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ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ: ɺʘʩʠʥʦʚʠʯ ʄ.ɸ. 

 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʣʣʝʛʠʠ:  
ɸʭʤʝʪʦʚ ʉʘʡʨʘʥʙʝʢ ʄʘʭʩʫʪʦʚʠʯ ï ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ., ʨʝʢʪʦʨ 

ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

(ʂʘʟʋʀʊʉ), ʘʢʘʜʝʤʠʢ ʈɸɽʅ, ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʯʣʝʥ (ʘʢʘʜʝʤʠʢ) ʅʘʮʠʦʥʘʣʴʥʦʡ 

ʠʥʞʝʥʝʨʥʦʡ ʘʢʘʜʝʤʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʟʘʤʝʩʪʠʪʝʣʴ ʧʨʝʜʩʝʜʘʪʝʣʷ ɿʘʧʘʜʥʦ-

ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʅʀɸ ʈʂ, ʜʠʨʝʢʪʦʨ ʇʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʂʘʟʘʭʩʢʦʡ 

ʘʢʘʜʝʤʠʠ ʵʢʦʣʦʛʠʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠè ʚ ʛ. ʋʨʘʣʴʩʢ. 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 

ɸʭʤʝʜʥʘʙʠʝʚ ʈʘʩʫʣ ʄʘʛʦʤʝʜʦʚʠʯ ï ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ. ʇʦʣʪʘʚʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʖ. ʂʦʥʜʨʘʪʶʢʘ; 

ɹʘʨʰʪʝʡʥ ɺʠʢʪʦʨ ʖʨʴʝʚʠʯ ï ʢʘʥʜ. ʪʝʭ. ʥʘʫʢ, ʩʪ. ʥʘʫʯ. ʩʦʪʨ., ʟʘʚʝʜʫʶʱʠʡ 

ʣʘʙʦʨʘʪʦʨʠʝʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çʀʥʩʪʠʪʫʪ ʧʠʱʝʚʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ 

ʠ ʛʝʥʦʤʠʢʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʋʢʨʘʠʥʳè (ʀʇɹɻ ʅɸʅ ʋʢʨʘʠʥʳ). 

ɽʣʠʩʝʝʚ ɼʤʠʪʨʠʡ ɺʠʢʪʦʨʦʚʠʯ ï ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʙʠʟʥʝʩ-

ʢʦʥʩʫʣʴʪʘʥʪ ɸʢʘʜʝʤʠʠ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʨʳʥʢʘ, ʚʝʜʫʱʠʡ ʢʦʥʩʫʣʴʪʘʥʪ ʧʦ ʩʪʨʘʪʝʛʠʠ 

ʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤ, çʂʦʥʩʘʣʪʠʥʛʦʚʘʷ ʬʠʨʤʘ çʇʘʨʪʥʝʨʳ ʠ ɹʦʨʦʚʢʦʚè;  
ʂʦʧʳʣʦʚ ɸʣʝʢʩʝʡ ʌʠʣʠʧʧʦʚʠʯ ï ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ. ʢʘʬʝʜʨʳ 

ʈʘʜʠʦʪʝʭʥʠʢʠ ʀʥʩʪʠʪʫʪʘ ʠʥʞʝʥʝʨʥʦʡ ʬʠʟʠʢʠ ʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ ʉʠʙʠʨʩʢʦʛʦ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ; 

ʄʘʢʩʠʤʦʚ ʉʝʨʛʝʡ ʇʘʚʣʦʚʠʯ ï ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ 

ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʬʠʣʠʘʣ ʖʞʥʦ-ʋʨʘʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʚ ʛ. ɿʣʘʪʦʫʩʪʝ. 
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ʆʛʣʘʚʣʝʥʠʝ  

ʉʝʢʮʠʷ çɸʵʨʦʢʦʩʤʠʯʝʩʢʘʷ ʪʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠè 7 

ɺʆɿʄʆɾʅʆʉʊʀ ʇʈʆɻʈɸʄʄʅʆʁ ʉʈɽɼʓ MATLAB ɼʃʗ 
ʄʆɼɽʃʀʈʆɺɸʅʀʗ ʕʃɽʂʊʈʆʄɽʍɸʅʀʏɽʉʂʀʍ ʉʀʉʊɽʄ 
ɼʴʷʯʝʥʢʦ ʄʘʢʩʠʤ ɽʚʛʝʥʴʝʚʠʯ 
ɹʝʣʦʫʩ ɼʝʥʠʩ ɺʝʥʠʘʤʠʥʦʚʠʯ 

7 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʄɽʉʊʅʆɻʆ ʉʓʈʔʗ ɼʃʗ 
ʇʈʆʀɿɺʆɼʉʊɺɸ ɸʄʇʋʃʔʅʆɻʆ ʀ ʆʇʊʀʏɽʉʂʆɻʆ 
ʉʊɽʂʃɸ 
ʅʘʥʠʝʚʘ ɿʘʨʠʥʘ ɺʘʜʠʤʦʚʥʘ 
ʂʠʙʠʟʦʚ ʉʧʘʨʪʘʢ ɻʝʥʥʘʜʴʝʚʠʯ 
ʅʘʥʠʝʚʘ ɹʵʣʘ ʄʫʨʘʪʦʚʥʘ 

14 

ʉʝʢʮʠʷ çɹʝʟʦʧʘʩʥʦʩʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 
ʯʝʣʦʚʝʢʘ, ʧʨʦʤʳʰʣʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʦʭʨʘʥʘ 
ʪʨʫʜʘ ʠ ʵʢʦʣʦʛʠʷè 

20 

ʂ ɺʆʇʈʆʉʋ ʆɹ ʀʉʇʆʃʔɿʆɺɸʅʀʀ ʋʃʔʊʈɸɿɺʋʂʆɺʆɻʆ 
ʂʆʅʊʈʆʃʗ ʇʈʀ ʇʈʆɺɽɼɽʅʀʀ ʊɽʍʅʀʏɽʉʂʆɻʆ 
ɼʀɸɻʅʆʉʊʀʈʆɺɸʅʀʗ ɻʈʋɿʆʇʆɼʒɽʄʅʓʍ 
ʄɽʍɸʅʀɿʄʆɺ ʅɸ ɸɺʊʆʄʆɹʀʃʔʅʆʄ ʍʆɼʋ 
ʆʩʠʧʦʚ ɺʣʘʜʠʤʠʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 
ɿʘʚʴʷʣʦʚ ɸʥʜʨʝʡ ʉʝʨʛʝʝʚʠʯ 
ɿʘʚʴʷʣʦʚ ʉʝʨʛʝʡ ʃʝʦʥʠʜʦʚʠʯ 
ɺʘʣʠʥ ɸʣʝʢʩʝʡ ʅʠʢʦʣʘʝʚʠʯ 
ʂʘʧʫʩʪʠʥ ɺʘʩʠʣʠʡ ɹʦʨʠʩʦʚʠʯ 

20 

ʉʝʢʮʠʷ çʀʥʬʦʨʤʘʪʠʢʘ, ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ  
ʠ ʫʧʨʘʚʣʝʥʠʝè 

30 

ʄʆɼʋʃʔ ʉʆʇʈʆɺʆɾɼɽʅʀʗ ʉɸʄʆʉʊʆʗʊɽʃʔʅʆʁ 
ʈɸɹʆʊʓ ʉʊʋɼɽʅʊʆɺ ʇʆ ʈɸɿɼɽʃʋ çʄɽʊʆɼʓ 
ɸʅɸʃʀɿɸ ʎɽʇɽʁ ʇʆʉʊʆʗʅʅʆɻʆ ʊʆʂɸè 
ɸʨʚʘʥʦʚʘ ʄʘʨʠʷ ʄʫʩʘʙʠʝʚʥʘ 
ɸʨʚʘʥʦʚʘ ʉʘʥʠʷʪ ʄʫʭʘʤʝʜʦʚʥʘ 

30 

ʆɹɽʉʇɽʏɽʅʀɽ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 
ʅɸ ʕʊɸʇɽ ʇʆɼɻʆʊʆɺʂʀ ʀ ʇʈʆɺɽɼɽʅʀʗ 
ɻʆʉʋɼɸʈʉʊɺɽʅʅʆʁ ʀʊʆɻʆɺʆʁ ɸʊʊɽʉʊɸʎʀʀ (ɻʀɸ) 
ɸʭʢʦʧʝʢ ʐʘʟʘ ʄʫʭʘʤʘʜ 
ɸʤʰʦʢʦʚ ʈʫʩʣʘʥ ʍʘʩʘʥʙʠʝʚʠʯ 
 
 

34 



ʂʆʅʎɽʇʎʀʗ ʊʆʂɽʅɸ ɹɽɿʆʇɸʉʅʆʉʊʀ  
ɼʃʗ ʋʉʊʈʆʁʉʊɺ ʏʀʉʃʆɺʆɻʆ ʇʈʆɻʈɸʄʄʅʆɻʆ 
ʋʇʈɸɺʃɽʅʀʗ ʅɸ ʇʈʀʄɽʈɽ NC-310 
ʂʦʢʦʫʣʠʥ ɸʥʜʨʝʡ ʅʠʢʦʣʘʝʚʠʯ 
ɸʥʜʨʝʝʚ ʈʦʤʘʥ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 
ɹʘʜʨʪʜʠʥʦʚ ɸʨʪʸʤ ʉʝʨʛʝʝʚʠʯ 
ʌʝʦʬʠʣʦʚʘ ʇʦʣʠʥʘ ɸʥʜʨʝʝʚʥʘ 

40 

ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʉʀʉʊɽʄ ʋʇʈɸɺʃɽʅʀʗ 
ʊɽʉʊ-ʂɽʁʉɸʄʀ, ɿɸɼɸʏɸʄʀ ʀ ʇʈʆɺɽɼɽʅʀʖ 
ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆɻʆ ʊɽʉʊʀʈʆɺɸʅʀʗ  
ɻʣʘʜʳʰʝʚʘ ʄʘʨʠʷ ʄʠʭʘʡʣʦʚʥʘ 
ɸʨʪʘʤʦʥʦʚ ɸʣʝʢʩʘʥʜʨ ɸʥʜʨʝʝʚʠʯ 

45 

ʄʆɼɽʃʀ ɸɻɽʅʊʆɺ ɺ ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʓʍ ʉʀʉʊɽʄɸʍ 
ʄʝʣʠʭʦʚʘ ʆʢʩʘʥʘ ɸʩʢʦʣʴʜʦʚʥʘ 
ɺʝʧʨʠʥʮʝʚʘ ʆʣʴʛʘ ɺʠʪʘʣʴʝʚʥʘ 
ʏʫʤʠʯʝʚ ɺʣʘʜʠʤʠʨ ʉʝʨʛʝʝʚʠʯ 
ɼʞʘʤʙʠʥʦʚ ʉʝʨʛʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ 
ɻʘʡʜʫʢʦʚ ɸʥʘʪʦʣʠʡ ɹʦʨʠʩʦʚʠʯ 

49 

ʇʈʆɻʈɸʄʄʅɸʗ ɹʀɹʃʀʆʊɽʂɸ ɼʃʗ ʆɹʈɸɹʆʊʂʀ 
ɺʓʈɸɾɽʅʀʁ ʀʉʏʀʉʃɽʅʀʗ ɺʓʉʂɸɿʓɺɸʅʀʁ 
ʂʘʨʘʚʘʝʚʘ ʆʣʴʛʘ ɺʣʘʜʠʤʠʨʦʚʥʘ 
ɼʦʣʞʝʥʢʦʚʘ ʅʘʪʘʣʠʷ ɸʣʝʢʩʝʝʚʥʘ 

57 

ʆɹʆʈʋɼʆɺɸʅʀɽ ɼʃʗ ʃɸɹʆʈɸʊʆʈʀʀ ʂɺɸʅʊʆɺʆʁ 
ʂʈʀʇʊʆɻʈɸʌʀʀ 
ʂʨʦʪʦʚʘ ɽʣʝʥʘ ʃʴʚʦʚʥʘ 
ɸʥʜʨʝʝʚ ʈʦʤʘʥ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 
ɹʘʜʨʪʜʠʥʦʚ ɸʨʪʸʤ ʉʝʨʛʝʝʚʠʯ 
ʌʝʦʬʠʣʦʚʘ ʇʦʣʠʥʘ ɸʥʜʨʝʝʚʥʘ 

62 

ʈʆʃʔ ʀɿʋʏɽʅʀʗ ʀʅʆʉʊʈɸʅʅʓʍ ʗɿʓʂʆɺ  
ʇʈʀ ʈɸɹʆʊɽ ʉ ʂʆʄʇʔʖʊɽʈʅʓʄʀ ʊɽʍʅʆʃʆɻʀʗʄʀ  
ʀ ʇʈʆɻʈɸʄʄʅʓʄ ʆɹɽʉʇɽʏɽʅʀɽʄ 
ʂʘʣʠʤʫʣʣʠʥʘ ʈʝʟʝʜʘ ʈʘʚʠʣʝʚʥʘ 
ʂʦʨʦʣʝʚʘ ʅʘʪʘʣʴʷ ɽʚʛʝʥʴʝʚʥʘ 
ʉʘʭʘʧʦʚʘ ʌʘʨʠʜʘ ʍʘʥʠʬʦʚʥʘ 

67 

ʉʀʉʊɽʄɸ ʋʇʈɸɺʃɽʅʀʗ ʃɽʊɸʊɽʃʔʅʓʄʀ 
ɸʇʇɸʈɸʊɸʄʀ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʂʆʅʎɽʇʎʀʀ 
ʉʀʉʊɽʄʅʆɻʆ ʉʀʅʊɽɿɸ 
ʇʨʦʣʝʪʘʨʩʢʠʡ ɸʥʜʨʝʡ ɺʠʢʪʦʨʦʚʠʯ 
ʉʝʣʝʟʥʝʚʘ ʄʘʨʠʷ ʉʝʨʛʝʝʚʥʘ 
 

73 



 

ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆɽ ʈɸɹʆʏɽɽ ʄɽʉʊʆ 
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ɸʅʅʆʊɸʎʀʗ 

ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʳ Matlab ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ 

ʦʩʥʦʚʥʳʝ ʙʣʦʢʠ ʙʠʙʣʠʦʪʝʢʠ SimPowerSystems, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʩʪʦʯʥʠʢ 

ʧʠʪʘʥʠʷ, ʜʚʠʛʘʪʝʣʴ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʠ ʩʠʣʦʚʳʝ ʧʝʨʝʢʣʶʯʘʶʱʠʝ 

ʵʣʝʤʝʥʪʳ. 

ABSTRACT 

The capabilities of software the Matlab environment for modeling 

electromechanical control systems. The basic blocks SimPowerSystems 

library, in particular, a power supply, a DC motor and power switching 

elements 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ; ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʝ; Matlab; SimPowerSystems. 

Keywords: electromechanical systems; modeling; Matlab; 

SimPowerSystems. 

 

ɺʚʝʜʝʥʠʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʵʣʝʢʪʨʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ. ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ ʩʯʠʪʘʝʪʩʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ ʨʦʙʦʪʦʚ ʠ ʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, 

ʚ ʯʘʩʪʥʦʩʪʠ ʤʦʜʝʣʠ ʩ ʫʧʨʫʛʦʩʪʴʶ ʟʚʝʥʴʝʚ ʠʣʠ ʘʜʘʧʪʠʚʥʳʝ ʩʠʩʪʝʤʳ. 

ʅʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ ʠʩʧʦʣʴʟʫʶʪ 

ʫʧʨʦʱʝʥʥʳʝ, ʣʠʥʝʡʥʳʝ ʤʦʜʝʣʠ [2; 4]. ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʝʣʝʡ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʨʝʘʣʴʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʟʘʪʨʘʪʥʳʤ. ɸʢʪʠʚʥʦ 

ʧʨʠʤʝʥʷʝʤʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʨʝʜʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ Matlab ʩʦʟʜʘʝʪ 

ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʥʘ ʙʘʟʝ ʜʚʠʛʘʪʝʣʝʡ ʧʦʩʪʦʷʥʥʦʛʦ 

ʪʦʢʘ ʥʝʟʘʚʠʩʠʤʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɹʠʙʣʠʦʪʝʢʘ ʙʣʦʢʦʚ SimPowerSystems. 

ɹʠʙʣʠʦʪʝʢʘ ʙʣʦʢʦʚ SimPowerSystems ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ 

ʠʟ ʙʠʙʣʠʦʪʝʢ Matlab, ʠ ʩʦʜʝʨʞʠʪ ʥʘʙʦʨ ʙʣʦʢʦʚ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ. ɺ ʩʦʩʪʘʚ ʙʠʙʣʠʦʪʝʢʠ ʚʭʦʜʷʪ ʤʦʜʝʣʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʠʩʪʦʯʥʠʢʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʙʣʦʢʠ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʜʚʠʛʘʪʝʣʷʤʠ 

ʧʦʩʪʦʷʥʥʦʛʦ ʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ, ʣʠʥʠʠ ʧʝʨʝʜʘʯʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʵʣʝʤʝʥʪʳ ʩʠʣʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ. ʀʩʧʦʣʴʟʫʷ 

ʚʦʟʤʦʞʥʦʩʪʠ Simulink ʩʦʚʤʝʩʪʥʦ ʩ SimPowerSystems, ʤʦʞʥʦ 

ʚʳʧʦʣʥʷʪʴ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ [1; 3]. 
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ɹʠʙʣʠʦʪʝʢʘ SimPowerSystems ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ 

ʨʘʟʜʝʣʳ: 

¶ Electrical Sources ï ʠʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ; 

¶ Measurements ï ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ;  

¶ Elements ï ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ;  

¶ Power Electronics ï ʫʩʪʨʦʡʩʪʚʘ ʩʠʣʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ;  

¶ Machines ï ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʤʘʰʠʥʳ. 

ʉʨʘʚʥʠʚʘʷ ʪʝʭʥʦʣʦʛʠʶ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ ʚ SimPowerSystems 

(SPS) ʩ ʘʥʘʣʦʛʠʯʥʦʡ, ʥʘ ʦʩʥʦʚʝ ʙʠʙʣʠʦʪʝʢʠ Simulink, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ 

ʠʭ ʩʭʦʜʩʪʚʦ. ʊʘʢ ʞʝ, ʢʘʢ ʠ ʜʣʷ ʦʙʳʯʥʦʡ Simulink-ʤʦʜʝʣʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʙʣʦʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʩʭʝʤʝ, ʟʘʜʘʶʪʩʷ ʠʭ ʧʘʨʘʤʝʪʨʳ, 

ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʩʦʝʜʠʥʝʥʠʝ, ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ 

ʚ ʮʝʣʦʤ. ʆʜʥʘʢʦ, ʩʫʱʝʩʪʚʫʝʪ ʠ ʨʘʟʣʠʯʠʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ, ʚʭʦʜʳ 

ʠ ʚʳʭʦʜʳ SPS-ʙʣʦʢʦʚ ʷʚʣʷʶʪʩʷ ʵʢʚʠʚʘʣʝʥʪʘʤʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʢʦʥʪʘʢʪʦʚ, ʘ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʣʠʥʠʠ ʤʝʞʜʫ ʙʣʦʢʘʤʠ ʷʚʣʷʶʪʩʷ ʵʣʝʢʪʨʠ-

ʯʝʩʢʠʤʠ ʧʨʦʚʦʜʘʤʠ. 

S-ʙʣʦʢʠ ʠ SPS-ʙʣʦʢʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʳ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɼʣʷ ʠʭ ʦʙʲʝʜʠʥʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʫʧʨʘʚʣʷʝʤʳʝ 

ʠʩʪʦʯʥʠʢʠ ʪʦʢʘ/ʥʘʧʨʷʞʝʥʠʷ ʠ ʠʟʤʝʨʠʪʝʣʠ ʪʦʢʘ/ʥʘʧʨʷʞʝʥʠʷ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʧʨʘʚʦʯʥʘʷ ʩʠʩʪʝʤʘ Matlab ʩʦʜʝʨʞʠʪ 

ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʧʨʠʤʝʨʦʚ ʤʦʜʝʣʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ power_Hbridge.mdl, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ 

ʩ ʧʝʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ [2]. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʳ SimPowerSystems ʙʠʙʣʠʦʪʝʢʠ. 

ʆʙʟʦʨ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʙʠʙʣʠʦʪʝʢʠ SimPowerSystems.  

DC Voltage Source ï ʠʩʪʦʯʥʠʢ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ (ʨʠʩ. 1). 

ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦ ʫʨʦʚʥʶ ʥʘʧʨʷʞʝʥʠʷ. 

ɹʣʦʢ ʷʚʣʷʝʪʩʷ ʠʜʝʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʥʘʧʨʷʞʝʥʠʷ, ʪ. ʝ. ʝʛʦ 

ʩʦʙʩʪʚʝʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʚʥʦ ʥʫʣʶ. 

 

 

ʈʠʩʫʥʦʢ 1. ʀʩʪʦʯʥʠʢ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

 

DC Machine ï ʄʘʰʠʥʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʄʦʜʝʣʠʨʫʝʪ 

ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʤʘʰʠʥʫ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʅʘ ʨʠʩ. 2 ʠ 3 ʧʨʠʚʝʜʝʥʳ 

ʦʙʦʟʥʘʯʝʥʠʷ ʙʣʦʢʘ DC Machine ʠ ʝʛʦ ʧʘʨʘʤʝʪʨʳ. 
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ʈʠʩʫʥʦʢ 2. ʆʙʦʟʥʘʯʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʘʰʠʥʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

 

 

ʈʠʩʫʥʦʢ 3. ʇʘʨʘʤʝʪʨʳ ʙʣʦʢʘ DC Machine 
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ʇʦʨʪʳ ʙʣʦʢʘ A+ ʠ A ï ʷʚʣʷʶʪʩʷ ʚʳʚʦʜʘʤʠ ʦʙʤʦʪʢʠ ʷʢʦʨʥʦʡ 

ʮʝʧʠ, ʘ ʧʦʨʪʳ F+ ʠ F ï ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʳʚʦʜʳ ʦʙʤʦʪʢʠ 

ʚʦʟʙʫʞʜʝʥʠʷ. ʇʦʨʪ TL ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʜʘʯʠ ʤʦʤʝʥʪʘ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ. ʅʘ ʚʳʭʦʜʥʦʤ ʧʦʨʪʫ m ʬʦʨʤʠʨʫʝʪʩʷ 

ʚʝʢʪʦʨʥʳʡ ʩʠʛʥʘʣ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʧʷʪʠ ʵʣʝʤʝʥʪʦʚ: ʩʢʦʨʦʩʪʠ, ʪʦʢʦʚ 

ʷʢʦʨʥʦʡ ʮʝʧʠ ʠ ʮʝʧʠ ʚʦʟʙʫʞʜʝʥʠʷ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ 

ʠ ʫʩʢʦʨʝʥʠʷ. 

ʇʘʨʘʤʝʪʨʳ ʙʣʦʢʘ: 

¶ Armature resistance and inductance [Ra (ohms) La (H)]: 

ɸʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ Ra (ʆʤ) ʠ ʠʥʜʫʢʪʠʚʥʦʩʪʴ La (ɻʥ) ʮʝʧʠ ʷʢʦʨʷ; 

¶ Field resistance and inductance [Rf (ohms) Lf (H)]: ɸʢʪʠʚʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ Rf (ʆʤ) ʠ ʠʥʜʫʢʪʠʚʥʦʩʪʴ Lf (ɻʥ) ʮʝʧʠ ʚʦʟʙʫʞʜʝʥʠʷ; 

¶ Field-armature mutual inductance Laf (H): ɺʟʘʠʤʥʘʷ 

ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʤʝʞʜʫ ʮʝʧʴʶ ʷʢʦʨʷ ʠ ʮʝʧʴʶ ʚʦʟʙʫʞʜʝʥʠʷ ʜʚʠʛʘʪʝʣʷ 

(ɻʥ); 

¶ Total inertia J (kg.m^2): ʄʦʤʝʥʪ ʠʥʝʨʮʠʠ ʜʚʠʛʘʪʝʣʷ J 

(ʢʛ*ʤ^2); 

¶ Viscous friction coefficient Bm (N.m.s): ʂʦʵʬʬʠʮʠʝʥʪ ʚʷʟʢʦʛʦ 

ʪʨʝʥʠʷ Bm (ʅ*ʤ*ʩ); 

¶ Coulomb friction torque Tf (N.m): ʈʝʘʢʪʠʚʥʳʡ ʤʦʤʝʥʪ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ Tf (ʅ*ʤ); 

¶ Initial speed (rad/s): ʅʘʯʘʣʴʥʘʷ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʘʣʘ 

ʜʚʠʛʘʪʝʣʷ (ʨʘʜ/ʩ). 

ʉʭʝʤʘ ʤʦʜʝʣʠ ʤʘʰʠʥʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩʫʥʢʘʭ 4 ʠ 5. 

 

 

ʈʠʩʫʥʦʢ 4. ʉʭʝʤʘ ʤʦʜʝʣʠ ʤʘʰʠʥʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 
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ʈʠʩʫʥʦʢ 5. ʉʭʝʤʘ ʤʦʜʝʣʠ ʤʘʰʠʥʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

 

ʗʢʦʨʥʘʷ ʮʝʧʴ ʜʚʠʛʘʪʝʣʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʝʝ ʘʢʪʠʚʥʳʤ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʝʤ Ra, ʠʥʜʫʢʪʠʚʥʦʩʪʴʶ La ʠ ʕɼʉ ʦʙʤʦʪʢʠ ʷʢʦʨʷ E_FCEM 

(ʫʧʨʘʚʣʷʝʤʳʡ ʠʩʪʦʯʥʠʢ ʥʘʧʨʷʞʝʥʠʷ). ɺʝʣʠʯʠʥʘ ʕɼʉ ʦʙʤʦʪʢʠ ʷʢʦʨʷ 

ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʚʳʨʘʞʝʥʠʶ 

 

w= EK  E , 

 

ʛʜʝ: ɤ ï ʩʢʦʨʦʩʪʴ ʜʚʠʛʘʪʝʣʷ, ʘ KE ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ:  

 

E af fK   L I=  

 

ʛʜʝ: Laf ð ʚʟʘʠʤʦʠʥʜʫʢʪʠʚʥʦʩʪʴ ʦʙʤʦʪʢʠ ʷʢʦʨʷ ʠ ʦʙʤʦʪʢʠ 

ʚʦʟʙʫʞʜʝʥʠʷ ʜʚʠʛʘʪʝʣʷ, ʘ If ð ʪʦʢ ʦʙʤʦʪʢʠ ʚʦʟʙʫʞʜʝʥʠʷ. 

ʎʝʧʴ ʚʦʟʙʫʞʜʝʥʠʷ ʤʘʰʠʥʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʩʭʝʤʝ ʘʢʪʠʚʥʳʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ Rf ʠ ʠʥʜʫʢʪʠʚʥʦʩʪʴʶ Lf ʦʙʤʦʪʢʠ ʚʦʟʙʫʞʜʝʥʠʷ. 

ɺʝʣʠʯʠʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʚʳʯʠʩʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʚʳʨʘʞʝʥʠʝʤ:  

 

e T aT  K I=  

 

ʛʜʝ: Ia ï ʪʦʢ ʷʢʦʨʷ, ʘ KT ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʤʝʞʜʫ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʤʦʤʝʥʪʦʤ ʠ ʪʦʢʦʤ ʷʢʦʨʷ. ɺ ʧʨʠʚʝʜʝʥʥʦʡ ʤʦʜʝʣʠ 

ʧʨʠʥʷʪʦ ʩʣʝʜʫʶʱʝʝ ʩʦʦʪʥʦʰʝʥʠʝ: 
T EK   K= . 
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ʄʝʭʘʥʠʯʝʩʢʘʷ ʯʘʩʪʴ ʤʦʜʝʣʠ ʚʳʯʠʩʣʷʝʪ ʩʢʦʨʦʩʪʴ ʜʚʠʛʘʪʝʣʷ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʘʚʥʝʥʠʝʤ: 

 

e L m fJ T T B Tw w= - - - 

 

ʛʜʝ: J ï ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ, Bm ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʷʟʢʦʛʦ ʪʨʝʥʠʷ, Tf ï 

ʢʦʵʬʬʠʮʠʝʥʪ ʩʫʭʦʛʦ ʪʨʝʥʠʷ. 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʠʣʦʚʦʡ ʯʘʩʪʴʶ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʚ ʢʣʶʯʝʚʦʤ ʨʝʞʠʤʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʣʦʚʳʝ ʧʝʨʝʢʣʶʯʘʶʱʠʝ ʵʣʝʤʝʥʪʳ 

(ʨʠʩ. 6). ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʫʧʨʘʚʣʷʝʤʳʝ ʪʨʘʥʟʠʩʪʦʨʳ (IGBT ï 

ɹʠʧʦʣʷʨʥʳʡ IGBT ʪʨʘʥʟʠʩʪʦʨ, Mosfet ï Mosfet ʪʨʘʥʟʠʩʪʦʨ) 

ʠ ʜʠʦʜʳ(Diode ï ʉʠʣʦʚʦʡ ʜʠʦʜ). 

 

 

ʈʠʩʫʥʦʢ 6. ʉʠʣʦʚʳʝ ʧʝʨʝʢʣʶʯʘʶʱʠʝ ʵʣʝʤʝʥʪʳ 

 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʫʧʨʘʚʣʷʶʱʝʡ ʣʦʛʠʢʦʡ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʠʩʪʝʤ ʩ ʧʝʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. 

ɿʘʢʣʶʯʝʥʠʝ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʩʠʩʪʝʤʳ 

SimPowerSystems ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ʆʧʠʩʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʥʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʠ ʤʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʷ 

ʩʭʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʙʣʦʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ, ʜʚʠʛʘʪʝʣʴ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʠ ʩʠʣʦʚʳʝ 

ʧʝʨʝʢʣʶʯʘʶʱʠʝ ʵʣʝʤʝʥʪʳ. 
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʧʨʝʜʧʨʠʷʪʠʡ ʩʪʝʢʦʣʴʥʦʡ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ ʧʦ ʚʠʜʘʤ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʟʘʚʦʜʦʚ 

ʠ ʧʨʝʜʧʨʠʷʪʠʡ ʩʪʝʢʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ, 

ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ, ʨʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. 

ABSTRACT 

The article presents the analysis of the glass industry enterprises 

according the products types and considers the ability to develop and use 

the local raw materials for glass factories, import substitution, costs 

reduction, and the products range increase. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʥʳʡ ʭʨʫʩʪʘʣʴ, ʜʝʣʶʚʠʠ, ʘʤʧʫʣʴʥʦʝ 

ʠ ʦʧʪʠʯʝʩʢʦʝ ʩʪʝʢʣʦ, ʢʨʠʩʪʘʣʣʳ, ʚʣʦʞʝʥʠʷ, ʧʦʢʘʟʘʪʝʣʠ. 

Keywords: rock crystal, ampoule and optical glass, crystals, 

embedding parameters. 

 

ɺ ʈʦʩʩʠʠ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʩʪʝʢʣʘ ʠ ʠʟʜʝʣʠʡ ʠʟ ʥʝʛʦ ʟʘʥʷʪʳ ʙʦʣʝʝ 

2 000 ʧʨʝʜʧʨʠʷʪʠʡ. ɺʩʝ ʠʭ ʧʦ ʚʠʜʘʤ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ. 

http://www.sibac.info/


 

 

ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ ð ʦʪ ʪʝʦʨʠʠ ʢ ʧʨʘʢʪʠʢʝ  

www.sibac.info                                                                                                                                             ̄ 1 (49), 2016 ʛ. 

16 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʧʨʝʜʧʨʠʷʪʠʡ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʣʠʩʪʦʚʦʛʦ ʠ ʦʢʦʥʥʦʛʦ ʩʪʝʢʣʘ. ʂʨʫʧʥʝʡʰʠʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ 

ʣʠʩʪʦʚʦʛʦ ʩʪʝʢʣʘ ʷʚʣʷʶʪʩʷ ʚ ʈʦʩʩʠʠ 3 ʧʨʝʜʧʨʠʷʪʠʷ: çʉʘʨʘʪʦʚʩʪʝʢʣʦè, 

çʉʘʣʘʚʘʪʩʪʝʢʣʦè ʠ ɹʦʨʩʢʠʡ ʩʪʝʢʦʣʴʥʳʡ ʟʘʚʦʜ. 

ɺʪʦʨʘʷ, ʜʦʚʦʣʴʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʘʷ ʛʨʫʧʧʘ ʧʨʝʜʧʨʠʷʪʠʡ ï 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʩʪʝʢʣʦʪʘʨʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ 

ʧʦʣʫʯʠʣʦ ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ ʚ ʩʚʷʟʠ ʩ ʘʢʪʠʚʠʟʘʮʠʝʡ ʩʧʨʦʩʘ 

ʥʘ ʩʪʝʢʣʦʪʘʨʫ ʚʥʫʪʨʠ ʩʪʨʘʥʳ ʩʦ ʩʪʦʨʦʥʳ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʨʦʠʟʚʦʜʷʱʠʭ 

ʘʣʢʦʛʦʣʴʥʳʝ ʠ ʙʝʟʘʣʢʦʛʦʣʴʥʳʝ ʥʘʧʠʪʢʠ. 

ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʧʨʝʜʧʨʠʷʪʠʡ ï ʧʨʝʜʧʨʠʷʪʠʷ, ʧʨʦʠʟʚʦʜʷʱʠʝ ʧʦʩʫʜʫ 

ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʠʟʜʝʣʠʷ ʠʟ ʩʪʝʢʣʘ ʠ ʭʨʫʩʪʘʣʷ. ʉʨʝʜʠ ʥʠʭ ï 

ʩʪʘʨʝʡʰʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʈʦʩʩʠʠ, ʢʦʪʦʨʳʝ ʠʟʜʘʚʥʘ ʩʣʘʚʠʣʠʩʴ ʩʚʦʝʡ 

ʧʨʦʜʫʢʮʠʝʡ ʥʝ ʪʦʣʴʢʦ ʚ ʈʦʩʩʠʠ, ʥʦ ʠ ʟʘ ʨʫʙʝʞʦʤ. ʎʝʭʘ 

ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʠʟʜʝʣʠʡ ʠ ʧʦʩʫʜʳ ʝʩʪʴ ʧʦʯʪʠ ʥʘ ʚʩʝʭ 

ʩʪʝʢʦʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʥʦ ʥʝʢʦʪʦʨʳʝ ʩʜʝʣʘʣʠ ʵʪʦ ʩʚʦʝʡ 

ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ. 

ʀ ʚ ʯʝʪʚʝʨʪʫʶ ʛʨʫʧʧʫ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʧʨʦʠʟʚʦʜʷʱʠʝ ʩʧʝʮʠʘʣʴʥʳʝ ʠʟʜʝʣʠʷ ʠʟ ʩʪʝʢʣʘ ʜʣʷ ʥʫʞʜ ʤʝʜʠʮʠʥʩʢʦʡ, 

ʭʠʤʠʯʝʩʢʦʡ, ʙʠʦʣʦʛʠʯʝʩʢʦʡ, ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʡ, ʢʦʩʤʠʯʝʩʢʦʡ ʠ ʪ. ʧ. 

ʦʪʨʘʩʣʝʡ [5]. 

ɺ ʯʝʪʚʝʨʪʫʶ ʛʨʫʧʧʫ ʦʪʥʦʩʠʪʩʷ ʠ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ 

ʦʙʲʝʜʠʥʝʥʠʝ çɹʘʩʧʠʢè. 

ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ çɹʘʩʧʠʢè ʜʣʷ ʩʚʦʠʭ 

ʨʘʟʨʘʙʦʪʦʢ ʟʘʢʫʧʘʝʪ ʩʳʨʴʝ ʚ ɻʝʨʤʘʥʠʠ ʠ ʏʝʭʠʠ ʟʘ ʚʘʣʶʪʫ, ʟʘʪʨʘʯʠʚʘʷ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʘʣʶʪʥʳʝ ʩʨʝʜʩʪʚʘ [3]. ɸʥʘʣʦʛʠʯʥʦʝ ʩʳʨʴʝ ʤʦʞʥʦ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʫ ʥʘʩ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩʝʣʘ ʊʭʝʣʠ 

ʚ ʜʦʣʠʥʝ ʨʝʢʠ ʇʘʮʘ ɼʞʘʚʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʖʞʥʘʷ ʆʩʝʪʠʷ 

ʠʤʝʝʪʩʷ ʧʨʦʷʚʣʝʥʠʝ ʛʦʨʥʦʛʦ ʭʨʫʩʪʘʣʷ, ʠʟ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ 

ʘʤʧʫʣʴʥʦʝ ʠ ʦʧʪʠʯʝʩʢʦʝ ʩʪʝʢʣʦ, ʘ ʪʘʢʞʝ ʶʚʝʣʠʨʥʳʝ ʠʟʜʝʣʠʷ, ʜʝʪʘʣʠ 

ʨʘʜʠʦʪʝʭʥʠʢʠ, ʨʘʟʣʠʯʥʳʝ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʜʘʪʯʠʢʠ ʠ ʪ. ʜ. ʕʪʦ ʧʨʦʷʚ-

ʣʝʥʠʝ ʛʦʨʥʦʛʦ ʭʨʫʩʪʘʣʷ ʧʨʠʫʨʦʯʝʥʦ ʢ ʢʚʘʨʮʝʚʳʤ ʞʠʣʘʤ ʚʦ ʬʣʠʰʝʚʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʶʨʳ. ɺ ʵʪʠʭ ʞʠʣʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʜʨʫʟʳ ʢʨʠʩʪʘʣʣʦʚ 

ʧʨʦʟʨʘʯʥʦʛʦ ʛʦʨʥʦʛʦ ʭʨʫʩʪʘʣʷ. ɼʣʠʥʘ ʢʨʠʩʪʘʣʣʦʚ 3ï5 ʩʤ, ʥʦ ʚ ʜʝʣʶ-

ʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʙʳʣʠ ʥʘʡʜʝʥʳ ʦʪʜʝʣʴʥʳʝ ʢʨʠʩʪʘʣʣʳ ʛʦʨʥʦʛʦ 

ʭʨʫʩʪʘʣʷ ʜʣʠʥʦʡ 8ï9 ʩʤ. ʕʪʦ ʧʨʦʷʚʣʝʥʠʝ ʛʦʨʥʦʛʦ ʭʨʫʩʪʘʣʷ ʧʦʜʣʝʞʠʪ 

ʜʝʪʘʣʴʥʦʤʫ ʠʟʫʯʝʥʠʶ, ʪ. ʢ. ʝʛʦ ʧʝʨʩʧʝʢʪʠʚʳ ʜʦ ʢʦʥʮʘ ʥʝ ʚʳʷʩʥʝʥʳ, 

ʢʨʦʤʝ ʪʦʛʦ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ʇʘʮʘ ʠ ʨʝʢʠ ʃʠʘʭʚʠ ʠʤʝʶʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʛʨʘʚʠʡʥʦ-ʧʝʩʯʘʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʦʙʦʛʘʱʝʥʥʳʭ ʢʚʘʨʮʝʚʳʤʠ 

ʧʝʩʢʘʤʠ, ʪʘʢʞʝ ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʘʤʧʫʣʴʥʦʛʦ ʩʪʝʢʣʘ. ʎʝʥʥʦʩʪʴ ʵʪʠʭ 

ʛʨʘʚʠʡʥʦ-ʧʝʩʯʘʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʢʘʯʝʩʪʚʦ 

ʧʝʩʢʦʚ ʚ ʥʠʭ ʚʳʩʦʢʦʝ, ʪ. ʝ. ï ʥʝ ʩʦʜʝʨʞʠʪ ʧʨʠʤʝʩʝʡ ʵʣʝʤʝʥʪʦʚ 
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ʢʨʘʩʠʪʝʣʝʡ ʪʘʢʠʭ, ʢʘʢ ʞʝʣʝʟʦ, ʭʨʦʤ ʠ ʪʠʪʘʥ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʩʚʝʪʦʧʦʛʣʘʱʝʥʠʶ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʝʢʣʘ, ʧʦʣʫʯʘʝʤʦʝ 

ʠʟ ʵʪʠʭ ʧʝʩʢʦʚ, ʙʳʚʘʝʪ ʧʨʦʟʨʘʯʥʳʤ, ʧʨʠʛʦʜʥʳʤ ʜʣʷ ʘʤʧʫʣʴʥʦʛʦ ʩʪʝʢʣʘ 

ʠ ʦʧʪʠʯʝʩʢʠʭ ʣʠʥʟ. ʄʝʩʪʦʨʦʞʜʝʥʠʷ ʜʦʩʪʫʧʥʳ ʠ ʥʝ ʪʨʝʙʫʶʪ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ ʧʦʜʲʝʟʜʥʳʭ ʜʦʨʦʛ ʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʪʨʘʪ. 

ɼʝʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʠ ʛʨʘʚʠʡʥʦ-ʧʝʩʯʘʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʤʦʞʥʦ ʣʝʛʢʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʙʝʟ ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ, ʠʩʧʦʣʴʟʫʷ 

ʧʝʨʝʜʚʠʞʥʳʝ ʤʦʙʠʣʴʥʳʝ ʟʝʤʣʝʨʦʡʥʳʝ ʤʘʰʠʥʳ ʠ ʤʝʭʘʥʠʟʤʳ ʚ ʚʠʜʝ 

ʵʢʩʢʘʚʘʪʦʨʘ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʛʨʫʟʦʚʳʝ ʤʘʰʠʥʳ ʠ ʧʝʨʝʜʚʠʞʥʦʛʦ ʚʠʙʨʘ-

ʮʠʦʥʥʦʛʦ ʛʨʦʭʦʪʘ ʩ ʧʦʜʙʦʨʦʤ ʨʘʟʣʠʯʥʳʭ ʧʨʦʩʝʠʚʘʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, 

ʧʦʣʫʯʘʷ ʨʘʟʥʳʝ ʨʘʟʤʝʨʳ ʢʨʠʩʪʘʣʣʦʚ ʛʦʨʥʦʛʦ ʭʨʫʩʪʘʣʷ. ɼʘʣʝʝ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʜʦʩʪʘʚʣʷʪʴ ʩʳʨʴʝ ʥʘ ʟʘʚʦʜ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʝʢʣʘ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ ʠʩʢʣʶʯʘʝʪ ʜʦʨʦʛʦʩʪʦʷʱʠʝ 

ʟʘʪʨʘʪʳ ʥʘ ʠʤʧʦʨʪʥʦʝ ʩʳʨʴʝ ʠ ʧʝʨʝʚʦʟʢʫ. ʊʝʤ ʙʦʣʝʝ, ʯʪʦ ɼʞʘʚʩʢʠʡ 

ʨʘʡʦʥ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʵʪʦ ʩʳʨʴʝ, ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʖʞʥʦʤ ʩʢʣʦʥʝ 

ʛʣʘʚʥʦʛʦ ʂʘʚʢʘʟʩʢʦʛʦ ʭʨʝʙʪʘ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ʇʘʮʘ, ʪ. ʝ. ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ çɹʘʩʧʠʢè. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʟʚʣʝʯʝʥʠʷ ʛʦʨʥʦʛʦ ʭʨʫʩʪʘʣʷ ʩʢʘʞʝʪʩʷ ʥʘ ʠʟʤʝʥʝʥʠʝ ʦʩʥʦʚʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʤʧʫʣʴʥʦʛʦ ʠ ʦʧʪʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ, 

ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣ. 1 [1]. 

ʊʘʙʣʠʮʘ 1. 

ʆʩʥʦʚʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʤʧʫʣʴʥʦʛʦ 

ʠ ʦʧʪʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ 

ʇʦʢʘʟʘʪʝʣʠ ʋʯʠʪʳʚʘʝʤʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ɺʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ 
ʈʦʩʪ ʚ ʩʚʷʟʠ ʙʣʠʟʦʩʪʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʦʪʢʨʳʪʦʛʦ 

ʩʧʦʩʦʙʘ ʠʟʚʣʝʯʝʥʠʷ 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ 

1. ʉʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʩʪʘʜʠʷʭ ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 
ʩʳʨʴʷ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʧʝʨʝʜʝʣʫ; ʝʩʣʠ ʧʨʝʜʧʨʠʷʪʠʝ 

ʧʦʢʫʧʘʝʪ ʩʳʨʴʝ ʩʦ ʩʪʦʨʦʥʳ, ʪʦ ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʘ 

ʫʯʠʪʳʚʘʝʪʩʷ ʚ ʮʝʥʘʭ ʧʨʝʜʧʨʠʷʪʠʷ. 

2. ʉʥʠʞʝʥʠʝ ʪʦʡ ʯʘʩʪʠ ʫʩʣʦʚʥʦ ʧʦʩʪʦʷʥʥʳʭ ʨʘʩʭʦʜʦʚ, 
ʢʦʪʦʨʘʷ ʥʝ ʩʚʷʟʘʥʘ ʩ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ, ʢʦʥʪʨʦʣʝʤ ʠ 

ʨʝʘʣʠʟʘʮʠʝʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

3. ʉʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʨʘʟʚʝʜʢʫ. 

ʆʩʥʦʚʥʳʝ ʬʦʥʜʳ ʠʣʠ 

ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ 

ʉʥʠʞʝʥʠʝ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʠʣʠ ʦʩʥʦʚʥʳʭ 

ʬʦʥʜʦʚ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʨʘʟʚʝʜʢʫ ʩʳʨʴʷ. 

ʊʨʫʜʦʚʳʝ ʟʘʪʨʘʪʳ 

ʈʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʧʦʚʳʰʝʥʠʶ ʠʟʚʣʝʯʝʥʠʷ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 
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ʇʨʠʙʳʣʴ 

1. ʈʦʩʪ ʧʨʠʙʳʣʠ ʚ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʧʫʩʢʘ 
ʧʨʦʜʫʢʮʠʠ. 

2. ʈʦʩʪ ʧʨʠʙʳʣʠ ʚ ʩʚʷʟʠ ʩʦ ʩʥʠʞʝʥʠʝʤ ʩʝʙʝʩʪʦʠʤʦʩʪʠ. 

 

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʪʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ (ʩʦʙʩʪʚʝʥʥʦ ʵʬʬʝʢʪ) ʫʤʝʥʴʰʘʶʪʩʷ ʠʣʠ 

ʩʦʦʪʥʦʩʷʪʩʷ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʩʣʝ-

ʜʫʶʱʠʤʠ ʩʪʘʜʠʷʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʦʚʦʜʢʦʡ, ʪʨʘʥʩʧʦʨ-

ʪʠʨʦʚʢʦʡ, ʦʧʨʦʙʦʚʘʥʠʝʤ, ʢʦʥʪʨʦʣʝʤ ʠ ʨʝʘʣʠʟʘʮʠʝʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʟʘʪʨʘʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʙʦʪʦʡ ʠ ʦʙʩʣʫ-

ʞʠʚʘʥʠʝʤ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦ ʦʙʷʟʘʪʝʣʴʥʦ ʩʢʘʞʝʪʩʷ 

ʥʘ ʩʥʠʞʝʥʠʠ ʧʨʠʙʳʣʠ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʘ ʬʦʪʦʛʨʘʬʠʷ ʧʝʨʝʜʚʠʞʥʦʛʦ 

ʤʦʙʠʣʴʥʦʛʦ ʛʨʦʭʦʪʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʤʝʩʪʝ ʩ ʜʨʫʛʦʡ 

ʤʦʙʠʣʴʥʦʡ ʪʝʭʥʠʢʦʡ ʜʣʷ ʦʪʢʨʳʪʦʡ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʛʦʨʥʦʛʦ 

ʭʨʫʩʪʘʣʷ.  

 

 

ʈʠʩʫʥʦʢ 1. ʄʦʙʠʣʴʥʳʡ ʛʨʦʭʦʪ Lokotrack ST3.5 [4] 

 

ɺʳʚʦʜʳ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʩʣʝʜʫʶʱʠʝ: 

1. ɺʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʚʳʧʫʩʢʘʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ. 

2. ʋʚʝʣʠʯʝʥʠʝ ʨʘʙʦʯʠʭ ʤʝʩʪ ʢʘʢ ʥʘ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʤ 

ʧʨʝʜʧʨʠʷʪʠʠ, ʪʘʢ ʠ ʚ ʦʙʝʠʭ ʨʝʩʧʫʙʣʠʢʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʦʜʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. 

3. ʉʥʠʞʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ ʜʘʣʴʥʠʝ ʧʝʨʝʚʦʟʢʠ ʠ ʪʘʤʦʞʝʥʥʳʝ 

ʥʘʣʦʛʦʚʳʝ ʚʳʧʣʘʪʳ. 

4. ɺʦʟʤʦʞʥʦʩʪʴ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʠ ʠʩʢʣʶʯʝʥʠʷ ʚʣʠʷʥʠʷ 

ʩʘʥʢʮʠʡ. 
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʫʣʴʪʨʘ-

ʟʚʫʢʦʚʦʤʫ ʢʦʥʪʨʦʣʶ ʛʨʫʟʦʧʦʜʲʝʤʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʦʤ 

ʭʦʜʫ. ʇʦʢʘʟʘʥʳ ʩʭʝʤʳ ʢʦʥʪʨʦʣʷ ʠ ʧʦʨʷʜʦʢ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ 

ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʋɿʂ. 

ABSTRACT 

The article describes the requirements for ultrasonic testing of hoisting 

machines on vehicles. Showing scheme of control and quality evaluation 

of elements of metal structures during ultrasonic testing. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʢʦʥʪʨʦʣʴ; ʛʨʫʟʦʧʦʜʲʝʤʥʳʝ 

ʤʝʭʘʥʠʟʤʳ. 

Keywords: ultrasonic testing; hoisting machines. 

 

ʊʝʭʥʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʵʢʩʧʝʨʪʠʟʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 
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ʠ ʨʝʤʦʥʪʘ ʛʨʫʟʦʧʦʜʲʝʤʥʳʭ ʤʝʭʘʥʠʟʤʦʚ (ɻʇʄ) [17; 18; 19]. 

ɺʳʧʦʣʥʷʝʪʩʷ ʚ ʮʝʣʷʭ ʧʨʦʚʝʨʢʠ ʠʩʧʨʘʚʥʦʩʪʠ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʤʘʰʠʥʳ ʚ ʮʝʣʦʤ ʠʣʠ ʝʝ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ, ʧʦʠʩʢʘ ʜʝʬʝʢʪʦʚ ʠ ʩʙʦʨʘ 

ʜʘʥʥʳʭ ʜʣʷ ʥʘʟʥʘʯʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʚʠʜʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʠ ʨʝʤʦʥʪʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʪʘʪʦʯʥʦʛʦ ʨʝʩʫʨʩʘ. ʅʝʩʤʦʪʨʷ 

ʥʘ ʧʨʦʛʨʝʩʩ ʚ ʨʘʟʚʠʪʠʠ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʛʨʫʟʦʧʦʜʲʝʤʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ ʚʦʟʥʠʢʘʶʪ ʜʝʬʝʢʪʳ ʨʘʟʣʠʯʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʩʥʠʞʝʥʠʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʘ ʠʥʦʛʜʘ ʢ ʘʚʘʨʠʡʥʳʤ ʩʠʪʫʘʮʠʷʤ 

(ʨʠʩ. 1). ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʥʝʜʦʧʫʩʪʠʤʳʤʠ ʜʝʬʝʢʪʘʤʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ 

ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ (ʅʂ). ʆʙʲʝʤ ʧʨʠʤʝ-

ʥʝʥʠʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʨʷʜʝ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

(ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʢʨʘʥʳ, ʞʝʣʝʟʥʦʜʦ-

ʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʩʫʜʦʩʪʨʦʝʥʠʝ, ʭʠʤʠʯʝʩʢʦʝ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ) 

ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʦʩʪʠʛ 80 %. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʴʶ, ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ, ʦʧʝʨʘʪʠʚʥʦʩʪʴʶ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 

ʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʤʝʪʦʜʘ ʢʦʥʪʨʦʣʷ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʛʨʫʟʦʧʦʜʲʝʤʥʳʤ ʤʝʭʘʥʠʟʤʘʤ 

ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʪʦʣʱʠʥʦʤʝʪʨʠʷ (ʋɿʊ) ʠ ʜʝʬʝʢʪʦʩʢʦʧʠʷ (ʋɿɼ) 

ʷʚʣʷʶʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤʠ ʤʝʪʦʜʘʤʠ ʚʳʷʚʣʝʥʠʷ ʥʝʜʦʧʫʩʪʠʤʳʭ ʜʝʬʝʢʪʦʚ 

ʵʣʝʤʝʥʪʦʚ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ.  

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʦʙʲʝʤʳ ʋɿʂ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, 

ʚʳʧʦʣʥʷʶʱʠʤʠ ʵʢʩʧʝʨʪʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ, ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʅɼ 

ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʵʢʩʧʝʨʪʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ɻʇʄ, ʦʪʨʘʙʦʪʘʚʰʠʭ ʥʦʨʤʘ-

ʪʠʚʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ [16]. ʋɿʊ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʢʨʘʥʦʚ ʚʳʧʦʣʥʷʝʪʩʷ 

ʜʠʩʢʨʝʪʥʦ ï ʚ ʦʪʜʝʣʴʥʳʭ ʪʦʯʢʘʭ (ʨʠʩ. 2, 3, 4, ʪʘʙʣʠʮʘ 2). ʋɿɼ ʩʚʘʨʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʠ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ ʚʳʧʦʣʥʷʝʪʩʷ ʩʧʣʦʰʥʳʤ ʩʢʘʥʠʨʦ-

ʚʘʥʠʝʤ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʢʘʨʪʘʤ ʢʦʥʪʨʦʣʷ, ʩʦʩʪʘʚʣʷʝʤʳʤ 

ʥʘ ʢʘʞʜʳʡ ʫʟʝʣ ʢʨʘʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. 
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ʚ)     ʛ) 

ʈʠʩʫʥʦʢ 1. ʌʦʪʦ ʜʝʬʝʢʪʦʚ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʢʨʘʥʘ ʂʉ-45717-1  

(ʘ ï ʜʝʬʦʨʤʘʮʠʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʦʷʩʘ ʦʧʦʨʥʦʡ ʨʘʤʳ L=600ʭ500 ʤʤ 

h=40 ʤʤ; ʙ ï ʪʨʝʱʠʥʘ ʧʦ ʩʚʘʨʥʦʤʫ ʩʦʝʜʠʥʝʥʠʶ ʦʧʦʨʥʦʡ ʨʘʤʳ 

L=70 ʤʤ; ʪʨʝʱʠʥʘ ʧʦ ʦʩʥʦʚʥʦʤʫ ʤʝʪʘʣʣʫ ʦʧʦʨʥʦʡ ʨʘʤʳ L=70 ʤʤ; 

ʪʨʝʱʠʥʘ ʧʦ ʩʚʘʨʥʦʤʫ ʩʦʝʜʠʥʝʥʠʶ ʩʪʨʝʣʳ L=50 ʤʤ 

 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʋɿɼ ʠ ʋɿʊ 

ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 1. 

ʊʘʙʣʠʮʘ 1. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʋɿɼ ʠ ʋɿʊ 

ˉ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʄʝʪʦʜ ʋɿʂ 

ʋɿɼ ʋɿʊ 

1 ʎʝʣʴ ʢʦʥʪʨʦʣʷ 

ʚʳʷʚʣʝʥʠʝ ʪʨʝʱʠʥ, 

ʥʝʧʨʦʚʘʨʦʚ, ʧʦʨ ʠ 

ʰʣʘʢʦʚʳʭ ʚʢʣʶʯʝʥʠʡ ʚ 

ʩʚʘʨʥʳʭ ʰʚʘʭ; ʪʨʝʱʠʥ ʠ 

ʨʘʩʩʣʦʝʥʠʡ ʚ ʦʢʦʣʦʰʦʚʥʳʭ 

ʟʦʥʘʭ ʠ ʦʩʥʦʚʥʦʤ ʤʝʪʘʣʣʝ 

ʦʮʝʥʢʘ ʬʘʢʪʠʯʝʩʢʦʛʦ 

ʟʥʘʯʝʥʠʷ ʪʦʣʱʠʥʳ ʩʪʝʥʦʢ 

ʵʣʝʤʝʥʪʦʚ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ  

2 

ʊʦʣʱʠʥʘ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ 

4,0ï60,0 ʤʤ 2,5ï60,0 ʤʤ 

3 
ɸʢʫʩʪʠʯʝʩʢʠʡ 

ʤʝʪʦʜ ʦʪʨʘʞʝʥʠʷ 
ʵʭʦ-ʠʤʧʫʣʴʩʥʳʡ* ʵʭʦ-ʠʤʧʫʣʴʩʥʳʡ* 
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4 
ʀʩʧʦʣʴʟʫʝʤʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ 

ɼʝʬʝʢʪʦʩʢʦʧʳ: çʉʢʘʨʫʯè 

(çɸʃʊɽʉ-ʃʊɼè), ʋɼ2-12, 

ʋɼʎ-201ʇ, çʇʝʣʝʥʛ-415è ï 

ʅʇʂ çʃʋʏè, ʘ ʪʘʢʞʝ 

ʜʝʬʝʢʪʦʩʢʦʧʳ ʟʘʨʫʙʝʞʥʳʭ 

ʤʘʨʦʢ çʂʨʘʫʪʢʨʝʤʝʨè, 

çʉʦʥʘʪʝʩʪè, çʇʘʥʘʤʝʪʨʠʢè, 

çʅʘʤʠʢʦʥè 

ʊʦʣʱʠʥʦʤʝʨʳ: ʊʕʄʇ-

ʋʊ1 (ʆʆʆ ʅʇʇ 

çʊʝʭʥʦʪʝʩʪè), DIO-570 

(ɿɸʆ çʉʠʩʪʝʤʳ 

ʉʪʘʨʤʘʥʩè), ʋʊ-93ʇ 

(ʄʦʣʜʦʚʘ), 26 MG 

çʇʘʥʘʤʝʪʨʠʢè, 

ʜʝʬʝʢʪʦʩʢʦʧ ʚ ʨʝʞʠʤʝ 

ʪʦʣʱʠʥʦʤʝʨʘ çʉʢʘʨʫʯè 

(çɸʃʊɽʉ-ʃʊɼè) 

5 
ʂʦʥʪʘʢʪʥʳʝ 

ʞʠʜʢʦʩʪʠ 

ʛʣʠʮʝʨʠʥ, ʧʣʘʩʪʠʯʥʳʝ 

ʩʤʘʟʢʠ, ʤʠʥʝʨʘʣʴʥʳʝ ʤʘʩʣʘ 

ʛʣʠʮʝʨʠʥ, ʧʣʘʩʪʠʯʥʳʝ 

ʩʤʘʟʢʠ, ʤʠʥʝʨʘʣʴʥʳʝ 

ʤʘʩʣʘ 

6 
ʇʣʦʱʘʜʢʘ ʜʣʷ 

ʢʦʥʪʨʦʣʷ 

100 ʤʤ ʦʪ ʦʩʠ ʰʚʘ ʚ ʦʙʝ 

ʩʪʦʨʦʥʳ 
30ʭ30 ʤʤ 

7 
ʇʘʨʘʤʝʪʨʳ 

ʧʦʚʝʨʭʥʦʩʪʠ 
RZ ʭ 40 ʤʢʤ RZ ʭ 40 ʤʢʤ 

8 
ʆʙʨʘʟʮʳ ʜʣʷ 

ʥʘʩʪʨʦʡʢʠ 

ʉʆ-2, ʉʆ-3 ʧʦ ɻʆʉʊ [9] ʠ 

ʉʆʇ [15, (ʧʨʠʣʦʞʝʥʠʝ 2)] 

ʉʆ-2, ʉʆ-3 ʧʦ ɻʆʉʊ [9] ʠ 

ʉʆʇ [14, (ʧʨʠʣʦʞʝʥʠʝ ɸ)] 

9 
ɼʦʧʫʩʪʠʤʳʝ 

ʦʪʢʣʦʥʝʥʠʷ  
ʈɼ [15] 

ɻʆʉʊ [1; 2; 3; 4; 5; 6], 

ʈɼ [16] 

10 
ʊʨʝʙʦʚʘʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʅɼ [7; 11] ʅɼ [7; 11] 

*ʇʨʠʤʝʯʘʥʠʝ: ʘʢʫʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʪʨʘʞʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʘʥʘʣʠʟʝ 

ʧʘʨʘʤʝʪʨʦʚ ʘʢʫʩʪʠʯʝʩʢʠʭ ʠʤʧʫʣʴʩʦʚ, ʦʪʨʘʞʝʥʥʳʭ ʦʪ ʜʝʬʝʢʪʦʚ 

ʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ [8]. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ 

ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʜʦʩʪʫʧʘ ʠ ʥʘʠʙʦʣʴʰʘʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʤʝʪʦʜʘ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʥʠʟʢʫʶ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʘʨʫʞʥʳʤ ʦʪʨʘʞʘʪʝʣʷʤ 

 

 

ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʦʯʝʢ ʧʨʦʚʝʜʝʥʠʷ ʋɿʊ ʩʪʨʝʣʦʚʦʛʦ 

ʢʨʘʥʘ ʥʘ ʩʧʝʮʰʘʩʩʠ LIEBHERR LTM 1300/1 
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ʈʠʩʫʥʦʢ 3. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʦʯʝʢ ʧʨʦʚʝʜʝʥʠʷ ʋɿʊ ʩʪʨʝʣʦʚʦʛʦ 

ʢʨʘʥʘ ʂʉ-3577-4 

 

 

ʈʠʩʫʥʦʢ 4. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʦʯʝʢ ʧʨʦʚʝʜʝʥʠʷ ʋɿʊ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʧʦʜʲʝʤʥʠʢʘ ɸɻʇ-22 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʋɿʂ (ʋɿɼ, ʋɿʊ) ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʦʨʤʘʪʠʚʥʳʝ 

ʜʦʢʫʤʝʥʪʳ ʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʤʝʪʦʜʠʢʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʩʦʜʝʨ-

ʞʘʪʴ ʦʙʷʟʘʪʝʣʴʥʳʝ ʨʘʟʜʝʣʳ: ʦʙʱʠʝ ʧʦʣʦʞʝʥʠʷ; ʦʨʛʘʥʠʟʘʮʠʷ ʢʦʥʪʨʦʣʷ; 

ʢʚʘʣʠʬʠʢʘʮʠʷ ʧʝʨʩʦʥʘʣʘ; ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ; ʧʦʜʛʦʪʦʚʢʘ ʢ ʧʨʦʚʝʜʝʥʠʶ 

ʠʟʤʝʨʝʥʠʷ; ʥʘʩʪʨʦʡʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ; ʧʨʦʚʝʜʝʥʠʝ ʠʟʤʝʨʝʥʠʡ; 
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ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ; ʦʮʝʥʢʘ ʠʟʤʝʨʝʥʠʡ; ʦʬʦʨʤʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʟʤʝʨʝʥʠʡ; ʪʨʝʙʦʚʘʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʋɿʂ ʢʦʥʩʪʨʫʢʮʠʡ ɻʇʄ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴ ʦʨʛʘʥʠʟʘʮʠʷ, ʠʤʝʶʱʘʷ 

ʣʘʙʦʨʘʪʦʨʠʶ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ, ʢʦʪʦʨʘʷ ʫʜʦʚʣʝʪʚʦʨʷʝʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ [12]. ʂ ʚʳʧʦʣʥʝʥʠʶ ʢʦʥʪʨʦʣʷ 

ʜʦʧʫʩʢʘʶʪʩʷ ʜʝʬʝʢʪʦʩʢʦʧʠʩʪʳ, ʧʨʦʰʝʜʰʠʝ ʘʪʪʝʩʪʘʮʠʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʇʨʘʚʠʣʘʤʠ ʘʪʪʝʩʪʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ 

ʢʦʥʪʨʦʣʷ [10; 13].  

ʊʘʙʣʠʮʘ 2. 

ʇʘʩʧʦʨʪʥʳʝ ʟʥʘʯʝʥʠʷ ʪʦʣʱʠʥ ʵʣʝʤʝʥʪʦʚ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʢʨʘʥʦʚ 

ˉ  

ʊʦʯʢʠ ʢʦʥʪʨʦʣʷ 

ʇʘʩʧʦʨʪʥʦʝ ʟʥʘʯʝʥʠʝ ʪʦʣʱʠʥʳ, ʤʤ 

LTM 1300/1 ʂʉ-3577-4 ɸɻʇ-22 

1 8,0 8,0 6,0 

2 8,0 8,0 6,0 

3 10,0 8,0 8,0 

4 10,0 8,0 6,0 

5 10,0 8,0 6,0 

6 10,0 5,0 10,0 

7 8,0 8,0 4,0 

8 8,0 5,0 4,0 

9 5,0 4,0 4,0 

10 5,0 - - 

11 6,0 - - 

12 6,0 - - 

13 12,0 - - 

14 12,0 - - 

15 15,0 - - 

16 15,0 - - 

 

ʂʘʯʝʩʪʚʦ ʧʨʦʚʝʜʝʥʠʷ ʋɿʂ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʧʦʜʛʦʪʦʚʢʠ 

ʢ ʧʨʦʚʝʜʝʥʠʶ ʠʟʤʝʨʝʥʠʡ ʠ ʜʦʣʞʥʘ ʩʦʩʪʦʷʪʴ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʦʧʝʨʘʮʠʡ [14; 15]: ʠʟʫʯʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʤʝʨʷʝʤʦʛʦ ʵʣʝʤʝʥʪʘ ʠ ʅɼ; 

ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʜʳʜʫʱʝʛʦ ʢʦʥʪʨʦʣʷ ʠ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ 

ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʋɿʂ; ʚʳʙʦʨ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʠ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ; ʧʦʜʛʦʪʦʚʢʘ ʨʘʙʦʯʠʭ ʤʝʩʪ; ʨʘʟʤʝʪʢʘ ʠʟʤʝʨʷʝʤʳʭ 

ʵʣʝʤʝʥʪʦʚ; ʧʦʜʛʦʪʦʚʢʘ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʥʘ ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʫʩʪʘʥʘʚ-

ʣʠʚʘʪʴʩʷ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ; ʥʘʥʝʩʝʥʠʝ ʢʦʥʪʘʢʪʥʦʡ 

ʩʤʘʟʢʠ; ʧʨʦʚʝʨʢʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ. 

ʆʮʝʥʢʘ ʛʦʜʥʦʩʪʠ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠ ʋɿʊ ʚ ʮʝʣʦʤ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʪʦʣʱʠʥʳ ʩʪʝʥʦʢ ʵʣʝʤʝʥʪʦʚ ɻʇʄ (Õ, %) 
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ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʦʧʫʩʪʠʤʳʤ ʟʥʘʯʝʥʠʝʤ 

(Õʥ, %). 

ʆʮʝʥʢʘ ʛʦʜʥʦʩʪʠ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠ ʋɿɼ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʪʠʧʘ, ʢʦʣʠʯʝʩʪʚʘ 

ʠ ʨʘʟʤʝʨʦʚ ʜʝʬʝʢʪʦʚ ʚ ʩʚʘʨʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʠ ʦʢʦʣʦʰʦʚʥʦʡ ʟʦʥʝ. 

ʂʘʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦ ʪʦʣʱʠʥʝ 

ʠ ʜʝʬʝʢʪʘʤ ʚ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʷʭ ʧʨʠ ʪʝʭʥʠʯʝʩʢʦʤ ʜʠʘʛʥʦʩʪʠ-

ʨʦʚʘʥʠʠ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʜʚʫʭʙʘʣʣʴʥʦʡ ʩʠʩʪʝʤʝ (ʪʘʙʣʠʮʘ 3). 

ʊʘʙʣʠʮʘ 3. 

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʋɿʂ ʛʨʫʟʦʧʦʜʲʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

ʆʮʝʥʢʘ ʙʘʣʣ 1 ʙʘʣʣ 2 

ʄʝʪʦʜ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ  ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ  

 

ʋɿʊ 

¶ ʩʦ ʩʢʚʦʟʥʦʡ ʢʦʨʨʦʟʠʝʡ; 

¶ ʩ ʥʝʜʦʧʫʩʪʠʤʳʤ ʥʘʨʫʰʝʥʠʝʤ 

ʩʧʣʦʰʥʦʩʪʠ ʤʝʪʘʣʣʘ; 

¶ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʪʦʣʱʠʥʳ ʩʪʝʥʦʢ 
ʵʣʝʤʝʥʪʘ ʢʦʥʩʪʨʫʢʮʠʠ, ʜʦ ʟʥʘʯʝʥʠʷ: 

Õ Ó Õ ʥ [14] 

ʵʣʝʤʝʥʪʳ ʩ ʫʤʝʥʴʰʝʥʠʝʤ 

ʪʦʣʱʠʥʳ ʩʪʝʥʦʢ ʵʣʝʤʝʥʪʘ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʜʦ ʟʥʘʯʝʥʠʷ: 

 Õ < Õ ʥ [14] 

 

ʋɿɼ 

¶ ʘʤʧʣʠʪʫʜʳ ʵʭʦ ʩʠʛʥʘʣʦʚ ʦʪ ʜʝʬʝʢʪʦʚ 
ʧʨʝʚʳʰʘʶʪ ʙʨʘʢʦʚʦʯʥʳʡ ʫʨʦʚʝʥʴ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ; 

¶ ʜʝʬʝʢʪʳ ʠʤʝʶʱʠʝ ʧʨʠʟʥʘʢʠ ʪʨʝʱʠʥ; 

¶ ʜʝʬʝʢʪʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʯʠʩʣʦ, 
ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʳ ʧʦ 

ʪʘʙʣʠʮʝ 3 [15] 

¶ ʘʤʧʣʠʪʫʜʳ ʵʭʦ ʩʠʛʥʘʣʦʚ 
ʦʪ ʜʝʬʝʢʪʦʚ ʥʝ ʧʨʝʚʳʰʘʶʪ 

ʙʨʘʢʦʚʦʯʥʳʡ ʫʨʦʚʝʥʴ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ; 

¶ ʜʝʬʝʢʪʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʠ ʯʠʩʣʦ, ʢʦʪʦʨʳʭ ʥʝ 

ʧʨʝʚʳʰʘʶʪ ʥʦʨʤʳ ʧʦ 

ʪʘʙʣʠʮʝ 3 [15] 

 

ʋʯʠʪʳʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʘʚʪʦʤʦ-

ʙʠʣʴʥʳʭ ɻʇʄ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʢʦʥʪʨʦʣʷ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʩʪʝʨʩʢʠʝ-ʣʘʙʦʨʘʪʦʨʠʠ, ʛʜʝ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʪʨʝʙʫʝʤʳʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʠ ʠʭ ʦʮʝʥʢʠ. ʊʘʢʞʝ, 

ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʷ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʠʩʧʨʘʚʣʝʥʠʝ 

ʥʝʜʦʧʫʩʪʠʤʳʭ ʜʝʬʝʢʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʚʘʨʢʠ ʠ ʧʦʚʪʦʨʥʳʡ ʢʦʥʪʨʦʣʴ. 

ʅʘʰʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʪʠʟʳ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ɻʇʄ ʧʦʩʪʦʷʥʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʋɿʂ 

ʵʣʝʤʝʥʪʦʚ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ, ʩʦʛʣʘʩʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ, ʙʘʟʘ 

ʢʦʪʦʨʳʭ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʨʘʟʨʘʙʦʪʦʢ.  
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ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʈʌ, ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ, ʛ. ʅʘʣʴʯʠʢ 
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ɸʅʅʆʊɸʎʀʗ 

ɼʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʦʩʚʦʝʥʠʷ ʨʘʟʜʝʣʘ çʄʝʪʦʜʳ ʘʥʘʣʠʟʘ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘè ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʤʦʜʫʣʴ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʚ ʩʨʝʜʝ MS VS 

2013. 

ABSTRACT 

The module of maintenance of independent work of students was 

developed for independent development of the section ñMethods of the 

Analysis of Electric Chains of a Direct Currentò, in the environment of MS 

VS 2013. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ; ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʮʝʧʠ; ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ; ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ. 

Keywords: competence-based approach; electric chains; direct 

current; analysis methods. 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʘʟʣʠʯʥʳʭ 

ʩʠʩʪʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʷʚʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʡ 

ʧʝʨʝʭʦʜ ʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʫʶ ʤʦʜʝʣʴ ʧʦʜʛʦʪʦʚʢʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʚʳʷʚʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʠʥʪʝʛʨʘʮʠʠ ʩʠʩʪʝʤ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʕʪʠ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʣʫʯʠʣʠ ʦʪʨʘʞʝʥʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ɹʦʣʦʥʩʢʠʡ ʧʨʦʮʝʩʩ), 

ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʤʥʦʛʠʝ ʩʪʨʘʥʳ ʦʩʫʱʝʩʪʚʣʷʶʪ ʤʦʜʝʨʥʠʟʘʮʠʶ ʥʘʮʠʦ-

ʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʩ ʮʝʣʴʶ ʦʧʪʠʤʘʣʴʥʦʡ ʛʘʨʤʦʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʟʤʝʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ 

ʧʨʠʚʝʣʦ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʭʦʜʘ ʦʪ ʩʫʙʲʝʢʪ-ʦʙʲʝʢʪʥʳʭ ʦʪʥʦʰʝʥʠʡ 

ʢ ʦʙʲʝʢʪ-ʦʙʲʝʢʪʥʳʤ, ʧʨʠ ʢʦʪʦʨʳʭ ʟʘʤʝʪʥʦ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ. ʀʤʝʶʱʝʝʩʷ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ 

ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʥʝ ʫʯʠʪʳʚʘʝʪ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʫʨʦʚʥʷ ʠʩʭʦʜʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ. ʇʨʠ ʠʟʫʯʝʥʠʠ 

ʜʠʩʮʠʧʣʠʥʳ çʕʣʝʢʪʨʦʪʝʭʥʠʢʘ ʠ ʵʣʝʢʪʨʦʥʠʢʘè, ʦʪʥʦʩʷʱʝʡʩʷ ʢ ʮʠʢʣʫ 

ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʘʚʪʦʨʳ ʩʘʤʠ ʫʙʝʜʠʣʠʩʴ 

ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʣʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʦʨʠʠ ʢ ʘʥʘʣʠʟʫ ʢʦʥʢʨʝʪʥʳʭ 

ʩʭʝʤ. ʕʪʦ ʠ ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʦʩʦʙʠʷ ʧʦ ʨʘʟʜʝʣʫ 

ʮʝʧʝʡ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʣʦ ʙʳ ʜʘʞʝ ʧʨʠ ʩʣʘʙʦʡ 

ʠʩʭʦʜʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʧʦ ʬʠʟʠʢʝ ʠ ʤʘʪʝʤʘʪʠʢʝ, ʥʦ ʧʨʠ ʞʝʣʘʥʠʠ ʦʩʚʦʠʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʘʟʜʝʣ, ʧʦʣʫʯʠʪʴ ʧʨʠʝʤʣʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʉʠʣʴʥʘʷ 

ʚʟʘʠʤʦʩʚʷʟʴ ʦʪʜʝʣʴʥʳʭ ʤʦʜʫʣʝʡ ʫʧʦʤʷʥʫʪʦʡ ʜʠʩʮʠʧʣʠʥʳ ʧʦʢʘʟʘʣʘ, 

ʯʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʪʘʢʦʝ ʧʦʩʦʙʠʝ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʮʝʧʷʤ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʉʪʨʫʢʪʫʨʘ ʵʣʝʢʪʨʦʥʥʦʡ ʚʝʨʩʠʠ 
ʧʦʩʦʙʠʷ ʚʢʣʶʯʘʝʪ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʯʘʩʪʴ, ʚ ʢʦʪʦʨʫʶ ʚʢʣʶʯʝʥʳ 
ʠʣʣʶʩʪʨʘʮʠʦʥʥʳʝ ʧʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ: 
1) ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʟʘʢʦʥʦʚ ʂʠʨʭʛʦʬʘ; 2) ʢʦʥʪʫʨʥʳʭ 
ʪʦʢʦʚ; 3) ʫʟʣʦʚʳʭ ʧʦʪʝʥʮʠʘʣʦʚ; 4) ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ.  

ʍʦʪʷ ʤʝʪʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʟʘʢʦʥʦʚ ʂʠʨʭʛʦʬʘ 
ʥʝ ʠʤʝʝʪ ʥʘ ʧʨʘʢʪʠʢʝ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʝʛʦ ʫʩʚʦʝʥʠʝ ʚʘʞʥʦ ʜʣʷ 
ʫʷʩʥʝʥʠʷ ʦʩʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪ ʦʩʥʦʚʥʳʤʠ 
ʚ ʨʘʩʯʝʪʥʦʡ ʧʨʘʢʪʠʢʝ. ɹʦʣʝʝ ʪʦʛʦ, ʜʣʷ ʩʘʤʠʭ ʟʘʢʦʥʦʚ ʂʠʨʭʛʦʬʘ 
ʧʦʢʘʟʘʥʦ ʦʙʦʙʱʝʥʠʝ ʚ ʩʬʝʨʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʪʤʝʯʝʥʦ, 
ʯʪʦ ʧʝʨʚʳʡ ʟʘʢʦʥ ʂʠʨʭʛʦʬʘ ʜʝʡʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʫʟʣʫ 
ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ, ʥʦ ʠ ʢ ʣʶʙʦʤʫ ʢʦʥʪʫʨʫ, ʦʭʚʘʪʳʚʘʶʱʝʤʫ ʯʘʩʪʴ 
ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ [1, c. 20]. ʀʟʣʦʞʝʥʠʝ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ 
ʥʝ ʦʛʨʘʥʠʯʝʥʦ ʦʧʠʩʘʥʠʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʜʫʨ ʨʝʘʣʠʟʘʮʠʠ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʝʪʦʜʘ ʠ ʠʣʣʶʩʪʨʘʮʠʝʡ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʤʝʨʘʭ, 
ʥʦ ʚʢʣʶʯʘʝʪ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʛʦ ʤʝʪʦʜʘ ʧʦ ʪʝʤ 
ʠʣʠ ʠʥʳʤ ʢʨʠʪʝʨʠʷʤ. ʉʪʝʧʝʥʴ ʫʩʚʦʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʡ ʧʨʠ 
ʨʘʙʦʪʝ ʩ ʧʦʩʦʙʠʝʤ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʨʦʚʝʨʠʪʴ, ʚʳʧʦʣʥʠʚ ʪʝʩʪʦʚʳʝ 
ʟʘʜʘʥʠʷ ʧʦ ʢʘʞʜʦʤʫ ʤʝʪʦʜʫ. ʉʦʜʝʨʞʘʥʠʝ ʠ ʢʦʣʠʯʝʩʪʚʦ ʪʝʩʪʦʚ 
ʧʦʜʦʙʨʘʥʦ ʪʘʢ, ʯʪʦʙʳ ʧʨʠ ʫʩʧʝʰʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʤʦʞʥʦ ʙʳʣʦ ʩʯʠʪʘʪʴ 
ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ ʥʘ ʫʨʦʚʥʝ ʥʝ ʪʦʣʴʢʦ ʧʦʥʠʤʘʥʠʷ, ʥʦ ʠ ʫʤʝʥʠʷ 
ʧʨʠʤʝʥʷʪʴ ʟʥʘʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʠʧʦʚʳʭ ʟʘʜʘʥʠʡ. ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ 
ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʠ ʫʩʧʝʰʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʪʫʜʝʥʪ 
ʧʦʣʫʯʘʝʪ ʟʘʜʘʥʠʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʨʘʩʯʝʪʘ ʪʨʝʭ- ʢʦʥʪʫʨʥʦʡ ʮʝʧʠ (ʟʜʝʩʴ 
ʨʝʯʴ ʠʜʝʪ ʦʙ ʘʚʪʦʥʦʤʥʳʭ, ʪ. ʝ. ʥʝ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʢʦʥʪʫʨʘʭ). 
ʆʙʦʙʱʝʥʥʘʷ ʩʭʝʤʘ ʪʨʝʭʢʦʥʪʫʨʥʦʡ ʮʝʧʠ ʩʦʜʝʨʞʠʪ ʰʝʩʪʴ ʚʝʪʚʝʡ, 
ʚ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʠʩʪʦʯʥʠʢ ʕɼʉ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥ 
ʩ ʮʝʧʦʯʢʦʡ ʧʘʨʘʣʣʝʣʴʥʦ ʚʢʣʶʯʝʥʥʳʭ ʨʝʟʠʩʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ 
ʠ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ. ʏʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʨʝʟʠʩʪʦʨʦʚ, ʠʩʪʦʯʥʠʢʦʚ ʕɼʉ 
ʠ ʠʩʪʦʯʥʠʢʦʚ ʪʦʢʘ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. ɺʳʙʦʨ 
ʢʦʥʢʨʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪ ʛʝʥʝʨʘʪʦʨ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ (ʧʨʠ 
ʟʘʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ). ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ (ʪʦʞʝ 
ʩʪʦʭʘʩʪʠʯʝʩʢʠ) ʠʟʤʝʥʠʪʴ ʧʦʣʷʨʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ 
ʵʥʝʨʛʠʠ ʚ ʩʭʝʤʝ. ʋʢʘʟʘʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʬʦʨʤʠʨʦʚʘʪʴ 
ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ ʙʝʟ ʧʦʚʪʦʨʝʥʠʷ ʚʘʨʠʘʥʪʦʚ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 
ʨʝʞʠʤʝ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʚʘʨʠʘʥʪ ʪʨʝʭʢʦʥʪʫʨʥʦʡ ʮʝʧʠ ʩʦʜʝʨʞʠʪ 
ʰʝʩʪʴ ʨʝʟʠʩʪʦʨʦʚ ʠ ʪʨʠ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ: ʣʠʙʦ ʦʜʠʥ ʠʩʪʦʯʥʠʢ ʕɼʉ 
ʠ ʜʚʘ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ, ʣʠʙʦ ʜʚʘ ʠʩʪʦʯʥʠʢʘ ʕɼʉ ʠ ʦʜʠʥ ʠʩʪʦʯʥʠʢ ʪʦʢʘ. 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʦʜʠʥ ʠʟ ʘʚʪʦʥʦʤʥʳʭ 
ʢʦʥʪʫʨʦʚ ʚʢʣʶʯʘʝʪ ʪʦʣʴʢʦ ʨʝʟʠʩʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ. ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ 
ʧʦʟʚʦʣʷʝʪ ʚʚʝʩʪʠ ʚ ʟʘʜʘʥʠʝ ʪʨʝʙʦʚʘʥʠʝ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦ-
ʚʘʥʠʷ çʪʨʝʫʛʦʣʴʥʠʢ-ʟʚʝʟʜʘè, ʯʪʦʙʳ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʨʘʩʯʝʪʥʫʶ 
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ʩʭʝʤʫ ʩ ʯʝʪʳʨʴʤʷ ʫʟʣʘʤʠ ʚ ʩʭʝʤʫ ʩ ʜʚʫʤʷ ʫʟʣʘʤʠ. ʋʧʦʤʷʥʫʪʦʝ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʜʣʷ ʵʪʘʧʘ ʨʘʩʯʝʪʘ ʧʦ ʤʝʪʦʜʫ ʫʟʣʦʚʳʭ 
ʧʦʪʝʥʮʠʘʣʦʚ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʥʠʷ ʚ ʯʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ 
ʢʦʥʪʫʨʥʳʭ ʪʦʢʦʚ ʠ ʤʝʪʦʜʘ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʩʪʫʜʝʥʪ 
ʨʘʙʦʪʘʝʪ ʩ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʦʡ. ʅʦ ʜʣʷ ʧʦʩʣʝʜʥʝʛʦ ʠʟ ʫʧʦʤʷʥʫʪʳʭ 
ʤʝʪʦʜʦʚ ʪʦʞʝ ʪʨʝʙʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʨʘʩʯʝʪʥʦʡ 
ʩʭʝʤʳ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʠ ʚʭʦʜʥʦʛʦ 
ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʜʥʦʡ 
ʠ ʪʦʡ ʞʝ ʩʭʝʤʳ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʨʘʚʥʠʪʴ 
ʠʪʦʛʦʚʳʝ ʜʘʥʥʳʝ, ʩʦʧʦʩʪʘʚʠʪʴ ʠ ʦʮʝʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʘʟʣʠʯʠʷ (ʵʪʦ 
ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʪʠʤʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʨʘʩʯʝʪʦʚ, ʣʠʙʦ ʜʦʧʫʱʝʥʳ 
ʦʰʠʙʢʠ ʚ ʧʨʠʤʝʥʝʥʠʠ ʤʝʪʦʜʘ). 

ʅʘ ʣʶʙʦʤ ʵʪʘʧʝ ʧʦ ʟʘʧʨʦʩʫ ʩʪʫʜʝʥʪ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʧʦʤʦʱʴ 
ʚ ʚʠʜʝ ʠʣʣʶʩʪʨʘʪʠʚʥʦʛʦ ʧʨʠʤʝʨʘ ʧʦ ʠʥʪʝʨʝʩʫʶʱʝʤʫ ʝʛʦ ʤʝʪʦʜʫ 
(ʚʳʟʳʚʘʶʱʝʤʫ ʟʘʪʨʫʜʥʝʥʠʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʢ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʩʭʝʤʝ). 
ɽʩʣʠ ʧʦʤʦʱʴ ʥʝ ʪʨʝʙʫʝʪʩʷ, ʪʦ ʤʦʞʥʦ ʧʝʨʝʭʦʜʠʪʴ ʢ ʘʥʘʣʠʟʫ ʨʘʩʯʝʪʥʦʡ 
ʩʭʝʤʳ ʩʣʝʜʫʶʱʠʤ ʤʝʪʦʜʦʤ. ʂʨʦʤʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ 
ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʟʘʜʘʥʠʷ ʚ ʧʦʩʦʙʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 
ʢʦʥʪʨʦʣʴ ʧʨʘʚʠʣʴʥʦʩʪʠ ʘʥʘʣʠʟʘ ʧʨʦʚʝʨʢʦʡ ʚʳʧʦʣʥʝʥʠʷ ʙʘʣʘʥʩʘ 
ʤʦʱʥʦʩʪʝʡ ʧʦ ʠʪʦʛʘʤ ʘʥʘʣʠʟʘ ʤʝʪʦʜʦʤ ʢʦʥʪʫʨʥʳʭ ʪʦʢʦʚ. ʇʨʦʚʝʨʢʘ 
ʚʳʧʦʣʥʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ (ʙʘʣʘʥʩʘ ʤʦʱʥʦʩʪʝʡ) 
ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʢʘʢ ʯʘʩʪʥʳʡ 
ʩʣʫʯʘʡ ʨʝʘʣʠʟʘʮʠʠ ʦʜʥʦʛʦ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ï ʟʘʢʦʥʘ 
ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ. ʅʦ ʵʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ 
ʢʦʥʪʨʦʣʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ 
ʨʘʩʯʝʪʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ. ɽʩʣʠ ʧʨʠ ʦʧʝʨʠʨʦʚʘʥʠʠ ʩ ʯʠʩʣʦʚʳʤʠ 
ʟʥʘʯʝʥʠʷʤʠ ʧʨʠ ʨʝʰʝʥʠʠ ʚʘʨʠʘʥʪʘ ʟʘʜʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚʳʯʠʩʣʝʥʠʷ 
ʩ ʫʯʝʪʦʤ ʯʝʪʳʨʝʭ ʟʥʘʢʦʚ ʚ ʜʨʦʙʥʦʡ ʯʘʩʪʠ, ʪʦ ʨʘʟʣʠʯʠʝ ʛʝʥʝʨʠʨʫʝʤʦʡ 
ʤʦʱʥʦʩʪʠ ʠ ʧʦʪʨʝʙʣʷʝʤʦʡ, ʦʮʝʥʠʚʘʝʤʦʝ ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 
ʧʦʛʨʝʰʥʦʩʪʠ, ʥʝ ʧʨʝʚʳʩʠʪ ʜʝʩʷʪʳʭ ʜʦʣʝʡ ʧʨʦʮʝʥʪʘ (ʧʦʢʘʟʘʪʝʣʴ, 
ʧʨʠʝʤʣʝʤʳʡ ʜʣʷ ʤʥʦʛʠʭ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ). 
ɼʣʷ ʚʩʝʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʚ ʨʘʩʯʝʪʥʦʡ ʯʘʩʪʠ 
ʟʘʜʘʥʠʷ, ʘʣʛʦʨʠʪʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʨʝʰʝʥʠʷ ʨʝʘʣʠʟʦʚʘʥ 
ʥʘ ʚ ʩʨʝʜʝ MS VS 2013 [2, c. 8]. ɼʦʩʪʫʧ ʢ ʵʪʦʡ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʳ ʠʤʝʝʪ 
ʪʦʣʴʢʦ ʧʨʝʧʦʜʘʚʘʪʝʣʴ. ɸ ʩʪʫʜʝʥʪ ʧʦ ʩʚʦʝʤʫ ʚʘʨʠʘʥʪʫ ʟʘʜʘʥʠʷ ʤʦʞʝʪ 
ʚʚʝʩʪʠ ʢʦʥʝʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʤʝʪʦʜʫ ʧʦʣʫʯʠʪʴ 
ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ (ʠʣʠ ʥʝʜʦʩʪʦʚʝʨʥʦʩʪʠ) ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. 
ʇʦʩʦʙʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʘʪʴ ʪʝʦʨʠʶ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ 
ʚ ʫʜʦʙʥʦʤ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʪʝʤʧʝ, ʣʠʙʦ (ʝʩʣʠ ʩʪʫʜʝʥʪ ʫʞʝ ʠʤʝʝʪ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʦʜʛʦʪʦʚʢʫ) ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʡʪʠ ʢ ʵʪʘʧʫ 
ʪʝʩʪʠʨʦʚʘʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʣʫʯʝʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʟʘʜʘʥʠʷ. 
ɿʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʤʝʨʦʚ ʦʙʣʝʛʯʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ 
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ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʢ ʨʝʰʝʥʠʶ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ. 
ʉʫʱʝʩʪʚʝʥʥʦ ʪʘʢʞʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʤʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʠʪʴ 
ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ, ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ, 
ʥʦ ʠ ʦʙʦʩʥʦʚʘʪʴ ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʦʛʦ ʤʝʪʦʜʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ. 

ɺʳʚʦʜʳ: ɸʢʪʠʚʥʦʝ ʦʩʚʦʝʥʠʝ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʮʝʧʠ 
ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʦʟʚʦʣʷʝʪ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʠʤʝʥʷʪʴ ʵʪʠ ʞʝ ʤʝʪʦʜʳ 
ʠ ʜʣʷ ʘʥʘʣʠʟʘ ʮʝʧʝʡ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ (ʧʦʩʣʝ ʦʩʚʦʝʥʠʷ ʩʧʦʩʦʙʦʚ 
ʦʧʝʨʠʨʦʚʘʥʠʷ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤ çʩʠʤʚʦ-
ʣʠʯʝʩʢʦʤè ʤʝʪʦʜʝ ʘʥʘʣʠʟʘ). ʉʦʚʦʢʫʧʥʦʩʪʴ ʫʢʘʟʘʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 
ʧʦʩʦʙʠʷ ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʝʛʦ ʚ ʩʦʩʪʘʚ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ 
ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʠ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʚ ʢʦʪʦʨʳʭ 
ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʠʟʫʯʝʥʠʝ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ 
ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʮʝʜʫʨʘ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʀʪʦʛʦʚʦʡ ɸʪʪʝʩʪʘʮʠʠ ʚʳʧʫʩʢʥʠʢʦʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠ-

ʟʘʮʠʡ. ʈʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ 

ʜʦʩʪʫʧʘ ʢ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʭ ʧʨʝʦʜʦʣʝʥʠʝ.  

ABSTRACT 

The article presents a procedure for ensuring information security 

during preparation and carrying out the State Final certification of graduates 

of educational organizations. Considered the different possibilities of 

unauthorized access to sensitive information and overcoming them. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʠʪʦʛʦʚʘʷ ʘʪʪʝʩʪʘʮʠʷ; ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ; ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ; 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʝ ʟʘʢʨʳʪʠʝ. 

Keywords: the state final certification; information security; control 

and measuring materials; cryptographic closure. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝʤ ʧʨʦʮʝʜʫʨʳ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ 

ʠ ʧʨʦʚʝʜʝʥʠʷ ɻʀɸ. 

ɿʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [2, ʩ. 154]. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʘʩʧʝʢʪʦʚ ʠʥʪʝʛʨʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʘ ʢʘʢʦʤ ʙʳ ʫʨʦʚʥʝ 
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ʤ  rʥʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʧʦʩʣʝʜʥʶʶ ï ʥʘʮʠʦʥʘʣʴʥʦʤ, ʦʪʨʘʩʣʝʚʦʤ, 

ʢʦʨʧʦʨʘʪʠʚʥʦʤ ʠʣʠ ʧʝʨʩʦʥʘʣʴʥʦʤ. 

ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ɻʀɸ 

ʦʪ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʜʦʩʪʘʚʢʠ ʤʘʪʝʨʠʘʣʦʚ ʚ ʧʫʥʢʪʳ ʠʭ ʧʨʦʚʝʜʝʥʠʷ, 

ʜʦ ʧʦʣʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ, ʚʢʣʶʯʘʷ ʦʙʨʘʙʦʪʢʫ.  

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʫʜʝʣʝʥʦ ʚʦʧʨʦʩʘʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʞʝʩʪʢʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ 

ʧʨʦʮʝʜʫʨʳ ʧʨʦʚʝʜʝʥʠʷ ɻʀɸ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ. 

ʈʘʩʩʤʦʪʨʠʤ ʵʪʘʧʳ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ɻʀɸ. 

ɺʩʷ ʧʨʦʮʝʜʫʨʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʬʦʨʤʠʨʦʚʘʥʠʷ (ʩʦʟʜʘʥʠʷ) ʢʦʥʪʨʦʣʴʥʦ-

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʂʀʄ) ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʠʥʩʪʠʪʫʪʝ ʧʝʜʘʛʦ-

ʛʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ (ʌʀʇʀ) ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʦʙʨʘʙʦʪʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʈʝʛʠʦʥʘʣʴʥʦʤ ʮʝʥʪʨʝ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ (ʈʎʆʀ). ɻʦʪʦʚʳʝ ʂʀʄ ʧʨʦʭʦʜʷʪ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʭʝʤʳ 

ʜʦʩʪʘʚʢʠ) ʯʝʨʝʟ ʌʝʜʝʨʘʣʴʥʳʡ ʮʝʥʪʨ ʪʝʩʪʠʨʦʚʘʥʠʷ (ʌʎʊ), (ʈʎʆʀ), 

ʉʧʝʮʩʚʷʟʴ, ʇʫʥʢʪʳ ʧʨʦʚʝʜʝʥʠʷ ʵʢʟʘʤʝʥʘ (ʇʇʕ). ʄʳ ʥʝ ʟʘʜʘʚʘʣʠʩʴ 

ʮʝʣʴʶ ʜʝʪʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʚʩʝʭ ʧʨʦʮʝʜʫʨ ʧʨʦʚʝʜʝʥʠʷ ɻʀɸ. ʅʘʤ 

ʚʘʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʭʦʜʝ 

ʝʝ ʧʨʦʚʝʜʝʥʠʷ.  

ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʳʝ ʪʨʠ ʩʭʝʤʳ ʧʝʨʝʜʚʠʞʝʥʠʷ ʜʦʩʪʘʚʦʯʥʳʭ 

ʧʘʢʝʪʦʚ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ɻʀɸ (ʈʠʩ. 1). 

 

 

ʈʠʩʫʥʦʢ 1. ʉʭʝʤʳ ʧʝʨʝʜʚʠʞʝʥʠʷ ʜʦʩʪʘʚʦʯʥʳʭ ʧʘʢʝʪʦʚ ʚ ʧʝʨʠʦʜ 

ʧʨʦʚʝʜʝʥʠʷ ɻʀɸ 

 

ɺʩʝ ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʩʭʝʤʳ ʝʞʝʛʦʜʥʦ ʤʝʥʷʶʪʩʷ, ʦʙʥʦʚʣʷʶʪʩʷ 

ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʜʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ. 
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ʅʘ ʢʘʞʜʦʤ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʵʪʘʧʦʚ ʝʩʪʴ ʚʦʟʤʦʞʥʳʝ ʨʠʩʢʠ 

ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʢʘʯʝʩʪʚʝʥʥʦ ʦʪʨʘʟʠʪʴʩʷ 

ʥʘ ʠʭ ʨʝʟʫʣʴʪʘʪʘʭ. 

ʈʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

çʟʣʦʫʤʳʰʣʝʥʥʠʢʘè ʥʘʭʦʜʠʪʴ ʠ ʩʦʟʜʘʚʘʪʴ ʣʘʟʝʡʢʠ ʜʣʷ ʩʢʨʳʪʦʛʦ 

ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʯʝʤ, ʪʘʢʠʭ çʣʘʟʝʝʢè ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʦ 

ʦʛʨʦʤʥʦʝ ʤʥʦʞʝʩʪʚʦ. ʄʳ ʧʨʝʜʧʦʣʘʛʘʝʤ ʜʚʘ ʧʫʪʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦ-

ʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ: ʢʦʩʚʝʥʥʳʡ (ʙʝʟ ʬʠʟʠʯʝʩʢʦʛʦ ʜʦʩʪʫʧʘ 

ʢ ʠʥʬʦʨʤʘʮʠʠ); ʧʨʷʤʦʡ (ʩ ʬʠʟʠʯʝʩʢʠʤ ʜʦʩʪʫʧʦʤ ʢ ʠʥʬʦʨʤʘʮʠʠ). 

ɺ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ɻʀɸ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʢʘʥʘʣʳ 

ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʳ 

(ʈʠʩ. 2).  

 

 

ʈʠʩʫʥʦʢ 2. ɺʦʟʤʦʞʥʳʝ ʢʘʥʘʣʳ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ 

 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʦʩʥʦʚʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ, 

ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ: ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ (ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʚʠʜʝ ʵʣʝʢʪʨʠ-

ʯʝʩʢʠʭ, ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ, ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ), ʧʨʦʛʨʘʤʤʥʳʝ 

ʩʨʝʜʩʪʚʘ (ʧʨʦʛʨʘʤʤʳ, ʩʧʝʮʠʘʣʴʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʬʫʥʢʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʱʠʪʦʡ ʠʥʬʦʨʤʘʮʠʠ) [1, ʩ. 243]. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʧʝʮʠ-

ʘʣʠʩʪʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʦʛʦ ʠʟ ʚʳʰʝʧʝʨʝ-

http://www.sibac.info/


 

 

ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ ð ʦʪ ʪʝʦʨʠʠ ʢ ʧʨʘʢʪʠʢʝ  

www.sibac.info                                                                                                                                             ̄ 1 (49), 2016 ʛ. 

38 

ʯʠʩʣʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʟʘʱʠʪʳ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʫʶ ʩʦʭʨʘʥʥʦʩʪʴ 

ʠʥʬʦʨʤʘʮʠʠ. ɺʘʞʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʠ ʨʘʟʚʠʪʠʶ ʚʩʝʭ ʩʨʝʜʩʪʚ ʠ ʩʧʦʩʦʙʦʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 

ɼʝʪʘʣʴʥʦ ʥʝ ʭʘʨʘʢʪʝʨʠʟʫʷ ʩʧʦʩʦʙʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʝʨʝʯʠʩʣʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ: 

¶ ʧʨʝʧʷʪʩʪʚʠʝ (ʧʨʝʛʨʘʞʜʝʥʠʝ ʧʫʪʠ ʢ ʠʥʬʦʨʤʘʮʠʠ); 

¶ ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ (ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʭ 

ʨʝʩʫʨʩʦʚ ʩʠʩʪʝʤʳ (ʪʝʭʥʠʯʝʩʢʠʭ, ʧʨʦʛʨʘʤʤʥʳʭ)); 

¶ ʤʘʩʢʠʨʦʚʢʘ (ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʝ ʟʘʢʨʳʪʠʝ); 

¶ ʨʝʛʣʘʤʝʥʪʘʮʠʷ; 

¶ ʧʨʠʥʫʞʜʝʥʠʝ (ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ 

ʧʦʜ ʫʛʨʦʟʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ). 

ʋʪʝʯʢʝ ʠʥʬʦʨʤʘʮʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ɻʀɸ 

ʚ ʇʇʕ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ 

(ʚ ʧʨʦʮʝʥʪʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ) (ʈʠʩ. 3).  

 

 

ʈʠʩʫʥʦʢ 3. ʇʨʠʯʠʥʳ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ɻʀɸ  

ʚ ʇʇʕ 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʪʠʚʥʳʤʠ ʧʠʩʴʤʘʤʠ ʈʦʩʦʙʨʥʘʜʟʦʨʘ 

ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ɻʀɸ ʚ ʮʝʣʷʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʝʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʦʨʤʘʪʠʚʥʳʭ ʠ ʠʥʩʪʨʫʢʪʠʚʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʨʝʛʠʦʥʘ ʪʨʝʙʦʚʘʥʠʷʤ ʬʝʜʝʨʘʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ; ʫʩʠʣʠʪʴ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʚʩʝʭ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʫʯʘʩʪʥʠʢʦʚ ɻʀɸ; ʦʙʝʩʧʝʯʠʪʴ 

ʢʦʥʪʨʦʣʴ ʟʘ ʫʯʝʪʦʤ, ʭʨʘʥʝʥʠʝʤ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
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ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; ʩʬʦʨʤʠʨʦʚʘʪʴ ʚ ʨʝʛʠʦʥʝ ʩʠʩʪʝʤʳ 

ʚʥʫʪʨʝʥʥʝʛʦ ʠʥʩʧʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʭʦʜʦʤ ʧʨʦʚʝʜʝʥʠʷ ɻʀɸ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʙʣʶʜʝʥʠʝ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʠʩʪʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʯʝʪʢʦ ʥʘʣʘʞʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʧʨʦʚʝʜʝʥʠʷ ɻʀɸ ʦʙʝʩʧʝʯʘʪ ʝʝ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ. 
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ɸʅʅʆʊɸʎʀʗ 
ʅʘ ʟʘʚʦʜʘʭ ʩʫʱʝʩʪʚʫʝʪ ʫʛʨʦʟʘ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʟʘʧʫʩʢʘ 

ʩʪʘʥʢʦʚ ʩ ʏʇʋ. ʇʦʤʠʤʦ ʟʘʱʠʪʳ ʦʪ ʟʘʧʫʩʢʘ ʢʣʶʯʦʤ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʘʧʧʘʨʘʪʥʳʡ ʪʦʢʝʥ, ʙʣʦʢʠʨʫʶʱʠʡ ʚʳʧʦʣʥʝʥʠʝ ʬʫʥʢʮʠʡ ʣʦʛʠʢʠ. 

ABSTRACT  
There is a threat of unauthorized launch of CNC machines at the plants. 

In addition to protection from launch with a key it is offered to use a security 

token blocking logic functions. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʢʝʥ, ʏʇʋ, ʙʝʟʦʧʘʩʥʦʩʪʴ. 

Keywords: token, CNC, security. 

 

ʋʩʪʨʦʡʩʪʚʦ ʯʠʩʣʦʚʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ NC-310 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, ʩʪʘʥʢʦʩʪʨʦʝʥʠʠ, ʤʝʪʘʣʣʦʦʙʨʘʙʘ-

ʪʳʚʘʶʱʝʡ, ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʠ ʚ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ. ʋʏʇʋ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʢʦʤʧʣʝʢʪʫʶʱʝʝ ʠʟʜʝʣʠʝ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʢʦʤʧʣʝʢʩʦʚ çʫʩʪʨʦʡʩʪʚʦ ï ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷè, ʥʘʧʨʠʤʝʨ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʫʩʪʘʥʦʚʦʢ, ʚʳʩʦʢʦʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʪʘʥʢʦʚ ʠ ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʮʝʥʪʨʦʚ ʪʘʢʠʭ ʛʨʫʧʧ, ʢʘʢ ʬʨʝʟʝʨʥʦï
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ʩʚʝʨʣʠʣʴʥʦïʨʘʩʪʦʯʥʳʝ, ʪʦʢʘʨʥʦïʢʘʨʫʩʝʣʴʥʦïʨʝʚʦʣʴʚʝʨʥʳʝ, ʛʘʟʦʧʣʘʟ-

ʤʝʥʥʳʝ, ʣʘʟʝʨʥʳʝ, ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʝ ʠ ʪ. ʜ. [4]. 

ʋʩʪʨʦʡʩʪʚʦ ʏʇʋ NC-310 (ʨʠʩʫʥʦʢ 1) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʩʧʨʝ-

ʜʝʣʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʏʇʋ, ʧʦʟʚʦʣʷʶʱʝʝ ʧʨʠʙʣʠʟʠʪʴ ʘʥʘʣʦʛʦʚʳʝ 

ʠ ʮʠʬʨʦʚʳʝ ʚʭʦʜʳ/ʚʳʭʦʜʳ ʢ ʦʨʛʘʥʘʤ ʫʧʨʘʚʣʝʥʠʷ ʩʪʘʥʦʯʥʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ. ɺ ʫʩʪʨʦʡʩʪʚʝ ʧʨʠʤʝʥʝʥʘ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʘʷ ʰʠʥʘ SSB (Serial 

Speed Bus) ʜʣʷ ʩʚʷʟʠ ʤʝʞʜʫ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʧʫʣʴʪʦʤ 

ʠ ʥʝʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʙʣʦʢʦʤ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʘʥʘʣʦʛʦʚʳʤʠ 

ʠ ʮʠʬʨʦʚʳʤʠ ʚʭʦʜʘʤʠ/ʚʳʭʦʜʘʤʠ. ɿʘʣʦʞʝʥʥʳʡ ʧʨʠʥʮʠʧ ʦʪʢʨʳʪʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʫʩʪʨʦʡʩʪʚʦ ʏʇʋ ʢ ʩʣʦʞʥʳʤ 

ʦʙʲʝʢʪʘʤ ʫʧʨʘʚʣʝʥʠʷ. ʋʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʩʪʘʥʦʯʥʦʛʦ ʧʫʣʴʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʢʥʦʧʦʢ [2]. 

ʀʥʪʝʨʬʝʡʩ PLC ï ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʣʦʛʠʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʋʏʇʋ ʠ ʫʧʨʘʚʣʷʝʤʳʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʀʥʪʝʨʬʝʡʩ PLC ʠʤʝʝʪ ʩʚʦʡ ʷʟʳʢ, ʥʘ ʢʦʪʦʨʦʤ 

ʩʦʩʪʘʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʣʦʛʠʢʠ ʫʧʨʘʚʣʷʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʇʃ), 

ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʯʘʩʪʴ ʇʨʆ, ʠʩʧʦʣʴʟʫʝʤʫʶ ʜʣʷ ʢʦʥʢʨʝʪʠʟʘʮʠʠ 

ʫʧʨʘʚʣʷʝʤʦʛʦ ʦʪ ʋʏʇʋ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʗʟʳʢ PLC, ʠʩʧʦʣʴʟʫʷ ʧʨʦʩʪʳʝ ʣʦʛʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ, ʧʦʟʚʦʣʷʝʪ 

ʩʦʩʪʘʚʣʷʪʴ ʇʃ, ʢʦʪʦʨʘʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʵʣʝʢʪʨʦʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʴʶ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʯʠʪʳʚʘʷ ʧʨʠ ʵʪʦʤ ʝʛʦ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʇʃ ʜʦʣʞʥʘ ʘʜʘʧʪʠʨʦʚʘʪʴ 

ʫʧʨʘʚʣʷʝʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʢ ʪʝʭʥʠʯʝʩʢʠʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʋʏʇʋ. ʇʃ 

ʩʦʩʪʘʚʣʷʝʪʩʷ ʧʦ ʪʝʤ ʞʝ ʧʨʘʚʠʣʘʤ, ʯʪʦ ʠ ʋʇ, ʧʦʵʪʦʤʫ ʪʘʢʞʝ, ʢʘʢ ʠ ʋʇ, 

ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʚʚʝʜʝʥʘ ʩ ʢʣʘʚʠʘʪʫʨʳ ʠʣʠ ʟʘʛʨʫʞʝʥʘ ʩ ʠʤʝʶʱʝʛʦʩʷ 

ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʝʨʠʬʝʨʠʡʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʕʪʘ ʧʨʦʛʨʘʤʤʘ ʟʘʧʠʩʳ-

ʚʘʝʪʩʷ ʚʦ FLASH. ʇʨʦʚʝʨʢʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʇʃ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʋʏʇʋ. ʀʥʪʝʨʬʝʡʩ PLC ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ ʙʘʟʦʚʦʛʦ ʇʨʆ ʋʏʇʋ ʩ ʫʧʨʘʚʣʷʝʤʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʯʝʨʝʟ 

ʇʃ, ʠʩʧʦʣʴʟʫʷ ʧʨʠ ʵʪʦʤ ʢʦʥʢʨʝʪʥʳʝ ʘʣʛʦʨʠʪʤʳ (ʧʨʦʪʦʢʦʣʳ ʩʚʷʟʠ) [3]. 

ʊʦʢʝʥ (ʪʘʢʞʝ ʘʧʧʘʨʘʪʥʳʡ ʪʦʢʝʥ, USB-ʢʣʶʯ, ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʡ 

ʪʦʢʝʥ) ï ʢʦʤʧʘʢʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʝʛʦ ʚʣʘʜʝʣʴʮʘ, ʙʝʟʦʧʘʩʥʦʛʦ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ 

ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ ʠ ʪ. ʜ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʬʠʟʠʯʝʩʢʦʝ 

ʫʩʪʨʦʡʩʪʚʦ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ʊʘʢʞʝ ʵʪʦʪ 

ʪʝʨʤʠʥ ʤʦʞʝʪ ʦʪʥʦʩʠʪʴʩʷ ʠ ʢ ʧʨʦʛʨʘʤʤʥʳʤ ʪʦʢʝʥʘʤ, ʢʦʪʦʨʳʝ 

ʚʳʜʘʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʦʩʣʝ ʫʩʧʝʰʥʦʡ ʘʚʪʦʨʠʟʘʮʠʠ ʠ ʷʚʣʷʶʪʩʷ 

ʢʣʶʯʦʤ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʩʣʫʞʙʘʤ [5]. 
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ʂʦʥʮʝʧʮʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ʉʦʟʜʘʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦ, 

ʢʦʪʦʨʦʝ ʧʦʜʘʝʪ ʣʦʛʠʯʝʩʢʫʶ ʝʜʠʥʠʮʫ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʭʦʜʘ ʤʦʜʫʣʷ 

ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ. 

ɺ ʣʦʛʠʢʝ ʏʇʋ ʜʘʥʥʳʝ ʩʠʛʥʘʣʳ (ʨʠʩʫʥʦʢ 1) ʩʚʝʨʷʶʪʩʷ ʩ ʮʝʣʝʚʳʤ, 

ʠ ʚ ʩʣʫʯʘʝ ʚʳʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠʷ ʚʳʜʘʝʪʩʷ ʩʠʛʥʘʣ ʨʘʟʨʝʰʝʥʠʷ 

ʚʢʣʶʯʝʥʠʷ ʩʪʘʥʢʘ ʠʣʠ ʜʝʙʣʦʢʠʨʦʚʢʠ ʢʘʢʦʡ-ʣʠʙʦ ʜʨʫʛʦʡ ʬʫʥʢʮʠʠ. 

 

 

ʈʠʩʫʥʦʢ 1. ɺʳʚʦʜ ʧʨʦʛʨʘʤʤʳ 

 

ʇʫʩʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʣʶʯ ʜʣʠʥʦʡ 8 ʩʠʤʚʦʣʦʚ (256 ʢʦʤʙʠʥʘʮʠʡ). 

ʊʦʛʜʘ ʣʦʛʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ, ʚʦʟʚʨʘʱʘʶʱʝʝ ʬʣʘʛ ʧʨʘʚʠʣʴʥʦʩʪʠ 

ʪʦʢʝʥʘ, ʤʦʞʝʪ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

 
ʋ ʪʘʢʦʛʦ ʩʧʦʩʦʙʘ ʨʝʘʣʠʟʘʮʠʠ ʘʧʧʘʨʘʪʥʦʡ ʟʘʱʠʪʳ ʦʪ ʟʘʧʫʩʢʘ 

ʠʤʝʶʪʩʷ ʥʝʜʦʩʪʘʪʢʠ, ʪʘʢʠʝ ʢʘʢ: 

1) ʢʣʶʯ ʞʝʩʪʢʦ ʧʨʦʧʠʩʳʚʘʝʪʩʷ ʚ ʣʦʛʠʢʝ ʠ ʝʛʦ ʠʟʤʝʥʝʥʠʝ 
ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʝʨʝʢʦʤʧʠʣʷʮʠʠ ʬʘʡʣʦʚ ʣʦʛʠʢʠ, ʦʜʥʘʢʦ, ʚʦʟʤʦʞʥʦ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʘ; 

2) ʟʥʘʯʝʥʠʷ ʠʩʢʦʤʳʭ ʩʠʛʥʘʣʦʚ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʚ ʦʪʣʘʜʦʯʥʦʤ 
ʨʝʞʠʤʝ ʥʘ ʨʘʙʦʪʘʶʱʝʤ ʩʪʘʥʢʝ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʦʢʝʥʦʤ, ʯʪʦ ʜʦʣʞʥʦ 

ʨʝʰʘʪʴʩʷ ʤʝʨʘʤʠ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠ ʨʝʞʠʤʘ; 
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3) ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʪʦʡʢʦʩʪʠ ʧʘʨʦʣʷ (ʢ ʧʦʣʥʦʤʫ ʧʝʨʝʙʦʨʫ) 
ʥʝʦʙʭʦʜʠʤʦ ʟʘʥʷʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʜʦʚ (ʤʦʞʥʦ ʟʘʥʷʪʴ, 

ʥʘʧʨʠʤʝʨ, ʮʝʣʳʡ ʤʦʜʫʣʴ ʚʭʦʜʦʚ ʩ 24 ʚʭʦʜʘʤʠ, ʪʦʛʜʘ ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʤʙʠʥʘʮʠʡ ʫʚʝʣʠʯʠʪʩʷ ʜʦ 16777216). 

ʀʩʧʦʣʴʟʫʷ ʪʘʢʦʡ ʧʦʜʭʦʜ, ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʪʘʢʞʝ ʧʨʠʤʠʪʠʚʥʦʝ 

ʨʘʟʜʝʣʝʥʠʝ ʧʦʣʥʦʤʦʯʠʡ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʚʘʨʠʘʥʪ ʘʧʧʘʨʘʪʥʦʛʦ ʪʦʢʝʥʘ ʜʣʷ ʟʘʱʠʪʳ ʩʪʘʥʢʘ 

ʩ ʏʇʋ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʟʘʧʫʩʢʘ (ʠʣʠ ʟʘʧʫʩʢʘ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʬʫʥʢʮʠʡ) ʥʝ ʧʨʝʪʝʥʜʫʝʪ ʥʘ ʘʙʩʦʣʶʪʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʥʦ ʠʤʝʝʪ ʧʨʘʚʦ 

ʥʘ ʞʠʟʥʴ. ʊʦʢʝʥ ʧʦʢʘ ʯʪʦ ʥʝ ʨʝʘʣʠʟʦʚʘʥ. ɺ ʜʘʣʴʥʝʡʰʝʤ (ʧʦʩʣʝ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʘ ʠ ʨʘʟʨʘʙʦʪʢʠ ʫʩʪʨʦʡʩʪʚʘ) ʧʣʘʥʠʨʫʝʪʩʷ 

ʝʛʦ ʚʥʝʜʨʝʥʠʝ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʆ ʢʦʤʧʘʥʠʠ. ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʢʦʤʧʘʥʠʠ çɹʘʣʪ-ʉʠʩʪʝʤè. URL: 

http://www.bsystem.ru/Default.aspx?tabid=76 (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 4.12.15). 

2. ʆʧʠʩʘʥʠʝ NC-310. ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʢʦʤʧʘʥʠʠ çɹʘʣʪ-ʉʠʩʪʝʤè. URL: 

http://www.bsystem.ru/Default.aspx?tabid=86 (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 4.12.15). 

3. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠʥʪʝʨʬʝʡʩʘ ʇʃʂ. ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʢʦʤʧʘʥʠʠ 

çɹʘʣʪ-ʉʠʩʪʝʤè. URL: 

http://www.bsystem.ru/Portals/0/files/TechDocs/ʇʨʦʛʨ-

ʝ%20ʠʥʪʝʨʬʝʡʩʘ%20PLC%20(ɺ2.4).pdf (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 4.12.15). 

4. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʢʦʤʧʘʥʠʠ çɹʘʣʪ-

ʉʠʩʪʝʤè. URL: http://www.bsystem.ru/Portals/0/files/TechDocs/ʈʕ%20NC-

310.pdf (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 4.12.15). 

5. ʊʦʢʝʥ. ɺʠʢʠʧʝʜʠʷ ð ʩʚʦʙʦʜʥʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ. URL: 

https://ru.wikipedia.org/wiki/ʊʦʢʝʥ_(ʘʚʪʦʨʠʟʘʮʠʠ) (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

4.12.15). 
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ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʉʀʉʊɽʄ ʋʇʈɸɺʃɽʅʀʗ 

ʊɽʉʊ-ʂɽʁʉɸʄʀ, ɿɸɼɸʏɸʄʀ ʀ ʇʈʆɺɽɼɽʅʀʖ 

ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆɻʆ ʊɽʉʊʀʈʆɺɸʅʀʗ  

ɻʣʘʜʳʰʝʚʘ ʄʘʨʠʷ ʄʠʭʘʡʣʦʚʥʘ 

ʜʦʮ. ʢʘʬ. ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʥʩʪʠʪʫʪʘ 
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ 

ʩʠʩʪʝʤʳ ʜʣʷ ʧʦʠʩʢʘ ʦʰʠʙʦʢ ʧʨʠ ʨʘʙʦʪʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩ ʫʞʝ ʠʤʝʶʱʠʤʠʩʷ ʘʥʘʣʦʛʘʤʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ 

ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʣʘʪʥʳʭ ʠ ʙʝʩʧʣʘʪʥʳʭ ʩʠʩʪʝʤ ʠ ʨʘʟʨʘʙʦʪʘʪʴ 

ʥʦʚʫʶ ʩʠʩʪʝʤʫ, ʫʯʠʪʳʚʘʷ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ. 

ABSTRACT 

The article provides a comparative analysis of the developed system 

to find errors in the software with existing analogs, which allows you to 
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identify the strengths and weaknesses of paid and free systems and develop 

a new system, taking into account all the requirements. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ, ʪʝʩʪʠʨʦʚʘʥʠʝ, 

ʫʧʨʘʚʣʝʥʠʝ. 

Keywords: automated system, testing, control. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʘʥʠʤʘʝʪ ʪʘʢʘʷ ʧʨʦʬʝʩʩʠʷ, ʢʘʢ ʪʝʩʪʠʨʦʚʱʠʢ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ). ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʪʝʩʪʠʨʦ-

ʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʭʦʪʴ ʠ ʟʘʥʠʤʘʣʠʩʴ, ʥʦ ʥʝ ʫʜʝʣʷʣʠ 

ʩʪʦʣʴʢʦ ʚʥʠʤʘʥʠʷ, ʧʦʵʪʦʤʫ ʠ ʦ ʜʦʣʞʥʦʩʪʠ ʪʝʩʪʠʨʦʚʱʠʢʘ ʙʳʣʦ ʤʘʣʦ 

ʠʟʚʝʩʪʥʦ. ʉʝʛʦʜʥʷ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʪʝʩʪʠʨʦʚʱʠʢʦʚ 

ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʥʦʚʦʛʦ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʘʯʝʩʪʚʦ ʢʦʪʦʨʦʛʦ 

ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʟʘʢʘʟʯʠʢʘʤʠ. 

ɺ ʢʘʞʜʦʡ ʢʦʤʧʘʥʠʠ, ʟʘʥʠʤʘʶʱʝʡʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʝʩʪʠʨʦʚʱʠʢʘʤ ʟʘʚʠʩʷʪ ʦʪ ʦʙʷʟʘʥʥʦʩʪʝʡ, 

ʚʠʜʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʢʦʤʧʘʥʠʠ. ʇʨʠ ʵʪʦʤ ʣʶʙʦʡ 

ʪʝʩʪʠʨʦʚʱʠʢ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʪʝʭʥʠʯʝʩʢʠʤʠ ʟʥʘʥʠʷʤʠ, ʚʣʘʜʝʥʠʝʤ 

ʠ ʙʘʟʦʚʳʤʠ ʥʘʚʳʢʘʤʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ 

ʠ ʧʦʧʫʣʷʨʥʳʭ ʆʉ. ʂʨʦʤʝ ʪʦʛʦ, ʪʝʩʪʠʨʦʚʱʠʢ ʜʦʣʞʝʥ ʠʤʝʪʴ ʭʦʪʷ 

ʙ  rʙʘʟʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʫʤʝʪʴ ʯʠʪʘʪʴ 

ʢʦʜ ʭʦʪʷ ʙʳ ʥʘ ʠʥʪʫʠʪʠʚʥʦʤ ʫʨʦʚʥʝ, ʘ ʪʘʢʞʝ ʙʳʩʪʨʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ 

ʢ ʥʦʚʳʤ ʷʟʳʢʘʤ ʠ ʧʨʦʛʨʘʤʤʘʤ/ʩʨʝʜʘʤ [2]. 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʠ ʦʙʣʝʛʯʝʥʠʷ ʨʘʙʦʪʳ 

ʪʝʩʪʠʨʦʚʱʠʢʫ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʩʠʩʪʝʤʳ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʊʘʢʠʝ ʢʘʢ: ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʪʝʩʪ-

ʢʝʡʩʘʤʠ, ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. 

ʀ ʢʘʞʜʘʷ ʪʘʢʘʷ ʩʠʩʪʝʤʘ ʥʝʦʙʭʦʜʠʤʘ ʚ ʨʘʙʦʪʝ ʠʥʞʝʥʝʨʘ 

ʧʦ ʪʝʩʪʠʨʦʚʘʥʠʶ, ʦʜʥʘʢʦ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʜʣʷ 

ʧʝʨʝʭʦʜʘ ʠʟ ʦʜʥʦʡ ʩʠʩʪʝʤʳ ʚ ʜʨʫʛʫʶ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʙʫʯʝʥʠʷ ʨʘʙʦʪʝ 

ʚ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʩʠʩʪʝʤʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʚ ʩʝʙʝ ʚʩʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʠʥʞʝʥʝʨʫ ʧʦ ʪʝʩʪʠʨʦʚʘʥʠʶ ʨʝʰʝʥʠʷ ʜʣʷ ʫʜʦʙʩʪʚʘ 

ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ, ʯʪʦ ʠ ʷʚʣʷʝʪʩʷ ʝʝ ʛʣʘʚʥʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʠ ʦʩʦʙʝʥʥʦʩʪʴʶ. 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʨʝʰʝʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʥʞʝʥʝʨʘʤʠ ʧʦ ʪʝʩʪʠʨʦʚʘʥʠʶ ʚ ʨʘʙʦʪʝ ʵʪʦ: 

ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʪʝʩʪ-ʢʝʡʩʘʤʠ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʟʘʜʘʯʘʤʠ, 

ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʳ ʨʷʜ ʠʭ ʜʦʩʪʦʠʥʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ 
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ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʘʥʘʣʦʛʦʚ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤʳ, ʥʘʧʨʠʤʝʨ, 

ʪʘʢʠʝ ʢʘʢ TestRail, TestLink, Rational Quality Manager, TestLodge 

ʠ ʜʨʫʛʠʝ. 

ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʫʶ ʩʠʩʪʝʤʫ ʩ ʫʞʝ ʠʤʝʶʱʠʤʠʩʷ 

ʘʥʘʣʦʛʘʤʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʙʝʩʧʣʘʪʥʳʤʠ (TestLink), ʪʘʢ ʢʘʢ 

ʩʪʦʠʤʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʚʳʙʦʨʝ ʧʦʜʦʙʥʦʡ 

ʩʠʩʪʝʤʳ, ʪʦ ʫ ʘʥʘʣʦʛʦʚ ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ: 

1. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʩ ʙʘʛ ʪʨʝʢʝʨʦʤ ʠʣʠ ʩʠʩʪʝʤʦʡ 
ʫʧʨʘʚʣʝʥʠʷ ʟʘʜʘʯʘʤʠ ʠ ʧʨʦʝʢʪʘʤʠ, ʪʦ ʝʩʪʴ, ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʚ ʨʘʤʢʘʭ 

ʢʘʢʦʡ-ʣʠʙʦ ʟʘʜʘʯʠ, ʧʨʦʚʦʜʠʪʩʷ ʨʘʙʦʪʘ ʚ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤʘʭ, 

ʚ ʦʜʥʦʡ ʦʧʠʩʳʚʘʶʪʩʷ ʪʝʩʪ-ʢʝʡʩʳ ʠ ʠʭ ʨʝʟʫʣʴʪʘʪʳ (ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʩʪ-ʢʝʡʩʘʤʠ), ʚ ʜʨʫʛʦʡ ʚʝʜʝʪʩʷ ʩʘʤʘ ʟʘʜʘʯʘ, ʵʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ, ʘ ʟʥʘʯʠʪ ʢ ʟʘʜʝʨʞʢʝ ʨʝʣʠʟʘ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ.  

2. ɼʣʷ ʯʝʣʦʚʝʢʘ, ʥʝ ʷʚʣʷʶʱʝʛʦʩʷ ʠʥʞʝʥʝʨʦʤ ʧʦ ʪʝʩʪʠʨʦʚʘʥʠʶ, 
ʦʙʨʘʱʝʥʠʝ ʩ ʪʘʢʦʡ ʩʠʩʪʝʤʦʡ ʙʫʜʝʪ ʢʨʘʡʥʝ ʩʣʦʞʥʦ, ʪʘʢ ʢʘʢ ʠʥʪʝʨʬʝʡʩ 

ʯʘʱʝ ʚʩʝʛʦ ʥʝ ʨʘʩʩʯʠʪʘʥ ʥʘ ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʩʠʩʪʝʤʘ ʣʠʰʝʥʘ ʥʝʜʦʩʪʘʪʢʦʚ, ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ. 

ʊʘʢ ʩʠʩʪʝʤʫ ʤʦʞʥʦ ʙʫʜʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʩ ʪʘʢʦʡ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʝʢʪʘʤʠ, ʢʘʢ JIRA, ʦʜʥʘʢʦ ʩʘʤʠ ʟʘʜʘʯʠ ʤʦʞʥʦ ʙʫʜʝʪ ʚʝʩʪʠ ʚ ʩʠʩʪʝʤʝ 

ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʪʝʩʪ-ʢʝʡʩʘʤʠ, ʠʟʤʝʥʷʷ ʣʠʰʴ ʩʪʘʪʫʩ ʚ ʟʘʜʘʯʝ ʥʘ JIRA. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʨʝʟʢʦ ʩʦʢʨʘʪʠʪ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʨʘʙʦʪʫ 

ʧʦ ʩʦʟʜʘʥʠʶ ʠ ʫʧʨʘʚʣʝʥʠʶ ʪʝʩʪ-ʢʝʡʩʘʤʠ ʠ ʟʘʜʘʯʘʤʠ. 

ʀʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤ ʢʘʢ ʜʣʷ 

ʧʨʦʩʪʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʠʢʦʛʜʘ ʥʝ ʟʘʥʠʤʘʚʰʝʛʦʩʷ ʪʝʩʪʠʨʦʚʘʥʠʝʤ, 

ʪʘʢ ʠ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʘ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʫʩʧʝʰʥʦ 

ʨʘʙʦʪʘʪʴ ʩ ʩʠʩʪʝʤʦʡ, ʥʝʦʧʳʪʥʳʤ ʨʘʙʦʪʥʠʢʘʤ ʠʣʠ ʥʘʯʠʥʘʶʱʠʤ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ.  

ʆʜʥʘʢʦ ʝʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʝ ʨʝʰʝʥʠʝ ʩ ʧʣʘʪʥʳʤ 

ʘʥʘʣʦʛʘʤʠ, (TestRail, Rational Quality Manager, TestLodge), 

ʧʨʝʜʣʘʛʘʝʤʳʤʠ ʥʘ ʨʳʥʢʝ, ʦʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ 

ʝʛʦ ʙʝʩʧʣʘʪʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʧʣʘʪʥʳʝ 

ʨʝʰʝʥʠʷ ʣʠʰʝʥʳ ʯʘʩʪʠ ʥʝʜʦʩʪʘʪʢʦʚ, ʢʦʪʦʨʳʤʠ ʦʙʣʘʜʘʶʪ ʙʝʩʧʣʘʪʥʳʝ 

ʩʠʩʪʝʤʳ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʠ ʜʨʫʛʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʘʜ 

ʥʠʤʠ, ʧʦʤʠʤʦ ʙʝʩʧʣʘʪʥʦʩʪʠ: 

1. ʈʘʟʚʠʪʘʷ ʠ ʛʠʙʢʘʷ ʩʠʩʪʝʤʘ ʨʦʣʝʡ. ɽʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʥʘʩʪʨʦʡʢʠ ʧʨʘʚ ʜʦʩʪʫʧʘ ʜʣʷ ʨʘʟʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

2. ʀʝʨʘʨʭʠʯʝʩʢʦʝ ʭʨʘʥʝʥʠʝ ʪʝʩʪ-ʢʝʡʩʦʚ, ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʜʣʷ ʭʨʘʥʝʥʠʷ. 

3. ɺʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʘʚʪʦʪʝʩʪʦʚ ʯʝʨʝʟ SOAPUI ʨʝʟʢʦ 

ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʪʨʘʪʠʪʴʩʷ ʥʘ ʪʝʩʪʠʨʦʚʘʥʠʝ. 

http://www.sibac.info/
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ɻʣʘʚʥʳʤ ʧʨʠʟʥʘʢʦʤ, ʦʪʣʠʯʘʶʱʠʤ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʝ ʨʝʰʝʥʠʝ 

ʦʪ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ, ʷʚʣʷʝʪʩʷ ʝʛʦ ʢʦʤʧʣʝʢʩʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʩʠʩʪʝʤʘ 

ʧʦʟʚʦʣʠʪ ʨʘʙʦʪʘʪʴ ʩʦ ʚʩʝʤʠ ʘʩʧʝʢʪʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʞʝʥʝʨʘ 

ʧʦ ʪʝʩʪʠʨʦʚʘʥʠʶ: ʦʧʠʩʘʥʠʝ ʪʝʩʪ-ʢʝʡʩʘ ʠ ʝʛʦ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʦʚʝʜʝʥʠʝ 

ʩʘʤʦʛʦ ʪʝʩʪʘ, ʠ ʚʝʜʝʥʠʝ ʪʝʢʫʱʠʭ ʟʘʜʘʯ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʪʝʩʪʦʚ 

ʩʦʢʨʘʪʠʪ ʚʨʝʤʷ ʨʘʙʦʪʳ ʥʘʜ ʢʘʢʦʡ-ʣʠʙʦ ʟʘʜʘʯʝʡ ʜʦ ʤʠʥʠʤʘʣʴʥʦʛʦ. 

ɸ ʧʨʦʩʪʦʪʘ ʨʘʙʦʪʳ ʩ ʩʠʩʪʝʤʦʡ ʦʧʝʨʘʪʠʚʥʦ ʠʟʫʯʠʪʴ ʚʩʝ ʦʩʥʦʚʳ ʨʘʙʦʪʳ 

ʠʥʞʝʥʝʨʘ ʧʦ ʪʝʩʪʠʨʦʚʘʥʠʶ ʜʣʷ ʥʝʦʧʳʪʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ 

ʠ ʢʘʯʝʩʪʚʘ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʰʠʙʦʢ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ 

ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʜʦ ʨʝʣʠʟʘ ʩ ʧʦʤʦʱʴʶ ʪʝʩʪʠʨʦʚʘʥʠʷ. ɼʣʷ ʧʦʠʩʢʘ 

ʦʰʠʙʦʢ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʥʦʚʣʷʝʤʦʛʦ, 

ʪʨʝʙʫʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʭʨʘʥʝʥʠʷ 

ʝʛʦ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʧʝʨʘʪʠʚʥʦʝ ʠ ʜʦʩʪʦʚʝʨʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʦʰʠʙʦʢ 

ʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʩʪʝʤʳ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

1. ʋʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʫʪʝʤ ʩʦʢʨʘʱʝʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʜʦ ʤʠʥʠʤʘʣʴʥʦʛʦ, ʟʘ ʩʯʝʪ 

ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠʭ ʫʩʪʨʘʥʝʥʠʷ, ʥʘʡʜʝʥʥʳʭ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ.  

2. ʋʩʢʦʨʝʥʠʝ ʚʳʭʦʜʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʨʳʥʦʢ, ʟʘ ʩʯʝʪ 
ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʪʝʩʪʠʨʦʚʘʥʠʷ, 

ʷʚʣʷʶʱʝʡʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʦʣʝʝ ʙʳʩʪʨʦʡ, 

ʯʝʤ ʯʝʣʦʚʝʢ. 

3. ʉʦʢʨʘʱʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ ʯʝʣʦʚʝʯʝʩʢʠʝ 

ʨʝʩʫʨʩʳ ʧʨʝʜʧʨʠʷʪʠʝʤ, ʟʘ ʩʯʝʪ ʯʘʩʪʠʯʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

ʀʩʭʦʜʷ ʠʟ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, 

ʯʪʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʫʶ ʩʠʩʪʝʤʫ ʧʦ ʫʧʨʘʚʣʝʥʠʶ 

ʪʝʩʪ-ʢʝʡʩʘʤʠ, ʟʘʜʘʯʘʤʠ ʠ ʧʨʦʚʝʜʝʥʠʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʜʣʷ ʠʥʞʝʥʝʨʘ ʧʦ ʪʝʩʪʠʨʦʚʘʥʠʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʵʬʬʝʢ-

ʪʠʚʥʦʤʫ ʨʝʰʝʥʠʶ ʧʨʠ ʧʦʠʩʢʝ ʦʰʠʙʦʢ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ 

ʠ ʩʦʢʨʘʱʝʥʠʶ ʚʨʝʤʝʥʥʳʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. ï [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ. ï URL: http://codingcraft.ru/testing.php (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ 

20.01.2016). 

2. ʊʝʩʪʠʨʦʚʱʠʢ ï ʙʦʣʴʰʝ, ʯʝʤ ʧʨʦʬʝʩʩʠʷ. ï [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ. ï URL: http://habrahabr.ru/post/221447/ (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ 

20.01.2016). 
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ɸʅʅʆʊɸʎʀʗ 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʚ ʢʘʯʝʩʪʚʝ ʘʚʪʦʥʦʤʥʳʭ ʢʦʤʧʦʥʝʥʪ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʘʛʝʥʪʳ, ʛʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʟʥʘʥʠʡ ʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʡ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʘʛʝʥʪ, ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʟʥʘʥʠʡ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ. 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʤʦʜʝʣʝʡ ʘʛʝʥʪʦʚ, 

ʜʘʝʪʩʷ ʠʭ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ.  

ABSTRACT 

In the construction of modern systems of artificial intelligence as a stand-

alone component often used so-called intelligent agents, the main feature 

of which is the availability of knowledge about the laws of the environment 

in which an agent, and the ability to apply that knowledge in the formation 

of control actions on executive bodies. The paper discusses the options 

model agents, given their brief characteristics. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ 

ʘʛʝʥʪ, ʦʙʫʯʘʶʱʠʡʩʷ ʘʛʝʥʪ, ʨʝʬʣʝʢʩʠʚʥʳʡ ʘʛʝʥʪ, ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʳʝ 

ʥʘ ʟʥʘʥʠʷʭ.  

Keywords: artificial intelligence, intelligent agent, the agent trainee, 

reflective agent systems based on knowledge. 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʘʢʪʠʚʥʦ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩʠʥʝʨʛʝʪʠʯʝʩʢʘʷ ʧʘʨʘʜʠʛʤʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʧʦʩʪʨʦʝʥʠʝʤ 

ʩʣʦʞʥʳʭ, ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʭʩʷ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʩʠʩʪʝʤ. ʈʘʟʚʠʪʠʝ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʨʝʜʧʦ-

ʣʘʛʘʝʪ ʦʙʲʝʜʠʥʝʥʠʝ ʨʘʟʥʦʨʦʜʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚʦʢʨʫʛ ʙʘʟʦʚʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʮʝʣʴʶ 

ʫʩʠʣʝʥʠʝ ʠʭ ʜʦʩʪʦʠʥʩʪʚ ʠ ʢʦʤʧʝʥʩʘʮʠʠ ʠʭ ʥʝʜʦʩʪʘʪʢʦʚ. ʂ ʯʠʩʣʫ ʦʩʥʦʚʥʳʭ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʦʪʥʦʩʷʪʩʷ 

ʪʝʭʥʦʣʦʛʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʟʥʘʥʠʷʭ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ 

ʪʝʭʥʦʣʦʛʠʷ ʘʛʝʥʪʦʚ [1; 2].  

ɺ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʪʝʣʣʝʢʪʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʧʦʥʷʪʠʝ 

ʘʛʝʥʪʘ. ɸʛʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʚʩʝ, ʯʪʦ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʦʚ ʠ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʵʪʫ ʩʨʝʜʫ ʩ ʧʦʤʦʱʴʶ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. ɺ ʦʩʥʦʚʫ ʙʦʣʴʰʠʥʩʪʚʘ ʠʥʪʝʣʣʝʢ-

ʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʟʘʣʦʞʝʥʦ ʧʦʥʷʪʠʝ ʘʛʝʥʪʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʩʪʝʤʳ 

ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʨʘʟʥʳʝ ʚʠʜʳ ʘʛʝʥʪʦʚ, ʥʘʧʨʠʤʝʨ, ʧʨʦʩʪʳʝ 

ʨʝʬʣʝʢʩʥʳʝ ʘʛʝʥʪʳ; ʨʝʬʣʝʢʩʥʳʝ ʘʛʝʥʪʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʤʦʜʝʣʠ; 

ʘʛʝʥʪʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʦʩʥʦʚʝ ʮʝʣʠ; ʘʛʝʥʪʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʦʩʥʦʚʝ 

ʧʦʣʝʟʥʦʩʪʠ [4; 6].  

ʇʨʦʩʪʝʡʰʠʤ ʚʠʜʦʤ ʘʛʝʥʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʡ ʨʝʬʣʝʢʩʥʳʡ 

ʘʛʝʥʪ [3; 7], ʢʦʪʦʨʳʡ ʚʳʙʠʨʘʝʪ ʜʝʡʩʪʚʠʝ ʥʘ ʦʩʥʦʚʝ ʪʝʢʫʱʝʛʦ ʘʢʪʘ 

ʚʦʩʧʨʠʷʪʠʷ, ʠʛʥʦʨʠʨʫʷ ʧʨʝʜʳʩʪʦʨʠʶ ʘʢʪʦʚ ʚʦʩʧʨʠʷʪʠʷ (ʈʠʩʫʥʦʢ 1).  

 

 

ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʧʨʦʩʪʦʛʦ ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʘʛʝʥʪʘ 
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ɼʘʥʥʳʡ ʚʠʜ ʘʛʝʥʪʦʚ ʠʩʧʦʣʴʟʫʝʪ ʩʚʷʟʴ ʪʠʧʘ ʫʩʣʦʚʠʝ-ʜʝʡʩʪʚʠʝ. 

ʊʦ ʝʩʪʴ, ʝʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʢʘʢʦʝ-ʪʦ ʫʩʣʦʚʠʝ, ʪʦ ʥʘ ʥʝʛʦ ʘʛʝʥʪ 

ʠʩʧʦʣʴʟʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʜʝʡʩʪʚʠʝ. ʊʘʢʫʶ ʩʚʷʟʴ ʦʯʝʥʴ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʶʪ ʣʶʜʠ, ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʚʦʜʠʪʝʣʠ ʘʚʪʦʤʦʙʠʣʝʡ: ʝʩʣʠ 

ʚʦʜʠʪʝʣʴ ʚʠʜʠʪ, ʯʪʦ ʚʧʝʨʝʜʠ ʤʘʰʠʥʘ ʪʦʨʤʦʟʠʪ, ʪʦ ʦʥ ʪʦʞʝ ʥʘʯʠʥʘʝʪ 

ʪʦʨʤʦʟʠʪʴ. ʕʪʦ ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʪʠʧ ʩʚʷʟʠ çʫʩʣʦʚʠʝ-ʜʝʡʩʪʚʠʝè. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʪʘʢʠʭ ʩʚʷʟʝʡ ʷʚʣʷʶʪʩʷ ʧʨʠʦʙʨʝʪʝʥʥʳʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʙʫʯʝʥʠʷ, ʜʨʫʛʠʝ ʚʨʦʞʜʝʥʥʳʤʠ. ʇʨʦʩʪʳʝ ʨʝʬʣʝʢʩʥʳʝ ʘʛʝʥʪʳ ʷʚʣʷʶʪʩʷ 

ʯʨʝʟʚʳʯʘʡʥʦ ʧʨʠʤʠʪʠʚʥʳʤʠ, ʦʥʠ ʦʛʨʘʥʠʯʝʥʳ ʚ ʬʫʥʢʮʠʦʥʘʣʝ. ɼʣʷ 

ʧʨʦʩʪʳʭ ʨʝʬʣʝʢʩʥʳʭ ʘʛʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʶʪ ʚ ʥʝ ʧʦʣʥʦʩʪʴʶ 

ʥʘʙʣʶʜʘʝʤʦʡ ʩʨʝʜʝ, ʭʘʨʘʢʪʝʨʥʳ ʧʦʧʘʜʘʥʠʷ ʚ ʙʝʩʢʦʥʝʯʥʳʝ ʮʠʢʣʳ. ɺʳʭʦʜ 

ʠʟ ʙʝʩʢʦʥʝʯʥʳʭ ʮʠʢʣʦʚ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʝʩʣʠ ʘʛʝʥʪ ʦʙʣʘʜʘʝʪ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʨʘʥʜʦʤʠʟʠʨʦʚʘʪʴ ʩʚʦʠ ʜʝʡʩʪʚʠʷ, ʪʦ ʝʩʪʴ, ʝʩʣʠ ʘʛʝʥʪ 

ʦʢʘʟʳʚʘʝʪʩʷ ʧʝʨʝʜ ʚʳʙʦʨʦʤ ʠʟ ʜʚʫʭ ʜʝʡʩʪʚʠʡ, ʪʦ ʚʳʙʦʨ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ 

ʦʪ ʚʝʨʦʷʪʥʦʩʪʠ [8].  

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ 

ʚ ʫʩʣʦʚʠʷʭ ʯʘʩʪʠʯʥʦʡ ʥʘʙʣʶʜʘʝʤʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʦʪʩʣʝʞʠʚʘʝʤʦʩʪʴ 

ʘʛʝʥʪʦʤ ʪʦʡ ʯʘʩʪʠ ʤʠʨʘ, ʢʦʪʦʨʘʷ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʠʤ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʘʛʝʥʪ ʜʦʣʞʝʥ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʥʫʪʨʝʥʥʝʝ 

ʩʦʩʪʦʷʥʠʝ, ʟʘʚʠʩʷʱʝʝ ʦʪ ʠʩʪʦʨʠʠ ʘʢʪʦʚ ʚʦʩʧʨʠʷʪʠʷ ʠ ʦʪʨʘʞʘʪʴ 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʝʥʘʙʣʶʜʘʝʤʳʭ ʘʩʧʝʢʪʦʚ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ [1; 6]. ɼʣʷ 

ʦʙʥʦʚʣʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʚ ʧʨʦʛʨʘʤʤʝ ʘʛʝʥʪʘ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʥʘʥʠʷ ʜʚʫʭ ʚʠʜʦʚ. ɺʦ-ʧʝʨʚʳʭ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʢʘʢ 

ʠʟʤʝʥʷʝʪʩʷ ʤʠʨ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʘʛʝʥʪʘ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʢʘʢ 

ʜʝʡʩʪʚʠʷ ʘʛʝʥʪʘ ʚʣʠʷʶʪ ʥʘ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ. ʅʘ ʦʩʥʦʚʝ ʧʝʨʚʦʛʦ ʚʠʜʘ 

ʠʥʬʦʨʤʘʮʠʠ ʩʪʨʦʠʪʩʷ ʤʦʜʝʣʴ ʤʠʨʘ. ɸʛʝʥʪ, ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʘʥʥʘʷ 

ʤʦʜʝʣʴ, ʥʘʟʳʚʘʝʪʩʷ ʘʛʝʥʪʦʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʤʦʜʝʣʠ [2; 4]. ʅʘ ʨʠʩʫʥʢʝ 2 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʘʛʝʥʪʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʦʜʝʣʠ.  

 

 

ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʘʛʝʥʪʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʦʜʝʣʠ 
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ʅʘ ʜʘʥʥʦʡ ʩʭʝʤʝ ʠʟʦʙʨʘʞʝʥʦ, ʢʘʢ ʜʝʡʩʪʚʫʝʪ ʘʛʝʥʪ. ɸʛʝʥʪ 

ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʦʚ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʧʦʩʣʝ ʯʝʛʦ ʩʦʟʜʘʝʪʩʷ ʥʦʚʦʝ ʚʥʫʪʨʝʥʥʝ ʩʦʩʪʦʷʥʠʝ, ʥʘ ʦʩʥʦʚʝ ʧʨʦʰʣʳʭ 

ʘʢʪʦʚ ʠ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʣʝ ʯʝʛʦ ʚʳʙʠʨʘʝʪʩʷ ʜʝʡʩʪʚʠʝ ʥʘ ʦʩʥʦʚʝ 

ʧʨʘʚʠʣʘ çʫʩʣʦʚʠʝ ï ʜʝʡʩʪʚʠʝè, ʧʦʩʣʝ ʯʝʛʦ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ 

ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ [5; 7].  

ɺ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʥʝ ʚʩʝʛʜʘ ʜʦʩʪʘʪʦʯʥʦ 

ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʯʝʣʦʚʝʢ ʧʦʜʭʦʜʠʪ 

ʢ ʧʝʨʝʢʨʝʩʪʢʫ, ʫ ʥʝʛʦ ʝʩʪʴ ʥʘ ʚʳʙʦʨ ʪʨʠ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ, ʚʳʙʦʨ 

ʥʘʧʨʘʚʣʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʮʝʣʠ. ʊʦ ʝʩʪʴ, ʘʛʝʥʪʫ ʪʨʝʙʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʠʨʝ, ʚʥʫʪʨʝʥʥʝʤ ʩʦʩʪʦʷʥʠʠ, ʥʦ ʠ ʠʥʬʦʨʤʘʮʠʷ ʦ ʮʝʣʠ, 

ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʧʠʩʳʚʘʪʴ ʞʝʣʘʝʤʳʝ ʩʠʪʫʘʮʠʠ. ʇʨʦʛʨʘʤʤʘ ʘʛʝʥʪʘ 

ʤʦʞʝʪ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʵʪʠ ʚʠʜʳ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʚʳʙʦʨʘ ʜʝʡʩʪʚʠʡ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʜʦʩʪʠʯʴ ʮʝʣʠ [1; 6; 7]. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʩʪʨʫʢʪʫʨʘ ʘʛʝʥʪʘ, ʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘ ʦʩʥʦʚʝ ʮʝʣʠ.  

 

 
ʈʠʩʫʥʦʢ 3. ʉʭʝʤʘ ʘʛʝʥʪʘ, ʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘ ʦʩʥʦʚʝ ʮʝʣʠ 

 

ɿʘʜʘʯʘ ʚʳʙʦʨʘ ʜʝʡʩʪʚʠʡ ʥʘ ʦʩʥʦʚʝ ʮʝʣʠ ʨʝʰʘʝʪʩʷ ʜʦʚʦʣʴʥʦ 

ʧʨʦʩʪʦ, ʢʦʛʜʘ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʠ ʩʪʘʥʦʚʠʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʝʜʠʥʩʪʚʝʥʥʦʛʦ 

ʜʝʡʩʪʚʠʷ, ʥʦ ʢʦʛʜʘ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʠ ʫʩʣʦʞʥʷʝʪʩʷ, ʪʦ ʘʛʝʥʪʫ 

ʧʦʪʨʝʙʫʝʪʩʷ ʨʘʩʩʤʦʪʨʝʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ, ʯʪʦʙʳ ʥʘʡʪʠ 

ʥʫʞʥʳʡ ʩʧʦʩʦʙ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʡ ʮʝʣʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʠʩʢ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʥʷʪʠʝ 

ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʮʝʣʠ ʧʦʣʥʦʩʪʴʶ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʘʚʠʣʘ çʫʩʣʦʚʠʝ-

ʜʝʡʩʪʚʠʝè. ɻʣʘʚʥʳʤ ʦʪʣʠʯʠʝʤ ʦʪ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʨʘʚʠʣʘ çʫʩʣʦʚʠʝ-

ʜʝʡʩʪʚʠʝè ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʘʛʝʥʪ ʥʘ ʦʩʥʦʚʝ ʮʝʣʠ ʜʦʣʞʝʥ ʦʪʚʝʯʘʪʴ 

ʥʘ ʚʦʧʨʦʩʳ: çʕʪʦ ʜʝʡʩʪʚʠʝ ʧʦʟʚʦʣʠʪ ʤʥʝ ʜʦʙʠʪʴʩʷ ʮʝʣʠ?è ʠʣʠ çʏʪʦ 

ʙʫʜʝʪ, ʝʩʣʠ ʷ ʩʜʝʣʘʶ ʪʘʢ?è [3; 5; 8]. ɺ ʨʝʬʣʝʢʩʥʳʭ ʘʛʝʥʪʘʭ ʜʘʥʥʘʷ 
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ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝ ʷʚʥʦ, ʧʦʩʢʦʣʴʢʫ ʧʨʘʚʠʣʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʩʚʷʟʴ ʤʝʞʜʫ ʚʦʩʧʨʠʷʪʠʝʤ ʠ ʜʝʡʩʪʚʠʝʤ. ɸʛʝʥʪ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʮʝʣʠ, 

ʷʚʣʷʝʪʩʷ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳʤ, ʥʦ ʚ ʪʦʞʝ ʚʨʝʤʷ ʦʥ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ 

ʛʠʙʢʠʤ, ʧʦʩʢʦʣʴʢʫ ʟʥʘʥʠʷ, ʥʘ ʢʦʪʦʨʳʝ ʦʥ ʦʧʠʨʘʝʪʩʷ, ʤʦʞʥʦ 

ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ. ʊʦ ʝʩʪʴ, ʝʩʣʠ ʤʝʥʷʝʪʩʷ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ, ʪʦ ʪʘʢʦʡ 

ʘʛʝʥʪ ʧʝʨʝʩʪʨʘʠʚʘʝʪ ʧʨʠʦʨʠʪʝʪʳ, ʧʦʩʣʝ ʯʝʛʦ ʚʳʙʠʨʘʝʪ ʥʘʠʣʫʯʰʝʝ 

ʜʝʡʩʪʚʠʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʘʛʝʥʪʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʧʨʘʚʠʣʝ çʫʩʣʦʚʠʝ-

ʜʝʡʩʪʚʠʝè ʧʨʠʰʣʦʩʴ ʙʳ ʧʝʨʝʧʠʩʘʪʴ ʨʷʜ ʫʩʣʦʚʠʡ ʠ ʧʨʘʚʠʣ [2; 6].  

ʅʦ ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ ʥʘʣʠʯʠʝ ʦʜʥʦʡ ʣʠʰʴ ʮʝʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ʎʝʣʴ ʣʠʰʴ ʩʪʨʦʛʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʦʥʷʪʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʩʦʩʪʦʷʥʠʷʤʠ: 

çʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠè ʠ çʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠè [1]. ɼʣʷ ʘʛʝʥʪʘ ʚʘʞʥʦ 

ʩʨʘʚʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʦʩʪʦʷʥʠʡ ʤʠʨʘ ʚ ʨʘʟʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ, 

ʥʦ ʮʝʣʴ ʵʪʦʛʦ ʥʝ ʜʘʝʪ. ʂʦʥʝʯʥʦ, ʩʘʤ ʪʝʨʤʠʥ çʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴè 

ʥʝ ʷʚʣʷʝʪʩʷ ʥʘʫʯʥʳʤ, ʵʪʦ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʢʦʪʦʨʦʝ 

ʧʨʦʩʪʦ ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤ, ʠ ʠʤʝʶʱʝʝ ʙʦʣʝʝ 

ʚʳʩʦʢʫʶ ʧʦʣʝʟʥʦʩʪʴ. ʌʫʥʢʮʠʶ ʧʦʣʝʟʥʦʩʪʠ ʦʪʦʙʨʘʞʘʝʪ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ 

ʧʦʢʘʟʳʚʘʝʪ ʩʪʝʧʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʘʛʝʥʪʘ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ 

ʧʦʤʦʛʘʝʪ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʜʚʫʭ ʩʠʪʫʘʮʠʷʭ: ʚʦ-ʧʝʨʚʳʭ, ʝʩʣʠ ʝʩʪʴ 

ʥʝʩʢʦʣʴʢʦ ʮʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʜʨʫʛ ʜʨʫʛʫ, ʪʦ ʬʫʥʢʮʠʷ 

ʧʦʣʝʟʥʦʩʪʠ ʧʦʤʦʞʝʪ ʥʘʡʪʠ ʢʦʤʧʨʦʤʠʩʩʥʦʝ ʨʝʰʝʥʠʝ, ʥʘʧʨʠʤʝʨ, ʤʝʞʜʫ 

ʢʘʯʝʩʪʚʦʤ ʠ ʩʢʦʨʦʩʪʴʶ ʨʘʙʦʪʳ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʝʩʣʠ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ 

ʮʝʣʝʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʝʥ ʚʳʧʦʣʥʠʪʴ ʘʛʝʥʪ, ʥʦ ʫ ʢʘʞʜʦʡ ʮʝʣʠ ʥʝʪ ʧʦʣʥʦʡ 

ʚʝʨʦʷʪʥʦʩʪʠ ʫʩʧʝʭʘ, ʪʦ ʬʫʥʢʮʠʷ ʧʦʣʝʟʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ 

ʚʝʨʦʷʪʥʦʩʪʴ ʫʩʧʝʭʘ ʩ ʫʯʝʪʦʤ ʧʨʠʦʨʠʪʝʪʘ ʮʝʣʠ.  

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʚʠʜʳ ʘʛʝʥʪʦʚ ʠʤʝʶʪ ʦʜʠʥ ʦʙʱʠʡ ʥʝʜʦʩʪʘʪʦʢ. 

ʕʪʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʘʛʝʥʪʳ ʥʝ ʤʦʛʫʪ ʦʙʫʯʘʪʴʩʷ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʳʤ ʠʟʲʷʥʦʤ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ. ʆʙʫʯʝʥʠʝ 

ʷʚʣʷʝʪʩʷ ʧʝʨʚʠʯʥʳʤ ʢʘʯʝʩʪʚʦʤ ʜʣʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ, ʚʝʜʴ 

ʙʣʘʛʦʨʦʜʷ ʝʤʫ ʘʛʝʥʪ ʤʦʞʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʥʝʠʟʚʝʩʪʥʳʭ ʝʤʫ ʚʘʨʠʘʥʪʘʭ ʩʨʝʜʳ ʠ ʩʪʘʥʦʚʠʪʴʩʷ ʙʦʣʝʝ ʧʦʣʝʟʥʳʤ 

ʠ ʟʥʘʯʠʤʳʤ, ʯʝʤ ʙʳʣ ʠʟʥʘʯʘʣʴʥʦ. ʅʘ ʨʠʩʫʥʢʝ 4 ʧʦʢʘʟʘ ʩʪʨʫʢʪʫʨʘ 

ʦʙʫʯʘʶʱʝʛʦʩʷ ʘʛʝʥʪʘ.  

ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 4, ʦʙʫʯʘʶʱʠʡʩʷ ʘʛʝʥʪ ʠʤʝʝʪ ʯʝʪʳʨʝ 

ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʘ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʦʝ ʨʘʟʣʠʯʠʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʤʝʞʜʫ ʦʙʫʯʘʶʱʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ. 

ʆʙʫʯʘʶʱʠʡ ʢʦʤʧʦʥʝʥʪ ʦʪʚʝʯʘʝʪ ʟʘ ʚʥʝʩʝʥʠʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʡ, 

ʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʟʘ ʚʳʙʦʨ ʚʥʝʰʥʠʭ ʜʝʡʩʪʚʠʡ [2]. 

ʆʙʫʯʘʶʱʠʡ ʢʦʤʧʦʥʝʥʪ ʠʩʧʦʣʴʟʫʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʢʨʠʪʠʢʘ ʩ ʦʮʝʥʢʦʡ 

ʪʦʛʦ, ʢʘʢ ʜʝʡʩʪʚʫʝʪ ʘʛʝʥʪ, ʠ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʜʘʣʴʥʝʡʰʠʝ ʜʝʡʩʪʚʠʷ. 

ʆʙʫʯʘʶʱʠʡ ʢʦʤʧʦʥʝʥʪ ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ. ɺ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʪʘʢʦʛʦ ʘʛʝʥʪʘ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʫʞʥʦ 
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ʧʦʣʫʯʠʪʴ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ: çʂʘʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ 

ʧʦʪʨʝʙʫʝʪʩʷè ʤʦʝʤʫ ʘʛʝʥʪʫ, ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʦʥ ʦʙʫʯʠʪʩʷ ʚʳʧʦʣʥʷʪʴ 

ʩʚʦʠ ʬʫʥʢʮʠʠ?è.  

 

 

ʈʠʩʫʥʦʢ 4. ʆʙʱʘʷ ʤʦʜʝʣʴ ʦʙʫʯʘʶʱʝʛʦʩʷ ʘʛʝʥʪʘ 

 

ɺ ʩʪʨʫʢʪʫʨʝ ʪʘʢʞʝ ʝʩʪʴ ʢʨʠʪʠʢ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ 

ʦʮʝʥʱʠʢʘ ʜʝʡʩʪʚʠʡ ʘʛʝʥʪʘ ʩ ʫʯʝʪʦʤ ʧʦʩʪʦʷʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʦʩʪʠ. ʂʨʠʪʠʢ ʥʝʦʙʭʦʜʠʤ ʚ ʜʘʥʥʦʡ ʩʪʨʫʢʪʫʨʝ, ʧʦʩʢʦʣʴʢʫ ʩʘʤ 

ʘʛʝʥʪ ʥʝ ʧʦʥʠʤʘʝʪ ʫʩʧʝʰʥʳ ʣʠ ʝʛʦ ʜʝʡʩʪʚʠʷ ʠʣʠ ʥʝʪ. ʉʪʘʥʜʘʨʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʩʪʦʷʥʥʳʤ. ɻʝʥʝʨʘʪʦʨ ʧʨʦʙʣʝʤ ï 

ʩʣʫʞʠʪ ʜʣʷ ʚʳʙʦʨʘ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʧʨʠʚʝʩʪʠ ʢ ʧʦʣʫʯʝʥʠʶ 

ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʧʳʪʘ [3]. ʇʦʩʢʦʣʴʢʫ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʚʳʙʠʨʘʝʪ ʪʦʣʴʢʦ ʥʘʠʣʫʯʰʠʝ ʜʝʡʩʪʚʠʷ, 

ʪʦ ʚʦʟʤʦʞʥʦ ʚ ʦʜʠʥ ʤʦʤʝʥʪ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʠ ʠ ʪʝ ʞʝ ʜʝʡʩʪʚʠʷ ʚʩʝ ʚʨʝʤʷ, ʧʦʣʘʛʘʷ ʯʪʦ ʦʥʠ 

ʷʚʣʷʶʪʩʷ ʥʘʠʣʫʯʰʠʤʠ, ʘ ʛʝʥʝʨʘʪʦʨ ʧʨʦʙʣʝʤ ʩʣʫʞʠʪ ʜʣʷ ʚʳʙʦʨʘ ʤʝʥʝʝ 

ʦʧʪʠʤʘʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʚ ʥʘʯʘʣʝ, ʥʦ ʚʦʟʤʦʞʥʦ ʥʘʠʣʫʯʰʠʭ ʚ ʢʦʥʝʯʥʦʤ 

ʨʝʟʫʣʴʪʘʪʝ. ʊʦ ʝʩʪʴ ʛʝʥʝʨʘʪʦʨ ʧʨʦʙʣʝʤ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʩʠʩʪʝʤʘ ʩʤʦʛʣʘ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ, ʥʘʭʦʜʷ ʥʘʠʣʫʯʰʠʝ ʨʝʰʝʥʠʷ. 

ɼʣʷ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʦʜʝʣʝʡ ʘʛʝʥʪʦʚ ʥʝʧʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʝʤ 

ʫʩʧʝʰʥʦʛʦ ʘʥʘʣʠʟʘ ʚʥʝʰʥʠʭ ʩʠʪʫʘʮʠʡ ʷʚʣʷʝʪʩʷ ʠʭ ʦʮʝʥʢʘ ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʧʦʣʥʦʪʳ ʠʥʬʦʨʤʘʮʠʠ. ʆʮʝʥʢʘ ʩʠʪʫʘʮʠʠ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʰʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʘʛʝʥʪʦʚ [4].  
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʤʥʦʡ ʙʠʙʣʠʦʪʝʢʠ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʳʨʘʞʝʥʠʡ ʠʩʯʠʩʣʝʥʠʷ ʚʳʩʢʘʟʳ-

ʚʘʥʠʡ. ɹʠʙʣʠʦʪʝʢʘ ʩʦʜʝʨʞʠʪ ʬʫʥʢʮʠʦʥʘʣ, ʩʚʷʟʘʥʥʳʡ ʩ ʚʳʧʦʣʥʝʥʠʝʤ 

ʣʝʢʩʠʯʝʩʢʦʛʦ ʠ ʩʠʥʪʘʢʩʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʳʨʘʞʝʥʠʡ ʚ ʙʘʟʠʩʝ çʀ-ʀʃʀ-

ʅɽè, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʶ ï ʧʦʩʪʨʦʝʥʠʝ ʩʦʚʝʨʰʝʥʥʳʭ ʬʦʨʤ, ʪʨʘʥʩʣʷʮʠʷ ʚ ʩʪʨʦʢʦʚʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʪʘʢ ʜʘʣʝʝ. ʈʘʟʨʘʙʦʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʪʢʨʳʪʦʤ 

ʜʦʩʪʫʧʝ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʩʪʦʨʦʥʥʠʭ ʧʨʦʝʢʪʘʭ ʜʣʷ 

ʨʝʰʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʦʜʟʘʜʘʯ. 

ABSTRACT 

The article discusses the structure of a software library designed to 

processing expressions of the propositional calculus. The library contains 

functionality related to the implementation of the lexical and syntactic 
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analysis of expressions in the basis of ñAND-OR-NOTò, as well as some 

additional features to transform expressions ï the construction of perfect 

forms, broadcast to a string, and so on. Development is represented in the 

public domain and can be used in third-party projects for solving specific 

tasks. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʯʠʩʣʝʥʠʝ ʚʳʩʢʘʟʳʚʘʥʠʡ; ʣʝʢʩʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ; ʩʠʥʪʘʢʩʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. 

Keywords: propositional calculus; lexical analysis; syntactic analysis. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʠ ʧʨʦʛʨʘʤʤʠʩʪʳ ʯʘʩʪʦ ʩʪʘʣʢʠ-

ʚʘʶʪʩʷ ʩ ʟʘʜʘʯʘʤʠ ʦʙʨʘʙʦʪʢʠ ʣʦʛʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʪʘʢʠʝ ʟʘʜʘʯʠ ʷʚʣʷʶʪʩʷ ʥʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ, ʘ ʚʳʩʪʫʧʘʶʪ 

ʚ ʨʦʣʠ ʧʦʜʟʘʜʘʯ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʦʜʥʘʢʦ ʚʳʜʝʣʝʥʠʝ ʩʢʦʣʴ-ʥʠʙʫʜʴ ʟʥʘʯʠʤʳʭ 

ʨʝʩʫʨʩʦʚ ʥʘ ʵʪʦ ʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ [1]. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʣʶʙʦʛʦ ʚʳʨʘʞʝʥʠʷ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʵʪʘʧʳ ʣʝʢʩʠʯʝʩʢʦʛʦ ʠ ʩʠʥʪʘʢʩʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ, ʚʦʟʤʦʞʥʦ, 

ʚʳʧʦʣʥʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʜʝʡʩʪʚʠʡ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ 

ʜʝʡʩʪʚʠʡ ʩʪʨʫʢʪʫʨʘʤʠ. ʈʝʘʣʠʟʘʮʠʷ ʧʝʨʚʳʭ ʜʚʫʭ ʵʪʘʧʦʚ ʪʨʝʙʫʝʪ 

ʦʪ ʧʨʦʛʨʘʤʤʠʩʪʘ ʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʠʭ ʟʥʘʥʠʡ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ ʢʘʢ 

ʪʝʦʨʠʷ ʢʦʤʧʠʣʷʪʦʨʦʚ ʠ ʪʨʘʥʩʣʷʪʦʨʦʚ, ʬʦʨʤʘʣʴʥʳʝ ʛʨʘʤʤʘʪʠʢʠ 

ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʦʟʜʘʥʠʝ ʣʝʢʩʠʯʝʩʢʦʛʦ 

ʠ ʩʠʥʪʘʢʩʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʨʫʪʠʥʥʦʡ ʨʘʙʦʪʦʡ [2]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʟʘʜʘʯʘ ʨʘʟʨʘʙʦʪʢʠ ʫʥʠʚʝʨʩʘʣʴʥʦʡ, ʨʘʩʰʠʨʷʝʤʦʡ, 

ʛʠʙʢʦʡ ʠ ʣʝʛʢʦ ʧʦʜʢʣʶʯʘʝʤʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʙʠʙʣʠʦʪʝʢʠ, ʩʧʦʩʦʙʥʦʡ 

ʚʳʧʦʣʥʷʪʴ ʣʝʢʩʠʯʝʩʢʠʡ ʠ ʩʠʥʪʘʢʩʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʨʘʞʝʥʠʡ 

ʠʩʯʠʩʣʝʥʠʷ ʚʳʩʢʘʟʳʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʠʥʠʤʘʣʴʥʳʡ ʥʘʙʦʨ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʥʘʜ ʥʠʤʠ, ʥʝʩʦʤʥʝʥʥʦ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. 

ʉʪʨʫʢʪʫʨʘ ʙʠʙʣʠʦʪʝʢʠ. ʈʝʘʣʠʟʘʮʠʷ ʙʠʙʣʠʦʪʝʢʠ ʚʳʧʦʣʥʷʣʘʩʴ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʩ ʧʦʤʦʱʴʶ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Java. ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʜʘʥʥʦʛʦ ʷʟʳʢʘ ʷʚʣʷʶʪʩʷ,  

ʚʦ-ʧʝʨʚʳʭ, ʝʛʦ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʭʦʨʦʰʘʷ 

ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʜʨʫʛʠʤʠ ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʉʦʚʦʢʫʧʥʦʩʪʴ 

ʜʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʟʚʦʣʠʣʘ ʧʦʣʫʯʠʪʴ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ, ʙʣʠʟʢʦʝ 

ʢ ʦʧʪʠʤʘʣʴʥʦʤʫ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʛʨʘʮʠʠ 

ʚ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʝʢʪʳ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʙʠʙʣʠʦʪʝʢʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʤʦʜʫʣʝʡ ï 

ExpressionProcessing (ʦʙʨʘʙʦʪʯʠʢ ʚʳʨʘʞʝʥʠʡ), Tree (ʠʥʢʘʧʩʫʣʷʮʠʷ 

ʜʝʨʝʚʘ ʛʨʘʤʤʘʪʠʯʝʩʢʦʛʦ ʨʘʟʙʦʨʘ ʚʳʨʘʞʝʥʠʷ) ʠ TreeList (ʠʥʢʘʧʩʫʣʷʮʠʷ 
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ʚʝʨʰʠʥʳ ʜʝʨʝʚʘ ʛʨʘʤʤʘʪʠʯʝʩʢʦʛʦ ʨʘʟʙʦʨʘ). ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ 

ʙʠʙʣʠʦʪʝʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 

ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʤʥʦʡ ʙʠʙʣʠʦʪʝʢʠ 

 

ʊʦʯʢʦʡ ʚʭʦʜʘ ʚ ʙʠʙʣʠʦʪʝʢʫ ʜʣʷ ʩʪʦʨʦʥʥʠʭ ʧʨʠʣʦʞʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʦʡ ʤʦʜʫʣʴ ExpressionProcessing. ʆʥ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʩʣʝʜʫʶʱʠʝ 

ʦʙʱʝʜʦʩʪʫʧʥʳʝ ʤʝʪʦʜʳ: 

¶ String[] lexical(String) ï ʤʝʪʦʜ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʨʘʟʙʦʨ 

ʠʩʭʦʜʥʦʛʦ ʚʳʨʘʞʝʥʠʷ, ʪʦ ʝʩʪʴ ʣʝʢʩʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʅʘ ʚʭʦʜ ʧʦʜʘʝʪʩʷ 

ʩʪʨʦʢʘ, ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʤʘʩʩʠʚ ʣʝʢʩʝʤ. 

¶ Tree syntactic(String[]) ï ʤʝʪʦʜ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ 

ʩʠʥʪʘʢʩʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʪʦ ʝʩʪʴ ʧʦʩʪʨʦʝʥʠʝ ʜʝʨʝʚʘ ʛʨʘʤʤʘʪʠʯʝʩʢʦʛʦ 

ʨʘʟʙʦʨʘ (ɼɻʈ). ʅʘ ʚʭʦʜ ʵʪʦʛʦ ʤʝʪʦʜʘ ʧʦʜʘʝʪʩʷ ʤʘʩʩʠʚ ʣʝʢʩʝʤ, 

ʧʦʣʫʯʝʥʥʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʝʜʳʜʫʱʝʛʦ ʤʝʪʦʜʘ, ʥʘ ʚʳʭʦʜʝ 

ʬʦʨʤʠʨʫʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ɼɻʈ. 

¶ String getPerfectCNF(Tree) ï ʤʝʪʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʟʘʜʘʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʚ ʩʦʚʝʨʰʝʥʥʫʶ ʢʦʥʲʶʥʢʪʠʚʥʫʶ 

ʥʦʨʤʘʣʴʥʫʶ ʬʦʨʤʫ. ʅʘ ʚʭʦʜ ʧʦʜʘʝʪʩʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʝ ɼɻʈ 

ʚʳʨʘʞʝʥʠʷ. ʅʘ ʚʳʭʦʜʝ ʧʦʷʚʣʷʝʪʩʷ ʩʪʨʦʢʘ, ʩʦʜʝʨʞʘʱʘʷ ʢʦʥʲʶʥʢʮʠʶ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʜʠʟʲʶʥʢʮʠʡ. 

¶ String getPerfectDNF(Tree) ï ʤʝʪʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʟʘʜʘʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʚ ʩʦʚʝʨʰʝʥʥʫʶ ʜʠʟʲʶʥʢʪʠʚʥʫʶ 

ʥʦʨʤʘʣʴʥʫʶ ʬʦʨʤʫ. ʅʘ ʚʭʦʜ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʩʣʫʯʘʝ, ʧʦʜʘʝʪʩʷ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʝ ɼɻʈ ʚʳʨʘʞʝʥʠʷ. ʅʘ ʚʳʭʦʜʝ ʧʦʷʚʣʷʝʪʩʷ ʩʪʨʦʢʘ, 

ʩʦʜʝʨʞʘʱʘʷ ʜʠʟʲʶʥʢʮʠʶ ʵʣʝʤʝʥʪʘʨʥʳʭ ʢʦʥʲʶʥʢʮʠʡ. 

ʄʦʜʫʣʴ Tree, ʢʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʠʥʢʘʧʩʫʣʠʨʫʝʪ ʩʪʨʫʢʪʫʨʫ 

ɼɻʈ, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʥʘʙʦʨ ʧʫʙʣʠʯʥʳʭ ʤʝʪʦʜʦʚ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ɼɻʈ.  

¶ boolean eval(Map<String, Boolean>) ï ʤʝʪʦʜ, ʚʳʯʠʩʣʷʶʱʠʡ 

ʟʥʘʯʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʚʳʨʘʞʝʥʠʷ ʧʦ ʟʘʜʘʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʧʝʨʝʤʝʥʥʳʭ.  
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¶ String toString() ï ʤʝʪʦʜ, ʧʨʝʦʙʨʘʟʫʶʱʠʡ ɼɻʈ ʚ ʚʠʜʝ 

ʩʪʨʫʢʪʫʨʳ Tree ʚ ʩʪʨʦʢʫ ï ʚʳʨʘʞʝʥʠʝ ʠʩʯʠʩʣʝʥʠʷ ʚʳʩʢʘʟʳʚʘʥʠʡ. 

ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʤʝʪʦʜʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ɼɻʈ ʚʳʨʘʞʝʥʠʷ ʠ ʧʦʩʪʨʦʝʥʠʷ ʥʦʨʤʘʣʴʥʳʭ 

ʬʦʨʤ.  

ʇʦʩʪʨʦʝʥʠʝ ʜʝʨʝʚʘ ʛʨʘʤʤʘʪʠʯʝʩʢʦʛʦ ʨʘʟʙʦʨʘ. ʇʦʩʪʨʦʝʥʠʝ 

ʜʝʨʝʚʘ ʛʨʘʤʤʘʪʠʯʝʩʢʦʛʦ ʨʘʟʙʦʨʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʫʪʝʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʩʠʥʪʘʢʩʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘʙʦʨʘ ʣʝʢʩʝʤ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʵʪʘʧʝ 

ʚʳʧʦʣʥʝʥʠʷ ʣʝʢʩʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʟʘʜʘʥʥʦʛʦ ʚʳʨʘʞʝʥʠʷ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʦʮʝʩʩ ʩʠʥʪʘʢʩʠʯʝʩʢʦʛʦ ʨʘʟʙʦʨʘ ʦʩʫʱʝʩʪ-

ʚʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤ ɹʵʢʫʩʘ-ʅʘʫʨʘ (ɹʅʌ). ʆʩʥʦʚʥʦʡ 

ʢʦʤʧʦʥʝʥʪ ʛʨʘʤʤʘʪʠʢʠ ɹʅʌ ï ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʧʨʘʚʠʣ ʧʦʜʩʪʘʥʦʚʢʠ 

ʚ ʬʦʨʤʝ LHS ï> RHS, ʛʜʝ LHS ï ʥʝʪʝʨʤʠʥʘʣʴʥʳʡ ʩʠʤʚʦʣ, ʘ RHS ï 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʠʪ ʥʝʦʪʨʠʮʘʪʝʣʴʥʦʝ ʯʠʩʣʦ 

ʩʠʤʚʦʣʦʚ (ʪʝʨʤʠʥʘʣʴʥʳʭ ʠʣʠ ʥʝʪʝʨʤʠʥʘʣʴʥʳʭ) [3]. 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʜʘʥʥʦʡ ʙʠʙʣʠʦʪʝʢʝ ɹʅʌ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 

ʈʠʩʫʥʦʢ 2. ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʬʦʨʤʳ ɹʵʢʫʩʘ-ʅʘʫʨʘ 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ 

ʟʘʢʨʳʪʳʝ ʤʝʪʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʧʦʣʥʠʪʴ ʧʦʩʪʨʦʝʥʠʝ ɼɻʈ. ɺ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʝʢʫʨʩʠʚʥʳʡ ʧʨʝʜʠʢʪʠʚʥʳʡ ʘʥʘʣʠʟʘʪʦʨ [2], 

ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʦʧʝʨʘʮʠʠ ʩʦ ʩʪʝʢʦʤ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʥʝʷʚʥʦʡ ʬʦʨʤʝ. 

ʇʨʝʜʠʢʪʠʚʥʳʡ ʩʠʥʪʘʢʩʠʯʝʩʢʠʡ ʘʥʘʣʠʟʘʪʦʨ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

ʫʧʨʘʚʣʷʶʱʫʶ ʧʨʦʛʨʘʤʤʫ, ʚʭʦʜʥʦʡ ʙʫʬʝʨ, ʩʪʝʢ, ʪʘʙʣʠʮʫ ʨʘʟʙʦʨʘ 

ʠ ʚʳʭʦʜʥʦʡ ʧʦʪʦʢ. ɺʭʦʜʥʦʡ ʙʫʬʝʨ ʩʦʜʝʨʞʠʪ ʘʥʘʣʠʟʠʨʫʝʤʫʶ ʩʪʨʦʢʫ 

ʩ ʤʘʨʢʝʨʦʤ ʝʝ ʧʨʘʚʦʛʦ ʢʦʥʮʘ ï ʩʧʝʮʠʘʣʴʥʳʤ ʩʠʤʚʦʣʦʤ. 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʤʝʪʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʣʠʥʝʡʥʦʡ ʚʨʝʤʝʥʥʦʡ 

ʩʣʦʞʥʦʩʪʴʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʠʩʣʘ ʣʝʢʩʝʤ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʚʳʨʘʞʝʥʠʷ. 

ʇʦʩʪʨʦʝʥʠʝ ʩʦʚʝʨʰʝʥʥʳʭ ʬʦʨʤ. ʌʦʨʤʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʢʦʥʲʶʥʢʪʠʚʥʦʡ ʠ ʜʠʟʲʶʥʢʪʠʚʥʦʡ ʥʦʨʤʘʣʴʥʳʭ ʬʦʨʤ ʚʳʛʣʷʜʠʪ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʉʂʅʌ ï ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ, ʚ ʢʦʪʦʨʦʡ ʙʫʣʝʚʘ ʬʦʨʤʫʣʘ ʠʤʝʝʪ ʚʠʜ 

ʢʦʥʲʶʥʢʮʠʠ ʜʠʟʲʶʥʢʮʠʡ ʣʠʪʝʨʘʣʦʚ. ʉɼʅʌ ï ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ, 
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ʚ ʢʦʪʦʨʦʡ ʙʫʣʝʚʘ ʬʦʨʤʫʣʘ ʠʤʝʝʪ ʚʠʜ ʜʠʟʲʶʥʢʮʠʠ ʢʦʥʲʶʥʢʮʠʡ 

ʣʠʪʝʨʘʣʦʚ [1]. 

ʈʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʦʚ ʧʦʩʪʨʦʝʥʠʷ ʉʂʅʌ ʠ ʉɼʅʌ, ʚʢʣʶʯʝʥʥʳʭ 

ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ ʙʠʙʣʠʦʪʝʢʫ, ʧʨʝʜʧʦʣʘʛʘʶʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ 

ʩʪʨʫʢʪʫʨ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʣʥʦʛʦ ʧʝʨʝʙʦʨʘ ʥʘ ʦʩʥʦʚʝ 

ʙʠʪʦʚʳʭ ʤʘʩʦʢ. 

ɸʣʛʦʨʠʪʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʰʘʛʦʚ 

(ʥʘ ʧʨʠʤʝʨʝ ʉɼʅʌ). 

1. ʉʬʦʨʤʠʨʦʚʘʪʴ ʥʘʯʘʣʴʥʫʶ ʤʘʩʢʫ ï 00é00. ʀʥʠʮʠʘʣʠ-

ʟʠʨʦʚʘʪʴ ʧʫʩʪʫʶ ʩʪʨʦʢʫ ʨʝʟʫʣʴʪʘʪʘ. 

2. ʉʛʝʥʝʨʠʨʦʚʘʪʴ ʥʘ ʦʩʥʦʚʝ ʪʝʢʫʱʝʡ ʤʘʩʢʠ ʢʘʨʪʫ Map<String, 

Boolean>. 

3. ɺʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʩʛʝʥʝʨʠ-

ʨʦʚʘʥʥʦʡ ʢʘʨʪʳ. 

4. ɽʩʣʠ ʚʳʨʘʞʝʥʠʝ ʣʦʞʥʦ, ʪʦ ʧʝʨʝʡʪʠ ʢ ʧ. 5. ɺ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʪʨʦʢʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʠʟʲʶʥʢʮʠʠ 

ʧʝʨʝʤʝʥʥʳʭ, ʢʦʪʦʨʳʤ ʙʳʣʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʠʩʪʠʥʥʳʝ ʟʥʘʯʝʥʠʷ, 

ʠ ʧʨʠʧʠʩʘʪʴ ʵʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʢ ʩʪʨʦʢʝ ʨʝʟʫʣʴʪʘʪʘ, ʩʦʝʜʠʥʠʚ ʝʛʦ 

ʩʠʤʚʦʣʦʤ ʢʦʥʲʶʥʢʮʠʠ. 

5. ɽʩʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʝ ʚʩʝ ʤʘʩʢʠ, ʪʦ ʧʝʨʝʡʪʠ 

ʢ ʩʣʝʜʫʶʱʝʡ ʤʘʩʢʝ ʠ ʚʝʨʥʫʪʴʩʷ ʢ ʚʳʧʦʣʥʝʥʠʶ ʧʫʥʢʪʘ 2. ɺ ʧʨʦʪʠʚʥʦ 

ʩʣʫʯʘʝ ʧʝʨʝʡʪʠ ʢ ʧʫʥʢʪʫ 6. 

6. ɸʣʛʦʨʠʪʤ ʟʘʚʝʨʰʝʥ. 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʦʙʣʘʜʘʝʪ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʡ 

ʚʨʝʤʝʥʥʦʡ ʩʣʦʞʥʦʩʪʴʶ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʪʦʣʴʢʦ ʚ ʪʝʭ 

ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʚ ʩʦʩʪʘʚ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʚʳʨʘʞʝʥʠʷ ʚʭʦʜʷʪ ʥʝ ʙʦʣʝʝ 

20 ʨʘʟʣʠʯʥʳʭ ʧʝʨʝʤʝʥʥʳʭ. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʧʦʣʫʯʘʝʤʳʭ ʉɼʅʌ ʠʣʠ ʉʂʅʌ ʪʨʝʙʫʶʪʩʷ ʚʝʩʴʤʘ ʟʥʘʯʠ-

ʪʝʣʴʥʳʝ ʦʙʲʝʤʳ ʧʘʤʷʪʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩʪʨʦʢʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʉɼʅʌ ʚʳʨʘʞʝʥʠʷ ʩ 20 ʨʘʟʣʠʯʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ 

ʧʦʨʷʜʢʘ 200ï400 ʄʙ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʠ ʨʝʘʣʠʟʦʚʘʥʘ ʧʨʦʛʨʘʤʤʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʚʳʨʘʞʝʥʠʡ ʠʩʯʠʩʣʝʥʠʷ ʚʳʩʢʘʟʳʚʘʥʠʡ. ɹʠʙʣʠʦʪʝʢʘ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʧʦ ʘʜʨʝʩʫ http://www.github.com/ ... 

ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʢʣʶʯʘʝʤʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʨʝʰʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʩʣʦʞʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʩʰʠʨʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʙʠʙʣʠʦʪʝʢʠ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʤʝʪʦʜʦʚ: ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚʳʨʘʞʝʥʠʷ ʚ ʟʘʜʘʥʥʳʡ ʙʘʟʠʩ, ʛʝʥʝʨʘʮʠʷ 
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ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʚʳʨʘʞʝʥʠʷ, ʦʙʣʘʜʘʶʱʝʛʦ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʤʠʥʠʤʠʟʘʮʠʷ ʟʘʜʘʥʥʦʛʦ ʚʳʨʘʞʝʥʠʷ ʠ ʪʘʢ ʜʘʣʝʝ. 
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ɸʅʅʆʊɸʎʀʗ 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ 

ʢʚʘʥʪʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʣʶʯʝʡ, ʩʪʨʫʢʪʫʨʘ ʩʝʪʠ, ʧʝʨʝʯʠʩʣʝʥʦ 

ʠ ʦʧʠʩʘʥʦ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʣʘʙʦʨʘʪʦʨʠʠ 

ʢʚʘʥʪʦʚʦʡ ʢʨʠʧʪʦʛʨʘʬʠʠ. 

ABSTRACT  
This article describes the principles of quantum key distribution, 

the structure of the network, the equipment necessary to create a laboratory 

of quantum cryptography. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʚʘʥʪʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʣʶʯʝʡ, ʢʨʠʧʪʦʛʨʘʬʠʷ. 

Keywords: quantum key distribution, cryptography. 

 

ʂʚʘʥʪʦʚʘʷ ʢʨʠʧʪʦʛʨʘʬʠʷ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʣʶʯʝʡ 

ʙʣʘʛʦʜʘʨʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʟʘʢʦʥʘʤ ʢʚʘʥʪʦʚʦʡ ʬʠʟʠʢʠ, ʧʦʟʚʦʣʷʷ 

ʩʜʝʣʘʪʴ ʧʨʦʮʝʜʫʨʫ ʧʝʨʝʜʘʯʠ ʢʣʶʯʘ ʤʝʞʜʫ ʜʚʫʤʷ ʫʜʘʣʝʥʥʳʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ ʘʙʩʦʣʶʪʥʦ ʙʝʟʦʧʘʩʥʳʤʠ. ɼʘʣʝʝ ʵʪʦʪ ʢʣʶʯ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʦʙʳʯʥʳʭ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʘʭ [3]. 

ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʢʚʘʥʪʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʣʶʯʝʡ (ʂʈʂ) ï 

ʵʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʵʬʬʝʢʪ ʥʘʙʣʶʜʘʪʝʣʷ, ʩʦʩʪʦʷʱʠʡ ʚ ʪʦʤ, ʯʪʦ ʣʶʙʦʝ 

ʠʟʤʝʨʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʢʚʘʥʪʦʚʦʡ ʩʠʩʪʝʤʳ ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʷ ʚ ʵʪʦʡ 
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ʩʠʩʪʝʤʝ. ʅʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʚʳ ʯʠʪʘʝʪʝ ʵʪʫ ʩʪʘʪʴʶ, ʣʠʩʪ ʙʫʤʘʛʠ ʜʦʣʞʝʥ 

ʙʳʪʴ ʦʩʚʝʱʝʥ. ɺʦʟʜʝʡʩʪʚʠʝ ʩʚʝʪʘ ʩʣʝʛʢʘ ʧʦʜʦʛʨʝʝʪ ʝʛʦ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟʤʝʥʠʪ ʝʛʦ ʩʦʩʪʦʷʥʠʝ. ʕʪʦ ʥʝʟʘʤʝʪʥʦ ʥʘ ʣʠʩʪʝ ʙʫʤʘʛʠ, 

ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʦʙʲʝʢʪ. ʆʜʥʘʢʦ 

ʩʠʪʫʘʮʠʷ ʚ ʢʦʨʥʝ ʤʝʥʷʝʪʩʷ, ʢʦʛʜʘ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʤʠʢʨʦʦʙʲʝʢʪʘʤʠ. 

ɽʩʣʠ ɸʣʠʩʘ ʢʦʜʠʨʫʝʪ ʟʥʘʯʝʥʠʝ ʮʠʬʨʦʚʦʛʦ ʙʠʪʘ ʩ ʧʦʤʦʱʴʶ ʬʦʪʦʥʘ, 

ʝʛʦ ʧʝʨʝʭʚʘʪ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠʚʝʜʝʪ ʢ ʠʟʤʝʥʝʥʠʶ, ʧʦʪʦʤʫ ʯʪʦ ɽʚʘ 

ʜʦʣʞʥʘ ʙʫʜʝʪ ʝʛʦ ʥʘʙʣʶʜʘʪʴ. ʕʪʦ ʠʟʤʝʥʝʥʠʝ ʚʳʟʳʚʘʝʪ ʦʰʠʙʢʠ 

ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʙʠʪʦʚ, ʢʦʪʦʨʳʤʠ ʦʙʤʝʥʠʚʘʶʪʩʷ ɸʣʠʩʘ ʠ ɹʦʙ. 

ʇʨʦʚʝʨʷʷ ʥʘʣʠʯʠʝ ʪʘʢʠʭ ʦʰʠʙʦʢ, ʦʙʝ ʩʪʦʨʦʥʳ ʤʦʛʫʪ ʦʙʥʘʨʫʞʠʚʘʪʴ 

ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ. ʆʙʥʘʨʫʞʝʥʠʝ ʧʦʧʳʪʦʢ ʘʪʘʢ ʷʚʣʷʝʪʩʷ 

ʦʪʣʠʯʠʪʝʣʴʥʳʤ ʩʚʦʡʩʪʚʦʤ ʢʚʘʥʪʦʚʦʡ ʢʨʠʧʪʦʛʨʘʬʠʠ [1]. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʩʝʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʚʘʥʪʦʚʦʡ ʢʨʠʧʪʦʛʨʘʬʠʠ. 

 

 

ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʧʨʦʩʪʝʡʰʝʡ ʩʝʪʠ ʢʚʘʥʪʦʚʦʡ ʢʨʠʧʪʦʛʨʘʬʠʠ 

 

ɸʣʛʦʨʠʪʤ ʦʪʧʨʘʚʢʠ ʩʦʦʙʱʝʥʠʷ: 

1. ɸʣʠʩʘ ʪʨʝʙʫʝʪ ʢʣʶʯ ʫ ʉʂʈʂ_ɸ, 

2. ʉʂʈʂ_ɸ ʦʪʧʨʘʚʣʷʝʪ ʢʣʶʯ ʚ ʉʂʈʂ_ɹ ʧʦ ʟʘʱʠʱʝʥʥʦʤʫ 
ʦʧʪʠʯʝʩʢʦʤʫ ʢʘʥʘʣʫ, 

3. ɸʣʠʩʘ ʰʠʬʨʫʝʪ ʩʚʦʝ ʩʦʦʙʱʝʥʠʝ ʩ ʧʦʤʦʱʴʶ 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ ʢʣʶʯʘ, 
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4. ɸʣʠʩʘ ʦʪʧʨʘʚʣʷʝʪ ʟʘʰʠʬʨʦʚʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ɹʦʙʫ 

ʧʦ ʦʪʢʨʳʪʦʤʫ ʢʘʥʘʣʫ, 

5. ɹʦʙ ʨʘʩʰʠʬʨʦʚʳʚʘʝʪ ʧʦʣʫʯʝʥʥʳʡ ʰʠʬʨʦʪʝʢʩʪ ʩ ʧʦʤʦʱʴʶ 

ʢʣʶʯʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ ʉʂʈʂ_ɹ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʢʚʘʥʪʦʚʦʡ ʢʨʠʧʪʦʛʨʘʬʠʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʤʝʩʪʠʪʴ ʩʣʝʜʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: 

1. ʉʠʩʪʝʤʘ ʢʚʘʥʪʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʣʶʯʝʡ ï id3100 Clavis2, 

2. ʂʦʤʧʴʶʪʝʨʳ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Linux 

Ubuntu, 

3. ʇʘʩʩʠʚʥʳʝ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, 

4. ɻʝʥʝʨʘʪʦʨ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ Quantis (USB, PCI EXPRESS, 
PCI), 

5. ʀʩʪʦʯʥʠʢ ʩʧʘʨʝʥʥʳʭ ʬʦʪʦʥʦʚ ID350-PPLN, 

6. ɼʝʪʝʢʪʦʨ ʦʜʠʥʦʯʥʳʭ ʬʦʪʦʥʦʚ id400, 

7. ʀʩʪʦʯʥʠʢ ʩʫʙʥʘʥʦʩʝʢʫʥʜʥʳʭ ʣʘʟʝʨʥʳʭ ʠʤʧʫʣʴʩʦʚ id300. 

ɺ ʢʘʯʝʩʪʚʝ ʩʠʩʪʝʤʳ ʢʚʘʥʪʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʣʶʯʝʡ ʚʦʟʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʧʣʘʪʬʦʨʤʳ id3100 Clavis2 

(ʨʠʩʫʥʦʢ 2). ʕʪʦ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʦʧʪʠʯʝʩʢʦʡ ʠ ʵʣʝʢʪʨʦʥʥʦʡ 

ʯʘʩʪʝʡ [4]. ʋʧʨʘʚʣʝʥʠʝ ʧʣʘʪʬʦʨʤʦʡ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʧʴʶʪʝʨʘ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Linux Ubuntu. 

ʗʜʨʦʤ ʦʧʪʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʷʚʣʷʝʪʩʷ ʘʚʪʦʢʦʤʧʝʥʩʠʨʫʶʱʘʷ 

ʫʩʪʘʥʦʚʢʘ, ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ʪʘʢʠʝ ʢʚʘʥʪʦʚʳʝ ʧʨʦʪʦʢʦʣʳ, ʢʘʢ BB84 

ʠ SARG. 

 

 

ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʦʧʪʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʳ id3100 Clavis2 

 

ɺ ʢʘʯʝʩʪʚʝ ʦʧʪʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʣʶʯʝʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠʙʦ ʦʧʪʦʚʦʣʦʢʦʥʥʳʡ ʢʘʙʝʣʴ, ʩʚʦʙʦʜʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʚ ʢʦʪʦʨʦʤ ʦʪʩʫʪʩʪʚʫʶʪ ʧʨʝʜʤʝʪʳ, ʤʝʰʘʶʱʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʣʫʯʘ 

ʣʘʟʝʨʘ. ʅʦ ʩʣʝʜʫʝʪ ʥʝ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʧʪʦʚʦʣʦʢʥʘ 

ʚʦʟʤʦʞʝʥ ʧʝʨʝʭʚʘʪ ʠʥʬʦʨʤʘʮʠʠ. 

ɺ ʢʨʠʧʪʦʛʨʘʬʠʠ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʟʘʥʠʤʘʝʪ ʛʝʥʝʨʘʮʠʷ 

ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ [2]. ʇʨʦʮʝʩʩʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʢʚʘʥʪʦʚʦʡ ʬʠʟʠʢʝ, 

ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʣʫʯʘʡʥʳʝ ʯʠʩʣʘ. ɺ ʦʩʥʦʚʝ ʪʘʢʦʡ 
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ʛʝʥʝʨʘʮʠʠ ʣʝʞʠʪ ʧʝʨʝʜʘʯʘ ʬʦʪʦʥʦʚ ʥʘ ʧʦʣʫʧʨʦʟʨʘʯʥʦʝ ʟʝʨʢʘʣʦ 

(ʨʠʩʫʥʦʢ 3). 

 

 

ʈʠʩʫʥʦʢ 3. ʆʧʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʛʝʥʝʨʘʪʦʨʘ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ 

 

ʀʩʧʦʣʴʟʫʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʤʦʞʥʦ ʩʦʟʜʘʪʴ 

ʣʘʙʦʨʘʪʦʨʠʶ ʧʦ ʠʟʫʯʝʥʠʶ ʠ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʠʥʮʠʧʦʚ ʢʚʘʥʪʦʚʦʡ 

ʢʨʠʧʪʦʛʨʘʬʠʠ ʠ ʩʧʦʩʦʙʦʚ ʨʝʘʣʠʟʘʮʠʠ ʩʝʪʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʚʘʥʪʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʣʶʯʝʡ. 
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ɸʅʅʆʊɸʎʀʗ 

ʏʪʦʙʳ ʙʳʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʥʘ ʪʨʫʜʦʚʦʤ ʨʳʥʢʝ, 

ʥʝʦʙʭʦʜʠʤʦ ʩʪʘʪʴ ʚʳʩʦʢʦʢʣʘʩʩʥʳʤ ʧʨʦʛʨʘʤʤʠʩʪʦʤ, ʚʣʘʜʝʶʱʠʤ 

ʠʩʢʫʩʥʦ ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʫʤʝʶʱʠʤ ʥʝʩʪʘʥʜʘʨʪʥʦ 

ʤʳʩʣʠʪʴ, ʘʙʩʪʨʘʛʠʨʦʚʘʪʴʩʷ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʨʦʣʴ ʠʥʦʩʪʨʘʥʥʳʭ 

ʷʟʳʢʦʚ ʚ ʦʙʦʛʘʱʝʥʠʠ ʟʥʘʥʠʡ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ʊʘʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʘʶʪ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʛʨʘʥʪʳ, ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʥʬʝʨʝʥʮʠʠ. ʄʳ 

ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʫ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʚʣʘʜʝʶʱʠʭ ʣʫʯʰʝ 

ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʦʤ, çʨʘʟʚʠʪʘ ʨʝʘʢʮʠʷ ʦʙʱʝʥʠʷ ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʦʡ ʠ ʧʨʦʛʨʘʤʤʘʤʠ ʚ ʧʨʦʮʝʩʩʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʠʘʣʦʛʘ, ʦʥʠ 

ʙʳʩʪʨʝʝ ʨʝʰʘʶʪ ʧʨʦʙʣʝʤʳ ʦʪʣʘʜʢʠ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʙʳʩʪʨʝʝ ʥʘʭʦʜʷʪ ʦʰʠʙʢʠ ʠ ʦʩʚʘʠʚʘʶʪ ʝʱʝ ʥʝ ʧʝʨʝʚʝ-

ʜʝʥʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ, ʠʤ ʣʝʛʯʝ ʯʠʪʘʪʴ ʢʦʜè [1, ʩ. 543]. 

ABSTRACT 

In order to be competitive in the labor market, it is necessary to 

become a good programmer, skillfully wielding programming languages, 

able to think unusually, to be abstract. The article describes the role of 

foreign languages in the enrichment of knowledge in the specialty. Such 

opportunities provide international grants, international conferences. We 

came to the conclusion that the programmers who own the best foreign 

language ñdeveloped by the reaction of communicating with the operating 

system and programs in the process of interactive dialogue, they will solve 

the problem of debugging and editing software, to quickly find mistakes 

and learn not yet translated documentation, it is easier to read the 

codeò, [1, p. 543]. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʊ-ʩʧʝʮʠʘʣʠʩʪ, ʠʥʦʩʪʨʘʥʥʳʝ ʷʟʳʢʠ, 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʧʨʦʛʨʘʤʤʠʩʪ, ʢʦʜ, ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʛʨʘʥʪʳ. 

Keywords: IT-specialist, foreign languages, programming, 

programmer, code, international grants. 

 

ʂʦʣʦʩʩʘʣʴʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ 

ʚ ʥʳʥʝʰʥʝʡ ʞʠʟʥʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʷ, ʜʠʢʪʫʶʪ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʥʠʤʠ, ʠʥʘʯʝ ʦʙʱʝʩʪʚʦ ʧʨʠʜʝʪ ʢ ʨʝʛʨʝʩʩʫ. 

ʅʠ ʜʣʷ ʢʦʛʦ ʥʝ ʩʝʢʨʝʪ, ʯʪʦ ʣʶʙʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʙʣʝʛʯʘʝʪ 

ʥʘʤ ʞʠʟʥʴ, ʘ ʩʦʟʜʘʪʴ ʪʘʢʦʡ ʧʨʦʜʫʢʪ ʤʦʞʝʪ ʪʦʣʴʢʦ ʭʦʨʦʰʠʡ 

ʧʨʦʛʨʘʤʤʠʩʪ, ʚʣʘʜʝʶʱʠʡ ʠʩʢʫʩʥʦ ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʇʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʧʨʦʬʝʩʩʠʡ ɽ.ɸ. ʂʣʠʤʦʚʘ, ʦʪʥʦʩʠʪʩʷ ʢ ʪʠʧʫ çʏʝʣʦʚʝʢ ï ɿʥʘʢʦʚʘʷ 

ʩʠʩʪʝʤʘè, ʚ ʢʦʪʦʨʦʤ ʛʣʘʚʥʳʤ ʧʨʝʜʤʝʪʦʤ ʪʨʫʜʘ ʷʚʣʷʝʪʩʷ ʟʥʘʢ/ʟʥʘʢʦʚʘʷ 

ʩʠʩʪʝʤʘ [1]. ɹʫʜʴ ʵʪʦ ʪʝʩʪʠʨʦʚʱʠʢ, ʨʘʟʨʘʙʦʪʯʠʢ, ʩʠʩʪʝʤʥʳʡ ʘʜʤʠʥʠʩ-
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ʪʨʘʪʦʨ ʠʣʠ ʠʥʦʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʀʊ-ʩʬʝʨʳ, ʥʫʞʥʦ ʠʤʝʪʴ ʜʝʣʦ 

ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʩʠʤʚʦʣʘʤʠ, ʨʘʙʦʪʘʪʴ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʷʟʳʢʦʚʳʭ 

ʩʠʩʪʝʤʘʭ. ʇʨʠʯʝʤ ʀʊ-ʩʬʝʨʘ ïɻ ʪʦ ʦʜʥʘ ʠʟ ʪʝʭ ʩʬʝʨ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ 

ʧʦʩʪʦʷʥʥʦʡ ʨʘʙʦʪʳ ʠ ʧʦʧʦʣʥʝʥʠʷ ʧʨʦʙʝʣʦʚ ʚ ʟʥʘʥʠʷʭ, ʪʘʢ ʢʘʢ 

ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʦʙʥʦʚʣʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʦʛʨʘʤʤ, 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʙʦʣʝʝ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ. ɹʦʣʝʝ 

ʪʦʛʦ, ʧʨʝʜʩʪʘʚʠʪʝʣʶ ʜʘʥʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ 

ʭʨʘʥʠʪʴ ʚ ʛʦʣʦʚʝ ʩʠʥʪʘʢʩʠʩ ʧʨʦʛʨʘʤʤʥʦʛʦ ʷʟʳʢʘ, ʘʣʛʦʨʠʪʤʳ, 

ʨʘʟʣʠʯʥʳʝ ʧʨʘʚʠʣʘ. ʄʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʚʳʩʦʢʦʢʣʘʩʩʥʳʡ ʧʨʦʛʨʘʤʤʠʩʪ 

ʜʦʣʞʝʥ ʫʤʝʪʴ ʥʝʩʪʘʥʜʘʨʪʥʦ ʤʳʩʣʠʪʴ, ʘʙʩʪʨʘʛʠʨʦʚʘʪʴʩʷ, ʠʟʫʯʘʪʴ 

ʠ ʩʚʦʙʦʜʥʦ ʚʣʘʜʝʪʴ ʘʥʛʣʠʡʩʢʠʤ ʷʟʳʢʦʤ. ʊʚʦʨʯʝʩʪʚʦ ʪʦʞʝ 

ʥʝ ʧʦʩʣʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ.  

ʂʘʢ ʩʯʠʪʘʝʪ ɽ.ɸ. ʂʣʠʤʦʚ, ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʧʨʦʬʝʩʩʠʠ 

çʏʝʣʦʚʝʢ ï ɿʥʘʢʦʚʘʷ ʩʠʩʪʝʤʘè ʚʘʞʥʳ ʪʘʢʠʝ ʢʘʯʝʩʪʚʘ, ʢʘʢ ʘʢʢʫʨʘʪʥʦʩʪʴ, 

ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʫʩʠʜʯʠʚʦʩʪʴ, ʩʠʩʪʝʤʘʪʠʯʥʦʩʪʴ, ʩʧʦʩʦʙʥʦʩʪʴ 

ʩʣʝʜʦʚʘʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʧʨʘʚʠʣʘʤ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʦ ʨʘʙʦʪʘʪʴ 

ʚ ʫʩʣʦʚʠʷʭ ʚʥʝʰʥʠʭ ʧʦʤʝʭ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʭʦʜ ʠ ʧʨʘʚʠʣʴʥʦʩʪʴ 

ʫʤʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʣʘʚʥʦʡ ʩʨʝʜʦʡ ʨʘʙʦʪʳ 

ʣʶʜʝʡ çʏʝʣʦʚʝʢ ï ɿʥʘʢʦʚʘʷ ʩʠʩʪʝʤʘè ʷʚʣʷʝʪʩʷ ʩʨʝʜʘ ʧʝʨʝʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʚʠʜʝ ʟʥʘʢʦʚ. ʊʦ ʝʩʪʴ, ʪʘʢʦʡ ʯʝʣʦʚʝʢ 

ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʥʦ ʠ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʷʟʳʢʘʤʠ (ʘʥʛʣʠʡʩʢʠʡ, ʥʝʤʝʮʢʠʡ, ʨʫʩʩʢʠʡ), 

ʠ ʦʥ ʘʢʪʠʚʥʦ ʩ ʥʠʤʠ ʨʘʙʦʪʘʝʪ. ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʟʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʜʣʷ ʧʨʦʛʨʘʤʤʠʩʪʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʧʝʮʠʬʠʢʫ ʀʊ-ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. 

ʇʨʝʜʩʪʘʚʠʤ ʩʝʙʝ ʣʶʙʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ʂʘʢ ʦʥʦ 

ʨʝʘʣʠʟʫʝʪʩʷ? ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʦʧʠʩʳʚʘʝʪʩʷ ʢʨʘʪʢʦ ʧʨʦʝʢʪ, ʯʪʦ ʧʦʣʴʟʦ-

ʚʘʪʝʣʴ ʟʘʭʦʯʝʪ ʚʠʜʝʪʴ ʚ ʥʝʤ, ʜʘʣʝʝ ʠʜʝʪ ʧʦʵʪʘʧʥʳʡ ʧʩʝʚʜʦʢʦʜ. ʆʙʳʯʥʦ 

ʧʩʝʚʜʦʢʦʜ ʩʦʩʪʦʠʪ ʠʟ ʩʪʘʥʜʘʨʪʥʳʭ ʩʣʦʚ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʦʪʯʠʢ 

ʧʦʥʷʣ ʙʳ, ʯʪʦ ʠ ʢʘʢ ʩʣʝʜʫʝʪ ʜʝʣʘʪʴ ʧʦʵʪʘʧʥʦ ʚ ʧʨʦʛʨʘʤʤʝ. 

ʅʦ, ʘ ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ, ʵʪʘʧ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʦʣʥʦʩʪʴʶ ʩʦʩʪʦʠʪ 

ʚ ʨʘʙʦʪʝ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʷʟʳʢʘʤʠ, ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʩʠʥʪʘʢʩʠʩ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʶʪ ʩʣʦʚʘ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ.  

ɼʘʣʝʝ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʦʛʨʘʤʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ: ʜʣʷ ʥʘʟʚʘʥʠʷ ʧʝʨʝʤʝʥʥʳʭ, ʢʣʘʩʩʦʚ, ʬʫʥʢʮʠʡ, 

ʧʨʠ ʟʘʜʘʥʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʫʩʣʦʚʠʡ ʠʣʠ ʞʝ ʮʠʢʣʦʚ [4]. ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʣʶʙʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʘʥʛʣʠʡʩʢʠʤʠ. ʇʨʦʛʨʘʤ-

ʤʠʩʪ, ʟʥʘʷ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ, ʤʦʞʝʪ ʧʦ ʣʦʛʠʢʝ ʣʠʙʦ ʞʝ, ʧʦʜʟʘʙʳʚ ʯʘʩʪʴ 

ʢʦʜʘ, ʦʧʠʨʘʷʩʴ ʥʘ ʟʥʘʥʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ, ʟʘʧʠʩʘʪʴ ʟʘʙʳʚʰʠʡʩʷ 

ʬʨʘʛʤʝʥʪ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʙʦʪʝ ʩ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 
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ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʪʠʧ ʧʝʨʝʤʝʥʥʦʡ (integer, float, boolean ʠ ʪ. ʜ., 

ʢʦʪʦʨʳʝ ʚ ʧʝʨʝʚʦʜʝ ʩ ʘʥʛʣʠʡʩʢʦʛʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʟʥʘʯʘʶʪ 

ʮʝʣʦʯʠʩʣʝʥʥʳʡ, ʧʣʘʚʘʶʱʠʡ ʠ ʣʦʛʠʯʝʩʢʠʡ). ʀʣʠ, ʜʦʧʫʩʪʠʤ, ʢʦʛʜʘ 

ʜʘʝʪʩʷ ʥʝʟʥʘʢʦʤʳʡ ʬʨʘʛʤʝʥʪ ʢʦʜʘ: 

prozessory P = new prozessory(); 

P[0] = new prozessor(ñAserò, 4, 3.5); 

P[1] = new prozessor(ñLenovoò, 6, 2.5); 

P[2] = new prozessor(ñFujizuò, 4, 2.1); 

for (int i = 0; i < 3; i++) 

(ʬʨʘʛʤʝʥʪ ʢʦʜʘ ʠʟ ʷʟʳʢʘ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʉ#) 

ɺ ʢʦʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ: new, for, int. ɽʩʣʠ 

ʧʨʦʛʨʘʤʤʠʩʪ ʚʣʘʜʝʝʪ ʘʥʛʣʠʡʩʢʠʤ, ʥʦ ʷʚʣʷʝʪʩʷ ʝʱʝ ʥʦʚʠʯʢʦʤ ʚ ʩʚʦʝʤ 

ʜʝʣʝ, ʦʥ ʣʝʛʢʦ ʤʦʞʝʪ ʧʦʥʷʪʴ, ʯʪʦ new (ʥʦʚʳʡ)-ʩʦʟʜʘʥʠʝ ʵʢʟʝʤʧʣʷʨʘ 

ʢʣʘʩʩʘ, for (ʜʣʷ)- ʮʠʢʣ, int (integer- ʮʝʣʦʯʠʩʣʝʥʥʳʡ) ʪʠʧ ʧʝʨʝʤʝʥʥʦʡ. 

ʇʨʠ ʯʪʝʥʠʠ ʧʨʦʛʨʘʤʤʠʩʪʦʤ ʠʥʦʩʪʨʘʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ  

ʀʊ-ʩʧʝʮʠʘʣʠʩʪ ʜʦʣʞʝʥ ʫʤʝʪʴ ʠʟʚʣʝʢʘʪʴ ʚʳʛʦʜʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʠʟ ʪʝʢʩʪʘ, ʥʘʭʦʜʠʪʴ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ, ʤʳʩʣʝʥʥʦ ʢʦʥʩʧʝʢʪʠʨʦʚʘʪʴ ʝʛʦ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʪʦʷʱʠʭ ʀʊ-ʧʨʦʜʫʢʪʦʚ ʤʘʣʦ, ʠ, ʯʪʦʙʳ 

ʠʜʪʠ ʚ ʥʦʛʫ ʩʦ ʚʨʝʤʝʥʝʤ, ʀʊ-ʩʧʝʮʠʘʣʠʩʪ ʧʦʩʪʦʷʥʥʦ ʜʦʣʞʝʥ ʨʘʙʦʪʘʪʴ 

ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʦʙʝʩʧʝʯʝʥʠʷʤʠ ʠʣʠ ʀʊ-ʫʩʪʨʦʡʩʪʚʘʤʠ.  

ʇʦʩʣʝ ʦʧʨʦʩʘ ʩʪʫʜʝʥʪʦʚ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʀʥʬʦʨʤʘʪʠʢʘ 

ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘè, ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʥʘʤ 

ʫʜʘʣʦʩʴ ʧʦʦʙʱʘʪʴʩʷ ʚ ʭʦʜʝ ʧʨʘʢʪʠʢʠ, ʦ ʪʦʤ, ʩʪʘʣʢʠʚʘʶʪʩʷ ʣʠ ʦʥʠ 

ʩ ʧʨʦʙʣʝʤʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʨʘʱʝʥʠʷ ʚ ʘʥʛʣʦʷʟʳʯʥʳʝ ʬʦʨʫʤʳ 

ʚ ʧʦʠʩʢʘʭ ʦʪʚʝʪʘ ʧʨʠ ʢʦʜʠʨʦʚʘʥʠʠ ʠʣʠ ʞʝ ʚ ʠʥʪʝʨʥʝʪ-ʠʩʪʦʯʥʠʢʠ 

ʜʨʫʛʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʬʝʨ, ʥʘʧʨʠʤʝʨ, ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ, ʦʥʠ ʦʪʚʝʪʠʣʠ, 

ʯʪʦ, ʦʜʥʦʟʥʘʯʥʦ, ʩʪʘʣʢʠʚʘʶʪʩʷ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʜʣʷ ʧʝʨʝʚʦʜʦʚ 

ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʦʣʴʟʫʝʪʩʷ Google ʧʝʨʝʚʦʜʯʠʢ, ʥʦ, ʢ ʩʦʞʘʣʝʥʠʶ, 

ʜʘʥʥʳʡ ʧʝʨʝʚʦʜʯʠʢ ʜʘʝʪ ʥʝ ʧʦʣʥʦʩʪʴʶ ʢʦʨʨʝʢʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʫ ʙʫʜʫʱʠʭ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝʜʦʩʪʘʪʦʯʥʳʡ 

ʫʨʦʚʝʥʴ ʟʥʘʥʠʷ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʪʘʢʠʤʠ ʠʥʪʝʨʥʝʪ -

ʠʩʪʦʯʥʠʢʘʤʠ.  

ʊʘʢʞʝ ʧʨʦʛʨʘʤʤʠʩʪʫ ʙʫʜʝʪ ʪʷʞʝʣʦ ʚʥʝʩʪʠ ʢʘʢʫʶ-ʣʠʙʦ 

çʠʟʶʤʠʥʢʫè ʚ ʩʚʦʝ ʢʦʤʧʴʶʪʝʨʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʠʣʠ ʞʝ ʦʪʣʠʯʠʪʴʩʷ 

ʢʘʢʠʤ-ʣʠʙʦ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʦʥ ʥʝ ʟʥʘʝʪ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ. ɼʦʧʫʩʪʠʤ, 

ʥʫʞʥʦ ʠʜʪʠ ʥʘ ʢʘʢʦʝ-ʣʠʙʦ ʩʦʙʝʩʝʜʦʚʘʥʠʝ ʠʣʠ ʨʘʩʩʢʘʟʘʪʴ ʦ ʩʝʙʝ 

ʥʘ ʢʘʢʦʤ-ʣʠʙʦ ʤʝʨʦʧʨʠʷʪʠʠ. ʂ ʵʪʦʤʫ ʤʝʨʦʧʨʠʷʪʠʶ ʙʳʣʦ ʙʳ ʫʤʝʩʪʥʳʤ 

ʧʦʜʛʦʪʦʚʠʪʴ ʦʪʣʠʯʥʫʶ ʧʨʝʟʝʥʪʘʮʠʶ, ʥʦ ʚʤʝʩʪʦ Power Point ʚ ʪʘʢʦʤ 

ʩʣʫʯʘʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ Prezi.com, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʤʦʞʥʦ 

ʩʦʟʜʘʚʘʪʴ ʦʨʠʛʠʥʘʣʴʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʢʨʘʩʦʯʥʳʝ ʧʨʝʟʝʥʪʘʮʠʠ. 

ʅʦ ʩʘʤ ʩʘʡʪ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ.  
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ʏʪʦʙʳ ʩʪʘʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʥʘ ʪʨʫʜʦʚʦʤ ʨʳʥʢʝ, ʩʣʝʜʫʝʪ 

ʦʙʦʛʘʪʠʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʚ ʟʘʨʫʙʝʞʥʳʭ ʚʫʟʘʭ. 

ʀʟʫʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʣʷ ʵʪʦʛʦ ʚʩʝ 

ʚʦʟʤʦʞʥʦʩʪʠ. ʂ ʧʨʠʤʝʨʫ, ʥʘ ʩʘʡʪʝ ɻʝʨʤʘʥʩʢʦʡ ʩʣʫʞʙʳ ʘʢʘʜʝʤʠʯʝʩʢʠʭ 

ʦʙʤʝʥʦʚ DAAD ʧʨʝʜʩʪʘʚʣʝʥʦ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʪʠʧʝʥʜʠʘʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ ʜʣʷ ʙʘʢʘʣʘʚʨʦʚ ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʢʫʨʩʦʚ, ʣʠʙʦ ʞʝ ʫʯʝʙʘ 

ʧʦ ʤʘʛʠʩʪʝʨʩʢʦʡ ʧʨʦʛʨʘʤʤʝ ʚ ʣʶʙʦʤ ʚʫʟʝ ɻʝʨʤʘʥʠʠ, ʫʯʝʙʥʘʷ ʧʨʘʢʪʠʢʘ 

ʚ ʥʝʤʝʮʢʠʭ ʚʫʟʘʭ ʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʨʠ ʧʦʜʜʝʨʞʢʝ IAESTE 

(International Association for the Exchange of Technical Experience). 

ʊʘʢʞʝ ʩʪʠʧʝʥʜʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʣʘʛʘʝʪ ɸʚʩʪʨʠʡʩʢʘʷ ʩʣʫʞʙʘ 

ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʦʙʤʝʥʦʚ OAAD, ʨʘʟʣʠʯʥʳʝ ʬʦʥʜʳ ɽʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ, 

ʉʐɸ, ʪʘʢʞʝ ʩʪʨʘʥ ʚʦʩʪʦʢʘ. ʄʦʞʥʦ ʩʪʘʪʴ ʫʯʘʩʪʥʠʢʦʤ ʧʨʦʛʨʘʤʤʳ 

çʉʪʫʜʝʥʪ ʧʦ ʦʙʤʝʥʫè, ʝʩʣʠ ʝʩʪʴ ʧʘʨʪʥʝʨʩʢʠʝ ʩʦʛʣʘʰʝʥʠʷ ʤʝʞʜʫ 

ʚʫʟʘʤʠ ʠ ʧʨʦʛʨʘʤʤʳ ñErasmusò, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʝʚʨʦʧʝʡʩʢʦʡ 

ʧʨʦʛʨʘʤʤʦʡ ʧʦ ʦʙʤʝʥʫ. ʂ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʤʫ ʩʧʠʩʢʫ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʜʣʷ ʙʫʜʫʱʠʭ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ 

çʀʥʥʦʧʦʣʠʩè, ʟʘʥʷʪʠʷ ʚ ʢʦʪʦʨʦʤ ʚʝʜʫʪʩʷ ʪʦʣʴʢʦ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. 

ʇʦʵʪʦʤʫ ʦʜʥʘ ʠʟ ʘʚʪʦʨʦʚ ʩʪʘʪʴʠ, ʩʪʫʜʝʥʪʢʘ ʂʘʣʠʤʫʣʣʠʥʘ ʈʝʟʝʜʘ 

ʩ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ʥʘʯʘʣʘ ʫʛʣʫʙʣʷʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ, 

ʘ ʪʘʢʞʝ ʠʟʫʯʘʪʴ ʥʝʤʝʮʢʠʡ ʷʟʳʢ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʝʝ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ 

ʠʟʫʯʠʪʴ, ʫʚʠʜʝʪʴ ʠ ʩʨʘʚʥʠʪʴ ʨʘʙʦʪʫ ʩ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ 

ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ. ʀ ʵʪʦ ʝʡ ʫʜʘʣʦʩʴ, ʚʳʠʛʨʘʚ ʛʨʘʥʪ DAAD 

ʧʦ ʧʨʦʛʨʘʤʤʝ çʃʝʪʥʠʝ ʚʫʟʦʚʩʢʠʝ ʢʫʨʩʳ ʚ ɻʝʨʤʘʥʠʠè, ʙʣʘʛʦʜʘʨʷ 

ʢʦʪʦʨʦʡ ʦʥʘ ʧʨʦʰʣʘ ʷʟʳʢʦʚʦʝ ʦʙʫʯʝʥʠʝ ʚ ɹʝʨʣʠʥʩʢʦʤ ʪʝʭʥʠʯʝʩʢʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ. ɺ ʫʥʠʚʝʨʩʠʪʝʪʝ ʦʥʘ ʦʟʥʘʢʦʤʠʣʘʩʴ ʬʘʢʫʣʴʪʝʪʦʤ 

ʠʥʬʦʨʤʘʪʠʢʠ, ʛʜʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʪʘʢ ʞʝ ʜʘʣʠ ʤʥʦʛʦ ʠʥʬʦʨʤʘʮʠʠ ʦ 3D 

ʣʘʙʦʨʘʪʦʨʠʷʭ, ʧʨʦʜʫʢʪʘʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʵʪʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ, ʘ ʪʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʝʩʧʝʯʝʥʠʷʭ (AutoCad ʠ ʝʱʝ ʥʝʢʦʪʦʨʳʝ 

ʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʦʙʝʩʧʝʯʝʥʠʷ). ʕʪʘ ʵʢʩʢʫʨʩʠʷ ʙʳʣʘ 

ʠʥʪʝʨʝʩʥʘ ʚ ʪʦʤ ʧʣʘʥʝ, ʯʪʦ ʚ ʥʘʰʠʭ ʨʦʩʩʠʡʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʘʭ 3D 

ʪʝʭʥʦʣʦʛʠʠ ʝʱʝ ʥʝ ʪʘʢ ʨʘʟʚʠʪʳ, ʪʦʣʴʢʦ ʥʘ ʩʣʦʚʘʭ, ʜʘʞʝ, ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʩʦʚʩʝʤ ʥʦʚʦ. ɺʦ ʚʨʝʤʷ ʵʢʩʢʫʨʩʠʡ ʚʦ ʤʥʦʛʠʝ ɹʝʨʣʠʥʩʢʠʝ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʚ ʮʝʣʷʭ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 

ʠ ʭʦʜʦʤ ʨʘʙʦʪʳ, ʦʥʘ ʫʚʠʜʝʣʘ, ʯʪʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʢʦʥʪʨʦʣʣʝʨʳ Siemens, ʢʦʪʦʨʳʝ ʧʦʣʴʟʫʶʪʩʷ ʙʦʣʴʰʠʤ ʫʩʧʝʭʦʤ 

ʥʝ ʪʦʣʴʢʦ ʚ ɻʝʨʤʘʥʠʠ, ʥʦ ʠ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. ʂʘʢ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ, 

ʚ ʬʠʨʤʘʭ BMW ʠ BESSY (ʩ ʥʝʤ. çɹʝʨʣʠʥʩʢʦʝ ʩʦʦʙʱʝʩʪʚʦ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʥʘʢʦʧʠʪʝʣʴʥʦʛʦ ʢʦʣʴʮʘ ʜʣʷ ʩʠʥʭʨʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷè) 

ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʜʘʥʥʳʝ ʢʦʥʪʨʦʣʣʝʨʳ, ʨʘʙʦʪʘ ʢʦʪʦʨʳʭ 

ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʪʘʢʞʝ ʦʩʥʦʚʘʥʘ ʥʘ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ɺ ɹʝʨʣʠʥʩʢʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʤʫʟʝʝ ʦʥʘ ʧʦʣʫʯʠʣʘ ʠʥʬʦʨʤʘʮʠʶ 
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ʦʙ ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥʘʭ ʧʝʨʚʦʛʦ ʠ ʧʦʩʣʝʜʫʶʱʠʭ 

ʧʦʢʦʣʝʥʠʡ Z ʠ ʦʙ ʠʭ ʵʚʦʣʶʮʠʠ, ʦ ʧʝʨʚʳʭ ʥʦʩʠʪʝʣʷʭ ʠʥʬʦʨʤʘʮʠʠ, 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʙʫʣʝʚʦʡ ʘʣʛʝʙʨʝ, ʦ ʜʘʥʥʳʭ ʧʦ ʰʠʬʨʘʮʠʠ 

ʠ ʜʝʰʠʬʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʠʣʘ ʟʥʘʥʠʷ ʧʦ ʰʠʬʨʘʪʦʨʫ çʕʥʠʛʤʘè 

ʠ ʪ. ʜ., ʠ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʙʳʣʘ ʥʘ ʥʝʤʝʮʢʦʤ ʷʟʳʢʝ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʛʣʫʙʦʢʦʛʦ ʠʟʫʯʝʥʠʷ ʠ ʚʪʦʨʦʛʦ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʳʙʦʨ ʧʘʜʘʝʪ ʥʘ ʥʝʤʝʮʢʠʡ ʷʟʳʢ, ʪʘʢ ʢʘʢ 

ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʦʤʫ ʠʥʞʝʥʝʨʫ ʠʟʚʝʩʪʝʥ ʫʩʧʝʭ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʥʝʤʝʮʢʦʡ ʢʦʤʧʘʥʠʠ ʠʣʠ ʞʝ ʬʠʨʤʳ (ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʠʟʚʝʩʪʥʳʝ 

ʬʠʨʤʳ BMW, Volzwagen, Opel, Mercedes, Audi, Porsche), ʘ ʬʠʣʠʘʣʳ 

ʥʝʢʦʪʦʨʳʭ ʥʝʤʝʮʢʠʭ ʬʠʨʤ ʦʪʢʨʳʚʘʶʪʩʷ ʪʘʢʞʝ ʠ ʚ ʈʦʩʩʠʠ (ʥʘʧʨʠʤʝʨ, 

ZF Friedrichshafen AG, ʦʜʠʥ ʠʟ ʚʝʜʫʱʠʭ ʢʦʥʮʝʨʥʦʚ-ʧʦʩʪʘʚʱʠʢʦʚ 

ʤʠʨʦʚʦʡ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ɻʝʨʤʘʥʠʠ, ʚ 1999 ʛʦʜʫ 

ʦʩʥʦʚʘʣ ʆʆʆ ZF Transmission ï 100 % ʜʦʯʝʨʥʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ZF 

Friedrichshafen AG ʧʦ ʩʝʨʚʠʩʫ ʠ ʧʨʦʜʘʞʘʤ, ʧʝʨʝʠʤʝʥʦʚʘʥʥʳʡ ʧʦʟʞʝ 

ʥʘ ʆʆʆ çʎʌ ʈʫʩʩʠʷè, ʚ ʄʦʩʢʚʝ ʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ. ɺ 2005 ʛʦʜʫ ZF 

ʠ ʂɸʄɸɿ ʩʦʟʜʘʣʠ ʩʦʚʤʝʩʪʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ZF ʂɸʄɸ (ZF 51 % 

ʠ ʂɸʄɸɿ 49 %) ʚ ʅʘʙʝʨʝʞʥʳʭ ʏʝʣʥʘʭ) [3]. 

ɺʣʘʜʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʤʠ ʷʟʳʢʘʤʠ ʦʪʢʨʳʚʘʝʪ ʜʚʝʨʠ ʪʘʢʞʝ ʜʣʷ 

ʫʯʘʩʪʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʷʚʣʷʶʪʩʷ ʦʛʨʦʤʥʳʤ ʰʘʛʦʤ ʚ ʩʬʝʨʝ ʥʘʫʢʠ. ʋʯʝʙʘ 

ʧʦ ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʚ ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʦʡ ʩʨʝʜʝ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʩʭʦʞʝʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

ʠ ʦʙʤʝʥ ʦʧʳʪʦʤ ʚ ʩʬʝʨʝ ʀʊ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚ ʵʧʦʭʫ ʢʦʤʧʴʶʪʝʨʠ-

ʟʘʮʠʠ. ʇʦʣʫʯʝʥʠʝ ʜʠʧʣʦʤʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʤʠʨʦʚʳʤ ʩʪʘʥʜʘʨʪʘʤ, 

ʛʘʨʘʥʪʠʨʫʝʪ ʭʦʨʦʰʦ ʦʧʣʘʯʠʚʘʝʤʫʶ ʠ ʧʨʝʩʪʠʞʥʫʶ ʨʘʙʦʪʫ, ʪʘʢ ʢʘʢ 

ʫ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʚʣʘʜʝʶʱʠʭ ʣʫʯʰʝ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʦʤ, çʨʘʟʚʠʪʘ 

ʨʝʘʢʮʠʷ ʦʙʱʝʥʠʷ ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʠ ʧʨʦʛʨʘʤʤʘʤʠ ʚ ʧʨʦʮʝʩʩʝ 

ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʠʘʣʦʛʘ, ʦʥʠ ʙʳʩʪʨʝʝ ʨʝʰʘʶʪ ʧʨʦʙʣʝʤʳ ʦʪʣʘʜʢʠ 

ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʙʳʩʪʨʝʝ ʥʘʭʦʜʷʪ ʦʰʠʙʢʠ 

ʠ ʦʩʚʘʠʚʘʶʪ ʝʱʝ ʥʝ ʧʝʨʝʚʝʜʝʥʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ, ʠʤ ʣʝʛʯʝ ʯʠʪʘʪʴ 

ʢʦʜè [1, ʩ. 543]. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʫ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʚʳʰʝ 

ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʧʦʣʥʠʪʴ ʚ ʩʨʦʢ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ, ʵʢʦʥʦʤʠʷ 

ʚʨʝʤʝʥʠ ʠ ʩʠʣ, ʪʘʢ ʢʘʢ ʥʝ ʧʨʠʭʦʜʠʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢʦʧʘʪʴʩʷ 

ʚ ʩʣʦʚʘʨʷʭ ʣʠʙʦ ʞʝ ʚ ʩʧʨʘʚʦʯʥʠʢʘʭ. ɺʳʙʦʨ ʠʤʝʥ ʜʣʷ ʧʝʨʝʤʝʥʥʳʭ, 

ʢʣʘʩʩʦʚ ʠ ʬʫʥʢʮʠʡ, ʪʘʙʣʠʮ ʠ ʧʦʣʝʡ ʙʘʟ ʜʘʥʥʳʭ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ 

ʚ ʫʩʧʝʰʥʦʤ ʨʘʟʚʠʪʠʠ ʧʨʦʝʢʪʘ, ʪʘʢ ʢʘʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ 

ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʫʜʦʙʩʪʚʘ ʯʪʝʥʠʷ ʢʦʜʘ [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʣʘʜʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʤʠ ʷʟʳʢʘʤʠ ʷʚʣʷʝʪʩʷ 

çʦʜʥʦʡ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ 

ʧʨʦʛʨʘʤʤʠʩʪʘè [1, ʩ. 543]  
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ɸʅʅʆʊɸʎʀʗ 

ʀʩʩʣʝʜʦʚʘʥ ʩʧʦʩʦʙ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʝʩʧʠʣʦʪʥʦʛʦ 

ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ (ʃɸ). ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʝ 

ʩʠʩʪʝʤ ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. 

ʈʘʩʩʤʦʪʨʝʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʃɸ ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʕʬʬʝʢʪʠʚʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ 

ʠ ʩʦʭʨʘʥʝʥʠʝ ʞʠʚʫʯʝʩʪʠ ʃɸ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ ʩ ʧʦʤʦʱʴʶ 

ʫʧʨʘʚʣʷʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʢʦʥʮʝʧʮʠʠ ʩʠʩʪʝʤʥʦʛʦ 

ʩʠʥʪʝʟʘ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜʭʦʜ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʛʥʦʟʠʨʫʶʱʝʡ ʤʦʜʝʣʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʦʛʥʦʟʘ ʦʧʨʝʜʝʣʷʪʴ ʩʦʩʪʘʚ ʫʧʨʘʚʣʷʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ. 

ABSTRACT 

The article prescribes the results of conducted research of 

development method for remote-piloted vehicle (RPV) control system. 

Systems with variety of intellectual components are considered with a great 

importance. RPV systemôs operation under harsh environmental conditions 

is taken into consideration. Usage of control complex based on system 

synthesis makes possible the effective decisions for formulated problems 

and maintaining RPVôs operability. Self-organized approach for creating 

probability model is proposed to use. The results of such progress determine 

the structure of control complex. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʥʳʡ ʩʠʥʪʝʟ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, 

ʘʥʩʘʤʙʣʴ ʢʨʠʪʝʨʠʝʚ, ʘʣʛʦʨʠʪʤ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, ʘʣʛʦʨʠʪʤ ʧʨʦʛʥʦʟʘ, 

ʩʠʩʪʝʤʘ ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʦʡ. 

Keywords: system synthesis, control system, criteria assembly, self-

organization algorithm, prediction algorithm, system with intelligent 

component. 
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