪʽʥ ʢᴅʩʽʧʦʨʳʥʜʘʨ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ᴇʥʜʽʨʛʝʥʜʽʢʪʝʥ, 

ʢᴇʣʽʢʪʽʢ ʢᴅʩʽʧʦʨʳʥʜʘʨ ʦʥʳ ʩʘʪʳʧ ʘʣʘʜʳ, ʦʥʳ ᴇʥʜʽʨʫ ʢʝʟʽʥʜʝ ʰʳסʘʨʳʣʘʪʳʥ ʧʘʨʥʠʢʪʽʢ 

ʛʘʟʜʘʨ ʵʥʝʨʛʝʪʠʢʘʣʳץ ʢʦʤʧʘʥʠʷ ʰʳסʘʨʳʥʜʳʣʘʨʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ʇʘʨʥʠʢʪʽʢ ʛʘʟʜʘʨ 

ʰʳסʘʨʳʥʜʳʣʘʨʳʥʳש ʥʝʛʽʟʛʽ ʦʙʲʝʢʪʽʣʝʨʽ ᴅʨʪװʨʣʽ ʤʘץʩʘʪʪʘʨ װʰʽʥ ʜʠʟʝʣʴʜʽʢ ʣʦʢʦʤʦʪʠʚʪʝʨ 
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ʥʘ ʪʝʤʫ çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘ», 18. 04. 2018 ʛ., ʊʦʤ 2 
 

 

 

210 
 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɼʠʟʝʣʴʜʽ ʣʦʢʦʤʦʪʠʚ װʰ ʩʘʥʘʪץʘ ʙᴇʣʝʜʽ: ʤʘʥʝʚʨ, ʪʨʦʣʣʝʨ ʞʥʥʝ 

ʣʦʢʦʤʦʪʠʚʪʝʨ. 

ʄʘʥʝʚʨʣʽʢ ʣʦʢʦʤʦʪʠʚʪʝʨʜʝ 200-ʜʝʥ 2000 ʢɺ-סʘ ʜʝʡʽʥʛʽ ץʦʟסʘʣʪץʳʰʪʘʨ ʙʘʨ. 

ɼʨʘʟʟʠʥʘʣʘʨ ץʳʩץʘ ץʘʰʳץʪʳץʪʘ ץʦʣʜʘʥʳʣʘʜʳ. ʆʣʘʨ ʪʽʧʪʽ ʪᴇʤʝʥ ץʫʘʪʪʳ 

 (ץʥʝʤʝʩʝ ʤʘʛʠʩʪʨʘʣʴʜʳ) ʘʥ: 150-1000 ʢɺʪ. ʊʘʩʳʤʘʣʜʘʫסʪʘʣץʳʰʪʘʨʤʝʥ ʞʘʙʜʳץʘʣʪסʦʟץ

ʜʠʟʝʣʴʜʽ ʣʦʢʦʤʦʪʠʚʪʝʨ ʞʦʣʘʫʰʳʣʘʨ ʤʝʥ ʞװʢʪʝʨʜʽ ʪʘʩʳʤʘʣʜʘʫ װʰʽʥ ײʟʘץ ץʘʰʳץʪʳץʪʘ 

 .ʫʘʪʳ [4]ץ ʳʰץʘʣʪסʦʟץ שʳʰ ʣʦʢʦʤʦʪʠʚʪʝʨʜʽץʘ ʜʝʡʽʥ ʪʘʨʪץ-ʦʣʜʘʥʳʣʘʜʳ. 400-ʜʝʥ 4000 ʢɺʪץ

ʄʝʤʣʝʢʝʪʪʝʨ ʘʨʘʩʳʥʜʘסʳ ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʥʽװ שʣʝʩʽ (ʭʘʣʳץʘʨʘʣʳץ ʙʘסʳʪʪʘʨ) ᴇʪʝ 

ʞʦסʘʨʳ. ʆʩʳʥʜʘʡ ʙʘסʳʪʪʘʨʜʘ ʧʘʨʥʠʢʪʽʢ ʛʘʟʜʘʨ ʰʳסʘʨʳʥʜʳʣʘʨʳʥ ʙᴇʣʫʛʝ ʥʝʤʝʩʝ ʙᴇʣʫʛʝ 

 ʥʜʘʡ ʢᴇʣʽʢʪʝʛʽ ʧʘʨʥʠʢʪʽʢײʪᴅʞʽʨʠʙʝ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʤ ץʘʨʘʣʳץʘʪʳʩʪʳ ʧʨʦʙʣʝʤʘ ʙʘʨ. ʍʘʣʳץ

ʛʘʟʜʘʨ ʰʳסʘʨʳʥʜʳʣʘʨʳ ʘʨʥʘʡʳ ʢʝʣʽʩʽʤʜʝʨʤʝʥ ʨʝʪʪʝʣʤʝʩʝ, ʦʥʜʘ ʧʘʨʥʠʢʪʽʢ ʛʘʟʜʘʨ 

ʰʳסʘʨʳʥʜʳʣʘʨʳ ʦʪʳʥ ײץʶסʘ ʙʦʣʘʪʳʥ ʝʣʛʝ ʞʘʪץʳʟʳʣʫʳ ʪʠʽʩ. ɸʚʠʘʮʠʷʜʘʥ 

ʘʡʳʨʤʘʰʳʣʳסʳ, ʤʳʩʘʣʳ, ʝʢʽ ʥʝʤʝʩʝ ʦʜʘʥ ʜʘ ʢᴇʧ ʝʣʜʝʨʜʝ ʜʠʟʝʣʴʜʽ ʣʦʢʦʤʦʪʠʚʪʝʨʜʽ 

(ʚʘʛʦʥʜʘʨʜʳ) ʘʨʘʣʘʩʪʳʨʳʧ, ʙʽʨʥʝʰʝ ʦʪʳʥ ײץʶ ʞᴅʥʝ ʞʘʥʘʨʤʘʡ ײץʶ ʤװʤʢʽʥ ʙʦʣʘʜʳ. ɹײʣ 

ʞʘסʜʘʡʜʘ ʧʘʨʥʠʢʪʽʢ ʛʘʟʜʘʨ ʰʳסʘʨʳʥʜʳʣʘʨʳ, ʞʳʣʞʳʤʘʣʳ ײץʨʘʤʥʳש ʤʝʥʰʽʢ ʪװʨʽʥʝ 

 ʜʘʡʣʘʨסʘ ʞʘץʘ ʧʨʦʧʦʨʮʠʦʥʘʣ ʙᴇʣʽʥʫʽ ʢʝʨʝʢ, ʝʛʝʨ ʙʘʩסʘʨʘʤʘʩʪʘʥ, ᴅʨʙʽʨ ʝʣʜʝʛʽ ʦʪʳʥץ

 .ʘʨʘʩʪʳʨʳʣʤʘʩʘץ

ɾʦʣʜʘ ʞװʨʛʝʥʜʝ ʞᴅʥʝ ץʦʟסʘʣʪץʳʰ ʘʡʥʘʣסʘʥʜʘʡ, ץʦʟסʘʣʪץʳʰʪʳש ʘʡʥʘʣʫʳ ʢװʨʪ 

ᴇʟʛʝʨʝʜʽ. ɹסײʘʥ ץʦʩʘ, ײʟʘץ ʤʝʨʟʽʤʜʽ ʘʚʪʦʪײʨʘץʪʘʨסʘ ʩᴅʡʢʝʩ, N O CH ʞᴅʥʝ CO ʧʘʨʥʠʢʪʽʢ 

ʛʘʟʜʘʨ ʰʳסʘʨʳʥʜʳʣʘʨʳʥʘ ʘʨʥʘʣסʘʥ ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʥ ʪʽʧʪʽ ʦʩʳ ʦʙʲʝʢʪʽʣʝʨ ʝʩʢʝʨʝʜʽ ʞᴅʥʝ 

ʩʪʘʪʠʩʪʠʢʘʣʳץ ʜʝʨʝʢʪʝʨʜʽײ שʟʘץʪʳסʳ ʢװʨʜʝʣʽ ʝʤʝʩ. ʆʩʳ ʩʝʙʝʧʪʽ ʪʝʤʽʨ ʞʦʣ ʢᴇʣʽʛʽʥʽש 

ʙʘʨʣʳץ ʪװʨʣʝʨʽʥʝ ʘʨʥʘʣסʘʥ ʧʘʨʥʠʢʪʽʢ ʛʘʟʜʘʨ ʰʳסʘʨʳʥʜʳʣʘʨʳʥʳש ʙʝʣʛʽʩʽʟʜʽʛʽ, ʤʳʩʘʣʳ, 

ʘʚʪʦʤʦʙʠʣʴʜʝʨ ʥʝʤʝʩʝ ʘʫʘ װʰʽʥ ʞʦסʘʨʳ. ɸʣʘʡʜʘ, ʦʥʳ ʙʘסʘʣʘʫסʘ ʙʦʣʘʜʳ. 

ɾװʡʝʣʝʨʽʥ ʞʳʣʳʪʫ ʘʚʪʦʢᴇʣʽʢʪʝʨʜʽש ʇɻ ʰʳסʘʨʳʥʜʳʣʘʨʳʥʳש ʈʝʡʪʠʥʛ ʩʦʥʜʘʡ-ʘץ 

ʙʘʡʣʘʥʳʩʪʳ ʞʳʣʳʪʫ ײץʨʳʣסʳʣʘʨʳʥʳש ʞײʤʳʩ ʳץʪʠʤʘʣ ʨʝʞʠʤʜʝʨʽʥ ʞʦסʘʨʳ ʜʠʩʧʝʨʩʠʷ 

  .ʰʽʥ ᴇʩʪʽ ʙʝʣʛʽʩʽʟʜʽʢ ʙʘʨװ

ᴆʤʽʨ ʩװʨʫ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ çʞʘʩʳʣè ʙʠʟʥʝʩ ʧʝʥ çʞʘʩʳʣè 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʥʘʩʠʭʘʪʪʘʫ ʩʪʨʘʪʝʛʠʷʣʘʨʳ ʙʠʟʥʝʩʪʽש çʢᴇʛʘʣʜʘʥʜʳʨʫè ʤʝʥ çʞʘʩʳʣè 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ çʞʘʩʳʣè ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʪʳʧ ʘʣʫ ʪʫʨʘʣʳ CO ʰʳסʘʨʳʥʜʳʣʘʨʳʥ ץʦʩʘ 

ʘʣסʘʥʜʘ, çʞʘʩʳʣè ʠʥʚʝʩʪʠʮʠʷʣʘʨ, ʙʝʨʫʜʽ ʽʩʢʝ ʘʩʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘ ʙʘסʳʪʪʘʨʳʥ 

 ʜʘʡסʦʣʘʡʣʳ ʞʘץ ʰʽʥװ ʘʤʪʠʜʳ. çɾʘʩʳʣè ʠʥʚʝʩʪʠʮʠʷʣʘʨ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʥʘʩʠʭʘʪʪʘʫץ

ʤʝʥ ʤʝʭʘʥʠʟʤʜʝʨʽʥ ʞʘʩʘʫ, çʞʘʩʳʣè ʉʘʣʳץ ʞᴅʥʝ ʙʶʜʞʝʪʢʝ ʪᴇʣʝʥʝʪʽʥ ʨʝʬʦʨʤʘʣʘʨ, ʩʦʥʳש 

ʽʰʽʥʜʝ ʪʠʽʤʜʽ ʙʘסʘ ʞװʡʝʣʝʨʽ, ʢʦʨʧʦʨʘʪʠʚʪʽʢ ᴅʣʝʫʤʝʪʪʽʢ ʞʘʫʘʧʢʝʨʰʽʣʽʢ ʥʘʩʠʭʘʪʪʘʫ ʞᴅʥʝ 

çʞʘʩʳʣè ʞײʤʳʩ ʦʨʳʥʜʘʨʳʥ ײʡʳʤʜʘʩʪʳʨʫ. 

ʊʝʧʣʦʚʦʟʜʘʨʜʳש ʜʠʟʝʣʴʜʽ ʣʦʢʦʤʦʪʠʚʪʝʨʜʽש ʰʳסʘʨʳʥʜʳʣʘʨʳ ץʦʟסʘʣʪץʳʰʪʳש 

ʞײʤʳʩ ʨʝʞʠʤʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʞᴅʥʝ ʞײʤʳʩ ʨʝʞʠʤʽ ʞװʢʪʽש ʞᴅʥʝ ץʦʟסʘʣʳʩ ʙʘסʳʪʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ. ᴆʢʽʥʽʰʢʝ ʦʨʘʡ, ʙײʣ ʬʘʢʪʦʨʣʘʨ ᴅʣʽ ʝʩʢʝʨʽʣʤʝʡʜʽ, ʩʝʙʝʙʽ ʧʘʨʢʠʥʛ ʢʝʟʽʥʜʝ 

 ʣ ʬʘʢʪʦʨʣʘʨ ʙʝʣʛʽʩʽʟʜʽʢ ʢᴇʟʜʝʨʽײʤʢʽʥ ʝʤʝʩ. ɹװʳʪʳʥ ʝʩʢʝʨʫ ʤץʙʦʩ ʫʘ שʳʰʪʘʨʜʳץʘʣʪסʦʟץ

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʙʽʨʘץ CO װʰʽʥ - ʥʝʛʽʟʛʽ ʧʘʨʥʠʢʪʽʢ ʛʘʟ ʦʣʘʨ ʢװʡʽʧ ʢʝʪʢʝʥ ʦʪʳʥ 

ʤᴇʣʰʝʨʽʥʜʝ ʞʝʪʢʽʣʽʢʪʽ ʪװʨʜʝ ʝʩʢʝʨʽʣʝʜʽ. פʦʟסʘʣʪץʳʰʪʘסʳ ᴇʪʝ ʘʫʳʨ ʞװʢʪʝʤʝʣʝʨ ʢʝʟʽʥʜʝ 

ʞʘʥʘʨʤʘʡ ʞʘʥʫʳʥʳש ʪʦʣʳץʪʳסʳ ʪᴇʤʝʥʜʝʡʜʽ, ʙײʣ ʇɻ ʰʳסʘʨʳʥʜʳʣʘʨʳʥʳש ʘʟʘʶʳʥʘ ᴅʢʝʣʫʽ 

ʪʠʽʩ (ʙʽʨʘץ ʤײʥʜʘ ʝʩʢʝʨʽʣʤʝʛʝʥ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨ ʰʳסʘʨʳʥʜʳʣʘʨʳʥʳש ᴇʩʫʽ). 

 ʙʦʣʤʘʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʉʅ ʞᴅʥʝ ʅʆ שʘʨʘʩʪʳʨʫʜʳץ ʤʳʩ ʨʝʞʠʤʽʥײʞ שʳʰʪʳץʘʣʪסʦʟפ

ʰʳסʘʨʳʥʜʳʣʘʨʳʥ ʙʘסʘʣʘʫʜʘסʳ ʙʝʣʛʽʩʽʟʜʽʢ ʰʘʤʘʤʝʥ ʙʽʨʜʝʡ ʪᴅʨʪʽʧʢʝ ʠʝ [5]. ɼʝʛʝʥʤʝʥ, ʙʽʨ 

ʣʦʢʦʤʦʪʠʚʪʝʥ ʘʪʤʦʩʬʝʨʘסʘ ʜʝʡʽʥ ʧʘʨʥʠʢʪʽʢ ʛʘʟʜʘʨ ʰʳסʘʨʳʥʜʳʣʘʨʳʥ (CO, CH, N O) 

ʝʩʝʧʪʝʫʛʝ ʙʦʣʘʜʳ. ɾʦʣ ʫʯʘʩʢʝʩʽ - ʆʩʠʧʦʚʠʯʠ - ɾʣʦʙʠʥ ʟʝʨʪʪʝʣʜʽ. 

ɾʳʣʳʪʫ ץʦʥʜʳʨסʳʣʘʨʳʥʜʘסʳ ʧʘʨʥʠʢʪʽʢ ʛʘʟʜʘʨ ʰʳסʘʨʳʥʜʳʣʘʨʳʥʜʘסʳ ʙʝʣʛʽʩʽʟʜʽʢ 

ʢᴇʤʽʨ ʞʘסʫʜʳש ʪʦʣʳץʪʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ, ʙײʣ ᴅʨ ʪװʨʣʽ ʩʝʙʝʧʪʝʨ ʙʦʡʳʥʰʘ 0,99-ʥʘʥ 0,80-ʛʝ 

ʜʝʡʽʥ ᴇʟʛʝʨʫʽ ʤװʤʢʽʥ. ɹײʣ CO ʰʳסʘʨʳʥʜʳʣʘʨʳʥʜʘסʳ ʞʘʣʧʳ ʙʝʣʛʽʩʽʟʜʽʢʪʽ 15-20% -סʘ 

ʘʨʪʪʳʨʘʜʳ, ʘʣ CH ʞᴅʥʝ N O ʪʽʧʪʽ ʞʦסʘʨʳ. ʈʘʩ, ʦʩʳ ʛʘʟʜʘʨ ʰʳסʘʨʳʥʜʳʣʘʨʳʥʳװ שʣʝʩʽ ʉʆ-
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ʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ᴇʪʝ ʪᴇʤʝʥ. ɽʩʝʧʪʝʫʣʝʨ ʙʦʡʳʥʰʘ, ʆʩʧʦʚʠʯ-ɾʣʦʙʠʥ ʫʯʘʩʢʝʩʽʥʜʝ 

197535,0 ʪ / ʞʳʣ CO ʢʝʪʽʧ, ɽɾ 123,3 ʪ / ʞʳʣ; N O - 90,4 ʪ / ʞʳʣ. 

ɽʩʝʧʪʝʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣסʘʥ ʬʦʨʤʫʣʘʣʘʨ ʪʝʢ ʢʝʡʙʽʨ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʦʡʳʥʰʘ 

ʣʘʩʪʘʥʫ ʜʝשʛʝʡʽʥ ʢᴇʨʩʝʪʝʜʽ, ʘʣ ʞʳʣʞʳʤʘʣʳ ײץʨʘʤʥʳש ʰʳסʘʨʳʥʜʳʣʘʨʳʥʳש ʩʧʝʢʪʨʽ 

ᴅʨʪװʨʣʽ. 

ʉʦʥʜʳץʪʘʥ ʪʝʤiʨ ʞʦʣʜʘ ʞײʤʳʩ iʩʪʝʡʪiʥ ʞᴅʥʝ ʦʥʳʤʝʥ ʙiʨʛʝ ʪײʨʘʪʳʥ ʘʜʘʤʜʘʨ ʜʝʥʝʜʝʥ 

ʘʣʳʥʳʧ ʪʘʩʪʘʣʫʳ ʪʠiʩ ʟʠʷʥʜʳ ʟʘʪʪʘʨʜʳש ʢᴇʧ ʤᴇʣʰʝʨiʥ ʘʣʘʜʳ. ɼʝʥʝʥʽ ʪʘʟʘʨʪʫ ץʳʤʙʘʪ 

ʞᴅʥʝ ײʟʳʥ ʧʨʦʮʝʩʩ. ʄʳʩʘʣʳ, ʪʝʤiʨ ʞʦʣʜʘ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʙʘʡʣʘʥʳʩʪʳ ײʡʳʤʜʘʨʜʳש ʙʽʨʽʥʜʝ 

(ʵʣʝʢʪʨʦʧʦʝʟʜʪʝʨʜʽ ʆʩʠʧʦʚʠʯʠ-ɾʣʦʙʠʥ ץʦʟסʘʣʳʩʳ װʰʽʥ ʵʣʝʢʪʨʣʝʥʜʽʨʫ) ʟʠʷʥʜʳ ʘʡʣʳץ 

ʞʘʣʘץʳʩʳ 79390 ʪʝשʛʝ. ɹײʣ, ᴅʨʠʥʝ, ᴇʪʝ ʤʘשʳʟʜʳ. ʊʝʤʽʨʞʦʣ ʪʨʘʩʩʘʩʳʥʳש ʞʘʥʳʥʜʘ ʪײʨʘץʪʳ 

ʪײʨʘʪʳʥ ʞᴅʥʝ ᴇʟʜʝʨʽʥʽש ʬʝʨʤʘʣʘʨʳʥ ʞװʨʛʽʟʝʪʽʥ ʘʜʘʤʜʘʨ çʟʠʷʥʜʳè ʜʝʧ ʝʩʝʧʪʝʛʝʥʜʝ 

ʪᴇʣʝʡʜʽ. 

ɾʘʣʧʳ, ɸʩʪʘʥʘ ʙʘʩʪʘʤʘʩʳʥʳש ʠʜʝʷʣʘʨʳ çʞʘʩʳʣ ʵʢʦʥʦʤʠʢʘסʘè ʢᴇʰʫ 

ʪײʞʳʨʳʤʜʘʤʘʩʳʥʜʘ ʞᴅʥʝ פʘʟʘץʩʪʘʥʥʳ2050 ש ʞʳʣסʘ ʜʝʡʽʥʛʽ ʜʘʤʫ ʞʦʩʧʘʨʳʥʜʘ 

ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ, ʠʥʥʦʚʘʮʠʷʣʳץ ʵʢʦʥʦʤʠʢʘʥʳש ʜʘʤʫʳʥʘ ʞᴅʥʝ ץʦסʘʤʥʳש ʙʘʨʣʳץ ʩʘʣʘʣʘʨʳʥ 

ʵʢʦʣʦʛʠʷʣʘʥʜʳʨʫ ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳʥʘ ʩʝʨʧʽʥ ʙʝʨʜʽ. 
 

 

ᴄɼɽɹʀɽʊ  
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IMPROVEMENT OF THE PROCESS OF DISTRIBUTING BINDER MATERIALS IN 

ROAD CONSTRUCTION  
 

Abstract. In work analyzes the problem of storage, delivery and distribution of organic 

binders for the construction of asphalt layers of wear. The influence of various factors on the 

cooling of organic binders during transportation is investigated. The influence of the location of 

the ramp with nozzles on the uniformity of the distribution of the binder material in surface 

treatment. 

Key words: road construction, asphalt concrete coating, surface treatment, bitumen. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʧʨʦʙʣʝʤʘ ʭʨʘʥʝʥʠʷ, ʜʦʩʪʘʚʢʠ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʷʞʫʱʠʭ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʩʣʦʝʚ ʠʟʥʦʩʘ. 

ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʦʩʪʳʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʷʞʫʱʠʭ ʚ 

ʧʨʦʮʝʩʩʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʘʤʧʳ ʩ ʬʦʨʩʫʥʢʘʤʠ ʥʘ 

ʦʜʥʦʨʦʜʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʷʞʫʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʨʦʞʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʝ ʧʦʢʨʳʪʠʝ, 

ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʙʠʪʫʤ. 

ɸשʜʘʪʧʘ. ɾײʤʳʩʪʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʜʳ ײץʨʳʣʳʩ ץʘʙʘʪʪʘʨʳʥʳש ʪʦʟʫʳ װʰʽʥ 

ʦʨʛʘʥʠʢʘʣʳץ ʪײʪץʳʨ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʩʘץʪʘʫ, ʞʝʪʢʽʟʫ ʞᴅʥʝ ʙᴇʣʫ ʧʨʦʙʣʝʤʘʣʘʨʳʥʘ ʪʘʣʜʘʫ 

ʞʘʩʘʣסʘʥ. ʊʘʩʳʤʘʣʜʘʫ װʜʝʨʽʩʽʥʜʝʛʽ ʦʨʛʘʥʠʢʘʣʳץ ʪײʪץʳʨ ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʩʘʣץʳʥʜʘʫʳʥʘ 

ᴅʨ ʪװʨʣʽ ʬʘʢʪʦʨʣʘʨʜʳש ʳץʧʘʣ ʝʪʫʽ ʟʝʨʪʪʝʣʛʝʥ.    

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʞʦʣ ײץʨʳʣʳʩʳ, ʘʩʬʘʣʴʪʦʙʝʪʦʥʜʳ ʞʘʙʳʥ, װʩʪʽשʛʽ ץʘʙʘʪʪʳ ᴇשʜʝʫ, 

ʙʠʪʫʤ. 

 

The most common type of improved pavement in Russia and abroad is asphalt concrete 

pavement, arranged with the use of oil road bitumen. The leading area of bitumen application is 

road construction and repair. 

One of the most important conditions for improving the durability of asphalt coatings is 

the preservation of the properties of bitumen and the right choice of them, taking into account the 

operating conditions.  

A significant increase in the production and consumption of bitumen, as well as 

increasing the requirements for their quality, strongly require a more in-depth and 

comprehensive study of the organization of delivery, storage and use of organic binders in road 

construction. 

Therefore, the problem of improving the quality of road bitumen, the solution of which 

will increase the service life of asphalt pavements and improve the efficiency of their 

construction and repair. 

In recent time increasingly popular for regenerative repair of roads acquires a surface 

treatment. This is a method of creating a rough surface of the coating and the device layers of 

wear and protective layers by filling on the basis of a thin layer of organic binder, distribution of 
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high-grade crushed stone and its compaction. In many countries surface treatment called Chip 

Seals ï gravel protective (insulating) layers [1, p. 350]. 

There are three types of surface treatment:  

Å single or simple treatment with a double distribution of rubble. The binder layer first, 

allocate the largest fraction of gravel, rolled using a roller, after that distribute a smaller fraction 

of crushed rock and compacted. Used on roads with high speed cars, the thickness of the layer 

should be 3-4cm;  

Å simple treatment of type "sandwich". The surface of the coating distribute a large 

fraction of gravel, then poured a binder, distribute a small fraction of gravel and compacted. 

Applies to inhomogeneous smoothness of the basis for alignment and a certain enhance;  

* double surface treatment or double "sandwich"type surface treatment. On the first layer 

of the binder distribute a large fraction of crushed stone and compacted. Then pour the second 

layer of the binder, distribute the smallest fraction of crushed stone and compacted. The 

thickness of the layer is 3-4 cm [1, p. 352].  

The classic variant of the technological scheme of the device for the surface treatment 

includes three separate pieces of equipment: asphalt distributor, webprosperity and packer roller. 

Combining three pieces of equipment in one can improve the quality of surface treatment, 

improve its uniformity and significantly reduce the cost of work performed. 

Bitumen-crushed stone distributor (figure 1) is a road train consisting of an automobile 

tractor KAMAZ-65116 and a semi ï trailer, on the frame of which a set of equipment is 

installed: a bitumen tank, bitumen communication with a bitumen dispenser and a bitumen 

pump, a crushed stone storage bin, a crushed stone distributor, a crushed stone seal, a loading 

mechanism, an operator's working platform. 

 
Figure 1 ï General view of bitumen-crushed stone distributor 

 

During the delivery of liquid bitumen to the place of work, it is cooled, becomes viscous 

and unsuitable for high-quality spraying. In this regard, there is a need to use a variety of thermal 

insulation materials, such as polyurethane foam or mineral wool. 

Below is a technique for determining the intensity of cooling bitumen during 

transportation, depending on the thermal insulation material used. 
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The intensity of cooling of bitumen in a cylindrical tank of auto-bitumen carrier or 

baumaschinenservice can be determined according to the following formula 
 

,V

b b

Q
t

m ʉ
D =

Ö
        (1) 

 

where VQ  - the amount of heat released by the bitumen during cooling, kJ; bm  - bitumen 

mass, kg; bʉ  ï specific heat of the bitumen , 
02,2

(kg ʉ)ʙ
kJʉ =

Ö
. 

 

                                              ,l
ɺ

ʦ

q
Q

d
=                                                       (2) 

 

The density of bitumen at 200ʉ r20=1023 kg/m3 [2, p. 27]. Then the relative density will 

be 1,023; and at t=160 0ʉ is determined by the equation [3, p. 136]: 
 

                               2

1

20

4 21000 ( (t 20));t

td d ʘ= Ö - -                                           (3) 

160 3

4 1000 (1,023 0,000515(160 20)) 950,9 / m .d kg= Ö - - =  
 

Then the mass of bitumen will be: 
 

                                           
160

4 V ,b ʉm d= Ö                                                       (4) 
 

where Vʉ - the volume of the tank, on condition will be 6 m3; 

950,9 6 5705,4 .bm kg= Ö =  

Heat transfer through a multilayer wall. In this case, we consider a two-layer, cylindrical 

wall. Diameters and thermal conductivity coefficients of individual layers are known (figure 2).  

 

 
 

Figure 2 ï Scheme of distribution of temperatures in a single layer  

and multi-layered walls 

 

The temperature of hot tʛ and cold tʭ environment also known. The heat transfer 

coefficient from the hot medium side 
1a ʘnd from the cold, surface 2a , temperatures t1, t2, t3 and 

t4 are unknown (Figure 2). 
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At the steady-state thermal condition of the system, the temperature head in each layer is 

determined: 
 

1

1 1

2
1 2

1 1

;

ln
2

l
ʛ

l

q
t t

d

q d
t t

d

pa

p l

ë
- =î

î
ì
î - =
î Öí

       

3
2 3

2 2

4
3 4

3 3

4

2 4

ln
2

ln
2

l

l

l
x

q d
t t

d

q d
t t

d

q
t t

d

p l

p l

pa

ë
- =î

Öî
î
- =ì

Öî
î
- =î

í

                                (6) 

 

The sum of these temperature pressures is the total temperature head. Folding the left and 

right parts of the system of equations (above), we have: 
 

32 4

1 1 1 1 2 2 3 3 2 4

1 1 1 1 1
ln ln ln .

2 2 2

l
ʛ x

q dd d
t t

d d d d dp a l l l a

å õ
- = + + + +æ ö

ç ÷
           (7) 

 

From this equation, we determine the value of the linear heat flux density 
lq : 
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where 1a - heat transfer coefficient from the hot medium (bitumen), 

2

1 97 / (m ʉ),Watta= Ö
 ̄[13, p. 

113]; 2a  ï heat transfer coefficient of the tank to the outside air, 

2Watt/ (m ʉ);Ö¯
 id  ï the diameters 

of the layers of the wall of the tank of the asphalt distributor, m; ʛt  ï temperature of hot medium 

(bitumen) in the tank, 160 ;ʛt ʉ= ¯ xt  ï temperature of cold medium (ambient air), 
5 ,0 , 5 , 10 , 15 , 20 ;xt ʉ ʉ ʉ ʉ ʉ ʉ=- ¯ ¯ + ¯ + ¯ + ¯ + ¯ l - thermal conductivity coefficient of the 

material. 

Then 

2 ;ɸ

ʉ

V

D

l
a

Ö
=                                                       (9) 

 

where 
ɸV  ï the speed of the asphalt distributor, 40 / h 11 / s;ɸV km m= =  l - thermal 

conductivity coefficient of steel, 57Watt(m ʉ);l= Ö
 ̄ ʉD  ï the diameter of the tank, m; 

 

2 0

2

57 16,6
473,1(Watt/ m ʉ);

2
a

Ö
= = Ö  

 

According to the equation of the temperature curve inside a uniform cylindrical wall for 

each layer, the temperature varies logarithmically, and for the multilayer wall as a whole, the 

temperature curve is a broken curve (figure 2). 

The proposed method was determined based on intensity of cooling of bitumen at 

different temperatures of the ambient air (figure 3, 4). 
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Figure 3 ï Dependence of the intensity of 

cooling of bitumen at different ambient 

temperatures (mineral wool) 

 

Figure 4 ï Dependence of the intensity of 

cooling of bitumen at different temperatures 

of the ambient air (foam) 

 

 

According to methodical recommendations about the device of surface processing by 

equipment with synchronous distribution of bitumen and crushed stone directly before 

distribution of materials it is necessary to check: temperature of bitumen in the tank of the 

binder (not less than plus 140ÁC); the condition of the filter of the binder, nozzles of a comb; 

height of a comb over the surface of the carriageway established according to the scheme 

(figure 5). 

 

 
 

Figure 5 ï Scheme of the calculation of the height position of the nozzle 

 

The following formulas can be used to determine the height of the spray nozzles 
 

b 2 a cos ;a= Ö Ö
                                                     (10) 

 

2 2H a (b / 2) ;= -
                                                   (11) 

fn L / L ;=  
 

where a, b - the sides of the triangle, m; H - the height of the nozzle position, m;                   

L - the length of the frame, m; 
fL  - the distance between the nozzles (determined 

graphically), m. 
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ʊʋʈʀɿʄɼɽɻɯ ʀʅʅʆɺɸʎʀʗʃʓפ ʊɽʍʅʆʃʆɻʀʗʃɸʈ 

 

ɸשʜʘʪʧʘ. נʳʣʳʤʠ ʤʘץʘʣʘʜʘ, ʘʚʪʦʨ ʞʘᴃʘʥʜʳץ ʙʽʨʝʛʝʡ ץʦʥʘװץʡʣʝʨʛʝ ʪʦץʪʘʣʳʧ, 

 ʡ ʙʠʟʥʝʩʽ ʩʘʣʘʩʳʥʜʘװ ץʦʥʘץ ʙʘʩʪʳ ʢʨʠʪʝʨʠʡʣʝʨʽʥʝ ʞᴅʥʝ ʜʝ שʡʝʩʽ ʩʘʧʘʥʳװʘʫʽʧʩʽʟʜʽʢ ʞץ

ʟʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩʘʡ ʝʥʛʽʟʽʣʛʝʥ ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ ʪʦʣʳסʳʤʝʥ ʩʠʧʘʪʪʘʤʘ 

ʙʝʨʛʝʥ. פʦʥʘװ ץʡ ʙʠʟʥʝʩʽ ʩʘʣʘʩʳʥʜʘסʳ ɯʊ ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳץ שʘʨץʳʥʜʘʧ 

ʜʘʤʫʳʥʘ, çSmart Gateè, ç3Dè ʬʦʨʤʘʪ, çCyborgè ʞʦʙʘʩʳʥʘ, ץʘʫʽʧʩʽʟʜʽʢʢʝ ʙʘʡʣʘʥʳʩʪʳ 

ʝʥʛʽʟʽʣʛʝʥ ʘʪʘʣʤʳʰ ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷסʘ ʪʦץʪʘʣʳʧ ᴇʪʢʝʥ. פʦʥʘװ ץʡ ʙʠʟʥʝʩʽʥʜʝʛʽ 

ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ ʪʝʢ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʘ ʪᴅʥ ײץʙʳʣʳʩץʘ 

ʞʘʪʧʘʡʜʳ, ʦʣ ʙװʢʽʣ ʜװʥʠʝ ʞװʟʽʥ ʞʘʫʣʘʧ ʢʝʣʝ ʞʘʪץʘʥ װʨʜʽʩ ʜʝʧ ʩʘʥʘʡʤʳʟ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʠʥʥʦʚʘʮʠʷ, ʪʫʨʠʟʤ, ç3Dè ʬʦʨʤʘʪ, çCyborgè ʞʦʙʘʩʳ, çSmart Gateè 

ʪʝʭʥʦʣʦʛʠʷʣʳײץ ץʨʳʣסʳʣʘʨʳ.  

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʘʚʪʦʨʘʤʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʬʝʨʝ ʛʦʩʪʠʥʠʯʥʦʛʦ ʙʠʟʥʝʩʘ, ʢʦʪʦʨʳʝ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʤʠʨʝ ʠ 

ʚ ʂʘʟʘʭʩʪʘʥʝ ʚ ʯʘʩʪʥʦʩʪʠ. ɸʚʪʦʨʘʤʠ ʧʨʠʚʝʜʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʥʠʢʘʣʴʥʳʤ ʦʪʝʣʷʤ, 

ʨʘʙʦʪʘʶʱʠʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ  ʪʘʢʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʢʘʢ çSmart Gateè, ç3Dè 

ʬʦʨʤʘʪ ʠ çCyborgè. ɺ ʩʪʘʪʴʝ ʨʘʩʢʨʳʪʳ ʠʟʤʝʥʝʥʠʷ, ʧʨʠʩʭʦʜʷʱʠʝ ʚ ʤʠʨʦʚʦʤ ʛʦʩʪʠʥʠʯʥʦʤ 

ʙʠʟʥʝʩʝ ʥʘ ʦʩʥʦʚʝ  ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺʥʝʜʨʝʥʠʝ IT ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʛʦʩʪʠʥʠʯʥʦʤ ʙʠʟʥʝʩʝ ʥʝ ʪʦʣʴʢʦ ʷʚʣʝʥʠʝ, ʩʚʦʡʩʪʚʝʥʥʦʝ ʈʝʩʧʫʙʣʠʢʝ 

ʂʘʟʘʭʩʪʘʥ, ʵʪʦ ʨʘʩʪʫʱʘʷ ʪʝʥʜʝʥʮʠʷ, ʢʦʪʦʨʘʷ ʟʘʭʚʘʪʠʣʘ ʚʝʩʴ ʤʠʨ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʥʦʚʘʮʠʠ, ʪʫʨʠʟʤ, 3D-ʬʦʨʤʘʪ, ʧʨʦʝʢʪ çCyborgè, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ çSmart Gateè. 

Abstract. In the scientific article, the author has provided characteristics global, unique 

hotel, to the main criteria of quality of a security system, considers modern innovative 

technologies in the sphere of hotel business which have found broad application in this sphere. 

Fully opens changes, coming in hotel business. In a article development of innovative 

technologies, such as, the Clever Screen project of "Smart Gate", "3D" format, "Cyborg".is 

shown. Introduction of innovative technologies in hotel business not only the phenomenon 

peculiar of the Republic of Kazakhstan, is the growing tendency which has conquered the whole 

world. 

Key words: innovation, tourism, 3D format, Cyborg project, technological equipment 

Smart Gate. 
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ʍʍɯ סʘʩʳʨʜʳש ʘʡʪʫʣʳ ʝʨʝʢʝʰʝ ײץʙʳʣʳʩʳ ʨʝʪʽʥʜʝ. ʕʢʦʥʦʤʠʢʘ, ʤᴅʜʝʥʠʝʪ, ʵʢʦʣʦʛʠʷ, ʙʽʣʽʤ 

ʞװʡʝʣʝʨʽʥʝ ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʝʥʫʽ,  ᴇʟ ʢʝʟʝʛʽʥʜʝ ʪʫʨʠʟʤʥʽץ שʘʨץʳʥʜʘʧ 

ʜʘʤʫʳʥʘ ʜʘ ʝʣʝʫʣʽ ᴅʩʝʨ ʝʪʝʜʽ. ʉʝʙʝʙʽ, ʪʫʨʠʟʤ ʦʩʳ ʩʘʣʘʣʘʨʜʳש ʙʘʨʣʳסʳʤʝʥ ʜʝʨʣʽʢ ʪʳסʳʟ 

ʙʘʡʣʘʥʳʩʪʘסʳ ץʳʟʤʝʪ ʢᴇʨʩʝʪʝʪʽʥ ʩʘʣʘ.  

ʀʥʥʦʚʘʮʠʷ ï ʘץʳʣ ʦʡ ʜʝשʛʝʡʽʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʢʝʟ ʢʝʣʛʝʥ ʩʘʣʘʜʘ ʩʦסשʳ 

ᴇʥʝʨʪʘʙʳʩʪʘʨʜʳ ץʦʣʜʘʥʫ. ɹײʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʜʘʤʫʳʤʝʥ ʢʝʡʽʥʥʝʥ ʧʘʡʜʘ ʙʦʣסʘʥ סײʳʤ.  

ʆʣ ʘʜʘʤʜʘʨʜʳ ʘʣסʘ ʞʝʪʝʣʝʡʜʽ.  ᴆʤʽʨʣʝʨʽʥ ʙʽʨʰʘʤʘ ʞʝשʽʣʜʝʪʝʜʽ.  

ʀʥʥʦʚʘʮʠʷ ï ץʘʟʽʨʛʽ ʫʘץʳʪʪʘסʳ ʙʠʟʥʝʩʪʽש ʤʘשʳʟʜʳ ʙᴇʣʰʝʛʽ. ʉʦʥʳש ʘʨץʘʩʳʥʜʘ 

ʪײʨʘץʪʳ, ʩʘʧʘʣʳ ʜʘʤʫסʘ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʙʦʣʘʜʳ.  

ʀʥʥʦʚʘʮʠʷʣʳץ ʜʘʤʫʜʳ ʞʘʨʠʷʣʘסʘʥ ʜʘʤʳסʘʥ ʝʣʜʝʨ ץʘʪʘʨʳʥʘ ץʦʩʳʣʘ ʦʪʳʨʳʧ, 

 ʙᴅʩʝʢʝʛʝ שʩʪʘʥʥʳץʘʟʘפʇʨʝʟʠʜʝʥʪʽ ʅ.ɸ. ʅʘʟʘʨʙʘʝʚ ç שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʙʘʨʳʥʰʘ ץʘʙʽʣʝʪʪʽ ʝʣʫ ʝʣʜʽץ שʦסʘʤʜʘʩʪʳסʳ ץʘʪʘʨʳʥʘ ʢʽʨʫ ʩʪʨʘʪʝʛʠʷʩʳè ʘʪʪʳ פʘʟʘץʩʪʘʥ 

ʭʘʣץʳʥʘ ʞʦʣʜʘʫʳʥʜʘ ᴇʤʽʨʜʽש ʩʘʧʘʩʳ ʤʝʥ ʩʪʘʥʜʘʨʪʪʘʨʳʥ ᴅʨʽ ץʘʨʘʡ ʘʨʪʪʳʨʫ װʰʽʥ  ʙʘʨʣʳץ 

ʢװʰʽʤʽʟʜʽ ʞײʤʳʣʜʳʨʫסʘ ʰʘץʳʨʜʳ[1].  

 ʪʘʥץʘʨʳ, ʩʦʥʜʳסʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʩʘʣʘʩʳʥʜʘ  ʙᴅʩʝʢʝʣʝʩʪʽʢ ᴇʪʝ ʞʦץ ʜʘשʘʟʽʨʛʽ ʪʘפ

ʩʝʨʚʠʩʪʽש ʟʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩʘʡ ʙʦʣʫʳ ʪʘʙʳʩʪʳש ʢʝʧʽʣʽ ʙʦʣʳʧ ʦʪʳʨ. ʀʥʜʠʚʠʜʫʘʣʜʳʣʳץ 

ʞᴅʥʝ ʞʘשʘ ʢʨʝʘʪʠʚʪʽ ʠʜʝʷʣʘʨ ʪʘʣʘʧ ʝʪʽʣʫʜʝ.  

ɹʠʟʥʝʩʪʝʛʽ ʠʥʥʦʚʘʮʠʷʣʘʨ ʥʘʨʳץʪʘ ʘʣסʘʰץʳ ʦʨʳʥʜʘʨסʘ ʞʳʣʞʫסʘ ʞᴅʥʝ 

ʪײʪʳʥʫʰʳʣʘʨʜʳש ʩʝʥʽʤʽʥʝ ʢʽʨʫʜʝ װʣʢʝʥ ʦʨʳʥסʘ ʠʝ. ʆʩʳ ʘʪʘʣʤʳʰ ʪʘץʳʨʳʧʪʘ, ʤʝʥ ᴇʟʽʤʥʽש 

ʥʝʛʽʟʛʽ ʞײʤʳʩ ʞʘʩʘʧ ʦʪʳʨסʘʥ ʩʘʣʘ ï ʪʫʨʠʟʤ ʙʠʟʥʝʩʽ ʘʷʩʳʥʜʘסʳ ʞʘשʘ ʠʥʥʦʚʘʮʠʷʣʘʨסʘ 

ʪʦץʪʘʣʳʧ ᴇʪʢʽʤ ʢʝʣʽʧ ʦʪʳʨ. 

ɿʘʤʘʥʘʫʠ ʘץʧʘʨʘʪʪʳש ʞᴅʥʝ ʙʘʡʣʘʥʳʩʪʳש ʧʘʡʜʘ ʙʦʣʫʳ ץʦסʘʤʜʳץ ᴇʥʜʽʨʽʩʢʝ װʣʢʝʥ 

ᴅʩʝʨʽʥ ʪʠʛʽʟʜʽ. פʘʟʽʨʛʽ ʢʝʟʜʝ ʪʫʨʠʩʪʽʢ ץʳʟʤʝʪʪʝʨ ʤʝʥ ʪʫʨʠʩʪʽʢ ʬʠʨʤʘʣʘʨʜʳש ʞײʤʳʩʳʥ 

ʠʥʪʝʨʥʝʪʩʽʟ ʝʣʝʩʪʝʪʫ ץʠʳʥסʘ ʩʦסʘʜʳ ʞᴅʥʝ ʪ. ʙ.  

ʆʩʳסʘʥ ʦʨʘʡ ʪʫʨʠʟʤ ʞᴅʥʝ ץʦʥʘץʞʘʡʣʳʣʳץ ʩʣʘʩʳʥʜʘ ʠʥʥʦʚʘʮʠʷ ʤʳʥʘʥʜʘʡ 

ʙʘסʳʪʪʘʨʜʳ ʢᴇʨʩʝʪʝʜʽ: 

- ɾʘשʘ ʪʫʨʠʩʪʽʢ ᴇʥʽʤʜʝʨʜʽש ʰʳסʘʨʳʣʫʳ, ʤʝʡʨʘʤʭʘʥʘ ᴇʥʽʤʜʝʨʽ, ץʦʥʘװץʡ 

 ;.ʳʟʤʝʪʪʝʨʽ ʪ.ʙץ

- ᴆʥʽʤ ᴇʥʜʽʨʫʜʝ ʞʘשʘ ʪʝʭʥʠʢʘʣʘʨ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ; 

- ɹײʨʳʥ ץʦʣʜʘʥʳʣʤʘסʘʥ ʞʘשʘ ʪʫʨʠʩʪʽʢ ʨʝʩʫʨʩʪʘʨʜʳ ץʦʣʜʘʥʫ, ʤʳʩʘʣʳ, סʘʨʳʰʪʳץ 

ʢʝʤʝʤʝʥ ʪʫʨʠʩʪʽʢ ʩʘʷʭʘʪ ʞʘʩʘʫ; 

- ᴆʥʜʽʨʽʩʪʽ ײʡʳʤʜʘʩʪʳʨʫʜʘסʳ ᴇʟʛʝʨʽʩ ʞᴅʥʝ ʜᴅʩʪװʨʣʽ ʪʫʨʠʩʪʽʢ, ʤʝʡʨʘʤʭʘʥʘʣʳץ 
ᴇʥʽʤʜʽ, ץʦʥʘװץʡʣʽʢ ץʳʟʤʝʪʪʽ ץʦʣʜʘʥʫ ʞᴅʥʝ ʪ.ʙ. ʞʘשʘ ʤʘʨʢʝʪʠʥʛ, ʞʘשʘ ʤʝʥʝʜʞʤʝʥʪ; 

- ʂװʥʜʝʣʽʢʪʽ ᴇʥʽʤʜʽ ʞʘשʘ ʥʘʨʳץʪʘ ʰʳסʘʨʫ ʞᴅʥʝ ץʦʣʜʘʥʫ (ץʦʥʘװץʡ ʞᴅʥʝ 

ʤʝʡʨʘʤʭʘʥʘʣʳץ ʙʘʡʣʘʥʳʩ). 

 ʳʟʳ ʟʦʨ. ʄʳʩʘʣʳ, ʪʫʨʦʧʝʨʘʪʦʨשʤʘ שʜʘ ʪʫʨʠʩʪʝʨʜʽ ʪʘʨʪʫʜʘ ʠʥʥʦʚʘʮʠʷʥʳשʘʟʽʨʛʽ ʪʘפ

çɹʠʙʣʠʦ-ɻʣʦʙʫʩè ײʩʳʥʫʳ ʙʦʡʳʥʰʘ ʜʠʥʘʤʠʢʘʣʳץ ʧʨʘʡʩ-ʣʠʩʪ, 3D ʬʦʨʤʘʪʪʘ ʨʝʡʩʪʝʨʛʝ 

ʪʽʨʢʝʣʫ, ײʰʫʜʳש ʠʥʪʝʨʘʢʪʠʚʪʽ ʢʘʨʪʘʩʳ, ᴇʟʽʥʝ-ᴇʟʽ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫʜʽש ʩʝʥʩʦʨʣʳץ ʪʝʨʤʠʥʘʣʳ 

ʞᴅʥʝ ʪ.ʙ. ɾʘʣʧʳ ᴇʟʽʤʽʟ ʙʽʣʝʪʽʥʽʤʽʟʜʝʡ 2008 ʞʳʣʳ ᴅʣʝʤʥʽש ʢᴇʧ ʝʣʜʝʨʽʥʜʝ ʵʢʦʥʦʤʠʢʘʣʳץ 

ʞᴅʥʝ ץʘʨʞʳʣʳץ ʜʘסʜʘʨʳʩ ʦʨʳʥ ʘʣʜʳ, ʦʩʳסʘʥ ʦʨʘʡ ʪʫʨʠʩʪʽʢ ץʳʟʤʝʪʪʝʨʛʝ ʩײʨʘʥʳʩʪʘʨ 

ʢᴇʧʪʝʧ ʢʝʣʝ ʙʘʩʪʘʜʳ, ʩʦʥʜʳץʪʘʥ ץʘʟʽʨʛʽ ʢʝʟʜʝ ʪʫʨʠʟʤʜʝʛʽ ʠʥʥʦʚʘʮʠʷʥʳ ʜʘʤʳʪʫסʘ ʢᴇשʽʣ 

ʙᴇʣʽʥʝ ʙʘʩʪʘʜʳ.  

ʂʝʡʙʽʨ ʞʘשʘ ʠʜʝʷʣʘʨ ʫʘץʳʪ ᴇʪʝ ʢʝש ʪʘʨʘʣסʘʥ ʩʝʨʚʠʩʪʽʢ ץʳʟʤʝʪʢʝ ʘʡʥʘʣʳʧ, ʞʘשʘ 

ʪʨʝʥʜʪʽש ʙʘʩʪʘʫʳ ʙʦʣʫʳ ʤװʤʢʽʥ. ʄʳʩʘʣʳ, Starwood Luxury Collection ץʦʥʘװ ץʡ ʞʝʣʽʩʽ 

ʘʣסʘʰ ʨʝʪ ץʦʥʘץʪʳץ שʦʣ ʞװʛʽʥ װʡʽʥʝʥ ץʦʥʘײ ץʡʛʝ ʘʧʘʨʫ ץʳʟʤʝʪʽʥ ײʩʳʥסʘʥ ʙʦʣʘʪʳʥ. 

Luggage Forward ʢʦʤʧʘʥʠʷʩʳʤʝʥ ʙʽʨʣʝʩʽʧ ʞʘʩʘʣסʘʥ ʙײʣ ץʳʟʤʝʪ ʪװʨʽ ʙʽʨʘʟ ʫʘץʳʪʪʘʥ ʩʦש 

ᴅʣʝʤʜʝ װʣʢʝʥ ʩײʨʘʥʳʩץʘ ץʦʣ ʞʝʪʢʽʟʜʽ. 

ʊʫʨʠʩʪʽʢ ʠʥʜʫʩʪʨʠʷ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʢᴇʣʽʢ ʢʝʰʝʥʽʤʝʥ ʜʝ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʘסʳ ʩʘʣʘ. 

ʂᴇʣʽʢ ʢʝʰʝʥʽ ï ʪʫʨʠʟʤʥʽש, ʞʘʣʧʳ ʘʣסʘʥʜʘ ʝʣ ʵʢʦʥʦʤʠʢʘʩʳ  ʠʥʬʨʘײץʨʳʣʳʤʳʥ 

 .ʙʽʨʽ שʘʣʳʧʪʘʩʪʳʨʘʪʳʥ ʩʘʣʘʣʘʨʜʳץ
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  ʤʳʩ ʞʘʩʘʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʘײʨʣʝʨʽʥʝ ʞᴅʥʝ ʞװʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʪץ ,ʜʘשʘʟʽʨʛʽ ʪʘפ

ʙʘʡʣʘʥʳʩʪʳ ʙʨʦʥʜʘʫ ʞװʡʝʣʝʨʽʥʽש ʩʘʥ ʘʣʫʘʥ ʪװʨʣʝʨʽ ʙʘʨ. çAmadeusè  - ᴅʣʝʤ ʙʦʡʳʥʰʘ 

ʙʨʦʥʜʘʫ ʞװʡʝʩʽʥʽש ʪʘʥʳʤʘʣ ʙʘסʜʘʨʣʘʤʘʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [2].  

ʊʘסʳ ʜʘ ʙʽʨ ʢᴇʣʽʢ ʢʝʰʝʥʽʥʜʝʛʽ ʝʥʛʽʟʽʣʛʝʥ ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷסʘ ʪʦץʪʘʣʳʧ 

ᴇʪʩʝʢ - ʦʣ çɸץʳʣʜʳ ʜʘʨʙʘʟʘè ʪʝʭʥʦʣʦʛʠʷʣʳײץ ץʨʳʣסʳʣʘʨʳ. ʆʣ ʞʘʩʳʨʳʥ ᴅʫʝʞʘʡ ʘʫʤʘסʳʥʘ 

ʙʘʩʩסײʫʰʳʣʳץʪʳש ʘʣʜʳʥ ʘʣʘʜʳ, ᴅʨʪװʨʣʽ ץʦʟסʘʣʳʩץʘ ᴅʩʝʨ ʝʪʝʪʽʥ ײץʨʳʣסʳʣʘʨ ʤʝʥ 

ʙʝʡʥʝʞʘʟʙʘ ײץʨʘʣʜʘʨʳ ʘʨץʳʣʳ, ʞʘʩʳʨʳʥ ʢʽʨʽʣʛʝʥ ʘʫʤʘץʪʳץ שʘʡʜʘ ʙʦʣסʘʥʳʥ, ץʘʰʘʥ 

ʙʦʣסʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ. 

 ʪʝʭʥʦʣʦʛʠʷ - ʦʣ ץʘʫʽʧʩʽʟʜʽʢʢʝ ʙʘʡʣʘʥʳʩʪʳ ʝʥʛʽʟʽʣʛʝʥ ʘʪʘʣʤʳʰ ʠʥʥʦʚʘʮʠʷʣʳפ

çʂʠʙʦʨʛè ʞʦʙʘʩʳ. פʘʫʽʧʩʽʟʜʽʢʢʝ ʙʘʡʣʘʥʳʩʪʳ ʙʠʦʤʝʪʨʠʢʘʣʳץ ʙʘץʳʣʘʫ ʞʦʙʘʩʳ ײʩʳʥʳʣסʘʥ, 

ʦʣ ʙʦʡʳʥʰʘ ʙʘʨʣʳץ ᴅʫʝʞʘʡ ʧʝʨʩʦʥʘʣʜʘʨʳʥʳש ʢʽʨʫʽ, ץʘʪʘש ʩʘʫʩʘץ ʽʟʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ᴇʪʝʜʽ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ çʂʠʙʦʨʛè ʞʦʙʘʩʳʥʜʘ, ʙʘʨʣʳץ ʧʝʨʩʦʥʘʣ, ʢʽʰʽʛʽʨʽʤ ʙʝʡʥʝʙʘץʳʣʘʫ 

 ʩʘʪʳʥʜʘץʘʨʣʘʪʫ ʤʘסʩʘʧʘʩʳʥ ʞʦ שʘʫʽʧʩʽʟʜʽʢʪʽץ ʙᴅʨʽ שʥʳײʪʘʣʘʜʳ. ɹץʳʩʳʤʝʥ ʞʘʙʜʳסʨʳʣײץ

 .ʩʳʥʳʣʳʧ ʦʪʳʨײ

ʀʥʥʦʚʘʮʠʷʣʳץ ʧʨʦʮʝʩʩʪʝʨʜʽ ʟʝʨʪʪʝʫʤʝʥ ᴅʣʝʤʥʽש ʝʣʜʝʨʽʥʝʥ ᴅʨ ʪװʨʣʽ ʟʝʨʪʪʝʫʰʽʣʝʨ 

ʘʡʥʘʣʳʩʘ ʙʘʩʪʘʜʳ. ɽש ʘʣʜʳʤʝʥ ʠʥʥʦʚʘʮʠʷʥʳ ʞװʟʝʛʝ ʘʩʳʨʫ װʰʽʥ ʠʥʥʦʚʘʮʠʷʣʳץ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʥʳ ʜʘʤʳʪʫ ʢʝʨʝʢ. ʀʥʥʦʚʘʮʠʷʣʳץ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʜʝʛʝʥʽʤʽʟ ï 

ʵʢʦʥʦʤʠʢʘʥʳש ʙʽʨ ʩʘʣʘʩʳ, ᴇʥʜʽʨʫʜʝ ʠʥʥʦʚʘʮʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʜʽש ʜʘʤʫʳʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʜʽ.  

 ʰʝʰʽʤʽʥʝ ʥʝʛʽʟʜʝʣʝ ʦʪʳʨʳʧ, ʪʫʨʠʟʤʜʝ שʳʟʤʝʪʪʝʨ ʩʘʫʜʘʩʳ ʞᴇʥʽʥʜʝ ɹʘʩ ʢʝʣʽʩʽʤʥʽפ

ʠʥʥʦʚʘʮʠʷʣʳץ ץʳʟʤʝʪ װʰ ʙʘסʳʪʪʘ ʜʘʤʫ װʩʪʽʥʜʝ: 

 ʘשʜʘʤʫʳ, ʞʘ שʘʨʤʘʜʘ ʙʠʟʥʝʩʪʽץʥʠ ʪʫʨʠʩʪʽʢ ʙʘʩסʷ ,ץʠʥʥʦʚʘʮʠʷʣʳ ץʡʳʤʜʳױ .1
ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʰʳסʘʨʫʜʘʥ ʙᴅʩʝʢʝʣʝʩ ʝʣʜʝʨʜʽ ʘʨʪʪʘ ץʘʣʜʳʨʫ; 

2. ʄʘʨʢʝʪʠʥʛ ʠʥʥʦʚʘʮʠʷʩʳ, ʤʘץʩʘʪʪʳ ʪײʪʳʥʫʰʳʣʘʨʜʳץ שʘʞʝʪʪʽʣʽʢʪʝʨʽʥ ʞʘʙʫ; 

3. ᴆʥʽʤʜʽʢ ʠʥʥʦʚʘʮʠʷʩʳ, ʪʫʨʠʩʪʽʢ ᴇʥʽʤʥʽש ʪײʪʳʥʫʰʳʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ᴇʟʛʝʨʪʫʛʝ 
ʙʘסʳʪʪʘʣסʘʥ. 

ʉʦʥʳʤʝʥ ʙʽʨʛʝ, פʘʟʘץʩʪʘʥʜʘ ʽʰʢʽ ʪʫʨʠʟʤʛʝ ʠʥʥʦʚʘʮʠʷʣʘʨʜʳ ʝʥʛʽʟʫʜʝ ʙʽʨʰʘʤʘ 

ʤᴅʩʝʣʝʣʝʨ ʙʘʨ: 

- ʂᴇʧʪʝʛʝʥ ʪʫʨʠʩʪʽʢ ʤʝʢʝʤʝʣʝʨʜʝ ʠʥʥʦʚʘʮʠʷʣʳץ ץʳʟʤʝʪ ʪװʨʣʝʨʽ ᴅʣʽ ʜʝ ʜʘʤʳʤʘסʘʥ. 

ʉʝʙʝʙʽ, ʞʘשʘ ʪʝʪʽʢʪʝʨʛʝ ʢʽʨʫ װʰʽʥ  ʪײʨʘץʪʳ ʞᴅʥʝ ʪʘʥʳʩ ʞʘסʜʘʡʣʘʨסʘ ᴇʟʛʝʨʪʫʣʝʨ ʝʥʛʽʟʫʛʝ 

ʜʝʛʝʥ  ץʦʨץʳʥʳʰ ʬʠʨʤʘʣʘʨסʘ ʢʝʜʝʨʛʽ ʢʝʣʪʽʨʝʜʽ. 

 ʳʟʤʝʪʪʽ ʝʥʛʽʟʫʛʝ ʤʝʤʣʝʢʝʪ ʪʘʨʘʧʳʥʘʥץ ץʩʪʘʥʜʘ ʪʫʨʠʟʤʛʝ ʠʥʥʦʚʘʮʠʷʣʳץʘʟʘפ -

 שʞʦʣ ʤʝʤʣʝʢʝʪʪʽ ץʳ ʠʥʥʦʚʘʮʠʷʣʳסʜʘʤʫʳʥʜʘ שᴅʣʩʽʟ ʙʦʣʫʳ.ʊʫʨʠʟʤʥʽ שʦʣʜʘʫʜʳץ

  .ʤʢʽʥ ʝʤʝʩװʟʝʛʝ ʘʩʫʳ ʤװʦʣʜʘʫʳʥʩʳʟ ʞץ

 ʘʥʘץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʪʝʢ ץʪʫʨʠʟʤ ʠʥʜʫʩʪʨʠʷʩʳʥʘ ʠʥʥʦʚʘʮʠʷʣʳ ץʩʪʘʥʜʳץʘʟʘפ -

ʩʳʨʪץʳ ʢװʰʪʝʨʜʽש  ᴅʩʝʨʽʥʝʥ, ʷסʥʠ סʘʣʘʤʜʳס ץʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳװ ץʨʜʽʩʪʽש ʜʘʤʫʳ ʤʝʥ 

ʘʜʘʤʟʘʪʪʳש ʠʥʪʝʣʣʝʢʪʫʘʣʜʳץ ʜʘʤʫʳʥʳש ʘʨץʘʩʳʥʜʘ ʝʥʫʜʝ.  

 ʪʳץʘʣʳשʳʪʪʘ ʞʘסʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʪʫʨʠʟʤʜʝʛʽ ʠʥʥʦʚʘʮʠʷ ʜʝʛʝʥʽʤʽʟ ʩʦʣ ʙʘפ

ʰʳסʘʨʫ ʥʝʤʝʩʝ ץʦʣʜʘʥʳʩʪʘ ʙʘʨ ᴇʥʽʤʜʽ ᴇʟʛʝʨʪʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʪʨʘʥʩʧʦʨʪʪʳ ʞʘשʘʨʪʫ, 

 ʧʘʨʘʪʪʘʨץʘʪʘʨʣʳ ʘץ ʳסשʛʝʨʫ, ʘʣʜʳשʪʳ ʤʝץʘ ʥʘʨʳשʳʟʤʝʪʪʝʨ, ʞʘץ ʘ ʜʘץʡʜʽ ʞᴅʥʝ ʙʘʩװץʦʥʘץ

ʤʝʥ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʝʥʫʽ. ʆʩʳ ʘʨץʳʣʳ, ʠʥʥʦʚʘʮʠʷʣʘʨ ʤʝʥ 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ ץʘʪʳʩʪʳ ʙᴅʩʝʢʝʣʝʩʪʽʢʪʽ ʘʨʪʪʳʨʘʤʳʟ. 

ɾʳʣʜʘʥ-ʞʳʣסʘ ʢװʥ ʩʘʥʘʧ ʵʢʦʥʦʤʠʢʘ ʤʝʥ ʠʥʥʦʚʘʮʠʷʣʘʨ ʜʘʤʳʧ ʞʘʪץʘʥ ʝʣʽʤʽʟʜʝ 

ʪʫʨʠʩʪʽʢ ᴇʣʢʝʪʘʥʫ ʤʝʥ ʵʢʦʣʦʛʠʷʣʳץ ץʳʟʤʝʪ ʝש ʪʘשʜʘʫʣʳ ʞᴅʥʝ ʩײʨʘʥʳʩץʘ ʠʝ ʩʘʣʘ ʨʝʪʽʥʜʝ  

ʫʘץʳʪ ᴇʪʝ ʢʝʣʝ ʟʘʤʘʥʘʫʠ װʜʝʨʽʩ ʨʝʪʽʥʜʝ ʢᴇʨʽʥʫʜʝ. ɹʽʟʜʽש ʝʣʽʤʽʟ ʝʥʜʽʛʽ ʞʘסʜʘʡʜʘ ʪʫʨʠʟʤ 

ʞᴅʥʝ ʦʥʳש ʩʘʣʘʣʘʨʳʥ ʜʘʤʳʪʫסʘ װʣʢʝʥ ʽʩ-ʰʘʨʘʣʘʨ ʞװʨʛʽʟʫ ʘʨץʳʣʳ ʝʣʽʤʽʟʜʽ ʜʘʤʳʪʳʧ ץʘʥʘ 

 ʪʳץʨʧʘײ ʩʪʘʥʘ ʙʽʣʛʝʥ ʞʘʩײ ʘʪʘʨ ʪᴅʨʙʠʝʣʽ ᴅʨʽ ʩʘʣʘʫʘʪʪʳ ᴇʤʽʨ ʩʘʣʪʳʥץ ʦʡʤʘʡ, ʩʦʥʳʤʝʥץ

ʪᴅʨʙʠʝʣʝʫʛʝ װʣʢʝʥ ʢᴇʤʝʛʽʥ ʪʠʛʽʟʫʜʝ. ɹײʣ ʪײʨסʳʜʘ ᴅʨ ʘʫʤʘץʪʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʤʝʥ ʪʘʙʠסʠ 

ʞʘסʜʘʡʣʘʨʳʥʘ ʩװʡʝʥʝ ʦʪʳʨʘ, ʩʦʣ ʝʣʜʽ-ʤʝʢʝʥʥʽש ʪʘʙʠסʠ ʙʘʡʣʳץʪʘʨʳʥ ʜײʨʳʩ ᴅʨʽ ץײʳʧʪʳ  

ʧʘʡʜʘʣʘʥʫ ʞײʤʳʩʪʘʨʳʥ ʞװʨʛʽʟʫ ץʦʣסʘ ʘʣʳʥʳʧ ʞʘʪʳʨ. ʆʩʳ ʙʘסʳʪʪʳ ץʦʣʜʘʫ ʤʘץʩʘʪʳʥʜʘ 
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ɽʣʙʘʩʳʤʳʟʜʳפ שʘʟʘץʩʪʘʥ-2030 ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʪʫʨʠʩʪʽʢ ᴇʣʢʝʥʽ ʵʢʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘ 

ʜʘʤʳʪʫ ʤʝʥ ʞʘʩ ײʨʧʘסʳʤʳʟʜʳ ʧʘʪʨʠʦʪʪʳץ ʪײʨסʳʜʘ ʪᴅʨʙʠʝʣʝʫ סײʳʤʳ ʥʘץʪʳ ᴅʨʽ ʘʡץʳʥ 

ʢᴇʨʩʝʪʽʣʽʧ ʢʝʪʪʽ. 

ɸʣ, ʙʘʪʳʩʪʘסʳ ʘʣʧʘʫʳʪʪʳ ʝʣʜʝʨʜʽש ʪʫʨʠʟʤʜʽʢ ʩʘʷʩʘʪʳʥ ᴇʟ ʝʣʽʤʽʟʙʝʥ ʩʘʣʳʩʪʳʨʳʧ 

ᴇʪʝ ʢʝʪʩʝʢ, ʙʽʟʜʽש ʝʣʽʤʽʟ ʞʘʩ ᴅʨʽ ʪᴅʡ-ʪᴅʡ ʙʘʩץʘʥ ʤʝʤʣʝʢʝʪ ʨʝʪʽʥʜʝ ʪʫʨʠʟʤʜʽʢ ʩʘʣʘʥʳ ʝʥʜʽʛʽ 

ʫʘץʳʪʪʘ סʘʥʘ ʜʘʤʳʪʳʧ ʢʝʣʝ ʞʘʪץʘʥ ʝʣ. ʉʦʣ ʩʝʙʝʧʪʽ ʰʝʪ ʝʣʜʝʨʜʽש  ʪʫʨʠʟʤʜʽש ʙʘסʳʪʳ ʤʝʥ 

ʜʝשʛʝʡʽ ʙʽʟʜʽש ʝʣʛʝ ץʘʨʘסʘʥʜʘ ʘʥʘײסʨʣʳʤ ʞʦסʘʨʳ ʜᴅʨʝʞʝʜʝ. ɸʣʘʡʜʘ, ʙײʣ ʙʽʟʜʽש ʝʣʽʤʽʟʜʝ 

ʪʫʨʠʩʪʽʢ ʙʘʟʘʣʘʨ ʞʦץʪʳץ שʘʩʳ ʜʝʛʝʥʜʽ ʙʽʣʜʽʨʤʝʡʜʽ. ʊʝʢ ʫʘץʳʪʪʳש ʝʥʰʽʩʽʥʜʝʛʽ ʞʘסʜʘʷʪ. ᴄʨ 

ʪװʨʣʽ ʞʦʙʘʣʘʨ ʤʝʥ ʰʘʨʘʣʘʨ ʘʨץʘʩʳʥʜʘ ʝʣʽʤʽʟʜʽש ʪʫʨʠʩʪʽʢ ʩʘʣʘʩʳ ʞʘץʳʥ ʘʨʘʜʘסʳ 5-10 

ʞʳʣʜʘ ᴇʟ ʥᴅʪʠʞʝʩʽʥ ʢᴇʨʩʝʪʝʜʽ ʜʝʛʝʥ ʙʦʣʞʘʤ װʩʪʽʥʜʝʤʽʟ. 

ɸʣ ʙײʣ ʩʘʣʘ ʜʘʤʳʩʘ, ʦסʘʥ ץʦʩʘ ʵʢʦʣʦʛʠʷ ʤʝʥ ʞʘʩ ײʨʧʘץʪʳש ʧʘʪʨʠʦʪʠʟʤʽ 

 ʽʰʽʥʜʝ שʜʘʤʫʳʥʘ ʦʥʳ שʘ ᴇʟ ʝʣʽʥʽסʣײʘʥʳʤʳʟ. ᴄʨ ʪסʘʡʪʧʘ ץʘʣʳʧʪʘʩʘʜʳ ʜʝʩʝʢ ʘʨʪʳץ

ʪʫʨʠʟʤʜʽ ʜʘʤʳʪʫ ʘʨץʳʣʳ ᴇʟ ʤʝʢʝʥʽʥʽש ᴇʣʢʝʩʽʥ ʜײʨʳʩ ʜʘʤʳʪʫ ʘʨץʳʣʳ ʧʘʡʜʘʣʳ ʪᴅʨʙʠʝ ʤʝʥ 

ʘʜʘʤʛʝʨʰʽʣʽʢ ץʘʩʠʝʪʪʝʨʜʽ ʙʦʡʳʥʘ ʜʘʤʳʪʘ ʘʣʘʜʳ ʜʝʛʝʥ װʤʽʪʪʝʤʽʟ. 
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Abstract. Designs original the centrifugal giratsionnykh of mills for a repier of mineral 

raw materials are described. 

Key words: the centrifugal giratsionny mill, crushing, mill itself crushes 

  

ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʟʜʘʥʠʡ ʠ ʜʦʨʦʛ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʠʟʤʝʣʴʯʝʥʥʳʝ 

ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ - ʛʨʘʚʠʡ, ʧʝʩʦʢ. ʕʪʦʪ ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦʣʫʯʘʶʪ ʚ 

ʛʦʪʦʚʦʤ ʚʠʜʝ ʠʟ ʢʘʨʴʝʨʦʚ. ʅʦ ʩʫʱʝʩʪʚʫʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʙʦʣʝʝ ʩʠʣʴʥʦʤ ʠʟʤʝʣʴʯʝʥʠʠ 

ʧʨʦʜʫʢʪʘ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʤʝʥʷʶʪ ʤʝʣʴʥʠʮʳ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʨʘʟʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʤʝʣʴʥʠʮ ʜʣʷ ʧʝʨʝʤʦʣʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʵʪʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʤʝʥʷʶʪʩʷ ʰʘʨʦʚʳʝ ʤʝʣʴʥʠʮʳ [1, 2]. ʕʪʠ ʤʝʣʴʥʠʮʳ ʥʘʜʝʞʥʳ 

ʚ ʨʘʙʦʪʝ ʠ ʜʦʣʛʦʚʝʯʥʳ. ʅʦ ʦʥʠ ʧʦʪʨʝʙʣʷʶʪ ʤʥʦʛʦ ʵʥʝʨʛʠʠ ʠ ʤʝʪʘʣʣʦʝʤʢʠ, ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ 

ʥʘ 1 ʪʦʥʥʫ ʧʨʦʜʫʢʪʘ ʦʢʦʣʦ ʂʕ =15é20 ʢʚʪ/ʪʦʥʥʘ, ʦʪʥʦʰʝʥʠʝ ʯʘʩʦʚʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʚ ʤʘʩʩʝ ʂʤ =0,25é0,3. ɼʣʷ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʛʦʜʦʚʘʷ ʧʝʨʝʨʘʙʦʪʢʘ 

ʩʳʨʴʷ 20é.50 ʪʳʩ. ʪʦʥʥ, ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʠ ʣʝʛʢʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʤʦʥʪʘʞʘ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʨʦʩʪʝ ʮʝʥʳ ʥʘ 

ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʥʘ ʪʘʢʠʭ ʦʙʲʝʢʪʘʭ. ɺ 

ʩʦʟʜʘʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʦ ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʩʭʝʤ ʠ ʢʦʥʩʪʨʫʢʮʠʡ 

ʤʝʣʴʥʠʮ, ʠʤʝʶʱʠʭ ʤʘʣʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʠ ʤʘʩʩʫ.  

ɸʚʪʦʨ ʩʯʠʪʘʝʪ ʦʯʝʥʴ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʩʭʝʤʫ ʮʝʥʪʨʦʙʝʞʥʦ-ʛʠʨʘʮʠʦʥʥʦʡ ʤʝʣʴʥʠʮʳ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʙʘʟʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʤʝʣʴʥʠʮʳ, ʨʘʙʦʪʘʶɦʘʷ ʥʘ ʦʧʠʩʘʥʥʦʤ 

ʧʨʠʥʮʠʧʝ [3]. 

ʉʭʝʤʘ ʵʪʦʡ ʤʝʣʴʥʠʮʳ ʠʤʝʝʪ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ 

ʰʠʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʤʝʣʴʥʠʮ ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ (ʈʠʩʫʥʦʢ 1). ʕʪʦ ʜʠʥʘʤʠʯʝʩʢʘʷ 

ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʴ ʤʝʣʴʥʠʮʳ, ʙʦʣʴʰʘʷ ʤʝʪʘʣʣʦʝʤʢʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ, ʝʝ ʩʣʦʞʥʦʩʪʴ ʠ 

ʩʪʦʠʤʦʩʪʴ, ʠʤʝʝʪʩʷ ʠʟʙʳʪʦʯʥʘʷ ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʚʷʟʴ (ʢʨʠʚʦʰʠʧʳ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʧʨʠʚʦʜʷʪʩʷ ʚʦ ʚʨʘʱʝʥʠʝ ʰʘʪʫʥʦʤ ʠ ʟʫʙʯʘʪʳʤʠ ʢʦʣʝʩʘʤʠ), ʯʪʦ ʩʦʟʜʘʝʪ ʧʨʦʙʣʝʤʳ ʧʨʠ 

ʩʙʦʨʢʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʄʝʣʴʥʠʮʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʦʜʠʥʘʢʦʚʳʭ ʢʨʠʚʦʰʠʧʦʚ, ʩʦʝʜʠʥʝʥʥʳʭ 
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ʰʘʪʫʥʦʤ, ʢʦʪʦʨʳʝ ʚʤʝʩʪʝ ʩʦ ʩʪʦʡʢʦʡ  ʩʦʩʪʘʚʣʷʶʪ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ. ʅʘ ʰʘʪʫʥʝ  

ʫʩʪʘʥʦʚʣʝʥʘ ʧʦʤʦʣʴʥʘʷ ʢʘʤʝʨʘ. ʅʘ ʢʨʠʚʦʰʠʧʘʭ ʠʤʝʶʪʩʷ ʧʨʦʪʠʚʦʚʝʩʳ. 

ɼʣʷ ʧʦʣʥʦʡ ʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ ʤʝʭʘʥʠʟʤʘ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʚʝʢʪʦʨʥʘʷ ʩʫʤʤʘ 

ʚʩʝʭ ʩʪʘʪʠʯʝʩʢʠʭ ʩʠʣ, ʧʨʠʣʦʞʝʥʥʳʭ ʢ ʤʝʭʘʥʠʟʤʫ (1), ʩʫʤʤʘ ʢʨʫʪʷʱʠʭ ʤʦʤʝʥʪʦʚ ʵʪʠʭ ʩʠʣ 

(2), ʚʝʢʪʦʨʥʘʷ ʩʫʤʤʘ ʚʩʝʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ (3)  ʠ ʩʫʤʤʘ ʢʨʫʪʷʱʠʭ ʤʦʤʝʥʪʦʚ ʦʪ ʵʪʠʭ ʩʠʣ 

(4) ʨʘʚʥʷʣʘʩʴ ʥʫʣʶ, ʪʦ ʝʩʪʴ ʚʳʧʦʣʥʷʣʦʩʴ ʫʩʣʦʚʠʝ: 
 

0=ä iP
 (1)  ; 

0=ä iM
  (2)  ;  

0=ä iqF
  (3) ;   

0=ä qiM
               (4) 

 

ɺ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʩʭʝʤʝ ʫʩʣʦʚʠʝ (4) ʚʳʧʦʣʥʷʝʪʩʷ ʥʝ ʚʩʝʛʜʘ. ʇʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʫʩ-

ʣʦʚʠʷ (3) ʮʝʥʪʨʦʙʝʞʥʘʷ ʩʠʣʘ ʧʦʤʦʣʴʥʦʡ ʢʘʤʝʨʳ Fʮ ʜʦʣʞʥʘ ʫʨʘʚʥʦʚʝʰʠʚʘʪʴʩʷ ʮʝʥʪʨʦ-

ʙʝʞʥʳʤʠ ʩʠʣʘʤʠ ʜʚʫʭ ʧʨʦʪʠʚʦʚʝʩʦʚ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʠʣʘ ʦʜʥʦʛʦ ʧʨʦʪʠʚʦʚʝʩʘ ʨʘʚʥʘ Fʮ/2 . 

ʇʦʤʦʣʴʥʘʷ ʢʘʤʝʨʘ  ʫʩʪʘʥʦʚʣʝʥʘ ʧʦ ʮʝʥʪʨʫ ʰʘʪʫʥʘ, ʜʣʠʥʘ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ L  (ʈʠʩʫʥʦʢ 1). 

ʎʝʥʪʨ ʪʷʞʝʩʪʠ ʧʦʤʦʣʴʥʦʡ ʢʘʤʝʨʳ  ʚ ʜʘʥʥʦʡ ʩʭʝʤʝ ʚʩʝʛʜʘ ʧʨʠʧʦʜʥʷʪ ʥʘ ʚʝʣʠʯʠʥʫ h 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʠʥʠʠ ʰʘʪʫʥʘ. ʕʪʦ ʜʠʢʪʫʝʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʜʣʷ 

ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʭʦʜʘ ʧʨʦʪʠʚʦʚʝʩʦʚ. ʋʩʣʦʚʠʝ (4) ʜʣʷ ʜʘʥʥʦʡ ʩʭʝʤʳ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 
 

0cossin
2

sin
2

=ù
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ø
é
ê

è
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FL
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ʎ

ʎ

                                (5) 
 

ɼʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʙʫʜʝʪ ʨʘʚʥʦ ʥʫʣʶ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ  h =0 ʠʣʠ a= 900 ʠʣʠ 2700. 

ʇʨʠ  
0180....0 ʠʣʠ=a    ʠʤʝʝʤ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʳʡ ʤʦʤʝʥʪ 

hFM ʎ¶=
.  

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɹʘʟʦʚʘʷ ʩʭʝʤʘ ʮʝʥʪʨʦʙʝʞʥʦʡ ʤʝʣʴʥʠʮʳ 

 

ʉʫʱʝʩʪʚʫʶʪ ʜʨʫʛʠʝ ʩʭʝʤʳ ʮʝʥʪʨʦʙʝʞʥʦ-ʛʠʨʘʮʠʦʥʥʦʡ ʤʝʣʴʥʠʮʳ, ʦʧʠʩʳʚʘʝʤʳʝ ʚ 

ʦʪʢʨʳʪʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʘʭ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʩʭʝʤʳ ʥʝ 

ʠʤʝʶʪ ʧʨʦʪʠʚʦʚʝʩʘ, ʜʣʷ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ. ʕʪʠ ʤʝʣʴʥʠʮʳ ʠʤʝʶʪ 

ʦʛʨʦʤʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʧʦ ʚʝʣʠʯʠʥʝ ʠ ʥʘʧʨʘʚʣʝʥʠʶ ʥʘʛʨʫʟʢʠ ʥʘ ʤʝʭʘʥʠʟʤ ʤʝʣʴʥʠʮʳ [4, 5, 

6]. ʕʢʩʧʣʫʘʪʘʮʠʷ ʪʘʢʠʭ ʤʝʣʴʥʠʮ ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ ʤʦʱʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʩ ʧʝʩʯʘʥʦʡ 

ʧʦʜʫʰʢʦʡ, ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʩʠʣʝʥʠʷ ʚʩʝʭ ʫʟʣʦʚ. ɼʦʣʛʦʚʝʯʥʦʩʪʴ ʪʘʢʠʭ ʤʝʣʴʥʠʮ ʥʝʙʦʣʴʰʘʷ. 

ɸʚʪʦʨ ʩʯʠʪʘʝʪ, ʯʪʦ ʤʝʣʴʥʠʮʳ ʙʝʟ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ ʥʝ ʠʤʝʶʪ  

ʧʝʨʩʧʝʢʪʠʚʳ.  

ɸʚʪʦʨ ʧʨʝʜʣʘʛʘʝʪ ʩʚʦʠ ʨʝʰʝʥʠʷ. ɺ [7] ʧʨʝʜʣʦʞʝʥʘ ʩʣʝʜʫʶʱʘʷ ʩʭʝʤʘ (ʈʠʩ.2).  

ɺ ʜʘʥʥʦʡ ʩʭʝʤʝ ʧʨʠʤʝʥʝʥ ʢʫʣʠʩʥʳʡ ʤʝʭʘʥʠʟʤ. ɺ ʵʪʦʡ ʩʭʝʤʝ ʧʦʣʫʯʝʥʘ 

ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʴ ʤʝʭʘʥʠʟʤʘ (ʧʦʤʦʣʴʥʳʝ ʢʘʤʝʨʳ ʨʘʩʩʤʦʪʨʝʥʳ ʢʘʢ ʮʝʣʳʝ 
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ʪʝʣʘ).  ʀʤʝʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʜʦʩʪʠʞʝʥʠʷ: ʠʤʝʝʪʩʷ ʦʜʠʥ ʢʨʠʚʦʰʠʧʥʳʡ 

ʚʘʣ, ʥʝʪ ʠʟʙʳʪʦʯʥʦʡ ʩʚʷʟʠ, ʥʝ ʪʨʝʙʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʷ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʧʨʦʩʪʠʣʦ ʢʦʥʩʪʨʫʢʮʠʶ.  ʄʝʣʴʥʠʮʘ ʦʪʣʠʯʘʝʪʩʷ ʥʝʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʤʝʪʘʣʣʦʝʤʢʦʩʪʠ. ɼʣʷ 

ʩʨʘʚʥʝʥʠʷ ʩʢʘʞʝʤ, ʯʪʦ ʰʘʨʦʚʘʷ ʤʝʣʴʥʠʮʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 10 ʪʦʥʥ/ʯʘʩ ʚʝʩʠʪ 30 

ʪʦʥʥ, ʚʝʩ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʝʣʴʥʠʮʳ ʩ ʪʘʢʦʡ ʞʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʙʫʜʝʪ ʥʘ ʫʨʦʚʥʝ 8-10 

ʪʦʥʥ. 

ʄʝʣʴʥʠʮʘ ʠʤʝʝʪ ʥʝʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ.  ʋʧʨʦʱʝʥʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʤʝʣʴʥʠʮʳ ʠ ʫʤʝʥʴʰʝʥʠʝ ʝʝ ʤʝʪʘʣʣʦʝʤʢʦʩʪʠ ʧʦʟʚʦʣʠʣʦ ʫʤʝʥʴʰʠʪʴ 

ʩʪʦʠʤʦʩʪʴ ʤʝʣʴʥʠʮʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʰʘʨʦʚʳʤʠ ʧʨʠʤʝʨʥʦ ʚ 3 ʨʘʟʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʮʝʥʪʨʦʙʝʞʥʳʤʠ ʤʝʣʴʥʠʮʘʤʠ ʚ 1,5 ʨʘʟʘ. ʄʝʣʴʥʠʮʘ ʠʤʝʝʪ ʚʳʩʦʢʫʶ 

ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʴ. ʆʥʘ ʥʝ ʪʨʝʙʫʝʪ ʞʝʩʪʢʦʡ ʟʘʱʠʪʳ ʧʦʤʦʣʴʥʳʭ ʢʘʤʝʨ, ʧʨʠ ʩʠʣʴʥʦʤ 

ʠʟʥʦʩʝ ʢʘʤʝʨʳ ʧʨʦʩʪʦ ʙʳʩʪʨʦ ʟʘʤʝʥʷʶʪʩʷ ʥʘ ʥʦʚʳʝ. ʉʪʦʠʤʦʩʪʴ ʧʦʤʦʣʴʥʳʭ ʢʘʤʝʨ 

ʥʝʚʳʩʦʢʘʷ, ʦʥʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʩʪʘʥʜʘʨʪʥʳʭ ʩʪʘʣʴʥʳʭ ʪʨʫʙ ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʘ. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʧʨʝʜʣʘʛʘʝʤʦʡ ʮʝʥʪʨʦʙʝʞʥʦ-ʛʠʨʘʮʠʦʥʥʦʡ ʤʝʣʴʥʠʮʳ 

 

ʀʟ ʠʩʧʳʪʘʥʠʡ ʥʘ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʩʪʘʣʦ ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʩʣʘʙʳʤʠ ʤʝʩʪʘʤʠ 

ʤʝʣʴʥʠʮʳ ʷʚʣʷʝʪʩʷ ʚʠʣʢʘ ʠ ʦʩʦʙʝʥʥʦ ʧʘʣʝʮ ʠ ʧʘʟ ʚ ʢʦʪʦʨʳʡ ʦʥ ʚʭʦʜʠʪ, ʢʦʪʦʨʳʝ 

ʧʦʜʚʝʨʞʝʥʳ ʙʳʩʪʨʦʤʫ ʠʟʥʦʩʫ. ʕʪʠ ʵʣʝʤʝʥʪʳ ʥʝʦʙʭʦʜʠʤʦ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʠʟ 

ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʩʪʘʣʝʡ ʠ ʦʙʝʩʧʝʯʠʪʴ ʭʦʨʦʰʫʶ ʩʤʘʟʢʫ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦ ʜʘʥʥʦʡ ʩʭʝʤʝ  ʙʳʣʦ ʠʟʛʦʪʦʚʣʝʥʦ ʜʚʝ ʦʧʳʪʥʳʝ ʤʝʣʴʥʠʮʳ, ʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1- ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʣʴʥʠʮ 
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 ʀʟ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʠʜʥʦ, ʯʪʦ ʧʨʝʜʣʘʛʘʝʤʳʝ ʤʝʣʴʥʠʮʳ ʠʤʝʶʪ ʧʦʢʘʟʘʪʝʣʴ 

ʫʜʝʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʘʚʥʳʡ  140 ʢʛ/ʢɺʪ ʠʣʠ  8 ʢʚʪ ʥʘ ʪʦʥʥʫ ʧʨʦʜʫʢʮʠʠ. ʇʦ 

ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʧʨʝʜʣʘʛʘʝʤʳʝ ʤʝʣʴʥʠʮʳ ʧʨʝʚʦʩʭʦʜʷʪ ʰʘʨʦʚʳʝ ʤʝʣʴʥʠʮʳ ʚ 2  ʨʘʟʘ.  

ʀʩʧʳʪʘʥʠʷ ʤʝʣʴʥʠʮ ʧʦʢʘʟʘʣʠ ʠʭ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʚ ʧʦʪʨʝʙʣʝʥʠʠ ʵʥʝʨʛʠʠ, ʥʦ 

ʚʳʷʚʠʣʠ ʥʝʜʦʩʪʘʪʢʠ, ʦʩʥʦʚʥʦʡ ʠʟ ʥʠʭ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʫʟʣʦʚ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʠʩʪʝʤʝ ʩʤʘʟʢʠ.  

ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʮʝʥʪʨʦʙʝʞʥʘʷ ʤʝʣʴʥʠʮʘ ʩʘʤʦʠʟʤʝʣʴʯʝʥʠʷ, ʪʦ ʝʩʪʴ 

ʨʘʙʦʪʘʶʱʘʷ ʙʝʟ ʧʦʤʦʣʴʥʳʭ ʪʝʣ [8], ʠʤʝʶʱʝʡ ʫʧʨʦʱʝʥʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʫʤʝʥʴʰʝʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʥʝʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ. ʄʝʣʴʥʠʮʘ ʥʘʡʜʝʪ ʧʨʠʤʝʥʝʥʠʝ 

ʚ ʠʟʤʝʣʴʯʝʥʠʠ ʤʷʛʢʦʛʦ ʩʳʨʴʷ ï ʛʠʧʩʘ, ʙʘʨʠʪʘ, ʠʟʚʝʩʪʥʷʢʘ, ʚʦʣʣʘʩʪʦʥʠʪʘ ʠ ʪ.ʜ.  

ʄʝʣʴʥʠʮʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʯʘʩʪʝʡ: ʜʚʠʛʘʪʝʣʷ 1 (ʈʠʩʫʥʦʢ  3), ʢʦʪʦʨʳʡ ʯʝʨʝʟ 

ʨʝʜʫʢʪʦʨ 2 ʚʨʘʱʘʝʪ ʢʨʠʚʦʰʠʧʥʳʡ ʚʘʣ 3 ʩ ʢʨʠʚʦʰʠʧʦʤ 4. ʅʘ ʢʨʠʚʦʰʠʧʥʳʡ ʚʘʣ 3 ʥʘʜʝʪ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʧʦʤʦʣʴʥʳʡ ʙʘʨʘʙʘʥ 5 ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʚʦʨʦʪʘ ʚʦʢʨʫʛ 

ʢʨʠʚʦʰʠʧʥʦʛʦ ʚʘʣʘ 3. ʂ ʧʦʤʦʣʴʥʦʤʫ ʙʘʨʘʙʘʥʫ 5 ʞʝʩʪʢʦ ʢʨʝʧʠʪʩʷ ʩʪʝʨʞʝʥʴ 6 ʥʘ ʢʦʥʮʝ 

ʢʦʪʦʨʦʛʦ ʠʤʝʝʪʩʷ ʚʠʣʢʘ - ʧʘʟ 7, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʘʷ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʩʪʝʨʞʥʝʤ 8, 

ʢʦʪʦʨʳʡ ʞʝʩʪʢʦ ʢʨʝʧʠʪʩʷ ʢ ʦʩʥʦʚʘʥʠʶ 9. ʅʘ ʚʘʣʫ 3 ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʪʦʨʦʥʳ ʦʪ 

ʢʨʠʚʦʰʠʧʘ 4 ʫʩʪʘʥʦʚʣʝʥʳ ʜʚʘ ʧʨʦʪʠʚʦʚʝʩʘ 10 ʧʦ ʦʜʥʦʤʫ ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ ʦʪ ʧʦʤʦʣʴʥʦʛʦ 

ʙʘʨʘʙʘʥʘ 5. ʅʘ ʧʦʤʦʣʴʥʦʤ ʙʘʨʘʙʘʥʝ 5 ʩʚʝʨʭʫ ʠʤʝʝʪʩʷ ʟʘʛʨʫʟʦʯʥʳʡ ʧʘʪʨʫʙʦʢ 11. ɿʘʛʨʫʟʢʘ 

ʤʝʣʴʥʠʮʳ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʪʦʷʥʥʦ ʠʣʠ ʮʠʢʣʠʯʝʩʢʠ. 
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