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ʢᴇʣʽʢ ײץʨʳʣʳʩʳʥ, ʢᴇʣʽʢʪʝʛʽ ʵʢʦʥʦʤʠʢʘʩʳʥ ʞᴅʥʝ ץʘʟʽʨʛʽ ʟʘʤʘʥʘʫʠ ʢʘʜʨʣʘʨ ʜʘʷʨʣʘʫ ᴇʟʝʢʪʽ 

ʤᴅʩʝʣʝʣʝʨʽ ץʘʨʘʩʪʳʨʳʣסʘʥ. 

ɹײʣ ʞʠʥʘץ ʢᴇʣʽʢ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʢʝʰʝʥʥʽס ,שʳʣʳʤʠ-ʟʝʨʪʪʝʫ ײʡʳʤʜʘʨʳʥʳש 
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ʤʦʣʦʜʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʘʥʠʡ ʠ ʩʬʝʨʳ ʙʠʟʥʝʩʘ ʈʂ, 

ʈʦʩʩʠʠ, ɻʝʨʤʘʥʠʠ, ʇʦʣʴʰʠ, ʃʘʪʚʠʠ, ʋʢʨʘʠʥʳ, ʊʫʨʢʤʝʥʠʩʪʘʥʘ, ʊʘʜʞʠʢʠʩʪʘʥʘ, ʋʟʙʝʢʠʩʪʘʥʘ, 

ʂʳʨʛʳʟʩʪʘʥʘ. ɺ ʤʘʪʝʨʠʘʣʘʭ ʨʘʩʩʤʦʪʨʝʥʳ ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʘ, 

ʣʦʛʠʩʪʠʢʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ, ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ 

ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʠʥʥʦʚʘʮʠʡ ʚ IT, ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʵʢʦʥʦʤʠʢʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʠ 

ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʅʘʩʪʦʷʱʠʡ ʩʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ 

ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. 
 

ʄʘץʘʣʘʣʘʨ ʘʚʪʦʨʣʳץ ʨʝʜʘʢʮʠʷʣʘʫʤʝʥ ʞʘʨʠʷʣʘʥʘʜʳ. ɹʘʨʣʳץײץ ץʳץʪʘʨ ʩʘץʪʘʣסʘʥ. ɹײʣ 

ʙʘʩʧʘʥʳש ʝʰץʘʥʜʘʡ ʜʘ ʙᴇʣʽʛʽ ʢʝʟ ʢʝʣʛʝʥ ײץʨʘʣʜʘʨʤʝʥ: ʵʣʝʢʪʨʦʥʜʳץ, ʤʝʭʘʥʠʢʘʣʳץ, 

ʬʦʪʦʢᴇʰʽʨʤʝ, ʞʘʟʙʘ ʥʝʤʝʩʝ ʙʘʩץʘʜʘ ײץʨʘʣʜʘʨʤʝʥ ʙʘʩʧʘ ʠʝʩʽʥʽש ʨץײʩʘʪʳʥʩʳʟ ʘʣʳʥʳʧ, ʢʝʟ 

ʢʝʣʛʝʥ ʘץʧʘʨʘʪʪʳץ ʞװʡʝʜʝ ʩʘץʪʘʣʳʥʘ ʘʣʤʘʡʜʳ. 
 

ʉʪʘʪʴʠ ʧʫʙʣʠʢʫʶʪʩʷ ʚ ʘʚʪʦʨʩʢʦʡ ʨʝʜʘʢʮʠʠ. ɺʩʝ ʧʨʘʚʘ ʩʦʭʨʘʥʝʥʳ. ʅʠʢʘʢʘʷ ʯʘʩʪʴ 

ʜʘʥʥʦʛʦ ʠʟʜʘʥʠʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʦʩʧʨʦʠʟʚʝʜʝʥʘ, ʩʦʭʨʘʥʝʥʘ ʚ ʣʶʙʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ, ʠʟʤʝʥʝʥʘ ʠʣʠ ʧʝʨʝʚʝʜʝʥʘ ʚ ʜʨʫʛʦʡ ʚʠʜ ʣʶʙʳʤʠ ʩʨʝʜʩʪʚʘʤʠ: ʵʣʝʢʪʨʦʥʥʳʤʠ, 

ʤʝʭʘʥʠʯʝʩʢʠʤʠ, ʬʦʪʦʢʦʧʠʨʦʚʘʣʴʥʳʤʠ, ʟʘʧʠʩʳʚʘʶʱʠʤʠ ʠʣʠ ʠʥʳʤʠ ʜʨʫʛʠʤʠ ʙʝʟ ʨʘʟʨʝʰʝʥʠʷ 

ʠʟʜʘʪʝʣʷ. 
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ʉɽʂʎʀʗ ˉ 1  
 

ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ ʉʀʉʊɽʄ ɸɺʊʆʄɸʊʀʂʀ 

ʅɸ ɾɽʃɽɿʅʆɼʆʈʆɾʅʆʄ ʊʈɸʅʉʇʆʈʊɽ 

 

ʋɼʂ 656.212.5 
 

ʂ.ʀ. ʂʦʨʥʠʝʥʢʦ
1 

 
1
ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ, 

kkonstantini@mail.ru 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʃʀʗʅʀʗ ʇʈʆʌʀʃʗ ʉʆʈʊʀʈʆɺʆʏʅʆɻʆ ʇɸʈʂɸ ʅɸ 

ʉʂʆʈʆʉʊʔ ɼɺʀɾɽʅʀʗ ʆʊʎɽʇɸ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʦʨʪʠʨʦʚʦʯʥʳʝ ʛʦʨʢʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ 

ʩʦʨʪʠʨʦʚʢʠ ʚʘʛʦʥʦʚ. ʅʘ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʛʦʨʢʠ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ 

ʦʢʘʟʳʚʘʝʪ ʩʧʫʩʢʥʘʷ ʯʘʩʪʴ ʠ ʧʫʪʠ ʧʦʜʛʦʨʦʯʥʦʛʦ ʧʘʨʢʘ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ 

ʜʚʠʞʝʥʠʷ ʦʪʮʝʧʦʚ ʥʘ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʧʫʪʷʭ, ʢʘʢ ʠ ʥʘ ʚʩʝʡ ʛʦʨʢʫ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ 

ʫʢʣʦʥʦʚ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʧʨʦʩʘ, ʢʘʢ ʦʪʢʣʦʥʝʥʠʝ ʫʢʣʦʥʘ 

ʧʫʪʝʡ ʩʦʨʪʠʨʦʚʦʯʥʦʛʦ ʧʘʨʢʘ ʦʪ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ ʚʣʠʷʝʪ ʥʘ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ 

ʦʪʮʝʧʦʚ. 

ɸשʜʘʪʧʘ. ʉײʨʳʧʪʘʫ ʜᴇשʝʩʪʝʨʽ ʚʘʛʦʥʜʘʨʜʳ ʩײʨʳʧʪʘʫʜʳש ʥʝʛʽʟʛʽ ײץʨʘʣʜʘʨʳʥʳש ʙʽʨʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɼᴇשʝʩʪʽש ᴇשʜʝʫʰʽ ץʘʙʽʣʝʪʽʥʝ ʪᴇʤʝʥʛʝ ʪװʩʽʨʫ ʙᴇʣʽʛʽ ʤʝʥ ʜᴇשʘʩʪʳ ʧʘʨʢʽ 

 ʳʟʜʳשʤʘ שʘʣʳʩʪʘʨʳʥʳסʦʟץ ʳʪʧʘʣʘʨסʳ ʘסʨʳʧʪʘʫ ʞʦʣʜʘʨʳʥʜʘײʣʢʝʥ ᴅʩʝʨ ʝʪʝʜʽ. ʉװ

ʬʘʢʪʦʨʣʘʨʳʥʳש ʙʽʨʽ, ʙװʢʽʣ ʜᴇשʝʩʪʝʛʽ ʩʠʷץʪʳ, ʝשʽʩʪʝʨʜʽש ʤᴅʥʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳ 

ʤʘץʘʣʘʥʳש ʤʘץʩʘʪʳ ï ʩײʨʳʧʪʘʫ ʧʘʨʢʽ ʥʦʨʤʘʪʠʚʪʽʢ ʤᴅʥʜʝʨʜʝʥ ʘʫʳʪץʫʳ ʘסʳʪʧʘʣʘʨʜʳש 

 .ʳʥʘ ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫסʘʣʳʩ ʞʳʣʜʘʤʜʳסʦʟץ

Abstract. Marshaling yards are one of the main means of sorting cars. Classification 

bows and classification tracks influence on shunting capacity. Falling gradients are one of the 

most significant factors of normal works. The aim of this paper is to study the issue, as the 

deviation of the falling gradient classification tracks from the normative values effects on the car 

speed. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʨʪʠʨʦʚʦʯʥʘʷ ʛʦʨʢʘ, ʟʘʤʝʜʣʠʪʝʣʠ, ʧʣʦʭʦʡ ʙʝʛʫʥ, ʭʦʨʦʰʠʡ 

ʙʝʛʫʥ, ʦʩʥʦʚʥʦʝ ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʩײʨʳʧʪʘʫ ʪᴇʙʝʰʽʛʽ, ʙʘʷʫʣʘʪץʳʰʪʘʨ, ʞʘʤʘʥ ʞʝʣʘʷץ, ʞʘץʩʳ ʞʝʣʘʷץ, 

ʥʝʛʽʟʛʽ ʤʝʥʰʽʢʪʽ ʢʝʜʝʨʛʽʩʽ. 

Keywords: marshaling yard, retarders, bad runner, good runner, ground resistivity. 

 

ɼʣʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ ʙʳʣʠ ʠ ʦʩʪʘʶʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʩʨʝʜʩʪʚ ʧʝʨʝʚʦʟʢʠ ʧʘʩʩʘʞʠʨʦʚ ʠ ʛʨʫʟʦʚ. ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ 

ʷʚʣʷʝʪʩʷ ʩʦʨʪʠʨʦʚʢʘ ʚʘʛʦʥʦʚ. ɼʣʷ ʵʪʦʛʦ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʦʨʪʠʨʦʚʦʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʦʩʥʦʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʩʦʨʪʠʨʦʚʦʯʥʳʝ ʛʦʨʢʠ 

ʨʘʟʣʠʯʥʦʡ ʤʦʱʥʦʩʪʠ. 

ɺ ʩʦʨʪʠʨʦʚʦʯʥʦʤ ʧʨʦʮʝʩʩʝ ʦʜʥʦ ʠʟ ʢʣʶʯʝʚʳʭ ʤʝʩʪ ʦʪʚʦʜʠʪʩʷ ʩʦʨʪʠʨʦʚʦʯʥʦʤʫ 

ʧʘʨʢʫ, ʧʦʪʦʤʫ ʯʪʦ ʦʥ ʨʝʛʫʣʠʨʫʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʛʦʨʢʠ. 

ɺʦ ʤʥʦʛʦʤ ʦʥʘ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʩ ʢʘʢʦʡ ʩʢʦʨʦʩʪʴʶ ʚʘʛʦʥʳ ʚʳʭʦʜʷʪ ʥʘ ʧʫʪʴ ʩ ʧʘʨʢʦʚʦʡ 

ʪʦʨʤʦʟʥʦʡ ʧʦʟʠʮʠʠ. ɿʜʝʩʴ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʩʠʪʫʘʮʠʠ: 

ɺʦ-ʧʝʨʚʳʭ, ʥʝʣʴʟʷ ʧʨʝʚʳʰʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ-ʜʦʧʫʩʪʠʤʫʶ ʩʢʦʨʦʩʪʴ ʩʦʫʜʘʨʝʥʠʷ 

ʦʪʮʝʧʦʚ, ʢʦʪʦʨʘʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʦʩʪʘʚʣʷʝʪ 1,5 ʤ/ʩ. ʇʨʝʚʳʰʝʥʠʝ ʜʘʥʥʦʡ ʩʢʦʨʦʩʪʠ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʚʘʛʦʥʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʪʮʝʧʢʠ ʧʦʚʨʝʞʜʝʥʥʳʭ ʚʘʛʦʥʦʚ 

ʠ ʧʝʨʝʩʦʨʪʠʨʦʚʢʠ ʦʩʪʘʚʰʠʭʩʷ. 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 

12 

 

ɺʦ-ʚʪʦʨʳʭ, ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʢʦʨʦʩʪʠ ʦʥ ʥʝ ʜʦʢʘʪʠʪʩʷ ʜʦ ʧʨʝʜʳʜʫʱʝʛʦ ʦʪʮʝʧʘ, 

ʪ.ʝ. ʤʝʞʜʫ ʦʪʮʝʧʘʤʠ ʚʦʟʥʠʢʥʫʪ ʦʢʥʘ ʠ, ʥʝʦʙʭʦʜʠʤʳ ʙʫʜʫʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʩʘʞʠʚʘʥʠʷ. 

ʕʪʦ ʧʨʠʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʛʦʨʦʯʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʛʦʨʢʠ. 

ɺ-ʪʨʝʪʴʠʭ, ʥʝʢʦʪʦʨʳʝ ʛʨʫʟʳ ʚʦʦʙʱʝ ʥʝʣʴʟʷ ʨʘʩʧʫʩʢʘʪʴ ʩ ʛʦʨʢʠ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 

ʨʝʞʠʤʝ. ʇʨʠ ʪʦʯʥʦʤ ʨʘʩʯʝʪʝ ʤʝʩʪʘ ʦʩʪʘʥʦʚʢʠ ʦʪʮʝʧʦʚ, ʙʫʜʝʪ ʚʦʟʤʦʞʝʥ ʨʦʩʧʫʩʢ ʦʧʘʩʥʳʭ 

ʛʨʫʟʦʚ ʩ ʛʦʨʢʠ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ, ʯʪʦ ʧʦʚʳʩʠʪ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʛʦʨʢʠ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ ʦʧʝʨʘʮʠʠ ʩ ʦʧʘʩʥʳʤʠ ʛʨʫʟʘʤʠ [1]. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ ʜʚʠʞʝʥʠʷ ʦʪʮʝʧʦʚ ʥʘ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʧʫʪʷʭ, ʢʘʢ ʠ ʥʘ 

ʚʩʝʡ ʛʦʨʢʝ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʫʢʣʦʥʦʚ. ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʫʢʣʦʥʦʚ ʩʦ ʚʨʝʤʝʥʝʤ 

ʤʝʥʷʶʪʩʷ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʧʨʦʩʘ, ʢʘʢ ʠʟʤʝʥʝʥʠʷ ʧʨʦʬʠʣʷ 

ʚʣʠʷʶʪ ʥʘ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʦʪʮʝʧʘ ʚ ʩʦʨʪʠʨʦʚʦʯʥʦʤ ʧʘʨʢʝ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʦʩʧʫʩʢʘ 

ʦʪʮʝʧʦʚ ʩ ʨʘʟʥʳʤʠ ʭʦʜʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [2,3]. 

ʂʦʥʝʯʥʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʫʢʣʦʥʦʚ, ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʠʟ 

ʬʦʨʤʫʣʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ [4]: 

ä
=

w-¡+u=u
n

1i

iii

2

ʅɸʏʂʆʅ ))i(*l(*q*2      (1) 

ɻʜʝ ʅɸʏu ï ʥʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʦʪʮʝʧʘ, ʤ/ʩ; 

q¡ ï ʫʩʢʦʨʝʥʠʝ ʩʠʣʳ ʪʷʞʝʩʪʠ ʩ ʫʯʝʪʦʤ ʠʥʝʨʮʠʠ ʚʨʘʱʘʶʱʠʭʩʷ ʯʘʩʪʝʡ ʦʪʮʝʧʘ, ʤ/ʩ
2
; 

il  ï ʜʣʠʥʘ ʫʯʘʩʪʢʘ, ʤ; 

ii  ï ʫʢʣʦʥ ʫʯʘʩʪʢʘ, %ʦ; 

iw ï ʨʝʟʫʣʴʪʠʨʫʶʱʝʝ ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʫʯʘʩʪʢʝ, ʅ/ʢʅ. 

ʆʪʮʝʧ ʜʦʣʞʝʥ ʩʦʫʜʘʨʷʪʴʩʷ ʩ ʧʨʝʜʳʜʫʱʠʤ ʦʪʮʝʧ ʩʦ ʩʢʦʨʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 1,5 ʤ/ʩ. ɼʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʦʨʪʠʨʦʚʦʯʥʦʡ ʛʦʨʢʠ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʠʪʴʩʷ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʞʠʚʘʥʠʡ, ʪ.ʝ. ʤʝʞʜʫ ʦʪʮʝʧʘʤʠ ʥʝʣʴʟʷ ʜʦʧʫʩʢʘʪʴ ʦʢʦʥ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʬʦʨʤʫʣʝ (1) ʢʦʥʝʯʥʫʶ ʩʢʦʨʦʩʪʴ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʢʘʢ ʠʥʪʝʨʚʘʣ ʦʪ 0 ʤ/ʩ 

(ʦʪʮʝʧ ʜʦʢʘʪʠʣʩʷ ʜʦ ʥʫʞʥʦʡ ʪʦʯʢʠ ʠ ʦʩʪʘʥʦʚʠʣʩʷ ʚ ʥʝʡ), ʜʦ 1,5 ʤ/ʩ (ʦʪʮʝʧ ʩʦʫʜʘʨʠʣʩʷ ʚ 

ʵʪʦʡ ʪʦʯʢʝ ʩ ʧʨʝʜʳʜʫʱʠʤ ʦʪʮʝʧʦʤ ʩ ʜʦʧʫʩʪʠʤʦʡ ʩʢʦʨʦʩʪʴʶ). 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʷ ʧʨʦʬʠʣʷ ʥʘ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʦʪʮʝʧʦʚ 

ʧʨʠʚʝʜʝʥʳ ʜʣʷ ʯʝʪʳʨʝʭ ʨʘʩʯʝʪʥʳʭ ʙʝʛʫʥʦʚ ʠ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ: 

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ 10
ʆ
ʉ. 

ʅʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ ʧʦʧʫʪʥʦʝ. ʉʢʦʨʦʩʪʴ ʚʝʪʨʘ 5 ʤ/ʩ. 

ʋʛʦʣ ʤʝʞʜʫ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʝʪʨʘ ʠ ʦʩʴʶ ʫʯʘʩʪʢʘ ʧʫʪʠ, ʧʦ ʢʦʪʦʨʦʤʫ ʜʚʠʞʝʪʩʷ ʦʪʮʝʧ 

ʠ ʫʛʦʣ ʤʝʞʜʫ ʨʝʟʫʣʴʪʠʨʫʶʱʠʤ ʚʝʢʪʦʨʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʜʚʠʞʝʥʠʷ ʦʪʮʝʧʘ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 0 ʛʨʘʜ. 
 

ʊʘʙʣʠʮʘ 2 ï ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝʥʠʶ ʙʝʛʫʥʦʚ 

 

ɹʝʛʫʥ ʈʦʜ ʚʘʛʦʥʘ ʪʩ,q  ʢʅ/ʅ,w0  ʭʩ 
2ʤ,S
 

ʆʯʝʥʴ ʧʣʦʭʦʡ ʇʦʣʫʚʘʛʦʥ 22 4,5 1,36 8,5 

ʇʣʦʭʦʡ ʂʨʳʪrʡ 25 4,0 1,12 9,7 

ʍʦʨʦʰʠʡ ʇʣʘʪʬʦʨʤʘ 70 0,8 1,51 4,1 

ʆʯʝʥʴ ʭʦʨʦʰʠʡ ʎʠʩʪʝʨʥʘ 85 0,5 0,59 10,3 
 

ɻʜʝ q  ï ʚʝʩ ʚʘʛʦʥʘ, ʪʩ; 

0w  ï ʦʩʥʦʚʥʦʝ ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝʥʠʶ ʚʘʛʦʥʦʚ, ʅ/ʢʅ; 

ʭʩ ï ʚʦʟʜʫʰʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʜʠʥʦʯʥʳʭ ʚʘʛʦʥʦʚ, ʠʣʠ ʧʝʨʚʦʛʦ 

ʚʘʛʦʥʘ ʚ ʦʪʮʝʧʝ; 

S ï ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʦʜʠʥʦʯʥʦʛʦ ʦʪʮʝʧʘ, 2ʤ . 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 
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ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʦʪʮʝʧʦʚ ʧʨʠ ʠʭ ʚʳʭʦʜʝ ʩ 

ʧʘʨʢʦʚʦʡ ʪʦʨʤʦʟʥʦʡ ʧʦʟʠʮʠʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 3 ʤ/ʩ. ʉʧʣʦʰʥʳʤʠ ʣʠʥʠʷʤʠ ʦʙʦʟʥʘʯʝʥʳ 

ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʦʪʮʝʧʘ ʜʣʷ ʥʦʨʤʘʪʠʚʥʳʭ ʫʢʣʦʥʦʚ, ʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ ï ʜʣʷ 

ʬʘʢʪʠʯʝʩʢʠʭ ʫʢʣʦʥʦʚ. 
 

 
 

ʈʠʩʫʥʦʢ 1 ï ɻʨʘʬʠʢ ʩʢʦʨʦʩʪʠ ʦʪʮʝʧʦʚ ʧʨʠ ʚʳʭʦʜʝ ʩ ʧʘʨʢʦʚʦʡ ʪʦʨʤʦʟʥʦʡ ʧʦʟʠʮʠʠ ʩʦ                      

ʩʢʦʨʦʩʪʴʶ 3 ʤ/ʩ 
 

ʇʦ ʛʨʘʬʠʢʫ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1 ʇʨʠ ʚʳʧʫʩʢʝ ʦʪʮʝʧʘ ʩ ʤʘʣʳʤ ʨʝʟʫʣʴʪʠʨʫʶʱʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ (ʭʦʨʦʰʝʛʦ ʠ 

ʦʯʝʥʴ ʭʦʨʦʰʝʛʦ ʙʝʛʫʥʦʚ) ʩʦ ʩʢʦʨʦʩʪʴʶ 3 ʤ/ʩ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʩʦʨʪʠʨʦʚʦʯʥʦʛʦ ʧʘʨʢʘ 

ʩʢʦʨʦʩʪʴ ʙʫʜʝʪ ʚʦʟʨʘʩʪʘʪʴ. ʕʪʦ ʩʚʷʟʘʥʦ, ʚʦ-ʧʝʨʚʳʭ, ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʦʧʫʪʥʦʛʦ ʚʝʪʨʘ ʥʘ 

ʦʪʮʝʧ, ʠ, ʚʦ-ʚʪʦʨʳʭ, ʩ ʤʘʣʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʩʘʤʠʭ ʦʪʮʝʧʦʚ. ʇʨʠ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʦʪʮʝʧ 

ʠʣʠ ʩʦʫʜʘʨʠʪʩʷ ʩ ʧʨʝʜʳʜʫʱʠʤ ʦʪʮʝʧʦʤ ʩʦ ʩʢʦʨʦʩʪʴʶ, ʧʨʝʚʳʰʘʶʱʝʡ ʨʘʟʨʝʰʝʥʥʫʶ, ʠʣʠ 

ʚʳʢʘʪʠʪʩʷ ʟʘ ʧʨʝʜʝʣʳ ʩʦʨʪʠʨʦʚʦʯʥʦʛʦ ʧʘʨʢʘ, ʪʘʢ ʢʘʢ ʧʨʦʪʠʚʦʫʢʣʦʥ ʚ ʢʦʥʮʝ ʧʫʪʠ ʥʝ ʜʘʩʪ 

ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʦʩʪʘʥʦʚʢʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝʥʠʶ. ʇʨʠ ʵʪʦʤ ʛʨʘʬʠʢ ʩʢʦʨʦʩʪʠ ʧʦ 

ʥʦʨʤʘʪʠʚʥʳʤ ʫʢʣʦʥʘʤ ʣʝʞʠʪ ʥʠʞʝ ʯʝʤ ʛʨʘʬʠʢ ʩʢʦʨʦʩʪʠ ʧʦ ʬʘʢʪʠʯʝʩʢʠʤ ʫʢʣʦʥʘʤ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʬʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʦʪʮʝʧʘ ʙʦʣʴʰʝ ʯʝʤ ʨʘʩʯʝʪʥʘʷ. ʆʪʩʶʜʘ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʪʮʝʧʳ ʩ ʥʠʟʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʧʫʩʢʘʪʴ ʩ ʦʩʦʙʦʡ 

ʦʩʪʦʨʦʞʥʦʩʪʴʶ. 

2 ʇʨʠ ʚʳʧʫʩʢʝ ʦʪʮʝʧʘ ʩ ʙʦʣʴʰʠʤ ʨʝʟʫʣʴʪʠʨʫʶʱʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ (ʧʣʦʭʦʡ ʠ 

ʦʯʝʥʴ ʧʣʦʭʦʡ ʙʝʛʫʥʳ) ʩʦ ʩʢʦʨʦʩʪʴʶ 3 ʤ/ʩ ʦʪʮʝʧ ʟʘʤʝʜʣʷʝʪʩʷ. ʈʘʩʯʝʪʥʘʷ ʪʦʯʢʘ ʦʩʪʘʥʦʚʢʠ 

ʣʝʞʠʪ ʥʘ ʛʨʘʬʠʢʝ ʣʝʚʝʝ ʬʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʦʩʪʘʥʦʚʢʠ. ʊ.ʝ. ʠʟ-ʟʘ ʨʘʟʣʠʯʠʷ ʚʝʣʠʯʠʥ 

ʧʨʦʬʠʣʷ ʦʪʮʝʧ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʡʜʝʪ ʚ ʩʦʨʪʠʨʦʚʦʯʥʦʤ ʧʘʨʢʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ. ʅʦ ʧʨʠ ʵʪʦʤ ʧʨʠ ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʷʭ ʫʢʣʦʥʘ ʩʢʦʨʦʩʪʴ ʦʪʮʝʧʦʚ ʚʩʝ ʨʘʚʥʦ 

ʙʫʜʝʪ ʤʝʥʴʰʝ 1,5 ʤ/ʩ, ʪ.ʝ. ʩʦʫʜʘʨʝʥʠʝ ʧʨʦʠʟʦʡʜʝʪ ʩ ʜʦʧʫʩʪʠʤʦʡ ʩʢʦʨʦʩʪʴʶ. 

3 ʀʟʤʝʥʝʥʠʝ ʧʨʦʬʠʣʷ ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʭʦʨʦʰʠʝ ʙʝʛʫʥʳ. ʏʝʤ ʚʳʰʝ 

ʟʥʘʯʝʥʠʝ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ ʦʪʮʝʧʘ, ʪʝʤ ʤʝʥʴʰʝ ʧʨʦʬʠʣʴ 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʦʪʮʝʧʘ. ʇʦ ʨʠʩʫʥʢʫ ʚʠʜʥʦ, ʯʪʦ ʛʨʘʬʠʢʠ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʣʷ ʬʘʢʪʠʯʝʩʢʠʭ ʠ ʜʣʷ ʥʦʨʤʘʪʠʚʥʳʭ ʫʢʣʦʥʦʚ ʜʣʷ ʧʣʦʭʦʛʦ ʙʝʛʫʥʘ (ʩ 

ʚʳʩʦʢʠʤ ʨʝʟʫʣʴʪʠʨʫʶʱʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ) ʧʦʯʪʠ ʩʦʚʧʘʜʘʶʪ, ʥʦ ʜʣʷ ʭʦʨʦʰʠʭ ʙʝʛʫʥʦʚ 

ʩʢʦʨʦʩʪʠ ʦʯʝʥʴ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʙʦʶ ʚʘʛʦʥʦʚ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʩʯʝʪʥʦʡ ʩʢʦʨʦʩʪʠ ʚʳʭʦʜʘ ʦʪʮʝʧʘ ʩ 

ʧʘʨʢʦʚʦʡ ʪʦʨʤʦʟʥʦʡ ʧʦʟʠʮʠʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ, ʥʘ ʢʦʪʦʨʦʤ ʦʪʮʝʧ ʜʦʣʞʝʥ ʦʩʪʘʥʦʚʠʪʴʩʷ.  
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çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 

14 

 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʚʳʭʦʜʘ ʦʪʮʝʧʘ ʩ ʪʦʨʤʦʟʥʦʡ ʧʦʟʠʮʠʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ, 

ʢʦʪʦʨʦʝ ʦʪʮʝʧ ʜʦʣʞʝʥ ʧʨʦʡʪʠ ʚ ʩʦʨʪʠʨʦʚʦʯʥʦʤ ʧʘʨʢʝ 

 

ɼʣʷ ʦʪʮʝʧʘ ʩ ʚʳʩʦʢʠʤ ʫʜʝʣʴʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʘʷ ʩʢʦʨʦʩʪʴ ʚʳʭʦʜʘ ʩ 

ʪʦʨʤʦʟʥʦʡ ʧʦʟʠʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʨʘʩʩʪʦʷʥʠʝʤ, ʢʦʪʦʨʦʝ ʦʪʮʝʧ ʜʦʣʞʝʥ ʧʨʦʡʪʠ ʚ 

ʩʦʨʪʠʨʦʚʦʯʥʦʤ ʧʘʨʢʝ. ɼʣʷ ʦʪʮʝʧʘ ʩ ʤʘʣʳʤ ʫʜʝʣʴʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ 

ʩʢʦʨʦʩʪʠ ʫʤʝʥʴʰʘʝʪʩʷ, ʯʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʧʨʠ ʚʳʧʫʩʢʘʥʠʠ ʦʪʮʝʧʘ ʩ ʤʘʣʳʤ ʫʜʝʣʴʥʳʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʥʝʣʴʟʷ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʦʯʢʫ ʦʩʪʘʥʦʚʢʠ ʜʘʥʥʦʛʦ ʦʪʮʝʧʘ. ʂʨʦʤʝ ʵʪʦʛʦ, 

ʧʨʦʪʠʚʦʫʢʣʦʥ ʚ ʥʘʯʘʣʝ ʧʫʪʠ ʪʘʢʞʝ ʚʥʦʩʠʪ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʚʠʞʝʥʠʝ ʜʘʥʥʦʛʦ ʦʪʮʝʧʘ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʪʮʝʧ ʧʨʝʦʜʦʣʝʣ ʜʘʥʥʳʡ ʧʨʦʪʠʚʦʫʢʣʦʥ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʫʩʢʘʪʴ ʩ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʛʨʘʬʠʢʫ ʚʠʜʥʦ, ʯʪʦ ʜʘʞʝ ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʦʬʠʣʷ ʧʨʠ 

ʨʦʩʧʫʩʢʝ ʦʯʝʥʴ ʭʦʨʦʰʝʛʦ ʙʝʛʫʥʘ ʧʨʠʚʦʜʷʪ ʢ ʪʦʤʫ, ʯʪʦ ʦʪʮʝʧ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ 

ʩʦʨʪʠʨʦʚʦʯʥʦʛʦ ʧʫʪʠ ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʙʦʶ ʚʘʛʦʥʦʚ. 

ʌʘʢʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʬʠʣʷ ʪʦʣʴʢʦ ʫʭʫʜʰʘʶʪ ʩʠʪʫʘʮʠʶ ʩ ʨʦʩʧʫʩʢʦʤ ʦʯʝʥʴ ʭʦʨʦʰʠʭ 

ʙʝʛʫʥʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʩʧʫʩʢʘʪʴ ʭʦʨʦʰʠʝ ʠ ʦʯʝʥʴ ʭʦʨʦʰʠʝ ʙʝʛʫʥʳ ʥʘʜʦ ʩ ʦʩʦʙʦʡ 

ʦʩʪʦʨʦʞʥʦʩʪʴʶ. 

ɼʣʷ ʧʣʦʭʦʛʦ ʙʝʛʫʥʘ ʛʨʘʬʠʢ ʩʢʦʨʦʩʪʝʡ ʜʣʷ ʬʘʢʪʠʯʝʩʢʠʭ ʫʢʣʦʥʦʚ ʣʝʞʠʪ ʥʠʞʝ, ʯʝʤ 

ʛʨʘʬʠʢ ʩʢʦʨʦʩʪʝʡ ʜʣʷ ʥʦʨʤʘʪʠʚʥʳʭ ʫʢʣʦʥʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪʮʝʧ ʥʝ ʙʫʜʝʪ 

ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʚ ʨʘʩʯʸʪʥʦʡ ʪʦʯʢʝ. ʀʩʢʣʶʯʝʥʠʝʤ ʩʦʩʪʘʚʣʷʝʪ ʠʥʪʝʨʚʘʣ ʦʪ 0 ʜʦ 100 ʤ. ɺ 

ʵʪʦʤ ʠʥʪʝʨʚʘʣʝ ʦʪʮʝʧ ʙʫʜʝʪ ʥʝʜʦʢʘʪʳʚʘʪʴʩʷ ʜʦ ʟʘʜʘʥʥʦʡ ʪʦʯʢʠ.  

ɺʳʚʦʜʳ: 

1 ʀʩʢʘʞʝʥʠʝ ʧʨʦʬʠʣʷ ʛʦʨʢʠ ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʦʪʮʝʧʦʚ. 

ʏʝʤ ʤʝʥʴʰʝ ʦʙʱʝʝ ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝʥʠʶ ʦʪʮʝʧʦʚ, ʪʝʤ ʙʦʣʴʰʝ ʚʣʠʷʥʠʝ 

ʠʩʢʘʞʝʥʠʷ. 

2 ʍʦʨʦʰʠʝ ʠ ʦʯʝʥʴ ʭʦʨʦʰʠʝ ʦʪʮʝʧʳ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʧʫʩʢʘʪʴ ʩ ʛʦʨʢʠ ʩ ʦʩʦʙʦʡ 

ʦʩʪʦʨʦʞʥʦʩʪʴʶ ʠʟ-ʟʘ ʠʭ ʥʠʟʢʦʛʦ ʫʜʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ʇʦʧʫʪʥʳʡ ʚʝʪʝʨ ʫʤʝʥʴʰʘʝʪ 
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çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 

15 

 

ʦʙʱʝʝ ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʧʨʠ ʵʪʦʤ ʦʪʮʝʧ ʙʫʜʝʪ ʜʚʠʛʘʪʴʩʷ ʩ ʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʴʶ, 

ʯʝʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦ ʥʦʨʤʘʪʠʚʫ. 

3 ʀʟ-ʟʘ ʩʠʣʴʥʦʛʦ ʧʨʦʩʝʜʘʥʠʷ ʧʨʦʬʠʣʷ ʥʝʚʦʟʤʦʞʥʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʤʝʩʪʦ 

ʦʩʪʘʥʦʚʢʠ ʭʦʨʦʰʝʛʦ ʠ ʦʯʝʥʴ ʭʦʨʦʰʝʛʦ ʙʝʛʫʥʦʚ ʧʦʯʪʠ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʩʦʨʪʠʨʦʚʦʯʥʦʛʦ 

ʧʫʪʠ. 

4 ʇʨʦʪʠʚʦʫʢʣʦʥ ʚ ʥʘʯʘʣʝ ʧʫʪʠ ʚʥʦʩʠʪ ʦʯʝʥʴ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʳʧʫʩʢ 

ʦʪʮʝʧʦʚ. ʏʪʦʙʳ ʦʪʮʝʧ ʧʨʝʦʜʦʣʝʣ ʧʨʦʪʠʚʦʫʢʣʦʥ, ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʫʩʢʘʪʴ ʩ ʙʦʣʴʰʦʡ 

ʩʢʦʨʦʩʪʴʶ, ʠʟ-ʟʘ ʧʨʦʩʝʜʘʥʠʷ ʧʨʦʬʠʣʷ ʧʦʩʣʝ ʧʨʦʪʠʚʦʫʢʣʦʥʘ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʙʦʶ 

ʚʘʛʦʥʦʚ 
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ʉʊɸʊʀʉʊʀʏɽʉʂɸʗ ʆʎɽʅʂɸ ʅɸɼɪɾʅʆʉʊʀ ɾɽʃɽɿʆɹɽʊʆʅʅʓʍ 

ʇʈʆʃɪʊʅʓʍ ʉʊʈʆɽʅʀʁ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʜʣʷ ʦʮʝʥʢʠ ʥʘʜʸʞʥʦʩʪʠ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʧʨʦʣʸʪʥʳʭ ʩʪʨʦʝʥʠʡ. ʕʪʠ ʤʝʪʦʜʳ ʧʨʠʤʝʥʠʤʳ ʪʘʢʞʝ ʢ ʤʦʩʪʘʤ ʚ ʮʝʣʦʤ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʜʝʬʝʢʪʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʥʘʜʸʞʥʦʩʪʴ ʤʦʩʪʘ. ʆʧʠʩʘʥʘ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʝʬʝʢʪʘʭ. ʈʘʩʩʤʦʪʨʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ɺʝʡʙʫʣʣʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʘ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʧʨʦʣʝʪʥʳʭ 

ʩʪʨʦʝʥʠʡ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʩʧʦʩʦʙ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʇʦʣʫʯʝʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʨʘʙʦʪʢʠ ʧʨʦʣʸʪʥʦʛʦ ʩʪʨʦʝʥʠʷ ʚ ʠʩʧʨʘʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʜʦ ʧʝʨʝʭʦʜʘ ʚ 

ʥʝʠʩʧʨʘʚʥʦʝ. 

ɸשʜʘʪʧʘ. ɹʝʨʽʣʛʝʥ ʤʘץʘʣʘʜʘ ʪʝʤʽʨ ʙʝʪʦʥʜʳ ײʰץʳʰ ײץʨʳʣʳʩʳʥʳש (ײץʨʳʣʳʤʳʥʳש) 

ʩʝʥʽʤʜʽʣʽʛʽʥʽש ʙʘסʘʣʘʥʫʳʥʳש ʩʪʘʪʠʩʪʠʢʘʣʳץ ʪᴅʩʽʣʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɹײʣ ʪᴅʩʽʣʜʝʨʜʽ ʞʘʣʧʳ 

ʪʘסʳ ʜʘ ʢᴇʧʽʨʣʝʨʛʝ ʜʝ ʧʘʡʜʘʥʘʣʫʳסʘ ʞʘʨʘʤʜʳ. ʂᴇʧʽʨʜʽש ʩʝʥʽʤʜʽʣʽʛʽʥʝ ʜʝ ᴅʩʝʨ ʝʪʝʪʽʥ 

ʘץʘʫʣʘʨ ʜʘ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɹʝʨʽʣʛʝʥ ʘץʘʫʣʳץʪʘʨ ʪʫʨʘʣʳ ʘץʧʘʨʘʪʪʘʨʜʳ ᴇשʜʝʫʛʝ ʘʨʥʘʣסʘʥ 

 ,ʨʳʣʳʤ ᴇʟʛʝʨʽʩʽײץ ʳסʨʳʣʳʩʳʥ ʧʘʡʜʘʣʘʥʫʜʘײץ ʳʰץʰײ ʘʥ. ʊʝʤʽʨ ʙʝʪʦʥסʨʳʣʳʤ ʩʠʧʘʪʪʘʣײץ

ʩʠʧʘʪʪʘʫ װʜʝʨʽʩʽ ʞᴅʥʝ װʣʝʩʪʽʨʫ ʧʘʨʘʤʝʪʨʽʥ ʙʘסʘʣʘʫ ʪᴅʩʽʣʽ ɺʝʡʙʫʣʣʘ װʣʝʩʪʽʨʫ ʟʘשʳʥʳש 

 שʤʳʩ ʢᴇʣʝʤʽʥʽײʘʥ ʞסʘʨʳʣץʘʪ שʨʳʣʳʩʳʥʳײץ ʳʰץʰױ .ʘʥסʘʨʘʩʪʳʨʳʣץ ʦʣʜʘʥʳʣʫʳץ

ʪװʟʝʪʽʣʛʝʥ ץʘʣʳʧʪʘʥ ʪװʟʝʪʽʣʤʝʛʝʥ ץʘʣʳʧץʘ ᴇʪʫʽ װʣʝʩʪʽʨʤʝʩʽ ʘʣʳʥʜʳ. 

ɸbstract. This article discusses the use of statistical method for reliability assessment of 

reinforced concrete superstructures. This method also may be applied to bridge structures of any 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 
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type. The list of defect types affecting bridge reliability is compiled. The use of Weibull 

distribution for time-in-state evaluation is described along with estimation methods of its 

parameters. Operating time distribution in good state before transition to a faulty state for 

reinforced concrete superstructures was found. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʧʨʦʣʸʪʥʳʝ ʩʪʨʦʝʥʠʷ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ɺʝʡʙʫʣʣʘ, 

ʜʝʬʝʢʪʳ, ʥʘʜʝʞʥʦʩʪʴ, ʋʈʈɸʅ, ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ. 

ʊװʡʽʥʜ ̔ ʩᴇʟʜʝʨ: ʪʝʤʽʨ ʙʝʪʦʥʜʳ ײʰץʳʰ ײץʨʳʣʳʩ, ɺʝʡʙʫʣʣʘ װʣʝʩʪʽʨʽʤʽ, ʘץʘʫʣʘʨ, 

ʩʝʥʽʤʜʽʣʽʢ, ʋʈʈɸʅ, ʪʝʤʽʨ ʞʦʣʜʘʨ.   

Keywords: reinforced concrete superstructure, Weibull distribution, reinforced concrete 

bridge defects. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʨʘʤʢʘʭ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʠ ʨʠʩʢʘʤʠ 

ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠʭ 

ʥʘʜʝʞʥʦʩʪʠ (ʋʈʈɸʅ), ʧʨʠʥʷʪʦʡ ʚ 2010 ʛʦʜʫ ʚ ʆɸʆ çʈɾɼè [1], ʠʜʸʪ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (ʉʇʇʈ) ɸʉ ʋʈʈɸʅ. ʆʜʥʦʡ ʠʟ ʬʫʥʢʮʠʡ ɸʉ ʋʈʈɸʅ 

ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦʙ ʦʪʢʘʟʘʭ ʦʙʲʝʢʪʦʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [2], ʚ ʪʦʤ ʯʠʩʣʝ, ʤʦʩʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʩʦʟʜʘʥʠʠ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʜʸʞʥʦʩʪʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʧʨʦʣʸʪʥʳʭ ʩʪʨʦʝʥʠʡ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʨʘʟʚʠʪʠʠ ʜʝʬʝʢʪʦʚ ʤʦʩʪʦʚ. ʇʦʩʢʦʣʴʢʫ 

ʧʨʦʣʝʪʥʳʝ ʩʪʨʦʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʩʠʩʪʝʤʘʤ, ʨʘʩʩʯʠʪʘʥʥʳʤ ʥʘ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ ʠ 

ʧʦʜʚʝʨʞʝʥʥʳʤ ʠʟʥʦʩʫ, ʩʪʘʨʝʥʠʶ, ʪʦ ʫʧʨʘʚʣʷʪʴ ʨʠʩʢʘʤʠ ʠ ʩʪʦʠʤʦʩʪʴʶ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʵʪʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʝʦʙʭʦʜʠʤʦ ʩ ʫʯʝʪʦʤ ʭʘʨʘʢʪʝʨʘ ʧʨʦʮʝʩʩʘ ʠʟʤʝʥʝʥʠʷ ʠʭ ʩʦʩʪʦʷʥʠʷ. 

ʉʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ ʠ ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ ʩʦʩʪʦʷʥʠʷ, ʢʘʢ 

ʜʣʷ ʧʨʦʩʪʳʭ ʩʠʩʪʝʤ - ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʭ ʩʦʩʪʦʷʥʠʡ ʥʫʞʥʦ ʥʝʩʢʦʣʴʢʦ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ 

ʩʪʝʧʝʥʴʶ ʧʦʚʨʝʞʜʝʥʠʷ ʦʙʲʝʢʪʘ [3].     

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʩʨʝʜʥʝʝ ʚʨʝʤʷ 

ʧʨʝʙʳʚʘʥʠʷ ʧʨʦʣʸʪʥʦʛʦ ʩʪʨʦʝʥʠʷ ʚ ʠʩʧʨʘʚʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʚʳʜʝʣʠʪʴ 

ʪʠʧʠʯʥʳʝ ʜʝʬʝʢʪʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʥʘʜʸʞʥʦʩʪʴ ʩʦʦʨʫʞʝʥʠʷ, ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʦʙ ʵʪʠʭ 

ʜʝʬʝʢʪʘʭ, ʦʧʨʝʜʝʣʠʪʴ ʢʨʠʪʝʨʠʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. ʀʩʧʦʣʴʟʫʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʥʘʡʪʠ ʬʫʥʢʮʠʶ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʩʣʫʯʘʡʥʦʛʦ ʚʨʝʤʝʥʠ 

ʥʘʭʦʞʜʝʥʠʷ ʧʨʦʣʸʪʥʦʛʦ ʩʪʨʦʝʥʠʷ ʚ ʠʩʧʨʘʚʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʄʝʪʦʜ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. ɺʳʙʦʨ ʜʝʬʝʢʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʘʚʠʣʘʤ:  

1. ɼʝʬʝʢʪ ʥʝ ʜʦʣʞʝʥ ʷʚʣʷʪʴʩʷ ʩʣʝʜʩʪʚʠʝʤ ʥʘʨʫʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠ ʠʟʛʦʪʦʚʣʝʥʠʷ, 

ʧʨʘʚʠʣ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠʣʠ ʫʩʪʘʥʦʚʢʠ ʧʨʦʣʸʪʥʳʭ ʩʪʨʦʝʥʠʡ (ʨʘʢʦʚʠʥʳ, ʩʢʦʣʳ ʙʝʪʦʥʘ) ï 

ʪʦ ʝʩʪʴ ʚ ʚʳʙʦʨʢʫ ʚʢʣʶʯʘʶʪʩʷ ʠʟʥʘʯʘʣʴʥʦ ʠʩʧʨʘʚʥʳʝ ʧʨʦʣʝʪʥʳʝ ʩʪʨʦʝʥʠʷ; 

2. ɼʝʬʝʢʪ ʜʦʣʞʝʥ ʚʣʠʷʪʴ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʣʝʪʥʦʛʦ ʩʪʨʦʝʥʠʷ ʚʳʧʦʣʥʷʪʴ ʦʩʥʦʚʥʫʶ 

ʬʫʥʢʮʠʶ ï ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʝʟʦʧʘʩʥʳʡ ʧʨʦʧʫʩʢ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ 

ʩʢʦʨʦʩʪʷʤʠ ʠ ʥʘʛʨʫʟʢʦʡ; 

3. ɼʝʬʝʢʪ ʜʦʣʞʝʥ ʨʘʟʚʠʚʘʪʴʩʷ ʩʦ ʚʨʝʤʝʥʝʤ. 

ʇʦʣʫʯʝʥʥʳʡ ʧʝʨʝʯʝʥʴ ʜʝʬʝʢʪʦʚ ʚʢʣʶʯʘʝʪ: ʪʨʝʱʠʥʳ ʧʦʧʝʨʝʯʥʳʝ ʚ ʨʘʩʪʷʥʫʪʦʡ ʟʦʥʝ; 

ʪʨʝʱʠʥʳ ʚʜʦʣʴ ʩʪʝʨʞʥʝʡ ʨʘʙʦʯʝʡ ʘʨʤʘʪʫʨʳ (ʨʘʟʨʫʰʝʥʠʝ ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ ʧʨʦʜʫʢʪʘʤʠ 

ʢʦʨʨʦʟʠʠ); ʢʦʨʨʦʟʠʷ ʨʘʙʦʯʝʡ ʘʨʤʘʪʫʨʳ; ʜʝʬʝʢʪʥʳʝ ʠʣʠ ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʚʦʜʦʦʪʚʦʜʥʳʝ 

ʪʨʫʙʢʠ; ʦʪʩʣʦʝʥʠʷ ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʨʨʦʟʠʠ ʘʨʤʘʪʫʨʳ; ʚʳʱʝʣʘʯʠʚʘʥʠʝ 

ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ; ʤʦʨʦʟʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʙʝʪʦʥʘ; ʨʘʟʨʫʰʝʥʠʝ ʙʝʪʦʥʘ ʫ ʤʝʩʪ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʘʥʢʝʨʦʚ ʥʘʧʨʷʛʘʝʤʦʡ ʘʨʤʘʪʫʨʳ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʦ ʜʝʬʝʢʪʘʭ ʧʨʦʣʸʪʥʳʭ ʩʪʨʦʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ɸʉʋ 

ʀʉʉʆ [4]. ʀʥʬʦʨʤʘʮʠʷ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. 

ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʷʝʪ ʩʦʩʪʘʚʠʪʴ SQL-ʟʘʧʨʦʩ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʠ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ 

ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʪʘʙʣʠʮʳ Excel. ʏʪʦʙʳ ʫʧʨʦʩʪʠʪʴ ʜʘʣʴʥʝʡʰʫʶ ʦʙʨʘʙʦʪʢʫ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʨʝʘʣʠʟʦʚʘʥʘ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʬʦʨʤʝ ʦʙʨʘʱʘʪʴʩʷ ʢ ʘʪʨʠʙʫʪʘʤ ʧʨʦʣʸʪʥʦʛʦ ʩʪʨʦʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʫʜʦʙʥʦʡ ʥʘ ʧʨʘʢʪʠʢʝ ʦ 
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ʢʘʟʘʣʘʩʴ ʩʪʨʫʢʪʫʨʘ, ʚʦ ʛʣʘʚʝ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʦ ʧʨʦʣʸʪʥʦʝ ʩʪʨʦʝʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʨʷʜ 

ʩʚʦʡʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʧʠʩʦʢ ʜʝʬʝʢʪʦʚ ʩʦ ʩʚʦʠʤʠ ʘʪʨʠʙʫʪʘʤʠ (ʩʤ. ʈʠʩʫʥʦʢ 1). 

ʀʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʜʘʥʥʳʝ ʚ ʙʘʟʝ ʭʨʘʥʷʪʩʷ ʚ ʨʘʟʥʳʭ ʪʘʙʣʠʮʘʭ (ʤʦʩʪʦʚʳʝ ʧʝʨʝʭʦʜʳ ï 

ʧʨʦʣʸʪʥʳʝ ʩʪʨʦʝʥʠʷ ï ʜʝʬʝʢʪʳ), ʚʦʟʤʦʞʥʦ ʥʘʨʫʰʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʧʦʣʫʯʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʧʦʩʪʘʚʠʪʴ ʦʙʱʠʝ ʧʦʣʷ ʚ ʨʘʟʥʳʭ 

ʪʘʙʣʠʮʘʭ (ʦʥʠ ʜʦʣʞʥʳ ʩʦʚʧʘʜʘʪʴ), ʘ ʪʘʢʞʝ ʧʨʦʚʝʨʠʪʴ, ʯʪʦ ʜʘʪʘ ʧʝʨʚʦʛʦ ʥʘʡʜʝʥʥʦʛʦ 

ʜʝʬʝʢʪʘ ʧʦʟʞʝ ʜʘʪʳ ʫʩʪʘʥʦʚʢʠ ʧʨʦʣʸʪʥʦʛʦ ʩʪʨʦʝʥʠʷ. ʉʠʩʪʝʤʘ ɸʉʋ ʀʉʉʆ ʚʥʝʜʨʝʥʘ ʚ 1990 

ʛʦʜʫ, ʧʦʵʪʦʤʫ, ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʨʦʣʸʪʥʳʤʠ ʩʪʨʦʝʥʠʷʤʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʳʙʨʘʥʳ ʪʦʣʴʢʦ ʪʝ ʠʟ ʥʠʭ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦʩʣʝ 1990 ʛʦʜʘ.  

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʥʘʧʠʩʘʥ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ [5], ʧʦʟʚʦʣʷʶʱʠʡ 

ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʚ Excel ʜʘʥʥʳʝ ʠ ʧʨʠʚʦʜʠʪʴ ʠʭ ʢ ʩʪʨʫʢʪʫʨʝ, ʦʧʠʩʘʥʥʦʡ ʥʘ 

ʈʠʩʫʥʢʝ 1. 
 

 
 

ʈʠʩʫʥʦʢ 1 ï ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʦʣʸʪʥʦʛʦ ʩʪʨʦʝʥʠʷ 
 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʧʨʦʣʸʪʥʦʛʦ ʩʪʨʦʝʥʠʷ ʚ ʠʩʧʨʘʚʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦ ʠʤʝʶʱʠʤʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʦʧʨʝʜʝʣʠʪʴ ʟʘʢʦʥ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʦʮʝʥʠʪʴ ʝʛʦ ʧʘʨʘʤʝʪʨʳ. ɺ ʢʘʯʝʩʪʚʝ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʢʘʢ ʥʘʠʙʦʣʝʝ 

ʛʠʙʢʦʛʦ, ʚʳʙʨʘʥ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɺʝʡʙʫʣʣʘ, ʬʫʥʢʮʠʷ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʢʦʪʦʨʦʛʦ 

ʦʧʨʝʜʝʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴʶ (1), ʘ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʴʶ (2): 
 

Ὢὸ Ὡ                                                    (1) 

ὊὝ ρ Ὡ                                                         (2) 
 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɺʝʡʙʫʣʣʘ ʤʦʞʥʦ ʧʦʜʦʙʨʘʪʴ ʢʘʢ ʛʨʘʬʠʯʝʩʢʠ, ʪʘʢ 

ʠ ʘʥʘʣʠʪʠʯʝʩʢʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʠʣʠ ʤʝʪʦʜʘ 

ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. ʇʨʠ ʤʘʣʦʤ ʢʦʣʠʯʝʩʪʚʝ ʥʝ ʮʝʥʟʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʭʦʨʦʰʦ 

ʧʦʢʘʟʘʣ ʩʝʙʷ ʤʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ [6]. ɼʣʷ ʦʮʝʥʢʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ –Ƕ ʠ ‍ ʥʫʞʥʦ 

ʧʨʦʣʦʛʘʨʠʬʤʠʨʦʚʘʪʴ ʦʙʝ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ (1) ʠ ʧʨʠʚʝʩʪʠ ʝʛʦ ʢ ʣʠʥʝʡʥʦʤʫ ʚʠʜʫ ώ ὥ
ὦὼ, ʩʜʝʣʘʚ ʩʣʝʜʫʶʱʠʝ ʟʘʤʝʥʳ: 

 

ώ ÌÎ ÌÎρ ὊὝ ; 

ὼ ὰὲὝ; 

ὥ ὰὲ–; 

ὦ ‍. 
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ʂʦʵʬʬʠʮʠʝʥʪʳ ʣʠʥʝʡʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʣʝʛʢʦ ʦʮʝʥʠʪʴ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ 

ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ (3).  
 

 

ừ
Ử
Ừ

Ử
ứὥ ώ ὦὼӶ

В
ὦ
В

ὦ
Ӷ

Ӷ

В
В В

В
В

,                                               (3) 

 

ʛʜʝ ώ ÌÎ ÌÎρ Ὂὸ , 

ὼ ὰὲὸ . 
 

ʇʦʣʫʯʠʪʴ ʦʮʝʥʢʫ ʬʫʥʢʮʠʠ Ὂὸ  ʤʦʞʥʦ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ: ʤʝʪʦʜʦʤ 

ʤʝʜʠʘʥʥʳʭ ʨʘʥʛʦʚ (median ranks), ʦʮʝʥʢʦʡ ʂʘʧʣʘʥʘ-ʄʝʡʝʨʘ. ʅʘ ʧʨʘʢʪʠʢʝ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ, ʠʟʚʝʩʪʥʳʡ ʚ ʘʥʛʣʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʢʘʢ ʇʨʠʙʣʠʞʝʥʠʝ ɹʝʥʘʨʜʘ (4) 

(Benard's Approximation), ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʫʧʨʦʱʝʥʠʝʤ ʤʝʪʦʜʘ ʤʝʜʠʘʥʥʳʭ ʨʘʥʛʦʚ ʩ 

ʧʦʛʨʝʰʥʦʩʪʴʶ ʜʦ 0,5% [7], ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ ʢʨʠʪʠʯʥʦ. ʇʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ, 

ʢʦʛʜʘ ʧʨʦʣʸʪʥʦʝ ʩʪʨʦʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʚ ʠʩʧʨʘʚʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʨʘʟʥʠʮʘ 

ʤʝʞʜʫ ʜʘʪʦʡ ʫʩʪʨʘʥʝʥʠʷ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʜʝʬʝʢʪʘ ʠ ʜʘʪʦʡ ʧʦʷʚʣʝʥʠʷ ʥʦʚʦʛʦ. ɼʣʷ 

ʦʮʝʥʢʠ ʭʘʨʘʢʪʝʨʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʧʨʦʣʸʪʥʦʛʦ ʩʪʨʦʝʥʠʷ ʚ ʠʩʧʨʘʚʥʦʤ ʩʦʩʪʦʷʥʠʠ, 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʩʧʠʩʦʢ, ʚ ʢʦʪʦʨʳʡ ʚʥʝʩʪʠ ʢʘʞʜʳʡ ʦʪʜʝʣʴʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, 

ʢʦʛʜʘ ʩʦʦʨʫʞʝʥʠʝ ʙʳʣʦ ʠʩʧʨʘʚʥʦ. ɿʘʪʝʤ ʧʦʣʫʯʝʥʥʳʡ ʩʧʠʩʦʢ ʦʪʩʦʨʪʠʨʦʚʘʪʴ ʚ ʧʦʨʷʜʢʝ 

ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʠ ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ ʩʧʠʩʢʘ 

ʧʨʠʩʚʦʠʪʴ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ. 
 

Ὂὸ
ȟ

ȟ
,                                                                   (4) 

 

ʛʜʝ ὔ ï ʦʙʱʝʝ ʯʠʩʣʦ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ, 

Ὥ ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ. 

ɼʣʷ ʧʝʨʝʭʦʜʘ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʣʠʥʝʡʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʢ ʢʦʵʬʬʠʮʠʝʥʪʘʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɺʝʡʙʫʣʣʘ ʠʩʧʦʣʴʟʫʶʪ ʬʦʨʤʫʣʳ ‍ ὦ ʠ –Ƕ ÅØÐὥὦϳ . ʇʦʩʣʝ ʦʮʝʥʢʠ 

ʧʘʨʘʤʝʪʨʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʥʘʜʸʞʥʦʩʪʠ. 

ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʧʨʦʣʸʪʥʦʛʦ ʩʪʨʦʝʥʠʷ ʚ ʠʩʧʨʘʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘʭʦʜʠʪʩʷ 

ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ (5): 
 

Ὕ –ǶϽɜ ρ,                                                             (5) 

 

ʛʜʝ ɜ ρ ï ʟʥʘʯʝʥʠʝ ʛʘʤʤʘ ʬʫʥʢʮʠʠ ʚ ʪʦʯʢʝ ρ. 

ʌʫʥʢʮʠʷ ʥʘʜʸʞʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ (6): 
 

ὙὝ Ὡ ,                                                                (6) 
 

ɼʣʷ ʨʘʩʯʸʪʘ ʚʨʝʤʝʥʠ ʩ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʩ ʟʘʜʘʥʥʦʡ ʩʪʝʧʝʥʴʶ 

ʥʘʜʸʞʥʦʩʪʠ Ὑ,  ʚ ʪʝʯʝʥʠʠ ʢʦʪʦʨʦʛʦ ʩʦʦʨʫʞʝʥʠʝ ʙʫʜʝʪ ʥʘʭʦʜʠʪʩʷ ʚ ʠʩʧʨʘʚʥʦʤ ʩʦʩʪʦʷʥʠʠ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʦʨʤʫʣʘ (7): 

Ὕ –ǶϽ ÌÎὙ ,                                                             (7) 

 

ʌʫʥʢʮʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ (8): 
 

‗ὸ ,                                                       (8) 
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ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʣʦʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ.  ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʚʳʰʝʦʧʠʩʘʥʥʦʡ 

ʤʝʪʦʜʠʢʝ ʥʘ ʷʟʳʢʝ C# ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʥʘʜʸʞʥʦʩʪʠ 

ʧʨʦʣʸʪʥʦʛʦ ʩʪʨʦʝʥʠʷ [5]. ɺ ʧʨʦʛʨʘʤʤʝ ʚʤʝʩʪʦ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʚʳʯʠʩʣʝʥʠʷ Ὂὸ  (4) 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʯʥʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ πȟυ В ὔ
Ὧ
ὤ ρ ὤ  ʧʨʠ ʧʦʤʦʱʠ 

ʘʣʛʦʨʠʪʤʘ ʈʠʯʘʨʜʘ ɹʨʝʥʪʘ, ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ ʚ ʙʠʙʣʠʦʪʝʢʝ Math.NET Numerics [8]. ʊʘʢʞʝ ʚ 

ʧʨʦʛʨʘʤʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥ ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʠ ʚʳʚʦʜ ʛʨʘʬʠʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʠʙʣʠʦʪʝʢʠ OxyPlot [9]. ɺʳʙʦʨʢʘ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʥʘʯʘʣʘ ʠʟ 

ʙʘʟʳ ʜʘʥʥʳʭ ʚʳʙʨʘʥʳ ʚʩʝ ʜʝʬʝʢʪʳ, ʢʦʪʦʨʳʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʩʣʦʚʠʷʤ, ʦʧʠʩʘʥʥʳʤ ʚ 

ʥʘʯʘʣʝ ʩʪʘʪʴʠ, ʩ ʵʪʠʤʠ ʜʝʬʝʢʪʘʤʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʪʘʙʣʠʮʳ ʧʨʦʣʸʪʥʳʭ ʩʪʨʦʝʥʠʡ ʠ ʤʦʩʪʦʚʳʭ 

ʧʝʨʝʭʦʜʦʚ. ɺʩʝʛʦ ʧʦʣʫʯʝʥʦ 7911 ʜʝʬʝʢʪʦʚ. ʇʦʩʣʝ ʛʨʫʧʧʠʨʦʚʢʠ ʜʝʬʝʢʪʦʚ ʩʦʛʣʘʩʥʦ ʈʠʩʫʥʢʫ 

1, ʧʦʣʫʯʝʥʦ 2478 ʧʨʦʣʸʪʥʳʭ ʩʪʨʦʝʥʠʡ ʩ ʫʢʘʟʘʥʥʳʤʠ ʜʝʬʝʢʪʘʤʠ. ʇʦʩʣʝ ʧʨʦʚʝʨʦʢ ʜʘʥʥʳʭ 

ʥʘ ʢʦʨʨʝʢʪʥʦʩʪʴ ʦʩʪʘʣʦʩʴ 1748 ʩʦʦʨʫʞʝʥʠʡ. ɼʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦʧʠʩʘʥʥʳʤ ʚ ʩʪʘʪʴʝ 

ʤʝʪʦʜʦʤ ʥʝʦʙʭʦʜʠʤʦ ʤʠʥʠʤʫʤ 6 ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ, ʧʦʵʪʦʤʫ ʧʨʦʣʸʪʥʳʝ ʩʪʨʦʝʥʠʷ ʩ 

ʤʝʥʴʰʠʤ ʯʠʩʣʦʤ ʜʝʬʝʢʪʦʚ ʪʘʢʞʝ ʠʩʢʣʶʯʝʥʳ ʠʟ ʚʳʙʦʨʢʠ. ɺ ʠʪʦʛʝ ʧʦʣʫʯʝʥʦ 8 ʧʨʦʣʸʪʥʳʭ 

ʩʪʨʦʝʥʠʡ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʦʜʥʘʢʦ, ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʥʠʭ ʥʝʪ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʣʠʥʝʡʥʦʤʫ ʟʘʢʦʥʫ (ʩʤ. ʈʠʩ. 2b), ʧʦʵʪʦʤʫ ʜʘʣʴʥʝʡʰʠʡ ʨʘʩʯʸʪ ʧʨʦʚʝʜʸʥ ʜʣʷ 

ʧʨʦʣʸʪʥʦʛʦ ʩʪʨʦʝʥʠʷ ʩ ʥʘʠʣʫʯʰʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʢʦʨʨʝʣʷʮʠʠ (ʩʤ. ʈʠʩ. 2a). 
 

 
 

ʈʠʩʫʥʦʢ 2 ï ɻʨʘʬʠʢ ʚʝʨʦʷʪʥʦʩʪʠ ɺʝʡʙʫʣʣʘ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʢʦʨʨʝʣʷʮʠʠ: a) 0,88; b)0,77. 
 

ɼʣʷ ʧʨʦʣʸʪʥʦʛʦ ʩʪʨʦʝʥʠʷ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʢʦʨʨʝʣʷʮʠʠ 0,88 ʠ ʧʘʨʘʤʝʪʨʘʤʠ 

–Ƕ χωπ, ‍ πȟχσπ,  ʨʘʩʩʯʠʪʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʥʘʜʸʞʥʦʩʪʠ: Ὕ χωπϽρȢςς ωφτ ʜʥʷ; 

Ὕ χωπϽ ÌÎπȟωπ ȟ σφ ʜʥʝʡ. 

ɺʳʚʦʜʳ. ʀʪʦʛʦʤ ʨʘʙʦʪʳ ʩʪʘʣ ʘʣʛʦʨʠʪʤ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʥʘʜʸʞʥʦʩʪʠ ʧʨʦʣʸʪʥʦʛʦ 

ʩʪʨʦʝʥʠʷ, ʘ ʪʘʢʞʝ ʝʛʦ ʨʝʘʣʠʟʘʮʠʷ ʧʨʠ ʧʦʤʦʱʠ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. 

ʆʙʨʘʙʦʪʘʚ ʜʘʥʥʳʝ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʧʨʦʣʝʪʥʦʤʫ ʩʪʨʦʝʥʠʶ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ 

ʥʝʧʨʠʤʝʥʠʤʦʩʪʠ ʤʝʪʦʜʘ ʢ ʚʳʙʦʨʢʘʤ ʩ ʤʘʣʳʤ ʯʠʩʣʦʤ ʥʘʙʣʶʜʝʥʠʡ.  

ɺ ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʩʠʩʪʝʤʳ ɸʉʋ ʀʉʉʆ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪʩʷ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʡ 

ʧʨʦʮʝʥʪ ʥʝʢʦʨʨʝʢʪʥʳʭ ʜʘʥʥʳʭ, ʧʦʨʷʜʢʘ 30%. ʇʦʵʪʦʤʫ ʠʤʝʝʪ ʩʤʳʩʣ ʟʘʥʷʪʴʩʷ ʚʦʧʨʦʩʦʤ 

ʢʘʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ.  

ʆʪʩʫʪʩʪʚʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʧʨʦʣʸʪʥʳʭ ʩʪʨʦʝʥʠʡ ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʦʧʠʩʘʥʥʦʛʦ 

ʤʝʪʦʜʘ ʢʦʣʠʯʝʩʪʚʦʤ ʥʘʢʦʧʠʚʰʝʡʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʥʘʜʸʞʥʦʩʪʠ ʩʦʦʨʫʞʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʩ 

ʥʝʩʢʦʣʴʢʠʭ ʤʦʩʪʦʚ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭʩʷ ʚ ʧʦʭʦʞʠʭ ʫʩʣʦʚʠʷʭ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜʳ ʣʠʥʝʡʥʦʡ 

ʨʝʛʨʝʩʩʠʠ ʤʥʦʛʠʭ ʧʝʨʝʤʝʥʥʳʭ, ʣʠʙʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʣʝʤʝʥʪʳ ʩʪʘʪʠʩʪʠʢʠ ɹʘʡʝʩʘ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʨʘʙʦʪʳ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʧʨʦʣʸʪʥʳʭ ʩʪʨʦʝʥʠʡ. 
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ʇʈʀʏʀʅʓ ʉɹʆɽɺ ʈɽʃʔʉʆɺʓʍ ʎɽʇɽʁ ʀ ɸʃʉʅ  

ʅɸ ɾɽʃɽɿʅʓʍ ɼʆʈʆɻɸʍ ʂɸɿɸʍʉʊɸʅɸ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚ ʨʝʣʴʩʦʚʳʭ ʮʝʧʝʡ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʣʦʢʦʤʦʪʠʚʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʥʘ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛʘʭ ʂʘʟʘʭʩʪʘʥʘ, ʫʢʘʟʘʥʳ 

ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʩʙʦʝʚ ʠ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚ. ʊʘʢʞʝ ʧʨʠʚʝʜʝʥʳ ʦʙʱʠʝ 

ʩʚʝʜʝʥʠʷ ʦʙ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʫʩʪʨʦʡʩʪʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʘʚʪʦʤʘʪʠʢʠ ʠ 

ʪʝʣʝʤʝʭʘʥʠʢʠ (ɾɸʊ) ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ פʘʟʘץʩʪʘʥ ʪʝʤʽʨ ʞʦʣʜʘʨʳʥʜʘסʳ ʨʝʣʴʩ ʪʽʟʙʝʢʪʝʨʽ ʞᴅʥʝ 

ʘʚʪʦʤʘʪʪʳץ ʣʦʢʦʤʦʪʠʚʪʽʢ ʙʝʣʛʽ ʙʝʨʫ ײץʨʳʣסʳʣʘʨʳ ʞײʤʳʩʳʥʳש ʩʘʨʘʧʪʘʤʘʩʳ ʢᴇʨʩʝʪʽʣʛʝʥ, 

ʘʪʘʣסʘʥ ײץʨʳʣסʳʣʘʨʜʳש ʽʩʪʝʥ ʰʳסʫʳ ʤʝʥ ʜײʨʳʩ ʞײʤʳʩ ʽʩʪʝʤʝʫʽʥʽש ʙʘʩʪʳ ʩʝʙʝʧʪʝʨʽ 

ʢᴇʨʩʝʪʽʣʛʝʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʪʝʤʽʨ ʞʦʣ ʘʚʪʦʤʘʪʠʢʘ ʞᴅʥʝ ʪʝʣʝʤʝʭʘʥʠʢʘ (ʊɾɸʊ) 

 ʧʘʨʘʪץʡʣʝʩʽʤʜʽʣʽʛʽ ʞʘʣʳ ʘװ ʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢסʜʘʡʜʘסʘʟʽʨʛʽ ʞʘץ שʳʣʘʨʳʥʳסʨʳʣײץ

ʢʝʣʪʽʨʽʣʛʝʥ.  

ɸbstract. In the article is resulted the analysis of operation of rail circuits and automatic 

locomotive signaling devices on railways of Kazakhstan, also there is the basic reasons of 

failures and malfunctions of these devices. Also provides general information on the 

electromagnetic compatibility of railway signalling in modern operating conditions. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ, ʨʝʣʴʩʦʚʳʝ ʮʝʧʠ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʣʦʢʦʤʦʪʠʚʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ. 
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ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ װʡʣʝʩʽʤʜʽʣʽʢ, ʨʝʣʴʩ ʪʽʟʙʝʢʪʝʨʽ, ʘʚʪʦʤʘʪʪʳץ 

ʣʦʢʦʤʦʪʠʚʪʽʢ ʙʝʣʛʽ ʙʝʨʫ. 

Keywords: electromagnetic compatibility, rail circuits, automatic locomotive signaling. 

ʉʠʩʪʝʤʳ ɾɸʊ ʚʢʣʶʯʘʶʪ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʝ ï ʦʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʨʝʣʝ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ ʥʘʜʝʞʥʦʩʪʠ ʜʦ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ [1]. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʪʠ ʧʨʠʙʦʨʳ ʠ 

ʫʩʪʨʦʡʩʪʚʘ ʘʚʪʦʤʘʪʠʢʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʪʝʯʝʥʠʝ ʩʨʦʢʘ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʘʣʠʟʦʚʘʪʴ ʪʨʝʙʫʝʤʫʶ ʬʫʥʢʮʠʶ 

, ʪ.ʝ. ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʥʝʩʫʱʠʤʠ ʠʥʬʦʨʤʘʮʠʶ ʚʭʦʜʥʳʤʠ 

 ʠ ʚʳʭʦʜʥʳʤʠ  ʚʝʣʠʯʠʥʘʤʠ (ʨʠʩʫʥʦʢ 1) [2].  

ʇʨʠ ʵʪʦʤ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʥʠ ʧʦʩʪʦʷʥʥʦ ʧʦʜʚʝʨʛʘʶʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʠ 

ʥʝʵʣʝʢʪʨʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ (ʚʭʦʜʥʳʤ ʚʣʠʷʶʱʠʤ ʚʝʣʠʯʠʥʘʤ za), ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ 

ʩʪʘʙʠʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ, ʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʘʤʠ ʦʢʘʟʳʚʘʶʪ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʠ 

ʥʝʵʣʝʢʪʨʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʦʩʪʘʚʘʪʴʩʷ ʚ 

ʜʦʧʫʩʪʠʤʳʭ ʧʨʝʜʝʣʘʭ [3].  

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ 

ʫʩʪʨʦʡʩʪʚ ʘʚʪʦʤʘʪʠʢʠ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʥʦ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʠʭ ʵʣʝʤʝʥʪʦʚ ɽ1 - Eq 

(ʨʠʩʫʥʦʢ 1) ʤʝʞʜʫ ʩʦʙʦʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ, ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʫʩʪʘʥʦʚʢʠ, ʠʣʠ ʵʣʝʤʝʥʪʘ, ʛʨʫʧʧʳ ʵʣʝʤʝʥʪʦʚ, ʧʨʠʙʦʨʘ ʠʣʠ ʠʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʟʘʜʘʥʥʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʪʘʢ, ʯʪʦʙʳ ʥʝ ʚʳʟʳʚʘʪʴ 

ʥʝʜʦʧʫʩʪʠʤʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ [2]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 1 ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʢʦʤʧʣʝʢʩʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʢʘʯʝʩʪʚʘ ʫʩʪʨʦʡʩʪʚʘ ʘʚʪʦʤʘʪʠʢʠ ʩ ʫʯʝʪʦʤ ʦʙʲʝʢʪʠʚʥʳʭ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʘʩʧʝʢʪʦʚ 

ʩʦʚʤʝʩʪʠʤʦʩʪʠ, ʢʦʪʦʨʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʤʦʞʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʪʨʝʤʷ ʚʝʣʠʯʠʥʘʤʠ: SE, SF 

ʠ Ⱥ.  

ʇʨʠ ʵʪʦʤ  
 

, (1) 
 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʝʧʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʦʙʲʝʢʪʘ ʧʨʠ ʚʥʫʪʨʝʥʥʝʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʧʦʤʝʭʝ zie , ʢʦʪʦʨʘʷ ʚʳʟʳʚʘʝʪʩʷ ʵʣʝʤʝʥʪʘʤʠ 

ʩʘʤʦʡ ʩʠʩʪʝʤʳ ʠ ʚʣʠʷʝʪ ʥʘ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʯʝʨʝʟ ʧʘʨʘʟʠʪʥʳʝ ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ 

ʥʝʦʙʭʦʜʠʤʳʝ ʩʚʷʟʠ. ʉʪʝʧʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ SE ʷʚʣʷʝʪʩʷ ʤʝʨʦʡ ʚʥʫʪʨʝʥʥʝʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ 

ʩʠʩʪʝʤʳ ʠ ʧʨʝʜʧʦʩʳʣʢʦʡ ʪʦʛʦ, ʯʪʦ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʥʦʨʤʘʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ.  
 

 
 

ʈʠʩʫʥʦʢ 1 ï ɺʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʫʩʪʨʦʡʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 
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ʉʪʦʡʢʦʩʪʴ ʢ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ  
 

, (2) 
 

ʷʚʣʷʝʪʩʷ ʢʨʠʪʝʨʠʝʤ ʩʧʦʩʦʙʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʚ 

ʫʩʣʦʚʠʷʭ ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ zae ʥʘ ʩʠʩʪʝʤʫ, ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʧʦ 

ʧʨʦʚʦʜʘʤ ʠʣʠ ʧʦʣʝʤ (ʥʘʧʨʠʤʝʨ, ʦʪ ʤʦʣʥʠʠ, ʨʘʟʨʷʜʦʚ ʩʪʘʪʠʯʝʩʢʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ, 

ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʦʚ, ʧʝʨʝʥʦʩʥʳʭ ʨʘʜʠʦʧʝʨʝʛʦʚʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦʙʣʠʟʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘʭ ʠ ʪ.ʜ.). ʇʨʠ ʜʦʩʪʘʪʦʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʵʪʠ 

ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʚʨʝʤʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʣʠ ʜʘʞʝ 

ʧʦʚʨʝʞʜʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ [2].  

ɺʝʣʠʯʠʥʘ  
 

  (3) 
 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ (nʘʝ ʥʘ 

ʨʠʩʫʥʢʝ 1) ʥʘ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʵʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʷʚʣʷʝʪʩʷ ʧʦʤʝʭʦʡ.  

ʂʦʤʧʦʥʝʥʪʳ   ʠ  ʚ ʫʨʘʚʥʝʥʠʷʭ (1)-(3) 

ʦʪʨʘʞʘʶʪ ʢʦʥʢʨʝʪʥʳʝ ʬʦʨʤʳ ʧʦʤʝʭ ʩ ʫʯʝʪʦʤ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʪʦʯʝʢ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʙʲʝʢʪ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ, ʫʨʦʚʥʠ ʩʠʛʥʘʣʦʚ ʚ ʢʦʪʦʨʳʭ 

ʠʟʤʝʨʷʶʪʩʷ ʚ ʤʠʢʨʦʘʤʧʝʨʘʭ ʠ ʤʠʢʨʦʚʦʣʴʪʘʭ, ʘ ʯʘʩʪʦʪʳ ʩʠʛʥʘʣʦʚ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ ɻɻʮ, 

ʫʩʣʦʞʥʠʣʠ ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʪʨʝʙʫʝʤʦʡ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ. ʇʨʠ ʪʘʢʠʭ ʯʘʩʪʦʪʘʭ ʨʝʟʢʦ 

ʚʦʟʨʦʩʣʠ ʠʟʣʫʯʝʥʠʷ ʚʦ ʚʥʝʰʥʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʦʙʳʯʥʳʭ 

ʧʨʦʚʦʜʥʠʢʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚ ʩʦʩʝʜʥʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʘʭ ʤʦʛʫʪ ʥʘʚʦʜʠʪʴʩʷ 

ʧʦʤʝʭʠ, ʩʦʠʟʤʝʨʠʤʳʝ ʩ ʧʦʣʝʟʥʳʤ ʩʠʛʥʘʣʦʤ. 

ʉʧʝʮʠʬʠʢʦʡ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʂʘʟʘʭʩʪʘʥʘ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʥʠʭ ʥʝ ʪʦʣʴʢʦ 

ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʠʟʛʦʪʘʚʣʠʚʘʝʤʦʛʦ ʚ ʈʦʩʩʠʠ, ʥʦ ʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʠʟ ʂʠʪʘʷ ʠ 

ʀʩʧʘʥʠʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʯʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ ʧʦʤʝʭ ʦʪ ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʩʚʦʠ ʦʪʣʠʯʠʷ. 

ʆʩʥʦʚʥʳʤ ʩʣʝʜʩʪʚʠʝʤ ʜʝʡʩʪʚʠʷ ʵʪʠʭ ʩʙʦʝʚ ʷʚʣʷʝʪʩʷ ʥʝʫʩʪʦʡʯʠʚʘʷ ʨʘʙʦʪʘ ʨʝʣʴʩʦʚʳʭ 

ʮʝʧʝʡ (ʈʎ) ʠ ʫʩʪʨʦʡʩʪʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʣʦʢʦʤʦʪʠʚʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ (ɸʃʉʅ). ʅʘʠʤʝʥʝʝ 

ʫʩʪʦʡʯʠʚʦ ʨʘʙʦʪʘʝʪ ʨʷʜ ʪʠʧʦʚ ʈʎ ʠ ʫʩʪʨʦʡʩʪʚʘ ɸʃʉʅ ʥʘ ʫʯʘʩʪʢʘʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, 

ʣɻʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʥʘ ʧʝʨʝʤʝʥʥʦʤ ʪʦʢʝ. ʉʙʦʠ ʚ ʨʘʙʦʪʝ ʩʠʩʪʝʤ ʠʥʪʝʨʚʘʣʴʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʦʪ ʵʪʠʭ ʧʦʤʝʭ ʫʭʫʜʰʘʶʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ 

ʧʦʝʟʜʦʚ, ʫʤʝʥʴʰʘʶʪ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʫʯʘʩʪʢʦʚ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ. ʉʠʪʫʘʮʠʷ 

ʦʙʦʩʪʨʷʝʪʩʷ ʧʨʠ ʚʝʜʝʥʠʠ ʪʷʞʝʣʦʚʝʩʥʳʭ ʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʧʦʝʟʜʦʚ, ʦʩʦʙʝʥʥʦ ʥʘ 

ʫʯʘʩʪʢʘʭ ʩ ʧʝʨʝʣʦʤʥʳʤ ʧʨʦʬʠʣʝʤ.  

ʉʦʛʣʘʩʥʦ ʘʥʘʣʠʟʫ ʦʪʢʘʟʦʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚ ʩʠʛʥʘʣʠʟʘʮʠʠ, 

ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʠ ʙʣʦʢʠʨʦʚʢʠ ʧʦ ʨʝʣʴʩʦʚʳʤ ʮʝʧʷʤ ʟʘ 12 ʤʝʩʷʮʝʚ 2015 ʛʦʜʘ ʜʦʧʫʱʝʥʦ 15 

ʦʪʢʘʟʘ ʧʨʦʪʠʚ 16 ʟʘ 12 ʤʝʩʷʮʝʚ 2014 ʛʦʜʘ. 

ʇʨʠ ʵʪʦʤ ʜʦʧʫʱʝʥʥʳʡ ʩʣʫʯʘʡ ʣʦʞʥʦʡ ʟʘʥʷʪʦʩʪʠ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦ ʩʪʘʥʮʠʠ 

ʄʝʥʣʠʙʘʡ ʐʏ-37 ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʫʪʝʚʳʭ ʨʘʙʦʪ ʜʦʧʫʱʝʥ ʠʟ-ʟʘ ʙʝʩʢʦʥʪʨʦʣʴʥʦʩʪʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʰʪʘʪʘ. 

ʇʦʪʝʨʠ ʢʦʥʪʘʢʪʘ ʰʪʝʧʩʝʣʝʡ ʜʞʝʤʧʝʨʥʳʭ ʧʝʨʝʤʳʯʝʢ ʚ ʰʝʡʢʝ ʨʝʣʴʩʘ ʥʘ ʧʝʨʝʛʦʥʝ 

ʉʘʡʢʘʥ-ʈʟʜ.5 ʐʏ-31 ɸʢʪʦʛʘʡ, ʨʘʟʲʝʟʜʝ ˉ3 ʐʏ ɾʘʥʘʘʨʢʘ ʷʚʠʣʠʩʴ ʩʣʝʜʩʪʚʠʝʤ ʥʝ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ɻʊʇ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʰʪʘʪʦʤ. 

ʃʦʞʥʘʷ ʟʘʥʷʪʦʩʪʴ ʩʪʨʝʣʦʯʥʦʡ ʩʝʢʮʠʠ ʧʦ ʩʪʘʥʮʠʠ ɸʨʛʘʥʘʪʳ ʐʏ ɸʢʪʦʛʘʡ (ʟʘʜʝʨʞʘʥ 

ʧʘʩʩʘʞʠʨʩʢʠʡ ʧʦʝʟʜ ʥʘ 24 ʤʠʥʫʪʳ) ʠ ʩʠʛʥʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʝʨʝʛʦʥʘ ɸʡʩʘ-ʅʝʣʴʜʳ ʐʏ 

ɸʛʘʜʳʨʴ (ʟʘʜʝʨʞʘʥʳ ʪʨʠ ʛʨʫʟʦʚʳʭ ʠ ʦʜʠʥ ʧʘʩʩʘʞʠʨʩʢʠʡ ʧʦʝʟʜʘ) ʷʚʠʣʦʩʴ ʩʣʝʜʩʪʚʠʝʤ ʥʝ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʨʝʣʴʩʦʚʦʡ ʮʝʧʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʰʪʘʪʦʤ 

ʫʢʘʟʘʥʥʳʭ ʜʠʩʪʘʥʮʠʠ.  

( )FmFjFF SSSS ,...,...,1=

( )nk EEEE ,...,...,1=

( ),,...,2,1 liSEi = ( )mjSFj ,...,2,1= ( )nkEk ,...,2,1=



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 

23 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʦʪʢʘʟʘ ʫʩʪʨʦʡʩʪʚ ʈʎ ʷʚʣʷʶʪʩʷ: 

- ʠʩʢʘʞʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʠʛʥʘʣʦʚ ʚ ʈʎ; 

- ʥʝ ʦʪʨʝʛʫʣʠʨʦʚʘʥ ʪʦʢ ʢʦʜʠʨʦʚʘʥʠʷ; 

- ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʧʨʠʙʦʨʦʚ ʢʦʜʠʨʦʚʘʥʠʷ (ʢʨʦʤʝ ʊʐ, ʀʄɺʐ); 

- ʧʦʜʛʘʨ ʢʦʥʪʘʢʪʦʚ ʠʣʠ ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ ʨʝʣʝ (ʊʐ ʠ ʀʄɺʐ); 

- ʦʪʩʫʪʩʪʚʠʝ ʨʝʣʴʩʦʚʳʭ ʩʦʝʜʠʥʠʪʝʣʝʡ; 

- ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʤʦʥʪʘʞʘ, ʧʦʪʝʨʠ ʢʦʥʪʘʢʪʘ ʚ ʰʪʝʧʩʝʣʴʥʦʤ ʨʘʟʲʝʤʝ; 

- ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʜʞʝʤʧʝʨʥʳʭ ʠ ʜʨʦʩʩʝʣʴʥʳʭ ʧʝʨʝʤʳʯʝʢ; 

- ʠ ʜʨʫʛʠʝ ʥʝʚʳʷʩʥʝʥʥʳʝ ʧʨʠʯʠʥʳ. 

ʉʦʛʣʘʩʥʦ ʘʥʘʣʠʟʫ ʩʦʜʝʨʞʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʟʘ 10 ʤʝʩʷʮʝʚ 2015 ʛʦʜʘ ʜʦʧʫʱʝʥʦ 9 656 ʩʣʫʯʘʝʚ ʩʙʦʝʚ 

ʢʦʜʘ ɸʃʉʅ ʥʘ ʣʦʢʦʤʦʪʠʚʝ ʧʨʦʪʠʚ 11 062 ʩʣʫʯʘʝʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2014 ʛʦʜʦʤ, ʩʥʠʞʝʥʠʝ ʥʘ 

1 406 ʩʣ. ʠʣʠ ʥʘ 12,7 % (ʨʠʩʫʥʦʢ 2). 
 

 
 

ʈʠʩʫʥʦʢ 2 ï ʉʙʦʠ ʢʦʜʦʚ ɸʃʉʅ 
 

ʇʦ ʭʦʟʷʡʩʪʚʫ ʎʐ: ʜʦʧʫʱʝʥʦ 2865 ʩʣʫʯʘʝʚ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 25% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʩʙʦʝʚ ɸʃʉ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʥʘʧʦʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʙʦʝʚ ʜʦʧʫʩʪʠʣʠ: ʆʐʏ-33 ï 449/567; ʐʏ-31 ï 382/378; ʐʏ-

21 - 266/297; ʐʏ-32 ï 127/95. 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʜʦʧʫʩʢʘʝʤʳʭ ʩʙʦʝʚ ʷʚʠʣʠʩʴ: 

- ʠʩʢʘʞʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ - 287/271, ʚ ʪ.ʯ. ʐʏ-12-23/17, ʐʏ-18-26/2, ʐʏ-

25-25/14, ʐʏ-29-6/0; 

- ʥʝ ʦʪʨʝʛʫʣʠʨʦʚʘʥ ʪʦʢ ʢʦʜʠʨʦʚʘʥʠʷ ï 335/309, ʚ ʪ.ʯ. ʆʐʏ-33-87/68, ʐʏ-27-24/11, 

ʐʏ-29-9/2, ʐʏ-4-8/2; 

- ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʧʨʠʙʦʨʦʚ ʢʦʜʠʨʦʚʘʥʠʷ (ʢʨʦʤʝ ʊʐ, ʀʄɺʐ) ï 338/416, ʚ ʪ.ʯ. ʐʏ-18-

18/6, ʐʏ-39-10/4; 

- ʧʦʜʛʘʨ ʢʦʥʪʘʢʪʦʚ ʠʣʠ ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ ʨʝʣʝ (ʊʐ ʠ ʀʄɺʐ) ï 474/529, ʚ ʪ.ʯ. ʐʏ-21-

113/131, ʆʐʏ-33-49/29, ʐʏ-32-14/8, ʐʏ-14-12/6; 
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ɺʳʧʦʣʥʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʜʦʤʠʥʠʨʫʶʱʠʤʠ 

ʷʚʣʷʶʪʩʷ ʢʦʥʜʫʢʪʠʚʥʳʝ, ʤʘʛʥʠʪʥʳʝ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʣʠʷʥʠʷ ʪʷʛʦʚʳʭ ʪʦʢʦʚ ʥʘ 

ʩʠʛʥʘʣʴʥʳʝ ʮʝʧʠ. ɺʳʟʳʚʘʝʪʩʷ ʵʪʦ ʧʨʦʜʦʣʴʥʦʡ ʠ/ʠʣʠ ʧʦʧʝʨʝʯʥʦʡ ʘʩʠʤʤʝʪʨʠʝʡ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʝʣʴʩʦʚʦʡ ʣʠʥʠʠ; ʚʣʠʷʥʠʝʤ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʨʝʣʴʩʦʚ ʧʦ 

ʠʭ ʜʣʠʥʝ; ʚʣʠʷʥʠʝʤ ʥʝʣʠʥʝʡʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʨʦʩʩʝʣʴ-ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʠʧʦʚ ɼʊ-1-

150, ɼʊ-1-300 ʠ ʬʠʣʴʪʨʦʚ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʨʦʩʩʝʣʠ; ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʦʜʘʚʣʝʥʠʷ ʧʦʤʝʭ ʚ ʣʦʢʦʤʦʪʠʚʥʳʭ ʧʨʠʝʤʥʠʢʘʭ ɸʃʉʅ ʠ ʧʫʪʝʚʳʭ 

ʧʨʠʝʤʥʠʢʘʭ ʈʎ. 

ʆʜʥʘʢʦ ʢʘʢʠʝ ʠʤʝʥʥʦ ʠʟ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʥʘ ʞʝʣʝʟʥʳʭ 

ʜʦʨʦʛʘʭ ʂʘʟʘʭʩʪʘʥʘ, ʠ ʢʘʢ ʤʦʞʥʦ ʧʘʨʠʨʦʚʘʪʴ ʠʭ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʨʘʙʦʪʳ ʈʎ ʠ ɸʃʉʅ, ʦʩʪʘʝʪʩʷ ʥʝ ʷʩʥʳʤ. ʕʪʠʤ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ.  
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ʇʈʆʉʊɸʗ ɹɸʃʂɸ ʇʆɼ ɼɽʁʉʊɺʀɽʄ ɽɼʀʅʀʏʅʆʁ ɼɺʀɾʋʑɽʁʉʗ 

ʅɸɻʈʋɿʂʀ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʩʪʦ ʦʧʝʨʪʘʷ ʙʘʣʢʘ ʩ ʜʚʠʞʫʱʝʡʩʷ ʝʜʠʥʠʯʥʦʡ 

ʥʘʛʨʫʟʢʦʡ. ʉʦʩʪʘʚʣʝʥʳ ʫʨʘʚʥʝʥʠʷ ʪʘʢʦʡ ʙʘʣʢʠ ʩ ʫʯʝʪʦʤ ʢʦʣʝʙʘʥʠʡ ʙʘʣʢʠ ʦʪ ʧʨʦʭʦʜʷʱʝʡ 

ʥʘʛʨʫʟʢʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʨʝʘʢʮʠʶ ʤʦʩʪʘ. 

Abstract. The paper considers simply supported beam with a moving unit load. Equation 

formulated based on such beams by passing the beam oscillation load, by which to receive a 

response of the bridge. 

ɸשʜʘʪʧʘ. ɹײʣ ʞײʤʳʩʪʘ ʞʝʢʝ ʢװʰ ʩʘʣʤʘץʪʘ (ʞװʢʪʝʤʝʜʝ) ץʦʟסʘʣʘʪʳʥ ʪʝʤʽʨ ʙʝʪʦʥʥʘʥ 

ʞʘʩʘʣסʘʥ ʘʨץʘʣʳץ ץʘʨʘʩʪʳʨʳʣסʳʥ. ɹײʥʜʘʡ ʪʝʤʽʨ ʙʝʪʦʥʥʘʥ ʞʘʩʘʣסʘʥ ʘʨץʘʣʳץʪʳש ʘʫʳʪץʫʳ 

ᴇʪʽʤʜʽʣʽʢ ʞװʢʪʝʤʝʩʽ ʝʩʝʧʪʝʣʝ ʦʪʳʨʳʧ ʪʝשʜʝʫ ײץʨʘʩʪʳʨʳʣʜʳ, ʙײʜʘʥ ʢᴇʧʽʨ ᴅʩʝʨʣʝʩʫʽʥ ʘʣʫסʘ 

ʙʦʣʘʜʳ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʣʢʘ, ʵʬʬʝʢʪ ʟʘʪʫʭʘʥʠʷ, ʨʝʘʢʮʠʷ ʤʦʩʪʘ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʪʝʤʽʨ ʙʝʪʦʥʥʘʥ ʞʘʩʘʣסʘʥ ʘʨץʘʣʳץ, ʵʬʬʝʢʪ ʟʘʪʫʭʘʥʠʷ, ʢᴇʧʽʨ ᴅʩʝʨʣʝʩʫʽ. 

Keywords:  beam, damping effect, the response of the bridge. 
  

 
 

ʈʠʩʫʥʦʢ 1 ï ʇʨʦʩʪʦ ʦʧʝʨʪʘʷ ʙʘʣʢʘ ʧʦʜ ʧʨʦʭʦʜʷʱʝʡ ʥʘʛʨʫʟʢʦʡ 
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ʇʨʦʩʪʦ ʦʧʝʨʪʘʷ ʙʘʣʢʘ ʩ ʧʨʦʭʦʜʷʱʠʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ, ʢʦʪʦʨʦʝ 

ʤʦʜʝʣʠʨʫʝʪʩʷ ʢʘʢ ʩʦʩʨʝʜʦʪʦʯʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʨ ʩʦ ʩʢʦʨʦʩʪʴʶ V ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʇʨʠʤʝʤ ʩʣʝʜʫʶʱʠʝ ʜʦʧʫʱʝʥʠʷ: (1) ɹʘʣʢʘ ʦʜʥʦʨʦʜʥʘ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʩʝʯʝʥʠʷ, ʜʣʷ ʢʦʪʦʨʦʛʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝ ɹʝʨʥʫʣʣʠ-ʕʡʣʝʨʘ ʠ ʛʠʧʦʪʝʟʘ ʧʣʦʩʢʠʭ ʩʝʯʝʥʠʡ; (2) ʧʦ ʙʘʣʢʝ ʤʦʞʝʪ 

ʧʨʦʭʦʜʠʪʴ ʪʦʣʴʢʦ ʦʜʥʦ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ; (3) ʫʯʠʪʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ 

ʵʬʬʝʢʪ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʥʝʨʮʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʥʝ 

ʫʯʠʪʳʚʘʝʪʩʷ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʤʘʣʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʩʪʦʤ; (4) ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ 

ʜʚʠʞʝʪʩʷ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ v; (5) ʟʘʪʫʭʘʥʠʝ ʙʘʣʢʠ ʧʦ ʈʵʣʝʶ; (6) ʙʘʣʢʘ ʥʘʭʦʜʠʪʩʷ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʜʦ ʪʦʛʦ, ʢʘʢ ʥʘʯʥʝʪ ʜʚʠʛʘʪʴʩʷ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ; ʠ 

(7) ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ ʤʦʩʪʘ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ. 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1, ʧʨʦʩʪʘʷ ʙʘʣʢʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʥʘʛʨʫʟʢʝ ʨ, ʢʦʪʦʨʘʷ 

ʜʚʠʞʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ V. ɿʜʝʩʴ ʤʳ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ u(x, t), ʯʪʦʙʳ ʦʙʦʟʥʘʯʠʪʴ 

ʦʪʢʣʦʥʝʥʠʝ ʣʫʯʘ ʚʜʦʣʴ ʦʩʠ ʫ ʚ ʧʦʟʠʮʠʠ ʭ ʠ ʚʨʝʤʝʥʠ t, L ʜʣʠʥʘ ʙʘʣʢʠ, m ʤʘʩʩʘ ʥʘ ʝʜʠʥʠʮʫ 

ʜʣʠʥʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ce - ʚʥʝʰʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʪʫʭʘʥʠʷ, ci - ʚʥʫʪʨʝʥʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʜʝʤʧʬʠʨʦʚʘʥʠʷ, E ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ, ʠ I - ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʙʘʣʢʠ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ, ʫʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʧʨʠʤʝʪ ʚʠʜ: 

,0),(,,,,
,,,,....

LvtvtxpEIuuIcucum ie ¢¢-=+++ d                               (1) 
 

ʛʜʝ ʧʨʦʩʪʳʝ ʯʠʩʣʘ (
,
) ʠ ʪʦʯʢʠ (Ę) ʦʟʥʘʯʘʶʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʜʣʷ ʢʦʦʨʜʠʥʘʪʳ ʭ ʠ 

ʚʨʝʤʝʥʠ t, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ŭ ʷʚʣʷʝʪʩʷ ʜʝʣʴʪʘ-ʬʫʥʢʮʠʷ ɼʠʨʘʢʘ. ɼʣʷ ʙʘʣʢʠ ʩ ʧʨʦʩʪʳʤʠ 

ʦʧʦʨʘʤʠ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʟʘʧʠʩʳʚʘʶʪʩʷ: 
 

        u(0, t) = 0; 

        u(L, t) = 0; 

        EIu
,,
(0, t) = 0; 

       EIu
,,
(L, t) = 0;                                                                                                                  (2) 

 

ʀ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ: 
 

 u(x, 0) = 0; 

uĘ (x, 0) = 0.                                                                                                                       (3) 
 

ʂʘʢ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʙʘʣʢʘ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʜʦ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘʛʨʫʟʢʠ, ʪʦʛʜʘ 

ʧʫʩʪʴ űn ʦʙʦʟʥʘʯʘʶʪ ʨʝʞʠʤ n - ʳʭ ʢʦʣʝʙʘʥʠʡ ʧʫʯʢʘ, ʢʦʪʦʨʳʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʛʨʘʥʠʯʥʳʤ 

ʫʩʣʦʚʠʷʤ. ʆʪʢʣʦʥʝʥʠʝ ʙʘʣʢʠ u(x, t) ʪʦʣʴʢʦ ʠʟ-ʟʘ n - ʛʦ ʢʦʣʝʙʘʥʠʷ: 
 

u(x, t) = űn(x)qn(t),                                                    (4) 
 

ʛʜʝ qn(t) ʷʚʣʷʝʪʩʷ ʦʙʦʙʱʝʥʥʦʡ ʢʦʦʨʜʠʥʘʪʦʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ n - ʤʫ ʢʦʣʝʙʘʥʠʶ. 

ʇʦʜʩʪʘʚʣʷʷ (4) ʚ ʫʨʘʚʥʝʥʠʝ (1), ʫʤʥʦʞʠʚ ʦʙʝ ʩʪʦʨʦʥʳ ʫʨʘʚʥʝʥʠʷ ʥʘ űn ʠ ʠʥʪʝʛʨʠʨʫʷ ʧʦ ʭ 

ʥʘ ʜʣʠʥʝ L ʙʘʣʢʠ, ʧʦʣʫʯʘʝʤ: 
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ʆʪʢʫʜʘ ʷʩʥʦ, ʯʪʦ 
 

).()()(
0

adxxax n

L

n ffd =-ñ                                                                      (6) 

 

ʆʙʦʟʥʘʯʠʤ ʯʘʩʪʦʪʫ ʚʠʙʨʘʮʠʠ ɤn n - ʛʦ ʨʝʞʠʤʘ ʙʘʣʢʠ, ʢʘʢ 
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ʊʘʢʞʝ ʜʦʧʫʩʪʠʤ ce = Ŭem, ci = ŬiE, ʠ ʦʧʨʝʜʝʣʠʤ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʪʫʭʘʥʠʷ ɝn n - ʛʦ 

ʨʝʞʠʤʘ ʢʦʣʝʙʘʥʠʡ ʢʘʢ: 
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ ʫʨʘʚʥʝʥʠʝ (5) ʩʚʦʜʠʪʩʷ ʢ ʫʨʘʚʥʝʥʠʶ (9): 
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ʕʪʦ ʠʤʝʥʥʦ ʪʦ ʫʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʜʣʷ n - ʛʦ ʨʝʞʠʤʘ ʚʠʙʨʘʮʠʠ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʦʙʦʙʱʝʥʥʦʡ ʢʦʦʨʜʠʥʘʪʳ, ʢʦʪʦʨʦʝ ʜʝʡʩʪʚʫʝʪ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʧʦʣʦʞʝʥʠʝ vt ʧʦʜʚʠʞʥʦʡ 

ʥʘʛʨʫʟʢʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʠʘʧʘʟʦʥʘ ʙʘʣʢʠ, ʪ.ʝ. 0 Ò vt Ò L. ʇʦʩʣʝ ʧʝʨʝʤʝʱʝʥʠʷ 

ʥʘʛʨʫʟʢʠ ʦʩʪʘʶʪʩʷ ʪʦʣʴʢʦ ʩʚʦʙʦʜʥʳʝ ʢʦʣʝʙʘʥʠʷ. 

ɼʣʷ ʧʨʦʩʪʦ ʦʧʝʨʪʦʡ ʙʘʣʢʠ, n ʤʦʜʘʣʴʥʘʷ ʬʦʨʤʘ ʚʠʙʨʘʮʠʠ: 
 

.sin)(
L

xn
xn

p
f =                                                                 (10) 

 

ʀ ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʷ ʧʦʣʫʯʘʝʪʩʷ ʠʟ ʫʨʘʚʥʝʥʠʷ (7): 
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ʇʦʜʩʪʘʚʣʷʷ ʚʳʨʘʞʝʥʠʝ ʚ ʧʨʝʜʳʜʫʱʝʝ ʫʨʘʚʥʝʥʠʝ (9) ʧʦʣʫʯʘʝʤ ʫʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ 

ʜʣʷ n - ʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʧʨʦʩʪʦ ʦʧʝʨʪʦʡ ʙʘʣʢʠ ʢʘʢ: 
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ʂʦʪʦʨʦʝ ʦʪʩʦʝʜʠʥʷʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʨʝʞʠʤʦʚ ʚʠʙʨʘʮʠʠ. ʀʟ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʦʙʦʙʱʝʥʥʘʷ 

ʢʦʦʨʜʠʥʘʪʘ qn ʜʣʷ n - ʛʦ ʨʝʞʠʤʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʢʘʢ: 
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ʕʪʦ ʠʤʝʥʥʦ ʧʝʨʝʤʝʱʝʥʠʝ ʙʘʣʢʠ, ʚʳʟʚʘʥʥʦʝ ʦʜʥʦʡ ʜʚʠʞʫʱʝʡʩʷ ʥʘʛʨʫʟʢʦʡ ʠ 

ʟʘʛʨʫʞʝʥʥʦʡ ʩ ʫʯʝʪʦʤ ʵʬʬʝʢʪʘ ʟʘʪʫʭʘʥʠʷ. ɺ ʫʨʘʚʥʝʥʠʠ (13), ʯʣʝʥʳ ʩ ɋnt ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʚʳʥʫʞʜʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʤʦʩʪʘ, ʚʳʟʚʘʥʥʳʝ ʜʚʠʞʫʱʝʡʩʷ ʥʘʛʨʫʟʢʦʡ, ʘ ʯʣʝʥʳ ʩ ɤdnt 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʚʦʙʦʜʥʳʝ ʚʠʙʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʙʫʜʫʪ ʟʘʪʫʭʘʪʴ. ʆʧʷʪʴ ʞʝ, 

ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʜʝʡʩʪʚʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ vt ʜʚʠʞʫʱʝʡʩʷ 

ʥʘʛʨʫʟʢʠ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʙʘʣʢʠ. 

ɼʣʷ ʰʠʨʦʢʦʛʦ ʢʣʘʩʩʘ ʟʘʜʘʯ ʧʦʜʚʠʞʥʦʡ ʥʘʛʨʫʟʢʠ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʥʘ 

ʧʨʘʢʪʠʢʝ, ʵʬʬʝʢʪ ʟʘʪʫʭʘʥʠʷ ʥʘ ʤʦʩʪʫ ʠ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʜʝʡʩʪʚʫʶʱʝʡ ʥʘʛʨʫʟʢʠ 

ʥʘʩʪʦʣʴʢʦ ʤʘʣʳ, ʯʪʦ ʠʭ ʥʝ ʫʯʠʪʳʚʘʶʪ. 

ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʝʨʥʦ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʝʥʠʝ ʨʝʘʢʮʠʠ ʤʦʩʪʘ ʠʟ ʧʝʨʚʳʭ ʥʝʩʢʦʣʴʢʠʭ 

ʮʠʢʣʦʚ. ʇʨʝʥʝʙʨʝʛʘʷ ʵʬʬʝʢʪʦʤ ʟʘʪʫʭʘʥʠʷ, ʦʙʱʝʝ ʩʤʝʱʝʥʠʝ ʙʘʣʢʠ, ʢʘʢ ʫʢʘʟʘʥʦ ʚ ʬʦʨʤʫʣʝ 

(13) ʩʚʦʜʠʪʩʷ ʢ ʬʦʨʤʫʣʝ (14): 
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ʕʪʦ ʠʤʝʥʥʦ ʦʪʢʣʦʥʝʥʠʝ ʧʨʦʩʪʦʡ ʙʘʣʢʠ ʚ ʩʝʯʝʥʠʠ ʭ, ʚʳʟʚʘʥʥʦʛʦ ʜʚʠʞʫʱʝʡʩʷ 

ʥʘʛʨʫʟʢʦʡ ʨ, ʜʝʡʩʪʚʫʶʱʝʛʦ ʚ ʧʦʣʦʞʝʥʠʠ vt, ʩ  ʧʨʝʥʝʙʨʝʞʝʥʠʝʤ ʵʬʬʝʢʪʘ ʟʘʪʫʭʘʥʠʷ.  
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ʇʈʆɻʈɸʄʄɸ ʈɸɿɺʀʊʀʗ ʊʈɸʅʉʌʆʈʄɸʎʀʀ ɹʀɿʅɽʉɸ ɸʆ çʅʂ çפʊɾè 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʳʩʪʨʳʤ ʨʘʟʚʠʪʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʙʠʟʥʝʩʝ, ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʝʩʷ ʧʦʪʨʝʙʥʦʩʪʠ ʨʳʥʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʦʚʘʨʦʚ 

ʠ ʫʩʣʫʛ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʢʣʠʝʥʪʦʚ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, 

ʧʦʩʪʦʷʥʥʦ ʫʣʫʯʰʘʪʴ ʥʘʰʠ ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʩʠʣʴʥʫʶ ʢʦʥʢʫʨʝʥʮʠʶ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ, ʠʩʧʦʣʴʟʫʷ ʥʝʢʦʪʦʨʳʝ ʠʟ ʨʫʢʦʚʦʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ 

ʧʨʦʮʝʩʩ ʧʝʨʝʭʦʜʘ ʢ ʜʠʥʘʤʠʯʥʦʡ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. 
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ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʙʠʟʥʝʩʪʽש ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳץ שʘʨץʳʥʜʳ ʜʘʤʫʳ 

ʝʨʝʢʰʝʣʝʥʝʜʽ, ʙײʣ ʥʘʨʳץʪʳװ שʥʝʤʽ ᴇʟʛʝʨʽʧ ʦʪʳʨʘʪʳʥ ץʘʞʝʪʪʽʣʽʢʪʝʨʽʥʝ, ʪʘʫʘʨ ᴇʥʜʽʨʫ ʤʝʥ 

 ʞʝʢʝ ʪʘʣʘʧʪʘʨʳʥʘ ʩʘʡ שʪʳʥʫʰʳʣʘʨʜʳײʳʟʤʝʪ ʢᴇʨʩʝʪʫʜʽ ʪʘʧʩʳʨʳʩ ʙʝʨʫʰʽʣʝʨ ʤʝʥ ʪץ

ʘʪץʘʨʫסʘ, ʪʝʭʥʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʜʽ װʥʝʤʽ ʞʝʪʽʣʜʽʨʽʧ ʦʪʳʨʫ ʤʝʥ ʤʳץʪʳ ʙᴅʩʝʢʝʣʝʩʪʽʢʢʝ 

ʙʘʡʣʘʥʳʩʪʳ. ʄײʥʜʘʡ ʞʘסʜʘʡʜʘ ʢᴅʩʽʧʦʨʳʥ ʤʝʥʝʜʞʤʝʥʪʽʥʜʝ ʞʝʢʝʣʝʛʝʥ ʨʝʩʫʨʩʪʘʨʜʳ 
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ʇʨʦʛʨʘʤʤʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʠʟʥʝʩʘ ʷʚʣʷʝʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠʥʠʮʠʘʪʠʚʦʡ ʌʦʥʜʘ 

"ʉʘʤʨʫʢ-פʘʟʳʥʘ", ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʧʨʠʜʘʪʴ ʥʦʚʳʡ ʠʤʧʫʣʴʩ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʟʘʜʘʯ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʫʩʣʦʚʠʷʭ ʫʩʠʣʝʥʠʷ 

ʛʣʦʙʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, ʟʘʤʝʜʣʝʥʠʷ ʪʝʤʧʦʚ ʨʦʩʪʘ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʚʳʩʦʢʦʡ 

ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʨʳʥʢʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʠʨʦʚʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʢʨʠʟʠʩʘ ʚʦʧʨʦʩʦʤ ʫʩʪʦʡʯʠʚʦʛʦ 

ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʪʘʣʦ ʩʧʦʩʦʙʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʥʝ ʩʪʘʥʜʘʨʪʥʳʭ ʨʝʰʝʥʠʡ ʠ 

ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʤʧʘʥʠʠ. ɺ ɸʆ çʅʂ çפʊɾè  ʩʦʟʜʘʥʘ ʢʦʤʘʥʜʘ 

 ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʠʟ ʦʧʳʪʥʳʭ ʵʢʩʧʝʨʪʦʚ ʢʦʤʧʘʥʠʠ. ʉʝʛʦʜʥʷ ʦʥʠ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʥʦʚʫʶ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ ʠ ʢʘʨʪʫ ʧʨʦʮʝʩʩʦʚ ʭʦʣʜʠʥʛʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʣʫʯʰʝʡ  ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʦʡ. ʇʨʦʛʨʘʤʤʘ ʊʨʘʥʩʬʦʨʤʘʮʠʠ ʙʠʟʥʝʩʘ ɸʆ çʅʂ çפʊɾè  

ʦʜʦʙʨʝʥʘ ɻʣʘʚʦʡ ʛʦʩʫʜʘʨʩʪʚʘ ʅ.ɸ. ʅʘʟʘʨʙʘʝʚʳʤ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ɼʦʨʦʞʥʦʡ ʂʘʨʪʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʌʦʥʜʘ çʉʘʤʨʫʢ-ʂʘʟʳʥʘè.  

ʉʪʨʘʪʝʛʠʷ ʢʦʤʧʘʥʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʦʧʪʠʤʠʟʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ 

ʧʦʨʪʬʝʣʴʥʳʭ ʘʢʪʠʚʦʚ. ʇʨʦʛʨʘʤʤʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʠʟʥʝʩʘ ʚ ʩʚʝʪʝ ʵʪʠʭ ʟʘʜʘʯ ʩʪʘʥʝʪ ʦʜʥʠʤ 

ʠʟ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʦʤʦʞʝʪ ʢʦʤʧʘʥʠʠ ʚ ʚʳʧʦʣʥʝʥʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʣʘʥʦʚ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, 

ʟʘʚʦʜʦʚ ʧʦ ʚʳʧʫʩʢʫ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʫʞʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʠʚʝʨʩʠʬʠʢʘʮʠʶ 

ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʙʠʟʥʝʩʘ . 

ʇʨʦʚʦʜʠʤʘʷ ʩʝʛʦʜʥʷ  ʫʛʣʫʙʣʝʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʚʦʟʦʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʘʨʢʝʪʠʥʛʘ ʧʨʦʜʘʞ, ʫʧʨʘʚʣʝʥʠʷ ʘʢʪʠʚʘʤʠ, ʟʘʢʫʧʢʠ, ʦʮʝʥʢʫ ʨʠʩʢʦʚ, 

ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ ʧʦʟʚʦʣʠʪ ʂʦʤʧʘʥʠʠ ʧʝʨʝʡʪʠ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʢʘʯʝʩʪʚʘ ʦʢʘʟʳʚʘʝʤʳʭ ʫʩʣʫʛ. 

ʂʣʶʯʝʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ï ʵʪʦ ʠʟʤʝʥʝʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ, 

ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʦʣʛʦʩʨʦʯʥʳʤʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ 

ʮʝʣʷʤʠ ʂʦʤʧʘʥʠʠ ʯʝʨʝʟ ʧʦʩʪʦʷʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠ ʥʝʧʨʝʨʳʚʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ. 

ʉʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʨʝʜʳ  ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʢʨʳʪʠʷ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʠʚʝʜʝʪ ʢ  ʧʦʚʳʰʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʢʦʤʧʘʥʠʠ, ʠʟʤʝʥʠʪ 

ʚʥʫʪʨʝʥʥʶʶ ʢʫʣʴʪʫʨʫ  ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ.   

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʠʥʠʮʠʘʪʠʚʳ ʇʨʦʛʨʘʤʤʳ: 

ʅʘʧʨʘʚʣʝʥʠʝ - ʧʦʚʳʰʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʢʦʤʧʘʥʠʠ. ɼʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ ʧʦ ʜʘʥʥʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ ʦʙʝʩʧʝʯʠʪ ʨʝʘʣʠʟʘʮʠʷ ʩʣʝʜʫʶʱʠʭ ʠʥʠʮʠʘʪʠʚ: 

1. ʈʝʠʥʞʠʥʠʨʠʥʛ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ [1]; 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 

29 

 

2. ʇʝʨʝʩʤʦʪʨ ʥʘʙʦʨʘ ʠ ʮʝʣʝʚʳʭ ʟʥʘʯʝʥʠʡ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ (ʂʇɼ) ɸʆ çʅʂ çפʊɾè; 

3. ʇʨʠʚʝʜʝʥʠʝ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ɸʆ çʅʂ çפʊɾè ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʦʙʥʦʚʣʝʥʥʳʤ 

ʥʘʙʦʨʦʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ. 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʠʥʠʮʠʘʪʠʚʳ ʂʦʤʧʘʥʠʠ: 

ʅʘʧʨʘʚʣʝʥʠʝ - ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʨʪʬʝʣʷ ʠ ʧʦʜʭʦʜʘ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʦʙʝʩʧʝʯʠʪ 

ʨʝʘʣʠʟʘʮʠʷ ʩʣʝʜʫʶʱʠʭ ʠʥʠʮʠʘʪʠʚ: 

1. ʋʧʨʦʱʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʚʣʘʜʝʥʠʷ ʠ ʧʨʘʚʦʚʳʭ ʬʦʨʤ ʚ ɸʆ çʅʂ çפʊɾè; 

2. 2ɺ: ʇʨʠʚʣʝʯʝʥʠʝ ʚʥʝʰʥʠʭ ʠʥʚʝʩʪʦʨʦʚ ʠ ʚʳʚʝʜʝʥʠʝ ʥʝʧʨʦʬʠʣʴʥʳʭ ʠ 

3. ʩʦʮʠʘʣʴʥʳʭ ʘʢʪʠʚʦʚ ʠʟ ʧʦʨʪʬʝʣʷ ɸʆ çʅʂ çפʊɾè; 

4. ɺʥʝʜʨʝʥʠʝ ʘʢʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʠʥʚʝʩʪʠʨʦʚʘʥʠʶ. ʅʘʧʨʘʚʣʝʥʠʝ      -      ʠʟʤʝʥʝʥʠʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ      ʧʦʣʥʦʤʦʯʠʡ      ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ɸʆ çʅʂ çפʊɾè. 

ɼʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʦʙʝʩʧʝʯʠʪ ʨʝʘʣʠʟʘʮʠʷ ʩʣʝʜʫʶʱʝʡ 

ʠʥʠʮʠʘʪʠʚʳ: 

5. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ 

ʦʨʛʘʥʘʤʠ. 

ɿʘʜʘʯʘʤʠ ʇʨʦʛʨʘʤʤʳ ʷʚʣʷʶʪʩʷ: 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ   ʠ  ʦʧʪʠʤʠʟʘʮʠʷ   ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ   ʠ  ʩʪʨʫʢʪʫʨ, ʧʨʠʤʝʥʝʥʠʝ 

ʤʠʨʦʚʦʛʦ ʦʧʳʪʘ, ʚʳʷʚʣʝʥʠʝ ʠ ʫʩʪʨʘʥʝʥʠʝ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʩʪʨʫʢʪʫʨ. 

ʉʦʟʜʘʥʠʝ      ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʤʢʘʭ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʛʦ  ʙʠʟʥʝʩ-ʨʝʰʝʥʠʷ (ʩʪʘʥʜʘʨʪʥʳʝ ʧʨʦʮʝʩʩʳ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʜʘʥʥʳʝ ʠ ʙʠʟʥʝʩ-ʨʦʣʠ), ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʣʫʯʰʫʶ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʩʪʴ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʂʦʤʧʘʥʠʠ; 

ʚʥʝʜʨʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʢʘʞʜʦʤ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʝ ʠ 

ʚʝʜʝʥʠʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʤʝʨʦʚ, ʢʘʢ ʥʘ ʦʧʝʨʘʮʠʦʥʥʦʤ, ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ 

ʫʧʨʘʚʣʝʥʠʷ ʛʨʫʧʧʦʡ ʢʦʤʧʘʥʠʡ ɸʆ çʅʂ çפʊɾè. ʉʦʟʜʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʦʪʯʸʪʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʦʢʘʟʘʪʝʣʷʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ; 

ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ   ʩʠʩʪʝʤʳ  

ʫʧʨʘʚʣʝʥʠʷ (ʀʉʄ). ʉʦʟʜʘʥʠʝ ʧʣʘʪʬʦʨʤʳ   ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʝʜʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.    ʉʦʟʜʘʥʠʝ    ʝʜʠʥʦʛʦ    

ʚʝʨʪʠʢʘʣʴʥʦ-ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ    ʨʝʰʝʥʠʷ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʛʦ ʥʘ ʦʩʥʦʚʝ ʝʜʠʥʳʭ 

ʧʨʠʥʮʠʧʦʚ ʠ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʧʦ ʦʙʱʠʤ ʧʨʘʚʠʣʘʤ,     ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ     

ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ     ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ     ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʥʳʤʠ   ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ   ʠ   

ʜʦʯʝʨʥʠʤʠ   ʦʨʛʘʥʠʟʘʮʠʷʤʠ   ʂʦʤʧʘʥʠʠ   - ʫʯʘʩʪʥʠʢʘʤʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ; 

ʩʦʟʜʘʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, 

ʧʦʜʚʠʞʥʦʩʪʠ, ʛʠʙʢʦʩʪʠ ʠ ʠʥʥʦʚʘʮʠʡ. ʆʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʠ  ʚʦʚʣʝʯʝʥʠʝ  ʚ  ʧʨʦʮʝʩʩ  

ʤʦʜʝʨʥʠʟʘʮʠʠ,  ʧʨʠʚʠʪʠʝ  ʢʫʣʴʪʫʨʳ  ʚʦʚʣʝʯʝʥʠʷ  ʚ ʠʟʤʝʥʝʥʠʷ [2]. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʛʦʜ ʠ ʦʞʠʜʘʝʤʳʭ ʵʬʬʝʢʪʦʚ ʦʪ ʇʨʦʛʨʘʤʤʳ, ʙʫʜʝʪ ʧʨʠʤʝʥʷʪʴʩʷ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʢʦʦʨʜʠʥʘʮʠʠ, ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʫʧʨʘʚʣʝʥʠʶ ʠ ʢʦʥʪʨʦʣʶ 

ʨʘʙʦʪ. ʄʝʪʦʜʠʢʘ ʫʧʨʘʚʣʝʥʠʷ ʇʨʦʛʨʘʤʤʦʡ ʦʙʝʩʧʝʯʠʪ ʪʘʢʦʡ ʧʦʜʭʦʜ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʨʝʜʧʠʩʘʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʧʨʦʮʝʩʩʦʚ, ʚʚʦʜʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʦʚ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʚʦʚʣʝʯʸʥʥʳʤ 

ʩʦʪʨʫʜʥʠʢʘʤ ʥʘʨʘʩʪʠʪʴ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʚ ʩʬʝʨʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʢʦʤʧʣʝʢʩʥʦʩʪʴʶ, ʨʠʩʢʘʤʠ ʠ ʧʨʦʙʣʝʤʘʤʠ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʪʘʢʞʝ ʜʘʸʪ ʦʪʧʨʘʚʥʫʶ ʪʦʯʢʫ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʥʘʚʳʢʦʚ ʠ ʵʢʩʧʝʨʪʠʟʳ ʫ ʩʦʪʨʫʜʥʠʢʦʚ, ʚʦʚʣʝʯʸʥʥʳʭ ʚ ʇʨʦʛʨʘʤʤʫ, ʠ 

ʣʶʜʝʡ, ʪʝʩʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩ ʇʨʦʛʨʘʤʤʦʡ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʪʨʝʙʫʝʪʩʷ ʧʨʦʘʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʤ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʘ ʵʪʦ ʯʘʩʪʦ ʪʨʝʙʫʝʪ ʠʟʤʝʥʝʥʠʷ ʢʫʣʴʪʫʨʳ, ʤʳʰʣʝʥʠʷ ʠ ʩʧʦʩʦʙʦʚ ʨʘʙʦʪʳ, ʘ 

ʥʝ ʪʦʣʴʢʦ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ. ʇʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʘʢʪʠʚʥʳʤ ʦʙʨʘʟʦʤ 

ʧʨʠʤʝʥʷʪʴ ʧʦʜʭʦʜʳ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʠʟʤʝʥʝʥʠʷʤʠ. ʉʧʝʮʠʘʣʠʩʪʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ 

ʇʨʦʛʨʘʤʤʝ, ʜʦʣʞʥʳ ʙʫʜʫʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ, ʯʪʦ ʦʥʠ ʦʙʣʘʜʘʶʪ ʥʝʦʙʭʦʜʠʤʦʡ 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 
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ʢʦʤʧʝʪʝʥʮʠʝʡ, ʦʧʳʪʦʤ ʠ ʫʤʝʥʠʝʤ ʥʫʞʥʳʤ ʜʣʷ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʇʨʦʛʨʘʤʤʳ. 

ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʦʩʪʴ ʠ ʛʦʪʦʚʥʦʩʪʴ ʢ ʠʟʤʝʥʝʥʠʷʤ [4]. 

ɺ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʇʨʦʛʨʘʤʤʳ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʘ çʆʮʝʥʢʘ 

ʧʨʦʚʦʜʠʤʦʡ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ɸʆ çʅʂ çפʊɾè ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʜʘʣʴʥʝʡʰʝʡ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʭʦʣʜʠʥʛʘ ɸʆ çʅʂ çפʊɾè, ʘ ʪʘʢʞʝ ʧʣʘʥʠʨʫʝʪʩʷ ʪʝʩʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʨʘʙʦʪʥʠʢʘʤʠ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ. 

ʇʦʜʭʦʜ ʩʦʩʪʦʠʪ ʠʟ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʪʦʜʦʚ ʚʝʜʝʥʠʷ ʇʨʦʛʨʘʤʤʳ ʠ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʠʤʳʤ ʚʦ ʚʩʝʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ɸʆ çʅʂ çפʊɾè. ʆʥ 

ʫʧʨʘʚʣʷʝʪ ʫʩʠʣʠʷʤʠ ʧʦ ʨʝʠʥʞʠʥʠʨʠʥʛʫ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʢʘʢ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʆʞʠʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʙʨʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʫʧʨʘʚʣʝʥʠʷ 

ʇʨʦʛʨʘʤʤʘʤʠ: 
 

ʊʘʙʣʠʮʘ 1 ï ʆʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʠʟʥʝʩʘ ɸʆ çʅʂ çפʊɾè 

 

ʆʙʣʘʩʪʴ ʚʣʠʷʥʠʷ ʆʞʠʜʘʝʤʳʝ ʚʳʛʦʜʳ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʭʦʜʘ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʘʤʠ 

ɼʦʩʪʠʞʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ɹʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʜʦʩʪʠʞʝʥʠʝ ʠʟʤʝʥʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ 

ʤʦʛʫʪ ʧʣʘʥʠʨʦʚʘʪʴʩʷ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ ʦʩʥʦʚʝ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʛʘʨʘʥʪʠʨʫʷ, ʯʪʦ ʪʝʢʫʱʠʝ 

ʦʧʝʨʘʮʠʠ ʙʠʟʥʝʩʘ ʥʝ ʧʦʩʪʨʘʜʘʶʪ 

ɹʘʣʘʥʩʠʨʦʚʢʘ ʤʝʞʜʫ 

ʉʪʨʘʪʝʛʠʝʡ ʠ ʦʪʜʝʣʴʥʳʤʠ 

ʪʘʢʪʠʯʝʩʢʠʤʠ ʧʨʦʝʢʪʘʤʠ 

ɸʜʝʢʚʘʪʥʘʷ ʨʝʘʢʮʠʷ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʠʥʠʮʠʘʪʠʚʳ ʩ 

ʧʦʤʦʱʴʶ ʫʩʪʨʘʥʝʥʠʷ ʨʘʟʨʳʚʘ ʤʝʞʜʫ ʉʪʨʘʪʝʛʠʝʡ ʠ 

ʦʪʜʝʣʴʥʳʤʠ ʧʨʦʝʢʪʘʤʠ ʨʝʘʣʠʟʘʮʠʠ 

ʇʦʜʜʝʨʞʢʘ ʈʫʢʦʚʦʜʩʪʚʘ ʉʦʩʨʝʜʦʪʦʯʝʥʥʦʩʪʴ ʥʘ ʟʘʜʘʯʘʭ ʠʟʤʝʥʝʥʠʷ ʙʠʟʥʝʩʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʨʫʢʦʚʦʜʩʪʚʘ ʂʦʤʧʘʥʠʠ ʤʝʪʦʜʘʤʠ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʧʝʨʝʤʝʥ 

ʋʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ ɹʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ, ʩ ʧʦʤʦʱʴʶ 

ʤʝʭʘʥʠʟʤʘ ʧʨʠʦʨʝʪʠʟʘʮʠʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʧʘʢʝʪʦʚ ʨʘʙʦʪ ʠ 

ʦʪʜʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ 

 ʋʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ɹʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ, ʙʣʘʛʦʜʘʨʷ 

ʧʦʥʠʤʘʥʠʶ ʠ ʫʧʨʘʚʣʝʥʠʶ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʢʦʥʪʝʢʩʪʝ 
ʈʝʘʣʠʟʘʮʠʷ ʚʳʛʦʜ ɼʦʩʪʠʞʝʥʠʝ ʨʝʘʣʴʥʳʭ ʙʠʟʥʝʩ-ʚʳʛʦʜ ʚ ʨʘʤʢʘʭ ʬʦʨʤʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʫʧʨʘʚʣʝʥʠʷ, ʨʝʘʣʠʟʘʮʠʠ ʠ ʦʮʝʥʢʠ 

ʠʟʤʝʥʝʥʠʡ 

ɹʶʜʞʝʪʥʳʡ ʢʦʥʪʨʦʣʴ ʋʣʫʯʰʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘʪʨʘʪ ʥʘ ʚʥʝʜʨʝʥʠʝ ʥʦʚʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʩʪʘʥʜʘʨʪʦʚ ʠ ʥʦʚʳʭ ʫʨʦʚʥʝʡ ʢʘʯʝʩʪʚʘ 

ʤʦʛʫʪ ʙʳʪʴ ʦʮʝʥʝʥʳ, ʠʟʤʝʨʝʥʳ ʠ ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʥʳ 

ʋʣʫʯʰʝʥʠʝ ʈʘʟʲʷʩʥʝʥʠʷ      ʦ      ʜʦʩʪʠʞʝʥʠʷʭ     ʫʣʫʯʰʝʥʠʷ 
ʂʦʦʨʜʠʥʘʮʠʷ ʠ ʢʦʥʪʨʦʣʴ ɹʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘʷ ʢʦʦʨʜʠʥʘʮʠʷ ʠ ʢʦʥʪʨʦʣʴ ʨʘʙʦʪ ʧʫʪʸʤ 

ʯʸʪʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʦʣʝʡ ʠ ʦʙʷʟʘʥʥʦʩʪʝʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʇʦʨʪʬʝʣʝʤ ʇʨʦʝʢʪʦʚ ʠ ʨʝʘʣʠʟʘʮʠʠ ʚʳʛʦʜ, ʦʞʠʜʘʝʤʳʭ ʦʪ 

ʇʨʦʛʨʘʤʤʳ ʚ ʮʝʣʦʤ 

ʋʧʨʘʚʣʝʥʠʝ ʧʝʨʝʭʦʜʦʤ ʇʣʘʚʥʳʡ ʧʝʨʝʭʦʜ ʦʪ ʪʝʢʫʱʠʭ ʙʠʟʥʝʩ-ʦʧʝʨʘʮʠʡ ʢ ʙʫʜʫʱʠʤ, 

ʧʫʪʸʤ ʯʸʪʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʧʨʠʥʷʪʠʷ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʦʨʛʘʥʠʟʘʮʠʠ ʢ ʤʠʛʨʘʮʠʠ ʥʘ 

ʥʦʚʳʝ ʤʝʪʦʜʳ ʨʘʙʦʪʳ 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ɼʦʩʪʠʞʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩ 

ʥʦʚʳʤʠ ʧʦʣʠʪʠʢʘʤʠ, ʩʪʘʥʜʘʨʪʘʤʠ ʠ ʤʝʪʦʜʘʤʠ ʨʘʙʦʪʳ, ʧʫʪʸʤ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ, ʨʝʘʣʠʟʘʮʠʠ ʠ 

ʢʦʥʪʨʦʣʷ ʥʝʦʙʭʦʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ. 

ʇʨʠʤʝʯʘʥʠʝ - ʋʩʪʘʚ ʇʨʦʛʨʘʤʤʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʠʟʥʝʩʘ ʘʢʮʠʦʥʝʨʥʦʛʦ ʦʙʱʝʩʪʚʘ [5] 

çʅʘʮʠʦʥʘʣʴʥʘʷ ʢʦʤʧʘʥʠʷ çפʘʟʘʢʩʪʘʥ ʪʝʤʽʨ ʞʦʣʳè 
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ʇʨʦʛʨʘʤʤʦʡ ʙʫʜʫʪ ʦʭʚʘʯʝʥʳ ʚʩʝ ʧʨʦʮʝʩʩʳ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʚ ʨʘʤʢʘʭ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʦʭʚʘʪʘ, ʠ ʚʢʣʶʯʘʶʪ ʥʠʞʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʛʨʫʧʧʳ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ: 

1. ʇʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ (ʧʣʘʥʠʨʦʚʘʥʠʝ, ʢʦʥʪʨʦʣʴ ʠ ʘʥʘʣʠʟ); 

2. ʇʨʦʮʝʩʩʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ; 

3. ʆʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʨʦʮʝʩʩʳ. 

ʀʟʤʝʥʝʥʠʷ  ʩʪʨʫʢʪʫʨʘ ɸʆ çʅʂ çפʊɾè ʧʦʩʣʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʠʟʥʝʩʘ ʧʨʠʚʝʜʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 1. 
 

 
ʈʠʩʫʥʦʢ 1 ï ʎʝʣʝʚʘʷ ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʩʪʨʫʢʪʫʨʘ [5] 

 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ ɸʆ çʅʂ çפʘʟʘץʩʪʘʥ ʪʝʤʽʨ ʞʦʣʳè ʜʦʣʞʥʦ ʩʪʘʪʴ ʚ ʙʫʜʫʱʝʤ 

ʵʬʬʝʢʪʠʚʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʝʡ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʟʘʥʠʤʘʪʴʩʷ 

ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʨʘʟʚʠʪʠʝʤ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʢʦʤʧʝʪʝʥʮʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʜʦʭʦʜʳ ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʷ ʣʠʥʝʡʢʠ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ. 
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ʉɽʂʎʀʗ ˉ 2 
 

ʈɸɿɺʀʊʀɽ ʈɸɼʀʆʕʃɽʂʊʈʆʅʅʓʍ ʀ ʊɽʃɽʂʆʄʄʋʅʀʂɸʎʀʆʅʅʓʍ 

ʊɽʍʅʆʃʆɻʀʁ ɺ ɾɽʃɽɿʅʆɼʆʈʆɾʅʆʁ ʆʊʈɸʉʃʀ 

 

ʋɼʂ 621.396.24 
 

ɸ.ʉ. ʊʘʨʘʩʦʚ
1 

1
ʆʨʜʝʥʘ ʊʨʫʜʦʚʦʛʦ ʂʨʘʩʥʦʛʦ ɿʥʘʤʝʥʠ ʬʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  çʄʦʩʢʦʚʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩʚʷʟʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠè, 

ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ, melkij1994@yandex.ru 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ɸʃɻʆʈʀʊʄʆɺ ʇʆɺʓʐɽʅʀʗ ʕʌʌɽʂʊʀɺʅʉʊʀ 

ʉʀʉʊɽʄ ɼɸʃʔʅɽɻʆ ʃʆʂɸʃʔʅʆɻʆ ʆʇʆɺɽʑɽʅʀʗ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʠʩʩʣʝʜʦʚʘʥʳ ʚʦʧʨʦʩʳ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʠʩʪʝʤ ʜʘʣʴʥʝʛʦ ʣʦʢʘʣʴʥʦʛʦ ʦʧʦʚʝʱʝʥʠʷ. ʈʘʟʨʘʙʦʪʘʥ ʩʠʛʥʘʣ ʧʨʝʜʳʩʢʘʞʝʥʠʡ ʠ ʘʣʛʦʨʠʪʤ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʩʧʦʩʦʙ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ ʨʝʯʝʚʦʛʦ ʩʠʛʥʘʣʘ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʧʠʢ-ʬʘʢʪʦʨʘ ʠ ʫʣʫʯʰʠʪʴ ʝʛʦ 

ʨʘʟʙʦʨʯʠʚʦʩʪʴ. ʊʘʢʞʝ ʦʙʝʩʧʝʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʢʘʞʝʥʠʷ ʩʠʛʥʘʣʘ ʥʘ ʧʝʨʝʜʘʪʯʠʢʝ ʩ 

ʮʝʣʴʶ ʩʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʥʝʣʠʥʝʡʥʳʝ ʠʩʢʘʞʝʥʠʷ, ʧʦʷʚʣʷʶʱʠʝʩʷ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚ 

ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ. 

ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ ʘʣʳʩ ʞʝʨʛʽʣʽʢʪʽ ʭʘʙʘʨʣʘʫ ʞװʡʝʣʝʨʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ 

ʤᴅʩʝʣʝʣʝʨʽ ʟʝʨʪʪʝʣʛʝʥ. ɹʦʣʞʘʤ ʩʠʛʥʘʣ ʘʣʛʦʨʠʪʤʽ ᴅʟʽʨʣʝʥʜʽ ʞᴅʥʝ ʨʝʪʪʝʣʜʽ. ױʩʳʥʳʣʘʪʳʥ 

ʙʘʩץʘʨʫ ʪᴅʩʽʣʽ ʦʨʪʘʰʘ ץʫʘʪ ʩʠʛʥʘʣʳʥ ץʘʪʳʩʳʥʜʘ ʰʳש ʬʘʢʪʦʨʣʘʨʳʥ ʘʟʘʡʪʫ ʞᴅʥʝ 

ʪʘʣסʘʤʧʘʟʜʳסʳʥ ʞʘץʩʘʨʪʫסʘ ʨץײʩʘʪ ʘʨʪʪʳʨʘ ʘʣʘʜʳ. ʉʦʥʜʘʡ-ʘץ ʙʝʨʫʰʽʥʽש ʘʫʘ ʦʨʪʘʩʳʥʜʘסʳ 

ʪʘʨʘʪʫ ʢʝʟʽʥʜʝ ʧʘʡʜʘ ʙʦʣסʘʥ ʢʝʟ-ʢʝʣʛʝʥ ץʠʳʥʰʳʣʳץʪʘʨʜʳ ᴇʪʝʫ ʤʘץʩʘʪʳʥʜʘ  ʙײʨʤʘʣʘʫ 

ʤװʤʢʽʥʜʽʛʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʜʽ. 

ɸbstract. In this article, the issues of increasing the efficiency of long-range local 

warning systems (DLO) are considered. A pre-emphasis signal and a control algorithm have 

been developed. The proposed control method can increase compared to the average power of 

the re-signal to reduce peak factors and improve its intelligibility. Also, the possibility of 

distortion of the signal on the transmitter is depreciated in order to compensate for the nonlinear 

distortions that appear when propagating in the air. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ɻʠʣʴʙʝʨʪʘ (ʇɻ)- ʦʪʦʙʨʘʞʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʩʝʙʷ, ʪ.ʝ. ʦʩʦʙʳʡ ʪʠʧ ʬʠʣʴʪʨʘʮʠʠ, ʚ ʢʦʪʦʨʦʤ ʠʟʤʝʥʷʝʪʩʷ ʬʦʨʤʘ ʚʦʣʥʳ, ʥʝ 

ʠʟʤʝʥʷʷ ʨʘʟʤʝʨʥʦʩʪʴ ʤʥʦʞʝʩʪʚʘ ʩʠʛʥʘʣʦʚ; ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʘʚʪʦʨʝʛʫʣʷʪʦʨ 

(ɸʈʋʈ)- ʫʨʦʚʥʝʡ ʫʩʪʨʦʡʩʪʚ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ɻʠʣʴʙʝʨʪʪʽס שʳʣʳʤʳ (ʇɻ) ï ᴇʟʽʥʜʝ ʬʫʥʢʮʠʦʥʘʣʜʳץ ʢʝשʽʩʪʽʢʪʽ 

ʢᴇʨʩʝʪʫ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʢᴇʧʪʝʛʝʥ ʩʠʛʥʘʣʜʳש ᴇʣʰʝʤʽʥ ᴇʟʛʝʨʪʧʝʡ, ʪʦʣץʳʥ ʬʦʨʤʘʩʳ 

ᴇʟʛʝʨʝʪʽʥ ʬʠʣʴʪʨʘʮʠʷʥʳש ʝʨʝʢʰʝ ʪװʨʽ. 

Keywords: The Hilbert transform (PG) is the mapping of a function space into itself, i.e. 

A special type of filtering, in which the waveform changes, without changing the dimension of 

the set of signals; Automatic level of autoregulator (ARMS) - levels of signal processing devices. 

 

ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʘʷ ʞʠʟʥʴ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʤʘʩʩʦʚʦʛʦ ʦʧʦʚʝʱʝʥʠʷ ʦ 

ʥʘʜʚʠʛʘʶʱʠʭʩʷ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʷʭ, ʢʘʪʘʩʪʨʦʬʘʭ, ʢʨʫʧʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʘʚʘʨʠʡ, ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʭ ʜʝʡʩʪʚʠʡ ʤʘʥʴʷʢʦʚ, ʠ ʥʘʢʦʥʝʮ, ʦ 

ʥʘʜʚʠʛʘʶʱʝʡʩʷ ʚʦʝʥʥʦʡ ʫʛʨʦʟʝ. ʀʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʣʦʩʴ ʪʘʢ, ʯʪʦ ʜʣʷ ʦʧʦʚʝʱʝʥʠʷ 

ʥʘʩʝʣʝʥʠʷ ʚʦ ʚʨʝʤʷ ʚʦʡʥʳ ʠ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʩʨʝʜʩʪʚʘ: 

ʜʳʤ ʦʪ ʧʦʞʘʨʦʚ, ʢʦʣʦʢʦʣʴʯʠʢʠ, ʩʚʠʩʪʢʠ ʧʘʨʦʚʦʟʘ, ʩʚʠʩʪʢʠ ʬʘʙʨʠʢʠ ʠ ʜʨʫʛʠʝ. 

ɺʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʦ ʟʘʱʠʪʝ ʥʘʩʝʣʝʥʠʷ ʧʨʠ 

ʫʛʨʦʟʝ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ, ʢʨʫʧʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʘʚʘʨʠʡ, 
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ʢʘʪʘʩʪʨʦʬ ʷʚʣʷʝʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʧʦʚʝʱʝʥʠʝ ʝʛʦ. ʉʦʟʜʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʦʧʦʚʝʱʝʥʠʷ - ʦʜʥʦ ʠʟ ʛʣʘʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ ʥʘʩʝʣʝʥʠʷ. ʆʩʦʙʝʥʥʦ ʩʣʦʞʥʦʡ 

ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʩʠʩʪʝʤ ʜʘʣʴʥʝʛʦ ʣʦʢʘʣʴʥʦʛʦ ʦʧʦʚʝʱʝʥʠʷ, ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʪʦʨʳʭ ʨʝʟʢʦ ʧʦʚʳʩʠʣʘʩʴ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. 

ʊʨʫʜʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ: 

1. ʉʧʝʮʠʬʠʢʦʡ ʨʝʯʝʚʦʛʦ ʩʠʛʥʘʣʘ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʙʝʟ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʦʩʪʘʚʣʷʝʪ 0,04; 

2. ɺʳʩʦʢʠʤ ʧʠʢ-ʬʘʢʪʦʨʦʤ ʨʝʯʝʚʦʛʦ ʩʠʛʥʘʣʘ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʥʠʟʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʘʥʘʣʦʚ ʧʝʨʝʜʘʯʠ; 

3. ʅʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ ʦʟʚʫʯʝʥʠʷ ʥʘ ʙʦʣʴʰʠʭ 

ʫʜʘʣʝʥʠʷʭ ʟʘ ʩʯʝʪ ʚʨʝʤʝʥʥʦʛʦ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ; 

4. ʅʝʜʦʩʪʘʪʦʯʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʠʟʣʫʯʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʫʧʦʨʥʳʭ ʩʠʩʪʝʤ; 

5. ɹʦʣʴʰʠʤʠ ʠʩʢʘʞʝʥʠʷʤʠ ʨʝʯʝʚʦʛʦ ʩʠʛʥʘʣʘ ʚ ʩʠʩʪʝʤʘʭ ʧʝʨʝʜʘʯʠ ʩʚʝʨʭʚʳʩʦʢʠʭ 

ʤʦʱʥʦʩʪʝʡ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʫʶ ʪʨʘʥʩʣʷʮʠʶ ʩʠʛʥʘʣʘ ʦʧʦʚʝʱʝʥʠʷ, ʯʪʦʙʳ ʜʘʞʝ ʚ ʯʨʝʟʚʳʯʘʡʥʦʡ 

ʩʠʪʫʘʮʠʠ ʦʥ ʙʳʣ ʧʦʥʷʪʝʥ. ʆʩʥʦʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʢʘʯʝʩʪʚʫ. 

ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʦʚ, ʧʦʚʳʰʘʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤ ʜʘʣʴʥʠʭ 

ʣʦʢʘʣʴʥʳʭ ʦʧʦʚʝʱʝʥʠʡ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ ʥʦʩʷʪ ʯʠʩʪʦ 

ʠʥʬʦʨʤʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʚʝʱʘʥʠʷ ʠ ʦʧʦʚʝʱʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʙʲʝʤ ʠ ʯʝʪʢʦʩʪʴ ʩʠʛʥʘʣʘ ʩʦʦʙʱʝʥʠʷ. ʇʨʠ ʩʞʘʪʠʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʥʘ 18 ʜɹ ʫʜʘʸʪʩʷ ʧʦʚʳʩʠʪʴ ʆʉʄ ʚ 5 ʨʘʟ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʚʳʰʝʥʠʝ ʛʨʦʤʢʦʩʪʠ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʜʘʣʴʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʷ.  

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʨʝʛʫʣʷʪʦʨʦʚ ʫʨʦʚʥʷ ʦʪʥʦʩʷʪʩʷ: 

1. ʧʨʝʚʳʰʝʥʠʝ ʥʦʤʠʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʩʢʘʞʝʥʠʷ ʉɿɺ ʥʘ 

ʚʨʝʤʝʥʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ɸʈʋʈ, ʥʝʟʘʤʝʪʥʳʝ ʥʘ ʩʣʫʭ, ʥʦ ʧʨʠʚʦʜʷʱʠʝ ʢ ʧʦʷʚʣʝʥʠʶ ʧʦʤʝʭ ʚ 

ʢʘʥʘʣʘʭ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʠʢʦʩʨʝʟʘʪʝʣʝʡ; 

2. ʠʟʤʝʥʝʥʠʝ ʩʧʝʢʪʨʘʣʴʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ, ʪʝʤʙʨʘ ʉɿɺ ʟʘ ʩʯʸʪ ʧʦʜʯʝʨʢʠʚʘʥʠʷ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʩʣʘʙʦ ʫʨʦʚʥʝʚʳʭ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʟʚʫʯʘʥʠʡ; 

3. ʫʭʫʜʰʝʥʠʝ ʨʘʟʙʦʨʯʠʚʦʩʪʠ ʧʨʠ ʚʳʩʦʢʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʩʠʛʥʘʣ/ʰʫʤ ʟʘ ʩʯʝʪ 

ʚʨʝʤʝʥʠ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʜʘʯʠ ɸʈʋʈ, ʚʨʝʤʝʥʠ ʩʨʘʙʘʪʳʚʘʥʠʷ; 

4. ʠʩʢʘʞʝʥʠʷ ʘʢʫʩʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʚ ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʦʛʨʘʤʤʘ, ʟʘ 

ʩʯʸʪ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʩʧʘʜʘ ʵʭʦ-ʩʠʛʥʘʣʘ. 

ɺʩʸ ʵʪʦ ʜʘʸʪ ʥʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʠʩʭʦʜʥʳʝ ʧʦʩʳʣʢʠ ʢ ʦʨʛʘʥʠʟʘʮʠʠ 

ʘʣʛʦʨʠʪʤʘ:  

1. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʥʝ ʜʦʣʞʥʦ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʡ ʚ ʩʠʛʥʘʣ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʚ ʪʨʘʢʪʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ, ʟʘʤʝʪʥʳʭ ʩʣʫʰʘʪʝʣʶ; 

2. ʂʦʥʪʨʘʩʪʳ  ʛʨʦʤʢʦʩʪʠ  ʧʨʦʠʩʭʦʜʷʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʫʨʦʚʥʝ 
ʩʠʛʥʘʣʘ; 

3. ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʩʠʛʥʘʣʦʚ ʧʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʨʘʟʣʠʯʥʳʤ ʩʧʝʢʪʨʘʣʴʥʳʤ 

ʩʦʩʪʘʚʦʤ ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʠʢ-ʬʘʢʪʦʨ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʴʶ; 

4. ʀʩʧʦʣʴʟʫʝʤʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʥʝ ʜʦʣʞʥʦ ʠʟʤʝʥʷʪʴ ʜʠʥʘʤʠʢʫ ʩʠʛʥʘʣʘ; 

5. ʈʝʛʫʣʠʨʦʚʘʥʠʝ  ʜʦʣʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʳʰʝʥʠʶ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʘ,  
ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ  

ʀʟ ʚʭʦʜʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʭUZ )(  ʩ ʧʦʤʦʱʴʶ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʌʫʨʴʝ ʬʦʨʤʠʨʫʶʪ ʦʨʪʦʛʦʥʘʣʴʥʳʡ ʩʠʛʥʘʣ,  ʠʟ ʢʦʪʦʨʦʛʦ ʚʳʜʝʣʷʶʪ ʦʛʠʙʘʶʱʫʶ ʠ 

ʤʛʥʦʚʝʥʥʫʶ ʬʘʟʫ  ʩʠʛʥʘʣʘ,  ʦʛʠʙʘʶʱʫʶ  ʨʘʟʜʝʣʷʶʪ  ʥʘ ʥʠʟʢʦ ʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʫʶ 

ʩʦʩʪʘʚʣʷʶʱʠʝ,  ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʴʥʦ ʨʝʛʫʣʠʨʫʶʪ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʠʛʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷ, 

ʧʦʩʣʝ ʯʝʛʦ ʦʛʠʙʘʶʱʫʶ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ  ʩʫʤʤʠʨʦʚʘʥʠʝʤ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠ ʧʦʣʫʯʘʶʪ 

ʚʳʭʦʜʥʫʶ ʮʠʬʨʦʚʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʭUZ )(  ʧʨʠ ʧʝʨʝʤʥʦʞʝʥʠʠ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʡ 
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ʦʛʠʙʘʶʱʝʡ ʩ ʤʛʥʦʚʝʥʥʦʡ ʬʘʟʦʡ, ʧʨʠ ʵʪʦʤ ʩʠʛʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ʬʦʨʤʠʨʫʶʪ,  ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʮʠʬʨʦʚʳʭ ʧʠʢʦʚʳʭ ʫʨʦʚʥʝʡ ʩʠʛʥʘʣʘ ʚʭUZ )(  ʩ ʮʠʬʨʦʚʳʤ 

ʧʦʨʦʛʦʚʳʤ ʫʨʦʚʥʝʤ 
1)(Uʇ , ʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʮʠʬʨʦʚʳʭ ʟʥʘʯʝʥʠʡ 

ʚʭʦʜʥʦʛʦ ʚʭUZ )2(  ʠ ʚʳʭʦʜʥʦʛʦ ʚʳʭUZ )2(  ʩʠʛʥʘʣʘ ʩ  ʜʨʫʛʠʤ ʧʦʨʦʛʦʚʳʤ ʮʠʬʨʦʚʳʤ 

ʫʨʦʚʥʝʤ 
2)2(Uʇ , ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʥʝʨʘʚʝʥʩʪʚʘ ʚʭUZ )( < > 

1)(Uʇ  

ʩʠʛʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ʠʟʤʝʥʷʝʪ  ʢʦʵʬʬʠʮʠʝʥʪ  ʧʝʨʝʜʘʯʠ,  ʚʢʣʶʯʘʷ  ʦʧʝʨʘʮʠʶ 

ʵʢʩʧʘʥʜʠʨʦʚʘʥʠʷ ʦʛʠʙʘʶʱʝʡ,  ʝʩʣʠ ʚʭUZ )2( >
2)2(Uʇ , ʠʣʠ ʦʧʝʨʘʮʠʶ ʝʸ 

ʢʦʤʧʨʝʩʩʠʨʦʚʘʥʠʷ, ʝʩʣʠ ʚʭUZ )2( <
2)2(Uʇ , ʧʨʠʯʝʤ ʩʪʝʧʝʥʴ ʵʢʩʧʘʥʜʠʨʦʚʘʥʠʷ ʠʣʠ 

ʢʦʤʧʨʝʩʩʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʝʣʠʯʠʥʦʡ ʨʘʟʥʦʩʪʠ (ʚʭUZ )2( -
2)2(Uʇ ) ʠ 

( ʚʳʭUZ )2( -
2)2(Uʇ ) , ʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʚʝʥʩʪʚʘ ʚʭUZ )( = 

1)(Uʇ  ʩʠʛʥʘʣʦʤ ʫʧʨʘʚʣʝʥʠʷ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ  ʢʦʵʬʬʠʮʠʝʥʪ  ʧʝʨʝʜʘʯʠ  ʨʘʚʥʳʡ  ʝʜʠʥʠʮʝ,  ʛʜʝ ʚʭUZ )2(  ʠ  ʚʳʭUZ )2(  - 

ʟʥʘʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚʭUZ )(  

ʠ ʚʳʭUZ )(  ʥʘ ʚʨʝʤʝʥʥʦʤ  ʠʥʪʝʨʚʘʣʝ ʚʳʙʦʨʢʠ, 
2)2(Uʇ = kÖ ʚʭUZ )2( , ʧʨʠʯʝʤ ʚʝʣʠʯʠʥʫ 

ʢʦʵʬʬʠʮʠʝʥʪʘ k  ʦʧʨʝʜʝʣʷʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʢʘʯʝʩʪʚʝʥʥʳʤ  

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚʳʭʦʜʥʦʛʦ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʩʧʦʩʦʙ ʨʝʘʣʠʟʫʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝʤ  ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʣʝʜʫʶʱʠʭ 

ʦʧʝʨʘʮʠʡ: 

1. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʌʫʨʴʝ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʛʥʘʣʘ ʚʭUZ )( , 

ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ ʠʩʭʦʜʥʦʤʫ ʚʭUZ )( , ʪ.ʝ. ʩʦʧʨʷʞʝʥʥʦʛʦ ʩ ʥʠʤ ʧʦ ɻʠʣʴʙʝʨʪʫ. 

2. ʌʦʨʤʠʨʦʚʘʥʠʝ ʛʠʣʴʙʝʨʪʦʚʩʢʦʡ ʦʛʠʙʘʶʱʝʡ ʚʭʚʭ UZUZtS )()()( +=  ʠ 

ʤʛʥʦʚʝʥʥʦʡ ʬʘʟʳ 
ʚʭ

ʚʭ

UZ

UZ
arctgtf

)(

)(
)( =  ʠʟ ʠʩʭʦʜʥʦʛʦ ʠ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ ʩʠʛʥʘʣʦʚ. 

3. ʈʘʟʜʝʣʝʥʠʝ ʦʛʠʙʘʶʱʝʡ ʥʘ ʥʠʟʢʦʯʘʩʪʦʪʥʫʶ )(tSʥ  ʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʫʶ )(tSʚ  

ʩʦʩʪʘʚʣʷʶʱʠʝ. 

4. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʩʦʩʪʘʚʣʷʶʱʝʡ )(tSʥ  ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʤʧʨʝʩʩʠʨʫʶʱʝʡ,  

ʵʢʩʧʘʥʜʠʨʫʶʱʝʡ ʠʣʠ ʣʠʥʝʡʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʟʚʝʥʘ, ʟʘʚʠʩʷʱʝʡ ʦʪ 

ʧʦʣʷʨʥʦʩʪʠ ʠ ʚʝʣʠʯʠʥʳ ʩʠʛʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷ. 

5. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʩʦʩʪʘʚʣʷʶʱʝʡ )(tSʚ  ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʤʝʥʝʥʠʷ, 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʶ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. 

6. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʦʛʠʙʘʶʱʝʡ ʧʫʪʝʤ ʩʫʤʤʠʨʦʚʘʥʠʷ ʥʠʟʢʦ- ʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʠʭ. 

7. ʇʦʣʫʯʝʥʠʝ  ʚʳʭʦʜʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʫʪʝʤ ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʝʨʘʮʠʠ ʧʝʨʝʤʥʦʞʝʥʠʷ ))(cos()()( tftSUZ ʚʳʭ *= . 

8. ɸʜʘʧʪʠʚʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷ  

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ ʠ ʛʠʣʴʙʝʨʪʦʚʩʢʘʷ ʦʛʠʙʘʶʱʘʷ. 

ʉʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʣʠʥʝʡʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ɻʠʣʴʙʝʨʪʘ (ʇɻ). 

ʉʦʧʨʷʞʝʥʥʳʝ ʧʦ ɻʠʣʴʙʝʨʪʫ ʩʠʛʥʘʣʳ ʦʨʪʦʛʦʥʘʣʴʥʳ, ʵʢʚʠʚʘʣʝʥʪʥʳ, ʠʤʝʶʪ 

ʦʜʠʥʘʢʦʚʫʶ ʘʤʧʣʠʪʫʜʫ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʧʝʢʪʨʳ ʚ ʩʣʫʯʘʝ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʳʭ 
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ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʠʤʝʶʪ ʪʫ ʞʝ ʬʫʥʢʮʠʶ ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʇɻ, 

ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ [64] 
 

Ὢͯ ὸ ᷿ Ὠ† ὪὸϽ                                                  (1) 
 

ʛʜʝ ʠʥʪʝʛʨʘʣ ʧʦʥʠʤʘʝʪʩʷ ʚ ʩʤʳʩʣʝ ʛʣʘʚʥʦʛʦ ʟʥʘʯʝʥʠʷ ʂʦʰʠ ʚ ʪʦʯʢʝ ʨʘʟʨʳʚʘ 

ʧʦʜʳʥʪʝʛʨʘʣʴʥʦʡ ʬʫʥʢʮʠʠ. 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ ʠʤʧʫʣʴʩʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʙʨʦʩʦʚ ʇɻ ()h t
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ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʇɻ ʩʜʚʠʛʘʝʪ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʩʧʝʢʪʨʘ ʬʘʟʦʚʦʛʦ ʨʘʟʤʝʨʘ  ʥʘ 

ʚʝʣʠʯʠʥʫ p- /2 ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʧʦʣʫʦʩʠ ʯʘʩʪʦʪ ʠ ʥʘ p/2 ʥʘ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʧʦʣʫʦʩʠ. 

ʊʘʢ ʢʘʢ  ʠʤʧʫʣʴʩʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʇɻ ʚ (ʨʠʩ.1) ʥʝ ʦʛʨʘʥʠʯʝʥʘ ʚʦ ʚʨʝʤʝʥʠ, ʪʦ 

ʠʜʝʘʣʴʥʦʝ ʇɻ ʬʠʟʠʯʝʩʢʠ ʥʝʨʝʘʣʠʟʫʝʤʦ. 

ʀʜʝʘʣʴʥʦʝ ʇɻ ʩ ʢʦʥʝʯʥʦʡ  ʧʘʤʷʪʴʶ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʩʚʝʨʪʢʦʡ 
 

Ὢͯ ὸ ὪὸϽ , ( )t T TÍ-
2 2

,                                          (3) 

 

ʀʤʧʫʣʴʩʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘʢʦʛʦ  ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ɻʠʣʴʙʝʨʪʘ 
   

() ()()h t h t w tT =                                                   (4) 
  

ʛʜʝ w(t) - ʬʫʥʢʮʠʷ ʦʢʥʘ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ. ɺ ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ ()h tT  ʙʫʜʝʪ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʚʝʨʪʢʘ  

( ) ( ) ( )H j H j W jT w w w= *                                                     (5) 
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ʌʠʟʠʯʝʩʢʠ ʨʝʘʣʠʟʫʝʤʫʶ ʬʦʨʤʫ ʇɻ ʩ ʢʦʥʝʯʥʦʡ ʧʘʤʷʪʴʶ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚ ʚʠʜʝ 

ʩʚʝʨʪʢʠ ʩʠʛʥʘʣʘ ʩ ʠʤʧʫʣʴʩʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʚʠʜʘ 
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ɼʠʩʢʨʝʪʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʌʫʨʴʝ (ɼʇʌ) ʥʘʟʳʚʘʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚʠʜʘ: 

)
2

sin
2

(cos)(
1

)(
1

0 N

nk
j

N

nk
nX

N
kX

N

n

pp
-ÖÖ= ä

-

=

, 

ʛʜʝ )(kX  - ʂʦʵʬʬʠʮʠʝʥʪ ʯʘʩʪʦʪʳ;  

      N  - ʜʣʠʥʘ ʚʳʙʦʨʢʠ;  

      n  - ʯʠʩʣʦ ʥʦʤʝʨʘ;  

      )(nX  - ʀʩʭʦʜʥʳʡ ʦʪʩʯʝʪ ʜʠʩʢʨʝʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ;  
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      k  - ʥʦʤʝʨ ʢʦʵʬʬʠʮʠʝʥʪʘ. 

 

 

ʆʙʨʘʪʥʦʝ ʜʠʩʢʨʝʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ (ʆɼʇʌ) ʷʚʣʷʝʪʩʷ ʪʠʧ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 
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ʈʠʩ.1 ï ʀʩʢʘʞʝʥʠʝ ʦʛʠʙʘʶʱʝʡ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ɸʈʋʈ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʛʥʘʣʦʤ ʥʘ ʚʭʦʜʝ 
 

 ɺ ʧʨʦʮʝʩʩʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟʤʝʨʝʥʠʝ ʧʠʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ 

ʚʝʱʘʪʝʣʴʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʝʛʦ ʆʉʄ (ʥʘ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʪ 40 ʤʩ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʚʝʱʘʥʠʷ ʠ ʜʦ 160 ʤʩ - ʜʣʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ) ʜʦ ʠ  ʧʦʩʣʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ.   

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʤʠʨʦʚʳʭ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʫʩʪʨʦʡʩʪʚ 

ʦʙʨʘʙʦʪʢʠ ʚʝʱʘʪʝʣʴʥʦʛʦ ʩʠʛʥʘʣʘ , ʧʦʟʚʦʣʷʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ  ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʤʝʪʦʜʳ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʩʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʧʠʨʘʶʪʩʷ ʥʘ ʛʣʫʙʦʢʠʡ ʘʥʘʣʠʟ ʩʚʦʡʩʪʚ ʩʠʛʥʘʣʘ, 

ʧʨʠʙʣʠʞʘʶʱʠʡʩʷ ʢ ʤʝʪʦʜʘʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ. 

ʉʫʱʝʩʪʚʫʝʪ ʧʨʝʜʣʦʞʝʥʠʝ ʬʦʨʤʠʨʦʚʘʪʴ ʩʠʛʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʛʠʣʴʙʝʨʪʦʚʩʢʦʡ ʦʛʠʙʘʶʱʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʧʨʦʮʝʩʩ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ɺʉ 

ʙʝʟʳʥʝʨʮʠʦʥʥʳʤ.  
 

 

 
ʙ) 

ʈʠʩ. 2 ɹʝʟʳʥʝʨʮʠʦʥʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʛʠʙʘʶʱʝʡ: 
a ï ʧʦʩʪʨʦʝʥʠʝ ʦʛʠʙʘʶʱʝʡ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʧʦ ʢʚʘʟʠʘʤʧʣʠʪʫʜʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ; 

ʙ ï ʧʨʦʭʦʞʜʝʥʠʝ ɸʄ ʩʠʛʥʘʣʘ ʯʝʨʝʟ ʙʝʟʳʥʝʨʮʠʦʥʥʳʡ ʢʦʤʧʨʝʩʩʦʨ 

 

ʃʀʊɽʈɸʊʋʈɸ 

[1] ʆ.ɹ. ʇʦʧʦʚ, ʉ.ɻ. ʈʠʭʪʝʨ çʎʠʬʨʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʦʚ ʚ ʪʨʘʢʪʘʭ ʟʚʫʢʦʚʦʛʦ 

ʚʝʱʘʥʠʷè. ï ʄʦʩʢʚʘ: ʠʟʜ. çɻʦʨʷʯʘʷ ʣʠʥʠʷ-ʊʝʣʝʢʦʤè, 2007. 
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ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 

37 

 

ʋɼʂ 621.396.24 
 

ʂ.ɸ. ʉʦʰʠʥ
1 

1
ʆʨʜʝʥʘ ʊʨʫʜʦʚʦʛʦ ʂʨʘʩʥʦʛʦ ɿʥʘʤʝʥʠ ʬʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  çʄʦʩʢʦʚʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩʚʷʟʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠè 
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ʉʊʈʋʂʊʋʈɸ ʉʀɻʅɸʃʔʅʆ-ʂʆɼʆɺʓʍ ʂʆʅʉʊʈʋʂʎʀʁ  

ʉʊɸʅɼɸʈʊɸ MIL -STD-188-110C 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʩʠʛʥʘʣʴʥʦ-ʢʦʜʦʚʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʦʧʠʩʘʥʥʦʡ ʚ ʩʪʘʥʜʘʨʪʝ MIL-STD-188-110C ʧʨʠʣʦʞʝʥʠʝ D. ɺ ʨʘʙʦʪʝ 

ʨʘʟʦʙʨʘʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʉʂʂ, ʝʸ ʩʦʩʪʘʚʣʷʶʱʠʝ ʠ ʠʭ ʦʩʥʦʚʥʦʝ 

ʥʘʟʥʘʯʝʥʠʝ. ʊʘʢʞʝ ʚ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ, 

ʦʧʠʩʘʥʥʦʛʦ ʚ ʜʘʥʥʦʤ ʩʪʘʥʜʘʨʪʝ, ʚ ʦʜʥʦʡ ʠʟ ʢʦʥʬʠʛʫʨʘʮʠʡ. 

ɸשʜʘʪʧʘ. ɹʝʨʽʣʛʝʥ ʤʘץʘʣʘʜʘ ʩʠʛʥʘʣʜʳ-ʢʦʜʪʳ ײץʨʳʣʳʤ, D ץʦʩʳʤʰʘʩʳʥʳש MIL ï 

STD ï 188 -110C װʣʛʽʩʽʥʜʝ ʙʝʡʥʝʣʝʥʫʽ ץʘʨʘʩʪʳʨʳʣסʘʥ. ɾײʤʳʩʪʘ ʉʂʂ ï ʥʳש ʥʝʛʽʟʛʽ 

 שʤʳʩʪʘ ʩʠʛʥʘʣʜʳײʘʥ. ɾᴅʥʝ ʜʝ ʞסʘʨʘʩʪʳʨʳʣץ ʘʣʳʧʪʘʩʫʳץ (שʩʪʘʥʳʤʳʥʳײ) שʠʜʘʪʳʥʳסʘץ

ʙʘסʜʘʨʣʘʤʘʣʳץ ʤʦʜʫʣʽʥ ץʘʣʳʧʪʘʩʪʳʨʫʳ ץʘʨʘʩʪʳʨʳʣסʘʥ, ʙʝʨʽʣʛʝʥ װʣʛʽʜʝ ʩʠʧʘʪʪʘʣסʘʥ, ʙʽʨ 

ʧʽʰʽʤ װʡʣʝʩʽʤʽʥʜʝ.    

ɸbstract. This article covers the structure of the signal code construction; described in 

the MIL-STD-188-110C appendix D. Article contains main principles of the SCC formation of 

the analyzing of the signals components, and their main purpose. Also in the article described the 

software module for generating and process some signals from standard. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: MIL ï STD ï 188 -110C, ʩʠʛʥʘʣʜʳ-ʢʦʜʪʳ ײץʨʳʣʳʤ, ʠʦʥʦʩʬʝʨʘ, 

 .ʳ ʙʘʡʣʘʥʳʩ, ʉʧʝʢʪʨ 2סʳʥʜʘץʘ ʪʦʣץʳʩץ

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: MIL -STD-188-110C, ʩʠʛʥʘʣʴʥʦ-ʢʦʜʦʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʠʦʥʦʩʬʝʨʘ, ʩʚʷʟʴ ʥʘ ʢʦʨʦʪʢʠʭ ʚʦʣʥʘʭ, ʉʧʝʢʪʨ-2. 

Keywords: MIL -STD-188-110C, coded signals, ionosphere, HF communication, Spectr-

2. 

 

ɺʚʝʜʝʥʠʝ. MIL -STD-188-110C ï ʵʪʦ ʚʦʝʥʥʳʡ ʩʪʘʥʜʘʨʪ, ʢʦʪʦʨʳʡ ʧʨʠʥʘʜʣʝʞʠʪ ʢ 

ʩʝʨʠʠ ʘʤʝʨʠʢʘʥʩʢʠʭ ʚʦʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ MIL-STD-188 ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʦʙʣʘʩʪʠ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ. ɼʦʢʫʤʝʥʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ 

ʥʦʚʳʭ ʩʨʝʜʩʪʚ ʩʚʷʟʠ ʢʘʢ ʜʣʷ ʫʟʢʦʧʦʣʦʩʥʳʭ ʠ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʩʠʩʪʝʤ ʜʘʣʴʥʝʡ ʩʚʷʟʠ, ʪʘʢ 

ʠ ʜʣʷ ʪʘʢʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ɺ 1991 ʛʦʜʫ ʦʨʠʛʠʥʘʣʴʥʳʝ ʩʠʛʥʘʣʳ ʚʧʝʨʚʳʝ ʙʳʣʠ ʠʟʣʦʞʝʥʳ ʚ ʩʪʘʥʜʘʨʪʝ MIL-STD-

188-110A, ʢʦʪʦʨʳʡ ʙʳʣ ʧʝʨʝʩʤʦʪʨʝʥ 2 ʨʘʟʘ ʠ ʪʝʢʫʱʝʡ ʝʛʦ ʚʝʨʩʠʝʡ ʷʚʣʷʝʪʩʷ MIL-STD-188-

110C. ʉʪʘʥʜʘʨʪ MIL-STD-188-110C ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʫʢʦʚʦʜʩʪʚʦ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ʥʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʧʨʠʸʤʘ-ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʤ ʫʢʘʟʘʥʳ ʪʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʝʤʦʚ ʠ ʉʂʂ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚʧʣʦʪʴ ʜʦ 

120000 ʙʠʪ ʚ ʩʝʢʫʥʜʫ ʯʝʨʝʟ ʠʦʥʦʩʬʝʨʥʳʡ ʢʘʥʘʣ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʜʘʣʴʥʝʡ ʩʚʷʟʠ ʠ 

ʪʘʢʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʩʚʷʟʠ.  

ɺ ʧʨʠʣʦʞʝʥʠʠ D ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʝʤʝʡʩʪʚʦ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ 

ʨʘʜʠʦʩʠʛʥʘʣʦʚ, ʠ ʩʧʝʮʠʬʠʢʘʮʠʡ ʤʦʜʝʤʦʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʧʦʣʦʩʝ 3, 6, 9, 12, 15, 18, 21 ʠ 

24 ʢɻʮ ʠ ʩʢʦʨʦʩʪʝʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦʪ 75 ʜʦ 120000 ʙʠʪ ʚ ʩʝʢʫʥʜʫ. ʄʦʜʫʣʷʮʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʘʢ ʂɸʄ (ʢʚʘʜʨʘʪʫʨʥʦ-ʘʤʧʣʠʪʫʜʥʘʷ ʤʦʜʫʣʷʮʠʷ), ʪʘʢ ʠ ʌʄ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʈʘʩʩʤʦʪʨʠʤ ʦʜʥʫ ʠʟ ʩʠʛʥʘʣʴʥʦ-

ʢʦʜʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʦʧʠʩʘʥʥʳʭ ʚ ʧʨʠʣʦʞʝʥʠʠ D ʥʘʩʪʦʷʱʝʛʦ ʩʪʘʥʜʘʨʪʘ MIL-STD-188-

110C [1].  

ʉʪʨʫʢʪʫʨʘ ʩʠʛʥʘʣʴʥʦ-ʢʦʜʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ɺʩʝ ʩʠʛʥʘʣʴʥʦ ʢʦʜʦʚʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʦʧʠʩʘʥʥʳʝ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʣʦʞʝʥʠʠ ʩʪʘʥʜʘʨʪʘ, ʩʦʩʪʦʷʪ ʠʟ ʟʘʨʘʥʝʝ 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 
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ʠʟʚʝʩʪʥʳʭ ʧʨʠʸʤʥʠʢʫ ʩʠʤʚʦʣʦʚ ʠ ʥʝʠʟʚʝʩʪʥʳʭ ʩʠʤʚʦʣʦʚ. ʅʝʠʟʚʝʩʪʥʳʝ ʩʠʤʚʦʣʳ ï 

ʩʠʤʚʦʣʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣʠ ʟʘʢʦʜʠʨʦʚʘʥʳ, ʩʢʨʝʤʙʣʠʨʦʚʘʥʳ ʠ 

ʧʝʨʝʤʝʞʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʣʛʦʨʠʪʤʘʤʠ ʢʦʜʠʨʦʚʘʥʠʷ, ʩʢʨʝʤʙʣʠʨʦʚʘʥʠʷ ʠ 

ʧʝʨʝʤʝʞʝʥʠʷ, ʫʢʘʟʘʥʥʳʤʠ ʚ ʩʪʘʥʜʘʨʪʝ. 

 

 
 

ɼʣʷ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʩʠʤʚʦʣʦʚ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʩʪʘʥʜʘʨʪʦʤ, 

ʜʦʣʞʥʘ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʌʄ ʤʦʜʫʣʷʮʠʷ ʠʣʠ ʂɸʄ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ. 

ʉʢʨʝʤʙʣʠʨʦʚʘʥʠʝ ʢ ʥʠʤ ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ. ɼʣʷ ʩʠʤʚʦʣʦʚ ʜʘʥʥʳʭ, ʪʠʧ ʤʦʜʫʣʷʮʠʠ ʟʘʚʠʩʠʪ ʦʪ 

ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʉʪʨʫʢʪʫʨʘ ʢʘʜʨʘ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ 

ʩʠʛʥʘʣʦʚ ʠʟ ʧʨʠʣʦʞʝʥʠʷ D, ʧʦʢʘʟʘʥʘ ʥʘ ʈʠʩʫʥʦʢ 1.  

ʉʠʛʥʘʣ ʩʦʩʪʦʠʪ ʠʟ ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʠʡ ʩʝʢʮʠʠ, ʤʠʥʠ-ʚʩʪʘʚʦʢ ʠ ʩʠʤʚʦʣʦʚ ʜʘʥʥʳʭ. 

ʄʠʥʠ ʚʩʪʘʚʢʠ ʩʣʝʜʫʶʪ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʙʣʦʢʘ ʜʘʥʥʳʭ. ʂʦʣʠʯʝʩʪʚʦ ʩʠʤʚʦʣʦʚ ʚ ʙʣʦʢʝ 

ʜʘʥʥʳʭ ʠ ʚ ʤʠʥʠ-ʚʩʪʘʚʢʝ ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʠ ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ ʤʦʜʫʣʷʮʠʠ, 

ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʚ ʙʣʦʢʝ ʜʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʰʠʨʝʥʳ ʧʦʣʦʩʳ ʚ 24 ʢɻʮ, ʠ ʪʠʧʘ ʌʄ-2 

ʙʣʦʢ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪ 2176 ʩʠʤʚʦʣʘ, ʘ ʚ ʤʠʥʠ-ʚʩʪʘʚʢʝ 272 ʩʠʤʚʦʣʘ. ʉʠʥʭʨʦʥʠʟʠʨʫʶʱʘʷ 

ʩʝʢʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʯʘʩʪʠ (TSL) ʠ M ʧʦʚʪʦʨʝʥʠʡ ʩʫʧʝʨ-ʢʘʜʨʘ. 

ʌʠʢʩʠʨʦʚʘʥʥʘʷ ʯʘʩʪʴ ʦʧʨʝʜʝʣʝʥʘ ʚ ʩʪʘʥʜʘʨʪʝ. 

ʉʫʧʝʨ-ʢʘʜʨ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʩʪʦʠʪ ʠʟ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʯʘʩʪʠ ʠ ʩʧʝʮʠʘʣʴʥʳʭ 

ʩʠʤʚʦʣʦʚ, ʥʘʟʚʘʥʥʳʭ c3, c2, c1, c0 ʠ w4, w3, w2, w1, w0. ʌʠʢʩʠʨʦʚʘʥʥʘʷ ʯʘʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ N ʧʦʚʪʦʨʝʥʠʡ ʩʠʤʚʦʣʘ ʋʦʣʰʘ, ʛʜʝ N ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʚʪʦʨʝʥʠʡ 

ʩʠʤʚʦʣʘ ʋʦʣʰʘ. 

 
ʉʫʧʝʨ-ʢʘʜʨ ʧʦʚʪʦʨʷʝʪʩʷ M ʨʘʟ, ʛʜʝ M ï ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚ ʩʧʝʮʠʘʣʴʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʠʤʚʦʣʦʚ ʋʦʣʰʘ. ʕʪʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʳ ʚ ʥʘʩʪʦʷʱʝʤ 

ʩʪʘʥʜʘʨʪʝ ʠ ʚʳʙʦʨ ʢʦʥʢʨʝʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʣʷ ʉʂʂ ʧʘʜʘʝʪ ʥʘ ʨʘʟʨʘʙʦʪʯʠʢʘ. ʉʘʤ 

ʩʠʤʚʦʣ ʋʦʣʰʘ ʜʦʣʞʝʥ ʧʝʨʝʜʘʚʘʪʴʩʷ N ʨʘʟ ʚ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʯʘʩʪʠ, ʛʜʝ N ï ʯʠʩʣʦ, 

ʦʧʨʝʜʝʣʸʥʥʦʝ ʜʣʷ ʚ ʩʪʘʥʜʘʨʪʝ ʜʣʷ ʢʘʞʜʦʡ ʰʠʨʝʥʳ ʧʦʣʦʩʳ, ʥʘʧʨʠʤʝʨ, 256 ʜʣʷ 24 ʢɻʮ. 

ɹʠʪʳ c3, c2, c1, c0, w4, w3, w2, w1, w0, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʜʘʣʝʝ. ʉʫʧʝʨ-ʢʘʜʨ ʧʦʚʪʦʨʷʝʪʩʷ M 

ʈʠʩʫʥʦʢ 2 ï ʉʪʨʫʢʪʫʨʘ ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʝʡ ʩʝʢʮʠʠ 

ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ʢʘʜʨʘ 
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ʨʘʟ ʜʣʷ ʢʘʞʜʦʛʦ ʩʠʤʚʦʣʘ ʋʦʣʰʘ ʠʟ ʚʳʙʨʘʥʥʦʡ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

ʌʠʢʩʠʨʦʚʘʥʥʘʷ ʯʘʩʪʴ ʚ ʩʫʧʝʨ-ʢʘʜʨʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʢʦʤʧʝʥʩʘʮʠʠ 

ʜʦʧʣʝʨʦʚʩʢʦʛʦ ʩʤʝʱʝʥʠʷ ʯʘʩʪʦʪʳ ʠ ʠʩʢʘʞʝʥʠʡ ʩʠʛʥʘʣʘ ʚ ʢʘʥʘʣʝ. ʉʠʤʚʦʣ ʋʦʣʰʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟ 4 ʙʠʪ, ʫʢʘʟʘʥʥʳʭ ʚ  

ʊʘʙʣʠʮʘ  [1]. 
 

ʊʘʙʣʠʮʘ 1 ï ʉʠʤʚʦʣʳ ʋʦʣʰʘ 
 

ʉʠʤʚʦʣ ɼʠ-ʙʠʪ ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʋʦʣʰʘ 

0 00 0000 
1 01 0404 
2 10 0044 
3 11 0440 

 

ʂʘʞʜʳʡ ʠʟ ʩʠʤʚʦʣʦʚ c3, c2, c1 ʠ c0 ʷʚʣʷʝʪʩʷ ʋʦʣʰ ʜʠ-ʙʠʪʦʤ, ʢʘʞʜʳʡ ʥʝʩʸʪ ʚ ʩʝʙʝ 

ʜʚʘ ʙʠʪʘ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦʪ ʧʦʜʨʘʟʜʝʣ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ 5 ʙʠʪʦʚ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʦʣʠʯʝʩʪʚʝ 

ʦʪʩʯʸʪʦʚ ʚ ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʧʦʜʨʘʟʜʝʣʝ ʩʫʧʝʨ-ʢʘʜʨʘ ʤʠʥʫʩ ʦʜʠʥ, ʪ.ʝ.  ʄ-1 (M ï ʵʪʦ 

ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʠʤʚʦʣʦʚ ʋʦʣʰʘ ʩʤ. ʚʳʰʝ). 

ʊʘʢʞʝ ʚ ʥʸʤ ʩʦʜʝʨʞʘʪʩʷ 3 ʙʠʪʘ ʯʝʪʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʦʧʝʨʘʮʠʠ 

ʠʩʢʣʶʯʘʶʱʝʝ-ʠʣʠ (XOR). 
 

 
 Âχ  Âρ ͮ Âς ͮ Âσ 
 Âφ  Âς ͮ Âσ ͮ Âτ 
Âυ  Âπ ͮ Âρ ͮ Âς 

 

ὧσ ὦχὦφȟ ὧς ὦυὦτȟ ὧρ ὦσὦςȟ ὧπ ὦρὦπ 
 

ʈʘʩʯʸʪ ʙʠʪʦʚ ʯʸʪʥʦʩʪʠ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʠʤʚʦʣʦʚ c3, c2, c1 ʠ c0 [1] 

ʇʦʩʣʝʜʥʠʡ ʧʦʜʨʘʟʜʝʣ ʩʫʧʝʨ ʢʘʜʨʘ, ʩʦʩʪʦʠʪ ʠʟ ʋʦʣʰ ʜʠ-ʙʠʪʦʚ, ʥʘʟʚʘʥʥʳʭ w4, w3, 

w2, w1 ʠ w0. ʂʘʞʜʳʡ ʥʝʩʸʪ ʚ ʩʝʙʝ ʜʚʘ ʙʠʪʘ ʠʥʬʦʨʤʘʮʠʠ. ɿʥʘʯʝʥʠʝ ʜʠ-ʙʠʪʦʚ w4, w3 

ʛʦʚʦʨʷʪ ʦ ʥʦʤʝʨʝ ʬʦʨʤʳ ʚʦʣʥʳ. ɼʠ-ʙʠʪ w2 ʥʝʩʸʪ ʚ ʩʝʙʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʠʧʝ 

ʧʝʨʝʤʝʞʠʪʝʣʷ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʣʦʢʘ ʜʘʥʥʳʭ. ɼʠ-ʙʠʪ w1 

ʩʦʩʪʦʠʪ ʠʟ ʙʠʪʘ, ʢʦʪʦʨʳʡ ʥʝʩʸʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʣʠʥʝ ʢʦʜʝʨʘ ʠ ʦʜʥʦʛʦ ʠʟ ʙʠʪʦʚ ʯʸʪʥʦʩʪʠ, 

ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʦʧʝʨʘʮʠʠ ʠʩʢʣʶʯʘʶʱʝʝ-ʠʣʠ.  
 

 
Äς  Äω ͮ Äψ ͮ Äχ 
 Äρ  Äχ ͮ Äφ ͮ Äυ  
Äπ  Äυ ͮ Äτ ͮ Äσ  

 

ύτ ὨωὨψȟ ύσ ὨχὨφȟ ύς ὨυὨτȟ ύρ ὨσὨςȟ ύπ ὨρὨπ 
 

ʈʘʩʯʸʪ ʙʠʪʦʚ ʯʸʪʥʦʩʪʠ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʠʤʚʦʣʦʚ w4, w3, w2, w1 ʠ w0 [1] 

ʄʠʥʠ-ʚʩʪʘʚʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚʩʪʘʚʣʝʥʳ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʙʣʦʢʘ ʜʘʥʥʳʭ, ʠ ʚ ʢʦʥʮʝ 

ʢʘʞʜʦʡ ʧʨʝʘʤʙʫʣʳ, ʜʣʷ ʣʶʙʦʡ ʬʦʨʤʳ ʚʦʣʥʳ ʢʨʦʤʝ ʬʦʨʤʳ ʚʦʣʥʳ ʩ ʥʦʤʝʨʦʤ 0. ʂʘʞʜʘʷ 

ʤʠʥʠ-ʚʩʪʘʚʢʘ ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʙʘʟʦʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʟʘʜʘʥʥʦʡ ʚ ʥʘʩʪʦʷʱʝʤ 

ʩʪʘʥʜʘʨʪʝ ʜʣʷ ʢʘʞʜʦʡ ʬʦʨʤʳ ʚʦʣʥʳ. ʄʠʥʠ-ʚʩʪʘʚʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʛʨʘʥʠʮʳ ʙʣʦʢʘ ʜʘʥʥʳʭ. ʇʝʨʚʘʷ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʤʠʥʠ ʚʩʪʘʚʢʠ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ                  

ʜʨʫʛʘ [1]. 

ʂʘʜʨ ʜʘʥʥʳʭ ʩʦʩʪʦʠʪ ʠʟ N ʙʠʪʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʫʢʘʟʘʥʥʦ ʜʣʷ ʢʘʞʜʦʛʦ 

ʥʦʤʝʨʘ ʬʦʨʤʳ ʚʦʣʥʳ ʠ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʚ ʥʘʩʪʦʷʱʝʤ ʩʪʘʥʜʘʨʪʝ, ʵʪʠ ʙʠʪʳ ʧʦʣʫʯʘʶʪʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʠ ʢʦʜʠʨʦʚʘʥʠʷ ʠ ʧʝʨʝʤʝʞʝʥʠʷ ʨʝʘʣʴʥʳʭ ʙʠʪʦʚ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʜʘʪʴ. ɸʣʛʦʨʠʪʤʳ ʢʦʜʠʨʦʚʘʥʠʷ, ʩʢʨʝʤʙʣʠʨʦʚʘʥʠʷ ʠ ʧʝʨʝʤʝʞʝʥʠʷ 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʚ ʥʘʩʪʦʷʱʝʤ ʩʪʘʥʜʘʨʪʝ. 

ʆʢʦʥʯʘʥʠʝ ʩʦʦʙʱʝʥʠʷ ʠ ʟʘʚʝʨʰʝʥʠʝ ʧʝʨʝʜʘʯʠ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʦʙʱʠʪʴ 

ʧʨʠʸʤʥʠʢʫ, ʦ ʪʦʤ, ʯʪʦ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʟʘʢʦʥʯʝʥʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʪʘʥʜʘʨʪʝ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʥʘʟʳʚʘʝʤʫʶ EOM (End of Message), ʝʸ 

(1) 

(2) 
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çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 

40 

 

ʜʣʠʥʥʘ ʩʦʩʪʘʚʣʷʝʪ 32 ʩʠʤʚʦʣʘ. ʕʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʙʘʚʣʝʥʘ ʚ ʙʣʦʢ 

ʜʘʥʥʳʭ, ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʛʦ ʙʠʪʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʦ ʢʦʜʠʨʦʚʘʥʠʷ ʠ ʧʝʨʝʤʝʞʝʥʠʷ. ʊʘʢ ʢʘʢ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʙʠʪʳ ʟʘʧʦʣʥʷʶʪ ʧʝʨʝʤʝʞʠʪʝʣʴ, ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʝʨʝʤʝʞʠʪʝʣʷ 

ʤʦʞʝʪ ʥʝ ʭʚʘʪʠʪʴ ʤʝʩʪʦ ʜʣʷ EOM, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ ʧʝʨʝʜʘʚʘʪʴ EOM, ʘ 

ʚʤʝʩʪʦ ʵʪʦʛʦ ʟʘʧʦʣʥʠʪʴ ʥʝʜʦʩʪʘʶʱʠʝ ʩʠʤʚʦʣʳ ʥʫʣʷʤʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚ 

ʉʂʂ ʤʦʞʝʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʘ EOT ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ (End Of Transmitting) ʚ ʢʦʥʮʝ 

ʢʘʞʜʦʡ ʧʝʨʝʜʘʯʠ. ʇʝʨʝʜʘʪʯʠʢ ʤʦʞʝʪ ʚʩʪʘʚʠʪʴ ʵʪʦʪ ʤʘʨʢʝʨ ʩʣʝʜʫʶʱʠʤ ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʡ 

ʤʠʥʠ-ʚʩʪʘʚʢʠ. ʎʝʣʴ ʵʪʦʛʦ ʤʘʨʢʝʨʘ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʝʤʥʠʢʘ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʢʦʥʝʮ ʧʝʨʝʜʘʯʠ ʥʝʤʝʜʣʝʥʥʦ, ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʞʜʘʪʴ EOM 

ʤʘʨʢʝʨ.  

ʇʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʉʂʂ. ʈʝʘʣʠʟʘʮʠʷ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʬʦʨʤʠʨʦʚʘʪʝʣʷ ʉʂʂ, ʨʘʙʦʪʘʶʱʝʛʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ, 

MIL -STD-188-110C ʧʨʠʣʦʞʝʥʠʝ D, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ, ʠʩʧʦʣʴʟʫʷ ʩʨʝʜʩʪʚʘ, 

ʥʘʠʙʦʣʝʝ ʧʨʠʙʣʠʞʝʥʥʳʝ ʢ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ, ʜʣʷ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʦ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʩʠʩʪʝʤʳ, 

ʠʩʧʦʣʴʟʫʷ ʩʦʚʨʝʤʝʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʎʆʉ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʤʦʜʫʣʷ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʙʨʘʪʴ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C++, ʚ ʧʘʨʝ ʩ ʩʠʩʪʝʤʦʡ 

ʛʨʘʬʠʯʝʩʢʦʡ ʩʨʝʜʦʡ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ï ʉʧʝʢʪʨ-2 [2]. ʇʨʦʛʨʘʤʤʘ ʉʧʝʢʪʨ-2 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʠʝʤʘ ʠ ʦʙʨʘʙʦʪʢʠ ʨʘʜʠʦʩʠʛʥʘʣʦʚ ʢʘʢ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʘʧʧʘʨʘʪʫʨʦʡ 

ʧʨʠʝʤʘ, ʪʘʢ ʠ ʚ ʦʪʣʦʞʝʥʥʦʤ ʨʝʞʠʤʝ ï ʧʦ ʟʘʧʠʩʷʤ. ʇʨʦʛʨʘʤʤʘ ʩʦʜʝʨʞʠʪ ʥʘʙʦʨ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʬʫʥʢʮʠʡ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʦʙʨʘʙʦʪʢʫ ʩʠʛʥʘʣʦʚ ʢʘʢ ʚʦ ʚʨʝʤʝʥʥʦʡ, ʪʘʢ ʠ ʚ 

ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʛʨʘʬʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʤʝʝʪʩʷ ʩʧʝʢʪʨʦʘʥʘʣʠʟʘʪʦʨ, 

ʦʩʮʠʣʣʦʛʨʘʬ, ʦʢʥʦ ʦʪʦʙʨʘʞʝʥʠʷ ʬʘʟʦʚʦʛʦ ʩʦʟʚʝʟʜʠʷ ʩʠʛʥʘʣʦʚ, ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʧʘʥʦʨʘʤʘ 

çʯʘʩʪʦʪʘ-ʚʨʝʤʷè (ʩʦʥʦʛʨʘʤʤʘ) ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʪʦʚʳʭ ʧʦʪʦʢʦʚ ʠ 

ʦʪʦʙʨʘʞʝʥʠʷ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʀʥʪʝʨʬʝʡʩ ʉʧʝʢʪʨ-2 ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 3. 
  

 
 

ʈʠʩʫʥʦʢ 3 ï ʀʥʪʝʨʬʝʡʩ ʉʧʝʢʪʨ-2 
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ʇʨʝʜʦʩʪʘʚʣʝʥ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʳʡ ʥʘʙʦʨ ʫʩʪʨʦʡʩʪʚ-ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ, ʚʢʣʶʯʘʷ ʤʦʜʫʣʷʪʦʨʳ, ʜʝʤʦʜʫʣʷʪʦʨʳ ʠ ʜʝʪʝʢʪʦʨʳ, ʢʦʜʝʢʠ, ʩʨʝʜʩʪʚʘ ʠʤʠʪʘʮʠʠ 

ʨʘʜʠʦʢʘʥʘʣʦʚ, ʤʦʜʫʣʴ ʨʘʙʦʪʳ ʩ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʙʘʟʦʡ ʜʘʥʥʳʭ, ʥʘʙʦʨ ʩʨʝʜʩʪʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʙʦʪʫ ʩ ʧʨʦʛʨʘʤʤʘʤʠ ʩʪʦʨʦʥʥʠʭ ʬʠʨʤ. ʅʘʙʦʨ ʫʩʪʨʦʡʩʪʚ-ʢʦʤʧʦʥʝʥʪʦʚ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʧʦʣʥʝʥ ʟʘ ʩʯʝʪ ʨʘʟʨʘʙʦʪʢʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʙʠʙʣʠʦʪʝʢ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʤʦʜʫʣʝʡ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʝʣʠ 

ʫʩʪʨʦʡʩʪʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʉʂʂ MIL -STD-188-100C ʚ ʧʦʣʦʩʝ 24 ʢɻʮ, ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ 12800  ʙʠʪ/ʩ (ʩʤ. ʨʠʩʫʥʦʢ 4). 
 

   
 

ʈʠʩ. 4 ï ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʉʂʂ ʩʪʘʥʜʘʨʪʘ MIL -

STD-188-110C (ʩʣʝʚʘ); ʩʠʛʥʘʣʴʥʦʝ ʩʦʟʚʝʟʜʠʝ ʧʨʠ ʧʝʨʝʜʘʯʝ TLC (ʩʧʨʘʚʘ) 

 

 ʌʦʨʤʠʨʦʚʘʥʠʝ ʉʂʂ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ: ʯʪʝʥʠʝ ʧʝʨʝʜʘʚʘʝʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʬʘʡʣʘ, ʩʢʨʝʤʙʣʠʨʦʚʘʥʠʝ, ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʝ ʢʦʜʠʨʦʚʘʥʠʝ, ʧʝʨʝʤʝʞʝʥʠʝ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʣʫʞʝʙʥʳʭ ʜʘʥʥʳʭ ʦ ʧʘʨʘʤʝʪʨʘʭ ʉʂʂ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ 

ʦʛʠʙʘʶʱʝʡ ʩ ʚʥʝʜʨʝʥʠʝʤ ʤʠʥʠ-ʚʩʪʘʚʦʢ ʠ ʩʝʢʮʠʠ TLC. 

ʆʙʨʘʙʦʪʢʘ ʉʂʂ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: ʧʦʠʩʢ ʠ ʦʙʥʘʨʫʞʝʥʠʝ ʩʠʛʥʘʣʘ 

ʧʦ ʠʟʚʝʩʪʥʦʡ ʩʝʢʮʠʠ TLC, ʪʘʢʪʦʚʘʷ ʠ ʬʘʟʦʚʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʩ ʧʨʠʥʠʤʘʝʤʳʤʠ 

ʩʠʤʚʦʣʘʤʠ, ʚʳʨʘʚʥʠʚʘʥʠʝ ʯʘʩʪʦʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʥʦʛʦʣʫʯʝʚʦʛʦ ʢʘʥʘʣʘ, ʦʙʥʘʨʫʞʝʥʠʝ 

ʩʣʫʞʝʙʥʳʭ ʜʘʥʥʳʭ, ʜʝʧʝʨʝʤʝʞʝʥʠʝ, ʜʝʢʦʜʠʨʦʚʘʥʠʝ ʠ ʜʝʩʢʨʝʤʙʣʠʨʦʚʘʥʠʝ ʧʨʠʥʠʤʘʝʤʳʭ 

ʜʘʥʥʳʭ, ʦʙʥʘʨʫʞʝʥʠʝ ʩʠʤʚʦʣʘ ʢʦʥʮʘ ʩʦʦʙʱʝʥʠʷ, ʚʳʚʦʜ ʧʨʠʥʷʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʬʘʡʣ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʪʨʦʡʩʪʚʦ ʦʙʨʘʙʦʪʢʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʵʪʘʧʝ ʦʪʣʘʜʢʠ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ. 

 

ʃʀʊɽʈɸʊʋʈɸ 
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ɸ. ʀʣʴʷʩ
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1
ɸʙʳʣʘʡʭʘʥ ʘʪʳʥʜʘסʳ פʘʟʘץ ʭʘʣʳץʘʨʘʣʳץ ץʘʪʳʥʘʩʪʘʨ ʞᴅʥʝ ᴅʣʝʤ ʪʽʣʜʝʨ ʫʥʠʚʝʨʩʠʪʝʪʽ,  

ɸʣʤʘʪʳ ץʘʣʘʩʳ, פʘʟʘץʩʪʘʥ, asselya.81@mail.ru 

 

 ɸɿɯʈɻɯפ רʂʆʄʇɸʅʀʗʃɸʈɼʓ פʉʊɸʅ ʊɽʃɽʂʆʄʄʋʅʀʂɸʎʀʗʃʓפɸɿɸפ

ɾɸנɼɸʁʓ ʄɽʅ ɼɸʄʋʓ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʠ ʘʥʘʣʠʟʠʨʫʝʪʩʷ 

ʫʩʣʫʛʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʠ ʂʘʟʘʭʩʪʘʥʘ. ɸʚʪʦʨʦʤ ʚʳʷʚʣʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʠ. 

ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ פʘʟʘץʩʪʘʥ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʢʦʤʧʘʥʠʷʣʘʨʳʥʳש ʜʘʤʫ 

ʩʪʨʘʪʝʛʠʷʩʳʥ ץʘʨʘʩʪʳʨʳʧ, ץʳʟʤʝʪʪʝʨʽʥʝ ʪʘʣʜʘʫ ʞʘʩʘʡʜʳ. ɸʚʪʦʨʤʝʥ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʢʦʤʧʘʥʠʷʣʘʨʜʳץ שʳʟʤʝʪʽʥʽש ʘʨʪʳץʰʳʜʳץʪʘʨʳ ʤʝʥ ʢʝʤʰʽʣʽʢʪʝʨʽ 

ʘʥʳץʪʘʣʜʳ. 

ɸbstract. This article discusses the development strategy and analyzes the services of 

telecommunication companies of Kazakhstan. The author reveals the positive and negative 

aspects of telecommunications companies. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ, ʩʚʷʟʴ, ʩʪʨʘʪʝʛʠʷ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ, ʙʘʡʣʘʥʳʩ, ʩʪʨʘʪʝʛʠʷ 
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ʄʝʤʣʝʢʝʪ ʙʘʩʰʳʩʳʥʳש ʝʣ ʭʘʣץʳʥʘ ɾʦʣʜʘʫʳʥʜʘ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳ2050 ש 

ʞʳʣסʘ ʜʝʡʽʥʛʽ ʜʘʤʫ ʩʪʨʘʪʝʛʠʷʩʳ ʪʘʥʳʩʪʳʨʳʣʜʳ. ʆʥʳש ʙʘʩʪʳ ʤʘץʩʘʪʳ ï ʤʳץʪʳ 

ʤʝʤʣʝʢʝʪʪʽש, ʜʘʤʳסʘʥ ʵʢʦʥʦʤʠʢʘʥʳש ʞᴅʥʝ ʞʘʣʧʳסʘ ʦʨʪʘץ ʝשʙʝʢʪʽש ʥʝʛʽʟʽʥʜʝ ʙʝʨʝʢʝʣʽ 

 ʩʪʘʥץʘʟʘפʘʪʘʨʳʥʜʘ ʙʦʣʫʳ.   çץ שʘʥ 30 ʝʣʽʥʽסʜʘʤʳ שʝ שᴅʣʝʤʥʽ שʩʪʘʥʥʳץʘʟʘפ ,ʨʫײץ ʘʤסʦץ

2050è ʉʪʨʘʪʝʛʠʷʩʳʥʳש ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ʙʦʡʳʥʰʘ ʪײʨסʳʥʜʘʨʜʳ ʩʘʧʘʣʳ ᴅʣʝʫʤʝʪʽʢ ʞᴅʥʝ 

ʪײʨסʳʥ װʡ-ʢʦʤʤʫʥʘʣʜʳץ ץʳʟʤʝʪʽʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. פʘʟʘץʩʪʘʥʜʘ ʞʳʣ 

ʩʘʡʳʥ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ץʳʟʤʝʪʽʥʝ ʩײʨʘʥʳʩ ʢᴇʣʝʤʽ ʘʨʪʫ װʩʪʽʥʜʝ.  

ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨ ʩʘʣʘʩʳʥ ʧʝʨʩʧʝʢʪʠʚʘʣʳץ ʜʘʤʳʪʫʜʳש ʰʝʰʫʰi ʤᴅʥiʩiʥ 

ʞװʡʝʣi ʪװʨʜʝ ʙʝʡʥʝʣʝʡʪiʥ ʪײʞʳʨʳʤʜʘʤʘʣʳײץ ץʞʘʪʪʳ ᴅʟiʨʣʝʫ ץʘʞʝʪʪiʛi פʘʟʘץʩʪʘʥ 

ʵʢʦʥʦʤʠʢʘʩʳʥʳש ʥʝײסʨʣʳʤ ʩʝʨʧiʥʜi ʩʘʣʘʣʘʨʳʥʳש ʙiʨiʥiש ʦʙʲʝʢʪʠʚʪiʢ ʜʘʤʫ װʨʜiʩʪʝʨiʥʝ, 

ʨʝʩʧʫʙʣʠʢʘʥʳש ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ʢʝʰʝʥiʥ ʜʘʤʳʪʫʜʳש ʩʪʨʘʪʝʛʠʷʩʳ ʤʝʥ ʪʘʢʪʠʢʘʩʳ 

ʤᴅʩʝʣʝʣʝʨi ʞᴇʥiʥʜʝʛi ʤʝʤʣʝʢʝʪʪiʢ ʠʜʝʦʣʦʛʠʷʥʳ ʞʝʪiʣʜiʨʫ ץʘʞʝʪʪʽʣʽʛiʥʝ ʙʘʡʣʘʥʳʩʪʳ 

ʪʫʳʥʜʘʧ ʦʪʳʨ. ʆʩʳ ʪײʞʳʨʳʤʜʘʤʘʜʘ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨ ʩʘʣʘʩʳʥ ʦʨʪʘʰʘ ʤʝʨʟiʤʜi 

ʧʝʨʩʧʝʢʪʠʚʘʜʘ ʜʘʤʳʪʫʜʳש ʥʝʛiʟʛʽ ʙʘסʳʪʪʘʨʳ ʤʝʥ ᴇʣʰʝʤʜʝʨi ץʘʤʪʳʣʳʧ, ʪʘʙʠסʠ ʨʳʥʦʢ 

ʬʘʢʪʦʨʣʘʨʳʥʳש ʞʠʳʥʪʳץ ᴅʩʝʨi ʥᴅʪʠʞʝʩiʥʜʝ ʜʝ ʞᴅʥʝ ʨʝʪʪʝʫ ʰʘʨʘʣʘʨʳ ʤʝʥ ʪʝʪiʢʪʝʨi 

ʳץʧʘʣʳʥʳש ʥʝʛiʟiʥʜʝ ʜʝ ץʘʣʳʧʪʘʩʘʪʳʥ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨ ʨʳʥʦʛʳʥʜʘסʳ ʘʭʫʘʣ 

ᴇʟʛʝʨiʩiʥiש ʙʝʣʛiʣi ʙiʨ ʩʮʝʥʘʨʠʡi ʩʘʧʘʣʳ ʜʝשʛʝʡʜʝ ײʩʳʥʳʣʘʜʳ [1]. 

ʈʝʩʧʫʙʣʠʢʘʥʳש ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ʢʝʰʝʥiʥ ʜʘʤʳʪʫʜʳש ʪʠiʤʜi ʩʪʨʘʪʝʛʠʷʩʳʥ 

ᴅʟiʨʣʝʫ ʤʘץʩʘʪʳʥʜʘ ʩʘʣʘʥʳפ שʘʟʘץʩʪʘʥ ʵʢʦʥʦʤʠʢʘʩʳʥʳש ʞʘʣʧʳ ײץʨʳʣʳʤʳʥʜʘסʳ ʨᴇʣi ʤʝʥ 

ʘʣʘʪʳʥ ʦʨʥʳʥ ʘʥʳץ ʞᴅʥʝ ʘʡץʳʥ ʪװʩiʥʫʜiש ʤʘשʳʟʳ ʟʦʨ, ᴇʡʪʢʝʥi ʦʩʳ ʘʨץʳʣʳ ʤʘץʩʘʪʪʳ 

ʘʡץʳʥʜʘʫ ʞᴅʥʝ ʧʝʨʩʧʝʢʪʠʚʘʣʳץ ʤʝʨʟiʤʜʝʛi ʜʘʤʫ ʤiʥʜʝʪʪʝʨʽʥʽײץ שʨʳʣʳʤʳʥ ʞʘʩʘʫ ʤװʤʢiʥ 

ʙʦʣʘʜʳ. 

ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨ - ʙʘʡʣʘʥʳʩʪʳש ᴇʪʝ ʤʘשʳʟʜʳ ײץʨʘʤʜʘʩ ʙᴇʣiʛi, ʦʣ ᴇʥiʤi ʭʘʙʘʨ 

ʙʝʨʫ ʞᴅʥʝ ʭʘʙʘʨ ʙʝʨʫ װʰiʥ ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣ-ʞʘʙʜʳץʪʘʨ ײʩʳʥʫ ʪװʨʽʥʜʝʛi ץʳʟʤʝʪ 

ʢᴇʨʩʝʪʫʣʝʨ ʙʦʣʳʧ ʢʝʣʝʪiʥ ץʦסʘʤʜʳץ ᴇʥʜiʨiʩ ʩʘʣʘʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨ ʩʘʣʘʩʳ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨ ʞʝʣiʣʝʨi ʤʝʥ ʘץʧʘʨʘʪ ʙʝʨʫʜi ʞװʟʝʛʝ 

ʘʩʳʨʘʪʳʥ ʞᴅʥʝ ʪײʪʳʥʫʰʳʣʘʨסʘ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫʣʝʨiʥ iʩʢʝ ʘʩʳʨʘʪʳʥ 

 .ʨʘʜʳ [2]ײʳʥʘʥ ʪסʞʠʳʥʪʳ שʳʟʤʝʪʪʝʨʜiץ



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 

43 

 

 :ʩʘʪʳץʥʝʛʽʟʛʽ ʤʘ שʜʘʤʫʳʥʳ שʩʪʘʥ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ʩʘʣʘʩʳʥʳץʘʟʘפ

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨ ʥʘʨʳסʳʥ ʜʘʤʳʪʫ ʥʝʛʽʟʽʥʜʝ ʝʣʽʤʽʟʜʽש ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ 

ʞʦסʘʨʳʣʘʪʫ; ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʢᴅʩʽʧʦʨʳʥʜʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ ʞᴅʥʝ ʜʘʤʳʪʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ.  

ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ʥʘʨʳסʳʥʜʘ ɾɯᴆ ᴇʩʫʽʥʽש ʞʳʣ ʩʘʡʳʥסʳ 25-35% -ʳʥ ײץʨʘʡʜʳ. 

ʉʝʙʝʙʽ ʝʣʽʤʽʟʜʝʛʽ ײʷʣʳ ʙʘʡʣʘʥʳʩ ץʳʟʤʝʪʽʥʽש ʞᴅʥʝ ʠʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥ ץʦʣʜʘʥʫ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʘʨʪʳʧ ʢʝʣʝʪʽʥʽש ʢᴇʨʩʝʪʫʽʤʽʟʛʝ ʙʦʣʘʜʳ (1 ʩʫʨʝʪ). 

 

 
 

ʉʫʨʝʪ 1 ï 2015-2016 ʞʞ. פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ץʳʟʤʝʪʽʥ 

ʪײʪʳʥʫʰʳʣʘʨʜʳש ᴇʟʛʝʨʫ ʩʝʨʧʽʥʽ (ɽʩʢʝʨʪʧʝ-ʩʫʨʝʪ [3] ʜʝʨʝʢʪʝʨ ʥʝʛʽʟʽʥʜʝ ײץʨʘʣסʘʥ) 

 

ɾʦסʘʨʳʜʘסʳ 1 ʩʫʨʝʪʢʝ ץʘʨʘʩʘץ, ʝʣʽʤʽʟʜʝʛʽ ʵʢʦʥʦʤʠʢʘʥʳש ʜʘʤʫ ʜʠʥʘʤʠʢʘʩʳ 

ʩʘץʪʘʣʘʪʳʥ ʙʦʣʩʘ ʭʘʣʳײ ץʟʘץ ʤʝʨʟʽʤʜʽ ץʦʣʜʘʥʳʣʘʪʳʥ ʪʘʫʘʨ ʘʣʘʜʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ײʷʣʳ 

ʪʝʣʝʬʦʥ, ʠʥʪʝʨʥʝʪ ʙʘʡʣʘʥʳʩ ʪװʨʣʝʨʽʥ ץʦʣʜʘʥʫ ʢᴇʨʩʝʪʢʽʰʽ ʞʦסʘʨʣʘʡʜʳ.  

ɽʣʽʤʽʟʜʽש ʜʘʤʫ ʩʪʨʘʪʝʛʠʷʣʘʨʳʥ ʞװʟʝʛʝ ʘʩʳʨʫʜʘ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ 

ʢʦʤʧʘʥʠʷʣʘʨʜʳש ʩʪʨʘʪʝʛʠʷʣʘʨʳ ʦʨʳʥ ʘʣʘʪʳʥ ʙʦʣסʘʥʜʳץʪʘʥ, ʦʣʘʨʜʳ ʪʘʣʜʘʫ ץʘʞʝʪ.  

ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ץʳʟʤʝʪʪʽʢ ʢʦʤʧʘʥʠʷʣʘʨʜʳש ʜʘʤʳʪʫʜʳ ʩʪʨʘʪʝʛʠʷʣʳץ 

ʞʦʩʧʘʨʣʘʫ ʦʥʳש ʵʢʦʥʦʤʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ (ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ץʳʟʤʝʪ ײץʥʳ, 

ʰʳסʳʥ, ʪʘʙʳʩʳ, ʨʝʩʫʨʩʪʘʨʳʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ) ʥʝʛʽʟʜʝʣʝʜʽ.  

ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ץʳʟʤʝʪʪʽʢ ʢʦʤʧʘʥʠʷʣʘʨʜʳש ʜʘʤʫ ʩʪʨʘʪʝʛʠʷʣʘʨʳʥ 

 ʩʪʨʘʪʝʛʠʷʩʳʥʜʘ ʤʳʥʘ שʪʝʣʝʢʦʤè ʢʦʤʧʘʥʠʷʩʳʥʳץʘʟʘפç פʘ ʢʝʣʩʝʢ. ɸסʘʨʘʩʪʳʨʳʧ, ʪʘʣʜʘʫץ

ʞʦʣʜʘʨ ʢʝʣʪʽʨʽʣʛʝʥ. 

 ʙʘʩʪʳ ʩʝʛʤʝʥʪʪʝʨʽʥʜʝ ʞʝʪʝʢʰʽ ץʙʘʨʣʳ שʳʥʳסʈ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨ ʥʘʨʳפ.1

ʦʨʳʥʜʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ ʞᴅʥʝ ʥʳסʘʡʪʫ; 

2. ᴇʥʽʤʜʝʨ ʞʠʳʥʪʳסʳʥ ʢʝשʝʡʪʫ; 

 ʪʘʨʳʥʜʘ ʙʠʟʥʝʩ ʛʝʦʛʨʘʬʠʷʩʳʥץʥʘʨʳ ץʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳ שʘʪʳʩʫʰʳ ʝʣʜʝʨʜʽץ .3

ʢʝשʝʡʪʫ ʞᴅʥʝ ʞʝʪʝʢʰʽ ʦʨʳʥʜʘʨ ʘʣʫ; 

4. ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨ ʩʘʣʘʩʳʥʜʘ ʞʘשʘʰʘ ᴅʣʝʤʜʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞᴅʥʝ װʟʜʽʢʩʽʟ 

ᴇʩʫ ʢʝʧʽʣʽ ʤʝʥ ʢᴇʰʙʘʩʰʳʣʳץ ʨʝʪʽʥʜʝ ʙʠʟʥʝʩ-װʜʝʨʽʩʪʝʨʽʥ ʝʥʛʽʟʫ; 

5. ʂʦʤʧʘʥʠʷʥʳש ʢʣʠʝʥʪʪʽʢ ʪʦʧʪʘʨʳʥʳש ʙʘʡʣʘʥʳʩ ץʳʟʤʝʪʪʝʨʽʥʜʝ ʙʘʨʣʳץ 

 ʩʳʥʫײ ʰʝʰʽʤʜʽ ץʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʷʣʳ ץʘʪʪʘʥʜʳʨʘʪʳʥ ʪʦʣʳסʘʥʘץ ʘʞʝʪʪʽʣʽʢʪʝʨʽʥץ

ʘʨץʘʩʳʥʜʘ פʈ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʥʘʨʳסʳʥʜʘ ʢᴇʰʙʘʩʰʳʣʳץ ʦʨʳʥʜʘʨʜʳ ʘʣʫ ʞᴅʥʝ 

ʩʘץʪʘʧ ʪײʨʫ; 

6. ʊʦʧʧʝʥ ᴇʟʽʥʽש ʝʥʰʽʣʝʩ ʢʦʤʧʘʥʠʷʣʘʨʳ װʰʽʥ, ᴅʩʽʨʝʩʝ, ץʳʟʤʝʪʪʽש ʪʠʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫ ʞᴅʥʝ ʢʦʨʧʦʨʘʪʠʚʪʽʢ ʙʘʩץʘʨʫʜʳ ʞʝʪʽʣʜʽʨʫ ʩʘʣʘʩʳʥʜʘ ײץʨʳʣʘʪʳʥ ץʦʩʳʤʰʘ ײץʥʜʳ 

 .ʦʣʜʘʥʫ [4]ץ
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ʂʦʤʧʘʥʠʷʥʳש ʩʪʨʘʪʝʛʠʷʩʳʥʜʘ ʙʘסʳʪʪʘʨʳ ʥʘץʪʳʣʘʥʙʘסʘʥ, ʩʦʥʜʳץʪʘʥʜʘ ʢʝʣʝʩʽ 

ʙʘסʳʪʪʘʨʜʳ ʥʘץʪʳʣʘʧ ʝʥʛʽʟʫʛʝ ʙʦʣʘʜʳ:  

1. ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ץʳʟʤʝʪ ʪװʨʣʝʨʽʥ ʘʨʪʪʳʨʳʧ, ʩʘʧʘʩʳʥ ʞʦסʘʨʳʣʘʪʫ; 

2. ʅʘʨʳץʪʘסʳ ʙᴅʩʝʢʝʣʝʩʪʝʨʜʽש ᴅʨʝʢʝʪʪʝʨʽʥʝ ʥʘʟʘʨ ʘʫʜʘʨʫ;    

3. ɹʘסʘ ʩʘʷʩʘʪʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ; 

4. ʊײʪʳʥʫʰʳʣʘʨʤʝʥ ʢʝʨʽ ʙʘʡʣʘʥʳʩʪʳ ʦʨʥʘʪʫ, ʩʘʫʣʘʥʘʤʘ ʞװʨʛʽʟʫ; 

5. ʅʘʨʳץʪʳ ʞʘʫʣʘʧ ʘʣʫ ʩʪʨʘʪʝʛʠʷʥʳ ʜʘʡʳʥʜʘʫ; 

6. ʅʘʨʳץʪʳ ʪײʪʳʥʫʰʳʣʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ ʩʝʛʤʝʥʪʪʝʫ; 

7. ʄʘʨʢʝʪʠʥʛʪʽʢ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʫ; 

8. ᴆʪʢʽʟʫ ʩʘʷʩʘʪʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ; 

9. ʄʘʨʢʝʪʠʥʛʪʽʢ ʩʪʨʘʪʝʛʠʷʥʳ ʜʘʡʳʥʜʘʫ; 

10.  ɹʨʝʥʜʪʽ ץʘʣʳʧʪʘʩʪʳʨʫ ʙʦʡʳʥʰʘ ʰʘʨʘʣʘʨ ʞװʨʛʽʟʫ; 

 ;ʪʘʫץʪʳ ʩʘץʷʣʳ ʙʘʡʣʘʥʳʩ ʩʘʣʘʩʳʥʜʘ ʢᴇʰʙʘʩʰʳʣʳױ .11

12.  ʂʦʤʫʥʠʢʘʮʠʷʣʳץ ʩʘʷʩʘʪʳʥ ʥʘץʪʳʣʘʫ; 

13.  ɾʘʨʥʘʤʘʣʘʫʜʳ ʳʥʪʘʣʘʥʜʳʨʫ. 

ɸʣ, Kcell ʢʦʤʧʘʥʠʷʩʳʥʳש ʜʘʤʫ ʩʪʨʘʪʝʛʠʷʩʳ ʘʷʩʳʥʜʘסʳ ʙʨʝʥʜ ʪʫʨʘʣʳ ʠʜʷʩʳʥʘ ʢʝʣʩʝʢ 

ʙʳʣʘʡ ʢʝʣʪʽʨʽʣʛʝʥ: Kcell-ʜʽש ʞʘשʘʨʪʳʣסʘʥ ʙʝʡʥʝʩʽ ʪװʧ-ʪʘʤʳʨʳʥ פʘʟʘץʩʪʘʥסʘ ʙʦʡʣʘʧ, 

ʞʦסʘʨʳ ʩʝʥʽʤʛʝ ʠʝ ʙʦʣʘʜʳ. ᴆʪʢʝʥʽʥ ײʤʳʪʧʘʩʪʘʥ Kcell ʙʦʣʘʰʘץץʘ ᴇʟʽʥ ץʘʟʘץʩʪʘʥʜʳײ ץʷʣʳ 

ʙʘʡʣʘʥʳʩ ʥʘʨʳסʳʥʜʘ ʞʘשʘʰʳʣ ʝʪʫʰʽ ʢᴇʧʽʨ ʩʘʣʫʜʘ.  

ɹʽʟ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʳʤʳʟʜʳץ שʘʞʝʪʪʽʢʪʝʨʽʥ ץʘʥʘסʘʪʪʘʥʜʳʨʫ װʰʽʥ ʠʢʝʤʜʽ ʰʝʰʽʤ 

 שʦʣʜʳץ ʘʙʳʣʜʘʫ ʞʦʣʳʥʜʘ ʠʜʝʷʣʘʨ ʪʫʜʳʨʳʧ, ʦʣʘʨʜʳ ᴇʤʽʨʛʝ ʝʥʜʽʨʫʜʝʤʽʟ. ɹʽʟ ᴇʤʽʨʜʽץ

  .ʤʳʩ ʽʩʪʝʡʤʽʟײʰʽʥ ʞװ ʽʣʜʝʪʫשʞʝ ץʰʳʤʝʥ-ʘײ

ɾʝʨʛʽʣʽʢʪʽ ʦʧʝʨʘʪʦʨ ʙʦʣʘ ʦʪʳʨʳʧ, ᴇʟʽʤʽʟ ʪײʨʳʧ ʞʘʪץʘʥ ʝʣʜʽ ᴇʨʢʝʥʜʝʪʫʤʝʥ ʞᴅʥʝ 

ʠʥʚʝʩʪʠʮʠʷʣʘʫʤʝʥ ץʘʪʘʨ ʙʽʟ ʝש ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ, ʜʦʩʪʳץ ץʳʟʤʝʪ ʧʝʥ ʠʥʥʦʚʘʮʠʷʣʳץ 

ʳסשʘʡ ײʩʳʥʘ ʘʣʘʤʳʟ.  

ɾʘשʘʨʪʳʣסʘʥ ʙʨʝʥʜʽʥʽש ʥʝʛʽʟʛʽ ײץʥʜʳʣʳץʪʘʨʳ ʞʘשʘʰʳʣʜʳץ, ʩʝʥʽʤʜʽʣʽʢ, ʠʢʝʤʜʽʣʽʢ, 

ᴅʣʝʫʤʝʪʪʽʢ ʞʘʫʘʧʢʝʨʰʽʣʽʢ ʧʝʥ ץʘʟʘץʩʪʘʥʜʳץ ʪʘʤʳʨסʘ ץʘʪʳʩʪʳʣʳ2 .ץ ʩʫʨʝʪʪʝ 

Kcell ʢʦʤʧʘʥʠʷʩʳʥʳש ʙʨʝʥʜ ײץʥʜʳʣʳץʪʘʨʳ  ʢʝʣʪʽʨʽʣʛʝʥ. 

 

 

  

ʉʫʨʝʪ 2 ï Kcell ʢʦʤʧʘʥʠʷʩʳʥʳש ʙʨʝʥʜ ײץʥʜʳʣʳץʪʘʨʳ (ɽʩʢʝʨʪʧʝ-ʩʫʨʝʪ [5] ʜʝʨʝʢʪʝʨ 

ʥʝʛʽʟʽʥʜʝ ײץʨʘʣסʘʥ) 

ɾʘשʘʰʳʣʜʳץ 
ÅKcell ʪʝʭʥʦʣʦʛʠʷʣʳץ ʠʥʥʦʚʘʮʠʷʣʘʨʜʳ ʝʥʜʽʨʽʧ, ᴇʟ 
ʘʙʦʥʝʥʪʪʝʨʽʥʽש ʢװʪʢʝʥʜʝʨʽʥʝʥ ʘʩʳʧ ʪװʩʫʜʝ. 

ʉʝʥʽʤʜʽʣʽʢ 
Åʂʦʤʧʘʥʠʷ ᴇʟ ʢʣʠʝʥʪʪʝʨʽʥ ʝש ʘʫץʳʤʜʳ ʩʘʧʘʣʳ ᴅʨʽ 
ʪʠʽʤʜʽ ʙʘʡʣʘʥʳʩʧʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʝ. 

ʀʢʝʤʜʽʣʽʢ 

ÅKcell ʘʙʦʥʝʥʪʪʝʨʤʝʥ ᴅʨʜʘʡʳʤ ʙʘʡʣʘʥʳʩʪʘ, 
ʩʦʥʜʳץʪʘʥ ʦʣʘʨסʘ ץʘʞʝʪ ʰʝʰʽʤʜʝʨʜʽ ʜʝʨ 
ʢʝʟʽʥʜʝ ץʘʙʳʣʜʘʧ, ʦʣʘʨʜʳ ʙʝʣʩʝʥʜʽ ʞװʟʝʛʝ 
ʘʩʳʨʫʜʘ. 

ᴄʣʝʫʤʝʪʪʽʢ-
ʞʘʫʘʧʢʝʨʰʽʣʽʢ 

Åױʣʪʪʳץ ʪʘʤʳʨ ʤʝʥ ʤᴅʜʝʥʠʝʪʪʽ ץʘʩʪʝʨʣʝʡ ʦʪʳʨʳʧ, 
ʢʦʤʧʘʥʠʷ פʘʟʘץʩʪʘʥʥʳש ʤᴅʜʝʥʠ ʞᴅʥʝ ץʦסʘʤʜʳץ 
ʜʘʤʫʳʥʘ װʣʝʩ ץʦʩʫʜʘ. 
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2 ʩʫʨʝʪʪʝʛʽ ʙʨʝʥʜ ײץʥʜʳʣʳץʪʘʨʳʥʘ ʞʦסʘʨʳ ʩʘʧʘ, ץʦʣ ʞʝʪʝʨʣʽʢ ʙʘסʘ, ץʦʣʘʡʣʳ ץʳʟʤʝʪʪʽ 

ʢᴇʨʩʝʪʫʜʽ ץʦʩʫסʘ ʙʦʣʘʜʳ.  

ʉʦʥʳʤʝʥ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ץʳʟʤʝʪ ʩʬʝʨʘʩʳʥʜʘסʳ 

ʢʦʤʧʘʥʠʷʣʘʨʳʥʳש ʜʘʤʫ ʩʪʨʘʪʝʛʠʷʣʘʨʳ ᴅʣʽ ʜʝ ʙʦʣʩʘ, ʥʳסʘʡʤʘסʘʥ, ʥʘץʪʳʣʘʥʙʘסʘʥ, ʞʘʣʧʳ 

ʙʘסʳʪʪʘʨʜʳ ʩʠʧʘʪʪʘʡʜʳ.  

ɼʘʤʫ ʩʪʨʘʪʝʛʠʷʩʳʥʳש ʢʝʣʝʩʽ ʢʝʤʰʽʣʽʢʪʝʨʽʥ ʪװʟʝʪʫʜʽ ץʘʞʝʪ ʝʪʝʜʽ: ʥʘʨʳץʪʳ 

ʩʝʛʤʝʥʪʪʝʫʜʝ ʘʫʜʠʪʦʨʠʷʥʳ ʘʥʳץʪʘʫ, ʙʘסʘ ʩʘʷʩʘʪʳʥʜʘ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʙʘסʘʣʘʨʜʳ ץʦʣʜʘʥʫ, 

ʞʘʨʥʘʤʘʣʘʫ ʪװʨʣʝʨʽʥ ʢᴇʙʝʡʪʫ, ץʳʟʤʝʪ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ, ʪʘʨʠʬʪʝʨʽʥ ʠʢʝʤʜʽ ʞʘʩʘʫ, 

ʪײʪʳʥʫʰʳʣʘʨʜʳש ʪʘʣʘʧʪʘʨʳʥ ץʘʥʘסʘʪʪʘʥʜʳʨʫ, ʜʘʤʳʪʫ ʩʪʨʘʪʝʛʠʷʩʳʥ ʞᴅʥʝ  ʙʘסʜʘʨʣʘʤʘʩʳʥ 

ʜʘʡʳʥʜʘʫ. 

 ʵʣʝʤʝʥʪʽ ʨʝʪʽʥʜʝ שʨʳʣʳʤʳʥʳײץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʠʥʬʨʘץʘʟʘפ

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʢʦʤʧʘʥʠʷʣʘʨʜʳש ʨᴇʣʽ ʤʝʥ ʤʘשʳʟʳ ʪᴇʤʝʥʜʝʛʽʜʝʡ: ץʘʟʽʨʛʽ ʞʘסʜʘʡʜʘ 

ʤʝʤʣʝʢʝʪʪʽʢ, ץʦסʘʤʜʳץ, ʰʘʨʫʘʰʳʣʳץ ʞᴅʥʝ ʘʜʘʤ ᴇʤʽʨʽʥʽש ʙʽʨʜʝ-ʙʽʨ ʩʘʣʘʩʳ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ײץʨʘʣʜʘʨʳ ʙʦʣʤʘʩʘ ץʳʟʤʝʪ ʝʪʝ ʘʣʤʘʡʜʳ; ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨ 

ʤʝʤʣʝʢʝʪʪʽ ʙʘʩץʘʨʫ ʞᴅʥʝ ײʣʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢʪʽ ʩʘץʪʘʫ ײץʨʘʣʜʘʨʳʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ; 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʙʠʟʥʝʩʪʽ ʞᴅʥʝ ʵʢʩʧʦʨʪʪʳץ ץʳʟʤʝʪʪʽ ʜʘʤʳʪʫסʘ 

 ʳʰʘʨʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ; ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨ ʽʨʽ ʞᴅʥʝ ʩʝʨʧʽʥʜʽ ʜʘʤʳʧ ʢʝʣʝסʘʞʝʪʪʽ ʘʣץ

ʞʘʪץʘʥ ʩʘʣʘ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ; ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨ ʢᴅʩʽʧʢʝʨʣʽʢ ץʳʟʤʝʪʪʽש ʪʘʨʪʳʤʜʳ 

ʥʳʩʘʥʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 
ᴄɼɽɹʀɽʊʊɽʈ  

 .ʩʪʘʥ 2050è ʩʪʨʘʪʝʛʠʷʩʳץʘʟʘפç שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʇʨʝʟʠʜʝʥʪʽʥʽץʘʟʘפ [1]

 .ʳʥʘ ʞʦʣʜʘʫʳץʩʪʘʥ ʭʘʣץʘʟʘפ ʳʪʳè ʘʪʪʳסʘ ʩʘʷʩʠ ʙʘשʞʘ שʘʥ ʤʝʤʣʝʢʝʪʪʽץʘʣʳʧʪʘʩפ

ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.bnews.kz/kk/news/post/121582/(ʞװʢʪʝʫ 
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ɸʂʊʋɸʃʔʅʓɽ ɺʆʇʈʆʉʓ ɺ ʕʃɽʂʊʈʆʕʅɽʈɻɽʊʀʂɽ 

 

ʋɼʂ 621.316.622.68 

ʃ.ɸ. ɹʘʡʥʘʟʘʨʦʚʘ
1 

1
ʂʘʟʘʭʩʢʘʷ ʛʦʣʦʚʥʘʷ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ɸʣʤʘʪʳ, 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, bailaz@mail.ru 

 

ʇɽʈʉʇɽʂʊʀɺʅʓɽ ʈɽʐɽʅʀʗ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ ʈɸɿɺʀʊʗ 

ʕʃɽʂʊʈʆʕʅɽʈɻɽʊʀʏɽʉʂʀʍ ʉʀʉʊɽʄ ʀ ʇʆɺʓʐɽʅʀɽ ʅɸɼɽɾʅʆʉʊʀ 

ʕʃɽʂʊʈʆʉʅɸɹɾɽʅʀʗ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʢ ʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʧʨʠʤʝʥʝʥʠʝ ʛʘʟʦʠʟʦʣʠʨʦʚʘʥʥʳʭ ʣʠʥʠʠ (ɻʀʃ), ʛʜʝ ʚʦʟʜʫʭ, ʵʣʝʛʘʟ ʠʣʠ ʜʨʫʛʦʡ ʛʘʟʦʦʙʨʘʟʥʳʡ 

ʜʠʵʣʝʢʪʨʠʢ ʥʘʭʦʜʠʪʩʷ ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ ʜʘʚʣʝʥʠʠ ʠ ʧʦʚʳʰʘʝʪ ʥʘʜʝʞʥʦʩʪ ɹ

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʵʣʝʢʪʨʦʦʵʥʝʨʛʝʪʠʢʘʣʳץ ʞװʡʝʣʝʨʜʽש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʜʘʤʫʳʥʳש 

ʧʝʨʩʧʝʢʪʠʚʘʣʳץ ʰʝʰʽʤʽ ץʘʨʘʩʪʳʨʳʣסʘʥ, ʦʥʜʘʡ ʰʝʰʽʤʜʝʨʜʽש ʙʽʨʽ ʨʝʪʽʥʜʝ ʛʘʟʙʝʥ 

ʦץʰʘʫʣʘʥסʘʥ ʞʝʣʽʣʝʨʜʽ ץʦʣʜʘʥʫʜʳ ʞʘʪץʳʟʫסʘ ʙʦʣʘʜʳ,  ʦʥʜʘ ʘʫʘ, ʵʣʝʛʘʟ ʥʝʤʝʩʝ ʙʘʩץʘ ʛʘʟ 

ʪᴅʨʽʟʜʝʩ ʜʠʵʣʝʢʪʨʠʢ ʘʨʪʳץ ץʳʩʳʤʜʘ ʦʨʥʘʣʘʩץʘʥ ʞᴅʥʝ ʵʣʝʢʪʨʤʝʥ ʞʘʙʜʳץʪʘʫ ʩʝʥʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫסʘ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʜʽ. 

ɸbstract. This article discusses a promising solution to the technological development of 

electric power systems, these include the use of gas insulated line (GIL), where the air, sulfur 

hexafluoride or other gaseous dielectric is under positive pressure and increases the supply 

reliability. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ, ʥʘʜʝʞʥʦʩʪʴ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, 

ʛʘʟʦʠʟʦʣʠʨʦʚʘʥʥʘʷ ʣʠʥʠʷ, ʜʠʵʣʝʢʪʨʠʢ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʵʣʝʢʪʨʤʝʥ ʞʘʙʜʳץʪʘʫ, ʵʣʝʢʪʨʤʝʥ ʞʘʙʜʳץʪʘʫ ʩʝʥʽʤʜʽʣʽʛʽ, ʛʘʟʙʝʥ 

ʦץʰʘʫʣʘʥסʘʥ ʞʝʣʽ, ʜʠʵʣʝʢʪʨʠʢ.  

Keywords: electricity, reliability of supply, gas insulated line, dielectric. 

 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠʟ-ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʚ ʦʜʥʦʤ ʤʝʩʪʝ ʠ ʥʘʭʦʞʜʝʥʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ ʜʨʫʛʦʤ, ʘ ʪʘʢʞʝ ʦʪ ʙʦʣʴʰʦʡ ʨʘʟʥʠʮʳ ʚ 

ʧʠʢʦʚʳʭ ʧʦʪʨʝʙʣʝʥʠʷʭ, ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʚ ʂʘʟʘʭʩʪʘʥʝ ʨʘʟʚʠʪʘ ʩʦʚʝʨʰʝʥʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠ 

ʥʝʨʘʚʥʦʤʝʨʥʦ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʃʕʇ ʧʦʩʪʨʦʝʥʘ ʝʱʝ ʚ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʠ ʠʤʝʝʪ ʠʟʥʦʩ 

(ʚʦʟʨʘʩʪʘʥʠʝ ʦʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʪ ʢʦʨʨʦʟʠʠ, ʫʭʫʜʰʝʥʠʝ ʵʣʝʢʪʨʦʠʟʦʣʷʮʠʠ ʠ ʧʨ.) 

ʧʦʨʷʜʢʘ 75%. 

ʆʙʱʘʷ ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʂʘʟʘʭʩʪʘʥ ʩʦʩʪʘʚʣʷʝʪ: 

ʩʝʪʠ ʩ ʥʘʧʨʷʞʝʥʠʝʤ 1150 ʢɺ ð 1,4 ʪʳʩ. ʢʤ (ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʥʘ 

ʥʘʧʨʷʞʝʥʠʠ 500 ʢɺ) 

ʩʝʪʠ ʩ ʥʘʧʨʷʞʝʥʠʝʤ 500 ʢɺ ð ʙʦʣʝʝ 5,5 ʪʳʩ. ʢʤ 

ʩʝʪʠ ʩ ʥʘʧʨʷʞʝʥʠʝʤ 220 ʢɺ ð ʙʦʣʝʝ 20,2 ʪʳʩ. ʢʤ 

ʩʝʪʠ ʩ ʥʘʧʨʷʞʝʥʠʝʤ 110 ʢɺ ð ʦʢʦʣʦ 44,5 ʪʳʩ. ʢʤ 

ʩʝʪʠ ʩ ʥʘʧʨʷʞʝʥʠʝʤ 35 ʢɺ ð ʙʦʣʝʝ 62 ʪʳʩ. ʢʤ 

ʩʝʪʠ ʩ ʥʘʧʨʷʞʝʥʠʝʤ 6ð10 ʢɺ ð ʦʢʦʣʦ 204 ʪʳʩ. 

ʇʨʠ ʧʝʨʝʜʘʯʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠʤʝʶʪʩʷ ʙʦʣʴʰʠʝ ʧʦʪʝʨʠ ð 21,5 %, 

ʘ ʜʣʷ ʩʝʣʴʩʢʠʭ ʣʠʥʠʡ ʪʠʧʠʯʥʳʤ ʫʨʦʚʥʝʤ ʷʚʣʷʝʪʩʷ 25 - 50% ʧʦʪʝʨʴ. 
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ʃʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʝʪʠ ʂʘʟʘʭʩʪʘʥʘ ʨʘʟʜʝʣʝʥʳ ʥʘ 3 

ʯʘʩʪʠ: ʜʚʝ ʥʘ ʩʝʚʝʨʝ ʠ ʦʜʥʘ ʥʘ ʶʛʝ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʩʦʝʜʠʥʝʥʘ ʩ ʢʘʢʦʡ-ʣʠʙʦ ʚʥʝʰʥʝʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ (ɽʜʠʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʈʦʩʩʠʠ ʥʘ ʩʝʚʝʨʝ ʠ 

ʆʙʲʝʜʠʥʸʥʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʉʨʝʜʥʝʡ ɸʟʠʠ ʥʘ ʶʛʝ). ʉʦʝʜʠʥʷʶʪʩʷ ʵʪʠ ʩʠʩʪʝʤʳ 

ʤʝʞʜʫ ʩʦʙʦʡ ʪʦʣʴʢʦ ʦʜʥʦʡ ʣʠʥʠʝʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʸʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚʪʦʨʦʡ 

ʣʠʥʠʠ, ʩʦʝʜʠʥʷʶʱʝʡ ʉʝʚʝʨʥʫʶ ʠ ʖʞʥʫʶ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʣʠʥʠʠ, ʩʦʝʜʠʥʷʶʱʝʡ ɿʘʧʘʜʥʫʶ ʵʥʝʨʛʦʩʠʩʪʝʤʫ ʩ ʉʝʚʝʨʥʦʡ. 

ʅʘʠʙʦʣʝʝ ʚʳʛʦʜʥʳʤ ʜʣʷ ʂʘʟʘʭʩʪʘʥʘ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ, ʤʦʜʝʨʥʠʟʘʮʠʷ ʠ 

ʢʦʨʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ, 

ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʪ ʜʦʩʪʫʧʥʦʩʪʴ ʜʝʰʝʚʦʡ ʠ ʩʪʘʙʠʣʴʥʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʣʷ ʚʩʝʭ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʧʦʣʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʱʥʦʩʪʠ ʫʛʦʣʴʥʳʭ ʠ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. 

ʂ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʨʝʰʝʥʠʷʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʛʘʟʦʠʟʦʣʠʨʦʚʘʥʥʳʝ ʣʠʥʠʠ (ɻʀʃ), ʛʜʝ ʚʦʟʜʫʭ, ʵʣʝʛʘʟ ʠʣʠ ʜʨʫʛʦʡ 

ʛʘʟʦʦʙʨʘʟʥʳʡ ʜʠʵʣʝʢʪʨʠʢ ʥʘʭʦʜʠʪʩʷ ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ ʜʘʚʣʝʥʠʠ. ʊʘʢʠʝ ʣʠʥʠʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳ ʚ ʙʦʣʴʰʠʭ ʛʦʨʦʜʘʭ ʠʣʠ ʥʘ ʧʦʜʭʦʜʘʭ ʢ ʥʠʤ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʜʩʪʘʥʮʠʦʥʥʳʭ 

ʩʚʷʟʝʡ.  

ɻʘʟʦʠʟʦʣʠʨʦʚʘʥʥʘʷ ʣʠʥʠʷ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ - ʃʠʥʠʷ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ, ʪʦʢʦʚʝʜʫʱʠʝ 

ʯʘʩʪʠ ʢʦʪʦʨʦʡ ʟʘʢʣʶʯʝʥʳ ʚ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʢʦʞʫʭ, ʟʘʧʦʣʥʝʥʥʳʡ ʠʟʦʣʠʨʫʶʱʠʤ ʛʘʟʦʤ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʛʘʟʘ ʙʣʠʟʢʘ ʢ ʝʜʠʥʠʮʝ ï ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʛʦʥʥʘʷ ʝʤʢʦʩʪʴ ʧʨʠʤʝʨʥʦ ʚ 3ï4 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʦʙʳʯʥʳʭ ʢʘʙʝʣʝʡ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʠ ʧʦʪʝʨʠ. ʇʦʵʪʦʤʫ ʛʘʟʦʠʟʦʣʠʨʦʚʘʥʥʳʝ ʣʠʥʠʠ ʤʦʞʥʦ 

ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʜʘʣʝʢʠʝ ʨʘʩʩʪʦʷʥʠʷ. 

ɻʘʟʦʠʟʦʣʠʨʦʚʘʥʥʳʝ ʣʠʥʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʢʣʘʜʳʚʘʶʪʩʷ ʚ ʪʦʥʥʝʣʷʭ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚ ʤʠʨʝ ʨʝʘʣʠʟʦʚʘʥʦ ʙʦʣʝʝ 500 ʧʨʦʝʢʪʦʚ ɻʀʃ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ɻʀʃ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʘʙʝʣʷʤ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

1) ʉʫʱʝʩʪʚʫʶʱʠʝ ʢʘʙʝʣʠ ʩ ʤʘʩʣʷʥʦʡ, ʙʫʤʘʞʥʦʡ, ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʠʟʦʣʷʮʠʝʡ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʥʘ ʦʩʥʦʚʝ ʩʰʠʪʦʛʦ ʧʦʣʠʵʪʠʣʝʥʘ) ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘ ʢʨʠʪʠʯʝʩʢʠʝ ʤʦʱʥʦʩʪʠ 

ʧʨʠʤʝʨʥʦ ʜʦ 1700 ʄɺʪ, ʵʪʠ ʢʘʙʝʣʠ ʪʘʢʞʝ ʧʣʦʭʦ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʥʘ 

ʨʘʩʩʪʦʷʥʠʷ ʩʚʳʰʝ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʢʠʣʦʤʝʪʨʦʚ ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʪʝʨʤʠʯʝʩʢʦʡ 

ʩʪʦʡʢʦʩʪʠ ʠ ʚʦʟʤʦʞʥʳʭ ʨʝʟʦʥʘʥʩʥʳʭ ʷʚʣʝʥʠʡ; 

2) ɼʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʚ ʫʢʘʟʘʥʥʳʭ ʢʘʙʝʣʷʭ ʪʘʢʞʝ ʚʝʩʴʤʘ ʚʝʣʠʢʠ; 

3) ʊʨʘʜʠʮʠʦʥʥʳʝ ʢʘʙʝʣʠ ʥʝ ʷʚʣʷʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤʠ ï ʢʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ 

ʧʦʞʘʨʦʦʧʘʩʥʳ, ʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʥʝ ʧʦʣʥʦʩʪʴʶ ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ ʩʘʤʠʭ ʢʘʙʝʣʷʭ; 

4) ʉʫʱʝʩʪʚʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʧʨʦʢʣʘʜʢʝ ʢʘʙʝʣʝʡ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ. 

ɺ ʦʙʣʘʩʪʠ ʧʦʜʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʪʨʝʤʣʝʥʠʝ ʢ 

ʩʦʟʜʘʥʠʶ ʢʦʤʧʘʢʪʥʳʭ ʫʩʪʨʦʡʩʪʚ ʢʘʢ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʚʠʜʦʚ ʠʟʦʣʷʮʠʠ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʠʟʦʣʷʮʠʦʥʥʳʭ ʧʨʦʤʝʞʫʪʢʦʚ, ʪʘʢ ʠ ʧʫʪʝʤ ʢʦʤʙʠʥʘʮʠʠ ʦʪʜʝʣʴʥʳʭ 

ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚ ʦʜʥʦʤ ʢʦʨʧʫʩʝ. 

ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤ ʪʝʭʥʠʯʝʩʢʠ ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʪʥʦ-

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩ ʵʣʝʛʘʟʦʚʦʡ ʠʟʦʣʷʮʠʝʡ (ʂʈʋʕ), ʧʦʩʢʦʣʴʢʫ ʵʣʝʢʪʨʠʯʝʩʢʘʷ 

ʧʨʦʯʥʦʩʪʴ ʵʣʝʛʘʟʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ ʚʦʟʜʫʭʘ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʠ ʪʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʂʈʋʕ ʧʦʟʚʦʣʷʶʪ ʩ ʜʦʩʪʘʪʦʯʥʦʡ 

ʩʪʝʧʝʥʴʶ ʥʘʜʝʞʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʴ ʂʈʋʕ ʚ ʦʙʱʝʤ ʢʦʞʫʭʝ ʥʘ ʪʨʠ ʬʘʟʳ ʚʧʣʦʪʴ ʜʦ 

ʥʘʧʨʷʞʝʥʠʡ 500 ʢɺ. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʱʝʧʨʠʥʷʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʂʈʋʕ ʚ ʦʙʱʝʤ 

ʢʦʞʫʭʝ ʜʦ ʥʘʧʨʷʞʝʥʠʡ ʥʝ ʙʦʣʝʝ 170ï220 ʢɺ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʝ 

ʧʦʩʪʨʦʝʥʠʝ ʧʦʜʩʪʘʥʮʠʡ.  

ʉʪʨʝʤʣʝʥʠʝ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʂʈʋʕ ʦʙʲʷʩʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘʤʠ:  

- ʢʦʤʧʘʢʪʥʦʩʪʴʶ (ʧʣʦʱʘʜʴ, ʟʘʥʠʤʘʝʤʘʷ ʂʈʋʕ, ʩʦʩʪʘʚʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʦʮʝʥʪʦʚ ʦʪ 

ʧʣʦʱʘʜʠ, ʪʨʝʙʫʝʤʦʡ ʜʣʷ ʆʈʋ, ʘ ʦʙʲʝʤ ʷʯʝʡʢʠ ʂʈʋʕ ʙʦʣʝʝ ʯʝʤ ʚ 100 ʨʘʟ ʤʝʥʴʰʝ ʦʙʲʝʤʘ 

ʷʯʝʡʢʠ ʆʈʋ); 
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- ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʴʶ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ; 

- ʩʪʦʡʢʦʩʪʴʶ ʢ ʟʘʛʨʷʟʥʝʥʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ; 

- ʚʦʟʤʦʞʥʦʩʪʴʶ ʫʩʪʘʥʦʚʢʠ ʚ ʩʝʡʩʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʨʘʡʦʥʘʭ; 

- ʧʨʦʩʪʦʪʦʡ ʤʦʥʪʘʞʘ. 

ʉ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʫʚʝʣʠʯʝʥʠʷ ʢʦʤʧʘʢʪʥʦʩʪʠ ʆʈʋ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ 

ʦʙʲʝʜʠʥʝʥʠʶ ʚ ʦʜʥʦʤ ʛʝʨʤʝʪʠʟʠʨʦʚʘʥʥʦʤ ʦʪʩʝʢʝ ʨʘʟʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʥʘʧʨʠʤʝʨ, 

ʚʳʢʣʶʯʘʪʝʣʷ ʩ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʤʠ ʪʦʢʘ, ʩ ʨʘʟʲʝʜʠʥʠʪʝʣʷʤʠ ʠ ʟʘʟʝʤʣʠʪʝʣʷʤʠ, ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʭ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ ʪʠʧʘ ʈɸSS (Plug And Switch System ð 

ʩʠʩʪʝʤʘ çʧʨʠʩʦʝʜʠʥʷʡ ʠ ʚʢʣʶʯʘʡè). 

ɼʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʢʦʤʧʘʢʪʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʦʜʩʪʘʥʮʠʠ 

ʩ ʂʈʋʕ (ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ!) ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʠʩʢʣʶʯʝʥʠʠ ʧʦʞʘʨʦʦʧʘʩʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ 

ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʩʠʣʦʚʳʭ ʵʣʝʛʘʟʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʣʘ 

300ï400 ʄɺʪ, ʘ ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 330 ʢɺ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʚ ʤʝʛʘʧʦʣʠʩʘʭ ʪʘʢʠʭ 

ʩʪʨʘʥ, ʢʘʢ ʗʧʦʥʠʷ, ɸʚʩʪʨʘʣʠʷ ʠ ʜʨ., ʫʞʝ ʨʝʘʣʠʟʦʚʘʥ ʨʷʜ ʧʨʦʝʢʪʦʚ ʧʦ ʚʥʝʜʨʝʥʠʶ 

ʧʦʣʥʦʩʪʴʶ ʛʝʨʤʝʪʠʟʠʨʦʚʘʥʥʳʭ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʘʢʪʥʳʭ ʧʦʜʩʪʘʥʮʠʡ ʙʝʟ 

ʦʙʩʣʫʞʠʚʘʥʠʷ 66 ï 362 ʢɺ ʩ ʵʣʝʛʘʟʦʚʦʡ ʠʟʦʣʷʮʠʝʡ.  

ʇʦʩʢʦʣʴʢʫ ʵʪʠ ʧʦʜʩʪʘʥʮʠʠ ʷʚʣʷʶʪʩʷ ʧʦʞʘʨʦʙʝʟʦʧʘʩʥʳʤʠ ʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦʜ 

ʟʝʤʣʝʡ, ʪʦ ʦʙʳʯʥʦ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʩʚʷʟʘʥ ʥʝ ʪʦʣʴʢʦ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʦʢʨʘʱʝʥʠʝʤ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʟʝʤʣʠ, ʥʦ ʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʦʟʚʝʜʝʥʠʷ ʥʘʜ ʧʦʜʩʪʘʥʮʠʷʤʠ ʤʥʦʛʦʵʪʘʞʥʳʭ 

ʟʜʘʥʠʡ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʯʠʩʣʦ ʩʠʩʪʝʤʥʳʭ ʘʚʘʨʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʦ. ʇʨʦʚʝʜʝʥʥʳʡ 

ʘʥʘʣʠʟ ʚʩʝʭ ʢʨʫʧʥʝʡʰʠʭ ʘʚʘʨʠʡ ʚ ʤʠʨʝ (ʙʦʣʝʝ 30) ʚ ʧʝʨʠʦʜ ʩ 2004 ʛ. ʧʦ 2007 ʛ. ʧʦʟʚʦʣʠʣ 

ʥʘʮʠʦʥʘʣʴʥʳʤ ʢʦʤʠʩʩʠʷʤ ʦʧʨʝʜʝʣʠʪʴ ʢʨʫʛ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʵʪʠʭ ʘʚʘʨʠʡ: 

1) ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʢʨʘʪʥʳʝ 

ʧʦʚʨʝʞʜʝʥʠʷ ʠʟʦʣʷʮʠʠ; 

2) ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʨʘʟʨʫʰʝʥʠʷ ʠʟ-ʟʘ ʧʨʠʨʦʜʥʳʭ ʢʘʪʘʢʣʠʟʤʦʚ; 

3) ʥʘʣʦʞʝʥʠʝ ʩʫʨʦʚʳʭ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʥʝʜʦʩʪʘʪʢʘ ʘʢʪʠʚʥʦʡ ʠʣʠ ʨʝʘʢʪʠʚʥʦʡ 

ʤʦʱʥʦʩʪʠ; 

4) ʥʝʧʨʘʚʠʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ 

ʤʦʱʥʦʩʪʠ; 

5) ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʢʨʫʧʥʳʭ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʣʠʥʠʡ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 

ʧʣʘʥʦʚʦʤ ʦʪʢʣʶʯʝʥʠʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʣʠʥʠʡ. ɿʘʨʫʙʝʞʥʳʤʠ ʬʠʨʤʘʤʠ ʩ ʫʯʝʪʦʤ ʟʘʢʣʶʯʝʥʠʡ 

ʵʪʠʭ ʢʦʤʠʩʩʠʡ ʧʨʝʜʣʘʛʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦ 

ʩʥʠʞʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʩʪʝʤʥʳʭ ʘʚʘʨʠʡ: 

- ʧʦʚʳʰʝʥʠʝ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʦʧʪʠʤʠʟʘʮʠʠ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʝʪʠ, ʫʩʪʘʥʦʚʢʠ ʫʩʪʨʦʡʩʪʚ, ʧʦʪʨʝʙʣʷʶʱʠʭ ʠʣʠ ʛʝʥʝʨʠʨʫʶʱʠʭ ʨʝʘʢʪʠʚʥʫʶ 

ʤʦʱʥʦʩʪʴ; 

- ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʙʦʪʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʠ, 

ʚʢʣʶʯʘʷ ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʫʶ ʘʚʪʦʤʘʪʠʢʫ; 

- ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟʦʣʷʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʧʦʚʳʰʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʧʝʨʝʢʨʳʪʠʷ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʠʣʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʧʦʨ ʃʕʇ; 

- ʠʩʢʣʶʯʝʥʠʝ ʧʝʨʝʭʣʝʩʪʳʚʘʥʠʷ ʧʨʦʚʦʜʦʚ ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʣʠʥʠʷʭ. 

ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ɻʀʃ ʩʭʦʞʝ ʩ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ɺʃ. ɺʳʩʦʢʘʷ ʧʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ɻʀʃ (ʜʦ 2000 MɺA) ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʪʘʢʫʶ ʞʝ ʥʘ-ʛʨʫʟʢʫ, ʯʪʦ ʠ ɺʃ 

ʪʦʡ ʞʝ ʩʪʫʧʝʥʠ ʥʘʧʨʷʞʝʥʠʷ. 
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ʈʠʩʫʥʦʢ 1 ï ɸʢʪʠʚʥʳʝ ʧʦʪʝʨʠ ʚ ɻʀʃ, ɺʃ ʠ ʂʃ 

 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʦʪʝʨʴ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ɻʀʃ, ʪʦ ʦʥʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ, ʯʝʤ ʚ 

ʢʘʙʝʣʴʥʳʭ ʠ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʷʭ (ʨʠʩ. 10). ʇʨʠ ʵʪʦʤ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʥʠʯʪʦʞʥʦ 

ʤʘʣʳ. ʂʨʦʤʝ ʪʦʛʦ, ʙʣʘʛʦʜʘʨʷ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʝ, ʜʠʘʤʝʪʨ ʢʦʪʦʨʦʡ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ, 

ʯʝʤ ʫ ʢʘʙʝʣʷ, ʪʝʧʣʦʦʪʚʦʜ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʨʠʤʝʥʝʥʠʷ ɻʀʃ ʤʦʞʥʦ ʦʙʦʡʪʠʩʴ ʙʝʟ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ. 

ʍʦʪʷ ʦʙʝʩʧʝʯʝʥʠʝ ʪʨʝʙʫʝʤʦʡ ʥʘʜʝʞʥʦʩʪʠ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʟʘʜʘʯʝʡ, ʨʝʘʣʠʟʫʝʤʦʡ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʚ ʨʘʤʢʘʭ 

ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨ ʫʧʨʘʚʣʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʨʳʥʢʘʤʠ, ʧʦʜʛʦʪʦʚʢʫ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ, ʩʪʘʥʜʘʨʪʦʚ, 

ʜʠʨʝʢʪʠʚ, ʨʝʛʣʘʤʝʥʪʦʚ, ʨʦʣʴ ʬʦʨʤʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʥʘʜʝʞʥʦʩʪʴʶ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ.  

1. ʋʩʣʦʚʠʷ ʨʘʙʦʪʳ ʩʦʚʨʝʤʝʥʥʳʭ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʥʝʩʦʤʥʝʥʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ:  

- ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʧʝʨʝʜʘʚʘʝʤʦʡ ʤʦʱʥʦʩʪʠ; 

- ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʥʠʞʝʥʠʷ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʩʝʪʠ; 

- ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʢʦʤʧʘʢʪʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ; 

- ʩʦʮʠʘʣʴʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʠ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. 

2. ʆʩʥʦʚʦʡ ʧʦʚʳʰʝʥʠʷ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʫʩʪʨʦʡʩʪʚ FACTS, ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʫʧʨʘʚʣʝʥʠʷ, ʟʘʱʠʪʳ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ 

ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʨʝʞʠʤʝ on-line. 

3. ɺ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʷʭ ʠ ʩʠʩʪʝʤʘʭ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ 

FACTS, ʥʦ ʧʨʝʜʧʦʯʪʝʥʠʝ ʧʨʠ ʧʨʦʯʠʭ ʙʣʠʟʢʠʭ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ 

ʜʦʣʞʥʦ ʦʪʜʘʚʘʪʴʩʷ ʪʝʤ ʫʩʪʨʦʡʩʪʚʘʤ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʛʣʫʙʦʢʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ, ʚʳʩʦʢʦʛʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ, ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʦʪʦʢʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʱʥʦʩʪʠ, ʦʛʨʘʥʠʯʝʥʠʷ ʪʦʢʦʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ. 

4. ʉʝʛʦʜʥʷ ʦʩʚʦʝʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ FACTS, ʢʘʢ 

ʘʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʝ ʛʝʥʝʨʘʪʦʨʳ ʠ ʢʦʤʧʝʥʩʘʪʦʨʳ, ʉʊʂ, ʉʊɸʊʂʆʄ, ʫʧʨʘʚʣʷʝʤʳʝ 

ʰʫʥʪʠʨʫʶʱʠʝ ʨʝʘʢʪʦʨʳ. 

5. ʉʦʟʜʘʥʠʝ ʚʳʩʦʢʦʘʤʧʝʨʥʳʭ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʩʚʷʟʘʥʦ ʩ ʦʩʚʦʝʥʠʝʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʙʝʣʝʡ, ʦʛʨʘʥʠʯʠʪʝʣʝʡ ʪʦʢʘ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʷʚʣʝʥʠʝ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʩʚʝʨʭʧʨʦʚʦʜʠʤʦʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ ʨʝʘʣʠʟʦʚʘʥ ʨʷʜ 
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ʧʠʣʦʪʥʳʭ ʧʨʦʝʢʪʦʚ ɺʊʉʇ ʢʘʙʝʣʝʡ, ʘ ʥʘʯʘʣʦ ʤʘʩʩʦʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ɺʊʉʇ ʢʘʙʝʣʝʡ 

ʦʞʠʜʘʝʪʩʷ ʚ 2010ï2020 ʛʛ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʩʦʟʜʘʥʠʷ ʢʦʤʧʘʢʪʥʳʭ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ 

(ʥʘʨʷʜʫ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɺʊʉʇ ʫʩʪʨʦʡʩʪʚ) ʜʦʣʞʥʳ ʩʪʘʪʴ ʢʘʙʝʣʠ ʥʘ ʦʩʥʦʚʝ ʩʰʠʪʦʛʦ 

ʧʦʣʠʵʪʠʣʝʥʘ, ʢʦʤʧʘʢʪʥʳʝ ʚʦʟʜʫʰʥʳʝ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʥʦʛʦʛʨʘʥʥʳʭ ʦʧʦʨ, ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʧʦʣʠʤʝʨʥʳʭ ʠʟʦʣʷʪʦʨʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, 

ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʧʨʦʚʦʜʦʚ, ʩʪʦʣʙʦʚʳʭ ʦʛʨʘʥʠʯʠʪʝʣʝʡ ʥʘʧʨʷʞʝʥʠʷ, ʛʘʟʦʠʟʦʣʠʨʦʚʘʥʥʳʭ 

ʣʠʥʠʡ, ʧʦʣʥʦʩʪʴʶ ʛʝʨʤʝʪʠʟʠʨʦʚʘʥʥʳʭ ʧʦʞʘʨʦʙʝʟʦʧʘʩʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʧʦʜʩʪʘʥʮʠʡ ʥʘ ʥʘʧʨʷʞʝʥʠʝ ʦʪ 20 ʜʦ 330 ʢɺ ʧʦʜʟʝʤʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ. 

ʉʪʘʪʠʩʪʠʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʵʪʠ ʩʠʩʪʝʤʳ ʨʘʙʦʪʘʶʪ ʬʘʢʪʠʯʝʩʢʠ ʙʝʟ ʜʦʟʘʧʨʘʚʢʠ 

ʵʣʝʛʘʟʦʤ ʠ ʙʝʟ ʩʝʨʴʸʟʥʳʭ ʦʪʢʘʟʦʚ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ 

ʥʝʧʨʝʨʳʚʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʝʤʳʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʙʩʣʫʞʠʚʘʶʱʠʡ 

ʧʝʨʩʦʥʘʣ ʚʩʝʡ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʠ ʦʨʛʘʥʠʯʥʦʡ ʯʘʩʪʴʶ 

ɸʉʋ ʊʇ. ʀʥʬʦʨʤʘʮʠʷ ʦʪ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʩ ʪʝʢʫʱʠʤ 

ʩʦʩʪʦʷʥʠʝʤ ʛʘʟʦʚʦʡ ʠʟʦʣʷʮʠʠ ʚ ʯʘʩʪʠ ʧʦʢʘʟʘʥʠʡ ʧʣʦʪʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ 

ʵʣʝʛʘʟʘ. ʅʝʧʨʝʨʳʚʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʚʩʝʤʠ ʛʘʟʦʚʳʤʠ ʦʪʩʝʢʘʤʠ ɻʀʃ ʧʦʟʚʦʣʷʝʪ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦʪʝʨʠ ʛʘʟʘ ʚ (ʤʘʣʦʚʝʨʦʷʪʥʦʤ) ʩʣʫʯʘʝ ʫʪʝʯʢʠ ʛʘʟʘ ʟʘ ʩʯʸʪ ʦʙʥʘʨʫʞʝʥʠʷ 

ʜʘʥʥʦʡ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʥʘ ʩʘʤʦʤ ʨʘʥʥʝʤ ʵʪʘʧʝ. ɺ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʫʛʦʚʦʛʦ ʨʘʟʨʷʜʘ 

ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʟʚʦʣʷʝʪ ʥʝʤʝʜʣʝʥʥʦ ʦʙʥʘʨʫʞʠʪʴ ʝʛʦ ʤʝʩʪʦ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʦʙʝʩʧʝʯʠʪʴ ʙʳʩʪʨʳʡ ʨʝʤʦʥʪ ʚ ʤʝʩʪʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ. 
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ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʄɽʊʆɼʀʂʀ ɼʀɸɻʅʆʉʊʀʈʆɺɸʅʀʗ ʋʉʊʈʆʁʉʊɺ 

ʕʃɽʂʊʈʆʉʅɸɹɾɽʅʀʗ ɾɽʃɽɿʅʆɼʆʈʆɾʅʆɻʆ ʊʈɸʅʉʇʆʈʊɸ ʉ ʇʆʄʆʑʔʖ 

ɹɸʁɽʉʆɺʉʂʀʍ ʉɽʊɽʁ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʦʢʣʘʜʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʦʩʥʦʚʘʥʥʘʷ 

ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʙʘʡʝʩʦʚʩʢʠʭ ʩʝʪʝʡ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʦʪʢʘʟʦʚ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʩʦʟʜʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʩʠʩʪʝʤʳ, ʥʘ ʦʩʥʦʚʝ 

ʢʦʪʦʨʦʡ ʚʦʟʤʦʞʥʦ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʢʘʞʜʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʘ ʪʦʯʥʦʩʪʴ ʧʨʝʜʩʢʘʟʘʥʠʷ ʦʪʢʘʟʦʚ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 

51 

 

ʢ ʤʠʥʠʤʠʟʘʮʠʠ ʢʦʣʠʯʝʩʪʚʘ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʠ. 

ɺʦʩʧʦʣʥʠʪʴ ʥʝʜʦʩʪʘʪʦʢ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʙʘʡʝʩʦʚʩʢʠʭ ʩʝʪʝʡ ð 

ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʪʴ ʩʪʨʫʢʪʫʨʫ ʩʝʪʠ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʚʳʧʦʣʥʠʪʴ ʨʘʩʯʝʪ ʚʝʨʦʷʪʥʦʩʪʝʡ ʦʪʢʘʟʦʚ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʠʥʬʦʨʤʘʮʠʠ. 

ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ  ʙʘʡʝʩ ʞʝʣʽʣʝʨʽʥ ʧʘʡʜʘʣʘʥʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʪʝʤʽʨ ʞʦʣ 

ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʞװʡʝʩʽʤʝʥ ץʘʪʘʨ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʳש ʠʥʬʨʘײץʨʳʣʳʤʳʥ ʞʦʙʘʣʘʫ 

ᴅʜʽʩʪʝʤʝʩʽ  ץʘʨʘʩʪʳʨʳʣʘʜʳ.   ɾᴅʥʝ ʜʝ ʽʩʪʝʥ  ʰʳסʫ ʜᴅʣʜʽʛʽʥʝ ᴅʨʙʽʨ ʧʘʨʘʤʝʪʨʜʽש  ᴅʩʝʨʽʥ 

ʙʘסʘʣʘʫ ʥʝʛʽʟʽʥʜʝ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʞװʡʝʥʽש ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʽʥ ײץʨʫ ײʩʳʥʳʣʘʜʳ. 

ɼʠʘʛʥʦʩʪʠʢʘ ʤʘʢʩʠʤʘʣʜʳ ʪʠʽʤʜʽ ʙʦʣʫ װʰʽʥ ץʘʞʝʪʪʽ ʜᴅʣʜʽʢʪʽ  ʩʘץʪʘʡ ʦʪʳʨʳʧ, ʢʽʨʽʩ 

ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʩʘʥʳʥ ʘʟʘʡʪʫסʘ ײʤʪʳʣʫ ʢʝʨʝʢ. ɹʘʩʪʘʧץʳ ʜʝʨʝʢʪʝʨʜʽ ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʥʽש 

ʦʨʥʳʥ ʴʦʣʪʳʨʘʪʳʥ ɹʘʡʝʩ ʞʝʣʽʣʝʨʽʥʽש  ʘʨʪʳץʰʳʣʳסʳ- ʘץʧʘʨʘʪʪʳש ʞʦץʪʳסʳ ʤʝʥ 

ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽʥ ʳץʪʠʤʘʣʤʝʥ  ʝʩʝʧʪʝʡ  ʦʪʳʨʳʧ, ʩʘʨʘʧʪʘʤʘ ᴅʜʽʩʽʤʝʥ ʞʝʣʽʣʽʢ ײץʨʳʣʳʤʜʳ 

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʘ ʤסʦʶץ

ɸbstract. The report examines the technique of designing diagnostic system of 

infrastructure of electrical railways based on use of Bayesian networks for prediction of 

probabilities of failures. To achieve maximum effectiveness of diagnosis we should minimize the 

number of input parameters, while maintaining the required accuracy. It is proposed to create a 

mathematical model of the diagnostic system, that will allow to evaluate the influence of each 

parameter on the accuracy of prediction of failures. To compensate the lack of source data we 

can use the advantage of Bayesian networks - the opportunity to generate network structure by 

the method of expert evaluations. Generated Bayesian network will perform the failure 

probability calculation with limited information. 
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Keywords: catenary, reliability, diagnostics, Bayesian network 

 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʜʠʘʛʥʦʩʪʠʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʠʭ 

ʧʨʠʛʦʜʥʦʩʪʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʣʦʞʝʥʥʳʭ ʬʫʥʢʮʠʡ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʫʟʣʦʚ, ʪʨʝʙʫʶʱʠʭ 

ʨʝʤʦʥʪʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʪʢʘʟʦʚ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʕʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʜʠʘʛʥʦʩʪʠʢʠ ʜʦʣʞʥʘ ʧʦʟʚʦʣʷʪʴ ʚʳʧʦʣʥʷʪʴ ʦʙʩʣʫʞʠʚʘʥʠʝ çʧʦ 

ʩʦʩʪʦʷʥʠʶè, ʩʥʠʞʘʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʠ ʧʦʚʳʰʘʷ ʥʘʜʝʞʥʦʩʪʴ ʩʠʩʪʝʤʳ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʝʨʦʷʪʥʦʩʪʠ 

ʦʪʢʘʟʦʚ ʫʟʣʦʚ ʩʠʩʪʝʤʳ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʦʪʨʝʟʢʝ ʚʨʝʤʝʥʠ. ʂʘʯʝʩʪʚʦ ʨʘʙʦʪʳ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ  ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʵʬʬʝʢʪʫ, ʜʦʩʪʠʛʘʝʤʦʤʫ ʟʘ 

ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʩʪʦʷʥʥʳʡ ʨʦʩʪ ʨʘʩʭʦʜʦʚ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ 

ʪʦʢʦʩʲʝʤʘ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʚʳʭʦʜʦʚ ʠʟ ʩʪʨʦʷ ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʝʝ ʵʣʝʤʝʥʪʦʚ ʪʘʢ 

ʠ ʫʭʫʜʰʝʥʠʝ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʠʩʪʝʤʳ. ʉ ʨʦʩʪʦʤ ʩʢʦʨʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʘ 

ʫʯʘʩʪʢʝ ʩʪʘʥʦʚʠʪʩʷ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʨʝʛʣʘʤʝʥʪʘ 

ʠʥʩʧʝʢʮʠʦʥʥʳʭ ʧʦʝʟʜʦʢ ʠ ʦʙʭʦʜʦʚ, ʧʨʠʟʚʘʥʥʳʭ ʚʳʷʚʠʪʴ ʧʨʝʜʦʪʢʘʟʥʳʝ ʩʦʩʪʦʷʥʠʷ 

ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʟʘʜʘʯʘ ʫʪʦʯʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʧʝʨʝʯʥʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʠʥʪʝʨʚʘʣʦʚ ʠʭ ʠʟʤʝʨʝʥʠʷ. 

ʉʠʩʪʝʤʘ ʜʠʘʛʥʦʩʪʠʢʠ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʦʪʦʢ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ 

ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʧʦʢʘʟʘʥʠʡ ʜʘʪʯʠʢʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʦʙʲʝʢʪʝ, ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʤʦʪʨʦʚ ʠ 

ʠʟʤʝʨʝʥʠʡ ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʩʚʝʜʝʥʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʘ, ʪʘʢʠʭ ʢʘʢ 

ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ. 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʪʦʢʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ 

ʪʦʢʦʩʲʝʤʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʠʩʪʦʯʥʠʢʠ: 

ï ʛʨʘʬʠʢ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʠ ʥʦʤʝʥʢʣʘʪʫʨʘ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ; 

ï ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ; 

ï ʨʝʟʫʣʴʪʘʪʳ ʠʥʩʧʝʢʮʠʦʥʥʳʭ ʧʦʝʟʜʦʢ ɺʀʂʉ ʠ ʜʨʫʛʠʭ ʧʦʜʚʠʞʥʳʭ ʩʨʝʜʩʪʚ 

ʜʠʘʛʥʦʩʪʠʢʠ; 
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ï ʜʘʥʥʳʝ ʦ ʪʦʢʝ ʬʠʜʝʨʦʚ ʪʷʛʦʚʳʭ ʧʦʜʩʪʘʥʮʠʡ; 

ï ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʦʤʦʱʠ 

ʜʘʪʯʠʢʦʚ ʚʩʪʨʦʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ; 

ï ʩʚʝʜʝʥʠʷ ʦ ʜʘʪʝ ʠ ʦʙʲʝʤʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʫʟʣʦʚ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ. 

ʀʩʧʦʣʴʟʫʷ ʧʦʪʦʢ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʟʘʣʦʞʝʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʬʦʨʤʠʨʫʝʪ ʩʚʝʜʝʥʠʷ ʦ ʚʝʨʦʷʪʥʦʩʪʷʭ ʦʪʢʘʟʦʚ 

ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʫʟʣʦʚ ʠ ʧʦʜʩʠʩʪʝʤ ʦʙʲʝʢʪʘ  

ʆʧʨʝʜʝʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʝʨʝʯʥʷ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʥʝʪʨʠʚʠʘʣʴʥʦʡ ʟʘʜʘʯʝʡ [1], ʦʜʥʠʤ ʠʟ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʢʦʪʦʨʦʡ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʩʦʟʜʘʥʠʝ ʧʨʦʪʦʪʠʧʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʪʯʠʢʦʚ ʜʣʷ 

ʨʝʛʠʩʪʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʥʘʢʦʧʣʝʥʠʝʤ 

ʩʪʘʪʠʩʪʠʢʠ ʠʟʤʝʨʝʥʠʡ ʠ ʦʪʢʘʟʦʚ. ʅʘʢʦʧʣʝʥʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʦʪʢʘʟʦʚ ʧʦʟʚʦʣʠʪ ʚʳʧʦʣʥʠʪʴ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʠ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, 

ʠʟʤʝʨʝʥʠʝ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʠ ʩʦʟʜʘʥʠʠ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

ʥʘʢʦʧʣʝʥʠʷ ʩʪʘʪʠʩʪʠʢʠ ʦʪʢʘʟʦʚ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʜʣʠʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʣʝʪ. 

ɼʣʷ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʩʦʟʜʘʪʴ ʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʚʦʟʤʦʞʥʦ ʦʮʝʥʠʪʴ ʚʢʣʘʜ ʢʘʞʜʦʛʦ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʪʦʯʥʦʩʪʴ ʧʨʝʜʩʢʘʟʘʥʠʷ ʦʪʢʘʟʦʚ. 

ʇʦʩʢʦʣʴʢʫ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʷʚʣʷʶʪʩʷ 

ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʘ ʦʪʢʘʟʳ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʷʚʣʷʶʪʩʷ ʩʣʫʯʘʡʥʳʤʠ 

ʩʦʙʳʪʠʷʤʠ, ʧʦʜʭʦʜʷʱʠʤ ʪʠʧʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʙʫʜʝʪ ʙʘʡʝʩʦʚʩʢʘʷ ʩʝʪʴ. 

ɹʘʡʝʩʦʚʩʢʘʷ ʩʝʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʨʘʬʠʯʝʩʢʫʶ ʚʝʨʦʷʪʥʦʩʪʥʫʶ  ʤʦʜʝʣʴ, ʛʜʝ 

ʢʘʞʜʳʡ ʫʟʝʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ, ʘ ʩʚʷʟʠ ʤʝʞʜʫ ʫʟʣʘʤʠ ʧʦʢʘʟʳʚʘʶʪ 

ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʚʝʣʠʯʠʥʘʤʠ. 

ʉʫʱʝʩʪʚʫʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʙʘʡʝʩʦʚʩʢʠʭ ʩʝʪʝʡ ʜʣʷ 

ʧʨʝʜʩʢʘʟʘʥʠʷ ʦʪʢʘʟʦʚ ʫʩʪʨʦʡʩʪʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [2] ʠ ʣʠʥʠʡ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ [3], ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʚ ʜʠʘʛʥʦʩʪʠʢʝ. 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʭʦʜʥʦʛʦ ʚʝʢʪʦʨʘ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤ ʤʘʩʩʠʚ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, 

ʚʢʣʶʯʘʶʱʠʡ ʨʝʟʫʣʴʪʘʪʳ ʜʠʘʛʥʦʩʪʠʢʠ, ʩʣʫʯʘʠ ʦʪʢʘʟʦʚ ʠ ʩʪʦʠʤʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ. ʏʘʩʪʠʯʥʦ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʫʧʥʘ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʙʘʟ 

ʜʘʥʥʳʭ ʧʦ ʦʪʢʘʟʘʤ ʠ ʦʙʩʣʫʞʠʚʘʥʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʜʨʫʛʘʷ ʯʘʩʪʴ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ 

ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ.  

ɺʦʩʧʦʣʥʠʪʴ ʥʝʜʦʩʪʘʪʦʢ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʙʘʡʝʩʦʚʩʢʦʡ 

ʩʝʪʠ. ʀʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʪʴ ʩʪʨʫʢʪʫʨʫ ʩʚʷʟʝʡ ʤʝʞʜʫ ʫʟʣʘʤʠ ʩʝʪʠ ʧʨʠ ʧʦʤʦʱʠ 

ʤʝʪʦʜʘ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ [4]. ɻʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ 

ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʘʭ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʦʪʢʘʟʦʚ ʧʦʟʚʦʣʷʝʪ ʵʢʩʧʝʨʪʫ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʚʟʘʠʤʥʦʛʦ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʥʘ ʥʘʜʝʞʥʦʩʪʴ. ʅʘ ʨʠʩʫʥʢʝ 1 

ʧʨʝʜʩʪʘʚʣʝʥ ʰʘʙʣʦʥ ʙʘʡʝʩʦʚʩʢʦʡ ʩʝʪʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʛʦ ʩʪʨʦʠʪʩʷ ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ 

ʩʝʪʴ, ʚʢʣʶʯʘʶʱʘʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠ ʚʥʝʰʥʠʝ ʬʘʢʪʦʨʳ ʚʣʠʷʶʱʠʝ ʥʘ 

ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʢʘʟʦʚ. 

ʀʩʧʦʣʴʟʫʷ ʧʦʣʫʯʠʚʰʫʶʩʷ ʩʪʨʫʢʪʫʨʫ ʩʝʪʠ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʪʘʙʣʠʮʳ ʫʩʣʦʚʥʳʭ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʦʪʢʘʟʦʚ ʘ ʪʘʢʞʝ ʩʫʤʤʳ ʚʦʟʤʦʞʥʳʭ ʟʘʪʨʘʪ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ ʪʦʢʦʩʲʝʤʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʭʦʜʘ ʝʝ ʠʟ ʩʪʨʦʷ. ʈʝʰʘʷ ʦʙʨʘʪʥʫʶ 

ʟʘʜʘʯʫ, ʟʘʜʘʚʘʷ ʫʨʦʚʝʥʴ ʧʨʠʝʤʣʝʤʦʛʦ ʨʠʩʢʘ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚʝʢʪʦʨ ʥʝʦʙʭʦʜʠʤʳʭ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʦʧʨʝʜʝʣʷʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʘ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʝ ʧʨʠʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʜʠʘʛʥʦʩʪʠʢʠ ʥʦ ʧʦʟʚʦʣʠʪ 

ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʠ ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʪʦʢʦʩʲʝʤʘ. 
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ʂʆʄɹʀʅʀʈʆɺɸʅʅɸʗ ʉʀʉʊɽʄɸ ɸɺʊʆʅʆʄʅʆɻʆ ʕʅɽʈɻʆʉʅɸɹɾɽʅʀʗ 

                                                                                                       

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʘʚʪʦʥʦʤʥʦʛʦ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʚʘʨʠʘʥʪʳ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʟʘ ʩʯʝʪ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʦʣʥʝʯʥʳʭ ʠ ʚʝʪʨʦʚʳʭ ʩʪʘʥʮʠʡ ʥʘ ʧʨʠʤʝʨʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʤʘ 

ʩ ʘʚʪʦʥʦʤʥʳʤ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʝʤ. ʇʨʠʚʝʜʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʣʥʝʯʥʳʭ 

ʙʘʪʘʨʝʡ ʠ ʚʝʪʨʦʚʳʭ ʩʪʘʥʮʠʡ, ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʢʘʞʜʦʛʦ ʠʟ 

ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ. 

ɸbstract. In work the combined  system for independent power supply is offered. 

Variants of power supply of the population at the expense of photo-electric solar stations and 

wind stations on an example of the experimental house with independent power supply are 

considered. Comparative characteristics of solar panels and wind stations, pros and cons of each 

option.  

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ 

ʕʢʩʧʣʫʘʪʘʮʠʦʥ 

ʥʳʝ ʬʘʢʪʦʨʳ 

ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʬʘʢʪʦʨʳ 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ 

ɺʝʨʦʷʪʥʦʩʪʴ 

ʦʪʢʘʟʘ 

ɿʘʪʨʘʪʳ ʥʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 
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ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ ʜʝʨʙʝʩ ץʫʘʪ װʥʝʤʜʝʫ ʪװʨʽʥʽש ʘʨʘʣʘʩ ʞװʡʝʩʽ ײʩʳʥʳʣʘʜʳ. ʂװʥ 

ʞᴅʥʝ ʞʝʣ ʩʪʘʥʮʠʷʣʘʨʳ ʘʨץʳʣʳ   ʭʘʣʳץʪʳ ʵʣʝʢʪʨ ʢᴇʟʽʤʝʥ  ץʘʣʘʡ ʞʘʙʜʳץʪʘʫסʘ ʙʦʣʘʪʳʥʳʥ 

ʘʥʳץʪʘʫסʘ ʘʨʥʘʣסʘʥ ᴅʜʽʩʪʝʤʝʣʽʢ װʡʣʝʨʜʽש ʪװʨʣʝʨʽ ץʘʨʘʩʪʳʨʳʣסʘʥ. ʂװʥ ʙʘʪʘʨʝʷʣʘʨʳ ʤʝʥ 

ʞʝʣ ʩʪʘʥʮʠʷʣʘʨʳʥʳש ʩʘʣʳʩʪʳʨʤʘʣʳ ʩʠʧʘʪʪʘʤʘʩʳ ʞᴅʥʝ ʦʣʘʨʜʳש ʦש ,ʪʝʨʽʩ ʘʩʧʝʢʪʽʣʝʨʽ 

ʙʝʨʽʣʛʝʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʦʣʥʝʯʥʘʷ ʩʪʘʥʮʠʷ, ʚʝʪʨʦʚʘʷ ʩʪʘʥʮʠʷ, 

ʤʦʱʥʦʩʪʴ, ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ (ʛʠʙʨʠʜʥʳʝ) ʩʠʩʪʝʤʳ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʬʦʪʦʵʣʝʢʪʨʣʽ ʢװʥ ʟʘʫʳʪʳ, ʞʝʣ ʩʪʘʥʮʠʷʩʳ, ʵʣʝʢʪʨ, ʵʣʝʢʪʨ, ʘʨʘʣʘʩ 

(ʛʠʙʨʠʜʪʽ) ʞװʡʝʩʽ. 

Keywords:  photoelectric solar station, wind station, power, electricity, combined 

(hybrid) system. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʦʣʥʝʯʥʳʝ ʩʪʘʥʮʠʠ ʠ 

ʚʝʪʨʦʚʳʝ ʩʪʘʥʮʠʠ ʧʦʣʫʯʠʣʠ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʚ ʥʝʢʦʪʦʨʳʭ 

ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʜʦʩʪʠʛʥʫʪʳ ʟʘ ʧʦʩʣʝʜʥʠʝ 5-10 ʣʝʪ ʦʯʝʥʴ ʚʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʇʨʠ 

ʵʪʦʤ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʥʝʜʨʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʯʠʩʪʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʰʠʨʦʢʦʤʫ ʨʘʟʚʠʪʠʶ ʘʚʪʦʥʦʤʥʦʛʦ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ 

ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ [3].   

ɺʦʟʤʦʞʥʳʝ ʨʝʩʫʨʩʳ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʊʫʨʢʤʝʥʠʩʪʘʥʘ ʦʛʨʦʤʥʳʝ, ʪ.ʝ ʛʦʜʦʚʦʡ 

ʧʨʠʭʦʜ ʩʫʤʤʘʨʥʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘ ʚʩʶ ʧʣʦʱʘʜʴ ʊʫʨʢʤʝʥʠʩʪʘʥʘ ʩʦʩʪʘʚʣʷʝʪ 
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  ʢɺʪÅʯ [4].       

ʄʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʞʠʣʦʤ ʜʦʤʝ ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, 

ʧʦʩʪʨʦʝʥʥʦʡ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʊʫʨʢʤʝʥʠʩʪʘʥʘ (ʈʠʩ.1.), 

ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʢʦʪʦʨʦʡ ʧʨʠʚʦʜʠʪʩʷ ʚ ʨʘʙʦʪʝ[6]. ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʘʚʪʦʥʦʤʥʦʛʦ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʦʣʥʝʯʥʦʡ ʩʪʘʥʮʠʡ ʩ 

ʤʦʱʥʦʩʪʴʶ 2 ʢɺʪ ʠ ʠʟ ʚʝʪʨʦʚʦʡ ʩʪʘʥʮʠʠ ʩ ʤʦʱʥʦʩʪʴʶ 2 ʢɺʪ. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʦʣʥʝʯʥʦʡ ʩʪʘʥʮʠʠ  ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʙʦʪʘʭ [1,2]. ʊʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʪʨʦʚʦʡ ʩʪʘʥʮʠʠ L-2000 ʠ  ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʠʙʨʠʜʥʦʛʦ 

ʢʦʥʪʨʦʣʣʝʨʘ  (Wind/Solar Hybrid Controller)  ʧʦʢʘʟʘʥʳ ʥʘ ʪʘʙʣʠʮʘʭ  2 ʠ 3. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʞʠʣʦʡ ʜʦʤ ʨʘʩʧʦʣʦʞʝʥ ʚ ʛ. ʄʘʨʳ. ʇʨʝʜʧʦʣʘʛʘʝʤʳʝ ʤʝʩʷʮʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʨʫʛʣʳʡ ʛʦʜ,  ʘʚʪʦʥʦʤʥʳʡ ʨʝʞʠʤ, ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʞʝʜʥʝʚʥʦ ʠ 

ʢʨʫʛʣʦʩʫʪʦʯʥʦ, ʤʝʩʪʦ ʫʩʪʘʥʦʚʢʠ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ  ʥʘ ʢʨʳʰʝ ʜʦʤʘ ʩ  ʥʘʢʣʦʥʦʤ 36
0
, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʶʛ. ɾʠʣʦʡ ʜʦʤ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʵʪʘʞʝʡ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʞʝ ʨʘʟʤʝʰʝʥʳ 

ʘʢʢʫʤʫʣʷʪʦʨʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʨʝʟʝʨʚʥʦʛʦ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ. ɺʪʦʨʦʡ ʵʪʘʞ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 

ʢʦʤʥʘʪ, ʚʝʨʘʥʜʳ ʠ ʫʛʦʣʢʘ ʜʣʷ ʩʘʥ-ʪʝʭʥʠʢʠ. ʅʘ ʚʝʨʘʥʜʝ ʪʘʢʞʝ ʨʘʟʤʝʱʝʥʳ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʩʠʩʪʝʤʫ 

ʫʧʨʘʚʣʝʥʠʷ ʚʭʦʜʠʪʴ: ʩʦʣʥʝʯʥʳʝ ʤʦʜʫʣʠ(1), ʘʢʢʫʤʫʣʷʪʦʨʳ (12), ʢʦʥʪʨʦʣʣʝʨ LB01 (2), 

ʛʠʙʨʠʜʥʳʡ ʢʦʥʪʨʦʣʣʝʨ (3), ʢʦʤʧʴʶʪʝʨ (5), ʠʥʚʝʨʪʦʨʳ (5) ʠ (6), ʦʙʦʨʫʜʦʚʘʥʠʝ ʨʝʟʝʨʚʥʦʛʦ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ (4), ʧʦʪʨʝʙʠʪʝʣʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ (13,14,15) ʠ ʵʣʝʢʪʨʦʥʥʳʝ 

ʩʯʝʪʯʠʢʠ (8,9,10,11). ʕʣʝʢʪʨʦʥʥʳʡ ʩʯʝʪʯʠʢ (8) ʧʨʦʠʟʚʦʜʠʪʴ ʫʯʝʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʧʦʪʨʝʙʣʷʝʤʘʷ ʜʣʷ ʦʩʚʝʱʝʥʠʷ. ɼʣʷ ʦʩʚʝʱʝʥʠʷ ʞʠʣʦʛʦ ʜʦʤʘ ʠʩʧʦʣʴʟʦʚʘʥʳ LED ʣʘʤʧʳ ʠ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʣʘʤʧʳ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʞʝ ʧʦʜʢʣʶʯʝʥʳ 2 ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʣʘʤʧʳ ʩ 

ʤʦʱʥʦʩʪʴʶ 125 ɺʪ ʠ ʥʘ ʚʪʦʨʦʤ ʵʪʘʞʝ ʧʦʜʢʣʶʯʝʥʳ 8 LED ʣʘʤʧʳ ʩ ʤʦʱʥʦʩʪʴʶ 24 ɺʪ.  ɺ 

ʢʦʤʥʘʪʘʭ ʨʘʩʧʦʣʦʞʝʥʳ ʧʝʯʴ ʜʣʷ ʥʘʛʨʝʚʘ, ʪʝʣʝʚʠʟʦʨ, ʢʦʤʧʴʶʪʝʨ, ʭʦʣʦʜʠʣʴʥʠʢ ʠ 

ʢʦʥʜʠʮʠʦʥʝʨ. ʋʯʝʪ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʵʣʝʢʪʨʦʥʥʳʤ ʩʯʝʪʯʠʢʦʤ (9). ɺ 

ʟʠʤʥʝʝ ʚʨʝʤʷ ʚ ʩʣʫʯʘʝ ʥʝʭʚʘʪʢʠ  ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʨʝʟʝʨʚʥʦʛʦ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʠ ʫʯʝʪ ʵʥʝʨʛʠʠ ʧʦʣʫʯʘʤʘʷ ʦʪ ʨʝʟʝʨʚʥʦʛʦ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʴʩʷ  ʵʣʝʢʪʨʦʥʥʳʤ ʩʯʝʪʯʠʢʦʤ (10). ɺ ʣʝʪʥʝʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʠ 

ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʤʦʞʝʪ ʧʦʷʚʠʪʴʩʷ ʠʟʣʠʞʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ 

ʤʦʞʝʪ ʧʦʪʨʝʙʣʷʪʴʩʷ ʚʥʝʰʥʠʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ. ʋʯʝʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦʜʘʚʘʝʤʘʷ ʚʥʝʰʥʠʤ 

ʧʦʪʨʝʙʠʪʝʣʷʤ ʧʨʦʠʟʚʦʜʠʪʴʩʷ  ʵʣʝʢʪʨʦʥʥʳʤ ʩʯʝʪʯʠʢʦʤ (11). ʅʠʞʝ ʚ ʪʘʙʣʠʮʝ 1  ʧʨʠʚʝʜʝʥʳ 
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ʞʠʣʦʤ ʜʦʤʝ. 
 

 
 

ʈʠʩ.1 ï ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ  ʞʠʣʦʡ ʜʦʤ ʩ ʘʚʪʦʥʦʤʥʳʤ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʝʤ 

 

 ʊʘʙʣʠʮʘ 1 ï ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʦʙʳʪʦʚʳʭ ʧʨʠʙʦʨʦʚ 
 

  

 

  ʆʙʦʨʫʜʦʚʘʥʠʝ 

    

 

ʄʦʱʥʦʩʪʴ,ɺʪ 

 

 

ʂʦʣ 

ɺʨʝʤʷ ʨʘʙʦʪʳ ʚ 

ʪʝʯ. ʩʫʪʢʠ,ʯ 

 

ʇʦʪʨʝʙʣʷʝʤʘʷ 

ʵʥʝʨʛʠʷ ʚ ʪʝʯ. 

ʩʫʪʢʠ, ɺʪÅ ʯ. 

 

ʂʦʬʝʚʘʨʢʘ 800 1 0,2 160 

ʍʦʣʦʜʠʣʴʥʠʢ 300 1 0,25Å24 ʯ=6 ʯ 1800 

ʊʝʣʝʚʠʟʦʨ 250 1 4 1000 

LED ʣʘʤʧʳ 24 8 8Å4 ʯ=32 ʯ 768 

ʕʥʝʨʛʦʩʙʝʨʘʛʘʶʱʠʝ 
ʣʘʤʧʳ 

125 2 2Å0,5ʯ=1ʯ 125 

ʂʦʥʜʠʮʠʦʥʝʨ 950 1 5 4750 

ʉʠʩʪʝʤʘ ʩʧʫʪʥʠʢʦʚʦʛʦ 
ʪʝʣʝʚʠʜʝʥʠʷ 

30 1 4 120 

ʂʦʤʧʴʶʪʝʨ 500 1 2 1000 

ʄʠʢʨʦʚʦʣʴʥʦʚʘʷ ʧʝʯʴ 1000 1 0,5 500 

ʀʪʦʛʦ    4029   10223 

         

ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠ ʤʦʥʠʪʦʨʠʥʛ ʨʘʙʦʪʳ ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ. 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ  ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 8 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʥʝʣʷʭ ʠ  ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 4 ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʧʘʥʝʣʷʭ ʩʦʚʤʝʩʪʥʦ ʩ ʚʝʪʨʦʚʦʡ ʩʪʘʥʮʠʝʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʥʘʛʨʫʟʢʘʭ.   ʅʘ ʨʠʩʫʥʢʘʭ 3 ʠ 4 

ʧʦʢʘʟʘʥʳ ʠʟʤʝʥʝʥʠʝ ʤʦʱʥʦʩʪʠ ʠ ʪʦʢʘ ʥʘ ʚʳʭʦʜʝ ʧʨʠ ʙʝʟʚʝʪʨʝʥʥʦʡ ʩʦʣʥʝʯʥʦʡ ʧʦʛʦʜʝ.  

ʅʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʙʘʟʝ ʢʦʥʪʨʦʣʣʝʨʘ LB01. ʂʦʥʪʨʦʣʣʝʨ LB01 

ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦʚʝʩʪʠ ʤʦʥʠʪʦʨʠʥʛ ʨʘʙʦʪʳ 

ʩʦʣʥʝʯʥʦʡ ʩʪʘʥʮʠʠ.                                                                                                             
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ʊʘʙʣʠʮʘ 2 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʪʨʦʚʦʡ ʩʪʘʥʮʠʠ L-2000 
 

ʇ/ʥ ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ   ɿʥʘʯʝʥʠʝ ʠ ʝʜʠʥʠʮʘ 

ʠʟʤʝʨʝʥʠʷ 

1 ʅʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ 2000 ɺʪ 

2 ʅʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 96 ɺ 

3 ɼʠʘʤʝʪʨ ʚʝʪʨʦʢʦʣʝʩʘ 3,3 ʤ 

4 ʇʫʩʢʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʣʦʧʘʩʪʝʡ 3 ʤ/ʩ 

5 ʅʦʤʠʥʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʣʦʧʘʩʪʝʡ 10 ʤ/ʩ 

6 ʆʛʨʘʥʠʯʝʥʠʝ ʧʦ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʣʦʧʘʩʪʝʡ 45 ʤ/ʩ 

7 ɺʝʩʴ ʦʙʦʨʫʜʦʚʘʥʠʷ 48 ʢʛ 

8 ʂʦʣʠʯʝʩʪʚʦ ʣʦʧʘʩʪʝʡ 3 

9 ʈʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʪ -40
0
 C ʜʦ  80

0
 C 

 

 
 

ʈʠʩ.2 ï ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

 

 
ʈʠʩ.3 ï ʀʟʤʝʥʝʥʠʝ  ʤʦʱʥʦʩʪʠ ʥʘ ʚʳʭʦʜʝ ʧʨʠ ʙʝʟʚʝʪʨʝʥʥʦʡ ʩʦʣʥʝʯʥʦʡ ʧʦʛʦʜʝ 
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ʈʠʩ.4 ï ʀʟʤʝʥʝʥʠʝ ʪʦʢʘ ʥʘ ʚʳʭʦʜʝ ʧʨʠ ʙʝʟʚʝʪʨʝʥʥʦʡ ʩʦʣʥʝʯʥʦʡ ʧʦʛʦʜʝ 

 

ʊʘʙʣʠʮʘ 3 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʠʙʨʠʜʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ (Wind/Solar 

Hybrid Controller) 
 

ʇ/ʥ ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ɿʥʘʯʝʥʠʝ ʠ ʝʜʠʥʠʮʘ 

ʠʟʤʝʨʝʥʠʷ 

1 ʅʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʘʢʢʫʤʫʣʷʪʦʨʘ 48 ɺ 

2 ʅʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʚʝʪʨʦʚʦʡ ʩʪʘʥʮʠʠ 2000 ɺʪ 

3 ʅʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ 600 ɺʪ 

4 ʆʛʨʘʥʠʯʝʥʠʝ ʧʦ ʥʘʧʨʷʞʝʥʠʶ 58 ɺ 

5 ɿʥʘʯʝʥʠʝ ʪʦʢʘ ʦʪʢʣʶʯʘʱʠʡ ʚʝʪʨʦʚʫʶ ʩʪʘʥʮʠʶ 42 A 

 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʨʘʩʯʝʪ ʚʳʨʘʙʦʪʢʠ ʵʥʝʨʛʠʠ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʪʘʥʮʠʝʡ, ʘ ʪʘʢʞʝ ʚ ʭʦʜʝ ʠʩʧʳʪʘʥʠʡ ï ʩʨʘʚʥʝʥʠʝ ʩ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʟʣʠʯʥʳʝ ʚʨʝʤʝʥʘ ʛʦʜʘ. ʉʨʘʚʥʝʥʠʝ 

ʨʘʩʯʝʪʥʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣʦ ʭʦʨʦʰʫʶ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʦʚ ʚ ʣʝʪʥʠʡ 

ʧʦʣʫʛʦʜʠʝ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʠ ʩʥʠʞʝʥʠʝ ʪʦʯʥʦʩʪʠ ʚ ʟʠʤʥʠʡ 

ʧʦʣʫʛʦʜʠʝ.   

ʄʦʥʠʪʦʨʠʥʛ ʨʘʙʦʪʳ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ 

ʦ ʨʘʙʦʯʠʭ ʧʘʨʘʤʝʪʨʘʭ ʫʩʪʘʥʦʚʢʠ ʠ ʫʨʦʚʥʝ ʠʥʩʦʣʷʮʠʠ ʚ ʪʝʯʝʥʠʠ ʟʘʜʘʥʥʳʭ ʧʝʨʠʦʜʦʚ, 

ʥʘʢʘʧʣʠʚʘʪʴ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʧʦʣʫʯʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʩʦʣʥʝʯʥʳʭ ʩʪʘʥʮʠʡ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʦʪ ʨʘʩʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʢ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ. ʇʨʦʚʝʜʝʥʥʳʡ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʧʨʦʛʥʦʟ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʝʟʦʥʦʚ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʫʶ ʪʦʯʥʦʩʪʴ ʠ ʚʳʷʚʠʣ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʨʘʙʦʪʳ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʦʣʥʝʯʥʦʡ ʩʪʘʥʮʠʠ ʚ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʊʫʨʢʤʝʥʠʩʪʘʥʘ. 

ʇʦʩʢʦʣʴʢʫ ʧʠʢ ʨʘʙʦʪ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʫ ʩʦʣʥʝʯʥʳʭ ʠ ʚʝʪʨʦʚʳʭ 

ʩʪʘʥʮʠʡ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʚʨʝʤʷ ʩʫʪʦʢ ʠ ʛʦʜʘ, ʪʦ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʦʠʟʚʦʜʠʪ ʵʥʝʨʛʠʠ ʙʦʣʴʰʝ ʠ ʪʦʛʜʘ, ʢʦʛʜʘ ʵʪʦ ʦʯʝʥʴ ʥʝʦʙʭʦʜʠʤʦ. 
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ɺʳʚʦʜʳ:   
- ɺ ʫʩʣʦʚʠʷʭ ʊʫʨʢʤʝʥʠʩʪʘʥʘ, ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʥʦʤʥʦʛʦ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʥʘ ʙʘʟʝ 

ʩʦʣʥʝʯʥʳʭ ʠ ʚʝʪʨʦʚʳʭ ʩʪʘʥʮʠʡ. 

-  ɺ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʊʫʨʢʤʝʥʠʩʪʘʥʘ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʪʝʧʣʳʝ ʚʨʝʤʝʥʘ ʛʦʜʘ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʘʷ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʩʦʣʥʮʘ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʩʚʝʪʦʚʦʡ ʜʝʥʴ, 

ʚ ʪʦʞʝ ʚʨʝʤʷ   ʭʦʣʦʜʥʳʝ ʚʨʝʤʝʥʘ ʛʦʜʘ, ʥʘʦʙʦʨʦʪ, ʤʥʦʛʦ ʚʝʪʨʘ ʠ ʤʝʥʴʰʝ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ.   

-  ʆʧʪʠʤʘʣʴʥʳʡ ʫʛʦʣ ʥʘʢʣʦʥʘ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ ʢ ʛʦʨʠʟʦʥʪʫ ʜʣʷ ʛ. ʄʘʨʳ ʚ ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʝʪ 17
0
, ʘ ʜʣʷ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ ï 61

0
. ʇʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʫʛʣʝ ʥʘʢʣʦʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʣʥʝʯʥʦʡ ʧʘʥʝʣʠ ʦʧʪʠʤʘʣʴʥʳʤ ʫʛʣʦʤ ʷʚʣʷʝʪʩʷ 36
0
. 

- ɺ ʪʝʯʝʥʠʠ ʛʦʜʘ ʩ ʦʜʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ   ʩʦʣʥʝʯʥʦʡ ʧʘʥʝʣʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ   

326 ʢɺʪÅʯ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʩʦʣʥʝʯʥʦʡ ʧʘʥʝʣʠ. 

- ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʙʦʩʥʦʚʘʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʜʦʨʦʞʥʦʡ ʢʘʨʪʳ ʨʘʟʚʠʪʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ ʊʫʨʢʤʝʥʠʩʪʘʥʝ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʦʣʥʝʯʥʦʡ ʩʪʘʥʮʠʠ ʙʦʣʴʰʦʡ 

ʤʦʱʥʦʩʪʠ, ʩʦʩʪʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʜʣʷ ʵʪʦʡ ʩʪʘʥʮʠʠ.  
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ʂ ɺʆʇʈʆʉʋ ʆ ʇʆɺʓʐɽʅʀʀ ʕʅɽʈɻɽʊʀʏɽʉʂʆʁ ʕʌʌɽʂʊʀɺʅʆʉʊʀ 

ʕʅɽʈɻʆʉʀʉʊɽʄʓ ʊɸɼɾʀʂʀʉʊɸʅɸ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʢʘʞʜʘʷ ʨʘʟʚʠʚʘʶʱʘʷ ʩʪʨʘʥʘ ʦʧʨʝʜʝʣʷʝʪ ʩʚʦʸ 

ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠ ̫ʚ ʩʦʙʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʘʭ, ʠ ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʚ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ʧʦʣʥʦʩʪʴʶ 
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ʨʘʟʨʫʰʝʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʚʟʘʠʤʦʜʦʧʦʣʥʷʝʤʦʩʪʴ  ʠ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ, ʢʦʪʦʨʳʝ 

ʩʦʟʜʘʚʘʣʠʩʴ ʤʥʦʛʠʤʠ ʜʝʩʷʪʠʣʝʪʠʷʤʠ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ, ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʧʦʷʚʠʣʠʩʴ 

ʧʨʦʙʣʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʥʝʨʛʦʩʠʩʪʝʤʳ. 

ʊʝʨʨʠʪʦʨʠʷ ʩʪʨʘʥʳ ʥʝ ʨʘʩʧʦʣʘʛʘʝʪ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʦʜʥʘʢʦ 

ʊʘʜʞʠʢʠʩʪʘʥ ʦʙʣʘʜʘʝʪ ʦʛʨʦʤʥʳʤ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʧʦ ʢʦʪʦʨʦʤʫ 

ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʣʠʜʠʨʫʶʱʠʭ ʤʝʩʪ ʧʦ ʟʘʧʘʩʘʤ  ʛʠʜʨʦʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ 

ʪʨʝʙʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʷ ɺʀʕ, ʢʦʪʦʨʳʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʦʜʥʘ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʂʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯʥʳʭ ʜʥʝʡ ʠ ʦʙʲʝʤ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʪʝʯʝʥʠʝ 

ʛʦʜʘ, ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʤʘʣʳʭ ʨʝʢ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʚʳʰʘʶʪ 

ʦʙʲʝʤʳ ʧʦʪʨʝʙʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ʚ ʩʪʨʘʥʝ. ʕʪʦ  ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʤʘʩʰʪʘʙʥʦʛʦ 

ʚʦʚʣʝʯʝʥʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʵʥʝʨʛʝʪʠʢʠ  ʠ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ.  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʦ ʚʳʷʚʣʝʥʠʶ ʠ ʧʦʚʳʰʝʥʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 

ʫʣʫʯʰʝʥʠʶ ʨʘʙʦʪʳ ʵʥʝʨʛʦʩʠʩʪʝʤʳ  ʠ ʚʥʝʜʨʝʥʠʠ ɺʀʕ. 

ɸשʜʘʪʧʘ . ɹװʛʽʥʛʽ ʢװʥʜʝ, ᴅʨʙʽʨ ʜʘʤʳסʘʥ ʤʝʤʣʝʢʝʥ ʞʝʢʝ ץʳʟʳסʫʰʳʣʳץʪʘʨʳʤʝʥ 

ᴇʟʽʥʜʽʢ ʜʘʤʫ ʙʘסʳʪʪʳʨʳʥ ʘʥʳץʪʘʡʜʳ, ʩʦʥʳש ʽʰʽʥʜʝ, ʵʥʝʨʛʠʷ ʩʘʣʘʩʳʥʜʘ. ɹװʛʽʥʛʽ ʢװʥʜʝ, 

ʦʨʪʘʣʳץ ʘʟʠʷ ʘʡʤʘץʪʘʨʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʝʨ ʘʨʘʩʳʥʜʘסʳ ʢᴇʧʪʝʛʝʥ ʦʥʞʳʣʜʳץʪʘʨ ʥʝʛʽʟʽʥʜʝ 

 ,ʜʘʡʜʘסʥʜʘʡ ʞʘײʘʥ. ɹסʟʳʣײʪʳʨʫʣʘʨʳ ʤʝʥ ᴇʟʘʨʘ ʪᴅʫʝʣʜʽʣʽʢ ʙץʘʥ ʵʥʝʨʛʠʷ ʪʦʣʳץʘʣʳʧʪʘʩץ

ʊᴅʞʽʢʩʪʘʥʜʘ ʵʥʝʨʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢ ʞᴅʥʝ ʵʥʝʨʛʠʷ ʩʠʩʪʝʤʘʩʳʥʳש ʪʠʽʤʜʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʫ ʤᴅʩʝʣʝʩʽ ʧʘʡʜʘ ʙʦʣʜʳ. ɽʣʜʽש ʘʫʤʘסʳ ᴅʨ ʪװʨʣʽ ʵʥʝʨʛʠʷʣʳץ ʥʝʛʽʟʜʝʨ ʦʨʥʘʣʘʩʧʘסʘʥ, ʙʽʨʘץ 

ʊᴅʞʽʢʩʪʘʥ ʛʠʜʨʦʵʥʝʨʛʦʨʝʩʫʨʩ ʙʦʩʘʣץʳ ץʦʨʳʥʘʥ ʙʘʩʪʳ ʦʨʳʥ ʘʣʘʪʳʥ װʣʢʝʥ ʛʠʨʦʵʥʝʨʛʠʷʣʳץ 

ᴅʣʝʫʝʪʢʝ ʠʝ. ɹײʣ ʞʘסʜʘʡ ʵʥʝʨʛʠʷ ʪʠʽʤʜʽʣʽʛʽʥʽש ʘʨʪʫʳʥʳץ שʘʞʝʪʪʽʣʛʽʥ ʞᴅʥʝ ɺʀʕ-ʥʽש 

ʜʘʤʫʳʥ ʪʘʣʘʧ ʝʪʝʜʽ, ʙײʣ ײʣʪʪʳץ ʜʘʤʫʜʳש ʙʘסʳʪʳʥʳש ʙʽʨ ײץʨʳʣʳʤʳ ʨʝʪʽʥʜʝ 

 ,ʩʫʽװʳʣʳʤ ʢᴇʣʝʤʽ, ʞʳʣ ʙʦʡ ʪץʥʜʽʢ ʦװʩʘʥʳ ʞᴅʥʝ ʢ שʥʥʽװʢ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɸʰʳץ

ʦʨʪʘʞʳʣʜʳץ ʞʝʣ ʞʳʣʜʘʤʜʳסʳ ʤʝʥ ʘʟ ᴇʟʝʥ ʩʘʥʳ ʝʣʜʝʛʽ ʵʥʝʨʛʠʷʥʳץ שʦʣʜʘʥʳʣʫ ʢᴇʣʝʤʽʥ 

ʘʨʪʪʳʨʘʜʳ. ɹײʣ ʵʥʝʨʛʠʷ ʢᴇʟʜʝʨʽʥʽש ʘʫץʳʤʳʥ ץʘʪʳʩʪʳʨʫʳʥʘ, ʵʥʝʨʛʠʷʥʳץ שʘʣʳʧʪʳ 

ʜʘʤʫʳʥʘ ʞᴅʥʝ ʝʣʜʽש ʵʢʦʥʦʛʤʠʢʘʩʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄʘץʘʣʘʜʘ ʵʥʝʨʛʠʷ 

ʪʠʽʤʜʽʣʛʽʥʽש ʩʫʨʘץʪʘʨʳʥʳש ʘʥʳץʪʘʣʫʳ ʤʝʥ ʢᴇʪʝʨʽʣʫʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ, ʪʝʭʥʠʢʘʣʳץ ʞᴅʥʝ 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʤʝʭʘʥʠʟʤ, ʵʥʝʨʛʠʷ ʩʠʩʪʝʤʘ ʞײʤʳʩʳʥʳש ʞʘץʩʘʨʫʳ ʞᴅʥʝ ɺʀʕ ï ʛʝ ʝʥʛʽʟʽʣʫʽ 

 .ʘʥסʘʨʘʩʪʳʨʳʣץ

ɸbstract. In the modern world, each developing country determines its direction of 

development in its own interests, including in the energy sector. To date, the Central Asian 

region has completely destroyed the energy complementarity and interdependence between 

countries that have been created for many decades. In such conditions, Tajikistan faced problems 

of ensuring energy security and efficiency of the energy system. The country's territory does not 

have various types of energy sources, but Tajikistan has a huge hydropower potential, which 

holds the leading positions in the reserves of hydro-power resources in the world. This 

circumstance requires the need to improve energy efficiency and the development of renewable 

energy, which is considered as one of the components of national development directions. The 

number of sunny days and the amount of solar radiation coming in during the year, the average 

annual wind speed and the number of small rivers repeatedly increase the amount of energy 

consumed in the country. They provide an opportunity for large-scale involvement of renewable 

energy sources, for ensuring sustainable development of the country's energy and economy. 

The article examines the issues of identifying and improving energy efficiency, technical 

and technological mechanisms that contribute to improving the operation of the energy system 

and the introduction of renewable energy sources. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʥʝʨʛʦʩʠʩʪʝʤʘ, ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ 
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʠ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʚ ʩʬʝʨʝ ʵʥʝʨʛʝʪʠʢʠ 

ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. ʇʦʜ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʦʥʠʤʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, 

ʪ.ʝ. ʜʦʩʪʠʞʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʧʣʠʚʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ (ʊʕʈ) ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʝʤ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʢʠ ʠ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʦʙʣʶʜʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʥʷʪʠʷ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ï ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ ʝʛʦ ʚ ʦʜʠʥ ʨʷʜ ʩ ʠʥʥʦʚʘʮʠʷʤʠ ʠ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤʠ. ʈʘʟʥʠʮʫ ʤʝʞʜʫ ʧʦʥʷʪʠʝʤ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʡ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʝʩʣʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ - ʵʪʦ 

ʫʤʝʥʴʰʝʥʠʝ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʠʩʭʦʜʥʦʛʦ ʧʦʣʝʟʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʪʦʛʜʘ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ï ʵʪʦ ʫʚʝʣʠʯʝʥʠʝ ʧʦʣʝʟʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʠʩʭʦʜʥʳʭ 

ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ. 

ʇʦʥʷʪʠʝ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʠʤʳ ʪʝʭʥʠʯʝʩʢʠ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʳ, ʧʨʠʝʤʣʝʤʳ ʩ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʩʦʭʨʘʥʷʷ ʧʨʠʚʳʯʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ. ʕʪʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʙʳʣʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

(ʄʀʈʕʂ) ʆʆʅ ʝʱʝ  ʚ 1992 ʛʦʜʫ [2]. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ ʮʝʣʝʡ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʠʤ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʢ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʥʦʩʷʪʩʷ ʦʪʥʦʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʣʶʙʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʤ ʟʘʪʨʘʪʘʤ ʚʩʝʭ ʨʝʩʫʨʩʦʚ, ʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʣʝʟʥʦʡ ʨʘʙʦʪʦʡ, 

ʩʦʚʝʨʰʘʝʤʦʡ ʦʙʲʝʢʪʦʤ, ʩʠʩʪʝʤʦʡ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʪʨʘʪʘʭ. 

ɽʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʝʛʦʜʥʷʰʥʝʡ ʵʥʝʨʛʦʩʠʩʪʝʤʳ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʠ ʩʨʘʚʥʠʪʴ ʝʸ ʩ ʪʝʤ, ʯʪʦ ʙʳʣʦ 20-25 ʣʝʪ ʥʘʟʘʜ, ʪʦ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʦʩʪʠʛʥʫʪʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ɺ 90-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ, 

ʧʦʩʣʝ ʨʘʟʚʘʣʘ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ, ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʝ ʨʝʩʧʫʙʣʠʢʠ ʧʨʦʠʟʦʰʣʠ ʦʛʨʦʤʥʳʝ 

ʠʟʤʝʥʝʥʠʷ. ʇʦʩʪʝʧʝʥʥʦ ʫʭʫʜʰʠʣʦʩʴ ʩʦʩʪʦʷʥʠʝ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ ʩʠʩʪʝʤʳ ʠʟ-ʟʘ 

ʦʛʨʘʥʠʯʝʥʠʷ ʧʦʩʪʘʚʦʢ ʛʘʟʘ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʣʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʩʠʩʪʝʤʳ ʛʘʟʦʩʥʘʙʞʝʥʠʷ. 

ʇʦʵʪʘʧʥʦ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʢʦʪʝʣʴʥʳʝ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʣʥʦʤʫ ʦʛʨʘʥʠʯʝʥʠʶ ʜʦʩʪʫʧʘ 

ʞʠʪʝʣʝʡ ʩʪʨʘʥʳ ʢ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤʫ ʛʦʨʷʯʝʤʫ ʚʦʜʦ- ʠ ʪʝʧʣʦʩʥʘʙʞʝʥʠʶ. ɺ ʙʳʪʫ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʪʨʝʤʠʪʝʣʴʥʦ, ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʨʫʛʠʭ ʚʠʜʦʚ ʵʥʝʨʛʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. ʉʦ ʚʨʝʤʝʥʝʤ, ʚ 

ʵʥʝʨʛʦʩʠʩʪʝʤʝ ʙʳʣ ʚʚʝʜʝʥ  ʣʠʤʠʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ.  

ʅʦ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʧʨʦʮʝʩʩ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ ʚ ʨʝʩʧʫʙʣʠʢʝ, ʦʩʦʙʝʥʥʦ ʚ 

ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʫʣʫʯʰʠʣʩʷ. ɺ 2015 ʛʦʜʫ ʣʠʤʠʪ ʚʚʝʣʠ ʚʩʝʛʦ ʣʠʰʴ ʚ ʥʝʢʦʪʦʨʳʭ 

ʤʘʣʦʥʘʩʝʣʝʥʥʳʭ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʨʘʡʦʥʘʭ ʧʦ 4-6 ʯʘʩʦʚ ʚ ʩʫʪʢʠ, ʘ ʚ ʢʦʥʮʝ 2016 ʛʦʜʘ 

ʦʙʲʝʤ ʣʠʤʠʪʘ ʩʥʠʟʠʣʠ ʜʦ 2-3 ʯʘʩʦʚ ʚ ʩʫʪʢʠ ʥʘ ʧʝʨʠʦʜ ʜʚʫʭ ʤʝʩʷʮʝʚ. ɸ ʚ ʥʘʯʘʣʝ 2017 ʛʦʜʘ 

ʦʙʲʷʚʠʣʠ ʦ ʥʘʤʝʨʝʥʠʠ ʧʦʣʥʦʛʦ ʠʩʢʣʶʯʝʥʠʷ ʣʠʤʠʪʘ ʚ ʙʫʜʫʱʝʤ. ʊʝʭʥʠʯʝʩʢʠ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʝ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ 

ʩʦʩʪʘʚʣʷʶʪ 202 ʤʣʨʜ. ʢɺʪ*ʯ. ʆʜʥʘʢʦ ʠʟ ʵʪʠʭ ʟʘʧʘʩʦʚ ʥʘ ʩʝʛʦʜʥʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʩʝʛʦ ʣʠʰʴ 

5% ʦʪ ʦʙʱʠʭ ʛʠʜʨʦʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʩʪʨʘʥʳ. ʇʨʦʛʥʦʟʥʳʝ ʟʘʧʘʩʳ ʫʛʣʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʦ 

ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʮʝʥʠʚʘʶʪʩʷ ʧʨʠʤʝʨʥʦ ʚ 4,5 ʤʣʨʜ. ʪʦʥʥ, ʥʦ 

ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ ʚʳʩʦʢʦʛʦʨʴʷ. ʅʝʬʪʷʥʳʝ ʨʝʩʫʨʩʳ 

ʩʪʨʘʥʳ ʪʘʢʞʝ ʥʝʚʝʣʠʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ  ʩ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʆʜʥʘʢʦ ʚ 

ʩʪʨʘʥʝ ʩʫʱʝʩʪʚʫʶʪ ʠʜʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ. ʀʤʝʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʛʝʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʟʦʥʳ, ʥʘʯʠʥʘʷ ʦʪ ʞʘʨʢʠʭ ʧʫʩʪʳʥʴ ʜʦ 

ʦʛʨʦʤʥʳʭ ʣʝʜʥʠʢʦʚ. ʆʢʦʣʦ 93% ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʟʘʥʠʤʘʶʪ ʛʦʨʳ. ɺʩʝ ʵʪʠ 

ʫʩʣʦʚʠʷ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʳʪʘʥʠʷ ʫʩʪʘʥʦʚʦʢ ʠ ʫʩʪʨʦʡʩʪʚ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ. 

ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ, ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʧʳʪʦʤ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʚ ʩʬʝʨʝ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʥʝʨʛʦʩʠʩʪʝʤʳ. ʅʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʪʨʘʥʝ ʚʩʸ ʝʱʝ ʩʦʭʨʘʥʷʝʪʩʷ 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 

61 

 

ʜʝʬʠʮʠʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʦʙʲʝʤʝ ʦʢʦʣʦ 4ʤʣʨʜ.ʢɺʪ*ʯ. ɺ ʮʝʣʦʤ, ʨʝʩʧʫʙʣʠʢʘ ʠʩʧʳʪʳʚʘʝʪ 

ʪʨʫʜʥʦʩʪʠ ʠ ʜʝʬʠʮʠʪ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʝʪʠʢʠ [1].  

ʉ ʨʘʟʚʠʪʠʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʯʝʣʦʚʝʯʝʩʪʚʦ ʩʜʝʣʘʣʦ ʩʝʙʷ 

ʚʩʝʮʝʣʦ  ʟʘʚʠʩʠʤʳʤ ʦʪ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʙʳʪʦʚʦʡ ʩʝʢʪʦʨ 

ʩʪʨʘʥʳ ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ɽʩʣʠ 20-25 ʣʝʪ 

ʥʘʟʘʜ, ʚ ʩʪʨʘʥʝ ʧʦʪʨʝʙʠʪʝʣʝʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʦʩʥʦʚʥʦʤ ʙʳʣ ʧʨʦʤʳʰʣʝʥʥʳʡ ʩʝʢʪʦʨ, ʪʦ 

ʩʝʡʯʘʩ ʙʘʣʘʥʩ ʠʟʤʝʥʠʣʩʷ. ʆʥʘ ʨʘʩʭʦʜʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ, ʥʦ ʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. ʇʦʵʪʦʤʫ, ʠʤʝʥʥʦ ʚ ʙʳʪʦʚʦʤ 

ʩʝʢʪʦʨʝ ʩʢʨʳʪ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʠ ʠʤʝʥʥʦ ʟʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʣʘʜʠʪʴ ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʩʦ ʩʪʦʨʦʥʳ 

ʛʦʩʫʜʘʨʩʪʚʘ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʵʥʝʨʛʠʯʥʳʝ ʜʝʡʩʪʚʠʷ ʜʣʷ ʵʢʦʥʦʤʠʠ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʙʳʪʦʚʦʤ ʩʝʢʪʦʨʝ. ʈʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʧʨʦʛʨʘʤʤʳ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʫʩʪʘʨʝʚʰʝʛʦ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ 

ʠʣʠ ʟʘʤʝʥʳ ʠʭ ʥʘ ʥʦʚʳʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʚʠʜʳ. ʆʪ 2 ʥʦʷʙʨʷ 2011 ʛʦʜʘ ʙʳʣʦ ʧʨʠʥʷʪʦ 

ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʨʝʩʧʫʙʣʠʢʠ ʩʪʨʘʥʳ ʧʦʜ ˉ 551 çʇʨʦʛʨʘʤʤʘ ʧʦ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶè.  

ʅʝʩʤʦʪʨʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʠʦʨʠʪʝʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, 

ʜʦʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʀʕ ʚ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʠ ʩʪʨʘʥʳ (ʢʨʦʤʝ ʩʪʨʦʷʱʠʭʩʷ ɻʕʉ) ʷʚʣʷʝʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ. ɸʥʘʣʠʟ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʩʪʨʘʥʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʠʥʷʪʳ ʤʥʦʞʝʩʪʚʦ ʟʘʢʦʥʦʚ ʠ ʧʨʦʛʨʘʤʤ, ʢʘʩʘʶʱʠʭʩʷ ʩʝʢʪʦʨʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʀʕ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʅʦ ʦʥʠ, ʪʘʢ ʠ ʥʝ ʧʨʠʚʝʣʠ ʢ ʤʘʩʩʦʚʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɺʀʕ ʠ ʧʦʚʳʰʝʥʠʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ 

ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʤʘ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

 

ʊʘʙʣʠʮʘ 1 ï ʇʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʟʘ ʧʝʨʠʦʜ 2010-2014 ʛʛ. 

 

ʀʩʪʦʯʥʠʢ 

ʛʝʥʝʨʘʮʠʠ 

ɽʜʠʥʠʮʘ 

ʠʟʤʝʨʝʥʠʷ 
ɻʦʜʳ 

 ʤʣʥ.ʢɺʪ.ʯ 2010 2011  2012  2013  2014  

ɺʩʝʛʦ  ʤʣʥ.ʢɺʪ.ʯ  16431  16244  17072  17116  16474  

ɻʕʉ  ʤʣʥ.ʢɺʪ.ʯ  16400  16203  16936  17071,5 16312  

ʊʕʎ  ʤʣʥ.ʢɺʪ.ʯ  30,8  40,5  103,1  44,36  162,06  

ʠʤʧʦʨʪ  ʤʣʥ.ʢɺʪ.ʯ  4  6 11 20  10  

ʵʢʩʧʦʨʪ  ʤʣʥ.ʢɺʪ.ʯ  798,0  948,0  969,0  1000  1532  

 

ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʪʘʢʠʭ ʢʘʢ ʥʝʬʪʴ ʠ ʛʘʟ, ʊʘʜʞʠʢʠʩʪʘʥ ʠʤʧʦʨʪʠʨʫʝʪ 

ʠʟ ʩʦʩʝʜʥʠʭ ʠʣʠ ʜʘʣʴʥʠʭ ʩʪʨʘʥ. ʇʦʪʨʝʙʥʦʩʪʠ ʩʪʨʘʥʳ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʢʨʦʤʝ ʟʠʤʥʝʛʦ 

ʧʝʨʠʦʜʘ, ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʩʚʷʟʠ ʩ 

ʨʘʟʨʫʰʝʥʠʝʤ ʝʜʠʥʦʡ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʡ ʵʥʝʨʛʦʩʠʩʪʝʤʳ, ʦʙʲʝʤ ʧʦʩʪʘʚʦʢ ʠʤʧʦʨʪʘ 

ʫʤʝʥʴʰʠʣʩʷ ʠ ʦʙʨʘʟʦʚʘʣʩʷ ʜʝʬʠʮʠʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʦʙʲʝʤʦʤ ʙʦʣʝʝ 4 

ʤʣʨʜ.ʢɺʪ.ʯ. ʂʦʥʝʯʥʦ, ʥʝ ʚʩʷ ʚʳʨʘʙʘʪʳʚʘʝʤʘʷ ʵʥʝʨʛʠʷ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʢʦʥʝʯʥʳʝ ʥʫʞʜʳ. 

ʏʘʩʪʴ ʵʥʝʨʛʠʠ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʧʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʠ ʧʦʪʝʨʴ. ɸʥʘʣʠʟ ʦʙʲʝʤʘ 

ʨʘʩʭʦʜʦʚ ʵʥʝʨʛʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʢʦʣʦ 35-38% ʵʥʝʨʛʠʠ ʪʨʘʪʠʪʩʷ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʠ ʵʪʦʤ ʥʘ ʢʦʥʝʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 65% ʵʥʝʨʛʠʠ [4]. ɺ 

ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʦʙʲʝʤ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʚ ʧʝʨʠʦʜ 2008-2014 ʛʦʜʦʚ. 
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ʊʘʙʣʠʮʘ 2 ï ʆʙʲʝʤ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ ʦʪʨʘʩʣʝʡ ʊʘʜʞʠʢʠʩʪʘʥʘ ʥʘ ʧʝʨʠʦʜ 2008-

2014 ʛʛ. 
 

ɻʨʫʧʧʘ 

ʧʦʪʨʝʙʠʪʝʣʝʡ  

ɽʜʠʥʠʮʘ 

ʠʟʤʝʨʝʥʠʷ  

ɻʦʜʳ 

2008 2009 2010 2011 2012 2013 2014 

ʊɸʃʂʆ  ʤʣʥ.ʢɺʪ.ʯ  6282 7108 7223 7107,3 6365,2 6543,0 6340,6 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ  ʤʣʥ.ʢɺʪ.ʯ  7800 7000 7300 6300,32 6280,6 4500,8 4360,8 

ʄʘʰʠʥʥʦʝ 

ʦʨʦʱʝʥʠʝ  

ʤʣʥ.ʢɺʪ.ʯ  
1546 1677 1648,7 1521,14 1497,6 1539,5 1491,8 

ʉʝʣʴʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦ  

ʤʣʥ.ʢɺʪ.ʯ  
57,2 56,3 31,4 28 15,86 16,30 15,79 

ɹʶʜʞʝʪ  ʤʣʥ.ʢɺʪ.ʯ  426 410 478,2 480,23 420 431,7 418,3 

ɹʳʪʦʚʳʝ 

ʧʦʪʨʝʙʠʪʝʣʠ  

ʤʣʥ.ʢɺʪ.ʯ  
2441 2752 2904 3008,5 2718 2918,9 3003,8 

ɼʨʫʛʠʝ  ʤʣʥ.ʢɺʪ.ʯ  638 523 379,4 540,93 1052,9 1193,4 1347,2 

ʇʦʣʝʟʥʳʡ ʦʪʧʫʩʢ  ʤʣʥ.ʢɺʪ.ʯ  14110 14539 14401 13718 13808 14194 13755 

ʊʝʭʥʠʯʝʩʢʠʝ 

ʧʦʪʝʨʠ  

ʤʣʥ.ʢɺʪ.ʯ  
3048 2128 2340 2370 2486 2553,3 2895,2 

% 17,8 15,7 16,9 17,8 13,12 13,7 14,3 
 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʆʢʦʣʦ 50% ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʜʦʣʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʨʠʤʝʨʥʦ 10% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʪʨʘʥʩʧʦʨʪ, 11% - ʥʘ 

ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʤʘʰʠʥʥʦʝ ʦʨʦʰʝʥʠʝ, ʘ ʥʘ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʝ ʥʫʞʜʳ  ʦʢʦʣʦ 27-

30%, ʦʩʪʘʣʴʥʦʝ ʥʘ ʜʨʫʛʠʝ ʨʘʩʭʦʜʳ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 

ʩʦʢʨʘʪʠʣʦʩʴ ʧʦʯʪʠ ʚ 4 ʨʘʟʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʩ 90-ʤʠ ʛʦʜʘʤʠ, ʘ ʚ ʙʳʪʦʚʦʡ ʩʬʝʨʝ, ʥʘʦʙʦʨʦʪ, 

ʧʨʠʤʝʨʥʦ ʥʘ 20-25% ʫʚʝʣʠʯʠʣʩʷ ʦʙʲʝʤ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ. ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ 

ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʦʛʨʘʥʠʯʝʥʠʝ ʧʦʩʪʘʚʦʢ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠ 

ʜʦʨʦʛʦʚʠʟʥʘ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ɼʦʣʷ ʧʦʪʨʝʙʣʝʥʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ 

ʩʦʩʪʘʚʣʷʝʪ 5%, ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʝ ʧʦʪʨʝʙʠʪʝʣʠ- 16%, ʞʠʣʳʝ ʜʦʤʘ - 70%, ʙʶʜʞʝʪʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ - 11%. ʇʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʶʪʩʷ 

ɼʫʰʘʥʙʠʥʩʢʘʷ ʊʕʎ-1 ʠ ʊʕʎ-2, ʗʚʘʥʩʢʘʷ ʊʕʎ ʠ ʤʝʣʢʠʝ ʢʦʪʝʣʴʥʳʝ ʚ ʛ. ɼʫʰʘʥʙʝ, ʍʫʜʞʘʥʜ 

ʠ ʪ.ʜ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʤʠʨʦʚʘʷ ʧʨʘʢʪʠʢʘ, ʦʧʪʠʤʘʣʴʥʘʷ ʩʪʨʘʪʝʛʠʷ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ 

ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʥʝʩʢʦʣʴʢʠʭ 

ʵʪʘʧʦʚ, ʪʘʢʠʭ ʢʘʢ: 

- ʘʫʜʠʪ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʦʸʤʢʠʭ ʫʯʘʩʪʢʦʚ ʩʝʪʠ; 

 - ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʫʪʝʯʢʠ ʵʥʝʨʛʠʠ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ; 

- ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʳ; 

- ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʵʥʝʨʛʠʠ. 

ɽʩʣʠ ʠʟʫʯʠʪʴ ʚʩʝ ʵʪʠ ʵʪʘʧʳ ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʧʦʜʭʦʜʷʱʠʭ ʵʪʘʧʦʚ ʚ 

ʥʘʰʝʡ ʩʪʨʘʥʝ, ʪʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʘʧʧʘʨʘʪʦʚ,  ʪʝʧʣʦʥʘʢʦʧʠʪʝʣʝʡ, ʟʘʤʝʥʘ ʫʩʪʘʨʝʚʰʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪ.ʜ., 

ʪʦ ʤʦʞʥʦ ʩʵʢʦʥʦʤʠʪʴ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ  ʥʘ 30-40%. ʅʘʧʨʠʤʝʨ, ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʜʚʠʛʘʪʝʣʠ ʧʦʪʨʝʙʣʷʶʪ ʜʦ 70% ʚʩʝʡ ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ, ʘ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʯʘʩʪʦʪʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʘʩʠʥʭʨʦʥʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ, 

ʤʦʞʥʦ ʩʥʠʟʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ 30%. ɽʩʣʠ  ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʫʧʨʘʚʣʝʥʠʝ 

ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʦ ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʧʦʢʘʟʘʪʝʣʴ ʜʦ 50%. ʅʘ ʦʩʚʝʱʝʥʠʝ ʟʜʘʥʠʡ ʠ ʫʣʠʮ ʚ 

ʩʨʝʜʥʝʤ ʨʘʩʭʦʜʫʝʪʩʷ 20-40% ʵʥʝʨʛʠʠ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʜʘʪʯʠʢʦʚ ʧʨʠʩʫʪʩʪʚʠʷ, ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʜʠʤʤʝʨʦʚ, ʩʫʤʝʨʝʯʥʳʭ ʜʘʪʯʠʢʦʚ, 
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ʥʘʩʪʝʥʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʪʦʞʝ ʤʦʞʥʦ ʩʥʠʟʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ 

30-40%.  ʉʝʛʦʜʥʷ ʠʤʝʶʪʩʷ ʘʧʧʘʨʘʪʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʠʩʪʝʤʘʭ ʪʝʧʣʦ- ʠ 

ʭʣʘʜʦʩʥʘʙʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ, ʥʘʧʨʠʤʝʨ, ʪʝʧʣʦʚʳʝ 

ʥʘʩʦʩʳ. 

ʂʨʦʤʝ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʪʦ, ʯʪʦ ʦʢʦʣʦ 90% 

ʞʠʣʦʛʦ ʬʦʥʜʘ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʧʦʩʪʨʦʝʥʳ ʧʦ ʩʪʘʨʳʤ ʥʦʨʤʘʪʠʚʘʤ, ʝʱʝ ʚʦ ʚʨʝʤʝʥʘ 

ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ, ʩ ʫʯʝʪʦʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʪʦ ʚʨʝʤʷ ʫʩʣʦʚʠʡ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʠ ʠ 

ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʪʘʢʠʝ ʜʦʤʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ 

ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʪʦ ʜʣʷ ʩʪʨʘʥʳ ʘʢʪʫʘʣʴʥʦ ʥʝ ʪʦʣʴʢʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʜʦʤʦʚ, ʥʦ ʠ ʜʦʚʝʜʝʥʠʝ ʪʘʢʠʭ ʜʦʤʦʚ ʜʦ ʤʠʥʠʤʘʣʴʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʟʜʘʥʠʡ ʧʫʪʝʤ ʫʪʝʧʣʝʥʠʷ ʠʣʠ ʤʦʜʝʨʥʠʟʘʮʠʠ. ʂʦʤʧʣʝʢʩ 

ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ ʮʝʣʝʡ: 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʦʣʥʝʯʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʟʜʘʥʠʡ; 

- ʟʘʤʝʥʘ ʢʨʦʚʣʠ, ʫʪʝʧʣʝʥʠʝ ʰʚʦʚ, ʫʩʪʘʥʦʚʢʘ ʧʣʘʩʪʠʢʦʚʳʭ ʦʢʦʥ; 

- ʫʩʪʘʥʦʚʢʘ ʨʘʜʠʘʪʦʨʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩ ʨʝʛʫʣʷʪʦʨʦʤ ʦʪʜʘʯʠ ʪʝʧʣʘ; 

- ʟʘʤʝʥʘ ʣʘʤʧ ʚ ʧʦʜʲʝʟʜʘʭ ʥʘ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʩ ʜʘʪʯʠʢʘʤʠ ʩʚʝʪʘ;  

- ʫʩʪʘʥʦʚʢʘ ʩʦʣʥʝʯʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʜʣʷ ʧʦʜʦʛʨʝʚʘ ʚʦʜʳ ʠ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ ʜʣʷ  

 ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ; 

- ʚʥʝʜʨʝʥʠʝ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ ʚ ʞʠʣʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘʥʠʷʭ. 

ɺ ʩʝʣʴʩʢʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʩʝʢʪʦʨʝ ʵʥʝʨʛʦʸʤʢʠʤ ʦʩʪʘʸʪʩʷ ʩʠʩʪʝʤʘ ʤʘʰʠʥʥʦʛʦ 

ʦʨʦʰʝʥʠʷ ʧʦʩʝʚʦʚ. ɿʜʝʩʴ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ ʚ ʩʨʝʜʥʝʤ 1,5 

ʤʣʨʜ. ʢɺʪ.ʯ./ʛʦʜ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʠʟʥʦʰʝʥʳ ʥʘ 70-80% ʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. ɺ 

ʵʪʦʤ ʩʝʢʪʦʨʝ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ 

ʛʝʥʝʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʵʥʝʨʛʠʠ. ɺ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʧʣʦʤ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʳ, ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ, 

ʩʠʩʪʝʤʳ ʩʦʣʥʝʯʥʦʛʦ ʦʪʦʧʣʝʥʠʷ ʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʠʦʛʘʟʘ ʠ 

ʙʠʦʪʦʧʣʠʚʘ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʘʥʘʣʠʟʳ ʧʦ ʧʦʪʨʝʙʣʝʥʠʶ ʵʥʝʨʛʠʠ ʚ ʨʝʩʧʫʙʣʠʢʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʚ ʢʘʞʜʦʡ ʩʬʝʨʝ ʥʝʦʜʠʥʘʢʦʚʦʝ. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʠ ʦʧʳʪ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʤʠʨʘ, ʧʨʠʤʝʥʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʮʝʣʦʤ ʩʦʟʜʘʶʪ 

ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʠʠ, ʯʪʦ ʠ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʚʥʝʜʨʝʥʠʷ 

ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʫ ʥʘʰʝʡ ʩʪʨʘʥʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʥʝʨʛʦʩʠʩʪʝʤʳ 

ʩʪʨʘʥʳ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʠ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ. ʄʥʦʛʠʝ 

ʚʳʰʝ- ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, 

ʷʚʣʷʶʪʩʷ ʧʨʠʝʤʣʝʤʳʤʠ ʠ ʜʣʷ ʫʩʣʦʚʠʡ ʊʘʜʞʠʢʠʩʪʘʥʘ. ʊʦʣʴʢʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʘʜʝʞʥʦʡ ʠ 

ʵʬʬʝʢʪʠʚʥʦʡ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʨʘʚʠʣʴʥʳʝ ʧʫʪʠ 

ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ, ʫʯʠʪʳʚʘʷ ʧʨʘʢʪʠʢʫ ʠ ʦʧʳʪ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʤʠʨʘ ʧʦ ʨʝʰʝʥʠʶ ʪʘʢʠʭ 

ʧʨʦʙʣʝʤ.  
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ʀ.ʀ. ʀʩʣʦʤʦʚ
1 

1
ʍʫʜʞʘʥʜʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʀʥʩʪʠʪʫʪ ʪʘʜʞʠʢʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ 

ʘʢʘʜʝʤʠʢʘ ʄ.ʉ. ʆʩʠʤʠ, ʛ. ʍʫʜʞʘʥʜ, ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ, ilyos-friend@mail.ru 
1
ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ, ʛ. ʏʝʙʦʢʩʘʨʳ, ʏʫʚʘʰʩʢʘʷ 

ʈʝʩʧʫʙʣʠʢʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʉʍɽʄʓ ɻɽʅɽʈʀʈʆɺɸʅʀʗ ɺɽʊʈʆʋʉʊɸʅʆɺʂʀ ɼʃʗ ʕʃɽʂʊʈʆʉʅɸɹɾɽʅʀʗ 

ʉ ʄɽʍɸʅʀʏɽʉʂʀʄ ʀ ʄɸɻʅʀʊʅʓʄ ʈɽɼʋʂʊʆʈʆʄ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʪʨʠ ʚʠʜʘ ʩʭʝʤʳ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʵʥʝʨʛʠʠ 

ʚʝʪʨʦʫʩʪʘʥʦʚʢʘʤʠ ʩ ʪʠʨʠʩʪʦʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ ʥʘʧʨʷʞʝʥʠʡ, ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʣʘʥʝʪʘʨʥʳʤ 

ʨʝʜʫʢʪʦʨʦʤ ʠ ʤʘʛʥʠʪʥʳʤ ʨʝʜʫʢʪʦʨʦʤ, ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʳʭʦʜʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ɺʕʋ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʧʨʠʚʝʜʝʥʘ ʦʩʮʠʣʣʦʛʨʘʤʤʘ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʳʭʦʜʝ 

ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ ɺʕʋ ʩ ʪʠʨʠʩʪʦʨʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ, ʤʝʭʘʥʠʯʝʩʢʠʤ ʠ ʤʘʛʥʠʪʥʳʤ 

ʨʝʜʫʢʪʦʨʘʤʠ. 

ɸbstract. Three types of schemes for generating energy by wind turbines with a thyristor 

voltage regulator, a mechanical planetary reducer and a magnetic reducer are considered. Based 

on a mathematical model, the output electrical parameters of a wind turbine with various design 

features are analyzed. The oscillogram of the voltage at the output of a wind turbine with a 

thyristor regulator, Magnetic reducers. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʘ, ʤʘʛʥʠʪʥʳʝ ʨʝʜʫʢʪʦʨ, ʩʪʘʙʠʣʠʟʘʮʠʷ, 

ʩʠʥʭʨʦʥʥʘʷ ʨʘʙʦʪʘ, ʪʠʭʦʭʦʜʥʳʡ ʨʦʪʦʨ, ʙʳʩʪʨʦʭʦʜʥʳʡ ʨʦʪʦʨ, ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ, 

ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʤʝʭʘʥʠʯʝʩʢʠʡ ʨʝʜʫʢʪʦʨ, ʛʨʘʜʘʮʠʷ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ. 

Keywords: wind power, magnetic reduction gear, stabilization, synchronous operation, 

slow-speed rotor, high-speed rotor, frequency converter, control system, mechanical gearbox, 

and wind speed gradation. 

 

ɺʝʪʨʦʵʥʝʨʛʝʪʠʢʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʙʳʩʪʨʦʨʘʟʚʠʚʘʶʱʘʷʩʷ 

ʦʪʨʘʩʣʴʶ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʯʘʩʪʠ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʳ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠʟʤʝʥʷʶʪʩʷ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ 

ʚʩʝʭ ʩʬʝʨʘʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʢʘʢ ʘʚʪʦʥʦʤʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ. 

ʋʯʠʪʳʚʘʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚʩʝʛʦ ʟʝʤʥʦʛʦ ʰʘʨʘ ʫ ʤʥʦʛʠʭ ʩʪʨʘʥ ʠʤʝʝʪʩʷ 

ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ ʚʝʪʨʷʥʳʭ ʨʝʩʫʨʩʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ ʠʭ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʵʢʦʥʦʤʠʢʠ ʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʳʙʨʦʩʦʚ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʛʘʟʦʚ ʚ 

ʘʪʤʦʩʬʝʨʫ ʠ ʧʨʠ ʵʪʦʤ ʫʤʝʥʴʰʘʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʣʦʛʠʶ. ʂʨʦʤʝ ʪʦʛʦ 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʘʷ ʤʦʱʥʦʩʪʴ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʟʠʤʥʝʡ ʧʝʨʠʦʜ ʢʦʛʜʘ 

ʨʘʩʪʸʪ ʛʨʘʬʠʢ ʧʦʪʨʝʙʣʝʥʠʷ ʤʦʱʥʦʩʪʠ ʜʣʷ ʦʪʦʧʣʝʥʠʷ ʢʚʘʨʪʠʨ ʠ ʯʘʩʪʥʳʭ ʜʦʤʦʚ. 

ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʚʝʪʨʦʫʩʪʘʥʦʚʢʠ (ɺʕʋ) ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ 

ʩʪʘʙʠʣʠʟʘʮʠʡ ʚʳʭʦʜʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʠʩʪʦʯʥʠʢʘʤʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʡ. 

http://integross.net/nauchnye%202016
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ʉʫʱʝʩʪʚʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʚ (ɺɻ) 

ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʝʪʨʦʢʦʣʝʩʘ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚʝʪʨʘ, ʙʳʩʪʨʦʭʦʜʥʦʩʪʴ, ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʚʝʪʨʦʢʦʣʝʩʘ (ɺʂ) ʣʦʧʘʩʪʠ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʦʙʨʘʟʮʫ ʘʚʠʘʮʠʦʥʥʳʭ ʪʷʛʦʚʳʭ ʚʠʥʪʦʚ. 

ʄʦʱʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʦʛʦ ɺʕʋ ʧʨʷʤʦ ʩʚʷʟʘʥʘ ʩ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ ɺʂ.  

ɼʣʷ ʨʘʮʠʦʥʘʣʴʥʦʡ ʨʘʙʦʪʳ ɺʕʋ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ ʛʦʜʦʚʫʶ ʚʳʨʘʙʦʪʢʫ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚʥʝʜʨʝʥʠʝʤ ʥʦʚʳʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʢʦʤʧʦʥʦʚʦʯʥʳʭ 

ʨʝʰʝʥʠʡ. 

ɹʦʣʴʰʠʥʩʪʚʦ ɺʕʋ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʘʙʦʪʘʶʪ ʢʘʢ ʘʚʪʦʥʦʤʥʳʝ ʠʩʪʦʯʥʠʢʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʧʨʠʸʤʥʠʢʦʚ ʧʦʜʢʣʶʯʸʥʥʳʭ ʢ ʟʘʞʠʤʘʤ ɺɻ.  
 

ʉɻɼʉ

ɼʊ ɼʅ

ʈʉ ʉʀʌʋ

ɺʝʪʝʨ V/c

ʉʝʪɹ ~U

ʊʈʅ ʅʘʛʨʫʟʢʘ

ʈ

ɸɼ

ɸ

ɺ

ʉ

ʂ
ʉʈɿ

ʅʉ
 

 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ɺʕʋ ʩ ʪʠʨʠʩʪʦʨʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ 

ʥʘʧʨʷʞʝʥʠʷ 
 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ɺʕʋ ʩ ʪʠʨʠʩʪʦʨʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ 

ʥʘʧʨʷʞʝʥʠʷ (ʊʈʅ) ʨʠʩ.1 ʩʦʩʪʦʠʪ ʠʟ ʧʨʠʸʤʥʠʢʦʚ ʵʥʝʨʛʠʠ ʜʚʫʭ ʪʠʧʦʚ. ʇʝʨʚʳʡ-ʙʳʪʦʚʦʡ 

ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʴ ʥʝʢʨʠʪʠʯʥʳʡ ʢ ʬʦʨʤʘʤ ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʦʢʘ ʥʘ ʦʩʥʦʚʝ ʨʝʟʠʩʪʦʨʥʳʭ 

ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʢʣʶʯʝʥʳ ʢ ʚʳʭʦʜʥʳʤ ʟʘʞʠʤʘʤ ʊʈʅ, ʚʪʦʨʦʡ-

ʙʳʪʦʚʦʝ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʚʠʜʝ ʥʘʩʦʩʥʦʛʦ ʠʣʠ ʚʝʥʪʝʣʷʪʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʭʝʤʝ ʩʠʩʪʝʤʘ ʠʤʧʫʣʴʩʥʦ-ʬʘʟʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʉʀʌʋ) 

ʧʦʣʫʯʘʝʪ ʩʠʛʥʘʣ ʦʪ ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ (ʈʉ), ʜʘʪʯʠʢʘ ʪʦʢʘ (ɼʊ) ʠ ʥʘʧʨʷʞʝʥʠʷ (ɼʅ). 

ɸʥʘʣʠʟʠʨʫʷ ʩʠʛʥʘʣʳ ʉʀʌʋ ʟʘʜʘʸʪ ʩʠʛʥʘʣ ʥʘ ʪʠʨʠʩʪʦʨʘʤ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʚʳʭʦʜʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʉɻ ʜʣʷ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ ʥʘ ʥʘʩʦʩʥʫʶ ʩʪʘʥʮʠʶ [1]. 

ʅʘ ʚʳʭʦʜʥʳʭ ʟʘʞʠʤʘʭ (ʉɻ) ʠʟ ʟʘ ʯʘʩʪʳʭ ʧʝʨʝʢʣʶʯʝʥʠʡ ʪʠʨʠʩʪʦʨʦʚ ʟʘ ʩʯʸʪ 

ʠʟʤʝʥʝʥʠʷ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ɺʂ ʬʦʨʤʘ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʪʦʢʘ ʥʝ ʚʩʝʛʜʘ ʦʪʚʝʯʘʝʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʢʘʯʝʩʪʚʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʡ. ʇʨʠ ʨʝʟʢʠʭ ʠʟʤʝʥʝʥʠʷʭ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ (ʨʠʩ 2ʘ) 

ʥʘ ʟʘʞʠʤʘʭ ɸɼ ʧʨʦʠʩʭʦʜʷʪ ʨʝʟʢʠʝ ʧʨʦʚʘʣʳ ʥʘ ʚʳʭʦʜʝ ʊʈʅ ʟʘ ʩʯʸʪ ʧʝʨʝʢʣʶʯʝʥʠʷ 

ʪʠʨʠʩʪʦʨʦʚ ʥʦ ʧʨʠ ʵʪʦʤ ʬʦʨʤʘ ʪʦʢʘ ɸɼ ʙʣʠʟʢʦ ʢ ʩʠʥʫʩʦʠʜʘʣʴʥʦʡ (ʨʠʩ 2ʙ). 

ʊʘʢʘʷ ʩʭʝʤʘ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʨʘʙʦʪʘʝʪ ʢʘʢ ʘʚʪʦʥʦʤʥʳʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʜʣʷ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʝ ʢʨʠʪʠʯʥʳʤ ʢ ʢʘʯʝʩʪʚʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʪʘʢʦʡ ʩʭʝʤʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʵʣʝʢʪʨʦʧʨʠʸʤʥʠʢʦʚ ʪʘʢʠʭ, ʢʘʢ ʦʩʚʝʪʠʪʝʣʴʥʳʝ 

ʠ ʵʣʝʢʪʨʦʥʥʳʝ ʧʨʠʙʦʨʳ, ʥʝʚʦʟʤʦʞʥʦ ʟʘ ʩʯʸʪ ʨʝʟʢʠʭ ʧʨʦʚʘʣʦʚ ʥʘʧʨʷʞʝʥʠʷ. ʊʘʢʦʝ ʷʚʣʝʥʠʷ 

ʧʨʠʚʦʜʠʪ ʢ ʤʦʤʝʥʪʘʣʴʥʦʤʫ ʩʛʦʨʘʥʠʶ ʠʣʠ ʚʳʭʦʜʫ ʠʟ ʩʪʨʦʷ ʵʣʝʢʪʨʦʥʥʳʭ, ʦʩʚʝʪʠʪʝʣʴʥʳʭ ʠ 

ʙʳʪʦʚʳʭ ʵʣʝʢʪʨʦʧʨʠʸʤʥʠʢʦʚ. 
 

  
ʘ) ʙ) 

 

ʈʠʩʫʥʦʢ 2 ï ʆʩʮʠʣʣʦʛʨʘʤʤʘ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʟʘʞʠʤʘʭ ʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ɺʕʋ ʩ ʄʇʈ 
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ɼʨʫʛʦʡ ʩʧʦʩʦʙʦʤ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ɺʕʋ 

ʷʚʣʷʝʪʩʷ ʧʣʘʚʥʦʝ ʩʪʫʧʝʥʯʘʪʦʝ ʠʟʤʝʥʝʥʠʝ ʠ ʩʪʘʙʠʣʠʟʘʮʠʷ ʫʛʦʣʦʚʥʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ 

ɺɻ ʟʘ ʩʯʸʪ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʝʜʫʢʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʣʘʥʝʪʘʨʥʳʭ 

ʨʝʜʫʢʪʦʨʦʚ (ʄʇʈ) ʢʘʢ ʫ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ʘʚʪʦʤʦʙʠʣʝʡ. 

ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʜʘʥʥʦʡ ʩʭʝʤʳ ʷʚʣʷʝʪʩʷ ʄʇʈ ʢʦʪʦʨʦʝ ʚʳʧʦʣʥʷʝʪ ʜʚʝ ʦʩʥʦʚʥʳʭ 

ʬʫʥʢʮʠʠ: ʧʝʨʚʦʝ ʧʦʚʳʰʝʥʠʷ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ, ʚʪʦʨʦʝ ʩʪʘʙʠʣʠʟʘʮʠʷ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ 

ʨʦʪʦʨʘ ɺɻ.  
 

ɺʝʪʝʨ V/c

ʉɻ

ʉʉ

ʉ

ɸ

ɺ

ʉ

ʄʝʭʘʥʠʯʝʩʢʠʡ 

ʧʣʘʥʝʪʘʨʥʳʡ 

ʨʝʜʫʢʪʦʨ

ɸʩʠʥʭʨʦʥʥʳʡ 

ʛʝʥʝʨʘʪʦʨ

ʂʦʥʜʝʥʩʘʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ ʜʣʷ 

ʢʦʤʧʝʥʩʘʮʠʠ ʨʝʘʢʪʠʚʥʦʡ 

ʤʦʱʥʦʩʪʠ

ʇʦʚʳʰʘʶʱʠʡ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨ
ʂ1

ʄʝʭʘʥʠʯʝʩʢʠʡ

ʧʝʨʝʢʣʶʯʘʶʱʠʡ 

ʫʩʪʨʦʡʩʪʚʦ

ɼʘʪʯʠʢ 

ʩʢʦʨʦʩʪʠ

Ý1=var Ý2=const

ɼʘʪʯʠʢ 

ʩʢʦʨʦʩʪʠ

 
 

ʈʠʩʫʥʦʢ 3 ï ʉʭʝʤʘ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ɺʕʋ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʣʘʥʝʪʘʨʥʳʤ ʨʝʜʫʢʪʦʨʦʤ  
 

ʅʘ ʨʠʩ. 3 ʧʦʢʘʟʘʥʦ ʩʭʝʤʘ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ɺʕʋ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʧʣʘʥʝʪʘʨʥʳʤ ʨʝʜʫʢʪʦʨʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʨʝʜʫʢʮʠʠ.  

ʇʨʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʠ ʧʝʨʝʢʣʶʯʝʥʠʷ ʰʝʩʪʝʨʥʠ ʚ ʄʇʈ ʧʨʦʠʩʭʦʜʠʪ ʩʢʘʯʦʢ ʠ ʧʝʨʝʧʘʜ 

ʩʢʦʨʦʩʪʠ ʉɻ. ɿʘ ʩʯʸʪ ʩʢʘʯʢʦʚ ʠ ʧʨʦʚʘʣʦʚ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʘʣʘ ʉɻ ʥʘ ʟʘʞʠʤʘʭ ʉɻ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ ʧʘʜʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ (ʨʠʩ. 2ʘ), ʯʪʦ ʥʝ 

ʜʦʧʫʩʪʠʤʦ ʜʣʷ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʧʨʠʸʤʥʠʢʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʊʘʢʠʝ ʩʭʝʤʳ 

ʛʝʥʝʨʠʨʦʚʘʥʠʷ ɺʕʋ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʬʝʨʤ, ʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʢ ʥʝʢʨʠʪʠʯʥʳʭ ʧʨʠʸʤʥʠʢʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʜʫʛʦʚʳʭ ʧʝʯʝʡ, 

ʨʝʟʠʩʪʦʨʥʳʭ ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʜʨʦʙʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʨʦʤʧʨʝʜʧʨʠʷʪʠʡ. 
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ʈʠʩʫʥʦʢ 3 ï ʉʭʝʤʘ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ɺʕʋ ʩ ʤʘʛʥʠʪʥʳʤ ʨʝʜʫʢʪʦʨʦʤ 
 

ʆʩʥʦʚʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʜʘʥʥʦʡ ʩʭʝʤʳ ʷʚʣʷʝʪʩʷ ʄʈ. ʄʈ ʠʤʝʝʪ ʜʚʘ ʨʦʪʦʨʘ: 

ʧʝʨʚʳʡ ʪʠʭʦʭʦʜʥʳʡ ʨʦʪʦʨ 1 ʩʦʝʜʠʥʸʥ ʩ ɺʂ, ʚʪʦʨʦʡ ʙʳʩʪʨʦʭʦʜʥʳʡ ʨʦʪʦʨ 2 ʩʦʝʜʠʥʸʥ ʩ 

ʚʘʣʦʤ ɺɻ. ʂ ʩʪʘʪʦʨʫ 3 ʄʈ ʧʦʜʢʣʶʯʸʥ ʩʪʘʪʠʯʝʩʢʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ (ʇʏ) ʜʣʷ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʫʛʣʦʚʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʪʘʪʦʨʘ ʄʈ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʳʭʦʜʥʦʛʦ ʚʘʣʘ (ʙʳʩʪʨʦʭʦʜʥʳʡ ʚʘʣ) [2,3,4]. 

ɺʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʜʘʪʯʠʢʠ ʩʢʦʨʦʩʪʠ (ɼʉ), ʢʦʪʦʨʦʝ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʚʘʣʘʭ 

ʨʦʪʦʨʦʚ ʬʦʨʤʠʨʫʶʪ ʩʠʛʥʘʣ ʥʘ ʚʭʦʜʝ ʇʏ. ʉ ʫʯʸʪʦʤ ʩʠʛʥʘʣʦʚ ɼʉ, ʇʏ ʠʟʤʝʥʷʝʪ ʫʛʣʦʚʫʶ 

ʯʘʩʪʦʪʫ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʬʘʟ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ.  

 ʇʨʠʚʝʜʸʥʥʘʷ ʩʭʝʤʝ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ɺʕʋ ʩ ʤʘʛʥʠʪʥʳʤ ʨʝʜʫʢʪʦʨʦʤ (ʨʠʩ 3) ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ ʘʚʪʦʥʦʤʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʧʠʪʘʥʠʷ ʜʣʷ ʣʶʙʳʭ ʪʠʧʦʚ ʧʨʠʸʤʥʠʢʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʚʢʣʶʯʘʷ ʦʩʚʝʪʠʪʝʣʴʥʳʝ ʠ 

ʵʣʝʢʪʨʦʥʥʳʝ ʧʨʠʙʦʨʳ. 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 
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ʘ) ʙ) 

 

ʈʠʩʫʥʦʢ 4 ï ʆʩʮʠʣʣʦʛʨʘʤʤʘ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʟʘʞʠʤʘʭ ʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ɺʕʋ ʩ ʄʈ 

 

ʅʘ ʨʠʩʫʥʢʝ 4ʘ ʦʩʮʠʣʣʦʛʨʘʤʤʘ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʳʭʦʜʥʳʭ ʟʘʞʠʤʘʭ ɺɻ ʧʦʢʘʟʳʚʘʝʪ 

ʨʝʟʢʠʝ ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʠʟ-ʟʘ ʧʝʨʝʢʣʶʯʝʥʠʷ ʰʝʩʪʝʨʸʥ ʄʇʈ ʚʦ ʚʨʝʤʷ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʘʣʘ ɺɻ ʟʘ ʩʯʸʪ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʥʘ ʣʦʧʘʩʪʷʭ ɺʂ. ʅʘ ʨʠʩʫʥʢʝ 

4ʙ ʧʦʢʘʟʘʥʳ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʬʦʨʤ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʳʭʦʜʥʳʭ ʟʘʞʠʤʘʭ 

ɺɻ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʩ ʫʯʸʪʦʤ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʥʘ ʣʦʧʘʩʪʷʭ ɺʂ ʙʣʘʛʦʜʘʨʷ 

ʪʨʘʥʩʤʠʩʩʠʦʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʄʈ ʩ ʇʏ. 

ɺʳʚʦʜʳ: 

1. ɺ ʢʘʯʝʩʪʚʝ ʘʚʪʦʥʦʤʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʜʣʷ ʵʣʝʢʪʨʦʥʥʳʭ ʠ 

ʦʩʚʝʪʠʪʝʣʴʥʳʭ ʧʨʠʸʤʥʠʢʦʚ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʠʪʴ ʩʭʝʤʫ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ɺʕʋ ʩ ʊʈʅ. 

ʉʭʝʤʫ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ɺʕʋ ʩ ʊʈʅ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʠʪʴ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʤʝʣʢʠʤ ʧʝʨʝʧʘʜʦʤ ʥʘʧʨʷʞʝʥʠʡ. 

2. ɸʥʘʣʠʟ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʭʝʤʳ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ɺʕʋ ʩ ʄʇʈ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ 

ʧʝʨʝʢʣʶʯʝʥʠʠ ʰʝʩʪʝʨʸʥ ʄʇʈ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠ ʧʦʚʳʰʝʥʠʷ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ɺɻ, 

ʬʦʨʤʘ ʩʠʥʫʩʦʠʜʘʣʴʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʟʘʞʠʤʘʭ ɺɻ ʥʝ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʢʘʯʝʩʪʚʫ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʦʵʪʦʤʫ ʪʘʢʫʶ ʩʭʝʤʫ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʢ 

ʦʙʦʛʨʝʚʘʪʝʣʴʥʳʤ ʧʨʠʸʤʥʠʢʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. 

3. ʂʦʥʩʪʨʫʢʮʠʷ ʄʈ ʥʝ ʪʦʣʴʢʦ ʩʪʘʙʠʣʠʟʠʨʫʝʪ ʚʭʦʜʥʫʶ ʫʛʣʦʚʫʶ ʩʢʦʨʦʩʪʴ ɺɻ ʥʦ 

ʠ ʧʦʚʳʰʘʝʪ ʝʸ. ʇʦʵʪʦʤʫ ɺʕʋ ʩ ʄʈ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʘʚʪʦʥʦʤʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʜʣʷ ʚʩʝʭ ʪʠʧʦʚ ʵʣʝʢʪʨʦʧʨʠʸʤʥʠʢʦʚ. ʉʪʘʙʠʣʠʟʘʮʠʷ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ 

ʚʳʭʦʜʥʦʛʦ ʚʘʣʘ ʄʈ ʧʫʪʸʤ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʝʛʦ ʩʪʘʪʦʨʫ ʩʪʘʪʠʯʝʩʢʦʛʦ ʇʏ ʧʦʟʚʦʣʷʝʪ 

ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʤʦʱʥʦʩʪʴ ɺʕʋ ʚ ʝʜʠʥʫʶ ʩʝʪʴ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʤʦʱʥʦʩʪʠ ʩʝʪʠ. 
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ʃ.ɸ. ɹʘʡʥʘʟʘʨʦʚʘ
1
  

1
ʂʘʟʘʭʩʢʘʷ ʛʦʣʦʚʥʘʷ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ɸʣʤʘʪʳ,  

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, bailaz@mail.ru 

 

ʈɽʂʆʅʉʊʈʋʂʎʀʗ, ʄʆɼɽʈʅʀɿɸʎʀʗ ʀ ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅʆʉʊʔ ɺ 

ʕʃɽʂʊʈʀʏɽʉʂʀʍ ʉɽʊʗʍ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʣʦ 

ʦʩʥʦʚʥʳʤ ʧʨʠʦʨʠʪʝʪʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʜʥʦ 

ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʫʣʫʯʰʝʥʠʷ ʩʠʪʫʘʮʠʠ - ʧʨʦʚʝʜʝʥʠʝ ʛʣʫʙʦʢʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʵʣʝʢʪʨʦʩʝʪʝʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩ ʦʨʠʝʥʪʠʨʦʤ ʥʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ɸשʜʘʪʧʘ. ʕʥʝʨʛʝʪʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫ ʩʦסשʳ ʞʳʣʜʘʨʳ ʢɻʦʥʦʤʠʢʘʣʳץ 

ʩʘʷʩʘʪʪʳש ʥʝʛʽʟʛʽ ʙʘʩʳʤʜʳ ʙʘסʳʪʳ ʙʦʣʳʧ ʪʘʙʳʣʫʜʘ. ʄʘץʘʣʘʜʘ ʞʘסʜʘʡʜʳ ʞʘץʩʘʨʪʫʜʳש 

ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ - ʵʣʝʢʪʨ ʞʝʣʽʣʽʢ ʰʘʨʫʘʰʳʣʳץץʘ ʪʝʨʝשʜʝʪʽʧ ʞʘסשʳʨʪʫʜʳ  

ʵʥʝʨʛʠʷ ʪʠʽʤʜʽʣʽʛʢʝ ʙʘסʜʘʨ ʞʘʩʘʡ ʦʪʳʨʳʧ ʞװʨʛʽʟʽ ʤᴅʩʝʣʝʨʽʥ ʰʝʰʫ ʰʘʨʘʣʘʨʳ 

 .ʘʥסʘʨʘʩʪʳʨʳʣץ

ɸbstract. Improving energy efficiency in recent years has become the main priority of 

economic policy. In this article, one of the main directions for improving the situation is 

considered: carrying out a thorough modernization of the electric grid economy with a focus on 

energy efficiency. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʝʪʴ, ʤʦʜʝʨʥʠʟʘʮʠʷ, ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ, 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʵʣʝʢʪʨ ʪʦʨʘʙʳ, ʞʘסשʳʨʪʫ, ʵʥʝʨʛʦ ʪʠʽʤʜʽʣʽʢ.  

Keywords: electric network, modernization, energy saving, energy efficiency. 

 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʣʠʥʠʡ ʩʝʡʯʘʩ ʙʝʟʫʩʣʦʚʥʘ, ʥʫʞʥʘ, ʦʩʥʦʚʥʳʤʠ ʚʳʥʫʞʜʘʶʱʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʢ ʵʪʦʤʫ ʷʚʣʷʶʪʩʷ: ʩʪʘʨʝʥʠʝ ʣʠʥʠʡ ʠ ʫʚʝʣʠʯʝʥʠʝ ʥʘʛʨʫʟʦʢ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʵʪʦ ʢʘʩʘʝʪʩʷ ʣʠʥʠʡ, ʧʦʩʪʨʦʝʥʥʳʭ ʜʘʚʥʦ ʠ ʠʤʝʶʱʠʭ ʙʦʣʴʰʫʶ ʧʨʦʪʷʞʸʥʥʦʩʪʴ. ɽʩʣʠ ʜʘʞʝ 

ʣʠʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʜʸʞʥʦʩʪʠ ʝʸ 

ʵʣʝʤʝʥʪʦʚ, ʪʦ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʥʘ ʤʦʞʝʪ ʧʦʢʘʟʳʚʘʪʴ ʩʝʙʷ ʭʫʞʝ 

ʥʝʢʫʜʘ. ʉʘʤʦʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʝ ʜʣʷ ʪʘʢʠʭ ʩʣʫʯʘʝʚ ʵʪʦ ʦʯʝʥʴ ʥʠʟʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʷʭ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʊʘʢ ʞʝ ʩʪʘʨʝʥʠʝ ʜʝʨʝʚʷʥʥʳʭ ʦʧʦʨ ʤʦʞʝʪ ʚʳʚʦʜʠʪʴ ʣʠʥʠʶ 

ʠʟ ʩʪʨʦʷ. 

ʇʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʣʠʥʠʡ ʤʳ ʧʨʠʤʝʥʷʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ 

ʢ ʢʘʞʜʦʤʫ ʦʙʲʝʢʪʫ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʪʣʠʯʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ ʩ ʢʘʢ ʤʦʞʥʦ ʤʝʥʴʰʠʤʠ 

ʟʘʪʨʘʪʘʤʠ ʥʘ ʤʘʪʝʨʠʘʣʳ ʠ ʥʘ ʨʘʙʦʪʳ, ʚ ʩʚʷʟʠ ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʚʳʧʦʣʥʷʝʤʳʭ ʨʘʙʦʪ. 

ʆʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʨʘʙʦʪ ʧʨʠ ʵʪʦʤ ʷʚʣʷʶʪʩʷ: 

1. ɿʘʤʝʥʘ ʦʧʦʨ. 

2. ʋʚʝʣʠʯʝʥʠʝ ʩʝʯʝʥʠʷ ʧʨʦʚʦʜʘ. 

3. ʀʟʤʝʥʝʥʠʝ ʩʭʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. 
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ɺʩʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʠ ʤʦʥʪʘʞʥʳʝ ʨʘʙʦʪʳ ʧʦ ʚʦʟʚʝʜʝʥʠʶ ʃʕʇ ʚʳʧʦʣʥʷʝʪʩʷ ʩʪʨʦʛʦ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʝʢʪʦʤ, ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʜʣʷ ʜʘʥʥʦʡ ʢʦʥʢʨʝʪʥʦʡ ʚʦʟʜʫʰʥʦʡ 

ʣʠʥʠʠ. ʈʘʙʦʪʳ ʧʨʦʠʟʚʦʜʷʪʩʷ ʥʘ ʦʩʥʦʚʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʥʦʨʤʘʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ, ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʚʳʧʦʣʥʝʥʠʝʤ ʧʨʘʚʠʣ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʣʠʥʠʡ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʠ ʚʳʧʦʣʥʝʥʠʠ ʵʣʝʢʪʨʦʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʠ ʧʨʦʯʠʭ ʵʣʝʢʪʨʦʤʦʥʪʘʞʥʳʭ ʠ ʧʫʩʢʦʥʘʣʘʜʦʯʥʳʭ ʨʘʙʦʪ ʦʙʷʟʘʪʝʣʴʥʦ 

ʚʳʧʦʣʥʷʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʉʅʠʇ. 

ʕʣʝʢʪʨʦʩʝʪʝʚʦʝ ʭʦʟʷʡʩʪʚʦ ʩʪʨʝʤʠʪʝʣʴʥʦ ʩʪʘʨʝʝʪ. ʋʨʦʚʝʥʴ ʠʟʥʦʩʘ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʜʦʩʪʠʛʘʝʪ ʧʦʯʪʠ 70%, ʧʨʠ ʵʪʦʤ 60% ʧʦʪʝʨʴ ʵʥʝʨʛʠʠ ʧʨʠ ʧʝʨʝʜʘʯʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʨʦʚʦʜʘ. 

ʅʝ ʤʝʥʴʰʫʶ ʧʨʦʙʣʝʤʫ ʩʦʩʪʘʚʣʷʝʪ ʥʠʟʢʘʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ ʧʨʦʚʦʜʦʚ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʳʚʘʤ ʥʘ ʃʕʇ ʠ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʦʩʪʘʚʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʆʜʥʦ ʠʟ 

ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʫʣʫʯʰʝʥʠʷ ʩʠʪʫʘʮʠʠ - ʧʨʦʚʝʜʝʥʠʝ ʛʣʫʙʦʢʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʵʣʝʢʪʨʦʩʝʪʝʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩ ʦʨʠʝʥʪʠʨʦʤ ʥʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʇʨʦʚʦʜʘ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʜʣʷ ʃʕʇ - ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ.  

ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʣʦ ʦʩʥʦʚʥʳʤ 

ʧʨʠʦʨʠʪʝʪʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʩʪʦʠʤʦʩʪʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʧʨʠʟʥʘʥʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ, ʩʚʷʟʘʥʥʦʡ ʩ ʧʦʜʜʝʨʞʘʥʠʝʤ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʣʝʢʪʨʦʩʝʪʝʡ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ. ɺ ʩʪʨʫʢʪʫʨʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʭʦʜʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʢʦʣʦ 60% ʚʩʝʭ ʧʦʪʝʨʴ ʧʨʠ ʧʝʨʝʜʘʯʝ 

ʩʦʩʪʘʚʣʷʶʪ ʧʦʪʝʨʠ ʚ ʧʨʦʚʦʜʘʭ ʃʕʇ. 

ʈʝʰʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʟʘʜʘʯ ʧʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʚʦʟʤʦʞʥʦ 

ʟʘ ʩʯʝʪ: 

-ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʵʣʝʢʪʨʦʩʝʪʝʡ; 

-ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠ ʧʝʨʝʜʘʯʝ; 

-ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʩʧʝʨʝʙʦʡʥʦʩʪʠ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʚ ʩʣʦʞʥʳʭ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʃʕʇ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʧʨʦʚʦʜʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪ 

ʥʘʜʝʞʥʦʩʪʴ ʩʘʤʠʭ ʩʝʪʝʡ. ʇʨʦʙʣʝʤʘ ʥʘʜʝʞʥʦʩʪʠ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʫʩʫʛʫʙʣʷʝʪʩʷ ʪʝʤ, 

ʯʪʦ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʧʨʠ ʚʦʟʨʘʩʪʘʶʱʝʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʠ (ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʦ ʜʣʷ 

ʩʪʨʘʥʳ ʩ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʵʢʦʥʦʤʠʢʦʡ) ʩʪʘʨʝʥʠʝ ʩʝʪʝʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ 

ʠʥʪʝʥʩʠʚʥʝʝ, ʘ, ʟʥʘʯʠʪ, ʙʝʟ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʵʪʠ ʧʨʦʙʣʝʤʳ ʤʦʛʫʪ 

ʧʝʨʝʨʘʩʪʠ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʣʣʘʧʩ. 

ʇʨʦʙʣʝʤʫ ʧʦʚʳʰʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʵʣʝʢʪʨʦʩʝʪʝʡ ʪʘʢʞʝ ʤʦʞʥʦ 

ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʩ ʧʦʤʦʱʴʶ ʟʘʤʝʥʳ ʧʨʦʚʦʜʦʚ ʃʕʇ. 

ʉʨʝʜʠ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʵʣʝʢʪʨʦʩʝʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʦʚʦʜʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ï ʵʪʦ ʜʦʩʪʘʪʦʯʥʦ ʨʝʟʫʣʴʪʘʪʠʚʥʳʡ ʠ ʥʝ ʩʘʤʳʡ ʜʦʨʦʛʦʡ ʧʫʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʩʪʦʡ ʠ ʙʳʩʪʨʦʡ ʟʘʤʝʥʦʡ ʪʠʧʦʚʳʭ ʧʨʦʚʦʜʦʚ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʝ, ʧʨʠʯʝʤ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʄʠʨʦʚʘʷ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʘʤʝʥʘ 

ʧʨʦʚʦʜʦʚ ʩʪʘʨʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʥʦʚʝʡʰʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʥʠʞʘʶʪ ʨʠʩʢʠ ʚʳʭʦʜʘ ʃʕʇ ʠʟ ʩʪʨʦʷ ʠʟ-ʟʘ ʫʛʨʦʟʳ ʧʦʚʨʝʞʜʝʥʠʡ ʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʝʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ. ʅʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʧʦʨʪʥʳʭ ʠʥʥʦʚʘʮʠʡ ï ʵʪʦ ʪʦʣʴʢʦ ʧʝʨʚʳʡ ʰʘʛ. ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ 

ʚʥʝʜʨʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ï ʣʦʢʘʣʠʟʘʮʠʷ [1].  

ɺʳʩʦʢʦʚʦʣʴʪʥʳʝ ʥʝʠʟʦʣʠʨʦʚʘʥʥʳʝ ʧʨʦʚʦʜʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ: ʵʪʦ ʥʦʚʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Z-ʦʙʨʘʟʥʳʭ ʠ ʪʨʘʧʝʮʠʝʚʠʜʥʳʭ ʧʨʦʚʦʣʦʢ) ʠ ʥʦʚʳʝ 

ʤʘʪʝʨʠʘʣʳ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʯʥʦʩʪʠ ʠ ʧʨʦʚʦʜʠʤʦʩʪʠ. 

 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 
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ʈʠʩʫʥʦʢ 1 ï ʇʨʦʚʦʜʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʪʠʧʘ  

 

ɺ ʧʨʦʚʦʜʘʭ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʪʝʨʠʘʣʳ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʠʤʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʪʝʨʤʦʦʙʨʘʙʦʪʘʥʥʳʝ ʘʣʶʤʠʥʠʡ ʠ 

ʘʣʶʤʠʥʠʝʚʳʝ ʩʧʣʘʚʳ ʩ ʜʦʙʘʚʢʘʤʠ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʤʝʪʘʣʣʦʚ, ʘʣʶʤʠʥʠʡ-ʮʠʨʢʦʥʠʝʚʳʝ 

ʪʝʨʤʦʩʪʦʡʢʠʝ ʩʧʣʘʚʳ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʠ ʝʚʨʦʧʝʡʩʢʠʤ ʩʪʘʥʜʘʨʪʘʤʠ: 

ʄʕʂ 62219 (2002), ʄʕʂ 60004 (2007), ʄʕʂ 60121 (1960), EN 60889 (1987), EN 50183 

(2000). ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʢʘʯʝʩʪʚʝ ʥʝʩʫʱʝʛʦ ʩʝʨʜʝʯʥʠʢʘ ʧʦʟʚʦʣʷʝʪ 

ʜʦʙʠʪʴʩʷ ʫʥʠʢʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʫ ʧʨʦʚʦʜʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

ɺʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ ʧʨʦʚʦʜʘ ʩ ʢʦʤʧʦʟʠʪʥʳʤ ʩʝʨʜʝʯʥʠʢʦʤ ACCCÈ (Aluminium 

Composite Core Conductor - ʘʣʶʤʠʥʠʝʚʳʡ ʧʨʦʚʦʜ ʩ ʢʦʤʧʦʟʠʪʥʳʤ ʩʝʨʜʝʯʥʠʢʦʤ) ʷʚʣʷʶʪʩʷ 

ʥʦʚʠʥʢʦʡ ʜʣʷ ʨʦʩʩʠʡʩʢʦʛʦ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʨʳʥʢʘ. ʕʪʦ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʦʤʧʘʥʠʠ ʉʊʉ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʟ ʫʛʣʝʨʦʜʥʦʛʦ 

ʚʦʣʦʢʥʘ ï ʢʘʨʙʦʥʦʚʳʭ ʥʠʪʝʡ, ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʣʝʛʯʝ ʠ ʧʨʦʯʥʝʝ ʩʪʘʣʠ. 

 

      
 

ʈʠʩʫʥʦʢ 2 ï ʇʨʦʚʦʜʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʪʠʧʘ  ɸʉʉʉ      
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ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʦʚʦʜʦʚ ACCCÈ: 

¶ ʧʦʟʚʦʣʷʶʪ ʫʜʚʦʠʪʴ ʥʦʤʠʥʘʣʴʥʳʡ ʪʦʢ ʠ ʫʚʝʣʠʯʠʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʥʠʠ ʚ 2 

ʨʘʟʘ; 

¶ ʧʦʟʚʦʣʷʶʪ ʩʦʢʨʘʪʠʪʴ ʧʦʪʝʨʠ ʣʠʥʠʠ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʡ ʚʳʙʨʦʩʳ ʚ ʘʪʤʦʩʬʝʨʫ ʥʘ 20-30%; 

¶ ʣʝʛʯʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʚʦʜʘʤʠ ɸʉ ʘʥʘʣʦʛʠʯʥʦʛʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʝʯʝʥʠʷ ʥʘ 50-60%; 

¶ ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʝʥʴʰʠʝ ʩʪʨʝʣʳ ʧʨʦʚʝʩʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʜʣʠʥʳ ʧʨʦʣʝʪʦʚ 

ʣʠʥʠʠ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʥʢʝʨʥʳʝ ʦʧʦʨʳ ʤʝʥʴʰʝʡ ʚʳʩʦʪʳ ʠʣʠ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʨ; 

¶ ʥʝ ʧʦʜʚʝʨʞʝʥʳ ʢʦʨʨʦʟʠʠ; 

¶ ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʦʧʦʨʳ ʧʨʠ ʦʙʣʝʜʝʥʝʥʠʠ ʠ ʚʝʪʨʦʚʳʭ ʥʘʛʨʫʟʢʘʭ, ʯʪʦ 

ʧʦʚʳʰʘʝʪʥʘʜʝʞʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʨʘʙʦʪʳ ʃʕʇ. 

ɺʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʧʨʦʚʦʜʘ ʪʠʧʘ Z ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 

Å AAACZ (All Aluminium Alloy Conductor, Z-type) - ʧʨʦʚʦʜ ʠʟ ʘʣʶʤʠʥʠʝʚʦʛʦ ʩʧʣʘʚʘ, ʚ 

ʢʦʪʦʨʦʤ 1-2 ʚʥʝʰʥʠʭ ʩʣʦʷ ʚʳʧʦʣʥʝʥʳ ʠʟ ʧʨʦʚʦʣʦʢ Z-ʦʙʨʘʟʥʦʛʦ ʩʝʯʝʥʠʷ; 

Å AACSRZ (Aluminium Alloy Conductor Steel Reinforced, Z-type) - ʧʨʦʚʦʜ ʠʟ ʘʣʶʤʠʥʠʝʚʦʛʦ 

ʩʧʣʘʚʘ ʩʦ ʩʪʘʣʴʥʳʤ ʩʝʨʜʝʯʥʠʢʦʤ, 1-2 ʚʥʝʰʥʠʭ ʩʣʦʷ ʧʨʦʚʦʜʘ ʚʳʧʦʣʥʝʥʳ ʠʟ ʧʨʦʚʦʣʦʢ Z-

ʦʙʨʘʟʥʦʛʦ ʩʝʯʝʥʠʷ. 

 

    
 

ʈʠʩʫʥʦʢ 3 ï ʇʨʦʚʦʜʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʪʠʧʘ Z                                                                                                          

 

ɺ ʧʨʦʚʦʜʘʭ ʪʠʧʘ Z ʚ ʢʘʯʝʩʪʚʝ 1-2 ʥʘʨʫʞʥʳʭ ʩʣʦʝʚ ʚʟʘʤʝʥ ʢʨʫʛʣʳʭ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʧʨʦʚʦʣʦʢʠ Z-ʦʙʨʘʟʥʦʛʦ ʧʨʦʬʠʣʷ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʥʘʨʫʞʥʳʡ ʩʣʦʡ 

ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʘʣʴʥʦ ʛʣʘʜʢʠʤ. ʇʨʠ ʵʪʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʙʦʣʝʝ ʧʣʦʪʥʘʷ ʢʦʤʧʦʥʦʚʢʘ. ʉ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʧʨʦʚʦʜʦʚ ʨʘʚʥʦʛʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʝʯʝʥʠʷ ʦʧʦʨʳ ʥʘ ʣʠʥʠʷʭ ʠ ʩʘʤʠ 

ʧʨʦʚʦʜʘ ʪʠʧʘ Z ʠʩʧʳʪʳʚʘʶʪ ʤʝʥʴʰʠʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ, ʯʪʦ ʩʥʠʞʘʝʪ ʨʠʩʢʠ 

ʚʳʭʦʜʘ ʣʠʥʠʠ ʠʟ ʩʪʨʦʷ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʦʚʳʰʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʚ ʚʠʜʝ ʰʢʚʘʣʠʩʪʳʭ 

ʚʝʪʨʦʚ ʠ ʛʦʣʦʣʝʜʥʦ-ʠʟʤʦʨʦʟʝʚʳʭ ʦʪʣʦʞʝʥʠʡ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʜʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ 

ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʘʷ ʠ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʩʝʯʝʥʠʝ ʧʨʦʚʦʜʘ, ʘ, ʟʥʘʯʠʪ, ʩʥʠʟʠʪʴ 

ʧʦʪʝʨʠ ʠ ʧʦʚʳʩʠʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ɺʃ. 

ʊʝʨʤʦʩʪʦʡʢʠʝ ʧʨʦʚʦʜʘ ʩ ʟʘʟʦʨʦʤ G(Z)TACSR (Gap Type (Super) Thermal Resistant 

Aluminium Conductor Steel Reinforced) ï ʵʪʦ ʧʨʦʚʦʜʘ ʠʟ ʪʝʨʤʦʩʪʦʡʢʦʛʦ ʘʣʶʤʠʥʠʝʚʦʛʦ 

ʩʧʣʘʚʘ ʩʦ ʩʪʘʣʴʥʳʤ ʩʝʨʜʝʯʥʠʢʦʤ. ʕʪʠ ʧʨʦʚʦʜʘ ʧʦʟʚʦʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ 

ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʥʠʠ ʙʝʟ ʟʘʤʝʥʳ ʦʧʦʨ, ʦʙʝʩʧʝʯʠʚʘʷ ʟʘʜʘʥʥʳʡ ʛʘʙʘʨʠʪ. ʅʘ ʥʘʰ 

ʚʟʛʣʷʜ ʥʝʩʤʦʪʨʷ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʝʧʣʦʚʳʝ ʧʦʪʝʨʠ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʠʤʝʝʪ ʭʦʨʦʰʠʝ 

ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʃʕʇ, ʪ.ʢ. ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ (ʥʝ ʧʦʪʨʝʙʫʝʪʩʷ ʟʘʤʝʥʘ ʦʧʦʨ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʣʠʥʠʠ), ʘ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ ʧʦʩʪʦʷʥʥʦ, ʘ ʪʦʣʴʢʦ ʧʨʠ 

ʧʠʢʦʚʳʭ ʥʘʛʨʫʟʢʘʭ. 
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ʋʩʪʘʨʝʚʰʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʚʦʜʘʤ ʃʕʇ ʧʦʟʚʦʣʷʶʪ ʩʝʪʝʚʳʤ 

ʢʦʤʧʘʥʠʷʤ ʟʘʢʣʘʜʳʚʘʪʴ ʚ ʥʦʚʳʝ ʧʨʦʝʢʪʳ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʃʕʇ 

ʩʪʘʣʝʘʣʶʤʠʥʠʝʚʳʝ ʧʨʦʚʦʜʘ ɸʉ, ʦʩʪʘʚʣʷʷ ʜʣʷ ʧʨʦʚʦʜʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʪʦʣʴʢʦ ʫʯʘʩʪʢʠ, 

ʛʜʝ ɸʉ ʥʝ ʧʨʦʭʦʜʷʪ ʧʦ ʤʝʭʘʥʠʯʝʩʢʠʤ ʨʘʩʯʝʪʘʤ, ʥʝ ʦʙʝʩʧʝʯʠʚʘʷ ʪʨʝʙʫʝʤʳʝ ʛʘʙʘʨʠʪʳ 

ʧʨʦʣʝʪʦʚ ʃʕʇ ʜʘʞʝ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʝ ʦʧʦʨ. 

ʇʨʦʚʦʜʘ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ AAAC UHC  (All Aluminium Alloy 

Conductor, Ultra High Conductivity - ʧʨʦʚʦʜʘ ʠʟ ʘʣʶʤʠʥʠʝʚʦʛʦ ʩʧʣʘʚʘ ʠ ʧʦʚʳʰʝʥʥʦʡ 

ʧʨʦʚʦʜʠʤʦʩʪʠ) ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʥʦ ʚ ʠʭ ʥʘʨʫʞʥʦʤ ʩʣʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʤʘʪʝʨʠʘʣ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ï ʪʝʨʤʦʦʙʨʘʙʦʪʘʥʥʳʡ 

ʘʣʶʤʠʥʠʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ ʣʠʥʠʠ ʜʦ 9% [4]. 

ʀ, ʭʦʪʷ ʧʨʦʚʦʜʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʜʦʨʦʛʠ ʩʝʡʯʘʩ, ʦʮʝʥʦʯʥʳʝ ʨʘʩʯʝʪʳ 

ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʘʤʝʥʘ ʪʠʧʦʚʳʭ ʧʨʦʚʦʜʦʚ ʥʘ ʧʨʦʚʦʜʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʥʝ ʪʦʣʴʢʦ 

ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ ʨʠʩʢʠ ʘʚʘʨʠʡ ʥʘ ɺʃ, ʚʳʟʚʘʥʥʳʝ ʥʝʧʦʛʦʜʦʡ, ʥʦ ʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʀ ʈɸɿʈɸɹʆʊʂɸ ʉʀʉʊɽʄʓ ʄʆʅʀʊʆʈʀʅɻɸ ʉɽʊʀ ZABBIX 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʙʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʠʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ Cacti, Nagios ʠ Zabbix ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ 

ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ Zabbix, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʧʦ ʢʘʨʪʝ ʩʝʪʠ ʝʝ ʩʦʩʪʦʷʥʠʝ ʠ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʨʘʥʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʦʰʠʙʦʢ. 

ɸשʜʘʪʧʘ. ɾײʤʳʩʪʘ Cacti, Nagios ʞᴅʥʝ Zabbix ᴇʟʝʢʪʽ  ʤʦʥʠʪʦʨʠʥʛ ʞװʡʝʣʝʨʽʥʽש 

ʪʝʦʨʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨʽ ʤʝʥ Zabbix  ʤʦʥʠʪʦʨʠʥʛ ʞװʡʝʩʽʥʽש ʽʩ ʞװʟʽʥʜʝ ץʦʣʜʘʥʳʣʫʳ 

 ʘʣʘʧ, ʧʘʡʜʘסʘʜʘץ ʜʘʡʳʥסʞʘ שʡʝ ʪʦʨʘʧ ʢʘʨʪʘʩʳ ʙʦʡʳʥʰʘ ʦʥʳװʣ ʞײʘʥ. ɹסʘʨʘʩʪʳʨʳʣץ

ʙʦʣסʘʥ ץʘʪʝʣʽʢʪʝʨʜʽ ʞʦʶסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

Abstract. The work is a theoretical study of the most relevant monitoring systems Cacti, 

Nagios and Zabbix and practical implementation of the monitoring system Zabbix, which allows 

you to monitor the map of the network and its status and allows you to eliminate errors. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʪʠ, ʤʦʥʠʪʦʨʠʥʛ, ʧʨʦʪʦʢʦʣʳ, ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ,  

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʜʦʩʪʫʧʥʦʩʪʴ. 

ʊװʡʽʥʜ ̔ʩᴇʟʜʝʨ: ʞʝʣʽʣʝʨ, ʤʦʥʠʪʦʨʠʥʛʽ, ʭʘʪʪʘʤʘʣʘʨ, ʚʝʙ-ץʦʩʳʤʰʘʩʳ, ʘʫץʳʤʜʳʣʳסʳ, 

ᴇʥʽʤʜʽʣʽʢ ʧʝʥ ץʦʣ ʞʝʪʽʤʜʽʣʽʢ. 

Keywords: networks, monitoring, protocols, web application, scalability, performance, 

availability. 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʚʥʝʜʨʝʥʠʝ IT ï ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ï 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚʦ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʛʣʦʙʘʣʠʟʘʮʠʷ ʩʝʪʠ ʩʪʘʚʠʪ 

ʚʦʧʨʦʩ ʦ ʧʦʚʳʰʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ  ʨʘʙʦʪʳ ʚ ʩʝʪʠ.. 

ʄʦʥʠʪʦʨʠʥʛ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʝʪʝʡ - ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʘʷ ʬʫʥʢʮʠʷ IT ï ʪʝʭʥʦʣʦʛʠʡ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʵʢʦʥʦʤʠʠ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʤʝʥʴʰʠʪʴ ʟʘʪʨʘʪʳ. 

ʉʠʩʪʝʤʳ ʩʝʪʝʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ (Network Monitoring System, NMS) ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʠʩʪʝʤ ʦʙʥʘʨʫʞʝʥʠʷ ʚʪʦʨʞʝʥʠʡ (Intrusion Detection System, IDS) ʠʣʠ 

ʩʠʩʪʝʤ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʪʦʨʞʝʥʠʡ (Intrusion Prevention System, IPS). ʇʦʩʣʝʜʥʠʝ 

ʚʳʷʚʣʷʶʪ ʥʘʨʫʰʝʥʠʝ ʟʘʱʠʪʳ ʠ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʥʝʘʚʪʦʨʠʟʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. NMS ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ 

ʨʘʙʦʪʘʝʪ ʩʝʪʴ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʦʙʳʯʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʥʝ ʦʪʚʝʯʘʝʪ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪʴ.  

ʉʝʪʝʚʦʡ ʤʦʥʠʪʦʨʠʥʛ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʨʝʜʩʪʚ ʠʣʠ ʩʦʯʝʪʘʥʠʷ ʘʧʧʘʨʘʪʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ ʨʝʞʠʤʝ plug-and-play, 

ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ. ʄʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʦʥʠʪʦʨʠʥʛ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʩʝʪʠ - 

ʧʨʦʚʦʜʥʦʡ ʠʣʠ ʙʝʩʧʨʦʚʦʜʥʦʡ, ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʠʨʪʫʘʣʴʥʦʡ ʯʘʩʪʥʦʡ ʩʝʪʠ ʠʣʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ ʧʨʦʚʘʡʜʝʨʦʤ. ʄʦʥʠʪʦʨʠʥʛ ʩʧʦʩʦʙʝʥ ʦʭʚʘʪʳʚʘʪʴ 

ʫʩʪʨʦʡʩʪʚʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʤʥʦʞʝʩʪʚʦʤ ʬʫʥʢʮʠʡ - ʦʪ ʂʇʂ ʠ 

ʩʦʪʦʚʳʭ ʪʝʣʝʬʦʥʦʚ ʜʦ ʩʝʨʚʝʨʦʚ, ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ ʠ ʢʦʤʤʫʪʘʪʦʨʦʚ. ʉʠʩʪʝʤʳ NMS 

ʧʦʤʦʛʘʶʪ ʚʳʷʚʠʪʴ ʣʶʙʫʶ ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʩʝʪʠ, ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ 
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ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʧʨʝʜʦʩʪʘʚʠʪʴ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʤʥʦʞʝʩʪʚʦ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʟʘʜʘʯ, ʚʢʣʶʯʘʷ ʚʳʧʦʣʥʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʦ 

ʚʥʫʪʨʝʥʥʠʭ ʫʛʨʦʟʘʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʩʝʪʝʚʳʭ ʦʧʝʨʘʮʠʡ.  

ʇʨʦʛʨʘʤʤʳ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʩʝʪʠ ʦʪʦʙʨʘʞʘʶʪ ʚʩʝʚʦʟʤʦʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʩʪʘʪʫʩʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʝʨʚʠʩʦʚ ʠʥʪʝʨʥʝʪʘ ʠʣʠ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ, ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʩʝʨʚʝʨʦʚ [1]. 

ʉʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʝʪʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʮʝʣʷʭ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʫʧʨʦʱʝʥʠʷ ʠ 

ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʢʘʞʜʦʤʫ ʠʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʫ. ʊʘʢʞʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʦʪʩʣʝʞʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʩʝʪʠ, ʦʯʝʥʴ, ʙʳʩʪʨʦ, ʪʘʢ ʩʢʘʟʘʪʴ, çʠʜʷ ʥʘ 

ʦʧʝʨʝʞʝʥʠʝè [2]. 

ʈʘʩʩʤʦʪʨʠʤ ʠ ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ. 

1. Cacti - open-source ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ, ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ ʧʨʠ 

ʧʦʤʦʱʠ RRDTool. Cacti, ʩʦʙʠʨʘʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʨʝʤʝʥʥʳʝ 

ʠʥʪʝʨʚʘʣʳ ʠ ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʟʠʪʴ ʠʭ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʪʘʥʜʘʨʪʥʳʝ ʰʘʙʣʦʥʳ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʟʘʛʨʫʟʢʝ ʧʨʦʮʝʩʩʦʨʘ, 

ʚʳʜʝʣʝʥʠʶ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʢʦʣʠʯʝʩʪʚʫ ʟʘʧʫʱʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʚʭʦʜʷʱʝʛʦ/ʠʩʭʦʜʷʱʝʛʦ ʪʨʘʬʠʢʘ. 

ʇʦʜʜʝʨʞʠʚʘʝʪ SNMP, ʫʜʦʙʥʦ ʛʨʫʧʧʠʨʫʶʪʩʷ ʛʨʘʬʠʢʠ (ʚʦʟʤʦʞʥʦʩʪʴ ʫʢʘʟʳʚʘʪʴ 

ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ). ʕʪʦ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʥʦʡ ʟʘʤʝʥʦʡ MRTG. ʊʘʢ ʞʝ ʵʪʦ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʘʪʴ ʩʚʦʠ ʩʢʨʠʧʪʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʥʷʪʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ 

ʤʦʞʥʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ. 

2. Nagios - ʧʨʦʛʨʘʤʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʠ ʩʝʪʝʡ ʩ ʦʪʢʨʳʪʳʤ 

ʢʦʜʦʤ. ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ, ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʟʣʦʚ ʠ 

ʩʣʫʞʙ, ʦʧʦʚʝʱʘʝʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʢʘʢʠʝ-ʪʦ ʠʟ ʩʣʫʞʙ ʧʨʝʢʨʘʱʘʶʪ (ʠʣʠ 

ʚʦʟʦʙʥʦʚʣʷʶʪ) ʩʚʦʶ ʨʘʙʦʪʫ. 

3. Zabbix - ʵʪʦ ʩʚʦʙʦʜʥʘʷ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ, ʩʝʨʚʝʨʦʚ ʠ 

ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʊʨʝʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ ʩʠʩʪʝʤʘʤ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠ ʘʥʘʣʠʟʝ [3]:  

ʧʨʦʟʨʘʯʥʘʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ; ʤʦʥʠʪʦʨʠʥʛ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ ʫʩʪʨʦʡʩʪʚ; ʦʙʨʘʙʦʪʢʘ 

ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ ʫʚʝʜʦʤʣʝʥʠʡ ʚ ʜʝʥʴ. ʍʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʚʘʷ ʠʟ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʠʩʪʝʤ ʩʣʠʰʢʦʤ ʧʨʦʩʪʘ ʜʣʷ ʵʪʠʭ ʟʘʜʘʯ, ʧʦʵʪʦʤʫ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

Nagios ʠ Zabbix. 

Nagios: 

- ʩʠʩʪʝʤʘ ʥʝ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʘ ʠ ʤʘʩʰʪʘʙʠʨʫʝʪʩʷ ʧʝʨʝʥʦʩʦʤ ʯʘʩʪʠ ʧʨʦʚʝʨʦʢ ʥʘ 

ʦʪʜʝʣʴʥʳʝ ʩʝʨʚʝʨʘ; 

- ʚʩʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʧʨʘʚʢʦʡ ʬʘʡʣʦʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʟʘʧʫʩʢʦʤ Nagios; 

- ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʡ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʧʨʦʚʝʨʢʘʤʠ ʠ ʟʘʤʝʨʘʤʠ ʧʘʨʘʤʝʪʨʦʚ; 

- ʙʘʟʘ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ ʭʨʘʥʷʪʩʷ ʜʘʥʥʳʝ, ʫʩʨʝʜʥʷʝʪ ʧʘʨʘʤʝʪʨʳ, ʧʦʵʪʦʤʫ ʠʭ 

ʪʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʟʘ ʧʨʦʰʣʳʡ ʤʝʩʷʮ ʧʦʩʤʦʪʨʝʪʴ ʥʝ ʧʦʣʫʯʠʪʩʷ. 

Zabbix: 

- ʚʩʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʭʨʘʥʠʪʩʷ ʚ ʙʘʟʝ, ʫʧʨʘʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʯʝʨʝʟ web-

ʠʥʪʝʨʬʝʡʩ; 

- ʝʜʠʥʘʷ ʪʦʯʢʘ ʜʦʩʪʫʧʘ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

- ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʝʪʠ; 

- ʤʠʥʠʤʘʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʟʘʤʝʨʘʤʠ - 1 ʩʝʢʫʥʜʘ; 

- ʩ ʩʝʨʚʝʨʦʤ ʩʦʙʠʨʘʶʪʩʷ ʥʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʨʦʢ (ʩʣʦʤʘʣʦʩʴ ʠʣʠ ʥʝʪ), ʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ; 

- ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥʦ ʣʠʰʴ ʝʛʦ ʜʠʩʢʦʚʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ [2]. 
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Zabbix ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʣʫʯʰʠʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ, ʜʣʷ ʢʦʪʦʨʦʡ 

ʭʘʨʘʢʪʝʨʥʘ ʦʛʨʦʤʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ (ʟʘʯʘʩʪʫʶ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʘʞʝ 60% 

ʚʦʟʤʦʞʥʦʩʪʝʡ), ʩʣʦʞʥʘ ʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʥʘʩʪʨʦʡʢʝ ʠ ʧʦʥʠʤʘʥʠʠ ʧʨʠʥʮʠʧʦʚ ʜʝʡʩʪʚʠʷ. 

ʆʜʥʘʢʦ ʨʘʟʦʙʨʘʚʰʠʩʴ, ʧʦʟʚʦʣʷʝʪ ʩʪʘʚʠʪʴ ʥʘ ʤʦʥʠʪʦʨʠʥʛ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʦʯʪʠ ʦʜʥʠʤ 

ʢʣʠʢʦʤ ʤʳʰʠ. ʆʪʣʠʯʥʦ ʨʝʘʣʠʟʦʚʘʥʳ ʩʧʦʩʦʙʳ ʦʧʦʚʝʱʝʥʠʷ (Email, Jabber ʠ ʜʘʞʝ ʧʦ sms). 

ʀʤʝʝʪ Web-ʠʥʪʝʨʬʝʡʩ, ʧʦʜʜʝʨʞʠʚʘʝʪ SNMP, ʚʥʝʰʥʠʝ ʧʨʦʙʳ ʪʠʧʘ ping, ʨʘʟʣʠʯʥʳʝ 

ʧʨʦʚʝʨʢʠ. ʊʘʢ ʞʝ ʝʩʪʴ ʦʪʣʠʯʥʘʷ ʬʫʥʢʮʠʷ ʜʣʷ ʭʦʩʪʠʥʛ-ʧʨʦʚʘʡʜʝʨʘ - ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ 

ʩʮʝʥʘʨʠʠ ʩʣʝʞʝʥʠʷ ʟʘ Web-ʩʘʡʪʘʤʠ. ʕʪʠ ʩʮʝʥʘʨʠʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʨʘʙʦʪʫ ʦʙʳʯʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. Zabbix ʤʦʞʝʪ ʟʘʡʪʠ ʥʘ ʥʫʞʥʫʶ ʩʪʨʘʥʠʮʫ, ʟʘʣʦʛʠʥʠʪʴʩʷ ʥʘ ʩʘʡʪ, ʧʨʠ ʵʪʦʤ ʥʘ 

ʛʨʘʬʠʢʝ ʤʦʞʥʦ ʚʠʜʝʪʴ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʬʠʢʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʵʪʠʭ 

ʜʝʡʩʪʚʠʡ. ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ, ʧʫʪʝʤ ʫʩʪʘʥʦʚʢʠ ʥʝʩʢʦʣʴʢʠʭ 

ʩʝʨʚʝʨʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʝʛʤʝʥʪ ʩʝʪʠ.   

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʳʝ ʙʫʜʫʪ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʩʝʨʚʝʨʘʭ, ʘ ʦʪʦʙʨʘʞʘʪʴʩʷ 

ʚ ʦʜʥʦʡ ʮʝʥʪʨʘʣʴʥʦʡ ʪʦʯʢʝ [3]. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ ʨʘʟʨʘʙʦʪʢʠ ʤʦʥʠʪʦʨʠʥʛʘ ʢʦʨʧʦʨʘʪʠʚʥʦʡ 

ʩʝʪʠ ʢʦʤʧʘʥʠʠ ʂʘʟʘʭʩʪʘʥʩʢʦ-ʌʨʘʥʮʫʟʩʢʦʡ ʥʘʫʯʥʦ - ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ʠʤʝʥʠ ʂ.ʀ. 

ʉʘʪʧʘʝʚʘ  ʥʘ ʦʩʥʦʚʝ  ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʠʢʣʘʜʥʘʷ ʧʨʦʛʨʘʤʤʘ Zabbix.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʫʩʪʘʥʦʚʠʣʠ ʠ ʥʘʩʪʨʦʠʣʠ ʚʩʝ ʧʘʢʝʪʳ ʘʛʝʥʪʘ Zabbix  ʩ ʧʦʤʦʱʴʶ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ Ubuntu LTS 16.04  ʠ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ ʩʝʨʚʝʨʘ ʧʦʜ ʩʝʙʷ 

(ʨʠʩʫʥʦʢ 1). 
 

 
 

ʈʠʩʫʥʦʢ 1 - ʅʘʯʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʚʝʙ-ʠʥʪʝʨʬʝʡʩʘ ʧʨʠʣʦʞʝʥʠʷ 

 

ɼʘʣʝʝ ʤʳ ʧʝʨʝʭʦʜʠʤ ʥʘ ʩʣʝʜʫʶʱʫʶ ʩʪʨʘʥʠʮʫ, ʛʜʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ 

ʧʘʢʝʪʳ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2. 
 

         
 

             ʘ)                                                                                               ʙ) 
 

ʈʠʩʫʥʦʢ 2 - ʋʩʪʘʥʦʚʢʘ ʧʘʢʝʪʦʚ: ʘ) php ini ʬʘʡʣʘ. ʟʥʘʯʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ; ʙ) ʥʘ php.ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ ʠʩʧʨʘʚʣʝʥʠʡ ʚ ʬʘʡʣ ini ʚʠʜ 

 

ɼʘʣʝʝ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʳ ʟʘʧʨʘʰʠʚʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʘʨʦʣʴ.  ʅʘ ʨʠʩʫʥʢʝ 3  

ʧʦʢʘʟʘʥʦ ʫʩʧʝʰʥʦʝ ʟʘʚʝʨʰʝʥʠʝ ʫʩʪʘʥʦʚʢʠ ʦʢʦʥ. 
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ʈʠʩʫʥʦʢ 3 - ʌʦʨʤʘ ʚʭʦʜʘ ʚ ɺʝʙ ʠʥʪʝʨʬʝʡʩ 

   

   ʄʝʪʦʜʳ ʤʦʥʠʪʦʨʠʥʛʘ.  

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʩ ʘʚʪʦʨʠʟʘʮʠʝʡ: 

            ɺ ʢʘʯʝʩʪʚʝ ʩʪʝʥʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʤʫʣʷʪʦʨ GNS3 ʩ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʤ Cisco 3745.  

ɼʣʷ ʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʩʪʨʦʠʪʴ ʦʪʧʨʘʚʢʫ SNMP ʪʨʘʧʦʚ ʩ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʥʘ 

ʩʝʨʚʝʨ ʤʦʥʠʪʦʨʠʥʛʘ, ʢʦʪʦʨʳʡ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
 

         login block-for 30 attempts 3 within 60 

         login on-failure log 

         login on-success log 

         login delay 5 
 

         logging history 5 
 

         snmp-server enable traps syslog 

         snmp-server enable traps snmp authentication 

         snmp-server host 192.168.1.1 public 

 

ɹʫʜʝʤ ʦʪʧʨʘʚʣʷʪʴ ʩʦʙʳʪʠʷ ʠʟ Syslog ʠ ʪʨʘʧʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ɿʘʤʝʪʠʤ, ʯʪʦ 

ʫʜʘʯʥʳʝ ʠ ʥʝʫʜʘʯʥʳʝ ʧʦʧʳʪʢʠ ʘʚʪʦʨʠʟʘʮʠʠ ʧʠʰʫʪʩʷ ʠʤʝʥʥʦ ʚ Syslog. ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʩʪʨʦʠʪʴ ʧʨʠʝʤ ʥʫʞʥʳʭ ʥʘʤ SNMP ʪʨʘʧʦʚ ʥʘ ʩʝʨʚʝʨʝ ʤʦʥʠʪʦʨʠʥʛʘ. ɼʦʙʘʚʣʷʝʤ 

ʩʣʝʜʫʶʱʠʝ ʩʪʨʦʢʠ ʚ snmptt.conf: 
 

EVENT clogMessageGenerated .1.3.6.1.4.1.9.9.41.2.0.1 "Status Events" Normal 

FORMAT ZBXTRAP $ar $N $* 

SDESC 

EDESC 
 

ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʙʫʜʝʤ ʣʦʚʠʪʴ ʪʨʘʧʳ Syslog (ʨʠʩʫʥʦʢ 4). ʊʝʧʝʨʴ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʩʪʨʦʠʪʴ ʵʣʝʤʝʥʪ ʜʘʥʥʳʭ ʜʣʷ ʩʙʦʨʘ ʩʪʘʪʠʩʪʠʢʠ ʩʦ ʩʣʝʜʫʶʱʠʤ ʢʣʶʯʦʤ: 

snmptrap[ñStatusò] 
 

 
 

ʈʠʩʫʥʦʢ 4 - ɺʳʙʦʨ ʵʣʝʤʝʥʪʘ ʩʚʝʜʝʥʠʷ 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʙʦʪ ʚ ʩʝʪʠ ʩʦʟʜʘʥʘ ʢʘʨʪʘ ʤʝʩʪ.  ʅʘ ʨʠʩʫʥʢʝ 5 ʧʦʢʘʟʘʥʘ 

ʚʟʘʠʤʦʩʚʷʟʴ ʫʟʣʦʚ ʩʝʨʚʝʨʘ ɼʝʧʘʨʪʘʤʝʥʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʂʘʟʘʭʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʂ.ʀ. ʉʘʪʧʘʝʚʘ. 

 

        
 

ʘ)                                                                                  ʙ) 

 

ʈʠʩʫʥʦʢ 5 - ɺʟʘʠʤʦʩʚʷʟʴ ʫʟʣʦʚ ʩʝʨʚʝʨʘ ɼʀʊ ʂʘʟʅʀʊʋ ʠʤ. ʂ.ʀ. ʉʘʪʧʘʝʚʘ: ʘ) ʋʩʣʦʚʠʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʥʘ ʣʠʥʠʠ; ʙ) ʅʦʨʤʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʫʟʣʦʚ ʚ ʩʝʪʠ ɼʀʊ 

 

ʎʝʣʴʶ ʩʦʟʜʘʥʠʷ ʢʘʨʪʳ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʝʪʴ ʢʘʞʜʦʛʦ ʫʟʣʘ ʦʩʪʘʝʪʩʷ ʫ 

ʩʠʩʪʝʤʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʚ ʦʜʥʦʤ ʦʢʥʝ ʩʦʩʪʦʷʥʠʷ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʬʠʟʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʪʨʘʥʝʥʠʷ ʦʰʠʙʦʢ ʚ ʜʘʣʴʥʝʡʰʝʤ [4]. 

ɺʓɺʆɼʓ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʷ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ - ʷʚʣʝʥʠʝ 

ʥʝʨʝʜʢʦʝ. ʅʘʣʠʯʠʝ ʦʜʥʠʭ ʪʦʣʴʢʦ ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʦʬʠʩʝ ʩ ʙʦʣʴʰʠʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 

ʧʦʪʦʢʦʤ ʠ ʦʙʲʝʤʦʤ ʨʘʙʦʪʳ ʩ ʜʦʢʫʤʝʥʪʘʤʠ ʟʘʤʝʜʣʷʝʪ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʩʦʪʨʫʜʥʠʢʦʚ, 

ʩʦʟʜʘʸʪ ʥʝʫʜʦʙʩʪʚʦ. ʋʩʧʝʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʚʷʟʘʥ ʠʣʠ ʟʘʚʠʩʠʪ ʦʪ ʥʘʣʠʯʠʷ ʠ ʥʘʣʘʞʝʥʥʦʩʪʠ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʪʝʧʝʨʴ 

ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʢʦʨʧʦʨʘʪʠʚʥʳʤʠ ʩʝʪʷʤʠ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʩʝʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʳʩʠʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ʩʝʪʠ, ʧʨʝʜʫʧʨʝʜʠʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʩʥʠʟʠʪʴ 

ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝ ʩʙʦʝʚ. 
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ʊɽʅɼɽʅʎʀʀ ʈɸɿɺʀʊʀʗ ʉʀʉʊɽʄ ʕʃɽʂʊʈʆʅʅʆɻʆ ɼʆʂʋʄɽʅʊʆʆɹʆʈʆʊɸ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʩʪʘʚʠʪʩʷ ʟʘʜʘʯʘ ʨʘʩʩʤʦʪʨʝʪʴ ʜʘʣʴʥʝʡʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʠ 

ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ (ʉʕɼ). ɺʳʷʚʣʝʥʳ  

ʧʨʝʜʧʦʩʳʣʢʠ ʢ ʩʦʟʜʘʥʠʶ ʠ ʢʨʘʪʢʦ ʦʧʠʩʘʥʘ ʠʩʪʦʨʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʉʕɼ. ʅʘ ʦʩʥʦʚʝ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʠʨʦʚʦʛʦ IT  ʨʳʥʢʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ, ʪʝʥʜʝʥʮʠʠ 

ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ. 

ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ ʵʣʝʢʪʨʦʥʜʳײץ ץʞʘʪ ʘʡʥʘʣʳʤʳ ʕפɸ ʞװʡʝʣʝʨʽʥ ʜʘʤʳʪʫסʘ 

ʙʦʣʘʰʘץ ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳʥ ʞᴅʥʝ ʪʨʝʥʜʪʝʨʜʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ײפʨʫ װʰʽʥ ʘʣסʳʰʘʨʪʪʘʨ 

ʘʥʳץʪʘʣʜʳ ʞᴅʥʝ ץʳʩץʘʰʘ ʕפɸ-ʥʳץ שʘʣʳʧʪʘʩʫ ʪʘʨʠʭʳʥ ʩʠʧʘʪʪʘʣʳʥʘʜʳ. ᴄʣʝʤʜʽʢ ɯʊ-

ʥʘʨʳסʳʥʳװ שʨʜʽʩʪʝʨʜʽ ʪʘʣʜʘʫ ʥʝʛʽʟʽʥʜʝ, ʵʣʝʢʪʨʦʥʜʳײץ ץʞʘʪ ʘʡʥʘʣʳʤʳ ʞװʡʝʩʽʥ ʜʘʤʳʪʫ 

 .ʪʘʣʜʳץʨʜʽʩʽ ʘʥʳװ

ɸbstract. The task of the article is consideration further perspectives and trends in the 

development of electronic document management systems (EDMS). The preconditions for the 

creation and brief description of  the EDMS formation were revealed. Based on the analysis of 

the global IT market, directions of development and trends of electronic document management 

systems were identified. 
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ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ,  ʬʫʥʢʮʠʠ ʉʕɼ, ɽʉʄ-ʩʠʩʪʝʤʳ.  
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ʈʘʟʚʠʪʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʨʘʟʥʳʭ ʦʪʨʘʩʣʷʭ, ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʘ 

ʩʦʟʜʘʚʘʝʤʦʡ, ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠ ʭʨʘʥʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢʦʡ ʨʦʩʪ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʚʝʣ ʢ 

ʪʦʤʫ, ʯʪʦ ʚ ʤʠʨʝ ʝʞʝʛʦʜʥʦ ʩʦʟʜʘʶʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 7 ʤʣʨʜ. ʥʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʇʦʪʦʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʨʘʟʥʦʦʙʨʘʟʥʳ ʬʦʨʤʘʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʨʘʟʜʝʣʠʪʴ ʠʭ ʤʦʞʥʦ: 

ʥʘ ʵʣʝʢʪʨʦʥʥʳʝ ʠ ʙʫʤʘʞʥʳʝ ʜʦʢʫʤʝʥʪʳ. ʅʦ ʪʦʣʴʢʦ ʣʠʰʴ 38 % ʚʩʝʡ ʠʥʬʦʨʤʘʮʠʠ ʭʨʘʥʠʪʩʷ 

ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ (ʵʪʦ ʣʠʙʦ ʙʘʟʳ ʜʘʥʥʳʭ, ʣʠʙʦ ʚ ʠʥʳʝ ʚʠʜʳ ʭʨʘʥʝʥʠʷ), ʦʩʪʘʣʴʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʢʘʢ ʥʝ ʧʝʯʘʣʴʥʦ, ʭʨʘʥʠʪʩʷ ʚ ʙʫʤʘʞʥʦʤ ʚʠʜʝ, ʵʪʦ ʩʦʟʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʪʨʫʜʥʦʩʪʠ ʜʣʷ ʧʦʠʩʢʘ ʥʫʞʥʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʧʦʪʦʤʫ ʯʪʦ ʥʘ ʝʛʦ ʥʘʭʦʞʜʝʥʠʝ ʟʘʪʨʘʯʠʚʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ[1]. ɼʣʷ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʨʦʙʣʝʤʳ 

ʦʧʪʠʤʠʟʘʮʠʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʠ ʢʦʥʪʨʦʣʷ ʧʦ ʦʙʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ 

ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʠ ʠʤʝʶʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʉʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʠʤʝʶʪ ʪʘʢʠʝ ʬʫʥʢʮʠʠ ʢʘʢ ʩʦʟʜʘʥʠʝ 

ʜʦʢʫʤʝʥʪʘ ʩ ʥʫʣʷ, ʢʦʥʚʝʨʪʘʮʠʶ ʨʘʟʣʠʯʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ, ʘ ʪʘʢʞʝ 

ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʠ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ʉʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠ 

ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʨʘʟʣʠʯʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʪ ʢʦʥʪʨʦʣʴ ʫʧʨʘʚʣʝʥʠʝʤ 

ʜʦʩʪʫʧʘ ʠ ʢʦʥʪʨʦʣʠʨʫʶʪ ʧʦʪʦʢʠ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ. ʇʦʵʪʦʤʫ ʜʦʢʫʤʝʥʪʳ 

ʧʦʤʝʱʝʥʳ ʠ ʭʨʘʥʷʪʩʷ ʚ ʦʪʜʝʣʴʥʳʭ ʭʨʘʥʠʣʠʱʘʭ, ʢʦʪʦʨʳʝ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʝʨʘʨʭʠʶ 

ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ. ʉʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʧʦʜʜʝʨʞʠʚʘʶʪ ʠ ʥʘʩʪʨʦʝʥʳ 

ʥʘ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ ʬʦʨʤʘʪʳ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʝ ʭʨʘʥʝʥʠʷ. ʕʪʦ 

ʨʘʟʣʠʯʥʳʝ ʪʝʢʩʪʦʚʳʝ ʜʦʢʫʤʝʥʪʳ, ʚʩʝʚʦʟʤʦʞʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ 
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ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ, ʦʪʢʨʳʪʠʝ ʘʫʜʠʦ ʠ ʚʠʜʝʦ ʜʘʥʥʳʭ, ʧʦʜʜʝʨʞʢʘ ʚʝʙ-ʜʦʢʫʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ 

ʯʘʩʪʠʯʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʜʨʫʛʠʤʠ ʘʥʘʣʦʛʠʯʥʳʤʠ ʢʦʨʧʦʨʘʪʠʚʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ. 

ʉʘʤʦʝ ʛʣʘʚʥʘʷ ʬʫʥʢʮʠʷ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ðʵʪʦ ʭʨʘʥʝʥʠʝ 

ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʤ ʚʠʜʝ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʨʘʙʦʪʘ ʩ ʥʠʤʠ. ɺ 

ʣʶʙʦʡ ʩʠʩʪʝʤʝ ʛʣʘʚʥʦʡ ʬʫʥʢʮʠʝʡ, ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ, ʩʠʩʪʝʤʳ ʜʦʣʞʥʘ 

ʥʘʩʪʨʘʠʚʘʪʴʩʷ ʠ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʢʘʞʜʫʶ ʩʪʨʫʢʪʫʨʫ ʦʪʜʝʣʘ ʠ ʩʠʩʪʝʤʳ 

ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ [1]. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʥʘʯʘʣʘʩʴ ʩ ʧʦʷʚʣʝʥʠʝʤ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʢʦʤʧʴʶʪʝʨʦʚ. ʇʨʦʛʨʘʤʤʠʩʪʘʤʠ ʩʦʟʜʘʚʘʣʠʩʴ ʧʨʦʩʪʝʡʰʠʝ ʫʯʸʪʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʳʭ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʚʭʦʜʷʱʠʝ ʠ ʠʩʭʦʜʷʱʠʝ ʜʦʢʫʤʝʥʪʳ, ʧʦʨʫʯʝʥʠʷ, ʨʘʩʧʦʨʷʞʝʥʠʷ. 

ʈʝʰʘʣʠʩʴ ʧʨʦʩʪʝʡʰʠʝ ʟʘʜʘʯʠ ʢʦʥʪʨʦʣʷ ʩʨʦʢʦʚ ʠʩʧʦʣʥʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ, ʦʪʯʸʪʥʦʩʪʠ, 

ʧʦʠʩʢʘ. ʊʘʢʠʝ ʧʨʦʛʨʘʤʤʳ ʧʦʢʨʳʚʘʣʠ ʧʦʪʨʝʙʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʢʘʥʮʝʣʷʨʠʠ, 

ʜʝʣʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʉʕɼ ï ʩʢʘʥʠʨʦʚʘʥʠʝ ʙʫʤʘʞʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʨʘʙʦʪʘ ʩ 

ʵʣʝʢʪʨʦʥʥʳʤʠ ʪʝʢʩʪʘʤʠ, ʩʦʟʜʘʥʠʝ ʘʨʭʠʚʦʚ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʉʠʩʪʝʤʳ, 

ʧʦʷʚʠʚʰʠʝʩʷ ʚ ʩʝʨʝʜʠʥʝ ʥʫʣʝʚʳʭ, ʤʦʛʣʠ ʧʨʝʜʦʩʪʘʚʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʥʝ ʪʦʣʴʢʦ ʧʦ 

ʨʝʢʚʠʟʠʪʘʤ ʠ ʜʦʢʫʤʝʥʪʘʤ, ʥʦ ʠ ʨʘʩʧʝʯʘʪʘʪʴ ʪʝʢʩʪ, ʦʙʝʩʧʝʯʠʪʴ ʧʦʠʩʢ ʧʦ ʪʝʢʩʪʫ ʜʦʢʫʤʝʥʪʘ, 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʩʩʤʦʪʨʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ. ʆʜʥʘʢʦ ʥʝʨʘʟʚʠʪʘʷ 

ʥʦʨʤʘʪʠʚʥʘʷ ʙʘʟʘ ʥʝ ʧʦʟʚʦʣʷʣʘ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʦʣʥʦʮʝʥʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʠʣʠ ʩʦʛʣʘʩʦʚʘʥʠʝ 

ʜʦʢʫʤʝʥʪʦʚ ï ʣʶʜʠ ʙʳʣʠ ʧʨʠʚʳʯʥʳ ʢ ʩʦʙʩʪʚʝʥʥʦʨʫʯʥʦʡ ʧʦʜʧʠʩʠ, ʜʦʚʝʨʠʝ ʢ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʦʜʧʠʩʠ ʙʳʣʦ ʥʠʟʢʦʝ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʉʕɼ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʥʳʡ ʮʠʢʣ ʧʨʦʭʦʞʜʝʥʠʷ ʜʦʢʫʤʝʥʪʘ ʚ 

ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ï ʧʦʜʛʦʪʦʚʢʫ, ʩʦʛʣʘʩʦʚʘʥʠʝ, ʨʘʩʩʳʣʢʫ, ʫʚʝʜʦʤʣʝʥʠʝ ʦ ʧʨʠʥʷʪʠʠ ʠ 

ʧʨʦʯʪʝʥʠʠ ʠ ʪʘʢ ʜʘʣʝʝ. ɺʩʝ ʦʧʝʨʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʪʚʝʨʞʜʝʥʳ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʴʶ. 

ʊʦ ʝʩʪʴ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʵʣʝʢʪʨʦʥʥʳʤ, ʥʦ ʠ ʶʨʠʜʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʤ[1]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʨʝʰʘʶʪ ʪʘʢʠʝ 

ʚʘʞʥʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʢʘʢ[2]: 

½ ʂʦʥʪʨʦʣʴ ʜʦʢʫʤʝʥʪʦʚ, ʧʨʠʢʘʟʦʚ ʠ ʧʦʨʫʯʝʥʠʡ. ʉʦʚʨʝʤʝʥʥʳʝ ʉʕɼ ʦʙʣʘʜʘʶʪ 

ʨʘʟʚʠʪʳʤʠ ʠ ʥʘʛʣʷʜʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʢʦʥʪʨʦʣʷ ʜʦʢʫʤʝʥʪʦʚ, ʦʪʯʸʪʥʦʩʪʠ, ʥʘʧʦʤʠʥʘʥʠʡ ʧʦ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ ʠ ʉʄʉ ʦ ʧʨʦʩʨʦʯʝʥʥʳʭ ʟʘʜʘʥʠʷʭ. ʈʫʢʦʚʦʜʠʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʢʘʥʮʝʣʷʨʠʷ ʦʪʩʣʝʞʠʚʘʝʪ 

ʧʦʨʫʯʝʥʠʷ ʨʫʢʦʚʦʜʩʪʚʘ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʥʠʪʝʣʴʩʢʦʡ 

ʜʠʩʮʠʧʣʠʥʳ, KPI. 

½ ɹʳʩʪʨʦʝ ʩʦʛʣʘʩʦʚʘʥʠʝ ʠ ʨʘʩʩʤʦʪʨʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ. ʊʘʢ 

ʢʘʢ ʥʝ ʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʚʘʪʴ ʢʦʧʠʡ ʙʫʤʘʞʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʧʝʨʝʜʘʚʘʪʴ ʠʭ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʣʠʮʘʤ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʤʛʥʦʚʝʥʥʦ. ʋʯʘʩʪʥʠʢʠ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʘʶʪ ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪ ʠ ʪʫʪ ʞʝ 

ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʩ ʥʠʤ. ʕʪʦ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩʳ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʜʝʩʷʪʢʠ 

ʨʘʟ. 

½ ʆʙʤʝʥ ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʩ ʬʝʜʝʨʘʣʴʥʳʤʠ, ʩʫʜʝʙʥʳʤʠ ʠ 

ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ. ʉʦʚʨʝʤʝʥʥʘʷ ʉʕɼ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʶʨʠʜʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʴʶ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʚ ʨʝʰʝʥʠʝ 

ʤʥʦʛʠʭ ʚʦʧʨʦʩʦʚ. 

½ ʇʦʜʜʝʨʞʢʘ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʦʪʯʸʪʥʦʩʪʠ, 

ʠʩʧʦʣʥʝʥʠʷ ʧʦʨʫʯʝʥʠʡ, ʧʨʠʢʘʟʦʚ ʠ ʨʘʩʧʦʨʷʞʝʥʠʡ, ʢʦʥʪʨʦʣʷ. 

½ ʋʧʨʘʚʣʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʤʠ ʘʨʭʠʚʘʤʠ ʜʦʢʫʤʝʥʪʦʚ ʩ ʜʝʩʷʪʢʘʤʠ ʤʠʣʣʠʦʥʦʚ 

ʝʜʠʥʠʮ ʭʨʘʥʝʥʠʷ. ʕʣʝʢʪʨʦʥʥʳʝ ʘʨʭʠʚʳ ʧʦʟʚʦʣʷʶʪ ʟʘ ʩʝʢʫʥʜʳ ʥʘʡʪʠ ʪʨʝʙʫʝʤʳʡ ʜʦʢʫʤʝʥʪ, 

ʧʦʩʤʦʪʨʝʪʴ ʨʘʥʥʠʝ ʝʛʦ ʚʝʨʩʠʠ, ʠʩʪʦʨʠʶ ʩʦʛʣʘʩʦʚʘʥʠʷ, ʫʧʨʘʚʣʷʪʴ ʘʢʪʫʘʣʴʥʦʩʪʴʶ 

ʥʦʨʤʘʪʠʚʥʳʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʨʘʩʧʦʨʷʜʠʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʉʕɼ ʤʦʛʫʪ ʦʪʩʣʝʞʠʚʘʪʴ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʢʪʫʘʣʠʟʘʮʠʠ ʜʦʢʫʤʝʥʪʦʚ ʚ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ. 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 

80 

 

½ ʆʙʝʩʧʝʯʝʥʠʝ ʟʘʱʠʪʳ ʜʦʢʫʤʝʥʪʦʚ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʠ 

ʧʦʪʝʨʠ. 

½ ʆʨʛʘʥʠʟʘʮʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʩ ʢʦʥʪʨʘʛʝʥʪʘʤʠ ï ʧʝʨʝʜʘʯʘ 

ʜʦʛʦʚʦʨʦʚ, ʩʯʝʪʦʚ, ʘʢʪʦʚ, ʩʯʝʪʦʚ-ʬʘʢʪʫʨ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʧʦʟʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩʳ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ. 

½ ʏʸʪʢʦ ʧʨʦʧʠʩʘʥʥʳʝ ʤʘʨʰʨʫʪʳ ʜʦʢʫʤʝʥʪʦʚ ʧʦʟʚʦʣʷʶʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ 

ʚʥʫʪʨʝʥʥʠʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʭʘʦʩʘ, ʧʦʪʝʨʴ ʠ ʟʘʙʳʚʯʠʚʦʩʪʠ, 

ʤʥʦʛʦʢʨʘʪʥʳʭ ʩʦʛʣʘʩʦʚʘʥʠʡ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ, ʩʦʢʨʘʪʠʪʴ ʮʝʧʦʯʢʠ ʩʦʛʣʘʩʦʚʘʥʠʡ ʠ 

ʙʶʨʦʢʨʘʪʠʶ. 

½ ʕʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʥʘʚʦʜʠʪ ʧʦʨʷʜʦʢ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʨʝʙʫʝʪ 

ʚʚʝʜʝʥʠʷ ʥʦʚʳʭ ʠʥʩʪʨʫʢʮʠʡ ʧʦ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʫ, ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʧʨʦʮʝʩʩʦʚ 

ʩʦʛʣʘʩʦʚʘʥʠʷ, ʢʦʥʪʨʦʣʷ. ʂʦʛʜʘ ʦʨʛʘʥʠʟʘʮʠʷ ʚʥʝʜʨʷʝʪ ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ, ʵʪʦ 

ʜʘʸʪ ʚʥʫʪʨʝʥʥʠʡ ʪʦʣʯʦʢ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ. ʅʝʜʘʨʦʤ ʦʜʥʠʤ ʠʟ 

ʪʨʝʙʦʚʘʥʠʡ ʩʪʘʥʜʘʨʪʘ ʢʘʯʝʩʪʚʘ ISO 9001 ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʜʦʢʫʤʝʥʪʘʤʠ (ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ) [2]. 

ɺ ʦʨʛʘʥʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʦʙʲʝʤ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʥʝʧʨʝʨʳʚʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 10-15% ʚ ʛʦʜ. ʂʦʤʤʝʨʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ ʪʘʢʞʝ ʧʦʜʚʝʨʞʝʥʳ 

ʨʦʩʪʫ ʧʦʪʦʢʘ ʜʦʢʫʤʝʥʪʦʚ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʨʦʩʪʝ ʦʨʛʘʥʠʟʘʮʠʠ. ʕʪʦ ʧʦʚʳʰʘʝʪ 

ʥʘʛʨʫʟʢʫ ʥʘ ʢʘʥʮʝʣʷʨʠʠ, ʨʫʢʦʚʦʜʠʪʝʣʝʡ, ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʪʨʝʙʫʝʪ ʥʦʚʳʭ ʨʝʰʝʥʠʡ ʦʪ ʉʕɼ. 

ʊʝʥʜʝʥʮʠʷʤʠ ʙʣʠʞʘʡʰʝʛʦ ʙʫʜʫʱʝʛʦ ʙʫʜʝʪ ʧʝʨʝʚʦʜ ʚʩʸ ʙʦʣʴʰʠʭ ʠ ʙʦʣʴʰʠʭ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʚʠʜ. ʆʨʛʘʥʠʟʘʮʠʠ ʙʫʜʫʪ ʧʝʨʝʚʦʜʠʪʴ ʚ 

ʵʣʝʢʪʨʦʥʥʫʶ ʬʦʨʤʫ ʨʘʟʣʠʯʥʳʝ ʟʘʷʚʢʠ, ʧʦʜʙʦʨ ʧʝʨʩʦʥʘʣʘ, ʩʣʫʞʝʙʥʳʝ ʟʘʧʠʩʢʠ, ʜʦʛʦʚʦʨʳ ʠ 

ʪ.ʜ. ʕʣʝʢʪʨʦʥʥʘʷ ʧʦʜʧʠʩʴ ʧʝʨʝʩʪʘʥʝʪ ʙʳʪʴ ʧʨʝʨʦʛʘʪʠʚʦʡ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʘ ʙʫʜʝʪ 

ʚʥʝʜʨʷʪʴʩʷ ʧʦʚʩʝʤʝʩʪʥʦ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ. 

ʉʝʛʦʜʥʷ ʫʞʝ ʥʠʢʪʦ ʥʝ ʩʦʤʥʝʚʘʝʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʉʕɼ/ECM (Enterprise content management) ʩʠʩʪʝʤ. ʄʠʨʦʚʦʡ ʨʳʥʦʢ ʪʘʢʠʭ ʩʠʩʪʝʤ ʩʝʛʦʜʥʷ 

ʧʨʝʜʩʪʘʚʣʝʥ ʮʝʣʳʤ ʩʧʝʢʪʨʦʤ ʨʝʰʝʥʠʡ. ʆʜʥʘʢʦ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦ ʧʝʨʩʧʝʢʪʠʚʘʭ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ.  ʉʕɼ/ECM-ʩʠʩʪʝʤʘʤ ʧʨʝʜʩʪʦʠʪ ʥʘʡʪʠ ʥʦʚʦʝ ʤʝʩʪʦ ʚ ʀʊ-

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʧʨʝʜʧʨʠʷʪʠʡ, ʠ ʜʣʷ ʵʪʦʛʦ ʧʦʥʘʜʦʙʠʪʩʷ ʥʦʚʘʷ ʜʦʨʦʞʥʘʷ ʢʘʨʪʘ. 

ECM-ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʦʤʧʘʥʠʷʭ ʝʱʝ ʜʘʣʝʢʦ ʥʝ ʠʩʯʝʨʧʘʥʳ. ʇʝʨʝʭʦʜ 

ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʣʴʢʦ ʫʯʝʪʥʳʭ ʬʫʥʢʮʠʡ ECM-ʩʠʩʪʝʤ ʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩʦʪʨʫʜʥʠʢʦʚ ʚ 

ʨʘʤʢʘʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ 

ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʠʭ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʝʰʝʚʦʛʦ ʩʪʘʨʪʘ, ʨʘʟʫʤʥʦʡ ʘʜʘʧʪʘʮʠʠ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ï ʧʦʜʥʷʣʠ ʚʦʣʥʫ ʠʥʪʝʨʝʩʘ ʫʞʝ ʩʦ ʩʪʦʨʦʥʳ ʩʝʢʪʦʨʘ ʩʨʝʜʥʝʛʦ ʠ ʤʘʣʦʛʦ              

ʙʠʟʥʝʩʘ. [3] 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʧʨʦ ʜʨʘʡʚʝʨ ʨʳʥʢʘ, ʪʦ ʵʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʧʝʨʝʭʦʜ ʦʪ 

ʚʥʫʪʨʠʬʠʨʤʝʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʢ ʩʢʚʦʟʥʳʤ ʧʨʦʮʝʩʩʘʤ ʤʝʞʢʦʨʧʦʨʘʪʠʚʥʦʛʦ 

ʶʨʠʜʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ ʦʙʤʝʥʘ ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. ʀ ʦʥʠ ʩʪʘʣʠ ʥʦʩʠʪʴ ʤʘʩʩʦʚʳʡ 

ʭʘʨʘʢʪʝʨ: ʛʦʪʦʚʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʥʘʢʦʧʣʝʥʘ ʩʫʜʝʙʥʘʷ ʧʨʘʢʪʠʢʘ, ʚʦ ʤʥʦʛʦʤ ʧʨʦʡʜʝʥ ʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʙʘʨʴʝʨ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

ECM-ʩʠʩʪʝʤʳ ʩʝʛʦʜʥʷ ʫʞʝ ʧʝʨʝʰʣʠ ʚ ʨʘʟʨʷʜ "must have", ʝʩʪʝʩʪʚʝʥʥʦ ʟʘʥʷʚ ʠ ʥʠʰʫ 

"ʤʘʩʩʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʚʩʝʭ". ʂʘʢ ʧʨʘʚʠʣʦ ʪʘʢʠʤʠ ʨʝʰʝʥʠʷʤʠ ʩʪʘʥʦʚʷʪʩʷ "ʢʦʨʦʙʦʯʥʳʝ" 

SaaS-ʧʨʦʜʫʢʪʳ ʩ ʤʦʜʝʣʴʶ ʧʦʜʧʠʩʢʠ, ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʚʠʪʠʷ ʩʚʦʝʡ ʀʊ-

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʥʘʡʤʘ ʀʊ-ʧʝʨʩʦʥʘʣʘ. [4] 

ʅʦ ʚ ʢʨʫʧʥʦʤ ʙʠʟʥʝʩʝ ʩʦʭʨʘʥʷʝʪʩʷ ʩʧʨʦʩ ʥʘ ʧʨʦʝʢʪʳ ʚʥʝʜʨʝʥʠʷ ECM-ʧʣʘʪʬʦʨʤ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʧʨʦʝʢʪʳ ʤʠʛʨʘʮʠʠ ʜʘʥʥʳʭ, ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʨʘʤʢʘʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʫʛʣʫʙʣʝʥʠʝ ʠʥʪʝʛʨʘʮʠʠ ECM ʩ ʜʨʫʛʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ. ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʚ ʪʘʢʠʭ ʢʦʤʧʘʥʠʷʭ ʥʘ 

ʧʦʨʷʜʢʠ ʩʣʦʞʥʝʝ, ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʙʝʟʦʪʢʘʟʥʦʩʪʠ 

ʨʘʙʦʪʳ ʩʠʩʪʝʤ, ʚʳʩʦʢʦʡ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʨʝʰʝʥʠʡ ʩ ʧʦʜʢʣʶʯʝʥʠʝʤ ʜʝʩʷʪʢʦʚ ʪʳʩʷʯ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʠʭ ʦʙʫʯʝʥʠʶ ʠ ʧʦʜʜʝʨʞʢʝ ʥʘ ʵʪʘʧʝ ʦʩʚʦʝʥʠʷ ʩʠʩʪʝʤʳ.  



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 
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ɺʳʚʦʜʳ: ʇʦ ʠʪʦʛʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʳʥʢʘ  ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ 

ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʉʕɼ: 

1. ʈʘʙʦʪʘ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʢʦʤʧʘʥʠʷʭ (ʬʠʣʠʘʣʴʥʳʝ ʠ ʭʦʣʜʠʥʛʦʚʳʝ ʩʝʪʠ): 

ʚʳʩʪʨʘʠʚʘʥʠʝ ʠʭ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ECM-ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʙʘʟʝ 

ʥʝʟʘʚʠʩʠʤʳʭ ʠʥʩʪʘʣʣʷʮʠʡ ECM-ʩʠʩʪʝʤ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʜʘʯʠ ʩʢʚʦʟʥʳʭ ʧʦʨʫʯʝʥʠʡ, 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʩʦʭʨʘʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

2. ʇʝʨʝʭʦʜ ʢ ʩʢʚʦʟʥʳʤ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤ ʤʝʞʜʫ ʢʦʥʪʨʘʛʝʥʪʘʤʠ, ʧʘʨʪʥʝʨʩʢʠʤʠ 

ʩʝʪʷʤʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʜʜʝʨʞʘʥʠʝ ʶʨʠʜʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʤʝʥʘ ʜʦʢʫʤʝʥʪʘʤʠ. 

3. ʇʦʚʳʰʝʥʠʝ ʫʜʦʙʩʪʚʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ: ʦʞʠʜʘʝʤʳʡ ʠ ʧʨʠʚʳʯʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʤʦʙʠʣʴʥʦʩʪʴ ʜʣʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ 

ʩʦʪʨʫʜʥʠʢʦʚ, ʠʥʪʝʛʨʘʮʠʷ "ʚʩʝʛʦ ʩʦ ʚʩʝʤ" (ʧʨʠʣʦʞʝʥʠʷ ʠʟ ʣʠʯʥʦʛʦ ʦʢʨʫʞʝʥʠʷ ʚ 

ʢʦʨʧʦʨʘʪʠʚʥʦʤ ʤʠʨʝ), ʨʘʩʰʠʨʝʥʠʝ ʩʧʝʢʪʨʘ ʨʝʰʘʝʤʳʭ ʫʟʢʦʧʨʦʬʠʣʴʥʳʭ ʙʠʟʥʝʩ-ʟʘʜʘʯ 

(ʩʧʝʢʪʨʘ ʦʭʚʘʪʳʚʘʝʤʳʭ ʙʠʟʥʝʩ-ʨʝʰʝʥʠʡ), ʵʣʝʤʝʥʪʳ ʩʦʮʠʘʣʠʟʘʮʠʠ ʠ ʠʛʨʦʬʠʢʘʮʠʠ. 
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1
, ɾ.ɽ. ʉʘʨʪʘʙʘʥʦʚʘ

1 

1
ɸʢʪʶʙʠʥʩʢʠʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂ. ɾʫʙʘʥʦʚʘ,                                 

ɸʢʪʦʙʝ, ʂʘʟʘʭʩʪʘʥ 

 

ʈɸɿʈɸɹʆʊʂɸ ʇʈʀʃʆɾɽʅʀʗ, ʈɽɸʃʀɿʋʖʑɽɻʆ ʄʋʈɸɺʔʀʅʓʁ ɸʃɻʆʈʀʊʄ 

ɼʃʗ ʅɸʍʆɾɼɽʅʀʗ ʂʈɸʊʏɸʁʐʀʍ ʇʋʊɽʁ 

 

ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʦʜʥʦʛʦ ʠʟ 

ʠʟʚʝʩʪʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʥʘʭʦʞʜʝʥʠʷ ʢʨʘʪʯʘʡʰʠʭ ʧʫʪʝʡ ï ʤʫʨʘʚʴʠʥʦʛʦ ʘʣʛʦʨʠʪʤʘ. 

ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘ ʙʝʣʛʽʣʽ ʝץ שʳʩץʘ ʞʦʣʜʘʨʜʳ ʪʘʙʫʜʳש ʘʣʛʦʨʠʪʤʜʝʨʜʽש ʙʽʨʽ ï 

 .ʘʨʘʩʪʳʨʳʣʘʜʳץ ʟʝʛʝ ʘʩʳʨʫʳװʞ שʘ ʘʣʛʦʨʠʪʤʥʽץʤʳʨʩײץ

ɸbstract. This article is devoted to the software implementation of one of the known 

algorithms for finding the shortest paths - the ant algorithm. 
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ɿʘʜʘʯʘ ʧʦʠʩʢʘ ʢʨʘʪʯʘʡʰʠʭ ʧʫʪʝʡ ʚ ʛʨʘʬʝ ʷʚʣʷʝʪʩʷ ʦʙʱʝʠʟʚʝʩʪʥʦʡ ʠ ʚʘʞʥʦʡ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ʀʤʝʝʪʩʷ ʨʷʜ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʘʣʛʦʨʠʪʤʦʚ ʧʦʠʩʢʘ ʧʫʪʠ, ʩʦʭʨʘʥʷʶʱʠʭ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ 

ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʨʠʤʝʥʷʝʤʦʩʪʴ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʧʦʧʫʣʷʨʥʳʭ ʠʟ ʠʟʚʝʩʪʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʧʦʠʩʢʘ 

ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ ʷʚʣʷʶʪʩʷ ʤʫʨʘʚʴʠʥʳʡ ʘʣʛʦʨʠʪʤ.  

ʊʝʦʨʠʷ ʦ ʥʘʭʦʞʜʝʥʠʠ ʢʨʘʪʯʘʡʰʠʭ ʧʫʪʝʡ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʠʥʪʝʥʩʠʚʥʦ 

ʨʘʟʚʠʚʘʝʪʩʷ. ʅʘʭʦʞʜʝʥʠʝ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ - ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʟʜʝ, ʥʘʯʠʥʘʷ ʦʪ ʥʘʭʦʞʜʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ ʤʝʞʜʫ ʜʚʫʤʷ 

ʦʙʲʝʢʪʘʤʠ ʥʘ ʤʝʩʪʥʦʩʪʠ, ʚ ʩʠʩʪʝʤʘʭ ʘʚʪʦʧʠʣʦʪʘ, ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ 

ʧʨʠ ʧʝʨʝʚʦʟʢʘʭ, ʢʦʤʤʫʪʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʘʢʝʪʘ ʚ Internet ʠ ʪ.ʧ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʜʘʯʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʝʩʦʤʥʝʥʥʳʡ 

ʠʥʪʝʨʝʩ, ʢʘʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʪʘʢ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ.  

ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ï ʵʪʦ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʣʦʛʠʩʪʠʢʠ, ʚʢʣʶʯʘʶʱʘʷ ʦʧʝʨʘʮʠʠ 

ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʩʳʨʴʷ, ʟʘʧʘʩʦʚ, ʥʝʟʘʚʝʨʰʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʢʦʥʝʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʠʟ ʤʝʩʪʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʤʝʩʪʦ ʧʦʪʨʝʙʣʝʥʠʷ. 

ʇʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʧʨʦʜʫʢʪʦʚ ʥʝʤʘʣʦʚʘʞʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʦʠʩʢʫ ʧʫʪʝʡ 

ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʠ ʩʦʢʨʘʱʝʥʠʠ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʧʦʩʪʘʚʱʠʢʦʤ ʠ 

ʧʦʪʨʝʙʠʪʝʣʝʤ ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪʩʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʠʩʢ 

ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʧʨʦʜʫʢʪʦʚ ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʜʣʷ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʜʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ.  

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʛʦʪʦʚʳʡ ʧʨʦʛʨʘʤʤʥʳʡ 

ʧʨʦʜʫʢʪ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʣʶʙʦʡ ʢʦʤʧʘʥʠʠ, ʟʘʥʠʤʘʶʱʝʡʩʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ 

ʧʨʦʜʫʢʪʦʚ ʠʟ ʦʜʥʦʡ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʠ ʜʦ ʨʘʟʣʠʯʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʰʠʨʦʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ, ʪʝʦʨʠʷ ʦ ʥʘʭʦʞʜʝʥʠʠ ʢʨʘʪʯʘʡʰʠʭ ʧʫʪʝʡ 

ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʩʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʷ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʝʛʦ ʨʘʙʦʪʫ 

ʘʣʛʦʨʠʪʤʘ, ʚʳʙʨʘʥʦ Microsoft Visual Studio 2010. ɺʳʙʦʨ ʦʙʦʩʥʦʚʘʥ ʪʝʤ, ʯʪʦ ʜʘʥʥʘʷ ʩʨʝʜʘ 

ʧʦʤʦʛʘʝʪ ʧʨʦʛʨʘʤʤʠʩʪʘʤ, ʩʦʟʜʘʶʱʠʤ ʣʶʙʳʝ ʚʠʜʳ ʇʆ, ʫʩʢʦʨʠʪʴ ʨʘʟʨʘʙʦʪʢʫ ʧʨʠʣʦʞʝʥʠʡ 

ʠ ʩʦʟʜʘʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠʥʪʝʨʬʝʡʩʳ ʩ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʤ ʫʨʦʚʥʝʤ ʫʜʦʙʩʪʚʘ. 

ʉʨʝʜʘ Visual Studio ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʝʩʢʦʣʴʢʦ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʚ ʤʠʨʝ ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ Visual Basic, Visual C#, Visual C++ ʠ JavaScript, ʪʘʢ ʞʝ ʩ 

ʧʦʤʦʱʴʶ Visual Studio ʤʦʞʥʦ ʣʝʛʢʦ ʩʦʟʜʘʚʘʪʴ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ SQL. 
 

 
 

ʈʠʩʫʥʦʢ 1 ï ʈʘʙʦʪʘ ʤʫʨʘʚʴʠʥʦʛʦ ʘʣʛʦʨʠʪʤʘ 
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ʈʘʙʦʪʘ ʜʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çʦʪʢʨʳʪʴè, ʛʜʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʧʠʩʦʢ ʛʦʨʦʜʦʚ. ʉʧʠʩʦʢ ʛʦʨʦʜʦʚ ʨʘʟʣʠʯʝʥ ʠ ʚʟʷʪʳ ʛʦʨʦʜʘ ʂʘʟʘʭʩʪʘʥʘ. ʆʥ 

ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ 5, 8, 9, 10 ʠ 11 ʛʦʨʦʜʦʚ. ʊʘʢʞʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʦʣʥʠʪʴ ʛʦʨʦʜʘ ʧʦ 

ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ. ʉʧʠʩʦʢ ʛʦʨʦʜʦʚ ʙʳʣ ʩʦʟʜʘʥ ʚ ʪʝʢʩʪʦʚʦʤ ʜʦʢʫʤʝʥʪʝ ʩ ʨʘʩʰʠʨʝʥʠʝʤ - 

.txt. ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2 ʧʨʦʠʩʭʦʜʠʪ ʚʳʙʦʨ ʩʧʠʩʢʘ ʛʦʨʦʜʦʚ: 
 

 
 

ʈʠʩʫʥʦʢ 2 ï ʉʧʠʩʦʢ ʛʦʨʦʜʦʚ 

 

ɼʘʣʝʝ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çɿʘʧʦʣʥʠʪʴè ʪʘʙʣʠʮʘ dataGridView ʟʘʧʦʣʥʷʝʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʛʦʨʦʜʘʤʠ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʥʳ ʠʟ ʬʘʡʣʘ ʠ ʨʘʩʩʪʦʷʥʠʷʤʠ ʤʝʞʜʫ ʥʠʤʠ, ʢʦʪʦʨʳʝ 

ʩʛʝʥʝʨʠʨʦʚʘʥʳ ʩʣʫʯʘʡʥʳʤʠ ʯʠʩʣʘʤʠ. ɺ ʜʘʥʥʦʡ ʪʘʙʣʠʮʝ ʙʳʣʠ ʫʯʪʝʥʳ ʦʜʠʥʘʢʦʚʳʝ 

ʨʘʩʩʪʦʷʥʠʷ, ʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ 0 ʪʘʤ, ʛʜʝ ʦʜʠʥ ʛʦʨʦʜ ʩʭʦʜʠʪʩʷ ʩ ʩʘʤʠʤ ʩʦʙʦʡ. 

ʊʘʢʞʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʟʚʘʥʠʷ ʛʦʨʦʜʦʚ ʙʳʣʠ ʦʪʦʙʨʘʞʝʥʳ ʚ TextBox1. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ 

ʨʠʩʫʥʦʢ 3:  
 

 
 

ʈʠʩʫʥʦʢ 3 ï ɿʘʧʦʣʥʝʥʠʝ ʪʘʙʣʠʮʳ ʛʦʨʦʜʘʤʠ 
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çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 
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ʇʨʠ ʟʘʧʫʩʢʝ ʢʥʦʧʢʠ çɺʳʯʠʩʣʠʪʴè ʧʨʦʠʩʭʦʜʠʪ ʚʳʯʠʩʣʝʥʠʝ ʧʨʦʡʜʝʥʥʦʛʦ ʧʫʪʠ 

ʤʫʨʘʚʴʠʥʳʤ ʘʣʛʦʨʠʪʤʦʤ ʧʦ ʬʦʨʤʫʣʘʤ (1), (2), (3). ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʩheckBox1 ʩʦ 

ʟʥʘʯʝʥʠʝʤ çʜʣʠʥʘ ʧʫʪʠè, ʦʥʘ ʦʪʦʙʨʘʟʠʪʩʷ ʚ textbox2. ʅʘ ʬʦʨʤʝ ʪʘʢʞʝ ʧʦʢʘʟʘʥʳ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʫʪʠ, ʟʥʘʯʝʥʠʝ ʊʘʫ ʧʦʩʣʝ ʚʩʝʭ ʮʠʢʣʦʚ ʠ ʧʦʜʨʦʙʥʳʝ ʜʘʥʥʳʝ ʢʘʞʜʦʛʦ 

ʮʠʢʣʘ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʳʚʝʜʝʥʳ ʚ textbox2. [2-3] 

ɺʳʯʠʩʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ ʙʣʦʢʘ ʢʦʥʩʪʘʥʪ, ʙʣʦʢʘ ʧʝʨʝʤʝʥʥʳʭ, ʙʣʦʢʘ 

ʦʙʱʝʛʦ ʮʠʢʣʘ. ɿʘʜʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʘʣʴʬʘ, ʙʝʪʘ, ʩʢʦʨʦʩʪʠ ʚʳʩʳʭʘʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʧʫʪʝʰʝʩʪʚʠʡ, ʟʥʘʯʝʥʠʝ ʪʘʫ, ʤʘʩʩʠʚ ʚʩʝʭ ʩʚʷʟʝʡ, ʚʝʨʦʷʪʥʦʩʪʴ, ʧʝʨʝʤʝʥʥʘʷ ʜʣʠʥʳ ʠ 

ʪʝʢʫʱʠʡ ʛʦʨʦʜ. ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʙʦʪʘ ʩ ʧʦʤʦʱʴʶ ʤʘʩʩʠʚʘ. ʄʘʩʩʠʚ - ʪʠʧ ʠʣʠ ʩʪʨʫʢʪʫʨʘ 

ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʥʘʙʦʨʘ ʢʦʤʧʦʥʝʥʪʦʚ (ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʘʤʷʪʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ. ʇʨʠ ʵʪʦʤ ʜʦʩʪʫʧ ʢ ʦʪʜʝʣʴʥʳʤ ʵʣʝʤʝʥʪʘʤ ʤʘʩʩʠʚʘ 

ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ ʠʥʜʝʢʩʘʮʠʠ (ʪʦ ʝʩʪʴ ʯʝʨʝʟ ʩʩʳʣʢʫ ʥʘ ʤʘʩʩʠʚ ʩ ʫʢʘʟʘʥʠʝʤ ʥʦʤʝʨʘ 

(ʠʥʜʝʢʩʘ) ʥʫʞʥʦʛʦ ʵʣʝʤʝʥʪʘ); ʟʘ ʩʯʸʪ ʵʪʦʛʦ ʠ ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʧʠʩʢʘ - ʤʘʩʩʠʚ ʷʚʣʷʝʪʩʷ 

ʩʪʨʫʢʪʫʨʦʡ ʜʘʥʥʳʭ, ʧʨʠʛʦʜʥʦʡ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʝʸ ʷʯʝʡʢʘʤ. 

ɺʳʯʠʩʣʝʥʠʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʨʠʩʫʥʢʝ 4:  
 

 
 

ʈʠʩʫʥʦʢ 4 ï ɺʳʯʠʩʣʝʥʠʝ ʜʣʠʥʳ ʧʫʪʠ 

 

ʊʘʢʞʝ ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʛʦʨʦʜʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʪʦʙʨʘʞʝʥʳ ʥʘ 

textbox2. ʀʭ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʨʠʩʫʥʢʝ 5:  
 

 
 

ʈʠʩʫʥʦʢ 5 ï ɺʳʚʦʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʦʨʦʜʦʚ 
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ʅʘʞʘʪʠʝʤ ʥʘ ʢʥʦʧʢʫ çʆʯʠʩʪʠʪʴè ʧʨʦʠʩʭʦʜʠʪ ʦʯʠʩʪʢʘ ʜʘʥʥʳʭ ʩ ʢʦʤʧʦʥʝʥʪʘ 

textbox2. ʋʜʘʣʷʝʪ ʠʩʪʦʨʠʶ ʚʳʯʠʩʣʝʥʠʷ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ ʠ ʦʩʪʘʚʣʷʝʪ ʢʦʤʧʦʥʝʥʪ ʧʫʩʪʳʤ. 

ʕʪʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʨʠʩʫʥʢʝ 6: 
 

 
 

ʈʠʩʫʥʦʢ 6 ï ʆʯʠʩʪʢʘ ʚʳʚʦʜʦʚ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʟʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʫʪʠ ʚ ʛʨʘʬʝ. ʉʣʦʞʥʦʩʪʴ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʜʣʷ ʧʦʠʩʢʘ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʈʘʟʤʝʨʥʦʩʪʴ 

ʤʘʩʩʠʚʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʧʦʠʩʢ ʤʦʞʝʪ ʙʳʪʴ ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʡ, ʯʪʦ ʧʦʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ 

ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ, ʥʝ ʧʦʟʚʦʣʷʷ ʨʝʰʘʪʴ ʟʘʜʘʯʫ ʚ ʨʝʘʣʴʥʦʤ ʨʝʞʠʤʝ ʚʨʝʤʝʥʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʪʝʦʨʠʠ 

ʛʨʘʬʦʚ. ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʤʝʪʦʜʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʙʳʩʪʨʳʭ ʜʣʷ ʧʦʠʩʢʘ 

ʢʨʘʪʯʘʡʰʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʥʝʢʦʪʦʨʦʡ ʚʝʨʰʠʥʳ ʜʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ. ʆʥ ʣʸʛʦʢ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʠ ʩʧʦʩʦʙʝʥ ʜʘʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 
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ʈɽʐɽʅʀɽ ɿɸɼɸʏʀ ʆʎɽʅʂʀ ʏʀʉʃɸ ɽɼʀʅʀʎ ʂɸʅɸʃʔʅʆɻʆ ʈɽʉʋʈʉɸ, 

ʅɽʆɹʍʆɼʀʄʆɻʆ ɼʃʗ ʆɹʉʃʋɾʀɺɸʅʀʗ ʀɿɺɽʉʊʅʓʍ ʇʆʊʆʂʆɺ ʊʈɸʌʀʂɸ 

ʈɽɸʃʔʅʆɻʆ ɺʈɽʄɽʅʀ ʀ ʊʈɸʌʀʂɸ ɼɸʅʅʓʍ ʉ ʌʀʂʉʀʈʆɺɸʅʅʓʄ 

ʂɸʏɽʉʊɺʆʄ 

 

ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʦʚʤʝʩʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʧʦʪʦʢʦʚ ʪʨʘʬʠʢʘ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʦʜʥʦʛʦ ʧʦʪʦʢʘ ʪʨʘʬʠʢʘ ʜʘʥʥʳʭ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʣʦʞʝʥʥʦʡ 

ʤʦʜʝʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʷʚʦʢ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʧʨʘʢʪʠʢʝ.  

ɸbstract: The purpose of this article is analysis of the mathematical model of joint 

servicing real-time several traffic streams and one data traffic stream. In the analysis of the 

proposed model, the definitions of the characteristics of service quality of claims are formulated; 

recommendations on the use of the results obtained in practice are formulated. 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘ ʤʘץʩʘʪʳ ʙʽʨʥʝʰʝ ʥʘץʪʳ ʫʘץʳʪʪʘסʳ ʪʨʘʬʠʢ ʘסʳʥʜʘʨʳʥ ʙʽʨʣʝʩʢʝʥ 

 ʘʨʘʫ ʞᴅʥʝץ ʤʦʜʝʣʽʥ ץʤʘʪʝʤʘʪʠʢʘʣʳ שʳʥʳʥʳסʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʞᴅʥʝ ʜʝʨʝʢʪʝʨ ʪʘʩʳʤʘʣʳ ʘץ

ʟʝʨʪʪʝʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.ױʩʳʥʳʣʳʧ ʦʪʳʨסʘʥ װʣʛʽʥʽ ʟʝʨʪʪʝʫ ʙʘʨʩʳʩʳʥʜʘ, ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ 

ʩʘʧʘʩʳʥʳש ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʞᴅʥʝ ʧʘʨʘʤʝʪʨʣʝʨʽ, ʪᴅʞʽʨʠʙʝʜʝ ʥᴅʪʠʞʝʣʝʨʽʥ ʧʘʡʜʘʣʘʥʫ 

ʙʦʡʳʥʰʘ ײʩʳʥʳʤʜʘʨ ʪײʞʳʨʳʤʜʘʤʘʩʳ ʘʥʳץʪʘʣʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʬʠʢ ʜʘʥʥʳʭ, ʪʨʘʬʠʢ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʦʮʝʥʢʘ ʟʘʥʷʪʦʛʦ 

ʨʝʩʫʨʩʘ, ʘʣʛʦʨʠʪʤ ɻʘʫʩʩʘ-ɿʝʡʜʝʣʷ, PASTA, ʩʦʛʣʘʰʝʥʠʝ ʦʙ ʫʨʦʚʥʝ ʫʩʣʫʛ  

Keywords: elastic data, data traffic, real-time traffic, streaming traffic, traffic estimation, 

GaussïSeidel method, PASTA, Service Level Agreement 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʜʝʨʝʢʪʝʨ ʪʨʘʬʠʛʽ, ɻʘʫʩʩ ɿʘʡʜʝʣʴ ʘʣʛʦʨʠʪʤʽ, ʤʘʢʘʨʦʥ ᴇʥʽʤʜʝʨʽ, 

 .ʛʝʡʽ ʪʫʨʘʣʳ ʢʝʣʽʩʽʤשʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʜʝץ

 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʜʝʞʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʝʪʠ ʥʝʦʙʭʦʜʠʤ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ ʠ ʧʦʥʠʤʘʥʠʷ ʙʫʜʫʱʝʛʦ ʨʘʟʚʠʪʠʷ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ 

ʩʝʪʠ. ɺʳʧʦʣʥʷʷ ʜʦʣʞʥʳʡ, ʩʚʦʝʚʨʝʤʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʦʚ ʥʘʜʝʞʥʦʩʪʠ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʩʝʪʠ (ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ ʫʩʣʫʛʠ) 

ʦʧʝʨʘʪʠʚʥʦ ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʦʟʤʦʞʥʳʭ ʧʨʦʙʣʝʤʘʭ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʳʡ 

ʫʨʦʚʝʥʴ ʫʩʣʫʛ (Service Level Agreement, SLA), ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʢʦʥʝʯʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ. 

ɼʘʥʥʳʡ ʘʥʘʣʠʟ ʜʘʝʪ ʦʮʝʥʢʫ ʥʘ ʦʩʥʦʚʝ ʩʦʭʨʘʥʝʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʪʘʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʘʢ ʩʢʦʨʦʩʪʴ ʨʝʘʛʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ, ʩʢʦʨʦʩʪʴ ʬʠʟʠʯʝʩʢʦʡ ʣʠʥʠʠ ʩʚʷʟʠ ʠʣʠ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʢʘʥʘʣʘ ʩʚʷʟʠ, ʩʚʷʟʳʚʘʶʱʝʛʦ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʬʠʢʘ ʚ 

ʚʳʜʝʣʝʥʥʳʭ ʩʝʛʤʝʥʪʘʭ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʪʝʨʠ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʪʨʘʥʩʣʷʮʠʠ ʧʦ ʩʝʪʠ. ʆʜʥʠʤ 

ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʩʦʢʨʘʱʝʥʠʷ ʨʘʩʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʢʦʪʦʨʳʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʡ ʩʧʝʢʪʨ ʤʝʨ: 

¶ ʵʢʦʥʦʤʠʷ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ; 

¶ ʨʘʩʰʠʨʝʥʠʝ ʫʟʢʠʭ/ʤʝʜʣʝʥʥʳʭ ʢʘʥʘʣʦʚ; 

¶ ʧʨʠʦʨʠʪʝʟʘʮʠʷ ʪʨʘʬʠʢʘ; 

¶ ʰʝʡʧʠʥʛ ʪʨʘʬʠʢʘ; 

¶ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ VoIP. 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 
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ʇʨʠ ʵʪʦʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʦʨʠʪʝʟʘʮʠʷ ʪʨʘʬʠʢʘ, ʥʝ ʚʢʣʶʯʘʪ ʚ ʩʝʙʷ ʧʨʠʦʨʠʪʝʟʘʮʠʶ 

ʧʦ ʪʠʧʫ ʪʨʘʬʠʢʘ. ʆʜʥʘʢʦ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

Gardner ʠ IDC, ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʙʦʣʝʝ 75% ʧʝʨʝʩʳʣʘʝʤʳʭ ʧʦ ʩʝʪʠ ʜʘʥʥʳʭ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ [10]. ʂ ʠʭ ʯʠʩʣʫ ʦʪʥʦʩʷʪʩʷ ʚʠʜʝʦ ʠ 

ʘʫʜʠʦ-ʬʘʡʣʳ, ʬʦʪʦʛʨʘʬʠʠ ʠ ʢʘʨʪʠʥʢʠ, ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ ʠ ʧʨʦʯʠʝ ʬʘʡʣʳ, 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʢʦʪʦʨʳʝ ʜʦʩʪʘʪʦʯʥʦ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. ʉʨʝʜʠ ʭʘʨʘʢʪʝʨʥʳʭ ʩʚʦʡʩʪʚ ʵʪʠʭ 

ʜʘʥʥʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʢʨʘʡʥʝ ʨʝʜʢʠʝ ʠʟʤʝʥʝʥʠʷ ʠ ʤʦʜʠʬʠʢʘʮʠʶ ʬʘʡʣʦʚ; 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʮʝʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ; ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʠ ʵʣʘʩʪʠʯʥʦʩʪʴ 

ʜʘʥʥʳʭ.  

ʇʦʩʣʝʜʥʝʝ ʩʚʦʡʩʪʚʦ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʦʩʦʙʝʥʥʦ ʟʥʘʯʠʤʦ, ʪʘʢ ʢʘʢ ʦʥʦ 

ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʟʘʜʝʨʞʢʘʤ ʧʨʠ ʧʝʨʝʜʘʯʝ, ʚ ʦʪʣʠʯʠʠ ʦʪ 

ʧʦʪʦʢʦʚʦʛʦ ʪʨʘʬʠʢʘ (ʠʣʠ ʪʨʘʬʠʢʘ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ). ɼʣʷ ʤʦʥʦʩʝʨʚʠʩʥʦʛʦ ʧʦʪʦʢʦʚʦʛʦ 

ʪʨʘʬʠʢʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʪʨʘʬʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʩʨʝʜʥʝʝ ʯʠʩʣʦ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʩʦʚʧʘʜʘʝʪ ʩʦ ʩʨʝʜʥʠʤ ʯʠʩʣʦʤ ʧʦʪʝʥʮʠʘʣʴʥʦ ʟʘʥʷʪʳʭ ʝʜʠʥʠʮ 

ʢʘʥʘʣʴʥʦʛʦ ʨʝʩʫʨʩʘ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʜʣʷ ʤʫʣʴʪʠʩʝʨʚʠʩʥʳʭ ʩʝʪʝʡ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʝʨʚʠʩʦʚ ʨʘʟʥʦʛʦ ʚʠʜʘ ʪʨʝʙʫʝʪ ʨʘʟʥʳʭ ʟʥʘʯʝʥʠʡ 

ʢʘʥʘʣʴʥʦʛʦ ʨʝʩʫʨʩʘ. 

ʆʙʳʯʥʦ ʨʝʩʫʨʩ ʧʝʨʝʜʘʯʠ ʪʨʘʬʠʢʘ ʜʘʥʥʳʭ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦʨʦʚʥʫ ʤʝʞʜʫ ʚʩʝʤʠ 

ʧʦʩʪʫʧʠʚʰʠʤʠ ʟʘʷʚʢʘʤʠ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʝʨʝʜʘʯʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʙʝʟ ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʛʦ ʩʝʨʚʠʩʘ ʩ ʧʝʨʝʤʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ. ɼʣʷ ʝʛʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʧʦ ʩʝʪʠ 

ʤʦʞʝʪ ʚʳʜʝʣʷʪʴʩʷ ʚʝʩʴ ʨʝʩʫʨʩ, ʦʩʪʘʚʰʠʡʩʷ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʤ ʦʪ ʧʨʦʧʫʩʢʘ ʪʨʘʬʠʢʘ 

ʩʝʨʚʠʩʦʚ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʇʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʘʢʠʝ ʤʦʤʝʥʪʳ 

ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʠʩʧʦʣʴʟʫʝʤʳʝ ʤʝʭʘʥʠʟʤʳ ʘʜʘʧʪʘʮʠʠ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ ʢ ʫʩʣʦʚʠʷʤ ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʷʚʦʢ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʤ ʧʦʣʘʛʘʪʴ, ʯʪʦ 

ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʝʩʳʣʢʠ ʧʨʦʠʩʭʦʜʠʪ ʠʤʝʥʥʦ ʚ ʤʦʤʝʥʪʳ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʘ ʟʘʷʚʦʢ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʠ. ʢʘʥʘʣʴʥʦʛʦ ʨʝʩʫʨʩʘ ʧʦʟʚʦʣʷʝʪ. ɿʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ 

ʟʘʛʨʫʟʢʫ ʢʘʥʘʣʴʥʦʛʦ ʨʝʩʫʨʩʘ ʧʦʟʚʦʣʷʝʪ ʜʠʥʘʤʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʨʘʟʜʝʣʝʥʠʷ. ɽʛʦ ʨʦʣʴ 

ʦʩʦʙʝʥʥʦ ʚʘʞʥʘ ʜʣʷ ʩʦʪʦʚʳʭ ʩʝʪʝʡ ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ ʠʟ-ʟʘ ʦʢʦʥʝʯʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʯʘʩʪʦʪ, 

ʚʳʜʝʣʷʝʤʦʛʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʜʠʦʢʘʥʘʣʦʚ. ʆʙʱʠʤ ʨʝʩʫʨʩʦʤ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʷʚʣʷʝʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʛʨʫʟʢʠ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʨʝʩʫʨʩʘ ʩʦʪʳ ʘʙʦʥʝʥʪʘʤʠ 

ʜʘʥʥʦʡ ʩʦʪʳ ʠ ʩʦʩʝʜʥʠʭ ʩʦʪ, ʦʛʨʘʥʠʯʝʥʥʳʡ ʫʩʣʦʚʠʝʤ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ.  

ɺ ʩʪʘʪʴʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʘ ʠ ʠʩʩʣʝʜʦʚʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʦʚʤʝʩʪʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʧʦʪʦʢʦʚ ʪʨʘʬʠʢʘ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʦʜʥʦʛʦ ʧʦʪʦʢʘ ʪʨʘʬʠʢʘ 

ʜʘʥʥʳʭ. ʀʩʧʦʣʴʟʫʷ ʦʙʱʠʝ ʧʦʜʭʦʜʳ [2-7] ʠ ʩʚʦʡʩʪʚʘ, ʧʨʠʩʫʱʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʷʤ, 

ʪʘʢʠʝ ʢʘʢ ʩʪʘʮʠʦʥʘʨʥʦʩʪʴ, ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʠ ʦʨʜʠʥʘʨʥʦʩʪʴ, ʩʬʦʨʤʫʣʠʨʫʝʤ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 

ʇʫʩʪʴ C ï ʩʢʦʨʦʩʪʴ ʣʠʥʠʠ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʙʠʪʘʭ ʚ ʩʝʢʫʥʜʫ, r ï ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʝʤʘʷ ʦʜʥʦʡ ʢʘʥʘʣʴʥʦʡ ʝʜʠʥʠʮʝʡ. ɹʫʜʝʤ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ 

ʟʥʘʯʝʥʠʝ C ʥʘʮʝʣʦ ʜʝʣʠʪʩʷ ʥʘ r, ʠ ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ v=C/r ʩʢʦʨʦʩʪʴ ʣʠʥʠʠ, ʚʳʨʘʞʝʥʥʫʶ ʚ 

ʢʘʥʘʣʴʥʳʭ ʝʜʠʥʠʮʘʭ. ɺ ʤʦʜʝʣʠ ʠʤʝʶʪʩʷ n ʧʦʪʦʢʦʚ ʟʘʷʚʦʢ ʥʘ ʧʦʣʫʯʝʥʠʝ ʩʝʨʚʠʩʦʚ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʦʜʠʥ ʧʦʪʦʢ ʟʘʷʚʦʢ ʥʘ ʧʝʨʝʩʳʣʢʫ ʜʘʥʥʳʭ. ɿʘʷʚʢʠ k-ʛʦ ʧʦʪʦʢʘ ʥʘ 

ʧʝʨʝʜʘʯʫ ʪʨʘʬʠʢʘ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʩʪʫʧʘʶʪ ʧʦ ʧʫʘʩʩʦʥʦʚʩʢʦʤʫ ʟʘʢʦʥʫ ʩ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ lk. ɼʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʜʥʦʡ ʟʘʷʚʢʠ ʪʨʝʙʫʝʪʩʷ bk ʝʜʠʥʠʮ ʢʘʥʘʣʴʥʦʛʦ 

ʨʝʩʫʨʩʘ, ʚʨʝʤʷ ʝʛʦ ʟʘʥʷʪʠʷ ʠʤʝʝʪ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ 

hk=1/Õk, ʛʜʝ k=1,2,...,n. ʆʩʥʦʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʜʘʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʝ ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʷʚʣʷʶʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʩʪʘʨʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ʜʦ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʪʠʧʘ ʩʦʙʳʪʠʷ. ʇʦʩʪʫʧʣʝʥʠʝ ʟʘʷʚʦʢ ʥʘ ʧʝʨʝʜʘʯʫ 

ʜʘʥʥʳʭ (ʬʘʡʣʦʚ) ʪʘʢʞʝ ʧʦʜʯʠʥʷʝʪʩʷ ʧʫʘʩʩʦʥʦʚʩʢʦʤʫ ʟʘʢʦʥʫ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ld. ʆʙʲʸʤ 

ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʬʘʡʣʘ ʠʤʝʝʪ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ F 
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ʙʠʪʦʚ. ɼʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʜʥʦʡ ʟʘʷʚʢʠ ʥʘ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʚʳʜʝʣʷʝʪʩʷ ʦʜʠʥ ʤʘʢʨʦʢʘʥʘʣ 

ʩʦ ʩʢʦʨʦʩʪʴʶ w, ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʤʥʦʞʝʩʪʚʫ Ý. ɸʣʛʦʨʠʪʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʘ ʧʦ 

ʤʘʢʨʦʢʘʥʘʣʘʤʠ ʠʭ ʥʘʟʥʘʯʝʥʠʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʦʙʱʠʤ ʧʨʠʥʮʠʧʘʤ, 

ʧʨʠʚʝʜʝʥʥʳʤ ʚ [2,5,6]. ʉʭʝʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ ʤʫʣʴʪʠʩʝʨʚʠʩʥʦʡ ʣʠʥʠʠ ʩ 

ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʝʤʦʡ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʪʨʘʬʠʢʘ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. 

ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ (f,d) ʜʚʫʤʝʨʥʳʡ ʚʝʢʪʦʨ ʩ ʮʝʣʦʯʠʩʣʝʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, 

ʧʦʢʘʟʳʚʘʶʱʠʤʠ ʩʦʩʪʦʷʥʠʝ ʧʨʦʮʝʩʩʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʷʚʦʢ ʥʘ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ, ʛʜʝ f ï 

ʯʠʩʣʦ ʢʘʥʘʣʴʥʳʭ ʝʜʠʥʠʮ ʣʠʥʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, 

ʘ d ï ʯʠʩʣʦ ʟʘʷʚʦʢ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. ʇʘʨʘʤʝʪʨʳ f ʠ d ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ 

ʟʥʘʯʝʥʠʷ 0,1,é,v. ɽʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʧʦʩʪʫʧʣʝʥʠʷ ʟʘʷʚʦʢ ʚʩʝʭ ʪʠʧʦʚ ʠʣʠ ʦʢʦʥʯʘʥʠʷ ʠʭ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠʟʤʝʥʷʶʪʩʷ ʟʥʘʯʝʥʠʷ f ʠ d, ʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʙʨʘʥʥʦʡ ʧʨʦʮʝʜʫʨʦʡ 

ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʘʢʨʦʢʘʥʘʣʦʚ [2,5,6]. 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ

ʧʦʩʪʫʧʣʝʥʠʷ

ʟʘʷʚʦʢ

ʇʝʨʝʜʘʪʦʯʥʳʡ 

ʨʝʩʫʨʩ ʣʠʥʠʠ ʚ 

ʢʘʥʘʣʴʥʳʭ ʝʜʠʥʠʮʘʭ

ʆʪʣʠʯʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ

ʊʠʧ ʪʨʘʬʠʢʘ

¶ ʉʦʚʤʝʩʪʥʘʷ ʧʝʨʝʜʘʯʘ ʪʨʘʬʠʢʘ 

ʩʝʨʚʠʩʦʚ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ 

ʪʨʘʬʠʢʘ ʜʘʥʥʳʭ, ʜʦʧʫʩʢʘʶʱʝʛʦ 

ʟʘʜʝʨʞʢʫ.

ʊʠʧ ʤʦʜʝʣʠ

¶ ʊʨʘʬʠʢ ʩʝʨʚʠʩʦʚ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʠʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʳʡ 

ʧʨʠʦʨʠʪʝʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʨʝʩʫʨʩʘ, ʫʤʝʥʴʰʘʷ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ;

¶ ɺʳʜʝʣʷʝʤʳʡ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʨʝʩʫʨʩ (ʤʘʢʨʦʢʘʥʘʣ) ʠ ʚʨʝʤʷ ʝʛʦ 

ʟʘʥʷʪʠʷ ʜʠʥʘʤʠʯʝʩʢʠ ʤʝʥʷʶʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʛʨʫʟʢʠ ʣʠʥʠʠ.

ʆʙʣʘʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ

¶ ʈʘʩʯʝʪ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʤʫʣʴʪʠʩʝʨʚʠʩʥʳʭ ʣʠʥʠʡ ʜʦʩʪʫʧʘ

ʈʝʩʫʨʩ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʷʚʢʠ ʥʘ

ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʚʳʜʝʣʷʝʪʩʷ ʚ ʚʠʜʝ 

ʤʘʢʨʦʢʘʥʘʣʘ, ʚ ʢʦʪʦʨʳʡ  

ʠʥʪʝʛʨʠʨʫʶʪ ʧʝʨʝʜʘʪʦʯʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʩʢʦʣʴ-ʢʠʭ ʢʘʥʘʣʴʥʳʭ 

ʝʜʠʥʠʮ

ɿʘʷʚʢʠ ʥʘ 

ʢʘʥʘʣʴʥʳʡ ʨʝʩʫʨʩ 

ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʪʨʘʬʠʢʘ ʜʘʥʥʳʭ, 

ʜʦʧʫʩʢʘʶʱʝʛʦ 

ʟʘʜʝʨʞʢʫ

ɿʘʷʚʢʠ ʥʘ 

ʢʘʥʘʣʴʥʳʡ ʨʝʩʫʨʩ 

ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʧʦʪʦʢʦʚʦʛʦ ʪʨʘʬʠʢʘ

1

n

ɚ1,b1,1/ɛ1

ɚn,bn,1/ɛn

ɚd,w Wɴ,1/ɛd

 
ʈʠʩ. 1 ï ʉʭʝʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ ʤʫʣʴʪʠʩʝʨʚʠʩʥʦʡ ʣʠʥʠʠ ʩ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʝʤʦʡ 

ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʪʨʘʬʠʢʘ ʜʘʥʥʳʭ 

 

ɺʨʝʤʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʷʚʢʠ ʥʘ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʠʤʝʝʪ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ F/r ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʘʨʘʤʝʪʨʦʤ Õd =r/F, ʝʩʣʠ 

ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʚʝʣʘʩʴ ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʤʘʢʨʦʢʘʥʘʣʘ ʩ ʝʜʠʥʠʯʥʦʡ ʩʢʦʨʦʩʪʴʶ. 

ʉʢʦʨʦʩʪʴ ʧʝʨʝʩʳʣʢʠ ʜʘʥʥʳʭ ʤʝʥʷʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʛʨʫʟʢʦʡ ʣʠʥʠʠ.  

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʣʠʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ (f,d). ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ Õ(f,d) 

ʧʘʨʘʤʝʪʨ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʜʦ ʦʢʦʥʯʘʥʠʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʜʥʦʡ 

ʠʟ d ʧʨʠʥʷʪʳʭ ʟʘʷʚʦʢ ʥʘ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ. ɿʘʷʚʢʘ k-ʛʦ ʧʦʪʦʢʘ ʥʘ ʧʝʨʝʜʘʯʫ ʪʨʘʬʠʢʘ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʧʦʩʪʫʧʠʚʰʘʷ ʚ ʩʦʩʪʦʷʥʠʝ (f,d), ʧʨʠʥʠʤʘʝʪʩʷ ʢ ʦʙʩʣʫʞʠʚʘʥʠʶ, ʝʩʣʠ 

ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦ fÓd+bk. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʟʘʷʚʢʘ ʧʦʣʫʯʘʝʪ ʦʪʢʘʟ ʠ ʥʝ 

ʚʦʟʦʙʥʦʚʣʷʝʪʩʷ.  
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ɼʣʷ ʦʮʝʥʢʠ ʜʦʣʠ ʧʦʪʝʨʷʥʥʳʭ ʟʘʷʚʦʢ, ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʚʨʝʤʝʥʠ ʠʭ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʟʘʥʷʪʦʛʦ ʨʝʩʫʨʩʘ ʜʦʩʪʘʪʦʯʥʦ ʟʥʘʪʴ ʜʦʣʶ ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʣʠʥʠʠ ʚ ʩʦʩʪʦʷʥʠʷʭ ʩ 

ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʯʠʩʣʦʤ ʟʘʷʚʦʢ ʚʩʝʭ ʪʠʧʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʠ, ʦʪʢʫʜʘ 

ʩʣʝʜʫʶʪ ʚʠʜ ʩʦʩʪʦʷʥʠʷ ʠ ʢʦʤʧʦʥʝʥʪʳ ʤʘʨʢʦʚʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥ 

ʜʣʷ ʦʮʝʥʢʠ ʚʚʝʜʸʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ [2,5-10]. 

ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ik(t) ʯʠʩʣʦ ʟʘʷʚʦʢ k-ʛʦ ʧʦʪʦʢʘ, k=1,2,...,n, ʥʘ ʧʝʨʝʜʘʯʫ ʪʨʘʬʠʢʘ 

ʩʝʨʚʠʩʦʚ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʠ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t, ʘ ʯʝʨʝʟ 

d(t) ʦʙʦʟʥʘʯʠʤ ʯʠʩʣʦ ʟʘʷʚʦʢ ʥʘ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ, ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t. 

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʦʙʱʝʛʦ ʯʠʩʣʘ ʟʘʷʚʦʢ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʠʩʪʝʤʝ, ʦʧʠʩʳʚʘʝʪʩʷ 

ʤʥʦʛʦʤʝʨʥʳʤ ʩʣʫʯʘʡʥʳʤ ʧʨʦʮʝʩʩʦʤ r(t)=(i1(t),é,in(t), d(t)), ʦʧʨʝʜʝʣʸʥʥʳʤ ʥʘ ʢʦʥʝʯʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦʩʪʦʷʥʠʡ S.  

ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ p=(i1,é,in, d) ʩʪʘʮʠʦʥʘʨʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʩʪʦʷʥʠʷ (i1,é,in, d)ɴ S. 

ʆʥʘ ʠʤʝʝʪ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʜʦʣʠ ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʣʠʥʠʠ ʚ ʩʦʩʪʦʷʥʠʠ (i1,é,in, d) ʠ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʮʝʥʢʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʚʤʝʩʪʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʷʚʦʢ. 

ʇʨʦʮʝʩʩ ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʷʚʦʢ ʥʘ ʧʝʨʝʜʘʯʫ ʵʣʘʩʪʠʯʥʦʛʦ ʪʨʘʬʠʢʘ ʠ ʪʨʘʬʠʢʘ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʣʝʡ ʧʦʪʝʨʷʥʥʳʭ ʟʘʷʚʦʢ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʩʚʦʙʦʜʥʦʛʦ 

ʢʘʥʘʣʴʥʦʛʦ ʨʝʩʫʨʩʘ, ʘ ʪʘʢʞʝ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʢʘʥʘʣʴʥʦʛʦ ʨʝʩʫʨʩʘ. 

ʂʘʯʝʩʪʚʦ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦʮʝʥʠʚʘʝʪʩʷ ʜʦʣʝʡ ʧʦʪʝʨʷʥʥʳʭ ʟʘʷʚʦʢ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʮʝʥʠʪʴ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʨʝʩʫʨʩʘ ʣʠʥʠʠ, ʠʩʧʦʣʴʟʫʷ ʩʚʦʡʩʪʚʦ PASTA (ʇʫʘʩʩʦʥʦʚʩʢʦʝ 

ʧʦʩʪʫʧʣʝʥʠʝ ʚʳʟʦʚʦʚ, ʥʘʙʣʶʜʘʝʤʦʝ ʟʘ ʩʨʝʜʥʝʝ ʚʨʝʤʷ), ʘ ʪʘʢʞʝ ʩʨʝʜʥʠʤ ʚʨʝʤʝʥʝʤ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʷʚʢʠ, ʪ.ʝ. ʩʨʝʜʥʠʤ ʚʨʝʤʝʥʝʤ ʜʦʩʪʘʚʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ. ɺ 

ʨʘʤʢʘʭ ʧʦʩʪʨʦʝʥʥʦʡ ʤʘʨʢʦʚʩʢʦʡ ʤʦʜʝʣʠ ʵʪʠ, ʘ ʪʘʢʞʝ ʨʷʜ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʤʦʛʫʪ ʙʳʪʴ 

ʥʘʡʜʝʥʳ ʩʫʤʤʠʨʦʚʘʥʠʝʤ ʩʪʘʮʠʦʥʘʨʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ p=(i1,é,in, d) ʧʦ ʩʧʝʮʠʘʣʴʥʦ 

ʚʳʙʨʘʥʥʳʤ ʧʦʜʤʥʦʞʝʩʪʚʘʤ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʦʩʪʦʷʥʠʡ S [2,5-10].  

ʏʪʦʙʳ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʚʝʜʸʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʠ ʨʝʰʠʪʴ 

ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʩʚʷʟʳʚʘʶʱʫʶ ʥʝʥʦʨʤʠʨʦʚʘʥʥʳʝ 

ʚʝʨʦʷʪʥʦʩʪʠ ʤʦʜʝʣʠ. ɿʘʪʝʤ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʦʨʤʠʨʦʚʘʪʴ. ɼʣʷ ʦʮʝʥʢʠ 

ʚʚʝʜʸʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʨʝʰʝʥʠʠ 

ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʨʘʚʥʦʚʝʩʠʷ ʘʣʛʦʨʠʪʤʦʤ ɻʘʫʩʩʘðɿʝʡʜʝʣʷ [2,5-8].  

ʅʘ ʦʩʥʦʚʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʷʚʦʢ ʤʦʞʥʦ 

ʧʨʦʠʟʚʝʩʪʠ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ɺ ʨʘʤʢʘʭ ʩʦʪʦʚʳʭ ʩʝʪʝʡ ʦʧʝʨʘʪʦʨ 

ʤʦʞʝʪ ʚ ʘʢʪʠʚʥʦʤ ʨʘʙʦʯʝʤ ʨʝʞʠʤʝ ʚʘʨʴʠʨʦʚʘʪʴ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʪʨʘʬʠʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʩʝʪʠ ʠ ʥʘʣʠʯʠʷ ʩʚʦʙʦʜʥʦʛʦ ʨʝʩʫʨʩʘ. ʋʚʝʣʠʯʠʚʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʩʳʣʢʠ 

ʜʘʥʥʳʭ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʜʠʥʠʮʳ ʢʘʥʘʣʴʥʦʛʦ 

ʨʝʩʫʨʩʘ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʷʚʦʢ ʥʘ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ; 

ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʸʤʘ ʧʝʨʝʩʳʣʘʝʤʦʛʦ ʪʨʘʬʠʢʘ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʟʘ ʩʯʝʪ ʫʩʢʦʨʝʥʥʦʛʦ 

ʦʩʚʦʙʦʞʜʝʥʠʷ ʨʝʩʫʨʩʘ ʣʠʥʠʠ; ʘ ʪʘʢʞʝ ʩʦʢʨʘʱʝʥʠʷ ʜʦʣʠ ʧʦʪʝʨʷʥʥʳʭ ʟʘʷʚʦʢ ʥʘ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʢʦʥʢʨʝʪʥʦʡ ʫʩʣʫʛʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʩʦʚʤʝʩʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʧʦʪʦʢʦʚ ʪʨʘʬʠʢʘ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʦʜʥʦʛʦ 

ʧʦʪʦʢʘ ʪʨʘʬʠʢʘ ʜʘʥʥʳʭ; ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʩʪʫʧʘʶʱʠʭ ʟʘʷʚʦʢ, ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʢʦʪʦʨʳʭ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʠ 

ʨʝʰʝʥʘ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʩʚʷʟʳʚʘʶʱʘʷ ʥʝʥʦʨʤʠʨʦʚʘʥʥʳʝ 

ʚʝʨʦʷʪʥʦʩʪʠ ʤʦʜʝʣʠ; ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʩʨʝʜʥʝʛʦ ʯʠʩʣʘ ʝʜʠʥʠʮ ʨʝʩʫʨʩʘ ʦʪ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʛʨʫʟʢʠ ʝʜʠʥʠʮʳ ʢʘʥʘʣʴʥʦʛʦ ʨʝʩʫʨʩʘ ʠ ʧʨʦʚʝʜʝʥ ʯʠʩʣʝʥʥʳʡ ʘʥʘʣʠʟ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ; ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʧʨʘʢʪʠʢʝ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʧʦʩʪʨʦʠʪʴ 

ʠʤʠʪʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʠ ʩʨʘʚʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʥʝʡ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʯʠʩʣʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʚ 

ʩʪʘʪʴʝ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʨʘʟʨʘʙʦʪʢʠ ʚʠʨʪʫʘʣʴʥʦʛʦ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʘ çʈʝʞʠʤʳ ʫʧʨʘʚʣʝʥʠʷ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʝʡè. ɺʠʨʪʫʘʣʴʥʳʡ 

ʣʘʙʦʨʘʪʦʨʥʳʡ ʩʪʝʥʜ ʩʦʟʜʘʝʪʩʷ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʨʝʜʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ TIA Portal. 

ʇʨʠʚʝʜʝʥʳ ʩʦʩʪʘʚ ʠ ʥʘʟʥʘʯʝʥʠʝ ʩʪʝʥʜʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʛʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʨʘʙʦʪ.  

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ  çʉʦʨסʳ ʩʪʘʥʮʠʷʩʳʥ ʙʘʩץʘʨʫ ʨʝʞʽʤʜʝʨʽè ʚʠʨʪʫʘʣʜʳ 

ʟʝʨʪʭʘʥʘʣʳץ ʩʪʝʥʜʽʥ ײץʨʘʩʪʳʨʫ ʩײʨʘץʪʘʨʳ ץʘʨʘʩʪʳʨʳʣסʘʥ. ɺʠʨʪʫʘʣʜʳ ʟʝʨʪʭʘʥʘʣʳץ ʩʪʝʥʜ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫʜʳש ʠʥʪʝʛʨʘʣʜʘʥסʘʥ ʦʨʪʘʩʳ-TIA Portal-ʜʘ ʞʘʩʘʣסʘʥ. ʉʪʝʥʜʪʽײץ שʨʘʤʳ ʤʝʥ 

ʪʘסʘʡʳʥʜʘʣʫʳ, ʦʥʳ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨʜʳ ʦʨʳʥʜʘʫסʘ ץʦʣʜʘʥʳʣʫʳ ʢʝʣʪʽʨʽʣʛʝʥ. 

ɸbstract. This article discusses the development of a virtual laboratory stand çModes of 

the pump station controlè. Virtual laboratory stand created in the IDE TIA Portal Automation. 

Presents the composition and appointment of the stand, use it to perform laboratory work.  
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ʉʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʪʨʝʙʫʝʪ ʦʪ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʚʥʝʜʨʝʥʠʷ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʨʠ ʵʪʦʤ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʟʘʢʨʝʧʣʷʶʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʠ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʟʘʥʷʪʠʷʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʨʪʫʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ. ɺʠʨʪʫʘʣʴʥʳʡ ʣʘʙʦʨʘʪʦʨʥʳʡ ʩʪʝʥʜ (ɺʃʉ) ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ 

ʤʥʦʛʦʢʨʘʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʳʜʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʰʠʙʢʘʭ, ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʴʶ, ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠ ʦʙʥʦʚʣʝʥʠʷ ʩʧʨʘʚʦʯʥʦʡ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʠʟʫʯʘʝʤʦʡ ʪʝʤʝ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʤʝʪʥʦ 

ʫʩʢʦʨʷʶʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʠ ʧʦʚʳʰʘʶʪ ʢʘʯʝʩʪʚʦ ʧʨʝʧʦʜʘʚʘʥʠʷ 

ʅʘ ʢʘʬʝʜʨʝ çʀʥʞʝʥʝʨʥʘʷ ʢʠʙʝʨʥʝʪʠʢʘè ʅɸʆ çɸʋʕʉè ʘʢʪʠʚʥʦ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ ʚʠʨʪʫʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʩʪʝʥʜʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: 

LabView, MatLab, Delphi ʠ ʜʨ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʷʚʣʷʝʪʩʷ ʧʨʝʜʣʘʛʘʝʤʳʡ ɺʃʉ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ TIA Portal (Totally Integrated Automation 

Portal).  

ʀʥʪʝʨʬʝʡʩ TIA Portal ʫʜʦʙʥʳʡ, ʠʥʪʫʠʪʠʚʥʳʤ ʠ çʙʳʩʪʨʳʡè ʚ ʜʦʩʪʫʧʝ ʢ ʥʫʞʥʦʡ 

ʬʫʥʢʮʠʠ. ɺ çʛʣʘʚʥʦʤ ʦʢʥʝè ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʦʙʲʝʢʪ, ʧʦ ʧʝʨʠʬʝʨʠʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʢʥʘ, ʚ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, 

ʜʝʪʘʣʠʟʘʮʠʷ, ʦʧʝʨʘʮʠʦʥʥʳʝ ʦʙʲʝʢʪʳ ʠʣʠ ʙʠʙʣʠʦʪʝʢʠ. ʇʨʠʯʸʤ ʦʩʥʦʚʥʘʷ ʨʘʙʦʪʘ ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʢʘʢ ʚ ʮʝʥʪʨʘʣʴʥʦʤ, ʪʘʢ ʠ ʚʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʦʢʥʘʭ [1, 2]. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘʩʦʩʥʘʷ ʩʪʘʥʮʠʷ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʧʝʨʝʣʠʚʘʥʠʷ ʞʠʜʢʦʩʪʠ ʠʟ ʦʜʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʚ ʜʨʫʛʦʡ. ʇʦʣʴʟʦʚʘʪʝʣʶ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʚʫʭ ʨʝʞʠʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʝʡ: 

ʜʨʦʩʩʝʣʴʥʳʡ ʨʝʞʠʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʦʤ ʠ ʨʝʞʠʤ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʭʦʜʦʤ ʧʦʩʨʝʜʩʪʚʦʤ 

ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ [3]. 

ɺ ʩʦʩʪʘʚ ɺʃʉ çʈʝʞʠʤʳ ʫʧʨʘʚʣʝʥʠʷ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠè ʚʭʦʜʷʪ:  ʜʚʘ ʨʝʟʝʨʚʫʘʨʘ;  

ʩʚʷʟʳʚʘʶʱʠʝ ʪʨʫʙʳ; ʥʘʩʦʩ 0,34 ʢɺʪ; ʢʦʨʠʦʣʠʩʦʚʳʡ ʨʘʩʭʦʜʦʤʝʨ; ʜʘʪʯʠʢʠ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ 

ʚ ʧʝʨʚʦʤ ʠ ʚʦ ʚʪʦʨʦʤ ʨʝʟʝʨʚʫʘʨʘʭ; ʤʘʥʦʤʝʪʨʳ ʚ ʧʝʨʚʦʤ ʠ ʚʦ ʚʪʦʨʦʤ ʨʝʟʝʨʚʫʘʨʘʭ; ʪʨʠ 

ʨʫʯʥʳʭ ʢʨʘʥʘ; ʘʥʘʣʦʛʦʚʳʡ ʨʝʛʫʣʠʨʫʝʤʳʡ ʢʣʘʧʘʥ; ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʠʨʫʝʤʳʡ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ (ʏʈʇ).  

ʉʪʨʫʢʪʫʨʘ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. ɻʣʘʚʥʦʝ ʦʢʥʦ ʠʥʪʝʨʬʝʡʩʘ 

ʩʪʝʥʜʘ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʚʢʣʘʜʦʢ, ʚ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʦʚʘʥʳ: ʦʢʥʦ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ ʠ 

ʚʳʙʦʨʘ ʨʝʞʠʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʩʪʨʫʢʪʫʨʘ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ, ʇʀɼ-ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʨʘʩʭʦʜʦʤ, 

ʨʘʩʭʦʜʥʦ-ʥʘʧʦʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʘʥʮʠʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʫʧʨʘʚʣʝʥʠʷ. 
 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ (ʜʨʦʩʩʝʣʴʥʳʡ ʨʝʞʠʤ ʫʧʨʘʚʣʝʥʠʷ) 

https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D1%80%D0%B5%D0%B4%D0%B0_%D1%80%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%90%D0%A1%D0%A3_%D0%A2%D0%9F
https://ru.wikipedia.org/wiki/%D0%90%D0%A1%D0%A3_%D0%A2%D0%9F
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ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʚʝʨʩʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ TIA Portal 

V12 project. ɺʩʝ ʬʫʥʢʮʠʠ ʚʳʙʨʘʥʥʦʡ ʚʝʨʩʠʠ ʭʦʨʦʰʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʝʜʢʦ ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ  ʆʉ Windows XP. ʇʦʵʪʦʤʫ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʩʪʝʥʜʝ ʩ 

ʮʝʣʴʶ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʆʉ Windows XP ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʫʩʪʠʪʴ ʚʠʨʪʫʘʣʴʥʫʶ ʤʘʰʠʥʫ 

çOracle VM VirtualBoxè. ɼʘʣʴʥʝʡʰʠʝ ʜʝʡʩʪʚʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ Windows XP. ɼʣʷ ʢʘʞʜʦʛʦ ʨʝʞʠʤʘ ʫʧʨʘʚʣʝʥʠʷ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ ʩʦʟʜʘʝʪʩʷ 

ʦʪʜʝʣʴʥʘʷ ʧʘʧʢʘ, ʠʟ ʢʦʪʦʨʦʡ ʟʘʧʫʩʢʘʶʪʩʷ ʧʨʠʣʦʞʝʥʠʷ. ɿʘʪʝʤ ʟʘʜʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʧʘʨʘʤʝʪʨʳ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʚʳʧʦʣʥʷʝʪʩʷ ʩʪʘʨʪ ʩʠʤʫʣʷʪʦʨʘ ʄʇʂ Siemens ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʩʚʷʟʴ ʩ çʦʙʲʝʢʪʦʤè. 

ʇʝʨʚʳʤ ʨʝʞʠʤʦʤ ʫʧʨʘʚʣʝʥʠʷ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʝʡ ʷʚʣʷʝʪʩʷ ʜʨʦʩʩʝʣʴʥʳʡ ʨʝʞʠʤ, 

ʧʨʠʥʮʠʧ ʫʧʨʘʚʣʝʥʠʷ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʨʘʩʭʦʜʦʤ ʞʠʜʢʦʩʪʠ ʚ 

ʪʨʫʙʦʧʨʦʚʦʜʝ ʧʦʩʨʝʜʩʪʚʦʤ ʘʥʘʣʦʛʦʚʦʛʦ ʢʣʘʧʘʥʘ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʟʫʯʘʝʪ 

ʩʪʨʫʢʪʫʨʫ ʠ ʥʘʟʥʘʯʝʥʠʝ ɺʃʉ çʈʝʞʠʤʳ ʫʧʨʘʚʣʝʥʠʷ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʝʡè. ʅʘ ʨʠʩʫʥʢʝ 2 

ʠʟʦʙʨʘʞʝʥʦ ʥʘʯʘʣʴʥʦʝ ʦʢʥʦ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ ʠ ʚʳʙʦʨʘ ʨʝʞʠʤʘ ʫʧʨʘʚʣʝʥʠʷ ʥʘʩʦʩʥʦʡ 

ʩʪʘʥʮʠʠ. 

ɼʣʷ ʟʘʧʫʩʢʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ 

ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ. ʇʨʠ ʚʳʙʦʨʝ çɼʨʦʩʩʝʣʴʥʳʡ ʨʝʞʠʤ ʫʧʨʘʚʣʝʥʠʷè ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ, 

ʠʟʦʙʨʘʞʝʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ 1. ɺ ʵʪʦʤ ʦʢʥʝ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʥʘʯʘʣʴʥʳʝ ʠ ʢʦʥʝʯʥʳʝ 

ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʝʡ ʚ ʚʝʨʭʥʝʤ ʠ ʥʠʞʥʝʤ ʨʝʟʝʨʚʫʘʨʘʭ, ʥʘʞʘʪʴ çɺʢʣʶʯʠʪʴ ʨʝʞʠʤè ʠ 

ʥʘʙʣʶʜʘʪʴ ʟʘ ʚʢʣʶʯʝʥʠʝʤ ʥʘʩʦʩʘ (ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʥʘ ʩʠʥʠʡ), ʟʘ 

ʠʟʤʝʥʝʥʠʝʤ ʫʨʦʚʥʝʡ ʚʦʜʳ ʚ ʨʝʟʝʨʚʫʘʨʘʭ, ʟʘ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʭʦʜʘ ʚʦʜʳ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ ʠ 

ʠʟʤʝʥʝʥʠʝʤ ʜʘʚʣʝʥʠʷ ʚ ʨʝʟʝʨʚʫʘʨʘʭ. 

ʅʝʦʙʭʦʜʠʤʦ ʥʘ ʢʘʞʜʦʤ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ ʩʥʠʤʘʪʴ ʧʦʢʘʟʘʥʠʷ ʨʘʩʭʦʜʘ F ʚ 

ʪʨʫʙʦʧʨʦʚʦʜʝ ʠ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʜʘʚʣʝʥʠʡ ʈ1 ʠ ʈ2. 
 

 
 

ʈʠʩʫʥʦʢ 2 ï ʅʘʯʘʣʴʥʦʝ ʦʢʥʦ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ ʠ ʚʳʙʦʨʘ ʨʝʞʠʤʘ ʫʧʨʘʚʣʝʥʠʷ 

 

ʊʘʢʞʝ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʦʥʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʠ 

ʤʥʦʛʦʢʨʘʪʥʦʤ ʧʦʚʪʦʨʝʥʠʠ ʦʧʳʪʦʚ. ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ ʘʥʘʣʦʛʦʚʦʛʦ ʨʝʛʫʣʠʨʫʶʱʝʛʦ 

ʢʣʘʧʘʥʘ çMè ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʦʤ (ʨʠʩʫʥʦʢ 3), ʚ ʢʦʪʦʨʦʤ ʥʝʦʙʭʦʜʠʤʦ 

ʚʚʝʩʪʠ ʥʘʩʪʨʦʝʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʫʣʷʪʦʨʘ: ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʂʨ; ʚʨʝʤʷ 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʊʠ; ʚʨʝʤʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʊʜ. 
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ʈʠʩʫʥʦʢ 3 ï ʆʢʥʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʦʤ 

 

ɺ ʵʪʦʤ ʦʢʥʝ ʦʪʦʙʨʘʞʘʶʪʩʷ: ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʘ, ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʟʘʜʘʥʥʦʛʦ 

ʟʥʘʯʝʥʠʷ, ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʦʪʢʨʳʪʠʷ ʢʣʘʧʘʥʘ, ʢʥʦʧʢʠ ʚʳʙʦʨʘ ʟʘʢʦʥʘ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʛʨʘʬʠʢ ʪʝʢʫʱʝʛʦ ʟʥʘʯʝʥʠʷ ʨʘʩʭʦʜʘ ʠ ʨʝʛʫʣʠʨʫʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʄʦʞʥʦ 

ʥʘʙʣʶʜʘʪʴ ʟʘ ʠʟʤʝʥʝʥʠʷʤʠ ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʩʠʛʥʘʣʦʚ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʘ ʠ ʩʜʝʣʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʳʚʦʜʳ. ɼʣʷ ʚʦʟʚʨʘʪʘ ʥʘ ʛʣʘʚʥʦʝ ʦʢʥʦ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʢʥʦʧʢʘ çʅʘʟʘʜè. 

ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʫʨʦʚʥʷ ʚʦʜʳ, ʟʘʜʘʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʩʪʘʥʮʠʷ ʦʪʢʣʶʯʘʝʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʢʣʶʯʝʥʠʝʤ ʥʘʩʦʩʘ ʠ ʦʙʥʫʣʝʥʠʝʤ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʨʘʩʭʦʜʥʦ-ʥʘʧʦʨʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʦʩʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʦʙʨʘʪʴ 

ʥʘʩʦʩ ʤʦʱʥʦʩʪʴʶ 0,34 ʢɺʪ ʠ ʝʛʦ ʢʘʪʘʣʦʛ. ʇʦʩʪʨʦʝʥʠʝ ʥʘʧʦʨʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʦʩʘ 

ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ ʟʘʤʝʨʝʥʥʳʭ ʨʘʩʭʦʜʘʭ ʠʟ ʢʘʪʘʣʦʛʘ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʥʘʩʦʩʘ.  

ʅʘ ʨʠʩʫʥʢʝ 4 ʠʟʦʙʨʘʞʝʥʘ ʥʘʧʦʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʩʪʝʤʳ ʠ ʥʘʩʦʩʘ ʧʨʠ 

ʜʨʦʩʩʝʣʴʥʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʧʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ çQ-H 

ʛʨʘʬʠʢè. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʨʘʩʭʦʜʥʦ-ʥʘʧʦʨʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʪʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ 

ʥʘʧʦʨ ʩʝʪʠ ʧʦ ʬʦʨʤʫʣʝ (1), ʘ ʠʤʝʥʥʦ: ʧʝʨʚʦʝ ʧʦʢʘʟʘʥʠʝ ʥʘʧʦʨʘ h1 ʧʦ ʟʘʤʝʨʝʥʥʳʤ 

ʧʦʢʘʟʘʥʠʷʤ ʨʘʩʭʦʜʘ ʠ ʜʘʚʣʝʥʠʡ. 
 

 
 

ʈʠʩʫʥʦʢ 4 ï ʅʘʧʦʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʩʪʝʤʳ ʠ ʥʘʩʦʩʘ ʧʨʠ ʜʨʦʩʩʝʣʴʥʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ 
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ʛʜʝ Hgeo - ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʚʳʩʦʪʘ ʧʦʜʘʯʠ, ʨʘʚʥʘʷ ʨʘʟʥʠʮʝ ʚʳʩʦʪ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ 

ʞʠʜʢʦʩʪʠ ʩʦ ʚʩʘʩʳʚʘʶʱʝʡ L1 ʠ ʩ ʥʘʧʦʨʥʦʡ ʩʪʦʨʦʥʳ L2, ʤ; 

P1, P2 - ʜʘʚʣʝʥʠʝ ʚ ʨʘʩʭʦʜʥʦʤ ʠ ʧʨʠʝʤʥʦʤ ʨʝʟʝʨʚʫʘʨʘʭ, ʢʇʘ; 

r ï ʧʣʦʪʥʦʩʪʴ ʧʝʨʝʢʘʯʠʚʘʝʤʦʡ ʞʠʜʢʦʩʪʠ, ʨʘʚʥʘʷ 1000 ʢʛ/ʤ
3
; 

g - ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ, ʨʘʚʥʦʝ 9,8 ʤ/ʩ
2
; 

SHn - ʩʫʤʤʘ ʚʩʝʭ ʧʦʪʝʨʴ ʥʘʧʦʨʘ (ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ, ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʘʨʤʘʪʫʨʳ ʠ ʬʘʩʦʥʥʳʭ ʜʝʪʘʣʝʡ ʠ ʪ.ʜ. ʚʦ ʚʩʘʩʳʚʘʶʱʝʤ ʠ ʥʘʛʥʝʪʘʪʝʣʴʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʘʭ), 

ʨʘʚʥʘʷ 0,1. 

ʇʦʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʥʘʧʦʨʦʚ ʩʝʪʠ h2 ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ ʥʘʧʦʨʘ ʢ 

ʨʘʩʭʦʜʫ 
2

2

1

2

1
öö
÷

õ
ææ
ç

å
=

q

q

h

h
                     (2) 

 

ʇʦ ʨʘʩʩʯʠʪʘʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʥʘʧʦʨʦʚ ʩʪʨʦʠʪʩʷ ʨʘʩʭʦʜʥʦ-ʥʘʧʦʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʩʝʪʠ ʥʘ ʦʜʥʦʤ ʛʨʘʬʠʢʝ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʥʘʩʦʩʘ. ʈʘʙʦʯʘʷ ʪʦʯʢʘ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ 

ʛʨʘʬʠʢʝ ʧʝʨʝʩʝʯʝʥʠʝʤ ʥʘʧʦʨʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʦʩʘ ʠ ʩʝʪʠ [4, 5]. 

ɺʪʦʨʳʤ ʨʝʞʠʤʦʤ ʫʧʨʘʚʣʝʥʠʷ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʝʡ ʷʚʣʷʝʪʩʷ çʈʝʞʠʤ ʯʘʩʪʦʪʥʦ-

ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷè, ʧʨʠʥʮʠʧ ʫʧʨʘʚʣʝʥʠʷ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ 

ʨʘʩʭʦʜʦʤ ʞʠʜʢʦʩʪʠ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ 

ʥʘʩʦʩʘ, ʪ.ʝ. ʠʟʤʝʥʝʥʠʝʤ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ. ɼʘʥʥʳʡ ʨʝʞʠʤ ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ 

ʵʣʝʢʪʨʦʵʥʝʛʠʶ ʥʘ ʨʘʙʦʪʫ ʜʚʠʛʘʪʝʣʷ ʥʘʩʦʩʘ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʣʘʚʥʳʡ ʧʫʩʢ ʠ ʦʩʪʘʥʦʚ ʥʘʩʦʩʘ.  

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʩʪʨʫʢʪʫʨʫ ʠ ʥʘʟʥʘʯʝʥʠʝ ɺʃʉ 

çʈʝʞʠʤ ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷè. ʀʥʪʝʨʬʝʡʩ ʵʪʦʛʦ ʨʝʞʠʤʘ ʘʥʘʣʦʛʠʯʝʥ 

ʨʠʩʫʥʢʫ 1 ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʦʙʦʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ (ʚʥʠʟʫ 

ʨʠʩʫʥʢʘ) ʠ ʫʢʘʟʘʥʠʝʤ ʚʳʙʠʨʘʝʤʦʡ ʯʘʩʪʦʪʳ. 

ʇʨʠ ʚʳʙʦʨʝ ʜʘʥʥʦʛʦ ʨʝʞʠʤʘ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʥʘʯʘʣʴʥʳʝ ʠ ʢʦʥʝʯʥʳʝ ʟʥʘʯʝʥʠʷ 

ʫʨʦʚʥʝʡ ʚ ʚʝʨʭʥʝʤ ʠ ʥʠʞʥʝʤ ʨʝʟʝʨʚʫʘʨʘʭ, ʫʩʪʘʥʦʚʠʪʴ ʯʘʩʪʦʪʫ ʨʘʙʦʪʳ ʥʘʩʦʩʘ, ʟʘʪʝʤ 

çɺʢʣʶʯʠʪʴ ʨʝʞʠʤè ʠ ʥʘʙʣʶʜʘʪʴ ʟʘ ʚʢʣʶʯʝʥʠʝʤ ʥʘʩʦʩʘ, ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʜʚʠʛʘʪʝʣʷ ʥʘʩʦʩʘ, ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʫʨʦʚʥʝʡ ʚʦʜʳ ʚ ʨʝʟʝʨʚʫʘʨʘʭ, ʟʘ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʭʦʜʘ 

ʚʦʜʳ ʪʨʫʙʦʧʨʦʚʦʜʝ, ʠʟʤʝʥʝʥʠʝʤ ʜʘʚʣʝʥʠʷ ʚ ʨʝʟʝʨʚʫʘʨʘʭ. 

ʅʝʦʙʭʦʜʠʤʦ ʥʘ ʢʘʞʜʦʤ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ ʩʥʠʤʘʪʴ ʧʦʢʘʟʘʥʠʷ ʨʘʩʭʦʜʘ F ʚ 

ʪʨʫʙʦʧʨʦʚʦʜʝ ʠ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʜʘʚʣʝʥʠʡ ʈ1 ʠ ʈ2. ɼʘʣʝʝ ʦʧʳʪ ʧʦʚʪʦʨʷʝʪʩʷ ʧʨʠ 

ʜʨʫʛʦʡ ʯʘʩʪʦʪʝ ʥʘʩʦʩʘ. ɺ ʩʣʫʯʘʝ ʜʦʩʪʠʞʝʥʠʷ ʧʨʝʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʫʨʦʚʥʝʡ ʥʘʩʦʩʥʘʷ 

ʩʪʘʥʮʠʷ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʚʳʢʣʶʯʘʝʪʩʷ ʥʘʩʦʩ.  

ʇʦʩʪʨʦʝʥʠʝ ʥʘʧʦʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʩʦʩʘ ʧʨʦʚʦʜʠʪʩʷ ʩʦʛʣʘʩʥʦ ʢʘʪʘʣʦʛʫ ʥʘʩʦʩʘ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪʘʭ. ʈʘʩʯʝʪ ʥʘʧʦʨʘ h1 ʩʝʪʠ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (1), ʘ ʟʥʘʯʝʥʠʷ 

ʥʘʧʦʨʦʚ ʩʝʪʠ h2 - ʧʦ ʬʦʨʤʫʣʝ (2). ʈʘʙʦʯʠʝ ʪʦʯʢʠ ʩʠʩʪʝʤʳ ʥʘ ʛʨʘʬʠʢʝ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʧʝʨʝʩʝʯʝʥʠʝʤ ʥʘʧʦʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʩʦʩʘ ʠ ʩʝʪʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪʘʭ ʥʘʩʦʩʘ. ʅʘ 

ʨʠʩʫʥʢʝ 5 ʠʟʦʙʨʘʞʝʥʘ ʥʘʧʦʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʩʪʝʤʳ ʠ ʥʘʩʦʩʘ ʧʨʠ ʏʈʇ, ʢʦʪʦʨʫʶ 

ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʧʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ çQ-H ʛʨʘʬʠʢè. 
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ʈʠʩʫʥʦʢ 5 ï çQ-H ʛʨʘʬʠʢè ʧʨʠ ʏʈʇ 

 

ɺʠʨʪʫʘʣʴʥʳʡ ʣʘʙʦʨʘʪʦʨʥʳʡ ʩʪʝʥʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

ç5ɺ070200 ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝè ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʧʦ 

ʜʠʩʮʠʧʣʠʥʘʤ çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʦʙʲʝʢʪʦʚ ʫʧʨʘʚʣʝʥʠʷè ʠ çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʠʧʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚè. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʘ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʥʷʪʠʷʭ, ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʦʟʥʘʢʦʤʠʪʴʩʷ  ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʠ ʪʝʭʥʦʣʦʛʠʝʡ 

ʨʘʙʦʪʳ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ; ʚʳʧʦʣʥʠʪʴ ʚʩʝ ʧʫʥʢʪʳ ʟʘʜʘʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʠʪʴ:  ʪʘʙʣʠʮʳ 

ʨʘʩʯʝʪʦʚ ʥʘʧʦʨʘ ʩʝʪʠ ʜʣʷ ʜʚʫʭ ʨʝʞʠʤʦʚ; ʛʨʘʬʠʢʠ ʨʘʩʭʦʜʥʦ-ʥʘʧʦʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʥʘʩʦʩʘ ʠ ʩʝʪʠ ʜʣʷ ʜʚʫʭ ʨʝʞʠʤʦʚ; ʦʙʦʩʥʦʚʘʥʥʳʡ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʦʤ; ʚʳʚʦʜ ʧʦ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʝ.  
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Abstract. Currently, one of the most active areas development of information 

technologies ï cloud computing. The main reason for this development is the opportunity for 

companies and individuals to reduce the cost of maintaining their own IT infrastructure by 

transferring. This work cloud service provider. However, in such a situation becomes unsafe 

storage and processing of sensitive data in the cloud, since its provider an opportunity to 
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uncontrolled access to the processed data. The only solution may be to encrypt all private data 

before transmission to the cloud. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ï ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʪʘʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʢʦʤʧʘʥʠʡ ʠ  ʯʘʩʪʥʳʭ ʣʠʮ ʩʥʠʞʝʥʠʷ ʨʘʩʭʦʜʦʚ ʥʘ 

ʧʦʜʜʝʨʞʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʟʘ ʩʯʝʪ ʧʝʨʝʜʘʯʠ ʵʪʦʡ ʨʘʙʦʪʳ ʧʨʦʚʘʡʜʝʨʫ 

ʦʙʣʘʯʥʦʛʦ ʩʝʨʚʠʩʘ. ʆʜʥʘʢʦ ʚ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʩʪʘʥʦʚʷʪʩʷ ʥʝʙʝʟʦʧʘʩʥʳʤʠ ʭʨʘʥʝʥʠʝ ʠ 

ʦʙʨʘʙʦʪʢʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʦʙʣʘʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʪʘʢ ʢʘʢ ʫ ʝʝ 

ʧʨʦʚʘʡʜʝʨʘ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʜʦʩʪʫʧʘ ʢ ʦʙʨʘʙʘʪʳʚʘʝʤʳʤ 

ʜʘʥʥʳʤ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʨʝʰʝʥʠʝʤ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʰʠʬʨʦʚʘʥʠʝ ʚʩʝʭ 

ʧʨʠʚʘʪʥʳʭ ʜʘʥʥʳʭ ʧʝʨʝʜ ʧʝʨʝʜʘʯʝʡ ʚ ʦʙʣʘʢʦ.  

ɸשʜʘʪʧʘ. ɹײʣʪʪʳ ʝʩʝʧʪʝʫʣʝʨ ï ץʘʟʽʨʛʽ ʫʘץʳʪʪʘסʳ ʜʘʤʳסʘʥ ʘץʧʘʨʘʪʪʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʝש ʙʝʣʩʝʥʜʽ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ. ɹײʣ ʙʘסʳʪʪʳש ʜʘʤʫʳ ʝש ʘʣʜʳʤʝʥ 

ʢʦʤʧʘʥʠʷʣʘʨ ʤʝʥ ʞʝʢʝ ʪײʣסʘʣʘʨʜʳש ᴇʟʜʝʨʽʥʽש ʞʝʢʝʤʝʥʰʽʢ ɸʊ-ʠʥʬʨʘײץʨʳʣʳʤʳʥ 

 ʣʪʪʳ ʩʝʨʚʠʩײʤʳʩʪʳ ʙײʣ ʞײʥʠ ʙסʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʷװʘ ʤסʳʥʳʥ ʘʟʘʡʪʫסʳ ʰʳסʦʣʜʘʫʜʘץ

ʧʨʦʚʘʡʜʝʨʣʝʨʽʥʝ ᴇʪʢʽʟʝʜʽ.  ɹʽʨʘץ ʙײʣ ʩʠʪʫʘʮʠʷʜʘ ײץʧʠʷ ʜʝʨʝʢʪʝʨʜʽ ʙײʣʪʪʳ 

ʠʥʬʨʘײץʨʳʣʳʤʜʘ ʩʘץʪʘʫ ʥʝʤʝʩʝ ᴇשʜʝʫ ץʘʫʽʧʪʽ ʙʦʣʫʳ ʤװʤʢʽʥ, ʩʝʙʝʙʽ ʧʨʦʚʘʡʜʝʨʣʝʨʜʝ 

ᴇשʜʝʣʝʪʽʥ ʜʝʨʝʢʪʝʨʛʝ ʙʘץʳʣʘʥʙʘʡʪʳʥ ץʦʣʞʝʪʽʤʜʽʣʽʢ ʤװʤʢʽʥʜʽʛʽ ʧʘʡʜʘ ʙʦʣʘʜʳ. ɹײʣ 

ʤᴅʩʝʣʝʥʽש ʞʘʣסʳʟ ʰʝʰʽʤʽ,  ʙײʣʪʪʳץ ʩʝʨʚʝʨʣʝʨʛʝ  ʙʘʨʣʳץ ʞʝʢʝ ʜʝʨʝʢʪʝʨʜʽ ʙʝʨʫ ʘʣʜʳʥʜʘ 

ʰʠʬʨʣʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

Keywords: homomorphic encryption, memory for data storage, Random Access 

Memory. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʤʦʤʦʨʬʥʦʝ ʰʠʬʨʦʚʘʥʠʝ, ʧʘʤʷʪʴ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, 

ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʛʦʤʦʤʦʨʬʪʳ ʰʠʬʨʣʘʫ, ʜʝʨʝʢʪʝʨʜʽ ʩʘץʪʘʫ װʰʽʥ ʞʘʜʳ, ʞʝʜʝʣ ʞʘʜʳ. 

 

Homomorphic encryption - encryption form, allowing to make certain mathematical 

operations with the encrypted text and receive encrypted result that matches the results of 

operations to be performed on plain text. For example, one person might add two encrypted 

numbers, and then another person could decipher the result of not using any of them. 

Homomorphic encryption would merge into a single whole range of services, not providing data 

for each service [1]. 

One of the areas of application - remote storage systems and services to allow for the 

processing of these data. certain cryptographic mechanisms are provided for the protection of 

information. There is one disadvantage of such systems to modify remote data transfer is 

necessary for the network secret key, that is simply his disclosure that puts security at risk 

Homomorphic encryption is also actively used in various search engines in order to 

maintain the so-called "private research" - that is, the search for which a search engine does not 

know anything about what users send requests to it. This is very much needed for people who 

want to preserve the privacy of their own interests. 

Furthermore, homomorphic encryption is used in the electronic voting systems, in 

particular, when using blind signatures [2]. 

Partially homomorphic cryptosystem - these cryptosystems are homomorphic with 

respect to only one operation (or addition or multiplication). 

Partially homomorphic cryptosystem allow homomorphic computation only for a single 

operation (or addition or multiplication) plaintexts. Cryptosystem, which supports the addition 

and multiplication (thus keeping open the texts rings structure) is known as the fully 

homomorphic encryption and is more powerful. Using this system, any homomorphic scheme 

can be assessed, allowing us to efficiently create programs that can be run on the input 

encryption to generate the encryption output. Since such a program has never decrypt your input, 

it can be made unreliable party, without showing its input and internal state. In the existence of 

an effective and fully homomorphic cryptographic system would have great practical 

https://en.wikipedia.org/wiki/Homomorphic_encryption#cite_note-1
https://en.wikipedia.org/wiki/Homomorphic_encryption#cite_note-2
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implementation in the enclosed outsourcing computation, for example, in the context of the 

cloud. Homomorphic encryption would merge into a single whole range of services, not 

providing data for each service. For example, combining into one services of different companies 

could consistently calculate tax, apply the current exchange rate, send a transaction without 

providing the evidence for each of these services. Homomorphic property of various 

cryptographic systems can be used to create secure voting systems, hash functions, resistant to 

collisions, classified information and search engines enable the widespread use of public cloud 

computing, ensuring the confidentiality of processed data. 

One of the major problems known fully homomorphic cryptosystem is their extremely 

low productivity. Currently, there are two main ways of its promotion in the use of "restricted 

homomorphism" and the so-called. "Packing method ciphertexts." The first involves a 

cryptosystem that can perform two types of operations (addition and multiplication), but in 

limited quantities. The essence of the second in that the one ciphertext recorded several 

plaintexts and wherein during operation of such a single batch ciphertext occurs simultaneous 

processing of all of its constituent ciphertexts [3]. 

Homomorphic encryption is a form of encryption that allows computations to be carried 

out on ciphertext, thus generating an encrypted result which, when decrypted, matches the result 

of operations performed on the plaintext. 

This is sometimes a desirable feature in modern communication system architectures. 

Homomorphic encryption would allow the chaining together of different services without 

exposing the data to each of those services. For example, a chain of different services from 

different companies could calculate 1) the tax 2) the currency exchange rate 3) shipping, on a 

transaction without exposing the unencrypted data to each of those services. Homomorphic 

encryption schemes are malleable by design. This enables their use in cloud computing 

environment for ensuring the confidentiality of processed data. In addition the homomorphic 

property of various cryptosystems can be used to create many other secure systems, for example 

secure voting systems, collision-resistant hash functions, private information retrieval schemes, 

and many more. 

There are several partially homomorphic crypto-systems, and also a number of fully 

homomorphic crypto-systems. Although a crypto-system which is unintentionally malleable can 

be subject to attacks on this basis, if treated carefully homomorphism can also be used to 

perform computations securely. 

In future, I must develop an algorithm for protecting the network application. And also to 

study the architecture of high-performance systems and address the vulnerability of high-

performance computing. 
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ɸפʓʃɼʓ פɸʃɸʃɸʈɼɸנʓ ᴆɿɯʅ-ᴆɿɯ ױʁʓʄɼɸʉʊʓʈʋɼʓ ʊɸʃɼɸʋ ɾᴄʅɽ 

ɾʆʉʇɸʈʃɸʋ תʐɯʅ ʆʅʃɸʁʅ-ʇʃɸʊʌʆʈʄɸ 

 

ɸʥʥʦʪʘʮʠʷ. ʋʤʥʳʝ ʛʦʨʦʜʘ, ʚ ʮʝʣʦʤ ʠʤʝʶʪ ʢʦʥʝʯʥʦʡ ʮʝʣʴʶ, ʜʦʩʪʠʞʝʥʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʙʝʟ ʫʱʝʨʙʘ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 

ʛʨʘʞʜʘʥ. ɻʦʨʦʜʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘʩʳʱʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʧʦʵʪʦʤʫ ʪʘʢʫʶ ʩʨʝʜʫ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ çʫʤʥʳʡ ʛʦʨʦʜè. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʚʩʝ ʛʦʨʦʜʘ ʩʪʨʝʤʷʪʩʷ ʢ ʜʦʩʪʠʞʝʥʠʶ ʜʚʫʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʮʝʣʝʡ. ʇʝʨʚʘʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, ʯʪʦ ʜʠʢʪʫʝʪʩʷ ʨʘʩʪʫʱʝʡ 

ʢʦʥʢʫʨʝʥʮʠʝʡ ʟʘ ʠʥʚʝʩʪʠʮʠʠ ʠ ʤʦʟʛʠ. ɺʪʦʨʘʷ ʮʝʣʴ - ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʪʦ 

ʝʩʪʴ ʧʦʠʩʢ ʠʥʪʝʛʨʘʣʴʥʦʡ (ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ, ʪʨʘʥʩʧʦʨʪʥʦʡ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ, 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʪ. ʜ.) ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ ʛʘʨʘʥʪʠʨʦʚʘʣʘ ʙʳ ʜʦʩʪʦʡʥʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʤʠʥʠʤʫʤ ʥʝʩʢʦʣʴʢʠʤ ʧʦʢʦʣʝʥʠʷʤ ʛʦʨʦʞʘʥ. 

ɸbstract. Smart cities, on the whole, have the ultimate goal, to achieve economically 

sustainable development of the urban environment, without compromising the quality of life of 

citizens. Urban space is saturated with various analytical intellectual systems, so this 

environment is often called "smart city". At the same time, all cities strive to achieve two 

fundamental goals. The first is to create a high-quality habitat, which is dictated by the growing 

competition for investments and brains. The second goal is to ensure sustainable development, 

that is, the search for an integral (economic, social, transport, energy, environmental, etc.) model 

that would guarantee a decent existence for at least a few generations of citizens.  

ɸשʜʘʪʧʘ. ᴆʨʢʝʥʠʝʪ ʙʠʽʛʽʥʝ ײʤʪʳʣסʘʥ ʜʘʤʳסʘʥ ʝʣʜʝʨʜʝ çʘץʳʣʜʳè ץʘ-ʣʘ-ʣʘʨ 

 ʙʘʩʪʳ שʘʥ ʝʣʜʝʨʜʽסʩʪʘʥײ ʨʜʽʩʪʽװ ʣײʘʥ. ɹסʨʜʽʩʢʝ ʘʡʥʘʣװ ʛʽʥʜʝ ᴅʣʝʤʜʽʢװʘʣʳʧʪʘʩʪʳʨʫ ʙץ

ʤʘץʩʘʪʳ ץʘʣʘʣʘʨʜʳש ʪײʨʤʳʩʪʳץ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʜʝשʛʝʡʽʥ ʙʘʨʳʥʰʘ ʜʘʤʳʪʫ ʘʨץʳʣʳ 

ʪײʨסʳʥʜʘʨʜʳש ᴇʤʽʨ ʩװʨʫ ʜᴅʨʝʞʝʩʽʥ ʙʠʽʢ ʜʝשʛʝʡʛʝ ʢᴇʪʝʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. çɸץʳʣʜʳè 

 ,ʪʳץʨʘײʛʝʡʣʝʨʽ ʪשʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʜʝ ץʵʢʦʣʦʛʠʷʣʳ ,ץʘʪʘʨʳʥʘ ʵʢʦʥʦʤʠʢʘʣʳץ ʘʣʘʣʘʨץ

 ʘʣʘץ ʳʣʜʳèץʘʣʘʣʘʨ ʞʘʪʘʜʳ. ᴆʟ ʢʝʟʝʛʽʥʜʝ çʘץ ʘʥסʨʳʣʳʤʳ ʜʘʤʳײץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʠʥʬʨʘץ

ʞʦʙʘʩʳʥʘ ץʦʩʳʣסʘʥ ץʘʣʘʣʘʨסʘ ʜʘʨʳʥʜʳ ʤʘʤʘʥʜʘʨ ʞᴅʥʝ ʟʘʤʘʥʘʫʠ ʠʥʥʦʚʘʮʠʷʣʘʨ ʢᴇʧʪʝʧ 

ʪʘʨʪʳʣʘʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʤʥʳʡ ʛʦʨʦʜ, ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷ, ʦʥʣʘʡʥ ʧʣʘʪʬʦʨʤʘ. 

Keywords:  smart city, self-organization, online plarform. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʘץʳʣʜʳ ץʘʣʘ, ᴇʟʽʥ-ᴇʟʽ ײʡʳʤʜʘʩʪʳʨʫ, ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʘ. 

 

çɸץʳʣʜʳè ץʘʣʘ ʞʦʙʘʩʳʥʳש ʙʘʩʪʳ ʤʘץʩʘʪʳ ץʘʣʘ ʪײʨסʳʥʜʘʨʳʥʳש ʪײʨʤʳʩ ʜᴅʨʝʞʝʩʽʥ, 

ᴅʣ-ʘʫץʘʪʳʥ ʘʨʪʪʳʨʫ, ץʘʣʘʥʳש ʠʥʬʨʘײץʨʳʣʳʤʳʥ ʞʘץʩʘʨʪʫ ʞᴅʥʝ ʦʜʘʥ ᴅʨʽ ʞʘסשʳʨʪʫ, 

 שʣʛʽʩʽʥʽװ ʥʜʘʡ ʟʘʤʘʥʘʫʠ ʞʦʙʘײʘʫʽʧʩʽʟʜʽʢ ʜᴅʨʝʞʝʩʽʥ ʘʨʪʪʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹץ ץʘʤʜʳסʦץ

ʥʝʛʽʟʛʽʥʝ ʤʳʥʘʥʜʘʡ ʘʣʪʳ ʪסײʳʨʥʘʤʘסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʝʫʨʦʧʘʣʳץ çʘץʳʣʜʳè ץʘʣʘʣʘʨʜʳ ʜʘʤʳʪʫ 

ʤʦʜʝʣʽ ʘʣʳʥסʘʥ: ʘץʳʣʜʳ ʵʢʦʥʦʤʠʢʘ, ʘץʳʣʜʳ ʙʘʩץʘʨʫ, ʘץʳʣʜʳ ᴇʤʽʨ ʩװʨʫ ʜʝשʛʝʡʽ, ʘץʳʣʜʳ 

ʞײʤʳʣʫ, ʘץʳʣʜʳ ʘʜʘʤʜʘʨ, ʞᴅʥʝ ʘץʳʣʜʳ ץʦʨʰʘסʘʥ ʦʨʪʘ. 

ᴆʨʢʝʥʠʝʪ ʙʠʽʛʽʥʝ ײʤʪʳʣסʘʥ ʜʘʤʳסʘʥ ʝʣʜʝʨʜʝ çʘץʳʣʜʳè ץʘʣʘʣʘʨ ץʘʣʳʧʪʘʩʪʳʨʫ 

ʙװʛʽʥʜʝ ᴅʣʝʤʜʽʢ װʨʜʽʩʢʝ ʘʡʥʘʣסʘʥ. ɹײʣ װʨʜʽʩʪʽ ײʩʪʘʥסʘʥ ʝʣʜʝʨʜʽש ʙʘʩʪʳ ʤʘץʩʘʪʳ 

 שʳʥʜʘʨʜʳסʨײʳʣʳ ʪץʛʝʡʽʥ ʙʘʨʳʥʰʘ ʜʘʤʳʪʫ ʘʨשʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʜʝץ ץʨʤʳʩʪʳײʪ שʘʣʘʣʘʨʜʳץ

ᴇʤʽʨ ʩװʨʫ ʜᴅʨʝʞʝʩʽʥ ʙʠʽʢ ʜʝשʛʝʡʛʝ ʢᴇʪʝʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. çɸץʳʣʜʳè ץʘʣʘʣʘʨ ץʘʪʘʨʳʥʘ 

ʵʢʦʥʦʤʠʢʘʣʳץ, ʵʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʜʝשʛʝʡʣʝʨʽ ʪײʨʘץʪʳ, ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ 

ʠʥʬʨʘײץʨʳʣʳʤʳ ʜʘʤʳסʘʥ ץʘʣʘʣʘʨ ʞʘʪʘʜʳ. ᴆʟ ʢʝʟʝʛʽʥʜʝ çʘץʳʣʜèr ץʘʣʘ ʞʦʙʘʩʳʥʘ 

       .ʘ ʜʘʨʳʥʜʳ ʤʘʤʘʥʜʘʨ ʞᴅʥʝ ʟʘʤʘʥʘʫʠ ʠʥʥʦʚʘʮʠʷʣʘʨ ʢᴇʧʪʝʧ ʪʘʨʪʳʣʘʜʳסʘʣʘʣʘʨץ ʘʥסʦʩʳʣץ



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 

99 

 

 ᴄʣʝʤʥʽש ʢᴇʰʙʘʩʪʘʫʰʳ ñʘץʳʣʜʳò ץʘʣʘʣʘʨʳʥʳש ʪᴅʞʽʨʠʙʝʩʽʥʝ ʪʦץʪʘʣʩʘץ.  ʄᴅʩʝʣʝʥ, 

ʉʝʫʣ ץʘʣʘʩʳʥʜʘ ʞʦʣ ץʦʟסʘʣʳʩʳʥ ʙʘʩץʘʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʙʘʨʳʥʰʘ ʞʝʪʽʣʜʽʨʫʜʽש 

ʥᴅʪʠʞʝʩʽʥʜʝ ʩʘʧʘʣʳ ʜʘ ץʘʫʽʧʩʽʟ ʢᴇʣʽʢ ץʦʟסʘʣʳʩʳʥʘ ץʦʣ ʞʝʪʢʽʟʽʣʜʽ. ɻʦʥʢʦʥʛ ץʘʣʘʩʳʥʳש 

ʪײʨסʳʥʜʘʨʳ ץʘʣʘ ץʳʟʤʝʪʽʥʽש ʙʘʨʣʳץ ʪװʨʣʝʨʽʥʝ, ʘʪʘʧ ʘʡʪץʘʥʜʘ, ʜװʢʝʥʜʝʨʜʝʥ ץʘʞʝʪʪʽ 

ʟʘʪʪʘʨʳʥ ʩʘʪʳʧ ʘʣʫסʘ, ʧʘʨʢʦʚʢʘʣʘʨסʘ ʘץʳ ʪᴇʣʝʫʛʝ, ץʘʣʘʣʳץ ץʦסʘʤʜʳץ ʢᴇʣʽʢʪʽש ʞʦʣʘץʳʩʳʥ 

ʪᴇʣʝʫʛʝ ʙ̔ ʨ סʘʥʘ ʵʣʝʢʪʨʦʥʜʳ ʢʘʨʪʘʥʳ ʧʘʡʜʘʣʘʥʘʜʳ. ɸʣ ʊʦʢʠʦ ץʘʣʘʩʳʥʳש ʪײʨסʳʥʜʘʨʳ 

 ʳʣʳץʦʣʜʘʥʫ ʘʨץ ʨʘʣʜʘʨʜʳײץ ʪʘʡʪʳʥ ᴇʣʰʝʛʽʰץʳʥʳʥ ʘʥʳסʰʳ שʙʳʨʣʘʨʤʝʥ ʢʝʣʝʪʽʥ ʩʫʜʳײץ

ʩʝʥʽʤʜʽ ʜʝ ʘʨʟʘʥ ʩʫ ʢᴇʟʽʥʝ ץʦʣ ʞʝʪʢʽʟʽʧ, ʘʜʘʤʟʘʪ װʰʽʥ ʘʩʘ ץʳʤʙʘʪ ʘʫʳʟ ʩʫʜʳ ʪʠʽʤʜʽ 

 ʘʣʘץ ʘ ʞᴅʥʝסʳʥʜʘʨסʨײʪ שʘʣʘʣʘʨʜʳץ ץʘʥ. ʄʽʥʝ, ᴅʣʝʤʜʽʢ ʦʟʳסʨײʥʝʤʜʝʫʛʝ ʙʝʪ ʙװ

 ʣʛʽʣʝʨʽʥ ʪᴅʞʽʨʠʙʝʛʝ ʘʣʘװ ץʳ ʦʩʳʥʜʘʡ ʦʟʳסʤʳʩʳʥʜʘײʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʞץ ʪʘʨʳʥʘץʦʥʘץ

ʦʪʳʨʳʧ, ʝʣʽʤʽʟʜʽש çʘץʳʣʜʳè ץʘʣʘʣʘʨʳʥ ʢᴇʙʝʡʪʫʛʝ ʪʘʣʧʳʥʫ ʢʝʨʝʢ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʜʳ ʢᴇʣʽʢ ʞװʡʝʩʽ ץʦʟסʘʣʳʩʳʥ ʞװʟʝʛʝ ʘʩʳʨʫ ᴅʣʝʤʜʝ ʙʘʩʳʤʜʳץ ʙʝʨʽʣʛʝʥ 

 ʘʣʘʣʘʨʜʘ ʽʩץ ʪʳ ʽʨʽץʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʃʦʥʜʦʥ, ʄʘʜʨʠʜ, ɸʙʫ-ɼʘʙʠ ʩʠʷ שʨʜʽʩʪʝʨʜʽװ

ʞװʟʽʥʝ ʘʩʳʨʳʣסʘʥ ʙײʣ ʞʦʙʘ ᴇʟʽʥʽש ʪʠʽʤʜʽʣʽʛʽ ʤʝʥ ᴇʨʢʝʥʠʝʪʪʽʣʽʛʽʥ ʜᴅʣʝʣʝʜʽ. 

çʀʥʪʝʣʣʝʢʪʫʘʣʜʳ ʢᴇʣʽʢ ʞװʡʝʩʽè ʞʦʙʘʩʳʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ץʘʣʘ ʢᴇʰʝʣʝʨʽʥʜʝ çʘץʳʣʜʳ 

ʙʘסʜʘʨʰʘʤʜʘʨʜʳשè ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞװʡʝʩʽ ʢʝʣʝʩʽʜʝʡ ץʳʟʤʝʪ ʢᴇʨʩʝʪʝʜʽ. ɹʽʨ ʢᴇʰʝ 

 ʜʘʨʰʘʤʜʘʨסʙʘ ץʠʳʣʳʩʳʥʜʘ ʢᴇʣʽʢʪʝʨ ʢᴇʧ ʞʠʥʘʣʳʧ, ʢʝʧʪʝʣʽʩ ʦʨʳʥ ʘʣʘʪʳʥ ʙʦʣʩʘ, ʙʘʨʣʳץ

ʦסʘʥ ʞʝʜʝʣ װʥ ץʘʪʳʧ, ʢʝʧʪʝʣʽʩʪʽ ʞʦʶסʘ ʞײʤʳʣʘʜʳ. ʗסʥʠ çʘץʳʣʜʳ ʙʘסʜʘʨʰʘʤʜʘʨè ʢᴇʣʽʢ 

ʪʘʩץʳʥʳʥ ʪʠʽʤʜʽ ʨʝʪʪʝʡ ʦʪʳʨʳʧ, ʢᴇʣʽʢʪʝʨʜʽ ץʦʟסʘʣʳʩ ʘʟ ʢᴇʰʝʣʝʨʛʝ ʙʘסʳʪʪʘʧ ʦʪʳʨʘʜʳ.[1] 

 çɹʦʣʘʰʘץʪʳש ʤʝʢʪʝʙʽè ʞʦʙʘʩʳ ʤʝʢʪʝʧʪʝʨʛʝ ʢʝʰʝʥʜʽ ץʘʫʽʧʩʽʟʜʽʢ ʞװʡʝʩʽʥ ʝʥʛʽʟʫʛʝ 

ʘʨʥʘʣסʘʥ. ʆץʫʰʳʣʘʨסʘ ʙʝʨʽʣʝʪʽʥ ʢᴇʧ ʬʫʥʢʮʠʷʣʳ ʵʣʝʢʪʨʦʥʜʳ ʢʫᴅʣʽʢ ʤʝʢʪʝʧʪʢʝ ʢʝʣʛʝʥ 

ʞᴅʥʝ ʤʝʢʪʝʧʪʝʥ ץʘʡʪץʘʥ ʫʘץʳʪʪʘ ʘʪʘ-ʘʥʘʣʘʨʳʥʘ sms ʘʨץʳʣʳ ʭʘʙʘʨ ʙʝʨʽʧ ʦʪʳʨʘʜʳ. ɾʦʙʘ 

ʤʝʢʪʝʧʪʝʛʽ ʪʘʤʘץʪʘʥʫʜʳ ʥʝʤʝʩʝ ץʦסʘʤʜʳץ ʢᴇʣʽʢʪʝ ʞװʨʫ ʘץʳʩʳʥ ʪᴇʣʝʫʛʝ ץʳʟʤʝʪʪʝʨʽʥ 

ʘʪץʘʨʘ ʘʣʘʜʳ. 

 çɸץʳʣʜʳ ץʘʣʘʥʳשè ʘץʳʣʜʳ ץʘʜʘʤʳ - çɽ-ʞʝʜʝʣ ʞᴅʨʜʝʤè. ʆʣ ʞʝʜʝʣ ʤʝʜʠʮʠʥʘʣʳץ 

ʞᴅʨʜʝʤ ץʳʟʤʝʪʽʥʽש ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫʜʳ ʜʽʪʪʝʡʜʽ. GPS-ʥʘʚʠʛʘʪʦʨ, IP-ʪʝʣʝʬʦʥʠʷ ʞᴅʥʝ 

ʵʣʝʢʪʨʦʥʜʳ ʤʝʜʠʮʠʥʘʣʳץ ʘʥʳץʪʘʤʘʣʳץ - ʥʝʛʽʟʛʽ װ  hʬʫʥʢʮʠʷʥʳ ʘʪץʘʨʘʜʳ. GPS-ʥʘʚʠʛʘʪʦʨ 

ʞʝʜʝʣ ʞᴅʨʜʝʤ ʙʨʠʛʘʜʘʩʳʥʘ ץʘʣʘ ʢᴇʰʝʣʝʨʽʥʜʝʛʽ ʢʝʧʪʝʣʽʩʪʝʥ ʘʡʥʘʣʳʧ ᴇʪʽʧ, ʞװʨʫ ʫʘץʳʪʳʥ 

ʳʣʳ ʧʘʮʠʝʥʪʧʝʥ ʪ̔ץʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. IP-ʪʝʣʝʬʦʥʠʷ ʘʨװʘ ʤסʘʨʪʫץʳʩץ ʢʝʣʝʡ ʙʘʡʣʘʥʳʩץʘ ʰʳסʫ 

ʤװʤʢʽʥʜʽʛʽ ʙʘʨ. ʕʣʝʢʪʨʦʥʜʳ ʤʝʜʠʮʠʥʘʣʳץ ʘʥʳץʪʘʤʘʣʳץʪʘ ʘʫʨʫʜʳש ʜʠʘʛʥʦʩʪʠʢʘʩʳ, ʝʤʜʝʫ 

ʪᴅʩʽʣʜʝʨʽ ʤʝʥ ʜᴅʨʽʣʽʢ ʧʨʝʧʘʨʘʪʪʘʨ ʪʫʨʘʣʳ ץʘʞʝʪʪʽ ʘץʧʘʨʘʪʪʘʨ ʪʦʧʪʘʩʪʳʨʳʣסʘʥ. 

 çɸץʳʣʜʳ ץʘʣʘè ʞʦʙʘʩʳʥʳש ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ - ץʦסʘʤʜʳץ ץʘʫʽʧʩʽʟʜʽʢʪʽ 

 ʪʘʫ ʠʟʨʘʠʣʴʜʽʢ çSime Technologyèץʜʽʢʪʽ ʘʟʘʤʘʪʪʘʨʜʳ ʘʥʳװʘʤʪʘʤʘʩʳʟ ʝʪʫ. ʂץ

ʢʦʤʧʘʥʠʩʳʥʳש ʙײʣ ʞʝʪʽʩʪʽʛʽ ʀʟʨʘʠʣʴʜʽש ᴇʟʽʥʜʝ ʢᴇʧʪʝʥ ץʦʣʜʘʥʳʣʳʧ ʢʝʣʝʜʽ. ɹײʣ ʞװʡʝ 

 ʘʥסʨײʤᴅʥʜʽ ʢᴇʨʽʥʽʧ ʪװʨʳʩʳ ʢײʨʽʩ-ʪװʨʛʝʥ ʥʝʤʝʩʝ ʞװʘʫ ʦʨʛʘʥʜʘʨʳʥʘ ʽʟʜʝʫʜʝ ʞסʦʨץ ץʳץײץ

ʘʟʘʤʘʪʪʘʨʜʳ ץʦסʘʤʜʳץ ʢᴇʣʽʢʪʝ ʙʝʣʛʽ ʙʝʨʫ ʘʨץʳʣʳ ʦשʘʡ ʘʥʳץʪʘʡʜʳ. ʆʥʰʘץʪʳ ʞʳʣ ʙײʨʳʥ 

ʀʟʨʘʠʣʴʜʝ ʞʠʽ ʦʨʳʥ ʘʣסʘʥ ʪʝʨʨʦʨʠʩʪʽʢ ץʠʤʳʣ-ᴅʨʝʢʝʪʪʝʨ ʦʩʳ ʞʦʙʘʥʳש ʘʨץʘʩʳʥʜʘ  

ʪʳʡʳʣסʘʥ ʢᴇʨʽʥʝʜʽ.[2] 

 ɽʣʽʤʽʟ ʫʨʙʘʥʠʟʘʮʠʷ ʜʝשʛʝʡʽ ʙʦʡʳʥʰʘ ʆʨʪʘʣʳץ ɸʟʠʷʜʘ ʢᴇʰ ʙʘʩʪʘʧ ʪײʨ. פʘʣʘʣʳץ 

ᴇʤʽʨʜʽש ʙʘʨʣʳץ ʩʘʣʘʣʘʨʳʥʘ ʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨʜʽ ʝʥʛʽʟʫ ʭʘʣʳץʪʳש ʩʘʧʘʣʳ ᴇʤʽʨʽʥʽש 

ʘʞʳʨʘʤʘʩ ʰʘʨʪʳʥʘ ʘʡʥʘʣʜʳ. ɹװʢʽʣ ᴅʣʝʤʜʝ ʫʨʙʘʥʠʟʘʮʠʷ װʜʝʨʽʩʽ ץʘʨץʳʥ ʘʣʳʧ ʢʝʣʝʜʽ. 

ɹʽʨʽʢʢʝʥ ױʣʪʪʘʨ ױʡʳʤʳʥʳש ʙʘסʘʣʘʫʳʥʰʘ, 2050 ʞʳʣסʘ ץʘʨʘʡ ᴅʣʝʤʜʝʛʽ ʭʘʣʳץʪʳ70 ש 

ʧʘʡʳʟʳ ץʘʣʘʣʘʨʜʘ ʪײʨʘʪʳʥ ʙʦʣʘʜʳ. ɹײʣ ʢᴇʣʽʢ ʞᴅʥʝ ʪײʨסʳʥ װʡʤʝʥ ץʘʤʪʫ ʞװʡʝʩʽʥʜʝ 

 ʘסʘʥ ʦʨʪʘסʦʨʰʘץ ʪʘʡʣʳ ʧʘʡʜʘʣʘʥʫ ʤʝʥשʵʥʝʨʛʠʷʥʳ ʦ ,ץʪʘʨ ʪʫʜʳʨʫʜʘ, ʩʦʥʜʘʡ-ʘץʠʳʥʜʳץ

 .ᴇʟʝʢʪʽʣʽʛʽ ʜʝ ʘʨʪʳʧ ʦʪʳʨ [3] שʪʘʥʳʪʫʜʳ ץʦʨʣʳץʘʤץ

ʊʘʪʘʨʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ץʘʟʽʨʛʽ ʞʘסʜʘʡʜʘ, ʤײʥʜʘʡ çɸץʳʣʜʳè ץʘʣʘ ײץʨʫʜʳש ʝש 

ʣʦʛʠʢʘʣʳץ ʙʘסʳʪʪʘסʳ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʘʩʳʥ ʜʘʤʳʪʫ, ʤʳʥʘʜʘʡ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽש ʙʦʣʫʳʥ 

ʙʦʣʞʘʡʜʳ: 

- ɸʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʝʩʝʧʢʝ ʘʣʫ ʘʩʧʘʧʪʘʨʳʥʜʘ ʜʝʨʝʢʪʝʨ ʞʠʥʘʫ; 

- ʂʣʠʤʘʪʪʳץ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ ʙʽʨʽʢʢʝʥ ʤʦʥʠʪʦʨʠʥʛ ʞװʡʝʩʽ; 

- ʂʦʤʤʫʥʘʣʜʳץ ʨʝʩʫʨʩʪʘʨʜʳש ʙʘʨʣʳץ ʪװʨʣʝʨʽʥ װʥʝʤʜʽ ʧʘʡʜʘʣʘʥʫ ʪʫʨʘʣʳ ʝhʰʽʤ; 

- ɾʘשʘ ץʦʣʜʘʥʫʰʳʣʘʨ ץʦʩʫ װʰʽʥ ʪʝʭʥʠʢʘʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨ ץʘʣʳʧʪʘʩʪʳʨʫ ʞᴅʥʝ ʞʝʪʢʽʟʫ; 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 
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- ʈʝʩʫʨʩʪʘʨʜʳ ʪײʪʳʥʫʜʳץ שʳʩץʘ ʤʝʨʟʽʤʜʽ ʞᴅʥʝ ײʟʘץ ʤʝʨʟʽʤʜʽ ʙʦʣʞʘʤʜʘʨ; 

-     ɽʩʝʧʪʝʛʽ ʘʫʤʘץʪʳש ʙʝʡʥʝ ʤʦʥʠʪʦʨʠʥʛ; 

-  ʊʘʙʠסʠ ʥʝʤʝʩʝ ʪʝʭʥʦʛʝʥʜʽʢ ʩʠʧʘʪʪʘסʳ ʪᴇʪʝʥʰʝ ʪʫʳʥʜʘסʘʥ ʘʞʳʨʘʪʫʜʳ ʘʚʪʦʤʘʪʪʳ 

 ;ʘʤʪʘʤʘʩʳʟ ʝʪʫץ ʡʝʩʽʥʜʝװʘʣʘʫ ʞסʘʜʘץ

-211ɾʝʣʽʣʝʨ ʤʝʥ סʠʤʘʨʘʪʪʘʨʜʳ, ʞʦʩʧʘʨʣʳ ʞᴇʥʜʝʫ ʞʦʩʧʘʨʳ; 

-     ɾʝʨʛʽʣʽʢʪʽ ʘʪץʘʨʫʰʳ ʦʨʛʘʥʜʘʨʜʳש ʘʣʜʳʥʜʘ ʝʩʝʧ ʙʝʨʫ. 

ʆʕɿ ʊɺʊ çɼʫʙʥʘè, ʆʕɿ ʊɺʊ çɿʝʣʝʥʦʛʨʘʜè, ʆʕɿ ʊɺʊ çʊʦʤʩʢè, ʆʕɿ ʊɺʊ çʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛè ʘʪʘʣסʘʥ ʪᴇʨʪ ʘʡʤʘץʪʘʨ. 2012 ʞʳʣʜʘʥ ʙʝʨʽ ʂʘʟʘʥʴ ʘʫʤʘסʳʥʜʘ ʽʩʢʝ ץʦʩʳʣסʘʥ 

ʪʝʭʥʠʢʘʣʳץ ʠʥʥʦʚʘʮʠʷʣʳץ çʀʥʥʦʧʦʣʠʩè (ʆʕɿ ʊɺʊ çʀʥʥʦʧʦʣʠʩè) ʘʡʤʘץ ʩʠʧʘʪʳʥʜʘ [4]. 
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 ʆʃɼɸʅʋɼɸ ɽʉɽʇʊɽʋפ ʈʓʃʓʄɼʓ ɽʄɽʉ ʊʆʈɼʓױפ

ɻʀɼʈʆɼʀʅɸʄʀʂɸʄɸʉʓʅɼɸנʓ ʇɸʈɸʃʃɽʃʔɼɯ ʊɽʍʅʆʃʆɻʀʗʃɸʈɼʓר 
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 .ʘʥסʘʨʘʩʪʳʨʳʣץ ʦʣʜʘʥʳʣʘʪʳʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʪʫʨʘʣʳץ

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʙ ʫʨʘʚʥʝʥʠʷʭ ʛʠʜʨʦʛʘʟʦʜʠʥʘʤʠʢʠ ʠ ʤʝʪʦʜʳ 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʠʭ ʨʝʰʝʥʠʡ, ʦ ʪʝʭʥʦʣʦʛʠʷʭ  ʜʣʷ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ.   

ɸbstract. The article deals with the equations of fluid dynamics and methods used in 

their decision, about technology for the software implementation of parallel computing 

algorithms. 
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ɽʩʝʧʪʝʫ ʛʠʜʨʦʜʠʥʘʤʠʢʘ ᴇʥʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ʝʩʝʧʪʝʫʜʝ ץʦʣʜʘʥʫʜʳש ʥʝʛʽʟʛʽ 

ʘʡʤʘסʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʅʝʛʽʟʛʽ ʪʝשʜʝʫʣʝʨʜʽ ʩʘʥʜʳץ ʰʝʰʫ ʘʨץʳʣʳ ʥʘץʪʳ 

ʘסʳʤʜʘʨʜʳ ʤʦʜʝʣʜʝʫ ʝʩʝʧʪʝʫ ʛʠʜʨʦʜʠʥʘʤʠʢʘ (CFD) ײץʨʘʣʳ. ײפʨʘʣʜʘʨʜʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ 
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ʞʳʣʜʘʤ ʞʦסʘʨ  rʜʝשʛʝʡʣʽ ʞʦʙʘʣʘʡ  ʞᴅʥʝ ᴇʥʽʤʜʽ ײץʨʘ ʘʣʘʜʳ. תʣʢʝʥ ʥʘץʪʳ ʞᴅʥʝ ʢװʨʜʝʣʽ 

ʤᴅʩʝʣʝʨʜʽ ʤʦʜʝʣʜʝʫ ʝʩʝʧʪʝʫʛʝ ʢװʨʜʝʣʽ ʞᴅʥʝ ʛʨʘʬʠʢʘʣʳץ ʧʨʦʮʝʩʩʦʨʣʘʨ ʘʨץʳʣʳ 

ʞʳʣʜʘʤʜʘʪʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɽʩʝʧʪʝʫ ʛʠʜʨʦʜʠʥʘʤʠʢʘʥʳ סʘʣʳʤʜʘʨ ʘʚʠʘסʘʨʳʰʪʳץ, 

ʘʚʪʦʤʦʙʠʣʜʽʢ ʵʥʝʨʛʝʪʠʢʘʜʘ, ʜʚʠʛʘʪʝʣʴʜʝʨʜ,̔ ʪʫʨʙʠʥʘʣʘʨʜʳ ײץʨʫʜʘ ʞᴅʥʝ ʤʝʜʠʮʠʥʘʜʘ 

  .ʦʣʜʘʥʘʜʳץ

ʂᴇʧʪʝʛʝʥ ʢʝשʽʥʝʥ ʪʘʨʘʣסʘʥ CFD ʢʦʜʪʘʨ ʝʩʝʧʪʝʫʜʽ ʪʝʢ ץʘʥʘ ʛʠʜʨʦʛʘʟʦʜʠʥʘʤʠʢʘʜʘ 

 .ʦʣʜʘʥʘʜʳץ  ᴇʟʛʝʨʪʫʣʝʨʜʝ ץʘʥʘ ʝʤʝʩ ʞʳʣʫ ʘʣʤʘʩʫʜʘ, ʭʠʤʠʷʣʳס

CFD ʙʽʨʥʝʰʝ ʥʝʛʽʟʛʽ ʢʝʟʝשʜʝʨʜʝʥ ʪײʨʘʜʳ:  

¶ ʛʝʦʤʝʪʨʠʷʣʳץ ʪװʩʽʥʽʢʪʽ ʝʩʝʧʪʝʫ ʘʡʤʘסʳʥʜʘ ײץʨʫ;  

¶ ʛʝʦʤʝʪʨʠʷʥʳ ʝʩʝʧʪʝʫʜʽ ʪʦʨסʘ ʙᴇʣʫ- ʘʡʳʨʤʘ ʤʦʜʝʣʽʥ ײץʨʫ; 

¶ CFD ʧʨʦʛʨʘʤʤʘʩʳʥʳש ʧʨʝʧʨʦʮʝʩʩʦʨʳʥʘ ʪʦʨʣʳ ʤʦʜʝʣʽʥ ʞʽʙʝʨʫ ʞᴅʥʝ 

ʙʘʩʪʘʧץʳ ʰʘʨʪʳ ʤʝʥ ʰʝʢʘʨʘʩʳʥ ʩʘʣʫ; 

¶ ʪʫʨʘ ʝʩʝʧʪʝʫ ʞᴅʥʝ ʥᴅʪʠʞʝʩʽʥʝ ʪʘʣʜʘʫ ʞװʨʛʽʟʫ. 

ʂʝש ʢʣʘʩʩʪʳ ץʦʣʜʘʥʙʘʣʳ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ װʰʽʥ ʧʨʦʛʨʘʤʤʘʣʳץ ץʘʤʪʘʤʩʳʟ ʝʪʫʜʽ 

ʜʘʤʳʪʫ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʬʠʟʠʢʘʥʳש ʩʳʟʳץʪʳץ ʝʤʝʩ ʪʝשʜʝʫʣʝʨʽʥ ʰʝʰʝʪʽʥ ʞʘשʘ ʩʘʥʜʳץ 

ᴅʜʽʩʪʝʨʜʽ ײץʨʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʡʜʳ. ɾʠʥʘץʪʳʣʳץ ʞʳʣʜʘʤʜʳסʳ, ʦשʪʘʡʣʳסʘ ʞʘץʳʥ, 

ʞʦסʘʨʳ ʜʝשʛʝʡʣʽ ʨᴅʩʽʤʜʝʫ ʞᴅʥʝ ʧʘʨʘʣʣʝʣʠʟʤʽ ʙʘʨ. ʆʩʳ ʫʘץʳʪץʘ ʜʝʡʽʥ ʝʩʝʧʪʝʫ 

ʛʠʜʨʦʜʠʥʘʤʠʢʘʜʘ, ʤᴅʩʝʣʝʣʽʢ ʘʡʤʘץʪʳש ʙʽʨץʘʪʘʨʳʥʜʘ ʥʝʛʽʟʛʝ ʘʣʳʥʘʪʳʥ ʪʝשʜʝʫʣʝʨʜʽ 

ʰʝʰʫʜʝ ʞʦסʘʨʳ ʪʠʽʤʜʽ ʞᴅʥʝ ᴅʤʙʝʙʘʧ ᴅʜʽʩʪʝʨ ץʘʞʝʪ. 

 שʪʳץʪʳץʡʳײʘʣʳʩ ʜʝʥʝʛʝ ᴅʩʝʨ ʝʪʝʪʽʥ ʞᴅʥʝ ʰʝʢʪʝʫʣʽ ʙʝʪʪʝʛʽ ʩסʦʟץ ʳʪʪʘץʘʟʽʨʛʽ ʫʘפ

ʞᴅʥʝ ʛʘʟʜʳש, ʢװʰʪʝʨʜʽש ʘסʳʤʜʘʨʳ ʞʘʡʣʳ ʘץʧʘʨʘʪʪʘʨʜʳש ʢᴇʣʝʤʽʥʽײ שʣסʘʡʫʳ ʅʘʚʴʝ-ʉʪʦʢʩ 

ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʫʜʝ ʩʘʥʜʳץ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫʜʘ [1]. ʆʩʳ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫ 

ᴇʥʜʽʨʽʩʪʽʢ ʪᴅʞʠʽʨʙʝʣʽ ʟʝʨʪʪʝʫ ʢᴇʣʝʤʽʥ ץʳʩץʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɸסʳʤʥʳש ʬʠʟʠʢʘʣʳץ 

ʝʨʝʢʰʽʣʽʢʪʝʨʽʥ ʪװʩʽʥʫ ʞᴅʥʝ ʛʘʟʜʳץ ʜʠʥʘʤʠʢʘ ʪʝשʜʝʫʽʥʽש ʜʠʩʢʨʝʪʪʽ ʘʧʨʦʢʩʠʤʘʮʠʷʣʘʨʳʥʘ 

ʥʝʛʽʟʜʝʣʛʝʥ ʪʦʨ ᴅʜʽʩʪʝʨʽ ʩʘʥʜʳץ ᴅʜʽʩʪʝʨʜʽש ʽʰʽʥʜʝ ʪᴅʞʠʽʨʙʝʜʝ ʙʘʩʪʳ ʦʨʳʥ ʘʣʘʜʳ.  

ʊʦʨ ᴅʜʽʩʪʝʨʽʥʝ ײʩʳʥʳʣʘʪʳʥ ʥʝʛʽʟʛʽ ʪʘʣʘʧ ʝש ʘʟ ץʘʞʝʪ ʨʝʩʫʨʩʪʘʨʜʘ, ʫʘץʳʪ ʞᴅʥʝ ʞʘʜʳ 

ʢᴇʣʝʤʽʥʜʝ, ʞʦסʘʨʳ ʥʘץʪʳʣʳץʧʝʥ, ʝש ʘʟ ץʘʪʝʣʽʢʧʝʥ ʘʣʳʥʘʪʳʥ ʥᴅʪʠʞʝʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɽʩʝʧʪʝʫ ʪʦʨʳʥ ʛʝʥʝʨʘʮʠʷʣʘʫ װʜʝʨʽʩʽʥ ʤʘʢʩʠʤʘʣʴʜʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ 

 ʤʢʽʥʜʽʛʽʥװʳ ʪʦʨʜʳ ʛʝʥʝʨʘʮʠʷʣʘʫ ʤסʘʡʥʘʣʘʩʳʥʜʘ שʨʜʝʣʽ ʛʝʦʤʝʪʨʠʷ ʦʙʲʝʢʪʽʣʝʨʽʥʽװʘʞʝʪ, ʢץ

 ʜʘʡʜʘסʞʘ ץʪʳʣʳץʨʘײʪʳ ʩʠʧʘʪʪʘʡʜʳ, ʪץʳʤ ʝʨʝʢʰʽʣʽʢʪʝʨʽʥ ʥʘסʘʤʪʘʤʘʩʳʟ ʝʪʫ, ʘץ

ʤʘʢʩʠʤʘʣʴʜʳ ʤװʤʢʽʥ ʩʘʥʜʘʨ װʰʽʥ ʰʝʰʽʤʛʝ ʦʨʥʳץʪʳ ʞʠʥʘץʳʣʳץʪʳ  ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʢʝʨʝʢ.  

 ʊʦʨʜʳײץ שʨʳʣʳʤʜʳ ץʦʩʳʤʰʘʣʘʨʳʥ ʰʝʢʪʝʫʜʝ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ ʢװʨʜʝʣʽ 

ʛʝʦʤʝʪʨʠʷʜʘ ײץʨʳʣʳʤʜʳ ʝʤʝʩ ʪʦʨʣʘʨʜʳ ץʦʣʜʘʥʫʜʳ ʽʨʛʝʣʽ ʞʳʣʞʳʪʪʳ. ʉʘʥʜʳץ 

ʞײʤʳʩʪʘʨʜʘ ʪʦʨʜʳ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ ײץʨʳʣʳʤʜʳ ʝʤʝʩ ʪʦʨʣʘʨסʘ ץʳʟʳסʫʰʳʣʳץ ʪʘʥʳʪץʘʥ, 

ᴇʡʪʢʝʥʽ ʦʣ ʢװʨʜʝʣʽ ʛʝʦʤʝʪʨʠʷʜʘ ʪʦʨ ײץʨʫ װʰʽʥ ʞʝʪʢʽʣʽʢʪʽ ʠʢʝʤʜʽʣʽʢʧʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ 

ʞᴅʥʝ ʪʦʨסʘ ʙʝʡʽʤʜʽʣʽʢ ʪʘʣʘʙʳʥ ʞʝשʽʣʜʝʪʝʜʽ [2-4].  

 ʳʣʳ ʢᴇʨʰʽץᴇʨʥʝʢ ʘʨ ץʘʨʘʧʘʡʳʤ ʘʣʛʝʙʨʘʣʳץ ʡʽʥװʨʳʣʳʤʜʳ ʪʦʨʜʘ ᴅʨʙʽʨ ʪײפ

ʪװʡʽʥʤʝʥ ʦשʘʡ ʙʘʡʣʘʥʳʩʘ ʘʣʘʜʳ. ʄᴅʣʽʤʝʪʪʝʨʜʽײץ שʨʳʣʳʤʜʳ ʝʤʝʩ ײץʨʳʣʳʤʳʥʜʘ 

ʪװʡʽʥʜʝʨʜʽש ʘʨʘʩʳʥʜʘסʳ ʤʘʪʝʤʘʪʠʢʘʣʳץ ץʘʪʳʥʘʩʪʳ ʝʣʝʩʪʝʪʫ ʤװʤʢʽʥ ʝʤʝʩ. ɽʛʝʨ 

ʤᴅʣʽʤʝʪʪʝʨʜʽ ײץʨʳʣʳʤʜʳ ʝʤʝʩ ײץʨʳʣʳʤʜʘסʳ ʙʽʨ ʪװʡʽʥʜʽ ʢᴇʨʰʽ ʪװʡʽʥʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳʨסʳʩʳ ʢʝʣʩʝ, ʦʥʜʘ ץʦʩʳʤʰʘ ʘץʧʘʨʘʪʪʳ ʠʥʜʝʢʩʪʝʫ װʰʽʥ ʞʘʜʳʤʝʥ ʢᴇʧ 

ʦʧʝʨʘʮʠʷʣʘʨ ʙʦʣʘʪʳʥʳʥ ʝʩʢʝʨʫ ץʘʞʝʪ. ɹײʣ ʤᴅʣʽʤʝʪʢʝ ץʦʣʞʝʪʽʤʜʽʣʽʢ װʰʽʥ ʢʝשʽʩʪʽʢ ʦʨʥʳ 

ʥʘʰʘʨʣʘʡʜʳ ʞᴅʥʝ ʞʦסʘʨʳ ʘʷʣʜʘʫʳʥʘ ᴅʢʝʣʝʜʽ[4]. ɹײʣ ʢʝʤʰʽʣʽʢʪʝʨ ʪʦʨ ʥʝʛʽʟʽʥʜʝ 

 ʘ, ʝʩʝʧʪʝʫ ʛʠʜʨʦʜʠʥʘʤʠʢʘסʨʳʣʳʤʜʳ ʝʤʝʩ ʰʝʰʫʰʽʣʝʨʛʝ ᴅʩʝʨ ʝʪʝʜʽ. ʄʳʩʘʣײץ

ʰʝʰʫʰʽʣʝʨʽʥʝ. ʊʦʨʜʳײץ שʨʳʣʳʤʜʳ ʝʤʝʩ ʛʝʥʝʨʘʪʦʨʣʘʨʳʥʳש ʢᴇʙʽʩʽ ʽʰʢʽ ײץʨʳʣʳʤʜʘסʳ ʪʦʨ 

ʥᴇʤʽʨʽ ʢʝʟʜʝʡʩʦץ. ʂᴇʧʪʝʛʝʥ ץʦʩʳʤʰʘʣʘʨ ײץʨʳʣʳʤʜʳ ʝʤʝʩ ʪʦʨʜʘ ʙʘʡʣʘʥʳʩץʘʥʜʘʨ, CFD 

ʢʦʜʪʘʨ, ʢᴇʨʰʽ ʙʽʨ ʪװʡʽʥʜʽ ʙʽʣʫʜʽ ץʘʞʝʪ ʝʪʝʜʽ[5-6]. 

ʅʘʚʴʝ-ʉʪʦʢʩ ʪʝשʜʝʫʽʥ װʰʙײʨʳʰʪʳ ײץʨʳʣʳʤʜʳ ʝʤʝʩ ʪʦʨʣʘʨʜʘ ʜʠʩʢʨʝʪʪʝʫ װʰʽʥ 

ʩʦסשʳ ʢᴇʣʝʤ ᴅʜʽʩʽ ʘʨץʳʣʳ ʞʘʩʘʣʘʜʳ. ɹʘץʳʣʘʫ ʢᴇʣʝʤʽ ʨʝʪʽʥʜʝ ʪʦʨʜʳײ שʷʰʳסʳ 

ʧʘʡʜʘʣʘʥʳʣʘʜʳ, ײʷʰʳץ ʙʦʡʳʥʰʘ ʛʠʜʨʦʛʘʟʦʜʠʥʘʤʠʢʘʣʳץ ʘʡʥʳʤʘʣʳʥʳש ʦʨʪʘ ʤᴅʥʽ 
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 ʳʪ ʙʦʡʳʥʰʘ ʜʠʩʢʨʝʪʪʝʫ ʕʡʣʝʨ ʩʭʝʤʘʩʳ ʙʦʡʳʥʰʘץʦʷʜʳ. ʋʘץ ʮʝʥʪʨʽʥʝ ʘʧʘʨʳʧ שʪʳץʷʰʳײ

ʞװʨʛʽʟʽʣʝʜʽ [7]. 

ʇʘʨʘʣʣʝʣʴʜʝʫʜʽש ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʙʽʨʽ MPI ʪʝʭʥʦʣʦʛʠʷʩʳ ץʦʣʜʘʥʳʣʘʜʳ. MPI 

ʧʨʦʛʨʘʤʤʘʩʳʥ ʞʘʟסʘʥʜʘ ʝʩʝʧʪʝʫ ʧʨʦʮʝʩʩʦʨʣʘʨʳʥʳש ʘʨʘʩʳʥʜʘסʳ ᴅʨʝʢʝʪʪʽ ʭʘʙʘʨʣʘʤʘ 

ʞʽʙʝʨʫ ʘʨץʳʣʳ ʩʠʧʘʪʪʘʫ ʢʝʨʝʢ. ʇʘʨʘʣʣʝʣʴʜʝʫ ʪʠʽʤʜʽ, ʝʛʝʨ ʘʫʤʘץʪʘʨʜʳש ʪʦסʳʩץʘʥ 

 ʘʪʘʨץ ʜʘʡʳ ʞʘʡʣʳ ʤᴅʣʽʤʝʪʪʝʨʤʝʥ ʧʨʦʮʝʩʩʦʨʣʘʨ ʘʣʤʘʩʩʘ, ʩʦʥʳʤʝʥסʞʘ שʪʘʨʳʥʳץʷʰʳײ

ʙʝʨʽʣʝʪʽʥ ʤᴅʣʽʤʝʪʪʝʨ ʢᴇʣʝʤʽ ʘʟ ʙʦʣʩʘ. ɻʘʟʦʜʠʥʘʤʠʢʘʣʳץ ʝʩʝʧʪʝʨʜʽ װʰʽʥ ʧʘʨʘʣʣʝʣʴʜʽ 

ʘʣʛʦʨʠʪʤʜʽ ײץʨʫʜʘ ʝʩʝʧʪʝʫ ʘʫʤʘץʪʘʨʳʥ ʪʝשʜʝʡ ʝʩʝʧʪʝʫ ײʷʰʳץʪʘʨ ʩʘʥʳʥʘ ʙᴇʣʫ ץʘʞʝʪ ʞᴅʥʝ 

ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʝʪʽʥ ʝʩʝʧʪʝʫ ʧʨʦʮʝʩʩʦʨʣʘʨ ʩʘʥʳʥ ʤʠʥʠʤʠʟʘʮʠʷʣʘʫ. 

ʇʨʦʛʨʘʤʤʘʣʳץ ʞװʟʝʛʝ ʘʩʳʨʫʜʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʙʽʨʽ CUDA ʪʝʭʥʦʣʦʛʠʷʩʳ 

 ʨʣʽ ʪʠʧʪʝʨʽʥװᴅʨʪ שʦʣʜʘʥʫ ʞʘʜʳʥʳץ ʦʣʜʘʥʳʣʘʜʳ. ʇʘʨʘʣʣʝʣʴʜʝʫ CUDA ʪʝʭʥʦʣʦʛʠʷʩʳʥץ

ʪʽʤʜʽ ץʦʣʜʘʥʫ ʝʩʝʙʽʤʝʥ  ʝʩʝʧʪʝʫ ᴇʥʽʤʜʽʣʽʛʽ ʙʽʨʥʝʰʝ ʘʨʪʫʳ ʤװʤʢʽʥ. 

ɽʩʝʧʪʽϬ Ϩʦʡʳʣʳʤʳ ʢʝʣʝʩʽ ʪװʨʜʝ: ʧʘʨʘʣʣʝʣʴʜʽ ײץʨʳʣʳʤʜʳ ʝʤʝʩ CFD-ʢʦʜʪʘʨסʘ 

ʞʘʜʳʥʳ ʦשʪʘʡʣʳ ʦʨʥʘʣʘʩʪʳʨʫ ץʘʞʝʪ. 

ʄʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʽ ײץʨʫ ʞᴅʥʝ ʧʘʨʘʣʣʝʣʴʜʽʢ ʝʩʝʧʪʝʫ ʥʝʛʽʟʽʥʜʝ ʬʠʟʠʢʘʣʳץ 

 ʡʝʩʽ ʞᴅʥʝ ʟʘʤʘʥʘʫʠ ʘʚʪʦʤʘʪʪʳװʦʣʜʘʫ ʞץ ץʧʘʨʘʪʪʳץʘ שʨʫʜʳײפ .ʜʝʨʽʩ ʝʩʝʧʪʝʨʽʥ ʰʝʰʫװ

ʙʘʩץʘʨʫ ʞװʡʝʩʽʥ ʟʝʨʪʪʝʫ, ʩᴅʡʢʝʩʪʝʥʜʽʨʽʣʛʝʥ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ ᴅʜʽʩʪʝʨʽ ʞᴅʥʝ ʘʣʛʦʨʠʪʤʜʝʨʽ, 

ʙʘʩץʘʨʫ ʟʘשʜʘʨʳʥʳש ʪʘʣʜʘʫʳ ʞᴅʥʝ ʩʠʥʪʝʟʽ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʬʠʟʠʢʘʣʳװ ץʜʝʨʽʩʪʝʨʜʽ ʰʝʰʫʜʝ 

ʝʩʝʧʪʝʫʽʰ װʜʝʨʽʩʪʝʨʜʽ ײʡʳʤʜʘʩʪʳʨʫ ʙʦʡʳʥʰʘ ᴅʨʝʢʝʪʪʽ ʞʦʩʧʘʨʣʘʫ ʘʣʛʦʨʠʪʤʥ̔ ײץʨʫ. 

 ʽʣʜʝʪʽʣʛʝʥשʳʥʜʘ ʞʝשʰʽʥ ʩʦװ ʦʩʳʤʰʘʣʘʨʳ, CFD ʢʦʜʪʘʨץ ʨʳʣʳʤʜʳ ʝʤʝʩ ʪʦʨʣʘʨײפ

ʤʘʪʨʠʮʘʤʝʥ ᴇʥʜʽʨʽʣʛʝʥ ʪʦʨʣʘʨ ʞʘʜʳʜʘʥ ʘʟ ʦʨʳʥʜʳ ʘʣʳʧ ʩʘץʪʘʣʫʳ ʪʠʽʩ. 
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PROGRAMMING MICROCONTROLLER AVR ATMEGA8  

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ AVR 

ATmega8. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʥʘ ʉʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Atmel Studio 7.0. 
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ɸשʜʘʪʧʘ. AVR ATmega8 ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʽʥʽש ʥʝʛʽʟʽʥʜʝ ʘʨʥʘʡʳ ʝʩʝʧʪʝʫ 

 ʘʥ. Atmel Studio 7.0-ʥʽסʘʨʘʩʪʳʨʳʣץ ʨʫײץ ʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽץ ץʳʩʳʤʝʥ ʧʨʦʛʨʘʤʤʘʣʳסʨʳʣײץ

 ʤʢʽʥʜʽʛʽ ʙʘʨװʘ ʤסʪʽʣʽʥʜʝ ʞʘʟʫ ץʦʣʜʘʥʳʧ, ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʜʝ ʉʠ ʧʨʦʛʨʘʤʤʘʣʳץ

ʧʨʦʛʨʘʤʤʘʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʛʝ ʝʨʝʢʰʝ ʢᴇשʽʣ ʘʫʜʘʨʳʣʘʜʳ. 

ɸbstract. Here examined the process development of software specialized computing 

device based on a microcontroller AVR ATmega8. Particular attention is paid to the peculiarities 

of software for microcontrollers in C using Atmel Studio 7.0. 
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Microcontrollers (MC) at present can be considered as one of the most mass products of 

electronic equipment. Features of microcontrollers (in comparison with microprocessors) is their 

"self-sufficiency" on the MC chip, in addition to the processor core, there is necessarily a 

memory (often several varieties), a clock system and a set of external devices that allow to 

include such MC directly into the control loop of a wide variety of systems [1]. 

The ATmega8 microcontroller from AVR company is chosen by thousands of radio 

amateurs and professionals all over the world thanks to an ideal combination of price, 

functionality and easy of use in the projected electronic devices. The firmware of the ATMega8 

microcontroller does not require sophisticated specialized equipment - the programmers for 

ATMega8 are simple in the device. 

Memory of ATmega8: It has 8 Kb of Flash program memory (10,000 Write/Erase cycles 

durability), 512 Bytes of EEPROM (100,000 Write/Erase Cycles). 1Kbyte Internal SRAM 

I/O Ports: 23 I/ line can be obtained from three ports; namely Port B, Port C and Port D.  

Interrupts:  Two External Interrupt source, located at port D. 19 different interrupt vectors 

supporting 19 events generated by internal peripherals. 

Timer/Counter: Three Internal Timers are available, two 8 bit, one 16 bit, offering 

various operating modes and supporting internal or external clocking. 

SPI (Serial Peripheral interface): ATmega8 holds three communication devices 

integrated. One of them is Serial Peripheral Interface. Four pins are assigned to Atmega8 to 

implement this scheme of communication. 

TWI (Two Wire Interface): Another communication device that is present in ATmega8 is 

Two Wire Interface. It allows designers to set up a commutation between two devices using just 

two wires along with a common ground connection, As the TWI output is made by means of 

open collector outputs, thus external pull up resistors are required to make the circuit [2]. 

Analog Comparator: A comparator module is integrated in the IC that provides 

comparison facility between two voltages connected to the two inputs of the Analog comparator 

via External pins attached to the micro controller. 

Atmel Studio 7 is the integrated development platform (IDP) for developing and 

debugging Atmel AVR microcontroller applications. Studio 7 supports all AVR and Atmel 

SMART MCs. The Atmel Studio 7 IDP gives you a seamless and easy-to-use environment to 

write, build and debug your applications written in C/C++ or assembly code. It also connects 

seamlessly to Atmel debuggers and development kits [3]. 

For programming the microcontroller you can use the C language or assembler. 

Programming performed in the language of ANSI C because of its clarity and immutability 

standards. Programming microcontrollers in C has a number of characteristics associated with 

specific character of the real control object. First, the microcontroller program should never 

come to an end, and consequently in addition to main () of the main program, it is obligatory 

presence of the main infinite loop while (1) inside the main ().  
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The second feature of the microcontroller in C language are bitwise operations, which are 

extremely rare at classic programming. All the "switches" and variables microcontroller are 

within 8-bit registers, and very often need to interact only with one register bit, and all other left 

as it was and does not take into account [4]. 

The Bubble Sort Algorithm 

The Bubble Sort algorithm is known as a quite slow and trivial algorithm for data sorting. 

However, for small amounts of data, the algorithm provides compact code and relatively fast 

sorting. 

The following procedure describes how the sorter is implemented on the AVR: 

1. Copy ñcnt1ò to ñcnt2. 

2. Copy ñendH:endLò to ñZò. 

3. Load register variable ñAò with the byte at Z. 

4. Decrement Z and load register variable ñBò with the byte at Z. 

5. If A < B, store ñAò at Z and ñBò at Z+1 (swap bytes). 

6. Decrement ñcnt2ò. 

7. If not zero, goto Step 2. 

8. Decrement ñcnt1ò. 

9. If not zero, goto Step 1. 

 

Table 1 ï ñBubbleò register 

 
Register Input Internal Output 

R13  ñAò-First value to Compare  

R14  ñBò-Second value to compare  

R15  ñcnt2ò-Inner loop counter  

R16 ñcnt1ò - # of bytes to sort ñcnt1ò-Outer Loop counter  

R17 ñendLò ï Low address of Last 

element 

  

R18 ñendHò - High address of Last 

element 

  

R30  ZL  

R31  ZH  

 

The Bubble sort algorithm was written in one of the most common languages, therefore the 

modification of this device for any needs will not be difficult. Using a microcontroller, you can 

control stepper motors and servo drives. Such extensive data processing capabilities and 

management of physical objects have found application in many branches of science and 

industry. 

In the feature I will do development of hardware and software to protect computing systems 

and clusters, design algorithms for secure data transmission using Atmel AVR microcontrollers, 

Comparison of algorithms for secure data transmission using Atmel AVR microcontrollers 
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1. ɺʚʝʜʝʥʠʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʟʳʩʢʘʪʝʣʴʩʢʠʭ ʠ ʧʨʦʝʢʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʙʳʩʪʨʦ ʧʨʦʥʠʢʘʝʪ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʷ, ʧʦʜʥʠʤʘʶʱʘʷ ʧʨʦʝʢʪʥʫʶ ʨʘʙʦʪʫ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ 

ʥʦʚʳʡ ʫʨʦʚʝʥʴ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʝʟʢʦ ʧʦʚʳʰʘʶʪʩʷ ʪʝʤʧʳ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʙʦʣʝʝ 

ʦʙʦʩʥʦʚʘʥʥʦ ʨʝʰʘʶʪʩʷ ʤʥʦʛʠʝ ʩʣʦʞʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʨʘʥʴʰʝ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʣʠʰʴ ʫʧʨʦʱʝʥʥʦ. ɺʦ ʤʥʦʛʦʤ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ, 

ʪʘʢ ʠ ʚ ʚʠʜʝ ʧʨʠʣʦʞʝʥʠʡ ʢ ʦʙʱʝʪʝʭʥʠʯʝʩʢʠʤ ʧʨʦʛʨʘʤʤʘʤ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʩʦʟʜʘʥʠʶ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ 

ʠʤʝʝʪ ʦʙʱʝʝ ʥʘʟʚʘʥʠʝ ï ʉɸʇʈ [1].  

ʉɸʇʈ (ʘʥʛʣ. CAD, Computer-Aided Design) - ʧʨʦʛʨʘʤʤʥʳʡ ʧʘʢʝʪ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʨʘʟʨʘʙʦʪʢʠ) ʦʙʲʝʢʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʠʣʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ), ʘ ʪʘʢʞʝ ʦʬʦʨʤʣʝʥʠʷ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʠ/ʠʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʂʦʤʧʦʥʝʥʪʳ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʉɸʇʈ ʪʨʘʜʠʮʠʦʥʥʦ ʛʨʫʧʧʠʨʫʶʪʩʷ ʚ 

ʪʨʠ ʦʩʥʦʚʥʳʭ ʙʣʦʢʘ CAD, ʉɸʄ, ʉɸɽ. ʄʦʜʫʣʠ ʙʣʦʢʘ CAD (Computer Aided Designed) 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʤʦʜʫʣʠ ʉɸʄ (Computer 

Aided Manufacturing) - ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʤʦʜʫʣʠ ʉɸɽ (Computer Aided Engineering) - ʜʣʷ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ, ʘʥʘʣʠʟʘ ʠ ʧʨʦʚʝʨʢʠ 

ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ [2]. 

2. ANSYS. 

ʂʦʤʧʣʝʢʩʘ ANSYS ʧʨʝʜʣʘʛʘʝʪ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʳʡ 

ʦʭʚʘʪʳʚʘʝʪ ʚʝʩʴ ʩʧʝʢʪʨ ʬʠʟʠʢʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʜʦʩʪʫʧ ʢ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʦʙʣʘʩʪʠ 

ʠʥʞʝʥʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʯʪʦ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʨʝʙʫʝʪ. ʆʨʛʘʥʠʟʘʮʠʡ ʧʦ ʚʩʝʤʫ 
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ʤʠʨʫ ʜʦʚʝʨʷʶʪ ʢʦʤʧʣʝʢʩʘ ANSYS ʜʣʷ ʧʦʩʪʘʚʣʷʪʴ ʩʘʤʦʝ ʣʫʯʰʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʠʭ 

ʠʥʞʝʥʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ [3]. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ-ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʜʫʢʪʘ ʧʨʠʥʠʤʘʝʪ ʠʥʞʝʥʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ 

ʜʨʫʛʦʡ ʫʨʦʚʝʥʴ ˈ ʚ ʥʝʧʨʝʚʟʦʡʜʝʥʥʫʶ ʛʣʫʙʠʥʫ ʠ ʰʠʨʦʪʫ ʥʘʰʠʭ ʧʨʦʛʨʘʤʤ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʝʛʦ ʥʝʧʨʝʚʟʦʡʜʝʥʥʦʡ ʠʥʞʝʥʝʨʥʳʭ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ, ʥʘʜʝʞʥʫʶ ʦʩʥʦʚʫ multiphysics ʠ 

ʘʜʘʧʪʠʚʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʥʘʰʫ ʪʝʭʥʦʣʦʛʠʶ ʩʨʝʜʠ ʜʨʫʛʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʉɸʇʈ. ʕʪʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʦʤʧʣʝʢʩʘ ANSYS ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʠʥʥʦʚʘʮʠʠ ʠ ʩʥʠʞʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʝ ʠʩʧʳʪʘʥʠʷ, ʯʪʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʥʘʯʝ. 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʬʠʨʤʳ ANSYS ʩʦʩʪʦʠʪ ʠʟ ʦʙʰʠʨʥʦʛʦ 

ʩʝʤʝʡʩʪʚʘ ʫʜʦʙʥʳʭ, ʤʥʦʛʦʮʝʣʝʚʳʭ ʨʘʩʯʝʪʥʳʭ ʢʦʜʦʚ, ʠʤʝʶʱʠʭ ʤʥʦʛʦ ʦʙʱʝʛʦ ʠ 

ʧʨʠʟʚʘʥʥʳʭ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʨʝʰʝʥʠʠ ʦʙʰʠʨʥʦʛʦ ʢʨʫʛʘ 

ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ. ʆʩʥʦʚʥʦʡ ʧʨʦʜʫʢʪ, ʧʘʢʝʪ ANSYS/Multiphysics, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʜʦʩʪʘʪʦʯʥʦ ʠʩʯʝʨʧʳʚʘʶʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʩʨʝʜʩʪʚʦ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʥʝʤʫ ʬʠʨʤʦʡ ʩʦʟʜʘʥʳ 

ʨʘʩʯʝʪʥʳʝ ʢʦʜʳ ʚ ʚʠʜʝ ʧʦʜʤʥʦʞʝʩʪʚʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ, ʘʚʪʦʥʦʤʥʳʭ ʧʨʦʛʨʘʤʤ ʠʣʠ 

ʤʦʜʫʣʝʡ, ʨʘʩʰʠʨʷʶʱʠʭ ʫʜʦʙʩʪʚʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ 

ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʝʢʪʥʳʭ ʨʘʟʨʘʙʦʪʦʢ. ɺʩʝ ʤʥʦʛʦʯʠʩʣʝʥʥʦʝ ʩʝʤʝʡʩʪʚʦ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ 

ʬʠʨʤʳ ANSYS ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ. ʄʥʦʛʦʮʝʣʝʚʘʷ ʧʨʦʛʨʘʤʤʘ ʠ ʝʝ 

ʧʦʜʤʥʦʞʝʩʪʚʦ: Ŀ ANSYS/Multiphysics, ʩʘʤʳʡ ʤʦʱʥʳʡ, ʤʥʦʛʦʮʝʣʝʚʦʡ ʧʨʦʜʫʢʪ ʢʦʤʧʘʥʠʠ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʛʨʘʤʤʥʦʝ ʩʨʝʜʩʪʚʦ ʘʥʘʣʠʟʘ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʠʥʞʝʥʝʨʥʳʭ 

ʜʠʩʮʠʧʣʠʥ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʨʘʩʯʝʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʚ ʪʘʢʠʭ 

ʦʪʜʝʣʴʥʳʭ ʦʙʣʘʩʪʷʭ ʟʥʘʥʠʷ, ʢʘʢ ʧʨʦʯʥʦʩʪʴ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʝʧʣʘ, ʤʝʭʘʥʠʢʘ ʞʠʜʢʦʩʪʝʡ ʠ 

ʛʘʟʦʚ ʠʣʠ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤ, ʥʦ ʠ ʨʝʰʘʪʴ ʩʚʷʟʘʥʥʳʝ ʟʘʜʘʯʠ. ʕʪʘ ʠʟʦʱʨʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʠʟʘʮʠʶ ʧʨʦʝʢʪʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʥʘ ʫʨʦʚʥʝ, ʧʦʟʚʦʣʷʶʱʠʤ ʤʦʜʝʣʠʨʦʚʘʪʴ 

ʠʥʞʝʥʝʨʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʡ ʧʦʩʪʘʥʦʚʢʝ. Ŀ ANSYS/Mechanical ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʘʥʘʣʠʟʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ: 

ʨʝʰʝʥʠʝ ʩʣʦʞʥʳʭ ʟʘʜʘʯ ʧʨʦʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʠ ʘʢʫʩʪʠʢʠ. ʕʪʘ 

ʧʨʦʛʨʘʤʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʨʦʚʝʨʢʫ ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ, ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʡ, ʥʘʧʨʷʞʝʥʠʡ, ʫʩʠʣʠʡ, ʪʝʤʧʝʨʘʪʫʨ ʠ 

ʜʘʚʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʚʘʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. Ŀ ANSYS/Structural ʚʳʧʦʣʥʷʝʪ ʩʣʦʞʥʳʡ 

ʧʨʦʯʥʦʩʪʥʦʡ ʘʥʘʣʠʟ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʫʯʝʪʦʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʥʝʣʠʥʝʡʥʦʩʪʝʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʠ ʬʠʟʠʯʝʩʢʘʷ ʥʝʣʠʥʝʡʥʦʩʪʠ, ʥʝʣʠʥʝʡʥʦʝ ʧʦʚʝʜʝʥʠʝ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ 

ʧʦʪʝʨʷ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʪʦʯʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʙʦʣʴʰʠʭ ʠ 

ʩʣʦʞʥʳʭ ʨʘʩʯʝʪʥʳʭ ʤʦʜʝʣʝʡ. 10 Ŀ ANSYS/LinearPlus ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʦʣʝʝ ʜʝʰʝʚʳʡ 

ʚʘʨʠʘʥʪ ʧʘʢʝʪʘ ANSYS/Mechanical ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʣʠʥʝʡʥʦʡ ʩʪʘʪʠʢʠ (ʩ ʥʝʣʠʥʝʡʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʟʘʟʦʨʘ ʠ ʙʦʣʴʰʠʤʠ ʧʨʦʛʠʙʘʤʠ ʙʘʣʦʢ ʠ ʦʙʦʣʦʯʝʢ), ʜʠʥʘʤʠʢʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ. Ŀ 

ANSYS/Thermal ï ʵʪʦ ʩʘʤʦʜʦʩʪʘʪʦʯʥʘʷ, ʦʪʜʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʪʦʞʝ ʦʪʧʦʯʢʦʚʘʚʰʘʷʩʷ ʦʪ 

ʧʘʢʝʪʘ ANSYS/Mechanical, ʜʣʷ ʨʝʰʝʥʠʷ ʪʝʧʣʦʚʳʭ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʟʘʜʘʯ. 

Ŀ ANSYS/PrepPost ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʦʡ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʦʝ ʠ ʫʜʦʙʥʦʝ 

ʧʦʩʪʨʦʝʥʠʝ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʳʭ ʤʦʜʝʣʝʡ. ʇʦʩʪʧʨʦʮʝʩʩʦʨ ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ 

ʨʝʟʫʣʴʪʘʪʳ ʚʩʝʭ ʚʠʜʦʚ ʘʥʘʣʠʟʘ, ʜʦʩʪʫʧʥʳʭ ʧʨʦʛʨʘʤʤʝ ANSYS. Ŀ ANSYS/ED ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʧʨʦʛʨʘʤʤʫ, ʦʙʣʘʜʘʶʱʫʶ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʩʯʝʪʥʦʛʦ ʢʦʜʘ ANSYS/Multiphysics, ʥʦ 

ʠʤʝʶʱʫʶ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʨʘʟʤʝʨʘʤ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ. ʕʪʦʪ ʜʦʩʪʫʧʥʳʡ ʧʘʢʝʪ ʷʚʣʷʝʪʩʷ 

ʠʜʝʘʣʴʥʳʤ ʜʣʷ ʦʙʫʯʝʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ. ɸʚʪʦʥʦʤʥʳʝ ʧʨʦʛʨʘʤʤʳ: Ŀ 

ANSYS/FLOTRAN - ʵʪʦ ʫʜʦʙʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʟʘʜʘʯ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʛʠʜʨʦʘʵʨʦʜʠʥʘʤʠʢʠ (CFD), ʚʢʣʶʯʘʷ ʣʘʤʠʥʘʨʥʦʝ ʠ ʪʫʨʙʫʣʝʥʪʥʦʝ ʪʝʯʝʥʠʝ 

ʥʝʩʞʠʤʘʝʤʳʭ ʠʣʠ ʩʞʠʤʘʝʤʳʭ ʧʦʪʦʢʦʚ. ʕʪʘ ʧʨʦʛʨʘʤʤʘ ʩʦʚʤʝʩʪʥʦ ʩ ʧʘʢʝʪʦʤ 

ANSYS/Mechanical ʦʙʨʘʟʫʝʪ ʫʥʠʢʘʣʴʥʦʝ ʨʘʩʯʝʪʥʦʝ ʩʨʝʜʩʪʚʦ ʩ ʦʧʪʠʤʠʟʠʨʫʶʱʠʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʢʦʪʦʨʦʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʩʘʤʳʤ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʚ ʦʙʣʘʩʪʠ 

ʤʝʭʘʥʠʢʠ ʠ ʬʠʟʠʢʠ. Ŀ ANSYS/Emag ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʘʤʦʜʦʩʪʘʪʦʯʥʳʡ ʧʘʢʝʪ ʜʣʷ 

ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʷʚʣʝʥʠʷʤʠ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʠ ʤʘʛʥʝʪʠʟʤʘ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʜʨʫʛʠʤʠ ʧʘʢʝʪʘʤʠ ʬʠʨʤʳ 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 
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ANSYS ʩʦʟʜʘʝʪ ʤʥʦʛʦʦʙʨʘʟʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʤʝʭʘʥʠʢʠ ʩʦʦʨʫʞʝʥʠʡ ʩ 

ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʷʚʣʝʥʠʡ. Ŀ ANSYS/LS-DYNA - 

ʵʪʦ ʚʘʨʠʘʥʪ ʧʘʢʝʪʘ ʩ ʨʝʰʘʪʝʣʝʤ ʷʚʥʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʨʦʯʥʦʩʪʥʳʭ ʟʘʜʘʯ ʜʠʥʘʤʠʢʠ ʧʨʠ ʙʦʣʴʰʠʭ ʥʝʣʠʥʝʡʥʦʩʪʷʭ. ʕʪʘ ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʙʘʚʣʝʥʘ ʢ ʫʞʝ ʠʤʝʶʱʝʡʩʷ ʣʠʮʝʥʟʠʠ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʘʚʪʦʥʦʤʥʦ ʜʣʷ ʯʠʩʣʝʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ, ʘʥʘʣʠʟʘ ʘʚʘʨʠʡʥʳʭ ʩʪʦʣʢʥʦʚʝʥʠʡ ʠ 

ʫʜʘʨʦʚ ʧʨʠ ʢʦʥʝʯʥʳʭ ʜʝʬʦʨʤʘʮʠʷʭ, ʥʝʣʠʥʝʡʥʦʤ ʧʦʚʝʜʝʥʠʠ ʤʘʪʝʨʠʘʣʘ ʠ ʢʦʥʪʘʢʪʥʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʪʝʣ. Ŀ ANSYS/LS-DYNA PrepPostª ʦʙʣʘʜʘʝʪ ʚʩʝʤʠ ʧʨʝ- ʠ 

ʧʦʩʪʧʨʦʮʝʩʩʦʨʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʘʢʝʪʘ ANSYS/LS-DYNA, ʚʢʣʶʯʘʷ ʩʨʝʜʩʪʚʘ 

ʪʚʝʨʜʦʪʝʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʩʪʨʦʝʥʠʷ11 ʩʝʪʢʠ, ʟʘʜʘʥʠʷ ʥʘʛʨʫʟʦʢ ʠ ʛʨʘʥʠʯʥʳʭ 

ʫʩʣʦʚʠʡ, ʧʦʢʘʟʘ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʣʠʥʠʡ ʨʘʚʥʦʛʦ ʫʨʦʚʥʷ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʠʭ 

ʘʥʠʤʘʮʠʠ, ʥʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʨʝʰʘʪʝʣʷ [4]. 

3. COMSOL 

ʇʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ COMSOL ʧʦʟʚʦʣʷʶʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʠ ʠʟʫʯʘʪʴ ʬʠʟʠʯʝʩʢʠʝ 

ʷʚʣʝʥʠʷ, ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ. COMSOL Multiphysics ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʘʭ ʠ 

ʣʘʙʦʨʘʪʦʨʠʷʭ, ʘ ʪʘʢʞʝ ʥʘ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʚʢʣʶʯʘʶʪ 

ʩʧʝʮʠʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʩʠʤʫʣʷʮʠʠ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʤʝ- 

ʭʘʥʠʢʠ, ʭʠʤʠʯʝʩʢʦʡ ʠʥʞʝʥʝʨʠʠ, ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʘʢʫʩʪʠʯʝʩʢʠʭ 

ʷʚʣʝʥʠʡ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʪʝʧʣʦʧʝʨʝʜʘʯʠ, ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ 

ʤʠʢʨʦʵʣʝʪʨʦʤʝʭʘʥʠʢʠ ʠ ʪ. ʜ. ʈʝʰʝʥʠʷ COMSOL ʧʦʤʦʛʘʶʪ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʩʣʦʞʥʳʝ 

ʩʠʩʪʝʤʳ ʠ ʫʩʪʨʦʡʩʪʚʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʙʣʘʩʪʷʭ. 

ʇʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ COMSOL Multiphysics ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ 

ʵʣʝʤʝʥʪʦʤʠʥʩʪʨʫʤʝʥʪʦʤ ʢʘʢ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʬʠʟʠʯʝʩʢʠʭ, ʨʘʜʠʦʬʠʟʠʯʝʩʢʠʭ, ʬʠʟʠʢʦ-

ʪʝʭʥʠʯʝʩʢʠʭ, ʤʝʭʘʥʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʪ.ʜ. ʬʘʢʫʣʴʪʝʪʦʚ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʣʠʯʥʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʪʘʢ ʠ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʝʥʳʭ, ʤʦʜʝʣʠʨʫʶʱʠʭ 

ʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʇʘʢʝʪ COMSOL Multiphysics ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʩʝ ʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʚ 

ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ (PDE). ɺ COMSOL Multiphysics ʜʦʩʪʘʪʦʯʥʦ ʟʘʜʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ 

ʫʨʘʚʥʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʥʝ ʪʨʝʙʫʝʪʩʷ ʤʝʥʷʪʴ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ. ʇʨʦʛʨʘʤʤʘ ʩʦʜʝʨʞʠʪ 

ʤʥʦʞʝʩʪʚʦ ʨʝʰʘʪʝʣʝʡ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝ- 

ʣʠʨʦʚʘʥʠʝ ʩʣʦʞʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʏʠʩʣʝʥʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (FEM). ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ COMSOL Multiphysics: 5Å ʫʩʪʘʥʦʚʢʘ ʨʘʟʤʝʨʥʦʩʪʠ ʤʦʜʝʣʠ (1D, 2D, 3D); Å 

ʚʳʙʦʨ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʰʘʙʣʦʥʦʚ ʧʨʠʣʦʞʝʥʠʡ (application mode); Å ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʦʩʪʨʦʝʥʠʷ ʠʣʠ ʠʤʧʦʨʪ ʠʟ ʚʥʝʰʥʝʡ CAD- ʩʠʩʪʝʤʳ; Å ʬʠʟʠʢʘ ʤʦʜʝʣʠ, ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʠ 

ʫʩʪʘʥʦʚʢʘ ʩʫʙʜʦʤʝʥʘ; Å ʛʝʥʝʨʘʮʠʷ ʩʝʪʢʠ (ʚ ʩʚʦʙʦʜʥʦʤ ʨʝʞʠʤʝ ʠʣʠ ʩ ʠʥʪʝʨʘʢʪʠʚʥʳʤ 

ʚʚʦʜʦʤ ʧʘʨʘʤʝʪʨʦʚ ʩʝʪʢʠ); Å ʨʝʰʝʥʠʝ ʟʘʜʘʯ (ʩʪʘʮʠʦʥʘʨʥʳʝ, ʥʝʩʪʘʮʠʦʥʘʨʥʳʝ, 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ, ʥʘ ʧʦʠʩʢ ʩʦʙʩʪʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ); Å ʧʦʩʪʦʙʨʘʙʦʪʢʘ (ʫʧʦʨʷʜʦʯʝʥʠʝ, 

ʢʦʥʪʫʨʳ, ʘʥʠʤʘʮʠʷ ʠ ʜʨ.). COMSOL Multiphysics ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʉɸʇʈ- 

ʧʨʠʣʦʞʝʥʠʷʤʠ ʠ ʧʦʟʚʦʣʷʝʪ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʬʘʡʣʳ ʚ ʬʦʨʤʘʪʝ DXF ʠ IGES, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʵʬʬʝʢʪʠʚʥʳʡ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʩ ʧʦʧʫʣʷʨʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ (Autodesk, Inventor, SolidWorks, CATIA, Pro/E, NX, SolidEdge ʠ ʪ.ʜ.). 

COMSOL Multiphysics ʨʝʘʣʠʟʦʚʘʥ ʜʣʷ ʆʉ Windows, Mac, Linux, UNIX [5]. 

4. ABAQUS 

ABAQUS ï ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʢʘʢ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ  ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ ʤʥʦʛʦʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʘʥʘʣʠʟʘ,  ʪʘʢ  ʠ  ʜʣʷ  

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ  ʠ  ʫʯʝʙʥʳʭ  ʮʝʣʝʡ  ʚ  ʩʘʤʳʭ  ʨʘʟʥʳʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ 

ʯʠʩʣʝ ʢʦʪʦʨʳʭ ʢʨʫʧʥʳʝ ʘʚʪʦ ʠ ʘʚʠʘ ʟʘʚʦʜʳ, ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʵʣʝʢʪʨʦʥʠʢʠ. ʉ ʧʦʤʦʱʴʶ 

ʢʦʤʧʣʝʢʩʘ ABAQUS ʤʦʞʥʦ ʨʝʰʘʪʴ ʪʘʢʠʝ ʟʘʜʘʯʠ, ʢʘʢ ʨʘʩʯʸʪ ʧʨʦʯʥʦʩʪʠ ʪʫʨʙʦʤʘʰʠʥ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʜʚʠʛʘʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʰʘʩʩʠ ʠ ʪʨʘʥʩʤʠʩʩʠʡ, 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 
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ʨʘʩʩʯʠʪʳʚʘʪʴ ʩʚʘʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʘʚʘʨʠʡʥʳʭ ʩʪʦʣʢʥʦʚʝʥʠʡ (ʢʨʘʰ-

ʪʝʩʪʳ), ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʚʝʨʭʧʣʘʩʪʠʯʥʳʝ ʜʝʬʦʨʤʘʮʠʠ, ʣʠʪʴʝ ʤʝʪʘʣʣʦʚ, ʚʳʧʦʣʥʷʪʴ ʨʘʩʯʸʪʳ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ  ʩʪʨʫʢʪʫʨ,  ʫʯʠʪʳʚʘʪʴ  ʢʦʥʪʘʢʪʥʦʝ  ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ  ʙʦʣʴʰʦʛʦ  ʯʠʩʣʘ  

ʪʝʣ, ʩʝʡʩʤʠʯʝʩʢʠʝ  ʚʦʟʜʝʡʩʪʚʠʷ,  ʚʟʨʳʚʥʳʝ  ʚʦʟʜʝʡʩʪʚʠʷ,  ʧʨʦʚʦʜʠʪʴ  ʨʘʩʯʸʪʳ  ʥʘʜʝʞʥʦʩʪʠ  

ʷʜʝʨʥʳʭ  ʨʝʘʢʪʦʨʦʚ,  ʘʥʘʣʠʟ  ʧʨʦʯʥʦʩʪʠ  ʵʣʝʢʪʨʦʥʥʳʭ  ʢʦʤʧʦʥʝʥʪʦʚ  ʠ  ʪ.ʜ. ʆʩʥʦʚʥʳʝ 

ʥʝʜʦʩʪʘʪʢʠ: ABAQUS ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʚʝʩʪʝʥ ʚ ʈʦʩʩʠʠ, ʘ ʝʛʦ ʰʠʨʦʯʘʡʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʟʥʘʢʦʤʳ ʪʦʣʴʢʦ ʫʟʢʦʤʫ ʢʨʫʛʫ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʤʘʣʦ ʦʙʫʯʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʨʫʩʩʢʦʤ 

ʷʟʳʢʝ, ʩʣʦʞʥʦʩʪʴ ʚ ʦʩʚʦʝʥʠʠ [6,7]. 

5. ESI Group 

ESI Group ð ʵʪʦ ʤʠʨʦʚʦʡ ʧʦʩʪʘʚʱʠʢ ʠ ʨʘʟʨʘʙʦʪʯʠʢ ʧʨʦʛʨʘʤʤ ʯʠʩʣʝʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʪʦʪʠʧʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʢʦʪʦʨʳʭ ʫʯʠʪʳʚʘʶʪʩʷ 

ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ. ESI Group ʨʘʟʨʘʙʦʪʘʣʘ ʚʩʝʩʪʦʨʦʥʥʠʡ ʧʘʢʝʪ 

ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʦʪʨʘʩʣʝʚʳʭ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʨʝʘʣʠʩʪʠʯʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ 

ʠʟʜʝʣʠʡ ʚʦ ʚʨʝʤʷ ʠʩʧʳʪʘʥʠʡ, ʜʣʷ ʪʦʥʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʩʦʛʣʘʩʥʦ ʪʨʝʙʫʝʤʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʠʟʜʝʣʠʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʘʥʘʣʠʟʘ ʚʦʟʜʝʡʩʪʚʠʷ ʫʩʣʦʚʠʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʜʝʣʠʡ. 

ʇʨʦʜʫʢʪʳ ESI Group ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʫʶ ʜʨʫʞʝʩʪʚʝʥʥʫʶ ʠ ʦʪʢʨʳʪʫʶ 

ʩʨʝʜʫ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʥʝʧʨʝʨʳʚʥʦ 

ʠ ʩʦʛʣʘʩʦʚʘʥʦ ʫʣʫʯʰʘʪʴ ʚʠʨʪʫʘʣʴʥʳʝ ʧʨʦʪʦʪʠʧʳ, ʫʩʪʨʘʥʷʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʬʠʟʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʟʜʝʣʠʡ. ɺ ʢʦʤʧʘʥʠʠ ʨʘʙʦʪʘʝʪ ʙʦʣʝʝ 

800 ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʳʩʰʝʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦ ʚʩʝʛʦ ʤʠʨʘ, ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 30 ʩʪʨʘʥ 

[8]. 

ʉʫʱʝʩʪʚʫʶʪ ʪʨʠ ʧʦʜʭʦʜʘ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʚ ʧʨʦʛʨʘʤʤʘʭ 2D, 2,5D 

ʠ 3D. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʫʩʢʦʨʷʪʴ 

ʚʝʨʠʬʠʢʘʮʠʶ ʤʦʜʝʣʝʡ. ʇʨʠ ʚʘʨʠʘʥʪʝ 2,5D ʨʘʩʯʸʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʤʦʜʝʣʷʭ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʨʝʜʠʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ  ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ  

ʵʣʝʤʝʥʪʦʚ,  ʧʨʠ  ʵʪʦʤ  ʦʙʦʣʦʯʢʘʤ  ʧʨʠʩʚʘʠʚʘʶʪʩʷ  ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʩʚʦʡʩʪʚʘ ʜʘʥʥʳʭ ʯʘʩʪʝʡ. 

ʆʜʥʦʡ  ʠʟ  ʚʘʞʥʝʡʰʠʭ  ʬʫʥʢʮʠʡ  ʧʨʦʛʨʘʤʤʳ  ʷʚʣʷʝʪʩʷ  ʦʧʨʝʜʝʣʝʥʠʝ  ʜʝʬʝʢʪʦʚ ʧʨʦʧʠʪʢʠ 

ʩʚʷʟʫʶʱʠʤ ʚʝʱʝʩʪʚʦʤ (ʧʦʨʠʩʪʦʩʪʠ, ʫʪʦʣʱʝʥʠʡ ʠ ʪ.ʜ.). ʇʨʝʜʣʘʛʘʝʤʳʝ "ɼʝʣʢʘʤ-ʋʨʘʣ" 

ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ ʢʦʤʧʘʥʠʠ ESI Group ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʣʥʳʡ ʮʠʢʣ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʝʪʘʣʠ ï ʦʪ ʦʧʝʨʘʮʠʡ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʩʥʦʚʳ  ʢʦʤʧʦʟʠʪʘ,  ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ  

ʬʦʨʤʦʚʢʠ,  ʧʨʦʧʠʪʢʠ  ʩʚʷʟʫʶʱʠʤ  ʚʝʱʝʩʪʚʦʤ ʜʦ ʠʩʧʳʪʘʥʠʡ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ ʧʨʠ 

ʧʦʤʦʱʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. ʆʩʥʦʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ: ʫʟʢʘʷ ʩʧʝʮʠʬʠʢʘ 

ʤʦʜʝʣʠʨʫʝʤʳʭ ʟʘʜʘʯ, ʩʣʦʞʥʦʩʪʴ ʚ ʦʩʚʦʝʥʠʠ [9]. 

6. ADINA  

ADINA  (Automatic Dynamic Incremental Nonlinear Analysis) ï ʫʥʠʚʝʨʩʘʣʴʥʘʷ 

ʧʨʦʛʨʘʤʤʘ, ʨʘʙʦʪʘʶʱʘʷ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʘʷ  ʜʣʷ  

ʠʥʞʝʥʝʨʥʳʭ  ʣʠʥʝʡʥʳʭ  ʠ  ʥʝʣʠʥʝʡʥʳʭ  ʨʘʩʯʸʪʦʚ.  ʇʦʟʚʦʣʷʝʪ  ʨʝʰʘʪʴ  ʟʘʜʘʯʠ 

ʪʝʧʣʦʧʝʨʝʥʦʩʘ ʚ ʪʚʸʨʜʳʭ ʪʝʣʘʭ ʠ ʢʦʥʩʪʨʫʢʮʠʷʭ; ʨʘʩʩʯʠʪʳʚʘʪʴ ʪʝʯʝʥʠʷ ʩʞʠʤʘʝʤʦʡ ʠ 

ʥʝʩʞʠʤʘʝʤʦʡ ʞʠʜʢʦʩʪʠ, ʠʩʧʦʣʴʟʫʶʱʫʶ ʢʦʥʝʯʥʦ-ʦʙʲʸʤʥʫʶ ʠ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʫʶ 

ʜʠʩʢʨʝʪʠʟʘʮʠʶ; ʧʨʦʚʦʜʠʪʴ ʤʫʣʴʪʠʬʠʟʠʯʝʩʢʠʝ ʠ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʝ  ʩʠʤʫʣʷʮʠʠ;  

ʧʨʦʛʨʘʤʤʥʳʡ  ʤʦʜʫʣʴ  TMC  ʧʨʝʜʥʘʟʥʘʯʝʥ  ʜʣʷ  ʨʝʰʝʥʠʷ ʩʚʷʟʘʥʥʳʭ  ʪʝʨʤʦʧʨʦʯʥʦʩʪʥʳʭ  

ʟʘʜʘʯ,  ʢʦʛʜʘ  ʪʝʨʤʠʯʝʩʢʠʝ  ʷʚʣʝʥʠʷ  ʚʣʠʷʶʪ  ʥʘ  ʧʨʦʯʥʦʩʪʥʳʝ,  ʠ ʥʘʦʙʦʨʦʪ.  ʇʨʝ-  ʠ 

ʧʦʩʪʧʨʦʮʝʩʩʦʨʥʳʡ  ʤʦʜʫʣʴ,  ʜʘʶʱʠʡ  ʚʦʟʤʦʞʥʦʩʪʴ  ʩʦʟʜʘʚʘʪʴ  ʠ  ʨʝʜʘʢʪʠʨʦʚʘʪʴ  

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ  ʠ  ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʳʝ ʤʦʜʝʣʠ  ʠ  ʦʩʫʱʝʩʪʚʣʷʪʴ  ʚʠʟʫʘʣʠʟʘʮʠʶ  

ʨʝʟʫʣʴʪʘʪʦʚ  ʨʘʩʯʸʪʘ..  ʅʝʜʦʩʪʘʪʢʠ: ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ 

ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʤʘʣʦʠʟʚʝʩʪʝʥ [10].  

7. ELCUT  

ELCUT ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤ ʜʣʷ ʠʥʞʝʥʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ, ʪʝʧʣʦʚʳʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʟʘʜʘʯ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʆʩʥʦʚʥʳʝ ʧʣʶʩʳ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ: ʜʨʫʞʝʩʪʚʝʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

http://www.csoft.ru/about/vendors/esi-group.html
http://www.csoft.ru/about/vendors/esi-group.html
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ʠʥʪʝʨʬʝʡʩ, ʧʨʦʩʪʦʪʘ ʦʧʠʩʘʥʠʷ ʤʦʜʝʣʝʡ, ʰʠʨʦʢʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʤʧʣʝʢʩʘ 

ʠ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʩʝʭ ʦʧʝʨʘʮʠʡ. ʈʝʜʘʢʪʦʨ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ 

ʙʳʩʪʨʦ ʦʧʠʩʘʪʴ ʩʦʟʜʘʪʴ ʤʦʜʝʣʴ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ.  ʂʨʦʤʝ  ʪʦʛʦ,  ʬʨʘʛʤʝʥʪʳ  ʤʦʜʝʣʠ  

ʤʦʞʥʦ  ʠʤʧʦʨʪʠʨʦʚʘʪʴ  ʠʟ  ʩʠʩʪʝʤʳ AutoCAD ʠʣʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʄʦʞʥʦ 

ʚʳʯʠʩʣʷʪʴ ʨʘʟʣʠʯʥʳʝ ʠʥʪʝʛʨʘʣʴʥʳʝ  ʚʝʣʠʯʠʥʳ  ʥʘ  ʟʘʜʘʥʥʳʭ  ʧʦʣʴʟʦʚʘʪʝʣʝʤ  ʣʠʥʠʷʭ,  

ʧʦʚʝʨʭʥʦʩʪʷʭ  ʠʣʠ  ʦʙʲʸʤʘʭ.  ʅʝʜʦʩʪʘʪʢʠ:  ʜʚʫʤʝʨʥʘʷ  ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ  ʤʦʜʝʣʴ,  

ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʠʥ ʚʠʜ ʢʦʥʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʪʨʝʫʛʦʣʴʥʠʢ (ʥʝʪ ʚʳʙʦʨʘ ʤʝʞʜʫ ʪʠʧʘʤʠ 

ʢʦʥʝʯʥʳʭ  ʵʣʝʤʝʥʪʦʚ),  ʚʠʜʳ  ʘʥʘʣʠʟʘ  ʟʘʜʘʯ  ʤʝʭʘʥʠʢʠ  ʠ  ʪʝʧʣʦʧʝʨʝʜʘʯʠ  ʦʛʨʘʥʠʯʝʥʳ ʧʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʷʚʣʷʶʪʩʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ [10].   

8. Elmer 

Elmer ï ʧʨʦʝʢʪ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʠʟ ʪʚʸʨʜʦʛʦ ʪʝʣʘ, ʘʢʫʩʪʠʢʠ, 

ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ, ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ; ʟʘʜʘʯʠ ʦʧʠʩʳʚʘʶʪʩʷ ʚ ʚʠʜʝ ʣʝʛʢʦ ʯʠʪʘʝʤʳʭ  

ʪʝʢʩʪʦʚʳʭ  ʬʘʡʣʦʚ,  ʝʩʪʴ  ʥʝʧʣʦʭʦʡ  ʛʨʘʬʠʯʝʩʢʠʡ  ʠʥʪʝʨʬʝʡʩ,  ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʝ ʧʦ  MPI. ʅʝʜʦʩʪʘʪʢʠ: ʦʪʩʫʪʩʪʚʠʝ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʨʫʩʩʢʦʤ 

ʷʟʳʢʝ.  

ʇʨʦʚʝʜʷ  ʘʥʘʣʠʟ  ʠ  ʠʟʫʯʠʚ  ʩʫʱʝʩʪʚʫʶʱʠʝ  ʥʘʠʙʦʣʝʝ  ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ  ʠ 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʸʪʦʚ ʧʨʦʛʨʘʤʤʥʳʝ  

ʢʦʤʧʣʝʢʩʳ,  ʤʦʞʥʦ  ʩʜʝʣʘʪʴ  ʚʳʚʦʜ,  ʯʪʦ  ʨʘʙʦʯʠʭ  ʢʘʯʝʩʪʚʝʥʥʳʭ  ʧʨʦʜʫʢʪʦʚ ʚʢʣʶʯʘʶʱʠʭ 

ʚ ʩʝʙʷ ʧʨʝʧʨʦʮʝʩʩʦʨ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʨʘʟʣʠʯʥʦʡ ʛʝʦʤʝʪʨʠʠ ʠ ʩʝʪʢʠ, ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ 

ʤʦʜʫʣʝʡ, ʧʦʩʪʧʨʦʮʝʩʩʦʨ ʜʣʷ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ, ʥʝ ʪʘʢ ʫʞ ʠ ʤʥʦʛʦ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʧʨʦʛʨʘʤʤʳ ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʨʫʩʩʢʠʡ ʷʟʳʢ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʦʩʣʦʞʥʷʝʪ ʠʭ ʠʟʫʯʝʥʠʝ. ʀʟ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʙʟʦʨʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ  ʚʳʚʦʜ  ʦ  ʪʦʤ,  ʯʪʦ  ʧʦ  ʩʚʦʠʤ  ʚʦʟʤʦʞʥʦʩʪʷʤ  

ʧʨʦʛʨʘʤʤʥʳʡ  ʧʨʦʜʫʢʪ  Ansys  ʦʙʣʘʜʘʝʪ  ʙʦʣʴʰʝʡ  ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ.  ʆʩʥʦʚʥʳʤʠ  

ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ,  ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʳʤʠ  ʜʣʷ  ʧʨʦʚʝʜʝʥʠʷ  ʚ  ʜʘʣʴʥʝʡʰʝʤ  ʩʦʙʩʪʚʝʥʥʳʭ  

ʠʩʩʣʝʜʦʚʘʥʠʡ,  ʷʚʣʷʶʪʩʷ  ʙʦʣʴʰʦʡ  ʚʳʙʦʨ  ʘʥʘʣʠʟʘ  ʨʝʰʘʝʤʳʭ  ʬʠʟʠʯʝʩʢʠʭ  ʟʘʜʘʯ,  

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʱʸʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʜʝʬʦʨʤʘʮʠʷ ʠ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ, ʧʨʝʧʨʦʮʝʩʩʦʨ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʨʘʟʣʠʯʥʦʡ ʛʝʦʤʝʪʨʠʠ ʠ ʩʝʪʢʠ ʩ 

ʚʳʙʦʨʦʤ ʪʠʧʘ ʢʦʥʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ [10]. 

9. ɿʘʢʣʶʯʝʥʠʝ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʪʘʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ, ʢʘʢ, ʩʢʘʞʝʤ, ʚ ʩʨʝʜʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ, ʟʘ ʚʠʜʠʤʦʡ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴʶ 

ʨʳʥʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʩʢʨʳʚʘʶʪʩʷ ʠʭ ʧʦʠʩʪʠʥʝ ʙʝʟʛʨʘʥʠʯʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ! 

ʂʘʢ ʧʨʘʚʠʣʦ, CAE-ʩʠʩʪʝʤʳ ʦʭʚʘʪʳʚʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʢʠ ʠ 

ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ. 

ʂʦʛʜʘ-ʪʦ ʩʠʩʪʝʤʳ ʩʠʤʚʦʣʴʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʙʳʣʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ 

ʫʟʢʠʡ ʢʨʫʛ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʠ ʨʘʙʦʪʘʣʠ ʥʘ ʙʦʣʴʰʠʭ ʢʦʤʧʴʶʪʝʨʘʭ (ʤʵʡʥʬʨʝʡʤʘʭ). ʅʦ ʩ 

ʧʦʷʚʣʝʥʠʝʤ ʇʂ ʵʪʠ ʩʠʩʪʝʤʳ ʙʳʣʠ ʧʝʨʝʨʘʙʦʪʘʥʳ ʧʦʜ ʥʠʭ ʠ ʜʦʚʝʜʝʥʳ ʜʦ ʫʨʦʚʥʷ ʤʘʩʩʦʚʳʭ 

ʩʝʨʠʡʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʵʪʠ ʩʠʩʪʝʤʳ ʨʘʙʦʪʘʶʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʢʦʤʧʴʶʪʝʨʘʭ, ʦʩʥʘʱʝʥʥʳʭ ʧʦʧʫʣʷʨʥʳʤʠ ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ Windows, ʥʦ ʠ ʧʦʜ 

ʫʧʨʘʚʣʝʥʠʝʤ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʳ Linux, UNIX, Mac OS, ʘ ʪʘʢʞʝ ʥʘ ʂʇʂ. ʆʥʠ ʜʘʚʥʦ 

ʟʥʘʢʦʤʳ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʚʩʝʭ ʧʣʘʪʬʦʨʤʘʭ ð ʦʪ ʥʘʣʘʜʦʥʥʠʢʘ 

ʜʦ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʘ. 

ɺ  ʜʘʥʥʦʤ  ʦʙʟʦʨʝ ʧʨʝʜʩʪʘʚʣʝʥʳ  ʦʩʥʦʚʥʳʝ ʠʟʚʝʩʪʥʳʝ ʠ  ʯʘʩʪʦ  ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ  ʜʣʷ  ʧʨʦʚʝʜʝʥʠʷ  ʢʦʤʧʴʶʪʝʨʥʦʛʦ  ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʸʪʦʚ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʩʝ ʧʨʦʛʨʘʤʤʳ ʧʦ ʩʚʦʝʤʫ ʫʥʠʢʘʣʴʥʳ. ʅʦ ʥʘʠʙʦʣʝʝ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦ ʩʚʦʠʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ Ansys. 

ʊʘʢʞʝ ʧʦʢʘʟʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʜʣʷ ʨʝʰʝʥʠʷ ʩʚʷʟʘʥʥʳʭ 

ʟʘʜʘʯ ʚ ʠʟʫʯʝʥʠʠ ʩʚʦʡʩʪʚ ʢʦʤʧʦʟʠʪʥʳʭ ʧʦʢʨʳʪʠʡ. ʂʨʫʧʥʝʡʰʠʝ ʚ ʤʠʨʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʵʣʝʢʪʨʦʥʠʢʠ, ʪʝʭʥʠʢʠ, ʨʘʟʣʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʚʦʸʤ ʧʨʦʠʟʚʦʜʩʪʚʝ  

ʨʝʟʫʣʴʪʘʪʳ,  ʧʦʣʫʯʝʥʥʳʝ  ʯʝʨʝʟ  ʤʦʜʝʣʠʨʦʚʘʥʠʝ  ʚ  ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ Ansys, ʯʪʦ 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 
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ʛʦʚʦʨʠʪ ʦ ʪʦʯʥʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʨʘʟʥʦʦʙʨʘʟʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ɽʞʝʛʦʜʥʦ ʚ ʛ. ʄʦʩʢʚʘ ʧʨʦʚʦʜʠʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʩʧʦʥʩʦʨʦʤ ʧʨʦʚʝʜʝʥʠʷ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʢʦʤʧʘʥʠʷ 

NVIDIA ï ʦʜʠʥ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʚ ʤʠʨʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʛʨʘʬʠʯʝʩʢʠʭ ʫʩʢʦʨʠʪʝʣʝʡ ʠ 

ʧʨʦʮʝʩʩʦʨʦʚ, ʘ ʪʘʢʞʝ ʥʘʙʦʨʦʚ ʩʠʩʪʝʤʥʦʡ ʣʦʛʠʢʠ, ʯʪʦ ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ.   
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ʆɹʈɸɹʆʊʂɸ ʉʀɻʅɸʃʆɺ ʉ ʇʆʄʆʑʔʖ ɺɽʁɺʃɽʊ-ʇʈɽʆɹʈɸɿʆɺɸʅʀʗ  
 

ɸʥʥʦʪʘʮʠʷ.  ʈʘʙʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʜʥʫ ʠʟ ʤʝʪʦʜʠʢʫ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʚʝʡʚʣʝʪ ʧʨʠʦʙʨʘʟʦʚʘʥʠʠ. ʇʨʠʤʝʥʝʥʠʝ ʚʝʡʚʣʝʪʦʚ ʚ ʟʘʜʘʯʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʦʙʨʘʙʦʪʢʦʡ ʩʠʛʥʘʣʘ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ  ʦʩʥʦʚʳ  ʚʝʡʚʣʝʪ-ʘʥʘʣʠʟʘ  ʠ  ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʘʩʧʝʢʪʳ  ʝʛʦ  ʧʨʠʤʝʥʝʥʠʷ. ɸʣʛʦʨʠʪʤ ʠʟʚʣʝʯʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʦʩʥʦʚʝ 

ʚʝʡʚʣʝʪʳ ʜʦʙʝʰʠ. ɺʝʡʚʣʝʪʳ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʤʥʦʛʦʤʘʩʰʪʘʙʥʳʤ ʘʥʘʣʠʟʦʤ ʠ 

ʦʙʨʘʙʦʪʢʦʡ ʩʠʛʥʘʣʦʚ ʠ ʧʨʠ  ʢʘʞʜʦʤ  ʤʘʩʰʪʘʙʝ  ʨʘʩʩʤʦʪʨʝʥʠʷ ʚʝʡʚʣʝʪ-ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ 

ʫʚʠʜʝʪʴ ʪʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʠʛʥʘʣʘ. ʇʨʠ  ʠʩʩʣʝʜʦʚʘʥʠʠ  ʩʠʛʥʘʣʳ  ʧʨʝʜʩʪʘʚʣʝʥʠʝ  ʚ ʚʠʜʝ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʨʠʙʣʠʞʝʥʠʡ ʛʨʫʙʦʡ (ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʡ)  Am(t)  ʠ  

ʫʪʦʯʥʝʥʥʦʡ (ʜʝʪʘʣʠʟʠʨʫʶʱʝʡ) Dm(t) ʩʦʩʪʘʚʣʷʶʱʠʭ.  

ɸbstract. The work is one of the methods for processing wavelet-based signaling signals. 

The use of wavelets in problems related to signal processing, as well as the basics of wavelet 

analysis and practical aspects of its application. The algorithm for extracting the characteristics is 

presented on the basis of the wavelet of dobesh. Wavelets are directly related to multiscale 

analysis and signal processing and at each scale of the analysis wavelet analysis allows you to 

see those features of the signal. In the study of signals, the representation in the form of a set of 

successive approximations of the rough (approximating) Am (t) and refined (detailing) Dm (t) 

components. 

ɸשʜʘʪʧʘ. ɾײʤʳʩʪʘ ʚʝʡʚʣʝʪ-ʪװʨʣʝʥʜʽʨʛʽʰʽʥʝ ʥʝʛʽʟʜʝʣʝʥ ʩʠʛʥʘʣʜʘʨʜʳʥ ᴇשʜʝʫ ʪᴅʩʽʣʽ 

ʢʦʨʩʝʪʽʣʛʝʥ. ɺʝʡʚʣʝʪ-ʪװʨʣʝʥʜʽʨʛʽʰʽʥ ʩʠʛʥʘʣʜʳ ᴇשʜʝʫ ʪʘʧʩʳʨʤʘʣʘʨʳʥʜʘ, ʚʝʡʚʣʝʪ-ʪʘʣʜʘʫ, 

ʧʨʘʢʪʠʢʘʣʳץ ʘʩʧʝʢʪʽʣʝʨʜʝ ʦʥʳץ שʦʣʜʘʥʫʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɹʝʣʛʽʣʝʨʜʽ ʘʣʫ ʚʝʡʚʣʝʪ ʜʦʙʝʰʠ 

ʘʣʛʦʨʠʪʤʽ ʥʝʛʽʟʽʥʜʝ  ײʩʳʥʳʣʜʳ. ɺʝʡʚʣʝʪʳ ʪʽʢʝʣʝʡ ʢᴇʧʤʘʩʰʪʘʙʪʳ ʪʘʣʜʘʫ ʞᴅʥʝ 

ʩʠʛʥʘʣʜʘʨʜʳ ᴇשʜʝʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʞᴅʥʝ  ᴅʨʙʽʨ ʘʫץʳʤʜʘ ץʘʨʘʫ ʩʠʛʥʘʣ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ 

ʢᴇʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɿʝʨʪʪʝʫ ʢʝʟʽʥʜʝ ʩʠʛʥʘʣ ʜᴅʡʝʢʪʽ ʜᴇʨʝʢʽ (ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʡ) 

Am(t) ʞᴅʥʝ ʥʘץʪʳʣʘʥסʘʥ (ʜʝʪʘʣʠʟʠʨʫʶʱʝʡ) Dm(t)  ʪװʨʽʥʜʝʛʽ ʢᴇʨʽʥʽʩ ʞʠʳʥʪʳסʳʥ ײץʨʘʡʜʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʢʦʤʧʦʟʠʮʠʷ, ʨʝʢʦʥʩʪʨʫʢʮʠʠʷ, ʜʝʢʦʤʧʦʟʠʮʠʷ, ʜʝʨʝʚʦ 

ʨʘʟʣʦʞʝʥʠʝ. 

Keywords: decomposition, reconstruction, decomposition, tree decomposition. 

ʊװʡʽʥʜ ̔ʩᴇʟʜʝʨ: ʜʝʢʦʤʧʦʟʠʮʠʷ, ʨʝʢʦʥʩʪʨʫʢʮʠʠʷ, ʜʝʢʦʤʧʦʟʠʮʠʷ, ʘסʘʰ ʞʽʢʪʝʫ. 
 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ ʤʳ ʤʦʞʝʤ, ʧʫʪʝʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʦʛʨʫʙʣʝʥʠʷ (ʠʣʠ ʫʪʦʯʥʝʥʠʷ) ʩʠʛʥʘʣʘ ʚʳʷʚʣʷʪʴ ʝʛʦ ʣʦʢʘʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ (ʫʜʘʨʝʥʠʝ ʚ ʨʝʯʠ ʠʣʠ ʭʘʨʘʢʪʝʨʥʳʝ ʜʝʪʘʣʠ ʠʟʦʙʨʘʞʝʥʠʷ) ʠ ʧʦʜʨʘʟʜʝʣʷʪʴ ʠʭ ʧʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ɺʦ-ʚʪʦʨʳʭ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʩʠʛʥʘʣʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʩʰʪʘʙʘ [1].  

ʉʣʦʚʦ wavelet (ʦʪ ʬʨʘʥʮʫʟʩʢʦʛʦ çondeletteè) ʜʦʩʣʦʚʥʦ ʧʝʨʝʚʦʜʠʪʩʷ ʢʘʢ çʢʦʨʦʪʢʘʷ 

(ʤʘʣʝʥʴʢʘʷ) ʚʦʣʥʘè. ɺ ʨʘʟʣʠʯʥʳʭ ʧʝʨʝʚʦʜʘʭ ʟʘʨʫʙʝʞʥʳʭ ʩʪʘʪʝʡ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ 

ʚʩʪʨʝʯʘʶʪʩʷ  ʝʱʝ ʪʝʨʤʠʥʳ: çʚʩʧʣʝʩʢè, çʚʩʧʣʝʩʢʦʚʘʷ ʬʫʥʢʮʠʷè, çʤʘʣʦ-ʚʦʣʥʦʚʘʷ 

ʬʫʥʢʮʠʷè, çʚʦʣʥʦʯʢʘè ʠ ʜʨ [2]. 

ɺʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ (ɺʇ) ʦʜʥʦʤʝʨʥʦʛʦ ʩʠʛʥʘʣʘ ï ʵʪʦ ʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʚʠʜʝ 

ʦʙʦʙʱʝʥʥʦʛʦ ʨʷʜʘ  ʠʣʠ ʠʥʪʝʛʨʘʣʘ ʌʫʨʴʝ ʧʦ ʩʠʩʪʝʤʝ ʙʘʟʠʩʥʳʭ ʬʫʥʢʮʠʡ  
 

                          ɰ  Ô Ѝ
ɰ                                                     (1) 
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ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʭ ʠʟ ʤʘʪʝʨʠʥʩʢʦʛʦ (ʠʩʭʦʜʥʦʛʦ) ʚʝʡʚʣʝʪʘ ɣ(t), ʦʙʣʘʜʘʶʱʝʛʦ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ  ʩʚʦʡʩʪʚʘʤʠ  ʟʘ  ʩʯʝʪ  ʦʧʝʨʘʮʠʡ ʩʜʚʠʛʘ  ʚʦ  ʚʨʝʤʝʥʠ (b)  ʠ  ʠʟʤʝʥʝʥʠʷ  

ʚʨʝʤʝʥʥʦʛʦ  ʤʘʩʰʪʘʙʘ (a). ʄʥʦʞʠʪʝʣʴ  1/ЍÁ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʥʦʨʤʳ ʵʪʠʭ 
ʬʫʥʢʮʠʡ ʦʪ ʤʘʩʰʪʘʙʠʨʫʶʱʝʛʦ ʯʠʩʣʘ a [3]. 

ɺʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʙʳʯʥʦ ʜʝʣʷʪ ʥʘ ʜʠʩʢʨʝʪʥʦʝ ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

(ɼɺʇ) ʠ ʥʝʧʨʝʨʳʚʥʦʝ ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ (ʅɺʇ) (ʈʠʩʫʥʦʢ 1). 

 

 

 

 

 

 

 

 

 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɺʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʙʳʯʥʦ ʜʝʣʷʪ ʥʘ ʜʚʘ 

 

ɺ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʣʠʙʦ ʜʣʷ ʘʥʘʣʠʟʘ ʩʠʛʥʘʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʡ ʚʝʡʚʣʝʪ-

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ  (CWT).  

 CWT  ʚ  ʨʘʟʥʳʭ  ʚʨʝʤʝʥʥʳʭ  ʤʘʩʰʪʘʙʘʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪ  ʩʠʛʥʘʣ  ʚ ʨʘʟʣʠʯʥʳʭ 

ʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʘʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʠʩʢʨʝʪʥʦʝ ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ (DWT) 

ʦʛʨʘʥʠʯʝʥʦ ʤʘʩʰʪʘʙʘʤʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʪʝʧʝʥʷʤʠ ʜʚʦʡʢʠ [2]. 

ʇʫʩʪʴ  s   ï  ʩʠʛʥʘʣ  ʠ  ꜞ   ï  ʚʝʡʚʣʝʪ.  ʇʨʠ  ʥʝʧʨʝʨʳʚʥʦʤ  ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ  ʚʝʡʚʣʝʪ-

ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʠʛʥʘʣʘ  s , ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʘʩʰʪʘʙʥʦʤʫ ʢʦʵʬʬʠʮʠʝʥʪʫ  a ʠ ʧʦʣʦʞʝʥʠʶ 

b , ʦʧʨʝʜʝʣʷʶʪʩʷ ʬʦʨʤʫʣʦʡ [2]: 
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ʊʘʙʣʠʮʘ 1 ï ʇʨʠʤʝʨʳ ʤʘʪʝʨʠʥʩʢʠʭ ʚʝʡʚʣʝʪʦʚ 
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ʩʠʛʥʘʣʦʚ 
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ɺʝʡʚʣʝʪʳ 

ʄʝʡʝʨʘ 

 

   

ʂʘʞʜʳʡ ʰʘʛ ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʬʫʥʢʮʠʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ 

ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. ɽʩʣʠ ʠʩʭʦʜʥʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ ʩʦʩʪʦʠʪ ʠʟ N ʟʥʘʯʝʥʠʡ, ʬʫʥʢʮʠʷ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʙʫʜʝʪ ʧʨʠʤʝʥʝʥ ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʨʘʩʯʝʪʘ ʅ/2 ʩʛʣʘʞʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ. ɺ ʦʙʳʯʥʦʡ ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʛʣʘʞʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʭʨʘʥʷʪʩʷ ʚ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʅ ʵʣʝʤʝʥʪ ʚʝʢʪʦʨʘ. 

ʅʘʠʙʦʣʝʝ  ʧʨʦʩʪʦʡ  ʧʨʠʤʝʨ  ʜʠʩʢʨʝʪʥʦʛʦ  ʚʝʡʚʣʝʪʘ ï ʵʪʦ HAAR-ʚʝʡʚʣʝʪ. ʌʫʥʢʮʠʠ 

ʍʘʘʨʘ ʥʝ ʦʙʣʘʜʘʶʪ   ʜʦʩʪʘʪʦʯʥʦʡ  ʛʣʘʜʢʦʩʪʴʶ  ʠ  ʥʝ  ʧʦʜʭʦʜʷʪ  ʜʣʷ  ʤʥʦʛʠʭ  ʧʨʠʣʦʞʝʥʠʡ. 

ʅʝʜʦʩʪʘʪʢʦʤ  ʝʛʦ  ʷʚʣʷʶʪʩʷ  ʥʝʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʬʦʨʤʳ ʠ ʥʝʛʣʘʜʢʦʩʪʴ ï ʨʝʟʢʠʝ  ʛʨʘʥʠʮʳ  ʚ 

t-ʦʙʣʘʩʪʠ. 

ɺ ʚʝʡʚʣʝʪʳ ɼʦʙʝʰʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʝʤʝʡʩʪʚʦ ʦʨʪʦʛʦʥʘʣʴʥʳʭ 

ʚʝʡʚʣʝʪʦʚ ʦʧʨʝʜʝʣʝʥʠʝ ʜʠʩʢʨʝʪʥʦʛʦ ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʯʠʩʣʦʤ ʠʩʯʝʟʘʶʱʠʭ ʤʦʤʝʥʪʦʚ ʜʣʷ ʥʝʢʦʪʦʨʦʡ ʧʦʜʜʝʨʞʢʠ. 

ɺʝʡʚʣʝʪ ʄʝʡʝʨʘ ʦʨʪʦʛʦʥʘʣʴʥʳʤ ʚʝʡʚʣʝʪ. ʆʥʘ ʙʝʩʢʦʥʝʯʥʦ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʘ ʩ 

ʙʝʩʢʦʥʝʯʥʦʡ ʧʦʜʜʝʨʞʢʦʡ ʠ ʦʧʨʝʜʝʣʝʥʳ ʚ ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ. 

ʂʦʡʚʣʝʪʳ ʜʠʩʢʨʝʪʥʳʝ ʚʝʡʚʣʝʪ ʠʤʝʪʴ ʬʫʥʢʮʠʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʩ ʠʩʯʝʟʘʶʱʠʤʠ 

ʤʦʤʝʥʪʘʤʠ. 

ɼʝʢʦʤʧʦʟʠʮʠʷ ʠ ʈʝʢʦʥʩʪʨʫʢʮʠʷ  

ʇʨʠ  ʠʩʩʣʝʜʦʚʘʥʠʠ  ʩʠʛʥʘʣʦʚ  ʧʦʣʝʟʥʦ  ʠʭ  ʧʨʝʜʩʪʘʚʣʝʥʠʝ  ʚ ʚʠʜʝ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʨʠʙʣʠʞʝʥʠʡ ʛʨʫʙʦʡ (ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʡ)  Am(t)  ʠ  ʫʪʦʯʥʝʥʥʦʡ 

(ʜʝʪʘʣʠʟʠʨʫʶʱʝʡ) Dm(t)ʩʦʩʪʘʚʣʷʶʱʠʭ 

3Ô !  Ô $ Ôȟ 

 

ʩ ʢʘʞʜʳʤ ʧʦʩʣʝʜʫʶʱʠʤ  ʠʭ  ʫʪʦʯʥʝʥʠʝʤ.[4] 

ʈʘʟʣʦʞʝʥʠʝ ʩʠʛʥʘʣʘ ʜʝʪʘʣʠʟʠʨʫʶʱʠʭ ʠ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʩʦʩʪʦʚʣʷʶʱʠʭ ʜʘʝʪ ʥʘʤ 

ʚʦʟʤʦʞʥʦʩʪʴ ʪʦʥʢʦ ʠʩʣʝʜʦʚʘʪʴ ʩʠʛʥʘʣ. ʂʘʞʜʳʡ  ʰʘʛ  ʫʪʦʯʥʝʥʠʷ  ʩʦʦʪʚʝʪʩʪʚʫʝʪ  

ʦʧʨʝʜʝʣʝʥʥʦʤʫ  ʤʘʩʰʪʘʙʫ a
m
 (ʪ.ʝ. ʫʨʦʚʥʶ  m ) ʘʥʘʣʠʟʘ (ʜʝʢʦʤʧʦʟʠʮʠʠ) ʠ ʩʠʥʪʝʟʘ 

(ʨʝʢʦʥʩʪʨʫʢʮʠʠ)  ʩʠʛʥʘʣʘ. [4] 

ʀʤʝʝʪʩʷ  ʥʝʧʨʝʨʳʚʥʳʡ  ʩʠʛʥʘʣ  S(t).  ʉʠʛʥʘʣ S(t) ʜʝʢʦʤʧʦʟʠʨʫʝʪʩʷ ʥʘ ʜʚʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ: 

 3Ô ! Ô $ Ô 
 

ɸʣʛʦʨʠʪʤ ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ, ʢʘʢ ʧʝʨʝʜʘʯʘ ʩʠʛʥʘʣʘ 

ʯʝʨʝʟ ʧʘʨʫ ʬʠʣʴʪʨʦʚ: ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ. ʅʠʟʢʦʯʘʩʪʦʪʥʳʡ ʬʠʣʴʪʨ 

ʚʳʜʘʝʪ ʛʨʫʙʫʶ ʬʦʨʤʫ ʠʩʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ( ʘ). ɺʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʬʠʣʴʪʨ ʚʳʜʘʝʪ ʩʠʛʥʘʣ 

ʨʘʟʥʦʩʪʠ ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʜʝʪʘʣʠʟʘʮʠʠ (d) [5]. 

ɼʝʢʦʤʧʦʟʠʮʠʷ ʩʠʛʥʘʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ  ʧʨʠ  ʜʚʠʞʝʥʠʠ  ʧʦ  çʜʝʨʝʚʫè  ʩʚʝʨʭʫ-ʚʥʠʟ,  ʘ  

ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩʥʠʟʫ-ʚʚʝʨʭ [6]. 

 

 

https://en.wikipedia.org/wiki/Orthogonal_wavelet
https://en.wikipedia.org/wiki/Orthogonal_wavelet
https://en.wikipedia.org/wiki/Discrete_wavelet_transform
https://en.wikipedia.org/wiki/Moment_(mathematics)
https://en.wikipedia.org/wiki/Support_(mathematics)
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ʈʠʩʫʥʦʢ 2 ï ʇʨʦʮʝʩʩ ʚʝʡʚʣʝʪ-ʜʝʢʦʤʧʦʟʠʮʠʷ. çɼʝʨʝʚʦè ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʟʣʦʞʝʥʠʷ 

 

ʇʨʠ  ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ (ʨʝʢʦʥʩʪʨʫʢʮʠʠ)  ʩʠʛʥʘʣʘ  ʧʦ  ʝʛʦ  ʚʝʡʚʣʝʪ-ʢʦʵʬʬʠʮʠʝʥʪʘʤ  

ʧʨʦʮʝʩʩ ʠʜʝʪ ʦʪ ʢʨʫʧʥʳʭ ʤʘʩʰʪʘʙʦʚ ʢ ʤʝʣʢʠʤ [6]. 
 

ʉʝʢʮʠʷ ʘʥʘʣʠʟʘ                       ʉʝʢʮʠʷ ʩʠʥʪʝʟʘ 

   (ʜʝʢʦʤʧʦʟʠʮʠʠ)                        (ʨʝʢʦʥʩʪʨʫʢʮʠʠ) 
 

S Ÿ
(É ͅ $ᴼȢ ςO Ã$
,Ï ͅ $ᴼȢ ςO Ã!

ȿÍȿ    
ᴼÃ$ᴼᴻ ςO (É ͅ 2ᴼ
ᴼÃ!ᴼᴻ ςO ,Ï ͅ 2ᴼ

 Ȣᴼ3 

  
ʆʙʨʘʪʠʤʩʷ ʢ ʩʭʝʤʝ ʨʠʩ. 3. ʉʠʛʥʘʣ  S  ʧʦʜʘʝʪʩʷ ʥʘ ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ (ʥʠʞʥʷʷ  ʯʘʩʪʴ  

ʩʭʝʤʳ)  ʠ  ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ  ʬʠʣʴʪʨʳ ʜʝʢʦʤʧʦʟʠʮʠʠ Lo D_  ʠ Hi D_.  ɺ  ʥʠʭ  ʚʳʯʠʩʣʷʝʪʩʷ  

ʩʚʝʨʪʢʘ (ʮʠʬʨʦʚʘʷ ʬʠʣʴʪʨʘʮʠʷ). [6] 
 

 
 

ʈʠʩʫʥʦʢ 3 ï ʉʭʝʤʘ ʯʘʩʪʦʪʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʠʛʥʘʣʘ S(k) 

 

        ʊʘʢ ʢʘʢ ʬʠʣʴʪʨʳ ʧʨʦʧʫʩʢʘʶʪ ʪʦʣʴʢʦ ʧʦʣʦʚʠʥʫ ʚʩʝʭ ʯʘʩʪʦʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʛʥʘʣʘ, 

ʪʦ ʥʝ ʧʦʧʘʚʰʠʝ ʚ ʧʦʣʦʩʫ ʧʨʦʟʨʘʯʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ʤʦʛʫʪ ʙʳʪʴ ʫʜʘʣʝʥʳ. ʇʦʵʪʦʤʫ ʚʦ 

ʚʪʦʨʳʭ ʙʣʦʢʘʭ ʩʭʝʤʳ ʚʳʧʦʣʥʷʝʪʩʷ ʜʝʮʠʤʘʮʠʷ Ź 2, ʪ.ʝ. ʧʨʦʨʝʞʠʚʘʥʠʝ ʚ ʜʚʘ ʨʘʟʘ. 

ʇʨʘʚʘʷ  ʯʘʩʪʴ  ʩʭʝʤʳ  ʨʠʩ ʦʩʫʱʝʩʪʚʣʷʝʪ  ʚʝʡʚʣʝʪ-ʨʝʢʦʥʩʪʨʫʢʮʠʶ  ʩʠʛʥʘʣʘ.  ʕʪʘ  

ʧʨʦʮʝʜʫʨʘ  ʠʩʧʦʣʴʟʫʝʪ  ʦʧʝʨʘʮʠʠ ʠʥʪʝʨʧʦʣʷʮʠʠ ʠ ʬʠʣʴʪʨʘʮʠʠ ʬʠʣʴʪʨʘʤʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

L o_R  ʠ iH _R . ʆʧʝʨʘʮʠʷ ʠʥʪʝʨʧʦʣʷʮʠʠ  ŷ 2 , ʦʙʨʘʪʥʘʷ ʜʝʮʠʤʘʮʠʠ Ź 2, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʚ ʜʚʘ ʨʘʟʘ ʯʠʩʣʘ. ʇʨʠ ʩʣʦʞʝʥʠʠ ʩʠʛʥʘʣʦʚ ( A ʠ  D), ʧʦʣʫʯʝʥʥʳʭ ʥʘ 

ʚʳʭʦʜʝ  ʬʠʣʴʪʨʦʚ Lo R_  ʠ Hi R_,  ʙʫʜʝʤ  ʠʤʝʪʴ  ʩʠʛʥʘʣ  S(k),ʙʣʠʟʢʠʡ ʢ ʠʩʭʦʜʥʦʤʫ S(k), 

ʪ.ʝ. ʧʨʦʠʟʦʡʜʝʪ ʝʛʦ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʥʘʯʘʣʴʥʦʤ ʫʨʦʚʥʝ. 

ɼʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʠʪʝʨʘʮʠʠ  m= ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʥʘʯʝʥʠʷ a1k ʩ ʧʨʝʜʳʜʫʱʝʡ  ʠ  ʪ.ʜ.  ʜʦ 

m= MMAX. ʉʭʝʤʘ ʤʥʦʛʦʰʘʛʦʚʦʡ ʠʪʝʨʘʮʠʦʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʘʥʘʣʠʟʘ ʩʠʥʪʝʟʘ  ʧʦʢʘʟʘʥʘ  ʥʘ  

ʨʠʩ. 2.14, ʛʜʝ  ʧʨʝʜʩʪʘʚʣʝʥʳ  ʜʠʘʛʨʘʤʤʳ (ʘ)  ʠ ʩʪʨʫʢʪʫʨʘ (ʙ) ʤʥʦʛʦʰʘʛʦʚʦʛʦ ʘʣʛʦʨʠʪʤʘ 

ʜʝʢʦʤʧʦʟʠʮʠʠ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ  ʩʠʛʥʘʣʘ,  ʥʘʟʳʚʘʝʤʦʛʦ  ʘʣʛʦʨʠʪʤʦʤ  ʄʘʣʣʘ (Mallat). ɿʜʝʩʴ  

ʜʣʷ  ʥʘʛʣʷʜʥʦʩʪʠ  ʩʠʛʥʘʣ  ʧʨʝʜʩʪʘʚʣʝʥ 6000 ʦʪʩʯʝʪʘʤʠ ( N = 2n0  ,n0 = 9). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɹɺʇ ʚʦ ʚʨʝʤʝʥʥʦʡ ʠ ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʷʭ ʵʪʦ ʜʚʝ ʩʪʦʨʦʥʳ ʝʜʠʥʦʡ 

ʤʥʦʛʦʰʘʛʦʚʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʙʳʩʪʨʦ  ʦʩʫʱʝʩʪʚʠʪʴ  ʢʘʢ  ʜʝʢʦʤʧʦʟʠʮʠʶ,  ʪʘʢ  ʠ  

ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʩʠʛʥʘʣʘ [6].  

ʋʨʦʚʝʥʴ S(t) 

m=0 S={Si}  A D 

m = 1 S=A1+D1 3000 3000 

m = 2 S=A2+D2+D1 1500 1500 

m = 3 S=A3+D3+D2+D1 750 750 

m = 4 S=A4+D4+D3+D2+D1 375 375 
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ɺʝʡʚʣʝʪ ʘʥʘʣʠʟ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʝʡʚʣʝʪʘ ʚ Matlab Toolbox. 

ɿʘʧʠʩʠ ʧʘʮʠʝʥʪʘʤʠ ʬʨʘʛʤʝʥʪʦʚ ʕʂɻ ʚʟʷʪʳ ʠʟ  MIT-BIH. ɸʥʘʣʠʟ ʠ ʩʠʥʪʝʟ ʩ ʧʦʤʦʰʴʶ 

ʧʨʦʛʨʘʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʄatlab. 

 ʉʠʛʥʘʣ ʨʘʟʣʦʞʝʥ  ʥʘ 2 ʫʨʦʚʥʷ. Full decomposition - ʧʦʣʥʘʷ ʜʝʢʦʤʧʦʟʠʮʠʷ. ʏʝʨʝʟ ʵʪʦ 

 ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʵʪʘʧʳ ʨʘʟʣʦʞʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʠʛʥʘʣʘ. ʉʠʛʥʘʣ ʨʘʩʢʣʘʜʳʚʘʝʪʩʷ 

A2 ʫʨʦʚʥʷ ʧʨʠʙʣʠʞʝʥʠʷ ʠ 2 ʫʨʦʚʥʝʡ ʜʝʪʘʣʠʟʘʮʠʠ, , D2 ʠ D1.  
 

 
 

ʈʠʩʫʥʦʢ 4 ï Full decomposition-ʧʦʣʥʘʷ ʜʝʢʦʤʧʦʟʠʮʠʷ  
 

ʀʩʭʦʜʥʳʡ ʩʠʛʥʘʣ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʤʥʦʞʝʩʪʚʦ ʢʦʤʧʦʥʝʥʪ ʥʠʟʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʷʚʣʷʶʪʩʷ ʛʨʫʙʳʤʠ ʢʦʧʠʷʤʠ ʩʠʛʥʘʣʘ, ʘ 

ʜʝʪʘʣʠʟʠʨʫʶʱʠʝ  ʢʦʵʬʬʠʮʠʝʥʪʳ  ʚʳʜʝʣʷʶʪ  ʣʦʢʘʣʴʥʳʝ  ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʩʚʦʡʩʪʚʘ ʩʠʛʥʘʣʘ. 

ɸʧʧʨʦʢʩʠʤʠʨʫʶʱʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʛʣʘʞʝʥʥʳʡ ʩʠʛʥʘʣ, ʠ 

ʜʝʪʘʣʠʟʠʨʫʶʱʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʦʧʠʩʳʚʘʶʱʠʝ ʢʦʣʝʙʘʥʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʰʫʤʦʚʘʷ 

ʢʦʤʧʦʥʝʥʪʘ ʣʫʯʰʝ ʦʪʨʘʞʘʝʪʩʷ ʚ ʜʝʪʘʣʠʟʠʨʫʶʱʠʭ ʢʦʵʬʬʠʮʠʝʥʪʘʭ. 

 

       
 ʘ) ʙ) 

 

ʈʠʩʫʥʦʢ 5 ï ʇʨʦʮʝʩʩ ʨʘʩʱʝʧʣʝʥʠʷ ʩʠʛʥʘʣʘ: ʘ) ʜʝʨʝʚʦ ʨʘʟʣʦʞʝʥʠʷ, ʙ) ʦʜʥʦʙʦʢʦʝ ʜʝʨʝʚʦ 
 

ʅʘ ʨʠʩ. ʧʦʢʘʟʘʥ ʝʱʝ ʦʜʠʥ ʧʨʠʤʝʨ ʚʝʡʚʣʝʪ ʘʥʘʣʠʟʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʘʢʝʪʥʦʛʦ ʚʝʡʚʣʝʪʘ 

ɼʦʙʝʰʠ  db4  c  4  ʫʨʦʚʥʷʤʠ  ʨʘʟʣʦʞʝʥʠʷ. ʈʘʟʣʦʞʝʥʠʝ  ʤʦʞʥʦ  ʧʨʝʜʩʪʘʚʠʪʴ ʜʝʨʝʚʦʤ,  

ʧʨʠʯʝʤ  ʧʘʢʝʪʥʳʝ  ʚʝʡʚʣʝʪʳ ʠʤʝʶʪ ʜʚʝ ʚʝʪʚʠ ʪʘʢʦʛʦ ʜʝʨʝʚʘ ð ʦʥʦ ʠ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ. 

ɸʢʪʠʚʠʟʠʨʫʷ ʪʦʯʢʠ  ʧʝʨʝʭʦʜʘ  ʩ  ʦʜʥʦʡ  ʚʝʪʚʠ  ʥʘ  ʜʨʫʛʫʶ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʡ ʚ ʵʪʦʤ ʤʝʩʪʝ ʩʠʛʥʘʣ. ʂ ʧʨʠʤʝʨʫ, ʚ ʪʦʯʢʝ (3,0) ʦʥ ʫʞʝ ʚʦʩʩʪʘʥʦʚʣʝʥ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʯʠʱʝʥ ʦʪ ʰʫʤʘ.  

      ʇʨʠ  ʨʘʩʩʤʦʪʨʝʥʠʠ  ʚʝʡʚʣʝʪ ʧʨʠʦʙʨʘʟʦʚʘʥʠʝ  ʥʘ  ʢʘʞʜʦʤ ʰʘʛʝ ʧʨʦʠʩʭʦʜʠʪ 

ʦʢʪʘʚʦʧʦʣʦʩʥʦʝ çʨʘʩʱʝʧʣʝʥʠʝè (splitting) ʩʠʛʥʘʣʘ ʥʘ ɺʏ ʠ ʅʏ ʩʦʩʪʘʚʣʷʶʱʠʝ ʠ 

çʦʪʩʝʯʝʥʠʝè ɺʏ ʩʦʩʪʘʚʣʷʶʱʝʡ.  ʇʨʠʯʠʥʘ  ʪʘʢʦʛʦ  ʧʦʜʭʦʜʘ  ʟʘʢʣʶʯʝʥʘ  ʚ  ʥʝʷʚʥʦʤ  

ʧʨʝʜʧʦʣʦʞʝʥʠʠ,  ʯʪʦ  ʅʏ  ʦʙʣʘʩʪʴ  ʩʦʜʝʨʞʠʪ  ʙʦʣʴʰʝ  ʠʥʬʦʨʤʘʮʠʠ  ʦʙ ʠʩʭʦʜʥʦʤ  ʩʠʛʥʘʣʝ,  

ʯʝʤ  ɺʏ  ʦʙʣʘʩʪʴ.  ɺ  ʨʝʟʫʣʴʪʘʪʝ  ʧʦʣʫʯʘʝʪʩʷ çʦʜʥʦʙʦʢʦʝè ʜʝʨʝʚʦ. ʊʘʢʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ 

ʦʧʨʘʚʜʘʥʦ ʜʣʷ ʤʥʦʛʠʭ ʨʝʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ, ʦʜʥʘʢʦ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʦʥʦ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ çʧʦʣʥʦʝè (ʙʠʥʘʨʥʦʝ ʠʣʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ) ʜʝʨʝʚʦ. ʜʝʢʦʤʧʦʟʠʮʠʷ 

ʩʠʛʥʘʣʘ ï ʩʚʝʨʭʫ-ʚʥʠʟ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ï ʩʥʠʟʫ-ʚʚʝʨʭ. 

https://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwi675m0irvQAhVHiiwKHcAhDWMQFgghMAE&url=https%3A%2F%2Fwww.physionet.org%2Fphysiobank%2Fdatabase%2Fmitdb%2F&usg=AFQjCNGmGGGckjmDOPpr606zw4PMaFc5zQ&sig2=yskGta2WD-G1_UhoIQz8FA&bvm=bv.139250283,d.bGg
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ʈʠʩʫʥʦʢ 6 ï ɺʝʡʚʣʝʪ-ʜʝʢʦʤʧʦʟʠʮʠʷ 
 

ʉʣʝʚʘ  ʧʦʜ  ʩʠʛʥʘʣʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ  am , ʘ 

ʩʧʨʘʚʘï ʜʝʪʘʣʠʟʠʨʫʶʱʠʝ  dm  (m  ʦʪ 1 ʜʦ 4). ʈʘʟʣʘʞʝʥʠʝ ʩʠʛʥʘʣ ʩʦʜʝʨʞʠʪ ʚʩʝ ʯʘʩʪʦʪʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʠʩʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʭ ʧʦ ʫʨʦʚʥʶ ʨʘʟʣʦʞʝʥʠʷ. ʂʦʛʜʘ ʩʠʛʥʘʣ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠʟ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʠʣʠ ʜʝʪʘʣʠʟʘʮʠʠ, ʪʦʣʴʢʦ 

ʯʘʩʪʦʪʳ, ʢʦʪʦʨʳʝ ʧʦʢʨʳʚʘʝʪ ʵʪʦʪ ʫʨʦʚʝʥʴ, ʚ ʯʘʩʪʥʦʩʪʠ, ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʛʝʥʝʨʘʮʠʠ ʵʪʦʛʦ ʩʠʛʥʘʣʘ.   
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ɸʥʥʦʪʘʮʠʷ. ɺ ʵʪoʡ ʩʪaʪʴʝ ʨaʩʩʤaʪʨʠʚaʶʪʩʷ  oʩʥoʚʥʳʝ ʢoʥʮʝʧʮʠʡ ʧoʩʪʨoʝʥʠʷ 

ʨaʩʧoʟʥaʶʱʠʭ ʩʠʩʪʝʤ: ʧʨʠʥʮʠʧ ʧʝʨʝʯʠʩʣʝʥʠʷ oʙʲʝʢʪoʚ ʢʣaʩʩa, ʧʨʠʥʮʠʧ oʙʱʥoʩʪʠ 

ʩʚoʡʩʪʚ, ʧʨʠʥʮʠʧ ʢʣaʩʪʝʨʠʟaʮʠʠ ʠ ʪʨʠ oʩʥoʚʥʳʭ ʪʠʧa ʤʝʪoʜoʣoʛʠʠ: ʵʚʨʠʩʪʠʯʝʩʢaʷ, 

ʤaʪʝʤaʪʠʯʝʩʢaʷ, ʣʠʥʛʚʠʩʪʠʯʝʩʢaʷ (ʩʠʥʪaʢʩʠʯʝʩʢaʷ) ʜʣʷ ʨʝaʣʠʟaʮʠʠ ʨaʩʩʤoʪʨʝʥʥʳʭ 

oʩʥoʚʥʳʭ ʧʨʠʥʮʠʧoʚ ʧoʩʪʨoʝʥʠʷ ʨaʩʧoʟʥaʶʱʠʭ ʩʠʩʪʝʤ.  

ɸשʜʘʪʧʘ. ɹײʣ ʤaץaʣaʜa ʢʣaʩʪʝʨʣʽʢ ʪaʣʜaʫ ʞᴅʥʝ ʙʝʡʥʝʣʝʨʜʽ ʪaʥʫ ʤᴅʩʝʣʝʣʝʨʽ 

 ʳץaʥ. ɹaʩʪaʧסaʨaʩʪʳʨʳʣץ ʧʨʠʥʮʠʧʪʝʨʽ שʨʫʜʳײץ ʡʝʣʝʨʽʥװaʥ. ʊaʥʫ ʞסaʨaʩʪʳʨʳʣץ

aץʧaʨaʪʪaʨʜʳ aʣʜʳʥ-aʣa ᴇשʜʝʫ ʝʩʝʙʽ ʪoʣʳץʪaʡ ץaʨaʩʪʳʨʳʣʳʧ, ʩoʥʳʤʝʥ ץaʪaʨ ʢʣaʩʪʝʨʣʽʢ 

ʪaʣʜaʫ, ʪaʥʫ ʝʩʝʧʪʝʨʽʥ ʰʝʰʫʜʽש ʤװʤʢʽʥʜʽʢʪʝʨʽ ʞᴅʥʝ  ʢʣaʩʩʠʬʠʢaʮʠʷʣaʫ ʞװʡʝʣʝʨʽʥ 

 .aʥסʳʣaʥץʧʨʠʥʮʠʧʪʝʨʽ ʪaʣ שʨʫʜʳײץ

ɸbstract. In this article considered the problems of pattern recognition and cluster 

analysis. Considered principles of construction  recognition systems. We considered in detail the 

problem pretreatment baseline information, and analyzes existing approaches to solving the 

problems of recognition and cluster analysis and the principles of classification systems. 

ʂʣʶʯʝʚʳʝ ʩʣoʚa: ʨaʩʧoʟʥaʶʱʠʝ ʩʠʩʪʝʤʳ, oʙʲʝʢʪ, ʢʣaʩʩ, ʢʣaʩʪʝʨʠʟaʮʠʷ, oʙʨaʟ, 
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ʉʠʩʪʝʤa ʨaʩʧoʟʥaʚaʥʠʷ (ʨaʩʧoʟʥaʶʱaʷ ʩʠʩʪʝʤa) ï ʩʣoʞʥaʷ ʜʠʥaʤʠʯʝʩʢaʷ 

ʩʠʩʪʝʤa, ʩoʩʪoʷʱaʷ ʚ oʙʱʝʤ ʩʣʫʯaʝ ʠʟ ʢoʣʣʝʢʪʠʚa ʧoʜʛoʪoʚʣʝʥʥʳʭ ʩʧʝʮʠaʣʠʩʪoʚ ʠ 

ʩoʚoʢʫʧʥoʩʪʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧoʣʫʯʝʥʠʷ ʠ ʧʝʨʝʨaʙoʪʢʠ ʠʥʬoʨʤaʮʠʠ ʠ 

ʧʨʝʜʥaʟʥaʯʝʥʥaʷ ʜʣʷ ʨʝʰʝʥʠʷ ʥa oʩʥoʚʝ ʩʧʝʮʠaʣʴʥo ʩʢoʥʩʪʨʫʠʨoʚaʥʥʳʭ aʣʛoʨʠʪʤoʚ ʟaʜaʯ 

ʨaʩʧoʟʥaʚaʥʠʷ ʩooʪʚʝʪʩʪʚʫʶʱʠʭ oʙʲʝʢʪoʚ ʠʣʠ ʷʚʣʝʥʠʡ. 

ɺ ʥaʩʪoʷʱʝʝ ʚʨʝʤʷ ʩʣoʞʥʳʝ ʙoʣʴʰʠʝ ʩʠʩʪʝʤʳ ʨaʩʧoʟʥaʚaʥʠʷ - ʵʪo ʪʝʭʥʠʯʝʩʢʠʝ 

ʩʨʝʜʩʪʚa, ʧʨʝʜʥaʟʥaʯʝʥʥʳʝ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʠʟʥaʢoʚ oʙʲʝʢʪoʚ ʠ ʠʟʤʝʨʝʥʠʷ oʧʠʩʳʚaʶʱʠʭ 

ʠʭ ʧaʨaʤʝʪʨoʚ; ʩoʚoʢʫʧʥoʩʪʴ aʣʛoʨʠʪʤoʚ ʨaʩʧoʟʥaʚaʥʠʷ, ʧʨʝoʙʨaʟʫʶʱʠʭ ʚʭoʜʥʫʶ 

ʠʥʬoʨʤaʮʠʶ oʙ oʙʲʝʢʪaʭ ʚ oʧʨʝʜʝʣʝʥʥʳʝ ʚʳʚoʜʳ; ʚʳʯʠʩʣʠʪʝʣʴʥaʷ ʪʝʭʥʠʢa, 

ʧʨʠʚʣʝʢaʝʤaʷ ʜʣʷ ʨʝaʣʠʟaʮʠʠ ʵʪʠʭ aʣʛoʨʠʪʤoʚ; ʢoʣʣʝʢʪʠʚʳ ʩʧʝʮʠaʣʠʩʪoʚ, 

oʩʫʱʝʩʪʚʣʷʶʱʠʝ ʧʝʨʚʠʯʥʫʶ ʬoʨʤaʣʠʟaʮʠʶ ʠʩʭoʜʥoʡ (aʧʨʠoʨʥoʡ) ʠʥʬoʨʤaʮʠʠ; aʥaʣʠʟ 

ʢaʢ ʧoʣʫʯʝʥʥʳʭ aʧoʩʪʝʨʠoʨʥʳʭ ʜaʥʥʳʭ, ʪaʢ ʠ ʬoʨʤaʣʴʥʳʭ ʨʝʰʝʥʠʡ ʟaʜaʯʠ 

ʨaʩʧoʟʥaʚaʥʠʷ ʥa ʚʩʝʭ ʫʨoʚʥʷʭ ʩʠʩʪʝʤʳ [1]. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢoʣʴʢo oʩʥoʚʥʳʭ ʢoʥʮʝʧʮʠʡ ʧoʩʪʨoʝʥʠʷ ʨaʩʧoʟʥaʶʱʠʭ ʩʠʩʪʝʤ: 

1. ʇʨʠʥʮʠʧ ʧʝʨʝʯʠʩʣʝʥʠʷ oʙʲʝʢʪoʚ ʢʣaʩʩa. ʂoʛʜa ʢʣaʩʩ ʭaʨaʢʪʝʨʠʟʫʝʪʩʷ 

ʧʝʨʝʯʥʝʤ 

ʚʭoʜʷʱʠʭ ʚ ʥʝʛo oʙʲʝʢʪoʚ, ʧoʩʪʨoʝʥʠʝ ʩʠʩʪʝʤʳ ʨaʩʧoʟʥaʚaʥʠʷ oʙʨaʟoʚ ʤoʞʝʪ ʙʳʪʴ 

oʩʥoʚaʥo ʥa ʧʨʠʥʮʠʧʝ ʧʨʠʥaʜʣʝʞʥoʩʪʠ ʢ ʵʪoʤʫ ʧʝʨʝʯʥʶ. ɿʜʝʩʴ ʧʨʝʜʧoʣaʛaʝʪʩʷ 

ʨʝaʣʠʟaʮʠʷ ʧʨoʮʝʩʩa aʚʪoʤaʪʠʯʝʩʢoʛo ʨaʩʧoʟʥaʚaʥʠʷ oʙʨaʟoʚ ʧoʩʨʝʜʩʪʚoʤ ʩʨaʚʥʝʥʠʷ ʩ 

ʵʪaʣoʥoʤ. 

ʄʥoʞʝʩʪʚo oʙʨaʟoʚ, ʧʨʠʥaʜʣʝʞaʱʠʭ oʜʥoʤʫ ʢʣaʩʩʫ, ʟaʧoʤʠʥaʶʪʩʷ ʩʠʩʪʝʤoʡ 

ʨaʩʧoʟʥaʚaʥʠʷ. ʇʨʠ ʧʨʝʜʲʷʚʣʝʥʠʠ ʩʠʩʪʝʤʝ ʥoʚʳʭ oʙʲʝʢʪoʚ oʥa ʧoʩʣʝʜoʚaʪʝʣʴʥo 

ʩʨaʚʥʠʚaʝʪ ʠʭ ʩ ʠʤʝʶʱʠʤʠʩʷ ʢʣaʩʩaʤʠ. ʉʠʩʪʝʤa oʪʥoʩʠʪ ʥoʚʳʡ oʙʲʝʢʪ  ʢ  ʪoʤʫ  ʢʣaʩʩʫ,  ʢ  
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ʢoʪoʨoʤʫ  ʧʨʠʥaʜʣʝʞaʣ ʥaʭoʜʷʱʠʡʩʷ ʚ ʧaʤʷʪʠ ʩʠʩʪʝʤʳ oʙʨaʟ, ʩoʚʧaʚʰʠʡ ʩ 

ʧʨʝʜʲʷʚʣʝʥʥʳʤ ʢ ʨaʩʧoʟʥaʚaʥʠʶ. 

ʂoʥʝʯʥo, ʵʪoʪ ʤʝʪoʜ ʧoʟʚoʣʷʝʪ ʧoʩʪʨoʠʪʴ ʥʝʜoʨoʛʠʝ ʩʠʩʪʝʤʳ ʨaʩʧoʟʥaʚaʥʠʷ, 

ʢoʪoʨʳʝ ʚ oʪʜʝʣʴʥʳʭ ʟaʜaʯaʭ ʚʧoʣʥʝ ʧʨʠʝʤʣʝʤʳ. ʄʝʪoʜ ʧʝʨʝʯʠʩʣʝʥʠʷ oʙʲʝʢʪoʚ ʢʣaʩʩa 

ʨaʙoʪaʝʪ ʫʜoʚʣʝʪʚoʨʠʪʝʣʴʥo, ʢoʛʜa ʚʳʙoʨʢa oʙʨaʟoʚ ʙʣʠʟʢa ʢ ʠʜʝaʣʴʥoʡ. ɺ ʪʝʭ ʩʣʫʯaʷʭ, 

ʢoʛʜa ʢʣaʩʩʳ ʩoʩʪoʷʪ ʠʟ ʙoʣʴʰoʛo ʯʠʩʣa ʧʨʠʟʥaʢoʚ, ʨʝaʣʠʟaʮʠʷ ʵʪoʛo ʧʨʠʥʮʠʧa ʷʚʣʷʝʪʩʷ 

ʚʝʩʴʤa ʥʝʪʨʠʚʠaʣʴʥoʡ. 

2. ʇʨʠʥʮʠʧ oʙʱʥoʩʪʠ ʩʚoʡʩʪʚ. ʂoʛʜa ʢʣaʩʩ ʭaʨaʢʪʝʨʠʟʫʝʪʩʷ ʥʝʢoʪoʨʳʤʠ oʙʱʠʤʠ 

ʩʚoʡʩʪʚaʤʠ, ʧʨʠʩʫʱʠʤʠ ʚʩʝʤ ʝʛo oʙʲʝʢʪaʤ, ʧoʩʪʨoʝʥʠʝ ʩʠʩʪʝʤʳ ʨaʩʧoʟʥaʚaʥʠʷ ʤoʞʝʪ 

oʩʥoʚʳʚaʪʴʩʷ ʥa ʧʨʠʥʮʠʧʝ oʙʱʥoʩʪʠ ʩʚoʡʩʪʚ. ʕʪʠ oʙʱʠʝ ʩʚoʡʩʪʚa ʤoʞʥo ʚʚʝʩʪʠ ʚ ʧaʤʷʪʴ 

ʨaʩʧoʟʥaʶʱʝʡ ʩʠʩʪʝʤʳ. ʂoʛʜa ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʥoʚʳʡ oʙʲʝʢʪ, ʪo ʚʳʜʝʣʷʝʪʩʷ ʥaʙoʨ 

oʧʠʩʳʚaʶʱʠʭ ʝʛo ʧʨʠʟʥaʢoʚ, ʟaʪʝʤ oʥ ʩʨaʚʥʠʚaʝʪʩʷ ʩ ʧʨʠʟʥaʢaʤʠ, ʟaʣoʞʝʥʥʳʤʠ ʚ 

ʧaʤʷʪʴ. ʊaʢʠʤ oʙʨaʟoʤ, ʧʨʠ ʠʩʧoʣʴʟoʚaʥʠʠ ʜaʥʥoʛo ʤʝʪoʜa oʩʥoʚʥaʷ ʟaʜaʯa ʟaʢʣʶʯaʝʪʩʷ ʚ 

ʚʳʜʝʣʝʥʠʠ ʨʷʜa oʙʱʠʭ ʩʚoʡʩʪʚ ʧo ʢoʥʝʯʥoʡ ʚʳʙoʨʢʝ oʙʨaʟoʚ, ʧʨʠʥaʜʣʝʞʥoʩʪʴ ʢoʪoʨʳʭ 

ʠʩʢoʤoʤʫ ʢʣaʩʩʫ ʠʟʚʝʩʪʥa. ʕʪoʪ ʤʝʪoʜ ʩʫʱʝʩʪʚʝʥʥo ʵʢoʥoʤʠʯʥʝʝ, ʯʝʤ ʧʝʨʚʳʡ ʤʝʪoʜ. ɽʩʣʠ 

ʚʩʝ ʧʨʠʟʥaʢʠ, oʧʨʝʜʝʣʷʶʱʠʝ ʢʣaʩʩ, ʤoʞʥo ʥaʡʪʠ ʧo ʠʤʝʶʱʝʡʩʷ ʚʳʙoʨʢʝ oʙʨaʟoʚ, ʪo 

ʧʨoʮʝʩʩ ʨaʩʧoʟʥaʚaʥʠʷ ʩʚoʜʠʪʩʷ ʧʨoʩʪo ʢ ʩoʧoʩʪaʚʣʝʥʠʶ ʧo ʧʨʠʟʥaʢaʤ. ɼʣʷ ʫʩʧʝʰʥoʛo 

ʨʝʰʝʥʠʷ ʟaʜaʯʠ ʥa oʩʥoʚʝ ʵʪoʛo ʤʝʪoʜa  ʩʣʝʜʫʝʪ ʠʟʫʯʠʪʴ ʧʨʠʟʥaʢoʚoʝ ʧʨoʩʪʨaʥʩʪʚo ʠ 

ʚʳʙʨaʪʴ ʚ ʥʝʢoʪoʨoʤ ʩʤʳʩʣʝ oʧʪʠʤaʣʴʥʳʡ ʥaʙoʨ ʧʨʠʟʥaʢoʚ. 

3. ʇʨʠʥʮʠʧ ʢʣaʩʪʝʨʠʟaʮʠʠ. ʂoʛʜa ʧʨʠ ʨaʩʩʤoʪʨʝʥʠʠ ʢʣaʩʩoʚ oʙʥaʨʫʞʠʚaʝʪʩʷ 

ʪʝʥʜʝʥʮʠʷ ʢ oʙʨaʟoʚaʥʠʶ ʢʣaʩʪʝʨoʚ ʚ ʧʨoʩʪʨaʥʩʪʚʝ oʙʨaʟoʚ, ʧoʩʪʨoʝʥʠʝ ʩʠʩʪʝʤʳ 

ʨaʩʧoʟʥaʚaʥʠʷ ʤoʞʝʪ oʩʥoʚʳʚaʪʴʩʷ ʥa ʧʨʠʥʮʠʧʝ ʢʣaʩʪʝʨʠʟaʮʠʠ. ʉʠʩʪʝʤa ʨaʩʧoʟʥaʚaʥʠʷ, 

oʩʥoʚaʥʥaʷ ʥa ʨʝaʣʠʟaʮʠʠ ʜaʥʥoʛo ʧʨʠʥʮʠʧa, oʧʨʝʜʝʣʷʝʪʩʷ ʚʟaʠʤʥʳʤ ʧʨoʩʪʨaʥʩʪʚʝʥʥʳʤ 

ʨaʩʧoʣoʞʝʥʠʝʤ oʪʜʝʣʴʥʳʭ ʢʣaʩʩoʚ. ɽʩʣʠ ʢʣaʩʩʳ ʨaʩʧoʣoʞʝʥʳ oʪʥoʩʠʪʝʣʴʥo ʜaʣʝʢo ʜʨʫʛ 

oʪ ʜʨʫʛa, ʪo ʩ ʫʩʧʝʭoʤ ʤoʞʥo ʚoʩʧoʣʴʟoʚaʪʴʩʷ ʧʨoʩʪʳʤʠ aʣʛoʨʠʪʤaʤʠ ʨaʩʧoʟʥaʚaʥʠʷ, 

ʥaʧʨʠʤʝʨ ʧo ʧʨʠʥʮʠʧʫ ʤʠʥʠʤaʣʴʥoʛo ʨaʩʩʪoʷʥʠʷ. ɽʩʣʠ ʢʣaʩʩʳ ʧʝʨʝʢʨʳʚaʶʪʩʷ, ʪo ʵʪo 

ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪaʪoʤ ʥʝʧoʣʥoʮʝʥʥoʩʪʠ ʜoʩʪʫʧʥoʡ ʠʥʬoʨʤaʮʠʠ, ʧoʵʪoʤʫ ʩʪʝʧʝʥʴ 

ʧʝʨʝʢʨʳʪʠʷ ʠʥoʛʜa ʫʜaʝʪʩʷ ʫʤʝʥʴʰʠʪʴ, ʫʚʝʣʠʯʠʚ ʢoʣʠʯʝʩʪʚo ʠ ʢaʯʝʩʪʚo ʠʟʤʝʨʝʥʠʡ 

ʧaʨaʤʝʪʨoʚ oʙʲʝʢʪoʚ. 

ɼʣʷ ʨʝaʣʠʟaʮʠʠ ʨaʩʩʤoʪʨʝʥʥʳʭ oʩʥoʚʥʳʭ ʧʨʠʥʮʠʧoʚ ʧoʩʪʨoʝʥʠʷ ʨaʩʧoʟʥaʶʱʠʭ 

ʩʠʩʪʝʤ ʩʫʱʝʩʪʚʫʶʪ ʪʨʠ oʩʥoʚʥʳʭ ʪʠʧa ʤʝʪoʜoʣoʛʠʠ: ʵʚʨʠʩʪʠʯʝʩʢaʷ, ʤaʪʝʤaʪʠʯʝʩʢaʷ, 

ʣʠʥʛʚʠʩʪʠʯʝʩʢaʷ (ʩʠʥʪaʢʩʠʯʝʩʢaʷ). ʀʥoʛʜa ʨaʩʧoʟʥaʶʱʠʝ ʩʠʩʪʝʤʳ ʩoʟʜaʶʪʩʷ ʥa oʩʥoʚʝ 

ʢoʤʙʠʥaʮʠʡ ʵʪʠʭ ʤʝʪoʜoʚ. 

a) ʕʚʨʠʩʪʠʯʝʩʢʠʝ ʤʝʪoʜʳ. ɿa oʩʥoʚʫ ʵʚʨʠʩʪʠʯʝʩʢoʛo ʧoʜʭoʜa ʚʟʷʪʳ ʠʥʪʫʠʮʠʷ ʠ 

oʧʳʪ ʯʝʣoʚʝʢa-ʠʩʩʣʝʜoʚaʪʝʣʷ. ɺ ʥʠʭ ʠʩʧoʣʴʟʫʶʪʩʷ ʧʨʠʥʮʠʧʳ ʧʝʨʝʯʠʩʣʝʥʠʷ oʙʲʝʢʪoʚ ʠ 

oʙʱʥoʩʪʠ ʩʚoʡʩʪʚ. Oʙʳʯʥo ʩʠʩʪʝʤʳ, ʧoʩʪʨoʝʥʥʳʝ ʥa oʩʥoʚʝ ʵʪʠʭ ʤʝʪoʜoʚ, ʨaʩʩʯʠʪaʥʳ ʥa 

ʢoʥʢʨʝʪʥʫʶ ʟaʜaʯʫ ʠ ʩoʜʝʨʞaʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨoʮʝʜʫʨʳ. ʂaʞʜaʷ ʟaʜaʯa ʠʤʝʝʪ ʩʚoʶ 

ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ, ʧoʵʪoʤʫ ʢaʞʜʳʡ ʨaʟ  ʪʨʝʙʫʝʪʩʷ oʧʨʝʜʝʣʠʪʴ ʩʠʩʪʝʤʫ ʟaʥoʚo, 

ʯʪo ʪʨʝʙʫʝʪ ʟʥaʯʠʪʝʣʴʥoʡ ʧoʜʛoʪoʚʣʝʥʥoʩʪʠ ʨaʟʨaʙoʪʯʠʢoʚ. 

ʙ) ʄaʪʝʤaʪʠʯʝʩʢʠʝ ʤʝʪoʜʳ. ɺ oʩʥoʚʫ ʤaʪʝʤaʪʠʯʝʩʢoʛo ʧoʜʭoʜa ʧoʣoʞʝʥʳ 

ʧʨaʚʠʣa ʢʣaʩʩʠʬʠʢaʮʠʠ, ʢoʪoʨʳʝ ʬoʨʤʫʣʠʨʫʶʪʩʷ ʠ ʚʳʚoʜʷʪʩʷ ʚ ʨaʤʢaʭ oʧʨʝʜʝʣʝʥʥoʛo 

ʤaʪʝʤaʪʠʯʝʩʢoʛo ʬoʨʤaʣʠʟʤa. ʕʪʠʤ ʩʚoʡʩʪʚoʤ ʜaʥʥʳʡ ʧoʜʭoʜ oʪʣʠʯaʝʪʩʷ oʪ 

ʵʚʨʠʩʪʠʯʝʩʢoʛo. ʄaʪʝʤaʪʠʯʝʩʢʠʝ ʤʝʪoʜʳ ʧoʩʪʨoʝʥʠʷ ʨaʩʧoʟʥaʶʱʠʭ ʩʠʩʪʝʤ ʤoʞʥo 

ʨaʟʜʝʣʠʪʴ ʥa ʜʚa ʢʣaʩʩa: ʜʝʪʝʨʤʠʥʠʩʪʩʢʠʝ ʠ ʩʪaʪʠʩʪʠʯʝʩʢʠʝ. 

ɼʝʪʝʨʤʠʥʠʩʪʩʢʠʡ ʧoʜʭoʜ ʙaʟʠʨʫʝʪʩʷ ʥa ʤaʪʝʤaʪʠʯʝʩʢoʤ aʧʧaʨaʪʝ, ʥʝ 

ʠʩʢʣʶʯaʶʱʝʤ ʚ ʷʚʥoʤ ʚʠʜʝ ʩʪaʪʠʩʪʠʯʝʩʢʠʝ ʩʚoʡʩʪʚa ʠʟʫʯaʝʤʳʭ ʢʣaʩʩoʚ oʙʨaʟoʚ. 

ʉʪaʪʠʩʪʠʯʝʩʢʠʡ ʧoʜʭoʜ oʩʥoʚʳʚaʝʪʩʷ ʥa ʤaʪʝʤaʪʠʯʝʩʢʠʭ ʧʨaʚʠʣaʭ ʢʣaʩʩʠʬʠʢaʮʠʠ, 

ʢoʪoʨʳʝ ʬoʨʤʫʣʠʨʫʶʪʩʷ ʠ ʚʳʚoʜʷʪʩʷ ʚ ʪʝʨʤʠʥaʭ ʤaʪʝʤaʪʠʯʝʩʢoʡ ʩʪaʪʠʩʪʠʢʠ. ʇoʩʪʨoʝʥʠʝ 

ʩʪaʪʠʩʪʠʯʝʩʢoʡ ʨaʩʧoʟʥaʶʱʝʡ ʩʠʩʪʝʤʳ ʚ oʙʱʝʤ ʩʣʫʯaʝ ʧʨʝʜʧoʣaʛaʝʪ ʠʩʧoʣʴʟoʚaʥʠʝ 

ɹaʡʝʩoʚʩʢoʛo ʢʣaʩʩʠʬʠʢaʮʠoʥʥoʛo ʧʨaʚʠʣa ʠ ʝʛo ʨaʟʥoʚʠʜʥoʩʪʝʡ. ʕʪo ʧʨaʚʠʣo 

oʙʝʩʧʝʯʠʚaʝʪ ʧoʣʫʯʝʥʠʝ oʧʪʠʤaʣʴʥoʛo ʢʣaʩʩʠʬʠʢaʪoʨa ʚ ʪʝʭ ʩʣʫʯaʷʭ, ʢoʛʜa ʠʟʚʝʩʪʥʳ 
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ʧʣoʪʥoʩʪʠ ʨaʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʚʩʝʭ ʩoʚoʢʫʧʥoʩʪʝʡ oʙʨaʟoʚ ʠ ʚʝʨoʷʪʥoʩʪʠ ʧoʷʚʣʝʥʠʷ 

oʙʨaʟoʚ ʜʣʷ ʢaʞʜoʛo ʢʣaʩʩa. 

ʚ) ʃʠʥʛʚʠʩʪʠʯʝʩʢʠʝ (ʩʠʥʪaʢʩʠʯʝʩʢʠʝ) ʤʝʪoʜʳ. ɽʩʣʠ oʧʠʩaʥʠʝ oʙʨaʟoʚ 

ʧʨoʠʟʚoʜʠʪʩʷ ʩ ʧoʤoʱʴʶ ʧoʜoʙʨaʟoʚ ʠ oʪʥoʰʝʥʠʡ ʥa ʥʠʭ, ʪo ʜʣʷ ʧoʩʪʨoʝʥʠʷ 

aʚʪoʤaʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʨaʩʧoʟʥaʚaʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʩʠʥʪaʢʩʠʯʝʩʢʠʡ ʧoʜʭoʜ ʩ 

ʠʩʧoʣʴʟoʚaʥʠʝʤ ʧʨʠʥʮʠʧa oʙʱʥoʩʪʠ ʩʚoʡʩʪʚ. ʇʨʠʟʥaʢaʤʠ ʩʣʫʞaʪ ʧoʜoʙʨaʟʳ, ʥaʟʳʚaʝʤʳʝ 

ʥʝʧʨoʠʟʚoʜʥʳʤʠ ʵʣʝʤʝʥʪaʤʠ, a ʪaʢʞʝ oʪʥoʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ, ʭaʨaʢʪʝʨʠʟʫʶʱʠʝ 

ʩʪʨʫʢʪʫʨʫ oʙʨaʟa. ɼʣʷ oʧʠʩaʥʠʷ oʙʨaʟoʚ ʯʝʨʝʟ ʥʝʧʨoʠʟʚoʜʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʠʭ oʪʥoʰʝʥʠʷ 

ʤoʞʥo ʠʩʧoʣʴʟoʚaʪʴ ʥʝʢoʪoʨʳʡ ñʷʟʳʢò oʙʨaʟoʚ.  ʇʨaʚʠʣa ʪaʢoʛo ʷʟʳʢa, ʧoʟʚoʣʷʶʱʠʝ 

ʩoʩʪaʚʣʷʪʴ oʙʨaʟʳ ʠʟ ʥʝʧʨoʠʟʚoʜʥʳʭ ʵʣʝʤʝʥʪoʚ, ʥaʟʳʚaʶʪʩʷ ʛʨaʤʤaʪʠʢoʡ. ʇʨʠ ʵʪoʤ 

oʙʨaʟ ʧʨʝʜʩʪaʚʣʷʝʪʩʷ ʥʝʢoʪoʨʳʤ ʧʨʝʜʣoʞʝʥʠʝʤ ʚ ʩooʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʝʡ 

ʛʨaʤʤaʪʠʢoʡ. ɼʨʫʛʠʤʠ ʩʣoʚaʤʠ oʙʨaʟ ʤoʞʥo oʧʠʩaʪʴ ʩ ʧoʤoʱʴʶ ʠʝʨaʨʭʠʯʝʩʢoʡ 

ʩʪʨʫʢʪʫʨʳ ʧoʜoʙʨaʟoʚ, aʥaʣoʛʠʯʥoʡ ʩʠʥʪaʢʩʠʯʝʩʢoʡ ʩʪʨʫʢʪʫʨʝ ʷʟʳʢa. ʕʪo oʙʩʪoʷʪʝʣʴʩʪʚo 

ʧoʟʚoʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʨʝʰʝʥʠʠ ʟaʜaʯʠ ʨaʩʧoʟʥaʚaʥʠʷ oʙʨaʟoʚ ʪʝoʨʠʶ ʬoʨʤaʣʴʥʳʭ 

ʷʟʳʢoʚ. ʂʣʶʯʝʚʳʤʠ ʤoʤʝʥʪaʤʠ ʜaʥʥoʛo ʧoʜʭoʜa ʷʚʣʷʶʪʩʷ ʚʳʙoʨ ʧoʜoʙʨaʟʥʳʭ ʵʣʝʤʝʥʪoʚ 

oʙʨaʟa, oʙʲʝʜʠʥʝʥʠʝ ʵʪʠʭ ʵʣʝʤʝʥʪoʚ ʠ ʩʚʷʟʳʚaʶʱʠʭ ʠʭ oʪʥoʰʝʥʠʡ ʚ ʛʨaʤʤaʪʠʢʝ oʙʨaʟoʚ 

ʠ, ʥaʢoʥʝʮ, ʨʝaʣʠʟaʮʠʷ ʚ ʩooʪʚʝʪʩʪʚʫʶʱʝʤ ʷʟʳʢʝ ʧʨoʮʝʩʩoʚ aʥaʣʠʟa ʠ ʨaʩʧoʟʥaʚaʥʠʷ. ɼʣʷ 

ʨaʩʧoʟʥaʚaʥʠʷ ʥʝʢoʪoʨoʛo oʙʨaʟa ʥʝoʙʭoʜʠʤo ʚ ʧʝʨʚʫʶ oʯʝʨʝʜʴ oʧʨʝʜʝʣʠʪʴ ʝʛo 

ʥʝʧʨoʠʟʚoʜʥʳʝ ʵʣʝʤʝʥʪʳ ʠ oʪʥoʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ, ʧoʩʣʝ ʯʝʛo ʩʣʝʜʫʝʪ ʧʨoʚʝʩʪʠ 

ʩʠʥʪaʢʩʠʯʝʩʢʠʡ aʥaʣʠʟ ʩ ʪʝʤ,  ʯʪoʙʳ ʫʩʪaʥoʚʠʪʴ ʩoʛʣaʩʫʝʪʩʷ ʣʠ oʧʠʩaʥʠʝ oʙʨaʟa ʩ 

ʛʨaʤʤaʪʠʢoʡ, ʢoʪoʨaʷ ʤoʛʣa ʙʳ ʝʛo ʧoʨoʜʠʪʴ. ʊaʢoʡ aʥaʣʠʟ ʯaʩʪo ʥaʟʳʚaʝʪʩʷ 

ñʛʨaʤʤaʪʠʯʝʩʢʠʤ ʨaʟʙoʨoʤò. 

ʉʠʥʪʝʟʠʨoʚaʪʴ ʛʨaʤʤaʪʠʢʫ ʤoʞʥo, oʧʠʨaʷʩʴ ʥa aʧʨʠoʨʥʳʝ ʩʚʝʜʝʥʠʷ oʙ oʙʨaʟaʭ ʠʣʠ 

ʥa ʨʝʟʫʣʴʪaʪʳ aʥaʣʠʟa ʥʝʢoʪoʨoʛo ʢoʥʝʯʥoʛo ʤʥoʞʝʩʪʚa ʨʝʧʨʝʟʝʥʪaʪʠʚʥʳʭ oʙʨaʟoʚ. 

ʊaʢoʡ ʧoʜʭoʜ oʩoʙʝʥʥo ʧoʣʝʟʝʥ ʧʨʠ ʨaʙoʪʝ ʩ oʙʨaʟaʤʠ, ʢoʪoʨʳʝ ʣʠʙo ʥʝ ʤoʛʫʪ 

ʙʳʪʴ oʧʠʩaʥʳ ʯʠʩʣoʚʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ, ʣʠʙo ʩʪoʣʴ ʩʣoʞʥʳ, ʯʪo ʠʭ ʣoʢaʣʴʥʳʝ ʧʨʠʟʥaʢʠ 

ʠʜʝʥʪʠʬʠʮʠʨoʚaʪʴ ʥʝ ʫʜaʝʪʩʷ, ʠ ʧʨʠʭoʜʠʪʩʷ oʙʨaʱaʪʴʩʷ ʢ ʛʣoʙaʣʴʥʳʤ ʩʚoʡʩʪʚaʤ 

oʙʲʝʢʪoʚ. 

ɺ ʧoʩʣʝʜʥʠʝ ʛoʜʳ ʧʨoʠʩʭoʜʠʪ ʧʝʨʝʭoʜ oʪ ʠʟʫʯʝʥʠʷ ʧoʩʪʨoʝʥʠʷ ʧʨoʩʪʳʭ 

ʨaʩʧoʟʥaʶʱʠʭ ʫʩʪʨoʡʩʪʚ ʢ ʩoʟʜaʥʠʶ ʩʣoʞʥʳʭ ʙoʣʴʰʠʭ ʩʠʩʪʝʤ ʨaʩʧoʟʥaʚaʥʠʷ. ɺ ʧʨoʩʪʳʭ 

ʫʩʪʨoʡʩʪʚaʭ ʨaʩʧoʟʥaʚaʥʠʷ ʜʣʷ oʧʠʩaʥʠʷ ʢʣaʩʩoʚ oʙʲʝʢʪoʚ ʠʣʠ ʷʚʣʝʥʠʡ ʠʩʧoʣʴʟʫʝʪʩʷ 

ʥʝʙoʣʴʰoʝ ʯʠʩʣo ʧʨʠʟʥaʢoʚ, ʠʤʝʶʱʠʭ ʝʜʠʥʫʶ ʬʠʟʠʯʝʩʢʫʶ ʧʨʠʨoʜʫ. Oʪʣʠʯʠʪʝʣʴʥaʷ 

oʩoʙʝʥʥoʩʪʴ ʩoʚʨʝʤʝʥʥʳʭ ʙoʣʴʰʠʭ ʩʠʩʪʝʤ ʚ ʪoʤ, ʯʪo ʢoʣʠʯʝʩʪʚo ʧʨʠʟʥaʢoʚ, ʥa ʷʟʳʢʝ 

ʢoʪoʨʳʭ oʧʠʩʳʚaʶʪʩʷ ʨaʩʧoʟʥaʚaʝʤʳʝ oʙʲʝʢʪʳ ʠʣʠ ʷʚʣʝʥʠʷ, ʤoʞʝʪ ʙʳʪʴ ʚʝʩʴʤa 

ʙoʣʴʰʠʤ, ʧʨʠ ʵʪoʤ ʧʨʠʟʥaʢʠ ʠʤʝʶʪ ʨaʟʣʠʯʥʫʶ ʬʠʟʠʯʝʩʢʫʶ ʧʨʠʨoʜʫ. 
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BIM -ʊɽʍʅʆʃʆɻʀʗʉʓ ï  

ɾʆɹɸʃɸʋɼʓר ɿɸʄɸʅɸʋʀ ʊᴄʉɯʃɯ 

 

ɸשʜʘʪʧʘ. פʘʟʘץʩʪʘʥʜʘ ʜʘ ʜװʥʠʝ ʞװʟʽʥʜʝʛʽ BIM ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʝʥʛʽʟʽʣʫʽʥ ᴇʟ 

ʪᴅʞʽʨʠʙʝʩʽʥʝ ʘʣʜʳ. ɸץʧʘʨʘʪʪʳץ ʤʦʜʝʣʽʥ ʧʘʡʜʘʣʘʥʫ ץʘʪʝʣʽʢʪʝʨʜʽס-5-7% שʘ ʪᴇʤʝʥʜʝʫʽʥʝ 

ᴅʢʝʣʝʜʽ, ʩʦʥʜʘʡ-ʘץ ʞʘʣʧʳ ʞʦʙʘʣʘʫ ʫʘץʳʪʳʥ 2 ʝʩʝʛʝ ץʳʩץʘʨʪʘʜʳ. 

ɸʥʥʦʪʘʮʠʷ. ɺʥʝʜʨʝʥʠʝ BIM ʚ ʤʠʨʝ ʠʜʝʪ ʚʩʸ ʚʦʟʨʘʩʪʘʶʱʠʤʠ ʪʝʤʧʘʤʠ, ʠ ʚ ʵʪʦʤ 

ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʤʧʘʥʠʠ ʂʘʟʘʭʩʪʘʥʘ ʥʝ ʠʩʢʣʶʯʝʥʠʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʤʦʜʝʣʠ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʦʛʨʝʰʥʦʩʪʠ ʜʦ 5-7%, ʘ ʪʘʢʞʝ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʦʙʱʝʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ 2 ʨʘʟʘ. 

ɸbstract. Widespread in the world BIM- technologies are now developing in 

Kazakhstan. More and more local companies are moving to the BIM technology and reducing 

construction costs by at least 5-7%. 

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

ʝʥʛʽʟʫ, BIM-ʞʦʙʘʣʘʫʜʳש ʥʝʛʽʟʛʽ ʘʨʪʳץʰʳʣʳץʪʘʨʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʩʧʦʩʦʙ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʟʜʘʥʠʡ, ʚʥʝʜʨʝʥʠʝ BIM, ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ BIM-ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

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

the main advantages of BIM-design. 

 

ɾʦʙʘʣʘʫʜʘסʳ ʠʥʥʦʚʘʮʠʷʣʳץ ʪᴅʩʽʣ ʤᴅʩʝʣʝʩʽ ʙʘʨʣʳײץ ץʨʳʣʳʩ ʢʝʰʝʥʽ װʰʽʥ ᴇʪʝ 

ʤʘשʳʟʜʳ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʞʦʙʘʣʘʫ ײʡʳʤʜʘʨʳ ʘʡʪʘʨʣʳץʪʘʡ 

ᴇʟʛʝʨʜʽ, ʟʘʤʘʥʘʫʠ ʨʝʩʝʡʣʽʢ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʢʝʰʝʥʜʝʨʜʝ, ײץʨʘʣʜʘʨʜʳש 

ʞʦסʘʨʳ ʝʩʝʧʪʝʫ ᴇʥʽʤʜʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ʞʦʙʘʣʳץ ʰʝʰʽʤʜʝʨ ʥʝʛʽʟʽʥʜʝ 

ʠʥʥʦʚʘʮʠʷʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʘʫץʳʤʜʳ ץʦʣʜʘʥʳʣʘʜʳ. פʘʟʽʨʛʽ ʞʘסʜʘʡʜʘ ʞʦʙʘʥʳ ʩᴅʪʪʽ ʽʩʢʝ 

ʘʩʳʨʫ װʰʽʥ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʢʝשʽʥʝʥ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ʆʩʳ ץʘʞʝʪʪʽʣʽʢʪʝʨʜʽ ʞʘשʘ 

ʜʝשʛʝʡʜʝ ץʘʥʘסʘʪʪʘʥʜʳʨʫʜʳ BIM (Building Information Modeling) ï סʠʤʘʨʘʪʪʘʨʜʳ 

ʘץʧʘʨʘʪʪʳץ ʤʦʜʝʣʴʜʝʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʽʩʢʝ ʘʩʳʨʘʪʳʥ ʘʚʪʦʤʘʪʪʳ ʞʦʙʘʣʘʫ ʞװʡʝʩʽ 

 .ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ (1-cʫʨʝʪ)ץ
 

 
 

1 cʫʨʝʪ ï BIM ʪʝʭʥʦʣʦʛʠʷʩʳʤʝʥ ʩʘʣʳʥסʘʥ סʠʤʘʨʘʪ 
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BIM ʪʝʭʥʦʣʦʛʠʷʩʳ ï ʙײʣ ʞʦʙʘʣʘʫ-ʩʘʣʫ-ʧʘʡʜʘʣʘʥʫʜʳש ʟʘʤʘʥʘʫʠ ʪᴅʩʽʣʽ. ʆʩʳ 

ʪʝʭʥʦʣʦʛʠʷʥʳש ʤʘשʳʟʜʳʣʳסʳ ï ʘץʧʘʨʘʪʪʳץ ʙʽʨʽסשʘʡ ʢʝשʽʩʪʽʢ, ʜʝʨʝʢץʦʨ ʙʘʟʘʩʳ, ʩʦʥʳש 

ʽʰʽʥʜʝ ʪʝʭʥʠʢʘʣʳץײץ ,ץʳץʪʳץ, ʤװʣʽʢʪʽʢ, ʧʘʡʜʘʣʘʥʫ, ʵʥʝʨʛʝʪʠʢʘʣʳץ, ʵʢʦʣʦʛʠʷʣʳץ, 

ʢʦʤʤʝʨʮʠʷʣʳץ ʞᴅʥʝ ᴇʟʛʝ ʜʝ ʩʠʧʘʪʪʘʤʘʣʘʨʜʳ ץʘʤʪʠʪʳʥ ʘץʧʘʨʘʪʪʘʨ. ʄʦʜʝʣʴʜʝʨʜʽ ᴇʪʝ ʜᴅʣ 

ʞᴅʥʝ ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ ʧʳʩʳץʪʘʫ ʘʨץʘʩʳʥʜʘ ʦʩʳ ʪʝʭʥʦʣʦʛʠʷ ᴅʨ ʪװʨʣʽ ʝʩʝʧʪʝʨʜʽש, 

ʪʘʣʜʘʫʣʘʨʜʳש, ʩʠʤʫʣʷʮʠʷʣʘʨʜʳש ʞװʟʝʛʝ ʘʩʳʨʳʣʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.ʄײʥʜʘʡ ʝʩʝʧʪʝʫ 

ʪװʨʣʝʨʽʥʽש ʙʽʨʽ ʵʥʝʨʛʠʷ ʪʠʽʤʜʽʣʽʛʽ, סʠʤʘʨʘʪʪʘʨʜʳש ʵʥʝʨʛʠʷ ʪײʪʳʥʫʳ, ʩʦʥʜʘʡ-ʘץ ʪʦʣʳץ 

 ʵʣʝʤʝʥʪʪʝʨʽʥ ʝʩʝʧʪʝʫ ʙʦʣʳʧ ץʙʽʨ ʤʝʟʛʽʣʜʝ ʙʘʨʣʳ שʢʝʰʝʥʜʽ ʝʩʝʙʽ ʞᴅʥʝ ʦʥʳ שʠʤʘʨʘʪʪʳס

ʪʘʙʳʣʘʜʳ.  

 
 

2 cʫʨʝʪ ï BIM-ʞʦʙʘʣʘʫʜʳש ʢʝשʽʩʪʽʢ ʩײʣʙʘʩʳ 

 

BIM ʪʝʭʥʦʣʦʛʠʷʩʳ סʠʤʘʨʘʪʪʘʨʜʳש ʙʘʨʣʳץ ʪʽʨʰʽʣʽʢ ʮʠʢʣʳʥ ᴅʣʜʝץʘʡʜʘ ʦשʘʡ 

ʞװʨʛʽʟʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʘʣ ʜʘʡʳʥ ʥᴅʪʠʞʝʣʝʨʜʽ ʞʦʙʘʥʳ ʪװʟʝʪʫ װʰʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, 

ʥᴅʪʠʞʝʩʽʥʜʝ ʥʝײסʨʣʳʤ ʩʘʧʘʣʳ ʰʝʰʽʤ ʘʣʫסʘ ʙʦʣʘʜʳ. BIM ʪʝʭʥʦʣʦʛʠʷʩʳ סʠʤʘʨʘʪʪʘʨ 

ʞװʡʝʥʽש ʚʠʟʫʘʣʠʟʘʮʠʷ ʤװʤʢʽʥʜʽʛʽʥ ʙʝʨʝʜʽ, ʙʝʨʽʣʛʝʥ ᴇʣʰʝʤʜʝʨʛʝ ʩᴅʡʢʝʩ ʪװʨʣʽ ʥײʩץʘʣʘʨʜʳש 

ʝʩʝʧʪʝʨʽʥ, ʦʣʘʨʜʳש ʦʨʥʘʣʘʩʫʳʥ,ʩʦʥʜʘʡ-ʘץ ʦʣʘʨʜʳש ʥʦʨʤʘʣʘʨ ʤʝʥ ʩʪʘʥʜʘʨʪʪʘʨסʘ 

ʩᴅʡʢʝʩʪʽʛʽʥʝ ʢʝʣʫʽ, ʙʦʣʘʰʘס ץʠʤʘʨʘʪʪʘʨʜʳ ʤʦʜʝʣʴʜʝʫ, ʪʘʣʜʘʫ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʦʨʳʥʜʘʫ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʞʳʣʫ ʞװʢʪʝʤʝʥʽ, ʞʘʨʳץʪʘʥʜʳʨʫ, ʞʳʣʫ 

ʵʥʝʨʛʠʷʩʳʥ ʞᴅʥʝ ʪ.ʙ. ʦשʘʡʣʘʪʳʣסʘʥ ʦשʪʘʡʣʳ ʪʘʥʜʘʫʣʳ ʰʝʰʽʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʈʦʙʝʨʪ ʕʡʰʝʤʥʽש ʪײʞʳʨʳʤʜʘʣסʘʥ BIM ʧʨʠʥʮʠʧʪʝʨʽ ʪᴇʤʝʥʜʝʛʽʜʝʡ: 

 ;ʰᴇʣʰʝʤʜʽ ʤʦʜʝʣʴʜʝʫװ ¶

¶ ʩʳʟʙʘʣʘʨʜʳ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʘʣʫ; 

¶ ʦʙʲʝʢʪʽʣʝʨʜʽ ʟʠʷʪʢʝʨʣʽʢ ʧʘʨʘʤʝʪʨʣʝʫ. 

¶ ʦʙʲʝʢʪʽʣʝʨʛʝ ʪʠʽʩʪʽ ʞʦʙʘʣʘʫ ʜʝʨʝʢʪʝʨʽʥ ʞʠʥʘץʪʘʫ; 

 .ʜʝʨʽʥʝ ʙᴇʣʫשʳʪ ʢʝʟʝץʨʳʣʳʩ ʧʨʦʮʝʩʽʥ ʫʘײץ ¶

BIM ʞʦʙʘʣʘʫ ʢʝʟʽʥʜʝʛʽ ʥʝʛʽʟʛʽ ʘʨʪʳץʰʳʣʳץʪʘʨ: 

¶ ɹʦʣʞʘʤʜʳʣʳץ: 

3D ʤʦʜʝʣʽʥ ʧʘʡʜʘʣʘʥʘʪʳʥ ʞʦʙʘʣʘʨ ʥʘץʪʳ ʞᴅʥʝ ʞʝʨʛʽʣʽʢʪʽ ʜʠʟʘʡʥ ʙʝʨʝʜʽ. 3D-

ʤʦʜʝʣʽʥ ʪʝʢʩʝʨʛʝʥʥʝʥ ʢʝʡʽʥ ʞᴅʥʝ ײץʨʳʣʳʩ ʙʘʩʪʘʣסʘʥסʘ ʜʝʡʽʥ, ᴇʟʛʝʨʽʩʪʝʨ ʝʥʛʽʟʽʧ, ʘʣʳʥסʘʥ 

ʥᴅʪʠʞʝʩʽʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. BIM ʪʝʭʥʦʣʦʛʠʷʩʳ ײץʨʳʣʳʩ ʧʨʦʮʝʩʽʥʜʝ ʘʣʜʳʥ ʘʣʘ ʢװʨʜʝʣʽ 

ʞʘץʪʘʨʳʥ ʞʦʩʧʘʨʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 :ʳסʘʟʜʳ שʪʘʨʜʳץʘʣʜʳפ ¶

BIM ʧʘʡʜʘʣʘʥʫʜʳש ʥʝʛʽʟʛʽ ʘʨʪʳץʰʳʣʳסʳ - ʞʦʙʘʥʳץ שʘʣʜʳץʪʘʨʳʥ ץʳʩץʘʨʪʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ɹײʣ ʘʨʪʳץʰʳʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʥʘץʪʳ ʩʘʥʳʥ ʝʩʝʧʪʝʫ ʙʘסʜʘʨʣʘʤʘʩʳ 

ʘʨץʘʩʳʥʜʘ ʞװʟʝʛʝ ʘʩʘʜʳ. ɹײʣ ʪᴅʞʽʨʠʙʝ ʘʨʪʳץ ʤʘʪʝʨʠʘʣʜʳץ ʪʘʧʩʳʨʳʩʪʘʨסʘ ʞʦʣ ʙʝʨʤʝʡʜʽ, 

ʦʩʳʣʘʡʰʘ, ʞʦʙʘʥʳש ʙʶʜʞʝʪʽʥ װʥʝʤʜʝʡʜʽ. 

 :ʘʨʫʳץʳʩץ שʘʪʝʣʝʨ ʩʘʥʳʥʳפ ¶

ʂʝʡʜʝ סʠʤʘʨʘʪʪʘʨʜʳש ᴅʨ ʪװʨʣʽ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʽש ʠʥʪʝʛʨʘʮʠʷʩʳ ʤʝʥ ʘʢʪʠʚʪʝʨʽ 

ʘץʘʫʣʘʨסʘ ʪʦʣʳ ʙʦʣʫʳ ʤװʤʢʽʥ. BIM-ʤʦʜʝʣʽ ᴅʣʝʫʝʪʪʽ ץʘʪʝʣʽʢʪʝʨʜʽ ʘʥʳץʪʘʧ, ײץʨʳʣʳʩ 

ʘʣʘשʳʥʘ ʞʝʪʢʽʟʙʝʡ, ʦʣʘʨʜʳש ʘʣʜʳʥ ʘʣʘʜʳ (3-cʫʨʝʪ). 

¶ ɾʦʙʘʥʳש ʪʝʟ ʞʝʪʢʽʟʽʣʫʽ: 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 
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BIM-ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ʢᴇʧ ʫʘץʳʪʪʳ װʥʝʤʜʝʫʛʝ ʙʦʣʘʜʳ. ɾʦʙʘʣʘʫ 

ʞᴅʥʝ ʞʦʩʧʘʨʣʘʫ ʥʝײסʨʣʳʤ ʝʨʪʝ ʩʘʪʳʩʳʥʜʘ ʙʘʩʪʘʫ ʤװʤʢʽʥʜʽʛʽ ʪʫʘʜʳ,  ʥʘץʪʳ ʤʘʪʝʨʠʘʣʜʳץ 

ʰʘʨʳץʪʘʫʳʥ ʪʽʢʝʣʝʡ ʤʦʜʝʣʴʜʝʨʜʝʥ ʘʣʫסʘ ʙʦʣʘʜʳ. ʂʝʰʝʥʜʽ ײץʨʳʣʳʩ ᴅʜʽʩʪʝʨʽ ʢʽʜʽʨʽʩʪʽ 

ʘʟʘʡʪʘʜʳ. 

 ʨʳʣʳʩ ʦʙʲʝʢʪʽʣʝʨʽʥײץ ʳסʜʘʡʜʘסʪʳ ʞʘץʽʥʜʝ BIM ʢᴇʤʝʛʽʤʝʥ ʥʘשʨʳʣʳʩ ʢʝʟʝײפ

 ץʘ, ʩʦʥʜʘʡ-ʘסʳʣʘʫץʤʩʘʣʫʳʥ, ʦʨʳʥʜʘʫ ʙʶʜʞʝʪʪʝʨʜʽ ʙʘײʘʨʘʞʘʪʳʥ ʞץ ʰʘץʘ, ʘסʘʣʘʫסʘʜʘץ

ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝ ʙʘʩץʘʨʫʰʳʣʳץ ʘץʧʘʨʘʪʪʳ ʘʣʫסʘ ʙʦʣʘʜʳ. BIM ײץʨʳʣʳʩ ʘץʧʘʨʘʪʪʳץ 

ʤʦʜʝʣʽʥ ʞᴅʥʝ ʞײʤʳʩ ʦʨʳʥʜʘʫ ʞʦʩʧʘʨ-ʢʝʩʪʝʩʽʥ ʞװʡʝʣʽ ʪװʨʜʝ ʙʽʨʽʢʪʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
 

 
 

3 cʫʨʝʪ ï ɸץʧʘʨʘʪʪʳץ ʤʦʜʝʣʽʥ ʠʥʪʝʛʨʘʮʠʷʣʘʫ 
 

ʇʘʡʜʘʣʘʥʫ ʢʝʟʝשʽʥʜʝ BIM ʪᴇʤʝʥʜʝʛʽʜʝʡ  ʬʫʥʢʮʠʷʣʘʨʜʳ ʦʨʳʥʜʘʡ ʘʣʘʜʳ: 

¶ ʕʢʩʧʣʫʘʪʘʮʠʷ ײץʞʘʪʪʘʤʘʩʳʥ ʙʘʩץʘʨʫ; 

¶ ɾʘʙʜʳץʪʘʨʜʳ ʞᴅʥʝ ʢʝʧʽʣʜʽ ʤʽʥʜʝʪʪʝʤʝʣʝʨʜʽ ʝʩʝʧʪʝʫ; 

¶ ʈʝʩʫʨʩʪʘʨʜʳש ʞײʤʩʘʣʫʳʥ ʙʘץʳʣʘʫ (ʩʫ/ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳ/ʞʳʣʫ); 

¶ ʀʥʞʝʥʝʨʣʽʢ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳץ ʠʥʬʨʘײץʨʳʣʳʤʥʳש ʧʘʡʜʘʣʘʥʫʳ, 

ʵʢʩʧʣʫʘʪʘʮʠʷʩʳ; 

¶ BMS-ʞװʡʝʩʽʤʝʥ ʦʙʲʝʢʪʽ ʠʥʪʝʛʨʘʮʠʷʣʘʫ. 

BIM-ʥʽש ʞʳʣʞʳʤʘʡʪʳʥ ʤװʣʽʢʧʝʥ ʙʘʩץʘʨʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʩʘʣʘʣʘʨʳ: 

¶ ɾʳʣʞʳʤʘʡʪʳʥ ʤװʣʽʢʪʝʥ ʢʦʤʤʝʨʮʠʷʣʳץ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ʙʘʨʳʥʰʘ ʤװʤʢʽʥ 

ʪʘʙʳʩ; 

¶ ɾʘʣʜʘʤʘʣʳ ʙʠʟʥʝʩʪʽ ʩװʡʝʤʝʣʜʝʫ, װʡ-ʞʘʡʣʘʨʜʳ ʞʘʣסʘ ʙʝʨʫ ʪʘʧʩʳʨʳʩʳ, 

ʢʦʤʤʫʥʘʣʜʳץ ץʳʟʤʝʪʪʝʨ ʙʦʡʳʥʰʘ ʰʘʨʪʪʘʨʜʳ ʞװʨʛʽʟʫ, ʦʙʲʝʢʪʽʥʽ ʢװʟʝʪʫ; 

¶ ɾʳʣʞʳʤʘʡʪʳʥ ʤװʣʽʢ ʦʙʲʝʢʪʽʥʽש ʤʘʨʢʝʪʠʥʛʽ ʞᴅʥʝ ʢʦʥʩʘʣʪʠʥʛʽ, ץʘʨʞʳʣʳץ 

ʤʝʥʝʜʞʤʝʥʪ; 

 ʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʞᴅʥʝץ ץʡʝʣʝʨʛʝ ʪʝʭʥʠʢʘʣʳװʠʤʘʨʘʪʪʘʨ ʤʝʥ ʠʥʞʝʥʝʨʣʽʢ ʞנ ¶

ʦʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ, ʞʦʩʧʘʨʣʳ ʞᴅʥʝ ʨʝʛʣʘʤʝʥʪʪʽʢ ʞײʤʳʩ (4-ʩʫʨʝʪ); 

¶ ᴆשʜʝʫ ʞᴅʥʝ סʠʤʘʨʘʪʪʘʨʜʳײץ שʨʳʣʳʤʜʳץ ʵʣʝʤʝʥʪʪʝʨʽʥʽײ שʩʘץ ʞᴇʥʜʝʫ 

ʞײʤʳʩʪʘʨʳ 

¶ ʆʙʲʝʢʪʽʥʽש ʙʘʨʣʳץ ʥʦʨʤʘʪʠʚʪʽʢ ײץʞʘʪʪʘʤʘʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ; 

¶ ɹʘʩץʘʨʫ ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫ, ʠʥʞʝʥʝʨʣʽʢ ʞװʡʝʣʝʨ ʤʝʥ ʞʘʙʜʳץʪʘʨʜʳ 

ʪװʛʝʥʜʝʫ ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳץ ʘʫʜʠʪ; 

¶ ɾʳʣʞʳʤʘʡʪʳʥ ʤװʣʽʢ ʦʙʲʝʢʪʽʥʽ ʧʘʡʜʘʣʘʥʫʜʳש ʞʳʣʜʳץ ʙʶʜʞʝʪʽ; 

¶ ʆʙʲʝʢʪʽʥʽש ʜʘʤʳʪʫ ʪײʞʳʨʳʤʜʘʤʘʩʳʥ ᴅʟʽʨʣʝʫ, ʧʘʡʜʘʣʘʥʫʜʳש ʙʘʩץʘʨʫ 

ʞʦʩʧʘʨʳ; 

 ,ʳʨʪʫסשʠʤʘʨʘʪʪʳ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ʞᴇʥʜʝʫ, ʘʫʳʩʪʳʨʫ ʥʝʤʝʩʝ ʞʘנ ¶

ʠʥʞʝʥʝʨʣʽʢ ʞװʡʝʣʝʨ ʙʦʡʳʥʰʘ ײʩʳʥʳʩʪʘʨʜʳ ʙʝʨʽʧ, ʟʝʨʪʪʝʫ ʞװʨʛʽʟʫ, ʞᴇʥʜʝʫ, ʘʫʳʩʪʳʨʫ 

ʥʝʤʝʩʝ ʞʘסשʳʨʪʫ. 
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4 ʩʫʨʝʪ ï נʠʤʘʨʘʪʪʳץ שʳʟʤʝʪʽʥ ʤʦʜʝʣʴʜʽש ʥʝʛʽʟʽʥʜʝ ʙʘʩץʘʨʫ 
 

ɼʘʤʳסʘʥ ʝʣʜʝʨʜʝ BIM-ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʙײʨʳʥʥʘʥ ץʦʣʜʘʥʳʣʫʜʘ. ʆʣʘʨסʘ, ʝש 

ʘʣʜʳʤʝʥ, ɸפʐ, ʂʘʥʘʜʘ, ױʣʳʙʨʠʪʘʥʠʷ ʞᴅʥʝ ɸʚʩʪʨʘʣʠʷ ʞʘʪʘʜʳ. BIM-ʪʝʭʥʦʣʦʛʠʷ ʥʘʨʳסʳʥ 

ʙʽʟʜʽש ʢᴇʨʰʽʤʽʟ ï ʈʝʩʝʡ ʜʝ ʙʽʨʪʝ-ʙʽʨʪʝ ʠʛʝʨʫ ʞʦʣʳʥʜʘ.  

ɹײʣ ʪʝʭʥʦʣʦʛʠʷ סʠʤʘʨʘʪʪʳש ᴇʤʽʨʣʽʢ ʮʠʢʣʽʥʽש ʙʘʨʣʳץ ʩʘʪʳʣʘʨʳʥʜʘ ץʘʨʞʳʥʳ 

 ʘʨʳ ʪʠʽʤʜʽʣʽʢסʞʦ שʤʳʩ ʽʩʪʝʛʝʥʜʝ ʢʝʰʝʥʜʽ ʪᴅʩʽʣ ʝײʥʝʤʜʝʡʜʽ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʦʙʲʝʢʪʽʤʝʥ ʞװ

ʢᴇʨʩʝʪʝʜʽ, ʩʝʙʝʙʽ, ʦʣ ʘץʧʘʨʘʪʪʳץ ʤʦʜʝʣʴ ʙʘʩʪʘʧץʳʜʘ ץʘʥʰʘʣʳץʪʳ ʜײʨʳʩ ײץʨʳʣʩʘ, 

ʩʦʥʰʘʣʳץʪʳ ʢᴇʧ ʧʘʡʜʘ ʙʝʨʝʜʽ, ʩʦʜʘʥ ʢʝʡʽʥ, ʦʥʳש ʽʰʽʥʜʝ ץʘʪʝʣʽʢʪʝʨʜʽ ʞᴅʥʝ ײץʨʳʣʳʩʪʳש 

ʪʦץʪʘʧ ץʘʣʫʳʥ ʘʟʘʡʪʘʜʳ, ʪʘʧʩʳʨʳʩ ʙʝʨʫʰʽʤʝʥ ʞʦʙʘʣʘʫʰʳʥʳײץ ,שʨʳʣʳʩʰʳʥʳש 

ʘʨʘʩʳʥʜʘסʳ ʪװʩʽʥʽʢʪʽ ʞʘץʩʘʨʪʘʜʳ. 

ɹʽʟʜʽש ʝʣʽʤʽʟʜʝ ʞʘשʘ BIM-ʞװʡʝʩʽ ʙʦʡʳʥʰʘ ʘʣסʘʰץʳ ʦʙʲʝʢʪ ʩʘʣʳʥʘ ʙʘʩʪʘʜʳ, ʝʥʜʽ 

ʢᴇʧʪʝʛʝʥ ʩʳʟʙʘʣʘʨ ʦʨʥʳʥʘ ʙʦʣʘʰʘס ץʠʤʘʨʘʪʪʘʨʜʳש ʢᴇʣʝʤʜʽʢ ʩʘʥʜʳץ ʤʦʜʝʣʽʥ 

ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ɹײʣ EXPO-2017 ʘʣʘשʳʥʳש ʩʦʣʪװʩʪʽʛʽʥʝ ץʘʨʘʡ, çɸʣʤʘʪʳè ʢᴇʰʝʩʽʥʜʝ 

ʦʨʥʘʣʘʩץʘʥ ʢᴇʧ ʬʫʥʢʮʠʦʥʘʣʜʳ ʪײʨסʳʥ װʡ ʢʝʰʝʥʽ. ᴄʣʝʤʜʝ ʢᴇʧʪʝʛʝʥ ʩᴅʫʣʝʪʰʽʣʝʨ ʤʝʥ 

ʠʥʞʝʥʝʨʣʝʨ BIM ʞʘסʳʥʘ ץʘʨʘʡ ץʘʜʘʤʜʘʨ ʞʘʩʘʫʜʘ. BIM ץʦʣʜʘʥʫסʘ ʪʘʣʘʧ ץʦʡסʘʥ ײץʨʳʣʳʩ 

ʤʝʢʝʤʝʣʝʨʽ ʢװʥʥʝʥ ʢװʥʛʝ ᴇʩʽʧ ʦʪʳʨ. 
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ʉɸʁʊʊɸʈɼʓ ױפʈʋ ʊɽʍʅʆʃʆɻʀʗʉʓ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ, ʩʪʨʫʢʪʫʨʘ Web-ʩʘʡʪʦʚ, 

ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ. ʊʘʢʞʝ ʧʨʠʚʝʜʝʥʳ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ  ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʘʡʪʦʚ. 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ Web-ʩʘʡʪʪʘʨʜʳש ʥʝʛʽʟʛʽ ʪװʩʽʥʽʢʪʝʨʽ, ײץʨʳʣʳʤʳ, ץʦʣʜʘʥʫ 

ʩʘʣʘʣʘʨʳ ץʘʨʘʩʪʳʨʳʣסʘʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ץʘʟʽʨʛʽ ʪʘשʜʘסʳ ʞʠʽ ץʦʣʜʘʥʫʣʘʪʳʥ Web- 

ʩʘʡʪʪʘʨʜʳ ײץʨʘʩʪʳʨʫʜʳש ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ʢᴇʨʩʝʪʽʣʛʝʥ. 
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ɸbstract. The article covers the basic concepts, the structure of Web-sites, the scope of 

application. Also listed are the most popular programs to date for website development. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʤʘ, ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʪʨʫʢʪʫʨʘ,Web-ʩʘʡʪ,  

JavaScript, CSS, Adobe Muse, Alaborn iStyle, Amaya, Quick PageTurboSite, Wap Editor, 

Kompozer. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʙʘסʜʘʨʣʘʤʘ, ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ײץʨʳʣʳʤʳ, Web-ʩʘʡʪ, 

JavaScript, CSS, Adobe Muse, Alaborn iStyle, Amaya, Quick PageTurboSite, Wap Editor, 

Kompozer. 

Keywords: program, computer technologies, structure Web-sait, JavaScript, CSS, Adobe 

Musè, Alaborn iStyle, Amaya, Quick PageTurboSite, Wap Editor, Kompozer.  

 

ʂʦʤʧɹʁ ʪʝʨ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʜʘʤʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʽʤʽʟʛʝ ʙʝʣʛʽʣʽ סʘʣʘʤʪʦʨ ʞʝʣʽʩʽ 

ʢᴇʧʪʝʛʝʥ ʤװʤʢʽʥʜʽʢʪʝʨʛʝ ʠʝ. פʘʟʽʨʛʽ ʪʘשʜʘ ʝʛʝʨ ʩʽʟ ץʘʥʜʘʡ ʜʘ ʙʽʨ ʘץʧʘʨʘʪʪʳ ʘʣסʳשʳʟ ʢʝʣʩʝ 

ʘʣסʘʰ ʢʝʟʜʝʨʽʥʜʝʡ ײʟʘץ ʽʟʜʝʫʜʽ ץʘʞʝʪ ʝʪʧʝʡ, ʙʘʨ ʙʦʣסʘʥʳ ʩʘʡʪץʘ ᴇʟʽשʽʟʛʝ ץʘʞʝʪʪʽ ʩײʨʘץʪʳ 

ʽʟʜʝʫ, ʝʥʛʽʟʫ ʘʨץʳʣʳ ʞʝʜʝʣ  ʪװʨʜʝ ʘץʧʘʨʘʪ ʘʣʫʳשʳʟסʘ ʤװʤʢʽʥʜʽʢ ʙʘʨ. 

ᴆʟʽʤʽʟ ʙʽʣʝʪʽʥʜʝʡ סʘʣʘʤʪʦʨ ʞʝʣʽʩʽ ʢᴇʧʪʝʛʝʥ ʩʘʡʪʪʘʨʜʘʥ ʪײʨʘʜʳ. ʉʘʡʪʪʘʨʜʳ ʙʽʣʫ ʙʽʨ 

ʙᴇʣʝʢ, ʦʥʳ ײץʨʘʩʪʳʨʘ ʙʽʣʫ ʜʝ  ʢʝʨʝʢ. ʆʣ ᴅʨʠʥʝ ʢᴇʧʪʝʛʝʥ ʽʟʜʝʥʽʩʪʝʨʤʝʥ װʣʢʝʥ ʞײʤʳʩʪʳ 

ʢᴇʨʩʝʪʝʜʽ. ɽש ʙʘʩʪʳʩʳ ʩʘʡʪ ײץʨסʘʥ ʢʝʟʜʝ ץʘʥʜʘʡ ʤʘץʩʘʪʪʘ ײץʨʳʣʳʧ ʞʘʪץʘʥʳʥʘ ʙʘʩʪʳ ʥʘʟʘʨ 

ʘʫʜʘʨʫ ʢʝʨʝʢ. 

Web ʩʘʡʪ ï ʙײʣ ʩʽʟʜʽש ʵʣʝʢʪʨʦʥʜʳ ʞʝʢʝ ʢʝשʩʝשʽʟ. ʉʘʡʪʪʘʨʜʳ ᴅʨʢʽʤ ᴅʨʪװʨʣʽ ʤʘץʩʘʪʪʘ 

 ʦʣʜʘʥʩʘ, ʝʢʽʥʰʽʣʝʨʽ ʦʥʳץ ʨʝʪʽʥʜʝ ץʫʰʳʣʳסʳʟʳץ ʘסʨʫײץ ʨʘʩʪʳʨʘʜʳ. ʉʝʙʝʙʽ, ʙʽʨʽ ʩʘʡʪײץ

 .ʦʣʜʘʥʘʜʳץ ʳʣʳ ʞʝʢʝ ʧʘʡʜʘʩʳʥ ʪʘʙʫʜʘץʨʫ ʘʨײץ

 :ʩʘʡʪ ʞʘʩʘʫ ץʦʣʜʘʥʳʣʫʳʥʘ ʢʝʣʝʪʽʥ ʙʦʣʩʘפ

 ʘʨʘʩʪʳʨʘʜʳ. ʀʥʪʝʨʥʝʪץ ʦʣʜʘʥʫʜʳץ ʘʣʘʤʪʦʨʜʳס ʳʪʪʘ ʙᴅʨʽʤʽʟʛʝ ʙʝʣʛʽʣʽץʘʟʽʨʛʽ ʫʘפ -

  ʨʛʽʟʫʜʝ  ʙʽʨʜʝʥ-ʙʽʨ ʞʦʣʳװʧʘʨʘʪ ʘʣʤʘʩʫʜʘ, ʩʘʫʜʘ ʤʘʨʢʝʪʠʥʛʽʥ ʞץʘʪʳʥʘʩ ʞʘʩʘʫʜʘ, ʘץ-ʘʨʳʤץ

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

- ʂʝʟ ʢʝʣʛʝʥ  ʩʘʡʪ ʙʝʣʛʽʣʽ ʙʽʨ ʤʘץʩʘʪʪʘ  ʞʘʩʘʣʘʜʳ. ɸʣʜʳʤʝʥ ʦʣ ʠʥʪʝʨʥʝʪ 

 ʘʞʝʪʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʘʡʪץ ʰʽʥװ ʧʘʨʘʪʪʳ ʞʝʪʢʽʟʫץʘʥʜʘʡ ʜʘ ʙʽʨ ʘץ  ʦʣʜʘʥʫʰʳʣʘʨʳʥʘץ

ʞʘʩʘʫʜʳש ᴅʜʽʩʪʝʨʽ ʢᴇʧ. ʉʦʣʘʨʜʳש ʳסשʘʡʣʳʩʳʥ ʪʘשʜʘʫ ʘʨץʳʣʳ ʫʘץʳʪʪʳ װʥʝʤʜʝʡʩʽʟ. 

ʉʘʡʪʪʳש ʣʦʛʠʢʘʣʳײץ ץʨʳʣʳʤʳʥ ʞʘʩʘʫ, ʢʝʨʝʢʪʽ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʞʠʥʘץʪʘʫ ʞᴅʥʝ ʦʣʘʨʜʳ 

ᴇשʜʝʫʜʝʥ ᴇʪʢʽʟʫ. ʉʘʡʪʪʳ ʞʘʩʘʫʜʳש ʙʘʩʪʳ ʢʝʟʝשʽ ʞʦʩʧʘʨʣʘʫסʘ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ. ʉʘʡʪʪʳ 

 ʘʨʘʪʳʥץʳʟʤʝʪʽ, ʘʪץ ʳסʪʘץʙʦʣʘʰʘ שʨʳʥ ʘʣʜʳʤʝʥ ʦʣ ʩʘʡʪʪʳײʨʘʩʪʳʨʫʜʳ ʙʘʩʪʘʤʘʩ ʙײץ

ʤʽʥʜʝʪʽ, ץʦʣʜʘʥʳʣʫ ʘʷʩʳ,  ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ ʪʠʛʽʟʝʨ ʧʘʡʜʘʩʳ, ʤʘʟʤײʥʳ  ץʘʥʜʘʡ ʙʦʣʤʘץ, 

ʩʦʥʳ ʘʥʳץʪʘʧ ʘʣʫ ץʘʞʝʪ.   

ɸʣסʘʰ ʢʝʟʜʝʨʽʥʜʝ ʩʘʡʪ ײץʨʫʜʘ ʢᴇʧʪʝʛʝʥ ʢʦʜʪʘʨ ʝʥʛʽʟʫ ʘʨץʳʣʳ ײʟʘץ ʝשʙʝʢʪʽש 

ʥᴅʪʠʞʝʩʽʥʜʝ ץʦʣ ʞʝʪʢʽʟʝʪʽʥ ʙʦʣʩʘץ ,ץʘʟʽʨʛʽ ʪʘשʜʘ ʩʘʡʪ ײץʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʜʘʤʫʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ ᴅʨʪװʨʣʽ ʩʘʡʪ ʞʘʩʘʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ʘʨץʳʣʳ ײץʨʫסʘ ʤװʤʢʽʥʜʽʛʽʤʽʟ ʤʦʣ. ʉʘʡʪ 

ʞʘʩʘʫʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʙʽʨץʘʪʘʨ ʙʘסʜʘʨʣʘʤʘʣʘʨסʘ ʰʦʣʫ ʞʘʩʘʧ ʢʝʪʝʪʽʥ ʙʦʣʩʘץ: 

V CMS: JOOMLA, WordPress 

V HTML-ʨʝʜʘʢʪʦʨʣʘʨ (Dreamweaver, SharePoine Designer) 

V Web ʨʝʜʘʢʪʦʨʳ WYSIWYG 

V Adobe Muse 

V Alaborn iStyle 

V Amaya 

V HTML Expert 

V HTML-Kit  

V Quick PageTurboSite 

V Wap Editor 

V WYSIWYG Web Builder 

V Kompozer 
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ʂᴇʨʩʝʪʫ ʘʨץʳʣʳ ʩʘʡʪ ʞʘʩʘʫʜʘ ץʘʥʜʘʡ ʙʘסʜʘʨʣʘʤʘʥʳ ץʦʣʜʘʥʫ ʪʠʽʤʜʽʨʝʢ ʙʦʣʘʪʳʥʳʥ 

 .ʘʰʘ ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳץʳʩץ

Adobe Muse - ʙʝʣʛʽʣʽ Adobe ʢʦʤʧʘʥʠʷʩʳʥʳש ʩʦסשʳ ʞʝʪʽʩʪʽʛʽ. ɹʘסʜʘʨʣʘʤʘʥʳש 

 ʨʫײץ ʘ ʢᴇʤʝʢʪʝʩʝʜʽ.ʉʘʡʪסʨʫײץ ʰʘʥʳץʨʜʝ ʚʝʙ-ʧʘʨʘװʘʡʣʳ ʪסשʩʘʪʳ ʪʝʟ ʞᴅʥʝ ʳץʨʳʣʫ ʤʘײץ

ʢʝʟʝשʽʥʜʝ ץʘʥʜʘʡ ʜʘ ʙʽʨ ʧʨʦʛʨʘʤʘʣʘʫ ʪʽʣʽʥ ʙʽʣʫʜʽ ץʘʞʝʪ ʝʪʧʝʡʜʽ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ 

ʙʘסʜʘʨʣʘʤʘ ʪʝʛʽʥ ʪװʨʜʝ ײʩʳʥʳʣʫʜʘ. 

ɺʝʙ-ʧʘʨʘץʰʘ ʥʝʛʽʟʛʽ ʪᴇʨʪ ʢʝʟʝש ʙʦʡʳʥʰʘ ץʘʨʘʩʪʳʨʘʜʳ: ʞʦʩʧʘʨʣʘʫ, ʜʠʟʘʡʥʳʥ 

ʪʘשʜʘʫ, סʘʣʘʤʪʦʨʜʘסʳ  ʩʦסשʳ ʞᴅʥʝ ʘʣʜʘסʳ ʫʘץʳʪʪʘ ʙʦʣʳʧ ʞʘʪץʘʥ ʝʥʛʽʟʽʣʽʤʜʝʨʜʽ   ʞᴅʥʝ 

ʧʘʨʘץʰʘ ʜʠʟʘʡʥʳʥ ʙʘץʳʣʘʡʜʳ. ʇʘʡʜʘʣʘʥʫʰʳ ʢװʨʜʝʣʽ ʙʘסʳʪʪʘʣסʘʥ ᴅʩʝʨʣʝʨʜʽ, ʠʰʘʨʘ 

ʞʘʟʫʳʥ, ʩʣʘʡʜʰʦʫ  ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʪʝשʰʝʣʝʪʽʥ ʠʥʪʝʨʝʢʧʽʥʜʽ ʵʣʝʤʝʥʪʪʝʨʜʽ ʝʰץʘʥʜʘʡ 

-ʣʛʽʣʝʨʜʽ HTMLװ ʜʘʨʣʘʤʘʩʳ  ʝʥʛʽʟʽʣʛʝʥ ʬʨʘʛʤʝʥʪסʦʩʘ ʘʣʘʜʳ. Adobe Muse ʙʘץ ʩʳʟץʠʳʥʜʳץ

ʂʆɼ ʘʨץʳʣʳ Facebook, Google Maps ʞᴅʥʝ YouTube- ʘʨץʳʣʳ ʢᴇʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

Alaborn iStyle - ʩײʨʘʫʣʘʨʜʳ ʪʘʣʘʧ ʝʪʧʝʡʪʽʥ ʧʘʡʜʘʣʘʥʫʰʳסʘ ʪװʩʽʥʽʢʪʽ ʠʥʪʝʨʬʝʡʩ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾװʡʝ ʨʝʩʫʨʩʪʘʨʳʥ ʘʟ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʙʘסʜʘʨʣʘʤʘʥʳ ʽʩʢʝ ץʦʩʫ ץʠʳʥסʘ 

ʪװʩʧʝʡʜʽ. ʊʽʢʝʣʝʡ ʨʝʜʘʢʪʦʨʳ ʠʥʪʝʨʬʝʡʩʽʥʝ ʩʘʣʳʥסʘʥ ʚʝʙ ʢʦʜʪʘʫ װʰʽʥ ʘʥʳץʪʘʤʘʣʳץ ʞᴅʥʝ 

ʦץʫ ʤʘʪʝʨʠʘʣʳʥʳװ שʣʢʝʥ ʩʦʤʘʩʳʥ ʩײʨʘʤʘʡʜʳ. 

HTML-Kit ï web  ʨʝʜʘʢʪʦʨ ʙʘסʜʘʨʣʘʤʘʩʳ. SQL, Java, JavaScript, C / C ++, Pascal / 

Delphi, Perl ʩʠʷץʪʳ ʢᴇʧʪʝʛʝʥ ʙʘסʜʘʨʣʘʤʘʣʘʫ ʪʽʣʜʝʨʽʥ ʞʘʟʫʜʳ ץʦʣʜʘʡʜʳ. ʉʽʟ ʩʦʥʜʘʡ-ʘץ ʢʝʟ 

ʢʝʣʛʝʥ ʩʳʨʪץʳ ʩʝʨʚʝʨʜʽ ʧʘʡʜʘʣʘʥʘ ʘʣʘʩʳʟ. 

Smart Web Builder - ɺʝʙ-ʩʘʡʪʪʘʨʜʳ ʞᴅʥʝ ᴅʨʪװʨʣʽ ʚʝʙ-ץʦʩʳʤʰʘʣʘʨʜʳ ʞʘʩʘʫ װʰʽʥ  

 ʤʳʩ ʽʩʪʝʫʜʝײʪʘʥ ʞץʘʥʜʳסʘʨʘʧʘʡʳʤ ʙʦʣץ ʠʥʪʝʨʬʝʡʩʽ שʜʘʨʣʘʤʘʥʳסʦʣʜʘʥʳʣʘʜʳ. ɹʘץ

 ʘ ʪʝʛʽʥסʦʣʜʘʥʫʰʳץ ʙʘʩʪʳʩʳ שʤʢʽʥʜʽʢʪʝʨʽ: ʝװʤ שʜʘʨʣʘʤʘʥʳסʣ ʙʘײʳʟʙʘʡʜʳ. ɹסʪʫ ץʠʳʥʜʳץ

 ʳ  40 ʪʽʣʜʝסʪʘʡʣʳ ʞʘשʦ שʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥ, ʝץ ʘʡʣʳ ʠʥʪʝʨʬʝʡʩʧʝʥסשʩʳʥʳʣʘʜʳ, ʳײ

ʘʥʳץʪʘʫ ʤװʤʢʽʥʜʽʛʽ ʙʘʨ ʩʦʥʳʤʝʥ ץʘʪʘʨ ʢʝʡʙʽʨ ץʘʫʽʧʪʽ ʞʝʣʽʣʝʨʜʝ  ʘʚʪʦʩʘץʪʘʫ ʘʨץʳʣʳ ʩʽʟʜʽ 

 .ʘʡʪʳʥ ʙʦʣʘʜʳסʦʨץ

Quick Page - ɺʝʙ-ʩʘʡʪʪʘʨʜʳ ײץʨʫסʘ ʘʨʥʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘ. HTML, CSS, XML, PHP, 

JavaScript ʞᴅʥʝ Perl  ʪʽʣʜʝʨʜʽש ʩʠʥʪʘʢʩʠʩʽʥ ץʦʣʜʘʡʜʳ. 

ɹʘϤʜʘʨʣʘʤʘ ʝʨʝʢʰʝʣʽʛʽ: ʪʦʣʳץ ʙʘסʜʘʨʣʘʤʘʩʳʥ ʧʝʨʝʢʦʤʧʠʣʷʮʠʷ ʙʘʡʣʘʥʳʩʪʳ ʙʘʨʣʳץ 

 ʤʢʽʥʜʽʛʽװʙʘʣʘʨʜʳ ʢᴇʨʩʝʪʫ ʤשʜʝʛʽʰ ʪʝʨʝʟʝʩʽʥʜʝ ʞʘʩʳʨʳʥ ʪʘשʘʨʘʜʳ. ᴆסʘʪʝʣʝʨʜʽ ʰʳץ

  ʣʛʽʣʝʨʽװ ʘʥ ʪʽʟʽʤʽ ʙʘʨ. ᴆʟʛʝʨʪʽʣʛʝʥסʘʨʪʳʣשʞʘ שʘʥ. HTML 5 ʪʝʛʪʝʨʜʽסʘʨʘʩʪʳʨʳʣץ

template.xml ʞᴅʥʝ template.html. 

ʈʅʈ - Webïʩʝʨʚʝʨʛʝ ʞʽʙʝʨʽʣʝʪʽʥ ʩʢʨʠʧʪʝʨʜʽש ʢᴇʤʝʛʽʤʝʥ Web-ʙʝʪʪʝʨʽʥʽש 

ʜʠʥʘʤʠʢʘʣʳץ ʛʝʥʝʨʘʮʠʷʩʳʥʘ ץʘʞʝʪʪʽ ʙʘסʜʘʨʣʘʤʘʣʘʫ ʪʽʣʽ. ʇʘʨʘץʰʘʥʳ ʈʅʈ  ʞᴅʥʝ HTML-

ʜʽש ʢᴇʤʝʛʽʤʝʥ ʘʰʘʩʳʟ. ɹʘסʜʘʨʣʘʤʘ ʝʨʝʢʰʝʣʽʛʽ: ʥʝʛʽʟʜʝʨʽʥʽץ שʘʨץʳʥʜʳ ʜʘʤʫʳ, 

 ,ʦʣʜʘʥʫʜʘץ  ʜʘʨʣʘʤʘʣʘʫʜʘסʘʥ ʙʘסʳʪʪʘʣסʨʜʝ ʙʦʣʫʳ, ʦʙʴʝʢʪʽ  ʙʘװʘ ʠʢʝʤʜʽ ʪסʦʣʜʘʥʫʰʳץ

 ʘ ʪʝʛʽʥ, ʝʩʝʧʪʝʨʜʽ 99%סʦʣʜʘʥʫʰʳץ ,ʙʦʣʫʳ,ʢᴇʧʪʝʛʝʥ ʪʝʛʽʥ ʙʘʟʘʣʘʨ ץʘʤʜʘʩʪʳסʦץ ʣʢʝʥװ

ʜײʨʳʩ ʦʨʳʥʜʘʡʜʳ. 

Kompozer - Adope dreamweaver ʨʝʜʘʢʪʦʨʳʤʝʥ ʙᴅʩʝʢʝʛʝ ʪװʩʝ ʘʣʘʪʳʥ Html  

ʨʝʜʘʢʪʦʨʳ. ɸʣʘʡʜʘ ʙײʣ ʧʨʦʛʨʘʤʤʘʥʳ ʙʘʨʣʳסʳ ʞװʢʪʝʡ ʘʣʘʜʳ, ʜʝʛʝʥʤʝʥ ʘʥʘʣʦʛʪʳץ 

ʣʠʮʝʥʟʠʷʩʳ ʰʝʢʪʝʣʛʝʥ.  HTML ʞᴅʥʝ  CSS ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ʩʠʷץʪʳ ʪʝʨʝשʽʥʝʥ ʪװʩʽʥʫʜʽ 

 ʤʢʽʥʜʽʢװʘʥ ʙʽʨʜʝʥ ʙʽʨ ʤסʘ ʘʨʥʘʣסʘʜʘʥ ʩʘʡʪ ʞʘʩʘʫשʡʨʝʥʫʰʽʣʝʨʛʝ ʞʘװ ʘʞʝʪ ʝʪʧʝʡʪʽʥ ʞᴅʥʝץ

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. פʘʨʘʩʪʳʨʳʣסʘʥ ʨʝʞʠʤ ʳץʧʘʣ ʢᴅʩʽʙʠ ʚʝʙ-ʰʝʙʝʨʣʝʨ ʙʘסʜʘʨʣʘʤʘʩʳ 

ʘʨʘʩʳʥʜʘ ʨʝʜʘʢʪʦʨ ʠʥʪʝʨʬʝʡʩʽʥ ץʦʣʜʘʥʫ ᴇʪʝ ʦשʘʡ, ʩʝʙʝʙʽ ʩײʨʘʥʳʩץʘ ʠʝ ʞᴅʥʝ 

ʬʫʥʢʮʠʦʥʘʣʜʳסʳ ʢʝש  ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

JOOMLA ï ץʘʟʽʨʛʽ ʪʘשʜʘ ʩʘʡʪ ʞʘʩʘʫʜʘ ץʦʣʜʘʥʳʩץʘ ʠʝ ʙʘסʜʘʨʣʘʤʘʥʳש ʙʽʨʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʆסʘʥ ʜᴅʣʝʣ  -  ʠʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥʜʝʛʽ ʦʩʳ ʙʘסʜʘʨʣʘʤʘʤʝʥ ײץʨʳʣסʘʥ ʩʘʡʪʪʘʨʜʳש 

ʪװʨʽ ᴇʪʝ ʢᴇʧ. ʉʘʡʪʪʳ ײץʨʫ ʠʥʪʝʨʬʝʡʩʪʝʨʽ ʞʝשʽʣ, ʪװʩʽʥʽʢʪʽ, ʳסשʘʡʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɹʘסʜʘʨʣʘʤʘʥʳש ʙʽʨ ʢʝʤʰʽʣʽʛʽ ʩʘʡʪʪʳ ʙײʟʫ ʦשʘʡ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

 ʪʳʥʫʰʳʥʳײʦʣʜʘʥʘ ʦʪʳʨʳʧ ʪץ ʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥײץ ʦʨʳʪʘ ʢʝʣʛʝʥʜʝ, ʩʘʡʪʪʳפ

 ,ʰʽʥװ ʘʣʳʧʪʘʩʪʳʨʫץ ʞʘʪʳʥײץ-ʨʫʜʘ ʙʽʨʥʝʰʝ webײץ ʪʳʨʘ ʙʽʣʫ ʢʝʨʝʢ. Web ʩʘʡʪץʳʟʳץ

 שʳ ʤᴅʣʽʤʝʪʪʝʨʜʽסʪʘץʘ ʘʣʫ ʞʝʪʢʽʣʽʢʪʽ: Webïʧʘʨʘץץʘʨʘʧʘʡʳʤ ʝʨʝʞʝʣʝʨʜʽ ʙʘʩʰʳʣʳץ

ʦʨʥʘʣʘʩʫʳ ץʘʨʘʧʘʡʳʤ ᴅʨʽ ʣʦʛʠʢʘʣʳץ ʪװʨʜʝ ץʘʨʘʧ ʰʳסʫסʘ, ʦץʫסʘ ʳסשʘʡʣʳ ʙʦʣʫʳ ʪʠʽʩ. ɹʽʨ 
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ʩʫʨʝʪʪʝʥ ʢʝʡʽʥ ʙʽʨʜʝʥ ʝʢʽʥʰʽ ʩʫʨʝʪ ʦʨʥʘʣʘʩʧʘסʘʥʳ ʜײʨʳʩ, ʦʣʘʨʜʳש ʘʨʘ ץʘʰʳץʪʘʨʳʥ 

ʙʽʨʢʝʣʢʽ ʝʪʽʧ, ʘʨʘʣʘʨʳʥʜʘ ʤᴅʪʽʥʜʽʢ ʘץʧʘʨʘʪʪʘʨ ʙʝʨʛʝʥ ʜײʨʳʩ. ɸץʧʘʨʘʪ ʙᴇʣʽʢʪʝʨʛʝ ʙᴇʣʽʥʽʧ 

ʙʝʨʽʣʩʝ, ʦʣʘʨʜʳ ʦץʫ, ʪװʩʽʥʫ ʞʝשʽʣ ʙʦʣʘʜʳ. ɽʛʝʨ Webïʧʘʨʘװ ץʣʢʝʥ ʙʦʣʩʘ ʦʥʜʘ ײץʞʘʪ 

ʙᴇʣʽʢʪʝʨʽʥʝ ʞʳʣʜʘʤ ʘʫʳʩʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʩʽʣʪʝʤʝʣʝʨ ʞʘʩʘʫ ץʘʞʝʪ. Webïʧʘʨʘץʪʘʨʳ 

ʢʝש ʘʫץʳʤʜʳ ʪײʪʳʥʫʰʳʣʘʨסʘ ʘʨʥʘʣסʘʥ, ʩʦʥʜʳץʪʘʥ HTML ײץʞʘʪʪʘʨʳʥ ᴅʟʽʨʣʝʛʝʥ ʢʝʟʜʝ ʦʩʳ 

ʝʨʝʢʰʝʣʽʢʪʝʨʜʽ ʦʡʜʘʥ ʰʳסʘʨʤʘʫ ʢʝʨʝʢ. ɾʘשʘ ʩʘʡʪ ײץʨʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʜʘ ץʦʣʜʘʥʫʳʤʳʟ 

ʢʝʨʝʢ ʜʝʛʝʥʤʝʥ ʙʘʨʣʳסʳʥʳש ʥʝʛʽʟʽ ʦʩʳ ʩʘʡʪʪʘʨʜʳש ʪᴇשʽʨʝʛʽʥʜʝ ʞʘʩʘʣʘʪʳʥʳʥ ʝʩʪʝʥ 

ʰʳסʘʨʤʘסʘʥʳʤʳʟ ʘʙʟʘʣ. Webïʧʘʨʘץʪʳ ʩʝʨʚʝʨʛʝ ʦʨʥʘʣʘʩʪʳʨʫ ʞᴅʥʝ ʦʥʳ ʪʝʩʪʽʣʝʫʜʝʥ ᴇʪʢʽʟʫ, 

ʞײʤʳʩʪʳש ʩʦסשʳ ץʘʜʘʤʜʘʤʳ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ʉʘʡʪ ײץʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʜʘʤʳʧ ʢʝʣʝʜʽ  

ʞᴅʥʝ ʜʘʤʠ ʙʝʨʝʜʽ. ʆʣ װʰʽʥ ʟʘʤʘʥ ʘסʳʤʳʤʝʥ ʙʽʨʜʝʡ ʙʽʟ ʜʝ ʩʦʣ ʞʘᴃʘʥʜʘʥʫ ʟʘʤʘʥʳʥʜʘ ץʘʣʳʩ 

 ʘ ʝʣʜʝʨʜʝʥ ʝʤʝʩץʪʘʨʳʥ ʙʘʩץʘʣʳשʞʘ שʦʩʫʳʤʳʟ ʢʝʨʝʢ.ɾʘᴃʘʥʜʘʥʫʜʳץ ʣʝʩʽʤʽʟʜʽװ ʘʣʤʘʡ ᴇʟץ

ᴇʟ ʝʣʽʤʽʟʜʝʥ ʢᴇʨʝʪʽʥʜʝʡ ʜᴅʨʝʞʝʛʝ ʞʝʪʫ ʢʝʨʝʢʧʽʟ. 
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ʆʇʊʀʄʀɿɸʎʀʗ ʇʃɸʅɸ ʌʆʈʄʀʈʆɺɸʅʀʗ ʇʆɽɿɼʆɺ  

ʅɸ ʉʊɸʅʎʀʀ ʂɽʄɽʈʆɺʆ-ʉʆʈʊʀʈʆɺʆʏʅʆɽ 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʥʝʚʳʧʦʣʥʝʥʠʷ ʥʦʨʤ ʧʨʦʩʪʦʷ ʪʨʘʥʟʠʪʥʦʛʦ 

ʚʘʛʦʥʘ ʩ ʧʝʨʝʨʘʙʦʪʢʦʡ ʥʘ ʩʪʘʥʮʠʠ ʂʝʤʝʨʦʚʦ-ʉʦʨʪʠʨʦʚʦʯʥʦʝ.  ʇʨʝʜʣʦʞʝʥʦ ʩʥʠʟʠʪʴ ʦʙʱʠʡ 

ʧʨʦʩʪʦʡ ʥʘ ʩʪʘʥʮʠʠ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʧʨʦʩʪʦʷ ʚʘʛʦʥʦʚ ʧʦʜ ʥʘʢʦʧʣʝʥʠʝʤ. ʆʜʥʠʤ ʠʟ 

ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʩʥʠʞʝʥʠʷ ʧʨʦʩʪʦʷ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʨʫʧʧʦʚʳʭ ʧʦʝʟʜʦʚ. 

ɸbstract. The problem of failure to comply provisions of outage transit car with 

processing at the station Kemerovo-screening. Proposed to reduce the common terminal time at 

the station by reducing terminal time of cars under accumulation. One of the possible options for 

reducing terminal time is the formation of a group trains. 

ɸשʜʘʪʧʘ. ɺʘʛʦʥʜʘʨʜʳש ʩʪʘʥʮʠʷʜʘ ʞʘʧʧʘʡ ʪײʨʳʧ ץʘʣʤʘʫʳ װʰʽʥ ʚʘʛʦʥʜʘʨʜʳ ʪʦʧʪʘʫ 

ʪᴅʩʽʣʽ ײʩʳʥʳʣʜʳ.ɺʘʛʦʥʜʘʨʜʳש ʞʘʧʧʘ ʪײʨʳʧ ץʘʣʤʘʫʳʥ ʪʦץʪʘʪʘʪʳʥ ʪʘסʳ ʙʽʨ ʪᴅʩʽʣ-ʪʦʧʪʳץ 

ʧʦʝʟʜʘʨ ײץʨʘʩʪʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 
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ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ץʫʘʪʪʳש ʪᴇʤʝʥ ʤᴇʣʰʝʨʽʥ  ʧʘʡʜʘʣʘʥʫ, ʪʠʝʫ ʞʦʣʜʘʨʳ, ץʘʡʪʘ 

ʩײʨʳʧʪʘʫ, ʘʟʘʡʪʫ, ʪʦʧʪʳץ ʧʦʡʳʟʜʘʨ, ʞʝʜʝʣ ʪװʨʜʝ ʞװʢ ʞʝʪʢʽʟʫ. 

 

ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʜʦʩʪʘʚʢʘ ʛʨʫʟʦʚ ʧʦʣʫʯʘʪʝʣʷʤ ʠ ʧʦʜʚʦʜ ʧʦʨʦʞʥʠʭ ʚʘʛʦʥʦʚ ʧʦʜ 

ʧʦʛʨʫʟʢʫ  ʷʚʣʷʝʪʩʷ ʮʝʣʴʶ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʝʨʝʚʦʟʦʢ  ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ 

ʪʨʘʥʩʧʦʨʪʝ. ɺʳʧʦʣʥʝʥʠʝ ʵʪʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʘʚʠʩʠʪ ʦʪ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʩʪʘʥʮʠʡ, ʥʘ ʧʫʪʷʭ ʢʦʪʦʨʳʭ ʚʘʛʦʥ ʥʘʭʦʜʠʪʩʷ ʙʦʣʝʝ 

70% ʚʨʝʤʝʥʠ ʦʙʦʨʦʪʘ. ʇʦʵʪʦʤʫ ʩʥʠʞʝʥʠʝ ʧʨʦʩʪʦʷ ʚʘʛʦʥʦʚ ʥʘ ʧʫʪʷʭ ʩʦʨʪʠʨʦʚʦʯʥʦ-

ʦʪʧʨʘʚʦʯʥʦʛʦ ʧʘʨʢʘ ʩʪʘʥʮʠʠ ʂʝʤʝʨʦʚʦ-ʉʦʨʪʠʨʦʚʦʯʥʦʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ 

ʟʘʜʘʯ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʝʸ ʨʘʙʦʪʳ. 

ʉʪʘʥʮʠʷ ʂʝʤʝʨʦʚʦ-ʉʦʨʪʠʨʦʚʦʯʥʦʝ ʧʦ ʭʘʨʘʢʪʝʨʫ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʛʨʫʟʦʚʦʡ 

ʩʪʘʥʮʠʝʡ ʠ ʦʪʥʝʩʝʥʘ ʢ ʚʥʝʢʣʘʩʩʥʦʡ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʩʪʘʥʮʠʠ ʷʚʣʷʝʪʩʷ  ʦʙʲʝʜʠʥʝʥʥʳʡ 

ʩʦʨʪʠʨʦʚʦʯʥʦ-ʦʪʧʨʘʚʦʯʥʳʡ ʧʘʨʢ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ 

ʦʪʧʨʘʚʣʝʥʠʝ ʧʦʝʟʜʦʚ. ʇʘʨʢ ʚʢʣʶʯʘʝʪ 16 ʧʫʪʝʡ, ʠʟ ʢʦʪʦʨʳʭ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʩʦʩʪʘʚʳ 12 

ʥʘʟʥʘʯʝʥʠʡ ʠʟ 23 ʛʨʫʧʧ.. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʥʮʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʥʝ ʚʳʧʦʣʥʷʝʪ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʦʨʤʳ 

ʧʨʦʩʪʦʷ ʪʨʘʥʟʠʪʥʦʛʦ ʚʘʛʦʥʘ ʩ ʧʝʨʝʨʘʙʦʪʢʦʡ; ʦʙʱʠʡ ʧʨʦʩʪʦʡ ʧʨʝʚʳʰʘʝʪ 21 ʯ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʩʪʦʷ ʪʨʘʥʟʠʪʥʦʛʦ ʚʘʛʦʥʘ ʩ ʧʝʨʝʨʘʙʦʪʢʦʡ ʧʦ ʦʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʘʤ 

ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩ.1. 
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ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ  ʧʨʦʩʪʦʷ ʪʨʘʥʟʠʪʥʦʛʦ ʚʘʛʦʥʘ ʩ ʧʝʨʝʨʘʙʦʪʢʦʡ 

 

ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʣʘʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʝʟʜʦʚ ʠ ʤʦʱʥʦʩʪʠ ʥʘʟʥʘʯʝʥʠʡ 

ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʯʠʥʳ  ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʘʥʮʠʠ. ɿʥʘʯʠʪʝʣʴʥʳʡ 

ʧʨʦʩʪʦʡ ʚʘʛʦʥʦʚ ʧʦʜ ʥʘʢʦʧʣʝʥʠʝʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩ.2 ʠ ʚʳʟʚʘʥʥʳʡ ʥʘʣʠʯʠʝʤ 

ʤʘʣʦʤʦʱʥʳʭ ʥʘʟʥʘʯʝʥʠʡ, ʧʨʠʚʦʜʠʪ ʢ ʟʘʪʨʫʜʥʝʥʠʷʤ ʚ ʨʘʙʦʪʝ ʩʦʨʪʠʨʦʚʦʯʥʦʡ ʛʦʨʢʠ ʠ ʧʘʨʢʘ 

ʧʨʠʝʤʘ. ɿʘʥʷʪʦʩʪʴ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʧʫʪʝʡ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʚʪʦʨʥʦʡ 

ʩʦʨʪʠʨʦʚʢʠ ʚʘʛʦʥʦʚ. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʜʣʠʥʘ ʧʫʪʝʡ ʚ ʩʦʨʪʠʨʦʚʦʯʥʦ-ʦʪʧʨʘʚʦʯʥʦʤ ʧʘʨʢʝ 

ʪʘʢʞʝ ʟʘʪʨʫʜʥʷʝʪ ʨʘʙʦʪʫ ʩʪʘʥʮʠʠ, ʪ.ʢ. ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʦʨʤʠʨʫʝʤʳʭ ʧʦʝʟʜʦʚ ʠʤʝʶʪ 

ʜʣʠʥʫ, ʧʨʝʚʳʰʘʶʱʫʶ ʚʤʝʩʪʠʤʦʩʪʴ ʧʫʪʝʡ.  

ʇʨʝʜʣʦʞʝʥʦ ʩʥʠʟʠʪʴ ʧʨʦʩʪʦʡ ʚʘʛʦʥʦʚ ʧʦʜ ʥʘʢʦʧʣʝʥʠʝʤ ʟʘ ʩʯʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʛʨʫʧʧʦʚʳʭ ʧʦʝʟʜʦʚ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ ʬʦʨʤʠʨʫʶʪʩʷ ʠʟ ʚʘʛʦʥʦʚ ʜʚʫʭ-ʪʨʝʭ ʥʘʟʥʘʯʝʥʠʡ, 

ʧʦʜʦʙʨʘʥʥʳʭ ʚ ʦʪʜʝʣʴʥʳʝ ʛʨʫʧʧʳ. ʇʨʠʤʝʥʝʥʠʝ ʛʨʫʧʧʦʚʦʡ ʧʦʜʙʦʨʢʠ ʚʘʛʦʥʦʚ ʩʦʢʨʘʱʘʝʪ 

ʯʠʩʣʦ ʥʘʟʥʘʯʝʥʠʡ ʠ ʫʤʝʥʴʰʘʝʪ ʧʨʦʩʪʦʡ ʚʘʛʦʥʦʚ ʧʦʜ ʥʘʢʦʧʣʝʥʠʝʤ. ʅʘ ʧʦʧʫʪʥʳʭ ʩʪʘʥʮʠʷʭ 

ʧʦʣʥʳʡ ʮʠʢʣ ʦʧʝʨʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʝʨʝʨʘʙʦʪʢʦʡ ʩʦʩʪʘʚʘ, ʟʘʤʝʥʷʶʪʩʷ ʦʧʝʨʘʮʠʷʤʠ ʧʦ 

ʦʪʮʝʧʢʝ ʠ ʧʨʠʮʝʧʢʝ ʧʦʜʦʙʨʘʥʥʳʭ ʛʨʫʧʧ ʚʘʛʦʥʦʚ.  
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 ʀʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘʟʥʘʯʝʥʠʡ, ʬʦʨʤʠʨʫʝʤʳʭ  ʩʪʘʥʮʠʝʡ ʂʝʤʝʨʦʚʦ-ʉʦʨʪʠʨʦʚʦʯʥʦʝ,  

ʚʳʙʨʘʥʳ ʥʝʩʢʦʣʴʢʦ  ʤʘʣʦʤʦʱʥʳʭ  ʠ  ʧʨʦʚʝʨʝʥʳ  ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʦʙʲʝʜʠʥʝʥʠʷ. 

ʋʩʣʦʚʠʷʤ ʥʘʟʥʘʯʝʥʠʷ ʜʚʫʭʛʨʫʧʧʥʳʭ ʧʦʝʟʜʦʚ, ʩʦʛʣʘʩʥʦ [1],  ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʦʙʲʝʜʠʥʝʥʠʝ 

ʥʘʟʥʘʯʝʥʠʡ ʥʘ ʩʪʘʥʮʠʠ ʊʘʡʛʘ ʠ ʂʨʘʩʥʦʷʨʩʢ-ɺʦʩʪʦʯʥʳʡ.  ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʥʮʠʷ 

ʬʦʨʤʠʨʫʝʪ ʩʢʚʦʟʥʳʝ ʧʦʝʟʜʘ ʥʘ ʂʨʘʩʥʦʷʨʩʢ-ɺʦʩʪʦʯʥʳʡ ʧʨʠ ʤʦʱʥʦʩʪʠ ʥʘʟʥʘʯʝʥʠʷ, ʨʘʚʥʦʡ 

41 ʚʘʛʦʥ ʚ ʩʫʪʢʠ; ʥʘʢʦʧʣʝʥʠʝ ʚʘʛʦʥʦʚ ʥʘ ʩʦʩʪʘʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ 35 ʯ. ʅʘ ʩʪʘʥʮʠʶ 

ʊʘʡʛʘ ʬʦʨʤʠʨʫʝʪʩʷ ʫʯʘʩʪʢʦʚʦʝ ʥʘʟʥʘʯʝʥʠʝ ʤʦʱʥʦʩʪʴʶ 73 ʚʘʛʦʥʘ ʚ ʩʫʪʢʠ ʠ ʚʨʝʤʝʥʝʤ 

ʥʘʢʦʧʣʝʥʠʷ, ʨʘʚʥʳʤ 15 ʯ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦ ʜʝʡʩʪʚʫʶʱʝʤʫ ʧʣʘʥʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ 

ʩʪʘʥʮʠʠ ʊʘʡʛʘ ʪʘʢ ʞʝ ʬʦʨʤʠʨʫʶʪʩʷ ʚʘʛʦʥʳ ʥʘʟʥʘʯʝʥʠʝʤ ʥʘ ʩʪʘʥʮʠʶ ʂʨʘʩʥʦʷʨʩʢ-

ɺʦʩʪʦʯʥʳʡ ʩ ʚʢʣʶʯʝʥʠʝʤ ʚ ʩʙʦʨʥʳʝ ʧʦʝʟʜʘ, ʧʦʵʪʦʤʫ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʤʝʥʘ 

ʛʨʫʧʧ ʚ ʧʦʝʟʜʘʭ, ʧʨʠʙʳʚʘʶʱʠʭ ʠʟ ʂʝʤʝʨʦʚʦ-ʉʦʨʪʠʨʦʚʦʯʥʦʝ, ʠ ʦʪʧʨʘʚʣʝʥʠʷ  ʜʘʣʝʝ 

ʦʜʥʦʛʨʫʧʧʥʳʭ ʩʢʚʦʟʥʳʭ ʧʦʝʟʜʦʚ ʥʘ ʂʨʘʩʥʦʷʨʩʢʫʶ ʞ.ʜ. 

 ɻʨʫʧʧʦʚʳʝ ʧʦʝʟʜʘ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ï ʙʝʟ ʧʦʩʪʦʷʥʥʦʛʦ 

ʠʣʠ ʩ ʧʦʩʪʦʷʥʥʳʤ ʚʝʩʦʤ ʛʨʫʧʧ, ʙʝʟ ʧʨʠʢʨʝʧʣʝʥʠʷ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʨʘʩʧʠʩʘʥʠʷʤ ʠʣʠ ʩ 

ʧʨʠʢʨʝʧʣʝʥʠʝʤ. ɼʣʷ ʚʳʙʦʨʘ ʢʘʪʝʛʦʨʠʠ ʛʨʫʧʧʦʚʳʭ ʧʦʝʟʜʦʚ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘʢʦʧʣʝʥʠʷ ʩʦʩʪʘʚʦʚ ʧʦ ʨʘʟʣʠʯʥʳʤ ʚʘʨʠʘʥʪʘʤ.  

  ʄʦʜʝʣʠʨʦʚʘʥʠʝʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʬʦʨʤʠʨʦʚʘʪʴ 

ʜʚʫʭʛʨʫʧʧʥʳʝ ʧʦʝʟʜʘ ʙʝʟ ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʩʘ ʛʨʫʧʧ ʠ ʨʘʩʧʠʩʘʥʠʷ.  

 ʈʘʩʯʝʪ ʩʨʝʜʥʝʛʦ ʧʨʦʩʪʦʷ ʧʦʜ ʥʘʢʦʧʣʝʥʠʝʤ ʥʘ ʩʪʘʥʮʠʠ ʂʝʤʝʨʦʚʦ-ʉʦʨʪʠʨʦʚʦʯʥʦʝ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʠʟ-ʟʘ ʩʦʢʨʘʱʝʥʠʷ ʦʜʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʨʦʩʪʦʡ  ʚʘʛʦʥʘ ʩʦʢʨʘʪʠʪʴʩʷ ʥʘ 0,8 ʯ. 

ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʟʘʛʨʫʟʢʫ ʧʫʪʝʡ ʩʦʨʪʠʨʦʚʦʯʥʦ-ʦʪʧʨʘʚʦʯʥʦʛʦ ʧʘʨʢʘ ʩʪʘʥʮʠʠ, 

ʫʤʝʥʴʰʠʪʴ ʦʙʲʝʤ ʧʦʚʪʦʨʥʦʡ ʩʦʨʪʠʨʦʚʢʠ ʚʘʛʦʥʦʚ ʠ ʟʘʥʷʪʦʩʪʴ ʛʦʨʢʠ,   ʧʦʚʳʩʠʪʴ 

ʥʘʜʝʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʩʨʦʢʦʚ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ. 

 ʇʨʝʜʣʦʞʝʥʥʘʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʧʣʘʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʚʝʯʘʝʪ ʦʩʥʦʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʠʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ [3].  

 

ʃʀʊɽʈɸʊʋʈɸ 

[1] ʀʥʩʪʨʫʢʪʠʚʥʳʝ ʫʢʘʟʘʥʠʷ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʚʘʛʦʥʦʧʦʪʦʢʦʚ ʥʘ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛʘʭ 

ʆɸʆ "ʈɾɼ" : ʫʪʚ. ʆɸʆ "ʈɾɼ" 16.10.06 / ʆɸʆ "ʈɾɼ", ʈʦʩ. ʥʘʫʯ.-ʠʩʩʣʝʜ. ʠ ʧʨʦʝʢʪ.-

ʢʦʥʩʪʨʫʢʪ. ʠʥ-ʪ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʩʚʷʟʠ (ɺʅʀʀɸʉ). - ʄ. : ʊʝʭʠʥʬʦʨʤ.- 

2007. ï ʩ. 144-164. 

[2] ʂʦʚʘʣʝʚ, ɺ.ʀ ʋʧʨʘʚʣʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʦʡ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ 

ʪʨʘʥʩʧʦʨʪʝ. ɺ 2-ʭ ʪʦʤʘʭ. ʊ.1: ʊʝʭʥʦʣʦʛʠʷ ʨʘʙʦʪʳ ʩʪʘʥʮʠʡ [ʊʝʢʩʪ] / ɺ.ʀ. ʂʦʚʘʣʝʚ, ɸ.ʊ. 

ʆʩʴʤʠʥʠʥ. ï ʄ., 2009. ï 258 ʩ. 

[3] ʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʜʦ 2030 ʛʦʜʘ  [ʊʝʢʩʪ]. ï ʄ.,  2006. ï 104 ʩ. 

 

 

ʋɼʂ 629.7 

 

ɸ.ɻ. ɹʝʡʩʝʥʙʘʡ
1
, ʂ.ʄ. ʊʫʤʳʰʝʚ

2
 

1
ɸʢʘʜʝʤʠʷ ɻʨʘʞʜʘʥʩʢʦʡ ɸʚʠʘʮʠʠ, ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ, aiyabeisenbay1@gmail.com 

2
 ʄʝʞʜʫʥʘʨʦʜʥʳʡ ɸʵʨʦʧʦʨʪ ɸʣʤʘʪʳ, ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ, ktumyshev@alaport.com 

 

ʕʌʌɽʂʊʀɺʅʆʉʊʔ ɺʅɽɼʈɽʅʀʗ ʉʊɸʅɼɸʈʊɸ E-FREIGHT  

ɺ ɸʆ ñʄɽɾɼʋʅɸʈʆɼʅʓʁ ɸʕʈʆʇʆʈʊ ɸʃʄɸʊʓò 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʥʘ ʪʝʤʫ 

ñʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʩʪʘʥʜʘʨʪʘ e-Freight ʚ ɸʆ ñʄʝʞʜʫʥʘʨʦʜʥʳʡ ɸʵʨʦʧʦʨʪ 

ɸʣʤʘʪʳò (ʜʘʣʝʝ ɸʆ ñʄɸɸò), ʢʦʪʦʨʳʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʟʘʤʝʥʫ ʙʫʤʘʞʥʦʛʦ ʥʘ ʵʣʝʢʪʨʦʥʥʳʡ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʘʚʠʘʛʨʫʟʦʚ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʝʪʩʷ ʥʘ ʧʨʦʮʝʩʩ 

ʚʥʝʜʨʝʥʠʷ ʩʪʘʥʜʘʨʪʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ IATA  ʠ ʜʘʣʴʥʝʡʰʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʪʘʥʜʘʨʪ e-Freight ʷʚʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ, ʨʘʙʦʪʘʶʱʝʡ ʩ 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 
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ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʘʥʥʳʤʠ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʦʩʚʷʱʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʠ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ.  

ɸשʜʘʪʧʘ. ʄʘץʘʣʘ ñɸפ ʍʘʣʳץʘʨʘʣʳץ ɸʣʤʘʪʳ ᴅʫʝʞʘʡʳʥʜʘʛʳ ʩʪʘʥʜʘʨʪʪʳץ e-Freight 

ʞװʡʝʩʽʥ ʝʥʛʽʟʫ ʪʠʽʤʜʽʣʽʛʽò ʪʘץʳʨʳʙʳʥʜʘ ᴅʫʝ ʞװʢʪʝʨʽʥ ᴇשʜʝʫ ʢʝʟʽʥʜʝʛʽ ץʘסʘʟʜʳײץ ץʞʘʪ 

ʘʡʥʘʣʳʤʳʥ ʵʣʝʢʪʨʦʥʜʳײץ ץʞʘʪ ʘʡʥʘʣʳʤʳʥʘ ʘʫʳʩʫʳʥ ʟʝʨʪʪʝʡʜʽ. ɽʨʝʢʰʝ ʥʘʟʘʨ, IATA 

ᴅʟʽʨʣʝʛʝʥ ʩʪʘʥʜʘʨʪʳש ʽʩʢʝ ʘʩʳʨʫ װʨʜʽʩʽʥʝ ʢᴇשʽʣ ʙᴇʣʽʥʝʜʽ. ɹײʣ ʩʪʘʥʜʘʨʪ ʵʣʝʢʪʨʦʥʜʳץ 

ʜʝʨʝʢʪʝʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʩʳ ʝʢʝʥʜʽʛʽ ʢᴇʨʩʝʪʽʣʛʝʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ʙײʣ ʤʘץʘʣʘʜʘ ʵʣʝʢʪʨʦʥʜʳײץ ץʞʘʪ ʞᴅʥʝ ʦʥʳש ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʤʝʥ ʪʠʽʤʜʽʣʽʛʽʥ ʘʰʳʧ 

ʢᴇʨʩʝʪʽʣʝʜʽ. 

Abstract. The article is devoted to a comprehensive study on the theme ñEfficiency of 

adaptation the e-Freight standard in JSC ñAlmaty International Airportò which implies the 

replacement of paper by electronic document management in handling air cargo. Particular 

attention provided to the process of implementing the standard, developed by IATA and the 

further operation of the technology. It shows that the e-Freight standard is a modern technology 

that works with electronic data. In addition, this article is targeted the efficiency of the 

introduction of electronic document management and its advantages. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʫʟʦʚʳʝ ʘʚʠʘʧʝʨʝʚʦʟʢʠ, ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ, IATA 

(International Air Transport Association), ʩʪʘʥʜʘʨʪ e-Freight, ʪʠʧʳ ʪʝʣʝʛʨʘʤʤ (ʩʦʦʙʱʝʥʠʡ), 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ñCargo Terminalò.  

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʞװʢ ʪʘʩʳʤʘʣʳ, ʵʣʝʢʪʨʦʥʜʳ ײץʞʘʪ ʘʡʥʘʣʳʤʳ, ʀɸʊɸ (ʍʘʣʳץʘʨʘʣʳץ 

ᴅʫʝ ʢᴇʣʽʛʽ ץʘʫʳʤʜʘʩʪʳסʳ), ʝ-Freight ʞʝʜʝʣʭʘʪʪʘʨ ʩʪʘʥʜʘʨʪʪʳ ʪװʨʣʝʨʽ (ʭʘʙʘʨʣʘʨ) 

ɹʘסʜʘʨʣʘʤʘʣʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ çCargo ʊʝʨʤʠʥʘʣè. 

Keywords: cargo air transportation, electronic document, IATA (International Air 

Transport Association), e-Freight standard, types of telegrams (messages), software ñCargo 

Terminalò. 

 

ɺʚʝʜʝʥʠʝ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʘʚʠʘʮʠʦʥʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʚ ʂʘʟʘʭʩʪʘʥʝ 

ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʩʫʙʲʝʢʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʘ ʪʘʢʞʝ ʦʪ 

ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʛʨʫʟʦʚ. 

ɺʥʝʜʨʝʥʠʝ ʩʪʘʥʜʘʨʪʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ e-Freight, ʧʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, 

ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʘʚʠʘʧʝʨʝʚʦʟʯʠʢʦʚ ʠ ʩʣʫʞʙ ʥʘʟʝʤʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʫʧʨʦʩʪʠʪʴ ʦʙʤʝʥ ʜʦʢʫʤʝʥʪʘʮʠʝʡ. ʅʝʩʦʤʥʝʥʥʦ, ʵʪʦ ʦʜʠʥ ʢʣʶʯʝʡ ʢ 

ʫʩʧʝʰʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʥʘʰʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʤʠʨʦʚʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʣʦʛʠʩʪʠʢʠ. 

ʇʨʝʟʠʜʝʥʪ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʫʜʝʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʨʘʟʚʠʪʠʶ 

ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʥʘ ʚʩʝʭ ʚʠʜʘʭ ʪʨʘʥʩʧʦʨʪʘ. ʈʝʘʣʠʟʫʝʤʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʪʨʘʪʝʛʠʷ ʈʂ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ, ʥʘʧʨʘʚʣʝʥʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʨʝʰʝʥʠʝ 

ʟʘʜʘʯ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʩʝʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ. ʎʝʣʷʤʠ ʜʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ 

ʷʚʣʷʶʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʨʘʟʚʠʪʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʩʧʨʦʩʘ ʥʘ ʛʨʫʟʦʚʳʝ 

ʧʝʨʝʚʦʟʢʠ ʧʫʪʝʤ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʫʩʣʫʛ ʛʨʫʟʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʈʂ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʚ ʨʘʟʚʠʪʠʠ ʛʨʫʟʦʚʳʭ 

ʧʝʨʝʚʦʟʦʢ ʷʚʣʷʶʪʩʷ:  

- ʦʪʩʫʪʩʪʚʠʝ ʢʨʫʧʥʳʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʛʨʫʟʦʚʳʝ ʧʝʨʝʚʦʟʢʠ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʴʶ ʟʘ ʩʯʝʪ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʩʪʠ; 

 

 

 

 

- ʦʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʠʚʥʦʡ, ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʦʙʤʝʥʘ 

ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ ʛʨʫʟʦʦʙʦʨʦʪʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ 

ʦʬʦʨʤʣʝʥʠʷ ʛʨʫʟʦʚ ʦʪ çɸ ʜʦ ʗè, ʩʦʢʨʘʱʘʷ ʪʨʘʥʩʧʦʨʪʥʳʡ ʮʠʢʣ ʚ ʩʨʝʜʥʝʤ ʥʘ 24 ʯʘʩʘ. 
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ɺʥʝʜʨʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʤʦʜʝʨʥʠʟʘʮʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʬʦʨʤʣʝʥʠʷ ʛʨʫʟʦʚ. ʇʦʚʩʝʤʝʩʪʥʦ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʩʣʝʜʦʚʘʥʠʝ 

ʩʪʘʥʜʘʨʪʫ e-Freight ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʪʨʘʩʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ IATA 

ʧʦʜ ʥʘʟʚʘʥʠʝʤ çSimplifying the Businessè. ʇʨʦʛʨʘʤʤʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʝʨʝʚʦʜ ʠʥʬʦʨʤʘʮʠʠ 

ʠʟ ʙʫʤʘʞʥʳʭ ʥʦʩʠʪʝʣʝʡ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʚʠʜ ʠ ʫʧʨʦʱʝʥʠʝ ʧʨʦʮʝʜʫʨʳ ʦʬʦʨʤʣʝʥʠʷ 

ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʜʘʥʥʳʡ ʩʪʘʥʜʘʨʪ ʦʩʚʦʠʣʠ 89 ʢʨʫʧʥʳʭ ʘʵʨʦʧʦʨʪʦʚ 

ʚ 44 ʩʪʨʘʥʘʭ. ʂʦʥʮʝʧʮʠʷ çʝʜʠʥʦʛʦ ʦʢʥʘè ʠ ʚʥʝʜʨʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʀɸʊɸ ʧʨʝʜʧʦʣʘʛʘʶʪ 

ʟʘʤʝʥʫ 20 ʠʟ 30 ʙʫʤʘʞʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʪʘʢʠʝ 

ʜʦʢʫʤʝʥʪʳ ʢʘʢ ʩʯʝʪ-ʬʘʢʪʫʨʘ, ʫʧʘʢʦʚʦʯʥʳʡ ʨʝʝʩʪʨ, ʩʝʨʪʠʬʠʢʘʪ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʪʦʚʘʨʘ ʠ 

ʘʚʠʘʥʘʢʣʘʜʥʘʷ. 

ɺʚʝʜʝʥʠʝ e-Freight ʚ ɸʆ ñʄɸɸò. ɺ ʥʦʷʙʨʝ 2015 ʛʦʜʘ, ɸʆ ñʄɸɸò ʠ ʘʚʠʘʢʦʤʧʘʥʠʷ 

ʂʃʄ ʟʘʧʫʩʪʠʣʠ ʚ ʪʝʩʪʦʚʦʤ ʨʝʞʠʤʝ ʧʝʨʚʫʶ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʵʣʝʢʪʨʦʥʥʫʶ ʛʨʫʟʦʚʫʶ 

ʘʚʠʘʥʘʢʣʘʜʥʫʶ. ʕʪʦ ʙʳʣʦ ʧʝʨʚʳʤ ʰʘʛʦʤ ʧʦ ʚʥʝʜʨʝʥʠʶ ʩʘʤʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʧʝʨʝʚʦʟʢʝ ʘʚʠʘʮʠʦʥʥʳʭ ʛʨʫʟʦʚ ʠ ʩʪʘʣʦ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʩʨʝʜʠ ʩʪʨʘʥ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 

ʠ ʉʅɻ. ʋʧʨʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʘʵʨʦʧʦʨʪʘ ʚ 2012 ʛʦʜʫ ʟʘʢʦʥʯʠʣʦ 

ʨʘʟʨʘʙʦʪʢʫ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ñCargo Terminalò, ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ 

ʢʦʪʦʨʦʛʦ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʟʚʦʣʠʣʦ ʘʜʘʧʪʠʨʦʚʘʪʴ ʩʪʘʥʜʘʨʪ e-Freight. ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ 

ʩʪʘʥʜʘʨʪʘ, ʘʚʠʘʢʦʤʧʘʥʠʠ ʠ ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʪʴ ʠ 

ʬʠʢʩʠʨʦʚʘʪʴ ʚ ʩʚʦʠʭ Cargo ʩʠʩʪʝʤʘʭ ʧʝʨʝʤʝʱʝʥʠʝ ʛʨʫʟʦʚ "ʦʪ ʜʚʝʨʠ ʜʦ ʜʚʝʨʠ". 

ɺ ʩʣʫʞʙʝ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʘʵʨʦʧʦʨʪʘ, ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʫʯʝʪʫ ʠ ʠʥʬʦʨʤʘʪʦʨʳ 

(ʵʢʩʧʦʨʪ\ʠʤʧʦʨʪ) ʦʙʨʘʙʘʪʳʚʘʶʪ ʛʨʫʟʳ (ʧʨʠʣʝʪ\ʚʳʣʝʪ) ʩ ʧʦʤʦʱʴʶ ʚʳʰʝʫʧʦʤʷʥʫʪʦʛʦ ʇʆ 

ñCargo Terminalò. ɼʘʥʥʦʝ ʇʆ ʩʣʝʜʫʷ ʧʨʝʜʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘʩʪʨʦʡʢʘʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ e-

Freight, ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʦʪʧʨʘʚʣʷʝʪ ʠ ʧʨʠʥʠʤʘʝʪ ʪʝʣʝʛʨʘʤʤʳ ʥʘ TTY ʘʜʨʝʩʘ 

ʘʚʠʘʧʝʨʝʚʦʟʯʠʢʦʚ. ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʪʝʣʝʛʨʘʤʤʳ ʦʪʧʨʘʚʣʷʶʪʩʷ ʚ ʬʦʨʤʘʪʝ TYPE-B ʢʘʢ 

ʧʦ SITATEX, ARINC, ʪʘʢ ʠ ʯʝʨʝʟ e-mail, ʚ ʮʝʣʷʭ ʵʢʦʥʦʤʠʠ ʥʘ ʪʨʘʬʠʢʝ. ʇʦʤʠʤʦ 

ʫʧʦʤʷʥʫʪʳʭ ʢʘʥʘʣʦʚ, ʧʣʘʥʠʨʫʝʪʩʷ ʟʘʧʫʩʪʠʪʴ ʥʦʚʳʡ, ʟʥʘʯʠʪʝʣʴʥʦ ʵʢʦʥʦʤʠʯʥʳʡ ʢʘʥʘʣ EDI 

Fly.  

ɺ ʨʘʤʢʘʭ ʩʪʘʥʜʘʨʪʘ E-freight, ɸʆ ñʄɸɸò ʦʪʧʨʘʚʣʷʝʪ ʠ ʧʨʠʥʠʤʘʝʪ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ 

ʩʦʦʙʱʝʥʠʡ: 

ʕʢʩʧʦʨʪ: 

- FWB ï ʘʚʠʘʥʘʢʣʘʜʥʘʷ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ; 

- FSU-RCS ï ʛʨʫʟ ʧʦʣʫʯʝʥ ʠ ʧʦʤʝʱʝʥ ʥʘ ʩʢʣʘʜ; 

- FSU-MAN ï ʛʨʫʟ ʛʦʪʦʚ ʢ ʦʪʧʨʘʚʢʝ; 

- FSU-LDM ï ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʦʙʱʝʡ ʟʘʛʨʫʟʢʝ; 

- UWS ï ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʘʣʣʝʪʝ ʜʣʷ ʮʝʥʪʨʦʚʢʠ ɺʉ. 

ʀʤʧʦʨʪ: 

- FSU-RCF ï ʛʨʫʟ ʧʦʣʫʯʝʥ ʠ ʧʦʤʝʱʝʥ ʥʘ ʩʢʣʘʜ; 

- FSU-NFD ï ʫʚʝʜʦʤʣʝʥʠʝ ʦʪ ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʷ ʦ ʧʨʠʙʳʚʰʝʤ ʛʨʫʟʝ; 

- FSU-DLV ï ʛʨʫʟ ʚʳʜʘʥ ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʶ; 

- FFM ï ʧʝʨʝʯʝʥʴ ʚʩʝʭ ʘʚʠʘʥʘʢʣʘʜʥʳʭ ʦʪʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʝʡʩ. 
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ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʨʘʙʦʪʳ e-Freight ʥʘ ʚʦʟʜʫʰʥʦʤ ʪʨʘʥʩʧʦʨʪʝ 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ e-Freight ʚ ɸʆ ñʄɸɸò ʙʳʣʘ ʥʘʯʘʪʘ ʩ ʩʘʤʳʭ ʧʨʦʩʪʳʭ 

ʦʧʝʨʘʮʠʡ ð ʪʨʘʥʟʠʪʥʳʭ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʳʭ, ʪʨʝʙʫʶʪʩʷ ʪʦʣʴʢʦ 8 ʜʦʢʫʤʝʥʪʦʚ ʠʟ 20, 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʦʡ ʀɸʊɸ ʚ 2016 ʛ., ʢʦʛʜʘ ʢʘʢ ʨʘʟʨʘʙʦʪʢʘ ʩʪʘʥʜʘʨʪʘ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʜʣʷ ʝʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ɸʆ 

ñʄɸɸò ʟʘʚʝʨʰʝʥʘ ʫʞʝ ʚ 2012 ʛ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʚ ɸʆ ñʄɸɸò ʧʦ ʩʪʘʥʜʘʨʪʫ e-Freight ʦʪʧʨʘʚʣʷʶʪʩʷ 9 ʪʠʧʦʚ 

ʩʦʦʙʱʝʥʠʡ. ɺʦ ʚʪʦʨʦʤ ʢʚʘʨʪʘʣʝ ʪʝʢʫʱʝʛʦ ʛʦʜʘ, ʧʣʘʥʠʨʫʝʪʩʷ ʚʢʣʶʯʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʠʧʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʢʦʨʦʩʪʠ, ʫʜʦʙʩʪʚʘ ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʧʨʦʮʝʩʩʘ 

ʦʙʨʘʙʦʪʢʠ ʛʨʫʟʦʚ. ʇʦʩʣʝ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʝʤʘ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʝʣʝʛʨʘʤʤ ʦʪ 

ʩʫʙʲʝʢʪʦʚ ʛʨʫʟʦʦʙʦʨʦʪʘ ʠ ʠʭ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʦʨʷʜʦʯʠʚʘʥʠʷ ʚ ʥʫʞʥʳʭ ʧʦʣʷʭ ʇʆ, 

ʩʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠʤʧʦʨʪʥʳʭ ʛʨʫʟʦʚ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,5 ʨʘʟʘ. ʊʝʤ ʩʘʤʳʤ, ʟʘʪʨʘʪʳ ʥʘ 

ʙʫʤʘʞʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʫʤʝʥʴʰʠʣʠʩʴ, ʘ ʪʘʢʞʝ ʠʩʢʦʨʝʥʷʝʪʩʷ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ 

ʧʨʠ ʚʚʦʜʝ ʠ ʯʪʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʛʨʫʟʘʤ. ɺ ʪʘʙʣʠʮʝ ˉ2 ʧʨʠʚʝʜʝʥʘ ʩʪʘʪʠʩʪʠʢʘ ʵʢʦʥʦʤʠʠ 

ʚʨʝʤʝʥʠ ʥʘ ʦʙʨʘʙʦʪʢʫ ʛʨʫʟʘ.  
 

ʊʘʙʣʠʮʘ 1 ï ɸʥʘʣʠʟ ʢʘʯʝʩʪʚ ʫʩʣʫʛ ʩʪʘʥʜʘʨʪʘ e-Freight ʩ ʙʫʤʘʞʥʳʤ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʦʤ 

 

ʇʦʢʘʟʘʪʝʣʴ 
ɹʫʤʘʞʥʳʡ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ 
ʕʣʝʢʪʨʦʥʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ 

ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʧʦʜʛʦʪʦʚʢʠ 

ʜʦʢʫʤʝʥʪʦʚ 
6 ʯ (ʠʤʧʦʨʪ) 
3 ʯ (ʵʢʩʧʦʨʪ) 

4 ʯ (ʠʤʧʦʨʪ) 
2 ʯ (ʵʢʩʧʦʨʪ) 

ɿʘʧʦʣʥʝʥʠʝ ʪʨʝʙʫʝʤʳʭ ʜʦʢʫʤʝʥʪʦʚ 20 (ʙʫʤʘʞʥʦʤ) 10 (ʙʫʤʘʞʥʦʤ) 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ, ʦʪʧʨʘʚʣʝʥʥʳʭ ʪʝʣʝʛʨʘʤʤ 

ʠ ʯʠʩʣʦ ʘʚʠʘʢʦʤʧʘʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2013 ʛ. ʧʦ ʧʨʦʛʨʘʤʤʝ e-Freight 

ʦʪʧʨʘʚʣʷʣʠ\ʧʨʠʥʠʤʘʣʠ ʪʝʣʝʛʨʘʤʤʳ ʚʩʝʛʦ 12 ʘʚʠʘʢʦʤʧʘʥʠʡ, ʪʦʛʜʘ ʢʘʢ ʟʘ ʧʨʦʰʝʜʰʠʡ ʛʦʜ, 

ʯʠʩʣʦ ʘʚʠʘʢʦʤʧʘʥʠʡ ʫʜʚʦʠʣʦʩʴ. ʆʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʪʧʨʘʚʣʝʥʥʳʭ ʪʝʣʝʛʨʘʤʤʘʭ ʪʘʢʞʝ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʥʘ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ ʩʠʤʚʦʣʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʝʨʝʭʦʜ ʥʘ ʵʣʝʢʪʨʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʪʝʥʜʝʥʮʠʶ ʨʘʟʚʠʪʠʷ ʛʨʫʟʦʚʳʭ ʘʚʠʘʧʝʨʝʚʦʟʦʢ. (ɼʠʘʛʨʘʤʤʘ 1) 

 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 
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ʈʠʩʫʥʦʢ 2 ï ɼʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʦʪʧʨʘʚʣʝʥʥʳʭ ʪʝʣʝʛʨʘʤʤ ʠ ʘʚʠʘʢʦʤʧʘʥʠʡ 2013-2016 ʛʛ., ʚ ʄɸɸ 
 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʮʝʣʠ e-Freight. ɺ ʧʨʦʛʨʘʤʤʝ e-Freight ʫʯʘʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ 

ʩʫʙʲʝʢʪʳ ʛʨʫʟʦʦʙʦʨʦʪʘ: ʘʚʠʘʢʦʤʧʘʥʠʠ, ʛʨʫʟʦʚʳʝ ʘʛʝʥʪʩʪʚʘ, ʧʨʝʜʧʨʠʷʪʠʷ ʥʘʟʝʤʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʪʘʤʦʞʝʥʥʳʝ ʦʨʛʘʥʳ. ʎʝʣʴ IATA ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʥʘ 

ʙʫʤʘʞʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʩʝʡ ʮʝʧʦʯʢʠ ʧʨʦʮʝʩʩʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ e-Freight ʧʦʚʳʩʠʪʩʷ ʢʘʯʝʩʪʚʦ ʢʦʥʪʨʦʣʷ. ʕʣʝʢʪʨʦʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʧʨʠʙʳʚʰʝʤ ʛʨʫʟʝ ʧʦʟʚʦʣʠʪ ʟʘʨʘʥʝʝ ʚʳʷʚʠʪʴ ʨʠʩʢʠ ʠ ʧʨʠʥʠʤʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʰʝʥʠʷ ʜʦ 

ʧʨʠʙʳʪʠʷ ʛʨʫʟʘ ʚ ʘʵʨʦʧʦʨʪ. ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʚʳʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʪʘʥʜʘʨʪʘ e-Freight:  

- ɺʳʩʦʢʘʷ ʥʘʜʝʞʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ï ʩʦʢʨʘʪʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʧʨʠ ʚʥʝʩʝʥʠʠ ʠ ʯʪʝʥʠʠ ʜʘʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ñCargo Terminalò; 

ʫʤʝʥʴʰʠʣʦʩʴ ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ Cargo Manager ʟʘ ʩʯʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʦ ʛʨʫʟʘʭ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ; 

- ʇʨʦʟʨʘʯʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʵʣʝʢʪʨʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ï ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʪ 

ʘʵʨʦʧʦʨʪʘ ʠʩʧʨʘʚʣʷʶʪʩʷ ʪʨʝʢʠʥʛʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ; 

- ʇʦʚʳʰʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ï ʵʣʝʢʪʨʦʥʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʜʦʩʪʫʧʥʘ ʣʠʰʴ 

ʥʝʦʙʭʦʜʠʤʳʤ ʣʠʮʘʤ, ʫʯʘʩʪʚʫʶʱʠʤ ʚ ʧʨʦʮʝʩʩʝ. 

- ʕʢʦʣʦʛʠʯʥʦʩʪʴ\ʋʤʝʥʴʰʝʥʠʝ ʨʘʩʭʦʜʦʚ ï ʧʦʟʚʦʣʷʝʪ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʙʫʤʘʞʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ;  

- ʕʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ ʧʨʠ ʪʨʘʥʟʠʪʝ ï ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʧʨʘʚʢʠ ʜʦʢʫʤʝʥʪʦʚ ʜʦ 

ʬʠʟʠʯʝʩʢʦʡ ʦʪʧʨʘʚʢʠ ʩʘʤʦʛʦ ʛʨʫʟʘ, ʩʦʢʨʘʱʘʝʪ ʮʠʢʣ ʠʭ ʦʙʨʘʙʦʪʢʠ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʥʦʚʦʛʦ ʩʪʘʥʜʘʨʪʘ. ʇʨʠ ʚʥʝʜʨʝʥʠʠ ʩʪʘʥʜʘʨʪʘ ʙʳʣʠ ʤʠʥʠʤʘʣʴʥʳʝ 

ʟʘʪʨʘʪʳ ʥʘ ʩʝʨʚʝʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʧʝʮʠʘʣʴʥʳʝ ʩʧʨʘʚʦʯʥʠʢʠ IATA, ʘ ʪʘʢʞʝ ʟʘʪʨʘʪʳ ʧʦ 

ʪʨʘʬʠʢʫ ʦʪʧʨʘʚʢʠ ʪʝʣʝʛʨʘʤʤ ʚ ʩʫʤʤʝ $1200 ʝʞʝʤʝʩʷʯʥʦ. ɺ ʮʝʣʦʤ, ɸʆ ñʄɸɸò 

ʧʨʦʛʥʦʟʠʨʫʝʪ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʦʭʦʜʳ ʦʪ ʘʚʠʘʢʦʤʧʘʥʠʡ ʧʫʪʝʤ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʥʦʚʦʛʦ ʪʘʨʠʬʘ ʟʘ ʫʩʣʫʛʠ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ, ʪ.ʝ. ʦʪʧʨʘʚʢʠ ʪʝʣʝʛʨʘʤʤ. ʇʨʝʜʧʦʣʘʛʘʝʤʳʡ 

ʜʦʭʦʜ - $890.000 ʚ ʛʦʜ. (ʊʘʙʣʠʮʘ 2) 
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ʊʘʙʣʠʮʘ 2 ï ʆʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʦʪ ʚʥʝʜʨʝʥʠʷ e-Freight ʚ ʄɸɸ 
 

ʇʨʦʛʥʦʟʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʪʛ\$ 

ʈʘʟʦʚʳʝ ʟʘʪʨʘʪʳ ʥʘ ʚʥʝʜʨʝʥʠʝ $3000 

ʈʘʟʦʚʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʧʨʘʚʦʯʥʠʢʠ ʀɸʊɸ $800 

ʇʦʩʪʦʷʥʥʳʝ ʟʘʪʨʘʪʳ $1200 ʚ ʤʝʩʷʮ 

ʇʨʦʛʥʦʟʠʨʫʝʤʳʡ ʜʦʭʦʜ $890000 

   

ʆʜʥʠʤ ʠʟ ʧʣʘʥʦʚ ʧʦ ʫʣʫʯʰʝʥʠʶ ʩʪʘʥʜʘʨʪʘ e-Freight ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪ ʧʦ ʚʥʝʜʨʝʥʠʶ 

ʥʘ ʉɺʍ ʰʪʨʠʭ ʢʦʜʠʨʦʚʘʥʠʷ ʛʨʫʟʦʚ ʠ ʠʭ ʩʢʘʥʠʨʦʚʘʥʠʷ. ɺ ʜʘʥʥʳʡ ʧʨʦʝʢʪ ʚʭʦʜʠʪ  

ʦʩʥʘʱʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʤʦʙʠʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ (ʧʣʘʥʰʝʪ). ʕʪʦ ʜʘʩʪ ʙʦʣʝʝ 

ʦʧʝʨʘʪʠʚʥʳʡ, ʙʝʟʦʧʘʩʥʳʡ ʠ ʧʨʦʟʨʘʯʥʳʡ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʛʨʫʟʦʚ.  

ɿʘʢʣʶʯʝʥʠʝ. ʕʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʙʦʣʝʝ 10 ʣʝʪ ʥʘʟʘʜ 

ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʨʘʙʦʪʳ ʛʨʫʟʦʧʝʨʝʚʦʟʯʠʢʦʚ ʠ ʩʦʢʨʘʱʝʥʠʷ ʦʙʲʝʤʘ ʙʫʤʘʞʥʳʭ ʥʦʩʠʪʝʣʝʡ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ, IATA  ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʢ 2016 ʛʦʜʫ ʚʩʝ ʜʦʢʫʤʝʥʪʳ 

ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʬʦʨʤʘʪʝ, ʦʜʥʘʢʦ ʪʘʤʦʞʝʥʥʳʝ ʦʨʛʘʥʳ ʈʂ ʚʩʝ ʝʱʝ ʥʝ 

ʛʦʪʦʚʳ ʨʘʙʦʪʘʪʴ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʘ ʪʘʢʞʝ, ʥʝ ʚʩʝ ʘʚʠʘʢʦʤʧʘʥʠʠ ʠ ʘʵʨʦʧʦʨʪʳ 

ʦʩʚʦʠʣʠ ʧʦʜʦʙʥʫʶ ʪʝʭʥʦʣʦʛʠʶ.  

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʠ 

ʧʝʨʩʧʝʢʪʠʚʫ ʨʘʟʚʠʪʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ. ɹʣʘʛʦʜʘʨʷ ʧʨʝʠʤʫʱʝʩʪʚʘʤ, ʦʧʠʩʘʥʥʳʤ 

ʚʳʰʝ, ʚʥʝʜʨʝʥʠʝ ʩʪʘʥʜʘʨʪʘ e-Freight ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤʳ ʛʨʫʟʦʦʙʦʨʦʪʘ ʠ ʨʘʟʚʠʪʴ 

ʪʨʘʥʟʠʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʥʘʰʝʡ ʩʪʨʘʥʳ ʚ ʩʬʝʨʝ ʛʨʫʟʦʚʳʭ ʘʚʠʘʧʝʨʝʚʦʟʦʢ.  
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ʇʋʊʀ ʈɽʐɽʅʀʗ ʇʈʆɹʃɽʄʓ ʆɹʃɽɼɽʅɽʅʀʗ ʂʆʅʊɸʂʊʅʓʍ 

ʇʈʆɺʆɼʆɺ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʦʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʚʦʟʥʠʢʘʶʱʠʭ ʚ 

ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʥʘ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ ï ʦʙʣʝʜʝʥʝʥʠʝ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʥʘ ʨʦʩʩʠʡʩʢʠʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛʘʭ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʩʦʯʝʪʘʥʠʷ. ʇʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʩʧʦʩʦʙʘ ʙʦʨʴʙʳ ʩ 

ʦʙʣʝʜʝʥʝʥʠʝʤ. 

ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ ץʳʩץʳ ʫʘץʳʪʪʘ ʪʝʤʽʨʞʦʣʜʘ ʧʘʡʜʘ ʙʦʣʘʪʳʥ  ʙʘʩʪʳ 

ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ ï ʪװʡʽʩʧʝ ʞʝʣʽʩʽʥʽש ʤײʟ ʙʦʣʳʧ ץʘʪʫʳ ץʘʨʘʩʪʳʨʳʣסʘʥ. ɹײʣ ʤᴅʩʝʣʝʥʽ ʈʝʩʝʡ 
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ʪʝʤʽʨʞʦʣʜʘʨʳʥʜʘ ʰʝʰʫ ʤᴅʩʝʣʝʩʽ ʞᴅʥʝ ʦʣʘʨʜʳװ שʥʜʝʩʫʣʝʨʽʥʽש ʪʠʽʤʜʽʣʽʛʽ ʪʘʣץʳסʘ 

ʩʘʣʳʥʜʳ. ʄײʟ ʙʦʣʳʧ ץʘʪʫʤʝʥ ʢװʨʝʩʫʜʽש ʧʝʨʩʧʝʢʪʠʚʪʽ ʞʦʣʜʘʨʳʥʳש ʩʠʧʘʪʪʘʤʘʩʳ ʙʝʨʽʣʛʝʥ.  

ɸbstract. In this article is considered one of the main problems of the railroads in winter 

- the icing of the contact network. The methods of solving this problem on the Russian railways 

and the effectiveness of their combination are analyzed. A description of the prospective method 

of combating icing is given. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘ, ʙʦʨʴʙʘ ʩ ʦʙʣʝʜʝʥʝʥʠʝʤ, ʢʦʥʪʘʢʪʥʘʷ ʩʝʪʴ, 

ʚʠʙʨʦʧʘʥʪʦʛʨʘʬ, ʤʠʢʨʦʚʦʣʥʦʚʳʝ ʥʘʛʨʝʚʘʪʝʣʠ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʪʝʤʽʨʞʦʣ, ʤײʟ ʙʦʣʳʧ ץʘʪʫʤʝʥ ʢװʨʝʩ, ʪװʡʽʩʧʝ ʞʝʣʽʩʽ, 

ʚʠʙʨʘʢʘʥʪʦʛʨʘʬ, ץʳʩץʘʪʦʣץʳʥʜʳ ץʳʟʜʳʨסʳʰ. 

Keywords: railway, anti-icing, contact network, vibration pantograph, microwave 

heaters. 

 

ɿʠʤʘ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʧʝʨʠʦʜʦʤ ʜʣʷ ʨʘʙʦʪʳ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʪʘʢ ʢʘʢ ʥʠʟʢʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʣʝʜ ʠ ʩʥʝʛ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʥʘʨʫʰʘʶʪ 

ʜʚʠʞʝʥʠʝ ʧʦʝʟʜʦʚ. ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʦʙʣʝʜʝʥʝʥʠʝ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʣʝʜʝʥʝʥʠʷ ʩʦʟʜʘʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, 

ʚʳʟʳʚʘʶʱʠʝ ʦʙʨʳʚ ʧʨʦʚʦʜʦʚ, ʚʦʟʥʠʢʘʶʪ ʜʫʛʦʚʳʝ ʨʘʟʨʷʜʳ ʩ ʙʦʣʴʰʠʤʠ ʪʦʢʘʤʠ, ʢʦʪʦʨʳʝ 

ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʞʦʛʘ ʧʨʦʚʦʜʘ ʠ ʧʦʚʨʝʞʜʝʥʠʷ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʛʨʘʬʠʪʦʚʳʭ 

ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ. 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʙʦʨʴʙʳ ʩ ʦʙʣʝʜʝʥʝʥʠʝʤ ʢʦʥʪʘʢʪʥʳʭ ʩʝʪʝʡ 

ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʵʣʝʢʪʨʦʚʦʟʘʭ ʚʠʙʨʦʧʘʥʪʦʛʨʘʬʦʚ (ʧʥʝʚʤʦʙʘʨʘʙʘʥʦʚ), ʙʣʘʛʦʜʘʨʷ ʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʛʦʣʦʣʝʜʦʦʙʨʘʟʦʚʘʥʠʷ. ɺʠʙʨʦʧʘʥʪʦʛʨʘʬ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʦʯʠʩʪʢʫ ʦʪ ʛʦʣʦʣʝʜʘ ʪʦʣʱʠʥʦʡ 2 - 3 ʤʤ. 

ʇʥʝʚʤʦʙʘʨʘʙʘʥ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩ. 1, ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʫʛʦʣʢʦʚ, ʠʤʝʶʱʠʭ 

ʬʦʨʤʫ ʧʦʣʦʟʘ, ʟʘʢʨʝʧʣʷʝʤʳʭ ʥʘ ʢʘʨʝʪʢʘʭ ʪʦʢʦʧʨʠʝʤʥʠʢʘ.  ʂ ʢʘʞʜʦʤʫ ʫʛʦʣʢʫ 

ʧʨʠʩʦʝʜʠʥʝʥʳ ʧʦ ʜʚʘ ʚʠʙʨʘʪʦʨʘ ʩ ʠʟʦʣʠʨʦʚʘʥʥʳʤ ʰʣʘʥʛʦʤ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʧʦʜʚʦʜʠʪʩʷ 

ʚʦʟʜʫʭ ʧʦʜ ʜʘʚʣʝʥʠʝʤ 5 - 7 ʢʛʩ/ʩʤ
2
. ʆʯʠʩʪʢʘ ʛʦʣʦʣʝʜʘ ʩ ʧʨʦʚʦʜʦʚ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʩʪʘʣʴʥʳʤʠ ʙʠʣʘʤʠ ʚʨʘʱʘʶʱʝʛʦʩʷ 

ʙʘʨʘʙʘʥʘ, ʢʦʪʦʨʳʡ ʧʨʠʞʠʤʘʝʪʩʷ ʢ ʢʦʥʪʘʢʪʥʦʤʫ ʧʨʦʚʦʜʫ ʩ ʫʩʠʣʠʝʤ 7 - 10 ʢʛʩ. ɺʠʙʨʘʮʠʷ 

ʧʨʦʠʩʭʦʜʠʪ ʩ ʯʘʩʪʦʪʦʡ 4 - 5 ʪʳʩ. ʫʜʘʨʦʚ ʚ ʤʠʥʫʪʫ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʇʥʝʚʤʦʙʘʨʘʙʘʥ (ʚʠʙʨʦʧʘʥʪʦʛʨʘʬ) ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʛʦʣʦʣʝʜʘ ʩ ʢʦʥʪʘʢʪʥʦʛʦ 

ʧʨʦʚʦʜʘ 

 

ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʵʣʝʢʪʨʦʚʦʟʘ ʧʨʠ ʨʘʙʦʪʝ ʚʠʙʨʦʧʘʥʪʦʛʨʘʬʘ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʪ 

5 ʜʦ 60 ʢʤ/ʯ ʠ ʟʘʚʠʩʠʪ ʦʪ ʪʦʣʱʠʥʳ ʩʣʦʷ ʛʦʣʦʣʝʜʘ, ʝʛʦ ʧʣʦʪʥʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʯʠʩʪʢʠ, ʥʦ 

ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʩʢʦʨʦʩʪʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʜʣʷ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ.  

ɼʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʵʣʝʢʪʨʦʚʦʟʘ ʩ ʚʠʙʨʦʧʘʥʪʦʛʨʘʬʦʤ ʥʘʟʥʘʯʘʶʪ ʣʦʢʦʤʦʪʠʚʥʫʶ 

ʙʨʠʛʘʜʫ, ʢʦʪʦʨʘʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʷʟʘʥʘ ʩʜʘʪʴ ʟʘʯʝʪ ʠ ʧʦʣʫʯʠʪʴ ʧʠʩʴʤʝʥʥʦʝ ʟʘʢʣʶʯʝʥʠʝ. 

ɺʨʝʤʷ ʫʩʪʘʥʦʚʢʠ  ʥʘ ʣʦʢʦʤʦʪʠʚ, ʠʩʧʳʪʘʥʠʷ ʚ ʮʝʭʝ ʠ ʧʦʜ ʢʦʥʪʘʢʪʥʳʤ ʧʨʦʚʦʜʦʤ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʦʭʦʜʦʤ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʦʩʪʘ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 1,5 ʯ ʩ ʤʦʤʝʥʪʘ 

ʧʦʣʫʯʝʥʠʷ ʧʨʠʢʘʟʘ ʦʙ ʫʩʪʘʥʦʚʢʝ ʚʠʙʨʦʧʘʥʪʦʛʨʘʬʘ. ɽʩʣʠ ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ ʥʝ ʫʜʘʣʦʩʴ 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 
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ʧʦʣʥʦʩʪʴʶ ʦʯʠʩʪʠʪʴ ʢʦʥʪʘʢʪʥʳʡ ʧʨʦʚʦʜ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʦʚʪʦʨʠʪʴ 

ʧʨʦʮʝʜʫʨʫ. ɿʘ ʢʘʯʝʩʪʚʦ ʦʯʠʩʪʢʠ ʥʝʩʫʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʚʳʜʝʣʝʥʥʳʝ ʜʣʷ ʦʙʲʝʟʜʘ ʨʘʙʦʪʥʠʢ 

ʜʠʩʪʘʥʮʠʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠ ʤʘʰʠʥʠʩʪ ʵʣʝʢʪʨʦʚʦʟʘ. 

ʂʨʦʤʝ ʚʠʙʨʦʙʘʨʘʙʘʥʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʛʦʣʦʣʸʜʦʦʯʠʩʪʝʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ. ʋʩʪʘʥʦʚʢʘ 

ʄʆɻ-1 ʤʦʥʪʠʨʫʝʪʩʷ ʥʘ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʚʳʰʢʝ ʘʚʪʦʤʦʪʨʠʩʳ ʠʣʠ ʜʨʝʟʠʥʳ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩ. 2.  ɹʘʨʘʙʘʥ, ʟʘʢʨʝʧʣʝʥʥʳʡ ʥʘ ʥʘʢʣʦʥʥʦʡ ʨʘʤʝ, ʧʨʠʚʦʜʠʪʩʷ ʚ ʨʘʙʦʪʫ 

ʙʝʥʟʦʵʣʝʢʪʨʠʯʝʩʢʠʤ ʘʛʨʝʛʘʪʦʤ ɸɹ-4ʊ/230. ʂʨʫʛʣʳʝ ʩʪʘʣʴʥʳʝ ʧʨʫʪʢʠ ʙʘʨʘʙʘʥʘ, ʧʨʠ ʝʛʦ 

ʚʨʘʱʝʥʠʠ, ʙʴʶʪ ʧʦ ʨʘʙʦʯʝʡ ʯʘʩʪʠ ʢʦʥʪʘʢʪʥʦʛʦ ʧʨʦʚʦʜʘ ʩ ʥʘʞʘʪʠʝʤ 100 - 150 ʅ. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ɻʦʣʦʣʸʜʦʦʯʠʩʪʠʪʝʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʪʠʧʘ ʄʆɻ ʥʘ ʘʚʪʦʜʨʝʟʠʥʝ 

 

 ʋʩʪʘʥʦʚʢʠ ʄʆɻ-1, ʄʆɻ-6, ʄʆɻ-7 ʩʦʩʪʦʷʪ ʠʭ ʜʚʫʭ ʙʘʨʘʙʘʥʦʚ, ʢʦʪʦʨʳʝ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʤ ʧʦʜʲʝʤʥʠʢʝ ʩ ʠʟʦʣʠʨʫʶʱʠʤ ʚʘʣʦʤ ʠ ʤʦʛʫʪ 

ʤʦʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʧʨʠʮʝʧʥʦʡ ʧʣʘʪʬʦʨʤʝ. ɺ ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʦʣʦʞʝʥʠʠ ʙʘʨʘʙʘʥʳ ʥʘʭʦʜʷʪʩʷ 

ʥʘ ʚʳʩʦʪʝ 4,66 ʤʝʪʨʘ ʦʪ ʫʨʦʚʥʷ ʛʦʣʦʚʢʠ ʨʝʣʴʩʘ, ʘ ʧʨʠ ʨʘʙʦʪʝ ʚ ʧʨʝʜʝʣʘʭ ʨʘʙʦʯʝʡ ʚʳʩʦʪʳ 

ʢʦʥʪʘʢʪʥʦʛʦ ʧʨʦʚʦʜʘ - 5,55 - 6,8 ʤʝʪʨʘ, ʧʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘʞʘʪʠʝ 70 - 200 ʅ. 

ʈʘʙʦʪʘʝʪ ʫʩʪʘʥʦʚʢʘ ʧʨʠ ʩʢʦʨʦʩʪʠ ʦʪ 20 ʜʦ 60 ʢʤ/ʯ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʝʨʝʞʘʪʠʷ 

ʧʨʦʚʦʜʘ ʨʘʤʫ ʨʘʩʧʦʣʘʛʘʶʪ ʥʘʢʣʦʥʥʦ ʚ ʩʪʦʨʦʥʫ, ʦʙʨʘʪʥʫʶ ʜʚʠʞʝʥʠʶ. ʉʦʚʤʝʱʝʥʠʝ ʜʚʫʭ 

ʙʘʨʘʙʘʥʦʚ ʥʘ ʦʜʥʦʡ ʨʘʤʝ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʯʠʩʪʢʠ ʚ ʨʘʡʦʥʘʭ ʩ ʦʩʦʙʦ 

ʠʥʪʝʥʩʠʚʥʳʤ ʛʦʣʦʣʝʜʦʤ ʪʦʣʱʠʥʦʡ ʙʦʣʝʝ 15 ʤʤ. 

ʄʝʭʘʥʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ ʧʨʦʚʦʜʘ ʦʪ ʛʦʣʦʣʝʜʘ ʫʩʪʘʥʦʚʢʦʡ ʄʆɻ ʚʳʧʦʣʥʷʝʪʩʷ ʜʚʫʤʷ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʨʘʙʦʪʥʠʢʘʤʠ ʚ ʟʘʱʠʪʥʳʭ ʢʘʩʢʘʭ, ʦʯʢʘʭ ʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʧʝʨʯʘʪʢʘʭ. ɺʦ ʚʨʝʤʷ ʩʪʦʷʥʢʠ ʘʚʪʦʜʨʝʟʠʥʳ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʝ ʙʠʣʦʚ 

ʨʘʙʦʪʘʶʱʝʛʦ ʚʠʙʨʦʙʘʨʘʙʘʥʘ ʩ ʢʦʥʪʘʢʪʥʳʤ ʧʨʦʚʦʜʦʤ, ʪʘʢ ʢʘʢ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʦʙʨʳʚʫ ʧʨʦʚʦʜʘ. 

ʂʨʦʤʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʙʦʨʴʙʳ ʩ ʛʦʣʦʣʝʜʦʤ, ʧʨʠʤʝʥʷʝʪʩʷ ʩʧʦʩʦʙ ʧʦʜʦʛʨʝʚʘ 

ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʟʝʨʚʥʦʛʦ ʘʛʨʝʛʘʪʘ ʪʷʛʦʚʦʡ ʧʦʜʩʪʘʥʮʠʠ. 

ʕʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ  ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʪʷʛʦʚʦʡ ʧʦʜʩʪʘʥʮʠʠ ʧʦ ʮʝʧʠ 

ʢʦʥʪʘʢʪʥʘʷ ʧʦʜʚʝʩʢʘ - ʨʝʣʴʩ, ʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʧʦʜʦʛʨʝʚ ʧʨʦʚʦʜʘ - ʧʦ ʢʦʥʪʘʢʪʥʳʤ 

ʧʦʜʚʝʩʢʘʤ.  

ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʷʚʣʷʶʪʩʷ ʙʳʩʪʨʦʪʘ ʟʘʚʝʨʰʝʥʠʷ ʦʯʠʩʪʢʠ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʝʪʠ. ɸ ʪʘʢ ʢʘʢ ʵʥʝʨʛʠʷ, ʦʪʜʘʚʘʝʤʘʷ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʟʘʚʠʩʠʪ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʙʦʛʨʝʚʘ, ʪʦ ʫʤʝʥʴʰʘʶʪʩʷ ʟʘʪʨʘʪʳ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʧʣʘʚʢʫ.  
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ɼʘʥʥʳʡ ʤʝʪʦʜ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ. ʊʦʢʦʚʘʷ ʥʘʛʨʫʟʢʘ ʣʠʥʠʠ 

ʧʦʚʳʰʘʝʪʩʷ ʜʦ ʟʥʘʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʪʣʦʞʝʥʠʝ ʛʦʣʦʣʝʜʘ ʥʘ ʧʨʦʚʦʜʘʭ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. 

ʆʜʥʘʢʦ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʧʦʜʦʛʨʝʚ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʵʥʝʨʛʦʟʘʪʨʘʪ. 

ʀʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ ʥʘ ʧʦʜʩʪʘʥʮʠʷʭ - ʩʧʝʮʠʘʣʴʥʦ ʚʳʜʝʣʝʥʥʳʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʠʣʠ 

ʩʠʩʪʝʤʳ ʰʠʥ - ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠʟ-ʟʘ ʙʦʣʴʰʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʥʘ 

ʤʘʣʳʭ ʩʪʘʥʮʠʷʭ. ʅʘ ʣʠʥʠʷʭ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ ʤʝʪʦʜʘ ʪʨʝʙʫʝʪʩʷ 

ʧʨʝʢʨʘʱʝʥʠʝ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ, ʢʨʦʤʝ ʪʦʛʦ ʤʝʪʦʜ ʧʣʘʚʢʠ ʦʧʘʩʝʥ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʪʞʠʛʘ 

ʢʦʥʪʘʢʪʥʳʭ ʧʨʦʚʦʜʦʚ. 

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʜʣʷ ʙʦʨʴʙʳ ʩ ʦʙʣʝʜʝʥʝʥʠʝʤ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ  

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʠʜʝʶ ʧʦ ʧʨʘʢʪʠʯʝʩʢʠ 

ʤʛʥʦʚʝʥʥʦʤʫ ʥʘʛʨʝʚʫ ʫʯʘʩʪʢʘ ʢʦʥʪʘʢʪʥʦʛʦ ʧʨʦʚʦʜʘ ʠ ʣʠʢʚʠʜʘʮʠʠ ʥʘ ʥʝʤ ʣʝʜʷʥʦʡ ʧʣʝʥʢʠ. 

 ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪ ʛʨʫʧʧʫ ʤʠʢʨʦʚʦʣʥʦʚʳʭ ʥʘʛʨʝʚʘʪʝʣʝʡ, ʚʢʣʶʯʘʶʱʠʭ 

ʤʘʛʥʝʪʨʦʥʳ ʩ ʯʘʩʪʦʪʦʡ 2450 ʄɻʮ ʠ ʨʝʟʦʥʘʪʦʨʳ ʦʪʢʨʳʪʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʳʝ ʨʘʟʤʝʱʘʶʪ 

ʧʝʨʝʜ ʧʘʥʪʦʛʨʘʬʦʤ ʥʘ ʢʨʳʰʝ ʵʣʝʢʪʨʦʚʦʟʘ.  ʅʘʛʨʝʚʘʪʝʣʴ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʩʬʝʨʠʯʝʩʢʠʭ 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʦʪʨʘʞʘʪʝʣʝʡ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʛʨʝʚ ʫʯʘʩʪʢʘ 

ʢʦʥʪʘʢʪʥʦʛʦ ʧʨʦʚʦʜʘ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ +(30é40) ÁC.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʣʝʜʷʥʘʷ ʧʣʝʥʢʘ, ʧʦʢʨʳʚʘʶʱʘʷ ʢʦʥʪʘʢʪʥʳʡ ʧʨʦʚʦʜ, 

ʥʘʛʨʝʚʘʝʪʩʷ ʠ ʪʘʝʪ. ʉʭʝʤʘ ʪʘʷʥʠʷ ʣʝʜʷʥʦʡ ʧʣʝʥʢʠ (ʘ) ʠ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʤʘʛʥʝʪʨʦʥʦʚ (ʙ) 

ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 3. 

 

ʘ) 

 
 

ʙ) 

 
 

ʈʠʩʫʥʦʢ 3 ï ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʜʣʷ ʥʘʛʨʝʚʘ ʢʦʥʪʘʢʪʥʦʛʦ ʧʨʦʚʦʜʘ 
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ʇʨʠ  ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʛʨʝʚʘʪʝʣʝʡ ʢʘʞʜʳʡ ʵʣʝʢʪʨʦʚʦʟ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʯʠʱʘʝʪ 

ʧʨʦʚʦʜ ʦʪ ʥʘʣʝʜʠ ʠ, ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ,  ʩʦʟʜʘʶʪʩʷ ʥʦʨʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʠ 

ʧʨʝʜʦʪʚʨʘʱʘʝʪʩʷ ʙʳʩʪʨʦʝ ʠʟʥʘʰʠʚʘʥʠʝ ʛʨʘʬʠʪʦʚʳʭ ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ.   

ʆʜʥʘʢʦ ʵʪʦʪ ʤʝʪʦʜ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ: ʧʨʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʣʦʢʦʤʦʪʠʚʘ 36 ʢʤ/ʯ ʥʝʦʙʭʦʜʠʤʦ 10 ʨʝʟʦʥʘʪʦʨʦʚ, ʢ ʢʘʞʜʦʤʫ ʠʟ ʢʦʪʦʨʳʭ ʜʦʣʞʝʥ ʙʳʪʴ 

ʧʦʜʢʣʶʯʝʥ ʤʘʛʥʝʪʨʦʥ ʤʦʱʥʦʩʪʴʶ 10 ʢɺʪ. ʇʨʠ ʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʠ ʩʣʝʜʫʝʪ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʚʝʣʠʯʠʪʴ ʤʦʱʥʦʩʪʴ ʤʘʛʥʝʪʨʦʥʘ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʤʘʩʩʫ ʣʦʢʦʤʦʪʠʚʘ. 

ʅʘ ʦʧʳʪʝ ʜʦʢʘʟʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʢʦʤʙʠʥʘʮʠʠ ʤʝʪʦʜʦʚ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ 

ʙʦʨʴʙʳ ʩ ʛʦʣʦʣʝʜʦʤ. ʇʨʠ ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʦʯʠʩʪʢʠ ʠ 

ʧʣʘʚʢʠ ʛʦʣʦʣʝʜʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʶʪʩʷ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʧʨʦʙʣʝʤʳ. 

ʉʥʘʯʘʣʘ ʢʦʥʪʘʢʪʥʳʡ ʧʨʦʚʦʜ ʥʘʛʨʝʚʘʝʪʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ  ʚʳʰʝ 0 
o
ʉ, ʠʟ-ʟʘ ʯʝʛʦ ʪʘʝʪ 

ʧʨʠʣʝʛʘʶʱʘʷ ʢ ʧʨʦʚʦʜʫ ʥʘʣʝʜʴ. ʇʦʩʣʝ ʵʪʦʛʦ ʣʝʜ ʫʞʝ ʥʝ ʠʤʝʝʪ ʩʮʝʧʣʝʥʠʷ ʩ ʧʨʦʚʦʜʦʤ ʠ 

ʣʝʛʢʦ ʩʙʠʚʘʝʪʩʷ ʚʠʙʨʦʙʘʨʘʙʘʥʘʤʠ. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʧʨʠʤʝʥʷʝʪʩʷ ʩʦʯʝʪʘʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ 

ʩ ʛʦʣʦʣʝʜʦʤ. ɺ ʧʝʨʠʦʜ ʛʦʣʦʣʝʜʘ ʥʘ ʨʘʤʳ, ʧʨʫʞʠʥʳ ʠ ʧʦʣʦʟʴʷ ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ ʚʦ ʚʨʝʤʷ 

ʊʆ-2 ʥʘʥʦʩʷʪ ʧʨʦʪʠʚʦʛʦʣʦʣʝʜʥʫʶ ʞʠʜʢʦʩʪʴ (ɸʨʢʪʠʢʘ ɸ-ʆ, ɸ-3), ʧʨʦʪʠʚʦʛʦʣʦʣʝʜʥʳʝ 

ʩʤʘʟʢʠ (ʎʅʀʀ ʂɿ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʜʦ -40 
o
ʉ), ʢʦʪʦʨʳʝ ʩʥʠʞʘʶʪ ʩʠʣʫ ʩʮʝʧʣʝʥʠʷ ʣʴʜʘ ʩ 

ʧʨʦʚʦʜʦʤ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʫʩʣʦʚʠʷ ʦʯʠʩʪʢʠ.  

ʊʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʭʦʣʦʜʥʦʛʦ ʚʝʪʨʘ ʚ 

ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʷʚʣʷʶʪʩʷ ʣʝʩʦʧʦʩʘʜʢʠ ʚʜʦʣʴ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ.  ʇʨʠ ʵʪʦʤ 

ʩʥʠʞʘʝʪʩʷ ʩʠʣʘ ʚʦʟʜʝʡʩʪʚʠʷ ʚʝʪʨʘ ʠ ʫʤʝʥʴʰʘʶʪʩʷ ʦʪʣʦʞʝʥʠʷ. 

ʆʜʥʘʢʦ, ʧʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ 

ʙʦʨʴʙʳ ʩ ʦʙʣʝʜʝʥʝʥʠʝʤ ʧʨʦʚʦʜʦʚ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ, ʦʩʦʙʝʥʥʦ ʥʘ ʣʠʥʠʷʭ ʩ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʤ ʜʚʠʞʝʥʠʝʤ, ʛʜʝ ʦʙʣʝʜʝʥʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʥʘʠʙʦʣʝʝ ʩʝʨʴʝʟʥʳʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ, ʧʦʢʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 
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ɸbstract. In this article were considered significants of without a hitch  work of railway 
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ʊʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ, ʢʘʢ ʩʦʨʪʠʨʦʚʦʯʥʘʷ, ʛʨʫʟʦʚʘʷ, ʫʯʘʩʪʢʦʚʘʷ ʩʪʘʥʮʠʠ, ʜʦʣʞʥʳ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʳʡ ʧʨʠʝʤ, ʧʨʦʧʫʩʢ ʠ ʦʪʧʨʘʚʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʢʘʪʝʛʦʨʠʡ ʧʦʝʟʜʦʚ. ɺ ʦʙʱʝʤ ʚʠʜʝ ʥʘʟʥʘʯʝʥʠʝ ʩʪʘʥʮʠʡ ʩʦʩʪʦʠʪ ʚʦ ʚʚʦʜʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʦʪʦʢʘ, ʝʛʦ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ 

ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʦʪʣʠʯʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʩʪʘʥʮʠʠ, ʠ ʚʳʚʦʜʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʨʘʬʠʢʦʤ ʜʚʠʞʝʥʠʷ. ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʦ ʩʭʝʤʝ çʚʚʦʜð ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ð ʚʳʚʦʜè ʭʘʨʘʢʪʝʨʥʦ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʩʪʘʥʮʠʡ ʢʘʢ ʙʦʣʴʰʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʥʦ ʠ 

ʜʣʷ ʩʠʩʪʝʤ ʝʱʝ ʙʦʣʴʰʝʡ ʨʘʟʤʝʨʥʦʩʪʠ ð ʩʪʳʢʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ 

ʩʪʘʥʮʠʡ ʩ ʚʥʝʰʥʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ. ʆʙʱʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʨʘʙʦʪʳ ʧʦ ʪʘʢʦʡ ʩʭʝʤʝ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʦʢʘʟʘʪʝʣʷʭʞ.ʜ. ʩʪʘʥʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʥʘʜʝʞʥʦʩʪʠ[1, ʩ. 18]. 

ʅʘʜʝʞʥʦʩʪʴ ð ʦʩʥʦʚʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʞ.ʜ. ʩʪʘʥʮʠʡ. ʇʦʜ 

ʥʘʜʝʞʥʦʩʪʴʶ ʧʦʥʠʤʘʶʪ ʩʚʦʡʩʪʚʦ ʦʙʲʝʢʪʘ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʧʦʣʥʷʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʜʘʯʠ ʚ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʅʘʜʝʞʥʦʩʪʴ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ð ʩʚʦʡʩʪʚʦ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʥʥʳʝ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤʦʡ, ʘ ʚʳʧʦʣʥʝʥʠʝ ʵʪʠʭ ʬʫʥʢʮʠʡ ʟʘʚʠʩʠʪ 

ʦʪ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʳ: ʤʦʱʥʦʩʪʠ, ʪʝʭʥʦʣʦʛʠʠ, ʫʧʨʘʚʣʝʥʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʠ ʥʘʜʝʞʥʦʩʪʴ ʢʘʢ ʩʚʦʡʩʪʚʦ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʥʥʳʝ ʬʫʥʢʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʩʠʩʪʝʤʳ.  

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʜʝʞʥʦʩʪʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʥʘʯʘʣʘ 

ʨʘʩʩʤʦʪʨʝʪʴ ʚ ʥʘʠʙʦʣʝʝ ʦʙʱʝʡ ʬʦʨʤʝ ʥʘ ʧʨʠʤʝʨʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʥʝʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʳʭ 

ʦʙʲʝʢʪʦʚ. ʇʦʜ ʥʝʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʳʤʠ ʩʠʩʪʝʤʘʤʠ ʧʦʥʠʤʘʶʪ ʥʝ ʪʦʣʴʢʦ ʪʝ ʩʠʩʪʝʤʳ, 

ʢʦʪʦʨʳʝ ʧʦʩʣʝ ʦʪʢʘʟʘ ʥʝ ʧʦʜʣʝʞʘʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ, ʥʦ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʪʝ ʦʙʲʝʢʪʳ ʠ 

ʩʠʩʪʝʤʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʦʩʣʝʜʩʪʚʠʷ ʦʪʢʘʟʦʚ ð ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʟʜʝʨʞʢʠ, 

ʫʭʫʜʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ (ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ, ʟʘʤʝʜʣʝʥʠʝ 

ʦʙʦʨʦʪʘ ʚʘʛʦʥʦʚ ʠ ʜʨ.) ð ʥʝʦʙʨʘʪʠʤʳ. 

ʆʩʥʦʚʥʘʷ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʤʝʨʘ ʥʘʜʝʞʥʦʩʪʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ð ʚʨʝʤʷ ʙʝʟʦʪʢʘʟʥʦʡ 

ʨʘʙʦʪʳ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʠʯʠʥ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʲʝʤʦʤ ʨʘʙʦʪʳ, ʤʦʱʥʦʩʪʴʶ 

ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʠʭ ʥʘʜʝʞʥʦʩʪʴʶ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʦʪʢʘʟʳ ð ʟʘʜʝʨʞʢʠ ʧʦʝʟʜʦʚ ʠ 

ʚʘʛʦʥʦʚ. ʇʦʵʪʦʤʫ ʚʨʝʤʷ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʢʘʢ ʠʥʪʝʨʚʘʣ ʦʪ ʤʦʤʝʥʪʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʜʦ ʩʣʝʜʫʶʱʝʡ ʝʝ ʧʦʪʝʨʠ (ʥʘʯʘʣʘ ʦʪʢʘʟʘ) ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʦʡ q. ɺ ʩʠʣʫ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʣʠʷʶʱʠʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʩʪʘʥʮʠʡ ʠ ʜʨʫʛʠʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʢʦʣʝʙʘʥʠʷ ʟʥʘʯʝʥʠʡ ʵʪʦʡ ʚʝʣʠʯʠʥʳ ʥʝ ʫʩʪʨʘʥʷʶʪ ʥʠ ʫʧʨʘʚʣʝʥʯʝʩʢʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʥʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʭʦʜ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʩʪʘʥʮʠʷʭ ʠ ʫʯʘʩʪʢʘʭ. 

ʇʦʢʘʟʘʪʝʣʠ ʥʘʜʝʞʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʧʨʝʜʧʦʩʳʣʦʢ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʜʝʞʥʦʩʪʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʨʘʩʯʝʪʫ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʚʳʙʦʨʦʢ ʠ ʥʘʙʣʶʜʝʥʠʡ. 

ʇʨʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʥʘʙʣʶʜʝʥʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʥʘʜʝʞʥʦʩʪʠ ʧʨʠʙʣʠʞʘʶʪʩʷ (ʩʭʦʜʷʪʩʷ ʧʦ ʚʝʨʦʷʪʥʦʩʪʠ) ʢ ʚʝʨʦʷʪʥʦʩʪʥʳʤ [2, ʩ.14]. 

ɺʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʚ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ ʦʪ 0 ʜʦ 0t  
 

     () ( ) { } ()010100 1,0 tFltPtPtP -=²== q ,                             (1) 
 

ʛʜʝ qð ʚʨʝʤʷ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ   ʩʠʩʪʝʤʳ   ʜʦ   ʦʪʢʘʟʘ;    

()01 tF ð ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ   ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ q. 
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ɺʳʨʘʞʝʥʠʝ { }01 tP ²q ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʠʟ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ 

ʟʥʘʯʝʥʠʡ ʚʨʝʤʷ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʦ ʟʘʜʘʥʥʦʤʫ ʦʪʨʝʟʢʫ 

ʚʨʝʤʝʥʠ [ ] 010;0 tt ²-q . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʥʘ ʵʪʦʤ ʦʪʨʝʟʢʝ 

ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʤʝʨʦʡ ʥʘʜʝʞʥʦʩʪʠ ʨʘʙʦʪʳ ( )0;0 tP . ɽʩʣʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʦʪʩʯʝʪʘ ʚʨʝʤʝʥʠ 0, ʪʦ ʵʪʫ ʚʝʨʦʷʪʥʦʩʪʴ ʤʦʞʥʦ ʦʙʦʟʥʘʯʠʪʴ ʢʘʢ ()0tP . 

ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ  ʨʘʙʦʪʳ ʚ ʪʝʯʝʥʠʝ  0t  
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ʛʜʝ ()0tN ð ʯʠʩʣʦ ʧʨʦʧʫʱʝʥʥʳʭ ʙʝʟ ʦʪʢʘʟʘ (ʧʨʠʥʷʪʳʭ, ʦʪʧʨʘʚʣʝʥʥʳʭ, ʩʬʦʨ-

ʤʠʨʦʚʘʥʥʳʭ ʠ ʜʨ.) ʧʦʝʟʜʦʚ ʠʣʠ, ʚ ʦʙʱʝʤ ʚʠʜʝ, ʯʠʩʣʦ ʥʝʠʩʧʨʘʚʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ 0t ;  

( )0,0 tN  ʦʙʱʝʝ ʯʠʩʣʦ ʧʦʝʟʜʦʚ, ʚʢʣʶʯʘʷ ʧʦʝʟʜʘ, ʧʨʦʧʫʱʝʥʥʳʝ ʙʝʟʦʪʢʘʟʥʦ, ʠ ʧʦʝʟʜʘ, 

ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʟʘʜʝʨʞʢʠ (ʚ ʦʙʱʝʤ ʚʠʜʝ ð ʯʠʩʣʦ ʠʩʧʨʘʚʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʥʘʯʘʣʝ ʨʘʙʦʪʳ);  

()0tn ð ʯʠʩʣʦ ʟʘʜʝʨʞʘʥʥʳʭ ʧʦʝʟʜʦʚ ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ tu. 

ɺʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʚ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ 0, ttt +  

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʦʥʘ ʧʨʦʨʘʙʦʪʘʝʪ ʙʝʟʦʧʘʩʥʦ ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ 01 tt+²q

ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʥʘʜʝʞʥʦʩʪʴ ʩʠʩʪʝʤʳ ʚ ʠʥʪʝʨʚʘʣʝ [ ]t,0  ʩʦʩʪʘʚʣʷʝʪ ( )tP ,0 : 
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ʛʜʝ ( )0, tttP +  ð ʫʩʣʦʚʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʠʩʪʝʤʘ ʧʨʦʨʘʙʦʪʘʝʪ ʙʝʟʦʪʢʘʟʥʦ 

ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ 0,tt , ʝʩʣʠ ʝʝ ʥʘʜʝʞʥʦʩʪʴ ʜʦ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ tʩʦʩʪʘʚʣʷʝʪ ()tP . 

ɽʩʣʠ ʜʦʧʫʩʪʠʪʴ, ʯʪʦ ʧʦʪʦʢ ʦʪʢʘʟʦʚ ð ʟʘʜʝʨʞʝʢ ʧʦʝʟʜʦʚ (ʧʝʨʝʜʘʯ), ʚʘʛʦʥʦʚ ð 

ʷʚʣʷʝʪʩʷ ʩʪʘʮʠʦʥʘʨʥʳʤ, ʢʦʛʜʘ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʯʠʩʣʘ ʦʪʢʘʟʦʚ 

ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʜʣʠʥʳ ʦʪʨʝʟʢʘ 21,tt ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʛʜʝ ʠʤʝʥʥʦ ʥʘ ʦʩʠ ʚʨʝʤʝʥʠ ʦʥ 

ʥʘʭʦʜʠʪʩʷ, ʪʦ ʨʘʩʯʝʪ ʫʩʣʦʚʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʦʪʢʘʟʦʚ ʥʘ ʦʪʨʝʟʢʝ 0tt+ ʜʣʷ 

ʩʪʘʥʮʠʡ ʠ ʫʟʣʦʚ ʩʚʦʜʠʪʩʷ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʠ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʚ ʪʝʯʝʥʠʝ 

ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ )(,0 0tt+ . ʕʪʘ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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ʛʜʝ  )( 0ttN + ð ʯʠʩʣʦ  ʧʦʝʟʜʦʚ,   ʥʝ  ʠʤʝʶʱʠʭ ʦʪʢʘʟʦʚ   ʢ  ʤʦʤʝʥʪʫ ʚʨʝʤʝʥʠ  

0tt+ ;   

()tN ð ʯʠʩʣʦ ʧʦʝʟʜʦʚ, ʥʝ ʠʤʝʶʱʠʭ ʦʪʢʘʟʦʚ ʢ ʤʦʤʝʥʪʫ ʚʨʝʤʝʥʠ t ;  

()0tN¡ ð ʦʙʱʝʝ ʯʠʩʣʦ ʧʦʝʟʜʦʚ,  ʧʨʦʧʫʱʝʥʥʦʝ (ʧʨʠʥʷʪʦʝ ʠʣʠ ʦʪʧʨʘʚʣʝʥʥʦʝ) ʟʘ 

ʧʝʨʠʦʜ ( )0,tt . 
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ɺʝʨʦʷʪʥʦʩʪʴ ʦʪʢʘʟʘ ʩʠʩʪʝʤ ʚ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ t,0  
 

                                         
() ( ) { } ()00100 ;0 tFtPtQtQ =à== q ,             (5) 

 

ʛʜʝ ()0tQ ð ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʠʩʪʝʤʘ ʦʪʢʘʞʝʪ ʚ ʪʝʯʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 

ʚʨʝʤʝʥʠ ( )0,0 t , ʥʘʯʘʚ ʨʘʙʦʪʘʪʴ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 0=t . 

 ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʚʠʩʠʤʦʩʪʴʶ (2.52) ʚʝʣʠʯʠʥʘ ()0tQ  ʚʳʨʘʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʪʦʛʦ, ʯʪʦ ʚʨʝʤʷ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ 1qʙʫʜʝʪ ʤʝʥʴʰʝ 0t , ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʫʥʢʮʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ()0tF . 

ʄʝʞʜʫ ʬʫʥʢʮʠʷʤʠ ()0tP ʠ ()0tQ  ʩʫɦʝʩʪʚʫʶʪ ʩʦʦʪʥʦʰʝʥʠʷ: 
 

                         () ()00 1 tPtQ -= ,                                                       (6)    
            

                                                            
() ()00 1 tQtP -= .                                           (7) 

 

ɺ ʪʝʦʨʠʠ ʥʘʜʝʞʥʦʩʪʠ ()0tP ʥʘʟʳʚʘʶʪ ʬʫʥʢʮʠʝʡ ʥʘʜʝʞʥʦʩʪʠ, ʘ ()0tQ  ð 

ʬʫʥʢʮʠʝʡ ʥʝʥʘʜʝʞʥʦʩʪʠ ʠʣʠ ʬʫʥʢʮʠʝʡ ʦʪʢʘʟʦʚ.[2, ʩ.29] 

ɽʩʣʠ ʬʠʟʠʯʝʩʢʠʝ, ʪʝʭʥʠʯʝʩʢʠʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʶʱʠʝ 

ʢʘʯʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʠ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ ʠ ʥʘʛʨʫʟʢʘ ʥʘ ʥʝʝ 

ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʚʦʟʨʘʩʪʘʝʪ (ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ð ʚʝʣʠʯʠʥʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦ-

ʪʦʢʘ), ʪʦ ʬʫʥʢʮʠʷ ()tP ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʩʚʦʡʩʪʚʘ: 

1. ()tP ʷʚʣʷʝʪʩʷ ʤʦʥʦʪʦʥʥʦ ʫʙʳʚʘʶʱʝʡ ʬʫʥʢʮʠʝʡ ʚʨʝʤʝʥʠ, ʝʩʣʠ ʦʩʠ ʚʨʝʤʝʥʠ 

tʧʦʩʪʘʚʣʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʝʧʨʝʨʳʚʥʦ ʚʦʟʨʘʩʪʘʶʱʘʷ ʥʘʛʨʫʟʢʘ. 

2. ɽʩʣʠ ʥʘʛʨʫʟʢʘ ʥʦʩʠʪ ʜʠʩʢʨʝʪʥʳʡ ʭʘʨʘʢʪʝʨ, ʪʦ ʠ ʬʫʥʢʮʠʷ ()0tP ʙʫʜʝʪ ʜʠʩʢʨʝʪʥʦ 

ʫʙʳʚʘʶʱʝʡ. 

3. ɼʣʷ ʩʪʘʥʮʠʡ, ʫʟʣʦʚ ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ ʧʨʠ0=t  (ʚ ʥʝʢʦʪʦʨʳʡ ʥʘʯʘʣʴʥʳʡ ʟʘʨʘʥʝʝ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ) ()100 ¢¢P .[3, 36] 

ʉʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ ()0tQ ʥʦʩʷʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʭʘʨʘʢʪʝʨ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ()tP

.ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʠ ʦʪʢʘʟʦʚ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
 

                ()
()
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0

0
tN
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tQ = ,                                    (8) 

 

ʛʜʝ ()0tn ð ʯʠʩʣʦ ʧʦʝʟʜʦʚ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʟʘʜʝʨʞʘʥʦ ʦʪ ʤʦʤʝʥʪʘ 0=t  ʜʦ ʤʦʤʝʥʪʘ 

ʠtt= ;  

()0tN ð ʦʙʱʝʝ ʯʠʩʣʦ ʧʦʝʟʜʦʚ ʟʘ ʪʦʪ ʞʝ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ.[3, 36] 

ʕʪʘ ʬʫʥʢʮʠʷ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʚʳʨʘʞʝʥʘ ʥʝ ʯʝʨʝʟ ʯʠʩʣʦ ʦʪʢʘʟʦʚ ð 

ʧʝʨʝʨʳʚʦʚ ʚ ʨʘʙʦʪʝ ʩʠʩʪʝʤʳ, ʘ ʯʝʨʝʟ ʧʦʩʣʝʜʩʪʚʠʷ ʦʪʢʘʟʦʚ ð ʯʠʩʣʦ ʟʘʜʝʨʞʘʥʥʳʭ ʧʦʝʟʜʦʚ. 
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ʄɸʈʂɽʊʀʅɻʆɺʆɽ ʀʉʉʃɽɼʆɺɸʅʀɽ ʎɽʅ ʅɸ ʄɽɾɼʋɻʆʈʆɼʅʓɽ 

ʇɽʈɽɺʆɿʂʀ 

 

ɸʥʥʦʪʘʮʠʷ. ʕʬʬʝʢʪʠʚʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʤʝʞʜʫʛʦʨʦʜʥʳʭ ʧʝʨʝʚʦʟʦʢ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚʠʣʴʥʦʡ ʦʮʝʥʢʠ ʨʳʥʦʯʥʳʭ ʮʝʥ ʥʘ ʧʝʨʝʚʦʟʢʠ. ɼʣʷ ʤʘʨʢʝʪʠʥʛʦʚʦʡ 

ʦʮʝʥʢʠ ʨʳʥʦʯʥʳʭ ʮʝʥ ʥʘ ʤʝʞʜʫʛʦʨʦʜʥʳʝ ʧʝʨʝʚʦʟʢʠ ʥʘ ʦʩʥʦʚʝ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʮʝʥʦʚʳʭ 

ʧʨʝʜʣʦʞʝʥʠʡ ʟʘʢʘʟʯʠʢʦʚ ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʝʨʝʚʦʟʯʠʢʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ 

ʤʠʥʠʤʘʣʴʥʳʭ ʫʩʪʫʧʦʢ. ʈʘʩʩʤʦʪʨʝʥ ʧʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ, ʧʦʢʘʟʳʚʘʶʱʠʡ 

ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ɸbstract. The effective organization of long-distance haulage depends on the correct 

assessment of market prices for transportation. The method of minimal concessions is proposed 

to use for the marketing evaluation of market prices for intercity transportation. An example of 

the application of this method is shown, which shows its effectiveness. Comparison of the 

resulting simulation transportation tariffs and prices for real contracts showed the adequacy of 

the proposed method. 

ɸשʜʘʪʧʘ. פʘʣʘʨʘʣʳץ ʪʘʩʳʤʘʣʜʳש ʪʠʽʤʜʽ ײʡʳʤʜʘʩʪʳʨʳʣʫʳ ʪʘʩʳʤʘʣʜʳש ʜײʨʳʩ 

 ץʪʳץʥʘʨʳ שʪʘʩʳʤʘʣʜʳ ץʘʣʘʘʨʘʣʳפ  .ʘʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳסʙʘ  ץʪʳץʘʥ ʥʘʨʳסʦʡʳʣץ

 ʘסʰʽʥ ʪʘʧʩʳʨʳʩ ʙʝʨʫʰʽʣʝʨ ʤʝʥ ʪʘʩʳʤʘʣʜʘʫʰʳʣʘʨװ ʘʩʳסʳ ʤʘʨʢʝʪʠʥʛʪʽʢ ʙʘסʥʳʥʜʘײץ

ʤʠʥʠʤʘʣʜʳ ʰʝʛʽʥʽʩ ᴅʜʽʩʽʥ ץʦʣʜʘʥʫ ʢʝʨʝʢ. ɸʪʘʣסʘʥ ᴅʜʽʩʪʽש ʪʠʽʤʜʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʪʽʥ װʣʛʽ 

ʤʳʩʘʣסʘ ʢʝʣʪʽʨʽʣʜʽ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʨʢʝʪʠʥʛʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʤʝʞʜʫʛʦʨʦʜʥʳʝ ʧʝʨʝʚʦʟʢʠ, ʤʝʪʦʜ 

ʤʠʥʠʤʘʣʴʥʳʭ ʫʩʪʫʧʦʢ.   

Keywords: marketing research, long-distance haulage, the method of minimal 

concessions.  

ʊװʡ̔ʥʜʽ ʩᴇʟʜʝʨ: ʤʘʨʢʝʪʠʥʛʢʪʽʢ ʟʝʨʪʪʝʫ, ץʘʣʘʘʨʘʣʳץ ʪʘʩʳʤʘʣ, ʤʠʥʠʤʘʣʜʳ ʰʝʛʽʥʽʤ.  
 

ʕʬʬʝʢʪʠʚʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʤʝʞʜʫʛʦʨʦʜʥʳʭ ʧʝʨʝʚʦʟʦʢ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚʠʣʴʥʦʡ ʦʮʝʥʢʠ ʨʳʥʦʯʥʳʭ ʮʝʥ ʥʘ ʧʝʨʝʚʦʟʢʠ. ʆʙʳʯʥʦ, ʜʣʷ ʤʘʨʢʝʪʠʥʛʦʚʦʡ 

ʦʮʝʥʢʠ ʜʦʩʪʫʧʥʳ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʮʝʥʦʚʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʟʘʢʘʟʯʠʢʦʚ ʪʨʘʥʩʧʦʨʪʘ ʠ 

ʧʝʨʝʚʦʟʯʠʢʦʚ, ʦʜʥʘʢʦ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʜʘʣʝʢʠ ʦʪ ʨʝʘʣʴʥʳʭ ʨʳʥʦʯʥʳʭ ʮʝʥ. 

ʇʨʠʤʝʨ  ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʮʝʥʦʚʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʟʘʢʘʟʯʠʢʦʚ ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʝʨʝʚʦʟʯʠʢʦʚ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʄʦʩʢʚʘ-ʏʝʣʷʙʠʥʩʢ ʠʟ ʩʠʩʪʝʤʳ ɸʚʪʦʊʨʘʥʩʀʥʬʦ (www.ati.su) ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʪʘʙʣʠʮʝ 1.  
 

ʊʘʙʣʠʮʘ 1 ï ʇʨʠʤʝʨ ʮʝʥʦʚʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʄʦʩʢʚʘ-ʏʝʣʷʙʠʥʩʢ 
 

ɿʘʢʘʟʯʠʢ ʪʨʘʥʩʧʦʨʪʘ 
ʎʝʥʦʚʦʝ 
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72000 ʩ ʅɼʉ (41,2 

ʨ/ʢʤ)  
ʕʥʝʨʛʠʷ, ʆʆʆ 63000 ʨʫʙ. 

ɹʦʛʦʤʦʣʦʚ ʆʣʝʛ 

ɺʘʩʠʣʴʝʚʠʯ, ʀʇ 

77000 ʩ ʅɼʉ (43,2 

ʨ/ʢʤ)  ɸʩʧʝʢʪ, ʆʆʆ 78000 ʨʫʙ. 

ɺʀʊɸʈ, ʆʆʆ 
72000 ʩ ʅɼʉ (41,2 

ʨ/ʢʤ) ɻʨʫʟʦʚʳʝ ʧʝʨʝʚʦʟʢʠ, ʆʆʆ 73000 ʨʫʙ. 

ɹʦʛʦʤʦʣʦʚ ʗʥ ʆʣʝʛʦʚʠʯ, 

ʀʇ 
69000 ʩ ʅɼʉ (39,5 

ʨ/ʢʤ)  
ʄʦʡ ʄʘʣʝʥʴʢʠʡ ʄʠʨ, ʆʆʆ 72000 ʨʫʙ. 

ɻʨʠʛʦʨʴʝʚ ʆʣʝʛ 
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ʂʦʩʪʨʠʮʳʥ ɸʣʝʢʩʘʥʜʨ 

ɺʠʢʪʦʨʦʚʠʯ, ʀʇ 
74000 ʩ ʅɼʉ (42,3 

ʨ/ʢʤ)  
ʅʘʮʠʦʥʘʣʴʥʘʷ ʣʦʛʠʩʪʠʯʝʩʢʘʷ 
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87000 ʨʫʙ. 
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ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʮʝʥʦʚʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʟʘʢʘʟʯʠʢʦʚ ʪʨʘʥʩʧʦʨʪʘ ʩʦʩʪʘʚʣʷʝʪ 69125 

ʨʫʙʣʝʡ, ʧʝʨʝʚʦʟʯʠʢʦʚ ï 78625 ʨʫʙʣʝʡ. ʇʨʠ ʵʪʦʤ ʤʠʥʠʤʘʣʴʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʟʘʢʘʟʯʠʢʦʚ 

ʪʨʘʥʩʧʦʨʪʘ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ ʤʝʥʴʰʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʧʝʨʝʚʦʟʯʠʢʦʚ! 

ʇʝʨʚʘʷ ʨʘʙʦʪʘ [1], ʧʦʩʪʘʚʠʚʰʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʫʶ ʜʣʷ ʵʢʦʥʦʤʠʢʠ ʟʘʜʘʯʫ ï 

ʟʘʜʘʯʫ ʦʙ ʦʧʪʠʤʘʣʴʥʦʤ ʚʳʙʦʨʝ ʢʦʥʪʨʘʢʪʦʚ, ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ɼʵʚʠʜʦʤ ɻʝʡʣʦʤ ʠ 

ʃʣʦʡʜʦʤ ʐʝʧʣʠ ʚ 1962 ʛ. ɺ ʵʪʦʡ ʧʫʙʣʠʢʘʮʠʠ ʙʳʣʦ ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʥʪʨʘʢʪʦʚ ï ʧʘʨʦʩʦʯʝʪʘʥʠʷ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʵʪʘ ʪʝʦʨʠʷ ʧʦʣʫʯʠʣʘ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʕʣʚʠʥʘ ʈʦʪʘ [2], ʕʣʚʠʥʘ ʈʦʪʘ ʠ ʄʘʨʠʣʴʜʳ ʉʦʪʦʤʘʡʦʨʘ [3], ɻʝʡʣʘ ʠ 

ʉʦʪʦʤʘʡʦʨʘ [4], ʇʦʣʘ ʄʠʣʛʨʦʤʘ ʠ ɼʞʦʥʘ ʍʵʪʬʠʣʜʘ [5] ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ. ʆʜʥʘʢʦ, ʚʦ ʚʩʝʭ 

ʵʪʠʭ ʨʘʙʦʪʘʭ, ʚ ʦʩʥʦʚʥʦʤ, ʠʩʩʣʝʜʫʶʪʩʷ ʣʠʰʴ ʤʝʭʘʥʠʟʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʥʪʨʘʢʪʦʚ. ʇʨʦʮʝʜʫʨʫ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʥʳ ʢʦʥʪʨʘʢʪʘ ʧʨʝʜʣʦʞʠʣʠ 

ʉʦʪʦʤʘʡʦʨ ʠ Perez-Casttrillo [6]. ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʨʳʥʦʯʥʳʭ ʮʝʥ ʥʘ ʧʝʨʝʚʦʟʢʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʤʠʥʠʤʘʣʴʥʳʭ ʫʩʪʫʧʦʢ [7]. 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʧʘʨʦʩʦʯʝʪʘʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʥ ʟʘʢʣʶʯʘʝʤʳʭ 

ʢʦʥʪʨʘʢʪʦʚ ʤʝʪʦʜ ʤʠʥʠʤʘʣʴʥʳʭ ʫʩʪʫʧʦʢ ʧʨʝʜʣʘʛʘʝʪ ʩʣʝʜʫʶʱʠʡ ʘʣʛʦʨʠʪʤ. 

ʐʘʛ 1. ɼʣʷ ʢʘʞʜʦʛʦ ʟʘʢʘʟʯʠʢʘ Ai (i=1,é,n) ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʮʝʥʘ ʢʦʥʪʨʘʢʪʘ 
 

() 1 1 11
2 2 2

i i i
i i i

w b a a b
a a a

- +
= - = + = . 

 

ʂʘʞʜʦʤʫ ʧʝʨʝʚʦʟʯʠʢʫ Bj (j=1,é,n)  ʥʘʟʥʘʯʘʝʪʩʷ ʮʝʥʘ ʢʦʥʪʨʘʢʪʘ 
 

() 1 1 1
1

2 2 2

j j j

j j j

w b a a b
b b b

- +
= + = - = . 

 

ʇʨʠ ʵʪʦʤ ʮʝʥʳ ʟʘʢʘʟʯʠʢʘ A1 ʠ ʧʝʨʝʚʦʟʯʠʢʘ B1 ʩʦʚʧʘʜʫʪ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʦʙʨʘʟʫʝʪʩʷ ʧʝʨʚʳʡ ʢʦʥʪʨʘʢʪ ʚ ʧʘʨʝ A1B1 ʩ ʮʝʥʦʡ ʢʦʥʪʨʘʢʪʘ 
 

() () 1 1
1 1 11 1

2

a b
a bg

+
= = = . 

 

ʐʘʛ 2. ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʟʘʢʘʟʯʠʢʦʚ Ai (i=2,é,n) ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ 

ʷʚʣʷʝʪʩʷ ʟʘʢʣʶʯʝʥʠʝ ʢʦʥʪʨʘʢʪʘ ʩ B2, ʧʦʵʪʦʤʫ ʜʣʷ ʥʠʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʮʝʥʳ ʢʦʥʪʨʘʢʪʦʚ 
 

() ()
() () () ()2 21 1 1 1

2 1
2 2

i i

i i

b a a b
a a

- +
= + = . 

 

ɸʥʘʣʦʛʠʯʥʦ, ʜʣʷ ʢʘʞʜʦʛʦ ʧʝʨʝʚʦʟʯʠʢʘ Bj (j=2,é,n) ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʝʥ 

ʟʘʢʘʟʯʠʢ A2, ʧʦʵʪʦʤʫ ʜʣʷ ʥʠʭ ʥʘʟʥʘʯʘʶʪʩʷ ʮʝʥʳ ʢʦʥʪʨʘʢʪʘ 
 

() ()
() () () ()2 21 1 1 1

2 1
2 2

j j

j j

b a a b
b b

- +
= - = . 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʪʦʨʦʛʦ ʵʪʘʧʘ ʩʦʛʣʘʩʦʚʘʥʠʷ ʮʝʥ ʩʦʚʧʘʣʘ ʮʝʥʘ a2(2), ʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ 

ʟʘʢʘʟʯʠʢʘ A2, ʠ ʦʧʨʝʜʝʣʝʥʥʘʷ ʜʣʷ ʧʝʨʝʚʦʟʯʠʢʘ B2 ʮʝʥʘ ʢʦʥʪʨʘʢʪʘ b2(2). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʦʙʨʘʟʦʚʘʣʩʷ ʚʪʦʨʦʡ ʢʦʥʪʨʘʢʪ ʚ ʧʘʨʝ A2B2 ʩ ʮʝʥʦʡ ʢʦʥʪʨʘʢʪʘ 
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() ()
() ()2 2

2 2 2

1 1
2 2

2

a b
a bg

+
= = = . 

 

ɺʩʝ ʧʦʩʣʝʜʫʶʱʠʝ ʰʘʛʠ ʚʳʧʦʣʥʷʶʪʩʷ ʧʦ ʩʭʝʤʝ, ʧʨʠʤʝʥʝʥʥʦʡ ʥʘ ʧʝʨʚʳʭ ʜʚʫʭ 

ʵʪʘʧʘʭ, ʠ ʧʦʚʪʦʨʷʶʱʝʡʩʷ ʝʱʝ nï2 ʨʘʟʘ. 

ʐʘʛ k (k=3,é,n). ʂʘʞʜʦʤʫ ʟʘʢʘʟʯʠʢʫ Ai (i=k,é,n) ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʮʝʥʘ ʢʦʥʪʨʘʢʪʘ 
 

() ( )
( ) () ( ) ( )1 1 1

1
2 2

k i i k

i i

b k a k a k b k
a k a k

- - - + -
= - + = . 

 

ʂʘʞʜʦʤʫ ʧʝʨʝʚʦʟʯʠʢʫ Bj (j=k,é,n) ʥʘʟʥʘʯʘʝʪʩʷ ʮʝʥʘ ʢʦʥʪʨʘʢʪʘ 
 

() ( )
( ) ( ) ( ) ( )1 1 1 1

1
2 2

j k k j

j j

b k a k a k b k
b k b k

- - - - + -
= - - = . 

 

ɺ ʧʘʨʝ AkBk ʟʘʢʣʶʯʘʝʪʩʷ ʢʦʥʪʨʘʢʪ ʮʝʥʦʡ 
 

() ()
( ) ( )1 1

2

k k

k k k

a k b k
a k b kg

- + -
= = = . 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ n ʵʪʘʧʦʚ ʘʣʛʦʨʠʪʤ ʬʦʨʤʠʨʫʝʪ ʫʩʪʦʡʯʠʚʦʝ ʧʘʨʦʩʦʯʝʪʘʥʠʝ ʠ 

ʦʧʨʝʜʝʣʷʝʪ ʮʝʥʫ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʪʨʘʢʪʘ. 

ʇʨʠʤʝʨ 1. ʋʧʦʨʷʜʦʯʠʚ ʧʨʝʜʣʦʞʝʥʠʷ ʠʟ ʪʘʙʣʠʮʳ 1 ʧʦ ʮʝʥʘʤ, ʦʧʨʝʜʝʣʠʤ ʤʥʦʞʝʩʪʚʘ 

ʟʘʢʘʟʯʠʢʦʚ Ai ʠ ʧʝʨʝʚʦʟʯʠʢʦʚ Bi (ʪʘʙʣʠʮʘ 2). 
 

ʊʘʙʣʠʮʘ 2 ï ʋʧʦʨ̫ʜʦʯʝʥʥʳʝ ʤʥʦʞʝʩʪʚʘ ʮʝʥʦʚʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʧʝʨʝʚʦʟʯʠʢʦʚ ʠ ʟʘʢʘʟʯʠʢʦʚ 
 

i  
iA  

ia  
iB  

ib  

1 ɹʦʛʦʤʦʣʦʚ ʆʣʝʛ ɺʘʩʠʣʴʝʚʠʯ, ʀʇ 77000 ʕʥʝʨʛʠʷ, ʆʆʆ 63000 

2 ʂʦʩʪʨʠʮʳʥ ɸʣʝʢʩʘʥʜʨ 

ɺʠʢʪʦʨʦʚʠʯ, ʀʇ 

74000 ʄʦʡ ʄʘʣʝʥʴʢʠʡ ʄʠʨ, ʆʆʆ 72000 

3 ʉɿʉʂ ˉ7, ʆʆʆ 74000 ɻʨʫʟʦʚʳʝ ʧʝʨʝʚʦʟʢʠ, ʆʆʆ 73000 

4 ʏɽʃ-ɼʦʩʪʘʚʢʘ, ʆʆʆ 72000 ɸʩʧʝʢʪ, ʆʆʆ 78000 

5 ɺʀʊɸʈ, ʆʆʆ 72000 ɸʚʪʦ-411, ʆʆʆ 79000 

6 ɸʛʘʪ, ʆʆʆ 72000 ʅʘʮʠʦʥʘʣʴʥʘʷ ʣʦʛʠʩʪʠʯʝʩʢʘʷ 

ʛʨʫʧʧʘ, ʆʆʆ 

87000 

7 ɹʦʛʦʤʦʣʦʚ ʗʥ ʆʣʝʛʦʚʠʯ, ʀʇ 69000 ʊʂ7, ɿɸʆ 87000 

8 ɻʨʠʛʦʨʴʝʚ ʆʣʝʛ ʉʝʨʛʝʝʚʠʯ, ʀʇ 43000 ɺʀʉ, ʆʆʆ 90000 

 

ɼʘʣʝʝ ʧʨʠʤʝʥʷʝʤ ʘʣʛʦʨʠʪʤ ʤʠʥʠʤʘʣʴʥʳʭ ʫʩʪʫʧʦʢ: 
 

ʐʘʛ   ʂʦʥʪʨʘʢʪ ʎʝʥʘ ʢʦʥʪʨʘʢʪʘ 

1 ()1 1 70000a = , 

()2 1 68500a = , 

()3 1 68500a = , 

()4 1 67500a = , 

()5 1 67500a = , 

()6 1 67500a = , 

()7 1 66000a = , 

()8 1 53000a =  

()1 1 70000b = , 

()2 1 74500b = , 

()3 1 75000b = , 

()4 1 77500b = , 

()5 1 78000b = , 

()6 1 82000b = , 

()7 1 82000b = , 

()8 1 83500b =  

1 1A B  1 70000g=  
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2 ()2 2 71500a = , 

()3 2 71500a = , 

()4 2 71000a = , 

()5 2 71000a = , 

()6 2 71000a = , 

()7 2 70250a = , 

()8 2 63750a =  

()2 2 71500b = , 

()3 2 71750b = , 

()4 2 73000b = , 

()5 2 73250b = , 

()6 2 75250b = , 

()7 2 75250b = , 

()8 2 76000b =  

˽̂ ˹˴  ́́˿ ̍˴  sˮʕ ˨˻  ʕ˾́ ˢ˹ ˿˽ ˻˾ ́ŝ˭˩˶ ˨˻˾ ˻˥ ˸̂˶ ̎́ˮ˸ ˻˨ ˢ˶ ̎˹ ̍˯  ́˾ ˢ˹ ˿˽ ˻˾ ́˹ -˻˶˻ ˥ˮ˿́ˮ̉ ˩˿˴ˮ  ˯˻ˣ̌ ˩˴́

ˤ˹ ̂́˾ˮ ̂˭˶˻ ˤ˻  ˩
ˤ˭ˢˮ˸˻˨ ˩˯˿́ˤˮ˩

ˤ˭ˢˮ˸˻˨ ˩˯˿́ˤˮ  ˩
ˤ˹ ̂́˾ˮ - ˮ  ˸˩ˬ ̂˭˶˻ ˤ˻˩

˨˻ ˽˻ ˶˹ ˮ́˩˶̎˹ ̍˯  
˿˩˾ʕˮ˿

˴˻˸˽˶ ˩˴˿˹ ̍˯  ˿˩ ˾ʕˮ˿

 
ˢ˨ ˢ˽ ́ṡˮ  ̒˸˻˨ ˩˶  ˮ˻˾ ˨˾ ˮ˥ -̏˹˻ ́́˩x̂˸ ˢ
 ˴s˾ ˭ʕˮ́ˮ̑  ˬ˩˶˩˭˹˻ ˨˻ ˾˻ ˬ˹ ̍̆  ̂˭ ˶˻ ˤ

˻͔ͭ͒ Έͤ͡·͔  ͪ͊ ͦ͋̈́͘ ͔ͤ ·͔ͤ  ͔ͭͪͣ ͙ͤ͊͡Έͤ -ͦ
͎͙͙ͦͫͭ͡ ;͔͙͔ͫ͟ ͦ͋ Ά͔ͭ͟· ͤ͊  ͔ͫ ͙ͭ ͫͭͪ͊ ·ͤ

͔͙͔̂ͪͯͨͤͤ͟, ͙ ͔͎ͤͭͪ ͼ͙͊Ύ, ͫ ͔͙͔͙ͦ͒ͤͤ  ͔͙ 
ͦ͟ ͼ͔ͤͤͭͪ͊ͼ͙Ύ ͍ ͯͦ͘͡ ·͍͔ Ή͔ͣ͡ ͔ͤ ·ͭ ͔ͭͪͣ ͙ͤ͊͡Έ͚ͤͦ 

͔͙ͫͭ ˾ͦ ͙ͫͫ  ͙͙ ͔ͣ͗ ͒ͯͤ͊ͪͦ͒ͤ·͔  ͔ͫ ͙ͭ

˽ͦ ͒͟ Ό͡;͔͙ͤ  ͔͍ͫͨͦͣͦ ͎͊ͭ ͔͡Έͤ·ͻ Ή͔ͣ͡ ͔ͤͭͦ  ͍
͍͎ͭͦͪͦ  ͦͦͨ Ύͪ͒͊͟, ͅ ͙ͦͪͣ ͍͙ͪͦ͊ͤ  ͔͊ͪ ͍͔͍͔ͭͤͤͦ͘͡  ͚͙ 

͍͙͚ͪ͊ͭͦ͘ ͙ͤ ͺͪ ͊ͫͭͪͯͭͯͪ͟ ·

˾͔͎͙͙ͦͤ͊͘͡ ͼ͙͊Ύ, ͟ ͔͊ͫͭ͡ ͙ͪ͊͘ͼ͙Ύ, ͅ ͙ͦͪͣ ͍͙ͪͦ͊ͤ  ͔
͍͙ͪ͊ͭ͘·ͻ ͨͪ ͍ͦͫͭͪ͊ͤͫͭ ͔ͤ ·ͤͻ ͦ͋ Ά͔͙͔͙͒ͤͤ  ͚͙ 

͔ͦ͋͊ͫͭ͡ ͚

˾s˭ʕˮ́ˮ˩  ˿˩ ́ˮ  ̂˭ ˶˻ ˤ˾s˭ʕˮ́ˮ˩  ̂˭ ˶s

˻͔ͭ͒ Έͤ͡·͔  ͪ͊ ͦ͋̈́͘ ͔ͤ ·͔ͤ Ή͔ͣ͡ ͔ͤ ·ͭ ͎͍͎ͪͯͦͦ͘ ,ͦ 
͔͍͎ͨͯͭͦͦ, ͫ ͎͊͒ͫͦ͟͟͡  ͦͻͦ Ύ͚͍ͫͭ͘ ,͊ ͨ ͪͦ ·ͣ́ ͔ͤͤ͡·͔ 
ͣͦ ΅ͤ ͙ͦͫͭ, ͪ ͔͊ͪͦͤͤ͘͘ ·͔ͤ  ͨͦ  ͔͙͙͙ͭͪͪͭͦͪ 

͔͙͔̂ͪͯͨͤͤ͟, ͙ ͔͎ͤͭͪ ͼ͙͊Ύ, ͫ ͔͙͔͙ͦ͒ͤͤ  ͔͙ 
ͦ͟ ͼ͔ͤͤͭͪ͊ͼ͙Ύ ͍ ͔ͯ͘͡ ͤ͊  ͦͨ ͦͪͤͦ  ͚͔ͫ ͙ͭ ͗. .͒˾͙ͦͫͫ ͙

˽ͦ͒͟ Ό͡;͔͙ͤ  ͔͍ͫͨͦͣͦ ͎͊ͭ ͔͡Έͤ·ͻ Ή͔ͣ͡ ͔ͤͭͦ  ͍
͍͎ͭͦͪͦ  ͦͦͨ Ύͪ͒͊͟, ͅ ͙ͦͪͣ ͍͙ͪͦ͊ͤ  ͔͊ͪ ͍͔͍͔ͭͤͤͦ͘͡  ͚͙ 
͍͙͚ͪ͊ͭͦ͘ ͙ͤ ͺͪ ͊ͫͭͪͯͭͯͪ͟ ·, ͯ ͔͔͙ͪͨͤ͟͡  ͔ͦͨ ͙͘ͼ͙  ͚

ͯ͊͘͡ ͍ ͦ͋ ΅͔ ͔͔͍ͫͭͦ  ͚͔ͭͫͪͯͭͯͪ͟

˾͔͎͙͙ͦͤ͊͘͡ ͼ͙͊Ύ, ͟ ͔͊ͫͭ͡ ͙ͪ͊͘ͼ͙Ύ, ͅ ͙ͦͪͣ ͍͙ͪͦ͊ͤ  ͔
͍͙ͪ͊ͭ͘·ͻ ͨͪ ͍ͦͫͭͪ͊ͤͫͭ ͔ͤ ·ͤͻ ͦ͋ Ά͔͙͔͙͒ͤͤ  ͚͙ 
͔ͦ͋͊ͫͭ͡  ͚͍ ͦ͘ ͔ͤ ͭΎ͎ͦ ͔͙ͭͤΎ /  ͨ ͦ͟ ·ͪͭ Ύ͙ ͯ͊͘͡

1

2

3

4

1

2

3

4

= ͨ ͔͍͙ͪͦ͋ͪ͊ͦ͊ͤ͘  ͔
 ͍ͦ͡ ͎͙͙ͫͭ ;͔͙͚ͫ͟ ͦ͋ Ά͔ͭ͟ ͔ͫ ͔͍͎ͭͦͦ ͤ͘ ;͔͙͊ͤΎ, 
·͍ͫ ͭͯͨ͊Ό̈́ ͙͚ ͍ ͪͦ ͙͡ ͍͎ͯͦͦͦ͘͡ Ή͔ͣ͡ ͔ͤͭ͊ ͒͡ Ύ 

͔ͨͦͫ͒͡ Όͯ̈́ ͔͎  ͍ͦ͟ Ό͡;͔͙ͤΎ ͍ ͔ͭͪͣ ͙ͤ͊͡Έͤ Όͯ ͔ͫ Έͭ ͫͭͪ͊ ·ͤ

 

3 
˽ͦ  ͤ͊ ͍͔͙ͨͪ͊ͤͤͦͫͭ͡ ͔ͫ ͍͙ͪͫ͊

̏́ˢ˽ 1
˹͊ͪ͊΅͙ ͍͙͊ͤ  ͔ͯͨ ͔͍͎ͭͦͦ ͪ͊ ͍͙ͭ͘ Ύ͙, ͫ ͊͒ͫ͟͟͡ ͻ͙ ͙ ͨͪ ͦͨͯͫͤ͟·ͻ 

ͣͦ ΅ͤ ͔ͦͫͭ .͚
˽͔͍ͪͦͦ;͔͔͔ͪ͒ͤͦ ͨͯ ͔͍ͭͦ  ͔͊ͪ ͍͙͙͔ͭ͘. 

˻ͪ ͙͔ͤͭ ͼ͙͊Ύ ͤ͊  ͦ͋ ͙͍͙͔ͫͯ͗͊ͤ͡ ͨͪ ͦͣ ·́ ͔ͤͤ͡·ͻ ͨͪ ͔͒ͨͪ Ύ͙͙͚ͭ 
ͯ͊͘͡ ͙ ͤ͊  ͦ͋ ͔͔ͫͨ;͔͙ͤ  ͔͍͊ͦ͊͘͘- ·͍͍ ͦ͘  ͎͊ͪͯ͘  ͍͊ ͔ͪ ͎͙ͦͤ͊͡Έͤͦͣ  ͙ 
͔ͣ ͗ͪ ͔͎͙ ͦͤ͊͡Έͤͦͣ  ͫͦ ͦ͋΅͔ ͙ͤ  ͙͍ ͼ͔ Ύ͡ͻ ͔ͪ ͎͙ͦͤ  ͙͊ ͦͭ ͔͒ Έͤ͡·ͻ 

ͪͯͨ͟ ·ͤͻ ͨͪ ͔͒ͨͪ Ύ͙͙͚ͭ.˿ͭ͊ͤ͒͊ͪͭͤ͊Ύ ͎ͯͫͯ͊͡
˻ͪ ͙͔͙ͤͭͪ ς ͍ ͔ͤͭͯͪͤ ΎͤΎ ͫͪ ͔͒ .͊

̏́ˢ˽ 2
˸͔͙ͦ͒ͪͤ͊͘ͼ͙Ύ ͔ͭͻͤ ;͙͔͚ͫͦ͟ ͦͫ ͤ͊΅͔ ͙ͤͤͦͫͭ, ͟ ͦͣ ͔ͨͫͤ͟͡ Ύ͊ 

͔ͣ ͻ͙͊ͤ͊͘ͼ͙Ύ ͙ ͍͊ ͭͦͣ͊ ͙ͭ͊͘ͼ͙Ύ. 
͔́ͻͤ ;͙͔͔ͫͦ͟ ͦͫ ͤ͊΅͔ ͙ͤ  ͔͒͡ Ύ ͦ͋ ͔͔ͫͨ;͔͙ͤΎ ͣͯ͡Έ͙ͭͣ ͦ͒͊͡Έͤ·ͻ 

͔͔͍ͨͪͦͦ͘ .͟
˿͍͔ͦ͋ͫͭͤͤ͊Ύ ͫ͊͒ͫ͊͟͟͡Ύ ͙ͤ ͺͪ͊ͫͭͪͯͭͯͪ͟ .͊

˽͔͍ͪͦͦ;͔͔͔ͪ͒ͤͦ ͪ͊ ͍͙͙͔ͭ͘ ͙ͫ͊͒ͫ͟͟͡ͻ ͣͦ̈́ ͔ͤͦͫͭ  ͚͙ 
͔ͭͻͤ ;͙͔͚ͫͦ͟ ͦͫ ͤ͊΅͔ ͙ͤͤͦͫͭ.

˻ͪ ͙͔ͤͭ ͼ͙͊Ύ ͤ  ͊ͦ͟ ͣͨ ͔ͫͤͦ͟͡  ͔͋ͦ ͙͍͙͔ͫͯ͗͊ͤ͡ ͟͡ ͙͔ͤͭͯͪ·. 
˾͊ͫ́ ͙͔͙͔ͪͤ ͨ͊ ͔ͭ͊͟ ͨͪ ͔͍͒ͦͫͭ͊͡Ύ͔ͣͦ ͎ͦ ͙͊ͫͫͦͪͭͣ ͔ͤͭ͊ ͯͫͯ͡ .͎ 
˽ͦ ͫͭͪ ͔͙ͦͤ  ͔ͼ͔͔ͨ  ͚ͦ͒ ͫͭ͊ ͍͟ .͙  ˾ ͊ͫ΄͙ ͔͙ͪͤ  ͔͟͡ ͙͔͚ͤͭͫͦ͟ ͋͊ ·͘. 
˽ͪ ͙͍͔͡;͔͙ͤ  ͔͍ ͫͭͪͯͭͯͪ͟  ͯͦͤ ·͍ͻ ͯ;͊ͫͭͤ ͙͍ͦ͟. ˽ ͍ͦ·́ ͔͙͔ͤ 
͙͍͔͙ͤͫͭ ͼ͙ͦͤͤͦ  ͚ͪͨ ͙͍͔͔͊ͭ͟͡ Έ͙ͤͦͫͭ͡ ͦ͋ Ά͔͍ͭͦ͟ ͙ ͔ͪ ͎͙ͦͤ  ͍͊ 

ͼ͔ͦ͡ .ͣ 
˾͊ͫ́ ͙͙͔ͪͤͤ Ύ͊ ͎ͯͫͯ͊͡

˻ͪ ͙͔͙ͤͭͪ ς ͍ ͔ͤ΄ͤ ΎΎ ͫͪ ͔͒ .͊

̏́ˢ˽  3
˴͙͔͙͔͙͍ͤͭͦͦͪͤͭͪͦ͊ͤͤͦͫ͡ Έͭ. ˴ ;͔͍͊ͫͭ ͔ͤ ·͚ͤ  ͔ͫ ͍͙ͪͫ ͍ 
͙͔͎͙͍ͤͭͪͪͦ͊ͤ ·ͤͻ ͼ͔ Ύͨͻ ͒ͦ ͫͭ͊ ͍͟ .͙ ʕ  ͦ͒ ͤͦ  ͔͔ͣͣͫͭ 

͔͎͔ͨͪ͒͊͊͡ ͭͫΎ ͯͤ ͙͊͟͡Έͤ Ύ͊ ͎ͯͫͯ͊͡. ̂ ͫͦ͗͡ ͔͙ͤͤ  ͔ͭͫͪͯͭͯͪ͟· ͙ 
͙͍͙ͨ͊ͤͪͦ͟͡ ͯ͊͘͡.͙͔ͦͪͤͭ ͼ͙͊Ύ ͤ͊  ͍͙ ͪͭͯ͊ Έͤ͡ -ͦ

͙ͤͺͦ ͪͣ ͙͊ͼͦͤͤ Όͯ ͨͦ ͔͒͒ͪ͗͟  ͔ͯͫ ͍͙ͪͫ ,͊ ͦ ͔͋ͫͨ ;͔͔͙ͤ  ͔ͤͦ ͚͊ͤ͡-
ͦͤͭͪͦ͟ Ύ͡

˻ͪ ͙͔͙ͤͭͪ ς ͟ ͙͔ͤ͡  ͭ

, 
ʇʦ ɻʚʦʣʁ ʮʠʠ ʧʘʢʝʪʘ ʨʝʘʣʠʟʫʝʤʦʛʦ 

ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ

1 ʫʨʦʚʝʥɹ çʊʨʘʥʩʧʦʨʪʥrʡ ʪʝʨʤʠʥʘʣ, 

ʩʪrʢ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘè - 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨr ʦʙ̡ʝʢʪʘ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʘʢʝʪʘ ʩʝʨʚʠʩʘ 

(ʬʦʨʤʠʨʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣɹʥʦʛʦ 

ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʦʙ̡ʝʢʪʘ)

2 ʫʨʦʚʝʥɹ çʊʨʘʥʩʧʦʨʪʥʦ-

ʨʘʩʧʨʝʜʝʣʠʪʝʣɹʥrʡ ʫʟʝʣ, ʢʦʤʤʝʨʯʝʩʢʠʡ 

ʮʝʥʪʨè - ʇʦʩʣʝʜʦʚʘʪʝʣɹʥʘ̫ 

ʤʦʜʝʨʥʠʟʘʮʠ̫ ʦʙʦʨʫʜʦʚʘʥʠ̫ ʠ ʧʫʪʝʚʦʝ 

ʨʘʟʚʠʪʠʝ, ʨʘʟʚʠʪʠʝ ʧʘʢʝʪʘ ʩʝʨʚʠʩʘ ʜʦ 

ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ (ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʘ)

3 ʫʨʦʚʝʥɹ çʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥrʡ 

ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʦʧʝʨʘʪʦʨ, 

ʧʨʦʤr ʣhʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥrʡ ʫʟʝʣè - 

ʉʧʝʮʠʘʣʠʟʘʮʠ̫ ʩʢʣʘʜʩʢʠʭ ʠ 

ʧʝʨʝʛʨʫʟʦʯʥrʭ ʤʦɦ ʥʦʩʪʝʡ, ʨʘʩhʠʨʝʥʠʝ 

ʧʘʢʝʪʘ ʩʝʨʚʠʩʘ ʜʦ ʜʦʙʘʚʣʝʥʠ̫ 

ʩʪʦʠʤʦʩʪʠ ʪʦʚʘʨʦʚ (ʨʘʟʚʠʪʠʝ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ)

4 ʫʨʦʚʝʥɹ çʎʝʥʪʨ ʦʢʘʟʘʥʠ̫ ʫʩʣʫʛ, 

ʠʥʪʝʛʨʠʨʦʚʘʥʥrʡ ʮʝʥʪʨ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʣʦʛʠʩʪʠʢʠè - 

ʇʨʠʚʣʝʯʝʥʠʝ ʚ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤr  

ʜʦʩʪʘʚʢʠ ʩʪʦʨʦʥʥʠʭ ʫʯʘʩʪʥʠʢʦʚ, 

ʨʘʟʚʠʪʠʝ ʣʦʛʠʩʪʠʢʠ ʪʨʝʪɹʝʡ ʩʪʦʨʦʥr , 

ʪʨʘʥʟʠʪʥrʭ ʠ ʤʫʣɹʪʠʤʦʜʘʣɹʥrʭ 

ʧʝʨʝʚʦʟʦʢ (ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʠʥʪʝʛʨʘʮʠʦʥʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʦʙʣʘʩʪʠ),ʦʢʘʟʘʥʠʝ ʫʥʠʢʘʣɹʥʦʛʦ ʩʝʨʚʠʩʘ

ʛʨʫʟʦʦʨʠʝʥʪʠʨʦʚʘʥʥr ʝ

ʪʨʘʥʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥr ʝ

ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥr ʝ

ʣʦʛʠʩʪʠʢʦʦʨʠʝʥʪʠʨʦʚʘʥʥr ʝ , 

6 - ˨ ˩˥˾s˨ˮ ˾̂̑̋ˮ˩
̂ͨ͊͒ͦ͟ ͫͯ΅͔ ͍ͫͭ Όͯ̈́ ͔͎  ͦ̂́  ͙ ͔ͨ ͔ͪͤͦ  ͫͼ͔ͤͭͪ͊ 

¶  ʕ˹˻ʕ ̍˯  ˾s ˯˻  ˹˻˿ ˣ˿́ʕ˩˹˹˻ ˥˻ 
˭s˾˻ ˬ˨ ˩˹ˮ̒ /˸˩˿́˹˻˥  ˻
˽˾ ˻ˮ ˿̆˻ˬ ˨˩ ˹ˮ /̒ ˿́˻˾ ˻˹ ˹˩˥˻ 
˽˾˻ˮ ˿̆˻ˬ ˨˩ ˹ˮ ,̒  

¶   ʕ  ˹˻ʕ ̍˯ , ˴  ˿̂ ̋˩˿́ʕ̂̑ ̋˩˸  ̂˻x ˶˩  ˩
˴˾̂˽ ˹˻ ˸  ̂˻ˣ̌ ˩˴́̂ (˽˻ ˥˶˻̋ ˩˹ˮ˩ ),

¶  ʕ˹˻ʕ ̍˯  ˽˩˾˿˽ ˩˴́ˮˤ˹ ̍˯  ˽̂˹ ˴́ 
ˤ˭ˢˮ ˸˻˨ ˩˯˿́ˤˮ  ̒ˮʕ ˨˻  ʕ˾́ ˢ˹ ˿˽ ˻˾ ́s

̏́ˢ˽ ˹̍  ˯sʕ ˾ˮ ˢ˹ ́˹̍˯  
ˢ˶ ˥˻˾ˮ ́˸

5-˾s˭ʕˮʕ ˢ̑ ̋ˮ˩˿̒ (˴˻ ˶ˮ ̉˩˿́ˤ˩˹˹ )˻
¶ ˮ˹ ́˩˥˾ˢ̇ ˮ̒  
-ˤ˭ˢˮ ˸˹˻  ˾s ˤ˹ ˻˩  ˽˾˻ ˹ˮ ˴˹ ˻ʕ ˩˹ˮ˩  
-˽˻ ˥˶˻̋ ˩˹ˮ˩
- ˿ ˶ˮ ̒˹ ˮ˩ ˿ x˻ ˶˩  ˩˾˴ ̂˽ ˹̍ ˸ 
˻x ̌˩˴́˻˸  
¶  ˸ ˩́ˢ˸ ˻˾ ̅˻ ˭s /  ˽ ˾˩ˤ˾ˢ̋ ˩˹ˮ˩ 

 ʕ˾˴ ̂˽ ˹̍  ˯˻ˣ̌ ˩˴  ́=

̅˻ ˾˸ ˮ˾ ˻ʕ ˢ˹ ˮ˩  x˻ ˶˩  ˩˾˴ ̂˽ ˹˻ ˥˻ 
˻x ̌˩˴́  s

̏ͅ ͺ͔ ͭ͟ ͣ͊ͫ΄ͭ ͊͋ ,͊ ͒ ͙͔ͦͫͭ͗ ͙ͤ  ͔
ͯͫͭͦ ;͚͙͍ͦ  ͚ͪͨ ͙͋·͡ Έ͙ͤͦͫͭ, ͨ ͍ͦ·́ ͔͙͔ͤ 
ˤ˾  ˽͙ ͙ͤ ͔͎ͭͪ ͼ͙͊Ύ ͍ ͙ͤ ͺͪ ͊ͫͭͪͯͭͯͪͯ͟ 
˥˻˾˻ -˨˾˩˥ˮ˻˹ -́˾ˢ˹ ˿˽ ˻˾ ́˹̍˯  

˴˻ ˾ˮ ˨˻ ˾

2 - ˾ ˢ˿ ́̂̋ˮ˩
˾͊ͫ́ ͙͔͙͔ͪͤ ͎ͪ͊ͤ ͼ͙, ͪ ͍͙͙͊ͭ͘  ͔
͍͔ͫͦ͋ͫͭͤͤͦ  ͚͙ͤ ͺͪ ͊ͫͭͪͯͭͯ͟ ·ͪ, 

ͦͣͨ͟ ͔ͫͤͦ͟͡  ͔͊ͪ ͍͙͙͔ͭ͘ ͔͙͙͙ͭͪͪͭͦͪ
 2-PL (ͫ͊ͣͦ ͫͭͦ Ύ͔ͭ͡Έ͔ͤͦ ͔ͪ ΄͔ ͙ͤ  ͔
͎͙͙ͦͫͭ͡ ͙͟), ͨ ͔ͪ ·͍͔  ͨͪ Ύ͍͔͙ͦͤ͡Ύ 
ͣͯ Έ͙͙͙͍͎ͭͨ͊ͭͤͦ͟͡͡  ͦΉͅͺ͔ ͭ͟  ͊ 

3 - ̂ ˿́˻˯ ̉ˮ ˤ˻  ˾s ˿́̂̋ ˮ˩
˾͊ͫ́ ͙͔ͪͤ  ͔ͦͫ ͫͭ͊ ͍͊ ͯ;͊ͫͭͤ ͙͍ͦ͟ ͙ 
͙͊ͫͫͦͪͭͣ ͔ͤͭ͊ ͯͫͯ͡ ,͎͙͍͔ͨͪ͡;͔͔ͤ  ͙
ͫͭͦ ͪͦͤͤ ͻ͙ ͔ͪ ͍ͫͯͪͫͦ, ͨ Ύ͍͔͙ͦͤ͡  ͔
͔͍͊ͪͤ͒ͦ͊ͤͤ·ͻ ͣͦ̈́ ͔ͤͦͫͭ  ͚͙ 

͙ͤͺͪ ͊ͫͭͪͯͭͯ͟ ·ͪ, ͟ ͦͣ ͔͔ͨͫͤͦ͟͡ ͪ͊ ͍͙͙͔ͭ͘ 
͔͍͙ͫͪͫ ,͊ 

3-PL (3-Ύ ͫͭͦͪͦͤ  ͊ͦ͡ ͎͙͙ͫͭ ͙͟), 

4 - ˾ ˢ˭ˤˮ ˤs̑̋ˮ˩˿̒ (˴s ̉˩˿́ˤ˩˹˹ )˻
˾͊ͫ́ ͙͔ͪͤ  ͔ͦͫ ͫͭ͊ ͍͊ ͯ;͊ͫͭͤ ͙͍ͦ͟ ͙ 
͙͊ͫͫͦͪͭͣ ͔ͤͭ͊ ͯͫͯ͡ ,͎͙͍͔ͨͪ͡;͔͔ͤ  ͙
ͫͭͦ ͪͦͤͤ ͻ͙ ͔ͪ ͍ͫͯͪͫͦ, ͨ Ύ͍͔͙ͦͤ͡  ͔
͔͍͊ͪͤ͒ͦ͊ͤͤ·ͻ ͣͦ̈́ ͔ͤͦͫͭ  ͚͙ 

͙ͤͺͪ ͊ͫͭͪͯͭͯ͟ ·ͪ, 3-PL (3-Ύ ͫͭͦͪͦͤ  ͊
͎͙͙ͦͫͭ͡ ͙͟), ͣ ͙͙͊ͫͣ͟ ͊͘ͼ͙Ύ 
ͣͯ Έ͙͙͙͍͎ͭͨ͊ͭͤͦ͟͡͡  ͦΉͅͺ͔ ͭ͟ ,͊ 
ͦͣͨ͟ ͔ͫͤͦ͟͡  ͔͊ͪ ͍͙͙͔ͭ͘ 
͔͍͙ͫͪͫ+͔͙ͭͪͪͭͦͪ Ύ͙

˽˻  ˾s ˭ʕˮ́ ˮ̑  PL (̏ʕ˻˶ ̑̇ˮ  ̒
˾˩̊˩˹ˮ˯  ˶˻˥ˮ˿ ́ˮ˴ˮ , ˿ ́˻ ˾˻  ˹ˮ 

˿˻ ˣ˿́ʕ˩˹˹ˮ ˴˻ )ʕ

1 - ˭ ˢ˾ ˻ˬ ˨s ̑̋ˮ˩˿̒ 
¶ ˿ͯ΅͔ ͍ͫͭ Όͯ̈́ Ύ͊ ͋͊ ͊͘-
-͍͙͙͔ͪ͊ͭ͘
- ͪ ͔ͦͤͫͭͪ͟ ͯ͟ͼ͙Ύ
¶ ˿͙͔ͦ͒͊ͤ͘ ͤͦ ͍ͦ  ͚͊͋ ·͘
̅ͦ ͪͣ ͙͍͙͔ͪͦ͊ͤ ͼ͔ͤͭͪ͊ ˽˾ˮ ́̒ˬ˩ ˹ˮ  ̒ 

̆s ˻˿

ˣˮ ̅̂ ˾˴ˢ̇ ˮ̒

˽˻ ˾̒˨˻ ˴

̆s˻˿

˴˶ ˢ˿́˩˾˹ ̍˯  
˽˻ ˨̆ ˻˨

˿ˮ ˹˩˾˥˩́ˮ̉ ˩˿˴ˮ˯
˽˻ ˨̆ ˻˨

˭s˾˻ ˬ˨ ˩˹ˮ˩

˭˾˩˶˻˿ ́̎

˿́ˢ˥˹s ̇ˮ ̒

˨˩˥˾ˢ˨ ˢ̇ ˮ̒

, 

ɻʇ

ɸʟʇ

ʀʇ

ʀʇ

ʧ/ʧ

ʧ/
ʧ

ʧ/ʧ

ʧ/ʧ
ʧ/ʧ

, 

ʇʉʇ

ʧ/ʧ

ʧ/ʧ

ʧ/ʧ

ʧ/ʧ

ʇʏ ʄʆʇ

1

2

, 
ʧ/ʧ

ʧ/ʧ

ʧ/ʧ
ʇʆʇ

ʉʇ

ʄʆʇ

ɺʏɼ

1  

ʇʆʇ

ʧ/ʧ

ʧ/ʧ

ʧ/
ʧ

ʉʇ
ʧ/ʧ , 

ʇʆʇ

ʧ/ʧʧ/ʧ ʧ/ʧ

ʧ/
ʧ

ʇʆ
ʇ

ʄʆʇ

, 

ʇʆʇ

ʄʆʇ

ʧ/ʧ
ʧ/ʧ

ʧ/ʧ
ʧ/ʧ

, 

ʉʇ

ʉʆʇ

ʇʆʇ

ʧ/ʧ

ʧ/ʧ

ʄʄʊʇ

ʄ
ʄ
ʊʇ

ʄʆʇ

, 

()7 3 73375b = , 

()8 3 73750b =  

3 3A B  
3 71625g=  

4 ()4 4 71812,5a = , 

()5 4 71812,5a = , 

()6 4 71812,5a = , 

()7 4 71625a = , 

()8 4 70000a =  

()4 4 71812,5b = , 

()5 4 71875b = , 

()6 4 72375b = , 

()7 4 72375b = , 

()8 4 72562,5b =  

4 4A B  
4 71812,5g=  

5 ()5 5 71843,75a = , 

()6 5 71843,75a = , 

()7 5 71750a = , 

()8 5 70937,5a =  

()5 5 71843,75b = , 

()6 5 72093,75b = , 

()7 5 72093,75b = , 

()8 5 72187,5b =  

5 5A B  
5 71843,75g=  

6 ()6 6 71968,75a = , 

()7 6 71921,88a = , 

 

()6 6 71968,75b = , 

()7 6 71968,75b = , 

()8 6 72015,63b =  

6 6A B  6 71968,75g=  

7 ()7 7 71945,31a = , 

()8 7 71742,19a =  

()7 7 71945,31b = , 

()8 7 71968,75b =  

7 7A B  7 71945,31g=  

8 ()8 8 71855,47a =  ()8 8 71855,47b =  8 8A B  8 71855,47g=  

 

ʉʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʪʘʨʠʬʘʤʠ 

ʧʦʢʘʟʳʚʘʝʪ ʘʜʝʢʚʘʪʥʦʩʪʴ ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʭ ʮʝʥ. ʊʘʢ ʮʝʥʳ ʥʘ ʘʥʘʣʦʛʠʯʥʳʝ ʢʦʥʪʨʘʢʪʳ ʚ 

ʢʨʫʧʥʦʤ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʆʆʆ çʖʞʥʦ-ʋʨʘʣʴʩʢʦʝ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝè ʥʘ ʪʫ ʞʝ ʜʘʪʫ ʩʦʩʪʘʚʠʣʠ ʚ ʩʨʝʜʥʝʤ 70222 

ʨʫʙʣʷ ʧʨʠ ʩʨʝʜʥʝʤ ʢʚʘʜʨʘʪʠʯʝʩʢʦʤ ʦʪʢʣʦʥʝʥʠʠ 878 ʨʫʙʣʝʡ. ʄʠʥʠʤʘʣʴʥʘʷ ʮʝʥʘ ʢʦʥʪʨʘʢʪʘ 

ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʠʣʘ 69000 ʨʫʙʣʝʡ, ʘ ʤʘʢʩʠʤʘʣʴʥʘʷ 72000 ʨʫʙʣʝʡ (ʨʘʩʩʤʦʪʨʝʥʦ 18 ʪʘʢʠʭ 

ʢʦʥʪʨʘʢʪʦʚ). 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʤʠʥʠʤʘʣʴʥʳʭ ʫʩʪʫʧʦʢ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʨʳʥʦʯʥʳʝ ʮʝʥʳ 

ʥʘ ʧʝʨʝʚʦʟʢʠ ʥʘ ʦʩʥʦʚʝ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʮʝʥʦʚʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʟʘʢʘʟʯʠʢʦʚ ʪʨʘʥʩʧʦʨʪʘ ʠ 

ʧʝʨʝʚʦʟʯʠʢʦʚ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʳʥʢʘ. 
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ʈɸɿɺʀʊʀʗ ʋʉʊʈʆʁʉʊɺ ʈʂʇ ɼʃʗ ʄɽɾɼʋʅɸʈʆɼʅʓʍ ʇɽʈɽɺʆɿʆʂ 

ʇɸʉʉɸɾʀʈʆɺ ʀ ɻʈʋɿʆɺ ʇʆ ʅɸʇʈɸɺʃɽʅʀʗʄ çɺʆʉʊʆʂ-ɿɸʇɸɼè 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʝʨʝʚʦʟʦʢ ʧʘʩʩʘʞʠʨʦʚ ʠ ʛʨʫʟʦʚ ʧʦ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʢʦʨʠʜʦʨʘʤ ʩ ʧʝʨʝʭʦʜʦʤ ʯʝʨʝʟ ʩʪʳʢʦʚʳʝ ʧʫʥʢʪʳ ʞʝʣʝʟʥʳʭ 

ʜʦʨʦʛ ʢʦʣʝʠ 1520 ʤʤ ʠ ʢʦʣʝʠ 1435 ʤʤ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ çɺʦʩʪʦʢ-ɿʘʧʘʜè. ʈʘʩʩʤʦʪʨʝʥʳ 

ʧʨʦʙʣʝʤʳ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʜʚʠʞʥʳʭ ʢʦʣʝʩʥʳʭ ʧʘʨ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʩʪʘʥʦʚʢʠ ʚʘʛʦʥʦʚ ʩʦ 

ʩʤʝʥʦʡ ʪʝʣʝʞʝʢ. 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ çʐʳסʳʩ-ɹʘʪʳʩè ʙʘסʳʪʳ ʙʦʡʳʥʰʘ ʪʘʙʘʥʜʘʨʳ 1520 ʤʤ ʞᴅʥʝ 

1435 ʤʤ ʙʦʣʘʪʳʥ ʪʦʨʘʧʪʳץ ʙʝʢʝʪʪʝʨ ʘʨץʳʣʳ ʭʘʣʳץʘʨʘʣʳץ  ʢᴇʣʽʢʪʽʢ ʜᴅʣʽʟʜʝʨʽʤʝʥ  

ʞʦʣʘʫʰʳʣʘʨ ʞᴅʥʝ ʞװʢ ʪʘʩʳʤʘʣʳʥ ʪʝʭʥʠʢʘʣʳץ-ʪʝʭʥʦʣʦʛʠʷʣʳץ  ץʘʤʪʘʤʘʩʳʟʜʘʥʜʳʨʫסʘ 

ʪʠʽʩʪʽ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʩʽ ʢᴇʨʩʝʪʽʣʛʝʥ. 

ɸbstract. The results of researches, related to the technical and technological providing 

of carrying passengers and loads on international transport corridors with a transition through the 

butt points of railways of track 1520 ʤʤ and 1435 mm gauge are presented in the article by 

direction çEast-Westè. The problems of application of adjustable gauge change wheel sets and 

technology of transposition of cars with changing of bogies are considered. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɾʝʣʝʟʥʘʷ ʜʦʨʦʛʘ, ʧʘʩʩʘʞʠʨ, ʛʨʫʟʦʚʳʝ ʧʝʨʝʚʦʟʢʠ, ʚʘʛʦʥ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʊʝʤʽʨʞʦʣ, ʞʦʣʘʫʰʳ, ʞװʢ ʪʘʩʳʤʘʣʳ, ʚʘʛʦʥ. 

Keywords: Railway, passenger, freight transportations, carriage. 

 

 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 

147 

 

ʇʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʝʨʝʚʦʟʢʘʤ ʧʘʩʩʘʞʠʨʦʚ ʧʝʨʝʭʦʜ 

ʚʘʛʦʥʦʚ ʯʝʨʝʟ ʩʪʳʢʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʨʘʟʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʧʫʪʝʤ ʩʤʝʥʳ ʭʦʜʦʚʳʭ ʯʘʩʪʝʡ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝ ʦʪʚʝʯʘʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʧʝʨʝʚʦʟʢʘʤ. 

ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʦʧʘʩʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʦ ʧʦʜʲʝʤʢʝ ʥʘ ʜʦʤʢʨʘʪʘʭ ʚʘʛʦʥʦʚ, 

ʰʫʤʦʚʳʝ ʠ ʫʜʘʨʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦ ʚʨʝʤʷ ʧʝʨʝʩʪʘʥʦʚʦʯʥʳʭ ʨʘʙʦʪ, ʥʘʨʫʰʝʥʠʝ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʧʝʨʝʩʪʘʥʦʚʢʠ ï ʚʩʝ ʵʪʦ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʟʘʨʫʙʝʞʥʳʭ ʧʦʝʟʜʦʢ ʧʦ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ. 

ʇʦʵʪʦʤʫ ʥʝʩʦʤʥʝʥʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʭʦʜʘ ʧʘʩʩʘʞʠʨʩʢʠʤʠ 

ʧʦʝʟʜʘʤʠ ʧʫʥʢʪʦʚ ʩʪʳʢʘ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʢʦʣʝʠ 1520 ʤʤ ʠ ʢʦʣʝʠ 1435 ʤʤ ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʨʘʟʜʚʠʞʥʳʭ ʢʦʣʝʩʥʳʭ ʧʘʨ 

(ʈʂʇ). ʇʨʠ ʵʪʦʤ, ʢʨʦʤʝ ʠʟʙʘʚʣʝʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʦʪ ʧʝʨʝʩʪʘʥʦʚʦʯʥʳʭ ʥʝʫʜʦʙʩʪʚ, ʚʨʝʤʷ 

ʧʝʨʝʩʝʯʝʥʠʷ ʛʨʘʥʠʮʳ ʤʦʞʝʪ ʩʦʢʨʘʪʠʪʴʩʷ ʥʝ ʤʝʥʝʝ ʯʝʤ ʚ 3,5 ʨʘʟʘ. ɺ ʝʚʨʦʧʝʡʩʢʦʡ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʧʨʘʢʪʠʢʝ ʠʟʚʝʩʪʥʳ ʥʝʩʢʦʣʴʢʦ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʝʨʝʭʦʜʘ 

ʚʘʛʦʥʦʚ ʩ ʦʜʥʦʡ ʢʦʣʝʠ ʥʘ ʜʨʫʛʫʶ, ʜʦʚʝʜʝʥʥʳʝ ʜʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʂ ʪʘʢʠʤ 

ʩʠʩʪʝʤʘʤ ʦʪʥʦʩʷʪʩʷ: ʩʠʩʪʝʤʘ TALGO (ʀʩʧʘʥʠʷ), ʩʠʩʪʝʤʘ DB AG/Rafil (ʌʈɻ), ʩʠʩʪʝʤʘ ɹʊ 

ʙʦʣʛʘʨʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʣʴʩʢʘʷ ʩʠʩʪʝʤʘ SUW2000. ʅʝ ʪʘʢ ʜʘʚʥʦ ʚ ʀʩʧʘʥʠʠ ʩʦʟʜʘʥʘ 

ʠ ʧʨʦʭʦʜʠʪ ʠʩʧʳʪʘʥʠʷ ʥʦʚʘʷ ʩʠʩʪʝʤʘ BRAVA ʜʣʷ ʤʦʪʦʨʚʘʛʦʥʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʆʧʳʪ ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʞʜʫ ʀʩʧʘʥʠʝʡ ʠ ʐʚʝʡʮʘʨʠʝʡ ʩʦʯʣʝʥʝʥʥʳʭ 

ʧʦʝʟʜʦʚ TALGO, ʭʦʜʦʚʳʝ ʯʘʩʪʠ ʢʦʪʦʨʳʭ ʚʢʣʶʯʘʶʪ ʩʠʩʪʝʤʳ ʨʘʟʜʚʠʞʥʳʭ ʢʦʣʝʩ, ʦʯʝʚʠʜʥʦ, 

ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʜʦʛʦʚʦʨʝʥʥʦʩʪʠ ʤʝʞʜʫ ʆɸʆ çʈɾɼè ʠ ʬʠʨʤʦʡ TALGO ʦ ʩʦʚʤʝʩʪʥʦʡ 

ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʙʝʩʧʝʨʝʩʪʘʥʦʚʦʯʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʄʦʩʢʚʘ-ɹʝʨʣʠʥ. ʕʪʦ ʩʦʛʣʘʰʝʥʠʝ, ʘ 

ʪʘʢʞʝ ʠʤʝʶʱʠʝʩʷ ʥʘʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʭʦʜʘ ʩʪʳʢʦʚʳʭ 

ʧʫʥʢʪʦʚ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ 1520/1435 ʤʤ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʨʘʩʰʠʨʝʥʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʈʂʇ- ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʘʢʪʠʢʫ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʦʦʙʱʝʥʠʡ. 

 

ɻʨʫʟʦʚʳʝ ʧʝʨʝʚʦʟʢʠ. ɺ ʩʚʷʟʠ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʜʦʧʫʩʢʘ ʛʨʫʟʦʚʳʭ ʚʘʛʦʥʦʚ ʢʦʣʝʠ 

1520 ʤʤ ʥʘ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ ʢʦʣʝʠ 1435 ʤʤ ʧʦ ʛʘʙʘʨʠʪʥʳʤ ʠ ʩʢʦʨʦʩʪʥʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʥʪʝʥʩʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʧʝʨʝʛʨʫʟʦʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʇʝʨʝʚʘʣʢʘ ʛʨʫʟʦʚ ʥʘ ʧʨʠʛʨʘʥʠʯʥʳʭ ʩʪʘʥʮʠʷʭ ʩʦʧʨʷʞʝʥʘ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ 

ʪʨʫʜʦʚʳʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʝʨʝʛʨʫʟʦʯʥʳʭ 

ʦʧʝʨʘʮʠʡ ʯʘʩʪʦ ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʧʦʚʨʝʞʜʘʝʤʦʩʪʴ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ. ʋʙʳʪʢʠ 

ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʚ ʩʚʷʟʠ ʩ ʨʘʙʦʪʘʤʠ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʦʚʨʝʞʜʝʥʥʳʭ ʚʘʛʦʥʦʚ ʜʘʣʝʢʦ ʥʝ 

ʧʦʢʨʳʚʘʶʪʩʷ ʩʘʥʢʮʠʷʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʇʨʘʚʠʣʘʤʠ ʧʦʣʴʟʦʚʘʥʠʷ ʚʘʛʦʥʘʤʠ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʦʙʱʝʥʠʠ. ʇʝʨʝʛʨʫʟʢʘ ʮʝʥʥʳʭ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ ʛʨʫʟʦʚ ʩʦʧʨʷʞʝʥʘ ʩ ʨʠʩʢʦʤ ʠʭ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʫʪʨʘʪʳ ʪʦʚʘʨʥʳʭ ʩʚʦʡʩʪʚ. 

ʇʦʵʪʦʤʫ ʚ ʩʠʩʪʝʤʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʪʨʝʙʫʝʪʩʷ ʚʥʝʜʨʝʥʠʝ 

ʙʝʩʧʝʨʝʛʨʫʟʦʯʥʳʭ ʧʝʨʝʚʦʟʦʢ ʥʘ ʦʩʥʦʚʝ ʧʦʣʦʞʝʥʠʡ ʦʙ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ [2]. ɺ ʩʪʨʘʥʘʭ 

ɽʉ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ. ʅʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʵʪʘ ʧʨʦʙʣʝʤʘ ʨʝʰʘʝʪʩʷ ʜʠʨʝʢʪʠʚʥʳʤ ʚʥʝʜʨʝʥʠʝʤ 

ʩʝʨʠʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ TSI ʠ EN. ɹʦʣʝʝ ʩʣʦʞʥʦ ʨʝʰʘʶʪʩʷ ʚʦʧʨʦʩʳ 

ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʚ ʩʦʦʙʱʝʥʠʠ ʤʝʞʜʫ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤʠ ʩʝʪʷʤʠ ʩ ʨʘʟʥʦʡ ʰʠʨʠʥʦʡ ʢʦʣʝʠ ï 

1520 ʤʤ ʠ 1435 ʤʤ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʚʳʟʚʘʥʦ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤʠ ʨʘʩʭʦʞʜʝʥʠʷʤʠ ʚ 

ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʷʭ ʭʦʜʦʚʳʭ ʯʘʩʪʝʡ ʚʘʛʦʥʦʚ, ʩʮʝʧʥʦʛʦ ʠ ʪʦʨʤʦʟʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʦʪʣʠʯʠʷʤʠ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʂʨʦʤʝ ʪʦʛʦ, 

ʛʘʨʤʦʥʠʟʘʮʠʷ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʚʤʝʩʪʥʳʭ ʧʘʨʢʦʚ ʚʘʛʦʥʦʚ ʪʠʧʘ çɺʦʩʪʦʢ-

ɿʘʧʘʜè ʥʘʭʦʜʠʪʩʷ ʚ ʥʘʯʘʣʴʥʦʡ ʬʘʟʝ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʘʢʮʝʥʪʠʨʫʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʨʝʰʝʥʠʠ 

ʧʨʦʙʣʝʤ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʠʩʪʝʤ ʨʘʟʜʚʠʞʥʳʭ ʢʦʣʝʩʥʳʭ 

ʧʘʨ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʦʛʦ ʩʧʦʩʦʙʘ ʧʝʨʝʭʦʜʘ ʧʘʩʩʘʞʠʨʩʢʠʤ ʧʦʜʚʠʞʥʳʤ ʩʦʩʪʘʚʦʤ 

ʩʪʳʢʦʚ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʢʦʣʝʠ 1520 ʤʤ ʠ ʢʦʣʝʠ 1435 ʤʤ, ʘ ʪʘʢʞʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ 

ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ, ʛʘʨʘʥʪʠʨʫʶʱʠʭ ʩʦʭʨʘʥʥʦʩʪʴ ʛʨʫʟʦʚ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ. 
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ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ. ɺ ʥʘʯʘʣʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʘʛʦʥʦʚ ʥʘ ʪʝʣʝʞʢʘʭ ʩ ʈʂʇ ʩʠʩʪʝʤʳ SUW2000 ʙʳʣʘ ʦʙʨʘʟʦʚʘʥʘ 

ʫʢʨʘʠʥʩʢʦ-ʧʦʣʴʩʢʘʷ ʛʨʫʧʧʘ ʵʢʩʧʝʨʪʦʚ. ʇʦ ʟʘʜʘʥʠʶ ʋʢʨʟʘʣʠʟʥʳʮʠ ʧʨʦʚʦʜʠʣʠʩʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʣʦʚʠʡ ʜʦʧʫʩʢʘ ʧʦʜʦʙʥʳʭ ʚʘʛʦʥʦʚ ʥʘ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ ʢʦʣʝʠ 1520 ʤʤ. ʇʨʠ 

ʵʪʦʤ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʢʦʥʪʘʢʪʥʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʢʦʣʝʩ ʠ ʨʝʣʴʩʦʚ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʢʦʥʬʠʛʫʨʘʮʠʷʤʠ ʨʘʙʦʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʠ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʠʥʘʤʠʢʠ ʚʘʛʦʥʦʚ ʩ 

ʈʂʇ ʧʦʩʣʫʞʠʣʠ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʘʢʠʭ ʚʘʛʦʥʦʚ ʚ 

ʧʦʝʟʜʝ ˉ35/36 ʧʦ ʤʘʨʰʨʫʪʫ ʂʠʝʚ-ʃʴʚʦʚ-ʂʨʘʢʦʚ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʭʦʜʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʷʚʠʣʠʩʴ ʚʳʩʦʢʠʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʪʝʣʝʞʝʢ 

ʪʠʧʘ 25AN/S, ʯʪʦ ʧʨʦʛʥʦʟʠʨʦʚʘʣʦʩʴ ʤʝʪʦʜʘʤʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ [3]. 

ɹʣʘʛʦʜʘʨʷ ʨʘʮʠʦʥʘʣʴʥʦ ʚʳʙʨʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʨʝʩʩʦʨʥʦʛʦ ʧʦʜʚʝʰʠʚʘʥʠʷ ʠ ʩʚʷʟʝʡ 

ʥʝʩʫʱʠʭ ʵʣʝʤʝʥʪʦʚ, ʠʟʥʦʩʳ ʢʦʣʝʩ ʤʠʥʠʤʘʣʴʥʳ ʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʫʨʦʚʥʝ ʧʦʛʨʝʰʥʦʩʪʝʡ 

ʠʟʤʝʨʝʥʠʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʝʜʦʩʪʘʪʢʠ 

ʦʪʜʝʣʴʥʳʭ ʫʟʣʦʚ ʈʂʇ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʦʷʚʠʣʘʩʴ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʥʘʜʝʞʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚ 

ʙʣʦʢʠʨʦʚʘʥʠʷ ʢʦʣʝʩ ʠʟ-ʟʘ ʤʘʣʦʛʦ ʟʘʧʘʩʘ ʫʩʪʘʣʦʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ ʧʨʫʞʠʥʠʩʪʦʡ ʚʪʫʣʢʠ, 

ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ ʜʣʷ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʫʜʝʨʞʠʚʘʥʠʷ ʢʦʣʝʩʘ ʥʘ ʦʩʠ, ʦʩʫʱʝʩʪʚʣʷʷ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʚʷʟʴ ʤʝʞʜʫ ʵʪʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʚʦʩʧʨʠʥʠʤʘʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʜʠʥʘʤʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ. ʀʟ-ʟʘ ʫʯʘʩʪʠʚʰʠʭʩʷ ʦʪʢʘʟʦʚ ʙʣʦʢʠʨʦʚʦʯʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʙʳʣʦ 

ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʧʨʠʦʩʪʘʥʦʚʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʫʞʠʥʠʩʪʦʡ ʚʪʫʣʢʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ 

ʦʙʝʩʧʝʯʠʪʴ ʦʧʝʨʘʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʤʝʭʘʥʠʟʤʘ ʙʣʦʢʠʨʦʚʘʥʠʷ ʢʦʣʝʩ ʥʘ ʧʫʪʝʧʝʨʝʚʦʜʥʦʤ 

ʫʩʪʨʦʡʩʪʚʝ. 

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ. ɺ ʧʝʨʠʦʜ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʘʛʦʥʦʚ ʥʘ ʪʝʣʝʞʢʘʭ ʪʠʧʘ 25AN/S ʩ ʈʂʇ ʩʠʩʪʝʤʳ 

SUW2000 ʦʪʤʝʯʘʣʠʩʴ ʩʣʫʯʘʠ ʠʟʣʦʤʘ ʦʪʜʝʣʴʥʳʭ ʩʝʛʤʝʥʪʦʚ ʧʨʫʞʠʥʠʩʪʦʡ ʚʪʫʣʢʠ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʫʩʪʘʣʦʩʪʥʫʶ ʧʨʦʯʥʦʩʪʴ ʧʨʫʞʠʥʠʩʪʦʡ 

ʚʪʫʣʢʠ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚʣʠʷʝʪ ʦʢʨʫʞʥʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʚʩʣʝʜʩʪʚʠʝ ʦʪʢʨʳʪʠʷ 

ʟʘʟʦʨʦʚ ʚ ʢʫʣʘʯʢʦʚʦʡ ʤʫʬʪʝ, ʢʦʪʦʨʘʷ ʩʦʝʜʠʥʷʝʪ ʢʦʣʝʩʦ ʩ ʦʩʴʶ ʧʨʠ ʚʟʘʠʤʥʳʭ ʧʦʚʦʨʦʪʘʭ. 

ʇʦ ʵʢʩʧʝʨʪʥʳʤ ʟʘʢʣʶʯʝʥʠʷʤ ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ɺʘʨʰʘʚʩʢʦʡ ʧʦʣʠʪʝʭʥʠʢʠ, ɼɽʊʋʊ, 

ɼʅɼʎ ʋɿ ʠ ɼʅʋɿʊ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʧʨʫʞʠʥʠʩʪʦʡ ʚʪʫʣʢʠ ʙʳʣʠ ʚʥʝʩʝʥʳ ʠʟʤʝʥʝʥʠʷ ʩ 

ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʝʝ ʫʩʪʘʣʦʩʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʟʤʝʥʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʠ 

ʫʚʝʣʠʯʝʥʦ ʯʠʩʣʦ ʩʝʛʤʝʥʪʦʚ. ɺʦ ʠʟʙʝʞʘʥʠʝ ʥʝʢʦʥʪʨʦʣʠʨʦʚʘʥʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʣʶʙʦʛʦ 

ʩʝʛʤʝʥʪʘ ʚ ʩʣʫʯʘʝ ʝʛʦ ʠʟʣʦʤʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʪʫʣʢʠ ʦʪ ʢʦʨʥʝʚʦʛʦ ʩʝʯʝʥʠʷ ʩʝʛʤʝʥʪʦʚ ʥʘ 

ʪʨʝʪʴ ʜʣʠʥʳ ʧʦʢʨʳʪʳ ʨʝʟʠʥʦʡ. ʅʘʥʝʩʝʥʠʝ ʨʝʟʠʥʦʚʦʛʦ ʧʦʢʨʳʪʠʷ ʜʦʣʞʥʦ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ 

ʜʝʤʧʬʠʨʦʚʘʥʠʝ ʚʠʙʨʘʮʠʡ ʩʝʛʤʝʥʪʦʚ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʫʞʠʥʠʩʪʦʡ ʚʪʫʣʢʠ ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʝʝ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʦʩʥʘʱʝʥʠʷ ʈʂʇ ʧʦʣʴʩʢʠʤʠ ʠ ʫʢʨʘʠʥʩʢʠʤʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʚʪʫʣʦʢ ʦʙʦʠʭ ʪʠʧʦʚ ʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʫʩʣʦʚʠʷʭ [4]. ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʢʘʢ ʥʘ ʧʫʪʝʧʝʨʝʚʦʜʥʦʤ ʫʩʪʨʦʡʩʪʚʝ, ʪʘʢ ʠ ʚʦ ʚʨʝʤʷ 

ʩʣʝʜʦʚʘʥʠʷ ʦʧʳʪʥʳʭ ʚʘʛʦʥʦʚ ʧʦ ʤʘʨʰʨʫʪʘʤ: ʇʦʟʥʘʥʴ-ɺʘʨʰʘʚʘ (ʢʦʣʝʷ 1435 ʤʤ) ʠ ʃʴʚʦʚ-

ʂʠʝʚ (ʢʦʣʝʷ 1520 ʤʤ). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʠ ʧʨʦʯʥʦʩʪʥʳʭ ʨʘʩʯʝʪʦʚ 

ʧʨʫʞʠʥʠʩʪʳʝ ʚʪʫʣʢʠ ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʙʳʣʠ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʙʣʦʢʠʨʦʚʦʯʥʦʤ ʤʝʭʘʥʠʟʤʝ ʈʂʇ ʩʠʩʪʝʤʳ SUW2000. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʘ ʠʟ ʚʘʛʦʥʦʚ ʩ ʈʂʇ ʭʦʣʜʠʥʛʦʤ ʇɽʉɸ ɹʳʜʛʦʱʴ (ʇʦʣʴʰʘ) ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʠ ʧʦʩʪʘʚʣʝʥʘ ʥʘ ʙʦʨʪ ʩʠʩʪʝʤʘ SEK SUW ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʤʝʭʘʥʠʟʤʦʚ 

ʙʣʦʢʠʨʦʚʘʥʠʷ ʢʦʣʝʩ ʥʘ ʦʩʷʭ. ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ 

ʚʥʫʪʨʝʥʥʠʤʠ ʛʨʘʥʷʤʠ ʢʦʣʝʩ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʤʝʭʘʥʠʟʤʘ ʙʣʦʢʠʨʦʚʢʠ ʢʦʣʝʩ 

ʩʠʩʪʝʤʘ SEK SUW ʧʦʜʘʝʪ ʩʚʝʪʦʚʳʝ ʠ ʟʚʫʢʦʚʳʝ ʩʠʛʥʘʣʳ. ʕʪʠ ʩʦʙʳʪʠʷ ʪʘʢʞʝ ʧʦʩʪʦʷʥʥʦ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚ ʧʘʤʷʪʠ ʩʠʩʪʝʤʳ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ SEK SUW ʜʣʷ ʰʪʘʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʘʛʦʥʦʚ ʥʘ 

ʪʝʣʝʞʢʘʭ ʪʠʧʘ 25AN/S. ɺ ʢʦʥʮʝ ʤʘʷ 2009 ʛʦʜʘ ʙʳʣʘ ʚʦʟʦʙʥʦʚʣʝʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 
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ʵʢʩʧʣʫʘʪʘʮʠʷ ʚʘʛʦʥʦʚ ʥʘ ʪʝʣʝʞʢʘʭ 25AN/S ʚ ʧʦʝʟʜʘʭ ʧʦ ʤʘʨʰʨʫʪʫ ʃʴʚʦʚ-ʂʨʘʢʦʚ-ɺʨʦʮʣʘʚ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʛʦʜʠʯʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, 

ʩʜʝʨʞʠʚʘʶʱʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʪʦʡ ʩʠʩʪʝʤʳ, ʚ ʦʩʥʦʚʥʦʤ ʨʘʟʨʝʰʝʥʳ. ʉʬʦʨʤʠʨʦʚʘʥʳ 

ʫʩʣʦʚʠʷ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʪʦʨʳʭ ʫʧʦʤʷʥʫʪʳʝ ʚʘʛʦʥʳ ʤʦʛʫʪ ʙʳʪʴ ʜʦʧʫʱʝʥʳ ʢ 

ʧʦʩʪʦʷʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɻʨʫʟʦʚʳʝ ʚʘʛʦʥʳ ʪʠʧʘ çɺʦʩʪʦʢ-ɿʘʧʘʜè. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʷʤ çɺʦʩʪʦʢ-ɿʘʧʘʜè ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʝʨʝʛʨʫʟʦʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʠʛʨʘʥʠʯʥʳʭ ʨʝʛʠʦʥʘʭ. ʕʪʦ ï ʧʝʨʝʣʠʚ (ʧʝʨʝʢʘʯʢʘ) ʞʠʜʢʠʭ 

ʛʨʫʟʦʚ (ʩʞʠʞʝʥʦʛʦ ʛʘʟʘ, ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʭʠʤʠʯʝʩʢʠʭ  ʚʝʱʝʩʪʚ); ʧʝʨʝʛʨʫʟʢʘ ʠʟ ʚʘʛʦʥʘ ʚ 

ʚʘʛʦʥ; ʚʳʛʨʫʟʢʘ ʚʘʛʦʥʦʚ ʥʘ ʩʧʝʮʠʘʣʴʥʦ ʦʪʚʝʜʝʥʥʳʭ ʤʝʩʪʘʭ (ʥʘʢʦʧʠʪʝʣʠ, ʙʦʢʩʳ, ʙʫʥʢʝʨʳ, 

ʨʝʟʝʨʚʫʘʨʳ). ʇʝʨʝʛʨʫʟʦʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʠ ʪʨʫʜʘ, ʘ 

ʪʘʢʞʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʩ ʩʦʭʨʘʥʥʦʩʪʴʶ ʛʨʫʟʦʚ 

ʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ [5]. 

ʊʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʩʧʝʨʝʛʨʫʟʦʯʥʳʭ ʧʝʨʝʚʦʟʦʢ. ɼʣʷ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ çɺʦʩʪʦʢ-

ɿʘʧʘʜè ʥʘʠʙʦʣʝʝ ʨʝʘʣʴʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʫʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʩʤʝʥʳ ʪʝʣʝʞʝʢ ʥʘ ʧʫʥʢʪʘʭ ʧʝʨʝʩʪʘʥʦʚʢʠ ʚʘʛʦʥʦʚ (ʇʇɺ), ʤʦʱʥʦʩʪʠ ʢʦʪʦʨʳʭ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 20-30%, ʘ ʪʦ ʠ ʩʦʚʩʝʤ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ. 

ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʥʘ ʇʇɺ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʣʝʞʢʠ 

ʪʠʧʘ ɼʂ2000, ʢʦʪʦʨʳʝ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʪʝʣʝʞʢʘʤʠ ʢʦʣʝʠ 1435 ʤʤ 

       ɻʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʪʝʣʝʞʢʠ ɼʂ2000 ʷʚʣʷʝʪʩʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ 

ʥʘʜʨʝʩʩʦʨʥʘʷ ʙʘʣʢʘ, ʥʘ ʢʦʪʦʨʦʡ ʫʩʪʘʥʦʚʣʝʥʳ ʦʧʦʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʢʫʟʦʚʘ ʧʦ ʪʠʧʫ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʪʝʣʝʞʢʘʭ ʢʦʣʝʠ 1435 ʤʤ, ʪʦ ʝʩʪʴ ʩʬʝʨʠʯʝʩʢʠʡ ʧʦʜʧʷʪʥʠʢ ʠ 

ʧʦʜʧʨʫʞʠʥʝʥʥʳʝ ʩʢʦʣʴʟʫʥʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ ʪʝʣʝʞʝʢ ʢʦʣʝʠ 1435 ʤʤ 

ʠ ɼʂ2000 ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʧʝʨʝʭʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʅʘʜʨʝʩʩʦʨʥʳʝ ʙʘʣʢʠ ʧʝʨʚʳʭ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʪʝʣʝʞʝʢ ɼʂ2000 ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʧʫʪʝʤ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʪʘʥʜʘʨʪʥʳʭ ʠʟʜʝʣʠʡ ʣʠʪʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʜʨʝʩʩʦʨʥʳʝ ʙʘʣʢʠ ʰʪʘʤʧʦʩʚʘʨʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʇʦ ʨʘʩʯʝʪʥʦʡ ʦʮʝʥʢʝ 

ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ, ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʡ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʳʙʦʨʘ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʰʪʘʤʧʦʩʚʘʨʥʳʝ ʥʘʜʨʝʩʩʦʨʥʳʝ ʙʘʣʢʠ 

ʨʘʚʥʦʟʥʘʯʥʳ ʣʠʪʳʤ[6].ɼʣʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʣʝʞʢʠ ʪʠʧʘ ɼʂ2000 ʩ ʮʝʣʴʶ 

ʧʦʚʳʰʝʥʠʷ ʜʦʧʫʩʪʠʤʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚʘʛʦʥʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ 

ʨʝʩʩʦʨʥʦʝ ʧʦʜʚʝʰʠʚʘʥʠʝ ʧʫʪʝʤ ʟʘʤʝʥʳ ʩʧʣʦʰʥʳʭ ʬʨʠʢʮʠʦʥʥʳʭ ʢʣʠʥʴʝʚ ʛʘʩʠʪʝʣʝʡ 

ʢʦʣʝʙʘʥʠʡ ʢʣʠʥʴʷʤʠ ʩ ʩʝʛʤʝʥʪʥʳʤʠ ʚʩʪʘʚʢʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚʘʛʦʥʦʚ ʚ ʧʦʨʦʞʥʝʤ ʠ 

ʛʨʫʞʝʥʦʤ ʩʦʩʪʦʷʥʠʷʭ ʨʝʩʩʦʨʥʦʝ ʧʦʜʚʝʰʠʚʘʥʠʝ ʜʦʣʞʥʦ ʠʤʝʪʴ ʜʚʫʭʨʝʞʠʤʥʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. ʄʦʜʝʨʥʠʟʠʨʫʝʤʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʪʝʣʝʞʢʠ ʦʙʝʩʧʝʯʘʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ 

ʭʦʜʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʘʛʦʥʦʚ ʪʠʧʘ çɺʦʩʪʦʢ-ɿʘʧʘʜè. ʂʨʦʤʝ ʭʦʜʦʚʳʭ ʯʘʩʪʝʡ, ʚʘʛʦʥʳ 

ʫʢʘʟʘʥʥʦʛʦ ʪʠʧʘ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛʘʭ ʢʦʣʝʠ 

1520 ʤʤ ʧʦ ʩʮʝʧʥʦʤʫ ʠ ʪʦʨʤʦʟʥʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʠ ʧʦʟʠʮʠʠ 

ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʨʘʙʦʪʘʥʥʳʤʠ. ʊʘʢ, ʩʮʝʧʣʝʥʠʝ ʚʘʛʦʥʦʚ ʥʘ ʩʪʳʢʘʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ 

ʩ ʨʘʟʣʠʯʥʦʡ ʰʠʨʠʥʦʡ ʢʦʣʝʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʠʣʠ ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʝʭʦʜʥʳʭ ʚʘʛʦʥʦʚ, 

ʪʦ ʝʩʪʴ ʚʘʛʦʥʦʚ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʚʠʥʪʦʚʦʡ ʩʪʷʞʢʦʡ ʩ ʦʜʥʦʛʦ ʢʦʥʮʘ ʠ ʘʚʪʦʩʮʝʧʢʦʡ ʪʠʧʘ ʉɸ-

3 ï ʩ ʜʨʫʛʦʛʦ, ʠʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʘʚʪʦʩʮʝʧʢʠ ʪʠʧʘ LAF, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʩʦʝʜʠʥʝʥʠʝ ʩ ʘʚʪʦʩʮʝʧʢʦʡ ʉɸ-3 ʠ ʩ ʚʠʥʪʦʚʦʡ ʩʪʷʞʢʦʡ. ʊʦʨʤʦʟʥʘʷ ʩʠʩʪʝʤʘ 

ʤʦʞʝʪ ʠʤʝʪʴ ʠʣʠ ʦʜʠʥ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʚʦʟʜʫʭʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴ ʩ ʧʝʨʝʢʣʶʯʘʪʝʣʝʤ, ʠʣʠ 

ʜʚʘ ï ʦʜʠʥ ʧʦ ʇʘʤʷʪʢʝ UIC ˉ540 ʠ ʚʪʦʨʦʡ ï ˉ483. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʪʘʢʞʝ 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʝ ʪʦʨʤʦʟʥʳʝ ʩʠʩʪʝʤʳ ʩ ʮʝʣʴʶ ʘʜʘʧʪʘʮʠʠ ʜʣʷ ʨʘʙʦʪʳ 

ʩ ʣʦʢʦʤʦʪʠʚʘʤʠ ʢʦʣʝʠ 1520 ʤʤ. 

   ʇʨʠʥʮʠʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʘʨʢʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ. 
ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʩʧʝʨʝʛʨʫʟʦʯʥʳʭ ʧʝʨʝʚʦʟʦʢ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ çɺʦʩʪʦʢ-ɿʘʧʘʜè 

ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʧʦʜʛʦʪʦʚʢʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ: 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 
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1. ʀʟʛʦʪʦʚʣʝʥʠʝ ʚʘʛʦʥʦʚ ʢʦʣʝʠ 1435/1520 ʤʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʇʘʤʷʪʢʠ ʆʉɾɼ/UIC 516 ʠ TSI; 

2. ɸʜʘʧʪʘʮʠʷ ʚʘʛʦʥʦʚ ʢʦʣʝʠ 1435 ʤʤ ʢ ʫʩʣʦʚʠʷʤ ʨʘʙʦʪʳ ʥʘ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛʘʭ ʢʦʣʝʠ 

1520 ʤʤ. 

ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʠ ʨʘʩʩʯʠʪʘʥʥʳʤ ʥʘ 

ʜʦʣʛʦʩʨʦʯʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʠ ʪʘʢʦʡ, ʯʪʦ ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ ʧʘʨʢʘ 

çʚʝʟʜʝʭʦʜʥʳʭè ʚʘʛʦʥʦʚ ʢʦʣʝʠ 1435/1520 ʤʤ. ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʦʩʫʱʝʩʪʚʠʤʳʤ ʚ ʚʦʟʤʦʞʥʦ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʩ ʮʝʣʝʚʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ï ʜʣʷ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ 

ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʤʘʨʰʨʫʪʘʤ ʠʟ ʋʢʨʘʠʥʳ ʠ ʚ ʋʢʨʘʠʥʫ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʝʟʜʘʤʠ 

ʧʦʩʪʦʷʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟ ʚʘʛʦʥʦʚ ʢʦʣʝʠ 1435 ʤʤ ʥʘ ʪʝʣʝʞʢʘʭ ʪʠʧʘ ɼʂ2000. 

ɼʦʧʫʩʪʠʤʳʤ ʙʫʜʝʪ ʪʘʢʞʝ ʚʢʣʶʯʝʥʠʝ ʛʨʫʧʧ ʪʘʢʠʭ ʚʘʛʦʥʦʚ ʚ ʛʨʫʟʦʚʳʝ ʧʦʝʟʜʘ ʥʘ ʞʝʣʝʟʥʳʭ 

ʜʦʨʦʛʘʭ ʢʦʣʝʠ 1520 ʤʤ. ʈʝʘʣʠʟʘʮʠʷ ʵʪʦʛʦ ʚʘʨʠʘʥʪʘ ʚʦʟʤʦʞʥʘ ʧʫʪʝʤ ʧʨʠʦʙʨʝʪʝʥʠʷ 

ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʚʘʛʦʥʦʚ ʢʦʣʝʠ 1435 ʤʤ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʦʜʛʦʪʦʚʢʦʡ ʚʘʛʦʥʦʚ 

ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʚʝʜʝʥʘ ʤʦʜʝʨʥʠʟʘʮʠʷ ʪʝʣʝʞʝʢ ʢʦʣʝʠ 1520 ʤʤ ʧʦ ʧʨʦʝʢʪʫ ɼʂ2000, ʠʭ 

ʠʩʧʳʪʘʥʠʝ ʠ ʩʥʘʙʞʝʥʠʝ ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʢʦʣʠʯʝʩʪʚʝ ʥʘ ʇʇɺ, ʛʜʝ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ 

ʧʝʨʝʩʪʘʥʦʚʢʘ ʚʘʛʦʥʦʚ. ʕʪʠ ʇʇɺ ʪʘʢʞʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʛʦʪʦʚʣʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʠʧʘʤʠ ʚʘʛʦʥʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʦʙʩʣʫʞʠʚʘʪʴ. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʫʩʣʦʚʠʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʠʟ ʚʘʛʦʥʦʚ ʢʦʣʝʠ 1435 ʤʤ ʠʣʠ ʛʨʫʧʧ ʪʘʢʠʭ ʚʘʛʦʥʦʚ ʥʘ 

ʞʝʣʝʟʥʳʭ ʜʦʨʦʛʘʭ ʢʦʣʝʠ 1520 ʤʤ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʚʝʜʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʫʞʥʦ ʙʫʜʝʪ 

ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʳ ʠ ʤʝʪʦʜʠʢʠ ʠ ʧʨʦʚʝʩʪʠ ʢʦʥʪʨʦʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʧʦʝʟʜʢʠ 

ʩ ʠʟʤʝʨʝʥʠʷʤʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʧʳʪʥʦʤ ʧʦʝʟʜʝ. 

ʅʝʦʙʭʦʜʠʤʳʤ ʵʪʘʧʦʤ ʨʘʙʦʪ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʩʧʝʨʝʛʨʫʟʦʯʥʳʭ ʧʝʨʝʚʦʟʦʢ ʷʚʣʷʝʪʩʷ 

ʩʦʩʪʘʚʣʝʥʠʝ ʠʥʩʪʨʫʢʪʠʚʥʳʭ ʫʢʘʟʘʥʠʡ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ ʇʇɺ, ʦʩʤʦʪʨʱʠʢʦʚ ʚʘʛʦʥʦʚ ʠ 

ʤʘʰʠʥʠʩʪʦʚ ʣʦʢʦʤʦʪʠʚʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʤʘʨʰʨʫʪʘʤ ʧʨʦʭʦʞʜʝʥʠʷ ʧʦʝʟʜʦʚ ʠʟ ʚʘʛʦʥʦʚ 

ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʦʛʦ ʪʠʧʘ ʠʣʠ ʛʨʫʧʧ ʪʘʢʠʭ ʚʘʛʦʥʦʚ. ʇʦ ʤʘʨʰʨʫʪʘʤ ʩʣʝʜʦʚʘʥʠʷ ʵʪʠʭ 

ʧʦʝʟʜʦʚ ʧʨʠʯʘʩʪʥʳʝ ʣʠʥʝʡʥʳʝ ʨʘʙʦʪʥʠʢʠ ʜʦʣʞʥʳ ʧʨʦʡʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʙʫʯʝʥʠʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʘʛʦʥʦʚ ʪʠʧʘ çɺʦʩʪʦʢ-ɿʘʧʘʜè. ʂʨʦʤʝ ʪʦʛʦ, 

ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʦʙʝʩʧʝʯʝʥʠʝ ʚʘʛʦʥʦʚ ʪʘʢʦʛʦ ʪʠʧʘ ʥʝʦʙʭʦʜʠʤʳʤʠ ʟʘʧʘʩʥʳʤʠ 

ʯʘʩʪʷʤʠ. 
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ʄɽʊʆɼʆʃʆɻʀʗ ʀʉʉʃɽɼʆɺɸʅʀʗ ʕɺʆʃʖʎʀʀ ʊʈɸʅʉʇʆʈʅʓʍ ʋɿʃʆɺ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʠʟʫʯʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʟʣʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʘʥ ʵʚʦʣʶʮʠʦʥʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ 

ʦʧʨʝʜʝʣʝʥʠʶ ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʟʣʘ ʢʘʢ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʦʪʣʠʯʘʝʪʩʷ ʠʥʪʝʛʨʘʮʠʝʡ ʢʣʘʩʪʝʨʥʦʛʦ ʠ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʧʦʜʭʦʜʦʚ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʝʛʦ ʥʘʫʯʥʫʶ ʥʦʚʠʟʥʫ.  

ɸשʜʘʪʧʘ.  ʄʘץʘʣʘʜʘ ʢᴇʣʽʢ ʪʦʨʘʙʳʥ ʜʘʤʳʪʫ ʢʦʤʧʝʢʩʪʽ ʤʝʪʦʜʦʣʦʛʠʷʩʳ ײʩʳʥʳʣסʘʥ. 

ʂᴇʣʽʢ ʪʦʨʘʴʳʥʳש ʣʦʛʠʩʪʠʢʘʣʳץ ʦʙʲʝʢʪ ʨʝʪʽʥʜʝ ʜʘʤʫ װʨʜʽʩʽʥʽש ʬʫʥʢʮʠʦʥʘʣʜʳ ʜʘʤʫ ʪᴅʩʽʣʽ 

  .ʨʘʩʪʳʨʳʣʜʳײץ

ɸbstract. In the article the complex methodology of the study of the development of 

transport nodes. In particular, we have developed an evolutionary-functional approach to the 

definition of stages of development of the transport hub as a logistics object. The proposed 

approach is integration of the cluster and synergistic approaches, which is its scientific novelty. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʟʝʣ, ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʦʙʲʝʢʪ, ʵʚʦʣʶʮʠʦʥʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʦʜʭʦʜ, ʢʣʘʩʪʝʨʥʳʡ ʧʦʜʭʦʜ, ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʢᴇʣʽʢ ʪʦʨʘʙʳ, ʣʦʛʠʩʪʠʢʘʣʳץ ʦʙʲʝʢʪ, ʬʫʥʢʮʠʦʥʘʣʜʳ ʜʘʤʫ ʪᴅʩʽʣʽ, 

ʩʳʟʙʘ ʪᴅʩʽʣʽ, ʩʠʥʝʨʛʝʪʠʢʘʣʳץ ʪᴅʩʽʣ. 

Keywords: transport hub, logistical object, evolutionary-functional approach, cluster 

approach, synergetic approach. 

 

ɺʦʧʨʦʩʳ ʟʘʨʦʞʜʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ (ʵʚʦʣʶʮʠʠ) 

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʝʭʥʠʯʝʩʢʦʡ ʦʩʥʘʱʝʥʥʦʩʪʠ, 

ʪʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪʳ, ʤʝʭʘʥʠʟʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʤʝʞʵʣʝʤʝʥʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʘʢʠʭ 

ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, ʢʘʢ ʪʨʘʥʩʧʦʨʪʥʳʝ ʫʟʣʳ. ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ [1, 

ʩ.42], ʧʨʝʜʣʘʛʘʝʪʩʷ ʵʚʦʣʶʮʠʦʥʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʦʜʭʦʜ, ʧʨʠʤʝʥʠʤʳʡ ʚ ʢʘʯʝʩʪʚʝ 

ʤʝʪʦʜʦʣʦʛʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʨʦʞʜʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʟʣʦʚ ʠ ʣʶʙʳʭ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʩʢʣʘʜʩʢʠʭ ʩʠʩʪʝʤ ʚ ʮʝʣʦʤ. ʇʨʠʤʝʥʠʤʦʩʪʴ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʣʦʛʠʩʪʠʯʝʩʢʠʤ 

ʦʙʲʝʢʪʘʤ (ʜʘʣʝʝ ï ʃʆ) ʨʘʟʣʠʯʥʦʛʦ ʬʦʨʤʘʪʘ (ʪʨʘʥʩʧʦʨʪʥʳʤ ʫʟʣʘʤ, ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʤ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʤ ʮʝʥʪʨʘʤ) ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʥʠʞʝ. 

ʅʘʠʙʦʣʝʝ ʧʦʢʘʟʘʪʝʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʵʚʦʣʶʮʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʟʣʦʚ (ʜʘʣʝʝ ï ʊʋ) ʢʘʢ 

ʚʠʜʘ ʃʆ, ʧʦʵʪʦʤʫ ʢʦʥʮʝʧʮʠʶ ʵʚʦʣʶʮʠʦʥʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʠʭ ʧʨʠʤʝʨʝ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʨʘʟʚʠʪʠʝ ʣʶʙʦʛʦ ʃʆ ʧʨʦʭʦʜʠʪ ʪʨʠ ʩʪʘʜʠʠ 

ʵʚʦʣʶʮʠʠ (ʩʤ.ʨʠʩ.1): 1) ʫʟʝʣ ʜʦʨʦʛ, ʥʘ ʢʦʪʦʨʦʡ ʧʨʠ ʨʘʟʚʠʪʠʠ ʚʥʫʪʨʠʫʟʣʦʚʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʦʢʘʟʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʝʨʚʠʩʘ ʠ ʧʝʨʝʭʦʜʘ 

ʥʘ ʥʦʚʫʶ ʩʪʘʜʠʶ; 2) ʩʪʳʢʦʚʦʯʥʳʡ ʧʫʥʢʪ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʥʘ ʢʦʪʦʨʦʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʩʪʘʥʦʚʠʪʩʷ ʤʝʞʫʟʣʦʚʳʤ, ʘ ʩʝʨʚʠʩ ʧʦʟʚʦʣʷʝʪ ʦʙʩʣʫʞʠʚʘʪʴ ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ ʜʦʩʪʘʚʢʠ 

ʛʨʫʟʦʚ; 3) ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʦʙʲʝʢʪ, ʥʘ ʢʦʪʦʨʦʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʩʢʚʦʟʥʦʡ ʩʝʨʚʠʩ ʢʣʠʝʥʪʫʨʳ, ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʛʨʫʟʦʚ 

(çʙʝʩʰʦʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷè).   
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ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʃʆ ʧʨʝʜʣʘʛʘʝʪʩʷ ʘʜʘʧʪʠʨʦʚʘʪʴ ʤʦʜʝʣʴ 

ʈʦʜʨʠʛʵ-ʅʦʪʪʝʙʫʤʘ [2, ʩ.27] ʩ ʫʯʝʪʦʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʪʝʨʤʠʥʘʣʠʩʪʠʢʠ [3, ʩ.23], ʯʪʦ 

ʦʪʨʘʞʝʥʦ ʥʘ ʨʠʩ.2.   

 

˽̂ ˹˴  ́́˿ ̍˴  sˮʕ ˨˻  ʕ˾́ ˢ˹ ˿˽ ˻˾ ́ŝ˭˩˶ ˨˻˾ ˻˥ ˸̂˶ ̎́ˮ˸ ˻˨ ˢ˶ ̎˹ ̍˯  ́˾ ˢ˹ ˿˽ ˻˾ ́˹ -˻˶˻ ˥ˮ˿́ˮ̉ ˩˿˴ˮ  ˯˻ˣ̌ ˩˴́

ˤ˹ ̂́˾ˮ ̂˭˶˻ ˤ˻  ˩
ˤ˭ˢˮ˸˻˨ ˩˯˿́ˤˮ˩

ˤ˭ˢˮ˸˻˨ ˩˯˿́ˤˮ  ˩
ˤ˹ ̂́˾ˮ - ˮ  ˸˩ˬ ̂˭˶˻ ˤ˻˩

˨˻ ˽˻ ˶˹ ˮ́˩˶̎˹ ̍˯  
˿˩˾ʕˮ˿

˴˻˸˽˶ ˩˴˿˹ ̍˯  ˿˩ ˾ʕˮ˿

 

ʈʠʩʫʥʦʢ  1 ï ʋʢʨʫʧʥʝʥʥʘʷ ʩʭʝʤʘ ʵʚʦʣʶʮʠʠ  ʃʆ 

 

ˢ˨ ˢ˽ ́ṡˮ  ̒˸˻˨ ˩˶  ˮ˻˾ ˨˾ ˮ˥ -̏˹˻ ́́˩x̂˸ ˢ
 ˴s˾ ˭ʕˮ́ˮ̑  ˬ˩˶˩˭˹˻ ˨˻ ˾˻ ˬ˹ ̍̆  ̂˭ ˶˻ ˤ

˻͔ͭ͒ Έͤ͡·͔  ͪ͊ ͦ͋̈́͘ ͔ͤ ·͔ͤ  ͔ͭͪͣ ͙ͤ͊͡Έͤ -ͦ
͎͙͙ͦͫͭ͡ ;͔͙͔ͫ͟ ͦ͋ Ά͔ͭ͟· ͤ͊  ͔ͫ ͙ͭ ͫͭͪ͊ ·ͤ

͔͙͔̂ͪͯͨͤͤ͟, ͙ ͔͎ͤͭͪ ͼ͙͊Ύ, ͫ ͔͙͔͙ͦ͒ͤͤ  ͔͙ 
ͦ͟ ͼ͔ͤͤͭͪ͊ͼ͙Ύ ͍ ͯͦ͘͡ ·͍͔ Ή͔ͣ͡ ͔ͤ ·ͭ ͔ͭͪͣ ͙ͤ͊͡Έ͚ͤͦ 

͔͙ͫͭ ˾ͦ ͙ͫͫ  ͙͙ ͔ͣ͗ ͒ͯͤ͊ͪͦ͒ͤ·͔  ͔ͫ ͙ͭ

˽ͦ ͒͟ Ό͡;͔͙ͤ  ͔͍ͫͨͦͣͦ ͎͊ͭ ͔͡Έͤ·ͻ Ή͔ͣ͡ ͔ͤͭͦ  ͍
͍͎ͭͦͪͦ  ͦͦͨ Ύͪ͒͊͟, ͅ ͙ͦͪͣ ͍͙ͪͦ͊ͤ  ͔͊ͪ ͍͔͍͔ͭͤͤͦ͘͡  ͚͙ 

͍͙͚ͪ͊ͭͦ͘ ͙ͤ ͺͪ ͊ͫͭͪͯͭͯͪ͟ ·

˾͔͎͙͙ͦͤ͊͘͡ ͼ͙͊Ύ, ͟ ͔͊ͫͭ͡ ͙ͪ͊͘ͼ͙Ύ, ͅ ͙ͦͪͣ ͍͙ͪͦ͊ͤ  ͔
͍͙ͪ͊ͭ͘·ͻ ͨͪ ͍ͦͫͭͪ͊ͤͫͭ ͔ͤ ·ͤͻ ͦ͋ Ά͔͙͔͙͒ͤͤ  ͚͙ 

͔ͦ͋͊ͫͭ͡ ͚

˾s˭ʕˮ́ˮ˩  ˿˩ ́ˮ  ̂˭ ˶˻ ˤ˾s˭ʕˮ́ˮ˩  ̂˭ ˶s

˻͔ͭ͒ Έͤ͡·͔  ͪ͊ ͦ͋̈́͘ ͔ͤ ·͔ͤ Ή͔ͣ͡ ͔ͤ ·ͭ ͎͍͎ͪͯͦͦ͘ ,ͦ 
͔͍͎ͨͯͭͦͦ, ͫ ͎͊͒ͫͦ͟͟͡  ͦͻͦ Ύ͚͍ͫͭ͘ ,͊ ͨ ͪͦ ·ͣ́ ͔ͤͤ͡·͔ 
ͣͦ ΅ͤ ͙ͦͫͭ, ͪ ͔͊ͪͦͤͤ͘͘ ·͔ͤ  ͨͦ  ͔͙͙͙ͭͪͪͭͦͪ 

͔͙͔̂ͪͯͨͤͤ͟, ͙ ͔͎ͤͭͪ ͼ͙͊Ύ, ͫ ͔͙͔͙ͦ͒ͤͤ  ͔͙ 
ͦ͟ ͼ͔ͤͤͭͪ͊ͼ͙Ύ ͍ ͔ͯ͘͡ ͤ͊  ͦͨ ͦͪͤͦ  ͚͔ͫ ͙ͭ ͗. .͒˾͙ͦͫͫ ͙

˽ͦ͒͟ Ό͡;͔͙ͤ  ͔͍ͫͨͦͣͦ ͎͊ͭ ͔͡Έͤ·ͻ Ή͔ͣ͡ ͔ͤͭͦ  ͍
͍͎ͭͦͪͦ  ͦͦͨ Ύͪ͒͊͟, ͅ ͙ͦͪͣ ͍͙ͪͦ͊ͤ  ͔͊ͪ ͍͔͍͔ͭͤͤͦ͘͡  ͚͙ 
͍͙͚ͪ͊ͭͦ͘ ͙ͤ ͺͪ ͊ͫͭͪͯͭͯͪ͟ ·, ͯ ͔͔͙ͪͨͤ͟͡  ͔ͦͨ ͙͘ͼ͙  ͚

ͯ͊͘͡ ͍ ͦ͋ ΅͔ ͔͔͍ͫͭͦ  ͚͔ͭͫͪͯͭͯͪ͟

˾͔͎͙͙ͦͤ͊͘͡ ͼ͙͊Ύ, ͟ ͔͊ͫͭ͡ ͙ͪ͊͘ͼ͙Ύ, ͅ ͙ͦͪͣ ͍͙ͪͦ͊ͤ  ͔
͍͙ͪ͊ͭ͘·ͻ ͨͪ ͍ͦͫͭͪ͊ͤͫͭ ͔ͤ ·ͤͻ ͦ͋ Ά͔͙͔͙͒ͤͤ  ͚͙ 
͔ͦ͋͊ͫͭ͡  ͚͍ ͦ͘ ͔ͤ ͭΎ͎ͦ ͔͙ͭͤΎ /  ͨ ͦ͟ ·ͪͭ Ύ͙ ͯ͊͘͡

1

2

3

4

1

2

3

4

= ͨ ͔͍͙ͪͦ͋ͪ͊ͦ͊ͤ͘  ͔
 ͍ͦ͡ ͎͙͙ͫͭ ;͔͙͚ͫ͟ ͦ͋ Ά͔ͭ͟ ͔ͫ ͔͍͎ͭͦͦ ͤ͘ ;͔͙͊ͤΎ, 
·͍ͫ ͭͯͨ͊Ό̈́ ͙͚ ͍ ͪͦ ͙͡ ͍͎ͯͦͦͦ͘͡ Ή͔ͣ͡ ͔ͤͭ͊ ͒͡ Ύ 

͔ͨͦͫ͒͡ Όͯ̈́ ͔͎  ͍ͦ͟ Ό͡;͔͙ͤΎ ͍ ͔ͭͪͣ ͙ͤ͊͡Έͤ Όͯ ͔ͫ Έͭ ͫͭͪ͊ ·ͤ   
 

ʈʠʩʫʥʦʢ 2 ï ɸʜʘʧʪʘʮʠʷ ʤʦʜʝʣʠ ʈʦʜʨʠʛʵ-ʅʦʪʪʝʙʫʤʘ ʢ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʃʆ 
 

ʈʘʟʚʠʪʠʝ ʃʆ ʧʨʦʠʩʭʦʜʠʪ (ʩʤ. ʨʠʩ.2)  ʚ 4 ʵʪʘʧʘ ʩ ʫʯʝʪʦʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʥʫʪʨʝʥʥʠʭ 

ʧʨʦʮʝʩʩʦʚ: 1) ʨʘʟʦʙʱʝʥʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʦʙʲʝʢʪʦʚ); 2) 

ʢʦʥʮʝʥʪʨʘʮʠʠ (ʫʢʨʫʧʥʝʥʠʷ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʵʣʝʤʝʥʪʦʚ (ʦʙʲʝʢʪʦʚ) ʚ ʫʟʝʣ 

(ʫʟʣʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʡ ʵʣʝʤʝʥʪ); 3) ʥʘʨʘʱʠʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʧʦʜʢʣʶʯʝʥʠʝ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʘʨʘʱʠʚʘʥʠʝ ʨʘʩʰʠʨʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ ʧʦʜʜʝʨʞʢʠ); 

4) ʨʝʛʠʦʥʘʣʠʟʘʮʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʭʦʜʦʤ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ (çʧʦʜʢʣʶʯʝʥʠʝʤè ʢ 

ʣʦʢʘʣʴʥʳʤ ʠ ʛʣʦʙʘʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʤ ʩʠʩʪʝʤʘʤ). 

ʕʚʦʣʶʮʠʦʥʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʨʘʟʚʠʪʠʶ ʃʆ ʦʪʨʘʞʘʝʪ ʨʠʩ.3. ʅʘ ʨʠʩ.3 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʟʚʠʪʠʝ ʃʆ ʧʦ ʧʨʠʟʥʘʢʫ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ (ʦʨʠʝʥʪʘʮʠʠ) ʨʝʘʣʠʟʫʝʤʳʭ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ. ɺ ʜʘʥʥʦʡ ʩʭʝʤʝ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʛʨʘʜʘʮʠʷ 

ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ ʠ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʦʙʲʝʢʪ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɺʳʜʝʣʝʥʦ ʪʨʠ ʵʪʘʧʘ ʧʦ 

ʛʨʘʜʘʮʠʠ ʫʨʦʚʥʷ ʫʩʣʫʛ: ʩʪʘʥʜʘʨʪʥʘʷ ʫʩʣʫʛʘ =>> ʨʘʩʰʠʨʝʥʥʘʷ ʫʩʣʫʛʘ =>> ʫʥʠʢʘʣʴʥʘʷ 

ʫʩʣʫʛʘ. ʂʨʦʤʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʫʨʦʚʥʷ ʩʝʨʚʠʩʘ, ʧʨʦʠʩʭʦʜʠʪ ʧʦʵʪʘʧʥʦʝ ʩʤʝʱʝʥʠʝ 

ʢʣʶʯʝʚʦʡ ʦʨʠʝʥʪʘʮʠʠ ʩʝʨʚʠʩʘ: ʚʥʫʪʨʝʥʥʷʷ ʩʨʝʜʘ =>> ʚʥʝʰʥʷʷ ʩʨʝʜʘ =>> ʢʣʠʝʥʪ. ʇʨʦʯʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʞʜʦʛʦ ʵʪʘʧʘ ʧʨʠʚʦʜʷʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʙʣʦʢʘʭ ʥʘ ʨʠʩ. 3, ʩʣʝʚʘ. 

ʉʧʨʘʚʘ ʥʘ ʨʠʩ.3 ʧʦʢʘʟʘʥʘ ʵʚʦʣʶʮʠʷ ʃʆ ʧʦ ʠʟʤʝʥʝʥʠʷʤ ʦʨʠʝʥʪʘʮʠʠ ʧʘʢʝʪʘ ʨʝʘʣʠʟʫʝʤʦʛʦ 

ʃʆ ʩʝʨʚʠʩʘ.   

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʃʆ ʧʦ ʩʪʘʜʠʠ ʠʭ ʵʚʦʣʶʮʠʦʥʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ (ʩʤ. ʨʠʩ.4). ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʊʋ ʥʘ 6 ʪʠʧʦʚ ï ʟʘʨʦʞʜʘʶʱʠʝʩʷ, ʨʘʩʪʫʱʠʝ, ʫʩʪʦʡʯʠʚʦ ʨʘʩʪʫʱʠʝ, 

ʢʘʯʝʩʪʚʝʥʥʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ, ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ, ʜʝʛʨʘʜʠʨʫʶʱʠʝ ï ʷʚʣʷʝʪʩʷ 

ʩʠʥʪʝʟ ʢʣʘʩʪʝʨʥʦʛʦ ʠ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʦʚ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʊʋ ʢʘʢ 

ʃʆ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʝʡʩʷ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ.  ɺ 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 
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ʦʩʥʦʚʫ ʧʦʣʦʞʝʥʳ ʧʦʜʭʦʜʳ ʄ.ʇʦʨʪʝʨʘ   [4], ʕ.ɻʫʚʝʨʘ  [5], ʬʠʣʦʩʦʬʠʠ ʩʠʥʝʨʛʝʪʠʢʠ  [6] ʠ 

ʧʨʠʟʥʘʢ ʩʦʚʝʨʰʝʥʩʪʚʘ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʪʦʨʦʥ ʣʦʛʠʩʪʠʢʠ. 

 

˽ͦ  ͤ͊ ͍͔͙ͨͪ͊ͤͤͦͫͭ͡ ͔ͫ ͍͙ͪͫ͊

̏́ˢ˽ 1
˹͊ͪ͊΅͙ ͍͙͊ͤ  ͔ͯͨ ͔͍͎ͭͦͦ ͪ͊ ͍͙ͭ͘ Ύ͙, ͫ ͊͒ͫ͟͟͡ ͻ͙ ͙ ͨͪ ͦͨͯͫͤ͟·ͻ 

ͣͦ ΅ͤ ͔ͦͫͭ .͚
˽͔͍ͪͦͦ;͔͔͔ͪ͒ͤͦ ͨͯ ͔͍ͭͦ  ͔͊ͪ ͍͙͙͔ͭ͘. 

˻ͪ ͙͔ͤͭ ͼ͙͊Ύ ͤ͊  ͦ͋ ͙͍͙͔ͫͯ͗͊ͤ͡ ͨͪ ͦͣ ·́ ͔ͤͤ͡·ͻ ͨͪ ͔͒ͨͪ Ύ͙͙͚ͭ 
ͯ͊͘͡ ͙ ͤ͊  ͦ͋ ͔͔ͫͨ;͔͙ͤ  ͔͍͊ͦ͊͘͘- ·͍͍ ͦ͘  ͎͊ͪͯ͘  ͍͊ ͔ͪ ͎͙ͦͤ͊͡Έͤͦͣ  ͙ 
͔ͣ ͗ͪ ͔͎͙ ͦͤ͊͡Έͤͦͣ  ͫͦ ͦ͋΅͔ ͙ͤ  ͙͍ ͼ͔ Ύ͡ͻ ͔ͪ ͎͙ͦͤ  ͙͊ ͦͭ ͔͒ Έͤ͡·ͻ 

ͪͯͨ͟ ·ͤͻ ͨͪ ͔͒ͨͪ Ύ͙͙͚ͭ.˿ͭ͊ͤ͒͊ͪͭͤ͊Ύ ͎ͯͫͯ͊͡
˻ͪ ͙͔͙ͤͭͪ ς ͍ ͔ͤͭͯͪͤ ΎͤΎ ͫͪ ͔͒ .͊

̏́ˢ˽ 2
˸͔͙ͦ͒ͪͤ͊͘ͼ͙Ύ ͔ͭͻͤ ;͙͔͚ͫͦ͟ ͦͫ ͤ͊΅͔ ͙ͤͤͦͫͭ, ͟ ͦͣ ͔ͨͫͤ͟͡ Ύ͊ 

͔ͣ ͻ͙͊ͤ͊͘ͼ͙Ύ ͙ ͍͊ ͭͦͣ͊ ͙ͭ͊͘ͼ͙Ύ. 
͔́ͻͤ ;͙͔͔ͫͦ͟ ͦͫ ͤ͊΅͔ ͙ͤ  ͔͒͡ Ύ ͦ͋ ͔͔ͫͨ;͔͙ͤΎ ͣͯ͡Έ͙ͭͣ ͦ͒͊͡Έͤ·ͻ 

͔͔͍ͨͪͦͦ͘ .͟
˿͍͔ͦ͋ͫͭͤͤ͊Ύ ͫ͊͒ͫ͊͟͟͡Ύ ͙ͤ ͺͪ͊ͫͭͪͯͭͯͪ͟ .͊

˽͔͍ͪͦͦ;͔͔͔ͪ͒ͤͦ ͪ͊ ͍͙͙͔ͭ͘ ͙ͫ͊͒ͫ͟͟͡ͻ ͣͦ̈́ ͔ͤͦͫͭ  ͚͙ 
͔ͭͻͤ ;͙͔͚ͫͦ͟ ͦͫ ͤ͊΅͔ ͙ͤͤͦͫͭ.

˻ͪ ͙͔ͤͭ ͼ͙͊Ύ ͤ  ͊ͦ͟ ͣͨ ͔ͫͤͦ͟͡  ͔͋ͦ ͙͍͙͔ͫͯ͗͊ͤ͡ ͟͡ ͙͔ͤͭͯͪ·. 
˾͊ͫ́ ͙͔͙͔ͪͤ ͨ͊ ͔ͭ͊͟ ͨͪ ͔͍͒ͦͫͭ͊͡Ύ͔ͣͦ ͎ͦ ͙͊ͫͫͦͪͭͣ ͔ͤͭ͊ ͯͫͯ͡ .͎ 
˽ͦ ͫͭͪ ͔͙ͦͤ  ͔ͼ͔͔ͨ  ͚ͦ͒ ͫͭ͊ ͍͟ .͙  ˾ ͊ͫ΄͙ ͔͙ͪͤ  ͔͟͡ ͙͔͚ͤͭͫͦ͟ ͋͊ ·͘. 
˽ͪ ͙͍͔͡;͔͙ͤ  ͔͍ ͫͭͪͯͭͯͪ͟  ͯͦͤ ·͍ͻ ͯ;͊ͫͭͤ ͙͍ͦ͟. ˽ ͍ͦ·́ ͔͙͔ͤ 
͙͍͔͙ͤͫͭ ͼ͙ͦͤͤͦ  ͚ͪͨ ͙͍͔͔͊ͭ͟͡ Έ͙ͤͦͫͭ͡ ͦ͋ Ά͔͍ͭͦ͟ ͙ ͔ͪ ͎͙ͦͤ  ͍͊ 

ͼ͔ͦ͡ .ͣ 
˾͊ͫ́ ͙͙͔ͪͤͤ Ύ͊ ͎ͯͫͯ͊͡

˻ͪ ͙͔͙ͤͭͪ ς ͍ ͔ͤ΄ͤ ΎΎ ͫͪ ͔͒ .͊

̏́ˢ˽  3
˴͙͔͙͔͙͍ͤͭͦͦͪͤͭͪͦ͊ͤͤͦͫ͡ Έͭ. ˴ ;͔͍͊ͫͭ ͔ͤ ·͚ͤ  ͔ͫ ͍͙ͪͫ ͍ 
͙͔͎͙͍ͤͭͪͪͦ͊ͤ ·ͤͻ ͼ͔ Ύͨͻ ͒ͦ ͫͭ͊ ͍͟ .͙ ʕ  ͦ͒ ͤͦ  ͔͔ͣͣͫͭ 

͔͎͔ͨͪ͒͊͊͡ ͭͫΎ ͯͤ ͙͊͟͡Έͤ Ύ͊ ͎ͯͫͯ͊͡. ̂ ͫͦ͗͡ ͔͙ͤͤ  ͔ͭͫͪͯͭͯͪ͟· ͙ 
͙͍͙ͨ͊ͤͪͦ͟͡ ͯ͊͘͡.͙͔ͦͪͤͭ ͼ͙͊Ύ ͤ͊  ͍͙ ͪͭͯ͊ Έͤ͡ -ͦ

͙ͤͺͦ ͪͣ ͙͊ͼͦͤͤ Όͯ ͨͦ ͔͒͒ͪ͗͟  ͔ͯͫ ͍͙ͪͫ ,͊ ͦ ͔͋ͫͨ ;͔͔͙ͤ  ͔ͤͦ ͚͊ͤ͡-
ͦͤͭͪͦ͟ Ύ͡

˻ͪ ͙͔͙ͤͭͪ ς ͟ ͙͔ͤ͡  ͭ        

ʇʦ ɻʚʦʣʁ ʮʠʠ ʧʘʢʝʪʘ ʨʝʘʣʠʟʫʝʤʦʛʦ 

ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ

1 ʫʨʦʚʝʥɹ çʊʨʘʥʩʧʦʨʪʥrʡ ʪʝʨʤʠʥʘʣ, 

ʩʪrʢ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘè - 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨr ʦʙ̡ʝʢʪʘ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʘʢʝʪʘ ʩʝʨʚʠʩʘ 

(ʬʦʨʤʠʨʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣɹʥʦʛʦ 

ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʦʙ̡ʝʢʪʘ)

2 ʫʨʦʚʝʥɹ çʊʨʘʥʩʧʦʨʪʥʦ-

ʨʘʩʧʨʝʜʝʣʠʪʝʣɹʥrʡ ʫʟʝʣ, ʢʦʤʤʝʨʯʝʩʢʠʡ 

ʮʝʥʪʨè - ʇʦʩʣʝʜʦʚʘʪʝʣɹʥʘ̫ 

ʤʦʜʝʨʥʠʟʘʮʠ̫ ʦʙʦʨʫʜʦʚʘʥʠ̫ ʠ ʧʫʪʝʚʦʝ 

ʨʘʟʚʠʪʠʝ, ʨʘʟʚʠʪʠʝ ʧʘʢʝʪʘ ʩʝʨʚʠʩʘ ʜʦ 

ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ (ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʘ)

3 ʫʨʦʚʝʥɹ çʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥrʡ 

ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʦʧʝʨʘʪʦʨ, 

ʧʨʦʤr ʣhʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥrʡ ʫʟʝʣè - 

ʉʧʝʮʠʘʣʠʟʘʮʠ̫ ʩʢʣʘʜʩʢʠʭ ʠ 

ʧʝʨʝʛʨʫʟʦʯʥrʭ ʤʦɦ ʥʦʩʪʝʡ, ʨʘʩhʠʨʝʥʠʝ 

ʧʘʢʝʪʘ ʩʝʨʚʠʩʘ ʜʦ ʜʦʙʘʚʣʝʥʠ̫ 

ʩʪʦʠʤʦʩʪʠ ʪʦʚʘʨʦʚ (ʨʘʟʚʠʪʠʝ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ)

4 ʫʨʦʚʝʥɹ çʎʝʥʪʨ ʦʢʘʟʘʥʠ̫ ʫʩʣʫʛ, 

ʠʥʪʝʛʨʠʨʦʚʘʥʥrʡ ʮʝʥʪʨ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʣʦʛʠʩʪʠʢʠè - 

ʇʨʠʚʣʝʯʝʥʠʝ ʚ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤr  

ʜʦʩʪʘʚʢʠ ʩʪʦʨʦʥʥʠʭ ʫʯʘʩʪʥʠʢʦʚ, 

ʨʘʟʚʠʪʠʝ ʣʦʛʠʩʪʠʢʠ ʪʨʝʪɹʝʡ ʩʪʦʨʦʥr , 

ʪʨʘʥʟʠʪʥrʭ ʠ ʤʫʣɹʪʠʤʦʜʘʣɹʥrʭ 

ʧʝʨʝʚʦʟʦʢ (ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʠʥʪʝʛʨʘʮʠʦʥʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʦʙʣʘʩʪʠ),ʦʢʘʟʘʥʠʝ ʫʥʠʢʘʣɹʥʦʛʦ ʩʝʨʚʠʩʘ

ʛʨʫʟʦʦʨʠʝʥʪʠʨʦʚʘʥʥr ʝ

ʪʨʘʥʩʧʦʨʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥr ʝ

ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥr ʝ

ʣʦʛʠʩʪʠʢʦʦʨʠʝʥʪʠʨʦʚʘʥʥr ʝ

 
 

ʈʠʩʫʥʦʢ 3 ï ʕʪʘʧʥʦʝ ʨʘʟʚʠʪʠʝ ʃʆ ʧʦ ʦʨʠʝʥʪʘʮʠʠ ʨʝʘʣʠʟʫʝʤʳʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ 

(ʩʣʝʚʘ) ʠ ʧʦ ʵʚʦʣʶʮʠʠ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ (ʩʧʨʘʚʘ) 

 

ʊʘʢ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩ.4, ʩʪʘʜʠʠ ʟʘʨʦʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʘʜʠʷ ʭʘʦʩʘ 

(ʭʘʦʪʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ) ʊʋ. ʂʘʢ ʦʪʤʝʯʝʥʦ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʙʣʦʢʝ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ ʦʩʥʦʚʦʡ 

ʚʳʩʪʫʧʘʝʪ ʩʫʱʝʩʪʚʫʶʱʘʷ ʙʘʟʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʧʨʦʭʦʜʠʪʴ ʚ 

ʚʠʜʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ ʥʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʉʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʮʝʥʪʨʘ ʧʨʠʪʷʞʝʥʠʷ ʪʨʫʜʦʚʳʭ, ʬʠʥʘʥʩʦʚʳʭ ʠ ʠʥʳʭ ʨʝʩʫʨʩʦʚ. ʆʜʥʘʢʦ, ʧʦʵʣʝʤʝʥʪʥʦʝ 

ʨʘʟʚʠʪʠʝ ʥʝʫʧʦʨʷʜʦʯʝʥʥʦʝ, ʘ ʩʚʷʟʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʣʘʙʦ ʨʘʟʚʠʪʳ. 

ʉʦ ʩʪʦʨʦʥʳ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʚʥʝʰʥʠʭ 

ʚʦʟʤʫʱʝʥʠʡ (ʬʣʫʢʪʫʘʮʠʡ), ʯʪʦ ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʠʝʤ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ, ʧʝʨʝʭʦʜʘ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʷ. 

ʉʪʘʜʠʠ ʟʨʝʣʦʩʪʠ ʧʦ ʢʣʘʩʪʝʨʥʦʤʫ ʧʦʜʭʦʜʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʦʦʪʥʦʩʠʪʴ ʩʪʘʜʠʶ 

ʙʠʬʫʨʢʘʮʠʠ ʧʦ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʤʫ ʧʦʜʭʦʜʫ. ɼʚʘ ʮʝʥʪʨʘʣʴʥʳʭ ʙʣʦʢʘ ʦʪʨʘʞʘʶʪ ʵʪʘʧʳ ʨʦʩʪʘ 

ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʦʩʪʘ ʜʦ ʫʨʦʚʥʷ 2 ʠ 3 PL ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ 
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ʨʘʩʰʠʨʝʥʠʝ ʩʦʩʪʘʚʘ ʫʯʘʩʪʥʠʢʦʚ  ʠ ʘʩʩʦʨʪʠʤʝʥʪʘ ʫʩʣʫʛ, ʥʘʙʣʶʜʘʶʪʩʷ ʧʝʨʚʳʝ ʧʨʦʷʚʣʝʥʠʷ 

ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦʛʦ ʵʬʬʝʢʪʘ. ʆʪʣʠʯʠʝʤ ʵʪʘʧʘ ʨʦʩʪʘ ʦʪ ʵʪʘʧʘ ʫʩʪʦʡʯʠʚʦʛʦ ʨʦʩʪʘ ʷʚʣʷʝʪʩʷ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ï ʪʝʨʨʠʪʦʨʠʠ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʠ ʩʝʨʚʠʩʘ ʚʦ ʚʪʦʨʦʤ 

ʩʣʫʯʘʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

 

6 - ˨ ˩˥˾s˨ˮ ˾̂̑̋ˮ˩
̂ͨ͊͒ͦ͟ ͫͯ΅͔ ͍ͫͭ Όͯ̈́ ͔͎  ͦ̂́  ͙ ͔ͨ ͔ͪͤͦ  ͫͼ͔ͤͭͪ͊ 

¶  ʕ˹˻ʕ ̍˯  ˾s ˯˻  ˹˻˿ ˣ˿́ʕ˩˹˹˻ ˥˻ 
˭s˾˻ ˬ˨ ˩˹ˮ̒ /˸˩˿́˹˻˥  ˻
˽˾ ˻ˮ ˿̆˻ˬ ˨˩ ˹ˮ /̒ ˿́˻˾ ˻˹ ˹˩˥˻ 
˽˾˻ˮ ˿̆˻ˬ ˨˩ ˹ˮ ,̒  

¶   ʕ  ˹˻ʕ ̍˯ , ˴  ˿̂ ̋˩˿́ʕ̂̑ ̋˩˸  ̂˻x ˶˩  ˩
˴˾̂˽ ˹˻ ˸  ̂˻ˣ̌ ˩˴́̂ (˽˻ ˥˶˻̋ ˩˹ˮ˩ ),

¶  ʕ˹˻ʕ ̍˯  ˽˩˾˿˽ ˩˴́ˮˤ˹ ̍˯  ˽̂˹ ˴́ 
ˤ˭ˢˮ ˸˻˨ ˩˯˿́ˤˮ  ̒ˮʕ ˨˻  ʕ˾́ ˢ˹ ˿˽ ˻˾ ́s

̏́ˢ˽ ˹̍  ˯sʕ ˾ˮ ˢ˹ ́˹̍˯  
ˢ˶ ˥˻˾ˮ ́˸

5-˾s˭ʕˮʕ ˢ̑ ̋ˮ˩˿̒ (˴˻ ˶ˮ ̉˩˿́ˤ˩˹˹ )˻
¶ ˮ˹ ́˩˥˾ˢ̇ ˮ̒  
-ˤ˭ˢˮ ˸˹˻  ˾s ˤ˹ ˻˩  ˽˾˻ ˹ˮ ˴˹ ˻ʕ ˩˹ˮ˩  
-˽˻ ˥˶˻̋ ˩˹ˮ˩
- ˿ ˶ˮ ̒˹ ˮ˩ ˿ x˻ ˶˩  ˩˾˴ ̂˽ ˹̍ ˸ 
˻x ̌˩˴́˻˸  
¶  ˸ ˩́ˢ˸ ˻˾ ̅˻ ˭s /  ˽ ˾˩ˤ˾ˢ̋ ˩˹ˮ˩ 

 ʕ˾˴ ̂˽ ˹̍  ˯˻ˣ̌ ˩˴  ́=

̅˻ ˾˸ ˮ˾ ˻ʕ ˢ˹ ˮ˩  x˻ ˶˩  ˩˾˴ ̂˽ ˹˻ ˥˻ 
˻x ̌˩˴́  s

̏ͅ ͺ͔ ͭ͟ ͣ͊ͫ΄ͭ ͊͋ ,͊ ͒ ͙͔ͦͫͭ͗ ͙ͤ  ͔
ͯͫͭͦ ;͚͙͍ͦ  ͚ͪͨ ͙͋·͡ Έ͙ͤͦͫͭ, ͨ ͍ͦ·́ ͔͙͔ͤ 
ˤ˾  ˽͙ ͙ͤ ͔͎ͭͪ ͼ͙͊Ύ ͍ ͙ͤ ͺͪ ͊ͫͭͪͯͭͯͪͯ͟ 
˥˻˾˻ -˨˾˩˥ˮ˻˹ -́˾ˢ˹ ˿˽ ˻˾ ́˹̍˯  

˴˻ ˾ˮ ˨˻ ˾

2 - ˾ ˢ˿ ́̂̋ˮ˩
˾͊ͫ́ ͙͔͙͔ͪͤ ͎ͪ͊ͤ ͼ͙, ͪ ͍͙͙͊ͭ͘  ͔
͍͔ͫͦ͋ͫͭͤͤͦ  ͚͙ͤ ͺͪ ͊ͫͭͪͯͭͯ͟ ·ͪ, 

ͦͣͨ͟ ͔ͫͤͦ͟͡  ͔͊ͪ ͍͙͙͔ͭ͘ ͔͙͙͙ͭͪͪͭͦͪ
 2-PL (ͫ͊ͣͦ ͫͭͦ Ύ͔ͭ͡Έ͔ͤͦ ͔ͪ ΄͔ ͙ͤ  ͔
͎͙͙ͦͫͭ͡ ͙͟), ͨ ͔ͪ ·͍͔  ͨͪ Ύ͍͔͙ͦͤ͡Ύ 
ͣͯ Έ͙͙͙͍͎ͭͨ͊ͭͤͦ͟͡͡  ͦΉͅͺ͔ ͭ͟  ͊ 

3 - ̂ ˿́˻˯ ̉ˮ ˤ˻  ˾s ˿́̂̋ ˮ˩
˾͊ͫ́ ͙͔ͪͤ  ͔ͦͫ ͫͭ͊ ͍͊ ͯ;͊ͫͭͤ ͙͍ͦ͟ ͙ 
͙͊ͫͫͦͪͭͣ ͔ͤͭ͊ ͯͫͯ͡ ,͎͙͍͔ͨͪ͡;͔͔ͤ  ͙
ͫͭͦ ͪͦͤͤ ͻ͙ ͔ͪ ͍ͫͯͪͫͦ, ͨ Ύ͍͔͙ͦͤ͡  ͔
͔͍͊ͪͤ͒ͦ͊ͤͤ·ͻ ͣͦ̈́ ͔ͤͦͫͭ  ͚͙ 

͙ͤͺͪ ͊ͫͭͪͯͭͯ͟ ·ͪ, ͟ ͦͣ ͔͔ͨͫͤͦ͟͡ ͪ͊ ͍͙͙͔ͭ͘ 
͔͍͙ͫͪͫ ,͊ 

3-PL (3-Ύ ͫͭͦͪͦͤ  ͊ͦ͡ ͎͙͙ͫͭ ͙͟), 

4 - ˾ ˢ˭ˤˮ ˤs̑̋ˮ˩˿̒ (˴s ̉˩˿́ˤ˩˹˹ )˻
˾͊ͫ́ ͙͔ͪͤ  ͔ͦͫ ͫͭ͊ ͍͊ ͯ;͊ͫͭͤ ͙͍ͦ͟ ͙ 
͙͊ͫͫͦͪͭͣ ͔ͤͭ͊ ͯͫͯ͡ ,͎͙͍͔ͨͪ͡;͔͔ͤ  ͙
ͫͭͦ ͪͦͤͤ ͻ͙ ͔ͪ ͍ͫͯͪͫͦ, ͨ Ύ͍͔͙ͦͤ͡  ͔
͔͍͊ͪͤ͒ͦ͊ͤͤ·ͻ ͣͦ̈́ ͔ͤͦͫͭ  ͚͙ 

͙ͤͺͪ ͊ͫͭͪͯͭͯ͟ ·ͪ, 3-PL (3-Ύ ͫͭͦͪͦͤ  ͊
͎͙͙ͦͫͭ͡ ͙͟), ͣ ͙͙͊ͫͣ͟ ͊͘ͼ͙Ύ 
ͣͯ Έ͙͙͙͍͎ͭͨ͊ͭͤͦ͟͡͡  ͦΉͅͺ͔ ͭ͟ ,͊ 
ͦͣͨ͟ ͔ͫͤͦ͟͡  ͔͊ͪ ͍͙͙͔ͭ͘ 
͔͍͙ͫͪͫ+͔͙ͭͪͪͭͦͪ Ύ͙

˽˻  ˾s ˭ʕˮ́ ˮ̑  PL (̏ʕ˻˶ ̑̇ˮ  ̒
˾˩̊˩˹ˮ˯  ˶˻˥ˮ˿ ́ˮ˴ˮ , ˿ ́˻ ˾˻  ˹ˮ 

˿˻ ˣ˿́ʕ˩˹˹ˮ ˴˻ )ʕ

1 - ˭ ˢ˾ ˻ˬ ˨s ̑̋ˮ˩˿̒ 
¶ ˿ͯ΅͔ ͍ͫͭ Όͯ̈́ Ύ͊ ͋͊ ͊͘-
-͍͙͙͔ͪ͊ͭ͘
- ͪ ͔ͦͤͫͭͪ͟ ͯ͟ͼ͙Ύ
¶ ˿͙͔ͦ͒͊ͤ͘ ͤͦ ͍ͦ  ͚͊͋ ·͘
̅ͦ ͪͣ ͙͍͙͔ͪͦ͊ͤ ͼ͔ͤͭͪ͊ ˽˾ˮ ́̒ˬ˩ ˹ˮ  ̒ 

̆s ˻˿

ˣˮ ̅̂ ˾˴ˢ̇ ˮ̒

˽˻ ˾̒˨˻ ˴

̆s˻˿

˴˶ ˢ˿́˩˾˹ ̍˯  
˽˻ ˨̆ ˻˨

˿ˮ ˹˩˾˥˩́ˮ̉ ˩˿˴ˮ˯
˽˻ ˨̆ ˻˨

˭s˾˻ ˬ˨ ˩˹ˮ˩

˭˾˩˶˻˿ ́̎

˿́ˢ˥˹s ̇ˮ ̒

˨˩˥˾ˢ˨ ˢ̇ ˮ̒

 
 

ʈʠʩʫʥʦʢ 4 ï  ʉʪʘʜʠʠ ʵʚʦʣʶʮʠʦʥʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ  ʃʆ [3] 
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ɼʣʷ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʘʜʠʠ ʙʠʬʫʨʢʘʮʠʠ. ɹʠʬʫʨʢʘʮʠʝʡ 

ʚ ʪʝʦʨʠʠ ʩʠʥʝʨʛʝʪʠʢʠ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʩʤʝʥʫ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. 

ʆʩʥʦʚʥʳʤ ʩʚʦʡʩʪʚʦʤ ʪʦʯʢʠ ʙʠʬʫʨʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʨʘʟʚʠʪʠʷ [6, ʩ.11]. ʄʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʥʝʦʙʨʘʪʠʤʦʝ ʠʟʤʝʥʝʥʠʝ ʢʘʢ ʚ ʧʨʷʤʦʤ, ʪʘʢ ʠ ʚ 

ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʯʪʦ ʠʣʣʶʩʪʨʠʨʫʝʪ ʧʫʥʢʪʠʨʥʘʷ ʩʪʨʝʣʢʘ, ʚʦʟʚʨʘʱʘʶʱʘʷ ʢ ʵʪʘʧʫ 

ʭʘʦʩʘ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʵʪʘʧ ʫʩʪʦʡʯʠʚʦʛʦ ʨʦʩʪʘ ʫʩʧʝʰʥʦ ʧʨʦʡʜʝʥ ʊʋ ʚ ʩʚʦʝʤ ʨʘʟʚʠʪʠʠ, ʪʦ 

ʟʘʢʣʶʯʠʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʟʨʝʣʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʢʘʯʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ (ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʥʘʯʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ). ɼʘʥʥʦʤʫ ʵʪʘʧʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʪʴʷ ʩʪʘʜʠʷ ʧʦ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʤʫ ʧʦʜʭʦʜʫ ï ʩʪʘʜʠʷ ʧʦʨʷʜʢʘ. 

ʉʪʘʜʠʠ ʩʪʘʛʥʘʮʠʠ ʧʦ ʢʣʘʩʪʝʨʥʦʤʫ ʧʦʜʭʦʜʫ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʘʜʠʷ ʧʦʨʷʜʢʘ ʧʦ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʤʫ. ʅʘʙʣʶʜʘʝʪʩʷ ʮʠʢʣʠʯʥʦʩʪʴ ʨʘʟʚʠʪʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʥʦʚʳʤ ʦʙʨʘʱʝʥʠʝʤ ʢ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʨʦʩʪʫ, ʦʪʣʠʯʥʳʤ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʵʪʘʧʘ ʩʚʦʠʤ ʤʘʩʰʪʘʙʦʤ. ʅʘ ʵʪʦʡ 

ʩʪʘʜʠʠ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠʥʪʝʛʨʘʮʠʷ (ʚʟʘʠʤʥʦ ʨʘʚʥʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ, ʩʣʠʷʥʠʝ ʠʣʠ 

ʧʦʛʣʦʱʝʥʠʝ ʙʦʣʝʝ ʢʨʫʧʥʳʤ ʦʙʲʝʢʪʦʤ) ʠʣʠ ʤʝʪʘʤʦʨʬʦʟʳ ʚ ʙʦʣʝʝ ʢʨʫʧʥʳʡ ʦʙʲʝʢʪ. ʀʪʦʛʦʤ 

ʨʘʟʚʠʪʠʷ ʥʘ ʜʘʥʥʦʡ ʩʪʘʜʠʠ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʨʫʧʥʦʛʦ ʦʙʲʝʢʪʘ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ 

ʫʩʣʦʚʠʡ ʜʣʷ ʚʳʭʦʜʘ ʧʦ ʮʝʧʠ ʛʦʨʦʜ =>> ʨʝʛʠʦʥ  =>> ʪʨʘʥʩʧʦʨʪʥʳʡ ʢʦʨʠʜʦʨ. ɺ ʨʘʙʦʪʘʭ 

[1,3] ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʃʆ ʚ ʨʝʛʠʦʥʝ ʠ ʝʛʦ ʠʥʪʝʛʨʘʮʠʠ ʚ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʨʠʜʦʨʳ. 

ʉʪʘʜʠʠ ʜʝʛʨʘʜʘʮʠʠ ʧʦ ʢʣʘʩʪʝʨʥʦʤʫ ʧʦʜʭʦʜʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʭʘʦʩ ʧʦ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʤʫ ʧʦʜʭʦʜʫ. ʅʘ ʵʪʦʡ ʩʪʘʜʠʠ ʦʩʥʦʚʥʘʷ ʥʘʛʨʫʟʢʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʟʣʘ 

ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʥʦʚʳʡ ʨʘʡʦʥ, ʤʝʩʪʥʦʛʦ ʠʣʠ ʩʪʦʨʦʥʥʝʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʣʠʙʦ ʚ ʥʦʚʳʡ 

ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʧʫʥʢʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʡ 

ʧʦʜʭʦʜ ʩʧʨʘʚʝʜʣʠʚ ʜʣʷ ʃʆ ʣʶʙʦʛʦ ʪʠʧʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʣʶʙʦʡ ʩʪʘʜʠʠ ʵʚʦʣʶʮʠʦʥʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʄɽʊʆɼʆɺ ɺʓɹʆʈɸ ʈɸʉʇʆʃʆɾɽʅʀʗ 

ʈɸʉʇʈɽɼɽʃʀʊɽʃʔʅʓʍ ʎɽʅʊʈʆɺ ɺ ʃʆɻʀʉʊʀʏɽʉʂʀʍ ʎɽʇʗʍ 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʙʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ 

ʥʘ ʠʟʫʯʝʥʠʝ ʤʝʪʦʜʦʚ ʚʳʙʦʨʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʮʝʧʠ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʧʦʪʨʝʙʠʪʝʣʷʤ.  

ɺʘʞʥʦʡ ʟʘʜʘʯʝʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ 

ʚʘʨʠʘʥʪʘ ʨʘʟʤʝʱʝʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ. ɿʘʜʘʯʫ ʨʘʟʤʝʱʝʥʠʷ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʢʘʢ ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʠʣʠ 

ʞʝ, ʢʘʢ ʧʦʠʩʢ ʩʫʙʦʧʪʠʤʘʣʴʥʦʛʦ (ʙʣʠʟʢʦʛʦ ʢ ʦʧʪʠʤʘʣʴʥʦʤʫ) ʨʝʰʝʥʠʷ. ʆʩʥʦʚʥʳʤ, ʥʦ ʥʝ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʚʳʙʦʨ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʢʣʘʜʘ, ʷʚʣʷʝʪʩʷ 

ʨʘʟʤʝʨ ʟʘʪʨʘʪ ʥʘ ʜʦʩʪʘʚʢʫ ʪʦʚʘʨʦʚ ʩʦ ʩʢʣʘʜʘ. ʄʠʥʠʤʠʟʠʨʦʚʘʪʴ ʵʪʠ ʟʘʪʨʘʪʳ ʤʦʞʥʦ ʧʫʪʝʤ 

ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʛʨʫʟʦʧʦʪʦʢʦʚ, ʤʝʪʦʜʘ ʧʨʦʙʥʦʡ ʪʦʯʢʠ 

ʣʠʙʦ ʠʭ ʩʦʯʝʪʘʥʠʷ. 

ɸשʜʘʪʧʘ. ɾײʤʳʩ ʪײʪʳʥʫʰʳʣʘʨסʘ ʞװʢʪʽ ʞʝʪʢʽʟʫʜʽש ʪʠʽʤʜʽ ʣʦʛʠʩʪʠʢʘʣʳץ ʪʽʟʙʝʛʽʥ 

 ץʘʥ ʪʝʦʨʠʷʣʳסʳʪʪʘʣסʜʘʫ ᴅʜʽʩʪʝʨʽʥʝ ʙʘשʪʘʨʳʥ ʪʘץʘ ʥʝʛʽʟʜʝʣʛʝʥ, ʪʘʨʘʪʫ ʦʨʪʘʣʳסʨʫײץ

ʟʝʨʪʪʝʫʣʝʨʜʽ ץʘʤʪʠʜʳ.  

ɾװʢʪʽ ʪʘʨʘʪʫ ʞװʡʝʣʝʨʽʥ ʞʦʩʧʘʨʣʘʫ ʢʝʟʽʥʜʝ ʞװʢʪʽ ʪʘʨʘʪʫ ʦʨʪʘʣʳץʪʘʨʳʥ 

 ʢʪʽ ʪʘʨʘʪʫװʳʟʜʳ ʤᴅʩʝʣʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾשʜʘʫ ᴇʪʝ ʤʘשʘʣʘʨʳʥ ʪʘץʩײʡʳʤʜʘʩʪʳʨʫ ʥײ

ʦʨʪʘʣʳץʪʘʨʳʥ ʜײʨʳʩ ײʡʳʤʜʘʩʪʳʨʫʜʳ ʪʠʽʤʜʽ ʥʝ ʙʦʣʤʘʩʘ ʩʫʙʪʠʽʤʜʽ (ʪʠʽʤʜʽʛʝ ʞʘץʳʥ) 

ʰʝʰʽʤʛʝ ʞʘʪץʳʟʫסʘ ʙʦʣʘʜʳ. ɾװʢʪʽ ץʦʡʤʘʜʘʥ ʞʝʪʢʽʟʫʛʝ ʢʝʪʝʪʽʥ ʰʳסʳʥ ʢᴇʣʝʤʽ, ץʦʡʤʘʥʳ 

ʦʨʥʘʣʘʩʪʳʨʫ ʞʝʨʽʥ ʪʘשʜʘʫʜʘסʳ ʘʩʘ ʤʘשʳʟʜʳ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ. ʆʩʳ ʰʳסʳʥʜʘʨʜʳ ʞװʢ 

ʘסʳʤʜʘʨʳʥ ʦʨʪʘʣʳץʪʘʥʜʳʨʫ, ʩʳʥʘʤʘʣʳ ʫʘץʳʪʰʘ ʦʨʪʘʣʳץ ᴅʜʽʩʽ ʥʝʤʝʩʝ ʝʢʝʫʽʥ װʡʣʝʩʪʽʨ 

ʘʨץʳʣʳ ʘʟʘʡʪʫסʘ ʙʦʣʘʜʳ. 

Abstract. The work is a theoretical study aimed at studying the methods of choosing the 

location of distribution centers to build the optimal logistics chain for the delivery of goods to 

consumers. 

An important task in the design of distribution systems is the choice of the allocation of 

distribution centers. The task of allocating distribution centers can be formulated as the search 

for an optimal solution or as a search for a suboptimal (close to optimal) solution. The main, but 

not the only factor that influences the choice of the location of the warehouse is the amount of 

costs for the delivery of goods from the warehouse. Minimize these costs by applying the 

method of determining the center of gravity of cargo flows, the test point method or a 

combination thereof. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʮʝʧʠ, ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʮʝʥʪʨʳ, ʜʦʩʪʘʚʢʘ 

ʛʨʫʟʦʚ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ. 

ʊװʡʽʥʜ ̔ ʩᴇʟʜʝʨ: ʣʦʛʠʩʪʠʢʘʣʳץ ʪʽʟʙʝʢ, ʪʘʨʘʪʫ ʦʨʪʘʣʳץʪʘʨʳ, ʞװʢʪʽ ʞʝʪʢʽʟʫ, 

ʤʘʪʝʨʠʘʣʜʳץ ʘסʳʥʜʳ ʪʘʨʘʪʫ. 

Keywords: logistics chains, distribution centers, delivery of goods, distribution of 

material flows. 

 

ʅʘʣʠʯʠʝ ʨʘʟʚʠʪʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʙʣʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʢʣʘʜʘ. ɼʣʷ ʢʦʦʨʜʠʥʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦʟʜʘʥʠʝ ʤʝʞʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʥʘ ʙʘʟʝ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʮʝʥʪʨʦʚ, ʦʨʛʘʥʠʟʫʶʱʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʩʝʭ ʝʝ ʫʯʘʩʪʥʠʢʦʚ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʝʜʠʥʫʶ ʮʝʣʴ 
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ï ʦʨʛʘʥʠʟʘʮʠʶ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʧʦʪʝʨʷʤʠ ʠ ʦʧʪʠʤʘʣʴʥʦʡ ʧʨʠʙʳʣʴʶ ʜʣʷ 

ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ 

ʤʦʛʫʪ ʙʳʪʴ: 

ï   ʦʧʝʨʘʪʠʚʥʘʷ ʢʦʦʨʜʠʥʘʮʠʷ (ʩʠʥʭʨʦʥʠʟʘʮʠʷ) ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʚʦʟʢʠ ʠ ʧʝʨʝʚʘʣʢʠ 

ʛʨʫʟʦʚ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ; 

ï   ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʙʘʟʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʩʨʝʜʩʪʚ; 

ï   ʢʦʤʤʝʨʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʩʫʙʲʝʢʪʦʚ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʝʛʠʦʥʘ ʟʘ ʙʝʩʧʝʨʝʙʦʡʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʟʣʘ; 

ï  ʫ.ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʠʝ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦʨʷʜʢʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ, ʤʦʨʝʧʣʘʚʘʥʠʷ, ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

ï    ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʚ ʨʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʫʟʣʦʚ ʥʘ ʙʘʟʝ ʤʦʨʩʢʠʭ ʠ ʨʝʯʥʳʭ ʧʦʨʪʦʚ ʠ ʩʪʳʢʦʚʳʭ ʧʫʥʢʪʦʚ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ 

ʪʨʘʥʩʧʦʨʪʘ; 

ï   ʮʝʥʪʨʘʣʠʟʘʮʠʷ ʵʢʩʧʝʜʠʪʦʨʩʢʠʭ, ʩʪʠʚʠʜʦʨʩʢʠʭ ʠ ʜʨʫʛʠʭ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʧʝʨʘʮʠʡ ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ, 

ʦʧʝʨʘʪʦʨʩʢʠʭ ʢʦʤʧʘʥʠʡ. 

ɺʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʣʶʙʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʩʝʪʴ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ (ʩʢʣʘʜʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ), ʢʦʪʦʨʘʷ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʪʦʢʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ  

ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʭʦʜʳ ʧʦ ʜʦʩʪʘʚʢʝ ʪʦʚʘʨʦʚ ʜʦ ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʥʘ ʢʦʥʝʯʥʫʶ ʩʪʦʠʤʦʩʪʴ 

ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ ʪʦʚʘʨʘ.  

ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʕʜʛʘʨʜʘ ɻʫʚʝʨʘ, ʨʘʟʣʠʯʘʶʪ ʪʨʠ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʩʪʨʘʪʝʛʠʠ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʢʣʘʜʦʚ [1]: ʚʙʣʠʟʠ ʨʳʥʢʦʚ ʩʙʳʪʘ, ʚʙʣʠʟʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ. 

ʇʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʢʣʘʜʦʚ ʚʙʣʠʟʠ ʨʳʥʢʦʚ ʩʙʳʪʘ ʛʣʘʚʥʳʤ 

ʢʨʠʪʝʨʠʝʤ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʜʣʝʞʘʱʝʛʦ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠʣʠ 

ʤʠʥʠʤʠʟʘʮʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʨʘʩʭʦʜʦʚ.  

ɺʪʦʨʘʷ ʩʪʨʘʪʝʛʠʷ - ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʢʣʘʜʦʚ ʚʙʣʠʟʠ ʧʨʦʠʟʚʦʜʩʪʚ - ʦʙʣʝʛʯʘʝʪ 

ʥʘʢʦʧʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʧʦʩʪʘʚʦʢ ʧʦʪʨʝʙʠʪʝʣʷʤ ʘʩʩʦʨʪʠʤʝʥʪʘ ʪʦʚʘʨʦʚ. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʪʧʨʘʚʣʷʪʴ ʧʦʪʨʝʙʠʪʝʣʷʤ ʩʤʝʰʘʥʥʳʝ ʛʨʫʟʳ ʧʦ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʤ 

ʪʘʨʠʬʘʤ. ɺʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʪʘʢʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʩʢʣʘʜʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʩʝʨʚʠʩʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʚʝʩʴ ʘʩʩʦʨʪʠʤʝʥʪ ʧʦʩʪʘʚʣʷʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ. ʊʘʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʘʪʴ ʣʫʯʰʠʤ ʩʨʝʜʠ ʜʨʫʛʠʭ 

ʧʦʩʪʘʚʱʠʢʦʚ. 

ʇʨʠ ʧʨʦʤʝʞʫʪʦʯʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʩʢʣʘʜʦʚ ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʧʦʪʨʝʙʣʝʥʠʝʤ 

ʩʢʣʘʜʳ ʨʘʙʦʪʘʶʪ ʧʦ ʪʦʡ ʞʝ ʩʭʝʤʝ, ʯʪʦ ʠ ʩʢʣʘʜʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʙʣʠʟʠ ʧʨʦʠʟʚʦʜʩʪʚʘ: 

ʥʘʢʘʧʣʠʚʘʶʪ ʧʦʣʥʳʡ ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʮʠʠ ʠ ʦʪʧʨʘʚʣʷʶʪ ʟʘʢʘʟʯʠʢʘʤ ʩʤʝʰʘʥʥʳʝ 

ʧʘʨʪʠʠ ʪʦʚʘʨʦʚ ʧʦ ʣʴʛʦʪʥʳʤ ʪʘʨʠʬʘʤ. 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʣʫʯʰʝʡ ʪʦʚʘʨʦʧʨʦʚʦʜʷʱʝʡ ʩʝʪʴʶ ʩ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʤʠ ʮʝʥʪʨʘʤʠ ʷʚʣʷʝʪʩʷ ʩʝʪʴ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʥʘʠʚʳʩʰʠʡ ʫʨʦʚʝʥʴ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʦʙʱʠʭ ʟʘʪʨʘʪʘʭ. 

ʉʦʛʣʘʩʥʦ  ʚʳʙʨʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʦʚʘʨʦʧʨʦʚʦʜʷʱʘʷ ʩʝʪʴ ʤʦʞʝʪ ʙʳʪʴ 

ʦʨʛʘʥʠʟʦʚʘʥʘ ʢʘʢ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ (ʩ ʝʜʠʥʳʤ ʢʨʫʧʥʳʤ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʤ 

ʮʝʥʪʨʦʤ) ʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ (ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʤʠ 

ʮʝʥʪʨʘʤʠ) [2]. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʪʦʚʘʨʦʧʨʦʚʦʜʷʱʝʡ 

ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʤʦʞʥʦ ʩʥʠʟʠʪʴ ʟʘʧʘʩʳ ʭʨʘʥʝʥʠʷ ʥʘ ʩʢʣʘʜʝ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ 

ʧʨʝʜʧʨʠʷʪʠʷ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʦʪʧʨʘʚʣʷʷ ʩʨʘʟʫ ʚʩʶ ʧʨʦʠʟʚʝʜʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ ʚ 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 
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ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʮʝʥʪʨʳ. ʅʦ ʠʤʝʶʪʩʷ ʠ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ: ʙʦʣʴʰʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʨʘʩʭʦʜʳ ʥʘ ʜʦʩʪʘʚʢʫ ʪʦʚʘʨʦʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʧʦʪʨʝʙʠʪʝʣʷʤ ï ʟʘʢʘʟʯʠʢʘʤ ʪʦʚʘʨʦʚ. 

ʇʨʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʙʱʠʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʟʘʧʘʩʳ 

ʠ ʩʪʦʠʤʦʩʪʴ ʥʝʩʢʦʣʴʢʠʭ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ ʙʫʜʫʪ ʚʳʰʝ, ʯʝʤ ʚ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤ 

ʚʘʨʠʘʥʪʝ. ʅʦ ʩʪʦʠʤʦʩʪʴ ʜʦʩʪʘʚʢʠ ʪʦʚʘʨʦʚ ʧʦʪʨʝʙʠʪʝʣʷʤ ʙʫʜʝʪ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ ʚ ʩʚʷʟʠ ʩ 

ʪʝʤ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʮʝʥʪʨʳ ʥʘʭʦʜʷʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʪʦʚʘʨʥʳʭ ʨʳʥʢʦʚ, ʚʙʣʠʟʠ 

ʧʦʪʨʝʙʠʪʝʣʝʡ. ʂʨʦʤʝ ʵʪʦʛʦ, ʣʦʢʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʤ ʮʝʥʪʨʘʤ ʣʝʛʯʝ ʠʟʫʯʘʪʴ ʩʚʦʠ 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʨʳʥʢʠ, ʠ ʦʥʠ ʤʦʛʫʪ ʛʠʙʢʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʩʠʪʫʘʮʠʶ ʥʘ ʵʪʠʭ ʨʳʥʢʘʭ.  

ʈʘʩʭʦʜʳ ʥʘ ʦʬʦʨʤʣʝʥʠʝ ʟʘʢʘʟʦʚ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ 

ʤʦʛʫʪ ʙʳʪʴ ʙʦʣʴʰʠʤʠ ʠ ʩʥʠʞʘʪʴʩʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ, ʪʘʢ 

ʢʘʢ ʧʨʠ ʫʩʣʦʚʠʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʢʣʘʜʦʚ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʠ ʧʨʠʙʣʠʞʝʥʠʷ ʠʭ ʢ ʢʣʠʝʥʪʘʤ 

ʩʚʷʟʠ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʤʦʛʫʪ ʙʳʪʴ ʙʦʣʝʝ ʦʧʝʨʘʪʠʚʥʳʤʠ ʠ ʜʝʰʝʚʳʤʠ. 

ɺ ʩʣʫʯʘʝ ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ ʦʪʜʝʣʴʥʳʤʠ 

ʩʢʣʘʜʘʤʠ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʨʦʣʴ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʩʢʣʘʜʘ, ʩʦʙʩʪʚʝʥʥʦ 

ʛʦʚʦʨʷ, ʠʛʨʘʝʪ ʩʢʣʘʜ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ɺ ʵʪʦʡ ʩʠʩʪʝʤʝ 

ʨʘʩʭʦʜʳ ʥʘ ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʠ ʧʝʨʝʨʘʙʦʪʢʫ ʛʨʫʟʦʤ ʤʦʛʫʪ ʚʦʟʨʘʩʪʘʪʴ, ʘ ʩʪʦʠʤʦʩʪʴ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ ʠ ʦʬʦʨʤʣʝʥʠʷ ʟʘʢʘʟʦʚ ï ʩʥʠʞʘʪʴʩʷ. ɼʦʩʪʘʚʢʘ ʛʨʫʟʦʚ ʚ ʜʨʫʛʠʝ 

ʨʘʡʦʥʳ ʥʘ ʩʚʦʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʢʣʘʜʳ ʦʢʘʟʳʚʘʝʪʩʷ ʙʦʣʝʝ ʜʝʰʝʚʦʡ ʠʟ-ʟʘ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʪʠʭ ʩʢʣʘʜʦʚ. 

ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʚʳʪʝʢʘʝʪ, ʯʪʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʢʣʘʜʩʢʠʭ ʮʝʥʪʨʦʚ ʚʦʟʥʠʢʘʝʪ ʦʧʪʠʤʠʟʘʮʠʦʥʥʘʷ ʟʘʜʘʯʘ: ʝʩʣʠ 

ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʢʣʘʜʦʚ ʚ ʪʦʚʘʨʦʧʨʦʚʦʜʷʱʝʡ ʩʝʪʠ, ʨʘʩʭʦʜʳ ʥʘ 

ʪʨʘʥʩʧʦʨʪ ʠ ʦʬʦʨʤʣʝʥʠʝ ʟʘʢʘʟʦʚ ʩʥʠʞʘʶʪʩʷ, ʨʘʩʭʦʜʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʩʢʣʘʜʩʢʠʭ ʟʘʧʘʩʦʚ 

ʚʦʟʨʘʩʪʘʶʪ, ʘ ʦʙʱʠʝ ʨʘʩʭʦʜʳ ʜʦʩʪʠʛʘʶʪ ʤʠʥʠʤʫʤʘ ʧʨʠ ʥʝʢʦʪʦʨʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʢʣʘʜʦʚ n. 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʠ ʥʝʧʨʦʩʪʳʭ ʟʘʜʘʯ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʨʘʟʤʝʱʝʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ 

ʮʝʥʪʨʦʚ. ɿʘʜʘʯʫ ʨʘʟʤʝʱʝʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʢʘʢ 

ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʠʣʠ ʞʝ, ʢʘʢ ʧʦʠʩʢ ʩʫʙʦʧʪʠʤʘʣʴʥʦʛʦ (ʙʣʠʟʢʦʛʦ ʢ 

ʦʧʪʠʤʘʣʴʥʦʤʫ) ʨʝʰʝʥʠʷ. ʈʘʟʨʘʙʦʪʘʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʙʦʠʭ ʚʠʜʦʚ. 

ʄʝʪʦʜ ʧʦʣʥʦʛʦ ʧʝʨʝʙʦʨʘ. ɿʘʜʘʯʘ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ 

ʨʝʰʘʝʪʩʷ ʧʦʣʥʳʤ ʧʝʨʝʙʦʨʦʤ ʠ ʦʮʝʥʢʦʡ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʘʟʤʝʱʝʥʠʷ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʕɺʄ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʚʝʪʚʣʝʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʝʪʝʡ 

ʤʝʪʦʜ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝ ʜʝʝʩʧʦʩʦʙʥʳʤ, ʪʘʢ ʢʘʢ ʯʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʦ ʤʝʨʝ 

ʫʚʝʣʠʯʝʥʠʷ ʤʘʩʰʪʘʙʦʚ ʩʝʪʠ, ʘ ʩ ʥʠʤ ʠ ʪʨʫʜʦʝʤʢʦʩʪʴ ʨʝʰʝʥʠʷ, ʨʘʩʪʝʪ ʧʦ ʵʢʩʧʦʥʝʥʪʝ [3]. 

ʕʚʨʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ʕʪʠ ʤʝʪʦʜʳ ʵʬʬʝʢʪʠʚʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʙʦʣʴʰʠʭ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʦʥʠ ʜʘʶʪ ʧʨʝʢʨʘʩʥʳʝ, ʙʣʠʟʢʠʝ ʢ ʦʧʪʠʤʘʣʴʥʳʤ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ 

ʥʝʚʳʩʦʢʦʡ ʩʣʦʞʥʦʩʪʠ ʨʘʩʯʝʪʦʚ, ʦʜʥʘʢʦ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʫʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʨʝʰʝʥʠʷ. ɺ ʦʩʥʦʚʝ ʵʪʠʭ ʤʝʪʦʜʦʚ ʣʝʞʠʪ ʯʝʣʦʚʝʯʝʩʢʠʡ ʦʧʳʪ ʠ ʠʥʪʫʠʮʠʷ. ʉʦʙʩʪʚʝʥʥʦ 

ʛʦʚʦʨʷ, ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʧʨʘʚʠʣʝ ʇʘʨʝʪʦ, ʪ.ʝ. ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʦʪʢʘʟʝ ʦʪ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʦʯʝʚʠʜʥʦ ʥʝʧʨʠʝʤʣʝʤʳʭ ʚʘʨʠʘʥʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʘ ʩʦʢʨʘʱʘʝʪʩʷ ʜʦ 

ʫʧʨʘʚʣʷʝʤʳʭ ʨʘʟʤʝʨʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʘʣʴʪʝʨʥʘʪʠʚ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ 

ʦʮʝʥʠʪʴ. ɼʣʷ ʵʪʠʭ ʚʘʨʠʘʥʪʦʚ ʩʦʚʨʝʤʝʥʥʳʝ IT- ʪʝʭʥʦʣʦʛʠʠ ʚʳʧʦʣʥʷʝʪ ʨʘʩʯʝʪʳ. 

ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ (ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʘ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʜʥʦʛʦ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ). ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ 

ʥʘʣʦʞʝʥʠʷ ʩʝʪʠ ʢʦʦʨʜʠʥʘʪ ʥʘ ʢʘʨʪʫ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʤʝʩʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʢʣʘʜʦʚ. ʉʠʩʪʝʤʘ 

ʩʝʪʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʩʪʦʠʤʦʩʪʴ ʜʦʩʪʘʚʢʠ ʦʪ ʢʘʞʜʦʛʦ ʧʦʩʪʘʚʱʠʢʘ ʜʦ 

ʚʦʟʤʦʞʥʦʛʦ ʩʢʣʘʜʘ ʠ ʦʪ ʩʢʣʘʜʘ ʜʦ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ, ʘ ʚʳʙʠʨʘʶʪ ʚʘʨʠʘʥʪ, ʢʦʪʦʨʳʡ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʮʝʥʪʨ ʤʘʩʩʳ. 

ʂʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʛʨʫʟʦʚʳʭ ʧʦʪʦʢʦʚ (ʍʉʂʃɸɼ, Yʉʂʃɸɼ), ʪ.ʝ. ʪʦʯʢʠ, ʚ 

ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʩʢʣʘʜ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 
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ʛʜʝ Bi ï ʛʨʫʟʦʦʙʦʨʦʪ i-ʛʦ ʧʦʪʨʝʙʠʪʝʣʷ; 

Xi, Yi  ï ʢʦʦʨʜʠʥʘʪʳ i-ʛʦ ʧʦʪʨʝʙʠʪʝʣʷ; 

n ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʩʩʪʦʷʥʠʷ ʜʘʝʪ ʢʦʦʨʜʠʥʘʪʳ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʪʦʯʢʠ, ʦʪ ʢʦʪʦʨʦʡ ʩʫʤʤʘ ʨʘʩʩʪʦʷʥʠʡ ʜʦ ʚʩʝʭ ʧʫʥʢʪʦʚ ʩʧʨʦʩʘ ʤʠʥʠʤʘʣʴʥʘ. 

ɺ ʦʩʥʦʚʝ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʣʝʞʠʪ ʜʦʧʫʱʝʥʠʝ, ʯʪʦ ʪʨʘʥʩʧʦʨʪʥʳʝ ʨʘʩʭʦʜʳ ʚʳʩʪʫʧʘʶʪ 

ʬʫʥʢʮʠʝʡ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʨʘʩʩʪʦʷʥʠʷ. ʊʝʤ ʩʘʤʳʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ, ʯʪʦ ʩʪʦʠʪ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʩʫʤʤʘʨʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʧʝʨʝʚʦʟʦʢ, ʠ ʤʳ ʧʦʣʫʯʠʤ ʦʧʪʠʤʘʣʴʥʦʝ ʧʦ 

ʨʘʩʭʦʜʘʤ ʤʝʩʪʦ ʜʣʷ ʩʢʣʘʜʘ.  

ɻʣʘʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʧʨʝʥʝʙʨʝʞʝʥʠʝ ʚʝʩʦʤ ʠ ʚʨʝʤʝʥʝʤ. 

ʇʨʠʤʝʥʝʥʠʝ ʦʧʠʩʘʥʥʦʛʦ ʤʝʪʦʜʘ ʠʤʝʝʪ ʝʱʝ ʦʜʥʦ ʦʛʨʘʥʠʯʝʥʠʝ. ɺ ʤʦʜʝʣʠ ʨʘʩʩʪʦʷʥʠʝ ʦʪ 

ʧʫʥʢʪʘ ʧʦʪʨʝʙʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʪʦʢʘ ʜʦ ʨʘʟʤʝʱʝʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʧʨʷʤʦʡ. ʆʪʩʶʜʘ ʤʦʜʝʣʠʨʫʝʤʳʡ ʨʘʡʦʥ ʜʦʣʞʝʥ ʠʤʝʪʴ ʨʘʟʚʠʪʫʶ ʩʝʪʴ 

ʜʦʨʦʛ, ʧʦʩʢʦʣʴʢʫ ʠʥʘʯʝ ʙʫʜʝʪ ʥʘʨʫʰʝʥ ʦʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ï ʧʨʠʥʮʠʧ ʧʦʜʦʙʠʷ ʤʦʜʝʣʠ ʠ 

ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ʄʝʪʦʜ ʧʨʦʙʥʦʡ ʪʦʯʢʠ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʤʝʩʪʦ 

ʨʘʟʤʝʱʝʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʩʢʣʘʜʘ ʚ ʩʣʫʯʘʝ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʝʪʠ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʥʘ ʦʙʩʣʫʞʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʦʪʜʝʣʴʥʦʛʦ ʣʠʥʝʡʥʦʛʦ ʫʯʘʩʪʢʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ. ʇʫʩʪʴ ʥʘ 

ʫʯʘʩʪʢʝ ʜʦʨʦʛʠ ʧʨʦʠʟʚʦʣʴʥʦʡ ʜʣʠʥʳ (ʫʯʘʩʪʦʢ ɸH, ʨʠʩ. 1) ʠʤʝʝʪʩʷ 8 ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʪʦʢʘ: ɸ, ɺ, ʉ, D, E, F, G ʠ H. ʄʝʩʷʯʥʳʡ ʦʙʲʝʤ ʟʘʚʦʟʘ ʪʦʚʘʨʦʚ ʢ ʢʘʞʜʦʤʫ 

ʠʟ ʥʠʭ ʫʢʘʟʘʥ ʚ ʩʢʦʙʢʘʭ. ʆʧʪʠʤʘʣʴʥʦʝ ʤʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʩʢʣʘʜʘ 

ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʤʝʪʦʜʫ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʤʝʪʦʜʦʤ ʧʨʦʙʥʦʡ ʪʦʯʢʠ. 

ʉʫʪʴ ʤʝʪʦʜʘ ʩʦʩʪʦʠʪ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʝ ʢʘʞʜʦʛʦ ʦʪʨʝʟʢʘ 

ʦʙʩʣʫʞʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ. ʇʨʦʙʥʦʡ ʪʦʯʢʦʡ ʦʪʨʝʟʢʘ ʥʘʟʳʚʘʝʪʩʷ ʢʘʢʘʷ-ʣʠʙʦ ʪʦʯʢʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʵʪʦʤ ʦʪʨʝʟʢʝ ʠ ʥʝ ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʝʛʦ ʢʦʥʮʘʤ. ʃʝʚʳʡ ʛʨʫʟʦʦʙʦʨʦʪ 

ʧʨʦʙʥʦʡ ʪʦʯʢʠ ï ʛʨʫʟʦʦʙʦʨʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʚʩʝʤ ʫʯʘʩʪʢʝ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʣʝʚʝʝ ʦʪ ʵʪʦʡ ʪʦʯʢʠ. ʇʨʘʚʳʡ ʛʨʫʟʦʦʙʦʨʦʪ ʧʨʦʙʥʦʡ ʪʦʯʢʠ ï ʛʨʫʟʦʦʙʦʨʦʪ 

ʧʦʪʨʝʙʠʪʝʣʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʨʘʚʝʝ ʥʝʝ. 
 

 
 

ʈʠʩ. 1 ï ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʢʣʘʜʘ ʥʘ ʫʯʘʩʪʢʝ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʝʪʦʜʦʤ ʧʨʦʙʥʦʡ ʪʦʯʢʠ (ʯʠʩʣʘʤʠ ʫʢʘʟʘʥ ʛʨʫʟʦʦʙʦʨʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʪʦʥʥ ʚ ʤʝʩʷʮ) 
 

ʋʯʘʩʪʦʢ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʦʚʝʨʷʶʪ, ʥʘʯʠʥʘʷ ʩ ʢʨʘʡʥʝʛʦ ʣʝʚʦʛʦ ʢʦʥʮʘ. ɺʥʘʯʘʣʝ 

ʘʥʘʣʠʟʠʨʫʶʪ ʧʝʨʚʳʡ ʦʪʨʝʟʦʢ ʫʯʘʩʪʢʘ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ð ʦʪʨʝʟʦʢ ɸɺ). ʅʘ ʜʘʥʥʦʤ ʦʪʨʝʟʢʝ 

ʩʪʘʚʠʪʩʷ ʧʨʦʙʥʘʷ ʪʦʯʢʘ ʠ ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʩʫʤʤʘ ʦʙʲʝʤʦʚ ʟʘʚʦʟʘ ʪʦʚʘʨʦʚ ʢ ʧʦʪʨʝʙʠʪʝʣʷʤ, 

ʥʘʭʦʜʷʱʠʤʩʷ ʩʣʝʚʘ ʠ ʩʧʨʘʚʘ ʦʪ ʧʦʩʪʘʚʣʝʥʥʦʡ ʪʦʯʢʠ. ɽʩʣʠ ʦʙʲʝʤ ʟʘʚʦʟʘ ʢ ʧʦʪʨʝʙʠʪʝʣʷʤ, 

ʥʘʭʦʜʷʱʠʤʩʷ ʩʧʨʘʚʘ, ʙʦʣʴʰʝ, ʪʦ ʧʨʦʚʝʨʷʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʦʪʨʝʟʦʢ. ɽʩʣʠ ʤʝʥʴʰʝ, ʪʦ 

ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʦ ʨʘʟʤʝʱʝʥʠʠ ʩʢʣʘʜʘ ʚ ʥʘʯʘʣʝ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʦʪʨʝʟʢʘ. 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 
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ʇʝʨʝʥʦʩ ʧʨʦʙʥʳʭ ʪʦʯʝʢ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʧʦʷʚʠʪʩʷ ʪʦʯʢʘ, ʜʣʷ 

ʢʦʪʦʨʦʡ ʩʫʤʤʘ ʦʙʲʝʤʦʚ ʟʘʚʦʟʘ ʢ ʧʦʪʨʝʙʠʪʝʣʷʤ ʩ ʣʝʚʦʡ ʩʪʦʨʦʥʳ ʥʝ ʧʨʝʚʳʩʠʪ ʩʫʤʤʫ 

ʦʙʲʝʤʦʚ ʟʘʚʦʟʘ ʢ ʧʦʪʨʝʙʠʪʝʣʷʤ ʩ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ. ʉʢʣʘʜ ʤʦʞʝʪ ʨʘʟʤʝʱʘʪʴʩʷ ʚ ʥʘʯʘʣʝ 

ʵʪʦʛʦ ʦʪʨʝʟʢʘ, ʪʦ ʝʩʪʴ ʩʣʝʚʘ ʦʪ ʧʨʦʙʥʦʡ ʪʦʯʢʠ. ɺ ʥʘʰʝʤ ʧʨʠʤʝʨʝ ʵʪʦ ʪʦʯʢʘ F. 

ʇʨʠʤʝʥʠʚ ʤʝʪʦʜ ʧʨʦʙʥʦʡ ʪʦʯʢʠ ʢ ʩʠʪʫʘʮʠʠ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩ. 1, ʧʦʣʫʯʠʤ 

ʢʦʦʨʜʠʥʘʪʳ ʩʢʣʘʜʘ (X = 77, Y = 45), ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʤʠʥʠʤʫʤ ʛʨʫʟʦʦʙʦʨʦʪʘ ʪʨʘʥʩʧʦʨʪʘ 

ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʩʝʪʴ ʜʦʨʦʛ ʥʘ ʤʝʩʪʥʦʩʪʠ ʙʫʜʝʪ ʠʤʝʪʴ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ. 

ʌʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʚʳʙʦʨʝ ʫʯʘʩʪʢʘ ʧʦʜ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʮʝʥʪʨ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʨʝʰʝʥʠʝ ʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʠ 

ʮʝʥʪʨʘ ʧʨʠʥʷʪʦ:  

- ʨʘʟʤʝʨ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ ʫʯʘʩʪʢʘ,  

- ʪʨʘʥʩʧʦʨʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʤʝʩʪʥʦʩʪʠ,  

- ʧʣʘʥʳ ʤʝʩʪʥʳʭ ʚʣʘʩʪʝʡ,  

- ʤʝʩʪʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ,  

- ʩʪʨʦʠʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ.  

ʅʝʤʘʣʦʚʘʞʥʳʡ ʬʘʢʪʦʨ ʠʤʝʶʪ ʠ ʦʙʱʝʧʨʠʥʷʪʳʝ ʩʪʘʥʜʘʨʪʳ ʜʣʷ ʧʦʜʦʙʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʪʦ ʝʩʪʴ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʟʜʘʥʠʷʤʠ, ʧʦʜʲʝʟʜ ʢ ʥʠʤ ʠ ʪ.ʧ. 

ʇʦʤʠʤʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʚʳʙʦʨʝ ʢʦʥʢʨʝʪʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦʜ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʮʝʥʪʨ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʩʭʦʜʳ ʧʦ ʦʙʣʘʛʦʨʘʞʠʚʘʥʠʶ 

ʪʝʨʨʠʪʦʨʠʠ, ʦʮʝʥʠʪʴ ʫʞʝ ʠʤʝʶʱʠʝʩʷ ʥʘ ʫʯʘʩʪʢʝ ʩʪʨʦʝʥʠʷ (ʝʩʣʠ ʦʥʠ ʝʩʪʴ), ʫʯʝʩʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʚʣʝʯʝʥʠʷ ʤʝʩʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʩʠʪʫʘʮʠʝʡ ʥʘ ʤʝʩʪʥʦʤ 

ʨʳʥʢʝ ʨʘʙʦʯʝʡ ʩʠʣʳ. 

ɺʳʚʦʜʳ. ʆʧʪʠʤʘʣʴʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ ʪʨʝʙʫʝʪ ʫʯʝʪʘ 

ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʬʘʢʪʦʨʦʚ. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ: ʨʘʟʤʝʨ ʟʦʥʳ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʚ ʛʨʘʥʠʮʘʭ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʫʩʣʫʛʘʤʠ ʦʧʪʦʚʦʛʦ ʨʳʥʢʘ; ʥʘʣʠʯʠʝ ʨʘʟʚʠʪʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ: ʘʚʪʦʜʦʨʦʛʠ, ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ, ʘʵʨʦʧʦʨʪʳ, ʚʦʜʥʳʝ ʤʘʛʠʩʪʨʘʣʠ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʫʯʘʩʪʢʘ ʟʝʤʣʠ ʚ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʪʦʨʛʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʳʥʢʘ. 
 

ʃʀʊɽʈɸʊʋʈɸ 

[1] ɸʥʠʢʠʥ ɹ. ɸ., ʈʦʜʢʠʥʘ ʊ. ɸ. ʃʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ. ʆʩʥʦʚʳ 
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ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅɸʗ ʊɽʍʅʆʃʆɻʀʗ ʆʊʇʈɸɺʃɽʅʀʗ ʇʆɽɿɼʆɺ 
 

ɸʥʥʦʪʘʮʠʷ. ʉʪʨʝʤʣʝʥʠʝ ʢ ʵʥʝʨʛʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘʰʣʦ 

ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʠ ʚ ʩʬʝʨʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ɺʘʞʥʦ ʥʘʡʪʠ ʣʶʙʳʝ ʚʦʟʤʦʞʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦʝʟʜʘ ï ʪʦ ʝʩʪʴ ʩʥʠʟʠʪʴ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʦʢ. 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʦʪʧʨʘʚʣʝʥʠʷ ʧʦʝʟʜʦʚ ʩ ʪʝʭʥʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ 

ʠʩʭʦʜʷ ʠʟ ʠʭ ʚʝʩʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʚʦʟʤʦʞʥʳʭ ʨʘʩʭʦʜʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʩʪʘʥʦʚʢʘʤʠ ʥʘ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʪʘʥʮʠʷʭ ʫʯʘʩʪʢʘ. ɺʳʜʝʣʝʥʦ ʜʚʘ ʨʝʰʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʦʢʨʘʪʠʪʴ 

mailto:badajkovmihail@gmail.com
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ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʦʪ ʩʪʦʷʥʦʢ ʧʦʝʟʜʦʚ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʪʘʥʮʠʷʭ. ʆʧʨʝʜʝʣʝʥʳ 

ʠ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ 

ʧʦʪʝʨʠ ʧʨʠ ʦʩʪʘʥʦʚʢʘʭ ʧʦʝʟʜʦʚ. ʇʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʨʘʩʯʸʪʘ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʨʷʜʢʘ ʦʪʧʨʘʚʣʝʥʠʷ 

ʧʦʝʟʜʦʚ.  

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʥʘ ʦʩʥʦʚʝ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʜʦ 20% ʨʘʩʭʦʜʦʚ ʩʚʷʟʘʥʥʳʭ ʩ ʦʩʪʘʥʦʚʢʘʤʠ 

ʧʦʝʟʜʦʚ. 

ɸשʜʘʪʧʘ. פʫʘʪ ʦשʪʘʡʣʘʥʜʳʨʫסʘ ʢᴇʰʫ ᴇʥʜʽʨʽʩ װʨʜʽʩʽʥʜʝ ʞᴅʥʝ ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽ 

ʘʷʩʳʥʜʘ ʜʘ ʙʝʣʝש ʘʣʫʜʘ. ʕʥʝʨʛʝʪʠʢʘʣʳץ ʰʳסʳʥʜʘʨʜʳ ʢʝʤʽʪʫ װʰʽʥ ʢʝʟ ʢʝʣʛʝʥ ʤװʤʢʽʥ 

 ʘʣʘʜʘץʥʳʥ ʪᴇʤʝʥʜʝʪʝʤʽʟ. ʄʘײץ ᴇʟʽʥʜʽʢ שʘʞʝʪ, ʜʝʤʝʢ, ʪʘʩʳʤʘʣʜʘʫʜʳץ ʨʘʣʜʘʨʜʳ ʪʘʙʫײץ

ʧʦʡʳʟʜʘʨʜʳש ʤװʤʢʽʥ ʰʳסʳʥʜʘʨʳ ʤʝʥ ʩʘʣʤʘץʪʳץ ʩʠʧʘʪʪʘʤʘʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʪʝʭʥʠʢʘʣʳץ 

ʩʪʘʥʮʠʷʣʘʨʜʘʥ ʞᴇʥʝʣʪʽʣʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ײʩʳʥʳʣסʘʥ. ʇʦʡʳʟ ʪײʨʘסʳʥʘʥ  ʘʨʘʣʘץ ʩʪʘʥʩʘסʘ 

ʜʝʡʽʥʛʽ ʧʘʡʜʘʣʘʥʫ ʰʳסʳʥʳʥ ʘʟʘʡʪʫ ʞʦʣʜʘʨʳʥʳ2 ש ʰʝʰʽʤʽ ץʘʨʘʩʪʳʨʳʣʜʳ. ʇʦʡʳʟʜʳש 

ʪʦץʪʘʧ ʪײʨסʘʥʜʘסʳ ʵʥʝʨʛʝʪʠʢʘʣʳץ ʰʳסʳʥʳʥʘ ᴅʩʝʨ ʪʠʛʽʟʝʪʽʥ ʥʝʛʽʟʛʽ ʧʘʡʜʘʣʘʥʫ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʘʥʳץʪʘʣʳʧ, ʪʦʧʪʘʩʪʳʨʳʣʜʳ. ᴄʟʽʨʣʝʥʛʝʥ ʧʦʡʳʟ ץʦʟסʘʣʳʩʳʥʳש 

ʪʝʭʥʦʣʦʛʠʷʩʳ ץʫʘʪʪʠʽʤʜʽʣʽʛʽʥʽש ʥʝʛʽʟʽʥʜʝ ʧʦʡʳʟʜʳש ʪʦץʪʘʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʰʳסʳʥʥʳש 

 .ʘʨʫʳʥʘ ʞʦʣ ʘʰʘʜʳץʳʩץ ʘ ʜʝʡʽʥס - 20%

ɸbstract. The desire for power-efficient production processes is reflected in the field of 

rail transport. It is more important than ever to find any possible tools to reduce energy losses of 

trains moving. That is, to reduce the cost of transportation. 

The article proposes the technology of sending trains from technical stations based on 

their weight characteristics and possible costs associated with stopping at intermediate stations of 

the site. Two solutions have been singled out, which make it possible to reduce operating costs 

from parking of trains at intermediate stations. The main operational indicators that affect the 

energy losses when trains stop have been identified and grouped. A methodology for calculating 

and subsequently determining the optimal procedure for the departure of trains from the point of 

view of energy efficiency is proposed. 

The developed technology of organizing train traffic on the basis of energy efficiency 

makes it possible to reduce up to 20% of the costs associated with stopping trains. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʘʬʠʢ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʩʭʦʜʦʚ, ʩʪʦʷʥʢʠ 

ʧʦʝʟʜʦʚ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʛʨʘʬʠʢ, ץʫʘʪʪʠʽʤʜʽʣʽʛʽ, ʰʳסʳʥʜʘʨʜʳ ʦשʪʘʡʣʘʥʜʳʨʫ, ʧʦʡʳʟ 

ʪײʨʘץʪʘʨʳ.  

Keywords: schedule, power-efficient, cost optimization, train parking. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʩʠʩʪʝʤ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʦʧʪʠʤʠʟʘʮʠʶ ʧʝʨʝʚʦʟʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʦʩʪʨʦʝʥʠʝ ʵʥʝʨʛʦʧʪʠʤʘʣʴʥʦʛʦ ʛʨʘʬʠʢʘ 

ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ. ʆʜʥʘʢʦ ʜʘʞʝ ʩʘʤʳʝ ʩʝʨʴʸʟʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ ʥʝ ʜʦ ʢʦʥʮʘ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʥʝʨʛʦʦʧʪʠʤʘʣʴʥʫʶ ʧʦʜʚʷʟʢʫ ʧʦʝʟʜʦʚ ʥʘ ʥʠʪʢʠ ʛʨʘʬʠʢʘ.  ɺ ʧʨʦʮʝʩʩʝ 

ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ, ʚ ʪʝʢʫʱʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʝʨʝʡʪʠ ʚ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʦʪʧʨʘʚʣʝʥʠʷ ʧʦʝʟʜʦʚ ʦʪ ʧʨʠʥʮʠʧʘ ʦʯʝʨʝʜʥʦʩʪʠ ʢ ʧʨʠʥʮʠʧʫ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʠʪʦʢ. 

ɺ ʚʚʠʜʫ ʙʝʟʫʩʣʦʚʥʦʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʚʘʞʥʦʩʪʠ ʩʢʦʨʝʡʰʝʛʦ ʨʝʰʝʥʠʷ 

ʚʦʧʨʦʩʦʚ ʵʥʝʨʛʦʦʧʪʠʤʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʘʬʠʢʘ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʮʝʣʴʶ ʨʘʙʦʪʳ 

ʩʪʘʣʘ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʢʨʘʪʠʪʴ 

ʨʘʩʭʦʜʳ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʠʪʦʢ ʛʨʘʬʠʢʘ, ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦʪʝʨʠ ʦʪ 

ʟʘʣʦʞʝʥʥʳʭ ʩʪʦʷʥʦʢ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʪʘʥʮʠʷʭ ʫʯʘʩʪʢʘ. 

ʅʠʪʢʘ ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ ʨʝʩʫʨʩʦʤ, ʦʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʧʨʦʢʣʘʜʢʘ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʠʪʦʢ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʦʙʦʩʥʦʚʘʥʥʦʡ. ʅʘ ʦʜʥʦʤ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʤ 

ʫʯʘʩʪʢʝ ʥʠʪʢʠ ʨʘʟʣʠʯʘʶʪʩʷ ʯʠʩʣʦʤ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʩʪʦʷʥʦʢ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 

ʩʪʘʥʮʠʷʭ ʧʦʜ ʧʨʦʧʫʩʢ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʭ ʧʦʝʟʜʦʚ.  
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ʅʘʣʠʯʠʝ ʩʪʦʷʥʦʢ ʥʘ ʫʯʘʩʪʢʝ ʩʚʷʟʘʥʘ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ 

ʨʘʟʛʦʥ/ʟʘʤʝʜʣʝʥʠʝ ʧʦʝʟʜʦʚ, ʚʨʝʤʷ ʨʘʙʦʪʳ ʣʦʢʦʤʦʪʠʚʥʳʭ ʙʨʠʛʘʜ, ʦʙʦʨʦʪ ʣʦʢʦʤʦʪʠʚʦʚ 

(ʚʝʜʴ ʣʦʢʦʤʦʪʠʚʳ ʠ ʣʦʢʦʤʦʪʠʚʥʳʝ ʙʨʠʛʘʜʳ ʚ ʬʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʥʘʭʦʜʷʪʩʷ ʣʠʰʴ ʦʢʦʣʦ 

ʧʦʣʦʚʠʥʳ ʦʪʚʦʜʠʤʦʛʦ ʥʘ ʪʦ ʚʨʝʤʝʥʠ [1, 2]), ʘ ʪʘʢʞʝ ʥʘ ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʦ ʚʨʝʤʷ ʩʪʦʷʥʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʦʷʥʢʠ ʟʘʯʘʩʪʫʶ ʚʝʜʫʪ ʢ ʧʫʩʪʴ ʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ (ʥʘ 1-2 ʤʠʥʫʪʳ), ʥʦ ʦʪʢʣʦʥʝʥʠʶ ʦʪ ʛʨʘʬʠʢʘ, ʘ ʢʘʢ ʙʳʣʦ ʜʦʢʘʟʘʥʦ [3, 4] 

ʪʘʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʘʩʭʦʜʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ 10%. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʩʥʷʪʠʝ, ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʩʪʘʥʮʠʷʤ, ʥʠʪʦʢ ʩ ʥʘʣʠʯʠʝʤ ʩʪʦʷʥʦʢ ʚ ʦʞʠʜʘʥʠʠ ʧʨʷʤʳʭ 

ʦʙʝʨʥʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʧʨʦʩʪʦʝʤ ʧʦʝʟʜʘ ʥʘ ʪʝʭʥʠʯʝʩʢʦʡ 

ʩʪʘʥʮʠʠ. 

ʆʪ ʧʦʨʷʜʢʘ ʦʪʧʨʘʚʣʝʥʠʷ ʧʦʝʟʜʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʤʘʩʩ, 

ʟʘʚʠʩʷʪ ʙʦʣʴʰʠʝ ʨʘʩʭʦʜʳ ʦʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʧʨʦʯʠʭ ʧʦʪʝʨʴ ʧʨʠ ʩʪʦʷʥʢʘʭ ʧʦʝʟʜʦʚ ʥʘ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʪʘʥʮʠʷʭ. ɺʦʧʨʦʩ ʚʳʙʦʨʘ ʧʦʨʷʜʢʘ ʦʪʧʨʘʚʣʝʥʠʷ ʧʦʝʟʜʦʚ ʧʦʜʥʠʤʘʣʩʷ ʠ 

ʨʘʥʝʝ [5], ʦʜʥʘʢʦ ʙʳʣ ʩʚʷʟʘʥ ʩʢʦʨʝʝ ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʵʥʝʨʛʦʟʘʪʨʘʪ ʚʦ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ 

ʧʦʝʟʜʦʚ, ʘ ʥʝ ʦʪ ʦʩʪʘʥʦʚʦʢ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʜʥʦʡ ʠʟ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʛʨʘʬʠʢʘ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ - 

ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʜʘʣʴʥʝʡʰʝʝ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ 

ʥʠʪʦʢ. ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʦʝʟʜʦʚ ʧʨʝʜʧʦʯʪʝʥʠʝ ʙʫʜʝʪ ʦʪʜʘʚʘʪʴʩʷ ʚʘʨʠʘʥʪʫ ʩ 

ʥʘʠʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ. ʅʘ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʵʬʬʝʢʪʠʚʥʳʝ ʥʠʪʢʠ ʧʦʝʟʜʘ ʦʪʧʨʘʚʣʷʪʴʩʷ ʥʝ 

ʙʫʜʫʪ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʘʤʦ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʠʩʢʘ ʵʥʝʨʛʦʦʧʪʠʤʘʣʴʥʦʛʦ ʛʨʘʬʠʢʘ ʥʝ 

ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʜʣʷ ʥʘʫʢʠ [6, 7], ʦʜʥʘʢʦ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ, ʢʨʦʤʝ ʦʙʦʙʱʝʥʠʷ ʥʘʢʦʧʠʚʰʝʛʦʩʷ 

ʦʧʳʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʦʪʦʚʘʷ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦ ʨʝʰʝʥʠʶ ʩʪʦʷʱʝʡ ʟʘʜʘʯʠ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʜʦʙʠʪʴʩʷ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʘʣʦʞʝʥʥʳʭ ʛʨʘʬʠʢʦʤ ʜʚʠʞʝʥʠʷ ʥʠʪʦʢ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʘʩʪʢʘ ʚ ʧʨʦʮʝʩʩʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʜʚʝ ʟʘʜʘʯʠ. 

1. ʆʧʨʝʜʝʣʠʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʠʪʢʠ (ʠʩʭʦʜʷ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʥʘ 

ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʨʘʟʤʝʨʦʚ ʧʦʜʚʦʜʘ ʧʦʝʟʜʦʚ). 

2. ʅʘʡʪʠ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʝʟʜʦʚ ʤʝʞʜʫ ʥʠʪʦʢ 

ʛʨʘʬʠʢʘ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʝʨʚʦʡ ʟʘʜʘʯʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʜʚʫʭ ʛʨʫʧʧ 

ʨʘʩʭʦʜʦʚ. ɸ ʠʤʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦ ʩʨʘʚʥʠʪʴ ʨʘʩʭʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʥʠʪʢʠ ʩ ʨʘʩʭʦʜʘʤʠ, ʦʙʨʘʟʫʶʱʠʤʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʝ ʩʥʷʪʠʷ. 

ɼʦʩʪʠʞʝʥʠʝ ʫʩʧʝʭʘ ʚʦ ʚʪʦʨʦʡ ʠʟ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯʘ ʣʝʞʠʪ, ʚʦ-ʧʝʨʚʳʭ, ʚ ʨʘʩʯʝʪʝ 

ʠ ʧʦʩʣʝʜʫʶʱʝʤ ʘʥʘʣʠʟʝ ʟʘʪʨʘʪ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʥʠʪʢʠ ʢʘʞʜʳʤ ʠʟ 

ʚʦʟʤʦʞʥʳʭ ʧʦʝʟʜʦʚ çʧʨʝʪʝʥʜʝʥʪʦʚè. ɺʦ-ʚʪʦʨʳʭ, ʩʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ 

ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʨʘʩʭʦʜʘʤʠ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʦʙʦʟʥʘʯʝʥʥʳʭ ʠʜʝʡ ʩʦʧʨʷʞʝʥʘ ʩ ʙʦʣʴʰʠʤ 

ʦʙʲʸʤʦʤ ʨʘʩʯʝʪʦʚ, ʧʨʦʠʟʚʝʩʪʠ ʢʦʪʦʨʳʝ ʩʠʣʘʤʠ ʜʝʞʫʨʥʦ-ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ, 

ʟʘʥʠʤʘʶʱʝʛʦʩʷ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʧʦʝʟʜʥʦʡ ʨʘʙʦʪʳ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʷʚʣʷʝʪʩʷ 

ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ. ʇʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʦʝʟʜʦʚ ʥʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʪʦʯʥʦʡ 

ʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ. 

ɼʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʜʚʘ ʵʪʘʧʘ: 

1. ʀʩʢʣʶʯʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʥʠʪʦʢ ʩʦ ʩʪʦʷʥʢʘʤʠ ʥʘ ʫʯʘʩʪʢʝ (ʩ 

ʙʝʟʫʩʣʦʚʥʳʤ ʫʯʝʪʦʤ ʪʝʢʫʱʝʡ ʧʦʝʟʜʥʦʡ ʦʙʩʪʘʥʦʚʢʠ). 

2. ʇʣʘʥʠʨʦʚʘʥʠʝ ʦʪʧʨʘʚʣʝʥʠʷ ʧʦʝʟʜʦʚ ʥʘ ʥʠʪʢʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʤʘʩʩʳ ʧʦʝʟʜʘ ʦʙʝʩʧʝʯʠʚʘʷ ʥʘʠʙʦʣʴʰʫʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ï ʥʘ ʥʠʪʢʠ ʩʦ ʩʪʦʷʥʢʘʤʠ 

ʥʘʟʥʘʯʘʪʴ ʧʦʝʟʜʘ ʩ ʥʘʠʤʝʥʴʰʝʡ ʤʘʩʩʦʡ. 

ʈʝʘʣʠʟʘʮʠʷ ʦʧʠʩʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʧʠʨʘʷʩʴ ʥʘ ʠʟʣʦʞʝʥʥʫʶ ʥʠʞʝ 

ʤʝʪʦʜʠʢʫ. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʝʨʚʦʡ ʩʚʦʙʦʜʥʦʡ ʥʠʪʢʠ ʛʨʘʬʠʢʘ. ʆʧʨʝʜʝʣʷʝʪʩʷ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʩʘʤʦʛʦ ʣʝʛʢʦʛʦ ʠʟ ʧʦʝʟʜʦʚ ʧʨʝʪʝʥʜʝʥʪʦʚ ï 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ: 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 
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 ˝̐ ̑̏̍ ˝̓ ̆ȟ̖                                                             (1) 
 

ʛʜʝ ˝̐ ̑̏ï̍ ʨʘʩʭʦʜʳ ʥʘ ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʪʦʷʥʢʘʤʠ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʪʘʥʮʠʷʭ 

ʫʯʘʩʪʢʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʡ ʥʠʪʢʠ; 

 ˝̓ ̖̆ ï ʨʘʩʭʦʜʳ ʥʘ ʩʚʷʟʘʥʥʳʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʪʦʷʥʢʠ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ ʧʨʠ 

ʩʥʷʪʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʥʠʪʢʠ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʳʭ ʨʘʩʭʦʜʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʜʚʝ ʛʨʫʧʧʳ ʦʩʥʦʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ.  

1. ʈʘʩʭʦʜʳ ʥʘ ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʪʦʷʥʢʘʤʠ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʪʘʥʮʠʷʭ ʫʯʘʩʪʢʘ ˝̐ ̑̏̍, 

ʩʦʩʪʦʷʪ ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʣʝʜʫʶʱʠʭ ʨʘʩʭʦʜʦʚ: 

- ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʣʦʢʦʤʦʪʠʚʥʦʡ ʙʨʠʛʘʜʳ ʚʦ ʚʨʝʤʷ ʩʪʦʷʥʦʢ ˝̌ ;̂ 

- ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʛʦʥ ʟʘʤʝʜʣʝʥʠʝ (ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ) ˝̑ ;̈  

- ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʛʦʥ ʟʘʤʝʜʣʝʥʠʝ (ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʟʥʦʩ ʭʦʜʦʚʳʭ ʯʘʩʪʝʡ 

ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ) ˝̉; 

- ʟʘʪʨʘʪʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʦʢʦʤʦʪʠʚʘ, ʚʘʛʦʥʦʚ ˝̌ ;̃ 

- ʟʘʪʨʘʪʳ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚʦ ʚʨʝʤʷ ʦʩʪʘʥʦʚʢʠ ˝̞. 

2. ʈʘʩʭʦʜʳ ʥʘ ʩʚʷʟʘʥʥʳʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʪʦʷʥʢʠ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ ʚ 

ʦʞʠʜʘʥʠʠ ʧʨʷʤʦʡ ʥʠʪʢʠ ˝̓ ̆,̖ ʩʦʩʪʦʷʪ ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʣʝʜʫʶʱʠʭ ʨʘʩʭʦʜʦʚ: 

- ʟʘʪʨʘʪʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʦʢʦʤʦʪʠʚʘ, ʚʘʛʦʥʦʚ (ʥʘ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʧʦʝʟʜʘ) ˝̌ ;̃ 

- ʟʘʪʨʘʪʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʦʢʦʤʦʪʠʚʘ, ʚʘʛʦʥʦʚ ʜʨʫʛʠʭ ʧʦʝʟʜʦʚ, ʧʨʦʩʪʘʠʚʘʶʱʠʭ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʜʚʠʛʘ ʥʠʪʦʢ В˝̌ ;̃  

- ʟʘʪʨʘʪʳ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚʦ ʚʨʝʤʷ ʩʪʦʷʥʢʠ ˝̞ (ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ). 

ʇʨʠ ʥʝʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ ʥʠʪʢʘ ʩʥʠʤʘʝʪʩʷ, ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʥʠʪʢʘ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜʙʦʨ ʧʦʝʟʜʘ ʜʣʷ ʥʠʪʢʠ, ʯʪʦ ʧʦ ʩʫʪʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʩ ʪʘʢʠʤ ʧʦʨʷʜʢʦʤ ʦʪʧʨʘʚʣʝʥʠʷ ʧʦʝʟʜʦʚ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʜʦʩʪʠʛʘʶʪʩʷ ʥʘʠʤʝʥʴʰʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ.  

ʏʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʦʨʷʜʢʘ ʦʪʧʨʘʚʣʝʥʠʷ ʧʦʝʟʜʦʚ (N) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

 ὔ ὭϽὭ ρϽὭ ςϽȣϽὭ Ὦ ρ Ͻὴ ὲ ρȦȠ       (2) 

 

ʛʜʝ Ὥ ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʝʟʜʦʚ ʧʨʝʪʝʥʜʝʥʪʦʚ ʥʘ 1-ʫʶ, 2-ʫʶ, j-ʫʶ ʥʠʪʢʫ, ʧʨʠ ʵʪʦʤ 

ʚʩʝʛʜʘ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ Ὥ Ὥ ; 

j ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʥʠʪʢʠ ʥʘʯʠʥʘʷ ʩ ʧʣʘʥʠʨʫʝʤʦʡ, ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ ʦʪ 1 ʜʦ 

(n-1); 

n ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʝʟʜʦʚ ʧʨʝʪʝʥʜʝʥʪʦʚ ʥʘ ʧʣʘʥʠʨʫʝʤʫʶ ʥʠʪʢʫ; 

p ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʝʟʜʦʚ ʧʨʝʪʝʥʜʝʥʪʦʚ ʥʘ n ʧʝʨʚʳʭ ʥʠʪʦʢ, ʥʘʯʠʥʘʷ ʩ ʧʣʘʥʠʨʫʝʤʦʡ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ὖ̞ ʧʦ ʬʦʨʤʫʣʝ: 
 

 ὖ̞ В ὖ̐ ̑̏Ȣ̍Ƞ                                                (3) 
 

ʛʜʝ ὖ̐ ̑̏Ȣ̍ ï ʨʘʩʭʦʜʳ ʚʳʟʳʚʘʝʤʳʝ ʩʪʦʷʥʢʘʤʠ ʧʦʝʟʜʦʚ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʪʘʥʮʠʷʭ 

ʫʯʘʩʪʢʘ ʜʣʷ ʥʠʪʢʠ ʛʨʘʬʠʢʘ ʧʨʠ ʢʘʢʦʤ-ʪʦ ʚʳʙʨʘʥʥʦʤ ʧʦʝʟʜʝ; 

 ὰ ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʥʠʪʢʠ ʥʘʯʠʥʘʷ ʩ ʧʣʘʥʠʨʫʝʤʦʡ; 

ɺʳʙʨʘʚ ʚʘʨʠʘʥʪ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʨʘʩʭʦʜʘʤʠ ʥʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ ʥʠʪʢʫ ʧʣʘʥʠʨʫʝʪʩʷ ʧʦʝʟʜ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʘʥʥʦʤʫ ʚʘʨʠʘʥʪʫ, ʧʦʣʝ 

ʯʝʛʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʥʠʪʢʘ ʠ ʮʠʢʣ ʥʘʯʠʥʘʝʪʩʷ ʟʘʥʦʚʦ. 

ʅʘ ʧʨʠʤʝʨʝ ʦʜʥʦʛʦ ʠʟ ʛʨʫʟʦʥʘʧʨʷʞʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʚʢʣʶʯʘʶʱʝʛʦ 3 ʪʝʭʥʠʯʝʩʢʠʝ 

ʩʪʘʥʮʠʠ ʙʳʣ ʚʳʧʦʣʥʝʥ ʨʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ.  ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ ʠʟʣʦʞʝʥʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ, ʦʧʨʝʜʝʣʝʥʠʝ, ʧʦʩʣʝʜʫʶʱʝʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʠ ʩʥʷʪʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʥʝʵʬʬʝʢʪʠʚʥʳʭ ʥʠʪʦʢ ʥʘ ʧʨʦʪʷʞʝʥʠʝ ʨʘʩʯʝʪʥʳʭ ʩʫʪʦʢ. ʇʦʩʣʝ ʯʝʛʦ ʚʳʧʦʣʥʝʥʦ 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 

164 

 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʝʟʜʦʚ ʤʝʞʜʫ ʥʠʪʢʘʤʠ, ʩʦʛʣʘʩʥʦ ʪʝʭʥʦʣʦʛʠʠ, ʩ ʫʯʝʪʦʤ ʠʭ ʚʝʩʦʚʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʇʨʦʠʟʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʧʨʠ ʦʩʪʘʥʦʚʢʘʭ ʥʘ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʪʘʥʮʠʷʭ ʫʯʘʩʪʢʘ ʠʩʧʦʣʥʝʥʥʦʛʦ ʛʨʘʬʠʢʘ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʠ ʚʘʨʠʘʥʪʘ, 

ʩʦʩʪʘʚʣʝʥʥʦʛʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʟʣʦʞʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʩʪʘʣʦ ʩʥʠʞʝʥʠʝ 

ʨʘʩʭʦʜʦʚ ʦʪ ʦʩʪʘʥʦʚʦʢ ʧʦʝʟʜʦʚ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʪʘʥʮʠʷʭ ʥʘ 20%. 
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ʂ ɺʆʇʈʆʉʋ ʌʆʈʄʀʈʆɺɸʅʀʗ ʆʇʊʀʄɸʃʔʅʆʁ ʄɸʈʐʈʋʊʅʆʁ ʉɽʊʀ 

ʇɸʉʉɸɾʀʈʉʂʀʍ ʇɽʈɽɺʆɿʆʂ ɺ ɼɸʃʔʅɽʄ ʉʆʆɹʑɽʅʀʀ 

 

ɸʥʥʦʪʘʮʠʷ. ʀʟʣʦʞʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ɸʆ 

çʌʇʂè ʚ ʦʙʣʘʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʧʘʩʩʘʞʠʨʦʚ; ʩʪʘʚʠʪʩʷ ʟʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ ʤʘʨʰʨʫʪʥʦʡ ʩʝʪʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʦʜʝʣʠ ʩʤʝʰʘʥʥʳʭ (ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ) ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ. 

ɸשʜʘʪʧʘ. ɾʦʣʘʫʰʳʣʘʨסʘ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʘʷʩʳʥʜʘסʳ ɸʆ ç ʌʇʂè ʥʝʛʽʟʛʽ ʪʘʣʘʧʪʘʨʳ 

ʤʝʥ ʙʘסʳʪʪʘʨʳ ʢᴇʨʩʝʪʽʣʛʝʥ: ʙʘסʳʪ ʞʝʣʽʩʽʥʽש ʦשʪʘʡʣʘʥʣʳʨʫ ʤᴅʩʝʣʝʩʽ ʞᴅʥʝ ʞʦʣʘʫʰʳʣʘʨʜʳש 

ʘʨʘʣʘʩ ʪʘʩʳʤʘʣʳʥʳש ʢᴇʣʽʢʪʽʢ ʤʦʜʝʣʽʥ ץʘʣʳʧʪʘʩʪʳʨʫʳ ץʘʨʘʩʪʳʨʳʣסʘʥ.  

Abstract. This article contains the main principles and activity directions of the JSC 

çFederal Passenger Company (FPC)è, in the area of passenger service through the customer-

oriented technology formation; and the task of optimization of a route network  and transport 

model formation, based on mixed (combined) passenger transportations. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ, ʤʘʨʰʨʫʪʥʘʷ ʩʝʪʴ, ʩʤʝʰʘʥʥʳʝ 

(ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ) ʧʝʨʝʚʦʟʢʠ, ʠʥʪʝʛʨʘʮʠʷ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʜʘʣʴʥʝʝ ʩʦʦʙʱʝʥʠʝ, 

ʦʧʝʨʘʪʠʚʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʤʦʜʝʣʴ. 
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ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ:  ʞʦʣʘʫʰʳ ʪʘʩʳʤʘʣʜʘʫ, ʙʘסʳʪ ʞʝʣʽʩʽ, ʘʨʘʣʘʩ ʪʘʩʳʤʘʣ, ʢᴇʣʽʢ 

ʪװʨʣʝʨʽʥʽש ʠʥʪʝʛʨʘʮʠʷʩʳ, ʘʣʳʩ ʭʘʙʘʨʣʘʤʘ, ʦʧʝʨʘʪʠʚʪʽ ʥײʩץʘʫ,  ʢʣʠʝʥʪʢʝ ʙʘסʜʘʨʣʘʥʫ, 

ʢᴇʣʽʢʪʽʢ ʤʦʜʝʣʴ. 

Keywords: passenger traffic, route network , the mixed (combined) transportations, 

transport means integration, distant-rote transportations, quick management, customer-oriental 

service, transport model. 

 

ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʘʩʩʘʞʠʨʩʢʠʤʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤʠ ʧʝʨʝʚʦʟʢʘʤʠ ʚ 

ʜʘʣʴʥʝʤ ʩʦʦʙʱʝʥʠʠ ʷʚʣʷʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʤ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʤ ʥʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʆɸʆ çʈɾɼè. ɼʘʥʥʳʡ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʜʦʣʞʝʥ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʜʚʫʭ 

ʘʩʧʝʢʪʘʭ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ çʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭè ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʩʥʠʞʝʥʠʝ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʩʪʦʠʤʦʩʪʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ. ɺʦ-ʚʪʦʨʳʭ, ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʧʘʩʩʘʞʠʨʩʢʠʤʠ ʧʝʨʝʚʦʟʢʘʤʠ, ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ, ʠʩʭʦʜʷ ʠʟ ʵʪʦʛʦ,  ʫʚʝʣʠʯʝʥʠʷ 

ʦʙʲʝʤʦʚ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ. 

ʊʨʘʥʩʧʦʨʪʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʦʙʲʝʜʠʥʷʶʪ ʚʩʝ ʨʘʡʦʥʳ ʩʪʨʘʥʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʝʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ, ʝʜʠʥʩʪʚʘ ʝʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ʆʥʠ ʩʚʷʟʳʚʘʶʪ ʩʪʨʘʥʫ ʩ ʤʠʨʦʚʳʤ ʩʦʦʙʱʝʩʪʚʦʤ, ʷʚʣʷʷʩʴ ʤʘʪʝʨʠʘʣʴʥʦʡ 

ʦʩʥʦʚʦʡ ʦʙʝʩʧʝʯʝʥʠʷ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʈʦʩʩʠʠ ʠ ʝʝ ʠʥʪʝʛʨʘʮʠʠ ʚ ʛʣʦʙʘʣʴʥʫʶ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ. 

ʆʙʲʸʤʳ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʪʨʝʙʫʶʪ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʧʦʜʭʦʜʘ ʢ ʧʨʦʮʝʩʩʫ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʥʪʨʦʣʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʕʬʬʝʢʪʠʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʆɸʆ çʌʝʜʝʨʘʣʴʥʘʷ ʧʘʩʩʘʞʠʨʩʢʘʷ ʢʦʤʧʘʥʠʷè (ʜʘʣʝʝ 

çʌʇʂè) - ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʬʘʢʪʦʨʦʚ ʫʩʧʝʭʘ ʨʝʬʦʨʤʳ ʧʘʩʩʘʞʠʨʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʜʘʣʴʥʝʛʦ ʩʣʝʜʦʚʘʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʳʥʢʘ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʆɸʆ çʌʇʂè ʢʘʢ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʘʩʩʘʞʠʨʩʢʦʡ ʢʦʤʧʘʥʠʠ, ʩʧʦʩʦʙʥʦʡ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ 

ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʝʨʝʚʦʟʦʢ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʦʚʳʰʝʥʠʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʢʦʤʤʝʨʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʤʘʢʩʠʤʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʆɸʆ çʈɾɼè ʚ ʩʬʝʨʝ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʨʘʩʭʦʜʦʚ ʧʦ ʦʧʣʘʪʝ ʆɸʆ çʈɾɼè ʫʩʣʫʛ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʆɸʆ çʌʇʂè ð ʙʝʟʫʩʣʦʚʥʳʡ ʣʠʜʝʨ ʥʘ ʨʳʥʢʝ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʫʩʣʫʛ  

ʧʦ ʧʝʨʝʚʦʟʢʝ ʧʘʩʩʘʞʠʨʦʚ ʚ ʜʘʣʴʥʝʤ ʩʦʦʙʱʝʥʠʠ. ɺ ʦʙʱʝʤ ʧʘʩʩʘʞʠʨʦʦʙʦʨʦʪʝ ʚʩʝʭ 

ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʜʘʣʴʥʝʛʦ ʩʣʝʜʦʚʘʥʠʷ ʚʦ ʚʥʫʪʨʠʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʦʦʙʱʝʥʠʠ ʜʦʣʷ ʆɸʆ 

çʌʇʂè ʩʦʩʪʘʚʣʷʝʪ 58,3 %. ʆɸʆ çʌʇʂè ʚʳʧʦʣʥʷʝʪ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʘʩʩʘʞʠʨʩʢʠʝ 

ʧʝʨʝʚʦʟʢʠ ʚ ʜʘʣʴʥʝʤ ʩʦʦʙʱʝʥʠʠ ʧʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʆɸʆ çʈɾɼè ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʦʢʦʣʦ 

86 ʪʳʩ. ʢʤ, ʦʭʚʘʪʳʚʘʝʪ 75 ʠʟ 83 ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩ ʥʘʩʝʣʝʥʠʝʤ 140 ʤʣʥ. 

ʯʝʣʦʚʝʢ, ʠʣʠ  

98 % ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ. 

ʀʩʭʦʜʷ ʠʟ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ ʥʘ ʨʳʥʢʝ ʧʝʨʝʚʦʟʦʢ ʧʘʩʩʘʞʠʨʦʚ ʚ ʜʘʣʴʥʝʤ ʩʣʝʜʦʚʘʥʠʠ ʚ 

ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʧʦʜ ʨʘʩʪʫʱʠʤ ʢʦʥʢʫʨʝʥʪʥʳʤ ʜʘʚʣʝʥʠʝʤ ʩʦ 

ʩʪʦʨʦʥʳ ʘʚʠʘʢʦʤʧʘʥʠʡ ʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʫʱʝʩʪʚʫʝʪ ʨʠʩʢ ʧʦʪʝʨʠ 

ʩʫʱʝʩʪʚʝʥʥʦʡ ʜʦʣʠ ʨʳʥʢʘ ʜʘʣʴʥʠʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ  ʧʨʦʝʢʪʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆɸʆ 

çʌʇʂè ʷʚʣʷʶʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ ʤʘʨʰʨʫʪʥʦʡ ʩʝʪʠ ʠ ʨʘʟʚʠʪʠʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ, 
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ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝ ʧʝʨʝʜʦʚʳʭ ʥʘʚʳʢʦʚ ʠ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʢʣʶʯʝʚʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʦʙʣʘʩʪʷʭ. 

ʇʦʵʪʦʤʫ ʩʝʛʦʜʥʷ ʦʩʥʦʚʥʘʷ ʩʠʩʪʝʤʘ ʙʘʟʦʚʳʭ ʮʝʥʥʦʩʪʝʡ ʆɸʆ çʌʇʂè ʩʣʝʜʫʶʱʘʷ: 

- ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ; 

- ʧʨʠʦʨʠʪʝʪʥʦʩʪʴ ʫʩʠʣʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

- ʩʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ; ʩʣʝʜʦʚʘʥʠʝ ʪʨʘʜʠʮʠʷʤ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʩʪʘʥʜʘʨʪʦʚ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ; 

- ʩʪʨʝʤʣʝʥʠʝ ʢ ʧʦʚʳʰʝʥʠʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ; ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ.  

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʙʝʟʫʙʳʪʦʯʥʦʩʪʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʚ ʜʘʣʴʥʝʤ ʩʦʦʙʱʝʥʠʠ ʜʣʷ ɸʆ çʌʇʂè ʷʚʣʷʝʪʩʷ 

ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʷʚʣʝʥʠʝ ʩʧʨʦʩʘ ʠ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʥʘ 

ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ 

ʤʘʨʰʨʫʪʥʦʡ ʩʝʪʠ ʩ ʫʯʝʪʦʤ ʜʘʣʴʥʦʩʪʠ ʤʘʨʰʨʫʪʘ, ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʤ ʚʨʝʤʝʥʝʤ ʩʣʝʜʦʚʘʥʠʷ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʪʦʯʢʘʤ ʦʪʧʨʘʚʣʝʥʠʷ ʠ ʧʨʠʙʳʪʠʷ, ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʥʘʩʝʣʝʥʥʦʩʪʠ ʚʘʛʦʥʦʚ ʠ ʚʤʝʩʪʠʤʦʩʪʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʦʩʪʘʚʦʚ, ʫʚʝʣʠʯʝʥʠʠ ʜʦʭʦʜʥʦʩʪʠ. 

ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʠʡ ʬʠʣʠʘʣ ɸʆ çʌʇʂè ʦʙʩʣʫʞʠʚʘʝʪ 40 ʧʘʨ ʧʦʝʟʜʦʚ: 21 ʩʢʦʨʳʡ, 17 

ʧʘʩʩʘʞʠʨʩʢʠʭ ʠ ʜʚʘ ʧʦʯʪʦʚʦ-ʙʘʛʘʞʥʳʭ, ʩʨʝʜʠ ʥʠʭ ʰʝʩʪʴ ʬʠʨʤʝʥʥʳʭ, ʜʚʘ ʜʝʪʩʢʠʭ, ʜʚʘ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʦʜʠʥ ʫʩʢʦʨʝʥʥʳʡ ʵʣʝʢʪʨʦʧʦʝʟʜ. ʇʦʜʨʘʟʜʝʣʝʥʠʷ ʬʠʣʠʘʣʘ  ʨʘʩʧʦʣʦʞʝʥʳ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʷʪʠ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: ʊʦʤʩʢʦʡ, ʂʝʤʝʨʦʚʩʢʦʡ, 

ʅʦʚʦʩʠʙʠʨʩʢʦʡ, ʆʤʩʢʦʡ ʦʙʣʘʩʪʷʭ ʠ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ. 

ɸʥʘʣʠʟ ʦʪʧʨʘʚʣʝʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢ ʠʤʝʝʪ 

ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ ʚ ʋʨʘʣʴʩʢʠʡ, ʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ, ʂʨʘʩʥʦʷʨʩʢʠʡ ʠ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʠʡ 

ʨʝʛʠʦʥʳ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 31,24 % ʚ ʜʘʣʴʥʝʤ ʩʦʦʙʱʝʥʠʠ, ʘ ʪʘʢʞʝ 54,3 %  - ʧʘʩʩʘʞʠʨʦʧʦʪʦʢ 

ʚ ʤʝʩʪʥʦʤ ʩʦʦʙʱʝʥʠʠ, ʪ.ʝ. ʚ ʧʨʝʜʝʣʘʭ ʜʦʨʦʛʠ (ʩʤ. ʨʠʩʫʥʦʢ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʲʝʤʳ ʦʪʧʨʘʚʣʝʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʧʦ ʞʝʣʝʟʥʳʤ 

ʜʦʨʦʛʘʤ ʠ ʥʘʧʨʘʚʣʝʥʠʷʤ ʩʝʪʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʟʦʥʝ ʥʘʠʙʦʣʴʰʝʡ ʢʦʥʢʫʨʝʥʪʥʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʚ ʨʘʜʠʫʩʝ 1500 ʢʤ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʛʠʦʥʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ 

ʥʝʚʦʟʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʦʪʨʳʚʝ ʦʪ ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʩ ʜʨʫʛʠʤʠ ʨʝʛʫʣʷʨʥʳʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ, ʘ ʪʘʢʞʝ  ʧʦʝʟʜʢʘʤʠ, 

ʩʦʚʝʨʰʘʝʤʳʤʠ ʥʘ ʣʠʯʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. ʉʣʝʜʦʚʘʥʠʝ ʧʘʩʩʘʞʠʨʦʚ ʚ ʩʤʝʰʘʥʥʦʤ ʩʦʦʙʱʝʥʠʠ 

ʟʥʘʯʠʪʝʣʴʥʦ (ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ, ʧʨʠʤʝʨʥʦ, ʥʘ 2/3 ʦʙʱʠʭ ʦʙʲʸʤʦʚ 

ʧʝʨʝʚʦʟʦʢ), ʥʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦ ʩʫʱʝʩʪʚʫ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ.[1, ʩ.366] 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʚ ʩʤʝʰʘʥʥʦʤ 

(ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ) ʩʦʦʙʱʝʥʠʠ ʩ ʫʯʘʩʪʠʝʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʜʦʣʞʥʦ 

ʨʘʟʚʠʚʘʪʴʩʷ ʧʦ ʜʚʫʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

 

 
ʈʠʩʫʥʦʢ ï ɼʦʣʷ ʦʪʧʨʘʚʣʝʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʩ ʧʦʣʠʛʦʥʘ ɿʉɾɼ ʧʦ ʞʝʣʝʟʥʳʤ ʜʦʨʦʛʘʤ ʩʝʪʠ 
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-  ʨʘʟʨʘʙʦʪʢʘ ʦʙʱʠʭ ʠʣʠ ʝʜʠʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʝʨʚʠʩʦʚ ʩ 

ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʠʟʜʝʨʞʝʢ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ, ʠʩʭʦʜʷ ʠʟ ʵʪʦʛʦ,  ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ; 

-  ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʝʨʩʦʥʘʣʠʟʘʮʠʶ ʤʘʩʩʦʚʳʭ ʫʩʣʫʛ ʧʨʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ 

ʧʦʚʳʰʝʥʠʝ ʜʦʭʦʜʦʚ ʧʝʨʝʚʦʟʯʠʢʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʩʤʝʰʘʥʥʦʛʦ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ 

ʦʙʫʩʣʦʚʣʝʥʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʠʟʤʝʥʝʥʠʝʤ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʢ  ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʚʩʣʝʜʩʪʚʠʝ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ. ʇʝʨʝʭʦʜ ʢ ʨʳʥʦʯʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʥʘ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ  ʥʝ ʜʘʣ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʦʱʫʪʠʤʳʭ  

ʨʝʟʫʣʴʪʘʪʦʚ. ɺʝʜʴ, ʧʦ ʩʫʪʠ, ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʧʝʨʝʚʦʟʯʠʢ, ɸʆ çʌʇʂè, ʥʦ ʧʨʠ ʵʪʦʤ 

ʩʬʦʨʤʠʨʦʚʘʥ ʧʨʝʮʝʜʝʥʪ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʚ ʩʬʝʨʝ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʨʠʚʣʝʯʝʥʠʷ ʥʦʚʳʭ ʫʯʘʩʪʥʠʢʦʚ.  ʇʦʤʠʤʦ ʵʪʦʛʦ, ʨʘʟʚʠʪʠʝ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʩʪʨʘʥʳ ʧʨʠʚʝʣʦ ʢ ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʩ ʜʨʫʛʠʤʠ  ʚʠʜʘʤʠ 

ʪʨʘʥʩʧʦʨʪʘ. 

ɸʥʘʣʠʟ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ  ʚ ʦʙʣʘʩʪʠ ʦʩʚʦʝʥʠʷ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʦʚ ʠ ʩʦʩʪʘʚʣʝʥʠʷ 

ʧʣʘʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʠ ʠʤʝʶʪ ʦʜʠʥ ʩʫʱʝʩʪʚʝʥʥʳʡ 

ʥʝʜʦʩʪʘʪʦʢ  - ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʛʫʩʪʦʪʳ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʧʦ 

ʫʯʘʩʪʢʘʤ ʩʝʪʠ. ʕʪʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʨʝʜʝʣʠʪʴ, ʧʦʝʟʜʘʤʠ ʢʘʢʠʭ 

ʥʘʟʥʘʯʝʥʠʡ ʦʩʚʘʠʚʘʶʪʩʷ ʪʝ ʠʣʠ ʠʥʳʝ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ,  ʘ ʪʘʢʞʝ  

ʚʝʨʦʷʪʥʦʩʪʴ ʦʩʚʦʝʥʠʷ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʧʦʝʟʜʘʤʠ 

ʨʘʟʥʳʭ ʥʘʟʥʘʯʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʘʨʰʨʫʪʥʦʡ ʩʝʪʠ ʠ ʨʘʩʧʠʩʘʥʠʷ 

ʜʚʠʞʝʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʪʝʢʫʱʠʝ ʠ  ʧʨʦʛʥʦʟʥʳʝ 

ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʦʚ, ʯʪʦ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ: 

- ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʢʘʨʪʠʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ; 

- ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʦʩʚʦʝʥʠʷ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ ʧʦʝʟʜʘʤʠ 

ʨʘʟʣʠʯʥʳʭ ʥʘʟʥʘʯʝʥʠʡ; 

- ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʨʘʩʯʝʪʘ ʧʣʘʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʦʚ ʥʘ ʩʝʪʝʚʦʤ 

ʫʨʦʚʥʝ ʧʫʪʝʤ ʜʝʣʝʥʠʷ ʝʝ ʥʘ ʨʷʜ ʟʘʜʘʯ ʧʦʣʠʛʦʥʥʦʛʦ ʠʣʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. 

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʤʘʨʰʨʫʪʥʦʡ ʩʝʪʠ  ʚ 

ʜʘʣʴʥʝʤ ʩʦʦʙʱʝʥʠʠ ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʦʜʝʣʠ ʨʝʛʠʦʥʘ  ʩ 

ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʩʝʪʠ ʠ ʦʩʥʦʚʥʳʤ ʧʘʩʩʘʞʠʨʦʦʙʨʘʟʫʶʱʠʤ ʩʪʘʥʮʠʷʤ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ PTV 

Visum,  

ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʘʥʩʧʦʨʪʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, 

ʦʙʣʘʜʘʶʱʫʶ ʩʣʝʜʫʶʱʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ [2]:   

- ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʘ ʫʨʦʚʥʝ 

ʨʝʛʠʦʥʘ;  

- ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʚ 

ʨʝʛʠʦʥʝ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʝʪʘʣʠʟʘʮʠʠ;  

- ʚʢʣʶʯʝʥʠʝ ʚ ʤʦʜʝʣʴ ʚʩʝʡ ʩʝʪʠ ʞʝʣʝʟʥʳʭ, ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠ ʩʝʪʠ ʤʘʨʰʨʫʪʦʚ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ;  

- ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʧʦʪʦʢʦʚ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʠʭ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʟʘʜʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ ʦʧʪʠʤʠʟʘʮʠʠ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʦʚ ʚ ʜʘʣʴʥʝʤ ʩʦʦʙʱʝʥʠʠ  ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʪʴ ʧʝʨʝʤʝʱʝʥʠʝ 

ʧʘʩʩʘʞʠʨʦʚ. ʇʨʝʜʣʘʛʘʝʤʳʝ ʨʝʰʝʥʠʷ ʧʦʟʚʦʣʷʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʴ ʧʦʪʦʢʠ ʧʘʩʩʘʞʠʨʦʚ 

ʤʝʞʜʫ ʧʫʥʢʪʘʤʠ ʥʘʟʥʘʯʝʥʠʷʤʠ ʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ, ʨʘʟʛʨʫʟʠʪʴ ʪʨʘʥʟʠʪʥʳʝ ʧʫʥʢʪʳ. ʕʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʝʨʝʚʦʟʦʢ ʥʘ ʨʘʟʚʝʨʥʫʪʳʭ ʧʦʣʠʛʦʥʘʭ, ʛʜʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 
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ʢʨʫʧʥʳʝ ʛʦʨʦʜʘ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʮʝʥʪʨʳ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʫʟʣʳ, ʠʤʝʝʪ ʤʝʩʪʦ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʧʦʪʦʢ ʪʨʘʥʟʠʪʥʳʭ ʧʘʩʩʘʞʠʨʦʚ. ʂʨʦʤʝ ʵʪʦʛʦ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ  ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʦʚ ʚ  

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʳʭ ʫʟʣʘʭ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʠʪ ʠʟʤʝʥʠʪʴ ʚʠʜ 

ʪʨʘʥʩʧʦʨʪʘ ʠʣʠ ʚʳʧʦʣʥʠʪʴ ʧʝʨʝʩʘʜʢʫ ʥʘ ʜʨʫʛʦʡ ʧʦʝʟʜ, ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʩʠʪʴ 

ʢʘʯʝʩʪʚʦ ʧʝʨʝʚʦʟʦʢ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʧʦʚʳʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʚʦʟʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʩʦʟʜʘʩʪ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʧʦʝʟʜʢʠ ʜʣʷ ʧʘʩʩʘʞʠʨʦʚ. 
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ʄɽʉʊʅʓɽ ʉʍɽʄʅʓɽ ʈɽʐɽʅʀʗ ʉʇɽʎʀɸʃʀɿʀʈʆɺɸʅʅʓʍ ɻʈʋɿʆɺʓʍ 

ʉʊɸʅʎʀʁ ɼʆʅɽʎʂʆʁ ɾɽʃɽɿʅʆʁ ɼʆʈʆɻʀ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʛʨʫʟʦʚʳʤ ʩʪʘʥʮʠʷʤ ɼʦʥʝʮʢʦʡ 

ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʩʭʝʤʳ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʛʨʫʟʦʚʳʭ ʩʪʘʥʮʠʡ. 

ʉʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʤʝʩʪʥʳʭ ʩʭʝʤʥʳʭ ʨʝʰʝʥʠʡ ʛʨʫʟʦʚʳʭ ʩʪʘʥʮʠʡ. 

ɸbstract. The article is devoted to specialized freight stations of Donetsk railway. The 

schemes of specialized freight stations are shown in this article. Conclusions about the 

peculiarities of the local circuit of freight stations decisions were made. 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘ ɼʦʥʝʮʢ ʪʝʤʽʨ ʞʦʣ ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ʞװʢ ʩʪʘʥʮʠʷʣʘʨʳʥʘ 

ʘʨʥʘʣסʘʥ. ʄʘץʘʣʘʜʘ ʘʨʥʘʡʳ ʞװʢ ʩʪʘʥʮʠʷʣʘʨʳʥʳש ʩײʣʙʘʣʘʨʳ ʢʝʣʪʽʨʽʣʛʝʥ. ɾʝʨʛʽʣʽʢʪʽ ʞװʢ 

ʩʪʘʥʮʠʷʣʘʨʳʥʳש ʩʳʟʙʘʣʳץ ʰʝʰʽʤʜʝʨʽʥʽש ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʪʫʨʘʣʳ ʪײʞʳʨʳʤʜʘʨ ʞʘʩʘʣʜʳ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ʞװʢ ʩʪʘʥʮʠʷʩʳ, ʩʪʘʥʮʠʷ ʩʭʝʤʘʩʳ, ʞʝʨʛʽʣʽʢʪʽ 

ʞʘסʜʘʡ, ʢʽʨʤʝ ʞʦʣʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʛʨʫʟʦʚʘʷ ʩʪʘʥʮʠʷ, ʩʭʝʤʘ ʩʪʘʥʮʠʠ, ʤʝʩʪʥʳʝ 

ʫʩʣʦʚʠʷ, ʧʦʜʲʝʟʜʥʦʡ ʧʫʪʴ. 

Keywords: specialized freight station, station scheme, local conditions, access road. 

 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ɻʨʫʟʦʚʳʝ ʩʪʘʥʮʠʠ ʵʪʦ ʨʘʟʜʝʣʴʥʳʝ ʧʫʥʢʪʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 

ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʧʫʪʝʚʳʭ ʠ ʛʨʫʟʦʚʳʭ ʫʩʪʨʦʡʩʪʚ, ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʩʣʫʞʝʙʥʳʭ ʧʦʤʝʱʝʥʠʡ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʛʨʫʟʦʚʳʭ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʧʨʠʝʤʘ, 

ʨʘʩʬʦʨʤʠʨʦʚʘʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʷ, ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ 

ʦʪʧʨʘʚʣʝʥʠʷ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ. ʆʥʠ ʚʳʧʦʣʥʷʶʪ ʨʘʙʦʪʫ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʤʝʩʪʥʦʛʦ 

ʚʘʛʦʥʦʧʦʪʦʢʘ ʠ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʝ ʦʧʝʨʘʮʠʠ, ʥʘ ʥʠʭ ʥʘʯʠʥʘʝʪʩʷ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ 

ʧʝʨʝʚʦʟʦʯʥʳʡ ʧʨʦʮʝʩʩ. 

ɻʨʫʟʦʚʳʝ ʩʪʘʥʮʠʠ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʩʪʳʢʦʚʳʤʠ ʧʫʥʢʪʘʤʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʪʨʘʥʩʧʦʨʪʘ (ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʩ ʘʚʪʦʤʦʙʠʣʴʥʳʤ, ʚʦʜʥʳʤ, ʧʨʦʤʳʰʣʝʥʥʳʤ, 

ʪʨʫʙʦʧʨʦʚʦʜʥʳʤ) ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʰʠʨʦʢʦʡ ʠ ʫʟʢʦʡ ʢʦʣʝʠ. ʆʥʠ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ, ʘ ʪʘʢʞʝ ʧʦʨʪʘʭ ʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʪʘʥʮʠʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ 

(ʥʝʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ), ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ, ʧʝʨʝʛʨʫʟʦʯʥʳʝ ʠ ʧʦʨʪʦʚʳʝ.  
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ɺ ʧʫʥʢʪʘʭ ʤʘʩʩʦʚʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʦʜʥʦʨʦʜʥʳʭ ʛʨʫʟʦʚ ʧʨʦʝʢʪʠʨʫʶʪ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʛʨʫʟʦʚʳʝ ʩʪʘʥʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʠʪʤʠʯʥʦʩʪʴ ʠ ʧʦʪʦʯʥʦʩʪʴ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʦʚʳʭ ʛʨʫʟʦʚ, ʘ ʪʘʢʞʝ ʫʩʢʦʨʝʥʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘ 

ʩʪʘʥʮʠʠ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʩʦʢʨʘʱʝʥʠʝ 

ʦʙʲʝʤʦʚ ʨʘʙʦʪʳ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʩʪʘʥʮʠʡ ʟʘ ʩʯʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʨʰʨʫʪʥʳʭ ʧʦʝʟʜʦʚ. 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʪʘʥʮʠʠ ʧʨʦʝʢʪʠʨʫʶʪ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʢʦʥʪʝʡʥʝʨʦʚ, ʩʳʧʫʯʠʭ, 

ʟʝʨʥʦʚʳʭ, ʣʝʩʥʳʭ ʛʨʫʟʦʚ, ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠ ʨʘʩʧʦʣʘʛʘʶʪ ʚ ʨʘʡʦʥʘʭ ʟʘʨʦʞʜʝʥʠʷ ʠʣʠ 

ʧʦʛʘʰʝʥʠʷ ʛʨʫʟʦʧʦʪʦʢʦʚ ʠʣʠ ʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʫʟʣʘʭ, ʨʷʜʦʤ ʩ ʙʦʣʴʰʠʤʠ ʛʦʨʦʜʘʤʠ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʚʠʜʦʚ ʨʘʙʦʪ ʥʘ ʛʨʫʟʦʚʳʭ ʩʪʘʥʮʠʷʭ ʩʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ 

ʦʩʥʦʚʥʳʝ ʫʩʪʨʦʡʩʪʚʘ: ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʫʪʠ, ʩʦʨʪʠʨʦʚʦʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʛʨʫʟʦʚʦʡ 

ʨʘʡʦʥ, ʘ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ï ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʵʢʠʧʠʨʦʚʢʠ ʣʦʢʦʤʦʪʠʚʦʚ ʠ ʨʝʤʦʥʪʘ 

ʚʘʛʦʥʦʚ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʟʜʘʥʠʷ, ʧʫʥʢʪʳ ʦʙʤʳʚʢʠ ʠ ʜʝʟʠʥʬʝʢʮʠʠ ʚʘʛʦʥʦʚ, ʘ 

ʪʘʢʞʝ ʜʨʫʛʠʝ ʩʦʦʨʫʞʝʥʠʷ. 

ʇʫʪʝʚʦʝ ʨʘʟʚʠʪʠʝ ʛʨʫʟʦʚʳʭ ʩʪʘʥʮʠʡ ʩʦʩʪʦʠʪ ʠʟ ʧʨʠʝʤʦ-ʦʪʧʨʘʚʦʯʥʳʭ, 

ʩʦʨʪʠʨʦʚʦʯʥʳʭ, ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ, ʚʳʩʪʘʚʦʯʥʳʭ, ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʠ ʭʦʜʦʚʳʭ 

ʧʫʪʝʡ [1 ï 6]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʟʘʜʘʯʠ. ɻʨʫʟʦʚʳʝ ʩʪʘʥʮʠʠ, ʷʚʣʷʷʩʴ ʚʘʞʥʳʤ ʟʚʝʥʦʤ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ 

ʤʝʩʪʥʦʡ ʨʘʙʦʪʳ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʣʠʷʶʪ ʥʘ ʨʘʙʦʪʫ ʫʯʘʩʪʢʦʚ ʠ ʩʚʦʝʚʨʝʤʝʥʥʫʶ 

ʜʦʩʪʘʚʢʫ ʛʨʫʟʦʚ. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʛʨʫʟʦʚʳʭ ʩʪʘʥʮʠʡ, ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ, ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʝʪ ʧʝʨʝʩʤʦʪʨʘ ʪʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪʳ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ, ʢʦʪʦʨʦʝ 

ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʠ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ. 

ʅʘ ɼʦʥʝʮʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ ʛʨʫʟʦʚʳʝ ʦʧʝʨʘʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ 188 ʩʪʘʥʮʠʷʭ 

[7]. ɺ [8] ʙʳʣ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʛʨʫʟʢʠ ʚʥʝʢʣʘʩʩʥʳʭ, 1, 2 ʠ 3 ʢʣʘʩʩʦʚ ʩʪʘʥʮʠʡ 

ɼʦʥʝʮʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʦ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʠʟ ʥʠʭ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ, ʦʙʩʣʫʞʠʚʘʝʤʦʡ ɼʦʥʝʮʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʦʡ, ʥʘʭʦʜʷʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʧʘʩʳ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʧʦʵʪʦʤʫ ʟʜʝʩʴ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʡ ʜʦʙʳʚʘʶʱʝʡ, ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʠ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

[9]. ʂʨʫʧʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʫʢʘʟʘʥʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʤʝʶʪ ʩʦʙʩʪʚʝʥʥʳʝ 

ʧʦʜʲʝʟʜʥʳʝ ʧʫʪʠ, ʥʘ ʢʦʪʦʨʳʭ ʦʙʦʨʫʜʫʶʪ ʩʢʣʘʜʩʢʠʝ ʧʣʦʱʘʜʢʠ ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʥʝʦʙʭʦʜʠʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʛʨʫʟʦʚʳʭ ʦʧʝʨʘʮʠʡ, ʧʦʵʪʦʤʫ ʦʢʦʣʦ 90% 

ʛʨʫʟʦʚʳʭ ʦʧʝʨʘʮʠʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʦʜʲʝʟʜʥʳʝ ʧʫʪʠ [10]. ʉ 

ʵʪʠʤ ʩʚʷʟʘʥ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʩʪʥʳʭ ʩʭʝʤʥʳʭ ʨʝʰʝʥʠʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʛʨʫʟʦʚʳʭ 

ʩʪʘʥʮʠʡ ɼʦʥʝʮʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ. 

ʆʩʥʦʚʥʦʡ ʤʘʪʝʨʠʘʣ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʪʘʥʮʠʷ ʉʘʨʪʘʥʘ ɻʇ çɼʦʥʝʮʢʘʷ ʞʝʣʝʟʥʘʷ 

ʜʦʨʦʛʘè (ʨʠʩ. 1) ʷʚʣʷʝʪʩʷ ʚʥʝʢʣʘʩʩʥʦʡ ʛʨʫʟʦʚʦʡ ʩʪʘʥʮʠʝʡ, ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʧʦʛʨʫʟʢʝ 

ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ (ʦʢʦʣʦ 83% ʧʦʛʨʫʟʢʠ). ʂ ʩʪʘʥʮʠʠ ʧʨʠʤʳʢʘʶʪ ʧʦʜʲʝʟʜʥʳʝ ʧʫʪʠ 5 

ʧʨʝʜʧʨʠʷʪʠʡ: ʇɸʆ çʄʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʢʦʤʙʠʥʘʪ çɸʟʦʚʩʪʘʣʴè, ʏɸʆ çʄʘʨʠʫʧʦʣʴʩʢʠʡ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʢʦʤʙʠʥʘʪ ʠʤʝʥʠ ʀʣʴʠʯʘè, ʆʆʆ çʂʦʤʧʘʥʠʷ ʅʵʨʪʠʩ ʃ.ʊ.ɼ.è, ʆɸʆ 

çʄʘʨʠʫʧʦʣʴʩʢʠʡ ʭʣʘʜʦʢʦʤʙʠʥʘʪè, ɿɸʆ çɺʪʦʨʯʝʨʤʝʪè. 
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ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʩʪʘʥʮʠʠ ʉʘʨʪʘʥʘ ʠ ʧʨʠʤʳʢʘʶʱʠʭ ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʝʡ: ɻʇ ï ʛʣʘʚʥʳʡ ʧʘʨʢ; ɸʟʇ 

ï ɸʟʦʚʩʢʠʡ ʧʘʨʢ; ʀʇ ï ʀʣʴʠʯʝʚʩʢʠʡ ʧʘʨʢ; ʧ/ʧ ï ʧʦʜʲʝʟʜʥʳʝ ʧʫʪʠ 

 

ʉʪʘʥʮʠʷ ɸʤʚʨʦʩʠʝʚʢʘ ɻʇ çɼʦʥʝʮʢʘʷ ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘè (ʨʠʩ. 2) ʷʚʣʷʝʪʩʷ ʛʨʫʟʦʚʦʡ 

ʩʪʘʥʮʠʝʡ 2 ʢʣʘʩʩʘ ʠ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʧʦʛʨʫʟʢʝ ʮʝʤʝʥʪʘ (ʦʢʦʣʦ 98% ʧʦʛʨʫʟʢʠ). 

ʇʦʛʨʫʟʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʷʭ ʇɸʆ çʍʘʡʜʝʣʴʙʝʨʛʎʝʤʝʥʪ ʋʢʨʘʠʥʘè, ʆʆʆ 

çʇʨʦʤʮʝʤʝʥʪè ʠ ʂʇ çɸʛʨʦʪʝʭʩʥʘʙè. 

ʇʉʇ

ʧ/ʧ

ʧ/ʧ

ʧ/ʧ

ʧ/ʧ

ʇʏ ʄʆʇ

1

2
 

 

ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʩʪʘʥʮʠʠ ɸʤʚʨʦʩʠʝʚʢʘ ʠ ʧʨʠʤʳʢʘʶʱʠʭ ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʝʡ: ʇʉʇ ï 

ʧʨʠʝʤʦʩʜʘʪʦʯʥʳʝ ʧʫʪʠ; ʄʆʇ ï ʤʝʩʪʘ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ; ʇʏ ï ʧʫʪʠ ʠ ʪʝʨʨʠʪʦʨʠʷ ʇʏ;                 

1 ï ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʨʝʤʦʥʪʘ; 2 ï ʚʘʛʦʥʥʳʝ ʚʝʩʳ 

 

ʉʪʘʥʮʠʷ ʉʦʣʴ ɻʇ çɼʦʥʝʮʢʘʷ ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘè (ʨʠʩ. 3) ʷʚʣʷʝʪʩʷ ʛʨʫʟʦʚʦʡ ʩʪʘʥʮʠʝʡ 

2 ʢʣʘʩʩʘ ʠ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʧʦʛʨʫʟʢʝ ʩʦʣʠ (ʦʢʦʣʦ 74% ʧʦʛʨʫʟʢʠ). ʇʦʛʨʫʟʢʘ 

ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʷʭ ɻʇ çɸʨʪʝʤʩʦʣʴè, ɻʇ çɼʦʥʝʮʢʠʡ ʦʙʣʘʚʪʦʜʦʨè. 
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ʧ/ʧ

ʧ/ʧ

ʧ/ʧ
ʇʆʇ

ʉʇ

ʄʆʇ

ɺʏɼ

1

 
 

ʈʠʩʫʥʦʢ 3 ï ʉʭʝʤʘ ʩʪʘʥʮʠʠ ʉʦʣʴ ʠ ʧʨʠʤʳʢʘʶʱʠʭ ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʝʡ: ʇʆʇ ï ʧʨʠʝʤʦ-ʦʪʧʨʘʚʦʯʥʳʡ 

ʧʘʨʢ; ʉʇ ï ʩʦʨʪʠʨʦʚʦʯʥʳʡ ʧʘʨʢ; ɺʏɼ ï ʚʘʛʦʥʥʦʝ ʜʝʧʦ; 1 ï ʧʦʣʫʛʦʨʢʘ 

 

ʉʪʘʥʮʠʷ ɼʨʫʞʢʦʚʢʘ ɻʇ çɼʦʥʝʮʢʘʷ ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘè (ʨʠʩ. 4) ʷʚʣʷʝʪʩʷ ʛʨʫʟʦʚʦʡ 

ʩʪʘʥʮʠʝʡ 2 ʢʣʘʩʩʘ ʠ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʧʦʛʨʫʟʢʝ ʦʛʥʝʫʧʦʨʦʚ (97% ʧʦʛʨʫʟʢʠ). ʂ ʩʪʘʥʮʠʠ 

ʧʨʠʤʳʢʘʶʪ ʧʦʜʲʝʟʜʥʳʝ ʧʫʪʠ ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ: ʇɸʆ çɼʨʫʞʢʦʚʩʢʦʝ 

ʨʫʜʦʫʧʨʘʚʣʝʥʠʝè, çʂʦʨʫʤ ɼʨʫʞʢʦʚʩʢʠʡ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ ʟʘʚʦʜè, ʆɸʆ 

çʂʦʥʩʪʘʥʪʠʥʦʚʩʢʘʷ ʨʝʘʣʙʘʟʘ ʭʣʝʙʦʧʨʦʜʫʢʪʦʚè, ʆʆʆ çʇʨʦʛʨʝʩʩè. 

 

ʇʆʇ

ʧ/ʧ

ʧ/ʧ

ʧ/
ʧ

ʉʇ
ʧ/ʧ

 
 

ʈʠʩʫʥʦʢ 4 ï ʉʭʝʤʘ ʩʪʘʥʮʠʠ ɼʨʫʞʢʦʚʢʘ ʠ ʧʨʠʤʳʢʘʶʱʠʭ ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʝʡ 

 

ʉʪʘʥʮʠʷ ɽʣʝʥʦʚʢʘ ɻʇ çɼʦʥʝʮʢʘʷ ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘè (ʨʠʩ. 5) ʷʚʣʷʝʪʩʷ ʛʨʫʟʦʚʦʡ 

ʩʪʘʥʮʠʝʡ 1 ʢʣʘʩʩʘ ʠ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʧʦʛʨʫʟʢʝ ʬʣʶʩʦʚ (ʦʢʦʣʦ 84% ʧʦʛʨʫʟʢʠ). 

ʇʦʛʨʫʟʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʷʭ ʏɸʆ çɼʦʢʫʯʘʝʚʩʢʠʡ ʬʣʶʩʦ-ʜʦʣʦʤʠʪʥʳʡ 

ʢʦʤʙʠʥʘʪè ʠ ʈʇ çɽʣʝʥʦʚʩʢʠʡ ʢʦʤʙʠʥʘʪ ʭʣʝʙʦʧʨʦʜʫʢʪʦʚè. 

ʇʆʇ

ʧ/ʧʧ/
ʧ

ʧ/
ʧ

ʧ
/ʧ

ʇ
ʆ
ʇ

ʄʆʇ

 
 

ʈʠʩʫʥʦʢ 5 ï ʉʭʝʤʘ ʩʪʘʥʮʠʠ ɽʣʝʥʦʚʢʘ ʠ ʧʨʠʤʳʢʘʶʱʠʭ ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʝʡ 
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ʉʪʘʥʮʠʷ ɺʝʣʠʢʦ-ɸʥʘʜʦʣʴ ɻʇ çɼʦʥʝʮʢʘʷ ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘè (ʨʠʩ. 6) ʷʚʣʷʝʪʩʷ 

ʛʨʫʟʦʚʦʡ ʩʪʘʥʮʠʝʡ 2 ʢʣʘʩʩʘ ʠ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʧʦʛʨʫʟʢʝ ʬʣʶʩʦʚ (96% ʧʦʛʨʫʟʢʠ). ʂ 

ʩʪʘʥʮʠʠ ʧʨʠʤʳʢʘʶʪ ʧʦʜʲʝʟʜʥʳʝ ʧʫʪʠ ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ: ʏɸʆ çʅʦʚʦʪʨʦʠʮʢʦʝ 

ʨʫʜʦʫʧʨʘʚʣʝʥʠʝè, ʇɸʆ çɺʝʣʠʢʦʘʥʘʜʦʣʴʩʢʠʡ ʦʛʥʝʫʧʦʨʥʳʡ ʢʦʤʙʠʥʘʪè, ʆɸʆ 

çɺʝʣʠʢʦʘʥʘʜʦʣʴʩʢʦʝ ʭʣʝʙʦʧʨʠʝʤʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝè. 

ʇʆʇ

ʄʆʇ

ʧ/ʧ
ʧ/ʧ

ʧ/ʧ
ʧ/ʧ

 
 

ʈʠʩʫʥʦʢ 6 ï ʉʭʝʤʘ ʩʪʘʥʮʠʠ ɺʝʣʠʢʦ-ɸʥʘʜʦʣʴ ʠ ʧʨʠʤʳʢʘʶʱʠʭ ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʝʡ 

 

ʉʪʘʥʮʠʷ ʄʘʨʠʫʧʦʣʴ-ʇʦʨʪ ɻʇ çɼʦʥʝʮʢʘʷ ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘè (ʨʠʩ. 7) ʷʚʣʷʝʪʩʷ 

ʚʥʝʢʣʘʩʩʥʦʡ ʛʨʫʟʦʚʦʡ ʩʪʘʥʮʠʝʡ, ʢ ʢʦʪʦʨʦʡ ʧʨʠʤʳʢʘʶʪ ʧʦʜʲʝʟʜʥʳʝ ʧʫʪʠ 4 ʧʨʝʜʧʨʠʷʪʠʡ, ʚ 

ʪʦʤ ʯʠʩʣʝ ɻʇ çʄʘʨʠʫʧʦʣʴʩʢʠʡ ʤʦʨʩʢʦʡ ʪʦʨʛʦʚʳʡ ʧʦʨʪè. 
 

ʉʇ

ʉʆʇ

ʇʆʇ

ʧ/ʧ

ʧ/ʧ

ʄʄʊʇ

ʄ
ʄ
ʊ
ʇ

ʄʆʇ

 
 

ʈʠʩʫʥʦʢ 7 ï ʉʭʝʤʘ ʩʪʘʥʮʠʠ ʄʘʨʠʫʧʦʣʴ-ʇʦʨʪ ʠ ʧʨʠʤʳʢʘʶʱʠʭ ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʝʡ: ʄʄʊʇ ï ʧʫʪʠ ʠ 

ʪʝʨʨʠʪʦʨʠʷ ɻʇ çʄʘʨʠʫʧʦʣʴʩʢʠʡ ʄʊʇè; ʉʆʇ ï ʩʦʨʪʠʨʦʚʦʯʥʦ-ʦʪʧʨʘʚʦʯʥʳʡ ʧʘʨʢ 
 

ɻʇ çʄʘʨʠʫʧʦʣʴʩʢʠʡ ʄʊʇè ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʧʦ ʰʠʨʦʢʦʡ ʥʦʤʝʥʢʣʘʪʫʨʝ ʛʨʫʟʦʚ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʚʘʣʦʯʥʳʝ, ʥʘʩʳʧʥʳʝ, ʛʝʥʝʨʘʣʴʥʳʝ, ʢʦʥʪʝʡʥʝʨʳ, ʘ ʪʘʢʞʝ ʥʘʣʠʚʥʳʝ ʧʦ 

ʚʘʨʠʘʥʪʫ çʙʦʨʪ ï ʙʦʨʪè. ʇʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʝ ʦʧʝʨʘʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ 18 ʦʩʥʦʚʥʳʭ 

ʧʨʠʯʘʣʘʭ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʧʦʨʪʘʣʴʥʳʤʠ ʢʨʘʥʘʤʠ, ʘ ʪʘʢʞʝ ʧʨʠʯʘʣʴʥʳʤʠ ʠ ʪʳʣʦʚʳʤʠ 

ʧʝʨʝʛʨʫʞʘʪʝʣʷʤʠ, ʢʨʦʤʝ ʪʦʛʦ ʜʣʷ ʨʘʙʦʪʳ ʩ ʪʷʞʝʣʦʚʝʩʥʳʤ ʠ ʥʝʛʘʙʘʨʠʪʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 

ʚ ʧʦʨʪʫ ʩʫʱʝʩʪʚʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʠʯʘʣʳ. ɻʨʫʟʦʚʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʢʘʢ ʧʦ 

ʧʨʷʤʦʤʫ ʚʘʨʠʘʥʪʫ, ʪʘʢ ʠ ʩʦ ʩʢʣʘʜʠʨʦʚʘʥʠʝʤ ʛʨʫʟʦʚ. 

ɺʳʚʦʜʳ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʩʭʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʛʨʫʟʦʚʳʭ ʩʪʘʥʮʠʡ 

ɼʦʥʝʮʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ: 

1. ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʛʨʫʟʦʚʳʝ ʩʪʘʥʮʠʠ ɼʦʥʙʘʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʣʠʩʴ ʜʣʷ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʜʦʙʳʚʘʶʱʝʡ ʠʣʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  
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2. ɹʦʣʴʰʠʥʩʪʚʦ ʩʭʝʤʥʳʭ ʨʝʰʝʥʠʡ ʚʳʙʠʨʘʣʦʩʴ ʩ ʫʯʝʪʦʤ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʡ, ʪ.ʝ. ʜʣʷ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʠʤʳʢʘʶʱʠʭ ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʝʡ. 

3. ʄʝʩʪʘʤ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʜʘʚʘʣʦʩʴ ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ, ʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʠʭ ʧʫʪʝʚʦʝ ʨʘʟʚʠʪʠʝ ʣʠʙʦ ʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥʦ, ʣʠʙʦ ʧʝʨʝʦʩʥʘʱʘʝʪʩʷ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʝʡ. 

4. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʨʦʩʪʘ ʧʦʛʨʫʟʢʠ ʥʘ ʤʝʩʪʘʭ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʝʨʝʦʨʠʝʥʪʠʨʦʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠ ʪʝʭʥʦʣʦʛʠʶ ʨʘʙʦʪʳ ʛʨʫʟʦʚʳʭ 

ʩʪʘʥʮʠʡ ʩ ʫʯʝʪʦʤ ʠʥʪʝʨʝʩʦʚ ʚʣʘʜʝʣʴʮʝʚ ʧʨʠʤʳʢʘʶʱʠʭ ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʝʡ (ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʚʘʛʦʥʦʚ ʚ ʧʦʜʘʯʝ, ʤʝʩʪʘ ʚʳʧʦʣʥʝʥʠʷ ʧʨʠʝʤʦʩʜʘʪʦʯʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʪ.ʜ.). 
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ʇɽʈɽʋʉʊʈʆʁʉʊɺʆ ʇɸʉʉɸɾʀʈʉʂʆɻʆ ɾɽʃɽɿʅʆɼʆʈʆɾʅʆɻʆ 

ʂʆʄʇʃɽʂʉɸ ʂɸʂ ʐɸɻ ʂ ʇʆɺʓʐɽʅʀʖ ʋʈʆɺʅʗ ʉɽʈɺʀʉʅʆɻʆ 

ʆɹʉʃʋɾʀɺɸʅʀʗ ʇɸʉʉɸɾʀʈʆɺ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʧʨʘʢʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʧʝʨʝʫʩʪʨʦʡʩʪʚʫ 

ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʫʟʣʘ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʩʝʨʚʠʩʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʠ ʧʨʠʚʣʝʯʝʥʠʷ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʥʘ ʧʨʠʛʦʨʦʜʥʳʡ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ.  



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 
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ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʞʦʣʘʫʰʳʣʘʨסʘ ʞʦסʘʨʳ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʞᴅʥʝ ʞʦʣʘʫʰʳʣʘʨ 

ʣʝʛʽʥ ץʘʣʘ ʤʘשʳʥʜʘסʳ ʪʝʤʽʨʞʦʣ ʢᴇʣʽʢʪʝʨʽʥʝ ץʳʟʳץʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʪʝʤʽʨʞʦʣ ʪʦʨʘʙʳʥʳש 

ʞʦʣʘʫʰʳʣʳץ ʢʦʤʧʣʝʢʩʽʥʽץ שʘʡʪʘ ײץʨʳʣʫʳʥʘ ʪᴅʞʽʨʠʙʝʣʽʢ ʪᴅʩʽʣʜʝʨʽ ץʘʨʘʩʪʳʨʳʣʳסʘʥ. 

Abstract. The article deals with a practical approach to the reconstruction of the 

passenger complex of railway junction to improve the level of service to attract passengers and 

passenger traffic on commuter rail. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʩʩʘʞʠʨʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʧʝʨʝʫʩʪʨʦʡʩʪʚʦ, ʧʨʠʛʦʨʦʜʥʳʝ 

ʧʝʨʝʚʦʟʢʠ, ʩʝʨʚʠʩʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʧʘʩʩʘʞʠʨʦʧʦʪʦʢ.  

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʞʦʣʘʫʰʳʣʳץ ʢʦʤʧʣʝʢʩ, ץʘʡʪʘ ײץʨʫ, ץʘʣʘʤʘשʳʥʜʘסʳ ʪʘʩʳʤʘʣ, 

ʩʝʨʚʠʩʪʽʢ ץʳʟʤʝʪ, ʞʦʣʘʫʰʳʣʘʨ ʣʝʛʽ. 

Keywords: passenger complex, reorganization, commuter transportation, service, 

passenger traffic. 

 

ɺ ʨʘʙʦʪʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʘʩʩʘʞʠʨʩʢʠʝ ʩʪʘʥʮʠʠ ʠ ʧʘʩʩʘʞʠʨʩʢʠʝ 

ʢʦʤʧʣʝʢʩʳ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʫʟʣʦʚ ʟʘʥʠʤʘʶʪ ʚʝʜʫʱʝʝ ʤʝʩʪʦ. ʇʘʩʩʘʞʠʨʩʢʠʝ ʩʪʘʥʮʠʠ 

ʚʳʧʦʣʥʷʶʪ ʦʧʝʨʘʮʠʠ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʧʘʩʩʘʞʠʨʦʚ (ʧʨʦʜʘʞʘ ʙʠʣʝʪʦʚ, ʧʦʩʘʜʢʘ ʠ ʚʳʩʘʜʢʘ 

ʧʘʩʩʘʞʠʨʦʚ, ʧʨʠʝʤ, ʭʨʘʥʝʥʠʝ, ʧʦʛʨʫʟʢʘ, ʚʳʛʨʫʟʢʘ ʠ ʚʳʜʘʯʘ ʙʘʛʘʞʘ, ʙʳʪʦʚʳʝ ʫʩʣʫʛʠ ʜʣʷ 

ʧʘʩʩʘʞʠʨʦʚ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʚʩʝ ʛʦʩʫʜʘʨʩʪʚʘ, ʠʤʝʶʱʠʝ ʜʘʞʝ ʩʣʘʙʦʨʘʟʚʠʪʫʶ 

ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʠʩʪʝʤʫ, ʩʪʨʦʷʪ ʧʦʣʠʪʠʢʫ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʘ ʚ ʨʘʤʢʘʭ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʘʩʩʘʞʠʨʩʢʠʝ ʩʪʘʥʮʠʠ ʥʝ ʢʘʢ 

ʤʦʥʦʩʪʨʫʢʪʫʨʫ, ʧʨʠʚʷʟʘʥʥʫʶ ʪʦʣʴʢʦ ʢ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ, ʥʦ ʢʘʢ ʢʦʤʧʣʝʢʩʥʳʡ 

ʧʘʩʩʘʞʠʨʩʢʠʡ ʪʝʨʤʠʥʘʣ (ʢʦʤʧʣʝʢʩ), ʷʚʣʷʶʱʠʡʩʷ ʧʫʥʢʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝʩʢʦʣʴʢʠʭ 

ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʠ ʮʝʥʪʨʦʤ ʩʝʨʚʠʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ. ɺ ʨʘʟʚʠʪʠʠ 

ʧʘʩʩʘʞʠʨʩʢʠʭ ʪʝʨʤʠʥʘʣʦʚ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʦʙʣʝʤ, ʩ ʢʦʪʦʨʳʤʠ ʥʝʣʴʟʷ 

ʥʝ ʩʯʠʪʘʪʴʩʷ. ɸʚʪʦʨʳ ʧʫʙʣʠʢʘʮʠʡ [1, 2] ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ 

ʨʘʟʚʠʪʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ: ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ, 

ʢʦʪʦʨʳʝ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʝʚʳʰʘʶʪ ʜʦʭʦʜ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʦʪ ʜʘʥʥʦʡ ʫʩʣʫʛʠ; 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʫʨʦʚʥʷ ʪʝʭʥʠʯʝʩʢʦʡ ʦʩʥʘʱʝʥʥʦʩʪʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ; ʥʠʟʢʠʡ 

ʫʨʦʚʝʥʴ ʢʦʤʬʦʨʪʥʦʩʪʠ ʟʘʣʦʚ ʦʞʠʜʘʥʠʷ; ʦʪʩʫʪʩʪʚʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ 

ʫʩʣʫʛ ʥʘ ʚʦʢʟʘʣʘʭ; ʩʣʘʙʦ ʨʘʟʚʠʪʳ ʫʩʣʫʛʠ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ; ʦʪʩʫʪʩʪʚʠʝ 

ʵʣʝʤʝʥʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʠʚʦʢʟʘʣʴʥʳʭ ʧʣʦʱʘʜʝʡ (ʘʚʪʦʩʪʦʷʥʢʠ ʠ ʧʘʨʢʠʥʛʠ).  

ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʫʧʨʘʚʣʝʥʠʝʤ ʢʨʫʧʥʳʤʠ 

ʧʘʩʩʘʞʠʨʩʢʠʤʠ ʪʝʨʤʠʥʘʣʘʤʠ ʷʚʣʷʶʪʩʷ [2]: 

- ʧʨʠʤʝʥʝʥʠʝ ʤʘʨʢʝʪʠʥʛʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʤʠ ʪʝʨʤʠʥʘʣʘʤʠ; 

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʧʘʩʩʘʞʠʨʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ; 

- ʫʚʝʣʠʯʝʥʠʝ ʨʳʥʦʯʥʦʡ ʜʦʣʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʤ ʨʳʥʢʝ ʟʘ ʩʯʝʪ 

ʨʝʘʣʠʟʘʮʠʠ ʘʢʪʠʚʥʦʡ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʩʪʨʘʪʝʛʠʠ, ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʧʘʩʩʘʞʠʨʦʚ, ʧʨʠʚʣʝʯʝʥʠʝ ʪʨʘʥʟʠʪʥʳʭ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʦʚ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʨʠʜʦʨʳ; 

- ʘʢʪʠʚʠʟʘʮʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʨʘʟʚʠʪʠʝ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʧʘʩʩʘʞʠʨʩʢʠʭ ʪʝʨʤʠʥʘʣʦʚ ʠ ʚʥʝʜʨʝʥʠʝ 

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠʭ ʨʘʙʦʪʳ, ʨʘʟʚʠʪʠʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ, ʦʙʥʦʚʣʝʥʠʝ 

ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʢʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ʆʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʧʦʚʳʰʝʥʠʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 

ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʛʦʨʦʜʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ, ʢʦʪʦʨʳʝ ʙʳʣʠ, ʝʩʪʴ ʠ 

ʦʩʪʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʫʩʣʫʛʦʡ ʧʨʠ ʥʘʠʤʝʥʝʝ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʩʝʨʚʠʩʘ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʦʞʝʥʠʷʤʠ ʀʥʩʪʨʫʢʮʠʠ [3] ʧʘʩʩʘʞʠʨʩʢʠʝ ʩʪʘʥʮʠʠ (ʢʦʤʧʣʝʢʩʳ) 

ʩʣʝʜʫʝʪ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʛʦʨʦʜʦʚ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʯʠʩʣʦʤ ʧʘʩʩʘʞʠʨʩʢʠʭ 

ʧʦʝʟʜʦʚ, ʥʘʯʠʥʘʶʱʠʭ ʠ ʟʘʢʘʥʯʠʚʘʶʱʠʭ ʜʚʠʞʝʥʠʝ ʥʘ ʜʘʥʥʦʡ ʩʪʘʥʮʠʠ; ʧʨʠ ʵʪʦʤ ʜʣʷ ʚʩʝʭ 

ʥʘʧʨʘʚʣʝʥʠʡ, ʧʨʠʤʳʢʘʶʱʠʭ ʢ ʫʟʣʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʣʝʜʫʝʪ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʦʜʥʫ 

ʦʙʲʝʜʠʥʝʥʥʫʶ ʧʘʩʩʘʞʠʨʩʢʫʶ ʩʪʘʥʮʠʶ (ʢʦʤʧʣʝʢʩ), ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚʙʣʠʟʠ ʩʝʣʠʪʝʙʥʦʡ 
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ʯʘʩʪʠ ʛʦʨʦʜʘ ʩ ʫʯʝʪʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʫʜʦʙʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʚʷʟʠ ʩ ʦʩʥʦʚʥʳʤʠ ʨʘʡʦʥʘʤʠ 

ʛʦʨʦʜʘ ʠ ʛʦʨʦʜʩʢʠʤʠ ʤʘʛʠʩʪʨʘʣʷʤʠ. 

ʇʘʩʩʘʞʠʨʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʫʟʣʝ ʀʣʦʚʘʡʩʢ, 

ʦʩʪʨʦʚʥʦʛʦ ʪʠʧʘ, ʦʙʩʣʫʞʠʚʘʝʪ ʜʘʣʴʥʠʝ ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʦʝʟʜʘ, ʩʣʝʜʫʶʱʠʝ ʪʨʘʥʟʠʪʦʤ ʩʦ  

ʩʤʝʥʦʡ ʣʦʢʦʤʦʪʠʚʦʚ ʠ ʧʦʜʣʝʞʘʱʠʝ ʪʘʤʦʞʝʥʥʦ-ʧʦʛʨʘʥʠʯʥʦʤʫ ʜʦʩʤʦʪʨʫ ʠ ʧʨʦʚʝʨʢʝ 

ʜʦʢʫʤʝʥʪʦʚ ʠ ʙʘʛʘʞʘ ʧʘʩʩʘʞʠʨʦʚ. ɺ ʧʘʩʩʘʞʠʨʩʢʦʤ ʢʦʤʧʣʝʢʩʝ ʥʘʯʠʥʘʶʪ ʠ ʟʘʢʘʥʯʠʚʘʶʪ 

ʜʚʠʞʝʥʠʝ ʚʩʝ ʧʨʠʛʦʨʦʜʥʳʝ ʧʦʝʟʜʘ, ʦʙʩʣʫʞʠʚʘʶʱʠʝ ʯʝʪʳʨʝ ʥʘʧʨʘʚʣʝʥʠʷ ʫʟʣʘ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʩʪʨʫʢʪʫʨʳ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʢʦʤʧʣʝʢʩʝ 

ʠʤʝʝʪʩʷ ʰʝʩʪʴ ʩʢʚʦʟʥʳʭ ʧʝʨʨʦʥʥʳʭ ʧʫʪʝʡ ʠ ʦʜʠʥ ʪʫʧʠʢʦʚʳʡ ʧʝʨʨʦʥʥʳʡ ʧʫʪʴ ˉ43 

ʧʦʣʝʟʥʦʡ ʜʣʠʥʦʡ 230 ʤ. ɼʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʧʣʘʪʬʦʨʤʳ: 

ʦʩʥʦʚʥʘʷ ʦʩʪʨʦʚʥʦʛʦ ʪʠʧʘ (ʤʝʞʜʫ ʧʫʪʷʤʠ I ʠ 3) ʰʠʨʠʥʦʡ 30 ʤ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʳ: 

ʧʘʩʩʘʞʠʨʩʢʦʝ ʟʜʘʥʠʝ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʪʦʨʛʦʚʳʝ ʪʦʯʢʠ; ʧʨʦʤʝʞʫʪʦʯʥʳʝ 

ʧʣʘʪʬʦʨʤʳ ʤʝʞʜʫ ʧʫʪʷʤʠ 56 ʠ II (ʧʣʘʪʬʦʨʤʘ 2, ʰʠʨʠʥʦʡ 8,1 ʤ), ʤʝʞʜʫ ʧʫʪʷʤʠ 3 ʠ 4 

(ʧʣʘʪʬʦʨʤʘ 3, ʰʠʨʠʥʦʡ 8,8 ʤ), ʤʝʞʜʫ ʧʫʪʷʤʠ 4 ʠ 6 (ʧʣʘʪʬʦʨʤʘ 4, ʰʠʨʠʥʦʡ 1,8 ʤ). ɼʣʠʥʘ 

ʧʣʘʪʬʦʨʤ ʚ ʩʨʝʜʥʝʤ 500 ʤ. ɼʣʷ ʧʝʨʝʭʦʜʘ ʧʘʩʩʘʞʠʨʦʚ ʩ ʦʩʥʦʚʥʦʡ ʧʣʘʪʬʦʨʤʳ ʥʘ 

ʧʣʘʪʬʦʨʤʳ 2 ʠ 3 ʠʤʝʝʪʩʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʡ ʧʝʰʝʭʦʜʥʳʡ ʤʦʩʪ, ʠ ʢʦʥʢʦʨʩ, ʚ ʦʩʥʦʚʥʦʤ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʧʘʩʩʘʞʠʨʦʚ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʶʪ ʚ ʜʘʣʴʥʠʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʘʭ ʠ 

ʧʨʦʭʦʜʷʪ ʪʘʤʦʞʝʥʥʳʡ ʢʦʥʪʨʦʣʴ. 

ʀʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: ʧʣʘʪʬʦʨʤʘ 4 ʠʤʝʝʪ ʩʚʷʟʴ ʩ 

ʦʩʥʦʚʥʦʡ ʧʣʘʪʬʦʨʤʦʡ ʯʝʨʝʟ ʧʣʘʪʬʦʨʤʫ 3 ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʥʘʩʪʠʣʦʚ; ʧʨʠ ʩʪʦʷʥʢʝ ʧʦʝʟʜʘ 

ʥʘ ʧʫʪʠ 4 ʩʚʷʟʴ ʧʣʘʪʬʦʨʤʳ 4 ʩ ʦʩʥʦʚʥʦʡ ʧʣʘʪʬʦʨʤʦʡ ʧʨʝʨʳʚʘʝʪʩʷ, ʠ ʧʨʦʜʚʠʞʝʥʠʝ 

ʧʘʩʩʘʞʠʨʦʚ ʢ ʧʣʘʪʬʦʨʤʝ 4 ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ ʦʪʢʨʳʪʳʭ ʪʘʤʙʫʨʘʭ  ʚʘʛʦʥʦʚ. ʄʦʩʪʦʚʦʡ 

ʧʝʨʝʭʦʜ ʥʝʫʜʦʙʝʥ ʜʣʷ ʧʘʩʩʘʞʠʨʦʚ ʚ ʪʦʤ ʧʣʘʥʝ, ʯʪʦ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʥʝʜʦʩʪʘʪʢʦʚ [4]: ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʝʦʜʦʣʝʚʘʪʴ ʚʳʩʦʢʠʡ ʧʦʜʲʝʤ ʠ ʩʧʫʩʢ (ʦʢʦʣʦ 7-7,5 ʤ ʜʣʷ 

ʣʠʥʠʡ ʩ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʪʷʛʦʡ ʧʨʠ ʥʠʟʢʠʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʣʘʪʬʦʨʤʘʭ); ʚ ʟʠʤʥʠʭ ʫʩʣʦʚʠʷʭ 

ʧʨʦʭʦʜ ʯʝʨʝʟ ʤʦʩʪ ʦʩʣʦʞʥʷʝʪʩʷ ʠ ʩʦʟʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʝʫʜʦʙʩʪʚʘ ʜʣʷ ʧʘʩʩʘʞʠʨʦʚ; 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʦʩʪʦʚ ʥʘ ʩʪʘʥʮʠʷʭ ʟʘʪʨʫʜʥʷʝʪ ʚʠʜʠʤʦʩʪʴ ʧʫʪʝʡ ʠ ʩʠʛʥʘʣʦʚ ʠ ʪʨʝʙʫʝʪ 

ʫʰʠʨʝʥʠʷ ʤʝʞʜʫʧʫʪʠʡ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʦʧʦʨ. 

ʉ ʮʝʣʴʶ ʫʩʪʨʘʥʝʥʠʷ ʥʝʜʦʩʪʘʪʢʦʚ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʚʳʧʦʣʥʝʥʥʳʭ ʘʚʪʦʨʦʤ ʨʘʩʯʝʪʘʭ, 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʩʤʦʪʨʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʘʨʠʘʥʪ ʧʝʨʝʫʩʪʨʦʡʩʪʚʘ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʀʣʦʚʘʡʩʢ, ʬʨʘʛʤʝʥʪ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ.1.  

 

ʈʠʩ. 1 ï ʌʨʘʛʤʝʥʪ ʧʣʘʥʘ ʧʝʨʝʫʩʪʨʦʡʩʪʚʘ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʀʣʦʚʘʡʩʢ 

 

ʊʘʢ, ʚ ʤʝʞʜʫʧʫʪʴʝ 56-2 ʫʢʣʘʜʳʚʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʝʨʨʦʥʥʳʡ ʧʫʪʴ 57, ʠ ʤʝʞʜʫ 

ʧʫʪʷʤʠ 56 (ʩʫʱʝʩʪʚʫʶʱʠʡ) ʠ 57 (ʚʥʦʚʴ ʫʣʦʞʝʥʥʳʡ) ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʥʠʟʢʘʷ ʧʘʩʩʘʞʠʨʩʢʘʷ 

ʧʣʘʪʬʦʨʤʘ, ʢʦʪʦʨʘʷ ʦʛʨʘʞʜʘʝʪʩʷ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʩʝʪʢʦʡ ʩ ʮʝʣʴʶ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʪʘʤʦʞʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ ʜʘʥʥʦʤ ʧʫʪʠ. ʕʪʦ ʩʦʟʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʦʧʝʨʘʮʠʠ ʧʦ ʪʘʤʦʞʝʥʥʦ-ʧʦʛʨʘʥʠʯʥʦʛʦ ʜʦʩʤʦʪʨʫ ʥʘ ʛʨʫʧʧʝ ʠʟ ʯʝʪʳʨʝʭ 

ʧʫʪʝʡ I, II, 56 ʠ 57, ʪʦ ʝʩʪʴ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʦʪ ʦʩʥʦʚʥʦʡ ʧʘʩʩʘʞʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. 

ʆʧʝʨʘʮʠʠ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʧʨʠʛʦʨʦʜʥʳʭ ʧʦʝʟʜʦʚ ʪʘʢ ʞʝ ʩʦʩʨʝʜʦʪʦʯʠʚʘʶʪʩʷ ʥʘ 

ʦʪʜʝʣʴʥʦʡ ʛʨʫʧʧʝ ʧʫʪʝʡ 3, 4, 6, 7, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʧʦ ʦʜʥʫ ʩʪʦʨʦʥʫ ʦʪ ʧʘʩʩʘʞʠʨʩʢʦʛʦ 

ʟʜʘʥʠʷ 

ʆʜʥʠʤ ʠʟ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ 

ʷʚʣʷʝʪʩʷ ʩʦʦʨʫʞʝʥʠʝ ʪʫʥʥʝʣʴʥʦʛʦ ʧʝʨʝʭʦʜʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʟʘʧʨʦʝʢʪʠʨʦʚʘʪʴ ʚ 
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ʧʘʩʩʘʞʠʨʩʢʦʤ ʢʦʤʧʣʝʢʩʝ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʫ ʩʫʱʝʩʪʚʫʶʱʝʤʫ ʧʝʰʝʭʦʜʥʦʤʫ ʤʦʩʪʫ. ʄʦʩʪ 

ʥʘʭʦʜʠʪʩʷ ʦʪ ʦʩʠ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʟʜʘʥʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 158 ʤ, ʯʪʦ ʟʘʩʪʘʚʣʷʝʪ ʧʘʩʩʘʞʠʨʦʚ 

ʪʨʘʪʠʪʴ ʣʠʰʥʝʝ ʚʨʝʤʷ ʥʘ ʧʨʦʭʦʜ ʢ ʥʝʤʫ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʩʪ ʥʝ ʩʦʟʜʘʝʪ ʧʦʣʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ 

ʚʩʝʤʠ ʧʘʩʩʘʞʠʨʩʢʠʤ ʧʣʘʪʬʦʨʤʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʠʤʝʝʪ ʩʭʦʜʦʚ ʥʘ ʧʣʘʪʬʦʨʤʫ 4 ʚʩʣʝʜʩʪʚʠʝ 

ʝʝ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʰʠʨʠʥʳ. ʂʣʶʯʝʚʦʝ ʥʘʟʥʘʯʝʥʠʝ ʪʫʥʥʝʣʴʥʦʛʦ ʧʝʨʝʭʦʜʘ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʧʨʠʛʦʨʦʜʥʳʭ ʧʘʩʩʘʞʠʨʦʚ ï ʨʘʟʚʷʟʢʘ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʦʚ. 

ʊʫʥʥʝʣʴʥʳʡ ʧʝʨʝʭʦʜ ʫʩʪʨʘʥʷʝʪ ʥʝʜʦʩʪʘʪʢʠ ʤʦʩʪʘ. ʍʦʪʷ ʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʫʥʥʝʣʝʡ 

ʚʳʰʝ, ʯʝʤ ʤʦʩʪʦʚ, ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʯʝʚʠʜʥʳ: 

- ʫʤʝʥʴʰʝʥʠʝ ʩʧʫʩʢʦʚ ʠ ʧʦʜʲʝʤʦʚ ʧʘʩʩʘʞʠʨʦʚ ʠ ʙʘʛʘʞʘ (ʦʪ 7-7,5 ʤ ʧʨʠ ʤʦʩʪʦʚʦʤ 

ʧʝʨʝʭʦʜʝ ʜʦ 3-3,5 ʤ ʧʨʠ ʪʫʥʥʝʣʴʥʦʤ); 

- ʫʩʪʨʘʥʝʥʠʝ ʚʣʠʷʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʜʦʞʜʴ, ʩʥʝʛ, ʚʝʪʝʨ, 

ʦʙʣʝʜʝʥʝʥʠʝ); 

- ʦʩʚʦʙʦʞʜʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʣʘʪʬʦʨʤ ʦʪ ʣʠʰʥʠʭ ʫʩʪʨʦʡʩʪʚ ʠ ʩʦʦʨʫʞʝʥʠʡ; 

- ʫʣʫʯʰʝʥʠʝ ʚʠʜʠʤʦʩʪʠ ʩʠʛʥʘʣʦʚ ʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʧʫʪʷʭ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʫʥʥʝʣʝʡ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚ ʥʠʭ ʨʷʜʘ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚʦʢʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʥʘʧʨʠʤʝʨ, ʧʨʠʛʦʨʦʜʥʳʭ ʢʘʩʩ ʠ ʢʘʩʩ 

ʧʨʦʜʘʞʠ ʙʠʣʝʪʦʚ ʩʤʝʞʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʢʠʦʩʢʦʚ, ʪʝʨʤʠʥʘʣʦʚ ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʷ, 

ʨʝʢʣʘʤʥʳʭ ʱʠʪʦʚ, ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʟʘʣʦʚ ʦʞʠʜʘʥʠʷ).    

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʚʘʨʠʘʥʪʘ ʧʝʨʝʫʩʪʨʦʡʩʪʚʘ ʦʯʝʚʠʜʥʳ. 

ɺʩʣʝʜʩʪʚʠʝ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ, ʩʣʝʜʫʶʱʠʭ ʚ ʧʨʠʛʦʨʦʜʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʠ ʧʨʠʚʣʝʯʝʥʠʶ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ, ʚʦʟʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʧʨʠʙʳʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʚʠʜʘ 

ʧʝʨʝʚʦʟʦʢ ʠ ʫʢʨʝʧʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʛʦʨʦʜʥʦʛʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʫʟʣʝ. 
 

ʃʀʊɽʈɸʊʋʈɸ 

[1] ɸʢʩʝʥʦʚ, ʀ.ʄ. ʉʦʚʨʝʤʝʥʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʧʘʩʩʘʞʠʨʩʢʠʭ 

ʪʝʨʤʠʥʘʣʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ / ʀ.ʄ. ɸʢʩʝʥʦʚ, ɸ.ɺ. ʃʠʪʢʦʚʩʢʠʡ // ʅʘʫʢʘ ʠ 

ʧʨʦʛʨʝʩʩ ʪʨʘʥʩʧʦʨʪʘ. ɺʝʩʪʥʠʢ ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ï 2010. - ˉ35. ï ʉ. 211-214. 

[2] ɸʢʩʝʥʦʚ, ʀ.ʄ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ 

[ʊʝʢʩʪ] : ʤʦʥʦʛʨʘʬʠʷ / ʀ.ʄ. ɸʢʩʝʥʦʚ. ï ʂ.: ʊʨʘʥʩʧʦʨʪ ʋʢʨʘʾʥʠ, 2004. ï 284 ʩ. 

[3] ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʪʘʥʮʠʡ ʠ ʫʟʣʦʚ ʥʘ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛʘʭ ʉʦʶʟʘ 

ʉʉʈ. ɺʉʅ 56-78. ï ʄ.: ʊʨʘʥʩʧʦʨʪ, 1978. ï 176 ʩ. 

[4] ʇʨʘʚʜʠʥ, ʅ.ɺ. ʇʘʩʩʘʞʠʨʩʢʠʝ ʩʪʘʥʮʠʠ / ʅ.ɺ. ʇʨʘʚʜʠʥ. ï 2-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ʠ ʜʦʧ. 

- ʄ. : ʊʨʘʥʩʧʦʨʪ, 1973. - 272 ʩ. 
 

 

ʋɼʂ 656 
 

ʗ.ʀ. ʂʦʨʦʣʴ
1
, ʉ.ɼ. ʂʨʘʚʯʝʥʢʦ

1,a 

1
ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 

a
s.v.bogdanovich@mail.ru 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʎɽʃɽʉʆʆɹʈɸɿʅʆʉʊʀ ʌʆʈʄʀʈʆɺɸʅʀʗ  

ʊʈɸʅʉʇʆʈʊʅʆ-ʇɽʈɽʉɸɼʆʏʅʆɻʆ ʂʆʄʇʃɽʂʉɸ 

ɺ ʅʆɺʆʉʀɹʀʈʉʂʆʄ ʋɿʃɽ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʫʟʣʘ (ʊʇʋ) ʥʘ ʙʘʟʝ ʩʪʘʥʮʠʠ ʀʥʷ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʫʟʣʘ. ʎʝʣʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʊʇʋ ʠ ʠʟʤʝʥʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʪʦʢʦʚ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʘ ʅʦʚʦʩʠʙʠʨʩʢʘ.  



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 

177 

 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʀʥʷ ʅʦʚʦʩʠʙʠʨʩʢ ʪʦʨʘʙʳʥʳש ʩʪʘʥʩʘʩʳ ʥʝʛʽʟʽʥʜʝ ʢᴇʣʽʢʪʽʢ- 

ʘʫʳʩʫ ʪʦʨʘʙʳʥʳץ שʘʣʳʧʪʘʩʫ ʙװʪʽʥʜʽʛʽʥʽש ʟʘʨʪʪʝʣʽʥʝ ʘʨʥʘʣʘʜʳ. 

Abstract. The article is devoted to the investigation of expediency of the transport-

transfer junction (TPU) forming on the basis of the Inya station of the Novosibirsk node. The 

purpose of the study is to justify the effectiveness of the TPU construction and the changes in 

transport and passenger flows within the city of Novosibirsk. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʳʡ ʢʦʤʧʣʝʢʩ, ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ, 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʩʪʘʥʮʠʷ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʫʟʝʣ, ʚʦʢʟʘʣ,  

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʢᴇʣʽʢʪʽʢ ï ʘʫʳʩʫ ʢʦʤʧʣʝʢʩʽ, ʞʦʣʘʫʰʳʣʘʨ ʪʘʩʳʤʘʣʳ, ʪʝʤʽʨʞʦʣ 

ʩʪʘʥʩʘʩʳ,  ʪʝʤʽʨʞʦʣ ʪʦʨʘʙʳ, ʚʦʢʟʘʣ.  

Keywords: transport-transfer station, passenger transportation, railway station, railway 

junction, railway station. 

 

ʅʦʚʦʩʠʙʠʨʩʢ - ʢʨʫʧʥʝʡʰʠʡ ʛʦʨʦʜ ʟʘ ʋʨʘʣʦʤ, ʜʝʣʦʚʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʮʝʥʪʨ 

ʉʠʙʠʨʠ, ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʚʘʞʥʝʡʰʠʭ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʭʦʜʦʚ 

ʈʦʩʩʠʠ. ʅʘʩʝʣʝʥʠʝ ʛʦʨʦʜʘ ʧʝʨʤʘʥʝʥʪʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʧʦʜʚʦʜʷ ʢ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʨʦʙʣʝʤʝ ʤʝʛʘʧʦʣʠʩʦʚ - ʫʨʦʚʝʥʴ ʫʨʙʘʥʠʟʘʮʠʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʤʫ ʨʘʟʚʠʪʠʶ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʨʘʙʦʪʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʧʨʝʜʝʣʘʭ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʫʟʣʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʅʦʚʦʩʠʙʠʨʩʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʙʦʣʴʰʠʤ ʧʦʪʦʢʦʤ ʪʨʫʜʦʚʦʡ 

ʤʠʛʨʘʮʠʠ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʩʢʦʡ  ʘʛʣʦʤʝʨʘʮʠʠ ʠ ʧʨʠʛʦʨʦʜʦʚ, ʪʘʢ ʠ  ʧʨʠʙʳʪʠʝʤ ʧʘʩʩʘʞʠʨʦʚ 

ʠʟ ʨʝʛʠʦʥʦʚ (ʊʦʤʩʢ, ɹʘʨʥʘʫʣ, ʂʝʤʝʨʦʚʦ, ʅʦʚʦʢʫʟʥʝʮʢ), ʩ ʮʝʣʴʶ ʥʝ ʪʦʣʴʢʦ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ, ʥʦ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ ʢʘʢ ʧʫʥʢʪʘ 

ʧʝʨʝʩʘʜʢʠ ʩ ʦʜʥʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʜʨʫʛʦʡ (ʥʘ ʧʦʝʟʜʘ ʜʘʣʴʥʝʛʦ ʩʣʝʜʦʚʘʥʠʷ ï 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʚʦʢʟʘʣ ʅʦʚʦʩʠʙʠʨʩʢ-ɻʣʘʚʥʳʡ, ʘʚʠʘʪʨʘʥʩʧʦʨʪ - ʘʵʨʦʧʦʨʪ ʊʦʣʤʘʯʝʚʦ).   

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʝʪʴ ʛʦʨʦʜʘ ʦʢʘʟʘʣʘʩʴ ʥʝ ʧʦʜʛʦʪʦʚʣʝʥʘ ʢ ʪʘʢʦʤʫ 

ʦʙʲʝʤʫ ʧʝʨʝʚʦʟʦʢ. ʃʠʥʠʠ ʤʝʪʨʦʧʦʣʠʪʝʥʘ ʦʭʚʘʪʳʚʘʶʪ ʣʠʰʴ ʥʝʙʦʣʴʰʦʡ ʫʯʘʩʪʦʢ ʚ ʮʝʥʪʨʝ 

ʛʦʨʦʜʘ, ʠʩʢʣʶʯʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʡ ʜʦʩʪʘʚʢʠ ʧʘʩʩʘʞʠʨʦʚ ʚ ʩʧʘʣʴʥʳʝ ʨʘʡʦʥʳ. 

ɸʚʪʦʤʦʙʠʣʴʥʳʝ ʤʘʛʠʩʪʨʘʣʠ ʛʦʨʦʜʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʜʝʣʷʶʪ ʧʦʪʦʢʠ ʪʨʘʥʩʧʦʨʪʘ ʠ 

ʟʘʢʦʣʴʮʦʚʘʥʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʟʘʪʦʨʦʚ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘ ʜʚʫʭ ʦʩʥʦʚʥʳʭ 

ʚʦʜʥʳʭ ʧʝʨʝʧʨʘʚʘʭ ʯʝʨʝʟ ʨʝʢʫ ʆʙʴ ï ʆʢʪʷʙʨʴʩʢʦʤ ʠ ɼʠʤʠʪʨʦʚʩʢʦʤ ʤʦʩʪʘʭ, ʯʪʦ 

ʟʘʪʨʫʜʥʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʯʘʩʪʷʤʠ ʛʦʨʦʜʘ ʠ ʫʭʫʜʰʘʝʪ ʫʩʣʦʚʠʷ ʧʨʦʞʠʚʘʥʠʷ 

ʞʠʪʝʣʝʡ ʣʝʚʦʙʝʨʝʞʴʷ. ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʨʦʩʪʦʤ ʯʠʩʣʘ ʣʠʯʥʦʛʦ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʧʨʠʚʦʜʷʪ ʢ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʢʦʣʣʘʧʩʫ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ. 

ʈʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʦʚ ʠ 

ʚʳʥʝʩʝʥʠʝ ʠʭ ʯʘʩʪʠ ʟʘ ʧʨʝʜʝʣʳ ʮʝʥʪʨʘ ʛʦʨʦʜʘ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʫʟʣʘ (ʊʇʋ), ʦʙʲʝʜʠʥʷʶʱʝʛʦ ʛʦʨʦʜʩʢʠʝ, ʧʨʠʛʦʨʦʜʥʳʝ  ʠ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʝ 

ʧʝʨʝʚʦʟʢʠ [1,2].   

ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʘʩʩʘʞʠʨʦʚ ʨʝʛʠʦʥʦʚ ʉʠʙʠʨʠ ʠʩʧʦʣʴʟʫʝʪ ʅʦʚʦʩʠʙʠʨʩʢ ʚ 

ʢʘʯʝʩʪʚʝ ʧʫʥʢʪʘ ʧʝʨʝʩʘʜʢʠ ʥʘ ʧʦʝʟʜʘ ʜʘʣʴʥʝʛʦ ʩʣʝʜʦʚʘʥʠʷ/ʘʚʠʘʪʨʘʥʩʧʦʨʪ. ʆʩʦʙʝʥʥʦ 

ʚʳʜʝʣʷʶʪʩʷ ʣʝʪʥʠʝ ʧʝʨʝʚʦʟʢʠ - ʤʝʞʜʫʛʦʨʦʜʥʠʝ ʘʚʪʦʙʫʩʳ ʠʣʠ ʧʦʝʟʜʘ ʤʝʩʪʥʦʛʦ ʩʦʦʙʱʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʜʦʩʪʘʚʣʷʶʪ ʧʘʩʩʘʞʠʨʦʚ ʚ ʅʦʚʦʩʠʙʠʨʩʢ ʪʦʣʴʢʦ ʜʣʷ ʧʝʨʝʩʘʜʢʠ ʥʘ ʜʨʫʛʦʡ ʚʠʜ 

ʪʨʘʥʩʧʦʨʪʘ ʜʣʷ ʧʦʝʟʜʢʠ ʚ ʢʫʨʦʨʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ (ʨʠʩ. 1). 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʧʫʩʢʘ ʧʦʝʟʜʦʚ 

ʯʝʨʝʟ ʣʦʛʠʩʪʠʯʝʩʢʠ ʙʦʣʝʝ ʚʳʛʦʜʥʳʡ ʧʫʥʢʪ ʚ ʦʙʭʦʜ ʢʨʫʧʥʦʡ ʧʘʩʩʘʞʠʨʩʢʦʡ ʩʪʘʥʮʠʠ - 

ʅʦʚʦʩʠʙʠʨʩʢ-ɻʣʘʚʥʳʡ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʪʦʛʦ ʘʥʘʣʠʟʘ ʩ ʧʦʤʦʱʴʶ ɸʈʄ 

çʂʦʨʨʝʩʧʦʥʜʝʥʮʠʷè ʥʘ ʙʘʟʝ ɸʉʋ çʕʢʩʧʨʝʩʩ-3è ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʧʨʦʜʘʞ ʙʠʣʝʪʦʚ ʟʘ 

ʧʝʨʠʦʜ ʩ ʷʥʚʘʨʷ ʧʦ ʩʝʥʪʷʙʨʴ 2016 ʛʦʜʘ. 
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ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʪʨʘʥʟʠʪʥʳʭ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʦʚ ʠʟ  ʨʝʛʠʦʥʦʚ ʉʠʙʠʨʠ 
 

ʊʘʙʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʜʣʷ ʩʪʘʥʮʠʠ ʅʦʚʦʩʠʙʠʨʩʢ-ɻʣʘʚʥʳʡ: 

ʩʫʤʤʠʨʦʚʘʣʘʩʴ ʧʦʩʘʜʢʘ ʠ ʚʳʩʘʜʢʘ ʧʘʩʩʘʞʠʨʦʚ ʧʦ ʚʩʝʤ ʧʦʝʟʜʘʤ, ʧʨʦʭʦʜʷʱʠʤ ʪʨʘʥʟʠʪʦʤ - 

ʪʦ ʝʩʪʴ, ʪʝʭ, ʢʦʪʦʨʳʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʧʫʱʝʥʳ ʚ ʦʙʭʦʜ ʧʘʩʩʘʞʠʨʩʢʦʡ 

ʩʪʘʥʮʠʠ. ɼʘʣʝʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʯʠʩʣʦ ʚʳʭʦʜʷʱʠʭ-ʚʭʦʜʷʱʠʭ ʧʘʩʩʘʞʠʨʦʚ ʟʘ ʦʜʠʥ ʧʨʦʧʫʩʢ 

ʧʦʝʟʜʘ ʯʝʨʝʟ ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʫʟʝʣ. ʊʘʢʞʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦʩʘʜʢʠ ʠ 

ʚʳʩʘʜʢʠ ʧʦ ʩʪʘʥʮʠʠ ʅʦʚʦʩʠʙʠʨʩʢïɻʣʘʚʥʳʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʦʚ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ ʪʨʘʥʟʠʪʥʳʭ ʧʦʝʟʜʦʚ: 

¶ ʧʦʝʟʜʘ ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ ʦʙʨʘʱʝʥʠʷ, ʠʤʝʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦʩʘʜʢʫ ʠ ʚʳʩʘʜʢʫ ʧʦ 

ʩʪʘʥʮʠʠ ʅʦʚʦʩʠʙʠʨʩʢ-ɻʣʘʚʥʳʡ; 

¶ çʣʝʪʥʠʝè ʧʦʝʟʜʘ, ʠʤʝʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦʩʘʜʢʫ ʠ ʚʳʩʘʜʢʫ ʧʦ ʩʪʘʥʮʠʠ 

ʅʦʚʦʩʠʙʠʨʩʢ-ɻʣʘʚʥʳʡ; 

¶ ʧʦʝʟʜʘ, ʠʤʝʶʱʠʝ ʣʠʙʦ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦʩʘʜʢʫ, ʣʠʙʦ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʳʩʘʜʢʫ ʧʦ 

ʩʪʘʥʮʠʠ ʅʦʚʦʩʠʙʠʨʩʢ-ɻʣʘʚʥʳʡ; 

¶ ʧʦʝʟʜʘ, ʠʤʝʶʱʠʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʩʘʜʢʫ ʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʳʩʘʜʢʫ ʧʦ ʩʪʘʥʮʠʠ 

ʅʦʚʦʩʠʙʠʨʩʢ-ɻʣʘʚʥʳʡ. 

ʇʦʩʣʝʜʥʠʝ ʪʨʠ ʛʨʫʧʧʳ ʧʦʝʟʜʦʚ ʷʚʣʷʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ 

ʧʨʦʧʫʩʢʘ ʯʝʨʝʟ ʊʇʋ ʥʘ ʙʘʟʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʦʙʭʦʜ ʛʦʨʦʜʘ. ʕʪʦ ʧʦʟʚʦʣʠʪ 

ʩʥʠʟʠʪʴ ʟʘʛʨʫʟʢʫ ʟʘʧʘʜʥʦʡ ʛʦʨʣʦʚʠʥʳ ʩʪʘʥʮʠʠ ʅʦʚʦʩʠʙʠʨʩʢ ï ɻʣʘʚʥʳʡ (ʩʝʡʯʘʩ ʩʦʩʪʘʚʣʷʝʪ 

96 %), ʘ ʪʘʢʞʝ ʚʳʩʚʦʙʦʜʠʪʴ ʤʦʱʥʦʩʪʠ ʦʜʥʦʧʫʪʥʦʛʦ ʤʦʩʪʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʯʝʨʝʟ ʨʝʢʫ ʆʙʴ. 

ʎʝʣʠ ʩʦʟʜʘʥʠʷ ʊʇʋ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

1. ʆʧʪʠʤʠʟʘʮʠʷ ʜʚʠʞʝʥʠʷ ʪʨʘʥʟʠʪʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʦʚ ʯʝʨʝʟ ʅʦʚʦʩʠʙʠʨʩʢʠʡ 

ʫʟʝʣ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʫʟʦʚʦʛʦ ʦʙʭʦʜʘ ʩʪ. ʅʦʚʦʩʠʙʠʨʩʢ-ɻʣʘʚʥʳʡ. 

2. ʉʦʟʜʘʥʠʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ (ʄʊʉ), ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʙʫʜʫʪ 

ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ ʜʘʣʴʥʝʛʦ ʩʣʝʜʦʚʘʥʠʷ; ʦʙʝʩʧʝʯʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʤʝʞʥʳʭ 

ʚʠʜʦʚ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ. 

3. ʆʙʝʩʧʝʯʝʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʩʘʞʠʨʘʤʠ ʥʦʚʦʚʚʝʜʸʥʳʤʠ 

ʄʊʉ ʠ ʊʇʋ. 

ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʨʘʟʤʝʱʝʥʠʷ ʊʇʋ ʚʳʙʨʘʥʘ ʩʪʘʥʮʠʷ ʀʥʷ. ʉʪʘʥʮʠʷ ʀʥʷ 

ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʶʞʥʦʛʦ, ʂʫʟʙʘʩʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʛʨʫʟʦʚʦʛʦ ʦʙʭʦʜʘ 

ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʫʟʣʘ (ʨʠʩ. 2, 3). ʂʨʦʤʝ ʪʦʛʦ, ʚʙʣʠʟʠ ʠʤʝʝʪʩʷ ʥʝʟʘʛʨʫʞʝʥʥʳʡ ʤʦʩʪʦʚʦʡ 

ʧʝʨʝʭʦʜ, ʘʚʪʦʤʘʛʠʩʪʨʘʣʴ, ʮʝʥʪʨ ʧʝʨʝʩʝʯʝʥʠʷ ʤʘʨʰʨʫʪʦʚ ʛʦʨʦʜʩʢʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ. ʉʪʘʥʮʠʷ ʥʘʭʦʜʠʪʩʷ ʚʙʣʠʟʠ ʛʦʨʦʜʩʢʠʭ çʩʧʘʣʴʥʳʭè ʨʘʡʦʥʦʚ, ʩʪʨʦʷʱʠʭʩʷ 

ʞʠʣʤʘʩʩʠʚʦʚ, ʘ ʪʘʢʞʝ ʚʳʭʦʜʠʪ ʟʘ ʛʨʘʥʠʮʳ ʨʘʡʦʥʘ, ʦʭʚʘʯʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʳʤ ʢʦʣʣʘʧʩʦʤ 

ʚ çʯʘʩʳ ʧʠʢè. 
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ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʩʪʘʥʮʠʠ ʀʥʷ ʩ ʫʢʘʟʘʥʠʝʤ ʧʦʜʭʦʜʦʚ, ʧʣʘʪʬʦʨʤ ʠ ʧʫʪʝʧʨʦʚʦʜʦʚ 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʉʪʘʥʮʠʷ ʀʥʷ ʥʘ ʢʘʨʪʝ 2ɻʀʉ 
  

ɺʳʙʦʨ ʩʪʘʥʮʠʠ  ʀʥʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʊʇʋ ʦʙʦʩʥʦʚʘʥ ʩʣʝʜʫʶʱʠʤ: 

ʘ) ʧʝʨʝʩʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʣʠʥʠʡ  (ʟʘʧʘʜ-ʚʦʩʪʦʢ ʧʦ ʛʨʫʟʦʚʦʤʫ 

ʦʙʭʦʜʫ, ʂʫʟʙʘʩʩ, ʶʛ); 

ʙ) ʥʘʣʠʯʠʝ ʨʷʜʦʤ ʢʨʫʧʥʦʡ ʘʚʪʦʤʘʛʠʩʪʨʘʣʠ (ɹʝʨʜʩʢʦʝ ʰʦʩʩʝ) ʠ ʚʦʜʥʦʡ ʧʝʨʝʧʨʘʚʳ 

(ɹʫʛʨʠʥʩʢʠʡ ʤʦʩʪ) ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʨʰʨʫʪʦʚ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʦʙʭʦʜ 

çʧʨʦʙʦʢè ʚ ʧʠʢʦʚʳʝ ʯʘʩʳ; 

ʚ) ʥʘʣʠʯʠʝ ʠʥʪʝʥʩʠʚʥʦʛʦ (ʜʦ 40 ʧʘʨ/ʩʫʪ) ʧʨʠʛʦʨʦʜʥʦʛʦ ʜʚʠʞʝʥʠʷ; 

ʛ) ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʛʦʨʦʜʩʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ (29 ʤʘʨʰʨʫʪʦʚ); 

ʜ) ʥʘʣʠʯʠʝ ʥʝʟʘʩʪʨʦʝʥʥʳʭ ʧʣʦʱʘʜʝʡ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʘʚʠʣʴʦʥʦʚ ʠ ʪʝʨʤʠʥʘʣʦʚ 

ʊʇʋ; 

ʝ) ʥʘʣʠʯʠʝ ʙʣʠʟʣʝʞʘʱʝʡ ʩʪʘʥʮʠʠ ʀʥʩʢʘʷ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʚʟʷʪʴ ʥʘ ʢʦʥʪʨʦʣʴ ʊʇʋ 

ʢʘʢ ʫʜʘʣʝʥʥʳʡ ʨʘʡʦʥ. 

ʇʨʠ ʵʪʦʤ ʠʤʝʶʪʩʷ ʥʝʜʦʩʪʘʪʢʠ ʨʘʟʤʝʱʝʥʠʷ ʊʇʋ ʥʘ ʩʪʘʥʮʠʠ ʀʥʷ: 

1) ʨʘʟʤʝʱʝʥʠʝ ʧʫʪʝʡ ʜʣʷ ʧʨʦʧʫʩʢʘ ʪʨʘʥʟʠʪʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʦʚ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʚʦʟʚʳʰʝʥʠʠ (ʦʢʦʣʦ 7 ʤ) ʥʘʜ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ʠ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʤ (ʦʢʦʣʦ 180 ʤ) ʫʜʘʣʝʥʠʠ ʯʝʪʥʦʛʦ ʧʫʪʠ ʦʪ ʥʝʯʝʪʥʦʛʦ: ʵʪʦ ʩʪʘʚʠʪ ʚʦʧʨʦʩ ʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʵʩʢʘʣʘʪʦʨʦʚ ʠ ʪʨʘʚʦʣʘʪʦʨʦʚ ʜʣʷ ʫʜʦʙʩʪʚʘ ʧʝʨʝʜʠʩʣʦʢʘʮʠʠ ʧʘʩʩʘʞʠʨʦʚ 

ʚʥʫʪʨʠ ʊʇʋ; 

2) ʥʘʣʠʯʠʝ ʙʣʠʟʣʝʞʘʱʝʡ ʩʦʨʪʠʨʦʚʦʯʥʦʡ ʩʪʘʥʮʠʠ ʀʥʩʢʘʷ ʩʦ ʩʣʦʞʠʚʰʝʡʩʷ 

ʪʝʭʥʦʣʦʛʠʝʡ ʨʘʙʦʪʳ: ʚʨʘʞʜʝʙʥʦʩʪʴ ʤʘʨʰʨʫʪʦʚ ʜʚʠʞʝʥʠʷ ʧʦ ʩʪʘʥʮʠʠ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʧʫʪʝʡ; 

3) ʦʪʩʫʪʩʪʚʠʝ ʣʠʥʠʠ ʤʝʪʨʦʧʦʣʠʪʝʥʘ ʚ ʙʣʠʞʘʡʰʝʡ ʜʦʩʪʫʧʥʦʩʪʠ; 
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4) ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʙʝʛʘ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʦʚ ʚʥʫʪʨʠ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʫʟʣʘ ʩ 53 ʢʤ 

ʜʦ 66  ʢʤ; 

5) ʥʘʣʠʯʠʝ ʠʥʪʝʥʩʠʚʥʦʛʦ  ʛʨʫʟʦʚʦʛʦ ʜʚʠʞʝʥʠʷ, ʚ ʪ.ʯ. ʧʦʝʟʜʦʚ ʧʦ ʪʚʝʨʜʳʤ ʥʠʪʢʘʤ 

ʛʨʘʬʠʢʘ. ʆʜʥʘʢʦ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʘʥʥʳʭ ɻʀɼ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʥʦʨʤʘʪʠʚʥʳʭ ʨʘʟʤʝʨʘʭ 

ʜʚʠʞʝʥʠʷ, ʨʘʚʥʦʤʫ 115 ʧʘʨ ʛʨʫʟʦʚʳʭ ʧʦʝʟʜʦʚ ʚ ʩʫʪʢʠ ʧʨʦʧʫʩʢʘʝʪʩʷ ʦʢʦʣʦ 60, ʯʪʦ ʛʦʚʦʨʠʪ 

ʦ ʥʘʣʠʯʠʠ ʨʝʟʝʨʚʘ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʘʩʪʢʘ. ʉ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʲʝʤʘ 

(ʧʨʠʥʷʪʦʛʦ Ů=2 ʩ ʫʯʝʪʦʤ ʙʣʠʟʦʩʪʠ ʢ ʩʪ. ʀʥʩʢʦʡ ʠ ʥʘʣʠʯʠʠ ʦʩʪʘʥʦʚʢʠ ʥʘ ʊʇʋ) 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʦʟʤʦʞʥʦ ʧʨʦʧʫʩʪʠʪʴ ʜʦ 20 ʧʘʨ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʦʚ. 

ʇʨʠ ʵʪʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʊʇʋ ʥʘ ʙʘʟʝ ʩʪʘʥʮʠʠ ʀʥʷ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ  

ʩʪʨʦʠʪʝʣʴʩʪʚʦ: 

¶ ʥʦʚʳʭ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʊʇʋ ʠ ʩʤʝʞʥʳʭ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʣʘʪʬʦʨʤ ʥʦʨʤʘʪʠʚʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ; 

¶ ʧʘʚʠʣʴʦʥʦʚ, ʪʝʨʤʠʥʘʣʦʚ, ʧʘʨʢʦʚʦʢ ʠ ʪ.ʜ. ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ; 

¶ ʥʝʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʄʊʉ ʥʘ ʩʪʘʥʮʠʠ ʀʥʷ ʧʦʪʨʝʙʫʝʪʩʷ: 

¶ ʠʟʤʝʥʝʥʠʝ ʤʘʨʰʨʫʪʘ ʩʣʝʜʦʚʘʥʠʷ ʯʘʩʪʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʦʚ ʜʘʣʴʥʝʛʦ 

ʩʣʝʜʦʚʘʥʠʷ ʧʦ ʛʨʫʟʦʚʦʤʫ ʦʙʭʦʜʫ ʩʪʘʥʮʠʠ ʅʦʚʦʩʠʙʠʨʩʢ - ɻʣʘʚʥʳʡ  (ʆʙʴ ï ʀʥʩʢʘʷ - ʉʦʢʫʨ) 

ʩ ʦʩʪʘʥʦʚʢʦʡ ʥʘ ʧʣ. ʀʥʷ; 

¶ ʠʟʤʝʥʝʥʠʝ ʯʘʩʪʠ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʘʚʪʦʙʫʩʥʳʭ ʤʘʨʰʨʫʪʦʚ (ʧʝʨʝʥʝʩʝʥʠʝ 

ʧʫʥʢʪʘ ʦʪʧʨʘʚʣʝʥʠʷ ʩ ʘʚʪʦʚʦʢʟʘʣʘ ʥʘ ʂʨʘʩʥʦʤ ʇʨʦʩʧʝʢʪʝ ʥʘ ʘʚʪʦʚʦʢʟʘʣ ʊʇʋ); 

¶ ʠʟʤʝʥʝʥʠʝ ʯʘʩʪʠ ʤʘʨʰʨʫʪʦʚ ʵʣʝʢʪʨʦʧʦʝʟʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʩʦʟʜʘʥʠʝʤ 

çʛʦʨʦʜʩʢʠʭ ʧʦʝʟʜʦʚè ʆʙʴ ï ʀʥʩʢʘʷ - ʉʦʢʫʨ, ʦʙʨʘʱʘʶʱʠʭʩʷ ʧʦ ʤʘʷʪʥʠʢʦʚʦʤʫ ʧʨʠʥʮʠʧʫ 

ʯʝʨʝʟ ʊʇʋ; 

¶ ʠʟʤʝʥʝʥʠʝ ʤʘʨʰʨʫʪʦʚ ʩʣʝʜʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ  ʥʘʧʨʘʚʣʝʥʠʡ ʛʦʨʦʜʩʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʜʣʷ ʨʘʟʚʦʟʘ çʤʝʩʪʥʳʭè ʧʘʩʩʘʞʠʨʦʚ; 

¶ ʧʨʠʥʷʪʠʝ ʜʘʣʴʥʠʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʦʝʟʜʦʚ ʟʘ ʦʩʥʦʚʫ ʀʊʉ ʠ ʧʦʜʚʷʟʢʘ ʢ ʠʭ 

ʨʘʩʧʠʩʘʥʠʶ ʨʘʩʧʠʩʘʥʠʷ ʜʚʠʞʝʥʠʷ ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ. 

ʆʞʠʜʘʝʤʳʡ ʵʬʬʝʢʪ ʦʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʊʇʋ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʄʊʉ: 

1) ʦʙʝʩʧʝʯʝʥʠʝ ʫʜʦʙʩʪʚʘ ʧʝʨʝʩʘʜʢʠ ʪʨʘʥʟʠʪʥʳʭ ʧʘʩʩʘʞʠʨʦʚ ʩ ʧʦʝʟʜʦʚ ʜʘʣʴʥʝʛʦ 

ʩʣʝʜʦʚʘʥʠʷ ʥʘ ʜʨʫʛʠʝ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ ʠ ʦʙʨʘʪʥʦ; 

2) ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʩʤʝʰʘʥʥʳʭ ʧʝʨʝʚʦʟʦʢ ʚ ʨʝʛʠʦʥʳ ʠ ʘʵʨʦʧʦʨʪ 

çʊʦʣʤʘʯʝʚʦè ʘʚʪʦʙʫʩʘʤʠ ɸʆ çʌʇʂè ʩ ʮʝʣʴʶ ʧʨʠʚʣʝʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ; 

3) ʩʥʠʞʝʥʠʝ ʟʘʛʨʫʟʢʠ ʩʪ. ʅʦʚʦʩʠʙʠʨʩʢ-ɻʣʘʚʥʳʡ   ʠ ʤʦʩʪʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʯʝʨʝʟ  ʨ. 

ʆʙʴ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʙʨʘʱʝʥʠʝ ʘʵʨʦʵʢʩʧʨʝʩʩʦʚ ʜʦ ʩʪ. ʆʙʴ; 

4) ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʟʘʛʨʫʟʢʠ ʛʦʨʦʜʩʢʠʭ ʘʚʪʦʜʦʨʦʛ ʜʚʠʞʝʥʠʝʤ ʨʝʡʩʦʚʳʭ ʘʚʪʦʙʫʩʦʚ 

ʠ ʫʤʝʥʴʰʝʥʠʝ ʚʨʝʤʝʥʠ ʚ ʧʫʪʠ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʧʨʦʜʚʠʞʝʥʠʷ ʘʚʪʦʙʫʩʦʚ ʧʦ ʛʦʨʦʜʫ; 

5) ʧʨʠʚʣʝʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʧʦ ʩʪʘʥʮʠʠ ʀʥʷ; 

6) ʫʜʦʙʩʪʚʦ ʧʨʦʝʟʜʘ ʜʦ ʤʝʩʪʘ ʞʠʪʝʣʴʩʪʚʘ çʤʝʩʪʥʳʭè ʧʘʩʩʘʞʠʨʦʚ, ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ 

ʣʝʚʦʤ ʙʝʨʝʛʫ, ʂʣʶʯ-ʂʘʤʳʰʝʥʩʢʦʤ ʧʣʘʪʦ, ʇʝʨʚʦʤʘʡʩʢʦʤ ʨʘʡʦʥʝ ʠ ʪ.ʜ.; 

7) ʥʝʪʨʘʥʩʧʦʨʪʥʳʝ ʫʩʣʫʛʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʇʋ. 

ʉʭʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʩʩʘʞʠʨʩʢʦʡ ʨʘʙʦʪʳ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʊʇʋ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 4. 
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ʈʠʩʫʥʦʢ 4 ï ʉʭʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʩʩʘʞʠʨʩʢʦʡ ʨʘʙʦʪʳ ʚ ʫʟʣʝ, ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʊʇʋ ʥʘ ʙʘʟʝ 

ʩʪʘʥʮʠʠ ʀʥʷ 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʳʣʠ ʦʩʚʝʱʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʧʨʦʝʢʪʘ ʊʇʋ ʥʘ ʙʘʟʝ ʩʪʘʥʮʠʠ 

ʀʥʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʨʘʟʜʝʣʠʪʴ ʪʨʘʥʟʠʪʥʳʝ ʧʘʩʩʘʞʠʨʩʢʠʝ ʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʦʪʦʢʠ, 

ʩʣʝʜʫʶʱʠʝ ʚ ʧʨʝʜʝʣʘʭ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʫʟʣʘ. ɼʣʷ ʦʮʝʥʢʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʝʩʪʠ ʠʟʳʩʢʘʥʠʷ ʨʝʟʚʝʨʚʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʧʦʪʦʢʦʚ, ʫʜʝʣʷʷ ʦʩʦʙʝʥʥʦ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪʳ ʩ ʧʦʝʟʜʘʤʠ ʜʘʣʴʥʝʛʦ 

ʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʤʘʨʰʨʫʪʦʚ ʠʭ ʩʣʝʜʦʚʘʥʠʷ,  ʘ ʪʘʢʞʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʙʦʪ ʧʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʊʇʋ ʠ ʨʘʟʨʘʙʦʪʢʝ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʭʝʤ ʧʨʦʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʧʦ ʥʦʚʳʤ 

ʤʘʨʰʨʫʪʘʤ, ʚʢʣʶʯʘʶʱʠʤ ʊʇʋ çʀʥʷè.  ʀʪʦʛʦʚʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʫʜʝʪ 

ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʨʦʝʢʪʘ ʠ ʝʛʦ ʜʘʣʴʥʝʡʰʘʷ ʦʧʪʠʤʠʟʘʮʠʷ. 
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ɸbstract. In the article we calculated tariff of passenger transportations. 
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ʆʨʛʘʥʠʟʘʮʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʝʣʴʩʢʦʛʦ. ʇʦʵʪʦʤʫ ʥʘʤʠ ʧʨʦʚʝʜʝʥ ʨʘʩʯʝʪ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʩʪʦʠʤʦʩʪʠ ʧʨʦʝʟʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʢʘʯʝʩʪʚʘ ʜʦʨʦʛ ʠ 

ʨʘʩʩʪʦʷʥʠʷ ʧʦʝʟʜʢʠ. ʈʘʩʯʝʪʥʳʡ ʪʘʨʠʬ ʥʘ ʧʦʝʟʜʢʫ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʤʝʪʦʜʠʢʝ 

ʄʠʥʊʨʘʥʩʂʦʤʘ ʈʂ [1] 
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ʛʜʝ: ʊʨ ï ʨʘʩʯʝʪʥʳʡ ʪʘʨʠʬ ʜʣʷ ʜʘʥʥʦʛʦ ʤʘʨʰʨʫʪʘ; 

×ɿi ï ʦʙʱʘʷ ʛʦʜʦʚʘʷ ʩʫʤʤʘ ʥʦʨʤʘʪʠʚʥʳʭ (ʨʘʩʯʝʪʥʳʭ) ʟʘʪʨʘʪ ʧʝʨʝʚʦʟʯʠʢʘ ʥʘ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʜʘʥʥʦʛʦ ʤʘʨʰʨʫʪʘ ʧʦ ʚʩʝʤ i-ʳʤ ʩʪʘʪʴʷ ʨʘʩʭʦʜʦʚ (ʊʦʧʣʠʚʦ, ʉʤʘʟʦʯʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʈʝʤʦʥʪ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʘʚʪʦʙʫʩʦʚ, ɿʘʤʝʥʘ ʠ ʨʝʤʦʥʪ ʘʚʪʦʰʠʥ, 

ɸʤʦʨʪʠʟʘʮʠʷ ʘʚʪʦʙʫʩʦʚ, ɿʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʚʦʜʠʪʝʣʝʡ ʠ ʢʦʥʜʫʢʪʦʨʦʚ; 

ʂʅɼʉ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʦʙʨʘʟʦʚʘʥʠʝ ʜʦʭʦʜʘ ʜʣʷ ʫʧʣʘʪʳ ʥʘʣʦʛʘ ʥʘ 

ʜʦʙʘʚʣʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ (ʅɼʉ);  

ʂʈ ï ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʯʝʪʥʦʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʢ ʟʘʪʨʘʪʘʤ ʧʝʨʝʚʦʟʯʠʢʘ ʧʦ 

ʦʙʩʣʫʞʠʚʘʥʠʶ ʜʘʥʥʦʛʦ ʤʘʨʰʨʫʪʘ (ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1,15 ʜʦ 1,25, ʪ.ʝ., ʢʘʢ 

ʧʨʘʚʠʣʦ, 15-25%);   

ʂɸ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʫʩʣʫʛʠ ʘʚʪʦʚʦʢʟʘʣʦʚ (ʜʣʷ ʛʦʨʦʜʩʢʠʭ ʤʘʨʰʨʫʪʦʚ 

ʂɸ = 1,0); 

L ï ʛʦʜʦʚʦʡ ʧʨʦʙʝʛ ʘʚʪʦʙʫʩʦʚ ʥʘ ʜʘʥʥʦʤ ʤʘʨʰʨʫʪʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʨʰʨʫʪʘ ʠ ʨʘʩʧʠʩʘʥʠʷʤʠ ʜʚʠʞʝʥʠʷ ʘʚʪʦʙʫʩʦʚ; 

q ï ʧʘʩʧʦʨʪʥʘʷ ʧʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʴ ʘʚʪʦʙʫʩʘ (ʜʣʷ ʛʦʨʦʜʩʢʠʭ ʠ ʧʨʠʛʦʨʦʜʥʳʭ 

ʤʘʨʰʨʫʪʦʚ ï ʦʙʱʘʷ ʚʤʝʩʪʠʤʦʩʪʴ ʩ ʫʯʝʪʦʤ ʥʦʨʤʘʪʠʚʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ʥʘʢʦʧʠʪʝʣʴʥʳʭ 

ʧʣʦʱʘʜʦʢ, ʜʣʷ ʘʚʪʦʙʫʩʦʚ ʦʩʦʙʦ ʤʘʣʦʛʦ ʢʣʘʩʩʘ (ʤʠʢʨʦʘʚʪʦʙʫʩʦʚ) ï ʚʤʝʩʪʠʤʦʩʪʴ ʧʦ ʤʝʩʪʘʤ 

ʜʣʷ ʩʠʜʝʥʠʷ, ʜʣʷ ʤʝʞʜʫʛʦʨʦʜʥʳʭ ʠ ʚʥʫʪʨʠʦʙʣʘʩʪʥʳʭ ʤʘʨʰʨʫʪʦʚ ï ʚʤʝʩʪʠʤʦʩʪʴ ʧʦ ʤʝʩʪʘʤ 

ʜʣʷ ʩʠʜʝʥʠʷ); 

ɔ ï ʩʨʝʜʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʠ ʘʚʪʦʙʫʩʦʚ; 

ǎʊ ï ʪʘʨʠʬʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʧʦʝʟʜʢʠ ʧʘʩʩʘʞʠʨʦʚ ʚ ʢʤ; 
 

ʋʩʨʝʜʥʝʥʥʳʡ ʪʘʨʠʬ ʧʦ ʦʪʜʝʣʴʥʳʤ ʢʘʪʝʛʦʨʠʷʤ ʤʘʨʰʨʫʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʚʝʣʠʯʠʥʘ ʨʘʩʯʝʪʥʳʭ ʪʘʨʠʬʦʚ ʧʦ ʵʪʠʤ ʤʘʨʰʨʫʪʘʤ ʥʘ ʦʩʥʦʚʝ ʩʣʝʜʫʶʱʝʡ 

ʬʦʨʤʫʣʳ: 
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ä Ö
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ʛʜʝ: Ti - ʨʘʩʯʝʪʥʳʡ ʪʘʨʠʬ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʫʣʳ (1) ʧʦ 

ʢʘʞʜʦʤʫ i-ʦʤʫ ʤʘʨʰʨʫʪʫ; 

Qi - ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʨʘʩʯʝʪʥʳʡ ʦʙʲʝʤ ʧʝʨʝʚʦʟʦʢ ʧʘʩʩʘʞʠʨʦʚ ʧʦ ʢʘʞʜʦʤʫ i-ʦʤʫ 

ʤʘʨʰʨʫʪʫ, ʧʨʠ ʵʪʦʤ: Qi = ɸʤ ³ q ³ g ³ h ³ z , 
ʛʜʝ ɸʤ - ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʙʫʩʦʚ ʚ ʜʝʥʴ ʥʘ ʤʘʨʰʨʫʪʝ ʧʦ ʛʨʘʬʠʢʫ; 

 h - ʢʦʵʬʬʠʮʠʝʥʪ ʩʤʝʥʷʝʤʦʩʪʠ ʧʘʩʩʘʞʠʨʦʚ ʚ ʪʝʯʝʥʠʝ ʨʝʡʩʘ; 

z - ʢʦʣʠʯʝʩʪʚʦ ʨʝʡʩʦʚ, ʚʳʧʦʣʥʷʝʤʳʭ ʘʚʪʦʙʫʩʦʤ ʥʘ ʤʘʨʰʨʫʪʝ. 

 

ʆʙʦʩʥʦʚʘʥʠʝ ʨʘʩʯʝʪʥʳʭ ʪʘʨʠʬʦʚ ʥʘ ʤʘʨʰʨʫʪʳ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʩʣʝʜʫʶʱʝʤ 

ʧʦʨʷʜʢʝ: 

1 ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʦʢʫʤʝʥʪʘ [2], ʘ ʪʘʢʞʝ ʫʯʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʝʨʝʚʦʟʯʠʢʘ, 

ʫʪʦʯʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʤʘʨʰʨʫʪʫ: 

 

 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 
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× ʥʦʤʝʨ ʠ ʥʘʠʤʝʥʦʚʘʥʠʝ ʤʘʨʰʨʫʪʘ ʧʦ ʥʘʯʘʣʴʥʦʤʫ ʠ ʢʦʥʝʯʥʦʤʫ ʧʫʥʢʪʫ 
ʩʣʝʜʦʚʘʥʠʷ; 

× ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʫʥʢʪʦʚ ʥʘ ʤʘʨʰʨʫʪʝ ʚ ʧʨʷʤʦʤ (ʚ ʯʠʩʣʠʪʝʣʝ) ʠ 
ʦʙʨʘʪʥʦʤ (ʚ ʟʥʘʤʝʥʘʪʝʣʝ) ʥʘʧʨʘʚʣʝʥʠʷʭ; 

× ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʤʘʨʰʨʫʪʘ ʚ ʧʨʷʤʦʤ ʠ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʛʨʘʥʠʮʘʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ; 

× ʩʨʝʜʥʷʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʥʘ ʤʘʨʰʨʫʪʝ ʚ ʧʨʷʤʦʤ ʠ 
ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ; 

× ʢʦʣʠʯʝʩʪʚʦ ʨʝʡʩʦʚ ʚ ʨʘʙʦʯʠʝ ʠ ʚʳʭʦʜʥʳʝ ʜʥʠ; 

× ʚʨʝʤʷ ʧʦ ʛʨʘʬʠʢʫ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʨʝʡʩʘ; 

× ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢ ʠ ʧʘʩʩʘʞʠʨʦʦʙʦʨʦʪ; 

× ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʙʫʩʦʚ ʥʘ ʤʘʨʰʨʫʪʝ ʧʦ ʛʨʘʬʠʢʫ; 

× ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʙʫʩʦʚ; 

× ʧʘʩʧʦʨʪʥʘʷ ʚʤʝʩʪʠʤʦʩʪʴ ʘʚʪʦʙʫʩʦʚ ʥʘ ʤʘʨʰʨʫʪʝ ʧʦ ʤʝʩʪʘʤ ʜʣʷ ʩʠʜʝʥʠʷ 
ʧʘʩʩʘʞʠʨʦʚ ʠ ʦʙʱʘʷ (ʩ ʫʯʝʪʦʤ ʚʤʝʩʪʠʤʦʩʪʠ ʥʘʢʦʧʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʦʢ); 

× ɻ ʢʩʧʝʨʪʥʦ-ʦʮʝʥʦʯʥʳʝ (ʠʣʠ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʩʣʝʜʦʚʘʥʠʷ) 

ʩʨʝʜʥʷʷ ʜʘʣʴʥʦʩʪʴ ʧʦʝʟʜʢʠ ʧʘʩʩʘʞʠʨʦʚ (ʪʘʨʠʬʥʦʝ ʨʘʩʩʪʦʷʥʠʝ), ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʥʘʧʦʣʥʷʝʤʦʩʪʠ ʘʚʪʦʙʫʩʦʚ ʠ ʩʤʝʥʷʝʤʦʩʪʠ ʧʘʩʩʘʞʠʨʦʚ ʚ ʥʠʭ ʥʘ ʤʘʨʰʨʫʪʝ; 

× ʤʘʨʢʘ ʘʚʪʦʙʫʩʦʚ; 

2  ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʦʙʱʠʡ ʛʦʜʦʚʦʡ ʧʨʦʙʝʛ ʘʚʪʦʙʫʩʦʚ ʥʘ ʤʘʨʰʨʫʪʝ (L) ʧʦ 

ʬʦʨʤʫʣʝ: 

Lʦʙ = ɼʨ ³ ɸʤ (ʧ ³ ǎʢʨ + ǎʆ ),                          (3) 
 

ʛʜʝ ɼʨ ï ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʘʨʰʨʫʪʘ ʚ ʛʦʜʫ; 

ʧ - ʝʞʝʜʥʝʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʡʩʦʚ ʥʘ ʤʘʨʰʨʫʪʝ; 

ǎʢʨ - ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʤʘʨʰʨʫʪʘ, ʢʤ. 

ǎʆ - ʝʞʝʜʥʝʚʥʳʡ ʥʫʣʝʚʦʡ ʧʨʦʙʝʛ, ʢʤ.  
 

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʦʢʘʟʘʪʝʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʨʰʨʫʪʘ ʠʤʝʶʪ ʨʘʟʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦ 

ʨʘʙʦʯʠʤ ʠ ʚʳʭʦʜʥʳʤ ʜʥʷʤ, ʪʦ ʦʙʱʠʡ ʛʦʜʦʚʦʡ ʧʨʦʙʝʛ ʘʚʪʦʙʫʩʦʚ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʜʝʣʴʥʦ 

ʧʦ ʨʘʙʦʯʠʤ ʠ ʚʳʭʦʜʥʳʤ ʜʥʷʤ ʩ ʩʫʤʤʠʨʦʚʘʥʠʝʤ ʵʪʠʭ ʚʝʣʠʯʠʥ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ. ʅʝʢʦʪʦʨʳʝ 

ʵʣʝʤʝʥʪʳ ʧʨʦʛʨʘʤʤʳ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1-3. ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʧʨʦʛʨʘʤʤʘ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʧʨʦʚʝʜʝʪ ʨʘʩʯʝʪ ʩʪʦʠʤʦʩʪʠ ʙʠʣʝʪʘ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ.  

ɺ ʢʦʤʘʥʜʝ çʉʧʨʘʚʦʯʥʠʢʠè ʚʣʦʞʝʥʳ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʙʫʩʦʚ (ʤʘʨʢʘ, ʚʤʝʩʪʠʤʦʩʪʴ, ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʮʝʥʘ, ʠʟʛʦʪʦʚʠʪʝʣʴ).  

ɺ ʢʦʤʘʥʜʝ çɼʦʢʫʤʝʥʪʳè ʚʣʦʞʝʥʳ ɿʘʢʦʥʳ ʈʂ, ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʠ ʜʨ. 

ʜʦʢʫʤʝʥʪʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʝ ʩʦʦʙʱʝʥʠʝ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʣʶʙʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʛ ʨʘʙʦʪʘʪʴ ʩ ʧʨʦʛʨʘʤʤʦʡ, ʚʚʦʜʠʪʴ ʠ 

ʜʦʧʦʣʥʷʪʴ ʙʘʟʫ ʜʘʥʥʳʭ ʝʤʫ ʜʦʩʪʘʪʦʯʥʦ ʚʦʡʪʠ ʚ ʢʦʤʘʥʜʫ çʇʦʤʦʱʴè, ʚ ʢʦʪʦʨʦʡ ʫʢʘʟʘʥʳ 

ʚʩʝ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠ ʨʘʩʯʝʪʝ ʩʪʦʠʤʦʩʪʠ ʙʠʣʝʪʘ.  

ɼʝʡʩʪʚʠʝ ʦʩʪʘʣʴʥʳʭ ʢʦʤʘʥʜʥʳʭ ʦʢʦʥ ʧʦʥʷʪʥʦ ʠʟ ʠʭ ʥʘʟʚʘʥʠʷ. 
 

ʇʨʠʤʝʨ ʨʘʩʯʝʪ ʪʘʨʠʬʦʚ ʩʪʦʠʤʦʩʪʠ ʙʠʣʝʪʘ ʥʘ ʘʚʪʦʙʫʩ: 

1) ʈʘʩʯʝʪ ʪʘʨʠʬʦʚ ʷʚʣʷʝʪʩʷ ʢʦʥʝʯʥʦʡ ʮʝʣʴʶ ʧʨʦʛʨʘʤʤʳ ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ʤʠʥʠʩʪʝʨʩʪʚʘ ʪʨʘʥʩʧʦʨʪʘ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ ʧʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʥʥʳʭ ʚ ʨʘʟʜʝʣʝ çʉʇʈɸɺʆʏʅʀʂʀè 

2) ɺʳʙʦʨ ʤʘʨʰʨʫʪʘ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ (ʨʠʩʫʥʦʢ 1), ʚ ʢʦʪʦʨʦʤ ʧʨʦʩʪʘʚʣʷʝʪʩʷ 

ʨʘʩʩʪʦʷʥʠʝ ʧʝʨʝʚʦʟʢʠ ʠ ʢʘʯʝʩʪʚʦ ʜʦʨʦʛ ʧʦ ʤʘʨʰʨʫʪʫ 

3) ɺʳʙʦʨ ʤʘʨʢʠ ʘʚʪʦʙʫʩʘ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʠʞʝ ʥʘ ʨʠʩʫʥʢʝ 2 

4) ɿʘʧʦʣʥʝʥʠʝ ʧʫʩʪʫʶʱʠʭ ʷʯʝʝʢ ʩʪʨʦʢʠ 
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ʈʠʩʫʥʦʢ 1 ï ɺʳʙʦʨ ʤʘʨʰʨʫʪʘ ʧʦʝʟʜʢʠ 
 

ʈʠʩʫʥʦʢ 2 ï ɺʳʙʦʨ ʤʘʨʢʠ ʘʚʪʦʙʫʩʘ 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʈʘʩʯʝʪ ʩʪʦʠʤʦʩʪʠ ʙʠʣʝʪʘ 

 

5) ʇʨʦʩʤʦʪʨ ʩʪʦʠʤʦʩʪʠ ʦʜʥʦʛʦ ʙʠʣʝʪʘ ʩ ʧʦʤʦʱʴʶ 3-ʡ ʢʥʦʧʢʠ ʚ ʥʠʞʥʝʡ ʧʦʣʦʩʝ. 

ʇʨʠ ʵʪʦʤ ʦʪʢʨʦʝʪʩʷ ʠʟʦʙʨʘʞʝʥʥʘʷ ʥʠʞʝ ʬʦʨʤʘ ʩ ʜʘʥʥʳʤʠ (ʨʠʩʫʥʦʢ 3). ɽʩʣʠ ʱʝʣʢʥʫʪʴ ʧʦ 

ʧʦʷʩʥʷʶʱʠʤ ʥʘʜʧʠʩʷʤ ʧʝʨʝʜ ʜʘʥʥʳʤʠ, ʚʳʜʝʣʝʥʥʳʤʠ ʩʠʥʠʤ ʮʚʝʪʦʤ, ʚʳʧʦʣʥʷʝʪʩʷ 

ʧʨʦʚʝʨʢʘ ʥʘʣʠʯʠʷ ʜʘʥʥʳʭ ʧʦ ʩʦʩʪʘʚʣʷʶʱʠʤ ʢʦʤʧʦʥʝʥʪʘʤ ʨʘʩʭʦʜʦʚ. 

6) ʈʘʩʧʝʯʘʪʢʘ ʨʝʝʩʪʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʮʝʥ ʥʘ ʪʨʝʙʫʝʤʳʝ ʤʘʨʰʨʫʪʳ ʚʳʧʦʣʥʷʝʪʩʷ 

ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ  ʚ ʥʠʞʥʝʡ ʧʦʣʦʩʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʝʟʜ ʥʘ ʘʚʪʦʙʫʩʝ ʇɸɿ ʦʪ ʨʘʡʮʝʥʪʨʘ ʋʟʫʥʢʦʣʴ ʜʦ ʉʅʇ ɽʨʰʦʚʢʘ 

ʜʦʣʞʝʥ ʩʪʦʠʪʴ ʤʠʥʠʤʫʤ 153,36 ʪʝʥʛʝ. ʌʘʢʪʠʯʝʩʢʠ - 200 ʪʝʥʛʝ. 
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ʆ ʄɽʊʆɼʆʃʆɻʀʀ ʊɽʈʄʀʅɸʃʀʉʊʀʂʀ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʪʦʜʦʣʦʛʠʷ ʪʝʨʤʠʥʘʣʠʩʪʠʢʠ ʢʘʢ ʥʦʚʦʛʦ 

ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʪʝʨʤʠʥʘʣʴʥʳʭ ʩʝʪʝʡ ʠ ʦʙʲʝʢʪʦʚ ʪʝʨʤʠʥʘʣʴʥʦ-

ʩʢʣʘʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʧʨʠʥʮʠʧʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʢʦʥʮʝʧʮʠʶ 

ʪʝʨʤʠʥʘʣʠʩʪʠʢʠ. ʆʧʨʝʜʝʣʝʥʦ ʤʝʩʪʦ ʪʝʨʤʠʥʘʣʠʩʪʠʢʠ ʚ ʦʙʱʝʡ ʩʠʩʪʝʤʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ. 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʪʝʨʤʠʥʘʣʠʩʪʠʢʘ ʤʝʪʦʣʦʣʛʠʷʩʳ ʪʝʨʤʠʥʘʣʜʳ ï ץʦʡʤʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʩʳʥʳש ʦʙʲʝʢʪʽʩʽ ʤʝʥ ʪʝʨʤʠʥʘʣʜʳץ ʞװʡʝʥʽ ʟʝʨʪʪʝʫʜʝʛʽ ʞʘשʘ סʳʣʳʤʠ ʙʘסʳʪ 

ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʘʜʳ. ʊʝʨʤʠʥʘʣʠʩʪʠʢʘ ʢʦʥʮʝʧʮʠʷʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʪʳʥ ʪʘʣʘʧʪʘʨ 

 ʡʝʜʝʛʽװʞ ץʦʨʪʘ ץʳʣʳʤʜʘʨ ʤʝʥ ʪʨʘʥʩʧʦʨʪʪʳס ץʘʨʘʩʪʳʨʳʣʜʳ. ʃʦʛʠʩʪʠʢʘʣʳץ

ʪʝʨʤʠʥʘʣʠʩʪʠʢʘʥʳש ʦʨʥʳ ʘʥʳץʪʘʣʜʳ. 

ɸbstract. The article discusses the methodology of terminalistics as a new scientific 

direction for the study of terminal networks and objects of terminal and warehouse 

infrastructure. The principles, which are consisting the concept of terminalistics, are specified. 

The terminalistics is considered in the general system of transport and logistics sciences. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʟʝʣ, ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʦʙʲʝʢʪ, ʪʝʨʤʠʥʘʣʠʩʪʠʢʘ. 

ʊװʡʽʥʜ ̔ʩᴇʟʜʝʨ:  ʢᴇʣiʢ ʪװʡiʥi, ʣʦʛʠʩʪʠʷʣʳץ ʦʙʲʝʢʪ, ʪʝʨʤʠʥʘʣʠʩʪʠʢʘ. 

Keywords: transport hub, logistical object, terminalistics. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʥʦʚʳʭ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʨʘʩʯʝʪʘ 

ʧʘʨʘʤʝʪʨʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʨʝʛʠʦʥʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʩʢʣʘʜʩʢʠʭ 

ʩʠʩʪʝʤ (ʊʉʉ) ʩʚʷʟʘʥʘ  ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʦʣʥʦʪʦʡ ʠ ʢʦʤʧʣʝʢʩʥʦʩʪʴʶ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʥʘʫʢʝ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʳ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʟʘʜʘʯʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʣʦʩʴ ʙʳ ʤʥʦʛʦʘʩʧʝʢʪʥʦʝ ʠʟʫʯʝʥʠʝ 

ʊʉʉ ʚ ʮʝʣʦʤ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ (ʃʆ) ʚ ʯʘʩʪʥʦʩʪʠ. ʆʪʩʫʪʩʪʚʫʝʪ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʝ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʢʦʤʧʣʝʢʩʥʳʡ 

ʨʘʩʯʝʪ  ʧʘʨʘʤʝʪʨʦʚ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʝʪʠ (ʚʢʣʶʯʘʷ ʧʘʨʘʣʣʝʣʴʥʳʡ ʚʳʙʦʨ ʢʦʣʠʯʝʩʪʚʘ ʠ 

ʜʠʩʣʦʢʘʮʠʠ ʃʆ, ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ; ʦʧʨʝʜʝʣʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʷʤʦʡ ʠ ʪʝʨʤʠʥʘʣʴʥʦʡ ʧʝʨʝʚʦʟʢʠ, ʦʜʥʦʚʠʜʦʚʦʡ ʠ ʤʥʦʛʦʚʠʜʦʚʦʡ 

ʜʦʩʪʘʚʢʠ). 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʥʦʚʘʷ ʪʝʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʪʝʨʤʠʥʘʣʴʥʳʭ ʩʝʪʝʡ ʚ ʮʝʣʦʤ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʟʣʦʚ ʚ ʯʘʩʪʥʦʩʪʠ  ï ʪʝʦʨʠʷ ʪʝʨʤʠʥʘʣʠʩʪʠʢʠ. 

ʊʝʨʤʠʥʘʣʠʩʪʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʝ ʥʘʫʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʣʦʛʠʩʪʠʢʠ ʢʘʢ 

ʣʦʛʠʯʥʦʝ ʧʨʦʜʦʣʞʝʥʠʝ ʝʝ ʵʚʦʣʶʮʠʠ [1, ʩ.6]. 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 
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ʊʝʨʤʠʥʘʣʠʩʪʠʢʘ ʢʘʢ ʥʘʫʢʘ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʘʤ ʫʚʷʟʢʠ ʧʝʨʝʚʦʟʦʢ ʠ ʦʙʲʝʢʪʦʚ 

ʪʝʨʤʠʥʘʣʴʥʦ-ʩʢʣʘʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʩʢʣʘʜʦʚ, ʛʨʫʟʦʚʳʭ ʪʝʨʤʠʥʘʣʦʚ ʠ ʜʨ.), ʪ.ʝ. 

ʠʥʪʝʛʨʘʮʠʠ ʚʦʧʨʦʩʦʚ ʩʬʝʨ ʧʝʨʝʚʦʟʢʠ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʥʦʚʦʛʦ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ  ʦʧʨʝʜʝʣʷʝʪʩʷ: 1) ʦʪʩʫʪʩʪʚʠʝʤ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʝʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʠʝʨʘʨʭʠʠ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʟʣʦʚ ʠ ʜʨ. ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩ ʧʦʟʠʮʠʡ ʣʦʛʠʩʪʠʢʠ; 2) ʫʩʣʦʞʥʝʥʠʝʤ 

ʘʩʩʦʨʪʠʤʝʥʪʘ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ ʠ ʩʪʨʫʢʪʫʨʳ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ ʩ ʫʯʘʩʪʠʝʤ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʟʣʦʚ; 3) ʙʳʩʪʨʳʤ ʨʦʩʪʦʤ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʪʨʝʙʦʚʘʥʠʝ ʨʳʥʢʘ ʢ 

ʜʘʣʴʥʝʡʰʝʤʫ ʜʠʥʘʤʠʯʥʦʤʫ ʨʘʩʰʠʨʝʥʠʶ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʝʪʠ ʆɸʆ çʈɾɼè; 4)  

ʫʩʣʦʞʥʝʥʠʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ ʧʝʨʝʚʦʟʢʠ ʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʟʣʘʭ; 5) 

ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ ʧʦʣʥʦʪʦʡ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʩʪʴʶ ʠ ʢʦʤʧʣʝʢʩʥʦʩʪʴʶ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʟʣʦʚ ʠ ʪʝʨʤʠʥʘʣʴʥʳʭ ʩʝʪʝʡ. 

ʌʘʢʪʦʨʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʚʳʜʝʣʝʥʠʶ ʪʝʨʤʠʥʘʣʠʩʪʠʢʠ ʠʟ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ 

ʣʦʛʠʩʪʠʢʠ, ʷʚʣʷʶʪʩʷ: 1) ʥʝʠʟʙʝʞʥʦʩʪʴ ʨʝʰʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʩʚʷʟʘʥʥʳʭ ʩ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʪʫ ʟʘʜʘʯ (ʦʨʛʘʥʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝ ʪʦʣʴʢʦ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʥʦ ʠ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʛʨʫʟʦʜʚʠʞʝʥʠʷ), 2) 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʦʣʴ ʃʆ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ, ʩʚʷʟʘʥʥʘʷ ʩ ʧʨʦʜʚʠʞʝʥʠʝʤ ʪʦʚʘʨʦʚ 

ʦʪ ʥʘʯʘʣʴʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ ʜʦ ʢʦʥʝʯʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ; 3) ʚʳʩʦʢʘʷ ʜʦʣʷ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ, 

ʧʨʠʭʦʜʷʱʝʛʦʩʷ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ ʛʨʫʟʘ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʯʝʨʝʟ ʃʆ, ʯʪʦ ʪʨʝʙʫʝʪ 

ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ; 4) ʨʘʟʚʠʪʠʝ ʠʜʝʡ ʣʦʛʠʩʪʠʢʠ ʚ ʬʦʢʫʩʝ 

ʨʘʙʦʪʳ ʦʙʲʝʢʪʦʚ ʪʝʨʤʠʥʘʣʴʥʦ-ʩʢʣʘʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ  ʩ ʫʯʝʪʦʤ ʨʘʩʰʠʨʝʥʠʷ ʠ 

ʫʩʣʦʞʥʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʨʝʘʣʠʟʫʝʤʳʭ ʠʤ ʫʩʣʫʛ; 5) ʧʦʩʪʨʦʝʥʠʝ ʨʘʟʚʠʪʦʡ ʪʝʨʤʠʥʘʣʴʥʦʡ 

ʩʝʪʠ ʢʘʢ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ ʦʩʥʦʚʳ ʜʣʷ ʨʘʙʦʪʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʩʪʨʘʥʳ ʩ ʫʯʘʩʪʠʝʤ ʚʩʝʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʦʪʚʝʯʘʶʱʝʡ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ; 6) 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʢʦʤʧʣʝʢʩʝ, ʚʟʘʠʤʦʩʚʷʟʠ ʨʝʰʘʪʴ ʚʦʧʨʦʩʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

(ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʥʝʰʥʝʛʦ) ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʨʘʡʦʥʦʚ, ʩʝʪʝʡ (ʥʘʧʨʠʤʝʨ, ʚʳʙʦʨ 

ʢʦʣʠʯʝʩʪʚʘ ʠ ʜʠʩʣʦʢʘʮʠʠ ʦʙʲʝʢʪʦʚ ʚ ʩʦʩʪʘʚʝ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʝʪʠ, ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ 

ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʝʪʠ, ʚʳʙʦʨ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʢʘʞʜʦʤ ʪʨʘʥʩʧʦʨʪʥʦʤ ʟʚʝʥʝ, ʨʘʩʯʝʪ 

ʪʝʭʥʠʯʝʩʢʦʡ ʦʩʥʘʱʝʥʥʦʩʪʠ ʠ ʜʨ.). 

ʊʝʨʤʠʥʘʣʠʩʪʠʢʘ ï ʣʦʛʠʩʪʠʢʘ ʪʝʨʤʠʥʘʣʴʥʳʭ ʩʝʪʝʡ ʠ ʃʆ ï ʥʘʫʢʘ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʫʧʨʘʚʣʝʥʠʠ, ʩʪʨʫʢʪʫʨʝ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʝʪʝʡ ʛʨʫʟʦʚʳʭ ʪʝʨʤʠʥʘʣʦʚ, 

ʚʢʣʶʯʘʷ ʚʦʧʨʦʩʳ ʢʦʣʠʯʝʩʪʚʘ ʠ ʜʠʩʣʦʢʘʮʠʠ ʫʟʣʦʚ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʝʪʠ (ʊʉ), ʠʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʧʨʦʛʥʦʟʥʦʡ ʠ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ, ʩ ʫʯʝʪʦʤ 

ʧʦʪʦʢʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ 

ʩʚʷʟʘʥʥʦʛʦ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦʛʦ ʵʬʬʝʢʪʘ ʨʘʙʦʪʳ ʪʝʨʤʠʥʘʣʴʥʳʭ ʩʝʪʝʡ. ʃʦʛʠʢʘ 

ʩʣʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ï ʠʥʪʝʛʨʘʮʠʷ ʧʦʥʷʪʠʡ çTerminalè (ʦʪ ʘʥʛʣ. ʪʝʨʤʠʥʘʣ) + logistics (ʦʪ 

ʘʥʛʣ. ʣʦʛʠʩʪʠʢʘ) = terminalistics. ʇʦʜ ʪʝʨʤʠʥʘʣʠʩʪʠʢʦʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʥʠʤʘʪʴ 

ʪʝʨʤʠʥʘʣʴʥʫʶ ʣʦʛʠʩʪʠʢʫ, ʣʦʛʠʩʪʠʢʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʠ 

ʪʝʨʤʠʥʘʣʴʥʳʭ ʩʝʪʝʡ) (the infrastructural logistics of transport and logistical hubs and terminal 

networks) [1,2]. ʅʘʟʚʘʥʠʝ ʥʦʚʦʡ ʪʝʦʨʠʠ ï çʪʝʨʤʠʥʘʣʠʩʪʠʢʘè ï ʩʚʷʟʘʥʦ ʩ ʝʝ ʥʘʟʥʘʯʝʥʠʝʤ. 

ʆʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʨʤʠʥʘʣʠʩʪʠʢʠ ï ʫʚʷʟʘʪʴ ʚʦʧʨʦʩʳ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ ʠ 

ʨʘʙʦʪʳ ʦʙʲʝʢʪʦʚ ʪʝʨʤʠʥʘʣʴʥʦ-ʩʢʣʘʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʩʢʣʘʜʦʚ, ʛʨʫʟʦʚʳʭ ʪʝʨʤʠʥʘʣʦʚ 

ʠ ʜʨ. ʃʆ) ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ 

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʥʘʫʢʠ.   

 ʊʝʨʤʠʥʘʣʠʩʪʠʢʘ ʢʘʢ ʩʪʨʦʡʥʘʷ ʩʠʩʪʝʤʘ ʟʥʘʥʠʡ ʦ ʃʆ ʧʨʝʜʣʦʞʠʪ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʧʦʜʭʦʜ ʢ ʠʭ ʩʫʱʥʦʩʪʠ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʘʣʫ, ʦʬʦʨʤʠʪ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ 

ʦʪʨʘʩʣʴ ʚʩʝ ʟʥʘʥʠʷ ʦ ʥʠʭ [2, ʩ.18]. 

ʇʘʨʘʜʦʢʩʘʣʴʥʦ, ʯʪʦ ʧʨʠ ʢʣʶʯʝʚʦʡ ʨʦʣʠ ʃʆ ʚ ʧʝʨʝʚʦʟʦʯʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʠʭ 

ʦʛʨʦʤʥʦʤ ʠ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʝʤ ʢʦʣʠʯʝʩʪʚʝ (ʦʪ ʩʢʣʘʜʦʚ ʩ ʤʠʥʠʤʫʤʦʤ ʬʫʥʢʮʠʡ ʜʦ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʧʨʦʚʘʡʜʝʨʦʚ ʧʦʣʥʦʛʦ ʮʠʢʣʘ), ʦʪʩʫʪʩʪʚʫʝʪ ʢʦʤʧʣʝʢʩʥʘʷ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʥʘʫʯʥʘʷ ʜʦʢʪʨʠʥʘ, ʬʦʢʫʩʠʨʫʶʱʘʷ ʩʚʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʚʩʝʩʪʦʨʦʥʥʝʤ 

ʠʟʫʯʝʥʠʠ ʃʆ. ʂʦʤʧʣʝʢʩʥʦʩʪʴ ʪʘʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʦʟʥʘʯʘʝʪ ʥʝ ʧʨʦʩʪʦ ʨʘʩʩʤʦʪʨʝʥʠʝ 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 
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ʢʘʢʦʛʦ-ʪʦ ʬʨʘʛʤʝʥʪʘ ʤʥʦʛʦʛʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʃʆ, ʥʦ ʠ ʩʫʱʥʦʩʪʠ ʃʆ  ʚʦ ʚʩʝʭ  

ʧʨʦʷʚʣʝʥʠʷʭ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʨʝʰʘʝʤʳʭ ʚʦʧʨʦʩʦʚ.  

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʨʤʠʥʘʣʠʩʪʠʢʠ ʷʚʣʷʶʪʩʷ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ (ʃʆ). 

ʃʦʛʠʩʪʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ (ʃʆ) ï ʵʪʦ ʦʙʲʝʢʪʳ ʪʨʘʥʩʧʦʨʪʥʦ-ʩʢʣʘʜʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʝ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʠʟʥʘʢʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʨʘʡʦʥʝ ʠ ʬʠʟʠʯʝʩʢʠ ʚʳʧʦʣʥʷʶʱʠʝ ʣʦʛʠʩʪʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʢʣʠʝʥʪʦʚ ʚ ʩʠʩʪʝʤʝ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʧʦʩʪʘʚʱʠʢʘ ʜʦ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ. 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʃʆ ï ʦʙʲʝʢʪ ʪʝʨʤʠʥʘʣʴʥʦ-ʩʢʣʘʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʚʳʧʦʣʥʷʶʱʠʡ ʬʫʥʢʮʠʠ ʫʟʣʦʚʦʛʦ ʵʣʝʤʝʥʪʘ ʪʝʨʤʠʥʘʣʴʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʠ ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʚʳʧʦʣʥʝʥʠʶ 

ʫʩʣʫʛ ʧʦʛʨʫʟʢʠ, ʚʳʛʨʫʟʢʠ, ʭʨʘʥʝʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʨʫʟʦʚ, ʚʢʣʶʯʘʷ ʜʦʚʝʜʝʥʠʝ ʛʨʫʟʦʚ ʜʦ 

ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ, ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʮʝʩʩʘ ʧʝʨʝʚʦʟʦʢ.   

ʆʩʥʦʚʘʥʥʘʷ ʥʘ ʙʘʟʦʚʳʭ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʷʭ ʣʦʛʠʩʪʠʢʠ, 

ʪʝʨʤʠʥʘʣʠʩʪʠʢʘ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠ ʢʦʤʧʣʝʢʩʥʦ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʦʮʝʥʠʚʘʪʴ ʃʆ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. ɺ ʪʘʙʣ.1 ʧʦʢʘʟʘʥʳ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʣʦʛʠʩʪʠʢʦʡ ʠ 

ʪʝʨʤʠʥʘʣʠʩʪʠʢʦʡ. 

 

ʊʘʙʣʠʮʘ 1 ï ʆʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʦʛʠʩʪʠʢʠ ʠ ʪʝʨʤʠʥʘʣʠʩʪʠʢʠ 

 

ʃʆɻʀʉʊʀʂɸ ʊɽʈʄʀʅɸʃʀʉʊʀʂɸ 

ʆʙʲʝʢʪ: ʤʘʪʝʨʠʘʣʴʥʳʝ, ʬʠʥʘʥʩʦʚʳʝ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ, ʩʝʨʚʠʩʥʳʝ ʧʦʪʦʢʠ (ʚʩʝ 

ʚʠʜʳ ʧʦʪʦʢʦʚ, ʙʝʟ ʜʝʪʘʣʠʟʘʮʠʠ ʩʫʙʲʝʢʪʘ ʠʭ 

ʧʨʠʨʦʜʳ) 

ʇʨʝʜʤʝʪ: ʦʧʪʠʤʠʟʘʮʠʷ ʧʦʪʦʢʦʚ (ʦʜʠʥʘʢʦʚʳʡ) 

ʆʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ:  ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʚʦʧʨʦʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ 

ʆʙʲʝʢʪ: ʧʦʪʦʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʃʆ, 

ʧʦʨʦʞʜʘʝʤʳʝ ʠ ʧʨʝʦʙʨʘʟʫʝʤʳʝ ʠʤʠ (ʜʝʪʘʣʠʟʘʮʠʷ 

ʧʨʠʨʦʜʳ ʧʦʪʦʢʘ ï ʪʦʣʴʢʦ ʦʙʣʘʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʃʆ) 

 ʇʨʝʜʤʝʪ: ʦʧʪʠʤʠʟʘʮʠʷ ʧʦʪʦʢʦʚ (ʦʜʠʥʘʢʦʚʳʡ) 

ʆʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʦʛʨʘʥʠʯʝʥʘ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʵʬʬʝʢʪʠʚʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʃʆ 

ʊʝʨʤʠʥʘʣʠʩʪʠʢʘ ï ʵʪʦ ʧʦ-ʥʦʚʦʤʫ ʦʯʝʨʯʝʥʥʦʝ ʧʦʣʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ɺ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ ʧʦʣʦʞʝʥʠʝ ʪʝʨʤʠʥʘʣʠʩʪʠʢʠ ʢʘʢ ʧʦʣʠʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʦʙʱʝʥʘʫʯʥʦʡ ʩʠʩʪʝʤʝ ʤʦʞʥʦ ʠʟʦʙʨʘʟʠʪʴ ʚ ʚʠʜʝ ʨʠʩ.1.  
 

 
 

ʈʠʩʫʥʦʢ 1  ï ʉʠʩʪʝʤʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʪʝʨʤʠʥʘʣʠʩʪʠʢʠ ʢʘʢ ʥʦʚʦʡ ʤʝʪʦʜʦʣʦʛʠʠ 
 

ʂ ʦʩʥʦʚʥʳʤ ʟʘʜʘʯʘʤ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʨʝʰʘʪʴ ʪʝʨʤʠʥʘʣʠʩʪʠʢʘ, ʦʪʥʦʩʷʪʩʷ:1) 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʝʨʤʠʥʘʣʴʥʳʭ ʩʝʪʝʡ, ʚʢʣʶʯʘʷ ʦʧʨʝʜʝʣʝʥʠʝ ʝʝ ʩʪʨʫʢʪʫʨʳ, ʢʦʣʠʯʝʩʪʚʘ ʠ 

ʜʠʩʣʦʢʘʮʠʠ ʫʟʣʦʚ, ʠʭ ʚʥʫʪʨʝʥʥʝʡ ʤʦʜʫʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʩʥʘʱʝʥʠʷ ʃʆ; 2) ʚʳʙʦʨ ʚʠʜʘ (ʩʦʯʝʪʘʥʠʷ ʚʠʜʦʚ) ʪʨʘʥʩʧʦʨʪʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 
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ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʝʨʤʠʥʘʣʴʥʳʭ ʩʝʪʝʡ, ʧʦʩʪʨʦʝʥʠʝ ʠ ʨʘʩʯʝʪ ʨʘʮʠʦʥʘʣʴʥʳʭ 

ʩʭʝʤ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ (ʚʢʣʶʯʘʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʫʶ) ʯʝʨʝʟ ʊʉʉ; 3) ʨʘʟʨʘʙʦʪʢʘ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ; 4) ʵʢʦʥʦʤʠʯʝʩʢʘʷ, 

ʵʢʩʧʝʨʪʥʘʷ ʤʥʦʛʦʬʘʢʪʦʨʥʘʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʪʝʨʤʠʥʘʣʴʥʦ-ʩʢʣʘʜʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [2]. 

ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʠʥʮʠʧʳ ʪʝʨʤʠʥʘʣʠʩʪʠʢʠ: 1) ʫʧʨʘʚʣʝʥʠʝ ʩʣʦʞʥʳʤʠ 

ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ ʠ ʦʢʘʟʘʥʠʝ 2) ʚʥʫʪʨʠ ʦʜʥʦʡ ʝʜʠʥʦʡ ʮʝʧʠ, 3) ʦʜʥʦʡ ʩʢʚʦʟʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ 

ʫʩʣʫʛʠ, 4) ʚ ʦʜʥʦʤ ʤʝʩʪʝ,  5) ʦʪ ʦʜʥʦʛʦ ʣʠʮʘ, 6) ʚ ʦʜʥʦ ʦʢʥʦ,  7) ʩ ʦʙʱʝʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ, 

8) ʧʦ ʦʜʥʦʤʫ ʜʦʛʦʚʦʨʫ,  9) ʧʦ ʦʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪʳ ʚʩʝʭ ʢʦʤʧʘʥʠʡ-ʫʯʘʩʪʥʠʢʦʚ, ʩ 

ʦʙʝʩʧʝʯʝʥʠʝʤ: 10) ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦʛʦ ʵʬʬʝʢʪʘ, 11) ʜʦʙʘʚʣʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʥʘ ʢʘʞʜʦʤ 

ʫʯʘʩʪʢʝ ʩʝʪʠ, 12) ʧʨʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʦʤʧʘʢʪʥʦʩʪʠ ʠ 13) ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʛʦ ʩʝʨʚʠʩʘ ʢʘʢ ʫʥʠʢʘʣʴʥʦʡ ʫʩʣʫʛʠ (ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ). ʕʪʠ 

ʧʨʠʥʮʠʧʳ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʦʧʝʨʘʪʦʨʩʢʠʤʠ, ʵʢʩʧʝʜʠʪʦʨʩʢʠʤʠ, ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʠ 

ʣʦʛʠʩʪʠʯʝʩʢʠʤ ʢʦʤʧʘʥʠʷʤʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʝʪʠ ʠ ʧʦʩʪʨʦʝʥʠʠ 

ʘʩʩʦʨʪʠʤʝʥʪʘ ʪʝʨʤʠʥʘʣʴʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ. ɺ ʥʠʭ ʩʦʜʝʨʞʠʪʩʷ ʥʘʫʯʥʘʷ ʢʦʥʮʝʧʮʠʷ 

ʪʝʨʤʠʥʘʣʠʩʪʠʢʠ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʧʨʷʤʦʝ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʪʝʨʤʠʥʘʣʴʥʦ-ʩʢʣʘʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ 

ʪʝʨʤʠʥʘʣʴʥʳʭ ʩʝʪʝʡ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ ʣʦʛʠʩʪʠʢʠ ʠ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʨʤʠʥʘʣʠʩʪʠʢʘ, ʢʘʢ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʜʘʩʪ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 

ʪʝʨʤʠʥʘʣʴʥʳʭ ʩʝʪʝʡ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʟʣʦʚ ʢʘʢ ʦʩʥʦʚʳ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʨʝʛʠʦʥʦʚ, ʥʘʯʠʥʘʷ ʦʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʮʝʧʮʠʠ ʛʨʫʟʦʜʚʠʞʝʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʫʟʣʦʚʳʭ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʟʘʢʘʥʯʠʚʘʷ ʢʦʤʧʣʝʢʩʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ʠ ʚʩʝʡ ʩʪʨʘʥʳ. 
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TRENDS AND PERSPECTIVE DEVELOPMENT OF INTERNATIONAL AIR CARGO 

TRANSPORTATION IN KAZAKHSTAN  

 

Abstract. This article covers trends and prospects of international air cargo transportation 

development. Also, the development of transit potential in the framework of the ñKazakhstan-

2050ò strategy, the benefits of air freight and the role of air transport in development of the 

economy of the country and  discusses difficulties in transportation of goods by air transport and 

their solutions, such as the advantages of the e-freight implementation. 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʥʳש ʪʘץʳʨʳʙʳ ץʘʟʽʨʛʽ ʪʘשʜʘ ñפʘʟʘץʩʪʘʥ-2050ò ʩʪʨʘʪʝʛʠʷʩʳʥ 

ʞװʟʝʛʝ ʘʩʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʪʘʣץʳʣʘʥʳʧ ʞʘʪץʘʥ ʪʨʘʥʟʠʪʪʽʢ ʪʘʩʳʤʘʣʜʘʫ ʤᴅʩʝʣʝʣʝʨʽ 

 שʪʘʨʳ ʤʝʥᴅʫʝ ʢʝʤʝʩʽʥʽץʰʳʣʳץʘʨʪʳ שʢʪʝ ʪʘʩʳʤʘʣʜʘʫʜʳװʘʨʘʩʪʳʨʳʣʳʧ, ᴅʫʝ ʢʝʤʝʩʽʥʜʝ ʞץ

ʝʣ ʵʢʦʥʦʤʠʢʘʩʳʥʳש ʜʘʤʫʳ ʙʘʨʳʩʳʥʜʘ ʘʣʘʪʳʥ ʦʨʳʥʳ ʢᴇʨʩʝʪʽʣʛʝʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ᴅʫʝ 
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ʢʝʤʝʩʽʤʝʥ ʞװʢ ʪʘʩʳʤʘʣʜʘʫʜʘ ʢʝʜʝʨʛʽ ʙʦʣʘʪʳʥ ʞʘʡʪʪʘʨ ʜʘ ץʘʨʘʩʪʳʨʳʣʳʧ,ʦʥʳ ʰʝʰʫ ʞʦʣʳ, 

ʤʳʩʘʣʳ ʝ-freight ʞװʡʝʩʽʥ ʝʥʛʽʟʫʜʽש ʘʨʪʳץʰʳʣʳץʪʘʨʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʨʘʟʚʠʪʠʝ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ 

ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ ñʂʘʟʘʭʩʪʘʥ-2050ò, ʧʨʝʠʤʫʱʝʩʪʚʘ ʛʨʫʟʦʚʳʭ ʘʚʠʘʧʝʨʝʚʦʟʦʢ ʠ 

ʨʦʣʴ ʚʦʟʜʫʰʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʨʘʟʚʠʪʠʠ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ. ɸ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ ʥʘ ʚʦʟʜʫʰʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʠ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ, ʥʘʧʨʠʤʝʨ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʝ-freight. 

Keywords: air transport, logistics, system, IATA, ICAO, charter, network 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ᴅʫʝ ʢʝʤʝʩʽ, ʣʦʛʠʩʪʠʢʘ, ʞװʡʝ, ʪʘʩʳʤʘʣʜʘʫ, ʍᴄʂɸ, ʍɸɸױ, 

ʯʘʨʪʝʨ,ʞʝʣʽ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʟʜʫʰʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʣʦʛʠʩʪʠʢʘ,ʩʠʩʪʝʤʘ, ʀɸʊɸ, ʀʂɸʆ, 

ʯʘʨʪʝʨ, ʩʝʪʴ. 

 

ñWe must develop our transit potential. 

Currently a number of large national 

infrastructural projects are being undertaken 

which should result in a transit increase through 

Kazakhstan in 2020 twice. By 2050 this figure is 

expected to increase by 10 times.ò-from the 

Message of the President of the Republic of 

Kazakhstan  

Kazakhstan-2050 Strategy [1] 

 

Air transport is one of the rapidly growing industries in the worldeconomy and each year 

takes a great  position in the world transport system. 

Air cargo plays a crucial role in todayôs world. In case itôs through express shipments 

providing expedited service, cargo carried in the holds of passenger aircraft linking together 

businesses across the world, freighters delivering cargo on high volume trade lanes, or chartered 

flights providing needed supplies on special service schedules, the air cargo industry serves as a 

key engine of economic growth and development.  

Air freight transports cargo worth in excess of $6.8 trillion on an annual basis. This is 

approximately 35% of world trade by value. The sector itself generates nearly $70 billion every 

year and is an important component of the aviation industry which collectively supports 57 

million jobs worldwide. [2] 

Air transport makes a major contribution to sustainable development by supporting and 

promoting international tourism. Tourism helps reduce poverty by generating economic 

progress, providing employment opportunities, increasing tax collection, and by fostering the 

development and conservation of protected areas and the environment.  

At the very beginning air cargo has been developed as a byproduct of passenger services. 

Flying empty bellies with suitcases only, was an opportunity for the airlines to earn ancillary 

revenues. Over the past years cargo has been growing at a higher pace than passenger business 

and therefore many airlines started operating full freighters after their bellies were filled up. At 

the same time freight forwarding companies gained bargaining power in the transport chain. 

Increasingly the larger shippers, such as high tech companies, started doing business with the 

forwarders instead of the airlines. The big advantage of forwarders is that they serve regions 

through more than 1 hub and therefore are able to negotiate on price. 
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Picture 1 ï The route network of cargo flights 

 

According to the International Air Transport Association (International Air Transport 

Association, IATA), air cargo growth of the world in August 2016 was 3.8%. This was nearly 

double the industryôs average growth rate of 2.0% over the last five years. Freight capacity, 

measured in available freight tonne kilometers (AFTKs), and increased by 5.3% in 2016 [3]. 

According to different sources, air cargo represents less than 0.5 percent of the weight of 

all international cargo, while at the same time this segment represents around 30 percent of the 

total worldwide shipment value.  

In 2016, the global aviation industry transported $5.7 trillion worth of cargo, which is 

actually 35% of world trade by value. 

According to plane maker Boeing in 2016, cargo-only aircraft or freighters handle about 

60 percent of global airfreight shipments, while passenger planes fly the other 40 percent in their 

bellies. 

In 2016, the 240 IATA airlines together moved 51.621.000 tons of cargo [4]. 

But, what is a position of freight transportation in Kazakhstan? Kazakhstan is a country 

with a fast developing economy and, therefore, plays a great role in this transformation. Also, 

Kazakhstan entered to the 50 developed countries list. On the other hand, the change in the geo-

economic situation affects the volume of sales for many companies that move freight from China 

to Europe and those that sell oil, gas, uranium and other cargoes [5]. 

At the 25th plenary session of Council of foreign investors the President of Kazakhstan 

declared the beginning of realization of the ñKazakhstan ð the New Silk Wayò project: 

ñKazakhstan has to revive the historical role and to become the largest business transit hub of 

Central Asian region, a peculiar bridge between Europe and Asia...ò. 

The vice-president for logistics of National Company Kazakhstan Temir Zholy presented 

strategy of transport and logistics system of Kazakhstan in the light of implementation of the 

large-scale project ñKazakhstan ð the New Silk Wayò. It noted an important role of alliance 

between business and the power in implementation of transport and logistics capacity of 

Kazakhstan. The national company Kazakhstan TemirZholyhas created new structure ñNational 

center of development of transport logisticsò. It is noted that this Center will become the partner 

in the sphere of transport and logistics researches and also the coordinator of all new business 

initiatives and projects in the field of transport logistics. 

It should be noted that establishment of the Center of logistics will serve the solution of 

the task set by the President of Kazakhstan N. A. Nazarbayev to provide by 2016 formation of 

Kazakhstan as a trade, logistic and business hub of the region. Functions of development of 

transport and logistics system and rendering a whole range of logistic services are accredited to 

create structureagain. 
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Freight transportation in Kazakhstan is carried out by all aircraft of Kazakhstan and 

foreign companies.  

Time by time air cargo transportation is increasing in Kazakhstan. It shows economical 

development of the country. There 70 international corridors which pass through the territory of 

Kazakhstan.Central Asia is becoming more important region for international civil aviation, 

realizing both passenger and cargo services.  

At the airports of Almaty, Astana, Karaganda and Atyrau regularly carry out refueling 

Cargo Boeing 747 airlines çEL ALè (Israel), çKLMè (Netherlands) çFedExè (USA) and others. 

Consequently, there are high international demands to these airports at the level of cargo transit 

terminal. The increase of transit air traffic through the airspace of Kazakhstan for the period 

2014-2016 amounted to over 10% per year.  

As statistics shows us the development of air cargo transportation in our country is not in 

a high level, but itôs a better result for young country.Moreover one of air transportôs most 

important economic benefits is its spin-off effect on international trade ï which plays a key role 

in promoting economic growth in countries in different stages of development. Air transport is 

an important trade facilitator. It increases the global reach of companies, enables them to get 

products to market more quickly and allows them to be more responsive to customer needs, 

thereby contributing to improved living standards. [6] 

Organization of freight-is a complex technological process in which participate different 

types of industrial structures.  

Air freight services are a key ingredient in the economy. The business environment is 

changing rapidly. Globalizations, mass individualization focusing core business are the main 

drivers for changing logistics concepts.International goods transportation is one of the most 

popular types of transport services, because successful commercial relations between foreign 

partners are intimately associated with the process of different goods delivery by foreign                     

traffic. [7] 

In the light of this recital, which has been more concerned with the give and take of 

litigation than with the more constructive aspects of the air freight business, it may appear 

fanciful, especially with vital cases still pending, to predict a bright future for the air freight 

forwarder. Yet that prediction must be made, for this reason: Air freight, for success as a medium 

of transportation, demands the employment of the forwarder method. 

The essential characteristics of the forwarder method are coordination and flexibility. To 

no form of transportation are these characteristics as vital as air freight. 

The main directions of development of the market of air cargo are following: 

ü Expansion of intermodal transportation; 

ü Development of container shipment; 

ü Usage of freight forwardersô service; 

ü Development of scheduled cargo flight; 

ü Development of express cargo delivery; 

ü Development of charter flight; 

ü Foundation of cargo forwardersô union;  

ü Activation of participation of aviation in the transport corridors; 

ü Development of transport logistics; 

ü Use of IT technologies; 

ü Electronic drawing up air waybill [8]. 

All these mentioned directions are widely discussed and practiced in the sphere of 

transport. But, unfortunately, still we faced with the lack of new technologies usage. In todayôs 

electronic world, air cargo still relies heavily on paper documentation for the exchange of 

information. Each international airfreight shipment can require more than 30 different paper 

documents. [9] Thatôs why we are forced to implement e-freight system in Kazakhstan. But our 

companies sometimes do not follow the modern standards.   
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The IATA project e-Freight that is aimed at replacing the paper-based clearance of air 

cargoes by electronic one. The air cargo industry is still based on paper procedures of cargo 

clearance. At average 30 different paper documents are necessary for clearance of one air cargo 

carriage, and it raises the cost and time of air cargo transportation. This project ñe-Freightò 

replaces 20 of those documents by electronic messages. The promoted IATA project 

is an industry-wide initiative, which involves carriers, freight forwarders, service companies, 

consignors and customs authorities. Sky Team Cargo is one of the leading global alliances 

in development of e-Freight. [10] 

E-Freight has many advantages which are predominantly important in todayôs 

challenging conditions for air cargo: 

ü Costs reduction: the whole air cargo sector can save up to 4.9 billion U.S. dollars 

per annum. 

ü Time saving in transit: an ability to send documents before the cargo has been sent 

reduces the cycle of their processing. 

ü High accuracy: a one-time electronic data entry at the departure point reduces the 

possibility of delay shipment because of inaccuracy or incomplete data. An ability to send 

electronic documents to the wrong address is minimal, so there will be no delays because of the 

lack of documentation. This will improve the quality score C2K. 

ü Regulatory Compliance: e-Freight meets all international and local regulations 

regarding to electronic documentation and data required by the customs authorities, civil aviation 

and other regulatory organizations. 

ü Increased safety: electronic documentation is available only to the parties who 

require it to carry out transportation. 

ü Environmentally friendly: e-Freight can discard 7,800 tonnes of paper that 

is equivalent to the loading of 80 freight Boeing 747. 

As it was mentioned above the role of air cargo transportation is crucial in the 

development of economy of the country.Air cargo plays a great role in todayôs world. It supports 

trade and investment, advertises connectivity, and raises efficiency and competitiveness. 

In conclusion, air cargo represents a relatively small percentage by volume of world trade 

(less than 10%) - but its significance leaps by value, where it accounts for more than 30% of 

international trade. In other words, air cargo is oriented towards high value or time sensitive 

products. For instance, the express industry has empowered the extensive adoption of just-in-

time practices by many businesses, which saving countless dollars in inventory and logistical 

costs. In means, air cargo continues to expand its clientele and now serves a diverse range of 

businesses and purchasers. It is intermixed into the fabric of everyday life - business and 

personal - in many corners of the globe.  Air cargo service has a fantastic enabler for economic 

development.  Air freight and integrated air express are critical to time-based competition - the 

frontier objections for the worldôs most-advanced firms. Air freight has also facilitated 

specialization and allowed the high-developed countries - their producers and consumers - to 

reap the benefits of ever-closer matches between demand and supply. This is due to the speed of 

air transport but to the geographic reach it leads which enlarges effective market areas to the 

point that increasingly small product niches reach the brink of achievable production.  

For now, air freight leads large pools of, especially Asian, labor to connect with the 

product needs of wealthy Western European, North American, and Northeast Asian 

markets. Using traditional ocean transportation, exporters (and their employees and suppliers) in 

most developing countries is at a considerable shipping time disadvantage to these markets 

compared to domestic manufacturers. Air cargo, combined with the institutional mechanism that 

allows the transfer of production knowledge, goes a long way towards leveling the temporal 

playing field for developing country producers. Air cargo potentially allows developing country 

producers 24- to 48-hour access to these markets, contracted to the typical 30 days shipping time 

using traditional ocean transport.  
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53 air companies and aircrafts operators function in the country. 39 air companies out of 

it are commercial air transport operators and 1 Air Company ï non-commercial air transport 

operator.   

The Kazakh airline companies (ñAir Astanaò JSC, ñScatò JSC) carry out the flights to 18 

foreign countries. 25 foreign airline companies from 19 countries of the world carry out the 

flights to Kazakhstan. 40 regular flights are carried out inside the country. 

The program on modernization and development of the ground infrastructure is 

implemented. Major efforts were made to further develop the transit potential of the country. 

The increase in the transit traffic through the air space of Kazakhstan reached over 10% 

in 2014-2016. 
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ɸʅɸʃʀɿ ʆʉʅʆɺʅʓʍ ʌɸʂʊʆʈʆɺ ʕʂʆʅʆʄʀʀ ʆʊ ɺʅɽɼʈɽʅʀʗ 

ʈɽʉʋʈʉʆʉɹɽʈɽɻɸʖʑʀʍ ʊɽʍʅʆʃʆɻʀʁ ʅɸ ʅɽʄɽʍɸʅʀɿʀʈʆɺɸʅʅʓʍ 

ʉʆʈʊʀʈʆɺʆʏʅʓʍ ɻʆʈʂɸʍ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʘʩʭʦʜʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ 

ʥʝʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʤ ʨʦʩʧʫʩʢʝ ʚʘʛʦʥʦʚ. ʆʧʨʝʜʝʣʝʥʘ ʦʙʱʘʷ ʵʢʦʥʦʤʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʨʘʩʭʦʜʦʚ ʦʪ ʤʝʭʘʥʠʟʘʮʠʠ ʠʣʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʝʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʛʦʨʦʢ 

ʥʘ ʦʩʥʦʚʝ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ. 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʪʘʣʜʘʥʜʳ ʢʝʟʽʥʜʝ ʪʫʳʥʜʘʡʪʳʥ ʰʳסʳʩʪʘʨʜʳ 

ʥʝʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʤ ʤᴅʞʽʣʽʩʽʥ ʪʘʨʘʪʫ ʞᴅʥʝ ʚʘʛʦʥ. ɸʥʳץʪʘʣסʘʥ ʞʘʣʧʳ װʥʝʤʜʝʫ ʧʘʡʜʘʣʘʥʫ 

ʰʳסʳʩʪʘʨʳʥʳש ʤʝʭʘʥʠʢʘʣʘʥʜʳʨʫ ʥʝʤʝʩʝ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʤʝʭʘʥʠʢʘʣʘʥʜʳʨʳʣʤʘסʘʥ 

ʩײʨʳʧʪʘʫ ʜᴇשʝʩʪʝʨʽʥʽש ʥʝʛʽʟʽʥʜʝ ʨʝʩʫʨʩ װʥʝʤʜʝʫ. 

ɸbstract. In article the expenses arising in case of nonmechanized dissolution of cars are 

analysed. General savings of operating expenses from mechanization or automation of 

nonmechanized hump yards on the basis of resource-saving are determined. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʨʪʠʨʦʚʦʯʥʘʷ ʛʦʨʢʘ, ʵʢʦʥʦʤʠʷ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ, 

ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʩײʨʳʧʪʘʫ ʪᴇʙʝʰʽʛʽ, װʥʝʤʜʽʣʽʛʽ, ʧʘʡʜʘʣʘʥʫ ʰʳסʳʥʜʘʨʳ, ʨʝʩʫʨʩʪʳ 

 .ʥʝʤʜʝʫװ

Keywords: hump yard, economy, operating expenses, resource-saving. 

 

ɼʣʷ ʩʦʨʪʠʨʦʚʢʠ ʚʘʛʦʥʦʚ ʥʘ ɼʦʥʝʮʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 23 

ʩʦʨʪʠʨʦʚʦʯʥʳʝ ʛʦʨʢʠ, 15 ʠʟ ʢʦʪʦʨʳʭ ʥʝʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʝ, ʪ.ʝ. ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʟ ʚʩʝʭ 

ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʦʪʮʝʧʦʚ ʥʘ ʥʠʭ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʨʤʦʟʥʳʤʠ ʙʘʰʤʘʢʘʤʠ ʟʘ ʩʯʝʪ ʩʠʣʳ ʪʨʝʥʠʷ ʙʘʰʤʘʢʘ ʠ ʧʦʜʙʘʰʤʘʯʝʥʥʦʡ 

ʢʦʣʝʩʥʦʡ ʧʘʨʳ ʦ ʨʝʣʴʩ [1]. ʅʝʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʡ ʩʧʦʩʦʙ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ 

ʩʢʘʪʳʚʘʥʠʷ ʦʪʮʝʧʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʤ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ. ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʨʘʩʭʦʜʘʤ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ 

ʧʨʠ ʨʦʩʧʫʩʢʝ. ʇʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʢʦʣʝʩʥʳʭ ʧʘʨ ʚ ʧʨʦʮʝʩʩʝ 

ʪʦʨʤʦʞʝʥʠʷ (ʚʦʟʤʦʞʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʣʟʫʥʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʪʘʥʠʷ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʭʦʜʦʚ ʥʘ ʦʙʪʦʯʢʫ ʢʦʣʝʩʥʳʭ ʧʘʨ); ʧʦʚʳʰʘʝʪʩʷ ʠʟʥʦʩ ʚʝʨʭʥʝʛʦ ʩʪʨʦʝʥʠʷ 

ʧʫʪʠ; ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʩʪʦʡ ʚʘʛʦʥʦʚ ʥʘ ʩʪʘʥʮʠʠ; ʚʦʟʥʠʢʘʝʪ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʰʫʤʘ 

ʧʨʠ ʪʦʨʤʦʞʝʥʠʠ, ʘ ʧʨʠ ʩʦʫʜʘʨʝʥʠʠ ʚʘʛʦʥʦʚ ʩ ʥʘʩʳʧʥʳʤʠ ʛʨʫʟʘʤʠ ʚʦʟʤʦʞʥʦ ʦʙʨʘʟʦʚʘʥʠʝ 

ʧʳʣʠ; ʪʘʢʞʝ ʥʝʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʨʪʠʨʦʚʦʯʥʳʭ 

ʫʩʪʨʦʡʩʪʚ [2]. 

ɹʘʰʤʘʯʥʦʝ ʪʦʨʤʦʞʝʥʠʝ ʧʦ ʤʥʦʛʠʤ ʧʘʨʘʤʝʪʨʘʤ ʥʝ ʦʪʚʝʯʘʝʪ ʩʦʚʨʝʤʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪʳ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʠ ʧʨʝʧʷʪʩʪʚʫʝʪ ʚʥʝʜʨʝʥʠʶ 

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʠʥʮʠʧʦʚ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʛʦʨʦʢ. ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʵʢʩʧʣʫʘʪʘʮʠʷ 

ʪʘʢʠʭ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʫʞʜʘʝʪʩʷ ʚʦ ʚʥʝʜʨʝʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʬʬʝʢʪʠʚʥʳʭ 

ʨʝʩʫʨʩʦ- ʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʫʤʝʥʴʰʠʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 

ʨʘʩʭʦʜʳ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ [2]. 

ʄʝʭʘʥʠʟʘʮʠʷ ʠʣʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʝʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʛʦʨʦʢ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ, 

ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ: ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʦʩʧʫʩʢʘ ʩʦʩʪʘʚʦʚ; ʦʙʝʩʧʝʯʝʥʠʝ 

ʩʦʭʨʘʥʥʦʩʪʠ ʚʘʛʦʥʦʚ ʠ ʛʨʫʟʦʚ; ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʧʦʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ; ʩʥʠʞʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ; ʜʦʚʝʜʝʥʠʝ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʛʦʨʦʢ ʜʦ ʧʨʦʝʢʪʥʦʛʦ ʫʨʦʚʥʷ; ʫʚʝʣʠʯʝʥʠʝ 

ʧʦʣʝʟʥʦʡ ʜʣʠʥʳ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʧʫʪʝʡ; ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʰʫʤʘ; ʫʤʝʥʴʰʝʥʠʝ ʫʨʦʚʥʷ ʧʳʣʠ 

ʧʨʠ ʩʦʫʜʘʨʝʥʠʠ ʚʘʛʦʥʦʚ ʩ ʥʘʩʳʧʥʳʤʠ ʛʨʫʟʘʤʠ [3]. 

ʆʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʢʦʥʦʤʠʠ ʧʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʶʪ ʦʪ: ʩʦʢʨʘʱʝʥʠʷ ʨʘʩʭʦʜʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʭʦʞʜʝʥʠʝʤ ʚʘʛʦʥʦʚ ʥʘ ʩʪʘʥʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʬʦʨʤʠʨʦʚʘʥʠʷ; ʩʦʢʨʘʱʝʥʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʠ ʩʚʷʟʘʥʥʦʛʦ ʩ ʵʪʠʤ ʩʦʢʨʘʱʝʥʠʷ ʬʦʥʜʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ; 

ʫʤʝʥʴʰʝʥʠʷ ʩʣʫʯʘʝʚ ʧʦʚʨʝʞʜʝʥʠʷ ʛʨʫʟʦʚ ʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʵʪʠʤ 

ʨʘʩʭʦʜʦʚ ʥʘ ʨʝʤʦʥʪ, ʧʨʦʩʪʦʷ ʚʘʛʦʥʦʚ ʠ ʚʦʟʤʝʱʝʥʠʷ ʫʙʳʪʢʦʚ ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʶ; 

ʫʤʝʥʴʰʝʥʠʷ ʠʟʥʦʩʘ ʚʝʨʭʥʝʛʦ ʩʪʨʦʝʥʠʷ ʧʫʪʠ ʠ ʪʝʢʫʱʠʭ ʨʘʩʭʦʜʦʚ ʥʘ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ; 

ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ ʤʘʥʝʚʨʦʚʫʶ ʨʘʙʦʪʫ [3]. 

ʆʙʱʘʷ ʵʢʦʥʦʤʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʠʪ [3]: 
 

..ʕʅʕʃɺʉʇʇʆɺʈʊʆʇʌʆʊɺɻ ʕʕʕʕʕʕʕ D-D+D+D+D+D=D ,                   (1) 
 

ʛʜʝ   ɺɻʕD  - ʵʢʦʥʦʤʠʷ ʦʪ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʚʘʛʦʥʦʚ ʥʘ ʩʪʘʥʮʠʠ ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʩʬʦʨʤʠʨʦʚʘʥʠʷ; 

ʌʆʊʕD  - ʵʢʦʥʦʤʠʷ ʨʘʩʭʦʜʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʣʘʪʦʡ ʪʨʫʜʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʩʦʥʘʣʘ; 

ʊʆʇʕD  - ʵʢʦʥʦʤʠʷ ʨʘʩʭʦʜʦʚ ʪʦʧʣʠʚʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʤʘʥʝʚʨʦʚʦʡ ʨʘʙʦʪʳ; 
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ʇʆɺʈʕD  - ʵʢʦʥʦʤʠʷ ʨʘʩʭʦʜʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʚʨʝʞʜʝʥʠʝʤ ʚʘʛʦʥʦʚ ʠ ʛʨʫʟʦʚ ʧʨʠ 

ʩʪʦʣʢʥʦʚʝʥʠʷʭ; 

ɺʉʇʕD  - ʵʢʦʥʦʤʠʷ ʨʘʩʭʦʜʦʚ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʠ ʨʝʤʦʥʪ ʚʝʨʭʥʝʛʦ ʩʪʨʦʝʥʠʷ ʧʫʪʠ; 

..ʕʅʕʃʕD  - ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ 

ʩʨʝʜʩʪʚ ʪʦʨʤʦʞʝʥʠʷ ʠ ʫʩʪʨʦʡʩʪʚ ʘʚʪʦʤʘʪʠʢʠ. 

ʆʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʢʦʥʦʤʠʠ ʠ ʟʘʪʨʘʪ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʠʣʠ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʠʜʝ ʩʠʩʪʝʤʳ: 
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ɺ ʨʘʙʦʪʝ [5] ʘʚʪʦʨʘʤʠ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʵʢʦʥʦʤʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʨʘʩʭʦʜʦʚ ʦʙʨʘʟʫʝʪʩʷ, ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʚʘʛʦʥʦʚ ʥʘ ʩʪʘʥʮʠʠ ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʩʬʦʨʤʠʨʦʚʘʥʠʷ, ʫʩʢʦʨʝʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʦʚ ʥʘ ʠ ʵʢʦʥʦʤʠʠ ʨʘʩʭʦʜʦʚ 

ʪʦʧʣʠʚʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʤʘʥʝʚʨʦʚʦʡ ʨʘʙʦʪʳ. 

ʕʢʦʥʦʤʠʷ ʦʪ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʚʘʛʦʥʦʚ ʥʘ ʩʪʘʥʮʠʠ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʩʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʠʪ [3]: 
 

( )ɺʏʈɽʄʏɻʀɿʈɺɻ ettttʕ ÖD+D+D+D=D ,                                      (3) 
 

ʛʜʝ    ɿʈtD  - ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʟʘʜʝʨʞʢʠ ʩʦʩʪʘʚʦʚ ʚ ʦʞʠʜʘʥʠʠ ʨʦʩʧʫʩʢʘ, ʯʘʩʦʚ ʚ 

ʛʦʜ; 

ɻʀtD  - ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʩʪʦʷ ʚʘʛʦʥʦʚ ʥʘ ʩʪʘʥʮʠʠ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʛʦʨʦʯʥʦʛʦ ʠʥʪʝʨʚʘʣʘ, ʚʘʛʦʥʦ/ʯʘʩʦʚ ʚ ʛʦʜ; 

ʏtD  - ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʩʪʦʷ ʚʘʛʦʥʦʚ ʥʘ ʩʪʘʥʮʠʠ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ 

ʧʝʨʝʩʪʘʥʦʚʢʫ çʯʫʞʘʢʦʚè, ʚʘʛʦʥʦ/ʯʘʩʦʚ ʚ ʛʦʜ; 

ʈɽʄtD  - ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʩʪʦʷ ʚʘʛʦʥʦʚ ʚ ʨʝʤʦʥʪʝ, ʚʘʛʦʥʦ/ʯʘʩʦʚ ʚ ʛʦʜ; 

ɺʏe  - ʩʪʦʠʤʦʩʪʴ 1 ʚʘʛʦʥʦ/ʯʘʩʘ ʧʨʦʩʪʦʷ. 

ʕʢʦʥʦʤʠʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʤʘʥʝʚʨʦʚʦʡ ʨʘʙʦʪʳ ʟʘ ʛʦʜ ʩʦʩʪʘʚʠʪ [3]: 
 

( ) 365ÖÖDÖ-=D ʊʃʄʍʍʅʊʆʇ etrrʕ ,                                          (4) 
 

ʛʜʝ  ʅr  - ʨʘʩʭʦʜ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ ʠ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ 

ʤʘʥʝʚʨʦʚʦʡ ʨʘʙʦʪʳ; 

ʍʍr  - ʨʘʩʭʦʜ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʨʝʞʠʤʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ; 

ʊe  - ʩʪʦʠʤʦʩʪʴ 1 ʣ ʪʦʧʣʠʚʘ; 

ʃʄtD  - ʩʫʤʤʘʨʥʦʝ ʚʨʝʤʷ ʩʦʢʨʘʱʝʥʠʷ ʣʦʢʦʤʦʪʠʚʦ-ʯʘʩʦʚ ʤʘʥʝʚʨʦʚʦʡ ʨʘʙʦʪʳ ʚ ʛʦʜ: 
 

ʏʆʉʈʆʉʇʃʄ tttt ++=D ,                                               (5) 
 

ʛʜʝ   ʈʆʉʇt  - ʩʥʠʞʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘ ʨʦʩʧʫʩʢ ʩʦʩʪʘʚʦʚ ʚ ʛʦʜ, ʣʦʢ.-ʯ; 

ʆʉt  - ʩʥʠʞʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘ ʦʩʘʞʠʚʘʥʠʝ ʚ ʩʫʪʢʠ, ʣʦʢ.-ʯ; 

ʏt  - ʩʥʠʞʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘ ʧʝʨʝʩʪʘʥʦʚʢʫ çʯʫʞʘʢʦʚè, ʣʦʢ.-ʯ. 

ʇʨʝʜʩʪʘʚʠʤ ʦʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʢʦʥʦʤʠʠ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ: 
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ʆʩʥʦʚʥʘʷ ʵʢʦʥʦʤʠʷ ʧʨʠ ʵʪʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ 

ʨʦʩʧʫʩʢʘ ʠ ʛʦʨʦʯʥʦʛʦ ʠʥʪʝʨʚʘʣʘ, ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ ʤʘʥʝʚʨʦʚʫʶ ʨʘʙʦʪʫ ʧʦ 

ʦʩʘʞʠʚʘʥʠʶ ʚʘʛʦʥʦʚ ʠ ʧʝʨʝʩʪʘʥʦʚʢʫ çʯʫʞʘʢʦʚè, ʩʦʢʨʘʱʝʥʠʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ 

ʤʘʥʝʚʨʦʚʳʝ ʧʝʨʝʜʚʠʞʝʥʠʷ, ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʤʘʥʝʚʨʦʚʦʡ ʨʘʙʦʪʳ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʤʘʥʝʚʨʦʚʳʭ 

ʣʦʢʦʤʦʪʠʚʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ ʨʘʩʯʝʪ ʩʪʦʠʤʦʩʪʠ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ ʘʚʪʦʤʦʙʠʣʴʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ. 

ɸשʜʘʪʧʘ. ʄʘץʘʣʘʜʘ ʘʚʪʦʢᴇʣʽʢʧʝʥ ʞװʢ ʪʘʩʳʤʘʣʜʘʫ ײץʥʳʥ ʝʩʝʧʪʝʫʽ ײʩʳʥʳʣʜʳ. 

ɸbstract. The article gives the calculation of the cost of cargo transportation. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʦʙʠʣʴ, ʛʨʫʟ, ʧʝʨʝʚʦʟʢʘ, ʜʦʨʦʛʘ. 

ʊװʡʽʥʜ ̔ʩᴇʟʜʝʨ: ʘʚʪʦʤʦʙʠʣʴ, ʞװʢ, ʪʘʩʳʤʘʣʳ, ʞʦʣ.  

Keywords: cargo, transportation, road, car. 
 

ʇʨʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʲʝʤ ʧʨʦʜʫʢʮʠʠ ʚ ʚʝʩʦʚʦʤ ʠʟʤʝʨʝʥʠʠ 

ʚ ʩʨʝʜʥʝʤ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ ʜʦʩʪʠʛʘʝʪ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ 20ð25 ʪ, ʘ ʚ ʮʝʣʦʤ ʚ ʤʠʨʝ ð 

ʦʢʦʣʦ 10 ʪ ʚ ʛʦʜ [1]. ɺʤʝʩʪʝ ʩ ʪʝʤ ʢʘʞʜʘʷ ʪʦʥʥʘ ʦʙʱʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʫʤʤʘʨʥʦ ʚ 

ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʥʝ ʩʯʠʪʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʚʥʫʪʨʠ ʧʨʝʜʧʨʠʷʪʠʷ) ʠ ʚ ʩʬʝʨʝ 

ʦʙʨʘʱʝʥʠʷ ʚ ʩʨʝʜʥʝʤ ʪʨʝʙʫʝʪ ʙʦʣʝʝ 550 ʪʢʤ ʧʝʨʝʚʦʟʦʢ [1-3].  

ʊʨʘʥʩʧʦʨʪ ʷʚʣʷʝʪʩʷ ʤʘʪʝʨʠʘʣʦ- ʠ ʵʥʝʨʛʦʝʤʢʠʤ ʩʝʢʪʦʨʦʤ ʭʦʟʷʡʩʪʚʘ ʩ ʜʣʠʪʝʣʴʥʳʤ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʮʠʢʣʦʤ, ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʤʦʨʘʣʴʥʦʛʦ ʠʟʥʦʩʘ. ʅʘ ʜʦʣʶ 

ʪʨʘʥʩʧʦʨʪʘ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 20 % ʦʩʥʦʚʥʳʭ ʤʠʨʦʚʳʭ ʬʦʥʜʦʚ.  

mailto:erlan.umarov@mail.ru
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ʍʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ:  

¶ ʚʳʩʦʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ ʠ ʧʘʩʩʘʞʠʨʦʚ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʳʝ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʨʝʛʠʦʥʳ;  

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʦʯʝʥʴ ʚʘʞʥʦʛʦ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʠʥʮʠʧʘ ʜʦʩʪʘʚʢʠ 

ʛʨʫʟʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪ ʩʢʣʘʜʘ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʜʦ ʩʢʣʘʜʘ ʧʦʪʨʝʙʠʪʝʣʷ (çʦʪ ʜʚʝʨʠ ʜʦ 

ʜʚʝʨʠè) ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʝʨʝʛʨʫʟʦʢ;  

¶ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʪʦʯʥʦʩʪʴ ʜʦʩʪʘʚʢʠ; 99  

¶ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʨʦʩʪʦʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ.  

ʀʟ-ʟʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʨʘʩʩʪʦʷʥʠʷ ʵʪʦʪ ʚʠʜ ʪʨʘʥʩʧʦʨʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʥʘʠʙʦʣʝʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʜʣʷ ʥʝʛʦ ʩʬʝʨʝ ð ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʨʠʛʦʨʦʜʥʳʭ ʠ ʤʝʞʦʙʣʘʩʪʥʳʭ 

ʧʝʨʝʚʦʟʦʢ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʧʨʠ ʜʦʩʪʘʚʢʝ ʛʨʫʟʦʚ ʩ ʦʧʪʦʚʦ-

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʢʣʘʜʦʚ ʠ ʙʘʟ ʤʘʪʝʨʠʘʣʴʥʦ- ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʥʘʙʞʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʦʪʨʝʙʠʪʝʣʷʤ, ʚ ʩʝʪʴ ʨʦʟʥʠʯʥʳʭ ʤʘʛʘʟʠʥʦʚ ʠ ʪ.ʧ., ʧʨʠ ʦʙʩʣʫʞʠʚʘʥʠʠ ʦʪʜʘʣʝʥʥʳʭ 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʨʘʡʦʥʦʚ, ʥʝ ʠʤʝʶʱʠʭ ʜʨʫʛʠʭ ʩʨʝʜʩʪʚ ʩʦʦʙʱʝʥʠʷ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʝʨʝʚʦʟʦʢ - ʠ ʢʘʢ ʦʜʠʥ ʠʟ ʥʝʧʨʝʤʝʥʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʩʦʙʝʥʥʦ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝ ʪʘʨʠʬʦʚ ʥʘ 

ʛʨʫʟʦʧʝʨʝʚʦʟʢʠ ʩ ʫʯʝʪʦʤ ʪʠʧʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʫʩʣʦʚʠʡ ʜʚʠʞʝʥʠʷ ʠ ʜʨ. ʧʦʢʘʟʘʪʝʣʝʡ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʨʘʩʯʝʪ ʩʪʦʠʤʦʩʪʠ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʠ 

ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʢʘʯʝʩʪʚʘ ʜʦʨʦʛ. ʉʧʨʘʚʦʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʷʚʣʷʶʪʩʷ ʩʪʦʠʤʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ ʠ ʪʦʧʣʠʚʘ, ʥʦʨʤʳ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʭ ʦʪʯʠʩʣʝʥʠʡ, 

ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʚʦʜʠʪʝʣʷ, ʥʘʣʠʯʠʝ ʠ ʩʪʦʠʤʦʩʪʴ ʧʨʠʮʝʧʦʚ ʠ ʜʨ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʚʚʦʜʷʪʩʷ ʚ 

ʙʘʟʫ ʜʘʥʥʳʭ ʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʠʭ ʤʦʞʥʦ ʦʙʥʦʚʣʷʪʴ.  

ʈʘʩʯʝʪʥʘʷ ʩʪʦʠʤʦʩʪʴ ʫʩʣʫʛ ʥʘ ʧʝʨʝʚʦʟʢʫ ʛʨʫʟʦʚ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʢʠʣʦʤʝʪʨ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʤʝʪʦʜʠʢʝ ʄʠʥʊʨʘʥʩʂʦʤʘ ʈʂ [4] ʩ ʫʯʝʪʦʤ [5].  

ʉʚʷʟʘʥʦ ʵʪʦ ʩ ʪʝʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʛʨʫʟʦʚ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʝ ʧʦʟʚʦʣʷʶʪ 

ʧʦʣʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ ʤʘʰʠʥ, ʪ. ʢ. ʠʤʝʶʪ ʤʘʣʫʶ ʧʣʦʪʥʦʩʪʴ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʦʣʴʰʠʝ ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ. ʅʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʳ ʧʨʦʛʨʘʤʤʳ ʧʨʠʚʝʜʝʥʳ 

ʥʘ ʨʠʩʫʥʢʘʭ 1-3. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʩʪʘʚʢʘ ʧʨʦʛʨʘʤʤʳ, ʥʘ ʨʠʩʫʥʢʘʭ 2-3 ʚʚʦʜ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʦ ʤʘʨʢʘʤ ʤʘʰʠʥ ʠʭ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʠ ʜʦʨʦʛʘʤ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ 

ʩʪʦʠʤʦʩʪʠ.  
 

  
 

ʈʠʩʫʥʦʢ 1 ï ɿʘʩʪʘʚʢʘ  ʧʨʦʛʨʘʤʤʳ 
 

ʈʠʩʫʥʦʢ 2 ï ɺʚʦʜ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʦ 

ʢʘʯʝʩʪʚʫ ʜʦʨʦʛ 
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ʈʠʩʫʥʦʢ 3 ï ɺʚʦʜ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʦ ʤʘʨʢʘʤ ʤʘʰʠʥ 

ʠ ʧʨʦʚʝʜʝʥʠʝ ʨʘʩʯʝʪʘ ʪʘʨʠʬʘ ʥʘ ʛʨʫʟʦʧʝʨʝʚʦʟʢʠ 

 

ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʘ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʈʘʩʯʝʪ 

ʪʘʨʠʬʦʚ ʛʨʫʟʦʧʝʨʝʚʦʟʢʠè, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʢʥʘ, ʧʨʦʛʨʘʤʤʘ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ 

ʧʨʦʚʝʜʝʪ ʨʘʩʯʝʪ ʩʪʦʠʤʦʩʪʠ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ, ʧʨʠʚʝʜʝʥʥʫʶ ʢ ʦʜʥʦʤʫ 

ʢʠʣʦʤʝʪʨʫ.  

ɺ ʢʦʤʘʥʜʝ çʉʧʨʘʚʦʯʥʠʢʠè ʚʣʦʞʝʥʳ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʥʝʢʦʪʦʨʳʭ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ (ʤʘʨʢʘ, ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ, ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʮʝʥʘ, 

ʠʟʛʦʪʦʚʠʪʝʣʴ). ʇʦʣʴʟʫʷʩʴ ʢʦʤʘʥʜʦʡ çʅʘʩʪʨʦʡʢʠè ʤʦʞʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʙʥʦʚʣʷʪʴ ʙʘʟʫ 

ʜʘʥʥʳʭ ʧʦ ʤʘʰʠʥʘʤ ʩ ʫʢʘʟʘʥʠʝʤ ʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

ʂʦʤʘʥʜʘ çʇʦʤʦʱʴè ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʟʥʘʢʦʤʩʪʚʘ ʩ ʧʨʦʛʨʘʤʤʦʡ, ʠʟʫʯʝʥʠʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠ ʨʘʙʦʪʝ. ɼʝʡʩʪʚʠʝ ʦʩʪʘʣʴʥʳʭ ʢʦʤʘʥʜʥʳʭ 

ʦʢʦʥ ʧʦʥʷʪʥʦ ʠʟ ʠʭ ʥʘʟʚʘʥʠʷ.  

ʇʨʠʤʝʨ ʨʘʩʯʝʪʘ ʪʘʨʠʬʘ ʥʘ ʛʨʫʟʦʧʝʨʝʚʦʟʢʫ. ʈʘʩʯʝʪ ʩʪʦʠʤʦʩʪʠ ʷʚʣʷʝʪʩʷ ʢʦʥʝʯʥʦʡ 

ʮʝʣʴʶ ʧʨʦʛʨʘʤʤʳ ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʥʥʳʭ ʚ ʨʘʟʜʝʣʝ 

çʉʇʈɸɺʆʏʅʀʂʀè ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ çʈʘʩʯʝʪ ʪʘʨʠʬʘè ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ, 

ʧʦʢʘʟʘʥʥʦʝ ʥʘ ʨʠʩʫʥʢʘʭ 2 ʠ 3, ʠ ʚ ʧʫʩʪʳʝ ʷʯʝʡʢʠ ʢʦʪʦʨʦʛʦ ʧʨʦʩʪʘʚʣʷʶʪʩʷ ʤʘʨʢʘ ʤʘʰʠʥʳ 

ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ, ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʠʪʝʣʝʡ ʠ ʧʨʠʮʝʧʦʚ, ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʜʦʨʦʛʠ. ʇʨʠ ʵʪʦʤ, ʩʫʤʤʘ ʧʨʦʮʝʥʪʦʚ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʦʨʦʛʠ ʜʦʣʞʥʘ 

ʩʦʩʪʘʚʣʷʪʴ 100 %, ʧʨʠ ʥʝʩʦʙʣʶʜʝʥʠʠ ʜʘʥʥʦʛʦ ʫʩʣʦʚʠʷ ʧʦʷʚʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʩʦʦʙʱʝʥʠʝ.  

ʇʦʩʣʝ ʵʪʦʛʦ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʚ ʦʩʪʘʣʴʥʳʭ ʷʯʝʡʢʘʭ ʧʦʷʚʷʪʩʷ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʧʝʨʝʚʦʟʢʫ, ʘ ʚ ʷʯʝʡʢʝ çʉʪʦʠʤʦʩʪʴ 1 ʢʠʣʦʤʝʪʨʘ 

ʛʨʫʟʦʧʝʨʝʚʦʟʦʢè ʧʦʷʚʠʪʩʷ ʚʝʣʠʯʠʥʘ ʩʪʦʠʤʦʩʪʠ ʫʩʣʫʛʠ (ʨʠʩʫʥʦʢ 4). ʋʤʥʦʞʠʚ ʧʦʣʫʯʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʧʝʨʝʚʦʟʢʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʙʱʫʶ ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʢʠ.  

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʘʚʪʦʤʦʙʠʣʷ ʤʘʨʢʠ ʂɸʄɸɿ-5511 ʙʝʟ ʧʨʠʮʝʧʘ, ʩ 1 ʚʦʜʠʪʝʣʝʤ ʠ ʧʨʠ 

ʧʝʨʝʚʦʟʢʝ ʛʨʫʟʘ ʧʦ ʜʦʨʦʛʝ 0 % ʢʦʪʦʨʦʡ ʦʪʥʦʩʠʪʩʷ ʢ 1-ʤʫ ʪʠʧʫ, 70 % ʢʦ 2-ʤʫ, 20 ʢ 3-ʤʫ % ʠ 

ʢ 4-ʤʫ 10 % ʧʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʷʯʝʝʢ ʦʪʢʨʦʝʪʩʷ ʠʟʦʙʨʘʞʝʥʥʘʷ ʥʠʞʝ 

ʬʦʨʤʘ ʩ ʜʘʥʥʳʤʠ (ʨʠʩʫʥʦʢ 3). ʀʟ ʨʘʩʯʝʪʦʚ ʚʠʜʥʦ, ʯʪʦ ʧʝʨʝʚʦʟʢʘ ʛʨʫʟʘ ʜʦʣʞʥʘ ʩʪʦʠʪʴ 

ʤʠʥʠʤʫʤ 162,27 ʪʝʥʛʝ ʟʘ ʦʜʠʥ ʢʠʣʦʤʝʪʨ.  

ʇʨʠ ʧʝʨʝʚʦʟʢʝ ʛʨʫʟʦʚ ʘʚʪʦʤʘʰʠʥʦʡ ʄʦʩʢʚʠʯ-ʀɾ-2715 ʩʪʦʠʤʦʩʪʴ ʫʩʣʫʛʠ 

ʩʦʩʪʘʚʣʷʝʪ 60,53 ʪʝʛʝ ʟʘ 1 ʢʤ.  
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ɺ ʧʨʘʡʩ-ʣʠʩʪʝ ʬʠʨʤ, ʦʢʘʟʳʚʘʶʱʠʭ ʫʩʣʫʛʠ ʥʘ ʧʝʨʝʚʦʟʢʫ ʛʨʫʟʦʚ, ʪʨʘʥʩʧʦʨʪʦʤ 

ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ ʜʦ 2 ʪ ʩʪʦʠʤʦʩʪʴ 1 ʢʤ ʧʝʨʝʚʦʟʦʢ ʨʘʚʥʘ ʦʪ 250 ʪʝʥʛʝ. ɼʣʷ ʘʚʪʦʤʦʙʠʣʝʡ 

ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ ʙʦʣʝʝ 3 ʪ ʪʘʨʠʬʳ ʜʦʩʪʠʛʘʶʪ 500 ʪʝʥʛʝ/ʢʤ ʠ ʚʳʰʝ ʠʣʠ ʷʚʣʷʶʪʩʷ 

ʜʦʛʦʚʦʨʥʳʤʠ [2]. ʆʙʲʷʩʥʷʪʩʷ ʵʪʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʪʝʤ, ʯʪʦ, ʚʦ-ʧʝʨʚʳʭ ʥʝʨʘʟʚʠʪʦʩʪʴʶ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʠ, ʘ ʚʦ-ʚʪʦʨʳʭ ð ʞʝʣʘʥʠʝʤ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʢʘʟʳʚʘʶʱʠʭ ʫʩʣʫʛʠ ʧʦ 

ʧʝʨʝʚʦʟʢʘʤ, ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʠʙʳʣʴ, ʚ-ʪʨʝʪʴʠʭ ð ʩʣʘʙʘʷ ʨʘʟʚʠʪʦʩʪʴ 

ʢʦʥʢʫʨʝʥʮʠʠ ʩʨʝʜʠ ʧʝʨʝʚʦʟʯʠʢʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ. 

1. ʉʨʘʚʥʝʥʠʝ ʪʘʨʠʬʦʚ ʥʘ ʦʢʘʟʘʥʠʝ ʫʩʣʫʛ ʧʦ ʘʚʪʦʧʝʨʝʚʦʟʢʘʤ ʠ ʨʘʩʯʝʪʥʳʭ ʧʦ 

ʧʨʝʜʣʘʛʘʝʤʦʡ ʧʨʦʛʨʘʤʤʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʠ ʟʘʚʳʰʝʥʳ ʚ 2 ʠ ʙʦʣʝʝ ʨʘʟ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʥʝʨʘʟʚʠʪʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʠ; ʞʝʣʘʥʠʝʤ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʢʘʟʳʚʘʶʱʠʭ ʫʩʣʫʛʠ ʧʦ 

ʧʝʨʝʚʦʟʢʘʤ, ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʠʙʳʣʴ ʠ ʩʣʘʙʦʡ ʨʘʟʚʠʪʦʩʪʠ ʢʦʥʢʫʨʝʥʮʠʠ ʩʨʝʜʠ 

ʧʝʨʝʚʦʟʯʠʢʦʚ.  

2. ʉʥʠʞʝʥʠʝ ʪʘʨʠʬʦʚ ʥʘ ʧʝʨʝʚʦʟʢʫ ʛʨʫʟʦʚ, ʦʩʦʙʝʥʥʦ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟ̫ʡʩʪʚʘ, ʧʦʟʚʦʣʠʪʴ ʫʚʝʣʠʯʠʪʴ ʧʨʠʙʳʣʴ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 
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ɸʅɸʃʀɿ ʇʈʆɺɽɼɽʅʀʗ ʊɽʍʅʀʏɽʉʂʆɻʆ ʆɹʉʃʋɾʀɺɸʅʀʗ ʀ ʈɽʄʆʅʊɸ 

ɺʆɿɼʋʐʅʓʍ ʉʋɼʆɺ ɹɽɿ ɿɸʊʈɸʊʅʓʍ ʍʈɸʅɽʅʀʀ ɺ ʉʂʃɸɼɸʍ 

 

ɸʥʥʦʪʘʮʠʷ. ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʨʘʪʝʛʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩ ʢʦʥʪʨʦʣʝʤ ʫʨʦʚʥʷ ʥʘʜʝʞʥʦʩʪʠ 

ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʟʜʝʣʠʡ ʜʦ ʦʪʢʘʟʘ ʤʝʞʨʝʤʦʥʪʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ 

ʥʠʭ ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠʟʜʝʣʠʡ ʩʦʩʪʦʠʪ ʚ ʚʳʧʦʣʥʝʥʠʠ 

ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʛʫʣʠʨʦʚʦʢ, ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʷ ʚʦʟʥʠʢʰʠʭ ʦʪʢʘʟʦʚ ʠ 

ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʚʩʝʛʦ ʧʘʨʢʘ ʦʜʥʦʪʠʧʥʳʭ ʠʟʜʝʣʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 

200 

 

ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʫʨʦʚʥʷ ʥʘʜʝʞʥʦʩʪʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʩʣʫʯʘʝ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ 

ʬʘʢʪʠʯʝʩʢʦʡ ʥʘʜʝʞʥʦʩʪʠ ʥʠʞʝ ʥʦʨʤʘʪʠʚʥʦʛʦ, ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʧʨʠʯʠʥ ʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʥʘʜʝʞʥʦʩʪʠ. ɺʘʞʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʡ ʩʪʨʘʪʝʛʠʠ ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʷʨʥʦʝ ʦʮʝʥʠʚʘʥʠʝ ʧʨʠʛʦʜʥʦʩʪʠ ʚʦʟʜʫʰʥʦʛʦ 

ʩʫʜʥʘ ʢ ʙʝʟʦʧʘʩʥʦʡ ʠ ʵʢʦʥʦʤʠʯʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʠʟʜʝʣʠʷʤʠ, ʦʪʢʘʟʳ ʢʦʪʦʨʳʭ ʥʝ ʚʣʠʷʶʪ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʦʣʝʪʦʚ ʠ ʥʘʜʝʞʥʦʩʪʴ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʨʝʛʫʣʷʨʥʦʩʪʠ ʧʦʣʝʪʦʚ 

ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴʶ (ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴʶ).  

ɸשʜʘʪʧʘ. ʉʝʥʽʤʜʽʣʽʢ ʜᴅʨʝʞʝʩʽʥʜʝʛʽ ʙʘץʳʣʘʫʜʳץ שʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʩʪʨʘʪʝʛʠʷʩʳʥʳש 

ʝʨʝʢʰʝʣʽʛʽ ʞᴇʥʜʝʫʘʨʘʣʳץ ʨʝʩʫʨʩʪʘʥ ʙʘʩ ʪʘʨʪץʘʥסʘ ʜʝʡʽʥ ᴇʥʽʤʜʽ ʧʘʡʜʘʣʘʥסʘʥʜʘ, ᴇʥʽʤʜʽ 

ʪʝʭʥʠʢʘʣʳץ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫʛʝ ץʘʞʝʪʪʽ ʩᴅʡʢʝʩʪʝʥʜʽʨʫʣʝʨʜʽ ʦʨʳʥʜʘʫ, ʘץʘʫʣʘʨʜʳ ʘʥʳץʪʘʫ 

ʞᴅʥʝ ʰʝʰʽʤʽʥ ʪʘʙʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳʤʝʥ ץʘʪʘʨ ʙʽʨʪʠʧʪʽ ᴇʥʽʤʜʝʨʜʽש ʩʝʥʽʤʜʽʣʽʢ 

ʜᴅʨʝʞʝʩʽ ʙʘץʳʣʘʥʘʜʳ: ʥʦʨʤʘʪʠʚʪʽ ʜᴅʨʝʞʝʣʝʥ ʪᴇʤʝʥ ʩʝʥʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʢʝʥ ʞʘסʜʘʡʜʘ, ʩʝʙʝʧ- 

ʩʘʣʜʘʨʳʥ ʘʥʳץʪʘʫ ʞװʨʛʽʟʽʣʝʜʽ. ɹײʣ ʩʪʨʘʪʝʛʠʷʥʳש ʝʨʝʢʰʝʣʽʛʽ ï ᴅʫʝ ʢʝʤʝʩʽʥʽץ שʘʞʝʪʪʽʣʽʛʽʥʽש 

ʙʘסʘʣʘʥʫʳ ʤʝʥ ʦʥʳ ץʘʫʽʧʩʽʟ ᴅʨʽ װʥʝʤʜʽ ʪװʨʜʝ ʧʘʡʜʘʣʘʥʫ. ɸʪʘʣʤʳʰ ʩʪʨʘʪʝʛʠʷʥʳ ʞװʟʝʛʝ 

ʘʩʳʨʫ ʙʘʩ ʪʘʨʪʳʣסʘʥ ʞʘסʜʘʡʜʘ ץʘʫʽʧʩʽʟʜʽʛʽʥʝ ᴅʩʝʨʽʥ ʪʠʛʽʟʙʝʡʪʽʥ ᴇʥʽʤʜʝʨʤʝʥ ʰʝʢʪʝʣʝʜʽ. 

Abstract. Features of the service strategy with reliability level control consist in the fact 

that during the operation of the products to the failure of the overhauls, they are not installed for 

them and the maintenance of the products consists in performing the necessary adjustments, 

detecting and eliminating the failures and malfunctions. At the same time for the entire park of 

the same type of products periodic monitoring of the level of reliability is carried out, in which, 

in the event of a decrease in the level of actual reliability below the normative level, an analysis 

of the causes is carried out and development of measures to improve reliability is carried out. An 

important feature of this strategy is the regular assessment of the suitability of the aircraft for 

safe and economical operation. The application of this service strategy is limited to products 

whose failures do not affect the safety of flights and the reliability of which ensures the 

requirements for regular flights and cost-effective maintenance and are highly operational 

(interchangeable). 

ɺ ʩʬʝʨʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ ʚ 2010 ʛʦʜʫ 

ʩʦʩʪʘʚʠʣʦ ʦʢʦʣʦ $43 ʤʣʨʜ, ʦʞʠʜʘʝʪʩʷ 2018-ʤʫ ʝʛʦ ʦʙʲʝʤ ʧʨʠ ʩʨʝʜʥʝʛʦʜʦʚʦʤ ʨʦʩʪʝ 4,1% 

ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ $77 ʤʣʨʜ.  

ɼʦʣʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚ ʵʪʦʡ ʦʪʨʦʩʣʠ ʥʠʟʢʘ, ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʩʘʤʦʣʝʪʳ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʘʚʠʘʧʝʨʝʚʦʟʯʠʢʦʚ ʧʨʦʚʦʜʷʪ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʟʘ 

ʨʫʙʝʞʦʤ.  

ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ (ʊʆʠʈ) ʛʨʘʞʜʘʥʩʢʠʭ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ (ɺʉ) ʚ 

ʩʪʨʘʥʘʭ ʉʦʜʨʫʞʝʩʪʚʘ ʥʝʟʘʚʠʩʠʤʳʭ ʛʦʩʫʜʘʨʩʪʚ (ʉʅɻ), ʩʪʨʘʥ ʧʨʠʙʘʣʪʠʡʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ ʠ 

ɻʨʫʟʠʠ ʚ 2010 ʛʦʜʫ ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ $830 ʤʣʥ - ʪʘʢʫʶ ʦʮʝʥʢʫ ʩʜʝʣʘʣʘ ʘʥʘʣʠʪʠʯʝʩʢʘʷ 

ʢʦʤʧʘʥʠʷ AeroStrategy.     

ʀʟ ʵʪʦʡ ʩʫʤʤʳ ʙʦʣʝʝ 60% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʈʦʩʩʠʡʩʢʫʶ ʌʝʜʝʨʘʮʠʶ, ʩʪʨʘʥ ɹʘʣʪʠʠ ð 

8%, ʦʩʪʘʣʴʥʳʭ ʩʪʨʘʥ ʉʅɻ ð 31% (ʧʨʠʤʝʨʥʦ 3% ʜʦʣʷ ʂʘʟʘʭʩʪʘʥʘ) ʝʞʝʛʦʜʥʦ ʥʘ ʊʆʠʈ 

ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʚ ʵʪʠʭ ʩʪʨʘʥʘʭ ʛʨʘʞʜʘʥʩʢʠʭ ʩʘʤʦʣʝʪʦʚ ʥʝ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʨʘʪʠʪʩʷ ʙʦʣʝʝ $500 ʤʣʥ, ʝʱʝ $250 ʤʣʥ. ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʵʪʠ ʮʝʣʠ ʚ ʩʪʨʘʥʘʭ ʉʅɻ ʠ ɻʨʫʟʠʠ, 

ʘ ʨʳʥʦʢ ʩʪʨʘʥ ɹʘʣʪʠʠ ʦʮʝʥʠʚʘʝʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ $70 ʤʣʥ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʩʬʝʨʘʤ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʠʨʦʚʳʤ ʩʪʘʥʜʘʨʪʘʤ, ʨʘʩʭʦʜʳ 

ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ: ʜʚʠʛʘʪʝʣʠ (ʧʨʠʤʝʨʥʦ 40%), ʣʠʥʝʡʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ 

ʨʝʤʦʥʪ ʢʦʤʧʦʥʝʥʪʦʚ (ʧʦ 25% ʢʘʞʜʦʝ), ʟʘ ʢʦʪʦʨʳʤʠ ʩʣʝʜʫʶʪ ʪʷʞʝʣʳʝ ʬʦʨʤʳ 

ʦʙʩʣʫʞʠʚʘʥʠʷ (ʧʨʦʱʝ ʛʦʚʦʨʷ - ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ, ʥʘ ʥʝʛʦ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 10%) ʠ 

ʤʦʜʝʨʥʠʟʘʮʠʷ (ʧʨʠʤʝʨʥʦ 5%) [1]. 

ʂʦʥʢʫʨʝʥʪʘʤʠ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʊʆʠʈ, ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʝʚʨʦʧʝʡʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʦ ʠ ʢʦʤʧʘʥʠʠ ʠʟ ʩʪʨʘʥ ʉʅɻ ʠ ɹʘʣʪʠʠ, ʢʦʪʦʨʳʝ ʦʩʚʦʠʣʠ 

ʥʝʦʙʭʦʜʠʤʳʝ ʚʠʜʳ ʨʘʙʦʪ ʠ ʧʦʣʫʯʠʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʝʨʪʠʬʠʢʘʪʳ. ʀʭ ʢʦʥʢʫʨʝʥʪʥʦʝ 
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ʧʨʝʠʤʫʱʝʩʪʚʦ - ʤʝʥʴʰʘʷ, ʯʝʤ ʚ ʈʦʩʩʠʠ ʠ ɽʚʨʦʧʝ, ʩʪʦʠʤʦʩʪʴ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʚʣʘʜʝʥʠʝ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚʩʝʭ ʫʨʦʚʥʝʡ ʨʫʩʩʢʠʤ ʠ ʘʥʛʣʠʡʩʢʠʤ  ʷʟʳʢʘʤʠ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʜʝʣʦʚʦʝ 

ʦʙʱʝʥʠʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʤʠ ʢʦʥʢʫʨʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʨʦʩʩʠʡʩʢʠʝ 

ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ ʊʆʠʈ, Uzbekistan Airways Technics ʚ ʊʘʰʢʝʥʪʝ ʠ FL Technics ʚ ɺʠʣʴʥʶʩʝ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʪʨʘʪʝʛʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʵʢʩʧʣʫʘʪʘʮʠʠ) 

ʘʚʠʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦ ʩʦʩʪʦʷʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʫʨʦʚʥʷ 

ʥʘʜʝʞʥʦʩʪʠ. ʆʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʦʡ ʠʟ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʭ ʩʪʨʘʪʝʛʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʜʦ ʦʪʢʘʟʘ.  

ʉʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ ʚʤʝʩʪʝ ʩ ʙʦʣʴʰʠʤ 

ʦʙʲʝʤʦʤ ʩʦʙʠʨʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʩʘʤʦʣʝʪʘʭ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ 

ʤʝʪʦʜʠʢʫ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ɺʉ ʚ ʙʫʜʫʱʝʤ.  

ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥʦ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʠʘʧʨʝʜʧʨʠʷʪʠʷ ʟʘʢʘʟʳʚʘʪʴ ʙʦʣʴʰʠʥʩʪʚʦ 

ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʪʦʣʴʢʦ ʧʦ ʤʝʨʝ ʨʝʘʣʴʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʩʠʩʪʝʤʳ 

ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʫʜʫʪ ʪʦʯʥʦ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʪʘʢʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʝʱʝ 

ʜʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʦʪʢʘʟʦʚ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʥʝ ʭʨʘʥʠʪʴ ʟʘʧʘʩʥʳʝ ʯʘʩʪʠ. 

ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʘʤʦʣʝʪʘ ʜʦʣʞʥʦ ʙʳʪʴ ʩʚʝʜʝʥʦ ʢ ʪʦʤʫ, ʯʪʦ ʟʘʧʘʩʥʳʝ 

ʯʘʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ ʙʫʜʫʪ ʟʘʢʘʟʳʚʘʪʴʩʷ ʪʦʣʴʢʦ ʧʝʨʝʜ ʝʛʦ 

ʦʪʧʨʘʚʢʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʘʥʛʘʨ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʛʣʘʤʝʥʪʥʳʭ ʨʘʙʦʪ. 

ʂ ʧʨʠʤʝʨʫ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʘʤʦʣʝʪʦʚ Embraer145 ʩʦʩʪʘʚʣʷʣʘ ʚ 

ʩʨʝʜʥʝʤ 4000 ʣʝʪʥʳʭ ʯʘʩʦʚ, ʪʦʛʜʘ ʢʘʢ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʦʙʩʣʫʞʠʚʘʥʠʷʤʠ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʘʤʦʣʝʪʦʚ Embraer ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 7500 ʯ. ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʘʤʦʣʝʪʦʚ 

E-Jet E2 ʫʚʝʣʠʯʠʪʩʷ ʜʦ 8500 ʯ. 

ʆʙʳʯʥʦ 15% ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʘʚʠʘʢʦʤʧʘʥʠʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʊʆʠʈ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʧʦʩʦʙʥʦ ʩʦʢʨʘʪʠʪʴ ʵʪʠ ʟʘʪʨʘʪʳ ʥʘ 15ï20% ʚ 

ʨʘʩʯʝʪʝ ʥʘ ʦʜʠʥ ʩʘʤʦʣʝʪ [2]. 

ɼʣʷ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦ ʩʦʩʪʦʷʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘʜʝʞʥʦʩʪʠ 

ʙʝʟ ʩʢʣʘʜʩʢʠʭ ʭʨʘʥʝʥʠʡ ʟʘʧʯʘʩʪʝʡ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʨʷʜ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ. ɺ ʧʦʠʩʢʘʭ ʨʝʰʝʥʠʝ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʤʧʴʶʪʝʨʠʟʦʚʘʥʥʳʭ ʩʠʩʪʝʤʳ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ 

ʜʘʥʥʳʭ ʦʙ ʦʪʢʘʟʘʭ ʠ ʜʝʡʩʪʚʠʠ ʧʦ ʠʭ ʫʩʪʨʘʥʝʥʠʶ, ʚʳʧʦʣʥʷʝʪʩʷ ʢʘʣʴʢʫʣʷʮʠʷ ʫʨʦʚʥʷ 

ʥʘʜʝʞʥʦʩʪʠ, ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʜʝʞʥʦʩʪʠ 

ʜʝʪʘʣʝʡ. 

ɺ ʤʦʥʠʪʦʨʠʥʛʝ ʫʨʦʚʥʷ ʥʘʜʝʞʥʦʩʪʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʝʰʘʝʪ ʟʘʜʘʯʫ ʦʮʝʥʢʠ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʜʝʞʥʦʩʪʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʟʘʧʯʘʩʪʝʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʨʘʙʦʪʢʠ ɺʉ, ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʜʜʝʨʞʘʥʠʝ ʟʘʣʦʞʝʥʥʦʛʦ ʫʨʦʚʥʷ ʥʘʜʝʞʥʦʩʪʠ, 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʨʝʛʫʣʷʨʥʦʩʪʠ 

ʚʳʣʝʪʘ, ʠʩʢʣʶʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʘʩʩʦʚʳʭ ʦʪʢʘʟʦʚ ʠ ʦʩʪʘʥʦʚʘ ʧʘʨʢʘ ɺʉ ʠ 

ʪ.ʧ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʩʨʝʜʩʪʚ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʜʝʬʝʢʪʦʩʢʦʧʠʠ ʠ 

ʢʦʥʪʨʦʣʝʧʨʠʛʦʜʥʦʩʪʠ ʠʟʜʝʣʠʡ ɺʉ ʦʪʢʨʳʚʘʶʪ ʨʝʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʩʪʨʘʪʝʛʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʧʦ ʩʦʩʪʦʷʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʧʘʨʘʤʝʪʨʦʚ. ʕʪʘ ʩʪʨʘʪʝʛʠʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʘʚʠʣ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʨʝʞʠʤʦʚ ʠ ʨʝʛʣʘʤʝʥʪʘ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʠʟʜʝʣʠʡ ʠ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʡ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʭ ʦʙʩʣʫʞʠʚʘʥʠʷ, 

ʟʘʤʝʥʳ ʠʣʠ ʨʝʤʦʥʪʘ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʬʘʢʪʠʯʝʩʢʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ 

ʠʟʜʝʣʠʡ, ʢʦʪʦʨʳʝ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʜʦ ʧʨʝʜʦʪʢʘʟʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 
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ʈʠʩʫʥʦʢ 1 ï ɿʘʜʘʯʠ ʦʧʪʠʤʘʣʴʥʳʭ ʩʪʨʘʪʝʛʠʡ ʊʆʠʈ ʚ ʧʨʦʮʝʩʩʘʭ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ 
 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʧʦʣʝʪʦʚ ʧʨʠ ʵʪʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʦʙʥʘʨʫʞʝʥʠʷ ʦʪʢʘʟʦʚ ʠ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʠʭ 

ʨʘʟʚʠʪʠʷ ʟʘ ʩʯʝʪ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠʝʤʣʝʤʦʛʦ ʫʨʦʚʥʷ ʢʦʥʪʨʦʣʝʧʨʠʛʦʜʥʦʩʪʠ, ʠʥʜʠʢʘʮʠʠ 

ʦʪʢʘʟʦʚ ʠ ʧʨʝʜʦʪʢʘʟʦʚʳʭ ʩʦʩʪʦʷʥʠʡ. 

ʄʥʦʛʠʝ ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ ɺʉ ʧʦʜʚʝʨʞʝʥʳ ʜʝʡʩʪʚʠʶ ʪʝʧʣʦʚʳʭ ʠ ʩʠʣʦʚʳʭ 

ʥʘʛʨʫʟʦʢ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʥʘʢʦʧʣʝʥʠʝ ʚ ʤʘʪʝʨʠʘʣʝ ʜʝʪʘʣʠ ʩʢʨʳʪʳʭ ʧʦʚʨʝʞʜʝʥʠʡ, 

ʧʨʠʚʦʜʷʱʠʭ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʪʨʝʱʠʥ. ɺʦʟʥʠʢʘʶʱʠʝ ʨʘʩʩʝʷʥʥʳʝ 

ʧʦʚʨʝʞʜʝʥʠʷ ʥʝʚʦʟʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʚʠʟʫʘʣʴʥʦ ʠ ʜʦʩʪʦʚʝʨʥʦ ʦʮʝʥʠʪʴ ʩ ʧʦʤʦʱʴʶ ʢʘʢʦʛʦ 

ʣʠʙʦ ʤʝʪʦʜʘ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʩʪʘʜʠʷ ʥʘʢʦʧʣʝʥʠʷ ʩʢʨʳʪʳʭ 

ʧʦʚʨʝʞʜʝʥʠʡ ʜʦ ʧʦʷʚʣʝʥʠʷ ʚʠʜʠʤʳʭ ʪʨʝʱʠʥ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 90 % ʦʪ ʚʨʝʤʝʥʠ ʜʦ 

ʧʦʣʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ. ʊʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʫʢʘʟʘʥʥʳʭ ʜʝʪʘʣʝʡ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʥʘ ʦʩʥʦʚʝ 

ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʦʚʘʥʠʷ ʨʝʩʫʨʩʘ, ʫʯʠʪʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʦʩʥʦʚʥʳʭ 

ʬʘʢʪʦʨʦʚ ʥʘʛʨʫʞʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʯʥʦʩʪʠ ʠ ʠʩʧʦʣʴʟʫʶʱʠʭ ʦʜʥʫ ʠʟ ʪʝʦʨʠʡ 

ʩʫʤʤʠʨʦʚʘʥʠʷ ʧʦʚʨʝʞʜʝʥʠʡ. 

ʅʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʬʦʨʤʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʠʟʜʝʣʠʡ ɺʉ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʨʝʩʫʨʩʘ ʦʩʥʦʚʥʳʤ ʫʟʣʘʤ ʠ ʵʣʝʤʝʥʪʘʤ ʧʦ ʠʭ 

ʬʘʢʪʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ.  

ʈʝʩʫʨʩ ʧʦ ʩʦʩʪʦʷʥʠʶ ʧʦʟʚʦʣʠʪ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʣʦʞʝʥʥʳʝ ʚ ʝʛʦ 

ʢʦʥʩʪʨʫʢʮʠʶ ʟʘʧʘʩʳ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʠ ʙʫʜʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ, ʙʣʘʛʦʜʘʨʷ 

ʵʪʦʤʫ, ʥʘʠʙʦʣʴʰʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʚʳʩʦʢʦʡ ʙʝʟʦʪʢʘʟʥʦʩʪʠ 

ʠʟʜʝʣʠʡ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʂʦʥʪʨʦʣʴ ʟʘ ʚʳʨʘʙʦʪʢʦʡ ʨʝʩʫʨʩʘ, ʧʦʜʢʨʝʧʣʝʥʥʳʡ ʘʥʘʣʠʟʦʤ ʊʉ, 

ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʠ ʩʨʦʢʠ ʩʣʫʞʙʳ ʠʟʜʝʣʠʡ ɺʉ [4].  

ʕʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ ʥʘʜʝʞʥʦʩʪʠ, ʚʳʨʘʙʦʪʢʠ ʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʨʝʩʫʨʩʘ, ʢʦʥʪʨʦʣʷ ʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʊʉ ʘʚʠʘʮʠʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠ ɺʉ 

ʚʦʟʤʦʞʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘ ʙʘʟʝ ʙʦʨʪʦʚʳʭ ʠ ʥʘʟʝʤʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʜʣʷ ʢʦʥʪʨʦʣʷ ʠ ʘʥʘʣʠʟʘ 

ʉʪʨʘʪʝʛʠʷ ʧʦ ʩʦʩʪʦʷʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ

ʧʘʨʘʤʝʪʨʦʚ

ʀʩʩʣʝʜʦʚʘʥʠʝ

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ

ʠʟʤʝʥʝʥʠʷ

ʧʘʨʘʤʝʪʨʦʚ

ʆʧʨʝʜʝʣʝʥʠʝ

ʙʝʟʦʪʢʘʟʦʚʳʭ

ʟʥʘʯʝʥʠʡ

ʧʘʨʘʤʝʪʨʦʚ

ʈʘʟʨʘʙʦʪʢʘ

ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ

ʪʝʭʥʠʯʝʩʢʦʛʦ

ʢʦʥʪʨʦʣʷ ʠ

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ

ʆʧʪʠʤʠʟʘʮʠʷ

ʨʝʞʠʤʦʚ ʠ

ʨʝʛʣʘʤʝʥʪʘ

ʪʝʭʥʠʯʝʩʢʦʛʦ

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ

ʠ ʊʆ

ʈʘʟʨʘʙʦʪʢʘ

ʩʠʩʪʝʤʳ

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ

ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ

ʠʥʬʦʨʤʘʮʠʠ

ʈʘʟʨʘʙʦʪʢʘ

ʩʠʩʪʝʤʳ ʧʦʠʩʢʘ

ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠ

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ

ʉʪʨʘʪʝʛʠʷ ʧʦ ʩʦʩʪʦʷʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ

ʫʨʦʚʥʷ ʥʘʜʝʞʥʦʩʪʠ

ʀʩʩʣʝʜʦʚʘʥʠʝ

ʟʘʢʦʥʦ-

ʤʝʨʥʦʩʪʝʡ

ʠʟʤʝʥʝʥʠʷ

ʭʘʨʘʢʪʝʨʠʩʪʠʢ

ʥʘʜʝʞʥʦʩʪʠ

ʅʦʨʤʠʨʦʚʘʥʠʝ

ʫʨʦʚʥʷ ʥʘʜʝʞʥʦʩʪʠ

ʈʘʟʨʘʙʦʪʢʘ

ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ,

ʢʦʥʪʨʦʣʷ,

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ

ʘʥʘʣʠʟʘ

ʧʦʢʘʟʘʪʝʣʝʡ

ʥʘʜʝʞʥʦʩʪʠ

ʈʘʟʨʘʙʦʪʢʘ

ʪʝʭʥʦʣʦʛʠʠ ʩʙʦʨʘ

ʜʘʥʥʳʭ ʦʙ ʦʪʢʘʟʘʭ

ʠ ʩʠʩʪʝʤʳ

ʢʣʘʩʩʠʬʠʢʘʮʠʠ

ʠʥʬʦʨʤʘʮʠʠ

ʈʘʟʨʘʙʦʪʢʘ

ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠ

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ

ʦʙ ʦʪʢʘʟʘʭ ʠ

ʘʥʘʣʠʟʘ

ʥʘʜʝʞʥʦʩʪʠ

ʈʘʟʨʘʙʦʪʢʘ

ʩʠʩʪʝʤʳ ʫʯʝʪʘ

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ

ʫʩʪʨʘʥʝʥʠʶ

ʦʪʢʘʟʦʚ ʠ ʘʥʘʣʠʟʘ

ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ
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ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʚʠʘʮʠʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠ ɺʉ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʚ 

ʨʘʤʢʘʭ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ.  

ʀʩʭʦʜʷ ʠʟ ʪʦʛʦ ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘʜʝʞʥʦʩʪʠ ʙʝʟ ʩʢʣʘʜʩʢʠʭ ʭʨʘʥʝʥʠʡ ʟʘʧʯʘʩʪʝʡ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʧʣʦʭʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ɺʉ 

ʚ ʠʩʧʨʘʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʩʪʦʝʚ ɺʉ, ʩʥʠʞʝʥʠʶ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʝʛʫʣʷʨʥʦʩʪʠ ʚʳʣʝʪʦʚ.  

ʆʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ï ʠʩʢʣʶʯʝʥʠʝ ʟʘʜʝʨʞʝʢ ʧʦ ʧʨʠʯʠʥʝ ʦʪʢʘʟʦʚ 

ʜʝʪʘʣʝʡ ʩʠʩʪʝʤ, ʚʳʷʚʣʝʥʥʳʭ ʚ ʧʦʣʝʪʝ ʠ ʧʨʠ ʦʧʝʨʘʪʠʚʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ 

ʧʦʜʣʝʞʘʱʠʭ ʥʝʤʝʜʣʝʥʥʦʤʫ ʫʩʪʨʘʥʝʥʠʶ.  ʆʪʩʫʪʩʪʚʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʟʘʧʘʩʥʳʭ 

ʠʟʜʝʣʠʡ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʨʝʤʝʥʠ ʩʪʦʷʥʢʠ ɺʉ, ʥʦ ʥʝ ʨʝʥʪʘʙʝʣʴʥʦʝ ʭʨʘʥʝʥʠʝ 

ʠʟʣʠʰʥʠʭ ʟʘʧʯʘʩʪʝʡ ʧʨʦʚʦʜʠʪ ʢ ʬʠʥʘʥʩʦʚʳʤ ʟʘʪʨʘʪʘʤ ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ.  

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩ ʮʝʣʴʶ ʘʥʘʣʠʟʘ ʊʆ Boeing-737 ʚ ʫʩʣʦʚʠʷʭ ʘʚʠʘʢʦʤʧʘʥʠʠ 

ʘʥʘʣʠʟʠʨʦʚʘʣʘʩʴ ʩʪʘʪʠʩʪʠʢʘ ʧʦ ʦʪʢʘʟʘʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʟʘ ʧʝʨʠʦʜ 2007-2008 ʛʛ. ʠ 

ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʨʝʛʫʣʷʨʥʦʩʪʴ ʚʳʣʝʪʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʩʪʨʘʥʝʥʠʝ ʦʪʢʘʟʦʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ (ʌʉ) Boeing-737 ʧʨʠ ʦʧʝʨʘʪʠʚʥʦʤ ʊʆ ʧʨʠʚʦʜʠʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʚʨʝʤʝʥʠ ʩʪʦʷʥʢʠ ʠ ʥʘʣʠʯʠʶ ʟʘʜʝʨʞʝʢ ʚʳʣʝʪʦʚ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʘʪʠʩʪʠʢʘ ʧʦ 

ʩʫʤʤʘʨʥʦʛʦ ʚʨʝʤʝʥʠ ʩʪʦʷʥʦʢ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʪʦʜʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ɺʉ, 

ʫʯʠʪʳʚʘʶʱʠʝ ʝʛʦ ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʟʘʜʝʨʞʝʢ ʚʳʣʝʪʦʚ. ʇʦʜʣʝʞʘʪ ʨʝʰʝʥʠʶ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

1) ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʢʦʤʧʣʝʢʪʘ ʟʘʧʘʩʥʳʭ ʠʟʜʝʣʠʡ, ʪ.ʝ. ʥʦʤʝʥʢʣʘʪʫʨʘ ʠʟʜʝʣʠʡ 

ʩʠʩʪʝʤʳ, ʪʨʝʙʫʶʱʠʭ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʭ ʟʘʤʝʥ;  

2) ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʪʨʘʪʝʛʠʡ ʧʦʧʦʣʥʝʥʠʷ ʢʦʤʧʣʝʢʪʘ ʟʘʧʘʩʥʳʭ ʠʟʜʝʣʠʡ, ʥʘʠʙʦʣʝʝ 

ʚʳʛʦʜʥʳʭ ʧʦ ʩʪʦʠʤʦʩʪʠ ʜʣʷ ʘʚʠʘʢʦʤʧʘʥʠʠ;  

3) ʦʧʨʝʜʝʣʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʟʘʧʘʩʥʳʭ ʠʟʜʝʣʠʡ;  

4) ʦʧʪʠʤʠʟʘʮʠʷ ʢʦʤʧʣʝʢʪʘ ʟʘʧʘʩʥʳʭ ʠʟʜʝʣʠʡ.  

ɺ ʧʨʘʢʪʠʢʝ ʦʙʝʩʧʝʯʝʥʠʷ ɺʉ ʟʘʧʘʩʥʳʤʠ ʠʟʜʝʣʠʷʤʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʜʠʥʦʯʥʳʝ ʠ 

ʛʨʫʧʧʦʚʳʝ ʢʦʤʧʣʝʢʪʳ.  

ʆʜʠʥʦʯʥʳʡ ï ʢʦʤʧʣʝʢʪ ʟʘʧʘʩʥʳʭ ʠʟʜʝʣʠʡ, ʧʨʠʜʘʚʘʝʤʳʡ ʦʜʥʦʤʫ ʦʙʲʝʢʪʫ;  

ɻʨʫʧʧʦʚʦʡ ï ʜʣʷ ʩʥʘʙʞʝʥʠʷ ʟʘʧʘʩʥʳʤʠ ʠʟʜʝʣʠʷʤʠ ʥʝʩʢʦʣʴʢʠʭ ʦʙʲʝʢʪʦʚ.  

ʇʦ ʤʝʨʝ ʨʘʩʭʦʜʦʚʘʥʠʷ ʟʘʧʘʩʥʳʭ ʠʟʜʝʣʠʡ ʜʦʣʞʝʥ ʧʦʧʦʣʥʷʪʴʩʷ ʚ ʩʢʣʘʜʘʭ, 

ʧʨʝʜʣʘʛʘʝʤ ʜʚʘ ʚʠʜʘ ʩʪʨʘʪʝʛʠʡ [3]:  

1) ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʧʦʧʦʣʥʝʥʠʝ (ʟʘʧʘʩʥʳʝ ʠʟʜʝʣʠʷ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʯʝʨʝʟ 

ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ ï ʧʣʘʥʦʚʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ); ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ï ʧʝʨʠʦʜ 

ʧʦʧʦʣʥʝʥʠʷ;  

2) ʥʝʧʨʝʨʳʚʥʦʝ ʧʦʧʦʣʥʝʥʠʝ (ʧʦʩʪʘʚʢʘ (n-k) ʠʟʜʝʣʠʡ, ʛʜʝ n ï ʥʘʯʘʣʴʥʳʡ ʫʨʦʚʝʥʴ, k ï 

ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʟʘʧʘʩʘ); ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ï ʫʨʦʚʝʥʴ (k) ʠ ʩʨʝʜʥʷʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʩʪʘʚʢʠ. 
 

ʊʘʙʣʠʮʘ 1 ï ʆʪʢʘʟʳ ʩʠʩʪʝʤ ʩʘʤʦʣʝʪʘ Boeing-737 ʟʘ 2008 ʛʦʜ 

 
 ̄ ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ɹʦʝʥʛ - 737 

1 ʂʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ  26 

2 ʉʚʷʟʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ  1 

3 ʕʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ  3 

4 ʇʨʦʪʠʚʦʧʦʞʘʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ  3 

5 ʋʧʨʘʚʣʝʥʠʝ ɺʉ 16 

6 ʊʦʧʣʠʚʥʘʷ ʩʠʩʪʝʤʘ ɺʉ 6 

7 ɻʠʜʨʘʚʣʠʯʝʩʢʘʷ 4 

8 ʇʨʦʪʠʚʦʦʙʣʝʜʝʥʠʪʝʣʴʥʘʷ  1 
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9 ʐʘʩʩʠ  9 

10 ʇʅʆ 3 

11 ʂʠʩʣʦʨʦʜʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ  1 

12 ɼʚʝʨʠ  1 

13 ʌʦʥʘʨʴ, ʦʢʥʘ 4 

14 ʂʨʣrʦ  1 

15 ɼʚʠʛʘʪʝʣʴ  6 

16 ʈʝʚʝʨʩ 5 

 

 
 

 

ʈʠʩʫʥʦʢ 2 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʢʘʟʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʧʨʠʚʝʜʰʠʭ ʢ ʠʥʮʠʜʝʥʪʘʤ ʩʘʤʦʣʝʪʘ 

Boeing-737 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʉʫʤʤʘʨʥʦʛʦ ʚʨʝʤʝʥʠ ʩʪʦʷʥʦʢ ʧʨʠ ʦʧʝʨʘʪʠʚʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠʟ-ʟʘ 

ʦʪʢʘʟʦʚ ʩʠʩʪʝʤ Boeing-737 
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ʈʠʩʫʥʦʢ 4 ï ɺʨʝʤʝʥʷ ʩʪʦʷʥʦʢ ʠʟ-ʟʘ ʦʪʢʘʟʦʚ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ Boeing-737 

 

ɼʣʷ ʦʮʝʥʢʠ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʟʘʧʘʩʥʳʭ ʠʟʜʝʣʠʡ ʚ ʢʦʤʧʣʝʢʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ:  

ʂ ï ʢʦʵʬʬʠʮʠʝʥʪ ʛʦʪʦʚʥʦʩʪʠ (ʩʨʝʜʥʷʷ ʧʦ ʚʨʝʤʝʥʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʟʘʧʘʩʥʳʝ 

ʠʟʜʝʣʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʙʝʟʦʪʢʘʟʥʦʤ ʩʦʩʪʦʷʥʠʠ);  

R ï ʚʝʨʦʷʪʥʦʩʪʴ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ ʟʘʧʘʩʥʳʭ ʠʟʜʝʣʠʡ (ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 

ʟʘ ʚʨʝʤʷ ʨʘʙʦʪʳ ʥʝ ʩʣʫʯʠʪʩʷ ʥʠ ʦʜʥʦʛʦ ʦʪʢʘʟʘ ʟʘʧʘʩʥʳʭ ʠʟʜʝʣʠʡ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʝʡ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʤʧʣʝʢʪʘ ʟʘʧʘʩʥʳʭ ʠʟʜʝʣʠʡ ʷʚʣʷʝʪʩʷ 

ʫʩʣʦʚʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʪʠʧʘ  

min{ʉ(ʭ)/F(x)ÓF0}  
 

ʛʜʝ C(x) ï ʩʪʦʠʤʦʩʪʴ ʢʦʤʧʣʝʢʪʘ ʟʘʧʘʩʥʳʭ ʠʟʜʝʣʠʡ (x ï ʢʦʣʠʯʝʩʪʚʦ ʠʟʜʝʣʠʡ ʚ 

ʢʦʤʧʣʝʢʪʝ);  

F(x) ï ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʢʦʤʧʣʝʢʪʘ ʠʟ x ʠʟʜʝʣʠʡ;  

F0 ï ʟʘʜʘʥʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʘʪʦʯʥʦʩʪʠ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ 

ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʘʩʥʳʭ ʠʟʜʝʣʠʡ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʠʟʜʝʣʠʡ ʩʠʩʪʝʤʳ ʩ ʫʯʝʪʦʤ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʘʤʝʥʳ ʠʟʜʝʣʠʡ ʧʨʠ ʦʧʝʨʘʪʠʚʥʦʤ ʊʆ ʠ ʩʪʦʠʤʦʩʪʠ 

ʠʟʜʝʣʠʷ. ʊʘʢʞʝ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʪʴ ʨʘʩʩʤʦʪʨʝʥʥʳʝ 

ʚʳʰʝ ʩʪʨʘʪʝʛʠʠ ʧʦʧʦʣʥʝʥʠʷ ʟʘʧʘʩʥʳʭ ʠʟʜʝʣʠʡ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦ 

ʩʪʦʠʤʦʩʪʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʘ ʠʟʜʝʣʠʷ ʩʠʩʪʝʤʳ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʟʘʧʘʩʥʳʭ ʠʟʜʝʣʠʡ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʥʘ ʧʨʠʤʝʨʝ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ Boeing-737 ʧʦ 

ʦʧrʪʫ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʘʨʢʘ ʚ ʘʚʠʘʢʦʤʧʘʥʠʠ. ʈʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʠʟʜʝʣʠʷ 

ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ, ʦʪʢʘʟʳ ʢʦʪʦʨʳʭ ʧʨʠʚʝʣʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʨʝʤʝʥʠ 

ʩʪʦʷʥʢʠ ʧʨʠ ʦʧʝʨʘʪʠʚʥʦʤ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ Boeing-737 

(ʪʘʙʣʠʮʘ 2). 
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͔̂ͭ;͙͟ ͙ ͔ͭ;͙ ͙͍͚ͭͦͨͤͦ͡ ͙͔ͫͫͭͣ· 

˽ͦ͒͊͟;͙͍͊Ό΅͙͚ ͙͍ͭͦͨͤ͡·͚ ͤ͊ͫͦͫ 

˽͍͍ͦͨ͊ͦ͟͡·͚ ͍͊ͨͪ͊ͦ͘;ͤ·͚ ͍·͟͡Ό;͔͊ͭ͡Έ 

˨͊ͭ;͙͟ ͙͔͔͙ͣͪͤ͘Ύ ͙ͦ͟͡;͔͍ͫͭͦ ͪ͊ͫͻ͔͎ͦ͒ͯͣͦͦ ͙͍ͭͦͨ͊͡ 

˽ͪͦ;͙͔  
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ʊʘʙʣʠʮʘ 2 ï ɼʘʥʥʳʝ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʧʘʩʥʳʭ ʠʟʜʝʣʠʡ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ Boeing-737 
 

 ̄ ʅʘʟʚʘʥʠʝ ʠʟʜʝʣʠʷ ʂʦʣʠʯʝʩʪʚʦ ʥʘ 

ɺʉ, ʰʪ 

ʉʪʦʠʤʦʩʪʴ ʜʝʪʘʣʠ, 

USD 

ʏʘʩʪʦʪʘ ʟʘʤʝʥʳ 

1 ʂʨʘʥ ʢʦʣʴʮʝʚʘʥʠʷ 1 600 0,0021 

2 ʊʦʧʣʠʚʥʘʷ ʧʘʥʝʣʴ 12 185 0,0019 

3 ʇʦʜʢʘʯʠʚʘʶʱʠʡ 

ʪʦʧʣʠʚʥʳʡ ʥʘʩʦʩ 

6 1300 0,0017 

4 ʇʦʧʣʘʚʢʦʚʳʡ 

ʟʘʧʨʘʚʦʯʥʳʡ 

ʚʳʢʣʶʯʘʪʝʣ ɹ

3 110 0,0016 

5 ɼʘʪʯʠʢ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʩʭʦʜʫʝʤʦʛʦ ʪʦʧʣʠʚʘ 

6 500 0,0015 

 

ʊʘʙʣʠʮʘ 3 ï ʆʧʠʩʘʥʠʝ ʩʪʨʘʪʝʛʠʡ ʧʦʧʦʣʥʝʥʠʷ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ 
 

 ̄ ʆʧʠʩʘʥʠʝ  ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ  

ʅʘʠʤʝʥʦʚʘʥʠʝ   ɿʥʘʯʝʥʠʝ  

1 ʇʝʨʠʦʜʠʯʝʩʢʦʝ ʧʦʧʦʣʥʝʥʠʝ (ʧʣʘʥʦʚʦʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʘʞʜʳʡ ʢʘʣʝʥʜʘʨʥʳʡ 

ʤʝʩʷʮ)  

 

ʇʝʨʠʦʜ 

ʧʦʧʦʣʥʝʥʠʷ  
(ʢʘʣʝʥʜʘʨʥʳʡ 

ʤʝʩʷʮ)  

 

 

720 ʯ 

2 ʅʝʧʨʝʨʳʚʥʦʝ ʧʦʧʦʣʥʝʥʠʝ  

 

ʄʠʥʠʤʘʣʴʥʳʡ 

ʫʨʦʚʝʥʴ ʟʘʧʘʩʘ ʂ.  
ʉʨʝʜʥʷʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʧʦʩʪʘʚʢʠ  

  

 

1 ʠʟʜʝʣʠʝ  

24 ʯ 

 

ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʡ ʧʦ ʩʪʦʠʤʦʩʪʠ ʢʦʤʧʣʝʢʪʘ ʟʘʧʘʩʥʳʭ ʠʟʜʝʣʠʡ ʜʣʷ 

ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ (ʪʘʙʣʠʮʳ 4) ʚ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʢʘʞʜʦʡ ʩʪʨʘʪʝʛʠʠ. ɺ ʪʘʙʣʠʮʝ 4 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʨʚʦʡ ʩʪʨʘʪʝʛʠʠ ʧʦʧʦʣʥʝʥʠʷ 

ʢʦʤʧʣʝʢʪʘ ʜʣʷ ʚʩʝʭ ʪʠʧʦʚ ʜʝʪʘʣʝʡ. ʉʪʦʠʤʦʩʪʴ ʟʘʧʘʩʥʳʭ ʠʟʜʝʣʠʡ ʩʦʩʪʘʚʠʣʘ 20 555 USD. 

 
ʊʘʙʣʠʮʘ 4 ï ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʧʘʩʥʳʭ ʠʟʜʝʣʠʡ ʧʨʠ ʧʝʨʚʦʡ 

ʩʪʨʘʪʝʛʠʠ ʧʦʧʦʣʥʝʥʠʷ 

ʅʘʟʚʘʥʠʝ 

ʠʟʜʝʣʠʷ  

ʂʦʣʠʯʝʩʪʚʦ 

ʥʘ ɺʉ, ʰʪ 

ʉʪʦʠʤʦʩʪʴ 

ʜʝʪʘʣʠ, USD 

ʏʘʩʪʦʪʘ 

ʟʘʤʝʥʳ  

ʈʝʟʫʣʴʪʘʪ  

ʂʦʣʠʯʝʩʪʚʦ 

ʜʝʪʘʣʝʡ  

ʎʝʥʘ 

ʂʨʘʥ 

ʢʦʣʴʮʝʚʘʥʠʷ  

1 600 0,0021 3 1800 

ʊʦʧʣʠʚʥʘʷ 

ʧʘʥʝʣʴ  

12 185 0,0019 21 3885 

ʇʦʜʢʘʯʠʚʘʶʱʠʡ 

ʪʦʧʣʠʚʥʳʡ ʥʘʩʦʩ  

6 1300 0,0017 7 9100 

ʇʦʧʣʘʚʢʦʚʳʡ 

ʟʘʧʨʘʚʦʯʥʳʡ 

ʚʳʢʣʶʯʘʪʝʣʴ  

3 110 0,0016 7 770 

ɼʘʪʯʠʢ 

ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʩʭʦʜʫʝʤʦʛʦ 

ʪʦʧʣʠʚʘ  

6 500 0,0015 10 5000 

    48 20555 
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ʊʘʙʣʠʮʘ 5 ï ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʧʘʩʥʳʭ ʠʟʜʝʣʠʡ ʧʨʠ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ 

ʩʪʨʘʪʝʛʠʠ ʧʦʧʦʣʥʝʥʠʷ 

 
ʅʘʟʚʘʥʠʝ 

ʠʟʜʝʣʠʷ  

ʂʦʣʠʯʝ

ʩʪʚʦ ʥʘ 

ɺʉ, ʰʪ 

ʉʪʦʠʤ

ʦʩʪʴ 

ʜʝʪʘʣʠ, 

USD 

ʏʘʩʪʦʪ

ʘ 

ʟʘʤʝʥʳ  

ʈʝʟʫʣʴʪʘʪ  ʈʝʟʫʣʴʪʘʪ 

ʂʦʣʠʯʝ

ʩʪʚʦ 

ʜʝʪʘʣʝʡ  

ʎʝʥʘ ʂʦʣʠʯʝʩʪ

ʚʦ 

ʜʝʪʘʣʝʡ  

ʎʝʥʘ 

ʂʨʘʥ 

ʢʦʣʴʮʝʚʘʥʷ  

1 600 0,0021 3 1800 3 1800 

ʊʦʧʣʠʚʥʘʷ 

ʧʘʥʝʣʴ  

12 185 0,0019 21 3885 3 555 

ʇʦʜʢʘʯʠʚʘ

ʶʱʠʡ 

ʪʦʧʣʠʚʥʳʡ 

ʥʘʩʦʩ  

6 1300 0,0017 7 9100 3 3900 

ʇʦʧʣʘʚʢʦʚʳʡ 

ʟʘʧʨʘʚʦʯʥʡ 

ʚʳʢʣʶʯʘʪʣʴ  

3 110 0,0016 7 770 3 330 

ɼʘʪʯʠʢ 

ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʩʭʦʜʫʝʤʦ

ʛʦ ʪʦʧʣʠʚʘ  

6 500 0,0015 10 5000 3 1500 

    48 20555 15 8085 

 

ɺʝʨʦʷʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʤʝʪʦʜʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ 

ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʩʥʠʞʝʥʠʷ ʨʘʩʭʦʜʦʚ ʥʘ ʭʨʘʥʝʥʠʝ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʠ ʨʝʛʫʣʷʨʥʦʩʪʠ 

ʧʦʣʝʪʦʚ ɺʉ ʩʦʩʪʦʠʪ ʜʣʷ ʘʚʠʘʢʦʤʧʘʥʠʡ ʚ ʩʣʝʜʫʶʱʝʤ:  

ɸʥʘʣʠʟʠʨʦʚʘʪʴ ʩʪʨʘʪʝʛʠʶ ʧʦʧʦʣʥʝʥʠʷ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʠ ʧʨʠʤʝʥʷʪʴ ʩ ʫʯʝʪʦʤ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʢʣʘʜʩʢʠʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʦʪʦʨʳʝ ʥʝ ʧʦʚʣʠʷʶʪ ʥʘ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʦʣʝʪʦʚ;  

ʄʠʥʠʤʠʟʠʨʦʚʘʪʴ ʩʪʦʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʝʥʠʷ ʟʘʧʘʩʥʳʭ ʠʟʜʝʣʠʡ;  

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʣʷ ʧʘʨʢʘ ʢʦʤʝʨʯʝʩʢʦʵʢʩʧʣʫʘʪʠʨʫʚʶʱʠʭ ɺʉ. 
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ɻ.ɸ. ɹʦʜʘʫʙʘʝʚʘ
1,a
, ʉ.ʅ. ʅʠʷʟʙʝʢʦʚ

1,b 

1
ɸʣʤʘʪʳ ʄʝʥʝʜʞʤʝʥʪ ʋʥʠʚʝʨʩʠʪʝʪ, ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

 
a
gulmira.ba@mail.ru, 

b
sn.niyazbekov@gmail.com 

 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʆʈɻɸʅʀɿɸʎʀʀ ʎɽʇɽʁ ʇʆʉʊɸɺʆʂ ʅɸ  

ʊʆʈɻʆɺʆʄ ʇʈɽɼʇʈʀʗʊʀʀ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʮʝʧʝʡ 

ʧʦʩʪʘʚʦʢ ʪʦʚʘʨʦʚ ʥʘ ʪʦʨʛʦʚʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. ʆʙʲʝʢʪʦʤ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚ ʩʪʘʪʴʝ ʷʚʣʷʝʪʩʷ 

ʜʝʡʩʪʚʫʶʱʝʝ ʪʦʨʛʦʚʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʊʆʆ çAkmachineryè -  ʢʨʫʧʥʝʡʰʘʷ ʢʦʤʧʘʥʠʷ ʧʦ 

ʧʦʩʪʘʚʢʝ ʠ ʧʨʦʜʘʞʝ ʩʧʝʮʪʝʭʥʠʢʠ ʠʟ ɽʚʨʦʧʳ.  ʆʨʛʘʥʠʟʘʮʠʷ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ ʚ ʢʦʤʧʘʥʠʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʪʨʠ ʵʪʘʧʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʮʝʧʠ ʧʦʩʪʘʚʦʢ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʨʝʰʘʶʪʩʷ ʚ ʭʦʜʝ ʦʙʳʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ. ʂʦʤʧʘʥʠʷ ʊʆʆ çAkmachineryè ʠʩʧʦʣʴʟʫʝʪ ʜʚʘ ʚʦʟʤʦʞʥʳʭ ʧʫʪʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʩʪʨʦʝʥʠʷ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ ï ʨʘʮʠʦʥʘʣʠʟʘʮʠʶ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʪʦʨʩʢʠʭ 

ʠʟʜʝʨʞʝʢ ʥʘ ʦʩʥʦʚʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʩʪʘʚʦʢ (ʧʦ ʤʝʪʦʜʦʣʦʛʠʠ SCE), ʠ 

ʙʦʣʝʝ ʧʨʦʜʫʤʘʥʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʠ ʘʥʘʣʠʟ ʣʦʷʣʴʥʦʩʪʠ 

ʧʦʩʪʘʚʱʠʢʦʚ (ʧʦ ʤʝʪʦʜʦʣʦʛʠʠ SCP). 

ɸשʜʘʪʧʘ. ɹײʣ ʤʘץʘʣʘʜʘ ʪʘʫʘʨʣʘʨ ʩʘʪʫʰʳʣʘʨʜʘʥ ʞʝʪʢʽʟʫ ʪʽʟʙʝʛʽʥʜʝ ײʡʳʤʜʘʩʪʳʨʫ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʞʘʪʘʜʳ.  ɽʫʨʦʧʘʜʘʥ ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ʞʘʙʜʳץʪʘʨʜʳ ʞʝʪʢʽʟʫ ʞᴅʥʝ ʩʘʪʫ ʽʨʽ 

ʢʦʤʧʘʥʠʷʩʳ ï ʘסʳʤʜʘסʳ ʙʘʧʪʘ ץʘʨʘʫ ʦʙʲʝʢʪʽʩ ʽʢʦʤʤʝʨʮʠʷʣʳץ ʢᴅʩʽʧʦʨʳʥ ɾʐʉ  

çɸץʤʘʰʠʥʘʣʘʨʳè  ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  ʂʦʤʧʘʥʠʷʜʘ ʞʝʪʢʽʟʫ ʪʽʟʙʝʛʽʥ ײʡʳʤʜʘʩʪʳʨʫ װʰ 

ʢʝʟʝשʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ.  ɹʽʨʽʥʰʽ ʢʝʟʝש ʞʘʙʜʳץʪʘʫ ʪʽʟʙʝʛʽʥ ײʡʳʤʜʘʩʪʳʨʫ ʤʘץʩʘʪʪʘʨʳ 

ʤʝʥ ʤʽʥʜʝʪʪʝʨʽʥ ʙʝʣʛʽʣʝʛʝʥ.  ɽʢʽʥʰʽ ʢʝʟʝשʜʝ ʤʽʥʜʝʪʪʝʨ ʢʦʤʧʘʥʠʷʥʳץ שʘʣʳʧʪʳ ʙʘʨʳʩʳʥʜʘ 

ʰʝʰʽʣʝʜʽ.  ʅʝײסʨʣʳʤ ʪʠʽʤʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ײʡʳʤʜʘʩʪʳʨʫ ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘʣʳץ ʙʘסʳʪʪʘʨ 

ʤʝʥ ʞʝʪʢʽʟʫʰʽʣʝʨ ʘʜʘʣʜʳץ ʪʘʣʜʘʫ ʤץײʠʷʪ ʞʦʩʧʘʨʣʘʫ ʘʨץʳʣʳ ʵʢʩʧʝʜʠʪʦʨʣʳץ ʰʳסʳʥʜʘʨʜʳ 

ʨʘʮʠʦʥʘʣʠʟʘʪʦʨʣʳץ ï ʢʦʤʧʘʥʠʷ ʞʝʪʢʽʟʫ ʪʽʟʙʝʛʽʥ ײץʨʳʣʳʩʳʥ ʦשʪʘʡʣʘʥʜʳʨʫ ʝʢʽ ʞʦʣʜʘʨʳʥ 

ʧʘʡʜʘʣʘʥʘʜʳ. 

ɸbstract. This article refers to the features of the organization in the supply chain of 

goods retailer. The object of consideration in the current article is a commercial enterprise LLP 

çAk machineryè - the largest company in the supply and sale of specialized equipment from 

Europe. Organization of the supply chain in the company is carried out in three stages. The first 

phase established goals and objectives of the organization of the supply chain. At the second 

stage the tasks are solved in the normal course of the company. The company uses two possible 

ways to optimize the construction of the supply chain - the rationalization of freight forwarding 

costs through more efficient supply organization and careful planning of logistics routes and 

suppliers loyalty analysis. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʦʛʠʩʪʠʢʘ, ʮʝʧʠ ʧʦʩʪʘʚʦʢ, ʦʨʛʘʥʠʟʘʮʠʷ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ, 

ʦʧʪʠʤʠʟʘʮʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʠʟʜʝʨʞʝʢ, ʠʥʩʪʨʫʤʝʥʪʳ ʦʧʪʠʤʠʟʘʮʠʠ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ, 

ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʘ, ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ 

ʊװʡʽʥʜ ̔ʩᴇʟʜʝʨ: ʣʦʛʠʩʪʠʢʘʣʳץ ʰʳסʳʥʜʘʨʜʳש, ʞʝʪʢʽʟʫ ʪʽʟʙʝʛʽʥ ʦשʪʘʡʣʘʥʜʳʨʫ װʰʽʥ 

 ʳʥʜʘʨʜʳסʰʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ, ʣʦʛʠʩʪʠʢʘʣʳץ ץʜʘʨʣʘʤʘʣʳסʨʘʣʜʘʨ, ʣʦʛʠʩʪʠʢʘ ʙʘײץ

ʦשʪʘʡʣʘʥʜʳʨʫ 

Keywords: logistics, supply chain, supply chain organization, optimization of logistics 

costs, tools to optimize the supply chain, logistics software, logistics costs. 

 

ʋʧʨʘʚʣʝʥʠʝ ʮʝʧʴʶ ʧʦʩʪʘʚʦʢ ʥʘ ʪʦʨʛʦʚʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦ 

ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ ʢʘʟʘʭʩʪʘʥʩʢʦʛʦ ʙʠʟʥʝʩʘ. ʋʧʨʘʚʣʝʥʠʝ ʮʝʧʴʶ ʧʦʩʪʘʚʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʦʨʛʘʥʠʟʘʮʠʠ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 
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ʢʦʥʪʨʦʣʷ ʥʘʜ ʧʦʪʦʢʘʤʠ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʮʝʣʴʶ ʤʠʥʠʤʠʟʘʮʠʠ ʠʟʜʝʨʞʝʢ ʧʦ ʠʭ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ, ʨʘʟʛʨʫʟʢʝ, ʧʦʛʨʫʟʢʝ ʠ ʧʨʦʯʠʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ.  

ʋʧʨʘʚʣʝʥʠʝ ʮʝʧʴʶ ʧʦʩʪʘʚʦʢ ʚ ʨʘʤʢʘʭ ʪʦʨʛʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʪʘʢʞʝ 

ʧʦʣʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʮʝʧʠ ʧʦʩʪʘʚʦʢ. ɻʨʘʤʦʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʮʝʧʠ 

ʧʦʩʪʘʚʦʢ ʪʦʚʘʨʦʚ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚ ʟʘʨʘʥʝʝ 

ʦʛʦʚʦʨʝʥʥʦʝ ʚʨʝʤʷ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʠʟʜʝʨʞʢʘʤʠ [1]. 

ʉʧʝʮʠʬʠʢʘ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʙʠʟʥʝʩʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ, ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ ʙʘʟʦʚʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʟʘʢʫʧʢʘ ï ʧʨʦʠʟʚʦʜʩʪʚʦ ï ʨʘʩʧʨʝʜʝʣʝʥʠʝ (ʧʨʦʜʘʞʘ) ʧʦʜʯʠʥʝʥʦ 

ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ ʠ ʩʥʠʞʝʥʠʶ ʦʙʱʝʛʦ ʫʨʦʚʥʷ 

ʟʘʪʨʘʪ. 

ʅʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ ʥʘʧʠʩʘʥʘ ʥʘ ʧʨʠʤʝʨʝ ʢʨʫʧʥʦʛʦ ʪʦʨʛʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ï ʊʆʆ 

çAkmachineryè. ʂʦʤʧʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʜʠʩʪʨʠʙʴʶʪʦʨʦʤ ʧʦ ʧʦʩʪʘʚʢʝ ʠ ʧʨʦʜʘʞʝ 

ʩʧʝʮʪʝʭʥʠʢʠ ʠʟ ɽʚʨʦʧʳ.  ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʢʦʤʧʘʥʠʷ ʟʘʥʠʤʘʝʪʩʷ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʜʣʷ ʥʝʸ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʧʨʦʜʫʤʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʮʝʧʴʶ 

ʧʦʩʪʘʚʦʢ. ʇʨʠ ʵʪʦʤ ʫʧʨʘʚʣʝʥʠʝ ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ ʧʨʦʠʩʭʦʜʠʪ ʧʦʵʪʘʧʥʦ.  ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ 

ʢʦʤʧʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʜʣʷ ʩʝʙʷ ʦʩʥʦʚʥʳʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʩʪʘʚʦʢ ʪʦʚʘʨʦʚ, 

ʠ ʟʘʪʝʤ, ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʦʚʳʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʩʪʘʚʦʢ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʠʟʜʝʨʞʝʢ. 

ʎʝʣʴʶ ʫʧʨʘʚʣʝʥʠʷ ʮʝʧʴʶ ʧʦʩʪʘʚʦʢ ʚ ʊʆʆ çAkmachineryè ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʠʟʘʮʠʷ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʠʟʜʝʨʞʝʢ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʜʦʩʪʦʡʥʦʛʦ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ [2]. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʩʪʘʚʦʢ, ʊʆʆ çAkmachineryè 

ʩʪʘʚʠʪ ʜʣʷ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʡ ʩʝʪʠ ʜʠʩʪʨʠʙʫʮʠʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʩʪʘʚʦʢ ʪʦʚʘʨʦʚ. 

ɼʣʷ ʵʪʦʛʦ, ʢʦʤʧʘʥʠʷ ʊʆʆ çAkmachineryè, ʟʘʢʣʶʯʘʝʪ ʜʦʛʦʚʦʨʳ ʜʠʩʪʨʠʙʫʮʠʠ ʩ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʥʪʨʘʛʝʥʪʦʚ. ɼʦʛʦʚʦʨʘ ʜʠʩʪʨʠʙʫʮʠʠ ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʘʥʠʠ ʷʚʣʷʪʴʩʷ 

ʦʬʠʮʠʘʣʴʥʳʤ, ʟʘʯʘʩʪʫʶ ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʨʷʜʘ ʢʨʫʧʥʳʭ ʝʚʨʦʧʝʡʩʢʠʭ 

ʢʦʤʧʘʥʠʡ ʚ ʂʘʟʘʭʩʪʘʥʝ.   ʊʘʢ, ʢʦʤʧʘʥʠʷ ʟʘʥʠʤʘʝʪʩʷ ʧʦʩʪʘʚʢʦʡ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʥʘ ʩʧʝʮ 

ʪʝʭʥʠʢʫ ʪʘʢʠʭ ʙʨʵʥʜʦʚ, ʢʘʢ Caterpillar, Bobcat, Liebherr, Volvo, Komatsu, Hidromek, 

Hyinday, Hitachy, JʉB, Doosan, Cukurova, Putzmeister, Guris, AtlasCorpo, Sicoma, Magni, 

Merlo, InanMakina, Ceylift. ʇʣʶʩʳ ʦʬʠʮʠʘʣʴʥʳʭ ʜʦʛʦʚʦʨʦʚ ʜʠʩʪʨʠʙʫʮʠʠ ʩʦʩʪʦʷʪ ʚ ʪʦʤ, 

ʯʪʦ ʧʦ ʥʠʤ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʢʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʟʜʝʨʞʝʢ ʧʦ ʮʝʧʠ ʧʦʩʪʘʚʢʠ ʥʝʩʝʪ ʧʦʩʪʘʚʱʠʢ 

ʪʦʚʘʨʘ, ʘ ʢʘʢʠʝ ʠʟʜʝʨʞʢʠ ʥʝʩʝʪ ʊʆʆ çAkmachineryè. ʂʨʦʤʝ ʪʦʛʦ, ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ 

ʢʦʤʧʘʥʠʷ ʩʬʦʨʤʠʨʦʚʘʣʘ ʫʩʪʦʡʯʠʚʫʶ ʩʝʪʴ ʧʦʩʪʘʚʦʢ ʪʦʚʘʨʦʚ ʠ ʜʦʛʦʚʦʨʦʚ ʜʠʩʪʨʠʙʫʮʠʠ, 

ʊʆʆ çAkmachineryè ʧʦʣʫʯʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʛʘʨʘʥʪʠʶ ʧʦ ʟʘʱʠʪʝ ʦʪ ʩʨʳʚʦʚ ʮʝʧʝʡ 

ʧʦʩʪʘʚʦʢ, ʪʘʢ ʢʘʢ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʩ ʧʨʦʚʝʨʝʥʥʳʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ. 

- ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʧʨʦʩʘ ʠ ʧʦʩʪʘʚʦʢ. ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʜʫʤʘʥʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ ʊʆʆ çAkmachineryè ʧʦʩʪʦʷʥʥʦ ʤʦʥʠʪʦʨʠʪ ʩʦʩʪʦʷʥʠʝ ʨʳʥʢʘ, 

ʠ ʟʘʥʠʤʘʝʪʩʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝʤ ʩʧʨʦʩʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʧʦʩʪʘʚʦʢ. ɼʣʷ ʵʪʦʛʦ ʢʦʤʧʘʥʠʷ 

ʩʦʛʣʘʩʫʝʪ ʩʨʦʢʠ ʧʦʩʪʘʚʦʢ ʠ ʟʘʨʘʥʝʝ ʧʨʦʧʠʩʳʚʘʝʪ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʦ 

ʜʦʛʦʚʦʨʫ. ʂʨʦʤʝ ʪʦʛʦ, ʢʘʞʜʳʡ ʛʨʫʟ ʧʦʜʣʝʞʠʪ ʦʙʷʟʘʪʝʣʴʥʦʤʫ ʩʪʨʘʭʦʚʘʥʠʶ, ʢʘʢ 

ʦʙʷʟʘʪʝʣʴʥʦʤʫ, ʪʘʢ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʩʪʨʘʭʦʚʘʥʠʶ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʨʠʩʢʦʚ. 

- ʠʥʪʝʛʨʘʮʠʷ ʠ ʢʦʦʨʜʠʥʘʮʠʷ ʧʦʩʪʘʚʦʢ. ʕʪʘ ʟʘʜʘʯʘ ʷʚʣʷʝʪʩʷ, ʧʦʞʘʣʫʡ, ʦʜʥʦʡ ʠʟ 

ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʚ ʨʘʤʢʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʮʝʧʠ ʧʦʩʪʘʚʦʢ. ɼʣʷ ʝʸ ʫʩʧʝʰʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ, 

ʢʦʤʧʘʥʠʷ ʧʦʣʴʟʫʝʪʩʷ ʫʩʣʫʛʘʤʠ ʩʧʝʮʠʘʣʴʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ï çUSU.kzè. 

ʇʨʦʛʨʘʤʤʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʳʛʨʫʟʢʫ ʜʘʥʥʳʭ ʠʟ ʩʝʪʠ ʠʥʪʝʨʥʝʪ, ʠ ʥʘ ʦʩʥʦʚʝ ʠʭ ʘʥʘʣʠʟʘ 

ʩʦʟʜʘʝʪ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʡ ʤʘʨʰʨʫʪ ʧʦʩʪʘʚʢʠ, ʘ ʚ ʩʣʫʯʘʝ ʢʘʢʠʭ-ʣʠʙʦ ʠʟʤʝʥʝʥʠʡ 

ʚʳʜʘʝʪ ʜʘʥʥʳʝ ʧʦ ʢʦʦʨʜʠʥʘʮʠʠ ʤʘʨʰʨʫʪʘ, ʠ ʤʝʥʝʜʞʝʨʳ ʢʦʤʧʘʥʠʠ ʧʝʨʝʜʘʶʪ ʵʪʠ ʜʘʥʥʳʝ 

ʧʝʨʝʚʦʟʯʠʢʘʤ. 

- ʫʧʨʘʚʣʝʥʠʝ ʦʪʥʦʰʝʥʠʷʤʠ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ ʢʣʠʝʥʪʘʤʠ. ʋʩʪʦʡʯʠʚʳʝ ʠ ʜʠʥʘʤʠʯʥʦ 

ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʦʪʥʦʰʝʥʠʷ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ ʢʣʠʝʥʪʘʤʠ ʦʯʝʥʴ ʚʘʞʥʳ ʜʣʷ ʊʆʆ 

çAkmachineryè, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʧʦʤʦʛʘʶʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʫʧʨʘʚʣʝʥʠʷ ʧʦʩʪʘʚʢʘʤʠ ʪʦʚʘʨʘ. 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 
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ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʙʘʟʳ ʧʦʩʪʘʚʱʠʢʦʚ ʚ ʊʆʆ çAkmachineryè ʩʦʟʜʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʙʘʟʳ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ ʥʘʡʪʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʦʩʪʘʚʱʠʢʘ, ʘ ʪʘʢʞʝ 

ʦʩʫʱʝʩʪʚʠʪʴ ʚʳʛʨʫʟʢʫ ʠ ʤʦʥʠʪʦʨʠʥʛ ʮʝʥ ʥʘ ʠʭ ʫʩʣʫʛʠ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ, ʪʦ 

ʝʸ ʥʘʣʠʯʠʝ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʩʧʝʮʠʘʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ ʣʦʷʣʴʥʦʩʪʠ ʜʣʷ ʧʦʩʪʦʷʥʥʳʭ 

ʢʣʠʝʥʪʦʚ ʢʦʤʧʘʥʠʠ ʊʆʆ çAkmachineryè, ʪʦ ʝʩʪʴ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʠʤ ʩʢʠʜʢʠ.  

-  ʚʥʝʜʨʝʥʠʝ ʘʫʪʩʦʨʩʠʥʛʘ ʠ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʘʢʪʠʥʛʘ. ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ ʚ ʊʆʆ çAkmachineryè ʧʨʠʤʝʥʷʝʪʩʷ ʘʫʪʩʦʨʩʠʥʛ ʠ 

ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʢʦʥʪʨʘʢʪʠʥʛ ʧʦ ʥʝʢʦʪʦʨʳʤ ʚʠʜʘʤ ʫʩʣʫʛ. ʊʘʢ ʨʝʢʣʘʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʢʦʤʧʘʥʠʠ ʧʦʣʥʦʩʪʴʶ ʦʪʧʨʘʚʣʝʥʘ ʥʘ ʘʫʩʦʨʩʠʥʛ, ʪʦ ʝʩʪʴ ʢʦʤʧʘʥʠʷ ʊʆʆ çAkmachineryè ʥʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʨʝʢʣʘʤʫ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʥʝ ʩʦʜʝʨʞʠʪ ʩʦʙʩʪʚʝʥʥʳʭ ʨʝʢʣʘʤʥʳʭ ʤʝʥʝʜʞʝʨʦʚ, 

ʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʫ ʩ ʨʝʢʣʘʤʠʨʦʚʘʥʠʝʤ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʢʣʘʤʥʳʤ 

ʢʦʤʧʘʥʠʷʤ. ʅʘ ʘʫʪʩʦʨʩʠʥʛ ʚʳʚʝʜʝʥʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʧʨʦʛʨʘʤʤʳ çUSU.kzè, ʠ ʧʨʦʯʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʧʘʥʠʠ. ʏʪʦ ʢʘʩʘʝʪʩʷ 

ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʘʢʪʠʥʛʘ, ʪʦ ʜʦʛʦʚʦʨʳ ʥʘ ʧʝʨʝʚʦʟʢʫ ʪʦʚʘʨʦʚ ʟʘʢʣʶʯʝʥʳ ʩ 

ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʠʟʜʝʨʞʢʠ. 

- ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ ʚ ʮʝʧʠ ʧʦʩʪʘʚʦʢ. ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʧʦʟʚʦʣʷʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ.  ɼʣʷ ʝʸ ʫʩʧʝʰʥʦʛʦ ʨʝʰʝʥʠʷ, 

ʢʦʤʧʘʥʠʷ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪ ʨʝʩʫʨʩʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ çUSU.kzè. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʷʝʪ ʚʳʯʠʩʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʥʘʣʠʯʠʷ ʪʦʚʘʨʦʚ 

ʥʘ ʩʢʣʘʜʝ. ʊʦ ʝʩʪʴ ʢʣʠʝʥʪʳ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʚʘʨʘ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʩʝʛʜʘ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʦ ʥʘ ʩʢʣʘʜʝ  ʚ ʥʘʣʠʯʠʠ [2]. 

- ʘʥʘʣʠʟ ʧʦʩʪʘʚʦʢ ʠ ʢʦʥʪʨʦʣʣʠʥʛ. ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʧʦʟʚʦʣʷʝʪ ʊʆʆ 

çAkmachineryè ʤʘʢʩʠʤʘʣʴʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʫʯʝʪʥʦ-ʢʦʥʪʨʦʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ 

ʦʪʩʣʝʞʠʚʘʪʴ ʥʝʜʦʩʪʘʪʢʠ ʚ ʜʝʡʩʪʚʫʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʮʝʧʠ ʧʦʩʪʘʚʦʢ ʪʦʚʘʨʦʚ, ʘ ʪʘʢʞʝ 

ʥʘʡʪʠ ʜʝʡʩʪʚʝʥʥʳʝ ʧʫʪʠ ʜʣʷ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ. 

ʀʪʘʢ, ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʮʝʣʴ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʮʝʧʠ ʧʦʩʪʘʚʦʢ ʦʧʨʝʜʝʣʝʥʘ, ʟʘʜʘʯʠ 

ʧʦʩʪʘʚʣʝʥʳ ʠ ʨʝʰʝʥʳ, ʢʦʤʧʘʥʠʷ ʊʆʆ çAkmachineryè ʘʥʘʣʠʟʠʨʫʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʝʰʝʥʥʳʭ ʟʘʜʘʯ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʘʢʩʠʤʠʟʘʮʠʠ ʧʨʠʙʳʣʠ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʠʟʜʝʨʞʝʢ. ɽʩʣʠ ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʘʝʪʩʷ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʜʣʷ ʢʦʤʧʘʥʠʠ, ʥʘʧʨʠʤʝʨ, 

ʠʟʜʝʨʞʢʠ ʧʦ ʢʘʢʦʡ-ʪʦ ʧʨʠʯʠʥʝ ʚʦʟʨʦʩʣʠ, ʪʦ ʢʦʤʧʘʥʠʷ ʠʩʩʣʝʜʫʝʪ ʦʩʥʦʚʥʳʝ ʧʫʪʠ ʧʦ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʩʪʘʚʦʢ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʥʠ ʦʜʥʘ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʘ, ʜʘʞʝ ʩʘʤʘʷ ʢʘʯʝʩʪʚʝʥʥʘʷ, ʥʝ 

ʩʧʦʩʦʙʥʘ ʧʦʜʩʢʘʟʘʪʴ ʠʜʝʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʩʪʘʚʦʢ ʪʦʚʘʨʦʚ. ɺʩʝʛʜʘ 

ʙʫʜʝʪ ʥʝʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʦʧʪʠʤʠʟʘʮʠʠ, ʠ ʨʝʰʝʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʤʝʥʝʜʞʝʨʘ. 

ʊʆʆ çAkmachineryè ʧʨʠʤʝʥʷʝʪ ʢʣʘʩʩʠʯʝʩʢʫʶ ʢʦʥʮʝʧʮʠʶ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ ï Supply chain management (ʧʦʜʜʝʨʞʢʘ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ, ʜʘʣʝʝ - SCM). ʂʦʥʮʝʧʮʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʉʐɸ ʚ 80-ʝ 

ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʠ ʩ ʪʝʭ ʧʦʨ ʥʝʧʨʝʨʳʚʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʠ ʤʦʜʠʬʠʮʠʨʫʝʪʩʷ. 

ʇʨʠʯʝʤ ʥʝ ʪʦʣʴʢʦ ʚ ʉʐɸ, ʥʦ ʠ ʧʦ ʜʨʫʛʠʤ ʩʪʨʘʥʘʤ ʤʠʨʘ.  

ʉʫʱʥʦʩʪʴ SCM ʩʚʦʜʠʪʩʷ ʢ ʜʦʩʪʠʞʝʥʠʶ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʵʬʬʝʢʪʦʚ ʚ ʣʦʛʠʩʪʠʢʝ 

ʢʦʤʧʘʥʠʠ: 

- ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʙʳʣʠ ʦʪ ʧʨʦʜʘʞ, ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʩʝʨʚʠʩʘ, ʪʦʯʥʦʩʪʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʩʧʨʦʩʘ ʥʘ ʪʦʚʘʨʳ, ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʧʦʩʪʘʚʦʢ; 

- ʩʦʢʨʘʱʝʥʠʝ ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ ʟʘʪʨʘʪ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʫʨʦʚʥʷ ʟʘʧʘʩʦʚ, 

ʟʘʪʨʘʪ ʥʘ ʩʢʣʘʜʠʨʦʚʘʥʠʝ, ʭʨʘʥʝʥʠʝ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʠ ʩʙʳʪ, ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʙʦʣʝʝ ʧʦʣʥʦʡ 

ʟʘʛʨʫʟʢʠ ʜʦʩʪʫʧʥʳʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʤʦʱʥʦʩʪʝʡ [3]. 

ɹʦʣʝʝ ʧʨʦʩʪʳʤʠ ʩʣʦʚʘʤʠ, ʩʠʩʪʝʤʘ SCM ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʠʟʜʝʨʞʢʠ ʟʘ 

ʩʯʝʪ ʙʦʣʝʝ ʧʦʣʥʦʡ ʟʘʛʨʫʟʢʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʤʦʱʥʦʩʪʝʡ, ʠ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʜʦʩʪʫʧʥʫʶ 

ʧʨʠʙʳʣʴ ʟʘ ʩʯʝʪ ʤʠʥʠʤʠʟʘʮʠʠ ʠʟʜʝʨʞʝʢ. ɽʜʠʥʩʪʚʝʥʥʳʡ ʤʠʥʫʩ SCM ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʝʸ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘ 99% ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʫʞʜʝʥʠʷ ʠ ʢʦʤʧʝʪʝʥʮʠʠ 
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ʤʝʥʝʜʞʝʨʘ, ʢʦʪʦʨʳʡ ʝʸ ʠʩʧʦʣʴʟʫʝʪ. ʅʘ ʊʆʆ çAkmachineryè SCM ʧʣʘʥʠʨʫʶʪ, ʠ ʚʥʝʜʨʷʶʪ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʣʦʛʠʩʪʳ ʩ ʙʦʣʴʰʠʤ ʩʪʘʞʝʤ ʨʘʙʦʪʳ.  

ʀʥʩʪʨʫʤʝʥʪʘʨʠʡ SCM ʩʚʦʜʠʪʩʷ ʢ ʘʥʘʣʠʟʫ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʚʫʭ ʦʩʥʦʚʥʳʭ 

ʩʪʨʘʪʝʛʠʡ ʦʧʪʠʤʠʟʘʮʠʠ ʮʝʧʝʡ ʧʦʩʪʘʚʢʠ ʪʦʚʘʨʦʚ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ï Supply chain 

planning (ʧʣʘʥʠʨʦʚʘʥʠʝ ʮʝʧʝʡ ʧʦʩʪʘʚʢʠ, ʜʘʣʝʝ - SCP), ʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ï Supply 

chain execution (ʦʨʛʘʥʠʟʘʮʠʷ ʮʝʧʝʡ ʧʦʩʪʘʚʢʠ, ʜʘʣʝʝ - SCE). 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʮʝʧʝʡ ʧʦʩʪʘʚʢʠ (ʧʦ ʤʝʪʦʜʦʣʦʛʠʠ SCP) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ, ʦʜʥʘʢʦ, ʤʝʥʝʜʞʝʨʳ ʢʦʤʧʘʥʠʠ ʊʆʆ 

çAkmachineryè ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʫʞʜʝʥʠʝ, ʠ ʠʟʤʝʥʠʪʴ 

ʤʘʨʰʨʫʪʳ ʧʦʩʪʘʚʢʠ ʥʘ ʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʝ. ʅʘʧʨʠʤʝʨ, ʢʦʤʧʘʥʠʷ ʤʦʞʝʪ ʚʦʟʠʪʴ ʟʘʧʯʘʩʪʠ 

ʥʝ ʠʟ ʊʫʨʮʠʠ, ʘ ʠʟ ɹʦʣʛʘʨʠʠ, ʠʣʠ ʥʝ ʠʟ ɻʝʨʤʘʥʠʠ, ʘ ʠʟ ʗʧʦʥʠʠ ʠʣʠ ʂʠʪʘʷ. ɺʩʝ ʟʘʚʠʩʠʪ ʦʪ 

ʘʥʘʣʠʟʘ ʦʙʱʠʭ ʠʟʜʝʨʞʝʢ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʘʨʰʨʫʪʦʚ ʧʦʩʪʘʚʢʠ. ɺʦʟʤʦʞʥʳ ʨʘʜʠʢʘʣʴʥʳʝ 

ʤʝʨʳ ʧʦ ʠʟʤʝʥʝʥʠʶ ʮʝʧʝʡ ʧʦʩʪʘʚʢʠ, ʥʘ ʧʨʘʢʪʠʢʝ ʢʦʤʧʘʥʠʷ ʊʆʆ çAkmachineryè ʣʠʙʦ 

ʤʝʥʷʝʪ ʧʦʩʪʘʚʱʠʢʦʚ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʩʪʨʘʥʳ, ʣʠʙʦ ʠʩʧʦʣʴʟʫʝʪ ʘʥʘʣʦʛʠ ï ʟʘʤʝʥʠʪʝʣʠ ʥʘ 

ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʠʟʜʝʣʠʷ, ʢʦʪʦʨʳʝ ʧʦ ʢʘʢʠʤ-ʣʠʙʦ ʧʨʠʯʠʥʘʤ ʚʝʩʪʠ ʜʝʰʝʚʣʝ, ʘ ʧʦ ʢʘʯʝʩʪʚʫ 

ʦʥʠ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʝ. ɺʩʝ ʨʘʜʠʢʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦ ʚʳʙʦʨʫ ʧʦʩʪʘʚʱʠʢʦʚ, 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠʟʜʝʣʠʡ, ʨʘʩʯʝʪʫ ʠʟʜʝʨʞʝʢ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʭʦʜʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʮʝʧʝʡ 

ʧʦʩʪʘʚʦʢ. ʇʣʘʥʠʨʦʚʘʥʠʝ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʊʆʆ çAkmachineryè ʚ ʪʨʠ 

ʵʪʘʧʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʦʪʜʝʣʝ ʢʦʤʧʘʥʠʠ ï 

ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʨʠʩʢʠ, ʧʨʦʚʦʜʠʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʨʦʝʢʪʘ ʠ ʪ.ʜ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʦʪʜʝʣʝ ʣʦʛʠʩʪʠʢʠ ï ʣʦʛʠʩʪʳ ʧʨʦʚʝʨʷʶʪ ʦʧʪʠʤʘʣʴʥʦʩʪʴ 

ʫʢʘʟʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʠʟʜʝʨʞʝʢ. ʀ ʥʘ ʪʨʝʪʴʝʤ 

ʵʪʘʧʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʠʥʠʤʘʝʪ ʧʨʦʝʢʪ ʠʟʤʝʥʝʥʠʡ, ʠʣʠ ʥʘʣʘʛʘʝʪ ʚʝʪʦ ʥʘ 

ʨʝʟʫʣʴʪʘʪʳ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʚʪʦʨʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ ï ʦʨʛʘʥʠʟʘʮʠʠ 

ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ (SCE), ʪʦ ʵʪʦʪ ʧʫʪʴ ʦʧʪʠʤʠʟʘʮʠʠ ʮʝʣʠʢʦʤ ʠ ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʠʪ ʦʪ ʨʘʙʦʪʳ 

ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ʢʦʤʧʘʥʠʠ. ʆʨʛʘʥʠʟʘʮʠʷ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ ʢʘʢ 

ʥʘʧʨʷʤʫʶ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʢ ʧʦʪʨʝʙʠʪʝʣʶ, ʪʘʢ ʠ ʯʝʨʝʟ ʧʦʩʨʝʜʥʠʢʦʚ. ɿʘʜʘʯʝʡ ʣʦʛʠʩʪʦʚ 

ʢʦʤʧʘʥʠʠ ʊʆʆ çAkmachineryè ʷʚʣʷʝʪʩʷ, ʯʪʦʙʳ ʵʪʠʭ ʧʦʩʨʝʜʥʠʢʦʚ ʙʳʣʦ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʤʝʥʴʰʝ. ʂʨʦʤʝ ʪʦʛʦ, ʢʦʤʧʘʥʠʷ ʩʪʘʨʘʝʪʩʷ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʪʨʘʥʩʧʦʨʪʥʦ-ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʝ 

ʨʘʩʭʦʜʳ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪ ʨʘʩʭʦʜʳ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʧʝʡ, 

ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʪʦʨʩʢʠʝ ʠʟʜʝʨʞʢʠ, ʥʝʜʦʩʪʘʯʠ ʠ ʧʦʪʝʨʠ ʚ ʧʫʪʠ, ʢʦʤʘʥʜʠʨʦʚʦʯʥʳʝ ʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʢʠʝ ʨʘʩʭʦʜʳ, ʦʭʨʘʥʘ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʧʨʦʯʠʝ 

ʨʘʩʭʦʜʳ. 

ʊʆʆ çAkmachineryè ʧʦʨʦʡ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʧʨʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʮʝʧʠ ʧʦʩʪʘʚʦʢ: 

- ʧʦʨʯʘ ʛʨʫʟʘ. ɹʳʚʘʝʪ ʯʘʩʪʠʯʥʘʷ ʠʣʠ ʧʦʣʥʘʷ ʧʦʪʝʨʷ ʪʦʚʘʨʥʦʛʦ ʚʠʜʘ ʠʣʠ ʩʚʦʡʩʪʚ 

ʪʦʚʘʨʘ.  

ʕʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʨʠʩʢʦʚ. ɺʝʨʦʷʪʥʦʩʪʴ ʜʘʥʥʦʛʦ ʨʠʩʢʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʢʦʛʜʘ ʛʨʫʟ ʧʝʨʝʚʦʟʠʪʩʷ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʠ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʧʨʠ ʯʘʩʪʳʭ ʧʝʨʝʛʨʫʟʢʘʭ, ʧʝʨʝʚʘʣʢʘʭ ʠ ʩʦʨʪʠʨʦʚʢʘʭ.  

- ʧʦʪʝʨʷ ʛʨʫʟʘ. ʅʝʜʦʩʪʘʯʘ ʠʣʠ ʭʠʱʝʥʠʝ, ʘ ʪʘʢʞʝ ʦʰʠʙʦʯʥʘʷ ʦʪʛʨʫʟʢʘ ʫʯʘʩʪʥʠʢʘʤʠ 

ʧʦʩʪʘʚʢʠ.  

- ʥʝʩʚʦʝʚʨʝʤʝʥʥʘʷ ʜʦʩʪʘʚʢʘ. ʂʦʛʜʘ ʪʦʚʘʨ ʧʨʠʭʦʜʠʪ ʥʝ ʩʨʦʢ ï ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʨʳʚʫ 

ʧʣʘʥʦʚ ʨʝʘʣʠʟʘʮʠʠ, ʫʪʨʘʪʳ ʜʦʚʝʨʠʷ ʢʣʠʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʜʦʛʦʚʦʨʘ, ʟʘʢʣʶʯʝʥʥʳʝ 

ʤʝʞʜʫ çAkmachineryè ʠ ʢʣʠʝʥʪʘʤʠ, ʠʤʝʶʪ ʧʫʥʢʪʳ ʢʘʩʘʪʝʣʴʥʦ ʚʳʧʣʘʪʳ ʰʪʨʘʬʥʳʭ 

ʩʘʥʢʮʠʡ ʚ ʩʣʫʯʘʝ ʥʘʨʫʰʝʥʠʷ ʩʨʦʢʦʚ ʧʦʩʪʘʚʦʢ ʪʦʚʘʨʘ, ʢʦʤʧʘʥʠʷ ʥʝʩʝʪ ʫʙʳʪʢʠ. 

- ʥʝʥʘʜʣʝʞʘʱʝʝ ʦʬʦʨʤʣʝʥʠʝ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʆʯʝʥʴ ʚʘʞʥʦ ʯʪʦʙʳ 

ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ ʜʦʢʫʤʝʥʪʦʚ ʥʝ ʙʳʣʠ ʜʦʧʫʱʝʥʳ ʦʰʠʙʢʠ, ʧʦʩʢʦʣʴʢʫ ʠʟ-ʟʘ ʦʰʠʙʦʢ ʚ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦʨʦʡ ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʪʘʤʦʞʝʥʥʫʶ ʦʯʠʩʪʢʫ ʪʦʚʘʨʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʧʦʷʚʣʷʝʪʩʷ ʨʠʩʢ ʟʘʧʨʝʪʘ ʥʘ ʚʚʦʟ ʠ ʨʝʘʣʠʟʘʮʠʶ ʪʦʚʘʨʘ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʚʠʪʴ ʝʛʦ ʜʦ 

ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ. 
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ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ. ʊʱʘʪʝʣʴʥʦ ʧʦʜʦʙʨʘʪʴ ʧʘʨʪʥʝʨʦʚ ʠ 

ʧʦʜʨʷʜʯʠʢʦʚ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ. ʆʯʝʥʴ ʚʘʞʥʦ ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ, ʯʪʦ ʧʦʜʨʷʜʯʠʢ 

ʩʧʦʩʦʙʝʥ ʦʙʝʩʧʝʯʠʪʴ ʫʩʣʫʛʠ ʥʘ ʜʦʣʞʥʦʤ ʫʨʦʚʥʝ. ʇʨʦʚʝʨʠʪʴ ʝʛʦ ʪʝʭʥʠʯʝʩʢʫʶ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʠ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ. ʆʯʝʥʴ ʚʘʞʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʨʦʣʠ ʤʝʞʜʫ 

ʫʯʘʩʪʥʠʢʘʤʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʧʠʩʘʪʴ ʚʩʝ ʜʦʛʦʚʦʨʥʳʝ ʧʨʘʚʘ ʠ ʦʙʷʟʘʪʝʣʴʩʪʚʘ. 

 - ʧʨʘʚʠʣʴʥʦ ʦʧʨʝʜʝʣʷʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʤʘʨʰʨʫʪʳ ʠ ʨʘʩʩʯʠʪʳʚʘʪʴ ʚʨʝʤʷ ʥʘ 

ʧʝʨʝʚʦʟʢʫ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʨʫʟʘ ʠ ʨʘʩʩʪʦʷʥʠʷ. 

 - ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʛʨʫʟʘ, ʧʨʘʚʠʣʴʥʦ ʧʦʜʙʠʨʘʪʴ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʩʨʝʜʩʪʚʘ ʠ ʫʯʠʪʳʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʠ ʧʨʦʯʠʝ ʪʨʝʙʦʚʘʥʠʷ. 

 - ʧʦʨʯʘ ʛʨʫʟʘ ʯʘʩʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʥʝʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʥʥʦʡ ʪʘʨʳ ʠ ʫʧʘʢʦʚʢʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦ ʚʥʠʤʘʪʝʣʴʥʦ ʦʪʥʦʩʠʪʴʩʷ ʢ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ. 

 - ʩʪʨʘʭʦʚʘʥʠʝ ʛʨʫʟʘ ʤʦʞʝʪ ʩʪʘʪʴ ʟʘʱʠʪʦʡ, ʦʪʨʘʞʘʶʱʝʡ ʙʦʣʴʰʠʝ ʦʧʘʩʥʦʩʪʠ ʠ 

ʧʦʪʝʨʶ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ. 

ɺ ʮʝʣʦʤ, ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʮʝʧʠ ʧʦʩʪʘʚʦʢ ʪʦʚʘʨʦʚ, ʢʦʤʧʘʥʠʷ ʊʆʆ çAkmachineryè 

ʠʩʧʦʣʴʟʫʝʪ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ [4]: 

- ʠʩʧʦʣʴʟʫʝʪ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʬʠʥʘʥʩʦʚʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ. ʀʩʩʣʝʜʫʝʪ, 

ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʠʟʜʝʨʞʢʠ, ʩʦʢʨʘʪʠʪʴ ʧʦʨʯʫ ʠ ʫʙʳʣʴ ʮʝʥʥʦʩʪʝʡ ʚ 

ʧʫʪʠ, ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʧʦʩʪʘʚʦʢ, ʧʣʘʥʠʨʫʝʪ 

ʩʠʩʪʝʤʫ ʜʦʩʪʘʚʢʠ çʪʦʯʥʦ-ʚ-ʩʨʦʢè; 

- ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʦʧʨʦʩʳ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʮʝʧʠ ʧʦʩʪʘʚʢʠ ʪʦʚʘʨʦʚ ʥʘ 

ʦʩʥʦʚʝ ʫʤʝʥʴʰʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʪʦʨʩʢʠʭ ʨʘʩʭʦʜʦʚ, ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʚʳʙʦʨʘ 

ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʧʨʦʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʧʠʩʘʥʠʷ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʚʳʚʦʜʳ: 

1. ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʦʧʪʠʤʘʣʴʥʦʡ ʮʝʧʠ ʧʦʩʪʘʚʢʠ ʊʆʆ çAkmachineryè ʠʩʧʦʣʴʟʫʝʪ 

ʪʨʝʭ ʵʪʘʧʥʫʶ ʪʝʭʥʦʣʦʛʠʶ. ɺʳʷʚʣʷʝʪʩʷ ʮʝʣʴ ʦʧʪʠʤʠʟʘʮʠʠ ʮʝʧʠ ʧʦʩʪʘʚʢʠ ï ʤʘʢʩʠʤʠʟʘʮʠʷ 

ʧʨʠʙʳʣʠ ʠ ʤʠʥʠʤʠʟʘʮʠʷ ʠʟʜʝʨʞʝʢ. ɿʘʪʝʤ, ʠʩʭʦʜʷ ʠʟ ʮʝʣʠ, ʢʦʤʧʘʥʠʝʡ ʩʪʘʚʷʪʩʷ ʠ ʨʝʰʘʶʪʩʷ 

ʟʘʜʘʯʠ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʠʟʜʝʨʞʝʢ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʮʝʧʝʡ ʧʦʩʪʘʚʢʠ ʪʦʚʘʨʦʚ. ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ 

ʨʝʰʝʥʥʳʝ ʟʘʜʘʯʠ ʘʥʘʣʠʟʠʨʫʶʪʩʷ, ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʢʘʟʘʥʥʳʭ ʨʝʰʝʥʠʡ.  

2. ʂʦʤʧʘʥʠʷ ʊʆʆ çAkmachineryè ʠʩʧʦʣʴʟʫʝʪ ʜʚʘ ʚʦʟʤʦʞʥʳʭ ʧʫʪʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʦʩʪʨʦʝʥʠʷ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ ïʨʘʮʠʦʥʘʣʠʟʘʮʠʶ ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʪʦʨʩʢʠʭ ʠʟʜʝʨʞʝʢ ʥʘ 

ʦʩʥʦʚʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʩʪʘʚʦʢ (ʧʦ ʤʝʪʦʜʦʣʦʛʠʠ SCE), ʠ ʙʦʣʝʝ 

ʧʨʦʜʫʤʘʥʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʠ ʘʥʘʣʠʟ ʣʦʷʣʴʥʦʩʪʠ ʧʦʩʪʘʚʱʠʢʦʚ 

(ʧʦ ʤʝʪʦʜʦʣʦʛʠʠ SCP). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʤʦʜʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʘʥʠʠ ʫʚʝʣʠʯʠʪʴ 

ʫʨʦʚʝʥʴ ʧʨʠʙʳʣʠ ʦʪ 3 ʜʦ 15%, ʠ ʜʦ 12% ʩʦʢʨʘʪʠʪʴ ʟʘʢʫʧʦʯʥʳʝ ʠʟʜʝʨʞʢʠ ʠ ʠʟʜʝʨʞʢʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ.  
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ɺʅɽɼʈɽʅʀɽ ʅʆɺʓʍ ʂʈʀʊɽʈʀɽɺ ɺ ʉʋʑɽʉʊɺʋʖʑʀɽ ʄɽʊʆɼʓ 

ʈɽʐɽʅʀʗ ʊʈɸʅʉʇʆʈʊʅʓʍ ʀ ʉʂʃɸɼʉʂʀʍ ɿɸɼɸʏ ɼʃʗ ʉʊʈʆʀʊɽʃʔʅʆɻʆ 

ʇʈʆʀɿɺʆɼʉʊɺɸ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʦʧʨʦʩʳ ʘʢʪʫʘʣʴʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ ʩʢʣʘʜʩʢʦʡ ʟʘʜʘʯ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʟʘʜʘʯ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʤʝʪʦʜʘ ʧʦʪʝʥʮʠʘʣʘ. 

ɸשʜʘʪʧʘ. ɹʝʨʽʣʛʝʥ ʤʘץʘʣʘʜʘ ʢᴇʣʽʢʪʽʢ ʞᴅʥʝ ץʦʡʤʘʣʳץ ᴅʜʽʩʪʝʨʽʥʽץ שʘʟʽʨʛʽ ʢʝʟʜʝʛʽ 

ᴇʟʝʢʪʽ ʩײʨʘץʪʘʨʳʥʳש ʰʝʰʽʤʜʝʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ. ʃʦʛʠʩʪʠʢʘʣʳץ ʝʩʝʧʪʝʨʽʥ ʪʘʣʜʘʫ ʥʝʛʽʟʽʥʜʝ 

ʧʦʪʝʥʮʠʘʣ ᴅʜʽʩʽʥʝ ʞʘשʘ ʙʝʣʛʽ ʝʥʛʽʟʫ ײʩʳʥʳʣʳʧ ʞʘʪʳʨ. 

ɸbstract. This article presents the relevance of modern methods of solving transport and 

warehouse tasks. Based on the analysis of logistics problems we propose the introduction of new 

criteria for distribution methods such as the method of potential. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʦʛʠʩʪʠʢʘ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʟʘʜʘʯʘ, ʩʢʣʘʜʩʢʘʷ ʟʘʜʘʯʘ, ʢʨʠʪʝʨʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʣʦʛʠʩʪʠʢʘ, ʢᴇʣʽʢʪʽʢ ʝʩʝʧ, ץʦʡʤʘʣʳץ ʝʩʝʧ, ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʪʠʽʤʜʽ 

ʙᴇʣʫ ʙʝʣʛʽʣʝʨʽ. 

Keywords: logistics, transportation problem, inventory problem, criteria for the 

distribution of materials. 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʜʚʠʛʘʝʪʩʷ ʧʦʠʩʢ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʩʦʢʨʘʱʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ ʠ ʠʟʜʝʨʞʝʢ ʦʙʨʘʱʝʥʠʷ ʨʘʜʠ ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʳʣʠ. 

ʃʦʛʠʩʪʠʢʘ ʧʦʟʚʦʣʷʝʪ ʩʚʷʟʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʥʪʝʨʝʩʳ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʧʨʦʜʫʢʮʠʠ ʠ ʝʝ 

ʧʦʪʨʝʙʠʪʝʣʷ. 

ʊʨʝʙʦʚʘʥʠʷ ʣʦʛʠʩʪʠʢʠ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʶ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʧʦʪʦʢʘʤʠ ʩ 

ʤʦʤʝʥʪʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʜʦ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʨʘʟʚʠʪʠʶ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʧʨʦʜʫʢʮʠʠ. ɺ ʠʥʪʝʨʝʩʘʭ 

ʫʣʫʯʰʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʩʪʘʚʱʠʢ ʩʪʨʝʤʠʪʩʷ ʠ ʢ 

ʦʙʝʩʧʝʯʝʥʠʶ ʠʥʪʝʨʝʩʦʚ ʧʘʨʪʥʝʨʘ ʠ ʧʦʪʨʝʙʠʪʝʣʷ, ʠ ʢ ʫʣʫʯʰʝʥʠʶ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʜʦʛʦʚʦʨʥʳʭ ʦʪʥʦʰʝʥʠʡ ʧʦ ʧʦʩʪʘʚʢʘʤ ʧʨʦʜʫʢʮʠʠ. 

ʉʣʝʜʫʷ ʣʦʛʠʩʪʠʯʝʩʢʠʤ ʧʦʜʭʦʜʘʤ ʠ ʨʘʟʚʠʚʘʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʩʚʷʟʠ, 

ʧʨʝʜʧʨʠʷʪʠʷ ʢʦʥʢʫʨʠʨʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʚ ʧʨʦʮʝʩʩʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʢʘʟʯʠʢʦʚ, ʚ 

ʧʦʚʳʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʧʦʩʪʘʚʢʠ ʠ ʜʦʩʪʘʚʢʠ ʧʨʦʜʫʢʮʠʠ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ. ʄʝʪʦʜʳ 

ʣʦʛʠʩʪʠʢʠ ʚʳʩʪʫʧʘʶʪ ʥʘʜʝʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʥʘ ʪʦʚʘʨʥʳʭ ʨʳʥʢʘʭ [1]. 

ɺʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ ʨʝʘʣʠʟʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ ʣʦʛʠʩʪʠʢʠ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʨʝʟʝʨʚʦʚ 

ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʟʘʛʦʪʦʚʢʫ, ʩʢʣʘʜʠʨʦʚʘʥʠʝ, ʨʘʟʛʨʫʟʢʫ, ʧʦʛʨʫʟʢʫ ʠ ʦʪʧʨʘʚʢʫ ʧʨʦʜʫʢʮʠʠ. 

ʉʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʩʢʣʘʜʩʢʠʝ ʦʧʝʨʘʮʠʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʚʳʠʛʨʳʰ ʚ 

ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʣʠʜʝʨʩʪʚʦ ʚ ʩʠʩʪʝʤʝ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

ʈʘʟʚʠʪʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʩʪʦʷʥʥʦ ʩʚʷʟʘʥʦ ʩ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʬʠʥʘʥʩʦʚʳʭ ʠ ʚʩʝʭ ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʝʩʫʨʩʦʚ. ʆʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʭ ʟʚʝʥʴʝʚ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʜʦʩʪʠʛʘʝʤʦʡ ʧʨʠ ʵʪʦʤ 

ʵʢʦʥʦʤʠʠ ʨʝʩʫʨʩʦʚ ʟʘʚʠʩʠʪ ʚ ʮʝʣʦʤ ʫʩʧʝʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʨʝʬʦʨʤʳ, ʨʘʟʚʠʪʠʝ ʨʳʥʦʯʥʳʭ 

ʦʪʥʦʰʝʥʠʡ. 
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ʄʥʦʛʦʦʙʨʘʟʠʝ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ ʫʩʣʫʛ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʤʤʝʨʯʝʩʢʦ-ʧʦʩʨʝʜʥʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʧʨʝʜʧʨʠʷʪʠʡ-

ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʦʜʫʢʮʠʠ. ʉʫʱʝʩʪʚʦʚʘʚʰʠʝ ʨʘʥʝʝ ʦʧʪʦʚʳʝ ʙʘʟʳ ʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʧʦʩʨʝʜʥʠʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʧʨʝʜʧʨʠʷʪʠʷʤ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʫʩʣʫʛʠ. 

ʆʩʥʦʚʥʳʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ ʣʦʛʠʩʪʠʢʝ ʷʚʣʷʶʪʩʷ: ʤʝʪʦʜ 

ʧʦʪʝʥʮʠʘʣʦʚ, ʩʠʤʧʣʝʢʩ ʤʝʪʦʜ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʟʘʜʘʯʘ ʩ ʚʳʨʦʞʜʝʥʥʳʤ ʨʝʰʝʥʠʝʤ, ʟʘʜʘʯʘ ʦ 

ʥʘʟʥʘʯʝʥʠʷʭ, ʤʝʪʦʜ ʧʦʪʝʥʮʠʘʣʦʚ, ʜʝʣʴʪʘ ʤʝʪʦʜ, ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʤʝʪʦʜ. ʋ ʢʘʞʜʦʛʦ ʠʟ 

ʵʪʠʭ ʤʝʪʦʜʦʚ ʝʩʪʴ ʩʚʦʠ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. [2] 

ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʤʝʪʦʜʘ ʧʦʪʝʥʮʠʘʣʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʧʦʠʩʢʘ ʮʠʢʣʦʚ ʩ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʮʝʥʦʡ; ʦʥ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʦʧʨʝʜʝʣʷʝʪ ʦʧʪʠʤʘʣʴʥʳʡ ʧʣʘʥ. ɽʛʦ 

ʥʝʜʦʩʪʘʪʢʠ ï ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʦʛʦ ʤʝʪʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʜʦʧʫʩʪʠʤʳʡ ʦʧʦʨʥʳʡ 

ʧʣʘʥ, ʧʦʣʫʯʝʥʥʳʡ ʢʘʢʠʤ ʣʠʙʦ ʩʧʦʩʦʙʦʤ. 

ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʚʝʥʛʝʨʩʢʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʚʘʪʴ ʙʣʠʟʦʩʪʴ 

ʨʝʟʫʣʴʪʘʪʘ ʢʘʞʜʦʡ ʠʟ ʠʪʝʨʘʮʠʡ ʢ ʦʧʪʠʤʘʣʴʥʦʤʫ ʧʣʘʥʫ ʧʝʨʝʚʦʟʦʢ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʚʳʯʠʩʣʝʥʠʡ ʠ ʧʨʝʢʨʘʪʠʪʴ ʝʛʦ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʪʦʯʥʦʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɼʘʥʥʦʝ ʩʚʦʡʩʪʚʦ ʩʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʟʘʜʘʯ ʙʦʣʴʰʦʡ ʨʘʟʤʝʨʥʦʩʪʠ. 

ʅʝʜʦʩʪʘʪʢʠ ʩʧʦʩʦʙʘ: ʜʦʚʦʣʴʥʦ ʪʨʫʜʦʝʤʢʠʡ ʧʨʦʮʝʩʩ. [3] 

ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʩʠʤʧʣʝʢʩ ʤʝʪʦʜʘ ʷʚʣʷʶʪʩʷ: ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ 

ʦʧʳʪʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʣʘʥʘʤʠ. 

ɺʚʝʜʝʥʠʝ ʥʦʚʦʛʦ ʬʘʢʪʦʨʘ ʪʨʝʙʫʝʪ ʧʦʩʪʘʥʦʚʢʠ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʧʳʪʘ; 

ʤʝʪʦʜ ʦʙʣʘʜʘʝʪ ʧʨʦʩʪʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʧʨʦʮʝʜʫʨʦʡ; ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦ ʫʯʠʪʳʚʘʶʪʩʷ 

ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʦʙʣʘʩʪʴ ʠʟʤʝʥʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ; ʧʨʦʮʝʜʫʨʘ ʤʝʪʦʜʘ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ 

ʚʢʣʶʯʘʪʴ ʠʣʠ ʠʩʢʣʶʯʘʪʴ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ ʪʝ ʠʣʠ ʠʥʳʝ ʧʝʨʝʤʝʥʥʳʝ; ʥʘʧʨʘʚʣʝʥʠʝ 

ʜʚʠʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʩʦʦʪʥʦʰʝʥʠʝʤ ʚʝʣʠʯʠʥ ʬʫʥʢʮʠʠ ʦʪʢʣʠʢʘ ʚ ʚʝʨʰʠʥʘʭ 

ʩʠʤʧʣʝʢʩʘ, ʘ ʥʝ ʠʭ ʘʙʩʦʣʶʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ; ʤʝʪʦʜ ʨʘʙʦʪʦʩʧʦʩʦʙʝʥ ʚ ʫʩʣʦʚʠʷʭ ʜʨʝʡʬʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʘ. ʅʝʜʦʩʪʘʪʢʠ: ʨʝʘʣʠʟʘʮʠʷ ʤʝʪʦʜʘ ʥʝ ʜʘʝʪ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʣʠʷʥʠʠ 

ʢʘʞʜʦʡ ʧʝʨʝʤʝʥʥʦʡ ʥʘ ʬʫʥʢʮʠʶ ʦʪʢʣʠʢʘ; ʜʚʠʞʝʥʠʝ ʧʦ ʧʨʘʚʠʣʘʤ ʩʠʤʧʣʝʢʩʥʦʛʦ ʤʝʪʦʜʘ 

ʜʘʝʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʝʣʴʝʬʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ. [4] 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʩʢʣʘʜʩʢʠʭ ʟʘʜʘʯ ʦʩʥʦʚʘʥʳ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʦʛʦ ʢʨʠʪʝʨʠʷ (ʜʘʣʴʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠʣʠ ʜʨʫʛʦʝ) ʜʣʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʦʜʠʥ ʢʨʠʪʝʨʠʡ ʥʝ 

ʦʪʨʘʞʘʝʪ ʚʩʝʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʛʨʫʟʘʭ, ʪʘʢ ʢʘʢ ʧʝʨʚʘʷ ʦʯʝʨʝʜʥʦʩʪʴ ʜʦʩʪʘʚʢʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʢʨʘʪʯʘʡʰʝʤʫ ʨʘʩʩʪʦʷʥʠʶ. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʢʘ 

ʧʨʝʜʣʘʛʘʝʤ ʦʜʥʦʚʨʝʤʝʥʥʳʡ ʚʚʦʜ ʥʝʩʢʦʣʴʢʠʭ ʢʨʠʪʝʨʠʝʚ, ʧʦ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʕʪʦ ʩʨʦʢ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʫʜʝʣʴʥʳʝ ʧʨʠʚʝʜʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʩʰʠʨʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʩʢʣʘʜʩʢʠʭ ʟʘʜʘʯ ʥʝʦʙʭʦʜʠʤʦ ʯʪʦʙʳ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ 

ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʥʠʭ ʥʝ ʧʦ ʦʜʥʦʤʫ ʢʨʠʪʝʨʠʶ, ʘ ʧʦ ʥʝʩʢʦʣʴʢʠʤ. ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʤʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʚ 

ʩʪʨʦʠʪʝʣʴʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʩʣʝʜʫʶʱʝʝ ʬʘʢʪʦʨʳ: ʫʜʝʣʴʥʳʝ ʧʨʠʚʝʜʝʥʥʳʝ 

ʟʘʪʨʘʪʳ ʠ ʩʨʦʢ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʜʘʥʥʳʝ ʬʘʢʪʦʨʳ, ʧʦ 

ʢʦʪʦʨʳʤ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʦʢʘʞʫʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʢʘʯʝʩʪʚʦ ʨʝʰʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʩʢʣʘʜʩʢʠʭ ʟʘʜʘʯ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʯʝʨʝʜʥʦʩʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʥʝ ʪʦʣʴʢʦ ʦʪ ʙʣʠʟʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʷ ʢ 

ʧʦʩʪʘʚʱʠʢʫ, ʥʦ ʠ ʦʪ ʦʙʱʠʭ ʟʘʪʨʘʪ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʩʨʦʢʦʚ ʚʦʟʚʝʜʝʥʠʡ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ. 
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 ʓʊʊɸʈʓנɼɸʄʋ ɹɸ פɸɿɯʈɻɯ ʂᴆʃɯʂʊɯʂ ʃʆɻʀʉʊʀʂɸʃʓפ רʉʊɸʅʅʓפɸɿɸפ
 

ɸשʜʘʪʧʘ. ɽʣʽʤʽʟʜʽש ʪʨʘʥʟʠʪʪʽʢ ʢʝʰʝʥʽʥ ʜʘʤʳʪʫ ʤʘץʩʘʪʳʥʜʘ ʢᴇʣʽʢ ץʳʟʤʝʪʪʝʨʽʥ 

ʢᴇʨʩʝʪʫʜʽש ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ʦʨʪʘʩʳ ץʘʣʳʧʪʘʩʪʳ. ɾʦסʘʨʳ ʜʝשʛʝʡʜʝ ʞװʢ ᴇʪʢʽʟʫʛʝ ץʘʙʽʣʝʪʪʽ 

ʘʚʪʦʢᴇʣʽʢ ʞʦʣʜʘʨʳ,  ʰʦʡʳʥ ʞʦʣ ʞʝʣʽʣʝʨʽ, ʞʘʥʘʨ-ʞʘסʘʨʤʘʡ ײץʶ ʙʝʢʝʪʪʝʨʽ, ʟʘʤʘʥʘʫʠ 

 ʳʪʘʡפ ʨʳʣʳʤʜʘʨײץʘ ʜʘ ʠʥʬʨʘץʳ ʙʘʩסʘʥ ʢʝʜʝʥ ʙʝʢʝʪʪʝʨʽ, ʪʘסʪʘʣץʨʘʣʜʘʨʤʝʥ ʞʘʙʜʳײץ

ʪʘʫʘʨʣʘʨʳʥ ɽʫʨʦʧʘ ʝʣʜʝʨʽʥʝ ʢʽʜʽʨʽʩʩʽʟ ʞʝʪʢʽʟʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. çɹʘʪʳʩ ɽʫʨʦʧʘ ï ɹʘʪʳʩ 

 .ʘʨʪʘʜʳץʳʩץ ʰ ʞʘʨʳʤ ʝʩʝʛʝװ ʪʨʘʥʟʠʪʪʽʢ ʜᴅʣʽʟʽ ʝʢʽ ʦʨʪʘʥʳ ץʘʨʘʣʳץʳʪʘʡè ʭʘʣʳפ

ɾʠʥʘץʪʘʣסʘʥ ʤᴅʣʽʤʝʪʪʝʨ ʥʝʛʽʟʽʥʜʝ çɹʘʪʳʩ ɽʫʨʦʧʘ ï ɹʘʪʳʩ פʳʪʘʡè ʭʘʣʳץʘʨʘʣʳץ ʪʨʘʥʟʠʪʪʽ 

ʢᴇʣʽʢ ʜᴅʣʽʟʽʥʽש ʢʘʨʪʘ-ʩʳʟʙʘʩʳ ײץʨʘʩʳʨʳʣʜʳ.  פʘʟʘץʩʪʘʥʥʳש ʢʘʟʽʨʛʽ ʤʘץʩʘʪʳ ᴇʟʽʥʽש 

ʜװʥʠʝʞװʟʽʥʜʝʛʽ ʛʝʦʵʢʦʥʦʤʠʢʘʣʳʢ ʞᴅʥʝ ʛʝʦʩʘʷʩʘʪʪʳץ ʦʨʥʳʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ʙʽʨ-ʙʽʨʽʥʝʥ 

ʘʣʰʘץ ʞʘʪץʘʥ ʽʰʢʽ ʘʡʤʘץʪʘʨʜʳ ʞʘʣסʘʩʪʳʨʫ ʞᴅʥʝ  ʛʝʦʛʨʘʬʠʷʣʳץ ʦʨʥʳʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʘ 

ʦʪʳʨʳʧ ʪʨʘʥʟʠʪʪʽʢ ᴅʣʝʫʝʪʽʥ ʜʘʤʳʪʫʜʳש ʙʦʣʘʰʘץʪʘסʳ ʙʘסʳʪʪʘʨʳʥ ʘʥʳץʪʘʣʜʳ. 

ɸʥʥʦʪʘʮʠʷ. ʉ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʝʩʧʫʙʣʠʢʠ 

ʩʬʦʨʤʠʨʦʚʘʥʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. ɺʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ 

ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ, ʩʝʪʴ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʟʘʧʨʘʚʦʯʥʳʝ ʩʪʘʥʮʠʠ, ʪʘʤʦʞʝʥʥʳʝ ʧʦʩʪʳ 

ʦʩʥʘʱʝʥʥʳʝ ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʜʨ. ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʙʝʩʧʝʨʝʙʦʡʥʫʶ  ʧʦʩʪʘʚʢʫ ʪʦʚʘʨʦʚ ʂʠʪʘʡʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ ɽʚʨʦʧʝʡʩʢʦʡ ʩʪʨʘʥʳ 

çɿʘʧʘʜʥʘʷ ɽʚʨʦʧʘ- ɿʘʧʘʜʥʳʡ  ʂʠʪʘʡè ʪʨʘʥʟʠʪʥʳʡ ʢʦʨʠʜʦʨ ʩʦʢʨʦʱʘʝʪ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʥʠʤʠ ʚ 3,5 ʨʘʟʘ. ʅʘ ʦʩʥʦʚʝ ʩʦʙʨʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʦʩʪʘʚʣʝʥʦ ʢʘʨʪʘʩʭʝʤʘ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʪʨʘʥʟʠʪʥʦʛʦ ʢʦʨʠʜʦʨʘ çɿʘʧʘʜʥʘʷ ɽʚʨʦʧʘ- ɿʘʧʘʜʥʳʡ ʂʠʪʘʡè. ʉʦʚʨʝʤʝʥʥʘʷ ʮʝʣʴ 

ʂʘʟʘʭʩʪʘʥʘ- ʠʩʧʦʣʴʟʫʷ ʛʝʦʵʢʦʥʦʤʠʯʝʩʢʦʝ ʠ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʤʠʨʝ ʩʚʷʟʘʪʴ 

ʦʪʜʘʣʝʥʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʨʝʛʠʦʥʳ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʚ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ 

ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

Abstract. To develop transport possibilities of the Republic of Kazakhstan a competitive 

transport infrastructure is formed. Highly qualified motorways, network of railways, petrol 

stations, customs stations with modern equipment and etc. Infrastructure provides an 

uninterrupted supply of Chinese Republic goods to European countries óWestern Europe ï 

Western Chinaô. A transit Corridor reduces the distance between them into 3.5 times. On the 

basis of collected materials a card diagram of óWestern Europe ï Western Chinaô international 

transit Corridor is composed. Modern purpose of Kazakhstan is using geoeconomic and 
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geopolitical situation in the world to link distantly located areas effectively used to determine the 

geographical position of perspective directions of transit potential development. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʟʠʪʥʘʷ ʜʦʨʦʛʘ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʣʦʛʠʩʪʠʢʘ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, 

ʤʘʛʠʩʪʨʘʣʴ, ʪʨʘʥʟʠʪʥʳʡ ʢʦʨʠʜʦʨ, ʠʥʚʝʩʪʠʮʠʷ, ʛʝʦʧʦʣʠʪʠʢʘ, ʧʨʦʝʢʪʳ, ʪʘʥʩʧʦʨʪʥʘʷ 
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 çʊʨʘʥʟʠʪʪʽʢ ʞʦʣè ï פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ װʰʽʥ ʝʨʝʢʰʝ ʦʨʳʥ ʘʣʘʪʳʥ ʢᴇʣʽʢʪʽʢ- 

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ᴇʪʝʫʣʝʨʜʽ ʵʢʩʧʦʨʪʪʘʫ ʬʦʨʤʘʩʳ. ʍʘʣʳץʘʨʘʣʳץ ʪʨʘʥʟʠʪʪʝʛʽ פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳײ שʣʪʪʳץ ʤװʜʜʝʣʝʨʽ ʢᴇʣʽʢʪʽʢ ʜᴅʣʽʟʜʝʨʜʝ ץʘʪʳʩʫʳʤʝʥ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ɽʫʨʘʟʠʷʣʳץ ʙʘסʳʪʪʘ פʘʟʘץʩʪʘʥ װʰ ʪʨʘʥʟʠʪʪʽʢ ʙʘסʳʪ ʙʦʡʳʥʰʘ ץʘʪʳʩʘʜʳ: ʙʽʨʽʥʰʽʩʽ, ɽʫʨʦʧʘ 

ï ʈʝʩʝʡ ï פʳʪʘʡ; ʝʢʽʥʰʽʩʽ, ɽʫʨʦʧʘ ï פʳʪʘʡ (ʵʢʦʥʦʤʠʢʘʣʳץ ʳʥʪʳʤʘץʪʘʩʪʳײ ץʡʳʤʳ 

ʤʝʤʣʝʢʝʪʪʝʨʽ ʘʨץʳʣʳ: ɸʫסʘʥʩʪʘʥ, ᴄʟʽʨʙʘʡʞʘʥ, ʀʨʘʥ, פʘʟʘץʩʪʘʥ, פʳʨסʳʟʩʪʘʥ, ʇᴅʢʽʩʪʘʥ, 

ʊᴅʞʽʢʩʪʘʥ, ʊװʨʢʠʷ, ʊװʨʢʤʝʥʩʪʘʥ, ᴆʟʙʝʢʩʪʘʥ); װʰʽʥʰʽʩʽ, ʈʝʩʝʡ ï ʆʨʪʘʣʳץ ɸʟʠʷ. 

 ʘסʳʟʜʳ ʥʳʩʘʥשʳ ʤʘסʥʘʟʘʨʳʥʜʘ ץʘʤʜʘʩʪʳסʦץ ʪʨʘʥʟʠʪʪʽʢ ᴅʣʝʫʝʪʽ ᴅʣʝʤʜʽʢ שʩʪʘʥʥʳץʘʟʘפ

ʘʡʥʘʣʳʧ ʦʪʳʨ. ʂᴇʣʽʢ ʞᴅʥʝ ʢʦʤʤʫʥʠʢʘʮʠʷ ʢʝʰʝʥʽʥ ʜʘʤʳʪʫʜʘ פʘʟʘץʩʪʘʥʥʳש ʪʨʘʥʟʠʪʪʽʢ 

ʢᴇʣʽʢʪʽʢ ᴅʣʝʫʝʪʽʥ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʪʦʣʳסʳʨʘץ ʧʘʡʜʘʣʘʥʫ ʤʘשʳʟʜʳ ʙʘסʳʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 ʢʪʝʨ ʤʝʥ ʞʦʣʘʫʰʳʣʘʨʜʳ ʪʨʘʥʟʠʪʪʽʢ ʪʘʩʳʤʘʣʜʘʫװʳʣʳ ʞץʳ ʘʨסʩʪʘʥ ʘʫʤʘץʘʟʘפ

 ʢʝʣʽʩʽʤʜʝʨ ʤʝʥ ץʘʨʘʣʳץʥʘʤʘʣʘʨʳʥʘ ʞᴅʥʝ ʭʘʣʳשʳ ʟʘסʦʣʜʘʥʳʩʪʘץ שʩʪʘʥʥʳץʘʟʘפ

ʢʝʣʽʩʽʤʰʘʨʪʪʘʨסʘ ʩᴅʡʢʝʩ ʪʝʤʽʨʞʦʣʤʝʥ, ᴅʫʝ ʞʦʣʳʤʝʥ, ʘʚʪʦʤʦʙʠʣʴ ʞʦʣʳʤʝʥ, 

ʤʝʤʣʝʢʝʪʘʨʘʣʳץ ʙʘסʳʪʪʘʨʜʘסʳ ʘʰʳץ ʪʝשʽʟ ʞᴅʥʝ ʽʰʢʽ ʩʫ ʢᴇʣʽʢʪʝʨʽʤʝʥ, ʞʦʣʜʘʨʤʝʥ ʞᴅʥʝ ʩʫ 

ʞʦʣʜʘʨʳʤʝʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ɾʘʣʧʳ, ʩʦסשʳ ʞʳʣʜʘʨʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʳʧ ʞʘʪץʘʥ 

ʝʣʽʤʽʟʜʝʛʽ ʝש ʘʫץʳʤʜʳ ʪʨʘʥʟʠʪʪʽʢ ʞʦʙʘ ï çɹʘʪʳʩ ɽʫʨʦʧʘ ï ɹʘʪʳʩ פʳʪʘʡè ʤʘʛʠʩʪʨʘʣʴ ʜᴅʣʽʟʽ 

[1]. 

ɹʘʪʳʩ ʧʝʥ ʐʳסʳʩʪʳ ʞʘʣסʘסʘʥ ʩʘʫʜʘ ʤʘʛʠʩʪʨʘʣʽ ð çױʣʳ ɾʽʙʝʢ ʞʦʣʳʥè  ʙʝʩ סʘʩʳʨ 

ᴇʪʢʝʥ ʩʦץ שʘʡʪʘ ʞʘסשʳʨʪʫʜʳ ײʩʳʥסʘʥ ɽʣʙʘʩʳ ʅײʨʩײʣʪʘʥ ʅʘʟʘʨʙʘʝʚʪʳש ʙʘʩʪʘʤʘʩʳ ð

 çɹʘʪʳʩ ɽʫʨʦʧʘ ð ɹʘʪʳʩ פʳʪʘʡè ʭʘʣʳץʘʨʘʣʳץ ʪʨʘʥʟʠʪʪʽʢ ʜᴅʣʽʟʽ ᴅʣʝʤ ʞײʨʪʰʳʣʳסʳʥʳש 

ʥʘʟʘʨʳʥ ʘʫʜʘʨʜʳ.ɾʘʣʧʳ ײץʥʳ 825,1 ʤʠʣʣʠʘʨʜ ʪʝשʛʝ ʙʦʣʘʪʳʥ פʘʟʘץʩʪʘʥʜʳץ ʞʦʙʘסʘ 

ɼװʥʠʝʞװʟʽʣʽʢ ʙʘʥʢ, ɽʫʨʦʧʘ פʘʡʪʘ ײץʨʫ ʞᴅʥʝ ɼʘʤʫ ʙʘʥʢʽ, ʀʩʣʘʤ ɼʘʤʫ ʙʘʥʢʽ, ɸʟʠʷ ʞᴅʥʝ 

ɾʘʧʦʥʠʷ ɼʘʤʫ ʙʘʥʢʪʝʨʽ ʠʥʚʝʩʪʠʮʠʷ ʙᴇʣʜʽ. 

 ʍʘʣʳץʘʨʘʣʳץ ʪʨʘʥʟʠʪʪʽʢ ʜᴅʣʽʟʜʽש ʞʘʣʧʳ ײʟʳʥʜʳסʳ 8445 ʰʘץʳʨʳʤʜʳ ײץʨʘʡʜʳ. 

ʆʥʳש ʽʰʽʥʜʝ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʘʥ ð 2787, ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳʥʘʥ ð 2233, פʳʪʘʡ 

ʍʘʣʳץ ʈʝʩʧʫʙʣʠʢʘʩʳʥʘʥ 3425 ʰʘץʳʨʳʤ ʞʦʣ ᴇʪʝʜʽ. ɼᴅʣʽʟʜʽש ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳ ʤʳʥʘʜʘʡ: 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ-ʄᴅʩʢʝʫ-ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ-פʘʟʘʥ-ʆʨʳʥʙʦʨ-ɸץʪᴇʙʝ-ʓʨסʳʟ-ɸʨʘʣ-

-ʨʽʤʰʽ-ʃʘʥʴʯʞʦʫ-ʏʞʝʥʯʞʦʫת-ʘʩסʦʨפ-ʦʨʜʘʡ-ɸʣʤʘʪʳפ-ʳʟʳʣʦʨʜʘ-ʐʳʤʢʝʥʪ-ʊʘʨʘʟפ

ʃʷʥʴʶʥʴʛʘʥ. ʗסʥʠ ʇʝʪʝʨʙʦʨ ʤʝʥ ʃʷʥʴʶʥʴʛʘʥ ʘʨʘʩʳʥʜʘסʳ ʙʘסʳʪ ʥʝʛʽʟʽʥʝʥ ױʣʳ ɾʽʙʝʢ 

ʞʦʣʳ ʤʘʨʰʨʫʪʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. ʆʣ פʘʟʘץʩʪʘʥ ʙʦʡʳʥʰʘ ʙʝʩ ʦʙʣʳʩʪʳװ שʩʪʽʤʝʥ ʞװʨʝʜʽ. 

ɹʘʨʣʳסʳ 2452 ʰʘץʳʨʳʤ ʞʦʣ ץʘʡʪʘ ʞʘשʘʨʪʫסʘ ʞʘʪʘʜʳ (ɸץʪᴇʙʝ ï 358, פʳʟʳʣʦʨʜʘ ï 817, 

ʆפʆ ï 458, ɾʘʤʙʳʣ ï 480, ɸʣʤʘʪʳ ï 339 ʰʘץʳʨʳʤ). ʆʩʳ ʙʘסʳʪ ʙʦʡʳʥʜʘ 4,6 ʤʠʣʣʠʦʥʜʘʡ 

ʭʘʣʳץ ʪײʨʘʜʳ ʝʢʝʥ ʞᴅʥʝ ʙײʣ ʝʣʽʤʽʟʜʽש ʭʘʣץʳʥʳװ שʰʪʝʥ ʙʽʨ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ(1-

ʩʫʨʝʪ). 

ɹײʣ ʞʦʙʘʥʳש ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʜᴅʣʽʟʜʽש ʙʦʣʘʰʘסʳʥʘʥ װʣʢʝʥ װʤʽʪ ʢװʪʪʽʨʽʧ ʦʪʳʨ. 

ɼᴅʣʽʟʜʽש ʊʨʘʥʩʩʽʙʽʨ ʘʚʪʦʤʦʙʠʣʴ ʞʦʣʳʤʝʥ ʥʝʤʝʩʝ ʉʫʵʮ ʢʘʥʘʣʳ ʘʨץʣrʳ ʪʝשʽʟ ʞʦʣʳʤʝʥ 

ʪʘʩʳʤʘʣʜʘʫʜʘʥ ʘʨʪʳץʰʳʣʳסʳ ï ʪᴇʪʝʣʽʛʽ ʤʝʥ ʞʦʣסʘ ʢʝʪʝʪʽʥ ʫʘץʳʪʪʳץ שʳʩץʘʣrסʳʥʜʘ. ʊʝשʽʟ 

ʞʦʣʳʥ ʧʘʡʜʘʣʘʥסʘʥʜʘ ʞʦʣסʘ 45 ʪᴅʫʣʽʢ, ʘʣ ʊʨʘʥʩʩʽʙʽʨ ʘʨץʳʣʳ ʞװʨʛʝʥʜʝ 14 ʪᴅʫʣʽʢ ʢʝʪʩʝ, 

ñɹʘʪʳʩ ɽʫʨʦʧʘ ï ɹʘʪʳʩ פʳʪʘʡò ʞʦʣʳʥʘ ʢʝʪʝʪʽʥ ʫʘץʳʪ ʥʝʙᴅʨʽ 10 ʪᴅʫʣʽʢ ʙʦʣʘʜʳ. 

çɹʘʪʳʩ ɽʫʨʦʧʘ ï ɹʘʪʳʩ פʳʪʘʡè ʭʘʣʳץʘʨʘʣʳץ ʘʚʪʦʤʘʛʠʩʪʨʘʣʴʜʽש ʪʝʭʥʠʢʘʣʳץ-

ʵʢʦʥʦʤʠʢʘʣʳץ ʞʦʙʘʩʳ ʙʦʡʳʥʰʘ ʝʥʜʽ 7-8 ʞʳʣʜʘ ʞʦʣʜʳש ʞװʢ ʢᴇʣʽʢʪʝʨʽʥ ᴇʪʢʽʟʫ ʢᴇʣʝʤʽ 2,5 



ʄʘʪʝʨʠʘʣʳ XLI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʂʘʟɸʊʂ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ ʥʘ ʪʝʤʫ: 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (3-4 ʘʧʨʝʣʷ 2017 ʛ.), ʪʦʤ 1 
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ʝʩʝ ײʣסʘʷʪʳʥ ʙʦʣʤʘץ. ɾʦʙʘʥʳ ʽʩʢʝ ʘʩʳʨʫʜʘʥ פʘʟʘץʩʪʘʥסʘ ʢʝʣʝʪʽʥ ʵʢʦʥʦʤʠʢʘʣʳץ ʧʘʡʜʘ 

ʞʳʣ ʩʘʡʳʥ 33,9 ʤʣʨʜ ʪʝשʛʝ, ʞʦʣ-ʢᴇʣʽʢ ʘʧʘʪʪʘʨʳʥʳש ʘʟʘʶʳʥʘʥ ʪװʩʝʪʽʥ ʧʘʡʜʘ 49,9 ʤʣʥ 

ʪʝשʛʝ, ʘʣ ʽʰʢʽ ᴇʥʽʤʜʝʨʜʽש ᴇʩʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʪװʩʝʪʽʥ ʧʘʡʜʘ 82,9 ʤʣʨʜ ʪʝשʛʝ ʙʦʣʘʪʳʥ 

ʢᴇʨʽʥʝʜʽ. ɽʣʽʤʽʟʜʝʛʽ ʙʝʩ ʽʨʽ ʘʡʤʘץ ï ɸץʪᴇʙʝ, פʳʟʳʣʦʨʜʘ, ʆשʪװʩʪʽʢ פʘʟʘץʩʪʘʥ, ɾʘʤʙʳʣ ʞᴅʥʝ 

ɸʣʤʘʪʳ ʦʙʣʳʩʪʘʨʳʥʳש ʵʢʦʥʦʤʠʢʘʩʳʥʜʘ ʩʝʨʧʽʣʽʩ ʙʦʣʳʧ, ʙʽʨʰʘʤʘ ʜʘʤʠʜʳ. 

ɾʦסʘʨʳ ʜʝשʛʝʡʜʝ ʞװʢ ᴇʪʢʽʟʫʛʝ ץʘʙʽʣʝʪʪʽ ʘʚʪʦʢᴇʣʽʢ ʞʦʣʜʘʨʳ, ʞװʢ ʧʦʡʳʟʜʘʨʳ ʢʝʩʽʧ 

ᴇʪʝʪʽʥ ʰʦʡʳʥ ʞʦʣ ʞʝʣʽʣʝʨʽ, ʞʘʥʘʨ-ʞʘסʘʨʤʘʡ ײץʶ ʙʝʢʝʪʪʝʨʽ, ʟʘʤʘʥʘʫʠ ײץʨʘʣʜʘʨʤʝʥ 

ʞʘʙʜʳץʪʘʣסʘʥ ʢʝʜʝʥ ʙʝʢʝʪʪʝʨʽ, ʪʘסʳ ʙʘʩץʘ ʜʘ ʠʥʬʨʘײץʨʳʣʳʤʜʘʨ ץʳʪʘʡ ʪʘʫʘʨʣʘʨʳʥ ɽʫʨʦʧʘ 

ʝʣʜʝʨʽʥʝ ʢʽʜʽʨʽʩʩʽʟ ʞʝʪʢʽʟʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

 
1 ʩʫʨʝʪ ï ʍʘʣʳץʘʨʘʣʳץ ʪʨʘʥʟʠʪʪʽ ʜᴅʣʽʟ çɹʘʪʳʩ ɽʫʨʦʧʘ ï ɹʘʪʳʩ פʳʪʘʡè 

 

 ɸʣ ɽʫʨʦʧʘ ʞʘץʪʘʥ פʳʪʘʡסʘ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʤʘʰʠʥʘ ײץʨʘʣ-ʞʘʙʜʳץʪʘʨʳ, 

ʩʦʥʜʘʡ-ʘץ ʰʠʢʽʟʘʪ ʞʝʪʢʽʟʽʣʝʜʽ. ɹײʣ ʞʘסʳʥʘʥ ʝʩʝʧʪʝʧ ץʘʨʘסʘʥʜʘ, ɹʘʪʳʩ פʳʪʘʡʜʘʥ ʰʳסʘʪʳʥ 

ʪʘʫʘʨʜʳ ʘʟ ץʘʨʞʳ ʞײʤʩʘʧ, ʪʝʟ ʞʝʪʢʽʟʫ ɸʣʤʘʪʳ, ʆשʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʪʘʨʳ ʘʨץʳʣʳ 

ʞװʟʝʛʝ ʘʩʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʘʥ ʰʳץץʘʥʥʘʥ ʢʝʡʽʥ ʞװʢ ʢʝʨʫʝʥʽ ᴅʨʽ 

 ʘ ʞʝʪʢʽʟʽʣʝʜʽ. çɹʘʪʳʩסʘ, ɻʝʨʤʘʥʠʷ ʤʝʥ ʌʨʘʥʮʠʷסʳʣʳ ʇʦʣʴʰʘץʘʨʘʡ ʈʝʩʝʡ, ɹʝʣʘʨʫʩʴ ʘʨץ

ɽʫʨʦʧʘ ï ɹʘʪʳʩ פʳʪʘʡè ʭʘʣʳץʘʨʘʣʳץ ʪʨʘʥʟʠʪʪʽʢ ʜᴅʣʽʟʽ ʝʢʽ ʦʨʪʘʥʳ װʰ ʞʘʨʳʤ ʝʩʝʛʝ 

 .ʘʨʪʘʜʳ ʝʢʝʥ [2]ץʳʩץ

 ʧʨʦʮʝʩʪʝʨʽʥ ץʠʥʪʝʛʨʘʮʠʷʣʳ שʢᴇʣʽʢ ʢʝʰʝʥʽʥʽ ץʩʪʘʥʜʳץʘʟʘץ ʩʪʘʥʜʘץʘʟʘפ

ʭʘʣʳץʘʨʘʣʳץ ʢᴇʣʽʢ ʞװʡʝʩʽʥʝ ʞʳʣʜʘʤʜʘʪʫ ʞᴅʥʝ ʝʣʽʤʽʟʜʽש ʪʨʘʥʟʠʪʪʽʢ ʢʝʰʝʥʽʥ ʜʘʤʳʪʫ 

ʤʘץʩʘʪʳʥʜʘ ʢᴇʣʽʢ ץʳʟʤʝʪʪʝʨʽʥ ʢᴇʨʩʝʪʫʜʽש ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ʦʨʪʘʩʳ ץʘʣʳʧʪʘʩʪʳ. 

ʐʝʪʝʣʜʽʢ ʠʥʚʝʩʪʦʨʣʘʨ ʢʝשʝʩʽʥʽ25 ש-ʰʽ ʞʘʣʧʳ ʦʪʳʨʳʩʳʥʜʘ פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʇʨʝʟʠʜʝʥʪʽ çɾʘשʘ ɾʽʙʝʢ ʞʦʣʳè: çפʘʟʘץʩʪʘʥ ᴇʟʽʥʽש ʪʘʨʠʭʠ ʨᴇʣʽʥ 

ʞʘסשʳʨʪʫʳ ʞᴅʥʝ ʆʨʪʘʣʳץ ɸʟʠʷ ᴇשʽʨʽʥʽש ʝװ שʣʢʝʥ ʽʩʢʝʨʠ ʪʨʘʥʟʠʪʪʽʢ ʭʘʙʳ, ɽʫʨʦʧʘ ʤʝʥ 

ɸʟʠʷ ʘʨʘʩʳʥʜʘסʳ ᴇʟʽʥʰʝ ʢᴇʧʽʨ ʙʦʣʫʳ ʪʠʽʩ... ɹײʣ פʘʟʘץʩʪʘʥʥʳש ʥʝʛʽʟʛʽ ʢᴇʣʽʢ ʜᴅʣʽʟʜʝʨʽʥʝ 

ʩʘʫʜʘ-ʣʦʛʠʩʪʠʢʘʣʳץ ,ץʘʨʞʳ-ʽʩʢʝʨʠ, ʠʥʥʦʚʘʮʠʷʣʳץ-ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʪʫʨʠʩʪʪʽʢ ï 

ʭʘʣʳץʘʨʘʣʳץ ʜʝשʛʝʡʜʝʛʽ ʙʽʨʳסשʘʡ ʭʘʙ ʢʝʰʝʥʽʥ ײץʨʫè, ʜʝʧ ʞʦʙʘʥʳ ʽʩʢʝ ʘʩʳʨʫ ʙʘʩʪʘʣסʘʥʳʥ 

ʭʘʙʘʨʣʘʜʳ. 

 

 

 


