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ʈʦʩʩʠʷ, ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ 

ʉʪʨʠʢʘʣʦʚʘ ɽ.ɺ. 

ʩʪʫʜʝʥʪ 

4 ʢʫʨʩ, ʬʘʢʫʣʴʪʝʪ çʕʥʝʨʛʝʪʠʢʘ ʠ ʥʝʬʪʝʛʘʟʦʧʨʦʤʳʰʣʝʥʥʦʩʪʴè 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʇʈʆɻʈɸʄʄʓ MULTISIM  ɼʃʗ ʈɸʉʏɽʊɸ 

ʊʆʂʆɺ ʂʆʈʆʊʂʆɻʆ ɿɸʄʓʂɸʅʀʗ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʩʧʦʩʦʙ ʨʘʩʯʝʪʘ ʪʦʢʦʚ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ Multisim. ɸ 

ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʨʘʩʯʝʪʘ ʜʨʫʛʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʵʥʝʨʛʦʩʝʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʡ ʪʘʙʣʠʮʳ ʚ ʧʨʦʛʨʘʤʤʝ 

Excel. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʢ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ, ʚʣʠʷʥʠʝ ʪʦʢʘ ʂɿ, ʨʘʩʯʝʪ, 

Multisim, Excel, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʨʘʩʯʝʪʦʚ. 

Annotation: This article describes a method for calculating short-circuit 

currents using the Multisim program. As well as using the obtained results to 

calculate other parameters of the grid using a special table in Excel. 

Key words: short circuit current, short circuit current effect, calculation, 

Multisim, Excel, calculation automation. 

ʇʝʨʝʜʘʯʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʯʝʥʴ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ. ɺ ʭʦʜʝ ʵʪʦʛʦ 

ʧʨʦʮʝʩʩʘ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʠʪʫʘʮʠʠ ʠ ʷʚʣʝʥʠʷ, ʦʢʘʟʳʚʘʶʱʠʝ 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʥʝʨʛʦʩʠʩʪʝʤʫ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʷʚʣʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʪʦʢʘ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ, ʪʦʢ ʚ 

ʧʦʚʨʝʞʜʝʥʥʳʭ ʬʘʟʘʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʧʦ ʩʚʦʝʡ ʚʝʣʠʯʠʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 

ʥʦʤʠʥʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘ ʧʦʨʷʜʦʢ. ʊʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʙʣʠʞʝ ʚʩʝʛʦ ʢ ʤʝʩʪʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ, 

ʥʘʭʦʜʷʪʩʷ ʚ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʩʣʫʯʘʝ ʧʦʷʚʣʝʥʠʷ ʘʚʘʨʠʠ, 

ʚʦʟʥʠʢʘʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʆʥʠ ʤʦʛʫʪ ʠʤʝʪʴ ʤʝʩʪʥʳʡ ʭʘʨʘʢʪʝʨ ʠʣʠ 
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ʦʪʨʘʞʘʪʴʩʷ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʚʩʝʡ ʵʥʝʨʛʦʩʠʩʪʝʤʳ. ɺʩʝ ʟʘʚʠʩʠʪ ʦʪ ʤʝʩʪʘ ʠ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʪʦʢʦʚ ʂɿ ʧʦ ʵʣʝʤʝʥʪʘʤ ʩʠʩʪʝʤʳ. ʇʨʠ ʘʥʘʣʠʟʝ 

ʨʘʙʦʪʳ ʵʥʝʨʛʦʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʧʨʠ ʚʳʙʦʨʝ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʣʠʷʥʠʷ ʪʦʢʦʚ ʂɿ ʥʘ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ [1]. 

1. ʇʨʦʪʝʢʘʥʠʝ ʪʦʢʦʚ ʂɿ ʚʳʟʳʚʘʝʪ ʧʦʚʳʰʝʥʥʳʡ ʥʘʛʨʝʚ ʵʣʝʤʝʥʪʦʚ 

ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ. ʅʘʛʨʝʚ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʩʪʘʨʝʥʠʝ ʠ ʨʘʟʨʫʰʝʥʠʷ ʠʟʦʣʷʮʠʠ, 

ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʩʚʘʨʠʚʘʥʠʝ ʠʣʠ ʚʳʛʦʨʘʥʠʝ ʢʦʥʪʘʢʪʦʚ, ʚʝʜʝʪ ʢ ʧʦʪʝʨʝ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ ʰʠʥ ʠ ʧʨʦʚʦʜʦʚ ʠ ʪ. ʧ. ʇʨʦʚʦʜʥʠʢʠ ʠ ʘʧʧʘʨʘʪʳ 

ʜʦʣʞʥʳ ʙʝʟ ʧʦʚʨʝʞʜʝʥʠʡ ʧʝʨʝʥʦʩʠʪʴ ʥʘʛʨʝʚ ʪʦʢʘʤʠ ʂɿ, ʪ. ʝ. ʜʦʣʞʥʳ 

ʙʳʪʴ ʪʝʨʤʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʳʤʠ. 

2. ʇʨʦʪʝʢʘʥʠʝ ʪʦʢʦʚ ʂɿ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ, ʢʨʦʤʝ ʪʦʛʦ, ʟʥʘʯʠʪʝʣʴʥʳʤʠ 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʫʩʠʣʠʷʤʠ ʤʝʞʜʫ ʧʨʦʚʦʜʥʠʢʘʤʠ. ɽʩʣʠ ʥʝ ʧʨʠʥʷʪʴ 

ʜʦʣʞʥʳʭ ʤʝʨ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʪʠʭ ʫʩʠʣʠʡ ʪʦʢʦʚʝʜʫʱʠʝ ʯʘʩʪʠ ʠ ʠʭ ʠʟʦʣʷʮʠʷ 

ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʨʫʰʝʥʳ. ʊʦʢʦʚʝʜʫʱʠʝ ʯʘʩʪʠ, ʘʧʧʘʨʘʪʳ, ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʤʘʰʠʥʳ 

ʜʦʣʞʥʳ ʙʳʪʴ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʪʘʢ, ʯʪʦʙʳ ʚʳʜʝʨʞʠʚʘʪʴ ʙʝʟ ʧʦʚʨʝʞʜʝʥʠʡ 

ʫʩʠʣʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʂɿ, ʪ. ʝ. ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʦʡʯʠʚʳʤʠ 

ʚ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ. 

3. ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʚʣʠʷʥʠʷ ʥʘ ʣʠʥʠʠ ʜʨʫʛʠʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʥʘ ʣʠʥʠʠ 

ʩʚʷʟʠ. ʇʨʠ ʵʪʦʤ ʧʨʠ ʥʝʩʠʤʤʝʪʨʠʯʥʳʭ ʂɿ ʥʘʚʦʜʷʪʩʷ ʕɼʉ ʚ ʩʦʩʝʜʥʠʭ ʣʠʥʠʷʭ 

ʩʚʷʟʠ ʠ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʦʧʘʩʥʳʝ ʜʣʷ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

4. ʋʭʫʜʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʪʘʢʠʭ ʢʘʢ 

ʦʪʢʣʦʥʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ, ʥʝʩʠʥʫʩʦʠʜʘʣʴʥʦʩʪʴ ʢʨʠʚʦʡ ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʦʢʘ, 

ʥʝʩʠʤʤʝʪʨʠʷ ʪʨʝʭʬʘʟʥʦʡ ʩʠʩʪʝʤʳ ʠ ʪ.ʜ. ʇʨʠ ʵʪʦʤ ʫʭʫʜʰʘʶʪʩʷ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ 

ʧʦʪʨʝʙʠʪʝʣʝʡ. ʇʨʠ ʧʦʥʠʞʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʜʦ 60ï70 % ʦʪ 

ʥʦʤʠʥʘʣʴʥʦʛʦ ʚ ʪʝʯʝʥʠʝ 1 ʩ ʠ ʙʦʣʝʝ ʚʦʟʤʦʞʥʘ ʦʩʪʘʥʦʚʢʘ ʜʚʠʛʘʪʝʣʝʡ 

ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʥʘʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʠʚʦʜʷʱʝʝ ʢ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʫʱʝʨʙʫ. 

5. ʇʦʪʝʨʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ (ʚʳʧʘʜʝʥʠʝ ʛʝʥʝʨʘʪʦʨʦʚ ʠʟ 

ʩʠʥʭʨʦʥʠʟʤʘ) ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʠʩʪʝʤʥʦʡ ʘʚʘʨʠʠ. ʕʪʦ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʦʝ 

ʧʦʩʣʝʜʩʪʚʠʝ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ. ʆʥʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʫʱʝʨʙʘʤ ʠ ʥʘʨʫʰʝʥʠʷʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʨʝʛʠʦʥʦʚ. 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʚʳʙʦʨʘ ʵʣʝʤʝʥʪʦʚ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʠ ʠʭ ʟʘʱʠʪʳ 

ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʪʴ ʦʧʨʝʜʝʣʷʪʴ ʚʝʣʠʯʠʥʫ ʪʦʢʘ ʂɿ, ʟʥʘʪʴ ʬʠʟʠʢʫ ʧʨʦʮʝʩʩʘ ʧʨʠ 

ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʠ. ɺʚʠʜʫ ʤʘʩʰʪʘʙʥʦʩʪʠ ʵʥʝʨʛʦʩʠʩʪʝʤʳ, ʚʳʧʦʣʥʝʥʠʝ ʨʘʩʯʝʪʦʚ 

ʪʦʢʦʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʚʨʫʯʥʫʶ, ʟʘʥʠʤʘʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ, 

ʯʪʦ ʥʝʜʦʧʫʩʪʠʤʦ. 

ɺ ʮʝʣʷʭ ʫʧʨʦʱʝʥʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʨʘʩʯʝʪʦʚ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʧʨʦʛʨʘʤʤ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤ ʷʚʣʷʝʪʩʷ 

Multisim. Multisim - ʵʪʦ ʫʥʠʢʘʣʴʥʳʡ ʵʤʫʣʷʪʦʨ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʭʝʤ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʩʦʟʜʘʚʘʪʴ ʥʘʠʣʫʯʰʠʝ ʧʨʦʜʫʢʪʳ, ʟʘʪʨʘʯʠʚʘʷ ʥʘ ʵʪʦ ʤʠʥʠʤʫʤ 

ʚʨʝʤʝʥʠ. ɺ ʝʛʦ ʩʦʩʪʘʚ ʚʭʦʜʠʪ ʚʝʨʩʠʷ Multicap, ʯʪʦ ʜʝʣʘʝʪ ʧʨʦʛʨʘʤʤʫ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʦʧʠʩʘʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 
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ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʭʝʤ. NI Multisim ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʠʪʴ ʧʨʦʮʝʩʩʳ ʨʘʟʨʘʙʦʪʢʠ 

ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʩʠʤʫʣʷʮʠʠ ʧʨʠʙʦʨʦʚ 

ʜʣʷ ʫʯʝʙʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝʣʝʡ. ʇʦʜʨʘʟʜʝʣʝʥʠʝ Electronics Workbench 

Group ʢʦʤʧʘʥʠʠ National Instruments ʦʩʫʱʝʩʪʚʠʣʦ ʚʳʧʫʩʢ Multisim ʠ Ultiboard, 

ʩʘʤʳʭ ʧʦʩʣʝʜʥʠʭ ʚʝʨʩʠʡ ʩʚʦʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ 

ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ SPICE-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʭʝʤʦʪʝʭʥʠʢʝ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʝʯʘʪʥʳʭ ʧʣʘʪ ʠ ʢʦʤʧʣʝʢʩʥʦʤ 

ʪʝʩʪʠʨʦʚʘʥʠʠ. ʕʪʘ ʧʣʘʪʬʦʨʤʘ ʩʚʷʟʳʚʘʝʪ ʜʚʘ ʧʨʦʮʝʩʩʘ: ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. ʕʪʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʫ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʨʘʟʣʠʯʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ Multisim ʢʦʤʧʘʥʠʠ National Instruments 

ʚʤʝʩʪʝ ʩʦ ʩʨʝʜʦʡ ʨʘʟʨʘʙʦʪʢʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ LabVIEW ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʴ ʩʨʘʚʥʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩ ʨʝʘʣʴʥʳʤʠ 

ʜʘʥʥʳʤʠ. ɺʩʝ ʵʪʦ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʷʤʠʢʦʤ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʩʭʝʤ 

ʦʙʳʯʥʳʭ ʧʝʯʘʪʥʳʭ ʧʣʘʪ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʝʢʪʥʳʭ ʠʪʝʨʘʮʠʡ, 

ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʚ ʪʝʩʪʦʚʳʭ ʦʙʨʘʟʮʘʭ ʠ ʫʩʢʦʨʷʝʪ ʚʳʭʦʜ ʧʨʦʠʟʚʦʜʠʤʦʡ 

ʧʨʦʜʫʢʮʠʠ ʥʘ ʨʳʥʦʢ. 

Multisim ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʤʦʱʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʚ ʩʬʝʨʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʨʘʩʯʝʪʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ (ʵʣʝʢʪʨʦʥʥʳʭ) ʩʭʝʤ ʫʩʪʨʦʡʩʪʚ ʥʘ ʮʠʬʨʦʚʳʭ ʠ 

ʘʥʘʣʦʛʦʚʳʭ ʢʦʤʧʦʥʝʥʪʘʭ [2]. ɺ ʥʝʡ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʴʰʦʡ ʥʘʙʦʨ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʠ ʙʠʙʣʠʦʪʝʢ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʨʘʙʦʪʳ. ʕʪʦ ʚʠʨʪʫʘʣʴʥʳʝ ʪʝʩʪʝʨʳ, 

ʛʝʥʝʨʘʪʦʨʳ, ʦʩʮʠʣʣʦʛʨʘʬʳ, ʛʦʪʦʚʳʝ ʤʦʜʝʣʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ ʠ ʪ.ʜ. 

ʆʩʥʦʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʦ ʩʚʦʝʤʫ ʚʠʜʫ 

ʠ ʚʥʫʪʨʝʥʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʨʠʙʣʠʞʝʥʳ ʢ ʠʭ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʤ 

ʘʥʘʣʦʛʘʤ. Multisim ʧʨʦʩʪʘ ʚ ʠʟʫʯʝʥʠʠ ʠ ʧʨʘʢʪʠʯʥʘ ʚ ʨʘʙʦʪʝ. ɿʥʘʷ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʫʯʘʩʪʢʘ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʝʝ ʩʭʝʤʫ 

ʟʘʤʝʱʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʝ. ʇʨʠʤʝʨ ʩʭʝʤʳ ʟʘʤʝʱʝʥʠʷ ʧʨʷʤʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 1. 



6 
 

 

ʈʠʩ. 1 ï ʉʭʝʤʘ ʟʘʤʝʱʝʥʠʷ ʧʨʷʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʫʯʘʩʪʢʘ ʵʥʝʨʛʦʩʝʪʠ ʩʦʟʜʘʥʥʘʷ ʚ 

ʧʨʦʛʨʘʤʤʝ Multisim 

ʂʣʯʁʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʩʭʝʤʝ, ʩʣʫʞʘʪ ʜʣʷ ʢʦʥʬʠʛʫʨʘʮʠʠ.  ʂʘʞʜʳʡ 

ʢʣʶʯ ʚʳʧʦʣʥʷʝʪ ʩʚʦʶ ʬʫʥʢʮʠʶ. ʋʩʣʦʚʥʦ ʠʭ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʢʣʶʯʠ, 

ʟʘʜʘʶʱʠʝ ʨʝʞʠʤ ʨʘʙʦʪʳ ʩʝʪʠ, ʠ ʪʝ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʠʟʤʝʥʷʪʴ ʤʝʩʪʘ 

ʧʦʜʢʣʶʯʝʥʠʷ ʪʫʧʠʢʦʚʳʭ ʧʦʜʩʪʘʥʮʠʡ. ʊʘʢʞʝ ʠʤʝʶʪʩʷ ʢʣʶʯʠ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʳʭ ʚʳʙʠʨʘʝʪʩʷ ʤʝʩʪʦ ʂɿ. ɿʘʤʳʢʘʷ ʦʜʠʥ ʠʟ ʪʘʢʠʭ ʢʣʶʯʝʡ, ʤʳ 

ʦʙʝʩʧʝʯʠʚʘʝʤ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ 

ʩʭʝʤʳ. ʆʪʜʝʣʴʥʳʝ ʢʣʶʯʠ ʩʣʫʞʘʪ ʜʣʷ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʫʯʘʩʪʢʘ ʵʥʝʨʛʦʩʝʪʠ, ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚ ʩʣʫʯʘʝ ʨʝʤʦʥʪʘ ʠʣʠ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ. 

ɼʣʷ ʬʠʢʩʠʨʦʚʘʥʠʷ ʠ ʩʥʷʪʠʷ ʧʦʢʘʟʘʥʠʡ ʚ ʩʭʝʤʝ ʫʩʪʘʥʦʚʣʝʥʳ 

ʘʤʧʝʨʤʝʪʨʳ. ʆʜʥʠ ʠʟ ʥʠʭ ʧʦʢʘʟʳʚʘʶʪ ʪʦʢ ʂɿ ʚ ʤʝʩʪʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʜʨʫʛʠʝ 

ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʚʦ ʚʩʝʭ ʚʝʪʚʷʭ ʩʭʝʤʳ. ɺ ʩʣʫʯʘʝ ʦʜʥʦʬʘʟʥʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠʣʠ 

ʜʚʫʭʬʘʟʥʦʛʦ ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ, ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʩʪʘʚʣʝʥʠʷ 

ʩʭʝʤʳ ʟʘʤʝʱʝʥʠʷ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʚ 

ʧʨʦʛʨʘʤʤʝ Multisim. 
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ʈʠʩ. 2 ï ʉʭʝʤʘ ʟʘʤʝʱʝʥʠʷ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʫʯʘʩʪʢʘ ʵʥʝʨʛʦʩʝʪʠ ʩʦʟʜʘʥʥʘʷ ʚ 

ʧʨʦʛʨʘʤʤʝ Multisim 

ɺ ʪʘʢʦʡ ʩʭʝʤʝ ʧʦʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʣʶʯʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʫʯʘʩʪʦʢ ʩʭʝʤʳ ʟʘʤʝʱʝʥʠʷ ʜʚʫʭʮʝʧʥʦʡ ʣʠʥʠʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʝʪʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʵʪʠ ʧʦʢʘʟʘʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʟʘʨʘʥʝʝ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʡ ʪʘʙʣʠʮʝ ʧʨʦʛʨʘʤʤʳ Exʩel. 

ʅʘ ʦʩʥʦʚʝ ʟʥʘʯʝʥʠʡ ʪʦʢʦʚ ʂɿ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 

Multisim, ʚ ʪʘʙʣʠʮʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʝʪʠ ʢʘʢ ʩʫʤʤʘʨʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʫʯʘʩʪʢʘ ʩʝʪʠ ʠ ʜʦʣʷ ʪʦʢ ʚ ʢʘʞʜʦʡ ʚʝʪʚʠ ʩʭʝʤʳ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʪʦʢʦʚ ʂɿ ʚ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʚʝʪʚʷʭ ʩʭʝʤʳ. 
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ʈʠʩ. 3 ï ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʘʨʘʤʝʪʨʦʚ ʩʝʪʠ ʧʨʠ ʪʨʝʭʬʘʟʥʦʤ ʂɿ ʚ ʧʨʦʛʨʘʤʤʝ Excel 

 ʊʘʙʣʠʮʘ ʜʣʷ ʦʜʥʦʬʘʟʥʦʛʦ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʥʝʤʥʦʛʦ ʦʪʣʠʯʘʝʪʩʷ, 

ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʭʝʤʳ ʟʘʤʝʱʝʥʠʷ ʥʫʣʝʚʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɺ ʪʘʢʦʡ ʩʭʝʤʝ ʠʤʝʝʪʩʷ ʦʜʠʥ ʠʩʪʦʯʥʠʢ ʥʘʧʨʷʞʝʥʠʷ. ʕɼʉ 

ʵʪʦʛʦ ʠʩʪʦʯʥʠʢʘ ʥʘʤ ʥʝ ʠʟʚʝʩʪʥʘ, ʧʦʵʪʦʤʫ ʤʳ ʟʘʜʘʝʤʩʷ ʧʨʦʠʟʚʦʣʴʥʳʤ 

ʟʥʘʯʝʥʠʝʤ. ʇʦʣʫʯʝʥʥʳʡ ʪʦʢ ʥʝ ʦʪʨʘʞʘʝʪ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʵʥʝʨʛʦʩʝʪʠ, ʥʦ ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʚʝʨʥʦʝ 

ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ. ʀʩʧʦʣʴʟʫʷ ʪʦʢ ʤʦʜʝʣʠ, ʘ ʪʘʢʞʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʷʤʦʡ ʠ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʧʦʣʫʯʘʝʤ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʂɿ. ʕʪʠ ʨʘʩʯʝʪʳ ʪʘʢʞʝ ʚʳʧʦʣʥʷʶʪʩʷ ʚ 

ʧʨʦʛʨʘʤʤʝ Excel. 
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ʈʠʩ. 4 ï ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʘʨʘʤʝʪʨʦʚ ʩʝʪʠ ʧʨʠ ʦʜʥʦʬʘʟʥʦʤ ʂɿ ʚ ʧʨʦʛʨʘʤʤʝ Excel 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤ Multisim ʠ Excel ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ 

ʧʨʦʮʝʩʩ ʚʳʯʠʩʣʝʥʠʷ ʪʦʢʦʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʝʪʠ, 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʵʪʦʪ ʧʨʦʮʝʩʩ. ɹʦʣʴʰʘʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ. ɼʦʩʪʫʧʥʦʩʪʴ ʵʪʠʭ ʧʨʦʛʨʘʤʤ - 

ʥʝʦʩʧʦʨʠʤʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ. ʀʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʮʝʣʷʭ ʫʯʝʙʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚʤʝʩʪʦ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʦʚ ʚʨʫʯʥʫʶ. ʇʨʠ ʵʪʦʤ ʚʝʨʦʷʪʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʰʠʙʢʠ ʠ ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʚʨʝʤʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʶʪʩʷ. 

ʇʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʨʘʩʯʝʪʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ: 

1. ʕʨʥʩʪ ɸ.ɼ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʚ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ // ʂʫʨʩ ʣʝʢʮʠʡ. ʀʟʜ-ʚʦ ʅɻɻʋ. ð 2012. ð ʉ. 

7-8. 

2. ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʳ Multisim (electronics workbench): ʩʘʡʪ 

ʕʣʝʢʪʨʦʭʦʙʙʠ ʚ ʤʠʨʝ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 

https://electrohobby.ru/multiisim.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 18.12.2018). 

3. ʊʦʢʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠ ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ: ʩʘʡʪ 

ʕʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ ï ʵʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʦ ï ʤʝʪʦʜʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ  

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: http://www.kgau.ru/distance/2013/et2/007/gl4.htm 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 19.12.2018). 
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ʉʦʣʦʚʴʝʚʘ ʆ., 

 ʩʪʫʜʝʥʪ  4 ʢʫʨʩʘ, 

ɿʦʣʦʪʫʭʠʥʘ ʀ.ʇ.,  ʢ.ʧʝʜ.ʥ, 

ɼʦʮʝʥʪ ʢʘʬʝʜʨʳ ɼʠʉʆ ʀʅʇʆ, 

ʌɻɹʆʋ ɺʆ çʍɻʋ ʠʤ. ʅ.ʌ. ʂʘʪʘʥʦʚʘ 

 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʇʈʆɽʂʊʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ɺ 

ʌʆʈʄʀʈʆɺɸʅʀʀ ʕʂʆʃʆɻʀʏɽʉʂʆʁ ʂʋʃʔʊʋʈʓ ɼɽʊɽʁ 

ʉʊɸʈʐɽɻʆ ɼʆʐʂʆʃʔʅʆɻʆ ɺʆɿʈɸʉʊɸ 

ɸʥʘʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʤʘʪʨʠʚʘʝʪʴʩʷ  ʧʨʦʝʢʪʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʘʢ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʫʘʣʴʥʦʡ, ʟʥʘʯʠʤʦʡ ʠ ʥʝʦʙʭʦʜʠʤʦʡ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʫ ʜʝʪʝʡ, ʪʘʢ ʢʘʢ  ʨʝʙʝʥʦʢ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʩʚʘʠʚʘʝʪ ʦʩʦʙʦʝ ʫʤʝʥʠʝ  - ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʧʦʣʫʯʘʪʴ ʩʦʚʝʨʰʝʥʥʦ ʠʥʳʝ ʟʥʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ  

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. 

Anatasia: this article rasmatrivaetsya the project activity as quite relevant, 

relevant, and necessary in the formation of ecological culture among children, as 

the child process of the project activities develops a special skill - to get absolutely 

different knowledge in the process of solving the basic ecological problems. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʨʦʝʢʪ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ 

ʦʶʨʘʟʦʚʘʥʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ, ʜʦʰʢʦʣʴʥʳʡ ʚʦʟʨʘʩʪ. 

Key words: project activity, project, ecological education, ecological culture, 

preschool age. 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʮʝʣʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʩʪʘʥʦʚʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʩʦʟʥʘʥʠʷ, ʦʩʥʦʚʫ 

ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʪ ʜʦʩʪʦʚʝʨʥʳʝ ʩʚʝʜʝʥʠʷ ʧʦ ʵʢʦʣʦʛʠʠ, ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʠʨʦʜʝ, ʘ ʪʘʢʞʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʫʤʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʭʨʘʥʫ ʧʨʠʨʦʜʳ.  

ɼʦʰʢʦʣʴʥʳʡ ʚʦʟʨʘʩʪ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʤ ʵʪʘʧʦʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʣʠʯʥʦʩʪʠ. ɺ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʨʝʙʝʥʦʢ 

ʥʘʯʠʥʘʝʪ ʚʳʜʝʣʷʪʴ ʩʝʙʷ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʨʦʠʩʭʦʜʠʪ ʩʪʘʥʦʚʣʝʥʠʝ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠ ʮʝʥʥʦʩʪʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʦʢʨʫʞʘʶʱʝʤʫ, ʩʦʟʜʘʶʪʩʷ ʦʩʥʦʚʳ 

ʥʨʘʚʩʪʚʝʥʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ ʣʠʯʥʦʩʪʠ [3, ʩ. 80]. 

ʊʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʘʢʪʠʚʥʦʝ ʠʟʤʝʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʞʠʟʥʠ, ʚʢʣʶʯʝʥʠʝ 

ʥʘʫʯʥʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʢʘʞʜʫʶ ʦʙʣʘʩʪʴ, ʢʦʪʦʨʘʷ ʜʠʢʪʫʝʪ 

ʧʝʜʘʛʦʛʫ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʙʠʨʘʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʩʧʦʩʦʙʳ ʦʙʫʯʝʥʠʷ 

ʠ ʚʦʩʧʠʪʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʥʦʚʳʭ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʙʣʝʤʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʠʤʝʥʥʦ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʧʦʣʫʯʠʣʠ ʦʩʥʦʚʥʦʝ ʟʥʘʯʝʥʠʝ. ɼʦʚʦʣʴʥʦ ʦʩʪʨʦ ʚ 

ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ ʚʩʪʘʣʘ ʟʘʜʘʯʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɻʣʘʚʥʘʷ ʨʦʣʴ ʧʨʠ ʵʪʦʤ ʦʪʚʝʜʝʥʘ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʜʨʘʩʪʘʶʱʝʛʦ 

ʧʦʢʦʣʝʥʠʷ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. 
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ʉʠʩʪʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʩʧʦʩʦʙʦʤ 

ʩʪʘʥʦʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ. ʆʙʨʝʪʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʟʥʘʥʠʷ ʠ ʤʳʰʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 

ʥʨʘʚʩʪʚʝʥʥʫʶ ʧʦʟʠʮʠʶ ʨʝʙʝʥʢʘ, ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʨʘʟʥʳʭ ʬʦʨʤʘʭ ʝʛʦ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ.  

ɺ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʚʦʩʧʠʪʘʥʠʠ ʜʝʪʝʡ ʚʘʞʥʦ, ʢʘʢ ʥʘʙʣʶʜʘʪʴ ʟʘ ʧʨʠʨʦʜʦʡ, 

ʪʘʢ ʠ ʦʙʱʘʪʴʩʷ ʩ ʥʝʡ, ʫʭʘʞʠʚʘʪʴ ʟʘ ʨʘʩʪʝʥʠʷʤʠ, ʞʠʚʦʪʥʳʤʠ. ʊʨʘʜʠʮʠʦʥʥʦ ʵʪʦ 

ʚʳʨʘʞʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʠʛʨʳ, ʪʚʦʨʯʝʩʪʚʘ, ʤʫʟʳʢʠ, ʧʦʩʢʦʣʴʢʫ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʵʪʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʟʘʢʨʝʧʣʝʥʠʝ ʚʧʝʯʘʪʣʝʥʠʡ ʠ ʟʥʘʥʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʨʝʙʝʥʢʦʤ, ʠ ʦʥ ʧʦʩʪʝʧʝʥʥʦ ʥʘʯʠʥʘʝʪ ʦʱʫʱʘʪʴ ʩʚʷʟʴ ʧʨʠʨʦʜʳ ʩʦ ʩʚʦʝʡ ʞʠʟʥʴʶ, 

ʘ ʪʘʢʞʝ ʩ ʩʘʤʠʤ ʩʦʙʦʡ.  

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʩʦʟʜʘʥʠʠ ʦʩʥʦʚ 

ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʨʝʙʸʥʢʘ ʢ ʧʨʠʨʦʜʝ, ʢ ʩʝʙʝ ʠ ʣʶʜʷʤ ʢʘʢ ʯʘʩʪʠ ʧʨʠʨʦʜʳ, 

ʢ ʚʝʱʘʤ ʠ ʤʘʪʝʨʠʘʣʘʤ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʤʠ ʦʥ ʧʦʣʴʟʫʝʪʩʷ. 

ʊʘʢʦʛʦ ʨʦʜʘ ʦʪʥʦʰʝʥʠʷ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʟʥʘʥʠʷʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʧʨʦʮʝʩʩʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʦʙʫʯʝʥʠʶ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [1 ʩ. 112]. 

ʇʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʦʟʜʘʝʪ ʫ ʢʘʞʜʦʛʦ ʨʝʙʸʥʢʘ ʥʝʧʦʜʜʝʣʴʥʳʡ 

ʠʥʪʝʨʝʩ ʢ ʧʨʠʨʦʜʝ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʠʤ ʜʝʣʘʪʴ ʩʚʦʠ ʤʘʣʝʥʴʢʠʝ 

ʦʪʢʨʳʪʠʷ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʝʡ ʦʪʚʝʜʝʥʦ ʦʜʥʦ ʠʟ ʛʣʘʚʥʳʭ ʤʝʩʪ ʚ ʩʠʩʪʝʤʝ 

ʩʦʟʜʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ.  

ɺ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫ ʜʝʪʝʡ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʩʚʦʡʩʪʚʝʥʥʦʝ ʠʤ ʣʶʙʦʧʳʪʩʪʚʦ, ʦʥʠ ʧʨʘʢʪʠʢʫʶʪʩʷ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʠʯʠʥʥʳʭ ʠ ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʞʜʫ 

ʧʨʝʜʤʝʪʘʤʠ ʠ ʷʚʣʝʥʠʷʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ, ʢʘʢ ʫʚʝʣʠʯʠʪʴ, ʪʘʢ ʠ ʫʧʦʨʷʜʦʯʠʪʴ 

ʩʚʦʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʠʨʝ. 

ʂ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ, ʦʩʥʦʚʥʳʤʠ ʠʭ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ: 

¶ ʚʘʞʥʦʩʪʴ ʧʨʦʙʣʝʤʳ;  

¶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʦʠʩʢʘ ʜʣʷ ʝʝ ʨʘʟʨʝʰʝʥʠʷ;  

¶ ʧʨʘʢʪʠʯʝʩʢʘʷ, ʪʝʦʨʝʪʠʯʝʩʢʘʷ, ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʠʪʦʛʦʚ;  

¶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʢʘʞʜʦʛʦ ʨʝʙʝʥʢʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ 

ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ;  

¶ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ, ʧʦʠʩʢʦʚʳʭ, ʧʨʦʙʣʝʤʥʳʭ 

ʩʧʦʩʦʙʦʚ;  

¶ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ɺ ʧʨʘʢʪʠʢʝ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʰʢʦʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʧʨʠʤʝʥʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʧʨʦʝʢʪʦʚ: 

¶ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦ-ʪʚʦʨʯʝʩʢʠʝ; 

¶ ʨʦʣʝʚʦ-ʠʛʨʦʚʳʝ;  

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ; 

¶ ʪʚʦʨʯʝʩʢʠʝ.  
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ʅʘʤʠ ʙʳʣʠ ʦʨʛʘʥʠʟʦʚʘʥʳ ʥʘʙʣʶʜʝʥʠʝ ʠ ʠʛʨʳ ʩ ʜʝʪʴʤʠ, ʪʘʢʠʝ ʢʘʢ çʄʠʨ 

ʟʚʫʢʦʚè, çʅʘʰʠ ʧʦʤʦʱʥʠʢʠè, çʋʟʥʘʡ ʧʦ ʟʘʧʘʭʫè, çʏʫʜʝʩʥʳʡ ʤʝʰʦʯʝʢè, 

çʂʘʢʦʡ ʦʚʦʱ (ʬʨʫʢʪ) ʪʳ ʩʲʝʣ?è. ɺ ʧʨʦʮʝʩʩʝ ʵʪʦʛʦ, ʜʝʪʠ ʧʦʟʥʘʢʦʤʠʣʠʩʴ ʩ 

ʧʨʠʨʦʜʥʳʤʠ  ʦʙʲʝʢʪʘʤʠ,  ʫʯʠʣʠʩʴ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ 

ʩʚʷʟʠ. 

  ʊʘʢʞʝ, ʤʳ ʨʘʟʨʘʙʦʪʘʣʠ ʠ ʨʝʘʣʠʟʦʚʘʣʠ ʤʠʥʠ ïʧʨʦʝʢʪʳ, ʩʦʜʝʨʞʘʥʠʝ 

ʢʦʪʦʨʳʭ ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ 

ʤʘʣʝʥʴʢʠʭ ʜʝʪʝʡ: çʏʝʣʦʚʝʢ ï ʞʠʚʦʝ ʩʫʱʝʩʪʚʦè?, çʂʪʦ ʪʳ, ʯʝʣʦʚʝʢ?è, çʄʦʷ 

ʩʝʤʴʷè, çʊʝʧʣʦ ï ʭʦʣʦʜʥʦè, çʇʦʤʦʛʠ ʍʨʶʰʝè; çʏʝʣʦʚʝʢ ʠ ʞʠʚʦʪʥʦʝ ï ʞʠʚʳʝ 

ʩʫʱʝʩʪʚʘè ï çʋʛʘʜʘʡ, ʢʪʦ ʵʪʦ?è, çʅʘʡʜʠ ʜʝʪʝʥʳʰʘè, çʏʝʡ ʩʣʝʜ?è, çʂʪʦ ʥʝ 

ʩʧʨʷʯʝʪʩʷ ʚ ʣʝʩʫ?è, çɻʜʝ ʩʧʨʷʪʘʣʘʩʴ ʨʳʙʢʘ?è, çʂʪʦ ʛʜʝ ʞʠʚʝʪ?è, çʋʛʘʜʘʡ, ʯʝʡ 

ʭʚʦʩʪè ʠ ʜʨ.); çʈʘʩʪʝʥʠʝ ï ʞʠʚʦʝ ʩʫʱʝʩʪʚʦè çɻʜʝ ʨʘʩʪʝʪ?è, çʆʚʦʱʠ ï ʬʨʫʢʪʳè, 

çʂʘʢʦʝ ʜʝʨʝʚʦ ʚʳʰʝ (ʥʠʞʝ)?è, çʏʪʦ ʩʥʘʯʘʣʘ,  ʧʦʪʦʤ?è, çʂʘʢ ʜʝʨʝʚʦ ʨʘʩʪʝʪ?è 

(ʟʥʘʢʦʤʩʪʚʦ ʩ ʯʘʩʪʷʤʠ ʨʘʩʪʝʥʠʡ), çʋʛʘʜʘʡ ʧʦ ʦʧʠʩʘʥʠʶè ʠ ʜʨ.)  ʠ ʦʥʠ 

ʦʙʝʩʧʝʯʠʣʠ ʫʩʚʦʝʥʠʝ ʜʝʪʴʤʠ ʤʘʪʝʨʠʘʣʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ,  

ʧʦʟʚʦʣʠʣʠ ʦʩʫʱʝʩʪʚʠʪʴ ʜʘʣʴʥʝʡʰʝʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʚ ʢʦʪʦʨʦʝ ʚʭʦʜʠʣʠ ʩʘʤʳʝ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʠʜʳ ʨʘʙʦʪʳ ʩ ʜʝʪʴʤʠ, ʪʘʢʠʝ ʢʘʢ ʥʘʙʣʶʜʝʥʠʝ, ʧʨʦʛʫʣʢʠ, 

ʵʢʩʢʫʨʩʠʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʨʘʟʜʥʠʢʠ ʠ 

ʨʘʟʚʣʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ.  

ʆʛʨʦʤʥʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʜʝʪʝʡ ʠʤʝʣʠ çʠʛʨʳ ï ʤʦʜʝʣʠʨʦʚʘʥʠʷè ʠ 

çʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʠʨʘʤʠʜʢʠè. ɺ ʜʘʥʥʳʭ ʠʛʨʘʭ ʜʝʪʠ ʩʤʦʛʣʠ ʥʘʛʣʷʜʥʦ ʫʙʝʜʠʪʴʩʷ 

ʚ ʪʦʤ, ʯʪʦ ʧʦʪʝʨʷ ʦʜʥʦʛʦ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʮʝʧʠ (ʧʠʨʘʤʠʜʳ) ʧʨʠʚʝʜʫʪ ʢ 

ʨʘʟʨʫʰʝʥʠʶ ʚʩʝʡ ʩʠʩʪʝʤʳ. 

ʈʝʰʘʷ ʟʘʜʘʯʠ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ  ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʤʳ  ʧʳʪʘʣʠʩʴ 

ʧʨʠʚʠʪʴ ʜʝʪʷʤ ʞʝʣʘʥʠʝ ʧʦʤʦʛʘʪʴ ʞʠʚʦʪʥʳʤ, ʨʘʩʪʝʥʠʷʤ, ʞʠʚʫʱʠʤ ʨʷʜʦʤ ʩ 

ʥʘʤʠ, ʟʘʙʦʪʠʪʴʩʷ ʦ ʥʠʭ. ʕʪʦ ʥʘʰʠ ʜʝʨʝʚʴʷ ʥʘ ʫʯʘʩʪʢʝ ʠ ʮʚʝʪʳ ʚ ʫʛʦʣʢʝ 

ʧʨʠʨʦʜʳ, ʛʦʣʦʜʘʶʱʠʝ ʧʪʠʮʳ ʟʠʤʦʡ, ʦʙʠʪʘʪʝʣʠ ʫʛʦʣʢʘ ʧʨʠʨʦʜʳ, ʪʦ ʝʩʪʴ ʪʝ 

ʦʙʲʝʢʪʳ, ʙʣʘʛʦʧʦʣʫʯʠʝ ʢʦʪʦʨʳʭ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʥʘʩ, ʥʘʰʠʭ ʜʝʡʩʪʚʠʡ, ʥʦ 

ʚ ʜʠʢʦʡ ʧʨʠʨʦʜʝ ʧʦʤʦʱʴ ʯʝʣʦʚʝʢʘ, ʝʩʣʠ ʦʥʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʫʞʥʘ, ʜʦʣʞʥʘ 

ʷʚʣʷʪʴʩʷ ʭʦʨʦʰʦ ʧʨʦʜʫʤʘʥʥʦʡ.  

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʦ ʩʦʟʜʘʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʙʳʣʦ ʫʜʝʣʝʥʦ 

ʠʛʨʘʤ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ ʜʝʪʝʡ ʩ ʦʙʲʝʢʪʘʤʠ 

ʧʨʠʨʦʜʳ, ʞʠʚʦʝ ʦʙʱʝʥʠʝ ʩ ʨʘʩʪʝʥʠʷʤʠ ʠ ʞʠʚʦʪʥʳʤʠ, ʥʘʙʣʶʜʝʥʠʝ 

(çʅʘʙʣʶʜʝʥʠʝ ʟʘ ʢʦʰʢʦʡè), ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʧʦ ʫʭʦʜʫ ʟʘ ʥʠʤʠ (çʂʪʦ 

ʘʢʢʫʨʘʪʥʝʝ ʧʦʯʠʩʪʠʪʴ ʢʣʝʪʢʫ (ʢʦʨʤʫʰʢʫ) ʜʣʷ ʧʦʧʫʛʘʝʚ?è).  

ʆʛʨʦʤʥʘʷ ʨʦʣʴ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʛʨ  ʙʳʣʘ ʦʪʚʝʜʝʥʘ 

ʘʢʪʠʚʥʦʩʪʠ ʩʘʤʦʛʦ ʨʝʙʝʥʢʘ, ʝʛʦ ʠʥʠʮʠʘʪʠʚʝ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ. ʊʘʢ, ʥʘʤʠ 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʠʛʨʳ ʜʣʷ ʜʝʪʝʡ: çɾʠʚʘʷ ʠʛʨʫʰʢʘè, çʇʦʢʦʨʤʠ 

ʢʦʰʢʫè, çʅʘʡʜʠ ʧʦ ʦʧʠʩʘʥʠʶè.  

ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʧʦ ʦʙʦʛʘʱʝʥʠʶ 

ʟʝʣʝʥʦʡ ʟʦʥʳ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʛʦ ʫʯʨʝʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʳ ʧʦʜʛʦʪʦʚʠʣʠ ʠ 

ʨʝʘʣʠʟʦʚʘʣʠ  ʩ ʜʝʪʴʤʠ,  ʥʦʩʠʣʠ ʥʝ ʪʦʣʴʢʦ ʵʩʪʝʪʠʯʝʩʢʦʝ, ʧʦʟʥʘʚʘʪʝʣʴʥʦʝ ʠ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʥʦ ʠ  ʠʤʝʣʠ  ʙʦʣʴʰʦʡ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. 

ɺʳʩʦʢʠʝ ʜʝʨʝʚʴʷ ʠ ʢʫʩʪʘʨʥʠʢʠ, ʨʘʩʪʫʱʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʝʪʩʢʦʛʦ ʩʘʜʘ, 
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ʩʦʟʜʘʶʪ ʟʝʣʝʥʳʡ ʱʠʪ, ʟʘʱʠʱʘʶʪ ʚʥʫʪʨʝʥʥʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʪ ʧʳʣʠ, ʰʫʤʘ, 

ʩʠʣʴʥʦʛʦ ʚʝʪʨʘ, ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʧʦʵʪʦʤʫ, ʤʠʢʨʦʢʣʠʤʘʪ ʥʘʰʝʡ 

ʪʝʨʨʠʪʦʨʠʠ  ʙʣʘʛʦʧʨʠʷʪʝʥ ʜʣʷ ʧʨʝʙʳʚʘʥʠʷ ʜʝʪʝʡ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʩʧʦʩʦʙʦʚ 

ʠʥʪʝʛʨʘʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʦʰʢʦʣʴʥʠʢʦʚ, ʧʦʟʚʦʣʷʝʪ ʥʘʤ: 

¶ ʫʚʝʣʠʯʠʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢʘʞʜʦʛʦ ʨʝʙʝʥʢʘ; 

¶ ʬʦʨʤʠʨʦʚʘʪʴ ʪʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ; 

¶ ʨʘʟʚʠʪʴ ʫʤʝʥʠʝ ʜʝʪʝʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʩʘʤʳʤʠ ʨʘʟʣʠʯʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ʥʘʭʦʜʠʪʴ ʩʚʝʜʝʥʠʷ ʦʙ ʠʥʪʝʨʝʩʫʶʱʝʤ ʧʨʝʜʤʝʪʝ ʠʣʠ ʷʚʣʝʥʠʠ ʠ ʧʨʠʤʝʥʷʪʴ 

ʜʘʥʥʳʝ ʟʥʘʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ; 

¶ ʜʝʣʘʝʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ ɼʆʋ ʙʦʣʝʝ ʦʪʢʨʳʪʦʡ ʜʣʷ ʘʢʪʠʚʥʦʛʦ 

ʫʯʘʩʪʠʷ ʨʦʜʠʪʝʣʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʘʢʘʷ ʬʦʨʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ɼʆʋ, ʢʘʢ ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʫʘʣʴʥʦʡ, ʟʥʘʯʠʤʦʡ ʠ ʥʝʦʙʭʦʜʠʤʦʡ, ʪʘʢ ʢʘʢ  ʨʝʙʝʥʦʢ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʩʚʘʠʚʘʝʪ ʦʩʦʙʦʝ ʫʤʝʥʠʝ  - ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʣʫʯʘʪʴ 

ʩʦʚʝʨʰʝʥʥʦ ʠʥʳʝ ʟʥʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ  ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ. 
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ɸʥʥʦʪʘʮʠʷ: ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʠʥʷʪʦ ʚʳʜʝʣʷʪʴ ʜʚʝ ʬʦʨʤʳ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ï ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ. ɺ 

ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʜʚʫʭ ʥʘʟʚʘʥʥʳʭ ʘʨʭʠʪʝʢʪʫʨ, 

ʚʳʷʚʣʝʥʠʝ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʩʠʥʪʝʟ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʩʠʩʪʝʤʳ 

ʙʣʘʛʦʜʘʨʷ ʧʦʜʢʣʶʯʝʥʠʶ ʩʚʦʙʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʀʉ, ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʀʉ, 

ʘʨʭʠʪʝʢʪʫʨʘ. 

Annotation: Today it is customary to distinguish two forms of information 

processing - centralized and decentralized. This article compares these two 

architectures, identifies their advantages and disadvantages, and also suggests 

using their synthesis to increase the computing power of the system by connecting 

free resources of personal computers of the system users. 

Keywords: centralized IP, decentralized IP, architecture. 

ʉ ʢʘʞʜʳʤ ʜʥʝʤ ʦʙʲʝʤʳ ʠʥʬʦʨʤʘʮʠʠ, ʪʨʝʙʫʶʱʠʝ ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ 

ʨʘʩʪʫʪ ʦʛʨʦʤʥʳʤʠ ʪʝʤʧʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʪʨʝʙʫʝʪʩʷ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʧʦʩʪʦʷʥʥʳʡ ʨʦʩʪ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ. ʅʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢ, 

ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʬʦʨʤʳ ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ ʧʦʣʥʦʩʪʴʶ ʟʘʜʝʡʩʪʚʫʶʪʩʷ ʨʝʩʫʨʩʳ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʦʪʨʫʜʥʠʢʘʤʠ ʢʦʤʧʘʥʠʠ. 

ɼʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʬʦʨʤʘ ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʷʝʪ 

ʨʝʰʠʪʴ ʜʘʥʥʫʶ ʟʘʜʘʯʫ, ʥʦ ʧʨʠ ʵʪʦʤ ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʜʫʙʣʠʨʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʨʫʛʠʝ ʧʨʦʙʣʝʤʳ. 

ʇʦʜ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʧʦʥʠʤʘʝʪʩʷ ʀʉ ʚ 

ʢʦʪʦʨʦʡ ʦʙʨʘʙʦʪʢʘ ʠ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʭ 

ʤʘʰʠʥʘʭ ï ʩʝʨʚʝʨʘʭ, ʠʤʝʶʱʠʭ ʦʛʨʦʤʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʢʘʢ ʥʘ ʩʘʤʦʤ ʧʨʝʜʧʨʠʷʪʠʠ, ʪʘʢ ʠ ʚʥʝ ʝʛʦ (ʨʠʩʫʥʦʢ 1). ʅʦ 

ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʦʠʟʦʡʜʝʪ ʨʦʩʪ ʙʠʟʥʝʩ-ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ 

ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʩ ʢʦʪʦʨʳʤʠ ʦʥʘ ʨʘʙʦʪʘʝʪ, ʪʦ ʧʦʪʨʝʙʫʝʪʩʷ ʟʘʢʫʧʢʘ 

ʥʦʚʦʛʦ ʩʝʨʚʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʤʧʘʥʠʝʡ ʤʦʞʝʪ ʙʳʪʴ 

ʟʘʜʝʡʩʪʚʦʚʘʥʘ ʥʝ ʧʦʣʥʦʩʪʴʶ. 
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ʈʠʩʫʥʦʢ 1. ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʤʦʜʝʣʴ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʨʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʬʦʨʤʝ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʚʩʝʭ ʚʳʯʠʩʣʝʥʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʨʘʙʦʯʠʭ 

ʤʝʩʪʘʭ (ʨʠʩʫʥʦʢ 2). ɿʘ ʩʯʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʜʘʯ ʤʝʞʜʫ ʧʝʨʩʦʥʘʣʴʥʳʤʠ 

ʢʦʤʧʴʶʪʝʨʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤʳ, ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʳʭ 

ʟʘʯʘʩʪʫʶ ʚ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʢʦʤʧʘʥʠʷʭ ʙʦʣʴʰʝ ʤʦʱʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʩʝʨʚʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʝʜʝʣʴʥʳʡ ʦʙʲʝʤ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʤʦʞʝʪ ʙʳʪʴ ʥʘʤʥʦʛʦ ʚʳʰʝ, ʯʝʤ ʚ ʀʉ ʩ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʬʦʨʤʦʡ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ. 

 
ʈʠʩʫʥʦʢ 2. ɼʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʤʦʜʝʣʴ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʬʦʨʤʳ ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʤʝʶʪ ʩʚʦʠ 

ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ. ɼʣʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʀʉ 

ʭʘʨʘʢʪʝʨʥʦ ʩʣʝʜʫʶʱʝʝ [1]: 

¶ ʩʠʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʀʉ; 

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ, ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʜʥʦʤ ʤʝʩʪʝ; 

¶ ʫʧʨʦʱʝʥʠʝ ʥʘʩʪʨʦʡʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ 
ʦʜʥʦʤ ʤʝʩʪʝ; 

¶ ʭʦʨʦʰʦ ʫʧʨʘʚʣʷʝʤʳʡ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʂ ʝʝ ʥʝʜʦʩʪʘʪʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʝʝ: 

¶ ʙʦʣʴʰʠʝ ʪʨʫʜʥʦʩʪʠ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ; 



16 
 

¶ ʦʛʨʘʥʠʯʝʥʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠ ʤʦʪʠʚʘʮʠʷ ʧʝʨʩʦʥʘʣʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʀʉ, ʪʦ ʦʥʠ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ 

ʜʦʩʪʦʠʥʩʪʚʘ [2]: 

¶ ʛʠʙʢʦʩʪʴ ʩʪʨʫʢʪʫʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʨʦʩʪʦʨ ʠʥʠʮʠʘʪʠʚʘʤ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʫ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʘʚʪʦʥʦʤʠʠ; 

¶ ʥʠʟʢʠʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ;  

¶ ʩʠʩʪʝʤʳ ʤʝʥʴʰʝ ʠ ʧʨʦʱʝ, ʧʦʵʪʦʤʫ ʠʤʠ ʧʨʦʱʝ ʫʧʨʘʚʣʷʪʴ, ʩʦʟʜʘʚʘʪʴ ʠ 

ʧʦʜʜʝʨʞʠʚʘʪʴ, ʫʤʝʥʴʰʘʝʪʩʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʢʦʥʪʨʦʣʴ; 

¶ ʮʝʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʫʩʠʣʠʡ ʤʦʛʫʪ ʙʳʪʴ ʪʱʘʪʝʣʴʥʦ ʧʨʦʜʫʤʘʥʳ, Ŀ 
ʫʩʠʣʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʥʠʟʰʝʛʦ ʟʚʝʥʘ ʩʦʪʨʫʜʥʠʢʦʚ. 

ɼʣʷ ʩʠʩʪʝʤ ʪʘʢʦʛʦ ʨʦʜʘ ʭʘʨʘʢʪʝʨʥʳ ʩʣʝʜʫʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ: 

¶ ʚʳʩʦʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʜʫʙʣʠʨʦʚʘʥʠʷ ʭʨʘʥʷʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ; 

¶ ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʚ ʥʝʵʬʬʝʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ; 

¶ ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʙʣʝʤʳ ʚ ʫʧʨʘʚʣʝʥʠʠ ʩʠʩʪʝʤʘʤʠ ʠ ʧʨʦʝʢʪʘʤʠ ʤʝʞʜʫ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ, ʜʦʩʪʫʧʦʤ ʢ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʨʝʩʫʨʩʘʤ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʥʪʝʟ 

ʜʚʫʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʬʦʨʤ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʠʤʝʥʥʦ ʭʨʘʥʝʥʠʝ ʠ 

ʚʳʯʠʩʣʝʥʠʷ ʧʨʦʚʦʜʠʪʴ ʥʘ ʩʝʨʚʝʨʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʥʦ ʧʨʠ ʧʝʨʝʧʦʣʥʝʥʠʠ 

ʦʯʝʨʝʜʠ ʟʘʜʘʯ ʠ ʧʨʦʚʠʩʘʥʠʠ ʩʝʪʠ ʧʦʜʢʣʶʯʘʪʴ ʩʚʦʙʦʜʥʳʝ ʠʤʝʶʱʠʝ ʨʝʩʫʨʩʳ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʩʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ 

ʟʘʪʨʘʯʠʚʘʝʤʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ, ʯʪʦ ʩʦʢʨʘʪʠʪ ʟʘʪʨʘʪʳ ʥʘ ʝʝ 

ʨʘʩʰʠʨʝʥʠʝ, ʚ ʩʣʫʯʘʝ ʧʦʷʚʣʝʥʠʷ ʪʘʢʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʧʨʝʜʣʘʛʘʝʤʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩʫʥʦʢ 3). 

 
ʈʠʩʫʥʦʢ 3. ʇʨʝʜʣʘʛʘʝʤʘʷ ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʳʣ ʧʨʝʜʣʦʞʝʥʘ ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʭʨʘʥʝʥʠʷ ʠ 

ʦʙʨʘʙʦʪʢʠ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʩʠʤʙʠʦʟʝ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ 

ʤʦʜʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʘʷ ʫʚʝʣʠʯʠʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʦʙʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʝʪʠ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʦʙʦʠʭ ʤʦʜʝʣʝʡ, ʘ ʠʤʝʥʥʦ ʫʜʦʙʥʳʡ 

ʢʦʥʪʨʦʣʴ ʠʥʬʦʨʤʘʮʠʠ, ʟʘ ʩʯʝʪ ʝʝ ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʩʝʨʚʝʨʝ ɹɼ, ʘ ʪʘʢʞʝ 
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ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʟʘ ʩʯʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. 
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p10.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 04.12.2018) 
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//https://studopedia.su/12_84027_tsentralizovannaya-i-detsentralizovannaya-

sistemi-obrabotki-informatsii-preimushchestva-i-nedostatki.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʊɽʍʅʆʃʆɻʀʀ ɼʆʇʆʃʅɽʅʅʆʁ ʈɽɸʃʔʅʆʉʊʀ 

ʇʈʀ ʇʆʉʊʈʆɽʅʀʀ ʊʈɽʍʄɽʈʅʆʁ ʄʆɼɽʃʀ ʊɸʂʊʀʏɽʉʂʆʁ 

ʂɸʈʊʓ 

 

ɸʥʥʦʪʘʮʠʷ: ʥʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʩʩʤʦʪʨʝʥʠʶ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚ ʚʦʝʥʥʦ-

ʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ, ʘ ʠʤʝʥʥʦ ʧʨʠ ʥʘʥʝʩʝʥʠʠ ʦʙʩʪʘʥʦʚʢʠ ʥʘ 

ʪʘʢʪʠʯʝʩʢʫʶ ʢʘʨʪʫ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ 

ʧʦʟʚʦʣʠʪ ʩ ʙʦʣʴʰʝʡ ʪʦʯʥʦʩʪʴʶ ʧʣʘʥʠʨʦʚʘʪʴ ʦʨʛʘʥʠʟʘʮʠʶ ʩʚʷʟʠ, ʟʘ ʩʯʝʪ 

ʪʦʛʦ, ʯʪʦ ʥʘʛʣʷʜʥʦ ʚʠʜʝʥ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, AR, ʧʨʦʚʦʜʥʘʷ ʩʚʷʟʴ, 

ʨʘʜʠʦʨʝʣʝʡʥʘʷ ʩʚʷʟʴ, ʚʦʝʥʥʘʷ ʩʚʷʟʴ. 

Annotation: this article is devoted to the consideration of the possibility of 

using augmented reality technology in the military-industrial complex, namely, 

when drawing the situation on a tactical map. The use of this technology in such a 

way will allow planning the organization of communication with greater accuracy, 

due to the fact that the terrain is clearly visible. 

http://moilekcii.ru/vse-discipliny/153/metodologiya-ispolzovaniya-informatsionnoi-tekhnologii
http://moilekcii.ru/vse-discipliny/153/metodologiya-ispolzovaniya-informatsionnoi-tekhnologii
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Keywords: augmented reality, AR, wired communication, radio relay 

communication, military communication. 

 

ʉʝʛʦʜʥʷ, ʢʘʢ ʠ ʚʦ ʚʩʝ ʚʨʝʤʝʥʘ, ʯʝʪʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʝʩʪʥʦʩʪʠ ʠʤʝʝʪ 

ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʚʦʡʩʢ. ʕʪʦ ʥʝ ʤʝʥʝʝ ʚʘʞʥʦ ʧʨʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʦʝʥʥʦʡ ʩʚʷʟʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʜʠʦʨʝʣʝʡʥʦʡ 

ʣʠʥʠʠ ʩʚʷʟʠ, ʥʝʦʙʭʦʜʠʤʦ ʯʪʦʙʳ ʥʘ ʧʫʪʠ ʩʠʛʥʘʣʘ ʙʳʣʦ ʢʘʢ ʤʦʞʥʦ ʤʝʥʴʰʝ 

ʧʨʝʧʷʪʩʪʚʠʡ, ʤʝʰʘʶʱʠʭ ʝʛʦ ʧʨʦʭʦʞʜʝʥʠʶ ʢʘʢ ʤʝʞʜʫ ʧʨʠʝʤʦ-ʧʝʨʝʜʘʶʱʠʤʠ 

ʨʘʜʠʦʩʪʘʥʮʠʷʤʠ, ʦʢʦʥʝʯʥʳʤʠ ʨʘʜʠʦʩʪʘʥʮʠʷʤʠ, ʪʘʢ ʠ ʫʟʣʦʚʳʤʠ 

ʨʘʜʠʦʩʪʘʥʮʠʷʤʠ. ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʩʚʷʟʠ ʧʦʣʥʦʝ ʧʦʥʠʤʘʥʠʝ 

ʤʝʩʪʥʦʩʪʠ, ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʘʣʴʥʦ ʨʘʩʭʦʜʦʚʘʪʴ ʢʘʙʝʣʴ ʠ ʧʨʦʢʣʘʜʳʚʘʪʴ ʝʛʦ 

ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʤ, ʥʘʜʝʞʥʳʤ ʦʙʨʘʟʦʤ, ʘ ʪʘʢʞʝ ʨʘʩʩʯʠʪʘʪʴ ʚʨʝʤʷ ʠ ʩʠʣʳ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʝʛʦ ʧʨʦʢʣʘʜʢʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ (AR) ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʪʘʢʪʠʯʝʩʢʠʭ ʢʘʨʪ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʜʝʡʩʪʚʠʡ.  

ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ï ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ ʜʦʧʦʣʥʷʪʴ ʬʠʟʠʯʝʩʢʠʡ ʤʠʨ, ʨʘʟʣʠʯʥʳʤʠ ʮʠʬʨʦʚʳʤʠ ʜʘʥʥʳʤʠ, 

ʧʨʝʜʩʪʘʚʣʷʝʤʳʭ ʚ ʚʠʜʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ, ʩ ʧʦʤʦʱʴʶ ʢʘʢʠʭ-ʣʠʙʦ ʫʩʪʨʦʡʩʪʚ 

ï ʩʤʘʨʪʬʦʥʦʚ, ʧʣʘʥʰʝʪʦʚ, ʘ ʪʘʢʞʝ ʦʯʢʦʚ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, 

Microsoft HoloLens, Epson Moverio BT-200 ʠ ʪ.ʜ. [1].  

ʇʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʯʢʠ Microsoft HoloLens, ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ 

ʦʥʠ, ʠʤʝʷ ʚʩʪʨʦʝʥʥʫʶ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ Windows 10, ʘ ʠʤʝʥʥʦ 

ʧʦʜʩʠʩʪʝʤʫ Windows Holographic, ʪʘʢʞʝ ʦʥʠ ʠʤʝʶʪ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ CPU ʠ 

GPU, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʨʘʙʦʪʘʪʴ ʚ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ ï ʙʝʟ 

ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧʴʶʪʝʨʫ, ʠ ʧʨʠ ʵʪʦʤ ʟʘʨʷʜʘ ʘʢʢʫʤʫʣʷʪʦʨʘ 

ʭʚʘʪʘʝʪ ʧʨʠʤʝʨʥʦ ʥʘ 5 ʯʘʩʦʚ [2]. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, ʫʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ ʚʳʩʦʢʫʶ 

ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʚ ʦʪʣʠʯʠʝ ʦʪ ʠʤʝʶʱʠʭʩʷ ʘʥʘʣʦʛʦʚ, ʢʦʪʦʨʳʝ ʚʳʥʫʞʜʝʥʳ 

ʧʝʨʝʜʘʚʘʪʴ ʦʛʨʦʤʥʳʝ ʦʙʲʝʤʳ ʠʟʦʙʨʘʞʝʥʠʡ ʯʝʨʝʟ USB-ʧʦʨʪ, ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʭ 

ʠ ʚʦʟʚʨʘʱʘʪʴ ʨʝʟʫʣʴʪʘʪ, ʯʪʦ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ. ʊʘʢʞʝ ʦʜʥʠʤ 

ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ Microsoft HoloLens ̫ ʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, 

ʯʪʦ ʦʥʠ ʩʦʜʝʨʞʘʪ ʧʨʠʤʝʨʥʦ ʚ ʪʨʠ ʨʘʟʘ ʙʦʣʴʰʝ ʩʝʥʩʦʨʦʚ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʟʘ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʛʦʣʦʛʨʘʤʤ, ʢʦʥʪʨʦʣʴ ʧʦʣʦʞʝʥʠʷ ʛʦʣʦʚʳ ʠ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʯʝʤ ʨʘʟʣʠʯʥʳʝ ʘʥʘʣʦʛʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʟʘʢʨʝʧʣʷʪʴ ʟʘ ʜʦʙʘʚʣʝʥʥʳʤʠ ʚʠʨʪʫʘʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʧʦʣʦʞʝʥʠʝ, ʥʝ ʜʘʚʘʷ ʠʤ ʧʨʦʩʪʦ ʙʦʣʪʘʪʴʩʷ ʚ ʚʦʟʜʫʭʝ, ʘ ʠʤʝʥʥʦ ʩ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʴʶ ʨʘʩʧʦʣʘʛʘʪʴ ʠʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʜʘʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʥʠʤʠ. 

ʄʝʭʘʥʠʟʤ ʨʘʙʦʪʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʯʢʦʚ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʚʩʪʨʦʝʥʥʳʝ ʢʘʤʝʨʳ ʠ ʩʝʥʩʦʨʳ ʧʦʣʫʯʘʶʪ 

ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʚʥʝʰʥʝʛʦ ʤʠʨʘ, ʟʘʪʝʤ ʦʥʘ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʟʘʨʘʥʝʝ 

ʟʘʜʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʠ ʚʳʚʦʜʠʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʯʝʨʝʟ ʤʠʢʨʦʜʠʩʧʣʝʠ ʥʘ 

ʧʨʦʟʨʘʯʥʳʝ ʚʦʣʥʦʚʦʜʥʳʝ ʣʠʥʟʳ, ʢʦʪʦʨʳʝ ʥʫʞʥʳʤ ʧʨʘʚʠʣʴʥʳʤ ʦʙʨʘʟʦʤ 

ʧʨʝʣʦʤʣʷʶʪ ʩʚʝʪʦʚʳʝ ʣʫʯʠ ʠ ʦʪʧʨʘʚʣʷʶʪ ʚ ʯʝʣʦʚʝʯʝʩʢʠʡ ʛʣʘʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʣʫʯʠ [3]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʠʜʠʪ ʧʝʨʝʜ ʩʦʙʦʡ ʥʘʣʦʞʝʥʥʫʶ 
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ʧʦʚʝʨʭ ʨʝʘʣʴʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʫʶ ʛʨʘʬʠʢʫ ʠʣʠ, ʠʥʘʯʝ ʛʦʚʦʨʷ, 

ʛʦʣʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʨʝʘʣʴʥʦʝ ʬʠʟʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʦʟʜʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʤʠʨ, ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ 

ʧʦʣʥʦʩʪʴʶ ʦʩʥʦʚʘʥʘ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʦʙʲʝʢʪʘʤʠ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ [1]. 

ʇʨʠʥʮʠʧ ʝʝ ʨʘʙʦʪʳ ʦʩʥʦʚʘʥ ʥʘ ʜʚʫʭ ʩʦʩʪʘʚʣʷʶʱʠʭ:  

1. ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʨʘʟʦʚ; 

2. ʆʪʩʣʝʞʠʚʘʥʠʝ ʤʘʨʢʝʨʦʚ; 

ʇʦʜ ʨʘʩʧʦʟʥʘʚʘʥʠʝʤ ʦʙʨʘʟʦʚ ʧʦʥʠʤʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʨʘʟʣʠʯʘʪʴ ʦʙʲʝʢʪʳ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ. ʊʦ ʝʩʪʴ 

ʝʩʣʠ ʥʘ ʢʘʨʪʝ ʦʙʦʟʥʘʯʝʥʘ ʪʨʘʩʩʘ, ʪʦ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ 

ʙʳʪʴ ʧʦʣʫʯʝʥ ʦʪʚʝʪ, ʯʪʦ ʵʪʦ ʠʤʝʥʥʦ ʪʨʘʩʩʘ, ʘ ʥʝ ʨʝʢʘ.  

ɺʪʦʨʘʷ ʯʘʩʪʴ, ʦʪʩʣʝʞʠʚʘʥʠʝ ʤʘʨʢʝʨʦʚ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʳʭ ʤʦʛʫʪ 

ʚʳʩʪʫʧʘʪʴ ʢʘʢ ʩʧʝʮʠʘʣʴʥʦ ʟʘʛʦʪʦʚʣʝʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʪʘʢ ʠ ʘʙʩʦʣʶʪʥʦ 

ʣʶʙʳʝ ʦʙʲʝʢʪʳ. ʉ ʧʦʤʦʱʴʶ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ ʧʨʦʛʨʘʤʤʘ ʧʦʥʠʤʘʝʪ, ʯʪʦ 

ʟʘ ʦʙʲʝʢʪ ʦʥʘ ʚʠʜʠʪ ʠ ʟʘʧʦʤʠʥʘʷ ʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʦʞʝʪ 

ʦʪʩʣʝʞʠʚʘʪʴ ʩʤʝʱʝʥʠʝ ʬʦʥʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʝ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʠʤʝʶʱʝʛʦʩʷ ʜʚʫʤʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʢʘʨʪʳ ʤʝʩʪʥʦʩʪʠ ʩʪʨʦʠʪʴ ʝʝ 

ʪʨʝʭʤʝʨʥʫʶ ʤʦʜʝʣʴ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʷ ʪʦʯʥʦʩʪʴ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʷ, ʨʘʩʯʝʪʘ 

ʝʛʦ ʟʘʪʨʘʪ, ʟʘ ʩʯʝʪ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʦʛʦ ʤʘʨʰʨʫʪʘ. 

 
ʈʠʩʫʥʦʢ 1. ʅʫʣʝʚʦʡ ʫʨʦʚʝʥʴ ʜʝʢʦʤʧʦʟʠʮʠʠ ʧʨʦʮʝʩʩʘ ʧʦʩʪʨʦʝʥʠʷ 3D-

ʤʦʜʝʣʠ ʪʘʢʪʠʯʝʩʢʦʡ ʢʘʨʪʳ 
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ʄʝʭʘʥʠʟʤ ʨʘʙʦʪʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʠʡ. ʇʦ ʮʚʝʪʘʤ ʨʘʟʣʦʞʝʥʥʦʡ 

ʢʘʨʪʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʣʘʥʜʰʘʬʪʘ ʤʝʩʪʥʦʩʪʠ ï ʨʘʚʥʠʥʳ, ʛʦʨʳ, 

ʚʦʜʥʳʝ ʨʝʛʠʦʥʳ ʠ ʪʘʢ ʜʘʣʝʝ. ɼʘʣʝʝ ʨʘʩʧʦʟʥʘʚʘʷ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʨʦʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʫʛʣʫʙʣʝʥʠʷʤʠ ʠ ʚʧʘʜʠʥʘʤʠ, 

ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʦʥʳ. ɿʘʪʝʤ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʫʩʣʦʚʥʳʭ 

ʦʙʦʟʥʘʯʝʥʠʷʭ, ʥʘ ʧʦʩʪʨʦʝʥʥʫʶ ʧʣʦʩʢʦʩʪʴ ʜʦʙʘʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʵʣʝʤʝʥʪʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦ ʤʝʨʝ ʥʘʥʝʩʝʥʠʷ ʥʘ ʢʘʨʪʫ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ, ʙʫʜʝʪ ʩʨʘʟʫ 

ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʠʭ ʦʪʨʠʩʦʚʢʘ ʥʘ ʧʦʩʪʨʦʝʥʥʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʩ ʫʯʝʪʦʤ ʚʩʝʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʘʥʜʰʘʬʪʘ ʠ ʫʞʝ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʥʝʤ ʦʙʲʝʢʪʦʚ. ʅʘ ʨʠʩʫʥʢʝ 

1 ʧʨʠʚʝʜʝʥʦ ʧʦʩʪʨʦʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʭʝʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʦʮʝʩʩʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʪʘʮʠʠ IDEF0. ʆʥʘ ʦʪʦʙʨʘʞʘʝʪ ʚʩʝ ʦʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ 

ʧʨʦʪʝʢʘʶʱʠʝ ʧʨʠ ʩʦʟʜʘʥʠʠ 3D-ʤʦʜʝʣʠ ʢʘʨʪʳ ʧʦ ʝʝ ʜʚʫʤʝʨʥʦʤʫ ʦʪʦʙʨʘʞʝʥʠʶ. 

ɺʩʝ ʦʪʦʙʨʘʞʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʠ ʦʧʠʩʘʥʳ ʚʳʰʝ. ʇʦ ʜʘʥʥʦʡ 

ʥʦʪʘʮʠʠ ʢʘʞʜʳʡ ʠʟ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʙʠʪ ʝʱʝ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ ʧʦʥʷʪʴ ʚʩʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʧʨʦʜʫʢʪʝ. 

ɹʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʠʜʝʪʴ 

ʦʙʲʝʤʥʫʶ ʤʦʜʝʣʴ ʤʝʩʪʥʦʩʪʠ ʩʦ ʚʩʝʤʠ ʚʧʘʜʠʥʘʤʠ ʠ ʚʦʟʚʳʰʝʥʥʦʩʪʠ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩ ʙʦʣʴʰʝʡ ʪʦʯʥʦʩʪʴʶ ʨʝʛʫʣʠʨʦʚʘʪʴ ʚʳʩʦʪʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʘʥʪʝʥʥʳ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʜʠʦʨʝʣʝʡʥʦʡ ʣʠʥʠʠ ʩʚʷʟʠ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʧʨʦʚʦʜʥʦʡ ʣʠʥʠʠ 

ʩʚʷʟʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʦʯʥʦʩʪʴ ʨʘʩʯʝʪʘ ʟʘʪʨʘʪ ʩʪʨʦʠʪʝʣʴʥʦʡ ʜʣʠʥʳ ʢʘʙʝʣʷ, ʟʘ 

ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʫʯʠʪʳʚʘʝʪʩʷ ʨʝʣʴʝʬ 

ʤʝʩʪʥʦʩʪʠ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ 

ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʠʟʚʦʜʠʪʴ ʧʦʩʪʨʦʝʥʠʝ ʪʨʝʭʤʝʨʥʦʡ 

ʤʦʜʝʣʠ ʪʘʢʪʠʯʝʩʢʦʡ ʢʘʨʪʳ ʧʦ ʠʤʝʶʱʝʡʩʷ ʜʚʫʤʝʨʥʦʡ ʢʘʨʪʝ ʩ ʫʯʝʪʦʤ ʚʩʝʭ 

ʥʘʥʝʩʝʥʥʳʭ ʥʘ ʥʝʝ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ. ʕʪʘ ʨʘʟʨʘʙʦʪʢʘ, ʧʦʟʚʦʣʷʷ ʚʠʜʝʪʴ 

ʦʙʲʝʤʥʫʶ ʤʦʜʝʣʴ ʪʘʢʪʠʯʝʩʢʦʡ ʢʘʨʪʳ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ 

ʧʦʩʪʨʦʝʥʠʷ ʨʘʙʦʯʝʡ ʢʘʨʪʳ ʢʦʤʘʥʜʠʨʘ, ʪʦʯʥʝʝ ʧʨʦʚʦʜʠʪʴ ʨʘʩʯʝʪ ʟʘʪʨʘʯʠʚʘʝʤʦʡ 

ʜʣʠʥʳ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʘʙʝʣʷ, ʚʨʝʤʝʥʠ ʠ ʩʠʣ, ʥʝʦʙʭʦʜʠʤʳʭ ʥʘ ʧʨʦʢʣʘʜʳʚʘʥʠʝ 

ʢʘʙʝʣʴʥʦʡ ʣʠʥʠʠ ʩʚʷʟʠ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠ ʦʩʚʝʱʘʶʪʩʷ 

ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʢʘʢ ʩʘʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʪʘʢ ʠ 

ʫʩʪʨʦʡʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʡ ʨʘʙʦʪʘʪʴ ʩ ʥʝʡ. ʊʘʢʞʝ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʪʘʮʠʠ IDEF0, ʦʪʦʙʨʘʞʘʶʱʘʷ 

ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʠʩʪʝʤ. 
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  ɸʥʥʦʪʘʮʠʷ: ʇʨʠʤʝʥʝʥʠʝ ʪʫʨʙʠʥ ʚ ɼɺʉ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʚʝʣʠʯʠʪʴ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ, ʝʛʦ ʂʇɼ ʠ ʫʤʝʥʴʰʠʪʴ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ.  
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ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠ ʪʝʭʥʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ. 

Abstract: The use of turbines in the engine can significantly increase the 

engine power, its efficiency and reduce fuel consumption. 

Keywords: Turbocharged, internal combustion engine, Economic and 

technical feasibility. 

 

          ʉʦʚʨʝʤʝʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʪʫʨʙʦʥʘʜʜʫʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʨʧʫʩ 

ʪʫʨʙʠʥʳ ʠ ʢʦʨʧʫʩ ʢʦʤʧʨʝʩʩʦʨʘ, ʚ ʢʦʪʦʨʳʭ ʨʘʟʤʝʱʝʥʳ ʪʫʨʙʠʥʥʦʝ ʢʦʣʝʩʦ ʠ 

ʨʘʙʦʯʝʝ ʢʦʣʝʩʦ ʢʦʤʧʨʝʩʩʦʨʘ [1]. ɺʨʘʱʝʥʠʝ ʪʫʨʙʠʥʥʦʛʦ ʢʦʣʝʩʘ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʟʘ ʩʯʝʪ ʧʦʪʦʢʘ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ, ʚʳʭʦʜʷʱʠʭ ʠʟ ʨʘʙʦʯʠʭ ʮʠʣʠʥʜʨʦʚ ɼɺʉ. 

ɺʨʘʱʘʪʝʣʴʥʳʡ ʤʦʤʝʥʪ ʩ ʪʫʨʙʠʥʥʦʛʦ ʢʦʣʝʩʘ ʧʝʨʝʜʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʘʣʘ 

ʨʘʙʦʯʝʤʫ ʢʦʣʝʩʫ ʢʦʤʧʨʝʩʩʦʨʘ, ʢʦʪʦʨʦʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʟʘʢʘʯʠʚʘʝʪ ʚʦʟʜʫʭ ʚ 

ʢʘʤʝʨʫ ʩʛʦʨʘʥʠʷ ɼɺʉ (ʨʠʩʫʥʦʢ 1ʘ). 

https://vc.ru/flood/16478-hololens
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ʘ ï ʉʭʝʤʘ ʪʫʨʙʦʥʘʜʜʫʚʘ ʙ ï ʦʩʥʦʚʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʈʠʩʫʥʦʢ 1 ï ʊʫʨʙʦʥʘʜʜʫʚ 

ʊʫʨʙʦʥʥʘʜʫʚ ʧʨʝʦʙʨʘʟʫʝʪ ʵʥʝʨʛʠʶ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ, ʢʦʪʦʨʘʷ ʦʙʳʯʥʦ 

ʧʨʦʩʪʦ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʚ ʵʥʝʨʛʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ 

ʩʞʘʪʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ [2].  

ʏʪʦʙʳ ʧʦʥʠʤʘʪʴ ʚʘʞʥʦʩʪʴ ʪʫʨʙʦʥʘʜʜʫʚʘ, ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ, ʯʪʦ 

ʜʚʠʛʘʪʝʣʴ ʥʝ ʤʦʞʝʪ ʧʦʪʨʝʙʣʷʪʴ ʪʦʧʣʠʚʦ ʚ ʯʠʩʪʦʤ ʚʠʜʝ. ɼʣʷ ʚʩʧʳʰʢʠ ʙʝʥʟʠʥʘ 

ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ ʥʫʞʝʥ ʚʦʟʜʫʭ, ʠʥʘʯʝ ʨʘʙʦʪʘ ɼɺʉ ʥʝʚʦʟʤʦʞʥʘ. ʊʦ ʝʩʪʴ, ʚ 

ʮʠʣʠʥʜʨ ʜʦʣʞʥʘ ʧʦʩʪʫʧʘʪʴ ʩʤʝʩʴ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʪʦʧʣʠʚʘ ʠ ʚʦʟʜʫʭʘ ʚ ʥʫʞʥʦʡ 

ʧʨʦʧʦʨʮʠʠ [3]. ʇʦʩʣʝ ʩʛʦʨʘʥʠʷ ʵʪʦʡ ʩʤʝʩʠ ʦʙʨʘʟʫʶʪʩʷ ʧʨʦʜʫʢʪʳ ʩʛʦʨʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʩʦʚʝʨʰʘʶʪ ʩʚʦʶ ʛʣʘʚʥʫʶ ʨʘʙʦʪʫ ʠ ʟʘʪʝʤ ʫʜʘʣʷʶʪʩʷ ʯʝʨʝʟ ʩʠʩʪʝʤʫ 

ʚʳʭʣʦʧʘ. 

ʊʫʨʙʦʥʥʘʜʫʚ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʠʪʴ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ ʧʫʪʝʤ 

ʥʘʛʥʝʪʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʮʠʣʠʥʜʨʝ [4]. ɿʘ ʩʯʝʪ ʵʪʦʛʦ 

ʚʦʩʧʣʘʤʝʥʷʝʤʦʩʪʴ ʩʤʝʩʠ ʤʥʦʛʦʢʨʘʪʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʚʤʝʩʪʝ ʩ ʥʝʡ ʤʦʱʥʦʩʪʴ 

ʠ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ (ʨʠʩʫʥʦʢ 1ʙ). 

ʈʘʩʩʤʦʪʨʠʤ ɼɺʉ ʟʘʚʦʜʘ çɺɸɿè ʦʙʲʝʤʦʤ 1,5ʣ. 2112 ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʟʘʚʦʜʩʢʦʡ ʤʦʱʥʦʩʪʴʶ 82 ʣ.ʩ., ʢʦʪʦʨʳʡ ʩʥʘʯʘʣʘ ʨʘʙʦʪʘʣ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤ 

ʜʘʚʣʝʥʠʠ, ʘ ʟʘʪʝʤ ʩʪʝʧʝʥʴ ʝʛʦ ʩʞʘʪʠʷ ʙʳʣʘ ʫʚʝʣʠʯʝʥʘ ʧʨʠ ʧʦʤʦʱʠ ʫʩʪʘʥʦʚʢʠ 

ʪʫʨʙʦʥʘʜʜʫʚʘ ʠ ʩʨʘʚʥʠʤ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦ ʠ ʧʦʩʣʝ [5].  

 
ʈʠʩʫʥʦʢ 2 - ɻʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʱʥʦʩʪʠ ɼɺʉ ʧʨʠ ʨʘʟʥʳʭ ʜʘʚʣʝʥʠʷʭ ʚ 

ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʚʘʣʘ  
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ʈʠʩʫʥʦʢ 3 - ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʧʨʠ ʨʘʟʥʳʭ 

ʜʘʚʣʝʥʠʷʭ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʚʘʣʘ 

 

ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ ʫ ɼɺʉ ʩ ʪʫʨʙʦʥʘʜʜʫʚʘʤʠ, ʚ ʨʘʟʳ ʤʝʥʴʰʝ, ʥʝʞʝʣʠ ʨʘʩʭʦʜ 

ʪʦʧʣʠʚʘ ʫ ɼɺʉ ʪʘʢʦʡ ʞʝ ʤʦʱʥʦʩʪʠ ʩ ʧʨʦʩʪʳʤ ʘʪʤʦʩʬʝʨʥʳʤ ʥʘʛʥʝʪʘʥʠʝʤ 

ʚʦʟʜʫʭʘ (ʨʠʩʫʥʦʢ 2, 3). ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʮʠʣʠʥʜʨʘʭ ʚʳʩʦʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʥʘ ʦʜʠʥ ʭʦʜ ʧʦʨʰʥʷ ʪʨʘʪʠʪʴʩʷ ʤʝʥʴʰʝ ʪʦʧʣʠʚʘ ʟʘ ʩʯʝʪ ʧʦʣʥʦʛʦ ʝʛʦ 

ʩʛʦʨʘʥʠʷ [6]. ʊʦ ʝʩʪʴ, ʙʝʜʥʘʷ ʩʤʝʩʴ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʥʘʧʦʨʦʤ 

ʚʦʟʜʫʭʘ, ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʱʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

  ɼʣʷ ʧʨʠʤʝʨʘ ʩʨʘʚʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʫʭ ɼɺʉ ʤʘʨʢʦʡ çChevroletè 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ 140 ʣ.ʩ., ʥʦ ʦʜʠʥ ʤʦʪʦʨ ʦʙʲʝʤʦʤ 1,8 ʣ., ʨʘʙʦʪʘʶʱʠʡ 

ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ, ʘ ʜʨʫʛʦʡ ʦʙʲʝʤʦʤ 1,4 ʣ. ʩ ʧʦʚʳʰʝʥʥʦʡ ʩʪʝʧʝʥʴʶ 

ʩʞʘʪʠʷ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ (ʨʠʩʫʥʦʢ 4). 

  
ʘ ï ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʙ ï ʢʧʜ ʜʚʠʛʘʪʝʣʷ 

 

 

ʈʠʩʫʥʦʢ 4 -  ʉʨʘʚʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ ʠ ʜʚʠʛʘʪʝʣʷ ʩ ʪʫʨʙʦʥʘʜʜʫʚʦʤ 

   

ʀʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʜʚʠʛʘʪʝʣʠ ʩ ʪʫʨʙʠʥʦʡ ʵʢʦʥʦʤʠʯʥʝʝ ʘʪʤʦʩʬʝʨʥʳʭ 

ɼɺʉ, ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʭ ʂʇɼ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʦʜʠʥʘʢʦʚʦʡ ʧʦʣʝʟʥʦʡ ʤʦʱʥʦʩʪʠ, ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʟʘʪʨʘʯʠʚʘʪʴ 
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ʪʦʧʣʠʚʘ ʠ ʵʥʝʨʛʠʠ ʤʝʥʴʰʝ ʚ ɼɺʉ ʩ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ ʚ ʮʠʣʠʥʜʨʝ, ʥʝʞʝʣʠ ʩ 

ʘʪʤʦʩʬʝʨʥʳʤ. 
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ʃʝʩʠʥ ʀ.ɸ. 

ʙʘʢʘʣʘʚʨʠʘʪ, 3 ʢʫʨʩ ʢʘʬʝʜʨʳ òʊʨʘʥʩʧʦʨʪ ʠ ʭʨʘʥʝʥʠʝ ʥʝʬʪʠ ʠ ʛʘʟʘò 

ʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛ.ʋʬʘ, 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʆ.ɺ. ʉʤʦʨʦʜʦʚʘ 

ʜʦʮʝʥʪ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʢʘʬʝʜʨʘ çʇʨʦʤʳʰʣʝʥʥʘʷ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʘè 

ʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛ.ʋʬʘ, 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʕʅɽʈɻʀʀ ɺɽʊʈɸ.  

ɺɽʊʈʆɻɽʅɽʈɸʊʆʈ ɺ ɹʆʃʔʐʆʄ ɻʆʈʆɼɽ 

 

ɸʥʥʦʪʘʮʠʷ: ʈʘʩʩʤʦʪʨʝʥ ʚʠʜ ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ, ʠʜʝʷ 

ʫʩʪʘʥʦʚʢʠ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʚ ʚ ʛʦʨʦʜʘʭ. 

          ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʟʦʙʥʦʚʣʷʝʤʘʷ ʵʥʝʨʛʠʷ, ʚʝʪʨʦʛʝʥʝʨʘʪʦʨ. 

          Annotation: The type of renewable  energy sources, the idea of installing 

wind turbines in cities is considered. 

Key words: Renewable energy, wind turbine. 

ʀʟʫʯʘʷ ʚʦʧʨʦʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ,  ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʣʷ ʙʦʣʴʰʠʭ ʛʦʨʦʜʦʚ, ʠ 

ʦʮʝʥʠʚ ʚʨʝʜ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʵʢʦʣʦʛʠʠ, ʟʜʦʨʦʚʴʶ ʣʶʜʝʡ,  ʢʦʪʦʨʳʝ ʥʝʩʫʪ 

ʊʕʎ, ʚʦʟʥʠʢʘʝʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʚʦʧʨʦʩ, ʟʘ ʢʘʢʠʤʠ ʤʝʪʦʜʘʤʠ ʧʦʣʫʯʝʥʠʷ 
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ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʪʦʠʪ ʙʣʠʞʘʡʰʝʝ ʙʫʜʫʱʝʝ?  ʆʪʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʩʪʦʡ ï ʟʘ ʥʘʠʙʦʣʝʝ ʙʝʟʚʨʝʜʥʳʤʠ ʜʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʘ ʟʥʘʯʠʪ ï 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʤʠ [5].   

ɺʦʟʦʙʥʦʚʣʷʝʤʘʷ ʵʥʝʨʛʠʷ ï ʵʪʦ ʵʥʝʨʛʠʷ ʠʟ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʥʝʠʩʯʝʨʧʘʝʤʳʤʠ. ɺʦʟʦʙʥʦʚʣʷʝʤʘʷ ʵʥʝʨʛʠʷ 

ʠʟʚʣʝʢʘʝʪʩʷ ʠʟ ʧʦʩʪʦʷʥʥʦ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʧʨʠʨʦʜʝ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʠʨʦʜʥʳʭ 

ʷʚʣʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ: ʩʚʝʯʝʥʠʝ ʩʦʣʥʮʘ, ʧʦʪʦʢʠ ʨʝʢ, ʚʝʪʝʨ, ʧʨʠʣʠʚʳ ʠ ʦʪʣʠʚʳ, 

ʛʝʦʪʝʨʤʘʣʴʥʘʷ ʪʝʧʣʦʪʘ. ɺʩʝ ʵʪʠ ʧʨʠʨʦʜʥʳʝ ʷʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʥʝʩʢʦʥʯʘʝʤʳʤʠ, 

ʘ ʝʩʣʠ ʙʳʪʴ ʪʦʯʥʝʝ, ʦʥʠ ʧʨʦʠʩʭʦʜʷʪ ʠ ʧʦʧʦʣʥʷʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ. 

ʆʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʣʫʯʝʥʠʷ ñʟʝʣʝʥʦʡò  

ʵʥʝʨʛʠʠ  ï ʛʝʥʝʨʠʨʦʚʘʥʠʝ ʝʝ ʠʟ ʚʝʪʨʘ, ʧʨʠ ʧʦʤʦʱʠ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʚ.  

ʋʩʪʘʥʦʚʢʘ ʚʝʪʨʷʥʳʭ ʤʝʣʴʥʠʮ ʚ 2018 ʛʦʜʫ ʫʞʝ ʥʝ ʨʝʜʢʦʩʪʴ ï ʦʛʨʦʤʥʳʝ  

ʨʝʩʫʨʩʳ ʥʘ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʦʦʨʫʞʝʥʠʝ ʪʨʘʪʷʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʤʠ   

ʩʪʨʘʥʘʤʠ ʉʝʚʝʨʥʦʡ ʠ ʖʞʥʦʡ ɸʤʝʨʠʢʠ, ɽʚʨʦʧʳ [6]. ɼʝʩʷʪʴ ʢʨʫʧʥʝʡʰʠʭ OEM 

(Original Equipment Manufacturer ) ʠʟʛʦʪʦʚʠʪʝʣʝʡ,  ʦʙʝʩʧʝʯʠʣʠ ʙʦʣʝʝ ʯʝʤ 43 

ɻɺʪ ʥʦʚʳʭ ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʤʦʱʥʦʩʪʝʡ ʚ 2016 ʛʦʜʫ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 76% 

ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʠ ʩʦʩʪʘʚʣʷʝʪ ʧʦʯʪʠ 20 000 ʪʫʨʙʠʥ [1]. 

 

ʊʘʙʣʠʮʘ 1 -  10 ʚʝʜʫʱʠʭ ʢʦʤʧʘʥʠʡ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʪʫʨʙʠʥ ʥʘʟʝʤʥʦʛʦ 

ʠʩʧʦʣʥʝʥʠʷ (GWEC) 

ʄʝʩʪʦ ʚ 

2016ʛ 
ʂʦʤʧʘʥʠʷ 

ʉʛʝʥʝʨʠʨʦʚ

ʘʥʦ ɻɺʪ 

ʵʥʝʨʛʠʠ ʚ 

2016ʛ 

ɼʦʣʷ 

ʤʠʨʦʚʦʛʦ 

ʨʳʥʢʘ ʚ 

2016 

ʄʝʩʪʦ ʚ 

2015ʛ 

ʉʛʝʥʝʨʠʨʦʚʘʥʦ 

ɻɺʪ ʵʥʝʨʛʠʠ ʚ 

2015ʛ 

ɼʦʣʷ ʤʠʨʦʚʦʛʦ 

ʨʳʥʢʘ ʚ 2015ʛ 

1 Vestas 8.7 16.5% 2 7.3 12.6% 

2 GE 6.5 12.3% 3 5.9 10.2% 

3 Goldwind 6.4 12.1% 1 7.8 13.5% 

4 Gamesa 3.7 7.0% 4 3.1 5.3% 

5 Enercon 3.5 6.6% 6 3.0 5.2% 

6 Nordex group 2.7 5.0% - - - 

7 Guodian 2.2 4.2% 7 2.8 4.8% 

8 Siemens 2.1 3.9% 4 3.1 5.3% 

9 Ming Yang 1.96 3.7% 8 2.7 4.7% 

10 Envision 1.94 3.7% 8 2.7 4.7% 

 

ʊʘʙʣʠʮʘ 2 ï 10 ʩʪʨʘʥ-ʣʠʜʝʨʦʚ ʚ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʝ [2]. 

ʄʝʩʪʦ ʚ 

ʤʠʨʝ 
ʉʪʨʘʥʘ 

ʉʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʚ (ʄɺʪ) 

1 ʂʠʪʘʡ 114763 

2 ʉʐɸ 65879 

3 ɻʝʨʤʘʥʠʷ 39165 

4 ʀʩʧʘʥʠʷ 22987 

5 ʀʥʜʠʷ 22465 
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6 ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ 12440 

7 ʂʘʥʘʜʘ 9694 

8 ʌʨʘʥʮʠʷ 9285 

9 ʀʪʘʣʠʷ 8663 

10 ɹʨʘʟʠʣʠʷ 5939 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ,  ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʴʰʠʭ ʚʝʪʨʷʥʳʭ ʬʝʨʤ ʚ ʤʠʨʝ, 

ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʐʦʪʣʘʥʜʠʠ, ʚʳʨʘʙʘʪʳʚʘʝʪ ʤʝʛʘʚʘʪʪʳ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, 

ʜʦʩʪʘʪʦʯʥʳʭ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚ ʧʦʣʥʦʡ ʤʝʨʝ [7], ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦʪʨʝʙʣʝʥʠʷ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʵʣʝʢʪʨʠʯʝʩʪʚʦʤ  ʙʦʣʝʝ 180 000 ʜʦʤʦʚ.  

ɸ ʚʝʪʨʷʥʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ʄʵʧʣ ʈʠʜʞ ï ʦʜʥʘ ʠʟ ʥʦʚʝʡʰʠʭ ʚ ʉʐɸ, ʠ 

ʥʘʠʙʦʣʴʰʘʷ ʚ ʰʪʘʪʝ ʅʴʶ ʁʦʨʢ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʬʝʨʤʝʨʩʢʦʤ ʦʢʨʫʛʝ ʥʘ 

ʦʢʨʘʠʥʝ ʛʦʨʦʜʘ, ʝʞʝʜʥʝʚʥʦ ʛʝʥʝʨʠʨʫʝʪ ʙʦʣʝʝ 70% ʚʩʝʡ ʥʝʦʙʭʦʜʠʤʦʡ 

ʤʝʛʘʧʦʣʠʩʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ.  

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʚʝʪʨʷʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ 

ʦʪ ʧʦʪʨʝʙʠʪʝʣʷ, ʚʦʟʥʠʢʘʝʪ ʣʦʛʠʯʥʳʡ ʚʦʧʨʦʩ, ʚʦʟʤʦʞʥʘ ʣʠ ʫʩʪʘʥʦʚʢʘ 

ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʚ ʚ ʙʦʣʴʰʠʭ ʛʦʨʦʜʘʭ?  

ʂʘʢ ʦʢʘʟʘʣʦʩʴ ʤʦʞʥʦ, ʠ ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʠʤʝʨ ʩʫʱʝʩʪʚʫʶʱʝʛʦ 

ʠʟʦʙʨʝʪʝʥʠʷ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʠʥʞʝʥʝʨʘ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ɹʠʣʘ ɹʝʢʢʝʨʘ, 

ʧʨʝʜʣʦʞʠʚʰʝʛʦ ʩʦʦʨʫʞʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʢʨʳʰʘʭ ʚʳʩʦʪʥʳʭ ʜʦʤʦʚ  ʚʩʝʤ 

ʠʟʚʝʩʪʥʳʝ ʚʝʪʨʷʥʳʝ ʤʝʣʴʥʠʮʳ, ʥʦ ʥʝ ʧʨʦʩʪʳʝ, ʘ ʫʥʠʢʘʣʴʥʦʡ s-ʦʙʨʘʟʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ [3]. 

ʇʦʜʨʦʙʥʝʝ ʠʟʫʯʠʚ ʩʫʱʥʦʩʪʴ ʝʛʦ ñʜʝʪʠʱʘò ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʠʥʪʝʨʝʩʥʳʭ ʥʘʙʣʶʜʝʥʠʡ: 

¶  ʫʩʪʘʥʦʚʢʘ, ʥʝʩʦʤʥʝʥʥʦ, ʠʤʝʝʪ ʥʝʦʙʳʯʥʫʶ ʬʦʨʤʫ, ʦʜʥʘʢʦ, ʚʳʧʦʣʥʝʥʘ 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ, ʯʪʦ ʥʝʩʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʦʣʴ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ [8]. ʋʩʪʨʦʡʩʪʚʦ  ʥʝ ʪʨʝʙʫʝʪ ʚʳʩʦʢʠʭ ʟʘʪʨʘʪ ʥʘ ʩʦʦʨʫʞʝʥʠʝ. 

¶ ʘʙʩʦʣʶʪʥʦ ʦʪʩʫʪʩʪʚʫʶʪ ʘʢʢʫʤʫʣʷʪʦʨʳ, ʜʘʥʥʦʡ ñʚʝʪʨʷʥʦʡ ʫʣʠʪʢʦʡò 
ʫʧʨʘʚʣʷʝʪ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʘʰʠʥʘ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʳ ʥʘʙʣʶʜʘʝʤ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʜʝʩʷʪʢʠ ʪʳʩʷʯʠ ʢʠʣʦʤʝʪʨʦʚ ʧʦ ʧʨʦʚʦʜʘʤ. ʏʫʜʦʤ ʢʘʞʝʪʩʷ ʪʦ, 

ʯʪʦ ʵʪʦ ʚʦʦʙʱʝ ʨʘʙʦʪʘʝʪ. ʋʯʝʥʳʝ ʫʚʝʨʝʥʳ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʵʣʝʢʪʨʦʩʝʪʴ ʙʫʜʝʪ 

ʙʦʣʝʝ ʥʘʜʝʞʥʘ, ʙʣʘʛʦʜʘʨʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʵʥʝʨʛʠʠ. 

ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʵʥʝʨʛʠʷ - ʵʪʦ ʵʥʝʨʛʠʷ, ʛʝʥʝʨʠʨʦʚʘʥʠʝ ʢʦʪʦʨʦʡ 

ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʤʝʩʪʝ ʧʦʪʨʝʙʣʝʥʠʷ.  ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʤʝʩʪʥʳʭ, ʣʦʢʘʣʴʥʳʭ ʩʪʘʥʮʠʡ (ʚʝʪʨʷʥʳʭ s-ʦʙʨʘʟʥʳʭ ʤʝʣʴʥʠʮ) ʛʦʨʘʟʜʦ 

ʥʘʜʝʞʥʝʡ,  ʯʝʤ ʦʜʥʘ ʙʦʣʴʰʘʷ ʩʝʪʴ, ʨʘʟʨʦʩʰʘʷʩʷ ʢʘʢ ʧʘʫʪʠʥʘ, ʢʦʪʦʨʘʷ ʚ ʣʶʙʦʡ 

ʤʦʤʝʥʪ ʤʦʞʝʪ ʜʘʪʴ ʩʙʦʡ, ʚ ʦʜʥʦʡ ʠʟ ʪʳʩʷʯʠ ʩʚʦʠʭ ʦʩʥʦʚʥʳʭ ʣʠʥʠʡ, ʦʩʪʘʚʠʚ 

ʙʝʟ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʚ 2003 ʛʦʜʫ 

ʚ ʉʐɸ ʠ ʂʘʥʘʜʝ [9]. ɺʩʝʛʦ, ʦʢʦʣʦ 50 ʤʣʥ ʯʝʣʦʚʝʢ, ʦʩʪʘʣʠʩʴ ʙʝʟ ʵʣʝʢʪʨʠʯʝʩʪʚʘ 

ʚ ʩʣʝʜʩʪʚʠʠ ʘʚʘʨʠʠ ʵʥʝʨʛʦʩʠʩʪʝʤʳ.   
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ʉʢʝʧʪʠʢʠ ʧʦʩʪʦʷʥʥʦ ʩʧʦʨʷʪ, - ʜʦʩʪʘʪʦʯʥʦ ʣʠ ʚʝʪʨʘ ʛʦʨʦʜʘʭ? ʀ ɹʠʣ 

ʦʪʚʝʯʘʝʪ, - ʙʦʣʝʝ ʯʝʤ. ʇʦ ʤʠʥʠʤʘʣʴʥʳʤ ʦʮʝʥʢʘʤ, ʩʝʡʯʘʩ ʚ ʤʠʨʝ ʦʢʦʣʦ 72 ʊɺʪ 

(1 ʊɺʪ=1ʤʣʨʜ. ʢɺʪ) ʜʦʩʪʫʧʥʦʡ ʵʥʝʨʛʠʠ ʚʝʪʨʘ. ʕʪʦ ʙʦʣʝʝ ʯʝʤ ʜʦʩʪʘʪʦʯʥʦ, ʚʝʜʴ 

ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2018 ʛʦʜ, ʥʘ ɿʝʤʣʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʦʢʦʣʦ 7 - 8 ʊɺʪ. 

ʆʜʥʘʢʦ, ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʩʣʦʞʥʦʩʪʝʡ, ʦʙʫʟʜʘʪʴ ʩʠʣʫ ʚʝʪʨʘ ʚ ʛʦʨʦʜʝ - ʵʪʦ 

ʥʝ ʣʝʛʢʘʷ ʟʘʜʘʯʘ. ʈʘʙʦʪʘ ʚʝʪʨʷʥʳʭ ʪʫʨʙʠʥ ʦʩʥʦʚʘʥʘ ʥʘ ʪʦʤ ʞʝ ʧʨʠʥʮʠʧʝ, ʥʘ 

ʢʦʪʦʨʦʤ ʨʘʙʦʪʘʣʠ ʚʝʪʨʷʥʳʝ ʤʝʣʴʥʠʮʳ, ʠʟʦʙʨʝʪʝʥʥʳʝ ʥʝʩʢʦʣʴʢʦ  ʩʪʦʣʝʪʠʡ  

ʥʘʟʘʜ. ʆʥʠ ʩʪʘʙʠʣʴʥʦ ʨʘʙʦʪʘʶʪ ʣʠʰʴ ʥʘ ʦʪʢʨʳʪʳʭ ʤʝʩʪʥʦʩʪʷʭ, ʛʜʝ ʚʝʪʝʨ ʜʫʝʪ 

ʩʚʦʙʦʜʥʦ. ʅʦ ʚ ʨʘʡʦʥʘʭ ʤʝʛʘʧʦʣʠʩʦʚ, ʢʦʪʦʨʳʤ ʧʨʠʩʫʱʘ ʧʣʦʪʥʦʩʪʴ ʟʘʩʪʨʦʡʢʠ,  

ʚʝʪʝʨ ʚʩʪʨʝʯʘʝʪ ʧʨʝʧʷʪʩʪʚʠʷ - ʚʳʩʦʪʥʳʝ ʟʜʘʥʠʷ. 

ɺ ʛʦʨʦʜʘʭ ʚʝʪʝʨ ʜʫʝʪ ʩ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʯʪʦ ʤʛʥʦʚʝʥʥʦ ʚʳʟʳʚʘʝʪ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʨʘʙʦʪʝ ʚʝʪʨʷʥʦʡ ʤʝʣʴʥʠʮʳ, ʠ ʚʦʚʩʝ ʧʨʠʚʝʩʪʠ ʢ ʝʝ ʧʦʣʦʤʢʝ.  

ʅʝʣʴʟʷ ʥʝ ʫʯʝʩʪʴ ʵʪʦʪ ʬʘʢʪ.  

ʋʯʝʥʳʡ ɹʠʣ ɹʝʡʢʝʨ ʤʥʦʛʦ ʣʝʪ ʟʘʥʠʤʘʣʩʷ ʠʟʫʯʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʇʦʩʣʝ ʨʷʜʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ  ʝʤʫ 

ʫʜʘʣʦʩʴ ʩʦʟʜʘʪʴ ʥʝʦʙʳʯʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ. ʕʪʦ ʩʪʨʫʢʪʫʨʘ, ʠʤʝʶʱʘʷ ʬʦʨʤʫ 

ʩʧʠʨʘʣʠ, ʥʘʧʦʤʠʥʘʶʱʘʷ ɼʅʂ- ʝʝ ʥʘʟʚʘʣʠ ʍʝʣʝʢʩ. ʍʝʣʝʢʩ ʩʦʩʪʦʠʪ ʠʟ ʩʧʠʨʘʣʠ 

ʧʦʩʨʝʜʠʥʝ ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʧʘʨʫ ʢʨʳʣʴʝʚ ʧʦ ʙʦʢʘʤ (ʨʠʩʫʥʦʢ 1ʘ). ʈʝʟʫʣʴʪʘʪʦʤ 

ʩʪʘʣʘ ʪʫʨʙʠʥʘ, ʢʦʪʦʨʘʷ ʚʨʘʱʘʝʪʩʷ ʦʪ ʣʝʛʢʦʛʦ ʜʫʥʦʚʝʥʠʷ. 

  
ʘ - ʩʧʠʨʘʣʝʦʙʨʘʟʥʳʡ s-ʨʦʪʦʨ ʙ - ɿʜʘʥʠʝ ʍʝʣʴʤʫʪ ʁʦʫʥ ʚ ʏʠʢʘʛʦ 

ʈʠʩʫʥʦʢ 1 ï S-ʨʦʪʦʨ -  ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʘʷ ʬʦʨʤʘ ʜʣʷ ʪʫʨʙʠʥʳ. 

ʊʘʙʣʠʮʘ 3- ʉʨʘʚʥʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʝʪʨʷʥʳʭ ʤʝʣʴʥʠʮ ʩ ʭʝʣʝʢʩʦʤ 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʚʝʪʨʷʥʳʝ ʤʝʣʴʥʠʮʳ ʍʝʣʝʢʩ 

ʊʨʝʙʫʶʪ ʙʦʣʴʰʝʡ ʩʠʣʳ ʚʝʪʨʘ, ʜʣʷ ʥʘʯʘʣʘ 

ʚʨʘʱʝʥʠʷ 

ɺʨʘʱʘʶʪʩʷ ʦʪ ʤʘʣʝʡʰʝʛʦ ʜʫʥʦʚʝʥʠʷ 

ʇʣʦʭʦ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʪʫʨʙʫʣʝʥʪʥʦʩʪʴʶ ʀʛʥʦʨʠʨʫʶʪ ʪʫʨʙʫʣʝʥʪʥʦʩʪʴ 

ʅʝʙʦʣʴʰʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʉʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ï ʜʦ 380 ʦʙ/ʤʠʥ 

ʃʦʧʘʩʪʠ ʧʦʜʚʝʨʞʝʥʳ ʦʙʤʝʨʟʘʥʠʶ ʆʪʩʫʪʩʪʚʫʝʪ ʦʙʤʝʨʟʘʥʠʝ ʣʦʧʘʩʪʝʡ 

ʉʦʟʜʘʶʪ ʮʝʥʪʨʦʙʝʞʥʳʝ ʩʠʣʳ, ʦʧʘʩʥʳʝ ʜʣʷ 

ʧʪʠʮ 

ʅʝ ʩʦʟʜʘʶʪ ʮʝʥʪʨʦʙʝʞʥʳʝ ʩʠʣʳ  

ʉʦʟʜʘʶʪ ʰʫʤʳ ʠ ʚʠʙʨʘʮʠʠ ɸʙʩʦʣʶʪʥʦ ʙʝʩʰʫʤʥʳ 
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S-ʦʙʨʘʟʥʦʤʫ ʤʝʭʘʥʠʟʤʫ ʪʫʨʙʫʣʝʥʪʥʦʩʪʴ ʪʦʣʴʢʦ ʚʳʛʦʜʥʘ. ɹʣʘʛʦʜʘʨʷ 

ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ, ʥʘʭʦʜʷʩʴ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʦʥ ʩʧʦʩʦʙʝʥ ʫʣʘʚʣʠʚʘʪʴ 

ʚʝʪʝʨ ʣʶʙʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ. ɺʝʪʨʦʛʝʥʝʨʘʪʦʨ ʙʫʜʝʪ  

ʩʦʚʝʨʰʘʪʴ ʦʙʦʨʦʪʳ ʚʦʢʨʫʛ ʩʚʦʝʛʦ ʦʩʥʦʚʘʥʠʷ ʥʝʧʦʢʦʣʝʙʠʤʦ, ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʚʨʘʱʝʥʠʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʩʢʦʨʦʩʪʠ. 

ɼʣʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʟʘʩʪʨʦʡʢʠ, ʚ ʩʠʣʫ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʝʧʷʪʩʪʚʠʡ ʧʦʪʦʢʘʤ ʚʝʪʨʘ, ʵʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ 

ʬʘʢʪʦʨʦʤ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʘʥʥʳʝ ʫʩʪʘʥʦʚʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʏʠʢʘʛʦ. 

ɽʜʠʥʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʭ 13 ʪʫʨʙʠʥ. ɼʣʷ ʫʣʘʚʣʠʚʘʥʠʷ ʙʦʣʴʰʠʭ ʧʦʪʦʢʦʚ 

ʚʝʪʨʘ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʚʳʰʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʪʫʨʙʠʥ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʙʣʠʟʣʝʞʘʱʠʭ ʟʜʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʨʷʜ 

ʦʩʦʙʝʥʥʦʩʪʝʡ. ʅʘ ʟʜʘʥʠʠ ʍʝʣʴʤʫʪ ʁʦʫʥ ʚ ʏʠʢʘʛʦ ʫʩʪʘʥʦʚʣʝʥʦ 8 

ʚʳʩʦʢʦʤʦʱʥʳʭ ʪʫʨʙʠʥ (ʨʠʩʫʥʦʢ 1ʙ). ʂʨʳʰʘ ʟʜʘʥʠʷ, ʬʘʩʘʜ ʠ ʚʥʝʰʥʷʷ ʦʪʜʝʣʢʘ, 

ʩʧʝʮʠʘʣʴʥʦ ʫʩʪʨʦʝʥʳ ʪʘʢ, ʯʪʦʙʳ ʫʣʘʚʣʠʚʘʪʴ ʚʝʪʝʨ ʠ ʧʝʨʝʥʘʧʨʘʚʣʷʪʴ ʧʦʪʦʢʠ 

ʚʝʪʨʷʥʳʤ ʤʘʰʠʥʘʤ. 

ʋʞʝ ʩʝʛʦʜʥʷ, ʥʘʙʣʶʜʘʝʪʩʷ ʙʫʨʥʳʡ ʨʦʩʪ ʩʧʨʦʩʘ ʥʘ  ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʜʘʥʥʳʝ ʪʫʨʙʠʥʳ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʙʫʜʫʪ 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ  120 ʪʳʩ. ʠʥʜʠʡʩʢʠʭ ʜʝʨʝʚʝʥʴ. ʊʘʢʞʝ, 

ʧʨʦʛʨʘʤʤʘ ʠʭ ʫʩʪʘʥʦʚʢʠ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʅʴʶ-ʁʦʨʢʝ ʠ ʚ ʀʪʘʣʠʠ [4]. 

ʅʘ ʙʘʟʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ 

ʢʦʤʧʘʥʠʷʤʠ-ʣʠʜʝʨʘʤʠ ʊʕʂ, ɹʨʠʪʘʥʩʢʘʷ ʢʦʤʧʘʥʠʷ XCO2 ʠʩʧʦʣʴʟʦʚʘʣʘ  ʠʜʝʶ 

ʩʧʠʨʘʣʝʦʙʨʘʟʥʳʭ ʭʝʣʝʢʩʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʚ çʊʠʭʘʷ 

ʨʝʚʦʣʶʮʠʷè, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʫʩʪʘʥʦʚʣʝʥʳ ʚʦʟʣʝ ɹʫʢʠʥʛʝʤʩʢʦʛʦ ʜʚʦʨʮʘ, ʯʪʦ 

ʛʦʚʦʨʠʪ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʠ ʚʮʝʣʦʤ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʤʘʰʠʥ ʛʝʥʝʨʠʨʫʶʱʠʭ ʵʥʝʨʛʠʠ ʙʝʟ ʚʨʝʜʘ 

ʵʢʦʣʦʛʠʠ.   
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ʇʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʩʦʣʥʮʘ ʠ 
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ʌɻɸʆʋ ɺʆ çʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤʝʥʠ ʄ.ʂ. ɸʤʤʦʩʦʚʘè 

ʈʦʩʩʠʷ, ʛ. ʗʢʫʪʩʢ 

 

ʀʉʇʓʊɸʅʀɽ ʈʋʂɸɺʆɺ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʪʝʤʘ ï çʀʩʧʳʪʘʥʠʝ ʨʫʢʘʚʦʚè. 

ʈʘʩʩʤʦʪʨʝʥʳ ʚʠʜʳ ʠʩʧʳʪʘʥʠʡ ʨʫʢʘʚʦʚ. ʅʘʛʣʷʜʥʦ ʦʧʠʩʘʥʳ ʨʝʤʦʥʪ, 

ʤʘʨʢʠʨʦʚʢʘ, ʭʨʘʥʝʥʠʝ ʠ ʩʫʰʢʘ ʨʫʢʘʚʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʜʳ, ʠʟʫʯʝʥʠʝ ʨʫʢʘʚʦʚ. 

Annotation: The article covers the topic - "Test sleeves". The types of testing 

sleeves are considered. The repair, labeling, storage and drying of the sleeves are 

clearly described. 

Keywords: species, the study of sleeves. 

 

ʈʘʟʣʠʯʘʶʪ ʜʚʘ ʚʠʜʘ ʠʩʧʳʪʘʥʠʡ ʚʩʘʩʳʚʘʶʱʠʭ ʠ ʥʘʧʦʨʥʳʭ ʨʫʢʘʚʦʚ - 

ʢʦʥʪʨʦʣʴʥʳʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ. ʂʦʥʪʨʦʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʷʪ ʧʨʠ 

ʧʦʣʫʯʝʥʠʠ ʥʦʚʳʭ ʧʘʨʪʠʡ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʠʩʧʳʪʘʥʠʡ - ʧʦʩʣʝ ʢʘʞʜʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʫʢʘʚʦʚ, ʧʨʠ ʠʭ ʨʝʤʦʥʪʝ ʠʣʠ ʧʦʩʣʝ ʥʘʚʷʟʢʠ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ 

ʛʦʣʦʚʦʢ, ʘ ʪʘʢʞʝ (1 ʨʘʟ ʚ ʛʦʜ) ʚ ʧʨʦʮʝʩʩʝ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ. 

ʅʘʧʦʨʥʳʝ ʨʫʢʘʚʘ ʠʩʧʳʪʳʚʘʶʪ ʦʪ ʥʘʩʦʩʘ ʧʦʞʘʨʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʠʣʠ ʦʪ 

ʜʨʫʛʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʦʜʘʯʠ ʚʦʜʳ, ʩʦʟʜʘʶʱʠʭ ʪʨʝʙʫʝʤʳʡ ʥʘʧʦʨ. ʇʨʠ 

ʠʩʧʳʪʘʥʠʠ ʨʫʢʘʚʘ ʫʢʣʘʜʳʚʘʶʪ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʱʘʜʢʝ ʧʦ 5...6 ʰʪ ʚ 

ʦʜʥʫ ʣʠʥʠʶ ʠʣʠ ʥʘʤʘʪʳʚʘʶʪ ʥʘ ʙʘʨʘʙʘʥ ʩʧʝʮʠʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ɼʠʘʤʝʪʨ 
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ʙʘʨʘʙʘʥʘ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 2 ʤ. ʃʴʥʷʥʳʝ ʨʫʢʘʚʘ ʧʝʨʝʜ ʠʩʧʳʪʘʥʠʝʤ 

ʟʘʤʘʯʠʚʘʶʪ (ʤʝʜʣʝʥ ʟʘʧʦʣʥʷʶʪ ʚʦʜʦʡ ʠ ʚʳʜʝʨʞʠʚʘʶʪ ʧʦʜ ʜʘʚʣʝʥʠʝʤ 0,2...0,4 

ʄʇʘ (2...4 ʢʛʩ/ʩʤ2) ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ. 

ʇʦʩʣʝ ʤʦʯʢʠ ʧʨʠʩʪʫʧʘʶʪ ʢ ʛʠʜʨʘʚʣʠʯʝʩʢʦʤʫ ʠʩʧʳʪʘʥʠʶ. ʇʝʨʝʜ 

ʥʘʯʘʣʦʤ ʠʩʧʳʪʘʥʠʷ ʥʘ ʢʦʥʮʝ ʨʫʢʘʚʥʦʡ ʣʠʥʠʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʟʘʛʣʫʰʢʫ ʩ 

ʢʨʘʥʦʤ (ʠʣʠ ʨʫʯʥʦʡ ʧʝʨʝʢʨʳʚʥʦʡ ʩʪʚʦʣ, ʨʘʟʚʝʪʚʣʝʥʠʝ ʠ ʪ.ʧ.) ʜʣʷ ʚʳʧʫʩʢʘ 

ʚʦʟʜʫʭʘ ʧʨʠ ʟʘʧʦʣʥʝʥʠʠ ʣʠʥʠʠ ʚʦʜʦʡ. ʇʦʩʣʝ ʫʜʘʣʝʥʠʷ ʚʦʟʜʫʭʘ ʠ ʟʘʧʦʣʥʝʥʠʷ 

ʨʫʢʘʚʦʚ ʚʦʜʦʡ ʧʦʩʪʝʧʝʥʥʦ ʚ ʪʝʯʝʥʠʝ 2 ʤʠʥ, ʧʦʜʥʠʤʘʶʪ ʜʘʚʣʝʥʠʝ ʜʦ 

ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʨʫʢʘʚʦʚ) ʠ ʚʳʜʝʨʞʠʚʘʶʪ ʨʫʢʘʚʘ ʚ ʪʝʯʝʥʠʝ 2 ʤʠʥ. 

ɿʘʪʝʤ ʜʘʚʣʝʥʠʝ ʩʥʠʞʘʶʪ ʜʦ ʥʫʣʷ ʩʥʦʚʘ ʧʦʩʪʝʧʝʥʥʦ ʧʦʜʥʠʤʘʶʪ ʝʛʦ, ʠ 

ʚʳʜʝʨʞʠʚʘʶʪ ʨʫʢʘʚ ʧʦʜ ʠʩʧʳʪʘʪʝʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ ʚ ʪʝʯʝʥʠʝ ʤʠʥ. ʈʘʙʦʯʝʝ ʠ 

ʠʩʧʳʪʘʪʝʣʴʥʦʝ ʜʘʚʣʝʥʠʡ ʜʣʷ ʥʘʧʦʨʥʳʭ ʨʫʢʘʚʦʚ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʧʨʦʯʥʦʝ 

ʫʩʪʘʥʦʚʣʝʥʦ ʠʥʩʪʨʫʢʮʠʝʡ. ʈʫʢʘʚʘ, ʧʦʜʚʝʨʛʰʠʝʩʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʤʫ 

ʠʩʧʳʪʘʥʠʶ, ʥʝ ʜʦʣʞʥʳ ʧʨʦʧʫʩʢʘ ʚʦʜʫ ʚ ʤʝʩʪʘʭ ʥʘʚʷʟʢʠ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ 

ʛʦʣʦʚʦʢ, ʠʤʝʪʴ ʨʘʟʨʳʚʳ ʪʢʘʥʠ ʯʝʭʣʘ ʠʣʠ ʩʚʠʱʠ. 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʠʩʧʳʪʘʥʠʡ ʨʝʟʫʣʴʪʘʪʳ ʟʘʧʠʩʳʚʘʶʪ ʚ ʧʘʩʧʦʨʪ ʠ 

ʩʦʩʪʘʚʣʷʶʪ ʚʝʜʦʤʦʩʪʴ, ʢʦʪʦʨʫʶ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʫʧʨʘʚʣʝʥʠʝ ʠʣʠ ʦʪʜʝʣ 

ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ.  

ɺʩʘʩʳʚʘʶʱʠʝ ʨʫʢʘʚʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʨʘʙʦʪʳ ʥʘʩʦʩʘ ʦʪ 

ʦʪʢʨʳʪʦʛʦ ʚʦʜʦʝʤʘ, ʠʩʧʳʪʳʚʘʶʪ ʪʦʣʴʢʦ ʥʘ ʨʘʟʨʝʞʝʥʠʝ. ʅʘʧʦʨʥʦ-

ʚʩʘʩʳʚʘʶʱʠʝ ʨʫʢʘʚʘ ʧʦʜʚʝʨʛʘʶʪ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʠʩʧʳʪʘʥʠʝ ʜʘʚʣʝʥʠʝʤ ʠ 

ʨʘʟʨʝʞʝʥʠʝʤ. ʀʩʧʳʪʳʚʘʶʪ ʨʫʢʘʚʘ ʦʪ ʥʘʩʦʩʘ ʧʦʞʘʨʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʠʣʠ ʥʘ 

ʩʧʝʮʠʘʣʴʥʦʤ ʩʪʝʥʜʝ. ʈʘʟʨʝʞʝʥʠʝ ʚ ʨʫʢʘʚʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 73,15 ʢʇʘ 

(550 ʤʤ ʨʪ. ʩʪ.). ʇʨʠ ʵʪʦʤ ʧʘʜʝʥʠʝ ʨʘʟʨʝʞʝʥʠʷ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 13,3 ʢʇʘ 

(100 ʤʤ ʨʪ. ʩʪ.) ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥ. 

ɼʦ ʥʘʯʘʣʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʥʘʩʦʩ ʧʨʦʚʝʨʷʶʪ ʥʘ ʛʝʨʤʝʪʠʯʥʦʩʪʴ. 

ɽʩʣʠ ʚʦ ʚʩʘʩʳʚʘʶʱʠʭ ʨʫʢʘʚʘʭ ʥʝ ʩʦʟʜʘʝʪʩʷ ʨʘʟʨʝʞʝʥʠʝ, ʪʦ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

ʩʚʠʱʝʡ ʠ ʧʨʦʢʦʣʦʚ ʠʭ ʧʦʜʚʝʨʛʘʶʪ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʠʩʧʳʪʘʥʠʷʤ ʜʘʚʣʝʥʠʝʤ 

ʜʦ 50 ʢʇʘ (0,5 ʢʪʩ/ʩʤ2). 

ɺʝʩʴʤʘ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ-ʦʪʩʣʦʝʥʠʷ 

ʚʥʫʪʨʝʥʥʝʛʦ ʨʝʟʠʥʦʚʦʛʦ ʩʣʦʷ ʚʩʘʩʳʚʘʶʱʠʭ ʨʫʢʘʚʦʚ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʨʘʟʨʝʞʝʥʠʷ. ɼʣʷ ʪʘʢʦʡ ʧʨʦʚʝʨʢʠ ʥʘ ʦʜʥʦʤ ʢʦʥʮʝ ʨʫʢʘʚʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʟʘʛʣʫʰʢʫ ʩʦ ʩʤʦʪʨʦʚʳʤ ʩʪʝʢʣʦʤ, ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ - ʟʘʛʣʫʰʢʫ ʩ 

ʵʣʝʢʪʨʦʣʘʤʧʦʡ ʜʶʨʠʪʦʚʳʤ ʰʣʘʥʛʦʤ, ʧʦ ʢʦʪʦʨʦʤʫ ʦʪʩʘʩʳʚʘʝʪʩʷ ʚʦʟʜʫʭ ʠʟ 

ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ ʨʫʢʘʚʘ.  

ʀʩʧʳʪʘʪʝʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘʧʦʨʥʦ - ʚʩʘʩʳʚʘʶʱʠʭ ʨʫʢʘʚʦʚ ʜʦʣʞʥʦ ʙʳʪʴ 

ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʛʦ ʨʘʙʦʯʝʛʦ ʜʘʚʣʝʥʠʷ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʠʩʧʳʪʘʥʠʷ 10 ʤʠʥ. 

ʉʫʰʢʘ ʈʫʢʘʚʦʚ 

ʉʫʰʢʘ ʨʫʢʘʚʦʚ ʚʣʠʷʝʪ ʥʘ ʧʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʪʢʘʥʠ ʯʝʭʣʘ ʠ ʝʛʦ 

ʛʠʜʨʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ. ʉʫʰʘʪ ʨʫʢʘ ʝʩʪʝʩʪʚʝʥʥʳʤ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʳʤ 

ʩʧʦʩʦʙʦʤ. 
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ɽʩʪʝʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ - ʩʫʰʢʘ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʘʪʤʦʩʬʝʨʥʳʭ ʫʩʣʦʚʠʷʭ (ʪʝʤʧʝʨʘʪʫʨʘ ʥʝ ʤʝʥʝʝ 20 Áʉ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʚʣʘʞʥʦʩʪʴ ʥʝ ʙʦʣʝʝ 75%). ʅʝʦʙʭʦʜʠʤʦ ʩʣʝʜʠʪʴ, ʯʪʦʙʳ ʥʘ ʪʢʘʥʴ ʯʝʭʣʘ ʥʝ 

ʧʦʧʘʜʘʣʠ ʩʦʣʥʝʯʥʳʝ ʣʫʯʠ ʠ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ. ɽʩʪʝʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʩʫʰʢʠ ʨʫʢʘʚʦʚ ʠ ʧʨʦʜʦʣʞʠʪʝʣʝʥ (ʪʨʦʝ ʩʫʪʦʢ 

ʠ ʙʦʣʝʝ). 

ʀʩʢʫʩʩʪʚʝʥʥʫʶ ʩʫʰʢʫ ʨʫʢʘʚʦʚ ʦʩʫʱʝʩʪʚʣʷʶʪ ʦʨʛʘʥʠʟʦʚʘʥʥʳʤʠ 

ʧʦʪʦʢʘʤʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ (ʚʦʟʜʫʭʘ). ʇʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʩʫʰʢʠ ʜʣʷ ʧʨʦʨʝʟʠʥʝʥʥʳʭ ʨʫʢʘʚʦʚ 50 Áʉ, ʜʣʷ ʣʴʥʷʥʳʭ 70... 80 Áʉ ʧʨʠ 

ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʥʝ ʙʦʣʝʝ 4 ʤ/ʩ. ɼʣʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʧʦʩʦʙʘ ʩʫʰʢʠ 

ʠʩʧʦʣʴʟʫʶʪ ʩʫʰʠʣʢʠ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ, ʚʳʙʦʨ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʯʠʩʣʘ 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʨʫʢʘʚʦʚ, ʨʘʟʤʝʨʦʚ ʧʦʤʝʱʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʞʘʨʥʦʡ ʯʘʩʪʠ. 

ʄʘʨʢʠʨʦʚʢʘ ʨʫʢʘʚʦʚ 

ʄʘʨʢʠʨʦʚʢʫ ʥʘʧʦʨʥʳʭ ʨʫʢʘʚʦʚ ʚʳʧʦʣʥʷʶʪ ʧʦʩʣʝ ʥʘʚʷʟʢʠ 

ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʛʦʣʦʚʦʢ. 

ʄʘʨʢʠʨʦʚʦʯʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ (ʥʦʤʝʨʘ ʨʫʢʘʚʘ ʠ ʧʦʞʘʨʥʦʡ ʯʘʩʪʠ) 

ʥʘʥʦʩʷʪ ʪʨʘʬʘʨʝʪʦʤ ʥʘ ʦʙʘ ʢʦʥʮʘ ʨʫʢʘʚʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 0,5..1 ʤ ʦʪ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʛʦʣʦʚʢʠ. 

ʅʘ ʨʫʢʘʚʘʭ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʧʨʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʚʝʜʝʥʠʷ 

ʨʫʢʘʚʥʦʡ ʩʣʫʞʙʳ, ʥʦʤʝʨ ʯʘʩʪʠ ʥʝ ʫʢʘʟʳʚʘʶʪ. 

ʈʝʤʦʥʪ ʨʫʢʘʚʦʚ 

ʈʝʤʦʥʪ ʨʫʢʘʚʦʚ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʩʚʠʱʝʡ, ʧʨʦʢʦʣʦʚ ʠ ʥʝʙʦʣʴʰʠʭ 

ʨʘʟʨʳʚʦʚ ʚ ʫʩʣʦʚʠʷʭ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ ʚʳʧʦʣʥʷʶʪ ʧʨʠ ʧʦʤʦʱʠ ʟʘʞʠʤʦʚ 

(ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʣʝʥʪʦʯʥʦʛʦ ʠʣʠ ʢʦʨʩʝʪʥʦʛʦ) ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ ʫʩʪʨʘʥʝʥʠʷ 

ʪʝʯʠ ʚ ʤʝʩʪʘʭ ʧʦʚʨʝʞʜʝʥʠʷ. ʇʦʩʣʝ ʧʦʞʘʨʘ ʩʪʘʚʷʪ ʥʘ ʨʫʢʘʚʘ ʟʘʧʣʘʪʳ 

ʥʘʢʣʝʠʚʘʥʠʝʤ ʠʣʠ ʚʫʣʢʘʥʠʟʘʮʠʝʡ. ʉʚʦʝʚʨʝʤʝʥʥʳʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʨʝʤʦʥʪ 

ʧʦʞʘʨʥʳʭ ʨʫʢʘʚʦʚ ʫʚʝʣʠʯʠʚʘʝʪ ʩʨʦʢ ʠʭ ʩʣʫʞʙʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʜʝʞʥʦʡ 

ʨʘʙʦʪʝ. 

ʈʝʤʦʥʪ ʤʝʪʦʜʦʤ ʚʫʣʢʘʥʠʟʘʮʠʠ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʢ ʣʶʙʳʤ ʧʦʞʘʨʥʳʤ 

ʨʫʢʘʚʘʤ, ʩʪʦʷʱʠʤ ʥʘ ʚʦʦʨʫʞʝʥʠʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ 3-ʆɻʇʉ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʨʝʤʦʥʪʘ ʤʝʪʦʜʦʤ ʚʫʣʢʘʥʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤ ʠʤʝʪʴ: 

¶ ʩʪʘʮʠʦʥʘʨʥʳʡ ʚʫʣʢʘʥʠʟʘʮʠʦʥʥʳʡ ʘʧʧʘʨʘʪ, ʣʶʙʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʦʪʚʝʯʘʶʱʠʡ ʪʨʝʙʦʚʘʥʠʷ ʦʭʨʘʥʳ ʪʨʫʜʘ, ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 130-140 

ʛʨ. ʉ;  

¶ ʚʦʣʦʩʷʥʫʶ ʞʝʩʪʢʫʶ ʱʝʪʢʫ; 

¶ ʥʦʞʥʠʮʳ, ʥʦʞ ʩʘʧʦʞʥʳʡ, ʤʦʣʦʪʦʢ ʜʝʨʝʚʷʥʥʳʡ ʠʣʠ ʨʝʟʠʥʦʚʳʡ; 

¶ 3-5 ʜʝʨʝʚʷʥʥʳʭ ʧʦʜʢʣʘʜʦʢ; 

¶ ʢʠʩʪʴ ʤʘʣʷʨʥʘʷ; 

¶ ʩʳʨʘʷ ʨʝʟʠʥʘ, ʙʝʥʟʠʥ; 

¶ ʩʫʨʦʚʳʝ ʥʠʪʢʠ ʠ ʢʦʤʧʣʝʢʪ ʠʛʦʣʦʢ. 

ʄʝʩʪʦ ʨʘʟʨʳʚʘ ʥʘ ʥʘʧʦʨʥʦʤ ʨʫʢʘʚʝ ʟʘʰʠʚʘʶʪ ʩʫʨʦʚʳʤʠ ʥʠʪʢʘʤʠ 

ʢʨʝʩʪʦʦʙʨʘʟʥʳʤ ʰʚʦʤ ʠ ʥʘʢʣʘʜʳʚʘʶʪ ʟʘʧʣʘʪʫ ʠʟ ʪʢʘʥʠ. ɼʦʧʫʩʢʘʝʪʩʷ ʨʝʤʦʥʪ 

ʩʚʠʱʝʡ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʘʟʤʝʨʘ (ʜʦ 10 ʤʤ), ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 




