
ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ  

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ. ʀ. ʇʦʣʟʫʥʦʚʘè 

 

 

 

 

 

 

 

 

 

ʅɸʋʂɸ ʀ ʄʆʃʆɼɽɾʔ 

 

 

ʄʘʪʝʨʠʘʣʳ XVII ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ 

(01-05 ʠʶʥʷ 2020 ʛʦʜʘ, ʛ. ɹʘʨʥʘʫʣ) 

 

 

ʏʘʩʪʴ 7 

 

 

ʌɸʂʋʃʔʊɽʊ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ 

 

01-05 ʀʖʅʗ 2020 ɻʆɼɸ 
 

 

 

 

ISBN 978-5-7568-1346-3 

 
 

 

 

 

 

ʀʟʜ-ʚʦ ɸʣʪɻʊʋ 

ɹʘʨʥʘʫʣ Å 2020 



2 

ʋɼʂ 004.415.2+519.6 

ɹɹʂ 16.332+16.23 
 

ʅʘʫʢʘ ʠ ʤʦʣʦʜʝʞʴ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] : ʤʘʪʝʨʠʘʣʳ XVII  ɺʩʝʨʦʩʩʠʡ-

ʩʢʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝ-

ʥʳʭ (01-05 ʠʶʥʷ 2020 ʛʦʜʘ, ʛ. ɹʘʨʥʘʫʣ) : ʚ  8 ʯ. / ɸʣʪɻʊʋ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦ-

ʚʘ. ï ʕʣʝʢʪʨʦʥ. ʪʝʢʩʪʦʚʳʝ ʜʘʥ. (1 ʬʘʡʣ: 10,3 ʄɹ). ï ɹʘʨʥʘʫʣ : ʀʟʜ-ʚʦ ɸʣʪɻʊʋ, 

2020. ï ʏ. 7. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://journal.altstu.ru/konf_2020/2020_1/51/  

 

ISBN 978-5-7568-1346-3 (ʯ. 7) 

ISBN 978-5-7568-1339-5 

 

 
ʂʦʥʬʝʨʝʥʮʠʷ ʧʦʩʚʷʱʝʥʘ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʘʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ.  
ʉʙʦʨʥʠʢ ʚʢʣʶʯʘʝʪ ʤʘʪʝʨʠʘʣʳ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʨʦʚʝʜʝʥʥʦʡ 01-05 ʠʶʥʷ 

2020 ʛʦʜʘ ʚ ʛ. ɹʘʨʥʘʫʣʝ. ʄʘʪʝʨʠʘʣʳ ʠʟʜʘʶʪʩʷ ʚ ʘʚʪʦʨʩʢʦʡ ʨʝʜʘʢʮʠʠ. 
 

 

ʆʪʚʝʪʩʪʚʝʥʥʳʝ ʨʝʜʘʢʪʦʨ:r 

ɸʣʝʢʩʘʥʜʨ ʉʝʨʛʝʝʚʠʯ ɸʚʜʝʝʚ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ  

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤ r 

ʚ ʵʢʦʥʦʤʠʢʝè ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ   

ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè 

ʄʠʭʘʠʣ ɺʠʢʪʦʨʦʚʠʯ ɻʫʥʝʨ ï ʟʘʤʝʩʪʠʪʝʣʴ ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʢʘʬʝʜʨʳ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤ rʚ ʵʢʦʥʦʤʠʢʝè ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ  

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè 

ɸʥʘʩʪʘʩʠʷ ɻʝʥʥʘʜʴʝʚʥʘ ɿʨʶʤʦʚʘ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ 

çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ  

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè 

ʀʛʦʨʴ ɺʘʩʠʣʴʝʚʠʯ ʃʸʚʢʠʥ ï ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ  

çʀʥʬʦʨʤʘʪʠʢʘ, ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè  

ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè 

ɸʣʝʢʩʝʡ ɺʠʢʪʦʨʦʚʠʯ ʉʦʨʦʢʠʥ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʇʨʠʢʣʘʜʥʘʷ 

ʤʘʪʝʤʘʪʠʢʘè ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè 

ɸʣʝʢʩʝʡ ɻʨʠʛʦʨʴʝʚʠʯ ʗʢʫʥʠʥ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ  

çʀʥʬʦʨʤʘʪʠʢʘ, ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè  

ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè 

 

 

 
 

ISBN 978-5-7568-1346-3 (ʯ. 7) 

ISBN 978-5-7568-1339-5 

 

É ɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘ 

https://journal.altstu.ru/konf_2020/2020_1/51/


3 

ʉʆɼɽʈɾɸʅʀɽ 

ʉɽʂʎʀʗ çʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʉʀʉʊɽʄʓè 

ʇʆɼʉɽʂʎʀʗ çʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʉʀʉʊɽʄʓ ɺ ʕʂʆʅʆʄʀʂɽè 

ɸʛʘʜʞʘʥʷʥ ʗ.ɻ., ʇʷʪʢʦʚʩʢʠʡ ʆ.ʀ. ʈɸɿʈɸɹʆʊʂɸ ɸʅɸʃʀʊʀʏɽʉʂʆʁ  

ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆʁ ʉʀʉʊɽʄʓ ʇʃɸʅʀʈʆɺɸʅʀʗ ʇʈʆɼɸɾ ʅɸ ɹɸɿɽ 1ʉ  ........ 10 

ɸʛʘʧʦʚ ʈ.ʉ. ʈɸɿʈɸɹʆʊʂɸ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ ʋʏɽʊɸ ʇʋʊɽɺʓʍ  

ʃʀʉʊʆɺ ʀ ɻʉʄ ʅɸ ʇʈʀʄɽʈɽ ʄʋʇ çʈʋɹʎʆɺʉʂʀʁ ɺʆɼʆʂɸʅɸʃè  .............................. 11 

ɹʘʣʘʢʠʥ ʄ.ɺ., ɼʫʜʠʥ ʅ.ɸ., ʇʘʪʫʜʠʥ ɺ.ʄ. ʈɸɿʈɸɹʆʊʂɸ WEB - ʉɽʈɺʀʉɸ ɼʃʗ  

ʆʈɻɸʅʀɿɸʎʀʀ ʀ ʇʈʆɺɽɼɽʅʀʗ ʆɹʑɽɻʆ ʉʆɹʈɸʅʀʗ ʉʆɹʉʊɺɽʅʅʀʂʆɺ ʄʂɼ  ....... 13 

ɹʝʢʝʪʦʚ ɸ.ʌ., ʃʦʧʘʪʢʠʥʘ ɸ.ɸ., ʌʝʪʠʩʦʚʘ ʉ.ʖ. ʈɸɿʈɸɹʆʊʂɸ  

ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆʁ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ  

ɼʃʗ ʀʅʊɽʈʅɽʊ-ʄɸɻɸɿʀʅɸ  ..................................................................................................... 15 

ɹʝʢʩʝʥʜʝʝʚʘ ʃ.ʉ. ʀʉʇʆʃʔɿʆɺɸʅʀɽ çMAPLETS BUILDERè ɼʃʗ ɸɺʊʆʄɸʊʀɿɸʎʀʀ 

ʈɸʉʏɽʊɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʉʀʉʊɽʄ ʄɸʉʉʆɺʆɻʆ ʆɹʉʃʋɾʀɺɸʅʀʗ  ...................... 17 

ɹʠʣʴ ɽ.ɸ., ɻʫʥʝʨ ʄ.ɺ. ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆʁ  

ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ ʉɹʆʈɸ ʀ ɸʅɸʃʀɿɸ ʆɹʑɽɼʆʉʊʋʇʅʆʁ  

ʀʅʌʆʈʄɸʎʀʀ ʆɹ ʆɹʒɽʂʊɸʍ ɾʀʃʆʁ ʅɽɼɺʀɾʀʄʆʉʊʀ ɺ ɻʆʈʆɼɸʍ  .....................  21 

ɹʦʥʜʘʨʝʥʢʦ ʅ.ɺ., ɾʫʢʦʚʩʢʠʡ ʄ.ʉ. ʈɸɿʈɸɹʆʊʂɸ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆɻʆ  

ʈɸɹʆʏɽɻʆ ʄɽʉʊɸ ʉʇɽʎʀɸʃʀʉʊɸ ʆʊɼɽʃɸ ʕʂʆʃʆɻʀʏɽʉʂʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

ɸʕʈʆʇʆʈʊɸ  ..................................................................................................................................  23 

ɹʦʨʦʚʘʷ ɺ.ɸ., ʍʘʨʠʥʘ ʄ.ɸ., ɹʘʨʳʰʝʚʘ ʅ.ʅ. ɸʅɸʃʀɿ ʈʓʅʂɸ ʇʈʆɻʈɸʄʄʅʓʍ  

ʇʈʆɼʋʂʊʆɺ ɼʃʗ ʈɸɿʈɸɹʆʊʂʀ ʕʃɽʂʊʈʆʅʅʆʁ ʊʆʈɻʆɺʆʁ ʇʃʆʑɸɼʂʀ  

ɼʃʗ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɻʆ ʎɽʅʊʈɸ çʆʂɽɸʅè  .................................................................... 25 

ɹʨʶʪʦʚʘ ɽ.ɸ., ɹʣʝʤ ɸ.ɻ. ʀʄʀʊɸʎʀʆʅʅɸʗ ʄʆɼɽʃʔ ʌʋʅʂʎʀʆʅʀʈʆɺɸʅʀʗ  

ʊʆʈɻʆɺʆɻʆ ɿɸʃɸ ʇʈɽɼʇʈʀʗʊʀʗ ʈʆɿʅʀʏʅʆʁ ʊʆʈɻʆɺʃʀ  .........................................  26 

ɹʫʪʦʚ ʀ.ʖ., ɸʚʜʝʝʚ ɸ.ʉ. ʈɸɿʈɸɹʆʊʂɸ ɸʈʍʀʊɽʂʊʋʈʓ ʇʆʃʔɿʆɺɸʊɽʃʔʉʂʆɻʆ  

ʀʅʊɽʈʌɽʁʉɸ ɼʃʗ ɸɻʈɽɻɸʊʆʈɸ ʊʈɸʅʉʇʆʈʊʅʓʍ ʂʆʄʇɸʅʀʁ  .................................  30 

ɹʳʢʦʚ ɼ.ʖ., ʇʷʪʢʦʚʩʢʠʡ ʆ.ʀ. ʄʆɼɽʃʔ ʆʎɽʅʂʀ ʉʊʆʀʄʆʉʊʀ ɾʀʃʆʁ  

ʅɽɼɺʀɾʀʄʆʉʊʀ ʅɸ ʆʉʅʆɺɽ ɻʀɹʈʀɼʅʓʍ ʕʂʉʇɽʈʊʅʓʍ ʉʀʉʊɽʄ  ........................ 32 

ɺʝʣʠʢʦʩʝʣʴʩʢʠʭ ʄ.ɺ., ɸʚʜʝʝʚ ɸ.ʉ. ɸɻʈɽɻɸʊʆʈ ʂɸʃʔʂʋʃʗʊʆʈʆɺ ʊʈɸʅʉʇʆʈʊʅʓʍ 

ʂʆʄʇɸʅʀʁ. ɸɼʄʀʅʀʉʊʈɸʊʀɺʅɸʗ ʏɸʉʊʔ  ....................................................................... 35 

ɺʦʩʪʨʦʚʘ ʄ.ɸ., ɹʣʝʤ ɸ.ɻ. ʈɸɿʈɸɹʆʊʂɸ ɼʀʅɸʄʀʏɽʉʂʆʁ ʄʆɼɽʃʀ ʋʇʈɸɺʃɽʅʀʗ 

ʂʃʀɽʅʊʉʂʆʁ ɹɸɿʆʁ ʌʀʊʅɽʉ-ʂʃʋɹɸ  ................................................................................  37 

ɻʝʨʪʝʨ ɸ.ɸ., ɹʘʨʳʰʝʚ ɼ.ɼ. ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ɸʀʉ çʆʎɽʅʂɸ ʂɸʏɽʉʊɺɸ  

ʇʆʉɽɺʅʆɻʆ ʄɸʊɽʈʀɸʃɸè  .....................................................................................................  38 

ɻʨʠʛʦʨʴʝʚ ʅ.ɺ., ʂʠʨʝʝʚʘ ɼ.ɺ., ɹʘʨʳʰʝʚʘ ʅ.ʅ. ʈɸɿʈɸɹʆʊʂɸ ʀʅʊɽʈʅɽʊ-ʄɸɻɸɿʀʅɸ 

ɼʃʗ ʖɺɽʃʀʈʅʆɻʆ ʄɸɻɸɿʀʅɸ  .............................................................................................  40 

ɾʝʣʪʷʢʦʚʘ ɼ.ɽ., ɻʫʥʝʨ ʄ.ɺ. ʈɸɿʈɸɹʆʊʂɸ ɸʀʉ ʇʆɼɼɽʈɾʂʀ ʇʈʀʅʗʊʀʗ ʈɽʐɽʅʀʁ 

ʇʆ ʋʏɸʉʊʀʖ ɺ ʇʈɽɿʀɼɽʅʊʉʂʀʍ ɻʈɸʅʊɸʍ  ....................................................................  42 

ɿʣʦʙʠʥ ɽ.ʉ., ɹʘʨʳʰʝʚʘ ʅ.ʅ., ʄʘʢʘʨʦʚʘ ʂ.ʀ. ʈɸɿʈɸɹʆʊʂɸ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆʁ 

ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ ɼʃʗ ʉɸʅɸʊʆʈʀʗ  .......................................................... 44 



4 

ʂʦʟʣʦʚʘ ɽ.ɺ., ɸʚʜʝʝʚ ɸ.ʉ. ʈɸɿʈɸɹʆʊʂɸ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆʁ  

ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ ɼʃʗ ʋʇʈɸɺʃɽʅʀʗ ʊʈɸʅʉʇʆʈʊʅʆʁ ʂʆʄʇɸʅʀɽʁ 

ʉ ɺʆɿʄʆɾʅʆʉʊʔʖ ʆʇʊʀʄʀɿɸʎʀʀ ʄɸʈʐʈʋʊʆɺ ɼɺʀɾɽʅʀʗ  

ʂʋʈʔɽʈʉʂʀʍ ʄɸʐʀʅ  ................................................................................................................ 47 

ʂʦʣʝʩʥʠʢʦʚ ʅ.ʉ., ɻʘʙʦʚʘ ʄ.ɸ. ʈɸɿʈɸɹʆʊʂɸ ʀʅʊɽʈʅɽʊ ʄɸɻɸɿʀʅɸ ʇʆ ʇʈʆɼɸɾɽ 

ʂʆʉʄɽʊʀʂʀ .................................................................................................................................. 48 

ʂʫʜʠʥʦʚʘ ɸ.ʖ., ʂʨʘʩʥʦʚʘ ʄ.ɺ. ɸɺʊʆʄɸʊʀɿɸʎʀʗ ʋʏɽʊɸ ʄɽɼʀʂɸʄɽʅʊʆɺ  

ʀ ʃɽʂɸʈʉʊɺɽʅʅʓʍ ʉʈɽɼʉʊɺ ɺ ɸʇʊɽʂɽ ʄʉʏ ˉ22 ʌʉʀʅ ʈʆʉʉʀʀ ʇʈʀ ʌʂʃʇʋ 

ʂʊɹˉ12 ʋʌʉʀʅ ʈʌ ʇʆ ɸʂ  ........................................................................................................ 51 

ʂʫʟʥʝʮʦʚ ɽ.ɸ., ɹʣʝʤ ɸ.ɻ. ʈɸɿʈɸɹʆʊʂɸ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆʁ ʀʉ ɼʃʗ  

ɸɻɽʅʊʉʊɺɸ ʅɽɼɺʀɾʀʄʆʉʊʀ (ʅɸ ʇʈʀʄɽʈɽ ɸʅ çʇʆʃʆʅʀʗè)  ................................... 53 

ʂʫʠʤʦʚ ɼ.ɸ., ɸʚʜʝʝʚ ɸ.ʉ. ʈɸɿʈɸɹʆʊʂɸ ʈɸʉʐʀʈɽʅʀʗ ʅɸ ʋʇʈɸɺʃʗɽʄʓʍ ʌʆʈʄɸʍ 

ɼʃʗ ʀʅʊɽɻʈɸʎʀʀ ʄʆɼʋʃʗ ɹʆʅʋʉʅʆʁ ʉʀʉʊɽʄʓ UDS GAME ɼʃʗ  

ʂʆʅʌʀɻʋʈɸʎʀʀ 1ʉ ʈʆɿʅʀʎɸ  ...............................................................................................  54 

ʃʦʧʘʪʢʠʥʘ ɸ.ɸ., ʇʘʪʫʜʠʥ ɺ.ʄ. ʀʅʌʆʈʄɸʎʀʆʅʅʆ-ʉɽʈɺʀʉʅʓʁ ʇʆʈʊɸʃ ʂɸʂ  

ʀʅʉʊʈʋʄɽʅʊ ʉɸʄʆʆʈɻɸʅʀɿɸʎʀʀ ʉʆɹʉʊɺɽʅʅʀʂʆɺ ʄʅʆɻʆʂɺɸʈʊʀʈʅʆɻʆ  

ɼʆʄɸ  ............................................................................................................................................... 56 

ʄʘʥʝʝʚ ɸ.ʅ., ɸʣʛʘʟʠʥʘ ʖ.ɻ. ʈɸɿʈɸɹʆʊʂɸ ʀʅʊɽʈʅɽʊ-ʄɸɻɸɿʀʅɸ ʇʈɽɼʇʈʀʗʊʀʗ-

ʀɿɻʆʊʆɺʀʊɽʃʗ ʉɺɽʊʆɼʀʆɼʅʆʁ ʇʈʆɼʋʂʎʀʀ ʆʆʆ çZASVETè  ................................. 58 

ʄʦʨʦʟʦʚ ʄ.ɺ., ɻʘʙʦʚʘ ʄ.ɸ. WEB-ʉɽʈɺʀʉ ɼʃʗ ʂʃʀɽʅʊɸ ʈɽʂʃɸʄʅʆɻʆ  

ɸɻɽʅʉʊɺɸ  ..................................................................................................................................... 60 

ʇʦʡʜʘ ʄ.ɺ., ɾʫʢʦʚʩʢʠʡ ʄ.ʉ. ʂɸʏɽʉʊɺɽʅʅʓʁ ɸʅɸʃʀɿ ʀʉʇʆʃʅɽʅʀʗ ʌʀɻʋʈ 

ɹɸʃʔʅʆɻʆ ʊɸʅʎɸ ʀ ɺʓʗɺʃɽʅʀɽ ʂʆʈʈɽʃʗʎʀʀ ʄɽɾɼʋ ʆʎɽʅʂʆʁ ʉʋɼɽʁ ʀ 

ɹʀʆʄɽʍɸʅʀʏɽʂʉʂʀʄʀ ʇʆʂɸɿɸʊɽʃʗʄʀ  ......................................................................... 62 

ʇʦʥʦʤʘʨʝʚ ʀ.ɸ., ɸʚʜʝʝʚ ɸ.ʉ. AɺʊOʄAʊʀɿʀʈOɺAʅʅAʗ ʀʅʌOʈʄAʎʀOʅʅAʗ 

ʉʀʉʊɽʄA ʋʇʈAɺʃɽʅʀʗ ʇʈɽɼʇʈʗʊʀɽʄ ʇO ʉOʇʈOɺOɾɼɽʅʀʖ ʅɽɻAɹAʈʀʊʅʓʍ 

ɻʈʋɿOɺ (ʅA ʇʈʀʄɽʈɽ ɻʂ çAʚʪoʅʝʛaʙaʨʠʪè)  ......................................................................... 65 

ʇʫʰʢʘʨʝʚʘ ɺ.ʀ., ɻʘʙʦʚʘ ʄ.ɸ. ʈɸɿʈɸɹʆʊʂɸ ʀʅʊɽʈʅɽʊ-ʄɸɻɸɿʀʅɸ ʇʆ ʇʈʆɼɸɾɽ 

ʇɽʏɸʊʅʆʁ ʇʈʆɼʋʂʎʀʀ (ʅɸ ʇʈʀʄɽʈɽ ʊʀʇʆɻʈɸʌʀʀ ʆʆʆ çʂʆʈɺʋʉè)  ................... 67 

ʈʘʰʝʚʩʢʘʷ ɸ.ʉ., ɸʚʜʝʝʚ ɸ.ʉ. ʈɸɿʈɸɹʆʊʂɸ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆʁ ʉʀʉʊɽʄʓ 

ʋʏɽʊɸ ɻʈʋʇʇʓ ʇʆ ɼʆʉʊɸɺʂɽ ɺʆɼʓ ʆɸʆ çɹɸʈʅɸʋʃʔʉʂʀʁ ʇʀɺʆɺɸʈɽʅʅʓʁ 

ɿɸɺʆɼè  ........................................................................................................................................... 69 

ʈʦʤʘʥʦʚ ɺ.ʇ., ʊʨʘʚʥʠʢʦʚ ɺ.ɽ., ʊʦʤʘʰʝʚ ʄ.ɺ. ʈɸɿʈɹʆʊʂɸ ʀʅʊɽʈʅɽʊ-ʉɽʈɺʀʉɸ  

ɼʆʉʊɸɺʂʀ ʊʆɺɸʈʆɺ  ................................................................................................................. 72 

ʉʘʥʴʢʦʚ ʂ.ɽ., ɸʚʜʝʝʚ ɸ.ʉ. ʉʀʉʊɽʄɸ ʀʅʊɽɻʈɸʎʀʀ ʊʈɸʅʉʇʆʈʊʅʓʍ ʂʆʄʇɸʅʀʁ 

ɼʃʗ ɸɻʈɽɻɸʊʆʈɸ ɻʈʋɿʆʇɽʈɽɺʆɿʆʂ  .................................................................................... 74 

ɾʫʢʦʚʩʢʠʡ ʄ.ʉ., ʉʪʨʝʞ ʄ.ɸ., ʍʤʝʣʝʚʩʢʠʭ ʆ.ʅ. ʊɽʂʉʊʆɺʓʁ ɸʅɸʃʀɿ ʉɸʅʊʀʄɽʅʊɸ, 

ʅɸ ʅɸɹʆʈɽ ɼɸʅʅʓʍ ʀɿ ʆʇʀʉɸʅʀʗ ɿɸʗɺʆʂ ʅɸ ʇʆʃʋʏɽʅʀɽ ɻʈɸʅʊɸ, ʀ ɽɻʆ 

ʉɺʗɿʀ ʉ ʌʀʅɸʅʉʆɺʆʁ ʉʆʉʊɸɺʃʗʖʑɽʁ ʅɸ ʇʈʀʄɽʈɽ ʅɸʎʀʆʅɸʃʔʅʆɻʆ  

ɹʃɸɻʆʊɺʆʈʀʊɽʃʔʅʆɻʆ ʌʆʅɼɸ  ............................................................................................ 76 

ʌʝʬʝʣʦʚ ɸ.ɸ., ɸʣʛʘʟʠʥʘ ʖ.ɻ. ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ 

ʉʀʉʊɽʄ ʇʆ ʌʆʈʄʀʈʆɺɸʅʀʖ ʅɸʃʆɻʆɺʆʁ ʆʊʏɽʊʅʆʉʊʀ (ʅɸ ʇʈʀʄɽʈɽ  

ɽɼʀʅʆɻʆ ʅɸʃʆɻɸ ʅɸ ɺʄɽʅɽʅʅʓʁ ɼʆʍʆɼ ʆʆʆ çɸʃʔʌɸʊɽʂʉè)  ............................. 77 

ʐʘʤʙʦʨʩʢʘʷ ɽ.ɸ., ɾʫʢʦʚʩʢʠʡ ʄ.ʉ. ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆɽ ʈɸɹʆʏɽɽ ʄɽʉʊʆ 

ɸʅɸʃʀʊʀʂɸ ɹʈʆʂɽʈʉʂʆʁ ʂʆʄʇɸʅʀʀ  .............................................................................. 79 



5 

ʐʘʧʦʨʝʚ ʅ.ɸ., ʇʷʪʢʦʚʩʢʠʡ ʆ.ʀ. ʈɸɿʈɸɹʆʊʂɸ ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʆʁ ʉʀʉʊɽʄʓ ʇʆ 

ʇʆɼɹʆʈʋ ʆʇʊʀʄɸʃʔʅʆɻʆ ʂʀʊɸʁʉʂʆɻʆ ʋʅʀɺɽʈʉʀʊɽʊɸ ɼʃʗ ʉʊʋɼɽʅʊʆɺ ʀɿ 

ʈʆʉʉʀʀ ʅɸ ɹɸɿɽ ʀʅʌʆʈʄɸʎʀʆʅʅʆɻʆ ʇʆʈʊɸʃɸ "BANGZHUNIMEN"  .................... 81 

ʐʪʝʥʛʝʨ ʕ.ʉ., ʆʩʪʨʦʫʭʦʚ ɺ.ʀ. ʊɽʍʅʆʃʆɻʀʗ ʇɽʈɽɼɸʏʀ ɼɸʅʅʓʍ ʀɿ 1ʉ ɺ POWER BI 

ɼʃʗ ʈɽʐɽʅʀʗ ɿɸɼɸʏ ɸʅɸʃʀɿɸ ʀ ʄʆʅʀʊʆʈʀʅɻɸ  ........................................................ 83 

ʖʞʝʥʢʦ ʊ.ɸ., ʂʨʘʩʥʦʚʘ ʄ.ɺ. ɸɺʊʆʄɸʊʀɿɸʎʀʗ ʇʈʆʎɽʉʉɸ ʇʈʆɼʃɽʅʀʗ  

ɼʆɻʆɺʆʈʆɺ ɸʈɽʅɼʓ ʊʆʈɻʆɺʓʍ ʄɽʉʊ ʎɽʅʊʈɸʃʔʅʆɻʆ  

ʈʓʅʂɸ ɻ.ʅʆɺʆʉʀɹʀʈʉʂ ........................................................................................................... 85 

 

ʇʆɼʉɽʂʎʀʗ çʀʅʌʆʈʄɸʎʀʆʅʅʆ-ʀɿʄɽʈʀʊɽʃʔʅʓɽ ʊɽʍʅʆʃʆɻʀʀè 

ɸʥʠʩʠʤʦʚ ʇ.ʖ., ɹʘʨʳʰʝʚʘ ʅ.ʅ. ʄɽʊʆɼʀʂɸ ʀʉʉʃɽɼʆɺɸʅʀʗ ʄɽʄɹʈɸʅʅʆɻʆ  

ʇʆʊɽʅʎʀɸʃɸ ʉɽʄʗʅ ʇʐɽʅʀʎʓ  ......................................................................................... 88 

ɺʝʨʝʡʢʠʥ ʅ.ʉ., ʂʨʘʚʯʝʥʢʦ ʇ.ɸ., ʂʨʘʩʠʣʦʚ ɸ.ɸ., ʂʦʪʣʫʙʦʚʩʢʘʷ ʊ.ɺ. ʀʉʇʆʃʔɿʆɺɸʅʀɽ 

ʇʈʆɻʈɸʄʄ 3D-ʄʆɼɽʃʀʈʆɺɸʅʀʗ ʇʈʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʀ ʕʃɽʄɽʅʊʆɺ ʉʀʉʊɽʄ 

ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆɻʆ ʂʆʅʊʈʆʃʗ  ................................................................................ 90 

ʂʦʪʣʫʙʦʚʩʢʘʷ ʊ.ɺ., ɻʦʨʝʥʢʦʚ ʉ.ɺ. ʄʆɼɽʈʅʀɿɸʎʀʗ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆʁ  

ʉʀʉʊɽʄʓ ʂʆʅʊʈʆʃʗ ʂɸʏɽʉʊɺɸ ʊʈʆʊʋɸʈʅʆʁ ʇʃʀʊʂʀ ɺ ʇʈʆʎɽʉʉɽ  

ʇʈʆʀɿɺʆɼʉʊɺɸ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʀʉʊʆʏʅʀʂɸ ʃɸɿɽʈʅʆɻʆ ʀɿʃʋʏɽʅʀʗ  ....  93 

ɼʴʷʯʝʥʢʦ ɸ.ɸ., ʇʘʪʨʫʰʝʚ ɽ.ʄ. ʆɹɿʆʈ ʇʈʀɹʆʈʆɺ ɼʃʗ ʂʆʅʊʈʆʃʗ ʂʃʀʄɸʊʀʏɽʉʂʀʍ 

ʌɸʂʊʆʈʆɺ ʇʈʀ ɺʓʈɸʑʀɺɸʅʀʀ ʂʆʄʅɸʊʅʓʍ ʈɸʉʊɽʅʀʁ  ........................................ 95 

ʂʘʧʝʣʶʰ ɸ.ʀ., ʇʘʪʨʫʰʝʚʘ ʊ.ɺ. ʈɸɿʈɸɹʆʊʂɸ ʄɸʃʆɻɸɹɸʈʀʊʅʆʁ ʄɽʊɽʆʉʊɸʅʎʀʀ 

ʅɸ ʆʉʅʆɺɽ ʄʀʂʈʆʂʆʅʊʈʆʃʃɽʈɸ ʉɽʄɽʁʉʊɺɸ AVR  .................................................... 98 

ʂʦʣʦʩʦʚ ʀ.ɺ., ʂʨʠʚʦʙʦʢʦʚ ɼ.ɽ. ʆʎɽʅʂɸ ɺʆɿʄʆɾʅʆʉʊʀ ʈɽɸʃʀɿɸʎʀʀ ʅɽʁʈʆʉɽʊʀ 

ʅɸ ʇʃɸʊʌʆʈʄɽ ARDUINO  ..................................................................................................... 102 

ʆʣʴʭʠʥʘ ɸ.ɸ., ʇʘʪʨʫʰʝʚ ɽ.ʄ. ʆɹɿʆʈ ʇʈʀɹʆʈʆɺ ɼʃʗ ʆɹʅɸʈʋɾɽʅʀʗ ʆʇɸʉʅʓʍ  

ɻɸɿʆɺ ɺ ɹʓʊʋ  ...........................................................................................................................  105 

ʆʨʣʦʚ ɽ.ɺ., ɿʨʶʤʦʚ ʇ.ɸ. ʈɸɿʈɸɹʆʊʂɸ ʄɽʊʆɼʀʂʀ ʆʎɽʅʂʀ ʕʌʌɽʂʊʀɺʅʆʉʊʀ  

ɸʃɻʆʈʀʊʄʆɺ ʇʆɼɸɺʃɽʅʀʗ ʇʆʄɽʍ ɺ ʕʃɽʂʊʈʆʂɸʈɼʀʆʉʀɻʅɸʃɸʍ  .................... 107 

ʂʦʪʣʫʙʦʚʩʢʘʷ ʊ.ɺ., ʉʘʢʫʥʦʚʘ ɸ.ʉ. ʈɸɿʈɸɹʆʊʂɸ ʉʀʉʊɽʄʓ  

ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆɻʆ ʂʆʅʊʈʆʃʗ ʇʈʆʎɽʉʉɸ ʇɽʈɽʈɸɹʆʊʂʀ ʊɺɽʈɼʓʍ  

ɹʓʊʆɺʓʍ ʆʊʍʆɼʆɺ ʅɸ ʆʉʅʆɺɽ ʇʀʈʆʃʀɿɸ  ................................................................. 111 

ʉʘʫʵʨ ʀ.ɸ., ɿʨʶʤʦʚʘ ɸ.ɻ. ʀʅʌʆʈʄɸʎʀʆʅʅɸʗ ʀɿʄɽʈʀʊɽʃʔʅɸʗ ʉʀʉʊɽʄɸ  

ʂʆʅʊʈʆʃʗ ʋʈʆɺʅʗ ɾʀɼʂʆʉʊʀ  .........................................................................................  114 

ʇʝʨʚʳʭ ɽ.ɸ., ɹʣʠʥʦʚ ɼ.ʉ., ʂʨʠʚʦʙʦʢʦʚ ɼ.ɽ., ʉʦʣʦʚʴʝʚ ɺ.ɸ. ʇʆʉʊʈʆɽʅʀɽ  

çʇʆʈʊʈɽʊɸè ɹʓʊʆɺʆɻʆ ʇʈʀɹʆʈɸ ɼʃʗ ɽɻʆ ʀɼɽʅʊʀʌʀʂɸʎʀʀ ʇʈʀ ʇʆʄʆʑʀ 

ʅɽʁʈʆʅʅʆʁ ʉɽʊʀ  .................................................................................................................... 117 

ʋʩʧʝʢ ɸ.ɺ., ʍʠʪʨʠʥ ʄ.ʂ., ɿʨʶʤʦʚʘ ɸ.ɻ. ʄɽʊʆɼʓ ʋɼɸʃɽʅʅʆɻʆ ʂʆʅʊʈʆʃʗ ʈɸɹʆʊʓ 

3D ʇʈʀʅʊɽʈɸ  .............................................................................................................................. 120 

ʋʰʘʢʦʚʘ ʄ.ɺ., ʇʘʪʨʫʰʝʚʘ ʊ.ɺ. ʆɹɿʆʈ ʇʈʀɹʆʈʆɺ ɼʃʗ ʀɿʄɽʈɽʅʀʗ ɼʋʃʔʅʆʁ  

ʉʂʆʈʆʉʊʀ ʄɽʊɸɽʄʆɻʆ ʕʃɽʄɽʅʊɸ ʇɽʁʅʊɹʆʃʔʅʆɻʆ ʄɸʈʂɽʈɸ  .......................... 124 

ʌʘʪʝʝʚ ɺ.ɺ., ʂʨʠʚʦʙʦʢʦʚ ɼ.ɽ. ʈɸɿʈɸɹʆʊʂɸ ʃɸɹʆʈɸʊʆʈʅʆɻʆ ʉʊɽʅɼɸ ɼʃʗ  

ʆʊʈɸɹʆʊʂʀ ɸʃɻʆʈʀʊʄʆɺ ʋʇʈɸɺʃɽʅʀʗ ɹɽʉʇʀʃʆʊʅʓʍ ʃɽʊɸʊɽʃʔʅʓʍ  

ɸʇʇɸʈɸʊʆɺ  ................................................................................................................................ 128 



6 

ʌʝʥʦʯʢʠʥʘ ɼ.ɸ., ʂʦʪʣʫʙʦʚʩʢʘʷ ʊ.ɺ. ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɸɼɼʀʊʀɺʅʓʍ ʊɽʍʅʆʃʆɻʀʁ 

ɺ ʇʈʀɹʆʈʆʉʊʈʆɽʅʀʀ  ............................................................................................................. 131 

 

ʉɽʂʎʀʗ çʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀè 

ʇʆɼʉɽʂʎʀʗ çʀʅʌʆʈʄɸʊʀʂɸ, ɺʓʏʀʉʃʀʊɽʃʔʅɸʗ ʊɽʍʅʀʂɸ  

ʀ ʀʅʌʆʈʄɸʎʀʆʅʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔè 

ɹʝʩʢʠʰʢʠʥ ʅ.ɺ., ʐʘʨʣʘʝʚ ɽ.ɺ. ʈɸɿʈɸɹʆʊʂɸ ʇʈʆɻʈɸʄʄʅʆɻʆ ʉʈɽɼʉʊɺɸ ɿɸʑʀʊʓ 

ɺʀɼɽʆʇʆʊʆʂɸ ʅɸ ʆʉʅʆɺɽ ɸʃɻʆʈʀʊʄʆɺ ʕʃɽʂʊʈʆʅʅʆʁ ʇʆɼʇʀʉʀ  .................. 134 

ɹʦʥʜʘʨʝʥʢʦ ʅ.ɺ., ɻʨʝʙʝʥʴʢʦʚ ɸ.ɸ. ʈɸɿʈɸɹʆʊʂɸ ʀʅʊɽʈʅɽʊ-ʄɸɻɸɿʀʅɸ  

ɼʃʗ ʂʆʅɼʀʊɽʈʉʂʆʁ ʂʆʄʇɸʅʀʀ ñSUCREò  ..................................................................... 135 

ɹʨʳʢʩʠʥ ɸ.ʉ., ʐʘʨʣʘʝʚ ɽ.ɺ. ʉʆɺʈɽʄɽʅʅʓɽ ʄɽʊʆɼʓ ʆɹɽʉʇɽʏɽʅʀʗ  

ɿɸʑʀʑɽʅʅʆʉʊʀ ɺɽɹ-ʇʈʀʃʆɾɽʅʀʁ  ................................................................................ 138 

ɺʘʨʟʘʥʦʚʘ ʆ.ʆ., ʉʫʯʢʦʚʘ ʃ.ʀ. ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʇʈʀʃʆɾɽʅʀʗ ɼʃʗ  

ʂʆʅʊɽʂʉʊʅʆɻʆ ɸʅɸʃʀɿɸ ʊɽʂʉʊɸ ʅɸ ɽʉʊɽʉʊɺɽʅʅʆʄ ʗɿʓʂɽ  ............................. 141 

ɻʘʣʢʠʥ ɸ.ʖ., ʃʸʚʢʠʥ ʀ.ɺ. ʈɸɿʈɸɹʆʊʂɸ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ  

ʊɽʉʊʀʈʆɺɸʅʀʗ ʇɽʈʉʆʅɸʃɸ ʇʆ ʆʍʈɸʅɽ ʊʈʋɼɸ  ......................................................... 143 

ɼʝʥʠʩʝʥʢʦ ɼ.ɺ., ʊʫʰʝʚ ɸ.ʅ. ʈɸɿʈɸɹʆʊʂɸ ʄʆɼɽʃʀ ʀ ʄɽʊʆɼʆɺ ʇʆɼɼɽʈɾʂʀ  

ʇʈʀʅʗʊʀʗ ʈɽʐɽʅʀʁ ʇʆ  ʋʇʈɸɺʃɽʅʀʖ ʈɽʉʋʈʉɸʄʀ ʇʈʀ ʅɸʃʀʏʀʀ  

ʅɽʉʆɺɽʈʐɽʅʅʓʍ ɼɸʅʅʓʍ  ................................................................................................. 145 

ɼʦʣʞʝʥʢʦ ɸ.ʀ., ʗʢʫʥʠʥ ɸ.ɻ. ɺʓɹʆʈ ɸʈʍʀʊɽʂʊʋʈʓ ɼʃʗ ʂɸʌɽɼʈɸʃʔʅʆʁ  

ʉʀʉʊɽʄʓ ʂʆʅʊʈʆʃʗ ʀ ʋʇʈɸɺʃɽʅʀʗ ɼʆʉʊʋʇʆʄ  ...................................................... 148 

ɿʚʷʛʠʥʮʝʚ ʈ.ʀ., ɻʨʝʙʝʥʴʢʦʚ ɸ.ɸ. ʉʆɿɼɸʅʀɽ WEB-ʇʈʀʃʆɾɽʅʀʗ ɼʃʗ  

ʆʈɻɸʅʀɿɸʎʀʀ ʕʃɽʂʊʈʆʅʅʆɻʆ ɼʆʂʋʄɽʅʊʆʆɹʆʈʆʊɸ ʀ ʍʈɸʅɽʅʀʗ  

ʀʅʌʆʈʄɸʎʀʀ  ..........................................................................................................................  151 

ɿʳʢʠʥ ʄ.ʄ., ʉʘʥʥʠʢʦʚ ɸ.ɺ. ʈɸɿʈɸɹʆʊʂɸ ɸʃɻʆʈʀʊʄɸ ʈɸʉʇʆɿʅɸɺɸʅʀʗ  

ɸɺʊʆʄʆɹʀʃʔʅʓʍ ʇɸʈʂʆɺʆʏʅʓʍ ʄɽʉʊ ʉ ʇʈʀʄɽʅɽʅʀɽʄ  

ʅɽʁʈʆʅʅʓʍ ʉɽʊɽʁ  ................................................................................................................. 153 

ɿʳʨʷʥʦʚ ʇ.ɻ., ʐʘʨʣʘʝʚ ɽ.ɺ. ʊɽʍʅʆʃʆɻʀʀ ʄʆʅʀʊʆʈʀʅɻɸ ɺʓʏʀʉʃʀʊɽʃʔʅʓʍ  

ʉɽʊɽʁ  ............................................................................................................................................ 156 

ʂʘʨʧʦʚ ɸʣʝʢʩʘʥʜʨ ʆ., ʍʘʡʨʫʣʣʠʥʘ ʃ.ʈ., ʂʘʨʧʦʚ ɸʣʝʢʩʝʡ ʆ. ʂ ʆʉʆɹɽʅʅʆʉʊʗʄ  

ʈɸɿʈɸɹʆʊʂʀ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆʁ ʂʆʄʇʃɽʂʉʅʆʁ  

ʉʀʉʊɽʄʓ ɹɽɿʆʇɸʉʅʆʉʊʀ  .................................................................................................... 159 

ʂʘʨʧʦʚ ɸʣʝʢʩʘʥʜʨ ʆ., ʍʘʡʨʫʣʣʠʥʘ ʃ.ʈ., ʂʘʨʧʦʚ ɸʣʝʢʩʝʡ ʆ. ʉʇɽʎʀʌʀʂɸ  

ʈɸɿʈɸɹʆʊʆʂ ʂʆʄʇʃɽʂʉʅʓʍ ʉʀʉʊɽʄ ɹɽɿʆʇɸʉʅʆʉʊʀ ɺ ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ 

ʆʈɻɸʅʀɿɸʎʀʗʍ  ........................................................................................................................ 161 

ʂʦʤʘʨʦʚ ɸ.ɺ., ʗʢʫʥʠʥ ɸ.ɻ. ɼʆʉʊʆʀʅʉʊɺɸ ʀ ʅɽɼʆʉʊɸʊʂʀ ʈɸɿʈɸɹʆʊʂʀ  

ʄʆɹʀʃʔʅʓʍ ʇʈʀʃʆɾɽʅʀʁ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ REACT NATIVE  ........................ 163 

ʂʦʥʜʨʘʪʝʥʢʦ ɸ.ɺ., ʊʫʰʝʚ ɸ.ʅ. ʇʈʆɻʅʆɿʀʈʆɺɸʅʀɽ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀʗ  

ʀʅʌɽʂʎʀʀ COVID-19 ɺ ʈʆʉʉʀʀ ʉ ʇʆʄʆʑʔʖ ʄʆɼɽʃʀ ARIMA  .............................. 165 

ʂʦʥʜʫʨʦʚ ʀ.ɺ., ʊʫʰʝʚ ɸ.ʅ. ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʄʆɹʀʃʔʅʆɻʆ ʇʈʀʃʆɾɽʅʀʗ ɼʃʗ 

ʀɿʋʏɽʅʀʗ ʊɽʆʈʀʀ ʀ ʇʈɸʂʊʀʂʀ ʇʆ ʉʊʈʋʂʊʋʈɸʄ ɼɸʅʅʓʍ ɺ ʇʈʆɻʈɸʄʄʅʆʄ 

ʆɹɽʉʇɽʏɽʅʀʀ  ..........................................................................................................................  169 



7 

ʂʦʨʦʩʪʝʣʝʚ ʅ.ɸ., ʊʫʝhʚ ɸ.ʅ. ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʅɽʁʈʆʅʅʓʍ ʉɽʊɽʁ ʀ ʄɽʊʆɼʓ 

ʌʀʃʔʊʈɸʎʀʀ ʇʈʀ ɸʅɸʃʀɿɽ ʂɸʈɼʀʆɻʈɸʌʀʏɽʉʂʀʍ ʉʀɻʅɸʃʆɺ  ........................... 172 

ʂʦʨʷʛʠʥʘ ɸ.ʖ., ɿʘʦʩʪʨʦʚʩʢʠʡ ɸ.ɸ., ʃʸʚʢʠʥ ʀ.ɺ. ʈɸɿʈɸɹʆʊʂɸ ʂʆʄʇʆɿʀʎʀʆʅʅʆ-

ʂʆʅʉʊʈʋʂʊʆʈʉʂʆɻʆ ʈɽʐɽʅʀʗ ʄʆɼɽʃʀ ʇʃɸʊʔʗ ɺ ʕʊʅʀʏɽʉʂʆʄ ʉʊʀʃɽ  ........ 174 

ʃʝʚʯʝʥʢʦ ɻ.ɸ., ʗʢʫʥʠʥ ɸ.ɻ. ʈɸɿʈɸɹʆʊʂɸ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ ɼʃʗ 

ʋʄɽʅʔʐɽʅʀʗ ʀʃʀ ʋʉʊʈɸʅɽʅʀʗ ʀɿɹʓʊʆʏʅʆ ʐʀʇʗʑʀʍ ɿɺʋʂʆɺ ɺ ɿɸʇʀʉʀ 

ʏɽʃʆɺɽʏɽʉʂʆɻʆ ɻʆʃʆʉɸ  ..................................................................................................... 176 

ʃʝʚʯʝʥʢʦ ʃ.ʖ., ʉʘʥʥʠʢʦʚ ɸ.ɺ. ʅʆʈʄɸʊʀɺʅʆ-ʇʈɸɺʆɺʆɽ ʆɹɽʉʇɽʏɽʅʀɽ ɿɸʑʀʊʓ 

ʀʅʌʆʈʄɸʎʀʀ ɺ ɻʆʉʋɼɸʈʉʊɺɽʅʅʓʍ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄɸʍ  ............ 178 

ʄʘʣʘʭʦʚ ʂ.ʅ., ʉʘʥʥʠʢʦʚ ɸ.ɺ. ʈɸɿʈɸɹʆʊʂɸ ʃɸɹʆʈɸʊʆʈʅʆɻʆ ʂʆʄʇʃɽʂʉɸ  

ʇʆ ʀɿʋʏɽʅʀʖ ʇʈʀʅʎʀʇʆɺ ʌʋʅʂʎʀʆʅʀʈʆɺɸʅʀʗ ʋɼʆʉʊʆɺɽʈʗʖʑɽɻʆ  

ʎɽʅʊʈɸ  ......................................................................................................................................... 181 

ʄʝʣʴʥʠʯʝʥʢʦ ʀ.ʆ., ʐʘʨʣʘʝʚ ɽ.ɺ. ʈɸɿʈɸɹʆʊʂɸ ʉʈɽɼʉʊɺɸ  

ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆɻʆ ʋʇʈɸɺʃɽʅʀʗ ʌʀʃʔʊʈɸʄʀ ʄɽɾʉɽʊɽɺʆɻʆ ʕʂʈɸʅɸ  

ʀ ʄʆʅʀʊʆʈʀʅɻɸ ʉʆʉʊʆʗʅʀʗ ʈɽʉʋʈʉʆɺ ɺʓʏʀʉʃʀʊɽʃʔʅʆʁ ʉʀʉʊɽʄʓ  .......... 184 

ʄʳʩʠʥ ɸ.ʖ., ʐʘʨʣʘʝʚ ɽ.ɺ. ʉʀʉʊɽʄʓ ɻʃʋɹʆʂʆɻʆ ɸʅɸʃʀɿɸ ʊʈɸʌʀʂɸ  

ʅɸ ʉʊʈɸɾɽ ʉʆɺʈɽʄɽʅʅʆɻʆ ʀʅʊɽʈʅɽʊɸ  ....................................................................... 186 

ʆʩʪʨʦʚʩʢʠʡ ɺ.ʖ., ʗʢʫʥʠʥ ɸ.ɻ. ʇʈʆɻʈɸʄʄʅʓʁ ʂʆʄʇʃɽʂʉ ʕʃɽʂʊʈʆʅʅʆɻʆ  

ʆɹʋʏɽʅʀʗ C ʆʎɽʅʂʆʁ ʉʊɽʇɽʅʀ ʋʉɺʆɽʅʀʗ ɼʀɼɸʂʊʀʏɽʉʂʀʍ ɽɼʀʅʀʎ  .......... 188 

ʇʘʢʩʝʝʚ ɼ.ɸ., ʊʫʰʝʚ ɸ.ʅ. ʆʇʊʀʄʀɿɸʎʀʗ ʉɺɽʈʊʆʏʅʓʍ ʅɽʁʈʆʅʅʓʍ ʉɽʊɽʁ ʅɸ 

ʆʉʅʆɺɽ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʃʀʅɽʁʅʓʍ ʌʀʃʔʊʈʆɺ  ...................................................... 190 

ʇʘʨʬʸʥʦʚ ɼ.ʀ., ɹʦʣʦʜʫʨʠʥʘ ʀ.ʇ., ʇʘʨʬʸʥʦʚ ɸ.ʀ. ʄʆɼɽʃʀʈʆɺɸʅʀɽ  

ʀɼɽʅʊʀʌʀʂɸʎʀʀ ʂʀɹɽʈɸʊɸʂ ɺ ʉɽʊʗʍ ʇʈʆɺɸʁɼɽʈɸ  

ʊɽʃɽʂʆʄʄʋʅʀʂɸʎʀʆʅʅʓʍ ʋʉʃʋɻ  ................................................................................. 193 

ʇʦʪʝʤʢʠʥ ʈ.ɺ., ʐʘʨʣʘʝʚ ɽ.ɺ. ʇʆɼɹʆʈ ɸʃɻʆʈʀʊʄɸ ɼʃʗ ʇʆʀʉʂɸ ɼʋɹʃʀʂɸʊɸ 

ʌɸʁʃʆɺ  ....................................................................................................................................... 196 

ʇʨʦʩʷʥʳʭ ɽ.ʉ., ʊʫʰʝʚ ɸ.ʅ. ʈɸɿʈɸɹʆʊʂɸ ʆɹʋʏɸʖʑɽɻʆ ʂʃʀɽʅʊʉʂʆɻʆ  

ʀʅʊɽʈɸʂʊʀɺʅʆɻʆ ʇʈʀʃʆɾɽʅʀʗ ʅɸ ʆʉ ANDROID: çʂʋʈʉ ɹʀʆʃʆɻʀʀ  

ɼʃʗ ʉʈɽɼʅʀʍ ʀ ɺʓʉʐʀʍ ʋʏɽɹʅʓʍ ɿɸɺɽɼɽʅʀʁè  ...................................................... 198 

ʈʘʟʤʳʩʣʦʚ ɽ.ɺ., ʗʢʫʥʠʥ ɸ.ɻ. ɸʅɸʃʀɿ ʅʆʈʄɸʊʀɺʅʆ-ʇʈɸɺʆɺʆʁ ɹɸɿʓ ɺ ʆɹʃɸʉʊʀ 

ʆʎɽʅʂʀ ʋɻʈʆɿ ɹɽɿʆʇɸʉʅʆʉʊʀ ʀʅʌʆʈʄɸʎʀʀ  ............................................................ 200 

ʈʝʧʝʡʢʦʚ ʄ.ʄ., ɻʨʝʙʝʥʴʢʦʚ ɸ.ɸ. ɸʅɸʃʀɿ JAVASCRIPT ɹʀɹʃʀʆʊɽʂʀ REACTJS  ...... 203 

ʈʦʝʥʢʦ ɼ.ɺ., ʉʘʥʥʠʢʦʚ ɸ.ɺ. ɸʅɸʃʀɿ ʇʈʆɻʈɸʄʄʅʓʍ ʉʈɽɼʉʊɺ ʀ ʊɽʍʅʆʃʆɻʀʁ ɼʃʗ 

ʈɸɿʈɸɹʆʊʂʀ ʅɽʁʈʆʉɽʊɽɺʓʍ ɸʃɻʆʈʀʊʄʆɺ  ................................................................. 204 

ʈʦʟʝʥʪʘʣʴ ʄ.ʕ., ʃʸʚʢʠʥ ʀ.ɺ. ʈɸɿʈɸɹʆʊʂɸ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ ɼʃʗ 

ʋʇʈɸɺʃɽʅʀʗ ʂʆʅʊɽʅʊʆʄ ʇʆʃʔɿʆɺɸʊɽʃɽʁ ʃʆʂɸʃʔʅʆʁ ʉɽʊʀ  ........................... 207 

ʉʘʞʠʥ ʃ.ɻ., ʐʘʨʣʘʝʚ ɽ.ɺ. ʉʀʉʊɽʄʓ ʄʆʅʀʊʆʈʀʅɻɸ ɼʃʗ ʎɽʅʊʈɸʃʀɿʆɺɸʅʅʆɻʆ 

ʂʆʅʊʈʆʃʗ ʉʆʉʊʆʗʅʀʗ ʂʆʄʇʆʅɽʅʊʆɺ ʃɺʉ  ................................................................ 209 

ʉʙʨʦʜʦʚ ʈ.ɺ., ʉʫʯʢʦʚʘ ʃ.ʀ. ʈɸɿʈɸɹʆʊʂɸ ʄʆɼɽʃʀ ʀɼɽʅʊʀʌʀʂɸʎʀʀ  

ʋʇʈɸɺʃʗʖʑʀʍ ɺʆɿɼɽʁʉʊɺʀʁ ʅɸ ʉʄɸʈʊʌʆʅ ʇʆ ɽɻʆ ʇɽʈɽʄɽʑɽʅʀʗʄ  

ɺ ʇʈʆʉʊʈɸʅʉʊɺɽ  ...................................................................................................................... 211 

ʉʝʨʛʝʝʚ ɼ.ʅ., ʐʘʨʣʘʝʚ ɽ.ɺ. ʈɸɿʈɸɹʆʊʂɸ ʇʈʆɻʈɸʄʄʅʆ-ɸʃɻʆʈʀʊʄʀʏɽʉʂʆɻʆ 

ʆɹɽʉʇɽʏɽʅʀʗ ʂʆʅʊʈʆʃʗ ʎɽʃʆʉʊʅʆʉʊʀ WEB-ʇʈʀʃʆɾɽʅʀʁ  ..............................  213 



8 

ʊʘʨʘʩʦʚʘ ɸ.ʄ., ʄʳʩʠʥ ɸ,ʖ., ɸʛʘʬʦʥʦʚʘ ɸ.ɸ., ɽʨʤʘʢʦʚ ɸ.ɺ. ʉʈɸɺʅɽʅʀɽ  

ʉʋʑɽʉʊɺʋʖʑʀʍ ʉʂʋɼ ʀ ʆʎɽʅʂɸ ʀʍ ʇʈʀʄɽʅʀʄʆʉʊʀ ɼʃʗ ɿɸʑʀʊʓ  

ɸɺʊʆʅʆʄʅʓʍ ʈʆɹʆʊʆɺ ʆʊ ʅɽʉɸʅʂʎʀʆʅʀʈʆɺɸʅʅʆɻʆ ɼʆʉʊʋʇɸ  ....................  216 

ʍʤʝʣʴ ɸ.ʇ., ɻʨʝʙʝʥʴʢʦʚ ɸ.ɸ. ʈɸɿʈɸɹʆʊʂɸ ʀʅʌʆʈʄɸʎʀʆʅʅʆ-ʇʈʆɻʈɸʄʄʅʆɻʆ 

ʆɹɽʉʇɽʏɽʅʀʗ ɼʃʗ ɸɼʄʀʅʀʉʊʈʀʈʆɺɸʅʀʗ ɺʀʈʊʋɸʃʔʅʆʁ ʏɸʉʊʅʆʁ ʉɽʊʀ  .... 219 

ʍʨʘʤʮʦʚ ʀ.ʅ., ɻʫʜʢʦʚ ɼ.ʖ., ʊʫʰʝʚ ɸ.ʅ. ɸʅɸʃʀɿ ʇʃɸʊʌʆʈʄʓ ʆɹʃɸʏʅʓʍ ʋʉʃʋɻ 

FIREBASE  .....................................................................................................................................  222 

ʏʫʤʦʚʘ ʇ.ʉ., ɿʘʦʩʪʨʦʚʩʢʠʡ ɸ.ɸ., ʃʸʚʢʠʥ ʀ.ɺ. ʆʇʓʊʅɸʗ ʅʆʉʂɸ ʉʇɽʎʆɼɽɾɼʓ ɼʃʗ 

ʇʀʑɽɺʓʍ ʇʈɽɼʇʈʀʗʊʀʁ ʉ ʇʈʀʄɽʅɽʅʀɽʄ ʊɽʅɿʆɼɸʊʏʀʂʆɺ  .............................. 224 

ʐʪʝʣʴʪʝʨ ʅ.ɺ., ʗʢʫʥʠʥ ɸ.ɻ. ʈɸɿʈɸɹʆʊʂɸ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆɻʆ ʈɸɹʆʏɽɻʆ 

ʄɽʉʊɸ ʄɽʅɽɼɾɽʈɸ ʉɸʃʆʅɸ ʂʈɸʉʆʊʓ  .......................................................................... 226 

ʑʝʣʦʢʦʚʘ ʖ.ʉ., ʉʘʥʥʠʢʦʚ ɸ.ɺ. ɸʅɸʃʀɿ ʊɽʍʅʆʃʆɻʀʁ ɿɸʑʀʊʓ ɼɸʅʅʓʍ  

ɺ ʄɽʉʉɽʅɼɾɽʈɸʍ  .................................................................................................................... 228 

ʗʨʫʣʠʥʘ ʄ.ʉ., ʉʘʥʥʠʢʦʚ ɸ.ɺ. ʆʇʈɽɼɽʃɽʅʀɽ ʉʆʉʊɸɺɸ ʃʆʂɸʃʔʅʓʍ ʇʈɸɺʆɺʓʍ 

ɸʂʊʆɺ ʇʆ ɿɸʑʀʊɽ ʇɽʈʉʆʅɸʃʔʅʓʍ ɼɸʅʅʓʍ ɺ ʄʋʅʀʎʀʇɸʃʔʅʆʁ  

ʆʈɻɸʅʀɿɸʎʀʀ  ........................................................................................................................... 231 

 

ʇʆɼʉɽʂʎʀʗ çʇʈʆɻʈɸʄʄʅɸʗ ʀʅɾɽʅɽʈʀʗè 

ɸʚʘʥʝʩʷʥ ʂ.ʂ., ʂʦʟʣʦʚ ɼ.ɽ., ʂʨʶʯʢʦʚʘ ɽ.ʅ. ʈɸɿʈɸɹʆʊʂɸ ʊɽʉʊʀʈʋʖʑɽʁ  

ʇʃɸʊʌʆʈʄʓ ɼʃʗ ʇʈʆɺɽɼɽʅʀʗ ʃɸɹʆʈɸʊʆʈʅʓʍ ʈɸɹʆʊ, ʊʈɽʅʀʈʆɺʆʂ  

ʀ ʆʃʀʄʇʀɸɼ ʇʆ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʖ .......................................................................  235 

ɸʚʘʥʝʩʷʥ ʂ.ʂ., ʇʦʪʦʧʘʭʠʥ ɽ.ɺ., ɸʩʪʘʭʦʚʘ ɸ.ɺ. ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʊɽʍʅʆʃʆɻʀʀ  

ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆɻʆ  ʂʆʅʊʈʆʃʗ ɺɽʈʉʀʁ ʇʈʀ ʇɽʈɽʍʆɼɽ ʅɸ ʋɼɸʃɽʅʅʆɽ 

ʆɹʋʏɽʅʀɽ  ................................................................................................................................... 238 

ɹʘʝʚ ɺ.ɽ. ʉɽʈɺʀʉ-ʆʈʀɽʅʊʀʈʆɺɸʅʅɸʗ ʉʀʉʊɽʄɸ ɼʆʇʆʃʅɽʅʅʆʁ  

ʈɽɸʃʔʅʆʉʊʀ  .............................................................................................................................. 241 

ɺʦʣʢʦʚʘ ɽ.ʂ. ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʀ ʈɽɸʃʀɿɸʎʀʗ ʀɻʈʆɺʆʁ ʃʆɻʀʂʀ ʄʆɹʀʃʔʅʆɻʆ 

FREE-TO-PLAY ʇʈʆɽʂʊɸ  ........................................................................................................  243 

ɺʦʣʦʭʠʥ ɸ.ɸ. ʀʉʇʆʃʔɿʆɺɸʅʀɽ çʏɸʊ-ɹʆʊ ɺʂʆʅʊɸʂʊɽè ɼʃʗ  

ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆʁ ʈɸʉʉʓʃʂʀ ʈɸʉʇʀʉɸʅʀʗ ɿɸʅʗʊʀʁ  ............................... 246 

ɻʨʝʙʝʥʱʠʢʦʚʘ ɸ.ʉ., ɼʨʘʯʝʚʘ ʊ.ʆ.,  ʉʘʜʦʷʥ ʈ.ɹ., ʉʠʣʴʯʝʥʢʦ ɺ.ɸ., ʈʦʛʦʟʠʥ ʂ.ʀ., ʉʦʨʦʢʠʥ 
ɸ.ɺ. ʆʇʓʊ ʉʆɿɼɸʅʀʗ ʀ ʇʈʆɺɽɼɽʅʀʗ ʋʏɽɹʅʆɻʆ ʇʈʆʎɽʉʉɸ ɺ ʋɼɸʃɽʅʅʆʄ  

ʈɽɾʀʄɽ. ʏɸʉʊʔ ʇɽʈɺɸʗ  ........................................................................................................ 249 

ɻʨʝʙʝʥʱʠʢʦʚʘ ɸ.ʉ., ɼʨʘʯʝʚʘ ʊ.ʆ.,  ʉʘʜʦʷʥ ʈ.ɹ., ʉʠʣʴʯʝʥʢʦ ɺ.ɸ., ʈʦʛʦʟʠʥ ʂ.ʀ., ʉʦʨʦʢʠʥ 
ɸ.ɺ. ʆʇʓʊ ʉʆɿɼɸʅʀʗ ʀ ʇʈʆɺɽɼɽʅʀʗ ʋʏɽɹʅʆɻʆ ʇʈʆʎɽʉʉɸ ɺ ʋɼɸʃɽʅʅʆʄ  

ʈɽɾʀʄɽ. ʏɸʉʊʔ ɺʊʆʈɸʗ  ........................................................................................................ 252 

ʂʠʨʝʢʦʚ ʉ.ɸ., ʂʨʶʯʢʦʚʘ ɽ.ʅ. ʈɽɸʃʀɿɸʎʀʗ ʉʀʉʊɽʄʓ ɼʃʗ ʊʆʏɽʏʅʆɻʆ  

ʀɿʄɽʅɽʅʀʗ ɼɸʅʅʓʍ ʀɿ ʈɸɿʃʀʏʅʓʍ ʀʉʊʆʏʅʀʂʆɺ  ................................................. 255 

ʂʠʨʝʢʦʚ ʉ.ɸ. ʈɽɸʃʀɿɸʎʀʗ ʋʅʀɺɽʈʉɸʃʔʅʆɻʆ ʀʅʊɽʈʇʈɽʊɸʊʆʈɸ ɿɸʇʈʆʉʆɺ ɼʃʗ 

ʆʉʋʑɽʉʊɺʃɽʅʀʗ ɺʓɹʆʈʆʂ ɼɸʅʅʓʍ ʀɿ ʈɸɿʃʀʏʅʓʍ ʀʉʊʆʏʅʀʂʆɺ..................  258 

ʂʨʘʩʥʦʩʣʘʙʦʜʮʝʚ ʈ.ɸ. ʄɽʊʆɼʓ ʇʆɺʓʐɽʅʀʗ ʇʈʆʀɿɺʆɼʀʊɽʃʔʅʆʉʊʀ ʆɹʋʏɽʅʀʗ 

ʅɽʁʈʆʅʅʓʍ ʉɽʊɽʁ ʅɸ ʆʉʅʆɺɽ ʇɸʈɸʃʃɽʃʔʅʓʍ ɺʓʏʀʉʃɽʅʀʁ  

ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ CPU  .....................................................................................................  260 



9 

ʃʦʭʘʯʝʚʘ ʂ.ɸ., ʇʘʨʬʸʥʦʚ ɼ.ʀ. ɸʅɸʃʀɿ ʇʆɼʍʆɼʆɺ ʂ ʂʃɸʉʉʀʌʀʂɸʎʀʀ  

ʆɹʈɸʑɽʅʀʁ ʇʆʃʔɿʆɺɸʊɽʃɽʁ ɺ SERVICE DESK ʉʀʉʊɽʄɸʍ  ...................................  263 

ʃʶʪʳʡ ʉ.ɸ., ʉʪʨʫʯʝʚ ʈ.ʂ. ʇʈʀʅʎʀʇʓ ʀʅʊɽɻʈɸʎʀʀ ʇʃɸʊɽɾʅʓʍ ʉʀʉʊɽʄ  

ɺ ʂʃʀɽʅʊ-ʉɽʈɺɽʈʅʓɽ ʇʈʀʃʆɾɽʅʀʗ  ............................................................................... 266 

ʄʘʢʫʰʠʥ ɸ.ʅ., ʇʝʨʝʧʝʣʢʠʥ ɽ.ɸ. ʈɽɸʃʀɿɸʎʀʗ ʀɻʈʆɺʆɻʆ ɹʆʊɸ ɺ ʉʀʉʊɽʄɽ  

ʉ ʅɽʇʆʃʅʆʁ ʀʅʌʆʈʄɸʎʀɽʁ ʅɸ ʆʉʅʆɺɽ ʅɽʁʈʆʅʅʓʍ ʉɽʊɽʁ ʀ ʄɸʐʀʅʅʆɻʆ 

ʆɹʋʏɽʅʀʗ  ................................................................................................................................... 269 

ʆʚʝʨʯʝʥʢʦ ɺ.ʈ., ʐʘʬʦʨʦʩʪʦʚ ɻ.ɸ., ɸʩʪʘʭʦʚʘ ɸ.ɺ. ʆʈɻɸʅʀɿɸʎʀʆʅʅʆ-

ʇʉʀʍʆʃʆɻʀʏɽʉʂʀɽ ɺʆʇʈʆʉʓ ʂʆʄɸʅɼʅʆʁ ʈɸɿʈɸɹʆʊʂʀ IT-ʇʈʆɽʂʊʆɺ  .......... 270 

ʆʚʩʷʥʥʠʢʦʚ ɺ.ɸ., ʉʪʘʨʦʣʝʪʦʚ ʉ.ʄ. CAN-ʐʀʅɸ ʂɸʂ ʉʈɽɼʉʊɺʆ ɼʃʗ ʆɹʅɸʈʋɾɽʅʀʗ 

ɸʅʆʄɸʃʀʁ ɺ ɼɸʅʅʓʍ  ........................................................................................................... 273 

ʇʦʣʝʪʘʝʚ ɼ.ʀ., ʊʝʨʝʥʪʴʝʚ ɸ.ɻ. ʇʈʆɻʈɸʄʄʅɸʗ ʉʀʉʊɽʄɸ ɸʅɸʃʀɿɸ ɸɺɸʈʀʁʅʓʍ 

ʉʀʊʋɸʎʀʁ ʅɸ ʊɽʇʃʆɺʓʍ ʉɽʊʗʍ  ...................................................................................... 277 

ʇʦʧʦʚ ɸ.ɸ., ʈʦʛʘʣʝʚʘ ɸ.ɸ., ʊʨʦʠʮʢʠʡ ɺ.ʉ. ʉɽʁʉʄʆʉʊɸʅʎʀʗ ʅɸ ɹɸɿɽ ɹʓʊʆɺʓʍ 

ANDROID-ʋʉʊʈʆʁʉʊɺ  ............................................................................................................. 279 

ʈʝʧʠʥ ɸ.ʉ., ʍʘʫʩʪʦʚ ɻ.ʀ., ʊʨʦʠʮʢʠʡ ɺ.ʉ. ʈɸɿʈɸɹʆʊʂɸ ʉɽʈɺʀʉɸ ʀʅʊɽɻʈɸʎʀʀ ɸɹʉ 

çRS-BANKè ʉ IP ɸʊʉ çʈʆʉʊɽʃɽʂʆʄè  .................................................................................. 280 

ʉʘʣʦʤʘʪʦʚ ɽ.ɸ., ʊʫʰʝʚ ɸ.ʅ. ʈɸɿʈɸɹʆʊʂɸ ʄʆɹʀʃʔʅʆɻʆ ʇʈʀʃʆɾɽʅʀʗ ɼʃʗ ʉɹʆʈɸ 

ʀ ɸʅɸʃʀɿɸ ʄɽɼʀʎʀʅʉʂʀʍ ɼɸʅʅʓʍ ʃɸɹʆʈɸʊʆʈʅʓʍ ʀʉʉʃɽɼʆɺɸʅʀʁ  

ʇɸʎʀɽʅʊʆɺ ʂʆʄʄɽʈʏɽʉʂʆʁ ʃɸɹʆʈɸʊʆʈʀʀ  ............................................................... 282 

ʉʠʫʭʘ ʅ.ʆ., ʇʝʨʝʧʝʣʢʠʥ ɽ.ɸ. ʀʅʊɽʈʇʈɽʊɸʎʀʗ ʋʅʀɺɽʈʉɸʃʔʅʓʍ ʊʈɸʅɿɸʂʎʀʁ ʉ 

ʇʈʀʄɽʅɽʅʀɽʄ ʃɽʂʉʀʏɽʉʂʆɻʆ ɸʅɸʃʀɿɸ  ..................................................................... 285 

ʉʦʛʫʣʷʢ ɺ.ʖ., ɸʥʜʨʝʝʚʘ ɸ.ʖ. ʇʈʆɻʈɸʄʄʅʆɽ ʆɹɽʉʇɽʏɽʅʀɽ ʈɸɿʄɽʊʂʀ ʊɽʂʉʊʆɺ 

ɼʃʗ ɼɸʃʔʅɽʁʐɽɻʆ ʉɽʅʊʀʄɽʅʊ-ɸʅɸʃʀɿɸ  ................................................................... 287 

ʑʝʨʙʘʢʦʚ ʄ.ʉ., ʊʨʦʬʠʤʯʫʢ ɸ.ɸ. ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʄʆɼʋʃʗ ɽɼʀʅʆʁ ʊʆʏʂʀ 

ɼʆʉʊʋʇɸ ʂ ʀʅʊɽʈʌɽʁʉɸʄ ʂʆʄʇʆʅɽʅʊʆɺ ʉɽʈɺʀʉʅʆʁ ɸʈʍʀʊɽʂʊʋʈʓ  .......... 289 

 

  



10 

ʉɽʂʎʀʗ çʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʉʀʉʊɽʄʓè 

 

ʇʆɼʉɽʂʎʀʗ çʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʉʀʉʊɽʄʓ ɺ ʕʂʆʅʆʄʀʂɽè 

 

ʈɸɿʈɸɹʆʊʂɸ ɸʅɸʃʀʊʀʏɽʉʂʆʁ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆʁ ʉʀʉʊɽʄʓ  

ʇʃɸʅʀʈʆɺɸʅʀʗ ʇʈʆɼɸɾ ʅɸ ɹɸɿɽ 1ʉ 

ʗ. ɻ. ɸʛʘʜʞʘʥʷʥ, ʆ. ʀ. ʇʷʪʢʦʚʩʢʠʡ 

 
ʆʧʠʩʘʥʘ ʩʠʩʪʝʤʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʜʘʞ. ɺʳʜʝʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʜʠʪʝʨʩʢʦʛʦ ʨʳʥʢʘ. ʇʨʠʚʝʜʝʥʘ ʦʩ-

ʥʦʚʥʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʜʘʞ, ʢʦʥʜʠʪʝʨʩʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʪʨʝʥʜʦʚʘʷ ʤʦ-

ʜʝʣʴ. 

 

ʅʘ ʪʝʢʫʱʝʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ IT-ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ ʙʠʟʥʝʩʘ ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʥʫʞʥʳ ʤʦʱʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ʇʨʦʩʪʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʪʝʧʝʨʴ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʅʫʞʥʳ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ ʫʧʨʦʱʘʶʪ 

ʨʘʙʦʪʫ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʨʘʤʢʘʭ ʨʫʪʠʥʥʳʭ ʟʘʜʘʯ, ʥʦ ʠ ʧʦʤʦʛʘʶʪ ʚ ʧʨʠʥʷʪʠʠ ʚʘʞʥʳʭ ʨʝʰʝʥʠʡ. ʂ 

ʪʘʢʠʤ ʚʦʧʨʦʩʘʤ ʦʪʥʦʩʠʪʩʷ ʵʪʘʧ ʧʣʘʥʠʨʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ 

ʚʭʦʜʠʪ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʜʘʞ. ʎʝʣʴʶ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʜʘʞ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʪʠ-

ʤʘʣʴʥʦʛʦ ʩʙʳʪʘ ʧʨʦʜʫʢʮʠʠ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ ʠ ʪʘʢ: ʮʝʣʴʶ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʜʘʞ ʷʚʣʷʝʪʩʷ ʦʨ-

ʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʛʦ, ʯʪʦ ʢʫʧʠʪ ʧʦʪʨʝʙʠʪʝʣʴ, ʩ ʥʘʠʙʦʣʴʰʝʡ ʧʨʠʙʳʣʴʶ ʜʣʷ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʷ. ʇʦʵʪʦʤʫ ʚʦʧʨʦʩ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʜʘʞ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɺ ʭʦʜʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʙʨʘʥʦ ʦʜʥʦ ʠʟ ʢʦʥʜʠ-

ʪʝʨʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ɹʘʨʥʘʫʣʘ. ʆʩʥʦʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ 

ʤʝʣʢʦʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʩ ʜʘʣʴʥʝʡʰʝʡ ʨʝʘʣʠʟʘ-

ʮʠʝʡ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʜʠʪʝʨʩʢʦʛʦ ʨʳʥʢʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʩʪʴ ʩʨʦʢʘ ʛʦʜ-

ʥʦʩʪʠ ʢʘʢ ʫ ʛʦʪʦʚʳʭ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ, ʪʘʢ ʠ ʫ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʩʳʨʴʷ.  

ɺ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʘ ʪʨʝʥʜʦʚʘʷ ʤʦʜʝʣʴ. ʊʨʝʥʜʦʚʘʷ ʤʦʜʝʣʴ ʧʨʦʛʥʦ-

ʟʠʨʦʚʘʥʠʷ - ʵʪʦ ʫʨʘʚʥʝʥʠʝ, ʬʦʨʤʘʣʠʟʫʶʱʝʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʩʧʨʦʩʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʧʝʨʠʦʜʝ ʩ ʫʯʝʪʦʤ ʬʘʢʪʦʨʦʚ ʪʨʝʥʜʘ ʠ ʩʝʟʦʥʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʜʘʥʥʘʷ ʤʦʜʝʣʴ ʙʳʣʘ ʚʳʙʨʘʥʘ ʚ ʢʘ-

ʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʜʘʞ ʚ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ɸʀʉ çʂʦʥʜʠʪʝʨʩʢʘʷè. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʘʜʝʢʚʘʪʥʳʭ ʨʝʘʣʴʥʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʨʝʥ-

ʜʦʚʘʷ ʤʦʜʝʣʴ ʚʢʣʶʯʝʥʘ ʚ ʛʠʙʨʠʜʥʫʶ ʵʢʩʧʝʨʪʥʫʶ ʩʠʩʪʝʤʫ [2]. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʪʦʯʥʠʪʴ ʨʝ-

ʟʫʣʴʪʘʪʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʫʪʝʤ ʫʯʝʪʘ ʨʷʜʘ ʩʣʘʙʦ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʃʦʛʠʢʘ ʩʠʩʪʝʤʳ ʙʳʣʘ ʚʳʩʪʨʦʝʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ʦ ʧʨʦʜʘʞʘʭ 

ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʷʭ ʧʦʩʪʫʧʘʶʪ ʠʟ ʜʦʢʫʤʝʥʪʘ çɿʘʢʘʟè, ʚ ʢʦʪʦʨʳʭ ʬʠʢʩʠʨʫʶʪʩʷ ʜʘʥʥʳʝ ʦ 

ʧʦʢʫʧʘʪʝʣʷʭ ʠ ʧʝʨʝʯʥʝ ʧʨʠʦʙʨʝʪʘʝʤʳʭ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ. ɼʘʥʥʳʝ ʧʦ ʟʘʢʘʟʘʤ ʟʘʧʠʩʳʚʘ-

ʶʪʩʷ ʚ ʦʜʥʦʠʤʝʥʥʳʡ ʨʝʛʠʩʪʨ ʥʘʢʦʧʣʝʥʠʡ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʨʝʛʠʩʪʨʘ ʥʘʢʦʧʣʝʥʠʡ ʬʦʨ-

ʤʠʨʫʝʪʩʷ ʜʦʢʫʤʝʥʪ çʇʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʜʘʞè, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪ ʧʨʦʛʥʦʟ ʧʨʦʜʘʞ ʥʘ ʦʩʥʦʚʘ-

ʥʠʠ ʧʨʦʰʣʳʭ ʧʨʦʜʘʞ ʩ ʫʯʝʪʦʤ ʪʨʝʥʜʘ ʠ ʩʝʟʦʥʥʦʩʪʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʚ ʫʧʨʘʚʣʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. 1ʉ ʆʪʨʘʩʣʝʚʳʝ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]/ 1ʉ: ʇʨʝʜ-

ʧʨʠʷʪʠʝ 8. ʍʣʝʙʦʙʫʣʦʯʥʦʝ ʠ ʢʦʥʜʠʪʝʨʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://solutions.1c.ru/catalog/bakery-prod/features  

2. ʇʷʪʢʦʚʩʢʠʡ ʆ.ʀ., ɻʫʥʝʨ ʄ.ɺ., ɸʚʜʝʝʚ ɸ.ʉ. ʇʨʘʢʪʠʢʫʤ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʀʥʪʝʣʣʝʢ-

ʪʫʘʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳè. ɹʘʨʥʘʫʣ 2013 
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ʇʷʪʢʦʚʩʢʠʡ ʆʣʝʛ ʀʚʘʥʦʚʠʯ, ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ ʚ ʵʢʦʥʦʤʠʢʝè ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦ-

ʚʘè, e-mail: poi1952@mail.ru. 

ɸʛʘʜʞʘʥʷʥ ʗʥʘ ɻʘʡʢʦʚʥʘ, ʤʘʛʠʩʪʨʘʥʪ ʢʘʬʝʜʨʳ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʚ ʵʢʦʥʦʤʠʢʝè, ʌʘʢʫʣʴ-

ʪʝʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. 

ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, e-mail: agadzhanyan.ya@mail.ru. 

 

 

ʈɸɿʈɸɹʆʊʂɸ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ ʋʏɽʊɸ ʇʋʊɽɺʓʍ ʃʀʉʊʆɺ ʀ ɻʉʄ ʅɸ 

ʇʈʀʄɽʈɽ ʄʋʇ çʈʋɹʎʆɺʉʂʀʁ ɺʆɼʆʂɸʅɸʃè 

ʈ. ʉ. ɸʛʘʧʦʚ 

 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʧʫʪʝʚʳʭ ʣʠʩʪʦʚ ʠ 

ɻʉʄ ʜʣʷ ʄʋʇ çʈʫʙʮʦʚʩʢʠʡ ʚʦʜʦʢʘʥʘʣè ʥʘ ʧʣʘʪʬʦʨʤʝ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8.3è. ʆʧʠʩʘʥʳ ʦʙʲʝʢʪ, ʧʨʝʜʤʝʪ, ʮʝʣʴ 

ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩʦʜʝʨʞʠʪ ʪʨʠ ʧʦʜʩʠʩʪʝʤʳ: çʂʘʜʨʦʚʳʡ 

ʫʯʝʪè, çʇʫʪʝʚʢʠè ʠ çʊʨʘʥʩʧʦʨʪè. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʜʠʩ-

ʧʝʪʯʝʨʦʚ ʧʨʝʜʧʨʠʷʪʠʷ, ʠʩʢʣʶʯʠʪʴ ʧʦʷʚʣʝʥʠʝ ʦʰʠʙʦʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʧʣʘʪʬʦʨʤʘ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8.3è, ʧʫʪʝʚʦʡ ʣʠʩʪ, ɻʉʄ.  

 

ʕʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʧʨʝʜʧʨʠʷʪʠʝʤ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʬʠʨʤʳ-ʨʘʟʨʘʙʦʪʯʠʢʘ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʠ ʦʧʨʝʜʝʣʷʶʱʠʤ ʵʪʘʧʦʤ ʘʚʪʦʤʘʪʠʟʘ-

ʮʠʠ ʣʶʙʦʡ ʢʦʤʧʘʥʠʠ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ c ʢʘʞʜʳʤ ʜʥʝʤ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʞʠʟʥʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʚ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ ʝʛʦ ʨʘʩʪʫʱʠʭ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ [1]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ 

ʧʫʪʝʚʳʭ ʣʠʩʪʦʚ ʠ ɻʉʄ ʜʣʷ ʄʋʇ çʈʫʙʮʦʚʩʢʠʡ ʚʦʜʦʢʘʥʘʣè. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʠʪ: 

- ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʜʠʩʧʝʪʯʝʨʦʚ ʧʨʝʜʧʨʠʷʪʠʷ; 

- ʚʝʩʪʠ ʙʦʣʝʝ ʧʦʣʥʳʡ ʫʯʝʪ ʧʫʪʝʚʳʭ ʣʠʩʪʦʚ ʠ ɻʉʄ ʧʨʝʜʧʨʠʷʪʠʷ; 

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

- ʧʦʚʳʩʠʪʴ ʩʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

- ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʦʪʯʝʪʳ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʄʋʇ çʈʫʙʮʦʚʩʢʠʡ ʚʦʜʦʢʘʥʘʣè. ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʫʯʝʪʘ ʧʫʪʝʚʳʭ ʣʠʩʪʦʚ ʠ ɻʉʄ . ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘ-

ʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʧʫʪʝʚʳʭ ʣʠʩʪʦʚ ʠ ɻʉʄ ʜʣʷ ʄʋʇ çʈʫʙʮʦʚʩʢʠʡ ʚʦʜʦ-

ʢʘʥʘʣè. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ï ʠʟʫʯʝʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʄʋʇ çʈʫʙʮʦʚʩʢʠʡ ʚʦʜʦʢʘʥʘʣè; 

ï ʧʦʩʪʨʦʝʥʳ ʤʦʜʝʣʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʢʘʢ ʝʩʪʴè ʠ çʢʘʢ ʜʦʣʞʥʦ ʙʳʪʴè [2]; 

ï ʚʳʧʦʣʥʝʥ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ 
ʜʣʷ ʫʯʝʪʘ ʧʫʪʝʚʳʭ ʣʠʩʪʦʚ ʠ ɻʉʄ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ; 

ï ʨʘʟʨʘʙʦʪʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʯʝʪʘ ʧʫʪʝʚʳʭ ʣʠʩʪʦʚ ʠ ɻʉʄ ʜʣʷ ʄʋʇ çʈʫʙ-

ʮʦʚʩʢʠʡ ʚʦʜʦʢʘʥʘʣè; 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ʀʉ) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʝʜʝʥʠʷ ʩʧʨʘʚʦʯʥʠʢʦʚ, ʫʯʝʪʘ ʚʦʜʠ-

ʪʝʣʝʡ ʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʫʯʝʪʘ ʧʫʪʝʚʳʭ ʣʠʩʪʦʚ ʠ ɻʉʄ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʧʝʯʘʪʠ ʨʘʟʣʠʯʥʦʡ ʦʪ-

ʯʝʪʥʦʩʪʠ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʀʉ ʚʳʙʨʘʥʘ ʧʣʘʪʬʦʨʤʘ 1ʉ: ʇʨʝʜʧʨʠʷʪʠʝ[3]. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʀʉ ʩʦ-

ʜʝʨʞʠʪ ʚ ʩʝʙʝ ʪʨʠ ʧʦʜʩʠʩʪʝʤʳ: çʂʘʜʨʦʚʳʡ ʫʯʝʪè, çʇʫʪʝʚʢʠè ʠ çʊʨʘʥʩʧʦʨʪè.  

ʇʦʜʩʠʩʪʝʤʘ çʂʘʜʨʦʚʳʡ ʫʯʝʪè ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʦʜʠʪʝʣʷʭ. ʇʦʜʩʠʩʪʝʤʘ çʇʫ-

ʪʝʚʢʠè ï ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʧʫʪʝʚʳʤ ʣʠʩʪʘʤ ʣʝʛʢʦʚʳʭ ʠ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. ʇʦʜʩʠʩʪʝʤʘ 

çʊʨʘʥʩʧʦʨʪè ï ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʇʊʉ ʠ ʥʦʨʤʘʤ ʨʘʩʭʦʜʘ ɻʉʄ. 

mailto:agadzhanyan.ya@mail.ru
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ʇʨʠ ʚʭʦʜʝ ʚ ʩʠʩʪʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʘʚʪʦʨʠʟʦʚʘʪʴʩʷ. ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʚʭʦʜʘ ʥʘ ʵʢʨʘʥʝ 

ʧʦʷʚʣʷʝʪʩʷ ʛʣʘʚʥʘʷ ʬʦʨʤʘ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ 4 ʧʫʥʢʪʦʚ ʤʝʥʶ: çɻʣʘʚʥʦʝè, 

çʂʘʜʨʦʚʳʡ ʫʯʝʪè, çʇʫʪʝʚʢʠè, çʊʨʘʥʩʧʦʨʪè (ʨʠʩʫʥʦʢ 1). 

ʇʫʥʢʪ ʤʝʥʶ çʂʘʜʨʦʚʳʡ ʫʯʝʪè ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʨʘʟʜʝʣʘʤ çɼʦʣʞʥʦʩʪʠè, 

çʉʦʪʨʫʜʥʠʢʠè, çʇʦʜʨʘʟʜʝʣʝʥʠʷè. ʇʫʥʢʪ ʤʝʥʶ çʊʨʘʥʩʧʦʨʪè ʩʦʜʝʨʞʠʪ ʨʘʟʜʝʣʳ çɺʠʜ ʩʤʘʟʦʯ-

ʥʳʭ ʤʘʪʝʨʠʘʣʦʚè, çɺʠʜ ʪʦʧʣʠʚʘè, çʊʠʧ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘè ʠ çɺʠʜ ʪʝʭʥʠʢʠè. ʋʯʝʪ 

ɻʉʄ ʚʝʜʝʪʩʷ ʥʘ ʦʪʜʝʣʴʥʦʡ ʚʢʣʘʜʢʝ ʦʢʥʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. ʇʨʠ ʚʳʙʦʨʝ ʧʫʥʢʪʘ ʤʝʥʶ 

çʇʫʪʝʚʢʠè, ʙʫʜʫʪ ʦʪʢʨʳʪʳ ʜʦʢʫʤʝʥʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʜʘʥʥʳʝ ʧʫʪʝʚʳʭ ʣʠʩʪʦʚ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦ-

ʤʦʙʠʣʝʡ. ʌʦʨʤʘ çʇʫʪʝʚʦʡ ʣʠʩʪ ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷè ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

ʉʦʟʜʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, ʵʢʦʥʦ-

ʤʠʪ ʚʨʝʤʷ ʥʘ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʦʪʯʝʪʥʦʩʪʴ ʧʝʨʝʜ ʨʫʢʦ-

ʚʦʜʠʪʝʣʝʤ ʠ ʢʦʥʪʨʦʣʠʨʫʶʱʠʤʠ ʦʨʛʘʥʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʀʉ ʟʘ ʩʯʝʪ ʜʦʙʘʚʣʝ-

ʥʠʷ ʥʦʚʳʭ ʦʪʯʝʪʦʚ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʨʘʩʰʠʨʷʪʴʩʷ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ɺʥʝʰʥʠʡ ʚʠʜ ʥʘʯʘʣʴʥʦʡ ʩʪʨʘʥʠʮʳ 

 

 
ʈʠʩʫʥʦʢ 2 - ʆʢʥʦ ʧʨʦʩʤʦʪʨʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʧʫʪʝʚʦʛʦ ʣʠʩʪʘ 
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ʈɸɿʈɸɹʆʊʂɸ WEB - ʉɽʈɺʀʉɸ ɼʃʗ ʆʈɻɸʅʀɿɸʎʀʀ ʀ ʇʈʆɺɽɼɽʅʀʗ ʆɹʑɽɻʆ  

ʉʆɹʈɸʅʀʗ ʉʆɹʉʊɺɽʅʅʀʂʆɺ ʄʂɼ 

ʄ. ɺ. ɹʘʣʘʢʠʥ, ʅ. ɸ. ɼʫʜʠʥ, ɺ. ʄ. ʇʘʪʫʜʠʥ 

 
ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʦʧʠʩʘʥʠʶ ʠ ʘʥʘʣʠʟʫ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚ ʩʬʝʨʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʦʙʱʝʛʦ ʩʦʙʨʘʥʠʷ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʵʪʠʤʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʚ ʵʢʦʥʦʤʠʢʝ, ʫʧʨʘʚʣʝʥʠʝ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʤ, web-ʩʝʨʚʠʩʳ, ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦ 

 

ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩ çʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʆʙʱʝʛʦ ʩʦʙʨʘʥʠʷ ʩʦʙʩʪʚʝʥʥʠʢʦʚè (ʜʘʣʝʝ 

ï çʆʉʉè) ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʜʦʤʘ (ʜʘʣʝʝ ï çʄʂɼè) ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʧʨʠʤʝʨʦʤ ʚ ʩʠʩʪʝʤʝ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʷʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩʦʙʩʪʚʝʥʥʠ-

ʢʦʚ ʄʂɼ ʠ ʫʧʨʘʚʣʷʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʩʥʦʚʫ ʩʝʨʚʠʩ-ʤʝʥʝʜʞʤʝʥʪʘ ʄʂɼ.  

ʆʩʥʦʚʳ ʩʪʘʥʜʘʨʪʘ ʩʝʨʚʠʩ-ʤʝʥʝʜʞʤʝʥʪʘ ʄʂɼ ʟʘʣʦʞʝʥʳ ʇʇ ʈʌ ʦʪ 27 ʤʘʨʪʘ 2018 ʛ. ˉ 

331. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʌ ʚʧʝʨʚʳʝ ʩʪʘʚʠʪ ʚʦʧʨʦʩ ʦ ʩʦʟʜʘʥʠʠ 

ʚ ʈʌ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʘ, ʧʦ ʩʫʪʠ, ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʨʦʮʝʩʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʫʧʨʘʚʣʝʥʠʶ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʧʨʘʚʣʷʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʢʘʢ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʧʘʨʘʜʠʛʤʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ[1].  

ʂʘʯʝʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʩʝʨʚʠʩ-ʤʝʥʝʜʞʤʝʥʪʘ ʄʂɼ ʥʘ ʦʩʥʦʚʝ 

ʧʨʦʮʝʩʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʫʧʨʘʚʣʝʥʠʶ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʙʣʘʯʥʳʭ ʀʊ-ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦ-

ʣʷʶʪ ʨʝʘʣʠʟʦʚʘʪʴ ʩʝʨʚʠʩ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝ-

ʥʠʷ ʄʂɼ. ʀʤʝʥʥʦ ʪʘʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʝʛʦʜʥʷ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʴʥʦ 

ʦʙʝʩʧʝʯʠʪʴ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʷʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʨʘʟʨʘʙʦʪʢʘ web - ʩʝʨʚʠʩʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çʆʨʛʘʥʠʟʘʮʠʷ ʠ 

ʧʨʦʚʝʜʝʥʠʝ ʆʉʉè ʠ ʝʛʦ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʦʩʥʦʚʝ ʦʙʣʘʯʥʳʭ ʀʊ-ʨʝʰʝʥʠʡ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ web-ʩʝʨʚʠʩʘ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʘ çʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʆʉʉè ʚʳʧʦʣʥʝʥʳ ʥʘ ʧʨʠʤʝʨʝ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʟʘ-

ʜʘʯ [2]: 

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʝʩʪʨʘ ʄʂɼ (ʧʝʨʝʯʝʥʴ ʄʂɼ, ʧʦʜʲʝʟʜʦʚ, ʢʚʘʨʪʠʨ); 

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʝʩʪʨʘ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʄʂɼ; 

ï ʧʨʦʚʝʜʝʥʠʝ ʦʥʣʘʡʥ-ʛʦʣʦʩʦʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ ʄʂɼ;  

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʷʚʦʢ ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ ʄʂɼ ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʠʩ-

ʧʦʣʥʝʥʠʷ ʧʣʘʥʘ ʨʘʙʦʪ ʧʦ ʚʦʧʨʦʩʘʤ ʩʦʜʝʨʞʘʥʠʷ ʠ ʪʝʢʫʱʝʛʦ ʨʝʤʦʥʪʘ ʄʂɼ (ʩ ʮʝʣʴʶ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʇʦʚʝʩʪʢʠ ʆʉʉ). 

Web-ʩʝʨʚʠʩ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʯʘʩʪʝʡ: 

1. Web ï ʩʝʨʚʠʩʥʘʷ ʯʘʩʪʴ (ʜʣʷ ʨʘʙʦʪʳ ʩ ɹɼ ʥʘ ʩʝʨʚʝʨʝ): 

2. ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ (ʜʣʷ ʩʦʙʩʪʚʝʥʥʠʢʘ ʄʂɼ): 

ï ʧʦʣʫʯʝʥʠʝ ʫʚʝʜʦʤʣʝʥʠʡ ʦ ʧʨʦʚʝʜʝʥʠʠ ʛʦʣʦʩʦʚʘʥʠʡ; 
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ï ʫʯʘʩʪʠʝ ʚ ʛʦʣʦʩʦʚʘʥʠʠ;  

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʷʚʢʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʪʝʢʫʱʝʤʫ ʨʝʤʦʥʪʫ;  

ï ʦʪʩʣʝʞʠʚʘʥʠʝ ʩʪʘʪʫʩʘ ʟʘʷʚʢʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʪʝʢʫʱʝʤʫ ʨʝ-

ʤʦʥʪʫ. 

3.Web ï ʧʨʠʣʦʞʝʥʠʝ (ʜʣʷ ʫʧʨʘʚʣʷʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ): 

ï ʠʟʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʙʩʪʚʝʥʥʠʢʝ ʄʂɼ; 

ï ʜʦʙʘʚʣʝʥʠʝ ʛʦʣʦʩʦʚʘʥʠʷ; 

ï ʦʪʧʨʘʚʢʘ ʫʚʝʜʦʤʣʝʥʠʡ ʦ ʛʦʣʦʩʦʚʘʥʠʷʭ; 

ï ʫʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʛʦʣʦʩʦʚʘʥʠʡ;   

ï ʧʨʦʩʤʦʪʨ ʠʪʦʛʦʚ ʛʦʣʦʩʦʚʘʥʠʷ; 

ï ʧʝʯʘʪʴ ʦʪʯʝʪʦʚ ʠ ʚʳʭʦʜʥʳʭ ʬʦʨʤ.  

ï ʧʦʜʙʦʨ ʠʩʧʦʣʥʠʪʝʣʷ ʟʘʷʚʦʢ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʪʝʢʫʱʝʤʫ ʨʝ-

ʤʦʥʪʫ; 

ï ʦʪʩʣʝʞʠʚʘʥʠʝ ʠʩʧʦʣʥʝʥʠʷ ʟʘʷʚʦʢ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʪʝʢʫʱʝʤʫ 
ʨʝʤʦʥʪʫ; 

ï ʠʟʤʝʥʝʥʠʝ ʩʪʘʪʫʩʘ ʟʘʷʚʢʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʪʝʢʫʱʝʤʫ ʨʝʤʦʥʪʫ. 

ɸʨʭʠʪʝʢʪʫʨʘ Web-ʩʝʨʚʠʩʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.  

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɸʨʭʠʪʝʢʪʫʨʘ Web-ʩʝʨʚʠʩʘ 

 

ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ Android Studio ʦʪ ʢʦʤʧʘ-

ʥʠʠ Google ʥʘ ʷʟʳʢʝ Java, web ï ʧʨʠʣʦʞʝʥʠʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʩʨʝʜʝ Sublime Text ʥʘ ʷʟʳʢʘʭ 

PHP ʠ JavaScript. 

ɿʘʢʣʶʯʝʥʠʝ: 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʀʊ-ʨʝʰʝʥʠʷ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʛʦ ʧʨʦʪʦʪʠʧʘ web-ʩʝʨʚʠʩʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʆʉʉè ʥʘ ʦʩʥʦʚʝ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠʥʬʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ web-

ʩʝʨʚʠʩʘ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʝʩʪʨʘ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʄʂɼ, ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʇʦʚʝʩʪʢʠ ʆʉʉ ʧʦ ʚʦʧʨʦʩʘʤ ʩʦʜʝʨʞʘʥʠʷ ʠ ʪʝʢʫʱʝʛʦ ʨʝʤʦʥʪʘ ʄʂɼ, ʛʦʣʦʩʦʚʘʥʠʷ ʧʦ ʚʦʧʨʦʩʘʤ 

ʇʦʚʝʩʪʢʠ ʆʉʉ, ʦʪʩʣʝʞʠʚʘʥʠʷ ʠʩʧʦʣʥʝʥʠʷ ʧʣʘʥʦʚ ʨʘʙʦʪ (ʟʘʷʚʦʢ) ʧʦ ʚʦʧʨʦʩʘʤ ʩʦʜʝʨʞʘʥʠʷ ʠ 

ʪʝʢʫʱʝʛʦ ʨʝʤʦʥʪʘ ʄʂɼ. 
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1) ʆʙʝʩʧʝʯʠʪʴ ʢʦʤʬʦʨʪʥʦʝ ʚʝʜʝʥʠʝ ʩʪʘʪʝʡ ʥʘ ʩʘʡʪʝ 

2) ʆʙʝʩʧʝʯʠʪʴ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 

3) ʈʘʟʨʘʙʦʪʢʘ ʨʘʟʜʝʣʦʚ ʥʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʝ ʩʘʡʪʘ 

4) ʆʙʝʩʧʝʯʠʪʴ ʢʦʤʬʦʨʪʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠʥʬʦʨʤʘʮʠʠ 

ʉʠʩʪʝʤʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʧʣʘʪʬʦʨʤʝ Django. ɺ ʰʘʧʢʝ ʜʘʥʥʦʡ ʚʝʨʩʠʠ ʩʠʩʪʝʤʳ 

ʨʘʩʧʦʣʦʞʝʥʳ ʪʘʢʠʝ ʨʘʟʜʝʣʳ ʢʘʢ: ʛʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ, ʢʘʪʘʣʦʛ ʪʦʚʘʨʦʚ, ʥʦʚʦʩʪʠ, ʜʦʩʪʘʚʢʘ, ʢʦʥ-

ʪʘʢʪʳ, ʦ ʤʘʛʘʟʠʥʝ ʠ ʣʠʯʥʳʡ ʢʘʙʠʥʝʪ 

ʀʥʪʝʨʬʝʡʩ ʜʘʥʥʦʡ ʚʝʨʩʠʠ ʩʠʩʪʝʤʳ ʠʤʝʝʪ ʚʠʜ: 

 

 
ʈʠʩʫʥʦʢ 1 ï ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ 

 

ɽʩʣʠ ʧʝʨʝʡʪʠ ʥʠʞʝ ʦʛʣʘʚʣʝʥʠʷ ʩʪʨʘʥʠʮʳ, ʤʳ ʫʚʠʜʠʤ ʧʝʨʝʭʦʜ ʥʘ ʨʘʟʜʝʣ çʉʥʘʨʷʞʝʥʠʷ 

ʜʣʷ ʨʳʙʘʣʢʠè. 

mailto:misha199@mail.ru
mailto:nikita.dydin.ru@bk.ru
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ʈʠʩʫʥʦʢ 2 ï ʇʝʨʝʭʦʜ ʥʘ ʨʘʟʜʝʣ 

 

ʊʘʢ ʞʝ ʚ ʜʘʥʥʦʡ ʚʝʨʩʠʠ ʩʘʡʪʘ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʥʦʚʦʩʪʥʳʝ ʩʪʘʪʴʠ, ʢʦʪʦʨʳʝ ʧʦʟʞʝ ʙʫ-

ʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʨʘʟʜʝʣʝ çʅʦʚʦʩʪʠè, ʚʩʝ ʥʦʚʳʝ ʩʪʘʪʴʠ ʧʦʧʘʜʘʶʪ ʥʘ ʛʣʘʚʥʫʶ ʩʪʨʘʥʠʮʫ ʩʘʡ-

ʪʘ. 

 
ʈʠʩʫʥʦʢ 3 ï ʉʦʟʜʘʥʠʝ ʩʪʘʪʝʡ 

 

ʇʦʩʣʝ ʠʭ ʩʦʟʜʘʥʠʷ ʥʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʝ ʩʘʡʪʘ ʥʦʚʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5. 

 

 
ʈʠʩʫʥʦʢ 4 ï ʅʦʚʦʩʪʥʳʝ ʩʪʘʪʴʠ 
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ʈʝʟʫʣʴʪʘʪʳ:  

ɺ ʭʦʜʝ ʧʨʦʝʢʪʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʩʪʥʳʭ ʩʪʘʪʝʡ, ʙʳʣʠ ʩʦʟ-

ʜʘʥʳ ʨʘʟʜʝʣʳ ʩʘʡʪʘ, ʦʬʦʨʤʣʝʥʘ ʛʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʧʦʜ-

ʜʝʨʞʢʫ ʠʥʪʝʨʝʩʘ ʢ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʫ ʯʝʨʝʟ ʦʧʦʚʝʱʝʥʠʝ ʢʣʠʝʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʨʘʟʜʝʣʘ ʥʦʚʦ-

ʩʪʠ ʦ ʢʘʢʠʭ-ʣʠʙʦ ʤʝʨʦʧʨʠʷʪʠʷʭ ʠ ʩʢʠʜʢʘʭ ʥʘ ʪʦʚʘʨʳ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʜʦʨʘʙʦʪʘʥ ʣʠʯʥʳʡ 

ʢʘʙʠʥʝʪ, ʢʘʪʘʣʦʛ ʪʦʚʘʨʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʝʛʦ ʟʘʢʘʟ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ʇʷʪʢʦʚʩʢʠʡ, ʆ.ʀ. ʇʨʘʢʪʠʢʫʤ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʩʠʩʪʝʤè (ʚ ʜʚʫʭ ʯʘʩʪʷʭ): ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ʆ.ʀ. ʇʷʪʢʦʚʩʢʠʡ, ʄ.ɺ. ɻʫʥʝʨ; ɸʣʪ. ʛʦʩ. ʪʝʭʥ. 

ʫʥ-ʪ ʠʤ. ʀ. ʀ. ʇʦʣʟʫʥʦʚʘ. ï ɹʘʨʥʘʫʣ: ʢʘʬʝʜʨʘ ʀʉʕ, ɸʣʪɻʊʋ, 2010. 

2. ʉʤʠʨʥʦʚʘ ɻ.ʅ., ʉʦʨʦʢʠʥ ɸ.ɸ., ʊʝʣʴʥʦʚ ʖ.ʌ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. - ʄ.: ʌʠʥʘʥʩʳ  ʠ  ʩʪʘʪʠʩʪʠʢʘ, 2001. 

 
ʌʝʪʠʩʦʚʘ ʉʚʝʪʣʘʥʘ ʖʨʴʝʚʥʘ, ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ çʀʉʕè ʌɻɹʆʋ 

ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, e-mail: kamch6336@mail.ru. 

ɹʝʢʝʪʦʚ ɸʣʝʢʩʘʥʜʨ ʌʝʜʦʨʦʚʠʯ, ʩʪʫʜʝʥʪ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʣʣʝʜʞʘ ʛʨʫʧʧʳ ʀʉ-72; 

ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, e-

mail: alekson2017@gmail.com 

ʃʦʧʘʪʢʠʥʘ ɸʥʥʘ ɸʥʘʪʦʣʴʝʚʥʘ, ʤʘʛʠʩʪʨ ʛʨʫʧʧʳ 8ʧʠʵ-81, ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, e-mail: lopatkina@mail.ru  

 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ çMAPLETS BUILDERè ɼʃʗ ɸɺʊʆʄɸʊʀɿɸʎʀʀ ʈɸʉʏɽʊɸ  

ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʉʀʉʊɽʄ ʄɸʉʉʆɺʆɻʆ ʆɹʉʃʋɾʀɺɸʅʀʗ 

ʃ. ʉ. ɹʝʢʩʝʥʜʝʝʚʘ 

 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ Maplets ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʩʠʩʪʝʤ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʆʧʠʩʘʥʳ ʦʙʲʝʢʪ, ʧʨʝʜʤʝʪ, ʮʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ 

ʤʦʜʫʣʴ ʩʦʜʝʨʞʠʪ ʰʝʩʪʴ ʧʦʜʤʦʜʫʣʝʡ. ɼʘʥʥʳʡ ʤʦʜʫʣʴ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠ ʠʟʫʯʝ-

ʥʠʠ ʪʝʦʨʠʠ ʩʠʩʪʝʤ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʄʆ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʧʘʢʝʪ Maple, Maplets.  

 

ɺ ʈʫʙʮʦʚʩʢʦʤ ʠʥʩʪʠʪʫʪʝ (ʬʠʣʠʘʣʝ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠ-

ʚʝʨʩʠʪʝʪʘè ʪʝʦʨʠʷ ʩʠʩʪʝʤ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʉʄʆ) ʠʟʫʯʘʝʪʩʷ ʥʘ ʤʥʦʛʠʭ ʜʠʩʮʠʧʣʠ-

ʥʘʭ: çʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚè, çʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʝ ʟʘʜʘʯ ʚ ʶʨʠʩʧʨʫʜʝʥʮʠʠè, çʀʩʩʣʝʜʦʚʘʥʠʝ ʦʧʝʨʘʮʠʡ ʚ ʵʢʦʥʦʤʠʢʝè, çʄʝʪʦʜʳ ʧʨʠʥʷʪʠʷ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡè, çʆʩʥʦʚʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚè ʠ ʪ.ʜ. ɺ ɺʋɿʝ ʦʯʝʥʴ ʚʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʚʝʜʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʥʷʪʠʡ. ʊ.ʦ., ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʝʢʦʪʦʨʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʚʝʨʢʠ ʚʳʧʦʣʥʝʥʥʳʭ 

ʟʘʜʘʥʠʡ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʥʷʪʠʷʭ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ [1]. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʫʣʷ çʈʘʩʯʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷè, ʢʦʪʦ-

ʨʳʡ ʧʦʟʚʦʣʠʪ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ī ʠʟʫʯʝʥʘ ʪʝʦʨʠʷ ʩʠʩʪʝʤ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ; 

ī ʚʳʧʦʣʥʝʥ ʦʙʟʦʨ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʘʢʝʪʦʚ; 

ī ʨʘʟʨʘʙʦʪʘʥ ʤʦʜʫʣʴ çʈʘʩʯʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷè. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʫʣʷ ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʩʯʝʪʦʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤ ʤʘʩʩʦʚʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʉʄʆ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ 

ʧʘʢʝʪ çMapleè [2,3] ʠ ʨʘʙʦʯʘʷ ʩʨʝʜʘ çMapletsè. 
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ʅʘʯʠʥʘʷ ʩ ʚʝʨʩʠʠ Maple 9, ʧʦʷʚʠʣʩʷ ʧʘʢʝʪ ʨʘʩʰʠʨʝʥʠʡ çMapletsè. ɼʘʥʥʳʡ ʧʘʢʝʪ ʧʦ-

ʟʚʦʣʠʣ ʨʘʙʦʪʘʪʴ ʩ ʚʠʟʫʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʦʪʦ-

ʨʳʝ ʥʘʟʳʚʘʶʪʩʷ ʤʘʧʣʝʪʘʤʠ. ʇʨʠʣʦʞʝʥʠʷ, ʩʦʟʜʘʚʘʝʤʳʝ Maplets, ʠʩʧʦʣʴʟʫʶʪ Java-

ʪʝʭʥʦʣʦʛʠʶ. ʉʦʟʜʘʥʠʝ Maplet-ʧʨʠʣʦʞʝʥʠʷ ʚʦʟʤʦʞʥʦ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ ïʩʨʝʜʩʪʚʘʤʠ ʤʦʜʫʣʷ 

Maplets ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Maplet-ʢʦʥʩʪʨʫʢʪʦʨʘ çMaplet Builderè (ʨʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ɻʣʘʚʥʦʝ ʦʢʥʦ Maplet-ʢʦʥʩʪʨʫʢʪʦʨʘ 

 

 çMaplet Builderè ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ: 

ī ʚʩʪʘʚʣʷʪʴ ʚ ʦʢʥʦ ʧʨʦʝʢʪʘ ʨʘʟʣʠʯʥʳʝ ʵʣʝʤʝʥʪʳ ʠʥʪʝʨʬʝʡʩʘ; 

ī ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʚʦʡʩʪʚʘ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ; 

ī ʨʘʙʦʪʘʪʴ ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ ʩʪʠʣʷʤʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʚʥʝʰʥʝʛʦ ʚʠʜʘ; 

ī ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʩʤʦʪʨ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ. 

çMaplet Builderè ʩʦʜʝʨʞʠʪ ʯʝʪʳʨʝ ʧʘʥʝʣʠ: çʇʘʣʠʪʨʘè, çʂʦʤʧʘʥʦʚʢʘè, çʂʦʤʘʥʜʳè, 

çʉʚʦʡʩʪʚʘè.  

ʇʘʢʝʪ ʨʘʩʰʠʨʝʥʠʡ çMapletsè ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʳʩʦʢʦʫʨʦʚʥʝʚʫʶ ʬʫʥʢʮʠʶ, Display, ʠ 

ʪʨʠ ʧʦʜʧʘʢʝʪʘ: çʕʣʝʤʝʥʪʳè, çʇʨʠʤʝʨʳè ʠ çʀʥʩʪʨʫʤʝʥʪʳè .  

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʤʦʜʫʣʴ ʩʦʜʝʨʞʠʪ ʧʦʜʤʦʜʫʣʠ: çʦʜʥʦʢʘʥʘʣʴʥʘʷ ʉʄʆ ʩ ʦʪʢʘʟʘʤʠè (ʨʠ-

ʩʫʥʦʢ 2), çʦʜʥʦʢʘʥʘʣʴʥʘʷ ʉʄʆ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʯʝʨʝʜʴʶè, çʦʜʥʦʢʘʥʘʣʴʥʘʷ ʉʄʆ ʩ ʥʝʦʛʨʘ-

ʥʠʯʝʥʥʦʡ ʦʯʝʨʝʜʴʶè, çʤʥʦʛʦʢʘʥʘʣʴʥʘʷ ʉʄʆ ʩ ʦʪʢʘʟʘʤʠè (ʨʠʩʫʥʦʢ 3), çʤʦʥʦʢʘʥʘʣʴʥʘʷ ʉʄʆ 

ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʯʝʨʝʜʴʶè, çʤʥʦʛʦʢʘʥʘʣʴʥʘʷ ʉʄʆ ʩ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʦʯʝʨʝʜʴʶè. 

ʅʦʚʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʚʳʧʘʜʘʶʱʝʝ ʤʝʥʶ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʨʝʘʣʠʟʦʚʘʥʘ 

ʦʙʨʘʙʦʪʢʘ ʨʘʩʯʝʪʦʚ ʚ ʤʥʦʛʦʢʘʥʘʣʴʥʦʡ ʉʄʆ ʩ ʦʪʢʘʟʘʤʠ (ʨʠʩʫʥʦʢ 4).  

ʆʩʥʦʚʥʳʝ ʪʨʫʜʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʟʜʘʥʠʝʤ çʤʘʧʣʝʪʦʚè: 

1. ʋʩʪʘʥʦʚʢʘ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʦʣʦʞʝʥʠʷ. 

2. ʇʨʠ ʩʦʟʜʘʥʠʠ ʧʨʠ ʧʦʤʦʱʠ çʧʦʩʪʨʦʠʪʝʣʷè ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʢʠʨʠʣʣʠʯʝʩʢʠʝ ʟʥʘʢʠ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʤʦʜʫʣʴ ʧʦʟʚʦʣʠʪ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʧʨʘʚʠʣʴʥʦʩʪʠ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ. 
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ʈʠʩʫʥʦʢ 2 ï ʈʘʩʯʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʜʥʦʢʘʥʘʣʴʥʦʡ ʉʄʆ ʩ ʦʪʢʘʟʘʤʠ 

 

 
ʈʠʩʫʥʦʢ 3 ï ɺʳʧʘʜʘʶʱʝʝ ʤʝʥʶ ʥʘ ʬʦʨʤʝ 
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ʈʠʩʫʥʦʢ 4 ï ʈʘʩʯʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʥʦʛʦʢʘʥʘʣʴʥʦʡ ʉʄʆ ʩ ʦʪʢʘʟʘʤʠ 
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ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆʁ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ 

ʉɹʆʈɸ ʀ ɸʅɸʃʀɿɸ ʆɹʑɽɼʆʉʊʋʇʅʆʁ ʀʅʌʆʈʄɸʎʀʀ 

ʆɹ ʆɹʒɽʂʊɸʍ ɾʀʃʆʁ ʅɽɼɺʀɾʀʄʆʉʊʀ ɺ ɻʆʈʆɼɸʍ 

ɽ.ɸ. ɹʠʣʴ, ʄ.ɺ. ɻʫʥʝʨ 

 
ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩʙʦ-

ʨʘ ʠ ʘʥʘʣʠʟʘ ʦʙʱʝʜʦʩʪʫʧʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʘʭ ʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʛʦʨʦʜʘʭ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦ-

ʙʝʥʥʦʩʪʴʶ ʩʦʟʜʘʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʘʥʘʣʠʟ ʬʦʪʦʠʟʦʙʨʘʞʝʥʠʡ ʢʚʘʨʪʠʨ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʠʭ ʦʪʜʝʣ-

ʢʠ, ʘ ʪʘʢʞʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʨʝʜʤʝʪʦʚ ʤʝʙʝʣʠ, ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ ʠ ʧʨ., ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʚʳʙʦʨʝ ʦʙʲ-

ʝʢʪʘ ʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʜʣʷ ʩʥʷʪʠʷ ʚ ʘʨʝʥʜʫ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʚ ʵʢʦʥʦʤʠʢʝ, ʦʮʝʥʢʘ ʦʙʲʝʢʪʦʚ ʞʠʣʦʡ ʥʝ-

ʜʚʠʞʠʤʦʩʪʠ, ʩʠʩʪʝʤʘ ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʦʙʱʝʜʦʩʪʫʧʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʪʢʨʳʪʳʝ ʜʘʥʥʳʝ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʦʙʫʩʣʦʚʣʝʥʘ ʦʯʝʥʴ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʠʥʬʦʨʤʘʮʠʠ ʚ ʠʥʪʝʨʥʝʪʝ 

ʦʙ ʦʙʲʝʢʪʘʭ ʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʧʨʦʜʘʚʘʝʤʳʭ ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ ʠʣʠ ʩʜʘʚʘʝʤʳʭ ʚ ʘʨʝʥʜʫ, 

ʧʨʠʯʝʤ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘʯʘʩʪʫʶ ʷʚʣʷʝʪʩʷ ʥʝʧʦʣʥʦʡ, ʥʝʜʦʩʪʦʚʝʨʥʦʡ ʣʠʙʦ ʫʩʪʘʨʝʚʰʝʡ.  

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʦʙʱʝʜʦʩʪʫʧʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʘʭ ʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʛʦʨʦʜʘʭ ʧʦʟʚʦʣʠʪ ʧʦʤʦʯʴ: 

- ʦʮʝʥʱʠʢʘʤ ʦʙʲʝʢʪʦʚ ʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʟʘ ʩʯʝʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʤ ʜʦʩʪʫʧʘ ʢ ʦʙ-

ʰʠʨʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ ʩ ʦʙʲʝʢʪʘʤʠ-ʘʥʘʣʦʛʘʤʠ, ʧʨʝʜʣʦʞʝʥʠʷ ʦ ʧʦʢʫʧʢʝ ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ ʚ ʥʘ-

ʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʘ ʨʳʥʢʝ ʥʝʜʚʠʞʠʤʦʩʪʠ; 

- ʦʙʳʯʥʳʤ ʛʨʘʞʜʘʥʘʤ ʟʘ ʩʯʝʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʤ ʫʥʠʢʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʫʜʦʙʥʦʛʦ 

ʨʘʩʰʠʨʝʥʥʦʛʦ ʧʦʠʩʢʘ ʦʙʲʝʢʪʦʚ ʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʜʣʷ ʩʲʝʤʘ ʚ ʘʨʝʥʜʫ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ɸʀʉ ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʦʙʱʝʜʦʩʪʫʧʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʲʝʢʪʘʭ ʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʛʦʨʦʜʘʭ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʨʷʜ ʟʘʜʘʯ: 

1) ʦʙʩʣʝʜʦʚʘʪʴ ʠ ʦʧʠʩʘʪʴ ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ; 

2) ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʬʫʥʢʮʠʦʥʘʣʫ ʙʫʜʫʱʝʡ ɸʀʉ, ʚʳʜʝʣʠʪʴ ʧʦʜʩʠʩʪʝʤʳ; 

3) ʚʳʧʦʣʥʠʪʴ ʧʨʦʛʨʘʤʤʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʧʦʜʩʠʩʪʝʤ ʠ ʤʦʜʫʣʝʡ; 

4) ʘʧʨʦʙʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ. 

ʇʦʜ ʦʙʱʝʜʦʩʪʫʧʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʟʜʝʩʴ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʦʪʢʨʳʪʳʝ ʜʘʥʥʳʝ, ʨʘʟʤʝ-

ʱʝʥʥʳʝ ʥʘ ʧʨʦʩʪʦʨʘʭ ʠʥʪʝʨʥʝʪʘ, ʘ ʠʤʝʥʥʦ ʤʘʩʩʠʚ ʦʙʲʝʢʪʦʚ ʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʩʦ ʩʣʝ-

ʜʫʶʱʠʤʠ ʨʝʢʚʠʟʠʪʘʤʠ: ʪʠʧ ʦʙʲʝʢʪʘ (ʜʦʤ, ʢʚʘʨʪʠʨʘ, ʢʦʤʥʘʪʘ ʠ ʪ.ʧ.), ʘʜʨʝʩ ʦʙʲʝʢʪʘ (ʨʘʡʦʥ, 

ʫʣʠʮʘ, ʥʦʤʝʨ ʜʦʤʘ), ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʥʘʪ (ʜʣʷ ʢʚʘʨʪʠʨ: ʩʪʫʜʠʷ, 1, 2, 3 ʠ ʙʦʣʝʝ), ʪʠʧ ʧʣʘʥʠʨʦʚʢʠ 

(ʩʪʘʥʜʘʨʪʥʘʷ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʠ ʪ.ʧ), ʚʠʜ ʦʙʲʝʢʪʘ (ʚʪʦʨʠʯʥʦʝ ʞʠʣʴʝ, ʥʦʚʦʩʪʨʦʡʢʘ), ʩʨʦʢ ʩʜʘʯʠ 

ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʦʙʱʘʷ ʠ ʞʠʣʘʷ ʧʣʦʱʘʜʴ (ʤ2), ʵʪʘʞ ʠ ʢʦʣʠʯʝʩʪʚʦ ʵʪʘʞʝʡ ʚ ʜʦʤʝ, ʪʠʧ ʜʦʤʘ 

(ʢʠʨʧʠʯʥʳʡ, ʧʘʥʝʣʴʥʳʡ, ʤʦʥʦʣʠʪʥʳʡ, ʜʝʨʝʚʷʥʥʳʡ, ʙʣʦʯʥʳʡ), ʢʘʯʝʩʪʚʦ ʦʪʜʝʣʢʠ, ʥʘʣʠʯʠʝ ʤʝ-

ʙʝʣʠ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ (ʜʣʷ ʦʙʲʝʢʪʦʚ, ʩʜʘʚʘʝʤʳʭ ʚ ʘʨʝʥʜʫ), ʩʪʦʠʤʦʩʪʴ. 

ʉʦʛʣʘʩʥʦ ʌɿ ʦʪ 27.07.2006 N 149-ʌɿ (ʨʝʜ. ʦʪ 03.04.2020) çʆʙ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʦ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠè, ʩʪʘʪʴʝ 7, ʧʫʥʢʪʫ 2 çʦʙʱʝʜʦʩʪʫʧʥʘʷ ʠʥʬʦʨ-

ʤʘʮʠʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʶʙʳʤʠ ʣʠʮʘʤʠ ʧʦ ʠʭ ʫʩʤʦʪʨʝʥʠʶ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʫʩʪʘʥʦʚ-

ʣʝʥʥʳʭ ʬʝʜʝʨʘʣʴʥʳʤʠ ʟʘʢʦʥʘʤʠ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʘʢʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠè ʠ ʧʫʥʢʪʫ 4 çʠʥʬʦʨʤʘʮʠʷ, ʨʘʟʤʝʱʘʝʤʘʷ ʝʝ ʦʙʣʘʜʘʪʝʣʷʤʠ ʚ ʩʝʪʠ "ʀʥʪʝʨʥʝʪ" ʚ ʬʦʨʤʘ-

ʪʝ, ʜʦʧʫʩʢʘʶʱʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʦʙʨʘʙʦʪʢʫ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʯʝʣʦʚʝ-

ʢʦʤ ʚ ʮʝʣʷʭ ʧʦʚʪʦʨʥʦʛʦ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʦʙʱʝʜʦʩʪʫʧʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʨʘʟʤʝ-

ʱʘʝʤʦʡ ʚ ʬʦʨʤʝ ʦʪʢʨʳʪʳʭ ʜʘʥʥʳʭè. 

ʅʘ ʧʨʦʩʪʦʨʘʭ ʨʫʥʝʪʘ ʦʯʝʥʴ ʤʥʦʛʦ ʧʣʦʱʘʜʦʢ ʩ ʦʙʲʷʚʣʝʥʠʷʤʠ ʦ ʧʨʦʜʘʞʝ ʠʣʠ ʩʜʘʯʝ ʚ 

ʘʨʝʥʜʫ ʦʙʲʝʢʪʦʚ ʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʥʦ, ʧʦʞʘʣʫʡ, ʩʘʤʳʤʠ ʧʦʧʫʣʷʨʥʳʤʠ ʠʥʪʝʨʥʝʪ-

ʨʝʩʫʨʩʘʤʠ ʷʚʣʷʶʪʩʷ ʧʦʨʪʘʣʳ avito.ru, domofond.ru, cian.ru, besposrednika.ru. ʇʦʵʪʦʤʫ ʧʝʨʚʳʤ 

ʜʝʣʦʤ ʧʨʠ ʩʦʟʜʘʥʠʠ ʚʳʰʝʥʘʟʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʠʩʘʪʴ ʤʦʜʫʣʴ ʧʘʨʩʠʥʛʘ ʠ ʠʥ-

ʜʝʢʩʘʮʠʠ HTML-ʩʪʨʘʥʠʮ ʩ ʦʙʲʷʚʣʝʥʠʷʤʠ. ʇʦ ʩʫʪʠ, ʜʘʣʴʰʝ ʤʳ ʙʫʜʝʤ ʜʝʣʘʪʴ ʧʦʠʩʢʦʚʫʶ ʩʠʩ-

ʪʝʤʫ. 
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ɸʨʭʠʪʝʢʪʫʨʘ ʩʦʟʜʘʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. ɺ ʩʦʩʪʘʚʝ ʩʠʩʪʝʤʳ 

ʧʣʘʥʠʨʫʝʪʩʷ ʙʣʦʢ ʚʝʜʝʥʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʠ ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʙʣʦʢ ʩʦʩʪʘʚ-

ʣʝʥʠʷ ʦʪʯʝʪʦʚ ʦʮʝʥʱʠʢʘ ʦʙʲʝʢʪʦʚ ʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʤʝʪʦʜʘ 

ʦʮʝʥʢʠ, ʙʣʦʢ ʦʮʝʥʢʠ ʦʪʜʝʣʢʠ ʠ ʦʩʥʘʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

 

ˢˮ˿ ζ˻ ͼ͔ͤ͊͟   
͔͍͙͙͙ͤ͒͗ͣͦͫͭη

˿͍ͨͪ͊ͦ;͙͙ͤ͟

˽͍ͦͨͪ͊ͦ;ͤ·͔
 ͟ ͦΉͺͺ͙ͼ͙͔ͤͭ·

̅ͦͪͣͯ͡· 
͒͡Ύ ͪ͊ͫ;͔͍ͭͦ

˴͔ͦ͟͡͡ͼ͙Ύ
 ͦ ͋Ά͔͍ͭͦ͟ 

͔͍͙͙͙ͤ͒͗ͣͦͫͭ

ˣ͊͊͘ ͒͊ͤͤ·ͻ
   ̅ ͚͊͡ 
͚͙ͤ͊ͫͭͪͦ͟ 
ˣ˨

˻ͭ;͔ͭ 
ͦͼ͔ͤ΅͙͊͟

͙́ͨ ͦ͋Ά͔ͭ͊͟

˽ͦ͡΅͊͒Έ

˿͙ͭͦͣͦͫͭΈ

ˢ͔͒ͪͫ

ˤ͙͒ ͦ͋Ά͔ͭ͊͟

˽͙͍͊ͤͪͦ͊͟͡

    ˻ ͋΅͙͔ 
͍͔͔͙ͫ͒ͤΎ

 (ͭͦ͟ ͦͼ͔͙͍ͤ͊͡, 
͒͊ͭ͊ ͦͼ͔͙ͤ͟)

   ˮ ͤͺͦͪͣ͊ͼ͙Ύ ͦ͋ 
ͦͼ͔͙͍͔ͤ͊ͣͦͣ

 ͦ ͋Ά͔͔ͭ͟

ˮͤͺͦͪͣ͊ͼ͙Ύ ͨͦ   
ͦ͋Ά͔ͭ͊ͣ͟-
͎͊ͤ͊ͦ͊ͣ͡ 

(͍ ͍͔͙͙ͫͪ͊ͤͤ ͫ 
ͦͼ͔ͤ. ͦ ͋Ά͔ͭͦͣ͟)

1 ͦ ͋Ά͔ͭ͟2 ͦ ͋Ά͔ͭ͟

3 ͦ ͋Ά͔ͭ͟

˸ͦ͒ͯ͡Έ ͦ͋ͯ;͔͙ͤΎ  
͔͚͚ͤͪͦͤͤͦ ͔͙ͫͭ 
͒͡Ύ ͙ͪ͊ͫͨͦͤ͊ͤ͘Ύ

 ͦ ͋Ά͔͍ͭͦ͟

˸ͦ͒ͯ͡Έ   ͔ͭͫͭ-͙Ύ 
͔͚͚ͤͪͦͤͤͦ ͔͙ͫͭ 
͒͡Ύ ͙ͪ͊ͫͨͦͤ͊ͤ͘Ύ

 ͦ ͋Ά͔͍ͭͦ͟

˻͔ͭ͒͊͟͡ ͙ 
ͦͫͤ͊΅͔͙͔ͤ

˸͔͔͋͡Έ

ˣ·͍ͭͦ͊Ύ 
͔ͭͻ͙ͤ͊͟

˿͔ͭͤ·

˽ͦͭͦͦ͟͡

ˤ͊ͤͤ͊Ύ
ͦͣͤ͊ͭ͊͟

˴͍ͪͦ͊ͭΈ
(͙͍͒͊ͤ)

˴ͦ͡-͍ͦ 
ͫͨ͊͡Έͤ·ͻ 
͔ͣͫͭ ̊͊͟ͺ

͙̆ͦͦ͒͡-
͡Έ͙ͤ͟

˿͙ͭͪ͊͡Έͤ͊Ύ 
ͣ͊΄͙ͤ͊

˽͙ͭ͊͡ ͔͔͍͙́ͦͪ͘͡
˸͙͍ͪͦͦ͟
͍ͤͦ͊͟͡

˸͔͙͔͟͡ 
͔͔ͨͪ͒ͣͭ·

˻ͼ͔ͤ͊͟ ͔͙ͦͭ͒͟͡ ͙ 
ͦͫͤ͊΅͔͙ͤΎ ͦ͋Ά͔͍ͭͦ͟ 
͔͍͙͙͙ͤ͒͗ͣͦͫͭ

 
 

ʈʠʩʫʥʦʢ 1 ï ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ 

 

UML ʜʠʘʛʨʘʤʤʘ ʩʭʝʤ ʩʦʩʪʦʷʥʠʡ, ʦʪʨʘʞʘʶʱʘʷ ʪʝʭʥʦʣʦʛʠʶ ʧʦʠʩʢʘ ʦʙʲʝʢʪʦʚ ʞʠʣʦʡ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

˴͔ͦͤͼ˹͊;͊ͦ͡

˹͚͊ͫͭͪͦ͊͟ ͙ͨͦͫ͊͟ 
(ͺ͙͡Έͭͪ͊)

˾͊ͫ΄͙͔ͪͤͤ͊Ύ 
͚ͤ͊ͫͭͪͦ͊͟

˻͔͙͔ͭͦ͋ͪ͊͗ͤ
 ͫ ͙ͨͫͦͣ͟

˻͔͙͔ͭͦ͋ͪ͊͗ͤ
 ͤ ͊ ͔͊ͪͭ͟

˹͙͔͊͗͊ͭ ͤ͊ ͤͦͨͯ͟͟ 
ζ˻ ͙ͭͦ͋ͪ͊ͭ͘Έ ͤ͊ ͔͊ͪͭ͟η/

˻͔͙͔ͭͦ͋ͪ͊͗ͤ ͙ͫͨͫ͊͟ ͤ͊ ͔͊ͪͭ͟()

˹͙͔͊͗͊ͭ ͤ͊ ͤͦͨͯ͟͟ 
ζ˻ ͙ͭͦ͋ͪ͊ͭ͘Έ ͙ͫͨͫͦͣ͟η/
˻͔͙͔ͭͦ͋ͪ͊͗ͤ ͙ͫͨͫͦͣ͟()

˹͙͔͊͗͊ͭ ͤ͊ ͤͦͨͯ͟͟ ζ˽ ͙͔͙ͪͣͤͭΈη/
˿͍͔͙͔ͦͫͭ͊ͤ͡ ͙ͫͨͫ͊͟ ͦ͋Ά͔͍ͭͦ͟()

˹͙͔͊͗͊ͭ ͤ͊ ͤͦͨͯ͟͟ ζ˾ ͊ͫ΄͙͔ͪͤͤ͊Ύ 
͚ͤ͊ͫͭͪͦ͊͟η/ ˤͦͪ͊͘΅͔͙͔ͤ ͟ 
ͪ͊ͫ΄͙͔͚ͪͤͤͦ ͚͔ͤ͊ͫͭͪͦ͟()

˿ͦͫͭͦΎ͙͔ͤ 
͔͔͙ͣ͋͡/͔ͪͣͦͤͭ͊

ˣ·͍ͭͦ͊Ύ ͔ͭͻ͙ͤ͊͟ 
͙ ͙ͤ͊͡;͙͔ ͔͔͙ͣ͋͡

˥ͦͪͦ͒, ͪ ͚͊ͦͤ,
 ͯ ͙͡ͼ͊, ͊ ͔͒ͪͫ

˿ͤΎͭΈ/͙ͯͨͭ͟Έ (ͫͪͦ͟)

͔̇ͤ͊

˴͙ͦ͡;͔͍ͫͭͦ ͦͣͤ͊ͭ͟

˹͚͊ͫͭͪͦ͊͟ ͺ͙͡Έ͍ͭͪͦ()

ˤ·ͻͦ͒ ͙͘ ͙ͨͦͫ͊͟()

˹͙͔͊͗͊ͭ ͤ͊ ͤͦͨͯ͟͟ ͤ͊͊͒͘/
ˤͦͪ͊͘΅͔͙͔ͤ ͟ ͚͔ͤ͊ͫͭͪͦ͟ ͺ͙͡Έͭͪ͊()

˹͙͔͊͗͊ͭ ͤ͊ ͤͦͨͯ͟͟ ζ˾ ͊ͫ΄͙͔ͪͤͤ͊Ύ ͚ͤ͊ͫͭͪͦ͊͟η/
˽͔͔ͪͻͦ͒ ͟ ͪ͊ͫ΄͙͔͚ͪͤͤͦ ͚͔ͤ͊ͫͭͪͦ͟()

˿͍͔͙͔ͦͫͭ͊ͤ͡ ͙ͫͨͫ͊͟ 
ͦ͋Ά͔͍ͭͦ͟()

˹͙͔͊͗͊ͭ ͤ͊ ͤͦͨͯ͟͟ 
 ζ̅ ͙͡Έͭͪη/ ͍ͦͪ͊͘΅͔͙͔ͤ ͟ 
͚͔ͤ͊ͫͭͪͦ͟ ͺ͙͡Έ͍ͭͪͦ()

˹͙͔͊͗͊ͭ ͤ͊ ͤͦͨͯ͟͟ ζ˾ ͊ͫ΄͙͔ͪͤͤ͊Ύ ͚ͤ͊ͫͭͪͦ͊͟η/
ˤͦͪ͊͘΅͔͙͔ͤ ͟ ͪ͊ͫ΄͙͔͚ͪͤͤͦ ͚͔ͤ͊ͫͭͪͦ͟()

˹͙͔͊͗͊ͭ ͤ͊ ͤͦͨͯ͟͟ ζ̅ ͙͡Έͭͪη/
͍ͦͪ͊͘΅͔͙͔ͤ ͟ ͚͔ͤ͊ͫͭͪͦ͟ ͺ͙͡Έ͍ͭͪͦ()

ʈʠʩʫʥʦʢ 2 ï UML-ʜʠʘʛʨʘʤʤʘ ʩʭʝʤʳ ʩʦʩʪʦʷʥʠʡ (ʧʦʠʩʢ ʦʙʲʝʢʪʦʚ ʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ) 
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ʆʮʝʥʢʘ ʦʪʜʝʣʢʠ ʠ ʦʩʥʘʱʝʥʠʷ ʢʚʘʨʪʠʨ ʤʝʙʝʣʴʶ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʦʡ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʘʥʘʣʠʟʘ ʬʦʪʦʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʩʚʝʨʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ.  

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1 ʌɿ ʦʪ 27.07.2006 N 149-ʌɿ (ʨʝʜ. ʦʪ 03.04.2020) çʆʙ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʦ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠè 

2 ʉʚʝʨʪʦʯʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://ru.wikipedia.org/wiki/ʉʚʸʨʪʦʯʥʘʷ_ʥʝʡʨʦʥʥʘʷ_ʩʝʪʴ  
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ʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘ", email: obertas9999@mail.ru 

 

 

ʈɸɿʈɸɹʆʊʂɸ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆɻʆ ʈɸɹʆʏɽɻʆ ʄɽʉʊɸ ʉʇɽʎʀɸʃʀʉʊɸ  

ʆʊɼɽʃɸ ʕʂʆʃʆɻʀʏɽʉʂʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ ɸʕʈʆʇʆʈʊɸ 

ʅ.ɺ. ɹʦʥʜʘʨʝʥʢʦ, ʄ.ʉ. ɾʫʢʦʚʩʢʠʡ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ 

ʕʢʦʣʦʛʠʷ ʩʪʘʣʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʣʦ ʤʵʡʥʩʪʨʠʤʦʤ. ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʩʥʦʚ-

ʥʘʷ ʧʨʦʙʣʝʤʘ ʚʦʟʜʫʰʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ï ʚʳʙʨʦʩʳ ʚ ʘʪʤʦʩʬʝʨʫ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝ-

ʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʘʚʠʘʮʠʦʥʥʦʛʦ ʪʦʧʣʠʚʘ, ʘ ʪʘʢʞʝ, ʚʦ ʚʨʝʤʷ ʚʟʣʝʪʘ, ʧʦʩʘʜʢʠ ʠ ʧʨʦʛʨʝʚʘ 

ʜʚʠʛʘʪʝʣʝʡ, ʚ ʘʪʤʦʩʬʝʨʫ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ï ʫʛʣʝ-

ʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ (CO2). 

ʄʦʞʥʦ ʧʨʠʚʝʩʪʠ  ʧʨʠʤʝʨ: ʥʘ ʧʘʩʩʘʞʠʨʘ, ʢʦʪʦʨʳʡ ʣʝʪʠʪ ʠʟ ʇʘʨʠʞʘ ʚ ʃʦʩ-ɸʥʜʞʝʣʝʩ ʚ 

ʦʜʥʫ ʩʪʦʨʦʥʫ ʵʢʦʥʦʤ ʢʣʘʩʩʦʤ, ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 500 ʢʛ ʚʳʙʨʦʩʦʚ CO2, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʘ-

ʤʦʣʝʪʘ ʠ ʝʛʦ ʢʦʤʧʣʝʢʪʘʮʠʠ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʧʦʣʥʦʡ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʵʢʦʥʦʤ ʢʣʘʩʩʘ ʩʘʤʦ-

ʣʝʪʘ, ʥʘ ʚʩʝʭ ʧʘʩʩʘʞʠʨʦʚ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 150 000 ʢʛ ʚʳʙʨʦʩʦʚ CO2. ʅʘ ʧʫʪʝʰʝʩʪʚʫʶʱʠʭ 

ʧʝʨʚʳʤ ʢʣʘʩʩʦʤ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʤʝʨʥʦ ʚʪʨʦʝ ʙʦʣʴʰʝ ʚʳʙʨʦʩʦʚ CO2, ʧʦʩʢʦʣʴʢʫ ʢʨʝʩʣʘ ʚ ʧʝʨ-

ʚʦʤ ʢʣʘʩʩʝ ʟʘʥʠʤʘʶʪ ʙʦʣʴʰʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʇʨʠ ʵʪʦʤ, ʩʨʝʜʥʷʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʝʙʳʚʘʥʠʷ ʟʘ-

ʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʝ ï ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 2 ʛʦʜʘ. 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʠʩʪʝʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʥʘʛʣʷʜʥʦ ʫʙʝʜʠʪʴʩʷ ʚ ʢʘʢʦʤ ʦʙʲʝʤʝ ʧʝ-

ʨʝʣʝʪʳ ʚʦʟʜʫʰʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʟʘʛʨʷʟʥʷʶʪ ʨʝʛʠʦʥʳ ʟʝʤʥʦʛʦ ʰʘʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʟʜʫʰʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ, ʵʢʦʣʦʛʠʷ, ʟʘʛʨʷʟʥʝʥʠʝ, ʚʨʝʜʥʳʝ 

ʚʝʱʝʩʪʚʘ. 

ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʧʨʦʝʢʪʘ. ʎʝʣʴʶ ʥʘʰʝʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʦ ʟʘ-

ʛʨʷʟʥʝʥʥʦʩʪʠ ʘʪʤʦʩʬʝʨʳ ʚʨʝʜʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʨʝʛʠʦʥʘ ʟʝʤʥʦʛʦ ʰʘʨʘ, ʚʳ-

ʟʚʘʥʥʳʤʠ ʠʟ-ʟʘ ʧʝʨʝʣʝʪʦʚ ʚʦʟʜʫʰʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʨʘʟʣʠʯʥʳʭ ʘʚʠʘʢʦʤʧʘʥʠʡ. 

ʉʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʵʨʦʧʦʨʪʘ ʤʦʞʝʪ, ʥʘ ʦʩʥʦʚʝ ʩʦʩʪʘʚ-

ʣʝʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʚʳʜʝʣʠʪʴ ʣʶʙʫʶ ʛʨʘʥʠʮʫ ʟʝʤʥʦʛʦ ʰʘʨʘ ʠ ʧʦʩʤʦʪʨʝʪʴ, ʧʝʨʝʣʝʪʳ ʚʦʟ-

ʜʫʰʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʢʘʢʠʭ ʘʚʠʘʢʦʤʧʘʥʠʡ ʟʘʛʨʷʟʥʷʶʪ ʜʘʥʥʫʶ ʦʙʣʘʩʪʴ. 

ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ:  

¶ ʦ ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʘʚʠʘʢʦʤʧʘʥʠʡ; 

¶ ʦ ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʚʦʟʜʫʰʥʳʭ ʩʨʝʜʩʪʚ ʘʚʠʘʢʦʤʧʘʥʠʡ; 

¶ ʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ; 

¶ ʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʚʨʝʜʝ, ʢʦʪʦʨʳʝ ʥʘʥʦʩʷʪ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʧʦʣʝʪʳ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ 

ʨʝʛʠʦʥʝ. 

ʇʨʠʤʝʨʳ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʠʞʝ. 

https://ru.wikipedia.org/wiki/Свёрточная_нейронная_сеть
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ʈʠʩʫʥʦʢ 1 ï ʇʨʠʤʝʨ 

 

 
ʈʠʩʫʥʦʢ 2 ï ʇʨʠʤʝʨ 

 

ɿʘʢʣʶʯʝʥʠʝ. ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʙʩʣʝʜʦʚʘʥʠʝ ʨʝʛʠʦʥʦʚ 

ʟʝʤʥʦʛʦ ʰʘʨʘ, ʥʘʜ ʢʦʪʦʨʳʤʠ ʧʨʦʣʝʛʘʶʪ ʤʘʨʰʨʫʪʳ ʚʦʟʜʫʰʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʦ ʚʳʙʨʦʩʘʭ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʦʩʪʘʚʣʷʝʤʳʭ ʵʪʠʤ ʚʦʟʜʫʰʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ. 
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ɾʫʢʦʚʩʢʠʡ ʄʘʨʢ ʉʝʨʛʝʝʚʠʯ, ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʢ.ʭ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ 

ʵʢʦʥʦʤʠʢʝ; ʌɻɹʆʋ ɺʆ "ɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘ", email: 
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ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘ", email: nikita_bondarenko105898@mail.ru 

 

https://www.icao.int/environmental-protection/CarbonOffset/Pages/default.aspx
https://ru.flightaware.com/live/aircrafttype/
https://www.shipco.com/webapps/emm-calc/emission-calculator.html
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ɸʅɸʃʀɿ ʈʓʅʂɸ ʇʈʆɻʈɸʄʄʅʓʍ ʇʈʆɼʋʂʊʆɺ ɼʃʗ ʈɸɿʈɸɹʆʊʂʀ ʕʃɽʂʊʈʆʅʅʆʁ 

ʊʆʈɻʆɺʆʁ ʇʃʆʑɸɼʂʀ ɼʃʗ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɻʆ ʎɽʅʊʈɸ çʆʂɽɸʅè 

ɺ.ɸ. ɹʦʨʦʚʘʷ, ʄ.ɸ. ʍʘʨʠʥʘ, ʅ.ʅ. ɹʘʨʳʰʝʚʘ 

 
ɺ ʚʝʢ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʫʩʧʝʰʥʦʛʦ ʙʠʟʥʝʩʘ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʩʚʦʝʛʦ ʩʘʡ-

ʪʘ. ʈʘʟʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʦʡ ʧʣʦʱʘʜʢʠ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ çʆʢʝʘʥè ʩʪʘʥʝʪ ʙʝʩʩʧʦʨʥʳʤ 

ʧʦʤʦʱʥʠʢʦʤ ʚ ʚʦʧʨʦʩʝ ʩʚʷʟʠ ʩ ʢʣʠʝʥʪʘʤʠ.  ʆʜʥʘʢʦ ʨʘʟʨʘʙʦʪʢʘ ʣʶʙʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʨʘʟʫʤʝʚʘ-

ʝʪ ʚʳʙʦʨ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʠ ʧʦʜʭʦʜʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. ʇʦʵʪʦʤʫ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʨʳʥʢʘ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ  ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʦʡ ʧʣʦʱʘʜʢʠ ʜʣʷ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ çʆʢʝʘʥè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʳʥʦʢ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʨʘʟʨʘʙʦʪʢʘ, ʵʣʝʢʪʨʦʥʥʘʷ ʪʦʨʛʦʚʘʷ ʧʣʦʱʘʜʢʘ, ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨ. 

 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨ çʆʢʝʘʥè - ʵʪʦ ʫʥʠʢʘʣʴʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʠ ʩʦʚʨʝʤʝʥ-

ʥʳʡ ʧʦʜʭʦʜ ʢ ʣʠʯʥʦʩʪʥʦʤʫ ʨʦʩʪʫ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʤʘʣʦ ʦʙʫʯʠʪʴʩʷ ʦʜʠʥ ʨʘʟ ʠ ʥʘ ʚʩʶ 

ʞʠʟʥʴ. ɺʩʝ ʙʦʣʴʰʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʠʜʝʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  ɺʝʜʴ ʩʢʦ-

ʨʦʩʪʴ ʦʙʥʦʚʣʝʥʠʷ ʟʥʘʥʠʡ ʚ ʨʘʟʳ ʚʳʨʦʩʣʘ, ʠ ʩʧʝʮʠʘʣʠʩʪʘʤ ʠʟ ʨʘʟʥʳʭ ʦʙʣʘʩʪʝʡ ʧʨʠʭʦʜʠʪʩʷ 

ʥʘʨʘʱʠʚʘʪʴ ʚʩʝ ʙʦʣʴʰʝ ʢʦʤʧʝʪʝʥʮʠʡ, ʯʪʦʙʳ ʙʳʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ ʥʘ ʨʳʥʢʝ, ʯʪʦ ʦʩʦ-

ʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʫʧʨʘʚʣʝʥʮʝʚ.  

ʇʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʠʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤʫ ʮʝʥʪʨʫ çʆʢʝ-

ʘʥè ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʢʫʨʩʘʤ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ;  ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʠ ʦʧʣʘʪʳ ʢʫʨʩʘ ʚ ʦʥʣʘʡʥ ï ʨʝʞʠʤʝ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ; 

ʚʦʟʤʦʞʥʦʩʪʴ ʙʨʦʥʠʨʦʚʘʥʠʷ ʤʝʩʪʘ ʥʘ ʪʨʝʥʠʥʛʘʭ ʠ ʪ.ʜ.; ʧʨʠʚʣʝʯʝʥʠʝ ʥʦʚʳʭ ʢʣʠʝʥʪʦʚ. 

ʈʘʟʨʘʙʦʪʢʘ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʠʪ ʪʘʢʞʝ ʫʧʨʦʩʪʠʪʴ ʨʘʙʦ-

ʪʫ ʤʝʥʝʜʞʝʨʘ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʦʪʨʘʙʦʪʢʠ ʟʘʷʚʦʢ, ʩʦʟʜʘʩʪ ʙʘʟʫ ʜʘʥʥʳʭ ʢʣʠʝʥʪʦʚ ʠ 

ʧʦʟʚʦʣʠʪ ʚʝʩʪʠ ʥʝʦʙʭʦʜʠʤʳʡ ʫʯʝʪ. 

ʆʜʥʘʢʦ ʨʘʟʨʘʙʦʪʢʘ ʣʶʙʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʳʙʦʨ ʧʨʦʛʨʘʤʤ-

ʥʳʭ ʩʠʩʪʝʤ ʠ ʧʦʜʭʦʜʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. 

ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʨʳʥʢʘ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʚʳʙʦʨ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ, ʧʨʦ-

ʚʝʩʪʠ ʘʥʘʣʠʟ ʨʳʥʢʘ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʚʳʙʨʘʪʴ ʩʨʝʜʩʪʚʘ ʨʝʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ. 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʨʝʰʝʥʠʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚʝʙ-ʩʘʡʪʦʚ - PHP ʠ 

Python. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ Python ʥʘʙʠʨʘʝʪ ʩʚʦʶ ʧʦʧʫʣʷʨʥʦʩʪʴ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʧʨʦʩʪʦʡ ʠ ʧʦ-

ʥʷʪʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʙʠʙʣʠʦʪʝʢ, ʧʦʟʚʦʣʷʶʱʠʭ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʷʟʳʢ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʟʘʜʘʯʠ - ʚʝʙ-ʨʝʩʫʨʩʳ, ʠʛʨʳ, ʚʩʝʚʦʟʤʦʞʥʳʝ ʧʨʠ-

ʣʦʞʝʥʠʷ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ. Python ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʂʦʜ 

ʥʘ Python ʭʦʨʦʰʦ ʯʠʪʘʝʤ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʷʝʪ ʙʝʟ ʦʩʦʙʳʭ ʫʩʠʣʠʡ ʨʘʟʦʙʨʘʪʴʩʷ ʚ 

ʯʫʞʦʤ ʢʦʜʝ ʠ ʥʝ ʧʫʪʘʪʴʩʷ ʚ ʩʚʦʝʤ.  

Python ʦʪʣʠʯʘʝʪʩʷ ʦʪ PHP ʥʝ ʪʦʣʴʢʦ ʪʝʤ, ʯʪʦ ʝʛʦ ʣʝʛʢʦ ʦʩʚʦʠʪʴ, ʥʦ ʠ ʙʣʘʛʦʜʘʨʷ ʦʛʨʦʤ-

ʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ, ʜʦʩʪʫʧʥʳʭ ʦʥʣʘʡʥ. 

Python ʨʘʙʦʪʘʝʪ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʬʨʝʡʤʦʚʨʢʘʤʠ - Django, Pyramid, Pylons ʠ Flask [2]. 

ɸʥʘʣʦʛʘʤʠ ʜʘʥʥʳʭ ʬʨʝʡʤʚʦʨʢʦʚ ʚ PHP ʷʚʣʷʶʪʩʷ Kohana, Symfony, CodeIgniter ʠ Zend. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʘʡʪʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ çʆʢʝʘʥè ʙʳʣ ʚʳʙʨʘʥ ʬʨʝʡʤʚʦʨʢ 

Django, ʧʦʩʢʦʣʴʢʫ ʦʥ ʯʨʝʟʚʳʯʘʡʥʦ ʧʨʦʩʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʙʝʟʦʧʘʩʝʥ ʠ ʙʳʩʪʨ, ʘ ʪʘʢʞʝ ʩʪʘʙʠ-

ʣʝʥ ʠ ʥʘʜʝʞʝʥ ʠ ʧʨʠʛʦʜʝʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʷʜʝ ʧʨʠʣʦʞʝʥʠʡ [1]. ɹʦʣʴʰʠʥʩʪʚʦ ʥʦʚʳʭ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʨʝʜʧʦʯʠʪʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ Django, ʦʩʦʙʝʥʥʦ ʠʟ-ʟʘ ʙʦʣʝʝ ʢʦʨʦʪʢʦʛʦ ʚʨʝʤʝʥʠ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʩʪʦʪʳ ʥʘʩʪʨʦʡʢʠ. 

ʇʦ ʫʤʦʣʯʘʥʠʶ Django ʠʩʧʦʣʴʟʫʝʪ ʙʘʟʫ ʜʘʥʥʳʭ SQLite, ʢʦʪʦʨʘʷ ʜʦʚʦʣʴʥʘ ʧʨʦʩʪʘ ʚ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʠ ʥʝ ʪʨʝʙʫʝʪ ʥʠʢʘʢʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʘʥʠʧʫʣʷʮʠʡ. ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʠʪʴ MySQL, Oracle ʠʣʠ ʜʨʫʛʫʶ ʉʋɹɼ [3].  
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ʍʦʨʦʰʠʤ ʧʦʤʦʱʥʠʢʦʤ ʚ ʨʘʟʨʘʙʦʪʢʝ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʦʟʜʘʥʠʝ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʢʦʪʦʨʳʡ ʩʨʘʟʫ ʧʦʩʣʝ ʨʝʛʠʩʪʨʘʮʠʠ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷ-

ʝʪ ʜʦʙʘʚʣʷʪʴ, ʠʟʤʝʥʷʪʴ ʠ ʫʜʘʣʷʪʴ ʦʙʲʝʢʪʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʨʘʪʠʪʴ ʚʨʝʤʷ 

ʠ ʩʠʣʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʚʥʫʪʨʝʥʥʠʭ ʠʥʪʝʨʬʝʡʩʦʚ.  

Django ʜʦʚʦʣʴʥʦ ʫʥʠʚʝʨʩʘʣʝʥ ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʣʶʙʳʭ ʩʘʡʪʦʚ, 

ʪʘʢ ʢʘʢ ʫʤʝʝʪ ʜʦʙʘʚʣʷʪʴ ʚʝʙ-ʢʦʥʪʝʥʪ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ, ʥʘʧʨʠʤʝʨ, JSON, XML, RSS ʠ ʜʨ. 

ʊʘʢ ʞʝ Django ʙʝʩʧʣʘʪʥʳʡ, ʠʤʝʝʪ ʦʪʢʨʳʪʳʡ ʠʩʭʦʜʥʳʭ ʢʦʜ ʠ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʝʪʩʷ 

ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʦʩʣʝʜʥʠʤ ʚʝʨʩʠʷʤ Python. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʨʳʥʢʘ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʦʩʣʝ ʩʨʘʚʥʝʥʠʷ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ 

ʨʝʰʝʥʠʡ ʜʣʷ ʙʵʢʵʥʜ-ʨʘʟʨʘʙʦʪʢʠ ʩʘʡʪʦʚ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʜʦʩʪʦʠʥʩʪʚʘ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʷ Python ʠ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʘʡʪʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʝʥ-

ʪʨʘ çʆʢʝʘʥè ʠʤʝʥʥʦ ʵʪʦʛʦ ʷʟʳʢʘ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʚʝʙ-ʬʨʝʡʤʚʦʨʢʦʤ Django. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʘʥʥʳʭ ʩʨʝʜʩʪʚ ʧʦʟʚʦʣʠʪ ʵʬʬʝʢʪʠʚʥʦ ʜʦʩʪʠʛʘʪʴ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ. 
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ʈʘʟʨʘʙʦʪʘʥʘ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʪʦʨʛʦʚʦʡ ʪʦʯʢʠ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ. ʇʨʠʚʝʜʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ ʛʝʥʝʨʘʮʠʠ ʧʦʪʦʢʘ ʢʣʠʝʥʪʦʚ, ʯʝʢʦʚ, ʜʚʠʞʝʥʠʷ ʢʣʠʝʥʪʦʚ ʧʦ ʪʦʨʛʦʚʦʤʫ ʟʘʣʫ, ʨʘʙʦʪʳ ʢʘʩʩ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʙʘʟʳ ʜʘʥʥʳʭ ʯʝʢʦʚ. ʇʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʦʡ ʤʦʜʝʣʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ, ʨʦʟʥʠʯʥʘʷ ʪʦʨʛʦʚʣʷ, ʩʠʩʪʝʤʳ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʃʶʙʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ, ʙʫʜʴ ʪʦ ʢʨʫʧʥʘʷ ʪʦʨʛʦʚʘʷ 

ʩʝʪʴ (ʄʘʛʥʠʪ, ʍ5, ʄʘʨʠʷ-ʈʘ ʠ ʜʨ.) ʠʣʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʤʘʛʘʟʠʥ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʚʦ-

ʧʨʦʩʘʤʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʦʨʛʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʩʪʝʣʣʘʞʝʡ, ʭʦʣʦʜʠʣʴʥʠʢʦʚ, 

ʢʘʩʩ, ʚʠʪʨʠʥ ʠ ʪ.ʧ., ʜʘʣʝʝ ï ʦʙʲʝʢʪʳ) ʚ ʪʦʨʛʦʚʦʤ ʟʘʣʝ; ʨʘʟʤʝʱʝʥʠʷ ʛʨʫʧʧ ʪʦʚʘʨʦʚ ʥʘ ʦʙʲʝʢʪʘʭ; 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʢʘʩʩ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʚʝʪʦʚ ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ ʬʦʨʤʠʨʫʶʪʩʷ ʪʘʢʠʝ ʚʳʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ, ʢʘʢ: 

- ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʧʦʢʫʧʘʪʝʣʴ ʟʘʪʨʘʯʠʚʘʝʪ ʥʘ ʧʦʩʝʱʝʥʠʝ ʪʦʨʛʦʚʦʡ ʪʦʯʢʠ (ʚ ʨʘʟʨʝʟʝ 
ʜʥʝʡ ʥʝʜʝʣʠ ʠ ʚʨʝʤʝʥʠ ʩʫʪʦʢ): ʚʨʝʤʷ ʚʳʙʦʨʘ ʪʦʚʘʨʦʚ, ʚʨʝʤʷ ʚ ʦʯʝʨʝʜʠ, ʚʨʝʤʷ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʥʘ ʢʘʩʩʝ; 

- ʥʘʧʦʣʥʝʥʥʦʩʪʴ ʪʦʨʛʦʚʦʛʦ ʟʘʣʘ ʢʣʠʝʥʪʘʤʠ (ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʢʫʧʘʪʝʣʝʡ ʚ ʪʦʨ-

ʛʦʚʦʤ ʟʘʣʝ ʚ ʨʘʟʨʝʟʝ ʜʥʝʡ ʥʝʜʝʣʠ ʠ ʚʨʝʤʝʥʠ ʩʫʪʦʢ), ʚ ʪʦʤ ʯʠʩʣʝ, ʢʦʣʠʯʝʩʪʚʦ ʢʣʠʝʥʪʦʚ ʚ ʦʯʝ-

ʨʝʜʷʭ ʧʝʨʝʜ ʢʘʩʩʘʤʠ. 

https://www.djangoproject.com/
mailto:harina@mail.ru
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ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʣʠʷʶʪ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʧʦʢʫʧʘʪʝʣʝʡ ʢʘʯʝʩʪʚʦʤ ʦʙʩʣʫʞʠʚʘ-

ʥʠʷ (ʜʣʠʥʥʳʝ ʦʯʝʨʝʜʠ ʦʪʨʘʞʘʶʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʦ), ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ, ʢʦʛʜʘ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʣʶʙʳʭ ʪʦʨʛʦʚʳʭ ʪʦʯʝʢ ʷʚʣʷʝʪʩʷ ʥʝʜʦʧʫ-

ʱʝʥʠʝ ʩʢʦʧʣʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʶʜʝʡ ʥʘ ʟʘʤʢʥʫʪʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɼʘʥʥʳʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʜʣʷ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʛʨʝʛʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʯʝʢʦʚ ʧʦʢʫʧʘʪʝʣʝʡ ʧʦ ʤʘʛʘʟʠʥʫ ʪʦʨʛʦʚʦʡ ʩʝʪʠ 

çʄʘʨʠʷ-ʈʘè. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥ ʠʭ ʬʨʘʛʤʝʥʪ ʟʘ ʬʝʚʨʘʣʴ. 

 

ʊʘʙʣʠʮʘ 1 ï ʂʦʣʠʯʝʩʪʚʦ ʯʝʢʦʚ ʧʦ ʯʘʩʘʤ 
 

ɼʝʥʴ 7-8 8-9 9-10 10-11 é 18-19 19-20 20-21 21-22 22-23 23-24 

01.02.2020  108 82 127 120 é 205 201 162 113 48 1 

02.02.2020  60 51 84 98 é 170 190 170 105 72 0 

é é é é é é é é é é é é 

29.02.2020  260 240 196 158 é 300 270 235 127 89 1 

ʉʨʝʜʥʝʝ 195,2 167,7 178,6 155,9 ... 291,1 247,0 221,0 128,9 69,31 0,48 

 

ʇʦ ʜʘʥʥʳʤ ʙʘʟʳ ʯʝʢʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ ʯʝʢʘ, ʢʦʣʠʯʝʩʪʚʦ ʪʦ-

ʚʘʨʘ ʧʦ ʢʘʞʜʦʡ ʛʨʫʧʧʝ, ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʢʫʧʢʠ ʪʦʚʘʨʦʚ ʚ ʨʘʟʨʝʟʝ ʛʨʫʧʧ ʠ ʯʘ-

ʩʦʚ. ʌʨʘʛʤʝʥʪ ʜʘʥʥʳʭ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 2. ʊʘʢ, ʧʨʠʤʝʨʥʦ ʚ ʢʘʞʜʦʡ 9 ʩʪʨʦʢʝ ʯʝʢʘ ʚ ʧʝʨʠʦʜ 

ʩ 8 ʜʦ 9 ʯʘʩʦʚ ʫʪʨʘ ʚʩʪʨʝʯʘʝʪʩʷ ʪʦʚʘʨ ʠʟ ʢʘʪʝʛʦʨʠʠ çɺʳʧʝʯʢʘè. 

 

ʊʘʙʣʠʮʘ 2 ï ɺʝʨʦʷʪʥʦʩʪʴ ʚʳʙʦʨʘ ʢʘʪʝʛʦʨʠʠ ʪʦʚʘʨʘ ʚ ʩʪʨʦʢʝ ʯʝʢʘ ʧʦ ʯʘʩʘʤ 
 

ʂʘʪʝʛʦʨʠʷ 7-8 8-9 9-10 10-11 é 18-19 19-20 20-21 21-22 22-23 23-24 

ɺʓʇɽʏʂɸ 0,094

155 

0,094

081 

0,088

168 

0,073

171 

é 0,051

801 

0,045

882 

0,044

528 

0,053

736 

0,045

055 

0,054

795 

ʆɺʆʑʀ/ 

ʌʈʋʂʊʓ 

0,081

79 

0,098

348 

0,092

354 

0,114

907 

é 0,117

303 

0,114

514 

0,111

103 

0,109

016 

0,094

319 

0,109

589 

é é é é é é é é é é é é 

ɹɸʂɸʃɽʗ 0,041

197 

0,039

504 

0,034

731 

0,038

546 

é 0,042

08 

0,043

002 

0,043

048 

0,048

266 

0,042

951 

0,054

795 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ ʚʳʙʦʨ ʪʦʚʘʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʫʪʝʤ 

ʥʘʙʣʶʜʝʥʠʷ ʠ ʬʠʢʩʠʨʦʚʘʥʠʷ ʚʨʝʤʝʥʠ. ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʦʬʦʨʤʣʝʥʠʷ ʦʜʥʦʛʦ ʪʦʚʘʨʘ ʥʘ ʢʘʩʩʝ ʚ 

ʨʘʟʨʝʟʝ ʛʨʫʧʧ ʧʦʣʫʯʝʥʦ ʠʟ ʙʘʟʳ ʯʝʢʦʚ. 

ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʤʘʛʘʟʠʥʘ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʩʦʩʪʘʚʣʷʝʪʩʷ ʧʣʘʥ ʪʦʨʛʦʚʦʛʦ ʟʘʣʘ, ʥʘ ʝʛʦ ʦʩ-

ʥʦʚʝ ʧʨʠ ʧʦʤʦʱʠ ʘʣʛʦʨʠʪʤʘ ʚʦʣʥʦʚʦʡ ʪʨʘʩʩʠʨʦʚʢʠ (ʘʣʛʦʨʠʪʤ ʃʠ) ʬʦʨʤʠʨʫʝʪʩʷ ʤʘʪʨʠʮʘ ʨʘʩ-

ʩʪʦʷʥʠʡ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ, ʘ ʪʘʢʞʝ ʤʘʨʰʨʫʪ ʧʝʨʝʜʚʠʞʝʥʠʷ [1].  

ɸʣʛʦʨʠʪʤ. 

ʀʤʠʪʘʮʠʦʥʥʳʡ ʘʣʛʦʨʠʪʤ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʰʘʛʦʚ: 

1) ɻʝʥʝʨʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʢʣʠʝʥʪʦʚ. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʤʦʜʝʣʠʨʫʝʪʩʷ ʧʦʩʪʫ-

ʧʣʝʥʠʝ ʥʦʚʳʭ ʢʣʠʝʥʪʦʚ ʚ ʤʘʛʘʟʠʥ ʧʦ ʧʦʢʘʟʘʪʝʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɸʣʛʦʨʠʪʤ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1, ʛʜʝ: 

T ï ʧʝʨʠʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʠʟʤʝʨʷʝʪʩʷ ʚ ʩʝʢʫʥʜʘʭ ʩ ʤʦʤʝʥʪʘ ʦʪʢʨʳʪʠʷ ʜʦ ʟʘʢʨʳʪʠʷ 

ʤʘʛʘʟʠʥʘ), ʜʣʷ ʤʘʛʘʟʠʥʘ ʩ ʨʝʞʠʤʦʤ ʨʘʙʦʪʳ ʩ 7:00 ʜʦ 23:00 T =57600 ʩʝʢʫʥʜ. 

ti ï ʚʨʝʤʷ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʪʦʨʛʦʚʳʡ ʟʘʣ i-ʦʛʦ ʢʣʠʝʥʪʘ, ti ɭ[0, 57600]; 

ht - ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʧʦʩʪʫʧʘʶʱʠʭ ʢʣʠʝʥʪʦʚ ʚ t-ʯʘʩ ʨʘʙʦʯʠʭ ʩʫʪʦʢ (ʠʟ ʪʘʙʣʠʮʳ 1); 

ʉ ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʠʝʥʪʦʚ ʟʘ ʨʘʙʦʯʠʡ ʜʝʥʴ. 
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ʈʠʩʫʥʦʢ 1 ï ɸʣʛʦʨʠʪʤ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʢʣʠʝʥʪʦʚ 

 

2) ɻʝʥʝʨʠʨʦʚʘʥʠʝ ʯʝʢʦʚ ʢʣʠʝʥʪʦʚ. ʅʘ ʦʩʥʦʚʝ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 2, 

ʬʦʨʤʠʨʫʶʪʩʷ ʯʝʢʠ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʢʫʧʘʪʝʣʷ, ʧʦʣʫʯʝʥʥʦʛʦ ʥʘ ʰʘʛʝ 1.  

3) ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʜʚʠʞʝʥʠʷ ʢʣʠʝʥʪʦʚ ʧʦ ʪʦʨʛʦʚʦʤʫ ʟʘʣʫ. ɼʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʪʦʚʘʨʦʚ 

ʠʟ ʯʝʢʘ ʢʣʠʝʥʪʘ (ʧʦʣʫʯʝʥʥʦʛʦ ʥʘ ʰʘʛʝ 2) ʟʘʜʘʥ ʦʙʲʝʢʪ ʪʦʨʛʦʚʦʛʦ ʟʘʣʘ. ɼʣʷ 10% ʧʦʢʫʧʘʪʝʣʝʡ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʨʘʪʯʘʡʰʠʡ ʧʫʪʴ ʧʝʨʝʜʚʠʞʝʥʠʷ ʘʣʛʦʨʠʪʤʦʤ ʃʠʪʪʣʘ ʥʘ ʦʩʥʦʚʝ ʤʘʪʨʠʮʳ ʨʘʩ-

ʩʪʦʷʥʠʡ, ʦʩʪʘʣʴʥʳʝ ʧʝʨʝʜʚʠʛʘʶʪʩʷ ʧʦ ʩʧʠʩʢʫ ʧʦʢʫʧʦʢ ʚ ʯʝʢʝ [2]. 

ʉʢʦʨʦʩʪʴ ʢʣʠʝʥʪʦʚ ï ʩʣʫʯʘʡʥʦʝ ʯʠʩʣʦ, ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʝ ʥʘ ʦʪʨʝʟʢʝ ɭ  

[0.5; 2] ʤ/ʩ.  

4) ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʢʘʩʩ. ʋʧʨʘʚʣʷʝʤʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʘʷ ʜʣʠʥʘ ʦʯʝʨʝʜʠ (U), ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʩʩ ʥʘ ʤʘʛʘʟʠʥʝ (N). V 

ï ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪʘʶʱʠʭ ʢʘʩʩ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʢʣʠʝʥʪʦʚ ʚ ʦʯʝʨʝʜʠ ʟʥʘʯʝʥʠʷ U ʠ V < N, ʦʪʢʨʳʚʘʝʪʩʷ ʥʦ-

ʚʘʷ ʢʘʩʩʘ. ɽʩʣʠ ʦʯʝʨʝʜʴ ʥʘ ʢʘʩʩʝ = 0 ʠ V > 1, ʢʘʩʩʘ ʟʘʢʨʳʚʘʝʪʩʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ 2-ʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʀʩʧʦʣʴʟʫʶʪʩʷ 

ʜʘʥʥʳʝ ʧʦ ʤʘʛʘʟʠʥʫ, ʨʘʩʧʦʣʦʞʝʥʥʦʤʫ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ, ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʧʦʢʫʧʘʪʝʣʝʡ ʚ ʩʫʪʢʠ 

ʩʦʩʪʘʚʣʷʝʪ 3,5 ʪʳʩʷʯʠ. 

ʕʢʩʧʝʨʠʤʝʥʪ 1. U = 5, N = 3. ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʢʫʧʘʪʝʣʝʡ ʚ ʦʯʝʨʝʜʠ ʥʘ ʦʜʥʦʡ ʢʘʩʩʝ ʜʦʩʪʠʛʘʝʪ 200 ʯʝʣʦʚʝʢ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ 

ʪʦʨʛʦʚʘʷ ʪʦʯʢʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʥʝ ʤʦʞʝʪ. 
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ʈʠʩʫʥʦʢ 2 ï ʂʦʣʠʯʝʩʪʚʦ ʧʦʢʫʧʘʪʝʣʝʡ ʚ ʦʯʝʨʝʜʠ (ʵʢʩʧʝʨʠʤʝʥʪ 1) 

 

ʕʢʩʧʝʨʠʤʝʥʪ 2. U = 5, N = 7. ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
ʈʠʩʫʥʦʢ 3 ï ʂʦʣʠʯʝʩʪʚʦ ʧʦʢʫʧʘʪʝʣʝʡ ʚ ʦʯʝʨʝʜʠ (ʵʢʩʧʝʨʠʤʝʥʪ 2) 

 

ʉʦʭʨʘʥʷʷ ʧʦʪʦʢ ʧʦʢʫʧʘʪʝʣʝʡ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ 1, ʫʚʝʣʠʯʠʚ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪʘʶʱʠʭ 

ʢʘʩʩ ʚ ʤʘʢʩʠʤʘʣʴʥʳʝ ʯʘʩʳ ʥʘʛʨʫʟʢʠ (ʦʙʝʜʝʥʥʦʝ ʚʨʝʤʷ, ʯʘʩ ʧʠʢ) ʜʦ 5-6, ʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʦʯʝʨʝʜʴ ʥʘ ʢʘʞʜʦʡ ʢʘʩʩʝ, ʥʝ ʧʨʝʚʳʰʘʶʱʫʶ 5. 

ɼʘʥʥʳʡ ʧʨʠʤʝʨ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʤʦʛʫʪ ʠʟʤʝʥʠʪʴʩʷ ʚʳʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠ ʠʟ-

ʤʝʥʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ, ʥʘʩʢʦʣʴʢʦ ʚʘʞʥʦ ʚʝʨʥʦ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʷ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦ-

ʪʳ ʪʦʨʛʦʚʦʡ ʪʦʯʢʠ. ʂʨʦʤʝ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʚʳʰʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʢʦʣʠʯʝʩʪʚʦ ʧʦʢʫʧʘʪʝʣʝʡ ʚ 

ʦʯʝʨʝʜʠè ʧʨʠ ʧʦʤʦʱʠ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ: ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʠʝʥʪʦʚ ʚ 

ʪʦʨʛʦʚʦʤ ʟʘʣʝ ʥʘ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʩʨʝʜʥʶʶ ʥʘʧʦʣʥʷʝʤʦʩʪʴ ʪʦʨʛʦʚʦʛʦ ʟʘʣʘ, ʩʨʝʜʥʝʝ / 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʢʣʠʝʥʪʘ ʚ ʦʯʝʨʝʜʠ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʢʫʧʘʪʝʣʝʡ ʫ ʦʙʲʝʢʪʘ ʪʦʨʛʦ-

ʚʦʛʦ ʟʘʣʘ. 

ʀʟʤʝʥʷʷ ʫʧʨʘʚʣʷʝʤʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʧʝʨʝʤʝʱʘʷ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʛʨʫʧʧʳ ʪʦʚʘʨʦʚ ʧʦ 

ʪʦʨʛʦʚʦʤʫ ʟʘʣʫ, ʫʚʝʣʠʯʠʚʘʷ ʧʨʦʮʝʥʪ ʧʦʢʫʧʘʪʝʣʝʡ, ʩʣʝʜʫʶʱʠʭ ʧʦ çʦʧʪʠʤʘʣʴʥʦʤʫè ʤʘʨʰʨʫ-

ʪʫ, ʤʦʞʥʦ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʪʦʨʛʦʚʦʡ ʪʦʯʢʠ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ, ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʧʨʝʜ-

ʧʨʠʥʠʤʘʝʤʳʭ ʜʝʡʩʪʚʠʡ ʥʘ ʚʳʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 
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ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ɸʣʛʦʨʠʪʤ ʃʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / ɺʠʢʠʧʝʜʠʷ ð ʩʚʦʙʦʜʥʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ ï 

ʕʣʝʢʪʨʦʥ. ʪʝʢʩʪ. ʜʘʥ. ï 2020. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82

%D0%BC_%D0%9B%D0%B8. ï ɿʘʛʣ. ʩ ʵʢʨʘʥʘ. 

2. ʂʦʨʙʫʪ ɸ.ɸ. ɼʠʩʢʨʝʪʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ [ʊʝʢʩʪ] / ɸ.ɸ. ʂʦʨʙʫʪ, ʖ.ʖ. ʌʠʥʢʝʣʴ-

ʰʪʝʡʥ ï ʄʦʩʢʚʘ: ʀʟʜʘʪʝʣʴʩʪʚʦ çʅʘʫʢʘè. ɻʣʘʚʥʘʷ ʨʝʜʘʢʮʠʷ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʠʪʝʨʘ-

ʪʫʨʳ, 1969. ï 368 ʩ. 

 
ɹʣʝʤ ɸʣʝʢʩʘʥʜʨ ɻʝʥʨʠʭʦʚʠʯ, ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩ-

ʪʝʤʳ ʚ ʵʢʦʥʦʤʠʢʝè ʬʘʢʫʣʴʪʝʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ  ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭ-

ʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, e-mail: alblem@mail.ru. 

ɹʨʶʪʦʚʘ ɽʢʘʪʝʨʠʥʘ ɸʥʜʨʝʝʚʥʘ, ʤʘʛʠʩʪʨʘʥʪ  ʢʘʬʝʜʨʳ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʚ ʵʢʦʥʦʤʠʢʝè 

ʬʘʢʫʣʴʪʝʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ  ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠ-

ʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, e-mail: katbrutova@mail.ru. 

 

 

ʈɸɿʈɸɹʆʊʂɸ ɸʈʍʀʊɽʂʊʋʈʓ ʇʆʃʔɿʆɺɸʊɽʃʔʉʂʆɻʆ ʀʅʊɽʈʌɽʁʉɸ  

ɼʃʗ ɸɻʈɽɻɸʊʆʈɸ ʊʈɸʅʉʇʆʈʊʅʓʍ ʂʆʄʇɸʅʀʁ 

ʀ.ʖ. ɹʫʪʦʚ, ɸ.ʉ. ɸʚʜʝʝʚ 

 
ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʘʛʨʝʛʘʪʦʨʘ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʢʦʤʧʘʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʩʠʩʪʝʤʦʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʤʧʘʥʠʠ, 

ʘʛʨʝʛʘʪʦʨ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʩʣʫʛʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʘ-

ʥʠʡ, ʥʦ ʟʘʯʘʩʪʫʶ ʦʜʥʘ ʪʨʘʥʩʧʦʨʪʥʘʷ ʢʦʤʧʘʥʠʷ ʥʝ ʜʘʝʪ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʠ ʮʝʥʳ ʧʦ ʚʩʝʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʜʦʩʪʘʚʢʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʦʪʜʝʣʳ ʪʨʘʪʷʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʨʝʤʝʥʠ ʥʘ ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʦʤʧʘʥʠʠ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʟʘʷʚʢʠ ʥʘ ʜʦʩʪʘʚʢʫ 

ʛʨʫʟʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ ʠ ʬʠʥʘʥʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʪʦ-

ʙʨʘʞʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʚʩʝʭ ʜʦʩʪʫʧʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʘʥʠʡ, ʠ ʙʫʜʝʪ ʧʨʝʜʦʩʪʘʚ-

ʣʷʪʴ ʫʜʦʙʥʳʡ ʣʠʯʥʳʡ ʢʘʙʠʥʝʪ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʟʘʷʚʦʢ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʦʪʧʨʘʚʣʝʥʥʳʭ ʛʨʫʟʦʚ. 

ɿʘʜʘʯʠ: 

1. ʈʘʟʨʘʙʦʪʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʨʘʩʯʝʪʘ ʩʪʦʠʤʦʩʪʠ ʜʦʩʪʘʚʢʠ ʩ ʚʦʟ-

ʤʦʞʥʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʛʘʙʘʨʠʪʦʚ ʛʨʫʟʘ, ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʛʨʫʟʘ, ʩʦʨʪʠʨʦʚʢʠ ʧʦ ʚʳʙʨʘʥʥʳʤ 

ʢʨʠʪʝʨʠʷʤ. 

2. ʈʘʟʨʘʙʦʪʘʪʴ ʣʠʯʥʳʡ ʢʘʙʠʥʝʪʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʦʩʤʦʪʨʘ ʠʩʪʦʨʠʠ 
ʟʘʷʚʦʢ, ʠʟʤʝʥʝʥʠʷ ʪʝʢʫʱʠʭ ʟʘʷʚʦʢ, ʧʨʦʩʤʦʪʨʘ ʩʯʝʪʦʚ ʥʘ ʦʧʣʘʪʫ, ʧʨʦʩʤʦʪʨʘ ʘʜʨʝʩʥʦʡ ʢʥʠʛʠ. 

3. ɺʳʧʦʣʥʠʪʴ ʟʘʧʦʣʥʝʥʠʝ ʩʠʩʪʝʤʳ ʜʘʥʥʳʤʠ - ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʢʦʤʧʘʥʠʠ, ʦ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʢʦʤʧʘʥʠʷʭ, ʜʦʛʦʚʦʨ ʥʘ ʦʢʘʟʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ.  

ʉʠʩʪʝʤʘ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʤʝʭʘʥʠʟʤ ʨʘʩʯʝʪʦʚ ʩʪʦʠʤʦʩʪʠ ʠ ʩʨʦʢʦʚ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ, ʦʩ-

ʥʦʚʳʚʘʷʩʴ ʥʘ ʫʢʘʟʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʛʘʙʘʨʠʪʳ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦʣʫʯʘʶʪʩʷ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʦʡ API. ʋ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦʩʣʝ ʘʚʪʦʨʠʟʘ-

ʮʠʠ ʦʪʢʨʳʚʘʝʪʩʷ ʜʦʩʪʫʧ ʚ ʣʠʯʥʳʡ ʢʘʙʠʥʝʪ. ɺ ʣʠʯʥʦʤ ʢʘʙʠʥʝʪʝ ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʠʩʪʦʨʠʶ 

ʟʘʢʘʟʦʚ, ʪʝʢʫʱʠʝ ʟʘʢʘʟʳ, ʦʪʩʣʝʜʠʪʴ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʛʨʫʟʘ, ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʪʝʢʫʱʠʡ ʟʘʢʘʟ, 

ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʟʘʢʘʟ.  

 

 



31 

 
ʈʠʩʫʥʦʢ 1 ï ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ 

 

ɺʝʩʴ ʧʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʩʠʩʪʝʤʦʡ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ ˉ2: 

4,16,17,18,21,23,24 ï ɺʦʟʚʨʘʪ ʥʘ ʛʣʘʚʥʫʶ ʩʪʨʘʥʠʮʫ. 

3,8,10,15 ï ɺʦʟʚʨʘʪ ʥʘ ʧʨʝʜʳʜʫʱʫʶ ʩʪʨʘʥʠʮʫ. 

1 ï ʇʝʨʝʭʦʜ ʢ ʘʚʪʦʨʠʟʘʮʠʠ. 

2 ï ʅʝʪ ʘʢʢʘʫʥʪʘ/ʇʝʨʝʭʦʜ ʥʘ ʩʪʨʘʥʠʮʫ ʨʝʛʠʩʪʨʘʮʠʠ. 

5 ï ɽʩʣʠ ʘʚʪʦʨʠʟʠʨʦʚʘʥ/ʇʝʨʝʭʦʜ ʚ ʣʠʯʥʳʡ ʢʘʙʠʥʝʪ. 

6 ï ʇʝʨʝʭʦʜ ʢ ʧʨʦʩʤʦʪʨʫ ʠʩʪʦʨʠʠ ʟʘʢʘʟʦʚ. 

7 ï ʇʝʨʝʭʦʜ ʥʘ ʩʪʨʘʥʠʮʫ ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʟʘʢʘʟʘ. 

11 ï ʋʩʧʝʰʥʳʡ ʨʘʩʯʝʪ/ʇʝʨʝʭʦʜ ʥʘ ʩʪʨʘʥʠʮʫ ʦʬʦʨʤʣʝʥʠʷ ʟʘʢʘʟʘ. 

12 ï ʇʝʨʝʭʦʜ ʥʘ ʩʪʨʘʥʠʮʫ ʨʘʩʯʝʪʘ ʩʪʦʠʤʦʩʪʠ ʜʦʩʪʘʚʢʠ. 

13 ï ʇʝʨʝʭʦʜ ʥʘ ʩʪʨʘʥʠʮʫ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʦʤʧʘʥʠʠ. 

14 ï ʇʝʨʝʭʦʜ ʥʘ ʩʪʨʘʥʠʮʫ ʜʦʙʘʚʣʝʥʠʷ ʦʪʟʳʚʘ ʦ ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʦʤʧʘʥʠʠ 

19 ï ʇʦʣʴʟʦʚʘʪʝʣʴ ʘʚʪʦʨʠʟʠʨʦʚʘʥ/ʇʝʨʝʭʦʜ ʥʘ ʩʪʨʘʥʠʮʫ ʩ ʠʩʪʦʨʠʝʡ ʟʘʢʘʟʦʚ. 


