
 
 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) 

ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè 

 

 

 

 

 

ʇʈʆɹʃɽʄʓ ʉʆʎʀɸʃʔʅʆɻʆ 

ʀ ʅɸʋʏʅʆ-ʊɽʍʅʀʏɽʉʂʆɻʆ 

ʈɸɿɺʀʊʀʗ ɺ ʉʆɺʈɽʄɽʅʅʆʄ ʄʀʈɽ 

 

 

 

ʄʘʪʝʨʠʘʣʳ XXI V ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ  

ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ 

(ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ) 

22-23 ʘʧʨʝʣʷ 2022 ʛ. 
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ʋɼʂ  51+53+6 

ɹɹʂ   60+65+74+87+88 

 

ʇ 78 ʇʨʦʙʣʝʤʳ ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʤʠʨʝ: ʄʘʪʝʨʠʘʣʳ XXI V ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥ-

ʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ (ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ) 22-23 ʘʧʨʝʣʷ 2022 

ʛ. / ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ. ï ʈʫʙʮʦʚʩʢ, 2022. ï498 ʩ. 

 

ɺ ʦʯʝʨʝʜʥʦʡ ʚʳʧʫʩʢ ʩʙʦʨʥʠʢʘ ʤʘʪʝʨʠʘʣʦʚ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʇʨʦʙʣʝʤʳ 

ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝè, ʧʨʦʭʦʜʠʚʰʝʡ 

ʚ ʈʫʙʮʦʚʩʢʦʤ ʠʥʜʫʩʪʨʠʘʣʴʥʦʤ ʠʥʩʪʠʪʫʪʝ 22-23 ʘʧʨʝʣʷ 2022 ʛʦʜʘ, ʚʦʰʣʠ ʩʪʘʪʴʠ 

ʩʪʫʜʝʥʪʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ ʚʫʟʦʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ɹʣʠʞʥʝʛʦ ʟʘʨʫʙʝʞʴʷ, ʧʦʩʚʷʱʝʥʥʳʝ 

ʨʘʟʣʠʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʝʩʪʝʩʪʚʝʥʥʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ. 

 

ʄʘʪʝʨʠʘʣʳ ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʨʝʩʥʳ ʩʪʫʜʝʥʪʘʤ, ʧʨʝʧʦʜʘʚʘ-

ʪʝʣʷʤ ʰʢʦʣ, ʩʨʝʜʥʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʠ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʰʠʨʦʢʦʤʫ 

ʢʨʫʛʫ ʯʠʪʘʪʝʣʝʡ. 

 

ʉʪʠʣʠʩʪʠʢʘ ʪʝʢʩʪʦʚ ʩʦʭʨʘʥʝʥʘ ʚ ʘʚʪʦʨʩʢʦʡ ʨʝʜʘʢʮʠʠ. 

ʊʦʯʢʘ ʟʨʝʥʠʷ ʨʝʜʘʢʮʠʠ ʥʝ ʚʩʝʛʜʘ ʩʦʚʧʘʜʘʝʪ ʩ ʪʦʯʢʦʡ ʟʨʝʥʠʷ ʘʚʪʦʨʦʚ. 

 

ʅʘʫʯʥʳʝ ʨʝʜʘʢʪʦʨʳ: 

 

ɼʫʜʥʠʢ ɽ.ɸ.ï ʢʘʥʜ.ʬʠʟ.-ʤʘʪ.ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ çʇʨʠʢʣʘʜʥʘʷ 

ʤʘʪʝʤʘʪʠʢʘè, ʧʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ çʄʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘè 

ɻʨʠʮʝʥʢʦ ɺ.ɺ. ï ʢʘʥʜ.ʪʝʭʥ.ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ çʊʝʭʥʠʢʘ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʠ ʧʠʱʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚè, ʧʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ çʄʘ-

ʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝè 

ʂʫʨʩʦʚ ʀ.ɺ.ï ʢʘʥʜ.ʪʝʭʥ.ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʅʘʟʝʤʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩ-

ʪʝʤʳè, ʧʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ çʊʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʠ ʵʢʦʣʦ-

ʛʠʷè 

ʄʠʭʘʡʣʝʥʢʦ ʆ.ɸ. ï ʢʘʥʜ.ʪʝʭʥ.ʥʘʫʢ, ʠ.ʦ. ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ çʉʪʨʦʠʪʝʣʴ-

ʩʪʚʦ ʠ ʤʝʭʘʥʠʢʘè, ʧʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʤʝʭʘʥʠʢʘè 

ɻʦʥʯʘʨʦʚ ʉ.ɸ.ï ʢʘʥʜ.ʪʝʭʥ.ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ çʕʣʝʢʪʨʦ-

ʵʥʝʨʛʝʪʠʢʘè, ʧʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ, ʵʣʝʢʪʨʦʪʝʭʥʠʢʘ ʠ ʵʣʝʢʪʨʦ-

ʪʝʭʥʦʣʦʛʠʠè 

ʈʝʤʠʟʦʚ ɼ.ɺ. -ʢʘʥʜ.ʢɻʦʥ.ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ çʕʢʦʥʦʤʠʢʘ ʠ ʫʧʨʘʚ-

ʣʝʥʠʝè, ʧʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ çʕʢʦʥʦʤʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝè 

ʗʟʳʢʦʚʘ ʀ.ʅ. ï ʢʘʥʜ.ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çɻʫʤʘʥʠʪʘʨʥʳʝ ʜʠʩʮʠʧʣʠ-

ʥʳè, ʧʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ çʆʙʨʘʟʦʚʘʥʠʝ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè 

ʇʦʧʦʚ ɺ.ʀ.ïʢʘʥʜ.ʬʠʣʦʩ.ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çɻʫʤʘʥʠʪʘʨʥʳʝ ʜʠʩʮʠʧʣʠʥʳè, 

ʧʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ çɻʫʤʘʥʠʪʘʨʥʳʝ, ʩʦʮʠʘʣʴʥʦ-ʬʠʣʦʩʦʬʩʢʠʝ, ʠʩʪʦʨʠʯʝʩʢʠʝ ʠ ʧʦ-

ʣʠʪʠʯʝʩʢʠʝ ʥʘʫʢʠè 

ʂʘʤʳʰʥʠʢʦʚʘ ʅ.ʅ. ï ʢʘʥʜ.ʭʠʤ.ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʧʨʝʜʩʝ-

ʜʘʪʝʣʴ ʩʝʢʮʠʠ çʇʝʨʚʳʝ ʰʘʛʠ ʚ ʥʘʫʢʝè 

 
É ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ, 2022 
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ʉʦʜʝʨʞʘʥʠʝ 

 

ʉɽʂʎʀʗ 1. ʄɸʊɽʄɸʊʀʂɸ ʀ ʀʅʌʆʈʄɸʊʀʂɸ 

ɸʬʘʥʘʩʴʝʚʘ ɽ.ʉ., 

ɹʝʣʦʟʝʨʮʝʚʘ ʄ.ʀ., 

ʈʘʜʯʝʥʢʦʚʘ ʂ.ʀ. 

 

ʈɸɿʈɸɹʆʊʂɸ WEB-ʉɸʁʊɸ ɼʃʗ ʆʈɻɸʅʀɿɸ-

ʎʀʀ ʇʈʆɽʂʊʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ʅɸ ʋʈʆʂɽ 

ʄɸʊɽʄɸʊʀʂʀ 

11 

ɹʝʣʷʝʚ ɸ.ɸ. 
ʈɸɿʈɸɹʆʊʂɸ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ 

çʇʆʈʊʌʆʃʀʆ ʋʏɸʑʀʍʉʗè 
15 

ɹʝʣʷʢʦʚ ɽ.ɸ. 

ʈɸɿʈɸɹʆʊʂɸ ʂʈʆʉʉʇʃɸʊʌʆʈʄɽʅʅʆɻʆ ʄʆ-

ɹʀʃʔʅʆɻʆ ʇʈʀʃʆɾɽʅʀʗ çʕʃɽʂʊʈʆʅʅʓʁ 

ɽɾɽɼʅɽɺʅʀʂè 

21 

ɻʣʦʪʦʚ ɸ.ʄ. 

ʈɸɿʈɸɹʆʊʂɸ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆʁ ʀʅ-

ʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ "ʋʏɽʊ ʀ ʀʅ-

ɺɽʅʊɸʈʀɿɸʎʀʗ ʆɹʆʈʋɼʆɺɸʅʀʗ ʈʀʀ ɸʃʊɻ-

ʊʋ" 

26 

ɻʨʦʤʘʢʠʥ ʀ.ɸ. ʌɸʁʃʆɺʓɽ  ʍʈɸʅʀʃʀʀʑɸ 32 

ɻʫʤʘʨʦʚ ʅ.ʉ.,  

ɹʫʨʯʘʢʦʚ ʉ.ɼ. 

ʈɸɿʈɸɹʆʊʂɸ ʉɸʁʊɸ ɼʃʗ ɸɺʊʆʅʆʄʅʆʁ ʅɽ-

ʂʆʄʄɽʈʏɽʉʂʆʁ ʉʆʎʀɸʃʔʅʆ-

ʆʈʀɽʅʊʀʈʆɺɸʅʅʆʁ ʆʈɻɸʅʀɿɸʎʀʀ ɺʉɽ-

ʉʊʆʈʆʅʅɽɻʆ ʈɸɿɺʀʊʀʗ ʃʀʏʅʆʉʊʀ çɻʈɸ-

ʅʀè 

33 

ʂʘʙʘʰʦʚ ʗ.ʀ.,  

ʂʦʪʝʛʦʚ ʅ.ʉ., 

ʄʠʣʴʢʦ ɺ.ɼ. 

ɺʆʇʈʆʉʓ ʈɸɿʈɸɹʆʊʂʀ ɺʀʈʊʋɸʃʔʅʆʁ ʃɸ-

ɹʆʈɸʊʆʈʅʆʁ ʈɸɹʆʊʓ ʇʆ ʀɿʋʏɽʅʀʖ ʅɾʄɼ 
43 

ʂʠʩʣʶʢ ɸ.ɸ.,  

ʉʦʢʦʣʦʚ ɺ.ɻ. 

ɹɸɿɸ ɼɸʅʅʓʍ ʋʏɽɹʅʓʍ ʇʈʆɻʈɸʄʄ ʋʅʀ-

ɺɽʈʉʀʊɽʊɸ 
45 

ʃʳʩʝʥʢʦ ʀ.ɸ. 
ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆɽ ʌʆʈʄʀʈʆɺɸʅʀɽ 

ɹɼ ɼʃʗ ʆʈɻɸʅʀɿɸʎʀʀ ɼʆʄʆɺʓʍ ʂʅʀɻ 
50 

ʄʘʨʰʘʣʦʚʘ ɸ.ʕ. 

ʇʈʀʄɽʅɽʅʀɽ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆ-

ʃʆɻʀʁ ɼʃʗ ʈɽʐɽʅʀʗ ɿɸɼɸʏ ʉʆɺʈɽʄɽʅ-

ʅʆʁ ʃʀʅɻɺʀʉʊʀʂʀ 

52 

ʈʘʜʞʘʙʦʚ ɸ.ʀ. 

ʈɸɿʈɸɹʆʊʂɸ ɼɽʎɽʅʊʈɸʃʀɿʆɺɸʅʅʆʁ ʉʀʉ-

ʊɽʄʓ ɻʆʃʆʉʆɺɸʅʀʁ ʅɸ ʆʉʅʆɺɽ ʊɽʍʅʆ-

ʃʆɻʀʀ ɹʃʆʂʏɽʁʅ 

57 

ʈʦʛʦʟʠʥ ɸ.ʆ. 
ʇʈʀʄɽʅɽʅʀɽ ʂʆʄʇʔʖʊɽʈʅʓʍ 

ʊɽʍʅʆʃʆɻʀʁ ʇʈʀ ʆɹʋʏɽʅʀʀ ʍʀʄʀʀ 
61 

ʉʚʠʨʠʜʝʥʢʦ ɸ.ɺ. 

ʆʉʆɹɽʅʅʆʉʊʀ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆɻʆ 

ʋʏɽʊɸ ʆʌʀʉʅʆʁ ʄɽɹɽʃʀ ʀ ʂʆʄʇʔʖʊɽʈ-

ʅʆʁ ʊɽʍʅʀʂʀ ʅɸ ʇʈɽɼʇʈʀʗʊʀʀ 

67 

ʉʠʜʦʨʦʚ ʀ.ɸ.,  

ɿʶʢʦʚ ʀ.ɺ. 

ʈɸɿʈɸɹʆʊʂɸ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽ-

ʅʀʗ ɼʃʗ ʅɸɺʀɻɸʎʀʀ ʇʆ ʈʀʀ 
73 
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ʉʠʜʦʨʦʚ ʀ.ɸ.,  

ɿʶʢʦʚ ʀ.ɺ. 

ʈɸɿʈɸɹʆʊʂɸ ɸɼɼʆʅɸ ʇʈʆʎɽɼʋʈʅʆʁ ɻɽʅɽ-

ʈɸʎʀʀ ɿɼɸʅʀʁ ɺ BLENDER 
81 

ʉʠʜʦʨʦʚ ʀ.ɸ., 

ʂʥʳʰʦʚ ʀ.ʖ, 

ʑʝʪʥʝʚ ɺ.ʉ. 

ʈɸɿʈɸɹʆʊʂɸ ʕʃɽʂʊʈʆʅʅʆɻʆ ʋʏɽɹʅʆɻʆ 

ʂʋʈʉɸ ʇʆ ʐʂʆʃʔʅʆʁ ɼʀʉʎʀʇʃʀʅɽ çɻɽʆ-

ʄɽʊʈʀʗè 

88 

ʉʪʘʨʮʝʚ ɺ.ɻ. 
ʈɸɿʈɸɹʆʊʂɸ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ 

çʋʏɽʊ ɺʆʉʇʀʊɸʅʅʀʂʆɺ ɼɽʊʉʂʆɻʆ ʉɸɼɸè 
94 

ʉʫʙʙʦʪʠʥ ʈ.ɽ. 
ɸɺʊʆʄɸʊʀɿɸʎʀʗ ʈɸʉʏɽʊɸ ʉʊʆʀʄʆʉʊʀ 

ʊʆɺɸʈɸ ʉ ʋʏɪʊʆʄ ʉʂʀɼʂʀ 
104 

ʌʦʤʠʥʩʢʘʷ ɺ.ʇ. 
ʈɸɿʈɸɹʆʊʂɸ WEB-ʉʊʈɸʅʀʎʓ ɼʃʗ ʂʆʅʅʆɻʆ 

ʂʃʋɹɸ çʏʀʇ ʀ ɼɽʁʃè 
107 

ʉɽʂʎʀʗ 2. ʄɸʐʀʅʆʉʊʈʆʀʊɽʃʔʅʓɽ ʊɽʍʅʆʃʆɻʀʀ  

ʀ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɽ ʆɹʆʈʋɼʆɺɸʅʀɽ 

ɼʘʥʢʦʚʘ ʀ.ɻ. 
ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʇʈʀɺʆɼʆɺ ʈʆʊʆʌʆʈ-

ʄʆɺʆʏʅʆʁ ʄɸʐʀʅʓ 
112 

ʀʥʦʟʝʤʮʝʚʘ ʉ.ʅ.
 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʇʈʀʏʀʅ ʀɿʅʆʉɸ ʀ ɿɸʉɸ-

ʃʀɺɸʅʀʗ ʂʈʋɻʆɺ ʇʈʀ ʐʃʀʌʆɺɸʅʀʀ ʄʀʂ-

ʈʆʇʆʈʀʉʊʓʍ ʇʆʂʈʓʊʀʁ ɺɸʃʆɺ 

116 

ʂʫʥʢʝʣʴ ʕ.ʆ. 

ʀʅʌʆʈʄɸʎʀʆʅʅʆɽ ʆɹɽʉʇɽʏɽʅʀɽ ɼʃʗ 

ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʆʇʊʀʄɸʃʔʅʓʍ ʐʃʀ-

ʌʆɺɸʃʔʅʓʍ ʆʇɽʈɸʎʀʁ 

119 

ʂʫʰʥʘʨʸʚ ɺ.ɸ. 

ʉɸʄʆɿɸʊɸʏʀɺɸʅʀɽ ʐʃʀʌʆɺɸʃʔʅʓʍ 

ʂʈʋɻʆɺ ʇʈʀ ʆɹʈɸɹʆʊʂɽ ʀɿʅʆʉʆʉʊʆʁʂʀʍ 

ʇʆʂʈʓʊʀʁ 

126 

ʇʘʚʣʦʚ ʄ.ɸ. 

ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʆɿʄʆɾʅʆʉʊɽʁ ʈɸɿʃʀʏ-

ʅʓʍ ʄɽʊʆɼʆɺ ʆɹʈɸɹʆʊʂʀ ʄʀʂʈʆʇʆʈʀʉ-

ʊʓʍ ʇʆʂʈʓʊʀʁ ɺʆʉʉʊɸʅʆɺʃɽʅʅʓʍ ɺɸ-

ʃʆɺ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʆʁ ʊɽʍʅʀʂʀ 

133 

ʉɽʂʎʀʗ 3. ʊʈɸʅʉʇʆʈʊʅʆ-ʊɽʍʅʆʃʆɻʀʏɽʉʂʀɽ  

ʂʆʄʇʃɽʂʉʓ ʀ ʕʂʆʃʆɻʀʗ 

ɹʘʩʤʘʥʦʚ ʀ.ɺ. 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔ-

ʅʓʍ ʀ ʈɸʉʏɽʊʅʓʍ ʄɽʊʆɼʆɺ ʆʎɽʅʂʀ ʅɸ-

ʇʈʗɾɽʅʅʆ-ɼɽʌʆʈʄʀʈʆɺɸʅʅʆɻʆ ʉʆʉʊʆʗ-

ʅʀʗ ɻʈʋʅʊɸ ɺ ʂʆʅʊɸʂʊʅʓʍ ɿɸɼɸʏɸʍ 

çʐʀʅɸ-ɻʈʋʅʊè 

138 

ʏʝʨʥʝʮʢʘʷ ʄ.ʂ. 

ʆʈɻɸʅʀɿɸʎʀʗ ʆʉʊɸʅʆɺʆʏʅʆɻʆ ʇʋʅʂʊɸ 

ʇɸʉʉɸɾʀʈʉʂʆʁ ʊʈɸʅʉʇʆʈʊʅʆʁ ʉɽʊʀ ɻ. 

ʈʋɹʎʆɺʉʂɸ, ɸɼɸʇʊʀʈʆɺɸʅʅʆɻʆ ɼʃʗ ʃʖ-

ɼɽʁ ʉ ʆɻʈɸʅʀʏɽʅʅʓʄʀ ɺʆɿʄʆɾʅʆʉʊʗʄʀ 

ɿɼʆʈʆɺʔʗ 

143 
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ʏʝʨʥʝʮʢʘʷ ʄ.ʂ. 

ʂ ɺʆʇʈʆʉʋ ɺʓɹʆʈɸ ʕʌʌɽʂʊʀɺʅʆɻʆ ʇʈʆ-

ʎɽʉʉɸ ʍʀʄʀʂʆ-ʊɽʈʄʀʏɽʉʂʆʁ ʆɹʈɸɹʆʊʂʀ 

ʇʈʀ ʋʇʈʆʏʅɽʅʀʀ ʇʆɺɽʈʍʅʆʉʊɽʁ ʈɸɹʆ-

ʏʀʍ ʆʈɻɸʅʆɺ ʇʆʏɺʆʆɹʈɸɹɸʊʓɺɸʖʑʀʍ 

ʄɸʐʀʅ 

149 

ʉɽʂʎʀʗ 4. ʉʊʈʆʀʊɽʃʔʉʊɺʆ ʀ ʄɽʍɸʅʀʂɸ 

ɹʝʨʝʞʥʷʢ ʖ.ɸ. 
ʆ ʈɸɹʆʊɽ ɹʀʉʊɸʃʔʅʓʍ ɹɸʃʆʏʅʓʍ ʂʆʅʉʊ-

ʈʋʂʎʀʁ 
156 

ɺʣʘʜʠʤʠʨʦʚ ʅ.ʖ. 

ʆʇʈɽɼɽʃɽʅʀɽ ɺɽʊʈʆɺʆʁ ʅɸɻʈʋɿʂʀ ʅɸ 

ɿɼɸʅʀɽ ʉʃʆɾʅʆʁ ʂʆʅʌʀɻʋʈɸʎʀʀ ʉ ʇʈʀ-

ʄɽʅɽʅʀɽʄ BIM-ʊɽʍʅʆʃʆɻʀʁ 

161 

ʀʚʘʥʦʚ ʀ.ɸ., 

ʂʦʣʴʯʠʭʠʥ ʂ.ʈ. 

ʀʅʅʆɺɸʎʀʆʆʅʅʓɽ ʊɽʇʃʆʀɿʆʃʗʎʀʆʅʅʓɽ 

ʄɸʊɽʈʀɸʃʓ, ʇʈʀʄɽʅʗɽʄʓɽ ɺ ɻʈɸɾɼɸʅ-

ʉʂʆʄ ʉʊʈʆʀʊɽʃʔʉʊɺɽ 

163 

ʂʠʩʣʠʮʳʥʘ ɸ.ɺ., 

ʉʘʥʴʢʦ ɸ.ɸ. 
ʎʀʂʃʆʀɼɸʃʔʅʆɽ ɿɸʎɽʇʃɽʅʀɽ 166 

ʂʫʧʨʠʷʥʦʚʘ ʀ.ʅ. 
ʇʈʀʄɽʅɽʅʀɽ ʂʆʄʇʆɿʀʊʅʆʁ ɸʈʄɸʊʋʈʓ ɺ 

ʉʊʈʆʀʊɽʃʔʉʊɺɽ 
169 

ʃʝʜʝʥʝʚ ɸ.ʂ. 

ɸʅɸʃʀɿ ʈɸɹʆʊʓ ʅɽʉʋʑʀʍ ʂʆʅʉʊʈʋʂʎʀʁ 

ɿɼɸʅʀʗ ʉɺʗʊʆ-ʊʈʆʀʎʂʆɻʆ ʂɸʌɽɼʈɸʃʔ-

ʅʆɻʆ ʉʆɹʆʈɸ ɺ ɻʆʈʆɼɽ ʈʋɹʎʆɺʉʂɽ ʅɸ 

ɺʆɿɼɽʁʉʊɺʀʗ, ʉʆɿɼɸɺɸɽʄʓɽ ɾɽʃɽɿʅʆ-

ɼʆʈʆɾʅʓʄ ʊʈɸʅʉʇʆʈʊʆʄ, ʉ ʇʈʀʄɽʅɽʅʀ-

ɽʄ ʊɽʍʅʆʃʆɻʀʁ ʀʅʌʆʈʄɸʎʀʆʅʅʆɻʆ ʄʆ-

ɼɽʃʀʈʆɺɸʅʀʗ 

175 

ʅʝʨʝʪʠʥ ʇ.ʉ.,  

ʇʠʱʫʣʠʥʘ ʊ.ɸ. 
ʈʆɹʆʊʓ ɺ ʄɽɼʀʎʀʅɽ 177 

ʉʦʨʦʢʠʥ ʅ.ɺ.,  

ɿʦʥʥʝʥʙʝʨʛ ʖ.ɽ. 

ʆɹ ʋʇʆʈʗɼʆʏʀɺɸʅʀʀ ɿʅɸʏɽʅʀʁ ɻʃɸɺʅʓʍ 

ʅɸʇʈʗɾɽʅʀʁ ɺ ʆʇʊʀʄɸʃʔʅʓʍ ʂʆʅʉʊ-

ʈʋʂʎʀʗʍ ɼʆʈʆɾʅʓʍ ʆɼɽɾɼ 

180 

ʋʩʢʦʚ ɸ.ɸ. 
ʄʅʆɻʆʕʊɸɾʅʆɽ ɼɽʈɽɺʗʅʅʆɽ ʉʊʈʆʀʊɽʃʔ-

ʉʊɺʆ: ʇɽʈʉʇɽʂʊʀɺʓ, ʇʈʆɹʃɽʄʓ ʀ ɿɸɼɸʏʀ 
185 

ʉɽʂʎʀʗ 5. ʕʃɽʂʊʈʆʕʅɽʈɻɽʊʀʂɸ, ʕʃɽʂʊʈʆʊɽʍʅʀʂɸ  

ʀ ʕʃɽʂʊʈʆʊɽʍʅʆʃʆɻʀʀ 

ɺʠʰʥʷʢʦʚ ɺ.ɺ., 

ɹʦʥʜʘʨʝʚ ɺ.ɸ. 

ɺʆɼʆʈʆʉʃʀ ʂɸʂ ʇɽʈʉʇɽʂʊʀɺʅʆɽ ʉʓʈʔɽ 

ɼʃʗ ɹʀʆʊʆʇʃʀɺɸ 
193 

ɼʫʥʘʝʚʘ ɺ.ʅ. 
ʉʀʉʊɽʄʓ ʕʅɽʈɻʆʉɹɽʈɽɾɽʅʀʗ ɺ ʕʃɽʂʊʈʆ-

ʊɽʍʅʀʂɽ 
196 

ʂʘʯʢʘʣʜʘ ɸ.ɸ., 

ʏʠʨʢʦʚ ɼ.ʉ.,  

ʊʘʪʘʨʥʠʢʦʚʘ ɸ.ʅ. 

ʕʅɽʈɻʆʉɹɽʈɽɻɸʖʑʀɽ ʊɽʍʅʆʃʆɻʀʀ ɺ 

ʇʈʆʄʓʐʃɽʅʅʆʉʊʀ 
199 

ʂʨʘʫʩ ʇ.ɼ.,  

ɿʚʝʨʝʚʘ ɸ.ɸ.,  

ɹʘʣʘʰʦʚ ʆ.ʇ. 

ʋʉʊʈʆʁʉʊɺʆ ʀ ɸʂʊʋɸʃʔʅʆʉʊʔ ʇʈʀʄɽʅɽ-

ʅʀʗ ɺʆʃʅʆɺʓʍ ʕʃɽʂʊʈʆʉʊɸʅʎʀʁ 
205 
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ʃʦʙʘʯ ɼ.ɺ.,  

ʈʦʩʣʘʚʮʝʚ ʄ.ɸ., 

ʏʝʨʥʦʙʘʡ ɸ.ɹ. 

ʇʈʀʄɽʅɽʅʀɽ ɸɺʊʆʅʆʄʅʓʍ ʕʅɽʈɻʆʆɹʒ-

ɽʂʊʆɺ ɼʃʗ ʈɽʐɽʅʀʗ ʉʆɺʈɽʄɽʅʅʓʍ 

ʕʅɽʈɻʆʕʂʆʅʆʄʀʏɽʉʂʀʍ ɿɸɼɸʏ 

208 

ʄʘʪץʫʨʙʘʥʦʚ ʊ.ɸ.,  

ɸʣʣʘʷʨʦʚ ʄ.ʈ. 

ʀɿʄɽʈɽʅʀɽ ʇʈʆʀɿɺʆɼʀʊɽʃʔʅʆʉʊʀ ʌʆʊʆ-

ʕʃɽʂʊʈʀʏɽʉʂʆɻʆ ʄʆɼʋʃʗ 
211 

ʄʘʱʝʥʢʦ ɸ.ʀ., 

ʇʘʥʪʝʣʝʝʚʘ ʆ.ʅ. 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʎʀʌʈʆɺʓʍ ʇʆɼʉʊɸʅ-

ʎʀʁ ɺ ʉʀʉʊɽʄɽ ʕʃɽʂʊʈʆʉʅɸɹɾɽʅʀʗ 
216 

ʄʠʭʝʡʢʠʥɼ.ʉ., 

ɸʢʫʣʠʥʠʥʅ.ʄ., 

ʂʦʚʰʫʨʘʇ.ʖ., 

ɸʢʫʣʠʥʠʥʘɸ.ʄ. 

ʇɽʈʉʇɽʂʊʀɺʓ ʕʃɽʂʊʈʆʅʀʂʀ 219 

ʇʦʨʫʙʘʡ ʆ.ɺ.,  

ʍʘʩʘʥʦʚʘ ʄ.ʋ. 

ʇʈʀʄɽʅɽʅʀɽ ʉʀʉʊɽʄ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ 

ʀʅʊɽʃʃɽʂʊɸ ɺ ʕʃɽʂʊʈʆʕʅɽʈɻɽʊʀʂɽ 
220 

ʉʘʤʦʡʣʦʚ ɼ.ɼ. 

ɺʆɿʆɹʅʆɺʃʗɽʄɸʗ ʕʅɽʈɻɽʊʀʂɸ ɺ ʈʆʉʉʀʀ 

ʂɸʂ ʌɸʂʊʆʈ ʀʅʅʆɺɸʎʀʆʅʅʆɻʆ ʈɸɿɺʀʊʀʗ 

ʕʂʆʅʆʄʀʂʀ 

223 

ʉʝʤʝʥʦʚ ʂ.ɸ. 

ʈɸɿɺʀʊʀɽ ɸʃʔʊɽʈʅɸʊʀɺʅʆʁ ʕʅɽʈɻɽʊʀʂʀ 

ɺ ʋʉʃʆɺʀʗʍ ʊɽʍʅʆʇɸʈʂɸ ɺ ʇɽɼɸɻʆɻʀʏɽ-

ʉʂʆʄ  ɺʋɿɽ 

226 

ʉʦʢʦʣʦʚ ʂ.ɸ.,  

ʍʦʜʫʩʦʚ ʈ.ɸ.,  

ʅʦʚʦʞʠʣʦʚ ɼ.ɸ. 

ɸʅɸʃʀɿ ʊɽʍʅʀʏɽʉʂʀʍ ʇɸʈɸʄɽʊʈʆɺ ʉʆ-

ɺʈɽʄɽʅʅʆɻʆ ɺɽʊʈʆʕʅɽʈɻɽʊʀʏɽʉʂʆɻʆ 

ʆɹʆʈʋɼʆɺɸʅʀʗ 

230 

ʊʦʣʤʘʯʝʚ ɺ.ɸ.  

ʊʘʪʘʨʥʠʢʦʚʘ ɸ.ʅ 

ʉʆɺʈɽʄɽʅʅʓɽ ʕʃɽʂʊʈʆʊɽʍʅʆʃʆɻʀʀ. 

ɺʆɿʄʆɾʅʆʉʊʀ ʕʂʉʇʃʋɸʊɸʎʀʀ ʕʃɽʂ-

ʊʈʆʄʆɹʀʃɽʁ  ʅɸ ɼɸʃʔʅʀɽ  ʈɸʉʉʊʆʗʅʀʗ 

235 

ʊʦʣʤʘʯʝʚ ɺ.ɸ.,  

ʇʦʧʦʚ ʉ.ɸ.,  

ʆʩʘʜʯʘʷ ʅ.ɺ.,  

ɻʦʚʦʨʫʭʘ ʀ.ʖ. 

ʉʆɺʈɽʄɽʅʅʓɽ ʕʃɽʂʊʈʀʏɽʉʂʀɽ ʊɽʍʅʆʃʆ-

ɻʀʀ. ʇʆɺʓʐɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʉʆʃ-

ʅɽʏʅʆʁ ʕʃɽʂʊʈʆʉʊɸʅʎʀʀ ʇʋʊɪʄ ɸɺʊʆ-

ʄɸʊʀɿɸʎʀʀ 

238 

ʋʩʪʠʥʦʚ ɼ.ɸ. 

ʀʅʅʆɺɸʎʀʀ ɺ ʉʊʈʆʀʊɽʃʔʉʊɺɽ, ʅʆɺʓɽ 

ʌʆʈʄʓ ɸʈʍʀʊɽʂʊʋʈʓ ʉʊʈʆʀʊɽʃʔʉʊɺɸ. 

ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅʓɽ ɼʆʄɸ 

242 

ʐʠʰʠʥ ɸ.ɸ.,  

ɹʝʣʳʭ ɽ.ɸ.,  

ʈʦʛʦʞʠʥ ʀ.ʖ.,   

ʅʦʚʦʞʠʣʦʚ ɼ.ɸ., 

ʇʣʝʭʘʥʦʚ ɻ.ɺ. 

ʀʅɼʋʉʊʈʀʗ 4.0: ʅʆɺʓɽ ʊɽʍʅʆʃʆɻʀʀ ɼʃʗ 

ʕʃɽʂʊʈʆʉɽʊɽɺʆʁ ʂʆʄʇɸʅʀʀ 
246 

ʐʠʰʠʥ ɸ.ɸ.,  

ɹʝʣʳʭ ɽ.ɸ.,  

ʈʦʛʦʞʠʥ ʀ.ʖ., 

ʐʠʧʫʣʷ ʊ.ɺ. 

ʋʄʅʓɽ ʉɽʊʀ ʕʃɽʂʊʈʆʉʅɸɹɾɽʅʀʗ 252 
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ʐʠʰʠʥ ɸ.ɸ.,  

ɹʝʣʳʭ ɽ.ɸ.,  

ʈʦʛʦʞʠʥ ʀ.ʖ.,  

ʐʠʧʫʣʷ ʊ.ɺ.,  

ʄʘʮʘʥʢʝ ʀ.ɸ. 

ʀʅɼʋʂʎʀʆʅʅɸʗ ʃɸʄʇɸ ʂɸʂ ɸʃʔʊɽʈʅɸ-

ʊʀɺɸ ʉɺɽʊʆɼʀʆɼʅʆʁ 
260 

ʉɽʂʎʀʗ 6. ʕʂʆʅʆʄʀʂɸ ʀ ʋʇʈɸɺʃɽʅʀɽ 

ɺʦʣʴʥʳʭ ɸ.ɸ. ʊɸʈʀʌʓ ɾʂʍ ʀ ʌɸʂʊʆʈʓ ʀʍ ʈʆʉʊɸ 265 

ɿʘʭʘʨʦʚʘ ʆ.ʈ. 
ɺʃʀʗʅʀɽ ʎʀʌʈʆɺʀɿɸʎʀʀ ʅɸ ʉʆʎʀɸʃʔ-

ʅʆ-ʕʂʆʅʆʄʀʏɽʉʂʆɽ ʈɸɿɺʀʊʀɽ ʈʌ 
269 

ʂʘʨʝʣʠʥʘ ɺ.ɸ., 

ʐʥʘʡʜʳʨ ɼ.ɺ. 

ʀʉʊʆʈʀʗ ɺʆɿʅʀʂʅʆɺɽʅʀʗ ɹʋʍɻɸʃʊɽʈ-

ʉʂʆɻʆ ɹɸʃɸʅʉɸ 
273 

ʂʘʨʧʝʥʢʦ ʆ.ɸ.,  

ʃʝʚʯʝʥʢʦ ʃ.ɺ. 

ʀʅʉʊʀʊʋʎʀʆʅɸʃʔʅʓɽ ʋʉʃʆɺʀʗ ʀ ʌɸʂ-

ʊʆʈʓ ʈɸɿɺʀʊʀʗ ʀʅʅʆɺɸʎʀʆʅʅʆɻʆ ʂɸ-

ʇʀʊɸʃɸ ɺ ʉʆɺʈɽʄɽʅʅʆʁ ʆɹʑɽʉʊɺɽʅ-

ʅʆ-ʕʂʆʅʆʄʀʏɽʉʂʆʁ ʉʀʉʊɽʄɽ 

278 

ʂʠʡʯʝʥʢʦ ʈ.ɸ. 

ʆʇʀʉɸʅʀɽ ʉʆʎʀɸʃʔʅʆɻʆ ʇʈʆɽʂʊɸ ʇʆ 

ʇʆɺʓʐɽʅʀʖ ʋʈʆɺʅʗ ʅɸʃʆɻʆɺʆʁ ɻʈɸ-

ʄʆʊʅʆʉʊʀ ʄʆʃʆɼɽɾʀ 

288 

ʂʣʷʡʥ ʅ.ʅ. 
ɹʋʍɻɸʃʊɽʈʉʂʀʁ ʋʏɽʊ ʇʈʆʀɿɺʆɼʉʊɺɸ 

ʇʈʆɼʋʂʎʀʀ 
293 

ʄʘʨʪʳʥʝʥʢʦ ʅ.ʆ. 

ɸʅɸʃʀɿ ʌʀʅɸʅʉʆɺʓʍ ʇʆʂɸɿɸʊɽʃɽʁ 

ʎʀʌʈʆɺʆʁ ʕʂʆʅʆʄʀʂʀ ʇʈɽɼʇʈʀʗʊʀʁ 

ʕʃɽʂʊʈʆʅʅʆʁ ʂʆʄʄɽʈʎʀʀ 

294 

 ʄʠʬʪʘʭʦʚʘ ɸ.ɼ. 
ʌʀʅɸʅʉʆɺʆɽ ʇʃɸʅʀʈʆɺɸʅʀɽ ɺ ʉʀʉʊɽ-

ʄɽ ʉʊʈɸʊɽɻʀʏɽʉʂʆɻʆ ʄɽʅɽɼɾʄɽʅʊɸ 
304 

ʄʦʨʛʫʥ ɸ.ʅ. 

ʆʉʅʆɺʅʓɽ ʎɽʃʀ ʀ ʀʅʉʊʈʋʄɽʅʊʓ ʇʆ 

ʈɸɿʈɸɹʆʊʂɽ ɼʆʃɻʆʉʈʆʏʅʆʁ ʀ ʂʈɸʊʂʆ-

ʉʈʆʏʅʆʁ ʌʀʅɸʅʉʆɺʆʁ ʇʆʃʀʊʀʂʀ ɺ 

ʈʆʉʉʀʀ 

309 

ʆʛʦʨʦʜʥʠʢʦʚ ɼ.ɸ. 
ʇʈʆɹʃɽʄʓ ɸɺɸʈʀʁʅʆɻʆ ɾʀʃʔʗ ɺ ɸʃ-

ʊɸʁʉʂʆʄ ʂʈɸɽ 
313 

ʈʫʜʝʥʢʦ ɼ.ɼ. 

ʆ ʅɽʂʆʊʆʈʓʍ ʇʆʂɸɿɸʊɽʃʗʍ ʌʀʅɸʅʉʆ-

ɺʆɻʆ ɹʃɸɻʆʉʆʉʊʆʗʅʀʗ ʅɸʉɽʃɽʅʀʗ 

ʉʊʈɸʅ ɹʓɺʐɽɻʆ ʉʉʉʈ 

318 

ʊʠʤʠʨʦʚ ʈ.ʍ. 
ʈɽʉʊʈʋʂʊʋʈʀɿɸʎʀʗ  ʀ ɹɸʅʂʈʆʊʉʊɺʆ 

ʇʈɽɼʇʈʀʗʊʀʁ ɺ ʂʈʀɿʀʉʅʆʁ ʉʀʊʋɸʎʀʀ  
321 

ʐʘʨʠʬʦʚ ʄ.ʈ. 

ʆʎɽʅʂɸ ɹʖɼɾɽʊʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

ʈɽɻʀʆʅʆɺ ʉʀɹʀʈʉʂʆɻʆ ʌɽɼɽʈɸʃʔʅʆɻʆ 

ʆʂʈʋɻɸ 

327 

ʉɽʂʎʀʗ 7. ʆɹʈɸɿʆɺɸʅʀɽ ʀ ʀʅʅʆɺɸʎʀʆʅʅʓɽ  

ʆɹʈɸɿʆɺɸʊɽʃʔʅʓɽ ʊɽʍʅʆʃʆɻʀʀ 

ɸʬʘʥʘʩʴʝʚʘ ɽ.ʉ.,  

ɹʝʣʦʟʝʨʮʝʚʘ ʄ.ʀ., 

ʈʘʜʯʝʥʢʦʚʘ ʂ.ʀ. 

ʉʄɽʐɸʅʅʆɽ ʆɹʋʏɽʅʀɽ ɺ ʆɹʈɸɿʆɺɸʅʀʀ 333 

https://teacher.altstu.ru/group/student/620000095044/portfolio/Portfolio_Karelina.pdf
https://teacher.altstu.ru/group/student/620000095530/portfolio/Portfolio_Shnajdyr.pdf
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ɹʦʨʦʥʦʚʘ ʉ.ɺ. 

ʉʘʭʥʦʚʘ ɼ.ɺ. 

ɼʀʉʊɸʅʎʀʆʅʅʆɽ ʆɹʋʏɽʅʀɽ ʂɸʂ ɼʆ-

ʇʆʃʅʗʖʑɸʗ ʆɹʈɸɿʆɺɸʊɽʃʔʅɸʗ ʈɽ-

ɸʃʔʅʆʉʊʔ 

338 

ɻʠʙʢʠʡ ʇ.ɺ. 
ʈʆʃʔ ʇʆʃʋʉʋʌʌʀʂʉʆɺ ԅ (LE) ʀ  (GUď) 

ɺ ʉʆɿɼɸʅʀʀ ʕʌʌɽʂʊɸ ɺʈɽʄɽʅʅʓʍ ʆʊ-

ʅʆʐɽʅʀʁ ɺ ʂʀʊɸʁʉʂʆʄ ʗɿʓʂɽ 

343 

ɻʫʤʘʨʦʚ ʅ.ʉ.,  

ʂʦʨʥʠʝʥʢʦ ɸ.ɽ.,  

ʉʠʥʠʮʳʥ ʗ.ʉ. 

ɸʅɻʃʀʎʀɿʄʓ ɺ ʈʋʉʉʂʆʁ ʈɽʏʀ 347 

ɼʝʤʠʜʦʚʘ ɸ.ʉ. 
ɸʂʊʋɸʃʔʅʓɽ ʇʈʆɹʃɽʄʓ ɸɼɸʇʊʀɺʅʆʁ 

ʌʀɿʀʏɽʉʂʆʁ ʂʋʃʔʊʋʈʓ 
352 

ɾʘʨʠʥʦʚ ɸ.ɺ. 
ʀʅʂʃʖɿʀɺʅɸʗ ʆɹʈɸɿʆɺɸʊɽʃʔʅɸʗ ʉʈɽ-

ɼɸ ɺ ɼʆʇʆʃʅʀʊɽʃʔʅʆʄ ʆɹʈɸɿʆɺɸʅʀʀ 
356 

ʂʘʧʫʩʪʠʥ ɸ.ɸ.,  

ʃʠʛʦʪʠʥʘ ɸ.ʂ. 

ɼʀʉʊɸʅʎʀʆʅʅʓɽ ʆɹʈɸɿʆɺɸʊɽʃʔʅʓɽ 

ʊɽʍʅʆʃʆɻʀʀ ʂɸʂ ʌʆʈʄɸ ʆɹʋʏɽʅʀʗ ɼʃʗ 

ʋɼʆɺʃɽʊɺʆʈɽʅʀʗ ʀʅɼʀɺʀɼʋɸʃʔʅʓʍ 

ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ ʇʆʊʈɽɹʅʆʉʊɽʁ 

ʉʊʋɼɽʅʊʆɺ 

360 

ʂʥʳʰʦʚ ʀ.ʖ.,  

ʉʠʜʦʨʦʚ ʀ.ɸ. 

ʇʈʆʌʀʃɸʂʊʀʂɸ ɼɽɺʀɸʅʊʅʆɻʆ ʇʆɺɽ-

ɼɽʅʀʗ ʇʆɼʈʆʉʊʂʆɺ ʉʈɽɼʉʊɺɸʄʀ ʌʀ-

ɿʀʏɽʉʂʆʁ ʂʋʃʔʊʋʈʓ 

364 

ʂʦʣʤʘʛʦʨʦʚ ɼ.ɽ. 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɻɸɿɽʊʅʆʁ ʃɽʂʉʀʂʀ 

ʇʈʀ ʆɹʋʏɽʅʀʀ ʉʊʋɼɽʅʊʆɺ ʀʅʆʉʊʈɸʅ-

ʅʆʄʋ ʗɿʓʂʋ ɺ ʊɽʍʅʀʏɽʉʂʆʄ ɺʋɿɽ 

368 

ʂʫʮ ɸ.ɺ. 

ʇʈʆɺɽɼɽʅʀɽ ɼɽʄʆʅʉʊʈɸʎʀʆʅʅʆɻʆ ʕʂ-

ɿɸʄɽʅɸ ɺ ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ ʆʈɻɸʅʀ-

ɿɸʎʀʗʍ ʉʇʆ 

372 

ʆʙʦʨʦʪʦʚʘ ɺ.ʀ. 
ʇʈʆɹʃɽʄʅʆʉʊʔ ʀ ʇʈʆɽʂʊʅʆʉʊʔ ɺ ʂʆʅ-

ʊɽʂʉʊɽ ʀʅʆʗɿʓʏʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 
374 

ʇʦʨʝʯʥʘʷ ɸ.ʉ. 

ʀɿʋʏɽʅʀɽ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɻʆ ɸʅɻ-

ʃʀʁʉʂʆɻʆ ʗɿʓʂɸ ʇʈʀ ʇʆɼɻʆʊʆɺʂɽ ɹɸ-

ʂɸʃɸɺʈʆɺ-ʕʂʆʅʆʄʀʉʊʆɺ ɺ ʊɽʍʅʀʏɽ-

ʉʂʆʄ ɺʋɿɽ 

380 

ʌʠʣʘʪʦʚʘ ɽ.ʉ. 

ʄɽʊʆɼʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʆɹʋʏɽ-

ʅʀʗ ʋʏɸʑʀʍʉʗ ʈɽʐɽʅʀʖ ʂɺɸɼʈɸʊʅʓʍ 

ʋʈɸɺʅɽʅʀʁ 

385 

ʉʦʢʦʣʦʚʘ ɽ.ɺ.,  

ʌʠʣʘʪʦʚʘ ɽ.ʉ.,  

ʌʨʦʣʦʚʘ ʅ.ɸ. 

ɼʀʉʊɸʅʎʀʆʅʅʆɽ ʆɹʋʏɽʅʀɽ ʐʂʆʃʔʅʀ-

ʂʆɺ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʇʃɸʊʌʆʈʄʓ 

ʉʌɽʈʋʄ 

390 

ʉɽʂʎʀʗ 8. ɻʋʄɸʅʀʊɸʈʅʓɽ, ʉʆʎʀɸʃʔʅʆ-ʌʀʃʆʉʆʌʉʂʀɽ,  

ʀʉʊʆʈʀʏɽʉʂʀɽ ʀ ʇʆʃʀʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ɸʪʘʙʝʢʷʥ ɻ.ɺ. 
ʊʈɸʅʉʌʆʈʄɸʎʀʗ ɻɽʈʆʅʊʆʂʈɸʊʀʀ ɺ 

ʉʆɺʈɽʄɽʅʅʆʄ ʄʀʈɽ 
396 
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ɹʝʟʛʘʯʝʚʘ ɽ.ʈ. 

ɺɿɸʀʄʆʉɺʗɿʔ ʋʈʆɺʅʗ ʀʅʌʆʈʄʀʈʆ-

ɺɸʅʅʆʉʊʀ ʆ ɺʀʏ-ʀʅʌɽʂʎʀʀ ʀ ʆʊʅʆ-

ʐɽʅʀʗ ʂ ɺʀʏ-ʀʅʌʀʎʀʈʆɺɸʅʅʓʄ (ʅɸ 

ʄɸʊɽʈʀɸʃɸʍ ʀʈʂʋʊʉʂʆʁ ʆɹʃɸʉʊʀ) 

401 

ɹʝʣʷʝʚʘ ʂ.ɸ. 
ʇʉʀʍʆʃʆɻʀʏɽʉʂʆɽ ɺʆɿɼɽʁʉʊɺʀɽ ʅɸ 

ɾɽʈʊɺ ʀɿʅɸʉʀʃʆɺɸʅʀʗ 
406 

ɻʫʙʘʥʦʚʘ ʊ.ʀ. 

ʆɹʈɸɿʓ ʅʀɿʐʀʍ ʄʀʌʀʏɽʉʂʀʍ ʉʋ-

ʑɽʉʊɺ ɺ ʉʃɸɺʗʅʉʂʆʁ ʀ ʂʀʊɸʁʉʂʆʁ 

ʂʋʃʔʊʋʈɸʍ 

410 

ɿʦʣʦʝʚʘ ɿ.ʊ. 

ʉʆʎʀɸʃʔʅʆ-ʇʈɸɺʆɺɸʗ ʆɹʋʉʃʆɺʃɽʅ-

ʅʆʉʊʔ ʂʈʀʄʀʅɸʃʀɿɸʎʀʀ ʇʋɹʃʀʏʅʆɻʆ 

ʈɸʉʇʈʆʉʊʈɸʅɽʅʀʗ ɿɸɺɽɼʆʄʆ ʃʆɾʅʆʁ 

ʀʅʌʆʈʄɸʎʀʀ 

415 

ʂʘʜʳʨʦʚʘ ʖ.ʆ. 

ɸʅʊʀʂʈʀɿʀʉʅʆɽ DIGITAL-

ʇʈʆɼɺʀɾɽʅʀɽ: ʏɽʄ ɿɸʄɽʅʀʊʔ ɿɸɹʃʆ-

ʂʀʈʆɺɸʅʅʓɽ ʂɸʅɸʃʓ? 

419 

ʂʦʥʘʰ ʆ.ɺ.,  

ɼʚʦʨʘʢ ɺ.ʅ. 

 

ʉɸʄʆʕʌʌɽʂʊʀɺʅʆʉʊʔ ʀ ʌɸʂʊʆʈʓ ɽɽ 

ʌʆʈʄʀʈʆɺɸʅʀʗ ɺ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆʁ 

ɼɽʗʊɽʃʔʅʆʉʊʀ 

422 

ʃʫʯʰʝʚʘ ʃ.ʄ., 

ʐʠʤʘʥʩʢʠʡ ʂ.ɼ. 

ʉʄʓʉʃʆɾʀɿʅɽʅʅʓɽ ʆʈʀɽʅʊɸʎʀʀ ʂʋʈ-

ʉɸʅʊʆɺ ʂɸʂ ʌɸʂʊʆʈ ʄʆʈɸʃʔʅʆ-

ʇʉʀʍʆʃʆɻʀʏɽʉʂʆɻʆ ʂʃʀʄɸʊɸ ɺ ʇʆɼ-

ʈɸɿɼɽʃɽʅʀʀ 

427 

ʄʫʭʘʤʝʪʛʘʣʝʝʚʘ ɸ.ʈ. 
ʎʀʌʈʆɺʀɿɸʎʀʗ ɺ ʉʌɽʈɽ ʇʈɽɼʇʈʀʅʀ-

ʄɸʊɽʃʔʉʊɺɸ 
432 

ʇʘʚʣʦʚ ʄ.ɸ.,  

ʂʣʷʡʥ ʅ.ʅ.,  

ʇʦʣʫʭʠʥ ʄ.ɸ.,  

ʈʳʥʜʠʥʘ ɺ.ɼ. 

ʈɽʃʀɻʀʆɿʅʆʉʊʔ ʉɽɻʆɼʅʗ: ʄʆɼɸ, ʇʆ-

ʊʈɽɹʅʆʉʊʔ, ʅɽʆɹʍʆɼʀʄʆʉʊʔ? (ʄʅɽʅʀɽ 

ʉʊʋɼɽʅʊɸ) 

436 

ʉʠʜʦʨʢʝʚʠʯ ɸ.ɺ. 
ʌʀɿʀʏɽʉʂɸʗ ʂʋʃʔʊʋʈɸ ʀ ɽɽ ɺʃʀʗʅʀɽ 

ʅɸ ʈɽʐɽʅʀɽ ʉʆʎʀɸʃʔʅʓʍ ʇʈʆɹʃɽʄ 
439 

ʉʦʢʦʣʦʚ ʂ.ɸ. 

ʉʀʄɺʆʃʀʂɸ ɸʈʍʀʊɽʂʊʋʈʅʓʍ ʌʆʈʄ ʀ 

ɾʀɺʆʇʀʉʀ ʇʈɸɺʆʉʃɸɺʅʆɻʆ ʍʈɸʄɸ (ʅɸ 

ʇʈʀʄɽʈɽ ʄʀʍɸʁʃʆ-ɸʈʍɸʅɻɽʃʔʉʂʆɻʆ 

ʉʆɹʆʈɸ ɻ. ʈʋɹʎʆɺʉʂɸ) 

444 

ʍʘʥʘʥʦʚʘ ɼ.ɸ. 
ʀʉʂʋʉʉʊɺɽʅʅʓʁ ʀʅʊɽʃʃɽʂʊ ɺ ʇʈɸɺʆ-

ʆʍʈɸʅʀʊɽʃʔʅʆʁ  ɼɽʗʊɽʃʔʅʆʉʊʀ 
450 

ʐʠʧʫʣʷ ʊ.ɺ., 

ʏʝʨʥʦʙʘʡ ɸ.ɹ. 
ʕʂʉʊʈɽʄʀɿʄ ɺ ʄʆʃʆɼɽɾʅʆʁ ʉʈɽɼɽ 454 

ʉɽʂʎʀʗ 9. ʇɽʈɺʓɽ ʐɸɻʀ ɺ ʅɸʋʂɽ 

ɹʘʙʝʥʯʫʢ ɺ.ɸ. 
3D ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʀʅʊɽʈʔɽʈɸ ʂɺɸʈ-

ʊʀʈʓ 
462 
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ɹʘʯʫʨʠʥ ɸ.ʄ.,  

ɹʫʜʥʠʢʦʚ ɽ.ɸ.,  

ɻʘʨʘʜʞʘ ʄ.ʇ. 

ʆʇʊʀʄʀɿɸʎʀʗ  ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʍ 

ʇʈʆʎɽʉʉʆɺ  ʇʈɽɼʇʈʀʗʊʀʗ  çɿɸʇʏɸʉʊʔ 

ʉɽʈɺʀʉè 

473 

ɺʦʜʥʝʚʩʢʘʷ ɽ.ɸ. 
ʅɸʏɽʈʊɸʊɽʃʔʅɸʗ  ɻɽʆʄɽʊʈʀʗ:  ʈɸɿʈɸ-

ɹʆʊʂɸ ʄɽʊʆɼʀʏɽʉʂʀʍ ʇʆʉʆɹʀʁ 
478 

ɺʦʨʦʪʢʦʚʘ ʖ.ɸ. 
ʂʈʀʄʀʅʆʃʆɻʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀ-

ʂɸ ʂʈɸɾʀ 
481 

ʂʨʘʧʠʚʢʠʥʘ ɸ.ʉ. 

ʆʉʆɹɽʅʅʆʉʊʀ ʇʉʀʍʆʃʆɻʀʀ ʏɽʃʆɺɽʂɸ, 

ʇʈɽɼʉʊɸɺʃʗʖʑʀɽ ʆʇɸʉʅʆʉʊʔ ɺ ɼʆ-

ʈʆɾʅʆ - ʊʈɸʅʉʇʆʈʊʅʆʁ ʆʊʈɸʉʃʀ 

486 

ʃʝʙʝʜʝʚ ɼ.ɼ., 

ʇʦʛʘʜʘʝʚ ɼ.ɼ.,  

ʇʦʣʪʦʨʘʮʢʘʷ ɺ.ʉ. 

ʀɿʋʏɽʅʀɽ ʍʀʄʀʏɽʉʂʀʍ  ʀ  ʌʀɿʀʏɽ-

ʉʂʀʍ ʇʈʆʎɽʉʉʆɺ ʀɿɻʆʊʆɺʃɽʅʀʗ  ʄʓʃɸ 

ɺ ɼʆʄɸʐʅʀʍ ʋʉʃʆɺʀʗʍ 

490 

ʍʨʫʩʪʘʣʝʚ ɼ.ɻ.,  

ʏʝʨʜʘʥʮʝʚ ʂ.ɺ. 

ʈɸɿʈɸɹʆʊʂɸ ʄɸʉʐʊɸɹʀʈʋɽʄʆʁ ʏɽʊɺɽ-

ʈʆʅʆɻʆʁ ʐɸɻɸʖʑɽʁ ʇʃɸʊʌʆʈʄʓ ʉ 

ʋʅʀɺɽʈʉɸʃʔʅʆʁ ʇʈʆɻʈɸʄʄʅʆʁ ʏɸ-

ʉʊʔʖ 

495 
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ʉɽʂʎʀʗ 1. ʄɸʊɽʄɸʊʀʂɸ ʀ ʀʅʌʆʈʄɸʊʀʂɸ 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ: ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʟʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ  

çʇʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʢʘè  

ɼʫʜʥʠʢ ɽʚʛʝʥʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

 

ʋɼʂ 004.046 
 

ʈɸɿʈɸɹʆʊʂɸ WEB-ʉɸʁʊɸ ɼʃʗ ʆʈɻɸʅʀɿɸʎʀʀ ʇʈʆɽʂʊʅʆʁ 

ɼɽʗʊɽʃʔʅʆʉʊʀ ʅɸ ʋʈʆʂɽ ʄɸʊɽʄɸʊʀʂʀ 
 

ɽ.ʉ. ɸʬʘʥʘʩʴʝʚʘ, ʄ.ʀ. ɹʝʣʦʟʝʨʮʝʚʘ, ʂ.ʀ. ʈʘʜʯʝʥʢʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɽ.ʀ. ʉʚʠʨʠʜʦʚʘ 
ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʦʨʦʥʝʞ 

 

ʉʪʘʪʴʷ ʟʥʘʢʦʤʠʪ ʯʠʪʘʪʝʣʷ ʩ ʧʨʦʝʢʪʥʳʤ ʤʝʪʦʜʦʤ ʢʘʢ ʩʧʦʩʦʙʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʥʘʰʝ ʚʨʝʤʷ ʦʥ ʩʪʘʣ ʦʯʝʥʴ ʧʦʧʫʣʷʨʝʥ, ʧʦʵʪʦʤʫ ʝʤʫ ʫʜʝ-

ʣʷʶʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ. ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʤʦʞʥʦ ʨʘʟʚʠʚʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʦʩʪʴ ʫ ʦʙʫʯʘʶʱʠʭʩʷ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʘ ʧʨʦʝʢʪʘ ʫʯʠʪʝʣʶ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʟʜʘʪʴ 

ʚʝʙ-ʩʘʡʪ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʫʪ ʩʦʙʨʘʥʳ ʤʘʪʝʨʠʘʣʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʯʝʥʠʢʘʤ ʝʱʸ ʨʘʟ ʧʝʨʝ-

ʩʤʦʪʨʝʪʴ ʪʝ ʤʦʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʦʢʘʟʘʣʠʩʴ ʥʝʧʦʥʷʪʥʳʤʠ ʠʣʠ ʟʘʙʳʣʠʩʴ. ʇʦʵʪʦʤʫ, ʧʨʦ-

ʯʠʪʘʚ ʜʘʥʥʫʶ ʩʪʘʪʴʶ, ʚʳ ʫʟʥʘʝʪʝ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʠ ʨʝʩʫʨʩʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢʞʝ ʚʳ ʫʟʥʘʝʪʝ, ʯʪʦ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʚ 

ʩʝʙʝ ʚʝʙ-ʩʘʡʪ ʠ ʢʘʢʠʝ ʧʨʠʣʦʞʝʥʠʷ ʧʦʤʦʛʫʪ ʧʨʠ ʝʛʦ ʩʦʟʜʘʥʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:ʫʯʝʙʥʳʡ ʩʘʡʪ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʤʝʰʘʥʥʳʡ ʬʦʨʤʘʪ 

ʦʙʫʯʝʥʠʷ, ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʨʦʝʢʪ, web-ʩʘʡʪ. 

 

ʄʝʪʦʜ ʧʨʦʝʢʪʦʚ ð ʵʪʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʨʝʰʝʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴ-

ʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʦʡ ʧʨʦʙʣʝʤʳ. 

ʇʨʦʝʢʪ ð ʵʪʦ ʩʠʩʪʝʤʘ ʦʧʨʝʜʝʣʸʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʜʦʢʫʤʝʥʪʦʚ, ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʳʭ ʪʝʢʩʪʦʚ; ʟʘʤʳʩʝʣ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ, ʧʨʝʜʤʝʪʘ, ʩʦʟʜʘ-

ʥʠʷ ʨʘʟʥʦʛʦ ʨʦʜʘ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʨʦʜʫʢʪʘ (ɽ. ʉ. ʇʦʣʘʪ). ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʨʘʙʦʪʫ ʥʘʜ ʢʦʥʢʨʝʪʥʦʡ ʪʝʤʦʡ, ʛʜʝ ʛʣʘʚʥʳʤ ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɺ ʦʩʥʦʚʝ ʣʶʙʦʛʦ ʧʨʦʝʢʪʘ ʣʝʞʠʪ ʧʨʦʙʣʝʤʘ. ʇʨʦʙʣʝʤʘ - ʟʘʜʘʯʘ, ʢʦʪʦʨʘʷ 

ʪʨʝʙʫʝʪ ʨʘʟʨʝʰʝʥʠʷ, ʠʩʩʣʝʜʦʚʘʥʠʷ. ʎʝʣʴʶ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʘʥʦʚʠʪ-

ʩʷ ʧʦʠʩʢ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ, ʘ ʟʘʜʘʯʘ ʧʨʦʝʢʪʘ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʢʘʢ 

ʟʘʜʘʯʘ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʚ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʧʨʦ-

ʝʢʪʦʚ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʦʙʫʯʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʜʦʣʞʝʥ ʩʦʟʜʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʝ ʩʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ. ʎʝʣʴ ʧʝʜʘʛʦʛʘ - ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʦʙʫʯʘʶʱʝ-

ʛʦʩʷ, ʥʘʫʯʠʪʴ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ. 

ʋʯʝʙʥʳʡ ʧʨʦʝʢʪ - ʬʦʨʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ, ʷʚʣʷʶʱʘʷʩʷ ʯʘʩʪʴʶ 

ʢʫʨʩʘ ʠʣʠ ʢʫʨʩʦʚ ʦʙʫʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʠʟʫʯʝʥʠʝ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʤʳ. ʇʨʦʝʢʪʥʘʷ ʨʘʙʦʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: 1) 
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ʧʦʜʛʦʪʦʚʢʫ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤʘ ʠ ʮʝʣʴ ʧʨʦʝʢʪʘ; 2) ʧʣʘʥʠʨʦʚʘʥʠʝ. 

ɿʜʝʩʴ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʩʚʝʜʝʥʠʡ, 

ʜʦʢʫʤʝʥʪʦʚ, ʤʘʪʝʨʠʘʣʘ, ʩʧʦʩʦʙʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʠʩʭʦʜʠʪ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʜʘʯ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ; 3) ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʥ-

ʬʦʨʤʘʮʠʷ ʫʪʦʯʥʷʝʪʩʷ, ʧʨʦʠʩʭʦʜʠʪ ʜʠʩʢʫʩʩʠʷ ʤʝʞʜʫ ʯʣʝʥʘʤʠ ʛʨʫʧʧʳ; 4) ʧʦ-

ʩʪʝʧʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ; 5) ʚʳʚʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʬʦʨʤ-

ʣʝʥʠʝ ʧʨʦʝʢʪʘ; 6)  ʧʨʦʝʢʪ ʠ ʦʮʝʥʠʚʘʥʠʝ ʝʛʦ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʤʦ-

ʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʬʦʨʤʝ ʫʩʪʥʦʛʦ ʦʪʯʸʪʘ ʩ ʥʘʛʣʷʜʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʠʥ-

ʬʦʨʤʘʮʠʠ ʠ ʚ ʚʠʜʝ ʧʠʩʴʤʝʥʥʦʛʦ ʦʪʯʸʪʘ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʪʘʢʞʝ ʚʳʷʩʥʷʶʪʩʷ 

ʧʨʠʯʠʥʳ ʫʩʧʝʰʥʦʛʦ ʠ ʥʝʫʜʘʯʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜ 

ʧʨʦʝʢʪʦʚ ʧʦʟʚʦʣʷʝʪ ʫʯʘʱʠʤʩʷ ʧʨʦʷʚʠʪʴ ʩʝʙʷ ʚ ʩʬʝʨʝ ʦʪʥʦʰʝʥʠʡ ʩ ʦʙʱʝʩʪ-

ʚʦʤ, ʨʘʟʚʠʚʘʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʠ ʬʦʨʤʠʨʫʝʪ ʥʘʚʳʢʠ ʩʦʩʪʘʚʣʝʥʠʷ ʧʣʘʥʘ 

ʨʘʙʦʪʳ, ʦʨʛʘʥʠʟʫʝʪ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʤ ʨʘʩʢʨʳʪʴ ʩʚʦʶ 

ʢʨʝʘʪʠʚʥʦʩʪʴ. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʦʟ-

ʜʘʥʠʝ ʚʝʙ ʩʘʡʪʘ. 

ɺ ʚʝʢ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʣʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʞʠʟʥʴ ʙʝʟ ʀʥʪʝʨ-

ʥʝʪʘ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʳ ʠʤʝʶʪ ʨʘʟʥʦʦʙʨʘʟʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʠ ʥʘʟʥʘʯʝʥʠʝ. ʉʶʜʘ ʚʭʦʜʷʪ ʨʘʟʣʠʯʥʳʝ ʫʯʝʙʥʳʝ ʪʝʢʩʪʦʚʳʝ ʠ ʠʣʣʶʩʪʨʘʪʠʚʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʳ ʪʝʩʪʠʨʦʚʘʥʠʷʭ. ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʳ ʤʦʛʫʪ ʦʙʝʩʧʝ-

ʯʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ ʚ ʮʝʣʦʤ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʝʙ-

ʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʝʤ (ʧʨʘʚʦʚʘʷ, ʥʦʨʤʘ-

ʪʠʚʥʘʷ, ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ, ʩʧʨʘʚʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ) [3]. ʆʙʨʘʟʦʚʘʥʠʝ ï ʦʜʥʘ ʠʟ 

ʩʘʤʳʭ ʚʘʞʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʨʦʩʪʘ ʚ ʥʘʰʝʡ ʞʠʟʥʠ. ʕʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ 

(ʬʦʨʤʘ ʦʙʫʯʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ) ʧʨʠʦʙʨʝʪʘʝʪ ʙʦʣʴʰʫʶ 

ʚʩʸ ʧʦʧʫʣʷʨʥʦʩʪʴ ʩʨʝʜʠ ʦʙʫʯʘʶʱʠʭʩʷ. ʉ ʧʦʤʦʱʴʶ ʠʥʪʝʨʥʝʪʘ ʤʳ ʤʦʞʝʤ ʥʘ-

ʭʦʜʠʪʴ ʨʘʟʣʠʯʥʫʶ ʣʠʪʝʨʘʪʫʨʫ, ʩʤʦʪʨʝʪʴ ʦʙʫʯʘʶʱʠʝ ʚʠʜʝʦʫʨʦʢʠ ʠ ʨʘʟʣʠʯʥʳʝ 

ʤʘʪʝʨʠʘʣʳ. ʆʜʥʘʢʦ ʠʥʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʨʦʜʫʢʪ 

ʜʣʷ ʨʝʰʝʥʠʷ ʢʘʢʦʡ-ʣʠʙʦ ʫʯʝʙʥʦʡ ʟʘʜʘʯʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦ-

ʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʥʦʛʜʘ ʙʳʚʘʶʪ ʩʠʪʫʘʮʠʠ, ʠʟ-ʟʘ ʢʦʪʦʨʳʭ ʚʦʟʥʠʢʘʝʪ ʥʝ-

ʦʙʭʦʜʠʤʦʩʪʴ ʚʚʝʜʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʀ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ, ʢʦ-

ʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʤʦʛʫʪ ʧʦʤʦʯʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦ-

ʛʠʠ. ʄʳ ʩʘʤʠ ʧʦʧʨʦʙʦʚʘʣʠ ʨʘʟʨʘʙʦʪʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʠʙʦʣʝʝ 

ʫʜʦʙʥʳʤ ʚʘʨʠʘʥʪʦʤ ʩ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʚʝʙ - 

ʩʘʡʪ, ʪʘʢ ʢʘʢ ʥʘ ʥʸʤ ʤʦʞʥʦ ʨʘʟʤʝʩʪʠʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʤʘʪʝʨʠʘʣʳ. ʀʤʝʥʥʦ 

ʦʥ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʠʪʴ ʚʩʝ ʥʘʨʘʙʦʪʢʠ ʚʦ ʝʜʠʥʦ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʫʯʘʶ-

ʱʠʭʩʷ ï ʵʪʦ ʧʨʝʢʨʘʩʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʩʢʨʳʪʴ ʩʚʦʡ ʪʚʦʨʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ. ʆʥʠ ʤʦʛʫʪ ʠʩʢʘʪʴ ʚʩʸ, ʯʪʦ ʠʤ ʥʫʞʥʦ, ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʚʦʠ ʧʦʪʨʝʙ-

ʥʦʩʪʠ ʚ ʧʦʣʫʯʝʥʠʠ ʟʥʘʥʠʡ. ɼʘʥʥʳʡ ʧʨʦʜʫʢʪ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʙʨʘʪʴ ʚ ʝʜʠ-

ʥʦʝ ʮʝʣʦʝ ʢʦʣʦʩʩʘʣʴʥʳʝ ʦʙʲʸʤʳ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʟʚʦʣʷʝʪ ʩ ʧʦʤʦʱʴʶ ʩʝʪʝʚʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʳʙʠʨʘʪʴ ʠʥʪʝʨʝʩʫʶʱʠʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʙʣʦʢʠ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʅʘ ʩʪʨʘʥʠʯʢʘʭ ʫʯʝʙ-

ʥʦʛʦ ʩʘʡʪʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʤʦʛʫʪ ʨʘʟʤʝʱʘʪʴ ʣʝʢʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʨʝʟʝʥ-
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ʪʘʮʠʠ, ʫʯʝʙʥʳʝ ʧʣʘʥʳ, ʧʨʦʛʨʘʤʤʳ, ʢʦʥʩʧʝʢʪʳ, ʚʠʜʝʦ-ʨʘʟʙʦʨʳ ʙʦʣʝʝ ʩʣʦʞ-

ʥʳʭ ʟʘʜʘʥʠʡ, ʯʪʦʙʳ ʦʙʫʯʘʶʱʠʝʩʷ ʤʦʛʣʠ ʩʘʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʟʫʯʠʪʴ ʵʪʦʪ 

ʤʘʪʝʨʠʘʣ. ʊʘʢʞʝ ʥʘ ʥʝʤ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʪʝʩʪʦʚʳʝ ʟʘʜʘ-

ʥʠʷ ʠ ʢʦʥʪʨʦʣʴʥʳʝ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ. ʇʦ ʨʘʟʣʠʯʥʳʤ ʫʯʝʙʥʳʤ ʧʨʝʜʤʝʪʘʤ 

ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʚʝʙ-ʢʚʝʩʪʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʩʩʳʣʢʠ ʥʘ ʨʝʩʫʨʩʳ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ, ʢʦʪʦʨʳʝ ʜʦʧʫʩʪʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦ ʭʦʜʫ ʧʨʦʚʝʜʝʥʠʷ ʫʨʦʢʘ ʠʣʠ 

ʜʘʚʘʪʴ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ.ɼʣʷ ʫʯʠʪʝʣʝʡ ʩʘʡʪ ʠʛʨʘʝʪ ʟʥʘ-

ʯʠʤʫʶ ʨʦʣʴ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʦʙʤʝʥʠʚʘʪʴʩʷ ʦʧʳʪʦʤ, ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʢʦʥʪʘʢʪʳ ʩ 

ʜʨʫʛʠʤʠ ʧʝʜʘʛʦʛʘʤʠ ʠʟ ʨʘʟʥʳʭ ʛʦʨʦʜʦʚ ʠ ʜʘʞʝ ʩʪʨʘʥ, ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʥʝ ʪʦʣʴʢʦ ʚ ʈʦʩʩʠʠ, ʥʦ ʠ ʟʘ ʨʫʙʝʞʦʤ, ʦʙʤʝʥʠʚʘʪʴʩʷ ʤʝ-

ʪʦʜʠʯʝʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʘ ʪʘʢʞʝ ʛʦʪʦʚʳʤʠ ʫʨʦʢʘʤʠ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤ 

ʦʧʳʪʦʤ. ʉʦʚʨʝʤʝʥʥʦʤʫ ʧʝʜʘʛʦʛʫ ʚʘʞʥʦ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʦʙʣʘʩʪʠ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [2].  

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʠʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʡʪʠ 

ʥʝʩʢʦʣʴʢʦ ʰʘʛʦʚ: 1) ʩʘʤʳʤ ʧʝʨʚʳʤ ʠ ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʪʝʤʳ ʧʨʦʝʢʪʘ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʧʨʠʜʫʤʘʪʴ ʠʥʪʝʨʝʩʥʳʝ ʧʨʦʝʢʪʳ; 

2) ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʣʶʙʦʛʦ ʧʨʦʝʢʪʘ ʚʘʞʥʦ ʟʘʨʘʥʝʝ ʩʦʩʪʘʚʣʷʪʴ ʧʣʘʥ, ʢʦʪʦʨʳʡ 

ʙʫʜʝʪ ʫʯʠʪʳʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ, ʦʪʚʦʜʠʤʦʝ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ ʚʳʙʨʘʥʥʦʡ 

ʪʝʤʳ. ʊʦ ʝʩʪʴ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʨʝʘʣʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʟʘʜʫʤʦʢ ʚʘʞʥʦ ʦʙʨʘ-

ʪʠʪʴʩʷ ʢ ʫʯʝʙʥʦʤʫ ʧʣʘʥʫ, ʯʪʦʙʳ ʧʨʘʚʠʣʴʥʦ ʦʮʝʥʠʪʴ ʧʨʝʜʩʪʦʷʱʫʶ ʨʘʙʦʪʫ ʩ 

ʫʯʝʥʠʢʘʤʠ; 3) ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʫʯʝʥʠʢʘʤ ʙʫʜʝʪ ʥʝʦʙʭʦʜʠʤʦ ʨʘʙʦʪʘʪʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʤʝʪʦʜ ʧʨʦʝʢʪʦʚ ʜʣʷ ʵʪʦʛʦ ʠ ʩʦʟʜʘʥ. ɺ ʚʳʧʦʣʥʝʥʠʠ 

ʟʘʜʘʥʠʡ ʫʯʝʥʠʢʘʤ ʢʘʢ ʨʘʟ ʪʦ ʠ ʧʦʤʦʞʝʪ ʚʝʙ-ʩʘʡʪ.  

ɺʘʞʥʝʡʰʝʡ ʮʝʣʴʶ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʚʩʷʢʦʛʦ Web-ʩʘʡʪʘ ʷʚʣʷʶʪʩʷ ʯʝʪʢʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʩʪʨʫʢʪʫʨʳ ʩʘʡʪʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʥʘʧʦʣʥʝ-

ʥʠʷ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʤʦʜʝʣʴ Web-ʩʘʡʪʘ [3]. 

ʇʦʵʪʦʤʫ ʜʘʣʴʥʝʡʰʠʡ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʩʘʡʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʮʝʣʳʡ 

ʢʦʤʧʣʝʢʩ ʩʣʝʜʫʶʱʠʭ ʜʝʡʩʪʚʠʡ: 1) ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʩʘʡʪʘ ï ʥʘ ʵʪʦʤ 

ʵʪʘʧʝ ʤʳ ʟʘʥʠʤʘʣʠʩʴ ʧʨʦʜʫʤʳʚʘʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʩʘʡʪʘ, ʧʦʪʦʤʫ ʠʤʝʥʥʦ ʵʪʦ 

ʛʣʘʚʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʚʩʝʛʦ; 2) ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʘʡʪʘ ï ʥʘʤ ʦʯʝʥʴ 

ʚʘʞʥʦ, ʯʪʦʙʳ ʧʦʩʝʪʠʪʝʣʠ ʥʘʰʝʛʦ ʩʘʡʪʘ ʤʦʛʣʠ ʙʳʩʪʨʦ ʠ ʫʜʦʙʥʦ ʧʝʨʝʤʝʱʘʪʴʩʷ 

ʧʦ ʩʘʡʪʫ ʠ ʩʚʦʙʦʜʥʦ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 3) 

ʜʠʟʘʡʥ ʩʘʡʪʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʝʤʘʪʠʢʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʦ, 

ʯʪʦʙʳ ʮʚʝʪʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʘʙʦʪʝ, ʛʘʨʤʦʥʠʨʦʚʘʣʠ ʤʝʞʜʫ ʩʦʙʦʡ, ʥʝ ʦʪʪʘʣ-

ʢʠʚʘʣʠ, ʚʝʜʴ ʥʘʰʘ ʛʣʘʚʥʘʷ ʟʘʜʘʯʘ ʚʩʸ-ʪʘʢʠ ï ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ, ʟʘʠʥʪʝʨʝʩʦ-

ʚʘʪʴ ʦʙʫʯʘʶʱʠʭʩʷ [3]. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʩʘʡʪʝ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʨʘʤʤ. ʉʨʝʜʠ ʥʠʭ 

Canva[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL:Canva ʥʘ ʨʫʩʩʢʦʤ ð ʙʝʩʧʣʘʪʥʘʷ ʦʥʣʘʡʥ-

ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʜʠʟʘʡʥʘ , WordArt [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL:WordArt.com - 

Word Cloud Art Creator, LearningApps [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]  

URL:LearningApps.org - ʩʦʟʜʘʥʠʝ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʫʧʨʘʞʥʝ-

ʥʠʡ ʠ ʜʨ.  

https://www.canva.com/ru_ru/
https://www.canva.com/ru_ru/
https://wordart.com/
https://wordart.com/
https://learningapps.org/
https://learningapps.org/
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ʅʘ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘʤʠ ʧʣʘʪʬʦʨʤʳ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL:ʂʫʨʩ 

"ʀʥʪʝʨʝʩʥʘʷ ʪʨʠʛʦʥʦʤʝʪʨʠʷ" (google.com), URL: ʋʯʝʙʥʳʡ ʩʘʡʪ (google.com), 

URL:  ʋʯʝʙʥʳʡ ʩʘʡʪ (google.com) ʙʳʣʠ ʨʘʟʤʝʱʝʥʳ ʤʘʪʝʨʠʘʣʳ: ʧʨʝʟʝʥʪʘʮʠʷ 

ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʫʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʩʨʦʢʠ 

ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʝʢʪʘ, ʧʨʠʚʝʜʝʥʳ ʪʝʤʳ ʧʨʦʝʢʪʥʳʭ ʟʘʜʘʥʠʡ ʠ ʢʨʠʪʝʨʠʠ ʦʮʝʥʠ-

ʚʘʥʠʷ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʘ ʧʨʝʟʝʥʪʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʫʨʦʢʝ ʚ ʦʯ-

ʥʦʤ ʬʦʨʤʘʪʝ ʜʣʷ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʫʯʝʥʠʢʦʚ ʦ ʧʨʝʜʩʪʦʷʱʠʭ ʟʘʜʘʥʠʷʭ. ʋʯʠ-

ʪʝʣʴ ʟʥʘʢʦʤʠʪ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʤʠ ʢ ʠʭ ʧʨʦʝʢ-

ʪʘʤ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʩʘʡʪʝ ʵʪʘ ʧʨʝʟʝʥʪʘʮʠʷ ʪʦʞʝ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʟʤʝ-

ʱʝʥʘ, ʯʪʦʙʳ ʫʯʝʥʠʢʠ ʤʦʛʣʠ çʦʩʚʝʞʠʪʴ ʚ ʧʘʤʷʪʠè ʚʘʞʥʳʝ ʤʦʤʝʥʪʳ, ʝʱʸ ʨʘʟ 

ʧʨʦʩʤʦʪʨʝʪʴ, ʝʩʣʠ ʯʪʦ-ʪʦ ʥʝ ʧʦʥʷʣʠ ʠʣʠ ʟʘʙʳʣʠ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʟʘʠʥʪʝʨʝʩʦ-

ʚʘʪʴ ʦʙʫʯʘʶʱʠʭʩʷ, ʚʦʚʣʝʯʴ ʠʭ ʚ ʧʨʦʝʢʪʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʤʳ ʨʘʟʤʝʩʪʠʣʠ ʥʘ 

ʩʘʡʪʝ ʟʘʜʘʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ Lear-

ningApps. ʇʨʦʚʝʨʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʪʝʩʪʘ, ʨʘʟʨʘʙʦ-

ʪʘʥʥʦʛʦ ʚ Online Test Pad. 

ɿʘʚʝʨʰʘʶʱʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʟʘʱʠʪʘ ʧʨʦʝʢʪʘ, ʢʦʪʦʨʘʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʚ ʦʯʥʦʤ ʬʦʨʤʘʪʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʢʘʞʜʦʤʫ ʫʯʝʥʠʢʫ ʧʨʝʜʩʪʘʚʠʪʴ ʩʚʦʡ ʧʨʦʝʢʪ, 

ʧʦʢʘʟʘʪʴ ʧʨʦʜʝʣʘʥʥʫʶ ʠʤ ʨʘʙʦʪʫ ʚʩʝʤ, ʥʘʙʨʘʪʴʩʷ ʦʧʳʪʘ ʫ ʜʨʫʛʠʭ ʨʝʙʷʪ. 

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʩʘʡʪʘ - ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʦʸʤʢʘʷ ʟʘʜʘ-

ʯʘ, ʚʝʜʴ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʩʦʟʜʘʪʴ ʫʜʦʙʥʳʡ ʩʘʡʪ ʠ ʥʘʧʦʣʥʠʪʴ ʝʛʦ ʢʘʯʝʩʪʚʝʥ-

ʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʈʘʟʨʘʙʦʪʢʘ ʩʘʡʪʘ ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʥʫʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʤʥʦʛʠʝ ʘʩʧʝʢʪʳ ʠ ʪʱʘʪʝʣʴʥʦ ʧʨʦʚʝʨʷʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ 

ʥʘ ʥʝʤ ʚʳʩʪʘʚʣʷʝʪʩʷ.  

ʉʘʡʪ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ð ʵʪʦ ʟʘʤʝʯʘʪʝʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʧʝʜʘʛʦʛʘ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʚʦʜʠʪʴ ʵʬʬʝʢ-

ʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʜʦʙʥʫʶ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʭʨʘʥʝʥʠʷ ʫʯʝʙʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚ ʣʶʙʦʤ ʬʦʨʤʘʪʝ ʠ ʩʧʦʩʦʙ ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʙʦʪʫ ʩ ʜʝʪʴʤʠ. ɺʝʙ ʩʘʡʪ 

ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʝʣʶ ʵʬʬʝʢʪʠʚʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʨʘʙʦʪʫ ʥʘʜ ʧʨʦʝʢʪʘʤʠ, ʧʦʪʦʤʫ 

ʯʪʦ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʝʩʪʴ ʧʦʩʪʦʷʥʥʳʡ ʜʦʩʪʫʧ ʢ ʤʘʪʝʨʠʘʣʘʤ ʚ ʣʶʙʦʝ ʚʨʝʤʷ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘ ʩʘʡʪʝ ʥʫʞʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʦʙʨʘʪʥʫʶ 

ʩʚʷʟʴ (ʭʦʪʷ ʙʳ ʧʦʯʪʦʚʫʶ). ʋ ʫʯʠʪʝʣʷ, ʝʩʣʠ ʦʥ ʧʦʩʪʦʷʥʥʦ ʟʘʥʠʤʘʝʪʩʷ ʧʨʦʝʢʪ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʪʦ ʫ ʥʝʛʦ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʦʧʳʪ ʠ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʦʥ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʙʦʪʳ ʩ ʨʘʟʥʳʤʠ ʢʣʘʩʩʘʤʠ.  
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The article introduces the reader to the project method as a way of organizing educational 

activities. Nowadays it has become very popular, so they pay special attention to it. With this me-

thod, it is possible to develop students' independence. To implement the project method, the 

teacher is recommended to create a website in which materials will be collected, allowing stu-

dents to once again review those moments that turned out to be incomprehensible or forgotten. 

Therefore, after reading this article, you will learn the main methods and resources that are used 

in the preparation of project activities. You will also learn what a website should contain and 

which applications will help you create it. 

Keywords: educational website, information technology, mixed learning format, project 

activity, project, web-site. 

 

ʋɼʂ 004 

ʈɸɿʈɸɹʆʊʂɸ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ  

çʇʆʈʊʌʆʃʀʆ ʋʏɸʑʀʍʉʗè  

 

ɸ.ɸ. ɹʝʣʷʝʚ
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮʝʥʪ ɸ.ʉ. ʐʝʚʯʝʥʢʦ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠʠ ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ çʇʦʨʪ-

ʬʦʣʠʦ ʫʯʘʱʠʭʩʷè. ʆʧʠʩʘʥʳ ʦʙʲʝʢʪ, ʧʨʝʜʤʝʪ, ʮʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠʚʝʜʝʥʘ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘ ʛʦʪʦʚʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩ-

ʪʝʤʘ ʩʦʢʨʘʪʠʪ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʠ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ, ʧʦʚʳʩʠʪ ʩʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʢʣʶʯʠʪ ʧʦʷʚʣʝʥʠʝ ʦʰʠʙʦʢ, ʧʦʟʚʦʣʠʪ ʙʳʩʪʨʦ ʠ ʩʚʦʝʚʨʝ-

ʤʝʥʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʦʪʯʝʪʳ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʟʨʘʙʦʪʢʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʙʘʟʘ ʜʘʥʥʳʭ, ʧʦʨʪʬʦʣʠʦ 

ʫʯʘʱʠʭʩʷ, ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 1ʉ. 

 

ʊʨʘʜʠʮʠʦʥʥʦʝ ʧʦʨʪʬʦʣʠʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʜʙʦʨʢʫ, ʢʦʣʣʝʢʮʠʶ ʨʘ-

ʙʦʪ, ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʜʝʤʦʥʩʪʨʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʦʩʪʠʞʝʥʠʡ 

ʫʯʘʱʝʛʦʩʷ. ʅʦʚʳʝ ʬʦʨʤʳ ʧʦʨʪʬʦʣʠʦ (ʵʣʝʢʪʨʦʥʥʦʝ ʧʦʨʪʬʦʣʠʦ) ʦʩʥʦʚʘʥʳ ʥʘ 

ʧʨʠʤʝʥʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʉʦʚʨʝʤʝʥʥʳʡ ʫʯʝ-

ʥʠʢ ï ʵʪʦ ʫʯʝʥʠʢ, ʚʣʘʜʝʶʱʠʡ ʥʘʚʳʢʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʦ-

ʵʪʦʤʫ ʠ ʧʦʨʪʬʦʣʠʦ, ʩʦʟʜʘʥʥʦʝ ʩʨʝʜʩʪʚʘʤʠ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦ-

ʛʨʘʤʤ, ʧʦʟʚʦʣʷʝʪ ʩʦʙʨʘʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʥʘʨʘʙʦʪʢʠ, ʥʘʛʣʷʜʥʦ ʦʪʨʘʟʠʪʴ ʜʠʥʘ-

ʤʠʢʫ ʠ ʜʦʩʪʠʞʝʥʠʷ ʫʯʘʱʝʛʦʩʷ. ʉ 2011 ʛʦʜʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʦʙʱʝʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʦʬʦʨʤʣʝʥʠʝ ʧʦʨʪʬʦʣʠʦ ʫʯʝʥʠʢʘ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴ-

ʥʳʤ. ʉʦʩʪʘʚʣʷʪʴ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʫʞʝ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ. ʀ ʚʧʦʣʥʝ ʝʩʪʝʩʪ-

ʚʝʥʥʦ, ʯʪʦ ʫ ʤʥʦʛʠʭ ʠʟ ʥʠʭ ʚʦʟʥʠʢʥʝʪ ʚʦʧʨʦʩʳ: ʢʘʢ ʦʬʦʨʤʠʪʴ ʧʦʨʪʬʦʣʠʦ 

ʰʢʦʣʴʥʠʢʘ? ʂʘʢʫʶ ʬʦʨʤʫ ʚʳʙʨʘʪʴ? 
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ʇʦʨʪʬʦʣʠʦ ʩʦʟʜʘʝʪʩʷ ʜʣʷ ʛʨʫʧʧʠʨʦʚʢʠ ʨʘʙʦʪ ʫʯʝʥʠʢʘ, ʧʦ ʝʛʦ ʫʩʧʝʚʘʝʤʦ-

ʩʪʠ ʠ ʜʦʩʪʠʞʝʥʠʷʤ ʚʥʝ ʰʢʦʣʴʥʦʡ ʞʠʟʥʠ. ʂʨʦʤʝ ʪʘʢʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʮʝʣʠ, 

ʢʘʢ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ, ʧʦʨʪʬʦʣʠʦ ʤʦʞʝʪ ʧʦʤʦʯʴ ʩʚʦʝʤʫ ʭʦʟʷʠʥʫ 

ʧʨʠ ʚʳʙʦʨʝ ʧʨʦʬʝʩʩʠʠ. ɺʝʜʴ, ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʧʦʨʪʬʦʣʠʦ ï ʧʦʜʯʝʨʢʥʫʪʴ ʜʦʩʪʦ-

ʠʥʩʪʚʘ ʫʯʝʥʠʢʘ ʜʣʷ ʝʛʦ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. 

ɺ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʙʶʜʞʝʪʥʦʤ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ çʂʘ-

ʜʝʪʩʢʘʷ ʉʆʐ ˉ2 ʠʤʝʥʠ ʄ. ʉ. ɹʘʪʨʘʢʦʚʘè ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʜʦʩʪʠʞʝʥʠʷʭ 

ʫʯʘʱʠʭʩʷ ʚʝʜʝʪʩʷ ʚʨʫʯʥʫʶ ʥʘ ʙʫʤʘʞʥʳʭ ʥʦʩʠʪʝʣʷʭ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

çʇʦʨʪʬʦʣʠʦ ʫʯʘʱʠʭʩʷè, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʚʩʝ ʫʯʝʙʥʳʝ ʠ 

ʚʥʝʫʯʝʙʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʫʯʘʱʝʛʦʩʷ, ʦʮʝʥʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʫʯʘ-

ʱʝʛʦʩʷ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʦʙʣʘʩʪʠ ʠ ʦʧʨʝʜʝʣʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠʥʪʝʨʝʩʳ ʫʯʘ-

ʱʝʛʦʩʷ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʤʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʂʘʜʝʪʩʢʘʷ ʩʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ˉ 

2 ʠʤʝʥʠ ʄ. ʉ.  ɹʘʪʨʘʢʦʚʘè.  

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʫʯʝʪʘ ʠ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʜʦʩʪʠʞʝʥʠʡ ʫʯʘʱʠʭʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʫʯʝʪʘ ʠ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʜʦʩʪʠʞʝʥʠʡ ʫʯʘʱʠʭʩʷ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘ-

ʜʘʯʠ: 

ï ʀʟʫʯʠʪʴ ʤʘʪʝʨʠʘʣ ʧʦ ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

ï ʚʳʧʦʣʥʠʪʴ ʦʙʟʦʨ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ; 

ï ʦʩʫʱʝʩʪʚʠʪʴ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʚʠʜʘʤ ʦʙʝʩʧʝʯʝ-

ʥʠʷ; 

ï ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ɹɼ, ʪ.ʝ. ʩʦʟʜʘʪʴ ʠʥʬʦʣʦʛʠʯʝʩʢʫʶ ʠ ʜʘʪʘʣʦʛʠʯʝʩʢʫʶ 

ʤʦʜʝʣʠ ʜʘʥʥʳʭ ɹɼ; 

ï ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ çʇʦʨʪʬʦʣʠʦ ʫʯʘʱʠʭ-

ʩʷè. 

ʇʝʨʝʜ ʨʘʟʨʘʙʦʪʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʦʪ-

ʨʝʪʴ ʚʘʨʠʘʥʪʳ ʚʥʝʜʨʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʠʣʠ ʙʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʚʝʜʝʥʠʝʧʦʨʪʬʦʣʠʦ ʫʯʘʱʠʭʩʷ ʚ ʰʢʦʣʘʭ. 

çʂʦʥʩʪʨʫʢʪʦʨ ʧʦʨʪʬʦʣʠʦ ʫʯʝʥʠʢʘ (online)è ʧʦʜʜʝʨʞʠʚʘʝʪ ʤʥʦʛʦʧʦʣʴʟʦ-

ʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ ʠ ʧʦʟʚʦʣʷʝʪ ʫʯʘʱʝʤʫʩʷ ʠ ʝʛʦ ʨʦʜʠʪʝʣʷʤ ʩʦʟʜʘʪʴ ʩʘʤʠʤ 

ʧʦʨʪʬʦʣʠʦ [1]. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ 

ʜʨʫʞʝʩʪʚʝʥʥʦʛʦ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ɼʘʞʝ ʫʯʘʱʠʝʩʷ ʥʘ-

ʯʘʣʴʥʦʡ ʰʢʦʣʳ ʙʝʟ ʧʨʦʙʣʝʤ ʤʦʛʫʪ ʩʦʟʜʘʪʴ ʩʚʦʝ ʩʦʙʩʪʚʝʥʥʦʝ ʧʦʨʪʬʦʣʠʦ.  

ʆʩʥʦʚʥʳʤʠ ʨʘʟʜʝʣʘʤʠ ʜʘʥʥʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ ʷʚʣʷʶʪʩʷ:  

- ʨʘʟʜʝʣ çʊʠʪʫʣʴʥʳʡ ʣʠʩʪè, ʩʦʜʝʨʞʘʱʠʡ ʦʩʥʦʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʫʯʘʱʝʛʦʩʷ; 

- ʨʘʟʜʝʣ çʄʦʡ ʤʠʨè, ʩʦʜʝʨʞʘʱʠʡ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʝʤʴʝ, ʛʦʨʦʜʝ, 

ʜʨʫʟʴʷʭ, ʫʚʣʝʯʝʥʠʷʭ, ʰʢʦʣʝ ʠ ʣʶʙʠʤʳʭ ʧʨʝʜʤʝʪʘʭ; 
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- ʨʘʟʜʝʣ çʄʦʷ ʫʯʸʙʘè, ʧʦʩʚʷʱʝʥʥʳʡ ʢʦʥʪʨʦʣʴʥʳʤ ʠ ʧʨʦʚʝʨʦʯʥʳʤ 

ʨʘʙʦʪʘʤ, ʧʨʦʝʢʪʘʤ; 

- ʨʘʟʜʝʣ çʄʦʷ ʦʙʱʝʩʪʚʝʥʥʘʷ ʨʘʙʦʪʘè ʩʦʜʝʨʞʠʪ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʨʦʚʦ-

ʜʠʤʳʝ ʚʥʝ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

- ʨʘʟʜʝʣ çʄʦʸ ʪʚʦʨʯʝʩʪʚʦè ʩʦʜʝʨʞʠʪ ʪʚʦʨʯʝʩʢʠʝ ʨʘʙʦʪʳ: ʨʠʩʫʥʢʠ, 

ʧʦʜʝʣʢʠ, ʩʪʠʭʠ ʠ ʪ.ʜ.; 

- ʨʘʟʜʝʣ çʄʦʠ ʜʦʩʪʠʞʝʥʠʷè ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʣʠʤʧʠʘʜʘʭ, 

ʢʦʥʢʫʨʩʘʭ ʠ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʘ ʪʘʢʞʝ ʛʨʘʤʦʪʳ, ʩʝʨʪʠʬʠʢʘʪʳ, ʜʠʧʣʦʤʳ, ʙʣʘʛʦ-

ʜʘʨʩʪʚʝʥʥʳʝ ʧʠʩʴʤʘ ʠ ʪ.ʧ.; 

- ʨʘʟʜʝʣ çʆʪʟʳʚʳ ʠ ʧʦʞʝʣʘʥʠʷè, ʩʦʜʝʨʞʘʱʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʘʧʠ-

ʩʘʥʥʳʝ ʫʯʠʪʝʣʝʤ ʚ ʢʦʥʮʝ ʛʦʜ.  

ɼʘʥʥʳʡ ʧʨʦʜʫʢʪ ʷʚʣʷʝʪʩʷ ʙʝʩʧʣʘʪʥʳʤ, ʥʦ ʝʩʪʴ ʨʠʩʢʠ ʫʪʝʯʢʠ ʜʘʥʥʳʭ. 

ʊʘʢ ʢʘʢ ʚ ʧʦʨʪʬʦʣʠʦ ʙʫʜʝʪ ʚʢʣʶʯʝʥ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʘʥʥʳʭ ʦʙ ʦʮʝʥʢʘʭ ʠ 

ʧʦʩʝʱʘʝʤʦʩʪʠ, ʢʦʪʦʨʳʤʠ ʤʦʛʫʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʦʰʝʥʥʠʢʠ. ɹʦʣʝʝ ʪʦʛʦ, ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʠʥʪʝʨʥʝʪʘ, ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʘʥʥʳʤ ʢʦʥʩʪʨʫʢʪʦʨʦʤ ʩʪʘʥʦʚʠʪʩʷ  

ʉʦʮʠʘʣʴʥʘʷ ʩʝʪʴ 4portfolio.ru ï ʙʝʩʧʣʘʪʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ ʩʘʡʪʘ-

ʧʦʨʪʬʦʣʠʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʜʣʷ ʨʦʩʩʠʡʩʢʦʡ ʩʠʩʪʝʤʳ 

ʦʙʨʘʟʦʚʘʥʠʷ [2]. ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʩʘʡʪ-ʧʦʨʪʬʦʣʠʦ, ʜʦʩʪʫʧʥʳʡ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʚʝʟʜʝ, ʛʜʝ 

ʝʩʪʴ ʀʥʪʝʨʥʝʪ. 

ʅʘ ʩʘʡʪʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚʝʜʝʥʠʝ ʯʝʪʳʨʝʭ ʚʠʜʦʚ ʧʦʨʪʬʦʣʠʦ: ʣʠʯʥʦʝ 

ʧʦʨʪʬʦʣʠʦ, ʧʦʨʪʬʦʣʠʦ ʜʦʩʪʠʞʝʥʠʡ, ʧʦʨʪʬʦʣʠʦ ʦʪʟʳʚʦʚ, ʧʦʨʪʬʦʣʠʦ 

ʜʦʢʫʤʝʥʪʦʚ.  

ʀʥʩʪʨʫʤʝʥʪʘʨʠʡ 4portfolio.ru ʧʦʟʚʦʣʷʝʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ: 

ï ʥʘʛʣʷʜʥʦ ʠ ʢʨʘʩʦʯʥʦ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʫʩʧʝʭʠ ʠ 

ʜʦʩʪʠʞʝʥʠʷ; 

ï ʣʠʯʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʦʩʪʫʧ ʢ ʩʪʨʘʥʠʮʘʤ ʠ ʨʘʟʜʝʣʘʤ ʩʚʦʝʛʦ 

ʧʦʨʪʬʦʣʠʦ; 

ï ʧʠʩʘʪʴ ʢʦʤʤʝʥʪʘʨʠʠ ʢ ʦʪʢʨʳʪʳʤ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʩʪʨʘʥʠʯʢʘʤ 

ʧʦʨʪʬʦʣʠʦ ʜʨʫʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

ï ʦʙʱʘʪʴʩʷ ʩ ʜʨʫʟʴʷʤʠ, ʚʩʪʫʧʘʪʴ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʠʣʠ 

ʩʦʦʙʱʝʩʪʚʘ ʧʦ ʠʥʪʝʨʝʩʘʤ, ʨʘʩʰʠʨʠʪʴ ʢʨʫʛ ʦʙʱʝʥʠʷ; 

ï ʚʝʩʪʠ ʙʣʦʛʠ, ʜʝʣʠʪʴʩʷ ʩʚʦʠʤʠ ʠʜʝʷʤʠ ʠ ʤʳʩʣʷʤʠ ʩ 

ʤʥʦʛʦʤʠʣʣʠʦʥʥʦʡ ʘʫʜʠʪʦʨʠʝʡ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

ɹʦʣʝʝ ʪʦʛʦ, ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʠʟ LMS moodle 

ʯʝʨʝʟ ID ʩʪʫʜʝʥʪʘ. 

ɺʝʜʝʥʠʝ ʧʦʨʪʬʦʣʠʦ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ 4portfolio.ru ʥʝ ʧʨʠʚʷʟʘʥʦ ʢ 

ʢʦʥʢʨʝʪʥʦʡ ʩʠʩʪʝʤʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʙʥʳʤ ʟʘʚʝʜʝʥʠʝʤ ʠ 

ʧʦʵʪʦʤʫ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʚʝʩʴ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʯʝʣʦʚʝʢʘ: ʜʝʪʩʢʠʡ ʩʘʜ ï 

ʰʢʦʣʘ ï ʚʫʟ ï ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʀʥʩʪʨʫʤʝʥʪʘʨʠʡ ʩʝʪʠ ʧʦʟʚʦʣʷʝʪ: 
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ï ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʛʘʪʳʡ ʘʨʩʝʥʘʣ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʠ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʜʣʷ ʚʝʜʝʥʠʷ ʙʝʟʙʫʤʘʞʥʦʛʦ ʧʦʨʪʬʦʣʠʦ ʠ ʥʘʛʣʷʜʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʦʣʣʝʢʮʠʠ ʜʦʩʪʠʞʝʥʠʡ ʚ ʮʠʬʨʦʚʦʤ ʬʦʨʤʘʪʝ; 

ï ʧʦʚʳʩʠʪʴ ʦʪʢʨʳʪʦʩʪʴ ʠ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʳʷʚʠʪʴ ʜʠʥʘʤʠʢʫ ʨʘʟʚʠʪʠʷ ʩʧʦʩʦʙʥʦʩʪʝʡ ʦʙʫʯʘʝʤʦʛʦ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʧʝʜʘʛʦʛʘ; 

ï ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʡʪʠʥʛʦʚʫʶ ʦʮʝʥʢʫ ʜʦʩʪʠʞʝʥʠʡ ʦʙʫʯʘʝʤʳʭ ʠ 

ʧʝʜʘʛʦʛʦʚ; 

ï ʚʩʪʫʧʘʪʴ ʚ ʩʦʦʙʱʝʩʪʚʘ ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʦʚ, ʦʙʤʝʥʠʚʘʪʴʩʷ 

ʤʥʝʥʠʷʤʠ, ʩʦʟʜʘʚʘʪʴ ʚʠʨʪʫʘʣʴʥʳʝ ʦʙʲʝʜʠʥʝʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʫʯʠʪʝʣʝʡ ï 

ʧʨʝʜʤʝʪʥʠʢʦʚ. 

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠʥʪʝʨʥʝʪʘ, 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʦʥʩʪʨʫʢʪʦʨʦʤ ʙʫʜʝʪ ʥʝʚʦʟʤʦʞʥʦ. 

ʆʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʩʦʟʜʘʥʠʷ ʧʦʨʪʬʦʣʠʦ ʫʯʝʥʠʢʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ çʉʝʪʝʚʦʡ ʛʦʨʦʜ. ʆʙʨʘʟʦʚʘʥʠʝè [3]. ʇʨʦʛʨʘʤʤʘ 

ɸʉʋ ʈʉʆ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʨʘʟʥʦʫʨʦʚʥʝʚʳʡ ʜʦʩʪʫʧ ʢ ʰʢʦʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʯʠʩʣʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʧʝʜʘʛʦʛʘʤ ʠ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ, ʫʯʝʥʠʢʘʤ, ʨʦʜʠʪʝʣʷʤ, ʫʧʨʘʚʣʝʥʠʶ ʦʙʨʘʟʦʚʘʥʠʝʤ). ɸʉʋ ʈʉʆ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʚʩʝʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʩʠʩʪʝʤʳ (ʵʣʝʢʪʨʦʥʥʳʝ ʩʦʦʙʱʝʥʠʷ, ʬʦʨʫʤ, ʜʦʩʢʘ ʦʙʲʷʚʣʝʥʠʡ, 

ʩʝʪʝʚʳʝ ʧʨʦʝʢʪʳ). ʇʝʜʘʛʦʛʘʤ ʠ ʫʯʝʥʠʢʘʤ ʦʪʢʨʳʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ 

ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʚ ʩʝʪʠ (ʧʦʨʪʬʦʣʠʦ ʧʝʜʘʛʦʛʘ, ʧʦʨʪʬʦʣʠʦ ʫʯʝʥʠʢʘ, ʧʦʨʪʬʦʣʠʦ 

ʧʨʦʝʢʪʘ). 

ʇʦ ʫʤʦʣʯʘʥʠʶ, ʩʦʟʜʘʶʪʩʷ ʯʝʪʳʨʝ ʨʘʟʜʝʣʘ: çʇʦʨʪʨʝʪè, çɼʦʩʪʠʞʝʥʠʷè, 

çʂʦʣʣʝʢʪʦʨè, çʈʘʙʦʯʠʝ ʤʘʪʝʨʠʘʣʳè. 

ʈʘʟʜʝʣ çʇʦʨʪʨʝʪè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʫʯʝʥʠʢʝ ï ʘʚʪʦʨʝ ʧʦʨʪʬʦʣʠʦ, ʠʤʝʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʷ 

ʣʶʙʳʤ ʜʦʩʪʫʧʥʳʤ ʩʧʦʩʦʙʦʤ (ʟʜʝʩʴ ʤʦʞʝʪ ʙʳʪʴ ʵʩʩʝ, ʬʦʪʦʛʨʘʬʠʷ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʪ.ʧ.). 

ʈʘʟʜʝʣ çɼʦʩʪʠʞʝʥʠʷè ʩʦʜʝʨʞʠʪ ʪʝ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ, ʧʦ ʤʥʝʥʠʶ 

ʫʯʘʱʝʛʦʩʷ, ʦʪʨʘʞʘʶʪ ʝʛʦ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʫʩʧʝʭʠ. 

ʈʘʟʜʝʣ çʂʦʣʣʝʢʪʦʨè ʩʦʜʝʨʞʠʪ ʤʘʪʝʨʠʘʣʳ, ʧʨʝʜʣʦʞʝʥʥʳʝ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠʣʠ, ʥʘʡʜʝʥʥʳʝ ʫʯʝʥʠʢʦʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ʈʘʟʜʝʣ çʈʘʙʦʯʠʝ ʤʘʪʝʨʠʘʣʳè ʩʦʜʝʨʞʠʪ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʥʳ ʠ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʫʯʝʥʠʢʦʤ. ʂʘʞʜʳʡ ʨʘʟʜʝʣ ʩʦʜʝʨʞʠʪ çʉʩʳʣʢʠè ʠ 

çɼʦʢʫʤʝʥʪʳè.  

ʈʘʟʤʝʨ ʩʘʤʦʛʦ ʧʦʨʪʬʦʣʠʦ ʥʝ ʦʛʨʘʥʠʯʝʥ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ 

ʨʘʟʨʘʙʦʪʢʝ ʩʦʙʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ  ʜʣʷ 

ʚʝʜʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʦʨʪʬʦʣʠʦ ʫʯʘʱʠʭʩʷ ʚ ʄɹʆʋ çʂʘʜʝʪʩʢʘʷ ʉʆʐ ˉ2 

ʠʤʝʥʠ ʄ. ʉ. ɹʘʪʨʘʢʦʚʘè. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ çʇʦʨʪʬʦʣʠʦ ʫʯʘʱʠʭʩʷè ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ: 

ï ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦʙ ʫʯʘʱʠʭʩʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ; 
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ï ʫʯʝʪʘ ʠ ʘʥʘʣʠʟʘ ʜʦʩʪʠʞʝʥʠʡ ʫʯʘʱʠʭʩʷ; 

ï ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʡʪʠʥʛʦʚ ʫʯʘʱʠʭʩʷ ʟʘ ʫʯʘʩʪʠʝ ʚ ʨʘʟʣʠʯʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʷʭ; 

ï ʵʢʩʧʦʨʪʘ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʦʨʪʬʦʣʠʦ ʠ ʦʪʯʝʪʦʚ ʚ ʬʘʡʣʳ ʬʦʨʤʘʪʘ 

MSExcel ʠ Word. 

ɼʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠ-

ʤʝʥʷʪʴ ʢʦʤʧʴʶʪʝʨʳ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʮʝʥʪʨʘʣʴʥʳʡ ʧʨʦ-

ʮʝʩʩʦʨ IntelPentium G4400 (2 ʷʜʨʘ, 3,3 ɻʛʮ), ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ʥʝ ʤʝʥʝʝ 2 

ɻʙ, ʞʝʩʪʢʠʡ ʜʠʩʢ 60 ɻʙ SATA II / SATA III, ʚʠʜʝʦʘʜʘʧʪʝʨ ʚʩʪʨʦʝʥʥʳʡ, ʩʝʪʝ-

ʚʦʡ ʘʜʘʧʪʝʨ Ethernet 100 Base-TX, ʙʣʦʢ ʧʠʪʘʥʠʷ 350-400 ɺʪ, ʢʣʘʚʠʘʪʫʨʘ, 

ʤʳʰʴ, ʧʨʠʥʪʝʨ A4. 

ʅʘ ʚʳʙʦʨ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʣʠʷʶʪ ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ: 

ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʘʧʧʘʨʘʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʧʦʜʜʝʨʞʢʘ ʨʘʙʦʪʳ ʩ ʉʋɹɼ, 

ʥʦʨʤʘʣʴʥʦʝ ʩʝʪʝʚʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʦʙʰʠʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʪʠʣʠʪ ʠ ʧʦʜʜʝʨʞʢʘ ʩʦʟʜʘʥʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʤʘʣʘʷ ʩʪʦʠʤʦʩʪʴ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʳʙʨʘʥʘ MicrosoftWindows 10, 

ʪʘʢ ʢʘʢ ʦʥʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʡ ʠ ʥʘʜʸʞʥʦʡ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜ ʨʘʟʨʘʙʦʪʢʠ, ʪʘʢʠʝ 

ʢʘʢ 1ʉ, Microsoft Visual Studio, PyCharm, Visual Basic, Delphi. ʆʥʠ ʦʙʣʘʜʘʶʪ 

ʢʘʢ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʪʘʢ ʠ ʥʝʜʦʩʪʘʪʢʘʤʠ. ʅʦ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʳʙʨʘʥʘ ʧʨʦʛʨʘʤʤʘ ç1ʉ: ʇʨʝʜʧʨʠʷʪʠʝ 8.3è [4]. 

ʉʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤ ç1ʉ: ʇʨʝʜʧʨʠʷʪʠʝ 8.3è ʚʢʣʶʯʘʝʪ ʚ ʩʚʦʡ ʩʦʩʪʘʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʧʣʘʪʬʦʨʤʫ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʶʪʩʷ ʛʦʪʦʚʳʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʨʝʰʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʶʪʩʷ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ç1ʉ: ʇʨʝʜʧʨʠʷʪʠʝ 8.3è ʩʯʠʪʘʶʪ ʥʘʠʙʦʣʝʝ 

ʠʟʚʝʩʪʥʦʡ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʚ ʈʦʩʩʠʠ.  

ɻʠʙʢʦʩʪʴ ʧʣʘʪʬʦʨʤʳ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ç1ʉ: ʇʨʝʜʧʨʠʷʪʠʝ 8.3è ʚ 

ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ: 

ī ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʪʦʨʛʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʙʶʜʞʝʪʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʝʜʧʨʠʷʪʠʡ ʩʬʝʨʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ 

ʪ.ʜ. ʧʦʜʜʝʨʞʢʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ; 

ī ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

ī ʚʝʜʝʥʠʝ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʧʣʘʥʘʤʠ ʩʯʝʪʦʚ ʠ 

ʧʨʦʠʟʚʦʣʴʥʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ ʫʯʝʪʘ, ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʘʷ ʦʪʯʝʪʥʦʩʪʴ; 

ī ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʠ ʧʦʩʪʨʦʝʥʠʷ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʧʦʜʜʝʨʞʢʘ ʤʥʦʛʦʚʘʣʶʪʥʦʛʦ ʫʯʝʪʘ; 

ī ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ ʠ ʬʠʥʘʥʩʦʚʦʛʦ 

ʘʥʘʣʠʟʘ; 

ī ʨʘʩʯʝʪ ʟʘʨʧʣʘʪʳ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ; 

ī ʜʨʫʛʠʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ. 
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ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʚʳʙʦʨʘ ʉʋɹɼ [5,6] ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʪʦʛʦ, 

ʥʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ ʚʥʫʪʨʝʥʥʷʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ, ʧʦʜʜʝʨʞʠʚʘʝʤʘʷ ʩʠʩʪʝ-

ʤʦʡ, ʩʧʦʩʦʙʥʘ ʦʧʠʩʘʪʴ ʢʦʥʮʝʧʪʫʘʣʴʥʫʶ ʩʭʝʤʫ. ɹʦʣʴʰʠʥʩʪʚʦ ʉʋɹɼ ʜʣʷ ʇʂ 

ʨʘʙʦʪʘʶʪ ʩ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ. ʊʘʢʦʚʳ ʩʠʩʪʝʤʳ MySQL, PostgreSQL, 

Oracle BD ʠ ʜʨʫʛʠʝ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʉʋɹɼ ʵʬʬʝʢʪʠʚʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʝʙʦʣʴʰʠʭ ʠʟʦʣʠʨʦ-

ʚʘʥʥʳʭ ʩʠʩʪʝʤ ʩ ʥʝʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʜʘʥʥʳʭ, ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤʠ 

ʦʙʝ̡ʤʘʤʠ ʜʘʥʥʳʭ ʠ ʥʝʩʣʦʞʥʳʤʠ ʟʘʧʨʦʩʘʤʠ. ɿʘ ʧʨʝʜʝʣʘʤʠ ʪʘʢʦʛʦ ʨʦʜʘ ʦʛʨʘ-

ʥʠʯʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʢʘʟʘʥʥʳʭ ʉʋɹɼ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠ-

ʞʘʝʪʩʷ. 

ɼʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚ ʧʨʠʣʦʞʝʥʠʠ ʚʳʙʨʘʥʘ ʩʦʙʩʪʚʝʥʥʘʷ ʉʋɹɼ 1ʉ. ʆʥʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʬʠʨʤʦʡ ç1ʉè ʠ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʧʣʘʪʬʦʨʤʳ (ʨʠʩʫʥʦʢ 1). 

 
ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʬʘʡʣʦʚʦʡ ʉʋɹɼ 

 

ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤʳ ʚʳʚʦʜʠʪʩʷ ʛʣʘʚʥʘʷ ʬʦʨʤʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚ-

ʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

ɻʣʘʚʥʘʷ ʬʦʨʤʘ ʧʨʦʛʨʘʤʤʳ ʩʦʜʝʨʞʠʪ ʤʝʥʶ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʯʝʪʳʨʝʭ ʧʫʥʢ-

ʪʦʚ: çɻʣʘʚʥʘʷè, çʆʩʥʦʚʥʘʷ ʨʘʙʦʪʘ ʩ ʜʘʥʥʳʤʠè, çʆʪʯʝʪʳè, çʉʧʨʘʚʦʯʥʠʢʠè. 

 
ʈʠʩ. 2. ɻʣʘʚʥʘʷ ʬʦʨʤʘ ʧʨʦʛʨʘʤʤʳ 

 

ʇʫʥʢʪ ʤʝʥʶ çʉʧʨʘʚʦʯʥʠʢʠè ʩʦʜʝʨʞʠʪ ʧʦʜʤʝʥʶ: çʇʨʝʜʤʝʪʳè, çʉʦʪʨʫʜ-

ʥʠʢʠè, çʂʨʫʞʢʠ ʠ ʩʧʦʨʪʠʚʥʳʝ ʩʝʢʮʠʠè, çɺʠʜʳ ʤʝʨʦʧʨʠʷʪʠʡè, çʋʨʦʚʝʥʴ ʤʝ-

ʨʦʧʨʠʷʪʠʡè, çʈʝʟʫʣʴʪʘʪʳ ʤʝʨʦʧʨʠʷʪʠʡè, çɹʘʣʣʳè. 

ʇʫʥʢʪ ʤʝʥʶ çʆʩʥʦʚʥʘʷ ʨʘʙʦʪʘ ʩ ʜʘʥʥʳʤʠè ʩʦʜʝʨʞʠʪ ʪʘʢʠʝ ʧʦʜʧʫʥʢʪʳ: 

çʋʯʘʱʠʝʩʷè, çʂʨʫʞʢʠè, çʄʝʨʦʧʨʠʷʪʠʷè. 

ʇʫʥʢʪ ʤʝʥʶ çʆʪʯʝʪʳè ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʦʩʪʘʚʠʪʴ ʦʪʯʝʪʳ: çʉʧʠ-

ʩʢʠ ʫʯʘʱʠʭʩʷè, çʈʝʡʪʠʥʛʠ ʫʯʘʩʪʠʷ ʚ ʤʝʨʦʧʨʠʷʪʠʷʭè, çɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 
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ʫʯʘʩʪʠʷ ʚ ʤʝʨʦʧʨʠʷʪʠʷʭ ʟʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜè, çʆʪʯʝʪʳ ʧʦ ʢʨʫʞʢʘʤ ʠ ʩʧʦʨ-

ʪʠʚʥʳʤ ʩʝʢʮʠʷʤè (ʩʦʩʪʘʚ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʢʨʫʞʢʦʚ), çʆʪʯʝʪ ʦʙ ʫʯʘ-

ʩʪʠʠ ʚ ʤʝʨʦʧʨʠʷʪʠʷʭ ʟʘ ʫʯʝʙʥʳʡ ʛʦʜè, çʇʦʨʪʬʦʣʠʦ ʫʯʘʱʝʛʦʩʷè.  

ɺʥʝʜʨʝʥʠʝ ʪʘʢʦʡ ʀʉ ʫʣʫʯʰʠʪ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʩʦʢʨʘʪʠʪ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʠ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ, ʧʦʚʳʩʠʪ ʩʪʝ-

ʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʢʣʶʯʠʪ ʧʦʷʚʣʝʥʠʝ ʦʰʠʙʦʢ, 

ʧʦʟʚʦʣʠʪ ʙʳʩʪʨʦ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʦʪʯʝʪʳ. 
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ʋɼʂ 004.42 

ʈɸɿʈɸɹʆʊʂɸ ʂʈʆʉʉʇʃɸʊʌʆʈʄɽʅʅʆɻʆ ʄʆɹʀʃʔʅʆɻʆ  

ʇʈʀʃʆɾɽʅʀʗ ʕʃɽʂʊʈʆʅʅʓʁ ɽɾɽɼʅɽɺʅʀʂ 

ɽ.ɸ. ɹʝʣʷʢʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ.ʬʠʟ.-ʤʘʪ.ʥʘʫʢ ɽ.ɺ. ʅʠʢʠʪʝʥʢʦ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʩʦʜʝʨʞʠʪ ʦʧʠʩʘʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʤʦ-

ʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʡ ʝʞʝʜʥʝʚʥʠʢ. ʆʧʠʩʘʥʠʝ ʠʥʬʦʣʦʛʠʯʝʩʢʦʡ ʠ ʜʘʪʘʣʦʛʠʯʝ-

ʩʢʦʡ ʤʦʜʝʣʝʡ ʙʘʟʳ ʜʘʥʥʳʭ. ɿʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦ-
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ʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ. ʈʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʘʧʧʘʨʘʪʥʳʤ ʩʨʝʜʩʪʚʘʤ ʠ ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʚ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. Visual Studio, C#, ʙʘʟʘ ʜʘʥʥʳʭ, Xamarin.Forms, ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥ-

ʥʦʝ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʵʣʝʢʪʨʦʥʥʳʡ ʝʞʝʜʥʝʚʥʠʢ, ʢʘʣʝʥʜʘʨʴ, ʦʨʛʘʥʘʡʟʝʨ, ʟʘʤʝʪʢʠ, 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʟʘʜʘʯ. 

ʀʜʝʷ ʚʝʩʪʠ ʝʞʝʜʥʝʚʥʠʢ ʩʦ ʩʧʠʩʢʦʤ ʟʘʜʘʯ ʤʥʦʛʠʤʠ ʥʝ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ 

ʢʘʢ ʯʪʦ-ʪʦ ʚʘʞʥʦʝ: ʥʝ ʭʦʯʝʪʩʷ ʪʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʵʪʦ, ʘ ʦʥʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʥʝ ʚʦʩʧʦʣʥʷʝʤʳʤ ʨʝʩʫʨʩʦʤ, ʢʦʪʦʨʳʤ ʦʙʣʘʜʘʝʪ ʯʝʣʦ-

ʚʝʢ. çɺʳʙʨʘʪʴ ʚʨʝʤʷ - ʟʥʘʯʠʪ ʩʙʝʨʝʯʴ ʚʨʝʤʷ, ʘ ʯʪʦ ʩʜʝʣʘʥʦ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦ, 

ʩʜʝʣʘʥʦ ʧʦʥʘʧʨʘʩʥʫè (ʌ. ɹʵʢʦʥ). 

ɽʱʝ ʦʜʥʠʤ ʥʝ ʤʘʣʦ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʷʚʣʷʝʪʩʷ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʯʝ-

ʣʦʚʝʢʘ ʦʙʦ ʚʩʝʤ ʧʦʤʥʠʪʴ. ʃʶʜʠ ʧʦʜʚʝʨʞʝʥʳ ʫʩʪʘʣʦʩʪʠ, ʩʪʨʝʩʩʫ, ʧʦʵʪʦʤʫ 

ʪʨʫʜʥʦ ʫʜʝʨʞʠʚʘʪʴ ʚ ʧʘʤʷʪʠ ʚʩʝ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʩʦʙʳʪʠʷ, 

ʧʣʘʥʳ ʥʘ ʜʝʥʴ [2, ʩ. 11]. 

ʈʝʰʠʪʴ ʪʝʢʫʱʫʶ ʧʨʦʙʣʝʤʫ ʚʦʟʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʩʧʠʩʢʘ ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ: ʝʞʝʜʥʝʚʥʠʢʠ, ʧʣʘʥʠʨʦʚʱʠʢʠ, ʦʨʛʘʥʘʡʟʝʨʳ ʠʣʠ ʩʧʝ-

ʮʠʘʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʩʦʟʜʘʥʥʳʝ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ. ɺ ʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, ʚʩʪʘ-

ʝʪ ʚʦʧʨʦʩ: ʂʘʢ ʠ ʢʘʢʠʤʠ ʝʞʝʜʥʝʚʥʠʢʘʤʠ ʧʦʣʴʟʦʚʘʪʴʩʷ? ɽʩʪʴ ʩʦʪʥʠ ʠʥʪʝʨʧʨʝ-

ʪʘʮʠʡ ʙʫʤʘʞʥʳʭ ʧʣʘʥʝʨʦʚ, ʥʦ ʙʫʤʘʛʘ ʢʦʥʯʘʝʪʩʷ ʠ ʠʭ ʧʨʠʭʦʜʠʪʴʩʷ ʧʦʩʪʦʷʥʥʦ 

ʦʙʥʦʚʣʷʪʴ, ʧʦʢʫʧʘʷ ʥʦʚʳʝ. ʇʦʵʪʦʤʫ, ʣʫʯʰʝʤ ʚʘʨʠʘʥʪʦʤ ʚʳʩʪʫʧʘʝʪ ʧʨʠʣʦʞʝ-

ʥʠʝ, ʞʝʣʘʪʝʣʴʥʦ ʤʦʙʠʣʴʥʦʝ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʪ ʩʦʩʪʘʚʣʷʪʴ ʩʧʠʩʦʢ ʟʘʜʘʯ ʥʘ 

ʜʝʥʴ. 

ʎʝʣʴʶ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝ-

ʥʠʷ çʕʣʝʢʪʨʦʥʥʳʡ ʝʞʝʜʥʝʚʥʠʢè. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʘʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ  ʟʘʜʘ-

ʯʠ: 

 ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʴʶ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʘʜʘʯ; 

 ʠʟʫʯʠʪʴ ʨʘʙʦʪʫ ʘʥʘʣʦʛʠʯʥʳʭ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ: 

çMicrosoftToDoè, çʄʦʠ ʜʝʣʘ: ʇʣʘʥʠʨʦʚʱʠʢ ʟʘʜʘʯè, çGoogle ʂʘʣʝʥ-

ʜʘʨʴè; 

 ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʚʳʷʚʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʢʨʦʩʩʧʣʘʪʬʦʨ-

ʤʝʥʥʦʡ ʤʦʙʠʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʠ; 

 ʩʦʩʪʘʚʠʪʴ ʠʥʬʦʣʦʛʠʯʝʩʢʫʶ ʠ ʜʘʪʘʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ; 

 ʥʘʧʠʩʘʪʴ ʠ ʦʪʣʘʜʠʪʴ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʝ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ 
çʕʣʝʢʪʨʦʥʥʳʡ ʝʞʝʜʥʝʚʥʠʢè. 

ʈʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʘʧʧʘʨʘʪʥʳʤ ʩʨʝʜʩʪʚʘʤ: 

- ʥʘʣʠʯʠʝ ʩʤʘʨʪʬʦʥʘ (ʤʦʙʠʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩ ʩʝʥʩʦʨʥʳʤ ʵʢʨʘʥʦʤ, ʜʦ-

ʧʦʣʥʝʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ ʢʘʨʤʘʥʥʦʛʦ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ); 

- ʆɿʋ ʥʝ ʤʝʥʝʝ 1 ɻɹ; 

- ʩʚʦʙʦʜʥʘʷ ʧʘʤʷʪʴ ʫʩʪʨʦʡʩʪʚʘ ʥʝ ʤʝʥʝʝ 100 ʄɹ; 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʨʘʟʨʘʙʦʪʢʠ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʤʦʙʠʣʴ-

ʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ  ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ: 

- MicrosoftVisualStudio 2019 ï ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ [3]; 
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- Xamarin.Forms ï ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʛʦ 

ʤʦʙʠʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ [5]; 

- SQLite ï ʢʦʤʧʘʢʪʥʘʷ ʚʩʪʨʘʠʚʘʝʤʘʷ ʉʋɹɼ [7]. 

- C# ï ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ [6, c. 19]; 

- XAML  ï ʨʘʩʰʠʨʷʝʤʳʡ ʷʟʳʢ ʨʘʟʤʝʪʢʠ [4, c. 6]. 

ʆʩʥʦʚʦʡ ʚʳʩʪʫʧʘʝʪ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ Visual Studio 2019. ʊʘʢʦʚ ʚʳʙʦʨ 

ʦʙʫʩʣʦʚʣʝʥ ʧʦʜʜʝʨʞʢʦʡ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʦ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʬʨʝʡʤʚʦʨʢʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʡ ʤʦ-

ʙʠʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʙʳʣ ʚʳ-

ʙʨʘʥ C#, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʠ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ 

ʟʘʜʘʯʠ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʢʨʫʧʥʳʭ, ʤʘʩʰʪʘʙʠʨʫʝʤʳʭ ʠ ʨʘʩʰʠʨʷʝʤʳʭ ʧʨʠʣʦʞʝ-

ʥʠʡ [1, c. 6]. 

ʀʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʚʳʩʪʫʧʘʝʪ ʧʣʘʪ-

ʬʦʨʤʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʩ ʦʪʢʨʳʪʳʤ ʢʦʜʦʤ - Xamarin.Forms, ʷʚ-

ʣʷʶʱʘʷʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ, ʧʦʣʥʦʩʪʴʶ ʩʦʚʤʝʩʪʠʤʦʡ ʩʦ ʩʨʝʜʦʡ ʨʘʟʨʘʙʦʪʢʠ Visu-

alStudio. ɼʘʥʥʘʷ ʧʣʘʪʬʦʨʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʬʫʥʢʮʠʦʥʘʣ, ʧʦʟʚʦʣʷʶʱʠʡ ʨʘʟʨʘ-

ʙʘʪʳʚʘʪʴ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʨʘʙʦʪʘʪʴ ʩ ʥʝʩʢʦʣʴʢʠʤʠ 

ʘʧʧʘʨʘʪʥʳʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ʠʣʠ ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤ, ʪʘʢʠʤʠ ʢʘʢ: 

OS Android, iOS, Windows Phone. 

Xamarin ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʫ API ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʧʦʣʴ-

ʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʥʘ ʨʘʟʥʳʭ ʧʣʘʪʬʦʨʤʘʭ ʠ ʆʉ. ʈʝʘʣʠʟʫʶʪʩʷ ʠʥʪʝʨ-

ʬʝʡʩʳ ʥʘ ʷʟʳʢʝ ʨʘʩʰʠʨʝʥʥʦʡ ʨʘʟʤʝʪʢʠ XAML  ʠʣʠ ʧʦʩʨʝʜʩʪʚʦʤ ʷʟʳʢʘ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ C# ʠ ʠʤʝʶʪ ʧʨʠʚʷʟʢʫ ʜʘʥʥʳʭ, ʧʦ ʪʠʧʫ ʰʘʙʣʦʥʘ 

MVVM  ï çʄʦʜʝʣʴ ï ʇʨʝʜʩʪʘʚʣʝʥʠʝ ï ʄʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷè, ʢʦʪʦʨʳʡ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. ʊʘʢ 

ʞʝ Xamarin ʩʦʜʝʨʞʠʪ ʙʠʙʣʠʦʪʝʢʫ Xamarin.Essentials ʧʨʝʜʦʩʪʘʚʣʷʶʱʫʶ 

ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʡ API, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʘʙʩʪʨʘʢʮʠʝʡ, ʦʨʛʘʥʠʟʫʶʱʝʡ 

ʜʦʩʪʫʧ ʢ ʩʦʙʩʪʚʝʥʥʳʤ ʩʣʫʞʝʙʥʳʤ ʧʨʦʛʨʘʤʤʘʤ. 

ʇʨʠ ʚʳʙʦʨʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʩʨʘʟʫ ʧʘʣʦ ʧʨʝʜʧʦʯʪʝʥʠʝ ʥʘ SQLite, ʪʘʢ ʢʘʢ 

ʦʥʘ ʪʘʢ ʞʝ ʷʚʣʷʝʪʩʷ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʡ ʠ ʩʦʚʤʝʩʪʠʤʘ ʩ Xamarin.Forms. 

SQLite ï ʚʩʪʨʘʠʚʘʝʤʘʷ ɹɼ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʪʦ ʝʩʪʴ ʥʝʪ ʦʛʨʘʥʠ-

ʯʝʥʠʡ ʥʘ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ɸ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʦʣʥʳʡ ʥʘʙʦʨ ʢʦʤʘʥʜ 

SQL, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʪʘʥʜʘʨʪʫ SQL-92. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʠʥʬʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶ-

ʱʠʝ ʦʩʥʦʚʥʳʝ ʩʫʱʥʦʩʪʠ: ʧʦʣʴʟʦʚʘʪʝʣʴ, ʟʘʤʝʪʢʘ, ʰʘʛ, ʟʘʜʘʯʘ, ʥʝʜʝʣʷ. (ʨʠʩ. 1). 

ʅʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʠʥʬʦʣʦʛʠʯʝʩʢʦʡ ʠ ʜʘʪʘʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʝʡ 

ʧʣʘʥʠʨʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʪʝʦʨʠʷ ʩʦʟʜʘ-

ʥʠʷ ʙʘʟ ʜʘʥʥʳʭ ʜʣʷ Xamarin.Forms ʠʟ ʨʫʢʦʚʦʜʩʪʚʘ ʦʪ Microsoft: ʭʨʘʥʝʥʠʷ 

ʜʘʥʥʳʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ SQLite.NET [8]. 
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ʈʠʩ. 1. ɽRï ʜʠʘʛʨʘʤʤʘ 

ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʣʝʜʫʶʱʠʡ ʬʫʥʢʮʠʦʥʘʣ: 

ʨʝʛʠʩʪʨʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ; ʚʝʜʝʥʠʝ ʟʘʤʝʪʦʢ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʠʭ ʚ ʛʣʘʚʥʦʤ ʤʝ-

ʥʶ; ʧʣʘʥʠʨʦʚʘʥʠʝ ʟʘʜʘʯ ʥʘ ʢʦʥʢʨʝʪʥʫʶ ʜʘʪʫ ʠʣʠ ʙʝʟ ʥʝʝ ʠ ʫʩʪʘʥʦʚʢʘ ʫʨʦʚʥʷ 

ʚʘʞʥʦʩʪʠ ʟʘʜʘʯʠ; ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʟʘʜʘʯ ʥʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ; 

ʩʦʩʪʘʚʣʝʥʠʝ ʨʘʩʧʠʩʘʥʠʷ ʥʘ ʥʝʜʝʣʶ, ʝʛʦ ʩʦʭʨʘʥʝʥʠʝ ʚ ɹɼ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘ-

ʥʦʚʠʪʴ ʧʦ ʫʤʦʣʯʘʥʠʶ; ʦʧʦʚʝʱʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʟʘ ʩʯʝʪ ʦʪʧʨʘʚʢʠ ʧʠʩʴʤʘ ʥʘ 

ʫʢʘʟʘʥʥʫʶ ʚ ʧʨʦʬʠʣʝ ʧʦʯʪʫ ʠʣʠ ʦʪʦʙʨʘʞʝʥʠʷ ʚʩʧʣʳʚʘʶʱʝʛʦ 

push-ʫʚʝʜʦʤʣʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʫʩʪʨʦʡʩʪʚʘ, ʪʘʢ ʞʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʟʚʫʢʦʚʦʝ ʦʧʦ-

ʚʝʱʝʥʠʝ, ʟʘ ʩʯʝʪ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʩʠʩʪʝʤʥʦʤʫ ʧʨʠʣʦʞʝʥʠʶ çʙʫʜʠʣʴʥʠʢè. 

ʄʘʢʝʪ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 

2. 
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ʈʠʩ. 2. ɻʣʘʚʥʦʝ ʤʝʥʶ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠ ʦʧʨʝʜʝʣʝʥʳ ʥʝʦʙ-

ʭʦʜʠʤʳʝ ʩʨʝʜʩʪʚʘ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʤʦ-

ʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ çʕʣʝʢʪʨʦʥʥʳʡ ʝʞʝʜʥʝʚʥʠʢè, ʩʦʩʪʘʚʣʝʥʘ ʠʥʬʦʣʦʛʠʯʝ-

ʩʢʘʷ ʤʦʜʝʣʴ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʨʘʟʨʘʙʦʪʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ, ʩʧʨʦʝʢʪʠʨʦ-

ʚʘʥ ʤʘʢʝʪ ʙʫʜʫʱʝʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʝʞʝʜʥʝʚʥʠʢʘ, ʧʦʩʪʘʚʣʝʥʳ ʮʝʣʠ ʠ ʟʘʜʘʯʠ 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. 
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ʈɸɿʈɸɹʆʊʂɸ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆʁ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ 

ʉʀʉʊɽʄʓ "ʋʏɽʊ ʀ ʀʅɺɽʅʊɸʈʀɿɸʎʀʗ ʆɹʆʈʋɼʆɺɸʅʀʗ ʈʀʀ 

ɸʃʊɻʊʋ" 

ɸ.ʄ. ɻʣʦʪʦʚ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ ɽ.ɺ. ʅʠʢʠʪʝʥʢʦ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʠ ʠʥʚʝʥʪʘʨʠ-

ʟʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʚʫʟʝ. ʆʧʠʩʳʚʘʶʪʩʷ ʠʥʬʦʣʦʛʠʯʝʩʢʘʷ ʠ ʜʘʪʘʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʠ ʨʘʟ-

ʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩ ʮʝʣʴʶ 

https://www.rubinst.ru/sites/default/files/static/vuz/nauka/Conference_materials/Sborni_studenty_%202020.pdf
https://www.rubinst.ru/sites/default/files/static/vuz/nauka/Conference_materials/Sborni_studenty_%202020.pdf
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ʚʳʷʚʣʝʥʠʷ ʝʛʦ ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʩʨʘʚʥʝʥʠʷ ʩ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ. ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʟʚʦʣʷʝʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʩ ʜʦʢʫʤʝʥʪʘʤʠ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʦʪʨʫʜ-

ʥʠʢʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ɸʀʉ, ʫʯʝʪ ʠ ʠʥ-

ʚʝʥʪʘʨʠʟʘʮʠʷ,Visual Studio,C#, Microsoft SQL Server. 

 

ɺʚʝʜʝʥʠʝ 

ʇʨʦʮʝʩʩ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ (ʆʉ) ʚ ʰʢʦʣʘʭ,  ʘʜʤʠʥʠʩʪʨʘ-

ʪʠʚʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʜʨʫʛʠʭ ʛʦʩʫʯʨʝʞʜʝʥʠʷʭ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʥʘʩʫ-

ʱʝʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ. ʆʙʦʨʫʜʦʚʘʥʠʝ ï ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʣʶ-

ʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ɼʣʷ ʛʨʘʤʦʪʥʦʡ ʨʘʙʦʪʳ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʝʙʫʝʪʩʷ ʚʝʩʪʠ 

ʫʯʝʪ ʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ ʠʤʝʶʱʝʛʦʩʷ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʦʪ ʛʨʘʤʦʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʫʯʝʪʘ ʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʥʝʦʧʨʦʚʝʨʞʠʤ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʫʯʝʪʦʚ ʜʦ ʩʠʭ ʧʦʨ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʦʨ-

ʛʘʥʠʟʘʮʠʷʭ ʧʦʪʦʤʫ, ʯʪʦ ʜʦ ʩʠʭ ʧʦʨ ʤʥʦʛʠʝ ʢʦʤʧʘʥʠʠ ʚʝʜʫʪ ʫʯʝʪ ʚʨʫʯʥʫʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʩʤʦʛʣʘ ʙʳ ʧʨʠʚʝʩʪʠ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʨʫʪʠʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʫʧʨʦʱʝʥʠʶ ʨʘʙʦʪʳ ʙʫʭʛʘʣʪʝʨʘ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʤʫ ʚʝʜʝ-

ʥʠʶ ʙʘʟʳ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤʫ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʚʳʜʘʯʠ ʥʘ ʧʝ-

ʯʘʪʴ ʥʝʦʙʭʦʜʠʤʳʭ ʦʪʯʝʪʦʚ ʠ ʩʧʨʘʚʢʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʫʤʝʥʴʰʘʝʪ ʨʫʪʠʥʥʳʝ 

ʦʧʝʨʘʮʠʠ, ʫʧʨʦʱʘʝʪ ʨʘʙʦʪʫ ʙʫʭʛʘʣʪʝʨʘ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʝʜʝʪ ʙʘʟʫ ʜʘʥʥʳʭ, ʘ 

ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʬʦʨʤʠʨʫʝʪ ʚʳʜʘʯʫ ʥʘ ʧʝʯʘʪʴ ʥʝʦʙʭʦʜʠʤʳʭ ʦʪʯʝʪʦʚ ʠ 

ʩʧʨʘʚʦʢ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʡ. 

 

ɸʥʘʣʠʟ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʈʫʙʮʦʚʩʢʦʤ ʠʥʜʫʩʪʨʠʘʣʴʥʦʤ ʠʥʩʪʠʪʫʪʝ ɸʣʪɻʊʋ 

ʫʯʝʪ ʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʚʝʜʝʪʩʷ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ 

ç1ʉ: ɹʫʭʛʘʣʪʝʨʠʷè. ʍʦʪʴ ç1ʉè ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʘʚʪʦ-

ʤʘʪʠʟʘʮʠʠ ʫʯʸʪʘ ʚ ʉʅɻ, ʦʥʦ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʠʚʘʶʪ 

ʩʪʘʙʠʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯ ʨʘʙʦʪʥʠʢʘʤʠ ʚʫʟʘ. 
 ʇʦʚʳʰʝʥʥʘʷ ʨʝʩʫʨʩʦʝʤʢʦʩʪʴ. ʉʠʩʪʝʤʘ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ çʧʨʦʞʦʨ-

ʣʠʚʳʭ ʧʨʦʜʫʢʪʦʚè. ʆʥʘ ʠʩʧʦʣʴʟʫʝʪ ʚʥʫʰʘʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠʩʪʝʤʥʳʭ 

ʨʝʩʫʨʩʦʚ. ʏʪʦʙʳ ʚʩʝ ʥʦʨʤʘʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʦ, ʇʂ ʜʦʣʞʝʥ ʦʙʣʘʜʝʪʴ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

 ʉʣʦʞʥʦʩʪʴ ʠʥʪʝʨʬʝʡʩʘ. ɺ ʮʝʣʦʤ, ʧʨʦʛʨʘʤʤʘ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʡ, ʥʦ ʯʝʤ 

ʙʦʣʴʰʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʫʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʨʘʩʯʝʪʦʚ, ʪʝʤ ʩʣʦʞʥʝʝ ʦʥʘ ʙʫ-

ʜʝʪ ʢʘʟʘʪʴʩʷ. 

 ʆʪʩʫʪʩʪʚʫʝʪ ʩʚʦʙʦʜʘ ʪʚʦʨʯʝʩʪʚʘ. ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝʩʪʘʥʜʘʨʪʥʦ ʚʳ-

ʧʦʣʥʠʪ ʧʨʦʚʦʜʢʫ, ʣʠʙʦ ʨʝʰʠʪ ʟʘʜʘʯʫ ʥʝ ʪʘʢ, ʢʘʢ ʥʫʞʥʦ, ʤʦʞʥʦ ʩʪʦʣʢ-

ʥʫʪʴʩʷ ʩ ʩʝʨʴʝʟʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ [1]. 

ɸʀʉ çʋʯʝʪ ʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʈʀʀ ɸʣʪɻʊʋè ʥaʧʠʩaʥa ʥa 

ʷʟʳʢʝ ʧʨʦʛʨaʤʤʠʨʦʚaʥʠʷ ʉ#. ɼʘʥʥʳʡ ʷʟʳʢ ʩʦʜʝʨʞʠʪ ʤaʩʩʫ ʧʨʝʚʦʩʭʦʜʩʪʚʘ ʠ 
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ʦʪʣʠʯaʝʪʩʷ ʩʦʙʩʪʚʝʥʥʦʡ ʧʨʦʩʪʦʪʦʡ, ʦʙʲʝʢʪʥʦ ʦʨʠʝʥʪʠʨʦʚaʥʥʦʩʪʴʶ ʩʪʘʥʜʘʨʪ-

ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ, çʩʙʦʨʢʦʡ ʤʫʩʦʨʘè, ʧʦʤʦʱʴʶ ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʚʝʨʩʠʡ, ʘ 

ʥʘʧʨʠʤʝʨ ʞʝ ʦʥ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʩʝ ʧʦʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʥʶaʥʩʳ. ʊaʢʦʡ 

ʧʝʨʝʯʝʥʴ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʜʝʡʩʪʚʫʝʪ ʨʝʟʚʦʡ ʠ ʥʝʪʷʞʝʣʦʡ ʨʘʟʨaʙʦʪʢʝ ʧʨʠʣʦ-

ʞʝʥʠʡ. ʅʝʚʦʟʤʦʞʥʦ ʥʝ ʦʙʦʟʥʘʯʠʪʴ, ʩʦʙʩʪʚʝʥʥʦ, ʯʪʦ ʉ# ʫʯʠʪʳʚaʝʪ ʟʘʩʣʫʛʠ 

ʤʥʦʞʝʩʪʚʘ ʠʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨaʤʤʠʨʦʚaʥʠʷ, ʵʪʠʭ ʢaʢ: ʉ, Jʘvʘ, ʉ++, Visuʘl 

ɺʘsiʩ ʠ ʠʥʳʝ [7]. 

 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʫʯʝʪʘ ʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ  

ʜʣʷ ʈʫʙʮʦʚʩʢʦʛʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʦʙʣʝʛʯʠʪʴ ʠ 

ʫʩʢʦʨʠʪʴ ʨʘʙʦʪʫ ʫʯʝʪʦʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʦʪʨʫʜʥʠʢʘʤ ʠʥʩʪʠʪʫʪʘ. 

ʉʦʩʪʘʚʣʝʥʘ ʠʥʬʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʩʪʝʨʞʥʝʚʳʤʠ ʩʫʱ-

ʥʦʩʪʷʤʠ: ʫʩʪʨʦʡʩʪʚʦ, ʩʦʪʨʫʜʥʠʢ, ʢʘʙʠʥʝʪ. (ʨʠʩ.1). 

 

ʈʠʩ. 1. ʀʥʬʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʈʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʉʋɹɼ MySQL ʠ ʦʧʠʩʘʥʘ ʜʘʪʘʣʦʛʠ- 

ʯʝʩʢʘʷ ʤʦʜʝʣʴ (ʨʠʩ. 2). 
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ʈʠʩ. 2. ɼʘʪʘʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

 

ɸʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʛʨʘʤʤʥʳʤ ʠ ʘʧʧʘʨʘʪʥʳʤ ʩʨʝʜʩʪʚʘʤ 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ ʢ ʘʧʧʘʨʘʪʥʳʤ ʩʨʝʜʩʪʚʘʤ. ɼʣʷ ʨʘʙʦʪʳ ʧʨʦ-

ʛʨʘʤʤʳ ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʜʫʶʱʝʝ ʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ: 

- ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʩʪʘʥʜʘʨʪʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ ʥʘʣʠʯʠʝʤ ʫʩʪ-

ʨʦʡʩʪʚʘ ʚʚʦʜʘ/ʚʳʚʦʜʘ: 

- ʤʦʥʠʪʦʨ; 

- ʧʨʠʥʪʝʨ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʭʨʘʥʠʣʠʱʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʦʛʨʘʤʤʥʳʝ 

ʩʨʝʜʩʪʚʘ ʠ ʪʝʭʥʦʣʦʛʠʠ: 

1. ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ Windows 7/8/10 

2. VisualStudio  -  ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʚ ʢʦʪʦʨʦʡ ʤʦʞʥʦ: ʥʘʧʠʩʘʪʴ, ʦʪʣʘʜʠʪʴ 

ʠ ʚʳʧʦʣʥʠʪʴ ʩʙʦʨʢʫ ʢʦʜʘ, ʘ ʪʘʢʞʝ ʧʫʙʣʠʢʦʚʘʪʴ ʧʨʠʣʦʞʝʥʠʝ [3]. 

3. ʇʣʘʪʬʦʨʤʘ NET.Frʘmework 4.0 ï ʪʝʭʥʦʣʦʛʠʷ ʧʦʜʜʝʨʞʠʚaʁ ʱʘʷ 

ʩʦʟʜaʥʠʝ ʠ ʚʳʧʦʣʥʝʥʠʝ ʚʝʙ-ʩʣʫʞʙ ʠ ʧʨʠʣʦʞʝʥʠʡ Windows. 

4. EntityFramework 6.4.4 - ORM-ʩʠʩʪʝʤʘ (ʦʙʲʝʢʪʥʦ-ʨʝʣʷʮʠʦʥʥʳʡ 

ʢaʨʪʦʛʨaʬ). ʇʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ  ʨʝʣʷʮʠʦʥʥʳʭ ʜaʥʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚaʥʠʝʤ ʦʙʲʝʢʪʦʚ, ʩʧʝʮʠʬʠʯʥʳʭ ʜʣʷ ʜʦʤʝʥʘ [6] . 

5. MicrosoftSQLServer  - ʩʠʩʪʝʤa ʫʧʨaʚʣʝʥʠʷ ʨʝʣʷʮʠʦʥʥʳʤʠ ʙaʟaʤʠ 

ʜaʥʥʳʭ (ʉʋɹɼ). MicrosoftSQLServerɻ ʪʦ ɹɼ, ʩ ʥʘʠʙʦʣʝʝ ʥʘʜʸʞʥʳʤ ʩʧʦʩʦʙʦʤ 

ʭʨʘʥʝʥʠʷ, ʤʦʞʝʪ ʨʘʩʰʠʨʷʪʴʩʷ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʙʝʟ ʧʨʦʙʣʝʤ ʩ ʫʤʝʥʴ-

ʰʝʥʠʝʤ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʦʧʝʨʘʮʠʡ ʩ ʟʘʧʠʩʷʤʠ [8]. 
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6.  ʉ# - ʩʦʚʨʝʤʝʥʥʳʡ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʠ ʪʠʧʦʙʝʟʦʧʘʩʥʳʡ 

ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ  [4]. 

7. MicrosoftOfficeWord - ʪʝʢʩʪʦʚʳʡ ʧʨʦʮʝʩʩʦʨ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʩʦʟʜʘʥʠʷ, ʧʨʦʩʤʦʪʨʘ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʪʝʢʩʪʦʚ ʩʪaʪʝʡ, ʘ ʪaʢʞʝ ʠʥʳʭ ʜʦʢʫʤʝʥ-

ʪʦʚ, ʩ ʣʦʢʘʣʴʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʩʪʝʡʰʠʭ ʬʦʨʤ ʪʘʙʣʠʯʥʦ-ʤʘʪʨʠʯʥʳʭ ʘʣʛʦ-

ʨʠʪʤʦʚ [9]. 

8. MSExcel - ʧʨʦʛʨaʤʤa ʧʦʟʚʦʣʷʶʱa̫  ʨaʙʦʪaʪʴ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ 

ʪaʙʣʠʮaʤʠ. ʆʥa ʧʦʟʚʦʣʷʝʪ ʭʨʘʥʠʪʴ, ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʥʬʦʨ-

ʤʘʮʠʶ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʝʘʣʠʟʦʚʘʥ ʩʣʝʜʫʶʱʠʡ ʬʫʥʢʮʠʦʥʘʣ:  

 ʜʦʙʘʚʣʝʥʠʝ, ʠʟʤʝʥʝʥʠʝ, ʫʜʘʣʝʥʠʝ ʠ ʩʧʠʩʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʝʛʦ 
ʩʦʩʪʘʚʣʷʶʱʠʭ; 

 ʙʳʩʪʨʳʡ ʧʦʠʩʢ ʜʘʥʥʳʭ ʧʦ ʚʳʙʨʘʥʥʳʤ ʢʦʤʧʣʝʢʪʫʶʱʠʤ; 

 ʚʝʜʝʥʠʷ ʫʯʝʪʘ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʤʦʥʪʝ; 

 ʫʯʸʪ ʩʧʠʩʢʘ ʩʦʪʨʫʜʥʠʢʦʚ; 

 ʫʯʝʪ ʩʧʠʩaʥʥʦʛʦ ʦʩʥʘʱʝʥʠʷ a ʪaʢ ʞʝ aʚʪʦʤaʪʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʫʩʪʨʦʡʩʪʚ, ʧʦʜʣʝʞaɦ ʝʛʦ ʩʧʠʩaʥʠʶ; 

 ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʦʚ: çAʢʪ ʢʦʥʪʨʦʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʧʨaʚʠʣʴʥʦʩʪʠ 

ʧʨʦʚʝʜʝʥʠʷ ʠʥʚʝʥʪaʨʠʟaʮʠʠ ʮʝʥʥʦʩʪʝʡè, çʀʥʚʝʥʪaʨʠʟaʮʠʦʥʥa̫  

ʦʧʠʩʴ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚè, "ɾʫʨʥʘʣ ʫʯʝʪʘ ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʦʚʝʨʦʢ 

ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʡ" [5]. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

ʈʠʩ. 3. ʌʦʨʤʘ çʋʩʪʨʦʡʩʪʚʘè 

ʊʘʢ ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʠ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C# ʧʦʯʪʠ ʥʝ ʦʛʨʘʥʠʯʝʥʳ, 

ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʘ ʩʠʩʪʝʤʳ. 
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ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ. ʆʥʘ ʙʳʣʘ ʥʘʧʠʩʘʥʘ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C# ʚ ʩʨʝʜʝ ʨʘʟʨʘ-

ʙʦʪʢʠ VisualStudio ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Entity Framework ʠ ʙʘʟʳ ʜʘʥʥʳʭ 

Microsoft SQL Server. 
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ʋɼʂ  004.33 

ʌɸʁʃʆɺʓɽ ʍʈɸʅʀʃʀʀʑɸ 

 

ʀ.ɸ. ɻʨʦʤʘʢʠʥ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ.ʧʝʜ.ʥʘʫʢ, ʜʦʮʝʥʪ ʅ.ɸ. ʃʘʨʠʥʘ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ ñɸʣʪʘʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘò 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʬʘʡʣʦʚʳʝ ʭʨʘʥʠʣʠʱʘ, ʠʭ ʨʘʙʦʪʳ, ʘ 

ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Telegram ʚ ʜʘʥʥʦʤ ʢʘʯʝʩʪʚʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʘʡʣʦʚʳʝ ʭʨʘʥʠʣʠʱʘ, Telegram, ʢʣʠʝʥʪʩʢʦʝ ʧʨʠʣʦʞʝʥʠʝ 
  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʚʳʰʝʥʠʝ ʨʘʟʨʝʰʝʥʠʷ ʬʦʪʦ ʠ ʚʠʜʝʦ ʢʦʥʪʝʥʪʘ
[1]
, ʘ 

ʪʘʢʞʝ ʦʙʱʘʷ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʷ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ ʩʪʘʚʠʪ ʧʨʦʙʣʝʤʫ ʭʨʘʥʝʥʠʷ 

ʙʦʣʴʰʠʭ ʦʙʲʸʤʦʚ ʜʘʥʥʳʭ ʜʘʞʝ ʧʝʨʝʜ ʯʘʩʪʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ
[2]
.ɾʝʩʪʢʠʝ 

ʜʠʩʢʠ ʠ ʪʚʝʨʜʦʪʝʣʴʥʳʝ ʥʘʢʦʧʠʪʝʣʠ ʧʨʠ ʨʘʟʥʠʮʝ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʩʢʦʨʦʩʪʠ 

ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʠʤʝʶʪ ʦʙʱʠʝ ʧʨʦʙʣʝʤʳ. ʆʥʠ ʪʨʝʙʫʶʪ 

ʭʨʘʥʝʥʠʷ, ʧʠʪʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʦʰʠʙʦʢ, ʘ ʪʘʢʞʝ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʜʘʣʸʥʥʳʡ 

ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ.  

ʊʦʪ ʞʝ ʧʨʦʮʝʩʩ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʸʤʦʚ ʜʘʥʥʳʭ ʧʨʠʚʦʜʠʪ ʢ ʨʘʩʰʠʨʝʥʠʶ 

ʢʘʥʘʣʦʚ ʜʦʩʪʫʧʘ ʚ ʠʥʪʝʨʥʝʪ, ʯʪʦ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʧʦʷʚʣʝʥʠʝ ʦʙʣʘʯʥʳʭ ʭʨʘ-

ʥʠʣʠʱ. ʆʥʠ ʣʠʰʝʥʳ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

ʥʘ ʥʦʩʠʪʝʣʷʭ. ʄʠʥʫʩʳ ʦʙʣʘʯʥʳʭ ʨʝʰʝʥʠʡ ʩʣʝʜʫʶʪ ʠʟ ʜʝʣʝʛʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ 

ʩ ʜʘʥʥʳʤʠ. ʉʫʱʝʩʪʚʫʝʪ ʨʠʩʢ ʫʪʝʯʢʠ ʜʘʥʥʳʭ ʩ ʪʘʢʠʭ ʭʨʘʥʠʣʠʱ. ʇʨʠ ʠʩʯʝʨʧʘ-

ʥʠʠ ʙʝʩʧʣʘʪʥʦʛʦ ʣʠʤʠʪʘ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʩʪʠ ʘʙʦʥʝʥʪʩʢʫʶ ʧʣʘ-

ʪʫ, ʢʦʪʦʨʘʷ ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʚʳʰʘʝʪ ʩʪʦʠʤʦʩʪʴ ʭʨʘʥʝʥʠʷ ʥʘ ʣʠʯʥʳʭ ʜʠʩʢʘʭ
 

[3][5]
. 

ʆʜʥʦ ʠʟ ʥʝʦʯʝʚʠʜʥʳʭ ʨʝʰʝʥʠʡ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʟʘʛʨʫʟʢʘ ʜʘʥ-

ʥʳʭ ʚ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʠʣʠ ʤʝʩʩʝʥʜʞʝʨʳ. ʆʧʳʪʥʳʤ ʧʫʪʸʤ ʧʦʣʴʟʦʚʘʪʝʣʠ ʫʩ-

ʪʘʥʦʚʠʣʠ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʠʟ ʥʠʭ ʦʙʱʠʡ ʦʙʲʸʤ ʟʘʛʨʫʞʘʝʤʳʭ ʜʘʥʥʳʭ ʥʝ 

ʦʛʨʘʥʠʯʝʥ. ʅʝʜʦʩʪʘʪʢʘʤʠ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʶʪʩʷ, ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʦʙʲʸʤ ʟʘ-

ʛʨʫʞʘʝʤʳʭ ʬʘʡʣʦʚ, ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʥʝʢʦʪʦʨʳʝ ʠʭ ʪʠʧʳ ʚ ʯʘʩʪʠ ʩʦʮʠʘʣʴʥʳʭ 

ʩʝʪʝʡ, ʘ ʪʘʢʞʝ ʠʥʪʝʨʬʝʡʩ, ʥʘʮʝʣʝʥʥʳʡ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʦʙʱʝʥʠʝ, ʘ ʥʝ ʥʘ 

ʭʨʘʥʝʥʠʝ ʬʘʡʣʦʚ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʘʞʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʘʚʥʦʩʪʴʶ ʟʘʛʨʫʟʢʠ, ʘ ʥʝʚʘʞʥʦʩʪʴʶ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʨʦʙʣʝ-

ʤʘ ʚʦʟʤʦʞʥʦʡ ʫʪʝʯʢʠ ʚʩʸ ʪʘʢ ʞʝ ʘʢʪʫʘʣʴʥʘ, ʢʘʢ ʠ ʜʣʷ ʦʙʣʘʯʥʳʭ ʭʨʘʥʠʣʠʱ.  

ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʤʦʞʝʪ ʥʝ ʭʚʘʪʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ 

ʬʫʥʢʮʠʦʥʘʣʘ, ʤʥʦʛʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʫʙʣʠʯʥʦʝ API 

(ʦʪ ʘʥʛʣ. Application Programming Interface ð çʧʨʦʛʨʘʤʤʥʳʡ ʠʥʪʝʨʬʝʡʩ ʧʨʠ-

ʣʦʞʝʥʠʷè) ʧʦʟʚʦʣʷʶʱʝʝ ʦʙʨʘʱʘʝʪʩʷ ʢ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʠʩʭʦʜʥʦʛʦ ʧʨʠʣʦʞʝ-

ʥʠʷ ʠʟ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʦʜʘ
 [6]
. ɼʣʷ ʤʝʩʩʝʥʜʞʝʨʘ ʊʝʣʝʛʨʘʤ ʩʫʱʝʩʪʚʫʝʪ ʦʬʠʮʠ-

ʘʣʴʥʦʝ API ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʪʦʨʦʛʦ ʚʦʟʤʦʞʥʦ ʫʩʪʨʘʥʠʪʴ ʚʩʝ ʚʳʰʝʧʝʨʝ-

ʯʠʩʣʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ. ʊ.ʝ. ʩʦʟʜʘʪʴ ʢʣʠʝʥʪ Telegram ʩ ʠʥʪʝʨʬʝʡʩʦʤ, ʠʟʥʘ-

ʯʘʣʴʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʬʘʡʣʦʚ, ʠʤʝʶʱʠʡ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʝ ʰʠʬʨʦʚʘʥʠʝ ʠ ʥʝ ʦʛʨʘʥʠʯʝʥʥʳʡ ʨʘʟʤʝʨ ʟʘʛʨʫʞʘʝʤʦʛʦ ʬʘʡʣʘ
 [7]

. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʘ ʧʨʦʙʣʝʤʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʠ ʧʫʪʠ ʝʸ ʨʝʰʝʥʠʷ. 

ʊʦʛʜʘ ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʥʘʧʠʩʘʥʠʝ ʢʣʠʝʥʪʩʢʦʛʦ ʧʨʠʣʦʞʝ-

ʥʠʷ Telegram ʩ ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ. 
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ʩʦʟʜʘʥʠʷ ʩʘʡʪʦʚ. ʇʨʠʚʝʜʝʥ ʚʳʙʦʨ ʘʧʧʘʨʘʪʥʦʛʦ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʡ. Web-ʩʘʡʪ 

ʨʘʟʨʘʙʦʪʘʥ ʩ ʧʦʤʦʱʴʶ CMS WordPress. ʉʘʡʪ ʧʦʟʚʦʣʠʪ ʅʂʆ ʜʦʥʝʩʪʠ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʧʨʝʜʩʪʦʷʱʠʭ ʠ ʧʨʦʰʝʜʰʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʜʦ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʣʠʮ, ʘʥʦʥʩʠʨʦʚʘʪʴ ʧʨʝʜ-

ʩʪʦʷʱʠʝ ʩʦʙʳʪʠʷ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʧʨʦʝʢʪʦʚ, ʦʙʝʩʧʝʯʠʪʴ ʦʙ-

ʨʘʪʥʫʶ ʩʚʷʟʠ ʩ ʧʦʩʝʪʠʪʝʣʷʤʠ ʩʘʡʪʘ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʠʪʴ ʠʤʠʜʞ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʦʚʳʩʠʪʴ 

ʝʝ ʧʦʧʫʣʷʨʥʦʩʪʴ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:web-ʩʘʡʪ, ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʩʘʡʪʦʚ, CMS, WordPress. 

 

ɺʚʝʜʝʥʠʝ 

ʀʥʪʝʨʥʝʪ ï ʵʪʦ ʛʣʦʙʘʣʴʥʘʷ ʩʝʪʴ, ʦʙʲʝʜʠʥʷʶʱʘʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʤʧʴʶʪʝʨʦʚ ʧʦ ʚʩʝʤʫ ʟʝʤʥʦʤʫ ʰʘʨʫ. ʅʘʠʙʦʣʝʝ ʧʦʣʝʟʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʀʥ-

ʪʝʨʥʝʪʘ ï ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ, ʜʦʩʪʫʧ ʢ 

ʥʠʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʙʩʦʣʶʪʥʦ ʦʜʠʥʘʢʦʚʦ. ʉʘʤʦʝ ʛʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʩʝ-

ʪʠ ʀʥʪʝʨʥʝʪ ï ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʜʨʫʛʠʤ ʢʦʤʧʴʶʪʝʨʘʤ. ʕʪʦ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʨʘʟʥʳʤ ʜʘʥʥʳʤ ʪʘʢʠʤ, ʢʘʢ ʩʧʨʘʚʦʯ-

ʥʠʢʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʘʤ ʦʨʛʘʥʠʟʘʮʠʠ, ʭʨʘʥʷʱʠʤʩʷ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ, 

ʠ ʪ.ʜ. [10]. 

ɺʩʝ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʩʝʪʴʶ ʀʥʪʝʨʥʝʪ ʫʩʣʫʛʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝ-

ʜʫʶʱʠʝ ʚʠʜʳ: 

- ʜʦʩʪʫʧ ʢ ʨʘʟʣʠʯʥʳʤ ʙʘʟʘʤ ʜʘʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ web-ʩʘʡʪʦʚ, ʯʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʧʦʣʫʯʘʪʴ, ʥʘʧʨʠʤʝʨ, ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʜʫʢʮʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ ʪʝʤ 

ʠʣʠ ʠʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʩʳʣʢʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʦʦʙʱʝʥʠʡ ʩ ʦʜʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ 

ʥʘ ʜʨʫʛʦʡ ʠʣʠ ʜʘʞʝ ʥʘ ʮʝʣʳʡ ʨʷʜ ʢʦʤʧʴʶʪʝʨʦʚ ʩʨʘʟʫ. ʇʨʠʯʝʤ ʤʦʞʥʦ ʧʝʨʝ-

ʩʳʣʘʪʴ ʥʝ ʪʦʣʴʢʦ ʪʝʢʩʪʦʚʳʝ ʩʦʦʙʱʝʥʠʷ, ʥʦ ʠ ʨʘʟʣʠʯʥʳʝ ʬʘʡʣʳ, ʥʘʧʨʠʤʝʨ, 

ʜʦʢʫʤʝʥʪʳ, ʢʘʨʪʠʥʢʠ ʠ ʧʨʦʛʨʘʤʤʳ; 

- ʜʦʩʪʫʧ ʢ ʫʜʘʣʝʥʥʳʤ ʜʠʩʢʘʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʧʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʬʘʡ-

ʣʳ ʠ ʜʘʞʝ ʢʘʪʘʣʦʛʠ ʥʘ ʩʚʦʡ ʢʦʤʧʴʶʪʝʨ. 

ɺʝʙ-ʩʘʡʪ (web-site), ʩʦʢʨʘʱʝʥʥʦ ʩʘʡʪ (site) ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʙʱʝʜʦʩʪʫʧ-

ʥʳʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʚʝʙ-ʩʪʨʘʥʠʮ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʦʜʥʦ ʜʦʤʝʥʥʦʝ ʠʤʷ. 

ɺʝʙ-ʩʘʡʪʳ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʦʪʜʝʣʴʥʳʤ ʣʠʮʦʤ, ʛʨʫʧʧʦʡ, 

ʙʠʟʥʝʩʦʤ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʝʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ. ɺʤʝʩʪʝ ʚʩʝ ʦʙʱʝʜʦʩʪʫʧʥʳʝ 

ʚʝʙ-ʩʘʡʪʳ ʩʦʩʪʘʚʣʷʶʪ ʚʩʝʤʠʨʥʫʶ ʧʘʫʪʠʥʫ [1]. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʩʘʡʪ ï ʵʪʦ ʘʜʨʝʩ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʀʥʪʝʨ-

ʥʝʪʝ, ʥʘ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʢʘʢʘʷ-ʥʠʙʫʜʴ ʠʥʬʦʨʤʘʮʠʷ (ʪʝʢʩʪ, ʚʠʜʝʦ, ʬʦʪʦ-

ʛʨʘʬʠʠ, ʜʦʢʫʤʝʥʪʳ, ʤʫʟʳʢʘ ʠ ʧʨʦʯʝʝ). ɸ ʀʥʪʝʨʥʝʪ ï ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʪʘʢʠʭ ʘʜ-

ʨʝʩʦʚ. 

ʃʶʙʦʡ web-ʩʘʡʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʪʝʢʩʪʦʚʳʭ ʬʘʡʣʦʚ ʩ ʮʝʣʳʤ 

ʨʷʜʦʤ ʩʣʫʞʝʙʥʳʭ ʢʦʤʘʥʜ, ʚʩʪʘʚʣʝʥʥʳʭ ʤʝʞʜʫ ʘʙʟʘʮʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʫʢʨʘʩʠʪʴ ʚʥʝʰʥʠʡ ʚʠʜ ʩʘʡʪʘ, ʫʚʝʣʠʯʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦ 

ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʦʚ, ʥʘʧʨʠʤʝʨ, ʜʦʙʘʚʠʪʴ ʬʫʥʢʮʠʠ ʧʝʨʝʭʦʜʘ ʩ ʦʜʥʦʡ ʩʪʨʘʥʠʮʳ 

ʥʘ ʜʨʫʛʫʶ, ʩʢʘʯʠʚʘʥʠʷ ʬʘʡʣʦʚ ʠ ʧʨʦʯʝʝ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʩʘʡʪʘ 

ʜʣʷ ʘʚʪʦʥʦʤʥʦʡ ʥʝʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʨʘʟʚʠʪʠʷ ʣʠʯ-

ʥʦʩʪʠ çɻʨʘʥʠè. ʆʥ ʧʦʟʚʦʣʠʪ ʜʦʥʝʩʝʥʠʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʝʜʩʪʦʷʱʠʭ ʠ ʧʨʦ-
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ʰʝʜʰʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʜʦ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʣʠʮ, ʘʥʦʥʩʠʨʦʚʘʪʴ ʧʨʝʜʩʪʦʷʱʠʝ 

ʩʦʙʳʪʠʷ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʧʨʦʝʢʪʦʚ, ʦʙʝʩʧʝʯʠʪʴ ʦʙ-

ʨʘʪʥʫʶ ʩʚʷʟʠ ʩ ʧʦʩʝʪʠʪʝʣʷʤʠ ʩʘʡʪʘ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʠʪʴ ʠʤʠʜʞ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʧʦʚʳʩʠʪʴ ʝʝ ʧʦʧʫʣʷʨʥʦʩʪʴ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ɸʅʉʆʆ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʨʘʟʚʠʪʠʷ ʣʠʯ-

ʥʦʩʪʠ çɻʨʘʥʠè. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʨʝʘʣʠʟʘʮʠʷ ʩʦʮʠʘʣʴʥʦ-

ʟʥʘʯʠʤʳʭ ʧʨʦʝʢʪʦʚ ɸʅʉʆʆ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ çɻʨʘʥʠè. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʘʡʪʘ ɸʅʉʆʆ ʚʩʝʩʪʦʨʦʥʥʝʛʦ 

ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ çɻʨʘʥʠè. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘ-

ʜʘʯʠ: 

- ʠʟʫʯʠʪʴ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʩʘʡʪʦʚ; 

- ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʧʷʪʠ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ CMS; 

- cʧʨʦʝʢʪʠʨʦʚʘʪʴ ɹɼ; 

- ʠʟʫʯʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʦʩʪʨʦʝʥʠʷ web-ʩʘʡʪʦʚ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ web-ʩʘʡʪ. 

 

ʊʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʩʘʡʪʦʚ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʩʘʡʪʦʚ [8]: 

1. ʊʝʭʥʦʣʦʛʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʟʤʝʪʢʠ (HTML) ʠ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʩʪʨʘʥʠ-

ʮʳ (ʷʟʳʢ ʩʪʠʣʝʡ CSS)[11]: 

- ʷʟʳʢ ʨʘʟʤʝʪʢʠ HTML ʦʪʚʝʯʘʝʪ ʥʝ ʪʦʣʴʢʦ ʟʘ ʩʪʨʫʢʪʫʨʫ ʩʘʡʪʘ, ʥʦ ʠ ʟʘ 

ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʕʪʦ ʫʜʦʙʥʦ ʜʣʷ ʩʘʡʪʦʚ ʩ ʥʝ-

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʪʘʪʠʯʥʳʭ ʩʪʨʘʥʠʮ [11]; 

- ʷʟʳʢ ʩʪʠʣʝʡ CSS ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʩʘʡʪʘ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʚʝʨʩʠʡ web-ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ 

ʢʦʨʨʝʢʪʥʦ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ ʠ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. 

2. ʗʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (PHP, Java Script, Python) ʠ ʙʘʟʘ ʜʘʥʥʳʭ 

(ʥʘʧʨʠʤʝʨ, MySQL) [3, 12]: 

- ʜʣʷ PHP ʥʘʧʠʩʘʥʦ ʤʥʦʞʝʩʪʚʦ ʛʦʪʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʦʙʣʝʛʯʘʶʱʠʭ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʩʘʡʪʦʤ, ʘ ʚʝʙ-ʨʘʟʨʘʙʦʪʯʠʢʫ ï ʝʛʦ ʩʦʟʜʘʥʠʝ. 

ʇʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʨʝʘʣʠʟʦʚʘʪʴ ʬʫʥʢʮʠʠ: ʨʝʛʠʩʪʨʘʮʠʷ ʥʦʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʠ ʘʚʪʦʨʠʟʘʮʠʷ, ʧʦʠʩʢ, ʢʦʤʤʝʥʪʠʨʦʚʘʥʠʝ, ʬʦʨʤʳ ʜʣʷ ʦʙʨʘʪ-

ʥʦʡ ʩʚʷʟʠ ʠ ʪ.ʜ.; 

- ʫ Java Script ʤʥʦʛʦ ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ. ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ï ʩʦʟ-

ʜʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʚʝʙ-ʩʪʨʘʥʠʮ. ʉ ʧʦʤʦʱʴʶ ʥʘʧʠʩʘʥʥʳʭ ʥʘ ʵʪʦʤ ʷʟʳʢʝ 

ʩʮʝʥʘʨʠʝʚ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴ ʩʪʨʫʢʪʫʨʦʡ ʩʪʨʘʥʠʮʳ ʠ ʦʪʜʝʣʴʥʳ-

ʤʠ ʝʝ ʵʣʝʤʝʥʪʘʤʠ; 

- Django ï ʤʦʱʥʳʡ ʬʨʝʡʤʚʦʨʢ Python, ʷʚʣʷʝʪʩʷ ʫʜʦʙʥʳʤ ʧʝʨʩʧʝʢ-

ʪʠʚʥʳʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʘʡʪʦʚ, ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ. ʅʦ 

ʪʨʝʙʫʝʪ ʜʣʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ. 
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3. ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʥʪʦʤ (ʘʥʛʣ. Contentmanagementsystem, 

CMS). ʅʘʧʨʠʤʝʨ: WordPress, Joomla, OpenCart, Drupal, 1ʉ-ɹʠʪʨʠʢʩ [4, 5, 7, 

13]. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʠʭ ʧʨʦʛʨʘʤʤ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 

[9]. 

ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʥʪʦʤ 

 
 WordPress 1ʉ-

ɹʠʪʨʠʢʩ 

Joomla OpenCart Drupal  

ʃʠʮʝʥʟʠʷ ɹʝʩʧʣʘʪʥʘʷ ʇʣʘʪʥʘʷ ɹʝʩʧʣʘʪʥʘʷ ɹʝʩʧʣʘʪʥʘʷ ɹʝʩʧʣʘʪʥʘʷ 

ʊʠʧʳ ʩʘʡʪʦʚ, 

ʜʣʷ ʢʘʢʠʭ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ 

ʃʶʙʳʝ ʂʨʫʧʥʳʝ 

ʩʘʡʪʳ 

ʃʶʙʳʝ ʕʣʝʢʪʨʦʥ-

ʥʘʷ ʢʦʤ-

ʤʝʨʮʠʷ 

ʃʶʙʳʝ 

ʉʠʩ-

ʪʝʤ-

ʥʳʝ 

ʪʨʝ-

ʙʦʚʘ-

ʥʠʷ 

ʗʟʳʢʠ 

ʧʨʦʛʨʘʤ

ʤʠʨʦ-

ʚʘʥʠʷ 

PHP (ʚʝʨ-

ʩʠʷ 7.4 ʠ 

ʚʳʰʝ) 

PHP (ʚʝʨ-

ʩʠʷ 7.1 ʠ 

ʚʳʰʝ) 

PHP (ʚʝʨʩʠʷ 

5.3.10 ʠ ʚʳ-

ʰʝ) 

PHP (ʚʝʨ-

ʩʠʷ 5.4 ʠ 

ʚʳʰʝ) 

PHP (ʚʝʨ-

ʩʠʷ 7.2 ʠʣʠ 

ʚʳʰʝ) 

ɹɼ MySQL 

(ʚʝʨʩʠʷ 5.6 

ʠ ʚʳʰʝ), 

MariaDB 

(ʚʝʨʩʠʷ 

10.1 ʠ ʚʳ-

ʰʝ) 

MySQL 

(ʚʝʨʩʠʷ 

5.6 ʠ ʚʳ-

ʰʝ) 

MySQL (ʚʝʨ-

ʩʠʷ 5.5.3 ʠ 

ʚʳʰʝ), MS 

SQL (ʚʝʨʩʠʷ 

10.50.1600.1 

ʠ ʚʳʰʝ), 

Postgres SQL 

(ʚʝʨʩʠʷ 9.1 ʠ 

ʚʳʰʝ) 

MySQLi MySQL 

(ʚʝʨʩʠʷ 

5.5.3 ʠ ʚʳ-

ʰʝ), 

Postgres 

SQL (9.1.2 

ʠʣʠ ʚʳʰʝ), 

SQLite 

(ʚʝʨʩʠʷ 

3.4.2 ʠʣʠ 

ʚʳʰʝ) 

ʆʉ Windows, 

UNIX 

Windows, 

UNIX 

Windows, 

UNIX 

Windows, 

UNIX 

Windows, 

UNIX 

ɺʝʙ-

ʩʝʨ-

ʚʝʨʳ 

Apache, 

nginx 

Apache 

 

Apache, IIS, 

nginx 

Apache (ʨʝ-

ʢʦʤʝʥʜʦʚʘ-

ʥʦ), IIS, 

nginx 

Apache, 

nginx, IIS 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʴ 

ʆʛʨʘʥʠʯʝʥ-

ʥʳʝ ʬʫʥʢ-

ʮʠʠ ʧʨʠ ʙʘ-

ʟʦʚʦʡ ʢʦʥ-

ʬʠʛʫʨʘʮʠʠ 

ɺʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ 

ʟʘʱʠʪʳ ʠ 

ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʦ-

ʩʪʠ 

ɹʦʣʴʰʘʷ ʩʪʘ-

ʪʠʩʪʠʢʘ 

ʚʟʣʦʤʦʚ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʫʤʝʥʴʰʘʝʪʩʷ 

ʧʨʠ ʫʩʪʘʥʦʚ-

ʢʝ ʩʪʦʨʦʥʥʠʭ 

ʨʘʩʰʠʨʝʥʠʡ, 

ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʴ ʥʝ-

ʍʦʨʦʰʘʷ 

ʙʘʟʦʚʘʷ ʟʘ-

ʱʠʱʝʥ-

ʥʦʩʪʴ, ʧʨʠ 

ʨʘʩʰʠʨʝʥʠʠ 

ʧʣʦʱʘʜʢʠ 

ʥʝʦʙʭʦʜʠʤʦ 

ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦ ʨʘ-

ʙʦʪʘʪʴ ʥʘʜ 

ɺʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ 

ʟʘʱʠʱʝʥ-

ʥʦʩʪʠ ʠ 

ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ, 

ʢʦʨʨʝʢʪʥʘʷ 

ʨʘʙʦʪʘ ʥʘ 

ʤʦʱʥʳʭ 

ʭʦʩʪʠʥʛʘʭ 
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ʜʦʩʪʘʪʦʯʥʘʷ 

ʜʣʷ ʢʨʫʧʥʳʭ 

ʧʨʦʝʢʪʦʚ 

ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʴʶ 

ɺʦʟʤʦʞʥʦʩʪʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʦʛʦ ʢʦʥʬʠʛʫ-

ʨʠʨʦʚʘʥʠʷ 

ɻʠʙʢʘʷ ʩʠʩ-

ʪʝʤʘ, ʣʝʛ-

ʢʦʝ ʤʘʩ-

ʰʪʘʙʠʨʦʚʘ-

ʥʠʝ 

ɺʦʟʤʦʞ-

ʥʦʩʪʠ ʜʣʷ 

ʤʘʩʰʪʘ-

ʙʠʨʦʚʘʥʠʷ 

ʦʯʝʥʴ ʰʠ-

ʨʦʢʠ 

ʆʯʝʥʴ ʛʠʙʢʘʷ 

ʩʠʩʪʝʤʘ, ʣʝʛ-

ʢʦʝ ʤʘʩʰʪʘ-

ʙʠʨʦʚʘʥʠʝ 

ɻʠʙʢʘʷ ʩʠʩ-

ʪʝʤʘ, ʣʝʛʢʦʝ 

ʤʘʩʰʪʘʙʠ-

ʨʦʚʘʥʠʝ, 

ʠʤʝʝʪʩʷ 

ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʦʜ-

ʢʣʶʯʘʪʴ 

ʦʪʝʯʝʩʪʚʝʥ-

ʥʳʝ ʠ ʟʘ-

ʧʘʜʥʳʝ ʩʝʨ-

ʚʠʩʳ ʜʦʩ-

ʪʘʚʢʠ ʠ ʦʧ-

ʣʘʪʳ 

ɻʠʙʢʘʷ ʩʠʩ-

ʪʝʤʘ, ʰʠʨʦ-

ʢʠʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ 

ʥʘʩʪʨʦʡʢʠ 

ʋʜʦʙʩʪʚʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ 

ʅʘʩʪʨʦʡʢʘ 

ʠ ʫʩʪʘʥʦʚʢʘ 

ʧʨʦʩʪʘʷ, 

ʤʥʦʛʦ ʨʫ-

ʢʦʚʦʜʩʪʚ 

ɹʝʩʧʣʘʪ-

ʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ 

ʧʦ ʫʩʪʘ-

ʥʦʚʢʝ ʠ 

ʥʘʩʪʨʦʡʢʝ 

ʢʨʘʡʥʝ 

ʤʘʣʦ, ʤʦ-

ʛʫʪ ʚʦʟʥʠ-

ʢʘʪʴ ʪʨʫʜ-

ʥʦʩʪʠ ʜʣʷ 

ʥʦʚʠʯʢʦʚ 

ʇʨʦʩʪʘʷ ʫʩ-

ʪʘʥʦʚʢʘ, ʙʳ-

ʩʪʨʦʝ ʨʘʟʚʦ-

ʨʘʯʠʚʘʥʠʝ ʥʘ 

ʭʦʩʪʠʥʛʘʭ, 

ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʥʦʚʠʯʢʦʚ 

ʇʨʦʩʪʘʷ ʥʘ-

ʩʪʨʦʡʢʘ ʠ 

ʫʩʪʘʥʦʚʢʘ, 

ʫʜʦʙʥʳʡ 

ʠʥʪʝʨʬʝʡʩ, 

ʧʦʜʭʦʜʠʪ 

ʜʣʷ ʥʦʚʠʯ-

ʢʦʚ 

ʀʥʪʝʨʬʝʡʩ 

ʥʝʜʦʩʪʘ-

ʪʦʯʥʦ ʧʦʥʷ-

ʪʝʥ ʜʣʷ ʥʦ-

ʚʠʯʢʦʚ, ʫʩ-

ʪʘʥʦʚʢʘ ʥʘ 

ʭʦʩʪʠʥʛʝ ʚ 

ʦʜʠʥ ʢʣʠʢ 

ɺʩʪʨʦʝʥʥʳʝ 

ʤʦʜʫʣʠ 

ɹʘʟʦʚʳʝ 

ʧʣʘʛʠʥʳ, 

ʤʥʦʛʦ 

ʧʣʘʪʥʳʭ ʠ 

ʙʝʩʧʣʘʪʥʳʭ 

ʤʦʜʫʣʝʡ 

ʂʦʣʠʯʝʩʪ-

ʚʦ ʚʩʪʨʦ-

ʝʥʥʳʭ ʤʦ-

ʜʫʣʝʡ ʟʘ-

ʚʠʩʠʪ ʦʪ 

ʨʝʜʘʢʮʠʠ 

ʩʠʩʪʝʤʳ 

ʄʥʦʛʦ ʚʩʪʨʦ-

ʝʥʥʳʭ ʤʦʜʫ-

ʣʝʡ, ʝʩʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʩʪʘʥʘʚʣʠ-

ʚʘʪʴ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʝ 

ʧʣʘʛʠʥʳ 

ʄʥʦʛʦ 

ʚʩʪʨʦʝʥʥʳʭ 

ʤʦʜʫʣʝʡ 

ʜʣʷ ʦʥʣʘʡʥ-

ʪʦʨʛʦʚʣʠ, 

ʝʩʪʴ ʚʦʟ-

ʤʦʞʥʦʩʪʴ 

ʫʩʪʘʥʘʚʣʠ-

ʚʘʪʴ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʝ 

ʧʣʘʛʠʥʳ 

ɹʘʟʦʚʳʡ 

ʥʘʙʦʨ ʤʦ-

ʜʫʣʝʡ, ʢʦ-

ʪʦʨʳʝ ʨʘʙʦ-

ʪʘʶʪ ʚ 

ʩʚʷʟʢʝ, ʧʨʠ 

ʫʩʪʘʥʦʚʢʝ 

ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʭ 

ʨʘʩʰʠʨʝʥʠʡ 

ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʝʨʷʪʴ 

ʠʭ ʩʦʚʤʝʩ-

ʪʠʤʦʩʪʴ ʩ 

ʫʞʝ ʫʩʪʘ-

ʥʦʚʣʝʥʥʳ-

ʤʠ 
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4. ʂʦʥʩʪʨʫʢʪʦʨʳ ʩʘʡʪʦʚ (WiX, uCoz, TildaPublishing ʠ ʪ.ʜ.)[2], [6]. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʩʘʡʪʦʚ: 

ï ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 

ï ʥʘʙʦʨ ʛʦʪʦʚʳʭ ʰʘʙʣʦʥʦʚ; 

ï ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʢʦʜʠʥʛʝ; 

ï ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʩʘʡʪʦʚ; 

ï ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʪʦʨʦʥʥʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ; 

ï ʨʝʛʫʣʷʨʥʳʝ ʦʙʥʦʚʣʝʥʠʷ. 

ʅʝʜʦʩʪʘʪʢʠ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʩʘʡʪʦʚ: 

ï cʩʘʡʪʳ ʥʘ ʢʦʥʩʪʨʫʢʪʦʨʘʭ ʧʦʭʦʞʠ; 

ï ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ; 

ï ʩʣʦʞʥʦʩʪʠ ʧʝʨʝʥʦʩʘ ʩʘʡʪʦʚ ʥʘ ʜʨʫʛʦʡ ʭʦʩʪʠʥʛ. 

 

ɺʳʙʦʨ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚʝʙ-ʩʘʡʪʘ ʙʳʣʦ ʨʝʰʝʥʦ ʚʳʙʨʘʪʴ CMS WordPress. 

WordPress ʷʚʣʷʝʪʩʷ ʤʦʱʥʦʡ ʠ ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʦʡ CMS, ʦʙʣʘʜʘʶʱʝʡ 

ʩʣʝʜʫʶʱʠʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ: 

1. ʃʝʛʢʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʫʩʪʘʥʦʚʢʠ. 

2. ʇʨʦʩʪʦʪʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 

3. ʋʜʦʙʥʘʷ ʧʘʥʝʣʴ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ. 

4. ʅʘʣʠʯʠʝ ʤʥʦʞʝʩʪʚʘ ʧʣʘʛʠʥʦʚ, ʢʦʪʦʨʳʝ ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʚ ʦʜʥʦʤ ʤʝʩ-

ʪʝ.  

5. ʍʦʨʦʰʝʝ ʧʨʦʜʚʠʞʝʥʠʝ ʚ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤʘʭ (SEO).  

6. ɹʝʩʧʣʘʪʥʦʩʪʴ. 

ɹʦʣʝʝ ʪʦʛʦ, ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 

ʧʣʘʛʠʥʳ: 

- Elementor ï ʧʣʘʛʠʥ-ʢʦʥʩʪʨʫʢʪʦʨ ʜʣʷ WordPress, ʨʘʩʰʠʨʷʶʱʠʡ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʝʜʘʢʪʦʨʘ; 

- Contact Form 7ï ʧʣʘʛʠʥ, ʫʧʨʦʱʘʶʱʝʡ ʩʦʟʜʘʥʠʝ ʪʘʢʠʭ ʬʦʨʤ, ʢʘʢ 

ʬʦʨʤ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ; 

- Location Weather ï ʧʨʦʩʪʦʡ ʧʣʘʛʠʥ ʜʣʷ ʚʩʪʨʘʠʚʘʥʠʷ ʥʘ web-ʩʘʡʪ ʧʨʦ-

ʛʥʦʟʘ ʧʦʛʦʜʳ; 

- OpenUserMap ï ʧʣʘʛʠʥ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢʘʨʪʳ ʥʘ ʩʘʡʪʘʭ; 

- Smart Slider 3 ï ʧʣʘʛʠʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʣʘʡʜʝʨʘ ʩʘʡʪʦʚ ʣʶʙʦʡ ʩʣʦʞʥʦ-

ʩʪʠ; 

- Simple Custom CSS ï ʧʣʘʛʠʥ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʜʦʙʘʣʝʥʠʷ ʧʦʣʴ-

ʟʦʚʘʪʝʣʴʩʢʦʛʦ ʢʦʜʘ CSS; 

- Unlimited Elements for Elementor, ElementsKit ï ʜʦʧʦʣʥʝʥʠʷʜʣʷʧʣʘʛʠ-

ʥʘ Elementor. 

CMS WordPress ʜʣʷ ʩʚʦʝʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫ-

ʝʪ MySQL. 

MySQL ï ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʝʣʷʮʠʦʥʥʳʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʦʙʣʘʜʘʶ-

ʱʘʷ ʩʣʝʜʫʶʱʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ: 
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1. ʆʪʢʨʳʪʦʩʪʴ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʉʋɹɼ ʙʝʩʧʣʘʪʥʦ ʜʣʷ 

ʜʦʤʘʰʥʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

2. ʇʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. MySQL ʠʤʝʝʪ ʧʨʦʩʪʦʡ ʠ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨ-

ʬʝʡʩ, ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʣʘʛʠʥʳ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ. 

3. ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ. MySQL ʩʦʜʝʨʞʠʪ ʚʝʩʴ ʥʝʦʙʭʦʜʠʤʳʡ ʥʘʙʦʨ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ, ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ ʣʶʙʦʡ ʩʣʦʞʥʦʩʪʠ. 

4. ɹʝʟʦʧʘʩʥʦʩʪʴ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʩʪʨʦʝʥʳ ʠ ʨʘʙʦ-

ʪʘʶʪ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

5. ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ. MySQL ʧʨʠʤʝʥʷʝʪʩʷ ʢʘʢ ʜʣʷ ʤʘʣʳʭ ʪʘʢ ʠ ʜʣʷ 

ʙʦʣʴʰʠʭ ʧʨʦʝʢʪʦʚ. 

6. ʉʢʦʨʦʩʪʴ. MySQL ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʙʳʩʪʨʳʭ ʉʋɹɼ 

ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʨʳʥʢʝ. 

 

ʅʘʟʥʘʯʝʥʠʝ ʩʘʡʪʘ 

Web-ʩʘʡʪ ʜʣʷ ɸʅʉʆʆ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ çɻʨʘʥʠè ʧʨʝʜ-

ʥʘʟʥʘʯʝʥ ʜʣʷ:  

ï  ʦʧʝʨʘʪʠʚʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʘʡʪʘ; 

ï  ʧʦʜʜʝʨʞʢʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ; 

ï  ʘʥʦʥʩʠʨʦʚʘʪʴ ʧʨʝʜʩʪʦʷʱʠʝ ʩʦʙʳʪʠʷ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʦʚ; 

ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʩʘʡʪʘ (ʨʠʩʫʥʦʢ 1) ʩʦʜʝʨʞʠʪ ʤʝʥʶ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʨʘʟʜʝ-

ʣʦʚ: çʆ ʥʘʩè, çʅʘʰʠ ʧʨʦʝʢʪʳè, çʅʦʚʦʩʪʠè, çʅʘʧʠʩʘʪʴ ʚ ʅʂʆè, çɺʘʰʠ ʦʪʟʳ-

ʚʳè. 

 
ʈʠʩ. 1. ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʩʘʡʪʘ 
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ɺʳʰʝ ʤʝʥʶ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʰʘʧʢʘ ʩʘʡʪʘ, ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʦʪʦʨʫʶ ʤʦʞʥʦ 

ʧʦʧʘʩʪʴ ʦʙʨʘʪʥʦ ʥʘ ʛʣʘʚʥʫʶ ʩʪʨʘʥʠʮʫ. ʇʦʜ ʤʝʥʶ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʦʢʥʦ ʩ ʨʘʩ-

ʰʠʬʨʦʚʢʦʡ ʥʘʟʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ. ʉ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ ʤʦʞʥʦ ʧʝʨʝʭʦʜʠʪʴ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʟʜʝʣʳ. ɺ ʙʦʢʦʚʦʤ ʤʝʥʶ ʨʘʩʧʦʣʦʞʝʥʘ ʧʦʠʩʢʦʚʘʷ ʩʪʨʦʢʘ 

ʜʣʷ ʧʦʠʩʢʘ ʟʘʧʠʩʝʡ, ʢʘʣʝʥʜʘʨʴ, ʠ ʧʨʦʛʥʦʟ ʧʦʛʦʜʳ. ɺ ʥʠʞʥʝʤ ʤʝʥʶ (ʧʦʜʚʘʣʝ) 

ʜʫʙʣʠʨʫʶʪʩʷ ʢʦʥʪʘʢʪʳ ʠ ʧʘʨʪʥʸʨʳ ʅʂʆ. ʊʘʢʞʝ ʥʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʝ ʜʫʙʣʠ-

ʨʫʶʪʩʷ 10 ʩʚʝʞʠʭ ʥʦʚʦʩʪʝʡ ʠʟ ʨʘʟʜʝʣʘ çʅʦʚʦʩʪʠè.  

ʈʘʟʜʝʣ çʆ ʥʘʩè ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʪʨʠ ʧʦʜʨʘʟʜʝʣʘ: çʆʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷè, 

çʋʩʪʘʚè, çʉʦʪʨʫʜʥʠʢʠè, çʅʘʰʠ ʧʘʨʪʥʸʨʳè, çʂʦʥʪʘʢʪʳè. ɺ ʧʦʜʨʘʟʜʝʣʝ çʉʦ-

ʪʨʫʜʥʠʢʠè ʩʦʜʝʨʞʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʜʝʡʩʪʚʫʶʱʠʭ ʩʦʪʨʫʜʥʠʢʘʭ ʅʂʆ (ʨʠʩʫ-

ʥʦʢ 2). ʇʨʠ ʥʘʚʝʜʝʥʠʠ ʥʘ ʩʦʪʨʫʜʥʠʢʘ ʚʩʧʣʳʚʘʝʪ ʬʘʤʠʣʠʷ, ʠʤʷ ʠ ʦʪʯʝʩʪʚʦ, ʘ 

ʪʘʢʞʝ ʜʦʣʞʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʦʥ ʟʘʥʠʤʘʝʪ. ɺ ʧʦʜʨʘʟʜʝʣʝ çʋʩʪʘʚè ʧʨʠʢʨʝʧʣʸʥ 

ʬʘʡʣ ʩ ʫʩʪʘʚʦʤ, ʧʦ ʢʦʪʦʨʦʤʫ ʜʝʡʩʪʚʫʝʪ ʜʘʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ. ʇʦʜʨʘʟʜʝʣ çʅʘ-

ʰʠ ʧʘʨʪʥʸʨʳè ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʘʨʪʥʝʨʘʭ, ʩ ʢʦʪʦʨʳʤʠ ʩʦʪʨʫʜʥʠʯʘʝʪ 

ʜʘʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ. ɺ ʧʦʜʨʘʟʜʝʣʝ çʂʦʥʪʘʢʪʳè ʩʦʜʝʨʞʘʪʴʩʷ ʢʦʥʪʘʢʪʥʳʝ ʜʘʥ-

ʥʳʝ, ʨʝʞʠʤ ʨʘʙʦʪʳ ʠ ʘʜʨʝʩ, ʘ ʪʘʢʞʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʢʘʨʪʝ 

(ʨʠʩʫʥʦʢ 3).  

ʈʘʟʜʝʣ çʅʘʰʠ ʧʨʦʝʢʪʳè ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʷ ʦʙʦ ʚʩʝʭ ʧʨʦʝʢʪʘʭ, ʨʝʘ-

ʣʠʟʫʝʤʳʝ ʦʨʛʘʥʠʟʘʮʠʝʡ.  

ʈʘʟʜʝʣ çʅʦʚʦʩʪʠè ʦʪʦʙʨʘʞʘʝʪ ʘʢʪʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. 

 
ʈʠʩ. 2. ʉʪʨʘʥʠʮʘ ʧʦʜʨʘʟʜʝʣʘ çʉʦʪʨʫʜʥʠʢʠè 
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ʈʠʩ. 3. ʉʪʨʘʥʠʮʘ ʧʦʜʨʘʟʜʝʣʘ çʂʦʥʪʘʢʪʳè 

 

ʉʘʡʪ ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ɼʣʷ ʵʪʦʛʦ ʜʦʩʪʘ-

ʪʦʯʥʦ ʧʝʨʝʡʪʠ ʚ ʨʘʟʜʝʣ çʅʘʧʠʩʘʪʴ ʚ ʅʂʆè (ʨʠʩʫʥʦʢ 4), ʯʪʦʙʳ ʩʚʷʟʘʪʴʩʷ ʩ ʦʨ-

ʛʘʥʠʟʘʮʠʝʡ. ɼʣʷ ʦʪʧʨʘʚʢʠ ʩʦʦʙʱʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʩʚʦʡ ʧʦʯʪʦʚʳʡ 

ʘʜʨʝʩ. 

 

 
ʈʠʩ. 4. ʉʪʨʘʥʠʮʘ ʨʘʟʜʝʣʘ çʅʘʧʠʩʘʪʴ ʚ ʅʂʆè 

 

ɺ ʨʘʟʜʝʣʝ çɺʘʰʠ ʦʪʟʳʚʳè ʦʪʦʙʨʘʞʘʶʪʩʷ ʧʦʩʣʝʜʥʠʝ ʢʦʤʤʝʥʪʘʨʠʠ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʡ ʧʦʜ ʧʫʙʣʠʢʫʝʤʳʤʠ ʥʦʚʦʩʪʷʤʠ ʠ ʧʨʦʝʢʪʘʤʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ɺʝʙ-ʩʘʡʪ: ʯʪʦ ʵʪʦ ʪʘʢʦʝ ʠ ʜʣʷ ʯʝʛʦ ʵʪʦ ʩʦʟʜʘʶʪ? [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝ-

ʩʫʨʩ]. ï ʈʝʞʠʤ  ʜʦʩʪʫʧʘ: https://start-luck.ru/dlya-novichka/chto-takoe-veb-

sajt.html. 

2. ɺʠʜʳ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʩʘʡʪʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://dvayarda.ru/eto-interesno/konstruktory-saytov/. 
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3. ʄʘʨʢʠʥ, ɸ. ɺ. ʆʩʥʦʚʳ web-ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ PHP: ʫʯʝʙʥʦʝ ʧʦ-

ʩʦʙʠʝ / ɸ. ɺ.ʄʘʨʢʠʥ, ʉ. ʉ. ʐʢʘʨʠʥ. ï ʄʦʩʢʚʘ: ɼʠʘʣʦʛ-ʄʀʌʀ, 2013. ï 249 ʩ. 
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This article discusses the development of a website for an autonomous non-profit organiza-

tion for the comprehensive development of the personality "Frontiers". The object, subject, pur-

pose and objectives of the study are described. Comparative characteristics of site creation 

technologies are presented. The choice of hardware and software is given. The website was de-

veloped using the WordPress CMS. The site will allow NGOs to convey information about up-

coming and past events to a wide range of people, announce upcoming events as part of the im-

plementation of socially significant projects, provide feedback to site visitors, as well as improve 

the image of the organization and increase its popularity. 

Keywords: website, website development technologies, CMS, WordPress. 
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ɺʆʇʈʆʉʓ ʈɸɿʈɸɹʆʊʂʀ ɺʀʈʊʋɸʃʔʅʆʁ ʃɸɹʆʈɸʊʆʈʅʆʁ 

ʈɸɹʆʊʓ ʇʆ ʀɿʋʏɽʅʀʖ ʅɾʄɼ 

 

ʗ.ʀ. ʂʘʙʘʰʦʚ, ʅ.ʉ. ʂʦʪʝʛʦʚ, ɺ.ɼ. ʄʠʣʴʢʦ
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ɺ.ʄ. ʇʨʫʜʥʠʢʦʚ 
ɹʝʣʦʨʫʩʩʢʦ-ʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʦʛʠʣʸʚ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 

 

ɺ ʧʫʙʣʠʢʘʮʠʠ ʘʢʮʝʥʪʠʨʫʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ 

web-ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʥʪʝʨʘʢ-

ʪʠʚʥʦʤ ʧʦʜʭʦʜʝ ʢ ʧʨʦʮʝʩʩʫ ʦʙʨʘʟʦʚʘʥʠʷ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʚʠʨʪʫʘʣʠʟʘʮʠʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʨʘʙʦʪʳ web-ʧʨʠʣʦʞʝʥʠʷ. ʇʦʜʯʝʨʢʠ-

ʚʘʝʪʩʷ, ʯʪʦ ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʚ ʦʙʫʯʝʥʠʠ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

ʂʣʯʁʝʚʳʝ ʩʣʦʚʘ:ʚʠʨʪʫʘʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ, ʞʝʩʪʢʠʡ ʜʠʩʢ, ʠʥʪʝʨʘʢʪʠʚʥʦʝ 

ʦʙʫʯʝʥʠʝ, web-ʧʨʠʣʦʞʝʥʠʝ, ʪʝʭʥʦʣʦʛʠʠ ʅɾʄɼ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʫʯʝʥʠʝ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʚʠʨ-

ʪʫʘʣʠʟʠʨʫʶʱʠʭ ʠʟʫʯʘʝʤʳʝ ʧʨʦʮʝʩʩʳ, ʧʦʤʦʛʘʝʪ ʧʨʠʚʥʝʩʪʠ ʚ ʧʨʦʮʝʩʩ ʦʙʫʯʝ-

ʥʠʷ ʥʘʛʣʷʜʥʦʩʪʴ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ.  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʫʩʪʨʦʡʩʪ-

ʚʘ, ʧʨʠʥʮʠʧʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʢʦʧʠʪʝ-

ʣʝʡ ʥʘ ʞʝʩʪʢʠʭ ʤʘʛʥʠʪʥʳʭ ʜʠʩʢʘʭ (ʅɾʄɼ, HDD ï HardDiskDrive) ʚʳʙʨʘʥʘ 

ʪʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ Web-ʧʨʠʣʦʞʝʥʠʷ. 

ʈʝʘʣʠʟʘʮʠʷ ʚ ʬʦʨʤʘʪʝ Web-ʧʨʠʣʦʞʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʜʦʩʪʫʧ 

ʢ ʚʳʧʦʣʥʝʥʠʶ ʨʘʙʦʪʳ ʦʙʫʯʘʝʤʳʤʠ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦ ï ʧʨʠ ʫʩʣʦ-

ʚʠʠ ʚʳʭʦʜʘ ʚ ʠʥʪʝʨʥʝʪ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʷʟʳʢʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ HTML5, CSS3, Java-

Script ʠ JQuery ʦʙʝʩʧʝʯʠʣʦ ʜʦʩʪʘʪʦʯʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟ-

ʣʠʯʥʳʭ ʩʪʠʣʝʡ ʦʬʦʨʤʣʝʥʠʷ, ʚʠʟʫʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ, ʘʥʠʤʘʮʠʡ ʠ ʪ.ʜ.. 

ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʙʫʯʘʝʤʦʤʫ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʚʳʧʦʣʥʠʪʴ ʚʠʨʪʫʘʣʴʥʫʶ ʣʘʙʦʨʘʪʦʨʥʫʶ ʨʘʙʦʪʫ, ʚ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʩʦ-

ʙʨʘʪʴ ʞʝʩʪʢʠʡ ʜʠʩʢ ʠʟ ʨʘʥʥʝʝ ʠʟʫʯʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʨʝʘ-

ʣʠʟʦʚʘʥʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʦʚ JQuery.  

ʇʨʠʤʝʥʝʥʠʝ JavaScript ʠ ʙʠʙʣʠʦʪʝʢʠ JQuery ʧʦʟʚʦʣʠʣʦ ʨʝʘʣʠʟʦʚʘʪʴ ʠʥ-

ʪʝʨʘʢʪʠʚʥʫʶ ʤʦʜʝʣʴ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʚʠʟʫʘʣʠ-

ʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʚʢʣʶʯʝʥʠʷ ʠ ʨʘʙʦʪʳ ʅɾʄɼ. ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʤʦʜʝʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʈʠʩ. 1. ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʤʦʜʝʣʠ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʞʝʩʪʢʦʛʦ ʜʠʩʢʘ 

 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʠ ʦʙʫʯʘʝʤʦʛʦ ʩ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʤʦʜʝʣʴʶ ʅɾʄɼ ʧʨʝʜʦʩ-

ʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʠʪʴ ʝʛʦ ʢʦʤʧʦʥʝʥʪʳ ʠ ʥʘʛʣʷʜʥʦ ʠʭ ʨʘʩʩʤʦʪʨʝʪʴ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʠʟʫʯʠʪʴ ʢʦʥʩʪʨʫʢʮʠʶ, ʥʦ ʠ ʧʦʥʠʤʘʪʴ ʚʣʠʷʥʠʝ ʨʘʟ-

ʣʠʯʥʳʭ ʝʸ ʚʘʨʠʘʥʪʦʚ ʥʘ ʧʦʣʫʯʘʝʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʢʦʧʠʪʝʣʷ. 

ɺ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ ʨʝʘʣʠʟʦʚʘʥʳ ʠ ʚʠʨʪʫʘʣʴʥʳʝ ʤʦʜʝʣʠ, ʧʦʢʘʟʳ-

ʚʘʶʱʠʝ ʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʨʘʙʦʪʳ ʠʥʜʫʢʪʠʚʥʦʡ ʤʘʛʥʠʪʥʦʡ ʛʦʣʦʚʢʠ ʧʨʠ 

ʟʘʧʠʩʠ ʠ ʯʪʝʥʠʠ, ʘ ʪʘʢʞʝ ʛʦʣʦʚʢʠ ʩ ʛʠʛʘʥʪʩʢʦʡ ʤʘʛʥʠʪʥʦʡ ʨʝʟʠʩʪʠʚʥʦʩʪʴʶ 

(GMR-ʛʦʣʦʚʢʠ) ʧʨʠ ʯʪʝʥʠʠ. ʅʘʛʣʷʜʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʧʦʟʚʦʣʷʝʪ ʦʙʫʯʘʝʤʦʤʫ 

ʧʦʢʘʟʘʪʴ, ʢʘʢ ʟʘʧʠʩʳʚʘʶʪʩʷ ʠ ʩʯʠʪʳʚʘʶʪʩʷ ʜʘʥʥʳʝ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʛʥʠʪʥʦ-

ʛʦ ʜʠʩʢʘ. 

ʇʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷʨʘʟʨʘʙʦʪʢʘʠʥʪʝʨʘʢʪʠʚʥʳʭʤʦʜʝʣʝʡ, 

ʚʠʟʫʘʣʠʟʠʨʫʶʱʠʝʧʨʦʮʝʩʩʳʚʩʦʚʨʝʤʝʥʥʳʭʪʝʭʥʦʣʦʛʠʷʭʅɾʄɼ: LMR (Longi-

tudinal Magnetic Recording), CMR (Conventional Magnetic Recording), PMR 

(Perpendicular Magnetic Recording), SMR (Shingled Magnetic Recording), 

TDMR (Two Dimensional Magnetic Recording), HAMR ʠʣʠ TAMR (Heat 

(Thermal) Assisted Magnetic Recording) ʠ MAMR (Microwave-Assisted Magnet-

ic Recording) 
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ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʙʫʯʘʝʤʦʤʫ ʣʫʯʰʝ ʧʦʥʷʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʞʝʩʪʢʦʛʦ ʜʠʩʢʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ 

ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɺʳʧʦʣʥʝʥʠʝ ʚʠʨʪʫʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʅɾʄɼ ʥʝ 

ʪʦʣʴʢʦ ʜʘʝʪ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ, ʥʦ ʠ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦ-

ʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 
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The publication focuses on the need to use web development technologies in the educa-

tional process. Scientific novelty lies in the interactive approach to the education process through 

the use of virtualization tools. As a result of the study, a scheme of the web application was pre-

sented. It is emphasized that this approach to teaching will improve the quality of the educational 

process. 

Keywords: virtual laboratory work, hard disk, interactive learning, web application, HDD 

technology. 

ʋɼʂ 004.65 

ɹɸɿɸ ɼɸʅʅʓʍ ʋʏɽɹʅʓʍ ʇʈʆɻʈɸʄʄ ʋʅʀɺɽʈʉʀʊɽʊɸ 

 

ɸ.ɸ. ʂʠʩʣʶʢ, ɺ. ɻ. ʉʦʢʦʣʦʚ
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ.ʪʝʭʥ.ʥʘʫʢ, ʜʦʮʝʥʪ ɺ.ɺ. ʂʫʪʫʟʦʚ 
ɹʝʣʦʨʫʩʩʢʦ-ʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʦʛʠʣʸʚ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 

 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʫʯʝʙʥʳʭ 

ʧʨʦʛʨʘʤʤ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɹʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʦʱʝʥʠʷ ʥʘʧʠʩʘʥʠʷ ʜʘʥʥʳʭ 

ʧʨʦʛʨʘʤʤ ʠʩʧʦʣʴʟʫʷ ʙʘʟʫ ʜʘʥʥʳʭ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʨʘʟʣʠʯʥʳʭ ʪʘʙʣʠʮ. ʇʝʨʝʯʠʩʣʝʥʳ ʦʩʥʦʚ-

ʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʭʨʘʥʠʤʳʝ ʧʨʦʮʝʜʫʨʳ ʜʣʷ ʠʭ ʨʝʘʣʠʟʘʮʠʠ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʨʘʟ-

ʨʘʙʦʪʘʥʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʙʘʟʳ ʜʘʥʥʳʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:ʙʘʟʘ ʜʘʥʥʳʭ, ʫʯʝʙʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʫʯʝʙʥʳʝ ʜʠʩʮʠʧʣʠʥʳ, ʭʨʘʥʠʤʳʝ 

ʧʨʦʮʝʜʫʨʳ, ʪʘʙʣʠʮʳ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʦ ʫʧʨʦʱʝʥʠʝ ʨʘʙʦʪʳ ʧʫʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʚʩʝʚʦʟʤʦʞʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ɽʩʣʠ ʙʨʘʪʴ ʩʠʩʪʝʤʫ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʦ 

ʚ ʥʝʡ ʤʦʞʥʦ ʥʘʡʪʠ ʤʥʦʞʝʩʪʚʦ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 

ʪʘʢʠʤ ʧʫʪʝʤ. ʆʜʠʥ ʠʟ ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ - ʥʘʧʠʩʘʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʫʯʝʙ-

ʥʳʭʧʨʦʛʨʘʤʤ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ. ʕʪʦ ʜʦʢʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ 
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ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʩʥʦʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ. ʇʦ ʦʙʲʝʤʫ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

10 - 20 ʩʪʨʘʥʠʮ. ʀʤʝʝʪʩʷ ʩʪʘʥʜʘʨʪʥʘʷ ʯʘʩʪʴ, ʢʦʪʦʨʘʷ ʷʚʣʷʶʪʩʷ ʦʙʱʝʡ ʜʣʷ 

ʚʩʝʭ ʧʨʦʛʨʘʤʤ, ʘ ʪʘʢʞʝ ʫʥʠʢʘʣʴʥʘʷ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʢʘʞʜʦʡ ʜʠʩʮʠʧ-

ʣʠʥʳ. 

ɽʩʣʠ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʜʝʣʘʝʪ ʜʦ 5 ʧʨʦʛʨʘʤʤ, ʪʦ ʫ ʥʝʛʦ ʝʩʪʴ ʚʨʝʤʷ ʢʘʯʝʩʪ-

ʚʝʥʥʦ ʧʨʦʨʘʙʦʪʘʪʴ ʢʘʞʜʫʶ ʠʟ ʥʠʭ. ʆʜʥʘʢʦ, ʝʩʣʠ ʠʭ ʜʝʩʷʪʦʢ ʠʣʠ ʙʦʣʝʝ, ʠ ʧʨʠ 

ʵʪʦʤ ʦʛʨʘʥʠʯʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʥʘ ʠʭ ʨʘʟʨʘʙʦʪʢʫ, ʪʦ ʢʘʯʝʩʪʚʦ ʜʘʥʥʳʭ 

ʧʨʦʛʨʘʤʤ ʙʫʜʝʪ ʥʠʞʝ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚ ʥʠʭ ʙʫʜʫʪ ʠʤʝʪʴ ʤʝʩʪʦ ʙʳʪʴ ʤʥʦʞʝ-

ʩʪʚʦ ʥʝʪʦʯʥʦʩʪʝʡ ʠ ʥʝʜʦʯʝʪʦʚ, ʥʘ ʠʩʧʨʘʚʣʝʥʠʝ ʢʦʪʦʨʳʭ ʪʨʘʪʠʪʩʷ ʙʦʣʴʰʦʡ 

ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ʀʟʫʯʠʚ ʠ ʫʛʣʫʙʠʚʰʠʩʴ ʚ ʵʪʫ ʧʨʦʙʣʝʤʫ, ʥʘʤʠ ʙʳʣʦ ʨʝ-

ʰʝʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʙʘʟʫ ʜʘʥʥʳʭ ʫʯʝʙʥʳʭʧʨʦʛʨʘʤʤ ɺʋɿʘ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣ ʠʟʫʯʝʥ ʰʘʙʣʦʥ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ, ʧʨʦʘʥʘʣʠʟʠʨʦ-

ʚʘʥʳ ʦʩʥʦʚʥʳʝ ʧʫʥʢʪ ʠ ʪ.ʜ. ʇʦʩʣʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʳʧʦʣʥʷʝ-

ʤʳʤ ʬʫʥʢʮʠʷʤ ʩʠʩʪʝʤʳ, ʘ ʠʤʝʥʥʦ: ʟʘʧʨʦʩ ʦ ʚʩʝʭ ʜʠʩʮʠʧʣʠʥʘʭ ʫʯʝʙʥʦʛʦ ʧʣʘ-

ʥʘ; ʟʘʧʨʦʩ ʦ ʜʠʩʮʠʧʣʠʥʘʭ, ʟʘʢʨʝʧʣʝʥʥʳʭ ʟʘ ʢʘʬʝʜʨʦʡ; ʟʘʧʨʦʩ ʢʦʤʧʝʪʝʥʮʠʡ ʧʦ 

ʜʠʩʮʠʧʣʠʥʝ; ʜʦʙʘʚʣʝʥʠʝ, ʫʜʘʣʝʥʠʝ ʠ ʦʙʥʦʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʝʧʦʜʘʚʘʪʝ-

ʣʷʭ; ʟʘʧʨʦʩ ʦ ʟʘʢʨʝʧʣʝʥʥʳʭ ʜʠʩʮʠʧʣʠʥʘʭ ʟʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ; ʟʘʧʨʦʩ ʦ ʛʦʪʦʚ-

ʥʦʩʪʠ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ (ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ); ʜʦ-

ʙʘʚʣʝʥʠʝ ʜʠʩʮʠʧʣʠʥ ʚ ʫʯʝʙʥʳʡ ʧʣʘʥ ʠ ʜʨʫʛʠʝ.  

ɼʘʣʝʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʙʳʣʘ ʚʳʙʨʘʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʝʣʷʮʠʦʥʥʳʤʠ 

ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʨʧʦʨʘʮʠʝʡ Microsoft - ɹɼ Microsoft SQL 

Server.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ɹɼ, ʢʦʪʦʨʘʷ ʭʨʘʥʠʣʘ ʦʩʥʦʚʥʫʶ ʠʥʬʦʨʤʘ-

ʮʠʶ ʦ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤʘʭ. ɺʥʝʡʧʦʣʫʯʠʣʦʩʴ 46 ʪʘʙʣʠʮ: Academic Degrees, 

Academic Ranks, Audience Educational Program, Audiences, Competence Forma-

tion Level Evaluation Tool Type, Competence Formation Levels, Competence 

Lesson, Competences, Department Heads, Departments, Discipline Indicator, Dis-

ciplines, Discipline Teacher, Educational Program Knowledge Control Form, Edu-

cational Program Methodical Recommendation, Educational Program Protocol, 

Educational Programs, Educational Program Training Course Form, Faculties, 

Federal State Educational Standards, Information Block Contents, Information-

Blocks, Inspectors, Knowledge Assessment, Knowledge Control Forms, Lessons, 

Literatures, Methodical Recommendations, Protocols, Reviewers, Semester Distri-

butions, Semesters, Specialties, Teachers, Weeks ʠʜʨʫʛʠʝ. ɺ ʵʪʠʭ ʪʘʙʣʠʮʘʭ ʠʤʝ-

ʝʪʩʷ Id, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ, ʢʦʪʦʨʳʡ ʥʝʦʙ-

ʭʦʜʠʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʚʷʟʝʡ. ɺʠʜʳ ʩʚʷʟʝʡ ʚ ʜʘʥʥʦʡ ɹɼ: ʦʜʠʥ ʢ ʦʜʥʦʤʫ, ʦʜʠʥ 

ʢʦ ʤʥʦʛʠʤ, ʤʥʦʛʠʝ ʢʦ ʤʥʦʛʠʤ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʚʷʟʠ ʤʥʦʛʠʝ ʢʦ ʤʥʦʛʠʤ ʜʦ-

ʙʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʪʘʙʣʠʮʳ: (Lessons, Weeks), (Knowledge Assessment, 

Knowledge Control Forms), (Week, Knowledge Assessment), (Competence For-

mation Levels, Evaluation Tool Types). ʉʭʝʤʘ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩ. 1. 
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ʈʠʩ. 1. ɹʘʟʘ ʜʘʥʥʳʭ çʋʯʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ ʫʥʠʚʝʨʩʠʪʝʪʘè 

 

ɺ ʠʩʭʦʜʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ ʠʟ ʚʩʝʭ ʪʘʙʣʠʮ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʝʤʴ ʦʩʥʦʚʥʳʭ: 

ʜʠʩʮʠʧʣʠʥʳ, ʨʘʙʦʯʠʝ ʧʨʦʛʨʘʤʤʳ, ʢʘʬʝʜʨʳ, ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʬʘʢʫʣʴʪʝʪʳ, 

ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʠʥʜʠʢʘʪʦʨʳ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʤʠʥʠʤʫʤʦʤ, ʥʘ ʦʩ-

ʥʦʚʘʥʠʠ ʢʦʪʦʨʦʛʦ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʦʩʪʘʣʴʥʳʝ ʪʘʙʣʠʮʳ ʠ ʩʪʨʦʠʣʠʩʴ ʦʩʥʦʚʥʳʝ 

ʩʚʷʟʠ. ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʢʘʞʜʫʶ ʠʟ ʥʠʭ. 

ʊʘʙʣʠʮʘ ñDisciplinesò. ɺ ʥʝʡ ʠʤʝʶʪʩʷ ʪʘʢʠʝ ʢʦʣʦʥʢʠ, ʢʘʢ: ʥʘʟʚʘʥʠʝ, ʝʝ 

ʥʦʤʝʨ ʚ ʫʯʝʙʥʦʤ ʧʣʘʥʝ, ʪʨʫʜʦʝʤʢʦʩʪʴ ʚ ʯʘʩʘʭ ʠ ʚ ʫʯʝʙʥʳʭ ʝʜʠʥʠʮʘʭ, ʢʦʥ-

ʪʘʢʪʥʘʷ ʨʘʙʦʪʘ ʚ ʯʘʩʘʭ, ʯʘʩʳ ʣʝʢʮʠʡ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ, 

ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʘ, ʢʫʨʩʦʚʘʷ ʨʘʙʦʪʘ ʠ ʝʝ ʩʝʤʝʩʪʨ, ʯʘʩʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘ-

ʙʦʪʳ. ɸ ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʚʥʝʰʥʠʝ ʢʣʶʯʠ  DepartmentId  ʠ  CurriculumId. 

ʊʘʙʣʠʮʘ ñEducational Programsò. ɺ ʥʝʡ ʠʤʝʶʪʩʷ ʪʘʢʠʝ ʢʦʣʦʥʢʠ, ʢʘʢ: ʜʘʪʘ 

ʫʪʚʝʨʞʜʝʥʠʷ, ʜʘʪʘ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʠʷ ʢ ʫʪʚʝʨʞʜʝʥʠʶ, ʥʦʤʝʨ 

ʧʨʦʪʦʢʦʣʘ, ʌʀʆ ʛʣʘʚʥʦʛʦ ʙʠʙʣʠʦʪʝʢʘʨʷ, ʩʪʘʪʫʩ (ʥʝ ʥʘʯʘʪʘ, ʚ ʧʨʦʮʝʩʩʝ, ʛʦʪʦ-

ʚʘ). ɸ ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʚʥʝʰʥʠʝ ʢʣʶʯʠ DisciplineId ʠ ReviewerId. 
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ʊʘʙʣʠʮʘ ñDepartmentsò. ɺ ʥʝʡ ʠʤʝʶʪʩʷ ʪʘʢʠʝ ʢʦʣʦʥʢʠ, ʢʘʢ: ʥʘʟʚʘʥʠʝ ʢʘ-

ʬʝʜʨʳ, ʩʦʢʨʘʱʝʥʥʦʝ ʥʘʟʚʘʥʠʝ (ʟʘʛʣʘʚʥʳʝ ʙʫʢʚʳ). ʊʘʢʞʝ ʠʤʝʝʪʩʷ ʚʥʝʰʥʠʡ 

ʢʣʶʯ Department HeadId. 

ʊʘʙʣʠʮʘ ñSpecialtiesò. ɺ ʥʝʡ ʠʤʝʶʪʩʷ ʪʘʢʠʝ ʢʦʣʦʥʢʠ, ʢʘʢ: ʥʘʟʚʘʥʠʝ ʩʧʝ-

ʮʠʘʣʴʥʦʩʪʠ, ʢʦʜ, ʥʘʟʚʘʥʠʝ ʧʨʦʬʠʣʷ, ʢʚʘʣʠʬʠʢʘʮʠʷ, ʬʦʨʤʘ ʠ ʧʝʨʠʦʜ ʦʙʫʯʝ-

ʥʠʷ. ɸ ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʪʘʢʠʝ ʚʥʝʰʥʠʝ ʢʣʶʯʠ, ʢʘʢ: DepartmentId, Federal State 

Educational StandardId ʠ FacultyId. 

ʊʘʙʣʠʮʘ ñFacultiesò. ɺ ʥʝʡ ʠʤʝʝʪʩʷ ʢʦʣʦʥʢʘ ʥʘʟʚʘʥʠʷ ʬʘʢʫʣʴʪʝʪʘ. 

ʊʘʙʣʠʮʘ ñCompetencesò. ɺ ʥʝʡ ʠʤʝʶʪʩʷ ʪʘʢʠʝ ʢʦʣʦʥʢʠ, ʢʘʢ: ʢʦʜ ʠ ʥʘʟʚʘ-

ʥʠʝ. 

ʊʘʙʣʠʮʘ ñIndicatorsò. ɺ ʥʝʡ ʠʤʝʶʪʩʷ ʪʘʢʠʝ ʢʦʣʦʥʢʠ, ʢʘʢ: ʥʦʤʝʨ ʠ ʦʧʠʩʘ-

ʥʠʝ. ɸ ʪʘʢʞʝ ʠʤʝʝʪʩʷ ʚʥʝʰʥʠʡ ʢʣʶʯ CompetenceId.  

ʂʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ, ʢ ʜʘʥʥʦʡ ɹɼ ʝʩʪʴ ʥʝʢʦʪʦʨʳʝ ʪʨʝʙʦʚʘʥʠʷ. ɼʣʷ ʠʭ 

ʨʝʘʣʠʟʘʮʠʠ ʙʳʣʠ ʩʦʟʜʘʥʳ ʩʣʝʜʫʶʱʠʝ ʭʨʘʥʠʤʳʝ ʧʨʦʮʝʜʫʨʳ: 

1. Add Department Head - ʜʘʥʥʘʷ ʧʨʦʮʝʜʫʨʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʜʦʙʘʚ-

ʣʝʥʠʷ ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ ʚ ɹɼ. 

2. Add Department With Department Head - ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʣʝ ʜʦʙʘʚ-

ʣʝʥʠʷ ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ. ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʢʘʬʝʜʨʳ ʩ ʟʘ-

ʢʨʝʧʣʝʥʥʳʤ ʢ ʥʝʡ ʟʘʚʝʜʫʶʱʠʤ. 

3. Add Disciplines - ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʚ ɹɼ. 

4. Add Semester Distribution - ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝ-

ʜʫʨʳ ʜʦʙʘʚʣʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʚʳʧʦʣʥʷʝʪʩʷ. ɿʘʢʨʝʧʣʷʝʪ ʜʠʩʮʠʧʣʠʥʫ ʟʘ ʩʝʤʝ-

ʩʪʨʦʤ. 

5. Add Teacher - ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚ ɹɼ 

6. Get All  Disciplines By Department - ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʠʩʮʠʧʣʠʥʘʭ, ʢʦʪʦʨʳʝ ʟʘʢʨʝʧʣʝʥʳ ʟʘ ʢʘʬʝʜʨʦʡ ʧʦ ʥʘʟʚʘʥʠʶ 

ʢʘʬʝʜʨʳ, ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ: ʢʘʬʝʜʨʘ, ʢʦʪʦʨʘʷ ʨʘʟʨʘʙʘʪʳ-

ʚʘʝʪ ʨʘʙʦʯʫʶ ʧʨʦʛʨʘʤʤʫ ʧʦ ʜʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʝ, ʩʧʝʮʠʘʣʴʥʦʩʪʴ, ʩʪʘʪʫʩ ʛʦ-

ʪʦʚʥʦʩʪʠ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ ʠ ʬʘʤʠʣʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʨʘʟʨʘʙʘʪʳ-

ʚʘʝʪ ʜʘʥʥʫʶ ʧʨʦʛʨʘʤʤʫ. 

7. Get All  Disciplines By Department And Specialty ï ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʠʩʮʠʧʣʠʥʘʭ, ʢʦʪʦʨʳʝ ʟʘʢʨʝʧʣʝʥʳ ʟʘ ʢʘʬʝʜʨʦʡ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ʇʦʠʩʢ ʚʝʜʝʪʩʷ ʧʦ ʥʘʟʚʘʥʠʶ ʢʘʬʝʜʨʳ ʠ ʩʧʝʮʠʘʣʴ-

ʥʦʩʪʠ. ʊʘʢʞʝ ʚʳʚʦʜʠʪʩʷ ʩʪʘʪʫʩ ʛʦʪʦʚʥʦʩʪʠ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ, ʬʘʤʠʣʠʷ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʨʘʙʦʯʫʶ ʧʨʦʛʨʘʤʤʫ, ʩʝʤʝʩʪʨ ʠ ʢʫʨʩ 

ʜʠʩʮʠʧʣʠʥʳ. 

8. Get Competences By Discipline - ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʦʤʧʝ-

ʪʝʥʮʠʷʭ ʠ ʠʥʜʠʢʘʪʦʨʦʚ ʧʦ ʥʘʟʚʘʥʠʶ ʜʠʩʮʠʧʣʠʥʳ. 

9. Get Disciplines By CurriculumId And Semester Id - ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨ-

ʤʘʮʠʠ ʦ ʜʠʩʮʠʧʣʠʥʘʭ ʧʦ id ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ ʠ ʩʝʤʝʩʪʨʘ. 

10. GetSemester Distribution By Discipline Id - ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 

id ʜʠʩʮʠʧʣʠʥʳ ʦ ʩʝʤʝʪʨʝ, ʢʫʨʩʝ ʠ ʪʠʧʝ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ (ʵʢʟʘʤʝʥ, ʟʘʯʝʪ). 
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11. Get Teachers By Discipline Id - ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦ id ʜʠʩʮʠʧ-

ʣʠʥʳ ʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷʭ, ʟʘ ʢʦʪʦʨʳʤʠ ʟʘʢʨʝʧʣʝʥʘ ʜʘʥʥʘʷ ʜʠʩʮʠʧʣʠʥʘ, ʘ ʠʤʝʥ-

ʥʦ: ʌʀʆ, ʫʯʝʥʦʝ ʟʚʘʥʠʝ, ʜʦʣʞʥʦʩʪʴ ʠ ʫʯʝʥʘʷ ʩʪʝʧʝʥʴ. 

12. Get Teachers Disciplines - ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʬʘʤʠʣʠʠ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʷ ʦ ʜʠʩʮʠʧʣʠʥʘʭ, ʟʘʢʨʝʧʣʝʥʥʳʭ ʟʘ ʥʠʤ, ʠ ʦ ʩʪʘʪʫʩʝ ʛʦʪʦʚʥʦʩʪʠ ʨʘ-

ʙʦʯʠʭ ʧʨʦʛʨʘʤʤ ʧʦ ʵʪʠʤ ʜʠʩʮʠʧʣʠʥʘʤ. 

13. Get Teachers Disciplines Count - ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʥʘʟʚʘ-

ʥʠʶ ʢʘʬʝʜʨʳ ʦ ʢʦʣʠʯʝʩʪʚʝ ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ, ʟʘʢʨʝʧʣʝʥʥʳʭ ʟʘ ʥʝʡ, ʘ ʪʘʢʞʝ 

ʬʘʤʠʣʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʨʘʙʦʯʠʝ ʧʨʦʛʨʘʤʤʳ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʭʦʨʦʰʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚ-

ʣʝʥʥʦʡ ʟʘʜʘʯʠ, ʘ ʠʤʝʥʥʦ ʫʧʨʦʱʝʥʠʷ ʩʦʩʪʘʚʣʝʥʠʷ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʧʫʪʝʤ 

ʭʨʘʥʝʥʠʷ ʦʩʥʦʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ɹɼ. ʍʨʘʥʠʤʳʝ ʧʨʦʮʝʜʫʨʳ ʫʧʨʦʱʘʶʪ ʯʘʩʪʴ 

ʨʘʙʦʪʳ ʩ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʪʝʤ, ʯʪʦ ʚʳʧʦʣʥʷʷ ʠʭ, ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ ʙr -

ʩʪʨʝʝ, ʘ ʩʘʤʘ ʠʥʬʦʨʤʘʮʠʷ ʪʦʯʥʘʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʠʤ ʧʣʶʩʦʤ, ʪʘʢ ʢʘʢ ʠʟ-

ʟʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʯʘʩʪʦ ʜʦʧʫʩʢʘʶʪʩʷ ʥʝʪʦʯʥʦʩʪʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʦʣʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʢʫʨʩʦʨʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʰʘʙʣʦʥʦʚ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ, ʘ 

ʪʘʢʞʝ ʚʟʷʪʠʝ ʜʘʥʥʦʡ ɹɼ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʨʘʟʣʠʯʥʳʭ ʧʨʠʣʦ-

ʞʝʥʠʡ, ʢʘʢ ʚʘʨʠʘʥʪ ï ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʰʘʙʣʦʥʦʚ ʫʯʝʙʥʦʡ ʧʨʦ-

ʛʨʘʤʤʳ. 
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This article deals with the design of a database of university curricula is discussed. It has 

been proposed that it is possible to simplify the writing of these programs by using a database 

consisting of various tables. The basic requirements and stored procedures for their implementa-

tion are listed. In the course of the study a database schema has been developed and presented. 

Keywords: database, work program, academic disciplines, stored procedures, tables. 
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ʋɼʂ  004.67 

ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆɽ ʌʆʈʄʀʈʆɺɸʅʀɽ ɹɼ  

ɼʃʗ ʆʈɻɸʅʀɿɸʎʀʀ ɼʆʄʆɺʓʍ ʂʅʀɻ 
 

ʀ.ɸ. ʃʳʩʝʥʢʦ  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ.ʧʝʜ.ʥʘʫʢ, ʜʦʮʝʥʪ ʅ.ɸ. ʃʘʨʠʥʘ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè 

 

ɸʥʥʦʪʘʮʠʷ: ʉʪʘʪʴʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʦʙʣʘʩʪʠ ʨʘʙʦʪʳ ʩʦʮʠʘʣʴʥʦʡ ʟʘ-

ʱʠʪʳ ʠ ʜʣʷ ʨʘʩʩʢʘʟʘ ʦ ʚʦʟʤʦʞʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʫʞʝ ʨʘʙʦʪʘʶʱʠʭ ʧʨʦʛʨʘʤʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʤʫʥʘʣʴʥʳʝ ʫʩʣʫʛʠ, ʜʦʤʦʚʘʷ ʢʥʠʛʘ, ʙʘʟʘ ʜʘʥʥʳʭ, VisualC#. 

 

ʉʦʮʠʘʣʴʥʘʷ ʟʘʱʠʪʘ ʥʘʩʝʣʝʥʠʷ ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʘʩʧʝʢʪʦʚ ʞʠʟʥʠ ʧʦ-

ʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʚʝʩʪʠ ʵʣʝʢʪʨʦʥʥʳʡ ʫʯʸʪ: ʥʫʞʜʘʶʱʝʛʦʩʷ ʥʘʩʝʣʝʥʠʷ ʠ 

ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ.  ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ, ʧʦʣʴʟʫʶʱʠʭʩʷ ʵʪʠʤʠ ʩʨʝʜʩʪ-

ʚʘʤʠ ʟʘʱʠʪʳ, ʠ ʧʦʩʪʘʚʱʠʢʠ ʫʩʣʫʛ ʠʤʝʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʥʦʦʙʨʘʟʠʠ ʠ 

ʢʘʯʝʩʪʚʝ ʧʨʦʛʨʘʤʤ ʫʯʸʪʘ. 

ʇʨʦʛʨʘʤʤʳ ʪʘʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʤʦʛʘʶʪ: ʩʦʩʪʘʚʣʷʪʴ ʜʦʢʫʤʝʥʪʳ, ʫʩʢʦ-

ʨʝʥʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʩʧʨʘʚʢʠ ʥʘ ʚʳʧʣʘʪʳ. ʇʨʘʚʠʣʴʥʳʡ ʫʯʸʪ ʫʩʢʦʨʷʝʪ ʨʘʙʦʪʫ 

ʩʬʝʨʳ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ, ʘ ʝʛʦ ʦʪʩʫʪʩʪʚʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʤʥʦʞʝʩʪʚʫ ʦʰʠʙʦʢ ʚ ʥʘʯʠʩʣʝʥʠʷʭ ʠ ʜʝʥʝʞʥʳʭ ʤʘʭʠʥʘʮʠʡ.  

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʦʩʚʝʱʝʥʠʝ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʦʛʨʘʤʤ, ʠʭ 

ʘʥʘʣʠʟ, ʤʝʪʦʜʳ ʧʦʩʪʨʦʝʥʠʷ ʙʘʟ ʜʘʥʥʳʭ ʠ ʧʨʦʛʨʘʤʤ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʫʤʝʥʴʰʠʪ ʯʠʩʣʦ ʥʝʦʙʭʦʜʠʤʳʭ ʦʧʝʨʘʮʠʡ ʜʣʷ 

ʚʝʜʝʥʠʷ ʫʯʸʪʘ, ʨʘʩʰʠʨʠʪ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʸʪʘ, ʘ ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʟʠʨʫʝʪ ʚʝʜʝʥʠʝ 

ɹɼ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʚʳʜʘʯʫ ʥʘ ʧʝʯʘʪʴ ʥʝʦʙʭʦʜʠʤʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʦʨʛʘʥʠ-

ʟʘʮʠʷʭ. 

ʋʯʠʪʳʚʘʷ ʧʦʩʪʘʚʣʝʥʥʫʶ ʮʝʣʴ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘ-

ʯʠ: 

1. ʀʩʩʣʝʜʦʚʘʪʴ ʦʙʣʘʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, 

2. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʦʛʨʘʤʤ, 

3. ʀʟʫʯʠʪʴ ʧʦʩʪʨʦʝʥʠʝ ʙʘʟ ʜʘʥʥʳʭ ʚ ʵʪʠʭ ʧʨʦʛʨʘʤʤʘʭ. 

ʈʘʩʩʤʦʪʨʝʚ ʩʪʘʪʴʶ [4], ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ: çʉʦʮʠʘʣʴʥʘʷ ʧʦ-

ʤʦʱʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʪʜʝʣʴʥʳʭ ʠʥʜʠʚʠ-

ʜʦʚ ʠʣʠ ʢʘʪʝʛʦʨʠʡ ʥʘʩʝʣʝʥʠʷ, ʥʝ ʠʤʝʶʱʠʭ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ ʩʫʱʝʩʪʚʦʚʘ-

ʥʠʷ.è ʇʨʠ ʥʘʣʠʯʠʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʡ, ʯʝʣʦʚʝʢ ʩʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʚʦʟʚʨʘʪ 

ʩʨʝʜʩʪʚ ʟʘʪʨʘʯʝʥʥʳʭ ʥʘ ʦʧʣʘʪʫ ɾʂʍ, ʘ ʪʘʢʞʝ ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʩʫʙʩʠʜʠʠ, ʪʘʢ 

ʞʝ ʫʯʠʪʳʚʘʝʪʩʷ ʨʘʟʤʝʨ ʚʳʧʣʘʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʨ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠ-

ʪʳ(ʦʙʝʩʧʝʯʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʩʝʤʴʠ, ʤʘʪʝʨʠʥʩʪʚʘ, ʦʪʮʦʚʩʪʚʘ ʠ 

ʜʝʪʩʪʚʘ, ʠʥʚʘʣʠʜʦʚ ʠ ʧʦʞʠʣʳʭ ʛʨʘʞʜʘʥ [1]; ɼʝʥʝʞʥʳʝ ʧʦʩʦʙʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʫʙʩʠʜʠʡ ʠ ʝʜʠʥʦʚʨʝʤʝʥʥʳʝ (ʨʘʟʦʚʳʝ) ʚʳʧʣʘʪʳ; ʇʨʦʛʨʘʤʤʳ ʙʦʨʴʙʳ ʩ ʙʝʜʥʦ-

ʩʪʴʶ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʜʨʝʩʥʳʝ, ʩ ʦʮʝʥʢʦʡ ʥʫʞʜʘʝʤʦʩʪʠ, ʧʦ ʩʦʮʠʘʣʴʥʳʤ ʢʦʥ-

ʪʨʘʢʪʘʤ). 
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ʈʘʩʩʤʦʪʨʝʚ ʧʘʩʧʦʨʪʘ ʜʦʩʪʫʧʥʳʭ ʚ ʩʝʪʠ ʧʨʦʛʨʘʤʤ ʦʙʫʯʝʥʠʷ ʙʳʣʦ ʦʙʥʘ-

ʨʫʞʝʥʦ ʢʘʢʠʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʩʧʝʮʠʘʣʠʩʪ, ʨʘʙʦʪʘʶʱʠʡ ʚ 

ʩʬʝʨʝ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ [2]: 

¶ ʈʘʩʩʤʘʪʨʠʚʘʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʥʘʟʥʘʯʝʥʠʷ ʧʦʩʦʙʠʡ, ʩʫʙʩʠʜʠʡ, ʜʨʫʛʠʭ 
ʚʳʧʣʘʪ, ʘ ʪʘʢʞʝ ʢʦʥʩʫʣʴʪʘʮʠʷ ʛʨʘʞʜʘʥʘʤ, ʥʫʞʜʘʶʱʠʤʩʷ ʚ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠ-

ʪʝ, 

¶ ʖʨʠʜʠʯʝʩʢʠ ʛʨʘʤʦʪʥʦ ʩʦʩʪʘʚʣʷʪʴ ʧʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ, 

¶ ʆʩʫʱʝʩʪʚʣʷʪʴ ʫʩʪʘʥʦʚʣʝʥʠʝ, ʠʥʜʝʢʩʘʮʠʶ ʠ ʧʝʨʝʨʘʩʯʝʪ ʚʳʧʣʘʪ ʧʝʥʩʠʠ, 
ʧʦʩʦʙʠʡ ʠ ʜʨʫʛʠʭ ʩʦʮʠʘʣʴʥʳʭ ʚʳʧʣʘʪ, 

¶ ʋʤʝʪʴ ʢʦʥʩʫʣʴʪʠʨʦʚʘʪʴ ʛʨʘʞʜʘʥ ʧʦ ʚʦʧʨʦʩʘʤ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ. 

ʈʘʩʩʤʦʪʨʝʚ ʧʨʦʛʨʘʤʤʫ ʤʝʩʪʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘʩʝʣʝ-

ʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩ ʢʘʢʠʤʠ ʜʘʥʥʳʤʠ ʦʥʘ ʨʘʙʦʪʘʝʪ ʠ ʢʘʢ ʧʦʩʪʨʦʝʥʘ ʙʘʟʘ 

ʜʘʥʥʳʭ. 

ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʦʪʜʝʣʝʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʥʘʰʝʛʦ ʛʦ-

ʨʦʜʘ ʦʨʛʘʥʠʟʘʮʠʷ ʜʘʥʥʳʭ ʫʩʪʘʨʝʣʘ. ɺ ʥʝʡ ʧʨʠʩʫʪʩʪʚʫʶ ʧʦʣʷ, ʢʦʪʦʨʳʝ ʚ ʥʘ-

ʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʝ ʪʨʝʙʫʶʪʩʷ ʜʣʷ ʚʥʝʜʨʸʥʥʦʡ ʧʨʦʛʨʘʤʤʳ. ɺ ʦʪʜʝʣʝʥʠʠ ʠʩ-

ʧʦʣʴʟʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ ʧʨʝʦʙʨʘʟʫʝʪ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʩʥʦʚʥʦʡ ʧʨʦʛʨʘʤʤʝ, ʯʪʦ ʟʘʥʠʤʘʝʪ 

ʣʠʰʥʝʝ ʚʨʝʤʷ ʠ ʚʣʝʯʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʰʠʙʢʠ ʠ ʟʘʪʨʘʪʳ. 

ʇʣʘʥʠʨʫʝʪʩʷ ʧʝʨʝʨʘʙʦʪʢʘ ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʚ ʙʦ-

ʣʝʝ ʧʨʦʩʪʦʡ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʡ ʬʦʨʤʝ, ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʙʘʟʳ ʜʘʥ-

ʥʳʭ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʠʟʘʮʠʷ ʚʥʝʩʝʥʠʷ ʥʦʚʳʭ ʜʘʥʥʳʭ. 

ɿʘʜʘʯʘ ʧʨʦʛʨʘʤʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʩʧʝʮʠʘʣʠʩʪʘ ʠ ʧʦʟʚʦʣʠʪʴ 

ʝʤʫ ʚʳʧʦʣʥʷʪʴ ʚʩʝ ʩʚʦʠ ʨʘʙʦʯʠʝ ʦʙʷʟʘʥʥʦʩʪʠ. 
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The article is intended to highlight the field of social protection work and to tell about 

possible changes to already working programs.  
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ʇʈʀʄɽʅɽʅʀɽ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ  

ɼʃʗ ʈɽʐɽʅʀʗ ɿɸɼɸʏ ʉʆɺʈɽʄɽʅʅʆʁ ʃʀʅɻɺʀʉʊʀʂʀ 

 

ɸ.ʕ. ʄʘʨʰʘʣʦʚʘ
1 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ.ʬʠʟ.-ʤʘʪ.ʥʘʫʢʃ.ɸ. ʇʦʧʦʚʘ
2
 

1
ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 

2
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʚʘ ʧʦʜʭʦʜʘ ʢ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʛʝʥʝʨʘʮʠʠ 

ʪʝʢʩʪʘ: ʥʘ ʦʩʥʦʚʝ ʮʝʧʝʡ ʄʘʨʢʦʚʘ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʧʨʝʜʣʦʞʝʥʠʡ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʚ ʧʨʦʛʨʘʤʤʘʭ ʥʘ ʕɺʄ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʪʝʢʩʪʦʚ, ʛʝʥʝʨʠʨʫʝʤʳʭ ʧʨʦʛʨʘʤʤʘʤʠ, ʠ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦʙ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʠ 

ʛʨʘʤʤʘʪʠʯʝʩʢʦʡ ʧʨʘʚʠʣʴʥʦʩʪʠ ʵʪʠʭ ʪʝʢʩʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʛʝʥʝʨʘʮʠʷ ʪʝʢʩʪʦʚ, ʮʝʧʠ ʄʘʨʢʦʚʘ, 

ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʨʝʜʣʦʞʝʥʠʷ, ʪʦʢʝʥ, ʧʨʦʛʨʘʤʤʘ. 

 

ɺʚʝʜʝʥʠʝ 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʢʦʤʧʴʶʪʝʨʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ ʷʚʣʷʝʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʛʝʥʝʨʘʮʠʷ ʪʝʢʩʪʘ. ɼʘʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʟʘʥʠʤʘʶʪʩʷ ʫʞʝ 

ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʣʝʪ, ʦʜʥʘʢʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʝʱʝ ʥʝ ʥʘʡʜʝʥʦ ʝʸ 

ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ. ʇʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤʠ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʛʝʥʝʨʘʪʦʨʘ ʪʝʢʩʪʘ ï 

ʧʨʦʛʨʘʤʤʳ, ʩʧʦʩʦʙʥʦʡ ʩʦʟʜʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʣʦʚ, ʚʥʝʰʥʝ ʧʦʭʦʞʫʶ ʥʘ 

ʦʩʤʳʩʣʝʥʥʳʡ ʪʝʢʩʪ, ʥʘ ʦʩʥʦʚʝ ʜʨʫʛʠʭ ʪʝʢʩʪʦʚ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ ʢ ʧʦʨʦʞʜʝʥʠʶ ʪʝʢʩʪʘ ʢʦʤʧʴʶʪʝʨʦʤ ʥʘ 

ʦʩʥʦʚʝ ʜʨʫʛʠʭ ʪʝʢʩʪʦʚ. ʉʘʤʳʤ ʧʨʦʩʪʳʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʩʪʴʶ 

ʩʣʫʯʘʡʥʳʡ ʚʳʙʦʨ ʩʣʦʚ ʠʟ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ, ʦʜʥʘʢʦ, ʩʦʛʣʘʩʥʦ [8], ʪʘʢʦʡ 

ʘʣʛʦʨʠʪʤ çʷʚʣʷʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʤʳʩʣʝ ʙʝʩʧʦʣʝʟʥʳʤè, ʪʘʢ ʢʘʢ 

ʧʦʣʫʯʘʝʤʳʝ ʵʪʠʤ ʩʧʦʩʦʙʦʤ ʪʝʢʩʪʳ ʧʦʣʥʦʩʪʴʶ ʣʠʰʝʥʳ ʩʤʳʩʣʘ. ʄʝʪʦʜ 

ʛʝʥʝʨʘʮʠʠ ʪʝʢʩʪʦʚ ʥʘ ʦʩʥʦʚʝ ʮʝʧʝʡ ʄʘʨʢʦʚʘ [2], ʪʘʢʞʝ ʩʚʷʟʘʥ ʩʦ ʩʣʫʯʘʡʥʳʤ 

ʚʳʙʦʨʦʤ ʩʣʦʚ ʠʟ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ, ʦʜʥʘʢʦ ʦʥ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʢʦʥʪʝʢʩʪ 

ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʪʝʢʩʪʳ. 

ʊʘʢʞʝ ʚʦʟʤʦʞʥʘ ʛʝʥʝʨʘʮʠʷ ʪʝʢʩʪʦʚ ʧʦ ʣʝʢʩʠʯʝʩʢʠʤ ʰʘʙʣʦʥʘʤ, ʚ 

ʢʦʪʦʨʳʝ ʧʨʠ ʛʝʥʝʨʘʮʠʠ ʜʦʙʘʚʣʷʶʪʩʷ ʥʝʜʦʩʪʘʶʱʠʝ ʩʣʦʚʘ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

templatesystems [3]). ʊʘʢʦʡ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʦʩʤʳʩʣʝʥʥʳʝ ʠ 

ʛʨʘʤʤʘʪʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʳʝ ʪʝʢʩʪʳ, ʦʜʥʘʢʦ ʜʣʷ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʝʙʫʝʪʩʷ 

ʥʘʧʠʩʘʥʠʝ ʣʝʢʩʠʯʝʩʢʠʭ ʰʘʙʣʦʥʦʚ, ʧʦʵʪʦʤʫ ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʛʝʥʝʨʘʮʠʠ 

ʪʝʢʩʪʦʚ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʚ ʜʠʘʣʦʛʦʚʳʭ ʩʠʩʪʝʤʘʭ. 

ʇʦʤʠʤʦ ʣʝʢʩʠʯʝʩʢʠʭ ʰʘʙʣʦʥʦʚ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ 

ʰʘʙʣʦʥʳ ʠʣʠ ʤʦʜʝʣʠ (phrase-basedsystems [3]) ï ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʘʙʦʨʦʚ 

ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʩʣʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʧʨʝʜʣʦʞʝʥʠʝ. ʊʘʢʠʝ 
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ʰʘʙʣʦʥʳ ʤʦʛʫʪ ʙʳʪʴ ʥʘʧʠʩʘʥʳ ʚʨʫʯʥʫʶ, ʣʠʙʦ ʩʦʟʜʘʚʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʪʨʫʢʪʫʨʦʡ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ. 

ʅʘʢʦʥʝʮ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʪʝʢʩʪʦʚ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʨʝʢʫʨʨʝʥʪʥʳʝ 

ʥʝʡʨʦʩʝʪʠ  [7] ʠ ʪʨʘʥʩʬʦʨʤʝʨʳ [6]. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʚʘ ʧʦʜʭʦʜʘ: ʥʘ ʦʩʥʦʚʝ ʮʝʧʝʡ 

ʄʘʨʢʦʚʘ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʨʝʜʣʦʞʝʥʠʡ, 

ʩʦʟʜʘʚʘʝʤʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ. ɺʳʙʦʨ ʵʪʠʭ 

ʤʝʪʦʜʦʚ ʦʙʫʩʣʦʚʣʝʥ ʩʣʝʜʫʶʱʠʤ: ʚʦ-ʧʝʨʚʳʭ, ʵʪʠ ʘʣʛʦʨʠʪʤʳ ʧʦʟʚʦʣʷʶʪ 

ʛʝʥʝʨʠʨʦʚʘʪʴ ʙʦʣʝʝ ʦʩʤʳʩʣʝʥʥʳʝ ʪʝʢʩʪʳ, ʯʝʤ ʘʣʛʦʨʠʪʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʩʣʫʯʘʡʥʦʤ ʚʳʙʦʨʝ ʩʣʦʚ ʠʟ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ, ʚʦ-ʚʪʦʨʳʭ, ʦʥʠ ʧʦʟʚʦʣʷʶʪ 

ʛʝʥʝʨʠʨʦʚʘʪʴ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʪʝʢʩʪʳ, ʯʝʤ ʧʦʜʭʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʘʨʘʥʝʝ ʥʘʧʠʩʘʥʥʳʭ ʣʝʢʩʠʯʝʩʢʠʭ ʰʘʙʣʦʥʦʚ, ʠ, ʚ-ʪʨʝʪʴʠʭ, ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʘʣʛʦʨʠʪʤʦʚ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʥʝ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ. 

 

ɻʝʥʝʨʘʮʠʷ ʪʝʢʩʪʘ ʥʘ ʦʩʥʦʚʝ ʮʝʧʝʡ ʄʘʨʢʦʚʘ 

ʉʦʛʣʘʩʥʦ [5], ʮʝʧʴ ʄʘʨʢʦʚʘ ʝʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʣʫʯʘʡʥʳʭ 

ʩʦʙʳʪʠʡ ʩ ʢʦʥʝʯʥʳʤ ʠʣʠ ʩʯʸʪʥʳʤ ʯʠʩʣʦʤ ʠʩʭʦʜʦʚ, ʛʜʝ ʚʝʨʦʷʪʥʦʩʪʴ 

ʥʘʩʪʫʧʣʝʥʠʷ ʢʘʞʜʦʛʦ ʩʦʙʳʪʠʷ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʷ, ʜʦʩʪʠʛʥʫʪʦʛʦ ʚ 

ʧʨʝʜʳʜʫʱʝʤ ʩʦʙʳʪʠʠ. ɼʣʷ ʥʘʰʝʡ ʟʘʜʘʯʠ ʠʭ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʤʦʞʥʦ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʮʝʧʝʡ 

ʄʘʨʢʦʚʘ ʪʝʢʩʪ ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʩʣʫʯʘʡʥʦ ʚʳʙʨʘʥʥʳʭ ʪʦʢʝʥʦʚ 

(ʩʣʦʚ ʠʣʠ ʟʥʘʢʦʚ ʧʨʝʧʠʥʘʥʠʷ) ʠʟ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʧʠʩʢʘ ʩ ʢʦʥʝʯʥʳʤ ʯʠʩʣʦʤ 

ʵʣʝʤʝʥʪʦʚ, ʧʨʠ ʵʪʦʤ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʚʦʜʘ ʢʘʞʜʦʛʦ ʪʦʢʝʥʘ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ 

ʪʦʛʦ, ʢʘʢʦʡ ʪʦʢʝʥ ʙʳʣ ʚʳʚʝʜʝʥ ʧʝʨʝʜ ʥʠʤ. ʕʪʘ ʚʝʨʦʷʪʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʠʩʭʦʜʥʦʤʫ ʪʝʢʩʪʫ, ʪʦ ʝʩʪʴ, ʝʩʣʠ ʧʦʩʣʝ ʪʦʢʝʥ-1 ʚ ʪʝʢʩʪʝ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʚʝʨʦʷʪʥʦʩʪʴʶ ʩʣʝʜʫʝʪ ʪʦʢʝʥ-2, ʩ ʵʪʦʡ ʞʝ ʚʝʨʦʷʪʥʦʩʪʴʶ ʦʥʦ ʙʫʜʝʪ ʩʣʝʜʦʚʘʪʴ 

ʟʘ ʥʠʤ ʠ ʚ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʤ ʪʝʢʩʪʝ.  

ʇʨʦʛʨʘʤʤʘ, ʠʩʧʦʣʴʟʫʶʱʘʷ ʮʝʧʠ ʄʘʨʢʦʚʘ, ʫʥʠʚʝʨʩʘʣʴʥʘ ʠ ʤʦʞʝʪ 

ʨʘʙʦʪʘʪʴ ʩ ʣʶʙʳʤ ʪʝʢʩʪʦʤ ʥʘ ʣʶʙʦʤ ʷʟʳʢʝ.  

ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ, ʢʘʢ ʠ ʚ [2], ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ 

çʧʨʘʚʠʣʴʥʳʝè ʥʘʯʘʣʴʥʳʝ ʠ ʢʦʥʝʯʥʳʝ ʪʦʢʝʥʳ, ʪʦ ʝʩʪʴ ʪʦʣʴʢʦ ʪʝ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʧʝʨʚʳʤʠ ʠʣʠ ʧʦʩʣʝʜʥʠʤʠ ʚ ʧʨʝʜʣʦʞʝʥʠʷʭ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ. ɼʣʷ ʵʪʦʛʦ 

ʧʝʨʝʜ ʢʘʞʜʳʤ ʧʨʝʜʣʦʞʝʥʠʝʤ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʩʪʘʚʠʪʩʷ ʩʠʤʚʦʣ çSè, ʘ ʚ 

ʢʦʥʮʝ ʢʘʞʜʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʧʝʨʝʜ ʪʦʯʢʦʡ ʠʣʠ ʜʨʫʛʠʤ ʟʥʘʢʦʤ ʧʨʝʧʠʥʘʥʠʷ ï 

ʩʠʤʚʦʣ çEè. ʊʘʢʞʝ ʠʟ ʪʝʢʩʪʘ ʫʙʠʨʘʶʪʩʷ ʚʩʝ ʧʘʨʥʳʝ ʟʥʘʢʠ ʧʨʝʧʠʥʘʥʠʷ, ʪʘʢ 

ʢʘʢ ʠʥʘʯʝ ʚ ʥʦʚʦʤ ʪʝʢʩʪʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʟʥʘʢ ʠʟ ʧʘʨʳ. 

ɿʘʪʝʤ ʩʦʟʜʘʝʪʩʷ ʩʣʦʚʘʨʴ, ʩʦʜʝʨʞʘʱʠʡ ʚ ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʡ ʩʣʦʚʘ 

ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʟʥʘʯʝʥʠʡ ï ʩʧʠʩʢʠ ʪʦʢʝʥʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʩʣʝʜʦʚʘʪʴ ʟʘ ʢʣʶʯʦʤ ʚ ʪʝʢʩʪʝ. ʊʦʢʝʥ ʧʦʧʘʜʘʝʪ ʚ ʩʧʠʩʦʢ ʩʪʦʣʴʢʦ ʨʘʟ, ʩʢʦʣʴʢʦ 

ʦʥʦ ʩʣʝʜʫʝʪ ʟʘ ʢʣʶʯʦʤ ʚ ʪʝʢʩʪʝ. ʕʪʦ ʠ ʦʧʨʝʜʝʣʷʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʝʛʦ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʳʚʦʜʘ. ʉʠʤʚʦʣʳ çSè ʠ çEè ʧʦʧʘʜʘʶʪ ʚ ʩʣʦʚʘʨʴ ʥʘʨʘʚʥʝ ʩ 

ʦʩʪʘʣʴʥʳʤʠ ʪʦʢʝʥʘʤʠ: ʚ ʩʧʠʩʢʝ ʩ ʢʣʶʯʦʤ çSè ʥʘʭʦʜʷʪʩʷ ʚʩʝ ʥʘʯʘʣʴʥʳʝ 

https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D1%87%D0%B0%D0%B9%D0%BD%D0%BE%D0%B5_%D1%81%D0%BE%D0%B1%D1%8B%D1%82%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D1%87%D0%B0%D0%B9%D0%BD%D0%BE%D0%B5_%D1%81%D0%BE%D0%B1%D1%8B%D1%82%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D1%87%D0%B0%D0%B9%D0%BD%D0%BE%D0%B5_%D1%81%D0%BE%D0%B1%D1%8B%D1%82%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D1%87%D1%91%D1%82%D0%BD%D0%BE%D0%B5_%D0%BC%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D0%B0%D1%80%D0%BD%D1%8B%D0%B9_%D0%B8%D1%81%D1%85%D0%BE%D0%B4
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ʪʦʢʝʥʳ, ʩ ʢʣʶʯʦʤ çEè ï ʚʩʝ ʢʦʥʝʯʥʳʝ ʟʥʘʢʠ ʧʨʝʧʠʥʘʥʠʷ. ɽʩʣʠ ʩʣʦʚʦ ʩʪʦʠʪ ʚ 

ʢʦʥʮʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʨʝʜʣʦʞʝʥʠʷ, çEè ʧʦʧʘʜʝʪ ʚ ʩʧʠʩʦʢ ʪʦʢʝʥʦʚ ʩʣʝʜʫʶʱʠʭ 

ʟʘ ʥʠʤ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʚʳʙʠʨʘʝʪʩʷ ʩʣʫʯʘʡʥʳʡʪʦʢʝʥ ʠʟ ʩʧʠʩʢʘ ʧʝʨʚʳʭ (ʪʦ 

ʝʩʪʴ ʩʣʝʜʫʶʱʠʭ ʟʘ çSè) ʪʦʢʝʥʦʚ, ʟʘʪʝʤ ï ʠʟ ʩʧʠʩʢʘ ʪʦʢʝʥʦʚ, ʩʣʝʜʫʶʱʠʭ ʟʘ 

ʧʦʣʫʯʝʥʥʳʤ ʧʝʨʚʳʤ ʪʦʢʝʥʦʤ, ʠ ʪʘʢ ʜʘʣʝʝ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʚʳʙʨʘʥ ʩʠʤʚʦʣ çEè. 

ʇʦʩʣʝ ʵʪʦʛʦ ʠʟ ʩʧʠʩʢʘ ʩ ʢʣʶʯʦʤ çEè ʚʳʙʠʨʘʝʪʩʷ ʩʣʫʯʘʡʥʳʡ ʟʥʘʢ ʧʨʝʧʠʥʘʥʠʷ 

(ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʵʪʦ ʪʦʯʢʘ) ʠ ʛʝʥʝʨʘʮʠʷ ʧʨʝʜʣʦʞʝʥʠʷ 

ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʧʦʚʪʦʨʷʪʴʩʷ ʟʘʜʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ, ʚ 

ʥʘʰʝʡ ʧʨʦʛʨʘʤʤʝ ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʫʯʘʡʥʳʤ ʯʠʩʣʦʤ ʦʪ 

15 ʜʦ 30. 

 

ɻʝʥʝʨʘʮʠʷ ʪʝʢʩʪʘ ʥʘ ʦʩʥʦʚʝ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʨʝʜʣʦʞʝʥʠʷ 

ʂʘʢ ʙʳʣʦ ʫʧʦʤʷʥʫʪʦ ʚʳʰʝ, ʩʠʥʪʘʢʩʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʝʜʣʦʞʝʥʠʷ ï ʵʪʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʘʙʦʨʦʚ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʩʣʦʚ, ʠʟ ʢʦʪʦʨʳʭ 

ʩʦʩʪʦʠʪ ʵʪʦ ʧʨʝʜʣʦʞʝʥʠʝ. ɿʘʤʝʥʠʚ ʚ ʤʦʜʝʣʠ ʢʘʞʜʳʡ ʠʟ ʥʘʙʦʨʦʚ ʥʘ ʩʣʦʚʦ, 

ʦʙʣʘʜʘʶʱʝʝ ʧʨʠʟʥʘʢʘʤʠ, ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʵʪʦʪ ʥʘʙʦʨ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʦʚʦʝ 

ʧʨʝʜʣʦʞʝʥʠʝ. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʥʝʦʙʭʦʜʠʤ ʥʝ ʪʦʣʴʢʦ ʩʘʤ ʪʝʢʩʪ, 

ʥʦ ʠ ʩʚʝʜʝʥʠʷ ʦ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʘʭ ʠ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ ʢʘʞʜʦʛʦ 

ʩʣʦʚʘ ʚ ʥʝʤ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʘ ʩʧʦʩʦʙʘ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ: 

ʘ) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʤʝʯʝʥʥʦʛʦ ʪʝʢʩʪʘ (ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʝʢʩʪʳ 

ʠʟ ʆʪʢʨʳʪʦʛʦ ʢʦʨʧʫʩʘ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ
1
); 

ʙ) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʙʣʠʦʪʝʢ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʬʫʥʢʮʠʠ ʜʣʷ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ʚ ʨʘʙʦʪʝ ʜʣʷ ʨʫʩʩʢʦʷʟʳʯʥʳʭ ʪʝʢʩʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ pymorphy2 [4], ʜʣʷ ʘʥʛʣʦʷʟʳʯʥʳʭ ʪʝʢʩʪʦʚ ï Natural Language 

Tool Kit  (NLTK) [1]). 

ɺʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʦʛʦ ʧʦʜʭʦʜʘ ʩʠʥʪʘʢʩʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʧʨʝʜʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʠʩʦʢ, ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʢʦʪʦʨʦʛʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʦʤʫ ʪʦʢʝʥʫ. ʕʣʝʤʝʥʪʳ ʤʦʜʝʣʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʣʦʚʘʤ 

(ʢʨʦʤʝ ʧʨʝʜʣʦʛʦʚ), ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʥʢʘʪʝʥʘʮʠʶ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ ʵʪʠʭ ʩʣʦʚ. ɿʥʘʢʠ ʧʨʝʧʠʥʘʥʠʷ ʞʝ ʜʦʙʘʚʣʷʶʪʩʷ ʚ ʤʦʜʝʣʴ ʚ ʩʚʦʝʤ 

ʠʩʭʦʜʥʦʤ ʚʠʜʝ, ʪʘʢ ʢʘʢ ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʪʝʨʷʝʪʩʷ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʟʥʘʢʘʤʠ, 

ʠʩʧʦʣʴʟʫʶʱʠʤʠʩʷ ʚ ʢʦʥʮʝ ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʚʥʫʪʨʠ ʧʨʝʜʣʦʞʝʥʠʷ. ʊʦ ʞʝ 

ʢʘʩʘʝʪʩʷ ʠ ʧʨʝʜʣʦʛʦʚ, ʪʘʢ ʢʘʢ ʩʦʙʩʪʚʝʥʥʳʭ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʢʘʪʝʛʦʨʠʡ ʵʪʠ 

ʩʣʦʚʘ ʥʝ ʠʤʝʶʪ, ʥʦ ʠʭ ʩʦʯʝʪʘʝʤʦʩʪʴ ʦʛʨʘʥʠʯʝʥʘ.  

ʊʘʢʞʝ ʜʣʷ ʨʘʙʦʪʳ ʛʝʥʝʨʘʪʦʨʘ ʥʘ ʦʩʥʦʚʝ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʩʦʟʜʘʝʪʩʷ ʩʣʦʚʘʨʴ, ʩʦʜʝʨʞʘʱʠʡ ʚ ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʡ ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, 

ʘ ʚ ʢʘʯʝʩʪʚʝ ʟʥʘʯʝʥʠʡ ï ʩʧʠʩʢʠ ʩʣʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʵʪʠʤʠ ʧʨʠʟʥʘʢʘʤʠ.  ʊʘʢ 

ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʠ ʙʠʙʣʠʦʪʝʢʠ pymorphy2 ʧʦʟʚʦʣʷʶʪ ʠʟʤʝʥʷʪʴ ʬʦʨʤʫ ʩʣʦʚ, ʚ 

ʩʣʦʚʘʨʷʭ ʜʣʷ ʥʝʨʘʟʤʝʯʝʥʥʳʭ ʪʝʢʩʪʦʚ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʢʣʶʯʘʤʠ ʷʚʣʷʶʪʩʷ 

                                           
1
 http://opencorpora.org/?page=downloads 
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ʪʦʣʴʢʦ ʥʝʠʟʤʝʥʷʝʤʳʝ ʧʨʠʟʥʘʢʠ ʩʣʦʚʘ, ʘ ʩʘʤʠ ʩʣʦʚʘ ʭʨʘʥʷʪʩʷ ʚ ʩʚʦʝʡ 

ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ. ɺ ʬʦʨʤʫ, ʢʦʪʦʨʫʶ ʪʨʝʙʫʝʪ ʩʠʥʪʘʢʩʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʩʣʦʚʘ 

ʩʪʘʚʷʪʩʷ ʫʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠ ʛʝʥʝʨʘʮʠʠ ʪʝʢʩʪʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʰʠʨʠʪʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʛʝʥʝʨʠʨʫʝʤʳʭ ʪʝʢʩʪʦʚ. 

ʇʨʠ ʛʝʥʝʨʘʮʠʠ ʪʝʢʩʪʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʚʳʙʠʨʘʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʣʦʞʝʥʠʡ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʩʛʝʥʝʨʠʨʦʚʘʥʦ, ʟʘʪʝʤ ʩʣʫʯʘʡʥʳʤ 

ʦʙʨʘʟʦʤ ʚʳʙʠʨʘʝʪʩʷ ʤʦʜʝʣʴ ʢʘʞʜʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ, ʘ ʜʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ 

ʤʦʜʝʣʠ (ʥʘʙʦʨʘ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ) ʠʟ ʩʧʠʩʢʘ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʢʣʶʯʦʤ ʚ ʩʣʦʚʘʨʝ ʚʳʙʠʨʘʝʪʩʷ ʩʣʫʯʘʡʥʦʝ ʩʣʦʚʦ ʠ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʬʘʡʣ. ɽʩʣʠ 

ʵʣʝʤʝʥʪ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʟʥʘʢʦʤ ʧʨʝʧʠʥʘʥʠʷ ʠʣʠ ʧʨʝʜʣʦʛʦʤ, ʪʦ ʦʥ ʩʨʘʟʫ 

ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʬʘʡʣ. 

 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʥʦʚʳʭ ʪʝʢʩʪʦʚ ʚ ʨʘʙʦʪʝ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʪʝʢʩʪʳ: 

1) ʦʪʨʳʚʢʠ ʠʟ 57650 ʧʝʩʝʥ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ2
; 

2) ʩʮʝʥʘʨʠʡ IV,V ʠ VI ʵʧʠʟʦʜʦʚ çɿʚʝʟʜʥʳʭ ʚʦʡʥè ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ
3
; 

3) ʪʝʢʩʪʳ ʠʟ ʆʪʢʨʳʪʦʛʦ ʢʦʨʧʫʩʘ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ; 

4) ʪʝʢʩʪʳ ʪʚʠʪʦʚ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʠʟ ʙʠʙʣʠʦʪʝʢʠ NLTK; 

5) ʪʝʢʩʪʳ 903 ʧʦʟʜʨʘʚʣʝʥʠʡ ʩ ɼʥʝʤ ʟʘʱʠʪʥʠʢʘ ʆʪʝʯʝʩʪʚʘ ʥʘ ʨʫʩʩʢʦʤ 
ʷʟʳʢʝ

4
; 

6) ʪʝʢʩʪʳ ʧʨʦʠʟʚʝʜʝʥʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʵʪʦʚ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, 

ʩʦʙʨʘʥʥʳʝ ʚʨʫʯʥʫʶ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʙʦʪʳ ʩʦʟʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʥʠ ʦʜʠʥ ʠʟ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʥʝ ʫʯʠʪʳʚʘʝʪ 

ʩʝʤʘʥʪʠʢʫ, ʧʦʵʪʦʤʫ ʦʙ ʦʩʤʳʩʣʝʥʥʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ ʥʘ ʚʳʭʦʜʝ ʪʝʢʩʪʦʚ 

ʛʦʚʦʨʠʪʴ ʥʝ ʧʨʠʭʦʜʠʪʩʷ. ɺʦ-ʧʝʨʚʳʭ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʪʝʢʩʪʳè ï ʵʪʦ, ʥʘ 

ʩʘʤʦʤ ʜʝʣʝ, ʧʨʦʩʪʦ ʥʘʙʦʨʳ ʧʨʝʜʣʦʞʝʥʠʡ, ʥʝ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʶ ʧʦ 

ʩʤʳʩʣʫ ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʩʚʷʟʠ. ɺʦ-ʚʪʦʨʳʭ, ʩʘʤʠ ʧʨʝʜʣʦʞʝʥʠʷ ʫʩʣʦʚʥʦ 

ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ: 

ï ʥʘʙʦʨʳ ʩʣʦʚ, ʢʦʪʦʨʳʝ ʪʨʫʜʥʦ ʥʘʟʚʘʪʴ ʧʨʝʜʣʦʞʝʥʠʷʤʠ (çɸʥʪʝʥʥʘ 1.2.è, 

çɹʝʨʝʛʦʚʘʷ ʛʘʡʢʘ;è, ç60. ʉʘʤʘʷ ʙʦʣʴʥʘʷ ʙʦʨʴʙʘ.è) 

ï ʧʨʝʜʣʦʞʝʥʠʷ, ʙʝʩʩʤʳʩʣʝʥʥʳʝ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʪʨʫʜʥʦ ʛʦʚʦʨʠʪʴ ʦʙ ʠʭ 

ʛʨʘʤʤʘʪʠʯʝʩʢʦʡ ʧʨʘʚʠʣʴʥʦʩʪʠ/ʥʝʧʨʘʚʠʣʴʥʦʩʪʠ (çʃʶʙʦʚʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ 

ʘʩʠʥʭʨʦʥʥʘʷ ʇʦʣʴʰʘ ʧʣʘʩʪʠʥʘ ʚ ʚʪʦʨʫʶ ʩʠʪʫʘʮʠʶ ʞʠʪʝʣʷʤʠ ʙʳʣʘ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʤʫʩʫʣʴʤʘʥʩʢʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʧʝʨʠʦʜʠʟʘʮʠʷ.è, çɺ 

ʩʧʨʦʩʝ 1964 ʭʦʜʘ ʧʘʨʣʘʤʝʥʪʘʨʠʡ ʩʢʘʟʘʣ ʤʝʣʢʦʙʫʨʞʫʘʟʥʫʶ ʛʠʪʘʨʫ ʜʣʷ 

ʙʘʥʢʨʦʪʩʪʚʘ ʚ ʭʨʠʩʪʠʘʥʩʢʠʭ ʦʪʥʦʰʝʥʠʷʭ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʘʥʜʠʨʘ 

ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʛʦ ʠʟʜʝʣʠʷ.è) 

ï ʛʨʘʤʤʘʪʠʯʝʩʢʠ ʥʝʧʨʘʚʠʣʴʥʳʝ (çYou is final ?è, çʂʪʦ-ʪʦ ʟʘʙʳʣ ʷ.è) 

                                           
2
https://www.kaggle.com/mousehead/songlyrics 

3
https://www.kaggle.com/xvivancos/star-wars-movie-scripts 

4
https://github.com/sysblok/corpus_23february_congratulations 
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ï ʙʝʩʩʤʳʩʣʝʥʥʳʝ, ʥʦ ʛʨʘʤʤʘʪʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʳʝ (çʇʨʦʜʫʢʮʠʷ ʟʤʝʡ ʥʝ 

ʙʳʣʘ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤ ʩʪʦʣʘ.è, çɺ ʢʦʞʘʥʳʭ ʪʝʢʩʪʘʭ ʩʨʝʜʥʝʚʝʢʦʚʦʡ ʵʨʳ 

ʢʫʭʥʷ ʤʦʞʝʪ ʜʦʝʭʘʪʴ ʜʦ 7.è, çʅʘʩ ʵʢʟʘʣʴʪʠʨʦʚʘʥʥʳʤ ʢʘʪʘʬʦʪʦʤ 

ʟʘʚʘʣʠʣʦ.è, çɻʝʨʦʝʚ ʠ ʨʘʢʦʚ ʣʦʥʜʦʥʩʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʚʳʙʠʨʘʶʪ ʖʨʠʡ ʃʠʩʩ ʠ 

ɹʝʥ ʎʳʛʘʥʦʚ.è, çð ʉʫʤʤʘʨʥʘʷ ʚʳ, ʩʝʚʝʨʥʘʷ, ʟʥʘʯʠʪʝʣʴʥʘʷéè) 

ï ʙʝʩʩʤʳʩʣʝʥʥʳʝ ʠʣʠ ʚʳʛʣʷʜʷʱʠʝ ʩʪʨʘʥʥʦ ʚʥʝ ʢʦʥʪʝʢʩʪʘ, ʥʦ 

ʦʙʣʘʜʘʶʱʠʝ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʙʨʝʩʪʠ ʩʤʳʩʣ ʚ ʢʦʥʪʝʢʩʪʝ 

(çʄʷʛʢʠʡ ʬʠʣʴʤ, ʛʜʝ ʥʠʢʦʤʫ ʙʦʣʴʰʝ ʥʝʪ ʟʣʦʩʣʦʚʠʷ.è, çʄʨʘʯʥʳʡ ʤʠʨʦʢ ʞʠʟʥʠ, 

ʠʤʝʥʥʦ ʦʪʣʠʯʥʦʝ ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʭʠʪʨʦʩʧʣʝʪʝʥʠʝ.è, çɼʝʚʫʰʢʠ ï ʮʝʥʦʡ 

ʦʙʨʫʰʝʥʠʷ ʨʳʥʢʘ.è, çʇʦʣʫʯʠʣʦʩʴ ʢʠʥʦ, ʪʘʶʱʝʝ, ʢʘʢ ʠʜʝʷ, ʝʱʝ ʚ ʦʢʦʥʯʘʥʠʷ 

ʩʝʨʳʭ ʫʞʘʩʦʚ.è, çʏʴʷ ɸʣʝʢʩʘʥʜʨʘ ʙʫʜʝʪ ʫʜʝʨʞʠʚʘʪʴʩʷ ʪʘʢ, ʢʘʢ ʦʥʘ ʛʦʚʦʨʠʪ 

ʠ ʢʘʢ ʤʦʞʝʪ.è, çIt's bad, let me cryforc rying.è,çʗ ʞʝʣʘʶ ʪʝʙʝ ʜʥʝʤ ʠʩʢʨʝʥʥʝ 

ʞʠʪʴ ʥʘ ʥʦʛʘʭ ʠ ʜʝʨʞʘʪʴʩʷ ʧʦʢʦʣʝʥʠʷ ʥʝʚʝʨʦʷʪʥʳʭ ʜʨʫʟʝʡ!è) 

ï ʛʨʘʤʤʘʪʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʝ ʩʤʳʩʣʦʤ 

(çEachtimewe'reherewe'llstay.è, çLove is n'tnice.è, çYou hoot and iI  know 

it'strue.è, çʏʠʪʘʡʪʝ, ʙʝʩʧʦʢʦʡʪʝʩʴ!è, çʗ ʞʝʣʘʶ ʪʝʙʝ ʧʫʪʝʰʝʩʪʚʦʚʘʪʴ ʚ 

ʦʢʝʘʥʝ ʧʦʟʠʪʠʚʘ, ʩʪʦʷʪʴ ʥʘ ʧʫʪʠ ʫʜʘʯʠ!è, çʕʥʜʝʤʠʢʠ ʧʦʩʪʨʘʜʘʣʠ.è, 

çʇʦʯʝʤʫ ʥʝ ʦʥʘ?è, ç@agnisha a Hadt his wicked chocolate:))è) 

ʂʨʦʤʝ ʪʦʛʦ, ʘʥʘʣʠʟ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʠʟʫʘʣʴʥʘʷ 

ʧʨʘʚʜʦʧʦʜʦʙʥʦʩʪʴ ʪʝʢʩʪʦʚ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʦʜʥʦʨʦʜʥʦʩʪʠ ʠʩʭʦʜʥʦʛʦ 

ʪʝʢʩʪʘ. ʊʘʢ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʪʚʠʪʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʳʛʣʷʜʷʪ ʢʘʢ ʪʚʠʪʳ, 

ʩʮʝʥʘʨʠʠ ʚʳʛʣʷʜʠʪ ʢʘʢ ʩʮʝʥʘʨʠʠ, ʘ ʧʝʩʥʠ ï ʢʘʢ ʧʝʩʥʠ. ʇʨʦʛʨʘʤʤʘ, 

ʠʩʧʦʣʴʟʫʶʱʘʷ ʪʝʢʩʪʳ ʠʟ ʢʦʨʧʫʩʘ, ʥʘʧʨʦʪʠʚ, ʛʝʥʝʨʠʨʫʝʪ ʪʦ, ʯʪʦ ʧʣʦʭʦ 

ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʪʝʢʩʪ ʠʟ-ʟʘ ʦʙʠʣʠʷ ʠʥʦʷʟʳʯʥʳʭ ʚʢʨʘʧʣʝʥʠʡ, ʨʘʟʣʠʯʥʳʭ 

ʩʠʤʚʦʣʦʚ ʠ ʧʨʝʜʣʦʞʝʥʠʡ ʩ ʥʝʦʙʳʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɹʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʛʝʥʝʨʘʮʠʠ 

ʪʝʢʩʪʘ. ɼʚʘ ʠʟ ʥʠʭ: ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʮʝʧʷʭ ʄʘʨʢʦʚʘ, ʠ ʧʦʜʭʦʜ, 

ʩʚʷʟʘʥʥʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʨʝʜʣʦʞʝʥʠʷ, ʙʳʣʠ 

ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʛʨʘʤʤ ʜʣʷ ʕɺʄ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʙ·ʣʴʰʘʷ ʯʘʩʪʴ ʧʨʝʜʣʦʞʝʥʠʡ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʷʪ ʛʝʥʝʨʠʨʫʝʤʳʝ ʪʝʢʩʪʳ, 

ʷʚʣʷʝʪʩʷ ʩʝʤʘʥʪʠʯʝʩʢʠ ʠ/ʠʣʠ ʛʨʘʤʤʘʪʠʯʝʩʢʠ ʥʝʧʨʘʚʠʣʴʥʦʡ. ʄʳ 

ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʛʝʥʝʨʠʨʫʝʤʳʭ ʪʝʢʩʪʦʚ ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʧʫʪʝʤ 

ʫʜʘʣʝʥʠʷ ʠʟ ʪʝʢʩʪʦʚ ʢʦʨʧʫʩʘ çʣʠʰʥʠʭè ʬʨʘʛʤʝʥʪʦʚ, ʥʘʧʨʠʤʝʨ, ʟʘʛʦʣʦʚʢʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʛʝʥʝʨʘʪʦʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʤʳ 

ʧʣʘʥʠʨʫʝʤ ʚʢʣʶʯʠʪʴ ʚ ʧʨʦʮʝʩʩ ʛʝʥʝʨʘʮʠʠ ʧʨʦʚʝʨʢʫ ʩʝʤʘʥʪʠʯʝʩʢʦʡ 

ʩʦʯʝʪʘʝʤʦʩʪʠ ʩʣʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʘʪʴ ʙʦʣʝʝ ʦʩʤʳʩʣʝʥʥʳʝ ʪʝʢʩʪʳ.  
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This paper discusses two approaches to automatic text generation: an approach based on 

Markov chains and one using syntactic sentence models. Their realizations in computer 
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and conclusions were drawn about the semantic and grammatical correctness of these texts. 
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ʋɼʂ 004.42 

 

ʈɸɿʈɸɹʆʊʂɸ ɼɽʎɽʅʊʈɸʃʀɿʆɺɸʅʅʆʁ ʉʀʉʊɽʄʓ  

ɻʆʃʆʉʆɺɸʅʀʁ ʅɸ ʆʉʅʆɺɽ ʊɽʍʅʆʃʆɻʀʀ ɹʃʆʂʏɽʁʅ 

 

ɸ.ʀ. ʈʘʜʞʘʙʦʚ
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ.ʧʝʜ.ʥʘʫʢ, ʜʦʮʝʥʪ ʅ.ɸ. ʃʘʨʠʥʘ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʥʮʝʧʮʠʷ WEB 3.0 ʧʨʠʣʦʞʝʥʠʡ ʠ ʝʸ ʨʝʘʣʠ-

ʟʘʮʠʷ ʚ ʚʠʜʝ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʛʦʣʦʩʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʥʘ ʙʘʟʝ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ ʢʨʠʧʪʦ ʚʘʣʶʪʳ Ethereum.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, web-3, ʙʣʦʢʯʝʡʥ, ʩʝʪʴ ʵʬʠʨ, ʩʠʩ-

ʪʝʤʘ 

 

ʄʳ ʥʘʭʦʜʠʤʩʷ ʥʘ ʧʝʨʝʣʦʤʥʦʤ ʵʪʘʧʝ ʵʚʦʣʶʮʠʠ ʀʥʪʝʨʥʝʪʘ. ʕʪʦʪ ʵʪʘʧ 

ʚʢʣʶʯʘʝʪ ʧʝʨʝʭʦʜ ʦʪ ʪʝʢʫʱʝʡ ʪʝʭʥʦʣʦʛʠʠ WEB 2.0 ʢ ʢʦʥʮʝʧʮʠʠ WEB 3.0, 

https://hackernoon.com/from-what-is-a-markov-model-to-here-is-how-markov-models-work-1ac5f4629b71#.3wu087d82
https://hackernoon.com/from-what-is-a-markov-model-to-here-is-how-markov-models-work-1ac5f4629b71#.3wu087d82
https://www.lexico.com/en/definition/markov_chain
https://www.lexico.com/en/definition/markov_chain
https://www.lexico.com/en/definition/markov_chain
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ʧʦʜʨʘʟʫʤʝʚʘʶʱʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʥʥʳʭ ʚ ʠʥʪʝʨʥʝʪʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʥʘ ʦʩʥʦʚʝ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʨʝʝʩʪʨʘ [7]. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦʤ ʧʨʝʜʧʨʠ-

ʷʪʠʡ ʠ ʬʠʥʘʥʩʦʚʳʭ ʫʯʨʝʞʜʝʥʠʡ. ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʚ ʦʩʥʦʚʥʦʤ ʟʘ-

ʚʠʩʠʤʳ ʦʪ ʦʜʥʦʡ ʪʦʯʢʠ ʫʧʨʘʚʣʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝ ʥʘʜʝʞʥʳʝ. ʊʘʢʞʝ ʵʪʠ 

ʩʠʩʪʝʤʳ ʥʝʧʨʦʟʨʘʯʥʳ, ʠ ʚ ʥʠʭ ʣʝʛʢʦ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʠ. ɼʝʮʝʥ-

ʪʨʘʣʠʟʦʚʘʥʥʳʝ ʨʝʝʩʪʨʳ ʥʝ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʢʘʢʦʡ-ʣʠʙʦ ʦʜʥʦʡ ʩʪʦʨʦ-

ʥʦʡ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʫ ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ (ʠʣʠ ʫʟʣʘ) ʝʩʪʴ ʩʦʙʩʪʚʝʥʥʘʷ ʪʦʯʥʘʷ 

ʢʦʧʠʷ ʩʝʪʠ (ʣʝʜʞʝʨ), ʢʦʪʦʨʘʷ ʦʙʳʯʥʦ ʦʙʥʦʚʣʷʝʪʩʷ ʢʘʞʜʳʝ ʥʝʩʢʦʣʴʢʦ ʩʝ-

ʢʫʥʜ. ʋʯʘʩʪʥʠʢʠ ʜʦʛʦʚʘʨʠʚʘʶʪʩʷ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʚ ʨʝʝʩʪʨʝ ʥʘ ʦʩʥʦ-

ʚʝ ʢʦʥʩʝʥʩʫʩʘ. ɺʩʝ ʫʯʘʩʪʥʠʢʠ ʨʘʚʥʳ, ʠ ʥʝʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʦʩʨʝʜʥʠʢʘ, ʯʝʨʝʟ 

ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʳ ʧʨʦʭʦʜʠʪʴ ʪʨʘʥʟʘʢʮʠʠ ʠ ʜʨʫʛʠʝ ʦʧʝʨʘʮʠʠ [1]. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʨʘʟʨʘʙʦʪʢʘ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʠ ʠʭ ʚʥʝʜʨʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʝ 

ʩʬʝʨʳ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʫʩʢʦʨʷʝʪ ʧʨʦ-

ʮʝʩʩ ʧʝʨʝʭʦʜʘ ʢ WEB 3.0. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʧʦʩʦʙʦʚ ʨʝʘʣʠʟʘʮʠʠ ʜʝ-

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʛʦʣʦʩʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʝ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ. 

ɼʦʩʪʠʞʝʥʠʝ ʮʝʣʠ ʩʚʷʟʘʥʦ ʩ ʨʝʰʝʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

¶ ʈʘʩʩʤʦʪʨʝʥʠʝ ʩʧʦʩʦʙʦʚ ʨʘʟʨʘʙʦʪʢʠ WEB 3.0 ʧʨʠʣʦʞʝʥʠʡ; 

¶ ʀʟʫʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʩʝʪʠ ʢʨʠʧʪʦʚʘʣʶʪʳ 
Ethereum (ʕʬʠʨ) ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ; 

¶ ʈʘʟʨʘʙʦʪʢʘ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʛʦʣʦʩʦʚʘʥʠʡ; 

¶ ʈʝʘʣʠʟʘʮʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʘ ʜʣʷ ʛʦ-

ʣʦʩʦʚʘʥʠʡ ʠ ʦʧʨʦʩʦʚ; 

ʊʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, ʧʦʣʥʦʮʝʥʥʳʭ ʘʥʘʣʦʛʦʚ 

ʢʦʪʦʨʦʛʦ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʥʝʪ. ʇʦʵʪʦʤʫ ʙʣʦʢʯʝʡʥ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʩʧʦʩʦʙʦʤ ʨʝʘʣʠʟʘʮʠʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. ɹʣʦʢ-

ʯʝʡʥ ï ʵʪʦ ʩʝʪʴ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʥʝʧʨʝʨʳʚʥʦʡ ʮʝʧʦʯʢʠ ʙʣʦʢʦʚ ʜʘʥʥʳʭ, ʩʚʷʟʘʥ-

ʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʙʳʣʘ ʩʦʟʜʘʥʘ ʧʝʨʚʘʷ ʚ ʤʠʨʝ 

ʢʨʠʧʪʦʚʘʣʶʪʘ ɹʠʪʢʦʠʥ. ʆʩʦʙʝʥʥʳʤ ʩʚʦʡʩʪʚʦʤ ʙʣʦʢʯʝʡʥʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʦʜʥʘʞʜʳ ʟʘʧʠʩʘʥʥʳʝ ʚ ʥʸʤ ʜʘʥʥʳʝ ʥʝʚʦʟʤʦʞʥʦ ʫʜʘʣʠʪʴ ʠʣʠ ʠʟʤʝʥʠʪʴ [6]. 

ʀʤʝʥʥʦ ʵʪʦ ʩʚʦʡʩʪʚʦ ʛʘʨʘʥʪʠʨʫʝʪ ʧʦʣʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʘʥʥʳʭ ʚ ʩʠʩʪʝʤʝ. 

ʂʘʞʜʳʡ ʙʣʦʢ ʚ ʙʣʦʢʯʝʡʥʝ ʧʦʤʠʤʦ ʜʘʥʥʳʭ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʫʥʠʢʘʣʴʥʳʡ ʭʵʰ 

ʠ ʭʵʰ, ʢʦʪʦʨʳʡ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʝʜʳʜʫʱʠʡ ʙʣʦʢ, ʦʙʨʘʟʫʷ ʮʝʧʦʯʢʫ. ʋ ʙʣʦʢ-

ʯʝʡʥʘ ʝʩʪʴ ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʡ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʜʝʣʢʠ ʙʣʦʢʦʚ, ʢʦ-

ʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ ProofOfWork. ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʦʩʪʘʚʣʷʝʪ ʪʦʣʴʢʦ ʦʜʠʥ 

ʩʮʝʥʘʨʠʡ, ʚ ʢʦʪʦʨʦʤ ʚʦʟʤʦʞʥʦ ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʙʣʦʢ. ʉʮʝʥʘʨʠʡ ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʟʣʦʫʤʳʰʣʝʥʥʠʢ, ʢʦʪʦʨʳʡ ʭʦʯʝʪ ʚʥʝʩʪʠ ʢʦʨʨʝʢʪʠʚʳ ʚ ʙʣʦʢ, 

ʩʤʦʞʝʪ ʵʪʦ ʩʜʝʣʘʪʴ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʠʤʝʝʪ ʜʦʩʪʫʧ ʢ ʙʦʣʝʝ 50%-ʘʤ 

ʫʟʣʦʚ ʩʝʪʠ  [6].  

 ʆʜʥʠʤ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʢʨʠʧʪʦʚʘʣʶʪ, ʩʦʟʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʙʣʦʢʯʝʡʥʘ 

ʷʚʣʷʝʪʩʷ ʕʬʠʨ, ʢʦʪʦʨʳʡ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʢʨʠʧʪʦʚʘʣʶʪ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 
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ʩʦʧʨʦʚʦʞʜʘʪʴ ʪʨʘʥʟʘʢʮʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʣʦʛʠʢʦʡ. ʕʪʦ ʜʝʣʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʩʘʤʦʚʳʧʦʣʥʷʶʱʠʭʩʷ ʢʦʥʪʨʘʢʪʦʚ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ ʩʤʘʨʪ-

ʢʦʥʪʨʘʢʪʘʤʠ. ʉʤʘʨʪ-ʢʦʥʪʨʘʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʨʘʥʝʝ ʥʘʧʠʩʘʥʥʳʡ ʢʦʜ, 

ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʪʨʘʥʟʘʢʮʠʠ ʠ ʭʨʘʥʠʪ ʩʚʦʡ ʨʝʟʫʣʴʪʘʪ ʚ ʩʝʪʠ ʕʬʠʨ 

[5]. ɼʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʙʝʟ 

ʪʦʯʢʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʛʘʨʘʥʪʠʝʡ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉʤʘʨʪ-

ʢʦʥʪʨʘʢʪʳ ʧʠʰʫʪʩʷ ʥʘ ʷʟʳʢʝ Solidity ʠ ʚʳʧʦʣʥʷʶʪʩʷ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʦʡ 

Ethereum.  

ɼʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘ ʙʘʟʝ ʕʬʠʨ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʦʜʩʠʩʪʝʤ, 

ʠʭ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʢʘʢ ʚʥʝʰʥʷʷ ʠ ʚʥʫʪʨʝʥʥʷʷ ʧʦʜʩʠʩʪʝʤʳ.  

ɺʥʝʰʥʷʷ ʧʦʜʩʠʩʪʝʤʘ ʦʪʚʝʯʘʝʪ ʟʘ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʭʨʘʥʷʪʩʷ 

ʥʘ ʩʝʨʚʝʨʝ ʠ ʥʝ ʩʚʷʟʘʥʳ ʩ ʧʨʦʮʝʩʩʦʤ ʛʦʣʦʩʦʚʘʥʠʷ. ʆʥʘ ʚʳʧʦʣʥʷʝʪ ʘʚʪʦʨʠʟʘ-

ʮʠʶ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʩʠʩʪʝʤʝ ʠ ʬʫʥʢʮʠʠ ʠʥʪʝʨʬʝʡʩʘ.  

ɺʥʫʪʨʝʥʥʷʷ ʧʦʜʩʠʩʪʝʤʘ ʦʪʚʝʯʘʝʪ ʟʘ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʩʝʪʠ ʕʬʠʨ ʠ ʚʳʧʦʣ-

ʥʝʥʠʝ ʬʫʥʢʮʠʡ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʘ ʜʣʷ ʦʪʧʨʘʚʢʠ ʠ ʬʠʢʩʠʨʦʚʘʥʠʷ ʛʦʣʦʩʦʚ. ʇʦʜ-

ʩʠʩʪʝʤʳ ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʙʠʙʣʠʦʪʝʢʠ WEB3.JS, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩʦ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʦʤ ʚ ʩʝʪʠ ʕʬʠʨ [2].  

ʉʤʘʨʪ ʢʦʥʪʨʘʢʪ ʧʠʰʝʪʩʷ ʥʘ ʷʟʳʢʝ Solidity ʠ ʟʘʛʨʫʞʘʝʪʩʷ ʚ ʩʝʪʴ ʕʬʠʨ.  

ɿʘʧʨʦʩʳ RPC ʦʙʨʘʱʘʶʪʩʷ ʢ ʬʫʥʢʮʠʷʤ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʘ ʧʦ  ʭʵʰ-ʘʜʨʝʩʫ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʰʝʥʥʳʭ ʜʝʡʩʪʚʠʡ. ʌʫʥʢʮʠʷʤʠ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʘ ʷʚʣʷʶʪʩʷ: 

ʜʝʣʝʛʠʨʦʚʘʥʠʝ ʛʦʣʦʩʦʚʘʥʠʡ, ʨʘʟʜʘʯʘ ʧʨʘʚ ʥʘ ʛʦʣʦʩʦʚʘʥʠʝ ʫʯʘʩʪʥʠʢʘʤ, ʬʠʢ-

ʩʠʨʦʚʘʥʠʝ ʠ ʧʦʜʩʯʸʪ ʛʦʣʦʩʦʚ. 

ʉʭʝʤʳ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1 ʚ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤ 

ʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤ ʚʠʜʝ. 

 

ʈʠʩ. 1. ɺʘʨʠʘʥʪʳ ʩʭʝʤ ʩʠʩʪʝʤʳ 

ʉʪʨʫʢʪʫʨʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʳ ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ: 
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ʈʠʩ. 2. ʉʪʨʫʢʪʫʨʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʳ ʧʨʠʣʦʞʝʥʠʷ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʘʙʦʪʘʥʘ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʛʦʣʦʩʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ. ʊʘʢʞʝ ʩʠʩʪʝʤʘ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘ-

ʥʘ ʚ ʚʠʜʝ ʧʨʦʩʪʦʛʦ ʦʥʣʘʡʥ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʩʦʟʜʘʸʪ ʩʝʩʩʠʠ ʛʦʣʦʩʦʚʘʥʠʷ 

ʠ ʠʭ ʧʨʦʮʝʩʩ. 

ʈʝʘʣʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ ʩ ʧʦ-

ʤʦʱʴʶ ʷʟʳʢʘ PHP ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʪʪʝʨʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ MVC 

(ʄʦʜʝʣʴ ï ɺʠʜ - ʂʦʥʪʨʦʣʣʝʨ) [3].  

ʀʥʪʝʨʬʝʡʩ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ: 

HTML5, CSS3, Java Script [4]. ɼʘʥʥʳʝ ʚʥʝʰʥʝʡ ʧʦʜʩʠʩʪʝʤʳ ʭʨʘʥʷʪʩʷ ʚ ʙʘʟʳ 

ʜʘʥʥʳʭ MySQL, ʢ ʢʦʪʦʨʳʤ ʧʨʠʣʦʞʝʥʠʝ ʦʙʨʘʱʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ORM-

ʩʠʩʪʝʤʳ Red Bean PHP. ɼʘʥʥʳʝ ʚʥʫʪʨʝʥʥʝʡ ʧʦʜʩʠʩʪʝʤʳ ʭʨʘʥʷʪʩʷ ʠ ʦʙʨʘʙʘ-

ʪʳʚʘʶʪʩʷ ʚ ʩʝʪʠ ʕʬʠʨ, ʦʙʨʘʱʝʥʠʝ ʢ ʢʦʪʦʨʳʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʙʠʙʣʠʦʪʝʢʠ WEB3.JS. 

ʆʩʥʦʚʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ: 

¶ ʆʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʪʦʯʢʠ ʫʧʨʘʚʣʝʥʠʷ (ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʩʪʴ); 

¶ ɹʝʟʦʧʘʩʥʦʩʪʴ ʜʘʥʥʳʭ; 

¶ ɽʸ ʩʦʭʨʘʥʥʦʩʪʴ; 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʨʘʩʩʤʦʪʨʝʥ ʩʧʦʩʦʙ ʨʝʘʣʠ-

ʟʘʮʠʠ ʩʠʩʪʝʤʳ, ʨʘʙʦʪʘʶʱʝʡ ʥʘ ʙʘʟʝ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ, ʠʟʫʯʝʥʳ ʪʝʭ-

ʥʦʣʦʛʠʠ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ WEB3 ʧʨʠʣʦʞʝʥʠʡ, ʪʘʢʠʝ ʢʘʢ 

Blockchain, Ethereum ʠ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Solidity, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʘ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʛʦʣʦʩʦʚʘʥʠʡ. 

ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʨʘʙʦʪʳ, ʩʠʩʪʝʤʘ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʚʠʜʝ ʧʨʦʩʪʦʛʦ 

ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʯʘʩʪʠʷ ʚ ʩʝʩʩʠʷʭ. 

ʅʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʩʝʨʚʠ-

ʩʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʦ. ʅʘʧʨʠʤʝʨ, ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʤʝʩ-

ʩʝʥʜʞʝʨ, ʧʦʠʩʢʦʚʘʷ ʩʠʩʪʝʤʘ ʠ ʩʠʩʪʝʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʤʸʥ (DNS). 
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This article discusses the concept of WEB 3.0 applications and its implementation in the 

form of a decentralized voting system based on blockchain technology, in particular, based on 

the virtual machine of the Ethereum crypto currency. 
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ʇʈʀʄɽʅɽʅʀɽ ʂʆʄʇʔʖʊɽʈʅʓʍ ʊɽʍʅʆʃʆɻʀʁ  

ʇʈʀ ʆɹʋʏɽʅʀʀ ʍʀʄʀʀ 

ɸ.ʆ. ʈʦʛʦʟʠʥ  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ.ʧʝʜ.ʥʘʫʢ, ʜʦʮʝʥʪ ʅ.ɸ. ʃʘʨʠʥʘ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè 

 

ɸʥʥʦʪʘʮʠʷ. ʇʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʂʊ) ʧʨʠ ʦʙʫʯʝʥʠʠ ʭʠʤʠʠ. ʆʙʦʩʥʦʚʘʥʦ ʧʨʠʤʝʥʝʥʠʝ 

ʢʦʤʧʴʶʪʝʨʘ ʢʘʢ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʂʊ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʦʙʫʯʝʥʠʷ ʭʠʤʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʦʙʫʯʝʥʠʝ, ʭʠʤʠʷ 

ɺʚʝʜʝʥʠʝ 

XXI ʚʝʢ - ʩʪʦʣʝʪʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʏʪʦ ʥʫʞʥʦ ʩʝʛʦʜʥʷʰʥʝʤʫ 

ʯʝʣʦʚʝʢʫ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʫʚʝʨʝʥʥʦ ʚ ʥʦʚʳʭ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʞʠʟʥʠ? ʂʘʢʫʶ ʨʦʣʴ ʙʫʜʝʪ ʠʛʨʘʪʴ ʰʢʦʣʘ, ʢʘʢʦʡ ʦʥʘ 

ʜʦʣʞʥʘ ʙʳʪʴ, ʯʪʦʙʳ ʧʦʜʛʦʪʦʚʠʪʴ ʝʛʦ ʢ ʧʦʣʥʦʮʝʥʥʦʡ ʞʠʟʥʠ ʠ ʪʨʫʜʫ? ɸʙʠʪʫ-

ʨʠʝʥʪ, ʯʪʦ ʙʫʜʝʪ ʞʠʪʴ ʠ ʪʨʫʜʠʪʴʩʷ ʚ ʵʪʦʤ ʪʳʩʷʯʝʣʝʪʠʠ ʚ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʤ 

ʦʙʱʝʩʪʚʝ, ʜʦʣʞʝʥ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʘʢʪʠʚʥʦ ʜʝʡʩʪʚʦʚʘʪʴ, ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ, 

ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʞʠʟʥʠ, ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʪʦʣʝʨʘʥʪʥʦʩʪʠ. ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʦʙʨʘʟʦ-

ʚʘʥʠʝʤ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʷʚʣʷʝʪʩʷ ʦʚʣʘʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-
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ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ (ʀʂʊ) ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʱʝʫʯʝʙʥʳʭ 

ʠ ʦʙʱʝʢʫʣʴʪʫʨʥʳʭ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ [5, 11]. 

ʉʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ, ʦʛʨʘʥʠʯʠʚʘʷʩʴ ʣʠʰʴ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦ-

ʜʘʤʠ ʦʙʫʯʝʥʠʷ, ʨʝʰʠʪʴ ʵʪʫ ʟʘʜʘʯʫ ʥʝʚʦʟʤʦʞʥʦ, ʚ ʰʢʦʣʘʭ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘ-

ʚʘʪʴ ʠ ʫʞʝ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ: 

¶ ʚʦʚʣʝʯʝʥʠʝ ʦʙʫʯʘʶʱʝʛʦʩʷ ʚ ʘʢʪʠʚʥʳʡ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ; 

¶ ʢʦʣʣʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ; 

¶ ʰʠʨʦʢʦʝ ʦʙʱʝʥʠʝ ʩ ʨʦʚʝʩʥʠʢʘʤʠ ʠʟ ʜʨʫʛʠʭ ʰʢʦʣ, ʨʝʛʠʦʥʦʚ ʠ 

ʜʘʞʝ ʩʪʨʘʥ; 

¶ ʦʪʢʨʳʪʳʡ ʜʦʩʪʫʧ ʢ ʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʠʥʬʦʮʝʥʪʨʘʭ ʤʠʨʘ ʩ 

ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʤʥʝʥʠʷ ʧʦ ʨʘʟ-

ʣʠʯʥʳʤ ʧʦʜʥʠʤʘʶʱʠʤʩʷ ʧʨʦʙʣʝʤʘʤ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʵʬʬʝʢ-

ʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʀʂʊ, ʷʚʣʷʝʪʩʷ ʩʠʥʪʝʟ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʪʨʘ-

ʜʠʮʠʦʥʥʳʤʠ ʬʦʨʤʘʤʠ ʠ ʤʝʪʦʜʘʤʠ. ɿʘʥʷʪʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʀʂʊ ʬʫʥʜʘʤʝʥ-

ʪʘʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ. ʆʪʣʠʯʠʝ ʩʦʩʪʦʠʪ ʚ 

ʩʤʝʥʝ ʧʦʣʦʞʝʥʠʷ ʦʙʫʯʘʶʱʝʛʦ ʚ ʩʠʩʪʝʤʝ: ʦʥ ʫʞʝ ʥʝ ʧʝʨʚʦʠʩʪʦʯʥʠʢ ʟʥʘʥʠʡ, ʘ 

ʢʦʥʩʫʣʴʪʘʥʪ ʠ ʢʦʦʨʜʠʥʘʪʦʨ. ʅʘ ʪʘʢʠʭ ʟʘʥʷʪʠʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʣʝʢʪʨʦʥʥʳʝ 

ʫʯʝʙʥʠʢʠ, ʚʠʨʪʫʘʣʴʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʣʘʙʦʨʘʪʦʨʠʠ, ʩʝʪʴ ʀʥʪʝʨʥʝʪ ʠ ʜʨʫʛʠʝ, 

ʧʦʩʪʦʷʥʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʥʦʚʳʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ. ɿʘʜʘʯʘ ʦʙʫʯʘʶʱʝʛʦ ï 

ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʪʴ ʚʩʝ ʵʪʠ ʩʨʝʜʩʪʚʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʫʯʝʙʥʦ-

ʛʦ ʤʘʪʝʨʠʘʣʘ, ʚʦʟʨʘʩʪʥʳʤʠ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʙʫʯʘʶʱʠʭ-

ʩʷ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʦʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. ʅʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʀʂʊ ʥʘ ʪʘʢʠʭ ʟʘʥʷʪʠʷʭ ʜʦʣʞʥʦ ʙʳʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠ ʤʝʪʦʜʠʯʝʩʢʠ 

ʦʙʦʩʥʦʚʘʥʦ [1, 50]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʂʊ 

ʧʨʠ ʦʙʫʯʝʥʠʠ ʭʠʤʠʠ. 

ʉʦʟʜʘʥʠʝ ʙʘʟʳ ʀʂʊ ï ʨʝʩʫʨʩʦʚ ʧʦ ʭʠʤʠʠ 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʦʙʫʯʘʶʱʠʤ ʩʦʩʪʘʚʣʝʥ ʦʩʥʦʚʥʦʡ ʪʝʤʘʪʠʯʝʩʢʠʡ ʧʣʘʥ, 

ʥʫʞʥʦ ʥʘʯʘʪʴ ʢʦʣʣʝʢʮʠʦʥʠʨʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

(ʎʆʈ), ʚʥʦʩʠʤʳʭ ʚ ʧʣʘʥʠʨʦʚʘʥʠʝ. 

ʉʨʝʜʠ ʦʛʨʦʤʥʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʫʯʝʙʥʳʭ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʩʠʩʪʝʤ ʥʘʠ-

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʥʘ ʟʘʥʷʪʠʷʭ ʷʚʣʷʶʪʩʷ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʨʝʥʘʞʝʨʳ, ʘʚʪʦ-

ʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ, ʦʙʫʯʘʶʱʠʝ ʬʠʣʴʤʳ, ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ 

ʧʨʝʟʝʥʪʘʮʠʠ, ʚʠʜʝʦʜʝʤʦʥʩʪʨʘʮʠʠ ʦʧʳʪʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʥʘ ʟʘʥʷʪʠʠ ʧʦ ʭʠʤʠʠ ʧʦʟʚʦʣʷʝʪ 

ʫʚʠʜʝʪʴ ʪʦ, ʯʪʦ ʥʘ ʦʙʳʯʥʦʤ ʟʘʥʷʪʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ: ʩʤʦʜʝʣʠʨʦʚʘʪʴ 

ʭʠʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʧʨʦʚʝʩʪʠ ʦʧʘʩʥʫʶ ʨʝʘʢʮʠʶ, ʫʚʠʜʝʪʴ ʜʠʥʘʤʠʯʝʩʢʫʶ ʤʦ-

ʜʝʣʴ ʨʘʙʦʪʳ ʭʠʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʩʪʨʦʝʥʠʝ ʤʦʣʝʢʫʣ ʠ ʘʪʦʤʦʚ, ʤʝʭʘʥʠʟʤʳ 

ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʠ ʪ.ʜ.  

ʇʨʠʤʝʥʝʥʠʝ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ ʧʨʠʜʘʝʪ ʟʘʥʷʪʠʶ ʥʦ-

ʚʠʟʥʫ, ʯʪʦ ʧʦ ʩʤʳʩʣʫ ʠ ʬʦʨʤʝ ʠʟʣʦʞʝʥʠʷ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʦʙʱʠʪʴ ʟʘ 
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ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʙʦʣʴʰʦʡ ʧʦ ʦʙʲʝʤʫ ʤʘʪʝʨʠʘʣ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʠʪʴ ʝʛʦ ʚ ʥʦ-

ʚʦʤ ʘʩʧʝʢʪʝ. 

ʀʂʊ ʢʘʢ ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʩʪʦʚʳʭ ʧʨʦʛʨʘʤʤ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʦʩʪʘʚʣʝʥʥʳʭ ʦʙʫ-

ʯʘʶʱʠʤ ʚ ʢʦʥʩʪʨʫʢʪʦʨʘʭ ʪʝʩʪʦʚ ʠʣʠ ʪʝʩʪʦʚ, ʧʨʝʜʣʘʛʘʝʤʳʭ ʚ ʵʣʝʢʪʨʦʥʥʳʭ 

ʫʯʝʙʥʠʢʘʭ, ʧʦʟʚʦʣʷʝʪ ʫʯʘʱʠʤʩʷ ʧʨʦʚʝʨʠʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʤʘʰʠʥʝ, ʨʘʟʛʨʫʞʘʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʚʝʜʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʞʫʨʥʘʣʘ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʪʘʪʠʩʪʠʢʫ ʦʙ ʫʩʧʝʚʘʝʤʦʩʪʠ ʠ ʜʨʫʛʠʭ 

ʧʦʢʘʟʘʪʝʣʷʭ.  

ʉʝʡʯʘʩ ʩʣʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʦʬʦʨʤʣʝʥʠʝ ʧʨʦʝʢʪʥʳʭ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴ-

ʩʢʠʭ ʨʘʙʦʪ ʦʙʫʯʘʶʱʠʭʩʷ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʨʝʜʘʢʪʦʨʦʚ, ʪʘʙ-

ʣʠʯʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ, ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʜʨ. - ʜʣʷ ʨʘʩʯʸʪʦʚ, ʩʦ-

ʩʪʘʚʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʩʪʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʧʦʚʳʰʝʥʠʷ ʥʘʛʣʷʜʥʦʩʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʳ. 

ʅʘ ʟʘʥʷʪʠʷʭ ʩ ʀʂʊ ʧʨʦʠʩʭʦʜʠʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʦʙʫʯʘʶʱʠʭʩʷ ʩ 

ʵʣʝʢʪʨʦʥʥʳʤ ʫʯʝʙʥʠʢʦʤ, ʚʠʨʪʫʘʣʴʥʘʷ ʵʢʩʢʫʨʩʠʷ, ʧʦʩʝʱʝʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ 

ʣʘʙʦʨʘʪʦʨʠʡ ʠ ʜʨʫʛʠʭ ʘʥʘʣʦʛʠʯʥʳʭ ʤʝʩʪ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʪʨʘʝʢʪʦʨʠʶ, ʣʠʯʥʦʩʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʦ ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ. ʆʙʫʯʘʶʱʠʝʩʷ ʧʨʠ ʵʪʦʤ ʚʦʚʣʝʢʘʶʪʩʷ ʚ 

ʧʨʦʮʝʩʩ ʩʘʤʦʦʙʫʯʝʥʠʷ, ʧʦʣʫʯʘʷ ʥʘʚʳʢʠ, ʫʤʝʥʠʷ, ʫʯʘʪʩʷ ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʩʦ-

ʧʦʩʪʘʚʣʷʪʴ, ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʧʦʠʩʢʝ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʪʝʨʘʢʪʠʚ-

ʥʳʭ ʦʙʫʯʘʶʱʠʭ ʧʨʦʛʨʘʤʤ, ʚʦʚʣʝʢʘʶʱʠʭ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʘʢʪʠʚʥʳʝ ʜʝʡʩʪʚʠʷ 

ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʟʘʤʝʯʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʜʦʣʠ ʫʩʚʦʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ [3, 8]. 

ɿʘʧʨʦʩ ʢ ʦʙʫʯʘʶʱʠʤʩʷ ʩʝʛʦʜʥʷ - ʵʪʦ ʥʝ ʩʪʦʣʴʢʦ ʧʘʩʩʠʚʥʦʝ ʧʦʣʫʯʝʥʠʝ 

ʟʥʘʥʠʡ, ʩʢʦʣʴʢʦ ʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʜʦʙʳʯʘ. ʄʥʦʛʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝ-

ʞʜʝʥʠʷ ʠʤʝʶʪ ʜʦʩʪʫʧ ʢ ʀʥʪʝʨʥʝʪʫ ʠ ʜʦʣʞʥʳ ʙʝʟ ʩʪʝʩʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ 

ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. ʇʦʣʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʛʨʦʤʥʦʝ: ʵʪʦ ʠ ʧʦʠʩʢ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʧʝʨʝʜʘʯʘ ʠ ʧʦʣʫʯʝʥʠʝ ʝʸ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ, ʠ ʦʙʱʝʥʠʝ ʚ ʨʝ-

ʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʇʦʦʱʨʷʝʪʩʷ ʫʯʘʩʪʠʝ ʚ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʬʦʨʫʤʘʭ, ʦʙʱʝʥʠʝ ʚ 

ʯʘʪʘʭ. ɼʦʩʪʫʧʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʘʡʣʦʚʳʭ ʘʨʭʠʚʦʚ, ʚʠʨʪʫʘʣʴʥʳʭ ʙʠʙʣʠʦʪʝʢ, 

ʬʦʥʜʦʚ ʤʫʟʝʝʚ. ʆʨʛʘʥʠʟʫʶʪʩʷ ʥʦʚʳʝ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʢʫʨʩʳ, ʦʣʠʤʧʠʘʜʳ, 

ʢʦʥʢʫʨʩʳ, ʜʝʤʦʥʩʪʨʠʨʫʶʪʩʷ ʧʨʦʝʢʪʳ. 

ʆʙʫʯʘʶʱʠʝʩʷ, ʚʣʘʜʝʶʱʠʝ ʧʨʠʸʤʘʤʠ ʨʘʙʦʪʳ ʚ ʩʝʪʠ, ʠʤʝʶʪ ʨʷʜ ʧʨʝʠʤʫ-

ʱʝʩʪʚ: ʧʦʠʩʢ ʥʫʞʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʜʸʪ ʙʳʩʪʨʝʝ, ʯʝʤ, ʚ ʙʠʙʣʠʦʪʝʢʝ, ʤʦʞʥʦ ʛʘ-

ʨʘʥʪʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʧʦʠʩʢʘ, ʧʦʚʳʰʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʦʣʫʯʘʝʤʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ. ʆʙʫʯʘʶʱʠʡʩʷ ʧʨʠʫʯʘʝʪʩʷ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ, ʚʳʜʝʣʷʪʴ 

ʩʨʝʜʠ ʪʝʢʩʪʘ ʛʣʘʚʥʦʝ, ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʙʦʣʴʰʠʭ ʦʙʲʸʤʘʭ ʠʥʬʦʨʤʘʮʠʠ. 

ʅʫʞʥʦ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʨʘʩʪʘʶʱʠʡ ʠʥʪʝʨʝʩ ʰʢʦʣʴʥʠʢʦʚ ʢ ʢʦʤʧʴʶ-

ʪʝʨʫ ʠ ʀʥʪʝʨʥʝʪʫ, ʥʘʧʨʘʚʠʪʴ ʵʪʦʪ ʠʥʪʝʨʝʩ ʚ ʚʝʨʥʦʝ ʨʫʩʣʦ [3, 12]. 

ʆʙʲʸʤ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʜʠʩʮʠʧʣʠʥʝ ʚ ʀʥʪʝʨʥʝʪʝ ʦʛʨʦʤʝʥ, ʦʜʥʘʢʦ, ʥʘʜʦ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʯʘʩʪʴ ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʥʸʤ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʩʪʦ-

ʚʝʨʥʘ. ʏʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʵʪʦʪ ʬʘʢʪʦʨ, ʦʙʣʝʛʯʠʪʴ ʠ ʫʩʢʦʨʠʪʴ ʧʦʠʩʢ ʪʝʤʳ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʀʥʪʝʨʥʝʪʘ ʥʘ ʟʘʥʷʪʠʠ, ʩʪʦʠʪ ʟʘʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʪʴ ʠʥʩʪʨʫʢʮʠ-
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ʦʥʥʫʶ ʢʘʨʪʫ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʘʜʨʝʩʘʤʠ, ʚʦʧʨʦʩʘʤʠ ʠ ʟʘʜʘʥʠʷʤʠ, ʦʪʚʝʪʳ ʥʘ 

ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʧʦʜʛʦʪʦʚʠʪʴ. ʀʥʩʪʨʫʢʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʦʙʱʠʝ ʠʣʠ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʝ. 

ʇʨʠʤʝʥʝʥʠʝ ʀʂʊ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʟʘʥʷʪʠʷ 

ɿʘʥʷʪʠʝ ʦʩʪʘʸʪʩʷ ʦʩʥʦʚʥʦʡ ʬʦʨʤʦʡ ʚʟʘʠʤʦʚʦʟʜʝʡʩʪʚʠʷ ʦʙʫʯʘʶʱʝʛʦ ʠ 

ʦʙʫʯʘʶʱʝʛʦʩʷ. ʂ ʩʦʚʨʝʤʝʥʥʦʤʫ ʟʘʥʷʪʠʶ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʨʘʟʚʠ-

ʪʠʷ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ ʦʙʫʯʘʶʱʠʭʩʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʠʸʤʦʚ 

ʦʙʫʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʠ ʧʨʦʙʣʝʤʥʦʛʦ, ʜʠʜʘʢʪʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

ʇʨʠʤʝʥʷʷ ʥʘ ʟʘʥʷʪʠʠ ʎʆʈ, ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʦʥ ʢʘʢ ʩʦʚʨʝʤʝʥ-

ʥʳʡ ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ ʜʦʣʞʝʥ ʦʪʚʝʯʘʪʴ ʜʚʫʤ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠ-

ʷʤ: 

1. ʅʘʩʳʱʝʥʥʦʩʪʴ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʷʨʢʦʩʪʴ, ʥʘ-

ʛʣʷʜʥʦʩʪʴ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʢʘʟʘʪʴ ʪʦ, ʯʪʦ ʥʝʚʦʦʨʫʞʸʥʥʳʤ ʛʣʘʟʦʤ ʫʚʠʜʝʪʴ 

ʥʝʣʴʟʷ. 

2. ʆʙʝʩʧʝʯʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʙʫʯʘʶʱʠʭʩʷ ʢʘʢ ʩʫʙʲʝʢʪʦʚ ʧʦʟʥʘʥʠʷ, ʘ ʥʝ ʦʙʲʝʢʪʦʚ, ʨʝʘʣʠʟʘʮʠʷ ʜʠʘʣʦ-

ʛʦʚʳʭ ʤʦʜʝʣʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʣʷ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚ-

ʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʝʯʝʚʫʶ ʢʫʣʴʪʫʨʫ ʦʙʫʯʘʶʱʝʛʦʩʷ. 

ʄʫʣʴʪʠʤʝʜʠʡʥʳʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʳ, ʪ.ʢ. ʦʥʠ ʧʨʠʤʝʥʠʤʳ 

ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʟʘʥʷʪʠʷ, ʧʦ ʚʠʜʝʥʠʶ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

ʅʘ ʟʘʥʷʪʠʠ ʚʚʝʜʝʥʠʷ ʚ ʪʝʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʧʨʝʟʝʥʪʘʮʠʶ, ʚʳ-

ʧʦʣʥʝʥʥʫʶ ʚ Power Point, ʯʪʦʙʳ ʧʨʝʜʩʪʘʚʠʪʴ ʥʘʠʙʦʣʴʰʠʡ ʦʙʲʸʤ ʠʥʬʦʨʤʘʮʠʠ 

ʟʘ ʢʨʘʪʯʘʡʰʝʝ ʚʨʝʤʷ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʧʦʤʦʛʘʝʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʤʘʪʝʨʠʘʣ ʠ 

ʧʦʢʘʟʘʪʴ ʝʛʦ ʚ ʦʙʦʙʱʝʥʥʦʤ ʚʠʜʝ, ʥʦ ʠ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʝʛʦ ʚʠʟʫʘʣʴʥʦʝ ʠ ʟʚʫʢʦ-

ʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʚ ʯʝʤ ʧʦʤʦʛʘʝʪ ʰʠʨʦʢʠʡ ʬʫʥʢʮʠʦʥʘʣ ʧʨʦʛʨʘʤʤʳ. ɺʩʪʨʦ-

ʝʥʥʳʝ ʚ ʧʨʝʟʝʥʪʘʮʠʶ ʘʥʠʤʘʮʠʠ ʠ ʦʟʚʫʯʝʥʥʳʝ ʬʨʘʛʤʝʥʪʳ ʚʠʜʝʦʦʧʳʪʦʚ ʜʝ-

ʤʦʥʩʪʨʠʨʫʶʪ ʤʘʪʝʨʠʘʣ ʥʘʛʣʷʜʥʝʝ ʠ ʜʦʩʪʫʧʥʝʝ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ, ʯʝʤ ʪʝʢʩʪ ʠ 

ʩʪʘʪʠʯʥʳʝ ʩʭʝʤʳ ʚ ʙʫʤʘʞʥʦʤ ʫʯʝʙʥʠʢʝ. 

ʂʦʥʪʨʦʣʴʥʳʝ ʨʘʙʦʪʳ ʚ ʥʘʰʝ ʚʨʝʤʷ ʫʞʝ ʥʝʤʳʩʣʠʤʳ ʙʝʟ ʪʝʩʪʠʨʦʚʘʥʠʷ, 

ʯʪʦ ʚʭʦʜʠʪ ʠ ʚ ʥʝʦʪʲʝʤʣʝʤʫʶ ʯʘʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʆɻʕ ʠ ɽɻʕ. 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʨʦʚʝʜʝʥʠʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʥʠʞʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ 

ʢʦʥʪʨʦʣʶ, ʪʘʢ ʢʘʢ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ ʧʦ ʪʝʤʝ ʤʦʞʥʦ ʫʟʥʘʪʴ ʩʨʘʟʫ, ʘ ʧʨʦʙʝʣʳ 

ʚʦʩʧʦʣʥʠʪʴ, ʚʝʨʥʫʚʰʠʩʴ ʢ ʥʝʤʫ ʧʦʟʜʥʝʝ. 

ʀʟʫʯʝʥʠʝ ʭʠʤʠʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʋʤʝʥʠʝ ʧʨʦʚʦʜʠʪʴ, ʥʘ-

ʙʣʶʜʘʪʴ, ʘ ʪʝʤ ʙʦʣʝʝ, ʦʙʲʷʩʥʷʪʴ ʭʠʤʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʭʠʤʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ. ʈʘʙʦʪʘ ʚ ʭʠʤʠʯʝʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʩ ʨʝʘʢʪʠʚʘʤʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʥʝʩʦʤʥʝʥʥʦ, ʠʤʝʝʪ ʧʝʨʚʦʩʪʝ-

ʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʘʚʳʢʦʚ ʧʦʩʪʘʥʦʚʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʅʦ ʢʦʛʜʘ 

ʠʜʝʪ ʠʟʫʯʝʥʠʝ ʪʦʢʩʠʯʥʳʭ ʠʣʠ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ, ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʙʠ-

ʥʝʪʘ ʭʠʤʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ ʢʘʢʠʝ-ʪʦ ʨʝʘʢʪʠʚʳ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ʦʙʫʯʝʥʠʠ ʭʠʤʠʠ ʩʪʘʥʦʚʷʪʩʷ ʥʝʟʘʤʝʥʠʤʳ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪ ʚ ʚʠʨʪʫʘʣʴʥʦʤ ʤʠʨʝ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠ-

ʨʦʚʘʪʴ ʤʦʣʝʢʫʣʳ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʟʞʝ ʨʘʩʩʤʦʪʨʝʪʴ ʚ 
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ʚʠʜʝ ʤʘʩʰʪʘʙʥʳʭ, ʰʘʨʦʩʪʝʨʞʥʝʚʳʭ, ʵʣʝʢʪʨʦʥʥʳʭ, ʣʠʥʝʡʥʳʭ ʠ ʧʨʦʯʠʭ ʤʦʜʝ-

ʣʝʡ ʩ ʫʢʘʟʘʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʘʪʦʤʘʤʠ, ʫʛʣʘ ʤʝʞʜʫ ʩʚʷʟʷʤʠ, ʩʪʠʣʝʤ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʆʙʫʯʘʶʱʠʡʩʷ ʩʧʦʩʦʙʝʥ 

ʚʨʘʱʘʪʴ ʵʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʨʠʙʣʠʞʘʪʴ ʠ ʦʪʜʘʣʷʪʴ ʝʝ ʯʘʩʪʠ 

ʧʨʠ ʧʦʤʦʱʠ ʤʳʰʠ ʠʣʠ ʜʨʫʛʦʛʦ ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. 

ɺ ʦʙʱʝʤ ʙʘʥʢʝ ʨʘʙʦʪ ʨʘʩʧʦʣʦʞʝʥʦ ʤʥʦʞʝʩʪʚʦ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦ ʨʘʩʧʦ-

ʟʥʘʚʘʥʠʶ ʠ ʩʠʥʪʝʟʫ ʚʝʱʝʩʪʚ. ʆʙʫʯʘʶʱʠʝʩʷ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦ, 

ʩʦʧʨʦʚʦʞʜʘʝʤʳʝ ʧʠʩʴʤʝʥʥʦʡ ʠ ʫʩʪʥʦʡ ʠʥʩʪʨʫʢʮʠʝʡ, ʠʣʠ ʚ ʛʨʫʧʧʘʭ. ʇʨʝʜʫ-

ʩʤʦʪʨʝʥ ʤʥʦʛʦʢʨʘʪʥʳʡ ʧʨʦʩʤʦʪʨ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʠʣʠ ʧʨʦʮʝʜʫʨʥʦ 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ ʚʠʜʝʦʤʘʪʝʨʠʘʣʘ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʦʪʯʸʪʘ 

ʦ ʨʘʙʦʪʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʬʠʢʩʘʮʠʝʡ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʟʘʧʠʩʴʶ 

ʫʨʘʚʥʝʥʠʡ ʨʝʘʢʮʠʡ. ʂʦʤʧʴʶʪʝʨ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʙʫʯʘʶʱʝʤʫ ʧʨʦʩʣʝʜʠʪʴ ʟʘ 

ʪʦʥʢʦʩʪʷʤʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ, ʩʦʙʣʶʜʝʥʠʝʤ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʚʳʧʦʣʥʝʥʠʷ ʦʧʳʪʦʚ ʦʙʫʯʘʶʱʠʤʠʩʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ 

ʪʨʘʜʠʮʠʦʥʥʦʤ ʟʘʥʷʪʠʠ ʦʙʫʯʘʶʱʝʤʫ ʩʣʦʞʥʦ ʫʜʝʣʠʪʴ ʧʦʣʥʦʮʝʥʥʦʝ ʚʥʠʤʘʥʠʝ 

ʢʘʞʜʦʡ ʨʘʙʦʪʝ ʦʙʫʯʘʶʱʠʭʩʷ. 

ɺʠʨʪʫʘʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʤʝʭʘʥʠʟʤʳ ʭʠʤʠʯʝ-

ʩʢʠʭ ʨʝʘʢʮʠʡ, ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʭʠʤʠʯʝʩʢʦʡ ʩʚʷʟʠ, ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʘʢʦʝ ʣʘʙʦʨʘʪʦʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ. 

ʊʘʢʞʝ ʦʥʘ ʧʦʤʦʛʘʝʪ ʦʙʫʯʘʶʱʝʤʫʩʷ ʧʦʜʛʦʪʦʚʠʪʴʩʷ ʢ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʟʘ-

ʨʘʥʝʝ ʠʣʠ ʚʳʧʦʣʥʠʪʴ ʝʸ ʦʪʜʝʣʴʥʦ ʦʪ ʩʚʦʠʭ ʪʦʚʘʨʠʱʝʡ ʚ ʩʣʫʯʘʝ ʧʨʦʧʫʩʢʘ ʟʘ-

ʥʷʪʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʥʷʪʠʝ ʙʦʣʝʝ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʦ, ʥʦ ʩ ʪʝʤ ʞʝ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʧʦʜʣʠʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚʠʟʫʘʣʴʥʳʭ. ʉʦʯʝʪʘʶʪ ʨʘʟʣʠʯ-

ʥʳʝ ʚʠʜʳ ʚʠʜʝʦʤʘʪʝʨʠʘʣʦʚ - ʬʦʪʦ, ʧʣʘʢʘʪʳ, ʪʝʢʩʪʳ, ʚʠʜʝʦ, ʩʭʝʤʳ, ʜʠʘʛʨʘʤ-

ʤʳ [4, 123]. 

ʇʣʶʩʳ ʠ ʤʠʥʫʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʂʊ 

çʇʣʶʩʳè ʚ ʦʙʫʯʝʥʠʠ ʭʠʤʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʘ: 

¶ ʧʦʚʳʰʝʥʥʘʷ ʥʘʛʣʷʜʥʦʩʪʴ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘ-

ʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ; 

¶ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘ ʧʦʩʣʝʜʫʶʱʝʝ ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʝʦʙʭʦ-

ʜʠʤʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʦʙʫʯʘʶʱʠʤʠʩʷ; 

¶ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʦʟʤʦʞʥʳʭ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʟʘʜʘʥʠʡ, 

ʧʨʦʚʝʜʝʥʠʝ ʙʳʩʪʨʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ; 

¶ ʦʧʪʠʤʠʟʘʮʠʷ ʪʝʤʧʘ ʨʘʙʦʪʳ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʫʚʝʣʠʯʠʚʘʷ ʢʦʤʬʦʨʪ ʧʨʦʮʝʩʩʘ ʠ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʦʪ-

ʥʦʰʝʥʠʷ ʢ ʥʝʤʫ; 

¶ ʦʙʫʯʘʶʱʠʡʩʷ ʧʝʨʝʭʦʜʠʪ ʦʪ ʩʪʘʪʫʩʘ ʦʙʲʝʢʪʘ ʢ ʩʪʘʪʫʩʫ ʩʫʙʲʝʢ-

ʪʘ ʦʙʫʯʝʥʠʷ, ʪ.ʢ. ʧʨʦʛʨʘʤʤʘ ʪʨʝʙʫʝʪ ʦʪ ʥʝʛʦ ʘʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦ-

ʮʝʩʩʦʤ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʥʘ ʟʘʥʷʪʠʠ ʠʛʨʦʚʫʶ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ 

ʩʠʪʫʘʮʠʶ, ʛʣʫʙʞʝ ʧʦʛʨʫʞʘʷ ʚ ʩʤʦʜʝʣʠʨʦʚʘʥʥʫʶ ʟʘʜʘʯʫ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʟʘʥʷʪʠʷ ʤʘʪʝʨʠʘʣʘʤʠ ʠʟ ʫʜʘʣʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, 

ʧʦʧʫʪʥʦ ʨʘʩʰʠʨʷʷ ʢʨʫʛʦʟʦʨ; 
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¶ ʜʠʘʣʦʛ ʩ ʧʨʦʛʨʘʤʤʦʡ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨ ʫʯʝʙʥʦʡ ʠʛʨʳ, ʯʪʦ ʧʦ-

ʚʳʰʘʝʪ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʤʦʪʠʚʘʮʠʶ ʢ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

¶ ʧʦʠʩʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʣʷ ʦʙʫ-

ʯʘʶʱʝʛʦ, ʠ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ, ʯʪʦ ʨʘʟʚʠʚʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʢʫʣʴʪʫ-

ʨʫ ʦʙʦʠʭ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʪʴ ʪʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʚ ʦʙʳʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʥʝʚʦʟʤʦʞʥʦ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʯʠʥʘʤ; 

¶ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʦʧʘʩʥʳʤʠ, 

ʪʦʢʩʠʯʥʳʤʠ ʠ ʚʟʨʳʚʯʘʪʳʤʠ ʨʝʘʢʪʠʚʘʤʠ, ʙʝʟʦʧʘʩʥʦ ʜʣʷ ʦʙʫʯʘʶʱʝʛʦʩʷ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʦʙʫʯʝ-

ʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ, ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʤʥʦʛʦʛʨʘʥʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʘʤʦʧʦʜʛʦʪʦʚʢʠ ʢ ɽɻʕ ʠ ʨʝʧʝʪʠ-

ʪʦʨʩʪʚʫ ʫ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʩʪʨʘʥʳ, ʟʘʥʷʪʠʡ ʧʦ ʢʦʥ-

ʪʨʦʣʶ, ʧʦʜʛʦʪʦʚʢʝ ʠʩʩʣʝʜʦʚʘʥʠʡ; 

¶ ʨʘʟʤʝʱʝʥʠʝ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʘʙʦʪ ʦʙʫʯʘʶʱʝʛʦ ʠ ʪʚʦʨʯʝʩʢʠʝ 

ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʧʣʘʪʬʦʨʤʘʭ. 

çʄʠʥʫʩʳè: 

¶ ʥʝʠʟʙʝʞʥʳʝ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ ʦʩʚʦʝʥʠʝ ʧʨʦʛʨʘʤʤ, ʥʘʚʳʢʦʚ 

ʦʚʣʘʜʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʦʡ ʦʙʝʠʤʠ ʩʪʦʨʦʥʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-

ʛʦ ʧʨʦʮʝʩʩʘ; 

¶ ʜʦʩʪʫʧʥʦʩʪʴ ʢ ʪʝʭʥʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʘʤ ʦʙʫʯʘʶʱʝʛʦ; 

¶ ʢʘʯʝʩʪʚʦ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ; ʧʦʤʠʤʦ 

ʦʰʠʙʦʢ ʚ ʠʟʫʯʝʥʠʠ ʫʯʝʙʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʧʦʷʚʣʷʶʪʩʷ ʝʱʝ ʠ ʦʰʠʙʢʠ ʚ ʨʘ-

ʙʦʪʝ ʩ ʧʨʦʛʨʘʤʤʦʡ; 

¶ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʟʘʥʷʪʠʷ ʦʪ ʥʘʣʠʯʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʘʚʪʦʨ-

ʩʢʦʡ ʧʨʝʟʝʥʪʘʮʠʠ ʠʣʠ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʩʝʪʠ ʀʥʪʝʨʥʝʪ; 

¶ ʜʠʘʣʦʛ ʩ ʧʨʦʛʨʘʤʤʦʡ ʣʠʰʝʥ ʧʨʝʞʥʝʡ ʵʤʦʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʦʜ-

ʥʦʦʙʨʘʟʝʥ, ʠʩʢʣʶʯʘʷ ʥʝʦʙʭʦʜʠʤʫʶ ʧʝʨʝʜʘʯʫ ʚʜʦʭʥʦʚʝʥʠʷ ʦʪ ʦʙʫʯʘʶ-

ʱʝʛʦ ʢ ʦʙʫʯʘʶʱʝʤʫʩʷ; 

¶ ʩʣʦʞʥʦʩʪʴ ʫʯʠʪʳʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʠ ʛʨʫʧʧʳ, ʢʣʘʩʩʘ ʠ ʠʥʜʠʚʠ-

ʜʘ, ʚ ʯʝʤ ʢʨʘʡʥʝ ʚʘʞʥʘ ʨʦʣʴ çʞʠʚʦʛʦè ʦʙʫʯʘʶʱʝʛʦ; 

¶ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʨʝʯʝʚʦʡ, ʛʨʘʬʠʯʝʩʢʦʡ ʠ ʧʠʩʴʤʝʥ-

ʥʦʡ ʢʫʣʴʪʫʨʳ ʦʙʫʯʘʶʱʠʭʩʷ; 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʥʦʞʝʩʪʚʦ ʤʠʥʫʩʦʚ, ʀʂʊ ʠʤʝʝʪ ʙʦʣʴʰʝ 

ʧʨʝʠʤʫʱʝʩʪʚ, ʯʝʤ ʥʝʜʦʩʪʘʪʢʦʚ, ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ ʝʝ ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʦʙʫʯʝʥʠʠ ʭʠʤʠʠ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʘ ʥʘ ʟʘʥʷ-

ʪʠʠ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʙʫʜʫʱʝʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʳ. ʉ ʝʛʦ 

ʧʦʤʦʱʴʶ ʦʙʫʯʘʶʱʠʡ ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʥʘʛʣʷʜʥʝʝ ʠ ʜʠʥʘʤʠʯʥʝʝ, ʯʝʤ 

ʨʘʥʴʰʝ. ʋʤʝʣʦʝ ʩʦʯʝʪʘʥʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʤʘʩʪʝʨʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʝ  ʠʩ-
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ʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʀʂʊ ʧʦʟʚʦʣʷʝʪ ʦʙʫʯʘʶʱʝʤʫ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ 

ʟʥʘʥʠʡ ʧʦʜʦʧʝʯʥʳʭ. 

ɹʳʣʘ ʧʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʂʊ ʧʨʠ ʦʙʫʯʝʥʠʠ ʭʠ-

ʤʠʠ. 

ɹʳʣʠ ʠʟʫʯʝʥʳ ʦʩʥʦʚʳ ʧʨʠʤʝʥʝʥʠʷ ʀʂʊ ʧʨʠ ʦʙʫʯʝʥʠʠ ʭʠʤʠʠ, ʦʙʦʩʥʦ-

ʚʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʘ ʢʘʢ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʙʫʯʘʶʱʝ-

ʛʦʩʷ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʂʊ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘ-

ʧʘʭ ʦʙʫʯʝʥʠʷ ʭʠʤʠʠ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʆʉʆɹɽʅʅʆʉʊʀ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆɻʆ ʋʏɽʊɸ ʆʌʀʉʅʆʁ 

ʄɽɹɽʃʀ ʀ ʂʆʄʇʔʖʊɽʈʅʆʁ ʊɽʍʅʀʂʀ ʅɸ ʇʈɽɼʇʈʀʗʊʀʀ 

 

ɸ.ɺ. ʉʚʠʨʠʜʝʥʢʦ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮʝʥʪ ɽ.ɸ. ɼʫʜʥʠʢ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʟʨʘʙʦʪʘʥ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʯʝʪʘ 

ʦʬʠʩʥʦʡ ʤʝʙʝʣʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʦʙ çʋʯʝʪ ʦʬʠʩʥʦʡ 

ʤʝʙʝʣʠ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠè, ʠʟʤʝʥʝʥʠʷ ʜʘʥʥʳʭ, ʚʚʦʜʘ ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʮʳ, ʚʳʚʦʜʘ 

ʜʘʥʥʳʭ ʥʘ ʵʢʨʘʥ, ʧʝʯʘʪʴ ʦʪʯʝʪʦʚ ʠ ʩʧʨʘʚʦʢ. ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʩ ʘʥʘʣʦʛʦʤ 1ʉ ʇʨʝʜʧʨʠʷʪʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʟʘ ʜʘʥʥʳʭ, ʫʯʝʪ ʦʬʠʩʥʦʡ ʤʝʙʝʣʠ, ʠʥʬʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, Visual 

C# 

 

ʆʬʠʩʥʘʷ ʤʝʙʝʣʴ ï ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʣʶʙʦʛʦ ʦʬʠʩʘ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʫʯʝʪ ʦʬʠʩʥʦʡ ʤʝʙʝʣʠ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ 

ʩʪʦʠʤʦʩʪʠ ʤʝʙʝʣʠ. ʉ 2021 ʛʦʜʘ, ʝʩʣʠ ʦʬʠʩʥʘʷ ʤʝʙʝʣʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʝʝ 12 

ʤʝʩʷʮʝʚ, ʪʦ ʵʪʦ ʫʞʝ ʦʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ (ʆʉ), ʢʦʪʦʨʳʤ ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʠʩʣʷʪʴ 
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ʘʤʦʨʪʠʟʘʮʠʶ. ʈʘʥʝʝ ʦʬʠʩʥʘʷ ʤʝʙʝʣʴ, ʢʦʪʦʨʘʷ ʩʪʦʠʣʘ ʤʝʥʝʝ 10000 ʨʫʙʣʝʡ 

ʧʨʦʚʦʜʠʣʘʩʴ ʢʘʢ ʤʘʪʝʨʠʘʣʴʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʧʘʩʳ (ʄʇɿ) ʥʘ ʩʯʝʪʝ 10, ʠ 

ʩʧʠʩʳʚʘʣʘʩʴ ʩʨʘʟʫ ʚ ʨʘʩʭʦʜʳ. 

ʆʬʠʩʥʘʷ ʤʝʙʝʣʴ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʢʦʤʬʦʨʪʘ 

ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʷ. ʂʨʘʩʠʚʘʷ ʠ ʫʜʦʙʥʘʷ ʦʬʠʩʥʘʷ ʤʝʙʝʣʴ ʤʦʞʝʪ 

ʜʦʧʦʣʥʷʪʴ ʦʙʱʝʝ ʜʠʟʘʡʥʝʨʩʢʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʢʘʙʠʥʝʪʘ, ʧʦʜʯʝʨʢʠʚʘʪʴ 

ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʩʪʠʣʴ ʠ ʩʪʘʪʫʩ ʬʠʨʤʳ. ʆʜʥʘʢʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʦʤʘʰʥʝʡ 

ʤʝʙʝʣʠ, ʦʬʠʩʥʘʷ ʷʚʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʵʣʝʤʝʥʪʦʤ ʦʙʩʪʘʥʦʚʢʠ, ʩʢʦʣʴʢʦ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ [1]. 

ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʦʪ ʛʨʘʤʦʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʨʘʩʩʪʘʥʦʚʢʠ ʤʝʙʝ-

ʣʠ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʪʝʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʩ 

ʢʣʠʝʥʪʘʤʠ. ɺʩʝ ʚʳʰʝ ʩʢʘʟʘʥʥʦʝ ʛʦʚʦʨʠʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ 

ʪʱʘʪʝʣʴʥʦʛʦ ʫʯʝʪʘ ʦʬʠʩʥʦʡ ʤʝʙʝʣʠ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥ ʩ ʧʦʤʦ-

ʱʴʶ ʨʘʟʨʘʙʦʪʢʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʫʯʝʪʘ ʦʬʠʩʥʦʡ ʤʝʙʝʣʠ. 

ɼʣʷ ʧʨʠʥʷʪʠʷ ʦʙʦʩʥʦʚʘʥʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪ-

ʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʫʧʨʘʚʣʝʥʠʠ ʵʢʦʥʦʤʠʢʦʡ ʠ ʚ ʧʦʣʠʪʠʢʝ, ʩʦʚʨʝʤʝʥʥʳʡ 

ʩʧʝʮʠʘʣʠʩʪ ʜʦʣʞʝʥ ʫʤʝʪʴ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʩʨʝʜʩʪʚ ʩʚʷʟʠ ʧʦʣʫʯʘʪʴ, 

ʥʘʢʘʧʣʠʚʘʪʴ, ʭʨʘʥʠʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʷʷ ʨʝʟʫʣʴʪʘʪ ʚ ʚʠʜʝ 

ʥʘʛʣʷʜʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. 

ʈʦʩʪ ʙʠʟʥʝʩʘ ʤʥʦʛʠʭ ʢʦʤʧʘʥʠʡ ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦ-

ʣʠʯʝʩʪʚʘ ʠ ʨʘʩʰʠʨʝʥʠʝʤ ʧʘʨʢʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʟʘʜʘʯʘ ʦʨʛʘʥʠʟʘʮʠʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʯʝʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʜʣʷ ʪʘʢʠʭ 

ʢʦʤʧʘʥʠʡ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʦʡ. ɺ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʢʦʤʧʴʶʪʝʨʥʳʡ ʧʘʨʢ ʢʦʪʦʨʳʭ 

ʥʘʩʯʠʪʳʚʘʝʪ ʜʝʩʷʪʢʠ, ʩʦʪʥʠ ʠ ʜʘʞʝ ʪʳʩʷʯʠ ʤʘʰʠʥ, ʚʦʧʨʦʩ ʫʯʝʪʘ ʢʦʤʧʴʶʪʝʨ-

ʥʦʡ ʪʝʭʥʠʢʠ ʩʪʦʠʪ ʜʦʩʪʘʪʦʯʥʦ ʦʩʪʨʦ. ʈʝʯʴ ʠʜʝʪ ʥʝ ʦ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝ 

ʢʦʤʧʴʶʪʝʨʦʚ, ʘ ʦʙ ʫʯʝʪʝ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʠʩʪʝʤʥʳʡ ʘʜʤʠʥʠ-

ʩʪʨʘʪʦʨ ʠʣʠ ʩʧʝʮʠʘʣʠʩʪ, ʦʢʘʟʳʚʘʶʱʠʡ ʢʦʤʧʴʶʪʝʨʥʳʝ ʫʩʣʫʛʠ ʢʦʤʧʘʥʠʠ. ʘʚ-

ʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʫʯʝʪ ʦʬʠʩʥʳʡ ʪʝʭʥʠʢʘ 

ʋʯʝʪ ʧʦʤʦʛʘʝʪ: 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʦʜʣʷʪʴ ʣʠʮʝʥʟʠʠ ʥʘ ʠʩʧʦʣʴʟʫʝʤʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝ-

ʯʝʥʠʝ; 

ʦʙʣʝʛʯʘʝʪ ʧʦʜʙʦʨ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʜʣʷ ʨʝʤʦʥʪʘ ʠʣʠ ʤʦ-

ʜʝʨʥʠʟʘʮʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ. 

ʆʪʩʫʪʩʪʚʠʝ ʪʘʢʦʛʦ ʫʯʝʪʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʦʚʦʣʴʥʦ ʥʝʧʨʠʷʪʥʳʤ ʧʦ-

ʩʣʝʜʩʪʚʠʷʤ, ʥʘʧʨʠʤʝʨ, ʚ ʧʣʘʥʝ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʧʘʨʢʘ. ʋʯʝʪ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʥʝ ʪʦʣʴʢʦ ʧʦʟʚʦʣʠʪ ʩʦʩʪʘʚʣʷʪʴ 

ʦʪʯʝʪʳ ʦʙ ʠʤʝʶʱʠʭʩʷ ʚ ʥʘʣʠʯʠʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʷʭ ʣʝʛʢʦ ʠ ʙʳʩʪʨʦ, ʥʦ 

ʠ ʧʦʤʦʞʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʭʠʱʝʥʠʝ ʠʣʠ ʧʦʜʤʝʥʫ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʥʝʜʦʙʨʦʩʦ-

ʚʝʩʪʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʳ ʫʯʝʪʘ 

ʦʬʠʩʥʦʡ ʤʝʙʝʣʠ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʫʯʝʪʘ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʫʯʝʪʦʚ ʜʦ ʩʠʭ ʧʦʨ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʧʦʪʦʤʫ, ʯʪʦ ʜʦ ʩʠʭ ʧʦʨ ʤʥʦʛʠʝ ʢʦʤʧʘʥʠʠ ʚʝʜʫʪ ʫʯʝʪ ʚʨʫʯʥʫʶ. 
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ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʫʤʝʥʴʰʠʪ ʯʠʩʣʦ ʨʫʪʠʥʥʳʭ ʦʧʝʨʘʮʠʡ, 

ʫʧʨʦʩʪʠʪ ʨʘʙʦʪʫ ʙʫʭʛʘʣʪʝʨʘ, ʟʘ ʩʯʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʚʝʜʝʥʠʷ ʙʘʟʳ 

ʜʘʥʥʳʭ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʚʳʜʘʯʠ ʥʘ ʧʝʯʘʪʴ ʥʝʦʙʭʦʜʠʤʳʭ ʦʪʯʝʪʦʚ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʧʨʘʚʦʢ. 

ɺ ʩʚʷʟʠ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʮʝʣʴʶ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: 

1. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ,  

2. ʆʟʥʘʢʦʤʣʝʥʠʝ ʩ ʬʫʥʢʮʠʷʤʠ ʠ ʩʪʨʫʢʪʫʨʦʡ ʨʘʟʣʠʯʥʳʭ ʫʯʝʪʦʚ 

(ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʩ ʜʦʢʫʤʝʥʪʘʤʠ) 

3. ʈʘʟʨʘʙʦʪʢʘ ʠʥʬʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʩʦʩʪʘʚʣʝʥʠʝER-ʤʦʜʝʣʠ 

ʜʠʘʛʨʘʤʤʳ,  

4. ʆʧʠʩʳʚʘʶʱʝʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʝʨʝʯʥʝʤ ʦʬʠʩʥʦʡ ʤʝʙʝʣʠ, 

ʘʨʭʠʚʦʤ ʠ ʢʘʙʠʥʝʪʘʤʠ; 

5. ʉʦʟʜʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʱʝʤ ʧʝʨʝʯʥʝ 
ʦʬʠʩʥʦʡ ʤʝʙʝʣʠ, ʧʝʨʝʯʥʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ, ʘʨʭʠʚʝ, ʢʘʙʠʥʝʪʘʭ, 

ʨʝʤʦʥʪʝ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʙʫʭʛʘʣʪʝʨʩʢʠʭ ʫʯʝʪʘʭ ʦʬʠʩʥʦʡ ʤʝʙʝʣʠ ʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ. 

6. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʳ, ʨʝʘʣʠʟʫʶʱʝʡ ʬʫʥʢʮʠʠ: ʚʝʜʝʥʠʝ ʙʘʟʳ 

ʜʘʥʥʳʭ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʟʘʧʨʦʩʦʚ (ʧʦʠʩʢ, ʠʟʤʝʥʝʥʠʝ, ʫʜʘʣʝʥʠʝ ʠ 

ʩʧʠʩʘʥʠʝ) ʢ ʝʸ ʪʘʙʣʠʮʘʤ(ʧʝʨʝʯʝʥʴ ʦʬʠʩʥʦʡ ʤʝʙʝʣʠ, ʧʝʨʝʯʝʥʴ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʢʘʙʠʥʝʪʳ, ʘʨʭʠʚ, ʨʝʤʦʥʪ); ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ 

ʚʳʚʦʜ ʩʧʨʘʚʢʠ ʦ ʧʨʦʛʨʘʤʤʝ ʠ ʦʪʯʝʪʦʚ (ʦ ʧʝʨʝʯʥʝ ʦʬʠʩʥʦʡ ʤʝʙʝʣʠ ʟʘ 

ʤʝʩʷʮ/ʟʘ ʚʩʝ ʚʨʝʤʷ, ʧʝʨʝʯʝʥʴ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʟʘ ʤʝʩʷʮ/ʟʘ ʚʩʝ 

ʚʨʝʤʷ, ʘʨʭʠʚʥʘʷ ʩʚʦʜʢʘ ʠ ʧʘʩʧʦʨʪ ʢʘʙʠʥʝʪʘ), ʥʘ ʧʝʯʘʪʴ. 

7. ʇʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩ 

ʧʨʦʛʨʘʤʤʦʡ 1ʉ ʇʨʝʜʧʨʠʷʪʠʷ. 

ɹʫʭʛʘʣʪʝʨʩʢʠʡ ʫʯʝʪ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʯʝʪʥʦʡ ʧʦʣʠʪʠʢʦʡ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʆʬʠʩʥʫʶ ʤʝʙʝʣʴ ʠ ʢʦʤʧʴʶʪʝʨʥʫʶ ʪʝʭʥʠʢʫ ʫʯʠʪʳʚʘʶʪ ʯʝʨʝʟ ʩʯʝʪ 01 çʆʩ-

ʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘè ʚ ʩʦʩʪʘʚʝ ʆʉ ʣʠʙʦ ʚ ʩʦʩʪʘʚʝ ʄʇɿ ʥʘ ʩʯʝʪʝ 10 çʄʘʪʝʨʠʘʣʳè, 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʦʠʤʦʩʪʠ ʧʦʢʫʧʘʝʤʦʛʦ ʧʨʝʜʤʝʪʘ ʠ ʩʨʦʢʘ ʝʛʦ ʧʦʣʝʟʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ. ʉʨʦʢʠ ʠ ʩʪʦʠʤʦʩʪʴ ʧʨʦʧʠʩʘʥʳ ʚ ʫʯʝʪʥʦʡ ʧʦʣʠʪʠʢʝ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʩʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʠʤ ʧʨʠʢʘʟʘʤ ʄʠʥʬʠʥʘ. 

ʉ ʫʯʝʪʦʤ ʚʳʙʦʨʘ ʚʘʨʠʘʥʪʘ ʦʧʨʝʜʝʣʝʥʠʷ ʦʬʠʩʥʦʡ ʤʝʙʝʣʠ ʠ ʢʦʤʧʴʶʪʝʨ-

ʥʦʡ ʪʝʭʥʠʢʠ, ʢʘʢ ʆʉ ʠʣʠ ʄʇɿ, ʧʦʩʪʘʥʦʚʢʘ ʥʘ ʫʯʝʪ, ʧʦʨʷʜʦʢ ʩʧʠʩʘʥʠʷ ʚʝʜʝʪʩʷ 

ʧʦ ʨʘʟʥʳʤ ʧʨʦʚʦʜʢʘʤ, ʭʦʪʷ ʚʩʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ, ʥʘʧʨʠʤʝʨ, ʜʝʤʦʥ-

ʪʘʞ, ʫʪʠʣʠʟʘʮʠʷ, ʨʝʤʦʥʪ, ʩʧʠʩʳʚʘʶʪʩʷ ʥʘ ʧʨʦʯʠʝ ʨʘʩʭʦʜʳ.  

ɺ ʩʣʫʯʘʝ ʧʨʠʦʙʨʝʪʝʥʠʠ ʤʝʙʝʣʠ ʠʣʠ ʢʦʤʧʴʶʪʝʨʦʚ ʥʘʟʥʘʯʘʝʪʩʷ ʤʘʪʝʨʠ-

ʘʣʥɹʦ ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʣʠʮʦ ʠ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ.  ɺ ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʘʭ ʫʯʝʪʘ 

ʧʦʨʷʜʦʢ ʩʧʠʩʘʥʠʷ ʦʪʣʠʯʘʝʪʩʷ. 

ʉʦʩʪʘʚʣʝʥʘ ʠʥʬʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ 

ʩʫʱʥʦʩʪʠ: 

1. çʇʝʨʝʯʝʥʴ ʦʬʠʩʥʦʡ ʤʝʙʝʣʠè ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʦʣʝʡ: ʢʦʜ, 
ʠʥʚʝʥʪʘʨʥʳʡ ʥʦʤʝʨ, ʥʦʤʝʥʢʣʘʪʫʨʘ, ʥʘʠʤʝʥʦʚʘʥʠʝ, ʩʪʦʠʤʦʩʪʴ, ʥʦʤʝʨ 

ʢʘʙʠʥʝʪʘ, ʄʆʃ, ʩʪʘʪʫʩ, ʜʘʪʘ ʧʦʩʪʫʧʣʝʥʠʷ, ʜʘʪʘ ʩʧʠʩʘʥʠʷ; 
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2. çʇʝʨʝʯʝʥʴ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠè ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʦʣʝʡ: 
ʢʦʜ, ʠʥʚʝʥʪʘʨʥʳʡ ʥʦʤʝʨ, ʥʦʤʝʥʢʣʘʪʫʨʘ, ʥʘʠʤʝʥʦʚʘʥʠʝ, ʩʪʦʠʤʦʩʪʴ, ʥʦʤʝʨ 

ʢʘʙʠʥʝʪʘ, ʄʆʃ, ʩʪʘʪʫʩ, ʜʘʪʘ ʧʦʩʪʫʧʣʝʥʠʷ, ʜʘʪʘ ʩʧʠʩʘʥʠʷ; 

3. çɸʨʭʠʚè -ʢʦʜ, ʠʥʚʝʥʪʘʨʥʳʡ ʥʦʤʝʨ, ʥʦʤʝʥʢʣʘʪʫʨʘ, ʄʆʃ, 

ʩʪʦʠʤʦʩʪʴ, ʜʘʪʘ ʧʦʩʪʫʧʣʝʥʠʷ, ʜʘʪʘ ʩʧʠʩʘʥʠʷ; 

4. çʂʘʙʠʥʝʪʳè -ʄʆʃ, ʥʦʤʝʨ ʢʘʙʠʥʝʪʘ; 

5. çʈʝʤʦʥʪè -ʢʦʜ, ʠʥʚʝʥʪʘʨʥʳʡ ʥʦʤʝʨ, ʥʦʤʝʥʢʣʘʪʫʨʘ, ʩʪʦʠʤʦʩʪʴ, 

ʄʆʃ; 

ER-ʜʠʘʛʨʘʤʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩ. 1. ER-ʜʠʘʛʨʘʤʤʘ 

 

ɺ ʧʨʦʛʨʘʤʤʥʦʤ ʧʨʦʜʫʢʪʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ: 

1. ɺʚʝʜʝʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭ ʪʘʙʣʠʮʳ: çʇʝʨʝʯʝʥʴ ʦʬʠʩʥʦʡ 
ʤʝʙʝʣʠè; çʇʝʨʝʯʝʥʴ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠè; çɸʨʭʠʚè; çʂʘʙʠʥʝʪʳè; 

çʈʝʤʦʥʪè. 

2. ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʦʚ: ʧʝʨʝʯʝʥʴ ʦʬʠʩʥʦʡ ʤʝʙʝʣʠ ʟʘ ʤʝʩʷʮ/ʟʘ ʚʩʝ 

ʚʨʝʤʷ, ʧʝʨʝʯʝʥʴ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʟʘ ʤʝʩʷʮ/ʟʘ ʚʩʝ ʚʨʝʤʷ, ʘʨʭʠʚʥʘʷ 

ʩʚʦʜʢʘ, ʧʘʩʧʦʨʪ ʢʘʙʠʥʝʪʘ, ʩʧʨʘʚʢʘ ʦ ʧʨʦʛʨʘʤʤʝ. 

3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʟʘʧʨʦʩʦʚ ʧʦ ʫʯʝʪʫ ʤʘʪʝʨʠʘʣʴʥʦ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʣʠʮ ʠ 
ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʝʙʝʣʠ ʠ ʢʦʤʧʴʶʪʝʨʦʚ. 

ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥ-

ʥʳʭ, ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʛʣʘʚʥʦʝ ʤʝʥʶ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʫʥʢʪʳ:  

çʉʧʨʘʚʦʯʥʠʢʠè:  
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ʚʚʦʜʠʪʴ ʜʘʥʥʳʝ ʪʘʙʣʠʮ, ʚʳʚʦʜʠʪʴ ʜʘʥʥʳʝ ʥʘ ʵʢʨʘʥ, 

ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʫʜʘʣʷʪʴ ʚʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ; 

çʆʪʯʝʪʳè: ʚʳʚʦʜʠʪʴ ʥʘ ʧʝʯʘʪʴ ʦʪʯʝʪʳ; 

çɿʘʧʨʦʩʳè: ʚʳʚʦʜ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʟʘʧʨʦʩʫ ʧʦʣʴʟʦʚʘʪʝʣʷ;  

çʉʧʨʘʚʢʫ ʦ ʧʨʦʛʨʘʤʤʝè. 

ʇʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩ ʧʦʤʦʱʴʶ ʜʨʫʞʝʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ ʜʦʙʘʚʣʷʪʴ/ʫʜʘʣʷʪʴ/ʠʟʤʝʥʷʪʴ/ʩʧʠʩʳʚʘʪʴ ʜʘʥʥʳʝ ʚ ʧʝʨʝʯʥʝ 

ʦʬʠʩʥʦʡ ʤʝʙʝʣʠ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ, ʘʨʭʠʚʝ, ʢʘʙʠʥʝʪʘʭ, ʨʝʤʦʥʪʝ ʠ 

ʚʳʚʦʜʠʪʴ ʦʪʯʝʪʳ (ʦ ʧʝʨʝʯʥʝ ʦʬʠʩʥʦʡ ʤʝʙʝʣʠ ʟʘ ʤʝʩʷʮ/ʟʘ ʚʩʝ ʚʨʝʤʷ,  ʧʝʨʝʯʝʥʴ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʟʘ ʤʝʩʷʮ/ʟʘ ʚʩʝ ʚʨʝʤʷ, ʘʨʭʠʚʥʘʷ ʩʚʦʜʢʘ, ʧʘʩʧʦʨʪ 

ʢʘʙʠʥʝʪʘ) ʠ ʩʧʨʘʚʢʫ ʦ ʧʨʦʛʨʘʤʤʝ, ʚʳʚʦʜ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʧʝʯʘʪʴ.  

ʅʝʦʙʭʦʜʠʤʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʠ ʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ: 

- ʇʂ ʩʪʘʥʜʘʨʪʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ ʥʘʣʠʯʠʝʤ ʚʚʦʜʘ/ʚʳʚʦʜʘ; 

- ʇʨʠʥʪʝʨ; 

ɼʣʷ ʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤʳ ʥʝʦʙʭʦʜʠʤʳ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

- ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ Windows 7/8/10; 

- ʊʝʢʩʪʦʚʳʡ ʧʨʦʮʝʩʩʦʨ MS Word; 

- ʉʨʝʜʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Visual Studio 2017 ʠ ʚʳʰʝ ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʘʢʝʪʦʤ ʷʟʳʢʘ C#; 

ʇʨʦʛʨʘʤʤʘ ʥʘʧʠʩʘʥʘ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ#[2-3]. 

ɼʣʷ ʨʘʙʦʪʳ ɹʘʟʳ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʳʝ ʬʘʡʣʳ: 

- Uchet.sql; uchet.sln; uchet.pdb ï ʩʦʟʜʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ;  

- uchetdbModel.dll; uchetdbModel.dll.config; EntityFramework.dll; 

EntityFramework.SqlServer.dll. 

ɽʩʣʠ ʩʫʱʝʩʪʚʫʶʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʬʘʡʣʳ, ʪʦ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʩ 

ʧʨʦʛʨʘʤʤʦʡ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʫʩʪʠʪʴ ʬʘʡʣ çUchet.exeè 

ʈʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ, ʚ ʢʦʪʦʨʦʡ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ: ʟʘʧʦʣʥʝʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ; ʧʦʠʩʢ ʠʥʪʝʨʝʩʫʶʱʝʡ ʟʘʧʠʩʠ ʚ 

ʪʘʙʣʠʮʝ ʧʝʨʝʯʥʷ ʦʬʠʩʥʦʡ ʤʝʙʝʣʠ, ʘʨʭʠʚʝ ʠʣʠ ʢʘʙʠʥʝʪʘʭ; ʧʝʯʘʪʴ ʩʧʨʘʚʦʢ ʠ 

ʦʪʯʝʪʦʚ ʦ ʧʝʨʝʯʥʝ ʦʬʠʩʥʦʡ ʤʝʙʝʣʠ ʟʘ ʚʩʝ ʚʨʝʤʷ/ʟʘ ʤʝʩʷʮ, ʘʨʭʠʚʥʘʷ ʩʚʦʜʢʘ, 

ʧʘʩʧʦʨʪ ʜʦʢʫʤʝʥʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʫʥʢʮʠʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʘʭ 2 ʠ 3. 
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ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪ ʧʦʠʩʢʘ ʧʦ ʬʦʨʤʝ ʧʝʨʝʯʥʷ ʦʬʠʩʥʦʡ ʤʝʙʝʣʠ 

 

 
ʈʠʩ. 3. ʀʟʤʝʥʝʥʠʝ ʚʳʜʝʣʝʥʥʦʡ ʟʘʧʠʩʠ ʚ ʧʝʨʝʯʥʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʩʭʦʞʠʝ ʧʨʠʤʝʨʳ ʫʯʝʪʘ ʦʬʠʩʥʦʡ ʤʝʙʝʣʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʚ ʩʨʝʜʝ 1ʉ, ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ, ʯʪʦ ʚʳʙʨʘʥʥʘʷ ʩʨʝʜʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ# ʠʤʝʝʪ ʩʚʦʡ ʨʷʜ ʜʦʩʪʦʠʥʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ.  

ʅʘʧʨʠʤʝʨ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʫʯʝʪ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʱʝ ʨʝʘʣʠʟʦʚʘʥ ʚ 1ʉ, 

ʩʫɦʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʥʝʜʦʩʪʘʪʢʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʦʤ, 

ʨʝʘʣʠʟʦʚʘʥʥʳʤ ʚ ʉ#. 

ʇʨʦʛʨʘʤʤʘ ʫʯʝʪʘ ʥʘ 1ʉ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʪʘʢ ʢʘʢ ʩ 

ʢʘʞʜʳʤ ʦʙʥʦʚʣʝʥʠʝʤ ʚʝʨʩʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ. 

ʋʯʝʪ, ʢʦʪʦʨʳʡ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʥʘ 1ʉ, ʙʫʜʝʪ ʚʦʩʪʨʝʙʦʚʘʥ ʪʦʣʴʢʦ ʚ 

ʩʪʨʘʥʘʭ ʉʅɻ, ʠ ʥʝ ʙʫʜʝʪ ʠʤʝʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ; ʷʟʳʢ 1ʉ 

ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʢʨʫʛ ʧʨʠʤʝʥʝʥʠʷ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʠʟʫʯʘʶʱʠʭ ʝʛʦ, ʧʦʩʪʦʷʥʥʦ ʧʘʜʘʝʪ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʝʜʝʥʠʷ ʫʯʝʪʘ ʦʬʠʩʥʦʡ 

ʤʝʙʝʣʠ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʫʧʨʦʱʘʝʪ ʨʘʙʦʪʫ ʙʫʭʛʘʣʪʝʨʘ, 
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ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʦʪʚʝʪʳ ʥʘ ʟʘʧʨʦʩʳ ʠ ʫʚʝʣʠʯʠʚʘʪʴ ʩʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʟʘ ʩʯʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʙʳʩʪʨʦʡ ʩʚʷʟʠ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʠʥʬʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟ ʜʘʥʥʳʭ ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʫʯʝʪʘ ʦʬʠʩʥʦʡ ʤʝʙʝʣʠ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ. 

ʆʧʠʩʘʥ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʙʳʣʦ 

ʨʘʟʨʘʙʦʪʘʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʨʘʙʦʪʳ ʙʫʭʛʘʣʪʝʨʘ, ʦʙʣʘʜʘʶʱʝʝ ʥʝʦʙʭʦʜʠʤʳʤ ʬʫʥʢʮʠʦʥʘʣʦʤ, ʫʜʦʙʥʳʤ ʠ 

ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ.  
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ʈɸɿʈɸɹʆʊʂɸ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ  

ɼʃʗ ʅɸɺʀɻɸʎʀʀ ʇʆ ʈʀʀ 

 
ʀ.ɸ. ʉʠʜʦʨʦʚ, ʀ.ɺ. ɿʶʢʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮʝʥʪ ɽ.ɸ. ɼʫʜʥʠʢ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʤʦʱʴ ʚ ʥʘʚʠʛʘʮʠʷ ʚʥʫʪʨʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝ-

ʥʠʷ. ʄʦʜʝʣʴ ʠʥʩʪʠʪʫʪʘ ʚʦʩʩʦʟʜʘʥʘ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ Blender. ʌʫʥʢʮʠʦʥʘʣ ʨʝʘ-

ʣʠʟʦʚʘʥ ʚ ʤʝʞʧʣʘʪʬʦʨʤʝʥʥʦʡ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ Unity. ʈʘʩʩʤʦʪʨʝʥ ʧʘʡʧʣʘʡʥ ʩʦʟʜʘʥʠʷ 

3D -   ʤʦʜʝʣʠ ʠʥʩʪʠʪʫʪʘ, ʘ ʪʘʢʞʝ ʨʝʘʣʠʟʘʮʠʠ ʣʦʛʠʢʠ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʠʩʧʦʣʴʟʫʷ Unity. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Blender, Unity, 3D - ʤʦʜʝʣʠ, ʥʘʚʠʛʘʮʠʷ ʧʦ ʟʜʘʥʠʶ, ʢʦʤʧʴʶʪʝʨʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, NavMash. 

ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʘʟʚʠʚʘʝʪʩʷ ʩʝʤʠ-

ʤʠʣʴʥʳʤʠ ʰʘʛʘʤʠ. ʆʥʦ ʚʥʝʜʨʝʥʦ ʚ ʪʘʢʠʝ ʦʙʣʘʩʪʠ ʢʘʢ: ʤʝʜʠʮʠʥʘ, ʘʨʭʠʪʝʢʪʫ-
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ʨʘ, ʦʙʨʘʟʦʚʘʥʠʝ, ʣʘʥʜʰʘʬʪʥʳʡ ʜʠʟʘʡʥ, ʛʝʦʣʦʛʠʷ, ʠʛʨʦʚʘʷ ʠʥʜʫʩʪʨʠʷ ʠ 

ʪ.ʜ.ʊʨʝʭʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʛʝʦʤʝʪ-

ʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. ʊʘʢʞʝ ʥʘʫʯʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ, ʚʦʩʧʨʠʥʠʤʘʝ-

ʤʘʷ ʚʠʟʫʘʣʴʥʦ, ʟʘʧʦʤʠʥʘʝʪʩʷ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ ʛʦʨʘʟʜʦ ʣʝʛʯʝ [1,c. 25]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʩʝ ʙʦʣʴʰʝ ʟʜʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘʰ ʠʥʩʪʠʪʫʪ, 

ʠʤʝʶʪ ʩʣʦʞʥʦʝ ʜʣʷ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʦʤʝʱʝʥʠʡ. ʉʪʫʜʝʥʪʳ, 

ʧʦʧʘʜʘʷ ʚ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ, ʩʪʘʥʦʚʷʪʩʷ ʜʝʟʦʨʠʝʥʪʠʨʦʚʘʥʳ ʩʣʦʞʥʳʤ ʚʥʫʪ-

ʨʝʥʥʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʠʥʩʪʠʪʫʪʘ ʠ ʤʝʩʷʮʘʤʠ ʟʘʧʦʤʠʥʘʶʪ ʨʘʩʧʦʣʦʞʝʥʠʝ ʘʫʜʠ-

ʪʦʨʠʡ.ʕʪʦ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʡʤ - ʤʝʥʝʜʞ-

ʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʢʨʘʡʥʝ ʚʘʞʝʥ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. ʊʘʢʞʝ ʧʨʦʙʣʝʤʘ ʦʨʠʝʥʪʠ-

ʨʦʚʘʥʠʷ ʚ ʠʥʩʪʠʪʫʪʝ ʷʨʢʦ ʚʳʨʘʞʝʥʘ ʢʘʢ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ, ʪʘʢ ʠ ʜʣʷ ʣʶʙʳʭ 

ʜʨʫʛʠʭ ʝʛʦ ʧʦʩʝʪʠʪʝʣʝʡ, ʧʦʩʢʦʣʴʢʫ, ʦʥʠ ʷʚʣʷʶʪʩʷ ʥʦʚʳʤʠ ʣʠʮʘʤʠ ʚʥʫʪʨʠ 

ʩʪʝʥ ʠʥʩʪʠʪʫʪʘ ʠ ʥʝ ʟʥʘʢʦʤʳ ʩ ʝʛʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʧʝʨʝ-

ʤʝʱʝʥʠʷ ʠ ʠʟʫʯʝʥʠʷ ʤʦʞʥʦ ʠ ʥʫʞʥʦ ʫʩʢʦʨʠʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʨʘʙʦʪʢʠ ʇʆ 

ʜʣʷ ʥʘʚʠʛʘʮʠʠ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʘ 3D ʚʠʟʫʘʣʠʟʘʮʠʠ ʟʜʘʥʠʷ ʠʥʩʪʠ-

ʪʫʪʘ, ʚʤʝʩʪʝ ʩ ʙʦʪʦʤ-ʧʨʦʚʦʜʥʠʢʦʤ, ʟʘ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʩʣʝʜʦʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʦʪ ʝʛʦ ʪʝʢʫʱʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʜʦ ʥʝʦʙʭʦʜʠʤʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʪʦʯʢʠ ʟʘ-

ʚʝʨʰʝʥʠʷ ʤʘʨʰʨʫʪʘ. ʅʘʯʘʣʴʥʘʷ ʠ ʢʦʥʝʯʥʘʷ ʪʦʯʢʘ ʤʘʨʰʨʫʪʘ ʙʫʜʫʪ ʟʘʜʘʚʘʪʴʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ: ʦʥ ʙʫʜʝʪ ʫʢʘʟʳʚʘʪʴ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʢʣʶʯʝʚʳʝ ʪʦʯʢʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [2,c. 1]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʘʚʠʛʘʮʠʠ ʚʥʫʪʨʠ ʟʜʘʥʠʷ ʠʥʩʪʠʪʫʪʘ, ʥʘ 

ʦʩʥʦʚʝ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʪʦʪʠʧʘ ʚ Blender. ʅʦʚʘʷ ʚʝʨʩʠʷ ʜʦʣʞʥʘ ʧʦʜ-

ʜʝʨʞʠʚʘʪʴʩʷ ʥʘ ʆʉ Android, ʯʪʦʙʳ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʥʘʚʠʛʘʮʠʠ 

ʤʦʛʣʦ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʦ ʥʘʟʥʘʯʝʥʠʶ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʥʘʚʠʛʘʮʠʠ ʙʳʣʦ ʚʳ-

ʙʨʘʥʦ ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Blender ʠ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ 

Unity. 

ɼʘʣʝʝ ʦʧʠʰʝʤ ʤʝʪʦʜʠʢʫ ʩʦʟʜʘʥʠʷ 3D-ʤʦʜʝʣʝʡ ʚ ʇʆ Blender. ɺ ʥʘʰʝ 

ʚʨʝʤʷ Blender ʧʦʣʴʟʫʝʪʩʷ ʦʛʨʦʤʥʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʩʨʝʜʠ ʙʝʩʧʣʘʪʥʳʭ 3D-

ʨʝʜʘʢʪʦʨʦʚ ʚ ʩʚʷʟʠ ʩ ʝʛʦ ʙʳʩʪʨʳʤ ʩʪʘʙʠʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʠ ʦʪʟʳʚʯʠʚʦʡ ʪʝʭ-

ʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʦʡ [3,c. 1]. 

ɺʳʙʦʨ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ ʚʩʝ ʝʛʦ 

ʬʫʥʢʮʠʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʙʝʩʧʣʘʪʥʦ. ʇʆ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʨʝʜʩʪʚʘ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ, ʩʢʫʣʴʧʪʠʥʛʘ (ʉʢʫʣʴʧʪʠʥʛ ð ʵʪʦ ʪʘʢʦʡ ʩʧʦʩʦʙ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʲ-

ʝʢʪʦʚ, ʧʨʠ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʦʙʲʝʢʪʦʤ ʠʥʪʫʠʪʠʚʥʦ, ʧʨʠʜʘʚʘʷ 

ʬʦʨʤʫ ʠ ʜʦʙʘʚʣʷʷ ʥʦʚʳʝ ʜʝʪʘʣʠ. ɼʘʥʥʳʡ ʚʠʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʜʦʙʝʥ ʣʝʧʢʝ 

ʠʟ ʧʣʘʩʪʠʣʠʥʘ ʠʣʠ ʛʣʠʥʳ), ʘʥʠʤʘʮʠʠ, ʩʠʤʫʣʷʮʠʠ, ʨʝʥʜʝʨʠʥʛʘ, ʧʦʩʪʦʙʨʘʙʦʪʢʠ 

ʠ ʤʦʥʪʘʞʘ ʚʠʜʝʦ ʩʦ ʟʚʫʢʦʤ, ʢʦʤʧʦʥʦʚʢʠ ʩ ʧʦʤʦʱʴʶ çʫʟʣʦʚè 

(NodeCompositing), ʩʦʟʜʘʥʠʷ 2D-ʘʥʠʤʘʮʠʡ, ʘ ʪʘʢʞʝ api Python (ʧʨʦʛʨʘʤʤʥʳʡ 

ʠʥʪʝʨʬʝʡʩ ʧʨʠʣʦʞʝʥʠʷ) [4,c.24].  

ɼʘʣʝʝ ʚ ʚʠʜʝ ʩʧʠʩʢʘ ʧʨʝʜʩʪʘʚʣʝʥ ʧʣʘʥ ʩʦʟʜʘʥʠʷ 3Dïʤʦʜʝʣʠ ʠʥʩʪʠʪʫʪʘ ʠ 

ʙʦʪʘ ï ʧʨʦʚʦʜʥʠʢʘ: 

1. ʀʜʝʷ (ʉʦʟʜʘʪʴ ʇʆ, ʢʦʪʦʨʦʝ ʙʳ ʧʦʤʦʛʘʣʦ ʣʶʜʷʤ ʣʝʛʯʝ ʦʨʠʝʥʪʠʨʦ-

ʚʘʪʴʩʷ ʚʥʫʪʨʠ ʟʜʘʥʠʡ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʩʦʟʜʘʪʴ 3D-

ʤʦʜʝʣʴ ʟʜʘʥʠʷ ʠ ʙʦʪʘ-ʧʦʚʦʜʳʨʷ, ʟʘ ʢʦʪʦʨʳʤ ʙʳ ʩʣʝʜʦʚʘʣ ʯʝʣʦʚʝʢ); 
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2. ʇʦʠʩʢ ʨʝʬʝʨʝʥʩʦʚ (ʈʝʬʝʨʝʥʩ ï ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʦʙʨʘʟ: ʠʟʦʙʨʘʞʝ-

ʥʠʝ ʣʠʙʦ ʬʦʪʦ, ʢʦʪʦʨʳʝ 3D ʘʨʪʠʩʪ ʠʣʠ ʭʫʜʦʞʥʠʢ ʠʩʩʣʝʜʫʝʪ ʧʝʨʝʜ 

ʨʘʙʦʪʦʡ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʢʦʥʢʨʝʪʥʝʝ ʧʨʝʜʩʪʘʚʠʪʴ ʜʝʪʘʣʠ, ʠʟʚʣʝʯʴ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʜʘʥʥʳʝ, ʠʜʝʠ).ɺ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ ʨʝʬʝʨʝʥʩʘʤʠ 

ʚʳʩʪʫʧʘʣʠ: ʧʣʘʥ ʟʜʘʥʠʷ ʈʀʀ,ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʥʠʤʢʠ ʩ ʪʝʣʝʬʦʥʘ 

ʠ ʢʦʥʝʯʥʦ ʞʝ ʦʧʳʪ ʧʨʝʙʳʚʘʥʠʷ ʚ ʠʥʩʪʠʪʫʪʝ;  

3. ɹʣʦʢʠʥʛ (ɹʣʦʢʠʥʛ - ʵʪʦ ʦʜʥʘ ʠʟ ʪʝʭʥʠʢ ʧʨʠ ʢʦʪʦʨʳʭ ʩʦʟʜʘʸʪʩʷ ʙʘ-

ʟʦʚʘʷ ʬʦʨʤʘ ʤʦʜʝʣʠ). ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʵʪʦ ʩʪʝʥʳ ʠ ʧʦʣ,ʢʦʪʦʨʳʝ ʥʘ 

ʵʪʦʤ ʞʝ ʵʪʘʧʝ ʧʝʨʝʜʘʶʪʩʷ ʚ Unity, ʜʣʷ ʩʢʦʨʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʣʦ-

ʛʠʢʠ ʥʘʚʠʛʘʮʠʠ; 

4. ɼʝʪʘʣʠʟʘʮʠʷ(ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʩʦʟʜʘʶʪʩʷ ʥʘʠʤʝʥʦʚʘʥʠʷ ʘʫʜʠʪʦ-

ʨʠʡ,ʙʦʪ-ʧʨʦʚʦʜʥʠʢ); 

5. ʆʧʪʠʤʠʟʘʮʠʷ ʧʦʜ Unity. (ɺ ʢʨʫʛ ʜʝʡʩʪʚʠʷ ʵʪʦʛʦ ʧʫʥʢʪʘ ʚʭʦʜʠʪ: 
1.ʋʜʘʣʝʥʠʝ ʤʥʦʛʦʫʛʦʣʴʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʠʤʧʦʨʪʝ 

ʚ Unity ʤʦʛʫʪ ʩʣʠʪʴʩʷ ʚ ʪʨʝʫʛʦʣʴʥʠʢʠ ʨʘʟʨʫʰʠʚ ʠʟʥʘʯʘʣʴʥʫʶ ʛʝʦ-

ʤʝʪʨʠʶ ʦʙʲʝʢʪʘ; 2.ʋʜʘʣʝʥʠʝ ʧʦʣʠʛʦʥʦʚ ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʥʝ ʚʠʜʥʳ 

ʧʦʣʴʟʦʚʘʪʝʣʶ, ʥʦ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʩʫʨʩʳ ʫʩʪʨʦʡʩʪʚʘ). 

ɼʘʣʝʝ ʦʧʠʰʝʤ ʤʝʪʦʜʠʢʫ ʩʦʟʜʘʥʠʷ ʣʦʛʠʢʠ ʥʘʚʠʛʘʮʠʠ ʚ Unity.Unity ð 

ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʠʛʨ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʘʤʝʨʠʢʘʥʩʢʦʡ 

ʢʦʤʧʘʥʠʝʡ Unity Technologies. Unity ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ, ʨʘʙʦ-

ʪʘʶʱʠʝ ʥʘ ʙʦʣʝʝ ʯʝʤ 25 ʨʘʟʣʠʯʥʳʭ ʧʣʘʪʬʦʨʤʘʭ, ʚʢʣʶʯʘʷ ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤ-

ʧʴʶʪʝʨʳ, ʠʛʨʦʚʳʝ ʧʨʠʩʪʘʚʢʠ, ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʠ ʤʥʦ-

ʛʦʝ ʜʨʫʛʦʝ. ʈʝʣʠʟ Unity ʩʦʩʪʦʷʣʩʷ ʚ 2005 ʛʦʜʫ ʠ ʩ ʪʝʭ ʧʦʨ ʠʜʝʪ ʧʦʩʪʦʷʥʥʦʝ 

ʨʘʟʚʠʪʠʝ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ Unity ʷʚʣʷʶʪʩʷ ʥʘʣʠʯʠʝ ʚʠʟʫʘʣʴʥʦʡ ʩʨʝʜʳ 

ʨʘʟʨʘʙʦʪʢʠ, ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʠ ʤʦʜʫʣʴʥʘʷ ʩʠʩʪʝʤʘ ʢʦʤʧʦʥʝʥ-

ʪʦʚ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʦʷʚʣʝʥʠʝ ʩʣʦʞʥʦʩʪʝʡ ʧʨʠ ʨʘʙʦʪʝ ʩ ʤʥʦ-

ʛʦʢʦʤʧʦʥʝʥʪʥʳʤʠ ʩʭʝʤʘʤʠ ʠ ʩʣʦʞʥʦʩʪʠ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʚʥʝʰʥʠʭ ʙʠʙʣʠʦ-

ʪʝʢ. 

ʅʘ Unity ʥʘʧʠʩʘʥʳ ʪʳʩʷʯʠ ʠʛʨ, ʧʨʠʣʦʞʝʥʠʡ, ʚʠʟʫʘʣʠʟʘʮʠʡ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʭ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ ʦʭʚʘʪʳʚʘʶʪ ʤʥʦʞʝʩʪʚʦ ʧʣʘʪʬʦʨʤ ʠ ʞʘʥʨʦʚ. ʇʨʠ ʵʪʦʤ 

Unity ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʢʨʫʧʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ, ʪʘʢ ʠ ʥʝʟʘʚʠʩʠʤʳʝ ʩʪʫʜʠʠ [5, ʩ. 

1]. 

ɼʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʀʀ-ʦʙʲʝʢʪʦʚ ʚ Unity ʩʫʱʝʩʪʚʫʝʪ ʥʘʙʦʨ ʩʧʝʮʠʘʣʴʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ - NavMesh. ʆʥ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʳʭ 

ʢʘʨʪ. ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʥʘʭʦʜʠʪʴ ʜʘʞʝ ʩʘʤʳʝ ʩʣʦʞʥʳʝ ʧʫʪʠ ʜʣʷ ʧʝʨʝʤʝʱʝ-

ʥʠʷ ʚ ʟʘʜʘʥʥʫʶ ʪʦʯʢʫ, ʦʙʭʦʜʷ ʧʨʝʧʷʪʩʪʚʠʷʭ [6, ʩ. 1]. 

ʊʘʢʞʝ Unity ʷʚʣʷʝʪʩʷ ʙʝʩʧʣʘʪʥʳʤ, ʧʦʢʘ ʜʦʭʦʜ ʦʪ ʇʆ ʥʝ ʧʨʝʚʳʰʘʝʪ 

100.000$ ʚ ʛʦʜ. ʀʟ-ʟʘ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʚʳʙʦʨ ʧʘʣ ʠʤʝʥʥʦ ʥʘ ʵʪʫ 

ʩʨʝʜʫ ʨʘʟʨʘʙʦʪʢʠ. 

ɼʘʣʝʝ ʚ ʚʠʜʝ ʩʧʠʩʢʘ ʧʨʝʜʩʪʘʚʣʝʥ ʧʣʘʥ ʩʦʟʜʘʥʠʷ ʣʦʛʠʢʠ ʠ ʠʥʪʝʨʬʝʡʩʘ ʇʆ 

ʜʣʷ ʥʘʚʠʛʘʮʠʠ. 

1. ʉʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʧʨʦʝʢʪ ʚ Unity, ʟʘʪʝʤ ʥʫʞʥʦ ʠʤ-

ʧʦʨʪʠʨʦʚʘʪʴ 3D-ʤʦʜʝʣʠ ʠ ʪʝʢʩʪʫʨʳ ʠʟ Blender. 
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2. ʇʨʘʚʠʣʴʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʤʦʜʫʣʠ ʤʦʜʝʣʠ ʠʥʩʪʠʪʫʪʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ. 

3. ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʥʶ ʧʨʦʛʨʘʤʤʳ. 

4. ʇʨʠ ʧʦʤʦʱʠ ʠʥʩʪʨʫʤʝʥʪʘ NavMesh ʩʦʟʜʘʪʴ ʩʝʪʴ ʧʫʪʝʡ. 

5. ʅʘʧʠʩʘʪʴ ʩʢʨʠʧʪ ʧʝʨʝʤʝʱʝʥʠʷ ʙʦʪʘ. 

6. ʅʘʧʠʩʘʪʴ ʩʢʨʠʧʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʤʝʥʶ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʥʶ ʥʘʩʪʨʦʝʢ. 

7. ʇʨʠʢʨʝʧʠʪʴ ʩʢʨʠʧʪʳ ʢ ʥʫʞʥʳʤ ʦʙʲʝʢʪʘʤ. 

ʇʨʦʛʨʘʤʤʥʳʝ ʪʨʝʙʦʚʘʥʠʷ: 

ǒ ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ:  Android6.0 ʠ ʚʳʰʝ ; 

ʊʨʝʙʦʚʘʥʠʝ ʢ ʫʩʪʨʦʡʩʪʚʫ: 

ǒ ʎʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ Snapdragon 420; 

ǒ ʆʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ʥʝ ʤʝʥʝʝ 4 ɻʙ; 

ǒ ʄʝʩʪʦ ʥʘ ʜʠʩʢʝ: 300 MB.  

ɼʘʣʝʝ ʦʧʠʰʝʤ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʀʩʧʦʣʴʟʫʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʇʆ Blender ʠ ʩʨʝʜʫ ʨʘʟʨʘʙʦʪʢʠ Unity, ʨʘʟʨʘʙʦʪʘʥʘ 3D-ʤʦʜʝʣʴ 

ʈʫʙʮʦʚʩʢʦʛʦ ʀʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʀʥʩʪʠʪʫʪʘ (ʈʀʀ) ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʠ ʩʠʩʪʝʤʘ 

ʥʘʚʠʛʘʮʠʠ ʚʥʫʪʨʠ ʥʝʛʦ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʦʛʨʘʤʤʘ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʟʚʦʣʷʝʪ: 

1. ʆʟʥʘʢʦʤʠʪʴʩʷ ʩ 3D-ʚʝʨʩʠʝʡ ʈʀʀ.  

2. ɺʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʤʘʨʰʨʫʪ. 

3. ʆʪʨʝʛʫʣʠʨʦʚʘʪʴ ʧʨʠʝʤʣʝʤʫʶ ʩʢʦʨʦʩʪʴ ʙʦʪʘ.  

4. ʉʣʝʜʦʚʘʪʴ ʟʘ ʙʦʪʦʤ ʧʦ ʧʨʦʣʦʞʝʥʥʦʤʫ ʤʘʨʰʨʫʪʫ. 

 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʦ 3D - ʠʟʦʙʨʘʞʝʥʠʝ ʙʦʪʘ-ʧʨʦʚʦʜʥʠʢʘ. 

 
ʈʠʩ. 1. ɹʦʪ-ʧʨʦʚʦʜʥʠʢ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʨʦʢʣʘʜʳʚʘʪʴ ʤʘʨʰʨʫʪ 

 

ʇʨʠ ʟʘʧʫʩʢʝ ʇʆ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʠʜʠʪ ʛʣʘʚʥʦʝ ʤʝʥʶ, ʥʘ ʢʦʪʦʨʦʤ ʠʟʦʙʨʘʞʝ-

ʥʳ ʢʥʦʧʢʠ: 

ǒ ɺʳʙʦʨ ʟʜʘʥʠʷ 

ǒ ʉʚʦʙʦʜʥʳʡ ʧʨʦʩʤʦʪʨ; 

ǒ ʇʦʩʪʨʦʝʥʠʝ ʤʘʨʰʨʫʪʘ; 

ǒ ʅʘʩʪʨʦʡʢʠ; 

ǒ ɺʳʭʦʜ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʛʣʘʚʥʦʝ ʤʝʥʶ. 
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ʈʠʩ. 2. ɻʣʘʚʥʦʝ ʤʝʥʶ ʧʨʦʛʨʘʤʤʳ 

 

ʇʨʠ ʚʳʙʦʨʝ ʧʫʥʢʪʘ ʤʝʥʶ çʉʚʦʙʦʜʥʳʡ ʧʨʦʩʤʦʪʨè, ʥʘ ʵʢʨʘʥ ʚʳʚʦʜʠʪʩʷ 3D-

ʤʦʜʝʣʴ ʈʀʀ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʦʩʤʦʪʨʝʪʴ ʚʥʫʪʨʝʥʥʝʝ ʫʩʪʨʦʡʩʪʚʦ ʟʜʘʥʠʷ, 

ʩʚʦʙʦʜʥʦ ʧʝʨʝʤʝʱʘʷ ʢʘʤʝʨʫ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥ ʧʫʥʢʪ ʤʝʥʶ çʉʚʦʙʦʜʥʳʡ ʧʨʦʩʤʦʪʨè. 

 
ʈʠʩ. 3. 3D-ʤʦʜʝʣʴ ʧʝʨʚʦʛʦ ʵʪʘʞʘ ʈʀʀ 

 

ʇʨʠ ʚʳʙʦʨʝ ʧʫʥʢʪʘ ʤʝʥʶ çʇʦʩʪʨʦʝʥʠʝ ʤʘʨʰʨʫʪʘè  ʥʘ ʵʢʨʘʥ ʚʳʚʦʜʠʪʩʷ 

ʥʦʚʦʝ ʤʝʥʶ ʩ ʧʫʥʢʪʘʤʠ: 

ǒ ʉʪʘʨʪ; 

ǒ ʅʘʯʘʪʴ ʤʘʨʰʨʫʪ ʦʪ; 

ǒ ɿʘʢʦʥʯʠʪʴ ʤʘʨʰʨʫʪ ʚ; 

ǒ ʅʘʟʘʜ. 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʥʘʯʘʣʦ, ʢʦʥʝʮ ʤʘʨʰʨʫʪʘ ʠ ʥʘʞʠʤʘʝʪ ʩʪʘʨʪ, ʥʘ 

ʵʢʨʘʥ ʚʳʚʦʜʠʪʩʷ ʥʘʯʘʣʴʥʘʷ ʪʦʯʢʘ ʤʘʨʰʨʫʪʘ ʩ ʙʦʪʦʤ, ʥʘ ʢʦʪʦʨʦʤ ʮʝʥʪʨʠʨʦʚʘ-
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ʥʘ ʢʘʤʝʨʘ, ʙʦʪ ʜʚʠʞʝʪʩʷ ʜʦ ʢʦʥʮʘ ʤʘʨʰʨʫʪʘ ʩ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʴʶ.ʇʘʨʘʤʝʪʨ 

ʩʢʦʨʦʩʪʠ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʥʘ ʩʣʘʡʜʝʨʝ ʚ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʵʢʨʘʥʘ.  

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥ ʧʫʥʢʪ ʤʝʥʶ. 

 

 
ʈʠʩ. 4. ɹʦʪ-ʧʨʦʚʦʜʥʠʢ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʨʦʢʣʘʜʳʚʘʪʴ ʤʘʨʰʨʫʪ 

 

ʅʘ ʨʠʩʫʥʢʝ 5 ʧʦʢʘʟʘʥʦ, ʢʘʢ ʙʦʪ - ʧʨʦʚʦʜʥʠʢ ʥʘʯʠʥʘʝʪ ʜʚʠʛʘʪʴʩʷ ʦʪ ʌʦʡʝ, 

ʢʦʪʦʨʘʷ ʧʦʜʩʚʝʯʝʥʘ ʩʠʥʠʤ ʮʚʝʪʦʤ, ʟʝʣʝʥʳʤʠ ʩʪʨʝʣʢʘʤʠ ʧʦʢʘʟʘʥʦ ʧʦʰʘʛʦʚʦʝ 

ʜʚʠʞʝʥʠʝ ʨʦʙʦʪʘ. 4 

ʅʘ ʨʠʩʫʥʢʝ 6 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʮʝʩʩ ʧʝʨʝʜʚʠʞʝʥʠʷ ʨʦʙʦʪʘ ï ʧʨʦʚʦʜʥʠʢʘ. 

ʅʘ ʨʠʩʫʥʢʝ 7 ʨʦʙʦʪ ʧʨʦʚʦʜʥʠʢ ʟʘʢʘʥʯʠʚʘʝʪ ʤʘʨʰʨʫʪ ʦʢʦʣʦ ʘʫʜʠʪʦʨʠʠ 

334 

 

 
ʈʠʩ. 5. ɹʦʪ-ʧʨʦʚʦʜʥʠʢ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʨʦʢʣʘʜʳʚʘʪʴ ʤʘʨʰʨʫʪ 

 



79 

 

 
ʈʠʩ. 6. ɹʦʪ-ʧʨʦʚʦʜʥʠʢ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʨʦʢʣʘʜʳʚʘʪʴ ʤʘʨʰʨʫʪ 

 

 
ʈʠʩ. 7. ɹʦʪ-ʧʨʦʚʦʜʥʠʢ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʨʦʢʣʘʜʳʚʘʪʴ ʤʘʨʰʨʫʪ 

 

ʇʨʠ ʚʳʙʦʨʝ ʧʫʥʢʪʘ ʤʝʥʶ çʅʘʩʪʨʦʡʢʠè, ʥʘ ʵʢʨʘʥ ʚʳʚʦʜʠʪʩʷ ʥʦʚʦʝ ʤʝʥʶ 

ʩ ʧʫʥʢʪʘʤʠ: 

ǒ ʇʨʦʟʨʘʯʥʦʩʪʴ ʠʥʪʝʨʬʝʡʩʘ 

ǒ ʉʢʦʨʦʩʪʴ ʙʦʪʘ ʧʦ ʫʤʦʣʯʘʥʠʶ 

ǒ ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʙʦʪʘ ʜʦ ʢʘʤʝʨʳ 

ǒ ʅʘʟʘʜ. 

ʅʘ ʨʠʩʫʥʢʝ 8 ʧʨʝʜʩʪʘʚʣʝʥ ʧʫʥʢʪ ʤʝʥʶ. 
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ʈʠʩ.8. ʅʘʩʪʨʦʡʢʠ ʧʨʠʣʦʞʝʥʠʷ 

 

ʇʨʠ ʚʳʙʦʨʝ ʧʫʥʢʪʘ ʤʝʥʶ çɺʳʭʦʜè ʙʫʜʝʪ ʧʨʦʠʟʚʝʜʝʥ ʚʳʭʦʜ ʠʟ ʧʨʠʣʦʞʝʥʠʷ. 

ʇʨʦʛʨʘʤʤʘ ʧʨʦʚʝʨʝʥʘ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʧʨʠʤʝʨʝ, ʠʣʣʶʩʪʨʠʨʦʚʘʥʥʦʤ ʥʘ 

ʨʠʩʫʥʢʘʭ 2-8, ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʰʣʦ ʫʩʧʝʰʥʦ.  

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʆ Blender ʠ Unity ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʥʘʚʠʛʘʮʠʦʥʥʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦ ʈʀʀ ɸʣʪɻʊʋ ʥʘ OC Android. ʕʪʦ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʙʦʟʨʝʪʴ 3D-ʤʦʜʝʣʴ ʠʥʩʪʠʪʫʪʘ, ʧʨʦʣʦʞʠʪʴ ʥʝʦʙʭʦʜʠ-

ʤʳʡ ʠ ʢʨʘʪʯʘʡʰʠʡ ʤʘʨʰʨʫʪ, ʟʘʜʘʚʘʪʴ ʫʜʦʙʥʫʶ ʩʢʦʨʦʩʪʴ ʙʦʪʫ-ʧʨʦʚʦʜʥʠʢʫ ʠ 

ʩʣʝʜʦʚʘʪʴ ʟʘ ʥʠʤ ʜʦ  ʢʦʥʮʘ ʤʘʨʰʨʫʪʘ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʝʨʚʦʢʫʨʩʥʠʢʠ ʈʀʀ ʠʣʠ ʧʦʩʝʪʠʪʝ-

ʣʠ, ʥʝʟʥʘʢʦʤʳʝ ʩ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʟʜʘʥʠʷ, ʥʝ ʩʤʦʛʫʪ ʦʧʪʠʤʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦ-

ʚʘʪʴʩʷ ʚ ʠʥʩʪʠʪʫʪʝ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʧʨʝʢʨʘʩʥʦ ʨʝʰʘʝʪʩʷ ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʧʨʦ-

ʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. 

ʇʣʘʥʠʨʫʝʪʩʷ ʨʘʩʰʠʨʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʇʆ, ʥʘʧʨʠʤʝʨ, ʜʦʙʘʚʠʪʴ ʥʦʚʳʝ 

ʫʯʨʝʞʜʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ: ʙʦʣʴʥʠʮʳ, ʜʨʫʛʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ, ʊʈʎ ʠ ʪ.ʜ. 

ʋʣʫʯʰʠʪʴ ʠʥʪʝʨʬʝʡʩ, ʜʦʙʘʚʠʪʴ ʙʦʣʴʰʝ ʜʝʪʘʣʠʟʘʮʠʠ ʤʦʜʝʣʷʤ ʠ ʦʙʲʝʢʪʳ ʦʢ-

ʨʫʞʝʥʠʷ. ʈʘʟʨʘʙʦʪʘʪʴ Web-ʚʝʨʩʠʶ ʇʆ ʜʣʷ ʥʘʚʠʛʘʮʠʠ, ʠʩʧʦʣʴʟʫʷ WebGL.  
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ʈɸɿʈɸɹʆʊʂɸ ɸɼɼʆʅɸ ʇʈʆʎɽɼʋʈʅʆʁ ɻɽʅɽʈɸʎʀʀ  

ɿɼɸʅʀʁ ɺ BLENDER 

 
ʀ.ɸ. ʉʠʜʦʨʦʚ, ʀ.ɺ. ɿʶʢʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮʝʥʪ ɽ.ɸ. ɼʫʜʥʠʢ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʘʜʜʦʥʘ ʜʣʷ ʇʆ Blender, 

ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʮʝʜʫʨʥʦʡ ʛʝʥʝʨʘʮʠʠ ʟʜʘʥʠʡ. ɸʜʜʦʥ ʩʦʟʜʘʥ ʚ ʇʆ 

Blender ʧʨʠ ʧʦʤʦʱʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʥʦʜʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Blender, ʘʜʜʦʥ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ, ʥʦʜʳ, ʟʜʘʥʠʷ, ʧʨʦʮʝʜʫʨʥʘʷ, ʢʦʤ-

ʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

 

ɺ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʨʘʩʧʨʦ-

ʩʪʨʘʥʷʝʪʩʷ ʩʪʨʝʤʠʪʝʣʴʥʦ. ʆʥʦ ʟʘʜʝʡʩʪʚʦʚʘʥʦ ʚ ʩʣʝʜʫʶʱʠʭ ʦʙʣʘʩʪʷʭ: ʣʘʥʜ-

ʰʘʬʪʥʳʡ ʜʠʟʘʡʥ, ʘʨʭʠʪʝʢʪʫʨʘ, ʤʝʜʠʮʠʥʘ, ʠʛʨʦʚʘʷ ʠʥʜʫʩʪʨʠʷ, ʛʝʦʣʦʛʠʷ ʠ ʪ.ʜ. 

[1, c. 17]. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʠ ʧʦʣʠʛʦʥʘʣʴʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ, ʘ ʪʘʢʞʝ ʨʝʜʘʢ-

ʪʠʨʦʚʘʥʠʠ ʛʦʪʦʚʦʡ ʛʝʦʤʝʪʨʠʠ ʚ ʇʆ Blender ʪʨʘʪʠʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʨʝʤʝʥʠ. ʅʘʧʨʠʤʝʨ, ʯʪʦʙʳ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʧʷʪʠʵʪʘʞʥʳʡ ʜʦʤ, ʤʦʞʝʪ ʫʡʪʠ ʦʪ 5 

ʜʦ 12 ʯʘʩʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʧʳʪʘ ʤʦʜʝʣʠʨʫʶʱʝʛʦ ʠ ʪʨʝʙʫʝʤʦʡ ʩʪʝʧʝʥʠ 

ʜʝʪʘʣʠʟʘʮʠʠ. ɽʩʣʠ ʞʝ ʪʨʝʙʫʝʤʳʡ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪ ʦʙʣʘʜʘʝʪ ʙʦʣʴ-

ʰʠʤ ʤʘʩʰʪʘʙʦʤ ʠʣʠ ʪʨʝʙʦʚʘʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʥʝʩʢʦʣʴʢʠʭ 

ʦʙʲʝʢʪʦʚ ʦʜʥʦʛʦ ʪʠʧʘ ʩ ʚʘʨʠʘʪʠʚʥʦʩʪʴʶ ʚ ʜʝʪʘʣʷʭ, ʪʦ ʦʙʲʝʤ ʟʘʪʨʘʯʠʚʘʝʤʳʭ 

ʥʘ ʵʪʦ ʯʝʣʦʚʝʯʝʩʢʠʭ ʠ ʚʨʝʤʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʩʪʘʥʦʚʠʪʩʷ ʢʦʣʦʩʩʘʣʴʥʳʤ. 

https://ru.wikipedia.org/wiki/Unity_(%D0%B8%D0%B3%D1%80%D0%BE%D0%B2%D0%BE%D0%B9_%D0%B4%D0%B2%D0%B8%D0%B6%D0%BE%D0%BA)
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ʈʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʘʜʜʦʥʘ ʧʨʦʮʝʜʫʨʥʦʡ 

ʛʝʥʝʨʘʮʠʠ  ʟʜʘʥʠʡ ʚ ʇʆ Blender. ʂʦʥʮʝʧʮʠʷ ʜʘʥʥʦʛʦ ʘʜʜʦʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʛʝʥʝʨʘʮʠʠ ʟʜʘʥʠʡ ʠʟ ʥʘʙʦʨʘ ʤʦʜʫʣʝʡ ʧʦ ʟʘʜʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ. ʇʦʣʴʟʦʚʘʪʝʣʶ 

ʧʦʪʨʝʙʫʝʪʩʷ ʣʠʰʴ ʤʦʜʝʣʠʨʦʚʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʦʜʫʣʠ ʟʜʘʥʠʷ, ʠ ʢʦʨʨʝʢ-

ʪʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʜʫʨʥʦʡ ʛʝʥʝʨʘʮʠʠ, ʯʪʦ ʚ ʨʘʟʳ ʩʦʢʨʘʪʠʪ ʚʨʝʤʷ ʨʘʟ-

ʨʘʙʦʪʢʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʦʙʲʝʢʪʘ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʮʝʜʫʨʥʦʡ ʛʝʥʝʨʘʮʠʠ ʟʜʘʥʠʡ ʚ ʇʆ 

Blender. 

ɼʘʣʝʝ ʦʧʠʰʝʤ ʤʝʪʦʜʠʢʫ ʨʘʟʨʘʙʦʪʢʠ ʘʜʜʦʥʘ ʧʨʦʮʝʜʫʨʥʦʡ ʛʝʥʝʨʘʮʠʠ ʚ 

ʇʆ Blender.ʉ ʚʳʭʦʜʦʤ ʚʝʨʩʠʠ Blender 2.92 ʧʦʷʚʠʣʠʩʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʥʦʜʳ 

(ʫʟʣʳ). ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʥʦʜʳ ʦʪʢʨʳʚʘʶʪ ʭʫʜʦʞʥʠʢʘʤ ʚ Blender ʥʦʚʳʡ ʷʟʳʢ 

ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʝʪʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʟʣʳ 

ʛʝʦʤʝʪʨʠʠ ʨʘʙʦʪʘʶʪ ʢʘʢ ʤʦʜʠʬʠʢʘʪʦʨ, ʢʦʪʦʨʳʡ ʚʳ ʤʦʞʝʪʝ ʩʢʣʘʜʳʚʘʪʴ (ʥʝ-

ʩʢʦʣʴʢʦ ʨʘʟ), ʢʦʧʠʨʦʚʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʢ ʦʙʲʝʢʪʫ ʩʝʪʢʠ. ʅʦʜʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩʦ ʩʚʦʠʤ ʪʠʧʦʤ ʦʙʨʘʙʘʪʳʚʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʜʘʥʥʳʝ ʠ ʚʦʟʚʨʘʱʘʶʪ ʨʝʟʫʣʴ-

ʪʘʪ, ʦʥʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʫ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʩ ʚʭʦʜʥʳʤʠ ʠ ʚʳʭʦʜʥʳʤʠ ʩʦ-

ʝʜʠʥʝʥʠʷʤʠ. ɺʭʦʜʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʥʦʜʦʚ ʤʦʞʥʦ ʩʚʷʟʳʚʘʪʴ ʩ ʚʳʭʦʜʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʜʨʫʛʦʡ ʥʦʜʳ, ʪʝʤ ʩʘʤʳʤ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ ʧʨʦʮʝʩʩ ʩʦʟ-

ʜʘʥʠʷ ʠ ʩʦʝʜʠʥʝʥʠʷ ʦʧʝʨʘʪʦʨʦʚ (ʥʦʜ) [4, c. 46]. 

ʇʨʠ ʦʙʳʯʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʝʩʣʠ ʩʦʚʝʨʰʝʥʘ ʦʰʠʙʢʘ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʩʝʪʢʝ ʦʙʲʝʢʪʘ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʩʤʦʞʝʪ ʚʝʨʥʫʪʴʩʷ ʥʘ ʰʘʛʠ ʥʘʟʘʜ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʥʦʜʘʭ ʤʦʞʥʦ ʚʝʨʥʫʪʴʩʷ ʢ ʣʶʙʦʤʫ ʵʪʘʧʫ ʧʨʦʮʝʩʩʘ ʨʘʟ-

ʨʘʙʦʪʢʠ ʤʦʜʝʣʠ [2, ʩ.1]. 

ɼʘʣʝʝ ʚ ʚʠʜʝ ʩʧʠʩʢʘ ʧʨʝʜʩʪʘʚʣʝʥ ʧʣʘʥ ʩʦʟʜʘʥʠʷ ʘʜʜʦʥʘ ʧʨʦʮʝʜʫʨʥʦʡ ʛʝ-

ʥʝʨʘʮʠʠ ʟʜʘʥʠʡ ʚ Blender: 

1. ʀʜʝʷ (ʉʦʟʜʘʪʴ ʘʜʜʦʥ ʧʨʦʮʝʜʫʨʥʦʡ ʛʝʥʝʨʘʮʠʠ ʟʜʘʥʠʡ, ʢʦʪʦʨʳʡ ʙʳ 

ʩʦʢʨʘʱʘʣ ʚʨʝʤʷ ʠʭ ʨʘʟʨʘʙʦʪʢʠ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʩʦʟʜʘʪʴ 

ʢʣʶʯʝʚʳʝ ʤʦʜʫʣʠ ʟʜʘʥʠʡ, ʧʨʦʨʘʙʦʪʘʪʴ ʣʦʛʠʢʫ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʥʦ-

ʜʦʚ ʠ ʩʚʷʟʘʪʴ ʠʭ ʤʝʞʜʫ ʩʦʙʦʡ); 

2. ʉʦʟʜʘʥʠʝ ʤʦʜʫʣʝʡ ʟʜʘʥʠʡ(ɼʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʫʣʝʡ ʟʜʘʥʠʡ ʥʝʦʙʭʦ-

ʜʠʤʦ ʥʘʡʪʠ ʨʝʬʝʨʝʥʩʳ ʟʜʘʥʠʡ, ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʚʟʷʪ ʧʘʥʝʣʴʥʳʡ 

ʜʦʤ. ʇʦʩʣʝ ʵʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʚʠʜʝʪʴ ʧʘʪʪʝʨʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʚ 

ʘʨʭʠʪʝʢʪʫʨʝ ʟʜʘʥʠʷ, ʟʘʚʝʨʰʘʝʪʩʷ ʜʘʥʥʳʡ ʵʪʘʧ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʪʠʭ 

ʤʦʜʫʣʝʡ); 

3. ʉʦʟʜʘʥʠʝ ʜʝʨʝʚʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʥʦʜʦʚ (ɺ ʵʪʦʪ ʵʪʘʧ ʚʭʦʜʠʪ ʩʦʟʜʘ-

ʥʠʝ ʣʦʛʠʢʠ ʘʜʜʦʥʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʥʦʜ, ʠʩʭʦʜʷ ʠʟ 

ʧʘʨʘʤʝʪʨʦʚ ʢʦʪʦʨʳʝ ʪʨʝʙʫʝʪʩʷ ʨʝʛʫʣʠʨʦʚʘʪʴ, ʠ ʛʝʦʤʝʪʨʠʠ (ʧʘʪʪʝʨ-

ʥʳ ʤʦʜʫʣʝʡ ʟʜʘʥʠʡ), ʥʘʜ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʤʘʥʠʧʫʣʷʮʠʷ) [3, 

ʩ.1]; 

4. ʇʦʜʢʣʶʯʝʥʠʝ ʤʦʜʫʣʝʡ ʟʜʘʥʠʡ ʢ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʥʦʜʘʤ. 

ʊʨʝʙʦʚʘʥʠʝ ʢ ʇʂ: 

ǒ ʎʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ Intel Pentium G440(2 ʷʜʨʘ, 3.3 ɻʛʮ); 

ǒ ʆʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ʥʝ ʤʝʥʝʝ 4 ɻʙ; 

ǒ ɺʠʜʝʦʢʘʨʪʘ: 1GB RAM, OpenGL 3.3 



83 

 

ǒ ʄʝʩʪʦ ʥʘ ʜʠʩʢʝ: 500 MB 

ʇʨʦʛʨʘʤʤʥʳʝ ʪʨʝʙʦʚʘʥʠʷ: 

ǒ ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ: Windows10; 

ǒ Blender 2.92 

ɼʘʣʝʝ ʦʧʠʰʝʤ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʀʩʧʦʣʴʟʫʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʥʦʜʦʚ ʚ ʇʆ Blender, ʨʘʟʨʘʙʦʪʘʥ ʘʜʜʦʥ ʧʨʦʮʝ-

ʜʫʨʥʦʡ ʛʝʥʝʨʘʮʠʠ ʟʜʘʥʠʡ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʘʜʜʦʥ ʧʦʟʚʦʣʷʝʪ: 

1. ɼʦʙʘʚʠʪʴ ʚ ʘʜʜʦʥ  ʤʦʜʫʣʠ ʟʜʘʥʠʡ; 

2. ɺʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ  ʧʨʦʮʝʜʫʨʥʦʡ ʛʝʥʝʨʘʮʠʠ 

ʟʜʘʥʠʷ. 

ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʨʘʙʦʪʳ ʘʜʜʦʥʘ ʙʳʣʠ ʩʦʟʜʘʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʤʦʜʫʣʠ ʟʜʘ-

ʥʠʡ: 

1. ʄʦʜʫʣʠ ʟʜʘʥʠʡ ʜʣʷ ʧʝʨʚʦʛʦ ʵʪʘʞʘ; 

2. ʄʦʜʫʣʠ ʟʜʘʥʠʡ ʜʣʷ ʧʨʦʤʝʞʫʪʢʘ ʦʪ ʧʝʨʚʦʛʦ ʵʪʘʞʘ ʜʦ ʢʨʳʰʠ; 

3. ʄʦʜʫʣʠ ʧʦʜʲʝʟʜʘ ʠ ʦʢʦʥ ʥʘʜ ʥʠʤ; 

4. ʄʦʜʫʣʠ ʟʜʘʥʠʡ ʜʣʷ ʢʨʳʰʠ; 

5. ʄʦʜʫʣʠ ʢʦʣʣʝʢʮʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ(ʜʣʷ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʦʜʝ-

ʣʠ ʟʜʘʥʠʷ). 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʜʫʣʠ ʟʜʘʥʠʡ ʜʣʷ ʧʝʨʚʦʛʦ ʵʪʘʞʘ. 

 

 
ʈʠʩ. 1. ʄʦʜʫʣʠ ʟʜʘʥʠʡ ʜʣʷ ʧʝʨʚʦʛʦ ʵʪʘʞʘ 

 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʜʫʣʠ ʟʜʘʥʠʡ ʜʣʷ ʧʨʦʤʝʞʫʪʢʘ ʦʪ ʧʝʨʚʦʛʦ 

ʵʪʘʞʘ ʜʦ ʢʨʳʰʠ. 
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ʈʠʩ. 2. ʄʦʜʫʣʠ ʟʜʘʥʠʡ ʜʣʷ ʧʨʦʤʝʞʫʪʢʘ ʦʪ ʧʝʨʚʦʛʦ ʵʪʘʞʘ ʜʦ ʢʨʳʰʠ 

 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʜʫʣʠ ʧʦʜʲʝʟʜʘ ʠ ʦʢʦʥ ʥʘʜ ʥʠʤ. 

 
ʈʠʩ. 3. ʄʦʜʫʣʠ ʧʦʜʲʝʟʜʘ ʠ ʦʢʦʥ ʥʘʜ ʥʠʤ 

 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʜʫʣʠ ʟʜʘʥʠʡ ʜʣʷ ʢʨʳʰʠ. 

 
ʈʠʩ.4. ʄʦʜʫʣʠ ʟʜʘʥʠʡ ʜʣʷ ʢʨʳʰʠ 
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ʅʘ ʨʠʩʫʥʢʘʭ 5,6,7 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʜʫʣʠ ʢʦʣʣʝʢʮʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ. 
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ʊʝʧʝʨʴ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʜʘʥʥʳʝ ʤʦʜʫʣʠ ʚ ʤʝʥʶ ʘʜʜʦʥʘ. ʅʘ ʨʠʩʫʥʢʝ 

8,9,10,11 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʫʥʢʪʳ ʘʜʜʦʥʘ ʚ ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʚʩʪʘʚʠʪʴ ʤʦʜʫ-
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ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʧʘʨʘʤʝʪʨʳ ʟʜʘʥʠʷ ʚ ʤʝʥʶ, ʠʟʦʙʨʘʞʝʥʥʳʝ ʥʘ 
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ʇʨʦʛʨʘʤʤʘ ʧʨʦʚʝʨʝʥʘ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʧʨʠʤʝʨʝ, ʠʣʣʶʩʪʨʠʨʦʚʘʥʥʦʤ ʥʘ 

ʨʠʩʫʥʢʘʭ 1-17, ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʰʣʦ ʫʩʧʝʰʥʦ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʠ ʧʦʤʦʱʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʥʦʜʦʚ ʚ ʇʆ Blender ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʘʜʜʦʥ 

ʧʨʦʮʝʜʫʨʥʦʡ ʛʝʥʝʨʘʮʠʠ ʟʜʘʥʠʡ. ɼʘʥʥʳʡ ʘʜʜʦʥ ʧʦʟʚʦʣʷʝʪ ʧʨʦʮʝʜʫʨʥʦ ʛʝʥʝ-

ʨʠʨʦʚʘʪʴ ʟʜʘʥʠʷ, ʘ ʪ.ʝ ʯʝʨʝʟ ʧʘʨʘʤʝʪʨʳ ʠʟʤʝʥʷʪʴ ʩʚʦʡʩʪʚʘ ʟʜʘʥʠʡ, ʠʭ ʚʳʩʦʪʫ, 

ʰʠʨʠʥʫ, ʚʠʜʳ ʦʢʦʥ, ʢʨʳʰʠ ʠ ʪ.ʜ. 

ʇʦʣʴʟʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʮʝʜʫʨʥʘʷ ʛʝʥʝʨʘʮʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦ-

ʢʨʘʱʘʝʪ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʠ ʟʜʘʥʠʡ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʠʭ ʚʘʨʠʘʪʠʚʥʦʩʪʴ. 

ʇʣʘʥʠʨʫʝʪʩʷ ʨʘʩʰʠʨʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʘʜʜʦʥʘ, ʥʘʧʨʠʤʝʨ, ʟʘʜʘʚʘʪʴ ʬʦʨʤʫ 

ʟʜʘʥʠʡ ʧʨʠ ʧʦʤʦʱʠ ʢʨʠʚʳʭ (ʙʝʟʴʝ), ʩʦʟʜʘʪʴ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʦʛʦ ʘʜʜʦʥʘ ʫʙʝʨ- 

ʘʜʜʦʥ, ʢʦʪʦʨʳʡ ʙʳ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ ʛʝʥʝʨʘʮʠʶ ʛʦʨʦʜʦʚ. 
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This article discusses the development of an addon for the Blender software, which pro-

vides the ability to procedurally generate buildings. The addon was created in Blender using 

geometry nodes. 
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ʋɼʂ 004.4  

ʈɸɿʈɸɹʆʊʂɸ ʕʃɽʂʊʈʆʅʅʆɻʆ ʋʏɽɹʅʆɻʆ ʂʋʈʉɸ  

ʇʆ ʐʂʆʃʔʅʆʁ ɼʀʉʎʀʇʃʀʅɽ çɻɽʆʄɽʊʈʀʗè 

 

ʀ.ɸ. ʉʠʜʦʨʦʚ, ʀ.ʖ. ʂʥʳʰʦʚ, ɺ.ʉ. ʑʝʪʥʝʚ
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮʝʥʪ ɸ.ʉ. ʐʝʚʯʝʥʢʦ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

ɸʥʥʦʪʘʮʠʷ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ çɻʝʦʤʝʪʨʠʷè  ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ. ʆʧʠʩʘʥʳ 

ʦʙʲʝʢʪ, ʧʨʝʜʤʝʪ, ʮʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʦ-
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ʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʦʙʫʯʝʥʠʶ 

ʧʨʝʜʤʝʪʫ çɻʝʦʤʝʪʨʠʷè, ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʫʩʧʝʚʘʝʤʦʩʪʠ ʠ ʠʥʪʝʨʝʩ ʢ ʧʨʝʜʤʝʪʫ ʫ ʫʯʘʱʠʭ-

ʩʷ, ʦʙʣʝʛʯʠʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʜʣʷ ʫʯʠʪʝʣʝʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʫʨʩ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, Python, 

Blender, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʧʣʘʥʠʤʝʪʨʠʷ, ʩʪʝʨʝʦʤʝʪʨʠʷ, ʛʝʦʤʝʪʨʠʷ. 

 

ʂʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʝʛʦʜʥʷ ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʚʥʝʜʨʷ-

ʶʪʩʷ ʩʝʛʦʜʥʷ ʚʦ ʤʥʦʛʠʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʙʨʘʟʦʚʘʥʠʝ ʠ ʦʙʫʯʘʶʱʠʝ ʢʫʨ-

ʩʳ ʥʝ ʷʚʣʷʶʪʩʷ  ʠʩʢʣʶʯʝʥʠʝʤ. ʈʘʟʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʢʫʨʩʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʦʜʜʝʨʞʢʫ ʫʯʠʪʝʣʝʡ ʠ ʰʢʦʣʴʥʠʢʦʚ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ.ʅʘʣʠʯʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʛʦ ʢʫʨʩʘ ʙʫʜʝʪ ʦʯʝʥʴ ʧʦʣʝʟʥʳʤ  ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʘʢʦʡ ʩʣʦʞʥʦʡ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʰʢʦʣʴʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʢʘʢ ʤʘʪʝʤʘʪʠʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ ï ʛʝʦʤʝʪʨʠʠ 

[4]. 

ʅʠ ʜʣʷ ʢʦʛʦ ʥʝ ʩʝʢʨʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠ-

ʢʠ ʚ ʰʢʦʣʝ ʩʚʷʟʘʥʳ ʩ ʛʝʦʤʝʪʨʠʝʡ. ʉʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ  

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʰʢʦʣʝ ʥʘʭʦʜʠʪʴʩʷ ʥʝ ʥʘ ʜʦʣʞʥʦʤ ʫʨʦʚʥʝ. ɼʘʞʝ ʫ ʩʧʦʩʦʙʥʳʭ ʠ 

ʧʨʠʣʝʞʥʳʭ  ʫʯʝʥʠʢʦʚ ʧʨʠ ʨʝʰʝʥʠʝ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʟʘʜʘʯ ʧʦ ʛʝʦʤʝʪʨʠʠ ʩʚʦ-

ʜʠʪʩʷ ʢ ʧʦʜʙʦʨʫ  ʬʦʨʤʫʣ ʠʟ ʫʯʝʙʥʠʢʘ, ʚ ʥʘʜʝʞʜʝ, ʯʪʦ ʢʘʢʘʷ-ʥʠʙʫʜʴ ʠʟ ʥʠʭ 

ʧʦʜʦʡʜʸʪ. ɿʘʜʘʯʠ ʠʟ ʨʘʟʜʝʣʘ çʇʣʘʥʠʤʝʪʨʠʷè ʰʢʦʣʴʥʠʢʠ ʨʝʰʘʶʪ ʩ ʥʘʠʤʝʥʴ-

ʰʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʥʦ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʪʝʣ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ, ʢʦʪʦʨʳʝ ʠʟʫʯʘʶʪʩʷ ʚ ʨʘʟʜʝʣʝ ʛʝʦʤʝʪʨʠʠ çʉʪʝʨʝʦʤʝʪʨʠʷè, ʥʝʦʙʭʦ-

ʜʠʤʦ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʤʳʰʣʝʥʠʝ. ʊʨʸʭʤʝʨʥʳʝ ʦʙʲʝʢʪʳ ʚ 

ʠʭ ʜʚʫʤʝʨʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ, ʥʘʧʨʠʤʝʨ, ʥʘ ʩʪʨʘʥʠʮʘʭ ʫʯʝʙʥʠʢʘ, ʥʘʠʙʦʣʝʝ 

ʩʣʦʞʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʩʚʦʡʩʪʚʘ, ʧʨʠʟʥʘʢʠ, ʧʨʠʤʝʥʷʪʴ ʢ 

ʥʠʤ ʪʝʦʨʝʤʳ ʠ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʫʣʳ [1]. 
ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠ-

ʷʭ ʥʝʪ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ, ʢʦʪʦʨʳʡ ʫʧʨʦʱʘʣ ʙʳ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ 

ʰʢʦʣʴʥʠʢʦʚ ʛʝʦʤʝʪʨʠʠ ʠ ʧʦʚʳʩʠʣ ʠʭ ʫʩʧʝʚʘʝʤʦʩʪʴ. ɺʝʩʴ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ ʦʩʥʦʚʘʥ ʥʘ ʪʦʤ, ʯʪʦʙʳ  ʜʦʥʝʩʪʠ ʜʦ ʫʯʘʱʝʛʦʩʷ ʤʘʪʝʨʠʘʣ, ʠʩʧʦʣʴʟʫʶ 

ʢʥʠʞʥʳʡ ʫʯʝʙʥʠʢ ʠʣʠ ʢʣʘʩʩʥʫʶ ʜʦʩʢʫ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʚʳʙʨʘʥʥʦʡ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʚʳʰʝ-

ʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʠ ʫʩʧʝʚʘʝʤʦʩʪʠ  ʰʢʦʣʴʥʠʢʦʚ ʧʦ ʧʨʝʜʤʝʪʫ 

çɻʝʦʤʝʪʨʠʷè, ʧʦʩʨʝʜʩʪʚʦʤ ʚʠʟʫʘʣʠʟʘʮʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ ʠ ʜʝʡʩʪʚʠʡ 

ʥʘʜ ʥʠʤʠ, ʘ ʠʤʝʥʥʦ ʥʘʛʣʷʜʥʘʷ ʜʝʤʦʥʩʪʨʘʮʠʷ ʠʭ ʵʣʝʤʝʥʪʦʚ, ʩʚʦʡʩʪʚ, ʧʨʠʟʥʘ-

ʢʦʚ, ʧʦʜʢʨʝʧʣʝʥʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʩʚʝʜʝʥʠʷʤʠ [2]. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʰʢʦʣʴʥʳʡ ʧʨʝʜʤʝʪ çɻʝʦʤʝʪʨʠʷè. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʫʧʨʦʱʝʥʠʷ ʧʦʥʠʤʘʥʠʷ 

ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʛʝʦʤʝʪʨʠʠ ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʫʨʩʘ, ʚʤʝʩʪʦ ʦʙʳʯʥʳʭ ʫʯʝʙʥʠʢʦʚ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ 

ʧʦ ʰʢʦʣʴʥʦʡ ʜʠʩʮʠʧʣʠʥʝ çɻʝʦʤʝʪʨʠʷè. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘ-

ʜʘʯʠ: 



90 

 

ï ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʩʣʦʞʥʦ-

ʩʪʝʡ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çɻʝʦʤʝʪʨʠʷè; 

ï ʨʘʩʩʤʦʪʨʝʪʴ ʚʘʨʠʘʥʪʳ ʚʥʝʜʨʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦ-

ʜʫʢʪʦʚ; 

ï ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʢʫʨʩʘ; 

ï ʨʘʟʨʘʙʦʪʘʪʴ ʵʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ ʧʦ ʰʢʦʣʴʥʦʡ ʜʠʩʮʠʧʣʠʥʝ 

çɻʝʦʤʝʪʨʠʷè [3]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦ-

ʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʰʢʦʣʘʭ 

ʠ ʠʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ.  

ʂʦʤʧʴʶʪʝʨʥʘʷ ʩʨʝʜʘ çɾʠʚʘʷ ʛʝʦʤʝʪʨʠʷè ï ʵʪʦ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʡ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʯʝʨʪʝʞʝʡ ʠ ʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʏʝʨʪʝʞ, ʧʦʩʪʨʦʝʥʥʳʡ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ, ʤʦʞʥʦ ʪʠʨʘʞʠ-

ʨʦʚʘʪʴ, ʜʝʬʦʨʤʠʨʦʚʘʪʴ, ʧʝʨʝʤʝʱʘʪʴ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ. ʅʝʦʙʭʦʜʠʤʳʝ ʵʣʝ-

ʤʝʥʪʳ ʯʝʨʪʝʞʘ ʣʝʛʢʦ ʠʟʤʝʨʷʶʪʩʷ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʘ ʨʝʟʫʣʴʪʘʪʳ 

ʵʪʠʭ ʠʟʤʝʨʝʥʠʡ ʜʦʧʫʩʢʘʶʪ ʜʘʣʴʥʝʡʰʫʶ ʦʙʨʘʙʦʪʢʫ. ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʥʝʦʜʥʦ-

ʢʨʘʪʥʳʡ ʦʙʤʝʥ ʨʠʩʫʥʢʘʤʠ ʩ ʫʯʠʪʝʣʝʤ, ʭʨʘʥʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʚʘʨʠʘʥʪʦʚ ʦʜʥʦʛʦ 

ʠ ʪʦʛʦ ʞʝ ʨʠʩʫʥʢʘ ʠ ʪ. ʜ. ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ 

ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʵʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ. ʉʨʝʜʠ ʥʝʜʦʩʪʘʪʢʦʚ ʤʦʞʥʦ ʚʳʜʝ-

ʣʠʪʴ ʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʪʘ, ʢʦʪʦʨʘʷ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 8000 ʜʦ 10000 ʨʫʙ. ʜʣʷ ʦʜ-

ʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 
çGeoGebraè ï ʙʝʩʧʣʘʪʥʘʷ ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʘ. 

ʆʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ 

ʦʙʲʝʢʪʘʤʠ, ʘʣʛʝʙʨʘʠʯʝʩʢʠʤʠ ʚʳʨʘʞʝʥʠʷʤʠ, ʛʨʘʬʘʤʠ, ʘʨʠʬʤʝʪʠʢʦʡ ʠ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ. ɺ ʜʘʥʥʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʧʨʦʜʫʢʪʝ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʙʦʪʘʪʴ ʚ 2D ʠ 3D ʧʨʦʩʪʨʘʥʩʪʚʘʭ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ ʜʣʷ ʨʘʙʦʪʳ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʚʫʤʝʨʥʫʶ ʠʣʠ ʪʨʸʭʤʝʨʥʫʶ ʬʠʛʫʨʫ ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ. 

ɼʦʩʪʦʠʥʩʪʚʘ: 

ï ʢʦʤʬʦʨʪʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʧʝʨʝʚʝʜʝʥʥʳʡ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ; 

ï ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʙʝʩʧʣʘʪʥʳʡ; 

ï ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʫʥʢʮʠʡ ʧʦ ʨʘʙʦʪʝ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʚʳʨʘʞʝ-

ʥʠʷʤʠ; 

ï ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʛʨʘʬʠʢʦʡ; 

ï ʥʘʣʠʯʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ; 

ï ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ. ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʤʠ ʠʟʚʝʩʪ-

ʥʳʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ï Windows, OS X, Linux.  

ʅʝʜʦʩʪʘʪʢʠ: 

ï ʧʨʦʛʨʘʤʤʘ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ, ʧʦʵʪʦʤʫ ʠʥʦʛʜʘ ʤʦʛʫʪ ʧʦʷʚʣʷʪʴʩʷ 

ʙʘʛʠ; 

ï ʤʥʦʛʠʝ ʧʨʦʝʢʪʳ, ʚʳʢʣʘʜʳʚʘʝʤʳʝ ʚ ʢʦʤʴʶʥʠʪʠ, ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. 
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ʇʨʦʠʟʚʝʜʷ ʘʥʘʣʠʟ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ 

ʥʠʭ ʦʯʝʥʴ ʫʜʦʙʥʦ ʠ ʧʨʘʢʪʠʯʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʥʠʤʠ, ʥʦ ʦʥʠ ʥʝ ʧʦʜʢʨʝʧʣʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʯʘʩʪʴʶ, 

ʯʪʦ ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʚʣʘʜʝʪʴ ʤʘʪʝʨʠʘʣʦʤ. ʇʦʵʪʦʤʫ ʙʳʣʦ 

ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʨʘʟʨʘʙʦʪʢʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʢʫʨʩʘ ʧʦ ʛʝʦʤʝʪʨʠʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ ʰʢʦʣʳ [7]. 

ʎʝʣʴʶ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʫʨʩʘ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ ʧʦ ʧʨʝʜʤʝʪʫ çɻʝʦʤʝʪʨʠʷè. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʵʣʝʢʪʨʦʥʥʳʡ ʢʫʨʩ ʧʦʟʚʦʣʠʪ: 

ï ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʫʯʠʪʝʣʝʡ, ʟʘ ʩʯʝʪ ʫʧʨʦʱʝʥʠʝ ʧʨʦ-

ʮʝʩʩʘ ʦʩʚʦʝʥʠʷ ʰʢʦʣʴʥʠʢʘʤʠ ʧʨʦʛʨʘʤʤʳ, ʧʫʪʝʤ ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

ï ʫʣʫʯʰʠʪʴ ʫʩʧʝʚʘʝʤʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ;  

ï ʧʦʚʳʩʠʪʴ ʠʥʪʝʨʝʩ ʰʢʦʣʴʥʠʢʦʚ ʢ ʜʘʥʥʦʤʫ ʧʨʝʜʤʝʪʫ; 

ï ʠʟʫʯʘʪʴ ʤʘʪʝʨʠʘʣ ʜʠʩʪʘʥʮʠʦʥʥʦ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʤʦʞʥʦʩʪʠ 
ʧʦʩʝʱʝʥʠʷ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ; 

ï ʧʨʦʭʦʜʠʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ ʧʦ ʠʟʫʯʝʥʥʦʤʫ ʨʘʟʜʝʣʫ. 

ʕʣʝʢʪʨʦʥʥʳʡ ʢʫʨʩ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ: 

ï ʠʟʫʯʝʥʠʷ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʧʨʝʜʤʝʪʫ çɻʝʦʤʝʪʨʠʷè ʫʜʦʙʥʳʤ ʠ 
ʥʘʛʣʷʜʥʳʤ ʦʙʨʘʟʦʤ; 

ï ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʫʯʘʶʱʝʛʦʩʷ ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʠ-

ʤʠ ʦʙʲʝʢʪʘʤʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʘʪʝʨʠʘʣʘ, ʠʩʧʦʣʴʟʫʷ ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ; 

ï ʫʜʦʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʩʚʦʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʫʪʝʤ ʥʘʣʠʯʠʷ ʛʦʣʦʩʦʚʦʛʦ 
ʧʦʤʦʱʥʠʢʘ; 

ï ʧʨʦʭʦʞʜʝʥʠʷ ʪʝʩʪʦʚ ʧʦʩʣʝ ʠʟʫʯʝʥʥʦʡ ʪʝʤʳ. 

ɼʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʫʨʩʘ ʨʝʢʦʤʝʥ-

ʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʢʦʤʧʴʶʪʝʨʳ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʮʝʥ-

ʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ Intel Pentium G4400 (2 ʷʜʨʘ, 3,3 ɻʛʮ); ʦʧʝʨʘʪʠʚʥʘʷ ʧʘ-

ʤʷʪʴ ʥʝ ʤʝʥʝʝ 2 ɻʙ; ʞʝʩʪʢʠʡ ʜʠʩʢ 60 ɻʙ SATA II / SATA III; ʚʠʜʝʦʘʜʘʧʪʝʨ 

ʚʩʪʨʦʝʥʥʳʡ; ʙʣʦʢ ʧʠʪʘʥʠʷ 350-400 ɺʪ; ʢʣʘʚʠʘʪʫʨʘ; ʤʳʰʴ; ʤʠʢʨʦʬʦʥ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʨʘʙʦʪʳ ʨʘʟʨʘʙʘʪʳ-

ʚʘʝʤʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʫʨʩʘ, ʙʳʣʘ ʚʳʙʨʘʥʘ Microsoft Windows 10, ʢʘʢ ʥʘʠʙʦ-

ʣʝʝ ʩʪʘʙʠʣʴʥʘʷ ʠ ʥʘʜʝʞʥʘʷ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʜʘʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʫʨʩʘ ʧʦʪʨʝʙʦʚʘʣʠʩʴ 2D/3D ʦʙʲʝʢ-

ʪʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ 

Blender. ɺʳʙʦʨ ʜʘʥʥʦʛʦ ʇʆ ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ ʝʛʦ ʬʫʥʢʮʠʠ ʨʘʩʧʨʦʩʪʨʘʥʷ-

ʶʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʙʝʩʧʣʘʪʥʦ, ʘ ʪʘʢʞʝ ʬʦʨʤʘʪ (obj) ʚʳʭʦʜʥʦʛʦ ʬʘʡʣʘ 3D-

ʦʙʲʝʢʪʘ ʧʦʜʭʦʜʠʪ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʜʘʥʥʦʛʦ ʢʫʨʩʘ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

Python [8]. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʙʳʣʘ ʚʳʙʨʘʥʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ 

PyCharm ʜʣʷ Python, ʦʙʣʘʜʘʶʱʘʷ ʠʩʯʝʨʧʳʚʘʶʱʠʤ ʥʘʙʦʨʦʤ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ Python. 



92 

 

PyCharm ʠʤʝʝʪ ʫʜʦʙʥʳʡ ʨʝʜʘʢʪʦʨ ʢʦʜʘ ʩʦ ʚʩʝʤʠ ʧʦʣʝʟʥʳʤʠ ʬʫʥʢʮʠʷʤʠ: 

ʧʦʜʩʚʝʪʢʦʡ ʩʠʥʪʘʢʩʠʩʘ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝʤ, ʜʦʧʦʣʥʝʥʠʝʤ ʠ 

ʦʪʩʪʫʧʘʤʠ. PyCharm ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʨʷʪʴ ʚʝʨʩʠʠ ʠʥʪʝʨʧʨʝʪʘʪʦʨʘ ʷʟʳʢʘ ʥʘ 

ʩʦʚʤʝʩʪʠʤʦʩʪʴ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʰʘʙʣʦʥʳ ʢʦʜʘ [5]. 

PyCharm ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʧʨʦʠʟʚʦʜʠʪʴ ʨʝʬʘʢʪʦʨʠʥʛ ʢʦʜʘ, ʘ ʪʘʢʞʝ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʫʜʦʙʥʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʦʪʣʘʜʯʠʢ. ʋʪʠʣʠʪʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʩʝ ʩʚʝ-

ʞʠʝ ʚʝʨʩʠʠ Django, ʘ ʪʘʢʞʝ IronPython, Jython, Cython, PyPy wxPython, PyQt, 

PyGTK ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʠʥʩʪʨʫʤʝʥʪʳ. ɺ PyCharm ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʠʥʪʝʛ-

ʨʠʨʦʚʘʥʥʦʝ Unit ʪʝʩʪʠʨʦʚʘʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʢʦʥʩʦʣʠ ʜʣʷ 

Python, Django, SSH, ʦʪʣʘʜʯʠʢʘ ʠ ʙʘʟ ʜʘʥʥʳʭ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʜʘʥʥʦʛʦ ʢʫʨʩʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python:  

ï PyQt ï ʵʪʦ ʙʠʙʣʠʦʪʝʢʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ ʩ ʛʨʘʬʠʯʝʩʢʠʤ ʠʥ-

ʪʝʨʬʝʡʩʦʤ ʩ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ʠʥʩʪʨʫʤʝʥʪʦʚ Qt;  
ï OpenGL ï ʦʪʢʨʳʪʘʷ ʛʨʘʬʠʯʝʩʢʘʷ ʙʠʙʣʠʦʪʝʢʘ OpenGL, ʷʚʣʷʶʱʘʷʩʷ 

ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʜʚʫʤʝʨʥʦʡ ʠ ʪʨʝʭʤʝʨʥʦʡ ʛʨʘʬʠʢʠ; 
ï  ʙʠʙʣʠʦʪʝʢʘ SyS ï ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ ʥʝʢʦʪʦʨʳʤ ʧʝʨʝʤʝʥʥʳʤ ʠ 

ʬʫʥʢʮʠʷʤ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʤ ʩ ʠʥʪʝʨʧʨʝʪʘʪʦʨʦʤ Python [6]. 
ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʣʘʚʥʘʷ ʬʦʨʤʘ ʧʨʦʛʨʘʤʤʳ. ʄʝʥʶ ʧʨʦʛʨʘʤʤʳ 

ʩʦʩʪʦʠʪ ʠʟ 6 ʧʫʥʢʪʦʚ:  

ï çʊʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣè; 

ï ç2Dè; 

ï ç3Dè; 

ï ʊʝʩʪʳ 

ï çʉʧʨʘʚʢʘè; 

ï çɺʳʭʦʜè. 

ʇʫʥʢʪ ʤʝʥʶ çʊʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣè ʩʦʜʝʨʞʠʪ ʩʧʨʘʚʦʯʥʫʶ ʠʥʬʦʨ-

ʤʘʮʠʶ ʧʦ ʨʘʟʜʝʣʘʤ ʛʝʦʤʝʪʨʠʠ: çʇʣʘʥʠʤʝʪʨʠʷè ʠ çʉʪʝʨʝʦʤʝʪʨʠʷè. 

ʇʫʥʢʪʳ ʤʝʥʶ ç2Dè ʠ ç3Dè ʩʦʜʝʨʞʘʪ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʧʦ ʧʣʘʥʠʤʝʪʨʠʠ ʠ ʩʪʝʨʝʦʤʝʪʨʠʠ, ʩ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʦʙʲʝʢ-

ʪʘʤʠ, ʩ ʢʦʪʦʨʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ. 

ʇʫʥʢʪ ʤʝʥʶ çʊʝʩʪʳè ʩʦʜʝʨʞʠʪ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʦ ʧʨʦʡʜʝʥʥʳʤ ʪʝʤʘʤ. 

ʇʫʥʢʪ ʤʝʥʶ çʉʧʨʘʚʢʘè ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʛʨʘʤʤʝ ʠ ʧʦʤʦʱʴ 

ʧʦʣʴʟʦʚʘʪʝʣʶ. 

ʇʫʥʢʪ ʤʝʥʶ çɺʳʭʦʜè ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʡʪʠ ʠʟ ʧʨʦʛʨʘʤʤʳ. 
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ʈʠʩ. 1. ɻʣʘʚʥʘʷ ʬʦʨʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ 

 

ɺʥʝʜʨʝʥʠʝ ʪʘʢʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʫʨʩʘ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʧʦʟʚʦʣʠʪ 

ʫʣʫʯʰʠʪʴ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ, ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʧʨʝ-

ʧʦʜʘʚʘʥʠʷ ʫʯʠʪʝʣʷʤʠ ʤʘʪʝʨʠʘʣʘ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʨʘʟʚʠʪʴ ʫ ʰʢʦʣʴʥʠ-

ʢʦʚ ʥʘʚʳʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʚʦʦʙʨʘʞʝʥʠʷ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʛʦʜʠʪʩʷ 

ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʨʫʛʠʭ ʜʠʩʮʠʧʣʠʥ, ʚ ʢʦʪʦʨʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʬʠʛʫʨʠʨʫʶʪ 

ʪʨʝʭʤʝʨʥʳʝ ʦʙʲʝʢʪʳ, ʪʘʢʠʭ ʢʘʢ: ʬʠʟʠʢʘ, ʭʠʤʠʷ, ʘʩʪʨʦʥʦʤʠʷ ʠ ʜʨʫʛʠʝ. 
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This article discusses the design and development of an electronic training course çGeo-

metryè for high school students. The object, subject, purpose and objectives of the study are de-

scribed. The characteristic of similar software products is given. The developed training course 

will reduce the time for learning the subject çGeometryè, increase the level of academic perfor-

mance and interest in the subject among students, facilitate the learning process for teachers.  

Keywords: electronic educational course, modeling, Python, Blender, geometric objects, 

planimetry, stereometry, geometry. 
 

ʋɼʂ 004 

 

ʈɸɿʈɸɹʆʊʂɸ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ çʋʏɽʊ  

ɺʆʉʇʀʊɸʅʅʀʂʆɺ ɼɽʊʉʂʆɻʆ ʉɸɼɸè  

 

ɺ.ɻ. ʉʪʘʨʮʝʚ
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮʝʥʪ ɸ.ʉ. ʐʝʚʯʝʥʢʦ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ çʋʯʝʪ 

ʚʦʩʧʠʪʘʥʥʠʢʦʚ ʜʝʪʩʢʦʛʦ ʩʘʜʘè. ʆʧʠʩʘʥʳ ʦʙʲʝʢʪ, ʧʨʝʜʤʝʪ, ʮʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʨʠʚʝʜʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʦʪʦʚʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩʦʢʨʘʪʠʪ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʠ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ, ʧʦʚʳʩʠʪ ʩʪʝʧʝʥʴ ʜʦʩ-

ʪʦʚʝʨʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʢʣʶʯʠʪ ʧʦʷʚʣʝʥʠʝ ʦʰʠʙʦʢ, ʧʦʟʚʦʣʠʪ ʙʳʩʪ-

ʨʦ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʦʪʯʝʪʳ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʟʨʘʙʦʪʢʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʙʘʟʘ ʜʘʥʥʳʭ, ʫʯʝʪ ʚʦʩʧʠ-

ʪʘʥʥʠʢʦʚ ʜʝʪʩʢʦʛʦ ʩʘʜʘ, ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʩʨʝʜʘ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ MicrosoftVisualStudio, ʉ#. 

 

ɺʦʧʨʦʩ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʙʳʣ, ʠ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞ-

ʥʝʡʰʠʭ ʚ ʦʙʣʘʩʪʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ. ʀʤʝʥʥʦ ʚ ʶʥʦʤ ʚʦʟʨʘʩʪʝ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʩʥʦʚʥʳʝ ʥʘʢʣʦʥʥʦʩʪʠ ʜʝʪʝʡ, ʠʭ ʫʚʣʝʯʝʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ. 

ɺ ʜʝʪʩʢʠʭ ʩʘʜʘʭ ʥʝʦʙʭʦʜʠʤʘ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʙʳ ʧʦʟʚʦʣʷʣʘ ʭʨʘʥʠʪʴ 

ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʚʦʩʧʠʪʘʥʥʠʢʘʭ, ʜʘʥʥʳʝ ʦ ʧʨʠʚʠʚʢʘʭ ʠ ʟʘʙʦʣʝʚʘʥʠʷʭ, 

ʜʦʢʫʤʝʥʪʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʧʨʠʝʤʘ ʨʝʙʝʥʢʘ ʚ ʜʝʪʩʢʠʡ ʩʘʜ, ʚʝʩʪʠ ʫʯʝʪ 

ʧʦʩʝʱʘʝʤʦʩʪʠ ʨʝʙʝʥʢʘ, ʬʦʨʤʠʨʦʚʘʪʴ ʦʪʯʝʪʳ ʦ ʧʦʩʝʱʘʝʤʦʩʪʠ, ʟʘʙʦʣʝʚʘʝʤʦ-

ʩʪʠ, ʨʘʟʚʠʪʠʠ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʘʚʪʦʥʦʤʥʦʤ ʜʦʰʢʦʣʴʥʦʤ ʦʙʱʝʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ ʜʝʪʩʢʠʡ ʩʘʜ çʉʯʘʩʪʣʠʚʦʝ ʜʝʪʩʪʚʦè ʥʝʪ ʪʘʢʦʡ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʙʳ ʧʦʟʚʦʣʠʣʘ ʭʨʘʥʠʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʥ-
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ʬʦʨʤʘʮʠʶ. ɺʩʝ ʜʘʥʥʳʝ ʦ ʚʦʩʧʠʪʘʥʥʠʢʘʭ ʜʝʪʩʢʦʛʦ ʩʘʜʘ ʟʘʧʦʣʥʷʶʪʩʷ ʚʨʫʯʥʫʶ 

ʠ ʚʝʜʫʪʩʷ ʥʘ ʙʫʤʘʞʥʳʭ ʥʦʩʠʪʝʣʷʭ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʚʳʙʨʘʥʥʦʡ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʚʳʰʝ-

ʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ, ʚʦʩʧʠʪʘʪʝʣʷ ʠ ʤʝʜʠʢʘ ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʤʝʥʠ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʚʩʝʡ ʫʯʝʪʥʦʡ 

ʠ ʤʝʜʠʮʠʥʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʄɸɼʆʋ çʉʯʘ-

ʩʪʣʠʚʦʝ ʜʝʪʩʪʚʦè. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʤʫʥʠʮʠʧʘʣʴʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʜʦʰʢʦʣʴ-

ʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʜʝʪʩʢʠʡ ʩʘʜ çʉʯʘʩʪʣʠʚʦʝ ʜʝʪʩʪʚʦè. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʫʯʝʪʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʦʩʧʠ-

ʪʘʥʥʠʢʘʭ ʜʝʪʩʢʦʛʦ ʩʘʜʘ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʫʯʝʪʘ ʚʦʩʧʠʪʘʥʥʠʢʦʚ ʜʣʷ ʜʝʪʩʢʦʛʦ ʩʘʜʘ ʄɸɼʆʋ çʉʯʘʩʪʣʠʚʦʝ ʜʝʪʩʪʚʦè. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘ-

ʜʘʯʠ: 

ï ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʠʩʪʝʤ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 
ʚ ʜʝʪʩʢʠʭ ʩʘʜʘʭ; 

ï ʦʩʫʱʝʩʪʚʠʪʴ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʚʠʜʘʤ ʦʙʝʩʧʝʯʝʥʠʷ; 

ï ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ɹɼ, ʪ.ʝ. ʩʦʟʜʘʪʴ ʠʥʬʦʣʦʛʠʯʝʩʢʫʶ ʠ ʜʘʪʘʣʦʛʠʯʝʩʢʫʶ 
ʤʦʜʝʣʠ ʜʘʥʥʳʭ ɹɼ; 

ï ʨʘʟʨʘʙʦʪʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʫʯʝʪʘ ʚʦʩʧʠʪʘʥʥʠʢʦʚ ʜʣʷ ʜʝʪ-

ʩʢʦʛʦ ʩʘʜʘ ʄɸɼʆʋ çʉʯʘʩʪʣʠʚʦʝ ʜʝʪʩʪʚʦè. 

ʇʝʨʝʜ ʨʘʟʨʘʙʦʪʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʦʪ-

ʨʝʪʴ ʚʘʨʠʘʥʪʳ ʚʥʝʜʨʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʠʣʠ ʙʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʝʪʩʢʦʛʦ ʩʘʜʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦ-

ʜʫʢʪʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʫʧʨʘʚʣʝʥʠʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴʶ ɼʆʆ.  

ʇʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ç1ʉ ɼʦʰʢʦʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʯʝʪʘ ʚʦʩʧʠʪʘʥʥʠʢʦʚ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʜʣʷ ʚʝʜʝʥʠʷ 

ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʯʝʪʘ ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥ-

ʥʦʩʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ [1]. 

ʎʝʥʘ ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʦʪ 18000 ʨʫʙ. ʟʘ ʦʜʥʦ ʢʣʠʝʥʪʩʢʦʝ ʤʝʩʪʦ, ʯʪʦ ʜʝ-

ʣʘʝʪ ʜʘʥʥʳʡ ʧʨʦʜʫʢʪ ʥʝ ʪʘʢʠʤ ʜʦʩʪʫʧʥʳʤ. 

ʇʨʦʛʨʘʤʤʘ çɼʝʪʩʢʠʡ ʩʘʜ: ɿʜʦʨʦʚʴʝ ʠ ʈʘʟʚʠʪʠʝè ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʘʥʘ-

ʣʠʟʘ ʨʘʟʚʠʪʠʷ, ʫʯʝʪʘ ʧʦʩʝʱʘʝʤʦʩʪʠ, ʫʯʝʪʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʜʝʪʝʡ ʚ ʜʦʰʢʦʣʴ-

ʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ [2]. 

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪ-

ʩʪʚʠʝ ʢʦʥʪʨʦʣʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʘʢʝʪʦʚ 

ʜʦʢʫʤʝʥʪʦʚ ʧʨʠ ʧʨʠʝʤʝ ʨʝʙʝʥʢʘ ʚ ʜʝʪʩʢʠʡ ʩʘʜ, ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʦʪʯʝʪʳ, ʘ 

ʵʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ɼʆʋ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʧʨʦʜʫʢʪ ʧʦʜʦʡʜʝʪ ʜʣʷ ʣʶʙʳʭ ʧʨʦ-

ʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ, ʘ ʪʘʢʞʝ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʙʠʥʘʮʠʠ ʧʨʦʛʨʘʤʤ ʚ 
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ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʧʦʯʪʝʥʠʡ ʤʝʪʦʜʠʩʪʘ, ʚʦʩʧʠʪʘʪʝʣʷ ʠ ʜʨʫʛʠʭ ʩʦʪʨʫʜʥʠʢʦʚ 

ɼʆʋ. 

çʉʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷè, ʨʘʟ-

ʨʘʙʦʪʘʥʥʳʝ ʢʦʤʧʘʥʠʝʡ ʆʆʆ çɹʠʟʥʝʩ-ʇʨʝʤʠʫʤè, ʷʚʣʷʶʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤ 

ʨʝʰʝʥʠʝʤ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʰʢʦʣʘʤʠ ʠ ʜʝʪʩʢʠʤʠ ʩʘʜʘʤʠ [3]. 

ʂ ʜʘʥʥʳʤ ʩʠʩʪʝʤʘʤ ʦʪʥʦʩʷʪʩʷ: 

1. ʄʦʜʫʣʴ çʃʠʯʥʳʡ ʢʘʙʠʥʝʪ ʨʫʢʦʚʦʜʠʪʝʣʷè. ʆʥ ʨʘʟʨʘʙʦʪʘʥ ʚ ʚʠʜʝ ʥʘ-

ʙʦʨʘ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʧʦ ʢʘʞʜʦʤʫ ʚʠʜʫ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʢʘʟʘ-

ʪʝʣʠ ʠʤʝʶʪ ʧʣʘʥʦʚʳʝ ʠ ʬʘʢʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʬʦʨ-

ʤʠʨʫʶʪʩʷ ʠʟ ʩʠʩʪʝʤʳ.  

2. ʄʦʜʫʣʴ çʇʨʠʢʘʟʳ ʧʦ ʜʝʪʷʤ, ʪʘʙʝʣʷè. ɼʘʥʥʳʡ ʤʦʜʫʣʴ ʧʦʤʦʞʝʪ ʚʩʝ-

ʛʜʘ ʠʤʝʪʴ ʘʢʪʫʘʣʴʥʳʡ ʩʧʠʩʦʢ ʜʝʪʝʡ, ʝʜʠʥʳʡ ʜʣʷ ʚʩʝʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʢʦʪʦʨʳʡ 

ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʢʘʟʦʚ ʥʘ ʧʦʩʪʫʧʣʝʥʠʝ, ʧʝʨʝʤʝʱʝʥʠʝ ʠ ʚʳʙʳ-

ʪʠʝ ʜʝʪʝʡ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʠʢʘʟʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʵʢʦʥʦ-

ʤʠʪ ʚʨʝʤʷ ʨʘʙʦʪʥʠʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʜʝʥʠʝʤ ʧʨʠʢʘʟʦʚ ʚʨʫʯʥʫʶ. 

ʄʠʥʠʤʘʣʴʥʘʷ ʮʝʥʘ ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʩʦʩʪʘʚʣʷʝʪ 13350 ʨʫʙʣʝʡ.  

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʨʘʟ-

ʨʘʙʦʪʢʝ ʩʦʙʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʫʯʝʪʘ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʦʩʧʠʪʘʥʥʠʢʘʭ ʜʝʪʩʢʦʛʦ ʩʘʜʘ. 

ʎʝʣʴʶ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦ-

ʮʝʩʩʘ ʫʯʝʪʘ ʨʘʟʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʦʩʧʠʪʘʥʥʠʢʘʭ ʜʝʪʩʢʦʛʦ ʩʘʜʘ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʀʉ ʧʦʟʚʦʣʠʪ: 

- ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʦʪʨʫʜʥʠʢʦʚ, ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ 

ʚʨʝʤʝʥʠ ʥʘ ʦʙʨʘʙʦʪʢʫ ʟʘʷʚʢʠ; 

- ʚʝʩʪʠ ʙʦʣʝʝ ʧʦʣʥʳʡ ʫʯʝʪ ʠʥʬʦʨʤʘʮʠʠ;  

- ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʦʙʨʘʙʦʪʢʫ ʠ ʧʦʣʫʯʝʥʠʝ ʦʧʝʨʘʪʠʚʥʳʭ ʜʘʥʥʳʭ, ʘ 
ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʷ ʧʝʨʚʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ; 

- ʧʦʚʳʩʠʪʴ ʩʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʝʝ 
ʟʘʱʠʱʝʥʥʦʩʪʠ; 

- ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʦʪʯʝʪʳ; 

- ʠʩʢʣʶʯʠʪʴ ʧʦʷʚʣʝʥʠʝ ʦʰʠʙʦʢ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ: 

- ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʦʩʧʠʪʘʥʥʠʢʘʭ ʜʝʪʩʢʦʛʦ 

ʩʘʜʘ ʠ ʠʭ ʨʦʜʠʪʝʣʷʭ; 

- ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʪʨʫʜʥʠʢʘʭ; 

- ʚʝʜʝʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʢʘʨʪʳ ʨʝʙʝʥʢʘ: ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ, ʟʘ-

ʙʦʣʝʚʘʝʤʦʩʪʴ, ʤʝʜʦʩʤʦʪʨ, ʧʨʠʚʠʚʢʠ; 

- ʚʝʜʝʥʠʷ ʞʫʨʥʘʣʘ ʧʦʩʝʱʘʝʤʦʩʪʠ ʜʝʪʝʡ; 

- ʚʝʜʝʥʠʷ ʞʫʨʥʘʣʘ ʧʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʜʝʪʝʡ; 

- ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʪʯʝʪʦʚ. 

ɼʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠ-

ʤʝʥʷʪʴ ʢʦʤʧʴʶʪʝʨʳ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʮʝʥʪʨʘʣʴʥʳʡ ʧʨʦ-

ʮʝʩʩʦʨ Intel Pentium G4400 (2 ʷʜʨʘ, 3,3 ɻʛʮ); ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ʥʝ ʤʝʥʝʝ 2 
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ɻʙ; ʞʝʩʪʢʠʡ ʜʠʩʢ 60 ɻʙ SATA II / SATA III; ʚʠʜʝʦʘʜʘʧʪʝʨ ʚʩʪʨʦʝʥʥʳʡ; ʩʝʪʝ-

ʚʦʡ ʘʜʘʧʪʝʨ Ethernet 100 Base-TX;ʙʣʦʢ ʧʠʪʘʥʠʷ 350-400 ɺʪ; ʢʣʘʚʠʘʪʫʨʘ; 

ʤʳʰʴ; ʧʨʠʥʪʝʨ A4. 

ʅʘ ʚʳʙʦʨ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʣʠʷʶʪ ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ: ʥʝʟʘʚʠ-

ʩʠʤʦʩʪʴ ʦʪ ʘʧʧʘʨʘʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʧʦʜʜʝʨʞʢʘ ʨʘʙʦʪʳ ʩ ʉʋɹɼ, ʥʦʨʤʘʣʴʥʦʝ 

ʩʝʪʝʚʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

ʦʙʰʠʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʪʠʣʠʪ ʠ ʧʦʜʜʝʨʞʢʘ ʩʦʟʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢ-

ʪʦʚ, ʤʘʣʘʷ ʩʪʦʠʤʦʩʪʴ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʳʙʨʘʥʘ Microsoft Windows 10, 

ʪʘʢ ʢʘʢ ʦʥʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʡ ʠ ʥʘʜʸʞʥʦʡ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜ ʨʘʟʨʘʙʦʪʢʠ, ʥʘ-

ʧʨʠʤʝʨ, Microsoft Visual Studio, PyCharm, Visual Basic, Delphi. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʀʉ ʚʳʙʨʘʥʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ Microsoft Visual 

Studio, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠ ʦʙʥʦʚʣʝʥʠʷ ʧʨʠʣʦʞʝʥʠʡ ʥʘ 

Windows, ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, MAC ʠ ʜʨʫʛʠʭ. ʊʘʢʞʝ ʦʥʘ ʠʤʝʝʪ ʙʦʣʴʰʦʡ 

ʩʧʝʢʪʨ ʬʫʥʢʮʠʡ ʧʦʜʜʝʨʞʢʠ Windows ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʝʜʘʢʪʦʨ ʠ ʨʝʬʘʢʪʦ-

ʨʠʥʛ ʢʦʜʘ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʧʣʘʪʬʦʨʤʳ ʫʤʝʥʴʰʠʪ ʚʨʝʤʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʥʦ-

ʚʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʟʘ ʩʯʝʪ ʤʫʣʴʪʠʧʣʘʪʬʦʨʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʢʦʤʧʦ-

ʥʝʥʪʥʦʡ ʦʩʥʦʚʝ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʨʘʟʣʠʯʥʳ-

ʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʠ ʦʙʣʘʯʥʳʤʠ ʩʝʨʚʠʩʘʤʠ. 

Microsoft Visual Studio ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʷʟʳʢʦʚ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ: Visual C#, Visual Basic, Visual C++, Visual F# (ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʡ ʷʟʳʢ). ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʀʉ ʚʳʙʨʘʥ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʷʟʳʢ C# 

[5]. ʆʥ ʧʨʦʩʪʦʡ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʤʦʱʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʩʦʟʜʘʚʘʪʴ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʚʳʙʦʨʘ ʉʋɹɼ [7, 8] ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʪʦʛʦ, 

ʥʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ ʚʥʫʪʨʝʥʥʷʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ, ʧʦʜʜʝʨʞʠʚʘʝʤʘʷ ʩʠʩʪʝ-

ʤʦʡ, ʩʧʦʩʦʙʥʘ ʦʧʠʩʘʪʴ ʢʦʥʮʝʧʪʫʘʣʴʥʫʶ ʩʭʝʤʫ. ɹʦʣʴʰʠʥʩʪʚʦ ʉʋɹɼ ʜʣʷ ʇʂ 

ʨʘʙʦʪʘʶʪ ʩ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ. ʊʘʢʦʚʳ ʩʠʩʪʝʤʳ MySQL, PostgreSQL, 

Oracle BD ʠ ʜʨʫʛʠʝ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʉʋɹɼ ʵʬʬʝʢʪʠʚʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʝʙʦʣʴʰʠʭ ʠʟʦʣʠʨʦ-

ʚʘʥʥʳʭ ʩʠʩʪʝʤ ʩ ʥʝʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʜʘʥʥʳʭ, ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤʠ 

ʦʙʲʝʤʘʤʠ ʜʘʥʥʳʭ ʠ ʥʝʩʣʦʞʥʳʤʠ ʟʘʧʨʦʩʘʤʠ. ɿʘ ʧʨʝʜʝʣʘʤʠ ʪʘʢʦʛʦ ʨʦʜʘ ʦʛʨʘ-

ʥʠʯʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʢʘʟʘʥʥʳʭ ʉʋɹɼ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠ-

ʞʘʝʪʩʷ. ɼʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʚʳʙʨʘʥʘ ʩʦʙʩʪʚʝʥ-

ʥʘʷ ʉʋɹɼ MySQL. 

ʆʩʥʦʚʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ MySQL ʷʚʣʷʶʪʩʷ: 

1. ʆʪʢʨʳʪʳʡ ʠʩʭʦʜʥʳʡ ʢʦʜ. ʈʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʙʝʩʧʣʘʪʥʦ ʜʣʷ ʜʦʤʘʰʥʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ. 

2. ʇʨʦʩʪʦʪʘ. MySQL ʣʝʛʢʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʠʤʝʝʪ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ, 

ʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʣʘʛʠʥʦʚ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʫʧʨʦʱʘʝʪ ʨʘʙʦʪʫ ʩ 

ɹɼ. 
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3. ʌʫʥʢʮʠʦʥʘʣ. ɺʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ ʥʝʦʙʭʦʜʠʤʳʡ ʥʘʙʦʨ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʠʛʦʜʠʪʴʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʣʶʙʦʛʦ ʧʨʦʝʢʪʘ. 

4. ɹʝʟʦʧʘʩʥʦʩʪʴ. ʄʥʦʛʠʝ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʞʝ ʚʩʪʨʦʝʥʳ ʠ ʨʘʙʦʪʘ-

ʶʪ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

5. ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ. ʄʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʨʘʙʦʪʝ, ʢʘʢ ʩ ʤʘʣʳʤ, ʪʘʢ 

ʠ ʩ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʜʘʥʥʳʭ. 

6. ʉʢʦʨʦʩʪʴ. ʗʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʙʳʩʪʨʳʭ ʩʨʝʜʠ ʠʤʝʶʱʠʭʩʷ ʥʘ ʩʦ-

ʚʨʝʤʝʥʥʦʤ ʨʳʥʢʝ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʥʫʞʥʦ ʨʝʘʣʠʟʦ-

ʚʘʪʴ ʩʧʨʘʚʦʯʥʠʢʠ, ʚ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʭʨʘʥʠʪʴʩʷ ʚʩʷ ʩʣʫʞʝʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. 

ʇʨʠ ʨʘʙʦʪʝ ʩʦ ʩʧʨʘʚʦʯʥʠʢʘʤʠ ʤʦʞʥʦ ʙʫʜʝʪ ʜʦʙʘʚʣʷʪʴ, ʠʟʤʝʥʷʪʴ ʠ ʫʜʘʣʷʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʣʶʙʦʛʦ ʦʙʲʝʢʪʘ ʩʧʨʘʚʦʯʥʠʢʘ. 

ʂ ʦʩʥʦʚʥʳʤ ʩʧʨʘʚʦʯʥʠʢʘʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʩʠʩʪʝʤʝ, ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ 

ʩʣʝʜʫʶʱʠʝ ʩʧʨʘʚʦʯʥʠʢʠ: çɻʨʫʧʧʳè, çɼʦʣʞʥʦʩʪʠè, çʉʦʪʨʫʜʥʠʢʠè, çʇʨʠʚʠʚ-

ʢʠè, çɺʘʢʮʠʥʘè, çɼʠʘʛʥʦʟʳè. 

ɺʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʷʚʣʷʶʪʩʷ ʪʘʙʣʠʮʳ: çɺʦʩʧʠʪʘʥʥʠʢʠè, çʈʘʙʦʪʥʠʢʠ 

ʛʨʫʧʧʳè, çɿʘʙʦʣʝʚʘʝʤʦʩʪʴè, çʇʦʩʝʱʘʝʤʦʩʪʴè, çʄʝʜʠʮʠʥʩʢʠʡ ʦʩʤʦʪʨè, 

ɸʜʘʧʪʘʮʠʷè. 

ʈʝʟʫʣʴʪʘʪʦʤ ʠʥʬʦʨʤʘʮʠʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʦ ʫʯʝʪʫ ʠʥʬʦʨ-

ʤʘʮʠʠ ʦ ʚʦʩʧʠʪʘʥʥʠʢʘʭ ʜʝʪʩʢʦʛʦ ʩʘʜʘ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʞʫʨʥʘʣʳ ʠ 

ʦʪʯʝʪʳ: ʞʫʨʥʘʣ ʧʦʩʝʱʘʝʤʦʩʪʠ, ʞʫʨʥʘʣ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʤʝʜʠʮʠʥʩʢʘʷ ʢʘʨʪʘ 

ʨʝʙʝʥʢʘ, ʩʧʠʩʦʢ ʜʝʪʝʡ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʜʘʪʘʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʨʘʟʨʘʙʘ-

ʪʳʚʘʝʤʦʡ ɹɼ. 

ɼʘʪʘʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ï ʵʪʦ ʤʦʜʝʣʴ ʩ ʦʪʦʙʨʘʞʝʥʠʝʤ ʣʦʛʠʯʝʩʢʠʭ ʩʚʷʟʝʡ 

ʤʝʞʜʫ ʩʫʱʥʦʩʪʷʤʠ. ʆʥʘ ʩʪʨʦʠʪʩʷ ʚ ʪʝʨʤʠʥʘʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʝʜʠʥʠʮ, ʩʦ-

ʛʣʘʩʥʦ ʚʳʙʨʘʥʥʦʡ ʉʋɹɼ. 

ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤʳ ʚʳʚʦʜʠʪʩʷ ʛʣʘʚʥʘʷ ʬʦʨʤʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚ-

ʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

ɻʣʘʚʥʘʷ ʬʦʨʤʘ ʧʨʠʣʦʞʝʥʠʷ ʩʦʜʝʨʞʠʪ ʤʝʥʶ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʧʷʪʠ ʧʫʥʢʪʦʚ: 

çʌʘʡʣè, çʉʧʨʘʚʦʯʥʠʢʠè, çɺʦʩʧʠʪʘʥʥʠʢʠè, çʆʪʯʝʪʳè, çɸʜʤʠʥʠʩʪʨʠʨʦʚʘ-

ʥʠʝè, çʇʦʤʦʱʴè. 

ʇʨʠ ʚʳʙʦʨʝ ʧʫʥʢʪʘ ʤʝʥʶ çʉʧʨʘʚʦʯʥʠʢʠè, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ 

ʩʣʝʜʫʶʱʠʤ ʩʧʨʘʚʦʯʥʠʢʘʤ: çɻʨʫʧʧʳè, çɼʦʣʞʥʦʩʪʠè, çʉʦʪʨʫʜʥʠʢʠè, çʇʨʠ-

ʚʠʚʢʠè, çɺʘʢʮʠʥʘè, çɼʠʘʛʥʦʟʳè. 
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ʈʠʩ. 1. ɼʘʪʘʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

 

 
ʈʠʩ. 2. ɻʣʘʚʥʘʷ ʬʦʨʤʘ 

 

ʉʧʨʘʚʦʯʥʠʢ çɻʨʫʧʧʳè ʭʨʘʥʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʟʚʘʥʠʷʭ ʛʨʫʧʧ ʚ ɼʆʋ 

(ʨʠʩʫʥʦʢ 3). ʉʧʨʘʚʦʯʥʠʢ çɼʦʣʞʥʦʩʪʠè ʭʨʘʥʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʤʝʶʱʠʭʩʷ 

ʜʦʣʞʥʦʩʪʷʭ ʚ ɼʆʋ ʠ ʩʦʜʝʨʞʠʪ ʠʭ ʩʦʢʨʘʱʝʥʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ (ʨʠʩʫʥʦʢ 4). 

ʉʧʨʘʚʦʯʥʠʢ çʉʦʪʨʫʜʥʠʢʠè ʭʨʘʥʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʪʨʫʜʥʠʢʘʭ: ʣʠʯʥʘʷ ʠʥ-

ʬʦʨʤʘʮʠʷ, ʧʘʩʧʦʨʪʥʳʝ ʜʘʥʥʳʝ, ʢʦʥʪʘʢʪʳ (ʨʠʩʫʥʦʢ 5). ʉʧʨʘʚʦʯʥʠʢ çʇʨʠʚʠʚ-
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ʢʠè ʩʦʜʝʨʞʠʪ ʥʘʟʚʘʥʠʝ ʧʨʠʚʠʚʦʢ ʠ ʠʭ ʩʦʩʪʘʚ. ʉʧʨʘʚʦʯʥʠʢ çɺʘʢʮʠʥʘè ʩʦʜʝʨ-

ʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʘʢʮʠʥʘʭ. ʉʧʨʘʚʦʯʥʠʢ çɼʠʘʛʥʦʟʳè ʭʨʘʥʠʪ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʜʠʘʛʥʦʟʘʭ.  

ɼʣʷ ʢʘʞʜʦʛʦ ʩʧʨʘʚʦʯʥʠʢʘ ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ ʨʝʜʘʢ-

ʪʠʨʦʚʘʥʠʷ, ʫʜʘʣʝʥʠʷ ʟʘʧʠʩʝʡ. ɺʩʝ ʩʧʨʘʚʦʯʥʠʢʠ ʦʩʥʘʱʝʥʳ ʧʦʠʩʢʦʚʦʡ ʩʪʨʦ-

ʢʦʡ. 

 
ʈʠʩ. 3. ʉʧʨʘʚʦʯʥʠʢ çɻʨʫʧʧʳè 

 

 
ʈʠʩ. 4. ʉʧʨʘʚʦʯʥʠʢ çɼʦʣʞʥʦʩʪʠè 
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ʈʠʩ. 5. ʉʧʨʘʚʦʯʥʠʢ çʉʦʪʨʫʜʥʠʢʠè 

 

ʇʨʠ ʚʳʙʦʨʝ ʧʫʥʢʪʘ ʤʝʥʶ çɺʦʩʧʠʪʘʥʥʠʢʠè ʧʦʷʚʣʷʝʪʩʷ ʵʢʨʘʥʥʘʷ ʬʦʨʤʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 6. ʅʘ ʬʦʨʤʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʘʢʠʝ ʜʘʥʥʳʝ, ʢʘʢ ʛʦʜ 

ʥʘʙʦʨʘ, ʥʘʟʚʘʥʠʝ ʛʨʫʧʧʳ, ʝʝ ʥʘʧʦʣʥʷʝʤʦʩʪʴ, ʌʀʆ ʩʦʪʨʫʜʥʠʢʦʚ, ʩʧʠʩʦʢ ʜʝ-

ʪʝʡ. 

ɼʘʥʥʘʷ ʬʦʨʤʘ ʩʦʜʝʨʞʠʪ ʧʷʪʴ ʚʢʣʘʜʦʢ: çʃʠʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷè, çʈʦʜʠʪʝ-

ʣʠè, çʇʦʩʝʱʘʝʤʦʩʪʴè, çɸʜʘʧʪʘʮʠʷè, çʄʝʜʠʮʠʥʩʢʘʷ ʢʘʨʪʘè. 

 
ʈʠʩ. 6. ʌʦʨʤʘ çʃʠʯʥʳʝ ʜʘʥʥʳʝè. ɺʢʣʘʜʢʘ çɺʦʩʧʠʪʘʥʥʠʢʠè 
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ɺʢʣʘʜʢʘ çʃʠʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷè ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: ʜʘʪʘ ʨʦʞ-

ʜʝʥʠʷ, ʤʝʩʪʦ ʨʦʞʜʝʥʠʷ, ʉʅʀʃʉ, ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʨʦʞʜʝʥʠʠ. 

ɺʢʣʘʜʢʘ çʈʦʜʠʪʝʣʠè ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʦʜʠʪʝʣʷʭ ʚʦʩʧʠʪʘʥʥʠʢʘ: 

ʚʠʜ ʨʦʜʠʪʝʣʷ, ʌʀʆ, ʪʝʣʝʬʦʥ, ʘʜʨʝʩ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʨʦʞʠʚʘʥʠʷ, ʜʘʪʘ ʨʦʞʜʝ-

ʥʠʷ, ʤʝʩʪʦ ʨʦʞʜʝʥʠʷ, ʦʙʨʘʟʦʚʘʥʠʝ, ʤʝʩʪʦ ʨʘʙʦʪʳ ʠ ʜʦʣʞʥʦʩʪʴ ʢʘʞʜʦʛʦ ʨʦʜʠ-

ʪʝʣʷ. 

ɺʢʣʘʜʢʘ çʇʦʩʝʱʘʝʤʦʩʪʴè ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʨʝʙʝʥʢʘ 

ʚ ʜʝʪʩʢʦʤ ʫʯʨʝʞʜʝʥʠʠ. 

ɺʢʣʘʜʢʘ çɸʜʘʧʪʘʮʠʷè ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʝʨʠʦʜʝ ʘʜʘʧʪʘʮʠʠ ʚ 

ɼʆʋ: ʜʘʪʘ, ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʪʦʥʫʩ, ʘʧʧʝʪʠʪ, ʢʦʥʪʘʢʪ ʩ ʜʝʪʴʤʠ, ʧʦʚʝʜʝʥʠʝ ʥʘ 

ʟʘʥʷʪʠʷʭ, ʩʦʥ, ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ. 

ɺʢʣʘʜʢʘ çʄʝʜʠʮʠʥʩʢʘʷ ʢʘʨʪʘè ʩʦʜʝʨʞʠʪ ʝʱʝ 3 ʧʦʜʚʢʣʘʜʢʠ: çʇʨʠʚʠʚ-

ʢʠè, çɿʘʙʦʣʝʚʘʝʤʦʩʪʴè, çʄʝʜʦʩʤʦʪʨè. 

ʏʝʨʝʟ ʧʫʥʢʪ ʤʝʥʶ çʆʪʯʝʪʳè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʦʪʯʝʪʘʤʠ. 

ʇʨʠ ʚʳʙʦʨʝ ʧʦʜʧʫʥʢʪʘ ʤʝʥʶ çʉʧʠʩʦʢ ʛʨʫʧʧʳè ʧʦʷʚʣʷʝʪʩʷ ʬʦʨʤʘ çʌʦʨ-

ʤʠʨʦʚʘʥʠʝ ʩʧʠʩʢʘ ʛʨʫʧʧʳè (ʨʠʩʫʥʦʢ 7). 

 

 
ʈʠʩ. 7 ï ʌʦʨʤʘ çʌʦʨʤʠʨʦʚʘʥʠʝ ʩʧʠʩʢʘ ʛʨʫʧʧè 

 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʥʫʞʥʦʡ ʛʨʫʧʧʳ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʉʬʦʨʤʠʨʦ-

ʚʘʪʴè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʷʚʠʪʩʷ ʩʣʝʜʫʶʱʠʡ ʜʦʢʫʤʝʥʪ (ʨʠʩʫʥʦʢ 8). 

 
ʈʠʩ. 8. ʆʪʯʝʪ çʉʧʠʩʦʢ ʜʝʪʝʡè 



103 

 

ʇʨʠ ʚʳʙʦʨʝ ʧʦʜʧʫʥʢʪʘ ʤʝʥʶ çɾʫʨʥʘʣ ʧʦʩʝʱʘʝʤʦʩʪʠè ʧʦʷʚʣʷʝʪʩʷ ʵʢ-

ʨʘʥʥʘʷ ʬʦʨʤʘ (ʨʠʩʫʥʦʢ 9), ʥʘ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʛʨʫʧʧʫ ʠ ʌʀʆ 

ʚʦʩʧʠʪʘʥʥʠʢʘ. ʄʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʪʯʝʪ, ʢʘʢ ʧʦ ʛʨʫʧʧʝ, ʪʘʢ ʠ ʧʦ ʦʪʜʝʣʴ-

ʥʦʤʫ ʚʦʩʧʠʪʘʥʥʠʢʫ. 

ʅʘ ʨʠʩʫʥʢʝ 9  ʧʨʝʜʩʪʘʚʣʝʥ ʦʪʯʝʪ ʦ ʧʦʩʝʱʘʝʤʦʩʪʠ ʚʳʙʨʘʥʥʦʡ ʛʨʫʧʧʳ. 

 
ʈʠʩ. 9. ʆʪʯʝʪ çɾʫʨʥʘʣ ʧʦʩʝʱʘʝʤʦʩʪʠè 

 

ɺʥʝʜʨʝʥʠʝ ʪʘʢʦʡ ʀʉ ʫʣʫʯʰʠʪ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʩʦʢʨʘʪʠʪ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʠ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ, ʧʦʚʳʩʠʪ ʩʪʝ-

ʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʢʣʶʯʠʪ ʧʦʷʚʣʝʥʠʝ ʦʰʠ-

ʙʦʢ, ʧʦʟʚʦʣʠʪ ʙʳʩʪʨʦ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʦʪʯʝʪʳ. 
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https://solutions.1c.ru/catalog/preschool/buy. 
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This article discusses the development of the information system çAccounting for Kinder-

garten Pupilsè. The object, subject, purpose and objectives of the study are described. The cha-

racteristic of finished software products is given. The developed information system will reduce 

the processing time and data acquisition, increase the degree of reliability of the information 

being processed, eliminate errors, and allow you to quickly and timely generate the necessary 

reports. 
Keywords: development, information system, database, registration of kindergarten stu-

dents, hardware, software, programming environment Microsoft Visual Studio, ʉ#. 
 

ʋɼʂ 004.42 

 

ɸɺʊʆʄɸʊʀɿɸʎʀʗ ʈɸʉʏɽʊɸ ʉʊʆʀʄʆʉʊʀ ʊʆɺɸʈɸ  

ʉ ʋʏɪʊʆʄ ʉʂʀɼʂʀ 

 

ʈ.ɽ. ʉʫʙʙʦʪʠʥ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ ɽ.ɺ. ʅʠʢʠʪʝʥʢʦ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ  

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʩʯʝʪʘ ʩʪʦʠ-

ʤʦʩʪʠ ʪʦʚʘʨʘ ʩ ʫʯʝʪʦʤ ʩʢʠʜʢʠ. ʈʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʦ ʢʣʠʝʥʪʘʭ, ʩʢʠʜʦʯʥʳʭ ʢʘʨʪʘʭ ʠ ʨʘʟ-

ʤʝʨʝ ʧʦʢʫʧʦʢ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʦʠʤʦʩʪʴ ʪʦʚʘʨʘ, ʩʢʠʜʢʘ, ʙʘʟʘ ʢʣʠʝʥʪʦʚ, ʩʢʠʜʦʯʥʘʷ ʢʘʨʪʘ, ʦʪ-

ʯʝʪʳ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʢʠʜʢʠ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʤʘʨʢʝʪʠʥʛʦʚʳʤ ʠʥ-

ʩʪʨʫʤʝʥʪʦʤ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʢʦʤʧʘʥʠʠ. ɹʣʘʛʦʜʘʨʷ ʜʠʩʢʦʥʪʫ ʢʦʤʧʘ-

ʥʠʠ ʜʦʙʠʚʘʶʪʩʷ: ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ ʧʨʦʜʘʞ ʢʦʥʢʨʝʪʥʳʭ ʪʦʚʘʨʦʚ, ʧʦʚʳʰʝ-

ʥʠʷ ʣʦʷʣʴʥʦʩʪʠ ʢʣʠʝʥʪʦʚ, ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ ʧʨʦʜʘʞ ʩʝʟʦʥʥʳʭ ʪʦʚʘʨʦʚ ʠ ʪ.ʜ. 

ʉʠʩʪʝʤʘ ʙʦʥʫʩʦʚ ʧʨʠ ʧʦʢʫʧʢʝ ʪʦʚʘʨʘ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʘ ʠ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟ-

ʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ. ʆʙʳʯʥʦ ʧʦ ʪʠʧʫ ʠʣʠ ʚʠʜʫ ʪʦʚʘʨʳ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʮʝʥʦʚʳʝ 

ʛʨʫʧʧʳ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʩʢʠʜʦʢ. ʊʘʢʞʝ ʩʫʱʝʩʪʚʫ-

ʶʪ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʫʩʣʦʚʠʡ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʢʠʜʦʢ. ɿʘʤʝʪʠʤ, ʯʪʦ ʩʢʠʜʢʠ ï  

ʧʨʦʩʪʦʡ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʤʘʨʢʝʪʠʥʛʘ [1, c. 49]. 

ʎʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠ-

ʟʘʮʠʷ ʨʘʩʯʝʪʘ ʩʪʦʠʤʦʩʪʠ ʪʦʚʘʨʘ ʩ ʫʯʝʪʦʤ ʩʢʠʜʢʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʚʨʝ-

ʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʧʨʦʜʘʚʮʘ ʠ ʧʦʚʳʩʠʪ ʢʘʯʝʩʪʚʦ ʝʛʦ ʨʘʙʦʪʳ. ɺ ʧʨʦʛʨʘʤʤʝ ʧʨʝ-
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ʜʫʩʤʦʪʨʝʥʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʫʯʥʦʡ ʩʢʠʜʢʠ, ʚʝʩʴʤʘ ʫʜʦʙʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʢʦʛʜʘ ʘʢʮʠʠ ʚ ʤʘʛʘʟʠʥʝ ʤʝʥʷʶʪʩʷ ʙʳʩʪʨʦ.  

ʇʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʷʟʳʢʝ xBase ʚ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʥʠʷ VisualFoxPro. VisualFoxPro - ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ ʙʘʟ ʜʘʥʥʳʭ, 

ʚʢʣʶʯʘʶʱʘʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʨʝʣʷʮʠʦʥʥʫʶ ʉʋɹɼ, ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡʙʘʟ 

ʜʘʥʥʳʭʠ ʩʠʩʪʝʤʫ ʧʦʩʪʨʦʝʥʠʷ ʦʪʯʸʪʦʚ [3]. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘ-

ʜʘʯʠ: 

 ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚʠʜʳ ʩʢʠʜʦʢ; 

 ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʯʝʪʘ ʩʢʠʜʦʢ ʠʟʚʝʩʪʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦ-

ʜʫʢʪʦʚ; 

 ʩʦʩʪʘʚʠʪʴ ʠʥʬʦʣʦʛʠʯʝʩʢʫʶ ʠ ʜʘʪʘʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ; 

 ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʘʧʧʘʨʘʪʥʳʤ ʠ ʧʨʦʛʨʘʤʤʥʳʤ ʩʨʝʜʩʪʚʘʤ; 

 ʥʘʧʠʩʘʪʴ ʠ ʦʪʣʘʜʠʪʴ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ. 

ɼʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠ-

ʘʥʪʘʤʠ ʢʘʨʪ ʣʦʷʣʴʥʦʩʪʠ. ʇʨʠʣʦʞʝʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʣʝʜʫʶ-

ʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʣʠʝʥʪʘʭ, ʢʘʨʪʘʭ, ʩʪʦʠʤʦʩʪʠ ʪʦ-

ʚʘʨʦʚ ʠ ʧʦʢʫʧʦʢ, ʨʘʟʤʝʨʝ ʩʢʠʜʢʠ ʚ ɹɼ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʩʚʝʜʝʥʠʡ ʦ ʢʣʠʝʥʪʝ, 

ʢʘʨʪʘʭ, ʪʦʚʘʨʝ, ʧʦʢʫʧʢʘʭ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʨʘʚʦʢ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʣʶʯʘʤ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʝʯʘʪʴ ʦʪʯʝʪʦʚ, ʨʘʩʯʝʪ ʩʪʦʠʤʦʩʪʠ ʧʦʢʫʧʢʠ ʠ ʨʘʟʤʝʨʘ ʩʢʠʜʢʠ 

[2]. ʇʨʝʜʧʦʣʘʛʘʝʤʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʇʆ: ʢʘʩʩʠʨ, ʤʝʥʝʜʞʝʨ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʠʥʬʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶ-

ʱʠʝ ʦʩʥʦʚʥʳʝ ʩʫʱʥʦʩʪʠ: ʢʣʠʝʥʪʳ, ʢʘʨʪʳ ʢʣʠʝʥʪʦʚ, ʧʦʢʫʧʢʠ, ʯʝʢ, ʪʦʚʘʨʳ 

(ʨʠʩ. 1). 

 
ʈʠʩ. 1. çER-ʜʠʘʛʨʘʤʤʘè 

https://ru.wikipedia.org/wiki/XBase
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B1%D0%B0%D0%B7_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%A1%D0%A3%D0%91%D0%94
https://ru.wikipedia.org/wiki/%D0%AF%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BA%D0%BB%D0%B0%D0%B4%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BA%D0%BB%D0%B0%D0%B4%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BA%D0%BB%D0%B0%D0%B4%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BA%D0%BB%D0%B0%D0%B4%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
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ʈʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʦʧʠʩʘʥʘ ʜʘʪʘʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ (ʨʠʩ. 

2). 

 
ʈʠʩ. 2. ɼʘʪʘʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʊʝʢʫʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 3-4.  

 

ʈʠʩ. 3. ɼʘʥʥʳʝ ʢʘʨʪʳ ʢʣʠʝʥʪʘ 

 

ʈʠʩ. 4. ɼʘʥʥʳʝ ʦ ʢʣʠʝʥʪʝ 
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 ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʙʳʣʘ ʠʟʫʯʝʥʘ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʧʨʝʜʤʝʪʥʘʷ 

ʦʙʣʘʩʪʴ ʨʘʩʯʝʪʘ ʩʪʦʠʤʦʩʪʠ ʪʦʚʘʨʦʚ ʩ ʫʯʝʪʦʤ ʩʢʠʜʢʠ. ʉʦʩʪʘʚʣʝʥʘ 

ʠʥʬʦʣʦʛʠʯʝʩʢʘʷ ʠ ʜʘʪʘʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʠ ʙʘʟʳ ʜʘʥʥʳʭ. ʆʧʠʩʘʥʳ ʚʳʭʦʜʥʳʝ ʠ 

ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ.  
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goods, taking into account the discount. Work with customer data, discount cards and the size of 

purchases. 
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ʋɼʂ  004.67 

ʈɸɿʈɸɹʆʊʂɸ WEB-ʉʊʈɸʅʀʎʓ ɼʃʗ ʂʆʅʅʆɻʆ ʂʃʋɹɸ  

çʏʀʇ ʀ ɼɽʁʃè 

 

ɺ.ʇ. ʌʦʤʠʥʩʢʘʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ.ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮʝʥʪ ɽ.ɸ. ɼʫʜʥʠʢ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè 

 
ɸʥʥʦʪʘʮʠʷ.ʈʘʟʨʘʙʦʪʘʥʘ web-ʩʪʨʘʥʠʮʘ ʜʣʷ ʫʜʦʙʩʪʚʘ ʧʦʣʴʟʦʚʘʥʠʷ ʩʘʡʪʦʤ ʧʦʩʝʪʠ-

ʪʝʣʷʤʠ çʂʦʥʥʳʡ ʢʣʫʙ çʏʠʧ ʠ ɼʝʡʣèè, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʤʝʥʶ ʩ ʧʫʥʢʪʘʤʠ: ʛʣʘʚʥʘʷ 

ʩʪʨʘʥʠʮʘ, ʥʦʚʦʩʪʠ, ʫʩʣʫʛʠ (ʧʝʨʝʯʝʥʴ ʫʩʣʫʛ, ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʥʘʪʫʨʘʣʴʥʘʷ ʧʨʦ-

ʜʫʢʮʠʷ, ʘʢʮʠʠ), ʦ ʥʘʩ, ʬʦʪʦʛʘʣʝʨʝʷ ʠ ʢʦʥʪʘʢʪʳ; ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʩʪʘʚʣʝʥʠʝ ʦʪʟʳʚʦʚ 

ʧʦʩʝʪʠʪʝʣʷʤʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʦʚʝʱʝʥʠʷ ʦ ʥʦʚʦʩʪʷʭ ʢʦʥʥʦʛʦ ʢʣʫʙʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:ʢʦʥʥʳʡ ʢʣʫʙ çʏʠʧ ʠ ɼʝʡʣè, WordPress, web-ʩʪʨʘʥʠʮʘ, ʩʘʡʪ ʦʨʛʘʥʠ-

ʟʘʮʠʠ. 

 

ɺ ʩʚʷʟʠ ʩ ʚʦʚʣʝʯʝʥʠʝʤ ʚʩʝ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʣʶʜʝʡ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪʘ ʘʢ-

ʪʫʘʣʴʥʦʩʪʴ ʟʘʜʘʯʠ ʩʦʟʜʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʘʡʪʘ ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʦʯʝ-

ʚʠʜʥʘ, ʢʦʥʥʳʡ ʢʣʫʙ ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ. ʃʦʰʘʜʴ ï ʫʥʠʚʝʨʩʘʣʴʥʦʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʞʠʚʦʪʥʦʝ, ʦʙʣʘʜʘʶʱʝʝ ʨʘʟʥʦʩʪʦʨʦʥʥʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʧʦʣʝʟʥʳʤʠ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʝʢʦʚ ʝʸ ʨʦʣʴ ʚ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʝ ʤʝʥʷʣʘʩʴ ʚ ʪʦʯʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʫʢʣʘʜʘ 

ʩʘʤʦʡ ʞʠʟʥʠ. ʉ ʥʘʯʘʣʘ ʥʳʥʝʰʥʝʛʦ ʚʝʢʘ, ʚ ʩʚʷʟʠ ʩ ʤʝʭʘʥʠʟʘʮʠʝʡ ʦʪʨʘʩʣʝʡ, 

ʨʦʣʴ ʣʦʰʘʜʝʡ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʚʦʝʥʥʦʡ ʦʙʣʘʩʪʷʭ ʞʠʟʥʠ ʛʦʩʫʜʘʨʩʪʚʘ ʩʪʘʥʦ-

ʚʠʣʘʩʴ ʚʩʝ ʙʦʣʝʝ ʠ ʙʦʣʝʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʈʦʩʩʠʠ ʢʦʥʝ-
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ʚʦʜʩʪʚʦ ʩʦʢʨʘʪʠʣʦʩʴ, ʠʟʤʝʥʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʩʪʨʘʥʝ ʚ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ, ʚʥʝʜʨʝʥʠʝ ʩʚʦʙʦʜʥʳʭ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʳ-

ʚʘʪʴ ʥʘ ʚʦʟʨʦʞʜʝʥʠʝ ʵʪʦʡ ʦʪʨʘʩʣʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʜʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʟʥʘʯʠ-

ʤʦʡ ʚʝʣʠʯʠʥʳ. 

ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʨʷʜʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʧʦʣʝʟʥʳʭ ʢʘʯʝʩʪʚ ʠ ʧʨʠʟʥʘʢʦʚ, ʧʨʠʩʫʱʠʭ ʣʦʰʘʜʠ, ʧʦʟʚʦʣʷʶʪ, ʥʘʝʜʷʪʩʷ ʥʘ ʝʸ 

ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʧʦʧʫʣʷʨʥʳʭ ʩʧʦʩʦʙʦʚ ʷʚʣʷʶʪʩʷ ʢʦʥʥʳʝ ʧʨʦʛʫʣʢʠ. ʅʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʢʦʥ-

ʥʳʝ ʧʫʪʝʰʝʩʪʚʠʷ - ʢʦʥʥʳʝ ʧʨʦʛʫʣʢʠ - ʦʪʣʠʯʥʳʡ ʩʧʦʩʦʙ ʦʙʫʯʝʥʠʷ ʠʣʠ ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʷ ʥʘʚʳʢʘ ʚʝʨʭʦʚʦʡ ʝʟʜʳ ʥʝ ʚ ʤʘʥʝʞʝ, ʘ ʥʘ ʧʨʠʨʦʜʝ [2]. 

ʂʦʥʥʳʡ ʪʫʨʠʟʤ ʦʢʘʟʳʚʘʝʪ ʦʟʜʦʨʘʚʣʠʚʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʯʝʣʦʚʝʯʝ-

ʩʢʠʡ ʦʨʛʘʥʠʟʤ, ʪʘʢ ʢʘʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʢʪʠʚʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʚʩʝ ʤʫʩʢʫʣʳ ʩʢʝ-

ʣʝʪʘ [4]. ɺʦ ʚʨʝʤʷ ʢʦʥʥʳʭ ʧʫʪʝʰʝʩʪʚʠʡ ʥʘʝʟʜʥʠʢ ʤʦʞʝʪ ʜʚʠʛʘʪʴʩʷ ʧʝʰʢʦʤ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʟʠʨʦʚʘʪʴ ʥʘʛʨʫʟʢʠ ʥʘ ʦʨʛʘʥʠʟʤ ʚ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʭ ʧʨʝ-

ʜʝʣʘʭ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʢʦʥʥʦʛʦ ʪʫʨʠʟʤʘ ʷʚʣʷʝʪʩʷ ʠ ʪʦ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʧʦʭʦʜʘ 

ʚʩʸ ʩʥʘʨʷʞʝʥʠʝ ʠ ʛʨʫʟ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪʩʷ ʥʝ ʥʘ ʩʧʠʥʘʭ ʧʫʪʝʰʝʩʪʚʫʶʱʠʭ, ʘ ʚ 

ʧʝʨʝʤʸʪʥʳʭ ʩʫʤʢʘʭ, ʧʨʠʪʦʨʦʯʝʥʥʳʭ ʢ ʩʝʜʣʫ ʚʝʨʭʦʚʦʡ ʣʦʰʘʜʠ ʠʣʠ ʚ ʵʢʠʧʘʞʝ, 

ʠʣʠ ʥʘ ʩʧʝʮʠʘʣʴʥʦ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʜʣʷ ʵʪʦʛʦ ʚʴʶʯʥʳʭ ʣʦʰʘʜʷʭ. ʂʨʦʤʝ ʪʦ-

ʛʦ, ʯʪʦ ʵʪʦ ʦʯʝʥʴ ʧʨʠʷʪʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ, ʵʪʦ ʪʘʢʞʝ ʠ ʚʝʣʠʢʦʣʝʧʥʘʷ 

ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʛʠʤʥʘʩʪʠʢʘ ʜʣʷ ʫʩʪʘʚʰʝʛʦ ʦʪ ʩʪʨʝʩʩʦʚ ʦʨʛʘʥʠʟʤʘ. ʇʫʪʝʰʝʩʪ-

ʚʫʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ɺʳ ʢʘʢ ʙʫʜʪʦ ʩʪʘʥʦʚʠʪʝʩʴ ʯʘʩʪʠʯʢʦʡ ʧʨʠʨʦʜʳ, ʚ ʢʦʥʮʝ 

ʢʦʥʮʦʚ, ʩ ʚʳʩʦʪʳ ʣʦʰʘʜʠ, ʦʩʦʙʝʥʥʦ ʚ ʩʝʜʣʝ, ʣʫʯʰʝ ʚʠʜʝʥ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ.  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ web-ʩʪʨʘʥʠʮʳ ʜʣʷ ʢʦʥʥʦʛʦ 

ʢʣʫʙʘ çʏʠʧ ʠ ɼʝʡʣè. 

ʂʦʥʥʳʝ ʢʣʫʙʳ ʧʦʤʦʛʘʶʪ ʯʝʣʦʚʝʢʫ ʦʪʚʣʝʯʴʩʷ ʦʪ ʚʩʝʭ ʧʨʦʙʣʝʤ, ʦʟʜʦʨʦ-

ʚʠʪʴʩʷ ʠ ʠʩʧʳʪʘʪʴ ʤʥʦʞʝʩʪʚʦ ʷʨʢʠʭ ʵʤʦʮʠʡ ʚʦ ʚʨʝʤʷ ʧʨʦʛʫʣʢʠ, ʠʣʠ ʦʪ ʦʙʱʝ-

ʥʠʷ ʩ ʣʦʰʘʜʴʤʠ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʦʪʨʘʩʣʴ ʢʦʥʥʳʭ ʧʨʦʛʫʣʦʢ ʩʪʘʣʘ ʨʝʰʘʶʱʝʡ 

ʚ ʞʠʟʥʠ ʣʦʰʘʜʝʡ ʠ ʣʶʜʝʡ, ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʧʨʦʙʣʝʤʘ ʧʨʦʜʚʠʞʝʥʠʷ ʨʝʢʣʘʤʳ 

ʜʣʷ ʢʦʥʥʳʭ ʢʣʫʙʦʚ ʷʚʣʷʝʪʩʷ ʚʩʝ ʙʦʣʝʝ ʠ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ [3].  

ɺ ʩʚʷʟʠ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʮʝʣʴʶ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘ-

ʯʠ: 

1. ʆʪʦʙʨʘʟʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʢʦʥʥʦʛʦ ʢʣʫʙʘ; 

2. ʆʙʲʷʩʥʠʪʴ ʠʩʪʦʨʠʶ ʩʦʟʜʘʥʠʷ ʢʦʥʥʦʛʦ ʢʣʫʙʘ çʏʠʧ ʠ ɼʝʡʣè; 

3. ʆʪʦʙʨʘʟʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʪʘʚʣʝʥʠʷ ʦʪʟʳʚʦʚ ʥʘ web-ʩʪʨʘʥʠʮʝ; 

4. ɼʦʙʘʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʦʚʝʱʝʥʠʷ ʦ ʥʦʚʦʩʪʷʭ ʥʘ ʩʪʨʘʥʠʮʝ ʢʦʥʥʦʛʦ 

ʢʣʫʙʘ. 

ʀʟ ʚʩʝʚʦʟʤʦʞʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʘʡʪʦʚ ʠ web-ʩʪʨʘʥʠʮ WordPress 

ʧʦʥʨʘʚʠʣʩʷ ʤʥʝ ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʦ ʮʝʣʦʤʫ ʨʷʜʫ ʧʨʠʯʠʥ, ʘ ʠʤʝʥʥʦ: ʩʠʩʪʝʤʘ ʦʙ-

ʣʘʜʘʝʪ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤ ʨʫʩʩʢʦʷʟʳʯʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ, ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʩʝʚʦʟʤʦʞʥʳʭ ʰʘʙʣʦʥʦʚ ʠ ʧʣʘʛʠʥʦʚ, ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʝʡ ʦʧʪʠʤʠ-

ʟʘʮʠʝʡ ʠ ʙʦʣʝʝ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʙʝʩʧʣʘʪʥʦʡ. ʉ ʧʦʤʦʱʴʶ WordPress 

ʢʘʞʜʳʡ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʩʘʡʪ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ, ʰʘʙʣʦʥʳ ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ 

ʥʘʡʪʠ ʪʝʤʘʪʠʯʝʩʢʠʡ ʜʠʟʘʡʥ ʜʣʷ ʢʣʠʝʥʪʘ, ʘ ʚʩʪʨʦʝʥʥʳʡ ʨʝʜʘʢʪʦʨ ʰʘʙʣʦʥʦʚ 
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ʧʦʤʦʛʘʝʪ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʜʠʟʘʡʥ, ʧʨʠ ʵʪʦʤ ʥʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ ʟʘʮʠʢʣʠʚʘʪʴʩʷ ʥʘ ʚʸʨʩʪʢʝ ʩʪʨʘʥʠʮ [1].  

ʐʘʙʣʦʥʦʤ ʜʣʷ ʤʦʝʡ ʩʪʨʘʥʠʮʳ ʙʳʣ ʚʳʙʨʘʥ ʚʘʨʠʘʥʪ çExfordè, ʢʦʪʦʨʳʡ 

ʪʘʢʞʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʝʜʝʥʠʝ ʙʣʦʛʘ. ʊʘʢʦʡ ʚʘʨʠʘʥʪ ʙʳʣ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʚʝʜʝʥʠʷ ʣʶʙʳʭ ʦʙʲʷʚʣʝʥʠʡ ʠ ʥʦʚʦʩʪʝʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʥʘ ʢʦʥʝ-

ʬʝʨʤʝ çʏʠʧ ʠ ɼʝʡʣè, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʢʦʤʤʝʥʪʠʨʦʚʘʥʠʷ.  

ɺʳʙʦʨ ʧʘʣʠʪʨʳ ʜʣʷ web-ʩʪʨʘʥʠʮʳ ʜʦʣʞʝʥ ʙʳʣ ʘʩʩʦʮʠʠʨʦʚʘʪʴʩʷ ʩ ʣʝʩʦʤ, 

ʧʦʙʫʞʜʘʷ ʯʝʣʦʚʝʢʘ ʢ ʩʧʦʢʦʡʥʦʤʫ ʚʨʝʤʷʧʨʦʚʦʞʜʝʥʠʶ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʪʨʘ-

ʥʠʮʳ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠ ʩʘʤʦʡ ʢʦʥʝʬʝʨʤʳ, ʧʦʵʪʦʤʫ ʜʣʷ ʫʜʦʙʥʦʛʦ ʯʪʝʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʠ ʥʘ ʩʪʨʘʥʠʮʝ ʙʳʣ ʚʳʙʨʘʥ ʮʚʝʪ çʄʝʜʦʚʘʷ ʨʦʩʘè. 

ʇʦʯʝʤʫ ʞʝ ʢʦʥʥʳʡ ʢʣʫʙ ʥʘʟʳʚʘʝʪʩʷ çʏʠʧ ʠ ɼʝʡʣè? ɺ 2012 ʛʦʜʫ ʫ ʯʘʩʪ-

ʥʳʭ ʚʣʘʜʝʣʴʮʝʚ ʚ ʛʦʨʦʜʝ ɹʘʨʥʘʫʣʝ ʨʦʜʠʣʠʩʴ ʜʚʘ ʞʝʨʝʙʝʥʢʘ ʧʦ ʢʣʠʯʢʝ ʏʠʧ ʠ 

ɼʝʡʣ. ɹʣʠʟʢʘʷ ʧʦʜʨʫʛʘ ʚʣʘʜʝʣʠʮʳ ʢʣʫʙʘ, ʢʦʪʦʨʘʷ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʩʦʚʤʝʩʪʥʦ 

ʟʘʥʠʤʘʣʘʩʴ ʩ ʦʙʣʘʜʘʪʝʣʴʥʠʮʝʡ ʩʦʟʜʘʥʠʝʤ ʢʦʥʥʦʛʦ ʢʣʫʙʘ, ʧʨʠʦʙʨʝʣʘ ʩʝʙʝ ʞʝ-

ʨʝʙʝʥʢʘ ʧʦ ʢʣʠʯʢʝ ɼʝʡʣ. ʉʘʤʘ ʞʝ ʚʣʘʜʝʣʠʮʘ ʢʣʫʙʘ ʥʝ ʩʤʦʛʣʘ ʫʜʝʨʞʘʪʴʩʷ ʦʪ 

ʧʦʢʫʧʢʠ ʥʝʚʟʨʘʯʥʦʛʦ ʪʝʤʥʦʛʦ ʞʝʨʝʙʝʥʢʘ ʏʠʧʘ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʳ-

ʨʦʩ ʢʨʘʩʠʚʳʤ, ʢʨʝʧʢʠʤ ʞʝʨʝʙʮʦʤ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʢʦʥʥʦʛʦ ʢʣʫʙʘ ʧʦʜʭʦʜʠʣʦ ʢ 

ʢʦʥʮʫ ʠ ʚʳʙʨʘʪʴ ʥʘʟʚʘʥʠʝ ʢʣʫʙʘ ʙʳʣʦ ʫʞʝ ʥʝʦʙʭʦʜʠʤʦʡ ʟʘʜʘʯʝʡ, ʠʤʝʥʥʦ ʧʦ-

ʵʪʦʤʫ ʢʘʢ ʥʝʣʴʟʷ ʢʩʪʘʪʠ ʧʨʠʰʣʦʩʴ ʥʘʟʚʘʥʠʝ çʏʠʧ ʠ ɼʝʡʣè, ʢʦʪʦʨʦʝ ʟʚʫʯʠʪ 

ʦʯʝʥʴ ʧʨʦʩʪʦ ʠ ʧʦʥʷʪʥʦ ʜʣʷ ʧʦʩʝʪʠʪʝʣʝʡ, ʪʘʢʞʝ ʢʘʢ ʠ ʟʘʤʝʯʘʪʝʣʴʥʳʡ ʤʫʣʴʪ-

ʬʠʣʴʤ ʠʟ ʜʝʪʩʪʚʘ çʏʠʧ ʠ ɼʝʡʣè. ʀʤʝʥʥʦ ʩ ʵʪʠʤ ʯʝʩʪʥʳʤ ʠ ʙʣʘʛʦʨʦʜʥʳʤ ʧʦ-

ʥʠ, ʢʦʪʦʨʳʡ ʩʪʘʣ ʪʘʣʠʩʤʘʥʦʤ, ʩʚʷʟʘʥʦ ʥʘʯʘʣʦ ʧʣʘʥʦʚ ʩʦʟʜʘʥʠʷ ʢʦʥʥʦʛʦ ʢʣʫ-

ʙʘ.   

Web-ʩʪʨʘʥʠʮʘ ʦʪʦʙʨʘʞʘʝʪ ʟʘʜʘʪʢʠ ʩʘʡʪʘ ʜʣʷ ʢʦʥʥʦʛʦ ʢʣʫʙʘ çʏʠʧ ʠ 

ɼʝʡʣè, ʠ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʤʝʥʶ ʩ ʪʘʢʠʤʠ ʧʫʥʢʪʘʤʠ, ʢʘʢ: ʛʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ, 

ʥʦʚʦʩʪʠ, ʫʩʣʫʛʠ, ʦ ʥʘʩ, ʬʦʪʦʛʘʣʝʨʝʷ ʠ ʢʦʥʪʘʢʪʳ. ʅʘ ʜʘʥʥʦʡ ʩʪʨʘʥʠʮʝ ʪʘʢʞʝ 

ʥʘʭʦʜʠʪʩʷ ʢʨʘʪʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʣʫʙʝ ʠ ʧʨʦʜʫʢʮʠʠ, ʙʦʣʝʝ ʪʦʛʦ ʩʘʤʘ ʩʪʨʘ-

ʥʠʮʘ ʦʙʣʘʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʩʪʘʚʣʝʥʠʷ ʦʪʟʳʚʦʚ ʦʪ ʧʦʩʝʪʠʪʝʣʝʡ ʠ ʩʧʦʩʦʙ-

ʥʦʩʪʴʶ ʦʧʦʚʝʱʝʥʠʷ ʣʶʜʝʡ ʦʙ ʥʦʚʦʩʪʷʭ ʥʘ ʩʪʨʘʥʠʮʝ. 

 

 
ʈʠʩ. 1. ʄʝʥʶ web-ʩʪʨʘʥʠʮʳ 
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ʈʠʩ. 2. ʂʨʘʪʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʢʦʥʥʦʛʦ  

ʢʣʫʙʘ çʏʠʧ ʠ ɼʝʡʣè 

 

 
ʈʠʩ. 3. ʆʧʦʚʝʱʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦ ʥʦʚʦʩʪʷʭ ʚ ʢʦʥʥʦʤ ʢʣʫʙʝ 

 

 
ʈʠʩ. 4. ʆʪʟʳʚʳ ʦʪ ʧʦʩʝʪʠʪʝʣʝʡ ʢʦʥʥʦʛʦ ʢʣʫʙʘ çʏʠʧ ʠ ɼʝʡʣè 
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ɿʘʢʣʶʯʝʥʠʝ 

ɼʘʥʥʘʷ web-ʩʪʨʘʥʠʮʘ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʢʣʘʤʳ ʢʦʥʥʦʛʦ ʢʣʫʙʘ 

çʏʠʧ ʠ ɼʝʡʣè, ʫʧʨʦʱʘʝʪ ʧʦʠʩʢ ʧʦʩʝʪʠʪʝʣʝʡ ʦʪʦʙʨʘʞʘʷ ʥʘ ʩʪʨʘʥʠʮʝ ʚʩʶ ʥʝ-

ʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʩʣʫʛʘʭ, ʪʦʚʘʨʘʭ, ʥʦʚʦʩʪʷʭ, ʢʦʥʪʘʢʪʘʭ ʠ ʠʥʬʦʨ-

ʤʘʮʠʠ ʦ ʢʣʫʙʝ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʪʨʘʥʠʮʘ ʦʪʨʘʞʘʝʪ ʚ ʩʝʙʝ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʪʘʚ-

ʣʝʥʠʷ ʦʪʟʳʚʦʚ ʠ ʦʧʦʚʝʱʝʥʠʡ ʧʦʩʝʪʠʪʝʣʷʭ ʦ ʥʦʚʦʩʪʷʭ ʢʦʥʥʦʛʦ ʢʣʫʙʘ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ɹʘʨʪʣʝʪʪ ɼ. WordPress ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ / ɼʵʨʠʣ ɹʘʨʪʣʝʪʪ ; [ʧʝʨ. ʩ 
ʘʥʛʣ. ʄ.ɸ. ʈʘʡʪʤʘʥ]. ï ʄʦʩʢʚʘ : ʀʟʜʘʪʝʣʴʩʪʚʦ çʕè, 2017. ï 208 ʩ. ï (ʄʠʨʦʚʦʡ 

ʢʦʤʧʴʶʪʝʨʥʳʡ ʙʝʩʪʩʝʣʣʝʨ) 

2. ɿʠʤʠʥʘ ɻ. ʃʦʰʘʜʠ: ʩʘʤʘʷ ʧʦʣʥʘʷ ʠʣʣʶʩʪʨʠʨʦʚʘʥʥʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ/ 
ɻʘʣʠʥʘ ɿʠʤʠʥʘ. -ʄʦʩʢʚʘ: ʕʩʢʤʦ, 2021. -272 ʩ. ʠʣ. 

3. ʂʦʰʘʨʦʚ ɸ.ʅ. ʂʦʥʝʚʦʜʩʪʚʦ: ʩʧʨʘʚʦʯʥʠʢ / ɸʣʝʢʩʝʡ ʂʦʰʘʨʦʚ ;ʄ.: ʂʦ-

ʣʦʩ, 1992. - 192 ʩ.: ʠʣ.  

4. ʐʪʘʡʥʢʨʘʫʟ ɺ. ɺʝʨʭʦʚʘʷ ʝʟʜʘ ʠ ʧʨʝʦʜʦʣʝʥʠʝ ʧʨʝʧʷʪʩʪʚʠʡ / ɺʠʣʴʷʤ 
ʐʪʘʡʥʢʨʘʫʟ. -ʄʦʩʢʚʘ: ɸʢʚʘʨʠʫʤ, 2014. -208 ʩ.: ʠʣ. 

 
A web-page has been developed for the convenience of using the site by visitors of the 

"Chip and Dale Equestrian Club", which contains a menu with items: home page, news, services 

(list of services, special offers, natural products, promotions), about us, photo gallery and con-

tacts; provides for leaving feedback by visitors and the ability to notify about equestrian news 

club. 

Keywords: equestrian club "Chip and Dale", WordPress, web page. 
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ʉɽʂʎʀʗ 2. ʄɸʐʀʅʆʉʊʈʆʀʊʈʆʀʊɽʃʔʅʓɽ ʊɽʍʅʆʃʆɻʀʀ 

ʀ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɽ ʆɹʆʈʋɼʆɺɸʅʀɽ 

 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ: ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ çʊʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ  

ʠ ʧʠʱʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚè ɻʨʠʮʝʥʢʦ ɺʷʯʝʩʣʘʚ ɺʣʘʜʠʤʠʨʦʚʠʯ 
 

ʋɼʂ 67.02 

 

ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʇʈʀɺʆɼʆɺ ʈʆʊʆʌʆʈʄʆɺʆʏʅʆʁ ʄɸʐʀʅʓ 

 

ʀ.ɻ. ɼʘʥʢʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʀ.ɺ. ʂʫʨʩʦʚ, 

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ ʀ.ɺ. ʅʝʜʠʣʴʢʦ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ  

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 
ɸʥʥʦʪʘʮʠʷ. ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʜʝʨʞʠʚʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʝʭ-

ʥʦʣʦʛʠʠ ʨʦʪʘʮʠʦʥʥʦʛʦ ʬʦʨʤʦʚʘʥʠʝ ʠʟ ʪʝʨʤʦʧʣʘʩʪʠʯʥʳʭ ʧʦʣʠʤʝʨʦʚ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʨʦʪʦʬʦʨʤʦʚʦʯʥʳʭ ʤʘʰʠʥ ʩʠʣʘʤʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʶ 

ʧʨʠʚʝʣʦ ʙʳ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʠʭ ʩʪʦʠʤʦʩʪʠ. ʆʜʥʘʢʦ, ʵʪʦ ʩʦʧʨʷʞʝʥʦ ʩ ʚʳʩʦ-

ʢʠʤʠ ʨʠʩʢʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʣʦʞʥʦʡ ʤʘʰʠʥʳ ʚ ʫʩ-

ʣʦʚʠʷʭ ʝʜʠʥʠʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʠʚʦʜʦʚ ʨʦʪʦ-

ʬʦʨʤʦʚʦʯʥʦʡ ʤʘʰʠʥʳ, ʠʤʝʶʱʝʡ ʧʨʦʩʪʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʥʠʟʢʫʶ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠ ʚʳʩʦ-

ʢʫʶ ʥʘʜʝʞʥʦʩʪʴ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʦʪʘʮʠʦʥʥʦʝ ʬʦʨʤʦʚʘʥʠʝ, ʨʦʪʦʬʦʨʤʦʚʦʯʥʘʷ ʤʘʰʠʥʘ, ʧʨʠʚʦʜ, ʨʝ-

ʜʫʢʪʦʨ, ʛʣʘʚʥʘʷ ʧʝʨʝʜʘʯʘ. 

 

ʈʦʪʘʮʠʦʥʥʦʝ ʬʦʨʤʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʨʝʤʝʥʥʫʶ ʠ ʚʳʩʦʢʦ-

ʨʝʥʪʘʙʝʣʴʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʳʭ ʠʟʜʝʣʠʡ ʨʘʟʣʠʯʥʦʡ ʢʦʥʬʠʛʫ-

ʨʘʮʠʠ ʠ ʨʘʟʤʝʨʦʚ ʠʟ ʪʝʨʤʦʧʣʘʩʪʠʯʥʳʭ ʧʦʣʠʤʝʨʦʚ [2]. ʆʩʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʧʦʣʠʤʝʨʥʦʛʦ ʤʘʪʝʨʠʘ-

ʣʘ ʧʦ ʩʪʝʥʢʘʤ ʬʦʨʤʳ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʨʘʱʝʥʠʝʤ ʬʦʨʤʳ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʜʚʫʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʦʩʝʡ. ʇʨʦʠʟʚʦʜʩʪʚʦʤ ʧʦʣʠʤʝʨʥʳʭ ʠʟʜʝʣʠʡ 

ʟʘʥʷʪʳ ʚ ʦʩʥʦʚʥʦʤ ʤʘʣʳʝ ʧʨʝʜʧʨʠʷʪʠʷ. ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʛʦ 

ʨʦʪʦʬʦʨʤʦʚʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [3] ʩʜʝʨʞʠʚʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʝʭʥʦʣʦ-

ʛʠʠ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʨʦʪʦʬʦʨʤʦʚʦʯʥʳʭ ʤʘʰʠʥ ʩʠʣʘʤʠ ʩʘʤʠʭ 

ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʶ ʧʨʠʚʝʣʦ ʙʳ ʢ ʩʫʱʝʩʪʚʝʥʥʦ-

ʤʫ ʩʥʠʞʝʥʠʶ ʠʭ ʩʪʦʠʤʦʩʪʠ. ʆʜʥʘʢʦ, ʵʪʦ ʩʦʧʨʷʞʝʥʦ ʩ ʚʳʩʦʢʠʤʠ ʨʠʩʢʘʤʠ, 

ʩʚʷʟʘʥʥʳʤʠ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʣʦʞʥʦʡ ʤʘʰʠʥʳ ʚ ʫʩʣʦ-

ʚʠʷʭ ʝʜʠʥʠʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʚʦʜʦʚ ʨʦʪʦʬʦʨʤʦ-

ʚʦʯʥʦʡ ʤʘʰʠʥʳ, ʠʤʝʶʱʝʡ ʧʨʦʩʪʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʥʠʟʢʫʶ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠ 

ʚʳʩʦʢʫʶ ʥʘʜʝʞʥʦʩʪʴ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʘ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çɼʝʪʘʣʠ 

ʤʘʰʠʥ ʠ ʦʩʥʦʚʳ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷè. ʉʦʛʣʘʩʥʦ ʚʳʜʘʥʥʦʤʫ ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘ-
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ʜʘʥʠʶ, ʥʝʦʙʭʦʜʠʤʦ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʧʨʠʚʦʜʳ ʨʦʪʦʬʦʨʤʦʚʦʯʥʦʡ ʤʘʰʠʥʳ, ʢʦ-

ʪʦʨʘʷ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

- ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʬʦʨʤʳ: ʚʳʩʦʪʘ ï 2,675 ʤ, ʜʠʘʤʝʪʨ ï 2,305 ʤ; 

- ʤʘʩʩʘ ʬʦʨʤʳ ï 1000 ʢʛ; 

- ʤʘʩʩʘ, ʟʘʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ï 250 ʢʛ; 

- ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʢʘʤʝʨʝ ï 210
0
ʉ 

- ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʘ çʨʫʢʠè - 6 ʦʙ/ʤʠʥ; 

- ʥʘʠʙʦʣʴʰʠʡ ʤʦʤʝʥʪ, ʧʨʠʣʦʞʝʥʥʳʡ ʢ ʚʘʣʫ çʨʫʢʠè - 3200 ʅʤ; 

- ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʬʦʨʤʳ - 6 ʦʙ/ʤʠʥ; 

- ʥʘʠʙʦʣʴʰʠʡ ʤʦʤʝʥʪ, ʧʨʠʣʦʞʝʥʥʳʡ ʢ ʚʘʣʫ ʬʦʨʤʳ- 2800 ʅʤ. 

ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʠʚʦʜʦʚ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 
 

ʈʠʩ. 1 ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʠʚʦʜʦʚ: 1 ï çʨʫʢʘè, 2 ï ʬʦʨʤʘ, 3 ï ʵʣʝʢʪʨʦ-

ʜʚʠʛʘʪʝʣʴ, 4 - ʯʝʨʚʷʯʥʳʡ ʨʝʜʫʢʪʦʨ, 5 ï ʮʝʧʥʘʷ ʧʝʨʝʜʘʯʘ, 6 ï ʢʦʥʠʯʝʩʢʠʡ ʨʝ-

ʜʫʢʪʦʨ, 7 ï ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ,8 - ʯʝʨʚʷʯʥʳʡ ʨʝʜʫʢʪʦʨ, 9 ï ʮʝʧʥʘʷ ʧʝʨʝʜʘʯʘ 

 

ʂʠʥʝʤʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʧʦʟʚʦʣʠʣ ʧʦʜʦʙʨʘʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ, ʦʧʨʝʜʝ-

ʣʠʪʴ ʦʙʱʠʝ ʧʝʨʝʜʘʪʦʯʥʳʝ ʯʠʩʣʘ ʧʨʠʚʦʜʘ ʬʦʨʤʳ ʠ ʧʨʠʚʦʜʘ çʨʫʢʠè ʠ ʚʳʧʦʣ-

ʥʠʪʴ ʨʘʟʙʠʝʥʠʝ ʦʙʱʠʭ ʧʝʨʝʜʘʪʦʯʥʳʭ ʯʠʩʝʣ ʧʦ ʧʝʨʝʜʘʯʘʤ ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥ-

ʜʘʮʠʷʤ [1]. ʇʨʠʚʦʜ çʨʫʢʠè ʚʢʣʶʯʘʝʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ɸʀʈ 100 S4 ʤʦʱʥʦ-

ʩʪʴʶ 3 ʢɺʪ, ʩ ʘʩʠʥʭʨʦʥʥʦʡ ʯʘʩʪʦʪʦʡ ʚʨʘʱʝʥʠʷ 1410 ʦʙ/ʤʠʥ, ʯʝʨʚʷʯʥʫʶ ʧʝʨʝ-

ʜʘʯʫ ʩ ʧʝʨʝʜʘʪʦʯʥʳʤ ʦʪʥʦʰʝʥʠʝʤ 80 ʠ ʮʝʧʥʫʶ ʧʝʨʝʜʘʯʫ ʩ ʧʝʨʝʜʘʪʦʯʥʳʤ ʦʪ-

ʥʦʰʝʥʠʝʤ 3,2. ʇʨʠʚʦʜ ʬʦʨʤʳ ʚʢʣʶʯʘʝʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ɸʀʈ 90 L4 ʤʦʱʥʦ-

ʩʪʴʶ 2,2 ʢɺʪ, ʩ ʘʩʠʥʭʨʦʥʥʦʡ ʯʘʩʪʦʪʦʡ ʚʨʘʱʝʥʠʷ 1395 ʦʙ/ʤʠʥ, ʯʝʨʚʷʯʥʫʶ ʧʝ-

ʨʝʜʘʯʫ ʩ ʧʝʨʝʜʘʪʦʯʥʳʤ ʦʪʥʦʰʝʥʠʝʤ 40, ʮʝʧʥʫʶ ʧʝʨʝʜʘʯʫ ʩ ʧʝʨʝʜʘʪʦʯʥʳʤ 

ʦʪʥʦʰʝʥʠʝʤ 1,1, ʢʘʨʜʘʥʥʫʶ ʧʝʨʝʜʘʯʫ ʠ ʢʦʥʠʯʝʩʢʠʡ ʨʝʜʫʢʪʦʨ ʩ ʧʝʨʝʜʘʪʦʯ-

ʥʳʤ ʦʪʥʦʰʝʥʠʝʤ 5,1. 

ʏʝʨʚʷʯʥʳʝ ʧʝʨʝʜʘʯʠ ʧʨʠʚʦʜʘ ʬʦʨʤʳ ʠ ʧʨʠʚʦʜʘ çʨʫʢʠè ʨʘʩʧʦʣʦʞʝʥʳ ʚʥʝ 

ʪʝʧʣʦʚʦʡ ʢʘʤʝʨʳ, ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʞʝʩʪʢʦʤ ʦʩʥʦʚʘʥʠʠ, ʠʤʝʶʪ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʫʶ ʩʭʝʤʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ. ʇʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʩʝʨʠʡʥʳʝ ʯʝʨʚʷʯʥʳʝ ʨʝʜʫʢʪʦʨʳ, ʚʳʧʫʩʢʘʝʤʳʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ 



114 

 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ [4]. ʇʦʜʙʦʨ ʵʣʝʤʝʥʪʦʚ ʮʝʧʥʳʭ ʧʝʨʝʜʘʯ ʪʘʢʞʝ ʥʝ ʩʦʩʪʘʚʣʷʝʪ 

ʦʩʦʙʳʭ ʧʨʦʙʣʝʤ [5]. 

ʋʩʣʦʚʠʷ ʨʘʙʦʪʳ ʢʦʥʠʯʝʩʢʦʛʦ ʨʝʜʫʢʪʦʨʘ ʧʨʠʚʦʜʘ ʬʦʨʤʳ ʦʯʝʥʴ ʪʷʞʝʣʳʝ: 

ʙʦʣʴʰʠʝ ʢʨʫʪʷʱʠʡ ʠ ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ, ʧʨʠʣʦʞʝʥʥʳʝ ʢ ʚʘʣʫ, ʟʥʘʯʠʪʝʣʴ-

ʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʚʘʣʘ ʠ ʢʦʨʧʫʩʘ ʨʝʜʫʢʪʦʨʘ, ʚʨʘʱʝʥʠʝ ʨʝʜʫʢʪʦʨʘ ʚʤʝʩʪʝ ʩ 

çʨʫʢʦʡè ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʪʝʧʣʦʚʦʡ ʢʘʤʝʨʝ, ʟʘʪʨʫʜʥʝʥʥʳʡ ʜʦʩʪʫʧ ʜʣʷ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʕʪʦ ʟʘʪʨʫʜʥʷʝʪ ʧʦʜʙʦʨ ʛʦʪʦʚʦʛʦ ʩʝʨʠʡʥʦʛʦ ʨʝ-

ʜʫʢʪʦʨʘ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʢʦʥʠʯʝʩʢʦʛʦ ʨʝʜʫʢʪʦʨʘ ʦʨʠʛʠʥʘʣʴʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʧʨʷʞʝʥʦ ʩ ʙʦʣʴʰʠʤʠ ʠʟʜʝʨʞʢʘʤʠ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʠʤʠ ʨʠʩʢʘ-

ʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʠʟʛʦʪʦʚʣʝʥʠʷ. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ 

ʙʳʣʦ ʥʘʡʜʝʥʦ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʜʫʢʪʦʨʘ ʛʣʘʚʥʦʡ ʧʝʨʝʜʘʯʠ ʠ ʵʣʝʤʝʥʪʦʚ ʚʝ-

ʜʫʱʝʛʦ ʤʦʩʪʘ ʘʚʪʦʤʦʙʠʣʷ ʋɸɿ-31512 ʧʨʠ ʯʘʩʪʠʯʥʦʤ ʠʟʤʝʥʝʥʠʠ ʠʭ ʢʦʥʩʪ-

ʨʫʢʮʠʠ (ʨʠʩ.2). ʈʝʜʫʢʪʦʨ ʛʣʘʚʥʦʡ ʧʝʨʝʜʘʯʠ ï ʢʦʥʠʯʝʩʢʠʡ ʩʦ ʩʧʠʨʘʣʴʥʳʤʠ 

ʟʫʙʴʷʤʠ, ʩ ʧʝʨʝʜʘʪʦʯʥʳʤ ʯʠʩʣʦʤ 5,125, ʥʘʠʙʦʣʴʰʠʤ ʜʦʧʫʩʪʠʤʳʤ ʤʦʤʝʥʪʦʤ 

ʥʘ ʚʝʜʦʤʦʤ ʚʘʣʝ ʥʝ ʤʝʥʝʝ 4450 ʅʤ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʜʫʢʪʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʥʝʦʙʭʦʜʠʤʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʈʝʜʫʢʪʦʨ ʠʤʝʝʪ ʯʫʛʫʥʥʳʡ ʨʘʟʲʝʤʥʳʡ ʢʦʨʧʫʩ, ʷʚ-

ʣʷʶʱʠʡʩʷ ʯʘʩʪʴʶ ʚʝʜʫʱʝʛʦ ʤʦʩʪʘ.  

 
 

ʈʠʩ. 2 ʈʝʜʫʢʪʦʨ ʧʨʠʚʦʜʘ ʬʦʨʤʳ 
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ɺ ʢʫʨʩʦʚʦʤ ʧʨʦʝʢʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʨʘʙʦʪʘʥʥʳʡ ʨʝʜʫʢʪʦʨ 1 ʫʩʪʘʥʦʚʠʪʴ 

ʥʘ ʚʘʣʝ ʬʦʨʤʳ 2, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʝ ʦʧʦʨʳ 3 ʠ 4, ʨʘʟʤʝʱʝʥʥʳʝ ʥʘ 

çʨʫʢʝè 11. ɼʣʷ ʵʪʦʛʦ ʚʝʜʦʤʦʝ ʟʫʙʯʘʪʦʝ ʢʦʣʝʩʦ 5 ʩʦʝʜʠʥʷʝʤ ʩʦ ʩʪʫʧʠʮʝʡ 6, ʫʩ-

ʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʚʘʣ ʬʦʨʤʳ 2. ʂʦʨʧʫʩ ʨʝʜʫʢʪʦʨʘ ʩʦʝʜʠʥʷʝʤ ʩʦ ʩʪʘʢʘʥʦʤ 7, ʫʩ-

ʪʘʥʦʚʣʝʥʥʳʤ ʥʘ ʪʦʤ ʞʝ ʚʘʣʝ ʬʦʨʤʳ 2 ʥʘ ʧʦʜʰʠʧʥʠʢʘʭ 8. ʇʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪ-

ʚʝ ʙʘʟ ʩʪʫʧʠʮʳ ʚʝʜʦʤʦʛʦ ʢʦʣʝʩʘ ʠ ʢʦʨʧʫʩʘ ʨʝʜʫʢʪʦʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʷʜʦʤ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʫʯʘʩʪʢʠ ʚʘʣʘ, ʯʪʦ ʩʚʦʜʠʪ ʢ ʤʠʥʠʤʫʤʫ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʝʨʝ-

ʤʝʱʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʟʫʙʯʘʪʦʡ ʧʝʨʝʜʘʯʠ ʧʨʠ ʨʘʙʦʪʝ ʚʘʣʘ ʧʦʜ ʥʘʛʨʫʟʢʦʡ. ɼʣʷ 

ʚʦʩʧʨʠʷʪʠʷ ʨʝʘʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʘ ʩʪʘʢʘʥ ʥʘ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʝʝʪ 

ʰʣʠʮ, ʢʦʪʦʨʳʡ ʩʦʧʨʷʛʘʝʪʩʷ ʧʦ ʧʝʨʝʭʦʜʥʦʡ ʧʦʩʘʜʢʝ ʩ ʧʘʟʦʤ ʫʧʦʨʘ 9, ʞʝʩʪʢʦ 

ʩʚʷʟʘʥʥʦʛʦ ʩ ʢʦʨʧʫʩʦʤ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʨʝʜʫʢʪʦʨʫ ʦʛʨʘʥʠʯʝʥʦ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚ 

ʦʩʝʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʠ ʜʝʬʦʨʤʘʮʠʷʭ ʢʦʥʩʪʨʫʢʮʠʠ çʨʫʢʠè, ʠʩʢʣʶʯʠʚ ʧʨʠ 

ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʩʝʚʳʝ ʥʘʛʨʫʟʢʠ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʥʘ ʨʝʜʫʢʪʦʨ. ɼʣʷ ʨʝʛʫʣʠ-

ʨʦʚʘʥʠʷ ʢʦʥʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʠ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʧʨʦʢʣʘʜʢʠ ʤʝʞʜʫ ʢʦʨʧʫʩʦʤ ʠ 

ʩʪʘʢʘʥʦʤ. ɼʣʷ ʩʤʘʟʢʠ ʟʫʙʯʘʪʦʡ ʧʝʨʝʜʘʯʠ ʠ ʧʦʜʰʠʧʥʠʢʦʚ ʧʨʠʤʝʥʠʤ ʚʳʩʦʢʦ-

ʪʝʤʧʝʨʘʪʫʨʥʫʶ ʧʣʘʩʪʠʯʥʫʶ ʩʤʘʟʢʫ çʊʦʤʬʣʦʥ ʇʌ 280è. ɼʣʷ ʩʤʘʟʳʚʘʥʠʷ ʚ 

ʢʦʨʧʫʩʝ ʨʝʜʫʢʪʦʨʘ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚʳʧʦʣʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʦʢʦʥ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘʝʤʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʠʚʦʜʦʚ ʨʦʪʦʬʦʨʤʦʚʦʯʥʦʡ 

ʤʘʰʠʥʳ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʤʧʣʝʢʪʦʚʘʥʘ ʠʟ ʩʝʨʠʡʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʪʣʠʯʘʶ-

ʱʠʭʩʷ ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʴʶ ʠ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʴʶ, ʠ ʜʝʪʘʣʝʡ ʧʨʦʩʪʦʡ ʢʦʥ-

ʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʣʶʙʦʤ ʧʨʝʜʧʨʠ-

ʷʪʠʠ. 
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The high cost of equipment hinders the spread of technology of rotary molding of thermop-

lastic polymers. Designing and manufacturing of rotoforming machines by enterprises using the 

technology would lead to a significant reduction in their cost. However, this involves high risks 
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associated with ensuring the quality of manufacturing of a complex machine in a single produc-

tion. The paper proposes the design of the drives of the rotoforming machine, which has a simple 

design, low cost and high reliability. 

Keywords: rotational moulding, rotational machine, drive, gearbox, main gear. 

 

ʋɼʂ 621 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʇʈʀʏʀʅ ʀɿʅʆʉɸ ʀ ɿɸʉɸʃʀɺɸʅʀʗ ʂʈʋɻʆɺ 

ʇʈʀ ʐʃʀʌʆɺɸʅʀʀ ʄʀʂʈʆʇʆʈʀʉʊʓʍ ʇʆʂʈʓʊʀʁ ɺɸʃʆɺ 

 

ʉ.ʅ. ʀʥʦʟʝʤʮʝʚʘ
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ɺ.ɺ. ɻʨʠʮʝʥʢʦ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ  

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʦʚ ʧʨʠʯʠʥ 

ʠʟʥʦʩʘ ʠ ʟʘʩʘʣʠʚʘʥʠʷ ʰʣʠʬʦʚʘʣʴʥʳʭ ʢʨʫʛʦʚ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʤʠʢʨʦʧʦʨʠʩʪʳʭ ʧʦʢʨʳʪʠʡ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʚʘʣʦʚ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʰʣʠʬʦʚʘʥʠʷ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʩʪʦʡʢʦʩʪʠ 

ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʧʨʠʯʠʥ ʠʟʥʦʩʘ ʠ ʟʘ-

ʩʘʣʠʚʘʥʠʷ ʰʣʠʬʦʚʘʣʴʥʳʭ ʢʨʫʛʦʚ ʠ ʚʳʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʠʭ ʤʠʥʠʤʠʟʘʮʠʠ ʧʨʠ ʦʙʨʘ-

ʙʦʪʢʝ ʤʠʢʨʦʧʦʨʠʩʪʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʨʦʧʦʨʠʩʪʳʝ ʧʦʢʨʳʪʠʷ, ʟʘʩʘʣʠʚʘʥʠʝ, ʟʘʪʫʧʣʝʥʠʝ, ʦʙʨʘʙʦʪʢʘ 

ʰʣʠʬʦʚʘʥʠʝʤ, ʘʙʨʘʟʠʚʥʦʝ ʠʟʥʘʰʠʚʘʥʠʝ, ʨʝʞʫʱʠʡ ʠʥʩʪʨʫʤʝʥʪ. 

 

ʆʙʳʯʥʦʝ ʨʝʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʞʠʤʥʦïʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʘʙʨʘʟʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʢʦʪʦʨʳʭ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ 

ʦʙʨʘʙʦʪʢʫ ʜʝʪʘʣʝʡ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʪʦʯʥʦʩʪʠ, ʰʝʨʦʭʦʚʘʪʦʩʪʠ, ʩʪʨʫʢʪʫʨʝ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʠ ʜʨʫʛʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ 

ʰʣʠʬʦʚʘʣʴʥʳʤʠ ʢʨʫʛʘʤʠ ʩ ʨʘʟʥʳʤʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ɼʦʩʪʦʚʝʨʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚʘʭ 

ʠʥʩʪʨʫʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʧʘʩʧʦʨʪ ʠʥʩʪʨʫʤʝʥʪʘ. ɼʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʧʝʨʘʮʠʡ ʰʣʠʬʦʚʘʥʠʷ ʦʙʣʝʛʯʘʝʪ ʨʝʰʝʥʠʝ ʪʘʢʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʢʘʢ ʚʳʙʦʨ ʠʥʩʪʨʫʤʝʥʪʘ, ʥʘʟʥʘʯʝʥʠʝ ʨʝʞʠʤʦʚ 

ʰʣʠʬʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʝʨʠʦʜʘ ʩʪʦʡʢʦʩʪʠ ʰʣʠʬʦʚʘʣʴʥʦʛʦ ʢʨʫʛʘ ʠ 

ʧʦʟʚʦʣʷʝʪ ʩʨʘʚʥʠʪʴ ʠʥʩʪʨʫʤʝʥʪʳ ʨʘʟʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ  [2]. 

ʇʨʠ ʰʣʠʬʦʚʘʥʠʠ ʧʦʨʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʤʠʢʨʦʪʚʸʨʜʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ (ʜʦ 20é30 %), ʥʦ ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦʨʠʩʪʦʩʪʴ ʚ 

ʪʦʥʢʦʤ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʧʣʦʪʥʝʥʠʷ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ 

ʥʝʠʟʙʝʞʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ ʰʣʠʬʦʚʘʥʠʷ. 

ʀʟʤʝʥʷʷ ʨʝʞʠʤʳ ʰʣʠʬʦʚʘʥʠʷ, ʤʦʞʥʦ ʪʦʣʴʢʦ ʥʝʤʥʦʛʦ ʫʚʝʣʠʯʠʪʴ ʣʠʙʦ 

ʫʤʝʥʴʰʠʪʴ ʩʪʝʧʝʥʴ ʫʧʣʦʪʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʦʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʥʦʤʠʥʘʣʘ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʠʩʭʦʜʥʦʡ ʚʝʣʠʯʠʥʦʡ ʧʦʨʠʩʪʦʩʪʠ ʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ [1]. 
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ʐʣʠʬʦʚʘʥʠʝ ï ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦʢʨʳʪʠʡ, ʘ ʥʘʣʠʯʠʝ ʧʦʨʠʩʪʦʩʪʠ ʚ 

ʤʘʪʝʨʠʘʣʘʭ ʨʘʩʰʠʨʷʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʰʣʠʬʦʚʘʥʠʷ ʢʘʢ ʤʝʪʦʜʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʧʨʦʯʥʝʥʠʷ ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʍʦʪʷ ʦʙʨʘʙʦʪʢʘ 

ʠʭ ʰʣʠʬʦʚʘʥʠʝʤ ʟʘʪʨʫʜʥʝʥʘ ʠʟ-ʟʘ ʙʳʩʪʨʦʛʦ ʠʟʥʦʩʘ ʠ ʟʘʩʘʣʠʚʘʥʠʷ ʢʨʫʛʦʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʩʘʣʠʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʰʣʠʬʦʚʘʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʠʣʘ ʨʝʟʘʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʟʦʥʝ ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʧʨʠ ʢʦʪʦʨʦʡ ʚʦʟʤʦʞʥʘ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ. ʀʥʩʪʨʫʤʝʥʪ 

ʠʥʪʝʥʩʠʚʥʦ ʪʝʨʷʝʪ ʨʝʞʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʚʩʣʝʜʩʪʚʠʝ ʟʘʩʘʣʠʚʘʥʠʷ. ʆʩʥʦʚʥʦʡ 

ʧʨʠʯʠʥʦʡ ʟʘʩʘʣʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʣʠʧʘʥʠʝ ʯʘʩʪʠʮ ʤʘʪʝʨʠʘʣʘ ʟʘʛʦʪʦʚʢʠ ʥʘ 

ʘʙʨʘʟʠʚʥʳʝ ʟʝʨʥʘ ʠ ʯʝʤ ʚʳʰʝ ʧʣʘʩʪʠʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʟʘʛʦʪʦʚʢʠ, ʪʝʤ ʙʫʜʝʪ 

ʚʳʰʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʣʠʧʘʥʠʷ [3]. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʰʣʠʬʦʚʘʥʠʷ ʜʝʪʘʣʠ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʯʠʩʪʠʪʴ ʨʘʙʦʯʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʰʣʠʬʦʚʘʣʴʥʦʛʦ ʢʨʫʛʘ ʦʪ 

ʯʘʩʪʠʮ, ʥʘʣʠʧʰʠʭ ʥʘ ʘʙʨʘʟʠʚʥʳʝ ʟʝʨʥʘ. ʊʘʢ, ʚ ʨʘʙʦʪʝ [4] ʜʣʷ ʦʯʠʩʪʢʠ 

ʠʥʩʪʨʫʤʝʥʪʘ ʘʚʪʦʨʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʙʨʘʟʠʚʥʳʝ ʣʝʥʪʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʠʢʨʦʧʦʨʠʩʪʳʝ ʧʦʢʨʳʪʠʷ ʦʙʳʯʥʦ ʦʙʨʘʙʘʪʳʚʘʶʪ 

ʘʙʨʘʟʠʚʥʳʤ ʠ ʘʣʤʘʟʥʳʤ ʰʣʠʬʦʚʘʥʠʝʤ. ɸʙʨʘʟʠʚʥʳʝ ʢʨʫʛʠ ʠʟ 

ʵʣʝʢʪʨʦʢʦʨʫʥʜʦʚ, ʢʘʨʙʠʜʦʚ ʢʨʝʤʥʠʷ ʠ ʜʨʫʛʠʭ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ 

ʰʣʠʬʦʚʘʥʠʠ ʧʦʢʨʳʪʠʡ ʠʤʝʶʪ ʥʝʙʦʣʴʰʦʡ ʧʝʨʠʦʜ ʩʪʦʡʢʦʩʪʠ, ʢʦʪʦʨʳʡ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʥʘ ʧʦʥʠʞʝʥʥʳʭ ʨʝʞʠʤʘʭ ʩʦʩʪʘʚʣʷʝʪ 1é3 ʤʠʥ ʠʟ-ʟʘ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʠʟʥʦʩʘ ʠ ʟʘʩʘʣʠʚʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ʇʦ ʜʘʥʥʳʤ ʠʩʪʦʯʥʠʢʘ [1], ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʤʘʟʥʳʭ ʢʨʫʛʦʚ ʥʘ 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʚʷʟʢʘʭ ʩʦʢʨʘʱʘʝʪ ʠʭ ʫʜʝʣʴʥʳʡ ʠʟʥʦʩ ʚ 2é5 ʨʘʟ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʨʫʛʘʤʠ ʥʘ ʦʨʛʘʥʠʯʝʩʢʦʡ ʠ ʢʝʨʘʤʠʯʝʩʢʦʡ ʩʚʷʟʢʘʭ, ʪʘʢ ʢʘʢ 

ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦʚʝʯʥʘʷ ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʩʚʷʟʢʘ ʧʨʦʯʥʦ ʫʜʝʨʞʠʚʘʝʪ ʟʝʨʥʘ. 

ɸʣʤʘʟʥʳʝ ʢʨʫʛʠ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʩʚʷʟʢʝ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʢʨʳʪʠʡ ʥʘ 

ʞʝʣʝʟʥʦʡ ʦʩʥʦʚʝ ʙʳʩʪʨʦ ʟʘʩʘʣʠʚʘʶʪʩʷ ʧʦ ʧʨʠʯʠʥʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʨʦʜʩʪʚʘ 

ʤʘʪʝʨʠʘʣʦʚ ʜʝʪʘʣʠ ʠ ʩʚʷʟʢʠ ʠʥʩʪʨʫʤʝʥʪʘ. 

ɸʙʨʘʟʠʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʠ ʰʣʠʬʦʚʘʥʠʠ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʠ ʧʝʨʤʘʥʝʥʪʥʳʤ ʩʠʣʦʚʳʤ, ʪʝʨʤʠʯʝʩʢʠʤ ʠ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʠʭ ʨʘʙʦʯʠʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠʟʥʘʰʠʚʘʶʪʩʷ, ʟʘʪʫʧʣʷʶʪʩʷ ʠ ʟʘʩʘʣʠʚʘʶʪʩʷ. 

ʇʦʜ ʠʟʥʘʰʠʚʘʥʠʝʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʦʪʜʝʣʝʥʠʝ ʯʘʩʪʠʮ 

ʨʘʙʦʯʝʛʦ ʩʣʦʷ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʩʦʢʨʘʱʝʥʠʶ ʝʛʦ ʨʘʟʤʝʨʦʚ ʠ ʤʘʩʩʳ. 

ʀʟʥʘʰʠʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ, ʚ ʦʩʥʦʚʥʦʤ, ʟʘ ʩʯʝʪ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʪʠʨʘʥʠʷ 

ʚʝʨʰʠʥ ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ ʟʝʨʝʥ ʠ ʧʦʷʚʣʝʥʠʷ ʥʘ ʥʠʭ ʧʣʦʱʘʜʦʢ ʠʟʥʦʩʘ. 

ɿʘʪʫʧʣʝʥʠʝ ï ʵʪʦ ʠʟʤʝʥʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʝʛʦ ʨʘʙʦʯʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʠʟʥʘʰʠʚʘʥʠʷ ʘʙʨʘʟʠʚʥʳʭ ʟʝʨʝʥ, ʧʨʠʚʦʜʷʱʝʝ ʢ 

ʩʥʠʞʝʥʠʶ ʨʝʞʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ. 

ʇʦʜ ʟʘʩʘʣʠʚʘʥʠʝʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʧʝʨʝʥʦʩʘ ʥʘ ʨʘʙʦʯʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʘʙʨʘʟʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʯʘʩʪʠʮ ʰʣʘʤʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʯʘʩʪʠʮ 

ʘʙʨʘʟʠʚʘ, ʩʚʷʟʢʠ ʠ ʰʣʠʬʦʚʘʣʴʥʦʡ ʩʪʨʫʞʢʠ, ʩʧʦʩʦʙʥʳʭ ʧʨʦʥʠʢʥʫʪʴ ʠ 

ʫʜʝʨʞʘʪʴʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʝʞʜʫ ʘʙʨʘʟʠʚʥʳʤʠ ʟʝʨʥʘʤʠ ʠ ʚ ʧʦʨʘʭ ʢʨʫʛʘ  [3]. 



118 

 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʩʘʣʠʚʘʥʠʷ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʫʛʘ ʧʨʠ 

ʰʣʠʬʦʚʘʥʠʠ ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴ ʧʫʪʝʤ ʧʦʜʙʦʨʘ ʤʘʪʝʨʠʘʣʘ ʘʙʨʘʟʠʚʥʦʛʦ ʟʝʨʥʘ 

ʠ ʩʚʷʟʢʠ ʢʨʫʛʘ (ʚ ʥʘʠʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʢ ʘʜʛʝʟʠʦʥʥʦʤʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩ ʤʘʪʝʨʠʘʣʦʤ ʟʘʛʦʪʦʚʢʠ), ʚʳʙʦʨʘ ʧʦʜʭʦʜʷʱʝʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʣʠʬʦʚʘʣʴʥʦʛʦ ʢʨʫʛʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʣʴʝʬʘ ʝʛʦ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʧʨʘʚʢʝ, ʫʤʝʥʴʰʝʥʠʷ 

ʪʝʧʣʦʩʠʣʦʚʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʟʘ ʩʯʝʪ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʣʠʬʦʚʘʣʴʥʦʛʦ ʢʨʫʛʘ, ʨʝʞʠʤʦʚ ʦʙʨʘʙʦʪʢʠ, ʩʦʩʪʘʚʘ ʠ 

ʪʝʭʥʠʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʆɾ [3]. 

ʇʦ ʜʘʥʥʳʤ ʠʩʪʦʯʥʠʢʘ [1], ʟʘʩʘʣʠʚʘʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʣʦʢʘʣʴʥʦʛʦ 

ʩʭʚʘʪʳʚʘʥʠʷ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ (ʥʘʛʨʝʪʦʛʦ ʠ ʧʣʘʩʪʠʯʝʩʢʠ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ) 

ʤʝʪʘʣʣʘ ʩ ʚʳʩʪʫʧʘʤʠ ʩʫʙʤʠʢʨʦʧʨʦʬʠʣʷ ʘʙʨʘʟʠʚʥʳʝ ʟʝʨʥʘ ʧʨʠ ʝʛʦ ʢʦʥʪʘʢʪʝ 

ʩʦ ʰʣʠʬʫʝʤʦʡ ʜʝʪʘʣʴʶ. ʇʝʨʚʠʯʥʳʤ ʘʢʪʦʤ ʩʭʚʘʪʳʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʤʝʭʘʥʠʯʝʩʢʦʝ ʟʘʱʝʤʣʝʥʠʝ ʤʠʢʨʦʩʪʨʫʞʝʢ ʤʝʪʘʣʣʘ ʚ ʥʝʨʦʚʥʦʩʪʷʭ 

ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʥʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʘʙʨʘʟʠʚʥʦʛʦ ʟʝʨʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʘʚʢʠ ʢʨʫʛʘ ʠʣʠ ʩʢʘʣʳʚʘʥʠʷ ʟʸʨʝʥ ʫʞʝ ʚ ʧʨʦʮʝʩʩʝ ʰʣʠʬʦʚʘʥʠʷ. 

ʇʨʠ ʥʘʟʥʘʯʝʥʠʠ ʨʘʮʠʦʥʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʨʫʛʘ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʚʠʜʘ ʘʙʨʘʟʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʫʞʥʦ ʧʨʘʚʠʣʴʥʦ ʚʳʙʠʨʘʪʴ ʨʝʞʠʤ ʝʛʦ ʨʘʙʦʪʳ. 

ʇʨʠ ʨʘʙʦʪʝ ʚ ʨʝʞʠʤʝ ʦʩʳʧʘʥʠʷ ʢʨʫʛʠ ʙʳʩʪʨʦ ʠʟʤʝʥʷʶʪ ʩʚʦʶ ʬʦʨʤʫ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʢʨʫʛʣʦʩʪʠ ʠ ʮʠʣʠʥʜʨʠʯʥʦʩʪʠ ʥʘ ʜʝʪʘʣʷʭ 

ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʜʦʧʫʩʢʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʦʪ ʨʝʞʠʤ 

ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʦʙʜʠʨʦʯʥʦʤ ʰʣʠʬʦʚʘʥʠʠ, ʢʦʛʜʘ ʦʙʨʘʙʦʪʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʩ 

ʙʦʣʴʰʠʤʠ ʧʦʜʘʯʘʤʠ, ʚʳʟʳʚʘʶʱʠʤʠ ʨʘʟʨʫʰʝʥʠʝ ʟʝʨʝʥ ʠ ʚʳʨʳʚʘʥʠʝ ʠʭ ʠʟ 

ʩʚʷʟʢʠ [1]. 

ʈʘʙʦʪʘ ʢʨʫʛʦʚ ʚ ʨʝʞʠʤʝ ʟʘʪʫʧʣʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʠʟʢʠʤ 

ʩʘʤʦʟʘʪʘʯʠʚʘʥʠʝʤ, ʠʥʪʝʥʩʠʚʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʣʦʱʘʜʦʢ ʠʟʥʦʩʘ ʥʘ 

ʘʙʨʘʟʠʚʥʦʤ ʟʝʨʥʝ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘ ʥʠʭ ʘʜʛʝʟʠʦʥʥʳʭ 

ʥʘʣʠʧʦʚ. ʅʘʣʠʯʠʝ ʪʘʢʠʭ ʧʣʦʱʘʜʦʢ ʧʨʠ ʰʣʠʬʦʚʘʥʠʠ ʧʦʢʨʳʪʠʡ ʧʨʠʚʦʜʠʪ 

ʦʙʳʯʥʦ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʚʠʙʨʘʮʠʡ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ, ʦʙʨʘʟʦʚʘʥʠʶ 

ʛʨʘʥʝʥʦʩʪʠ ʠ ʧʨʠʞʦʛʦʚ ʥʘ ʚʘʣʘʭ [1]. 

ʇʨʠ ʚʳʙʦʨʝ ʘʙʨʘʟʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʨʫʛʦʚ ʧʦʜʭʦʜʷʱʠʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʪʘʢʦʡ ʘʙʨʘʟʠʚ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʙʠʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʤʠʢʨʦʩʢʦʣʦʚ 

ʥʘ ʨʝʞʫʱʠʭ ʟʝʨʥʘʭ ʠ ʚ ʥʘʠʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʩʢʣʦʥʝʥ ʢ ʘʜʛʝʟʠʦʥʥʦʤʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩ ʦʙʨʘʙʘʪʳʚʘʝʤʳʤ ʧʦʢʨʳʪʠʝʤ [1]. 

ɺʳʚʦʜʳ ʧʦ ʨʘʙʦʪʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʦʣʛʦʡ ʨʘʙʦʪʳ ʟʝʨʥʘ ʰʣʠʬʦʚʘʣʴʥʦʛʦ ʢʨʫʛʘ ʠʟʥʘʰʠʚʘʶʪʩʷ, 

ʥʘʨʫʰʘʝʪʩʷ ʬʦʨʤʘ ʝʛʦ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʠ ʢʨʫʛ ʩʪʘʥʦʚʠʪʩʷ ʥʝʧʨʠʛʦʜʝʥ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦʜʘʨʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʠ 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʟʘʚʠʩʷʱʠʤ ʦʪ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ ʢʘʢ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʨʫʛʘ, ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ ʟʘʛʦʪʦʚʢʠ, ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ ʠ ʜʨ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʠʩʪʦʯʥʠʢʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʟʘʩʘʣʠʚʘʥʠʝ 

ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʰʣʠʬʦʚʘʣʴʥʦʛʦ ʢʨʫʛʘ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʠ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʜʝʪʘʣʠ. ʏʪʦʙʳ 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʰʣʠʬʦʚʘʥʠʷ ʟʘʛʦʪʦʚʢʠ ʥʫʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʦʯʠʩʪʢʫ 
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The article presents an overview of studies by various authors of the causes of wear and 

clogging of grinding wheels during the processing of microporous coatings of restored shafts. 

The relevance of these studies is due to the need to improve the efficiency of the grinding process 

by increasing the durability of the cutting tool. The purpose of this work is to identify the causes 

of wear and clogging of grinding wheels and develop recommendations for minimizing them 

when processing microporous surfaces. 

Keywords: microporous coatings, clogging, blunting, grinding, abrasive wear, cutting 

tools. 

 

ʋɼʂ621.922.02 

 

ʀʅʌʆʈʄɸʎʀʆʅʅʆɽ ʆɹɽʉʇɽʏɽʅʀɽ ɼʃʗ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ 

ʆʇʊʀʄɸʃʔʅʓʍ ʐʃʀʌʆɺɸʃʔʅʓʍ ʆʇɽʈɸʎʀʁ 

 

ʕ.ʆ. ʂʫʥʢʝʣʴ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʅ.ʉ. ɸʣʝʢʩʝʝʚ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ çɸʣʪʘʡʩʢʠʡ  

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ. ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 
ɸʥʥʦʪʘʮʠʷ. ʈʘʟʨʘʙʦʪʘʥ ʨʘʩʯʸʪʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʤʝʪʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʢʨʫʛʣʦʰʣʠʬʦʚʘʣʴʥʳʭ ʦʧʝ-

ʨʘʮʠʡ ʘʙʨʘʟʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʤʠʢʨʦʧʦʨʠʩʪʳʭ ʧʦʢʨʳʪʠʡ. ʉʬʦʨʤʠʨʦʚʘʥ ʩʦʩʪʘʚ ʧʘʨʘʤʝʪ-

ʨʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʢʨʫʛʣʦʰʣʠʬʦʚʘʣʴʥʦʡ ʦʧʝʨʘʮʠʠ. ʉʦʟ-

ʜʘʥ ʠʟʤʝʨʠʪʝʣʴʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʩʪʝʥʜ ʥʘ ʙʘʟʝ ʢʨʫʛʣʦʰʣʠʬʦʚʘʣʴʥʦʛʦ ʩʪʘʥʢʘ ʩ ʏʇʋ ʠ 

ʕɺʄ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʣʫʯʘʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʘʨʘʤʝʪʨʘʭ ʧʨʦʮʝʩʩʘ ʘʙʨʘ-

ʟʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʙʨʘʟʠʚʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʰʣʠʬʦʚʘʣʴʥʳʭ ʢʨʫʛʦʚ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʰʣʠʬʦʚʘʥʠʷ, 

ʨʝʞʠʤʳ ʨʝʟʘʥʠʷ, ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʩʪʝʥʜ. 
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ɺ ʨʝʤʦʥʪʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʳʩʦʢʘʷ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʦʙʫ-

ʩʣʦʚʣʝʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʠʭ ʧʨʦʯʥʳʤʠ, ʠʟʥʦʩʦʩʪʦʡʢʠʤʠ ʧʦʢʨʳʪʠʷʤʠ, ʚ ʯʘ-

ʩʪʥʦʩʪʠ, ʧʫʪʸʤ ʥʘʥʝʩʝʥʠʷ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʴ ʤʠʢʨʦʧʦʨʠʩʪʦʛʦ ʩʣʦʷ ʥʘ ʞʝʣʝʟ-

ʥʦʡ ʠ ʥʠʢʝʣʝʚʦʡ ʦʩʥʦʚʝ [2]. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʥʘʥʝʩʝʥʠʝ ʪʘʢʠʭ ʧʦʢʨʳʪʠʡ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ ʥʘʨʘʱʠʚʘʥʠʷ. ʆʩʦʙʝʥʥʦ ʵʪʦ 

ʦʱʫʪʠʤʦ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʜʝʪʘʣʝʡ ʩ ʤʘʣʳʤʠ ʧʨʝʜʝʣʴʥʳʤʠ ʠʟʥʦʩʘʤʠ, ʘ 

ʪʘʢʞʝ ʜʝʪʘʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʛʨʘʥʠʯʥʦʡ ʩʤʘʟʢʠ, ʥʘʧʨʠʤʝʨ, ʰʝʝʢ 

ʢʦʣʝʥʯʘʪʳʭ ʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʚʘʣʦʚ ʘʚʪʦʪʨʘʢʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. 

ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʜʝ-

ʪʘʣʝʡ ʧʦʣʫʯʠʣʠ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʛʘʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʥʘʧʳʣʝʥʠʷ: ʧʣʘʟʤʝʥ-

ʥʦʝ, ʛʘʟʦʧʣʘʤʝʥʥʦʝ, ʵʣʝʢʪʨʦʜʫʛʦʚʦʝ, ʜʝʪʦʥʘʮʠʦʥʥʦʝ ʠ ʜʨ. 

ʈʘʟʤʝʨʥʘʷ ʦʙʨʘʙʦʪʢʘ ʤʠʢʨʦʧʦʨʠʩʪʳʭ ʧʦʢʨʳʪʠʡ ʥʘ ʞʝʣʝʟʥʦʡ ʠ ʥʠʢʝʣʝ-

ʚʦʡ ʦʩʥʦʚʝ (ʜʘʣʝʝ ʧʨʦʩʪʦ ʧʦʢʨʳʪʠʡ) ʯʘʱʝ ʚʩʝʛʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʰʣʠʬʦʚʘʥʠʝʤ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʨʠʡʥʳʭ ʰʣʠʬʦʚʘʣʴʥʳʭ ʢʨʫʛʦʚ (ʐʂ). ʇʨʠ ʵʪʦʤ ʧʨʠʤʝ-

ʥʷʶʪʩʷ ʢʨʫʛʠ ʩ ʪʝʤʠ ʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʯʪʦ ʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʦʤʧʘʢʪʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ï ʩʪʘʣʝʡ ʠ ʯʫʛʫʥʦʚ. ʆʜʥʘʢʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʫʢʘʟʘʥ-

ʥʳʭ ʧʦʢʨʳʪʠʡ ï ʚʳʩʦʢʘʷ ʧʦʨʠʩʪʦʩʪʴ, ʥʘʣʠʯʠʝ ʦʢʩʠʜʦʚ ʠ ʰʣʘʢʦʚ, ʧʦʥʠʞʝʥʥʘʷ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʠ ʪ.ʜ. ï ʩʦʟʜʘʶʪ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʠʭ ʦʙʨʘʙʦʪʢʝ ʰʣʠʬʦʚʘʥʠ-

ʝʤ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʝʥʳ ʠʥʪʝʥʩʠʚʥʳʤ ʟʘʩʘʣʠʚʘʥʠʝʤ ʐʂ, ʪ.ʝ. ʥʘʣʠʧʘʥʠʝʤ 

ʯʘʩʪʠʮ ʧʦʢʨʳʪʠʷ ʥʘ ʨʘʙʦʯʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ [3]. ʇʨʠ ʵʪʦʤ ʢʘʯʝʩʪ-

ʚʦ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝ ʦʪʚʝʯʘʝʪ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʘ ʠʟ-ʟʘ 

ʯʘʩʪʦʡ ʧʨʘʚʢʠ ʘʙʨʘʟʠʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ (ɸʀ) ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʳʰʝʥʥʳʡ ʨʘʩ-

ʭʦʜ ʘʙʨʘʟʠʚʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʩʪʘʥʦʚʠʪʩʷ ʠʟʳʩʢʘʥʠʝ ʦʧʪʠ-

ʤʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɸʀ ʠ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ ʧʨʠ ʰʣʠʬʦʚʘʥʠʠ ʧʦʢʨʳʪʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʠʟʢʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʩʘʣʠʚʘʥʠʷ ʢʨʫʛʦʚ ʠ ʚʳʩʦʢʦʝ ʢʘʯʝ-

ʩʪʚʦ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ 

ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʨʝʤʦʥʪʥʦʡ ʧʨʘʢʪʠʢʝ ʢʨʫʛ-

ʣʦʰʣʠʬʦʚʘʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʧʨʠ ʘʙʨʘʟʠʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʢʨʳʪʠʡ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʘʢʠʭ ʦʧʝʨʘʮʠʡ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʜʚʝ ʦʩʥʦʚʥʳʝ 

ʟʘʜʘʯʠ: ʥʘʟʥʘʯʠʪʴ ʨʝʞʠʤʳ ʨʝʟʘʥʠʷ ʠ ʚʳʙʨʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʐʂ, ʧʨʠ ʢʦʪʦ-

ʨʳʭ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʨʝʙʫʝʤʘʷ ʪʦʯʥʦʩʪʴ ʠ 

ʢʘʯʝʩʪʚʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʦʢʨʳʪʠʡ. ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʟʘʜʘʯʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʢʨʫʛʣʦʰʣʠʬʦʚʘʣʴʥʦʡ ʦʧʝʨʘʮʠʠ ʩʯʠʪʘʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʢʨʫʛʣʦʰʣʠʬʦʚʘʣʴʥʦʡ ʦʧʝʨʘʮʠʠ ʪʨʝ-

ʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʩʦʩʪʘʚ (ʢʦʤʧʣʝʢʩ) ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦ-

ʚʝ ʘʥʘʣʠʟʘ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʠ ʩʠʩʪʝʤʳ ʦʛʨʘʥʠʯʝʥʠʡ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʮʝʣʝ-

ʚʘʷ ʬʫʥʢʮʠʷ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 
 

ʉʧ = ʊʦ [C1 + (C1Āʊʧʨ + ʉ2ĀWʘ.ʧʨ)Āʊ
-1
 + ʉ2ĀQʘ + ʉ3ĀNʕ] Ÿ min,  (1) 

 

ʛʜʝ ʉʧ ï ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʦʧʝʨʘʮʠʠ, ʨʫʙ; ʊ0 ï ʦʩʥʦʚʥʦʝ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝ-

ʤʦʝ ʥʘ ʦʙʨʘʙʦʪʢʫ ʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ, ʤʠʥ; C1 ï ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʨʘʙʦʯʝʛʦ, 

ʨʫʙ./ʤʠʥ; ʊʧʨ - ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʦʜʥʫ ʧʨʘʚʢʫ ʢʨʫʛʘ, ʤʠʥ; ʉ2 - ʩʪʦʠ-

ʤʦʩʪʴ ʝʜʠʥʠʮʳ ʦʙʲʸʤʘ ʨʘʙʦʯʝʡ ʯʘʩʪʠ ʢʨʫʛʘ, ʨʫʙ./ʤʤ
3
; Wʘ.ʧʨ - ʦʙʲʸʤ ʩʥʷʪʦʛʦ 
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ʧʨʠ ʧʨʘʚʢʝ ʩʣʦʷ ʘʙʨʘʟʠʚʘ, ʤʤ
3
; ʊ ï ʩʪʦʡʢʦʩʪʴ ʐʂ (ʚʨʝʤʷ ʤʝʞʜʫ ʧʨʘʚʢʘʤʠ), 

ʤʠʥ; Qʘ - ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʥʦʩʘ ʐʂ ʚ ʧʨʦʮʝʩʩʝ ʰʣʠʬʦʚʘʥʠʷ, ʤʤ
3
/ʤʠʥ; ʉ3 ï 

ʩʪʦʠʤʦʩʪʴ 1 ʢɺʪ/ʯ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʨʫʙ./ʤʠʥ; Nʕ ï ʵʬʬʝʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ 
ʰʣʠʬʦʚʘʥʠʷ, ʢɺʪ. 

ʇʦ ʫʩʣʦʚʠʷʤ ʧʦʩʪʨʦʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʚ ʩʠʩʪʝʤʫ ʦʛʨʘʥʠʯʝ-

ʥʠʡ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʚʭʦʜʷʪ ʧʘʨʘʤʝʪʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʪʦʯʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ 

ʠ ʢʘʯʝʩʪʚʦ ʰʣʠʬʦʚʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ʂʦʤʧʣʝʢʩ ʧʘʨʘʤʝʪʨʦʚ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʦʛʨʘʥʠʯʝʥʠʷ:  

- ʧʦʛʨʝʰʥʦʩʪʴ ʣʠʤʠʪʠʨʫʶʱʝʛʦ ʧʘʨʘʤʝʪʨʘ ʰʣʠʬʫʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ŭʜ 

ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʢʘ, ʟʘʜʘʥʥʦʛʦ ʯʝʨʪʝʞʦʤ [ŭʪ]: 

ŭʜ Ò [ŭʪ]; 

- ʜʦʩʪʠʛʘʝʤʳʡ ʥʘ ʦʧʝʨʘʮʠʠ ʧʘʨʘʤʝʪʨ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ Raʜ 
ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʭʫʞʝ ʪʨʝʙʫʝʤʦʛʦ [Raʪ]: 

RaʜÒ [Raʪ]; 

- ʛʣʫʙʠʥʘ ʪʝʧʣʦʚʳʭ ʧʦʚʨʝʞʜʝʥʠʡ (ʧʨʠʞʦʛ) hʜ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʜʦ-

ʧʫʩʪʠʤʦʛʦ ʧʨʝʜʝʣʘ [hʪ]: 

hʜÒ [hʪ]. 

ʇʦ ʩʧʦʩʦʙʫ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʳ, ʚʭʦʜʷʱʠʝ ʚ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ ʠ 

ʩʠʩʪʝʤʫ ʦʛʨʘʥʠʯʝʥʠʡ, ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʪʨʠ ʛʨʫʧʧʳ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ - ʵʪʦ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ: C1, ʉ2, ʉ3. ɺʝʣʠʯʠʥʳ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠʟʚʝʩʪʥʳ ʠ 
ʩʦʜʝʨʞʘʪʩʷ ʚ ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. ɺʪʦʨʘʷ ʛʨʫʧʧʘ ï ʵʪʦ ʧʘʨʘ-

ʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʦ ʠʟʚʝʩʪʥʳʤ ʬʦʨʤʫʣʘʤ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʧʘʨʘʤʝʪʨʳ ʊ0, ʊʧʨ, Wʘ.ʧʨ. ʊʨʝʪʴʷ 

ʛʨʫʧʧʘ - ʵʪʦ ʧʘʨʘʤʝʪʨʳ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʳ. ʂ ʪʘʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʦʪʥʦʩʷʪʩʷ ŭʜ, Raʜ, hʜ, ʊ, Qʘ, Nʕ. ʇʘʨʘʤʝʪ-

ʨʳ, ʚʭʦʜʷʱʠʝ ʚ ʪʨʝʪʴʶ ʛʨʫʧʧʫ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʣʠ ʢʦʩʚʝʥʥʦ ʩʚʷʟʘʥʳ ʩ ʨʝ-

ʞʠʤʘʤʠ ʨʝʟʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʐʂ. 

ʊʦʯʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ŭʜ ʟʘʚʠʩʠʪ ʦʪ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʬʘʢ-

ʪʦʨʦʚ: ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʩʪʘʥʢʘ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʥʝʪʦʯʥʦʩʪʠ 

ʠʟʤʝʨʝʥʠʷ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʩʚʷʟʘʥʳ ʩ ʨʝʞʠʤʘʤʠ ʨʝʟʘʥʠʷ. ʅʘ-

ʧʨʷʤʫʶ ʩ ʨʝʞʠʤʘʤʠ ʨʝʟʘʥʠʷ ʩʚʷʟʘʥʘ ʜʝʬʦʨʤʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʨʝʟʘʥʠʷ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʜʝʬʦʨʤʘʮʠʷ ʷʚʣʷʝʪʩʷ ʜʦʤʠ-

ʥʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʪʦʯʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ. 

ʇʦʵʪʦʤʫ ʚ ʩʠʩʪʝʤʫ ʦʛʨʘʥʠʯʝʥʠʡ ʦʙʳʯʥʦ ʚʢʣʶʯʘʶʪ ʨʘʜʠʘʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶ-

ʱʫʶ ʩʠʣʳ ʨʝʟʘʥʠʷ Py, ʘ ʜʝʬʦʨʤʘʮʠʶ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

y
ɼ ʊ

ʈ
[ ]

j
d d= ¢ ,     (2) 

ʛʜʝ ŭʜ ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʝʬʦʨʤʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʜʠʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʠʣʳ ʨʝʟʘʥʠʷ; Py ï ʨʘʜʠʘʣʴʥʘʷ ʩʦ-

ʩʪʘʚʣʷʶʱʘʷ ʩʠʣʳ ʨʝʟʘʥʠʷ; jïʞʸʩʪʢʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

ʕʬʬʝʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʰʣʠʬʦʚʘʥʠʷ N  ɻ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʯʝʨʝʟ 

ʪʘʥʛʝʥʮʠʘʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʩʠʣʳ ʨʝʟʘʥʠʷ Pz: 

ʵ z k ʤN ʈVh= ,      (3) 
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ʛʜʝ Vk ï ʩʢʦʨʦʩʪʴ ʐʂ; ɖʤï ʢʧʜ ʧʨʠʚʦʜʘ ʐʂ. 

ʋʨʘʚʥʝʥʠʝ (3) ʧʦʟʚʦʣʷʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʠʩʪʝʤʫ ʦʛʨʘʥʠʯʝʥʠʡ ʚʤʝʩʪʦ N  ɻʧʘ-

ʨʘʤʝʪʨ Pz. 

ʆʛʨʘʥʠʯʝʥʠʝ ʧʦ ʛʣʫʙʠʥʝ ʧʨʠʞʦʛʦʚ ʥʝ ʚʢʣʶʯʝʥʦ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʚ ʩʚʷʟʠ ʩ 

ʪʝʤ, ʯʪʦ ʥʘ ʯʝʨʪʝʞʘʭ ʜʝʪʘʣʝʡ ʫʢʘʟʳʚʘʶʪ ʥʝ ʛʣʫʙʠʥʫ ʧʨʠʞʦʛʘ, ʘ ʝʛʦ ʦʪʩʫʪʩʪ-

ʚʠʝ, ʪ.ʝ. hʜ = 0. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʠʟʤʝʨʝʥʠʝ ʛʣʫʙʠʥʳ ʧʨʠʞʦʛʘ ï ʜʦ-

ʚʦʣʴʥʦ ʪʨʫʜʥʘʷ ʟʘʜʘʯʘ. ʇʦʵʪʦʤʫ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʞʠʜʘʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʝ ʧʨʠʞʦʛʘ, ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʩʪʦʡʢʦʩʪʠ ʢʨʫʛʘ ʧʨʠʥʠʤʘʶʪ ʚʨʝʤʷ ʰʣʠʬʦ-

ʚʘʥʠʷ ʜʦ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʧʨʠʞʦʛʘ, ʣʠʙʦ ʚʳʙʠʨʘʶʪ ʐʂ ʠ ʨʝʞʠʤʳ ʨʝʟʘ-

ʥʠʷ, ʥʝ ʜʦʧʫʩʢʘʶʱʠʝ ʝʛʦ ʧʦʷʚʣʝʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʣʝʢʩ ʧʘʨʘʤʝʪʨʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʦʧʪʠʤʘʣʴʥʳʭ ʰʣʠʬʦʚʘʣʴʥʳʭ ʦʧʝʨʘʮʠʡ, ʚʢʣʶʯʘʝʪ: Ra, Py, Pz, Qʘ ʠ ʊ. ɿʥʘʯʝʥʠʷ 

ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʪʦʣʴʢʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʩʧʦʩʦ-

ʙʦʤ. 

ʄʝʪʦʜʠʢʘ ʠʩʧʳʪʘʥʠʡ ʐʂ ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʢʨʫʛʣʦʰʣʠʬʦʚʘʣʴʥʳʭ ʦʧʝʨʘʮʠʡ. ʌʫʥʢʮʠʦ-

ʥʘʣʴʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʢʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠ-

ʩʫʥʢʝ 1. ɺ ʙʣʦʢ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʦʩʪʫʧʘʝʪ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʷ: ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʐʂ, ʩʚʦʡʩʪʚʘ ʦʙʨʘʙʘʪʳ-

ʚʘʝʤʦʛʦ ʧʦʢʨʳʪʠʷ, ʧʨʘʚʷʱʠʡ ʠʥʩʪʨʫʤʝʥʪ ʠ ʨʝʞʠʤʳ ʧʨʘʚʢʠ, ʉʆʊʉ, ʨʝʞʠʤ-

ʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ ʰʣʠʬʦʚʘʥʠʷ (ʩʢʦʨʦʩʪʴ ʰʣʠʬʦʚʘʣʴʥʦʛʦ ʢʨʫʛʘ Vʢ, 

ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʟʘʛʦʪʦʚʢʠ Vʜ, ʩʢʦʨʦʩʪʴ ʨʘʜʠʘʣʴʥʦʡ ʧʦʜʘʯʠ Sʨʘʜ ʠ ʜʨ.). ɺ 

ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʰʣʠʬʦʚʘʥʠʷ, ʫʩʪʘʥʦʚ-

ʣʝʥʥʳʝ ʜʣʷ ʢʨʫʛʣʦʛʦ ʚʨʝʟʥʦʛʦ ʰʣʠʬʦʚʘʥʠʷ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ ʙʣʦʢ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ ʧʦʩʪʫʧʘʝʪ ʠʥʬʦʨʤʘʮʠʷ 

ʦʙ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʧʨʦʮʝʩʩʘ ʰʣʠʬʦʚʘʥʠʷ (Ra, Py, Pz, Qʘ ʠ ʊ), ʧʦʣʫʯʝʥ-

ʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʮʝʩʩʝ ʠʩʧʳʪʘʥʠʷ ʐʂ ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʨʝʞʠʤʘʭ 

ʨʝʟʘʥʠʷ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʚʳʧʦʣʥʷʣʠʩʴ ʥʘ ʠʟʤʝʨʠʪʝʣʴʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʩʪʝʥʜʝ 

(ʀɺʉ), ʩʤʦʥʪʠʨʦʚʘʥʥʦʤ ʥʘ ʙʘʟʝ ʩʝʨʠʡʥʦʛʦ ʩʪʘʥʢʘ ʩ ʏʇʋ 3ʄ152ʄɺʌ2. 

ʉʪʝʥʜ ʩʣʫʞʠʪ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ 

ʰʣʠʬʦʚʘʥʠʷ, ʚʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʚ ʕɺʄ, ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ, 

ʩʦʨʪʠʨʦʚʢʠ, ʭʨʘʥʝʥʠʷ ʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʝʞʠʤʘʤʠ ʦʙʨʘʙʦʪʢʠ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʬʫʥʢʮʠʡ ʀɺʉ 

ʦʙʦʨʫʜʦʚʘʥ ʪʝʥʟʦʤʝʪʨʠʯʝʩʢʠʤʠ ʮʝʥʪʨʘʤʠ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʨʘʜʠʘʣʴʥʦʡ Py ʠ 

ʪʘʥʛʝʥʮʠʘʣʴʥʦʡ Pz ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʣʳ ʨʝʟʘʥʠʷ, ʫʩʪʨʦʡʩʪʚʦʤ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʨʘʜʠʘʣʴʥʦʛʦ ʠʟʥʦʩʘ ʢʨʫʛʦʚ, ʧʨʠʩʧʦʩʦʙʣʝʥʠʝʤ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʪʝʧʝʥʠ ʟʘʩʘʣʠ-

ʚʘʥʠʷ ʐʂ, ʢʦʪʦʨʳʝ ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʧʨʠʙʦʨʘ-

ʤʠ (ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʟʘʛʦʪʦʚʢʠ, ʢʦʣʠʯʝʩʪʚʘ ʧʨʘʚʦʢ ʢʨʫʛʘ ʠ ʜʨ.) ʧʦʜʢʣʶʯʝʥʳ 

ʢ ʦʙʱʝʡ ʰʠʥʝ ʕɺʄ. 
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ʈʠʩ.1. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ 

 

ʊʘʙʣʠʮʘ 1 

ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʰʣʠʬʦʚʘʥʠʷ ʧʣʘʟʤʝʥʥʦ-ʥʘʧʳʣʝʥʥʳʭ  

ʧʦʢʨʳʪʠʡ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

ʇʦʢʘʟʘʪʝʣʠ ʧʨʦʮʝʩʩʘ 

ɺʠʜʳ ʰʣʠʬʦʚʘʥʠʷ 

ʂʨʫʛʣʦʝ ʥʘʨʫʞʥʦʝ ʩ ʨʘ-

ʜʠʘʣʴʥʦʡ ʧʦʜʘʯʝʡ 

ʂʨʫʛʣʦʝ ʥʘʨʫʞʥʦʝ ʩ 

ʧʨʦʜʦʣʴʥʦʡ ʧʦʜʘʯʝʡ 

1 2 3 

ʈʘʟʤʝʨʳ ʦʙʨʘʟʮʦʚ 
D = 60 ʤʤ; d = 34 ʤʤ; B = 

32 ʤʤ. 

D = 60 ʤʤ; d = 34 ʤʤ;  B 

= 70 ʤʤ. 

ʄʘʪʝʨʠʘʣ ʦʙʨʘʟʮʦʚ 
ʇʣʘʟʤʝʥʥʦ-ʥʘʧʳʣʝʥʥʳʝ ʧʦʢʨʳʪʠʷ 

ʥʘ ʞʝʣʝʟʥʦʡ ʠ ʥʠʢʝʣʝʚʦʡ ʦʩʥʦʚʝ 

ʊʚʝʨʜʦʩʪʴ ʧʦʢʨʳʪʠʡ: 

ʥʘ ʞʝʣʝʟʥʦʡ ʦʩʥʦʚʝ 

ʥʘ ʥʠʢʝʣʝʚʦʡ ʦʩʥʦʚʝ 

 

40é42 HRC 

25é30 HRC 

ʉʢʦʨʦʩʪʴ ʰʣʠʬʦʚʘʣʴʥʦʛʦ ʢʨʫʛʘ 

Vʢ. 
Vʢ = 10é50 ʤ/ʩ 

ʉʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʦʙʨʘʟʮʘ nʟ. nʟ = 10é40 ʤ/ʤʠʥ 

ʉʢʦʨʦʩʪʴ ʨʘʜʠʘʣʴʥʦʡ ʧʦʜʘʯʠ Sʨʘʜ. Sʨʘʜ = 0,12é0,48 ʤʤ/ʤʠʥ - 

ʉʢʦʨʦʩʪʴ ʧʨʦʜʦʣʴʥʦʡ ʧʦʜʘʯʠ 

Sʧʨʦʜ. 
- 

Sʧʨʦʜ = 121é605 

ʤʤ/ʤʠʥ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

1 2 3 

ɻʣʫʙʠʥʘ ʰʣʠʬʦʚʘʥʠʷ t - t = 0,005é0,020 ʤʤ 

ʄʘʪʝʨʠʘʣ ʘʙʨʘʟʠʚʥʳʭ ʟʸʨʝʥ ʰʣʠ-

ʬʦʚʘʣʴʥʳʭ ʢʨʫʛʦʚ 

ʕʣʝʢʪʨʦʢʦʨʫʥʜʳ: ʙʝʣʳʡ 24ɸ, ʥʦʨʤʘʣʴʥʳʡ 14ɸ, 

ʭʨʦʤʦʪʠʪʘʥʠʩʪʳʡ 95ɸ. 

ʂʘʨʙʠʜʳ ʢʨʝʤʥʠʷ: ʟʝʣʸʥʳʡ 64ʉ, ʯʸʨʥʳʡ 54ʉ. 

ʕʣʴʙʦʨ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʃʂɺ40. 

ɸʣʤʘʟ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ɸʉ4. 

ɿʝʨʥʠʩʪʦʩʪʴ ʰʣʠʬʦʚʘʣʴʥʳʭ ʢʨʫ-

ʛʦʚ 
F90éF36 

ʊʚʸʨʜʦʩʪʴ ʰʣʠʬʦʚʘʣʴʥʳʭ ʢʨʫʛʦʚ LéR 

ʇʨʘʚʢʘ ʰʣʠʬʦʚʘʣʴʥʦʛʦ ʢʨʫʛʘ 

ʇʨʘʚʷʱʠʡ ʠʥʩʪʨʫʤʝʥʪ ɸʣʤʘʟʥʦ-ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʢʘʨʘʥʜʘʰ 

ʈʝʞʠʤ ʧʨʘʚʢʠ: 

ɼʣʷ ʢʨʫʛʦʚ ʠʟ ʵʣʝʢʪʨʦʢʦʨʫʥʜʘ ʠ 

ʢʘʨʙʠʜʘ ʢʨʝʤʥʠʷ 

 

ɼʣʷ ʢʨʫʛʦʚ ʠʟ ʉʊʄ 

 

Sʧʦʧ = 0,03é0,04 ʤʤ; Sʧʨʦʜ = 40é200 ʤʤ/ʤʠʥ; i = 4; 

iʚʳʭ = 2. 

 

Sʧʦʧ = 0,015é0,020 ʤʤ; Sʧʨʦʜ = 140 ʤʤ/ʤʠʥ;i = 

10é15; iʚʳʭ = 5é10. 

 

ʄʝʪʦʜʠʢʘ ʠʩʧʳʪʘʥʠʡ ʚʢʣʶʯʘʝʪ ʰʣʠʬʦʚʘʥʠʝ ʦʙʨʘʟʮʦʚ ʩ ʧʣʘʟʤʝʥʥʦ-

ʥʘʧʳʣʸʥʥʳʤʠ ʧʦʢʨʳʪʠʷʤʠ ʥʘ ʞʝʣʝʟʥʦʡ ʠ ʥʠʢʝʣʝʚʦʡ ʦʩʥʦʚʝ. ʏʘʩʪʦʪʫ ʚʨʘʝɦ-

ʥʠʷ ʦʙʨʘʟʮʘ, ʨʝʞʠʤʳ ʧʨʘʚʢʠ, ʉʆʊʉ ʚʳʙʠʨʘʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴ-

ʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ [1,4]. ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʩʪʦʡʢʦʩʪʠ ʐʂ ʧʨʠʥʷʪʦ ʚʨʝʤʷ 

ʦʙʨʘʙʦʪʢʠ ʜʦ ʧʦʷʚʣʝʥʠʷ ʚʠʙʨʘʮʠʡ, ʚʳʟʚʘʥʥʳʭ ʫʚʝʣʠʯʝʥʠʝʤ ʩʠʣʳ Py ʥʘ 

30é40 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʣʦʡ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʦʤ ʧʝʨʠʦʜʝ ʰʣʠ-

ʬʦʚʘʥʠʷ. ʐʝʨʦʭʦʚʘʪʦʩʪʴ ʰʣʠʬʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʤʝʨʷʣʠ ʧʨʦʬʠʣʦʛʨʘ-

ʬʦʤ çɸʙʨʠʩ ʇʄ 7è, ʘ ʪʘʢʞʝ ʥʘ ʙʘʟʝ ʢʦʤʧʣʝʢʩʘ Zygo New View 7300 ʧʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʧʝʨʠʦʜʘ ʩʪʦʡʢʦʩʪʠ. 

ʇʦʩʣʝ ʵʣʝʤʝʥʪʘʨʥʦʡ ʤʘʰʠʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ-

ʩʪʫʧʘʝʪ ʚ ʙʣʦʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. ɺʳʭʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʫʢʘʟʘʥʥʦ-

ʛʦ ʙʣʦʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ.  

ɹʣʦʢ ʦʧʪʠʤʠʟʘʮʠʠ ʩʣʫʞʠʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ. ʇʦ-

ʠʩʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʥʠʷ [5]. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʢʨʫʛʣʦʰʣʠʬʦʚʘʣʴʥʳʭ ʦʧʝʨʘ-

ʮʠʡ ʙʣʦʢ ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʧʦ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘʤ ʩʪʘʥʢʦʚ, ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʧʦʢʨʳʪʠʡ ʠ ʜʨ., ʘ ʪʘʢʞʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʦʧʝʨʘʮʠʡ. 

ɺʳʭʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴʩʷ ʚ ʬʦʨʤʝ ʩʧʨʘʚʦʯʥʳʭ ʪʘʙ-

ʣʠʮ ʠʣʠ ʚ ʬʦʨʤʝ ʩʧʝʮʠʘʣʴʥʦ ʨʘʩʩʯʠʪʘʥʥʳʭ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ. 

ʇʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʚ 

ʧʨʦʛʨʘʤʤʝ Excel ʧʨʠ ʧʦʤʦʱʠ ʥʘʜʩʪʨʦʡʢʠ çʇʦʠʩʢ ʨʝʰʝʥʠʷè. ʇʨʠʤʝʨ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʨʘʩʯʸʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 2. 
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ʊʘʙʣʠʮʘ 2 

ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʕɺʄ 
ʉʢʦʨʦʩʪʴ 

ʚʨʘʱʝʥʠʷ 

ʢʨʫʛʘ 
ʦʧʪʢV , 

ʤ/ʩ 

ʉʢʦʨʦʩʪʴ ʚʨʘ-

ʱʝʥʠʷ ʜʝʪʘʣʠ
 

, ʤ/ʤʠʥ 

ʉʢʦʨʦʩʪʴ ʨʘʜʠ-

ʘʣʴʥʦʡ ʧʦʜʘʯʠ
 

, ʤʤ/ʤʠʥ 

ʈʘʟʤʝʨ ʟʝʨʥʠ-

ʩʪʦʩʪʠ
 

, ʤʢʤ 

ʉʪʝʧʝʥʴ ʪʚʝʨ-

ʜʦʩʪʠ
 
, ʤʤ 

12,5 40 0,12 160 4,55 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʦʣʴʢʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ʧʦʟʚʦʣʷʶʪ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʰʣʠʬʦ-

ʚʘʣʴʥʳʭ ʦʧʝʨʘʮʠʡ. 

 

ɺʳʚʦʜʳ 

1. ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʢʨʫʛʣʦʰʣʠʬʦʚʘʣʴʥʳʭ ʦʧʝʨʘʮʠʡ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤʠ 

ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʰʣʠʬʦʚʘʣʴʥʳʭ ʢʨʫʛʦʚ. 

2. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʨʘʩʯʸʪʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʤʝʪʦʜ, ʚʢʣʶʯʘʶʱʠʡ ʤʝ-

ʪʦʜʠʢʫ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ (ʠʩʧʳʪʘʥʠʡ ʰʣʠʬʦʚʘʣʴʥʳʭ ʢʨʫʛʦʚ) ʠ ʩʧʦ-

ʩʦʙ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ ʠ ʵʣʝʤʝʥʪʦʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʨʫ-

ʛʦʚ, ʧʦʟʚʦʣʷʝʪ ʚ ʦʧʝʨʘʪʠʚʥʦʤ ʨʝʞʠʤʝ ʧʦʣʫʯʠʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʢʨʫʛʣʦʰʣʠʬʦʚʘʣʴʥʳʭ ʦʧʝʨʘʮʠʡ.  
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The computational-experimental method for the formation of information support for the 

design of optimal cylindrical grinding operations for abrasive processing of microporous coat-

ings has been developed. The set of parameters necessary for solving the problem of optimizing 

a cylindrical grinding operation is formed. A measuring and computing stand was created on the 

basis of a circular grinding machine with CNC and a computer, which allows receiving and 

processing information about the parameters of the abrasive processing process. A technique for 

determining the optimal cutting conditions has been developed. 

Keywords: abrasive processing, characteristics of grinding wheels, information base, 

technological parameters, optimization of the grinding process, cutting conditions, measuring 

bench. 
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ʉɸʄʆɿɸʊɸʏʀɺɸʅʀɽ ʐʃʀʌʆɺɸʃʔʅʓʍ ʂʈʋɻʆɺ  

ʇʈʀ ʆɹʈɸɹʆʊʂɽ ʀɿʅʆʉʆʉʊʆʁʂʀʍ ʇʆʂʈʓʊʀʁ 

 

ɺ.ɸ. ʂʫʰʥʘʨʸʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʅ.ʉ. ɸʣʝʢʩʝʝʚ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ  

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ. ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 
ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʦʜʷʪʩʷ ʤʝʪʦʜʠʢʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʮʝʩʩʘ ʢʨʫʛʣʦʛʦ 

ʥʘʨʫʞʥʦʛʦ ʰʣʠʬʦʚʘʥʠʷ ʧʣʘʟʤʝʥʥʦ-ʥʘʧʳʣʸʥʥʳʭ ʧʦʢʨʳʪʠʡ ʥʘ ʥʠʢʝʣʝʚʦʡ ʦʩʥʦʚʝ. ʈʘʩʩʤʦʪ-

ʨʝʥʘ ʧʨʦʙʣʝʤʘ ʚʳʙʦʨʘ ʚʠʜʘ ʘʙʨʘʟʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʨʫʛʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʚʳʩʦʢʫʶ 

ʩʪʝʧʝʥʴ ʠʭ ʩʘʤʦʟʘʪʘʯʠʚʘʥʠʷ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʙʨʘʟʠʚ-

ʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠʟ ʵʣʝʢʪʨʦʢʦʨʫʥʜʘ ʭʨʦʤʦʪʠʪʘʥʠʩʪʦʛʦ (95ɸ). ʐʣʠʬʦʚʘʣʴʥʳʝ ʢʨʫʛʠ ʠʟ 

ʵʪʦʛʦ ʘʙʨʘʟʠʚʘ ʧʦʢʘʟʘʣʠ ʥʠʟʢʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʥʦʩʘ ʠ ʥʘʠʙʦʣʴʰʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʘ-

ʤʦʟʘʪʘʯʠʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʘʣʠ ʩ ʤʘʣʳʤʠ ʩʠʣʘʤʠ ʨʝʟʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʟʥʦʩʦʩʪʦʡʢʠʝ ʧʦʢʨʳʪʠʷ, ʰʣʠʬʦʚʘʣʴʥʳʡ ʢʨʫʛ, ʩʠʣʘ ʨʝʟʘʥʠʷ, ʧʨʦ-

ʜʦʣʴʥʦʝ ʰʣʠʬʦʚʘʥʠʝ, ʘʙʨʘʟʠʚʥʳʡ ʤʘʪʝʨʠʘʣ, ʩʪʦʡʢʦʩʪʴ ʢʨʫʛʦʚ. 

 

ɺʚʝʜʝʥʠʝ 

ʅʘʥʝʩʝʥʠʝ ʥʘ ʠʟʥʦʰʝʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʝʡ ʠʟʥʦʩʦʩʪʦʡʢʠʭ ʤʠʢʨʦ-

ʧʦʨʠʩʪʳʭ ʧʦʢʨʳʪʠʡ ʥʘ ʥʠʢʝʣʝʚʦʡ ʦʩʥʦʚʝ (ʜʘʣʝʝ ʧʨʦʩʪʦ ʧʦʢʨʳʪʠʡ) ʚʝʩʴʤʘ 

ʵʬʬʝʢʪʠʚʥʦ. ʈʘʟʤʝʨʥʘʷ ʦʙʨʘʙʦʪʢʘ ʪʘʢʠʭ ʧʦʢʨʳʪʠʡ ʯʘʱʝ ʚʩʝʛʦ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʰʣʠʬʦʚʘʥʠʝʤ. ʆʜʥʘʢʦ ʦʩʦʙʝʥʥʦʩʪʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʥʘʨʘʱʝʥ-

ʥr ʭ ʩʣʦʸʚ ï ʚʳʩʦʢʘʷ ʧʦʨʠʩʪʦʩʪʴ, ʥʘʣʠʯʠʝ ʦʢʩʠʜʦʚ ʠ ʰʣʘʢʦʚ, ʧʦʥʠʞʝʥʥʘʷ ʪʝ-

ʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʠ ʪ.ʜ. ï ʩʦʟʜʘʶʪ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʠʭ ʘʙʨʘʟʠʚʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʚʩʣʝʜʩʪʚʠʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʠʟʥʘʰʠʚʘʥʠʷ ʰʣʠʬʦʚʘʣʴʥʳʭ ʢʨʫʛʦʚ (ʐʂ) ʠ ʥʘʣʠ-

ʧʘʥʠʷ ʯʘʩʪʠʮ ʧʦʢʨʳʪʠʷ ʥʘ ʨʘʙʦʯʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ (ʵʬʬʝʢʪ çʟʘʩʘ-

ʣʠʚʘʥʠʷè). 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʰʣʠʬʦʚʘʥʠʷ ʠʟʥʘʰʠʚʘʥʠʝ ʘʙʨʘʟʠʚʥʦʛʦ ʠʥʩʪ-

ʨʫʤʝʥʪʘ (ɸʀ) ʧʨʦʠʩʭʦʜʠʪ ʚ ʚʠʜʝ [3,5]: ʘ) ʠʩʪʠʨʘʥʠʷ ʢʨʦʤʦʢ, ʧʨʠʚʦʜʷʱʝʝ ʢ 

ʧʨʠʪʫʧʣʝʥʠʶ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʧʣʦʱʘʜʦʢ ʠʟʥʦʩʘ ʥʘ ʟʝʨʥʘʭ (ʨʠʩʫʥʦʢ 1,ʘ); ʙ) 

ʤʠʢʨʦʨʘʟʨʫʰʝʥʠʷ ʘʙʨʘʟʠʚʥʳʭ ʟʸʨʝʥ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʚʠʜʝ ʧʦ-

ʚʝʨʭʥʦʩʪʥʦʛʦ ʤʠʢʨʦʩʢʘʣʳʚʘʥʠʷ (ʨʠʩʫʥʦʢ 1,ʙ) ʠʣʠ ʦʙʲʝʤʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ 

ʟʝʨʥʘ (ʨʠʩʫʥʦʢ 1, ʚ); ʚ) ʧʦʣʥʦʛʦ ʚʳʨʳʚʘʥʠʷ ʟʸʨʝʥ ʠʟ ʩʚʷʟʢʠ (ʨʠʩʫʥʦʢ 1,ʛ). 
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ʈʠʩ. 1. ɺʠʜʳ ʠʟʥʦʩʘ ʘʙʨʘʟʠʚʥʦʛʦ ʟʝʨʥʘ: ʘ ï ʧʦʷʚʣʝʥʠʝ ʠʟʥʦʩʥʳʭ ʧʣʦʱʘʜʦʢ; ʙ 

ï ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʚʳʢʨʘʰʠʚʘʥʠʝ; ʚ ï ʦʙʲʝʤʥʦʝ ʨʘʟʨʫʰʝʥʠʝ; ʛ ï ʚʳʨʳʚʘʥʠʝ ʟʝ-

ʨʝʥ ʠʟ ʩʚʷʟʢʠ. 

 

ʉʧʝʮʠʬʠʢʘ ɸʀ ʪʘʢʦʚʘ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʰʣʠʬʦʚʘʥʠʷ ʧʦʯʪʠ ʚʩʝʛʜʘ ʧʨʠʩʫʪ-

ʩʪʚʫʶʪ ʚʩʝ ʚʠʜʳ ʝʛʦ ʠʟʥʦʩʘ, ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 1. ʇʨʠ ʵʪʦʤ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʦʜʠʥ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʧʨʝʚʘʣʠʨʫʶʱʠʤ [3]. ɺʠʜ ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʠʟʥʦʩʘ ʦʧʨʝ-

ʜʝʣʷʝʪ ʨʝʞʠʤ ʨʘʙʦʪʳ ʐʂ: ʨʝʞʠʤ ʟʘʪʫʧʣʝʥʠʷ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʨʝʞʠʤ (ʯʘʩ-

ʪʠʯʥʦʝ ʩʘʤʦʟʘʪʘʯʠʚʘʥʠʝ) ʠ ʨʝʞʠʤ ʦʩʳʧʘʥʠʷ (ʧʦʣʥʦʝ ʩʘʤʦʟʘʪʘʯʠʚʘʥʠʝ) [3,5]. 

ʈʝʞʠʤ ʟʘʪʫʧʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʠʩʪʠʨʘʥʠʝʤ ʘʙʨʘ-

ʟʠʚʥʳʭ ʟʝʨʝʥ (ʨʠʩʫʥʦʢ 1, ʘ); ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʨʝʞʠʤ ï ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʤʠʢ-

ʨʦʩʢʘʣʳʚʘʥʠʝʤ (ʨʠʩʫʥʦʢ 1, ʙ) ʠʣʠ ʦʙʲʝʤʥʳʤ ʨʘʟʨʫʰʝʥʠʝʤ ʟʝʨʝʥ (ʨʠʩʫʥʦʢ 1, 

ʚ); ʨʝʞʠʤ ʦʩʳʧʘʥʠʷ ï ʧʦʣʥʳʤ ʚʳʨʳʚʘʥʠʝʤ ʟʝʨʥʘ ʠʟ ʩʚʷʟʢʠ (ʨʠʩʫʥʦʢ 1, ʛ). 

ʉ ʫʯʝʪʦʤ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʰʣʠʬʦʚʘʥʠʝ ʧʦ-

ʢʨʳʪʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʚʳʩʦʢʦʪʚʝʨʜʳʝ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʝ ʚʢʣʶʯʝʥʠʷ ʚ ʚʠʜʝ ʦʢ-

ʩʠʜʦʚ, ʢʘʨʙʠʜʦʚ, ʰʣʘʢʦʚ ʠ ʜʨ., ʧʨʠʚʦʜʠʪ ʢ ʠʥʪʝʥʩʠʚʥʦʤʫ ʠʟʥʦʩʫ ʟʝʨʝʥ ʠʩʪʠ-

ʨʘʥʠʝʤ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʨʠ ʘʙʨʘʟʠʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʢʨʳʪʠʡ ʤʦʞʥʦ ʧʨʝʜʩʪʘ-

ʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [2]. 

ʇʨʠ ʰʣʠʬʦʚʘʥʠʠ ʧʦʢʨʳʪʠʡ ʥʘ ʚʝʨʰʠʥʘʭ ʨʝʞʫʱʠʭ ʟʝʨʝʥ 1 (ʨʠʩʫʥʦʢ 2, 

ʘ), ʫʜʝʨʞʠʚʘʝʤʳʭ ʩʚʷʟʢʦʡ 2, ʦʙʨʘʟʫʶʪʩʷ ʧʣʦʱʘʜʢʠ ʠʟʥʦʩʘ 3. ʆʙʨʘʟʦʚʘʥʠʝ ʪʘ-

ʢʠʭ ʧʣʦʱʘʜʦʢ ʚʳʟʳʚʘʝʪ ʨʦʩʪ ʨʘʙʦʪʳ ʪʨʝʥʠʷ ʩʢʦʣʴʞʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 

ʢʦʥʪʘʢʪʝ ʢʨʫʛ-ʜʝʪʘʣʴ, ʯʪʦ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʦʜʠʪ ʢ ʠʥʪʝʥʩʠʚʥʦʤʫ ʥʘʣʠʧʘʥʠʶ 

ʨʘʟʦʛʨʝʪʦʛʦ ʤʝʪʘʣʣʘ5ʥʘ ʧʣʦʱʘʜʢʠ ʠʟʥʦʩʘ (ʨʠʩʫʥʦʢ 2, ʙ), ʘ ʧʦʨʳ 4 ʢʨʫʛʘ ʧʦ-

ʩʪʝʧʝʥʥʦ ʟʘʙʠʚʘʶʪʩʷ ʦʪʜʝʣʴʥʳʤʠ ʩʪʨʫʞʢʘʤʠ 6. 

 

 
 

ʈʠʩ. 2. ʉʭʝʤʘ ʠʟʥʦʩʘ ʠ ʟʘʩʘʣʠʚʘʥʠʷ ʤʠʢʨʦʧʨʦʬʠʣʷ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʰʣʠʬʦʚʘʣʴʥʦʛʦ ʢʨʫʛʘ. 
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ɺʥʦʚʴ ʥʘʣʠʧʰʠʝ ʯʘʩʪʠʮʳ ʧʦʢʨʳʪʠʷ ʚʳʪʝʩʥʷʶʪ ʙʦʣʝʝ ʨʘʥʥʠʝ ʤʝʪʘʣʣʠʯʝ-

ʩʢʠʝ ʩʣʦʠ ʩ ʧʝʨʝʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʘʙʨʘʟʠʚʥʦʛʦ ʟʝʨʥʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʘʨʦʩʪʘ 

7 (ʨʠʩʫʥʦʢ 2, ʚ), ʨʘʩʪʫʱʝʛʦ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ. ɺ ʧʦʨʳ 

ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʫʛʘ ʧʨʦʜʦʣʞʘʶʪ ʧʦʧʘʜʘʪʴ ʦʪʜʝʣʴʥʳʝ ʩʪʨʫʞʢʠ ʠ 

ʩʧʨʝʩʩʦʚʘʥʥʳʡ ʤʝʪʘʣʣ, ʩʜʚʠʛʘʝʤʳʡ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʘʙʨʘʟʠʚʥʦʛʦ ʟʝʨʥʘ (ʨʠʩʫ-

ʥʦʢ 2, ʛ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʘʙʨʘʟʠʚʥʳʝ ʢʨʫ-

ʛʠ ʧʦʣʥʦʩʪʴʶ ʪʝʨʷʶʪ ʨʝʞʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʥʫʞʜʘʶʪʩʷ ʚ ʧʨʘʚʢʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ [4] ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʰʣʠʬʦʚʘʥʠʠ ʧʦʢʨʳʪʠʡ, ʦʙʣʘ-

ʜʘʶʱʠʭ ʧʦʚʳʰʝʥʥʦʡ ʘʜʛʝʟʠʦʥʥʦʡ ʠ ʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʥʘʠʙʦʣʝʝ ʙʣʘ-

ʛʦʧʨʠʷʪʥʳʤ ʨʝʞʠʤʦʤ ʨʘʙʦʪʳ ʢʨʫʛʦʚ ʷʚʣʷʝʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʨʝʞʠʤ, ʪ.ʝ. 

ʥʘʠʙʦʣʝʝ ʞʝʣʘʪʝʣʴʥʦ ʯʘʩʪʠʯʥʦʝ ʠʣʠ ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʩʘʤʦʟʘʪʘʯʠʚʘʥʠʝ ʰʣʠ-

ʬʦʚʘʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʣʠʧʰʠʝ ʯʘʩʪʠʮʳ ʤʝʪʘʣʣʘ ʙʫʜʫʪ 

ʫʜʘʣʷʪʴʩʷ ʩ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʫʛʘ ʚʤʝʩʪʝ ʩ ʦʩʢʦʣʢʘʤʠ ʨʘʟʨʫʰʝʥʥʳʭ ʘʙ-

ʨʘʟʠʚʥʳʭ ʟʸʨʝʥ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʨʝʙʫʝʪʩʷ ʧʦʜʦʙʨʘʪʴ ʪʘʢʦʡ ʚʠʜ ʘʙʨʘʟʠʚʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ ʙʳ ʦʙʝʩʧʝʯʠʣ ʥʘʠʙʦʣʴʰʫʶ ʩʪʝʧʝʥʴ ʩʘʤʦʟʘʪʘʯʠʚʘʥʠʷ 

ʐʂ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʟʳʩʢʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɸʀ ʧʨʠ ʰʣʠʬʦʚʘʥʠʠ ʧʦʢʨʳʪʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʠʟʢʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʩʘʣʠʚʘʥʠʷ ʢʨʫʛʦʚ ʠ ʚʳʩʦʢʫʶ ʠʭ 

ʩʪʦʡʢʦʩʪʴ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʠ-

ʜʘ ʘʙʨʘʟʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʩʘʤʦʟʘʪʘʯʠʚʘ-

ʥʠʷ ʐʂ. 

ʄʝʪʦʜʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʣʷ ʦʮʝʥʢʠ ʩʘʤʦʟʘʪʘʯʠʚʘʥʠʷ ʐʂ ʚʚʦʜʠʪʩʷ [6] ʧʦʢʘʟʘʪʝʣʴ ʝʛʦ ʨʝʞʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʘʤʦʟʘʪʘʯʠʚʘʝʤʦʩʪʠ ʂʩ: 

ʂʩ =Qʘ /ʈʫ,      (1) 

ʛʜʝ Qʘ - ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʥʦʩʘ ʐʂ ʚ ʧʨʦʮʝʩʩʝ ʰʣʠʬʦʚʘʥʠʷ, ʤʤ
3
/ʤʠʥ; Py 

ï ʨʘʜʠʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʠʣʳ ʨʝʟʘʥʠʷ, ʚʦʟʥʠʢʘʶʱʘʷ ʚ ʢʦʥʪʘʢʪʝ çʢʨʫʛ-

ʜʝʪʘʣʴè, ʅ. 

ʇʨʦʮʝʩʩ ʩʘʤʦʟʘʪʘʯʠʚʘʥʠʷ ʐʂ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʧʦʚʳʰʘʝʪ ʨʘʙʦʪʦʩʧʦ-

ʩʦʙʥʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʨʘʩʭʦʜʘ 

ʘʙʨʘʟʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʅʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ ʢ ʧʦʚʳʰʝʥʠʶ ʵʪʦʛʦ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ. 

ɺ ʥʘʩʪʦʷʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʤʝʥʷʣʠʩʴ ʐʂ ʠʟ ʵʣʝʢʪʨʦʢʦʨʫʥʜʦʚ 

(ɸl2ʆ3) ʠ ʢʘʨʙʠʜʦʚ ʢʨʝʤʥʠʷ (SiC) ʬʦʨʤʳ 1 600 x 25 x 305 ʤʤ ɻʆʉʊ ʈ52781-

2007 ʧʨʦʠʟʚʦʜʩʪʚʘ ʆɸʆ çɺʦʣʞʩʢʠʡ ʘʙʨʘʟʠʚʥʳʡ ʟʘʚʦʜè, ʘ ʪʘʢʞʝ ʠʟ ʉʊʄ ï 

ʵʣʴʙʦʨʘ ʃʂɺ40 ʬʦʨʤʳ 1ɸ1 ɻʆʉʊ 17123-79 ʠ ʘʣʤʘʟʘ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ɸʉ4 

ʬʦʨʤʳ 1ɸ1 ɻʆʉʊ 16167-90 ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ çʇʝʪʝʨʙʫʨʛʩʢʠʡ ʘʙʨʘʟʠʚʥʳʡ 

ʟʘʚʦʜ çʀʣʴʠʯè ʧʦ ʧʨʠʥʷʪʦʡ ʥʘ ʵʪʠʭ ʟʘʚʦʜʘʭ ʪʝʭʥʦʣʦʛʠʠ ʠ ʨʝʮʝʧʪʫʨʝ.  

ʐʂ ʠʟ ʵʣʝʢʪʨʦʢʦʨʫʥʜʦʚ ï ʙʝʣʦʛʦ 24ɸ, ʥʦʨʤʘʣʴʥʦʛʦ 13ɸ ʠ ʭʨʦʤʦʪʠʪʘʥʠ-

ʩʪʦʛʦ 95ɸ, ʘ ʪʘʢʞʝ ʠʟ ʢʘʨʙʠʜʦʚ ʢʨʝʤʥʠʷ ï ʟʝʣʝʥʦʛʦ 64ʉ ʠ ʯʝʨʥʦʛʦ 54ʉ ʙʳʣʠ 

ʠʟʛʦʪʦʚʣʝʥʳ ʟʝʨʥʠʩʪʦʩʪʴʶ F46, ʪʚʝʨʜʦʩʪʴʶ N, 6-ʡ ʩʪʨʫʢʪʫʨʳ ʥʘ ʢʝʨʘʤʠʯʝ-

ʩʢʦʡ ʩʚʷʟʢʝ (V). ɸʙʨʘʟʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʠʟ ʉʊʄ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʟʝʨʥʠʩʪʦ-



129 

 

ʩʪʴʶ 250/200, ʪʚʝʨʜʦʩʪʴʶ ʉʊ2 ʥʘ ʢʝʨʘʤʠʯʝʩʢʦʡ ʩʚʷʟʢʝ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʐʂ, 

ʦʪʦʙʨʘʥʥʳʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʐʂ, ʦʪʦʙʨʘʥʥʳʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʀʩʩʣʝʜʫʝʤʳʡ ʘʙʨʘʟʠʚʥʳʡ ʤʘʪʝʨʠʘʣ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʨʫʛʦʚ 

1.ʕʣʝʢʪʨʦʢʦʨʫʥʜ ʙʝʣʳʡ (24ɸ) 24ɸF46N6V 

2.ʕʣʝʢʪʨʦʢʦʨʫʥʜ ʥʦʨʤʘʣʴʥʳʡ (13ɸ) 13ɸF46N6V 

3.ʕʣʝʢʪʨʦʢʦʨʫʥʜ ʭʨʦʤʦʪʠʪʘʥʠʩʪʳʡ (95ɸ) 95ɸF46N6V 

4. ʂʘʨʙʠʜ ʢʨʝʤʥʠʷ ʟʝʣʝʥʳʡ (64ʉ) 64ʉF46N6V 

5. ʂʘʨʙʠʜ ʢʨʝʤʥʠʷ ʯʝʨʥʳʡ (54ʉ) 54ʉF46N6V 

6. ʕʣʴʙʦʨ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʃʂɺ40 ʃʂɺ40 250/200ʂʉʊ2 

7. ɸʣʤʘʟ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ɸʉ4 ɸʉ4 250/200ʂʉʊ2 

 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʚʳʧʦʣʥʝʥʳ ʥʘ ʢʨʫʛʣʦʰʣʠʬʦʚʘʣʴʥʦʤ ʩʪʘʥʢʝ ʧʨʠ ʦʙʨʘʙʦʪ-

ʢʝ ʦʙʨʘʟʮʦʚ ʩ ʧʣʘʟʤʝʥʥʦ-ʥʘʧʳʣʸʥʥʳʤʠ ʧʦʢʨʳʪʠʷʤʠ ʠʟ ʧʦʨʦʰʢʘ ʠʥʪʝʨʤʝʪʘʣ-

ʣʠʜʘ ʤʘʨʢʠ ʇɺ ï ʅ85ʖ15 ʥʘ ʥʠʢʝʣʝʚʦʡ ʦʩʥʦʚʝ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʣʫ-

ʯʝʥʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʚʝʩ. %: Ni-55,7; Al -15,3; O -16,0; ʉ ï 13. ʊʚʝʨʜʦʩʪʴ ʧʦʢʨʳ-

ʪʠʷ - 25é30 HRC, ʧʦʨʠʩʪʦʩʪʴ - 8é10 %. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʰʣʠʬʦʚʘʥʠʶ ʧʣʘʟʤʝʥʥʦ-ʥʘʧʳʣʸʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʦʠʟ-

ʚʦʜʠʣʠʩʴ ʧʦ ʩʭʝʤʝ ʢʨʫʛʣʦʛʦ ʥʘʨʫʞʥʦʛʦ ʰʣʠʬʦʚʘʥʠʷ ʩ ʧʨʦʜʦʣʴʥʦʡ ʧʦʜʘʯʝʡ 

(ʧʨʦʜʦʣʴʥʦʝ ʰʣʠʬʦʚʘʥʠʝ). ʆʙʨʘʟʮʳ - ʚʪʫʣʢʠ ʠʟ ʩʪʘʣʠ 45 ʜʠʘʤʝʪʨʦʤ ʦʢʦʣʦ 60 

ʤʤ ʠ ʚʳʩʦʪʦʡ 70 ʤʤ, ʠʤʠʪʠʨʫʶʱʠʝ ʰʘʪʫʥʥʳʝ ʰʝʡʢʠ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʚʠ-

ʛʘʪʝʣʷ ɿʄɿ-53. ʆʙʨʘʙʦʪʢʫ ʚʳʧʦʣʥʷʣʠ ʥʘ ʧʦʩʪʦʷʥʥʳʭ ʨʝʞʠʤʘʭ ʨʝʟʘʥʠʷ: ʩʢʦ-

ʨʦʩʪʴ ʨʝʟʘʥʠʷ Vʨ =35 ʤ/ʩ, ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʜʝʪʘʣʠ Vʜï 18 ʤ/ʤʠʥ, ʩʢʦʨʦʩʪʴ 

ʧʨʦʜʦʣʴʥʦʡ ʧʦʜʘʯʠ Sʧʨʦʜ ï 425 ʤʤ/ʤʠʥ, ʛʣʫʙʠʥʘ ʨʝʟʘʥʠʷ t = 0,01 ʤʤ/ʜʚ.ʭʦʜ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ ʦʧʳʪʘ ʨʘʚʥʷʣʘʩʴ ʧʝʨʠʦʜʫ ʩʪʦʡʢʦʩʪʠ ʐʂ, ʢʦʪʦ-

ʨʳʡ ʦʧʨʝʜʝʣʷʣʩʷ ʚʨʝʤʝʥʝʤ ʦʙʨʘʙʦʪʢʠ ʜʦ ʧʦʷʚʣʝʥʠʷ ʚʠʙʨʘʮʠʡ, ʚʳʟʚʘʥʥʳʭ 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʠʣʳ Py ʥʘ 30é40 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʣʦʡ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʪʘʙʠʣʴʥʦʤ ʧʝʨʠʦʜʝ ʰʣʠʬʦʚʘʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʉʆɾ ʧʨʠʤʝʥʷʣʩʷ 3%-ʡ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʵʤʫʣʴʩʦʣʘ çʕʇʄ-

1ʰʧè [4], ʢʦʪʦʨʳʡ ʧʦʜʘʚʘʣʠ ʧʦʣʠʚʦʤ ʚ ʟʦʥʫ ʰʣʠʬʦʚʘʥʠʷ ʩʚʦʙʦʜʥʦ ʧʘʜʘʶʱʝʡ 

ʩʪʨʫʸʡ ʩ ʨʘʩʭʦʜʦʤ Q = 12é15 ʣ/ʤʠʥ.  

ʇʨʘʚʢʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʐʂ (ʧʝʨʠʬʝʨʠʠ) ʠʟ ʵʣʝʢʪʨʦʢʦʨʫʥʜʘ ʠ ʢʘʨ-

ʙʠʜʘ ʢʨʝʤʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʘʣʤʘʟʥʳʤ ʢʘʨʘʥʜʘʰʦʤ ʉ2 (ʪʠʧʦʨʘʟʤʝʨ 3308-

0054 ɻʆʉʊ607-80) ʤʝʪʦʜʦʤ ʦʙʪʘʯʠʚʘʥʠʷ [4]. ʇʨʘʚʢʘ ɸʀ ʠʟ ʩʚʝʨʭʪʚʝʨʜʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʤʝʪʦʜʦʤ ʰʣʠʬʦʚʘʥʠʷ ʢʨʫʛʦʤ 54ʉF46R6V (ʰʘʨʦʰ-

ʢʦʡ). 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʥʦʩʘ ʐʂ Qʘ, ʤʤ
3
/ʤʠʥ, ʟʘ ʧʝʨʠʦʜ ʝʛʦ ʩʪʦʡʢʦʩʪʠ ʧʨʠ 

ʧʨʦʜʦʣʴʥʦʤ ʰʣʠʬʦʚʘʥʠʠ ʚʳʯʠʩʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ [1]: 

/ Tʘ ʢ ʢQ d hɺp= ,   (2) 

ʛʜʝ ʢd  ï ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʐʂ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʨʘʩʯʝʪʦʤ ʦʪ ʠʩʭʦʜʥʦʛʦ ʧʦ 

ʜʘʥʥʳʤ ʠʟʥʦʩʘ ʟʘ ʦʧʳʪ, ʤʤ; 
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ʢh  ï ʪʦʣʱʠʥʘ ʩʣʦʷ ʐʂ, ʠʟʥʦʰʝʥʥʘʷ ʟʘ ʦʧʳʪ ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʠʟʤʝʨʠʪʝʣʴ-

ʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʤʤ; 

ɺï ʚʳʩʦʪʘ ʐʂ, ʤʤ; 

ʊ - ʩʪʦʡʢʦʩʪʴ ʢʨʫʛʦʚ, ʤʠʥ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʢʨʫʛʣʦʰʣʠʬʦʚʘʣʴʥʦʤ ʩʪʘʥʢʝ ʤʦʥʪʠ-

ʨʦʚʘʣʦʩʴ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʨʘʜʠʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʠʣʳ ʨʝʟʘʥʠʷ 

ʈʫ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʜʚʫʭ ʪʝʥʟʦʤʝʪʨʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ, ʩʣʫʞʘʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ 

ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʦʙʨʘʟʮʦʚ ʥʘ ʦʧʨʘʚʢʝ. 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʩʠʣʳ ʨʝʟʘʥʠʷ ʋʈʠ ʝʸ ʟʘʧʠʩʠ ʚʦ ʚʨʝʤʷ ʢʘʞʜʦʛʦ ʦʧʳʪʘ 

ʪʝʥʟʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ ʧʦʜʢʣʶʯʘʣʠʩʴ ʢ ʘʥʘʣʠʟʘʪʦʨʫ ʩʧʝʢʪʨʘ ʤʦʜʝʣʠ 

ZETA 17-U2 ʯʝʨʝʟ ʪʝʥʟʦʤʝʪʨʠʯʝʩʢʠʡ ʫʩʠʣʠʪʝʣʴ ʤʦʜʝʣʠ ZET 412. 

ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʧʦʢʘʟʘʥʠʷ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʠ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʥʘ ʢʦʤ-

ʧʴʶʪʝʨʝ, ʧʦʜʢʣʶʯʝʥʥʦʤ ʢ ʘʥʘʣʠʟʘʪʦʨʫ ʩʧʝʢʪʨʘ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʠʚʝʜʝʥ ʧʨʠ-

ʤʝʨ ʦʙʨʘʙʦʪʢʠ ʟʘʧʠʩʠ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ ʨʘʜʠʘʣʴʥʦʡ ʩʠʣʳ ʈʫ ʚ ʦʜʥʦʤ ʠʟ 

ʦʧʳʪʦʚ ʧʨʠ ʧʨʦʜʦʣʴʥʦʤ ʰʣʠʬʦʚʘʥʠʠ. 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʨʘʜʠʘʣʴʥʦʛʦ ʠʟʥʦʩʘ ʢʨʫʛʦʚ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʩʧʝʮʠʘʣʴ-

ʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʚʢʣʶʯʘʶʱʝʝ ʚ ʩʝʙʷ ʠʥʜʠʢʘʪʦʨ ʩ ʮʝʥʦʡ ʜʝʣʝʥʠʷ 0,001 ʤʤ, ʟʘ-

ʢʨʝʧʣʝʥʥʳʡ ʯʝʨʝʟ ʜʝʨʞʘʚʢʫ ʥʘ ʣʶʥʝʪʝ. 
 

 
ʈʠʩ.3. ʆʙʨʘʙʦʪʢʘ ʟʘʧʠʩʠ ʨʘʜʠʘʣʴʥʦʡ ʩʠʣʳ ʈʫ ʨʝʛʠʩʪʨʠʨʫʶʱʠʤ ʧʨʠʙʦʨʦʤ ʩʠ-

ʣʦʠʟʤʝʨʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʨʠ ʧʨʦʜʦʣʴʥʦʤ ʰʣʠʬʦʚʘʥʠʠ: ʈʍ - ʨʘʙʦʯʠʡ ʭʦʜ; 

ʆʍ - ʦʙʨʘʪʥʳʡ ʭʦʜ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʉʨʘʚʥʠʚʘʣʘʩʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʰʣʠʬʦʚʘʥʠʷ ʢʨʫʛʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚ 

ʪʘʙʣʠʮʝ 1. ʋʩʨʝʜʥʸʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʜʦʣʴʥʦʛʦ ʰʣʠʬʦʚʘʥʠʷ ʧʦʢʨʳʪʠʷ ʥʘ 

ʩʢʦʨʦʩʪʠ 35 ʤ/ʩ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
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ʊʘʙʣʠʮʘ 2 

ʋʩʨʝʜʥʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʨʫʛʣʦʛʦ ʧʨʦʜʦʣʴʥʦʛʦ ʰʣʠʬʦʚʘʥʠʷ ʧʦʢʨʳʪʠʷ ʢʨʫ-

ʛʘʤʠ ʠʟ ʨʘʟʥʳʭ ʘʙʨʘʟʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʩʢʦʨʦʩʪʠ 35 ʤ/ʩ 

ʐʣʠʬʦʚʘʣʴʥʳʡ 

ʢʨʫʛ 

ʉʪʦʡʢʦʩʪʴ 

ʢʨʫʛʦʚ ʊ, ʤʠʥ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʠʟʥʦʩʘ ʢʨʫʛʦʚ 

Qa, ʤʤ
3
/ʤʠʥ 

ʈʘʜʠʘʣʴʥʘʷ ʩʠ-

ʣʘ ʨʝʟʘʥʠʷ ʈʫ, 

ʅ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʩʘʤʦʟʘʪʘʯʠ-

ʚʘʝʤʦʩʪʠ 

24ɸF46N6V 

14ɸF46N6V 

95ɸF46N6V 

64CF46N6V 

54CF46N6V 

ʃʂɺ40 250/200ʂʉʊ2 

ɸʉ4 250/200ʂʉʊ2 

6,9 

6,5 

6,0 

3,7 

3,1 

628 

1629 

89,6 

100,5 

119,5 

160,8 

201,2 

1,38 

0,65 

107,9 

102,6 

98,4 

148,3 

178,7 

57,1 

25,1 

0,83 

0,98 

1,21 

1,08 

1,13 

0,02 

0,03 

 

ʉʪʦʡʢʦʩʪʴ ʢʨʫʛʦʚ ʠʟ ʉʊʄ ʦʢʘʟʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʢʨʫʛʦʚ ʠʟ 

ʵʣʝʢʪʨʦʢʦʨʫʥʜʦʚ ʠ ʢʘʨʙʠʜʦʚ ʢʨʝʤʥʠʷ. ʇʦ ʵʪʦʤʫ ʢʨʠʪʝʨʠʶ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʠʤʝʣ ʢʨʫʛ ʠʟ ʘʣʤʘʟʘ ɸʉ4. ʀʥʩʪʨʫʤʝʥʪ ʠʟ ʵʣʴʙʦʨʘ ʃʂɺ40 ʪʘʢʞʝ ʧʦʢʘʟʘʣ ʚʳ-

ʩʦʢʫʶ ʩʪʦʡʢʦʩʪʴ, ʦʜʥʘʢʦ ʚʝʣʠʯʠʥʘ ʊ ʜʣʷ ʵʪʦʛʦ ʢʨʫʛʘ ʦʢʘʟʘʣʘʩʴ ʤʝʥʝʝ ʟʥʘʯʠ-

ʪʝʣʴʥʦʡ, ʯʝʤ ʫ ʢʨʫʛʘ ʠʟ ɸʉ4.  

ʉʨʘʚʥʝʥʠʝ ʩʪʦʡʢʦʩʪʠ ʢʨʫʛʦʚ ʠʟ ʵʣʝʢʪʨʦʢʦʨʫʥʜʦʚ ʠ ʢʘʨʙʠʜʦʚ ʢʨʝʤʥʠʷ 

ʧʨʠʚʦʜʠʪ ʢ ʟʘʢʣʶʯʝʥʠʶ, ʯʪʦ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠʤʝʣʠ ʠʥ-

ʩʪʨʫʤʝʥʪʳ ʠʟ ɸl2ʆ3 ï ʠʭ ʩʪʦʡʢʦʩʪʴ ʦʢʘʟʘʣʘʩʴ ʚ 1,6é2,2 ʨʘʟʘ ʙʦʣʴʰʝ. 

ʂʨʫʛʠ ʠʟ ʵʣʴʙʦʨʘ ʠ ʘʣʤʘʟʘ ʨʘʙʦʪʘʣʠ ʩ ʥʘʠʤʝʥʴʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠʟ-

ʥʦʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʨʫʛʘʤʠ ʠʟ ʵʣʝʢʪʨʦʢʦʨʫʥʜʘ ʠ ʢʘʨʙʠʜʘ ʢʨʝʤʥʠʷ. ʊʘʢ, ʥʘ-

ʧʨʠʤʝʨ, ʟʥʘʯʝʥʠʷ Qʘ, ʜʦʩʪʠʛʥʫʪʳʝ ʢʨʫʛʦʤ ʠʟ ɸʉ4, ʧʨʝʚʦʩʭʦʜʠʣʠ ʚʝʣʠʯʠʥʳ 

Qʘ, ʧʦʣʫʯʝʥʥʳʝ ʜʣʷ ʢʨʫʛʘ ʠʟ 24ɸ ʧʦʯʪʠ ʚ 140 ʨʘʟ. 

ʇʦ ʜʦʩʪʠʛʘʝʤʳʤ ʟʥʘʯʝʥʠʷʤ Qʘ ʵʣʝʢʪʨʦʢʦʨʫʥʜʦʚʳʝ ʠ ʢʘʨʙʠʜʢʨʝʤʥʠʝʚʳʝ 

ʢʨʫʛʠ ʧʨʦʷʚʠʣʠ ʩʝʙʷ ʧʦ-ʨʘʟʥʦʤʫ (ʪʘʙʣʠʮʘ 2): ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʩʪ-

ʨʫʤʝʥʪʦʚ ʠʟ ɸl2ʆ3 ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʥʦʩʘ ʦʢʘʟʘʣʘʩʴ ʚ 1,4é2,2 ʨʘʟʘ ʤʝʥʴʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʨʫʛʘʤʠ ʠʟ SiC. 

ɹʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ ʜʠʥʘʤʠʢʘ ʧʨʦʮʝʩʩʘ ʰʣʠʬʦʚʘʥʠʷ ʧʦʢʨʳʪʠʷ ʢʨʫʛʘʤʠ ʠʟ 

ʨʘʟʥʦʛʦ ʘʙʨʘʟʠʚʘ. ʀʟ ʪʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʢʨʳʪʠʷ ʩʦʩʪʘʚ-

ʣʷʶʱʘʷ ʈʫ ʩʠʣʳ ʨʝʟʘʥʠʷ, ʚʦʟʥʠʢʘʶʱʘʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʨʫʛʦʚ ʠʟ ɸl2ʆ3, ʚ 

1,4é1,8 ʨʘʟʘ ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʨʫʛʘʤʠ ʠʟ SiC. 

ʅʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʠʥʘʤʠʢʠ ʰʣʠʬʦʚʘʥʠʷ ʷʚ-

ʣʷʶʪʩʷ ʢʨʫʛʠ ʠʟ ʩʚʝʨʭʪʚʸʨʜʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʨʫʛʠ ʠʟ ʘʣʤʘʟʘ. 

ʉʠʣʳ ʨʝʟʘʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʰʣʠʬʦʚʘʥʠʠ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠʟ ʘʣʤʘʟʘ, ʙʳʣʠ 

ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʢʨʫʛʦʚ ʠʟ ʵʣʴʙʦʨʘ ʠ ʚ 4é7 ʨʘʟ ʥʠʞʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠʟ ʵʣʝʢʪʨʦʢʦʨʫʥʜʦʚ ʠ ʢʘʨʙʠʜʦʚ ʢʨʝʤʥʠʷ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʨʦʜʦʣʴʥʦʤ ʰʣʠʬʦʚʘʥʠʠ ʧʦʢʨʳʪʠʷ ʧʦ ʜʦʩʪʠʛʘʝ-

ʤʳʤ ʚʝʣʠʯʠʥʘʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʘʤʦʟʘʪʘʯʠʚʘʝʤʦʩʪʠ ʂʩ  ʢʨʫʛ ʠʟ ʵʣʝʢʪʨʦʢʦʨʫʥ-

ʜʘ ʭʨʦʤʦʪʠʪʘʥʠʩʪʦʛʦ ʧʨʝʚʦʩʭʦʜʠʣ ʢʨʫʛʠ ʠʟ ʢʘʨʙʠʜʦʚ ʢʨʝʤʥʠʷ ʥʘ 7é10 % ʠ ʚ 

40é60 ʨʘʟ ʢʨʫʛʠ ʠʟ ʉʊʄ. ʆʪʤʝʯʝʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʙʫ-

ʩʣʘʚʣʠʚʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʠʥʝʨʪʥʦʩʪʴʶ ʉʊʄ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʢʨʳʪʠʶ ʠ 

ʠʭ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʣʝʢʪʨʦʢʦʨʫʥʜʦʤ ʠ ʢʘʨʙʠʜʦʤ 
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ʢʨʝʤʥʠʷ. ʐʣʠʬʦʚʘʣʴʥʳʝ ʢʨʫʛʠ ʠʟ ʩʚʝʨʭʪʚʸʨʜʳʭ ʤʘʪʝʨʠʘʣʦʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪ-

ʩʷ ʥʠʟʢʠʤ ʩʘʤʦʟʘʪʘʯʠʚʘʥʠʝʤ, ʘ ʦʙʨʘʙʦʪʢʘ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠʟ ɸl2ʆ3 ʠ SiC ʩʦ-

ʧʨʦʚʦʞʜʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ ʤʠʢʨʦʨʘʟʨʫʰʝʥʠʝʤ ʟʸʨʝʥ. ʂʨʫʛʠ ʠʟ ʉʊʄ ʧʨʠ 

ʰʣʠʬʦʚʘʥʠʷ ʧʦʢʨʳʪʠʷ ʨʘʙʦʪʘʶʪ ʚ ʨʝʞʠʤʝ ʟʘʪʫʧʣʝʥʠʷ, ʘ ʢʨʫʛʠ ʠʟ ɸl2ʆ3 ʠ SiC 

ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ, ʯʪʦ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʩʘʤʦʟʘʪʘʯʠʚʘʥʠʷ. 

ɺʳʚʦʜʳ 

ʇʨʦʚʝʜʸʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʠ ʢʨʫʛʣʦʤ ʥʘʨʫʞʥʦʤ ʧʨʦʜʦʣʴʥʦʤ ʰʣʠ-

ʬʦʚʘʥʠʠ ʧʦʢʨʳʪʠʡ ʥʘ ʥʠʢʝʣʝʚʦʡ ʦʩʥʦʚʝ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ: 

1. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʘʤʦ-

ʟʘʪʘʯʠʚʘʝʤʦʩʪʠ ʠʤʝʝʪ ʢʨʫʛ ʠʟ ʵʣʝʢʪʨʦʢʦʨʫʥʜʘ ʭʨʦʤʦʪʠʪʘʥʠʩʪʦʛʦ (95ɸ), ʟʘʪʝʤ 

ʠʜʸʪ ʢʨʫʛ ʠʟ ʢʘʨʙʠʜʘ ʢʨʝʤʥʠʷ ʯʸʨʥʦʛʦ (54ʉ), ʜʘʣʝʝ ʩʣʝʜʫʝʪ ʠʥʩʪʨʫʤʝʥʪ ʠʟ 

ʘʣʤʘʟʘ ʠ, ʥʘʢʦʥʝʮ, ʵʣʴʙʦʨʦʚʳʡ ʠʥʩʪʨʫʤʝʥʪ. 

2. ɸʣʤʘʟʥʳʡ ʢʨʫʛ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʠʟ ʵʣʝʢʪʨʦʢʦʨʫʥʜʘ ʠ 

ʢʘʨʙʠʜʘ ʢʨʝʤʥʠʷ ʠʟʥʘʰʠʚʘʝʪʩʷ ʤʝʥʴʰʝ, ʝʛʦ ʨʝʞʫʱʠʝ ʢʨʦʤʢʠ ʦʩʪʨʝʝ, ʩʠʣʳ 

ʨʝʟʘʥʠʷ ʥʠʞʝ, ʩʪʦʡʢʦʩʪʴ ʚʳʰʝ. 

3. ɺ ʮʝʣʦʤ ʘʣʤʘʟʥʳʝ ʢʨʫʛʠ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ ʩʝʙʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʧʦʢʨʳʪʠʡ, ʦʜʥʘʢʦ ʦʥʠ ʟʥʘʯʠʪʝʣʴʥʦ ʜʦʨʦʞʝ ʘʙʨʘʟʠʚʥʳʭ. ʇʦʵʪʦʤʫ ʨʝʢʦʤʝʥʜʫ-

ʝʪʩʷ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʧʨʦʠʟʚʦʜʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʨʘʩʯʝʪ ʩʝʙʝ-

ʩʪʦʠʤʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʙʨʘʟʠʚʥʦʛʦ ʠ ʘʣʤʘʟʥʦʛʦ ʠʥʩʪʨʫ-

ʤʝʥʪʘ ʩ ʫʯʝʪʦʤ ʟʘʪʨʘʪ ʥʘ ʠʭ ʧʨʘʚʢʫ. 
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The paper presents techniques and research results of cylindrical grinding of plasma-

sprayed nickel-based coatings. It studies the problem of choosing the type of abrasive material 

for wheels, which ensures a high degree of their self-sharpening as well. The study proves it ex-

pedient to use an abrasive tool made of chromium-titanium electrocorundum (95A). Grinding 
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wheels made of this abrasive show low wear rate and the highest self-sharpening coefficient, and 

also work with low cutting forces. 

Keywords: wear-resistant coatings, grinding wheel, cutting force, longitudinal grinding, 

abrasive material, wheel durability. 

 

ʋɼʂ 621 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʆɿʄʆɾʅʆʉʊɽʁ ʈɸɿʃʀʏʅʓʍ ʄɽʊʆɼʆɺ  

ʆɹʈɸɹʆʊʂʀ ʄʀʂʈʆʇʆʈʀʉʊʓʍ ʇʆʂʈʓʊʀʁ  

ɺʆʉʉʊɸʅʆɺʃɽʅʅʓʍ ɺɸʃʆɺ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʆʁ  

ʊɽʍʅʀʂʀ 

 

ʄ.ɸ. ʇʘʚʣʦʚ
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ɺ.ɺ. ɻʨʠʮʝʥʢʦ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ  

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʙʟʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʤʠʢʨʦʧʦʨʠʩʪʳʭ ʧʦʢʨʳʪʠʡ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʚʘʣʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʘʟʣʠʯʥʳʤʠ ʘʚʪʦʨʘʤʠ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʠ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʤʦʥʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ. ʎʝ-

ʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʦʙʨʘ-

ʙʦʪʢʠ ʤʠʢʨʦʧʦʨʠʩʪʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʨʦʧʦʨʠʩʪʳʝ ʧʦʢʨʳʪʠʷ, ʵʣʝʢʪʨʦʬʠʟʠʢʦʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʦʙ-

ʨʘʙʦʪʢʘ ʪʦʯʝʥʠʝʤ, ʦʙʨʘʙʦʪʢʘ ʰʣʠʬʦʚʘʥʠʝʤ, ʘʙʨʘʟʠʚʥʦʝ ʠʟʥʘʰʠʚʘʥʠʝ, ʨʝʞʫʱʠʡ ʠʥʩʪ-

ʨʫʤʝʥʪ. 

 

1) ɺʦʟʤʦʞʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʤʠʢʨʦʧʦʨʠʩʪʳʭ 

ʧʦʢʨʳʪʠʡ. 

ʆʩʦʙʝʥʥʦʩʪʴ ʵʣʝʢʪʨʦʬʠʟʠʢʦʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ 

ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʜʝʰʝʚʳʡ ʠ ʥʝʩʣʦʞʥʳʡ ʦʙʨʘʙʘʪʳʚʘʶʱʠʡ ʠʥʩʪ-

ʨʫʤʝʥʪ, ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʨʝʞʠʤʦʚ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʦʙʨʘʙʦʪʢʫ ʦʪ ʯʝʨʥʦʚʦʡ 

ʜʦ ʦʪʜʝʣʦʯʥʦʡ, ʤʝʭʘʥʠʟʘʮʠʶ, ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʦʧʝʨʘʮʠʡ ʠ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ 

ʪʨʫʜʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʦʬʠʟʠʢʦʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʩʪʘʣʦ ʥʝʦʙ-

ʭʦʜʠʤʳʤ ʚ ʩʚʷʟʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʰʠʥ ʚʳʩʦ-

ʢʦʣʝʛʠʨʦʚʘʥʥʳʭ, ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʠ ʚʳʩʦʢʦʠʟʥʦʩʦʩʪʦʡʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢ-

ʞʝ ʚ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʙʣʠʟʢʦʛʦ ʧʦ 

ʩʚʦʝʤʫ ʫʨʦʚʥʶ ʢ ʢʘʯʝʩʪʚʫ ʥʦʚʳʭ ʜʝʪʘʣʝʡ ʧʦʩʣʝ ʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʚʦʟʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʥʘ ʦʙʨʘʙʘ-

ʪʳʚʘʝʤʫʶ ʜʝʪʘʣʴ ʵʪʠ ʤʝʪʦʜʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: ʵʣʝʢ-

ʪʨʦʭʠʤʠʯʝʩʢʠʝ (ʕʍʆ), ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ (ʕʂʆ) ʠ ʵʣʝʢʪʨʦʵʨʦʟʠʦʥʥʳʝ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʕʍʆ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʜʝʪʘʣʠ 

ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʠʟʥʦʩʦʤ ʠʥʩʪʨʫʤʝʥʪʘ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʤʝ-

ʪʦʜʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʳʩʦʢʫʶ ʵʥʝʨʛʦʸʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ, ʟʘʚʠʩʠʤʦʩʪʴ ʢʘʯʝʩʪʚʘ 
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ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ ʤʠʢʨʦʥʝʨʦʚʥʦʩʪʝʡ, ʢʦʨʨʦʟʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʵʣʝʢʪʨʦʣʠʪʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʨ [12]. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʵʣʝʢ-

ʪʨʦʭʠʤʠʯʝʩʢʦʛʦ, ʵʣʝʢʪʨʦʵʨʦʟʠʦʥʥʦʛʦ ʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʝʪʘʣʣ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʜʝʪʘʣʠ [6]. ʀʭ ʜʦʩʪʦʠʥʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ 

ʞʝ ʦʙʦʨʫʜʦʚʘʥʠʠ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʢʘʢ ʯʝʨʥʦʚʳʝ, ʪʘʢ ʠ ʯʠʩʪʦʚʳʝ ʦʧʝʨʘʮʠʠ. 

ʅʝʜʦʩʪʘʪʢʘʤʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʷʚʣʷʶʪʩʷ: ʠʥʪʝʥʩʠʚʥʦʝ ʢʦʨʨʦʟʠ-

ʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʦʣʠʪʘ ʥʘ ʧʦʢʨʳʪʠʷ, ʥʠʟʢʘʷ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʧʨʠʤʝ-

ʥʷʝʤʦʛʦ ʵʣʝʢʪʨʦʣʠʪʘ, ʙʦʣʴʰʦʡ ʠʟʥʦʩ ʠʥʩʪʨʫʤʝʥʪʘ ʥʘ ʬʦʨʩʠʨʦʚʘʥʥʳʭ ʨʝʞʠ-

ʤʘʭ ʠ ʜʨ. [6]. 

ʇʨʠ ʵʣʝʢʪʨʦʵʨʦʟʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʝ (ʵʣʝʢʪʨʦʠʩʢʨʦʚʘʷ, ʵʣʝʢʪʨʦʠʤʧʫʣʴʩ-

ʥʘʷ, ʵʣʝʢʪʨʦʢʦʥʪʘʢʪʥʘʷ) ʧʨʠʧʫʩʢ ʫʜʘʣʷʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʧʣʦʚʦʛʦ ʜʝʡʩʪʚʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʨʘʟʨʷʜʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʜʝʪʘʣʠ [7]. 

2) ʆʩʦʙʝʥʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʤʠʢʨʦʧʦʨʠʩʪʳʭ ʧʦʢʨʳʪʠʡ ʪʦʯʝʥʠʝʤ. 

ʄʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʪʦʯʝʥʠʝʤ ʧʦ-

ʨʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʝʨʝʫʧʣʦʪʥʷʶʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʣʦʠ ʤʘʪʝʨʠʘʣʘ ʠ 

ʫʭʫʜʰʘʶʪʩʷ ʘʥʪʠʬʨʠʢʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʠʟʜʝʣʠʡ, ʚʩʣʝʜʩʪʚʠʝ ʯʨʝʟʤʝʨʥʦʛʦ 

ʟʘʪʫʧʣʝʥʠʷ ʨʝʞʫʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ [8]. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʪʦʯʝʥʠʠ ʧʦʨʠʩʪʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʠʥʩʪʨʫʤʝʥʪʳ ʠʟʥʘʰʠʚʘʶʪʩʷ ʥʘʤʥʦʛʦ ʠʥʪʝʥʩʠʚʥʝʝ, ʯʝʤ ʧʨʠ ʦʙ-

ʨʘʙʦʪʢʝ ʣʠʪʳʭ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʤʥʦʛʠʤʠ ʧʨʠʯʠʥʘʤʠ. ʂ 

ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ: 

ʘ) ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʨʝʟʘʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʥʝʩʧʣʦʰʥʦʩʪʴʶ ʦʙ-

ʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʤʠʢʨʦʚʳʢʨʘʰʠʚʘʥʠʝ 

ʯʘʩʪʠʮ ʤʘʪʝʨʠʘʣʘ ʠ ʠʥʩʪʨʫʤʝʥʪʘ. ʅʘʣʠʯʠʝ ʧʦʨʠʩʪʦʩʪʠ 5 % ʠ ʚʳʰʝ ʦʪʨʠʮʘ-

ʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʪʦʡʢʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ, ʪʘʢ ʢʘʢ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʥʝ-

ʧʨʝʨʳʚʥʦ ʧʦʜʚʝʨʛʘʝʪʩʷ ʤʠʢʨʦʫʜʘʨʘʤ, ʯʪʦ ʫʩʢʦʨʷʝʪ ʝʛʦ ʟʘʪʫʧʣʝʥʠʝ [5]; 

ʙ) ʧʦʥʠʞʝʥʥʘʷ ʪʝʧʣʦ- ʠ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪʴ ʧʦʨʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ 

(ʚ 2é3 ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʢʦʤʧʘʢʪʥʳʭ), ʧʨʠʚʦʜʷʱʘʷ ʢ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʳʜʝʣʷʶ-

ʱʝʛʦʩʷ ʧʨʠ ʨʝʟʘʥʠʠ ʪʝʧʣʘ, ʦʢʠʩʣʝʥʠʶ ʢʘʨʙʠʜʘ ʚʦʣʴʬʨʘʤʘ ʚ ʩʦʩʪʘʚʝ ʪʚʸʨʜʳʭ 

ʩʧʣʘʚʦʚ ʠ ʠʭ ʧʦʚʳʰʝʥʥʦʤʫ ʠʟʥʦʩʫ [9]; 

ʚ) ʩʚʦʡʩʪʚʦ ʧʦʨʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʢʠʩʣʷʪʴʩʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʚʝʨʜʳʭ 

ʯʘʩʪʠʮ ʦʢʩʠʜʦʚ ʞʝʣʝʟʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʘʙʨʘʟʠʚʥʦʤʫ ʠʟʥʘʰʠʚʘʥʠʶ ʨʝʞʫ-

ʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʠʟʥʦʩʘ (ʘʜʛʝʟʠʦʥʥʳʡ, ʜʠʬʬʫʟʠ-

ʦʥʥʳʡ ʠ ʜʨ.) [2]. 

3) ʆʩʦʙʝʥʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʤʠʢʨʦʧʦʨʠʩʪʳʭ ʧʦʢʨʳʪʠʡ ʰʣʠʬʦʚʘʥʠʝʤ. 

ʇʨʠ ʰʣʠʬʦʚʘʥʠʠ ʧʦʨʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʚʳʰʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʤʠʢʨʦ-

ʪʚʸʨʜʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ (ʜʦ 20é30 %), ʥʦ ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦʨʠʩʪʦʩʪʴ ʚ ʪʦʥʢʦʤ 

ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʧʣʦʪʥʝʥʠʷ [4]. 

ʇʨʠ ʰʣʠʬʦʚʘʥʠʠ ʧʦʨʠʩʪʳʭ ʩʧʝʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʧʦʨʠʩʪʦʩʪʴʶ 

10é30 % ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʨʘʟʚʠʚʘʶʪʩʷ ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʦʩʪʘʪʦʯʥʳʝ ʥʘ-

ʧʨʷʞʝʥʠʷ ʧʝʨʚʦʛʦ ʨʦʜʘ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʟʥʦ-

ʩʦʩʪʦʡʢʦʩʪʴ ʠʟʜʝʣʠʡ [3]. ɺʝʣʠʯʠʥʘ ʵʪʠʭ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʜʦʩʪʠ-

ʛʘʷ 50é60 ʄʇʘ, ʧʨʝʚʦʩʭʦʜʠʪ ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, 
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ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʚʳʩʦʢʠʤ ʫʧʨʦʯʥʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ (ʥʘʢʣʸʧ ʠ ʫʧ-

ʣʦʪʥʝʥʠʝ). 

ɺ ʠʩʪʦʯʥʠʢʝ [14] ʩʦʦʙʱʘʝʪʩʷ ʦ ʪʦʤ, ʯʪʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʧʦʢʘʟʘʣʠ ʪʘʢʞʝ, ʯʪʦ ʧʦʨʠʩʪʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʤʧʘʢʪʥʳʤʠ, 

ʧʨʠ ʰʣʠʬʦʚʘʥʠʠ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ ʦʪʧʫʩʢʫ ʠʩʭʦʜʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʚʝʨʭʥʦ-

ʩʪʥʦʛʦ ʩʣʦʷ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʧʦʚʳʰʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʦʭʣʘʞʜʝʥʠʷ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʧʦʨʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʢʦʪʦʨʳʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʤʧʘʢʪʥʳʤʠ, ʧʦʥʠʞʝʥʘ [11, 15]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʰʣʠʬʦʚʘʥʠʝ ï ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦʢʨʳʪʠʡ, ʘ ʥʘʣʠʯʠʝ ʧʦʨʠʩʪʦʩʪʠ 

ʚ ʤʘʪʝʨʠʘʣʘʭ ʨʘʩʰʠʨʷʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʰʣʠʬʦʚʘʥʠʷ, ʢʘʢ ʤʝ-

ʪʦʜʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʧʨʦʯʥʝʥʠʷ ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ [10]. ʆʜʥʘʢʦ 

ʦʙʨʘʙʦʪʢʘ ʠʭ ʰʣʠʬʦʚʘʥʠʝʤ ʟʘʪʨʫʜʥʝʥʘ ʠʟ-ʟʘ ʙʳʩʪʨʦʛʦ ʠʟʥʦʩʘ ʠ ʟʘʩʘʣʠʚʘʥʠʷ 

ʢʨʫʛʦʚ [1]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʢʨʳʪʠʷ ʦʙʳʯʥʦ ʦʙʨʘʙʘʪʳʚʘʶʪ ʘʙʨʘʟʠʚʥʳʤ ʠ ʘʣ-

ʤʘʟʥʳʤ ʰʣʠʬʦʚʘʥʠʝʤ. ɸʙʨʘʟʠʚʥʳʝ ʢʨʫʛʠ ʠʟ ʵʣʝʢʪʨʦʢʦʨʫʥʜʦʚ, ʢʘʨʙʠʜʦʚ 

ʢʨʝʤʥʠʷ ʠ ʜʨʫʛʠʭ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʰʣʠʬʦʚʘʥʠʠ ʧʦʢʨʳʪʠʡ 

ʠʤʝʶʪ ʥʠʟʢʠʡ ʧʝʨʠʦʜ ʩʪʦʡʢʦʩʪʠ, ʢʦʪʦʨʳʡ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʜʘʞʝ ʥʘ ʧʦʥʠʞʝʥ-

ʥʳʭ ʨʝʞʠʤʘʭ ʩʦʩʪʘʚʣʷʝʪ 1é3 ʤʠʥ ʠʟ-ʟʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʠʟʥʦʩʘ ʠ ʟʘʩʘʣʠʚʘʥʠʷ 

ʵʪʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ [1]. 

ʇʦ ʜʘʥʥʳʤ ʠʩʪʦʯʥʠʢʘ [11], ʦʧʳʪʥʳʤ ʧʫʪʝʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʮʝʣʦʤ 

ʘʣʤʘʟʥʳʝ ʢʨʫʛʠ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ ʩʝʙʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʢʨʳʪʠʡ, ʦʜ-

ʥʘʢʦ ʦʥʠ ʟʥʘʯʠʪʝʣʴʥʦ ʜʦʨʦʞʝ ʘʙʨʘʟʠʚʥʳʭ. ʇʦʵʪʦʤʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚ ʢʘʞʜʦʤ 

ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʧʨʦʠʟʚʦʜʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʨʘʩʯʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʦʙʨʘ-

ʙʦʪʢʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʙʨʘʟʠʚʥʦʛʦ ʠ ʘʣʤʘʟʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʫʯʝʪʦʤ ʟʘ-

ʪʨʘʪ ʥʘ ʠʭ ʧʨʘʚʢʫ. ʂ ʪʦʤʫ ʞʝ, ʘʣʤʘʟʥʳʝ ʢʨʫʛʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʠʘʤʝʪʨʘ 

(600é900 ʤʤ) ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʪʘʢʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʜʝʪʘʣʝʡ ʢʘʢ, ʥʘʧʨʠ-

ʤʝʨ, ʢʦʣʝʥʯʘʪʳʝ ʚʘʣʳ ʘʚʪʦʪʨʘʢʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʘʙʨʘʟʠʚʥʘʷ ʧʨʦʤʳʰʣʝʥ-

ʥʦʩʪʴ ʥʝ ʚʳʧʫʩʢʘʝʪ. ʇʦʵʪʦʤʫ ʧʦʢʨʳʪʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʳʯʥʦ ʦʙʨʘʙʘʪʳ-

ʚʘʶʪ ʘʙʨʘʟʠʚʥʳʤʠ ʢʨʫʛʘʤʠ ʥʘ ʤʘʣʳʭ ʧʦʜʘʯʘʭ ʠ ʛʣʫʙʠʥʘʭ ʨʝʟʘʥʠʷ ʩ ʯʘʩʪʦʡ 

ʧʨʘʚʢʦʡ ʠʥʩʪʨʫʤʝʥʪʘ [13]. 

ʇʨʠʚʝʜʝʥʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʰʠʨʦʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʧʦʨʦʰʢʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʙʦʣʴʰʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ ʜʝʪʘʣʝʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʠ ʟʥʘʯʠʪʝʣʴ-

ʥʳʡ ʧʦʩʣʝʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʨʝʩʫʨʩ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʜʝʪʘʣʝʡ. 

ɺʳʚʦʜʳ ʧʦ ʨʘʙʦʪʝ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʦʙʨʘʙʦʪʢʠ 

ʤʠʢʨʦʧʦʨʠʩʪʳʭ ʧʦʢʨʳʪʠʡ, ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝ-

ʣʘʪʴ ʚʳʚʦʜʳ ʦ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʧʦʩʦʙʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʤʠʢʨʦʧʦʨʠʩʪʳʭ ʧʦ-

ʚʝʨʭʥʦʩʪʝʡ ʚʠʜʷʪʩʷ ʥʘʠʤʝʥʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤʠ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ [8]: 

ʘ) ʧʨʠ ʕʍʆ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʦʝ ʢʦʨʨʦʟʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʵʣʝʢ-

ʪʨʦʣʠʪʘ, ʢʘʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʡ, ʪʘʢ ʠ ʥʘ ʛʣʫʙʠʥʥʳʝ ʩʣʦʠ; 
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ʙ) ʕʂʆ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʘʟʦʛʨʝʚʦʤ ʜʝʪʘʣʠ ʠ 

ʧʦʣʫʯʝʥʠʝʤ ʛʨʫʙʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɼʘʥʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʨʘʩʩʤʦʪʨʝʥʠʷ 

ʠ ʘʥʘʣʠʟʘ ʤʝʪʦʜʦʚ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʢʨʳʪʠʡ. ʊʘʢ, ʦʙʨʘʙʦʪʢʫ ʚʦʩ-

ʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʚʘʣʦʚ ʩ ʤʠʢʨʦʧʦʨʠʩʪʳʤʠ ʧʦʢʨʳʪʠʷʤʠ ʯʘʱʝ ʚʩʝʛʦ ʦʩʫʱʝʩʪʚ-

ʣʷʶʪ ʪʦʯʝʥʠʝʤ ʠ ʰʣʠʬʦʚʘʥʠʝʤ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʪʦʯʝʥʠʝʤ ʤʠʢʨʦʧʦʨʠʩʪʳʭ ʧʦʢʨʳʪʠʡ, 

ʧʨʦʚʝʜʝʥʥʳʝ ʨʘʟʣʠʯʥʳʤʠ ʘʚʪʦʨʘʤʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʥʝʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʩʪʦʡʢʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʩʪʨʫʤʝʥ-

ʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʝ ʤʦʛʫʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʨʘʩʪʫʱʠʝ ʪʝʭʥʠ-

ʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʦʙʨʘʙʦʪʢʘ ʪʦʯʝʥʠʝʤ ʪʘʢʞʝ ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʠʥʷʪʘ ʚ ʢʘʯʝʩʪʚʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ ʧʦʢʨʳʪʠʡ. 

ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʢʨʳʪʠʡ 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʜʝʪʘʣʝʡ ʩ ʥʝʙʦʣʴʰʠʤʠ ʧʨʠʧʫʩʢʘʤʠ ʠ ʪʨʝʙʫʶʱʠʭ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʠ ʠ ʥʠʟʢʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʰʣʠʬʦʚʘʥʠʝ. 

ʆʜʥʘʢʦ ʰʣʠʬʦʚʘʥʠʝ ʧʦʢʨʳʪʠʡ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ ʠʟʥʦʩʦʤ ʠ 

ʟʘʩʘʣʠʚʘʥʠʝʤ ʘʙʨʘʟʠʚʥʳʭ ʢʨʫʛʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʧʦʢʘʟʘʪʝʣʠ ʦʙʨʘʙʦʪʢʠ ï ʩʪʦʡʢʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʫʜʝʣʴʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʴ, ʩʠʣʳ ʨʝʟʘʥʠʷ ʠ ʜʨ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʰʣʠʬʦʚʘʥʠʷ ʤʠʢʨʦ-

ʧʦʨʠʩʪʳʭ ʧʦʢʨʳʪʠʡ ʥʝʦʙʭʦʜʠʤ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʡ ʚʳʙʦʨ ʘʙʨʘʟʠʚʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʢʨʫʛʦʚ ʩ ʫʯʝʪʦʤ ʠʭ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʠ ʘʜʛʝʟʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʵʪʠʤ ʧʦʢʨʳʪʠʷʤ. 
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The article presents the results of review studies of various methods for processing micro-

porous coatings of regenerated agricultural machinery shafts used by various authors. The re-

levance of these studies is determined by the possibility of improving recovery technologies, and, 

as a result, increasing the efficiency of repairing agricultural machinery. The purpose of this 

work is to evaluate the rationality of using various types of microporous surface treatment. 

Keywords: microporous coatings, electrophysical and chemical methods, turning, grind-

ing, abrasive wear, cutting tool. 
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ʉɽʂʎʀʗ 3. ʊʈɸʅʉʇʆʈʊʅʆ-ʊɽʍʅʆʃʆɻʀʏɽʉʂʀɽ  

ʂʆʄʇʃɽʂʉʓ ʀ ʕʂʆʃʆɻʀʗ 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ: ʢʘʥʜ.ʪʝʭʥ.ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʅʘʟʝʤʥʳʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳè ʂʫʨʩʦʚ ʀʚʘʥ ɺʠʪʘʣʴʝʚʠʯ 

 

ʋɼʂ 656.1 

 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓʍ ʀ ʈɸʉʏɽʊʅʓʍ 

ʄɽʊʆɼʆɺ ʆʎɽʅʂʀ ʅɸʇʈʗɾɽʅʅʆ-ɼɽʌʆʈʄʀʈʆɺɸʅʅʆɻʆ  

ʉʆʉʊʆʗʅʀʗ ɻʈʋʅʊɸ ɺ ʂʆʅʊɸʂʊʅʓʍ ɿɸɼɸʏɸʍ çʐʀʅɸ-ɻʈʋʅʊè 

 

ʀ.ɺ. ɹʘʩʤʘʥʦʚ
1 

1
ʂʘʬʝʜʨʘ ʉʄ-10 çʂʦʣʸʩʥʳʝ ʤʘʰʠʥʳè, ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝ-

ʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘ (ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è, 

ʛ. ʄʦʩʢʚʘ 105005, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʭʘʥʠ-

ʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʛʨʫʥʪʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʜʝʬʦʨʤʠʨʫʝʤʫʶ ʦʧʦʨʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʧʦ 

ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʶʪ ʜʚʠʞʝʥʠʝ ʢʦʣʝʩʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʚʳʩʦʢʦʡ ʧʨʦʭʦʜʠ-

ʤʦʩʪʠ. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʢʦʣʝʩʥʳʭ ʤʘʰʠʥ ʧʨʦʚʦ-

ʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʠʤʠʪʘʮʠʠ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʛʨʫʥʪʘʚ ʢʦʥʪʘʢʪʥʳʭ ʟʘʜʘʯʘʭ çʰʠʥʘ-ʛʨʫʥʪè. ʇʨʝʜʩʪʘʚʣʝʥʘ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʙʘʟʦ-

ʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʦʚ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʨʠ ʫʜʘʨʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʘʥʘʣʦʛʘ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʢʦʣʝʩʘ (ʰʪʘʤʧʘ) ʠ ʧʦʜʦʙʨʘʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʛʨʫʥʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ, ʢʦʥʪʘʢʪʥʘʷ ʟʘʜʘʯʘ çʰʠʥʘ-ʛʨʫʥʪè, ʧʨʦ-

ʭʦʜʠʤʦʩʪʴ,ʚʘʣʠʜʘʮʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʛʨʫʥʪʘ 

 

ɺɺɽɼɽʅʀɽ 

ʇʨʦʭʦʜʠʤʦʩʪʴʢʦʣʝʩʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (ʊʉ) ʟʘʚʠʩʠʪ ʦʪ ʟʘʣʦʞʝʥ-

ʥʳʭ ʚ ʝʛʦ ʢʦʥʩʪʨʫʢʮʠʶ ʧʘʨʘʤʝʪʨʦʚ ʢʦʣʝʩʥʦʛʦ ʜʚʠʞʠʪʝʣʷ. ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʤʦ-

ʛʫʪ ʙʳʪʴ ʚʳʙʨʘʥʳ ʚ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʚʠʞʠʪʝʣʷ ʩ 

ʛʨʫʥʪʦʤʠ ʧʦʜʪʚʝʨʞʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʯʝʪʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʧʷʪʥʝ ʢʦʥʪʘʢʪʘ ʰʠʥʳ ʩ ʛʨʫʥʪʦʤ. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʨʦʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʅʝʦʙʭʦʜʠʤʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʦʥʪʘʢʪʘ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʨʫʥʪʘ ʠ ʩʘʤʦʛʦ ʧʨʦʮʝʩʩʘ ʢʦʥʪʘʢʪʘ ʰʠʥʳ ʩ ʛʨʫʥʪʦʤ 

[1-3,5-12].  

ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʫʨʦʚʥʷ ʠʟʤʝʨʠʪʝʣʝʡ 

ʧʨʦʭʦʜʠʤʦʩʪʠ ʊʉ ʷʚʣʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʝʛʦ ʜʚʠʞʝʥʠʷ, 

ʦʩʥʦʚʳʚʘʶʱʝʝʩʷ ʥʘ ʤʦʜʝʣʷʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʰʠʥ ʩ ʜʝʬʦʨ-

ʤʠʨʫʝʤʳʤ ʦʧʦʨʥʳʤ ʦʩʥʦʚʘʥʠʝʤ.  
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ɼʦ ʩʠʭ ʧʦʨ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʩʥʦʚʥʦʤ ʩʚʦʜʠʣʦʩʴ ʢ ʫʧ-

ʨʦʱʝʥʥʳʤ ʤʦʜʝʣʷʤ ʛʨʫʥʪʘ. ʕʪʠ ʤʝʪʦʜʳ ʥʝ ʧʦʟʚʦʣʷʣʠ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʭʘ-

ʨʘʢʪʝʨʘ ʜʝʬʦʨʤʘʮʠʡ ʠ ʨʘʟʨʫʰʝʥʠʡ ʚ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʝ ʛʨʫʥʪ, ʥʝ ʫʯʠʪʳʚʘʣʠ 

ʨʘʟʨʫʰʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʝʚ ʠ ʫʧʣʦʪʥʝʥʠʝ ʩʨʝʜʥʠʭ ʩʣʦʝʚ ʛʨʫʥʪʘ. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʧʨʠʚʦʜʠʪ ʢ ʦʰʠʙʦʯʥʳʤ ʚʳʚʦʜʘʤ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʜʚʠʞʝʥʠʷ ʢʘʢ 

ʜʚʫʭʦʩʥʳʭ, ʪʘʢ ʠ ʤʥʦʛʦʦʩʥʳʭ ʊʉ [2,9,10].  

ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦ-

ʮʝʩʩʦʚ ʦʙʲʝʤʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʷʪʥʘ ʢʦʥʪʘʢʪʘ ʜʚʠʞʠʪʝʣʷ ʠ ʛʨʫʥʪʘ ʩ ʧʦ-

ʤʦʱʴʶ ʤʝʪʦʜʘ ʜʠʩʢʨʝʪʥʳʭ ʵʣʝʤʝʥʪʦʚ (DEM) [4]. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝ-

ʜʝʣʠʪʴ ʩʦʩʪʦʷʥʠʝ ʛʨʫʥʪʘ, ʩʪʝʧʝʥʴ ʝʛʦ ʨʘʟʨʫʰʝʥʠʷ ʠ ʫʧʣʦʪʥʝʥʠʷ ʧʦʩʣʝ ʢʦʥ-

ʪʘʢʪʘ ʩ ʜʚʠʞʠʪʝʣʝʤ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʪʨʝʙʫʝʪ ʫʪʦʯʥʝʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʠʩʩʣʝʜʫʝʤʦʛʦ ʛʨʫʥʪʘ. 

ʎʝʣʴʶ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ: 

- ʦʙʦʩʥʦʚʘʥʠʝ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʛʨʫʥʪʦʚ ʜʣʷ ʧʨʦʮʝʩʩʘ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʠʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ;  

- ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʚʘʣʠʜʘʮʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʛʨʫʥʪʦʚ ʚ ʧʨʦʛʨʘʤʤ-

ʥʳʭ ʧʘʢʝʪʘʭ ʥʘ ʙʘʟʝ DEM ʵʣʝʤʝʥʪʦʚ. 

 

ɺʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ 

ʦʧʨʝʜʝʣʝʥʠʶ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʨʫʥʪʘ ʚ 

ʟʘʜʘʯʘʭ çʰʠʥʘ-ʛʨʫʥʪè 

ʈʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʚ ʟʘʜʘʯʘʭ çʰʠʥʘ- ʛʨʫʥʪè ʩʪʘʚʠʪ ʧʝʨʝʜ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʟʘʜʘʯʫ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʘ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʠ-

ʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʚʟʘʠʤʦʚʣʠʷʥʠʷ ʛʨʫʥʪʘ ʠ ʢʦʣʝʩʥʦʛʦ 

ʜʚʠʞʠʪʝʣʷ. 

ʉʦʟʜʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʙʘʟʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʛʨʫʥʪʘ ʧʦ-

ʟʚʦʣʠʪ ʊʉ, ʠʤʝʶʱʝʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ, ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʦ ʦʮʝʥʠʚʘʪʴ ʧʦ ʢʘʢʦʤʫ ʪʠʧʫ ʦʧʦʨʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʦʥʦ ʩʤʦʞʝʪ ʜʚʠʛʘʪʴ-

ʩʷ.ɺʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʢʠ ʪʠʧʘ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʧʦʨʥʦʛʦ 

ʦʩʥʦʚʘʥʠʷ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʊʉ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʚʠ-

ʞʝʥʠʷ, ʥʝ ʜʦʧʫʩʢʘʷ ʨʘʟʨʫʰʝʥʠʷ ʛʨʫʥʪʘ. ɺʥʝʜʨʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʢʦʤʧʴʶʪʝʨʥʦ-

ʛʦ ʟʨʝʥʠʷ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʩʣʦʞʥʳʝ ʧʦʜʚʠʞʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳʧʦʚʳʩʠʪ ʦʙʱʫʶ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʙʝʩʧʠʣʦʪʥʳʭ ʊʉ. 

ʊʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʊʉ, ʩʪʘʚʷʪ 

ʧʝʨʝʜ ʢʦʥʩʪʨʫʢʪʦʨʘʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʜʘʯʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʤʠʥʠʤʘʣʴʥʦ-

ʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʛʨʫʥʪ ʜʚʠʞʠʪʝʣʷʤʠ. ʈʝʰʝʥʠʝ ʵʪʠʭ ʧʨʦʙʣʝʤ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ 

ʠʟʫʯʝʥʠʷ ʤʝʭʘʥʠʢʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʝʚ ʛʨʫʥʪʘ (0 - 100 ʩʤ), ʛʜʝ ʧʨʦʭʦʜʠʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʚʟʘʠʤʦʚʣʠʷʥʠʝ ʜʚʠʞʠʪʝʣʷ ʠ ʛʨʫʥʪʘ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʩʘʤʳʝ ʪʦʯʥʳʝ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʦʤʧʨʝʩʩʠʦʥʥʳʭ ʠ ʩʜʚʠʛʦ-

ʚʳʭʧʨʦʮʝʩʩʦʚ çʤʝʭʘʥʠʢʠ ʛʨʫʥʪʦʚè, ʢʦʪʦʨʳʝʚʣʠʷʶʪ ʥʘ ʵʬʬʝʢʪʠʚʥʳʡ ʢʦʥʪʘʢʪ 

ʰʠʥʳ ʩ ʛʨʫʥʪʦʤ. ʆʮʝʥʢʘ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʛʨʫʥʪʘ 
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(ʚʥʝʰʥʝʡ ʤʝʭʘʥʠʢʠ) ʥʘ ʤʝʭʘʥʠʢʫ ʜʚʠʞʝʥʠʷ ʢʦʣʝʩʘ, ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʫʧʥʘ 

ʢʦʥʩʪʨʫʢʪʦʨʫ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʣʝʩʥʦʡ ʤʘʰʠʥʳ. 

ʅʦʚrʝ ʪʨʝʙʦʚʘʥʠʷ,ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʢʦʥʪʨʦʣʷ ʩʦ-

ʩʪʦʷʥʠʷ ʊʉ (ʫʧʨʘʚʣʷʝʤʦʩʪʴ, ʥʘʚʠʛʘʮʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʩʪʴ), ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʧʨʦʨʘʙʦʪʢʠ ʤʘʨʰʨʫʪʘ ʜʚʠʞʝʥʠʷ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʦʬʠʣʴʥʦʛʦ ʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ [5,12]. 

ɺʳʚʦʜ ʧʦ ʨʘʟʜʝʣʫ 

ʆʧʨʝʜʝʣʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ 

ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʚʦʧʨʦʩʘʤʠ ʧʦʚʳʰʝʥʠʷ ʧʨʦʭʦʜʠʤʦʩʪʠ ʊʉ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʨʠ ʠʤʠʪʘʮʠʦʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʰʠʥʳ ʠ ʛʨʫʥʪʘ. 

 

ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʘ 

ʅʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʦʡ ʤʝʪʦʜʠʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʛʨʫʥʪʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʩʩʯʠʪʳʚʘʪʴ ʠʟʤʝʨʠʪʝʣʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʰʠʥʳ ʩ ʛʨʫʥʪʦʤ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ 

ʊʉ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʠʢ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʣʫʯʝʥʠʝ 

ʙʝʟʨʘʟʤʝʨʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʧʨʠʤʝʥʷʶʱʠʭʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʯʠʩʣʝʥʥʳʭ ʤʝ-

ʪʦʜʘʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʭ ʢʘʢ ʤʦʜʝʣʴ ɹʝʢʢʝʨʘ. ɼʘʥʥʳʝ ʢʦʵʬʬʠ-

ʮʠʝʥʪʳ ʥʝ ʷʚʣʷʶʪʩʷ ʬʠʟʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʛʨʫʥʪʘ, ʪʘʢʠʭ ʢʘʢ ʧʣʦʪ-

ʥʦʩʪʴ, ʚʣʘʞʥʦʩʪʴ, ʢʦʥʩʠʩʪʝʥʮʠʷ, ʤʦʜʫʣʴ ʩʜʚʠʛʘ, ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʝʪʦʜʠʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʢʘʢ ʩʚʷʟʥʦʛʦ, ʪʘʢ ʠ ʥʝʩʚʷʟʥʦʛʦ ʛʨʫʥʪʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʨʦʚʦʜʠʪʴ ʠʤʠ-

ʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʢʦʥʪʘʢʪʥʳʭ ʟʘʜʘʯʘʭ çʰʠʥʘ 

ʛʨʫʥʪè 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʙʘʟʦʚʳʭ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʘʨʘʤʝʪʨʘʤ ʛʨʫʥ-

ʪʦʚ ʚ ʤʝʭʘʥʠʢʝ ʛʨʫʥʪʦʚ: 

1) ʧʣʦʪʥʦʩʪʴ ʛʨʫʥʪʘ; 

2) ʫʛʦʣ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ, ʢʦʪʦʨʳʡ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʚʥʫʪʨʝʥʥʝʛʦ ʩʮʝʧʣʝʥʠʷ; 

3) ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ; 

4) ʤʦʜʫʣʴ ʩʜʚʠʛʘ; 

5) ʪʦʣʱʠʥʫ ʤʷʛʢʦʛʦ ʩʣʦʷ ʛʨʫʥʪʘ. 

ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʧʝʨʚʠʯʥʫʶ ʚʘʣʠʜʘʮʠʶ 

ʨʝʘʣʴʥʦʛʦ ʛʨʫʥʪʘ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʛʨʫʥʪʦʤ, ʤʦʜʝʣʠʨʫʝʤʳʤ ʩ ʧʦʤʦʱʴʶ ʜʠʩ-

ʢʨʝʪʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ɺʘʣʠʜʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ ʧʦʣʥʦʛʦ ʧʦʚʪʦʨʝʥʠʷ ʤʝʪʦʜʠʢ ʦʧʨʝʜʝʣʝʥʠʷ 

ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʛʨʫʥʪʘ, ʩʦʟʜʘʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʠʩʢʨʝʪʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʇʝʨʝʯʠʩʣʠʤ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʮʝʜʫʨʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʛʨʫʥʪʦʚ. 
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1. ʇʨʦʚʝʨʢʘ ʧʣʦʪʥʦʩʪʠ ʛʨʫʥʪʘ.  

ɼʣʷ ʥʝʩʚʷʟʥʦʛʦ ʛʨʫʥʪʘ ʪʠʧʘ ʧʝʩʦʢ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʥʘʯʘʣʘ ʟʘʩʳʧʘʪʴ ʤʝʨ-

ʥʳʡ ʦʙʲʝʤ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʚʘʝʤʦʡ ʧʣʦʪʥʦʩʪʠ ʥʝʫʧʣʦʪʥʸʥʥʦʛʦ ʛʨʫʥ-

ʪʘ.ʉʣʝʜʫʶʱʠʡ ʰʘʛ ï ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʦʮʝʜʫʨʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ 

ʛʨʫʥʪʘ ʜʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʟʥʘʯʝʥʠʷ, ʟʘʜʘʚʘʝʤʦʛʦ ʧʦ ʫʩʣʦʚʠʷʤ ʠʤʠʪʘʮʠʠ ʧʨʦ-

ʮʝʩʩʘ. 

2. ʇʨʦʚʝʨʢʘ ʫʛʣʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ. 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ ʨʝʘʣʴʥʦʛʦ ʛʨʫʥʪʘ ʦʮʝʥʠ-

ʚʘʝʪʩʷ ʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʪʦʛʦ ʞʝ ʫʛʣʘ ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʦʙʲʝʤʘ ʠʩʢʫʩʩʪʚʝʥʥʦ-

ʛʦ ʛʨʫʥʪʘ. ʕʪʦ ʢʣʶʯʝʚʦʡ ʤʦʤʝʥʪ ʚ ʧʨʦʮʝʜʫʨʝ ʚʘʣʠʜʘʮʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʛʨʫʥʪʘ. 

2. ʄʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʛʨʫʥʪʘ. 

ɼʘʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʠʟʚʝʩʪʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʠʩʧʳʪʘʥʠʡ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʥʘ ʧʦʜʦʙʠʝ ʇɼʋ-ʄɻ4 çʋʜʘʨè. ʉ 

ʝʝ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʩʠʣʦʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʰʪʘʤʧʘ ʩ ʠʟʚʝʩʪ-

ʥʦʡ ʧʣʦʱʘʜʴʶ ʠ ʫʧʨʫʛʫʶ ʜʝʬʦʨʤʘʮʠʶ ʛʨʫʥʪʘ.  

ʇʨʝʜʣʘʛʘʝʪʩʷ ʜʨʫʛʦʡ ʘʣʛʦʨʠʪʤ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʦʧʨʝʜʝʣʝ-

ʥʠʶ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ ʜʝʬʦʨʤʘʮʠʠ ʛʨʫʥʪʘ ʧʫʪʝʤ ʩʙʨʦʩʘ ʰʪʘʤʧʘ ʚ ʝʛʦ 

ʩʚʦʙʦʜʥʦʤ ʧʘʜʝʥʠʠ ʩ ʨʘʟʥʳʭ ʚʳʩʦʪ.  

ɼʘʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʚʪʦʨʷʝʪʩʷ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʛʨʫʥʪʦʤ, ʪ.ʢ. ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʫʩʪʘʥʦʚʢʠ ʷʚʣʷʶʪʩʷ ʠʟʚʝʩʪʥʳʤʠ. ʇʨʠ ʠʤʠʪʘʮʠʠ ʩʙʨʦʩʘ ʰʪʘʤʧʘ ʥʘ 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʛʨʫʥʪ ʣʝʛʢʦ ʛʝʥʝʨʠʨʫʝʪʩʷ ʬʠʟʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʩʘʤʦʛʦ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ.ɺʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʢʘʨʪʠʥʘ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʛʨʫʥʪʘ ʚ ʤʦʤʝʥʪ ʫʜʘʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʧʦʩʣʝ ʥʝʛʦ. ʂʘʨʪʠʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘʚ ʚʠʜʝ 3Dʧʣʦʱʘʜʢʠ ʠ ʵʧʶʨʳʜʘʚʣʝʥʠʡ ʚ ʢʦʥʪʘʢʪʝ 

ʰʪʘʤʧʘ ʩ ʠʩʩʣʝʜʫʝʤʳʤ ʛʨʫʥʪʦʤ.ʆʩʪʘʝʪʩʷ ʩʨʘʚʥʠʪʴ ʟʥʘʯʝʥʠʷ ʫʧʨʫʛʦʡ ʠ ʦʩʪʘ-

ʪʦʯʥʦʡ ʜʝʬʦʨʤʘʮʠʡ ʛʨʫʥʪʘ. 

3. ʄʦʜʫʣʴ ʩʜʚʠʛʘ. 

ʆʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʠʤʠʪʘʮʠʠ ʩʜʚʠʛʘ ʰʪʘʤʧʘ ʧʦʜ ʟʘʜʘʥʥʳʤ ʜʘʚʣʝʥʠʝʤ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʛʨʫʥʪʘ. ʇʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʪʫʨʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʥʘ ʤʝʩʪʥʦʩʪʠ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʛʨʫʥʪʘʤʠ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

1. ʈʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʢʠ ʦʨʠʛʠʥʘʣʴʥʳʭ ʛʨʫʥʪʦʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʩʪʝʩʪʚʝʥʥʳʭ ʛʨʫʥʪʦʚ. 

2. ʇʨʝʜʩʪʘʚʣʝʥʦ ʥʦʚʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʦ ʚʘʣʠʜʘʮʠʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩ-

ʢʫʩʩʪʚʝʥʥʦʛʦ ʛʨʫʥʪʘ. 

3. ʇʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʤʝʪʦʜ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʰʠ-

ʥʳ (ʠʣʠ ʝʝ ʘʥʘʣʦʛʘ ʚ ʚʠʜʝ ʰʪʘʤʧʘ ʩ ʟʘʜʘʥʥʦʡ ʬʦʨʤʦʡ ʧʨʦʪʝʢʪʦʨʘ) ʩ ʜʝʬʦʨ-

ʤʠʨʫʝʤʳʤ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʛʨʫʥʪʦʤ. 
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The paper considers the issue of experimental determination of the mechanical characte-

ristics of soils that form a deformable support surface, along which wheeled vehicles with high 

cross-country ability move. Predicting the possibility of effective movement of wheeled vehicles 

is carried out by simulating the stress-strain state of artificial soil in the contact problems "tire-

soil". A technique for determining the basic characteristics of soils and visualizing the stress-
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strain state in the impact interaction of an analog of a pneumatic wheel (stamp) and experimen-

tally selected characteristics of an artificial soil is presented. 

Key words: vehicle, tire-soil contact problem, cross-country ability, artificial soil valida-

tion 
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ʆʈɻɸʅʀɿɸʎʀʗ ʆʉʊɸʅʆɺʆʏʅʆɻʆ ʇʋʅʂʊɸ ʇɸʉʉɸɾʀʈʉʂʆʁ 

ʊʈɸʅʉʇʆʈʊʅʆʁ ʉɽʊʀ ɻ. ʈʋɹʎʆɺʉʂɸ,ɸɼɸʇʊʀʈʆɺɸʅʅʆɻʆ  

ɼʃʗ ʃʖɼɽʁ ʉ ʆɻʈɸʅʀʏɽʅʅʓʄʀ ɺʆɿʄʆɾʅʆʉʊʗʄʀ  

ɿɼʆʈʆɺʔʗ 

 

ʄ.ʂ. ʏʝʨʥʝʮʢʘʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʅ.ɸ. ʏʝʨʥʝʮʢʘʷ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 
ɸʥʥʦʪʘʮʠʷ.ɹʦʣʴʰʠʥʩʪʚʦ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʦʚ ʛʦʨʦʜʘ ʠʤʝʝʪ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴ-

ʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʦʥʠ ʥʝ ʘʜʘʧʪʠʨʦʚʘʥʳ ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦ-

ʚʴʷ. ʈʘʟʨʘʙʦʪʘʥʳ ʪʨʠ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʘʚʠʣʴʦʥʘ ʨʘʟʥʦʡ ʚʤʝʩʪʠʤʦʩʪʠ: ʤʘʣʦʡ, ʩʨʝʜʥʝʡ ʠ 

ʙʦʣʴʰʦʡ. ʇʘʚʠʣʴʦʥʳ ʦʪʚʝʯʘʶʪ ʢʨʠʪʝʨʠʷʤ ʢʘʯʝʩʪʚʘ ʠ ʘʜʘʧʪʠʨʦʚʘʥʳ ʜʣʷ ʣʶʜʝʡ ʩ ʆɺɿ. 

ʅʘ ʦʩʪʘʥʦʚʦʯʥʦʤ ʧʫʥʢʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʦʜʲʝʟʜ ʜʣʠʥʦʡ 200 ʤ ʠ ʰʠʨʠʥʦʡ 3,5 

ʤ., ʦʙʦʨʫʜʦʚʘʪʴ ʟʘʝʟʜʥʳʤʠ ʢʘʨʤʘʥʘʤʠ, ʨʘʟʤʝʪʢʦʡ, ʜʦʨʦʞʥʳʤʠ ʟʥʘʢʘʤʠ, ʦʪʚʝʯʘʶʱʠʝ 

ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʪʘʥʦʚʦʯʥʳʡ ʧʫʥʢʪ, ʣʶʜʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦ-

ʨʦʚʴʷ, ʦʩʪʘʥʦʚʦʯʥʳʡ ʧʫʥʢʪ, ʧʦʩʘʜʦʯʥʘʷ ʧʣʦʱʘʜʢʘ, ʩʨʝʜʩʪʚʘ ʘʜʘʧʪʘʮʠʠ. 

 

ʎʝʣʴ ʨʘʙʦʪʳ: ʦʨʛʘʥʠʟʘʮʠʷ ʦʩʪʘʥʦʚʦʯʥʦʛʦ ʧʫʥʢʪʘ ʧʘʩʩʘʞʠʨʩʢʦʡ ʪʨʘʥʩ-

ʧʦʨʪʥʦʡ ʩʝʪʠ ʛ. ʈʫʙʮʦʚʩʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʦʙʲʝʢʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʘʚʪʦʙʫʩʥʳʭ 

ʤʘʨʰʨʫʪʦʚ ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʥʘʨʘʚʥʝ ʩ 

ʜʨʫʛʠʤʠ ʧʘʩʩʘʞʠʨʘʤʠ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʩʪʘʥʦ-

ʚʦʯʥʳʝ ʧʫʥʢʪʳ ʚ ʛ. ʈʫʙʮʦʚʩʢʝ ʠʤʝʶʪ ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʫʨʦ-

ʚʝʥʴ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʝ ʚʩʝ ʠʟ ʥʠʭ ʠʤʝʶʪ ʦʩʪʘʥʦʚʦʯʥʳʡ ʧʘʚʠʣʴʦʥ, ʘ ʪʘʢʞʝ ʦʥʠ 

ʥʝ ʘʜʘʧʪʠʨʦʚʘʥʳ ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʤʘʣʦʤʦʙʠʣʴʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ (ʄɻʅ). ʇʦʵʪʦʤʫ, ʧʦ ʤʥʝʥʠʶ ʘʚ-

ʪʦʨʘ, ʪʨʝʙʫʝʪʩʷ ʪʘʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʦʚ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ 

ʚʩʝʤ ʧʘʩʩʘʞʠʨʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʘʣʦʤʦʙʠʣʴʥʳʤ ʛʨʫʧʧʘʤ ʥʘʩʝʣʝʥʠʷ, ʦʞʠʜʘʪʴ 

ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ ʧʨʠ ʣʶʙʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʢʦʤʬʦʨʪʦʤ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʴʶ ʘʚʪʦʨʦʤ ʨʘʙʦʪʳ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘ-

ʥʳ ʛʦʨʦʜʩʢʠʝ ʦʩʪʘʥʦʚʦʯʥʳʝ ʧʫʥʢʪʳ, ʥʘ ʧʨʝʜʤʝʪ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʝʭʥʠʯʝʩʢʠʤ 

ʫʩʣʦʚʠʷʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʨʦʜʩʢʠʭ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢ-

ʪʦʚ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ [9, 10, 11,15, 16]. 

ʇʦʩʘʜʦʯʥʫʶ ʧʣʦʱʘʜʢʫ ʨʘʟʤʝʱʘʶʪ ʚ ʧʨʝʜʝʣʘʭ ʪʨʦʪʫʘʨʘ ʠʣʠ ʧʦʣʦʩʳ, ʦʪ-

ʜʝʣʷʶʱʝʡ ʧʨʦʝʟʞʫʶ ʯʘʩʪʴ ʦʪ ʪʨʦʪʫʘʨʘ. ɺʦʟʚʳʰʝʥʠʝ ʧʦʩʘʜʦʯʥʦʡ ʧʣʦʱʘʜʢʠ 

ʥʘʜ ʦʩʪʘʥʦʚʦʯʥʦʡ ʧʣʦʱʘʜʢʦʡ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ 0,20 ʤ. ɼʘʥʥʦʤʫ ʪʨʝʙʦʚʘ-
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ʥʠʶ ʦʪʚʝʯʘʝʪ ʙʦʣʴʰʠʥʩʪʚʦ ʦʩʪʘʥʦʚʦʢ (60%). ʊʘʢʞʝ ʙʦʣʴʰʠʥʩʪʚʦ ʦʩʪʘʥʦʚʦʢ 

ʠʤʝʶʪ ʪʨʦʪʫʘʨʳ ʠ ʧʝʰʝʭʦʜʥʳʝ ʜʦʨʦʞʢʠ (85%), ʘʚʪʦʧʘʚʠʣʴʦʥ (65%), ʧʝʰʝ-

ʭʦʜʥʳʡ ʧʝʨʝʭʦʜ (69%), ʩʢʘʤʴʶ (60%). ʅʦ ʥʝ ʥʘ ʚʩʝʭ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʘʭ 

ʝʩʪʴ ʟʘʝʟʜʥʳʝ ʢʘʨʤʘʥʳ (43%), ʫʨʥʳ ʜʣʷ ʤʫʩʦʨʘ (48%), ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʘ ʠʤʝʥʥʦ ʜʦʨʦʞʥʳʝ ʟʥʘʢʠ (20%), ʦʛʨʘʞ-

ʜʝʥʠʷ (25%). ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʘʚʠʣʴʦʥʦʚ ʠʤʝʶʪ ʥʝ-

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʨʠʪʝʨʠʷʤ ʢʘʯʝʩʪʚʘ (ʨʠʩ. 

1, ʘ). ʇʦʜ ʢʨʠʪʝʨʠʷʤʠ ʢʘʯʝʩʪʚʘ ʘʚʪʦʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ: ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʢ ʦʩʪʘʥʦʚʦʯʥʦʤʫ ʧʫʥʢʪʫ; ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝ-

ʯʝʥʠʝ; ʙʝʟʦʧʘʩʥʦʩʪʴ; ʢʦʤʬʦʨʪ. 

ɸʚʪʦʨ ʧʨʝʜʣʘʛʘʝʪ ʧʨʦʝʢʪ ʦʩʪʘʥʦʚʦʯʥʦʛʦ ʧʫʥʢʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʦ-

ʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʦʩʪʘʥʦʚʦʯʥʦʛʦ ʧʫʥʢʪʘ, ʘ ʪʘʢʞʝ ʘʜʘʧ-

ʪʠʨʦʚʘʥʥʳʡ ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ, ʪʘʢ ʢʘʢ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʤʝʥʥʦ ʵʪʦʡ ʛʨʫʧʧʝ ʥʘʩʝʣʝʥʠʷ ʫʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘ-

ʥʠʝ. 

ʀʟʫʯʠʚ ʩʭʝʤʫ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʛ. ʈʫʙʮʦʚʩʢʘ, ʘʚʪʦʨ ʜʝʣʠʪ ʚʩʝ ʦʩʪʘʥʦ-

ʚʦʯʥʳʝ ʧʫʥʢʪʳ ʥʘ ʪʨʠ ʚʠʜʘ: ʤʘʣʦʡ ʚʤʝʩʪʠʤʦʩʪʠ ð ʵʪʦ ʦʩʪʘʥʦʚʦʯʥʳʝ ʧʫʥʢʪʳ, 

ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʠʪ 1-2 ʤʘʨʰʨʫʪʘ, ʚʤʝʩʪʠʤʦʩʪʴʶ ʦʪ 5 ʜʦ 10 ʯʝʣʦʚʝʢ ʠ 

ʚʙʣʠʟʠ ʢʦʪʦʨʳʭ ʥʝʪ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʦʙʲʝʢʪʦʚ (ʙʘʥʢ, ʜʝʪʩʢʠʡ ʩʘʜ, ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʤʝʜʠʮʠʥʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ, ʩʦʮʠʘʣʴʥʳʝ ʫʯʨʝʞʜʝ-

ʥʠʷ, ʨʳʥʢʠ); ʩʨʝʜʥʝʡ ʚʤʝʩʪʠʤʦʩʪʠ ð ʵʪʦ ʦʩʪʘʥʦʚʦʯʥʳʝ ʧʫʥʢʪʳ, ʯʝʨʝʟ ʢʦʪʦ-

ʨʳʝ ʧʨʦʭʦʜʠʪ ʙʦʣʝʝ 5 ʤʘʨʰʨʫʪʦʚ, ʚʤʝʩʪʠʤʦʩʪʴʶ ʙʦʣʝʝ 20 ʯʝʣʦʚʝʢ ʠ ʚʙʣʠʟʠ 

ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʦʙʲʝʢʪʦʚ; 

ʙʦʣʴʰʦʡ ʚʤʝʩʪʠʤʦʩʪʠ ð ʵʪʦ ʦʩʪʘʥʦʚʦʯʥʳʝ ʧʫʥʢʪʳ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʠʪ 

1-2 ʤʘʨʰʨʫʪʘ, ʚʤʝʩʪʠʤʦʩʪʴʶ ʙʦʣʝʝ 20 ʯʝʣʦʚʝʢ ʠ ʚʙʣʠʟʠ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʦʙʲʝʢʪʦʚ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʦʩʪʘʥʦʚʦʯʥʳʡ ʧʫʥʢʪ, ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʘʚʠʣʴʦʥʦʚ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʘʪʝʥʪ-

ʥʦʛʦ ʧʦʠʩʢʘ (ʨʠʩ. 1, ʙ) [12, 13, 14]. ʀʟʫʯʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʦʩʪʘ-

ʥʦʚʦʯʥʦʛʦ ʧʫʥʢʪʘ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʦʨʫʞʝʥʠʷʤ ʜʣʷ ʣʶʜʝʡ ʩ ʆɺɿ. ʊʘʢʞʝ ʧʨʦ-

ʚʝʜʝʥ ʚʳʙʦʨ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʩʪʝʥ ʦʩʪʘʥʦʚʦʯʥʦʛʦ ʧʘʚʠʣʴʦʥʘ, ʚʳʙʦʨ ʤʘʪʝʨʠʘ-

ʣʦʚ ʥʘʟʝʤʥʦʛʦ ʧʦʢʨʳʪʠʷ ʥʘ ʦʩʪʘʥʦʚʦʯʥʦʤ ʧʫʥʢʪʝ. ɺʳʙʨʘʥʳ ʩʨʝʜʩʪʚʘ ʜʣʷ 

ʘʜʘʧʪʘʮʠʠ ʦʩʪʘʥʦʚʦʯʥʦʛʦ ʧʫʥʢʪʘ ʜʣʷ ʣʶʜʝʡ ʩ ʆɺɿ [17, 18, 19, 20, 21, 22, 23, 

24]. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʚʩʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʘʪʝ-

ʨʠʘʣʦʚ, ʘʚʪʦʨ ʚʳʙʠʨʘʝʪ: ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʪʝʥ ʟʘʢʘʣʝʥʥʦʝ ʩʪʝʢʣʦ ʪʦʣʱʠʥʦʡ 

10 ʤʤ; ʜʣʷ ʥʘʟʝʤʥʦʛʦ ʧʦʢʨʳʪʠʷ ʨʝʟʠʥʦʚʫʶ ʢʨʦʰʢʫ ʬʨʘʢʮʠʝʡ 4 ʤʤ; ʩʨʝʜʩʪ-

ʚʘ ʘʜʘʧʪʘʮʠʠ: ʪʘʢʪʠʣʴʥʘʷ ʪʨʦʪʫʘʨʥʘʷ ʧʣʠʪʢʘ, ʧʦʨʫʯʥʠ, ʪʘʢʪʠʣʴʥʳʝ ʪʘʙʣʠʯ-

ʢʠ, ʵʣʝʢʪʨʦʥʥʦʝ ʪʘʙʣʦ. 

ʂʨʦʤʝ ʪʦʛʦ, ʘʚʪʦʨ ʧʨʝʜʣʘʛʘʝʪ ʚʳʧʦʣʥʠʪʴ ʧʦʩʘʜʦʯʥʫʶ ʧʣʦʱʘʜʢʫ ʥʘ ʦʜ-

ʥʦʤ ʫʨʦʚʥʝ ʩ ʧʦʣʦʤ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (390 ʤʤ), ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʜʣʷ 

ʄɻʅ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʠʤ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʧʦʧʘʩʪʴ ʚ ʩʘʣʦʥ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ʙʝʟ ʧʦʩʪʦʨʦʥʥʝʡ ʧʦʤʦʱʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ. ʊʘʢʞʝ ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʩʘʜʦʯʥʦʡ ʧʣʦʱʘʜʢʠ ʙʫʜʝʪ ʷʚ-
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ʣʷʪʴʩʷ ʤʝʨʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʪ ʥʘʝʟʜʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʧʘʩʩʘʞʠʨʦʚ, 

ʦʞʠʜʘʶʱʠʭ ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʪʘʢ ʢʘʢ ʚʳʩʦʪʘ ʧʦʩʘʜʦʯʥʦʡ ʧʣʦʱʘʜʢʠ 

ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʜʠʘʤʝʪʨʘ ʢʦʣʝʩʘ ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷ. 

 

  

ʘ) ʩʦʩʪʦʷʥʠʝ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʦʚ 

ʚ ʛ. ʈʫʙʮʦʚʩʢʝ 

ʙ) ʢʦʥʩʪʨʫʢʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʘʚʠʣʴʦʥʦʚ 

ʈʠʩ. 1. ʆʩʪʘʥʦʚʦʯʥʳʝ ʧʫʥʢʪʳ 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʦʨʫʞʝʥʠʷʤ ʜʣʷ ʣʶʜʝʡ ʩ ʆɺɿ, ʪʨʝ-

ʙʦʚʘʥʠʷ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʦʩʪʘʥʦʚʦʯʥʦʛʦ ʧʫʥʢʪʘ, ʚʦʟʤʦʞʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʠʟ-

ʛʦʪʦʚʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʦʚ ʦʩʪʘʥʦʚʦʯʥʦʛʦ ʧʫʥʢʪʘ ʠ ʩʨʝʜʩʪʚʘ ʝʛʦ ʘʜʘʧ-

ʪʘʮʠʠ ʜʣʷ ʄɻʅ, ʘʚʪʦʨ ʧʨʦʝʢʪʠʨʫʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʪʘʥʦʚʦʯʥʳʝ ʧʫʥʢʪʳ [1, 2, 3, 

4, 5, 6, 7, 8]. 

ʆʩʪʘʥʦʚʦʯʥʳʡ ʧʘʚʠʣʴʦʥ ʤʘʣʦʡ ʚʤʝʩʪʠʤʦʩʪʠ: ʤʘʣʳʡ ʧʘʚʠʣʴʦʥ ʟʘʢʨʳʪʦʛʦ 

ʪʠʧʘ (4200Ĭ3000Ĭ2500) ʩʦ ʩʢʘʤʴʝʡ ʠ ʤʝʩʪʘʤʠ ʦʞʠʜʘʥʠʷ ʜʣʷ ʄɻʅ, ʦʙʦʨʫʜʦ-

ʚʘʥʥʳʡ ʨʝʢʣʘʤʥʳʤ ʣʘʡʪʙʦʢʩʦʤ, ʥʘ ʙʦʢʦʚʦʡ ʩʪʝʥʝ ʧʘʚʠʣʴʦʥʘ ʨʘʩʧʦʣʦʞʝʥʘ 

ʢʘʨʪʘ ʛʦʨʦʜʘ ʩ ʥʘʥʝʩʝʥʥʳʤʠ ʥʘ ʥʝʡ ʩʭʝʤʘʤʠ ʜʚʠʞʝʥʠʷ ʤʘʨʰʨʫʪʥʳʭ ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʩʚʝʪʦʜʠʦʜʥʳʤ ʵʣʝʢʪʨʦʥʥʳʤ ʪʘʙʣʦ ʩ ʨʘʩʧʠʩʘʥʠʝʤ ʜʚʠʞʝʥʠʷ 

ʤʘʨʰʨʫʪʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʪʘʢʪʠʣʴʥʳʤʠ ʪʘʙʣʠʯʢʘʤʠ ʩ ʥʘʠʤʝʥʦʚʘ-

ʥʠʷʤʠ, ʩʣʦʚʝʩʥʳʤʠ ʦʧʠʩʘʥʠʷʤʠ ʩʭʝʤ ʜʚʠʞʝʥʠʷ, ʠʥʪʝʨʚʘʣʘʤʠ ʠ ʚʨʝʤʝʥʝʤ 

ʜʚʠʞʝʥʠʷ ʤʘʨʰʨʫʪʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʜʘʥʥʳʡ ʦʩ-

ʪʘʥʦʚʦʯʥʳʡ ʧʫʥʢʪ (ʨʠʩ. 2, ʘ). 

ʆʩʪʘʥʦʚʦʯʥʳʡ ʧʘʚʠʣʴʦʥ ʩʨʝʜʥʝʡ ʚʤʝʩʪʠʤʦʩʪʠ: ʙʦʣʴʰʦʡ ʧʘʚʠʣʴʦʥ ʟʘ-

ʢʨʳʪʦʛʦ ʪʠʧʘ (6000Ĭ3000Ĭ2500) ʩ ʜʚʝʨʥʳʤ ʧʨʦʝʤʦʤ ʚ ʟʘʜʥʝʡ ʩʪʝʥʝ ʧʘʚʠʣʴʦ-

ʥʘ, ʩʦ ʩʢʘʤʴʝʡ ʠ ʤʝʩʪʘʤʠ ʦʞʠʜʘʥʠʷ ʜʣʷ ʄɻʅ, ʦʙʦʨʫʜʦʚʘʥʥʳʡ ʨʝʢʣʘʤʥʳʤ 

ʣʘʡʪʙʦʢʩʦʤ, ʢʘʨʪʦʡ ʛʦʨʦʜʘ ʩ ʥʘʥʝʩʝʥʥʳʤʠ ʥʘ ʥʝʡ ʩʭʝʤʘʤʠ ʜʚʠʞʝʥʠʷ ʤʘʨ-

ʰʨʫʪʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʩʚʝʪʦʜʠʦʜʥʳʤ ʵʣʝʢʪʨʦʥʥʳʤ ʪʘʙʣʦ ʩ ʨʘʩʧʠ-

ʩʘʥʠʝʤ ʜʚʠʞʝʥʠʷ ʤʘʨʰʨʫʪʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʪʘʢʪʠʣʴʥʳʤʠ ʪʘʙʣʠʯ-

ʢʘʤʠ ʩ ʥʘʠʤʝʥʦʚʘʥʠʷʤʠ, ʩʣʦʚʝʩʥʳʤʠ ʦʧʠʩʘʥʠʷʤʠ ʩʭʝʤ ʜʚʠʞʝʥʠʷ, ʠʥʪʝʨʚʘ-

ʣʘʤʠ ʠ ʚʨʝʤʝʥʝʤ ʜʚʠʞʝʥʠʷ ʤʘʨʰʨʫʪʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʦʭʦʜʷʱʠʭ 

ʯʝʨʝʟ ʜʘʥʥʳʡ ʦʩʪʘʥʦʚʦʯʥʳʡ ʧʫʥʢʪ (ʨʠʩ.2, ʙ). 

ʆʩʪʘʥʦʚʦʯʥʳʡ ʧʘʚʠʣʴʦʥ ʙʦʣʴʰʦʡ ʚʤʝʩʪʠʤʦʩʪʠ ʷʚʣʷʝʪʩʷ ʤʦʜʫʣʴʥʦʡ ʢʦʥ-

ʩʪʨʫʢʮʠʝʡ, ʪʦ ʝʩʪʴ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʛʦʪʦʚʳʭ ʤʦʜʫʣʝʡ-ʧʘʚʠʣʴʦʥʦʚ: ʙʦʣʴʰʦʡ ʠ 
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ʤʘʣʳʡ ʦʩʪʘʥʦʚʦʯʥʳʝ ʧʘʚʠʣʴʦʥʳ ʟʘʢʨʳʪʦʛʦ ʪʠʧʘ (10200Ĭ3000Ĭ2500), ʦʧʠʩʘ-

ʥʠʝ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʳʰʝ (ʨʠʩ.2, ʚ). 

  

ʘ) ʦʩʪʘʥʦʚʦʯʥʳʡ ʧʘʚʠʣʴʦʥ ʤʘʣʦʡ 

ʚʤʝʩʪʠʤʦʩʪʠ 

ʙ) ʦʩʪʘʥʦʚʦʯʥʳʡ ʧʘʚʠʣʴʦʥ ʩʨʝʜʥʝʡ 

ʚʤʝʩʪʠʤʦʩʪʠ 

  

ʚ) ʦʩʪʘʥʦʚʦʯʥʳʡ ʧʘʚʠʣʴʦʥ ʙʦʣʴʰʦʡ 

ʚʤʝʩʪʠʤʦʩʪʠ 
ʛ) ʦʩʪʘʥʦʚʦʯʥʳʡ ʧʫʥʢʪ 

ʈʠʩ. 2. ʆʩʪʘʥʦʚʦʯʥʳʝ ʧʘʚʠʣʴʦʥʳ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʦʩʪʘʥʦʚʦʯʥʦʛʦ ʧʫʥʢʪʘ 

ʂʘʞʜʳʡ ʦʩʪʘʥʦʚʦʯʥʳʡ ʧʫʥʢʪ ʦʙʦʨʫʜʦʚʘʥ ʧʘʥʜʫʩʘʤʠ ʩ ʙʦʢʦʚʳʭ ʩʪʦʨʦʥ 

ʧʦʩʘʜʦʯʥʦʡ ʧʣʦʱʘʜʢʠ, ʧʦʨʫʯʥʷʤʠ ʚʜʦʣʴ ʧʘʥʜʫʩʦʚ, ʪʘʢʪʠʣʴʥʦʡ ʧʣʠʪʢʦʡ, ʚʳ-

ʣʦʞʝʥʥʦʡ ʫ ʢʨʘʷ ʧʘʥʜʫʩʦʚ ʠ ʩʪʫʧʝʥʝʡ, ʚʜʦʣʴ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ, ʫ ʚʭʦʜʘ ʚ ʦʩʪʘ-

ʥʦʚʦʯʥʳʡ ʧʘʚʠʣʴʦʥ, ʟʥʘʢʦʤ 5.16 çʄʝʩʪʦ ʦʩʪʘʥʦʚʢʠ ʘʚʪʦʙʫʩʘ ʠ (ʠʣʠ) ʪʨʦʣ-

ʣʝʡʙʫʩʘè, ʟʘʝʟʜʥʳʤ ʢʘʨʤʘʥʦʤ. ʆʨʛʘʥʠʟʦʚʘʥ ʧʦʜʲʝʟʜ ʢ ʦʩʪʘʥʦʚʢʝ ʜʣʠʥʦʡ 200 

ʤʝʪʨʦʚ ʠ ʰʠʨʠʥʦʡ 3,5 ʤʝʪʨʘ. ʅʘ ʜʦʨʦʞʥʦʤ ʧʦʣʦʪʥʝ ʧʦʜʲʝʟʜʘ ʢ ʦʩʪʘʥʦʚʢʝ ʘʚ-

ʪʦʨ ʧʨʝʜʣʘʛʘʝʪ ʥʘʥʝʩʪʠ ʜʦʨʦʞʥʫʶ ʨʘʟʤʝʪʢʫ, ʦʙʦʟʥʘʯʘʶʱʫʶ ʧʦʣʦʩʫ ʧʨʦʝʟ-

ʞʝʡ ʯʘʩʪʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʜʚʠʞʝʥʠʷ ʤʘʨʰʨʫʪʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ (ʨʠʩ. 2, ʛ). 

ɸʚʪʦʨʦʤ ʦʧʨʝʜʝʣʝʥʳ ʟʘʪʨʘʪʳ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʦʚ ʠ 

ʩʨʦʢʠ ʠʭ ʦʢʫʧʘʝʤʦʩʪʠ: ʦʨʛʘʥʠʟʘʮʠʷ ʦʩʪʘʥʦʚʦʯʥʦʛʦ ʧʫʥʢʪʘ ʤʘʣʦʡ ʚʤʝʩʪʠʤʦ-

ʩʪʠ ʩʦʩʪʘʚʣʷʶʪ 310 889 ʨʫʙ., ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ - 3,7 ʛʦʜʘ; ʦʨʛʘʥʠʟʘʮʠʷ ʦʩʪʘ-

ʥʦʚʦʯʥʦʛʦ ʧʫʥʢʪʘ ʩʨʝʜʥʝʡ ʚʤʝʩʪʠʤʦʩʪʠ - 330 879 ʨʫʙ., ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ - 3,4 
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ʛʦʜʘ; ʦʨʛʘʥʠʟʘʮʠʷ ʦʩʪʘʥʦʚʦʯʥʦʛʦ ʧʫʥʢʪʘ ʙʦʣʴʰʦʡ ʚʤʝʩʪʠʤʦʩʪʠ - 446 389 

ʨʫʙ., ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʩʦʩʪʘʚʠʪ - 2,5 ʛʦʜʘ. 

ʊʘʢʞʝ ʚ ʨʘʙʦʪʝ ʘʚʪʦʨʦʤ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʩ-

ʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʦʚ. 

ɺʳʚʦʜ: ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʝ ʘʚʪʦʨʦʤ ʦʩʪʘʥʦʚʦʯʥʳʝ ʧʫʥʢʪʳ ʧʦʚʳʰʘʶʪ 

ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʘʣʦʤʦʙʠʣʴʥʳʭ ʛʨʫʧʧ ʥʘʩʝ-

ʣʝʥʠʷ, ʦʞʠʜʘʶʱʠʭ ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ. 
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Most of the city's bus stops are in poor condition, they are not adapted for people with dis-

abilities. Three bus shelters of different capacities have been developed: small, medium and 

large. The pavilions meet the quality criteria and are adapted for people with disabilities. At the 

bus stop, it is proposed to organize an entrance with a length of 200 m and a width of 3.5 m, 

equip with entrance pockets, markings, road signs that meet modern requirements. 

Keywords: stopping point, people with disabilities, stopping point, landing pad, means of 

adaptation. 

 

ʋɼʂ 67.02 

ʂ ɺʆʇʈʆʉʋ ɺʓɹʆʈɸ ʕʌʌɽʂʊʀɺʅʆɻʆ ʇʈʆʎɽʉʉɸ ʍʀʄʀʂʆ-

ʊɽʈʄʀʏɽʉʂʆʁ ʆɹʈɸɹʆʊʂʀ ʇʈʀ ʋʇʈʆʏʅɽʅʀʀ ʇʆɺɽʈʍʅʆ-

ʉʊɽʁ ʈɸɹʆʏʀʍ ʆʈɻɸʅʆɺ ʇʆʏɺʆʆɹʈɸɹɸʊʓɺɸʖʑʀʍ ʄɸʐʀʅ 

 

ʄ.ʂ. ʏʝʨʥʝʮʢʘʷ 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ:ɺ.ɺ. ɿʦʙʥʝʚ,ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʅ.ɸ. ʏʝʨʥʝʮʢʘʷ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʦʚʝʨʭʥʦʩʪʠ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʤʘʰʠʥ, ʠʟʛʦʪʦʚ-

ʣʝʥʥʳʝ ʠʟ ʣʝʛʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʩʪʘʣʝʡ, ʫʧʨʦʯʥʷʶʪ ʧʫʪʝʤ ʥʘʥʝʩʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʠʟʥʦʩʦʩʪʦʡʢʠʭ ʧʦʢʨʳʪʠʡ ʠʟ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʪʘʢʠʭ ʷʚʣʝʥʠʡ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʫʧʨʦʯʥʝʥʠʷ ʙʳʩʪʨʦʠʟʥʘʰʠʚʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʕʬ-

ʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʫʧʨʦʯʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ 

ʤʘʰʠʥ ʷʚʣʷʝʪʩʷ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ, ʫʧʨʦʯʥʝʥʠʝ, ʥʘʩʳʱʝʥʠʝ ʤʝʪʘʣʣʘ-

ʤʠ, ʙʦʨʠʨʦʚʘʥʠʝ, ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʣʝʛʠʨʦʚʘʥʠʝ, ʠʟʥʦʩʦʩʪʦʡʢʦʝ ʧʦʢʨʳʪʠʝ. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. ʈʘʙʦʯʠʝ ʦʨʛʘʥʳ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʤʘʰʠʥ - 

ʣʘʧʳ, ʜʠʩʢʠ, ʟʫʙʴʷ, ʢʦʨʧʫʩʘ, ʚ ʧʨʦʮʝʩʩʝ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʧʦʩʪʦʷʥʥʦ ʠʩʧʳʪʳʚʘʶʪ ʚʣʠʷʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʕʪʦ ʧʦʯʚʝʥʥʳʡ ʩʫʙʩʪʨʘʪ, ʚʣʘʛʘ, ʚʦʟʜʫʭ. ʇʨʠ ʜʚʠʞʝʥʠʠ ʚ ʧʦʯʚʝ ʥʘ ʨʘʙʦʯʠʝ 

ʦʨʛʘʥʳ ʜʝʡʩʪʚʫʶʪ ʚʳʩʦʢʠʝ ʥʦʨʤʘʣʴʥʳʝ ʠ ʠʟʛʠʙʘʶʱʠʝ ʥʘʛʨʫʟʢʠ, ʧʨʦʠʩʭʦʜʠʪ 

ʘʙʨʘʟʠʚʥʳʡ ʠʟʥʦʩ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʥʘʨʫʰʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ. ɼʣʷ ʟʘ-

ʱʠʪʳ ʦʪ ʪʘʢʠʭ ʷʚʣʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʫʧʨʦʯʥʝʥʠʷ ʙʳʩʪ-

ʨʦʠʟʥʘʰʠʚʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ (ʧʝʨʝʜʥʠʭ ʣʝʟʚʠʡ, ʥʦʩʢʦʚ) ʥʘ ʩʪʘʜʠʠ ʠʟʛʦʪʦʚ-

ʣʝʥʠʷ ʠʟʜʝʣʠʡ ʠ ʚ ʭʦʜʝ ʨʝʤʦʥʪʘ. ɺ ʠʪʦʛʝ ʠʤʝʝʪ ʤʝʩʪʦ ʫʜʦʨʦʞʘʥʠʝ ʠʟʜʝʣʠʷ ʠ 

ʫʚʝʣʠʯʝʥʠʝ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʝʤʦʥʪ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʧʦʯ-

ʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʤʘʰʠʥ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʚʳʷʚʠʪʴ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʫʧʨʦʯʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʤʘʰʠʥ. 

ɿʘʜʘʯʠ: 

1. ʈʘʩʩʤʦʪʨʝʪʴ ʧʨʠʤʝʥʷʝʤʳʝ ʧʨʦʮʝʩʩʳ ʍʊʆ ʜʣʷ ʫʧʨʦʯʥʝʥʠʷ ʧʦʚʝʨʭʥʦ-

ʩʪʝʡ ʠʟʜʝʣʠʡ ʠʟ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʩʪʘʣʝʡ. 

2. ɺʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʍʊʆ ʜʣʷ ʫʧʨʦʯʥʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʠʟʜʝʣʠʡ ʠʟ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʩʪʘʣʝʡ. 

3 ɺʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʧʨʦʮʝʩʩ ʍʊʆ ʜʣʷ ʫʧʨʦʯʥʝʥʠʷ ʧʦ-

ʚʝʨʭʥʦʩʪʝʡ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʤʘʰʠʥ. 

ʇʨʦʮʝʩʩʳ ʍʊʆ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʫʧʨʦʯʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠʟʜʝ-

ʣʠʡ ʠʟ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʩʪʘʣʝʡ. ʇʦʚʝʨʭʥʦʩʪʠ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʧʦʯʚʦʦʙ-

ʨʘʙʘʪʳʚʘʶʱʠʭ ʤʘʰʠʥ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʣʝʛʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ 

ʩʪʘʣʝʡ, ʫʧʨʦʯʥʷʶʪ ʧʫʪʝʤ ʥʘʥʝʩʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʠʟʥʦʩʦʩʪʦʡʢʠʭ ʧʦʢʨʳʪʠʡ ʠʟ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʧʦʨʦʰʢʦʚʳʝ ʧʦʢʨʳʪʠʷ, ʢʝʨʘ-

ʤʠʢʘ, ʦʜʥʦ- ʠ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʧʦʢʨʳ-

ʪʠʷ, ʪʚʝʨʜʦʩʧʣʘʚʥʳʝ ʧʦʢʨʳʪʠʷ ʠ ʧʨʦʯʝʝ. ʋʧʨʦʯʥʝʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ ʪʝʨʤʠ-

ʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʠʟʜʝʣʠʡ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭʠ ʧʨʦʩʪʳʭ ʤʝʪʦʜʦʚ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʫʧ-

ʨʦʯʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ (ʍʊʆ), ʢʦʪʦʨʘʷʟʘʢʣʶʯʘʝʪ-

ʩʷ ʚ ʥʘʛʨʝʚʝ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʚʳʜʝʨʞʢʝ ʧʨʠ 

ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚ ʭʠʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʨʝʜʘʭ. ʕʪʦʪ ʤʝʪʦʜ ʩʦ-

ʚʤʝʩʪʠʤ ʩ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʟʘʢʣʶʯʠʪʝʣʴʥʳʭ ʩʪʘ-

ʜʠʷʭ ʠʟʛʦʪʦʚʣʝʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʍʊʆ ʠʟʤʝʥʷʝʪʩʷ ʭʠʤʠʯʝʩʢʠʡ ʠ ʬʘʟʦʚʳʡ ʩʦʩʪʘʚ ʧʦʚʝʨʭʥʦ-

ʩʪʥʦʛʦ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʩʣʦʷ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʠʟʤʝʥʷʶʪʩʷ ʩʪʨʫʢʪʫʨʘ ʠ ʩʚʦʡ-

ʩʪʚʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ [2, 8, 12, 13, 16, 17]. ʍʊʆ ʦʙʦʛʘʱʘʝʪ ʧʦʚʝʨʭʥʦʩʪ-

ʥʳʡ ʩʣʦʡʤʘʪʝʨʠʘʣʘ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʫʜʘʣʝʥʠʝ 

çʚʨʝʜʥʳʭèʵʣʝʤʝʥʪʦʚ, ʥʘʧʨʠʤʝʨ, ʩʝʨʳ ʠ ʬʦʩʬʦʨʘ. 

ɼʣʷ ʫʧʨʦʯʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠʟʜʝʣʠʡ ʠʟ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʩʪʘʣʝʡʧʨʠ-

ʤʝʥʷʶʪʩʷ ʚʠʜʳ ʍʊʆ [2, 12, 13,16, 17]: 

¶ ʥʘʩʳʱʝʥʠʝ ʘʟʦʪʦʤ ð ʘʟʦʪʠʨʦʚʘʥʠʝ; 

¶ ʥʘʩʳʱʝʥʠʝ ʫʛʣʝʨʦʜʦʤ ð ʮʝʤʝʥʪʘʮʠʷ; 

¶ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʥʘʩʳʱʝʥʠʝ ʘʟʦʪʦʤ ʠʫʛʣʝʨʦʜʦʤ ð ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷ; 
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¶ ʥʘʩʳʱʝʥʠʝ ʘʣʶʤʠʥʠʝʤ ð ʘʣʠʪʠʨʦʚʘʥʠʝ; 

¶ ʥʘʩʳʱʝʥʠʝ ʭʨʦʤʦʤ ð ʭʨʦʤʠʨʦʚʘʥʠʝ; 

¶ ʥʘʩʳʱʝʥʠʝ ʙʦʨʦʤ ð ʙʦʨʠʨʦʚʘʥʠʝ; 

¶ ʠ ʪ.ʜ. 

ʆʙʦʛʘʱʝʥʥʳʡ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʥʝʜʦʨʦʛʦʡ ʠ ʤʘʣʦʣʝʛʠʨʦʚʘʥʥʦʡ ʩʪʘ-

ʣʠ ʧʦ ʩʚʦʠʤ ʤʝʭʘʥʠʯʝʩʢʠʤ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʤʦʞʝʪ ʩʦ-

ʩʪʘʚʠʪʴʢʦʥʢʫʨʝʥʮʠʶ ʜʝʬʠʮʠʪʥʳʤ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʳʭ 

ʯʫʛʫʥʘʤ ʠʩʪʘʣʷʤ [2,7, 12, 13,14,16, 17]. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʪʘʢʦʛʦ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʩʣʦʷ ʥʝʦʙʭʦʜʠʤʦ ʯʪʦʙʳ ʜʠʬʬʫʥ-

ʜʠʨʫʶʱʠʡ ʵʣʝʤʝʥʪ ʤʦʛ ʨʘʩʪʚʦʨʷʪʩɹʷ ʚ ʦʩʥʦʚʥʦʤ ʤʘʪʝʨʠʘʣʝ ʠʣʠ ʤʦʛ ʦʙʨʘʟʦ-

ʚʘʪʴ ʭʠʤʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ (ʙʦʨʠʜ, ʢʘʨʙʠʜ, ʩʠʣʠʮʠʜ ʠ ʪ.ʧ.) ʧʨʠ ʦʧʨʝʜʝʣʝʥ-

ʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ɽʩʣʠ ʦʙʝʩʧʝʯʠʪʴ ʚ ʭʦʜʝ ʍʊʆ ʪʘʢʠʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʠ ʚʨʝ-

ʤʝʥʥʳʝ ʨʝʞʠʤʳ, ʪʦ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ [7, 

8,15, 16, 17]. ʇʦʚʝʨʭʥʦʩʪʠ ʬʦʨʤʠʨʫʶʪʩʷ ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʍʊʆ, ʪʘʢ ʠ ʧʨʠ ʧʦ-

ʩʣʝʜʫʶʱʝʡ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. ʇʨʠ ʵʪʦʤ ʠ ʩʝʨʜʮʝʚʠʥʘ ʜʝʪʘʣʠ ʧʨʠʦʙʨʝ-

ʪʘʝʪ ʪʨʝʙʫʝʤʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. 

ɸʟʦʪʠʨʦʚʘʥʠʝ, ʙʦʨʠʨʦʚʘʥʠʝ ʠ ʬʦʩʬʦʨʠʨʦʚʘʥʠʝ ʧʨʠʜʘʶʪ ʠʟʜʝʣʠʷʤ ʦʧʪʠ-

ʤʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʡ ʥʝʚʦʟʤʦʞʥʦʜʦʩʪʠ-

ʞʝʥʠʝ ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ ʦʙʨʘʙʦʪʢʠ. ʕʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦ ʧʨʦʠʟʚʦʜʠʪʴ 

ʭʨʦʤʠʨʦʚʘʥʠʝ, ʭʨʦʤʦʥʠʦʙʠʨʦʚʘʥʠʝ, ʤʦʣʠʙʜʝʥʠʨʦʚʘʥʠʝ ʠ ʚʦʣʴʬʨʘʤʠʨʦʚʘʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʝʡ [5, 13]. 

ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʍʊʆ ʜʣʷ ʫʧʨʦʯʥʝʥʠʷ ʧʦʚʝʨʭ-

ʥʦʩʪʝʡ ʠʟʜʝʣʠʡ ʠʟ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʩʪʘʣʝʡ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʍʊʆ ʧʝʨʝʜʜ-

ʨʦʙʝʩʪʨʫʡʥʳʤ ʥʘʢʣʝʧʦʤ, ʥʘʢʘʪʢʦʡ ʨʦʣʠʢʘʤʠ, ʠʥʜʫʢʮʠʦʥʥʦʡ,ʵʣʝʢʪʨʦʣʠʪʥʦʡ ʠ 

ʛʘʟʦʧʣʘʤʝʥʥʦʡ ʟʘʢʘʣʢʦʡ, ʣʘʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʦʡ, ʥʘʧʳʣʝʥʠʝʤʧʦʢʨʳʪʠʡ ʟʘʢʣʶ-

ʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. 

1. ɹʦʣʴʰʦʝ ʨʘʟʣʠʯʠʝ ʩʚʦʡʩʪʚ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʠ ʩʝʨʜʮʝʚʠʥʳ ʟʘ ʩʯʝʪ 

ʠʟʤʝʥʝʥʠʷ ʬʘʟʦʚʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʝʪʜʠʘ-

ʧʘʟʦʥ ʚʘʨʴʠʨʦʚʘʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʫʧʨʦʯʥʷʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

2. ɺʦʟʤʦʞʥʦ ʫʩʪʨʘʥʠʪʴ ʧʝʨʝʛʨʝʚ ʧʦʩʣʝʜʫʶʱʝʡ ʠʣʠ ʩʦʧʫʪʩʪʚʫʶʱʝʡʪʝʨ-

ʤʦʦʙʨʘʙʦʪʢʦʡ [2, 17, 8,9, 4, 13, 16]. 

ʍʊʆ ʠʟʜʝʣʠʷ ʧʨʦʚʦʜʷʪ ʧʫʪʝʤ ʚʳʜʝʨʞʠʚʘʥʠʷ ʠʟʜʝʣʠʡ ʚ ʨʝʘʢʮʠʦʥʥʦ-

ʘʢʪʠʚʥʦʡ ʩʨʝʜʝ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ. 

ʈʝʘʢʮʠʦʥʥʘʷ ʩʨʝʜʘ ʩʦʩʪʦʠʪ ʠʟ ʤʝʪʘʣʣʦʚ ʠ ʥʝʤʝʪʘʣʣʦʚ ʚ ʪʚʝʨʜʦʤ, ʞʠʜʢʦʤ ʠʣʠ 

ʛʘʟʦʦʙʨʘʟʥʦʤ ʩʦʩʪʦʷʥʠʠ [17, 13, 9, 4]. ɺ ʨʝʘʢʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ çʠʟʜʝʣʠʝ ð 

ʨʝʘʢʮʠʦʥʥʘʷ ʩʨʝʜʘè ʚ ʧʨʦʮʝʩʩʝ ʍʊʆ ʧʨʦʪʝʢʘʶʪ ʩʣʝʜʫʶʱʠʝ ʩʪʘʜʠʠ [17,8,14]. 

1. ʆʙʨʘʟʦʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʘ, ʧʝʨʝʥʦʩʷʱʝʛʦ ʜʠʬʬʫʥʜʠʨʫʶʱʠʡ ʵʣʝʤʝʥʪ 

[17, 13, 4]. 

2. ɼʠʬʬʫʟʠʦʥʥʳʡ ʧʦʜʚʦʜ ʥʘʩʳʱʘʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʜʝ-

ʣʠʷ ʚ ʨʝʘʢʮʠʦʥʥʦʡ ʩʨʝʜʝ  [8, 9]. 

3 ʇʨʦʮʝʩʩʳ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʬʘʟ: ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ-

ʥʘʩʳʱʘʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʠʣʠ ʩʦʨʙʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʟʘʪʝʤ ʫʜʘʣʝʥʠʝ ʧʨʦʜʫʢ-

ʪʦʚʨʝʘʢʮʠʡ. 
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4. ɼʠʬʬʫʟʠʷ ʚ ʤʝʪʘʣʣʝ ʧʦ ʤʝʞʜʦʫʟʣʠʷʤ ʧʫʪʝʤ ʚʳʪʝʩʥʝʥʠʷ ʠ ʢʨʘʫʜʠʦʥ-

ʥʳʡʤʝʭʘʥʠʟʤ (ʨʠʩ. 1) [13, 8]. 

 

 
ʈʠʩ. 1. ʄʝʭʘʥʠʟʤʳ ʜʠʬʬʫʟʠʠ ʢʨʫʧʥʳʭ ʘʪʦʤʦʚ 

 

5. ʆʙʨʘʟʦʚʘʥʠʝ ʪʚʝʨʜʳʭ ʨʘʩʪʚʦʨʦʚ, ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʤʝʪʘʣʣʝ 

[3, 10, 11]. 

ʇʨʠ ʍʊʆ ʧʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʥʘʩʳʱʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦ-

ʪʦʨʳʭ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 [1, 3, 5, 6]: 

ʊʘʙʣʠʮʘ 1 

ʄʝʪʦʜʳ ʥʘʩʳʱʝʥʠʷ ʧʨʠ ʍʊʆ 
ʄʝʪʦʜ ʥʘʩʳʱʝ-

ʥʠʷ 

ʉʫʱʥʦʩʪʴ 

ʤʝʪʦʜʘ 
ʆʩʦʙʝʥʥʦʩʪʠ ʤʝʪʦʜʘ 

ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦ-

ʜʘ 

1 2 3 4 

ʅʘʩʳʱʝʥʠʝ ʠʟ ʧʦ-

ʨʦʰʢʦʚʳʭ ʩʤʝ-

ʩʝʡ(ʧʦʨʦʰʢʦʚʳʡ 

ʤʝʪʦʜ) 

ʥʘʛʨʝʚ ʠ ʚʳ-

ʜʝʨʞʢʘ ʠʟʜʝ-

ʣʠʡ ʧʨʠʧʦ-

ʚʳʰʝʥʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʧʨʦʩʪʦʡ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʡʧʨʦʮʝʩʩ 

ʤʘʩʩʦʚʦʝ ʧʨʦʠʟʚʦʜ-

ʩʪʚʦ ʜʣʷ ʮʝʤʝʥʪʘ-

ʮʠʠ,ʘʣʠʪʠʨʦʚʘʥʠʷ, 

ʭʨʦʤʠʨʦʚʘʥʠʷ, ʙʦ-

ʨʠʨʦʚʘʥʠʷ, ʩʠʣʠʮʠ-

ʨʦʚʘʥʠʷ, ʠ ʪ.ʜ. 

ʇʨʷʤʦʪʦʯʥʳʡ ʤʝ-

ʪʦʜ ʜʠʬʬʫʟʠʦʥʥʦ-

ʛʦʥʘʩʳʱʝʥʠʷ ʠʟ 

ʛʘʟʦʚʳʭ ʩʨʝʜ 

ʥʘʛʨʝʚ ʠʟʜʝ-

ʣʠʡ ʚ ʛʝʨʤʝ-

ʪʠʯʥʳʭ ʧʝʯʘʭ, 

ʢʫʜʘ ʧʦʩʪʦʷʥ-

ʥʦʧʦʜʘʝʪʩʷ 

ʥʘʩʳʱʘʶʱʠʡ 

ʛʘʟ 

ʙʦʣʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʥ, ʯʝʤ 

ʧʦʨʦʰʢʦʚʳʡʤʝʪʦʜ; ʨʝʛʫ-

ʣʠʨʦʚʢʘ ʘʢʪʠʚʥʦʩʪʠ ʥʘʩʳ-

ʱʘʶʱʝʡ ʘʪʤʦʩʬʝʨʳ ʚ ʟʥʘ-

ʯʠʪʝʣʴʥʳʭ ʧʨʝʜʝʣʘʭ ʨʘʩ-

ʰʠʨʷʪ ʜʠʘʧʘʟʦʥ ʩʚʦʡʩʪʚ 

ʠʟʜʝʣʠʡ 

ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝ-

ʥʠʝ ʚʤʘʩʩʦʚʦʤ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝ ʜʣʷ ʮʝ-

ʤʝʥʪʘʮʠʠ, ʥʠʪʨʦ-

ʮʝʤʝʥʪʘʮʠʠ ʠ ʘʟʦ-

ʪʠʨʦʚʘʥʠʷ 

ʎʠʨʢʫʣʷʮʠʦʥʥʳʡ 

ʤʝʪʦʜʜʠʬʬʫʟʠʦʥ-

ʥʦʛʦ ʥʘʩʳʱʝʥʠʷ 

ʠʟ ʛʘʟʦʚʳʭ ʩʨʝʜ 

ʥʘʛʨʝʚ ʠʟʜʝ-

ʣʠʡ ʚ ʛʝʨʤʝ-

ʪʠʯʥʳʭ ʧʝʯʘʭ, 

ʢʫʜʘ ʧʦʩʪʦʷʥ-

ʥʦʧʦʜʘʝʪʩʷ 

ʥʘʩʳʱʘʶʱʠʡ 

ʛʘʟ ʧʨʠ ʩʠʩ-

ʪʝʤʘʪʠʯʝʩʢʦʤ 

ʝʛʦ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʦʝ ʢʘ-

ʯʝʩʪʚʦ ʜʠʬʬʫʟʠʦʥʥʦʛʦ 

ʩʣʦʷ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘ-

ʙʘʪʳʚʘʝʤʦʛʦ ʠʟʜʝʣʠʷ; ʚʳ-

ʩʦʢʘʷ ʵʢʦʥʦʤʠʯʥʦʩʪʴʠ ʵʢʦ-

ʣʦʛʠʯʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʧʦʪʝʨʠ 

ʥʘʩʳʱʘʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʠ ʚʳʙʨʦʩʳ ʚ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʥʝʚʝʣʠʢʠ 

ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝ-

ʥʠʝ ʧʨʠʥʘʩʳʱʝʥʠʠ 

ʤʝʪʘʣʣʘʤʠ (ʭʨʦʤʠ-

ʨʦʚʘʥʠʝ ʠ ʪ.ʧ.) ʠ 

ʢʨʝʤʥʠʝʤ 
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ʄʝʪʦʜ ʥʘʩʳʱʝ-

ʥʠʷ 

ʉʫʱʥʦʩʪʴ 

ʤʝʪʦʜʘ 
ʆʩʦʙʝʥʥʦʩʪʠ ʤʝʪʦʜʘ 

ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦ-

ʜʘ 

1 2 3 4 

ɼʠʬʬʫʟʠʦʥʥʦʝ ʥʘ-

ʩʳʱʝʥʠʝ ʠʟ ʨʘʩ-

ʧʣʘʚʦʚ ʤʝʪʘʣʣʦʚ 

ʠʩʦʣʝʡ, ʩʦʜʝʨʞʘ-

ʱʠʭ ʥʘʩʳʱʘʶʱʠʡ 

ʵʣʝʤʝʥʪ 

ʦʙʨʘʙʦʪʢʘ ʤʘ-

ʪʝʨʠʘʣʦʚ ʩʵ-

ʣʝʢʪʨʦʣʠʟʦʤ 

ʠʣʠ ʙʝʟ ʥʝʛʦ 

ʩʦʢʨʘʱʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʦʙʨʘʙʦʪʢʠ; ʥʝʩʪʘʙʠʣʴʥʦ-

ʩʪʴʪʦʣʱʠʥʳʜʠʬʬʫʟʠʦʥʥʦ-

ʛʦ ʩʣʦʷ; ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʦʯʠʩʪʢʠ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ 

ʦʪ ʦʩʪʘʪʢʦʚ ʨʘʩʧʣʘ-

ʚʘ;ʥʝʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʧʦ-

ʚʝʨʭʥʦʩʪʠ 

ʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜ-

ʩʪʚʦ ʚ ʩʠʣʫ ʚʳʩʦ-

ʢʦʡ ʪʝʭʥʦʣʦʛʠʯʥʦ-

ʩʪʠ ʤʝʪʦʜʘ 

ʅʘʩʳʱʝʥʠʝ ʚʧʩʝʚ-

ʜʦʢʠʧʷʱʝʤ ʩʣʦʝ 

ʧʦʜʚʠʜʧʦ-

ʨʦʰʢʦʚʦʛʦ 

ʥʘʩʳʱʝʥʠʷ 

ʩʢʦʨʦʩʪʴ ʥʘʛʨʝʚʘ ʨʘʚʥʘ 

ʩʢʦʨʦʩʪʠ ʨʘʩʧʣʘʚʘ, ʯʪʦ ʩʦ-

ʢʨʘʱʘʝʪ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ 

ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠʩʦʠʟʤʝ-

ʨʠʤʦʡ ʠʣʠ ʙʦʣʴʰʝʡ ʪʦʣ-

ʱʠʥʳ ʩʣʦʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʞʠʜʢʦʩʪʥʳʤʠ ʤʝʪʦʜʘʤʠ 

ʨʝʜʢʦ ʧʨʠʤʝʥʷʝʪʩʷ 

ʅʘʩʳʱʝʥʠʝ ʠʟʧʘʩʪ 

ʠ ʩʫʩʧʝʥʟʠʡ 

ʥʘʛʨʝʚ ʠ ʚʳ-

ʜʝʨʞʢʘʠʟʜʝ-

ʣʠʡ ʧʨʠ ʧʦ-

ʚʳʰʝʥʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝ-

ʥʠʝʨʘʚʥʦʤʝʨʥʦʡ ʪʦʣʱʠʥʳ 

ʧʦʢʨʳʪʠʷ 

ʨʝʜʢʦ ʧʨʠʤʝʥʷʝʪʩʷ; 

ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦ-

ʚʘʪʴ ʜʣʷʤʝʩʪʥʦʛʦ 

ʫʧʨʦʯʥʝʥʠʷ, ʣʠʙʦ 

ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ 

ʠʟʜʝʣʠʡ 

ɼʠʬʬʫʟʠʦʥʥʦʝ ʥʘ-

ʩʳʱʝʥʠʝ ʚ ʚʘʢʫʫ-

ʤʝ 

ʠʩʧʘʨʝʥʠʝ ʥʘ-

ʩʳʱʘʶʱʝʛʦ 

ʵʣʝʤʝʥʪʘ ʚ 

ʚʘʢʫʫʤʝ ʩʧʦ-

ʩʣʝʜʫʶʱʠʤ 

ʦʩʘʞʜʝʥʠʝʤ 

ʝʛʦ ʥʘ ʠʟʜʝ-

ʣʠʝ-ʤʠʝhʥʴ 

ʧʦʧʫʪʥʦʝ ʫʜʘʣʝʥʠʝ ʠʟ ʤʝ-

ʪʘʣʣʘ ʚʨʝʜʥʳʭ ʧʨʠʤʝ-

ʩʝʡ;ʧʦʚʳʰʝʥʠʝ ʵʢʩʧʣʫʘʪʘ-

ʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʠʟʜʝʣʠʷ ʚ 

ʮʝʣʦʤ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ-

ʙʦʨʠʨʦʚʘʥʠʷ, ʭʨʦ-

ʤʠʨʦʚʘʥʠʷ, ʩʠʣʠ-

ʮʠʨʦʚʘʥʠʷ ʠ ʪ.ʜ. 

 

ɺʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʨʦʮʝʩʩʳ ʍʊʆ ʧʨʠ ʣʶʙʦʤ ʩʧʦʩʦʙʝ ʥʘʩʳʱʝʥʠʷ, 

ʜʦʧʦʣʥʷʶʪʩʷ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʢʦʥʝʯʥʦʡ ʪʝʨʤʦʦʙʨʘʙʦʪʢʦʡ. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʧʨʦʮʝʩʩ ʍʊʆ ʜʣʷ ʫʧʨʦʯʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʤʘʰʠʥ. ɼʘʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʚ ʦʩ-

ʥʦʚʥʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ, ʧʦʚʝʨʭʥʦʩʪʥʦʡ, ʢʦʨ-

ʨʦʟʠʦʥʥʦʡ ʠ ʫʩʪʘʣʦʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ ʩʪʘʣʴʥʳʭ ʠʟʜʝʣʠʡ [8, 14, 15]. ɺ ʩʦʚʨʝ-

ʤʝʥʥʦʤʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʩʪʦʡʢʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ ʦʩʪʘʚʣʷʝʪ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ ʠ ʚʥʝʜʨʝʥʠʝ ʜʠʬʬʫʟʠʦʥʥʳʭ 

ʧʦʢʨʳʪʠʡ ʥʘ ʦʩʥʦʚʝ ʙʦʨʘ ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʠ ʧʣʘ-

ʩʪʠʯʥʦʩʪʠ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʘʪʴ ʤʠʣʣʠʘʨʜʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡʵʬʬʝʢʪ. 

ɺʳʚʦʜ: ʕʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʫʧʨʦʯʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʨʘʙʦʯʠʭ ʦʨ-

ʛʘʥʦʚ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʤʘʰʠʥ ʷʚʣʷʝʪʩʷ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪ-

ʢʘ. ɺ ʭʦʜʝ ʍʊʆ ʠʟʤʝʥʷʶʪʩʷ ʩʦʩʪʘʚ, ʩʪʨʫʢʪʫʨʘ ʠ ʩʚʦʡʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 
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ʩʣʦʝʚ ʤʘʪʝʨʠʘʣʦʚ ʠʟʜʝʣʠʡ. ɺ ʠʪʦʛʝ ʧʦʚʳʰʘʝʪʩʷ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʨʘʙʦʯʠʭ ʦʨʛʘ-

ʥʦʚ ʠ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʤʘʰʠʥ, ʨʘʙʦʪʘʶʱʠʭ ʚ 

ʫʩʣʦʚʠʷʭ ʠʟʥʦʩʘ, ʧʨʠ ʚʳʩʦʢʠʭ ʧʝʨʝʤʝʥʥʳʭ ʩʠʣʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ. 
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The surfaces of the working bodies of tillage machines made of alloyed structural steels 

are strengthened by applying various wear-resistant coatings made of functional materials. To 

protect against such phenomena, various methods of hardening fast-wearing surfaces are used. 

An effective way to harden the surfaces of the working bodies of tillage machines is chemical-

thermal treatment. 

Keywords: chemical-thermal treatment, hardening, metal saturation, boration, surface al-

loying, wear-resistant coating. 
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ʉɽʂʎʀʗ 4. ʉʊʈʆʀʊɽʃʔʉʊɺʆ ʀ ʄɽʍɸʅʀʂɸ 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ: ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʠ.ʦ. ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ 

çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʤʝʭʘʥʠʢʘè ʄʠʭʘʡʣʝʥʢʦ ʆʣʝʛ ɸʥʘʪʦʣʴʝʚʠʯ 

 

ʋɼʂ 624.01 

 

ʆ ʈɸɹʆʊɽ ɹʀʉʊɸʃʔʅʓʍ ɹɸʃʆʏʅʓʍ ʂʆʅʉʊʈʋʂʎʀʁ 

 

ʖ.ɸ.ɹʝʨʝʞʥʷʢ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ.ʪʝʭʥ.ʥʘʫʢʆ.ɸ. ʄʠʭʘʡʣʝʥʢʦ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 
ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʝʪʘ ʙʠʩʪʘʣʴʥʳʭ 

ʙʘʣʦʢ. ʊʘʢʞʝ ʦʧʠʩʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʙʘʣʦʢ ʩ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʡ ʠ ʛʠʙʢʦʡ ʩʪʝʥʢʘʤʠ. ʇʨʝʜʣʘ-

ʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʙʘʣʢʘʭ ʩ ʛʠʙʢʦʡ ʠ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʡ ʩʪʝʥʢʘʤʠ ʩʪʘʣʠ ʜʚʫʭ ʤʘʨʦʢ. 

ɼʘʝʪʩʷ ʧʨʦʛʥʦʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʘʢʠʭ ʙʘʣʦʢ. ʅʘʤʝʯʘʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:ɹʠʩʪʘʣʴʥʘʷ ʙʘʣʢʘ, ʚʳʩʦʢʦʧʨʦʯʥʘʷ ʩʪʘʣʴ, ʧʨʦʯʥʦʩʪʴ, ʞʝʩʪʢʦʩʪʴ, 

ʧʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ, ʩʪʝʥʢʘ, ʧʦʷʩʘ, ʙʘʣʢʘ ʩ ʛʠʙʢʦʡ ʩʪʝʥʢʦʡ, ʙʘʣʢʘ ʩ ʧʝʨʬʦʨʠʨʦʚʘʥ-

ʥʦʡ ʩʪʝʥʢʦʡ 
 

ɹʠʩʪʘʣʴʥʘʷ ʙʘʣʢʘ (ʨʠʩ.1) - ʵʪʦ ʙʘʣʢʘ, ʚ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʚʘ ʚʠʜʘ 

ʩʪʘʣʠ. ʊʘʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʢ ʧʨʠʤʝʥʝʥʠʶ ʧʨʠ  ʙʦʣʴʰʠʭ ʥʘ-

ʛʨʫʟʢʘʭ. ʇʨʠ ʵʪʦʤ ʚʳʧʦʣʥʷʪʴ ʮʝʣʠʢʦʤ ʙʘʣʢʫ ʠʟ ʩʪʘʣʠ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʯʥʦʩʪʠ 

ʠʣʠ ʚʳʩʦʢʦʧʨʦʯʥʦʡ ʩʪʘʣʠ ʦʯʝʚʠʜʥʦ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʠ ʥʝ ʪʦʣʴʢʦ ʧʦ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʤ ʩʦʦʙʨʘʞʝʥʠʷʤ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʙʘʣʢʘ ʩʦʩʪʦʷʱʘʷ ʪʦʣʴʢʦ ʠʟ ʥʠʟʢʦ-

ʣʝʛʠʨʦʚʘʥʥʦʡ ʩʪʘʣʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ: ʚ ʩʪʝʥʢʝ 

ʠ ʩʝʯʝʥʠʷʭ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʨʷʜʦʤ ʩ ʦʧʦʨʘʤʠ ʥʘʧʨʷʞʝʥʠʷ ʦʢʘʟʳʚʘʶʪʩʷ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʤʝʥʴʰʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʩʯʝʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʤʝ-

ʩʪʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʯʘʩʪʝʡ ʵʪʦʡ ʙʘʣʢʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯ-

ʥʦʡ ʙʘʣʢʦʡ ʠʟ ʤʘʣʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʙʠʩʪʘʣʴʥʳʭ ʙʘʣʢʘʭ 

ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʫʶʪ ʠʤʝʥʥʦ ʜʚʝ ʤʘʨʢʠ ʩʪʘʣʠ. ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʥʘʠʙʦ-

ʣʝʝ ʥʘʧʨʷʞʸʥʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʷʩʦʚ ʙʘʣʦʢ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʤʘʢʩʠʤʘʣʴʥʳʤ ʥʦʨ-

ʤʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʷʤ, ʠʩʧʦʣʴʟʫʶʪ ʚʳʩʦʢʦʧʨʦʯʥʫʶ ʩʪʘʣʴ, ʠʤʝʶʱʫʶ ʧʦʚʳ-

ʰʝʥʥʫʶ ʧʨʦʯʥʦʩʪʴ. ʉʪʝʥʢʘ ʠ ʧʦʷʩʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʦʢʦʣʦ ʦʧʦʨ ʙʘʣʢʠ, ʪʦ ʝʩʪʴ 

ʫʯʘʩʪʢʠ, ʛʜʝ ʥʘʧʨʷʞʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ,  - ʚʳʧʦʣʥʷʶʪ ʠʟ ʤʘʣʦʫʛʣʝʨʦ-

ʜʠʩʪʦʡ ʩʪʘʣʠ [1]. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʩʪʘʣʴʥʳʭ ʙʘʣʦʢ ʟʘʢʣʶʯʘʝʪʩʷ ʚ  ʩʥʠʞʝʥʠʠ ʨʘʩʭʦʜʘ ʩʪʘ-

ʣʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʘʝʪʩʷ ʠ ʩʪʦʠʤʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʮʝʣʦʤ (ʧʨʠʤʝʨʥʦ ʥʘ 5-

7%). ʂʨʦʤʝ ʵʪʦʛʦ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʚʳʷʩʥʠ-

ʣʦʩʴ, ʯʪʦ ʧʨʠ ʮʠʢʣʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ ʙʠʩʪʘʣʴʥʳʝ ʙʘʣʢʠ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʝʡ 

ʚʳʥʦʩʣʠʚʦʩʪʴʶ, ʯʝʤ ʦʙʳʯʥʳʝ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʭ ʧʨʠʤʝ-

ʥʝʥʠʷ. 
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ʈʠʩ.1 ɹʠʩʪʘʣʴʥʘʷ ʙʘʣʢʘ 

 

ʇʨʠʤʝʥʝʥʠʝ ʙʠʩʪʘʣʴʥʳʭ ʙʘʣʦʢ: 

ɹʠʩʪʘʣʴʥʳʝ ʙʘʣʢʠ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʢʨʘʥʦʚʳʭ ʙʘʣʦʢ 

(ʜʣʷ ʢʨʘʥʦʚ ʦʙʣʝʛʯʸʥʥʦʛʦ ʠ ʥʦʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ), ʨʠʛʝʣʝʡ ʨʘʤ, ʘ 

ʪʘʢ ʞʝ ʚ ʢʘʯʝʩʪʚʝ ʛʣʘʚʥʳʭ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʙʘʣʦʢ ʨʘʙʦʯʠʭ ʧʣʦʱʘʜʦʢ, ʧʦ-

ʢʨrʪʠʡ ʠ ʧʝʨʝʢʨʳʪʠʡ ʨʘʟʣʠʯʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʙʱʝ-

ʩʪʚʝʥʥʳʭ). ʂʨʦʤʝ ʪʦʛʦ ʪʘʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʵʬʬʝʢʪʠʚʥʳ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʣʝʪʥʳʭ 

ʩʪʨʦʝʥʠʡ (ʤʦʩʪʳ, ʪʦʥʥʝʣʠ ʠ ʪʘʢ ʜʘʣʝʝ). 

ʈʘʩʯʝʪ ʙʠʩʪʘʣʴʥʳʭ ʙʘʣʦʢ: ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʙʠʩʪʘʣʴʥʦʡ ʙʘʣʢʠ ʥʫʞʥʦ 

ʧʨʦʚʝʩʪʠ ʨʷʜ ʨʘʩʯʝʪʦʚ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʠ ʜʣʷ ʦʙʳʯʥʳʭ ʙʘʣʦʢ: ʪʘʢʠʝ ʢʘʢ, 

ʨʘʩʯʝʪʳ ʥʘ ʧʨʦʯʥʦʩʪʴ (ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʨʘʩʯʝʪʦʚ ʩʦʩʪʘʚʥʳʭ ʙʘʣʦʢ), 

ʫʩʪʦʡʯʠʚʦʩʪʴ, ʚʳʥʦʩʣʠʚʦʩʪʴ ʧʨʠ ʩʪʘʪʠʯʝʩʢʠʭ, ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʚʠʙʨʘʮʠʦʥ-

ʥʳʭ ʥʘʛʨʫʟʢʘʭ. ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʳ ʩʣʫʯʘʠ ʩʣʦʞʥʦʛʦ ʥʘʧʨʷʞʝʥʥʦ ʜʝʬʦʨʤʠ-

ʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʥʘʧʨʠʤʝʨ, ʜʚʫʭʦʩʥʳʡ ʠʟʛʠʙ, ʩ ʦʩʝʚʳʤʠ ʩʠʣʘʤʠ ʚ ʧʣʦʩ-

ʢʦʩʪʠ ʠ ʠʟ ʧʣʦʩʢʦʩʪʠ ʩʪʝʥʢʠ. ʆʜʥʘʢʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʙʦʪʘ ʪʘʢʦʡ ʙʘʣʢʠ 

ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʠʧʠʯʥʳʭ ʙʘʣʦʢ ʪʝʤ, ʯʪʦ, ʚ ʩʪʝʥʢʝ, ʚʳʧʦʣʥʝʥʥʦʡ ʠʟ ʤʘ-

ʣʦʫʛʣʝʨʦʜʠʩʪʦʡ ʧʣʘʩʪʠʯʥʦʡ ʩʪʘʣʠ, ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʪʝʢʫʯʝʩʪʴ ʤʝʪʘʣʣʘ, ʘ ʚ 

ʧʦʣʢʘʭ ʠʟ ʚʳʩʦʢʦʧʨʦʯʥʦʡ ʩʪʘʣʠ ʤʘʪʝʨʠʘʣ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴ ʨʘʙʦʪʘʪʴ ʫʧʨʫʛʦ. 

ʉʝʯʝʥʠʝ ʪʘʢʠʭ ʙʘʣʦʢ ʥʘʯʠʥʘʶʪ ʧʦʜʙʠʨʘʪʴ ʩ ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʡ ʚʳʩʦ-

ʪʳ, ʠʛʥʦʨʠʨʫʷ ʧʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ. ɺʳʩʦʪʫ ʩʯʠʪʘʶʪ, ʠʩʭʦʜʷ ʠʟ ʩʪʦʠ-

ʤʦʩʪʠ ʤʝʪʘʣʣʘ ʥʘ ʧʦʷʩʘ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʝʥʳ ʠʟ ʚʳʩʦʢʦʧʨʦʯʥʦʡ ʩʪʘʣʠ, ʠ 

ʩʪʝʥʢʫ, ʚʳʧʦʣʥʝʥʫʶ ʠʟ ʤʘʣʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ. ɽʩʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʘ 

ʤʠʥʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ ʧʦʣʫʯʘʝʪʩʷ ʙʦʣʴʰʝ ʦʧʪʠʤʘʣʴʥʦʡ, ʪʦ ʩʣʝʜʫʝʪ ʧʦʜʫʤʘʪʴ, 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʙʠʩʪʘʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʚʳʛʦʜʥʘ. ʉʝʯʝʥʠʷ ʙʠʩʪʘʣʴʥʳʭ ʙʘ-

ʣʦʢ ʙʳʚʘʶʪ ʩʠʤʤʝʪʨʠʯʥʳʤʠ ʠʣʠ ʘʩʠʤʤʝʪʨʠʯʥʳʤʠ, ʘ ʪʘʢʞʝ ʜʚʫʪʘʚʨʦʚʳʤʠ 

ʠʣʠ ʢʦʨʦʙʯʘʪʳʤʠ. ʇʣʦʱʘʜʠ ʩʝʯʝʥʠʷ ʧʦʷʩʦʚ ʧʨʠ ʵʪʦʤ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʨʘʚʥʳ-

ʤʠ, ʪʘʢ ʠ ʨʘʟʥʳʤʠ. ʆʜʠʥ ʠʣʠ ʦʙʘ ʧʦʷʩʘ ʤʦʞʥʦ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʠʟ ʚʳʩʦʢʦʧʨʦʯ-

ʥʦʡ ʩʪʘʣʠ. ʂʦʣʠʯʝʩʪʚʦ ʧʦʷʩʦʚ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʟʥʘʯʝʥʠʷ ʘʩʠʤʤʝʪʨʠʠ. ɽʩʣʠ 

ʧʨʝʦʙʣʘʜʘʝʪ ʦʜʥʦʦʩʥʳʡ ʠʣʠ ʜʚʫʭʦʩʥʳʡ ʠʟʛʠʙ, ʪʦ ʧʨʝʜʣʘʛʘʶʪ ʩʠʤʤʝʪʨʠʯʥʳʝ 

ʠʣʠ ʞʝ ʘʩʠʤʤʝʪʨʠʯʥʳʝ ʩʝʯʝʥʠʷ ʩ ʥʝʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʝʤ ʘʩʩʠʤʝʪʨʠʠ ʠ ʩʨʘʟʫ 

ʜʚʫʤʷ ʧʦʷʩʘʤʠ ʠʟ ʚʳʩʦʢʦʧʨʦʯʥʦʡ ʩʪʘʣʠ. ɽʩʣʠ ʠʤʝʝʪ ʤʝʩʪʦ ʦʜʥʦʦʩʥʳʡ ʠʟʛʠʙ 
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ʠ ʚʝʣʠʯʠʥʘ ʘʩʠʤʤʝʪʨʠʠ ʟʥʘʯʠʪʝʣʴʥʘ, ʪʦ ʤʦʞʥʦ ʧʦʧʨʦʙʦʚʘʪʴ ʠʟ ʚʳʩʦʢʦʧʨʦʯ-

ʥʦʡ ʩʪʘʣʠ ʠʟʛʦʪʦʚʠʪʴ ʪʦʣʴʢʦ ʦʜʠʥ (ʥʘʠʤʝʥʴʰʠʡ) ʧʦʷʩ. ʇʨʠ ʩʞʘʪʠʠ ʩ ʠʟʛʠʙʦʤ 

(ʚʥʝʮʝʥʪʨʝʥʥʦʤ ʩʞʘʪʠʠ), ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʩʝʯʝʥʠʝ, ʫ ʢʦʪʦʨʦʛʦ ʠʟ ʚʳʩʦʢʦʧʨʦʯ-

ʥʦʡ ʩʪʘʣʠ ʚʳʧʦʣʥʝʥ ʥʘʠʙʦʣʴʰʠʡ ʧʦʷʩ. ʂʩʪʘʪʠ, ʪʘʢʦʡ ʚʘʨʠʘʥʪ ʯʘʱʝ ʠ ʚʳʛʦʜ-

ʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʦʤʧʣʝʢʩʥʳʭ ʩʪʘʣʝʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ, ʛʜʝ 

ʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʠʟʛʠʙʘʝʤʦʡ ʙʘʣʢʠ ʨʘʩʪʷʛʠʚʘʝʪʩʷ ʧʨʦʜʦʣʴʥʦʡ ʩʠʣʦʡ, ʢʦʪʦʨʘʷ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʢʚʠʚʘʣʝʥʪʥʘ ʧʦ ʟʥʘʯʝʥʠʶ ʩʦ ʩʞʠʤʘʶʱʝʤ ʫʩʠʣʠʝʤ ʚ ʞʝʣʝʟʦʙʝ-

ʪʦʥʥʦʡ ʧʣʠʪʝ.  

ʈʘʩʯʸʪʳ ʧʨʦʯʥʦʩʪʠ. ʀʟʛʠʙʘʝʤʳʝ ʵʣʝʤʝʥʪʳ: ʈʘʩʯʝʪʳ ʥʘ ʧʨʦʯʥʦʩʪʴ ʙʠʩ-

ʪʘʣʴʥʦʡ ʙʘʣʢʠ ʥʫʞʥʦ ʩʜʝʣʘʪʴ ʠʩʭʦʜʷ ʠʟ ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨ-

ʤʘʮʠʡ ʧʦ ʬʦʨʤʫʣʘʤ [2]: 

ʧʨʠ ʠʟʛʠʙʝ ʚ  ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʣʦʩʢʦʩʪʝʡ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ x):  
ὓὢ

ὅὢὡὢmin
ὙὊ‎ὅ 

 ʧʨʠ ʠʟʛʠʙʝ ʚ ʜʚʫʭ ʛʣʘʚʥʳʭ ʧʣʦʩʢʦʩʪʷʭ : 
ὓὢ
ὅὢὐὢ

ώ+
MY

ὅὣὐὣ
ὼ ὙὊ‎ὅ 

ʛʜʝ ὅὼ,ὅώ,ὅάὼ ïʢʦʵʬʬʠʮʠʝʥʪʳ, ʫʯʠʪʳʚʘʶʱʠʝ ʨʘʟʚʠʪʠʝ ʦʛʨʘʥʠʯʝʥʥʳʭ 
ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ. 

ʀʟʛʠʙ ʩ ʧʨʦʜʦʣʴʥʦʡ ʩʠʣʦʡ:  

ʈʘʩʯʝʪʳ ʥʘ ʧʨʦʯʥʦʩʪʴ ʙʠʩʪʘʣʴʥʦʡ ʙʘʣʢʠ ʧʨʠ ʜʝʡʩʪʚʠʠ ʦʩʝʚʦʡ ʩʠʣʳ 

(N 0.7(AFRF + A2RW)) ʩ ʠʟʛʠʙʦʤ, ʥʫʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʫʯʠʪʳʚʘʷ ʦʛʨʘʥʠʯʝʥ-

ʥʦʝ ʨʘʟʚʠʪʠʝ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʧʦ ʬʦʨʤʫʣʘʤ: 

ʧʨʠ ʦʩʝʚʦʡ ʩʠʣʳ ʩ ʠʟʛʠʙʦʤ ʚ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʣʦʩʢʦʩʪʝʡ (ʦʪʥʦʩʠʪʝʣʴ-

ʥʦ ʦʩʠ x): 
ὔ

ὃὊ+ ὃ2 Ὑὡ/ ὙὊ

ὓ

ὅὔὢὐ‎
ὣ ὙὊ‎ὅ 

 

ʇʨʠ ʦʩʝʚʦʡ ʩʠʣʝ ʩ ʠʟʛʠʙʦʤ ʜʚʫʭ ʛʣʘʚʥʳʭ ʧʣʦʩʢʦʩʪʷʭ: 

 
ὔ

ὃὊ+ ὃ2Ὑὡ/ ὙὊ

ὔ

ὅὓὔὢὐὣ
ὢ ὙὊ‎ὅ 

 

ʛʜʝὅὔὢ,ὅὔὣ,ὅὓὔὢ -ʢʦʵʬʬʠʮʠʝʥʪʳ, ʫʯʠʪʳʚʘʶʱʠʝ ʨʘʟʚʠʪʠʝ ʦʛʨʘʥʠʯʝʥ-

ʥʳʭ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ.  

ʈʘʟʚʠʪʠʝ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʙʠʩʪʘʣʴʥʦʡ ʙʘʣʢʠ: 

1. ʇʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʠʤʝʶʪ ʟʥʘʯʝʥʠʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʩʪʝʥʢʘʭ 

ʙʘʣʦʢ ʥʘ ʦʩʥʦʚʝ ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʧʨʝʜʝʣʦʤ ʪʝʢʫʯʝʩʪʠ ʩʪʘʣʠ ʩʪʝʥʦʢ ʠ ʧʦʷʩʦʚ 

ʧʨʠ ʫʧʨʫʛʦʡ ʨʘʙʦʪʝ ʧʦʷʩʦʚ.  

2. ʆʛʨʘʥʠʯʝʥʥʳʝ ʧʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʡ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʚ ʩʪʝʥʢʘʭ, ʥʦ ʠ ʚ ʧʦʷʩʘʭ ʙʠʩʪʘʣʴʥʳʭ ʙʘʣʦʢ. ʇʦʤʠʤʦ ʙʠʩʪʘʣʴʥʳʭ ʙʘʣʦʢ ʠʟ-

ʚʝʩʪʥʳ ʠ ʜʨʫʛʠʝ ʵʬʬʝʢʪʠʚʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʘʧʨʠʤʝʨ, ʙʘʣʢʠ ʩ ʛʠʙʢʦʡ ʩʪʝʥ-

ʢʦʡ ʠ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʡ ʩʪʝʥʢʘʤʠ. 
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1) ɹʘʣʢʠ ʩ ʛʠʙʢʦʡ ʩʪʝʥʢʦʡ.  

ɺ ʪʘʢʠʭ ʙʘʣʢʘʭ (ʨʠʩ. 2) ʫʚʝʣʠʯʝʥʘ ʛʠʙʢʦʩʪʴ ʩʪʝʥʢʠ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ 

ʝʝ ʪʦʣʱʠʥʳ. ʕʪʦ ʜʘʝʪ ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʘ ʩʪʘʣʠ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʨʘʩ-

ʯʝʪʝ ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ, ʢʘʢ ʧʦʷʩʦʚ, ʪʘʢ ʠ ʩʪʝʥʢʠ, ʧʨʦʧʠʩʘʥʥʘʷ ʚ ʫʩʣʦʚʠʠ 

ʧʨʦʯʥʦʩʪʠ, ʪʘʢʞʝ ʩʪʘʥʝʪ ʤʝʥʴʰʝ. ʇʨʠ ʙʦʣʴʰʦʤ ʫʚʝʣʠʯʝʥʠʠ ʛʠʙʢʦʩʪʠ ʩʪʝʥʢʠ 

ʚʦʟʤʦʞʥʘ ʧʦʪʝʨʷ ʝʝ ʤʝʩʪʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʅʘʙʣʶʜʘʷ ʟʘ ʜʝʡʩʪʚʠʷʤʠ ʪʦʥʢʦʡ 

ʩʪʝʥʢʠ ʚ ʪʘʢʦʡ ʙʘʣʢʝ (ʫ ʢʦʪʦʨʦʡ ʝʩʪʴ ʚʝʨʪʠʢʘʣʴʥʳʝ ʨʝʙʨʘ ʞʸʩʪʢʦʩʪʠ) ʚʠʜʥʦ, 

ʯʪʦ ʩʪʝʥʢʘ, ʧʨʠ ʧʦʪʝʨʝ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʩʦʟʜʘʸʪ ʩʢʣʘʜʢʠ ʤʝʞʜʫ ʨʝʙʨʘʤʠ, ʩ ʥʘ-

ʧʨʘʚʣʝʥʠʝʤ ʧʦ ʛʣʘʚʥʳʤ ʨʘʩʪʷʛʠʚʘʶʱʠʤ ʥʘʧʨʷʞʝʥʠʷʤ ʠ ʙʘʣʢʘ, ʢʘʢ ʠ ʧʨʝʞʜʝ, 

ʧʨʦʜʦʣʞʘʝʪ ʥʝʩʪʠ ʥʘʛʨʫʟʢʫ. ʇʨʠ ʵʪʦʤ ʙʘʣʢʘ ʩʪʘʥʦʚʠʪʩʷ ʢʘʢ ʙʳ ʨʘʩʢʦʩʥʦʡ 

ʬʝʨʤʦʡ, ʛʜʝ ʨʘʩʢʦʩʳ ʷʚʣʷʶʪʩʷ ʨʘʩʪʷʥʫʪʳʤʠ ʫʯʘʩʪʢʘʤʠ ʩʪʝʥʢʠ, ʘ ʩʞʘʪʳʝ 

ʩʪʦʡʢʠ - ʨʝʙʨʘʤʠ ʞʝʩʪʢʦʩʪʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʧʫʩʢʘʷ çʟʘʢʨʠʪʠʯʝʩʢʫʶè ʨʘ-

ʙʦʪʫ ʩʪʝʥʢʠ ʚ ʪʘʢʦʡ ʙʘʣʢʝ, ʩʫʱʝʩʪʚʝʥʥʦ ʵʢʦʥʦʤʷʪ ʤʘʪʝʨʠʘʣ. ʇʦʪʝʨʷ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʦʜʥʦʛʦ ʦʪʩʝʢʘ ʚ ʙʘʣʢʝ ʚʦʟʤʦʞʝʥ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʟʘ ʩʯʝʪ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʚ ʜʠʘʛʦʥʘʣʴʥʦʡ ʧʦʣʦʩʝ ʩʪʝʥʢʠ ʩ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʝʤ ʧʣʘʩʪʠʯʝʩʢʠʭ ʰʘʨʥʠʨʦʚ ʚ ʧʦʷʩʘʭ, ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʧʣʦʩ-

ʢʦʩʪʠ, ʠ, ʠʟ ʧʣʦʩʢʦʩʪʠ ʩʪʝʥʢʠ. ʇʨʦʤʝʞʫʪʦʯʥʳʝ ʨʝʙʨʘ ʞʝʩʪʢʦʩʪʠ ʨʘʙʦʪʘʶʪ ʠ 

ʧʨʦʭʦʜʷʪ ʧʨʦʚʝʨʢʫ ʥʘ ʜʝʡʩʪʚʠʝ ʚʥʝʰʥʝʡ ʤʝʩʪʥʦʡ ʥʘʛʨʫʟʢʠ [1]. 

2) ɹʘʣʢʠ ʩ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʡ ʩʪʝʥʢʦʡ.  

ɹʘʣʢʫ ʩ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʡ ʩʪʝʥʢʦʡ (ʨʠʩ. 3) ʩʦʟʜʘʶʪ ʧʫʪʝʤ ʨʘʟʨʝʟʢʠ ʩʪʝʥ-

ʢʠ ʜʚʫʪʘʚʨʘ ʚʜʦʣʴ ʧʦ ʟʠʛʟʘʛʦʦʙʨʘʟʥʦʡ ʣʠʥʠʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʟʜʚʠʞʢʦʡ ʠ 

ʩʚʘʨʢʦʡ ʯʘʩʪʝʡ ʜʚʫʪʘʚʨʦʚ. ʅʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʪʘʢʠʭ ʩʢʚʦʟʥʳʭ ʙʘʣʦʢ ʦʢʘ-

ʟʳʚʘʝʪʩʷ ʚ 1,3-1,5 ʨʘʟʘ ʙʦʣʴʰʝ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠʟʥʘʯʘʣʴʥʳʭ ʜʚʫʪʘʚʨʦ-

ʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʯʪʦ ʪʘʢʞʝ ʩʚʷʟʘʥʦ ʩ ʠʭ ʙʦʣʴʰʝʡ ʚʳʩʦʪʦʡ ʩʝʯʝʥʠʷ. ɹʘʣʢʠ ʩ 

ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʤʠ ʩʪʝʥʢʘʤʠ ʧʦʨʪʘʪʠʚʥʳ, ʫʜʦʙʥʳ ʚ ʧʝʨʝʚʦʟʢʝ ʠ ʧʨʠʩʧʦʩʦʙ-

ʣʝʥʳ ʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ, ʯʪʦ ʚʳʜʚʠʛʘʝʪ ʠʭ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫ-

ʯʘʷʭ ʚ ʢʦʥʢʫʨʝʥʮʠʶ ʩ ʨʝʰʝʪʯʘʪʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʰʠʨʦ-

ʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʚʠʜʝ ʢʦʥʩʪʨʫʢʮʠʡ ʧʝʨʝʢʨʳʪʠʡ ʠ ʩʪʨʦʧʠʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʧʦʢʨʳʪʠʡ [1]. 

ʈʘʩʩʤʦʪʨʝʚ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʦʧʠʩʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʙʘʣʦʢ, ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʠʤ ʤʝʨʦʧʨʠʷʪʠʝʤ: 

ʣʠʙʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʣʝʡ ʜʚʫʭ ʤʘʨʦʢ (ʩ ʣʦʢʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʩʦ-

ʢʦʧʨʦʯʥʳʭ ʩʪʘʣʝʡ), ʣʠʙʦ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ (ʩ 

ʜʦʧʫʩʢʦʤ ʝʝ ʧʦʪʝʨʠ ʤʝʩʪʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ), ʣʠʙʦ ʧʝʨʬʦʨʘʮʠʝʡ ʚ ʩʪʝʥʢʝ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ ʩʝʯʝʥʠʷ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʤʦʞʥʦ ʠ ʩʦʚʤʝʩʪʠʪʴ ʫʢʘʟʘʥʥʳʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʣʝʡ ʜʚʫʭ 

ʤʘʨʦʢ ʢʘʢ ʚ ʙʘʣʢʝ ʩ ʛʠʙʢʦʡ ʩʪʝʥʢʦʡ, ʪʘʢ ʠ ʚ ʙʘʣʢʝ ʩ ʧʝʨʬʦʨʘʮʠʝʡ ʚ ʩʪʝʥʢʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʥʪʝʨʝʩʥʳʤ ʠ ʧʝʨʩʧʝʢʪʠʚ-

ʥʳʤ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʦʮʝʥʠʪʴ: 

- ʚʦ-ʧʝʨʚʳʭ, ʩʘʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʣʝʡ ʜʚʫʭ ʤʘʨʦʢ; 

- ʚʦ-ʚʪʦʨʳʭ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʟʦʥʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘ-

ʣʝʡ ʙʦʣʴʰʝʡ ʧʨʦʯʥʦʩʪʠ (ʧʦʷʩ, ʩʪʝʥʢʘ, ʩʨʝʜʥʷʷ ʠ ʧʨʠʦʧʦʨʥʘʷ ʟʦʥʳ); 

- ʚ ʪʨʝʪʴʠʭ, ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʜʦʧʫʱʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʧʣʘʩʪʠ-

ʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʚ ʩʝʯʝʥʠʷʭ. 



160 

 

 
 

ʈʠʩ.2 ɹʘʣʢʘ ʩ ʛʠʙʢʦʡ ʩʪʝʥʢʦʡ 

 

 

 
 

ʈʠʩ.3 ɹʘʣʢʘ ʩ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʡ ʩʪʝʥʢʦʡ 

 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʦʮʝʥʢʠ ʦʪʤʝʯʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʤʦʞʥʦ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ, 

ʨʝʘʣʠʟʫʶʱʠʝ ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʇʂ ʃʀʈɸ-ʉɸʇʈ ʠ ʜʨ.). ʅʘʧʨʠʤʝʨ, 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ  ʃʀʈɸ-ʉɸʇʈ ʧʦʤʠʤʦ ʚʩʝʛʦ ʧʨʦʯʝʛʦ ʧʦʟʚʦʣʷʝʪ ʫʯʠ-
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ʪʳʚʘʪʴ ʬʠʟʠʯʝʩʢʫʶ ʥʝʣʠʥʝʡʥʦʩʪʴ ʨʘʙʦʪʳ ʤʘʪʝʨʠʘʣʘ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʦʮʝʥʢʠ ʨʘʟʚʠʪʠʷ ʧʣʘʩʪʠʯʥʦʩʪʠ ʩʪʘʣʠ [3]. 

ɺ ʜʘʣʴʥʝʡʰʝʤ, ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, ʧʨʝʜʧʦʣʘʛʘ-

ʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʠʩʪʘʣʴʥʳʭ ʙʘʣʦʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 
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The features of the design and calculation of bistal beams are presented. The features of 

beams with perforated and flexible walls are also described. It is proposed to use steel of two 

grades in beams with flexible and perforated walls. A forecast of the effectiveness of such beams 

is given. The necessary scientific research in this direction is outlined. 

Keywords: Bistal beam, high strength steel, strength, stiffness, plastic deformation, web, 

chords, flexible web beam, perforated web beam 

 

ʋɼʂ 624 

ʆʇʈɽɼɽʃɽʅʀɽ ɺɽʊʈʆɺʆʁ ʅɸɻʈʋɿʂʀ ʅɸ ɿɼɸʅʀɽ  

ʉʃʆɾʅʆʁ ʂʆʅʌʀɻʋʈɸʎʀʀ ʉ ʇʈʀʄɽʅɽʅʀɽʄ  

BIM -ʊɽʍʅʆʃʆɻʀʁ 

 

ʅ.ʖ. ɺʣʘʜʠʤʠʨʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ.ʪʝʭʥ.ʥʘʫʢ, ʜʦʮʝʥʪ ɸ.ɸ. ɼʝʥʠʩʝʥʢʦ 
ɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ.ʇʦʣʟʫʥʦʚʘ, ʛ. ɹʘʨʥʘʫʣ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦ-

ʦʨʫʞʝʥʠʡ ʩʣʦʞʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ ʯʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʚʝʪʨʦʚʳʭ ʥʘʛʨʫʟʦʢ ʠ 

ʘʥʘʣʠʟʘ ʨʘʙʦʪʳ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʠʭ ʜʝʡʩʪʚʠʝ, ʧʨʦʚʦʜʠʪʩʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ ʧʦ ʦʧʨʝʜʝʣʝ-

ʥʠʶ ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʟʜʘʥʠʝ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝ-

ʣʝʡ ʚ ʨʘʤʢʘʭ ʤʘʛʠʩʪʝʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ, ʧʨʝʜʣʦʞʝʥ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʦʠʪʝʣʴʩʪʚʦ, BIM, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ, ʚʝʪʨʦʚʘʷ ʥʘʛʨʫʟʢʘ, ʥʘ-

ʛʨʫʟʢʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ [1], ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʥʠʭ ʚʝʪʨʘ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʦʩʥʦʚʥʦʡ ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ, ʢʦʪʦ-

ʨʘʷ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴʩʷ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʜʘʥʠʷ: ʚʳʩʦʪʳ, ʬʦʨʤʳ ʟʜʘʥʠʷ ʚ ʧʣʘʥʝ, ʬʦʨʤʳ ʧʦʢʨʳʪʠʷ. 
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ʊʘʢʞʝ, ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʫʣʴʩʘʮʠʦʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ 

ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʦʪ ʯʘʩʪʦʪ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘ-

ʥʠʡ ʟʜʘʥʠʷ. 

ʂ ʯʠʩʣʫ ʢʦʤʧʦʥʝʥʪʦʚ ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ, ʟʘʚʠʩʷʱʠʭ ʦʪ ʘʵʨʦʜʠʥʘʤʠʯʝ-

ʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʦʪʥʦʩʷʪʩʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʡ ʤʦʜʝʣʠ: 

ʥʦʨʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʚʥʝʰʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩʦʦʨʫʞʝʥʠʷ, ʩʠʣʳ ʪʨʝ-

ʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʧʦ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʦʨʤʘʣʴʥʦʝ ʜʘʚ-

ʣʝʥʠʝ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʥʠʮʘʝʤʳʭ ʦʛʨʘʞʜʝʥʠʡ; 

ʧʨʦʝʢʮʠʠ ʚʥʝʰʥʠʭ ʩʠʣ ʥʘ ʦʩʠ x ʠ y, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʦʙʱʠʤ ʩʦʧʨʦʪʠʚʣʝ-

ʥʠʝʤ ʩʦʦʨʫʞʝʥʠʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʵʪʠʭ ʦʩʝʡ, ʘ ʪʘʢʞʝ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʦʩʠ z. 

ʏʘʩʪʦʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʟʜʘʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʝʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ, ʘ ʠʤʝʥʥʦ ʦʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩ ʠ ʞʸʩʪʢʦʩʪʝʡ ʚ 

ʯʘʩʪʷʭ ʟʜʘʥʠʷ ï ʢʘʨʢʘʩʝ, ʩʪʝʥʘʭ, ʧʝʨʝʢʨʳʪʠʷʭ ʠ ʧʨʦʯʠʭ. 

ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʟʜʘʥʠʝ ʠʤʝʝʪ ʩʣʦʞʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ, ʪʦ ʝʩʪʴ ʪʘʢʫʶ, 

ʜʣʷ ʢʦʪʦʨʦʡ ʨʘʩʯʸʪʥʳʭ ʩʭʝʤ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʚʦʜʘʭ ʧʨʘʚʠʣ ʠ ʧʦʩʦʙʠʡ ʧʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʥʝ ʧʨʠʚʦʜʠʪʩʷ, ʦʧʨʝʜʝʣʝʥʠʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠ-

ʝʥʪʦʚ ʠ ʯʘʩʪʦʪ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʷʚʣʷʝʪʩʷ ʥʝʪʨʠʚʠʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʠ 

ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʯʸʪʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʦʜʦʙʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʘʚʜʘʥʦ, ʧʦʩʢʦʣʴʢʫ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʟʜʘʥʠʷ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ 

ʨʘʩʯʸʪʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʪʘʢ ʢʘʢ BIM-ʩʨʝʜʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʧʨʦʠʟʚʦʜʠʪʴ ʵʢʩ-

ʧʦʨʪ ʢʘʢ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʪʘʢ ʠ ʝʸ ʘʪʨʠʙʫʪʦʚ ï ʥʘʧʨʠʤʝʨ, ʟʥʘʯʝʥʠʡ 

ʥʘʛʨʫʟʦʢ ʠʣʠ ʚʥʫʪʨʝʥʥʠʭ ʫʩʠʣʠʡ. 

ɺ ʨʘʤʢʘʭ ʧʨʝʜʩʪʦʷʱʝʡ ʤʘʛʠʩʪʝʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣ-

ʥʠʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʬʨʘʛʤʝʥʪʦʚ ʟʜʘʥʠʷ ʉʚʷʪʦ-ʊʨʦʠʮʢʦʛʦ ʢʘʬʝʜʨʘʣʴʥʦʛʦ 

ʩʦʙʦʨʘ ʚ ʛ. ʈʫʙʮʦʚʩʢʝ. ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʥʝ ʧʦʟʚʦʣʷ-

ʶʪ ʦʧʨʝʜʝʣʠʪʴ ʚʝʪʨʦʚʫʶ ʥʘʛʨʫʟʢʫ ʘʥʘʣʠʪʠʯʝʩʢʠ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʩʯʸʪʥʳʭ 

ʤʦʜʝʣʝʡ ʩʚʦʜʘ ʧʨʘʚʠʣ çʅʘʛʨʫʟʢʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷè, ʯʪʦ ʟʘʩʪʘʚʣʷʝʪ ʧʨʠʙʝʛʥʫʪʴ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʩʫʱʝʩʪʚʣʷʪʴ ʛʘʟʦ-

ʜʠʥʘʤʠʯʝʩʢʠʝ ʨʘʩʯʸʪʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ ʩʨʝʜʩʪʚʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤ-

ʧʣʝʢʩ FlowVision. ʆʥ ʦʩʥʦʚʘʥ ʥʘ ʯʠʩʣʝʥʥʦʤ ʨʝʰʝʥʠʠ ʪʨʝʭʤʝʨʥʳʭ ʩʪʘʮʠʦ-

ʥʘʨʥʳʭ ʠ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʫʨʘʚʥʝʥʠʡ ʜʠʥʘʤʠʢʠ ʞʠʜʢʦʩʪʠ ʠ ʛʘʟʘ ʠ ʧʦʟʚʦʣʷʝʪ 

ʨʝʰʘʪʴ ʰʠʨʦʢʠʡ ʨʷʜ ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ ʜʣʷ ʜʘʣʴ-

ʥʝʡʰʝʡ ʨʘʙʦʪʳ: 

1. ʉʦʟʜʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʦʙʲʝʢʪʘ ʩʨʝʜʩʪʚʘʤʠ BIM-

ʪʝʭʥʦʣʦʛʠʡ; 

2. ʇʨʦʠʟʚʝʩʪʠ ʵʢʩʧʦʨʪ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ 
ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ; 
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3. ʇʨʦʠʟʚʝʩʪʠ ʵʢʩʧʦʨʪ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʘʵʨʦ-

ʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚ ʨʘʩʯʸʪʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʷ ʨʘʩʯʸʪʦʚ ʥʘ ʧʨʦʯʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʞʸʩʪʢʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʠʭ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ; 

4. ʇʨʦʠʟʚʝʩʪʠ ʠʤʧʦʨʪ ʧʦʣʫʯʝʥʥʳʭ ʩʝʯʝʥʠʡ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 
ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 
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The article deals with the problem of designing complex shape buildings in terms of calcu-

lation of wind loads and structural behavior analysis, outlines setting goals of determination of 

wind load on the structure of complex shape using BIM as part of Masterôs thesis, offers soft-

ware system for aerodynamic calculations. 

Keywords: construction engineering, BIM, wind load, loads and actions 
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ʀʅʅʆɺɸʎʀʆʆʅʅʓɽ ʊɽʇʃʆʀɿʆʃʗʎʀʆʅʅʓɽ ʄɸʊɽʈʀɸʃʓ, 

ʇʈʀʄɽʅʗɽʄʓɽ ɺ ɻʈɸɾɼɸʅʉʂʆʄ ʉʊʈʆʀʊɽʃʔʉʊɺɽ 

 

ʀ.ɸ. ʀʚʘʥʦʚ, ʂ.ʈ. ʂʦʣʴʯʠʭʠʥ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ.ʢɻʦʥ.ʥʘʫʢ, ʜʦʮʝʥʪ ɺ.ʅ. ʂʦʩʴʷʥʦʚʘ 
ɹʨʷʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɹʨʷʥʩʢ 

 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʨʝʜʩʪʘʚʣʝʥ-

ʥʳʝ ʥʘ ʨʳʥʢʝ, ʚ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2020 ʛʦʜʳ. ʇʨʦʚʝʜʝʥʘ ʦʙʟʦʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʧʣʦ-

ʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ. ɹʳʣʠ ʚʳʜʝʣʝʥʳ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʞʠʜʢʘʷ ʢʝʨʘʤʠʯʝʩʢʘʷ ʪʝʧʣʦʠʟʦ-

ʣʷʮʠʷ, ʧʣʘʩʪʤʠʛʨʘʥ, ʬʠʙʨʦʣʠʪ, ʚʘʢʫʫʤʥʘʷ ʠʟʦʣʷʮʠʷ. 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 16.02.2008 N 87 (ʨʝʜ. 

ʦʪ 26.03.2014) "ʆ ʩʦʩʪʘʚʝ ʨʘʟʜʝʣʦʚ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʪʨʝʙʦʚʘʥʠʷʭ ʢ 

ʠʭ ʩʦʜʝʨʞʘʥʠʶ" ʚ ʈʘʟʜʝʣʝ 5 "ʉʚʝʜʝʥʠʷ ʦʙ ʠʥʞʝʥʝʨʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʦ ʩʝ-

ʪʷʭ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʝʨʝʯʝʥʴ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʩʦʜʝʨʞʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ" ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ 

ʩʠʩʪʝʤ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʪʘʢʠʭ ʢʘʢ: ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ, ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʠ 

ʚʦʜʦʦʪʚʝʜʝʥʠʝ, ʛʘʟʦʩʥʘʙʞʝʥʠʝ ʠ ʦʪʦʧʣʝʥʠʝ. 

ʊʘʢ ʞʝ ʚʦʧʨʦʩʳ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʩ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ʩʚʦʜʦʤ 

ʧʨʘʚʠʣ çʊʝʧʣʦʚʘʷ ʟʘʱʠʪʘ ʟʜʘʥʠʡè (ʉʇ 50.13330.2012). 

ɺ ʥʝʤ ʨʝʛʫʣʠʨʫʝʪʩʷ  ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ ʩʪʨʦʷʱʠʭʩʷ ʠʣʠ 

ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʟʜʘʥʠʡ.  
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ʇʨʠ ʨʘʩʯʝʪʝ ʦʪʦʧʣʝʥʠʷ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʚ ʟʜʘʥʠʷʭ ʠ 

ʩʦʦʨʫʞʝʥʠʷʭ ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʠʪʴ ʪʝʧʣʦʠʟʦ-

ʣʷʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʦʙʣʘʜʘʶʱʠʝ ʥʝʦʙʭʦʜʠʤʳʤʠ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʤʠ, ʪʝʧ-

ʣʦʬʠʟʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʣʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʇʘʨʘʤʝʪʨʳ  ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1  

ʉʚʦʜʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʄʘʪʝʨʠʘʣ ʇʣʦʪ-

ʥʦʩʪʴ, 

ʢʛ/ʤ
3 

ʊʝʧʣʦʧʨʦʚʦʜ-

ʥʦʩʪʴ, 

ɺʪ/(ʤĿÁC) 

ʇʘʨʦʧʨʦʥʠʮʘ-

ʝʤʦʩʪʴ, 

ʤĮĿʯĿʇʘ/ʤʛ 

ʈʘʙʦʯʘʷ 

ʪʝʤ-

ʧʝʨʘʪʫʨʘ, ʉ̄ 

ʎʝʥʘ 

ʟʘ ʤ
2
, 

ʨʫʙ. 

ɾʠʜʢʘʷ 

ʢʝʨʘʤʠʯʝ-

ʩʢʘʷ ʠʟʦ-

ʣʷʮʠʷ 

1150 0,0025 0,03 
ʦʪ -60 ʜʦ 

+250 
380 

ʇʣʘʩʪʤʠ-

ʛʨʘʥ 
200 0,08-0,1 0,005 

ʦʪ -50 ʜʦ 

+300 
1650 

ʌʠʙʨʦʣʠʪ 
570 0,23 0,11 

ʦʪ -20 ʜʦ 

+150 
400 

ɺʘʢʫʫʤʥʘʷ 

ʠʟʦʣʷʮʠʷ 
450 0,005 0,002 

ʦʪ --120 ʜʦ 

300 
1500 

 

ɺ ʭʦʜʝ ʤʦʥʠʪʦʨʠʥʛʘ ʨʳʥʢʘ, ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ: ʞʠʜ-

ʢʘʷ ʢʝʨʘʤʠʯʝʩʢʘʷ ʪʝʧʣʦʠʟʦʣʷʮʠʷ, ʧʣʘʩʪʤʠʛʨʘʥ, ʬʠʙʨʦʣʠʪ, ʚʘʢʫʫʤʥʘʷ ʠʟʦʣʷ-

ʮʠʷ.  

ʈʘʩʩʤʦʪʨʠʤ ʢʘʞʜʳʡ ʤʘʪʝʨʠʘʣ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ.  

ʊʘʢ, ʞʠʜʢʘʷ ʢʝʨʘʤʠʯʝʩʢʘʷ ʠʟʦʣʷʮʠʷ ʚʳʛʣʷʜʠʪ ʢʘʢ, ʞʠʜʢʘʷ ʩʫʩʧʝʥʟʠʷ ʠʣʠ 

ʧʘʩʪʘ, ʚ ʝʝ ʦʩʥʦʚʝ ʣʝʞʠʪ ʚʦʜʥʦ-ʘʢʨʠʣʦʚʘʷ ʩʤʝʩʴ. ʆʙʣʘʜʘʝʪ ʭʦʨʦʰʠʤ ʩʮʝʧʣʝ-

ʥʠʝʤ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʙʝʪʦʥʘ, ʧʣʘʩʪʠʢʘ, ʤʝʪʘʣʣʘ, ʜʝʨʝʚʘ, ʟʘ ʩʯʝʪ ʯʝʛʦ ʣʝʛʢʦ 

ʥʘʥʦʩʠʪʴʩʷ ʥʘ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʨʫʯʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠʣʠ ʧʫʣʴ-

ʚʝʨʠʟʘʪʦʨʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʪʦʥʢʦʝ, ʵʣʘʩʪʠʯʥʦʝ, ʢʨʝʧʢʦʝ ʧʦʣʠʤʝʨ-

ʥʦʝ ʧʦʢʨʳʪʠʝ,ʜʦʟʚʦʣʷʶʱʝʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʪʝʧʣʦʧʦʪʝʨʠ. ʂʨʦʤʝ ʪʦʛʦ 

ʚ ʩʦʩʪʘʚ ʵʪʦʡ ʩʤʝʩʠ ʚʚʦʜʷʪ ʘʥʪʠʧʝʨʠʥʦʚʳʝ ʜʦʙʘʚʢʠ, ʤʠʥʠʤʠʟʠʨʫʶʱʠʝ ʨʠʩʢ 

ʨʘʟʚʠʪʠʷ ʧʣʝʩʝʥʠ ʠ ʛʨʠʙʢʘ. 

ɻʣʘʚʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʞʠʜʢʦʡ ʢʝʨʘʤʠʯʝʩʢʦʡ ʠʟʦʣʷʮʠʠ ʷʚʣʷʶʪʩʷ: 

ʧʨʘʢʪʠʯʥʦʩʪʴ, ʧʨʦʩʪʦʪʘ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʵʢʦʣʦ-

ʛʠʯʥʦʩʪʴ, ʧʦʞʘʨʦʙʝʟʦʧʘʩʥʦʩʪʴ, ʙʦʣʴʰʦʡ ʜʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ʅʝʜʦʩʪʘʪʦʢ ʞʠʜʢʦʡ ʢʝʨʘʤʠʯʝʩʢʦʡ ʠʟʦʣʷʮʠʠ - ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ. 

ʉʣʝʜʫʶʱʠʤ ʤʘʪʝʨʠʘʣʦʤ ʷʚʣʷʝʪʩʷ - ʧʣʘʩʪʤʠʛʨʘʥ. ʕʪʦ ʥʦʚʝʡʰʠʡ ʤʘʪʝʨʠ-

ʘʣ, ʩʦʟʜʘʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʤʠʥʝʨʘʣʴʥʦʡ ʚʘʪʳ ʠ ʧʦʣʠʩʪʠʨʦʣʴʥʦʡ ʧʳʣʠ, ʙʝʟ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʠʤʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ. ɺʥʝʰʥʝ ʚʳʛʣʷʜʠʪ 

ʢʘʢ ʪʦʥʢʠʝ ʩʞʘʪʳʝ ʧʣʘʩʪʠʥʳ. 
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ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʧʣʘʩʪʤʠʛʨʘʥʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʧʨʦʯʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʢ ʚʣʘʛʝ ʠ ʦʛʥʶ, ʵʢʦʣʦʛʠʯʥʦʩʪʴ, ʫʜʦʙʩʪʚʦ ʤʦʥʪʘʞʘ. 

ʅʝʜʦʩʪʘʪʢʘʤʠ ʷʚʣʷʶʪʩʷ: ʜʦʨʦʛʦʚʠʟʥʘ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʦʙʝʟʞʠʨʠʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ, ʜʝʬʠʮʠʪ ʥʘ 

ʨʳʥʢʝ. 

ʉʣʝʜʫʶʱʠʤ ʤʘʪʝʨʠʘʣʦʤ, ʢʦʪʦʨʳʡ ʤʳ ʭʦʪʠʤ ʨʘʩʩʤʦʪʨʝʪʴ, ʷʚʣʷʝʪʩʷ ʬʠʙ-

ʨʦʣʠʪ. ɼʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʥʝʣʴʟʷ ʦʪʥʝʩʪʠ ʢ ʠʥʥʦʚʘʮʠʦʥʥʳʤ, ʪʘʢ ʢʘʢ ʝʛʦ ʧʨʦ-

ʠʟʚʦʜʩʪʚʦ ʥʘʯʘʣʦʩʴ ʝʱʝ ʚ 20-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʠ ʟʘʥʠʤʘʣʦ ʜʝʩʷʪʫʶ 

ʯʘʩʪʴ ʚ ʦʙʱʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʅʦ ʢ 80-ʤ ʛʦ-

ʜʘʤ ʵʪʦʪ ʤʘʪʝʨʠʘʣ ʙʳʣ ʫʩʧʝʰʥʦ çʟʘʙʳʪè. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʥʦʚʴ ʘʢʪʠʚʥʦ 

ʥʘʯʘʣ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʛʨʘʞʜʘʥʩʢʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʣʠʪʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʮʝʤʝʥʪʘ, ʚʦʜʳ ʠ ʜʨʝʚʝʩʥʳʭ ʦʧʠʣʦʢ, ʜʣʠʥʥʦʡ ʦʪ 50 ʩʘʥ-

ʪʠʤʝʪʨʦʚ ʠ ʙʦʣʝʝ, ʧʨʦʧʠʪʘʥʥʳʝ ʞʠʜʢʠʤ ʩʪʝʢʣʦʤ ʠʣʠ ʭʣʦʨʠʩʪʳʤ ʢʘʣʴʮʠʝʤ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʬʠʙʨʦʣʠʪʘ: ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʚʣʘʛʦ- ʠ ʦʛʥʝʩʪʦʡʢʦʩʪʠ, ʚʳʩʦ-

ʢʠʡ ʩʨʦʢ ʩʣʫʞʙʳ, ʥʝʙʦʣʴʰʦʡ ʚʝʩ, ʣʝʛʢʦʩʪʴ ʚ ʤʦʥʪʘʞʝ ʠ ʦʪʜʝʣʢʝ, ʦʪʥʦʩʠʪʝʣʴ-

ʥʦ ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ. 

ʅʝʜʦʩʪʘʪʢʠ ʬʠʙʨʦʣʠʪʘ: ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ, ʚʳʩʦʢʦʝ ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʛʨʠʙʢʦʚʳʤ ʧʦʨʘʞʝʥʠʷʤ. 

ɽʱʝ ʦʜʥʠʤ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʷʚʣʷʝʪʩʷ - ʚʘʢʫʫʤʥʘʷ ʠʟʦ-

ʣʷʮʠʷ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʞʝʩʪʚʦ ʧʘʨʘʣʣʝʣʴʥʳʭ ʦʪʨʘʞʘʶʱʠʭ ʵʢʨʘ-

ʥʦʚ ʩ ʥʠʟʢʦʡ ʠʟʣʫʯʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʨʘʟʜʝʣʴʥʳʭ ʧʨʦʢʣʘʜʦʢ. ʇʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʚʥʫʪʨʝʥʥʠʭ ʩʪʝʥʦʢ ʭʦʣʦʜʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ. 

ʅʦ ʪʘʢʞʝ ʩ ʨʦʩʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʝʧ-

ʣʦʧʝʨʝʜʘʯʠ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʜʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʬʠʙʨʦʣʠʪʘ ʦʪʥʦʩʷʪ: ʚʳʩʦʢʠʡ ʢʣʘʩʩ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ, ʦʪʩʫʪʩʪʚʠʝ ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘʭʦʚ, ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ, ʧʦʣʥʘʷ 

ʟʘʱʠʪʘ ʦʪ ʚʣʘʛʠ, ʦʪʩʫʪʩʪʚʠʝ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʬʦʨʤʝ ʚʳʧʫʩʢʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢ-

ʪʘ, ʤʥʦʛʦʢʨʘʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʬʠʙʨʦʣʠʪʘ ʦʪʥʦʩʷʪ: ʩʣʦʞʥʦʩʪʴ ʤʦʥʪʘʞʘ, ʚʳʩʦʢʘʷ ʩʪʦʠ-

ʤʦʩʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ,  ʯʪʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʩʚʦʡʩʪʚʘ ʪʝʧʣʦ-

ʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʥʝ 

ʠʜʝʘʣʝʥ ʠ ʥʝ ʣʠʰʝʥ ʥʝʜʦʩʪʘʪʢʦʚ. 

ʀʜʝʘʣʴʥʦʛʦ ʫʪʝʧʣʠʪʝʣʷ, ʧʦʜʭʦʜʷʱʝʛʦ ʜʣʷ ʣʶʙʳʭ ʮʝʣʝʡ, ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

ɺʳʙʠʨʘʷ ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ, ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʤʘʪʝʨʠʘʣ ʫʪʝʧʣʷʝʤʦʡ ʢʦʥ-

ʩʪʨʫʢʮʠʠ, ʝʸ ʬʦʨʤʫ ʠ ʧʦʣʦʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʜʨʫʛʠʝ ʤʦʤʝʥʪʳ. 
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The article deals with modern heat-insulating materials presented on the market in the pe-

riod from 2010 to 2020. An overview of the characteristics of heat-insulating materials, a com-

parative assessment of thermal engineering and thermophysical properties is carried out. 

Key words: heat-insulating materials, liquid ceramic thermal insulation, plastmigran, fi-
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ʋɼʂ 621.9 

 

ʎʀʂʃʆʀɼɸʃʔʅʆɽ ɿɸʎɽʇʃɽʅʀɽ 

 

ɸ.ɺ. ʂʠʩʣʠʮʳʥʘ, ɸ.ɸ. ʉʘʥʴʢʦ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ.ʧʝʜ.ʥʘʫʢ, ʜʦʮʝʥʪ, ʉʦʨʦʢʠʥʘ ʀ.ɸ. 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 
ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʦ ʮʠʢʣʦʠʜʘʣʴʥʦʝ ʟʘʮʝʧʣʝʥʠʝ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ. ʇʨʠʚʝʜʝʥʦ 

ʩʨʘʚʥʝʥʠʝ ʮʠʢʣʦʠʜʘʣʴʥʦʛʦ ʟʘʮʝʧʣʝʥʠʷ ʩ ʵʚʦʣʴʚʝʥʪʥʳʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʢʣʦʠʜʘ, ʵʧʠʮʠʢʣʦʠʜʘ, ʮʠʢʣʦʠʜʘʣʴʥʦʝ ʟʘʮʝʧʣʝʥʠʝ, ʵʚʦʣʴʚʝʥʪʥʦʝ 

ʟʘʮʝʧʣʝʥʠʝ. 

 

ʈʘʟʚʠʪʠʝ ʥʘʩʝʣʝʥʠʷ ʟʝʤʣʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʤ ʩʦʟʜʘʥʠʝʤ ʤʘ-

ʰʠʥ, ʫʩʪʨʦʡʩʪʚ ʠ ʧʝʨʝʜʘʯ, ʢʦʪʦʨʳʝ ʧʦʚʳʰʘʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʯʝ-

ʣʦʚʝʢʘ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʝʛʦ ʞʠʟʥʠ.ʇʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʠʚʦʜʥʦʡ 

ʪʝʭʥʠʢʠ, ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ, ʚ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʝʡ ʠ ʥʘ-

ʛʨʫʟʦʢ ʥʘ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ ʨʘʟʣʠʯʥʳʭ ʤʘʰʠʥ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʧʦʣʫʯʠʣ ʧʨʠʚʦʜ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʝʨʝʜʘʯʠ 

ʟʘʮʝʧʣʝʥʠʝʤ. ʈʘʩʩʤʦʪʨʠʤ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʵʢʮʝʥʪʨʠʢʦʚʦ-ʮʠʢʣʦʠʜʘʣʴʥʦʝ ʟʘ-

ʮʝʧʣʝʥʠʝ. 

çʎʠʢʣʦʠʜʘ ï ʧʣʦʩʢʘʷ ʪʨʘʥʩʮʝʥʜʝʥʪʥʘʷ ʢʨʠʚʘʷ. ʎʠʢʣʦʠʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠ ʢʘʢ ʪʨʘʝʢʪʦʨʠʷ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʢʠ ʧʨʦʠʟʚʦʜʷʱʝʡ ʦʢʨʫʞ-

ʥʦʩʪʠ (ʨʘʜʠʫʩʘ r),  ʢʘʪʷʱʝʡʩʷ ʙʝʟ ʩʢʦʣʴʞʝʥʠʷ ʧʦ ʧʨʷʤʦʡè (ʨʠʩ. 1) [4]. 

 

http://www.consultant.ru/document/cons_doc_LAW_95720/
https://www.minstroyrf.gov.ru/docs/1882/
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ʈʠʩʫʥʦʢ 1. ʎʠʢʣʦʠʜʘ 

 

ʕʢʩʮʝʥʪʨʠʢʦʚʦ-ʮʠʢʣʦʠʜʘʣʴʥʦʝ ʟʘʮʝʧʣʝʥʠʝ (ʨʠʩ. 2) ʩʪʘʣʦ ʦʜʥʠʤ ʠʟ ʥʦ-

ʚʳʭ ʠ ʤʘʣʦʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ ʟʘʮʝʧʣʝʥʠʷ. ʆʥʦ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ ʧʦ ʬʦʨʤʝ 

ʢʨʠʚʳʭ, ʦʙʨʘʟʫʶʱʠʭ ʧʨʦʬʠʣʠ ʟʫʙʴʝʚ ʟʘʮʝʧʣʷʶʱʠʭʩʷ ʢʦʣʝʩ. 

 

 
ʈʠʩʫʥʦʢ 2. ʕʢʩʮʝʥʪʨʠʢʦʚʦ-ʮʠʢʣʦʠʜʘʣʴʥʦʝ ʟʘʮʝʧʣʝʥʠʝ 

 

ʈʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʚʠʜ ʟʘʮʝʧʣʝʥʠʷ, ʥʘʟʚʘʥʥʳʡ ʵʢʩʮʝʥʪʨʠʢʦʚʦ-

ʮʠʢʣʦʠʜʘʣʴʥʳʤ (ʕʎ), ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʚʦʟʤʦʞʥʦ ʠʟʛʦʪʦʚʣʝʥʠʝ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʣʶʙʦʛʦ ʪʠʧʘ ʨʝʜʫʢʪʦʨʦʚ (ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, ʧʣʘʥʝʪʘʨʥʳʝ ʠ ʢʦʥʠʯʝʩʢʠʝ 

ʕʎ-ʨʝʜʫʢʪʦʨʳ, ʘ ʪʘʢʞʝ ʨʝʝʯʥʳʝ ʕʎ-ʧʝʨʝʜʘʯʠ ʜʣʷ ʤʝʭʘʥʠʟʤʦʚ ʩ ʧʨʷʤʦʣʠʥʝʡ-

ʥʳʤ ʧʝʨʝʤʝʱʝʥʠʝʤ). 

ɿʫʙʯʘʪʳʝ ʤʝʭʘʥʠʟʤʳ ʩ ʮʠʢʣʦʠʜʘʣʴʥʳʤʠ ʧʝʨʝʜʘʯʘʤʠ ʦʩʦʙʝʥʥʦ ʵʬʬʝʢ-

ʪʠʚʥʳ ʚ ʦʪʨʘʩʣʷʭ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʪʨʝʙʫʶʱʠʭ ʚʳʩʦʢʠʭ ʥʘʛʨʫʟʦʯʥʳʭ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ, ʪʘʢʠʭ ʢʘʢ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʝ, ʩʫʜʦʩʪʨʦʝʥʠʝ, ʘʵʨʦʢʦʩʤʠʯʝʩʢʘʷ 

ʪʝʭʥʠʢʘ, ʪʨʫʙʦʧʨʦʚʦʜʥʘʷ ʘʨʤʘʪʫʨʘ, ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʚʝʪʨʦ-

ʵʥʝʨʛʝʪʠʢʘ, ʛʨʫʟʦʧʦʜʲʝʤʥʘʷ ʪʝʭʥʠʢʘ. 

ɺʥʝʜʨʝʥʠʝ ʵʢʩʮʝʥʪʨʠʢʦʚʦ-ʮʠʢʣʦʠʜʘʣʴʥʦʡ ʧʝʨʝʜʘʯʠ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʨʝ-

ʜʫʢʪʦʨʘ ʚʳʚʦʜʠʪ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ ʥʘ ʥʦʚʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ, ʚʝʜʴ ʂʇɼ ʪʨʘʜʠ-
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ʮʠʦʥʥʦʡ ʵʚʦʣʴʚʝʥʪʦʡ ʧʝʨʝʜʘʯʠ ʩʦʩʪʘʚʣʷʝʪ 97%, ʘ ʮʠʢʣʦʠʜʘʣʴʥʦʡ ʧʝʨʝʜʘʯʠ - 

ʩʚʳʰʝ 99%. ʅʘ ʦʩʥʦʚʝ ʮʠʢʣʦʠʜʘʣʴʥʦʛʦ ʟʘʮʝʧʣʝʥʠʷ ʧʨʦʠʟʚʦʜʷʪʩʷ ʠ ʤʦʛʫʪ ʠʟ-

ʛʦʪʘʚʣʠʚʘʪʴʩʷ: ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ, ʥʘʩʦʩʳ, ʢʦʤʧʨʝʩʩʦʨʳ, ʛʠʜʨʦʪʫʨʙʠʥʳ, ʧʘʨʦ-

ʚʳʝ ʪʫʨʙʠʥʳ, ʜʚʠʛʘʪʝʣʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʮʠʢʣʦʠʜʘʣʴʥʳʭ ʧʝʨʝʜʘʯ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʝʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʳʤʠ ʵʚʦʣʴʚʝʥʪʥʳʤʠ ʧʝʨʝʜʘʯʘʤʠ: 

1) ʤʝʥʴʰʠʡ ʠʟʥʦʩ ʧʨʦʬʠʣʝʡ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʮʝʧʣʝʥʠʷ ʚʳʧʫʢʣʦ-

ʛʦ ʧʨʦʬʠʣʷ ʩ ʚʦʛʥʫʪʳʤ; 

2) ʙʦʣʴʰʝ ʚ 2 ʨʘʟʘ, ʯʝʤ ʚʵʚʦʣʴʚʝʥʪʦʡ ʧʝʨʝʜʘʯʝ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʢʨʳ-

ʪʠʷ; 

3) ʤʝʥʴʰʘʷ ʩʢʦʨʦʩʪʴ ʩʢʦʣʴʞʝʥʠʷ ʧʨʦʬʠʣʝʡ; 

4) ʫʤʝʥʴʰʝʥʠʝ ʤʘʩʩʳ ʠ ʛʘʙʘʨʠʪʦʚ ʚ ʥʝʩʢʦʣʴʢʦ (ʜʦ 5) ʨʘʟ; 

5) ʧʦʚʳʰʝʥʥʘʷ ʥʘʜʝʞʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʢʦʣʝʩ; 

6) ʧʦʥʠʞʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʤʝʪʘʣʣʦʚ; 

7) ʟʫʙʴʷ ʫʩʪʦʡʯʠʚʳ ʢ ʧʦʣʦʤʢʝ ʭʚʦʩʪʦʚʠʢʘ ʟʫʙʘ; 

8) ʜʦʧʫʩʪʠʤʳʝ ʧʝʨʝʢʦʩʳ ʠ ʦʪʢʣʦʥʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʦʟʜʫʰʥʦʛʦ ʟʘʟʦʨʘ, 

ʙʝʟ ʧʦʪʝʨʠ ʩʠʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚ 5-10 ʨʘʟ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʚʦʣʴ-

ʚʝʥʪʦʡ ʧʝʨʝʜʘʯʝʡ. 

ʅʘʨʷʜʫ ʩ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʮʠʢʣʦʠʜʘʣʴʥʦʝ ʟʘʮʝʧʣʝʥʠʝ ʠʤʝʝʪ ʪʘʢʞʝ ʠ ʥʝ-

ʜʦʩʪʘʪʢʠ: 

1) ʧʨʦʬʠʣʴ ʮʠʢʣʦʠʜʘʣʴʥʦʛʦ ʨʝʣʴʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʚʝ ʮʠʢʣʦʠʜʳ, ʘ 

ʥʝ ʧʨʷʤʫʶ ʣʠʥʠʶ, ʢʘʢ ʵʚʦʣʴʚʝʥʪʥʦʝ ʟʫʙʯʘʪʦʝ ʢʦʣʝʩʦ. 

2) ʩʣʦʞʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ, ʘ ʟʥʘʯʠʪ ʠ ʝʛʦ ʜʦʨʦʛʦʚʠʟʥʘ.  

ʎʠʢʣʦʠʜʘʣʴʥʦʝ ʟʘʮʝʧʣʝʥʠʝ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʧʝʨʝʜʘʪʦʯʥʳʤ ʦʪʥʦʰʝʥʠ-

ʝʤ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʘʭ. ɿʫʙʴʷ ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʧʨʠʚʝʜʝʥ-

ʥʳʡ ʨʘʜʠʫʩ ʢʨʠʚʠʟʥʳ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʥʪʘʢʪʥʫʶ ʧʨʦʯʥʦʩʪʴ ʟʘʮʝʧʣʝʥʠʷ, ʘ 

ʬʦʨʤʘ ʟʫʙʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʫʶ ʠʟʛʠʙʥʫʶ ʧʨʦʯʥʦʩʪʴ. ʎʠʢʣʦʠʜʘʣʴʥʦʝ ʟʘ-

ʮʝʧʣʝʥʠʝ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʢʦʥʢʫʨʝʥʮʠʶ ʥʝ ʪʦʣʴʢʦ ʪʨʘʜʠʮʠʦʥʥʦʤʫ ʵʚʦʣʴ-

ʚʝʥʪʥʦʤʫ ʟʘʮʝʧʣʝʥʠʶ, ʥʦ ʠ ʜʨʫʛʠʤ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʠ-

ʧʘʤ ʟʘʮʝʧʣʝʥʠʡ. 
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Cycloidal gearing of gears is considered. A comparison of cycloidal engagement with in-

volute engagement is given. 
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ʋɼʂ 691.87 

 

ʇʈʀʄɽʅɽʅʀɽ ʂʆʄʇʆɿʀʊʅʆʁ ɸʈʄɸʊʋʈʓ  

ɺ ʉʊʈʆʀʊɽʃʔʉʊɺɽ 

 

ʀ.ʅ. ʂʫʧʨʠʷʥʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ.ʪʝʭʥ.ʥʘʫʢ ʆ.ɸ. ʄʠʭʘʡʣʝʥʢʦ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 
ɸʥʥʦʪʘʮʠʷ.ʇʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ, ʠʩʧʦʣʴʟʫʝ-

ʤʦʡ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ɼʘʸʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ, ʫʢʘʟʘʥʥʳ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʦʩʪʘʚʣʝʥ ʨʷʜ ʧʨʦʙʣʝʤʥʳʭ ʚʦʧʨʦʩʦʚ ʜʣʷ ʥʝʦʙʭʦʜʠʤʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʣʘʩʪʤʘʩʩʳ, ʢʦʤʧʦʟʠʪʥʘʷ ʘʨʤʘʪʫʨʘ, ʙʝʪʦʥ.  

 

ɺ 1867 ʛʦʜʫ ʬʨʘʥʮʫʟ ɾʦʟʝʬ ʄʦʥʴʝ ʟʘʧʘʪʝʥʪʦʚʘʣ ʞʝʣʝʟʦʙʝʪʦʥ, ʙʝʟ ʢʦʪʦ-

ʨʦʛʦ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʦʙʱʝʩʪʚʦ ʚ ʥʘʰʠ ʜʥʠ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ 

ʧʦʣʫʪʦʨʘ ʚʝʢʦʚ ʚ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʧʨʠʤʝʥʷʣʘʩʴ ʪʦʣʴʢʦ ʩʪʘʣʴ. 

ʆʜʥʘʢʦ ʩʪʘʣʴ ʷʚʣʷʝʪʩʷ ʪʷʞʸʣʳʤ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʤʘʪʝʨʠʘʣʦʤ, ʧʦʜʚʝʨʛʘʶ-

ʱʠʤʩʷ ʢʦʨʨʦʟʠʠ [5]. ʆʧʨʝʜʝʣʸʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʦʥʘ ʷʚʣʷʣʘʩʴ ʥʝʧʦʜʨʘ-

ʞʘʝʤʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʘʨʤʠʨʫʶʱʠʤ ʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ. ʆʜʥʘʢʦ ʚ ʥʘ-

ʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʘʥʘʣʦʛʦʚ, ʦʧʝʨʝʞʘʶʱʠʭ ʤʝʪʘʣʣʠʯʝʩʢʠʝ 

ʧʨʫʪʳ ʧʦ ʤʥʦʛʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ʇʨʠʤʝʨ ʪʘʢʦʛʦ ʘʥʘʣʦʛʘ ï ʢʦʤʧʦʟʠʪʥʘʷ 

ʘʨʤʘʪʫʨʘ ʠʣʠ, ʛʦʚʦʨʷ ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʧʣʘʩʪʠʢʦʚʘʷ [2]. 

ɺʧʝʨʚʳʝ ʦ ʩʦʟʜʘʥʠʠ ʘʨʤʘʪʫʨʳ ʠʟ ʧʣʘʩʪʠʢʘ ʥʘʯʘʣʠ ʨʘʟʤʳʰʣʷʪʴ ʚ ʉʉʉʈ 

1941 ʛʦʜʘ, ʘ ʚ 1960 ʛʦʜʫ ʧʨʠʩʪʫʧʠʣʠ ʢ ʝʝ ʨʝʘʣʠʟʘʮʠʠ. ʀʥʪʝʨʝʩ ʩʦʚʝʪʩʢʠʭ ʫʯʝ-

ʥʳʭ ʢ ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʦʡ ʘʨʤʘʪʫʨʝ ʧʦʷʚʠʣʩʷ ʚ ʩʚʷʟʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʙʩʪʦʷ-

ʪʝʣʴʩʪʚʘʤʠ, ʥʘʧʨʠʤʝʨ, ʨʘʩʰʠʨʷʶʱʘʷʩʷ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʷ ʚ ʦʩʦʙʦ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜʘʭ; ʧʦʪʨʝʙʥʦʩʪʴ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʠ ʘʥʪʠʤʘʛʥʠʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʪʝ ʠʣʠ ʠʥʳʝ ʠʟʜʝ-

ʣʠʷ [5]. ɺ ʧʨʦʮʝʩʩʝ ʧʦʩʪʦʷʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʟʫʯʝʥʠʡ ʩʚʦʡʩʪʚ ʠ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʘʨʤʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʧʦʩʪʝʧʝʥʥʦ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʪʝʭʥʦʣʦʛʠʠ ʧʦ 

ʠʟʛʦʪʦʚʣʝʥʠʶ ʘʥʘʣʦʛʘ ʠʟ ʫʩʪʦʡʯʠʚʦʛʦ ʢ ʱʝʣʦʯʠ ʩʪʝʢʣʦʚʦʣʦʢʥʘ [7]. ɺ ʧʨʦʮʝʩ-

ʩʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʪʱʘʪʝʣʴʥʦ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʠ ʠʩʩʣʝʜʦʚʘʣʠ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ɻʣʘʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʠ ʠʩʩʣʝʜʦʚʘʥʠʶ ʜʦʣʛʦʚʝʯ-

ʥʦʩʪʠ ʠ ʩʪʦʡʢʦʩʪʠ ʢ ʭʠʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʩʪʝʢʣʦʚʦʣʦʢʥʘ ʠ ʢʦʤʧʦʟʠʪʥʦʡ 

ʘʨʤʘʪʫʨʳ ʚ ʙʝʪʦʥʝ ʠ ʨʘʟʥʳʭ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜʘʭ  [5]. 
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ʋʞʝ ʚ 1970 ʛʦʜʫ ʥʘʯʘʣʠ ʧʨʠʤʝʥʷʪʴ ʩʪʝʢʣʦʧʣʘʩʪʠʢ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʠʟ 

ʣʝʛʢʦʛʦ ʙʝʪʦʥʘ, ʚ ʬʫʥʜʘʤʝʥʪʘʭ, ʩʚʘʷʭ, ʙʘʣʢʘʭ, ʨʠʛʝʣʷʭ ʵʩʪʘʢʘʜ, ʧʣʠʪʘʭ ʢʨʝʧ-

ʣʝʥʠʷ ʦʪʢʦʩʦʚ ʠ ʪ.ʧ. ʉʚʦʸ ʤʝʩʪʦ ʦʥʘ ʪʘʢ ʞʝ ʥʘʰʣʘ ʠ ʚ ʫʩʠʣʝʥʠʠ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʢʦʤʧʦʟʠʪʘ ʚ 1981 ʛʦʜʫ ʥʘʯʘʣʠ ʚʦʟʚʦʜʠʪʴ ʤʦʩʪʳ ʚ ʉʦʚʝʪ-

ʩʢʦʤ ʉʦʶʟʝ [5]. 

ɿʘʤʝʥʘ ʦʜʥʦʛʦ ʚʠʜʘ ʘʨʤʘʪʫʨʳ ʜʨʫʛʠʤ ʪʝʭʥʠʯʝʩʢʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝ-

ʩʦʦʙʨʘʟʥʘ. ʇʣʘʩʪʠʢ ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʪʘʣʠ ʥʝ ʩʪʘʥʦʚʠʪʩʷ ʞʝʨʪʚʦʡ ʢʦʨʨʦʟʠʠ, ʢʦ-

ʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʨʘʟʨʫʰʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ, ʩʥʠʞʝ-

ʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʘʥʥʦʛʦ ʘʥʘʣʦʛʘ ʚ ʨʘʟʳ ʩʦʢʨʘʱʘʝʪ ʨʘʩʭʦʜʳ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʨʘʟ-

ʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʩʦʭʨʘʥʷʝʪ ʠʭ ʵʩʪʝʪʠʯʝʩʢʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ. 

ʅʦ ʯʪʦ ʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʘʥʘʣʦʛ? ʂʦʤʧʦʟʠʪʥʘʷ 

ʘʨʤʘʪʫʨʘ ï ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʝ ʩʪʝʨʞʥʠ, ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʞʛʫʪʳ ʪʦʥ-

ʯʘʡʰʠʭ ʩʪʝʢʣʦʚʦʣʦʢʦʥ ʠʣʠ ʚʦʣʦʢʦʥ ʙʘʟʘʣʴʪʘ, ʠʟʨʝʜʢʘ ʫʛʣʝʨʦʜʘ, ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʧʦʣʠʤʝʨʥʦʛʦ ʚʷʞʫʱʝʛʦ ʚʝʱʝʩʪʚʘ, ʘ ʠʤʝʥʥʦ ʪʝʨʤʦʧʣʘʩʪʠʯʝ-

ʩʢʦʡ/ʪʝʨʤʦʨʝʘʢʪʠʚʥʦʡ ʩʤʦʣʳ - ʧʦʣʠʵʬʠʨʥʦʡ ʠʣʠ ʵʧʦʢʩʠʜʥʦʡ, ʧʨʝʚʨʘʱʘʶʪʩʷ 

ʚ ʝʜʠʥʳʡ ʩʪʝʨʞʝʥʴ. ʇʨʦʯʥʦʝ ʩʮʝʧʣʝʥʠʝ ʩ ʙʝʪʦʥʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʦʣʦʯʢʘ ʚ 

ʚʠʜʝ ʚʦʣʦʢʦʥ, ʥʘʚʠʪʳʭ ʚʦʢʨʫʛ ʩʪʝʨʞʥʷ ʧʦ ʩʧʠʨʘʣʠ (ʚ ʣʶʙʦʤ ʥʘʧʨʘʚʣʝʥʠʠ), 

ʠʣʠ ʦʙʳʯʥʦʛʦ ʧʝʩʯʘʥʦʛʦ ʥʘʧʳʣʝʥʠʷ ï ʤʨʘʤʦʨʥʳʭ ʯʘʩʪʠʮ, ʤʝʣʢʦʬʨʘʢʮʠʦʥʥʦ-

ʛʦ ʧʝʩʢʘ, ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʛʨʘʥʠʪʘ. ɼʠʘʤʝʪʨ ʜʘʥʥʦʡ ʘʨʤʘʪʫʨʳ ʚʘʨʴʠʨʫʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 4 - 18 ʤʤ. ʅʘʨʝʟʢʘ, ʢʘʢ ʧʨʘʚʠʣʦ, 3 ʤ, 6 ʤ ʠʣʠ ʤʘʢʩʠʤʫʤ 12 ʤ. ɼʣʷ 

ʫʜʦʙʩʪʚʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʵʢʦʥʦʤʠʠ ʤʝʩʪʘ ʩʪʝʢʣʦʧʣʘʩʪʠʢ ʩʢʨʫʯʠʚʘʶʪ ʚ 

ʙʫʭʪʳ [1]. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʚʦʣʦʢʦʥ ʩʪʝʨʞʥʝʡ: 

1. ʉʪʝʢʣʦʧʣʘʩʪʠʢʦʚʘʷ (ɸʉʇ). ʉʪʝʢʣʦʧʣʘʩʪʠʢʦʚʳʡ ʧʨʫʪʦʢ, ʧʨʦʧʠʪʘʥ-

ʥʳʡ ʪʝʨʤʦʨʝʘʢʪʠʚʥʦʡ ʩʤʦʣʦʡ. ʉʮʝʧʣʝʥʠʝ ʩ ʙʝʪʦʥʦʤ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʧʠʨʘʣʴ-

ʥʳʝ ʨʠʬʣʠ. ʄʘʣʳʡ ʚʝʩ, ʚʳʩʦʢʘʷ ʧʨʦʯʥʦʩʪʴ, ʘ ʪʘʢ ʞʝ ʚʣʘʛʦʩʪʦʡʢʦʩʪʴ ʜʘʸʪ ʦʛ-

ʨʦʤʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʜʘʥʥʦʤʫ ʚʠʜʫ. 

2. ɹʘʟʘʣʴʪʦʧʣʘʩʪʠʢʦʚʘʷ (ɸɹʇ). ɹʘʟʘʣʴʪʦʚʳʝ ʚʦʣʦʢʥʘ, ʧʨʦʧʠʪʘʥʥʳʝ ʦʨ-

ʛʘʥʠʯʝʩʢʠʤʠ ʩʤʦʣʘʤʠ. ʉʪʝʨʞʥʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʠʜʘ ʠʤʝʶʪ ʯʸʨʥʳʡ ʮʚʝʪ, 

ʢʦʪʦʨʳʡ ʚʥʝʰʥʝ ʚʳʜʝʣʷʝʪ ʘʨʤʘʪʫʨʫ. ʄʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʘʩ-

ʪʷʞʝʥʠʶ ʠ ʭʠʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ɸɹʇ ʥʘʜ 

ɸʉʇ. 

3. ʋʛʣʝʧʣʘʩʪʠʢ (ʋɻʇ). ʋʛʣʝʚʦʜʦʨʦʜʥʳʝ ʚʦʣʦʢʥʘ ʚ ʤʘʪʨʠʮʝ ʧʦʣʠʤʝʨ-

ʥʳʭ ʩʤʦʣ. ʆʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʠ ʣʝʛʢʦʩʪʴʶ ʚ ʨʘʙʦʪʝ. ɻʣʘʚʥʳʡ ʥʝ-

ʜʦʩʪʘʪʦʢ ï ʚʳʩʦʢʘʷ ʮʝʥʘ. ʋɻʇ ʷʚʣʷʝʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʢʦʤʧʦʟʠʪʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ ʫʩʠʣʝʥʠʷ, ʩ ʤʘʣʦʡ ʩʪʨʫʢʪʫʨʦʡ ʘʨʤʠʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ. 

4. ʂʦʤʧʦʟʠʪʥʘʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ (ɸʂʂ). ʉʦʯʝʪʘʥʠʝ ʙʘʟʘʣʴʪʦʧʣʘʩʪʠ-

ʢʦʚʳʭ ʠ ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʳʭ ʧʨʫʪʢʦʚ ï ʩʪʝʢʣʦʙʘʟʘʣʴʪʦʚʳʭ. ɸʂʂ ʦʙʳʯʥʦ ʠʩ-

ʧʦʣʴʟʫʶʪ ʧʨʠ ʨʝʰʝʥʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʟʘʜʘʯ. ʇʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʠʭ ʛʣʘʚ-

ʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ [2], [3]. 

ʊʘʢ ʞʝ ʚʳʜʝʣʷʶʪ ʫʩʣʦʚʥʦ-ʛʣʘʜʢʫʶ ʘʨʤʘʪʫʨʫ, ʧʨʠʧʦʨʦʰʝʥʥʫʶ ʯʘʩʪʴʶ 

ʢʚʘʨʮʝʚʦʛʦ ʧʝʩʢʘ, ʠ ʩ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʧʨʦʬʠʣʝʤ ʩ ʥʘʤʦʪʘʥʥʳʤ ʥʘ ʧʨʫʪʦʢ 

ʩʪʝʢʣʦʚʦʣʦʢʥʦʤ, ʢʦʪʦʨʳʡ ʩʣʫʞʠʪ ʘʥʢʝʨʦʚʦʯʥʳʤ ʨʝʙʨʦʤ. 
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ʄʥʦʛʦʦʙʨʘʟʠʝ ʧʣʘʩʪʤʘʩʩʦʚʦʛʦ ʘʨʤʠʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʟʚʦʣʷʝʪ ʨʘʩ-

ʰʠʨʠʪʴ ʩʚʦʠ ʛʨʘʥʠʮʳ ʚ ʧʨʠʤʝʥʝʥʠʠ. ɼʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʣʶʙʦʛʦ ʟʜʘʥʠʷ ʠʣʠ 

ʩʦʦʨʫʞʝʥʠʷ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʮʝʥʝ, ʧʨʦʯʥʦʩʪʥʳʤ ʠ ʜʨʫʛʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ɺ ʩʧʝʮʠʘʣʴʥʳʭ 

ʨʘʙʦʪʘʭ, ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʜʦʨʦʞʥʳʭ ʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥ ʩʪʝʢʣʦʧʣʘʩʪʠʢ, ʚ ʩʣʝʜ 

ʟʘ ʢʦʪʦʨʳʤ ʠʜʝʪ ʙʘʟʘʣʴʪʦʧʣʘʩʪʠʢ. 

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʦʤʧʦʟʠʪʘ, ʢʦʪʦʨʳʡ ʟʘ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ ʩʪʘʣ ʧʦʣʴʟʦʚʘʪʴʩʷ ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ: 

1. ɺʣʘʛʦʩʪʦʡʢʦʩʪʴ ʠ ʭʠʤʠʯʝʩʢʘʷ ʩʪʦʡʢʦʩʪʴ (ʢʦʨʨʦʟʠʦʥʥʘʷ ʩʪʦʡʢʦʩʪʴ). 
ʄʘʪʝʨʠʘʣ ʢʘʢ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʚʦʜʦʡ, ʛʘʟʦʤ, ʪʘʢ ʠ ʚ ʘʛʨʝʩʩʠʚʥʦʡ ʩʨʝʜʝ, ʥʝ ʠʟ-

ʤʝʥʷʝʪ ʩʚʦʠ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘ ʟʥʘʯʠʪ, ʩʧʦʩʦʙʝʥ ʧʨʦʩʣʫʞʠʪʴ 

ʤʥʦʛʦ ʣʝʪ. 

2. ʅʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʚʦʛʦ ʨʘʩʰʠʨʝʥʠʷ. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʢʦ-

ʵʬʬʠʮʠʝʥʪ ʣʠʥʝʡʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʪʘʢʦʡ ʞʝ, ʯʪʦ ʠ ʘʥʘʣʦʛʠʯʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʝʪʦʥʘ, ʪ.ʝ. ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʠ/ʠʣʠ ʦʭʣʘʞʜʝʥʠʠ ʘʨʤʠʨʦʚʘʥʥʳʡ 

ʙʝʪʦʥ ʥʝ ʨʘʟʨʫʰʠʪʩʷ, ʪ.ʢ. ʧʣʘʩʪʠʢʦʚʘʷ ʘʨʤʘʪʫʨʘ ʨʘʩʰʠʨʠʪʩʷ ʠ/ʠʣʠ ʩʫʟʠʪʩʷ 

ʚʤʝʩʪʝ ʩ ʥʠʤ. ʉʥʠʞʘʝʪʩʷ ʨʠʩʢ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥ ʚ ʞʝʣʝʟʦʙʝʪʦʥʝ [6]. 

3. ʅʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. ɹʣʘʛʦʧʨʠʷʪʥʳʡ ʪʝʤʧʝʨʘ-

ʪʫʨʥʳʡ ʨʝʞʠʤ ʟʘ ʩʯʸʪ ʦʪʩʫʪʩʪʚʠʷ çʧʝʨʝʤʳʯʝʢ ʭʦʣʦʜʘè [6]. 

4. ʐʠʨʦʢʠʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʉʚʦʡʩʪʚʘ ʦʩʪʘʶʪ-

ʩʷ ʥʝʠʟʤʝʥʥʳʤʠ ʧʨʠ ʩʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ -70 ÁC. 

5. ʅʝʙʦʣʴʰʦʡ ʫʜʝʣʴʥʳʡ ʚʝʩ. ʉʥʠʞʘʝʪʩʷ ʤʘʩʩʘ ʚʩʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʟʘ 
ʩʯʝʪ ʤʘʣʦʛʦ ʚʝʩʘ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʥʘʛʨʫʟʢʠ ʥʘ ʬʫʥʜʘʤʝʥʪ [6]. 

6. ɺʳʩʦʢʘʷ ʧʨʦʯʥʦʩʪʴ ʥʘ ʨʘʟʨʳʚ. ʇʨʠ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʫʩʠʣʠʷʭ (N Ó 

1100 ʄʇʘ) ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʘ ʩʦʭʨʘʥʷʶʪʩʷ [3]. 

7. ɹʦʣʴʰʘʷ ʛʠʙʢʦʩʪʴ. ʅʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘʨʝʟʘʪʴ ʘʨʤʘʪʫʨʫ ʥʘ ʦʪʨʝʟ-

ʢʠ, ʪ.ʢ. ʝʸ ʤʦʞʥʦ ʩʤʦʪʘʪʴ ʚ ʙʫʭʪʳ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʝʛʢʦʩʪʴ ʧʝʨʝʚʦʟʢʠ. 

8. ɼʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ, ʢʦʪʦʨʳʡ ʦʢʠʩʣʷʝʪ 

ʤʝʪʘʣʣ, ʥʝ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʪʝʢʣʦʚʦʣʦʢʥʝ. ʆʪʩʫʪʩʪʚʠʝ ʙʣʫʞʜʘʶʱʠʭ ʪʦʢʦʚ ʠʩ-

ʢʣʶʯʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʨʫʰʝʥʠʷ ʠ ʧʦʚʳʰʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

9. ʈʘʜʠʦʧʨʦʟʨʘʯʥʦʩʪʴ. ʉʪʝʢʣʦʧʣʘʩʪʠʢ ʥʝ ʩʦʟʜʘʝʪ ʥʠʢʘʢʠʭ ʨʘʜʠʦʧʦʤʝʭ. 

10. ɹʳʩʪʨʳʡ ʤʦʥʪʘʞ ʢʘʨʢʘʩʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʂʘʨʢʘʩʳ ʩʦʟʜʘʶʪʩʷ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʘʨʢʠ. ʄʦʥʪʘʞ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʨʦʚʦʣʦʢʦʡ ʠʣʠ ʩʧʝʮʠʘʣʴʥʳ-

ʤʠ ʬʠʢʩʘʪʦʨʘʤʠ. 

11. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʯʠʩʪʦʪʘ. ʄʘʪʝʨʠʘʣ ʧʦʣʥʦʩʪʴʶ ʧʦʜʣʝʞʠʪ ʩʦʦʪʚʝʪʩʪ-

ʚʠʶ ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ. ʇʨʠ ʜʦʣʛʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʢʦʥʪʘʢʪʝ ʩ ʦʛʥʸʤ ʥʝʪ 

ʩʣʝʜʦʚ ʚʳʜʝʣʝʥʠʷ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʠ ʚʨʝʜʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʟʜʦʨʦʚʴʶ 

ʣʶʜʝʡ [2]. 

12. ɼʦʩʪʫʧʥʘʷ ʮʝʥʘ. 30-50% ʵʢʦʥʦʤʠʠ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ [3]. 

ʂʦʤʧʦʟʠʪʥʳʡ ʘʨʤʠʨʫʶʱʠʡ ʤʘʪʝʨʠʘʣ, ʢʘʢ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ, ʧʦʤʠʤʦ ʧʨʝ-

ʠʤʫʱʝʩʪʚ ʠʤʝʝʪ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʘ ʠʤʝʥʥʦ: 

1. ʅʠʟʢʠʡ ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʥʘ ʠʟʣʦʤ. ɸʨʤʘʪʫʨʫ ʣʝʛʢʦ ʩʦʛʥʫʪʴ, ʘ ʟʥʘ-

ʯʠʪ, ʝʝ ʥʝ ʩʪʦʠʪ ʧʨʠʤʝʥʷʪʴ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʥʦʛʦʵʪʘʞʥʳʭ ʟʜʘʥʠʡ [2]. 
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2. ʄʘʣʝʥʴʢʘʷ ʧʨʦʯʥʦʩʪʴ ʥʘ ʠʟʛʠʙ ʠ ʩʞʘʪʠʝ. ʇʨʫʪʳ ʪʷʥʫʪʩʷ ʫʞʝ ʧʨʠ ʟʘ-

ʣʠʚʢʝ ʙʝʪʦʥʘ ʠ ʧʦʵʪʦʤʫ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʘʨʤʠ-

ʨʦʚʘʥʠʷ [6]. 

3. ʅʠʟʢʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ. ʇʣʘʩʪʠʯʥʦʩʪʴ ʩʪʝʢʣʦʧʣʘʩʪʠʢʘ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʫʣʝʚʘʷ ʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʫʪ ʤʦʞʥʦ ʙʳʣʦ ʩʦʛʥʫʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʛʨʝʪʴ ʝʛʦ 

ʜʦ ʥʫʞʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ  [2]. 

4. ʅʠʟʢʘʷ ʦʛʥʝʩʪʦʡʢʦʩʪʴ. ʇʨʠʤʝʥʝʥʠʝ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʟʜʘʥʠʡ ʩ ʚʳ-

ʩʦʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʛʨʘʥʠʯʝʥʦ. 

5. ʅʝʙʦʣʴʰʦʡ ʜʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʇʨʠ ʥʘʛʨʝʚʝ ʤʘʪʝʨʠʘʣʘ 
ʙʦʣʝʝ 200 ÁC, ʩʥʠʞʘʶʪʩʷ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʠ ʚʦʟʨʘʩʪʘʝʪ ʦʛʥʝ-

ʦʧʘʩʥʦʩʪʴ.  

6. ʆʧʘʩʥʦʩʪʴ ʨʝʟʢʠ. ʇʨʠ ʨʘʩʧʠʣʠʚʘʥʠʠ ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʦʡ ʘʨʤʘʪʫʨʳ ʚ 
ʚʦʟʜʫʭʝ ʧʦʷʚʣʷʝʪʩʷ ʤʥʦʛʦ ʢʨʦʭʦʪʥʳʭ ʯʘʩʪʠʮ ʩʪʝʢʣʦʚʦʣʦʢʥʘ, ʢʦʪʦʨʳʝ ʧʨʠ ʧʦ-

ʧʘʜʘʥʠʠ ʚ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ ʠʣʠ ʛʣʘʟʘ ʩʪʘʥʦʚʷʪʩʷ ʧʨʠʯʠʥʦʡ ʤʠʢʨʦʪʨʘʚʤ [2]. 

7. ʊʨʫʜʥʦʩʪʴ ʚ ʩʦʦʨʫʞʝʥʠʠ ʞʝʩʪʢʦʛʦ ʘʨʤʘʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ. ʂʘʨʢʘʩ ʤʘ-

ʣʦʫʩʪʦʡʯʠʚ ʢ ʚʠʙʨʘʮʠʷʤ ʠ ʥʘʛʨʫʟʢʘʤ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʤ ʧʨʠ ʟʘʣʠʚʢʝ ʙʝʪʦʥʘ 

[7]. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʠʚʘʶʪ ʦʙʣʘʩʪʴ ʧʨʠʤʝ-

ʥʝʥʠʷ ʜʘʥʥʦʡ ʘʨʤʘʪʫʨʳ. 

ɸ ʪʝʧʝʨʴ ʧʦʩʤʦʪʨʠʤ, ʛʜʝ ʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʩʪʝʢʣʦʘʨʤʘʪʫʨʘ: ʧʨʠ ʚʦʟʚʝʜʝ-

ʥʠʠ ʢʦʤʧʣʝʢʩʘ ʜʦʨʦʞʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʘ ʠʤʝʥʥʦ ʧʫʪʝʧʨʦʚʦʜʦʚ, ʵʩʪʘʢʘʜ ʠ 

ʤʦʩʪʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ; ʧʨʠ ʤʦʥʪʘʞʝ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʞʝʣʝʟʥʦʜʦ-

ʨʦʞʥʳʭ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ; ʧʨʠ ʧʦʢʨʳʪʠʠ ʜʦʨʦʛ, ʘ ʪʘʢ ʞʝ ʫʩʠʣʝʥʠʷ 

ʙʝʪʦʥʥʳʭ ʦʪʢʦʩʦʚ; ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʫʢʨʝʧʣʝʥʠʠ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ, ʧʦʜʚʝʨ-

ʛʘʶʱʠʭʩʷ ʢʦʨʨʦʟʠʦʥʥʦʤʫ ʨʘʟʨʫʰʝʥʠʶ ï ʤʦʨʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʧʦʨʪʦʚʳʭ 

ʦʙʲʝʢʪʦʚ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦ ʫʢʨʝʧʣʝʥʠʶ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ;ʧʨʠ 

ʘʨʤʠʨʦʚʘʥʠʠ ʠ ʫʢʨʝʧʣʝʥʠʠ ʚ ʵʣʝʤʝʥʪʘʭ ʬʫʥʜʘʤʝʥʪʘ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʘ ʧʨʦʯ-

ʥʦʩʪʴ ʥʘ ʨʘʟʨʳʚ; ʧʨʠ ʤʦʥʦʣʠʪʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩ ʣʝʛʢʠʤʠ ʠ ʪʷʞʝʣʳʤʠ ʙʝʪʦ-

ʥʘʤʠ; ʧʨʠ ʫʩʠʣʝʥʠʠ ʙʘʣʦʢ, ʧʝʨʝʢʨʳʪʠʡ; ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʝʟʝʨʚʫʘʨʦʚ ʚ ʘʛ-

ʨʝʩʩʠʚʥʳʭ ʩʨʝʜʘʭ; ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʨʝʤʦʥʪʝ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʙʲʝʢʪʦʚ, 

ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʧʦʩʪʦʷʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʪʦʢʘ; ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʚ ʩʝʡʩ-

ʤʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ; ʧʨʠ ʫʩʠʣʝʥʠʠ ʢʠʨʧʠʯʥʦʡ ʢʣʘʜʢʠ ʤʘʣʦʵʪʘʞʥʦʛʦ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ; ʚ ʢʘʯʝʩʪʚʝ ʛʠʙʢʠʭ ʩʚʷʟʝʡ.  

ʄʥʦʛʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʥʝ ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʠʤʝʥʷʪʴ ʩʪʝʢʣʦʘʨʤʘʪʫʨʫ ʚ ʬʫʥ-

ʜʘʤʝʥʪʝ ʤʥʦʛʦʵʪʘʞʥʳʭ, ʘ ʪʘʢ ʞʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʷʭ, ʟʘʢʨʳʚ ʛʣʘʟʘ ʥʘ 

ʚʩʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ. ʂʘʢ ʥʘʤ ʠʟʚʝʩʪʥʦ, ʞʝʣʝʟʦʙʝʪʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʢʦʤʧʦʟʠʪʥʳʡ ʤʘʪʝʨʠʘʣ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʪʘʣʠ ʠ ʙʝʪʦʥʘ. ɻʣʘʚʥʳʡ ʧʘʨʘ-

ʤʝʪʨ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʯʥʦʩʪʴʶ ʞʝʣʝʟʦʙʝʪʦʥ ï ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʢʦ-

ʵʬʬʠʮʠʝʥʪ ʨʘʩʰʠʨʝʥʠʷ. ɼʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʝʢʣʦʘʨʤʘʪʫʨʳ ʚʜʦʣʴ ʚʦʣʦ-

ʢʦʥ ï 6-10 ʝʜʠʥʠʮ, ʯʪʦ ʩʦʙʩʪʚʝʥʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʝʪʦʥʫ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ 

ʫʯʝʩʪʴ ʠ ʧʦʧʝʨʝʯʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʢʦʪʦʨʳʡ ʚ 2, ʘ ʪʦ 2,5 ʨʘʟʘ 

ʧʨʝʚʳʰʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʙʝʪʦʥʘ. ʉ ʪʘʢʦʡ ʨʘʟʥʠʮʝʡ ʚ ʧʘʨʘʤʝʪʨʘʭ ʧʦʜ ʚʦʟʜʝʡ-

ʩʪʚʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʩʪʤʘʩʩʦʚʘʷ ʘʨʤʘʪʫʨʘ ʩʘʤʘ ʥʘʯʥʸʪ ʨʘʟʨʫʰʘʪʴ ʙʝʪʦʥ 

(ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ), ʠʣʠ ʞʝ ʥʘʯʥʸʪ ʩʞʠʤʘʪʴʩʷ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʦʩʪʘʚʠʪ ʧʫʩʪʦʪʳ 
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(ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ). ʊʘʢ ʞʝ ʜʣʷ ʘʨʤʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʚʷʟʘʪʴ ʠʣʠ ʩʚʘʨʠʪʴ 

ʘʨʤʘʪʫʨʫ ʚ ʢʘʨʢʘʩ, ʛʜʝ 30% ʘʨʤʘʪʫʨʳ ʩʛʠʙʘʶʪ ʚ ʭʦʤʫʪʳ, ʘ ʝʱʝ 5% ʟʘʛʠʙʘʶʪ 

ʙʫʢʚʦʡ çɻè ʠʣʠ ʞʝ çʇè. ʉʪʝʢʣʦʘʨʤʘʪʫʨʘ ʥʝ ʚʳʜʝʨʞʠʪ ʪʘʢʦʛʦ ʥʘʩʠʣʠʷ ʠ ʧʨʦ-

ʩʪʦ-ʥʘʧʨʦʩʪʦ ʩʣʦʤʘʝʪʩʷ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʦʷʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʢʫʧʘʪʴ 

ʩʪʘʣʴʥʫʶ. ʇʦʤʠʤʦ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ, ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ ʩʧʦʩʦʙʳ ʩʦʝʜʠʥʝʥʠʷ. 

ʇʣʘʩʪʠʢʦʚʫʶ ʘʨʤʘʪʫʨʫ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʩʦʝʜʠʥʷʶʪ ʥʝʡʣʦʥʦʚʳʤʠ ʭʦʤʫʪʘʤʠ, 

ʯʪʦ ʥʝ ʤʦʞʝʪ ʥʘʤ ʜʘʪʴ ʥʫʞʥʫʶ ʞʝʩʪʢʦʩʪʴ. ʉʚʷʟʳʚʘʥʠʝ ʚʷʟʘʣʴʥʦʡ ʧʨʦʚʦʣʦʢʦʡ 

ʜʘʸʪ ʚʳʩʦʢʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʥʝʩʝʥʠʷ ʫʨʦʥʘ ʘʨʤʘʪʫʨʝ, ʘ ʩʚʘʨʠʚʘʥʠʝ ʚʦʚʩʝ ʥʝ 

ʚʦʟʤʦʞʥʦ. ɼʘʥʥʳʝ ʬʘʢʪʳ ʛʦʚʦʨʷʪ ʥʘʤ ʦ ʪʦʤ, ʯʪʦ ʤʦʞʥʦ ʩʤʝʣʦ ʠʩʢʣʶʯʘʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʘʨʤʘʪʫʨʳ ʚ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ, 

ʠʤʝʶʱʠʭ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʦʚ (ʪʦʪ ʞʝ ʩʘʤʳʡ ʬʫʥʜʘʤʝʥʪ), ʥʦ 

ʙʝʟ ʩʪʨʘʭʘ ʝʸ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʥʝʦʪʚʝʪʩʪʚʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʚʥʫʪʨʠ 

ʧʦʤʝʱʝʥʠʡ, ʛʜʝ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʩʪʦʷʥʥʘ ʠ ʛʜʝ ʥʝ ʩʪʨʘʰʥʳ ʧʦʷʚʣʝʥʠʷ ʪʨʝʱʠʥ 

[4]. 

ɺ ʢʘʯʝʩʪʚʝ ʘʨʤʠʨʦʚʘʥʠʷ ʨʠʛʝʣʝʡ, ʧʣʠʪ ʧʝʨʝʢʨʳʪʠʷ, ʥʝʩʫʱʠʭ ʙʘʣʦʢ, ʢʦ-

ʣʦʥʥ ʠ ʜʠʘʬʨʘʛʤ ʞʝʩʪʢʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʳ ʪʘʢ ʞʝ ʥʝ ʩʦʚʝʪʫʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʘʥʥʳʡ ʢʦʤʧʦʟʠʪ.  

ɺʳʩʦʢʠʝ ʢʘʯʝʩʪʚʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʣʘʩʪʤʘʩʩʦʚʦʡ ʘʨʤʘʪʫʨʳ ʜʘʶʪ ʝʡ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ. ʄʘʪʝʨʠʘʣ ʥʝ ʫʩʪʫʧʘʝʪ ʩʪʘʣʠ 

ʠ ʙʦʡʢʦ ʢʦʥʢʫʨʠʨʫʝʪ ʩ ʥʝʡ. ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʜʦʩʪʦʠʥʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ, ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʦʤʦʛʫʪ ʥʘʡʪʠ ʜʘʥʥʦʤʫ ʢʦʤʧʦʟʠʪʫ ʤʝʩʪʦ ʚ 

ʨʝʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ [3]. 

ʈʘʩʩʤʦʪʨʝʚ ʦʙʟʦʨ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ, 

ʩʦʚʝʨʰʝʥʥʦ ʩʧʨʘʚʝʜʣʠʚʦ ʚʦʟʥʠʢʘʝʪ ʨʷʜ ʧʨʦʙʣʝʤʥʳʭ ʚʦʧʨʦʩʦʚ:  

1. ɺ ʩʪʨʦʠʪʝʣʴʥʳʭ ʥʦʨʤʘʭ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʪʦʜʠʢʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʦʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʥʦʛʦʢʨʘʪʥʦ ʩʪʘʪʠʯʝʩʢʠ ʥʝʦʧʨʝʜʝʣʠʤʳʝ ʩʠʩʪʝʤʳ (ʞʝʣʝʟʦʙʝ-

ʪʦʥʥʳʝ ʤʥʦʛʦʵʪʘʞʥʳʝ ʢʘʨʢʘʩʳ, ʤʦʥʦʣʠʪʥʳʝ ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ, ʬʫʥʜʘʤʝʥʪ-

ʥʳʝ ʧʣʠʪʳ, ʢʨʠʚʦʣʠʥʝʡʥʳʝ ʦʙʦʣʦʯʢʠ ʧʦʢʨʳʪʠʷ ʠ ʪ.ʜ.), ʢʦʪʦʨʳʝ ʧʨʦʝʢʪʠʨʫʶʪ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʦʤ ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ (ʩʪʘʪʠʯʝʩʢʠʤ ʠ ʢʠʥʝʤʘʪʠ-

ʯʝʩʢʠʤ ʩʧʦʩʦʙʘʤʠ). ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʝʪʦʜ ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʧʨʠʤʝʥʠʤ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʨʤʘʪʫʨʳ ʠʟ ʤʘʣʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ ʩ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳ-

ʤʠ ʧʣʘʩʪʠʯʝʩʢʠʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ. ʇʨʠ ʵʪʦʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ 

ʧʣʘʩʪʠʯʝʩʢʠʭ ʰʘʨʥʠʨʦʚ ʚ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʞʝ ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʦʡ, ʫʛʣʝʧʣʘʩʪʠʢʦʚʦʡ, ʙʘʟʘʣʴʪʦʧʣʘʩʪʠʢʦʚʦʡ ʘʨʤʘʪʫʨʳ 

ʚʦʟʥʠʢʘʶʪ ʚʦʧʨʦʩʳ ʧʨʠʤʝʥʠʤʦʩʪʠ ʤʝʪʦʜʘ ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. 

2. ʉʫʱʝʩʪʚʝʥʥʦ ʟʥʘʯʠʤʳʤ ʚ ʨʘʙʦʪʝ ʣʶʙʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢ-

ʮʠʡ ʷʚʣʷʝʪʩʷ ʩʮʝʧʣʝʥʠʝ ʘʨʤʘʪʫʨʳ ʩ ʙʝʪʦʥʦʤ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ (ʚʳʩʦʢʠʡ ʠʣʠ ʥʠʟʢʠʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ). ɺ ʣʶʙʳʭ ʩʣʫʯʘʷʭ 

ʥʝʣʴʟʷ ʜʦʧʫʩʢʘʪʴ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʝ ʘʨʤʘʪʫʨʳ ʚ ʙʝʪʦʥʝ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘ-

ʥʠʝ, ʯʪʦ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʦʡ ʘʨʤʘʪʫʨʳ ʠʟʤʝʥʝʥʠʷ ʚ ʦʙʲʸʤʝ ʚ 

ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʛʫʪ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʳʤʠ, ʚʳʟʳʚʘʷ ʣʠʙʦ ʦʙʨʘʟʦ-

ʚʘʥʠʝ ʧʫʩʪʦʪ ʤʝʞʜʫ ʘʨʤʘʪʫʨʦʡ ʠ ʙʝʪʦʥʦʤ, ʣʠʙʦ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʙʝʪʦʥʘ ï ʥʝ-
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ʦʙʭʦʜʠʤʳ ʦʧʨʝʜʝʣʸʥʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʚʳʨʘʚʥʠʚʘʥʠʶ 

ʬʦʨʤʦʠʟʤʝʥʷʝʤʦʩʪʠ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ ʠ ʙʝʪʦʥʘ.  

ʅʘ ʨʷʜʫ ʩ ʚʳʰʝ ʫʢʘʟʘʥʥʳʤʠ ʧʨʦʙʣʝʤʥʳʤʠ ʚʦʧʨʦʩʘʤʠ ʤʦʞʥʦ ʨʘʩʩʤʦʪ-

ʨʝʪʴ ʠ ʜʨʫʛʠʝ, ʩʚʷʟʘʥʥʳʝ, ʥʘʧʨʠʤʝʨ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫ-

ʨʳ ʚ ʢʦʥʢʨʝʪʥʳʭ ʚʠʜʘʭ ʢʦʥʩʪʨʫʢʮʠʡ (ʧʦʜʢʨʘʥʦʚʳʝ ʙʘʣʢʠ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʥʘʧʨʷʞʸʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʪ.ʜ.), ʘ ʪʘʢ ʞʝ ʫʟʣʘʭ ʩʦʧʨʷʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ (ʞʸ-

ʩʪʢʠʝ ʨʘʤʥʳʝ ʫʟʣʳ, ʢʘʧʠʪʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʙʝʟʙʘʣʦʯʥʳʭ ʧʝʨʝʢʨʳʪʠʡ ʠ ʜʨ.).  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʪʤʝʯʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʪʨʝʙʫʶʪ ʚʳʧʦʣʥʝʥʠʝ ʥʘʫʯʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ. ʊʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ (ʇʂ ʃʀʈɸ-ʉɸʇʈ ʠ ʜʨ.). ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʪʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʣʘʥʠʨʫʶʪʩʷ.   
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ʋɼʂ 624 

 

ɸʅɸʃʀɿ ʈɸɹʆʊʓ ʅɽʉʋʑʀʍ ʂʆʅʉʊʈʋʂʎʀʁ ɿɼɸʅʀʗ  

ʉɺʗʊʆ-ʊʈʆʀʎʂʆɻʆ ʂɸʌɽɼʈɸʃʔʅʆɻʆ ʉʆɹʆʈɸ ɺ ɻʆʈʆɼɽ 

ʈʋɹʎʆɺʉʂɽ ʅɸ ɺʆɿɼɽʁʉʊɺʀʗ, ʉʆɿɼɸɺɸɽʄʓɽ  

ɾɽʃɽɿʅʆɼʆʈʆɾʅʓʄ ʊʈɸʅʉʇʆʈʊʆʄ, ʉ ʇʈʀʄɽʅɽʅʀɽʄ 

ʊɽʍʅʆʃʆɻʀʁ ʀʅʌʆʈʄɸʎʀʆʅʅʆɻʆ ʄʆɼɽʃʀʈʆɺɸʅʀʗ 

 

ɸ.ʂ. ʃʝʜʝʥʝʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ.ʪʝʭʥ.ʥʘʫʢ, ʜʦʮʝʥʪ ɸ.ɸ. ɼʝʥʠʩʝʥʢʦ 
ɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘ, ʛ. ɹʘʨʥʘʫʣ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʩʪʘʚʠʪʩʷ ʟʘʜʘʯʘ ʘʥʘʣʠʟʘ ʨʘʙʦʪʳ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘ-

ʥʠʷ ʥʘ ʚʦʟʜʝʡʩʪʚʠʷ, ʩʦʟʜʘʚʘʝʤʳʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭ-

ʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʚʦʟʤʦʞʥʳʝ ʩʧʦʩʦʙʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʩʦʩʪʘʚʣʷʝʪʩʷ ʧʣʘʥ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʧʨʦʤʳʰ-

ʣʝʥʥʘʷ ʩʝʡʩʤʠʢʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, BIM, CAE (ʄʂʕ, ʄʂʆ), ʉɸʇʈ. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʧʣʦʱʘʜʠ ʛʦʨʦʜʦʚ, ʩʪʨʦʠʪʝʣʴʩʪ-

ʚʦʤ ʚ ʩʪʝʩʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʪʘʢʞʝ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧ-

ʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʜʣʷ ʥʘʩʝʣʝʥʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪ-

ʚʝʥʥʳʭ ʟʜʘʥʠʡ ʚʩʸ ʯʘʱʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʙʣʠʟʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʫʪʝʡ, 

ʪʨʘʤʚʘʡʥʳʭ ʧʫʪʝʡ ʠ ʧʫʪʝʡ ʤʝʪʨʦʧʦʣʠʪʝʥʘ. ɿʜʘʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʪʘʢʠʭ 

ʫʩʣʦʚʠʷʭ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʠʩʧʳʪʳʚʘʶʪ ʧʦʚʳʰʝʥʥʳʝ ʚʠʙʨʘʮʠʦʥʥʳʝ 

ʚʦʟʜʝʡʩʪʚʠʷ, ʩʦʟʜʘʚʘʝʤʳʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. ʕʪʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʣʝʙʘʥʠʡ ʧʨʝʜʝʣʴʥʦ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, 

ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʝʜʝʪ ʢ ʨʘʟʨʫʰʝʥʠʶ ʦʪʜʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʣʠ 

ʜʘʞʝ ʚʩʝʛʦ ʟʜʘʥʠʷ ʚ ʮʝʣʦʤ. 

ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʉʚʷʪʦ-ʊʨʦʠʮʢʦʛʦ ʢʘʬʝʜ-

ʨʘʣʴʥʦʛʦ ʩʦʙʦʨʘ ʚ ʛʦʨʦʜʝ ʈʫʙʮʦʚʩʢʝ, ʚʙʣʠʟʠ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥʘ ʜʝʡʩʪ-

ʚʫʶʱʘʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʣʠʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ 

ʘʥʘʣʠʟ ʨʘʙʦʪʳ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʷ ʥʘ ʚʦʟʜʝʡʩʪʚʠʷ, ʩʦʟʜʘʚʘʝʤʳʝ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. ɽʸ ʮʝʣʴ ï ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢ ʧʦʚʝʜʫʪ ʩʝʙʷ ʢʦʥ-

ʩʪʨʫʢʮʠʠ ʟʜʘʥʠʷ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ, ʠ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʨʠʤʝʥʠʪʴ ʨʷʜ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʚʣʠʷʥʠʷ ʥʝʛʘʪʠʚʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʟʜʘʥʠʝ. 

ʕʪʫ ʟʘʜʘʯʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʧʦʣʥʠʪʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ BIM 

(ʘʥʛʣ. ï Building Information Modeling ï ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʟʜʘʥʠʡ). ɼʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩʘʤʠ ʩʪʨʦʠ-

ʪʝʣʴʥʳʝ ʦʙʲʝʢʪʳ, ʥʦ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘ ʪʘʢʞʝ ʚʩʝʚʦʟʤʦʞʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʚʦ ʚʨʝʤʝʥʠ.ʈʝʟʫʣʴʪʘʪʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʜʘʥʠʷ ʙʫʜʝʪ ʷʚ-

ʣʷʪʴʩʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʢʘʢ ʚʩʝʛʦ ʦʙʲʝʢʪʘ, ʪʘʢ ʠ 

ʧʨʦʮʝʩʩʘ ʝʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʚʩʶ ʠʥʬʦʨʤʘ-
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ʮʠʶ ʦʙ ʦʙʲʝʢʪʝ, ʚʢʣʶʯʘʷ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʝ ʠ ʧʨʦʯʠʝ ʨʝʰʝʥʠʷ [1]. 

ɻʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʥʘʰʝʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʩʧʦʨʪʘ ʩʦʟʜʘʥʥʦʡ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ CAE (ʘʥʛʣ. ï computer-

aided engineering) ï ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ, ʘʥʘʣʠʟʘ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʠ-

ʥʘʤʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʨʦʚʝʨʢʫ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʠʟʜʝʣʠʡ [4]. ɺ ʉɸɽ-

ʩʠʩʪʝʤʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʥʞʝʥʝʨʥʳʡ ʘʥʘʣʠʟ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʠʩʩʣʝʜʦ-

ʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʧʨʦʯʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʤʝʭʘʥʠʯʝ-

ʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭʚʦʟʜʝʡʩʪʚʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ BIM-ʩʨʝʜʩʪʚ ʧʨʝʜʣʘʛʘʶʪʩʷ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ 

ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ: ʉɸʇʌʀʈ, Autodesk Revit, Archi CAD, Renga. ɺ ʢʘ-

ʯʝʩʪʚʝ CAE-ʩʠʩʪʝʤ ʧʨʝʜʣʘʛʘʶʪʩʷ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ: SCAD, ʃʀʈɸ, ʃʀʈɸ-

ʉɸʇʈ, ANSYS. 

ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʣʝʙʘʥʠʡ, ʩʦʟʜʘʚʘʝʤʳʭ ʞʝʣʝʟʥʦʜʦ-

ʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʚʝʩʪʠ ʧʦʣʝʚʳʝ ʠʩʧʳʪʘʥʠʷ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʚ ʤʝʩʪʝ ʙʫʜʫʱʝʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʉʫʪʴ ʠʩʧʳʪʘʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʛʠʩʪʨʘʮʠʠ ʢʦʣʝʙʘʥʠʡ ʠ ʧʦ-

ʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʝ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʨʘʩʩʤʦʪʨʝ-

ʥʠʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ ʠ ʪʝʥʟʦʩʪʘʥʮʠʷ. 

ʉʝʡʩʤʦʣʦʛʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ ï ʢʦʤʧʣʝʢʩ ʩ ʨʘʟʥʝʩʸʥʥʳʤʠ ʧʦ ʧʣʦʱʘʜʠ 

ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʸʤʥʠʢʘʤʠ ʠ ʨʝʛʠʩʪʨʠʨʫʶʱʝʡ ʩʪʘʥʮʠʝʡ, ʢʦʪʦʨʘʷ ʟʘ-

ʧʠʩʳʚʘʝʪ ʩʝʡʩʤʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ [2]. 

ʉʝʡʩʤʦʧʨʠʝʤʥʠʢ ï ʵʪʦ ʧʨʠʙʦʨ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʝʭʘʥʠ-

ʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ (ʩʢʦʨʦʩʪʠ ʠʣʠ ʫʩʢʦʨʝʥʠʷ) ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ï ʪʦʢ ʧʝ-

ʨʝʤʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʇʨʠʙʦʨ ʧʦʟʚʦʣʷʝʪ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʚʨʝʤʷ ʧʨʠʭʦʜʘ ʫʧ-

ʨʫʛʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʚʦʣʥʳ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʝʸ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ï ʯʘʩʪʦʪʫ, ʧʝʨʠʦʜ, ʘʤʧʣʠʪʫʜʫ ʠ ʥʘʯʘʣʴʥʫʶ ʬʘʟʫ [3]. 

ʊʝʥʟʦʩʪʘʥʮʠʷ (ʪʝʥʟʦʤʝʪʨʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ) ï ʘʧʧʘʨʘʪʫʨʘ, ʧʨʝʜʥʘʟʥʘʯʝʥ-

ʥʘʷ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʪʝʥʟʦʜʘʪʯʠʢʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʳʜʘ-

ʯʠ ʢʦʤʘʥʜ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʪʦʡ ʦʙʨʘʙʦʪʢʠ [5]. 

ɺ ʨʦʣʠ ʪʝʥʟʦʜʘʪʯʠʢʦʚ ʠ ʩʝʡʩʤʦʧʨʠʸʤʥʠʢʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʘʢʩʝʣʝʨʦʤʝʪʨʳ (ʧʨʠʙʦʨʳ, ʠʟʤʝʨʷʶʱʠʝ ʫʩʢʦʨʝʥʠʝ ʩʤʝʱʝʥʠʷ). 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʧʣʘʥ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʇʨʦʚʝʜʝʥʠʝ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ, ʦʧʨʝʜʝʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʣʝʙʘ-

ʥʠʡ; 

2. ɺʳʙʦʨ BIM-ʩʨʝʜʩʪʚ ʠ ʩʦʟʜʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʤʦʜʝʣʠ ʩʨʝʜʩʪʚʘʤʠ 

BIM-ʪʝʭʥʦʣʦʛʠʡ; 

3. ɺʳʙʦʨ CAE-ʩʠʩʪʝʤʳ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʛʨʘʤʤʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʙʦʪʳ ʢʦʥʩʪʨʫʢʮʠʡ: 

- ʵʢʩʧʦʨʪ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʤʦʜʝʣʠ ʚ ʇʆ ʜʣʷ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʩʦʟʜʘ-

ʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʟ ʘʨʭʠʪʝʢʪʫʨʥʦʡ; 

- ʧʝʨʝʜʘʯʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ; 
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- ʨʘʩʯʸʪ ʤʦʜʝʣʠ ʥʘ ʜʠʥʘʤʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ. 

4. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʸʪʘ, ʨʘʩʩʤʦʪʨʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʝ-

ʥʠʷ ʨʷʜʘ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʚʣʠʷʥʠʷ ʢʦʣʝʙʘʥʠʡ ʥʘ ʟʜʘ-

ʥʠʝ. 
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The article sets the task to analyze the behavior of the load-bearing structures of the build-

ing under the impacts of the railway transport with the use of BIM technologies. The article pro-

poses possible research methods and draws up a research plan. 

Keywords: dynamic loads, railway transport, industrial seismic, BIM, CAE (FEM, FVM), 

CAD.  

 

ʋɼʂ 62-1 

ʈʆɹʆʊʓ ɺ ʄɽɼʀʎʀʅɽ 

 

ʇ.ʉ. ʅʝʨʝʪʠʥ, ʊ.ɸ. ʇʠʱʫʣʠʥʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ.ʧʝʜ.ʥʘʫʢ, ʜʦʮʝʥʪ ʀ.ɸ. ʉʦʨʦʢʠʥʘ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 

ɸʥʥʦʪʘʮʠʷ. ʄʝʜʠʮʠʥʘ ʠ ʥʘʫʯʥʳʡ ʧʨʦʛʨʝʩʩ ʥʝ ʩʪʦʷʪ ʥʘ ʤʝʩʪʝ. ɺ ʥʘʰʝ ʚʨʝʤʷ ʤʝʜʠ-

ʮʠʥʘ ʤʦʞʝʪ ʙʦʨʦʪʴʩʷ ʟʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʩ ʧʦʤʦʱʴʶ ʨʦʙʦʪʦʚ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʤʝ-

ʭʘʥʠʟʤʦʚ ʩ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʴʶ ʧʦʜʚʠʞʥʦʩʪʠ. ʋʩʧʝʭ ʵʪʠʭ ʤʘʰʠʥ ʫʞʝ ʧʦʜʪʚʝʨʞʜʝʥ, ʥʝ 

ʫʤʦʣʷʷ ʦʛʨʦʤʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʦʬʝʩʩʠʠ ʚʨʘʯʘ. 



178 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʝʜʠʮʠʥʘ, ʨʦʙʦʪ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ. 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʥʝʢʦʪʦʨʳʝ ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ ʠ ʧʫʙʣʠʢʘʮʠʠ ʦ ʤʝʜʠʮʠʥ-

ʩʢʠʭ ʨʦʙʦʪʘʭ, ʥʝʚʦʟʤʦʞʥʦ ʥʝ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 2-3 ʛʦʜʘ ʦʙʨʘʟʫʝʪʩʷ 

ʩʢʘʯʦʢ ʚ ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ ʨʳʥʢʘ ʨʦʙʦʪʦʚ, ʧʦʩʪʘʚʣʷʝʤʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ 

ʨʘʙʦʪʳ ʚ ʙʦʣʴʥʠʮʘʭ. ɹʫʜʫʱʝʝ, ʛʜʝ ʚ ʙʦʣʴʥʠʮʘʭ ʪʨʫʜʷʪʩʷ ʚʩʝʚʦʟʤʦʞʥʳʝ ʨʦʙʦ-

ʪʳ, ʘ ʪʘʢʞʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʞʝʥʝʨʦʚ ʧʦ ʠʭ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʝ, 

ʜʝʣʘʝʪʩʷ ʚʩʸ ʙʦʣʴʰʝ ʨʝʘʣʴʥʳʤ. 

ʅʘʟʚʘʥʠʝ çʨʦʙʦʪè ʫʢʦʨʝʥʠʣ ʚ ʨʝʯʠ ʂ. ʏʘʧʝʢ ʚ ʩʚʦʝʡ ʧʴʝʩʝ çR.è ʚ 1920 ʛ. 

ð ʪʘʢ ʠʤʝʥʦʚʘʣʠʩʴ ʥʝʥʘʪʫʨʘʣʴʥʦ ʩʦʪʚʦʨʝʥʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʨʘʙʦʯʠʝ, ʧʨʠ-

ʤʝʥʷʚʰʠʝʩʷ ʥʘ ʩʣʦʞʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪʘʭ. ʏʝʰʩʢʦʝ ʥʘʟʚʘʥʠʝ 

çrobotaè ʦʙʦʟʥʘʯʘʝʪ ʪʷʞʝʣʳʡ ʬʠʟʠʯʝʩʢʠʡ ʪʨʫʜ. ʇʨʝʜʚʝʩʪʴʷ ʧʠʩʘʪʝʣʷ ʩʪʘʣʠ 

ʚʝʱʠʤʠ ð ʤʳ ʩʯʠʪʘʝʤʩʷ ʦʯʝʚʠʜʮʘʤʠ ʪʦʛʦ, ʢʘʢ ʫʤʦʧʦʤʨʘʯʠʪʝʣʴʥʘʷ ʤʳʩʣʴ 

ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʦʙʣʠʢʝ ʤʥʦʛʦʮʝʣʝʚʦʛʦ ʘʚʪʦʤʘʪʘ, ʩʧʦʩʦʙʥʦʛʦ ʠʩʧʦʣʥʷʪʴ ʤʥʦʛʠʝ 

ʬʫʥʢʮʠʠ ʯʝʣʦʚʝʢʘ, ʟʘʤʝʥʠʚ ʝʛʦ ʥʘ ʩʣʦʞʥʳʭ ʠ ʚʨʝʜʥʳʭ ʨʘʙʦʪʘʭ. 

ʈʦʙʦʪʝʭʥʠʢʘ ʙʫʜʪʦ ʥʦʚʦʠʩʧʝʯʝʥʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʚʝʷʥʠʝ ʧʦʷʚʠʣʘʩʴ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʛʨʦʤʘʜʥʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʜʦʩʪʠʛʥʫʪʦʛʦ ʥʳʥʝʰʥʝʡ ʥʘʫʢʦʡ ʚ ʬʦʨʤʠ-

ʨʦʚʘʥʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʤʝʭʘʥʠʢʠ. 

ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʦʙʦʪʳ ʜʝʣʷʪʩʷ ʥʘ ʨʦʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʥʳʤ, ʘʜʘʧʪʠʚ-

ʥʳʤ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʜʚʠʞʝʥʠʝʤ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʩʪʝʧʝʥʷʤ ʧʦʜʚʠʞʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʙʝʩʧʨʝʨʳʚʥʳʤ ʠ ʧʨʝʨʳʚʠʩʪʦ-

ʧʦʟʠʮʠʦʥʥʳʤ. 

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʷʚʣʷʝʪʩʷ 

ʚʳʩʦʢʘʷ ʥʘʜʝʞʥʦʩʪʴ ʣʝʯʝʥʠʷ, ʩʦʢʨʘʱʝʥʠʝ ʦʧʘʩʥʦʩʪʠ ʥʘʥʝʩʝʥʠʷ ʫʱʝʨʙʘ ʟʜʦ-

ʨʦʚʴʶ ʣʶʜʝʡ. ɺ ʜʘʥʥʦʝ ʚʨʝʤʷ ʨʦʙʦʪʳ ʠʛʨʘʶʪ ʙʦʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʬʦʨʤʠ-

ʨʦʚʘʥʠʠ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʤʝʜʠʮʠʥʳ. ʆʥʠ ʩʦʜʝʡʩʪʚʫʶʪ ʯʝʪʢʦʡ ʩʣʫʞʙʝ ʧʨʠ ʦʧʝ-

ʨʘʮʠʷʭ, ʤʦʛʫʪ ʚʳʧʦʣʥʠʪʴ ʜʠʘʛʥʦʩʪʠʢʫ ʠ ʫʩʪʘʥʦʚʠʪʴ ʜʠʘʛʥʦʟ. ɿʘʤʝʱʘʶʪ ʥʝ-

ʜʦʩʪʘʶʱʠʝ ʢʦʥʝʯʥʦʩʪʠ ʠ ʦʨʛʘʥʳ, ʨʝʢʦʥʩʪʨʫʠʨʫʶʪ ʠ ʫʣʫʯʰʘʶʪ ʬʠʟʠʦʣʦʛʠʯʝ-

ʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʩʦʢʨʘʱʘʶʪ ʚʨʝʤʷ ʜʣʷ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ, ʛʘʨʘʥʪʠ-

ʨʫʶʪ ʫʜʦʙʩʪʚʦ, ʩʢʦʨʦʩʪʴ ʨʝʘʛʠʨʦʚʘʥʠʷ ʠ ʫʜʦʙʩʪʚʦ, ʵʢʦʥʦʤʷʪ ʪʨʘʪʳ ʥʘ ʩʝʨʚʠʩ. 

ʈʦʙʦʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ: ʨʦʙʦʪʳ ʭʠʨʫʨʛʠ, ʨʦʙʦʪʠʟʠʨʦ-

ʚʘʥʥʳʝ ʧʨʦʪʝʟʳ, ʥʘʥʦʨʦʙʦʪʳ. 

ʆʜʥʠʤ ʠʟ ʦʩʦʙʝʥʥʦ ʧʦʧʫʣʷʨʥʳʭ ʠ ʟʥʘʤʝʥʠʪʳʭ ʩʪʘʣ ʨʦʙʦʪ çɼʘ ɺʠʥʯʠè 

(ʨʠʩ. 1). 

ʇʨʦʛʨʝʩʩʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʵʪʦʛʦ ʨʦʙʦʪʘ ʩʤʝʰʠʚʘʝʪ ʚʩʝ ʜʦʩʪʦʠʥʩʪʚʘ ʥʘ-

ʩʪʦʷʱʝʡ ʠ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʡ. ɺ ʪʝʯʝʥʠʝ ʦʧʝʨʘʮʠʠ ʚʨʘʯ ʫʩʪʨʘʠʚʘ-

ʝʪʩʷ ʟʘ ʧʫʣʴʪʦʤ ʫʧʨʘʚʣʝʥʠʷ, ʝʛʦ ʜʚʠʞʝʥʠʷ ʪʦʯʥʦ ʢʦʧʠʨʫʶʪʩʷ ʨʦʙʦʪʦʤ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʫʶ ʦʧʝʨʘʮʠʶ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʥʘʜʝʞ-

ʥʦʩʪʴ ʝʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ. ʍʠʨʫʨʛʠʯʝʩʢʠʡ ʨʦʙʦʪ ɼʘ ɺʠʥʯʠ ʦʙʦʨʫʜʦʚʘʥ ʫʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʤʠ ʤʘʥʠʧʫʣʷʪʦʨʘʤʠ ʠʟ ʯʝʪʳʨʝʭ ʨʫʢ, ʦʜʥʘ ʦʙʣʘʜʘʝʪ ʚʥʫʪ-

ʨʝʥʥʝʡ ʢʘʤʝʨʦʡ, ʯʪʦ ʧʝʨʝʜʘʝʪ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʥʘ ʧʫʣʴʪ, ʝʱʝ 

ʜʚʝ ʟʘʤʝʥʷʶʪ ʨʫʢʠ ʜʦʢʪʦʨʘ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ, ʘ ʯʝʪʚʝʨʪʘʷ ʨʘʙʦ-

ʪʘʝʪ ʚ ʨʦʣʠ ʧʦʤʦʱʥʠʢʘ. 
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ʈʠʩʫʥʦʢ 1. ʈʦʙʦʪ çɼʘ ɺʠʥʯʠè 

 

ʇʦʩʨʝʜʩʪʚʦʤ ʣʝʟʚʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʢʦʥʮʝ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʭ ʨʫʢ, 

ʜʝʣʘʶʪʩʷ ʥʘʜʨʝʟʳ ʚʝʣʠʯʠʥʦʡ ʦʜʠʥ, ʜʚʘ ʩʘʥʪʠʤʝʪʨʘ. ʇʦʩʨʝʜʩʪʚʦʤ ʪʘʢʦʛʦ ʥʝ-

ʙʦʣʴʰʦʛʦ ʥʘʜʨʝʟʘ ʫʤʝʥʴʰʘʝʪʩʷ ʫʨʦʚʝʥʴ ʪʨʘʚʤʳ ʪʢʘʥʝʡ. ʉʚʝʨʭʪʦʯʥʦʩʪʴ ʜʚʠ-

ʞʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʤʘʥʠʧʫʣʷʪʦʨʦʚ ʦʧʝʨʝʞʘʝʪ ʩʧʦʩʦʙʥʦʩʪʠ ʨʫʢ ʣʶʜʝʡ. 

ʆʙʣʘʜʘʷ ʙʦʣʴʰʠʤʯʠʩʣʦʤ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦʚʦʨʦʪʘ ʥʘ ʜʝ-

ʚʷʥʦʩʪʦ ʛʨʘʜʫʩʦʚ, ʨʫʢʠ ʨʦʙʦʪʘ ʦʙʣʘʜʘʶʪ ʦʩʦʙʦʡ ʘʤʧʣʠʪʫʜʦʡ ʜʚʠʞʝʥʠʡ. 

ʊʘʢ ʞʝ ʚʚʝʜʝʥʳ ʠ ʨʦʙʦʪʳ ʧʦʤʦʱʥʠʢʠ, ʠʭ ʪʝʤʦʡ ʙʫʜʝʪ ʢʦʥʢʨʝʪʥʘʷ ʧʦʜ-

ʜʝʨʞʢʘ ʜʦʢʪʦʨʘʤ, ʠʩʭʦʜʥʳʝ ʤʦʜʝʣʠ ʫʞʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʙʦʣʴʥʠ-

ʮʘʭ ʠʥʦʩʪʨʘʥʥʦʡ ʤʝʜʠʮʠʥʳ. Yurina, ʤʘʰʠʥʘ ʦʪ ʷʧʦʥʩʢʦʡ ʬʠʨʤʳ 

JapanLogicMachine, ʢʦʪʦʨʳʝ ʫʤʝʶʪ ʧʝʨʝʥʦʩʠʪʴ ʣʝʞʘʯʠʭ ʙʦʣʴʥʳʭ. ʈʦʙʦʪ ʜʦ-

ʚʦʣʴʥʦ ʢʦʤʧʘʢʪʥʳʡ, ʤʦʞʝʪ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʚ ʫʟʢʠʭ ʢʦʨʠʜʦʨʘʭ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʭʦʨʦʰʠʤ ʘʩʩʠʩʪʝʥʪʦʤ ʜʣʷ ʚʨʘʯʝʡ. 

ʈʝʘʣʴʥʳʡ ʭʦʜ ʚ ʙʫʜʫʱʝʝ ʦʩʫʱʝʩʪʚʠʣʠ ʠʥʞʝʥʝʨʳ ʠʟ ʄʘʩʩʘʯʫʩʝʪʩʢʦʛʦ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʩʤʝʥʠʚʰʠʝ ʚʨʘʯʘ-ʬʠʟʠʦʪʝʨʘʧʝʚʪʘ ʨʦʙʦ-

ʪʦʤ. ʃʶʜʠ, ʧʝʨʝʥʝʩʰʠʝ ʠʥʩʫʣʴʪ, ʥʘ ʜʦʣʛʦʝ ʚʨʝʤʷ ʥʫʞʜʘʶʪʩʷ ʚ ʧʦʤʦʱʠ. ɺ 

ʭʦʜʝ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ ʠ ʜʘʞʝ ʣʝʪ ʦʥʠ ʟʘʥʦʚʦ ʦʙʫʯʘʶʪʩʷ ʭʦʜʠʪʴ, ʜʝʨʞʘʪʴ 

ʣʦʞʢʫ ʚ ʨʫʢʘʭ, ʜʝʣʘʪʴ ʙʘʥʘʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʠ ʪ.ʜ. ʉʝʛʦʜʥʷ ʠʤ ʤʦʛʫʪ ʧʦʩʦʜʝʡ-

ʩʪʚʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʜʦʢʪʦʨʘ, ʥʦ ʠ ʨʦʙʦʪʳ. ɺ ʦʪʜʝʣʝʥʠʷ ʧʦʤʦʱʠ ɹʦʩʪʦʥʩʢʦʡ 

ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʙʦʣʴʥʠʮʳ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʭʦʜʷʪ ʠʩʧʳʪʘʥʠʷ ʥʦʚʦʷʚʣʝʥʥʦʡ ʫʩ-

ʪʘʥʦʚʢʠ. ʇʘʮʠʝʥʪ ʚʳʟʜʦʨʘʚʣʠʚʘʶʱʠʡ ʦʪ ʠʥʩʫʣʴʪʘ ʤʦʞʝʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʫʩʣʫʛʘʤʠ ʫʜʠʚʠʪʝʣʴʥʦʛʦ ʨʦʙʦʪʘ ʫʧʨʘʚʣʷʷ ʢʫʨʩʦʨʦʤ ʥʘ ʵʢʨʘʥʝ ʠʣʠ ʜʞʦʡʩʪʠ-

ʢʦʤ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, ʨʦʙʦʪ ʩʘʤ ʧʦʜʚʠʥʝʪ ʝʛʦ ʨʫʢʫ ʚ ʥʫʞʥʦʝ ʧʦʣʦʞʝʥʠʝ. 

ʅʝ ʦʩʪʘʚʠʪ ʨʘʚʥʦʜʫʰʥʳʤ ʠ ʨʦʙʦʪ-ʫʩʪʨʠʮʘ ʜʣʷ ʣʝʯʝʥʠʷ ʛʣʘʟ, ʢʦʪʦʨʳʡ 

ʟʘʤʝʥʷʝʪ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʨʦʙʦʪʦʚ ʚ ʪʦʤ, ʯʪʦ ʧʦʩʣʝʜʥʠʝ ʥʝ ʤʦʛʫʪ ʚʦʙʨʘʪʴ ʚ 

ʩʝʙʷ ʭʦʪʴ ʢʘʢʠʝ-ʪʦ ʤʦʪʦʨʳ ʠ ʧʨʠʚʦʜʳ, ʪʘʢ ʢʘʢ ʤʝʩʪʘ ʚʦʚʩʝ ʥʝ ʭʚʘʪʘʝʪ ʜʣʷ ʢʘ-

ʢʦʡ-ʣʠʙʦ ʵʣʝʢʪʨʦʥʠʢʠ. ɿʥʘʷ, ʯʪʦ ʛʣʘʟʥʘʷ ʞʠʜʢʦʩʪʴ ʦʙʣʘʜʘʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʨʦʙʦʪʦʚ ʧʨʠʚʳʯʥʳʡ 

ʧʨʠʚʦʜ ʥʝ ʛʦʜʠʪʩʷ. ʈʘʟʨʝʰʝʥʠʝʤ ʟʘʜʘʯʠ ʦʢʘʟʘʣʠʩʴ ʨʦʙʦʪʳ-ʫʩʪʨʠʮʳ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʳʡ ʧʨʠʚʦʜ ï ʪʦ ʝʩʪʴ ʜʚʠʞʝʥʠʝ ʚʧʝʨʝʜ ʠ 

ʥʘʟʘʜ, ʘ ʥʝ ʙʘʟʦʚʦʝ ʢʨʫʛʦʚʦʝ ʚʨʘʱʝʥʠʝ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟ ʀʥʩʪʠʪʫʪʘ ʫʤʥʳʭ 



180 

 

ʩʠʩʪʝʤ ʠʤʝʥʠ ʄʘʢʩʘ ʇʣʘʥʢʘ (ɻʝʨʤʘʥʠʷ), ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʧʨʦʬʝʩʩʦʨʘ ʇʠʨʘ 

ʌʠʰʝʨʘ ʫʟʥʘʣʠ, ʯʪʦ ʨʦʙʦʪʳ ʚ ʬʦʨʤʝ ʫʩʪʨʠʮ ʧʨʦʷʚʣʷʶʪʩʷ ʦʪʣʠʯʥʳʤʠ ʧʣʦʚ-

ʮʘʤʠ ʚ ʥʝʥʴʶʪʦʥʦʚʩʢʦʡ ʞʠʜʢʦʩʪʠ. 

ɺʩʣʝʜʩʪʚʠʝ ʙʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ ʩʦʟʜʘʥʠʷ ʚʩʝ ʙʦʣʴʰʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʨʦʙʦʪʦʚ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ 

ʟʘʷʚʠʪʴ, ʯʪʦ ʚ ʥʝʜʘʣʝʢʦʤ ʙʫʜʫʱʝʤ ñʨʘʟʫʤʥʳʝò ʤʘʰʠʥʳ ʟʘʡʤʫʪ ʜʦʩʪʦʡʥʦʝ 

ʤʝʩʪʦ ʚ ʥʝʢʦʪʦʨʳʭ ʧʨʦʬʝʩʩʠʷʭ, ʯʪʦʙʳ ʦʙʣʝʛʯʠʪʴ ʪʨʫʜ ʯʝʣʦʚʝʢʘ ʠ ʢʘʯʝʩʪʚʝʥ-

ʥʦ ʫʣʫʯʰʠʪʴ ʝʛʦ ʟʜʦʨʦʚʴʝ! 
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Medicine and scientific progress do not stand still. Nowadays, medicine can fight for hu-

man health with the help of robots, spatial mechanisms with a high degree of mobility. The suc-

cess of these machines has already been confirmed, without begging the enormous importance of 

the medical profession. 

Keywords: Medicine, robot, robotics. 
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ɺ ʧʨʦʮʝʩʩʝ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʥʝʞʝʩʪʢʠʭ ʜʦʨʦʞʥʳʭ ʦʜʝʞʜ ʠʩʧʦʣʴʟʫʶʪ 

ʨʘʟʣʠʯʥʳʝ ʦʪʨʘʩʣʝʚʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʩʪʘʥʜʘʨʪʳ. ʀʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʫʧʦʤʷʥʫʪʳʭ ʜʦʢʫʤʝʥʪʘʭ, ʜʦʣʞʥʦ ʦʙʝʩ-

ʧʝʯʠʪʴ ʨʘʟʨʘʙʦʪʢʫ ʦʧʪʠʤʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʤʥʦʛʦʩʣʦʡʥʳʭ ʦʜʝʞʜ ʩ ʥʘʠ-

ʣʫʯʰʠʤʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ [1]. ʈʘʩ-

ʯʝʪʳ ʤʥʦʛʦʩʣʦʡʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʜʦʨʦʛ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʨʝʰʝʥʠʷʭ ʥʝʢʦʪʦ-

ʨʳʭ ʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ ʣʠʥʝʡʥʦʡ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʨʝʰʝʥʠʠ 

ʤʦʜʝʣʴʥʦʡ ʟʘʜʘʯʠ ʜʣʷ ʫʧʨʫʛʦʛʦ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʘʛʨʫʞʝʥʥʦʛʦ ʥʘ ʚʥʝʰʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʦʨʤʘʣʴʥʦʡ ʦʩʝʩʠʤʤʝʪʨʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩʦ-

ʩʪʦʠʪ ʚ ʧʦʣʫʯʝʥʠʠ ʟʥʘʯʝʥʠʡ ʥʦʨʤʘʣʴʥʳʭ, ʢʘʩʘʪʝʣʴʥʳʭ, ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, 

ʘ ʪʘʢʞʝ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ ʚ ʟʘʜʘʥʥʦʡ ʪʦʯʢʝ ʫʧʨʫʛʦʡ 

ʩʨʝʜʳ. ʊʨʠ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʷ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ, ʠʩʧʦʣʴʟʫʶʱʠʤ 

ʟʥʘʯʝʥʠʷ ʥʦʨʤʘʣʴʥʳʭ ʠ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ [2]. ʈʘʟʣʠʯʥʳʝ ʨʘʩʯʝʪʥʳʝ 

ʤʝʪʦʜʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʥʳʝ ʩʠʩʪʝʤʳ ʦʙʦʟʥʘʯʝʥʠʡ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ: ʧʦ 

ʚʝʣʠʯʠʥʝ ʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʳʭ ʬʦʨʤʫʣ. ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ 

ʤʥʦʛʦʩʣʦʡʥʦʤ ʫʧʨʫʛʦʤ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʝ ʜʘʥʥʳʝ ʧʦʜʭʦʜʳ ʤʦʛʫʪ ʥʝ ʩʦʦʪʚʝʪ-

ʩʪʚʦʚʘʪʴ ʜʨʫʛ ʜʨʫʛʫ, ʠ ʜʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʥʘʧʨʠ-

ʤʝʨ, ʧʨʠ ʧʝʨʝʥʦʩʝ ʜʘʥʥʳʭ ʠʟ ʦʜʥʦʡ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʚ ʜʨʫʛʫʶ.  

ɿʘʜʘʜʠʤ ʜʝʢʘʨʪʦʚʫ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ zyx ,,  ʠ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʩʠʩ-

ʪʝʤʫ ʢʦʦʨʜʠʥʘʪ zr ,,q  (ʈʠʩ.1) ʩ ʩʦʚʤʝʱʝʥʥʳʤʠ ʚ ʪʦʯʢʝ O  ʥʘʯʘʣʘʤʠ. 

ʇʫʩʪʴ, ʢʨʦʤʝ ʪʦʛʦ, ʦʢʘʟʳʚʘʶʪʩʷ ʩʦʚʤʝʱʝʥʥʳʤʠ ʦʩʠ ὕὢ ʠὕὶ, ʘ ʦʩʴ OZʷʚʣ̫-
ʝʪʩʷ ʦʙʱʝʡ. ʋʛʦʣ — ʦʪʩʯʠʪʳʚʘʝʪʩʷ ʚ ʧʣʦʩʢʦʩʪʠ 0=z  ʦʪ ʦʩʠ ὕὶ. ɺ ʚʳʙʨʘʥ-

ʥʳʭ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʦ ʟʘʜʘʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦʤ 0²z  ʠ 

ʦʛʨʘʥʠʯʝʥʦ ʧʣʦʩʢʦʩʪʴʶ 0=z . ʋʧʨʫʛʘʷ ʩʨʝʜʘ ʤʦʞʝʪ ʙʳʪʴ ʤʥʦʛʦʩʣʦʡʥʦʡ. 

ʂʘʞʜʳʡ ʩʣʦʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ʠ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ ʇʫʘʩʩʦʥʘ. ʅʘʛʨʫʟʢʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʦ,  ʨʘʩʧʨʝʜʝ-

ʣʝʥʘ ʨʘʚʥʦʤʝʨʥʳʤ ʦʙʨʘʟʦʤ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ὴʚ ʛʨʘʥʠʮʘʭ ʢʨʫʛʘ ʨʘʜʠʫʩʘ 0R  

ʩ  ʮʝʥʪʨʦʤ ʚ ʥʘʯʘʣʝ ʢʦʦʨʜʠʥʘʪ O  ʥʘ ʧʣʦʩʢʦʩʪʠ 0=z .  

 
 

ʈʠʩʫʥʦʢ 1. ɼʝʢʘʨʪʦʚʘ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ zyx ,,  ʠ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʩʠʩ-

ʪʝʤʘ ʢʦʦʨʜʠʥʘʪ zr ,,q  (ʈʠʩ.1) ʩ ʩʦʚʤʝʱʝʥʥʳʤʠ ʚ ʪʦʯʢʝ O  ʥʘʯʘʣʘʤʠ. 

2R0 

X, r 

 

Y 

O 

Z 
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ʇʦʩʢʦʣʴʢʫ ʧʦ ʧʨʝʜʧʦʣʦʞʝʥʠʶ ʚʥʝʰʥʷʷ ʥʘʛʨʫʟʢʘ ʷʚʣʷʝʪʩʷ ʦʩʝʩʠʤʤʝʪ-

ʨʠʯʥʦʡ, ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫʧʨʫʛʦʡ 

ʩʨʝʜʳ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ (zr ,,q )  ʜʦʣʞʥʳ ʟʘʚʠʩʝʪʴ  ʪʦʣʴʢʦ ʦʪ ʜʚʫʭ ʢʦʦʨʜʠʥʘʪ 

zr , .  ɺ ʣʠʥʝʡʥʦʡ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ ʥʘʭʦʞʜʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʠ ʩʤʝʱʝʥʠʡ 

ʩʚʦʜʠʪʩʷ ʢ ʧʦʩʪʨʦʝʥʠʶ ʬʫʥʢʮʠʠ ʥʘʧʨʷʞʝʥʠʡ •(ὶ,ᾀ), ʷʚʣʷʶʱʝʡʩʷ ʬʦʨʤʘʣʴ-

ʥʳʤ ʨʝʰʝʥʠʝʤ  ʙʠʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ 

 0),(22 =ÐÐ zrj  (1) 

ʌʫʥʢʮʠʷ •ὶ,ᾀ  ʩʚʷʟʘʥʘ ʩ ʥʦʨʤʘʣʴʥʳʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ 

„ᾀὶ,ᾀ,„ὶὶ,ᾀ,„—ὶ,ᾀ ʠ ʢʘʩʘʪʝʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ †ὶᾀὶ,ᾀʩʦʦʪʥʦʰʝʥʠʷ-
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ɻʣʘʚʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʜʝʡʩʪʚʫʶʪ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʢ 

ʧʣʦʱʘʜʢʘʤ ʚʳʜʝʣʝʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʩ ʥʫʣʝʚʳʤʠ ʢʘʩʘʪʝʣʴʥʳʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ. 

ɺ ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʜʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʫʧʨʫʛʦʡ ʩʨʝʜʳ 

ʛʣʘʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʣʠʙʦ ʪʦʣʴʢʦ ʪʨʠ, ʣʠʙʦ ʙʝʩʢʦʥʝʯʥʦ ʤʥʦʛʦ 

[3]. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʪʨʠ ʛʣʘʚʥʳʭ ʧʣʦʱʘʜʢʠ ʦʙʷʟʘʥʳ ʙʳʪʴ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠ-

ʢʫʣʷʨʥʳʤʠ. ɺʪʦʨʘʷ ʩʠʪʫʘʮʠʷ ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʜʢʦ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʝʪʩʷ 

ʩʣʝʜʩʪʚʠʝʤ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʩʠʤʤʝʪʨʠʠ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ [4], ʟʥʘʯʝʥʠʷ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ „Ὥὶ,ᾀ, Ὥ= 1,2,3 ʚ ʢʘ-

ʞʜʦʡ ʪʦʯʢʝ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʘ ʷʚʣʷʶʪʩʷ ʢʦʨʥʷʤʠ ʢʫʙʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ 

 „3 Ὓ1„
2 + Ὓ2„ Ὓ3 = 0, (6) 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʚʘʨʠʘʥʪʳ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʩʨʝʜʳ: 

 

Ὓ1 = „ὶ+ „—+ „ᾀ , 
Ὓ2 = „ὶ„—+  „ὶ„ᾀ+ „—„ᾀ †ὶᾀ

2,(7) 

Ὓ3 = „ὶ„—„ᾀ „—†ὶᾀ
2. 

 

ʌʦʨʤʫʣʳ (7) ʧʦʟʚʦʣʷʶʪ ʟʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝ (6) ʚ ʚʠʜʝ: 

„3 „ὶ+ „—+ „ᾀ„
2 + „ὶ„—+  „ὶ„ᾀ+ „—„ᾀ †ὶᾀ

2 „  

 („ὶ„—„ᾀ „—†ὶᾀ
2) = 0 .  (8) 

ʃʝʛʢʦ ʧʨʦʚʝʨʠʪʴ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʪʨʝʭ ʢʦʨʥʝʡ ʫʨʘʚʥʝʥʠʷ (8) ʠ, ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʷʚʣʷʝʪʩʷ ʥʦʨʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ qs . 

ʇʦʵʪʦʤʫ ʧʨʘʚʘʷ ʯʘʩʪʴ ʫʨʘʚʥʝʥʠʷ (8) ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʘ ʚ ʧʨʦʠʟ-

ʚʝʜʝʥʠʝ, ʘ ʩʘʤʦ ʫʨʘʚʥʝʥʠʝ ʧʨʠʤʝʪ ʚʠʜ: 
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 0))()(()(
22 =-++-- rzzrzr tssssssss q . (9) 

ʂʦʨʥʠ ʫʨʘʚʥʝʥʠʷ (9) ʦʙʨʘʟʫʶʪ ʤʥʦʞʝʩʪʚʦ ʠʟ ʪʨʝʭ ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ: 
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 (10) 

ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ [4] ʧʨʝʜʣʘʛʘʶʪ ʥʘʠʙʦʣʴʰʝʝ ʠ ʥʘʠʤʝʥʴʰʝʝ ʯʠʩʣʦ ʩʨʝ-

ʜʠ ʢʦʨʥʝʡ (10) ʦʙʦʟʥʘʯʘʪʴ ʩʠʤʚʦʣʘʤʠ 
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ʊʦʛʜʘ ʪʨʝʪʴʝ ʛʣʘʚʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 2s  ʦʢʘʞʝʪʩʷ ʯʠʩʣʦʤ ʠʟ ʤʥʦʞʝʩʪʚʘ 

(10), ʦʩʪʘʚʰʠʤʩʷ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʠʟ ʥʝʛʦ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ 31 ,ss . 

ɺ ʥʝʢʦʪʦʨʳʭ ʨʘʩʯʝʪʥʳʭ ʩʭʝʤʘʭ ʚʳʧʦʣʥʷʶʪ ʩʦʨʪʠʨʦʚʢʫ ʟʥʘʯʝʥʠʡ (10) ʧʦ 

ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ. 

ʆʜʥʘʢʦ ʯʘʱʝ ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʦ ʤʝʭʘʥʠʢʝ ʛʨʫʥʪʦʚ ʠʩʧʦʣʴʟʫʶʪ ʦʙʦʟʥʘʯʝ-

ʥʠʷ ʚʠʜʘ [5]: 

 ,4)(
2

1 22

1 ö
÷
õæ

ç
å +-++= rzrzrz tsssss  (11)  

 .4)(
2

1 22

3 ö
÷
õæ

ç
å +--+= rzrzrz tsssss  (12) 

ʊʦʛʜʘ, ʦʯʝʚʠʜʥʦ,  

 .2 qss =  (13) 

ɼʘʣʝʝ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʤʝʨʦʚ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ 

ʤʥʦʛʦʩʣʦʡʥʦʡ ʫʧʨʫʛʦʡ ʩʨʝʜʝ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʩʠʩʪʝʤʳ ʦʙʦʟʥʘʯʝʥʠʡ ʚ ʥʝʢʦ-

ʪʦʨʳʭ ʪʦʯʢʘʭ ʷʚʣʷʶʪʩʷ ʪʦʞʜʝʩʪʚʝʥʥʳʤʠ, ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ï ʨʘʟʣʠʯʥʳʤʠ. 

ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴʩʷ ʚ ʨʘʩʯʝʪʥʳʭ ʩʭʝʤʘʭ, ʚ ʦʪʨʘʩʣʝ-

ʚʳʭ ʥʦʨʤʘʭ ʠ ʩʪʘʥʜʘʨʪʘʭ. 

ʇʨʠʚʝʜʝʤ ʥʝʩʢʦʣʴʢʦ ʨʘʩʯʝʪʥʳʭ ʧʨʠʤʝʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʧʦʤʦʱʠ 

ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʩʠʩʪʝʤʝ ʩʠʤʚʦʣʴʥʦʡ ʤʘʪʝʤʘʪʠʢʠ 

MathematicaWolframResearch ʩʦʚʤʝʩʪʥʦ ʩ ʆʆʆ "ʅʊʎ"ɻʝʦʪʝʭʥʦʣʦʛʠʠ". ɺʦ 

ʚʩʝʭ ʧʨʠʤʝʨʘʭ ʛʣʘʚʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʧʨʦʥʫʤʝʨʦʚʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫ-

ʣʘʤʠ (11) ï (13). 

ʇʨʠʤʝʨ 1. ʇʫʩʪʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʜʥʦʨʦʜʥʦʛʦ ʫʧʨʫʛʦʛʦ ʧʦʣʫʧʨʦʩʪʨʘʥ-

ʩʪʚʘ ʜʝʡʩʪʚʫʝʪ ʨʘʚʥʦʤʝʨʥʘʷ ʚʝʨʪʠʢʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ p=12 

ʄʇʘ, ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ  ʧʦ ʧʣʦʱʘʜʠ ʢʨʫʛʘ ʨʘʜʠʫʩʘ Ὑ0 = 0.18 ʤ. ɺ ʪʦʯʢʝ 
ὶ= 0.00 ʤ , —=  “2ϳ , ᾀ= 0.04 ʤ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ (ʚ 
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ʪʦʯʢʝ ὼ= 0.00 ʤ , ώ= 0.20 ʤ , ᾀ= 0.04 ʤ ʚ ʜʝʢʘʨʪʦʚʳʭ ʢʦʦʨʜʠʥʘʪʘʭ) ʥʘ-

ʧʨʷʞʝʥʠʷ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ (ʄʧʘ): 

„ᾀ= 2,38195;  „ὶ= 3,06971;  „—= 1,94579; †ὶᾀ= 2,73796. 

ʀʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʳ (11) ï (13), ʧʦʣʫʯʠʤ ʟʥʘʯʝʥʠʷ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ 

(ʄʧʘ): 

„1 = 5,48531;  „2 = 1,94579;  „3 = 0,03364 , 

ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʦʯʢʝ ʚʳʧʦʣʥʷʶʪʩʷ ʥʝʨʘ-

ʚʝʥʩʪʚʘ .321 sss >>
 

ʇʨʠʤʝʨ 2. ʈʘʩʩʤʦʪʨʠʤ ʫʧʨʫʛʦʝ ʩʝʤʠʩʣʦʡʥʦʝ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʦ ʩʦ ʩʣʝ-

ʜʫʶʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

- ʤʦʜʫʣʠ ʫʧʨʫʛʦʩʪʠ ʖʥʛʘ (ʄʧʘ) ʚ ʢʘʞʜʦʤ ʩʣʦʝ: 

Ὁ1 = 4400,Ὁ2 = 3200,Ὁ3 = 200,Ὁ4 = 400,Ὁ5 = 3300,Ὁ6 = 80,Ὁ7 = 900.   
- ʢʦʵʬʬʠʮʠʝʥʪʳ ʇʫʘʩʩʦʥʘ ʚ ʢʘʞʜʦʤ ʩʣʦʝ: 

’1 = 0,25; ’2 = 0,35; ’3 = 0,35; ’4 = 0,35;’5 = 0,35; ’6 = 0,35; ’7 = 0,35.   
- ʫʨʘʚʥʝʥʠʷ ʧʣʦʩʢʦʩʪʝʡ ʨʘʟʜʝʣʷʶʱʠʭ ʩʣʦʠ: z  =ὬὭ,  i=1, é, 6;  

Ὤ1 = 0,02 ʤ , Ὤ2 = 1,02 ʤ, Ὤ3 = 2,54 ʤ, Ὤ4 = 3,61 ʤ, 

Ὤ5 = 4,12 ʤ, Ὤ6 = 5,32 ʤ. 

- ʥʘ ʛʨʘʥʠʮʘʭ ʩʣʦʝʚ ʚʳʧʦʣʥʷʶʪʩʷ ʫʩʣʦʚʠʷ ʞʝʩʪʢʦʛʦ (ʩʧʘʷʥʥʦʛʦ) ʢʦʥʪʘʢ-

ʪʘ, ʪ.ʝ. ʷʚʣʷʶʪʩʷ ʥʝʧʨʝʨʳʚʥʳʤʠ ʥʦʨʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ „ᾀ, ʢʘʩʘʪʝʣʴʥʦʝ ʥʘ-

ʧʨʷʞʝʥʠʝ †ὶᾀ, ʚʝʨʪʠʢʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝ  ὡ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝὟ. 

- ʥʘʛʨʫʟʢʘ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ p=12 ʄʇʘ ʨʘʩʧʨʝʜʝʣʝʥʘ  ʧʦ ʧʣʦʱʘʜʠ ʢʨʫʛʘ 

ʨʘʜʠʫʩʘ Ὑ0 = 0,185 ʤ. 

1. ɺ ʪʦʯʢʝ ὶ= 0,15 ʤ , —=  “2ϳ , ᾀ= 0,30 ʤ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ (ʚ ʪʦʯʢʝ ὼ= 0,00 ʤ , ώ= 0,15 ʤ , ᾀ= 0,30 ʤ ʚ ʜʝʢʘʨʪʦʚʳʭ ʢʦʦʨ-

ʜʠʥʘʪʘʭ) ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ (ʄʧʘ): 

„ᾀ= 3,30937; „ὶ= 0,64312; „—= 0,27374; †ὶᾀ= 1,24395; 
ɻʣʘʚʥʳʝ ʥʘʧʨʷʞʝʥʠʷ: „1 = 3,79960; „2 = 0,27374; „3 = 0,15289. 
ɺʳʧʦʣʥʷʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦ:   „1 > „2 > „3. 
2. ɺ ʪʦʯʢʝ ὶ= 0,15 ʤ , —=  “2ϳ , ᾀ= 1,30 ʤ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ (ʚ ʪʦʯʢʝ ὼ= 0,00 ʤ , ώ= 0,15 ʤ , ᾀ= 1,30 ʤ ʚ ʜʝʢʘʨʪʦʚʳʭ ʢʦʦʨ-

ʜʠʥʘʪʘʭ) ʠʤʝʶʪ ʤʝʩʪʦ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ (ʄʧʘ):  

„ᾀ= 0,11487; „ὶ= 0,006957; „—= 0,00626; †ὶᾀ= 0,00778; 
ɻʣʘʚʥʳʝ ʥʘʧʨʷʞʝʥʠʷ: „1 = 0,11543; „2 = 0,00626; „3 = 0,00640. 
ɺʳʧʦʣʥʷʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦ:   „1 > „3 > „2. 

3. ɺ ʪʦʯʢʝ ὶ= 0,00 ʤ , — [ɴ0, “2ϳ), ᾀ= 0,30 ʤ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʩʠʩ-

ʪʝʤʝ ʢʦʦʨʜʠʥʘʪ (ʥʘ ʦʩʠ OZ ʚ ʪʦʯʢʝ ὼ= 0,00 ʤ , ώ= 0,00 ʤ , ᾀ= 0,30 ʤ ʚ ʜʝ-

ʢʘʨʪʦʚʳʭ ʢʦʦʨʜʠʥʘʪʘʭ) ʥʘʧʨʷʞʝʥʠʷ ʠʤʝʶʪ  ʟʥʘʯʝʥʠʷ (ʄʧʘ):  

„ᾀ= 4,53520; „ὶ= 0,31129; „—= 0,31129; †ὶᾀ= 0,00. 
ɻʣʘʚʥʳʝ ʥʘʧʨʷʞʝʥʠʷ: „1 = 4,53520; „2 = 0,31129; „3 = 0,31129. 
ɺʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ:   „1 > „3 = „2. 
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The problem of ordering the main stresses in obtaining optimal designs of road clothes is 

considered. It is shown that the methods used in monographs and in the educational literature to 
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This circumstance must be taken into account when transferring data from one calculation 
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ʄʅʆɻʆʕʊɸɾʅʆɽ ɼɽʈɽɺʗʅʅʆɽ ʉʊʈʆʀʊɽʃʔʉʊɺʆ:  

ʇɽʈʉʇɽʂʊʀɺʓ, ʇʈʆɹʃɽʄʓ ʀ ɿɸɼɸʏʀ 

 

ɸ.ɸ.ʋʩʢʦʚ  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ.ʪʝʭʥ.ʥʘʫʢ ʆ.ɸ. ʄʠʭʘʡʣʝʥʢʦ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 
ɸʥʥʦʪʘʮʠʷ.ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʤʥʦʛʦʵʪʘʞʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʠʟ ʜʝʨʝʚʷʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ (ʩʚʳʰʝ 3-ʭ ʵʪʘʞʝʡ). 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʤʥʦʛʦʵʪʘʞʥʦʛʦ ʜʝʨʝʚʷʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʨʝʘ-

ʣʠʟʦʚʘʥʥʳʭ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ, ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʦʟʚʦʜʠʪʴ ʧʦʜʦʙʥʳʝ 

ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ. ʆʧʠʩʘʥʳ ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ ʠ ʧʦʩʪʘʚʣʝʥʳ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:ɼʝʨʝʚʷʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʤʥʦʛʦʵʪʘʞʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʤʥʦʛʦ-

ʵʪʘʞʥʦʝ ʜʝʨʝʚʷʥʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʪʝʭʥʦʣʦʛʠʷ 
 

ɼʝʨʝʚʷʥʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʤʝʝʪ ʜʘʣʝʢʠʝ ʢʦʨʥʠ: ʝʱʝ ʥʘʰʠ ʧʨʝʜʢʠ ʚʦʟ-

ʚʦʜʠʣʠ ʜʦʤʘ ʠʟ ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʭʦʣʦʜʘ ʠ ʭʠʱʥʠʢʦʚ. ʆʜʥʘʢʦ ʩ 

ʨʘʟʚʠʪʠʝʤ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ ʩʤʝʥʫ ʜʝʨʝʚʫ ʧʨʠʰʣʠ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʥʩʪ-

ʨʫʢʮʠʠ, ʞʝʣʝʟʦʙʝʪʦʥ, ʢʠʨʧʠʯ.  

ɼʨʝʚʝʩʠʥʘ ʷʚʣʷʝʪʩʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʦʥʘ ʛʦʨʘʟʜʦ ʣʝʛʯʝ ʙʝ-

ʪʦʥʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʦʟʚʦʜʠʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ (ʟʘ-

ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʬʫʥʜʘʤʝʥʪ), ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʥʘ. ɼʝʨʝ-
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ʚʷʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʘʨʘʚʥʝ ʩ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʤʠ ʢʦʥʩʪ-

ʨʫʢʮʠʷʤʠ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

(ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ). ʆʛʨʘ-

ʥʠʯʝʥʠʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʩʥʠʤʘʶʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʣʝʝʥʦʡ ʜʨʝʚʝʩʠʥʳ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʢʨʳʚʘʪʴ ʜʨʝʚʝʩʠʥʦʡ ʛʦʨʘʟʜʦ ʙʦʣʴʰʠʝ ʧʨʦʣʝʪʳ, ʯʝʤ ʞʝʣʝ-

ʟʦʙʝʪʦʥʥʳʤʠ ʠʣʠ ʩʪʘʣʴʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʠ ʨʘʟʚʠ-

ʚʘʝʪʩʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʥʦʛʦʵʪʘʞʥʳʭ ʜʝʨʝʚʷʥʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ.  

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨʳ ʤʥʦʛʦʵʪʘʞʥʳʭ ʜʝʨʝʚʷʥʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, 

ʫʞʝ ʚʦʟʚʝʜʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ: 

1) ɾʠʣʦʡ ʜʦʤ ʉʪʘʜʭʘʫʩ, ʛ. ʃʦʥʜʦʥ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ (ʨʠʩ. 1, ʨʠʩ.2). 

ɿʜʘʥʠʝ ʙʳʣʦ ʚʦʟʚʝʜʝʥʦ ʠʟ ʧʝʨʝʢʨʝʩʪʥʦ-ʩʢʣʝʝʥʥʳʭ ʧʘʥʝʣʝʡ, ʠʟʛʦʪʦʚʣʝʥ-

ʥʳʭ ʚ ɸʚʩʪʨʠʠ ʆʢʦʥʥʳʝ ʠ ʜʚʝʨʥʳʝ ʧʨʦʝʤʳ, ʤʦʥʪʘʞʥʳʝ ʧʘʟʳ, ʪʝʭʥʠʯʝʩʢʠʝ 

ʦʪʚʝʨʩʪʠʷ, ʢʘʥʘʣʳ ʜʣʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʠ ʙʳʣʠ ʩʜʝʣʘʥʳ ʚ ʧʘʥʝʣʷʭ ʥʘ ʟʘʚʦʜʝ, 

ʥʘ ʚʳʩʦʢʦʪʦʯʥʦʤ ʦʙʨʘʙʘʪʳʚʘʶʱʝʤ ʮʝʥʪʨʝ. ʇʦʩʣʝ ʩʦʦʨʫʞʝʥʠʝ ʙʳʣʦ ʧʦʢʨʳʪʦ 

ʫʪʝʧʣʠʪʝʣʝʤ ʠ ʦʙʣʠʮʦʚʘʥʦ ʬʠʙʨʦʮʝʤʝʥʪʥʳʤʠ ʧʘʥʝʣʷʤʠ. ɼʣʷ ʚʦʟʚʝʜʝʥʠʷ 

ʘʥʘʣʦʛʠʯʥʦʛʦ ʟʜʘʥʠʷ ʠʟ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʥʘʜʦʙʠʣʦʩʴ ʙʳ ʧʨʠ-

ʤʝʨʥʦ 72 ʥʝʜʝʣʠ, ʪʦʛʜʘ ʢʘʢ ʵʪʦ ʩʦʦʨʫʞʝʥʠʝ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʟʘ 49 ʥʝʜʝʣʴ [1].  

 

 
 

ʈʠʩ. 1. ʈʘʟʨʝʟ ʥʘʨʫʞʥʦʡ ʩʪʝʥʳ ʠ ʧʝʨʝʢʨʳʪʠʷ ʟʜʘʥʠʷ 
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ʈʠʩ. 2. ʈʘʟʨʝʟ ʥʘʨʫʞʥʦʡ ʩʪʝʥʳ 

 

2) ɾʠʣʦʝ ʟʜʘʥʠʝ ʌʦʨʪʝ ʃʠʚʠʥʛ, ʛ. ʄʝʣʴʙʫʨʥ, ɸʚʩʪʨʘʣʠʷ (ʨʠʩ.3). 

ʕʪʦ 10-ʪʠ ʵʪʘʞʥʦʝ ʟʜʘʥʠʝ ʚʳʩʦʪʦʡ 32,2 ʤ ʷʚʣʷʝʪʩʷ ʩʝʛʦʜʥʷ ʦʜʥʠʤ ʠʟ ʩʘ-

ʤʳʭ ʚʳʩʦʢʠʭ ʚ ʤʠʨʝ ʞʠʣʳʤ ʦʙʲʝʢʪʦʤ ʠʟ ʜʨʝʚʝʩʠʥʳ ʠ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʳʩʦ-

ʢʠʭ ʦʙʲʝʢʪʦʚ ʠʟ CLT. ʅʘ ʚʦʟʚʝʜʝʥʠʝ ʜʘʥʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʧʦʰʣʦ 759 ʧʘʥʝʣʝʡ. 

ʌʫʥʜʘʤʝʥʪ ʠ ʧʝʨʚʳʡ ʵʪʘʞ ʚʳʧʦʣʥʝʥʳ ʠʟ ʞʝʣʝʟʦʙʝʪʦʥʘ: ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘʱʠ-

ʪʠʪʴ ʜʝʨʝʚʷʥʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʦʪ ʘʪʘʢ ʪʝʨʤʠʪʦʚ. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ - 

ʜʝʨʝʚʷʥʥʳʝ, ʚʢʣʶʯʘʷ ʣʠʬʪʦʚʳʝ ʠ ʣʝʩʪʥʠʯʥʳʝ ʰʘʭʪʳ. ʉʪʝʥʳ ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ 

128-ʤʠʣʣʠʤʝʪʨʦʚʳʭ ʧʘʥʝʣʝʡ, ʧʝʨʝʢʨʳʪʠʷ - ʠʟ 146-ʤʠʣʣʠʤʝʪʨʦʚʳʭ. ɼʝʨʝʚʷʥ-

ʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʙʳʣʘ ʩʦʙʨʘʥʘ ʟʘ 38 ʜʥʝʡ. ɿʜʘʥʠʝ ʦʪʚʝʯʘʝʪ ʪʝʤ ʞʝ ʩʪʘʥʜʘʨʪʘʤ 

ʰʫʤʦʠʟʦʣʷʮʠʠ ʠ ʦʛʥʝʩʪʦʡʢʦʩʪʠ, ʯʪʦ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʦʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʨʝ-

ʚʝʩʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚʤʝʩʪʦ ʙʝʪʦʥʘ ʧʦʟʚʦʣʠʣʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʚʳʙʨʦʩ ʚ ʘʪʤʦ-

ʩʬʝʨʫ ʠ ʟʘʢʦʥʩʝʨʚʠʨʦʚʘʪʴ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʟʜʘʥʠʷ 1451 ʪʦʥʥ ʫʛʣʝʢʠʩʣʦʪʳ. 

ʌʘʩʘʜʳ ʦʪʜʝʣʘʥʳ ʘʣʶʤʠʥʠʝʚʳʤʠ ʧʘʥʝʣʷʤʠ [1]. 

 

 
 

ʈʠʩ. 3. ɾʠʣʦʝ ʟʜʘʥʠʝ ʌʦʨʪʝ ʃʠʚʠʥʛ 
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3) ʐʪʘʙ-ʢʚʘʨʪʠʨʘ Google ʚ ʃʦʥʜʦʥʝ (ʨʠʩ.4). 

Google ʥʘʯʘʣ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʛʨʦʤʥʦʡ ʰʪʘʙ-ʢʚʘʨʪʠʨʳ ʚ ʩʘʤʦʤ ʮʝʥʪʨʝ 

ʃʦʥʜʦʥʘ ʚ 2014 ʛʦʜʫ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʢʦʤʧʣʝʢʩʘ -  93000 ʤ
2
. ʅʘ ʢʨʳʰʝ ʟʜʘ-

ʥʠʷ ʨʘʟʤʝʩʪʠʪʩʷ ʩʘʜ.  ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʦʩʥʦʚʘ ʟʜʘʥʠʷ  - CLT (Cross-

LaminatedTimber). ʕʪʦ ʧʝʨʚʳʡ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʣʝʝʥʳʭ ʜʝʨʝʚʷʥʥʳʭ 

ʧʘʥʝʣʝʡ ʚ ʧʨʦʝʢʪʘʭ ʪʘʢʦʛʦ ʤʘʩʰʪʘʙʘ. ɺʳʙʨʦʩʳ ʫʛʣʝʨʦʜʘ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦ-

ʝʢʪʘ ʠ ʥʘ ʚʩʝʤ ʚʨʝʤʝʥʠ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʤʝʥʴʰʘʪʩʷ ʥʘ 40%. 

ɼʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʳʩʦʪʥʳʭ ʜʝʨʝʚʷʥʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʧʨʝʜʧʦ-

ʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʥʦʛʦʩʣʦʡʥʳʭ ʢʣʝʝʥʳʭ ʧʘʥʝʣʝʡ (ʨʠʩ.5). 

ʇʦʜʦʙʥʳʝ ʧʘʥʝʣʠ ʧʨʦʠʟʚʦʜʷʪʩʷ ʥʘ ʝʚʨʦʧʝʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠʟ ʜʨʝʚʝ-

ʩʠʥʳ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʚʣʘʞʥʦʩʪʴʶ ʜʦ 12%. ʅʘʧʨʘʚʣʝʥʠʝ ʚʦʣʦʢʦʥ ʢʘʞʜʦʛʦ ʧʦ-

ʩʣʝʜʫʶʱʝʛʦ ʩʣʦʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʜʳʜʫ-

ʱʝʛʦ ʩʣʦʷ. ʕʪʠ ʩʣʦʠ ʩʢʣʝʠʚʘʶʪʩʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤ, ʥʝ ʩʦʜʝʨʞʘʱʠʤ ʬʦʨ-

ʤʘʣʴʜʝʛʠʜʘ ʠ ʨʘʩʪʚʦʨʠʪʝʣʷ ʢʣʝʝʤ, ʧʨʦʰʝʜʰʠʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦ ʚʳʩʰʠʤ ʢʨʠ-

ʪʝʨʠʷʤ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʂʣʝʡ ʥʘʥʦʩʠʪʩʷ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʣʦʝʚ ʠ ʧʦ ʩʪʳʢʘʤ ʜʦʩʦʢ. ɿʘʪʝʤ ʩʣʦʠ ʧʨʝʩʩʫʶʪʩʷ ʧʦʜ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ 6 

ʢʛ/ʩʤ
2
. 

ʇʘʥʝʣʠ ʤʦʛʫʪ ʩʦʩʪʦʷʪʴ ʠʟ 3-ʭ ʠ ʙʦʣʝʝ ʩʣʦʝʚ, ʢʦʣʠʯʝʩʪʚʦ ʧʘʥʝʣʝʡ ʙʝʨʝʪʩʷ, 

ʦʙʳʯʥʦ, ʥʝʯʝʪʥʦʝ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʦʙʳʯʥʳʝ ʧʠʣʦʤʘʪʝʨʠʘʣʳ. ʊʘʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʦ ʤʥʦʛʦ ʨʘʟ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʯ-

ʥʦʩʪʴ ʠ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʘʥʝʣʝʡ ʢʘʢ ʚ ʧʨʦʜʦʣʴʥʦʤ, ʪʘʢ ʠ ʚ ʧʦʧʝʨʝʯʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʷʭ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʩʢʨʫʯʠʚʘʥʠʶ, ʜʦʩ-

ʪʠʛʘʝʪʩʷ ʚʳʩʦʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʠʟʜʝʣʠʡ ʥʘ ʚʝʩʴ ʧʝ-

ʨʠʦʜ ʞʠʟʥʠ ʩʪʨʦʝʥʠʷ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʘʢʞʝ ʚʳʩʦʢʫʶ ʦʛʥʝʩʪʦʡʢʦʩʪʴ ʠ 

ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ [2]. 
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ʈʠʩ. 4. ʐʪʘʙ-ʢʚʘʨʪʠʨʘ Google ʚ ʃʦʥʜʦʥʝ 

 

 
 

ʈʠʩ. 5. ʇʨʠʤʝʨ ʤʥʦʛʦʩʣʦʡʥʦʡ ʢʣʝʝʥʦʡ ʧʘʥʝʣʠ. 

 

ʕʪʠ ʠʟʜʝʣʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʥʝʩʫʱʠʭ ʩʪʝʥʦʚʳʭ ʧʘʥʝʣʝʡ, ʧʝʨʝ-

ʛʦʨʦʜʦʢ, ʧʝʨʝʢʨʳʪʠʡ, ʧʘʨʘʧʝʪʦʚ, ʥʝʩʫʱʠʭ ʵʣʝʤʝʥʪʦʚ ʣʝʩʪʥʠʮ, ʙʘʣʢʦʥʦʚ ʠ ʜʨ. 

ɼʣʷ ʥʘʨʫʞʥʳʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʩʪʝʥ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʤʥʦʛʦʩʣʦʡʥʳʝ ʧʘʥʝʣʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʪʨʝʙʫʝʤʳʡ ʫʨʦʚʝʥʴ ʪʝʧʣʦʠʟʦʣʷʮʠʠ, ʰʫʤʦʧʦʛʣʦʱʝʥʠʷ, ʚʣʘ-

ʛʦʟʘʱʠʱʝʥʥʦʩʪʠ. 
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ɼʣʷ ʩʪʳʢʦʚ ʠ ʩʦʯʣʝʥʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʢʨʝʧʝʞ-

ʥʳʝ ʵʣʝʤʝʥʪʳ [3]. ɼʣʷ ʩʦʝʜʠʥʝʥʠʷ ʧʘʥʝʣʝʡ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʧʝʨʝʢʨʳʪʠʡ ʠ ʚ 

ʩʪʳʢʘʭ ʪʠʧʘ "ʩʪʝʥʘ-ʧʝʨʝʢʨʳʪʠʝ" ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʘʥʝʣʝʡ ʨʝʢʦʤʝʥʜʫʶʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʩʘʤʦʥʘʨʝʟʘʶʱʠʝ ʰʫʨʫʧʳ (ʨʠʩ.6). 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 1-ʡ ʚʘʨʠʘʥʪ ʩʪʳʢʘ, 2-ʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʣʠʰʴ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʚʨʝʤʝʥʥʳʭ ʠ ʧʦʩʪʦʷʥʥʳʭ ʥʘʛʨʫʟʢʘ. 

 

 
 

ʈʠʩ.6. ʉʪʳʢʠ ʠ ʩʦʯʣʝʥʝʥʠʷ ʢʣʝʝʥʳʭ ʤʥʦʛʦʩʣʦʡʥʳʭ ʧʘʥʝʣʝʡ 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʥʦʛʦʵʪʘʞʥʳʭ ʜʝʨʝʚʷʥʥʳʭ ʟʜʘʥʠʡ 

ʧʨʦʚʝʜʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʦ. ʍʦʪʷ ʩʦʚʝʨʰʝʥʥʦ ʩʧʨʘʚʝʜʣʠʚʦ ʚʦʟʥʠʢʘʝʪ ʨʷʜ 

ʚʦʧʨʦʩʦʚ ʧʦ ʨʘʩʯʝʪʫ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ, ʥʘ-

ʧʨʠʤʝʨ, ʩ ʚʳʩʦʪʥʳʤʠ ʟʜʘʥʠʷʤʠ ʠʟ ʞʝʣʝʟʦʙʝʪʦʥʘ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘʛʨʫʟʢʠ 

ʥʘ ʥʠʞʥʠʝ ʵʪʘʞʠ ʠ ʬʫʥʜʘʤʝʥʪ ʙʫʜʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʫʩʠʣʠʷʭ ʥʘʧʨʷʞʝʥʠʷ ʚ ʵʣʝʤʝʥʪʘʭ ʥʠʞʥʠʭ 

ʵʪʘʞʝʡ ʤʦʛʫʪ ʙʳʪʴ ʙʦʣʴʰʠʤʠ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʪʘʢʠʝ ʥʘʧʨʷʞʝʥʠʷ 

ʤʦʛʫʪ ʜʝʡʩʪʚʦʚʘʪʴ ʧʦʧʝʨʝʢ ʚʦʣʦʢʦʥ ʜʨʝʚʝʩʠʥʳ, ʪʦ ʥʝʦʙʭʦʜʠʤʳ ʤʝʨʦʧʨʠʷʪʠʷ 

ʧʦ ʧʦʚʳʰʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʧʦʜʦʙʥʳʭ ʩʪʳʢʦʚ ʥʘ ʜʝʡʩʪʚʠʝ ʩʤʠʥʘʶʱʠʭ ʥʘʧʨʷ-

ʞʝʥʠʡ. 
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ɼʘʥʥʫʶ ʧʨʦʙʣʝʤʫ, ʦʯʝʚʠʜʥʦ, ʤʦʞʥʦ ʨʝʰʠʪʴ, ʫʩʪʨʘʠʚʘʷ ʚ ʟʦʥʘʭ ʜʝʡʩʪʚʠʷ 

ʪʘʢʠʭ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʥʠʞʥʠʝ ʵʪʘʞʠ, ʨʘʩʧʨʝʜʝʣʷʶʱʠʭ ʦʙʚʷ-

ʟʦʯʥʳʭ ʙʨʫʩʴʝʚ. ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʚʦʧʨʦʩʦʤ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʜʝʨʝʚʷʥʥʳʭ 

ʧʘʥʝʣʴʥʳʭ ʤʥʦʛʦʵʪʘʞʥʳʭ ʟʜʘʥʠʡ ʚʦʩʧʨʠʥʠʤʘʪʴ ʚʝʪʨʦʚʳʝ ʥʘʛʨʫʟʢʠ ʩ ʫʯʸʪʦʤ 

ʚʦʟʤʦʞʥʦʡ ʧʦʜʘʪʣʠʚʦʩʪʠ ʩʪʳʢʦʚ ʧʘʥʝʣʝʡ. ʕʪʦ ʟʘʪʨʘʛʠʚʘʝʪ ʪʘʢʞʝ ʠ ʦʙʝʩʧʝʯʝ-

ʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʜʘʥʠʡ ʢʘʢ ʚ ʧʣʦʩʢʦʩʪʷʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʝʥ, ʪʘʢ ʠ ʚ ʫʨʦʚ-

ʥʷʭ ʧʝʨʝʢʨʳʪʠʡ.ʅʘʚʝʨʥʷʢʘ ʦʙʝʩʧʝʯʠʪʴ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʦʯʥʦʩʪʴ ʠ ʫʩʪʦʡ-

ʯʠʚʦʩʪʴ ʤʦʞʥʦ ʫʩʪʨʦʡʩʪʚʦʤ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʥʪʨʦʬʦʨʩʦʚ ʠ ʩʚʷʟʝʚʳʭ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʭʦʪʷ ʤʥʦʛʦʩʣʦʡʥʘʷ ʢʣʝʝʥʘʷ ʧʘʥʝʣʴ ʩʘʤʘ ʧʦ ʩʝʙʝ ʤʦ-

ʞʝʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ). 

ʆʪʤʝʯʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ ʪʨʝʙʫʶʪ ʥʘ-

ʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʝʩʪʠ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ.ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʇʂ ʃʀʈɸ-ʉɸʇʈ [4], ʨʝʘʣʠʟʫʶʱʠʡ ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ.ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʜʣʷ ʜʝʨʝʚʷʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʤʦʞʥʦ ʫʯʝʩʪʴ: ʘʥʠʟʦʪʨʦ-

ʧʠʶ ʞʸʩʪʢʦʩʪʠ ʜʨʝʚʝʩʠʥʳ, ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʥʝʣʠʥʝʡʥʦʩʪʴ ʨʘʙʦʪʳ ʢʦʥʩʪʨʫʢ-

ʮʠʠ, ʧʦʜʘʪʣʠʚʦʩʪʴ ʫʟʣʦʚ ʩʦʧʨʷʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ, ʩʦʝʜʠʥʝʥʠʝ ʢʣʝʝʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ ʧʫʪʝʤ ʦʙʲʝʜʠʥʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʟʣʦʚ.   

ʅʠʞʝ ʧʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʫʯʝʪʘ ʥʝʢʦʪʦʨʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʝʨʝʚʷʥʥʳʭ ʢʦʥ-

ʩʪʨʫʢʮʠʡ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ʃʀʈɸ-ʉɸʇʈ: 

ɺʳʧʦʣʥʷʣʩʷ ʨʘʩʯʝʪ ʢʣʝʝʬʘʥʝʨʥʦʡ ʨʝʙʨʠʩʪʦʡ ʧʣʠʪʳ. ɺ ʤʝʩʪʘʭ ʩʢʣʝʠʚʘ-

ʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʘʥʜʫ çʆʙʲʝʜʠʥʝʥʠʝ ʧʝʨʝʤʝʱʝʥʠʡè (ʨʠʩ.7). 

 

 
ʈʠʩ.7. ʆʙʲʝʜʠʥʝʥʠʝ ʧʝʨʝʤʝʱʝʥʠʡ ʧʨʠ ʨʘʩʯʝʪʝ ʢʣʝʝʬʘʥʝʨʥʦʡ ʨʝʙʨʠʩʪʦʡ 

ʧʣʠʪʳ 

 

ʊʘʢ ʞʝ ʚ ʵʪʦʤ ʨʘʩʯʝʪʝ ʫʯʠʪʳʚʘʣʘʩʴ ʘʥʠʟʦʪʨʦʧʠʷ ʞʝʩʪʢʦʩʪʠ ʜʨʝʚʝʩʠʥʳ 

ʧʨʠ ʧʦʤʦʱʠ ʤʝʩʪʥʳʭ ʦʩʝʡ ʵʣʝʤʝʥʪʦʚ (ʨʠʩ.8). 
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ʈʠʩ.8. ɸʥʠʟʦʪʨʦʧʠʷ ʞʝʩʪʢʦʩʪʠ ʜʨʝʚʝʩʠʥʳ 

 

ɺ ʜʘʣʴʥʝʡʰʝʤ, ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, ʧʨʝʜʧʦʣʘʛʘ-

ʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʥʦʛʦʵʪʘʞʥʳʭ ʜʝʨʝʚʷʥʥʳʭ ʟʜʘʥʠʡ ʨʘʟʥʳʭ ʪʠʧʦʚ ʩ ʦʧʨʝʜʝ-

ʣʝʥʥʳʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. 
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The article discusses the possibility of constructing multi-storey buildings and structures 
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tasks are set using modern software tools. 
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ʉɽʂʎʀʗ 5. ʕʃɽʂʊʈʆʕʅɽʈɻɽʊʀʂɸ, ʕʃɽʂʊʈʆʊɽʍʅʀʂɸ  

ʀ ʕʃɽʂʊʈʆʊɽʍʅʆʃʆɻʀʀ 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ: ʢʘʥʜ.ʪʝʭʥ.ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ 

çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘè ɻʦʥʯʘʨʦʚ ʉʝʨʛʝʡ ɸʣʝʢʩʝʝʚʠʯ 

 

ʋɼʂ620.97 

 

ɺʆɼʆʈʆʉʃʀ ʂɸʂ ʇɽʈʉʇɽʂʊʀɺʅʆɽ ʉʓʈʔɽ ɼʃʗ ɹʀʆʊʆʇʃʀɺɸ 

 

ɺ.ɺ. ɺʠʰʥʷʢʦʚ, ɺ.ɸ. ɹʦʥʜʘʨʝʚ
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ ʆ.ʇ. ɹʘʣʘʰʦʚ 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 

ʄʦʨʩʢʠʝ ʚʦʜʦʨʦʩʣʠ ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩʳʨʴʝʤ ʜʣʷ ʙʠʦʪʦʧʣʠʚʘ. ʆʥʠ ʥʝ ʪʨʝ-

ʙʫʶʪ ʥʠ ʯʠʩʪʦʡ ʚʦʜʳ, ʥʠ ʟʝʤʣʠ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʦʧʨʝʜʝʣʠʣʠ ʩʦʩʪʘʚ ʙʠʦʪʦʧʣʠʚʘ, ʧʦʣʫʯʝʥ-

ʥʦʛʦ ʠʟ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ Spirulina platensis, ʩ ʧʦʤʦʱʴʶ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʚʳʩʦʢʦʛʦ 

ʨʘʟʨʝʰʝʥʠʷ. ʋʯʝʥʳʝ ʠʟʫʯʠʣʠ ʜʚʝ ʬʨʘʢʮʠʠ ʙʠʦʪʦʧʣʠʚʘ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪʩʷ ʧʦʩʣʝ ʪʦʛʦ, 

ʢʘʢ ʤʘʩʩʫ ʠʟ ʚʦʜʦʨʦʩʣʝʡ ʦʙʨʘʙʦʪʘʶʪ ʩʧʝʮʠʘʣʴʥʳʤ ʤʝʪʦʜʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʙʠʦʪʦʧʣʠʚʦ ʧʦ ʩʦʩʪʘʚʫ ʠʤʝʝʪ ʤʘʣʦ ʦʙʱʝʛʦ ʩ ʥʝʬʪʴʶ, ʟʘʪʦ ʫ ʥʝʛʦ ʝʩʪʴ ʯʪʦ-ʪʦ ʦʙ-

ʱʝʝ ʩ ʟʝʣʝʥʢʦʡ ï ʪʦʡ ʩʘʤʦʡ, ʯʪʦ ʤʦʞʥʦ ʢʫʧʠʪʴ ʚ ʣʶʙʦʡ ʘʧʪʝʢʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʦʨʦʩʣʠ, ʵʥʝʨʛʠʷ, ʙʠʦʪʦʧʣʠʚʦ, ʙʠʦʤʘʩʩʘ, ʟʘʨʷʜ. 

 

ɹʠʦʪʦʧʣʠʚʦ, ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦ-

ʙʝʥʥʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʠʟʫʯʝʥʠʷ, ʚʝʜʴ ʦʥʦ ʧʦʤʦʛʣʦ ʙʳ ʨʝʰʠʪʴ ʪʘʢʠʝ ʧʨʦʙʣʝʤʳ, 

ʢʘʢ ʠʩʪʦʱʝʥʠʝ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠ ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʝʬʪʠ, 

ʙʠʦʪʦʧʣʠʚʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʧʨʠ ʝʛʦ 

ʩʞʠʛʘʥʠʠ ʚʳʜʝʣʷʝʪʩʷ ʤʝʥʴʰʝ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. ɹʨʘʟʠʣʠʷ, ʥʘʧʨʠʤʝʨ, ʫʞʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩ ʧʦʤʦʱʴʶ ʙʠʦʪʦʧʣʠʚʘ 40% ʩʚʦʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ [1, ʩ. 67]. 

ɺ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ ʙʠʦʪʦʧʣʠʚʘ ʠʩʧʦʣʴʟʫʶʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʢʫʣʴʪʫʨʳ ʠ ʜʨʫʛʠʝ ʨʘʩʪʝʥʠʷ. ʆʜʥʘʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʭʦʜʠʪʩʷ ʟʘʥʠʤʘʪʴ ʧʣʦ-

ʜʦʨʦʜʥʫʶ ʟʝʤʣʶ, ʢʦʪʦʨʘʷ ʤʦʛʣʘ ʙʳ ʚʤʝʩʪʦ ʵʪʦʛʦ ʢʦʨʤʠʪʴ ʣʶʜʝʡ. ʇʝʨʩʧʝʢ-

ʪʠʚʥʳʤ ʩʳʨʴʝʤ ʜʣʷ ʙʠʦʪʦʧʣʠʚʘ ʷʚʣʷʶʪʩʷ ʤʦʨʩʢʠʝ ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ, ʢʦʪʦʨʳʝ 

ʥʝ ʪʨʝʙʫʶʪ ʥʠ ʯʠʩʪʦʡ ʚʦʜʳ, ʥʠ ʟʝʤʣʠ. ɺʦʜʦʨʦʩʣʠ ʘʢʪʠʚʥʦ ʧʦʛʣʦʱʘʶʪ ʫʛʣʝ-

ʢʠʩʣʳʡ ʛʘʟ, ʘ ʟʥʘʯʠʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʣʝʟʥʦ ʜʣʷ ʫʤʝʥʴʰʝ-

ʥʠʷ ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ. ʊʦʧʣʠʚʦ ʠʟ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʥʘʟʳʚʘʶʪ ʙʠʦʪʦʧʣʠ-

ʚʦʤ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʫʪʩʷ ʘʢʪʠʚʥʳʝ ʨʘʟʨʘʙʦʪʢʠ 

ʧʦ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʫ. 

ɽʩʣʠ ʤʳ ʫʟʥʘʝʤ ʩʦʩʪʘʚ ʙʠʦʪʦʧʣʠʚʘ, ʤʳ ʩʤʦʞʝʤ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʧʨʦ-

ʮʝʩʩ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʝʨʚʦʥʘʯʘʣʴʥʳʝ ʪʝʭʥʠʢʠ ʧʦʣʫʯʝʥʠʷ ʛʦʨʶʯʝʛʦ ʠʟ ʚʦ-

ʜʦʨʦʩʣʝʚʦʡ ʤʘʩʩʳ ʙʳʣʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʥʝʚʳʛʦʜʥʳʤʠ, ʪʘʢ ʢʘʢ ʤʥʦʛʦ ʵʥʝʨʛʠʠ 

ʟʘʪʨʘʯʠʚʘʣʦʩʴ ʥʘ ʚʳʩʫʰʠʚʘʥʠʝ ʚʦʜʦʨʦʩʣʝʡ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪʩʷ ʤʥʦʛʦ ʚʦ-

ʜʳ. 

ɼʣʷ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʫʞʝʥ ʙʳʣ ʥʦʚʳʡ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ-

ʤʝʪʦʜ. ʀ ʪʘʢʦʡ ʤʝʪʦʜ ʧʨʠʜʫʤʘʣʠ ï ʵʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʝ 

https://econet.ru/category/nauka-i-tehnika/tehnologii
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ʩʞʠʞʝʥʠʝ: ʤʦʢʨʫʶ ʙʠʦʤʘʩʩʫ ʥʘʛʨʝʚʘʶʪ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʙʦʣʴʰʝ 300ᴈ, ʩʞʠ-
ʤʘʶʪ ʜʘʚʣʝʥʠʝʤ ʚ 200 ʘʪʤʦʩʬʝʨ ʠ ʥʘ ʚʳʭʦʜʝ ʧʦʣʫʯʘʶʪ ʪʦʧʣʠʚʦ. ʇʨʠʤʝʨʥʦ 

ʪʦʪ ʞʝ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʫʝʪ ʚ ʧʨʠʨʦʜʝ, ʢʦʛʜʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʙʦʣʴʰʠʭ ʪʝʤ-

ʧʝʨʘʪʫʨ ʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʥʝʜʨʘʭ ɿʝʤʣʠ ʦʙʨʘʟʫʝʪʩʷ ʥʝʬʪʴ, ʪʦʣʴʢʦ ʚ ʨʝ-

ʘʢʪʦʨʝ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʝʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʜʚʝ ʬʨʘʢʮʠʠ: ʞʠʜ-

ʢʦʝ ʙʠʦʪʦʧʣʠʚʦ ʠ ʛʫʩʪʘʷ ʤʘʩʩʘ, ʢʦʪʦʨʘʷ ʦʩʪʘʝʪʩʷ ʚ ʨʝʘʢʪʦʨʝ. ʕʪʦ ʩʤʝʩʠ, ʩʦ-

ʩʪʦʷʱʠʝ ʠʟ ʪʳʩʷʯ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʩʦʩʪʘ-

ʚʘ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʧʦʜʦʡʜʝʪ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʷ. 

ʄʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʷ ï ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʩʦʩʪʘʚ ʚʝʱʝʩʪʚʘ. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʪʦʤ, ʯʪʦ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʤ 

ʠ/ʠʣʠ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʨʘʟʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʚʝʜʫʪ ʩʝʙʷ ʧʦ-ʨʘʟʥʦʤʫ ï ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʠʭ ʩʦʦʪʥʦʰʝʥʠʷ ʤʘʩʩʳ ʠ ʟʘʨʷʜʘ m/z. ʅʘ ʚʳʭʦʜʝ ʧʦʣʫʯʘʝʪʩʷ ʤʘʩʩ-

ʩʧʝʢʪʨ ï ʛʨʘʬʠʢ ʩ ʧʠʢʘʤʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʛʜʝ ʢʘʞʜʦʤʫ ʧʠʢʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʚʦʝ ʟʥʘʯʝʥʠʝ m/z [1, ʩ. 49]. 

ʋʯʝʥʳʝ ʠʩʩʣʝʜʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʙʠʦʪʦʧʣʠʚʦ, ʧʦʣʫ-

ʯʝʥʥʦʝ ʠʟ ʚʦʜʦʨʦʩʣʝʡ Spirulina platensis. ɺ ʧʨʦʮʝʩʩʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʩʞʠ-

ʞʝʥʠʷ ʚʩʝ ʚʝʱʝʩʪʚʘ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʢʠʧʝʥʠʷ ʤʝʥʴʰʝ 300 ʛʨʘʜʫʩʦʚ ʚʳʭʦʜʷʪ ʠʟ 

ʨʝʘʢʪʦʨʘ ʚ ʚʠʜʝ ʛʘʟʘ ʠ ʦʭʣʘʞʜʘʶʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʝʤʢʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦʣʫʯʘʝʪʩʷ ʞʠʜʢʘʷ ʬʨʘʢʮʠʷ, ʘ ʚ ʨʝʘʢʪʦʨʝ ʦʩʪʘʝʪʩʷ ʪʚʝʨʜʘʷ ʬʨʘʢʮʠʷ. ʄʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʙʝ ʬʨʘʢʮʠʠ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʝ ʚʩʝʛʦ 

ʚʝʱʝʩʪʚ, ʫ ʢʦʪʦʨʳʭ ʚ ʩʦʩʪʘʚʝ ʝʩʪʴ N ʠ N2, ʥʦ ʢʦʤʧʦʥʝʥʪʳ ʪʚʝʨʜʦʡ ʬʨʘʢʮʠʠ 

ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ ʧʦ ʩʚʦʡʩʪʚʘʤ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʢʦʤʧʦʥʝʥʪʦʚ ʞʠʜʢʦʡ 

ʬʨʘʢʮʠʠ. ʅʘʡʜʝʥʥʳʝ ʚ ʙʠʦʪʦʧʣʠʚʝ ʚʝʱʝʩʪʚʘ ʥʝ ʠʤʝʣʠ ʥʠʯʝʛʦ ʦʙʱʝʛʦ ʩ ʚʝʱʝ-

ʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪʩʷ ʚ ʦʙʳʯʥʦʡ ʩʳʨʦʡ ʥʝʬʪʠ, ʭʦʪʷ ʠ ʷʚʣʷʶʪʩʷ ʛʦʨʶ-

ʯʠʤʠ. ʄʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʷ ʧʦʟʚʦʣʷʝʪ ʫʟʥʘʪʴ ʪʦʣʴʢʦ ʤʦʣʝʢʫʣʷʨʥʳʝ ʬʦʨʤʫʣʳ 

ʚʝʱʝʩʪʚ (ʥʘʧʨʠʤʝʨ, C18H35N2). ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʢʘʢʫʶ-ʥʠʙʫʜʴ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʩʪʨʫʢʪʫʨʝ ʤʦʣʝʢʫʣ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʠʤʝʥʠʣʠ ʤʝʪʦʜ ʟʘʤʝʥʳ ʚʦʜʦʨʦʜʘ ʥʘ 

ʜʝʡʪʝʨʠʡ. 

ʇʝʨʝʜ ʪʝʤ, ʢʘʢ ʟʘʧʫʩʪʠʪʴ ʤʦʣʝʢʫʣʳ ʚ ʤʘʩʩ-ʘʥʘʣʠʟʘʪʦʨ, ʠʭ ʥʫʞʥʦ ʟʘʨʷ-

ʜʠʪʴ, ʠʥʘʯʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʥʘ ʥʠʭ ʥʝ ʧʦʜʝʡʩʪʚʫʝʪ. ʋ ʦʙʳʯʥʳʭ ʤʦʣʝ-

ʢʫʣ ʟʘʨʷʜ z=0, ʚ ʥʠʭ ʯʠʩʣʦ ʧʨʦʪʦʥʦʚ ʨʘʚʥʦ ʯʠʩʣʫ ʵʣʝʢʪʨʦʥʦʚ. ɸ ʝʩʣʠ, ʥʘʧʨʠ-

ʤʝʨ, ʢ ʤʦʣʝʢʫʣʝ ʧʨʠʩʦʝʜʠʥʠʪʴ ʧʨʦʪʦʥ (ʯʘʩʪʠʮʘ ʩ ʟʘʨʷʜʦʤ +1), ʪʦ ʦʥʘ ʩʪʘʥʝʪ 

ʠʦʥʦʤ ʩ ʟʘʨʷʜʦʤ z=1. ʇʨʦʮʝʩʩ ʧʨʝʚʨʘʱʝʥʠʷ ʤʦʣʝʢʫʣ ʚ ʠʦʥʳ ʥʘʟʳʚʘʝʪʩʷ ʠʦ-

ʥʠʟʘʮʠʝʡ. ʂʦʛʜʘ ʚʦʜʦʨʦʜ ʟʘʤʝʥʷʝʪʩʷ ʥʘ ʜʝʡʪʝʨʠʡ, ʤʘʩʩʘ ʠʦʥʘ* ʩʪʘʥʦʚʠʪʩʷ 

ʙʦʣʴʰʝ ʠ ʧʠʢ ʚ ʩʧʝʢʪʨʝ ʩʤʝʱʘʝʪʩʷ. ʇʦ ʪʦʤʫ, ʩʤʝʩʪʠʣʩʷ ʧʠʢ ʠʣʠ ʥʝʪ, ʫʯʝʥʳʝ 

ʦʧʨʝʜʝʣʷʶʪ, ʚ ʢʘʢʦʤ ʤʝʩʪʝ ʚ ʤʦʣʝʢʫʣʝ ʩʪʦʷʣ ʚʦʜʦʨʦʜ. ʆʜʥʘʢʦ ʥʝ ʣʶʙʦʡ ʚʦ-

ʜʦʨʦʜ ʦʪʜʘʩʪ ʩʚʦʝ ʤʝʩʪʦ ʜʝʡʪʝʨʠʶ, ʪʦʯʥʝʝ ʥʝ ʣʶʙʦʝ ʤʝʩʪʦ ʚʦʜʦʨʦʜ ʩʤʦʞʝʪ 

ʦʩʚʦʙʦʜʠʪʴ [2, ʩ. 161]. 

ɺ ʷʜʨʝ ʜʝʡʪʝʨʠʷ, ʠʣʠ ʪʷʞʝʣʦʛʦ ʚʦʜʦʨʦʜʘ, ʢʨʦʤʝ ʧʨʦʪʦʥʘ ʝʩʪʴ ʥʝʡʪʨʦʥ, 

ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʥʘ ʤʘʩʩʫ, ʥʦ ʥʝ ʥʘ ʟʘʨʷʜ 

ʇʝʨʝʜ ʟʘʧʫʩʢʦʤ ʚ ʤʘʩʩ-ʘʥʘʣʠʟʘʪʦʨ ʤʦʣʝʢʫʣʳ ʦʙʨʘʟʮʘ ʧʦʜʚʝʨʛʘʶʪ ʠʦʥʠ-

ʟʘʮʠʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢ ʥʝʡʪʨʘʣʴʥʳʤ ʩʦʝʜʠʥʝʥʠʷʤ ʜʦʙʘʚʣʷʣʠʩʴ ʧʨʦʪʦʥʳ, ʠ 

ʦʥʠ ʧʨʝʚʨʘʱʘʣʠʩʴ ʚ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠʦʥʳ. ʇʨʠʩʦʝʜʠʥʝʥʥʳʡ ʧʨʦʪʦʥ ʣʝʛʢʦ 

ʟʘʤʝʥʷʝʪʩʷ ʥʘ ʜʝʡʪʦʥ, ʥʦ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ ʢʦʤʧʦʥʝʥʪʘʭ ʙʠʦʪʦʧʣʠ-
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ʚʘ ʟʘʤʝʥʳ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ʋʯʝʥʳʝ ʵʪʦ ʧʦʥʷʣʠ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʤʝʱʝʥʥʦʛʦ 

ʧʠʢʘ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʘʝʪʩʷ ʧʨʠ ʟʘʤʝʥʝ. ʋ ʦʙʳʯʥʦʡ ʥʝʬʪʠ ʩʤʝʱʝʥʥʳʡ ʧʠʢ 

ʠʤʝʣ ʪʘʢʫʶ ʞʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʢʘʢ ʥʝʩʤʝʱʝʥʥʳʡ, ʘ ʟʥʘʯʠʪ, ʟʘʤʝʥʘ ʧʨʦʠʟʦʰ-

ʣʘ ʧʦʣʥʦʩʪʴʶ. 

ɺ ʩʣʫʯʘʝ ʩ ʙʠʦʪʦʧʣʠʚʦʤ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʤʝʱʝʥʥʦʛʦ ʧʠʢʘ ʙʳʣʘ ʚ ʧʷʪʴ 

ʨʘʟ ʤʝʥʴʰʝ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʧʦʜ ʦʜʥʠʤ ʧʠʢʦʤ ʢʨʦʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʦʝʜʠʥʝʥʠʡ 

ʠ ʥʝ ʚʦ ʚʩʝʭ ʠʟ ʥʠʭ ʝʩʪʴ ʧʨʠʩʦʝʜʠʥʝʥʥʳʡ ʚʦʜʦʨʦʜ, ʚʤʝʩʪʦ ʢʦʪʦʨʦʛʦ ʤʦʛ ʙʳ 

ʚʩʪʘʪʴ ʜʝʡʪʝʨʠʡ. ɽʩʣʠ ʚʝʱʝʩʪʚʘ ʥʝ ʧʦʜʜʘʶʪʩʷ ʠʦʥʠʟʘʮʠʠ, ʟʥʘʯʠʪ ʦʥʠ ʫʞʝ ʷʚ-

ʣʷʶʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʠʦʥʘʤʠ ʠ ʚ ʪʘʢʦʤ ʚʠʜʝ ʩʦʜʝʨʞʘʪʩʷ ʚ ʙʠʦʪʦʧʣʠʚʝ. 

ʕʪʠ ʚʝʱʝʩʪʚʘ ʧʦʭʦʞʠ ʥʘ ʥʝʢʦʪʦʨʳʝ ʢʨʘʩʠʪʝʣʠ, ʪʘʢʠʝ, ʢʘʢ ʥʘʧʨʠʤʝʨ ʙʨʠʣʣʠ-

ʘʥʪʦʚʳʡ ʟʝʣʝʥʳʡ, ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʟʝʣʝʥʢʠ [3, ʩ. 93]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʜʫʢʪʦʚ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʩʞʠʞʝʥʠʷ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ 

ʩ ʧʦʤʦʱʴʶ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʪʦʧʣʠʚʘ. ɼʘʣʴʥʝʡʰʘʷ ʨʘʙʦʪʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʨʪʦʚ ʚʦʜʦʨʦʩʣʝʡ ʩ ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʩʦ-

ʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʣʠʧʠʜʦʚ  ʠ ʩʦʟʜʘʥʠʝ ʪʘʢʠʭ ʩʦʨʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʥʝ-

ʪʠʯʝʩʢʦʡ ʤʦʜʠʬʠʢʘʮʠʠ. ʊʘʢ ʤʳ ʩʤʦʞʝʤ ʚʳʙʨʘʪʴ ʠʟ ʥʠʭ ʩʘʤʦʝ ʵʬʬʝʢʪʠʚʥʦʝ 

ʩʳʨʴʝ ʜʣʷ ʙʠʦʪʦʧʣʠʚʘ 
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Seaweed is a promising raw material for biofuels. They do not require either clean water 

or land. The researchers determined the composition of biofuels obtained from microalgae Spi-

rulina platensis using high-resolution mass spectrometry. Scientists have studied two fractions of 

biofuels, which are obtained after the mass of algae is treated with a special method. In addition, 

they showed that biofuel composition has little in common with oil, but it has something in com-

mon with zelenka - the same that you can buy at any pharmacy.  

Keywords: algae, energy, biofuels, biomass, charge. 
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ʉʀʉʊɽʄʓ ʕʅɽʈɻʆʉɹɽʈɽɾɽʅʀʗ ɺ ʕʃɽʂʊʈʆʊɽʍʅʀʂɽ 

ENERGY SAVING SYSTEMS IN ELECTRICAL ENGINEERING  
 

ɺ.ʅ. ɼʫʥʘʝʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ɻ.ɺ. ʇʣʝʭʘʥʦʚ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

Rubtsovsk Industrial Institute (branch) of Federal State Budgetary Educational Institu-

tion of Higher Education Polzunov Altai State Technical University 
 

ɸʥʥʦʪʘʮʠʷ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʢʘʢ ʦʩʥʦʚʥʦʡ ʠ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʤʠʨʦʚʦʡ ʵʥʝʨʛʝʪʠʢʠ. ʆʙʦʟʥʘʯʝʥʳ 

ʦʩʥʦʚʥʳʝ ʮʝʣʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʩʦʮʠʘʣʴʥʦʡ ʠ ʧʨʦʤʳʰ-

ʣʝʥʥʦʡ ʩʬʝʨʘʭ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʞʠʜʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʝʘʣʠʟʘʮʠʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦ-

ʛʨʘʤʤʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʠ ʧʦʚʳʰʝʥʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2022 ʛʦʜʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ, ʧʝʨʝʜʘʯʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʩʠʩʪʝʤʘ, ʵʥʝʨʛʠʷ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʟʘʜʘʯ. ɺ ʧʦʚʳʰʝʥʠʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʣʘʚʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʩʦʚʨʝʤʝʥ-

ʥʳʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ. ɽʩʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʠʯʠʥ, ʧʦ ʢʦʪʦʨʳʤ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝ-

ʩʪʚʘ. ɺʦ-ʧʝʨʚʳʭ, ʠʩʪʦʱʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʧʨʠʨʦʜʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨ-

ʩʦʚ. ɺʦ-ʚʪʦʨʳʭ, ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. ɺ-

ʪʨʝʪʴʠʭ, ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʫʚʝʣʠʯʝʥʠʝʤ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ 

ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʇʨʝʜʧʦʩʳʣʢʠ ʢ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ: ʫʚʝʣʠʯʝʥʠʝ 

ʩʪʦʠʤʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʟʘʚʠʩʠʤʦʩʪʴ ʵʢʦʥʦʤʠʢʠ ʦʪ ʧʦʣʠʪʠʢʠ ʙʦʛʘʪʳʭ 

ʨʝʩʫʨʩʘʤʠ ʩʪʨʘʥ, ʠʩʪʦʱʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʩʦʢʨʘʱʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ʇʨʠʤʝʥʷʶʪʩʷ ʪʝʭ-

ʥʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦ-

ʪʝʭʥʠʢʠ. ʂ ʪʝʭʥʠʯʝʩʢʠʤ ʤʝʨʦʧʨʠʷʪʠʷʤ ʦʪʥʦʩʷʪʩʷ: ʟʘʤʝʥʘ ʫʩʪʘʨʝʚʰʠʭ ʪʨʘʥʩ-

ʬʦʨʤʘʪʦʨʦʚ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ, ʟʘʤʝʥʘ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ ʥʘ ʚʘʢʫ-

ʫʤʥʳʝ, ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʦʢ ʧʦ ʬʘʟʘʤ, ʦʧʪʠʤʠʟʘʮʠʷ ʚʨʝʤʝʥʠ 

ʨʘʙʦʪʳ ʦʨʛʪʝʭʥʠʢʠ, ʫʩʪʘʥʦʚʢʘ ʪʝʨʤʦʩʪʘʪʦʚ ʚ ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʦʪʦʧʣʝʥʠʷ, 

ʩʥʠʞʝʥʠʝ ʧʦʪʝʨʴ ʤʦʱʥʦʩʪʠ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʠ ʩʝʪʝʡ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩʝ-

ʪʝʡ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ, ʧʦʜʢʣʶʯʝʥʠʝ ʨʝʟʝʨʚʥʳʭ ʣʠʥʠʡ ʧʦʜ ʥʘʛʨʫʟ-

ʢʦʡ, ʵʢʦʥʦʤʠʯʥʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʠ ʦʜʥʦʚʨʝʤʝʥʥʘʷ ʨʘʙʦʪʘ ʪʨʘʥʩʬʦʨʤʘʪʦ-

ʨʦʚ. ʂ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ ʦʪʥʦʩʷʪʩʷ: ʩʦʩʪʘʚʣʝʥʠʝ ʧʣʘʥʦʚ ʧʦ-

ʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʢʦʥʢʨʝʪʥʳʭ ʥʦʨʤ ʧʦʪʨʝʙʣʝʥʠʷ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʤʠ, ʩʦʙʣʶʜʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʦʩʚʝʱʝʥʠʷ ʩ ʫʯʝʪʦʤ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʨʘ-

ʚʠʣʴʥʦʩʪʴ ʨʘʩʯʝʪʦʚ ʩ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʩʪʦʨʦʥʥʠʤʠ ʧʦ-

ʪʨʝʙʠʪʝʣʷʤʠ, ʧʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚ ʨʘʙʦʪʳ ʧʦ ʵʢʦʥʦʤʠʠ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. ʆʩʥʦʚ-
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ʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʚ ʵʥʝʨʛʝʪʠʢʝ: ʨʘʮʠʦʥʘʣʴʥʳʡ ʚʳʙʦʨ ʧʨʠ-

ʚʦʜʦʚ ʤʝʭʘʥʠʟʤʦʚ ʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʦʱʥʦʩʪʴ, ʚʳʩʦʢʫʶ 

ʤʦʱʥʦʩʪʴ ʠ ʂʇɼ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ ʠ ʦʩ-

ʚʝʪʠʪʝʣʴʥʳʭ ʩʝʪʝʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʵʢʦʥʦʤʠʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʀʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʯʘʩʪʦʪʳ ʚ ʤʝʭʘʥʠʟʤʘʭ ʧʝʨʝʤʝʥʥʦʡ ʤʦʱ-

ʥʦʩʪʠ. ʈʘʟʚʠʪʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩ ʫʯʝʪʦʤ 

ʥʦʨʤ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʄʦʜʝʨʥʠʟʘʮʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʧʝʨʚʦʥʘʯʘʣʴ-

ʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʚʥʝʜʨʝʥʠʠ ʧʨʠʥʫʜʠʪʝʣʴʥʳʭ ʨʝʞʠʤʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʦ-

ʪʠʚʦʨʝʯʘʪ ʚʥʝʜʨʝʥʠʶ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʊʝʭʥʠʯʝʩʢʠʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʠ ʦʧʳʪ ʚʩʝʭ ʙʘʨʘʙʘʥʥʳʭ ʢʦʪʣʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʪʝʧʣʦʵʣʝʢʪʨʦ-

ʩʪʘʥʮʠʷʭ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʥʠʟʢʠʭ ʢʦʥʚʝʨʩʠʦʥʥʳʭ ʚʣʦʞʝʥʠʷʭ ʠʭ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ ʥʘ 20-30%. ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʨ ʠʟ 

ʢʦʪʣʦʚ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩ ʧʦʤʦʱʴʶ ʥʦ-

ʚʳʭ ʪʫʨʙʦʛʝʥʝʨʘʪʦʨʦʚ ʟʘ ʧʨʝʜʝʣʘʤʠ ʛʣʘʚʥʦʛʦ ʟʜʘʥʠʷ ʊʕʎ ʠʣʠ ʜʣʷ ʪʝʧʣʦʦʙ-

ʤʝʥʥʳʭ ʩʪʘʥʮʠʡ ʜʣʷ ʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʪʝʧʣʦʤ. ʊʠʧ 

ʪʫʨʙʦʛʝʥʝʨʘʪʦʨʦʚ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʪʘʥʮʠʡ, ʦʧʨʝʜʝʣʷʣʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʣʫʯʝʥʠʷ ʠ ʦʪʚʦʜʘ ʪʝʧʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʤʦʜʝʨʥʠʟʘ-

ʮʠʠ ʢʦʛʝʥʝʨʘʮʠʠ ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʤʦʱʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝ-

ʥʘ ʥʘ 30-50%, ʦʛʨʘʥʠʯʝʥʠʷ ʫʤʝʥʴʰʝʥʳ, ʤʦʱʥʦʩʪʴ ʫʚʝʣʠʯʝʥʘ. 

 ʈʝʟʦʥʘʥʩʥʘʷ ʦʜʥʦʧʨʦʚʦʜʥʘʷ ʩʠʩʪʝʤʘ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ. ʆʜʥʦʡ ʠʟ ʥʘʠ-

ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʦʩʙʝʨʝʞʝ-

ʥʠʝ ʠ ʩʥʠʞʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʧʝʨʝʜʘʯʠ ʵʣʝʢ-

ʪʨʦʵʥʝʨʛʠʠ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ. ʅʘ ʧʨʘʢʪʠʢʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʪʨʝʭʬʘʟʥʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʤ ʜʣʷ ʧʝʨʝʜʘʯʠ ʪʦʢʘ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʪʨʝ-

ʙʫʝʪʩʷ ʥʝ ʤʝʥʝʝ 4 ʧʨʦʚʦʜʦʚ, ʯʪʦ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ: 

ʙʦʣʴʰʠʝ ʧʦʪʝʨʠ ʪʦʢʘ ʚ ʣʠʥʠʷʭ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʜʞʦʫʣʴʩʢʠʝ ʧʦʪʝʨʠ, ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʩʪʘʥʮʠʡ, ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʚ ʣʠʥʠʷʭ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʘʚʘʨʠʡ. 

ʆʪ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʧʨʦʚʦʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʧʘʩʥʳʭ ʧʦʛʦʜʥʳʭ ʷʚʣʝʥʠʡ 

(ʩʠʣʴʥʳʡ ʚʝʪʝʨ, ʣʝʜ ʥʘ ʧʨʦʚʦʜʘʭ ʠ ʪ.ʜ.), ʫʚʝʣʠʯʝʥʥʳʡ  ʨʘʩʭʦʜ ʮʚʝʪʥʳʭ ʤʝʪʘʣ-

ʣʦʚ, ʙʦʣʴʰʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʪʨʝʭʬʘʟʥʳʭ ʵʣʝʢʪʨʦ-

ʩʝʪʝʡ (ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʦʥʦʚ ʨʫʙʣʝʡ ʟʘ 1 ʢʤ). ɺʳʰʝʫʢʘʟʘʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʤʦ-

ʛʫʪ ʙʳʪʴ ʫʩʪʨʘʥʝʥʳ ʨʝʟʦʥʘʥʩʥʦʡ ʦʜʥʦʧʨʦʚʦʜʥʦʡ ʩʠʩʪʝʤʦʡ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ, 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʠʜʝʷʭ ʅʠʢʦʣʳ ʊʝʩʣʳ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʠʟʤʝʥʝʥʘ ʩ ʫʯʝʪʦʤ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʪʝʭ-

ʥʦʣʦʛʠʷ ʨʝʟʦʥʘʥʩʥʦʡ ʦʜʥʦʧʨʦʚʦʜʥʦʡ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʚʫʭ ʨʝʟʦʥʘʥʩʥʳʭ ʢʦʥ-

ʪʫʨʦʚ ʩ ʯʘʩʪʦʪʦʡ 0,5-50 ʢɻʮ ʠ ʮʝʧʝʡ ʦʜʥʦʞʠʣʴʥʦʡ ʩʝʪʠ ʩ ʣʠʥʝʡʥʳʤ ʥʘʧʨʷʞʝ-

ʥʠʝʤ 1-100 ʢɺ ʧʨʠ ʨʘʙʦʪʝ ʚ ʨʝʞʠʤʝ ʨʝʟʦʥʘʥʩʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʃʠʥʝʡʥʳʡ 

ʧʨʦʚʦʜ - ʵʪʦ ʢʘʥʘʣ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʵʥʝʨ-

ʛʠʷ. ʕʥʝʨʛʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʚʦʢʨʫʛ ʣʠʥʝʡʥʦʛʦ ʧʨʦ-

ʚʦʜʥʠʢʘ. ʈʘʩʯʝʪʳ ʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʪʘʢʦʤ ʚʠʜʝ ʧʝʨʝʜʘʯʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦʪʝʨʠ ʚ ʣʠʥʠʷʭ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ (ʚ ʩʦʪʥʠ ʨʘʟ 

ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ ʩʧʦʩʦʙʝ ʧʝʨʝʜʘʯʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ), ʘ ʜʘʥʥʘʷ 
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ʪʝʭʥʦʣʦʛʠʷ ʙʝʟʦʧʘʩʥʘ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʯʝʣʦʚʝʢʘ. ɽʱʝ ʦʜʥʦ ʚʘʞʥʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʦʜʥʦʧʨʦʚʦʜʥʦʡ ʨʝʟʦʥʘʥʩʥʦʡ ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʡ ʩʠʩʪʝʤʳ - ʵʢʦ-

ʥʦʤʠʷ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʦʜʥʦʧʨʦʚʦʜʥʦʡ ʨʝʟʦʥʘʥʩʥʦʡ ʩʠʩʪʝ-

ʤʳ ʧʨʠ ʧʨʦʢʣʘʜʢʝ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʩʦʩʪʦʠʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʪʦʤ, ʯʪʦ 

ʩʝʯʝʥʠʝ ʢʘʙʝʣʷ ʚ 3-5 ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʦʙʳʯʥʦʡ ʪʨʝʭʬʘʟʥʦʡ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘ-

ʯʠ ʵʥʝʨʛʠʠ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʟʚʦʣʷʝʪ: ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʨʘʜʠʫʩ 

ʧʦʚʦʨʦʪʘ ʣʠʥʠʡ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʧʨʠ ʧʨʦʢʣʘʜʢʝ ʢʘʙʝʣʝʡ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠ-

ʷʭ ʚ 10 ʨʘʟ ʩʥʠʞʘʝʪ ʩʪʦʠʤʦʩʪʴ ʧʨʦʚʦʜʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʣʫʯʘʝ ʨʝʘʣʠʟʘʮʠʠ 

ʦʜʥʦʨʝʟʦʥʘʥʩʥʦʡ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ ʥʝ ʙʫʜʝʪ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʤʝʞʬʘʟʥʦ-

ʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʳʩʦʢʘʷ ʵʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʴ. ʅʘ ʩʝʛʦʜʥʷʰ-

ʥʠʡ ʜʝʥʴ ʨʝʘʣʠʟʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʧʨʦʝʢʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʜʥʦʧʨʦʚʦʜʥʦʡ 

ʨʝʟʦʥʘʥʩʥʦʡ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ. ʈʝʟʦʥʘʥʩʥʘʷ ʦʜʥʦʧʨʦʚʦʜʥʘʷ ʩʠʩʪʝʤʘ 

ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ - ʵʪʦ ʥʦʚʘʷ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʘʷ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʘʷ ʪʝʭ-

ʥʦʣʦʛʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʨʝʰʝ-

ʥʠʝ ʧʨʦʙʣʝʤʳ ʧʝʨʝʜʘʯʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʦʙʳʯʥʦʡ (ʪʨʝʭʬʘʟʥʦʡ) ʩʠʩʪʝʤʦʡ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ.  

ʇʨʦʙʣʝʤʳ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʵʥʝʨʛʦʝʤʢʠʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʘʢʪʫʘʣʴʥʳ ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ. ɿʘʧʘʩʳ ʟʜʝʩʴ ʚʝʣʠʢʠ, ʘ ʤʝʪʦʜʳ ʵʢʦʥʦʤʠʠ 

ʵʥʝʨʛʠʠ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʳ: ʦʪ ʧʨʦʩʪʳʭ, ʚʳʧʦʣʥʠʤʳʭ ʥʘ ʙʳʪʦʚʦʤ ʫʨʦʚʥʝ, 

ʜʦ ʩʣʦʞʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ, ʥʘʰʠ ʙʳ-

ʪʦʚʳʝ ʧʨʠʙʦʨʳ ʵʢʦʥʦʤʷʪ ʙʦʣʝʝ 20 ʤʠʣʣʠʘʨʜʦʚ ʢɺʪʯ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʛʦʜ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʝʩʣʠ ʜʦʚʝʩʪʠ ʠʭ ʜʦ ʥʳʥʝʰʥʝʛʦ 

ʫʨʦʚʥʷ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʵʢʦʥʦʤʠʷ ʵʥʝʨʛʠʠ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʯʘʩʪʦʪʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ. ʇʦʪʝʨʠ ʤʦʱʥʦʩʪʠ ʪʘʢʞʝ ʚʝʣʠʢʠ ʠʟ-ʟʘ ʥʝʢʘʯʝʩʪ-

ʚʝʥʥʦʛʦ ʠʣʠ ʫʩʪʘʨʝʚʰʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ. ʉʥʠʞʝʥʠʝ ʩʪʦʠʤʦ-

ʩʪʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ 10-15% ʧʦʟʚʦʣʠʣʦ ʙʳ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚ ʪʝʯʝʥʠʝ 2-

3 ʣʝʪ ʙʝʟ ʚʚʝʜʝʥʠʷ ʥʦʚʳʭ ʤʦʱʥʦʩʪʝʡ. ʅʝʦʙʭʦʜʠʤʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʣ-

ʥʝʯʥʫʶ ʵʥʝʨʛʠʶ, ʵʥʝʨʛʠʶ ʚʝʪʨʘ, ʤʦʨʩʢʠʝ ʚʦʣʥʳ ʠ ʪʝʯʝʥʠʷ, ʪʝʧʣʦ ʥʝʜʨ, ʪʝʤ 

ʙʦʣʝʝ ʯʪʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ 

ʵʥʝʨʛʠʶ ʧʨʘʢʪʠʯʝʩʢʠ ʨʝʰʝʥʳ. 
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Abstract: this article discusses energy conservation as the main and most effective way to 

develop modern world energy. The main objectives of the energy policy of the Russian Federa-
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tion in the social and industrial spheres are outlined. The expected results of the implementation 

of the State Energy Saving and Energy Efficiency Improvement Program of the Russian Federa-

tion for the period up to 2022 are presented. 

Keywords:electricity, transmission, use, system, energy. 
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ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥ-

ʥʦʩʪʠ, ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʝʪʠʢʦʡ, ʦʧʪʠʤʠʟʘʮʠʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʚʳʰʝ-

ʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʥʝʨʛʦʟʘʪʨʘʪʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, ʵʥʝʨʛʦʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ, ʪʝʭʥʦʣʦʛʠʷ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. 

 

ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ 

ʚʳʞʠʚʘʥʠʷ. 

ɺʘʞʥʦʩʪʴ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴʶ. ʂʦʤʧʘʥʠʠ ʪʨʘʪʷʪ ʤʥʦʛʦ ʚʨʝ-

ʤʝʥʠ, ʧʳʪʘʷʩʴ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ. 

ʈʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʜʝʨ-

ʞʘʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʚʩʝʛʦ ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

ʠ ʚʩʝʭ ʝʛʦ ʩʫʙʲʝʢʪʦʚ [5, ʩ. 214]: 

- ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʯʠʩʪʦʪʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʨʦʩʪ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʠʤʝ-

ʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ; 

- ʛʦʩʫʜʘʨʩʪʚʦ - ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ, ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʙʳʣʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʢʪʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ; 

- ʧʨʦʠʟʚʦʜʠʪʝʣʠ - ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʙʳʣʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ; 

- ʠʥʚʝʩʪʦʨʳ - ʩʥʠʞʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʠʩʢʦʚ; 

- ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʦʨʛʘʥʠʟʘʮʠʠ - ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘ 

ʩʯʝʪ ʫʩʪʘʨʝʚʰʠʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʈʳʥʦʢ ʧʨʠʭʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʙʦʪʳ ʢʦʤʧʘʥʠʡ ʩ ʧʦʚʳʰʝʥ-

ʥʦʡ ʵʥʝʨʛʦʝʤʢʦʩʪʴʶ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʮʝʥʦʚʳʭ ʪʘʨʠʬʦʚ ʙʫʢʚʘʣʴʥʦ ʠʩʯʝʨ-

ʧʳʚʘʝʪʩʷ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ, ʥʘʧʨʠʤʝʨ, ʧʦʩʣʝʜʫʶʱʠʡ ʩʧʘʜ ʙʝʟ ʪʘʢʦʡ ʥʠʟ-

ʢʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ɼʠʨʝʢʪʠʚʳ ʦ ʪʦʤ, ʢʘʢ ʜʦʙʠʪʴʩʷ ʵʢʦʥʦʤʠʶ ʵʥʝʨʛʠʠ, ʠʟʤʝʥʠʣʠ ʟʘ ʧʦʩʣʝʜ-

ʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʩʚʦʸ ʩʦʜʝʨʞʘʥʠʝ. ɺʤʝʩʪʦ ʧʨʝʞʥʠʭ çʨʘʟʤʳʪʳʭè ʜʦʢʫʤʝʥʪʦʚ 

ʚʩʝ ʯʘʱʝ ʧʦʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʢʦʥʢʨʝʪʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʩʦʜʝʨʞʘ-

ʱʠʝ ʮʝʣʳʡ ʨʷʜ ʰʪʨʘʬʦʚ ʜʣʷ ʢʦʤʧʘʥʠʡ ʠ ʠʭ ʤʝʥʝʜʞʝʨʦʚ. ʀ ʝʩʣʠ ʥʝʩʦʙʣʶʜʝ-

ʥʠʝ ʢʘʢʠʭ-ʪʦ ʦʙʱʝʧʨʠʥʷʪʳʭ ʤʝʨ ʧʦ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʚ  ʜʚʘʜʮʘʪʦʤ ʩʪʦʣʝʪʠʠ 
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ʥʝ ʧʨʠʚʦʜʠʣʦ ʢ ʧʨʠʤʝʥʝʥʠʶ ʰʪʨʘʬʥʳʭ ʩʘʥʢʮʠʡ, ʪʦ ʧʦʩʣʝ ʧʨʠʥʷʪʠʷ ʚ ʘʚʛʫʩʪʝ 

1997 ʛʦʜʘ çʇʦʨʷʜʢʘ ʥʘʯʠʩʣʝʥʠʷ ʠ ʧʝʨʝʯʠʩʣʝʥʠʷ ʩʫʤʤ ʰʪʨʘʬʦʚéè ʠ ʜʨʫʛʠʝ 

ʧʦʣʦʞʝʥʠʷ ʥʝ ʦʩʪʘʚʣʷʝʪ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʰʘʥʩʦʚ ʠʭ ʠʟʙʝʞʘʪʴ.  ɺ ʯʘʩʪʥʦʩʪʠ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ - ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆʙ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʠ ʠ ʦ ʧʦ-

ʚʳʰʝʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʦ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴ-

ʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʦʪ 23.11.2009 N 261-ʌɿ 

[1]. 

ʋʩʣʦʚʠʷ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʪʘʢʦʚʳ, ʯʪʦ ʙʦʣʴʰʝ ʥʝ-

ʚʦʟʤʦʞʥʦ ʠʟʙʝʞʘʪʴ ʚʦʧʨʦʩʦʚ ʦ ʧʦʚʳʰʝʥʠʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʀʟ ʘʥʘʣʠʟʘ 

ʩʠʪʫʘʮʠʠ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʣʫʞʙʝ ʢʦʤʧʘʥʠʠ, ʥʘ ʢʦʪʦʨʫʶ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʦʟ-

ʣʘʛʘʶʪʩʷ ʧʨʷʤʳʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʟʘʜʘʯʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʚʳ-

ʚʦʜʳ, ʥʘʨʠʩʦʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʦʙʳʯʥʫʶ ʢʘʨʪʠʥʫ, ʢʦʪʦʨʘʷ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ 

çʤʘʣʦʡè ʵʥʝʨʛʝʪʠʢʝ. 

ʉʦʢʨʘʱʝʥʠʝ ʤʘʩʰʪʘʙʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʟʤʝʥʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʠ ʙʳʪʦ-

ʚʳʭ ʢʨʠʪʝʨʠʝʚ (ʥʠʟʢʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ), ʢʦʪʦ-

ʨʝr ʧʨʠʚʝʣʠ ʢ ʫʪʝʯʢʝ ʤʦʟʛʦʚ, ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʘʙʣʷʶʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʣʫʞʙ ʢʦʤʧʘʥʠʡ. 

ɹʫʢʚʘʣʴʥʦ ʥʝʪ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʠ-

ʝʡ, ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤ ʦʙʫʯʝʥʠʷ ʧʦ ʪʝʤʘʪʠʢʝ. ʂʫʨʩʳ ʙʦʣʴʰʝ ʧʦʭʦʞʠ ʥʘ ʤʘʨʢʝ-

ʪʠʥʛʦʚʳʝ ʬʠʨʤʳ, ʯʝʤ ʥʘ ʨʝʘʣʴʥʫʶ ʫʯʸʙʫ. 

ʉʫʱʝʩʪʚʫʝʪ ʦʩʪʨʘʷ ʧʨʦʙʣʝʤʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʘ ʪʦʯʥʝʝ 

ʛʦʣʦʜʘ ʟʘ ʠʥʬʦʨʤʘʮʠʶ. ʕʪʦ ʦʙʲʷʩʥʷʝʪ ʦʪʩʫʪʩʪʚʠʝ ʥʘ ʨʳʥʢʝ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʩʦʙʠʡ, ʧʫʙʣʠʢʘʮʠʡ, ʩʧʨʘʚʦʯʥʳʭ ʨʘʙʦʪ ʠ 

ʢʘʪʘʣʦʛʦʚ ʦ ʨʳʥʢʝ ʧʨʝʜʣʦʞʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʠ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. 

ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʵʥʝʨʛʦʫʩʣʫʛ ʚʳʟʳʚʘʝʪ ʥʝ ʤʝʥʴʰʝ ʚʦʧʨʦʩʦʚ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʤʧʘʥʠʡ ʥʝ ʠʤʝʶʪ ʭʦʨʦʰʝʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠ ʫʯʝʪʘ ʵʥʝʨ-

ʛʠʠ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ. 

ʅʝʣʴʟʷ ʥʝ ʟʘʪʨʦʥʫʪʴ ʚʦʧʨʦʩʳ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʕʢʦʥʦʤʠʢʘ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚʢʣʶ-

ʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ [5, ʩ. 214]: 

- ʚʦʟʤʦʞʥʦʩʪʴ ʨʦʩʪʘ ʧʨʠʙʳʣʠ; 

- ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʫʪʝʤ ʦʧʪʠʤʠʟʘʮʠʠ ʮʝʥ ʠ ʢʘʯʝʩʪ-

ʚʘ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʨʳʪʴ ʥʦʚʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʨʦʩʪʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦ-

ʩʪʝʡ; 

- ʵʢʦʥʦʤʠʷ ʩʨʝʜʩʪʚ, ʨʘʩʰʠʨʝʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʠʪ ʚʩʪʘʪʴ ʥʘ ʧʫʪʴ ʩʪʘʙʠʣʴʥʦʛʦ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʕʥʝʨʛʦʝʤʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʪʝʨʷʣʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʚʳʛʦʜʳ ʠ ʷʚʣʷʶʪʩʷ 

ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ ʥʘ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɻʦʩʫ-
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ʜʘʨʩʪʚʦ ʨʘʩʰʠʨʷʝʪ ʩʬʝʨʫ ʚʣʠʷʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, ʫʞʝʩʪʦʯʘʷ 

ʨʝʛʣʘʤʝʥʪ ʠ ʩʘʥʢʮʠʠ ʟʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʝʨʝʨʘʩʭʦʜ. 

ʆʜʥʘʢʦ ʧʨʦʙʣʝʤʘ ʜʣʷ ʢʦʤʧʘʥʠʡ ʝʱʝ ʠ ʚ ʪʦʤ, ʯʪʦ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ 

ʫʧʨʘʚʣʷʶʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʦ, ʥʝ ʭʚʘʪʘʝʪ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʫ ʢʦʪʦʨʳʭ 

ʝʩʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʧʨʦʙʣʝʤʝ. 

ʅʘʫʯʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʪʘʢʞʝ ʩʦʢʨʘʪʠʣʠ ʤʘʩʰʪʘʙʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ. ʊʝʭʥʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ ʵʥʝʨʛʦʩʣʫʞʙ ʢʦʤʧʘʥʠʡ ʪʘʢʞʝ 

ʠʤʝʝʪ ʤʥʦʛʦ ʥʝʜʦʩʪʘʪʢʦʚ. 

ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʠ ʫʯʝʪʘ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʨʦʮʝʩʩ ʘʥʘʣʠʟʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʌʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʠʪʘʥʠʝʤ ʥʝ ʤʦʛʫʪ 

ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʚʳʧʦʣʥʝʥʳ. ʇʨʦʙʣʝʤʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʤʝʨ ʵʥʝʨʛʦʩʙʝʨʝ-

ʞʝʥʠʷ ʦʩʪʨʦ ʩʪʦʠʪ ʠ ʚʦ ʤʥʦʛʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʘʥʠʷʭ. 

ʅʘʤʠ ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʥʝ ʚʩʝ ʚʦʧʨʦʩʳ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʚʘʞʥʦʩʪʴ ʨʝʰʝ-

ʥʠʷ ʚʦʧʨʦʩʦʚ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʧʝʨʝʜʦʚʳʤʠ ʪʝʭʥʦʣʦ-

ʛʠʷʤʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʝʢʪʦʨʝ. 

ʕʪʠ ʢʦʤʧʘʥʠʠ ʧʦʪʨʝʙʣʷʶʪ ʦʢʦʣʦ 80% ʧʨʦʠʟʚʦʜʠʤʦʡ ʚ ʩʪʨʘʥʝ ʵʥʝʨʛʠʠ. 

ʂʇɼ ʜʣʷ ʪʝʧʣʦʚʳʭ ʧʨʠʙʦʨʦʚ ʠ ʧʝʯʝʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʛʘʟ, ʩʦʩʪʘʚʣʷʝʪ 10-30%, 

ʜʣʷ ʧʨʠʙʦʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʵʣʝʢʪʨʠʯʝʩʪʚʝ - 30-50%. ʀʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ 

ʜʦʨʦʞʘʶʪ ʩ ʢʘʞʜʳʤ ʜʥʝʤ [4, ʩ. 120]. 

ʈʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʨʳ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʚ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ. 

1) ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʟʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚ - ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ, ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʩ ʧʝʨʝʤʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ, 

ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʠ ʧʘʨʘ. 

ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʮʝʣʷʭ ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʝʧʣʦʦʙʤʝʥ-

ʥʠʢʘʭ, ʜʠʩʪʠʣʣʷʮʠʦʥʥʳʭ, ʘʙʩʦʨʙʮʠʦʥʥʳʭ ʠ ʜʨʫʛʠʭ ʢʦʣʦʥʥʘʭ, ʚ ʨʝʘʢʪʦʨʘʭ ʩ 

ʨʫʙʘʰʢʦʡ ʠ ʜʨʫʛʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ.  

ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʚ ʢʘʞʜʦʤ ʦʪʜʝʣʴʥʦʤ 

ʫʩʪʨʦʡʩʪʚʝ ʠʤʝʝʪ ʩʚʦʶ ʫʥʠʢʘʣʴʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ. ʅʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʦʥʩʪ-

ʨʫʢʮʠʠ (ʝʩʣʠ ʨʫʢʦʚʦʜʩʪʚʦ ʢʦʤʧʘʥʠʠ ʥʘʮʝʣʝʥʦ ʥʘ ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʜʣʠʪʝʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ), ʚʩʝ ʪʝʧʣʦʧʝʨʝʜʘʶʱʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʣʞʥʳ 

ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʯʠʩʪʳʤʠ ʦʪ ʩʦʣʠ, ʫʛʣʝʨʦʜʘ, ʧʦʣʠʤʝʨʘ ʠ ʜʨʫʛʠʭ ʩʣʦʝʚ. ɺʩʝ 

ʪʝʧʣʦʧʝʨʝʜʘʶʱʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʧʦʣʥʝʥʳ ʠʟ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʪʝʧʣʦʧʝʨʝʜʘʯʠ. ʇʦʷʚʣʝʥʠʝ ʨʞʘʚʯʠʥʳ, ʥʘʢʠʧʠ, ʦʙʫʛ-

ʣʝʥʥʦʛʦ ʫʛʣʝʨʦʜʘ ʠ ʢʣʶʚʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʤʥʦʛʦʢʨʘʪʥʦ ʩʥʠ-

ʞʘʝʪ ʩʢʦʨʦʩʪʴ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ.  

ʈʝʟʫʣʴʪʘʪʦʤ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʡ ʦʯʠʩʪʢʠ ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʩʦ-

ʢʨʘʱʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʧʨʝʜʧʨʠʷʪʠʷ ʠʣʠ ʥʝʦʙʦʩʥʦʚʘʥʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ. ʆʙʘ ʩʣʫʯʘʷ ʧʨʠʚʦʜʷʪ ʢ 

ʩʥʠʞʝʥʠʶ ʧʨʦʜʘʞ ʠ ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ ʢʦʤʧʘʥʠʡ. 

ʇʦʤʠʤʦ ʯʠʩʪʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʪʝʧʣʦʧʝʨʝʜʘʯʠ, ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʦʪʨʝʙ-

ʣʷʶʱʝʝ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ, ʜʦʣʞʥʦ ʠʤʝʪʴ [3, ʩ. 296]: 
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- ʭʦʨʦʰʘʷ ʪʝʧʣʦʠʟʦʣʷʮʠʷ, ʧʦʩʢʦʣʴʢʫ ʧʣʦʭʘʷ ʠʟʦʣʷʮʠʷ ʷʚʣʷʝʪʩʷ ʧʨʷʤʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ; 

- ʦʧʪʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʤʘʪʝʨʠʘʣʘ, ʪʘʢ ʢʘʢ ʫʚʝʣʠʯʝʥʥʳʝ ʨʘʟʤʝʨʳ - ʵʪʦ 

ʚʩʝʛʜʘ ʫʚʝʣʠʯʝʥʥʳʝ ʪʝʧʣʦʚʳʝ ʧʦʪʝʨʠ ʚ ʘʪʤʦʩʬʝʨʫ ʠ ʪʝʧʣʦʚʳʝ ʧʦʪʝʨʠ; 

- ʧʨʘʚʠʣʴʥʦ ʨʘʩʩʯʠʪʘʥʥʳʝ ʠʣʠ ʚʳʙʨʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʪʦʢʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʮʝʩʩʘʭ ʪʝʧʣʦʦʙʤʝʥʘ; 

- ʪʝʧʣʦʥʦʩʠʪʝʣʴ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ (ʦʯʠʱʝʥʥʳʡ, ʦʙʝʩʩʦʣʝʥʥʳʡ, ʜʝʘʵʨʠ-

ʨʦʚʘʥʥʘʷ ʚʦʜʘ ʠʣʠ ʜʨʫʛʘʷ ʩʨʝʜʘ). 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʚʣʠʷʶʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ ʪʝ-

ʧʣʘ ʧʨʝʜʧʨʠʷʪʠʝʤ-ʠʟʛʦʪʦʚʠʪʝʣʝʤ, ʥʦ ʠ ʥʘ ʦʙʲʝʤ ʠ ʢʘʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ. 

2) ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘ ʩʯʝʪ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʪʦʧʠʪʝʣʴ-

ʥʳʭ ʢʦʪʣʦʚ, ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʪʨʠʛʝʥʝʨʘʮʠʠ [2, ʩ. 31]. 

ʕʥʝʨʛʦʫʩʪʘʥʦʚʢʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʧʨʠʨʦʜʥʳʡ ʠʣʠ 

ʜʨʫʛʦʡ ʛʘʟ, ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʯʝʤ ʪʚʝʨʜʦʪʦʧʣʠʚʥʳʝ ʠ 

ʞʠʜʢʦʪʦʧʣʠʚʥʳʝ ʢʦʪʣʳ ʠ ʧʝʯʠ.  ʇʨʠ ʨʝʜʫʮʠʨʦʚʘʥʠʠ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʪʦʧʣʠʚʘ 

ʠʟ ʤʘʛʠʩʪʨʘʣʝʡ ʩʨʝʜʥʝʛʦ ʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʫʤʘʪʴʩʷ, ʥʝ 

ʵʢʦʥʦʤʠʯʥʝʝ ʣʠ ʚʤʝʩʪʦ ʢʣʘʧʘʥʘ ʧʦʩʪʦʷʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʫʩʪʘʥʦʚʠʪʴ ʪʫʨʙʦʜʝ-

ʪʘʥʜʝʨʥʫʶ ʫʩʪʘʥʦʚʢʫ ʠ ʧʨʝʚʨʘʱʘʪʴ ʚ ʨʘʙʦʪʫ ʵʥʝʨʛʠʶ, ʢʦʪʦʨʫʶ ʤʥʦʛʦ ʢʠʣʦ-

ʤʝʪʨʦʚ ʦʪ ʛʘʟʦʨʝʜʫʮʠʨʫʶʱʝʡ ʩʪʘʥʮʠʠ ʟʘʪʨʘʪʠʣʠ ʢʦʤʧʨʝʩʩʦʨʳ. ʊʫʨʙʠʥʘ ʩ 

ʮʝʣʴʥʦʣʠʪʳʤ ʠʣʠ ʨʘʟʲʝʤʥʳʤ ʨʘʙʦʯʠʤ ʢʦʣʝʩʦʤ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝ-

ʩʣʦʞʥʳʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʫʞʝ ʜʘʚʥʦ ʚʳʧʫʩʢʘʶʪʩʷ ʪʫʨʙʦʨʝʘʢ-

ʪʠʚʥʳʝ ʜʚʠʛʘʪʝʣʠ ʨʘʟʤʝʨʦʤ ʩʦ ʩʧʠʯʝʯʥʫʶ ʢʦʨʦʙʢʫ. ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʪʫʨʙʦʜʝ-

ʪʘʥʜʝʨʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʙʦʣʴʰʠʥʩʪʚʦ ɻʈʉ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʤʦʞ-

ʥʦ ʧʝʨʝʚʝʩʪʠ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʘʤʦʦʙʝʩʧʝʯʝʥʠʝ. 

ɼʨʫʛʠʤ ʩʧʦʩʦʙʦʤ ʵʢʦʥʦʤʠʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʪʦʧʣʠʚʘ 

ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʘʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʝʭʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʛʦʨʝʥʴʝʤ ʪʦʧʣʠʚʘ ʠ ʚʦʟʜʫʭʦʤ ʜʣʷ ʛʦʨʝʥʠʷ. ʇʨʘʚʠʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʜʫʭʘ 

ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥʦ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʤʦʱʥʦʩʪʠ ʚʝʥʪʠʣʷʪʦʨʦʚ ʚʝʥʪʠʣʷʪʦʨʘ 

ʠ ʠʟʤʝʨʝʥʠʷ ʩʦʩʪʘʚʘ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʛʘʟʦʚʳʭ ʢʦʪʣʦʚ ʠ 

ʧʣʠʪ ʨʝʢʦʤʝʥʜʫʝʤʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʛʘʨʘ ʩʦʩʪʘʚʣʷʝʪ 5-6%. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʞʠʜʢʦʛʦ ʪʦʧʣʠʚʘ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʩʦʙʣʶʜʘʪʴ 

ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʧʦʩʪʫʧʘʶʱʝʛʦ ʪʦʧʣʠʚʘ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʢʦʪʦ-

ʨʳʝ ʧʦʩʪʘʚʱʠʢʠ ʜʠʟʝʣʴʥʦʛʦ ʠ ʜʨʫʛʦʛʦ ʪʦʧʣʠʚʘ ʥʝ ʚʳʜʝʨʞʠʚʘʶʪ ʥʦʨʤʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ ʩʦʩʪʘʚʘ ʪʦʧʣʠʚʘ, ʠ ʟʘʯʘʩʪʫʶ ʞʠʜʢʦʝ ʪʦʧʣʠʚʦ ʩʦʜʝʨʞʠʪ ʥʝʢʘʯʝʩʪ-

ʚʝʥʥʳʝ ʧʨʠʤʝʩʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʦʩʪʫ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʢ 

ʪʦʤʫ, ʯʪʦ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʨʘʩʩʯʠʪʘʥʥʦʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʦʨʪ ʪʦʧʣʠʚʘ, ʚʳʭʦ-

ʜʠʪ ʠʟ ʩʪʨʦʷ ʜʦ ʛʘʨʘʥʪʠʡʥʦʛʦ ʩʨʦʢʘ. ʇʦʵʪʦʤʫ ʚ ʨʘʤʢʘʭ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʥʘ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʫʥʢʪʳ ʦʧʝʨʘ-

ʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʟʘʙʦʨʘ ʪʦʧʣʠʚʘ ʩ ʧʝʨʝʜʘʯʝʡ ʜʘʥʥʳʭ ʥʘ ʵʥʝʨʛʦʥʦ-

ʩʠʪʝʣʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʊʚʸʨʜʦʝ ʪʦʧʣʠʚʦ ʚ ʈʦʩʩʠʠ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʝʛʠʦʥʘʭ ʟʘ ʋʨʘ-

ʣʦʤ. ɺ ʩʠʙʠʨʩʢʠʭ ʠ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʨʝʛʠʦʥʘʭ ʯʘʩʪʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʜʳʤʦ-

ʭʦʜʳ, ʧʦʢʨʳʚʘʶʱʠʝ ʙʣʠʟʣʝʞʘʱʠʝ ʨʘʡʦʥʳ ʦʙʠʣʴʥʳʤ ʩʣʦʝʤ ʜʫʪʦʛʦ ʪʚʝʨʜʦʛʦ 
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ʪʦʧʣʠʚʘ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʢʘʯʝʩʪʚʝʥʥʦʛʦ ʤʝʣʢʦʬʨʘʢʮʠ-

ʦʥʥʦʛʦ ʫʛʣʷ ʚ ʪʦʧʢʘʭ ʩʣʦʝʚʦʛʦ ʩʞʠʛʘʥʠʷ, ʘ ʪʘʢʞʝ ʥʝʧʨʘʚʠʣʴʥʦʡ ʧʦʜʘʯʝ ʚʦʟ-

ʜʫʭʘ ʚ ʟʦʥʫ ʛʦʨʝʥʠʷ  ʢʦʪʣʦʚ. ʇʨʠ ʩʣʦʝʚʦʤ ʩʞʠʛʘʥʠʠ ʤʝʣʢʦʬʨʘʢʮʠʦʥʥʳʡ 

ʫʛʦʣʴ ʣʝʞʠʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʪʥʦ ʥʘ ʢʦʣʦʩʥʠʢʦʚʦʡ ʨʝʰʝʪʢʝ ʠ ʙʣʦʢʠʨʫʝʪ ʧʫ-

ʪʠ ʜʦʩʪʫʧʘ ʚʦʟʜʫʭʘ ʜʣʷ ʛʦʨʝʥʠʷ. ʆʙʲʝʤ ʚʦʟʜʫʭʘ, ʥʘʛʥʝʪʘʝʤʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ-

ʤʠ, ʥʘʭʦʜʠʪ ʠ ʧʨʦʪʝʢʘʝʪ ʯʝʨʝʟ ʥʘʠʤʝʥʝʝ ʧʣʦʪʥʳʝ ʯʘʩʪʠ ʦʙʫʛʣʝʥʥʦʛʦ ʩʣʦʷ, 

ʫʥʦʩʷ ʯʘʩʪʠʮʳ ʤʝʣʢʦʛʦ ʥʝʩʛʦʨʝʚʰʝʛʦ ʦʙʫʛʣʝʥʥʦʛʦ ʫʛʣʷ. ʏʝʨʥʳʡ ʜʳʤ ʠʟ ʪʨʫʙ 

- ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʩʤʝʩʴ ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ ʫʛʣʷ ʠ ʦʪʜʝʣʝʥʥʳʭ ʯʘʩʪʠʮ ʪʦʧʣʠ-

ʚʘ. 

ʆʙʱʠʡ ʤʝʭʘʥʠʯʝʩʢʠʡ ʥʝʜʦʞʦʛ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʜʨʦʙʥʦʛʦ ʪʦʧʣʠʚʘ ʤʦ-

ʞʝʪ ʜʦʩʪʠʛʘʪʴ 20%. ʇʷʪʘʷ ʯʘʩʪʴ ʪʦʧʣʠʚʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʚ ʰʣʘʢ 

ʠ ʧʨʠʥʦʩʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʙʝʟ ʵʬʬʝʢʪʘ [2, ʩ. 31]. 

ʏʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʦʙʲʝʤ ʥʝʜʦʞʦʛʘ ʚ ʪʚʝʨʜʦʪʦʧʣʠʚʥʳʭ ʢʦʪʣʘʭ ʠ ʧʝʯʘʭ, 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʙʨʠʢʝʪʠʨʦʚʘʥʠʷ ʪʦʧʣʠʚʘ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʙʨʠʢʝʪʠʨʦʚʘʥʠʝ - ʧʦʣʫʯʝʥʠʝ ʤʘʨʦʢ ʠʟ ʥʝʢʦʥʜʠʮʠʦʥʥʦʛʦ ʪʦʧʣʠ-

ʚʘ - ʪʦʧʣʠʚʘ ʦʪʭʦʜʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʨʠʢʝʪʠʨʦʚʘʥʥʦʛʦ ʪʦʧʣʠʚʘ, ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʫʥʦʩ ʪʦʧ-

ʣʠʚʘ ʚ ʜʳʤʦʚʫʶ ʪʨʫʙʫ, ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʘʜʝʥʠʝ ʪʦʧʣʠʚʘ ʯʝʨʝʟ ʨʝʰʝʪʢʫ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʦʨʤʘʣʴʥʳʡ ʧʨʦʮʝʩʩ ʩʛʦʨʘʥʠʷ. ʕʪʦ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʡ 

ʩʧʦʩʦʙ ʜʦʩʪʠʞʝʥʠʷ ʧʨʦʝʢʪʥʳʭ ʤʦʱʥʦʩʪʝʡ ʢʦʪʣʦʚ ʥʘ ʨʘʩʩʣʦʝʥʥʦʤ ʪʦʧʣʠʚʝ, 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʢʦʪʦʨʦʛʦ ʦʯʝʥʴ ʥʠʟʢʦʝ. 

ɹʨʠʢʝʪʠʨʦʚʘʥʠʝ ʤʝʣʢʦʩʦʨʪʥʦʛʦ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ ʫʤʝʥʴʰʘʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʧʣʘʪʠʪʴ ʰʪʨʘʬʳ ʟʘ ʟʘʛʨʷʟʥʝʥʠʝ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʥʘ 

ʵʥʝʨʛʠʶ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. 

3) ɿʘʤʝʥʘ ʵʥʝʨʛʦʝʤʢʦʛʦ ʠʟʥʦʰʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʤ, ʵʬ-

ʬʝʢʪʠʚʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʨʝ-

ʞʠʤʳ ʨʘʙʦʪʳ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳ ʜʣʷ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʦʧʨʝʜʝ-

ʣʝʥʥʳʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ ʩ ʧʦʥʠʞʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ. ʉʫʱʝʩʪʚʫʶʪ ʨʝʰʝʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʚ ʨʘʙʦʪʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʵʣʝʢʪʨʦʦʙʦ-

ʨʫʜʦʚʘʥʠʷ - ʚʥʝʜʨʝʥʠʝ ʯʘʩʪʦʪʥʦ-ʫʧʨʘʚʣʷʝʤʳʭ ʧʨʠʚʦʜʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥ-

ʜʝʥʩʘʪʦʨʥʳʭ ʩʠʩʪʝʤ. ʅʘʧʨʠʤʝʨ, ʯʘʩʪʦʪʥʦ-ʫʧʨʘʚʣʷʝʤʳʝ ʧʨʠʚʦʜʳ ʩ ʠʥʪʝʛʨʠ-

ʨʦʚʘʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʠʟ-

ʤʝʥʷʪʴ ʩʢʦʨʦʩʪʴ ʩ ʫʯʝʪʦʤ ʬʘʢʪʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. ʕʪʦʪ ʨʝʞʠʤ ʨʘʙʦʪʳ ʩʥʠʞʘʝʪ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʥʘ 30-50% [2, ʩ. 31]. 

4) ʋʩʪʘʥʦʚʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ʥʘʧʨʷʞʝʥʠʷ. ʇʨʦʙʣʝʤʘ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʘʥʠʡ ʩʪʘʙʠʣʴʥʳʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʘʧʨʷ-

ʞʝʥʠʷʤʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʘʢʪʫʘʣʴʥʘ. ʀʟʥʦʰʝʥʥʳʝ ʵʣʝʢʪʨʦʩʝʪʠ ʠ ʩʪʘʨʝʶʱʠʝ 

ʧʦʜʩʪʘʥʮʠʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ, ʯʘʩʪʳʭ ʧʨʦʩʪʦʝʚ ʠʟ-ʟʘ ʘʚʘʨʠʡ ʠ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ. 

ʇʨʦʙʣʝʤʘ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʥʘ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʚʦʟʤʦʞʥʘ ʙʣʘ-

ʛʦʜʘʨʷ ʫʩʪʘʥʦʚʢʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʪʘʙʠʣʠʟʘʪʦʨʘ ʥʝʦʙʭʦʜʠʤʦʡ ʤʦʱʥʦʩʪʠ. 

ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʫʩʪʨʦʡʩʪʚ ʨʘʟʥʦʡ ʤʦʱʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪ-

ʚʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʢʘʢ ʤʘʣʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʟʘʚʦʜʘʤ, ʪʘʢ ʠ ʢʨʫʧʥʳʤ 

ʧʨʝʜʧʨʠʷʪʠʷʤ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ, ʤʦʞʥʦ ʩʥʠʟʠʪʴ ʵʥʝʨʛʦ-

ʧʦʪʨʝʙʣʝʥʠʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʣʝʜʫʶʱʠʭ ʤʝʪʦʜʦʚ [3, ʩ. 296]: 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚ, ʩʥʠʞʘʶʱʠʭ ʪʝʧʣʦʦʙʤʝʥ ʩ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʦʡ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʧʣʘ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ; 

- ʚʥʝʜʨʝʥʠʝ ʤʝʪʦʜʦʚ ʫʪʠʣʠʟʘʮʠʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʩʞʠʛʘʥʠʷ ʛʘʟʘ; 

- ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʘʚʪʦ-

ʤʘʪʠʟʠʨʦʚʘʥʳ. 

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʤʝʨ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʤʦʞʝʪ ʩʦʢʨʘʪʠʪʴʩʷ ʜʦ 60%. 

ʆʨʛʘʥʠʟʘʮʠʷ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʚ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ [4, ʩ. 122]: 

1. ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʘʫʜʠʪ - ʘʥʘʣʠʟ ʪʝʢʫʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʮʝʥʢʘ ʵʥʝʨ-

ʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

2. ʇʣʘʥ ʨʘʙʦʪ ʧʦ ʚʥʝʜʨʝʥʠʶ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ. 

3. ʇʨʦʝʢʪʳ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʇʨʦʝʢʪʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʧʣʦʚʳʭ ʩʠʩʪʝʤ 

ʪʨʝʙʫʶʪ ʪʱʘʪʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʜʦʣʞʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚʳʙʦʨʦʯʥʦ. ʕʪʦ 

ʤʦʞʝʪ ʙʳʪʴ: 

- ʟʘʤʝʥʘ ʬʫʪʝʨʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʦʚʨʝʤʝʥʥʳʤʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʤʠ 

ʘʥʘʣʦʛʘʤʠ; 

- ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʠʩʪʝʤ ʛʦʨʝʥʠʷ ʛʘʟʘ; 

- ʧʨʠʤʝʥʝʥʠʝ ʨʝʢʫʧʝʨʘʪʦʨʦʚ ʧʨʠ ʫʪʠʣʠʟʘʮʠʠ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ; 

- ʤʦʜʝʨʥʠʟʘʮʠʷ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʝʡ ʚ ʵʣʝʢʪʨʦʧʝʯʘʭ. 

ʂʦʥʝʯʥʦ, ʦʮʝʥʢʘ ʵʪʠʭ ʤʝʨ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʧʦ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʜʦʣʞʥʘ ʩʦʯʝʪʘʪʴʩʷ ʩ ʫʨʦʚʥʝʤ ʟʘʪʨʘʪ ʥʘ ʠʭ ʨʝʘʣʠʟʘʮʠʶ. 
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ʋʉʊʈʆʁʉʊɺʆ ʀ ɸʂʊʋɸʃʔʅʆʉʊʔ ʇʈʀʄɽʅɽʅʀʗ  

ɺʆʃʅʆɺʓʍ ʕʃɽʂʊʈʆʉʊɸʅʎʀʁ 

 

ʇ.ɼ. ʂʨʘʫʩ, ɸ.ɸ. ɿʚʝʨʝʚʘ, ʆ.ʇ ɹʘʣʘʰʦʚ
 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 

ɺʦʣʥʦʚʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʧʝʨʩʧʝʢ-

ʪʠʚʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ʆʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ ʫʩʪʘʥʦʚʦʢ ʤʦʞʝʪ 

ʜʘʪʴ ʦʢʦʣʦ 20% ʦʪ ʚʩʝʡ ʧʦʪʨʝʙʥʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʋʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ 

ʠʩʧʦʣʥʝʥʠʷ, ʥʦ ʚʩʝ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʵʥʝʨʛʠʶ ʜʚʠʞʫʱʝʡʩʷ ʚʦʜʷʥʦʡ ʤʘʩʩʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʣʥʦʚʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ, ʵʥʝʨʛʠʷ, ʧʦʪʦʢ, ʪʫʨʙʠʥʘ, ʚʦʣʥʳ. 

 

ɹʦʣʴʰʠʥʩʪʚʦ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʨʘʙʦʪʘʶʪ ʥʘ ʫʛʣʝ, ʛʘʟʝ ʠʣʠ ʥʝʬʪʷʥʳʭ ʧʨʦ-

ʜʫʢʪʘʭ. ʇʦʜʦʙʥʘʷ ʩʠʪʫʘʮʠʷ ʧʨʠʚʝʣʘ ʢ ʪʦʤʫ, ʯʪʦ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʩʪʘʣʠ 

ʟʘʤʝʪʥʦ ʫʤʝʥʴʰʘʪʴʩʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʫʞʝ ʜʦʣʛʦʝ ʚʨʝʤʷ ʚʝʜʫʪʩʷ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ, ʚʳʧʦʣʥʷʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ, ʢʘʩʘʶʱʠʝʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʴ-

ʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚʥʝʜʨʷʶʪʩʷ 

ʛʝʣʠʦʩʠʩʪʝʤʳ, ʚʝʪʨʷʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʠ ʜʨʫʛʠʝ ʫʩʪʘʥʦʚʢʠ. ʉʨʝʜʠ ʥʠʭ ʦʩʦ-

ʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʚʦʣʥʦʚʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ, ʠʩʧʦʣʴʟʫʶʱʘʷ ʦʛʨʦʤʥʳʝ ʟʘʧʘ-

ʩʳ ʵʥʝʨʛʠʠ ʤʦʨʝʡ ʠ ʦʢʝʘʥʦʚ.  

ʂʘʢ ʨʘʙʦʪʘʶʪ ʚʦʣʥʦʚʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ? ɺʩʷ ʨʘʙʦʪʘ ʚʦʣʥʦʚʳʭ ʵʣʝʢʪʨʦ-

ʩʪʘʥʮʠʡ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʜʚʠʞʫʱʠʭʩʷ ʤʘʩʩ ʤʦʨʩʢʦʡ ʠ 

ʦʢʝʘʥʩʢʦʡ ʚʦʜʳ [2, ʩ. 158]. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʚʘʨʠʘʥʪʘʭ:  

¶  ɺʦʣʥʘ ʧʨʦʭʦʜʠʪ ʩʢʚʦʟʴ ʧʫʩʪʫʶ ʢʘʤʝʨʫ, ʚʳʪʘʣʢʠʚʘʝʪ ʠʟ ʥʝʝ ʚʦʟʜʫʭ, ʧʦʜ 
ʜʝʡʩʪʚʠʝʤ ʢʦʪʦʨʦʛʦ ʥʘʯʠʥʘʝʪʩʷ ʚʨʘʱʝʥʠʝ ʪʫʨʙʠʥʳ. ɼʘʣʝʝ ʚʨʘʱʘʪʝʣʴʥʦʝ 

ʜʚʠʞʝʥʠʝ ʧʝʨʝʜʘʝʪʩʷ ʛʝʥʝʨʘʪʦʨʫ.  

¶  ɺʦʣʥʘ ʧʨʦʧʫʩʢʘʝʪʩʷ ʯʝʨʝʟ ʙʦʣʴʰʫʶ ʪʨʫʙʫ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚ ʥʝʡ ʣʦ-

ʧʘʩʪʷʤʠ. ʆʥʠ ʥʘʯʠʥʘʶʪ ʚʨʘʱʘʪʴʩʷ ʠ ʧʨʠʚʦʜʷʪ ʚ ʜʝʡʩʪʚʠʝ ʛʝʥʝʨʘʪʦʨ.  
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¶  çʂʦʣʝʙʣʶʱʝʝʩʷ ʪʝʣʦè. ɼʘʥʥʳʡ ʚʘʨʠʘʥʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʦʝʜʠʥʝʥʠʝ 
ʥʝʩʢʦʣʴʢʠʭ ʧʣʘʚʘʶʱʠʭ ʩʝʢʮʠʡ ʚ ʦʙʱʠʡ ʢʦʥʚʝʨʪʝʨ. ʄʝʞʜʫ ʥʠʤʠ ʫʩʪʘʥʘʚʣʠ-

ʚʘʶʪʩʷ ʧʦʜʚʠʞʥʳʝ ʧʣʘʪʬʦʨʤʳ ʩ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤʠ ʧʦʨʰʥʷʤʠ. ɿʘʪʝʤ ʦʜʠʥ 

ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʧʦʨʰʥʝʡ ʩʦʝʜʠʥʷʶʪʩʷ ʩ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʜʚʠʛʘʪʝʣʝʤ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʠʤ ʜʚʠʞʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʛʝʥʝʨʘʪʦʨʘ. ɺʦʣʥʳ ʨʘʩʢʘʯʠʚʘʶʪ ʠ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʠʚʦʜʷʪ ʚ ʜʚʠʞʝʥʠʝ ʚʩʶ ʩʠʩʪʝʤʫ.  

¶  çʀʩʢʫʩʩʪʚʝʥʥʳʡ ʘʪʦʣʣè. ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʦʨʫʞʝʥʠʝ ʠʟ ʙʝʪʦʥʘ ʩ 
ʧʦʚʝʨʭʥʦʩʪʴʶ, ʥʘ ʢʦʪʦʨʫʶ ʥʘʢʘʪʳʚʘʶʪʩʷ ʚʦʣʥʳ. ɽʛʦ ʩʨʝʜʥʷʷ ʯʘʩʪʴ ʦʪʚʝʜʝʥʘ 

ʜʣʷ ʥʘʢʦʧʠʪʝʣʴʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚʳʰʝ ʫʨʦʚʥʷ ʤʦʨʷ. ɺʦʜʘ 

ʧʦʜʥʠʤʘʝʪʩʷ ʚ ʙʘʩʩʝʡʥ ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ ʥʘʢʣʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘ ʩʯʝʪ ʵʬ-

ʬʝʢʪʘ ʥʘʙʝʛʘʶʱʝʡ ʚʦʣʥʳ. ɼʘʣʝʝ, ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʝ ʚʦʜʷʥʦʡ ʧʦʪʦʢ ʧʦʧʘʜʘʝʪ ʥʘ 

ʪʫʨʙʠʥʫ ʠ ʚʨʘʱʘʝʪ ʣʦʧʘʩʪʠ. 

ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʥʝʨʛʠʷ ʜʚʠʞʫʱʝʡʩʷ ʚʦʜʷʥʦʡ ʤʘʩʩʳ. ʇʦ-

ʪʦʢ ʨʝʛʫʣʠʨʫʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʝʛʦ ʜʚʠʞʝʥʠʝ ʯʝʨʝʟ ʪʫʨʙʠʥʫ ʧʨʦʠʩ-

ʭʦʜʠʣʦ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʢʦʨʦʩʪʴ ʚʦʟʜʫʰʥʦʛʦ 

ʧʦʪʦʢʘ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʧʫʪʝʤ ʩʥʠʞʝʥʠʷ ʜʠʘʤʝʪʨʘ ʧʨʦʭʦʜʥʦʡ ʪʨʫʙʳ. ʏʘʩʪʦ-

ʪʘ ʚʨʘʱʝʥʠʷ ʪʫʨʙʠʥʳ ʚʦʟʨʘʩʪʝʪ ʜʘʞʝ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʚʦʣʥ.  

ʇʨʠʥʮʠʧ ʢʘʯʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʨʘʙʦʪʝ ʚʦʣʥʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, 

ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʦʜʦʙʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

ʨʘʙʦʪʘʶʪ ʥʘ ʦʩʥʦʚʝ ʵʥʝʨʛʠʠ, ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʠ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʢʘʯʝʥʠʠ ʚʦʣʥ. 

ʀʤʝʥʥʦ ʦʥʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʨʘʩʢʘʯʠʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ, ʠʟ-

ʛʦʪʦʚʣʝʥʥʳʭ ʚ ʚʠʜʝ ʧʦʧʣʘʚʢʦʚ ʠ ʩʧʦʩʦʙʥʳʭ ʦʪʩʣʝʞʠʚʘʪʴ ʧʨʦʬʠʣʴ ʚʦʣʥʳ. 

ʇʦʜʦʙʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚʳʧʫʩʢʘʶʪʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʚʘʨʠʘʥʪʘʭ:  

ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʧʦʯʢʫ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʧʦʧʣʘʚʢʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʦʙʱʠʡ ʚʘʣ. ʀʟ-ʟʘ ʩʚʦʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʢʦʥʩʪ-

ʨʫʢʮʠʷ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ çʋʪʢʘè ʉʦʣʪʝʨʘ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʩʪʘʥ-

ʮʠʠ ʠʭ ʪʨʝʙʫʝʪʩʷ ʦʪ 20 ʜʦ 30 ʝʜʠʥʠʮ. ʂʘʞʜʳʡ ʠʟ ʧʦʧʣʘʚʢʦʚ ʠ ʷʚʣʷʝʪʩʷ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʡ çʫʪʢʦʡè, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠʥʞʝʥʝʨʦʤ ʉʦʣʪʝʨʦʤ. ɼʝʡʩʪʚʠʝ ʪʘʢʦʡ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ:  

¶ ʇʦʜ ʚʣʠʷʥʠʝʤ ʚʦʣʥ ʧʦʧʣʘʚʢʠ ʜʚʠʛʘʶʪʩʷ, ʥʦ ʧʦʜ ʩʦʙʩʪʚʝʥʥʳʤ ʚʝʩʦʤ 
ʦʥʠ ʧʨʠʭʦʜʷʪ ʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ.  

¶ ʇʦʜʦʙʥʳʝ ʢʦʣʝʙʘʥʠʷ ʚʳʟʳʚʘʶʪ ʜʚʠʞʝʥʠʝ ʥʘʩʦʩʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʚʥʫʪʨʠ ʚʘʣʘ. ɺʥʫʪʨʠ ʥʠʭ ʥʘʭʦʜʠʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʣʠʪʘʷ ʚʦʜʘ.  

¶ ʊʫʨʙʠʥʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʤʝʞʜʫ ʧʦʧʣʘʚʢʘʤʠ, ʧʨʠʭʦʜʷʪ ʚ ʜʝʡʩʪʚʠʝ, ʧʦ-

ʩʣʝ ʯʝʛʦ ʥʘʯʠʥʘʝʪʩʷ ʚʳʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʝʨʝʜʘʚʘʝʤʦʡ ʥʘ ʙʝʨʝʛ ʧʦ 

ʧʨʦʣʦʞʝʥʥʦʤʫ ʢʘʙʝʣʶ.  

ʇʦʜʦʙʥʳʝ ʩʠʩʪʝʤʳ ʫʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ. ʀʭ ʩʨʝʜʥʷʷ ʤʦʱ-

ʥʦʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 45 ʪʳʩʷʯ ʢɺʪ. ʆʙʱʘʷ ʜʣʠʥʘ ʚʘʣʘ ʩʦʩʪʘʚʣʷʝʪ 1,2 

ʢʤ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʧʣʘʚʢʦʚ ʨʘʟʥʦʝ ï ʦʪ 20 ʜʦ 30 ʰʪ. ɼʠʘʤʝʪʨ ʢʘʞʜʦʛʦ ï 15 ʤ 

[1, ʩ. 215]. 

ɼʨʫʛʦʡ ʚʘʨʠʘʥʪ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ çʤʦʨʩʢʠʭ ʟʤʝʝʚè, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʚ 

ʚʠʜʝ ʩʝʢʮʠʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʠ ʩʦʝʜʠʥʝʥʥʳʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʰʘʨʥʠʨʘ-
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ʤʠ. ʉʦʦʨʫʞʝʥʠʝ ʧʦʛʨʫʞʝʥʦ ʚ ʚʦʜʫ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʫʟʘʪʦʧʣʝʥʥʦʤ ʧʦʣʦʞʝ-

ʥʠʠ. ɺʳʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʦʠʩʭʦʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

¶ ʂʦʣʝʙʘʥʠʷ ʚʦʣʥ ʧʨʠʚʦʜʷʪ ʢ ʠʟʛʠʙʫ ʢʦʥʩʪʨʫʢʮʠʠ.  

¶ ɺ ʤʝʩʪʘʭ ʩʦʝʜʠʥʝʥʠʡ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʦʨʰʥʠ. ʀʟʛʠʙ 
ʮʠʣʠʥʜʨʘ ʧʨʠʚʦʜʠʪ ʠʭ ʚ ʜʚʠʞʝʥʠʝ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʯʠʥʘʝʪʩʷ ʧʝʨʝʢʘʯʠʚʘʥʠʝ 

ʤʘʩʣʘ ʯʝʨʝʟ ʜʚʠʞʠʪʝʣʠ, ʩʦʝʜʠʥʝʥʥʳʝ ʩ ʛʝʥʝʨʘʪʦʨʘʤʠ.  

¶ ʅʘʯʠʥʘʝʪʩʷ ʚʳʨʘʙʦʪʢʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʥʘ ʙʝʨʝʛ ʧʦ 
ʢʘʙʝʣʶ, ʧʨʦʣʦʞʝʥʥʦʤʫ ʥʘ ʜʥʝ.  

ʆʜʥʘ ʩʠʩʪʝʤʘ ʦʙʲʝʜʠʥʷʝʪ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʢʦʥʩʪʨʫʢʮʠʡ, ʧʦʵʪʦʤʫ ʠʭ ʦʙ-

ʱʘʷ ʤʦʱʥʦʩʪʴ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʧʦʢʘʟʘʪʝʣʷ ʙʦʣʝʝ 21 ʄɺʪ [1, ʩ. 325]. 

ɽʱʝ ʦʜʥʘ ʚʦʣʥʦʚʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʢʦʥ-

ʪʫʨʥʳʤ ʧʣʦʪʦʤ ʂʦʢʢʝʨʝʣʷ. ɺ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʝʢʮʠʠ ʪʘʢʞʝ ʧʝʨʝʤʝʱʘ-

ʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ, ʘ ʩʦʝʜʠʥʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʰʘʨʥʠʨʦʚ. ɺʦʟʥʠʢʘʶʱʠʝ ʢʦʣʝʙʘʥʠʷ ʧʝʨʝʜʘʶʪʩʷ ʥʘʩʦʩʘʤ, ʩʦʝʜʠʥʝʥʥʳʤ ʩ ʛʝ-

ʥʝʨʘʪʦʨʘʤʠ. ɼʣʠʥʘ ʩʦʦʨʫʞʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 100 ʤ, ʰʠʨʠʥʘ ï 50 ʤ ʠ ʚʳʩʦʪʘ ï 

10 ʤ. ɺʩʝʛʦ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʚʭʦʜʠʪ ʪʨʠ ʩʝʢʮʠʠ, ʧʨʦʠʟʚʦʜʷʱʠʝ ʤʦʱʥʦʩʪʴ 2 

ʪʳʩʷʯʠ ʢɺʪ.  

ʈʦʩʩʠʡʩʢʠʝ ʠʥʞʝʥʝʨʳ ʪʦʞʝ ʚʝʜʫʪ ʘʢʪʠʚʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʚʦʣʥʦ-

ʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʘʭ ʵʥʝʨʛʠʠ, 

ʪ.ʢ. ʥʘʰʘ ʩʪʨʘʥʘ ʠʤʝʝʪ ʧʨʦʪʷʞʝʥʥʫʶ ʙʝʨʝʛʦʚʫʶ ʣʠʥʠʶ, ʘ ʤʥʦʛʠʝ ʤʝʩʪʘ ʧʨʠ-

ʛʦʜʥʳ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʪʘʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. ʇʝʨʚʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ʧʦʜʦʙʥʦʛʦ 

ʪʠʧʘ ʫʞʝ ʧʦʩʪʨʦʝʥʘ ʥʘ ʧʦʣʫʦʩʪʨʦʚʝ ɻʘʤʦʚʘ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ, ʛʝʦʛʨʘʬʠʯʝ-

ʩʢʠ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ. ɼʘʥʥʘʷ ʩʪʘʥʮʠʷ ʩʯʠʪʘʝʪʩʷ ʫʥʠʚʝʨ-

ʩʘʣʴʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʢʨʦʤʝ ʵʥʝʨʛʠʠ ʥʘʧʨʘʚʣʝʥʥʳʭ ʚʦʣʥ, ʦʥʘ ʩʧʦʩʦʙʥʘ ʧʨʝʦʙ-

ʨʘʟʦʚʳʚʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʘʙʦʪʝ ʵʥʝʨʛʠʶ, ʟʘʢʣʶʯʝʥʥʫʶ ʚ ʧʨʠʣʠʚʘʭ ʠ ʦʪ-

ʣʠʚʘʭ. ʋʩʪʘʥʦʚʢʘ ʧʨʠʟʥʘʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʡ, ʜʘʶʱʝʡ ʪʦʣʯʦʢ ʜʘʣʴʥʝʡʰʝʤʫ 

ʨʘʟʚʠʪʠʶ ʚʦʣʥʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ.  

ʂ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʢʘʯʝʩʪʚʘʤ ɺʕʉ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ:  

¶ ɹʝʟʦʧʘʩʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʙʝʟ ʥʘʨʫʰʝʥʠʡ ʵʢʦʣʦʛʠʠ.  

¶ ʉʪʘʥʮʠʠ ʛʘʩʷʪ ʚʦʣʥʳ ʚʦʟʣʝ ʧʦʨʪʦʚ ʠ ʙʝʨʝʛʦʚ, ʚʳʧʦʣʥʷʷ ʬʫʥʢʮʠʠ ʟʘʱʠ-

ʪʳ.  

¶ ɺʦʣʥʳ ʷʚʣʷʶʪʩʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ.  

¶ ʅʠʟʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ.  

ʄʠʥʫʩʘʤʠ ʚʦʣʥʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʩʯʠʪʘʶʪʩʷ:  

¶ ʅʝʙʦʣʴʰʘʷ ʤʦʱʥʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ʫʩʪʘʥʦʚʦʢ.  

¶ ʆʪʩʫʪʩʪʚʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʨʘʙʦʪʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʦʛʦʜʳ ʠ ʧʨʠʨʦʜʥʳʭ 
ʫʩʣʦʚʠʡ.  

¶ ɺʦʟʤʦʞʥʘʷ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʨʳʙʦʣʦʚʝʮʢʠʭ ʠ ʜʨʫʛʠʭ ʩʫʜʦʚ. 

ʕʥʝʨʛʠʷ ʚʦʣʥ ʩʯʠʪʘʝʪʩʷ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ, ʢ ʪʦʤʫ ʞʝ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʦʢʝʘʥʘ ʤʦʞʝʪ ʜʘʪʴ ʦʢʦʣʦ 20% ʦʪ ʚʩʝʡ ʧʦʪʨʝʙʥʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʈʘʟʚʠʪʠʝ 

ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚʳʛʦʜʥʦ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ, ʧʦʩʢʦʣʴʢʫ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ 

ʥʘʯʠʥʘʶʪ ʘʢʪʠʚʥʦ ʠʩʪʦʱʘʪʴʩʷ, ʘ ʫʛʦʣʴ, ʥʝʬʪʴ ʠ ʛʘʟ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʟʘʢʦʥ-

ʯʘʪʩʷ. ɸʪʦʤʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʥʝ ʩʤʦʞʝʪ ʨʝʰʠʪʴ ʚʩʝʭ ʙʫʜʫʱʠʭ ʧʨʦʙʣʝʤ. ɺ ʩʚʷʟʠ 
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ʩ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʴʶ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʟʘʱʠʪʳ, ɸʕʉ 

ʨʘʟʚʠʚʘʶʪʩʷ ʥʝ ʪʘʢ ʘʢʪʠʚʥʦ, ʢʘʢ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ.  
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Wave power plants are currently one of the most promising alternative energy sources. The 

huge potential of the installations can provide about 20% of the total electricity required. The 

device has several types of execution, but they all use the energy of a moving water mass. 

Keywords: wave power plant, energy, flow, turbine, waves. 
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ʇʈʀʄɽʅɽʅʀɽ ɸɺʊʆʅʆʄʅʓʍ ʕʅɽʈɻʆʆɹʒɽʂʊʆɺ  

ɼʃʗ ʈɽʐɽʅʀʗ ʉʆɺʈɽʄɽʅʅʓʍ ʕʅɽʈɻʆʕʂʆʅʆʄʀʏɽʉʂʀʍ  

ɿɸɼɸʏ 

 

ɼ.ɺ. ʃʦʙʘʯ, ʄ.ɸ. ʈʦʩʣʘʚʮʝʚ, ɸ.ɹ. ʏʝʨʥʦʙʘʡ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ.ʪʝʭʥ.ʥʘʫʢ ʆ.ʇ. ɹʘʣʘʰʦʚ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

ɸʥʥʦʪʘʮʠʷ: ʇʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʥʦʤʥʳʭ ʵʥʝʨʛʦ-

ʦʙʲʝʢʪʦʚ. ʇʦʜʪʚʝʨʞʜʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʧʠʩʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʘʚʠʣʦʤ ç3 ɼè, ʢʦʪʦ-

ʨʦʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʜʝʢʘʨʙʦʥʠʟʘʮʠʶ, ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʶ ʠ ʜʠʜʞʠʪʘʣʠʟʘʮʠʶ. ʇʨʝʜʩʪʘʚ-

ʣʝʥʳ ʜʦʚʦʜʳ ʠ ʨʘʩʯʸʪʳ, ʢʦʪʦʨʳʝ ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʦʝ ʨʝʰʝʥʠʝ ʧʦ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʘʚʪʦʥʦʤʥʳʭ ʵʥʝʨʛʦʦʙʲʝʢʪʦʚ ʥʘ ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʧʨʠʚʝʜʫʪ 

ʢ ʩʥʠʞʝʥʠʶ ʨʘʩʭʦʜʦʚ, ʧʦʚʳʰʝʥʠʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʩʘʤʦʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʫʚʝʣʠ-

ʯʝʥʠʶ ʧʨʠʙʳʣʴʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʥʦʤʥʳʝ ʵʥʝʨʛʦʦʙʲʝʢʪʳ, ʵʥʝʨʛʠʷ, ʩʝʪʠ, ʠʩʪʦʯʥʠʢ, ʩʘʤʦʜʦʩ-

ʪʘʪʦʯʥʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʯʘʩʪʦ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʥʘʙʞʝʥʠʷ 

ʵʥʝʨʛʠʝʡ ʫʜʘʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ (ʧʨʦʠʟʚʦʜʩʪʚ). ʆʩʦʙʝʥʥʦ ʵʪʘ ʧʨʦʙʣʝʤʘ ʘʢʪʫ-

ʘʣʴʥʘ ʜʣʷ ʩʪʨʘʥ ʩ ʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʝʡ, ʥʘʧʨʠʤʝʨ ʈʦʩʩʠʠ, ʧʦʵʪʦʤʫ ʤʳ ʧʨʝʜ-

ʣʘʛʘʝʤ ʥʝʢʦʪʦʨʦʝ ʨʝʰʝʥʠʝ ʜʘʥʥʦʡ ʟʘʜʘʯʠ.  

ɸʚʪʦʥʦʤʥʳʝ ʕʥʝʨʛʦʦʙʲʝʢʪʳ (ɸʕʆ) ï ʚ ʦʩʥʦʚʥʦʤ, ʨʝʘʣʠʟʫʶʪʩʷ ʧʨʠ ʧʦ-

ʤʦʱʠ ʠʥʪʝʛʨʘʮʠʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʫʚʝʣʠʯʝʥʠʷ ʩʘʤʦʜʦʩʪʘʪʦʯʥʦʩʪʠ ʦʙʲʝʢʪʦʚ/ʭʦʟʷʡʩʪʚ, ʧʦ ʚʦʟ-
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ʤʦʞʥʦʩʪʠ, ʧʦʣʥʦʡ ʘʚʪʦʥʦʤʠʠ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʠʣʣʶʩʪʨʠʨʫʝʪ 

ʧʨʘʚʠʣʦ ç3ɼè:  

ɼʝʢʘʨʙʦʥʠʟʘʮʠʷ ð ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ 

(ʉʆ2) [3]. 

ɼʝʮʝʥʪʨʘʣʠʟʘʮʠʷ ð ʢʦʥʮʝʧʮʠʷ ʨʘʟʚʠʪʠʷ ʵʥʝʨʛʝʪʠʢʠ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʘʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦʪʨʝʙʠʪʝʣʷʤʠ (ʦʙʲʝʢʪʘʤʠ) ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʢʦʤʧʘʢʪʥʳʭ 

ʨʘʟʤʝʨʦʚ ʠ/ʠʣʠ ʤʦʙʠʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʥʘʧʨʘʚʣʷʶʱʠʭ ʠʟʣʠʰʢʠ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʚ ʦʙʱʫʶ ʩʝʪʴ [1]. 

ɼʠʜʞʠʪʘʣʠʟʘʮʠʷ ð ʧʝʨʝʭʦʜ ʢ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʮʠʬ-

ʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʚʩʝʡ ʮʝʧʦʯʢʝ ʵʥʝʨʛʦʩʝʪʠ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ ʠʥʪʝʨʥʝʪ, ʠʣʠ ʩʦʙʩʪʚʝʥʥʦʡ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ [1]. 

ʆʯʝʚʠʜʥʦ, ʠʜʝʷ ʥʝ ʥʦʚʘ, ʥʦ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝ ʧʦʣʫʯʠʣʘ, ʘ 

ʥʘʨʘʙʦʪʢʠ ʠ ʧʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʠʤʝʶʪʩʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʦʧʳʪʦʤ. 

ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʧʨʦʝʢʪʘ ʙʳʣʠ ʚʳʙʨʘʥʳ ʪʨʠ ʚʠʜʘ ʦʙʲʝʢʪʦʚ (ʭʦʟʷʡʩʪʚ). 

ʅʝʙʦʣʴʰʠʝ ʩʝʣʘ (ʇɻʊ) ʩ ʩʦʙʩʪʚʝʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. 

ɺ ʥʘʰʝ ʚʨʝʤʷ, ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʥʝʤʘʣʦ ʤʝʣʢʠʭ ʧʦʩʝʣʢʦʚ ʩ ʧʨʦʠʟ-

ʚʦʜʩʪʚʦʤ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʜʦʩʪʘʪʦʯʥʦ ʫʜʘʣʝʥʥʳʭ ʦʪ ʦʩʥʦʚʥʦʡ ʵʥʝʨ-

ʛʦʩʠʩʪʝʤʳ. ʊʝ, ʢʪʦ ʩʯʠʪʘʝʪ, ʯʪʦ ʙʠʟʥʝʩ ʚ ʜʝʨʝʚʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʨʘʟʚʝʜʝʥʠʝʤ 

ʢʨʫʧʥʦʛʦ ʠ ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩʠʣʴʥʦ ʟʘʙʣʫʞʜʘʝʪʩʷ. ʉʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟ-

ʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʧʦʣʠʪʠʢʘ ʧʦʜʜʝʨʞʢʠ ʨʦʩʩʠʡʩʢʦʛʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʙʝʩʧʝʯʠ-

ʣʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʚʝʜʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʜʝʣʘ ʚ 

ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦʜʘʞʝʡ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʨʝʛʠʦ-

ʥʘʣʴʥʳʭ ʠ ʬʝʜʝʨʘʣʴʥʳʭ ʨʳʥʢʘʭ ʩʙʳʪʘ. ɺ ʪʘʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ, ʧʨʦʠʟ-

ʚʦʜʷʪʩʷ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʤʷʩʦ, ʦʚʦʱʠ ʬʨʫʢʪʳ, ʮʚʝʪʳ, ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘ-

ʪʝʨʠʘʣʳ, ʠʟʜʝʣʠʷ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʧʨʦʯʝʝ. 

ʇʨʠ ʧʦʤʦʱʠ ɸʕʆ ʤʦʞʥʦ ʧʦʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ, ʫʩʪʘʥʦ-

ʚʠʪʴ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʝ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʝ ʠ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʪʨʫʜʘ ʚ ʮʝʣʦʤ, ʙʣʘʛʦʜʘʨʷ ʚʥʝʜʨʝʥʠʶ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʩʣʝʞʝʥʠʷ ʟʘ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ. 

ʌʝʨʤʝʨʩʢʠʝ ʭʦʟʷʡʩʪʚʘ. 

ʅʝʙʦʣʴʰʠʝ ʬʝʨʤʝʨʩʢʠʝ ʭʦʟʷʡʩʪʚʘ, ʦʙʳʯʥʦ, ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʝʡ ʦʪ ʦʙʱʠʭ ʩʝʪʝʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ. ɺ ʙʦʣʝʝ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʠʤʝʶʪ 

ʩʚʦʠ ʛʝʥʝʨʘʪʦʨʳ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʝ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʭ ʥʫʞʜ ʚ ʧʦʣʥʦʡ ʤʝʨʝ. 

ɺ ʥʘʰʝʤ ʧʨʦʝʢʪʝ, ʧʦ ʚʥʝʜʨʝʥʠʶ ɸʕʆ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʣʥʳʡ ʧʝʨʝʭʦʜ ʢ ʩʘʤʦ-

ʦʙʝʩʧʝʯʝʥʠʶ ʪʘʢʠʭ ʭʦʟʷʡʩʪʚ ʧʫʪʸʤ ʧʨʠʤʝʥʝʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʭʦʟʷʡʩʪʚʘ, 

ʩʦʟʜʘʥʠʷ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ.  

ɼʣʷ ʧʨʠʤʝʨʘ, ʚʦʟʴʤʝʤ ʬʝʨʤʫ-ʢʦʨʦʚʥʠʢ, ʠ ʧʨʝʜʩʪʘʚʠʤ ʩʭʝʤʫ ʤʦʜʝʨʥʠʟʘ-

ʮʠʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠ ʧʨʠʤʝʨʥʦ ʨʘʩʩʯʠʪʘʝʤ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ.  

ʅʘʤ ʧʦʪʨʝʙʫʶʪʩʷ ʩʦʣʥʝʯʥʳʝ ʬʦʪʦʵʣʝʤʝʥʪʳ, ʘʢʢʫʤʫʣʷʪʦʨʥʳʝ ʙʘʪʘʨʝʠ 

ʜʣʷ ʟʘʧʘʩʘʥʠʷ çʣʠʰʥʝʡ ʵʥʝʨʛʠʠè, ʪʘʢ ʢʘʢ ʧʦʪʨʝʙʣʝʥʠʝ ʥʝ ʨʘʚʥʦʤʝʨʥʦʝ, ʢʦʥ-

ʪʨʦʣʣʝʨʳ ʟʘʨʷʜʘ, ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʦʪ ʢʦʥʪʨʦʣʣʝʨʦʚ 
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ʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʚ ʧʝʨʝʤʝʥʥʳʡ ʥʝʦʙʭʦʜʠʤʳ ʠʥʚʝʨʪʦʨʳ (ʧʦ ʦʜʥʦʤʫ ʥʘ ʢʘʞ-

ʜʫʶ ʬʘʟʫ), ʠ ʨʝʟʝʨʚʥʳʡ ʜʠʟʝʣʴʥʳʡ ʛʝʥʝʨʘʪʦʨ ʜʣʷ ʧʦʢʨʳʪʠʷ ʧʠʢʦʚʳʭ ʥʘʛʨʫ-

ʟʦʢ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ɸ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʳ ʢʦʥʪʨʦʣʣʝʨʳ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʠ ʨʫʯʥʦʛʦ ʧʨʠ ʏʉ), ʢʦʤʧʴʶʪʝʨʦʚ. 

ʇʨʦʚʦʜʢʘ ʠ ʢʘʙʝʣʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʦ ʤʳ ʠʭ ʫʯʠʪʳʚʘʪʴ ʥʝ ʙʫʜʝʤ, ʪʘʢ ʢʘʢ 

ʵʪʦ ʟʘʚʠʩʠʪ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʩʪʘ. 

ʇʨʦʩʯʠʪʘʝʤ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʝ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ ʥʘ ʤʦʜʝʨʥʠʟʘʮʠʶ ʢʦ-

ʨʦʚʥʠʢʘ ʨʘʩʯʝʪʥʦʡ ʤʦʱʥʦʩʪʴʶ 16 ʢɺʪ/ʯ: ɸʢʢʫʤʫʣʷʪʦʨʳ ʩʚʠʥʮʦʚʦ-ʢʠʩʣʦʪʥʳʡ 

MNB MNG 150-12 8 ʰʪ. = 240 ʪ.ʨ. [2]; ʌʦʪʦʚʦʣʴʪʘʠʯʝʩʢʠʝ ʤʦʜʫʣʠ Risen 

ʧʦ 330 ʚʘʪʪ RSM120-6-330M 32 ʰʪ. = 353 ʪ.ʨ. [1] ; ʀʥʚʝʨʪʦʨʳ XIN Dun Green 

Power 3 ʰʪ. =  131 ʪ.ʨ.; ʂʦʥʪʨʦʣʣʝʨʳ ʟʘʨʷʜʢʠ BlueSolarPWMLight48V-30A 2 

ʰʪ. = 15 ʪ.ʨ. [3] ; ʂʦʥʪʨʦʣʣʝʨ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ ʌʆʊʆʅ-150-50-IoT (Wi-Fi) 

= 14 ʪ.ʨ.; ɼʠʟʝʣʴʥʳʡ ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨ Hyundai DHY 8000SE 7,2 ʢɺʪ= 219 ʪ.ʨ. 

ʀʪʦʛʦ, ʦʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 972000 ʨʫʙʣʝʡ. ɽʩʣʠ ʩʨʘʚʥʠʪʴ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʦʜʥʦʡ ʜʠʟʝʣʴʥʦʡ ʛʝʥʝʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʤʦʱʥʦʩʪʴʶ 20 ʢɺʪ, 

ʝʝ ʩʨʝʜʥʝʡ ʟʘʛʨʫʞʝʥʥʦʩʪʴʶ ʚ 75% (ʧʨʠʤʝʨʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʩʦʩʪʘʚʠʪ 6 

ʣ/ʯ) ʠ ʩʦʧʦʩʪʘʚʠʪʴ ʩ ʥʘʰʠʤ ʧʨʦʝʢʪʥʳʤ ʨʝʰʝʥʠʝʤ, ʦʢʫʧʘʝʤʦʩʪʴ ʩʦʩʪʘʚʠʪ ʦʢʦ-

ʣʦ 6 ʤʝʩʷʮʝʚ. 

ʆʙʲʝʢʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ. 

ʂ ʪʘʢʦʤʫ ʪʠʧʫ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʦʙʲʝʢʪʳ ʩ ʥʝʩʪʘʥʜʘʨʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʪʦʢʘ/ʥʘʧʨʷʞʝʥʠʷ ʠ ʧʨʦʯʝʡ ʩʧʝʮʠʬʠʢʦʡ. ɿʜʝʩʴ ʨʝʯʴ ʥʝ ʠʜʝʪ ʦ ʢʨʫʧʥʳʭ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʭ ʮʝʭʘʭ, ʛʜʝ ʙʝʟ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʚʦʟʤʦʞʥʦ ʦʙʦʡʪʠʩʴ. ʅʘʧʨʠʤʝʨ, ʤʝʣʢʠʝ ʢʦʤʧʘʥʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʩʪʦ-

ʣʷʨʥʦ-ʩʚʘʨʦʯʥʳʝ ʫʩʣʫʛʠ. ʀʭ ʮʝʭʘ ʤʘʣʝʥʴʢʠʝ, ʠ ʧʝʨʝʚʝʜʷ ʠʭ ʥʘ ʘʚʪʦʥʦʤʥʦʝ 

ʧʠʪʘʥʠʝ, ʩ ʧʦʤʦʱʴʶ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʤʦʞʥʦ ʩʥʠʟʠʪʴ ʩʝ-

ʙʝʩʪʦʠʤʦʩʪʴ ʫʩʣʫʛ, ʘ ʪʘʢʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʩʚʝʩʪʠ ʢ ʥʫʣʶ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʦʙʱʫʶ 

ʵʥʝʨʛʦʩʠʩʪʝʤʫ. ʊʘʢ ʢʘʢ ʤʦʱʥʦʩʪʴ ʦʪ ʩʚʘʨʦʯʥʳʭ ʘʧʧʘʨʘʪʦʚ ʥʝ ʙʫʜʝʪ ʧʦʩʪʫ-

ʧʘʪʴ ʚ ʦʙʱʫʶ ʩʝʪʴ, ʵʪʦ ʩʢʘʞʝʪʩʷ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʧʨʦʯʠʭ 

ʙʣʠʟʣʝʞʘʱʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ (ʫʤʝʥʴʰʝʥʠʝ ʩʢʘʯʢʦʚ ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʦʢʘ). 

ʄʳ ʫʚʝʨʝʥʳ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʳʝ ʥʘʤʠ ʨʝʰʝʥʠʷ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ɸʚʪʦ-

ʥʦʤʥʳʭ ʵʥʝʨʛʦʦʙʲʝʢʪʦʚ ʥʘ ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʧʨʠ-

ʚʝʜʫʪ ʢ ʩʥʠʞʝʥʠʶ ʨʘʩʭʦʜʦʚ, ʧʦʚʳʰʝʥʠʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʩʘʤʦʜʦʩ-

ʪʘʪʦʯʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʶ ʧʨʠʙʳʣʴʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʠ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʘʢʪʫ-

ʘʣʴʥʦ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤ ʮʠʬʨʦʚʦʛʦ ʩʣʝʞʝʥʠʷ ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚ. 

ɺ ʙʣʠʞʘʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʜʣʷ ʚʥʝʜʨʝʥʠʷ ɸʕʆ, ʥʝʦʙʭʦʜʠʤʦ: 1. ʇʨʦʚʝʩ-

ʪʠ ʨʷʜ ʧʨʘʢʪʠʯʝʩʢʠʭ ʦʧʳʪʦʚ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʦʨʛʘʥʠʟʘʮʠʡ/ʭʦʟʷʡʩʪʚ; 2. ʅʘ ʦʩ-

ʥʦʚʝ ʧʦʣʫʯʝʥʥʦʛʦ ʦʧʳʪʘ ʨʘʟʨʘʙʦʪʘʪʴ ʮʝʣʝʚʫʶ ʤʦʜʝʣʴ ʜʘʣʴʥʝʡʰʝʛʦ ʨʝʛʫʣʠʨʦ-

ʚʘʥʠʷ ɸʕʆ; 3. ʈʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ 

ʙʘʟʳ ʧʦ ʩʧʦʩʦʙʩʪʚʦʚʘʥʠʶ ʧʨʦʝʢʪʘʤ ɸʕʆ; 4. ʇʨʦʚʝʩʪʠ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʧʦ ʪʝʤʝ ʚ ʢʘʞʜʦʡ ʦʪʨʘʩʣʠ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. 

 

  

https://russian.alibaba.com/p-detail/power-60095680466.html?spm=a2700.details.0.0.1a996b07TXnmLB#cpRDCapacity
https://russian.alibaba.com/p-detail/power-60095680466.html?spm=a2700.details.0.0.1a996b07TXnmLB#cpRDCapacity
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An analysis of the prospects for the use of autonomous power facilities is given. The effec-

tiveness of the described approach is confirmed by the ñ3 Dò rule, which includes: decarboniza-

tion, decentralization and digitalization. Arguments and calculations are presented that prove 

that the proposed solution for the organization of autonomous power facilities in commercial 

and industrial facilities will lead to cost reduction, increase in energy efficiency of their self-

sufficiency, increase in profitability and environmental friendliness. 

Keywords:autonomous power facilities, energy, networks, source, self-sufficiency, necessi-

ty. 
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ʌʆʊʆʕʃɽʂʊʈʀʏɽʉʂʆɻʆ ʄʆɼʋʃʗ 

 

ʊ.ɸ. ʄʘʪץʫʨʙʘʥʦʚ
1)
, ʄ.ʈ. ɸʣʣʘʷʨʦʚ

2)
 

1)
ɸʩʩʠʩʪʝʥʪ, ʋʨʛʝʥʯʩʢʠʡ ʬʠʣʠʘʣ ʊʘʰʢʝʥʪʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʠʤʝʥʠ ʄʫʭʘʤʤʘʜʘ ʘʣ-ʍʦʨʘʟʤʠʡ, ʛʦʨʦʜ ʋʨʛʝʥʯ, ʋʟʙʝʢʠʩʪʘʥ 
2) 
ɸʩʩʠʩʪʝʥʪ, ʋʨʛʝʥʯʩʢʠʡ ʬʠʣʠʘʣ ʊʘʰʢʝʥʪʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʠʤʝʥʠ ʄʫʭʘʤʤʘʜʘ ʘʣ-ʍʦʨʘʟʤʠʡ, ʛʦʨʦʜ ʋʨʛʝʥʯ, ʋʟʙʝʢʠʩʪʘʥ.
 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʧʫʩʪʳʥʥʳʭ ʨʝʛʠʦʥʘʭ, ʛʜʝ ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʝʨʦ-

ʷʪʥʳʤ ʚʘʨʠʘʥʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʟʘʛʨʷʟʥʝʥʠʝ ʠʟ ʧʳ-

ʣʠ ʦʩʪʘʝʪʩʷ ʩʘʤʳʤ ʙʦʣʴʰʠʤ ʧʨʝʧʷʪʩʪʚʠʝʤ. ʉʢʦʧʣʝʥʠʝ ʯʘʩʪʠʮ ʧʳʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ ʤʦʞʝʪ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʧʦʛʣʦʱʝʥʠʶ ʠʟʣʫʯʝʥʠʷ ʤʦʜʫʣʝʤ, 

ʵʬʬʝʢʪʠʚʥʦ ʩʥʠʞʘʷ ʝʛʦ ʤʦʱʥʦʩʪʴ. ʆʜʥʠʤ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʟʤʝʨʝʥʠʷ ʧʦ-

ʪʝʨʴ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʪʩʣʝʞʠʚʘʥʠʝ ʪʦʢʘ-ʥʘʧʨʷʞʝʥʠʷ (IV); ʛʜʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʦʜʫʣʷ. ʆʜ-

ʥʘʢʦ ʩʦʣʥʝʯʥʳʝ ʫʩʪʘʥʦʚʢʠ ʚ ʫʤʥʳʭ ʛʦʨʦʜʘʭ ʯʘʩʪʦ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʠʭ 

ʬʝʨʤ, ʫʩʪʘʥʦʚʦʢ ʥʘ ʢʨʳʰʘʭ ʠ ʥʘʚʝʩʦʚ ʜʣʷ ʧʘʨʢʦʚʦʢ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʩʪʫʧʥʦʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʦ ʠ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ. ʕʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʨʦʙʣʝʤʫ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʘʥʝʣʝʡ ʠʟ-ʟʘ ʤʘʩʰʪʘʙʘ ʠ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʫʩʪʘʥʦʚʦʢ. ʇʨʦʪʦʪʠʧ ʩʤʦʛ ʫʩʧʝʰʥʦ ʠ ʥʘʜʝʞʥʦ ʩʦʙʠʨʘʪʴ ʜʘʥʥʳʝ IV-

ʪʨʘʩʩʠʨʦʚʢʠ ʠ ʧʝʨʝʜʘʚʘʪʴ ʠʭ ʦʙʨʘʪʥʦ ʥʘ ʦʙʣʘʯʥʳʡ ʩʝʨʚʝʨ, ʯʪʦʙʳ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʤʦʛʣʠ 

ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ, ɺʦʣʴʪ ʘʤʧʝʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʀʥ-

ʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʸʤʢʦʩʪʴ, ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʘʥʝʣʴ 
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ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʟʤʝʨʝʥʠʷ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ ʷʚʣʷʝʪʩʷ ʦʪʩʣʝʞʠʚʘʥʠʝ ʪʦʢʘ ʠ ʥʘʧʨʷ-

ʞʝʥʠʷ (IV). ʕʪʦʪ ʤʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʭʚʘʪʘ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʢʦʤʙʠʥʘ-

ʮʠʡ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʘʥʝʣʴ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʚ ʟʘʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ. 

ʇʦ ʢʨʠʚʦʡ ɺɸʍ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʦʢ ʧʨʠ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘ-

ʥʠʠ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʨʠ ʨʘʟʦʤʢʥʫʪʦʡ ʮʝʧʠ, ʘ ʪʘʢʞʝ ʢʦʤʙʠʥʘʮʠʶ 

ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʤʦʜʫʣʴ ʙʫʜʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ 

ʤʦʱʥʦʩʪʴ.  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʬʦʪʦʵʣʝʤʝʥʪʘ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʟʤʝʨʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ɺɸʍ ʠ ʤʦʱʥʦʩʪʴ ʚʦʣʴʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ.  ʂʨʠʚʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʦʪʦʙʨʘʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘʧʨʷʞʝʥʠʷ, ʪʦʢʘ ʠ ʤʦʱʥʦʩʪʠ ʧʘʥʝʣʠ 

ʧʨʠ ʟʘʜʘʥʥʦʡ ʥʘʩʪʨʦʡʢʝ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʧʦʣʫʯʝʥʠʷ ɺɸʍ ʜʣʷ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʘʥʝʣʠ, ʚ ʦʩʥʦʚʥʦʤ: ʘ) ʧʝʨʝʤʝʥʥʳʡ ʨʝʟʠʩʪʦʨ, ʙ) ʝʤʢʦʩʪ-

ʥʘʷ ʥʘʛʨʫʟʢʘ ʠ ʚ) ʵʣʝʢʪʨʦʥʥʘʷ ʥʘʛʨʫʟʢʘ. ʆʜʥʘʢʦ ʰʠʨʦʢʦ ʧʨʠʟʥʘʥ ʤʝʪʦʜ çʝʤ-

ʢʦʩʪʥʦʡ ʥʘʛʨʫʟʢʠè ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ [1]. ɺ ʵʪʦʤ 

ʤʝʪʦʜʝ ʪʦʢ ʠ ʥʘʧʨʷʞʝʥʠʝ ʧʘʥʝʣʠ ʥʝʧʨʝʨʳʚʥʦ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʧʦ ʤʝʨʝ ʪʦʛʦ, 

ʢʘʢ ʧʘʥʝʣʴ ʟʘʨʷʞʘʝʪ ʢʦʥʜʝʥʩʘʪʦʨ, ʥʘʯʠʥʘʷ ʩ ʨʘʟʨʷʞʝʥʥʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ (ʫʩ-

ʣʦʚʠʷ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ), ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ ʟʘʨʷʜʘ ʢʦʥʜʝʥʩʘʪʦʨʘ (ʫʩʣʦ-

ʚʠʷ ʨʘʟʦʤʢʥʫʪʦʡ ʮʝʧʠ). ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫʩʣʦʚʠʷ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠ ʨʘ-

ʟʦʤʢʥʫʪʦʡ ʮʝʧʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʦʢ ʠ ʥʘʧʨʷʞʝʥʠʝ ʧʘʥʝʣʠ ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʠʟʚʣʝʢʘʝʪʩʷ ʠʟ ʢʨʠʚʦʡ P ï V. ʊʘʢʠʝ ʜʘʥ-

ʥʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʦʪʩʣʝʞʠʚʘʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʬʠʣʘʢ-

ʪʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚ ʢʨʘʪ-

ʢʦʩʨʦʯʥʦʡ ʠ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. ʇʦʩʢʦʣʴʢʫ ɺɸʍ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʢʘ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʤʦʜʫʣʷ, ʥʘʧʨʷʞʝʥʠʷ ʭʦ-

ʣʦʩʪʦʛʦ ʭʦʜʘ ʠ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʤʦʜʫʣʴ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ, ʢʨʠʚʘʷ PV ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʢʠ ʤʘʢ-

ʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʤʦʜʫʣʷ, ʘ ʪʘʢʞʝ ʚʳʭʦʜʳ ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʦʢʘ ʚ ʪʦʯʢʝ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ. ɺɸʍ ʧʦʣʫʯʘʝʪʩʷ ʧʫʪʝʤ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʚʝʨʪʢʠ ʥʘ-

ʧʨʷʞʝʥʠʷ ʥʘ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʤ ʤʦʜʫʣʝ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʚʳʭʦʜʥʦʛʦ ʪʦʢʘ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʩʧʦʩʦʙ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʤʦʜʫʣʷ - ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ ʜʣʷ ʟʘʨʷʜʢʠ ʝʤʢʦʩʪʥʦʡ ʥʘʛʨʫʟʢʠ. ʄʦʥʠ-

ʪʦʨʠʥʛ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ, ʢʦʛʜʘ ʢʦʥʜʝʥʩʘʪʦʨ ʧʝʨʝʭʦʜʠʪ ʠʟ ʨʘʟʨʷʞʝʥʥʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʚ ʩʦʩʪʦʷʥʠʝ ʟʘʨʷʜʢʠ, ʘ ʟʘʪʝʤ ʚ ʧʦʣʥʦʩʪʴʶ ʟʘʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʦ-

ʟʚʦʣʷʝʪ ʤʦʜʫʣʶ ʚʳʚʦʜʠʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʦʢʘ 

ʤʝʞʜʫ ʢʦʨʦʪʢʠʤ ʟʘʤʳʢʘʥʠʝʤ ʠ ʨʘʟʦʤʢʥʫʪʦʡ ʮʝʧʴʶ. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ, 

ʧʦʢʘʟʳʚʘʶʱʘʷ ʵʢʚʠʚʘʣʝʥʪʥʫʶ ʩʭʝʤʫ ʠ ʚʩʝ ʩʚʷʟʘʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʠʩʧʦʣʴʟʫʝ-

ʤʳʝ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ, ʘ ʪʘʢʞʝ ʮʝʧʴ ʝʤʢʦʩʪʥʦʡ 

ʥʘʛʨʫʟʢʠ, ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1. ʕʢʚʠʚʘʣʝʥʪʥʫʶ ʩʭʝʤʫ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʨʘʩʯʝʪʘ ʪʦʢʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʝʤʢʦʩʪʥʫʶ ʥʘʛʨʫʟʢʫ, ʩʨʝʜʠ ʧʨʦʯʝʛʦ. ʇʦʜ-

ʨʦʙʥʳʡ ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʥʘʡʪʠ ʚ [1]. ʌʦʪʦʵʣʝʢʪʨʠʯʝ-

ʩʢʠʡ ʤʦʜʫʣʴ ʤʦʜʝʣʠʨʫʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʠ ʩ ʦʜʥʠʤ ʜʠʦʜʦʤ, ʢʦʪʦ-

ʨʘʷ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʪʦʯʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʬʦʪʦʵʣʝʤʝʥʪʦʚ. ʀʜʝʘʣʴʥʳʡ 
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ʠʩʪʦʯʥʠʢ ʪʦʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʝʥʝʨʠʨʫʝʤʳʡ ʩʚʝʪʦʤ ʪʦʢ, ʢʦʪʦʨʳʡ ʜʦʩ-

ʪʘʚʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʝʪʘ, ʧʨʠʥʠʤʘʝʤʦʛʦ ʤʦʜʫʣʝʤ.  

 
ʈʠʩ. 1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʠʟʤʝʨʠʪʝʣʷ ʝʤʢʦʩʪʥʦʡ ʥʘʛʨʫʟʢʠ IV. 

 

ɺʳʭʦʜʥʦʡ ʪʦʢ ʤʦʜʫʣʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʪʦʢʦʤ, ʛʝʥʝ-

ʨʠʨʫʝʤʳʤ ʩʚʝʪʦʤ (IPV), ʠ ʪʦʢʘʤʠ, ʧʨʦʭʦʜʷʱʠʤʠ ʯʝʨʝʟ ʥʘʩʪʦʷʱʠʡ ʜʠʦʜ (ID), ʠ 

ʧʘʨʘʣʣʝʣʴʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ (IRp), ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

 

Ὅ= Ὅὖὠ Ὅ0 Ὡ
ή
ὠ+ὍὙί
ὲὯὝ 1

ὠ+ὍὙί

Ὑὴ
                                      (1) 

 

ʛʜʝ, I0 - ʦʙʨʘʪʥʳʡ ʪʦʢ ʥʘʩʳʱʝʥʠʷ, q - ʟʘʨʷʜ ʵʣʝʢʪʨʦʥʘ, k - ʧʦʩʪʦʷʥʥʘʷ 

ɹʦʣʴʮʤʘʥʘ, T - ʪʝʤʧʝʨʘʪʫʨʘ ʧʝʨʝʭʦʜʘ ʚ ʂʝʣʴʚʠʥʘʭ, Rsʠ Rp - ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ 

ʠ ʰʫʥʪʠʨʫʶʱʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ n - ʢʦʵʬʬʠʮʠʝʥʪ ʠʜʝʘʣʴʥʦ-

ʩʪʠ ʜʠʦʜʘ. ʇʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʠʜʝʘʣʴʥʳʡ ʜʠʦʜ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʦʚʦʜʷʱʠʤ, ID 

ʤʦʞʥʦ ʥʝ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ (ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʥ ʨʘʚʝʥ ʥʫʣʶ). 

ʋʨʘʚʥʝʥʠʝ (1) ʤʦʞʝʪ ʙʳʪʴ ʟʘʪʝʤ ʧʨʝʦʙʨʘʟʦʚʘʥ ʚ ʬʦʨʤʫʣʫ (2) 

 

I(RS+ Rp)+VīIPVRp=0                                                                 (2) 

 

ʋʯʠʪʳʚʘʷ ʟʘʢʦʥ ʂʠʨʭʛʦʬʘ ʚ ʫʨʘʚʥʝʥʠʠ (3) 

ὼ= C
Ὠὠ

dt
(3) 

 

ʀʩʧʦʣʴʟʫʷ ʫʨʘʚʥʝʥʠʷ (2) ʠ (3), ʫʨʘʚʥʝʥʠʝ ʮʝʧʠ ʟʘʧʠʩʳʚʘʝʪʩʷ ʢʘʢ ʚ 

ʫʨʘʚʥʝʥʠʠ (4) 

ὅὙί+ Ὑὴ
Ὠὠ

dt
+ ὠ= ὍὖὠὙὴ(4) 

ʈʝʰʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʟʘʪʝʤ ʧʨʠʚʦʜʠʪ ʢ ʫʨʘʚʥʝʥʠʶ 

(5) ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʩʯʝʪʘ ʥʘʧʨʷʞʝʥʠʷ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚ ʣʶ-

ʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

 

ὠ(ὸ) = Ὅὖὠ 1 Ὡ
 

ὸ

ὅὙί+Ὑὴ                                                            (5) 

 

ɺʨʝʤʷ ʟʘʨʷʜʢʠ ʠʣʠ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʥʜʝʥʩʘʪʦʨʫ ʜʣʷ ʧʝʨʝʭʦʜʘ ʦʪ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʢ ʨʘʟʦʤʢʥʫʪʦʡ ʮʝʧʠ ʯʝʨʝʟ ʠʩʪʦʯʥʠʢ ʧʦʩʪʦʷʥʥʦʛʦ ʧʠʪʘ-
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ʥʠʷ, ʟʘʪʝʤ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ, ʧʦʜʩʪʘʚʠʚ V (t) ʚʤʝʩʪʦ Voc ʠ ʧʝʨʝʩʪʘʚʠʚ ʫʨʘʚ-

ʥʝʥʠʝ (5), ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʬʦʨʤʫʣʝ (6): 

 

ὸέὧ=  ὅὙί+ Ὑὴ ln 1
ὠέὧ

ὍὖὠὙὴ
                                      (6)  

 

ɻʜʝ ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʠ ʧʘʨʘʣʣʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʧʘʥʝʣʠ ʤʦʞʝʪ ʙʳʪʴ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʦ ʦʙʨʘʪʥʳʤ ʥʘʢʣʦʥʦʤ ʢʨʠʚʦʡ ɺɸʍ ʚ 

ʪʦʯʢʝ ʥʘʧʨʷʞʝʥʠʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʠ ʚ ʪʦʯʢʝ ʪʦʢʘ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ, ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ. ɿʥʘʯʝʥʠʷ ʰʫʥʪʠʨʫʶʱʝʛʦ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟ ɺɸʍ. ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʤʦʞʥʦ ʵʤʧʠʨʠʯʝʩʢʠ ʦʮʝ-

ʥʠʪʴ ʚʨʝʤʷ ʟʘʨʷʜʢʠ, ʧʦʟʚʦʣʠʚ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʤʦʜʫʣʶ ʟʘʨʷʜʠʪʴ ʢʦʥʜʝʥ-

ʩʘʪʦʨ ʠ ʟʘʧʠʩʘʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ʇʝʨʠʦʜ ʚʨʝʤʝʥʠ ʜʣʷ ʧʦʣʥʦʡ ʨʘʟʨʷʜʢʠ ʢʦʥ-

ʜʝʥʩʘʪʦʨʘ ʟʘʪʝʤ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ 5Ű, ʛʜʝ Ű - ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʨʘʟʨʷʜʢʠ, 

ʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (7). 

Ű=RC(7) 

 

ʋʩʪʘʥʦʚʢʘ ʯʘʩʪʦʪʳ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʦʤ ʢ ʪʦʯʥʦʤʫ ʦʪʦʙʨʘ-

ʞʝʥʠʶ ʧʦʚʝʜʝʥʠʷ ʧʘʥʝʣʠ ʚʦ ʚʨʝʤʷ ʟʘʨʷʜʢʠ ʠ ʧʦʣʫʯʝʥʠʶ ʧʣʘʚʥʦʡ ʢʨʠʚʦʡ IV. 

ɺʳʙʦʨ ʥʠʟʢʦʡ ʯʘʩʪʦʪʳ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʦʤʫ, ʯʪʦ ʧʝʨʠʬʝ-

ʨʠʡʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʧʫʩʪʷʪ ʚʘʞʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠ ʧʦʣʫʯʘʪ ʛʨʫʙʫʶ ʢʨʠʚʫʶ 

ɺɸʍ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʫʩʪʘʥʦʚʢʘ ʩʣʠʰʢʦʤ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 

ʧʨʠʚʝʜʝʪ ʢ ʩʦʟʜʘʥʠʶ ʠʟʣʠʰʥʝ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠ-

ʤʦ ʧʝʨʝʜʘʪʴ, ʩʦʭʨʘʥʠʪʴ ʠ ʦʙʨʘʙʦʪʘʪʴ. ʏʪʦʙʳ ʟʘʭʚʘʪʠʪʴ ʢʘʢ ʤʦʞʥʦ ʪʦʯʥʝʝ, 

ʤʠʥʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʚ ʬʦʨʤʫʣʝ (8): 

 

Ўὸ= ὅᶻ
Ўὠ

ὍὥὺὫ
,                                                            (8) 

 

ʛʜʝ C - ʧʦʣʥʘʷ ʝʤʢʦʩʪʴ, ʘ ȹV / Iavg - ʥʘʢʣʦʥ ɺɸʍ ʥʘ ʩʘʤʦʤ ʢʨʫʪʦʤ ʩʢʣʦ-

ʥʝ. 

ʇʨʦʮʝʩʩ ʥʘʯʠʥʘʝʪʩʷ, ʢʦʛʜʘ ʢʦʥʜʝʥʩʘʪʦʨ ʧʦʣʥʦʩʪʴʶ ʨʘʟʨʷʞʝʥ. ɺ ʪʦʪ 

ʤʦʤʝʥʪ, ʢʦʛʜʘ ʮʝʧʴ ʦʪʩʣʝʞʠʚʘʥʠʷ ʟʘʤʳʢʘʝʪʩʷ, ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʘʥʝʣʴ 

ʧʨʦʠʟʚʦʜʠʪ ʪʦʢ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʯʝʨʝʟ ʢʦʥʜʝʥʩʘʪʦʨ, ʢʦʪʦʨʳʡ ʬʘʢʪʠʯʝ-

ʩʢʠ ʠʤʝʝʪ ʥʫʣʝʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʠ ʥʘʯʠʥʘʝʪ ʟʘʨʷʞʘʪʴʩʷ. ʇʦ ʤʝʨʝ ʟʘʨʷʜʢʠ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʥ ʥʝ ʙʫʜʝʪ 

ʧʦʣʥʦʩʪʴʶ ʟʘʨʷʞʝʥ, ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʪʦʢ ʙʦʣʴʰʝ ʥʝ ʧʨʦʪʝʢʘʝʪ, ʠ ʤʦʞʥʦ ʠʟʤʝ-

ʨʠʪʴ ʥʘʧʨʷʞʝʥʠʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʧʘʥʝʣʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʤʦʤʝʥʪ ʚʢʣʶʯʝ-

ʥʠʷ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʪʦʢ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʥʘʧʨʷʞʝʥʠʝ ʨʘʚʥʦ ʥʫʣʶ (I = Isc, V = 0), ʘ ʢʦʛʜʘ ʢʦʥʜʝʥʩʘʪʦʨ ʧʦʣʥʦ-

ʩʪʴʶ ʟʘʨʷʞʝʥ, ʥʘʧʨʷʞʝʥʠʝ ʨʘʚʥʦ ʥʘʧʨʷʞʝʥʠʶ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʪʦʢ ʨʘʚʝʥ ʥʫʣʶ (I = 0, V = Voc). ʌʦʨʤʳ ʩʠʛʥʘʣʦʚ ʜʣʷ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʧʘ-

ʥʝʣʠ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʧʘʥʝʣʠ ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ ʟʘʨʷʜʢʠ, ʧʦʢʘ-

ʟʘʥʳ ʥʘ ʨʠʩ. 2 (a), ʘ ʪʠʧʠʯʥʳʝ ʢʨʠʚʳʝ ɺɸʍ ʠ PV ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 2 (b). ʂʨʠ-
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ʚʳʝ ʧʦʢʘʟʳʚʘʶʪ ʚʦʟʤʦʞʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʦʢʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʳ ʧʘʥʝʣʴʶ. ʂʨʠʚʘʷ P ï V ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʩʪʠʞʠʤʫʶ ʤʦʱʥʦʩʪʴ. 

 

 
ʈʠʩ. 2. (a) ʆʩʮʠʣʣʦʛʨʘʤʤʳ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʧʘʥʝʣʠ ʚʦ ʚʨʝʤʷ ʟʘʨʷʜʢʠ 

ʢʦʥʜʝʥʩʘʪʦʨʘ (b) ʂʨʠʚʳʝ ɺɸʍ ʠ P-V, ʧʦʣʫʯʝʥʥʳʝ ʩ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʧʘʥʝʣʠ. 

 

ɹʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʥʝʩʢʦʣʴʢʦ ʧʨʦʝʢʪʦʚ ʩʠʩʪʝʤ ʦʥʣʘʡʥ-ʤʦʥʠʪʦʨʠʥʛʘ, 

ʚʩʪʨʦʝʥʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ IV ʠ ʧʦʨʪʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ʦʪʩʣʝʞʠʚʘʥʠʷ IV, ʚ ʢʦʪʦ-

ʨʳʭ ʜʘʥʥʳʝ ʤʦʞʥʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʣʦʢʘʣʴʥʦ [2] ʠʣʠ ʧʝʨʝʜʘʚʘʪʴ ʥʘ ʙʣʠʞʘʡ-

ʰʠʡ ʢʦʤʧʴʶʪʝʨ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ [3,4,5]. ʆʜʥʘʢʦ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʦʙʱʝʛʦʨʦʜʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ ʩʦʣ-

ʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʪʨʝʙʫʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ, ʦʩʥʘʱʝʥʥʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤʠ ʜʣʷ ʵʢʦʥʦʤʠʯʥʦʡ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʡ ʠ ʨʘʩ-

ʧʨʝʜʝʣʝʥʥʦʡ ʨʘʙʦʪʳ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʟʜʝʩʴ ʨʘʙʦʪʝ ʜʝʣʘʝʪʩʷ ʧʦʧʳʪʢʘ ʦʙʲʝ-

ʜʠʥʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʪʨʘʩʩʠʨʦʚʢʠ IV ʥʘ ʤʝʩʪʝ ʚ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩ ʬʫʥʢʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʝʜʣʦʞʠʪʴ ʩʠʩʪʝʤʳ ʀʥʪʝʨʥʝʪʘ 

ʚʝʱʝʡ . 
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Abstract.In desert regions, where solar power is the most likely renewable energy option, 

dust pollution remains the biggest obstacle. The accumulation of dust particles on the surface of 

photovoltaic modules can prevent the module from absorbing radiation, effectively reducing its 

power. One of the common methods for measuring pollution loss is current-voltage (IV) track-

ing; where the characteristics of the PV module are used to evaluate the performance of the 

module. However, solar installations in smart cities are often distributed in the form of small 

farms, rooftop installations and parking sheds in order to use the available space and reduce the 

number of power lines. This presents a challenge for monitoring and maintaining contaminated 

panels due to the scale and distribution of installations. The prototype was able to successfully 

and reliably collect IV trace data and transfer it back to the cloud server for researchers to view 

and analyze. 

Keywords:  photovoltaic module, volt-ampere characteristic, internet of things, capacity, 

photovoltaic panel 

 

ʋɼʂ 621.31 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʎʀʌʈʆɺʓʍ ʇʆɼʉʊɸʅʎʀʁ ɺ ʉʀʉʊɽʄɽ 

ʕʃɽʂʊʈʆʉʅɸɹɾɽʅʀʗ 

 

ɸ.ʀ.ʄʘʱʝʥʢʦ, ʆ.ʅ.ʇʘʥʪʝʣʝʝʚʘ  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ ʆ.ʇ.ɹʘʣʘʰʦʚ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

ʀʜʝʦʣʦʛʠʷ ʮʠʬʨʦʚʦʡ ʧʦʜʩʪʘʥʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʚʦʧʣʦʪʠʪʴ ʚ ʞʠʟʥʴ 

ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʠ ʦʩʫʱʝʩʪʚʠʪʴ ʩʙʦʨ ʚʩʝʭ ʜʘʥʥʳʭ ʦʜʥʠʤ ʫʩʪʨʦʡʩʪʚʦʤ, 

ʪʝʤ ʩʘʤʳʤ ʪʨʘʥʩʣʠʨʦʚʘʪʴ ʧʨʠʦʙʨʝʪʸʥʥʳʝ ʜʘʥʥʳʝ ʚʦ ʚʩʝ ʧʦʜʩʠʩʪʝʤʳ ʧʨʠ ʧʦʤʦʱʠ ʚʦʣʦ-

ʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʨʷʜʦʚ ʩʚʷʟʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʘʷ ʧʦʜʩʪʘʥʮʠʷ, ʩʠʩʪʝʤʘ, ʧʨʠʙʦʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʘʚʪʦʤʘ-

ʪʠʟʘʮʠʷ. 

 

ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʩʪʘʥʦʚʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʩʝʡʯʘʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪ-

ʩʷ ʦʙʲʝʜʠʥʝʥʠʝʤ ʵʣʝʢʪʨʦʩʝʪʝʚʦʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨ ʚ ʫʟʣʘʭ 

ʩʝʪʠ ð ʮʠʬʨʦʚʳʭ ʧʦʜʩʪʘʥʮʠʷʭ (ʎʇʉ) [1]. ʆʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ 

ʩʯʠʪʘʝʪʩʷ ʚʳʙʦʨ ʨʘʮʠʦʥʘʣʴʥʦʛʦʨʘʩʢʣʘʜʘ ʢ ʚʥʝʜʨʝʥʠʶ ʪʝʭʥʦʣʦʛʠʠ ʎʇʉ, ʘ 

ʝʱʝʨʘʟʚʝʜʢʘ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʢʣʶʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʨʘʟʨʝʰʘʪ ʧʦʣʫʯʠʪʴ ʩʚʝʞʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʳʜʘʶʱʠʝʩʷ ʢʘʯʝʩʪʚʘ ʠ ʩʪʘʥʫʪʧʦʜʘʚʘʪʴʬʠʥʘʥʩʦʚʳʡ ʵʬʬʝʢʪ 

ʧʦ ʩʦʧʦʩʪʘʚʣʝʥʠʶ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʘʚʪʦʤʘʪʠ-

ʟʘʮʠʠ ʠ ʦʙʦʨʦʥʳ ʚ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʤ ʵʣʝʢʪʨʦʩʝʪʝʚʦʤ ʘʥʩʘʤʙʣʝ, ʥʦ ʧʨʠ ʜʘʥ-

ʥʦʤ ʥʝ ʧʨʠʚʝʜʫʪ ʢ ʧʦʥʠʞʝʥʠʶ ʥʘʜʝʞʥʦʩʪʠ ʩʠʩʪʝʤʳ. ʎʠʬʨʦʚʘʷ ʧʦʜʩʪʘʥʮʠʷ 

ð ʵʪʦ ʧʦʜʩʪʘʥʮʠʷ ʩ ʚʳʩʦʯʘʡʰʠʤ ʫʨʦʚʥʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦ-
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ʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʦʙʦʨʫʜʦʚʘʥʥʘʷ ʨʘʟʚʠʪʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʫʧʨʘʚʣʷʶʱʠʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʩʧʦʩʦʙʘʤʠ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ 

ʧʨʦʮʝʩʩʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʤʝʞʚʝʱʝʩʪʚʘʤʠ ʧʦʜʩʪʘʥʮʠʠ, ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʩ ʥʘʨʫʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʘ ʝʱʝ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʧʦʜ-

ʩʪʘʥʮʠʠ ʠʩʧʦʣʥʷʶʪʩʷ ʚ ʮʠʬʨʦʚʦʤ ʦʙʣʠʢʝ ʥʘ ʙʘʟʝ ʧʨʦʪʦʢʦʣʦʚ ʩʪʝʨʝʦʪʠʧʦʚ 

IEC 61850, 61968/61970. ʇʝʨʚʠʯʥʦʝ ʩʠʣʦʚʦʝ ʦʩʥʘʱʝʥʠʝ ʧʦʜʩʪʘʥʮʠʠ ʠ ʩʦʩʪʘʚ-

ʣʷʶʱʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤ ʥʘʮʝʣʝʥʳ 

ʥʘ ʧʦʤʦʱʴ ʮʠʬʨʦʚʦʛʦ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ [2]. 

ʇʝʨʝʭʦʜ ʢ ʧʝʨʝʜʘʯʝ ʩʠʛʥʘʣʦʚ ʚ ʮʠʬʨʦʚʦʤ ʦʙʣʠʢʝ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʜʩʪʘʥʮʠʝʡ ʜʦʟʚʦʣʠʪʩʜʝʣʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 

ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʧʦʥʠʟʠʪʴʧʨʦʤʘʭʠ ʥʝ-

ʜʦʫʯʝʪʘ ʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʜʦʟʚʦʣʠʪ ʫʜʝʰʝʚʠʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦʜʩʪʘʥʮʠʡ, ʫʙʘ-

ʚʠʪʴ ʠʭ ʛʘʙʘʨʠʪʳ, ʫʚʝʣʠʯʠʪʴ ʥʘʜʸʞʥʦʩʪʴ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʸʪʝ, ʫʚʝʣʠʯʠʪʴ ʢʘ-

ʯʝʩʪʚʦ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʧʦʢʫʧʘʪʝʣʷ, ʥʝ ʫʚʝʣʠʯʠʚʘʷ ʮʝʥʘ. ʕʪʦ ʚ ʩʦʙʩʪʚʝʥʥʫʶ 

ʦʯʝʨʝʜʴ, ʜʘʸʪ ʫʚʝʣʠʯʝʥʠʝ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ, ʫʤʝʥʴʰʝʥʠʝʯʠʩʣʘʦʩʥʘʱʝʥʠʷ, 

ʮʝʧʝʡ ʚʪʦʨʠʯʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʠ ʵʢʦʥʦʤʠʶ ʧʣʦʱʘʜʝʡ. ʎʇʉ ʚʦʟʤʦʞʥʦʩʢʦʨʝʝ-

ʚʦʟʚʦʜʠʪʴ ʠ ʣʝʛʯʝ ʚʳʨʘʙʦʪʘʪʴ ʪʠʧʦʚʳʝ ʧʣʘʥʳ ʜʣʷ ʪʠʨʘʞʠʨʦʚʘʥʠʷ. 

ʇʝʨʝʭʦʜ ʢ ʦʪʤʝʥʥʦ ʩʚʝʞʠʤ ʩʠʩʪʝʤʘʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʢʘ-

ʟʘʣʩʷ ʚʝʨʦʷʪʝʥ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʩʚʝʞʠʭ ʩʪʝʨʝʦʪʠʧʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʎʇʉ, ʢ 

ʢʦʠʤ, ʜʦ ʵʪʦʛʦ ʚʩʝʛʦ, ʦʪʥʦʩʠʪʩʷ ʥʘʨʦʯʥʦ ʩʦʟʜʘʥʥʳʡ ʩʪʝʨʝʦʪʠʧ ʄʕʂ 61850. ɺ 

ʨʘʟʣʠʯʠʝ ʦʪ ʠʥʳʭ, ʦʥ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʥʝ ʣʠʰʴ ʪʦʣʴʢʦ ʚʦʧʨʦʩʳ ʧʝʨʝʜʘʯʠ ʠʥ-

ʬ  rʤʝʞ ʦʪʜʝʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ, ʥʦ ʠ ʚʦʧʨʦʩʳ ʬʦʨʤʘʣʠʟʘʮʠʠ ʦʧʠʩʘʥʠʷ ʩʭʝʤ 

ð ʧʦʜʩʪʘʥʮʠʡ, ʦʙʦʨʦʥʳ, ʘʚʪʦʤʘʪʠʢʠ ʠ ʠʟʤʝʨʝʥʠʡ, ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʠʙʦʨʦʚ. 

ɺ ʦʙʦʟʥʘʯʝʥʥʦʤ ʵʪʘʣʦʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʚʝʞʠʭ ʮʠʬ-

ʨʦʚʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ (ʚ ʢʦʣʠʯʝʩʪʚʝ ʩ ʮʠʬʨʦʚʳʤ ʦʧʪʠʯʝʩʢʠʤ ʚʳ-

ʭʦʜʦʤ) ʚʟʘʤʝʥ ʢʣʘʩʩʠʯʝʩʢʠʭ ʘʥʘʣʦʛʦʚʳʭ ʠʟʤʝʨʠʪʝʣʝʡ (ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ 

ʠ ʥʘʧʨʷʞʝʥʠʷ) [3]. 

ɺʩʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʚʷʟʠ ʥʘ ʎʇʉ ʩʯʠʪʘʶʪʩʷ ʮʠʬʨʦʚʳʤʠ ʠ ʦʙʨʘʟʫʶʪ 

ʝʜʠʥʩʪʚʝʥʥʫʶ ʰʠʥʫ ʧʨʦʮʝʩʩʘ. ʕʪʦ ʨʘʩʢʨʳʚʘʝʪ ʩʧʦʩʦʙʥʦʩʪʠ ʩʢʦʨʦʛʦ ʠ ʧʨʷʤʦ-

ʛʦ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞ ʧʨʠʙʦʨʘʤʠ, ʩʦʙʩʪʚʝʥʥʦ ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʨʝʟʫʣʴ-

ʪʘʪʝ ʨʘʟʨʝʰʘʝʪ ʦʪʨʝʯʴʩʷ ʦʪ ʤʘʩʩʳ ʤʝʜʥʳʭ ʢʘʙʝʣʴʥʳʭ ʩʚʷʟʝʡ, ʦʪʜʝʣʴʥʳʭ ʧʨʠ-

ʙʦʨʦʚ, ʘ ʝʱʝ ʜʦʩʪʠʯʴ ʙʦʣɹh ʝ ʤʘʣʦʛʘʙʘʨʠʪʥʦʛʦ ʠʭ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ. ʅʘʢʦ-

ʥʝʮ, ʢʣʶʯʝʚʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʎʇʉ ʧʨʦʠʟʚʝʜʝʥʦ ʚ ʪʦʤ, ʩʦʙʩʪʚʝʥʥʦ ʯʪʦ ʚʩʝ 

ʝʸ ʚʪʦʨʠʯʥʳʝ ʮʝʧʠ ð ʵʪʦ ʮʠʬʨʦʚʳʝ ʢʘʥʘʣʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʦʙʨʘʟʫʶʱʠʝ 

ʝʜʠʥʩʪʚʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʝʪʴ (ʩʝʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʯʚʦʡ ʎʇʉ ʩʯʠʪʘʝʪʩʷ ʝʜʠʥʘʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʧʨʦʠʟʚʝʜʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɻʣʘʚʥʘʷ 

ʤr ʩʣʴ, ʟʘʣʦʞʝʥʥʘʷ ʚ ʠʜʝʦʣʦʛʠʶ ʎʇʉ, ð ʚʦʧʣʦʪʠʪʴ ʚ ʞʠʟʥʴ ʧʨʦʛʥʦʟ ʚʩʝʭ 

ʧʨʦʮʝʩʩʦʚ ʢʘʢ ʚʦʟʤʦʞʥʦ ʧʦʙʣʠʞʝ ʢ ʠʩʪʦʯʥʠʢʘʤ ʠʥʬʳ, ʪʨʘʥʩʣʠʨʦʚʘʪʴ ʧʨʠʦʙ-

ʨʝʪʝʥʥʳʝ ʜʘʥʥʳʝ ʚʦ ʚʩʝ ʧʦʜʩʠʩʪʝʤʳ ʧʨʠ ʧʦʤʦʱʠ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʨ̫ -

ʜʦʚ ʩʚʷʟʠ ʠ ʚʠʨʪʫʘʣʠʟʠʨʦʚʘʪʴ ʦʩʥʦʚʥʫʶ ʤʘʩʩʫ ʬʫʥʢʮʠʡ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʥʘ 

ʧʦʜʩʪʘʥʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨ rʜʝʣʘʶʪʩʷ ʠʩʪʦʯʥʠ-

ʢʘʤʠ ʠʥʬ,r ʘ ʚʩʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʫʤʩʪʚʝʥʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʨʠʙʦʨ rð ʝʸ 

ʧʦʢʫʧʘʪʝʣʷʤʠ. 
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ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʙʦʨʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʵʣʝʤʝʥʪʘʨʥʦ ʚ 

ʢʦʤʧʳ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʘ ʩʠʩʪʝʤʘ ʦʙʦʨʦʥʳ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʎʇʉ ð ʚ ʢʦʤʧʣʝʢʪ ʟʘʢʦʥʦʤʝʨʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ʩ ʨʘʟ-

ʥʳʤ ʧʝʨʝʯʥʝʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʩʚʝʞʠʤ ʫʨʦʚʥʝʤ ʟʘʱʠʱʸʥʥʦʩʪʠ. ɺ ʠʪʦʛʝ ʚʠʨ-

ʪʫʘʣʠʟʠʨʦʚʘʥʥʘʷ ʎʇʉ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʩʝʨʚʝʨʝ ʠ ʥʘʤʝʨʝʚʘʝʪʩʷ ʠʟ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ʈɿɸ, ʇɸ, ʈɸʉ, ɸʉʂʋʕ ʠ ʧʨ. ʢʘʢ ʙʦʣʴʰʫʱʠʡ ʙʫʪʝʨʙʨʦʜ 

ʠʣʠ ʞʝ ʢʘʢ ʤʘʪʨʸʰʢʘ. ʇʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʝʱʝ ʧʝʨʝʙʝʛʘʝʪ ʠ ʚ ʨʘʡʦʥ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ. ʉʦʚʦʢʫʧʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʚʩʝʡ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʯʠ-

ʪʘʝʪʩʷ ʧʦʜʤʝʥʘ ʨʘʟʥʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʘʥʘʣʦʛʦʚʳʭ ʩʠʩʪʝʤ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʩʝʨʚʝʨʦʤ ʩʦ ʩʧʝʮʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʚʢʣʶʯʘʶʱʠʤ ʚ ʩʝʙʷ ʧʨʦʬʠʣʴ-

ʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ. ʉ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʥʘʜʸʞʥʦʩʪʠ ʩʝʨʚʝʨ ʧʨʦʠʟʚʦ-

ʜʠʪʩʷ ʚ ʟʘʱʠʱʸʥʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʠ ʜʫʙʣʠʨʫʝʪʩʷ ʜʣʷ "ʞʘʨʢʦʛʦ ʨʝʟʝʨʚʘ". ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʎʇʉ ʨʘʟʨʝʰʘʝʪ ʫʚʝʣʠʯʠʪʴ ʩʪʝʧʝʥʴ ʟʘʱʠʱʝʥʥʦʩʪʠ ʵʣʝʢʪʨʦʵʥʝʨ-

ʛʝʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʧʦʣʫʯʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʥʠʞʝʥʠʝ ʤʝʪʘʣʣʦʸʤʢʦʩʪʠ, 

ʫʙʘʚʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʦʛʥʦʟʘ ʩ ʦʜʥʦ-

ʚʨʝʤʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠʭ ʨʘʙʦʪʳ, ʫʚʝʣʠʯʠʪʴ ʩʪʝʧʝʥʴ 

ʥʘʜʸʞʥʦʩʪʠ ʠ ʥʘʙʣʶʜʘʝʤʦʩʪʠ, ʘ ʝʱʝ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʠʟʜʝʨʞʢʠ ʥʘ ʠʥʞʠʥʠ-

ʨʠʥʛ ʠ ʥʘʣʘʜʢʫ. 
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The ideology of the digital substation is to implement workplace automation and collect 

all data with one device, thereby transmitting the acquired data to all subsystems using fiber-

optic communication lines. 

Keywords: digital substation, system, device, usage, automation. 
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