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ʋɼʂ 50 

ɹɹʂ 20 
ɽ 86 

ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ: ɻʫʣʠʥ ɸ.ʀ. 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʣʣʝʛʠʠ:  
ʂʦʟʴʤʠʥʳʭ ɺʣʘʜʠʩʣʘʚ ʆʣʝʛʦʚʠʯ ð ʜ-ʨ ʭʠʤ. ʥʘʫʢ, ʧʨʦʬ., ʟʘʚ. ʢʘʬʝʜʨʦʡ ʭʠʤʠʠ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʇʝʨʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʛʫʤʘʥʠʪʘʨʥʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 
ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 

ɻʫʢʘʣʦʚʘ ʀʨʠʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ð ʜ-ʨ ʛʝʦʛʨ. ʥʘʫʢ, ʜʦʮ. ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ 

ʩʦʪʨʫʜʥʠʢ ʀʥʩʪʠʪʫʪʘ ʛʝʦʛʨʘʬʠʠ ʅɸʅ ʋʢʨʘʠʥʳ, ʜʦʮ. ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 
ʠ ʩʦʮʠʘʣʴʥʦʡ ʛʝʦʛʨʘʬʠʠ ʂʠʝʚʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʊ. ʐʝʚʯʝʥʢʦ; 

ɼʘʥʠʣʦʚ  ɺʠʢʪʦʨ  ʇʘʚʣʦʚʠʯ ð ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʟʘʤ. ʜʠʨ. ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ 

ʉʠʙʅʀʀ ʢʦʨʤʦʚ ʉʆ ʈʦʩʩʝʣʴʭʦʟʘʢʘʜʝʤʠʠ; 
ɽʣʠʩʝʝʚ ɼʤʠʪʨʠʡ ɺʠʢʪʦʨʦʚʠʯ ð ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʙʠʟʥʝʩ-ʢʦʥʩʫʣʴʪʘʥʪ 

ɸʢʘʜʝʤʠʠ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʨʳʥʢʘ, ʚʝʜʫʱʠʡ ʢʦʥʩʫʣʴʪʘʥʪ ʧʦ ʩʪʨʘʪʝʛʠʠ ʠ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʘʤ, çʂʦʥʩʘʣʪʠʥʛʦʚʘʷ ʬʠʨʤʘ çʇʘʨʪʥʝʨʳ ʠ ɹʦʨʦʚʢʦʚè; 
ɿʝʣʝʥʩʢʘʷ ʊʘʪʴʷʥʘ ɽʚʛʝʥʴʝʚʥʘ ð ʢʘʥʜ. ʬʠʟ.-ʤʘʪ, ʜʦʮ. ʢʘʬʝʜʨʳ ʚʳʩʰʝʡ 

ʤʘʪʝʤʘʪʠʢʠ  ʖʛʦʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ; 

ʂʦʨʦʣʝʚ ɺʣʘʜʠʤʠʨ ʉʪʝʧʘʥʦʚʠʯ - ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮ. ʢʘʬʝʜʨʳ ʤʝʭʘʥʠʢʠ 
ʫʧʨʘʚʣʷʝʤʦʛʦ ʜʚʠʞʝʥʠʷ ʬʘʢʫʣʴʪʝʪʘ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ð ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʃʘʨʠʦʥʦʚ ʄʘʢʩʠʤ ɺʠʢʪʦʨʦʚʠʯ ð ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʧʨʦʬ. ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ 
ʠ ʵʢʦʣʦʛʠʠ ɹʘʣʘʰʦʚʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʬʠʣʠʘʣʘ) ʉʘʨʘʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ ɽʩʪʝʩʪʚʦʟʥʘʥʠʷ, ʛ. ɹʘʣʘʰʦʚ. 
ʈʦʤʘʥʦʚʘ ɸʣʣʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ð ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ. ʢʘʬʝʜʨʳ ʧʨʠʢʣʘʜʥʦʡ 

ʬʠʟʠʢʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ; 

ʈʳʤʢʝʚʠʯ ʇʘʚʝʣ ʇʘʚʣʦʚʠʯ ð ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮ., ʧʨʦʬ. ʢʘʬʝʜʨʳ ʬʠʟʠʢʠ 
ɺʦʝʥʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ ʘʢʘʜʝʤʠʠ ʠʤ. ɸ.ʌ. ʄʦʞʘʡʩʢʦʛʦ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʯʣ.-ʢʦʨ. 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʵʢʦʣʦʛʠʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʳ, ʯʣʝʥ 

ʕʢʩʧʝʨʪʥʦʛʦ ʩʦʚʝʪʘ ʧʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ; 
ʉϮʣʝʡʤʝʥ ɽʨʣʘʥ ʄʵʣʩϰʣʳ ð ʜ-ʨ ʬʠʣʦʩ. ʥʘʫʢ, ʢʘʥʜ. ʭʠʤ. ʥʘʫʢ, ʜʠʨʝʢʪʦʨ ʠʥʩʪʠʪʫʪʘ 

ʧʨʠʢʣʘʜʥʦʡ ʭʠʤʠʠ ʧʨʠ ɽʚʨʘʟʠʡʩʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʃ.ʅ. ɻʫʤʠʣʝʚʘ;  

ʍʘʨʯʝʥʢʦ ɺʠʢʪʦʨʠʷ ɽʚʛʝʥʴʝʚʥʘ ï ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʩʪ. ʥʘʫʯ. ʩʦʪʨ. ʦʪʜʝʣʘ ʬʣʦʨʳ 
ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ɹʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ-ʠʥʩʪʠʪʫʪ ɼɺʆ ʈɸʅ; 

ʗʢʦʚʠʰʠʥʘ ʊʘʪʴʷʥʘ ʌʝʜʦʨʦʚʥʘ ð ʢʘʥʜ. ʩ.-ʭʦʟ. ʥʘʫʢ, ʜʦʮ., ʟʘʤʝʩʪʠʪʝʣʴ 

ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ ʵʢʦʣʦʛʠʠ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʇʨʠʜʥʝʧʨʦʚʩʢʦʡ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ, ʯʣʝʥ ɺʩʝʫʢʨʘʠʥʩʢʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʃʠʛʠ. 
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ʆʛʣʘʚʣʝʥʠʝ  

ʉʝʢʮʠʷ 1. ʄʘʪʝʤʘʪʠʢʘ 6 

1.1. ɺʝʱʝʩʪʚʝʥʥʳʡ, ʢʦʤʧʣʝʢʩʥʳʡ  
ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ 

6 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʆɹʈɸʊʅʆʁ ɿɸɼɸʏʀ ʐʊʋʈʄɸ ð 
ʃʀʋɺʀʃʃʗ ɺ ʉʀʅɻʋʃʗʈʅʆʄ ʉʃʋʏɸɽ 
ʐʘʙʘʥʦʚʘ ɻʘʣʠʥʘ ʀʚʘʥʦʚʥʘ 

6 

1.2. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ, ʘʣʛʝʙʨʘ ʠ ʪʝʦʨʠʷ 
ʯʠʩʝʣ 

16 

ʆ ɇ-ɿɸʄʂʅʋʊʓʍ N-ʂʈɸʊʅʆ ɋ-ɹʀʂɸʅʆʅʀʏɽʉʂʀʍ 
ʌʆʈʄɸʎʀʗʍ ʂʆʅɽʏʅʓʍ ɻʈʋʇʇ 
ʉʦʨʦʢʠʥʘ ʄʘʨʠʥʘ ʄʠʭʘʡʣʦʚʥʘ 
ʇʝʪʨʫʰʠʥ ʇʘʚʝʣ ɺʠʢʪʦʨʦʚʠʯ 

16 

1.3. ɼʠʩʢʨʝʪʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 
ʢʠʙʝʨʥʝʪʠʢʘ 

22 

ʇʈʀʄɽʅɽʅʀɽ ɸʃɻʆʈʀʊʄɸ 
ʇʆʉʃɽɼʆɺɸʊɽʃʔʅʆʁ ʈɸʉʂʈɸʉʂʀ ɻʈɸʌɸ  
ɺ ʉʆʊʆɺʆʁ ʉɽʊʀ 
ʄʫʨʟʘʢʦʚ ɼʝʥʠʩ ʕʨʠʦʥʦʚʠʯ 
ɿʝʥʢʦʚ ʄʠʭʘʠʣ ɸʥʜʨʝʝʚʠʯ 
ɾʫʢʦʚ ɸʣʝʢʩʘʥʜʨ ɼʤʠʪʨʠʝʚʠʯ 
ʊʠʰʠʥ ɺʣʘʜʠʤʠʨ ɺʠʢʪʦʨʦʚʠʯ 

22 

ʉʝʢʮʠʷ 2. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 33 

2.1. ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ, ʫʧʨʘʚʣʝʥʠʝ 
ʠ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ 

33 

ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅɸʗ ʉʀʉʊɽʄɸ ʆʎɽʅʂʀ 
ʌʀʅɸʅʉʆɺʆ-ʕʂʆʅʆʄʀʏɽʉʂʆɻʆ ʉʆʉʊʆʗʅʀʗ 
ʇʈɽɼʇʈʀʗʊʀʗ ʅɸ ʆʉʅʆɺɽ ɼʀʅɸʄʀʏɽʉʂʀʍ 
ʄɽʊʆɼʆɺ 
ʋʨʪʝʥʦʚ ʄʘʭʘʤʝʪ ɸʣʠ ʍʫʩʝʝʚʠʯ 
ɹʦʣʫʨʦʚʘ ʌʘʪʠʤʘ ʅʶʨʙʠʝʚʥʘ 

33 

ʆɹɿʆʈ ɺʆɿʄʆɾʅʆʉʊɽʁ ʉɽʈɺʀʉɸ SEMANTICS3  
ɼʃʗ ʈɸɿʈɸɹʆʊʂʀ ʇʈʀʃʆɾɽʅʀʗ 
ʇʈʆɻʅʆɿʀʈʆɺɸʅʀʗ ʎɽʅ  
ʅɸ ʇʆʊʈɽɹʀʊɽʃʔʉʂʀɽ ʊʆɺɸʈʓ 
ɹʦʛʜʘʥʦʚ ʂʦʥʩʪʘʥʪʠʥ ɺʘʣʝʨʴʝʚʠʯ 
ʀʣʴʠʥ ʉʪʝʧʘʥ ʉʝʨʛʝʝʚʠʯ 

38 



 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʀ ʈɸɿʈɸɹʆʊʂɸ ɸʃɻʆʈʀʊʄʆɺ 
ʋʇʈɸɺʃɽʅʀʗ ɹɽʉʇʀʃʆʊʅʓʄʀ ʃɽʊɸʊɽʃʔʅʓʄʀ 
ɸʇʇɸʈɸʊɸʄʀ ɼʃʗ ʄʆʅʀʊʆʈʀʅɻɸ ʇʈʀʈʆɼʅʓʍ  
ʀ ʊɽʍʅʆɻɽʅʅʓʍ ʆɹʒɽʂʊʆɺ 
ʐʝʚʨʠʢʫʢʦ ʖʨʠʡ ʌʝʜʦʨʦʚʠʯ 
ɺʦʣʦʰʠʥ ʉʝʨʛʝʡ ɹʦʨʠʩʦʚʠʯ 
ʂʦʚʘʣʝʚʘ ʄʘʨʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 
ɹʫʟʘʨʦʚ ʄʫʨʘʪ ʄʫʭʘʨʙʝʢʦʚʠʯ 

42 
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ABSTRACT 

This article examines the issues associated with the reconstruction 

of the solution of the inverse Sturm-Liouville problem on the half line yÓ0 

the spectral function of the operator in special classes of functions. Between 

classes of functions containing the desired ratio and the spectral function, 

set bijection. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʜʘʯʘ ʐʪʫʨʤʘ-ʃʠʫʚʠʣʣʷ; ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ 

ʦʧʝʨʘʪʦʨ; ʣʝʤʤʘ; ʩʧʝʢʪʨʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʦʧʝʨʘʪʦʨʘ. 

Keywords: Sturm-Liouville problem; differention operator; lemma; 

the spectral function of the operator. 

 

ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ ʐʪʫʨʤʘ-ʃʠʫʚʠʣʣʷ 

 

 ὰ• ‗ὶώ•ώȟ‗ȟ                                    (1) 

•πȟ‗ ρȟ• πȟ‗ π                             (2) 

 

ʚ ʠʥʪʝʨʚʘʣʝ [0,ὦ]. ὶ ὶώ πȠ ὶώȟήώᶰὅ πȟὦȢ 
ɼʦʧʦʣʥʠʤ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ (2) ʛʨʘʥʠʯʥʳʤ ʫʩʣʦʚʠʝʤ  

 • ὦȟ‗ πȢ                                           (3) 

ʆʪʤʝʪʠʤ ʩʚʦʡʩʪʚʦ ʩʦʙʩʪʚʝʥʥʳʭ ʯʠʩʝʣ ‗ȟ ʦʧʝʨʘʪʦʨʘ ὰ

ήώȡ ‗ȟ άȟ ʛʜʝ ά ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ  ʚ ʠʥʪʝʨʚʘʣʝ 

[0,ὦ], ὲ πȟρȟςȟȣȢ ʠ ‗ȟ ‗ ὦ [6, c.169]. ʆʩʥʦʚʥʳʝ ʩʧʝʢʪʨʘʣʴʥʳʝ 

ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʷ ʩʠʥʛʫʣʷʨʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ὰ ʧʦʣʫʯʠʤ ʠʟ ʩʦʦʪʥʦʰʝʥʠʡ 

ʚ ʨʝʛʫʣʷʨʥʦʤ ʩʣʫʯʘʝ, ʨʝʰʘʷ ʟʘʜʘʯʫ (1)-(2) ʚ ʠʥʪʝʨʚʘʣʝ ὥȟὦ 

ʠ ʫʩʪʨʝʤʣʷʷ ὦ ʢ ʙʝʩʢʦʥʝʯʥʦʩʪʠ.  

ʃʝʤʤʘ 1 (ʦ ʧʨʝʜʝʣʴʥʦʡ ʪʦʯʢʝ ʩʧʝʢʪʨʘ ʦʧʝʨʘʪʦʨʘ ὰ  

ʇʫʩʪʴ ʚ ʟʘʜʘʯʝ (1)-(2) ὦ ὦȟή ώ
ήώ ̐̑ ̉ώᶰπȟὦ ȟ

π ̐̑ ̉ώ ɴ  ὦ ȟЊȟ
 (4) 

ὶώᶰὅ πȟὦȟή ώᶰὅ πȟὦ Ȣ ʇʫʩʪʴ ήώ ʠʤʝʝʪ ʘʙʩʦʣʶʪʥʳʡ 

ʤʠʥʠʤʫʤ. ή ́̂Ȣ̒ 
ήὦᶻ ά πȠ ʧʨʠ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ώ

ὦᶻ ήώ ʧʨʠʥʠʤʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠ ʤʦʥʦʪʦʥʥʦ ʩʪʨʝʤʠʪʩʷ 

ʢ ʥʫʣʶ: ήώ έ ȟώ
 
ᴼЊȢ ʊʦʛʜʘ ʚʩʝ ʩʦʙʩʪʚʝʥʥʳʝ ʯʠʩʣʘ 

ʩʠʥʛʫʣʷʨʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ὰȟ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʙʳʪʴ ʤʦʞʝʪ ‗ȟ 

ʧʦʣʦʞʠʪʝʣʴʥʳ ʠ ‗ π ʧʨʝʜʝʣʴʥʘʷ ʪʦʯʢʘ ʩʧʝʢʪʨʘ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʈʘʩʩʤʦʪʨʠʤ ʪʨʠ ʟʘʜʘʯʠ ʐʪʫʨʤʘ-ʃʠʫʚʠʣʣʷ 

ʚ ʠʥʪʝʨʚʘʣʝ ʤʦʥʦʪʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘʥʠʷ ήώ  ὦȟὦ ȟὦ ὦ ὦᶻȢ 

ρȢ• ‗ ήώ ὶώ•ώȟ‗ πȟ•ὦȟ‗ ρȟ• ὦȟ‗ πȟ (5) 
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 • ὦȟ‗ πȢ                                                          (6)  

2. • ‗ ή̎ ́̉ώ̍ ὶ ώ•ώȟ‗ π ʠ 3. • ‗

ή̎ ́̉ώ̂ ὶ ώ•ώȟ‗ π ʩ ʪʝʤʠ ʞʝ ʫʩʣʦʚʠʷʤʠ (5), (6). 

ʆʙʦʟʥʘʯʠʤ ʩʦʙʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʟʘʜʘʯ ʯʝʨʝʟ 

‗ȟȟ‗ȟȟ ‗ȟȢ ʀʤʝʝʪ ʤʝʩʪʦ ʥʝʨʘʚʝʥʩʪʚʦ ‗ȟ ‗ȟ  ‗ȟ [6, c. 175]. (7) 

ʇʝʨʝʡʜʝʤ ʢ ʧʝʨʝʤʝʥʥʦʡ ὣ ώ ὦȢ ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 2 ʚ ʥʦʚʳʭ 

ʧʝʨʝʤʝʥʥʳʭ ʠʤʝʝʪ ʚʠʜ •ὣȟ‗ ὧέί‗ ή̎ ́̉ὶ̍ ϽY. ʇʦʜʯʠʥʷʷ 
•ὣȟ‗ ʛʨʘʥʠʯʥʦʤʫ ʫʩʣʦʚʠʶ (6)  • ὦ ὦȟ‗ πȟ ʧʦʣʫʯʠʤ 
ʩʦʙʩʪʚʝʥʥʳʝ ʯʠʩʣʘ  

 ‗ȟ ή̎ ́̉̍ ʠ, ʘʥʘʣʦʛʠʯʥʦ, ‗ȟ

ή̎ ́̉ȟ̂ ὲᶰὤȢ ʀʟ ʦʮʝʥʢʠ (7) ʩʦʙʩʪʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʟʘʜʘʯʠ 1  

 ή̎ ́̉̍‗ȟ ή̎ ́̉ȟ̂ ὲᶰὤȟ         (8)  

ʠ ʪʝʦʨʝʤʳ ʐʪʫʨʤʘ ʦ ʨʘʟʜʝʣʝʥʠʠ ʥʫʣʝʡ ʩʣʝʜʫʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʙʝʩʯʠʩʣʝʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʩʦʙʩʪʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʫ ʠʩʭʦʜʥʦʡ ʟʘʜʘʯʠ, 

ʘ ʪʘʢʞʝ ʧʨʝʜʝʣʴʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ‗ȟ
 
ᴼЊȟὲ

 
ᴼЊȠ ‗ ὦ

 
ᴼЊ ̐̑ ̉ὦ

 
ᴼπȢ ɽʩʣʠ ὦ ʚʦʟʨʘʩʪʘʝʪ, ʪʦ ‗ ὦ ʤʦʥʦʪʦʥʥʦ ʫʙʳʚʘʝʪ. ʇʦʣʘʛʘʷ ʚ (8) 

ὶώ ρ ʠ ʫʯʠʪʳʚʘʷ ʧʦʚʝʜʝʥʠʝ ήώ ʧʨʠ ώ
 
ᴼЊ, ʫʩʠʣʠʤ ʥʝʨʘʚʝʥʩʪʚʦ 

 έ ‗ȟ έ

Ȣ 

ʋʩʪʨʝʤʣʷʷ ὦ ʢ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʧʦʣʫʯʠʤ ÌÉÍ 
ᴼ
‗ȟ πȢ  

ʂʣʘʩʩʳ ʬʫʥʢʮʠʡ 

ʆʧʨʝʜʝʣʝʥʠʝ 1. ʇʫʩʪʴ ήώ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʩʣʝʜʫʶʱʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ:  

1. ήÙᶰ# πȟЊ ᷊, πȟЊȟᴁÑÙᴁ  
ȟ

 -Ȣ 

2. ήώ ʠʤʝʝʪ ʘʙʩʦʣʶʪʥʳʡ ʤʠʥʠʤʫʤ: ή Ȣ́̂Ȣ̒ Ȣ
ήὦᶻ ά πȢ 

3. ʇʨʠ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ώ ὦᶻ ήώ ʧʨʠʥʠʤʘʝʪ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠ ʤʦʥʦʪʦʥʥʦ ʩʪʨʝʤʠʪʩʷ ʢ ʥʫʣʶ: ήώ

έ ȟώ
 
ᴼЊȢ  

4. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʣʠʥʝʡʥʦʛʦ ʥʦʨʤʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ 

ὒ πȟЊ ή ώ
ήώȟ̆ ̒̌̉ ώᶰπȟὦ ȟ
πȟ̆ ̒̌̉ ώᶰ ὦȟЊ

 ʩʭʦʜʠʪʩʷ ʚ ὒ πȟЊ  

ʢ ʵʣʝʤʝʥʪʫ ʵʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ήώ ʧʦ ʥʦʨʤʝ: ÌÉÍ 
ᴼ
ᴁή ώ

ήώᴁ  
ȟ
 πȢ  
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ʉʦʚʦʢʫʧʥʦʩʪʴ ʬʫʥʢʮʠʡ ήώ ʩʦ ʩʚʦʡʩʪʚʘʤʠ 1ð4 ʩʦʩʪʘʚʣʷʝʪ 

ʢʣʘʩʩ ὗ Ȣ  
ʆʧʨʝʜʝʣʝʥʠʝ 2. ɿʘ ʢʣʘʩʩ ὗ  ʧʨʠʤʝʤ ʤʥʦʞʝʩʪʚʦ ʮʝʣʳʭ ʬʫʥʢʮʠʡ 

ʢʣʘʩʩʘ ὗ ȟ ʪʘʢʠʭ, ʯʪʦ ήπ ὃ πȢ 
ɽʩʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʬʠʥʠʪʥʳʭ ʬʫʥʢʮʠʡ (4) ʩʭʦʜʠʪʩʷ 

ʧʦ ʥʦʨʤʝ ʢ ήώᶰὒ πȟЊ  ʠ ήώ ʥʝʧʨʝʨʳʚʥʘ ʚ ʢʘʞʜʦʤ ʢʦʥʝʯʥʦʤ 

ʠʥʪʝʨʚʘʣʝ, ʪʦ, ʧʦ ʧʝʨʚʦʡ ʪʝʦʨʝʤʝ ʍʝʣʣʠ [1, c. 236], ʠʟ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʦʧʝʨʘʪʦʨʘ 

ὰ „ ‗ȟ„ ‗ȟȣȟ„ ‗ȟȣɂ ʤʦʥʦʪʦʥʥʳʭ, ʥʝʫʙʳʚʘʶʱʠʭ ʠ ʦʛʨʘʥʠ-

ʯʝʥʥʳʭ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʘ ʚʩʶʜʫ ʧʣʦʪʥʦʤ ʤʥʦʞʝʩʪʚʝ Ὀ ʤʦʞʥʦ 
ʠʟʚʣʝʯʴ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʥʫ ʧʦʜʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

„ ‗ȟ„ ‗ȟȣȟ„ ‗ȟȣȟ ʩʭʦʜʷʱʫʶʩʷ ʚ ʦʩʥʦʚʥʦʤ ʢ ʥʝʢʦʪʦʨʦʡ 

ʥʝʫʙʳʚʘʶʱʝʡ ʬʫʥʢʮʠʠ „‗ (ʪ.ʝ. ʚ ʪʦʯʢʘʭ ʥʝʧʨʝʨʳʚʥʦʩʪʠ „‗). 

ʇʦʩʪʨʦʠʤ „‗ ʦʧʝʨʘʪʦʨʘ ὰ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ήώᶰὗ . ɺʳʯʠʩʣʠʤ 

ʠ ʧʨʝʦʙʨʘʟʫʝʤ • ώȟ‗.  

 • ώȟ‗ ὧέίЍ‗ώ
Ѝ
᷿ίὭὲЍ‗ώ †ή †• †ȟ‗Ὠ†

ÓÉÎ ‏ ‗ Ѝ‗ώ  

Ͻ‘ ‗ ’ ‗ έρȟ ʛʜʝ ‘ ‗ ρ
Ѝ
᷿ ίὭὲЍ‗†Ͻ

ή †• †ȟ‗Ὠ†  ʠ ’ ‗
Ѝ
᷿ ὧέίЍ‗†Ͻή †• †ȟ‗Ὠ†  

ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʥʫʣʴ ʥʝ ʦʙʨʘʱʘʶʪʩʷ [3,c.269]. ίὭὲ‏ ‗

ȟὧέί‏ ‗  .  

ʂʘʢ ʠʟʚʝʩʪʥʦ, Ў„ ‗ „ ‗ Ў „ ‗ ᷿ Ὠ „ ‗Ȣ         (9)  

ʇʨʝʦʙʨʘʟʫʝʤ Ў„ ‗ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ, ʫʯʠʪʳʚʘʷ ʬʦʨʤʫʣʫ ʜʣʷ 

ʩʦʙʩʪʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ [3, c.270] ‗ ȟ ‗ȟ έ Ȣ           (10) 

Ў„ ‗
ρ

ᴁ• ώȟ‗ᴁ   

ȟ  

 

‗ ȟ ‗ȟ

ὦ ‗ ȟ ‗ȟ ‗ ȟ ‗ȟ ᷿• ώȟ‗ȟ Ὠώ 
 

 
 

ȟ  

 

 
 

ȟ  

‗ ȟ ‗ȟ

ὦ έ ‗ ȟ ‗ȟ   
 
Ͻ 

ȟ ȟ   
ȟ ȟ

Ͻ ȟ

 ȟ ȟ ȟ

Ȣ 

(11)  
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ɺ ʨʘʚʝʥʩʪʚʝ (9) ʧʝʨʝʡʜʝʤ ʢ ʧʨʝʜʝʣʫ, ʫʯʠʪʳʚʘʷ (11) ʠ ʚʪʦʨʫʶ 

ʦʙʦʙʱʝʥʥʫʶ ʪʝʦʨʝʤʫ ʍʝʣʣʠ [1, c. 239].  

 ,ÉÍ 
ᴼ
᷿ Ὠ „ ‗ ÌÉÍ 

ᴼ
 Ў„ ‗

 

᷿  
Ѝ

Ў

 

᷿ Ὠ „ ‗Ȣ ʀʟ ʧʦʩʣʝʜʥʝʛʦ ʨʘʚʝʥʩʪʚʘ ʚʳʚʦʜʠʤ ʜʠʬʬʝʨʝʥʮʠʘʣ 

ʩʧʝʢʪʨʘʣʴʥʦʡ ʬʫʥʢʮʠʠ Ὠ „ ‗ Ͻ
Ѝ

Ͻ
Ѝ

 . 

ʌʫʥʢʮʠʠ  

‘ ‗ ρ
Ѝ
᷿ ίὭὲЍ‗†Ͻή †• †ȟ‗Ὠ† ρ Ѝ

Ὣ ‗ȟ  

 ’ ‗ Ѝ
᷿ ὧέίЍ‗†Ͻή †• †ȟ‗Ὠ† Ѝ

Ὣ ‗  ʷʚʣʷʶʪʩʷ ʥʝʧʨʝ-

ʨʳʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ Ѝ‗ ίȟ ʪ. ʢ. ʠʥʪʝʛʨʘʣʳ Ὣ ‗ȟ Ὣ ‗ ʨʘʚʥʦʤʝʨʥʦ 
ʩʭʦʜʷʪʩʷ ʧʨʠ ί ” πȢ ʇʨʠʚʝʜʝʤ Ὠ „ ‗ ʢ ʚʠʜʫ  

Ὠ „ ‗ ρ ρὨЍ‗ ὨЍ‗ Ͻ

ὨЍ‗ Ὠ„ Ὠ„ „ ‗ ὨЍ‗. ʊʦʛʜʘ „ ‗

Ѝ‗ „ ‗ȟ̆ ̒̌̉ ‗ πȟ

πȟ̆ ̒̌̉ ‗ πȢ
 (12)  

ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ „  ʠ ʬʦʨʤʫʣʳ (10) ʩʣʝʜʫʝʪȡ Ў„
 
‗

Ў„ȟ ‗ έ Ȣ  

„ȟ ‗  ʩʧʝʢʪʨʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ὰ ʩ ήώ π, ώᶰπȟὦȢ 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ,  

 Ͻ
Ѝ

ϽὨЍ‗ ʠ ʜʣʷ ʚʩʝʭ ‗ π ‘ ‗ ’ ‗ ρȢ (13)  

ʌʫʥʢʮʠʠ ‘ ‗ȟ ’ ‗ȟ „ ‗ ʬʘʢʪʠʯʝʩʢʠ ʟʘʚʠʩʷʪ ʦʪ ʘʨʛʫʤʝʥʪʘ ί

Ѝ‗ȟ ʧʦʵʪʦʤʫ „ ί Ͻ Ͻ Ȣ (14) 

ʇʦʩʢʦʣʴʢʫ „ ί ʚʦʟʨʘʩʪʘʝʪ, Ὠ„ ί „ ί Ὠί πȢ (15) 

ʆʪʤʝʪʠʤ ʩʚʦʡʩʪʚʘ „ ίȢ 1. „ ί ʥʝʧʨʝʨʳʚʥʘ ʧʨʠ ί
πȢÌÉÍ 
ᴼ
„ ί πȢ 

ÌÉÍ 
ᴼ
„ ί ÌÉÍ 

ᴼ
Ͻ Ȣ (16)  

ςȢ„ ί ʤʦʥʦʪʦʥʥʦ ʫʙʳʚʘʝʪ ʥʘ ʩʝʛʤʝʥʪʝ [0, Њ. ɺ ʩʠʣʫ (13) ʠ (14) 
„ ί πȢ  

3. „ ίɂ ʘʙʩʦʣʶʪʥʦ ʥʝʧʨʝʨʳʚʥʘʷ ʬʫʥʢʮʠʷ. ɺ ʩʠʣʫ (15), (13) 

ʠ (14) 

  „ ί πȢ ʌʫʥʢʮʠʠ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʨʦʠʟʚʦʜʥʦʡ 

ʩʦʩʪʘʚʣʷʶʪ ʢʣʘʩʩ ʘʙʩʦʣʶʪʥʦ ʥʝʧʨʝʨʳʚʥʳʭ ʬʫʥʢʮʠʡ [5, c. 194].  



11 

4. ʃʶʙʘʷ ʘʙʩʦʣʶʪʥʦ ʥʝʧʨʝʨʳʚʥʘʷ ʬʫʥʢʮʠʷ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʚʘʨʠʘʮʠʠ ʠ ʠʤʝʝʪ ʘʙʩʦʣʶʪʥʦ ʠʥʪʝʛʨʠʨʫʝʤʫʶ 

ʧʨʦʠʟʚʦʜʥʫʶ: ᷿ȿ„ ίȿὨίᴁ„ ίᴁ  
ȟ
 ȿὠ „ ίȿ ὅ. 

ʃʝʤʤʘ 2 (ʦ ʩʪʨʫʢʪʫʨʝ ʩʧʝʢʪʨʘʣʴʥʦʡ ʬʫʥʢʮʠʠ „ ‗) 

ɽʩʣʠ ήώᶰὗ ȟ ʪʦ ʩʧʝʢʪʨʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʩʠʥʛʫʣʷʨʥʦʛʦ 

ʦʧʝʨʘʪʦʨʘ ὰ„ ‗ ʠʤʝʝʪ ʚʠʜ (12). ʌʫʥʢʮʠʷ „  ʟʘʚʠʩʠʪ ʦʪ ʘʨʛʫʤʝʥʪʘ ί

Ѝ‗, ʷʚʣʷʝʪʩʷ ʤʦʥʦʪʦʥʥʦ ʫʙʳʚʘʶʱʝʡ ʠ ʘʙʩʦʣʶʪʥʦ ʥʝʧʨʝʨʳʚʥʦʡ 

ʥʘ ʠʥʪʝʨʚʘʣʝ [0, Њ). 

ʆʧʨʝʜʝʣʝʥʠʝ 3. ʇʫʩʪʴ ήώᶰὗ  ʠ „ ‗ ʩʧʝʢʪʨʘʣʴʥʘʷ ʬʫʥʢʮʠʷ 

ʩʠʥʛʫʣʷʨʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ὰȢ ʄʥʦʞʝʩʪʚʦ ʬʫʥʢʮʠʡ „ ‗ ʩʦʩʪʘʚʣʷʝʪ ʢʣʘʩʩ 

„ȟ ʝʩʣʠ:  

1. „ ‗ ÌÉÍ 
ᴼ
„ ‗ ʚ ʦʩʥʦʚʥʦʤ, ʪ. ʝ. ʚ ʪʦʯʢʘʭ ʥʝʧʨʝʨʳʚʥʦʩʪʠ 

„ ‗Ȣ  
2. „ ‗ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ (12). 

3.  „ ίȟί Ѝ‗ȟ ʤʦʥʦʪʦʥʥʦ ʫʙʳʚʘʝʪ ʚ ʠʥʪʝʨʚʘʣʝ [0, Њ). 

4. „ ί ʘʙʩʦʣʶʪʥʦ ʥʝʧʨʝʨʳʚʥʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ 4. ɺʩʝ ʩʧʝʢʪʨʘʣʴʥʳʝ ʬʫʥʢʮʠʠ ʢʣʘʩʩʘ „ ʩ ʮʝʣʦʡ 

ʬʫʥʢʮʠʝʡ „ ‗ ʚ ʠʥʪʝʨʚʘʣʝ πȟЊ  ʦʙʨʘʟʫʶʪ ʢʣʘʩʩ „ . „ π

ÌÉÍ 
ᴼ
„ ί Ȣ 

ʀʟʦʤʦʨʬʠʟʤ ʢʣʘʩʩʦʚ ʬʫʥʢʮʠʡ 

ʃʝʤʤʘ 3 (ʘʥʘʣʠʪʠʯʥʦʩʪʴ „ ‗   

ɽʩʣʠ ήώᶰὗ  ʠ ʷʚʣʷʝʪʩʷ ʮʝʣʦʡ ʚ ʠʥʪʝʨʚʘʣʝ πȟЊ , 

ʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʧʝʢʪʨʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʦʧʝʨʘʪʦʨʘ ὰ „ ‗ᶰ„ 

ʠ ʠʤʝʝʪ ʮʝʣʫʶ ʬʫʥʢʮʠʶ „ ‗ȟ‗ ίȟ ʚ ʠʥʪʝʨʚʘʣʝ πȟЊ ᶳ‗. 
ʆʙʨʘʪʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʚʝʨʥʦ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʌʦʨʤʫʣʘ (14) ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʚʟʘʠʤʥʦ ʦʜʥʦ-

ʟʥʘʯʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ήώ ʠ „ ίȢ ɺʩʷʢʫʶ ʮʝʣʫʶ ʬʫʥʢʮʠʶ 
ʚ ʦʙʣʘʩʪʠ Ὀ ʤʦʞʥʦ ʨʘʟʣʦʞʠʪʴ ʚ ʩʪʝʧʝʥʥʦʡ ʨʷʜ В ὧίȟ ʩʭʦʜʷʱʠʡʩʷ 
ʚʦ ʚʩʝʡ ʦʙʣʘʩʪʠ Ὀ ʠ ʦʙʨʘʪʥʦ, ʚʩʷʢʘʷ ʬʫʥʢʮʠʷ, ʧʨʝʜʩʪʘʚʠʤʘʷ ʚ Ὀ 

ʩʭʦʜʷʱʠʤʩʷ ʩʪʝʧʝʥʥʳʤ ʨʷʜʦʤ, ʷʚʣʷʝʪʩʷ ʮʝʣʦʡ [2, c. 83]. ɽʩʣʠ 

ήώ ʮʝʣʘʷ ʬʫʥʢʮʠʷ, ʪʦ Ὣ ί ̉ Ὣ ί  ʚ ʬʦʨʤʫʣʝ (14), ʘ ʪʘʢʞʝ • †ȟί 

ʷʚʣʷʶʪʩʷ ʮʝʣʳʤʠ. ʌʫʥʢʮʠʷ Ὢί  ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʟʣʦʞʝʥʘ ʧʦ ʩʪʝʧʝʥʷʤ ί ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʢʠ ί πȢὪί В ὦίȟ 
ʧʨʠʯʝʤ ὦ πȢ ʌʫʥʢʮʠʷ Ὢί ςίὫ ί Ὣ ί Ὣ ί ʪʘʢʞʝ 

ʧʨʝʜʩʪʘʚʠʤʘ ʩʪʝʧʝʥʥʳʤ ʨʷʜʦʤ ʩ ʮʝʥʪʨʦʤ ʚ ʥʫʣʝ Ὢί В ὥίȢ 
ɺ ʩʠʣʫ ʯʝʪʥʦʩʪʠ „ ί ʨʷʜ ʄʘʢʣʦʨʝʥʘ ʜʣʷ „ ί ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ 

ʯʝʪʥʳʝ ʩʪʝʧʝʥʠ ίȢ  
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„ ί ὧί ὧ Ѝ‗ ὧ‗ „ ‗Ƞ 

ὧ ÌÉÍ 
ᴼ
„ ‗ȟὧ ÌÉÍ 

ᴼ

„ ‗

ρȦ
ȟὧ 

ÌÉÍ 
ᴼ

„ ‗

ςȦ
ȟȣȟὧ ÌÉÍ 

ᴼ

„ ‗

ὲȦ
ȟȣ  

 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʘʟʣʦʞʝʥʠʷ. „ ‗ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʚ ʪʦʯʢʝ ‗ πȟ ʪ. ʢ. 
ʥʘ ʧʦʣʫʧʨʷʤʦʡ ‗ π ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʭʦʜʷʱʠʤʩʷ ʩʪʝʧʝʥʥʳʤ 
ʨʷʜʦʤ.  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʦʙʨʘʪʥʦʛʦ ʫʪʚʝʨʞʜʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʣʝʜʫʝʪ 

ʠʟ ʩʭʝʤʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ήώ ʧʦ ʠʟʚʝʩʪʥʦʡ ʩʧʝʢʪʨʘʣʴʥʦʡ ʬʫʥʢʮʠʠ. 

ʉʭʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ήώ 

ʇʨʠ ʨʝʰʝʥʠʠ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ ʐʪʫʨʤʘ-ʃʠʫʚʠʣʣʷ ʀ.ʄ. 

ɻʝʣʴʬʘʥʜ ɹ.ʄ. 

ʃʝʚʠʪʘʥ [4, c. 418] ʠʩʭʦʜʠʣʠ ʠʟ ʪʦʛʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʬʫʥʢʮʠʷ  

 

ὑώȟὼȟὼ ώȟ ʪʘʢʘʷ ʯʪʦ 
ȟ

ήώὑώȟὼ
ȟ
ȟ     (17) 

 
ȟ

 
 

ὼ π
πȟήώ ς

ȟ
ȟ                        (18) 

 

ʌʫʥʢʮʠʷ ὑώȟὼ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʘʢʞʝ ʠ ʣʠʥʝʡʥʦʤʫ 

ʠʥʪʝʛʨʘʣʴʥʦʤʫ ʫʨʘʚʥʝʥʠʶ Ὢώȟὼ ᷿ὑ ώȟ†Ὢ†ȟὼὨ†ὑώȟὼ π 

ʚ ʦʙʣʘʩʪʠ ὼ ώȢ (19) 

ʌʫʥʢʮʠʷ Ὢώȟὼ ᷿ ὧέίЍ‗ώϽὧέίЍ‗ὼὨ„ ‗ cʫʱʝʩʪʚʫʝʪ 

ʠ ʥʝʧʨʝʨʳʚʥʘ ʜʣʷ ʚʩʝʭ ʟʥʘʯʝʥʠʡ ʘʨʛʫʤʝʥʪʦʚ, ʝʩʣʠ „ ‗ ʚʝʜʝʪ ʩʝʙʷ 

ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʘʚʠʣʴʥʦ, ʥʘʧʨʠʤʝʨ, ὠὥὶ„ ‗ ЊȢ  
ʅʘʡʜʝʤ ʧʦʪʝʥʮʠʘʣ ʫʨʘʚʥʝʥʠʷ (1) ʧʦ ʬʦʨʤʫʣʝ (18). ʆʧʨʝʜʝʣʠʤ 

ʷʜʨʦ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ (19), ʨʝʰʘʷ ʟʘʜʘʯʫ (17)ð(18) ʤʝʪʦʜʦʤ 

ʌʫʨʴʝ. ʇʫʩʪʴ ὑώȟὼ ὢὼϽὣώȢ ʇʦʩʣʝ ʧʦʜʩʪʘʥʦʚʢʠ 

ʨʝʰʝʥʠʷ ὑώȟὼ ʠ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʚ (17) 

ʧʦʣʫʯʠʤ ʨʘʚʝʥʩʪʚʦ, ʩʧʨʘʚʝʜʣʠʚʦʝ ʣʠʰʴ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʝʛʦ ʧʨʘʚʘʷ ʠ 

ʣʝʚʘʷ ʯʘʩʪʠ ʥʝ ʟʘʚʠʩʷʪ ʥʠ ʦʪ ὼ, ʥʠ ʦʪ ώȟ ʘ ʨʘʚʥʳ ʧʦʩʪʦʷʥʥʦʤʫ ʯʠʩʣʫ: 

ήώ ‘ȟ‘ πȢ ʀʤʝʝʤ ʟʘʜʘʯʫ ʐʪʫʨʤʘ-ʃʠʫʚʠʣʣʷ 

ὣ ώ ήώὣώ ‘ὣώȟὣπ ρȟ ʠ ʟʘʜʘʯʫ ʂʦʰʠ ὢ ὼ

‘ὢὼ πȟὢπ ρȟὢ π πȢ ʆʯʝʚʠʜʥʦ, ὢ ὼ ὧέίЍ‘ὼȢ 
ʀʟ ʛʨʘʥʠʯʥʦʛʦ ʫʩʣʦʚʠʷ ὢ ὦ π ʧʦʣʫʯʠʤ ʩʦʙʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 
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 Ѝ‘ ‘ȟ ȟὲ ρȟςȟσȟȣȢ                   (20)  

 

ʊʦʛʜʘ ὑ ώȟὼ В ὣ ώϽÃÏÓ‘ȟὼ В ὣ ώϽ

ÃÏÓὼȢ ʇʦʜʩʪʘʚʠʤ ὑ ώȟὼ ʚ ʠʥʪʝʛʨʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ɺʦʣʴʪʝʨʨʘ 

(19).  

 

ὑ ώȟὼ Ὢώȟὼ ᷿В ὣ ώϽÃÏÓ‘ȟ†Ὢ †ȟὼὨ† πȢ (21)  

 

ʀʥʪʝʛʨʘʣʴʥʳʡ ʯʣʝʥ Ὅ ʧʦʣʫʯʝʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʤʦʞʥʦ 

ʧʨʝʦʙʨʘʟʦʚʘʪʴ, ʫʯʠʪʳʚʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʦʙʩʪʚʝʥʥʳʤʠ ʯʠʩʣʘʤʠ (20) 

ʠ ʩʦʙʩʪʚʝʥʥʳʤʠ ʯʠʩʣʘʤʠ ʠʩʭʦʜʥʦʡ ʟʘʜʘʯʠ (1)-(3) ίȟ ‗ȟ

έ ȡ ‗ȟ ‘ȟ έ Ȣ  

 Ὅ ᷿В ὣ ώÃÏÓ‘ȟ†Ὢ †ȟὼὨ†  

В ὣ ώ᷿ÃÏÓ‘ȟ†Ͻ᷿ ὧέίίȟ†ϽὧέίίȟὼϽ

Ὠ„ȟ
 Ὠ†В ὣ ώὧέί‘ὼ᷿ „ ί᷿ὧέίί†Ὠ†Ὠί 

ὑώȟί᷿Ὢ†ȟ†Ὠ†Ȣ ʇʦʩʣʝ ʧʨʝʜʝʣʴʥʦʛʦ ʧʝʨʝʭʦʜʘ ʚ (21), 

ʫʩʪʨʝʤʣʷʷ ὦ
 
ᴼЊȟ ʧʦʣʫʯʠʤ ʨʝʰʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ 

ὑÙȟØ
ȟ

᷿ ȟ
Ȣ (22) 

ʃʝʤʤʘ 4 (ʬʦʨʤʫʣʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ) 

ʇʦʪʝʥʮʠʘʣ ήώ ʚ ʟʘʜʘʯʝ (1), (2) ʥʘ ʧʦʣʫʧʨʷʤʦʡ ώ π 
ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚ ʢʣʘʩʩʝ ʬʫʥʢʮʠʡ ὗ  (ὗ ) 

ʧʦ „ ‗ᶰ„ („) ʬʦʨʤʫʣʦʡ ήώ ς
ȟ

᷿ ȟ
, ʛʜʝ Ὢώȟώ

᷿ ὧέίίώὨ„ ίȢ  
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ʃʝʤʤʘ 5 (ʦʙ ʠʟʦʤʦʨʬʠʟʤʝ ʢʣʘʩʩʦʚ ʬʫʥʢʮʠʡ) 

ʄʝʞʜʫ ʢʣʘʩʩʘʤʠ ʬʫʥʢʮʠʡ ὗ  ʠ „, ὗ  ʠ „  ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʚʟʘʠʤʥʦ ʦʜʥʦʟʥʘʯʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ. ʉʧʝʢʪʨʘʣʴʥʘʷ ʬʫʥʢʮʠʷ „ ‗ 

ʩʠʥʛʫʣʷʨʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ὰ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʘʤʠ ʢʣʘʩʩʘ „ („) ʪʦʛʜʘ 

ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʧʦʪʝʥʮʠʘʣ ήώ ʧʨʠʥʘʜʣʝʞʠʪ ʢʣʘʩʩʫ ὗ  (ὗ ). 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʨʷʤʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʜʦʢʘʟʘʥʦ ʚʳʰʝ. ʇʫʩʪʴ 

ʪʝʧʝʨʴ „ ‗ᶰ„ („). ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʝʰʝʥʠʡ (21) ὑ ώȟὼ  

ʩʭʦʜʠʪʩʷ ʢ ʬʫʥʢʮʠʠ ὑ ώȟὼ ʨʘʚʥʦʤʝʨʥʦ ʥʘ ʤʥʦʞʝʩʪʚʝ π ὼ ώ Њȟ 
(ὦ

 
ᴼЊ). ɼʣʷ ʚʩʝʭ Ὧ ὔ‐ȟ ʚʩʝʭ ʥʘʪʫʨʘʣʴʥʳʭ ὴ ʠ ʚʩʝʭ ώᶰ

πȟЊ ὑ ώȟώ ὑ ώȟώ ‐Ȣ  

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ὑ ώȟὼ  ʤʦʞʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ 

ʧʦʯʣʝʥʥʦ ʚ ʠʥʪʝʨʚʘʣʝ (0, Њ), ὑ ώ ÌÉÍ 
ᴼ
ὑ ώȢ ʌʫʥʢʮʠʠ 

ὑ ώȟώ ̉ ὑ ώȟώȟὲ Ὧ ὴȟ ʦʪʣʠʯʘʶʪʩʷ ʥʘ ʢʦʥʩʪʘʥʪʫ ʠ ʠʤʝʶʪ 

ʨʘʚʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʚʩʶʜʫ, ʛʜʝ ʵʪʠ ʬʫʥʢʮʠʠ ʦʧʨʝʜʝʣʝʥʳ:  

ή ώ ή ώȟώᶰπȟὦ Ṓ πȟὦ Ȣ  

ʇʦʵʪʦʤʫ ή ώ
ήώ ̐̑ ̉ώᶰπȟὦ ȟ

π ̐̑ ̉ώ ɴ  ὦ ȟЊȟ
 ÌÉÍ 
ᴼ
ᴁή ώ

ήώᴁ  
ȟ
 πȢ 

ʆʧʨʝʜʝʣʠʤ ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ήώȢ ʇʦ ʣʝʤʤʝ 4  

ήώ ς
ȟ

ς
ȟ

᷿ ȟ
 2

᷿ ȟ ȟ

᷿ ȟ
Ȣ 

ʇʨʠ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ώ (ώ ὦᶻ) Ὢώȟώ

᷿ ὧέίίώὨ„ ί᷿ͯ „ ίὨί „ ίᶻ Ͻί έ Ȣώ

έ ȟ᷿ Ὢ†ȟ†Ὠ† έρȢ ήώ ς  έ  ώ
 
ᴼЊȢίᶻᶰ

πȟί Ȣήπ ςὠ „ ί ὃ πȢÌÉÍ 
ᴼ
ήώ πȢ 

ʀʟ ʪʝʦʨʝʤʳ ɺʝʡʝʨʰʪʨʘʩʩʘ ʠʟʚʝʩʪʥʦ: ʚʩʷʢʘʷ ʥʝʧʨʝʨʳʚʥʘʷ 

ʥʘ ʢʦʥʝʯʥʦʤ ʩʝʛʤʝʥʪʝ [0, ὦ] ʬʫʥʢʮʠʷ ʦʛʨʘʥʠʯʝʥʘ ʥʘ ʵʪʦʤ ʩʝʛʤʝʥʪʝ 
ʠ ʜʦʩʪʠʛʘʝʪ ʥʘ ʥʝʤ ʩʚʦʝʡ ʥʠʞʥʝʡ ʛʨʘʥʠ άᶻ ʠ ʚʝʨʭʥʝʡ ʛʨʘʥʠ. 

ʉʧʝʢʪʨʘʣʴʥʳʝ ʬʫʥʢʮʠʠ ʢʣʘʩʩʘ „ȟ („) ʠʤʝʶʪ ʧʨʘʚʫʶ ʧʨʝʜʝʣʴʥʫʶ 
ʪʦʯʢʫ ‗ πȟ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʫʱʝʩʪʚʫʝʪ ή Ȣ́̂Ȣ̒ 

ήὦᶻ ά πȢ 

ʗʩʥʦ, ʯʪʦ ήώᶰὅ πȟЊ ᷊ὒ πȟЊ  ʠ ᴁήώᴁ  
ȟ
 ᷿ȿήώȿὨώ

ς᷿ ὑ ώȟώ Ὠώ ςȿὠ „ ίȿ ὓ ʚ ʩʠʣʫ ʩʚʦʡʩʪʚ ὑ ώȟώȢ  

ɼʦʢʘʟʘʥʥʳʝ ʣʝʤʤʳ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʧʦʣʝʟʥʳʤʠ ʧʨʠ ʨʝʰʝʥʠʠ 

ʦʙʨʘʪʥʳʭ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ, ʨʝʜʫʮʠʨʫʝʤʳʭ ʢ ʦʙʨʘʪʥʦʡ 

ʟʘʜʘʯʝ ʐʪʫʨʤʘ-ʃʠʫʚʠʣʣʷ. 
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ɸʅʅʆʊɸʎʀʗ 

ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ɋ-ʨʘʩʩʣʦʝʥʥʳʭ ʬʦʨʤʘʮʠʡ 

ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ. ʉʚʦʡʩʪʚʘ ʪʘʢʠʭ ʬʦʨʤʘʮʠʡ ʟʘʚʠʩʷʪ ʦʪ ʩʚʦʡʩʪʚ ʜʚʫʭ 

ʦʧʠʩʳʚʘʶʱʠʭ ʠʭ ʬʫʥʢʮʠʡ: ɋ-ʩʧʫʪʥʠʢʘ ʠ ʥʘʧʨʘʚʣʝʥʠʷ. ʎʝʣʴʶ ʜʘʥʥʦʡ 

ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʡ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ɋ-ʨʘʩʩʣʦʝʥʥʳʭ ʬʦʨʤʘʮʠʡ. 

mailto:mmsorokina@yandex.ru
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ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʪʝʦʨʠʠ ʢʣʘʩʩʦʚ 

ʛʨʫʧʧ. ɺ ʩʪʘʪʴʝ ʫʩʪʘʥʦʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ Ű-ʟʘʤʢʥʫʪʦʩʪʴʶ  

ὲ-ʢʨʘʪʥʦ ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʦʡ ʬʦʨʤʘʮʠʠ ʠ Ű-ʟʘʤʢʥʫʪʦʩʪʴʶ ʝʝ  • -

ʩʧʫʪʥʠʢʘ.  

ABSTRACT 

This article is devoted to ɋ-foliated formations of finite groups. 

Properties of such formations depend on the properties of the two functions 

which describe: ɋ-satellite and direction. The purpose of this paper is to 

study the properties of ɋ-bicanonical formations, which are a type of ɋ-

foliated formations. In the study used methods of proof of the theory of classes 

of groups. In this article there has been established a connection between Ű-

closure of n-multiply ɋ-bicanonical formation and Ű-closure of its 

 • -satellite.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʝʯʥʘʷ ʛʨʫʧʧʘ; ʢʣʘʩʩ ʛʨʫʧʧ; ʬʦʨʤʘʮʠʷ 

ʛʨʫʧʧ; ɋ-ʨʘʩʩʣʦʝʥʥʘʷ ʬʦʨʤʘʮʠʷ; ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʘʷ ʬʦʨʤʘʮʠʷ; 

ʧʦʜʛʨʫʧʧʦʚʦʡ ʬʫʥʢʪʦʨ. 

Keywords: a finite group; a class of groups; a formation of groups;  

ɋ-foliated formation; ɋ-bicanonical formation; a subgroup functor. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʠ ʢʣʘʩʩʦʚ ʛʨʫʧʧ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ 

ʟʘʥʠʤʘʶʪ ʬʦʨʤʘʮʠʠ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ, ʚʚʝʜʝʥʥʳʝ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ 

ɺ. ɻʘʰʶʮʝʤ ʚ 1963 ʛʦʜʫ [8]. ɺʘʞʥʝʡʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʦ ʬʦʨʤʘʮʠʷʭ 

ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʤʦʥʦʛʨʘʬʠʠ ʃ.ɸ. ʐʝʤʝʪʢʦʚʘ [7]. 

ɺ ʪʝʦʨʠʠ ʬʦʨʤʘʮʠʡ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʝ ʤʝʪʦʜʳ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʣʦʢʘʣʴʥʳʝ ʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʬʦʨʤʘʮʠʠ ʧʦʩʪʨʦʝʥʳ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ð ʵʢʨʘʥʦʚ [7]. ɺ 1999 ʛʦʜʫ ɺ.ɸ. ɺʝʜʝʨʥʠʢʦʚʳʤ 

ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʢʣʘʩʩʦʚ ʛʨʫʧʧ, ʧʨʠ ʢʦʪʦʨʦʤ ʬʦʨʤʘʮʠʠ (ʥʘʟʚʘʥʥʳʝ ʚ [1] ɋ-ʨʘʩʩʣʦʝʥ-

ʥʳʤʠ) ʩʪʨʦʷʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʬʫʥʢʮʠʡ ð 

ʬʫʥʢʮʠʠ-ʩʧʫʪʥʠʢʘ (ʘʥʘʣʦʛ ʵʢʨʘʥʘ) ʠ ʬʫʥʢʮʠʠ-ʥʘʧʨʘʚʣʝʥʠʷ [1]. 

ɺʘʞʥʳʤ ʚʠʜʦʤ ɋ-ʨʘʩʩʣʦʝʥʥʳʭ ʬʦʨʤʘʮʠʡ ʷʚʣʷʶʪʩʷ ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʠʝ 

ʬʦʨʤʘʮʠʠ, ʠʟʫʯʘʝʤʳʝ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʩʤ., ʥʘʧʨʠʤʝʨ [1; 9]) ʙʳʣʦ ʚʳʷʚʣʝʥʦ, 

ʯʪʦ ʩʚʦʡʩʪʚʘ ɋ-ʨʘʩʩʣʦʝʥʥʳʭ ʬʦʨʤʘʮʠʡ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʟʘʚʠʩʷʪ 

ʦʪ ʩʚʦʡʩʪʚ ʠʭ ʩʧʫʪʥʠʢʦʚ. ɺ ʨʘʙʦʪʝ [4] ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʦ ʩʧʫʪʥʠʢʘʭ Ű-ʟʘʤʢʥʫʪʳʭ ɋ-ʨʘʩʩʣʦʝʥʥʳʭ ʬʦʨʤʘʮʠʡ. ɺ [7] ʙʳʣʘ 

ʠʩʩʣʝʜʦʚʘʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ Ű-ʟʘʤʢʥʫʪʦʩʪʴʶ n-ʢʨʘʪʥʦ ɋ-ʨʘʩʩʣʦʝʥ-

ʥʦʡ ʬʦʨʤʘʮʠʠ ʠ Ű-ʟʘʤʢʥʫʪʦʩʪʴʶ ʝʝ  • -ʩʧʫʪʥʠʢʘ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

 ᷊ ὤ . ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʨʦʜʦʣʞʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʤ 
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ʥʘʧʨʘʚʣʝʥʠʠ ʜʣʷ ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʡ ʠ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʢʣʘʩʩʘ 

ʧʨʦʩʪʳʭ ʛʨʫʧʧ  . 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʢʦʥʝʯʥʳʝ ʛʨʫʧʧʳ. ʀʩʧʦʣʴʟʫʶʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʦʙʦʟʥʘʯʝʥʠʷ, ʧʨʠʥʷʪʳʝ ʚ [1; 9]. ʇʨʠʚʝʜʝʤ ʣʠʰʴ 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. ʇʫʩʪʴ ᴑ ð ʢʣʘʩʩ ʚʩʝʭ ʢʦʥʝʯʥʳʭ ʧʨʦʩʪʳʭ ʛʨʫʧʧ, 

ὑὋ  ð ʢʣʘʩʩ ʚʩʝʭ ʧʨʦʩʪʳʭ ʛʨʫʧʧ, ʠʟʦʤʦʨʬʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʤ 

ʬʘʢʪʦʨʘʤ ʛʨʫʧʧʳ Ὃ; ὑ  ð ʦʙʲʝʜʠʥʝʥʠʝ ʢʣʘʩʩʦʚ ὑὋ  ʜʣʷ ʚʩʝʭ Ὃᶰ
, ɋ ð ʥʝʧʫʩʪʦʡ ʧʦʜʢʣʘʩʩ ʢʣʘʩʩʘ ᴑ,  ð ʢʣʘʩʩ ʚʩʝʭ ʢʦʥʝʯʥʳʭ  

ɋ-ʛʨʫʧʧ, ʪ. ʝ. ʪʘʢʠʭ ʛʨʫʧʧ, ʯʪʦ ὑὋ Ṗ .  

ʌʫʥʢʮʠʷ Ὢȡ ᷾  {Oʬʦʨʤʘʮʠʠ ʛʨʫʧʧ} ʥʘʟʳʚʘʝʪʩʷ ɋF-

ʬʫʥʢʮʠʝʡ; ʬʫʥʢʮʠʷ •ȡᴑ {Oʥʝʧʫʩʪʳʝ ʬʦʨʤʘʮʠʠ ʌʠʪʪʠʥʛʘ} ʥʘʟʳʚʘʝʪʩʷ 

FR-ʬʫʥʢʮʠʝʡ. ʌʫʥʢʮʠʠ Ὢ ʠ • ʧʨʠʥʠʤʘʶʪ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ 

ʥʘ ʠʟʦʤʦʨʬʥʳʭ ʛʨʫʧʧʘʭ ʠʟ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ [1, ʩ. 126]. ʌʦʨʤʘʮʠʷ 

 ὊὪȟ• Ὃᶰ  ȿ ὋȾ/ Ὃ ᶰὪ   ̉ ὋȾὋ ᶰὪὃ ̅̌ ̠̖̃̒̆ ὃᶰ

 ᷊ὑὋ  ʥʘʟʳʚʘʝʪʩʷ ɋ-ʨʘʩʩʣʦʝʥʥʦʡ ʬʦʨʤʘʮʠʝʡ ʩ ɋ-ʩʧʫʪʥʠʢʦʤ Ὢ 

ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ • [1, ʩ. 127]. ʌʦʨʤʘʮʠʷ  ὊὪȟ•  ʥʘʟʳʚʘʝʪʩʷ  

ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʦʡ, ʠʣʠ, ʢʦʨʦʪʢʦ, ɋB-ʬʦʨʤʘʮʠʝʡ, ʝʩʣʠ •ὃ  

ʜʣʷ ʣʶʙʦʡ ʘʙʝʣʝʚʦʡ ʛʨʫʧʧʳ ὃᶰᴑ ʠ •ὃ  ʜʣʷ ʣʶʙʦʡ ʥʝʘʙʝʣʝʚʦʡ 

ʛʨʫʧʧʳ ὃᶰᴑ, ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ  ὄὊὪ [1, ʩ. 129]. ʅʘʧʨʘʚʣʝʥʠʝ  

ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʦʡ ʬʦʨʤʘʮʠʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ʯʝʨʝʟ • . 

ʇʫʩʪʴ ὲᶰᴓ᷾π, • ð ʥʝʢʦʪʦʨʘʷ FR-ʬʫʥʢʮʠʷ. ɺʩʷʢʘʷ ʬʦʨʤʘʮʠʷ 

ʩʯʠʪʘʝʪʩʷ 0-ʢʨʘʪʥʦ ɋ-ʨʘʩʩʣʦʝʥʥʦʡ ʬʦʨʤʘʮʠʝʡ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ •. ʇʨʠ 
ὲ ρ ʬʦʨʤʘʮʠʷ  ʥʘʟʳʚʘʝʪʩʷ n-ʢʨʘʪʥʦ ɋ-ʨʘʩʩʣʦʝʥʥʦʡ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ 

•, ʠʣʠ, ʠʥʘʯʝ,  • -ʨʘʩʩʣʦʝʥʥʦʡ ʬʦʨʤʘʮʠʝʡ, ʝʩʣʠ  ʦʙʣʘʜʘʝʪ  • -

ʩʧʫʪʥʠʢʦʤ, ʪ. ʝ. ʪʘʢʠʤ ɋ-ʩʧʫʪʥʠʢʦʤ, ʚʩʷʢʦʝ ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʝʪʩʷ ὲ ρ-ʢʨʘʪʥʦ ɋ-ʨʘʩʩʣʦʝʥʥʦʡ ʬʦʨʤʘʮʠʝʡ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ű [9, ʩ. 218]. n-ʢʨʘʪʥʦ ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʫʶ ʬʦʨʤʘʮʠʶ ʢʨʘʪʢʦ ʙʫʜʝʤ 

ʥʘʟʳʚʘʪʴ   -ʙʠʢʘʥʦʥʠʯʝʩʢʦʡ. 

ʇʫʩʪʴ Ű ð ʦʪʦʙʨʘʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʪʘʚʠʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʩʷʢʦʡ 

ʛʨʫʧʧʝ Ὃ ʥʝʢʦʪʦʨʫʶ ʩʠʩʪʝʤʫ †Ὃ  ʝʝ ʧʦʜʛʨʫʧʧ. ʆʪʦʙʨʘʞʝʥʠʝ Ű 

ʥʘʟʳʚʘʝʪʩʷ ʧʦʜʛʨʫʧʧʦʚʳʤ ʬʫʥʢʪʦʨʦʤ, ʝʩʣʠ †Ὃ †Ὃ  ʜʣʷ 

ʣʶʙʦʛʦ ʠʟʦʤʦʨʬʠʟʤʘ • ʢʘʞʜʦʡ ʛʨʫʧʧʳ Ὃ [3, ʩ. 13]. ʇʦʜʛʨʫʧʧʦʚʦʡ 

ʬʫʥʢʪʦʨ Ű ʥʘʟʳʚʘʝʪʩʷ ʨʝʛʫʣʷʨʥʳʤ, ʝʩʣʠ ʚʳʧʦʣʥʷʶʪʩʷ ʜʚʘ ʫʩʣʦʚʠʷ: 

1) ὔẄὋ, ὓᶰ†Ὃ  ᵼ ὓὔȾὔᶰ†ὋȾὔ ; 2) ὓȾὔᶰ†ὋȾὔ  ᵼ ὓᶰ
†Ὃ  [2, ʩ. 14]. ʇʦʜʛʨʫʧʧʦʚʦʡ ʬʫʥʢʪʦʨ Ű ʥʘʟʳʚʘʝʪʩʷ ɋ-ʨʘʜʠʢʘʣʴʥʳʤ, 

ʝʩʣʠ ʜʣʷ ʣʶʙʦʡ ʛʨʫʧʧʳ Ὃ ʠ ʜʣʷ ʣʶʙʦʡ ὔᶰ†Ὃ  ʩʧʨʘʚʝʜʣʠʚʦ ὕ Ὃ ᷊
ὔ ὕ ὔ ; ű-ʨʘʜʠʢʘʣʴʥʳʤ, ʝʩʣʠ ʜʣʷ ʣʶʙʦʡ ʛʨʫʧʧʳ Ὃ ʠ ʜʣʷ ʣʶʙʦʡ 

ὔᶰ†Ὃ  ʜʣʷ ʚʩʝʭ ὃᶰᴑ ʚʳʧʦʣʥʷʝʪʩʷ Ὃ ᷊ὔ ὔ ;  

ɋű-ʨʘʜʠʢʘʣʴʥʳʤ, ʝʩʣʠ † ʷʚʣʷʝʪʩʷ ɋ-ʨʘʜʠʢʘʣʴʥʳʤ ʠ •-ʨʘʜʠʢʘʣʴʥʳʤ, 

ʛʜʝ ű ð ʥʝʢʦʪʦʨʘʷ FR-ʬʫʥʢʮʠʷ [3, ʩ. 76]. ʇʦʜʛʨʫʧʧʦʚʦʡ ʬʫʥʢʪʦʨ Ű 
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ʥʘʟʳʚʘʝʪʩʷ ʟʘʤʢʥʫʪʳʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʝʩʣʠ 

ʜʣʷ ʣʶʙʦʡ ὔᶰ†Ὃ  ʩʧʨʘʚʝʜʣʠʚʦ ʚʢʣʶʯʝʥʠʝ ὑὔ ṖὑὋ  ʜʣʷ ʢʘʞʜʦʡ 

ʛʨʫʧʧʳ Ὃ [4, ʩ. 76]. 

ʌʦʨʤʘʮʠʷ  ʥʘʟʳʚʘʝʪʩʷ Ű-ʟʘʤʢʥʫʪʦʡ, ʝʩʣʠ †Ὃ Ṗ  ʜʣʷ ʣʶʙʦʡ 

ʛʨʫʧʧʳ Ὃᶰ  [5, ʩ. 23]. ɋ-ʩʧʫʪʥʠʢ ɋ-ʨʘʩʩʣʦʝʥʥʦʡ ʬʦʨʤʘʮʠʠ  

ʥʘʟʳʚʘʝʪʩʷ Ű-ʟʘʤʢʥʫʪʳʤ, ʝʩʣʠ ʚʩʝ ʝʛʦ ʟʥʘʯʝʥʠʷ ʷʚʣʷʶʪʩʷ Ű-ʟʘʤʢʥʫʪʳʤʠ 

ʬʦʨʤʘʮʠʷʤʠ. 

ɺ ʩʣʝʜʫʶʱʝʡ ʪʝʦʨʝʤʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ  

Ű-ʟʘʤʢʥʫʪʦʩʪʴʶ ὲ-ʢʨʘʪʥʦ ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʦʡ ʬʦʨʤʘʮʠʠ ʠ Ű-ʟʘʤʢ-

ʥʫʪʦʩʪʴʶ ʝʝ  • -ʩʧʫʪʥʠʢʘ. 

ʊʝʦʨʝʤʘ 1. ʇʫʩʪʴ  ð ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʘʷ ʬʦʨʤʘʮʠʷ, Ű ð 

ʨʝʛʫʣʷʨʥʳʡ ɋ • -ʨʘʜʠʢʘʣʴʥʳʡ ʧʦʜʛʨʫʧʧʦʚʦʡ ʬʫʥʢʪʦʨ, ʟʘʤʢʥʫʪʳʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ, ὲᶰᴓ. ʊʦʛʜʘ ʬʦʨʤʘʮʠʷ  

ʷʚʣʷʝʪʩʷ Ű-ʟʘʤʢʥʫʪʦʡ   -ʙʠʢʘʥʦʥʠʯʝʩʢʦʡ ʬʦʨʤʘʮʠʝʡ ʚ ʪʦʤ ʠ ʪʦʣʴʢʦ 

ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ  ʦʙʣʘʜʘʝʪ ʭʦʪʷ ʙʳ ʦʜʥʠʤ Ű-ʟʘʤʢʥʫʪʳʤ  • -

ʩʧʫʪʥʠʢʦʤ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ. ʇʫʩʪʴ  ð Ű-ʟʘʤʢʥʫʪʘʷ  
  -ʙʠʢʘʥʦʥʠʯʝʩʢʘʷ ʬʦʨʤʘʮʠʷ. ʇʦ ʩʣʝʜʩʪʚʠʶ 12 [9, ʩ. 224]  ʠʤʝʝʪ 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʥʫʪʨʝʥʥʠʡ ɋ-ʩʧʫʪʥʠʢ Ὤ, ʧʨʠʯʝʤ Ὤὃ

 ʜʣʷ ʚʩʝʭ ὃᶰ ɱ ᷾ ɱ͵  ʠ Ὤὤ Ὢὤ  ʜʣʷ ʚʩʝʭ ὤ ᶰ , ʛʜʝ 

Ὢ ð ʧʨʦʠʟʚʦʣʴʥʳʡ ʚʥʫʪʨʝʥʥʠʡ ɋ-ʩʧʫʪʥʠʢ ʬʦʨʤʘʮʠʠ . ʇʦʵʪʦʤʫ ʜʣʷ 

ʣʶʙʦʛʦ ὃᶰɱ ᷾ ɱ͵  ʬʦʨʤʘʮʠʷ Ὤὃ ʷʚʣʷʝʪʩʷ Ű-ʟʘʤʢʥʫʪʦʡ, 

ʘ ʩʦʛʣʘʩʥʦ ʣʝʤʤʝ 2.1 [6, ʩ. 26] ð   -ʙʠʢʘʥʦʥʠʯʝʩʢʦʡ ʬʦʨʤʘʮʠʝʡ. 

ʇʫʩʪʴ ὤ ᶰ . ʇʦʢʘʞʝʤ, ʯʪʦ Ὤὤ  ð Ű-ʟʘʤʢʥʫʪʘʷ   -

ʙʠʢʘʥʦʥʠʯʝʩʢʘʷ ʬʦʨʤʘʮʠʷ. ʉʦʛʣʘʩʥʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʫ ʣʝʤʤʳ 2 [3, ʩ. 77], 

Ὤὤ  ð Ű-ʟʘʤʢʥʫʪʘʷ ʬʦʨʤʘʮʠʷ. ʇʦʢʘʞʝʤ, ʯʪʦ Ὤὤ  ð   -

ʙʠʢʘʥʦʥʠʯʝʩʢʘʷ ʬʦʨʤʘʮʠʷ. ʊʘʢ ʢʘʢ  ð   -ʢʘʥʦʥʠʯʝʩʢʘʷ ʬʦʨʤʘʮʠʷ, 

ʪʦ  ʦʙʣʘʜʘʝʪ  • -ʩʧʫʪʥʠʢʦʤ Ὢ. ʇʫʩʪʴ Ὣ ð ɋF-ʬʫʥʢʮʠʷ, ʪʘʢʘʷ, 

ʯʪʦ Ὣὃ Ὢὃ᷊  ʜʣʷ ʚʩʝʭ ὃᶰ ᷾ ɱ . ʉʦʛʣʘʩʥʦ ʣʝʤʤʝ 

4 [1, ʩ. 128], Ὣ ʷʚʣʷʝʪʩʷ ɋ-ʩʧʫʪʥʠʢʦʤ ʬʦʨʤʘʮʠʠ . ʊʘʢ ʢʘʢ 

ʧʦ ʣʝʤʤʝ 2.1 [6, ʩ. 26]  ʷʚʣʷʝʪʩʷ   -ʙʠʢʘʥʦʥʠʯʝʩʢʦʡ ʬʦʨʤʘʮʠʝʡ, 

ʪʦ ʧʦ ʣʝʤʤʝ 2.4 [6, ʩ. 27] Ὣὃ ð   -ʙʠʢʘʥʦʥʠʯʝʩʢʘʷ ʬʦʨʤʘʮʠʷ ʜʣʷ 

ʣʶʙʦʛʦ ὃᶰ ᷾ɱ . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɋ-ʩʧʫʪʥʠʢ Ὣ ʬʦʨʤʘʮʠʠ  

ʷʚʣʷʝʪʩʷ  • -ʩʧʫʪʥʠʢʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʣʝʤʤʝ 2.3 [6, ʩ. 27] 

ʬʦʨʤʘʮʠʷ  ʷʚʣʷʝʪʩʷ   -ʙʠʢʘʥʦʥʠʯʝʩʢʦʡ. ʊʦʛʜʘ, ʩʦʛʣʘʩʥʦ 

ʪʝʦʨʝʤʝ 5.38 [4, ʩ. 191] ʠ ʩʣʝʜʩʪʚʠʶ 9 [2, ʩ. 223], Ὣὤ ᶼ

Ὣὤ  ð   -ʙʠʢʘʥʦʥʠʯʝʩʢʘʷ ʬʦʨʤʘʮʠʷ. ʀʟ ʩʪʨʦʝʥʠʷ Ὣ ʩʣʝʜʫʝʪ, ʯʪʦ 

Ὣ ʷʚʣʷʝʪʩʷ ʚʥʫʪʨʝʥʥʠʤ ɋ-ʩʧʫʪʥʠʢʦʤ ʬʦʨʤʘʮʠʠ , ʠ ʧʦʵʪʦʤʫ Ὤὤ
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Ὣὤ . ʊʝʤ ʩʘʤʳʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ Ὤ ð Ű-ʟʘʤʢʥʫʪʳʡ  • -

ʩʧʫʪʥʠʢ ʬʦʨʤʘʮʠʠ . 

ɼʦʩʪʘʪʦʯʥʦʩʪʴ. ʇʫʩʪʴ Ὢ ð Ű-ʟʘʤʢʥʫʪʳʡ  • -ʩʧʫʪʥʠʢ 

ʬʦʨʤʘʮʠʠ , Ὃᶰ  ʠ ὔᶰ†Ὃ . ʇʦʢʘʞʝʤ, ʯʪʦ ὔᶰ . ʊʘʢ ʢʘʢ Ὃᶰ , 

ʪʦ ὋȾὕ ȟ Ὃ ᶰὪὃ ʜʣʷ ʣʶʙʦʡ ʘʙʝʣʝʚʦʡ ʛʨʫʧʧʳ ˍᶰ ᷊ὑὋ  

ʠ ὋȾὕ Ὃ ᶰὪὃ ʜʣʷ ʣʶʙʦʡ ʥʝʘʙʝʣʝʚʦʡ ʛʨʫʧʧʳ ˍᶰ ᷊ὑὋ . 

ʇʦʩʢʦʣʴʢʫ ὔᶰ†Ὃ  ʠ Ű ð ʧʦʜʛʨʫʧʧʦʚʦʡ ʬʫʥʢʪʦʨ, ʟʘʤʢʥʫʪʳʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʦ ὑὔ ṖὑὋ, ʠ ʟʥʘʯʠʪ, 
ὋȾὕ ȟ Ὃ ᶰὪὃ ʜʣʷ ʣʶʙʦʡ ʘʙʝʣʝʚʦʡ ʛʨʫʧʧʳ ˍᶰ ᷊ὑὔ . ʇʫʩʪʴ 

ˍᶰ ᷊ ᷊ὑὔ . ʀʟ ὔᶰ†Ὃ, ʚʚʠʜʫ ʨʝʛʫʣʷʨʥʦʩʪʠ ʧʦʜʛʨʫʧʧʦʚʦʛʦ 

ʬʫʥʢʪʦʨʘ Ű, ʧʦʣʫʯʘʝʤ ὔὕ ȟ ὋȾὕ ȟ Ὃ ᶰ†ὋȾὕ ȟ Ὃ . ʆʪʩʶʜʘ, 

ʚ ʩʠʣʫ Ű-ʟʘʤʢʥʫʪʦʩʪʠ ʬʦʨʤʘʮʠʠ Ὢὃ, ʩʣʝʜʫʝʪ, ʯʪʦ ὔὕ ȟ ὋȾ

ὕ ȟ Ὃ ḙὔȾὔ᷊ὕ ȟ Ὃ ᶰὪὃ. ʊʘʢ ʢʘʢ ʧʦʜʛʨʫʧʧʦʚʦʡ ʬʫʥʢʪʦʨ Ű 

ʷʚʣʷʝʪʩʷ • -ʨʘʜʠʢʘʣʴʥʳʤ ʠ ὔᶰ†Ὃ, ʪʦ ὔ᷊ὕ ȟ Ὃ ὕ ȟ ὔ  

ʠ ὔȾὔ᷊ὕ ȟ Ὃ ὔȾὕ ȟ ὔ ᶰὪὃ. ɸʥʘʣʦʛʠʯʥʦ ʨʘʩʩʫʞʜʘʷ, 

ʧʦʣʫʯʘʝʤ, ʯʪʦ ὔȾὕ ὔ ᶰὪὃ ʜʣʷ ʣʶʙʦʡ ʥʝʘʙʝʣʝʚʦʡ ʛʨʫʧʧʳ ˍᶰ

 ᷊ὑὔ. ɼʘʣʝʝ, ʠʟ ὋȾ/ Ὃ ᶰὪ  , ὔ/ ὋȾ/ Ὃ ᶰ†ὋȾ/ Ὃ  

ʠ Ű-ʟʘʤʢʥʫʪʦʩʪʠ ʬʦʨʤʘʮʠʠ Ὢ   ʠʤʝʝʤ ὔ/ ὋȾ/ Ὃ ḙ

ὔȾὔ᷊/ Ὃ ᶰὪ  . ʊʘʢ ʢʘʢ Ű ð ɋ-ʨʘʜʠʢʘʣʴʥʳʡ ʧʦʜʛʨʫʧʧʦʚʦʡ 

ʬʫʥʢʪʦʨ, ʪʦ ὔ᷊/ Ὃ / ὔ  ʠ ὔȾ/ ὔ ḙὔȾὔ᷊/ Ὃ ᶰ

Ὢ  . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ɋ-ʙʠʢʘʥʦʥʠʯʝʩʢʦʡ ʬʦʨʤʘʮʠʠ, 

ὔᶰ , ʠ ʟʥʘʯʠʪ, ʬʦʨʤʘʮʠʷ  ʷʚʣʷʝʪʩʷ Ű-ʟʘʤʢʥʫʪʦʡ. ʉʦʛʣʘʩʥʦ 

ʦʧʨʝʜʝʣʝʥʠʶ n-ʢʨʘʪʥʦ ɋ-ʨʘʩʩʣʦʝʥʥʦʡ ʬʦʨʤʘʮʠʠ,  ð   -ʙʠʢʘʥʦ-

ʥʠʯʝʩʢʘʷ ʬʦʨʤʘʮʠʷ. ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 
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ɸʅʅʆʊɸʎʀʗ 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʚ ʩʠʩʪʝʤʘʭ ʩʦʪʦʚʦʡ ʩʚʷʟʠ. ʇʦʢʘʟʘʥʦ ʨʝʰʝʥʠʝ 

ʩ ʧʦʤʦʱʴʶ ʪʝʦʨʠʠ ʛʨʘʬʦʚ. ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʘʣʛʦʨʠʪʤ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʡ ʨʘʩʢʨʘʩʢʠ ʛʨʘʬʘ. 

ABSTRACT 

The article deals with the problem of the distribution of frequency 

bands in the cellular network. Solution is shown with the help of diagram 

theory. Algorithm of sequential diagram coloring is demonstrated.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʠʣʦʞʝʥʠʝ ʪʝʦʨʠʠ ʛʨʘʬʦʚ; ʘʣʛʦʨʠʪʤ ʨʘʩʢʨʘʩʢʠ 

ʛʨʘʬʘ; ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʨʘʩʢʨʘʩʢʘ; ʩʦʪʦʚʘʷ ʩʚʷʟʴ; ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʦʚ. 

Keywords: attachment of diagram theory; algorithm of diagram 

coloring; sequential coloring; cellular network; distribution of frequency 

bands.  
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ɺʚʝʜʝʥʠʝ 

ʉʦʪʦʚʘʷ ʩʚʷʟʴ ð ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʤʦʙʠʣʴʥʦʡ ʨʘʜʠʦʩʚʷʟʠ, ʚ ʦʩʥʦʚʝ 

ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʩʦʪʦʚʘʷ ʩʝʪʴ. ʆʙʱʘʷ ʟʦʥʘ ʧʦʢʨʳʪʠʷ ʜʝʣʠʪʩʷ ʥʘ ʷʯʝʡʢʠ 

(ʩʦʪʳ), ʦʧʨʝʜʝʣʷʶʱʠʝʩʷ ʟʦʥʘʤʠ ʧʦʢʨʳʪʠʷ ʦʪʜʝʣʴʥʳʭ ʙʘʟʦʚʳʭ 

ʩʪʘʥʮʠʡ. ʉʦʪʳ ʯʘʩʪʠʯʥʦ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʠ ʚʤʝʩʪʝ ʦʙʨʘʟʫʶʪ ʩʝʪʴ. 

ʅʘ ʨʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʝʟ ʟʘʩʪʨʦʡʢʠ ʟʦʥʘ ʧʦʢʨʳʪʠʷ ʦʜʥʦʡ ʙʘʟʦʚʦʡ 

ʩʪʘʥʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʫʛ, ʧʦʵʪʦʤʫ ʩʦʩʪʘʚʣʝʥʥʘʷ ʠʟ ʥʠʭ ʩʝʪʴ 

ʠʤʝʝʪ ʚʠʜ ʰʝʩʪʠʫʛʦʣʴʥʳʭ ʷʯʝʝʢ.  

 

 

ʈʠʩʫʥʦʢ 1. ɿʦʥʳ ʧʦʢʨʳʪʠʷ ɹʉ 

 

ʀʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʯʠʩʣʘ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʩʠʩʪʝʤʝ ʤʦʙʠʣʴʥʦʡ ʨʘʜʠʦʩʚʷʟʠ, ʥʝʣʴʟʷ ʠʩʢʣʶʯʠʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʤʠ ʙʘʟʦʚʳʤʠ ʩʪʘʥʮʠʷʤʠ ʦʜʠʥʘʢʦʚʳʭ ʜʠʘʧʘ-

ʟʦʥʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʦʟʥʠʢʘʶʪ ʚʟʘʠʤʥʳʝ ʧʦʤʝʭʠ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʯʘʩʪʦʪ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʙʘʟʦʚʳʤʠ ʩʪʘʥʮʠʷʤʠ ʧʦʵʪʦʤʫ ʜʦʣʞʥʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʩʚʦʙʦʜʥʫʶ ʦʪ ʚʟʘʠʤʥʳʭ ʧʦʤʝʭ ʨʘʙʦʪʫ ʩʠʩʪʝʤ ʤʦʙʠʣʴʥʦʡ ʨʘʜʠʦʩʚʷʟʠ. 

ʅʘ ʈʠʩ. 2. ʪʨʝʤʷ ʨʘʟʥʳʤʠ ʮʚʝʪʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʪʨʠ ʨʘʟʥʳʭ ʜʠʘʧʘʟʦʥʘ 

ʯʘʩʪʦʪ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ. 

 

 

ʈʠʩʫʥʦʢ 2. ʏʘʩʪʦʪʥʳʝ ʜʠʘʧʘʟʦʥʳ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ 
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ʂʦʣʠʯʝʩʪʚʦ ʘʙʦʥʝʥʪʦʚ, ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ 

ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʰʠʨʠʥʳ 

ʝ yʢʘʥʘʣʘ. ʇʦʵʪʦʤʫ ʵʬʬʝʢʪʠʚʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʠʤʝʥʴʰʝʝ ʯʠʩʣʦ 

ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʦʚ, ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʠʚʘʷ ʠʭ ʰʠʨʠʥʫ. 

ʅʘ ʈʠʩ. 3. ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʥʝʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʘʩʪʦʪʥʳʭ 

ʜʠʘʧʘʟʦʥʦʚ.  

 

 

ʈʠʩʫʥʦʢ 3. ʏʘʩʪʦʪʥʳʝ ʜʠʘʧʘʟʦʥʳ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ 

 

ʎʝʣʴ ʥʘʰʝʡ ʨʘʙʦʪʳ ð ʈʘʩʧʨʝʜʝʣʠʪʴ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ ʤʝʞʜʫ 

ʙʘʟʦʚʳʤʠ ʩʪʘʥʮʠʷʤʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦʤʝʭʠ, 

ʦʢʘʟʳʚʘʝʤʳʝ ʩʪʘʥʮʠʷʤʠ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʰʝʡ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: 

1. ʇʦʩʪʨʦʠʪʴ ʛʨʘʬ ʩʦʛʣʘʩʥʦ ʩʪʨʫʢʪʫʨʝ ʩʝʪʠ. 

2. ʇʨʠʤʝʥʠʪʴ ʘʣʛʦʨʠʪʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʨʘʩʢʨʘʩʢʠ 

ʢ ʧʦʣʫʯʝʥʥʦʤʫ ʛʨʘʬʫ. 

3. ʈʘʩʧʨʝʜʝʣʠʪʴ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʩʢʨʘʩʢʠ 

ɸʣʛʦʨʠʪʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʨʘʩʢʨʘʩʢʠ ʛʨʘʬʘ 

1. ʋʧʦʨʷʜʦʯʠʪʴ ʚʝʨʰʠʥʳ ʧʦ ʥʝʚʦʟʨʘʩʪʘʥʠʶ ʩʪʝʧʝʥʠ. 

2. ʆʢʨʘʩʠʪʴ ʧʝʨʚʫʶ ʚʝʨʰʠʥʫ ʚ ʮʚʝʪ 1. 

3. ɺʳʙʨʘʪʴ ʮʚʝʪ ʦʢʨʘʩʢʠ 1. 

4. ʇʦʢʘ ʥʝ ʦʢʨʘʰʝʥʳ ʚʩʝ ʚʝʨʰʠʥʳ, ʧʦʚʪʦʨʷʪʴ: 

4.1. ʆʢʨʘʩʠʪʴ ʚ ʚʳʙʨʘʥʥʳʡ ʮʚʝʪ ʚʩʷʢʫʶ ʚʝʨʰʠʥʫ, ʢʦʪʦʨʘʷ 

ʥʝ ʩʤʝʞʥʘ ʩ ʜʨʫʛʦʡ, ʫʞʝ ʦʢʨʘʰʝʥʥʦʡ ʚ ʵʪʦʪ ʮʚʝʪ. 

4.2. ɺʳʙʨʘʪʴ ʩʣʝʜʫʶʱʠʡ ʮʚʝʪ. 
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ʈʠʩʫʥʦʢ 4. ʈʘʙʦʪʘ ʘʣʛʦʨʠʪʤʘ 

 

ʇʨʠʤʝʥʝʥʠʝ ʘʣʛʦʨʠʪʤʘ 

 

 

ʈʠʩʫʥʦʢ 5. ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʩʝʪʴ 

 

ɼʘʥʥʳʝ ʠ ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʩʯʝʪʳ: 

¶ ɼʣʷ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʨʘʜʠʫʩ ʟʦʥ ʧʦʢʨʳʪʠʷ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ 

ʨʘʚʝʥ 3 ʢʤ, ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ð 9,2 ʢʤ. 

¶ ɺʳʯʠʩʣʠʤ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʙʣʠʞʘʡʰʠʭ ʩʪʘʥʮʠʡ: 

 r1=r(1;2)=r(1;3)=r(1;4)=R0=3ã3å5,1; 
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 r2=r(1;5)=r(1;6)=3Rʟʦʥʳ=9; 

 r3=r(1;7)=r(1;8)=2R0å10,3; 

 

 

ʈʠʩʫʥʦʢ 6. ʈʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʪʘʥʮʠʷʤʠ 

 

ʇʨʝʜʩʪʘʚʠʤ ʩʝʪʴ ʚ ʚʠʜʝ ʛʨʘʬʘ: 

 

 

ʈʠʩʫʥʦʢ 7. ɻʨʘʬ 

 

ʇʝʨʚʳʡ ʰʘʛ: 

ʉʪʝʧʝʥʠ ʚʝʨʰʠʥ: 

11: 5,13; 

10: 9,10; 

9: 8,14,16; 

8: 3,18,20; 
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7: 2,7,15,17; 

6: 6,11,12,19; 

5: 1,4,22; 

4: 21; 

2: 23; 

ɺʳʜʝʣʷʝʤ ʧʝʨʚʦʝ ʥʝʟʘʚʠʩʠʤʦʝ ʤʥʦʞʝʩʪʚʦ: 

 

 

ʈʠʩʫʥʦʢ 8. ɺʳʜʝʣʷʝʤ ʧʝʨʚʦʝ ʥʝʟʘʚʠʩʠʤʦʝ ʤʥʦʞʝʩʪʚʦ 

 

ʇʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʠʡ ʛʨʘʬ:  

 

 

ʈʠʩʫʥʦʢ 9. ʅʦʚʳʡ ʛʨʘʬ 
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ɺʪʦʨʦʡ ʰʘʛ: 

ʆʩʪʘʚʰʠʝʩʷ ʚʝʨʰʠʥʳ ʠ ʠʭ ʩʪʝʧʝʥʠ: 

11: 13; 

10: 9,10; 

9: 8,16; 

8: 3,18,20; 

7: 2,7,17; 

6: 6,11,12; 

5: 1,22; 

ɺʳʜʝʣʷʝʤ ʚʪʦʨʦʝ ʥʝʟʘʚʠʩʠʤʦʝ ʤʥʦʞʝʩʪʚʦ: 

 

 

ʈʠʩʫʥʦʢ 10. ɺʳʜʝʣʷʝʤ ʚʪʦʨʦʝ ʥʝʟʘʚʠʩʠʤʦʝ ʤʥʦʞʝʩʪʚʦ 

 

ʇʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʠʡ ʛʨʘʬ: 

 

 

ʈʠʩʫʥʦʢ 11. ʅʦʚʳʡ ʛʨʘʬ 
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ʊʨʝʪʠʡ ʰʘʛ: 

ʆʩʪʘʚʰʠʝʩʷ ʚʝʨʰʠʥʳ ʠ ʠʭ ʩʪʝʧʝʥʠ: 

10: 9,10; 

9: 16; 

8: 3,18; 

7: 2,17; 

6: 6,11,12; 

5: 22; 

ɺʳʜʝʣʷʝʤ ʪʨʝʪʴʝ ʥʝʟʘʚʠʩʠʤʦʝ ʤʥʦʞʝʩʪʚʦ: 

 

 

ʈʠʩʫʥʦʢ 12. ɺʳʜʝʣʷʝʤ ʪʨʝʪʴʝ ʥʝʟʘʚʠʩʠʤʦʝ ʤʥʦʞʝʩʪʚʦ 

 

ʆʢʦʥʯʘʪʝʣʴʥʦ ʧʦʣʫʯʘʝʤ ʛʨʘʬ ʚʠʜʘ: 

 

 

ʈʠʩʫʥʦʢ 13. ʅʦʚʳʡ ʛʨʘʬ 
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ɻʨʫʧʧʳ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ: 

¶ 1 ʛʨʫʧʧʘ: 4,5,14,15,19,21,23; 

¶ 2 ʛʨʫʧʧʘ: 1,7,8,13,20; 

¶ 3 ʛʨʫʧʧʘ: 3,9,12,17,18; 

¶ 4 ʛʨʫʧʧʘ: 2,6,10,11,16,22; 

 

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʦʜʠʤ ʨʘʩʢʨʘʩʢʫ: 

 

 

ʈʠʩʫʥʦʢ 14. ʈʝʟʫʣʴʪʘʪ 

 

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ, ʝʩʣʠ ʜʣʷ ʦʧʝʨʘʪʦʨʘ ʩʦʪʦ-

ʚʦʡ ʩʚʷʟʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʠʘʧʘʟʦʥʳ ʯʘʩʪʦʪ: 1770,1ð1798,7 ʄɻʮ. 

ʀʪʦʛʦ 28,6 ʄɻʮ, ʪʦʛʜʘ: 

1. 1770,1ð1777,25 (ʄɻʮ). 

2. 1177,25ð1784,4 (ʄɻʮ). 

3. 1784,4ð1791,55 (ʄɻʮ). 

4. 1791,55ð1798,7 (ʄɻʮ). 

ɿʘʢʣʶʯʝʥʠʝ: 

ʊʝʦʨʠʷ ʛʨʘʬʦʚ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʘʢʪʠ-

ʯʝʩʢʠʭ ʟʘʜʘʯ, ʚʢʣʶʯʘʷ ʠ ʥʘʰʫ ʠʩʭʦʜʥʫʶ ʟʘʜʘʯʫ, ʢʦʪʦʨʦʡ ʤʳ ʧʦʩʚʷʪʠʣʠ 

ʵʪʫ ʨʘʙʦʪʫ, ʘ ʠʤʝʥʥʦ ʧʨʠʤʝʥʝʥʠʝ ʘʣʛʦʨʠʪʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ 

ʨʘʩʢʨʘʩʢʠ ʛʨʘʬʘ ʚ ʩʦʪʦʚʦʡ ʩʝʪʠ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʰʝʡ ʮʝʣʠ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ʧʦʩʪʨʦʝʥ ʛʨʘʬ, ʩʦʛʣʘʩʥʦ ʩʪʨʫʢʪʫʨʝ ʩʝʪʠ; ʇʨʠʤʝʥʝʥ ʘʣʛʦʨʠʪʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʨʘʩʢʨʘʩʢʠ ʢ ʧʦʣʫʯʝʥʥʦʤʫ ʛʨʘʬʫ; ʈʘʩʧʨʝʜʝʣʝʥ 

ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʩʢʨʘʩʢʠ. 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɸʣʛʦʨʠʪʤ ʨʘʩʢʨʘʩʢʠ ʛʨʘʬʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ð ʈʝʞʠʤ ʜʦʩʪʫʧʘ. ð 

URL: http://urban-sanjoo.narod.ru/colours.html001 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

20.04.2015). 

2. ɼʦʜʦʥʦʚʘ ʅ.ʃ. ʂʦʥʩʧʝʢʪ ʣʝʢʮʠʡ ʧʦ ʜʠʩʮʠʧʣʠʥʝ ʪʝʦʨʠʷ ʢʦʥʝʯʥʳʭ ʛʨʘʬʦʚ 
ʠ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʉʘʤʘʨʘ: 2010 ð ʩ. 52. 

3. ʅʦʩʦʚ ɺ.ʀ., ɹʝʨʥʰʪʝʡʥ ʊ.ɺ. ʕʣʝʤʝʥʪʳ ʪʝʦʨʠʠ ʛʨʘʬʦʚ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. 

ʅʦʚʦʩʠʙʠʨʩʢ, 2008. ð 107 ʩ. 

4. ʇʨʠʥʮʠʧ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʘʩʪʦʪ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ð 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ. ð URL: http://afu.com.ua/gsm/princip-povtornogo-

ispolzovaniya-chastot (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 20.04.2015). 

5. ʉʦʪʦʚʘʷ ʩʚʷʟʴ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ð ʈʝʞʠʤ ʜʦʩʪʫʧʘ. ð URL: 

http://klin-gsm.ru/index.php?id=001 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 20.04.2015). 
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ʉɽʂʎʀʗ 2.  

ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ 

 

2.1. ʉʀʉʊɽʄʅʓʁ ɸʅɸʃʀɿ, ʋʇʈɸɺʃɽʅʀɽ 

 ʀ ʆɹʈɸɹʆʊʂɸ ʀʅʌʆʈʄɸʎʀʀ 

 

ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅɸʗ ʉʀʉʊɽʄɸ ʆʎɽʅʂʀ 

ʌʀʅɸʅʉʆɺʆ-ʕʂʆʅʆʄʀʏɽʉʂʆɻʆ  

ʉʆʉʊʆʗʅʀʗ ʇʈɽɼʇʈʀʗʊʀʗ  
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ɸʅʅʆʊɸʎʀʗ 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʥʝʢʦʪʦʨʳʭ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʤʝʪʦʜʦʚ. ɺ ʦʪʣʠʯʠʝ 

ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ, ʥʝʜʦʩʪʘʪʢʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

ʠʭ ʩʪʘʪʠʯʥʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʥʘ ʧʨʦʰʣʦʝ, ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʦʮʝʥʢʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʫʯʠʪʳʚʘʶʪ ʧʝʨʩʧʝʢʪʠʚʳ 

ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʝʞʝʣʠ ʝʛʦ ʥʘʩʪʦʷʱʝʝ ʠʣʠ ʧʨʦʰʣʦʝ ʩʦʩʪʦʷʥʠʷ. 

ABSTRACT  
The purpose of this paper at discussing some of the dynamic methods 

of evaluation of the enterprise, as well as the development of an automated 

system of evaluation of financial and economic status of the company based 

on these methods. As opposed to the patrimonial assessment methods, 

which have the disadvantage of being static and past-oriented, the dynamic 

methods of assessing a company or a business take more into account its 

future than its present or its past. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ; ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ; 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʜʦʙʘʚʣʝʥʥʘʷ ʩʪʦʠʤʦʩʪʴ; ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ; 

ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. 

Keywords: dynamic methods; Cash ï Flow; economic value added; 

computer-aided system; financial and economic situation 

 

ʄʝʪʦʜ ʜʦʩʪʫʧʥʦʛʦ (ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʦʛʦ) ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ 
ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʬʠʥʘʥʩʦʚʳʡ ʧʦʪʦʢ, ʫʤʝʥʴʰʝʥʥʳʡ ʧʦʩʨʝʜʩʪʚʦʤ 

ʘʢʪʫʘʣʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʢʘʢ ʧʝʨʝʨʳʚ ʟʘ ʧʦʩʣʝʜʥʠʡ ʛʦʜ ʪʦʯʥʦ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʢʦʛʜʘ ʧʨʦʩʯʠʪʳʚʘʶʪʩʷ 

ʦʩʪʘʪʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ ʘʢʪʠʚʦʚ, ʩʪʦʠʤʦʩʪʴ ʙʠʟʥʝʩʘ ʠʣʠ ʩʘʤʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ [4]. 

 

ὠὈὅὊ
ὅὊ Ὅ

ρ Ὥ

ὠ

ρ Ὥ

ὅὊ Ὅ ὠ

ρ Ὥ
 

 

ʛʜʝ: ὠὈὅὊ ð ʩʪʦʠʤʦʩʪʴ ʘʢʪʠʚʦʚ ʠʣʠ ʢʦʤʧʘʥʠʠ ʧʦʩʣʝ ʩʥʠʞʝʥʠʷ 

(ʘʢʪʫʘʣʠʟʘʮʠʠ) ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʪʦʢʘ (ú); 

ὅὊ ð (ʜʦʩʪʫʧʥʳʡ) ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ ʥʘʣʠʯʥʳʡ (ú); 

Ὅ ð ʠʥʚʝʩʪʠʮʠʠ ʥʘ ʦʙʥʦʚʣʝʥʠʝ ʠʣʠ ʧʦʜʜʝʨʞʘʥʠʝ ʙʠʟʥʝʩʘ (ú); 

ὠ ð ʦʩʪʘʪʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ (ú); 

Ὥ ð ʩʪʘʚʢʘ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ; 

n ð ʧʦʩʣʝʜʥʠʡ ʛʦʜ ʧʝʨʠʦʜʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 
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ʇʦʜʭʦʜʳ ʥʘ ʦʩʥʦʚʝ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ (ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʠ ʨʳʥʦʯʥʦʡ). 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʜʦʙʘʚʣʝʥʥʘʷ ʩʪʦʠʤʦʩʪʴ ð çʘʣʴʪʝʨʥʘʪʠʚʥʘʷ 

ʩʪʦʠʤʦʩʪʴè, ʪ. ʝ. ʩʪʦʠʤʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʡ ʠʥʚʝʩʪʦʨʳ 

ʥʘʜʝʶʪʩʷ ʧʦʣʫʯʠʪʴ [4]. 

 

ὉὠὃὔὕὖὃὝὑ ὖzὓὅὅ 
 

ʛʜe:  Ὁὠὃ ð ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʜʦʙʘʚʣʝʥʥʘʷ ʩʪʦʠʤʦʩʪʴ (ú); 

ὔὕὖὃὝ ð ʯʠʩʪʘʷ ʦʧʝʨʘʮʠʦʥʥʘʷ ʧʨʠʙʳʣʴ ʧʦʩʣʝ ʥʘʣʦʛʦʦʙʣʦ-

ʞʝʥʠʷ (ú); 

ὑ ð ʦʙʱʘʷ ʩʫʤʤʘ ʘʢʪʠʚʦʚ (ʩʦʙʩʪʚʝʥʥʳʭ + ʦʙʷʟʘʪʝʣʴʩʪʚ) (ú); 

ὖὓὅὅ ð ʚʟʚʝʰʝʥʥʘʷ ʩʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ ʢʘʧʠʪʘʣʘ (%). 

 

Ὁ ὃὔὃ
Ὁὠὃ

ρ Ὥ
 

 

ʛʜʝ:  Ὁð ʩʪʦʠʤʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ (ú); 

ὃὔὃð ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʡ ʫʯʝʪ ʯʠʩʪʳʭ ʘʢʪʠʚʦʚ (ú); 

i ð ʦʙʥʦʚʣʝʥʥʘʷ (ʘʢʪʫʘʣʴʥʘʷ) ʩʪʘʚʢʘ (ʢʦʵʬʬʠʮʠʝʥʪ); 

n ð ʢʦʣʠʯʝʩʪʚʦ ʣʝʪ (ʧʝʨʠʦʜ) ʪʦʯʥʦʛʦ ʧʨʦʛʥʦʟʥʦʛʦ ʧʝʨʠʦʜʘ; 

Ὁὠὃ ð ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʜʦʙʘʚʣʝʥʥʘʷ ʩʪʦʠʤʦʩʪʴ ʟʘ ʧʦʩʣʝʜʥʠʡ ʛʦʜ 

ʷʚʥʦʛʦ (ʪʦʯʥʦʛʦ) ʧʨʦʛʥʦʟʥʦʛʦ ʧʝʨʠʦʜʘ (ú). 

ʈʳʥʦʯʥʘʷ ʜʦʙʘʚʣʝʥʥʘʷ ʩʪʦʠʤʦʩʪʴ ð ʨʳʥʦʯʥʘʷ ʦʮʝʥʢʘ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʟʘʝʤʥʦʛʦ ʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ [2] 

 

ὓὠὃ
Ὁὠὃ

ρ Ὥ
 

 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʜʘʥʥʳʭ ʟʘ 2011ð2014 ʛʛ. ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʝʜʧʨʠʷʪʠʷʤ: 

ʆɸʆ çʇʨʦʝʢʪʥʳʡ ʠʥʩʪʠʪʫʪ çɸʥʘʧʘʛʨʘʞʜʘʥʧʨʦʝʢʪè, ʆɸʆ çʉʘʬʴʷʥè, 

ʆɸʆ çɹʝʣʦʨʝʯʝʥʩʢʠʝ ʪʝʧʣʦʩʝʪʠè (ʚ 2012 ʛ. ʧʨʠʟʥʘʥʦ ʙʘʥʢʨʦʪʦʤ), 

ʆɸʆ çɸʛʘʪè, ʆɸʆ çʋʧʨʘʚʜʦʤ ʜʟʝʨʞʠʥʩʢʦʛʦ ʨʘʡʦʥʘè, OAO çʂʫʙʘʥʴ-

ʵʣʝʢʪʨʦè, ʆɸʆ çɸʨʤʘʚʠʨʩʢʦʝ ʧʦʣʠʛʨʘʬʧʨʝʜʧʨʠʷʪʠʝè, ʆɸʆ 

çɻʝʦʨʛʠʝʚʩʢʦʝè, ʆɸʆ çʄʠʭʘʡʣʦʚʩʢʠʡ ʧʝʨʝʚʘʣè. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ çʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʮʝʥʢʠ 

ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʦʩʥʦʚʝ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚè, ʢʦʪʦʨʘʷ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
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ʤʝʪʦʜʘ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʦʛʦ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ 

ʥʘ 99 % ʙʝʟʦʰʠʙʦʯʥʦ ʦʧʨʝʜʝʣʷʝʪ ʩʦʩʪʦʷʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʙʫʜʫʱʝʤ, 

ʧʦʜʭʦʜʳ ʥʘ ʦʩʥʦʚʝ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ð ʥʘ 88,9 %.  

 

 

ʈʠʩʫʥʦʢ 1. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʮʝʥʢʠ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʦʩʥʦʚʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʮʝʥʢʠ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ 

 

 

ʈʠʩʫʥʦʢ 2. ʈʘʙʦʯʠʡ ʩʪʦʣ ʧʨʦʛʨʘʤʤʳ 
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ʈʠʩʫʥʦʢ 3. ɺʚʦʜ ʜʘʥʥʳʭ 

 

 

ʈʠʩʫʥʦʢ 4. ʂʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ 

 

ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʟʨʘʙʦʪʘʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ çʌʠʥʘʥʩʦʚʳʡ ʘʥʘʣʠʟ ʧʨʝʜʧʨʠʷʪʠʷè (ʨʠʩʫʥʦʢ 2ð4). 

ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʙʫʜʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʦʮʝʥʢʠ ʬʠʥʘʥʩʦʚʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʥʚʝʩʪʦʨʘʤʠ ʜʣʷ 

ʦʮʝʥʢʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ. 
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʟʦʨʦʤ web 

ʩʝʨʚʠʩʘ Semantics3 ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ, ʘʛʨʝʛʘʮʠʠ 

ʟʥʘʥʠʡ ʦ ʪʦʚʘʨʘʭ ʩ ʨʘʟʣʠʯʥʳʭ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʚ, ʚʳʷʚʣʷʶʪʩʷ ʝʛʦ 

ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʜʘʥʥʦʛʦ ʩʝʨʚʠʩʘ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 
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ʧʨʠʣʦʞʝʥʠʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʮʝʥ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʪʦʚʘʨʳ 

ʚ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʭ.  

ABSTRACT 

This article discusses issues related to the review of the web service 

Semantics3 intended to organize, the aggregation of knowledge about 

products from different online stores reveals its strengths and weaknesses, 

the possibility of using this service as a data source for the development of 

the application of forecasting the prices of consumer goods online stores. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Semantics3; ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ; ʢʘʪʝʛʦʨʠʠ; 

ʪʦʚʘʨʳ; ʧʨʦʜʘʚʮʳ. 

Keywords: Semantics3; forecasting; categories; products; vendors. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʩʫʱʝʩʪʚʫʶʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʚʘʨʦʚ 

ʠ ʫʩʣʫʛ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. ʈʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʩʜʝʣʘʣʦ ʚʦʟʤʦʞʥʳʤ ʚʝʩʪʠ ʨʘʟʥʳʝ ʚʠʜʳ 

ʪʦʨʛʦʚʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʩʣʫʛ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʘ ʪʘʢ ʞʝ ʧʨʠʚʝʣʦ 

ʢ ʩʦʟʜʘʥʠʶ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʚ ð ʩʝʨʚʠʩʦʚ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʪʦʨʛʦʚʣʠ. 

ʆʛʨʦʤʥʦʝ ʢʦʣ-ʚʦ ʵʪʠʭ ʩʝʨʚʠʩʦʚ ʧʦʷʚʠʚʰʠʭʩʷ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʴ 

ʣʝʪ ʠ ʦʛʨʦʤʥʳʡ ʩʧʨʦʩ ʥʘ ʠʭ ʫʩʣʫʛʠ ʧʨʠʚʝʣʦ ʢ ʨʘʟʚʠʪʠʶ ʠʜʝʠ ʩʚʝʜʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʜʝʥʪʠʯʥʳʭ ʪʦʚʘʨʘʭ ʚ ʝʜʠʥʫʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ Semantics3. ɽʜʠʥʩʪʚʝʥʥʘʷ ʚ ʩʚʦʝʤ ʨʦʜʝ 

ʩʠʩʪʝʤʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʤʠʨʝ, ʧʦ ʩʫʪʠ ʩʚʦʝʡ ʷʚʣʷʝʪʩʷ ʘʛʨʝʛʘʪʦʨʦʤ 

ʪʦʚʘʨʦʚ ʨʘʟʤʝʱʝʥʥʳʭ ʚ ʜʨʫʛʠʭ ʩʝʨʚʠʩʘʭ (ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʭ). ɼʘʥʥʘʷ 

ʩʠʩʪʝʤʘ ʪʘʢ ʧʨʝʜʦʩʪʘʚʣʷʝʪ API ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʩʚʦʝʡ ʙʘʟʝ ʜʘʥʥʳʭ. 

ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʨʘʙʦʪʳ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʪʦ, 

ʯʪʦ ʦʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʘʥʥʳʝ ʦ ʪʦʚʘʨʘʭ, ʢʘʪʝʛʦʨʠʷʭ, ʧʨʦʜʘʚʮʘʭ, 

ʘ ʪʘʢ ʞʝ ʮʝʥʘʭ ʥʘ ʚʩʝ ʢʘʪʝʛʦʨʠʠ ʠ ʛʨʫʧʧʳ ʪʦʚʘʨʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ. ʆʥʘ ʪʘʢ ʞʝ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʪʘʢʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ, ʥʘʧʨʠʤʝʨ, ʢʘʢ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʮʝʥʳ ʪʦʚʘʨʘ 

ʦʪ ʮʝʥʳ ʥʘ ʚʩʝʭ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʭ ʧʨʦʜʘʶʱʠʡ ʜʘʥʥʳʡ ʪʦʚʘʨ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʝ, 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʷ ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʮʝʥʳ 

ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʪʦʚʘʨʳ, ʦʧʨʘʚʜʘʥʦ. 

ʅʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʠʟʫʯʠʪʴ ʨʘʙʦʪʫ 

ʚʳʰʝʦʧʠʩʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʚʳʷʚʠʪʴ ʝʝ ʩʠʣʴʥʳʝ, ʘ ʪʘʢ ʞʝ ʩʣʘʙʳʝ 

ʩʪʦʨʦʥʳ, ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʫʢʪʫʨʫ ʝʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʘ ʪʘʢ ʞʝ ʬʫʥʢʮʠʠ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ ʚʥʝʰʥʝʛʦ ʜʦʩʪʫʧʘ (API).  

ʉʪʨʫʢʪʫʨʘ ɹɼ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʠ ʠʟʫʯʝʥʘ, ʠ ʚ ʦʙʱʝʤ 

ʩʣʫʯʘʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦ ʬʘʢʪʫ 3 ʩʫʱʥʦʩʪʠ: 

¶ ʧʨʦʜʫʢʪʳ 



40 

¶ ʢʘʪʝʛʦʨʠʠ 

¶ ʧʨʦʜʘʚʮʳ 

ʌʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ API, ʪʘʢ ʞʝ ʩʚʝʜʝʥʳ ʢ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ 

ʜʘʥʥʳʭ ʦʙ ʵʪʠʭ ʩʫʱʥʦʩʪʷʭ, ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʛʦ 

ʧʦʠʩʢʘ ʧʦ ʪʦʚʘʨʘʤ, ʢʘʪʝʛʦʨʠʷʤ ʠ ʧʨʦʜʘʚʮʘʤ. 

ɺ ʩʣʫʯʘʝ ʩ ʧʨʦʜʫʢʪʘʤʠ Sematics3 ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʯʝʥʴ ʤʥʦʛʦ 

ʠʥʬʦʨʤʘʮʠʠ ʩʚʷʟʘʥʥʦʡ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʦʚʘʨʘ, 

ʩ ʝʛʦ ʪʦʚʘʨʥʦʡ ʢʘʪʝʛʦʨʠʝʡ, ʘ ʪʘʢ ʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʘʩʩʫ ʩʩʳʣʦʢ 

ʥʘ ʨʘʟʣʠʯʥʳʝ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʳ ʛʜʝ ʜʘʥʥʳʡ ʪʦʚʘʨ ʬʠʛʫʨʠʨʫʝʪ. 

ɺ ʩʠʩʪʝʤʝ ʣʶʙʦʡ ʪʦʚʘʨ ʠʤʝʝʪ ʣʦʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ð ʢʣʶʯ 

ʠʤʝʥʫʝʤʳʡ sem3_id ʠʩʧʦʣʴʟʫʷ ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʙʳʩʪʨʦ ʥʘʡʪʠ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʜʫʢʪʝ ʚ ʜʘʥʥʦʤ ʩʝʨʚʠʩʝ. ʇʦʠʩʢ ʠ ʠʥʜʝʢʩʘʮʠʷ 

ʪʦʚʘʨʦʚ ʩʘʤʠʤ Semantics3 ʥʘ ʪʦʨʛʦʚʳʭ ʧʣʦʱʘʜʢʘʭ ʪʘʢʠʭ ʢʘʢ e-bay, 

amazon ʚʝʜʝʪʩʷ ʧʦ ʤʠʨʦʚʳʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘʤ ʪʦʚʘʨʦʚ ʪʘʢʠʤʠ ʢʘʢ 

EAN ʠ EPC. 

ʇʨʠʤʝʨ ʟʘʧʨʦʩʘ ʥʘ ʧʦʠʩʢ ʪʦʚʘʨʘ ʧʦ ʢʣʶʯʫ sem3id ʠ ʦʪʚʝʪ ʩʝʨʚʠʩʘ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 

ʈʠʩʫʥʦʢ 1. ʆʢʥʦ ʟʘʧʨʦʩʘ ʠ ʦʪʚʝʪʘ ʩʝʨʚʠʩʘ semantics3 

ʧʦ ʫʥʠʢʘʣʴʥʦʤʫ ʢʣʶʯʫ sem3_id 

 

ʊʘʢ ʞʝ ʜʘʥʥʳʡ ʩʝʨʚʠʩ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʩʪʫʧ ʢ ʩʫʱʥʦʩʪʠ 

çcategoriesè ʪ. ʝ. ʢʘʪʝʛʦʨʠʠ ʪʦʚʘʨʦʚ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʥʬʦʨʤʘʮʠʠ 

ʥʝ ʪʘʢ ʤʥʦʛʦ, ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʥʪʝʨʝʩʥʳʤ ʤʦʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʩʝʨʚʠʩ ʦʪʜʘʝʪ ʥʝ ʧʨʦʩʪʦ ʠʤʷ ʢʘʪʝʛʦʨʠʠ ʠ ʝʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, 

ʥʦ ʪʘʢ ʞʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʨʦʜʠʪʝʣʴʩʢʦʡ ʢʘʪʝʛʦʨʠʠ ʪʦʚʘʨʘ, ʯʪʦ ʚ ʜʘʣʴ-

ʥʝʡʰʝʤ ʧʦʟʚʦʣʷʝʪ ʚʳʩʪʨʦʠʪʴ ʜʝʨʝʚʦ ʢʘʪʝʛʦʨʠʡ. 

ʇʦʩʣʝʜʥʷʷ, ʠ, ʧʦ ʩʫʪʠ, ʩʘʤʘʷ ʚʘʞʥʘʷ ʯʘʩʪʴ ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʩʙʦʨʘ 

ʠʩʪʦʨʠʠ ʮʝʥ, ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ð ʵʪʦ ʩʫʱʥʦʩʪʴ 
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ʧʨʦʜʘʚʮʘ. ʀʤʝʥʥʦ ʧʨʦʜʘʚʮʳ ʚʳʩʪʘʚʣʷʶʪ ʮʝʥʳ ʥʘ ʪʦʚʘʨʳ. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʩʫʱʥʦʩʪʴ ʧʨʦʜʘʚʝʮ ʥʝ ʷʚʣʷʝʪʩʷ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʡ, ʠ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʥʝ ʠʤʝʝʪ ʩʚʦʝʛʦ ʫʥʠʢʘʣʴʥʦʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʚ ʩʠʩʪʝʤʝ, 

ʘ ʠʤʝʝʪ ʪʦʣʴʢʦ ʠʤʷ, ʥʘʟʥʘʯʘʝʤʦʝ ʢʘʞʜʳʤ ʧʨʦʜʘʚʮʦʚ ʥʘ ʢʘʞʜʦʤ 

ʠʟ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʚ. ʅʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦ ʜʘʥʥʦʤʫ ʠʤʝʥʠ 

ʧʨʦʜʘʚʮʘ ʤʦʞʥʦ ʩ ʦʧʨʝʜʝʣʸʥʥʳʤ ʧʨʦʮʝʥʪʦʤ ʧʦʛʨʝʰʥʦʩʪʠ ʟʘʧʨʦʩʠʪʴ 

ʫ ʩʝʨʚʠʩʘ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʛʜʘ ʥʘ ʢʘʢʠʭ ʠʥʪʝʨʥʝʪ ʧʣʦʱʘʜʢʘʭ ʠ ʢʘʢʠʝ 

ʚʠʜʳ ʪʦʚʘʨʦʚ ʵʪʦʪ ʧʨʦʜʘʚʝʮ ʚʳʩʪʘʚʣʷʣ ʥʘ ʧʨʦʜʘʞʫ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʨʘʙʦʪʫ ʩ ʜʘʥʥʳʤ ʩʝʨʚʠʩʦʤ, ʠ ʦʮʝʥʠʚ ʝʛʦ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʯʪʦ ʯʝʨʝʟ ʟʘʧʨʦʩ ʚʠʜʘ çʪʦʚʘʨ-

ʧʨʦʜʘʚʝʮ-ʮʝʥʘè ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʩʪʦʨʠʶ ʮʝʥ ʥʘ ʨʘʟʥʳʝ ʪʦʚʘʨʳ, 

ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʠ ʥʝʦʙʭʦʜʠʤʘ ʚ ʢʘʯʝʩʪʚʝ ʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ʅʝʜʦʩʪʘʪʢʠ ʫ ʜʘʥʥʦʛʦ ʩʝʨʚʠʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʩʙʦʨʘ 

ʟʥʘʥʠʡ ʦ ʪʦʚʘʨʘʭ ʚ ʠʥʪʝʨʥʝʪʝ ʚʳʷʚʣʝʥʳ ʥʝ ʙʳʣʠ, ʢʨʦʤʝ ʪʦʛʦ, 

ʯʪʦ ʚ ʙʝʩʧʣʘʪʥʦʡ ʣʠʮʝʥʟʠʠ ʝʩʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʢʦʣ-ʚʦ ʚʭʦʜʷʱʠʡ 

ʟʘʧʨʦʩʦʚ ʚ 1000. ɺ ʧʣʘʪʥʦʡ ʚʝʨʩʠʠ ʵʪʦʪ ʧʦʨʦʛ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʘʚʪʦʨ, ʠʟʫʯʠʚ ʨʘʙʦʪʫ ʜʘʥʥʦʛʦ ʩʝʨʚʠʩʘ, ʧʨʦʘʥʘʣʠ-

ʟʠʨʦʚʘʚ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʚʟʷʣ ʜʘʥʥʳʡ ʩʝʨʚʠʩ ʟʘ ʦʩʥʦʚʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʠʩʪʦʨʠʠ ʮʝʥ ʥʘ ʪʦʚʘʨʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ɺ ʦʙʱʠʭ 

ʯʝʨʪʘʭ ʩʪʨʫʢʪʫʨʘ ʙʫʜʫʱʝʡ ʩʠʩʪʝʤʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 

ʈʠʩʫʥʦʢ 2. ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʮʝʥ 

c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʨʚʠʩʘ Semantics3 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʇʨʘʢʪʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ. ɹʘʟʘ ʜʘʥʥʳʭ ʦʧʠʩʘʥʠʡ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

46 ʤʠʣʣʠʦʥʦʚ ʪʦʚʘʨʦʚ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ðʈʝʞʠʤ ʜʦʩʪʫʧʘ. ð URL: 

http://mkechinov.ru/310.html. ð ɿʘʛʣ. ʩ ʵʢʨʘʥʘ. 
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʘʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ 

ʙʝʩʧʠʣʦʪʥʳʤʠ ʣʝʪʘʪʝʣʴʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʳʭ 

ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʨʝʜʣʦʞʝʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʘʚʪʦʤʘʪʠʟʠ-

ʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ. ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ABSTRACT 

In article features and algorithm of control of unmanned aerial 

vehicles for monitoring of natural and technogenic objects are considered, 

the complex automated system is offered. The results of simulation 

experiments. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʚʘʜʨʦʢʦʧʪʝʨ; ʙʝʩʧʠʣʦʪʥʳʡ ʣʝʪʘʪʝʣʴʥʳʡ 

ʘʧʧʘʨʘʪ; ʧʦʟʠʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ; ʪʝʦʨʠʷ ʫʧʨʘʚʣʝʥʠʷ, ʤʦʥʠʪʦʨʠʥʛ. 
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Keywords: quadrocopter; unmanned aerial vehicle; positioning 

control; control theory; monitoring. 

 

ɺʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʣʦʢʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʳʭ 

ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʫʛʨʦʟ ʜʣʷ ʞʠʟʥʠ 

ʯʝʣʦʚʝʢʘ, ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ ʠ ʬʦʪʦʬʠʢʩʘʮʠʠ ʦʙʲʝʢʪʦʚ 

ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩ ʥʝʢʦʪʦʨʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ 

ʩʪʘʚʠʪ ʨʷʜ ʟʘʜʘʯ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʚʠʪʠʝ 

ʙʝʩʧʠʣʦʪʥʳʭ ʘʧʧʘʨʘʪʦʚ ð ʥʘʟʝʤʥʳʭ, ʧʦʜʚʦʜʥʳʭ, ʣʝʪʘʪʝʣʴʥʳʭ. ʆʜʥʠʤ 

ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʪʨʝʙʫʶʪʩʷ 

ʥʝʜʦʨʦʛʠʝ ʠ ʧʨʦʩʪʳʝ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʧʧʘʨʘʪʳ ʚʦʟʜʫʰʥʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ ð ʙʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ (ɹʇʃɸ) 

ʤʫʣʴʪʠʨʦʪʦʨʥʦʛʦ ʪʠʧʘ.  

ʄʫʣʴʪʠʨʦʪʦʨʥʳʝ ʘʧʧʘʨʘʪʳ ʠʤʝʶʪ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ 

ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʟʘʜʘʯ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ ʠʤʝʶʪ ʯʸʪʥʦʝ ʯʠʩʣʦ ʚʠʥʪʦʚ 

ʧʦʩʪʦʷʥʥʦʛʦ ʰʘʛʘ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʣʝʛʢʠʝ, 

ʭʦʨʦʰʦ ʫʩʪʦʡʯʠʚʳʝ ʠ ʫʧʨʘʚʣʷʝʤʳʝ ʨʦʙʦʪʳ ʩ ʯʝʪʳʨʴʤʷ ʚʠʥʪʘʤʠ ð 

ʢʚʘʜʨʦʢʦʧʪʝʨʳ. ʂʘʞʜʳʡ ʚʠʥʪ ʧʨʠʚʦʜʠʪʩʷ ʚ ʜʚʠʞʝʥʠʝ ʩʦʙʩʪʚʝʥʥʳʤ 

ʜʚʠʛʘʪʝʣʝʤ. ʈʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʦʩʥʘʱʝʥʳ ʤʠʢʨʦʢʦʥʪʨʦʣ-

ʣʝʨʥʦʡ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ, ʩʧʦʩʦʙʥʳ ʥʝʩʪʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ 

ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʬʦʪʦ- ʠʣʠ ʚʠʜʝʦʘʧʧʘʨʘʪʫʨʫ. ʊʨʫʜʥʦʩʪʠ, ʩ ʢʦʪʦʨʳʤʠ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʨʘʟʨʘʙʦʪʯʠʢʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʜʠʩʪʘʥ-

ʮʠʦʥʥʦ-ʧʠʣʦʪʠʨʫʝʤʳʤ ʘʧʧʘʨʘʪʘʤ, ʦʙʱʝʠʟʚʝʩʪʥʳ [4; 6]. ɺ ʥʘʫʯʥʳʭ ʧʫʙʣʠ-

ʢʘʮʠʷʭ ʚʦʧʨʦʩʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪ-

ʚʝʥʥʳʤ ʜʚʠʞʝʥʠʝʤ ʙʝʩʧʠʣʦʪʥʳʭ ʘʧʧʘʨʘʪʦʚ ʦʩʚʝʱʝʥʳ, ʥʘʧʨʠʤʝʨ, 

ʚ [1; 2; 4; 6]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʮʝʣʝʡ ʥʝʜʦʩ-

ʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ ʜʠʥʘʤʠʢʘ ʨʝʞʠʤʦʚ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʧʨʠ 

ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ.  

ʉ ʮʝʣʴʶ ʚʳʧʦʣʥʝʥʠʷ ʦʩʤʦʪʨʘ ʩ ʚʦʟʜʫʭʘ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦ-

ʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ 

ʨʘʟʨʘʙʦʪʘʥ ʤʦʜʫʣʴʥʳʡ ʢʦʤʧʣʝʢʩ. ʈʘʙʦʪʘ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʪʨʠ ʵʪʘʧʘ: 

1. ʀʟʫʯʝʥʠʝ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʢʘʢ ʵʣʝʢʪʨʦʥʥʦʡ, ʪʘʢ ʠ ʧʨʦʛ-

ʨʘʤʤʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ; 

2. ʉʦʟʜʘʥʠʝ ʙʝʩʧʠʣʦʪʥʦʡ ʤʫʣʴʪʠʨʦʪʦʨʥʦʡ ʩʠʩʪʝʤʳ; 

3. ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩ ʮʝʣʴʶ 
ʧʦʚʳʰʝʥʠʷ ʠ ʥʘʜʸʞʥʦʩʪʠ ʧʦʣʸʪʦʚ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʦ ʫʛʣʘʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ.  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ ʯʝʪʳʨʝʭʨʦʪʦʨʥʘʷ ʤʦʜʝʣʴ 

ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʜʚʠʛʘʪʝʣʝʡ ʪʠʧʘ çXè, ʩʦʛʣʘʩʥʦ ʨʠʩʫʥʢʫ 1 [1].  
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ʈʠʩʫʥʦʢ 1. ʏʝʪʳʨʝʭʨʦʪʦʨʥʳʡ ʙʝʩʧʠʣʦʪʥʳʡ ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ 

ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʜʚʠʛʘʪʝʣʝʡ ʧʦ ʪʠʧʫ çʍè 

 

ɺ ʢʦʤʧʣʝʢʩ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ɹʇʃɸ ʤʫʣʴʪʠʨʦʪʦʨʥʦʛʦ ʪʠʧʘ ʚʭʦʜʷʪ: 

¶ ʧʦʣʝʪʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ñʉrius all in one proò, ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʟʘʜʘʯ. 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʦʣʦʞʝʥʠʠ ʢʚʘʜʨʦʢʦʧʪʝʨʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦʙʠʨʘʝʪʩʷ 

ʩ ʪʨʸʭʦʩʝʚʦʛʦ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʠ ʪʨʸʭʦʩʝʚʦʛʦ ʛʠʨʦʩʢʦʧʘ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ 

ʧʦʣʸʪʥʳʤ ʢʦʥʪʨʦʣʣʝʨʦʤ ʧʦ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ ʚ ʚʠʜʝ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʛʣʘʭ ʢʨʝʥʘ, ʪʘʥʛʘʞʘ, ʨʳʩʢʘʥʴʷ ʠ ʫʩʢʦʨʝʥʠʷ. 

¶ ʙʝʩʢʦʣʣʝʢʪʦʨʥʳʝ ʜʚʠʛʘʪʝʣʠ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʵʬʬʝʢʪʠʚʥʳʤ 

ʪʦʢʦʤ 4ð10 A, ʨʘʙʦʯʠʤ ʥʘʧʨʷʞʝʥʠʝʤ 12 ɺ. ʋʧʨʘʚʣʝʥʠʝ ʯʘʩʪʦʪʦʡ 

ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʝʡ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʸʪ ʨʝʛʫʣʷʪʦʨʦʚ ʭʦʜʘ, ʥʘ ʢʦʪʦʨʳʝ 

ʩ ʢʦʥʪʨʦʣʣʝʨʘ ʧʦʜʘʸʪʩʷ ʩʠʛʥʘʣ ʰʠʨʦʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʤʦʜʫʣʷʮʠʠ 

(ʐʀʄ) ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʜʚʠʛʘʪʝʣʝʡ. 

¶ ʣʠʪʠʡ-ʧʦʣʠʤʝʨʥʳʡ ʘʢʢʫʤʫʣʷʪʦʨ ʩ ʪʦʢʦʤ 2600 ʤɸ/ʯ 

ʠ ʥʘʧʨʷʞʝʥʠʝʤ 11.1 ɺ ʜʣʷ ʧʠʪʘʥʠʷ ʜʚʠʛʘʪʝʣʝʡ ʠ ʙʦʨʪʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ; 

¶ ʧʝʨʝʥʦʩʥʦʡ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʢʘʢ ʧʫʣʴʪ ʩʙʦʨʘ ʚʩʝʭ 

ʜʘʥʥʳʭ ʦʪ ʜʘʪʯʠʢʦʚ ʦ ʧʦʣʝʪʝ. 

ʇʨʠ ʧʦʣʝʪʝ ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʦʣʦʞʝʥʠʷ 

ʢʚʘʜʨʦʢʦʧʪʝʨʘ ʧʦ ʪʨʝʤ ʦʩʷʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʛʦ ʮʝʥʪʨʘ: X (ʢʨʝʥ), Y 

(ʪʘʥʛʘʞ), Z (ʨʳʩʢʘʥʴʝ), ʨʠʩʫʥʦʢ 2 [6].  

ʇʨʦʛʨʘʤʤʘ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʙʘʪʳʚʘʝʪ ʜʘʥʥʳʝ, ʧʦʩʪʫʧʘʶʱʠʝ 

ʦʪ ʜʘʪʯʠʢʦʚ ʫʛʣʦʚ ʥʘʢʣʦʥʘ ʠ ʫʩʢʦʨʝʥʠʷ, ʠ, ʠʩʭʦʜʷ ʠʟ ʥʠʭ, ʦʧʨʝʜʝʣʷʝʪ, 

ʢʘʢʠʝ ʜʚʠʛʘʪʝʣʠ ʜʦʣʞʥʳ ʚʨʘʱʘʪʴʩʷ ʙʳʩʪʨʝʝ, ʘ ʢʘʢʠʝ ʤʝʜʣʝʥʥʝʝ.  

ʈʝʘʢʮʠʷ ʥʘ ʠʟʤʝʥʝʥʠʝ ʞʝʣʘʝʤʦʛʦ ʫʛʣʘ ʢʨʝʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩʫʥʢʝ 3.  

 

https://www.google.ru/search?q=crius+all+in+one+pro&newwindow=1&client=opera&biw=1280&bih=915&site=webhp&tbm=isch&tbo=u&source=univ&sa=X&ei=0yZPVcS-E-qoygPii4CYCw&ved=0CBsQsAQ
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ʈʠʩʫʥʦʢ 2. ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʢʚʘʜʨʘʢʦʧʪʝʨʘ ʠ ʫʛʣʳ ʊʝʡʪïɹʨʘʡʥʘ 

 

 

ʈʠʩʫʥʦʢ 3. ʈʝʘʢʮʠʷ ʩʠʩʪʝʤʳ ʥʘ ʠʟʤʝʥʝʥʠʝ ʞʝʣʘʝʤʦʛʦ ʫʛʣʘ 

 

ʅʘ ʨʠʩʫʥʢʝ 3 ʚʠʜʥʦ, ʯʪʦ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʞʝʣʘʝʤʳʡ ʫʛʦʣ 

ʢʨʝʥʘ ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ.  

ʈʝʘʢʮʠʷ ʥʘ ʠʟʤʝʥʝʥʠʝ ʞʝʣʘʝʤʦʛʦ ʪʘʥʛʘʞʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

 

ʈʠʩʫʥʦʢ 4. ʈʝʘʢʮʠʷ ʩʠʩʪʝʤʳ ʥʘ ʠʟʤʝʥʝʥʠʝ ʞʝʣʘʝʤʦʛʦ ʪʘʥʛʘʞʘ 
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ʀʟ ʨʠʩʫʥʢʘ 4 ʚʠʜʥʦ, ʢʘʢ ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʫʛʦʣ ʩʪʨʝʤʠʪʩʷ 

ʢ ʞʝʣʘʝʤʦʤʫ. ʆʜʥʘʢʦ ʥʘ 5 ʩʝʢʫʥʜʝ ʤʳ ʚʠʜʠʤ ʩʠʣʴʥʦʝ ʨʘʩʭʦʞʜʝʥʠʝ 

ʤʝʞʜʫ ʜʚʫʤʷ ʛʨʘʬʠʢʘʤʠ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʵʪʦ ʩʣʝʜʩʪʚʠʝ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʥʘ ʠʟʤʝʥʝʥʠʝ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, 

ʣʠʙʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʥʝ ʫʩʧʝʚʘʝʪ ʟʘ ʧʨʦʮʝʩʩʦʤ. 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʧʨʦʛʨʘʤʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ 

ʦʙ ʫʛʣʘʭ ʢʨʝʥʘ ʠ ʪʘʥʛʘʞʘ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʠʪʴ ʧʦʧʨʘʚʢʫ 

ʢ ʤʦʱʥʦʩʪʷʤ ʜʚʠʛʘʪʝʣʝʡ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ. 

ʈʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʦʙʳʯʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʧʦʨ-

ʮʠʦʥʘʣʴʥʦ-ʠʥʪʝʛʨʘʣʴʥʦ-ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ (ʇʀɼ) ʨʝʛʫʣʠʨʦʚʘʥʠʷ [1]. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʩʪʘʙʠʣʠʟʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʥʘ ʟʘʜʘʥʥʦʤ ʫʨʦʚʥʝ ʧʨʠ ʚʦʟʜʝʡ-

ʩʪʚʠʠ ʚʥʝʰʥʠʭ ʚʦʟʤʫʱʝʥʠʡ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ. 

ʇʀɼ-ʨʝʛʫʣʷʪʦʨ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʦʙʲʝʢʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʦʪʢʣʦʥʝʥʠʶ 

ʨʝʛʫʣʠʨʫʝʤʦʡ ʚʝʣʠʯʠʥʳ, ʠʥʪʝʛʨʘʣʫ ʦʪ ʵʪʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʠ ʩʢʦʨʦʩʪʠ 

ʠʟʤʝʥʝʥʠʷ ʨʝʛʫʣʠʨʫʝʤʦʡ ʚʝʣʠʯʠʥʳ, ʚʳʜʘʝʪ ʧʦʧʨʘʚʢʫ ʥʘ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʝ ʜʚʠʛʘʪʝʣʠ. ʌʦʨʤʫʣʘ (1) ʚʳʨʘʞʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʧʦʧʨʘʚʢʫ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ, ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ [3; 5]: 

 

ώὸ Ὧ‐
˕
᷿‐ὨὸὝ̅                                  (1) 

 

ʛʜʝ:  y(t) ð ʚʦʟʜʝʡʩʪʚʠʝ ʨʝʛʫʣʷʪʦʨʘ ʥʘ ʦʙʲʝʢʪ; 

k ð ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʛʫʣʠʨʦʚʘʥʠʷ;  

Ů ð ʚʭʦʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʝʛʫʣʷʪʦʨ;  

Tʠ ð ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ;  

Tʜ ð ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ;  

ʇʦʣʝʪʦʤ ʘʧʧʘʨʘʪʘ ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ, ʠʩʧʦʣʴʟʫʷ ʘʣʛʦʨʠʪʤʳ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʫʛʣʦʚ ʥʘʢʣʦʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʝ ʦʪ ʛʠʨʦʩʢʦʧʘ, 

ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʧʦʩʪʫʧʘʶʪ ʥʘ ʨʝʛʫʣʷʪʦʨ, ʛʜʝ ʩʨʘʚʥʠʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ 

ʩ ʟʘʜʘʥʥʳʤʠ ʠ, ʧʨʠ ʨʘʟʥʠʮʝ ʤʝʞʜʫ ʥʠʤʠ ʠ ʨʝʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʧʘʨʘʤʝʪʨʦʚ, ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚ ʚʠʜʝ 

ʩʠʛʥʘʣʦʚ ʐʀʄ ʜʣʷ ʧʨʦʧʝʣʣʝʨʦʚ.  

ɿʘʢʦʥ, ʧʦ ʢʦʪʦʨʦʤʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, 

ʚʳʙʠʨʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʦʙʲʝʢʪʘ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʣʦʚʠʷʤʠ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʪʨʝʙʫʝʤʳʤ ʢʘʯʝʩʪʚʦʤ ʧʨʦʮʝʩʩʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ.  

ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʪʨʝʙʫʝʤʳʤ ʠ ʨʝʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʥʝʢʦʪʦʨʦʡ 

ʚʝʣʠʯʠʥʳ: 

 

‐ὸ ώ ὸ ώὸ                                     (2) 
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ʛʜʝ:  y0 ð ʪʨʝʙʫʝʤʦʝ ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ;  

y ð ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʜʘʝʪ ʥʝʤʝʜ-

ʣʝʥʥʫʶ ʨʝʘʢʮʠʶ ʥʘ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʪʝʢʫʱʝʛʦ ʠ ʪʨʝʙʫʝʤʦʛʦ ʟʥʘʯʝʥʠʷ 

ʩʠʛʥʘʣʘ; ʠʥʪʝʛʨʘʣʴʥʘʷ ʢʦʤʧʝʥʩʠʨʫʝʪ ʥʘʢʦʧʣʝʥʥʫʶ ʠʥʪʝʛʨʘʣʴʥʫʶ 

ʦʰʠʙʢʫ; ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ 

ʦʪʢʣʦʥʝʥʠʷ ʨʝʛʫʣʠʨʫʝʤʦʡ ʚʝʣʠʯʠʥʳ. ɺ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʦʞʝʥʠʝ 

ʘʧʧʘʨʘʪʘ ʧʦʩʪʦʷʥʥʦ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ (ʨʠʩʫʥʦʢ 5). 

 

 

ʈʠʩʫʥʦʢ 5. ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʧʨʘʚʣʝʥʠʷ  

ʇʀɼ-ʨʝʛʫʣʷʪʦʨʦʤ 

 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʪʦʪʠʧ ʙʝʩʧʠʣʦʪʥʦʛʦ 

ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʥʘ ʙʘʟʝ ʧʦʣʝʪʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ñʉrius all in one 

proò. ʊʘʢʞʝ ʙʳʣ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʘʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʪʘʙʠʣʠ-

ʟʘʮʠʠ ʧʦʣʸʪʘ ɹʇʃɸ. ʆʩʫʱʝʩʪʚʣʝʥʘ ʘʜʘʧʪʘʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʭʦʜʷ ʠʟ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʢʚʘʜʨʦʢʦʧʪʝʨʘ.  

ʇʦʣʫʯʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʥʘʩʪʨʦʡʢʠ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. ɼʘʥʥʳʡ 

ʘʣʛʦʨʠʪʤ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʩ ʫʯʝʪʦʤ ʙʦʣʝʝ ʪʦʯʥʦʡ 

ʠ ʜʦʩʪʦʚʝʨʥʦʡ ʤʦʜʝʣʠ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ɹʇʃɸ ʩʧʦʩʦʙʝʥ ʩʦʧʨʷʛʘʪʴʩʷ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʩʢʘʥʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʠ ʨʝʣʴʝʬʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɽʱʸ ʦʜʥʦʡ ʠʟ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʙʳʣʦ ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ 

ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʬʦʨʤ ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ 

ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʬʦʨʤ ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʊʘʢʞʝ ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʫʧʨʘʚ-

ʣʝʥʠʷ ʙʝʩʧʠʣʦʪʥʳʤ ʣʝʪʘʪʝʣʴʥʳʤ ʘʧʧʘʨʘʪʦʤ, ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 3D-

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʙʲʝʢʪʦʚ, ð ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʝʜʠʥʳʡ ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʥʳʡ ʢʦʤʧʣʝʢʩ. 

 

https://www.google.ru/search?q=crius+all+in+one+pro&newwindow=1&client=opera&biw=1280&bih=915&site=webhp&tbm=isch&tbo=u&source=univ&sa=X&ei=0yZPVcS-E-qoygPii4CYCw&ved=0CBsQsAQ
https://www.google.ru/search?q=crius+all+in+one+pro&newwindow=1&client=opera&biw=1280&bih=915&site=webhp&tbm=isch&tbo=u&source=univ&sa=X&ei=0yZPVcS-E-qoygPii4CYCw&ved=0CBsQsAQ
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ʤʠʨʦʚʘʥʠʶ. ɺ ʭʦʜʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʘʢʞʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʨʘʪʢʠʡ ʦʙʟʦʨ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ. 

ABSTRACT 

The aim of this work is to design an automated verification system 

for programming Olympiad tasks. During the designing was performed 

an overview of the existing automated systems. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ; ʟʘʜʘʯʠ; ʦʣʠʤʧʠʘʜʘ. 

Keywords: programming; tasks; Olympiad. 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʷʚʠʣʩʷ ʪʘʢʦʡ ʪʝʨʤʠʥ, ʢʘʢ çʩʧʦʨʪʠʚʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè. ʉʧʦʨʪʠʚʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʝʦʙʷʟʘʪʝʣʴʥʦ 

ʩʚʷʟʘʥʦ ʩ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ ʥʘʫʯʥʦʡ ʨʘʙʦʪʦʡ ʩʪʫʜʝʥʪʦʚ ʥʘʧʨʷʤʫʶ, 

ʚ ʥʝʤ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤ-

ʤʠʩʪʳ [1]. ʂʨʫʧʥʳʝ IT-ʢʦʤʧʘʥʠʠ ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʷʪ ʩʚʦʠ ʣʠʯʥʳʝ 

ʩʦʨʝʚʥʦʚʘʥʠʷ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ: 

¶ Google ð Google Code Jam; 

¶ Yandex ð Yandex.ɸʣʛʦʨʠʪʤ; 

¶ 1C ð ʦʪʢʨʳʪʘʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʦʣʠʤʧʠʘʜʘ. 

ʋʯʘʩʪʥʠʢʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʜʫʤʘʪʴ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʘʣʛʦʨʠʪʤ 

ʥʘ ʦʜʥʦʤ ʠʟ ʟʘʜʘʥʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚʳʜʘʝʪʩʷ 

ʢʦʤʧʣʝʢʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʟʘʜʘʯ. ʋʩʧʝʰʥʘʷ ʧʦʧʳʪʢʘ ʟʘʩʯʠʪʳʚʘʝʪʩʷ, ʢʦʛʜʘ 

ʩʦʩʪʘʚʣʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʧʨʘʚʠʣʴʥʦ ʨʘʙʦʪʘʝʪ ʥʘ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ, 

ʥʝʠʟʚʝʩʪʥʳʭ ʫʯʘʩʪʥʠʢʘʤ ʪʝʩʪʘʭ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʦʣʠʤ-

ʧʠʘʜʥʳʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʠʭ ʫʩʣʦʚʠʡ. ɺ ʫʩʣʦʚʠʷʭ ʨʝʜʢʦ 

ʧʨʷʤʦ ʛʦʚʦʨʠʪʩʷ ʦ ʩʪʨʫʢʪʫʨʘʭ ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʘʭ ʨʝʰʝʥʠʷ. ʏʘʱʝ 

ʫʩʣʦʚʠʝ ʟʘʜʘʯʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʢʠʡ ʨʘʩʩʢʘʟ ʩʦ ʩʚʦʠʤʠ ʩʶʞʝʪʘʤʠ 

ʠ ʛʝʨʦʷʤʠ. ʊʦʛʜʘ, ʯʪʦʙʳ ʨʝʰʠʪʴ ʦʣʠʤʧʠʘʜʥʫʶ ʟʘʜʘʯʫ, ʥʫʞʥʦ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʦʩʪʘʚʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʩʦʙʳʪʠʡ 

ʠ ʫʞʝ ʧʦʪʦʤ ʧʦʩʪʨʦʠʪʴ ʧʦ ʥʝʡ ʠʩʢʦʤʳʡ ʘʣʛʦʨʠʪʤ. ɸʣʛʦʨʠʪʤ ʤʦʞʝʪ 

ʦʢʘʟʘʪʴʩʷ ʢʘʢ ʦʜʥʠʤ ʠʟ ʫʞʝ ʠʟʚʝʩʪʥʳʭ ʚ ʤʠʨʝ, ʪʘʢ ʠ ʦʨʠʛʠʥʘʣʴʥʳʤ 

ʠ ʥʝʧʦʭʦʞʠʤ ʥʘ ʜʨʫʛʠʝ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʦʥ ʜʦʣʞʝʥ ʢʦʨʨʝʢʪʥʦ 

ʩʯʠʪʳʚʘʪʴ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʫʢʘʟʘʥʥʦʛʦ ʚ ʫʩʣʦʚʠʠ ʬʦʨʤʘʪʘ 

ʠʟ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʭʦʜʥʦʛʦ ʧʦʪʦʢʘ, ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʭ ʠ ʚʳʚʦʜʠʪʴ 

ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʳʭʦʜʥʦʡ ʧʦʪʦʢ ʚ ʫʢʘʟʘʥʥʦʤ ʚʠʜʝ.  

ʈʝʰʝʥʠʝ ʣʶʙʦʡ ʟʘʜʘʯʠ ʚ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʨʦʭʦʞʜʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ: 

¶ ʥʘʯʘʣʴʥʘʷ ʬʦʨʤʘʣʠʟʘʮʠʷ ʟʘʜʘʯʠ; 

¶ ʧʦʩʪʨʦʝʥʠʝ ʘʣʛʦʨʠʪʤʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ; 

¶ ʚʦʧʣʦʱʝʥʠʝ ʘʣʛʦʨʠʪʤʘ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; 

¶ ʦʪʣʘʜʢʘ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʥʘ ʕɺʄ. 
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ʕʪʠ ʵʪʘʧʳ ʧʨʠʭʦʜʠʪʩʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʦʚʤʝʩʪʥʦ, ʪʘʢ ʢʘʢ ʚʳʙʦʨ 

ʷʟʳʢʘ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʠ ʤʝʪʦʜʦʚ 

ʠ ʚʣʠʷʝʪ ʥʘ ʚʳʙʦʨ ʙʫʜʫʱʝʛʦ ʘʣʛʦʨʠʪʤʘ. 

ʂʨʫʧʥʝʡʰʝʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʫʨʥʠʨʥʦʡ ʩʠʩʪʝʤʦʡ ʧʦ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʶ ʷʚʣʷʝʪʩʷ ACM International Collegiate Programming Contest. 

ɻʝʥʝʨʘʣʴʥʳʤʠ ʩʧʦʥʩʦʨʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʩʪʫʧʘʶʪ ʛʠʛʘʥʪʳ IT-ʤʠʨʘ ð 

Microsoft ʠ IBM. ʂʦʤʘʥʜʳ ʠʟ ʈʦʩʩʠʠ ʥʝʦʜʥʦʢʨʘʪʥʦ ʩʪʘʥʦʚʠʣʠʩʴ 

ʧʦʙʝʜʠʪʝʣʷʤʠ ʵʪʦʛʦ ʧʨʝʩʪʠʞʥʦʛʦ ʩʦʨʝʚʥʦʚʘʥʠʷ ʠ ʧʦ ʠʪʦʛʘʤ 

ʫʜʦʩʪʘʠʚʘʣʠʩʴ ʚʩʪʨʝʯʠ ʩ ʇʨʝʟʠʜʝʥʪʦʤ ʈʌ. ʊʘʢ, ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʛʦʜʘ 

ʧʦʙʝʜʠʪʝʣʷʤʠ ʩʪʘʥʦʚʠʣʠʩʴ ʢʦʤʘʥʜʳ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʭ ʚʳʩʰʠʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. 

ɺ ʦʪʙʦʨʦʯʥʳʭ ʵʪʘʧʘʭ ʩʦʨʝʚʥʦʚʘʥʠʡ ʧʦ ʩʧʦʨʪʠʚʥʦʤʫ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʶ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʪʳʩʷʯʠ ʧʨʝʪʝʥʜʝʥʪʦʚ, 

ʠʟ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʦʪʦʙʨʘʪʴ ʣʫʯʰʠʭ ʜʣʷ ʧʝʨʝʭʦʜʘ ʥʘ ʩʣʝʜʫʶʱʫʶ 

ʩʪʘʜʠʶ ʩʦʨʝʚʥʦʚʘʥʠʷ. ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʨʦʚʝʨʢʠ ʨʝʰʝʥʠʡ 

ʫʯʘʩʪʥʠʢʦʚ ʥʝʦʙʭʦʜʠʤʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ. ʇʨʦʝʢʪʠʨʫʝʤʘʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʙʳʩʪʨʦʡ ʠ ʥʘʜʝʞʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʩʪʫʧʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦʙʳ ʧʝʨʩʦʥʘʣ ʥʝ ʪʨʘʪʠʣ ʚʨʝʤʷ 

ʠ ʠʟʙʝʛʘʣ ʩʚʦʡʩʪʚʝʥʥʳʭ ʜʣʷ ʨʫʯʥʦʡ ʧʨʦʚʝʨʢʠ ʟʘʜʘʯ ʦʰʠʙʦʢ. 

ʇʦʩʪʫʧʘʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʝʛʠʩʪʨʘʮʠʶ ʫʯʘʩʪʥʠʢʦʚ 

ʩ ʚʥʝʩʝʥʠʝʤ ʩʚʝʜʝʥʠʡ ʦ ʥʠʭ, ʩʦʟʜʘʥʠʝ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʪʫʨʥʠʨʦʚ, 

ʚʥʝʩʝʥʠʝ ʫʩʣʦʚʠʡ ʟʘʜʘʥʠʡ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʜʘʥʥʳʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʥʝ ʩ ʦʜʥʠʤ ʦʜʥʦʨʦʜʥʳʤ 

ʬʘʡʣʦʤ ʜʘʥʥʳʭ. ʈʘʟʫʤʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʢ ʩʠʩʪʝʤʝ ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʝʝ ʜʘʣʴʥʝʡʰʝʛʦ ʤʦʜʫʣʴʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ. 

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʨʦʚʝʨʢʠ ʦʣʠʤʧʠʘʜʥʳʭ ʟʘʜʘʥʠʡ 

ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʧʨʦʚʦʜʠʪ ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʫ ʨʝʰʝʥʠʡ ʫʯʘʩʪʥʠʢʦʚ 

ʧʨʠ ʧʦʤʦʱʠ ʩʝʨʚʝʨʥʳʭ ʢʦʤʧʠʣʷʪʦʨʦʚ. ʂʘʞʜʦʝ ʨʝʰʝʥʠʝ ʫʯʘʩʪʥʠʢʘ 

ʟʘʧʫʩʢʘʝʪʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʟʘʨʘʥʝʝ ʥʘʙʦʨʝ ʢʦʥʪʨʦʣʴʥʳʭ ʪʝʩʪʦʚ. 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʧʠʣʷʮʠʠ ʠ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʩʠʩʪʝʤʘ 

ʦʮʝʥʠʚʘʝʪ ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʩʨʘʚʥʠʚʘʷ ʠʭ 

ʩ ʵʪʘʣʦʥʥʳʤʠ. 

ʆʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʧʨʦʚʝʜʝʥʠʠ 

ʩʦʨʝʚʥʦʚʘʥʠʡ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʷʚʣʷʶʪʩʷ ʟʘʜʘʯʠ, 

ʤʝʪʦʜ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʵʪʠʤ 

ʩʦʨʝʚʥʦʚʘʥʠʝʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʷʟʳʢʘʭ 

ʠ ʷʟʳʢʘʭ ʦʙʲʝʢʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʝʡ ʩʠʩʪʝʤʳ 

ʥʘ ʷʟʳʢʘʭ ʦʙʲʝʢʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ [2]. 
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ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʦʜʝʣʠ ʩʦʟʜʘʥʳ ʜʣʷ ʩʪʨʦʛʦʡ ʜʝʢʦʤʧʦʟʠʮʠʠ 

ʠʤʝʶʱʠʭʩʷ ʚ ʩʠʩʪʝʤʝ ʧʨʦʮʝʩʩʦʚ ʧʦ ʧʨʠʥʮʠʧʫ çʩʚʝʨʭʫ-ʚʥʠʟè, ʢʦʛʜʘ 

ʣʶʙʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʦʞʝʥ ʥʘ ʤʥʦʞʝʩʪʚʦ 

ʧʦʜʬʫʥʢʮʠʡ, ʚʳʧʦʣʥʷʷ ʤʦʜʫʣʴʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʀʉ. 

ɺ IDEF0 ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʝʪ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʫʶʱʠʭ ʨʘʙʦʪ ʣʠʙʦ ʬʫʥʢʮʠʡ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʤʠ 

ʦʥʠ ʦʧʝʨʠʨʫʶʪ. ʄʝʪʦʜʦʣʦʛʠʷ IDEF0 ʧʦʟʚʦʣʷʝʪ ʯʝʪʯʝ ʩʤʦʜʝʣʠʨʦʚʘʪʴ 

ʣʦʛʠʢʫ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʮʝʩʩʦʚ ʚ ʩʠʩʪʝʤʝ. 

ʇʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ IDEF0 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʥʘʠʙʦʣʝʝ ʘʙʩʪʨʘʢʪʥʦʛʦ ʫʨʦʚʥʷ ʦʧʠʩʘʥʠʷ ʩʠʩʪʝʤʳ 

ʚ ʮʝʣʦʤ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʧʨʦʚʦʜʠʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʜʝʢʦʤʧʦʟʠʮʠʷ 

ʢʦʥʪʝʢʩʪʥʦʡ ʜʠʘʛʨʘʤʤʳ, ʩʠʩʪʝʤʘ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʧʦʜʩʠʩʪʝʤʳ, ʢʘʞʜʘʷ 

ʧʦʜʩʠʩʪʝʤʘ ʦʧʠʩʳʚʘʝʪʩʷ ʦʪʜʝʣʴʥʳʤʠ ʜʠʘʛʨʘʤʤʘʤʠ ʜʝʢʦʤʧʦʟʠʮʠʠ. 

ɼʠʘʛʨʘʤʤʘ ʧʨʦʚʝʨʢʠ ʦʣʠʤʧʠʘʜʥʳʭ ʟʘʜʘʯ ʧʦʢʘʟʳʚʘʝʪ ʧʦʪʦʢʠ 

ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʘʚʪʦʤʘʪʠʟʠ-

ʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ. ʇʨʦʚʝʨʢʘ ʨʝʰʝʥʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʢʨʠʪʝʨʠʝʚ ʧʨʦʚʝʨʢʠ ʨʝʰʝʥʠʡ. ʇʨʠ ʟʘʛʨʫʟʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʟʘʜʘʯʠ 

ʠ ʦʙʨʘʙʦʪʢʠ ʚʩʝʭ ʜʘʥʥʳʭ ʠ ʥʘ ʚʳʭʦʜʝ ʧʦʣʫʯʘʝʤ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʨʢʠ. 

ʎʝʣʴ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʨʦʚʝʨʢʠ 

ʨʝʰʝʥʠʡ ʦʣʠʤʧʠʘʜʥʳʭ ʟʘʜʘʯ 

ʊʦʯʢʘ ʟʨʝʥʠʷ: ɸʜʤʠʥʠʩʪʨʘʪʦʨ 

 

ʇʨʦʛʨʘʤʤʥrʡ ʢʦʜ ʟʘʜʘʯʠ

A0

ʇʨʦʚʝʨʢʘ ʨʝhʝʥʠʡ 

ʦʣʠʤʧʠʘʜʥrʭ ʟʘʜʘʯ
ʈʝʟʫʣɹʪʘʪ ʧʨʦʚʝʨʢʠ

ʋʯʘʩʪʥʠʢɸʜʤʠʥʠʩʪʨʘʪʦʨ

ʂʨʠʪʝʨʠʠ ʧʨʦʚʝʨʢʠ 

ʨʝhʝʥʠʡ

 

ʈʠʩʫʥʦʢ 1. ʂʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ IDEF 0 

 

ɼʠʘʛʨʘʤʤʳ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ DFD ʠʣʣʶʩʪʨʠʨʫʶʪ ʠʝʨʘʨʭʠʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʧʦʪʦʢʘʤʠ ʜʘʥʥʳʭ. ʕʪʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʪʦʙʨʘʞʘʝʪ, ʢʘʢ ʢʘʞʜʳʡ ʧʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʫʝʪ ʚʭʦʜʥʳʝ 

ʜʘʥʥʳʝ ʚ ʚʳʭʦʜʥʳʝ, ʘ ʪʘʢʞʝ ʦʙʥʘʨʫʞʠʚʘʝʪ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʵʪʠʤʠ 
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ʧʨʦʮʝʩʩʘʤʠ. ʄʦʜʝʣʴ ʦʧʠʩʳʚʘʝʪ ʧʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, 

ʥʘʯʠʥʘʷ ʦʪ ʝʝ ʚʚʦʜʘ ʚ ʩʠʩʪʝʤʫ ʠ ʜʦ ʚʳʜʘʯʠ ʚ ʠʪʦʛʝ ʧʦʣʴʟʦʚʘʪʝʣʶ. 

ɺʥʝʰʥʠʝ ʩʫʱʥʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʧʦʨʦʞʜʘʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ 

ʜʘʥʥʳʭ, ʧʦʪʦʢʠ ʧʝʨʝʥʦʩʷʪ ʠʥʬʦʨʤʘʮʠʶ ʢ ʧʦʜʩʠʩʪʝʤʘʤ, ʧʨʦʮʝʩʩʘʤ 

ʠʣʠ ʧʦʪʨʝʙʠʪʝʣʷʤ ʠʥʬʦʨʤʘʮʠʠ ð ʚʥʝʰʥʠʤ ʩʫʱʥʦʩʪʷʤ. 

ɼʠʘʛʨʘʤʤʘ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ DFD ʧʦʢʘʟʳʚʘʝʪ ʦʨʛʘʥʠʟʘʮʠʶ 

ʜʦʙʘʚʣʝʥʠʷ ʟʘʜʘʯ, ʨʝʘʣʠʟʘʮʠʠ ʠʭ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʠ ʠʭ ʩʨʘʚʥʝʥʠʡ 

ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ. ʅʘ ʥʝʡ ʦʪʦʙʨʘʞʝʥʳ ʜʚʝ ʩʫʱʥʦʩʪʠ: 

ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʠ ʋʯʘʩʪʥʠʢ. ʋʯʘʩʪʥʠʢ ʟʘʛʨʫʞʘʝʪ ʩʚʦʡ ʧʨʦʛʨʘʤʤʥʳʡ 

ʢʦʜ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ, ʧʦʪʦʤ ʵʪʘ 

ʠʥʬʦʨʤʘʮʠʷ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʠ ʜʦʙʘʚʣʷʝʪʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʘʟʫ. 

ʀʥʬʦʨʤʘʮʠʶ ʦ ʟʘʜʘʯʘʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʨʝʰʝʥʠʷʭ ʟʘʥʦʩʠʪ ɸʜʤʠʥʠʩ-

ʪʨʘʪʦʨ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʯʝʛʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʨʝʰʝʥʠʡ 

ʋʯʘʩʪʥʠʢʘ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʦʙʨʘʟʮʘʤʠ. 

ʇʦʩʣʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʘʚʪʦʤʘʪʠ-

ʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʝʝ ʦʙʲʝʢʪʥʳʝ ʤʦʜʝʣʠ ʥʘ ʷʟʳʢʝ 

UML. ɺʠʟʫʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ UML ʪʘʢ ʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʦʮʝʩʩ 

ʜʝʢʦʤʧʦʟʠʮʠʠ ʦʪ ʦʙʱʝʡ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʢ ʣʦʛʠʯʝʩʢʦʡ, ʘ ʧʦʪʦʤ 

ʠ ʢ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ.  

ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ UML ʦʪʦʙʨʘʞʘʝʪ 

ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʘʢʪʝʨʘʤʠ ʠ ʧʨʝʮʝʜʝʥʪʘʤʠ ʠ ʧʦʟʚʦʣʷʝʪ ʦʙʨʠʩʦʚʘʪʴ 

ʩʠʩʪʝʤʫ ʥʘ ʢʦʥʮʝʧʪʫʘʣʴʥʦʤ ʫʨʦʚʥʝ. ɸʢʪʝʨ ʦʙʦʟʥʘʯʘʝʪ ʥʘʙʦʨ ʨʦʣʝʡ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʩʠʩʪʝʤʦʡ. ɸʢʪʝʨʳ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʇʨʝʮʝʜʝʥʪ ð ʵʪʦ ʧʝʨʝʯʝʥʴ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ 

ʧʦʣʫʯʠʪʴ ʥʫʞʥʳʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʝʤʫ ʨʝʟʫʣʴʪʘʪ. ʇʨʝʮʝʜʝʥʪ ʦʧʨʝʜʝ-

ʣʷʝʪ ʠ ʦʧʠʩʳʚʘʝʪ ʦʜʠʥ ʠʟ ʦʪʜʝʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ. 

ʏʘʩʪʴ ʜʫʙʣʠʨʫʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʜʠʘʛʨʘʤʤʝ ʚʘʨʠʘʥʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʨʘʥʷʝʪʩʷ ʩ ʚʥʝʜʨʝʥʠʝʤ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʧʨʝʮʝ-

ʜʝʥʪʘʤʠ: ʚʢʣʶʯʝʥʠʝ ʧʨʝʮʝʜʝʥʪʘ ñincludeò ʠ ʨʘʩʰʠʨʝʥʠʝ ʧʨʝʮʝʜʝʥʪʘ 

ñextendò. 
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ɼʠʘʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʉʶʜʘ ʦʪʥʦʩʠʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʩʫʱʥʦʩʪʝʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʘʟʳ, ʚʳʧʦʣʥʷʝʤʳʭ ʧʨʦʛʨʘʤʤ, ʙʠʙʣʠʦʪʝʢ, ʪʘʙʣʠʮ, ʬʘʡʣʦʚ ʠ ʜʦʢʫʤʝʥʪʦʚ. 

 

ʂʦʤʧʠʣ̫ʪʦʨr

GCC FPC JDK

Web-ʩʝʨʚʝʨ

Apache PHP MySQL

 

ʈʠʩʫʥʦʢ 4. ɼʠʘʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʦʚ UML 

 

IDEF1X ʧʦʜʭʦʜ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʜʘʥʥʳʭ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʢʦʥʮʝʧʮʠʠ 

çʩʫʱʥʦʩʪʴ-ʩʚʷʟʴè ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤ ʨʘʟʥʦʡ ʧʨʠʨʦʜʳ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʠʟʦʙʨʘʞʘʝʪ 

ʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʘʭ ʩʠʩʪʝʤʳ. 

ʉʫʱʥʦʩʪʴ ð ʥʝʢʦʪʦʨʳʡ ʦʙʦʩʦʙʣʝʥʥʳʡ ʦʙʲʝʢʪ ʠʣʠ ʩʦʙʳʪʠʝ 

ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ, ʠʤʝʶʱʠʡ ʢʦʥʢʨʝʪʥʳʡ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ð 

ʘʪʨʠʙʫʪʦʚ.  

 
ʋʯʘʩʪʥʠʢ

ʂʦʜ ʫʯʘʩʪʥʠʢʘ

ʂʦʜ ʫʯʝʙʥʦʛʦ ʫʯʨʝʞʜʝʥʠ̫

ʌʘʤʠʣʠ̫

ʀʤ̫

ʆʪʯʝʩʪʚʦ

ʂʣʘʩʩ/ɻʨʫʧʧʘ

ICQ

1      m

ʂʦʜ ʫʯ. ʫʯʨʝʞʜʝʥʠ̫

ʅʘʟʚʘʥʠʝ

ʋʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ

1      m

1      m

ʂʦʜ ʪʫʨʥʠʨʘ

ʅʘʟʚʘʥʠʝ

ʊʫʨʥʠʨ

1      m

ʈʝhʝʥʠʝ

ʂʦʜ ʨʝhʝʥʠ̫

ʂʦʜ ʫʯʘʩʪʥʠʢʘ (FK)

ʂʦʜ ʟʘʜʘʯʠ (FK)

ʇʨʦʛʨʘʤʤʥrʡ ʢʦʜ

ʈʝʟʫʣɹʪʘʪ

ɺʨʝʤ̫ ʠʩʧʦʣʥʝʥʠ̫

ʈʘʟʤʝʨ

ɿʘʜʘʯʘ

ʂʦʜ ʟʘʜʘʯʠ

ʂʦʜ ʪʫʨʥʠʨʘ (FK)

ʋʩʣʦʚʠ̫

ɺʭʦʜʥrʝ ʜʘʥʥrʝ

ɺr ʭʦʜʥrʝ ʜʘʥʥrʝ

 

ʈʠʩʫʥʦʢ 5. ɼʠʘʛʨʘʤʤʘ IDEF 1X ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 
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ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ, ʧʦʩʪʨʦʝʥʥʘʷ ʩʦʛʣʘʩʥʦ ʩʦ ʩʪʘʥʜʘʨʪʦʤ 

IDEF1X, ʷʚʣʷʝʪʩʷ ʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʜʣʷ ʧʨʦʝʢʪʠʨʫʝʤʦʡ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ. ʅʘ ʵʪʦʡ ʜʠʘʛʨʘʤʤʝ ʥʘʭʦʜʷʪʩʷ ʩʫʱʥʦʩʪʠ: 

ɿʘʜʘʯʘ, ʋʯʘʩʪʥʠʢ, ʈʝʰʝʥʠʝ, ʊʫʨʥʠʨ, ʋʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ, ʢʦʪʦʨʳʝ 

ʦʙʲʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʩ ʧʦʤʦʱʴʶ ʚʥʝʰʥʠʭ ʢʣʶʯʝʡ ʠ ʦʙʨʘʟʫʶʪ 

ʩʚʷʟʠ çʦʜʠʥ ʢʦ ʤʥʦʛʠʤè. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʩʧʠʩʦʢ ʧʦʧʫʣʷʨʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, 

ʢʦʪʦʨʳʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʙʝʩʧʣʘʪʥʦ ʠʣʠ ʫʩʣʦʚʥʦ-ʙʝʩʧʣʘʪʥʦ (ʜʘʥʥʳʝ 

ʥʘ ʤʘʡ 2015 ʛʦʜʘ). 

ʊʘʙʣʠʮʘ 1. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʅʘʟʚʘʥʠʝ ʆʉ ʇʦʩʣʝʜʥʷʷ ʚʝʨʩʠʷ 

ejudge Linux 15.01.2015 

PCMS2 Windows 17.11.2004 

Contester Windows, Linux 07.11.2014 

PC2 Windows, Linux 20.09.2014 

DOMjudge Linux 27.10.2014 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʪʠʝ ʙʦʣʴʰʠʥʩʪʚʘ 

ʘʥʘʣʦʛʠʯʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʧʨʝʢʨʘʱʝʥʦ, ʩʦʭʨʘʥʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʠʭ ʢʘʯʝʩʪʚʘ, ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʧʦʜ 

ʢʦʥʢʨʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ, ʦʙʫʯʝʥʠʝ ʨʘʙʦʪʳ ʩ ʥʠʤʠ ʧʝʨʩʦʥʘʣʘ [3]. 

ʆʩʥʦʚʥʳʝ ʩʣʦʞʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʧʦʜʦʙʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʩʚʷʟʘʥʳ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʪʝʭʥʠ-

ʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʩʥʦʚʥʳʝ 

ʧʨʘʚʠʣʘ ACM-ʩʦʨʝʚʥʦʚʘʥʠʡ ʫʪʚʝʨʞʜʝʥʳ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʡ ʤʦʜʝʣʠ ʩ Web-ʩʘʡʪʦʤ ʜʣʷ ʧʨʦʚʝ-

ʜʝʥʠʷ ʦʣʠʤʧʠʘʜ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʷʚʣʷʝʪʩʷ ʦʧʨʘʚʜʘʥʥʳʤ, ʩʣʝʜʫʝʪ 

ʨʘʟʚʠʚʘʪʴ ʠ ʦʩʚʘʠʚʘʪʴ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʤʝʥʥʦ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 
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2.3. ʄɸʊɽʄɸʊʀʏɽʉʂʆɽ ʀ ʇʈʆɻʈɸʄʄʅʆɽ 
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ɺɽɹ-ʉɽʈɺʀʉ ɼʃʗ ʆʈɻɸʅʀɿɸʎʀʀ  
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ʰʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʚʝʜʝʥʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʠ ʥʘʫʯʥʦʛʦ ʧʨʦʮʝʩʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʦʚʝʜʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ 

ʢʦʥʬʝʨʝʥʮʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʫʯʥʳʭ 

ʢʦʥʬʝʨʝʥʮʠʡ ʚ ʨʘʤʢʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. 

ABSTRACT 

Use of information technologies in various spheres of human activity 

makes the university an entirely new level of requirements to conduct 

educational and scientific processes , including conducting electronic 

conferences . In this regard, the aim of this study is to design and develop a web 

application for organizing scientific conferences in the organization of higher 

education . 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ; ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ; 

ʣɻʝʢʪʨʦʥʥʳʝ ʢʦʥʬʝʨʝʥʮʠʠ; ʧʦʣʴʟʦʚʘʪʝʣʠ.  

Keywords: Web application; information technology; electronic 

conferencing; users. 

 

ʉʦʟʜʘʥʠʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʩʝʛʦʜʥʷ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢ-

ʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʤʥʦʛʠʭ ʢʦʤʧʘʥʠʡ, ʟʘʥʷʪʳʭ ʚ ʩʬʝʨʝ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʮʠʬʨʦʚʳʭ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʪʢʘʟ 

ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʧʝʨʝʥʦʩ ʙʠʟʥʝʩ-

ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘ ʚʝʙ ð ɻ ʪʦ ʪʨʝʥʜ, ʢʦʪʦʨʳʡ ʥʝʣʴʟʷ ʫʧʫʩʢʘʪʴ.  

ɺʝʙ-ʧʨʠʣʦʞʝʥʠʝ ð ʵʪʦ ʧʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʣʦʛʠʢʘ ʢʦʪʦʨʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʘ ʤʝʞʜʫ ʩʝʨʚʝʨʦʤ ʠ ʢʣʠʝʥʪʦʤ, ʘ ʦʙʤʝʥ 

ʠʥʬʦʨʤʘʮʠʝʡ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʩʝʪʠ. ʂʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ ʨʝʘʣʠʟʫʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʘ ʩʝʨʚʝʨʥʘʷ ð ʧʦʣʫʯʘʝʪ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪ 

ʟʘʧʨʦʩʳ ʦʪ ʢʣʠʝʥʪʘ, ʚʳʧʦʣʥʷʝʪ ʚʳʯʠʩʣʝʥʠʷ, ʬʦʨʤʠʨʫʝʪ ʚʝʙ-ʩʪʨʘʥʠʮʫ 

ʠ ʦʪʧʨʘʚʣʷʝʪ ʝʸ ʢʣʠʝʥʪʫ ʩʦʛʣʘʩʥʦ ʧʨʦʪʦʢʦʣʫ HTTP [2, c. 22]. ʇʨʦʮʝʩʩ 

ʨʘʟʨʘʙʦʪʢʠ ʚʝʙïʧʨʠʣʦʞʝʥʠʡ ʤʦʞʝʪ ʦʧʠʨʘʪʴʩʷ ʥʝ ʥʘ ʦʜʥʫ, ʢʘʢʫʶ-ʣʠʙʦ 

ʩʫʱʝʩʪʚʫʶʱʫʶ ʤʝʪʦʜʦʣʦʛʠʶ, ʘ ʚʙʠʨʘʪʴ ʚ ʩʝʙʷ ʚʩʝ ʣʫʯʰʝʝ ʠʟ ʨʷʜʘ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʘʮʠʠ 

ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ. 

ɺʝʙïʧʨʠʣʦʞʝʥʠʷ ʘʢʪʫʘʣʴʥʳ ʥʝ ʪʦʣʴʢʦ ʚ ʙʠʟʥʝʩʝ, ʥʦ ʠ ʜʣʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ [1]. ɼʣʷ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʦʩʥʦʚʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʥʦʚʠʪʩʷ ʀʥʪʝʨʥʝʪ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʦʯʝʚʠʜʥʦʝ ʜʣʷ ʚʩʝʭ ʥʘʙʣʶʜʝʥʠʝ, 

ʣʴʚʠʥʘʷ ʜʦʣʷ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʦ ʩʠʭ ʧʦʨ ʧʨʦʜʦʣʞʘʝʪ 

ʧʫʙʣʠʢʦʚʘʪʴʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ "ʙʫʤʘʞʥʳʭ" ʠʟʜʘʥʠʷʭ, 

ʥʝ ʜʦʭʦʜʷ ʜʦ ʰʠʨʦʢʦʛʦ ʯʠʪʘʪʝʣʷ, ʙʝʟʫʩʧʝʰʥʦ ʥʘʜʝʶʱʝʛʦʩʷ ʧʦʣʫʯʘʪʴ 
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ʠʟ ʠʥʪʝʨʥʝʪʘ ʠʥʪʝʨʝʩʫʶʱʠʝ ʝʛʦ ʩʚʝʞʠʝ ʩʚʝʜʝʥʠʷ. ʀʥʪʝʨʥʝʪ ʧʨʝʜʣʘʛʘʝʪ 

ʥʦʚʳʝ, ʥʝʩʦʠʟʤʝʨʠʤʦ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʝ ʬʦʨʤʳ ʩʦʦʙʱʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ ʚ ʨʘʤʢʘʭ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʩʠʩʪʝʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʚʝʙ-ʠʥʪʝʨʬʝʡʩʦʚ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʜʣʷ ʚʥʝʰʥʠʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʭʦʜ ʚ ʩʠʩʪʝʤʫ ʙʫʜʝʪ ʜʦʩʪʫʧʝʥ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ 

ʧʦ ʘʜʨʝʩʫ ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʘʡʪʘ ɺʋɿʘ. ʗʟʳʢ ʠʥʪʝʨʬʝʡʩʘ ʠ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʩʦʦʙʱʝʥʠʡ ʚ ʩʠʩʪʝʤʝ ð ʨʫʩʩʢʠʡ. ɼʣʷ ʨʘʙʦʪʳ ʩ ʩʠʩʪʝʤʦʡ 

ʥʝ ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʥʬʠʛʫʨʘʮʠʠ ʇʂ, ʚʠʜʫ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝ-

ʯʝʥʠʶ. ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤ ʜʦʩʪʫʧ ʚ ʀʥʪʝʨʥʝʪ, ʧʨʠ 

ʵʪʦʤ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʢʦʨʦʩʪʠ ʩʦʝʜʠʥʝʥʠʷ ʥʝ ʧʨʝʜʲʷʚʣʷʶʪʩʷ. 

ʉʪʘʙʠʣʴʥʘʷ ʨʘʙʦʪʘ ʩʠʩʪʝʤʳ ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʨʩʠʷʭ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʙʨʘʫʟʝʨʦʚ: Internet Explorer, Opera, Google 

Chrome. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ 

ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʩʧʦʩʦʙ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. ɺ ʢʘʯʝʩʪʚʝ 

ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʨʝʣʷʮʠʦʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ MySQL, 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʩʠʩʪʝʤʝ ʨʝʘʣʠʟʦʚʘʥʦ 

ʨʘʟʜʝʣʝʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʦʣʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ʂʘʞʜʘʷ ʛʨʫʧʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʤʝʝʪ ʜʦʩʪʫʧ ʢ ʦʧʨʝ-

ʜʝʣʝʥʥʦʤʫ ʦʙʲʝʤʫ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʦʛʨʘʤʤʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʤ, 

ʜʦʩʪʘʪʦʯʥʳʤ ʠ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠʭ ʟʘʜʘʯ. 
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