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  :ʨʳʣʪʘʡʰʳײפ
ɸʢʘʜʝʤʠʢ ɿײʣץʘʨʥʘʡ ɸʣʜʘʤʞʘʨ ʘʪʳʥʜʘסʳ 

 ץʦʩʪʘʥʘʡ ᴅʣʝʫʤʝʪʪiʢ-ʪʝʭʥʠʢʘʣʳפ

ʫʥʠʚʝʨʩʠʪʝʪi, 

ʍʘʣʳץʘʨʘʣʳץ ʠʥʥʦʚʘʮʠʷʣʳץ ʙʽʣʽʤ ʙʝʨʫ 

ʢʦʥʩʦʨʮʠʫʤʳ. 

ˠ̘̑̆̅̉̓̆̌̉: 
ʂʦʩʪʘʥʘʡʩʢʠʡ ʩʦʮʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʘʢʘʜʝʤʠʢʘ ɿʫʣʭʘʨʥʘʡ 

ɸʣʜʘʤʞʘʨ, 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʠʥʥʦʚʘʮʠʦʥʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʦʥʩʦʨʮʠʫʤ. 

 

 

 

 

 

 

ʈʝʜʘʢʮʠʷ ʘʣץʘʩʳ: 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 

 

ɹʘʩ ʨʝʜʘʢʪʦʨʳ 

ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ 

ɼʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɼʞʘʤʘʥʙʘʣʠʥ ʂ. ʂ. 

ɹʘʩ ʨʝʜʘʢʪʦʨʜʳϬ ʦʨʳʥʙʘʩʘʨʳ 

ɿʘʤ. ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ 

ɼʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɹʘʡʤʫʭʘʤʝʜʦʚ ʄ. ʌ. 
ɾʘʫʘʧʪʳ ʭʘʪʰʳ 

˻͍͔͍͔ͭͭͫͭͤͤ·͚ ͔͔ͫͪͭ͊ͪ͟Έ 
˴͙͊ͤ͒͒͊ͭ ͅ ͙͙ͦ͘͟-͔͙ͣ͊ͭͣ͊ͭ;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˸͔͔͍͒ͭͦ ˹ΦˢΦ 

 

ʈʝʜʘʢʮʠʷ ʘʣץʘʩʳʥʳש ʤhװ ʝʣʝʨi 

˾͔͒͊͟ͼ͙ͦͤͤͦ-͙͔͒͊ͭ͘͡Έ͙͚ͫ͟ ͍͔ͫͦͭΥ 

ɼʦʢʪʦʨ   ʬʠʣʦʩʦʬʠʠ (PhD)   ɸʢʠʚʘ   ʌʨʘʜʢʠʥ,    ʜ.ʪ.ʥ.  ʉʢʦʨʤʠʥ ɺ.ɺ. (ʉʐɸ), 

ʜ. ʬ-ʤ. ʥ. ɻʝʨʘʩʠʤʝʥʢʦ ʅ. ʅ., ʜ.ʪ.ʥ. ʐʘʥʯʫʨʦʚ ʉ. ʄ., ʜ.ʪ.ʥ. ʂʥʷʟʝʚ ʉ. ʊ., 

ʜ.ʪ.ʥ. ʅʝʚʦʣʠʥ ɼ.ɻ., ʜ.ʪ.ʥ. ʉʘʤʫʡʣʦʚ ɺ.ʄ..(ʈʦʩʩʠʷ);ʜ.ʪ.ʥ. ɹʘʪʳʨʢʘʥʦʚ ɾ.ʀ., 

ʜ.ʪ.ʥ., ʐʘʨʰʝʥʘʣʠʝʚ ɾ. ʐ. (ʂʳʨʛʳʟʩʪʘʥ);  ʜ. ʬ-ʤ. ʥ. ɼʞʘʤʘʥʙʘʣʠʥ ʂ. ʂ.., 

ʜ. ʪ. ʥ. ɸʰʠʤʦʚ ɸ. ɸ., ʜ. ʪ. ʥ. ɹʘʡʤʫʭʘʤʝʜʦʚ ʄ. ʌ., ʜ.ʪ.ʥ. ɹʝʡʩʝʥʙʠ ʄ. ɸ., 

ʜ.ʪ.ʥ.   ɹʠʷʰʝʚ   ʈ. ɻ.,    ʜ.ʪ.ʥ.    ʐʘʨʠʧʙʘʝʚ   ɸ.ɸ.,    ʜ.ʪ.ʥ.     ɸʪʘʥʦʚ    ʉ.ʂ.,  

ʜʦʢʪʦʨ  PhD   ɸʣʜʘʤʞʘʨʦʚʘ ɻ.ɿ. ,   ʢ. ʬ-ʤ. ʥ.   ʄʝʜʝʪʦʚ  ʅ. ɸ. .   (ʂʘʟʘʭʩʪʘʥ) 
 

ɾʫʨʥʘʣ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʤᴅʜʝʥʠʝʪ, ʘץʧʘʨʘʪ ʞᴅʥʝ ץʦסʘʤʜʳץ ʢʝʣʽʩʽʤ 

ʤʠʥʠʩʪʝʨʣʽʛʽʥʜʝ ʙʘʣʘʩʳʤ ʨʝʪʽʥʜʝ ʪʽʨʢʝʣʽʧ, 5120-ɾ ʢʫᴅʣiʢ ʙʝʨiʣʛʝʥ. ʊʘʨʘʣʳʤʳ 300 ʜʘʥʘ.  

ɹʘʩʳʣʳʤ ʤʝʨʟiʤi ï ʞʳʣʳʥʘ 2 ʨʝʪ. 

ʀʟʜʘʥʠʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʢʫʣʴʪʫʨʳ, ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ  

ʩʦʛʣʘʩʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ʈʝʛ. ʩʚʠʜʝʪʝʣʴʩʪʚʦ Ѕ 5120-ɾ. ʊʠʨʘʞ 300 ʵʢʟʝʤʧʣʷʨʦʚ.  

ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʠʟʜʘʥʠʷ ï 2 ʥʦʤʝʨʘ ʚ ʛʦʜ.ʈʝʰʝʥʠʝʤ ʀʥʩʪʠʪʫʪʘ ʠʥʞʠʥʠʨʠʥʛʘ ʠ 

ʪʝʭʥʦʣʦʛʠʡ (The Institution of Electrical Engineers, IEE, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ)  ɺʝʩʪʥʠʢ ʥʘʫʢʠ 

ʂʉʊʋ ʠʤ. ʘʢʘʜʝʤʠʢʘ ɿ.ɸʣʜʘʤʞʘʨ  ʚʢʣʶʯʝʥ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ɹɼ çInspec Direct». 
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ʊʝʭʥʠʢʘʣʳס ץʳʣʳʤʜʘʨʳ 

ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ 
 

 

ɸʡʤʫʨʟʠʥʦʚ ʄ.ʉ., ɹʘʡʤʫʭʘʤʝʜʦʚ ʄ.ʌ. 

ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʚ ʘʛʨʘʨʥʦʤ ʤʝʥʝʜʞʤʝʥʪʝ ʥʘ ʦʩʥʦʚʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ...6 
Baimukhamedov M.F. 

Methods of information systems designingéééééééééééééé.11 

ɹʘʡʤʫʭʘʤʝʜʦʚ ʄ.ʌ., ɹʘʪʳʨʢʘʥʦʚ ɾ.ʀ.  

ʂ ʚʦʧʨoʩʫ ʦʙ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʪʨʘʥʩʧʦʨʪʝéé...éééé...18 

ɹʘʡʤʫʭʘʤʝʜʦʚʘ ɻ.ʉ. 

ʈʝʘʣʠʟʘʮʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦʧʝʨʘʪʠʚʥʦ-

ʜʠʩʧʝʪʯʝʨʩʢʠʤ ʧʝʨʩʦʥʘʣʦʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʪʘʥʮʠʠéééé..éé.é24 

ɹʘʡʤʫʭʘʤʝʜʦʚʘ ɻ.ʉ., ɹʘʡʤʫʭʘʤʝʜʦʚʘ
 
ɸ.ʄ.

 

ʇʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʥʦʛʦʦʪʨʘʩʣʝʚʦʡ 

ʵʢʦʥʦʤʠʢʦʡ ʩ ʫʯʝʪʦʤ ʟʘʧʘʟʜʳʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʡééé.ééééééé..28 

ɹʦʨʘʥʙʘʝʚ  ʉ.ʅ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʧʫʣʷʮʠʠ ʩ ʫʯʝʪʦʤ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʠ 

ʧʨʦʮʝʩʩʦʚééééééééééééé..ééééééééééééé.34 

ɹʦʨʘʥʙʘʝʚ ʉ.ʅ., ɽʩʝʣʴʙʘʝʚ
 
ɾ.ʅ. 

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʦʧʫʣʷʮʠʠ ʩ ʫʯʝʪʦʤ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʠ ʧʨʦʮʝʩʩʦʚéééééé...éé.39 

ɹʦʨʘʥʙʘʝʚ
 
ʉ.ʅ., ʅʫʨʙʝʢʦʚ

 
ɸ.ɹ. 

ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʵʢʦʥʦʤʠʢʠ ʂʘʟʘʭʩʪʘʥʘ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʠ ʚʝʨʠʬʠʢʘʮʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ...ééééééééééééé..45 

ɹʦʨʘʥʙʘʝʚ
 
ʉ.ʅ., ʆʨʘʢʙʘʝʚ

 
ɽ.ʄ. 

ʇʦʩʪʨʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ ʂʘʟʘʭʩʪʘʥʘé...51 

ɻʘʡʬʫʣʣʠʥ
 
ɻ.ɿ., ɸʤʘʥʪʘʝʚ

 
ʄ.ɸ., ɸʙʜʫʣʣʝʥ

 
ɸ.ʉ.

 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʧʦʯʚʳ, ʨʘʟʨʳʭʣʷʝʤʦʛʦ ʟʫʙʦʤ 

ʛʠʙʢʦʡ ʙʦʨʦʥʳéééééééééééééééééééé.éé..é....56 

Kazangapova
 
B. A., Zhylkshbayev A.ɸ., Zhylkyshbayeva

 
G. S. 

Development of effective method of protection of software and file source 

codes, located on third-party servers through vigenere encryption ...éééé.63 

ʂʦʞʘʭʤʝʪ ʄ. ʉ. 

ʇʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ʢʨʘʥ ʵʣʝʤʝʥʪʪʝʨʽʥʝ ʞװʢ ʢᴇʪʝʨʫ ʤʝʭʘʥʠʟʤʽʥʝʥ ʪװʩʝʪʽʥ 

ʢװʰʪʽʢ ʬʘʢʪʦʨʣʘʨʜʳש ᴅʩʝʨʽ...................ééééééééééééééé69 

ʄʘʨʴʠʥʘ ʅ.ʃ. 

ʆʮʝʥʢʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ ʚ ʢʨʠʚʦʰʠʧʥʦʡ ʛʦʣʦʚʢʝ ʰʘʪʫʥʘ 

ʬʦʨʩʠʨʦʚʘʥʥʦʛʦ ʜʠʟʝʣʷééééééééééééééééééééé.77 

 



5 

 

ʉʫʭʦʚ ʄ.ɺ., ɹʝʛʘʣʠʥ
 
ɸ.ʐ. 

ʉʧʦʩʦʙʳ ʟʘʱʠʪʳ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʦʪ ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ.éé...85 

ʊʘʰʝʚ ɸ.ɸ., ʅʫʨʛʫʣʞʘʥʦʚʘ
 
ɸ.ʅ. 

Optimization of production planning with limited resourcesé..........................91 

ʊʝʨʧʠʣʦʚʩʢʠʡ ɽ. 

ʅʦʚʳʡ ʟʘʢʦʥ ʚ ʠʟʦʙʨʝʪʘʪʝʣʴʩʪʚʝ ʠ ʥʦʚʳʝ ʧʨʦʙʣʝʤʳéé.éééééé...96 

ʋʩʢʝʥʙʘʝʚʘ ʈ.ʂ., ɹʝʢʪʝʤʳʩʦʚʘ ɻ.ʋ., ʊʝʤʠʨʙʦʣʘʪʦʚʘ 
 
ʊ.ʊ. 

ʆʙʨʘʙʦʪʢʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ mapreduceéééééé.101 

ʐʘʥʯʫʨʦʚ ʉ.ʄ. 

ʌʠʟʠʯʝʩʢʠʡ ʦʙʨʘʟ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʧʣʦʪʳ ʧʨʠ 

ʩʚʘʨʢʝééé.éééééééééééééééééééééééé...106 

 

ʇʨʘʚʠʣʘ ʦʬʦʨʤʣʝʥʠʷ ʩʪʘʪʝʡééééééééééééééé..éé.112 
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ʊʝʭʥʠʢʘʣʳס ץʳʣʳʤʜʘʨʳ 

ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ 

ʋɼʂ 631.145 

 

ʇʈʀʅʗʊʀɽ ʈɽʐɽʅʀʁ ɺ ɸɻʈɸʈʅʆʄ ʄɽʅɽɼɾʄɽʅʊɽ  

ʅɸ ʆʉʅʆɺɽ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀʗ 

 

ʄ.ʉ. ɸʡʤʫʨʟʠʥʦʚ
1
, ʄ.ʌ. ɹʘʡʤʫʭʘʤʝʜʦʚ

2
, 

ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ
1
, 

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ
2
, 

ʂʦʩʪʘʥʘʡʩʢʠʡ ʩʦʮʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤ. ʘʢʘʜʝʤʠʢʘ ɿ.ɸʣʜʘʤʞʘʨ (ʂʘʟʘʭʩʪʘʥ) 
 

ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʮʝʥʟʠʠ ʜʘʥʳ ʜ.ʪ.ʥ. ʂʫʰʥʠʨ ɺ.ɻ. 

ʠ ʢ.ʪ.ʥ. ʂʫʜʫʙʘʝʚʦʡ ʉ.ɸ. 

 

ʈʘʩʩʤʦʪʨʝʥʘ ʟʘʜʘʯʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʤʝʥʝʜʞʝʨʦʤ  ʘʛʨʘʨʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʧʨʦʙʣʝʤ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʘʛʨʦʧʨʝʜʧʨʠʷʪʠʝʤ ʚ ʥʘʩʪʦʷʱʝʝ  ʚʨʝʤʷ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʫʯʥʳʝ ʤʝʪʦʜʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ʅʝ ʜʦʩʪʘʯʥʦ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ʇʨʝʜʣʦʞʝʥʳ ʤʦʜʝʣʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʜʚʫʭʫʨʦʚʥʝʚʘʷ 

ʤʦʜʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʛʨʘʨʥʳʡ ʤʝʥʝʜʞʤʝʥʪ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʙʠʟʥʝʩ-

ʜʝʡʩʪʚʠʷ, ʬʫʥʢʮʠʠ ʧʦʣʝʟʥʦʩʪʠ,  ʤʦʜʝʣʴ, ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ.  

 

ɺ ʦʩʥʦʚʝ ʘʛʨʘʨʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʣʝʞʠʪ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʢʘʪʝʛʦʨʠʷ ï 

ʫʧʨʘʚʣʝʥʠʝ. ʋʧʨʘʚʣʝʥʠʝ ï ʵʪʦ ʦʙʲʝʢʪʠʚʥʘʷ ʢʘʪʝʛʦʨʠʷ. ʉʫʱʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʤ, ʩʦʟʥʘʪʝʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ 

ʘʧʧʘʨʘʪʘ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʪʨʫʜʦʚʳʝ ʢʦʣʣʝʢʪʠʚʳ ʩ ʧʦʟʥʘʥʠʝʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʙʲʝʢʪʠʚʥʳʭ ʟʘʢʦʥʦʚ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʤʝʥʝʜʞʤʝʥʪʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ 

ʦʨʛʘʥʠʟʘʮʠʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʣʠʯʘʶʪʩʷ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʵʣʝʤʝʥʪʦʚ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ, ʥʘʣʠʯʠʝʤ 

ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ, ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʧʦ ʩʚʦʝʤʫ ʭʘʨʘʢʪʝʨʫ ʧʦʤʝʭ, ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʪʝʢʘʶʱʠʝ ʚ ʵʪʠʭ ʩʠʩʪʝʤʘʭ, 

ʧʣʦʭʦ ʬʦʨʤʘʣʠʟʫʝʤʳ.  

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʘʛʨʘʨʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʨʫʢʦʚʦʜʩʪʚʘ  ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʫʩʧʝʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ ʦʙʝʩʧʝʯʠʪʴ ʝʛʦ ʨʘʟʚʠʪʠʝ. ɼʣʷ ʵʪʦʛʦ 
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ʥʝʦʙʭʦʜʠʤʘ ʩʠʩʪʝʤʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʟʘʜʘʯʘ ʢʦʪʦʨʦʡ ð ʩʥʘʙʞʘʪʴ 

ʨʫʢʦʚʦʜʩʪʚʦ ʚʩʝʤʠ ʜʘʥʥʳʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʙʫʜʫʱʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʪʨʫʜʥʦʩʪʠ ʩ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ (ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʳʜʘʯʘ ʨʝʢʦʤʝʥʜʘʮʠʡ  

(ʨʝʮʝʧʪʦʚ) ʜʣʷ ʜʝʡʩʪʚʠʷ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʝʨʠʦʜʝ). 

ʇʦ ʩʚʦʝʤʫ ʭʘʨʘʢʪʝʨʫ ʠ ʟʘʜʘʯʘʤ ʘʥʘʣʠʟ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ  ʚ ʘʛʨʦʧʨʝʜʧʨʠʷʪʠʷʭ ʧʦʯʪʠ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʟʘʜʘʯ 

ʘʥʘʣʠʟʘ ʚ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʆʜʥʘʢʦ ʠʤʝʶʪʩʷ 

ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʨʦʙʣʝʤʳ ʚ ʤʝʪʦʜʠʢʝ ʝʛʦ ʧʨʦʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʦʙʫʩʣʦʚʣʝʥʳ ʩʧʝʮʠʬʠʢʦʡ ʵʪʦʡ ʦʪʨʘʩʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʕʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʨʦʙʣʝʤʳ ʥʝ ʦʙʲʷʩʥʝʥʳ ʥʘʫʢʦʡ ʠ ʥʝ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʬʘʢʪʳ, ʚʳʟʳʚʘʶʱʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʥʘʣʠʟʘ ʠ 

ʦʙʦʙʱʝʥʠʡ. ʇʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʧʨʠ ʥʘʣʠʯʠʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ), 

ʠʩʧʦʣʴʟʫʷ ʩʫʱʝʩʪʚʫʶʱʠʡ ʤʝʪʦʜ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʧʦ  ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʥʘʤʠ  ʤʝʪʦʜʠʢʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʤʝʥʝʜʞʝʨʦʤ ʘʛʨʘʨʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʤʝʥʝʜʞʝʨ ʘʛʨʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʣʘʜʝʝʪ 

ʥʝʢʦʪʦʨʦʡ ʩʠʩʪʝʤʦʡ ʧʨʝʜʧʦʯʪʝʥʠʡ yR ʠʟ ʤʥʦʞʝʩʪʚʘ ʚʦʟʤʦʞʥʳʭ yÁ  ,ʛʜʝ 

yyR ÁÍ , ʪ.ʝ. ʦʥ ʤʦʞʝʪ ʩʨʘʚʥʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʠʟʥʝʩ - 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʫ Í Y.. 

ɹʫʜʝʤ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʚʳʙʦʨ ʜʝʡʩʪʚʠʷ ʤʝʥʝʜʞʝʨʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ  

ʧʨʘʚʠʣʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʳʙʦʨʘ [1]: 
X

y IXP 2),,( ÍÁ       (1) 

ʛʜʝ, X - ʤʥʦʞʝʩʪʚʦ ʙʠʟʥʝʩ-ʜʝʡʩʪʚʠʡ;  

I- ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʦʷ ʚʳʜʝʣʷʝʪ ʤʥʦʞʝʩʪʚʦ ʥʘʠʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʭ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʠʟʥʝʩ-ʜʝʡʩʪʚʠʡ. 

ɺ ʣʠʪʝʨʘʪʫʨʝ [1,2] ʠʟʚʝʩʪʥʳ ʜʚʘ ʧʦʜʭʦʜʘ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʘʚʠʣ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʳʙʦʨʘ.  

ʇʝʨʚʳʡ ʧʦʜʭʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʝʥʝʜʞʝʨ ʩ ʫʯʝʪʦʤ ʚʩʝʡ 

ʠʤʝʶʱʝʡʩʷ ʫ ʥʝʛʦ ʯʝʪʢʦʡ ʠ ʥʝʯʝʪʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʳʙʠʨʘʝʪ ʚʘʨʠʘʥʪʳ 

ʙʠʟʥʝʩ-ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʝʛʦ ʢ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʠʪʝʣʴʥʳʤ 

ʨʝʟʫʣʴʪʘʪʘʤ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʧʨʝʜʝʣʷʝʪ ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ 

ʤʝʥʝʜʞʝʨʘ.  

ɺʪʦʨʦʡ ʧʦʜʭʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʝʥʝʜʞʝʨ ʩʪʨʝʤʠʪʩʷ 

ʫʩʪʨʘʥʠʪʴ ʚʩʝ ʠʤʝʶʱʠʝʩʷ  ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ 

ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʥʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, ʪ.ʝ. ʩʪʨʝʤʠʪʩʷ ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʢʨʠʪʝʨʠʷʤʠ, ʥʝ ʩʦʜʝʨʞʘʱʠʤʠ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʉʪʨʦʛʦ 

ʛʦʚʦʨʷ, ʪʘʢʦʡ ʧʦʜʭʦʜ ʚʝʩʴʤʘ ʫʩʣʦʚʝʥ, ʧʦʩʢʦʣʴʢʫ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ 
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ʵʢʦʥʦʤʠʢʠ ʚʝʩʴʤʘ ʚʝʣʠʢʦ ʚʣʠʷʥʠʝ ʚʥʝʰʥʠʭ ʪʨʫʜʥʦ- ʧʨʝʜʩʢʘʟʫʝʤʳʭ  

ʬʘʢʪʦʨʦʚ.  

ɺ ʨʘʤʢʘʭ ʧʦʜʭʦʜʘ ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ ʤʝʥʝʜʞʝʨʘ  ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʜʚʘ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʤʝʪʦʜʘ ʟʘʜʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʧʨʝʜʧʦʯʪʝʥʠʡ: -ʙʠʥʘʨʥʳʝ  ʦʪʥʦʰʝʥʠʷ ʧʨʝʜʧʦʯʪʝʥʠʡ ʥʘ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʘʭ;  - ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʫʥʢʮʠʠ ʧʦʣʝʟʥʦʩʪʠ [1].  

ʄʝʪʦʜ ʙʠʥʘʨʥʳʭ ʦʪʥʦʰʝʥʠʡ ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʧʘʨʥʦʝ 

ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʤʥʦʞʝʩʪʚʝ ʚʦʟʤʦʞʥʳʭ 

ʘʣʴʪʝʨʥʘʪʠʚ ʚ ʨʘʤʢʘʭ ʜʦʧʫʩʪʠʤʳʭ ʙʠʟʥʝʩ-ʜʝʡʩʪʚʠʡ. ʌʫʥʢʮʠʷ 

ʧʦʣʝʟʥʦʩʪʠ ʢʘʞʜʦʡ ʘʣʴʪʝʨʥʘʪʠʚʝ ʩʪʘʚʠʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʯʠʩʣʦ ʠʟ 

ʥʝʢʦʪʦʨʦʛʦ ʯʠʩʣʦʚʦʛʦ ʨʷʜʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʫʨʦʚʝʥʴ ʧʦʣʝʟʥʦʩʪʠ  ʵʪʦʡ 

ʘʣʴʪʝʨʥʘʪʠʚʳ. ʄʝʥʝʜʞʝʨ ʠʟ ʤʥʦʞʝʩʪʚʘ ʘʣʴʪʝʨʥʘʪʠʚ ʚʳʙʠʨʘʝʪ ʪʫ, ʛʜʝ 

ʜʦʩʪʠʛʘʝʪʩʷ ʤʘʢʩʠʤʫʤ ʧʦʣʝʟʥʦʩʪʠ. 

ʇʨʝʜʧʦʯʪʝʥʠʷ ʤʝʥʝʜʞʝʨʘ ʥʘ ʤʥʦʞʝʩʪʚʝ ʚʦʟʤʦʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʜʘʶʪʩʷ ʬʫʥʢʮʠʝʡ ʧʦʣʝʟʥʦʩʪʠ v (.), ʘ ʨʝʟʫʣʴʪʘʪ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʫ Í Y,  ʩʚʷʟʘʥ ʩ ʜʝʡʩʪʚʠʝʤ ʭ Í X ʠ ʩʦʩʪʦʷʥʠʝʤ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ  QÍq  ʟʘʢʦʥʦʤ  

).,( qxwy=         (2) 

ʊʦʛʜʘ ʟʘʢʦʥ   Wi  (.),   ʦʧʨʝʜʝʣʷʝʤʳʡ ʬʫʥʢʮʠʝʡ  w(.) - ʦʪʦʙʨʘʞʝʥʠʝʤ, 

ʩʚʷʟʳʚʘʶʱʠʤ  ʜʝʡʩʪʚʠʷ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ,  ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ  ʢʘʢ ʪʝʭʥʦʣʦʛʠʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʦʙʲʝʢʪʘ, ʫʧʨʘʚʣʝʥʠʝ ʢʦʪʦʨʳʤ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʤʝʥʝʜʞʝʨ, ʚʣʘʜʝʷ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ I ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʥʘ 

ʤʦʤʝʥʪ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʚʳʙʠʨʘʝʤʦʤ ʜʝʡʩʪʚʠʠ x  Í  X.. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʙʫʜʝʤ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʤʦʜʝʣʴ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʚ ʪʝʨʤʠʥʘʭ ʬʫʥʢʮʠʠ ʧʦʣʝʟʥʦʩʪʠ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʢʦʨʪʝʞʝʤ: 

{ }IvYX ),(),(,,, ÖÖQ= wy ,                             (3) 

ɻʜʝ, X  - ʤʥʦʞʝʩʪʚʦ ʜʦʧʫʩʪʠʤʳʭ ʙʠʟʥʝʩ-ʜʝʡʩʪʚʠʡ; 

Y- ʤʥʦʞʝʩʪʚʦ ʜʦʧʫʩʪʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

Q- ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʩʫʙʲʝʢʪʠʚʥʘʷ ʠ 

ʦʙʲʝʢʪʠʚʥʘʷ  ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ); 

(.)n - ʬʫʥʢʮʠʷ ʧʦʣʝʟʥʦʩʪʠ; 

)(Öw  - ʩʚʷʟʴ ʤʝʞʜʫ ʙʠʟʥʝʩ-ʜʝʡʩʪʚʠʷʤʠ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ;   

I- ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʦʡ ʚʣʘʜʝʝʪ ʤʝʥʝʜʞʝʨ ʥʘ ʤʦʤʝʥʪ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ. 

ɺ ʨʘʙʦʪʝ [1] ʧʦʩʪʫʣʠʨʫʝʪʩʷ, ʯʪʦ ʟʘʢʦʥ )(Öw   ʠʟʚʝʩʪʝʥ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ 

ʠʛʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʝʥʝʜʞʝʨʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠ ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ. ɺ ʧʨʠʤʝʥʝʥʠʠ ʢ ʧʦʩʪʘʚʣʝʥʥʦʡ ʚ ʨʘʙʦʪʝ ʮʝʣʠ ʠ 

ʩʦʩʪʘʚʫ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ  ʩʧʨʘʚʝʜʣʠʚʦ ʣʠʰʴ ʯʘʩʪʠʯʥʦ. 

ʆʥʦ ʩʧʨʘʚʝʜʣʠʚʦ ʣʠʰʴ ʜʣʷ  ʜʝʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ (ʤʥʦʞʝʩʪʚʘ ʙʠʟʥʝʩ - 

ʫʧʨʘʚʣʝʥʠʷ   U' Ë U ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ  Y' Ë Y), ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ  ʟʘʢʦʥʦʚ ʨʳʥʦʯʥʳʭ 

ʦʪʥʦʰʝʥʠʡ, ʵʪʦʪ ʟʘʢʦʥ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʪʦʣʴʢʦ ʚ ʚʠʜʝ ʦʪʥʦʰʝʥʠʷ  
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çʩʧʨʦʩ-ʧʨʝʜʣʦʞʝʥʠʝè, ʠ ʤʦʞʝʪ ʦʮʝʥʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ  

ʜʝʷʪʝʣʴʥʦʩʪʝʡ Y" Ë Y ʩ ʫʯʝʪʦʤ ʬʘʢʪʦʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʵʪʠ ʦʪʥʦʰʝʥʠʷ 

(ʨʠʩʫʥʦʢ 1). 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1 -  ʉʬʝʨʳ ʠʥʪʝʨʝʩʘ  ʢʨʝʩʪʴʷʥʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

 

ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʝʤʝʥʥʳʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ, ʧʨʠʤʝʤ 

ʜʦʧʫʩʪʠʤʳʝ ʤʥʦʞʝʩʪʚʘ X, Y, v (.) ʠ I. ʏʪʦ ʢʘʩʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʠ w (.), ʪʦ 

ʟʜʝʩʴ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʜʚʫʭ ʢʣʘʩʩʦʚ ʟʘʜʘʯ. ɼʣʷ 

ʦʜʥʦʛʦ ʢʣʘʩʩʘ ʟʘʜʘʯ ʤʦʞʥʦ ʧʨʠʥʷʪʴ, ʯʪʦ ʟʘʢʦʥ ʠʟʤʝʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪ ʥʝʢʦʪʦʨʳʭ ʜʝʡʩʪʚʠʡ  )(Öw  ʠʟʚʝʩʪʝʥ, ʭʦʪʷ ʠ ʠʤʝʝʪ 

ʥʝʯʝʪʢʫʶ ʧʨʠʨʦʜʫ. ɺ ʮʝʣʦʤ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʨʝʩʪʴʷʥʩʢʠʤ 

ʭʦʟʷʡʩʪʚʦʤ ʠʤʝʝʪ ʚʠʜ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 2. 
 

 

                 0I 

 

 

 

                                 u  

               

 

 

                         I       

                                                 CÍx   

   QÍq                                                                                                                  YyÍ            

   

 

 

 

ʈʠʩʫʥʦʢ 2 -  ʉʪʨʫʢʪʫʨʥʘʷ  ʩʭʝʤʘ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʦʧʠʩʳʚʘʪʴ ʜʚʫʤʷ ʤʦʜʝʣʷʤʠ, ʬʦʨʤʘʣʴʥʦ 

ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʫʨʦʚʥʝ 

ɸʉʋ. ʇʝʨʚʘʷ ʤʦʜʝʣʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ  { }000 (.),(.),,,, I¡¡QU¡¡=Y¡ wnU  

ʉʬʝʨʘ 

ʧʨʦʠʟʚʦʜʩʪʚ 

ʉʬʝʨʘ 

ʨʳʥʦʯʥʳʭ   

ʦʪʥʦʰʝʥʠʡ 

                         ɸʉʋ  

{ }
{ }000

000

(.),(.),,,,

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

I¡¡QU¡¡¡¡=Y¡¡

¡
I¡QU¡¡=Y¡

wn

wn

U

U

 

       ʄɽʅɽɼɾɽʈ 
{ },,(.),(.),,,, IQUC=Y Uwn  

ʆʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ 

(ʢʨʝʩʪʴʷʥʩʢʦʝ ʭʦʟʷʡʩʪʚʦ) 

UQ³C:(.)w                                                                                                                          
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ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʨʝʜʧʦʯʪʝʥʠʷ ɸʉʋ ʥʘ ʦʩʥʦʚʝ ʬʫʥʢʮʠʠ ʧʦʣʝʟʥʦʩʪʠ )(0 Öv  

(ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ  ʢʨʝʩʪʴʷʥʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ). ɺʪʦʨʘʷ { }000 ),(),(,,, IvY Ö¡¡ÖQ¡¡¡¡=¡¡ wy 8 - ʟʘʜʘʝʪ ʧʨʝʜʧʦʯʪʝʥʠʷ, 

ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʤʝʥʝʜʞʝʨʫ ʚ ʩʬʝʨʝ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

ʄʝʞʜʫ ʤʦʜʝʣʷʤʠ ʩʫʱʝʩʪʚʫʝʪ ʧʨʠʯʠʥʥʘʷ ʩʚʷʟʴ, ʦʧʨʝʜʝʣʷʝʤʘʷ 

ʧʨʘʚʠʣʦʤ ï çʧʨʝʜʧʦʯʪʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷʤʠ ʤʦʜʝʣʠ 0y¡¡ 

(ʥʠʞʥʠʡ ʠʥʜʝʢʩ 0 ʦʙʦʟʥʘʯʘʝʪ ʧʝʨʝʤʝʥʥʳʝ, ʚʳʙʠʨʘʝʤʳʝ ɸʉʋ), ʥʝ 

ʠʤʝʶʪ ʩʤʳʩʣʘ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʣʶʙʦʝ ʧʨʝʜʧʦʯʪʝʥʠʝ ʥʘ ʫʨʦʚʥʝ ʤʦʜʝʣʠ 0y¡ ʥʝ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠè. ʅʘʧʨʠʤʝʨ, 

ʦʪʩʫʪʩʪʚʠʝ ʧʦ ʥʝʢʦʪʦʨʳʤ ʧʨʠʯʠʥʘʤ ʫʨʦʞʘʷ ʚ ʢʨʝʩʪʴʷʥʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 

ʚʣʝʯʝʪ ʙʝʩʩʤʳʩʣʝʥʥʦʩʪʴ ʘʥʘʣʠʟʘ (ʧʦʩʪʨʦʝʥʠʝ ʩʠʩʪʝʤʳ ʧʨʝʜʧʦʯʪʝʥʠʡ) ʚ 

ʩʬʝʨʝ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ. çɼʝʡʩʪʚʠʷʤʠè ɸʉʋ  (ʚʳʙʠʨʘʝʤʳʤʠ  ʝʶ 

ʩʪʨʘʪʝʛʠʷʤʠ) ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ UuÍ . ɸ ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ɸʉʋ

UuÍ , ʤʦʛʫʪ ʪʦʣʴʢʦ ʫʩʠʣʠʪʴ ʠʣʠ ʦʩʣʘʙʠʪʴ ʧʨʝʜʧʦʯʪʝʥʠʷ ʤʝʥʝʜʞʝʨʘ, 

ʦʧʨʝʜʝʣʷʝʤʳʝ ʥʘ ʫʨʦʚʥʝ ʬʫʥʢʮʠʠ ʧʦʣʝʟʥʦʩʪʠ v (.).  ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ  

ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ  ʩʦʚʝʪʫʶʱʝʡ ʩʠʩʪʝʤʳ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʨʘʮʠʦʥʘʣʴʥʳʡ ʚʳʙʦʨ ʈ(ʠ) [3] ʙʠʟʥʝʩ -ʜʝʡʩʪʚʠʷ ʤʝʥʝʜʞʝʨʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ  (ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ ɸʉʋ), ʦʪ 

ʟʥʘʥʠʡ (ʧʨʝʜʧʦʯʪʝʥʠʡ) ʤʝʥʝʜʞʝʨʘ, ʥʘʨʘʙʦʪʘʥʥʳʭ ʦʧʳʪʦʤ ʫʧʨʘʚʣʝʥʠʷ, ʠ 

ʦʪ   ʩʦʚʦʢʫʧʥʦʩʪʠ ʪʝʢʫʱʝʡ ʠʥʬʦʨʤʘʮʠʠ I, ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ 

ʥʘ ʤʦʤʝʥʪ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ, ʪ.ʝ.  

XIuP yu ÌÁ= ),,(                                                    (4) 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʥʘʤʠ ʤʦʜʝʣʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ 

ʫʧʨʘʚʣʝʥʠʷ  ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ ʥʘ ʦʩʥʦʚʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. 
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ɹʆʃɾɸʋ ʅɽɻɯɿɯʅɼɽ ɸɻʈɸʈʃʓפ ʄɽʅɽɼɾʄɽʅʊɽ 

ʐɽʐɯʄɼɽʈɼɯ פɸɹʓʃɼɸʋ 

ɸʛʨʘʨʣʳϨ ʢϸʩʽʧʦʨʳʥʜʘʨ ʤʝʥʝʜʞʝʨʤʝʥ ʰʝʰʽʤʜʝʨʜʽϬ Ϩʘʙʳʣʜʘʥʫʣʘʨʳ 

ʝʩʝʙʽ ϨʘʨʘʩʪʳʨʳʣϤʘʥ. ɸʫʳʣʰʘʨʫʘʰʳʣʳϨ Ϻʥʜʽʨʽʩʪʝ ʰʝʰʽʤʜʝʨʜ ̔Ϩʘʙʳʣʜʘʫ 
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ʤϸʩʝʣʝʣʝʨʜ ̔ ʪʘʣʜʘʫ ʥϸʪʠʞʝʩʽʥʜʝ, ʦʩʳ ʫʘϨʳʪʪʘ Ϥʳʣʳʤʠ ϸʜʽʩʪʝʨʽ 

ʘʛʨʦϺʥʝʨʢϸʩʽʧʪʽ ʙʘʩϨʘʨʫʜʘ ʞʝʪʢʽʣʽʢʪʽ Ϩʦʣʜʘʥʙʘʡʜʳ. ʐʝʰʽʤʜʝʨʜʽ 

Ϩʘʙʳʣʜʘʫ Ϯʣʛʽʣʝʨʽ ʞϸʥʝ ʘʫʳʣʰʘʨʫʘʰʳʣʳϨ Ϻʥʜʽʨʽʩʪʽ  ʙʘʩϨʘʨʫʜʘ 

ʘϨʧʘʨʘʪʪʳϨ-ʘʥʘʣʠʪʠʢʘʣʳϨ ʞϮʡʝʥʽϬ ʝʢʽ ʜʝϬʛʝʡʣʽ Ϯʣʛʽ ϰʩʳʥʳʣϤʘʥ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʘʛʨʘʨʣʳϨ ʤʝʥʝʜʞʤʝʥʪ, ʙʦʣʞʘʫ, ʙʠʟʥʝʩ- ϸʩʝʨʽ, 

ʧʘʡʜʘʣʳʣʳϨ ʬʫʥʢʮʠʷʩʳ, Ϯʣʛʽ, ʰʝʰʽʤʜʝʨʜʽ Ϩʘʙʳʣʜʘʫ. 

 

DECISION-MAKING IN AGRARIAN M ANAGEMENT ON THE 

BASIS OF FORECASTING 

The problem of decision-making by the manager of the agrarian enterprise 

is considered. As a result of the analysis of problems of decision-making in 

agricultural production it is revealed, that in management of agrarian enterprise 

not enough uses modern scientific methods of forecasting. The process of 

acceptance of administrative decisions  is automated not enough. Decision-

making models  and the conceptual two-level model of an information-

analytical control system of an agricultural production are offered.   

Keywords: ʘgrarian management, forecasting, business actions, utility 

functions, model, decision-making. 
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The purpose of this article is consideration the methods of designing of 

the information systems used in various spheres. It is noticed, that at the 

automated systems market for large corporations and financial and industrial 

groups it is possible today to single two main subjects: it is the market of 

automated banking systems (ABS) and the market of industrial enterprises 

corporate information systems (ECIS). At present there are several methods of 

automated information systems designing  among which it is possible to single 

out the following:  "bottom-up" and "top-down", structural and process. 

Keywords: information system, designing, the module, the software, a 

database. 
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Introduction  

Information system designing has become widely-spread task in recent 

years; it is solved by control boards and commercial structures: banks, trading 

houses, different enterprises, etc. Such projects can be small, average, big and 

super-large-scale (unique).  Normally big and unique projects are characterized 

by a layered design of automation objects, their position in the space, 

complicated functioning technology, a large volume and/or high complexity 

database, the lifetime exceeding the equipment's period of life , use in an 

information system of a part of already available equipment etc. 

Development of architecture of difficult application-oriented information 

systems (IS) on the basis of the concept of open systems is the most adequate. 

The main objective for systemsô creation an as open one consists in the 

possibility of economically and technically effective combining into a single 

heterogeneous system of different equipment types and software on the basis of 

use of the standardized interfaces between system components. Such an 

approach potentially allows reusing of the most science intensive software on 

different computing platforms without reprogramming and in this way to save 

considerable financial resources. On the other hand, such an approach allows 

step by step increasing computational capability of the application program in 

compliance both with needs of the user, and with his financial possibilities. 

 

The problem description 

The industry of development of automated management information 

systems started in 50 ð60-s of the XX century and by the end of the century 

acquired quite finished forms.  

Materials which are considered to be the generalized material on 

automated banking systems (ABS) and automated control systems of design-

technology developing (ACS DTD) are provided below. Despite the differences 

in the implementation of the functional modules of the systems, general 

approaches to their development are very similar, which enabled to bring the 

issues of their designing together, as IV generation AIS design [1, 2, 3, 4]. 

At the automated systems market for large corporations and financial and 

industrial groups it is possible today to single two main subjects: it is the market 

of automated banking systems (ABS) and the market of industrial enterprises 

corporate information systems (ECIS). Despite strong interconnection of these 

two automation system markets the proposed solutions have not yet been fully 

integrated with each other and it is expected in the nearest future/ 

¶ By Automated Banking System (ABS) we will understand the 

complex of the hardware and software that implement the multicurrency 

information system which provides the modern financial and administrative 

technologies in real-time mode in when transaction data processing. 

¶ By the Automated Information System of the industrial enterprise 

(AIS) we will understand a complex of the hardware and software implementing 

a multi-component information system, which provides modern control of 
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decision-making processes, designing, production and sale in real-time mode in 

when transaction data processing. 

It is apparent, that both determinations are similar. At present there are 

several methods of automated information systems designing (AIS) among 

which it is possible to single out the following:  "bottom-up" and "top-down", 

structural and process. 

 

"Bottom -up" method 

The mentality of modern programmers was formed at large computer 

centers (CCs) the main objective of which not creation of replicated products but 

specific institution staff servicing. This approach remained in automation in 

many respects even today. Under conditions of permanently changing 

legislations, production rules, financial and economic management and 

accounting rules, it is convenient for the officer to have a moderator between the 

newly issued instruction and the computer. On the other hand, as it turned out, 

there are many programmers infected with "an amateur performance virus" 

when especially quite a decent reward was offered for such a job. 

Founding their own departments and automation controls, the enterprises 

and banks tried to be equipped with the necessary facilities by their own efforts. 

However periodic "shake up" of instructions, the difficulties connected with 

different ideas of users about the same data, the continuous operation of 

programmers on satisfaction all of new and new wishes of certain workers and 

as a result the dissatisfaction of officers with the programmers cooled down 

both.   

So, the first approach was reduced to design "bottom-up". In this case, in 

the presence of qualified programmers, some work stations (WS), which were 

important from the point of view governing body, were quite tolerably 

automated. The general pattern of "the automated enterprise" was not visible 

quite well, especially in perspective. 

 

"Top -down" method 

Rapid growth of the number of joint-stock and private enterprises and 

banks allowed some companies to see the future market and to invest the 

creation of the program device for this growing market. Developers singled out 

the most noticeable of the whole range of problems: automation of analytical 

accounting and technological processes (for banks it is mainly calculation and 

cash service; for the industrial enterprises it is design processes and production 

automation; not specific machines and etc., are meant but information flows). 

Considering that fact that AIS centre is certainly a device which provides the 

automated keeping of the analytical account, the majority of firms began with 

the detailed study of this problem. Systems were designed "on top", proceeding 

on the assumption that one program shall satisfy needs of all users. 

The idea of use "one program for all" dramatically restricted possibilities 

of developers in structure of information sets of a database, in the use of 

versions of screen forms, algorithms of calculation and, therefore, deprived of 
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possibility to expand essentially the circle of solvable tasks - to automate daily 

activities of each worker. The rigid frames issued "on top" ("the general for all") 

restricted possibilities of such systems concerning the keeping of the in-depth, 

often specific analytical and production and technological accounting. Workers 

carried out this operation manually, and results were fed into the computer.  By 

this, the interface of each workplace couldn't be defined by functions entrusted 

to the user and by the accepted technology of operation. It became obvious that 

for successful implementation of the task of full automation of the bank it is 

necessary to change the ideology of AIS creation. 

 

Structural approach 

¶ The structural approach is based on the use of the organizational 

structure of the company when the system designing is carried out according to 

structural sub-divisions/departments. Technologies of activities in this case are 

described through technologies of operation of structural sub-

divisions/departments, and interaction of structural sub-divisions/departments 

via the model of the top level. 

If the company represents a complicated structure of a holding or an 

enterprise type, it is necessary to have the model of interaction of all its 

elements; the model will contain not only technological, but also financial and 

legal moments. 

The principal defect of the structural approach is the binding to an 

organization structure which very changes quickly, therefore it is necessary to 

make changes to the system project of an information system frequently. 

 

Process approach 

¶ The process approach is oriented not to the organization structure, 

but to business processes.  

From the point of view of the current state, it is most perspective. 

Business processes, unlike the organization structure, change less frequently. As 

a rule, there are not many business processes at the enterprise, normally no more 

than ten. 

The process approach brings to the necessity of transition onto the so-

called «lean production» or to a "lean" resource-saving organization structure 

(Lean production). The main lines of such reorganization are: 

- wide delegating of powers and responsibility to performers; 

- quantity reduction of decision-making levels; 

- the combination of management by objectives principle and the group 

organization of the work; 

- special attention to questions of production or services quality assurance, 

and of the enterprise operation as a whole too; 

   - automation of technologies of execution of business processes. 
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Main differences of the new AIS designing approach 

Basic differences of the 4
th
 generation new AIS design approach are the 

use of principles of distributed DB, "dualism", multicomponent and 

transactional data processing [5]. 

 

Principles of ñdualismò and multi-components 

The bank structure and industrial enterprise developing, the increase of 

numbers of branches, the growth client numbers and the necessity of service 

quality improving put forth new demands to computerized systems. First of all, 

it refers to the ideology of operating system kernel construction: ñcomputerized 

accounting - analytic accountò. 

It enabled bank structures: on the one hand, to preserve the capacity of 

working ñfrom personal accountò in the system kernel, with automatic formation 

of accounting transaction/entries, on the other hand, rigid standards of personal 

account were annulled. There appeared the possibility to keep accounting 

according to balance account of any order without in-depth analysis to the level 

of clientôs personal account. In this case the analytic account keeping according 

to the clientôs personal account  went down to the level of the specialized 

software (SS) installed on the workplaces of bank workers (controllers, credit 

accountants, inspectors). 

So, the basic difference of the new approach to the ABS creation consists 

in the idea of distribution of card of accounts in accordance with hierarchy 

levels. In this case, the card of accounts directory with their corresponding 

descriptions, the information set of clients was projected by the principle of 

distributed database. 

he result was: 

- buildup of all necessary accounting transaction which have already 

been aggregated through balance account, and  their automatic delivery to the 

ñcomputerized accountingò database; 

- every bank worker specific requirements realization, including 

creation of arbitrary reports and references, memorial orders, operating journals; 

- execution of any subordinate/ subsidiary and technological 

calculations. 

With the use of flexible full-service network (FSN) setting system 

(component of the computer-aided banking system - CABS) there appeared the 

real possibility to adapt the program apparatus to any conditions and different 

guidance material requirements and work rules which were accepted either by 

the higher body or in this bank institution. Besides, in a multi-component 

scheme of CABS organizations when upgrading/modernizing one of the 

components the CABS kernel and other components were not affected. That 

improved the reliability, computerized systemôs lifetime and also provided a full 

execution of required functions.  

Ambivalent/dual approach to the daily balance formation is the basis of 

the so called ñprinciple of dualismò, of one of the important principles of 

modern banking system construction. Realization of this principle inevitably 
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demanded the construction the new generation CABS in the form of program 

modules, which are connected with each other, but at the same time are able to 

work off-line/independently. 

The problem of industrial enterprises AIS designing is more complicated, 

because the sort of processed information is more diverse and hard to formalize. 

However here itôs also possible to single out the basic model of work ï this is 

the work ñfrom project codeò.  The project code represents the analogue of 

personal account/bankbook, it has definite capacity, order (i.e., the concrete 

group of numeric and letter  designation characterizes the detail, assembly unit, 

product and the level of interaction). The concrete group part of the code 

characterizes technologic, constructive, financial and other documents. All these 

are regulated by State Standards, thatôs why it can be formalized. In this case the 

modular approach to the realization of AIS is more important. So, dual approach 

to daily production plan formation provided the basis of ñprinciple of dualismò 

for AIS of industrial enterprises.  

Such multicomponent system provided the abidance of the basic principle 

of computerized informative systems - the absence of duplication of data input. 

The information about operations which were made with the help of using of 

one of the system components could be used by its any other component.  

Modularity of building new generation AIS and one-time input principle give 

the opportunity to vary these systemsô sets. So, in banks, which have multi-

branch affiliated chain and do not transmit facts online, all full-service network 

installing in branches is not always economically justified. In these cases general 

software service in branches, oriented for primary input of information and the 

following computerized data processing in full-service network installed in main 

office is possible. Such a structure gives the opportunity to include into ABS the 

new generation component for creating data warehouse, separating   operational 

activities system and the decision support system. 

In addition, one of the advantages of the multicomponent system, which is 

basic while creating a new generation AIS is the possibility of step by step 

implementation. On the first implementation stage the system components are 

installed (or old ones are replaced) in those workplaces, which need software 

renovation. At the second stage the improvement of system takes place along 

with connecting of new components and interconnection fine-tuning. The 

opportunity of practicing such a method of implementation provides its simple 

replication and adaptation to the local conditions. So, the automated information 

system of new generation is a multicomponent system with the database 

distributed according to the stages of management hierarchy.  

 

Conclusion 

It is necessary to notice, there are the following design approaches: 
individual, typical and automated. Now the greatest application finds the typical 

approach assuming typification of design decisions. 
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The necessity of typification of project decisions is stipulated by the 

following: when introducing the standard system planning expenses go down 

substantially; by individual planning it is difficult to provide the proper 

scientific and technical level of development. 

For the development and introduction of IMS standardized designing, 

there are a number of objective prerequisites: 

ω business management is based on the common provisions; 
ω  ǘƘŜ ǎǘǊǳŎǘǳǊŜ ƻŦ the control system for all enterprises is about the same and 
depends only on the size of the company; 

ω  IMS technical equipments are standardized. 

The basis of typical designing is the primary classification or typifying 
objects according to their most important parameters. Then goes creation of 
benchmark circuits and solutions, the implementation of which in the future at 
a particular enterprise is reduced to their binding under conditions of the 
enterprise. 
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ɸפʇɸʈɸʊʊʓפ ɾתʁɽʃɽʈɼɯר ɾʆɹɸʃɸʋ ᴄɼɯʉʊɽʈɯ 

ʄʘϨʘʣʘʥʳϬ ʤʘϨʩʘʪ r - ϸʨ ʪϮʨʣʽ ʩʘʣʘʣʘʨʜʘ Ϩʦʣʜʘʥʳʣʘʪʳʥ 

ʘϨʧʘʨʘʪʪʳϨ ʞϮʡʝʣʝʨʜʽϬ ʞʦʙʘʣʘʫ ϸʜʽʩʪʝʨʜʽ  Ϩʘʨʘʩʪʳʨʫ. ɯ̔ ʨʽ 

ʢʦʨʧʦʨʘʮʠʷʣʘʨ ʞϸʥʝ Ϩʘʨʞʳ-Ϻʥʝʨʢϸʩʽʧʪʽʢ ʪʦʧʪʘʨ Ϯʰʽʥ ʘʚʪʦʤʘʪʪʳ ʞϮʡʝ  

ʥʘʨʳϨʪʘ ʝʢʽ ʥʝʛʽʟʛʽ ʩʫʙʲʝʢʪ ʝʨʝʢʰʝʣʽʛʽ ʙʘʨ: ɸʚʪʦʤʘʪʳʥʜʳʨʳʣϤʘʥ ʙʘʥʢʪʽʢ 

ʞϮʡʝʣʝʨʜʽϬ ʥʘʨʳϤʳ(ɸɹɾ) ʞϸʥʝ Ϻʥʝʨʢϸʩʽʧʪʽʢ ʢϸʩʽʧʦʨʳʥʜʘʨʜʳϬ ʙʽʨʣʝʩʢʝʥ 

ʘϨʧʘʨʘʪʪʳϨ ʞϮʡʝʣʝʨ(ɹɸɾ). ɸʚʪʦʤʘʪʪʳ ʘϨʧʘʨʘʪʪʳϨ ʞϮʡʝʣʝʨʜʽ(ɸɸɾ) 

ʞʦʙʘʣʘʫʣʘʨϤʘ ʙʽʨʥʝʰʝ ϸʜʽʩʪʝʨʽ ʙʘʨ ʞϸʥʝ  ʝʨʝʢʰʝʣʝʫʛʝ ʙʦʣʘʜ  r : 

«ʪϺʤʝʥʥʝʥ -ʞʦϤʘʨʳ è ʞϸʥʝ ç ʞʦϤʘʨʳʜʘʥ-ʪϺʤʝʥ è, ϨϰʨʳʣʳʤʜʳϨ ʞϸʥʝ 

ʧʨʦʮʝʩʪ.̔ 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʘϨʧʘʨʘʪʪʳϨ ʞϮʡʝ, ʞʦʙʘʣʘʫ, ʧʨʦʛʨʘʤʤʘʣʳϨ 

Ϩʘʤʩʳʟʜʘʥʜʳʨʫʳ, ʜʝʨʝʢϨʦʨ. 

 

ʄɽʊʆɼʓ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ 

ʎʝʣʴ ʵʪʦʡ ʩʪʘʪʴʠ - ʨʘʩʩʤʦʪʨʝʥʠʝ ʤʝʪʦʜʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ. ʆʪʤʝʯʘʝʪʩʷ, 
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ʯʪʦ ʥʘ ʨʳʥʢʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʢʨʫʧʥʳʭ ʢʦʨʧʦʨʘʮʠʡ ʠ 

ʬʠʥʘʥʩʦʚʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʛʨʫʧʧ ʥʘ ʩʝʛʦʜʥʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ 

ʦʩʥʦʚʥʳʭ ʩʫʙʲʝʢʪʘ: ʵʪʦ ʨʳʥʦʢ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʙʘʥʢʦʚʩʢʠʭ ʩʠʩʪʝʤ 

(ɸɹʉ) ʠ ʨʳʥʦʢ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ (ʂʀʉ). ʅʘ ʩʝʛʦʜʥʷ ʦʪʤʝʯʘʝʪʩʷ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʤʝʪʦʜʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

(ɸʀʉ), ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ: çʩʥʠʟʫ-ʚʚʝʨʭè ʠ 

çʩʚʝʨʭʫ-ʚʥʠʟè, ʩʪʨʫʢʪʫʨʥʳʡ ʠ ʧʨʦʮʝʩʩʥʳʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, 

ʤʦʜʫʣʴ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʙʘʟʘ ʜʘʥʥʳʭ. 
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ʂ ɺʆʇʈOʉʋ ʆɹ ɸɺʊʆʄɸʊʀɿɸʎʀʀ ʋʇʈɸɺʃɽʅʀʗ  

ʅɸ ʊʈɸʅʉʇʆʈʊɽ 

 

ʄ.ʌ. ɹʘʡʤʫʭʘʤʝʜʦʚ
1
, ɾ.ʀ.ɹʘʪʳʨʢʘʥʦʚ

2
  

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʂʦʩʪʘʥʘʡʩʢʠʡ ʩʦʮʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤ. ʘʢʘʜʝʤʠʢʘ ɿ.ɸʣʜʘʤʞʘʨ
1
 (ʂʘʟʘʭʩʪʘʥ), 

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ,  

ʂʳʨʛʳʟʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤ. ʀ.ʈʘʟʟʘʢʦʚʘ
2
 (ʂʳʨʛʳʟʩʪʘʥ) 

 

ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʮʝʥʟʠʠ ʜʘʥʳ ʜ.ʪ.ʥ. ʂʫʨʤʘʥʦʚʳʤ ɸ.ʂ. 

ʠ ʢ.ʪ.ʥ. ʂʫʜʫʙʘʝʚʦʡ ʉ.ɸ. 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. ʇʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʪʘʥʮʠʠ, ʦʧʠʩʳʚʘʶʱʘʷ ʩʦʩʪʦʷʥʠʝ ʵʣʝʤʝʥʪʦʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ: ʧʫʪʝʚʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʫʩʪʨʦʡʩʪʚ ʘʚʪʦʤʘʪʠʢʠ ʠ ʩʚʷʟʠ, 

ʩʦʩʪʦʷʥʠʝ  ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʡ ʤʦʜʝʣʠ ʩʪʨʦʠʪʩʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʫʧʨʘʚʣʝʥʠʷ  ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ 

ʪʨʘʥʩʧʦʨʪ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʣʦʢʦʤʦʪʠʚʳ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʩʪʘʥʮʠʠ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ. 

 

ʊʨʘʥʩʧʦʨʪ ʧʨʠʟʚʘʥ ʦʙʝʩʧʝʯʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʚʷʟʠ ʩʪʨʘʥʳ 

ʥʘʜʝʞʥʳʤʠ ʠ ʵʬʬʝʢʪʠʚʥʳʤʠ ʩʚʷʟʷʤʠ. ʈʳʥʦʯʥʘʷ ʵʢʦʥʦʤʠʢʘ ʙʦʣʝʝ 

ʜʠʥʘʤʠʯʥʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʨʘʥʩʧʦʨʪʫ ʥʝʦʙʭʦʜʠʤʘ ʪʘʢʞʝ ʙʦʣʝʝ ʛʠʙʢʘʷ 
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ʪʝʭʥʦʣʦʛʠʷ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʠʩʪʝʤʫ 

ʫʧʨʘʚʣʝʥʠʷ, ʥʦ ʠ ʧʦʚʳʰʘʪʴ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ [1]. ʕʪʦ 

ʜʚʫʝʜʠʥʳʡ ʧʨʦʮʝʩʩ, ʚ ʢʦʪʦʨʦʤ ʧʦʩʣʝʜʥʷʷ ʯʘʩʪʴ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ 

ʦʩʦʟʥʘʝʪʩʷ, ʝʡ ʥʝ ʧʦʩʚʷʱʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠ ʜʘʞʝ ʫʧʦʤʠʥʘʥʠʷ ʦ ʥʝʡ 

ʚʳʟʳʚʘʶʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ.  

ʊʨʘʥʩʧʦʨʪʥʘʷ ʩʚʷʟʴ - ʵʪʦ ʥʝ ʝʜʠʥʠʯʥʘʷ ʧʝʨʝʚʦʟʢʘ, ʘ ʩʦʚʦʢʫʧʥʦʩʪʴ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʥʦʨʤʘʣʴʥʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ [2]. ʉʢʘʞʝʤ, 

ʨʘʚʥʦʤʝʨʥʳʡ ʧʦʜʚʦʜ ʨʫʜʳ ʦʪ ʛʨʫʧʧʳ ʨʘʟʥʦʫʜʘʣʝʥʥʳʭ ʦʪʧʨʘʚʠʪʝʣʝʡ. 

ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʦʪʣʠʯʠʝ ʵʪʠʭ ʟʘʜʘʯ: ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʩʥʠʞʘʶʪʩʷ 

ʩʦʙʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʧʝʨʝʚʦʟʢʫ, ʚʦ ʚʪʦʨʦʤ - ʧʦʣʥʘʷ 

ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ, ʚʢʣʶʯʘʷ ʩʪʳʢʦʚʳʝ ʧʦʪʝʨʠ. ɺ ʬʫʥʢʮʠʠ 

çʧʝʨʝʚʦʟʢʠè ʩʪʳʢʦʚʳʝ ʧʦʪʝʨʠ ʦʪʥʦʩʷʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʚ ʬʫʥʢʮʠʠ 

çʪʨʘʥʩʧʦʨʪʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝè - ʥʘ ʪʨʘʥʩʧʦʨʪ. ʊʦʣʴʢʦ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ 

ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʜʦʩʪʘʚʢʝ ʛʨʫʟʘ çʦʪ ʜʚʝʨʠ ʜʦ ʜʚʝʨʠè. ʌʫʥʢʮʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʘʤʠ ʧʦ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʚʳʩʪʨʘʠʚʘʶʪʩʷ ʪʘʢ: 

- ʫʧʨʘʚʣʝʥʠʝ ʛʨʫʟʦʧʦʪʦʢʘʤʠ; 

- ʫʧʨʘʚʣʝʥʠʝ ʚʘʛʦʥʦʧʦʪʦʢʘʤʠ; 

- ʫʧʨʘʚʣʝʥʠʝ ʧʦʝʟʜʦʧʦʪʦʢʘʤʠ. 

ʋʧʨʘʚʣʝʥʠʝ ʛʨʫʟʦʧʦʪʦʢʘʤʠ - ʵʪʦ ʥʦʚʘʷ ʬʫʥʢʮʠʷ. ʉʦʛʣʘʩʦʚʘʥʥʳʡ 

ʧʦʜʚʦʜ ʛʨʫʟʦʚ ʢ ʧʦʨʪʘʤ, ʧʦʛʨʘʥʠʯʥʳʤ ʧʝʨʝʭʦʜʘʤ, ʢʨʫʧʥʳʤ ʧʦʪʨʝʙʠʪʝʣʷʤ 

ʧʦʪʨʝʙʫʝʪ ʠʟʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʚʦʟʦʢ - ʦʥʘ ʜʦʣʞʥʘ ʩʪʘʪʴ ʙʦʣʝʝ 

ʛʠʙʢʦʡ. 

ʊʨʘʥʩʧʦʨʪ ʜʦʣʞʝʥ ʥʘʫʯʠʪʴʩʷ ʨʘʙʦʪʘʪʴ ʚ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ. 

ʋʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘʤʠ ʧʦʪʨʝʙʫʝʪ ʥʦʚʦʡ, ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʤʦʥʠʪʦʨʠʥʛʘ ʜʚʠʞʝʥʠʷ ʛʨʫʟʦʚ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʨʝʜʳ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʩ ʧʦʨʪʘʤʠ, ʧʦʪʨʝʙʠʪʝʣʷʤʠ, 

ʟʘʨʫʙʝʞʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʪʨʘʥʩʧʦʨʪ ʤʦʞʝʪ ʜʘʞʝ ʦʧʝʨʝʞʘʪʴ ʪʨʝʙʦʚʘʥʠʷ 

ʵʢʦʥʦʤʠʢʠ. ʄʥʦʛʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʚʷʟʠ ʥʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ, ʧʦʪʦʤʫ ʯʪʦ 

ʥʝ ʦʙʝʩʧʝʯʝʥʳ ʥʘʜʣʝʞʘʱʠʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʚʷʟʷʤʠ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ 

ʦʧʝʨʝʞʘʶʱʠʡ ʘʥʘʣʠʟ ʠ ʩʜʝʣʘʪʴ ʦʧʝʨʝʞʘʶʱʝʝ ʧʨʝʜʣʦʞʝʥʠʝ. ʀʤʝʥʥʦ ʚ 

ʵʪʦʤ ʩʤʳʩʣʝ çʪʨʘʥʩʧʦʨʪ ʤʦʞʝʪ ʩʪʘʪʴ ʣʦʢʦʤʦʪʠʚʦʤ ʵʢʦʥʦʤʠʢʠè [3,4]. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʪʨʘʥʩʧʦʨʪʝ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ, ʪʨʝʙʫʝʪ ʚʣʦʞʝʥʠʷ ʦʛʨʦʤʥʳʭ ʩʨʝʜʩʪʚ. ʇʦʵʪʦʤʫ ʥʫʞʥʦ 

ʯʝʪʢʦ ʧʦʥʠʤʘʪʴ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʦʪʜʘʯʫ. 

ʈʘʩʩʤʦʪʨʠʤ ʵʪʦ ʜʣʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʩ ʦʙʱʝʩʠʩʪʝʤʥʳʭ 

ʧʦʟʠʮʠʡ. ʋʧʨʘʚʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʩʦʩʪʦʷʥʠʷ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʩʦʩʪʦʷʥʠʝ S(t) ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ: 

,)(,)(
~

)( ö
÷

õ
æ
ç

å
¹

m

tStStS        (1) 

ɻʜʝ )(
~

tS - ʩʦʩʪʦʷʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 
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)(tS
m

- ʥʘʧʦʣʥʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʪ.ʝ. ʧʦʪʦʢʠ ʚ ʩʝʪʠ ʠ ʚʘʛʦʥʳ 

(ʩʦʩʪʘʚʳ) ʚ ʤʝʞʦʧʝʨʘʮʠʦʥʥʳʭ ʧʨʦʩʪʦʷʭ. 

 

 

ɺʳʜʝʣʠʤ ʩʦʩʪʦʷʥʠʝ ʠ ʥʘʧʦʣʥʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ:  

ʉʦʩʪʦʷʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ: 

{ }{ }( ),)(,)()(
~

tQtUtS ji¹                                                    (2) 

 

ʛʜʝ  iU (t) - ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʥʘʣʘ ʚ ʤʦʤʝʥʪ; 
)(tQ j  - ʚʤʝʩʪʠʤʦʩʪʴ ʙʫʥʢʝʨʘ (ʯʠʩʣʦ ʧʫʪʝʡ ʚ ʧʘʨʢʝ ʠ ʪ.ʧ.).  

ʅʘʧʦʣʥʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ: 

{ }{ }( ),)(,)( tqtuS ji¹
m

      (3) 

ʛʜʝ )(tui  ʧʦʪʦʢ i -ʛʦ ʢʘʥʘʣʘ; 
)(tq j  - ʟʘʧʦʣʥʝʥʠʝ j -ʛʦ ʙʫʥʢʝʨʘ (ʯʠʩʣʦ ʚʘʛʦʥʦʚ ʚ ʧʘʨʢʝ ʠ ʪ.ʧ.). 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʘʥʠʝ 

ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ, ʪʦ ʝʩʪʴ ʝʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

 

{ }{ }{ }{ }( ).)(,)(,)(,)()( tqtutQtUtS jiji

**** ¹     (4) 

 

ɺ ʫʩʪʦʡʯʠʚʦʤ ʩʦʩʪʦʷʥʠʠ ʩʠʩʪʝʤʘ ʨʘʙʦʪʘʝʪ ʩ ʩʦʛʣʘʩʦʚʘʥʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʚʝʣʠʯʠʥʘ ʧʦʪʦʢʦʚ ʠ ʯʠʩʣʦ ʣʦʢʦʤʦʪʠʚʦʚ, 

ʟʘʛʨʫʟʢʘ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʛʦʨʦʢ ʠ ʜʨ.). 

ʕʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʦʣʞʥʦ ʫʚʦʜʠʪʴ ʩʦʩʪʦʷʥʠʝ ʦʪ ʦʧʘʩʥʳʭ 

ʛʨʘʥʠʮ. 

 

ʆʧʘʩʥʳʝ ʛʨʘʥʠʮʳ: 

 

ʘ) ʜʣʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ:  

;)(

,)(

jjj

iii

QQtQj

UUtUi

¢¢"

¢¢"

 

,)( iii UUtUi ¢¢"  

   

;)( jjj QQtQj ¢¢"        (5)  

b) ʜʣʷ ʥʘʧʦʣʥʝʥʠʷ:  iii uutui ¢¢" )( , 

jjj qqtqj ¢¢" )(        (6) 
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ʉʦʩʪʦʷʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʦʩʪʦʷʥʠʡ ʝʝ 

ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ: 

 

{ }{ }{ }( ),)(,,)()( tSStStU iiii

gba¹      (7) 

ʛʜʝ  )(tSi

a - ʩʦʩʪʦʷʥʠʝ ʧʫʪʝʚʦʛʦ ʭʦʟʷʡʩʪʚʘ; 

)(tSi

b - ʩʦʩʪʦʷʥʠʝ ʫʩʪʨʦʡʩʪʚ ʘʚʪʦʤʘʪʠʢʠ ʠ ʩʚʷʟʠ; 

)(tSi

g - ʩʦʩʪʦʷʥʠʝ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʙʝʩʧʝʯʝʥʠʷ ʣʦʢʦʤʦʪʠʚʘʤʠ ʜʚʠʞʝʥʠʷ ʥʘ ʫʯʘʩʪʢʝ), ʚʢʣʶʯʘʷ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʣʦʢʦʤʦʪʠʚʦʚ ʥʘ ʧʦʣʠʛʦʥʝ. 

ʊʦʛʜʘ ʚʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ 

ʪʨʘʥʩʧʦʨʪʝ ʩʚʦʜʠʪʩʷ, ʧʦ ʩʫʪʠ, ʢ ʯʝʪʳʨʝʤ ʦʩʥʦʚʥʳʤ ʪʠʧʘʤ: 

1. { }kg
~~

¹U - ʨʝʰʝʥʠʷ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ ʩʦʩʪʦʷʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʙʣʠʟʢʦʛʦ ʢ ʫʩʪʦʡʯʠʚʦʤʫ, 

ʛʜʝ kg
~ - ʨʝʰʝʥʠʷ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ ʧʫʪʝʚʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʫʩʪʨʦʡʩʪʚ 

ʘʚʪʦʤʘʪʠʢʠ ʠ ʩʚʷʟʠ, ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ çʧʝʨʝʙʨʦʩʢʘè 

ʣʦʢʦʤʦʪʠʚʦʚ. 

2. 
ý
ü
û

í
ì
ë
¹U

rm

gn - ʨʝʰʝʥʠʷ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ ʨʠʪʤʦʚ ʨʘʙʦʪʳ ʩʝʪʠ, ʪʦ ʝʩʪʴ 

ʥʦʨʤʘʪʠʚʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

 

3.
ý
ü
û

í
ì
ë
¹U

t

m

t

g - ʨʝʰʝʥʠʷ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʛʨʫʟʦʧʦʪʦʢʘʤʠ, ʪʘʢ ʢʘʢ 

,)()(
îý

î
ü

û

îí

î
ì

ë
¹

i
t

ji

t

tutu  

ʛʜʝ )(tu
i

j

t

-  ʩʪʨʫʷ ʛʨʫʟʦʧʦʪʦʢʘ.  

ʊʘʢ ʯʪʦ ʧʨʠ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʧʦʪʦʢʝ )(tui  ʥʘ ʫʯʘʩʪʢʝ (ʧʦʣʠʛʦʥʝ) 

ʤʥʦʞʝʩʪʚʦ ʛʨʫʟʦʚʳʭ ʩʪʨʫʡ )(tu j

t

 ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʳʤ. 

4. 
ý
ü
û

í
ì
ë
¹U

tt

rg  - ʫʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘʤʠ ʧʦʨʦʞʥʷʢʘ. ʊʘʢ ʢʘʢ ʧʦʨʦʞʥʷʢ )(tui  

ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʨʘʟʥʳʭ ʩʪʨʫʡ ʚʘʛʦʥʦʚ ),(tui

q ʪ.ʝ. 

{ })()( tutu i

qi ¹ . 

ʀ ʜʣʷ ʵʪʠʭ ʪʠʧʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʨʘʙʘʪʳʚʘʪʴ ʢʨʠʪʝʨʠʠ ʠ ʤʝʪʦʜʳ ʠ 

ʩʪʨʦʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʨʝʜʫ, ʘʜʝʢʚʘʪʥʫʶ ʤʦʜʝʣʠ ʧʝʨʝʚʦʟʦʯʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʪʘʢʦʡ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ 

ʩʦʙʠʨʘʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʥʝʧʨʝʨʳʚʥʦ ʧʦʩʪʫʧʘʶʱʫʶ ʦʪ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ɸʈʄ-ʦʚ ʠ ʫʩʪʨʦʡʩʪʚ ʘʚʪʦʤʘʪʠʢʠ ʧʦ ʚʩʝʡ ʩʪʨʘʥʝ. 

ʂʦʣʦʩʩʘʣʴʥʳʡ ʦʙʲʝʤ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ  

ʧʦʪʨʝʙʫʝʪ ʨʝʟʢʦʛʦ ʫʩʠʣʝʥʠʷ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ 

ʤʦʱʥʦʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ. ʅʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ  
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ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ ʤʘʩʰʪʘʙʥʘʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʩʝʪʴ. ɺ ʦʩʥʦʚʝ 

- ʦʧʪʦʚʦʣʦʢʦʥʥʘʷ ʤʘʛʠʩʪʨʘʣʴ ʙʦʣʴʰʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, 

ʜʫʙʣʠʨʫʝʤʘʷ ʩʠʩʪʝʤʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ. 

ɺ ʵʪʦʡ ʤʦʱʥʦʡ ʠ ʩʣʦʞʥʦʡ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʨʝʜʝ ʜʦʣʞʝʥ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʨʷʜ ʧʨʠʢʣʘʜʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (ʨʠʩʫʥʦʢ 1). 

 

 

ʆʉʅʆɺʅʓɽ ʉʀʉʊɽʄʓ ʀ ʇʈʆɽʂʊʓ ʀʅʌʆʈʄɸʊʀɿɸʎʀʀ 

ɸʉʋ ʛʨʫʟʦʚʳʤʠ ʧʝʨʝʚʦʟʢʘʤʠ 

 

                                          ʅʦʨʤʘʪʠʚʥʦʝ, ʧʨʘʚʦʚʦʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ, 

                                           ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

                                                ʇʦʜʛʦʪʦʚʢʘ ʧʝʨʩʦʥʘʣʘ 

 

ʈʠʩʫʥʦʢ 1 ï ʆʩʥʦʚʥʳʝ ʩʠʩʪʝʤʳ ʠ ʧʨʦʝʢʪʳ ʠʥʬʦʨʤʘʮʠʠ 

ɽɼʀʅɸʗ  

ʀʅʌʆʈʄɸʎʀʆʅʅɸʗ  ʉʈɽɼɸ 

 

                                               

ɽʄʇʇ                                     ʎʅʉʀ 

                         

                           

ʕɼ 

 

ʉʇɼ 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ  ʞ.ʜ. 

ʘʜʤʠʥʠʩʪʨʘʮʠʷʤʠ 
ʎʝʥʪʨ ʩʠʪʫʘʮʠʦʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ 

ɸʉʋ 

ʧʘʩʩʘʞʠʨʩʢʠʤʠ 

͔͔͍͙ͨͪͦ͊ͣ͘͟ 
ɸʉʋ  

ʬʠʥʘʥʩʘʤʠ 

ɸʉʋ ʨʝʩʫʨʩʘʤʠ 

ɸʉʋ 

ʧʝʨʩʦʥʘʣʦʤ 

ɸʉʋ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ 

ɸʉ ʌʊʆ    ɸʂʉ ʌʊʆ  

ʕʊʈɸʅ ɽʂ  ʀʆɼɺ 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥ

ʥʘʷ ʩʠʩʪʝʤʘ 

ʧʣʘʥʠʨʦʚʘʥʠʷ 

ɸʚʪʦʤʘʪʠʟʠʨʦ

ʚʘʥʥʳʝ 

ʫʧʨʘʚʣʷʶʱʠʝ 

ʩʠʩʪʝʤʳ 

ʎʋʇ ʎʋʇʈ 

ɽʎɼʋ 

ɸʉʋ ʣʠʥʝʡʥʦʛʦ 

ʫʨʦʚʥʷ 

ʉʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʢʠ 

ɸʉʋ ʛʨʫʟʦʚʦʡ  

ʠ ʢʦʤʤʝʨʯʝʩʢʦʡ  

ʨʘʙʦʪʦʡ 
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ʀʟ ʨʘʟʨʦʟʥʝʥʥʳʭ ʩʠʩʪʝʤ, ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʨʠʩ.1, ʜʦʣʞʥʘ ʙʳʪʴ 

ʧʦʩʪʨʦʝʥʘ ʝʜʠʥʘʷ ʤʦʜʝʣʴ ʧʝʨʝʚʦʟʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ (ɽʄʇʇ) ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʨʝʜʝ ʠ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʥʮʠʧʘʭ. 
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ʂᴆʃɯʂʊɯ ɸɺʊʆʄɸʊʊɸʅɼʓʈʓʃנɸʅ ɹɸʉפɸʈʋ ʊʋʈɸʃʓ 

ʊʝʤʽʨ ʞʦʣ ʢϺʣʽʢ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣϤʘʥ ʙʘʩϨʘʨʫ ʤϸʩʝʣʝʩʽ Ϩʘʨʘʣʳʧ 

ʞʘʪʳʨ. ʀʥʬʨʘϨϰʨʳʣʳʤʜʘʨ ʵʣʝʤʝʥʪʪʝʨʜʽϬ ʢϮʡʽʥ ʩʫʨʝʪʪʝʡʪʽʥ ʪʝʤʽʨ ʞʦʣ 

ʩʪʘʥʮʠʷʣʘʨ ʠʥʬʨʘϨϰʨʳʣʳʤʜʘʨ Ϯʣʛʽʩʽ ϰʩʳʥϤʘʥ : ʞʦʣ ʰʘʨʫʘʰʳʣʳϤʳ, 

ʘʚʪʦʤʘʪʠʢʘ ʞϸʥʝ ʙʘʡʣʘʥʳʩ Ϩϰʨʳʣʳʤʜʘʨʳ, ʣʦʢʦʤʦʪʠʚ ʰʘʨʫʘʰʳʣʳϤʳʥʳϬ 

ʢϮʡʽ. ʆʩʳ Ϯʣʛʽʜʝʛʽ ʪʝʤʽʨʞʦʣ ʢϺʣʽʢʪʽ ʘʚʪʦʤʘʪʪʳʨʳʣϤʘʥ ʙʘʩϨʘʨʫʜʳ 

Ϩʘʤʩʳʟʜʘʥʜʳʨʘʪʳʥ ʘϨʧʘʨʘʪʪʳϨ ʞϮʡʝʩʽ Ϩϰʨʘʩʪʳʨʳʣʘʜʳ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣϤʘʥ ʙʘʩϨʘʨʫ, ʪʝʤʽʨʞʘʦʣ ʢϺʣʽʛʽ, 

ʠʥʬʨʘϨϰʨʳʣʳʤ, ʣʦʢʦʤʦʪʠʚʪʝʨ, ʪʝʤʽʨʞʦʣ ʩʪʘʥʮʠʷʣʘʨʳ, ʘϨʧʘʨʘʪʪʳϨ 

ʞϮʡʝ. 

 

ABOUT AUTOMATION  OF MANAGEMENT ON TRANSPORT 

The problem of automation of management on a railway transport is 

considered. The model of an infrastructure of the railway station, describing a 

condition of elements of an infrastructure is offered: travelling facilities, 

automatics and communication devices, a condition of a locomotive economy. 

On the basis of this model the information system of a railway transportation 

providing automation of management by railway transportation is under 

construction. 
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ʈɽɸʃʀɿɸʎʀʗ ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʆʁ ʇʆɼɼɽʈɾʂʀ ʇʈʀʅʗʊʀʗ 

ʈɽʐɽʅʀʁ ʆʇɽʈɸʊʀɺʅʆ-ɼʀʉʇɽʊʏɽʈʉʂʀʄ ʇɽʈʉʆʅɸʃʆʄ 

ɾɽʃɽɿʅʆɼʆʈʆɾʅʆʁ ʉʊɸʅʎʀʀ 

 

ɻ.ʉ.ɹʘʡʤʫʭʘʤʝʜʦʚʘ, 

ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʂʘʟʘʭʩʢʘʷ ʘʢʘʜʝʤʠʷ ʪʨʘʥʩʧʦʨʪʘ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠʤ. ʄ.ʊʳʥʳʰʧʘʝʚʘ 

(ʂʘʟʘʭʩʪʘʥ) 

 

ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʮʝʥʟʠʠ ʜʘʥʳ ʜ.ʪ.ʥ. ɹʠʪʪʝʝʚʳʤ ʐ.ɹ. 

ʠ ʢ.ʪ.ʥ. ʍʘʩʝʥʦʚʳʤ ʋ.ɹ. 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ  ʩʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʧʦʝʟʜʦʚ ʩ ʫʯʝʪʦʤ 

ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʇʨʦʚʝʨʢʘ ʥʘʣʠʯʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʧʨʠʝʤʦ-ʧʝʨʝʜʘʶʱʝʡ ʘʧʧʘʨʘʪʫʨʳ 

ʦʩʥʦʚʘʥʘ ʥʘ ʟʥʘʥʠʷʭ ʦ ʚʦʟʤʦʞʥʳʭ ʥʝʠʩʧʨʘʚʥʦʩʪʷʭ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʚ ʬʦʨʤʝ 

ʩʦʦʙʱʝʥʠʡ. 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʩʦʦʙʱʝʥʠʡ ʧʨʝʜʣʦʞʝʥʳ ʧʨʦʜʫʢʮʠʦʥʥʳʝ ʧʨʘʚʠʣʘ, ʦʧʨʝʜʝʣʷʶʱʠʝ  ʚʠʜʳ 

ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠ ʧʨʠʥʠʤʘʶʱʠʝ ʨʝʰʝʥʠʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʦʧʝʨʘʪʦʨʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʤʦʥʪʘ ʧʦʜʚʠʞʥʦʛʦ 

ʩʦʩʪʘʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ, ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ, ʩʨʝʜʩʪʚʘ 

ʢʦʥʪʨʦʣʷ, ʜʠʩʧʝʪʯʝʨʩʢʠʡ ʧʝʨʩʦʥʘʣ, ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʧʨʦʜʫʢʮʠʦʥʥʳʝ ʧʨʘʚʠʣʘ. 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦʧʝʨʘʪʠʚʥʦ-ʜʠʩʧʝʪʯʝʨʩʢʠʤ ʧʝʨʩʦʥʘʣʦʤ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʦ ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʜʚʠʞʥʦʛʦ 

ʩʦʩʪʘʚʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʦʜʫʢʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʟʥʘʥʠʷ ʦ 

ʪʝʭʥʦʣʦʛʠʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʠ ʚʦʟʤʦʞʥʳʭ ʥʝʠʩʧʨʘʚʥʦʩʪʷʭ. 
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ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʧʦʝʟʜʦʚ, ʚ ʫʩʣʦʚʠʷʭ 

ʨʘʙʦʪʳ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘ 

ʭʦʜʫ ʧʦʝʟʜʘ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: ʧʦʝʟʜ (ʇ) - ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ 

ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ; ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ (ʉʂʇʉ); 

ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ (ʋʋ) ʠ ʦʧʝʨʘʪʦʨ (ʆʇ). ʆʧʝʨʘʪʠʚʥʦ-ʜʠʩʧʝʪʯʝʨʩʢʠʡ 

ʧʝʨʩʦʥʘʣ ʦʙʷʟʘʥ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʧʫʩʢ ʧʦʝʟʜʦʚ ʪʦʣʴʢʦ ʫʙʝʜʠʚʰʠʩʴ ʚ 

ʜʦʧʫʩʪʠʤʦʩʪʠ ʧʦʢʘʟʘʥʠʡ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʉʫʱʝʩʪʚʫʶʱʫʶ ʩʭʝʤʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʧʦʣʥʠʪʴ ʙʣʦʢʦʤ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʷ (ɹʇʈ) (ʨʠʩʫʥʦʢ 1). ʕʪʦ ʧʦʟʚʦʣʠʪ ʦʩʚʦʙʦʜʠʪʴ ʦʧʝʨʘʪʦʨʘ ʦʪ 

ʤʦʥʦʪʦʥʥʦʡ ʧʨʦʚʝʨʢʠ ʧʦʩʪʫʧʘʶʱʠʭ ʜʘʥʥʳʭ, ʧʨʠʚʣʝʢʘʷ ʝʛʦ ʚʥʠʤʘʥʠʝ 

ʪʦʣʴʢʦ ʚ ʩʠʪʫʘʮʠʷʭ, ʪʨʝʙʫʶʱʠʭ ʵʢʩʪʨʝʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ [1]. 

ʇʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʢʦʥʪʨʦʣʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ 

ʧʦ ʜʘʥʥʳʤ ʩʠʩʪʝʤʳ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʥʝʦʙʭʦʜʠʤʦ 

ʦʪʣʠʯʘʪʴ ʪʨʠ ʩʠʪʫʘʮʠʠ: 

 

F = 1F  32 FF ÇÇ ;     (1) 

Å=Æ 21 FF ;      (2) 

Å=Æ 31 FF ;      (3) 

 

ʛʜʝ F1 - ʜʘʥʥʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ, 

ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʥʝ ʦʙʥʘʨʫʞʝʥʳ, ʚʤʝʰʘʪʝʣʴʩʪʚʦ 

ʦʧʝʨʘʪʦʨʘ ʥʝ ʪʨʝʙʫʝʪʩʷ. 

F2 - ʜʘʥʥʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ, ʦʙʥʘʨʫʞʝʥʘ 

ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʪʨʝʙʫʝʪʩʷ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʦʧʝʨʘʪʦʨʘ 

ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʦʢʘʟʘʥʠʡ ʩʠʩʪʝʤʳ ʠ ʚ ʩʣʫʯʘʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʦʢʘʟʘʥʠʡ, 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʤʦʥʪʘ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ; 

F3 - ʜʘʥʥʳʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʠʥʷʪʦʤʫ ʬʦʨʤʘʪʫ, ʧʨʦʠʟʦʰʝʣ ʩʙʦʡ ʚ 

ʨʘʙʦʪʝ ʠʣʠ ʚʦʟʥʠʢʣʘ ʥʝʠʩʧʨʘʚʥʦʩʪʴ, ʪʨʝʙʫʝʪʩʷ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʦʧʝʨʘʪʦʨʘ 

ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʤʦʥʪʘ ʉʂʇʉ ʠʣʠ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

 

 

 

 

   

 

 

ʈʠʩʫʥʦʢ1 - ʉʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʧʦʝʟʜʦʚ ʩ ʫʯʝʪʦʤ ʉʂʇʉ 

 

ɼʘʥʥʳʝ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʦʦʙʱʝʥʠʡ. ɼʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦʙ ʦʪʩʫʪʩʪʚʠʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʦʧʝʨʘʪʦʨʘ ʪʨʝʙʫʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ 

ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ: ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʩʦʦʙʱʝʥʠʡ; ʦʧʨʝʜʝʣʝʥʠʝ ʪʠʧʦʚ ʚʩʝʭ ʩʦʦʙʱʝʥʠʡ; ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʩʝʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚ ʩʦʦʙʱʝʥʠʠ. 

 ˽ ˿˴˽˿ 
 
ˣ˽˾ ˻  ˽ ̂  ̂
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ʇʨʠ ʚʩʪʫʧʣʝʥʠʠ ʧʦʝʟʜʘ ʥʘ ʫʯʘʩʪʦʢ ʢʦʥʪʨʦʣʷ, ʫʩʪʨʦʡʩʪʚʘ ʢʦʥʪʨʦʣʷ 

ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘʯʠʥʘʶʪ ʧʝʨʝʜʘʚʘʪʴ ʩʦʦʙʱʝʥʠʷ ʦ ʨʝʟʫʣʴʪʘʪʘʭ 

ʢʦʥʪʨʦʣʷ. 

ɺ ʙʣʦʢʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʝʨʚʦʡ 

ʟʘʧʫʩʢʘʝʪʩʷ ʧʨʦʮʝʜʫʨʘ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʘ ʩʦʦʙʱʝʥʠʷ (ʨʠʩʫʥʦʢ 2). ʆʥʘ 

ʠʩʧʦʣʴʟʫʝʪ ʙʘʟʫ ʟʥʘʥʠʡ ʦ ʩʪʨʫʢʪʫʨʝ ʩʦʦʙʱʝʥʠʡ ʠ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʷʭ 

ʧʦʣʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʦʮʝʜʫʨʳ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʟʘʥʦʩʠʪʩʷ ʪʠʧ 

ʩʦʦʙʱʝʥʠʷ ʠʣʠ ʪʠʧ ʩʦʦʙʱʝʥʠʷ çʦʰʠʙʢʘè. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʨʦʜʫʢʮʠʦʥʥʳʝ ʧʨʘʚʠʣʘ StringNoun, StringTime, StringCarriage, StringTrain 

ʠʤʝʶʱʠʝ ʩʣʝʜʫʶʱʠʝ ʧʦʣʷ: ʠʤʷ ʧʨʦʜʫʢʮʠʠ (NameProd), ʩʬʝʨʘ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʦʜʫʢʮʠʠ (Fstep), ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʜʫʢʮʠʠ (Usl), ʜʝʡʩʪʚʠʝ 

ʧʨʦʜʫʢʮʠʠ (Name) [2].  

 

NameProd(x1,x2,éxn), Fstep,Usl1&Usl2éUsln=>Name(x1,x2,éxn) (4) 

 

 

 

 

 

 

 

 

 

 

 

 

        

 

 

ʈʠʩʫʥʦʢ 2 - ʆʧʨʝʜʝʣʝʥʠʝ ʪʠʧʘ ʩʦʦʙʱʝʥʠʷ 

 

ʇʨʦʚʝʨʢʘ ʥʘʣʠʯʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʧʨʠʝʤʦ-ʧʝʨʝʜʘʶʱʝʡ ʘʧʧʘʨʘʪʫʨʳ 

ʦʩʥʦʚʘʥʘ ʥʘ ʟʥʘʥʠʷʭ ʦ ʚʦʟʤʦʞʥʳʭ ʥʝʠʩʧʨʘʚʥʦʩʪʷʭ ʠ ʩʪʨʫʢʪʫʨʝ ʩʦʦʙʱʝʥʠʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʨʢʠ ʤʦʛʫʪ ʙʳʪʴ ʚʳʷʚʣʝʥʳ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʪʠʧʘ 

çʢʦʥʩʪʘʥʪʥʳʡ ʥʦʣʴè (VerNConst0), çʢʦʥʩʪʘʥʪʥʘʷ ʝʜʠʥʠʮʘè (VerNConst1) ʠ 

ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʪʠʧʘ çʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝè (VerShort) ʣʠʥʠʡ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ [3]. 

ʇʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʦʧʨʝʜʝʣʝʥʠʷ ʚʩʝʭ ʪʠʧʦʚ ʩʦʦʙʱʝʥʠʡ 

ʠ ʦʪʩʫʪʩʪʚʠʠ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʧʨʠʝʤʦʧʝʨʝʜʘʶʱʝʡ ʘʧʧʘʨʘʪʫʨʳ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʦʚʝʨʢʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʦʙʱʝʥʠʡ. ʇʨʘʚʠʣʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʧʫʩʪʠʤʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʥʘʭʦʜʷʪʩʷ ʚ ʙʘʟʝ ʟʥʘʥʠʡ, 

ʦʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʢ ʪʠʧʘʤ ʩʦʦʙʱʝʥʠʡ ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʩʦʦʙʱʝʥʠʡ ʧʨʝʜʣʦʞʝʥʳ ʧʨʦʜʫʢʮʠʦʥʥʳʝ ʧʨʘʚʠʣʘ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʥʘʯʘʣʦ ʠ 

ɹɼ 

String 

Noun 

String 

Time 
 

String 

Carriag

e 

String 

Train 
 

Noun Time Carriag Train 
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ʦʢʦʥʯʘʥʠʝ ʩʦʦʙʱʝʥʠʷ Beg ʠ End, ʥʘʣʠʯʠʝ ʦʜʥʦʡ, ʜʚʫʭ ʠ ʪʨʝʭ ʦʩʝʡ ʩ 

ʥʝʠʩʧʨʘʚʥʦʩʪʷʤʠ Nounl-Noun3. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʧʨʘʚʠʣ çʥʝʪ ʟʘʤʝʯʘʥʠʡè (NZ), 

çʥʝʠʩʧʨʘʚʥʦʩʪʴ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘè (PS) ʠ çʥʝʠʩʧʨʘʚʥʦʩʪʴ ʩʨʝʜʩʪʚ 

ʢʦʥʪʨʦʣʷè (SK) ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʦʧʝʨʘʪʦʨʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʤʦʥʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ.  

 

 

 

 

 

ɻʨʘʬ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʜʫʢʮʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ  ʨʠʩʫʥʢʝ 3. 

 
ʈʠʩʫʥʦʢ 3 - ʇʨʦʚʝʨʢʘ ʢʦʣʠʯʝʩʪʚʘ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʩʦʦʙʱʝʥʠʡ 
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ʊɽʄɯʈ ɾʆʃ ʉʊɸʅʎʀʗ ɾɽɼɽʃ-ɼʀʉʇɽʊʏɽʈ פʓɿʓʄɽʊʐɯʄɽʅ 

ʐɽʐɯʄɼɽʈɼɯ פɸɹʓʃɼɸʋɼɸ ɿʀʗʊʂɽʈʃɯʂ פʆʃɼɸʋɼʓ ɯʉʂɽ 

ɸʉʓʈʋ 

ϧʦʟϤʘʣʘʪʳʥ ϨϰʨʘʤʥʳϬ ʪʝʭʥʠʢʘʣʳϨ ʢϮʡʽ ʙʘϨʳʣʘʫ Ϩϰʨʘʣʜʘʨʳʤʝʥ 

ʧʦʡʳʟʜʘʨʜʳϬ ϨʦʟϤʘʣʳʩ ʙʘʩϨʘʨʫ ʩʭʝʤʘʩʳ ϨʘʨʘʩʪʳʨʳʣϤʘʥ. ϧʘʙʳʣʜʘʫ-

ʞʽʙʝʨʫʰʽ ʘʧʧʘʨʘʪʫʨʘ ʘϨʘʫʣʳϨʪʘʨ ʙʘʨ ʙʦʣʫʳʥ ʪʝʢʩʝʨʽʩ ʥʝʛʽʟʽʥʜʝ 

ʙϰʟʳʣϤʘʥʜʳϤʳʥ ʪʫʨʘʣʳ ʭʘʙʘʨ ʥʳʩʘʥʳ ʨʝʪʽʥʜʝ ʙʝʨʽʣʝʜʽ.  

ϧʘʪʳʥʘʩʪʘʨ ʩʘʥ ʞϸʥʝ ʪʽʟʙʝʢ ʩϸʡʢʝʩʪʽʢ ʙʘϨʳʣʘʫ Ϯʰʽʥ ʧʨʦʜʫʢʮʠʷ 

ʝʨʝʞʝʣʝʨ ϰʩʳʥϤʘʥ, ʘϨʘʫʣʳϨʪʘʨʜʳϬ ʪϮʨʣʝʨʽʥ ʞϸʥʝ ʦʧʝʨʘʪʦʨ ʢʽʨʽʩʫ 

Ϩʘʞʝʪʪʽʣʽʢ ʪʫʨʘʣʳ Ϩʘʙʳʣʜʘʫʰʳ ʰʝʰʽʤʜʝʨʜʽ ʘʥʳϨʪʘʡʜʳ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ϨʦʟϤʘʣʘʪʳʥ Ϩϰʨʘʤ, ʰʝʰʽʤʜʝʨʜʽ Ϩʘʙʳʣʜʘʫ, ʙʘϨʳʣʘʫ 

Ϩϰʨʘʣʜʘʨʳ, ʜʠʩʧʝʪʯʝʨ ϰʞʳʤʳ, ʪʝʭʥʠʢʘʣʳϨ ʢϮʡʽ, ʧʨʦʜʫʢʮʠʷ ʝʨʝʞʝʣʝʨ. 

 

REALISATION OF INTELLECTUAL SUPPORT OF DECISION-

MAKING BY THE OPERATIVELY -DISPATCHING PERSONNEL OF 

RAILWAY STATION  

The scheme of train dispatching taking into account control devices of a 

technical condition of a rolling stock is considered. Stock-taking of malfunction 

of priemo-transferring equipment is based on knowledge of the possible 

malfunctions transferred in the form of messages. 

For the control of conformity of quantity and sequence of messages 

production rules defining kinds of malfunctions and making of the decision on 

necessity of intervention of the operator for the organisation of repair of a 

rolling stock are offered. 

Keywords: a rolling stock, decision-making, control devices, the 

dispatching personnel, a technical condition, production rules. 

 

 

 

ʋɼʂ 681.53 

 

ʇʆʉʊʈʆɽʅʀɽ ʄʆɼɽʃʀ ʆʇʊʀʄɸʃʔʅʆɻʆ ʋʇʈɸɺʃɽʅʀʗ 

ʄʅʆɻʆʆʊʈɸʉʃɽɺʆʁ ʕʂʆʅʆʄʀʂʆʁ ʉ ʋʏɽʊʆʄ 

ɿɸʇɸɿɼʓɺɸʅʀʗ ʀʅɺɽʉʊʀʎʀʁ 

 

ɻ.ʉ.ɹʘʡʤʫʭʘʤʝʜʦʚʘ
1
, ɸ.ʄ. ɹʘʡʤʫʭʘʤʝʜʦʚʘ

2
, 

ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʂʘʟʘʭʩʢʘʷ ʘʢʘʜʝʤʠʷ ʪʨʘʥʩʧʦʨʪʘ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠʤ. ʄ.ʊʳʥʳʰʧʘʝʚʘ
1
, 

ʜʦʢʪʦʨʘʥʪ , ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʠʥʩʪʠʪʫʪ ʤʝʥʝʜʞʤʝʥʪʘ, ʵʢʦʥʦʤʠʢʠ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ
2
 (ʂʘʟʘʭʩʪʘʥ) 

 

ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʮʝʥʟʠʠ ʜʘʥʳ ʜ.ɻ.ʥ. ʖʣʴʯʠʝʚʦʡ ɻ.ʅ. 

ʠ ʢ.ʪ.ʥ. ʂʫʜʫʙʘʝʚʦʡ ʉ.ɸ. 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʜʘʯʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʥʦʛʦʦʪʨʘʩʣʝʚʦʡ 

ʵʢʦʥʦʤʠʢʦʡ ʩ ʫʯʝʪʦʤ ʟʘʧʘʟʜʳʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʚʠʜʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤ. ʈʝʰʝʥʠʝ ʵʪʦʡ 

ʟʘʜʘʯʠ ʦʙʝʩʧʝʯʠʪ ʚʳʨʘʙʦʪʢʫ  ʦʧʪʠʤʘʣʴʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʤʥʦʛʦʦʪʨʘʩʣʝʚʦʡ 

ʵʢʦʥʦʤʠʢʦʡ  ʨʝʩʧʫʙʣʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʪʠʤʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʤʥʦʛʦʦʪʨʘʩʣʝʚʘʷ ʵʢʦʥʦʤʠʢʘ, 

ʟʘʧʘʟʜʳʚʘʥʠʝ ʠʥʚʝʩʪʠʮʠʡ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʧʨʦʜʫʢʮʠʷ. 

 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ 

ʵʢʦʥʦʤʠʢʦʡ ʢʘʢ ʥʘ ʤʘʢʨʦ, ʪʘʢ ʠ ʥʘ ʤʠʢʨʦʫʨʦʚʥʝ. ʇʦʩʪʨʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʠ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʤʘʢʨʦʵʢʦʥʦʤʠʢʠ ʥʘʰʣʦ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʨʘʙʦʪʘʭ 

ʉ.ɸ.ɺʘʣʫʝʚʘ, ɺ.ʅ.ɺʦʣʢʦʚʦʡ [1], ʉ.ɸ.ɸʰʤʘʥʦʚʘ [2], ʌʝʜʦʪʦʚʘ ɸ.ɺ. [3], ɺ.ʉ.ɼʘʜʘʷʥʘ [4], 

ɸ.ɻ.ɻʨʘʥʙʝʨʛʘ [5] ʠ ʜʨ. 

ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʤʦʜʝʣʠ ʫʪʦʯʥʷʣʠʩʴ, ʚʚʦʜʠʣʠʩʴ ʥʦʚʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʫʯʠʪʳʚʘʣʠʩʴ 

ʥʦʚʳʝ ʬʘʢʪʦʨʳ, ʥʘʧʨʠʤʝʨ, ʬʘʢʪʦʨ ʟʘʧʘʟʜʳʚʘʥʠʷ ʧʨʠ ʦʩʚʦʝʥʠʠ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ. 

ɺ ʤʦʥʦʛʨʘʬʠʷʭ ɺ.ʌ.ʂʨʦʪʦʚʘ [6], ɹ.ɺ.ʉʝʜʝʣʝʚʘ [7] ʩʪʘʚʷʪʩʷ ʟʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ 

ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʩ ʫʯʝʪʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʛʦ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ 

ʟʘʧʘʟʜʳʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʡ. ʆʜʥʘʢʦ ʢʦʥʢʨʝʪʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʨʝʜʣʦʞʝʥʦ 

ʥʝ ʙʳʣʦ. ʈʝʰʝʥʠʷ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʧʦʣʫʯʝʥʳ ʚ ʨʘʙʦʪʘʭ ʃ.ɺ.ʂʘʥʪʦʨʦʚʠʯʘ [8], ʉ.ɸ.ɸʡʩʘʛʘʣʠʝʚʘ [9], ʊ.ʅ.ɹʠʷʨʦʚʘ [10]. 

ʆʜʥʘʢʦ ʚ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʘʙʦʪʘʭ ʥʝ ʫʯʠʪʳʚʘʣʩʷ ʬʘʢʪʦʨ ʟʘʧʘʟʜʳʚʘʥʠʷ.  

ʄʥʦʞʝʩʪʚʦ ʨʘʙʦʪ ʧʦʩʚʷʱʝʥʦ ʟʘʜʘʯʘʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤ, ʚ ʢʦʪʦʨʳʭ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʠ 

ʜʦʢʘʟʘʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʚ ʬʦʨʤʝ ʧʨʠʥʮʠʧʘ 

ʤʘʢʩʠʤʫʤʘ. ɺ ʯʘʩʪʥʦʩʪʠ ʚ ʨʘʙʦʪʘʭ ʈ.ɻʘʙʘʩʦʚʘ ʠ ʌ.ʄ.ʂʠʨʠʣʣʦʚʦʡ [11], 

ʧʦʣʫʯʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʜʣʷ ʦʙʱʝʛʦ ʚʠʜʘ ʩʠʩʪʝʤ ʩ 

ʧʦʩʪʦʷʥʥʳʤ ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʠ ʚ ʫʧʨʘʚʣʝʥʠʠ, ʠ ʚ ʩʦʩʪʦʷʥʠʠ. ɺ ʨʘʙʦʪe 

ɻ.ʃ.ʍʘʨʘʪʘʰʚʠʣʠ [12] ʧʨʠʥʮʠʧ ʤʘʢʩʠʤʫʤʘ ʧʦʣʫʯʝʥ ʜʣʷ ʦʙʱʝʛʦ ʚʠʜʘ 

ʩʠʩʪʝʤ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʟʘʧʘʟʜʳʚʘʥʠʷʤʠ. ʅʦ ʚʦ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʨʘʙʦʪʘʭ ʧʦʣʫʯʝʥʳ ʣʠʰʴ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʦʧʪʠʤʘʣʴʥʦʩʪʠ.  

ɺ ʩʚʷʟʠ ʩ ʠʟʣʦʞʝʥʥʳʤ ʟʘʜʘʯʘ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʩ ʫʯʝʪʦʤ ʟʘʧʘʟʜʳʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤ  

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ.  

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʝʰʝʥʠʶ ʚʦʧʨʦʩʦʚ ʤʘʢʨʦʵʢʦʥʦʤʠʢʠ, ʘ 

ʠʤʝʥʥʦ ʫʧʨʘʚʣʝʥʠʷ ʤʥʦʛʦʦʪʨʘʩʣʝʚʦʡ ʵʢʦʥʦʤʠʢʦʡ ʩ ʫʯʝʪʦʤ ʟʘʧʘʟʜʳʚʘʥʠʷ 

ʠʥʚʝʩʪʠʮʠʡ. ɺʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʦʜʯʠʥʷʝʪʩʷ ʠʜʝʝ 

ʤʝʞʦʪʨʘʩʣʝʚʦʛʦ ʙʘʣʘʥʩʘ, ʧʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ:  

1) ʚʩʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ n  ʦʪʨʘʩʣʝʡ;  

2) ʚ ʢʘʞʜʦʡ ʦʪʨʘʩʣʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʧʨʦʜʫʢʪ;  

3) ʚʩʶ ʧʨʦʜʫʢʮʠʶ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʠ ʢʦʥʝʯʥʫʶ. 

ʇʨʦʤʝʞʫʪʦʯʥʦʡ ʥʘʟʳʚʘʶʪ ʪʫ ʯʘʩʪʴ ʚʘʣʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʘʷ ʠʜʝʪ ʚ 

ʜʘʣʴʥʝʡʰʫʶ ʧʝʨʝʨʘʙʦʪʢʫ ʧʦ ʦʪʨʘʩʣʷʤ ʠ ʦʙʨʘʟʫʝʪ ʪʝʢʫʱʠʝ ʤʘʪʝʨʠʘʣʴʥʳʝ 

ʟʘʪʨʘʪʳ (ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ). ʂʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ ï ʵʪʦ 

ʧʨʦʜʫʢʪ, ʠʜʫʱʠʡ ʥʘ ʧʨʦʜʘʞʫ, ʧʦʪʨʝʙʣʝʥʠʝ, ʵʢʩʧʦʨʪ. 
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ʆʪʦʙʨʘʟʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʤʝʞʦʪʨʘʩʣʝʚʳʝ ʩʚʷʟʠ ʩ ʫʯʝʪʦʤ ʩʜʝʣʘʥʥʳʭ 

ʧʨʝʜʧʦʣʦʞʝʥʠʡ. ʆʙʦʟʥʘʯʠʤ: 
iX - ʚʘʣʦʚʦʡ ʧʨʦʜʫʢʪ i -ʦʪʨʘʩʣʠ; 

iY - 

ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ i -ʦʪʨʘʩʣʠ, ʪʦʛʜʘ:   
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ʛʜʝ 
i

j
aA =  - ʤʘʪʨʠʮʘ ʧʨʷʤʳʭ (ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ) ʟʘʪʨʘʪ, ʛʜʝ 

i

j
a  - 

ʟʘʪʨʘʪʳ ʧʨʦʜʫʢʮʠʠ iïʡ ʦʪʨʘʩʣʠ ʥʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ jï

ʡ ʦʪʨʘʩʣʠ, ʠʣʠ ʚ ʚʝʢʪʦʨʥʦ - ʤʘʪʨʠʯʥʦʡ ʬʦʨʤʝ: 

 

YAXX += .       (1) 

 

ʂʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ ʦʪʨʘʩʣʝʡ ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʯʘʩʪʠ ï ʵʪʦ ʚʚʦʜʠʤʳʝ ʚ 

ʜʝʡʩʪʚʠʝ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʠ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ: 

 

CDVY += ,       (2) 

 

ʛʜʝ 
i

j
dD= - ʤʘʪʨʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ. ʄʘʪʨʠʮʘ D ï ʧʦʣʫʧʦʣʦʞʠʪʝʣʴʥʘʷ, ʪ.ʝ. 0di

j
² , 

ʧʨʠʯʝʤ: 

0di

j =   ʜʣʷ ʚʩʝʭ   n,1j,mi => .     (3) 

ʆʪʨʘʩʣʠ ʩ ʥʦʤʝʨʘʤʠ mi¢ , ʪ.ʝ. ʪʘʢʠʝ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʛʦ mi¢  

ʩʫʱʝʩʪʚʫʝʪ ʭʦʪʷ ʙʳ ʦʜʥʦ j, ʧʨʠ ʢʦʪʦʨʦʤ 0di

j
> , ʥʘʟʳʚʘʶʪʩʷ 

ʬʦʥʜʦʦʙʨʘʟʫʶʱʠʤʠ. ʂʦʣʠʯʝʩʪʚʦ ʬʦʥʜʦʦʙʨʘʟʫʶʱʠʭ ʦʪʨʘʩʣʝʡ m 

ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ n. ɼʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʨʠʮʳ D : 

ʜʣʷ ʢʘʞʜʦʡ ʦʪʨʘʩʣʠ j  ʥʘʡʜʝʪʩʷ ʬʦʥʜʦʦʙʨʘʟʫʶʱʘʷ ʦʪʨʘʩʣʴ i  ʪʘʢʘʷ, ʯʪʦ 

0di

j
> , ʢʨʦʤʝ ʪʦʛʦ, 

ä
=

="=
n

1i

i

j
n,1j,1d .       (4) 

ʊʦʛʜʘ: 

ä
=

+===+=
n

1j

iiiji

j

i n,1mi,CY,m,1i,CVdY .  

ʊ.ʢ. ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʤʝʞʜʫ ʧʦʪʨʝʙʣʝʥʠʝʤ ʠ 

ʢʘʧʠʪʘʣʴʥʳʤʠ ʚʣʦʞʝʥʠʷʤʠ, ʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

ʝʜʠʥʠʮʳ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʜʣʷ ʧʦʪʨʝʙʣʝʥʠʷ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ  ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʙʝʟ ʥʘʢʦʧʣʝʥʠʷ ʥʝ 
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ʩʫʱʝʩʪʚʫʝʪ ʧʦʪʨʝʙʣʝʥʠʷ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʜʠʥʠʮʳ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʜʣʷ 

ʥʘʢʦʧʣʝʥʠʷ ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʬʦʥʜʘ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʙʫʜʫʱʝʤ. 

ʀʥʚʝʩʪʠʮʠʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʠʜʫʪ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʘ ʥʘʣʠʯʥʦʛʦ 

ʢʘʧʠʪʘʣʘ ʠ ʥʘ ʟʘʤʝʱʝʥʠʝ ʠʟʥʦʰʝʥʥʦʛʦ: 

)t(K)t(K)t(I m+=# ,      (5) 

ʛʜʝ dt/dKK =#  - ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʢʘʧʠʪʘʣʘ, ʘ ʟʘʤʝʱʝʥʠʝ 

ʠʟʥʦʰʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʝʛʦ ʚʝʣʠʯʠʥʝ: Km ,  0>m - 

ʥʦʨʤʘ ʘʤʦʨʪʠʟʘʮʠʠ. 

ʀʤʝʝʪʩʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʟʘʧʘʟʜʳʚʘʥʠʷ ʚ 

ʧʨʦʮʝʩʩʝ ʦʩʚʦʝʥʠʷ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ï c ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʤ ʠ ʩ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʟʘʧʘʟʜʳʚʘʥʠʝʤ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ 

ʧʝʨʚʳʡ ʧʦʜʭʦʜ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʥʘʣʠʯʠʝ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ t, ʧʦ 
ʧʨʦʰʝʩʪʚʠʶ ʢʦʪʦʨʦʛʦ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʦʩʥʦʚʥʳʝ 

ʬʦʥʜʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʠʥʚʝʩʪʠʮʠʠ, ʚʚʦʜʠʤʳʝ ʚ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ t  ʟʘʚʠʩʷʪ ʦʪ ʢʘʧʠʪʘʣʘ, ʚʣʦʞʝʥʥʦʛʦ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t-t , ʪ.ʝ. 

ʫʨʘʚʥʝʥʠʝ (5) ʧʝʨʝʧʠʰʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ:  

 

))t(K,t(I)t(K)t(K t-+m-=# .    (6) 

 

ʉʪʘʚʠʪʩʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʘʷ ʟʘʜʘʯʘ ï ʤʘʢʩʠʤʠʟʘʮʠʷ ʬʫʥʢʮʠʦʥʘʣʘ 

ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ: 

ñ q=
T

0

1 maxdt))t(C,t(g)t(W ,    (7) 

ʛʜʝ )t(1q  - ʜʠʩʢʦʥʪʠʨʫʶʱʠʡ ʤʥʦʞʠʪʝʣʴ ʠʣʠ ʬʫʥʢʮʠʷ 

ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ, ʦʪʨʘʞʘʶʱʘʷ  ʤʝʨʫ  ʧʨʝʜʧʦʯʪʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʦʪʥʦʩʠʪʝʣʴʥʦ  ʧʦʪʨʝʙʣʝʥʠʷ ʵʪʦʛʦ ʞʝ ʧʨʦʜʫʢʪʘ ʚ ʧʦʩʣʝʜʫʶʱʠʝ 

ʤʦʤʝʥʪʳ, ʘ ))t(C,t(g  - ʬʫʥʢʮʠʷ ʧʦʣʝʟʥʦʩʪʠ. ʕʪʘ ʬʫʥʢʮʠʷ ʜʘʝʪ ʦʮʝʥʢʫ 

çʧʦʣʝʟʥʦʩʪʠè, ʪ.ʝ. ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʝʛʦ 

ʟʥʘʯʝʥʠʷʭ.  

ʊ.ʢ. ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʝʨʚʳʡ ʧʦʜʭʦʜ ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʟʘʧʘʟʜʳʚʘʥʠʷ, ʪʦ ʚʚʦʜ ʚ ʜʝʡʩʪʚʠʝ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ 

V(t)ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʧʨʝʜʳʜʫʱʠʭ ʠʥʚʝʩʪʠʮʠʡ, ʪ.ʝ.: 

))t(K,t(I)t(V t-= .      (8) 

ʊʝʧʝʨʴ, ʯʪʦ ʢʘʩʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ:  

ɺʘʣʦʚʦʡ ʧʨʦʜʫʢʪ ʢʘʞʜʦʡ ʦʪʨʘʩʣʠ ʥʝʦʪʨʠʮʘʪʝʣʝʥ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʦʪʨʘʩʣʠ: 

 

,n,1i),t,L,K(FX0 iiii =¢¢  

ʛʜʝ )t,L,K(F iii
 - ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʬʫʥʢʮʠʠ.   

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʦʪʨʝʙʣʝʥʠʝ ʥʝ ʜʦʣʞʥʦ ʦʧʫʩʢʘʪʴʩʷ ʥʠʞʝ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ:   
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n,1i,CC i

min

i =² . 

ʆʛʨʘʥʠʯʝʥʠʝ ʥʘ ʦʙʲʝʤ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ: 

n,1i,0V i =² . 

ʅʘ ʪʨʫʜʦʚʳʝ ʨʝʩʫʨʩʳ ʪʘʢʞʝ ʥʘʣʦʞʝʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ: 

 

n,1i,0L,LL i
0

ii =²¢ ,  

ʛʜʝ 
i

0
L ï ʢʦʣʠʯʝʩʪʚʦ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʦʧʨʝʜʝʣʷʝʤʦʝ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤ ʧʨʦʛʥʦʟʦʤ. 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʩ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʤ ʟʘʧʘʟʜʳʚʘʥʠʝʤ (6) 

ʚ ʤʥʦʛʦʦʪʨʘʩʣʝʚʦʤ ʩʣʫʯʘʝ ʧʝʨʝʧʠʰʝʪʩʷ ʢʘʢ:  

 

n1,i,))(,()()( =-+-= tm tKtItKtK iiiii# . 

   

ɺʝʣʠʯʠʥʘ t ʥʘʟʳʚʘʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ ʟʘʧʘʟʜʳʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʷʝʪ 

ʟʥʘʯʝʥʠʝ ʣʘʛʘ, ʪ.ʝ. ʚʨʝʤʝʥʠ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʥʘ ʦʩʚʦʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ.  

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʜʘʯʘ ʩ ʟʘʢʨʝʧʣʝʥʥʳʤ ʧʨʘʚʳʤ ʢʦʥʮʦʤ ʪʨʘʝʢʪʦʨʠʠ 

ʥʘ ʦʪʨʝʟʢʝ ]T,0[tÍ , ʪ.ʝ. ʠʤʝʝʤ ʟʘʜʘʥʥʦʝ ʢʦʥʝʯʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʧʠʪʘʣʘ  

n,1i,K)T(K T
ii == .  

 

ɿʘʜʘʥʳ ʪʘʢʞʝ ʥʘʯʘʣʴʥʳʝ ʬʫʥʢʮʠʠ ʜʣʷ ʢʘʧʠʪʘʣʘ ʢʘʞʜʦʡ ʦʪʨʘʩʣʠ:  

 

.n,1i,K)0(K

,0,)()(K

i

0

i

ii

==

<q¢t-qj=q
 

 

ʛʜʝ  0,)(i <q¢t-qj  - ʟʘʜʘʥʥʳʝ ʥʘʯʘʣʴʥʳʝ ʬʫʥʢʮʠʠ. 

 

ʆʙʲʝʜʠʥʷʷ ʚʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʳʝ ʫʩʣʦʚʠʷ, ʠʤʝʝʤ: 

 

ñ q-=
T

0

1 mindt))t(C,t(g)t(J ,    (9) 

ä ä
= =

=+t-=+=
n

1j

n

1j

ijji

j

iiji

j

i n,1i,C))t(K,t(IdY,YXaX   (10) 

 

n,1i,LL 0
ii =¢       (11) 

 

î
í

î
ì

ë

===

<q¢t-qj=q

Ít-+m-=

n,1i,K)T(K,K)0(K

,0,)()(K

],T,0[t)),t(K,t(I)t(K)t(K

T
iii

0

i

ii

iiiii#

 (12) 
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 n,1i,CC,0I),t,L,K(FX0 min
iiiiiii =²²¢¢ . (13) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʠʣʠ ʟʘʜʘʯʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩ 

ʚʝʢʪʦʨʦʤ ʩʦʩʪʦʷʥʠʷ ))t(K,...),t(K(K n1=  ʠ ʫʧʨʘʚʣʝʥʠʝʤ, ʠʤʝʶʱʠʤ 

ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ ʩʤʳʩʣ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʠ ʪʨʫʜʦʚʳʭ 

ʨʝʩʫʨʩʦʚ ʤʝʞʜʫ ʦʪʨʘʩʣʷʤʠ ʠ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʤʝʞʜʫ 

ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷʤʠ ʠ ʧʦʪʨʝʙʣʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʦʪʨʘʩʣʝʡ ʠ 

ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ. 

ɿʘʜʘʯʘ (9)-(13) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ ʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤ.  

ʈʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʦʙʝʩʧʝʯʠʪ ʚʳʨʘʙʦʪʢʫ  ʦʧʪʠʤʘʣʴʥʳʭ 

ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ  ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʨʧʦʨʘʪʠʚʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ  ʤʥʦʛʦʦʪʨʘʩʣʝʚʦʡ ʵʢʦʥʦʤʠʢʦʡ  

ʨʝʩʧʫʙʣʠʢʠ. 
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ʀʅɺɽʉʊʀʎʀʗʃɸʈɼʓ ɽʉɽʇʂɽ ɸʃʋʄɽʅ ʂᴆʇ ʉɸʃɸʃʓ 

ʕʂʆʅʆʄʀʂɸʉʓʄɽʅ  ױʊʓʄɼʓ ɹɸʉפɸʈʋ  תʃɻɯʃɽʈɼɯ  

 ʈɸʉʊʓʈʋױפ

ʄʘϨʘʣʘʜʘ ʢʝʰʽʛʫʤʝʥ ʜʠʥʘʤʠʢʘʣʳϨ ʞϮʡʝ ϰʪʳʤʜʳ ʙʘʩϨʘʨʫʜʘ 

ʤʘʪʝʤʘʪʠʢʘʣʳϨ Ϯʣʛʽ ʪϮʨʜʝ ʠʥʚʝʩʪʠʮʠʷʣʘʨʜʳ ʝʩʝʧʢʝ ʘʣʫʜʘϤʳ ʢϺʧ ʩʘʣʘʣʳ 

Ϯʥʝʤʜʝʫʣʝʨʜʽ ϰʪʳʤʜʳ ʙʘʩϨʘʨʫ ʝʩʝʙʽ Ϩʘʨʘʩʪʳʨʳʣʘʜʳ. ʈʝʩʧʫʙʣʠʢʘ ʢϺʧ 

ʩʘʣʘʣʳ ʵʢʦʥʦʤʠʢʘʩʳʥ ʙʘʩϨʘʨʫʜʘ ʙʽʨʣʝʩʢʝʥ ʘϨʧʘʨʘʪʪʳϨ ʞϮʡʝ 

Ϩʦʣʜʘʥʫʳʤʝʥ, ʙϰʣ ʝʩʝʧʪʽϬ ʰʝʰʽʤʽ ϰʪʳʤʜʳ ʙʘʩϨʘʨʫ ϸʩʝʨʽʥ Ϩʘʤʪʘʤʘʩʳʟ 

ʝʪʝʜʽ . 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ϰʪʳʤʜʳ ʙʘʩϨʘʨʫ, ʢϺʧ ʩʘʣʘʣʳ ʵʢʦʥʦʤʠʢʘ, 

ʠʥʚʝʩʪʠʮʠʷʣʘʨʜʳϬ ʢʝʰʽʛʫʽ, ʤʘʪʝʤʘʪʠʢʘʣʳϨ Ϯʣʛʽ, Ϻʥʽʤ. 

 

CONSTRUCTION OF MODEL OF OPTIMUM CONTROL BY 

DIVERSIFIED ECONOMY TAKING INTO ACCOUNT DELAY OF 

INVESTMENTS 

The problem of optimum control by diversified economy taking into 

account delay of investments in the form of mathematical model of optimum 

control of dynamic systems with delay is considered in this article. The decision 

of this problem will provide development of optimum operating influences at use 

of a corporate information control system by diversified economy of republic. 

Keywords: optimum control, diversified economy, delay of investments, 

mathematical model, production. 

 

 

 

ʋɼʂ 537.312 

 

ʄɸʊɽʄɸʊʀʏɽʉʂʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʇʆʇʋʃʗʎʀʀ  

ʉ ʋʏɽʊʆʄ ɺʅɽʐʅʀʍ ʌɸʂʊʆʈʆɺ ʀ ʇʈʆʎɽʉʉʆɺ 

 

ʉ.ʅ.ɹʦʨʘʥʙʘʝʚ, 

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ɽʚʨʘʟʠʡʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʃ.ʅ.ɻʫʤʠʣʝʚʘ (ʂʘʟʘʭʩʪʘʥ) 

 

ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʮʝʥʟʠʠ ʜʘʥʳ ʜ.ʪ.ʥ. ʂʫʨʤʘʥʦʚʳʤ ɸ.ʂ. 

ʠ ʢ.ʪ.ʥ. ʍʘʩʝʥʦʚʳʤʋ.ɹ. 

 

ɺ ʨʘʙʦʪʝ ʧʦʩʪʨʦʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʦʚʝʜʝʥʠʷ ʧʦʧʫʣʷʮʠʠ 

ʛʨʳʟʫʥʦʚ - ʩʫʩʣʠʢʦʚ ʩ ʫʯʝʪʦʤ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʠ ʧʨʦʮʝʩʩʦʚ, ʘ ʜʣʷ 

ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʧʨʷʤʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 
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ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʄʦʥʪʝ ʂʘʨʣʦ. ʈʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʦʜʝʣʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʧʦʧʫʣʷʮʠʠ ʛʨʳʟʫʥʦʚ, 

ʚʥʝʰʥʠʝ ʬʘʢʪʦʨʳ, ʤʝʪʦʜ ʄʦʥʪʝ ʂʘʨʣʦ, ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʤʦʜʝʣʠ. 

 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʠ ʧʦʧʫʣʷʮʠʠ ʫʯʠʪʳʚʘʶʪʩʷ:  

1) ʇʝʨʝʤʝʱʝʥʠʝ ʞʠʚʦʪʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʟʘʜʘʥʥʦʛʦ ʘʨʝʘʣʘ;  

2) ʆʭʨʘʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʚʦʢʨʫʛ ʥʦʨʳ;  

3) ʉʪʳʯʢʠ ʩ ʜʨʫʛʠʤʠ ʦʩʦʙʷʤʠ;  

4) ɹʝʨʝʤʝʥʥʦʩʪʴ ʠ ʨʦʞʜʝʥʠʝ ʧʦʪʦʤʩʪʚʘ;  

5) ʇʨʦʮʝʩʩʳ ʢʦʨʤʣʝʥʠʷ ʠ ʛʦʣʦʜʘ ʚ ʨʘʟʣʠʯʥʳʝ ʩʝʟʦʥʳ ʠ 

ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʧʨʦʮʝʩʩʳ. 

ɺʚʦʜʷʪʩʷ ʪʨʠ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʜʣʷ ʞʝʥʩʢʠʭ ʦʩʦʙʝʡ ï 

ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ, ʧʦʣʦʚʦʟʨʝʣʳʝ ʠ ʧʦʣʦʚʦʟʨʝʣʳʝ ʙʝʨʝʤʝʥʥʳʝ, ʠ ʜʚʝ ï 

ʜʣʷ ʤʫʞʩʢʠʭ ʦʩʦʙʝʡ ï ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ ʠ ʧʦʣʦʚʦʟʨʝʣʳʝ. ʇʦʪʝʥʮʠʘʣ 

ʞʠʟʥʝʩʪʦʡʢʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʢʦʪʦʨʫʶ ʧʝʨʝʤʝʥʥʫʶ ʦʪ ʥʫʣʷ ʜʦ 

ʩʪʘ, ʢʦʪʦʨʘʷ ʠʟʤʝʥʷʝʪʩʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʘʭ. 

ɺ ʪʝʯʝʥʠʝ ʞʠʟʥʠ ʦʩʦʙʠ ʫʯʘʩʪʚʫʶʪ ʚ ʩʣʝʜʫʶʱʠʭ ʧʨʦʮʝʩʩʘʭ: 

ʜʚʠʞʝʥʠʝ (ʜʚʠʞʝʥʠʝ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʨʘʟʣʠʯʥʳ), ʧʠʪʘʥʠʝ, 

ʧʝʨʝʚʘʨʠʚʘʥʠʝ ʧʠʱʠ, ʧʦʠʩʢ ʥʦʨʳ, ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʜʨʫʛʠʤʠ ʦʩʦʙʷʤʠ, 

ʙʝʨʝʤʝʥʥʦʩʪʴ, ʨʦʞʜʝʥʠʝ ʠ ʚʳʢʘʨʤʣʠʚʘʥʠʝ ʧʦʪʦʤʩʪʚʘ, ʨʦʩʪ ʠ ʩʤʝʨʪʴ.  

ɺ ʧʦʠʩʢʘʭ ʢʦʨʤʘ ʦʩʦʙʠ ʜʚʠʛʘʶʪʩʷ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʧʦ ʚʝʣʠʯʠʥʝ 

ʩʢʦʨʦʩʪʴʶ. ʅʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʥʘ ʢʘʞʜʦʤ ʚʨʝʤʝʥʥʦʤ ʰʘʛʝ ʚʳʙʠʨʘʝʪʩʷ 

ʩʣʫʯʘʡʥʦ.  

ɽʩʣʠ ʥʘ ʚʨʝʤʝʥʥʦʤ ʰʘʛʝ ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʧʝʨʝʩʝʢʘʝʪ ʛʨʘʥʠʮʫ 

ʦʙʣʘʩʪʠ, ʧʨʦʠʩʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʦʪ ʛʨʘʥʠʮʳ ʩ ʪʦʡ ʞʝ ʩʢʦʨʦʩʪʴʶ, ʘ 

ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʚʥʫʪʨʴ ʦʙʣʘʩʪʠ ʚʳʙʠʨʘʝʪʩʷ ʨʘʚʥʦʚʝʨʦʷʪʥʦ.  

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʚʨʝʤʝʥʠ ʧʠʪʘʥʠʷ ʦʩʦʙʠ, ʠʤʝʶʱʠʝ ʥʦʨʫ, 

ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʥʝʝ ʧʦ ʢʨʘʪʯʘʡʰʝʤʫ ʧʫʪʠ, ʘ ʦʩʦʙʠ, ʥʝ ʠʤʝʶʱʠʝ ʥʦʨʳ, 

ʦʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʪʦʡ ʪʦʯʢʝ, ʛʜʝ ʠʭ ʟʘʩʪʘʣʦ ʦʢʦʥʯʘʥʠʝ ʢʦʨʤʣʝʥʠʷ.  

ʇʦʩʣʝ ʚʦʟʚʨʘʱʝʥʠʷ ʚ ʥʦʨʫ (ʠʣʠ ʧʦʩʣʝ ʦʩʪʘʥʦʚʢʠ ʜʣʷ ʦʩʦʙʝʡ, ʥʝ 

ʠʤʝʶʱʠʭ ʥʦʨʳ) ʦʩʦʙʠ ʧʝʨʝʚʘʨʠʚʘʶʪ ʧʠʱʫ ʚ ʪʝʯʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʚʨʝʤʝʥʠ. 

ɼʚʠʛʘʷʩʴ ʚʦ ʚʨʝʤʷ ʧʠʪʘʥʠʷ, ʦʩʦʙʴ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʜʨʫʛʠʤʠ ʦʩʦʙʷʤʠ 

ʧʦʧʫʣʷʮʠʠ.  

ʊʘʢʘʷ ʚʩʪʨʝʯʘ ʠʤʝʝʪ ʤʝʩʪʦ ʚʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʜʚʝ ʠʣʠ ʙʦʣʝʝ ʦʩʦʙʝʡ 

ʦʢʘʟʳʚʘʶʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ 

ʞʝʥʩʢʦʡ ʦʩʦʙʠ (ʚʩʷ ʨʘʩʯʝʪʥʘʷ ʦʙʣʘʩʪʴ ʧʦʜʝʣʝʥʘ ʥʘ ʪʘʢʠʝ ʫʯʘʩʪʢʠ). ɽʩʣʠ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʦʙʝʡ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ ʙʦʣʴʰʝ ʜʚʫʭ, ʠʟ ʥʠʭ 

ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʚʳʙʠʨʘʶʪʩʷ ʜʚʝ, ʦʩʪʘʣʴʥʳʝ ʨʘʟʙʝʛʘʶʪʩʷ. ʂʘʞʜʘʷ ʪʘʢʘʷ 

ʚʩʪʨʝʯʘ ʧʦʨʦʞʜʘʝʪ ʫʤʝʥʴʰʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʞʠʟʥʝʩʪʦʡʢʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ, 

ʚʝʣʠʯʠʥʘ ʵʪʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʩʪʦʣʢʥʫʚʰʠʭʩʷ 

ʦʩʦʙʝʡ. ʇʦʩʣʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʧʦʪʝʥʮʠʘʣ ʩʪʦʣʢʥʫʚʰʠʭʩʷ ʦʩʦʙʝʡ ʧʦʩʪʝʧʝʥʥʦ 

ʠ ʯʘʩʪʠʯʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʠ ʵʪʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʝʨʳʚʘʝʪʩʷ ʪʦʣʴʢʦ 

ʥʦʚʦʡ ʩʪʳʯʢʦʡ ʠʣʠ ʨʦʜʘʤʠ.  
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ɽʩʣʠ ʪʘʢʘʷ ʚʩʪʨʝʯʘ ʧʨʦʠʩʭʦʜʠʪ ʚʝʩʥʦʡ ʠʣʠ ʣʝʪʦʤ ʠ ʚʩʪʨʝʯʘʶʪʩʷ 

ʨʘʟʥʦʧʦʣʳʝ ʧʦʣʦʚʦʟʨʝʣʳʝ ʦʩʦʙʠ, ʩʘʤʢʘ ʩ ʥʝʢʦʪʦʨʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʙʝʨʝʤʝʥʝʝʪ. ʏʝʨʝʟ ʧʦʣʦʞʝʥʥʦʝ ʚʨʝʤʷ ʧʦʷʚʣʷʝʪʩʷ ʥʘ ʩʚʝʪ ʧʦʪʦʤʩʪʚʦ, 

ʢʦʪʦʨʦʝ ʝʱʝ ʟʘʜʘʥʥʦʝ ʚʨʝʤʷ ʥʝ ʧʦʢʠʜʘʝʪ ʥʦʨʫ. ʇʦʩʣʝ ʨʦʜʦʚ ʧʦʪʝʥʮʠʘʣ 

ʞʠʟʥʝʩʪʦʡʢʦʩʪʠ ʤʘʪʝʨʠ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ ʥʝʢʦʪʦʨʫʶ ʟʘʜʘʥʥʫʶ ʚʝʣʠʯʠʥʫ. 

ʅʦʚʦʨʦʞʜʝʥʥʦʡ ʦʩʦʙʠ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʦʪʝʥʮʠʘʣʘ ʞʠʟʥʝʩʪʦʡʢʦʩʪʠ. ɺ ʪʝʯʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ 

ʚʟʨʦʩʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣ ʞʠʟʥʝʩʪʦʡʢʦʩʪʠ ʤʦʥʦʪʦʥʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʝʩʣʠ ʥʝ 

ʧʨʦʠʩʭʦʜʠʪ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩ ʜʨʫʛʠʤʠ ʦʩʦʙʷʤʠ. 

ʅʘʯʠʥʘʷ ʩ ʧʝʨʚʦʛʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʚʳʭʦʜʘ ʥʘ ʢʦʨʤʣʝʥʠʝ, ʦʩʦʙʴ 

ʠʱʝʪ ʩʚʦʙʦʜʥʫʶ ʥʦʨʫ ʠ, ʥʘʡʜʷ, ʟʘʥʠʤʘʝʪ ʝʝ. ʅʘʣʠʯʠʝ ʩʚʦʝʡ ʥʦʨʳ ʠ 

ʜʦʩʪʠʞʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ï ʵʪʦ ʜʚʘ ʫʩʣʦʚʠʷ ʧʝʨʝʭʦʜʘ ʠʟ 

ʥʝʧʦʣʦʚʦʟʨʝʣʦʡ ʩʪʘʜʠʠ ʚ ʧʦʣʦʚʦʟʨʝʣʫʶ. 

ʉʤʝʨʪʴ ʦʩʦʙʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʨʝʭ ʩʣʫʯʘʷʭ:  

1)ʝʩʣʠ ʦʩʦʙʴ ʜʦʩʪʠʛʣʘ ʧʨʝʜʝʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ;  

2)ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʞʠʟʥʝʩʪʦʡʢʦʩʪʠ ʩʪʘʣʦ ʥʫʣʝʚʳʤ ʠʣʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ;  

3)ʝʩʣʠ ʩʘʤʢʘ ʧʨʠʥʝʩʣʘ ʧʦʩʣʝʜʥʝʝ ʧʦʪʦʤʩʪʚʦ. ʇʦʩʣʝ ʩʤʝʨʪʠ ʦʩʦʙʠ, 

ʥʦʨʘ ʩʪʘʥʦʚʠʪʩʷ ʩʚʦʙʦʜʥʦʡ. 

ʂʦʨʤʦʚʦʡ ʨʝʩʫʨʩ ʚ ʥʦʨʘʭ ʠʟʥʘʯʘʣʴʥʦ ʟʘʜʘʝʪʩʷ ʩʣʫʯʘʡʥʳʤ ʯʠʩʣʦʤ ʦʪ 

60 ʜʦ 100 ʝʜʠʥʠʮ. ʂʦʨʤʦʚʦʡ ʨʝʩʫʨʩ ʚ ʥʦʨʘʭ ʫʤʝʥʴʰʘʝʪʩʷ ʟʘ ʟʘʜʘʥʥʳʡ 

ʧʝʨʠʦʜ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʮ.  

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʘʨʝʘʣʘ 

ʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʦʙʝʡ, ʢʦʪʦʨʦʝ 

ʟʘʚʠʩʠʪ ʦʪ ʩʝʟʦʥʘ.  

ɽʩʣʠ ʯʠʩʣʝʥʥʦʩʪʴ ʦʩʦʙʝʡ ʧʨʝʚʳʰʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ 

ʢʦʣʠʯʝʩʪʚʦ, ʥʘʯʠʥʘʝʪʩʷ ʛʦʣʦʜ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʥʠʞʘʝʪ 

ʞʠʟʥʝʩʪʦʡʢʦʩʪʴ ʦʩʦʙʝʡ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ. 

ʇʝʨʝʜʚʠʛʘʪʴʩʷ ʦʩʦʙʠ ʤʦʛʫʪ ʧʦ ʚʩʝʡ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ. ɺ ʥʘʯʘʣʴʥʳʡ 

ʤʦʤʝʥʪ ʧʦʣʦʩʘ ʨʘʩʩʝʣʝʥʠʷ ʟʘʧʦʣʥʷʝʪʩʷ ʥʦʨʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʝʢʦʪʦʨʦʡ 

ʩʣʫʯʘʡʥʦʡ ʧʨʦʮʝʜʫʨʦʡ. ʅʝʢʦʪʦʨʳʤ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʚ ʥʘʯʘʣʴʥʳʡ 

ʤʦʤʝʥʪ ʟʘʜʘʶʪʩʷ ʧʦʣʦʞʝʥʠʷ ʦʩʦʙʝʡ, ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʠʭ ʩʚʦʡʩʪʚʘ ʠ ʩʦʩʪʦʷʥʠʝ. 

ʇʦʩʪʨʦʝʥʘ ʤʦʜʝʣʴ ʧʦʚʝʜʝʥʠʷ ʛʨʳʟʫʥʦʚ - ʩʫʩʣʠʢʦʚ, ʘ ʜʣʷ ʯʠʩʣʝʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʧʨʷʤʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʄʦʥʪʝ ʂʘʨʣʦ [1,2]. ʕʪʦʪ ʤʝʪʦʜ ʙʳʣ ʧʨʝʜʣʦʞʝʥ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʜʠʥʘʤʠʢʠ ʨʘʟʨʝʞʝʥʥʦʛʦ ʛʘʟʘ ʠ ʩʪʘʣ 

ʦʙʱʝʧʨʠʟʥʘʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. ʆʩʥʦʚʥʘʷ 

ʠʜʝʷ ʤʝʪʦʜʘ ʩʦʩʪʦʠʪ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʥʘ ʤʘʣʦʤ ʚʨʝʤʝʥʥʦʤ ʰʘʛʝ 

ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʜʚʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʨʦʮʝʩʩʘ ï ʜʚʠʞʝʥʠʝ ʤʦʣʝʢʫʣ ʠ ʠʭ 

ʩʪʦʣʢʥʦʚʝʥʠʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɺ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚ ʨʘʩʯʝʪʥʦʡ 

ʦʙʣʘʩʪʠ ʪʝʯʝʥʠʷ ʛʘʟʘ çʧʦʩʝʣʷʝʪʩʷè ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʝʢʫʣ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʟʘʜʘʥʳ ʪʝʢʫʱʠʝ ʢʦʦʨʜʠʥʘʪʳ ʠ ʚʝʢʪʦʨʳ ʩʢʦʨʦʩʪʠ. ɺ ʪʝʯʝʥʠʝ 

ʤʘʣʦʛʦ ʰʘʛʘ ʧʦ ʚʨʝʤʝʥʠ ʤʦʣʝʢʫʣʳ ʩʥʘʯʘʣʘ ʧʝʨʝʤʝʱʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʠʭ ʩʢʦʨʦʩʪʷʤʠ ʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʦʙʪʝʢʘʝʤʦʛʦ ʪʝʣʘ. ʅʘ 
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ʛʨʘʥʠʮʘʭ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʟʘ ʰʘʛ ʧʦ ʚʨʝʤʝʥʠ ʤʦʣʝʢʫʣʳ ʚʣʝʪʘʶʪ ʚʥʫʪʨʴ 

ʦʙʣʘʩʪʠ ʠ/ʠʣʠ ʚʳʣʝʪʘʶʪ ʟʘ ʝʸ ʧʨʝʜʝʣʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʥʘ ʵʪʠʭ ʛʨʘʥʠʮʘʭ. ɿʘʪʝʤ ʤʦʜʝʣʠʨʫʶʪʩʷ ʠʭ ʩʪʦʣʢʥʦʚʝʥʠʷ ʤʝʞʜʫ 

ʩʦʙʦʡ. ɿʘʢʦʥʳ, ʦʧʠʩʳʚʘʶʱʠʝ ʵʪʠ ʩʪʦʣʢʥʦʚʝʥʠʷ, ʩʯʠʪʘʶʪʩʷ ʟʘʜʘʥʥʳʤʠ. 

ʉʪʦʣʢʥʦʚʝʥʠʷ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʦʙʪʝʢʘʝʤʦʛʦ ʪʝʣʘ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ 

ʧʝʨʝʜʘʯʘʤʠ ʠʤʧʫʣʴʩʘ, ʩʫʤʤʠʨʫʷ ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʩʠʣʳ ʠ 

ʤʦʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʶʪ ʥʘ ʪʝʣʦ. ɺʚʦʜʷ ʚ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʨʘʩʯʝʪʥʫʶ ʩʝʪʢʫ ʠ ʩʫʤʤʠʨʫʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʦʣʝʢʫʣʘʭ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʢʘʞʜʦʡ ʷʯʝʡʢʝ ʵʪʦʡ ʩʝʪʢʠ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʪʝʯʝʥʠʷ ʦʢʦʣʦ ʪʝʣʘ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʩʦʟʜʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʧʷʪʠ ʧʦʜʩʠʩʪʝʤ ʠ ʧʷʪʠ ʧʦʜʯʠʥʝʥʥʳʭ ʧʦʜʩʠʩʪʝʤ. 

ʂʘʞʜʘʷ ʧʦʜʩʠʩʪʝʤʘ ʦʪʚʝʯʘʝʪ ʟʘ ʧʨʦʮʝʩʩʳ ʞʠʟʥʠ ʦʩʦʙʝʡ ʩʦʛʣʘʩʥʦ ʤʦʜʝʣʠ: 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʦʙʝʡ ʧʦ ʥʦʨʘʤ, ʧʝʨʝʤʝʱʝʥʠʝ ʦʩʦʙʝʡ, ʧʦʪʨʝʙʣʝʥʠʝ ʧʠʱʠ 

ʦʩʦʙʷʤʠ, ʩʪʳʯʢʘ ʦʩʦʙʝʡ ʠ ʠʟʤʝʥʝʥʠʝ ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ. ʊʘʢʞʝ ʩʠʩʪʝʤʘ 

ʠʤʝʝʪ ʧʦʜʩʠʩʪʝʤʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʜʝʡʩʪʚʠʡ ʥʘʜ ʠʥʬʦʨʤʘʮʠʝʡ. ʅʠʞʝ  ʥʘ ʨʠʩʫʥʢʘʭ ʧʨʠʚʝʜʝʥʳ 

ʥʝʢʦʪʦʨʳʝ ʦʢʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 
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