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ʀʟʜʘʥʠʝ ʦʩʥʦʚʘʥʦ ʚ 1992 ʛʦʜʫ  

ʉ 1992 ʛʦʜʘ ʜʦ 2000 ʛʦʜ ʞʫʨʥʘʣ ʥʦʩʠʣ ʥʘʟʚʘʥʠʝ άʂʦʤʧʴʶʪʝʨʥʳʝ ʫʯʝʙʥʳʝ 

ʧʨʦʛʨʘʤʤʳά. 

ʉ 2000 ʛʦʜʘ ʧʦ ʬʝʚʨʘʣʴ 2009 ʛʦʜʘ ʞʫʨʥʘʣ ʥʘʟʳʚʘʣʩʷ άʂʦʤʧʴʶʪʝʨʥʳʝ ʫʯʝʙʥʳʝ 

ʧʨʦʛʨʘʤʤʳ ʠ ʠʥʥʦʚʘʮʠʠά.  

ʉ 2009 ʛʦʜʘ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʜʘʥʠʝ ʩʪʘʣʦ ʩʝʪʝʚʳʤ ʠ ʥʘʟʳʚʘʝʪʩʷ 

άʅʘʚʠʛʘʪʦʨ ʚ ʤʠʨʝ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʠά 

ʋʯʨʝʜʠʪʝʣʴ ï ɸʣʝʢʩʘʥʜʨʘ ʀʚʘʥʦʚʥʘ ɻʘʣʢʠʥʘ 

ʈɽɻʀʉʊʈɸʎʀʗ ʉʄʀ: ʕʃ ˉ ʌʉ 77 ï 73719 ʆʊ 21.09.2018. 

ʕʣʝʢʪʨʦʥʥʘʷ ʚʝʨʩʠʷ ʠʟʜʘʥʠʷ ʨʘʟʤʝʱʝʥʘ ʥʘ ʧʦʨʪʘʣʝ 

http://ofernio.ru/portal/navigator/navigator.php  

 

 

 

ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ 

 
ɸ.ʀ. ɻʘʣʢʠʥʘ, ʧʦʯʝʪʥʳʡ ʨʘʙʦʪʥʠʢ ʥʘʫʢʠ 

ʠ ʪʝʭʥʠʢʠ ʈʌ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʆʌʕʈʅʠʆ 

 
ʊʝʭʥʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ 

 
ʀ.ɸ. ɻʨʠʰʘʥ, ʩʧʝʮʠʘʣʠʩʪ-IT  

 
ɼʠʟʘʡʥ ʠʟʜʘʥʠʷ 

 
ʄ.ɸ. ʍʦʜʝʥʢʦʚʘ 

 
 

 

 

ʈʝʢʣʘʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ 

ʧʨʠʚʝʜʝʥʳ ʚ ʘʚʪʦʨʩʢʦʡ ʩʪʠʣʠʩʪʠʢʝ 

 

 

 

 

 

 

 

Éʀʅʉʊʀʊʋʊ ʇʈʆɻʈɸʄʄʅʓʍ ʉʀʉʊɽʄ ʀʄ. ɸ.ʂ. ɸʁʃɸʄɸɿʗʅɸ ʈɸʅ 

Éʆɹʒɽɼʀʅɽʅʅʓʁ ʌʆʅɼ ʕʃɽʂʊʈʆʅʅʓʍ ʈɽʉʋʈʉʆɺ  

άʅɸʋʂɸ ʀ ʆɹʈɸɿʆɺɸʅʀɽά 

ʄʆʉʂɺɸ 2023 
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ʆɻʃɸɺʃɽʅʀɽ 

ɸʃɻʆʈʀʊʄʓ ʀ ʇʈʆɻʈɸʄʄʓ 

 

25234 

ʀʤʰʝʥʝʮʢʘʷ ʅ.ʀ., 

ʃʝʞʥʝʚ ɼ.ɸ., 

ʊʦʧʦʣʴʥʠʮʢʠʡ ʆ.ɿ. 

ʇʨʦʪʦʢʦʣʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʣʫʯʝʚʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʧʘʮʠʝʥʪʦʚ ʩ 

ʢʨʘʥʠʦʬʘʮʠʘʣʴʥʦʡ ʤʠʢʨʦʩʦʤʠʝʡ 
13 

25239 

ɸʟʠʤʦʚʘ ʅ.ʅ., 

ɹʘʨʘʥʠʯʝʥʢʦ ɺ.ɺ., 

ɹʝʜʦʠʜʟʝ ʄ.ɺ., 

ʄʠʣʝʚ ʀ.ʖ., 

ʈʘʭʤʘʥʦʚ ɸ.ʀ., 

ʎʳʤʙʘʣʦʚ ɼ.ʉ., 

ʏʝʯʝʥʝʚ ɸ.ɺ., 

ʗʮʝʥʢʦ ʆ.ɺ. 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ 

άɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ 
ʦʜʥʦʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʜʠʩʧʝʨʩʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʳʣʠ ʧʫʪʝʤ 

ʩʨʘʚʥʝʥʠʷ ʧʨʦʩʪʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ 

ʤʦʤʝʥʪʦʚ ʩ ʵʪʘʣʦʥʥʳʤʠά 

18 

25261 

ɹʘʨʘʥʠʯʝʥʢʦ ɺ.ɺ., 

ɻʨʳʟʣʦʚ ɺ.ɼ., 

ʃʘʜʦʰʘ ɽ.ʅ., 

ʈʘʭʤʘʥʦʚ ɸ.ʀ., 

ʎʳʤʙʘʣʦʚ ɼ.ʉ., 

ʗʮʝʥʢʦ ʆ.ɺ. 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ  άʈʘʩʯʝʪ 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʟʦʥʦʚʳʭ ʜʳʨ, 

ʠʥʠʮʠʠʨʦʚʘʥʥʳʭ ʨʝʘʢʪʠʚʥʳʤʠ ʩʪʨʫʷʤʠ 

ʞʠʜʢʦʪʦʧʣʠʚʥʳʭ ʨʘʢʝʪ-ʥʦʩʠʪʝʣʝʡά 

26 

 

ʕʃɽʂʊʈʆʅʅʓɽ ʈɽʉʋʈʉʓ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɻʆ ʅɸɿʅɸʏɽʅʀʗ 

ʅɸʏɸʃʔʅʆɽ ʆɹʑɽɽ ʆɹʈɸɿʆɺɸʅʀɽ 

ʆʉʅʆɺʓ ɹɽɿʆʇɸʉʅʆʉʊʀ ɾʀɿʅɽɼɽʗʊɽʃʔʅʆʉʊʀ, 

25242 
ʂʘʨʘʙʝʰʢʠʥ ʂ.ʂ., 

ɺʦʨʦʙʴʝʚ ɸ.ʇ. 

ɸʥʪʠʪʝʨʨʦʨ. ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʜʝʦʣʦʛʠʠ ʪʝʨʨʦʨʠʟʤʘ 

ʩʨʝʜʠ ʤʦʣʦʜʝʞʠ 
43 

 

ʇɽɼɸɻʆɻʀʂɸ ʀ ʄɽʊʆɼʀʂɸ ʅɸʏɸʃʔʅʆɻʆ ʆɹʋʏɽʅʀʗ 

25230 

ʃʝʙʝʜʝʚʘ ʄ.ɹ., 

ʄʘʨʪʳʥʦʚʘ ʊ.ɺ., 

ʏʝʨʥʠʢʦʚʘ ɸ.ɺ. 

ʂʦʤʧʣʝʢʩʥʘʷ ʨʘʙʦʯʘʷ ʪʝʪʨʘʜʴ άʄʠʨ ʚʦʢʨʫʛ 
ʠ ʚʥʫʪʨʠ ʥʘʩά 

54 

 

ʆʉʅʆɺʅʆɽ ʆɹʑɽɽ ʆɹʈɸɿʆɺɸʅʀɽ 

ɹʀʆʃʆɻʀʗ, 

25247 
ʊʫʭʚʘʪʫʣʠʥʘ ɽ.ʅ., 

ʋʩʪʴʷʥʮʝʚʘ ʀ.ʉ. 
ʀʩʢʫʩʩʪʚʝʥʥʦʝ ʩʝʨʜʮʝ ʥʘ ʫʨʦʢʝ ʚ ʰʢʦʣʝ 59 

25248 
ʐʘʧʦʰʥʠʢʦʚ ɸ.ɽ., 

ʋʩʪʴʷʥʮʝʚʘ ʀ.ʉ. 

ɺʣʠʷʥʠʝ ʠʤʧʫʣʴʩʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ 

ʥʝʢʦʪʦʨʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʫ 

ʤʳʰʝʡ 

63 

 

ɻɽʆɻʈɸʌʀʗ, 
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25240 
ɸʥʜʨʦʩʦʚ ɼ.ɺ., 

ɹʦʜʨʝʥʢʦ ɽ.ʅ. 

ʇʦʩʪʨʦʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʵʢʩʢʫʨʩʠʦʥʥʦʛʦ 

ʤʘʨʰʨʫʪʘ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʠʠ ʛʨʘʬʦʚ 
75 

 

ʀʉʊʆʈʀʗ 

25244 
ʂʫʥʮ ʀ.ɺ., 

ʇʝʨʝʩʳʧʢʠʥʘ ʃ.ɺ. 

ʄʦʡ ʨʦʜ ʚ ʠʩʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʘ 
84 

 

ʊɽʍʅʆʃʆɻʀʗ 

25241 
ɹʘʙʫʭʠʥ ʉ.ɸ., 

ʃʦʨʝʥʮ ɽ.ɸ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʨʦʙʦʪʘ-ʤʫʩʦʨʦʚʦʟʘ ʥʘ 

ʦʩʥʦʚʝ ʢʦʥʩʪʨʫʢʪʦʨʘ LEGO BOOST ʚ 

ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ 
92 

25243 
ʂʘʰʥʠʢʦʚʘ ɽ.ɸ., 

ʐʠʙʘʣʦʚʘ ʉ.ɺ. 
ʕʢʦʧʣʘʪʴʝ 100 

 

ʌʀɿʀʂɸ 

25245 
ʂʫʨʜʝʥʢʦʚʘ ɺ.ɺ., 

ʃʫʥʝʛʦʚʘ ɺ.ɺ. 

ʊʝʨʤʦʩ: ʦʩʦʙʝʥʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʪʝʧʣʦʚʳʝ ʩʚʦʡʩʪʚʘ 
108 

25246 
ʄʝʜʚʝʜʝʚ ʂ.ɸ., 

ʃʫʥʝʛʦʚʘ ɺ.ɺ. 

ʅʝʪʨʘʜʠʮʠʦʥʥʳʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ 

ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ: ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

112 

 

ʉʈɽɼʅɽɽ ʆɹʑɽɽ ʆɹʈɸɿʆɺɸʅʀɽ 

ʌʀɿʀʂɸ 

25249 
ʖʜʠʥ ɻ.ɽ., ʃʫʥʝʛʦʚʘ 

ɺ.ɺ. 

ɸʚʪʦʥʦʤʥʘʷ ʩʠʩʪʝʤʘ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʠ 

ʦʯʠʩʪʢʠ ʚʦʜʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʝʭʥʦʣʦʛʠʡ ʦʟʦʥʠʨʦʚʘʥʠʷ ʠ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʚʦʜʳ ʜʣʷ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʯʘʩʪʥʦʛʦ ʜʦʤʘ 

123 

 

ʉʈɽɼʅɽɽ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɽ ʆɹʈɸɿʆɺɸʅʀɽ 

ʄɽʊʈʆʃʆɻʀʗ, ʉʊɸʅɼɸʈʊʀɿɸʎʀʗ ʀ ʉɽʈʊʀʌʀʂɸʎʀʗ;ʋʇʈɸɺʃɽʅʀɽ 

ʂɸʏɽʉʊɺʆʄ;ʀʅʅʆɺɸʎʀʆʅʅʓɽ ʇʆɼʍʆɼʓ ɺ ʉʊɸʅɼɸʈʊʀɿɸʎʀʀ 

25236 

ʊʝʣʝʛʠʥ ɽ.ʉ., 

ʆʥʠʧʯʝʥʢʦ ʅ.ɸ., 

ʂʨʫʛʣʦʚ ɸ.ɺ., ʂʨʘʝʚ 

ʆ.ɺ., ɿʷʙʣʦʚ ɺ.ɸ., 

ʐʫʰʫʥʠʥ ɼ.ʅ., 

ɻʨʫʟʠʥʮʝʚʘ ʅ.ɸ. 

ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʥʦʨʤʘʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʰʘʙʣʦʥʫ ʩʪʘʥʜʘʨʪʘ 

ʦʨʛʘʥʠʟʘʮʠʠ 
135 

 

ʈɸɼʀʆʄɸʊɽʈʀɸʃʓ ʀ ʈɸɼʀʆʂʆʄʇʆʅɽʅʊʓ 

25198 
ʉʝʥʴʢʦʚ ʄ.ɸ., 

ʉʠʣʘʝʚ ʅ.ɺ., ʄʘʩʣʦʚ 

ɸ.ɼ., ɹʦʥʜʘʨʝʥʢʦ 

ʕʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʠʢ άʈʘʜʠʦʤʘʪʝʨʠʘʣʳ ʠ 
ʨʘʜʠʦʢʦʤʧʦʥʝʥʪʳά 

142 
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ɼ.ʃ., ɸʩʪʘʧʝʥʢʦʚ 

ʉ.ɻ., ʊʨʦʰʢʠʥ ʄ.ʀ. 

 

ɺʓʉʐɽɽ ʆɹʈɸɿʆɺɸʅʀɽ - ɹɸʂɸʃɸɺʈʀɸʊ 

ɸʅʊʀʂʈʀɿʀʉʅʆɽ ʋʇʈɸɺʃɽʅʀɽ 

25262 

ʅʘʤʠʥʦʚʘ ʂ.ɸ., 

ʄʘʢʘʝʚʘ ʂ.ʀ., 

ɸʫʩʣʝʥʜʝʨ ɸ.ʗ. 

ɸʥʪʠʢʨʠʟʠʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝ (ʥʘ ʘʥʛʣʠʡʩʢʦʤ 

ʷʟʳʢʝ) 
152 

 

ɸʈʍɽʆʃʆɻʀʗ 

25254 
ɼʝʥʠʩʦʚ ʀ.ɺ., 

ɻʘʣʠʘʩʢʘʨʦʚ ɸ.ɸ. 

ɺʠʨʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ άʉʘʨʤʘʪʩʢʘʷ ʫʟʜʘ IV 

ʚ. ʜʦ ʥ.ʵ. ά 
159 

25255 ɼʝʥʠʩʦʚ ʀ.ɺ. 
ɺʠʨʪʫʘʣʴʥʘʷ ʢʦʣʣʝʢʮʠʷ ʤʥʦʛʦʤʧʦʥʝʥʪʥʳʭ 

ʤʦʜʝʣʝʡ άɼʨʝʚʥʦʩʪʠ ɹʘʰʢʠʨʠʠά 
168 

 

ɸʈʍɽʆʃʆɻʀʗ, ʀʉʊʆʈʀʗ 

25256 
ɼʝʥʠʩʦʚ ʀ.ɺ., 

ɻʘʪʠʷʪʫʣʣʠʥʘ ɸ.ɸ. 

ɺʠʨʪʫʘʣʴʥʘʷ ʢʦʣʣʝʢʮʠʷ 3ɼ-ʤʦʜʝʣʝʡ 

άʀʰʠʤʙʘʡά 
177 

 

ɹɸɿɸ ɼɸʅʅʓʍ, ʇʈʆɻʈɸʄʄʅʆɽ ʆɹɽʉʇɽʏɽʅʀɽ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ 

ʉʀʉʊɽʄ 

25202 

ʄʘʨʢʠʥ ɸ.ɺ., 

ʂʫʣʠʢʦʚʘ ɸ.ɺ., 

ɸʥʠʢʝʝʚ ɼ.ɺ. 

ɹʘʥʢ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ άʀʟʫʯʝʥʠʝ SQL ʚ 
ʉʋɹɼ PostgreSQLά 

187 

25203 ʄʘʨʢʠʥ ɸ.ɺ. 
ɹʘʥʢ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ άʀʟʫʯʝʥʠʝ SQL ʚ 

ʉʋɹɼ Firebirdά 
193 

 

ɻʈɸɾɼɸʅʉʂʆɽ ʇʈɸɺʆ 

25220 

ɹʫʨʠʥʦʚʘ ʃ.ɼ., 

ɸʰʪʘʝʚʘ ʉ.ʉ., 

ɸʚʣʠʝʚ ɺ.ʅ., 

ɹʘʪʳʨʦʚ ɺ.ɺ., 

ɻʦʨʷʝʚ ʄ.ʉ. 

ɻʨʘʞʜʘʥʩʢʦʝ ʧʨʘʚʦ. ʆʙʱʘʷ ʯʘʩʪʴ. ɺʳʧʫʩʢ 

1. ʇʨʘʢʪʠʢʫʤ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ 
199 

 

ɼʀʉʊɸʅʎʀʆʅʅʆɽ ʆɹʈɸɿʆɺɸʅʀɽ 

25222 ɹʳʢʦʚʩʢʘʷ ɽ.ɸ. 
ʊʝʨʨʦʨʠʟʤ ʢʘʢ ʩʦʮʠʘʣʴʥʦʝ ʠ ʧʨʘʚʦʚʦʝ 

ʷʚʣʝʥʠʝ 
205 

25224 ɻʦʨʦʞʘʥʢʠʥʘ ʄ.ɸ. 
άʀʤʫʱʝʩʪʚʝʥʥʳʝ ʧʨʘʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ 
ʩʫʧʨʫʛʦʚά 

212 

25225 ɼʘʚʳʜʦʚ ʂ.ɺ. 
ʈʝʛʣʘʤʝʥʪʳ ʦʨʛʘʥʠʟʘʮʠʠ ʬʝʜʝʨʘʣʴʥʳʭ 

ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ 
219 
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25229 
ɻʦʣʫʥʦʚʘ ʃ.ɺ., ɹʘʩʝʚ 

ʀ.ʅ. 

ʋʧʨʘʚʣʝʥʠʝ ʫʯʝʙʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʚ LMS 

Moodle: ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ 
227 

 

ʀʅʆʉʊʈɸʅʅʓʁ ʗɿʓʂ 

25223 
ɺʦʣʝʛʞʘʥʠʥʘ ʀ.ʉ., 

ʏʫʩʦʚʣʷʥʦʚʘ ʉ.ɺ. 

ʂʦʤʧʴʶʪʝʨʥʳʡ ʧʨʘʢʪʠʢʫʤ άʕʢʦʣʦʛʠʟʘʮʠʷ 
ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ ʚ ʈʦʩʩʠʠ ʠ ʟʘ 

ʨʫʙʝʞʦʤά 
235 

25265 ɺʦʣʦʜʠʥʘ ɼ.ɺ. 

ʂʦʤʧʴʶʪʝʨʥʳʡ ʧʨʘʢʪʠʢʫʤ άʉʪʨʦʠʪʝʣʴʩʪʚʦ 
ʤʦʩʪʦʚ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ (Bridge 

construction in Russia and abroad) ά 
244 

25266 ɾʘʨʠʢʦʚʘ ɽ.ɻ. 
ʆʩʥʦʚʥʳʝ ʚʦʧʨʦʩʳ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ// 

Key issues of accounting 
251 

 

ʀʅʆʉʊʈɸʅʅʓʁ ʗɿʓʂ, ʈʆɼʅʆʁ ʗɿʓʂ ʀ ʃʀʊɽʈɸʊʋʈɸ 

25193 

ʄʘʪʫʭʠʥ ʇ.ɻ., 

ʐʠʤʢʦʚʠʯ ɽ.ɼ., 

ʇʝʪʨʦʚʘ ʄ.ɻ., 

ʄʘʭʤʫʪʦʚʘ ɻ.ʌ., 

ɻʘʣʠʘʢʙʝʨʦʚʘ ɺ.ʅ. 

ɸʩʠʥʪʦʧʠʯʝʩʢʠʡ ʘʩʠʥʭʨʦʥʥʳʡ ʤʘʩʪʝʨ-

ʢʣʘʩʩ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʈʂʀ ʠ ʜʨʫʛʠʭ 

ʧʨʝʜʤʝʪʦʚ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʬʘʢʫʣʴʪʝʪʦʚ 

ʜʣʷ ʛʨʘʞʜʘʥ ʠʥʦʩʪʨʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ ʥʘ 

ʪʝʤʫ άʈʫʩʩʢʠʡ ʷʟʳʢ ʚ ʟʝʨʢʘʣʝ ChatGPT-4ά 

261 

 

ʀʅʌʆʈʄɸʊʀʂɸ 

25237 

ʉʝʨʛʠʝʥʢʦ ʀ.ɺ., 

ʉʘʭʘʫʪʜʠʥʦʚ ɸ.ɸ., 

ʉʦʢʦʣʦʚ ɸ.ʆ. 

ʕʣʝʢʪʨʦʥʥʳʡ ʢʫʨʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ 

άʉʧʝʮʠʘʣʠʩʪ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʘʟʤʝʱʝʥʠʶ 
ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʘά 

287 

 

ʀʅʌʆʈʄɸʊʀʂɸ ʀ ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ, ɻɽʆʃʆɻʀʏɽʉʂɸʗ 

ʉʒɽʄʂɸ, ʇʆʀʉʂʀ ʀ ʈɸɿɺɽɼʂɸ ʄɽʉʊʆʈʆɾɼɽʅʀʁ ʇʆʃɽɿʅʓʍ 

ʀʉʂʆʇɸɽʄʓʍ 

25217 ʄʫʭʘʤʝʪʴʷʥʦʚʘ ʈ.ʀ. 

ʉʠʩʪʝʤʘ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ 

ʠʥʚʝʩʪʠʨʦʚʘʥʠʶ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʧʨʦʝʢʪʳ 
294 

 

ʂʆʅʉʊʀʊʋʎʀʆʅʅʆɽ ʉʋɼʆʇʈʆʀɿɺʆɼʉʊɺʆ 

25232 
ʋʩʤʘʥʦʚʘ ʈ.ʄ., 

ʉʫʬʷʥʦʚʘ ɽ.ɿ. 

ʕʣʝʢʪʨʦʥʥʦʝ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ 

άʂʦʥʩʪʠʪʫʮʠʦʥʥʦʝ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʦά 
(ʥʘʧʨʘʚʣʝʥʠʝ: 40.03.01. - ʖʨʠʩʧʨʫʜʝʥʮʠʷ, 

ʧʨʦʬʠʣʴ - ʙʘʢʘʣʘʚʨʠʘʪ; 40.05.04. - 

ʉʫʜʝʙʥʘʷ ʠ ʧʨʦʢʫʨʦʨʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʧʨʦʬʠʣʴ - ʩʧʝʮʠʘʣʠʪʝʪ) 

316 

 

ʃʀʅɽʁʅɸʗ ɸʃɻɽɹʈɸ 

25257 ɹʠʢʢʫʣʦʚʘ ɻ.ɻ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ άʄʘʪʨʠʮʳ. 323 
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ʆʧʨʝʜʝʣʠʪʝʣʠ. ʉʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ 

ʫʨʘʚʥʝʥʠʡάά 

 

ʄʆɼɽʃʀ ɺʈɽʄɽʅʅʓʍ ʈʗɼʆɺ 

25214 
ʊʠʭʦʤʠʨʦʚʘ ʊ.ʄ., 

ʉʫʢʠʘʩʷʥ ɸ.ɻ. 

ʕʣʝʢʪʨʦʥʥʦʝ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ άʄʦʜʝʣʠ 
ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚά 

328 

25215 
ʊʠʭʦʤʠʨʦʚʘ ʊ.ʄ., 

ʉʫʢʠʘʩʷʥ ɸ.ɻ. 
ɹʘʥʢ ʪʝʩʪʦʚ άʄʦʜʝʣʠ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚά 336 

 

ʆɹʆʈʋɼʆɺɸʅʀɽ ʀ ʊɽʍʅʆʃʆɻʀʗ ʉɺɸʈʆʏʅʆɻʆ ʇʈʆʀɿɺʆɼʉʊɺɸ 

25258 ɸʥʪʦʥʦʚ ɻ.ʉ. 
ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʚʘʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 
341 

 

ʆɹʑɸʗ ʀ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅɸʗ ʇʉʀʍʆʃʆɻʀʗ 

25233 ʌʠʣʠʧʧʦʚʘ ɽ.ɺ. 

ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ: ʉʙʦʨʥʠʢ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʦ ʦʙʱʝʡ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʩʠʭʦʣʦʛʠʠ 

346 

 

ʆʉʅʆɺʓ ɻʈɸʌʀʏɽʉʂʆɻʆ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ 

25201 ɽʨʤʘʯʠʭʠʥ ɸ.ɺ. 

ɼʠʩʪʘʥʮʠʦʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ άʆʩʥʦʚʳ 
ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʏ1ά ʜʣʷ 
ʩʧʝʮʠʘʣʴʥʦʩʪʠ 15.03.04 άɸʚʪʦʤʘʪʠʟʘʮʠʷ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚά 

351 

 

ʇʈɽɼɺʋɿʆɺʉʂɸʗ ʇʆɼɻʆʊʆɺʂɸ ʀʅʆʉʊʈɸʅʅʓʍ ɻʈɸɾɼɸʅ 

25207 ʅʝʯʘʝʚʘ ʀ.ʖ. 

ɼʠʩʪʘʥʮʠʦʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ 

άʃʠʥʛʚʦʩʪʨʘʥʦʚʝʜʝʥʠʝά ʜʣʷ 
ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ 

ʛʨʘʞʜʘʥ 

359 

 

ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʓʍ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ 

25211 ʂʘʰʠʨʠʥ ʀ.ʖ. 

ʕʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ 

άʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤά 

365 

 

ʇʉʀʍʆʃʆɻʀʗ 

25227 ʄʝʣʴʥʠʢʦʚ ɺ.ʀ. 

ʂʦʤʧʴʶʪʝʨʥʳʡ ʧʨʘʢʪʠʢʫʤ ʧʦ ʦʙʨʘʙʦʪʢʝ 

ʤʝʪʦʜʠʢʠ άɺʳʷʚʣʝʥʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʠ 
ʦʨʛʘʥʠʟʘʪʦʨʩʢʠʭ ʩʢʣʦʥʥʦʩʪʝʡ (ʂʆʉ) 

371 

25228 ʄʝʣʴʥʠʢʦʚ ɺ.ʀ. ʂʦʤʧʴʶʪʝʨʥʳʡ ʧʨʘʢʪʠʢʫʤ ʧʦ ʦʙʨʘʙʦʪʢʝ 

ʤʝʪʦʜʠʢʠ άʇʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʣʠʯʥʦʩʪʠ 
378 
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ʢ ʢʦʥʬʣʠʢʪʥʦʤʫ ʧʦʚʝʜʝʥʠʶ (ʂ. ʊʦʤʘʩ) 

 

ʈʋʉʉʂʀʁ ʗɿʓʂ ʀ ɼɽʃʆɺʓɽ ʂʆʄʄʋʅʀʂɸʎʀʀ 

25259 
ʌʠʦʥʦʚʘ ʃ.ʈ., 

ʉʝʤʷʥʢʦʚʘ ʆ.ʀ. 

ʕʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʠʢ άʆʬʠʮʠʘʣʴʥʘʷ 
ʢʦʤʤʫʥʠʢʘʮʠʷ: ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʷʟʳʢ. 

ɼʦʢʫʤʝʥʪʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʫʧʨʘʚʣʝʥʠʷ. ʕʪʠʢʘά 

385 

 

ʊɽʆʈɽʊʀʏɽʉʂʀɽ ʆʉʅʆɺʓ ʇʈʆɽʂʊʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 

25250 ɹʠʢʤʝʪʦʚ ʈ.ʐ. 
ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʨʦʝʢʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ 
391 

 

ʊɽʍʅʆʃʆɻʀʀ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ, ʊɽʍʅʆʃʆɻʀʀ ʈɸɿʈɸɹʆʊʂʀ 

ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ, ʆɹʒɽʂʊʅʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ 

ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ 

25206 
ɻʨʠʥʯʝʥʢʦ ʅ.ʅ., 

ʇʘʥʠʥʘ ʀ.ʉ. 

ɼʠʩʪʘʥʮʠʦʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ 

άʊʝʭʥʦʣʦʛʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷά 
396 

 

ʋʇʈɸɺʃɽʅʀɽ ɸʉʉʆʈʊʀʄɽʅʊʆʄ;ʂɸʊɽɻʆʈʀʁʅʓʁ 

ʄɽʅɽɼɾʄɽʅʊ;ʀʅʅʆɺɸʎʀʀ ɺ ʇʈʆɽʂʊʀʈʆɺɸʅʀʀ ɹʀɿʅɽʉ-ʇʈʆʎɽʉʉʆɺ; 

25216 

ʗʟʣʳʝʚ ʂ.ʅ., 

ʂʩʝʥʦʬʦʥʪʦʚ ʀ.ʉ., 

ʂʫʨʫʰʠʥ ɸ.ʀ., 

ʆʥʠʧʯʝʥʢʦ ʅ.ɸ., 

ʗʢʫʥʠʥ ɸ.ɺ., 

ɻʨʫʟʠʥʮʝʚʘ ʅ.ɸ. 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʦʮʝʥʢʠ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʦʨʛʦʚʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ 
402 

 

ʋʇʈɸɺʃɽʅʀɽ ʇʈʆɽʂʊɸʄʀ, ʊɽʆʈɽʊʀʏɽʉʂʀɽ ʆʉʅʆɺʓ ʇʈʆɽʂʊʅʆʁ 

ɼɽʗʊɽʃʔʅʆʉʊʀ 

25253 ʗʛʫʜʠʥʘ ɸ.ʈ. 
ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ: ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ 
410 

 

ʕʂʆʅʆʄʀʂɸ 

25268 

ʄʘʣʝʚʘʥʘʷ ʄ.ɺ., 

ʇʦʥʦʤʘʨʝʚʘ ɽ.ɽ., 

ʆʨʣʦʚʘ ʄ.ɻ., ʃʝʨʤʘʥ 

ɽ.ɹ., ʃʫʥʠʮʳʥʘ ɽ.ɺ. 

ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʡ ʩ ʫʯʝʪʦʤ ʥʦʚʳʭ 

ʪʝʥʜʝʥʮʠʡ ʚ ʦʙʣʘʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ 

415 

 

ʕʃɽʂʊʈʆʅʀʂɸ, ʈɸɼʀʆʊɽʍʅʀʂɸ ʀ ʉʀʉʊɽʄʓ ʉɺʗɿʀ 

25199 ʂʫʧʨʠʥʘ ʆ.ɻ. 
ɼʠʩʪʘʥʮʠʦʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ άBusiness 

Communication (Part 1) ά ʜʣʷ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 
11.00.00 άʕʣʝʢʪʨʦʥʠʢʘ, ʨʘʜʠʦʪʝʭʥʠʢʘ ʠ 

425 
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ʩʠʩʪʝʤʳ ʩʚʷʟʠά 

25200 
ʆʨʝʭʚʦ ɼ.ʆ., 

ʄʘʤʘʝʚ ʖ.ʅ. 

ɼʠʩʪʘʥʮʠʦʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ 

άʉʭʝʤʦʪʝʭʥʠʢʘ ʘʥʘʣʦʛʦʚʳʭ ʵʣʝʢʪʨʦʥʥʳʭ 
ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʡ 11.00.00ά 

432 

 

ɺʓʉʐɽɽ ʆɹʈɸɿʆɺɸʅʀɽ - ʉʇɽʎʀɸʃʀʊɽʊ/ʄɸɻʀʉʊʈɸʊʋʈɸ 

ɸɺʊʆʄɸʊʀɿɸʎʀʗ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ ʀ ʇʈʆʀɿɺʆɼʉʊɺ 

25218 ɿʳʢʠʥ ʇ.ɺ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 

ʨʝʞʠʤʘ ʨʝʟʘʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʪʨʝʙʫʝʤʦʡ ʚʝʣʠʯʠʥʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

ʜʝʪʘʣʠ 

441 

 

ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʓɽ ʉʀʉʊɽʄʓ ʋʇʈɸɺʃɽʅʀʗ 

25195 

ʊʘʟʦʚ ʈ.ɸ., ʀʩʘʚʥʠʥ 

ɸ.ɻ., ʈʦʟʝʥʮʚʘʡʛ 

ɸ.ʂ., ʃʳʩʘʥʦʚ ɼ.ʄ. 

ʇʨʠʣʦʞʝʥʠʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʘʜʨʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʠ 
447 

25219 

ɺʘʬʠʥ ʀ.ʀ., 

ʀʩʘʚʥʠʥ ɸ.ɻ., 

ʈʦʟʝʥʮʚʘʡʛ ɸ.ʂ., 

ʃʳʩʘʥʦʚ ɼ.ʄ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʟʘʷʚʢʘʤʠ ʚ ʩʬʝʨʝ ʞʠʣʠʱʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 
455 

 

ʂʃʀɽʅʊ-ʉɽʈɺɽʈʅʓɽ ʇʈʀʃʆɾɽʅʀʗ ɹɼ, ɹɸɿʓ ɼɸʅʅʓʍ ʀ ʂʃʀɽʅʊ-

ʉɽʈɺɽʈʅʓʍ ʇʈʀʃʆɾɽʅʀʁ, ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀɽ ɹɸɿ ɼɸʅʅʓʍ, 

ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀɽ ʂʃʀɽʅʊʉʂʀʍ ʇʈʀʃʆɾɽʅʀʁ 

25205 
ɻʨʠʥʯʝʥʢʦ ʅ.ʅ., 

ɹʘʨʘʥʦʚʘ ʉ.ʅ. 

ɼʠʩʪʘʥʮʠʦʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ άʂʣʠʝʥʪ-

ʩʝʨʚʝʨʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʙʘʟ ʜʘʥʥʳʭά 
463 

 

ʄɸʊɽʄɸʊʀʂɸ 

25196 

ʄʘʢʘʨʦʚʘ ʊ.ɺ., 

ɹʦʣʜʳʨʝʚ ʀ.ɼ., 

ʂʠʩʣʠʮʠʥ ɸ.ɼ. 
Web-ʩʘʡʪ άʂʚʘʜʨʘʪʥʳʝ ʫʨʘʚʥʝʥʠʷά 469 

 

ʄɽʊʆɼʆʃʆɻʀʗ ʅɸʋʏʅʆɻʆ ʇʆɿʅɸʅʀʗ 

25213 ʑʝʚʴʸʚ ɸ.ɸ. ʄʝʪʦʜʦʣʦʛʠʷ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ 474 

 

ʇʈɸɺʆɺʆɽ ʈɽɻʋʃʀʈʆɺɸʅʀɽ ɺʅɽʐʅɽʕʂʆʅʆʄʀʏɽʉʂʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 

25208 
ʂʘʨʧʫʥʠʥ ɸ.ʖ., 

ʂʘʨʧʫʥʠʥʘ ɽ.ɺ. 

ɼʠʩʪʘʥʮʠʦʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ άʇʨʘʚʦʚʦʝ 
ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠά ʜʣʷ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 38.05.01 
άʕʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴά 

479 

 

ʇʈʆʌɽʉʉʀʆʅɸʃʔʅɸʗ ʕʊʀʂɸ 



˿ͭͪΦ 10 ͙ ͘ 606Φ ˹͍͙͎͊͊ͭͦͪ ͍ ͙͔ͣͪ ͙ͤ͊ͯ͟ ͙ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ Ѕ лоόслύϥнлно 

25212 ɸʨʫʪʶʥʷʥ ʂ.ʉ. 

ɼʠʩʪʘʥʮʠʦʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ 

άʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʵʪʠʢʘά ʜʣʷ 
ʩʧʝʮʠʘʣʴʥʦʩʪʠ 38.05.01 άʕʢʦʥʦʤʠʯʝʩʢʘʷ 
ʙʝʟʦʧʘʩʥʦʩʪʴά 

485 

 

ʉʆɺʈɽʄɽʅʅʓɽ ʉʀʉʊɽʄʓ ʋʏɽʊɸ ʀ ʆʊʏɽʊʅʆʉʊʀ 

25209 
ʂʘʨʧʫʥʠʥʘ ɽ.ɺ., 

ʂʘʨʧʫʥʠʥ ɸ.ʖ. 

ɼʠʩʪʘʥʮʠʦʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ 

άʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʠ 
ʦʪʯʝʪʥʦʩʪʠ. ʏʘʩʪʴ 2ά ʜʣʷ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 
38.05.01 άʕʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴά 
(ʫʨʦʚʝʥʴ ʩʧʝʮʠʘʣʠʪʝʪʘ) 

490 

 

ʊɽʆʈʀʗ ʀ ʇʈɸʂʊʀʂɸ ʉʆɺʈɽʄɽʅʅʆɻʆ ʋʇʈɸɺʃɽʅʏɽʉʂʆɻʆ ʋʏɽʊɸ 

25231 ʅʠʢʠʪʠʥʘ ʅ.ʅ. 
ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ 
496 

 

ʋʃɸɺʃʀɺɸʅʀɽ ʀ ʋʊʀʃʀɿɸʎʀʗ ʇʓʃɽʁ ʀ ʷ ɻAɿOɺ 

25221 ɼʦʙʨʦʭʦʪʦʚʘ ʄ.ɺ. 

ʄʦʜʝʣʴ ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʯʝʨʥʦʡ 

ʤʝʪʘʣʣʫʨʛʠʠ 

502 

 

ʋʏɽɹʅɸʗ ʇʈɸʂʊʀʂɸ: ʆɿʅɸʂʆʄʀʊɽʃʔʅɸʗ ʇʈɸʂʊʀʂɸ 

25204 ʉʢʨʠʧʢʠʥʘ ʆ.ɺ. 

ʕʣʝʢʪʨʦʥʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ 

άʋʯʝʙʥʘʷ ʧʨʘʢʪʠʢʘ: ʦʟʥʘʢʦʤʠʪʝʣʴʥʘʷ 
ʧʨʘʢʪʠʢʘ (ʩʧʝʮʠʘʣʴʥʦʩʪʴ 38.05.01 

άʕʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ)ά 

513 

 

ʕʂʆʅʆʄʀʂɸ ʊʆʈɻʆɺʃʀ 

25238 

ʉʘʠʪʦʚʘ ɸ.ɸ., 

ʀʩʘʚʥʠʥ ɸ.ɻ., 

ʈʦʟʝʥʮʚʘʡʛ ɸ.ʂ., 

ɹʠʢʫʣʦʚ ʈ.ɸ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʜʜʝʨʞʢʠ 

ʦʥʣʘʡʥ-ʪʦʨʛʦʚʣʠ ʜʣʷ ɸʆ άɸʛʨʦʩʠʣʘά 
520 

 

ʕʂʆʅʆʄʀʏɽʉʂɸʗ ʊɽʆʈʀʗ 

25252 ʀʙʨʘʛʠʤʦʚʘ ɻ.ʄ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʪʝʦʨʠʷ. ʏʘʩʪʴ 2: ʋʯʝʙ. 

ʧʦʩʦʙʠʝ: ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʦʯʥʦʡ ʠ ʟʘʦʯʥʦʡ 

ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ά38.05.01 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴά 

530 

 

ɺʓʉʐɽɽ ʆɹʈɸɿʆɺɸʅʀɽ - ʇʆɼɻʆʊʆɺʂɸ ʂɸɼʈʆɺ ɺʓʉʐɽʁ ʂɺɸʃʀʌʀʂɸʎʀʀ 

ʀʅʌʆʈʄɸʊʀʂɸ ʀ ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ, ʕʅɽʈɻɽʊʀʂɸ 

25192 ʉʪʘʨʦʚʝʨʦʚ ɹ.ɸ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ 534 
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ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ 

άʉʤʘʨʪʵʥʝʨʛʦʧʨʦʛʥʦʟά 

 

ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʀ ʂʆʄʄʋʅʀʂɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ʇʈʀ 

ʈɽɸʃʀɿɸʎʀʀ ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ ʇʈʆɻʈɸʄʄ 

25210 ɻʫʙʘʨʝʚʘ ʉ.ɺ. 

ɼʠʩʪʘʥʮʠʦʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ άʉʦʟʜʘʥʠʝ 
ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʈ7 ʆʬʠʩ ά ʜʣʷ 
ʨʝʘʣʠʟʘʮʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ άʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ 
ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ 

ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤά 

538 

 

ɼʆʇʆʃʅʀʊɽʃʔʅʆɽ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɽ ʆɹʈɸɿʆɺɸʅʀɽ 

ʕʂʆʅʆʄʀʂɸ, ʃʀɼɽʈʉʊɺʆ ʀ ʂʆʄɸʅɼʆʆɹʈɸɿʆɺɸʅʀɽ 

25194 ʊʠʤʢʠʥ ɸ.ɽ. ʂʫʨʩ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʢʘʨʴʝʨʳ άɺʝʨʰʠʥʳά 544 

25197 ʊʠʤʢʠʥ ɸ.ɽ. ʆʩʪʦʨʦʞʥʦ, ʢʘʨʴʝʨʘ! 548 

 

ʕʃɽʂʊʈʆʅʅʓɽ ʈɽʉʋʈʉʓ ʇʆɼɼɽʈɾʂʀ ʅɸʋʏʅʆ-

ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʍ ʈɸɹʆʊ 

 

25226 
ʂʣʠʤʦʚʘ ɽ.ɺ., 

ʌʨʦʣʦʚʘ ɸ.ʄ. 

ɸʣʛʦʨʠʪʤ άʇʦʜʙʦʨ ʥʝʪʷʛʦʚʦʛʦ ʧʦʜʚʠʞʥʦʛʦ 
ʩʦʩʪʘʚʘ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʤʘʩʩʦʚʳʭ ʛʨʫʟʦʚ ʩ 

ʫʯʝʪʦʤ ʨʘʟʣʠʯʥʳʭ ʢʨʠʪʝʨʠʝʚά 
553 

25263 

ɺʝʣʠʯʢʦ ɼ.ɺ., 

ʉʝʚʦʩʪʴʷʥʦʚ ɸ.ɸ., 

ʂʘʨʶʢʠʥ ʄ.ɸ. 

ɸʥʘʣʠʟ ʦʪʢʘʟʦʚ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʰʧʘʣ ʚ 

ʫʩʣʦʚʠʷʭ ʊʨʘʥʩʩʠʙʠʨʩʢʦʡ ʠ 

ʉʨʝʜʥʝʩʠʙʠʨʩʢʦʡ ʤʘʛʠʩʪʨʘʣʝʡ 

561 

25264 

ɺʦʣʝʛʞʘʥʠʥʘ ʀ.ʉ., 

ɹʳʢʘʜʦʨʦʚʘ ɽ.ʉ., 

ɺʝʩʝʣʦʚʘ ʉ.ɸ., 

ʉʫʭʠʥʘ ʊ.ʇ. 

ʅʘʫʯʥʳʡ ʦʪʯʝʪ άʉʪʘʥʦʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ 

ʠʥʞʝʥʝʨʘ άʮʠʬʨʦʚʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠά ʚ 
ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʦʪʨʘʩʣʝʚʳʭ ʟʥʘʥʠʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʥʘʫʯʥʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘά 

572 

25267 

ʂʦʙʝʣʝʚʘ ɽ.ʇ., 

ʂʦʤʢʦʚʘ ɸ.ʉ., 

ʄʘʪʚʠʝʥʢʦ ɽ.ʅ., 

ɹʘʣʤʘʩʦʚʘ ʊ.ɸ., 

ɿʫʙʢʦʚ ɸ.ɼ., 

ʂʠʨʷʢʦʚʘ ʆ.ɸ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʢʟʠʩʪʝʥʮʠʘʣʴʥʳʭ ʥʘʚʳʢʦʚ 

ʩʪʫʜʝʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʠʥʦʷʟʳʯʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʚ ʚʫʟʝ  
579 

 

ʕʃɽʂʊʈʆʅʅʓɽ ɹʀɹʃʀʆʊɽʂʀ 
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25235 

ʀʤʰʝʥʝʮʢʘʷ ʅ.ʀ., 

ʃʝʞʥʝʚ ɼ.ɸ., 

ʊʦʧʦʣʴʥʠʮʢʠʡ ʆ.ɿ. 

ʕʣʝʢʪʨʦʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ 

ʢʨʘʥʠʦʬʘʮʠʘʣʴʥʦʡ ʤʠʢʨʦʩʦʤʠʝʡ 
586 

 

ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʈɽʉʋʈʉʓ 

 

25251 ʀʰʤʫʨʘʪʦʚʘ ɼ.ɺ. 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʢʦʥʪʨʦʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʦʨʛʘʥʘʤʠ ʚʥʫʪʨʝʥʥʝʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

(ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ) ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʚ 

ʩʬʝʨʝ ʟʘʢʫʧʦʢ ʪʦʚʘʨʦʚ, ʨʘʙʦʪ ʠ ʫʩʣʫʛ. 
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ʥʦʨʤʘʤ ʚʨʝʤʝʥʠ ʜʣʷ ʩʚʘʨʦʯʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʪʦʢʦʣʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʘʮʠʝʥʪʦʚ                         

ʩ ʢʨʘʥʠʦʬʘʮʠʘʣʴʥʦʡ ʤʠʢʨʦʩʦʤʠʝʡ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʫʣʴʪʠʩʧʠʨʘʣʴʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ 

ʯʝʨʝʧʘ, ʰʝʡʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ ʠ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʘ ʪʘʢʞʝ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʭ ʫ ʜʝʪʝʡ ʠ ʚʟʨʦʩʣʳʭ ʩ ʩʠʥʜʨʦʤʦʤ 

ʢʨʘʥʠʦʬʘʮʠʘʣʴʥʦʡ ʤʠʢʨʦʩʦʤʠʠ - ʚʨʦʞʜʸʥʥʳʤ ʧʦʨʦʢʦʤ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʦʚ, 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʠʟ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʞʘʙʝʨʥʳʭ ʜʫʛ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʚʥʫʪʨʝʥʥʠʭ 

ʦʨʛʘʥʦʚ. ʀʩʯʝʨʧʳʚʘʶʱʝʝ ʤʥʦʛʦʬʘʢʪʦʨʥʦʝ ʣʫʯʝʚʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ, ʫʯʠʪʳʚʘʶʱʝʝ 

ʚʘʨʠʘʥʪʥʫʶ ʘʥʘʪʦʤʠʶ ʠ ʩʧʝʮʠʬʠʢʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʘʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʢʦʨʨʝʢʪʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʪʚʸʨʜʳʭ ʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʧʦʨʘʞʸʥʥʳʭ 

ʦʨʛʘʥʦʚ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʦʪʦʢʦʣʳ ʫʯʠʪʳʚʘʶʪ ʘʣʛʦʨʠʪʤʳ ʤʦʨʬʦʤʝʪʨʠʠ 

ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʚʘʨʠʘʥʪʥʦʡ ʘʥʘʪʦʤʠʠ,                   

ʘ ʪʘʢʞʝ ʩʪʝʧʝʥʴ ʠ ʪʠʧ ʧʦʨʘʞʝʥʠʷ. 

 

Abstract. Protocols for analyzing radiological diagnostic data of patients with 

craniofacial microsomia are intended to standardize the interpretation of the results of 

multisite computed tomography of the skull, cervical spine and chest organs, as well as 

ultrasound examinations carried out in children and adults with craniofacial microsomia 

syndrome - a congenital malformation of organs developing from the first and second gill 

arches, as well as other internal organs. A comprehensive multifactorial radiation 

examination, considering the variant anatomy and specifics of patients with this disease, 

is necessary for correct diagnosis, differential diagnosis, planning and virtual modeling 

of surgical treatment, as well as postoperative monitoring of the condition of hard and 

soft tissues of the affected organs. The developed protocols take into account algorithms 

for the morphometry of individual organs, determination of their topographic and variant 

anatomy, as well as the degree and type of damage. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʈɸʅʀʆʌɸʎʀɸʃʔʅɸʗ ʄʀʂʈʆʉʆʄʀʗ, 

ʂʆʄʇʔʖʊɽʈʅɸʗ ʊʆʄʆɻʈɸʌʀʗ, ʋɿʀ, ʃʋʏɽɺɸʗ ɼʀɸɻʅʆʉʊʀʂɸ 
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1. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʜʫʢʪʘ, ʦʙʣʘʩʪʴ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʝʛʦ 

ʥʘʟʥʘʯʝʥʠʝ 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʜʫʢʪʘ ï ʤʝʜʠʮʠʥʘ, ʘ ʠʤʝʥʥʦ ʣʫʯʝʚʘʷ 

ʜʠʘʛʥʦʩʪʠʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ 

ʜʠʘʛʥʦʩʪʠʢʘ. 

ʇʨʦʪʦʢʦʣʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʘʮʠʝʥʪʦʚ                                          

ʩ ʢʨʘʥʠʦʬʘʮʠʘʣʴʥʦʡ ʤʠʢʨʦʩʦʤʠʝʡ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʨʘʯʝʡ-ʨʝʥʪʛʝʥʦʣʦʛʦʚ 

ʠ ʚʨʘʯʝʡ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʜʣʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʫʣʴʪʠʩʧʠʨʘʣʴʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʯʝʨʝʧʘ, ʰʝʡʥʦʛʦ 

ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ ʠ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʘ ʪʘʢʞʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʭ ʫ ʜʝʪʝʡ ʠ ʚʟʨʦʩʣʳʭ ʩ ʩʠʥʜʨʦʤʦʤ 

ʢʨʘʥʠʦʬʘʮʠʘʣʴʥʦʡ ʤʠʢʨʦʩʦʤʠʠ ï ʚʨʦʞʜʸʥʥʳʤ ʧʦʨʦʢʦʤ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʦʚ, 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʠʟ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʞʘʙʝʨʥʳʭ ʜʫʛ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. ʀʩʯʝʨʧʳʚʘʶʱʝʝ ʤʥʦʛʦʬʘʢʪʦʨʥʦʝ ʣʫʯʝʚʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ, ʫʯʠʪʳʚʘʶʱʝʝ ʚʘʨʠʘʥʪʥʫʶ ʘʥʘʪʦʤʠʶ ʠ ʩʧʝʮʠʬʠʢʫ ʧʘʮʠʝʥʪʦʚ             

ʩ ʜʘʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʢʦʨʨʝʢʪʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʚʠʨʪʫʘʣʴʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʪʚʸʨʜʳʭ ʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʧʦʨʘʞʸʥʥʳʭ ʦʨʛʘʥʦʚ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʦʪʦʢʦʣʳ ʫʯʠʪʳʚʘʶʪ ʘʣʛʦʨʠʪʤʳ ʤʦʨʬʦʤʝʪʨʠʠ ʦʪʜʝʣʴʥʳʭ 

ʦʨʛʘʥʦʚ, ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʚʘʨʠʘʥʪʥʦʡ ʘʥʘʪʦʤʠʠ, ʘ ʪʘʢʞʝ 

ʩʪʝʧʝʥʴ ʠ ʪʠʧ ʧʦʨʘʞʝʥʠʷ. 

 ʇʨʦʜʫʢʪ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʸʥ ʚ ʨʘʤʢʘʭ ʣʝʯʝʙʥʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʚ ʨʘʤʢʘʭ ʫʯʝʙʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʨʠ ʦʙʫʯʝʥʠʠ ʚʨʘʯʝʡ-ʨʝʥʪʛʝʥʦʣʦʛʦʚ ʠ ʚʨʘʯʝʡ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ. 

 ʈʘʟʨʘʙʦʪʢʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 
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1. ʇʨʦʪʦʢʦʣ ʦʧʠʩʘʥʠʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʟʦʥʳ 

ʠʥʪʝʨʝʩʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʢʨʘʥʠʦʬʘʮʠʘʣʴʥʦʡ ʤʠʢʨʦʩʦʤʠʝʡ. 

ʉʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ ʦ: ʜʘʪʯʠʢʝ, ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʦʚ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ 

ʦʙʣʘʩʪʠ ʚ ɺ-ʨʝʞʠʤʝ, ʪʦʧʦʛʨʘʬʠʠ ʩʦʩʫʜʦʚ ʚʠʩʦʯʥʦʡ ʦʙʣʘʩʪʠ ʚ ʨʝʞʠʤʝ ʎɼʂ, 

ʟʘʢʣʶʯʝʥʠʝ. 

ʆʧʠʩʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʦʚ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʦ                

ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʚʝʜʝʥʠʷ: ʨʘʩʧʦʣʦʞʝʥʠʝ, ʨʘʟʤʝʨʳ, 

ʵʭʦʛʝʥʥʦʩʪʴ, ʵʭʦʩʪʨʫʢʪʫʨʳ. 

ɺ ʦʙʣʘʩʪʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʝʥʳ ʦʨʛʘʥʳ: ʦʢʦʣʦʫʰʥʘʷ ʩʣʶʥʥʘʷ 

ʞʝʣʝʟʘ, ʧʦʜʯʝʣʶʩʪʥʘʷ ʩʣʶʥʥʘʷ ʞʝʣʝʟʘ, ʞʝʚʘʪʝʣʴʥʘʷ ʤʳʰʮʘ, ʚʠʩʦʯʥʘʷ 

ʤʳʰʮʘ, ʚʠʩʦʯʥʘʷ ʬʘʩʮʠʷ. 

ʆʙʩʣʝʜʦʚʘʥʠʝ ʩʦʩʫʜʦʚ ʚʠʩʦʯʥʦʡ ʦʙʣʘʩʪʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʩʦʩʫʜʘ, ʪʠʧ ʩʦʩʫʜʘ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʜʠʘʤʝʪʨ 

ʧʨʦʩʚʝʪʘ, ʩʢʦʨʦʩʪʴ ʢʨʦʚʦʪʦʢʘ. 

2. ʇʨʦʪʦʢʦʣ ʦʧʠʩʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʄʉʂʊ ʯʝʨʝʧʘ ʠ ʰʝʡʥʦʛʦ ʦʪʜʝʣʘ 

ʧʦʟʚʦʥʦʯʥʠʢʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʢʨʘʥʠʦʬʘʮʠʘʣʴʥʦʡ ʤʠʢʨʦʩʦʤʠʝʡ. 

ʉʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ ʦ: ʨʝʞʠʤʝ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʘʥʘʤʥʝʟʝ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʩʦʩʪʦʷʥʠʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʣʠʮʘ, ʩʠʤʤʝʪʨʠʯʥʦʩʪʠ ʢʦʩʪʥʳʭ ʩʪʨʫʢʪʫʨ ʯʝʨʝʧʘ, 

ʩʦʩʪʦʷʥʠʠ ʰʝʡʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʜʝʬʝʢʪʘʭ/ ʜʝʬʦʨʤʘʮʠʷʭ/ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʭ ʢʦʩʪʝʡ ʯʝʨʝʧʘ, ʩʦʩʪʦʷʥʠʠ ʤʳʱʝʣʢʦʚʳʭ ʦʪʨʦʩʪʢʦʚ ʠ ʜʨʫʛʠʭ 

ʵʣʝʤʝʥʪʦʚ ʚʠʩʦʯʥʦ-ʥʠʞʥʝʯʝʣʶʩʪʥʦʛʦ ʩʫʩʪʘʚʘ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ, ʩʦʩʪʦʷʥʠʠ 

ʚʠʩʦʯʥʳʭ ʢʦʩʪʝʡ, ʩʦʩʪʦʷʥʠʠ ʦʩʪʠʦʤʝʘʪʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʧʦʣʦʩʪʠ ʥʦʩʘ, 

ʧʨʠʜʘʪʦʯʥʳʭ ʧʘʟʫʭ, ʨʝʰʸʪʯʘʪʦʛʦ ʣʘʙʠʨʠʥʪʘ, ʢʣʠʥʦʚʠʜʥʦʡ ʢʦʩʪʠ; 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʨʘʩʯʸʪ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʨʘʩʯʸʪ 

ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ, ʟʘʢʣʶʯʝʥʠʝ. 

3. ʇʨʦʪʦʢʦʣ ʦʧʠʩʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʄʉʂʊ ʚʠʩʦʯʥʳʭ ʦʙʣʘʩʪʝʡ ʫ ʧʘʮʠʝʥʪʦʚ 

ʩ ʢʨʘʥʠʦʬʘʮʠʘʣʴʥʦʡ ʤʠʢʨʦʩʦʤʠʝʡ. 
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ʉʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ ʦ: ʪʠʧʝ ʫʰʥʳʭ ʨʘʢʦʚʠʥ, ʤʦʨʬʦʤʝʪʨʠʠ ʫʰʥʳʭ 

ʨʘʢʦʚʠʥ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʫʰʥʳʭ ʨʘʢʦʚʠʥ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʦʨʠʝʥʪʠʨʦʚ, ʪʦʣʱʠʥʝ ʚʠʩʦʯʥʳʭ ʢʦʩʪʝʡ, ʩʦʩʪʦʷʥʠʠ 

ʩʨʝʜʥʝʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʫʭʘ. 

4. ʇʨʦʪʦʢʦʣ ʦʧʠʩʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʄʉʂʊ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ                         

ʩ ʤʦʨʬʦʤʝʪʨʠʝʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʢʨʘʥʠʦʬʘʮʠʘʣʴʥʦʡ ʤʠʢʨʦʩʦʤʠʝʡ. 

ʉʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ ʦ: ʨʝʞʠʤʝ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʘʥʘʤʥʝʟʝ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʩʦʩʪʦʷʥʠʠ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʩʦʩʪʦʷʥʠʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʤʦʨʬʦʤʝʪʨʠʷ 

ʭʨʷʱʝʚʦʡ ʯʘʩʪʠ VI-IX ʨʸʙʝʨ, ʟʘʢʣʶʯʝʥʠʝ. 

2. ʀʩʧʦʣʴʟʫʝʤʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ: ʢʦʤʧʴʶʪʝʨʥʳʡ ʪʦʤʦʛʨʘʬ Philips Brilliance 64, ʨʘʙʦʯʘʷ ʩʪʘʥʮʠʷ 

ʢ ʥʝʤʫ, ʘʧʧʘʨʘʪ ʜʣʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ Philips Affiiniti 70, 

ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʪʠʧʘ IBM PC ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʦʡ Windows ʣʶʙʦʡ ʠʟ ʚʝʨʩʠʡ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʣʶʙʫʶ ʠʟ ʚʝʨʩʠʡ 

Microsoft Office, ʚ ʯʘʩʪʥʦʩʪʠ Microsoft Word. 

3. ʉʧʝʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ, 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ɼʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʫʣʴʪʠʩʧʠʨʘʣʴʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʪʦʤʦʛʨʘʬʠʠ ʥʝʦʙʭʦʜʠʤʘ ʨʘʙʦʯʘʷ ʩʪʘʥʮʠʷ ʩ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʴʶ ʥʝ ʤʝʥʝʝ 8 

ɻʙ (8000 ʄʙ). 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Microsoft Office, ʚ ʯʘʩʪʥʦʩʪʠ 

Microsoft Word, ʚ ʢʦʪʦʨʳʭ ʦʬʦʨʤʣʝʥ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʦʜʫʢʪ, ʥʝʦʙʭʦʜʠʤʦ ʥʝ 

ʤʝʥʝʝ 2 ʛʠʛʘʙʘʡʪ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ (ɻʙ ʆɿʋ) ʜʣʷ 32-ʨʘʟʨʷʜʥʦʡ ʚʝʨʩʠʠ            

ʠ 4 ɻʙ ʆɿʋ ʜʣʷ 64-ʨʘʟʨʷʜʥʦʡ ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʆʙʲʸʤ ʩʚʦʙʦʜʥʦʡ ʧʘʤʷʪʠ ʥʘ ʞʸʩʪʢʦʤ ʜʠʩʢʝ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ 

ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʨʦʪʦʢʦʣʦʚ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʤʝʥʴʰʝ 1,72 ʄʙ (1720 ʂʙ). 
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4. ʋʩʣʦʚʠʷ ʧʝʨʝʜʘʯʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠʣʠ ʝʸ ʧʨʦʜʘʞʠ 

ʇʝʨʝʜʘʯʘ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠʣʠ ʝʝ ʧʨʦʜʘʞʘ ʤʦʞʝʪ ʙʳʪʴ 

ʦʩʫʱʝʩʪʚʣʝʥʘ ʪʦʣʴʢʦ ʩ ʧʠʩʴʤʝʥʥʦʛʦ ʩʦʛʣʘʩʠʷ ʘʚʪʦʨʦʚ. 

ʉʚʷʟʘʪʴʩʷ ʩ ʘʚʪʦʨʘʤʠ ʤʦʞʥʦ ʧʦ E-mail: iniy1128@mail.ru, 

lezhnevd@mail.ru. 
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ʂʆʄʇʔʖʊɽʈʅɸʗ ʇʈʆɻʈɸʄʄɸ άɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅɸʗ 

ʀɼɽʅʊʀʌʀʂɸʎʀʗ ʆɼʅʆʇɸʈɸʄɽʊʈʀʏɽʉʂʆɻʆ ʈɸʉʇʈɽɼɽʃɽʅʀʗ 

ɼʀʉʇɽʈʉʅʆʉʊʀ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆʁ ʇʓʃʀ ʇʋʊɽʄ ʉʈɸɺʅɽʅʀʗ 

ʇʈʆʉʊʓʍ ʀ ʎɽʅʊʈɸʃʔʅʓʍ ʄʆʄɽʅʊʆɺ ʉ ʕʊɸʃʆʅʅʓʄʀά 

 

COMPUTER PROGRAM άAUTOMATED IDENTIFICATION OF 

SINGLE-PARAMETER SIZE DISTRIBUTION OF INDUSTRIAL DUST 

COMPARYING SIMPLE AND CENTRAL MOMENTS WITH ONES FOR 

MODEL FUNCTIONSά 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

'ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʦʜʥʦʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʜʠʩʧʝʨʩʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʳʣʠ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʧʨʦʩʪʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ 

ʤʦʤʝʥʪʦʚ ʩ ʵʪʘʣʦʥʥʳʤʠ' ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʦʭʨʘʥʳ ʪʨʫʜʘ 

ʧʝʨʩʦʥʘʣʘ ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʳʣʠ. ʆʥʦ ʧʦʟʚʦʣʷʝʪ ʦʙʣʝʛʯʠʪʴ ʘʥʘʣʠʟ ʜʠʩʧʝʨʩʥʦʩʪʠ ʦʙʨʘʟʮʦʚ, 

ʯʝʤ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʩʨʝʜʩʪʚ ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʷ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʜʭʦʜʷʱʝʡ 

ʦʜʥʦʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʣʳʭ ʯʘʩʪʠʮ (ʧʳʣʝʚʳʭ) ʧʦ ʨʘʟʤʝʨʫ. 

ʆʙʲʝʢʪʦʤ ʷʚʣʷʶʪʩʷ ʚʳʙʦʨʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʨʘʟʤʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʳʣʝʚʳʭ ʯʘʩʪʠʮ. ʄʝʪʦʜʠʢʘ ʩʦʩʪʦʠʪ ʚ ʧʦʜʙʦʨʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʥʝʢʦʪʦʨʦʛʦ ʩʣʝʜʦʚʦʛʦ 

ʚʝʢʪʦʨʘ. ʉʣʝʜʦʚʦʡ ʚʝʢʪʦʨ ʩʦʩʪʘʚʣʷʝʪʩʷ ʠʟ ʥʠʟʰʠʭ ʧʨʦʩʪʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ 

ʤʦʤʝʥʪʦʚ. ɽʜʠʥʩʪʚʝʥʥʳʡ ʨʘʟʤʝʨʥʳʡ ʧʘʨʘʤʝʪʨ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʵʪʦʤ ʢʘʢ 

ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʥʦʨʤʠʨʦʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʤʠʥʠʤʘʣʴʥʳʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʆʉ: Windows 7 ʠ ʚʳʰʝ; ʇʨʦʮʝʩʩʦʨ: Intel Pentium 1.10 ɻʮ.; 

ʄʠʥʠʤʘʣʴʥʦ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʩʦʥʘʣʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʥʳʤ 

ʧʘʢʝʪʦʤ ʩʦʩʪʘʚʣʷʝʪ1 ʰʪʘʪʥʫʶ ʝʜʠʥʠʮʫ. ɼʣʷ ʧʦʢʫʧʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ 

ʩʣʝʜʫʝʪ ʦʙʨʘʱʘʪʴʩʷ  ʧʦ ʵʣʝʢʪʨʦʥʥʦʤʫ ʘʜʨʝʩʫ willywonkazeus@gmail.ru 

 

Abstract. The developed software ñAutomated identification of single-parameter 

distribution of process dust dispersion by comparing simple and central moments with 

reference onesò is intended for use in the field of labor protection of personnel in 

manufacturing industries from the negative influence of process dust. It makes it easier to 

analyze the dispersion of samples, thereby increasing the efficiency of developing dust 

collection means. The software is designed to identify a suitable one-parameter small 



˿ͭͪΦ 19 ͙ ͘ 606Φ ˹͍͙͎͊͊ͭͦͪ ͍ ͙͔ͣͪ ͙ͤ͊ͯ͟ ͙ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ Ѕ лоόслύϥнлно 

particle (dust) particle size distribution function. The object is a sample of statistical data 

on the dimensional characteristics of dust particles. The technique consists of selecting 

representative variants of the distribution function and comparing each of them with a 

certain trace vector. The trace vector is composed of the lowest simple and central 

moments. The only dimensional parameter of the model is used as a universal 

normalization coefficient. The software runs on a personal computer with the following 

minimum requirements: OS: Windows 7 and higher; Processor: Intel Pentium 1.10 Hz; 

The minimum number of personnel required to work with the software package is 1 full-

time unit. To purchase a software product, please contact willywonkazeus@gmail.ru    

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʆɼʅʆʇɸʈɸʄɽʊʈʀʏɽʉʂʆɽ ʈɸʉʇʈɽɼɽʃɽʅʀɽ, 

ʇʓʃɽɺʓɽ ʏɸʉʊʀʎʓ, ʄʆɼɽʃʔʅʓɽ ʌʋʅʂʎʀʀ, ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅɸʗ 

ʀɼɽʅʊʀʌʀʂɸʎʀʗ 

 

Key words: ONE-PARAMETER DISTRIBUTION, DUST PARTICLES, MODEL 

FUNCTIONS, AUTOMATED IDENTIFICATION 

 

1. ʌʫʥʢʮʠʦʥʘʣʴʥʦ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʜʫʢʪʘ, ʦʙʣʘʩʪʴ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ, 

ʝʛʦ ʦʛʨʘʥʠʯʝʥʠʷ 

ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ άɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʦʜʥʦʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʠʩʧʝʨʩʥʦʩʪʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʳʣʠ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʧʨʦʩʪʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ ʤʦʤʝʥʪʦʚ       

ʩ ʵʪʘʣʦʥʥʳʤʠά (ʜʘʣʝʝ ʇʆ) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʦʭʨʘʥʳ 

ʪʨʫʜʘ ʧʝʨʩʦʥʘʣʘ ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʳʣʠ. ʆʥʦ ʧʦʟʚʦʣʷʝʪ ʦʙʣʝʛʯʠʪʴ ʘʥʘʣʠʟ ʜʠʩʧʝʨʩʥʦʩʪʠ 

ʦʙʨʘʟʮʦʚ, ʯʝʤ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʩʨʝʜʩʪʚ 

ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʷ. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʇʆ ʟʘʢʣʶʯʘʝʪʩʷ           

ʚ ʚʳʯʠʩʣʝʥʠʠ, ʦʙʨʘʙʦʪʢʝ, ʚʠʟʫʘʣʠʟʘʮʠʠ, ʟʘʧʠʩʠ ʠ ʧʝʨʝʜʘʯʠ ʟʥʘʯʝʥʠʡ 

ʧʘʨʘʤʝʪʨʦʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩ ʮʝʣʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʯʪʦ ʚʘʞʥʦ ʧʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ 

ʘʥʘʣʠʟʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ (ʬʘʢʪʠʯʝʩʢʠ ʦʙʲʝʤʥʳʭ) ʚʳʙʦʨʦʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʧʳʣʠ. ʇʆ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʇʂ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʜʭʦʜʷʱʝʡ ʦʜʥʦʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ 

ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʣʳʭ ʯʘʩʪʠʮ (ʧʳʣʝʚʳʭ) ʧʦ ʨʘʟʤʝʨʫ. 

ʆʙʲʝʢʪʦʤ ʷʚʣʷʶʪʩʷ ʚʳʙʦʨʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʨʘʟʤʝʨʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʳʣʝʚʳʭ ʯʘʩʪʠʮ. ʄʝʪʦʜʠʢʘ ʩʦʩʪʦʠʪ ʚ ʧʦʜʙʦʨʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ 
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ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʥʝʢʦʪʦʨʦʛʦ ʩʣʝʜʦʚʦʛʦ ʚʝʢʪʦʨʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ [1] ʩʣʝʜʦʚʦʡ 

ʚʝʢʪʦʨ ʩʦʩʪʘʚʣʷʝʪʩʷ ʠʟ ʥʠʟʰʠʭ ʧʨʦʩʪʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ ʤʦʤʝʥʪʦʚ. 

ɽʜʠʥʩʪʚʝʥʥʳʡ ʨʘʟʤʝʨʥʳʡ ʧʘʨʘʤʝʪʨ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʵʪʦʤ ʢʘʢ 

ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʥʦʨʤʠʨʦʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʩʪʳʭ ʤʦʤʝʥʪʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ [2]: 

 ï ʜʣʷ ʤʦʜʝʣʠ-ʵʪʘʣʦʥʘ;                    (1) 

ï ʜʣʷ ʬʘʢʪʠʯʝʩʢʦʡ ʚʳʙʦʨʢʠ.               (2)  

ʎʝʥʪʨʘʣʴʥʳʤʠ ʤʦʤʝʥʪʘʤʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ: 

 ï ʜʣʷ ʤʦʜʝʣʠ-ʵʪʘʣʦʥʘ;             (3) 

ï ʜʣʷ ʬʘʢʪʠʯʝʩʢʦʡ ʚʳʙʦʨʢʠ.        (4)  

ʉʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʩʪʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ ʤʦʤʝʥʪʦʚ                 

ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʚʠʜʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʦʛʨʘʥʠʯʠʪʴʩʷ ʥʘʙʦʨʦʤ ʤʦʤʝʥʪʦʚ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʛʦ ʧʦʨʷʜʢʘ, ʯʪʦ ʚʘʞʥʦ 

ʧʨʠ ʥʝʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʚʳʙʦʨʢʠ. ʋʜʦʙʥʳʤʠ ʜʣʷ ʥʦʨʤʠʨʦʚʢʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʪʘʢʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʷʚʣʷʶʪʩʷ ʤʦʤʝʥʪʳ  ʠ . 

ɺʳʙʦʨ ʥʘʠʣʫʯʰʝʛʦ ʤʦʜʝʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʚʝʣʠʯʠʥʳ ʚʭʦʜʷʱʝʛʦ ʚ ʥʝʛʦ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʨʘʟʤʝʨʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʨʝʰʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: 

 ,        (5) 

ʥʘ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʦʤ ʤʥʦʞʝʩʪʚʝ ʤʦʜʝʣʴʥʳʭ ʬʫʥʢʮʠʡ.   
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ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ʟʘʜʘʶʪʩʷ ʦʧʝʨʘʪʦʨʦʤ ʚʨʫʯʥʫʶ, ʨʝʟʫʣʴʪʘʪʳ 

ʚʳʯʠʩʣʝʥʠʡ (ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ) ʚʳʚʦʜʠʪʩʷ ʥʘ ʤʦʥʠʪʦʨ 

ʇʂ.  

 

2. ʀʩʧʦʣʴʟʫʝʤʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ 

ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʤʠʥʠʤʘʣʴʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ: 

¶ ʆʉ: Windows 7 ʠ ʚʳʰʝ; 

¶ ʇʨʦʮʝʩʩʦʨ: Intel Pentium 1.10 ɻʮ.; 

¶ ʆʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ: 512 MB ʆɿʋ; 

¶ ɺʠʜʝʦʢʘʨʪʘ: Any; 

¶ ʄʝʩʪʦ ʥʘ ʜʠʩʢʝ: 10 MB. 

ʇʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʨʝʘʣʠʟʦʚʘʥ ʚ ʩʨʝʜʝ MS Excel. 

ʇʦʩʣʝ ʚʚʦʜʘ (ʦʧʝʨʘʪʦʨʦʤ) ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʇʆ 

ʚr ʧʦʣʥʷʝʪ ʨʘʩʯʝʪ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. 

ʅʘʙʦʨ ʰʘʙʣʦʥʥʳʭ ʬʫʥʢʮʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʙʨʘʥ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 

ʚʤʝʩʪʝ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ (ʝʩʣʠ ʚʦʟʤʦʞʥʦ) ʠʣʠ ʯʠʩʣʝʥʥʦʛʦ 

ʨʘʩʯʝʪʘ   ʠ . 

ɼʣʷ ʚʚʝʜʝʥʥʦʛʦ ʦʧʝʨʘʪʦʨʦʤ ʬʘʢʪʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʝʥʥʦ 

ʨʝʰʘʝʪʩʷ ʟʘʜʘʯʘ (5). 

ʈʝʟʫʣʴʪʘʪʳ ʝʝ ʨʝʰʝʥʠʷ (ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʜʭʦʜʷʱʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʚʠʜʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʝʛʦ ʤʘʩʰʪʘʙʥʦʡ ʚʝʣʠʯʠʥʳ ʘ) ʚʳʚʦʜʷʪʩʷ ʥʘ ʵʢʨʘʥ        

ʠ/ʠʣʠ ʧʝʯʘʪʴ. ʀʥʪʝʨʬʝʡʩ ʇʆ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʈʠʩʫʥʦʢ 1 ï ʀʣʣʶʩʪʨʘʮʠʠ (ʚʥʝʰʥʠʡ ʚʠʜ) ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ  

ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪʦʚʦʛʦ ʨʘʩʯʝʪʘ ʘʥʘʣʠʟʠʨʦʚʘʣʘʩʴ ʩʧʦʩʦʙʥʦʩʪʴ ʇʆ ʚʝʨʥʦ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʥʘ ʇʂ ʤʦʜʝʣʴʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ                

ʩ ʠʟʚʝʩʪʥʳʤ ʤʘʩʰʪʘʙʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʘ. ʅʘʩʪʨʦʡʢʘʤʠ ʇʆ ʚʳʩʰʠʡ ʧʦʨʷʜʦʢ 

ʨʘʩʩʯʠʪʳʚʘʝʤʳʭ ʤʦʤʝʥʪʦʚ ʦʛʨʘʥʠʯʠʚʘʣʩʷ ʚʝʣʠʯʠʥʦʡ I = 3. ʈʝʟʫʣʴʪʘʪʳ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʪʝʩʪʦʚʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ. ʕʪʠ ʜʘʥʥʳʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʥʘʜʝʞʥʦʩʪʴ ʢʘʢ ʢʘʯʝʩʪʚʝʥʥʦʡ, ʪʘʢ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʪʦʧʨʦʮʝʥʪʥʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʜʝʞʥʦʩʪʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʨʠ ʧʦʤʦʱʠ ʘʣʛʦʨʠʪʤʘ [1], ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʜʝʩʷʪʴ ʧʨʦʩʪʳʭ 

ʤʦʤʝʥʪʦʚ. ʉʫʱʝʩʪʚʝʥʥʦ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʯʠʩʣʦ ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʠʭ 

ʤʦʤʝʥʪʦʚ ʚ ʧʦʣʪʦʨʘ ʨʘʟʘ ʤʝʥʴʰʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ                          

ʩ ʧʨʦʪʦʪʠʧʦʤ c [1] ʧʨʝʜʣʘʛʘʝʤʘʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʡ (ʵʢʦʥʦʤʠʯʥʦʡ). 

 

ʊʘʙʣʠʮʘ ï ʅʘʜʝʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʦʜʥʦʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘ ʪʝʩʪʦʚʦʡ 

ʚʳʙʦʨʢʝ ʤʦʜʝʣʴʥʳʭ ʩʣʫʯʘʡʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 
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ʇʨʠʤʝʨ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʨʘʟʤʝʨʫ ʯʘʩʪʠʮ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʨʝʚʝʩʥʦʡ ʧʳʣʠ [2] ʧʨʠ ʧʦʤʦʱʠ ʜʘʥʥʦʛʦ ʇʆ ʧʦʢʘʟʘʥ                   

ʥʘ ʨʠʩʫʥʢʝ 2. ɸʥʘʣʠʟ ʣʝʚʦʛʦ ʩʪʦʣʙʮʘ ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʥʝʤ ʪʘʙʣʠʮʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ  

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ.  

 

ʈʠʩʫʥʦʢ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ              

ʢ ʘʥʘʣʠʟʫ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʚʳʙʦʨʢʠ 
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3. ʉʧʝʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ, 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʄʠʥʠʤʘʣʴʥʦ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʩʦʥʘʣʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʨʘʙʦʪʳ                    

ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʧʘʢʝʪʦʤ ʩʦʩʪʘʚʣʷʝʪ 1 ʰʪʘʪʥʫʶ ʝʜʠʥʠʮʫ: ʧʨʦʜʚʠʥʫʪʳʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʇʂ ʩʦ ʟʥʘʥʠʝʤ MS Excel. 

ʇʝʨʝʯʝʥʴ ʟʘʜʘʯ, ʚʳʧʦʣʥʷʝʤʳʭ ʦʧʝʨʘʪʦʨʦʤ: 

¶ ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʛʨʘʬʠʯʝʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ; 

¶ ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʨʦʛʨʘʤʤʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʦʜʫʢʪʘ 

ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʥʘʯʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʫʨʘʚʥʝʥʠʡ; 

¶ ʋʩʪʨʘʥʝʥʠʝ ʧʨʠʯʠʥ, ʚʳʟʳʚʘʶʱʠʭ ʦʰʠʙʢʠ (ʥʝʢʦʨʨʝʢʪʥʳʝ 

ʚʳʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ), ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ               

ʠ ʧʘʨʘʤʝʪʨʦʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. 

ʉʠʩʪʝʤʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʇʆ: 

¶ ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ Windows; 

¶ ʉʪʘʥʜʘʨʪʥʳʡ ʧʘʢʝʪ MS Office Excel. 

4. ʋʩʣʦʚʠʷ ʧʝʨʝʜʘʯʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʧʘʢʝʪ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʧʨʦʛʨʘʤʤ 

ʇʆ άɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʦʜʥʦʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʠʩʧʝʨʩʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʳʣʠ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ 

ʧʨʦʩʪʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ ʤʦʤʝʥʪʦʚ ʩ ʵʪʘʣʦʥʥʳʤʠά ʨʘʟʨʘʙʦʪʘʥʦ ʚ ʨʘʤʢʘʭ 

ʚʳʧʦʣʥʝʥʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ. ɼʣʷ ʧʦʢʫʧʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʧʨʦʜʫʢʪʘ ʠʣʠ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʥʦʚʳʭ ʚʝʨʩʠʡ ʇʆ, ʘ ʪʘʢʞʝ 

ʤʦʜʠʬʠʢʘʮʠʠ ʩʪʘʨʦʡ, ʩʣʝʜʫʝʪ ʦʙʨʘʱʘʪʴʩʷ ʧʦ ʵʣʝʢʪʨʦʥʥʦʤʫ ʘʜʨʝʩʫ: 

willywonkazeus@gmail.ru 

ʀʣʠ ʧʦ ʪʝʣʝʬʦʥʫ: + 7 (989) 524 33 31 

ʂʦʥʪʘʢʪʥʳʡ ʘʜʨʝʩ: ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʫʣ. ʄʝʯʥʠʢʦʚʘ 154 ɸ 

ɹʘʨʘʥʠʯʝʥʢʦ ɺʘʜʠʤ ɺʣʘʜʠʤʠʨʦʚʠʯ 

 

5. ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 
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1. ɸʟʠʤʦʚʘ ʅ.ʅ., ɹʘʨʘʥʠʯʝʥʢʦ ɺ.ɺ., ɹʝʜʦʠʜʟʝ ʄ.ɺ., ʈʫʩʣʷʢʦʚ ɼ.ɺ., 

ʍʦʣʦʜʦʚʘ ʉ.ʅ., ʎʳʤʙʘʣʦʚ ɼ.ʉ., ʏʝʯʝʥʝʚ ɸ.ɺ., ʐʘʧʦʚʘʣʦʚ ɼ.ɸ., ʗʮʝʥʢʦ ʆ.ɺ. 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ άɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ 

ʦʜʥʦʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʳʣʝʚʳʭ ʯʘʩʪʠʮ ʧʦ ʨʘʟʤʝʨʫ ʥʘ ʦʩʥʦʚʝ 

ʙʘʟʳ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʚʝʢʪʦʨʦʚ, ʩʦʩʪʘʚʣʝʥʥʳʭ ʠʟ ʧʨʦʩʪʳʭ ʤʦʤʝʥʪʦʚ ʜʣʷ 

ʤʦʜʝʣʴʥʳʭ ʬʫʥʢʮʠʡά / ʉʚ-ʚʦ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʵʣ. ʨʝʩʫʨʩʘ ˉ25120 ʆʌʕʈʅʠʆ. 

ð άʅʘʫʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝά. 2023. ˉ 01 URL: 

ofernio.ru/portal/navigator/files/navigator_2023_1_58.pdf 

2. ɸʟʠʤʦʚʘ, ʅ. ʅ. ʉʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʳʣʠ ʠ ʫʨʦʚʥʝʡ ʰʫʤʘ              

ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ ʧʨʠ ʘʙʨʘʟʠʚʥʦʡ ʨʝʟʢʝ: ʩʧʝʮʠʘʣʴʥʦʩʪʴ 05.26.01 άʆʭʨʘʥʘ ʪʨʫʜʘ 

(ʧʦ ʦʪʨʘʩʣʷʤ)ά: ʜʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ / ɸʟʠʤʦʚʘ ʅʘʪʘʣʴʷ ʅʠʢʦʣʘʝʚʥʘ, 2020. ï 165 ʩ. 
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ʂʆʄʇʔʖʊɽʈʅɸʗ ʇʈʆɻʈɸʄʄɸ άʈɸʉʏɽʊ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆ-

ɺʈɽʄɽʅʅʓʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʆɿʆʅʆɺʓʍ ɼʓʈ, 

ʀʅʀʎʀʀʈʆɺɸʅʅʓʍ ʈɽɸʂʊʀɺʅʓʄʀ ʉʊʈʋʗʄʀ 

ɾʀɼʂʆʊʆʇʃʀɺʅʓʍ ʈɸʂɽʊ-ʅʆʉʀʊɽʃɽʁά 

 

COMPUTER PROGRAM άNUMERICAL EVALUATION OF THE TIME 

AND SPACE SCALES HARACTERIZING ROCKET-INDUSED OZONE 

HOLEά 

 

ɹʘʨʘʥʠʯʝʥʢʦ ɺ.ɺ., ɻʨʳʟʣʦʚ ɺ.ɼ., ʃʘʜʦʰʘ ɽ.ʅ., ʈʘʭʤʘʥʦʚ ɸ.ʀ., 

ʎʳʤʙʘʣʦʚ ɼ.ʉ., ʗʮʝʥʢʦ ʆ.ɺ. 

 

Baranichenko V.V., Gryizlov V.D., Ladosha E.N., Rachmanov A.I., 

TSyimbalov D.S., YAtsenko O.V. 

 

ʋɼʂ 517.958:533.7 

ɻʈʅʊʀ 27.35.17 

ɹɹʂ 22.253.3 

ʅʦʤʝʨ ʆʌʕʈʅʠʆ:         25261 

ɼʘʪʘ ʨʝʛʠʩʪʨʘʮʠʠ: 27.12.2023 

 
ɸʥʥʦʪʘʮʠʷ. ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 'ʈʘʩʯʝʪ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʟʦʥʦʚʳʭ ʜʳʨ, ʠʥʠʮʠʠʨʦʚʘʥʥʳʭ 

ʨʝʘʢʪʠʚʥʳʤʠ ʩʪʨʫʷʤʠ ʞʠʜʢʦʪʦʧʣʠʚʥʳʭ ʨʘʢʝʪ-ʥʦʩʠʪʝʣʝʡ' ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʦʪ ʪʝʭʥʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʨʘʢʝʪʥʦʡ 

ʪʝʭʥʠʢʠ. ʆʥʦ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʧʘʨʘʤʝʪʨʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ 

ʠ ʫʱʝʨʙʦʚ ʚʩʣʝʜʩʪʚʠʝ ʟʘʧʫʩʢʘ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʥʘʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʇʆ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʯʠʩʣʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʠ ʜʠʥʘʤʠʢʠ ʨʘʩʩʘʩʳʚʘʥʠʷ ʨʘʢʝʪʥʦʡ ʦʟʦʥʦʚʦʡ ʜʳʨʳ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʨʠʩʢʦʚ (ʫʱʝʨʙʦʚ). 

ʅʘʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʇʆ - ʦʧʝʨʘʪʠʚʥʦ ʦʮʝʥʠʚʘʪʴ ʨʘʟʤʝʨ ʠ ʚʨʝʤʷ ʞʠʟʥʠ ʦʟʦʥʦʚʳʭ 

ʜʳʨ ʧʨʠ ʟʘʧʫʩʢʝ ʚʩʝʭ ʩʦʚʨʝʤʝʥʥʳʭ ɾʈʅ. ʆʩʥʦʚʫ ʟʘʣʦʞʝʥʥʦʡ ʚ ʇʆ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʠʩʩʠʧʘʮʠʠ ʩʣʝʜʦʚʦʛʦ ʦʙʣʘʢʘ ɾʈʅ ʚ ʩʪʨʘʪʦʩʬʝʨʝ 

ʩʦʩʪʘʚʣʷʶʪ ʪʨʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʝ ʝʛʦ ʨʘʩʩʝʠʚʘʥʠʝ ʧʨʠ 

ʧʘʨʘʣʣʝʣʴʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʜʚʫʭ ʚʝʱʝʩʪʚ-ʨʘʟʨʫʰʠʪʝʣʝʡ (OH ʠ NO) ʩ ʦʟʦʥʦʤ, 

ʢʦʪʦʨʦʝ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʫʰʝʥʠʶ ʧʦʩʣʝʜʥʝʛʦ ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʤʠʥʠʤʘʣʴʥʳʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ: ʆʉ: Windows 7 ʠ ʚʳʰʝ; ʇʨʦʮʝʩʩʦʨ: Intel Pentium 1.10 ɻʮ.; 

ʄʠʥʠʤʘʣʴʥʦ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʩʦʥʘʣʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʧ 

 

Abstract. The developed software ñCalculation of the spatio-temporal 

characteristics of ozone holes initiated by jet streams of liquid-fuel launch vehiclesò is 

intended for use in the field of environmental protection from the man-made impacts of 

rocket technology. It allows you to perform a parametric assessment of environmental 

risks and damages resulting from the launch of rocket and space technology. The 

functional purpose of this software is to calculate the spatio-temporal parameters and 

dynamics of the resorption of the rocket ozone hole, which is important for the 

environmental and economic assessment of associated risks (damages). The purpose of 

this software is to quickly assess the size and lifetime of ozone holes during the launch of 
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all modern liquid rocket plants. The basis of the mathematical model of the dissipation of 

a trace cloud of liquid gas in the stratosphere in the software is made up of three 

differential equations that describe its dissipation during the parallel interaction of two 

destructive substances (OH and NO) with ozone, which leads to the destruction of the 

latter. The software is executed on a personal computer with the following minimum 

requirements : OS: Windows 7 and higher; Processor: Intel Pentium 1.1     

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʆɿʆʅʆɺɸʗ ɼʓʈɸ, ɾʀɼʂʆʊʆʇʃʀɺʅɸʗ ʈɸʂɽʊɸ-

ʅʆʉʀʊɽʃʔ, ɺɽʑɽʉʊɺʆ-ʈɸɿʈʋʐʀʊɽʃʔ, ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆ-ɺʈɽʄɽʅʅʆʁ 

ʄɸʉʐʊɸɹ, ʈɽɸʂʊʀɺʅɸʗ ʉʊʈʋʗ, ʇɽʈɺʀʏʅʆɽ ɺʆɿʄʋʑɽʅʀɽ, 

ɼʀʉʉʀʇɸʎʀʗ, ʍʀʄʀʏɽʉʂʀɽ ʈɽɸʂʎʀʀ, ʄɸʊɽʄɸʊʀʏɽʉʂɸʗ ʄʆɼɽʃʔ, 

ʂʆʄɹʀʅʀʈʆɺɸʅʅʓʁ ɸʃɻʆʈʀʊʄ. 

 

Key words: OZONE HOLE, LIQUID-FUELED ROCKET, SUBSTANCE-

DESTRUCTOR, TIME AND SPACE SCALE, REACTIVE SPRAY, PRIMARY 

EXCITATION, DISSIPATION, CHEMICAL REACTIONS, MATHEMATICAL MODEL, 

COMBINED ALGORITHM. 

 

1. ʌʫʥʢʮʠʦʥʘʣʴʥʦ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʜʫʢʪʘ, ʦʙʣʘʩʪʴ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ, 

ʝʛʦ ʦʛʨʘʥʠʯʝʥʠʷ 

ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ άʈʘʩʯʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʟʦʥʦʚʳʭ ʜʳʨ, ʠʥʠʮʠʠʨʦʚʘʥʥʳʭ ʨʝʘʢʪʠʚʥʳʤʠ 

ʩʪʨʫʷʤʠ ʞʠʜʢʦʪʦʧʣʠʚʥʳʭ ʨʘʢʝʪ-ʥʦʩʠʪʝʣʝʡά (ʜʘʣʝʝ ʇʆ) ʧʨʝʜʥʘʟʥʘʯʝʥʦ         

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʦʪ ʪʝʭʥʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ 

ʨʘʢʝʪʥʦʡ ʪʝʭʥʠʢʠ. ʆʥʦ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʧʘʨʘʤʝʪʨʠʯʝʩʢʫʶ ʦʮʝʥʢʫ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʠ ʫʱʝʨʙʦʚ ʚʩʣʝʜʩʪʚʠʝ ʟʘʧʫʩʢʘ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ 

ʪʝʭʥʠʢʠ. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʇʆ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʯʠʩʣʝʥʠʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʜʠʥʘʤʠʢʠ ʨʘʩʩʘʩʳʚʘʥʠʷ ʨʘʢʝʪʥʦʡ 

ʦʟʦʥʦʚʦʡ ʜʳʨʳ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʨʠʩʢʦʚ (ʫʱʝʨʙʦʚ). ʇʆ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ        

ʥʘ ʇʂ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʩʯʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʟʦʥʦʚʳʭ ʜʳʨ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʚʩʝ ʪʠʧʳ ʩʦʚʨʝʤʝʥʥʳʭ                

ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʞʠʜʢʦʪʦʧʣʠʚʥʳʭ ʨʘʢʝʪ ʢʦʩʤʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʉʦʧʨʦʚʦʞʜʘʶʱʠʝ ʟʘʧʫʩʢʠ ʞʠʜʢʦʪʦʧʣʠʚʥʳʭ ʨʘʢʝʪ-ʥʦʩʠʪʝʣʝʡ (ɾʈʅ) 

ʣʦʢʘʣʴʥʳʝ ʦʟʦʥʦʚʳʝ ʜʳʨʳ ʠʥʠʮʠʠʨʫʶʪʩʷ ʚʳʙʨʦʩʦʤ ʚ ʩʪʨʘʪʦʩʬʝʨʫ 

ʛʠʜʨʦʢʩʠʣ-ʨʘʜʠʢʘʣʘ ʠ ʦʢʠʩʠ ʘʟʦʪʘ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ                                   

ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʤʘʩʰʪʘʙʦʚ ʤʥʦʛʦʢʨʘʪʥʦ ʫʪʦʯʥʷʣʠʩʴ 
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ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ɾʈʅ ʧʝʨʚʳʭ ʧʦʢʦʣʝʥʠʡ [1-2] ʠ ʩʦʩʪʦʷʣʠ ʚ ʫʪʦʯʥʝʥʠʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʨʘʩʯʝʪʥʳʭ ʤʝʪʦʜʠʢ. ʇʨʠ ʵʪʦʤ ʧʘʨʘʤʝʪʨʳ 

ʧʝʨʚʠʯʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʩʪʘʚʘʣʠʩʴ ʦʪʚʝʯʘʶʱʠʤʠ ʦʩʥʦʚʥʳʤ ɾʈʅ ʪʦʛʦ 

ʧʝʨʠʦʜʘ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʨʝʜʩʪʚ άʢʦʩʤʠʯʝʩʢʦʛʦ ʠʟʚʦʟʘά                               

ʠ ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʵʪʠʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ ʧʝʨʝʜʝʣ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʪʨʝʙʫʶʪ 

ʧʦʩʪʦʷʥʥʦ ʫʪʦʯʥʷʪʴ ʪʘʢʠʝ ʦʮʝʥʢʠ. ɺ ʪʘʢʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʚʘʞʥʦ ʫʧʨʦʩʪʠʪʴ 

ʠʤʝʶʱʠʝʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʦʜʝʣʠ ʜʦ ʫʨʦʚʥʷ ʩʪʘʥʜʘʨʪʥʳʭ 

ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʇʆ ï ʦʧʝʨʘʪʠʚʥʦ 

ʦʮʝʥʠʚʘʪʴ ʨʘʟʤʝʨ ʠ ʚʨʝʤʷ ʞʠʟʥʠ ʦʟʦʥʦʚʳʭ ʜʳʨ ʧʨʠ ʟʘʧʫʩʢʝ ʚʩʝʭ 

ʩʦʚʨʝʤʝʥʥʳʭ ɾʈʅ. 

ɼʠʥʘʤʠʢʘ ʟʘʧʫʩʢʦʚ ʦʨʙʠʪʘʣʴʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ (ʂɸ)                  

ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1. ʇʨʝʜʧʦʣʘʛʘʷ ʪʨʝʥʜ ʯʠʩʣʘ 

ʟʘʧʫʩʢʦʚ ʂɸ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʣʠʯʥʳʭ ɾʈʅ ʣʠʥʝʡʥʳʤ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ (ʩʤ. 

ʨʠʩ. 1), ʯʪʦ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ɾʈʅ ʪʠʧʘ CZ ʠ Falcon (+1.5 ʟʘʧʫʩʢʘ ʚ ʛʦʜ 

ʢʘʞʜʳʡ), ʢʦʪʦʨʳʝ ʚʳʪʝʩʥʷʶʪ ʩ ʨʳʥʢʘ άʢʦʩʤʠʯʝʩʢʦʛʦ ʠʟʚʦʟʘά ʦʪʝʯʝʩʪʚʝʥʥʳʡ 

ʉʦʶʟ (ʛʦʜʦʚʦʡ ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʣʷʝʪ +1/2 ʟʘʧʫʩʢʘ) ʠ ʧʨʦʯʠʝ ʠʟʜʝʣʠʷ, 

ʩʦʚʦʢʫʧʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʩʦʢʨʘʱʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ ʦʜʥʫ ʝʜʠʥʠʮʫ 

ʚ ʛʦʜ.  

ɺ ʢʦʥʪʝʢʩʪʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʇʆ ʚʘʞʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʈʅ ʷʚʣʷʶʪʩʷ ʠʭ ʤʘʩʩʦʚʳʝ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ, ʨʘʩʭʦʜʥʳʝ, ʘ ʪʘʢʞʝ 

ʩʦʙʩʪʚʝʥʥʦ ʭʠʤʠʯʝʩʢʠʝ ï ʪ.ʝ. ʠʩʧʦʣʴʟʫʝʤʦʝ ʪʦʧʣʠʚʦ, ʦʢʠʩʣʠʪʝʣʴ                             

ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ 

ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1. ʅʝʜʦʩʪʫʧʥʳʝ ʟʥʘʯʝʥʠʷ ʟʜʝʩʴ 

ʚʦʩʧʦʣʥʝʥʳ ʦʮʝʥʢʘʤʠ ʠ ʧʦʤʝʯʝʥʳ ʟʚʝʟʜʦʯʢʦʡ. 
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ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʟʘʧʫʩʢʘ ʨʘʟʣʠʯʥʳʭ ʈʅ ʚ ʜʚʘ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ  

 

ʊʘʙʣʠʮʘ 1 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ɾʈʅ, ʚʘʞʥʳʝ 

ʜʣʷ ʦʮʝʥʢʠ ʦʟʦʥʦʚʦʡ ʵʢʦʣʦʛʠʯʥʦʩʪʠ 

ɾʈʅ 

ʇʘʨʘʤʝʪʨ 
Atlas V C Z ʉʦʶʟ VI  

ʎʠʢʣʦʥ 

III  

Falcon 

IX  

ʇʨʦʪʦʥ 

M 

ʄ, ʪ 390 850 307 260 550 700 

M1, ʪ 183 590 159 140
*
 409 430 

ʊʦʧʣʠʚʦ ʢʝʨʦʩʠʥ  ʢʝʨʦʩʠʥ ʢʝʨʦʩʠʥ ʢʝʨʦʩʠʥ ʢʝʨʦʩʠʥ ʛʝʧʪʠ 

ʆʢʠʩʣʠʪʝʣʴ O2  O2 O2 O2 O2 ʘʤʠʣ 

t1, ʩ 184 173 140 170
*
 162 121 

ʆʢʠʩʣʠʪʝʣʴ 

/ 

ʊʦʧʣʠʚʦ 

73/27 2.5
*
 2.47 2.5

*
 2.5

*
 2.6 

ʈʘʩʭʦʜ, ʢʛ/ʩ 1000 3400 1140 820 2520 3560 

P, ʘʪʤ 250 60 - 250
*
 60 60 - 250

*
 97 169 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣ. 1 ʜʘʥʥʳʭ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʩʦʚʨʝʤʝʥʥʳʭ ʈʅ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʢʝʨʦʩʠʥ ʩ ʫʩʣʦʚʥʦʡ 
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ʬʦʨʤʫʣʦʡ ʉ7ʅ13 ʠ ʞʠʜʢʠʡ ʢʠʩʣʦʨʦʜ. ʇʨʠ ʵʪʦʤ ʩʦʦʪʥʦʰʝʥʠʝ ʦʢʠʩʣʠʪʝʣʴ ï 

ʪʦʧʣʠʚʦ ʙʣʠʟʢʦ ʢ 2.5, ʜʘʚʣʝʥʠʝ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 

ʜʠʘʧʘʟʦʥʦʤ 60 ï 250 ʘʪʤ., ʘ ʩʝʢʫʥʜʥʳʡ ʨʘʩʭʦʜ ʢʦʤʧʦʥʝʥʪʦʚ ʪʦʧʣʠʚʘ                   

(ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ) ʟʘʢʣʶʯʝʥ ʚ ʧʨʝʜʝʣʘʭ 800 ï 3500 ʢʛ/ʩ. 

ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʫʩʪʘʨʝʚʰʘʷ ɾʈʅ άʇʨʦʪʦʥά, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʦʡ ʦʮʝʥʠʚʘʣʠʩʴ ʚ ʨʘʙʦʪʘʭ [2-3]. ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ 

ʠʟʜʝʣʠʷ ʷʚʣʷʝʪʩʷ ʟʘʛʨʷʟʥʝʥʠʝ ʦʟʦʥʦʩʬʝʨʳ ʩʨʘʟʫ ʜʚʫʤʷ ʧʘʨʘʣʣʝʣʴʥʦ 

ʜʝʡʩʪʚʫʶʱʠʤʠ ʨʘʟʨʫʰʠʪʝʣʷʤʠ O3 ï ʨʘʜʠʢʘʣʘʤʠ ʆʅ ʠ NO. 

ʂʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ ʜʠʥʘʤʠʢʠ ʨʘʢʝʪʥʳʭ 

ʦʟʦʥʦʚʳʭ ʜʳʨ ʠʛʨʘʶʪ ʜʚʘ ʵʣʝʤʝʥʪʘ ï ʢʦʨʨʝʢʪʥʦʝ ʦʧʠʩʘʥʠʝ ʥʘʯʘʣʴʥʦʛʦ 

ʚʦʟʤʫʱʝʥʠʷ ʠ ʚʝʨʥʳʡ ʫʯʝʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʠʩʩʠʧʘʮʠʠ ʩʣʝʜʦʚʦʛʦ ʦʙʣʘʢʘ              

ʚ ʦʟʦʥʦʩʬʝʨʝ. ʉʦʛʣʘʩʥʦ [2,3] ʨʘʩʯʝʪ ʧʦʛʦʥʥʦʡ ʧʣʦʪʥʦʩʪʠ [OH](H)                        

ʚ ʨʝʘʢʪʠʚʥʦʤ ʩʣʝʜʝ ʈʅ (H ï ʚʳʩʦʪʘ) ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʤʦʜʝʣʠ ʨʘʟʛʦʥʥʦʡ 

ʜʠʥʘʤʠʢʠ ʠ ʤʝʪʦʜʠʢʝ ʨʘʩʯʝʪʘ ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ [3]. 

ɺʘʨʠʘʥʪʘʤʠ ʧʦʩʣʝʜʥʝʡ ʷʚʣʷʶʪʩʷ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʤʘʪʝʨʠʘʣʴʥʦʛʦ 

ʙʘʣʘʥʩʘ, ʩʦʜʝʨʞʘʱʝʡ ʢʦʥʩʪʘʥʪʳ ʨʘʚʥʦʚʝʩʠʷ ʜʣʷ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʤʝʞʜʫ 

ʫʯʠʪʳʚʘʝʤʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʤʠʥʠʤʠʟʘʮʠʠ 

ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʘʛʠʨʫʶʱʝʡ ʩʠʩʪʝʤʳ.  

ɺ ʨʘʩʯʝʪʘʭ ʭʠʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 

ʨʝʘʣʠʟʫʶʱʝʛʦʩʷ ʚ ʨʝʘʢʪʠʚʥʦʡ ʩʪʨʫʝ ɾʈʅ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʵʚʦʣʶʮʠʠ 

ʩʣʝʜʦʚʦʛʦ ʦʙʣʘʢʘ, ʦʙʝ ʤʝʪʦʜʠʢʠ ʪʨʝʙʫʶʪ ʚʳʙʨʘʪʴ ʘʜʝʢʚʘʪʥʳʡ άʭʠʤʠʯʝʩʢʠʡ 

ʙʘʟʠʩά ʤʦʜʝʣʠ ï ʪ.ʝ. ʥʘʙʦʨ ʫʯʪʝʥʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʝʱʝʩʪʚ [4]. ɸʥʘʣʠʟ 

ʪʝʨʤʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʛʦʨʝʥʠʠ ʞʠʜʢʠʭ ʨʘʢʝʪʥʳʭ 

ʪʦʧʣʠʚ ʚʝʱʝʩʪʚ ʧʦʟʚʦʣʷʝʪ ʦʛʨʘʥʠʯʠʪʴʩʷ ʩʣʝʜʫʶʱʠʤ ʩʦʩʪʘʚʦʤ ʧʨʦʜʫʢʪʦʚ 

ʨʝʘʢʮʠʠ: ʉʆ ï ʆ ï ʉʆ2 ï ʆ2 ï OH ï H ï H2O ï H2 ï C2H2 ï N2 ï NO 

(ʨʘʟʨʫʰʠʪʝʣʠ ʩʪʨʘʪʦʩʬʝʨʥʦʛʦ ʦʟʦʥʘ ʚʳʜʝʣʝʥʳ ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ). 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʝʨʚʠʯʥʦʝ ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʝ ʚʦʟʤʫʱʝʥʠʝ ʦʟʦʥʦʩʬʝʨʳ 

ʨʝʘʢʪʠʚʥʳʤ ʚʳʙʨʦʩʦʤ ɾʈʅ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʷʤʠ: 

v(H) º 0.025
.
(H + 10000) ,                                                                                      (1) 

r ini(H, 1m#) º 1

16000/5 e108.27.21.0 mH H #-Ö-  ,                                                             (2) 
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ʩ/ʩ (H) º r/r(H)  º 45.8
.
10

6
/[(9.8

.
10

4 
ï H) (H + 10000)] ï ʫʧʣʦʪʥʝʥʠʝ,         (3) 

ci,H /c (H) º 1.15
.
10

9
/[ i (9.8

.
10

4 
ï H) (H + 10000)] ï ʭʠʤʠʯʝʩʢʦʝ ʚʦʟʤʫʱʝʥʠʝ, (4) 

TH /TH (H) º (9.8
.
10

4 
ï H)/(H + 10000) ï ʩʪʝʧʝʥʴ ʥʘʛʨʝʚʘ,                                (5) 

min)]
e

e
ln()([e)( ­Ö+=
ä

ä PRTTgT,PG

j

c

c

j

j

c

j

j

j ,                                                            (6) 

)(ln)()()( 0

0

00 TTS
T

T
TCTTCTHTg jjPjPjj ----+=   ,                                           (7)     

  nj = jc
e ,           nn

j

c

j

j
j ==ää e  ,          

 j = {ʉʆ, ʆ, ʉʆ2, ʆ2 , OH, H, H2O, H2, C2H2, N2, N} ,                                                 (8) 

b=an  .                                                                                                           (9) 

ɺ ʵʪʠʭ ʬʦʨʤʫʣʘʭ r ini ï ʥʘʯʘʣʴʥʳʡ ʨʘʜʠʫʩ ʩʣʝʜʘ, ʤ; ʅ ï ʚʳʩʦʪʘ, ʤ; 
1m# ï 

ʩʝʢʫʥʜʥʳʡ ʨʘʩʭʦʜ ʛʦʨʶʯʝʛʦ (ʠ ʦʢʠʩʣʠʪʝʣʷ ʩʫʤʤʘʨʥʦ), ʢʛ/ʩ; )(Tg j  ï 

ʪʝʨʤʦʭʠʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ j-ʛʦ ʚʝʱʝʩʪʚʘ, ɼʞ/ʤʦʣʴ; )( 0TH j  ï ʵʥʪʘʣʴʧʠʷ ʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ (298 ʂ), ɼʞ/ʤʦʣʴ; jPC ʠ Sj ï ʤʦʣʷʨʥʳʝ 

ʪʝʧʣʦʝʤʢʦʩʪʴ ʠ ʵʥʪʨʦʧʠʷ, ɼʞ/(ʤʦʣʴÖʛʨʘʜ); nj ï ʤʦʣʴʥʘʷ ʜʦʣʷ; ʩj ï 

ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʧʝʨʝʤʝʥʥʘʷ, ʠʩʢʣʶʯʘʶʱʘʷ ʦʪʨʠʮʘʪʝʣʴʥʦʩʪʴ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʧʨʠ ʯʠʩʣʝʥʥʦʤ ʨʝʰʝʥʠʡ ʫʨʘʚʥʝʥʠʡ; aï ʤʘʪʨʠʮʘ ʩʦʜʝʨʞʘʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʚʝʱʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ (ʫʛʣʝʨʦʜʘ ʉ, ʠ ʚʦʜʦʨʦʜʘ ʅ) ʚ ʢʦʤʧʦʥʝʥʪʘʭ ʩʤʝʩʠ; b ï 

ʚʝʢʪʦʨ ʢʦʣʠʯʝʩʪʚʘ (ʜʦʣʝʡ) ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʷʪ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚʝʱʝʩʪʚʘ. ɺ ʨʘʩʯʝʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʯʠʩʣʦʚʳʝ ʧʘʨʘʤʝʪʨʳ 

ʤʦʜʝʣʠ (1)-(9) ʩʦʛʣʘʩʥʦ [3]. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʟʘʣʦʞʝʥʥʦʡ ʚ ʇʆ ʤʦʜʝʣʠ ʠ ʪʦʯʥʦʩʪʠ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʟʫʣʴʪʘʪʳ ʩʮʝʥʘʨʥʳʭ ʨʘʩʯʝʪʦʚ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʨʝʘʢʪʠʚʥʦʡ ʩʪʨʫʠ ʩʦʧʦʩʪʘʚʣʷʣʠʩʴ ʩ ʜʘʥʥʳʤʠ [5]. ʂʨʦʤʝ ʪʦʛʦ, 

ʫʯʠʪʳʚʘʷ, ʯʪʦ ʨʝʰʝʥʠʝ ʧʦʜʟʘʜʘʯʠ (6)-(9) ʜʦʣʞʥʦ ʥʝʧʨʝʨʳʚʥʳʤ ʦʙʨʘʟʦʤ 

ʟʘʚʠʩʝʪʴ ʦʪ ʚʩʝʭ ʬʠʛʫʨʠʨʫʶʱʠʭ ʚ ʥʝʡ ʧʘʨʘʤʝʪʨʦʚ, ʨʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ 

ʧʨʦʚʝʨʷʣʠʩʴ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʙʦʣʴʰʠʤ ʢʦʵʬʬʠʮʠʝʥʪʥʳʤ                                     

ʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤ ʚʦʟʤʫʱʝʥʠʷʤ.  
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ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʦʚʦʛʦ (ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʇʆ)                 

ʠ ʵʪʘʣʦʥʥʦʛʦ [5] ʨʘʩʯʝʪʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʪʨʫʢʪʫʨʥʦ-ʢʦʵʬʬʠʮʠʝʥʪʥʫʶ 

ʢʦʨʨʝʢʪʥʦʩʪʴ ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ. ɿʘʬʠʢʩʠʨʦʚʘʥʥʦʝ 

ʧʨʠ ʵʪʦʤ ʥʝʢʦʪʦʨʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʟʚʘʥʦ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, 

ʧʦʛʨʝʰʥʦʩʪʴʶ ʦʮʠʬʨʦʚʢʠ ʵʪʘʣʦʥʥʳʭ ʢʨʠʚʳʭ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʢʦʤʧʴʶʪʝʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʰʠʨʝʥʥʦʛʦ             

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʙʨʘʥʥʳʤ ʭʠʤʠʯʝʩʢʦʛʦ ʙʘʟʠʩʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʨʘʟʥʳʝ 

ʦʢʠʩʣʳ ʘʟʦʪʘ ʠ ʚʦʜʦʨʦʜʘ, ʧʨʠʚʦʜʠʪ ʢ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʠʤ ʢʦʥʮʝʥʪʨʘʮʠʷʤ 

ʩʦʩʪʘʚʣʷʶʱʠʭ (8), ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʪʦʛʦ ʞʝ ʯʠʩʣʘ 

ʘʪʦʤʦʚ (C, H, N, O) ʩʨʝʜʠ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʨʝʘʛʝʥʪʦʚ/ʧʨʦʜʫʢʪʦʚ.  

ʊʘʢʞʝ ʤʦʜʫʣʴ ʨʘʩʯʝʪʘ ʥʘʯʘʣʴʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʣʝʜʦʚʦʛʦ 

ʦʙʣʘʢʘ ʚ ʩʦʩʪʘʚʝ ʜʘʥʥʦʛʦ ʇʆ ʪʝʩʪʠʨʦʚʘʣʩʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʦʟʤʫʱʝʥʠʷʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʦʜʝʣʠ (DHi, Cpi, Si) ʠ ʫʩʣʦʚʠʡ ʨʘʩʯʝʪʘ. ʆʢʘʟʘʣʦʩʴ,                  

ʯʪʦ ʩʣʫʯʘʡʥʘʷ ʚʘʨʠʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ DHi, Cpi, Si ʥʘ ʫʨʦʚʥʝ ° 1 % ʧʨʠʚʦʜʷʪ 

ʢ ʠʟʤʝʥʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ni ʥʘ ° 3 %, ʠʟʤʝʥʝʥʠʝ ʜʘʚʣʝʥʠʷ ʥʘ 1 % 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ni ʥʘ ʜʦʣʠ ʧʨʦʮʝʥʪʘ, ʘ 1 %-ʝ ʠʟʤʝʥʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ï ʠʟʤʝʥʝʥʠʝʤ ʨʘʩʯʝʪʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʧʨʦʮʝʥʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʩʪʘʚʣʷʶʱʘʷ ʘʣʛʦʨʠʪʤʠʯʝʩʢʫʶ ʦʩʥʦʚʫ                      

ʇʆ ʤʦʜʝʣʴ ʪʝʨʤʦʭʠʤʠʠ ʥʘʯʘʣʴʥʦʛʦ ʚʦʟʤʫʱʝʥʠʷ ʠ ʫʩʪʦʡʯʠʚʘ ʢʘʢ ʩʪʨʫʢʪʫʨʥʦ, 

ʪʘʢ ʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠ. 

ʆʩʥʦʚʫ ʟʘʣʦʞʝʥʥʦʡ ʚ ʇʆ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʠʩʩʠʧʘʮʠʠ 

ʩʣʝʜʦʚʦʛʦ ʦʙʣʘʢʘ ɾʈʅ ʚ ʩʪʨʘʪʦʩʬʝʨʝ ʩʦʩʪʘʚʣʷʶʪ ʪʨʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʝ ʝʛʦ ʨʘʩʩʝʠʚʘʥʠʝ ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʜʚʫʭ ʚʝʱʝʩʪʚ-ʨʘʟʨʫʰʠʪʝʣʝʡ (OH ʠ NO) ʩ ʦʟʦʥʦʤ, ʢʦʪʦʨʦʝ ʧʨʠʚʦʜʠʪ                      

ʢ ʨʘʟʨʫʰʝʥʠʶ ʧʦʩʣʝʜʥʝʛʦ: 

d[O3](t)/dt = {(kOHÖ[OH]ph + kNOÖ[NO]ph)Ö[O3] ph}  ï {( kOHÖ[OH](t) + 

kNOÖ[NO](t))Ö[O3](t)} +   

+ {([O3]ph ï [O3](t))Ödlnr(t)/dt} ,               [O3](0) = [O3]ph + D[O3](0) ,              (10) 

  d[OH](t)/dt = {kOHÖ[OH]ph Ö[O3] ph}  ï  { kOHÖ[OH](t) Ö[O3](t)} +   

 + {([OH] ph ï [OH](t))Ödlnr(t)/dt} ,           [OH](0) = [OH]ph + D[OH](0) ,          (11) 
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  d[NO](t)/dt = {kNOÖ[NO]ph Ö[O3] ph}  ï  { kNOÖ[NO](t) Ö[O3](t)} +    

                     + {([NO] ph ï [NO](t))Ödlnr(t)/dt} ,          [NO](0) = [NO]ph + 

D[NO](0) .        (12) 

ɺ ʫʨʘʚʥʝʥʠʷʭ (10)-(12) ʢʚʘʜʨʘʪʥʳʝ ʩʢʦʙʢʠ ʦʟʥʘʯʘʶʪ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ, ʧʦʜʩʪʨʦʯʥʳʡ ʠʥʜʝʢʩ άphά ï ʝʛʦ ʬʦʥʦʚʳʡ 

ʫʨʦʚʝʥʴ, ʘ ʚʝʣʠʯʠʥʳ kOH ʠ kNO ï (ʢʦʥʩʪʘʥʪʳ) ʩʢʦʨʦʩʪʠ ʨʘʟʨʫʰʝʥʠʷ ʦʟʦʥʘ                  

ʚ ʨʝʘʢʮʠʠ ʩ ʛʠʜʨʦʩʢʠʣ-ʨʘʜʠʢʘʣʦʤ ʠ ʦʢʠʩʴʶ ʘʟʦʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʌʠʛʫʨʠʨʫʶʱʘʷ ʚ ʵʪʠʭ ʫʨʘʚʥʝʥʠʷʭ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʜʠʫʩʘ ʩʣʝʜʦʚʦʛʦ ʦʙʣʘʢʘ          

ʦʪ ʚʨʝʤʝʥʠ r(t) ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ [3]:  

r(t) = r ini Ö [(1 + ʘÖt)Ö(1 + b
3
/aÖt 2)]1/2

 ,                                       (13) 

ʚ ʢʦʪʦʨʦʤ r ini ï ʥʘʯʘʣʴʥʳʡ ʨʘʜʠʫʩ ʩʣʝʜʦʚʦʛʦ ʦʙʣʘʢʘ, ʘ ʠ b ï ʧʦʩʪʦʷʥʥʳʝ, 

ʦʪʚʝʯʘʶʱʠʝ ʝʛʦ ʨʘʩʩʝʠʚʘʥʠʶ ʚ ʩʪʨʘʪʦʩʬʝʨʝ ʚʩʣʝʜʩʪʚʠʝ ʧʝʨʚʠʯʥʦʛʦ ʠʤʧʫʣʴʩʘ 

ʨʝʘʢʪʠʚʥʦʡ ʩʪʨʫʠ ɾʈʅ ʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʂʦʨʨʝʢʪʥʘʷ ʠʥʠʮʠʘʣʠʟʘʮʠʷ ʫʨʘʚʥʝʥʠʡ (10)-(13) ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʳʙʦʨ 

ʚʝʨʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʥʩʪʘʥʪ ʩʢʦʨʦʩʪʠ ʨʝʘʛʠʨʦʚʘʥʠʷ, ʢʦʥʩʪʘʥʪ ʜʠʩʩʠʧʘʮʠʠ 

ʩʣʝʜʦʚʦʛʦ ʦʙʣʘʢʘ, ʘ ʪʘʢʞʝ ʫʨʦʚʥʷ ʧʝʨʚʠʯʥʦʛʦ ʨʘʢʝʪʥʦʛʦ ʚʦʟʤʫʱʝʥʠʷ 

ʭʠʤʠʯʝʩʢʠ ʩʧʝʮʠʬʠʯʥʳʤ ʨʝʘʢʪʠʚʥʳʤ ʚʳʙʨʦʩʦʤ (1)-(9). ʈʘʩʩʤʦʪʨʠʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʪʜʝʣʴʥʳʝ ʵʪʘʧʳ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʵʪʦʡ ʯʘʩʪʠ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʚ ʇʆ ʤʦʜʝʣʠ. 

ɺ ʧʨʝʥʝʙʨʝʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʚ ʥʘʰʝʡ 

ʩʠʪʫʘʮʠʠ ʥʝʟʥʘʯʠʪʝʣʴʥʘ, ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ [3] ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʫʶ 

ʯʠʩʣʦʚʫʶ ʦʮʝʥʢʫ ʜʣʷ kOH ʠ kNO: 

kOH = 3.5Ö10
ï14 
,   ʩʤ

3
/ʩ ,                                                   (14) 

kNO = 1.1Ö10
ï15

 ,   ʩʤ
3
/ʩ .                                                   (15)  

 

ʂʦʵʬʬʠʮʠʝʥʪ ʘ ʚ ʫʨʘʚʥʝʥʠʷʭ (10)-(13) ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʝʧʝʥʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʤʦʱʥʦʡ ʪʫʨʙʫʣʠʟʘʮʠʠ ʦʟʦʥʦʩʬʝʨʳ ʨʝʘʢʪʠʚʥʦʡ ʩʪʨʫʝʡ ɾʈʅ. 

ʆʯʝʚʠʜʥʦ, ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʟʘʚʠʩʠʪ ʦʪ ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ                                      

ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʣʥʦʡ ʩʪʘʨʪʦʚʦʡ ʤʘʩʩʳ ʈʅ [4]. ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʧʣʘʥʘ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʨʘʩʩʤʦʪʨʠʤ ʪʨʠ ʛʨʘʜʘʮʠʠ ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ 
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ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʢʝʪʥʦʛʦ ʪʦʧʣʠʚʘ 1000, 2000 ʠ 3000 ʢʛ/ʩ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʪʘʨʪʦʚʦʡ ʤʘʩʩʝ ʢʦʤʧʣʝʢʩʘ 250, 500 ʠ 750 ʪʦʥʥ. ɺʳʙʨʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʣʠʯʠʥʘ ʘ, ʨʘʚʥʘʷ: 

a = ɼ/r ini
2
 ,                                                                 (16)  

 

ʛʜʝ ɼ ï ʢʦʵʬʬʠʮʠʝʥʪ ʠʥʠʮʠʠʨʦʚʘʥʥʦʡ ɾʈʅ ʪʫʨʙʫʣʝʥʪʥʦʡ ʜʠʬʬʫʟʠʠ: 

 

ɼ = ʥʘʯʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʩʪʨʫʠ ³ ʩʢʦʨʦʩʪʴ ʠʩʪʝʯʝʥʠʷ ,                      (17) 

 

ʯʠʩʣʝʥʥʦ ʨʘʚʥʳʡ ʜʣʷ ʪʨʝʭ ʚʳʙʨʘʥʥʳʭ ʢʘʪʝʛʦʨʠʡ ʨʘʢʝʪ 7Ö10
6
, 10

7
                         

ʠ 1.25Ö10
7
 ʩʤ

2
/ʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʳʩʦʪʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʥʘʯʘʣʴʥʦʛʦ ʨʘʜʠʫʩʘ ʩʣʝʜʦʚʦʛʦ ʦʙʣʘʢʘ (ʚ ʩʝʯʝʥʠʠ 

ʩ ʦʩʪʘʪʦʯʥʦʡ ʧʦʩʪʫʧʘʪʝʣʴʥʦʡ ʵʥʝʨʛʠʝʡ ~ 10 % ʵʥʝʨʛʠʠ ʪʝʧʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ 

ʦʢʨʫʞʘʶ ʛʘʟʘ) ʧʨʠʦʙʨʝʪʘʝʪ ʚʠʜ (2). ʏʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʤʦʜʝʣʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2. 

ʊʘʙʣʠʮʘ 2 ï ʅʘʯʘʣʴʥʳʡ ʨʘʟʤʝʨ ʩʣʝʜʦʚʦʛʦ ʦʙʣʘʢʘ ɾʈʅ r ini, ʤ 

ʂʘʪʝʛʦʨʠʷ ɾʈʅ 

(ʩʝʢʫʥʜʥʳʡ ʨʘʩʭʦʜ 

ʪʦʧʣʠʚʘ, ʢʛ/ʩ) 
1000 2000 3000 

ɺʳʩʦʪʘ ʅ, ʢʤ 

20 16 23 28 

25 21 30 37 

30 28 40 49 

35 37 52 64 

40 48 68 84 

45 63 89 109 

50 82 116 142 

 

ʅʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʧʝʨʚʠʯʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʨʘʢʝʪʥʦʛʦ ʚʳʭʣʦʧʘ                         

ʩ ʦʟʦʥʦʩʬʝʨʥʳʤʠ ʛʘʟʘʤʠ ʚʨʝʤʷ t0 ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʧʦ ʬʦʨʤʫʣʝ:   

t0 º r ini/[(ʩʢʦʨʦʩʪʴ ʠʩʪʝʯʝʥʠʷ ï ʩʢʦʨʦʩʪʴ ɾʈʅ)Ötg(11
ʦ
)] ,                       (18) 

ʚ ʢʦʪʦʨʦʡ 11
ʦ
 ï ʪʠʧʠʯʥʳʡ ʫʛʦʣ ʨʘʩʢʨʳʪʠʷ ʪʫʨʙʫʣʝʥʪʥʦʡ ʩʪʨʫʠ. 
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ʉ ʫʯʝʪʦʤ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʚʳʩʦʪʥʦ-ʩʢʦʨʦʩʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ɾʈʅ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʫʨʘʚʥʝʥʠʶ (1), ʧʦʣʫʯʘʝʤ ʯʠʩʣʦʚʫʶ ʦʮʝʥʢʫ ʜʣʷ t0                              

ʢʘʢ ʬʫʥʢʮʠʠ ʚʳʩʦʪʳ ʠ ʩʪʘʨʪʦʚʦʡ ʤʘʩʩʳ ʠʣʠ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ, ʩʝʢʫʥʜʥʦʛʦ 

ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ (ʩʫʤʤʘʨʥʦ ʩ ʦʢʠʩʣʠʪʝʣʝʤ). ʈʝʟʫʣʴʪʘʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʚʳʯʠʩʣʝʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʇʆ, ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣ. 3.                   

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʵʪʠʭ ʜʘʥʥʳʭ, ʧʝʨʚʠʯʥʳʡ ʩʣʝʜ ɾʈʅ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 

ʦʯʝʥʴ ʢʦʨʦʪʢʦʛʦ (ʤʝʥʝʝ 1 ʩ) ʧʝʨʠʦʜʘ. ɿʘ ʵʪʦ ʚʨʝʤʷ ɾʈʅ ʧʨʦʣʝʪʘʝʪ ʤʝʥʝʝ 

ʢʠʣʦʤʝʪʨʘ, ʧʦʵʪʦʤʫ ʟʘʜʝʨʞʢʦʡ ʧʨʦʮʝʩʩʘ ʨʘʟʨʫʰʝʥʠʷ ï ʧʝʨʝʤʝʰʠʚʘʥʠʷ 

ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. 

ʊʘʙʣʠʮʘ 3 ï ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʚʠʯʥʦʛʦ ʩʣʝʜʦʚʦʛʦ 

ʦʙʣʘʢʘ ʈʅ t0, ʩ 

 

ʂʘʪʝʛʦʨʠʷ ʈʅ (ʩʝʢʫʥʜʥʳʡ ʨʘʩʭʦʜ 

ʪʦʧʣʠʚʘ, ʢʛ/ʩ) 
1000 2000 3000 

ɺʳʩʦʪʘ ʅ, ʢʤ 
ʉʢʦʨʦʩʪʴ ʈʅ, 

ʤ/ʩ 

20 750 0,04 0,05 0,06 

25 875 0,05 0,07 0,09 

30 1000 0,07 0,10 0,13 

35 1125 0,10 0,14 0,18 

40 1250 0,14 0,20 0,25 

45 1375 0,20 0,28 0,35 

50 1500 0,28 0,40 0,49 

 

ʍʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʪʨʘʪʦʩʬʝʨʥʦʡ 

ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʧʘʨʘʤʝʪʨ b ʦʧʨʝʜʝʣʠʤ ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ ʧʦʜʦʙʠʷ ʠ ʪʝʦʨʠʠ 

ʨʘʟʤʝʨʥʦʩʪʠ. ɿʜʝʩʴ ʦʯʝʚʠʜʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ: 

x
3
/ɼ = b

3
/a            ʠʣʠ               b = xÖ(a/ɼ)

1/3
 .                            (18) 

 

ʇʨʠ ʵʪʦʤ ʤʦʤʝʥʪʦʤ ʩʤʝʥʳ ʤʝʭʘʥʠʟʤʘ ʨʘʩʧʣʳʚʘʥʠʷ ʨʘʢʝʪʥʦʛʦ ʩʣʝʜʘ 

ʧʨʠʟʥʘʝʤ t
*
, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʡ ʫʩʣʦʚʠʶ: 

t
*
 = b

3
/a

2
 .                                                             (19)   

 



˿ͭͪΦ 36 ͙ ͘ 606Φ ˹͍͙͎͊͊ͭͦͪ ͍ ͙͔ͣͪ ͙ͤ͊ͯ͟ ͙ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ Ѕ лоόслύϥнлно 

ʈʘʩʩʯʠʪʘʥʥʳʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʇʆ ʟʥʘʯʝʥʠʷ a, b ʠ t
* 
ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 

4-6. ʈʘʩʯʝʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʫ ʵʥʝʨʛʝʪʠʢʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʨʘʢʝʪʥʦʛʦ 

ʩʣʝʜʘ ʩʦ ʩʪʨʘʪʦʩʬʝʨʥʳʤʠ ʛʘʟʘʤʠ ʩʦʩʪʘʚʣʷʝʪ ʨʝʘʢʪʠʚʥʳʡ ʠʤʧʫʣʴʩ ʩʪʨʫʠ. 

ʉʦʙʩʪʚʝʥʥʦ, ʘʪʤʦʩʬʝʨʥʘʷ ʪʫʨʙʫʣʝʥʪʥʦʩʪʴ ʥʘʯʠʥʘʝʪ ʧʨʝʚʘʣʠʨʦʚʘʪʴ ʧʨʠʤʝʨʥʦ 

ʯʝʨʝʟ ʯʘʩ ʥʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ ʦʟʦʥʦʩʬʝʨʳ ʠ ʪʦʣʴʢʦ ʯʝʨʝʟ ʪʨʦʝ-ʯʝʪʚʝʨʦ ʩʫʪʦʢ 

ï ʥʘ ʥʠʞʥʝʡ. 

ʊʘʙʣʠʮʘ 4 ï ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ a ʚ ʤʦʜʝʣʠ ʜʠʩʩʠʧʘʮʠʠ ʩʣʝʜʦʚʦʛʦ ʦʙʣʘʢʘ 

ɾʈʅ, ʩ
ï1 

 

ʂʘʪʝʛʦʨʠʷ ɾʈʅ (ʩʝʢʫʥʜʥʳʡ ʨʘʩʭʦʜ 

ʪʦʧʣʠʚʘ, ʢʛ/ʩ) 1000 2000 3000 

ɺʳʩʦʪʘ ʅ, ʢʤ 

20 2,69 1,92 1,60 

25 1,54 1,10 0,92 

30 0,89 0,63 0,53 

35 0,51 0,37 0,30 

40 0,30 0,21 0,18 

45 0,18 0,13 0,10 

50 0,10 0,07 0,06 

 

ʊʘʙʣʠʮʘ 5 ï ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ b ʚ ʤʦʜʝʣʠ ʜʠʩʩʠʧʘʮʠʠ ʩʣʝʜʦʚʦʛʦ ʦʙʣʘʢʘ 

ɾʈʅ, ʩ
ï1 

 

ʂʘʪʝʛʦʨʠʷ ɾʈʅ (ʩʝʢʫʥʜʥʳʡ ʨʘʩʭʦʜ 

ʪʦʧʣʠʚʘ, ʢʛ/ʩ) 1000 2000 3000 

ɺʳʩʦʪʘ ʅ, ʢʤ 

20 0,028 0,022 0,019 

25 0,025 0,020 0,018 

30 0,023 0,019 0,016 

35 0,022 0,017 0,015 

40 0,020 0,016 0,014 

45 0,019 0,015 0,013 

50 0,017 0,014 0,012 
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ʊʘʙʣʠʮʘ 6 ï ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ t
*
 ʚ ʤʦʜʝʣʠ ʜʠʩʩʠʧʘʮʠʠ ʩʣʝʜʦʚʦʛʦ 

ʦʙʣʘʢʘ ɾʈʅ, ʩ 

 

ʂʘʪʝʛʦʨʠʷ ɾʈʅ (ʩʝʢʫʥʜʥʳʡ ʨʘʩʭʦʜ 

ʪʦʧʣʠʚʘ, ʢʛ/ʩ) 1000 2000 3000 

ɺʳʩʦʪʘ ʅ, ʢʤ 

20 3,4Ö10
5
 3,5Ö10

5
 3,7Ö10

5
 

25 1,4Ö10
5
 1,5Ö10

5
 1,5Ö10

5
 

30 6,1Ö10
4
 6,2Ö10

4
 6,5Ö10

4
 

35 2,6Ö10
4
 2,6Ö10

4
 2,7Ö10

4
 

40 1,1Ö10
4
 1,1Ö10

4
 1,2Ö10

4
 

45 4,7Ö10
3
 4,8Ö10

3
 5,0Ö10

3
 

50 2,0Ö10
3
 2,1Ö10

3
 2,2Ö10

3
 

 

ʅʘʯʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʧʨʠ ʩʦʟʜʘʥʠʠ                                 

ʇʆ ʫʨʘʚʥʝʥʠʷʭ (10)-(13) ʩʣʫʞʘʪ ʢʦʥʮʝʥʪʨʘʮʠʠ [NO](0) ʠ [OH](0), 

ʧʨʠʚʝʜʝʥʥʳʝ ʢ ʥʘʯʘʣʴʥʦʤʫ ʧʦʧʝʨʝʯʥʦʤʫ ʨʘʟʤʝʨʫ ʩʣʝʜʦʚʦʛʦ ʦʙʣʘʢʘ r ini(H, 
1m#). 

ʇʦʣʘʛʘʷ, ʯʪʦ ʬʦʥʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʚʥʳ [NO]ph ʠ [OH]ph ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ,       

ʘ ʦʙʲʝʤʥʘʷ ʜʦʣʷ ʵʪʠʭ ʚʝʱʝʩʪʚ ʚ ʧʨʦʜʫʢʪʘʭ ʩʛʦʨʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ [NO]comb                    

ʠ [OH]comb, ʨʘʩʩʯʠʪʘʝʤ ʩʦʩʪʘʚ ʩʤʝʩʠ ʚ ʦʙʲʝʤʝ, ʦʛʨʘʥʠʯʝʥʥʦʤ r ini(H, 
1m#).              

ɿʜʝʩʴ ʨʝʘʢʪʠʚʥʳʡ ʚʳʙʨʦʩ ɾʈʅ ʜʦʩʪʠʛʘʝʪ ʜʦ ʬʦʥʦʚʦʛʦ ʫʨʦʚʥʷ, ʫʚʝʣʠʯʠʚ 

ʧʦʧʝʨʝʯʥʳʡ ʨʘʟʤʝʨ ʚ r ini(H, 
1m#)/3 ʨʘʟ (3 ʤ ï ʧʦʣʘʛʘʝʤʳʡ ʥʘʯʘʣʴʥʳʡ ʨʘʜʠʫʩ 

ʨʝʘʢʪʠʚʥʦʡ ʩʪʨʫʠ). ʌʦʨʤʫʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʠʚʝʜʝʥʥʳʭ ʨʘʩʩʫʞʜʝʥʠʡ 

ʜʘʝʪ ʥʘʯʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʘʣʳʭ ʧʨʠʤʝʩʝʡ (ʩ ʤʦʣʴʥʳʤʠ ʜʦʣʷʤʠ                                  

ʚ ʩʦʩʪʘʚʝ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ai), ʚʙʨʘʩʳʚʘʝʤʳʭ ʚ ʩʪʨʘʪʦʩʬʝʨʫ ʨʝʘʢʪʠʚʥʦʡ 

ʩʪʨʫʝʡ: 

Dci (0) º 6Ö10
18
Ö1m#ai/[v(H)Ör ini(H, 1m#)

2
]  ,    ʩʤ

ï3
 .                           (20) 

 

ʕʪʠ ʚʝʣʠʯʠʥʳ ʩʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ ʢ ʬʦʥʦʚʳʤ ʢʦʥʮʝʥʪʨʘʮʠʷʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ. 

ʈʘʩʩʯʠʪʘʥʥʳʝ ʦʧʠʩʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʫʨʦʚʥʠ ʥʘʯʘʣʴʥʦʛʦ ʚʦʟʤʫʱʝʥʠʷ 

ʦʟʦʥʦʩʬʝʨʳ ʜʣʷ ʢʝʨʦʩʠʥ-ʢʠʩʣʦʨʦʜʥʳʭ ʨʘʢʝʪ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 7,                                                                
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ʘ ʜʣʷ ʛʝʧʪʠʣ-ʘʤʠʣʴʥʦʡ ʨʘʢʝʪʳ άʇʨʦʪʦʥά ï ʚ ʪʘʙʣ. 8. ʕʪʠ ʚʝʣʠʯʠʥʳ 

ʠʩʧʦʣʴʟʫʝʤ ʥʠʞʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʢɻʩʧʝʨʠʤʝʥʪʘ ʧʨʠ ʧʦʤʦʱʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʇʆ. 

ʊʘʙʣʠʮʘ 7 ï ɺʳʙʨʦʩ ʚ ʩʪʨʘʪʦʩʬʝʨʫ ʛʠʜʨʦʢʩʠʣʘ D[OH](0) ʨʝʘʢʪʠʚʥʦʡ 

ʩʪʨʫʝʡ ʢʝʨʦʩʠʥ-ʢʠʩʣʦʨʦʜʥʳʭ ɾʈʅ, ʩʤ
ï3 

 

ʂʘʪʝʛʦʨʠʷ ɾʈʅ (ʩʝʢʫʥʜʥʳʡ ʨʘʩʭʦʜ 

ʪʦʧʣʠʚʘ, ʢʛ/ʩ) 
D[OH]

(0) 
[OH](0) 

D[OH](0)/[OH

](0) 
ɺʳʩʦʪʘ ʅ, ʢʤ 

20 
3,1Ö10

1

2
 3,0Ö10

5
 1,0Ö10

7
 

25 
1,5Ö10

1

2
 1,0Ö10

6
 1,5Ö10

6
 

30 
7,6Ö10

1

1
 3,0Ö10

6
 2,5Ö10

5
 

35 
3,9Ö10

1

1
 1,0Ö10

7
 3,9Ö10

4
 

40 
2,0Ö10

1

1
 2,0Ö10

7
 1,0Ö10

4
 

45 
1,1Ö10

1

1
 1,7Ö10

7
 6,6Ö10

3
 

50 
5,9Ö10

1

0
 1,2Ö10

7
 4,9Ö10

3
 

 

ʊʘʙʣʠʮʘ 8 ï ɺʳʙʨʦʩ ʚ ʩʪʨʘʪʦʩʬʝʨʫ ʛʠʜʨʦʢʩʠʣʘ D[OH](0) ʠ D[NO](0) 

ʨʝʘʢʪʠʚʥʦʡ ʩʪʨʫʝʡ ɾʈʅ άʇʨʦʪʦʥά, ʩʤ
ï3 

 

ʂʘʪʝʛʦʨʠʷ ɾʈʅ (ʩʝʢʫʥʜʥʳʡ 

ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʢʛ/ʩ) D[OH](0) D[NO](0) 

ɺʳʩʦʪʘ ʅ, ʢʤ 

20 2,0Ö10
12

 6,8Ö10
11

 

25 1,0Ö10
12

 3,3Ö10
11

 

30 5,1Ö10
11

 1,7Ö10
11

 

35 2,6Ö10
11

 8,7Ö10
10

 

40 1,4Ö10
11

 4,5Ö10
10

 

45 7,3Ö10
10

 2,4Ö10
10

 

50 4,0Ö10
10

 1,3Ö10
10
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ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ʚ ʪʝʢʫʱʝʡ ʚʝʨʩʠʠ ʇʆ ʟʘʜʘʶʪʩʷ ʦʧʝʨʘʪʦʨʦʤ ʚʨʫʯʥʫʶ, 

ʨʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ (ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘʷ ʜʠʥʘʤʠʢʘ ʨʘʢʝʪʥʦʡ 

ʦʟʦʥʦʚʦʡ ʜʳʨʳ) ʚʳʚʦʜʠʪʩʷ ʥʘ ʤʦʥʠʪʦʨ ʇʂ ʚ ʪʝʢʩʪʦʚʦʤ ʠ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ.  

2. ʀʩʧʦʣʴʟʫʝʤʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ 

ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʤʠʥʠʤʘʣʴʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ: 

¶ ʆʉ: Windows 7 ʠ ʚʳʰʝ; 

¶ ʇʨʦʮʝʩʩʦʨ: Intel Pentium 1.10 ɻʮ.; 

¶ ʆʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ: 512 MB ʆɿʋ; 

¶ ɺʠʜʝʦʢʘʨʪʘ: Any; 

¶ ʄʝʩʪʦ ʥʘ ʜʠʩʢʝ: 10 MB. 

 

ʇʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʨʝʘʣʠʟʦʚʘʥ ʚ ʩʨʝʜʝ Maple V.4. 

ʇʦʩʣʝ ʚʚʦʜʘ (ʦʧʝʨʘʪʦʨʦʤ) ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʨʘʟʨʘʙʦʪʘʥʥʦʝ                           

ʇʆ ʚʳʧʦʣʥʷʝʪ ʨʘʩʯʝʪ ʵʚʦʣʶʮʠʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʨʘʢʝʪʥʦʡ ʦʟʦʥʦʚʦʡ ʜʳʨʳ                                                      

ʠ ʚʳʚʦʜ ʨʝʟʫʣʴʪʘʪʘ ʚ ʪʘʙʣʠʯʥʦʤ ʠ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ. 

ʅʘʙʦʨ ʰʘʙʣʦʥʥʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ (ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ɾʈʅ) ʩʦʙʨʘʥ                                                                                                             

ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ.   

ɼʣʷ ʚʚʝʜʝʥʥʳʭ ʦʧʝʨʘʪʦʨʦʤ ʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ (ʫʩʣʦʚʠʡ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʟʦʥʦʩʬʝʨʫ) ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʩʯʝʪ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʧʦʨʦʞʜʘʝʤʦʡ 

ʢʦʥʢʨʝʪʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʟʦʥʦʚʦʡ ʜʳʨʳ. 

ʇʨʠʤʝʨ ʝʝ ʨʝʰʝʥʠʷ ʜʣʷ ɾʈʅ άʇʨʦʪʦʥά ʧʨʠʚʝʜʝʥ ʥʠʞʝ. 

ʇʨʦʠʥʪʝʛʨʠʨʫʝʤ ʫʨʘʚʥʝʥʠʷ (10)-(13) ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ 

ʥʘʯʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ɾʈʅ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ ʪʠʧʘ άʇʨʦʪʦʥά ʥʘ ʚʳʩʦʪʝ 35 

ʢʤ ï ʮʝʥʪʨ ʦʟʦʥʦʚʦʛʦ ʩʣʦʷ). ʈʘʟʨʫʰʠʪʝʣʷʤʠ ʦʟʦʥʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳʩʪʫʧʘʶʪ 

ʦʙʘ ʚʝʱʝʩʪʚʘ ï ʛʠʜʨʦʢʩʠʣ ʠ ʤʦʥʦʦʢʩʠʜ ʘʟʦʪʘ. ɼʣʷ ʨʘʩʯʝʪʘ ʩʦʚʦʢʫʧʥʦʛʦ 

ʠʩʪʦʱʝʥʠʷ ʦʟʦʥʘ ʪʘʢʦʡ ɾʈʅ ʪʨʝʙʫʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʜʘʥʥʦʛʦ                                    

ʇʆ ʧʨʦʠʥʪʝʛʨʠʨʦʚʘʪʴ ʧʨʠʚʝʜʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʚʩʝʛʦ ʚʳʩʦʪʥʦʛʦ 

ʠʥʪʝʨʚʘʣʘ ʩʪʨʘʪʦʩʬʝʨʳ, ʘ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʩʫʤʤʠʨʦʚʘʪʴ. ʅʦ ʟʜʝʩʴ                                

ʤʳ ʦʛʨʘʥʠʯʠʤʩʷ ʣʠʰʴ ʯʘʩʪʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʢʦʪʦʨʳʝ, ʪʝʤ ʥʝ ʤʝʥʝʝ, 
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ʧʦʟʚʦʣʷʶʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʙʱʠʝ ʚʳʚʦʜʳ ʢʘʩʘʪʝʣʴʥʦ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ 

ʠ ʠʟʜʝʨʞʝʢ ʜʣʷ ʦʟʦʥʦʩʬʝʨʳ ʚʩʣʝʜʩʪʚʠʝ ʝʜʠʥʠʯʥʳʭ ʟʘʧʫʩʢʦʚ ɾʈʅ. 

ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʥʪʝʛʨʘʣʴʥʳʭ 

ʢʨʠʚʳʭ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 2. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʤʦʱʥʦʩʪʠ ɾʈʅ ʥʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʤʘʩʰʪʘʙʳ ʠʥʠʮʠʠʨʦʚʘʥʥʦʡ ʦʟʦʥʦʚʦʡ ʜʳʨʳ 

ʧʦʟʚʦʣʷʝʪ ʩʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ ʥʘ ʦʪʜʝʣʴʥʳʭ ʬʨʘʛʤʝʥʪʘʭ ʵʪʦʛʦ ʨʠʩʫʥʢʘ,                                  

ʛʜʝ ʩʪʘʥʜʘʨʪʥʦʝ ʨʘʢʝʪʥʦʝ ʚʦʟʤʫʱʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʫʚʝʣʠʯʝʥʦ                                    

ʚ ʪʨʠ ʠ ʜʝʩʷʪʴ ʨʘʟ.  

 

ʈʠʩʫʥʦʢ 2 ï  ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʩʪʨʘʪʦʩʬʝʨʥʦʛʦ ʦʟʦʥʘ                                             

ʠ   ʝʛʦ ʨʘʟʨʫʰʠʪʝʣʝʡ ʥʘ ʚʳʩʦʪʝ 35 ʢʤ ʧʨʠ ʟʘʧʫʩʢʝ ʈʅ άʇʨʦʪʦʥά (ʩʣʝʚʘ) ʠ ʧʨʠ 

ʪʨʝʭʢʨʘʪʥʦ (ʮʝʥʪʨʘʣʴʥʳʡ ʬʨʘʛʤʝʥʪ) ʠ ʜʝʩʷʪʠʢʨʘʪʥʦ (ʩʧʨʘʚʘ) ʫʚʝʣʠʯʝʥʥʦʤ 

ʚʳʙʨʦʩʝ ʚʝʱʝʩʪʚ-ʨʘʟʨʫʰʠʪʝʣʝʡ 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʠʤʠʪʘʮʠʷ ʦʟʦʥʦʚʦʡ ʜʳʨʳ, ʠʥʠʮʠʠʨʦʚʘʥʥʦʡ ʟʘʧʫʩʢʘʤʠ 

ʢʝʨʦʩʠʥ-ʢʠʩʣʦʨʦʜʥʳʭ ʨʘʢʝʪ ʧʨʠ ʧʦʤʦʱʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʇʆ ʪʨʝʙʫʝʪ ʣʠʰʴ 

άʟʘʥʫʣʠʪʴά ʥʘʯʘʣʴʥʦʝ ʚʦʟʤʫʱʝʥʠʝ ʩʪʨʘʪʦʩʬʝʨʳ ʤʦʥʦʦʢʩʠʜʦʤ ʘʟʦʪʘ, ʯʪʦ 

ʵʢʚʠʚʘʣʝʥʪʥʦ ʠʩʢʣʶʯʝʥʠʶ ʪʨʝʪʴʝʛʦ ʫʨʘʚʥʝʥʠʷ ʠʟ ʩʠʩʪʝʤʳ (10)-(13). 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʤʧʴʶʪʝʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʙʝ 

ʪʦʧʣʠʚʥʳʝ ʧʘʨʳ ʩʭʦʞʠʤ ʦʙʨʘʟʦʤ ʚʣʠʷʶʪ ʥʘ ʜʠʥʘʤʠʢʫ ʦʟʦʥʘ ʚ ʚʦʟʤʫʱʝʥʥʦʡ 

ʦʙʣʘʩʪʠ. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʇʆ ʫʞʝ ʧʦʟʚʦʣʷʶʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʚʘʞʥʳʝ 

ʜʣʷ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʦʣʦʛʠʠ ʚʳʚʦʜʳ. ʇʆ ʧʦʟʚʦʣʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʚʘʪʴ 

ʤʘʩʰʪʘʙʥʦ-ʚʨʝʤʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ.                                  

ʊʘʢ, ʠʥʠʮʠʠʨʦʚʘʥʥʘʷ ʟʘʧʫʩʢʦʤ ɾʈʅ ʦʟʦʥʦʚʘʷ ʜʳʨʘ ʩʫʱʝʩʪʚʫʝʪ ʧʦʨʷʜʢʘ 

ʜʝʩʷʪʢʘ ʤʠʥʫʪ ʧʨʠ ʩʪʝʧʝʥʠ ʠʩʪʦʱʝʥʠʷ ʦʟʦʥʘ ʙʣʠʟʢʦʡ ʢ 100 %. ʂʦʥʝʯʥʘʷ 
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ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʡ ʛʠʙʝʣʠ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʩʪʦʱʝʥʥʦʡ ʦʙʣʘʩʪʠ 

ʟʘ ʦʜʥʫ ʩʝʢʫʥʜʫ, ʘ ʪʫʨʙʫʣʝʥʪʥʦʝ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʟʘ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ ʩʥʠʞʘʝʪ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʛʣʘʚʥʳʭ ʨʘʟʨʫʰʠʪʝʣʝʡ ʆ3 ʜʦ ʬʦʥʦʚʦʛʦ ʫʨʦʚʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʟʦʥʦʚʦʡ ʜʳʨʳ ʠ ʩʪʝʧʝʥʴ ʠʩʪʦʱʝʥʠʷ 

ʦʟʦʥʘ ʩʣʘʙʦ ʟʘʚʠʩʷʪ ʦʪ ʤʦʱʥʦʩʪʠ, ʠʥʠʮʠʠʨʫʶʱʝʡ ɾʈʅ ʠ ʩʦʩʪʘʚʘ ʨʘʢʝʪʥʦʛʦ 

ʪʦʧʣʠʚʘ. 

3. ʉʧʝʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ, 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʄʠʥʠʤʘʣʴʥʦ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʩʦʥʘʣʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʨʘʙʦʪʳ                            

ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʧʘʢʝʪʦʤ ʩʦʩʪʘʚʣʷʝʪ 1 ʰʪʘʪʥʫʶ ʝʜʠʥʠʮʫ: ʧʨʦʜʚʠʥʫʪʳʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʇʂ ʩʦ ʟʥʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Maple V. 

ʇʝʨʝʯʝʥʴ ʟʘʜʘʯ, ʚʳʧʦʣʥʷʝʤʳʭ ʦʧʝʨʘʪʦʨʦʤ: 

¶ ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʛʨʘʬʠʯʝʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ; 

¶ ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʨʦʛʨʘʤʤʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʦʜʫʢʪʘ                       

ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʥʘʯʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʫʨʘʚʥʝʥʠʡ; 

¶ ʋʩʪʨʘʥʝʥʠʝ ʧʨʠʯʠʥ, ʚʳʟʳʚʘʶʱʠʭ ʦʰʠʙʢʠ (ʥʝʢʦʨʨʝʢʪʥʳʝ 

ʚʳʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ), ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ                           

ʠ ʧʘʨʘʤʝʪʨʦʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. 

ʉʠʩʪʝʤʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʇʆ: 

¶ ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ Windows; 

¶ ɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʨʝʜʘ Maple V. 

4. ʋʩʣʦʚʠʷ ʧʝʨʝʜʘʯʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʧʘʢʝʪ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʧʨʦʛʨʘʤʤ 

ʇʆ άʈʘʩʯʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʟʦʥʦʚʳʭ ʜʳʨ, 

ʠʥʠʮʠʠʨʦʚʘʥʥʳʭ ʨʝʘʢʪʠʚʥʳʤʠ ʩʪʨʫʷʤʠ ʞʠʜʢʦʪʦʧʣʠʚʥʳʭ ʨʘʢʝʪ-ʥʦʩʠʪʝʣʝʡά 

ʨʘʟʨʘʙʦʪʘʥʦ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʠʥʠʮʠʘʪʠʚʥʳʭ ʅʀʈ. ɼʣʷ ʧʦʢʫʧʢʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠʣʠ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʥʦʚʳʭ 

ʚʝʨʩʠʡ ʇʆ, ʘ ʪʘʢʞʝ ʤʦʜʠʬʠʢʘʮʠʠ ʩʪʘʨʦʡ, ʩʣʝʜʫʝʪ ʦʙʨʘʱʘʪʴʩʷ                                       

ʧʦ ʵʣʝʢʪʨʦʥʥʦʤʫ ʘʜʨʝʩʫ: 

willywonkazeus@gmail.ru 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʝʩʪʫʧʣʝʥʠʷʤʠ ʚ ʰʢʦʣʴʥʦʡ ʩʨʝʜʝ, ɼʠʥʘʤʠʢʘ 

ʨʦʩʪʘ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʢʘʢ ʚ ʤʠʨʝ, ʪʘʢ ʠ ʚ ʈʦʩʩʠʠ, ʛʦʚʦʨʠʪ ʦʙ ʫʚʝʣʠʯʝʥʠʠ 

ʢʦʣʠʯʝʩʪʚʘ ʧʨʝʩʪʫʧʣʝʥʠʡ ʩʢʫʣʰʫʪʠʥʛʘ (ʚ ʧʝʨʝʚʦʜʝ ʩ ʘʥʛʣ. school shooting - 

ʨʘʩʩʪʨʝʣ ʰʢʦʣʴʥʠʢʦʚ ʠʣʠ ʩʪʨʝʣʴʙʘ ʚ ʰʢʦʣʘʭ), ʩʦʚʝʨʰʘʝʤ ʥʳʥʝʰʥʠʤʠ ʠʣʠ ʙʳʚʰʠʤʠ 

ʫʯʝʥʠʢʘʤʠ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ, ʘ ʞʝʨʪʚʘʤʠ ʩʪʘʥʦʚʷʪʩʷ ʫʯʝʥʠʢʠ ʠ ʨʘʙʦʯʠʡ 

ʧʝʨʩʦʥʘʣ, ʧʨʠ ʵʪʦʤ ʚʠʜ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ                  

ʜʦ ɺʋɿʦʚ. ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʫʛʨʦʟ ʜʣʷ ʦʙʱʝʩʪʚʘ ʩʪʘʥʦʚʠʪʩʷ 

ʚʦʚʣʝʯʝʥʠʝ ʧʦʜʨʦʩʪʢʦʚ ʚ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʦʧʫʣʷʨʠʟʘʮʠʷ 

ʤʦʣʦʜʝʞʥʳʭ ʜʚʠʞʝʥʠʡ, ʠʜʝʘʣʠʟʠʨʫʶʱʠʭ ʢʘʢ ʩʫʠʮʠʜʘʣʴʥʳʝ ʠʜʝʠ, ʪʘʢ ʠ ʠʜʝʠ 

ʥʘʩʠʣʠʷ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʙʝʟʦʧʘʩʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʥʝ ʪʦʣʴʢʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʨʝʛʠʦʥʘ, ʥʦ ʠ ʩʘʤʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʜʘʥʥʦʛʦ ʷʚʣʝʥʠʷ 

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʘ ʧʨʦʬʠʣʘʢʪʠʢʠ ʘʛʨʝʩʩʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ                                      

ʠ ʩʢʫʣʰʫʪʠʥʛʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ. 

 

Abstract. The research work pays attention to the study of issues related to crimes 

in the school environment, the dynamics of growth in this direction both in the world and 
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in Russia, indicates an increase in the number of school shooting crimes (translated from 

English. school shooting - shooting of schoolchildren or shooting at schools), committed 

by current or former students of an educational institution, and the victims are students 

and staff, while the type of educational institution varies from elementary schools to 

universities. One of the key modern threats to society is the involvement of adolescents in 

destructive communities, as well as the popularization of youth movements that idealize 

both suicidal ideas and ideas of violence. Today, the formation of a safe educational 

environment is the most important task not only of the state, the region, but also of the 

educational organization itself. The aim of the work is to study this phenomenon in order 

to form an algorithm for the prevention of aggressive behavior and school shooting                            

in educational institutions. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɹɽɿʆʇɸʉɻʗ ʆɹʈɸɿʆɺɸʊɽʃʔʅɸʗ ʉʈɽɼɸ, 

ʉʂʋʃʐʋʊʀʅɻ, ʇʈʆʌʀʃɸʂʊʀʂɸ ɸɻʈɽʉʉʀɺʅʆɻʆ ʇʆɺɽɼɽʅʀʗ                                

ʀ ʉʂʋʃʐʋʊʀʅɻɸ 

 

Key words: SAFE EDUCATIONAL ENVIRONMENT, SCHOOLSHOOTING, 

PREVENTION OF AGGRESSIVE BEHAVIOR AND SCHOOLSHOOTING 

 

1. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʜʫʢʪʘ, ʦʙʣʘʩʪʴ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ, 

ʝʛʦ ʥʘʟʥʘʯʝʥʠʝ 

ɸʪʘʢʠ ʚ ʫʯʝʙʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʧʨʠʤʝʥʝʥʠʝ ʚʦʦʨʫʞʸʥʥʦʛʦ ʥʘʩʠʣʠʷ                                    

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʢ ʫʯʘʱʠʤʩʷ) 

ʠ ʥʝʨʝʜʢʦ ʚʳʣʠʚʘʶʪʩʷ ʚ ʤʘʩʩʦʚʳʝ ʫʙʠʡʩʪʚʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʩʪʘʪʠʩʪʠʢʘ ʩʦʚʝʨʰʝʥʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ ʚ ʰʢʦʣʴʥʦʡ ʩʨʝʜʝ, ʢʘʢ ʚ ʤʠʨʝ, ʪʘʢ                           

ʠ ʚ ʈʦʩʩʠʠ, ʛʦʚʦʨʠʪ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʧʨʝʩʪʫʧʣʝʥʠʡ ʩʢʫʣʰʫʪʠʥʛʘ. 

ʉʢʫʣʰʫʪʠʥʛ (ʘʥʛʣ. school shooting ð ʩʪʨʝʣʴʙʘ ʚ ʰʢʦʣʝ) ï ʵʪʦ ʚʦʦʨʫʞʝʥʥʦʝ 

ʥʘʧʘʜʝʥʠʝ ʫʯʘʱʝʛʦʩʷ ʠʣʠ ʩʪʦʨʦʥʥʝʛʦ ʯʝʣʦʚʝʢʘ ʥʘ ʰʢʦʣʴʥʠʢʦʚ ʚʥʫʪʨʠ 

ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ. ɺ ʦʩʥʦʚʥʦʤ, ʩʢʫʣʰʫʪʠʥʛ ʩʦʚʝʨʰʘʝʪʩʷ ʥʳʥʝʰʥʠʤʠ                              

ʠʣʠ ʙʳʚʰʠʤʠ ʫʯʝʥʠʢʘʤʠ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ, ʘ ʞʝʨʪʚʘʤʠ ʩʪʘʥʦʚʷʪʩʷ 

ʫʯʝʥʠʢʠ ʠ ʨʘʙʦʯʠʡ ʧʝʨʩʦʥʘʣ, ʧʨʠ ʵʪʦʤ ʚʠʜ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʚʘʨʴʠʨʫʝʪʩʷ 

ʦʪ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ ʜʦ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʙʝʟʦʧʘʩʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʥʝ ʪʦʣʴʢʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʨʝʛʠʦʥʘ, ʥʦ ʠ ʩʘʤʠʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʫʛʨʦʟ                      

ʜʣʷ ʦʙʱʝʩʪʚʘ ʩʪʘʥʦʚʠʪʩʷ ʚʦʚʣʝʯʝʥʠʝ ʧʦʜʨʦʩʪʢʦʚ ʚ ʜʝʩʪʨʫʢʪʠʚʥʳʝ 

ʩʦʦʙʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʤʦʣʦʜʝʞʥʳʭ ʜʚʠʞʝʥʠʡ, 

ʠʜʝʘʣʠʟʠʨʫʶʱʠʭ ʢʘʢ ʩʫʠʮʠʜʘʣʴʥʳʝ ʠʜʝʠ, ʪʘʢ ʠ ʠʜʝʠ ʥʘʩʠʣʠʷ. ʉʣʝʜʫʝʪ 
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ʦʩʚʦʙʦʜʠʪʴʩʷ ʦʪ ʠʣʣʶʟʠʡ, ʯʪʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘʜʝʞʥʦ 

ʟʘʱʠʱʝʥʘ ʦʪ ʧʨʝʩʪʫʧʣʝʥʠʷ ʩʢʫʣʰʫʪʠʥʛʘ. ɺ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʘʣʛʦʨʠʪʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʘʛʨʝʩʩʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʠ ʩʢʫʣʰʫʪʠʥʛʘ. ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʥʝʦʙʭʦʜʠʤʦ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʢʦʤʧʣʝʢʩʥʫʶ ʨʘʙʦʪʳ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʘʛʨʝʩʩʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʩʨʝʜʠ ʦʙʫʯʘʶʱʠʭʩʷ (ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʚʦʩʧʠʪʘʥʥʠʢʘʤʠ, 

ʨʦʜʠʪʝʣʷʤʠ/ʟʘʢʦʥʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʠ ʧʝʜʘʛʦʛʘʤʠ); ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ 

ʨʘʟʚʠʪʠʶ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘʚʳʢʦʚ ʩʘʤʦʨʝʛʫʣʷʮʠʠ, 

ʩʘʤʦʢʦʥʪʨʦʣʷ; ʨʘʩʰʠʨʠʪʴ ʜʠʘʧʘʟʦʥ ʪʘʢʪʠʢ ʧʦʚʝʜʝʥʠʷ ʠ ʩʧʦʩʦʙʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ. ʅʝʦʙʭʦʜʠʤʦ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʫʯʠʪʳʚʘʪʴ 

ʠ ʫʨʦʚʝʥʴ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʧʝʜʘʛʦʛʦʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʨʦʜʠʪʝʣʝʡ (ʟʘʢʦʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ)                      

ʧʦ ʚʦʧʨʦʩʘʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʝʪʴʤʠ ʩ ʘʛʨʝʩʩʠʚʥʳʤ ʧʦʚʝʜʝʥʠʝʤ (ʧʨʠʯʠʥʳ 

ʘʛʨʝʩʩʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʧʨʠʟʥʘʢʠ, ʤʝʪʦʜʳ ʨʘʙʦʪʳ, ʪʘʢʪʠʢʘ ʧʦʚʝʜʝʥʠʷ),                      

ʘ ʪʘʢʞʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʢʣʠʤʘʪ ʩʨʝʜʠ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʨʘʟʚʠʪʠʝ ʵʤʧʘʪʠʠ. 

ʃʠʯʥʦʩʪʴ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʧʨʝʩʪʫʧʥʠʢʦʚ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʠʟʫʯʝʥʠʝ ʢʦʪʦʨʳʭ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʝ ʤʝʨʳ ʜʣʷ ʠʩʧʨʘʚʣʝʥʠʷ, ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ 

ʨʘʙʦʪʳ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʢʦʨʨʝʢʮʠʠ 

ʣʠʯʥʦʩʪʠ ʧʦʜʨʦʩʪʢʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʭ ʘʩʦʮʠʘʣʴʥʳʤ ʧʦʚʝʜʝʥʠʝʤ, ʥʦ ʝʱʝ ʥʝ 

ʚʩʪʘʚʰʠʭ ʥʘ ʧʫʪʴ ʧʨʝʩʪʫʧʣʝʥʠʷ. ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʘʛʨʝʩʩʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʩʢʫʣʰʫʪʠʥʛʘ ʷʚʣʷʝʪʩʷ ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʤ: 

1. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʩʘʤʦʡ ʫʛʨʦʟʝ. 

2. ʆʮʝʥʢʘ ʣʠʯʥʦʩʪʠ ʫʛʨʦʞʘʶʱʝʛʦ. 

3. ʇʨʠʥʷʪʠʝ ʤʝʨ ʠ ʨʝʘʛʠʨʦʚʘʥʠʝ. 

1. ʆʮʝʥʢʘ ʫʛʨʦʟʳ. ʋʛʨʦʟʘ ï ʵʪʦ ʚʳʨʘʞʝʥʠʝ ʥʘʤʝʨʝʥʠʷ ʥʘʥʝʩʪʠ ʚʨʝʜ                                                

ʠʣʠ ʧʨʦʷʚʠʪʴ ʞʝʩʪʦʢʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʛʦ-ʣʠʙʦ/ʯʝʛʦ-ʣʠʙʦ. ʋʛʨʦʟʘ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʦʠʟʥʝʩʝʥʘ, ʥʘʧʠʩʘʥʘ ʠʣʠ ʠʟʦʙʨʘʞʝʥʘ ʩʠʤʚʦʣʠʯʝʩʢʠ, ʥʘʧʨʠʤʝʨ, 
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ʧʦʢʘʟʳʚʘʷ ʨʫʢʘʤʠ, ʢʘʢ ʩʪʨʝʣʷʶʪ ʚ ʜʨʫʛʦʛʦ ʯʝʣʦʚʝʢʘ. ʆʮʝʥʢʘ ʫʛʨʦʟ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʜʚʫʭ ʚʘʞʥʝʡʰʠʭ ʧʨʠʥʮʠʧʘʭ: 

1) ɺʩʝ ʫʛʨʦʟʳ ʥʝʨʘʚʥʦʟʥʘʯʥʳ. 

2) ɹʦʣʴʰʠʥʩʪʚʦ ʫʛʨʦʞʘʶʱʠʭ ʣʠʮ ʚʨʷʜ ʣʠ ʙʫʜʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʚʦʶ 

ʫʛʨʦʟʫ. ʆʜʥʘʢʦ ʚʩʝ ʫʛʨʦʟʳ ʜʦʣʞʥʳ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʚʩʝʨʴʝʟ ʠ ʦʮʝʥʠʚʘʪʴʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝ. 

2. ʆʮʝʥʢʘ ʣʠʯʥʦʩʪʠ ʫʛʨʦʞʘʶʱʝʛʦ. ɸʥʘʣʠʟ ʦʜʥʦʡ ʪʦʣʴʢʦ ʫʛʨʦʟʳ ʥʝ ʜʘʝʪ 

ʥʘʤ ʪʦʯʥʦʛʦ ʧʦʥʠʤʘʥʠʷ, ʥʘʩʢʦʣʴʢʦ ʩʝʨʴʝʟʝʥ ʯʝʣʦʚʝʢ ʚ ʩʚʦʠʭ ʥʘʤʝʨʝʥʠʷʭ.         

ɺʩʝ ʘʩʧʝʢʪʳ ʞʠʟʥʠ ʫʛʨʦʞʘʶʱʝʛʦ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ ʦʮʝʥʢʝ ʪʦʛʦ, 

ʩʤʦʞʝʪ ʣʠ ʦʥ ʦʩʫʱʝʩʪʚʠʪʴ ʟʘʜʫʤʘʥʥʦʝ, ʜʘʝʪ ʦʩʥʦʚʳ ʜʣʷ ʦʮʝʥʢʠ ʣʠʯʥʦʩʪʠ. 

ʃʠʯʥʦʩʪʴ ï ʵʪʦ ʯʝʣʦʚʝʢ, ʚʟʷʪʳʡ ʚ ʩʠʩʪʝʤʝ ʪʘʢʠʭ ʝʛʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʝ ʩʦʮʠʘʣʴʥʦ ʦʙʫʩʣʦʚʣʝʥʳ, ʧʨʦʷʚʣʷʶʪʩʷ                           

ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʦ ʧʨʠʨʦʜʝ ʩʚʷʟʷʭ ʠ ʦʪʥʦʰʝʥʠʷʭ, ʷʚʣʷʶʪʩʷ ʫʩʪʦʡʯʠʚʳʤʠ, 

ʦʧʨʝʜʝʣʷʶʪ ʥʨʘʚʩʪʚʝʥʥʳʝ ʧʦʩʪʫʧʢʠ ʯʝʣʦʚʝʢʘ, ʠʤʝʶʱʠʝ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʥʝʛʦ ʩʘʤʦʛʦ ʠ ʦʢʨʫʞʘʶʱʠʭ. ʇʨʝʩʪʫʧʥʦʩʪʴ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ 

ʦʙʫʩʣʦʚʣʝʥʘ ʚʟʘʠʤʥʳʤ ʚʣʠʷʥʠʝʤ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʬʘʢʪʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ                        

ʠ ʣʠʯʥʦʩʪʠ ʩʘʤʦʛʦ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʝʛʦ. ʏʘʱʝ ʚʩʝʛʦ ʧʨʝʩʪʫʧʣʝʥʠʝ 

ʩʦʚʝʨʰʘʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ άʪʨʫʜʥʳʝά, ʧʝʜʘʛʦʛʠʯʝʩʢʠ άʟʘʧʫʱʝʥʥʳʝά 

ʧʦʜʨʦʩʪʢʠ. ɺ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʜʣʷ ʧʦʜʨʦʩʪʢʦʚ-

ʧʨʘʚʦʥʘʨʫʰʠʪʝʣʝʡ ʭʘʨʘʢʪʝʨʝʥ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ                    

ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʦʚ. ʅʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʜʝʘʣʦʚ ʪʘʢʦʛʦ ʧʦʜʨʦʩʪʢʘ 

ʯʨʝʟʤʝʨʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʩʚʝʨʩʪʥʠʢʠ, ʦʩʦʙʝʥʥʦ ʩʪʘʨʰʠʝ ʧʦ ʚʦʟʨʘʩʪʫ, 

ʠʤʝʶʱʠʝ ʦʧʳʪ ʘʥʪʠʩʦʮʠʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʪʘʢʠʭ 

ʧʦʜʨʦʩʪʢʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʣʠʯʥʦʩʪʠ ʜʦʤʠʥʠʨʫʶʪ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ: ʣʝʥʴ, 

ʙʝʟʚʦʣʠʝ, ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʢʦʥʬʦʨʤʠʟʤ, ʥʝʯʫʪʢʦʩʪʴ, ʘʛʨʝʩʩʠʚʥʦʩʪʴ                                 

ʠ ʪ. ʧ. ɼʣʷ ʚʩʝʭ ʠʣʠ ʧʦʯʪʠ ʚʩʝʭ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ, ʚʩʪʘʚʰʠʭ ʥʘ ʧʫʪʴ 

ʩʦʚʝʨʰʝʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʚʳʙʦʨ ʪʘʢʦʛʦ ʚʘʨʠʘʥʪʘ ʧʦʚʝʜʝʥʠʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʣʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʩʚʷʟʘʥ ʩ ʣʠʯʥʦʩʪʥʳʤʠ 

ʜʝʬʦʨʤʘʮʠʷʤʠ. 
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ʅʠʞʝʧʨʠʚʝʜʝʥʥʘʷ ʤʦʜʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʘʥʘʣʠʟʘ ʫʯʝʥʠʢʘ                             

ʠ ʧʦʤʦʛʘʝʪ ʦʧʨʝʜʝʣʠʪʴ, ʝʩʪʴ ʣʠ ʫ ʥʝʛʦ ʤʦʪʠʚʘʮʠʷ, ʩʨʝʜʩʪʚʘ ʠ ʥʘʤʝʨʝʥʠʷ 

ʧʨʦʚʦʟʛʣʘʰʝʥʥʫʶ ʫʛʨʦʟʫ. ʆʮʝʥʢʘ ʦʩʥʦʚʘʥʘ ʥʘ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʟʚʝʩʪʥʳʭ                                

ʦ ʰʢʦʣʴʥʠʢʝ ʜʘʥʥʳʭ ʚ ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ ʦʙʣʘʩʪʷʭ: 

Å ʃʠʯʥʦʩʪʴ ʫʯʝʥʠʢʘ 

Å ʆʪʥʦʰʝʥʠʷ ʚ ʩʝʤʴʝ 

Å ʆʪʥʦʰʝʥʠʷ ʚ ʰʢʦʣʝ ʠ ʩʪʘʪʫʩ ʫʯʝʥʠʢʘ ʚ ʰʢʦʣʴʥʦʤ ʩʦʦʙʱʝʩʪʚʝ 

Å ɼʠʥʘʤʠʢʘ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ 

ɽʩʣʠ ʦʮʝʥʢʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʦʙʣʝʤʳ ʚʦ ʚʩʝʭ ʯʝʪʳʨʝʭ ʢʘʪʝʛʦʨʠʷʭ,                    

ʵʪʦ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʫʯʘʱʠʡʩʷ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʬʘʥʪʘʟʠʨʦʚʘʣ                         

ʦ ʚʦʧʣʦʱʝʥʠʠ ʫʛʨʦʟʳ ʚ ʞʠʟʥʴ, ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʤʦʪʠʚʘʮʠʝʡ                           

ʜʣʷ ʩʦʚʝʨʰʝʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʷ ʠʣʠ ʫʞʝ ʧʨʝʜʧʨʠʥʷʣ ʢʘʢʠʝ-ʪʦ ʰʘʛʠ                            

ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʫʛʨʦʟʳ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ: 

¶ ʅʠ ʦʜʥʘ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝ ʜʦʣʞʥʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʠʟʦʣʠʨʦʚʘʥʥʦ ʠʣʠ ʩʯʠʪʘʪʴʩʷ ʙʦʣʝʝ ʚʝʩʦʤʦʡ, ʯʝʤ ʜʨʫʛʠʝ. ɺʩʝ ʠʟ ʥʠʭ ʤʦʞʥʦ 

ʦʙʥʘʨʫʞʠʪʴ ʫ ʫʯʝʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʜʘʞʝ ʠ ʥʝ ʜʫʤʘʣʠ ʫʩʪʨʦʠʪʴ ʰʢʦʣʴʥʫʶ 

ʩʪʨʝʣʴʙʫ. 

¶ ʇʦʚʝʜʝʥʠʝ ï ʵʪʦ ʚʳʨʘʞʝʥʠʝ ʣʠʯʥʦʩʪʠ, ʥʦ, ʝʩʣʠ ʫ ʯʝʣʦʚʝʢʘ 

ʩʝʛʦʜʥʷ ʧʣʦʭʦʝ ʥʘʩʪʨʦʝʥʠʝ ʠ ʦʥ ʘʛʨʝʩʩʠʚʝʥ, ʪʦ ʵʪʦ ʩʦʚʩʝʤ ʥʝ ʟʥʘʯʠʪ, ʯʪʦ ʵʪʦ 

ʙʘʟʦʚʘʷ ʣʠʥʠʷ ʝʛʦ ʧʦʚʝʜʝʥʠʷ. ʆʮʝʥʱʠʢʠ ʜʦʣʞʥʳ ʫʟʥʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ                    

ʫ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʟʥʘʣʠ ʫʯʝʥʠʢʘ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ                          

ʠ ʤʦʛʣʠ ʥʘʙʣʶʜʘʪʴ ʟʘ ʥʠʤ ʚ ʨʘʟʥʳʭ ʞʠʟʥʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ. 

¶ ʄʥʦʛʠʝ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʥʠʞʝ ʪʠʧʦʚ ʧʦʚʝʜʝʥʠʷ ʠ ʧʨʠʟʥʘʢʦʚ 

ʧʨʦʷʚʣʷʶʪʩʷ ʫ ʜʝʧʨʝʩʩʠʚʥʳʭ ʧʦʜʨʦʩʪʢʦʚ ʩ ʥʘʨʮʠʩʩʠʯʝʩʢʠʤʠ ʯʝʨʪʘʤʠ                       

ʠ ʜʨʫʛʠʤʠ ʚʦʟʤʦʞʥʳʤʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. ʅʝʩʤʦʪʨʷ                           

ʥʘ ʩʦʚʧʘʜʝʥʠʝ ʤʝʞʜʫ ʥʠʞʝʧʨʠʚʝʜʝʥʥʳʤ ʩʧʠʩʢʦʤ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤʠ 

ʩʠʤʧʪʦʤʘʤʠ, ʦʮʝʥʢʘ ʚ ʨʘʤʢʘʭ ʯʝʪʳʨʝʭʩʪʫʧʝʥʯʘʪʦʡ ʤʦʜʝʣʠ ʦʮʝʥʢʠ ʫʛʨʦʟʳ                                 

ʥʝ ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʢʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 
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¶ ʇʨʠʟʥʘʢʠ ʩʝʨʴʝʟʥʳʭ ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ                                     

ʠ/ʠʣʠ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʧʩʠʭʦʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʳʩʠʪʴ ʨʠʩʢ ʧʨʠʤʝʥʝʥʠʷ ʥʘʩʠʣʠʷ ʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʮʝʥʝʥʳ ʩʧʝʮʠʘʣʠʩʪʦʤ ʚ 

ʦʙʣʘʩʪʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ. 

ʂʘʢ ʟʘʧʦʜʦʟʨʠʪʴ ʩʢʫʣʰʫʪʝʨʘ. ʇʦʜʨʘʞʘʥʠʝ ʩʢʫʣʰʫʪʝʨʘʤ ʚʦ ʚʥʝʰʥʝʤ 

ʚʠʜʝ (ʦʜʝʞʜʘ, ʧʨʠʯʝʩʢʠ, ʘʢʩʝʩʩʫʘʨʳ), ʚ ʨʝʯʠ (ʢʣʶʯʝʚʳʝ ʬʨʘʟʳ                                    

ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ), ɺ ʤʠʤʠʢʝ ʠ ʞʝʩʪʘʭ, ʚ ʧʦʚʝʜʝʥʠʠ (ʨʝʞʠʤ 

ʜʥʷ, ʫʚʣʝʯʝʥʠʷ, ʩʠʤʧʘʪʠʠ/ʘʥʪʠʧʘʪʠʠʠ ʪ.ʧ.). ʊʝʣʝʩʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ, 

ʮʘʨʘʧʠʥʳ ʠ ʩʠʥʷʢʠ. ɽʩʣʠ ʩʠʥʷʢʠ, ʮʘʨʘʧʠʥʳ ʠ ʧʦʚʨʝʞʜʝʥʠʷ ʧʦʷʚʣʷʶʪʩʷ            

ʥʘ ʪʝʣʝ ʧʦʜʨʦʩʪʢʘ ʯʘʱʝ 2 ʨʘʟ ʚ ʤʝʩʷʮ ï ʵʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʦʩʦʟʥʘʥʥʦʝ 

ʠʣʠ ʥʝ ʦʩʦʟʥʘʥʥʦʝ ʞʝʣʘʥʠʝ ʧʨʠʯʠʥʠʪʴ ʩʝʙʝ ʚʨʝʜ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ                            

ʠʣʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦ. ʂ ʜʘʥʥʦʤʫ ʧʫʥʢʪʫ ʚ ʪʦʤ ʯʠʩʣʝ ʦʪʥʦʩʷʪʩʷ ʩʣʫʯʘʠ, ʢʦʛʜʘ 

ʧʦʜʨʦʩʪʢʠ ʢʘʢ ʙʳ ʩʣʫʯʘʡʥʦ ʫʜʘʨʷʶʪʩʷ, ʧʘʜʘʶʪ ʠʣʠ ʧʦʣʫʯʘʶʪ ʩʠʥʷʢʠ                          

ʧʦ ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʠ. ʍʘʨʘʢʪʝʨʥʦʝ ʧʦʚʝʜʝʥʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ:  

Å ʉʦʟʜʘʥʠʝ ʧʩʝʚʜʦʥʠʤʘ ʩ ʣʠʯʥʳʤʠ ʜʘʥʥʳʤʠ; 

Å ʅʘʣʠʯʠʝ ʚ ʦʢʨʫʞʝʥʠʠ ʜʨʫʟʝʡ ʫʚʣʝʢʘʶʱʠʭʩʷ ʩʢʫʣʰʫʪʠʥʛʦʤ, 

ʥʘʩʠʣʠʝʤ, ʫʙʠʡʩʪʚʘʤʠ ʠ ʫʙʠʡʮʘʤʠ;  

Å ʇʦʩʚʷʱʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʩʢʫʣʰʫʪʠʥʛʫ, 

ʩʢʫʣʰʫʪʝʨʘʤ, ʫʙʠʡʩʪʚʘʤ ʠ ʫʙʠʡʮʘʤ; 

Å ʋʯʘʩʪʠʝ ʚ ʨʦʣʝʚʳʭ ʠʛʨʘʭ, ʢʘʩʘʶʱʠʭʩʷ ʪʝʤ ʩʢʫʣʰʫʪʠʥʛʘ, ʥʘʩʠʣʠʷ 

ʠ ʣʠʯʥʦʩʪʠ ʫʙʠʡʮ; 

Å ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʝʥʛʘ ʧʦʢʣʦʥʥʠʢʦʚ ʩʢʫʣʰʫʪʝʨʦʚ ʠ ʫʙʠʡʮ;  

Å ʀʥʪʝʨʝʩ ʢ ʦʨʫʞʠʶ ʠ, ʚʦʟʤʦʞʥʦ, ʥʦʰʝʥʠʝ ʦʨʫʞʠʷ;  

Å ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʤʝʪʦʚ ʢʘʢ ʦʨʫʞʠʷ: ʣʠʥʝʡʢʘ, ʨʫʯʢʘ, ʪʷʞʝʣʳʝ 

ʧʨʝʜʤʝʪʳ; 

Å ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʦ ʩʢʫʣʰʫʪʠʥʛʝ, ʩʢʫʣʰʫʪʝʨʘʭ, 

ʫʙʠʡʮʘʭ;  

Å ʄʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʨʫʟʝʡ, ʦʪʩʫʪʩʪʚʠʝ ʞʝʣʘʥʠʷ ʟʘʚʝʩʪʠ ʜʨʫʞʙʫ;  

Å ʅʘʣʠʯʠʝ ʧʨʠʟʥʘʢʦʚ ʚʳʨʘʞʝʥʥʦʡ ʜʝʧʨʝʩʩʠʠ ʠ ʩʫʠʮʠʜʘʣʴʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ; 
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Å ʅʘʣʠʯʠʝ ʧʨʠʟʥʘʢʦʚ ʩʢʣʦʥʥʦʩʪʠ ʢ ʥʘʩʠʣʠʶ, ʥʘʨʢʦʤʘʥʠʠ, 

ʩʫʠʮʠʜʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʵʢʩʪʨʝʤʠʟʤʘ ʠ ʪʝʨʨʦʨʠʟʤʘ;  

Å ɺʳʨʘʞʝʥʠʝ ʞʝʣʘʥʠʷ ʥʘʧʘʜʝʥʠʷ ʥʘ ʰʢʦʣʫ;  

Å ʋʛʨʦʟʳ ʫʙʠʡʩʪʚʘ / ʨʘʩʩʪʨʝʣʘ / ʧʦʜʨʳʚʘ ʦʜʥʦʢʣʘʩʩʥʠʢʘʤ, 

ʫʯʠʪʝʣʷʤ, ʜʨʫʛʠʤ ʣʶʜʷʤ; ʀʩʪʦʨʠʯʝʩʢʘʷ ʨʝʩʪʘʚʨʘʮʠʷ ʩʦʙʳʪʠʡ, 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʥʘʧʘʜʝʥʠʶ, ʠʣʠ ʧʨʦʠʛʨʳʚʘʥʠʝ ʩʘʤʦʛʦ ʥʘʧʘʜʝʥʠʷ                      

ʚ ʨʝʘʣʴʥʦʩʪʠ;  

Å ʇʨʷʤʦʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʦʢʨʫʞʘʶʱʠʭ ʦ ʧʦʜʛʦʪʦʚʢʝ ʥʘʧʘʜʝʥʠʷ;  

Å ʇʨʠʟʳʚ ʜʨʫʛʠʭ ʣʶʜʝʡ ʢ ʩʦʚʝʨʰʝʥʠʶ ʥʘʧʘʜʝʥʠʷ, ʧʦʠʩʢ 

ʩʦʫʯʘʩʪʥʠʢʘ ʠʣʠ ʦʢʘʟʘʥʠʝ ʧʦʜʜʝʨʞʢʠ 

Å ʅʘ ʵʪʘʧʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʜʨʫʛʠʤ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʩʢʫʣʰʫʪʝʨʘʤ;  

Å ʇʫʙʣʠʢʘʮʠʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʤʝʜʠʘ ʩʦʦʙʱʝʥʠʷ ʩ ʜʘʪʦʡ, ʢʣʶʯʝʚʦʡ 

ʬʨʘʟʦʡ ʠʣʠ ʜʨʫʛʠʤ ʥʝʦʯʝʚʠʜʥʳʤ ʥʘʤʝʢʦʤ ʥʘ ʙʫʜʫʱʝʝ ʩʦʙʳʪʠʝ                                   

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʘʨʘʢʪʝʨʥʳʭ ʩʤʘʡʣʠʢʦʚ ʦʨʫʞʠʝ, ʯʝʨʝʧʘ ʠ ʜʨʫʛʠʭ,                                

ʠʣʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʨʠʩʢʘ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʩʢʫʣʰʫʪʠʥʛʘ. ɺ ʮʝʣʷʭ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʜʨʦʩʪʢʘʤʠ, ʧʨʦʷʚʣʷʶʱʠʤʠ 

ʧʨʠʟʥʘʢʠ ʚʦʚʣʝʯʝʥʠʷ ʚ ʜʝʩʪʨʫʢʪʠʚʥʦʝ ʜʚʠʞʝʥʠʝ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ: 

1. ʉʦʙʣʶʜʘʪʴ ʦʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʋʩʠʣʝʥʠʝ ʦʭʨʘʥʳ               

ʠ ʪʱʘʪʝʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʥʘ ʧʨʝʜʤʝʪ ʥʘʣʠʯʠʷ ʚʩʝʭ ʚʠʜʦʚ ʦʨʫʞʠʷ, ʣʶʙʳʭ 

ʢʦʣʶʱʠʭ ʠ ʨʝʞʫʱʠʭ ʧʨʝʜʤʝʪʦʚ, ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ, ʣʶʙʳʭ 

ʩʘʤʦʜʝʣʴʥʳʭ ʧʨʝʜʤʝʪʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʠʭ ʩʦʟʜʘʥʠʷ (ʠʟʦʣʝʥʪʘ, ʚʝʨʝʚʢʘ, 

ʛʘʡʢʠ ʠ ʛʚʦʟʜʠ ʠ ʪ.ʧ.); ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʩʠʣʝʥʠʝ ʪʝʭʥʠʢ ʙʝʟʦʧʘʩʥʦʩʪʠ                                 

ʩ ʢʦʣʶʱʝ-ʨʝʞʫʱʠʤʠ ʧʨʝʜʤʝʪʘʤʠ (ʢʘʥʮʝʣʷʨʩʢʠʝ ʥʦʞʠ, ʥʦʞʥʠʮʳ ʠ ʪ.ʧ.); 

2. ʇʨʦʚʦʜʠʪʴ ʠʥʩʪʨʫʢʪʘʞ ʫʯʠʪʝʣʷʤ ʥʘ ʧʨʝʜʤʝʪ ʚʳʷʚʣʝʥʠʷ 

ʧʨʠʟʥʘʢʦʚ ʨʠʩʢʘ ʚ ʧʦʚʝʜʝʥʠʠ ʫʯʝʥʠʢʦʚ; 

3. ʇʨʠʚʣʝʯʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʇʨʠʚʣʝʯʴ ʰʪʘʪʥʦʛʦ ʧʩʠʭʦʣʦʛʘ                      

ʢ ʘʥʘʣʠʟʫ ʫʯʝʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʥʘ ʧʨʝʜʤʝʪ ʥʘʣʠʯʠʷ ʧʨʠʟʥʘʢʦʚ ʨʠʩʢʘ 

ʚ ʧʦʚʝʜʝʥʠʠ; 



˿ͭͪΦ 50 ͙ ͘ 606Φ ˹͍͙͎͊͊ͭͦͪ ͍ ͙͔ͣͪ ͙ͤ͊ͯ͟ ͙ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ Ѕ лоόслύϥнлно 

4. ɻʨʫʧʧʦʚʳʝ ʟʘʥʷʪʠʷ. ʆʨʛʘʥʠʟʦʚʘʪʴ ʛʨʫʧʧʦʚʳʝ ʪʨʝʥʠʥʛʠ                          

ʩ ʰʪʘʪʥʳʤ ʧʩʠʭʦʣʦʛʦʤ ʜʣʷ ʧʦʜʨʦʩʪʢʦʚ ʠʟ ʛʨʫʧʧʳ ʨʠʩʢʘ (ʧʨʠ ʥʘʣʠʯʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʫ ʧʩʠʭʦʣʦʛʘ); 

5.  ʅʘʙʣʶʜʝʥʠʝ. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʧʨʠʟʥʘʢʦʚ ʨʠʩʢʘ ʧʦʚʝʜʝʥʠʷ                     

ʫ ʫʯʝʥʠʢʘ ʫʩʪʘʥʦʚʠʪʴ ʟʘ ʥʠʤ ʦʯʝʚʠʜʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʚʝʩʴ ʛʦʜ; 

6. ʀʩʢʣʶʯʠʪʴ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʙʝʩʝʜʳ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʰʢʦʣʳ                      

ʩ ʫʯʝʥʠʢʦʤ ʠ ʝʛʦ ʨʦʜʠʪʝʣʷʤʠ ʧʦ ʬʘʢʪʫ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʨʠʩʢʘ 

ʧʦʚʝʜʝʥʠʷ ʫ ʫʯʝʥʠʢʘ (ʥʝ ʜʦʧʫʩʢʘʪʴ ʢ ʫʯʝʥʠʢʫ ʩ ʚʳʷʚʣʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ 

ʨʠʩʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʝ ʠʤʝʶʱʠʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ                                

ʠ ʦʧʳʪʘ/ʟʥʘʥʠʡ ʚ ʩʬʝʨʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʜʨʦʩʪʢʘʤʠ ʩ ʘʥʘʣʦʛʠʯʥʳʤ 

ʨʠʩʢʦʤ ʧʦʚʝʜʝʥʠʷ); 

7. ʇʦʜʜʝʨʞʢʘ ʫʯʝʥʠʢʦʚ. ʀʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʨʴʙʳ                             

ʠ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ ʫʯʝʥʠʢʦʚ ʩ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ. ʋʯʝʙʥʦʝ 

ʟʘʚʝʜʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘ ʩʪʦʨʦʥʝ ʫʯʝʥʠʢʘ; 

8. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʨʘʟʛʨʫʟʢʠ                              

ʠ ʦʪʜʳʭʘ ʫʯʝʥʠʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ (ʢʦʤʥʘʪʳ ʦʪʜʳʭʘ                       

ʠ ʠʛʨʦʚʳʝ ʢʦʤʥʘʪʳ); 

9. ɺʳʨʘʙʦʪʘʪʴ ʧʨʦʮʝʜʫʨʳ ʙʦʨʴʙʳ ʩ ʪʨʘʚʣʝʡ. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ 

ʪʨʘʚʣʠ, ʥʝ ʧʳʪʘʪʴʩʷ ʵʪʦ ʨʝʰʠʪʴ ʧʫʙʣʠʯʥʦ ʩʦ ʚʩʝʤ ʢʣʘʩʩʦʤ. ʇʝʨʚʳʤ ʰʘʛʦʤ 

ʥʫʞʥʦ ʧʦʛʦʚʦʨʠʪʴ ʩ ʞʝʨʪʚʦʡ ʠ ʩ ʪʝʤʠ, ʢʪʦ ʥʘ ʥʠʭ ʥʘʧʘʜʘʝʪ. ɺʪʦʨʳʤ ʰʘʛʦʤ 

ʦʢʘʟʘʪʴ ʧʦʜʜʝʨʞʢʫ ʞʝʨʪʚʝ, ʧʨʠʤʝʥʠʪʴ ʞʝʩʪʢʠʝ ʩʘʥʢʮʠʠ ʧʨʦʪʠʚ ʥʘʧʘʜʘʶʱʠʭ. 

ʊʨʝʪʴʠʤ ʰʘʛʦʤ ʧʦʤʦʯʴ ʞʝʨʪʚʝ ʚ ʘʜʘʧʪʘʮʠʠ ʢ ʢʦʣʣʝʢʪʠʚʫ. ɺʩʝ ʵʪʘʧʳ ʜʦʣʞʥʳ 

ʧʨʦʚʦʜʠʪʴʩʷ ʧʩʠʭʦʣʦʛʦʤ, ʚʦʟʤʦʞʥʦ ʫʯʘʩʪʠʝ ʟʘʚʫʯʘ. ʉʘʥʢʮʠʠ ʧʨʦʪʠʚ ʪʨʘʚʣʠ 

ʫʯʝʥʠʢʘʤʠ (ʢʘʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʰʢʦʣʳ, ʪʘʢ ʠ ʟʘ ʝʝ ʧʨʝʜʝʣʘʤʠ). 

10. ɺʳʨʘʙʦʪʘʪʴ ʧʨʦʮʝʜʫʨʳ άʧʨʠʩʦʝʜʠʥʝʥʠʷά. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ 

ʧʨʠʟʥʘʢʦʚ ʫʯʘʩʪʠʷ ʚ ʜʝʩʪʨʫʢʪʠʚʥʦʤ ʜʚʠʞʝʥʠʠ ʥʝ ʩʪʦʠʪ ʧʳʪʘʪʴʩʷ ʩʨʘʟʫ 

ʧʝʨʝʫʙʝʜʠʪʴ ʧʦʜʨʦʩʪʢʘ. ʇʝʨʚʳʤ ʰʘʛʦʤ ʷʚʣʷʝʪʩʷ ʧʨʠʩʦʝʜʠʥʝʥʠʝ.                             

ɹʝʟ ʦʩʫʞʜʝʥʠʷ ʠ ʫʛʨʦʟ ʥʫʞʥʦ ʫʟʥʘʪʴ, ʧʦʯʝʤʫ ʧʦʜʨʦʩʪʢʫ ʥʨʘʚʠʪʩʷ                                                  

ʵʪʦ ʜʚʠʞʝʥʠʝ, ʯʪʦ ʦʥ ʦʞʠʜʘʝʪ ʧʦʣʫʯʠʪʴ ʦʪ ʥʝʛʦ. ɺʪʦʨʳʤ ʰʘʛʦʤ ʥʝʦʙʭʦʜʠʤʦ 

ʫʩʪʘʥʦʚʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʝʩʫʨʩʳ, ʩʧʦʩʦʙʥʳʝ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ʧʦʜʨʦʩʪʢʘ 
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ʠ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʠ. ʇʦʤʦʱʴ ʧʦʜʨʦʩʪʢʫ ʜʦʣʞʥʘ ʙʳʪʴ ʦʢʘʟʘʥʘ                    

ʩ ʧʦʟʠʮʠʠ ʩʦʧʨʦʚʦʞʜʘʶʱʝʛʦ (ʩʪʘʨʰʝʛʦ ʪʦʚʘʨʠʱʘ, ʥʘʩʪʘʚʥʠʢʘ), ʘ ʥʝ                         

ʩ ʧʦʟʠʮʠʠ ʦʙʚʠʥʷʶʱʝʛʦ ʠ ʢʦʥʪʨʦʣʠʨʫʶʱʝʛʦ. 

11. ʇʨʦʮʝʜʫʨʘ ʙʳʩʪʨʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʧʨʠʟʥʘʢʦʚ 

ʚʳʩʦʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʢ ʩʦʚʝʨʰʝʥʠʶ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʜʝʷʥʠʷ, ʧʦʜʨʦʩʪʢʘ 

ʥʝʦʙʭʦʜʠʤʦ ʠʟʦʣʠʨʦʚʘʪʴ ʦʪ ʜʨʫʛʠʭ ʜʝʪʝʡ, ʟʘʪʝʤ ʧʨʠʚʣʝʯʴ ʩʧʝʮʠʘʣʠʩʪʦʚ 

(ʧʩʠʭʦʣʦʛ, ʧʩʠʭʠʘʪʨ, ʧʦʣʠʮʝʡʩʢʠʡ, ʥʘʨʢʦʣʦʛ ʠ ʪ.ʧ.); 

12. ʆʮʝʥʢʘ ʫʨʦʚʥʷ ʛʦʪʦʚʥʦʩʪʠ ʢ ʩʦʚʝʨʰʝʥʠʶ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ 

ʜʝʡʩʪʚʠʷ. ɺʩʝʛʦ ʩʫʱʝʩʪʚʫʝʪ ʪʨʠ ʫʨʦʚʥʷ ʛʦʪʦʚʥʦʩʪʠ: ʧʝʨʚʳʡ ï ʨʘʟʤʳʰʣʝʥʠʝ 

ʦʪ ʚʦʟʤʦʞʥʦʩʪʠ; ʚʪʦʨʦʝ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʞʝʣʘʥʠʷ, ʪʨʝʪʴʝ ï ʧʣʘʥʠʨʦʚʘʥʠʝ, 

ʟʘʪʝʤ ʩʦʚʝʨʰʝʥʠʝ. 

13. ʘ) ʅʘ ʫʨʦʚʥʝ ʨʘʟʤʳʰʣʝʥʠʡ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʝʨʰʝʥʠʷ 

ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʜʝʷʥʠʷ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʫʯʘʩʪʠʷ ʚ ʪʝʯʝʥʠʠ ʝʜʠʥʠʯʥʳ, 

ʧʦʜʨʦʩʪʦʢ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʦʥ ʢʦʛʜʘ-ʥʠʙʫʜʴ ʧʦʧʨʦʙʦʚʘʣ ʪʘʢʦʝ; 

ʠʣʠ ʨʘʟʤʳʰʣʷʝʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʧʦʜʦʙʥʳʡ ʠʥʮʠʜʝʥʪ ʤʦʞʝʪ 

ʧʨʦʠʟʦʡʪʠ ʧʦʙʣʠʟʦʩʪʠ. b) ʅʘ ʚʪʦʨʦʤ ʫʨʦʚʥʝ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ 

ʩʪʘʥʦʚʷʪʩʷ ʚʳʨʘʞʝʥʥʝʝ, ʧʦʜʨʦʩʪʦʢ ʛʦʚʦʨʠʪ, ʯʪʦ ʩʘʤ ʭʦʯʝʪ ʩʜʝʣʘʪʴ ʪʘʢ; ʭʦʯʝʪ 

ʧʦʧʨʦʙʦʚʘʪʴ; ʩʜʝʣʘʝʪ, ʢʘʢ ʪʦʣʴʢʦ ʙʫʜʝʪ ʚʦʟʤʦʞʥʦʩʪʴ. c) ʅʘ ʪʨʝʪʴʝʤ ʫʨʦʚʥʝ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʤʥʦʛʠʝ ʠʟ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʧʦʜʨʦʩʪʦʢ ʩʦʦʙʱʘʝʪ                 

ʦʙ ʠʥʮʠʜʝʥʪʝ, ʚ ʙʫʜʫʱʝʤ ʩʦʚʝʨʰʝʥʥʦʤ άʢʦʛʜʘ ʷ ʚʘʩ ʨʘʩʩʪʨʝʣʷʶά, άʚʦʪ ʢʦʛʜʘ ʷ 

ʙʫʜʫ ʟʘʢʣʘʜʳʚʘʪʴ ʥʘʨʢʦʪʠʢʠά, ʠʣʠ ʩʦʦʙʱʘʝʪ ʦ ʧʦʜʛʦʪʦʚʢʝ ʢ ʠʥʮʠʜʝʥʪʫ 

ʥʘʧʨʷʤʫʶ. 

14. ʇʨʦʮʝʜʫʨʳ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʥʘʤʝʨʝʥʠʡ ʥʘ ʨʘʟʥʳʭ 

ʵʪʘʧʘʭ: 

ʘ) ʅʘ ʵʪʘʧʝ ʨʘʟʤʳʰʣʝʥʠʷ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʲʷʩʥʷʪʴ 

ʧʦʜʨʦʩʪʢʫ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʪʘʢʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʘʢʢʫʨʘʪʥʦ 

ʧʝʨʝʢʣʶʯʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʜʨʫʛʫʶ ʩʬʝʨʫ. 

b) ʅʘ ʵʪʘʧʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʞʝʣʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʲʷʩʥʠʪʴ ʥʝʛʘʪʠʚʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʪʘʢʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʘ ʟʘʪʝʤ, ʠʩʧʦʣʴʟʫʷ ʠʤʝʶʱʠʝʩʷ ʨʝʩʫʨʩʳ, 

ʧʨʠʩʪʫʧʠʪʴ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʧʦʜʨʦʩʪʢʘ, ʦʢʘʟʳʚʘʪʴ ʝʤʫ ʩʦʧʨʦʚʦʞʜʝʥʠʝ. 
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c) ʅʘ ʵʪʘʧʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʢʘʟʘʪʴ ʦ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʷʭ ʪʘʢʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʘ ʟʘʪʝʤ, ʠʩʧʦʣʴʟʫʷ ʨʝʩʫʨʩʳ, ʧʦʤʦʯʴ                         

ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʧʦʜʨʦʩʪʢʘ ʠ ʧʦʩʪʘʚʠʪʴ ʝʛʦ ʥʘ ʫʯʝʪ ʧʩʠʭʦʣʦʛʘ ʜʣʷ 

ʢʦʨʨʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. 

ʂʦʤʧʣʝʢʩʥʘʷ ʧʩʠʭʦʣʦʛʦ-ʧʩʠʭʠʘʪʨʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ ʧʦʜʪʚʝʨʞʜʘʝʪ, 

ʯʪʦ ʰʢʦʣʴʥʳʝ ʩʪʨʝʣʢʠ ʥʝʨʝʜʢʦ ʠʤʝʶʪ ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʝ ʜʠʘʛʥʦʟʳ. ʉʪʦʠʪ 

ʟʘʤʝʪʠʪʴ, ʯʪʦ ʜʠʘʛʥʦʟ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʪʘʢʦʛʦ ʩʪʨʘʰʥʦʛʦ ʧʦʩʪʫʧʢʘ, ʢʘʢ 

ʩʢʫʣʰʫʪʠʥʛ. ʂ ʩʦʞʘʣʝʥʠʶ, ʤʥʦʛʠʝ ʨʦʜʠʪʝʣʠ, ʦʧʘʩʘʷʩʴ ʦʩʫʞʜʝʥʠʷ 

ʦʢʨʫʞʘʶʱʠʭ, ʠʛʥʦʨʠʨʫʶʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʝʪʩʢʠʭ ʧʩʠʭʦʣʦʛʦʚ                                      

ʠ ʥʝ ʦʙʨʘʱʘʶʪʩʷ ʟʘ ʧʩʠʭʠʘʪʨʠʯʝʩʢʦʡ ʧʦʤʦʱʴʶ.  ʉʯʠʪʘʝʤ ʥʝʦʙʭʦʜʠʤʳʤ 

ʧʨʦʮʝʩʩ ʦʩʚʝʱʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʥʘ ʰʢʦʣʴʥʳʭ ʩʦʙʨʘʥʠʷʭ, ʢʣʘʩʩʥʳʭ 

ʯʘʩʘʭ ʠ ʩʨʝʜʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʊʝʤ ʩʘʤʳʤ ʙʫʜʝʪ ʩʬʦʨʤʠʨʦʚʘʥʘ 

ʵʣʝʤʝʥʪʘʨʥʘʷ ʩʠʩʪʝʤʳ ʟʥʘʥʠʡ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʜʝʪʴʤʠ ʛʨʫʧʧʳ ʨʠʩʢʘ 

ʘʛʨʝʩʩʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʙʫʣʣʠʥʛʘ, ʩʢʫʣʰʫʪʠʥʛʘ, ʩʬʦʨʤʠʨʦʚʘʥ 

ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʢʣʠʤʘʪ, ʩʥʠʟʠʪʩʷ ʵʤʦʮʠʦʥʘʣʴʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʩʨʝʜʠ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ. ʆʙʨʘʱʘʷʩʴ ʢ ʨʘʟʣʠʯʥʳʤ ʩʣʫʯʘʷʤ 

ʩʪʨʝʣʴʙʳ ʚ ʰʢʦʣʘʭ ʠʣʠ ʪʝʭʥʠʢʫʤʘʭ, ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʯʝʪʢʫʶ ʪʝʥʜʝʥʮʠʶ: 

ʧʦʜʨʦʩʪʢʠ, ʨʘʩʩʪʨʝʣʷʚʰʠʝ ʩʚʦʠʭ ʦʜʥʦʢʣʘʩʩʥʠʢʦʚ, ʷʚʣʷʣʠʩʴ ʞʝʨʪʚʘʤʠ 

ʙʫʣʣʠʥʛʘ ï ʪʨʘʚʣʠ ʚ ʰʢʦʣʝ, ʢʦʪʦʨʘʷ ʧʨʦʜʦʣʞʘʣʘʩʴ ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦʝ ʚʨʝʤʷ. 

ɹʝʟʫʩʣʦʚʥʦ, ʪʘʢʘʷ ʩʠʪʫʘʮʠʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ (ʠ ʬʠʟʠʯʝʩʢʦʛʦ) ʥʘʩʠʣʠʷ                     

ʥʝ ʤʦʛʣʘ ʥʝ ʦʩʪʘʚʠʪʴ ʩʚʦʡ ʦʪʧʝʯʘʪʦʢ ʥʘ ʧʩʠʭʠʢʝ ʜʝʪʝʡ ï ʦʥʠ ʙʳʣʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʪʨʘʚʤʠʨʦʚʘʥʳ, ʠ ʵʪʘ ʪʨʘʚʤʘ ʝʞʝʜʥʝʚʥʦ ʚʣʠʷʣʘ                                   

ʥʘ ʠʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʚʳʟʳʚʘʣʘ ʥʝʢʠʝ ʧʦʚʝʜʝʥʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʙʦʯʘʷ ʪʝʪʨʘʜʴ ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ                                       

ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʥʘʯʘʣʴʥʦʛʦ 

ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɿʘʜʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʨʘʙʦʯʝʡ ʪʝʪʨʘʜʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʳ 

ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ; 

ʨʘʟʚʠʪʠʝ ʠʭ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ; ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ 

ʜʝʡʩʪʚʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʥʨʘʚʩʪʚʝʥʥʦʤ ʧʦʚʝʜʝʥʠʠ, ʦ ʪʝʭ ʧʨʘʚʠʣʘʭ ʠ ʥʦʨʤʘʭ, ʥʘ 

ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʩʪʨʦʠʪʴʩʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʣʶʜʴʤʠ. ɺ ʪʝʪʨʘʜʠ 

ʧʨʝʜʣʘʛʘʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʪʨʝʥʠʨʦʚʦʯʥʳʝ ʫʧʨʘʞʥʝʥʠʷ, ʟʘʜʘʥʠʷ, ʫʛʣʫʙʣʷʶʱʠʝ 

ʟʥʘʥʠʷ ʫʯʘʱʠʭʩʷ, ʟʘʜʘʥʠʷ ʨʘʟʚʠʚʘʶʱʝʛʦ ʭʘʨʘʢʪʝʨʘ, ʪʚʦʨʯʝʩʢʠʝ ʧʨʦʝʢʪʳ. ʊʝʪʨʘʜʴ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʢʘʢ ʥʘ ʫʨʦʢʝ, ʪʘʢ ʠ ʚʦ ʚʨʝʤʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʟʘʥʷʪʠʡ 

ʜʝʪʝʡ ʜʦʤʘ ʚ ʢʨʫʛʫ ʩʝʤʴʠ. 

 

Abstract. The workbook was developed in accordance with the Federal State 

Educational Standard of Primary General Education. The tasks presented in the 

workbook are focused on the organization of educational activities of children of primary 

school age; the development of their creative thinking; the formation of universal 

educational actions, ideas about moral behavior, about the rules and norms on which 

relationships with people should be built. The notebook offers a variety of training 

exercises, tasks that deepen students` knowledge, developmental tasks, creative projects. 

The notebook can be used both in the classroom and during independent studies                      

of children at home with their family. 
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1. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʜʫʢʪʘ, ʦʙʣʘʩʪʴ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ, ʝʛʦ ʥʘʟʥʘʯʝʥʠʝ. 

ʆʙʫʯʝʥʠʝ ʠ ʚʦʩʧʠʪʘʥʠʝ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʫʶ 

ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʦʙʱʝʩʪʚʘ. ʉʝʛʦʜʥʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʨʦʙʣʝʤʝ 

ʜʫʭʦʚʥʦ-ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ (ʜʘʣʝʝ ï ɼʅɺʈ), ʚʦʟʚʨʘʱʝʥʠʷ 

ʠʥʪʝʨʝʩʘ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʢ ʩʦʙʩʪʚʝʥʥʳʤ ʪʨʘʜʠʮʠʷʤ, ʨʦʜʥʦʤʫ 

ʷʟʳʢʫ, ʧʘʪʨʠʦʪʠʯʝʩʢʠʤ ʯʫʚʩʪʚʘʤ. ɼʅɺʈ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʰʢʦʣʝ ʷʚʣʷʝʪʩʷ 

ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʂ ʩʨʝʜʩʪʚʘʤ ʦʙʫʯʝʥʠʷ, ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤ 

ʜʣʷ ʨʝʙʝʥʢʘ ʠ ʧʝʜʘʛʦʛʘ, ʦʪʥʦʩʠʪʩʷ ʨʘʙʦʯʘʷ ʪʝʪʨʘʜʴ, ʠʟʜʘʥʥʘʷ ʥʘ ʙʫʤʘʛʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʨʘʙʦʯʠʭ ʪʝʪʨʘʜʝʡ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ 

ʥʘ ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʚʳʰʘʝʪ ʝʛʦ ʫʨʦʚʝʥʴ, ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʮʝʣʦʤ, ʜʘʝʪ ʫʯʠʪʝʣʶ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʨʘʙʦʯʝʡ ʪʝʪʨʘʜʠ άʄʠʨ ʚʦʢʨʫʛ                   

ʠ ʚʥʫʪʨʠ ʥʘʩά (ʜʘʣʝʝ ï ʂʈʊ) ʧʨʠ ʦʙʫʯʝʥʠʠ ʰʢʦʣʴʥʠʢʦʚ ʟʘʢʣʶʯʘʝʪʩʷ                        

ʚ ʦʧʪʠʤʘʣʴʥʦʤ ʩʦʯʝʪʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʪʝʪʨʘʜʠ                                

ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʢʘʟʳʚʘʪʴ ʚʦʩʧʠʪʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʯʝʨʝʟ ʨʫʩʩʢʫʶ 

ʢʫʣʴʪʫʨʫ, ʠʩʢʫʩʩʪʚʦ, ʪʨʘʜʠʮʠʠ, ʢʘʢ ʚʘʞʥʝʡʰʠʝ ʬʘʢʪʦʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʜʫʭʦʚʥʦ-ʥʨʘʚʩʪʚʝʥʥʳʭ ʢʘʯʝʩʪʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʜʘʛʦʛʦʤ ʂʈʊ ʨʝʰʠʪ ʥʝ ʪʦʣʴʢʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʟʘʜʘʯʠ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʮʠʢʣʘ, ʥʦ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚʦʩʧʠʪʘʪʝʣʴʥʳʝ, ʧʨʠʚʠʚʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʛʘʪʠʚʥʳʤ ʷʚʣʝʥʠʷʤ ʦʙʱʝʩʪʚʘ. 

ɹʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ɼʅɺʈ ʠʤʝʶʪ ʰʢʦʣʴʥʳʝ 

ʜʠʩʮʠʧʣʠʥʳ ʛʫʤʘʥʠʪʘʨʥʦʡ ʠ ʵʩʪʝʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʂʈʊ ʧʦʤʦʞʝʪ ʧʝʜʘʛʦʛʫ ʚ ʧʨʦʮʝʩʩʝ ʰʢʦʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʭʦʜʝ 

ʫʨʦʢʘ ʥʝ ʪʦʣʴʢʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʠ ʨʘʟʚʠʚʘʶʱʫʶ ʮʝʣʠ, ʥʦ ʠ ʜʦʩʪʠʯʴ 

ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ. 
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ʂʈʊ ʩʦʜʝʨʞʠʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʦʙʫʯʘʶʱʠʤʩʷ 

ʵʬʬʝʢʪʠʚʥʦ ʦʩʚʦʠʪʴ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ, ʘ ʧʝʜʘʛʦʛʫ - ʩʧʣʘʥʠʨʦʚʘʪʴ ʠ ʧʨʦʚʝʩʪʠ 

ʫʨʦʢ.  

ɺʦʩʧʠʪʘʪʝʣʴʥʳʝ ʧʦʟʠʮʠʠ ʌɻʆʉ ʥʘʯʘʣʴʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʠʩʭʦʜʷʪ ʠʟ ʩʦʜʝʨʞʘʪʝʣʴʥʳʭ ʦʩʥʦʚ ʣʠʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʙʸʥʢʘ, 

ʬʦʨʤʠʨʫʝʤʳʭ ʢ ʧʝʨʠʦʜʫ ʟʘʚʝʨʰʝʥʠʷ ʦʙʫʯʝʥʠʷ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ. ʆʩʦʙʦ 

ʚʳʜʝʣʝʥʳ ʪʘʢʠʝ, ʢʘʢ: ʣʶʙʦʚʴ ʢ ʈʦʜʠʥʝ, ʫʚʘʞʝʥʠʝ ʠ ʧʨʠʥʷʪʠʝ ʮʝʥʥʦʩʪʝʡ 

ʩʝʤʴʠ ʠ ʦʙʱʝʩʪʚʘ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʚ ʧʦʟʥʘʥʠʠ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʤʝʥʠʝ ʥʝʩʪʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʚʦʠ ʧʦʩʪʫʧʢʠ. ɺ ʂʈʊ ʪʨʠ ʨʘʟʜʝʣʘ: 

Å άʈʦʩʩʠʷ. ʈʦʜʠʥʘ. ʆʪʝʯʝʩʪʚʦά; 

Å άʅʨʘʚʩʪʚʝʥʥʦʩʪʴ ʠ ʤʦʨʘʣʴά; 

Å άʇʨʘʚʦʩʣʘʚʠʝ ʚ ʈʦʩʩʠʠ. ʊʨʘʜʠʮʠʠά.  

ʅʘ ʧʨʘʢʪʠʢʝ ʚʩʝ ʪʨʠ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʝʜʠʥʦʝ ʮʝʣʦʝ, 

ʚʤʝʩʪʝ ʩ ʪʝʤ ʦʜʥʦ ʠʟ ʥʠʭ ʤʦʞʝʪ ʙʳʪʴ ʚʝʜʫʱʠʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʳ                       

ʠ ʭʘʨʘʢʪʝʨʘ ʫʨʦʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʠʪʝʣʴ ʨʘʟʚʠʚʘʝʪ ʫ ʰʢʦʣʴʥʠʢʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʥʨʘʚʩʪʚʝʥʥʳʭ ʠʜʝʘʣʘʭ ʠ ʮʝʥʥʦʩʪʷʭ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ 

ʦʩʥʦʚʫ ʨʝʣʠʛʠʦʟʥʳʭ ʠ ʩʚʝʪʩʢʠʭ ʪʨʘʜʠʮʠʡ ʥʘʰʝʡ ʤʥʦʛʦʥʘʮʠʦʥʘʣʴʥʦʡ ʩʪʨʘʥʳ, 

ʠ ʧʦʤʦʛʘʝʪ ʠʤ ʧʦʥʷʪʴ ʠ ʧʨʠʥʷʪʴ ʩʚʦʸ ʟʥʘʯʝʥʠʝ ʚ ʞʠʟʥʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʩʚʦʝʡ ʩʚʷʟʠ ʩ ʥʠʤʠ. 

ʉʦʜʝʨʞʘʥʠʝ ʂʈʊ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʦʙʱʝʝ ʟʥʘʢʦʤʩʪʚʦ ʩ ʧʨʘʚʦʩʣʘʚʥʦʡ 

ʢʫʣʴʪʫʨʦʡ, ʠʩʪʦʨʠʝʡ, ʪʨʘʜʠʮʠʷʤʠ, ʥʨʘʚʩʪʚʝʥʥʳʤʠ ʮʝʥʥʦʩʪʷʤʠ, 

ʚʳʜʘʶʱʠʤʠʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʪ.ʜ. ʈʘʙʦʯʠʝ ʣʠʩʪʳ ʂʈʊ 

ʩʦʩʪʘʚʣʝʥʳ ʥʘ ʦʩʥʦʚʝ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʳʭ ʧʨʝʜʤʝʪʦʚ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʯʪʝʥʠʷ, 

ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʤʫʟʳʢʠ (ʋʄʂ άʐʢʦʣʘ ʈʦʩʩʠʠά) ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ                   

ʜʣʷ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʪʝʤʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʟʞʝ ʙʫʜʝʪ ʠʟʫʯʘʪʴʩʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦ                             

ʠ ʩʝʨʴʸʟʥʦ. 

ɺʤʝʩʪʝ ʩ ʛʝʨʦʷʤʠ ʂʈʊ ʫʯʘʱʠʡʩʷ ʬʦʨʤʠʨʫʝʪ ʠ ʨʘʟʚʠʚʘʝʪ ʮʝʥʥʦʩʪʥʦʝ 

ʦʪʥʦʰʝʥʠʝ ʢ ʣʶʜʷʤ, ʦʙʱʝʩʪʚʫ, ʧʨʠʨʦʜʝ, ʩʚʦʝʡ ʈʦʜʠʥʝ, ʢ ʜʫʭʦʚʥʳʤ 

ʪʨʘʜʠʮʠʷʤ ʇʨʘʚʦʩʣʘʚʠʷ. 
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ʈʘʙʦʪʘ ʩ ʂʈʊ ʥʘʯʠʥʘʝʪʩʷ ʩʦ ʩʪʘʨʪʦʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. ʎʝʣʴ 

ʜʠʘʛʥʦʩʪʠʢʠ: ʚʳʷʚʠʪʴ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʫʯʘʶʱʝʛʦʩʷ ʤʝʪʘʧʨʝʜʤʝʪʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʠ ʥʘʩʪʨʦʠʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʥʘ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʫʯʝʥʠʢʘ. 

ʆʩʥʦʚʥʦʡ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʂʈʊ ʨʘʩʰʠʨʷʝʪ ʨʫʙʨʠʢʘ άɼʣʷ 

ʣʶʙʦʟʥʘʪʝʣʴʥʳʭά. ʄʘʪʝʨʠʘʣʳ ʨʫʙʨʠʢʠ ʧʦʟʚʦʣʷʶʪ ʨʘʙʦʪʫ ʩ ʫʯʘʱʠʤʠʩʷ 

ʨʘʟʥʦʦʙʨʘʟʥʦʡ, ʘʢʪʠʚʠʟʠʨʫʶʪ ʠʭ ʚʥʠʤʘʥʠʝ, ʨʘʟʚʠʚʘʶʪ ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ 

ʧʨʦʮʝʩʩʳ.  

ʈʘʙʦʯʠʝ ʣʠʩʪʳ ʢʦʤʧʣʝʢʩʥʦʡ ʨʘʙʦʯʝʡ ʪʝʪʨʘʜʠ ʩ Qr-ʢʦʜʘʤʠ ʤʦʞʥʦ 

ʧʨʠʤʝʥʷʪʴ ʥʘ ʫʨʦʢʝ ʠʣʠ ʜʦʤʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ Qr-ʢʦʜʘ ʧʦʤʦʞʝʪ ʙʳʩʪʨʦ                       

ʠ ʠʥʪʝʨʝʩʥʦ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʥʦʚʳʤ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʠ ʚʦʩʧʠʪʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʳʩʪʨʘʠʚʘʝʪʩʷ                  

ʢʘʢ ʣʦʛʠʯʝʩʢʦʝ ʚʦʩʭʦʞʜʝʥʠʝ ʦʪ ʚʦʟʨʘʩʪʘ ʢ ʚʦʟʨʘʩʪʫ, ʢʘʞʜʳʡ ʥʦʚʳʡ ʰʘʛ ï 

ʩʪʫʧʝʥʴʢʘ ʚʚʝʨʭ ʚ ʜʫʭʦʚʥʦʤ ʠ ʬʠʟʠʯʝʩʢʦʤ ʩʪʘʥʦʚʣʝʥʠʠ: 

Å ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ʨʝʟʫʣʴʪʘʪʦʚ ï ʧʨʠʦʙʨʝʪʝʥʠʝ ʫʯʘʱʠʤʩʷ 

ʩʦʮʠʘʣʴʥʳʭ ʟʥʘʥʠʡ (ʦʙ ʦʙʱʝʩʪʚʝʥʥʳʭ ʥʦʨʤʘʭ, ʦʙ ʫʩʪʨʦʡʩʪʚʝ ʦʙʱʝʩʪʚʘ,                  

ʦ ʩʦʮʠʘʣʴʥʦ ʦʜʦʙʨʷʝʤʳʭ ʠ ʥʝʦʜʦʙʨʷʝʤʳʭ ʬʦʨʤʘʭ ʧʦʚʝʜʝʥʠʷ ʚ ʦʙʱʝʩʪʚʝ                 

ʠ ʪ.ʧ.), ʧʝʨʚʠʯʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʦʮʠʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʠ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʞʠʟʥʠ. 

Å ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ ʨʝʟʫʣʴʪʘʪʦʚ ï ʧʦʣʫʯʝʥʠʝ ʫʯʘʱʠʤʩʷ ʦʧʳʪʘ 

ʧʝʨʝʞʠʚʘʥʠʷ ʠ ʧʦʟʠʪʠʚʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʙʘʟʦʚʳʤ ʮʝʥʥʦʩʪʷʤ ʦʙʱʝʩʪʚʘ 

(ʯʝʣʦʚʝʢ, ʩʝʤʴʷ, ʆʪʝʯʝʩʪʚʦ, ʧʨʠʨʦʜʘ, ʤʠʨ, ʟʥʘʥʠʷ, ʪʨʫʜ, ʢʫʣʴʪʫʨʘ), 

ʮʝʥʥʦʩʪʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʩʦʮʠʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚ ʮʝʣʦʤ. 

Å ʊʨʝʪʠʡ ʫʨʦʚʝʥʴ ʨʝʟʫʣʴʪʘʪʦʚ ï ʦʩʦʟʥʘʥʠʝ ʫʯʘʱʠʤʩʷ ʮʝʥʥʦʩʪʠ 

ʜʫʭʦʚʥʦʡ ʢʫʣʴʪʫʨʳ, ʯʝʣʦʚʝʯʝʩʢʦʡ ʣʠʯʥʦʩʪʠ, ʩʘʤʦʦʮʝʥʢʠ ʢʘʢ ʦʩʥʦʚʳ ʜʫʭʦʚʥʦ 

ï ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʀʥʪʝʛʨʘʮʠʷ ʦʙʦʟʥʘʯʝʥʥʳʭ ʢʘʯʝʩʪʚ ʜʘʸʪ ʮʝʣʦʩʪʥʦʝ ʚʧʝʯʘʪʣʝʥʠʝ                       

ʦ ʥʨʘʚʩʪʚʝʥʥʦʤ ʦʙʣʠʢʝ ʣʠʯʥʦʩʪʠ, ʝʸ ʚʦʩʧʠʪʘʥʥʦʩʪʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ                         

ʦ ʚʩʝʩʪʦʨʦʥʥʝʤ ʝʸ ʨʘʟʚʠʪʠʠ. ʀʪʦʛʦʚʘʷ ʜʠʘʛʥʦʩʪʠʢʘ άʄʦʠ ʞʠʟʥʝʥʥʳʝ 

ʧʨʘʚʠʣʘά ʚ ʂʈʊ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʭ 
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ʤʝʪʦʜʦʚ ʜʫʭʦʚʥʦ-ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ, ʘ ʚ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ ʢʦʨʨʝʢʪʠʨʦʚʢʠ.  

ʂ ʂʈʊ ʧʨʠʣʘʛʘʝʪʩʷ ʩʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ, ʢʦʪʦʨʳʡ ʨʝʢʦʤʝʥʜʦʚʘʥ                             

ʢ ʧʨʦʯʪʝʥʠʶ ʦʙʫʯʘʶʱʠʤʠʩʷ ʥʘ ʣʝʪʥʠʭ ʢʘʥʠʢʫʣʘʭ. ʕʪʫ ʣʠʪʝʨʘʪʫʨʫ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʜʝʪʝʡ, ʪʘʢ ʠ ʜʣʷ 

ʧʦʜʛʦʪʦʚʢʠ ʚʥʝʢʣʘʩʩʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʜʣʷ ʚʳʩʪʨʘʠʚʘʥʠʷ ʤʝʞʧʨʝʜʤʝʪʥʳʭ 

ʩʚʟ̫ʝʡ. 

ʈʘʙʦʪʘ ʩ ʂʈʊ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʫʯʘʶʱʠʤʩʷ ʧʦʟʥʘʢʦʤʠʪʴʩʷ                         

ʩ ʧʝʨʚʳʤʠ ʫʨʦʢʘʤʠ ʇʨʘʚʦʩʣʘʚʠʷ (ʤʦʜʫʣʴ άʆʇʂά) ʠ ʜʘʪʴ ʫʯʘʱʠʤʩʷ ʦʙʱʝʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʟʥʘʯʝʥʠʠ ʥʦʨʤ ʤʦʨʘʣʠ (ʤʦʜʫʣʴ άʉʚʝʪʩʢʘʷ ʵʪʠʢʘά)                               

ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʆʈʂʉʕ, ʘ ʧʦʪʦʤ ʠʟʫʯʠʪʴ ʝʸ ʚ ʧʦʣʥʦʤ ʦʙʲʸʤʝ, ʠ ʥʦʚʳʝ 

ʟʥʘʥʠʷ ʚʦʩʧʨʠʥʠʤʘʪʴ ʫʞʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʤʠ. 

2. ʀʩʧʦʣʴʟʫʝʤʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ï ʥʝʪ. 

3. ʉʧʝʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ, 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ï ʥʝʪ. 

4. ʋʩʣʦʚʠʷ ʧʝʨʝʜʘʯʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠʣʠ ʝʸ ʧʨʦʜʘʞʠ ï ʟʘʢʣʶʯʝʥʠʝ 

ʜʦʛʦʚʦʨʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʠʟʫʯʝʥʠʶ 

ʩʪʨʦʝʥʠʷ ʩʝʨʜʮʘ ʥʘ ʧʨʠʤʝʨʝ ʩʦʟʜʘʥʥʦʛʦ ʤʘʢʝʪʘ ʩʝʨʜʮʘ, ʧʦʩʢʦʣʴʢʫ ʤʝʪʦʜʳ 

ʠʟʫʯʝʥʠʷ ʝʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʘʫʪʦʧʩʠʷ 

(ʚʩʢʨʳʪʠʝ) ʠʣʠ ʠʟʫʯʝʥʠʝ ʩʪʨʦʝʥʠʷ ʧʦ ʠʣʣʶʩʪʨʘʮʠʷʤ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʝʨʜʮʘ ʥʝ ʜʘʝʪ ʧʦʣʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʜʘʥʥʦʛʦ 

ʦʨʛʘʥʘ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʩʝʨʜʮʘ ʜʣʷ ʦʪʨʘʞʝʥʠʷ ʝʛʦ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʥʘʛʣʷʜʥʦʛʦ ʧʦʩʦʙʠʷ ʚ ʨʘʤʢʘʭ ʫʨʦʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʰʢʦʣʝ. 

 

Abstract. In the research work, attention is paid to the study of the structure of the 

heart using the example of a created heart layout, since methods of studying its internal 

anatomical structure, such as autopsy (autopsy) or studying the structure from 

illustrations, physiological features of the heart do not give a complete picture of the 

features of this organ. The aim of the work is to develop a model of the heart to reflect its 

internal structure as a visual aid in the framework of regular activities at school. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʊʈʆɽʅʀɽ ʉɽʈɼʎɸ, ʄʆɼɽʃʔ ʉɽʈɼʎɸ, ʅɸɻʃʗɼʅʆɽ 

ʇʆʉʆɹʀɽ 
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1. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʜʫʢʪʘ, ʦʙʣʘʩʪʴ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ, 

ʝʛʦ ʥʘʟʥʘʯʝʥʠʝ 

ɸʥʘʪʦʤʠʷ ï ʥʘʫʢʘ, ʢʦʪʦʨʘʷ ʜʘʝʪ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʦʧʠʩʘʥʠʝ ʬʦʨʤʳ 

ʩʪʨʦʝʥʠʷ, ʧʦʣʦʞʝʥʠʷ ʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʯʘʩʪʝʡ ʪʝʣʘ ʠ ʦʨʛʘʥʦʚ, ʫʯʠʪʳʚʘʷ 

ʧʨʠ ʵʪʦʤ ʚʦʟʨʘʩʪ, ʧʦʣ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʕʪʘ ʥʘʫʢʘ 

ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ ʥʘʫʢʘʤʠ, ʥʘʧʨʠʤʝʨ, ʬʠʟʠʦʣʦʛʠʝʡ, 

ʵʤʙʨʠʦʣʦʛʠʝʡ, ʵʚʦʣʶʮʠʦʥʥʳʤ ʫʯʝʥʠʝʤ ʠ ʛʝʥʝʪʠʢʦʡ. ɸʥʘʪʦʤʠʷ ï ʦʩʥʦʚʘ 

ʜʠʩʮʠʧʣʠʥ ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʳ ʠ ʠʟʫʯʘʝʪʩʷ ʦʥʘ ʩ ʧʦʤʦʱʴʶ ʚʩʢʨʳʪʠʷ 

(ʘʫʪʦʧʩʠʠ), ʫʯʝʙʥʠʢʦʚ ʠ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʘʪʣʘʩʦʚ. ʆʜʥʘʢʦ, ʩʧʦʩʦʙʳ, 

ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʥʝ ʚʩʝʛʜʘ ʙʫʜʫʪ ʵʬʬʝʢʪʠʚʥʳ ʚ ʠʟʫʯʝʥʠʠ: ʘʫʪʦʧʩʠʷ ï 

ʩʦʚʝʨʰʝʥʥʦ ʥʝʫʜʦʙʥʳʡ ʠ ʥʝʜʦʩʪʫʧʥʳʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʦʜʨʦʩʪʢʘʤʠ ʤʝʪʦʜ,                   

ʚ ʫʯʝʙʥʠʢʘʭ ʠ ʘʪʣʘʩʘʭ ʥʝ ʨʘʩʩʤʦʪʨʝʪʴ ʠ ʧʦʣʥʦʩʪʴʶ ʥʝ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʨʪʠʥʫ 

ʦʙ ʦʨʛʘʥʘʭ. ʅʝ ʚʩʝ ʢʘʨʪʠʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʝʪʘʣʴʥʦʝ, ʢʘʯʝʩʪʚʝʥʥʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ. ɺ ʚʠʜʝʦ ʨʘʩʩʢʘʟʳʚʘʶʪ ʦʩʥʦʚʥʫʶ, ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, 

ʚ ʫʯʝʙʥʠʢʘʭ ï ʪʦʣʴʢʦ ʪʝʢʩʪ ʠ ʦʜʥʘ ʢʘʨʪʠʥʘ ʩ ʧʦʜʧʠʩʘʥʥʳʤʠ ʯʘʩʪʷʤʠ. 

ʈʘʙʦʪʘʪʴ ʩ ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʪʨʫʜʥʦ, ʚʝʜʴ ʠʟʫʯʘʷ ʧʣʦʩʢʫʶ ʢʘʨʪʠʥʫ ʪʨʫʜʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʯʪʦ-ʪʦ ʦʙʲʝʤʥʦʝ, ʪʘʢ ʢʘʢ ʧʦʣʦʚʠʥʘ ʩʢʨʳʪʘ. ʇʦʵʪʦʤʫ                     

ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʥʝʰʥʝʛʦ ʩʪʨʦʝʥʠʷ ʩʝʨʜʮʘ ʚ ʨʘʤʢʘʭ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ ʘʚʪʦʨʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ 

ʧʦʧʳʪʢʘ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʩʝʨʜʮʘ ʜʣʷ ʦʪʨʘʞʝʥʠʷ ʝʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ. 

ʄʦʜʝʣʠ ʠ ʤʘʢʝʪʳ ï ʦʪʣʠʯʥʳʡ ʚʳʭʦʜ ʠʟ ʧʦʜʦʙʥʳʭ ʩʠʪʫʘʮʠʡ. ʆʥʠ ʦʪʣʠʯʥʦ 

ʧʦʢʘʟʳʚʘʶʪ ʩʪʨʦʝʥʠʝ ʦʨʛʘʥʦʚ, ʘ ʨʘʩʩʤʦʪʨʝʪʴ ʠʭ ʤʦʞʥʦ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ. 

ʇʨʠʤʝʨʦʤ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʰʢʦʣʴʥʳʝ ʩʢʝʣʝʪʳ, ʩʦʟʜʘʥʥʳʝ ʠʟ ʧʣʘʩʪʠʢʘ ʠʣʠ 

ʜʨʫʛʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʆʜʥʘʢʦ ʯʘʱʝ ʚʩʝʛʦ ʜʝʣʘʶʪʩʷ ʦʥʠ ʦʯʝʥʴ ʧʨʦʩʪʦ, 

ʥʝʢʦʪʦʨʳʝ ʜʝʪʘʣʠ ʧʦʣʫʯʘʶʪʩʷ ʪʦʣʱʝ, ʯʝʤ ʥʘʜʦ ʠʣʠ ʞʝ ʙʦʣʝʝ ʛʨʦʤʦʟʜʢʠʤʠ. 

ʅʝʢʦʪʦʨʳʝ ʤʦʜʝʣʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʢʘʟʘʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʜʝʪʘʣʠ, ʫʧʫʩʢʘʷ 

ʜʨʫʛʠʝ. ʅʫʞʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʟʠʪʴ ʩʭʦʜʩʪʚʦ ʤʦʜʝʣʠ ʩ ʦʨʠʛʠʥʘʣʦʤ,                 

ʪʦ ʝʩʪʴ ʜʝʬʝʢʪʦʚ ʩ ʜʝʪʘʣʷʤʠ ʙʳʪʴ ʥʝ ʜʦʣʞʥʦ. ʋʯʘʱʠʡʩʷ ʜʦʣʞʝʥ ʧʦʥʷʪʴ,                     

ʢʘʢ ʫʩʪʨʦʝʥʦ ʚʩʝ ʚʥʫʪʨʠ ʠ ʩʥʘʨʫʞʠ ʩʝʨʜʮʘ. 

ʉʦʟʜʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʝʨʜʮʘ ʚʢʣʶʯʘʣʦ ʚ ʩʝʙʷ ʩʦʟʜʘʥʠʝ 

ʚʥʫʪʨʝʥʥʝʛʦ ʨʘʟʨʝʟʘ ʩʝʨʜʮʘ ʠʟ ʧʦʣʠʤʝʨʥʦʡ ʛʣʠʥʳ, ʦʪʨʘʞʘʶʱʝʝ ʥʘʣʠʯʠʝ 

ʪʘʢʠʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʩʝʨʜʮʘ, ʢʘʢ ʧʨʘʚʦʝ ʧʨʝʜʩʝʨʜʠʝ ʠ ʧʨʘʚʳʡ ʞʝʣʫʜʦʯʝʢ, 

ʜʘʣʝʝ - ʣʝʚʦʝ ʧʨʝʜʩʝʨʜʠʝ ʠ ʣʝʚʳʡ ʞʝʣʫʜʦʯʝʢ, ʩʪʚʦʨʯʘʪʳʝ ʢʣʘʧʘʥʳ ʤʝʞʜʫ 

ʥʠʤʠ ʠ ʧʝʨʝʛʦʨʦʜʢʘ, ʣʝʛʦʯʥʫʶ ʘʨʪʝʨʠʶ, ʩ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʩʚʝʨʭʫ ʜʫʛʦʡ 
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ʘʦʨʪʳ ï ʩʘʤʦʡ ʢʨʫʧʥʦʡ ʘʨʪʝʨʠʝʡ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʧʦʣʳʤʠ 

ʚʝʥʘʤʠ. ʇʦʩʣʝ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʩʝʨʜʮʘ, ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʥʘ ʤʘʢʝʪʝ 

ʣʝʛʦʯʥʘʷ ʘʨʪʝʨʠʷ, ʘ ʥʘʜ ʥʝʪ ʨʘʩʧʦʣʦʞʝʥʘ ʜʫʛʘ ʘʦʨʪʳ - ʩʘʤʘʷ ʢʨʫʧʥʘʷ ʘʨʪʝʨʠʷ 

ʯʝʣʦʚʝʢʘ. ɿʘʪʝʤ ʩ ʣʝʚʦʡ ʩʪʦʨʦʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ ʧʦʣʳʝ 

ʚʝʥʳ. ɺʥʫʪʨʠ ʧʨʘʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ ʨʘʟʤʝʱʝʥ ʪʨʝʭʩʪʚʦʨʯʘʪʳʡ ʢʣʘʧʘʥ, ʘ ʪʘʢ ʞʝ 

ʣʝʛʦʯʥʳʡ ʧʦʣʫʣʫʥʥʳʡ ʢʣʘʧʘʥ. ɺʥʫʪʨʠ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ ʧʨʝʜʩʪʘʚʣʝʥ 

ʜʚʫʩʪʚʦʨʯʘʪʳʡ ʢʣʘʧʘʥ ʠ ʘʦʨʪʘʣʴʥʳʡ ʧʦʣʫʣʫʥʥʳʡ ʢʣʘʧʘʥ. ʉ ʥʘʨʫʞʥʦʡ 

ʩʪʦʨʦʥʳ ʩʝʨʜʮʝ ʟʘʢʨʫʛʣʝʥʦ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʤʠʪʘʮʠʷ ʘʨʪʝʨʠʡ, ʢʘʧʠʣʣʷʨʦʚ                  

ʠ ʚʝʥ. 

 

 

 

 

 

 

 

 

 

ʉʦʟʜʘʥʥʳʡ ʤʘʢʝʪ ʩʪʘʣ ʙʳ ʥʝʧʦʣʥʳʤ, ʝʩʣʠ ʚ ʥʝʤ ʥʝ ʙʳʣʘ ʦʪʨʘʞʝʥʘ 

ʮʚʝʪʦʚʘʷ ʛʘʤʤʘ, ʧʨʠʩʫʱʘʷ ʨʝʘʣʴʥʦʤʫ ʧʨʦʪʦʪʠʧʫ. ʏʪʦ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʠ 

ʙʳʣʦ ʩʜʝʣʘʥʦ. 
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ʇʦʣʫʯʠʚʰʠʡʩʷ ʤʘʢʝʪ ʧʦʟʚʦʣʠʣ ʚʦʩʧʦʣʥʠʪʴ ʟʘʷʚʣʝʥʥʳʝ ʚʳʰʝ ʧʨʦʙʝʣʳ 

ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʪʨʦʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʯʝʣʦʚʝʢʘ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʝʨʜʮʘ                          

ʚ ʨʘʤʢʘʭ ʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʰʢʦʣʝ, ʩʜʝʣʘʣ ʫʨʦʢʠ ʧʦ ʠʟʫʯʝʥʠʶ ʩʪʨʦʝʥʠʷ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʦʙʫʯʘʶʱʠʤʠʩʷ 

ʧʨʝʜʤʝʪʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʘʙʦʪʳ ʪʘʢʠʭ ʦʨʛʘʥʦʚ, 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʡ ʨʘʙʦʪʳ ʩʝʨʜʮʘ 

ʯʝʣʦʚʝʢʘ. ʇʦ ʦʪʟʳʚʘʤ ʧʝʜʘʛʦʛʘ ʠ ʫʯʘʱʠʭʩʷ ʟʘʥʷʪʠʷ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʳʭ 

ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʜʘʥʥʳʡ ʤʘʢʝʪ ʦʨʛʘʥʘ ʯʝʣʦʚʝʢʘ, ʩʪʘʣʠ ʙʦʣʝʝ ʧʨʠʙʣʠʞʝʥʥʳʤʠ 

ʢ ʨʝʘʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʠʟʫʯʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʟʘʧʦʤʠʥʘʶʱʠʤʠʩʷ                      

ʠ ʧʨʦʜʫʢʪʠʚʥʳʤʠ, ʯʪʦ ʥʘʰʣʦ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ 

ʫʩʧʝʚʘʝʤʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʰʢʦʣʝ ʠ ʚʳʩʪʨʘʠʚʘʥʠʠ ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʦʡ 

ʣʠʥʠʠ ʨʷʜʘ ʫʯʝʥʠʢʦʚ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʤʘʢʝʪ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ʩʝʨʜʮʘ, ʧʦʟʚʦʣʷʝʪ ʥʘʛʣʷʜʥʦ ʠʟʫʯʠʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʨʜʮʘ                               

ʠ ʝʛʦ ʚʥʫʪʨʝʥʥʝʝ ʩʪʨʦʝʥʠʝ. 

2. ʀʩʧʦʣʴʟʫʝʤʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ï ʥʝʪ. 

3. ʉʧʝʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ, 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ï ʥʝʪ. 

4. ʋʩʣʦʚʠʷ ʧʝʨʝʜʘʯʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠʣʠ ʝʸ ʧʨʦʜʘʞʠ ï ʟʘʢʣʶʯʝʥʠʝ 

ʜʦʛʦʚʦʨʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʠʟʫʯʝʥʠʶ 

ʤʝʭʘʥʠʟʤʦʚ ʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ ʠ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʦʪʜʝʣʴʥʦ 

ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʦ 

ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʠʤʧʫʣʴʩʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʞʠʚʳʝ 

ʦʨʛʘʥʠʟʤʳ, ʘ ʠʤʝʥʥʦ ʥʘ ʤʳʰʝʯʥʫʶ ʩʠʣʫ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʙʦʣʠ, ʬʠʟʠʯʝʩʢʫʶ 

ʚʳʥʦʩʣʠʚʦʩʪʴ. ʈʝʟʫʣʴʪʘʪʳ ʪʘʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʘʞʥʳ ʜʣʷ ʣʶʜʝʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʩʧʦʨʪʦʤ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʠʤʧʫʣʴʩʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʥʘ ʤʳʰʝʯʥʫʶ ʩʠʣʫ, ʧʦʨʦʛʦʚʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʙʦʣʠ, ʬʠʟʠʯʝʩʢʫʶ 

ʚʳʥʦʩʣʠʚʦʩʪʴ ʫ ʤʳʰʝʡ ʣʠʥʠʠ C57BL/6. 

 

Abstract. In the research work, attention is paid to the study of the mechanisms of 

action of electromagnetic radiation and magnetic fields separately on the structural and 

functional state of the body. The work uses several methods to assess the effect of a 

pulsed magnetic field on living organisms, namely on muscle strength, sensitivity to pain, 

and physical endurance. The results of such a study are important for people involved in 

sports. The aim of the work is to study the effect of a pulsed magnetic field on muscle 

strength, threshold sensitivity to pain, and physical endurance in C57BL/6 mice. 
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ʇʆʃʗ, ɺʃʀʗʅʀʗ ʀʄʇʋʃʔʉʅʆɻʆ ʄɸɻʅʀʊʅʆɻʆ ʇʆʃʗ ʅɸ ɾʀɺʓɽ 
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1. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʜʫʢʪʘ, ʦʙʣʘʩʪʴ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ, 

ʝʛʦ ʥʘʟʥʘʯʝʥʠʝ 

ɸʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʨʦʰʣʦʛʦ ʚʝʢʘ 

ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʤʥʦʞʝʩʪʚʘ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʚ ʥʘʰʝ ʚʨʝʤʷ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʚʩʝʭ ʘʩʧʝʢʪʘʭ ʥʘʰʝʡ ʞʠʟʥʠ: ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʚʷʟʠ, 

ʚʦʝʥʥʦʡ ʩʬʝʨʝ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ, ʙʳʪʫ. ʄʥʦʛʠʝ ʠʟ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚ 

ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ                                 

ʠ ʠʤʧʫʣʴʩʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʘ ʟʥʘʯʠʪ, ʦʥʠ ʫʯʘʩʪʚʫʶʪ ʚ ʟʘʛʨʷʟʥʝʥʠʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʝʠʦʥʠʟʠʨʫʶʱʠʤʠ ʠʟʣʫʯʝʥʠʷʤʠ. ʆʜʥʠʤ ʠʟ ʘʢʪʫʘʣʴʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʙʠʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʜʝʡʩʪʚʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ ʠ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʦʪʜʝʣʴʥʦ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ. 

ʇʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʶʱʠʡ ʫʨʦʚʝʥʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʨʘʟʚʠʪʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ, ʙʳʪʦʚʦʡ 

ʪʝʭʥʠʢʠ, ʩʨʝʜʩʪʚ ʩʚʷʟʠ, ʘ ʪʘʢʞʝ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʧʝʨʝʥʦʩʠʤʦʡ ʵʣʝʢʪʨʦʥʠʢʠ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʚʘʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥʦ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ 

ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʠʤʧʫʣʴʩʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ,                        

ʘ ʠʤʝʥʥʦ ʥʘ ʤʳʰʝʯʥʫʶ ʩʠʣʫ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʙʦʣʠ, ʬʠʟʠʯʝʩʢʫʶ 

ʚʳʥʦʩʣʠʚʦʩʪʴ. ʈʘʩʩʤʦʪʨʝʪʴ ʠʤʝʥʥʦ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʚʘʞʥʦ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʣʶʜʝʡ, ʟʘʥʠʤʘʶʱʝʛʦʩʷ ʩʧʦʨʪʦʤ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʠ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʤʳʰʠ ʣʠʥʠʠ C57BL/6. ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʠʟʫʯʝʥʠʝ 

ʚʣʠʷʥʠʷ ʠʤʧʫʣʴʩʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʤʳʰʝʯʥʫʶ ʩʠʣʫ, ʧʦʨʦʛʦʚʫʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʙʦʣʠ, ʬʠʟʠʯʝʩʢʫʶ ʚʳʥʦʩʣʠʚʦʩʪʴ ʫ ʤʳʰʝʡ ʣʠʥʠʠ 

C57BL/6. ʉʯʠʪʘʝʤ, ʯʪʦ ʠʤʧʫʣʴʩʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ 

ʤʳʰʝʯʥʫʶ ʩʠʣʫ, ʧʦʨʦʛʦʚʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʙʦʣʠ, ʬʠʟʠʯʝʩʢʫʶ 

ʚʳʥʦʩʣʠʚʦʩʪʴ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʋʨʘʣʴʩʢʦʛʦ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʨʘʜʠʘʮʠʦʥʥʦʡ ʤʝʜʠʮʠʥʳ ʌʄɹɸ ʈʦʩʩʠʠ, ʛ. ʏʝʣʷʙʠʥʩʢ. 

ɽʩʪʝʩʪʚʝʥʥʳʡ ʤʘʛʥʠʪʥʳʡ ʬʦʥ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. ɺʩʷ ʧʨʠʨʦʜʘ ʯʝʣʦʚʝʢʘ,                            
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ʦʪ ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ ʜʦ ʤʳʰʮ, ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ. 

ɺʩʝ ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ ʤʘʛʥʠʪʥʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʳ (ʧʦʣʷʨʠʟʦʚʘʥʳ), ʘ ʧʦʪʦʤʫ 

ʯʫʪʢʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʚʥʝʰʥʝʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ.                             

ɺ ʟʜʦʨʦʚʦʤ ʦʨʛʘʥʠʟʤʝ ʠ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠʤʝʝʪʩʷ ʧʦʣʥʦʝ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʥʝʰʥʝʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʝʡ. 

ʇʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʩʥʠʞʝʥʠʝ ʩʠʣʳ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚʳʟʳʚʘʝʪ ʨʝʟʢʦʝ 

ʫʭʫʜʰʝʥʠʝ ʟʜʦʨʦʚʴʷ ʠ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʨʘʪʠʤʳʤ ʧʨʦʮʝʩʩʘʤ ʥʘ ʫʨʦʚʥʝ ʞʠʚʦʡ 

ʢʣʝʪʢʠ. 

ɺʦʧʨʦʩʫ ʜʝʡʩʪʚʠʷ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʥʘ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ                      

ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʧʦʩʚʷʱʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ                          

[5, 6 ʠ ʜʨ.]. ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [7, 8, 9], ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʤʘʣʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ ʚʳʨʘʞʝʥʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ. 

ʆʨʛʘʥʳ ʠ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʧʦ-ʨʘʟʥʦʤʫ ʨʝʘʛʠʨʫʶʪ ʥʘ ʜʝʡʩʪʚʠʝ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʶʩʘ ʚʦʟʜʝʡʩʪʚʠʷ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʦʪ ʤʘʛʥʠʪʥʳʭ ʩʚʦʡʩʪʚ ʩʘʤʠʭ 

ʪʢʘʥʝʡ, ʠʭ ʨʘʟʣʠʯʠʡ ʚ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʠ ʦʩʦʙʝʥʥʦʩʪʷʭ ʤʝʪʘʙʦʣʠʟʤʘ. 

ʅʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʥʝʨʚʥʘʷ ʪʢʘʥʴ, ʟʘʪʝʤ ʵʥʜʦʢʨʠʥʥʳʝ ʞʝʣʝʟʳ, ʦʨʛʘʥʳ 

ʯʫʚʩʪʚ, ʢʨʦʚʴ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ, ʤʳʰʝʯʥʘʷ, ʧʠʱʝʚʘʨʠʪʝʣʴʥʘʷ, 

ʚʳʜʝʣʠʪʝʣʴʥʘʷ, ʜʳʭʘʪʝʣʴʥʘʷ ʠ ʢʦʩʪʥʘʷ ʩʠʩʪʝʤʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ 45 ʩʘʤʮʘʭ 

ʤʳʰʝʡ ʠʥʙʨʝʜʥʦʡ ʣʠʥʠʠ ʉ57ɺl/6 ʚ ʚʦʟʨʘʩʪʝ 2 ʤʝʩʷʮʘ. ɾʠʚʦʪʥʳʭ ʩʦʜʝʨʞʘʣʠ 

ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʫʪʦʯʥʦʡ ʩʤʝʥʝ 

ʦʩʚʝʱʝʥʥʦʩʪʠ ʜʝʥʴ/ʥʦʯʴ, ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʢ ʚʦʜʝ ʠ ʧʠʱʝ. ʉʦʜʝʨʞʘʥʠʝ 

ʞʠʚʦʪʥʳʭ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʧʨʘʚʠʣʘʤ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʘʢʪʠʢʠ ʠ ʇʨʠʢʘʟʫ ʄɿ                          

ʠ ʉʈ ʈʌ ʦʪ 23 ʘʚʛʫʩʪʘ 2010 ʛ. ˉ 708ʥ άʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʧʨʘʢʪʠʢʠά. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʠ ʧʨʠʥʷʪʳ ʤʝʨʳ, 

ʠʩʢʣʶʯʘʶʱʠʝ ʬʠʟʠʯʝʩʢʠʝ ʩʪʨʘʜʘʥʠʷ ʠʣʠ ʧʦʚʨʝʞʜʝʥʠʷ ʞʠʚʦʪʥʳʭ.               

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʩʘʤʮʳ ʤʳʰʝʡ ʤʘʩʩʦʡ 22-23 ʛ. 

ɼʘʣʝʝ ʠʟ ʯʠʩʣʘ ʦʪʦʙʨʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 4 ʛʨʫʧʧʳ: ʦʜʥʘ 
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ʢʦʥʪʨʦʣʴʥʘʷ (15 ʞʠʚʦʪʥʳʭ) ʠ ʪʨʠ ʦʧʳʪʥʳʝ (ʧʦ 10 ʞʠʚʦʪʥʳʭ ʚ ʢʘʞʜʦʡ). 

ʆʧʳʪʥʳʭ ʤʳʰʝʡ ʧʦʜʚʝʨʛʘʣʠ ʚʦʟʜʝʡʩʪʚʠʶ ʠʤʧʫʣʴʩʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʦʮʝʥʢʝ 

ʜʝʡʩʪʚʠʷ ʠʤʧʫʣʴʩʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʤʳʰʝʯʥʫʶ ʩʠʣʫ, ʣʘʪʝʥʪʥʳʡ 

ʧʝʨʠʦʜ ʙʦʣʝʚʦʡ ʨʝʘʢʮʠʠ, ʚʳʷʚʣʝʥʠʷ ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʥʦʡ 

ʧʩʠʭʦʩʪʠʤʫʣʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ ʨʘʟʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʠʤʧʫʣʴʩʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ. ʄʳʰʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦʜʚʝʨʛʘʣʠ 

ʣʦʞʥʦʤʫ ʦʙʣʫʯʝʥʠʶ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ, ʧʝʨʚʫʶ ʦʧʳʪʥʫʶ ʛʨʫʧʧʫ ʧʦʜʚʝʨʛʘʣʠ 

ʚʦʟʜʝʡʩʪʚʠʶ ʠʤʧʫʣʴʩʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ 1 ʤʠʥʫʪʫ, ʚʪʦʨʫʶ ʦʧʳʪʥʫʶ 

ʛʨʫʧʧʫ ï 5 ʤʠʥʫʪ, ʪʨʝʪʴʶ ʦʧʳʪʥʫʶ ʛʨʫʧʧʫ ï 10 ʤʠʥʫʪ.  

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ, ʘ ʧʦʪʦʤʫ ʯʘʩʪʦ 

ʧʨʠʤʝʥʷʝʤʦʡ ʩʠʩʪʝʤʳ ʩʦʟʜʘʥʠʷ ʠʤʧʫʣʴʩʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠʟʦʙʨʘʞʝʥʘ                 

ʥʘ ʨʠʩʫʥʢʝ:  

 

ɺ ʥʘʩʪʦʷʱʝʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʤʧʫʣʴʩʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʩʦʟʜʘʚʘʣʦʩʴ 

ʛʝʥʝʨʘʪʦʨʦʤ ʠʤʧʫʣʴʩʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ                         

ʜʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ. ʆʥ ʠʤʝʝʪ 

ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʠʤʧʫʣʴʩ ʪʨʝʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 

ʠʤʧʫʣʴʩʘ ʧʦ ʫʨʦʚʥʶ 0,5, ʨʘʚʥʳʤ 0,1 ʤʢʩ, ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʬʨʦʥʪʘ 0,05 ʤʢʩ, 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʩʧʘʜʘ 250 ʥʩ. ʏʘʩʪʦʪʘ ʧʦʚʪʦʨʝʥʠʷ ʠʤʧʫʣʴʩʦʚ 28,6 ʢɻʮ. 

ʀʥʜʫʢʮʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʛʝʥʝʨʘʪʦʨʘ ʚ ʤʝʩʪʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ ʩʦʩʪʘʚʣʷʣʘ 5,1 ʤʊʣ ʚ ʠʤʧʫʣʴʩʝ. ɺʦ ʚʨʝʤʷ ʚʦʟʜʝʡʩʪʚʠʷ ʝʤʢʦʩʪʴ                       

ʩ ʤʳʰʴʶ ʥʘʭʦʜʠʣʘʩʴ ʚʥʫʪʨʠ ʛʝʥʝʨʘʪʦʨʘ ʠʤʧʫʣʴʩʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

ʂʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʪʘʢʞʝ ʧʦʤʝʱʘʣʠ ʚʥʫʪʨʴ ʛʝʥʝʨʘʪʦʨʘ ʥʘ 5 ʤʠʥʫʪ,                       

ʥʦ ʛʝʥʝʨʘʪʦʨ ʥʝ ʚʢʣʶʯʘʣʠ. 

  

0 U 
  

 ͫ
 ͦ
 ͡
 ͔
 ͤ
 ͦ
 ͙
 ͒  

Ȱ   

C   
1 R   

R   

L   



˿ͭͪΦ 67 ͙ ͘ 606Φ ˹͍͙͎͊͊ͭͦͪ ͍ ͙͔ͣͪ ͙ͤ͊ͯ͟ ͙ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ Ѕ лоόслύϥнлно 

ʊʝʩʪ ʥʘ ʧʦʜʚʝʰʠʚʘʥʠʝ ʥʘ ʯʝʪʳʨʝ ʢʦʥʝʯʥʦʩʪʠ (ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʡ                         

ʢʘʢ ʪʝʩʪ ʥʘ ʧʝʨʝʚʝʨʥʫʪʳʡ ʵʢʨʘʥ ʂʦʥʜʟʴʝʣʣʳ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʦʜ 

ʦʮʝʥʢʠ ʤʳʰʝʯʥʦʡ ʩʠʣʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʝʭ ʯʝʪʳʨʝʭ ʢʦʥʝʯʥʦʩʪʝʡ                          

ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ʕʪʦʪ ʪʝʩʪ ʠʩʧʦʣʴʟʫʝʪ 

ʩʠʩʪʝʤʫ ʧʨʦʚʦʣʦʯʥʦʡ ʩʝʪʢʠ ʜʣʷ ʥʝʠʥʚʘʟʠʚʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʩʧʦʩʦʙʥʦʩʪʠ 

ʤʳʰʝʡ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʫʩʪʦʡʯʠʚʦʝ ʥʘʧʨʷʞʝʥʠʝ ʢʦʥʝʯʥʦʩʪʝʡ, ʯʪʦʙʳ 

ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʠʭ ʚʝʩʫ. ɺ ʵʪʦʤ ʪʝʩʪʝ ʥʘ ʤʳʰʝʯʥʫʶ ʩʠʣʫ ʷ ʧʦʤʝʱʘʣ ʤʳʰʴ                                

ʥʘ ʧʨʦʚʦʣʦʯʥʫʶ ʩʝʪʢʫ, ʦʩʪʦʨʦʞʥʦ ʧʝʨʝʚʦʨʘʯʠʚʘʣ, ʫʩʪʘʥʘʚʣʠʚʘʣ ʩʝʪʢʫ                         

ʥʘ ʚʳʩʦʪʝ ʦʢʦʣʦ 35 ʩʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʠʟʤʝʨʷʣ ʚʨʝʤʷ (ʚ ʩʝʢʫʥʜʘʭ), ʧʦʢʘ 

ʤʳʰʴ ʦʪʧʫʩʪʠʪ ʠ ʫʧʘʜʝʪ ʥʘ ʤʷʛʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ʄʳʰʠ, ʢʦʪʦʨʳʝ 

ʩʧʨʳʛʠʚʘʣʠ ʩ ʩʝʪʢʠ, ʙʳʣʠ ʥʝʤʝʜʣʝʥʥʦ ʧʦʚʪʦʨʥʦ ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ. ɽʩʣʠ 

ʩʦʙʳʪʠʝ ʧʦʚʪʦʨʷʣʦʩʴ, ʵʪʠ ʤʳʰʠ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʈʷʜ ʥʘʙʣʶʜʝʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʦʩʧʨʠʷʪʠʝ ʙʦʣʠ ʤʝʥʷʝʪʩʷ                                  

ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʨʘʟʣʠʯʥʳʭ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʦʚ. ʕʪʦ ʷʚʣʝʥʠʝ ʠʟʚʝʩʪʥʦ                          

ʢʘʢ ʩʪʨʝʩʩ-ʠʥʜʫʮʠʨʦʚʘʥʥʘʷ ʛʠʧʦʘʣʛʝʟʠʷ (ʩʥʠʞʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ                           

ʢ ʙʦʣʝʚʳʤ ʨʘʟʜʨʘʞʠʪʝʣʷʤ). ɼʘʥʥʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ 

ʦʮʝʥʠʪʴ ʦʙʝʟʙʦʣʠʚʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʠʟʫʯʘʝʤʦʛʦ ʬʘʢʪʦʨʘ.  

ʊʝʨʤʠʯʝʩʢʘʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʙʦʣʴ ʤʳʰʝʡ ʪʝʩʪʠʨʫʝʪʩʷ ʥʘ ʧʣʘʩʪʠʥʝ 

ʧʨʠ 52ï55ÁC. ʕʪʦ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ, ʢʦʪʦʨʳʡ ʥʝʧʨʠʷʪʝʥ ʜʣʷ ʤʳʰʠ, 

ʥʦ ʥʝ ʥʘʥʦʩʠʪ ʩʝʨʴʝʟʥʦʛʦ ʫʱʝʨʙʘ ʚ ʪʝʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ (20 ʩ). ʀʟʤʝʨʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʦʙʣʠʟʳʚʘʥʠʝ 

ʧʝʨʝʜʥʝʡ ʣʘʧʳ, ʦʙʣʠʟʳʚʘʥʠʝ ʠʣʠ ʜʨʦʞʘʥʠʝ ʟʘʜʥʝʡ ʣʘʧʳ ʠ ʧʨʳʞʢʠ. 

ʆʙʣʠʟʳʚʘʥʠʝ ʟʘʜʥʝʡ ʣʘʧʳ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʠ ʥʘʜʸʞʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ. ɺʘʞʥʦ, ʯʪʦ ʞʠʚʦʪʥʦʝ ʚ ʧʦʩʣʝʜʫʶʱʝʡ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʪʦʡ ʞʝ ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʨʝʘʢʮʠʠ, ʢʦʪʦʨʘʷ ʙʳʣʘ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʚ ʧʝʨʚʳʡ ʨʘʟ. ʈʝʛʠʩʪʨʠʨʫʝʪʩʷ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ                  

ʜʦ ʧʦʷʚʣʝʥʠʷ ʵʪʠʭ ʨʝʘʢʮʠʡ, ʠ ʠʩʧʳʪʘʥʠʝ ʧʨʝʢʨʘʱʘʝʪʩʷ ʧʦʩʣʝ ʪʦʛʦ,                        

ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʦʙʣʠʟʳʚʘʥʠʝ, ʜʨʦʞʘʥʠʝ ʣʘʧʳ ʠʣʠ ʧʨʳʞʦʢ, ʠʣʠ ʩʘʤʦʝ ʧʦʟʜʥʝʝ 

ʯʝʨʝʟ 20 ʩ. 
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ʄʳʰʝʡ ʧʦʤʝʱʘʣʠ ʥʘ ʪʝʨʤʦʩʪʘʪʠʯʝʩʢʠ ʢʦʥʪʨʦʣʠʨʫʝʤʫʶ 

ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ 

ʨʝʞʠʤʦʤ 55ÁC. ʈʝʛʠʩʪʨʠʨʦʚʘʣ ʣʘʪʝʥʪʥʳʡ ʧʝʨʠʦʜ ʙʦʣʝʚʦʡ ʨʝʘʢʮʠʠ ʚ ʚʠʜʝ 

ʦʪʜʝʨʛʠʚʘʥʠʷ ʣʘʧ, ʦʙʣʠʟʳʚʘʥʠʷ ʧʦʜʫʰʝʯʝʢ ʣʘʧ, ʜʨʦʞʘʥʠʷ ʟʘʜʥʠʭ ʣʘʧ                        

ʠʣʠ ʧʦʜʧʨʳʛʠʚʘʥʠʷ.  

ɺ ʨʦʩʩʠʡʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ Porsolt test (ʪʝʩʪ ʇʦʨʪʩʦʣʪʘ) ʦʙʳʯʥʦ 

ʥʘʟʳʚʘʶʪ ʪʝʩʪ άʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʧʣʘʚʘʥʠʷά (ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʨʤʠʥʳ 

ʪʝʩʪ άʧʦʚʝʜʝʥʠʷ ʦʪʯʘʷʥʠʷά; ʚ ʠʥʦʩʪʨʘʥʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʪʝʩʪ ʤʦʞʝʪ ʥʘʟʳʚʘʪʴʩʷ 

άBehavioural Despair testά). ʀʟʥʘʯʘʣʴʥʦ ʪʝʩʪ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʩ ʮʝʣʴʶ ʧʨʦʚʝʨʢʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʝʧʨʝʩʩʠʚʥʦ ʧʦʜʦʙʥʦʛʦ ʩʪʘʪʫʩʘ ʫ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʝʜʣʦʞʝʥʥʦʝ Roger D. Porsolt ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʘ, 

ʧʨʝʜʩʪʘʚʣʷʣʦ ʩʦʙʦʡ ʧʨʦʟʨʘʯʥʳʡ ʮʠʣʠʥʜʨ ʜʠʘʤʝʪʨʦʤ 10 ʩʤ ʠ ʚʳʩʦʪʦʡ 30 ʩʤ. 

ʉʫʪʴ ʤʝʪʦʜʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʬʠʟʠʯʝʩʢʫʶ                         

ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʚʳʥʦʩʣʠʚʦʩʪʴ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 

ʨʝʛʠʩʪʨʠʨʫʝʤʳʤ ʧʘʨʘʤʝʪʨʦʤ ʷʚʣʷʝʪʩʷ ʚʨʝʤʷ ʧʣʘʚʘʥʠʷ, ʫʢʘʟʘʥʥʦʝ ʚ ʩʝʢʫʥʜʘʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ 45 ʩʘʤʮʘʭ ʤʳʰʝʡ ʠʥʙʨʝʜʥʦʡ ʣʠʥʠʠ 

ʉ57ɺl/6, ʧʝʨʚʠʯʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 ï ʇʝʨʚʠʯʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ                            

ʥʘ ʩʘʤʮʘʭ ʤʳʰʝʡ ʣʠʥʠʠ ʉ57Bl/6 

ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

ˉ ʧ/ʧ 

ʄʘʩʩʘ 

ʤʳʰʠ, 

ʛʨʘʤʤ 

ʊʝʩʪ ʥʘ 

ʧʝʨʝʚʝʨʥʫʪʳʡ 

ʵʢʨʘʥ  

ʊʝʩʪ άɻʦʨʷʯʘʷ 
ʧʣʘʩʪʠʥʘά 

ʊʝʩʪ ʇʦʨʩʦʣʪʘ 

ɺʨʝʤʷ 

ʫʜʝʨʞʘʥʠʷ ʥʘ 

ʩʝʪʢʝ, ʩʝʢʫʥʜʳ 

ɺʨʝʤʷ ʜʦ 

ʧʦʷʚʣʝʥʠʷ 

ʙʦʣʝʚʦʡ 

ʨʝʘʢʮʠʠ, 

ʩʝʢʫʥʜʳ 

ɺʨʝʤʷ 

ʘʢʪʠʚʥʦʛʦ 

ʧʣʘʚʘʥʠʷ, 

ʩʝʢʫʥʜʳ 

ɺʨʝʤʷ 

ʠʤʤʦʙʠʣʴʥʦʩʪʠ, 

ʩʝʢʫʥʜʳ 

ʂʦʥʪʨʦʣʴ, ʣʦʞʥʦʝ ʦʙʣʫʯʝʥʠʝ 

1 23,9 260 6,8 61 299 

2 23,7 354 5,4 89 271 

3 22,3 55 8,5 202 158 

4 21,3 414 11,9 218 142 

5 22,5 32 6,8 110 250 

6 24,6 15 13 161 199 

7 23,2 178 12,5 213 147 

8 23,5 474 11 201 159 
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9 21,8 112 9,5 162 198 

10 21,2 52 14 156 204 

11 21,3 25 8 143 217 

12 22,1 1176 6 141 219 

13 22,8 780 7 172 188 

14 24,6 318 11 210 150 

15 24,5 1006 11,3 161 199 

ʄ Ñ 

m 

22,89Ñ0,30 350,07 Ñ 95,30 9,51 Ñ 0,70 160 Ñ 12 200 Ñ 12 

ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

ˉ ʧ/ʧ 

ʄʘʩʩʘ 

ʤʳʰʠ, 

ʛʨʘʤʤ 

ʊʝʩʪ ʥʘ ʧʝʨʝ-

ʚʝʨʥʫʪʳʡ 

ʵʢʨʘʥ  

ʊʝʩʪ άɻʦʨʷʯʘʷ 
ʧʣʘʩʪʠʥʘά 

ʊʝʩʪ ʇʦʨʩʦʣʪʘ 

ɺʨʝʤʷ 

ʫʜʝʨʞʘʥʠʷ ʥʘ 

ʩʝʪʢʝ, ʩʝʢʫʥʜʳ 

ɺʨʝʤʷ ʜʦ 

ʧʦʷʚʣʝʥʠʷ 

ʙʦʣʝʚʦʡ 

ʨʝʘʢʮʠʠ, 

ʩʝʢʫʥʜʳ 

ɺʨʝʤʷ 

ʘʢʪʠʚʥʦʛʦ 

ʧʣʘʚʘʥʠʷ, 

ʩʝʢʫʥʜʳ 

ɺʨʝʤʷ 

ʠʤʤʦʙʠʣʴʥʦʩʪʠ, 

ʩʝʢʫʥʜʳ 

ʆʧʳʪ, ʠʤʧʫʣʴʩʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ 1 ʤʠʥʫʪʘ 

1 24,9 272 3,9 92 268 

2 22,3 98 6 83 277 

3 23,2 60 11,8 119 241 

4 23,9 539 9,4 297 63 

5 21,5 948 17,8 148 212 

6 24,7 332 9,8 112 248 

7 22,9 28 8,7 39 321 

8 21,8 36 14 57 303 

9 21,9 137 11 206 154 

10 23,8 396 12 177 183 

ʄ Ñ 

m 

23,09Ñ0,40 284,60 Ñ 91,60 10,44 Ñ 1,20 133 Ñ 24,5 227 Ñ 24,5 

ʆʧʳʪ, ʠʤʧʫʣʴʩʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ 5 ʤʠʥʫʪ 

1 23,2 968 8 230 130 

2 24,2 1359 10,3 312 48 

3 22,9 327 9 267 93 

4 23,5 436 10 121 239 

5 23,8 112 9 89 271 

6 21,6 582 15 320 40 

7 23,1 769 8 91 269 

8 21,7 61 12 151 209 

9 22,6 64 11,5 123 237 

10 23,3 434 15 146 214 

ʄ Ñ m 22,99Ñ0,30 511,20 Ñ 133,60 10,78 Ñ 0,80 185 Ñ 12 175 Ñ 12 

ʆʧʳʪ, ʠʤʧʫʣʴʩʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ 10 ʤʠʥʫʪ 

1 21,9 741 10,3 281 79 

2 22,2 1137 7,2 285 75 

3 24,5 1268 14,2 138 222 

4 22,4 968 11,7 271 89 

5 23,9 1087 10,8 218 142 

6 22,5 2049 18 170 190 

7 24,3 130 9 154 206 
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8 21,7 114 8,3 210 150 

9 21,4 111 7,6 119 241 

10 24,4 193 15 254 106 

ʄ Ñ m 22,92Ñ0,40 779,80 Ñ 204,50 11,21 Ñ 1,10 210 Ñ 22,5 150 Ñ 22,5 

  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʠʤʧʫʣʴʩʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʥʘ ʤʳʰʝʯʥʫʶ ʩʠʣʫ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʪʝʩʪʝ ʥʘ ʧʝʨʝʚʝʨʥʫʪʳʡ ʵʢʨʘʥ 

ʂʦʥʜʟʠʝʣʣʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ ʚʨʝʤʝʥʠ ʫʜʝʨʞʘʥʠʷ ʤʳʰʝʡ ʥʘ ʧʨʦʚʦʣʦʯʥʦʡ ʩʝʪʢʝ ʚ ʛʨʫʧʧʝ 

ʢʦʥʪʨʦʣʷ ʩʦʩʪʘʚʠʣʦ 350,07 Ñ 95,30 ʩʝʢʫʥʜʳ. ʉʘʤʳʤ ʥʠʟʢʠʤ ʜʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʫ ʩʘʤʮʦʚ ʤʳʰʝʡ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʧʦʜʚʝʨʛʘʚʰʝʡʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʠʤʧʫʣʴʩʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʚ ʪʝʯʝʥʠʝ 1 ʤʠʥʫʪʳ, ʠ ʩʦʩʪʘʚʠʣ 

284,6 Ñ 91,6 ʩʝʢʫʥʜ.  

ʆʮʝʥʢʘ ʤʳʰʝʯʥʦʡ ʩʠʣʳ ʫ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ, ʦʙʣʫʯʝʥʥʳʭ 

ʠʤʧʫʣʴʩʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ ʠ 10 ʤʠʥʫʪ, ʧʦʢʘʟʘʣʘ ʩʘʤʳʝ 

ʚʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʚ ʛʨʫʧʧʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠʤʧʫʣʴʩʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ                     

ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ ʚʨʝʤʷ ʫʜʝʨʞʘʥʠʷ ʥʘ ʧʨʦʚʦʣʦʯʥʦʡ ʩʝʪʢʝ ʥʘ ʯʝʪʳʨʝʭ ʣʘʧʘʭ 

ʙʳʣʦ ʨʘʚʥʦ 511,2 Ñ 133,6 ʩʝʢʫʥʜ, ʘ ʚ ʛʨʫʧʧʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ 

ʚʨʝʤʷ ʫʜʝʨʞʘʥʠʷ ʩʦʩʪʘʚʠʣʦ 779,8 Ñ 204,5 ʩʝʢʫʥʜ (ʈʠʩʫʥʦʢ 8) 

. 

ʅʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʦʪʣʠʯʠʡ ʧʦʢʘʟʘʪʝʣʝʡ                

ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʦʪ ʢʦʥʪʨʦʣʷ. ʅʦ ʩʦʛʣʘʩʥʦ t-ʢʨʠʪʝʨʠʶ 

ʉʪʴʶʜʝʥʪʘ, ʙʳʣʠ ʧʦʢʘʟʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʦʪʣʠʯʠʷ ʚʦ ʚʨʝʤʝʥʠ 

ʫʜʝʨʞʘʥʠʷ ʥʘ ʩʝʪʢʝ ʚ ʛʨʫʧʧʘʭ ʤʳʰʝʡ, ʧʦʜʚʝʨʛʘʚʰʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʶ 

ʠʤʧʫʣʴʩʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ 1 ʤʠʥʫʪʫ ʠ 10 ʤʠʥʫʪ (p = 0,04). 
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ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʠʟʤʝʥʝʥʠʷ ʙʦʣʝʚʦʛʦ ʧʦʨʦʛʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʠʤʧʫʣʴʩʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʙʳʣ ʧʨʦʚʝʜʝʥ ʪʝʩʪ άɻʦʨʷʯʘʷ ʧʣʘʩʪʠʥʘά. 

ʃʘʪʝʥʪʥʳʡ ʧʝʨʠʦʜ ʙʦʣʝʚʦʡ ʨʝʘʢʮʠʠ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʩʦʩʪʘʚʠʣ 9,51 Ñ 07 ʩʝʢʫʥʜ.  ɺʨʝʤʷ ʩ ʤʦʤʝʥʪʘ ʧʦʤʝʱʝʥʠʷ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʥʘ ʛʦʨʷʯʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʜʦ ʧʦʷʚʣʝʥʠʷ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ʙʳʣʦ 

ʨʘʚʥʦ 10,44 Ñ 1,20 ʩʝʢʫʥʜ ʫ ʤʳʰʝʡ, ʦʙʣʫʯʝʥʥʳʭ ʠʤʧʫʣʴʩʥʳʤ ʤʘʛʥʠʪʥʳʤ 

ʧʦʣʝʤ ʚ ʪʝʯʝʥʠʝ 1 ʤʠʥʫʪʳ, 10,78 Ñ 0,80 ʩʝʢʫʥʜ ʫ ʞʠʚʦʪʥʳʭ, ʦʙʣʫʯʝʥʥʳʭ 

ʠʤʧʫʣʴʩʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ ʠ 11,21 Ñ 1,10 ʩʝʢʫʥʜ                         

ʫ ʤʳʰʝʡ, ʦʙʣʫʯʝʥʥʳʭ ʠʤʧʫʣʴʩʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ 

(ʇʨʠʣʦʞʝʥʠʝ ɹ, ʈʠʩʫʥʦʢ 9). ɼʦʩʪʦʚʝʨʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʦʪʣʠʯʠʡ ʧʦʢʘʟʘʪʝʣʝʡ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʣʘʪʝʥʪʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ ʤʳʰʝʡ 

ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. ɿʥʘʯʠʪ, ʚ ʜʘʥʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠʤʧʫʣʴʩʥʦʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʝ ʧʨʠʚʝʣʦ ʢ ʠʟʤʝʥʝʥʠʶ ʙʦʣʝʚʦʛʦ ʧʦʨʦʛʘ ʠ ʥʝ ʦʢʘʟʘʣʦ 

ʦʙʝʟʙʦʣʠʚʘʶʱʝʛʦ ʵʬʬʝʢʪʘ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʬʠʟʠʯʝʩʢʫʶ ʚʳʥʦʩʣʠʚʦʩʪʴ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʞʠʚʦʪʥʳʭ ʙʳʣ ʧʨʦʚʝʜʝʥ ʪʝʩʪ ʇʦʨʪʩʦʣʪʘ. ɺ ʵʪʦʤ ʪʝʩʪʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ 

ʚʨʝʤʷ ʘʢʪʠʚʥʦʛʦ ʧʣʘʚʘʥʠʷ (ʣʶʙʦʛʦ ʜʚʠʞʝʥʠʷ ʞʠʚʦʪʥʦʛʦ, ʚ ʧʦʧʳʪʢʝ 

ʚʳʙʨʘʪʴʩʷ ʠʣʠ ʜʝʨʞʘʪʴʩʷ ʥʘ ʚʦʜʝ) ʠ ʚʨʝʤʷ ʠʤʤʦʙʠʣʴʥʦʩʪʠ (ʧʦʣʥʦʛʦ 

ʦʪʩʫʪʩʪʚʠʷ ʜʚʠʞʝʥʠʡ ï ʩʦʩʪʦʷʥʠʝ ʙʝʟʳʩʭʦʜʥʦʩʪʠ) ʚ ʪʝʯʝʥʠʝ 6-ʤʠʥʫʪʥʦʛʦ 

ʩʝʘʥʩʘ. 

ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦʛʦ ʧʣʘʚʘʥʠʷ ʩʦʩʪʘʚʠʣʦ 160 

ʩʝʢʫʥʜ, ʘ ʚʨʝʤʷ ʥʝʧʦʜʚʠʞʥʦʩʪʠ ï 200 ʩʝʢʫʥʜ. ʄʳʰʠ, ʢʦʪʦʨʳʭ ʦʙʣʫʯʘʣʠ 

ʠʤʧʫʣʴʩʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ 1 ʤʠʥʫʪʫ, ʧʣʘʚʘʣʠ ʘʢʪʠʚʥʦ ʤʝʥʴʰʝ ʚʩʝʭ ï                          

ʚ ʩʨʝʜʥʝʤ 133 ʩʝʢʫʥʜʳ, ʚʨʝʤʷ ʧʦʣʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʜʚʠʞʝʥʠʡ ï 227 ʩʝʢʫʥʜ.  

ɾʠʚʦʪʥʳʝ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʦʙʣʫʯʝʥʥʳʝ ʠʤʧʫʣʴʩʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ                             

ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ ʘʢʪʠʚʥʦ ʧʣʘʚʘʣʠ 185 ʩʝʢʫʥʜ, ʙʳʣʠ ʥʝʧʦʜʚʠʞʥʳ ï 175 

ʩʝʢʫʥʜ. ʉʘʤʳʤʠ ʘʢʪʠʚʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʤʳʰʠ, ʢʦʪʦʨʳʭ ʦʙʣʫʯʘʣʠ ʠʤʧʫʣʴʩʥʳʤ 

ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ 10 ʤʠʥʫʪ. ɺʨʝʤʷ ʘʢʪʠʚʥʦʛʦ ʧʣʘʚʘʥʠʷ ʫ ʥʠʭ ʩʦʩʪʘʚʠʣʦ                     

ʚ ʩʨʝʜʥʝʤ 210 ʩʝʢʫʥʜ, ʚʨʝʤʷ ʠʤʤʦʙʠʣʴʥʦʩʪʠ ï 150 ʩʝʢʫʥʜ. ʇʦʢʘʟʘʪʝʣʠ 

ʘʢʪʠʚʥʦʛʦ ʠ ʧʘʩʩʠʚʥʦʛʦ ʧʣʘʚʘʥʠʷ ʚ ʪʝʩʪʝ ʇʦʨʪʩʦʣʪʘ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 
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ʞʠʚʦʪʥʳʭ, ʦʙʣʫʯʝʥʥʳʭ ʠʤʧʫʣʴʩʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ, 

ʦʪʣʠʯʠʣʠʩʴ ʜʦʩʪʦʚʝʨʥʦ ʦʪ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ ʠ ʦʙʣʫʯʝʥʥʳʭ 

ʤʳʰʝʡ ʚ ʪʝʯʝʥʠʝ 1 ʤʠʥʫʪʳ (p = 0,04 ʠ p = 0,02 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʤʧʫʣʴʩʥʦʝ 

ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʦʢʘʟʳʚʘʝʪ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʞʠʚʦʪʥʳʭ ʧʦ ʢʨʠʪʝʨʠʶ ʘʢʪʠʚʥʦʛʦ ʠ ʧʘʩʩʠʚʥʦʛʦ ʧʣʘʚʘʥʠʷ. ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ 

ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʩʝ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ. ɺ ʣʠʪʝʨʘʪʫʨʝ                      

ʥʝ ʦʧʠʩʘʥʳ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʘʛʥʠʪʦʨʝʮʝʧʪʦʨʳ, ʧʦʤʠʤʦ 

ʯʘʩʪʠʮ ʙʠʦʤʘʛʥʝʪʠʪʘ ʚ ʥʝʢʦʪʦʨʳʭ ʙʘʢʪʝʨʠʷʭ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ, 

ʢʘʢʠʤ ʧʫʪʝʤ ʩʠʛʥʘʣ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʦʪʢʣʠʢ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʇʝʨʚʠʯʥʳʝ ʧʨʦʮʝʩʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʩ ʯʘʩʪʠʮʘʤʠ ʤʘʪʝʨʠʠ, ʵʣʝʢʪʨʦʥʘʤʠ, ʘʪʦʤʘʤʠ, ʤʦʣʝʢʫʣʘʤʠ ʠʤʝʶʪ ʯʠʩʪʦ 

ʬʠʟʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ. ɿʘʨʷʞʝʥʥʳʝ ʯʘʩʪʠʮʳ ʞʠʚʦʛʦ ʚʝʱʝʩʪʚʘ, ʠʦʥʳ                            

ʠ ʤʦʣʝʢʫʣʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, 

ʷʚʣʷʶʪʩʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʦʩʨʝʜʥʠʢʘʤʠ ʚ ʧʝʨʝʜʘʯʝ ʩʠʛʥʘʣʦʚ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʥʘ ʩʣʝʜʫʶʱʠʡ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʩ ʞʠʚʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ ʧʦʣʝʟʥʳʤʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ 

ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʦʮʝʥʢʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʪʝʩʪ-ʦʙʲʝʢʪʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʚʦʟʜʝʡʩʪʚʠʷ ʠʤʧʫʣʴʩʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ                        

ʩ ʠʥʜʫʢʮʠʝʡ ʛʝʥʝʨʘʪʦʨʘ ʚ ʤʝʩʪʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ 5,1 

ʤʊʣ. ɺʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʠʤʧʫʣʴʩʥʳʤ 

ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʫʩʠʣʠʚʘʣʘ ʥʘʙʣʶʜʘʝʤʳʡ ʵʬʬʝʢʪ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳ ʨʝʘʛʠʨʫʶʪ ʥʘ ʠʤʧʫʣʴʩʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, ʙʳʣʦ ʠʟʫʯʝʥʦ 

ʚʦʟʜʝʡʩʪʚʠʝ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʥʘ ʞʠʚʦʡ ʦʨʛʘʥʠʟʤ, ʟʘʣʦʞʝʥ ʪʝʦʨʝʪʠʯʝʩʢʠʡ                   

ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʬʫʥʜʘʤʝʥʪ, ʢʦʪʦʨʳʡ ʧʦʤʦʞʝʪ ʤʥʝ ʚ ʜʘʣʴʥʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʠʟʫʯʝʥʠʶ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʩʪʨʦʝʥʠʷ ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʤʘʨʰʨʫʪʦʚ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ 

ʪʝʦʨʠʠ ʛʨʘʬʦʚ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʦʧʨʦʩʳ ʫʧʦʨʷʜʦʯʝʥʥʦʛʦ ʪʨʘʬʠʢʘ, 

ʦʧʪʠʤʘʣʴʥʳʭ ʤʘʨʰʨʫʪʦʚ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ                                       

ʚ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʝʪʠ ʩʪʦʠʪ ʜʦʩʪʘʪʦʯʥʦ ʦʩʪʨʦ. ɺ ʠʟʤʝʥʠʚʰʠʭʩʷ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʩ ʧʨʦʙʣʝʤʦʡ ʨʘʟʨʘʙʦʪʢʠ ʢʦʨʦʪʢʠʭ ʤʘʨʰʨʫʪʦʚ ʜʦʩʪʘʚʢʠ                                        

ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʟʜʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʩʪʘʣʢʠʚʘʶʪʩʷ 

ʤʥʦʛʠʝ: ʦʪ ʩʬʝʨʳ ʜʦʨʦʞʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʢʦʤʧʘʥʠʡ ʜʦ ʬʠʨʤ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ ʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ 

ʢʦʤʧʘʥʠʡ. ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʫʥʠʢʘʣʴʥʳʡ ʤʝʪʦʜ 

ʕʡʣʝʨʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʝʦʨʠʠ ʛʨʘʬʦʚ, ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʡ ʢʘʢ `ʪʝʦʨʠʷ ʩʝʪʝʡ`. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʧʦʥʷʪʠʷ ʪʝʦʨʠʠ ʛʨʘʬʦʚ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʧʦʩʪʨʦʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʵʢʩʢʫʨʩʠʦʥʥʦʛʦ ʤʘʨʰʨʫʪʘ ʧʦ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

 

Abstract. In the research work, attention is paid to the study of the possibilities of 

building excursion routes based on the application of graph theory. In the modern world, 

the issues of orderly traffic, optimal routes and rational allocation of resources in the 

logistics network are quite acute. In the changed geopolitical conditions, many people 

face the problem of developing short delivery routes and the need to create universal 

transport flows: from the field of road management, transport and logistics companies to 

computer network design firms and travel companies. One of the solutions can be the 

unique Euler method based on graph theory, also known as `network theory`. The 

purpose of the work is to study the application of the concept of graph theory from the 
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point of view of their practical use by the example of building an optimal excursion route 

in the Chelyabinsk region. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʕʂʉʂʋʈʉʀʆʅʅʓʁ ʄɸʈʐʈʋʊ, ʊɽʆʈʀʗ ɻʈɸʌʆɺ 

 

Key words: SIGHTSEEING ROUTE, GRAPH THEORY 

 

1. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʜʫʢʪʘ, ʦʙʣʘʩʪʴ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʝʛʦ 

ʥʘʟʥʘʯʝʥʠʝ. 

ʋʧʦʨʷʜʦʯʝʥʠʝ ʪʨʘʬʠʢʘ, ʦʧʪʠʤʘʣʴʥʳʭ ʤʘʨʰʨʫʪʦʚ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʚ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʝʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʚʝʩʴʤʘ 

ʟʥʘʯʠʤʦ. ʇʨʦʙʣʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʢʦʨʦʪʢʠʭ ʤʘʨʰʨʫʪʦʚ ʜʦʩʪʘʚʢʠ                                        

ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ: ʦʪ ʜʦʨʦʞʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʪʨʘʥʩʧʦʨʪʥʳʭ                        

ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ ʜʦ ʬʠʨʤ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ 

ʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ. ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ 

ʫʥʠʢʘʣʴʥʳʡ ʤʝʪʦʜ ʕʡʣʝʨʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʝʦʨʠʠ ʛʨʘʬʦʚ, ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʡ 

ʢʘʢ άʪʝʦʨʠʷ ʩʝʪʝʡά. ʕʪʦʪ ʤʝʪʦʜ ʠʟ ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʢʠ ʚʝʩʴʤʘ ʚʦʩʪʨʝʙʦʚʘʥ                         

ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʟʘʛʨʫʞʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʥʳʤʠ, ʵʣʝʢʪʨʦʥʥʳʤʠ                              

ʠ ʩʦʮʠʘʣʴʥʳʤʠ ʩʝʪʷʤʠ. 

ɻʨʘʬʦʤ ʚ ʤʘʪʝʤʘʪʠʢʝ ʥʘʟʳʚʘʝʪʩʷ ʢʦʥʝʯʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʦʯʝʢ, 

ʠʤʝʥʫʝʤʳʭ ʚʝʨʰʠʥʘʤʠ; ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʩʦʝʜʠʥʝʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʣʠʥʠʷʤʠ, 

ʥʘʟʳʚʘʝʤʳʭ ʨʝʙʨʘʤʠ ʛʨʘʬʘ (ʨʠʩʫʥʦʢ 1). 

 

ʈʠʩʫʥʦʢ 1 

ɽʩʣʠ ʤʳ ʧʦʩʤʦʪʨʠʤ ʥʘ ʭʠʤʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ, ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʢʘʨʪʫ, 

ʨʦʜʦʩʣʦʚʥʫʶ ʠʣʠ ʩʭʝʤʫ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʪʦ ʤʳ ʫʚʠʜʠʤ ʩʭʝʤʫ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ ʚʠʜʝ ʪʦʯʝʢ, ʩʦʝʜʠʥʸʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʣʠʥʠʷʤʠ. ʇʦʥʷʪʠʝ 

ʵʡʣʝʨʦʚʦʛʦ ʮʠʢʣʘ, ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʣʠʥʠʶ, ʧʨʦʭʦʜʷʱʫʶ ʧʦ ʦʜʥʦʤʫ 
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ʨʘʟʫ ʧʦ ʚʩʝʤ ʨʸʙʨʘʤ. ɿʥʘʷ ʩʚʦʡʩʪʚʘ ʛʨʘʬʘ, ʧʦʣʫʯʝʥʥʳʝ ʕʡʣʝʨʦʤ [2], ʣʝʛʢʦ 

ʤʦʞʥʦ ʨʝʰʠʪʴ ʨʘʟʣʠʯʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ.  

ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʦʙʨʘʪʠʣʠʩʴ ʢ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʟʘʜʘʯʝ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʤʘʨʰʨʫʪʘ ʧʦ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʷʤ 

ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʘʥʥʳʡ ʤʘʨʰʨʫʪ ʨʘʩʩʯʠʪʘʥ ʥʘ ʜʚʘ ʜʥʷ. ʆʪʧʨʘʚʥʘʷ 

ʪʦʯʢʘ ï ʛʦʨʦʜ ʏʝʣʷʙʠʥʩʢ. ʕʢʩʢʫʨʩʠʦʥʥʳʝ ʛʦʨʦʜʘ: ɹʨʝʜʠʥʩʢʠʡ ʨʘʡʦʥ 

άɼʨʝʚʥʠʡ ʛʦʨʦʜ ɸʨʢʘʠʤά, ʛʦʨʦʜ ʉʘʪʢʘ άʉʦʥʴʢʠʥʘ ʃʘʛʫʥʘά, ʛʦʨʦʜ ɿʣʘʪʦʫʩʪ 

άʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ ʊʘʛʘʥʘʡά, ʛʦʨʦʜ ʂʳʰʪʳʤ άʂʘʦʣʠʥʦʚʳʡ ʢʘʨʴʝʨά                           

ʠ ʦʙʨʘʪʥʦ ʚ ʏʝʣʷʙʠʥʩʢ. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʨʝʰʝʥʠʷ ʠ ʧʦʩʪʨʦʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ 

ʦʙʦʟʥʘʯʠʤ ʛʦʨʦʜʘ ʮʠʬʨʘʤʠ: ʏʝʣʷʙʠʥʩʢ ï 1, ɹʨʝʜʠʥʩʢʠʡ ʨʘʡʦʥ ï (2), ʉʘʪʢʘ ï 

(3), ɿʣʘʪʦʫʩʪ ï (4), ʂʳʰʪʳʤ - (5) 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʰʣʦ 24 ʨʝʰʝʥʠʷ, ʥʦ ʥʘʤ ʥʫʞʥʦ ʧʦʜʦʙʨʘʪʴ ʩʘʤʳʡ 

ʢʦʨʦʪʢʠʡ ʤʘʨʰʨʫʪ (ʨʠʩʫʥʦʢ 2).  

 

ʈʠʩʫʥʦʢ 2 

ʀʟ ʨʘʩʯʝʪʘ ʩʘʤʳʤʠ ʢʦʨʦʪʢʠʤʠ ʧʦʝʟʜʢʘʤʠ ʙʫʜʫʪ ʜʚʘ ʚʘʨʠʘʥʪʘ: 

1. ʏʝʣʷʙʠʥʩʢ ï ɹʨʝʜʠʥʩʢʠʡ ʨʘʡʦʥ ï ʉʘʪʢʘ ï ɿʣʘʪʦʫʩʪ ï ʂʳʰʪʳʤ ï 

ʏʝʣʷʙʠʥʩʢ ï 1083 ʢʤ; 
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2. ʏʝʣʷʙʠʥʩʢ ï ʂʳʰʪʳʤ ï ɿʣʘʪʦʫʩʪ ï ʉʘʪʢʘ ï ɹʨʝʜʠʥʩʢʠʡ ʨʘʡʦʥ ï 

ʏʝʣʷʙʠʥʩʢ ï 1083 ʢʤ.  

ʉʘʤʳʤʠ ʜʣʠʥʥʳʤʠ ʤʘʨʰʨʫʪʘʤʠ ʦʢʘʟʘʣʠʩʴ: 

1. ʏʝʣʷʙʠʥʩʢ ï ʉʘʪʢʘ ï ʂʳʰʪʳʤ ï ɹʨʝʜʠʥʩʢʠʡ ʨʘʡʦʥ ï ɿʣʘʪʦʫʩʪ ï 

ʏʝʣʷʙʠʥʩʢ ï 1352 ʢʤ; 

2. ʏʝʣʷʙʠʥʩʢ ï ɿʣʘʪʦʫʩʪ ï ɹʨʝʜʠʥʩʢʠʡ ʨʘʡʦʥ ï ʂʳʰʪʳʤ ï ʉʘʪʢʘ ï 

ʏʝʣʷʙʠʥʩʢ ï 1352 ʢʤ.  

ɿʘʜʘʥ ʢʦʥʝʯʥʳʡ ʛʨʘʬ, ʩʪʝʧʝʥʴ ʚʩʝʭ ʚʝʨʰʠʥ ʯʝʪʥʘʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ,                    

ʧʦ ʪʝʦʨʝʤʝ ʦ ʥʝʦʙʭʦʜʠʤʳʭ ʠ ʜʦʩʪʘʪʦʯʥʳʭ ʫʩʣʦʚʠʷʭ ʕʡʣʝʨʦʚʦʛʦ ʛʨʘʬʘ 

ʦʪʤʝʯʘʝʤ, ʯʪʦ ʜʘʥʥʳʡ ʛʨʘʬ ʠʤʝʝʪ ʕʡʣʝʨʦʚ ʮʠʢʣ ʠ ʧʫʪʴ (ʨʠʩʫʥʦʢ 3). 

 

ʈʠʩʫʥʦʢ 3 

ʕʡʣʝʨʦʚ ʮʠʢʣ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ: 1 2 3 4 5 1. 

ʆʧʪʠʤʘʣʴʥʳʡ ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʤʘʨʰʨʫʪ ʚʳʩʪʨʦʝʥ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ  

1. ʏʝʣʷʙʠʥʩʢ ï ɹʨʝʜʠʥʩʢʠʡ ʨʘʡʦʥ ï ʉʘʪʢʘ ï ɿʣʘʪʦʫʩʪ ï ʂʳʰʪʳʤ ï 

ʏʝʣʷʙʠʥʩʢ ï 1083 ʢʤ; 

2. ʏʝʣʷʙʠʥʩʢ ï ʂʳʰʪʳʤ ï ɿʣʘʪʦʫʩʪ ï ʉʘʪʢʘ ï ɹʨʝʜʠʥʩʢʠʡ ʨʘʡʦʥ ï 

ʏʝʣʷʙʠʥʩʢ ï 1083 ʢʤ.  

ʋʩʣʦʞʥʠʤ ʥʘʰ ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʤʘʨʰʨʫʪ ʠ ʜʦʙʘʚʠʤ ʰʝʩʪʫʶ ʪʦʯʢʫ ï 

ʛʦʨʦʜ ʊʨʦʠʮʢ. ʆʪʧʨʘʚʥʘʷ ʪʦʯʢʘ ï ʛʦʨʦʜ ʏʝʣʷʙʠʥʩʢ. ʕʢʩʢʫʨʩʠʦʥʥʳʝ ʛʦʨʦʜʘ: 

ɹʨʝʜʠʥʩʢʠʡ ʨʘʡʦʥ άɼʨʝʚʥʠʡ ʛʦʨʦʜ ɸʨʢʘʠʤά, ʛʦʨʦʜ ʉʘʪʢʘ άʉʦʥʴʢʠʥʘ ʃʘʛʫʥʘά, 

ʛʦʨʦʜ ɿʣʘʪʦʫʩʪ άʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ ʊʘʛʘʥʘʡά, ʛʦʨʦʜ ʂʳʰʪʳʤ άʂʘʦʣʠʥʦʚʳʡ 

ʢʘʨʴʝʨά, ʠʩʪʦʨʠʯʝʩʢʠʡ ʮʝʥʪʨ ʛʦʨʦʜʘ ʊʨʦʠʮʢ ʠ ʦʙʨʘʪʥʦ                       ʚ 

ʏʝʣʷʙʠʥʩʢ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʨʝʰʝʥʠʷ ʠ ʧʦʩʪʨʦʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ 

ʦʙʦʟʥʘʯʠʤ ʛʦʨʦʜʘ ʮʠʬʨʘʤʠ: ʏʝʣʷʙʠʥʩʢ ï (1), ɹʨʝʜʠʥʩʢʠʡ ʨʘʡʦʥ ï (2), ʉʘʪʢʘ ï 

(3), ɿʣʘʪʦʫʩʪ ï (4), ʂʳʰʪʳʤ - (5), ʊʨʦʠʮʢ ï (6) (ʨʠʩʫʥʦʢ 4). 
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ʈʠʩʫʥʦʢ 4. 

ʕʡʣʝʨʦʚ ʮʠʢʣ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ: 1 5 4 3 2 6 1  

ʆʧʪʠʤʘʣʴʥʳʡ ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʤʘʨʰʨʫʪ ʚʳʩʪʨʦʝʥ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ 

1 5 4 3 2 6 1 (ʏʝʣʷʙʠʥʩʢ-ʂʳʰʪʳʤ-ɿʣʘʪʦʫʩʪ-ʉʘʪʢʘ-ɸʨʢʘʠʤ-ʊʨʦʠʮʢ-

ʏʝʣʷʙʠʥʩʢ) ï 1 132 ʢʤ  (ʨʠʩʫʥʦʢ 5, ʪʘʙʣʠʮʘ 1): 

 

ʈʠʩʫʥʦʢ 5 

ʊʘʙʣʠʮʘ 1. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʤʘʨʰʨʫʪʘ ʩ ʰʝʩʪʴʶ 

ʛʦʨʦʜʘʤʠ 

ʄʘʨʰʨʫʪ ʈʘʩʯʝʪ ʀʪʦʛʦ ʢʤ 

1 2 3 6 4 5 1 386 432 283 241 119 95 1556 
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1 2 3 4 5 6 1 386 432 51 119 241 136 1365 

1 2 3 6 5 4 1 386 432 283 241 119 143 1604 

1 2 3 4 6 5 1 386 432 51 241 241 95 1446 

1 2 3 5 4 6 1 386 432 168 119 241 136 1482 

1 2 3 5 6 4 1 386 432 168 241 241 143 1611 

1 2 4 3 5 6 1 386 390 51 168 241 136 1372 

1 2 4 3 6 5 1 386 390 51 283 241 95 1446 

1 2 4 6 3 5 1 386 390 241 283 168 95 1563 

1 2 4 6 5 3 1 386 390 241 241 168 184 1610 

1 2 4 5 3 6 1 386 390 119 168 283 136 1482 

1 2 4 5 6 3 1 386 390 119 241 283 184 1603 

1 2 5 3 4 6 1 386 467 168 51 241 136 1449 

1 2 5 3 6 4 1 386 467 168 283 241 143 1688 

1 2 5 4 3 6 1 386 467 119 51 283 136 1442 

1 2 5 4 6 3 1 386 467 119 241 283 184 1680 

1 2 5 6 3 4 1 386 467 241 283 51 143 1571 

1 2 5 6 4 3 1 386 467 241 241 51 184 1570 

1 2 6 3 4 5 1 386 299 283 51 119 95 1233 

1 2 6 3 5 4 1 386 299 283 168 119 143 1398 

1 2 6 4 3 5 1 386 299 241 51 168 95 1240 

1 2 6 4 5 3 1 386 299 241 119 168 184 1397 

1 2 6 5 3 4 1 386 299 241 168 51 143 1288 

1 2 6 5 4 3 1 386 299 241 119 51 184 1280 

1 3 2 4 5 6 1 184 432 390 119 241 136 1502 

1 3 2 4 6 5 1 184 432 390 241 241 95 1583 

1 3 2 5 4 6 1 184 432 467 119 241 136 1579 

1 3 2 5 6 4 1 184 432 467 241 241 143 1708 

1 3 2 6 5 4 1 184 432 299 241 119 143 1418 

1 3 2 6 4 5 1 184 432 299 241 119 95 1370 

1 3 4 2 5 6 1 184 51 390 467 241 95 1428 

1 3 4 2 6 5 1 184 51 390 299 241 95 1260 

1 3 4 5 2 6 1 184 51 119 467 299 136 1256 

1 3 4 5 6 2 1 184 51 119 241 299 386 1280 

1 3 4 6 2 5 1 184 51 241 299 467 95 1337 

1 3 4 6 5 2 1 184 51 241 241 467 386 1570 

1 3 5 2 4 6 1 184 168 467 390 241 136 1586 

1 3 5 2 6 4 1 184 168 467 299 241 143 1502 

1 3 5 4 2 6 1 184 168 119 390 299 136 1296 

1 3 5 4 6 2 1 184 168 119 241 299 386 1397 

1 3 5 6 2 4 1 184 168 241 299 390 143 1425 

1 3 5 6 4 2 1 184 168 241 241 390 386 1610 

1 3 6 4 2 5 1 184 283 241 390 467 95 1660 

1 3 6 4 5 2 1 184 283 241 119 467 386 1680 
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1 3 6 5 2 4 1 184 283 241 467 390 143 1708 

1 3 6 5 4 2 1 184 283 241 119 390 386 1603 

1 3 6 2 4 5 1 184 283 299 390 119 95 1370 

1 3 6 2 5 4 1 184 283 299 467 119 143 1495 

1 4 2 3 5 6 1 143 390 432 168 241 136 1510 

1 4 2 3 6 5 1 143 390 432 283 241 95 1584 

1 4 2 5 3 6 1 143 390 467 168 283 136 1587 

1 4 2 5 6 3 1 143 390 467 241 283 184 1708 

1 4 2 6 3 5 1 143 390 299 283 168 95 1378 

1 4 2 6 5 3 1 143 390 299 241 168 184 1425 

1 4 3 2 5 6 1 143 51 432 467 241 136 1470 

1 4 3 2 6 5 1 143 51 432 299 241 95 1261 

1 4 3 5 2 6 1 143 51 168 467 299 136 1264 

1 4 3 5 6 2 1 143 51 168 241 299 386 1288 

1 4 3 6 2 5 1 143 51 283 299 467 95 1338 

1 4 3 6 5 2 1 143 51 283 241 467 386 1571 

1 4 5 2 3 6 1 143 119 467 432 283 136 1580 

1 4 5 2 6 3 1 143 119 467 299 283 184 1495 

1 4 5 3 2 6 1 143 119 168 432 299 136 1297 

1 4 5 3 6 2 1 143 119 168 283 299 386 1398 

1 4 5 6 2 3 1 143 119 241 299 432 184 1418 

1 4 5 6 3 2 1 143 119 241 283 432 386 1604 

1 4 6 2 3 5 1 143 241 299 432 168 95 1378 

1 4 6 2 5 3 1 143 241 299 467 168 184 1502 

1 4 6 3 2 5 1 143 241 283 432 467 95 1661 

1 4 6 3 5 2 1 143 241 283 168 467 386 1688 

1 4 6 5 2 3 1 143 241 241 467 432 184 1708 

1 4 6 5 3 2 1 143 241 241 168 432 386 1611 

1 5 2 3 4 6 1 95 467 432 51 241 136 1422 

1 5 2 3 6 4 1 95 467 432 283 241 143 1661 

1 5 2 4 3 6 1 95 467 390 51 283 136 1422 

1 5 2 4 6 3 1 95 467 390 241 283 184 1660 

1 5 2 6 3 4 1 95 467 299 283 51 143 1338 

1 5 2 6 4 3 1 95 467 299 241 51 184 1337 

1 5 3 2 4 6 1 95 168 432 390 241 136 1462 

1 5 3 2 6 4 1 95 168 432 299 241 143 1378 

1 5 3 4 2 6 1 95 168 51 390 299 136 1139 

1 5 3 4 6 2 1 95 168 51 241 299 386 1240 

1 5 3 6 4 2 1 95 168 283 241 390 386 1563 

1 5 3 6 2 4 1 95 168 283 299 390 143 1378 

1 5 4 2 3 6 1 95 119 390 432 283 136 1455 

1 5 4 2 6 3 1 95 119 390 299 283 184 1370 

1 5 4 3 2 6 1 95 119 51 432 299 136 1132 
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1 5 4 3 6 2 1 95 119 51 283 299 386 1233 

1 5 4 6 3 2 1 95 119 241 283 432 386 1556 

1 5 4 6 2 3 1 95 119 241 299 432 184 1370 

1 5 6 2 3 4 1 95 241 299 432 51 143 1261 

1 5 6 2 4 3 1 95 241 299 390 51 184 1260 

1 5 6 3 2 4 1 95 241 283 432 390 143 1584 

1 5 6 3 4 2 1 95 241 283 51 390 386 1446 

1 5 6 4 3 2 1 95 241 241 51 432 386 1446 

1 5 6 4 2 3 1 95 241 241 390 432 184 1583 

1 6 2 3 4 5 1 136 299 432 51 119 95 1132 

1 6 2 3 5 4 1 136 299 432 168 119 143 1297 

1 6 2 4 3 5 1 136 299 390 51 168 95 1139 

1 6 2 4 5 3 1 136 299 390 119 168 184 1296 

1 6 2 5 3 4 1 136 299 467 168 51 143 1264 

1 6 2 5 4 3 1 136 299 467 119 51 184 1256 

1 6 3 2 4 5 1 136 283 432 390 119 95 1455 

1 6 3 2 5 4 1 136 283 432 467 119 143 1580 

1 6 3 4 2 5 1 136 283 51 390 467 95 1422 

1 6 3 4 5 2 1 136 283 51 119 467 386 1442 

1 6 3 5 2 4 1 136 283 168 467 390 143 1587 

1 6 3 5 4 2 1 136 283 168 119 390 386 1482 

1 6 4 2 3 5 1 136 241 390 432 168 95 1462 

1 6 4 2 5 3 1 136 241 390 467 168 184 1586 

1 6 4 3 2 5 1 136 241 51 432 467 95 1422 

1 6 4 3 5 2 1 136 241 51 168 467 386 1449 

1 6 4 5 3 2 1 136 241 119 168 432 386 1482 

1 6 4 5 2 3 1 136 241 119 467 432 184 1579 

1 6 5 2 3 4 1 136 241 467 432 51 143 1470 

1 6 5 2 4 3 1 136 241 467 390 51 184 1469 

1 6 5 3 2 4 1 136 241 168 432 390 143 1510 

1 6 5 3 4 2 1 136 241 168 51 390 386 1372 

1 6 5 4 2 3 1 136 241 119 390 432 184 1502 

1 6 5 4 3 2 1 136 241 119 51 432 386 1365 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʯʠʪʘʝʤ, ʯʪʦ ʪʝʦʨʠʷ ʕʡʣʝʨʘ ʧʨʠʤʝʥʠʤʘ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 

ʨʝʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʥʦ ʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ 

ʤʘʨʰʨʫʪʦʚ. ɼʘʥʥʳʝ ʤʘʨʰʨʫʪʳ ʠʟʫʯʝʥʳ ʥʘ ʧʨʘʢʪʠʢʝ ʠ ʧʦʜʪʚʝʨʞʜʝʥʦ ʠʭ 

ʦʧʪʠʤʘʣʴʥʦʝ ʧʦʩʪʨʦʝʥʠʝ. ʊʦ ʝʩʪʴ, ʪʝʦʨʠʷ ʛʨʘʬʦʚ ʤʦʞʝʪ ʙʳʪʴ ʫʩʧʝʰʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ.  
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ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ï ʥʝʪ. 

4. ʋʩʣʦʚʠʷ ʧʝʨʝʜʘʯʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠʣʠ ʝʸ ʧʨʦʜʘʞʠ ï ʟʘʢʣʶʯʝʥʠʝ 

ʜʦʛʦʚʦʨʘ. 



˿ͭͪΦ 84 ͙ ͘ 606Φ ˹͍͙͎͊͊ͭͦͪ ͍ ͙͔ͣͪ ͙ͤ͊ͯ͟ ͙ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ Ѕ лоόслύϥнлно 

ʀʉʊʆʈʀʗ, 

 

ʄʆʁ ʈʆɼ ɺ ʀʉʊʆʈʀʀ ʈʆʉʉʀʁʉʂʆɻʆ ɻʆʉʋɼɸʈʉʊɺɸ 

 

MY FAMILY IN THE  HISTORY OF THE RUSSIAN STATE 

 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

άɸʢʘʜʝʤʠʯʝʩʢʠʡ ʣʠʮʝʡ ˉ 95 ʛ. ʏʝʣʷʙʠʥʩʢʘά 

 

Municipal autonomous educational institution άAcademic Lyceum No. 95 of 

Chelyabinsk 

 

ʂʫʥʮ ʀ.ɺ., ʇʝʨʝʩʳʧʢʠʥʘ ʃ.ɺ. 

 

Kunts I.V., Peresyipkina L.V. 

 

ʋɼʂ 373.1.02, 929.5 

ɻʈʅʊʀ 14.25.07, 03.81.25,  

ɹɹʂ 74,2 

ʅʦʤʝʨ ʆʌʕʈʅʠʆ:         25244 

ɼʘʪʘ ʨʝʛʠʩʪʨʘʮʠʠ: 21.12.2023 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʠʟʫʯʝʥʠʶ 

ʠʩʪʦʨʠʠ ʩʪʨʘʥʳ, ʠʩʪʦʨʠʠ ʨʝʛʠʦʥʘ ʯʝʨʝʟ ʧʨʠʟʤʫ ʠʟʫʯʝʥʠʷ ʠʩʪʦʨʠʠ ʨʦʜʘ, ʯʪʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʩʪʦʨʠʯʝʩʢʦʡ ʧʘʤʷʪʠ, ʘ ʪʘʢʞʝ 

ʦʩʦʟʥʘʥʠʝ ʣʠʯʥʦʩʪʥʦʡ ʩʦʧʨʠʯʘʩʪʥʦʩʪʠ ʢ ʩʫʜʴʙʝ ʨʦʩʩʠʡʩʢʦʛʦ ʥʘʨʦʜʘ ʥʘʨʷʜʫ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʚʘʞʠʪʝʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʠʩʪʦʨʠʠ ʩʚʦʝʡ ʩʪʨʘʥʳ. ʀʩʪʦʨʠʷ ʨʦʜʘ, 

ʢʘʢ ʥʠʯʪʦ ʠʥʦʝ, ʤʦʞʝʪ ʨʘʩʩʢʘʟʘʪʴ ʦ ʪʝʭ ʩʦʙʳʪʠʷʭ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʣʠ ʚ ʩʪʨʘʥʝ 

ʠʣʠ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʤ ʨʝʛʠʦʥʝ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʠʩʪʦʨʠʠ 

ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʯʝʨʝʟ ʠʩʪʦʨʠʶ ʦʜʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʨʦʜʘ ʥʘ ʧʨʠʤʝʨʝ 

ʦʜʥʦʛʦ ʠʟ ʨʦʜʦʚ, ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ). 

 

Abstract. The research work pays attention to the study of the history of the 

country, the history of the region through the prism of studying the history of the family, 

which directly affects the formation of historical memory, as well as awareness                        

of personal involvement in the fate of the Russian people along with the formation                     

of a respectful attitude to the history of their country. The history of the family, like 

nothing else, can tell about the events that took place in a country or a particular region. 

The purpose of the work is to study the history of the Russian state through the history                 

of one particular genus on the example of one of the genera living in the territory                   

of the Chelyabinsk region). 
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1. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʜʫʢʪʘ, ʦʙʣʘʩʪʴ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ, 

ʝʛʦ ʥʘʟʥʘʯʝʥʠʝ 

ʀʩʪʦʨʠʷ ʨʦʜʘ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʩ ʠʩʪʦʨʠʝʡ ʩʪʨʘʥʳ. ʇʨʝʜʢʠ                            

ʠ ʨʦʜʩʪʚʝʥʥʠʢʠ ʘʚʪʦʨʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʝʢʦʚ ʪʨʫʜʠʣʠʩʴ                        

ʠ ʩʣʫʞʠʣʠ ʥʘ ʙʣʘʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʘʢʪʠʚʥʦʤʫ ʟʘʩʝʣʝʥʠʶ 

ʖʞʥʦʛʦ ʋʨʘʣʘ, ʧʦʤʦʛʘʣʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʛʦʨʦʜʦʚ, ʠ ʩʘʤʠ ʚʦʰʣʠ ʚ ʠʩʪʦʨʠʶ, 

ʢʘʢ ʦʩʥʦʚʘʪʝʣʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʎʝʣʳʝ ʧʦʢʦʣʝʥʠʷ ʩʝʤʴʠ ʘʚʪʦʨʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʱʠʱʘʣʠ ʆʪʝʯʝʩʪʚʦ ʚʦ ʚʨʝʤʷ ʚʦʡʥʳ IV ʢʦʘʣʠʮʠʠ, ʨʫʩʩʢʦ-

ʪʫʨʝʮʢʦʡ ʚʦʡʥʳ 1806 ï 1812 ʛʛ., ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ 1812 ʛʦʜʘ, ʇʝʨʚʦʡ 

ʄʠʨʦʚʦʡ ʚʦʡʥʳ 1914 ï 1918 ʛʛ., ɻʨʘʞʜʘʥʩʢʦʡ ʚʦʡʥʳ, ɺʝʣʠʢʦʡ 

ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ 1941 ï 1945 ʛʛ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʨʘʟʚʠʪʠʶ ʮʝʣʳʭ ʦʪʨʘʩʣʝʡ ʥʘʫʢʠ. ɺ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ                              

ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠʟ ʩʝʤʝʡʥʳʭ ʘʨʭʠʚʦʚ ʨʦʜʩʪʚʝʥʥʠʢʦʚ, 

ʢʘʩʘʶʱʠʭʩʷ ʠʩʪʦʨʠʠ ʤʦʝʡ ʩʝʤʴʠ; ʦʩʫʱʝʩʪʚʣʝʥ ʧʦʠʩʢ ʠ ʧʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʝʜʢʘʭ ʘʚʪʦʨʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʫʪʝʤ ʠʟʫʯʝʥʠʷ ʬʦʥʜʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ, ʚʝʜʦʤʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʘʨʭʠʚʦʚ ʛ. ʏʝʣʷʙʠʥʩʢ, ʛ. 

ʄʦʩʢʚʘ, ʛ. ʉʘʤʘʨʘ, ʛ. ʋʬʘ, ʛ. ʆʨʝʥʙʫʨʛ ʠ ʩʝʣʘ ʄʠʘʩʩʢʦʝ ʂʨʘʩʥʦʘʨʤʝʡʩʢʦʛʦ 

ʨʘʡʦʥʘ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ; ʧʦʜʛʦʪʦʚʣʝʥʘ ʠ ʠʟʜʘʥʘ ʢʥʠʛʘ ʚ ʚʠʜʝ ʪʝʢʩʪʦʚʦʡ 

ʧʦʢʦʣʝʥʥʦʡ ʨʦʜʦʩʣʦʚʥʦʡ ʨʦʩʧʠʩʠ ʩʝʤʴʠ ʘʚʪʦʨʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʧʝʨʠʦʜ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʚʦʡʥʳ, ʢʦʛʜʘ ʤʥʦʛʠʝ ʬʘʢʪʳ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʠʩʪʦʨʠʠ ʠʩʢʘʞʘʶʪʩʷ ʠ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ, ʥʝʦʙʭʦʜʠʤʦ ʩ ʦʩʦʙʳʤ ʚʥʠʤʘʥʠʝʤ 

ʠ ʧʦʯʪʝʥʠʝʤ ʦʪʥʦʩʠʪʩʷ ʢ ʙʦʛʘʪʝʡʰʝʡ ʢʫʣʴʪʫʨʝ ʥʘʰʝʡ ʩʪʨʘʥʳ ʠ ʝʸ ʪʨʘʜʠʮʠʷʤ. 

ʀʩʪʦʨʠʷ ʨʦʜʘ, ʢʘʢ ʥʠʯʪʦ ʠʥʦʝ, ʤʦʞʝʪ ʨʘʩʩʢʘʟʘʪʴ ʦ ʪʝʭ ʩʦʙʳʪʠʷʭ,                             

ʯʪʦ ʧʨʦʠʩʭʦʜʠʣʠ ʚ ʩʪʨʘʥʝ ʠʣʠ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʤ ʨʝʛʠʦʥʝ ʠ, ʢʦʥʢʨʝʪʥʦ,                          

ʚ ʩʝʤʴʷʭ ʇʘʰʥʠʥʳʭ, ʃʳʢʦʚʳʭ, ʉʪʘʨʠʢʦʚʳʭ, ʈʫʢʘʚʠʰʥʠʢʦʚʳʭ, ʂʘʥʘʰʝʚʳʭ, 

ʍʫʜʷʢʦʚʳʭ, ʐʫʤʦʚʳʭ, ʂʫʨʦʯʢʠʥʳʭ, ʅʘʩʩʦʥʦʚʳʭ, ʐʘʙʘʣʠʥʳʭ, ɺʦʣʦʰʝʡ, 

ʇʫʩʪʦʚʳʭ, ɼʦʥʯʝʥʢʦ, ʂʣʠʤʫʰʢʠʥʳʭ, ʅʝʥʘʰʝʚʳʭ, ʙʘʰʢʠʨʩʢʠʭ ʨʦʜʘʭ ʋʣʫ-

ʂʘʪʘʡ ʠ ʂʘʨʘ-ʊʘʙʳʥ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʛʦʨʦʜʦʚ ʏʝʣʷʙʠʥʩʢ, ʄʦʩʢʚʘ, ʉʘʤʘʨʘ, 

ʋʬʘ, ʆʨʝʥʙʫʨʛ, ʛʦʨʦʜʘ ʃʷʥʪʦʨ ʉʫʨʛʫʪʩʢʦʛʦ ʨʘʡʦʥʘ ʍʄɸʆ ï ʖʛʨʘ, ʛʦʨʦʜʘ 

ʅʦʚʦʢʫʙʘʥʩʢ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʂʨʘʷ, ʩʝʣʘ ʄʠʘʩʩʢʦʝ ʠ ʜʝʨʝʚʥʠ ʇʘʰʥʠʥʦ-                      
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1ʝ ʂʨʘʩʥʦʘʨʤʝʡʩʢʦʛʦ ʨʘʡʦʥʘ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʦʨʦʜʘ ʇʝʪʨʦʧʘʚʣʦʚʩʢ 

ʨʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ʀʟʫʯʝʥʠʝ ʪʘʢʦʡ ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʨʦʜʦʩʣʦʚʥʦʡ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʠʩʪʦʨʠʷ ʨʦʜʘ ʘʚʪʦʨʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʠʩʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʘ ʮʝʣʳʡ ʨʷʜ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʛʦ ʨʦʜʘ ʦʩʪʘʚʠʣ ʩʚʦʡ 

ʫʥʠʢʘʣʴʥʳʡ ʚʢʣʘʜ ʚ ʝʛʦ ʨʘʟʚʠʪʠʝ. 

ʆʪʜʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ                     

ʚ ʢʘʯʝʩʪʚʝ ʠʣʣʶʩʪʨʘʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣ ʥʘ ʫʨʦʢʘʭ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʠʩʪʦʨʠʠ                    

ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ 

ʧʨʦʚʝʩʪʠ ʢʣʘʩʩʥʳʡ ʯʘʩ.  

ʀʩʪʦʨʠʶ ʨʦʜʘ ʘʚʪʦʨ ʠʟʫʯʘʣ ʥʘ ʦʩʥʦʚʝ ʩʣʝʜʫʶʱʠʭ ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʠʩʪʦʯʥʠʢʦʚ: ʚʝʱʝʩʪʚʝʥʥʳʭ, ʫʩʪʥʳʭ, ʧʠʩʴʤʝʥʥʳʭ ʠ ʬʦʪʦʜʦʢʫʤʝʥʪʳ.                       

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʥʘʧʠʩʘʥʘ ʢʥʠʛʘ ʦʙ ʠʩʪʦʨʠʠ 

ʩʝʤʴʠ άʀʩʪʦʨʠʷ ʩʪʨʘʥʳ ʚ ʠʩʪʦʨʠʠ ʧʦʢʦʣʝʥʠʡ. ʃʝʪʦʧʠʩʴ ʤʦʝʛʦ ʨʦʜʘά, 

ʠʟʜʘʥʥʘʷ ʚ ʝʜʠʥʠʯʥʦʤ (ʧʝʨʚʠʯʥʦʤ) ʵʢʟʝʤʧʣʷʨʝ ʪʠʧʦʛʨʘʬʩʢʠʤ ʩʧʦʩʦʙʦʤ ʥʘ 

236 ʣʠʩʪʘʭ. ʉʪʝʧʝʥʥʘʷ ʥʠʩʭʦʜʷʱʘʷ ʨʦʜʦʩʣʦʚʥʘʷ ʨʦʩʧʠʩʴ ʧʦʚʝʩʪʚʫʝʪ ʢʘʢ                          

ʦ ʤʫʞʯʠʥʘʭ, ʪʘʢ ʠ ʦ ʞʝʥʱʠʥʘʭ, ʪʦ ʝʩʪʴ ʷʚʣʷʝʪʩʷ ʩʤʝʰʘʥʥʦʡ.  

ʇʝʨʚʳʡ ʨʘʟʜʝʣ άʂʘʟʘʯʝʩʪʚʦά ʧʦʚʝʩʪʚʫʝʪ ʦʙ ʦʨʝʥʙʫʨʛʩʢʠʭ ʢʘʟʘʢʘʭ-

ʧʨʝʜʢʘʭ ʘʚʪʦʨʘ. ʉʨʝʜʠ ʢʣʶʯʝʚʳʭ ʩʦʙʳʪʠʡ ʚʳʜʝʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝ ʢʘʟʘʢʘʤʠ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚʙʣʠʟʠ ʄʠʘʩʩʢʦʡ ʢʨʝʧʦʩʪʠ [26, ʣ. 837ʦʙ., 839, 842 ʦʙ., 

847 ʦʙ., 851], ʪʘʢʦʚʳʤʠ ʩʪʘʣʠ: ʜʝʨʝʚʥʷ ʇʘʰʥʠʥʦ-1ʝ (ʦʩʥʦʚʘʪʝʣʴ: ɼʤʠʪʨʠʡ 

ʉʦʬʨʦʥʦʚʠʯ ʇʘʰʥʠʥ), ʩʝʣʦ ʇʘʰʥʠʥʦ-3ʝ (ʦʩʥʦʚʘʪʝʣʴ: ʌʝʜʦʨ ɸʛʘʬʦʥʦʚʠʯ 

ʇʘʰʥʠʥ), ʧʦʩʝʣʦʢ ʃʳʢʦʚʦ (ʦʩʥʦʚʘʪʝʣʴ: ʄʠʭʘʠʣ ʋʩʪʠʥʦʚʠʯ ʃʳʢʦʚ), ʧʦʩʝʣʦʢ 

ʉʪʘʨʠʢʦʚʦ (ʦʩʥʦʚʘʪʝʣʴ: ʌʘʜʜʝʡ ʉʝʤʝʥʦʚʠʯ ʉʪʘʨʠʢʦʚ), ʩʝʣʦ ʂʘʥʘʰʝʚʦ 

(ʦʩʥʦʚʘʪʝʣʴ: ʌʘʜʜʝʡ ɽʧʠʬʘʥʦʚʠʯ ʂʘʥʘʰʝʚ), ʜʝʨʝʚʥʷ ʍʫʜʷʢʦʚʦ (ʦʩʥʦʚʘʪʝʣʴ: 

ʇʨʦʢʦʧʠʡ ʍʫʜʷʢʦʚ), ʩʝʣʦ ʐʫʤʦʚʦ (ʦʩʥʦʚʘʪʝʣʴ: ɸʩʪʘʬʠʡ ʀʚʘʥʦʚʠʯ ʐʫʤʦʚ)                                           

ʠ ʧʦʩʝʣʦʢ ʀʣʴʠʥʦ (ʦʩʥʦʚʘʪʝʣʴ: ʂʫʨʦʯʢʠʥ ʉʘʚʚʘʪʠʡ ɻʝʨʘʩʠʤʦʚʠʯ).                        

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʘʤʦʡ ʢʨʫʧʥʦʡ ʛʣʘʚʝ ʨʘʟʜʝʣʘ - άʇʘʰʥʠʥʳά, 

ʢʦʪʦʨʘʷ ʨʘʩʩʢʘʟʳʚʘʝʪ ʦ ʨʦʜʦʥʘʯʘʣʴʥʠʢʝ ʩʝʤʝʡʩʪʚʘ ï ʯʝʨʜʳʥʮʝ ɸʛʛʝʝ 

ʇʘʰʥʠʥʝ, ʯʝʡ ʩʳʥ ʀʚʘʥ ʧʝʨʝʝʭʘʣ ʠʟ ʧʦʯʠʥʢʘ ʗʠʧʘʣʴʥʠʢ ʚ ʜʝʨʝʚʥʶ ʉʫʛʦʷʢ 
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ʊʝʯʝʥʩʢʦʡ ʩʣʦʙʦʜʳ ʚ 1678 ʛʦʜʫ [16, ʣ. 631-631 ʦʙ.], ʩʪʘʚ ʨʦʜʦʥʘʯʘʣʴʥʠʢʦʤ 

ʚʩʝʡ ʶʞʥʦ-ʫʨʘʣʴʩʢʦʡ ʚʝʪʚʠ ʨʦʜʘ. ɽʛʦ ʚʥʫʢ ɼʤʠʪʨʠʡ ʉʦʬʨʦʥʦʚʠʯ ʇʘʰʥʠʥ                 

ʚ 1745 ʧʨʝʙʳʚʘʣ ʚ ʜʦʣʞʥʦʩʪʠ ʢʦʤʠʩʩʘʨʘ ʏʝʣʷʙʠʥʩʢʦʡ ʢʨʝʧʦʩʪʠ, ʘ ʚ 1746 

ʠʟʙʨʘʣʩʷ ʢʘʟʘʯʴʠʤ ʩʪʘʨʰʠʥʦʡ ʚ ʄʠʘʩʩʢʦʡ ʢʨʝʧʦʩʪʠ, ʧʦʤʦʛʘʣ ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʢʦʤʠʩʩʘʨʫ ʢʨʝʧʦʩʪʠ, ʧʨʠʥʠʤʘʣ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʦʙʦʨʦʥʝ ʂʘʩʣʠʥʩʢʦʛʦ 

ʟʘʚʦʜʘ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʏʝʣʷʙʠʥʩʢʦʡ ʢʨʝʧʦʩʪʠ [11, ʣ. 727, 783]. ʇʦʜʨʦʙʥʦ 

ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦ ʞʠʟʥʠ ʇʘʰʥʠʥʘ ɽʣʠʩʝʷ ʂʘʨʧʦʚʠʯʘ [21, ʣ. 132] ï ʚʝʪʝʨʘʥʘ 

ʚʦʡʥʳ IV ʢʦʘʣʠʮʠʠ, ʨʫʩʩʢʦ-ʪʫʨʝʮʢʦʡ ʚʦʡʥʳ 1806-1812 ʛʛ. ʠ ʆʪʝʯʝʩʪʚʝʥʥʦʡ 

ʚʦʡʥʳ 1812 ʛʦʜʘ, ʝʛʦ ʩʳʥʝ ʢʘʟʘʢʝ ʂʦʥʩʪʘʥʪʠʥʝ ʩ ʩʝʤʴʝʡ. ʇʦʚʝʩʪʚʫʝʪʩʷ                      

ʠ ʦ ʙʠʦʛʨʘʬʠʠ ʫʯʘʩʪʥʠʢʘ ʇʝʨʚʦʡ ʄʠʨʦʚʦʡ ʠ ɻʨʘʞʜʘʥʩʢʦʡ ʚʦʡʥ ï ʝʩʘʫʣʘ 

ʀʚʘʥʘ ɺʘʩʠʣʴʝʚʠʯʘ ʇʘʰʥʠʥʘ (ʇʨʠʣʦʞʝʥʠʝ 17), ʩʪʘʚʰʝʛʦ ʧʝʨʚʳʤ ʧʦʣʥʳʤ 

ɻʝʦʨʛʠʝʚʩʢʠʤ ʢʘʚʘʣʝʨʦʤ ʚ ʨʫʩʩʢʦʡ ʢʘʚʘʣʝʨʠʠ ʚ 1914 ʛʦʜʫ. ɽʛʦ ʚʥʫʢ ʇʘʰʥʠʥ 

ɺʠʢʪʦʨ ʀʚʘʥʦʚʠʯ (ʇʨʠʣʦʞʝʥʠʝ 18) ʙʳʣ ʥʘʛʨʘʞʜʝʥ ʦʨʜʝʥʦʤ ʊʨʫʜʦʚʦʡ ʉʣʘʚʳ 

ʩʪʝʧʝʥʠ ʚʩʝʭ ʩʪʝʧʝʥʝʡ ʠ ʩʪʘʚʰʝʛʦ ʧʦʣʥʳʤ ʢʘʚʘʣʝʨʦʤ ʦʨʜʝʥʘ ʊʨʫʜʦʚʦʡ 

ʉʣʘʚʳ. ɺʪʦʨʦʡ ʨʘʟʜʝʣ ʢʥʠʛʠ άɼʫʭʦʚʝʥʩʪʚʦά ʧʦʚʝʩʪʚʫʝʪ ʦ ʜʠʥʘʩʪʠʠ 

ʮʝʨʢʦʚʥʦʩʣʫʞʠʪʝʣʝʡ ʅʘʩʩʦʥʦʚʳʭ [3]. ʇʨʝʜʦʢ ʨʦʜʘ ʇʝʪʨ ʀʚʘʥʦʚʠʯ ʅʘʩʩʦʥʦʚ 

ʙʳʣ ʥʘʩʪʦʷʪʝʣʝʤ ʭʨʘʤʘ ʀʣʴʠ ʇʨʦʨʦʢ ʚ ʄʠʘʩʩʢʦʡ ʢʨʝʧʦʩʪʠ, ʩʳʥʦʚʴʷ ʠ ʚʥʫʢʠ 

ʇʝʪʨʘ ʧʨʦʜʦʣʞʠʣʠ ʩʣʫʞʠʪʴ ʚ ʮʝʨʢʚʷʭ ʏʝʣʷʙʠʥʩʢʦʛʦ ʫʝʟʜʘ. ɺ ʪʨʝʪʴʝʤ ʨʘʟʜʝʣʝ 

άɸʨʠʩʪʦʢʨʘʪʠʷά ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʩʚʷʟʴ ʘʚʪʦʨʘ ʩ ʢʨʫʧʥʳʤʠ ʙʘʰʢʠʨʩʢʠʤʠ 

ʨʦʜʘʤʠ ʋʣʫ-ʂʘʪʘʡ [7] ʠ ʂʘʨʘ-ʊʘʙʳʥ. ɺ ʛʣʘʚʝ άʂʘʨʘ-ʊʘʙʳʥ (ʄʘʡʢʳʙʠʝʚʠʯʠ) ά 

ʛʦʚʦʨʠʪʩʷ ʦʙ ʋʡʰʠʥ ʄʘʡʢʳ-ʙʠʝ [5],[6],[8] ï ʪʝʤʥʠʢʝ ʚ ʘʨʤʠʠ ɼʞʫʯʠ-ʭʘʥʘ, 

ʠʤʝʚʰʝʛʦ ʥʘʜʝʣ ʟʝʤʣʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʳʥʝʰʥʝʡ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɻʣʘʚʘ 

ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʥʘ ʧʦʪʦʤʢʝ ʄʘʡʢʳ-ʙʠʷ ʂʘʥʘʰʝ-ʙʘʝ, ʢʦʪʦʨʳʡ ʚʳʜʘʣ ʩʚʦʶ ʜʦʯʴ 

ʟʘ ʢʘʟʘʢʘ ʌʘʜʜʝʷ ɽʧʠʬʘʥʦʚʠʯʘ, ʧʦʣʫʯʠʚʰʝʛʦ ʬʘʤʠʣʠʶ ʂʘʥʘʰʝʚ.                        

ɺ ʯʝʪʚʝʨʪʦʤ ʨʘʟʜʝʣʝ άʄʝʘɦʥʩʪʚʦά ʥʘʯʠʥʘʝʪʩʷ ʨʘʩʩʢʘʟ ʩ ɸʥʪʦʥʘ ʊʠʪʦʚʠʯʘ 

ʐʘʙʘʣʠʥʘ, ʢʦʪʦʨʳʡ ʧʨʠʙʳʣ ʚ ʏʝʣʷʙʠʥʩʢ ʩ ɺʷʪʩʢʦʡ ʛʫʙʝʨʥʠʠ ʜʝʨʝʚʥʠ 

ʐʘʙʘʣʠʥʦ ʚ 1900 ʛʦʜʫ ʠ ʚʣʘʜʝʣ ʰʦʨʥʦ-ʩʝʜʝʣʴʥʦʡ ʤʘʩʪʝʨʩʢʦʡ ʥʘ ʦʢʨʘʠʥʝ                 

ʛ. ʏʝʣʷʙʠʥʩʢ. ɼʘʣʝʝ ʛʦʚʦʨʠʪʩʷ ʦ ʝʛʦ ʚʥʫʢʘʭ, ʪʨʦʝ ʠʟ ʢʦʪʦʨʳʭ ʚʦ ʚʨʝʤʷ 

ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʟʘ ʧʨʦʷʚʣʝʥʥʳʝ ʛʝʨʦʠʟʤ ʠ ʤʫʞʝʩʪʚʦ, ʢʨʦʤʝ 

ʧʨʦʯʝʛʦ, ʙʳʣʠ ʥʘʛʨʘʞʜʝʥʳ ʦʨʜʝʥʘʤʠ άʂʨʘʩʥʦʡ ʟʚʝʟʜʳά [12], [13], [14]. 
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ʇʦʜʨʦʙʥʦ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦ ʞʠʟʥʠ ʧʨʘʚʥʫʢʦʚ ɸʥʪʦʥʘ ʊʠʪʦʚʠʯʘ ʐʘʙʘʣʠʥʘ              

ʦʪ ʩʪʘʨʰʝʛʦ ʚʥʫʢʘ. ɺʪʦʨʘʷ ʛʣʘʚʘ ʨʘʟʜʝʣʘ ʥʘʟʳʚʘʝʪʩʷ άɺʦʣʦʰʠά. ɺ ʥʝʡ 

ʛʦʚʦʨʠʪʩʷ ʦʙ ʦʩʥʦʚʘʪʝʣʝ ʬʘʤʠʣʠʠ ʂʘʨʣʝ ʂʘʨʣʦʚʠʯʝ ɺʦʣʦʰʝ, ʢʦʪʦʨʳʡ 

ʧʨʦʞʠʚʘʷ ʚ ʮʘʨʩʪʚʝ ʇʦʣʴʩʢʦʤ ʧʨʠʥʷʣ ʫʯʘʩʪʠʝ ʚ ʚʦʩʩʪʘʥʠʠ 1863-64 ʛʦʜʦʚ,                    

ʟʘ ʯʪʦ ʙʳʣ ʩʦʩʣʘʥ ʚ ʏʝʣʷʙʠʥʩʢ, ʦ ʝʛʦ ʩʳʥʝ ɼʤʠʪʨʠʠ, ʠʤʝʚʰʝʤ ʚ 1914 ʛʦʜʫ 

ʜʚʫʭʵʪʘʞʥʳʡ ʦʩʦʙʥʷʢ ʥʘ ʦʢʨʘʠʥʝ ʏʝʣʷʙʠʥʩʢʘ, ʝʛʦ ʩʥʦʭʝ ʠ ʚʥʫʢʘʭ [24, ʣ. 13, 

45]. ʇʷʪʳʡ ʨʘʟʜʝʣ άʂʨʝʩʪʴʷʥʩʪʚʦά ʧʦʚʝʩʪʚʫʝʪ ʦ ʞʠʟʥʠ ʢʨʝʩʪʴʷʥ ʇʫʩʪʦʚʳʭ, 

ɼʦʥʯʝʥʢʦ, ʂʣʠʤʫʰʢʠʥʳʭ ʠ ʅʝʥʘʰʝʚʳʭ. ɻʣʘʚʘ άʇʫʩʪʦʚʳʝά ʧʦʚʝʩʪʚʫʝʪ                     

ʦ ʯʣʝʥʘʭ ʵʪʦʡ ʩʝʤʴʠ, ʥʘʯʠʥʘʷ ʩ 1890-ʭ ʛʦʜʘ, ʢʦʛʜʘ ʀʚʘʥ ʀʚʘʥʦʚʠʯ ʇʫʩʪʦʚʦʡ 

ʧʝʨʝʝʟʞʘʝʪ ʠʟ ʩʝʣʝʥʠʷ ɹʝʟʙʦʨʦʜʴʢʠ ɽʢʘʪʝʨʠʥʦʩʣʘʚʩʢʦʡ ʛʫʙʝʨʥʠʠ ʚ ʩʝʣʦ 

ʊʨʦʠʮʢʦʝ ʇʝʪʨʦʧʘʚʣʦʚʩʢʦʛʦ ʫʝʟʜʘ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʜʦ ʥʘʰʠʭ ʜʥʝʡ. 

ɻʣʘʚʘ άɼʦʥʯʝʥʢʦά ʧʦʚʝʩʪʚʫʝʪ ʦ ʀʚʘʥʝ ʀʚʘʥʦʚʠʯʝ ɼʦʥʯʝʥʢʦ, ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʣ 

ʚ ʕʢʦʥʦʤʠʠ ʫ ʦʪʮʘ ʃʴʚʘ ʊʨʦʮʢʦʛʦ, ʦ ʝʛʦ ʚʥʫʢʝ ɻʝʨʦʝ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʦʛʦ 

ʊʨʫʜʘ ɸʥʜʨʝʝ ɺʘʩʠʣʴʝʚʠʯʝ ɼʦʥʯʝʥʢʦ ʠ ʝʛʦ ʧʨʘʚʥʫʢʝ ʘʢʘʜʝʤʠʢʝ ʈɸʅ 

ɸʣʝʢʩʘʥʜʨʝ ʉʝʤʝʥʦʚʠʯʝ ɼʦʥʯʝʥʢʦ [1]. ɻʣʘʚʘ άʂʣʠʤʫʰʢʠʥʳά ʧʦʚʝʩʪʚʫʝʪ ʦʙ 

ʦʩʥʦʚʘʪʝʣʝ ʨʦʜʘ ʂʣʠʤʝ ʂʦʥʜʨʘʪʴʝʚʝ [22, ʣ. 281 ʦʙ.-282], [23,                               

ʣ. 327ʦʙ.-350], (ʇʨʠʣʦʞʝʥʠʝ 8),  ʧʝʨʝʝʭʘʚʰʝʛʦ ʚʤʝʩʪʝ ʩ ʩʝʤʴʝʡ ʧʦ ʫʢʘʟʫ 

ʉʠʤʙʠʨʩʢʦʡ ʢʘʟʝʥʥʦʡ ʧʘʣʘʪʳ ʠʟ ʩʝʣʴʮʘ ʂʝʨʘʤʩʫʨʢʘ ɸʨʜʘʪʦʚʩʢʦʛʦ ʫʝʟʜʘ                      

ʚ ʜʝʨʝʚʥʶ ɺʘʩʠʣʴʝʚʢʘ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʫʝʟʜʘ ʠ ʝʛʦ ʧʦʪʦʤʢʘʭ ʜʦ ʥʘʰʠʭ ʜʥʝʡ. 

ɻʣʘʚʘ άʅʝʥʘʰʝʚʳά ʧʦʚʝʩʪʚʫʝʪ ʦ ʢʫʣʘʢʝ ʠ ʫʯʘʩʪʥʠʢʝ ʇʝʨʚʦʡ ʄʠʨʦʚʦʡ ʚʦʡʥʳ 

ʉʝʨʛʝʝ ʅʝʥʘʰʝʚʝ ʠ ʝʛʦ ʧʦʪʦʤʢʘʭ ʜʦ ʥʘʰʠʭ ʜʥʝʡ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʦʤ ʙʳʣ ʠʟʫʯʝʥ ʨʦʜ ʜʦ ʥʘʯʘʣʘ XVII ʚʝʢʘ. 

ʅʘ ʦʩʥʦʚʝ ʫʩʪʥʳʭ, ʚʝʱʝʩʪʚʝʥʥʳʭ, ʧʠʩʴʤʝʥʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ                  

ʠ ʬʦʪʦʜʦʢʫʤʝʥʪʦʚ ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʠʩʪʦʨʠʷ ʩʝʤʴʠ ʘʚʪʦʨʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʩ ʠʩʪʦʨʠʝʡ ʥʘʰʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ 

ʬʦʥʜʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ, ʚʝʜʦʤʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʘʨʭʠʚʦʚ ʫʜʘʣʦʩʴ 

ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʨʷʜ ʧʨʝʜʢʦʚ ʠ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʙʦʢʦʚʳʭ ʣʠʥʠʡ ʘʚʪʦʨʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʥʠʤʘʣʠ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʢʨʫʧʥʳʭ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ                    

ʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʦʙʳʪʠʷʭ ʥʘ ʩʪʦʨʦʥʝ ʥʘʰʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʚʥʝʩʣʠ ʩʚʦʡ                       

ʚ ʥʘʫʢʫ ʠ ʩʪʘʣʠ ʠʟʚʝʩʪʥʳʤʠ ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʠ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʜʝʷʪʝʣʷʤʠ, 
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ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʞʜʝʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ 

ʥʘʡʜʝʥʘ ʫʥʠʢʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠ ʫʩʪʘʥʦʚʣʝʥʦ ʢʨʦʚʥʦʝ ʨʦʜʩʪʚʦ ʩʝʤʴʠ 

ʘʚʪʦʨʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʨʦʜʦʤ ʅʘʩʩʦʥʦʚʳʭ, ʉʪʘʨʠʢʦʚʳʭ, ʈʫʢʘʚʠʰʥʠʢʦʚʳʭ, 

ʂʘʥʘʰʝʚʳʭ, ʍʫʜʷʢʦʚʳʭ, ʂʫʨʦʯʢʠʥʳʭ, ʋʣʫ-ʂʘʪʘʡ ʠ ʂʘʨʘ-ʊʘʙʳʥ. ɼʘʣʴʥʝʡʰʝʡ 

ʧʝʨʩʧʝʢʪʠʚʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʩʪʘʥʝʪ ʧʨʦʜʦʣʞʝʥʠʝ ʩʦʩʪʘʚʣʝʥʠʷ 

ʩʪʝʧʝʥʥʦʡ ʥʠʩʭʦʜʷʱʝʡ ʨʦʩʧʠʩʠ ʨʦʜʘ, ʩʦʜʝʨʞʘʱʝʡ ʠʥʬʦʨʤʘʮʠʶ                                   

ʦ ʨʦʜʩʪʚʝʥʥʠʢʘʭ ʘʚʪʦʨʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʠʭ ʚʢʣʘʜʝ ʚ ʨʘʟʚʠʪʠʝ ʩʪʨʘʥʳ                                                 

ʠ ʨʝʛʠʦʥʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʧʨʦʙʣʝʤʝ 

ʫʪʠʣʠʟʘʮʠʠ ʤʫʩʦʨʘ, ʷʚʣʷʶʱʝʡʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʘʢʪʫʘʣʴʥʳʭ ʠ ʠʩʩʣʝʜʫʝʤʳʭ                        

ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ɺ ʨʘʟʣʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʣʶʙʦʡ ʩʪʨʘʥʳ 

ʥʘ ʩʚʘʣʢʫ ʚʳʚʦʟʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ, ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʝʰʝʥʠʝ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʳ ʚ ʯʘʩʪʠ ʩʦʟʜʘʥʠʷ ʧʨʦʪʦʪʠʧʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʨʦʙʦʪʘ - ʤʫʩʦʨʦʚʦʟʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʩʙʦʨʘ ʠ ʟʘʛʨʫʟʢʠ, ʧʦʩʣʝʜʫʶʱʝʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʩʙʨʦʩʘ 

ʙʳʪʦʚʦʛʦ ʤʫʩʦʨʘ ʠʟ ʧʣʘʩʪʤʘʩʩʳ ʜʣʷ ʚʳʩʪʨʘʠʚʘʥʠʷ ʧʨʦʮʝʩʩʘ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʤʫʩʦʨʘ. 

 

Abstract. The research work focuses on the problem of waste disposal, which               

is one of the most relevant and researched to date. In various territorial entities of any 

country, a significant amount of waste polluting the environment is exported to landfills. 

The research work is aimed at solving this problem in terms of creating a prototype                    

of an electric garbage truck robot designed to collect and load, then transport and dump 

household garbage made of plastic to build a differentiated garbage collection process. 
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1. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʜʫʢʪʘ, ʦʙʣʘʩʪʴ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ, ʝʛʦ ʥʘʟʥʘʯʝʥʠʝ 

ʆʜʥʦʡ ʠʟ ʟʥʘʯʠʤʳʭ ʠ ʠʩʩʣʝʜʫʝʤʳʭ ʚ ʤʠʨʝ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ 

ʤʫʩʦʨʘ, ʝʛʦ ʩʙʦʨʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ. ɺ ʈʦʩʩʠʠ ʩ 2018 ʛ. ʩʪʘʨʪʦʚʘʣ ʅʘʮʠʦʥʘʣʴʥʳʡ 

ʧʨʦʝʢʪ άʕʢʦʣʦʛʠʷά, ʦʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʫʪʠʣʠʟʘʮʠʷ                   

ʠ ʧʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ [1]. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʜʫʤʘ ʈʌ ʧʨʠʥʷʣʘ ʟʘʢʦʥ                            

ʦ ʩʦʨʪʠʨʦʚʢʝ ʤʫʩʦʨʘ ʠ ʫʞʝ ʩ 1 ʤʘʨʪʘ 2023 ʛ. ʣʶʙʦʡ ʤʫʩʦʨ, ʧʨʠʛʦʜʥʳʡ                       

ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ, ʜʦʣʞʝʥ ʦʪʧʨʘʚʣʷʪʴʩʷ ʥʘ ʟʘʚʦʜʳ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ                            

ʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʚʪʦʨʥʦ [2].   

ɺ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʥʘʰʝʡ ʩʪʨʘʥʳ, 

ʧʨʦʭʦʜʷʪ ʘʢʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʧʦʜʨʘʩʪʘʶʱʝʛʦ 

ʧʦʢʦʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʫʣʴʪʫʨʳ ʩʙʦʨʘ ʤʫʩʦʨʘ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ. 

ʄʥʦʛʠʝ ʛʦʨʦʞʘʥʝ ʧʦʜʭʚʘʪʠʣʠ ʠʜʝʶ ʨʘʟʜʝʣʝʥʠʷ ʤʫʩʦʨʘ. ɺʦ ʜʚʦʨʘʭ 

ʫʩʪʘʥʦʚʣʝʥʳ ʤʫʩʦʨʥʳʝ ʢʦʥʪʝʡʥʝʨʳ ʜʣʷ ʩʪʝʢʣʘ, ʧʣʘʩʪʠʢʘ, ʙʘʪʘʨʝʝʢ ʠ ʙʳʪʦʚʳʭ 

ʦʪʭʦʜʦʚ, ʧʨʦʚʦʜʠʪʩʷ ʧʫʙʣʠʯʥʳʡ ʩʙʦʨ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝʦʙʭʦʜʠʤʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʙʦʨʘ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ 

ʠʟ ʧʣʘʩʪʤʘʩʩʳ ʚ ʫʩʣʦʚʠʷʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ 

ʥʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʘʢʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʩʦʙʦʡ ʨʦʙʦʪʘ-

ʤʫʩʦʨʦʚʦʟʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʷʭ, ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʛʦ 

ʠʟ LEGO BOOST. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʣʝʢʪʨʦʤʫʩʦʨʦʚʦʟ                                

ʩ ʨʘʩʧʦʟʥʘʚʘʥʠʝʤ ʮʚʝʪʘ ʢʦʥʪʝʡʥʝʨʘ ʦʜʥʦʛʦ ʠʟ ʝʚʨʦʧʝʡʩʢʠʭ ʚʝʜʫʱʠʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʪʦʠʪ 24.500.000 ʨ. ʅʝʢʦʪʦʨʳʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʢʦʤʧʘʥʠʠ 

ʩʜʝʣʘʣʠ ʚʳʧʫʩʢ ʧʝʨʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʥʦ ʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʝʱʝ                          

ʥʝ ʥʘʣʘʞʝʥʦ. ʄʫʩʦʨʦʚʦʟ, ʢʦʪʦʨʳʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʙʦʨ 

ʦʪʭʦʜʦʚ, ʨʘʙʦʪʘʝʪ ʥʘ ʜʠʟʝʣʴʥʦʤ ʪʦʧʣʠʚʝ ʠ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ ʥʝ ʧʦʜʭʦʜʠʪ ʜʘʞʝ 

ʜʣʷ ʤʦʜʝʨʥʠʟʘʮʠʠ. ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʧʘʨʢʘ ʢ ʚʳʧʦʣʥʝʥʠʶ 

ʟʘʢʦʥʘ ʦ ʩʦʨʪʠʨʦʚʢʝ ʤʫʩʦʨʘ ʠʤʝʝʪ ʩʤʳʩʣ ʫʢʦʤʧʣʝʢʪʦʚʘʪʴ ʠʤʝʶʱʠʝʩʷ 

ʤʫʩʦʨʦʚʦʟʳ ʜʘʪʯʠʢʦʤ ʮʚʝʪʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʩʦʙʠʨʘʪʴ ʧʣʘʩʪʠʢ                                     

ʠʟ ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ. ʅʝʣʴʟʷ ʪʦʯʥʦ ʧʦʜʩʯʠʪʘʪʴ ʩʪʦʠʤʦʩʪʴ 
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ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ. ɺʩʝ ʜʘʥʥʳʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳ ʠ ʧʨʠʚʝʜʝʥʳ ʠʟ ʨʘʩʯʝʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʧʣʠʚʥʦʛʦ ʤʫʩʦʨʦʚʦʟʘ, ʩʥʘʙʞʝʥʥʦʛʦ ʜʘʪʯʠʢʦʤ ʮʚʝʪʘ. 

ʄʫʩʦʨʦʚʦʟ ʥʘ ʜʠʟʝʣʝ ʄʂɿ-50-16 ï 7.500.000 ʨʫʙʣʝʡ. ɼʘʪʯʠʢ ʦʧʨʝʜʝʣʝʥʠʷ 

ʮʚʝʪʘ ï 105.000 ʨʫʙʣʝʡ. ʀʪʦʛʦ: 7.605.000 ʨʫʙʣʝʡ.   

ɺ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ                                     

ʦ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʩʙʦʨʘ ʚʩʝʭ ʦʪʭʦʜʦʚ ʚ ʦʜʥʫ ʤʘʰʠʥʫ (ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ 

ʩʝʡʯʘʩ) ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʥʦʛʦ ʠ ʤʘʣʦʰʫʤʥʦʛʦ 

ʨʦʙʦʪʘ - ʵʣʝʢʪʨʦʤʫʩʦʨʦʚʦʟʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʩʙʦʨʘ ʧʣʘʩʪʠʢʘ ʢʘʢ ʦʩʦʙʦ 

ʚʨʝʜʥʦʛʦ ʚʠʜʘ ʦʪʭʦʜʦʚ, ʨʘʙʦʪʘʶʱʝʛʦ ʘʚʪʦʥʦʤʥʦ ʧʦ ʟʘʣʦʞʝʥʥʦʤʫ 

ʧʨʦʛʨʘʤʤʥʦʤʫ ʢʦʜʫ ʠ ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʦʤʫ ʜʘʪʯʠʢʦʤ ʮʚʝʪʘ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʤʘʨʢʠʨʦʚʘʥʥʦʛʦ ʢʦʥʪʝʡʥʝʨʘ ʩ ʧʣʘʩʪʠʢʦʤ. 

ʇʦʯʝʤʫ ʠʤʝʥʥʦ ʧʣʘʩʪʠʢʫ ʫʜʝʣʷʝʪʩʷ ʪʘʢʦʝ ʚʥʠʤʘʥʠʝ ʚ ʥʘʰʝʡ ʨʘʙʦʪʝ. 

ʇʣʘʩʪʠʢ ï ʵʪʦ ʦʜʠʥ ʠʟ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʡ ʨʘʟʣʘʛʘʝʪʩʷ ʜʦ 1000 ʣʝʪ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʯʘʱʝ ʜʨʫʛʠʭ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʙʳʩʪʨʝʝ, 

ʫʚʝʣʠʯʠʚʘʷ ʧʣʦʱʘʜʴ ʧʦʣʠʛʦʥʦʚ ʠ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ. ʇʦʵʪʦʤʫ, 

ʩʯʠʪʘʝʤ, ʪʨʝʙʫʝʪ ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ.  ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʤʫʩʦʨʘ ʷʚʣʷʝʪʩʷ ʧʦʜʟʝʤʥʳʡ ʚʦʟʜʫʭʦʚʦʜ, ʨʘʙʦʪʘʶʱʠʡ                     

ʧʦ ʧʨʠʥʮʠʧʫ ʚʘʢʫʫʤʘ.  ʊʝʭʥʦʣʦʛʠʠ ʚʘʢʫʫʤʥʦʡ ʩʙʦʨʢʠ ʧʦʷʚʠʣʠʩʴ ʚ ʩʝʨʝʜʠʥʝ 

ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʝʛʦʜʥʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ. ʉʥʘʯʘʣʘ 

ʚʘʢʫʫʤʥʫʶ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʩʙʦʨʘ ʧʳʣʠ ʧʦ ʪʠʧʫ ʧʳʣʝʩʦʩʘ, 

ʘ ʚʧʦʩʣʝʜʩʪʚʠʠ, ʩʙʦʨʢʠ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʠʟʙʘʚʠʪʴʩʷ 

ʦʪ ʤʫʩʦʨʥʳʭ ʙʘʢʦʚ, ʤʫʩʦʨʦʚʦʟʦʚ ʠ ʥʝʧʨʠʷʪʥʳʭ ʟʘʧʘʭʦʚ, ʘ ʪʘʢʞʝ ʫʧʨʦʱʘʝʪ 

ʩʦʨʪʠʨʦʚʢʫ ʠ ʧʝʨʝʨʘʙʦʪʢʫ ʦʪʭʦʜʦʚ.    

ɺ ʈʦʩʩʠʠ ʝʱʝ ʚ ʧʨʦʰʣʦʤ ʚʝʢʝ ʚ ʛ. ʃʝʥʠʥʛʨʘʜʝ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ 

ʚʘʢʫʫʤʥʳʡ ʩʙʦʨ ʤʫʩʦʨʘ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʚ 11 ʢʤ. ɹʳʪʦʚʦʡ ʤʫʩʦʨ ʧʦʩʣʝ 

ʚʘʢʫʫʤʥʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʧʦʜʚʝʨʛʘʣʩʷ ʩʠʣʴʥʦʤʫ ʧʨʝʩʩʫ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʙʨʠʢʝʪʦʚ. ʇʦʩʣʝ ʯʝʛʦ ʙʨʠʢʝʪʳ ʫʚʦʟʠʣʠʩʴ ʤʫʩʦʨʦʚʦʟʘʤʠ ʥʘ ʩʦʨʪʠʨʦʚʢʫ, 

ʧʝʨʝʨʘʙʦʪʢʫ ʠʣʠ ʩʞʠʛʘʥʠʝ [3]. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ 

ʄʦʩʢʚʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʘʢʫʫʤʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʙʦʨʘ: ʚ ʤʥʦʛʦʵʪʘʞʥʳʭ 

ʢʦʤʧʣʝʢʩʘʭ, ʚ ʛʦʩʪʠʥʠʮʘʭ ʠ ʨʝʩʪʦʨʘʥʘʭ. ʅʦ ʧʨʠ ʚʩʝʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ 
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ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ, ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʚʥʝʜʨʝʥʠʝ ʚʘʢʫʫʤʥʦʛʦ ʩʙʦʨʘ 

ʧʦʚʩʝʤʝʩʪʥʦ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʙʦʨʘ ʠ ʥʘʢʦʧʣʝʥʠʷ 

ʦʪʭʦʜʦʚ ʧʨʠʭʦʜʷʪ ʥʘ ʧʦʤʦʱʴ IT ʪʝʭʥʦʣʦʛʠʠ. ʉʫʱʝʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ: ʬʘʥʜʦʤʘʪʳ, ʫʨʥʳ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʩʦʨʪʠʨʦʚʢʦʡ ʧʦ ʚʠʜʘʤ ʦʪʭʦʜʦʚ ʠ ʧʨʝʩʩʦʚʢʦʡ ʩʳʨʴʷ ʥʘ ʤʝʩʪʝ ʩʙʦʨʘ, 

ʚʘʢʫʫʤʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩ ʧʦʤʦʱʴʶ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ [4].                    

ʅʦ ʣʫʯʰʝ ʚʩʝʛʦ ʩʧʨʘʚʷʪʩʷ ʩ ʪʘʢʦʡ ʟʘʜʘʯʝʡ ʨʦʙʦʪʳ-ʤʫʩʦʨʦʚʦʟʳ, ʩʧʦʩʦʙʥʳʝ 

ʚʳʧʦʣʥʷʪʴ ʩʘʤʫʶ ʛʨʷʟʥʫʶ ʠ ʤʘʣʦʧʨʠʷʪʥʫʶ ʨʘʙʦʪʫ, ʘ ʪʘʢʞʝ ʵʢʦʥʦʤʠʪʴ ʩʠʣʳ 

ʠ ʚʨʝʤʷ ʯʝʣʦʚʝʢʘ. ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʜʣʷ ʙʦʣʴʰʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠʤʝʥʥʦ ʧʨʠ 

ʩʙʦʨʝ ʤʫʩʦʨʘ ʪʨʝʙʫʝʪʩʷ ʪʘʢʦʡ ʨʦʙʦʪ. ʇʦʥʷʪʠʝ άʨʦʙʦʪά (robot) ʦʪʨʘʞʝʥʦ                      

ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ʩʪʘʥʜʘʨʪʝ, ʢʘʢ ʧʨʠʚʦʜʥʦʡ ʤʝʭʘʥʠʟʤ, ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ                     

ʧʦ ʜʚʫʤ ʠ ʙʦʣʝʝ ʦʩʷʤ, ʠʤʝʶʱʠʡ ʥʝʢʦʪʦʨʫʶ ʩʪʝʧʝʥʴ ʘʚʪʦʥʦʤʥʦʩʪʠ, 

ʜʚʠʞʫʱʠʡʩʷ ʚʥʫʪʨʠ ʩʚʦʝʡ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʠ ʚʳʧʦʣʥʷʶʱʠʡ ʟʘʜʘʯʠ                           

ʧʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʶ [5].  

ɼʣʷ ʧʦʣʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʧʨʦʙʣʝʤʳ ʩʙʦʨʘ ʤʫʩʦʨʘ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ 

ʧʦʥʷʪʠʝ άʤʫʩʦʨʦʚʦʟά ʠʣʠ άʤʫʩʦʨʥʘʷ ʤʘʰʠʥʘά, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ 

ʛʨʫʟʦʚʦʡ ʘʚʪʦʤʦʙʠʣʴ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʩʙʦʨʘ ʠ ʟʘʛʨʫʟʢʠ, 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʩʙʨʦʩʘ ʙʳʪʦʚʦʛʦ ʤʫʩʦʨʘ. ʀʤʝʝʪ ʚʤʝʩʪʠʪʝʣʴʥʳʡ ʢʫʟʦʚ, 

ʤʫʣʴʪʠʣʠʬʪ ï ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʩ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʠ ʢʨʶʢʦʚʳʤ ʟʘʭʚʘʪʦʤ                    

ʜʣʷ ʧʦʜʲʝʤʘ ʢʦʥʪʝʡʥʝʨʦʚ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʚʳʛʨʫʟʢʠ. ʕʣʝʢʪʨʦʤʫʩʦʨʦʚʦʟʳ 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʧʦ ʪʘʢʦʤʫ ʞʝ ʧʨʠʥʮʠʧʫ, ʢʘʢ ʠ ʪʦʧʣʠʚʥʳʝ, ʥʦ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʥʳʡ ʩʧʦʩʦʙ ʩʙʦʨʘ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʤʫʩʦʨʘ. ʆʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʧʣʶʩʦʚ ʤʫʩʦʨʦʚʦʟʘ ʥʘ ʵʣʝʢʪʨʦʪʷʛʝ ï ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʰʫʤʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʫʙʦʨʢʫ ʤʫʩʦʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ,                  

ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ, ʢʦʛʜʘ ʛʦʨʦʜʩʢʠʝ ʜʦʨʦʛʠ ʩʚʦʙʦʜʥʳ ʦʪ ʧʨʦʙʦʢ,                            

ʠ ʥʝ ʪʨʝʚʦʞʠʪʴ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʙʝʟʦʧʘʩʥʦʝ ʜʚʠʞʝʥʠʝ 

ʧʦ ʚʥʫʪʨʠʢʚʘʨʪʘʣʴʥʳʤ ʜʦʨʦʛʘʤ ʚ ʫʩʣʦʚʠʷʭ ʠʭ ʟʘʛʨʫʞʝʥʥʦʩʪʠ 

ʧʨʠʧʘʨʢʦʚʘʥʥʳʤʠ ʘʚʪʦʤʦʙʠʣʷʤʠ [6].  

ʅʘʯʠʥʘʪʴ ʨʝʰʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʩ ʤʫʩʦʨʦʤ ʥʫʞʥʦ ʩ ʤʘʣʦʛʦ 

ï ʞʠʪʝʣʷʤ ʥʝʦʙʭʦʜʠʤʦ ʜʦʤʘ ʨʘʩʧʨʝʜʝʣʷʪʴ ʤʫʩʦʨ ʚ ʨʘʟʥʳʝ ʧʘʢʝʪʳ, ʦʪʜʝʣʷʷ 
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ʙʘʪʘʨʝʡʢʠ, ʙʫʤʘʛʫ, ʧʣʘʩʪʠʢʦʚʳʝ ʧʘʢʝʪʳ, ʦʙʣʦʤʢʠ ʠʟ ʧʣʘʩʪʠʢʘ, ʘ ʪʘʢʞʝ 

ʦʩʪʘʪʢʠ ʧʨʦʜʫʢʪʦʚ. ɺʳʭʦʜʷ ʢ ʢʦʥʪʝʡʥʝʨʘʤ, ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʚʳʙʨʘʩʳʚʘʪʴ 

ʤʫʩʦʨ ʚ ʤʘʨʢʠʨʦʚʘʥʥʳʝ ʷʱʠʢʠ, ʘ ʜʘʣʴʰʝ ʧʨʠʩʪʫʧʘʝʪ ʢ ʨʘʙʦʪʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʪʝʭʥʠʢʘ. ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʨʦʙʦʪ ʤʫʩʦʨʦʚʦʟ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʩʙʦʨʘ ʧʣʘʩʪʠʢʘ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʘ ʮʚʝʪʘ, ʩʤʦʞʝʪ 

ʨʘʩʧʦʟʥʘʪʴ ʥʫʞʥʳʡ ʢʦʥʪʝʡʥʝʨ, ʤʘʨʢʠʨʦʚʘʥʥʳʡ ʞʝʣʪʳʤ ʮʚʝʪʦʤ, ʩʜʝʣʘʪʴ 

ʟʘʙʦʨ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ ʚ ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ ʠ ʫʚʝʟʪʠ                                              

ʥʘ ʤʫʩʦʨʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʡ ʟʘʚʦʜ. ʀʜʝʷ ʨʘʟʜʝʣʝʥʠʷ ʤʫʩʦʨʘ, ʝʛʦ ʩʙʦʨʘ                       

ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʠ ʘʢʪʫʘʣʴʥʘ, ʪʨʝʙʫʝʪ ʩʦʟʥʘʪʝʣʴʥʦʛʦ 

ʨʝʰʝʥʠʷ.   

ʆʧʠʨʘʷʩʴ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʝ ʣʠʯʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ, ʘʚʪʦʨ ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʨʦʙʦʪʘ ʤʫʩʦʨʦʚʦʟʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ ʘʢʢʫʤʫʣʷʪʦʨʘʭ.   

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʩʪʘʣʘ ʨʝʘʣʠʟʘʮʠʷ ʚʪʦʨʦʡ 

ʟʘʜʘʯʠ ï ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʠ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʧʨʦʪʦʪʠʧ ʨʦʙʦʪʘ-ʤʫʩʦʨʦʚʦʟʘ 

ʜʣʷ ʩʙʦʨʘ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʠʟ ʧʣʘʩʪʤʘʩʩʳ ʚ ʫʩʣʦʚʠʷʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ,                           

ʘ ʪʘʢʞʝ ʦʧʠʩʳʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚʳʧʦʣʥʝʥʠʷ ʨʦʙʦʪʦʤ-

ʤʫʩʦʨʦʚʦʟʦʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘʙʦʨʘ ʜʝʡʩʪʚʠʡ ʠ ʢʦʤʘʥʜ.  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʟʘʜʘʯ, ʩʥʘʯʘʣʘ ʤʳ ʥʘʰʣʠ ʩʭʝʤʫ ʨʦʙʦʪʘ-

ʤʫʩʦʨʦʚʦʟʘ ʚ PLAY MARKET ʠʣʠ APP STORE, ʟʘʛʨʫʟʠʣʠ ʚ ʩʚʦʡ ʩʤʘʨʪʬʦʥ, 

ʟʘʪʝʤ ʨʘʩʩʤʦʪʨʝʣʠ ʠʥʩʪʨʫʢʮʠʶ ʠ ʥʘʯʘʣʠ ʩʙʦʨʢʫ ʧʦ ʩʭʝʤʝ.                                    

ʇʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʥʘʤʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ LEGO BOOST ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʀʟʫʯʝʥʠʝ ʩʭʝʤʳ ʜʘʝʪ ʧʦʥʠʤʘʥʠʝ, ʯʪʦ ʨʦʙʦʪ ʩʦʙʠʨʘʝʪʩʷ 

ʧʦʵʪʘʧʥʦ: 1 ʩʪʘʜʠʷ ï ʵʪʦ ʧʦʜʲʝʤ - ʦʧʫʩʢʘʥʠʝ; 2 ʩʪʘʜʠʷ ï ʜʚʠʞʝʥʠʝ - ʧʦʜʲʝʤ - 

ʦʧʫʩʢʘʥʠʝ; 3 ʩʪʘʜʠʷ ï ʜʚʠʞʝʥʠʝ - ʧʦʜʲʝʤ- ʦʧʫʩʢʘʥʠʝ - ʟʘʭʚʘʪ ʠ ʟʘʙʨʦʩ                             

ʚ ʢʫʟʦʚ. ʉʭʝʤʘ ʩʙʦʨʢʠ ʥʘʯʠʥʘʝʪʩʷ ʩ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʢʫʟʦʚʘ, ʩʥʘʙʞʝʥʥʦʛʦ 

ʤʦʪʦʨʦʤ. ʄʦʪʦʨ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʚʝʨʭʫ ʠ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʢʨʶʢʦʚʳʤ 

ʫʩʪʨʦʡʩʪʚʦʤ ʧʦʜʲʝʤʘ ʠ ʦʪʚʝʯʘʝʪ ʟʘ ʜʚʠʞʝʥʠʝ ʢʦʣʝʩ ʠ ʛʫʩʝʥʠʮ. ʊʘʢʞʝ                         

ʚ ʨʦʙʦʪʝ ʠʤʝʝʪʩʷ ʛʣʘʚʥʳʡ ʤʦʪʦʨ, ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʝʪ ʟʘ ʜʚʠʞʝʥʠʝ                                     

ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʤʫʩʦʨʦʚʦʟʘ ʚ ʮʝʣʦʤ. ʇʨʠ ʚʢʣʶʯʝʥʠʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 
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ʩʨʘʙʘʪʳʚʘʝʪ ʛʣʘʚʥʳʡ ʤʦʪʦʨ, ʟʘʪʝʤ ʦʪ ʥʝʛʦ ʧʦʜʢʣʶʯʘʶʪʩʷ ʜʘʪʯʠʢʠ ʠ ʤʦʪʦʨ 

ʜʣʷ ʜʚʠʞʝʥʠʷ ʢʨʶʢʦʚʦʛʦ ʟʘʭʚʘʪʘ. ʆʪʜʝʣʴʥʦ ʩʦʙʠʨʘʝʪʩʷ ʧʣʘʪʬʦʨʤʘ                              

ʥʘ ʛʫʩʝʥʠʯʥʦʡ ʦʩʥʦʚʝ ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʣʝʩʘʤʠ. ʄʳ ʧʦʥʠʤʘʝʤ, ʜʘʥʥʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ ʥʝʦʙʭʦʜʠʤʘ ʥʘʰʝʤʫ ʨʦʙʦʪʫ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ, ʥʘ ʪʘʢʦʡ ʦʩʥʦʚʝ 

ʨʦʙʦʪ-ʤʫʩʦʨʦʚʦʟ ʙʫʜʝʪ ʫʩʪʦʡʯʠʚʳʤ ʠ ʭʦʨʦʰʦ ʧʨʦʭʦʜʠʤʳʤ. ɿʘʪʝʤ 

ʧʨʦʠʩʭʦʜʠʪ ʩʦʝʜʠʥʝʥʠʝ ʯʘʩʪʝʡ ʨʦʙʦʪʘ-ʤʫʩʦʨʦʚʦʟʘ. ʆʨʠʝʥʪʠʨʦʚʘʥʠʝ ʨʦʙʦʪʘ                                        

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʜʘʪʯʠʢʦʚ: ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʧʨʝʜʤʝʪʦʚ ʠ ʜʘʪʯʠʢ ʮʚʝʪʘ. ʆʙʲʝʟʜ ʧʨʝʧʷʪʩʪʚʠʡ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ 

ʩʦ ʩʤʘʨʪʬʦʥʘ. ɼʘʪʯʠʢ ʮʚʝʪʘ ʩʥʘʙʞʝʥ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʢʘʤʝʨʦʡ, ʘ ʚ ʜʘʪʯʠʢ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʨʝʜʤʝʪʦʚ ʚʩʪʨʦʝʥʘ ʧʦʨʪʘʪʠʚʥʘʷ ʧʨʦʚʦʜʥʘʷ ʢʘʤʝʨʘ, ʢʦʪʦʨʘʷ 

ʦʪʚʝʯʘʝʪ ʟʘ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʧʝʨʝʜʘʝʪ ʢʦʤʘʥʜʫ ʟʘʭʚʘʪʠʪʴ ʧʨʝʜʤʝʪ. ʇʨʠ ʧʦʤʦʱʠ 

ʜʘʪʯʠʢʘ ʥʘʰ ʨʦʙʦʪ-ʤʫʩʦʨʦʚʦʟ ʥʘʭʦʜʠʪ ʥʫʞʥʳʡ ʧʨʝʜʤʝʪ ʜʣʷ ʟʘʭʚʘʪʘ 

(ʤʫʩʦʨʥʳʡ ʙʘʢ ʞʝʣʪʦʛʦ ʮʚʝʪʘ). ɺʟʷʪʴ ʠ ʧʦʜʥʷʪʴ ʤʫʩʦʨʥʳʡ ʙʘʢ ʩʤʦʞʝʪ ʤʦʪʦʨ 

ʟʘʭʚʘʪʘ.  

ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʧʨʦʝʢʪʘ, ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʧʨʦʛʨʘʤʤʘ 

ʜʝʡʩʪʚʠʡ (ʢʦʜ) ʠ ʦʩʫʱʝʩʪʚʣʝʥ ʟʘʧʫʩʢ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʛʦ ʨʦʙʦʪʘ-

ʤʫʩʦʨʦʚʦʟʘ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʨʝʥʘ ʝʛʦ ʨʘʙʦʪʘ ʥʘ ʧʨʘʢʪʠʢʝ. ʆʥ ʫʚʝʨʝʥʥʦ 

ʚʳʧʦʣʥʠʣ ʟʘʣʦʞʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ, ʘ ʢʦʥʢʨʝʪʥʦ, ʩʦʚʝʨʰʠʣ ʜʚʠʞʝʥʠʝ ʚʧʝʨʝʜ ʠ 

ʥʘʟʘʜ, ʨʘʩʧʦʟʥʘʚʘʣ ʥʫʞʥʳʡ ʦʙʲʝʢʪ (ʙʘʯʦʢ ʜʣʷ ʤʫʩʦʨʘ), ʚʳʧʦʣʥʠʣ ʟʘʭʚʘʪ, 

ʧʦʜʥʠʤʘʣ ʠ ʦʧʫʩʢʘʣ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʧʦʜʲʝʤʘ ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʚʠʜʝ ʢʨʶʢʦʚ 

ʘʚʪʦʥʦʤʥʦ ʠʣʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦ ʟʘʣʦʞʝʥʥʦʤʫ ʢʦʜʫ-ʧʨʦʛʨʘʤʤʝ                                

ʥʘ ʩʤʘʨʪʬʦʥʝ, ʥʦ ʚ ʨʘʜʠʫʩʝ Bluetooth. ʇʨʝʟʝʥʪʘʮʠʷ ʛʦʪʦʚʦʛʦ ʤʫʩʦʨʦʚʦʟʘ 

ʧʨʦʰʣʘ ʫʩʧʝʰʥʦ, 4 ʤʦʱʥʳʭ ʬʘʨʳ ʛʦʨʝʣʠ, ʜʘʪʯʠʢʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʨʝʜʤʝʪʦʚ 

ʠ ʜʘʪʯʠʢ ʮʚʝʪʘ ʨʘʙʦʪʘʣʠ, ʨʦʙʦʪ-ʤʫʩʦʨʦʚʦʟ ʚʳʧʦʣʥʠʣ ʧʨʦʛʨʘʤʤʥʳʝ ʜʝʡʩʪʚʠʷ 

ʦʪ ʥʘʯʘʣʘ ʜʦ ʢʦʥʮʘ ʘʚʪʦʥʦʤʥʦ ʧʦ ʟʘʣʦʞʝʥʥʦʡ ʩʭʝʤʝ.  

ʉʯʠʪʘʝʤ, ʯʪʦ ʩʙʦʨ ʤʫʩʦʨʘ ʩʣʝʜʫʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʤ 

ʤʘʰʠʥʘʤ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʝʨʚʠʯʥʦʡ ʫʪʠʣʠʟʘʮʠʠ: ʧʨʝʩʩ, ʧʝʨʚʠʯʥʘʷ 

ʧʝʨʝʨʘʙʦʪʢʘ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʜʦ ʤʫʩʦʨʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʟʘʚʦʜʘ.                           

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʚʥʝʜʨʝʥʠʷ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʤʫʩʦʨʘ ʚ ʈʦʩʩʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
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ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʧʦʤʦʱʥʠʢʦʤ                                   

ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʧʦʟʚʦʣʷʷ ʚʳʧʦʣʥʷʪʴ ʨʘʙʦʪʫ ʧʦ ʩʙʦʨʫ ʤʫʩʦʨʘ, 

ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʩ ʪʝʨʨʠʪʦʨʠʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʧʦʩʣʝʜʫʶʱʝʡ 

ʜʦʩʪʘʚʢʦʡ ʥʘ ʩʚʘʣʢʠ, ʧʦʣʠʛʦʥʳ, ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ                       

ʠʣʠ ʤʫʩʦʨʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʟʘʚʦʜʳ, ʘ ʨʘʟʜʝʣʴʥʳʡ ʠʣʠ ʫʤʥʳʡ ʩʙʦʨ 

ʤʫʩʦʨʥʳʭ ʦʪʭʦʜʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʟʢʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʧʣʦʱʘʜʝʡ ʩʚʘʣʦʢ                      

ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚʪʦʨʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʩʣʝ ʧʝʨʝʨʘʙʦʪʢʠ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʠ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦ 

ʢʦʥʩʪʨʫʢʪʦʨʘ LEGO BOOST ʘʚʪʦʨʦʤ ʙʳʣ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥ                                            

ʠ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥ ʩʦ ʩʤʘʨʪʬʦʥʘ ʥʘ ʘʚʪʦʥʦʤʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʨʘʜʠʫʩʝ 

ʜʝʡʩʪʚʠʷ Bluetooth ʧʨʦʪʦʪʠʧ ʵʣʝʢʪʨʦʤʫʩʦʨʦʚʦʟʘ. ʀʩʩʣʝʜʦʚʘʪʝʣʴ ʚʳʩʪʫʧʠʣ 

ʘʚʪʦʨʦʤ ʫʥʠʢʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʦʤ.  
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ʩʪʘʥʜʘʨʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠά (ʅʘʮʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ɻʆʉʊ ʈ 60.0.0.4-2023/ʀʉʆ 8373:2021 άʈʦʙʦʪʳ                                               

ʠ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ. ʊʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷά) 

https://ecologyofrussia.ru/?ysclid=lpkp768vl03203834542
https://trends.rbc.ru/trends/green/5ee9dc6c9a7947091ee27961
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6. ɺ ʈʦʩʩʠʠ ʧʨʝʜʩʪʘʚʠʣʠ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʫʩʦʨʦʚʦʟ (ʟʘʛʦʣʦʚʦʢ                                                     

ʩ ʵʢʨʘʥʘ) ï https://auto.mail.ru/article/81407-v-rossii-predstavili -elektricheskij-

musorovoz/   

2. ʀʩʧʦʣʴʟʫʝʤʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ï ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʡ                                                  

ʠ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʢʦʥʩʪʨʫʢʪʦʨ LEGO BOOST. 

3. ʉʧʝʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ, 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ï ʥʝʪ. 

4. ʋʩʣʦʚʠʷ ʧʝʨʝʜʘʯʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠʣʠ ʝʸ ʧʨʦʜʘʞʠ ï ʟʘʢʣʶʯʝʥʠʝ 

ʜʦʛʦʚʦʨʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʠʟʫʯʝʥʠʶ 

ʚʦʧʨʦʩʦʚ ʵʢʦʣʦʛʠʠ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʪʠʣʠʟʘʮʠʝʡ ʠ ʧʝʨʝʨʘʙʦʪʢʦʡ ʩʪʘʨʦʡ ʦʜʝʞʜʳ, 

ʩʦʟʜʘʥʠʶ ʥʦʚʦʡ ʦʜʝʞʜʳ ʥʘ ʦʩʥʦʚʝ ʚʪʦʨʩʳʨʴʷ ʠʟ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ                    ʠ 

ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʥʘʧʨʘʚʣʝʥʠʝ - ʵʢʦʤʦʜʘ). ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʦʜʝʞʜʳ ʚ ʵʢʦʩʪʠʣʝ ʠʟ ʙʫʤʘʛʠ. 

 

Abstract. In the research work, attention is paid to the study of environmental 

issues related to the disposal and recycling of old clothes, the creation of new clothes 

based on recyclable materials from biodegradable and recycled materials (direction - 

eco-fashion). The purpose of the work is to develop clothes in an eco-style made of paper. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʆɼɽɾɼɸ ʀɿ ɺʊʆʈʉʓʈʔʗ, ʋʊʀʃʀɿɸʎʀʗ                                  

ʀ ʇɽʈɽʈɸɹʆʊʂɸ ʆɼɽɾɼʓ, ʕʂʆʄʆɼɸ 

 

Key words: RECYCLABLE CLOTHING, RECYCLING AND RECYCLING                         

OF CLOTHING, ECO-FASHION 

 

1. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʜʫʢʪʘ, ʦʙʣʘʩʪʴ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ, 

ʝʛʦ ʥʘʟʥʘʯʝʥʠʝ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʥʝʣʴʟʷ ʥʝʜʦʦʮʝʥʠʚʘʪʴ ʚʘʞʥʦʩʪʴ ʠ ʨʦʣʴ ʵʢʦʣʦʛʠʠ, 

ʢʘʢ ʚ ʞʠʟʥʠ ʮʝʣʦʛʦ ʦʙʱʝʩʪʚʘ, ʪʘʢ ʠ ʚ ʞʠʟʥʠ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʯʝʣʦʚʝʢʘ. 

ʇʨʦʙʣʝʤʳ ʵʢʦʣʦʛʠʠ ʚʩʝʛʜʘ ʘʢʪʫʘʣʴʥʳ, ʠ ʩʦʩʪʦʷʥʠʝ ʧʣʘʥʝʪʳ ʟʘʚʠʩʠʪ                       

ʦʪ ʥʘʰʝʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ. 
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ʄʫʩʦʨ - ʦʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʟʘʛʨʷʟʥʝʥʠʷ ʧʣʘʥʝʪʳ. ɿʘ ʛʦʜ ʚ ʤʠʨʝ 

ʦʙʨʘʟʫʝʪʩʷ ʦʢʦʣʦ 2 ʤʠʣʣʠʘʨʜʦʚ ʪʦʥʥ ʦʪʭʦʜʦʚ, ʣʠʰʴ ʤʘʣʘʷ ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ 

ʠʜʝʪ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ. ʂʘʞʜʳʡ ʛʦʜ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʜʝʞʜʳ ʦʢʘʟʳʚʘʝʪʩʷ 

ʥʘ ʩʚʘʣʢʘʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʉʘʤʘ ʪʝʢʩʪʠʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʥʘʥʦʩʠʪ 

ʢʦʣʦʩʩʘʣʴʥʳʡ ʚʨʝʜ ʧʨʠʨʦʜʝ, ʫʥʠʯʪʦʞʘʷ ʟʘʧʘʩʳ ʯʠʩʪʦʡ ʚʦʜʳ ʠ ʨʘʟʨʫʰʘʷ 

ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ, ʫʩʪʫʧʘʷ ʧʦ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʪʦʣʴʢʦ ʥʝʬʪʷʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɼʘʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʢʦʩʥʫʣʠʩʴ ʠ ʤʠʨʘ ʤʦʜʳ. ʕʢʦʤʦʜʘ 

ʛʨʦʤʢʦ ʟʘʷʚʠʣʘ ʦ ʩʝʙʝ ʫʞʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ, ʧʨʠʟʚʘʚ ʦʪʜʘʚʘʪʴ 

ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʜʝʞʜʝ ʠʟ ʥʘʪʫʨʘʣʴʥʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ, ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ 

ʠʣʠ ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʕʢʦʣʦʛʠʯʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʴ - ʛʣʘʚʥʳʝ 

ʘʨʛʫʤʝʥʪʳ ʚ ʧʦʣʴʟʫ ʧʦʜʦʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʄʥʦʛʠʝ ʙʨʝʥʜʳ ʩʝʛʦʜʥʷ ʚʳʩʪʫʧʘʶʪ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʪʦʨʩʳʨʴʷ.                       

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʜʦʙʥʘʷ ʦʜʝʞʜʘ ʚ ʩʪʠʣʝ άɻ ʢʦά ʚʳʧʫʩʢʘʝʪʩʷ ʚ ʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ. ɺ ʦʩʦʙʝʥʥʦʩʪʠ ʞʝʥʩʢʘʷ ʵʢʦʤʦʜʘ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʨʘʟʚʠʚʘʝʪʩʷ                   

ʚʩʸ ʘʢʪʠʚʥʝʝ ʠ ʘʢʪʠʚʥʝʝ. ʕʢʦʤʦʜʘ ï ʵʪʦ ʛʘʨʤʦʥʠʯʥʦʝ ʩʦʯʝʪʘʥʠʝ ʵʪʠʢʠ                          

ʠ ʵʩʪʝʪʠʢʠ. ʌʠʣʦʩʦʬʠʷ ʵʢʦʤʦʜʳ ʩʦʩʪʦʠʪ ʚ ʠʜʝʝ ʠʟʙʘʚʣʝʥʠʷ ʦʪ ʙʝʟʜʫʤʥʦʛʦ 

ʧʦʪʨʝʙʠʪʝʣʴʩʪʚʘ. ɿʘ ʵʪʠʤ ʢʨʦʝʪʩʷ ʨʘʟʫʤʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʟʘʙʦʪʘ ʦ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʠ ʦʙ ʵʢʦʣʦʛʠʠ. ɺʩʸ ʙʦʣʴʰʝ ʢʦʤʧʘʥʠʡ, 

ʧʨʦʠʟʚʦʜʷʱʠʭ ʪʢʘʥʠ ʠ ʦʜʝʞʜʫ, ʩʪʘʣʠ ʧʨʦʷʚʣʷʪʴ ʠʥʪʝʨʝʩ ʢ ʜʘʥʥʳʤ 

ʪʝʥʜʝʥʮʠʷʤ. ʕʢʦʣʦʛʠʯʥʳʤʠ ʪʢʘʥʷʤʠ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʪʢʘʥʠ, ʥʝ ʦʢʘʟʳʚʘʶʱʠʝ 

ʚʨʝʜʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʨʠʨʦʜʫ, ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʯʝʣʦʚʝʢʘ. ʕʢʦʣʦʛʠʯʥʳʝ 

ʪʢʘʥʠ ï ʵʪʦ ʪʢʘʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʠʟ ʥʘʪʫʨʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʚʳʨʘʱʝʥʥʦʛʦ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʩʪʠʮʠʜʦʚ.  

ɼʦʩʪʦʠʥʩʪʚʘ ʵʢʦʪʢʘʥʝʡ: ʵʢʦʣʦʛʠʯʥʦʩʪʴ, ʘʥʪʠʘʣʣʝʨʛʝʥʥʦʩʪʴ, 

ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ, ʜʦʣʛʦʚʝʯʥʦʩʪʴ. ʅʝʜʦʩʪʘʪʢʠ 

ʵʢʦʪʢʘʥʝʡ: ʩʤʠʥʘʝʤʦʩʪʴ, ʜʦʨʦʛʦʚʠʟʥʘ. 

ʆʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʢʘʥʝʡ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʷʪ ʠʟ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ. 

ʆʩʦʙʝʥʥʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʦʣʴʟʫʝʪʩʷ ʧʣʘʩʪʠʢ. ɼʦʩʪʦʠʥʩʪʚʘ ʪʢʘʥʝʡ                       

ʠʟ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ: ʜʦʣʛʦʚʝʯʥʦʩʪʴ, ʧʦʚʳʰʝʥʥʘʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ,                        

ʥʝ ʧʦʜʚʝʨʞʝʥʳ ʛʥʠʝʥʠʶ, ʧʦʨʯʝ ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʧʣʝʩʥʝʚʳʤʠ ʛʨʠʙʢʘʤʠ, 
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ʩʪʦʡʢʦʩʪʴ ʮʚʝʪʘ, ʣʝʛʢʦʩʪʴ. ʀʭ ʥʝʜʦʩʪʘʪʢʘʤʠ ʷʚʣʷʶʪʩʷ: ʥʠʟʢʘʷ 

ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ, ʦʩʳʧʘʝʤʦʩʪʴ, ʩʠʣʴʥʘʷ ʫʩʘʜʢʘ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ                             

ʢ ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ. 

ʆʪʣʠʯʠʪʴ ʚʪʦʨʠʯʥʳʝ ʪʢʘʥʠ ʦʪ ʧʝʨʚʠʯʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. 

ʆʥʠ ʧʨʦʭʦʜʷʪ ʪʱʘʪʝʣʴʥʫʶ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʫʶ ʦʙʨʘʙʦʪʢʫ, ʟʘ ʩʯʝʪ ʯʝʛʦ 

ʘʙʩʦʣʶʪʥʦ ʙʝʟʦʧʘʩʥʳ ʠ ʥʝʪʦʢʩʠʯʥʳ. 

ʉ ʢʘʞʜʳʤ ʜʥʸʤ ʧʦʷʚʣʷʝʪʩʷ ʚʩʸ ʙʦʣʴʰʝ ʙʨʝʥʜʦʚ ʦʜʝʞʜʳ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʵʢʦʣʦʛʠʯʥʦʝ ʨʘʟʚʠʪʠʝ ï ʧʨʠʦʨʠʪʝʪʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʘ ʚʦʧʨʦʩ ʩʦʭʨʘʥʝʥʠʷ 

ʵʢʦʣʦʛʠʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʜʝʞʜʳ ï ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʟʘʧʨʦʩʦʚ ʩʦʚʨʝʤʝʥʥʦʩʪʠ. 

ʆʜʝʞʜʫ ʠʟ ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʠʟʚʦʜʷʪ ʢʘʢ ʙʨʝʥʜʳ ʩʝʛʤʝʥʪʘ 

ʣʶʢʩ, ʪʘʢ ʠ ʤʘʩʩ-ʤʘʨʢʝʪʘ.  

ʕʢʦʦʜʝʞʜʘ ʠʤʝʝʪ ʙʦʣʴʰʠʡ ʧʨʠʦʨʠʪʝʪ, ʧʦʪʦʤʫ ʯʪʦ ʥʝ ʥʘʥʦʩʠʪ ʚʨʝʜʘ 

ʣʶʜʷʤ ʠ ʧʣʘʥʝʪʝ. ʕʢʦʣʦʛʠʯʥʘʷ ʤʦʜʘ ï ʵʪʦ ʙʝʟ ʧʨʝʫʚʝʣʠʯʝʥʠʷ ʤʦʜʘ ʙʫʜʫʱʝʛʦ. 

ʀ ʪʘʢʠʝ ʥʝʙʦʣʴʰʠʝ ʵʢʦʙʨʝʥʜʳ ʦʯʝʥʴ ʙʳʩʪʨʦ ʩʝʡʯʘʩ ʚʦʟʥʠʢʘʶʪ ʧʦ ʚʩʝʤʫ ʤʠʨʫ 

ʠ ʟʘʜʘʶʪ ʢʫʨʩ ʥʘ ʵʢʦʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʤʦʜʝ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʢʦʩʪʶʤ ʧʦʜʯʝʨʢʠʚʘʣ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʩʢʨʳʚʘʣ ʥʝʜʦʩʪʘʪʢʠ 

ʬʠʛʫʨʳ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʪʴ ʝʛʦ ʩʠʣʫʵʪ. 

ʉʠʣʫʵʪ ï ʵʪʦ ʬʨʘʥʮʫʟʩʢʦʝ ʩʣʦʚʦ, ʢʦʪʦʨʳʤ ʥʘʟʳʚʘʶʪ ʚʥʝʰʥʠʝ 

ʦʯʝʨʪʘʥʠʷ ʣʶʙʦʛʦ ʧʨʝʜʤʝʪʘ, ʝʛʦ άʪʝʥʴά. ʉʠʣʫʵʪʳ ʦʜʝʞʜʳ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ                 

ʩ ʧʨʦʩʪʳʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʬʠʛʫʨʘʤʠ: ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʤ, ʪʨʝʫʛʦʣʴʥʠʢʦʤ, 

ʪʨʘʧʝʮʠʝʡ, ʦʚʘʣʦʤ. ʇʨʷʤʦʫʛʦʣʴʥʳʡ ʩʠʣʫʵʪ ʧʦʣʫʯʘʝʪʩʷ, ʢʦʛʜʘ ʣʠʥʠʠ ʢʦʥʪʫʨʘ 

ʙʣʠʟʢʠ ʢ ʧʘʨʘʣʣʝʣʴʥʳʤ. ʉʠʣʫʵʪʳ ʢʦʩʪʶʤʦʚ, ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ, ʢʘʞʫʪʩʷ ʩʪʨʦʛʠʤʠ, ʩʪʘʪʠʯʥʳʤʠ. ʏʝʤ ʙʦʣʝʝ ʚʳʪʷʥʫʪʳʤ                                    

ʧʦ ʚʝʨʪʠʢʘʣʠ ʷʚʣʷʝʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʠʢ, ʪʝʤ ʙʦʣʝʝ ʩʪʨʦʡʥʦʡ ʠ ʚʳʩʦʢʦʡ ʙʫʜʝʪ 

ʢʘʟʘʪʴʩʷ ʬʠʛʫʨʘ. ʉʨʝʜʠ ʜʨʫʛʠʭ ʩʠʣʫʵʪʦʚ ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʩʯʠʪʘʝʪʩʷ ʩʘʤʳʤ 

ʫʥʠʚʝʨʩʘʣʴʥʳʤ. ʊʨʝʫʛʦʣʴʥʳʡ ʩʠʣʫʵʪ ʧʦʣʫʯʘʝʪʩʷ, ʢʦʛʜʘ ʦʩʥʦʚʥʳʝ ʢʦʥʪʫʨʥʳʝ 

ʣʠʥʠʠ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʫʛʣʦʤ ʜʨʫʛ ʢ ʜʨʫʛʫ ʠ ʧʝʨʝʩʝʢʘʶʪʩʷ ʛʜʝ-ʪʦ                                      

ʚ ʚʦʦʙʨʘʞʘʝʤʦʡ ʪʦʯʢʝ. ʆʥ ʙʦʣʝʝ ʜʠʥʘʤʠʯʝʥ, ʯʝʤ ʧʨʷʤʦʫʛʦʣʴʥʳʡ, ʪʘʢ ʢʘʢ 

ʬʦʨʤʘ ʫʩʪʨʝʤʣʷʝʪʩʷ ʦʪ ʦʩʥʦʚʘʥʠʷ ʢ ʚʝʨʰʠʥʝ. ʏʝʤ ʰʠʨʝ ʦʩʥʦʚʘʥʠʝ 

ʪʨʝʫʛʦʣʴʥʠʢʘ (ʟʘ ʦʩʥʦʚʘʥʠʝ ʧʨʠʥʠʤʘʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʠʟ ʶʙʢʠ) ʠ ʯʝʤ ʥʠʞʝ 
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ʝʛʦ ʚʝʨʰʠʥʘ (ʛʦʣʦʚʥʦʡ ʫʙʦʨ, ʧʨʠʯʝʩʢʘ), ʪʝʤ ʬʠʛʫʨʘ ʫʩʪʦʡʯʠʚʝʝ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʩʠʣʫʵʪʘ ʟʘʚʠʩʠʪ ʪʘʢʞʝ ʦʪ ʜʣʠʥʳ ʶʙʢʠ. ʊʨʘʧʝʮʠʝʚʠʜʥʳʡ ʩʠʣʫʵʪ 

ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʨʘʩʢʣʝʰʝʥʥʦʡ ʦʜʝʞʜʳ. ʇʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤʫ ʚʠʜʫ ʵʪʦʪ ʩʠʣʫʵʪ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʘʧʝʮʠʠ, ʫ ʢʦʪʦʨʦʡ ʚʝʨʭʥʝʝ ʦʩʥʦʚʘʥʠʝ ï ʵʪʦ ʣʠʥʠʷ ʧʣʝʯʘ,                            

ʘ ʥʠʞʥʝʝ ï ʣʠʥʠʷ ʥʠʟʘ ʠʟʜʝʣʠʷ. ʏʝʤ ʙʦʣʴʰʝ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʨʘʟʤʝʨʘʤʠ ʵʪʠʭ 

ʦʩʥʦʚʘʥʠʡ, ʪʝʤ ʙʦʣʴʰʝ ʩʪʝʧʝʥʴ ʨʘʩʢʣʝʰʝʥʠʷ. ɺ ʵʪʦʡ ʩʠʣʫʵʪʥʦʡ ʬʦʨʤʝ ʣʠʥʠʷ 

ʪʘʣʠʠ ʥʝ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ. ʆʚʘʣʴʥʳʡ ʩʠʣʫʵʪ ʧʦʣʫʯʘʝʪʩʷ, ʢʦʛʜʘ ʦʩʥʦʚʥʳʝ 

ʢʦʥʪʫʨʥʳʝ ʣʠʥʠʠ ʢʦʩʪʶʤʘ ʧʣʘʚʥʳʝ ʚʳʧʫʢʣʳʝ ʢʨʠʚʳʝ. ʕʪʦʪ ʩʠʣʫʵʪ ʠʤʝʝʪ 

ʦʢʨʫʛʣʝʥʥʫʶ ʣʠʥʠʶ ʧʣʝʯʘ ʠ ʟʘʫʞʝʥʥʫʶ ʣʠʥʠʶ ʥʠʟʘ ʠʟʜʝʣʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʘʤʘʷ ʰʠʨʦʢʘʷ ʯʘʩʪʴ ʦʜʝʞʜʳ ʦʚʘʣʴʥʦʛʦ ʩʠʣʫʵʪʘ ï ʵʪʦ ʦʙʣʘʩʪʴ ʪʘʣʠʠ ʠ ʙʝʜʝʨ. 

ɼʠʟʘʡʥʝʨʳ ʙʝʨʫʪ ʟʘ ʦʩʥʦʚʫ ʥʝʩʢʦʣʴʢʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʫʚʝʣʠʯʠʚʘʪʴ ʦʙʲʝʤ ʥʘ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʪʝʣʘ ʣʠʙʦ ʟʨʠʪʝʣʴʥʦ 

ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʧʨʦʧʦʨʮʠʠ ʪʝʣʘ ʜʦ ʞʝʣʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ: ʪʨʘʧʝʮʠʷ, 

ʧʨʷʤʦʫʛʦʣʴʥʠʢ, ʵʣʣʠʧʩ. 

ʇʣʘʪʴʝ - ʩʘʤʳʡ ʞʝʥʩʪʚʝʥʥʳʡ ʠʟ ʥʘʨʷʜʦʚ. ʇʣʘʪʴʷ ʥʝ ʚʳʭʦʜʷʪ ʠʟ ʤʦʜʳ, 

ʠʟʤʝʥʷʷ ʣʠʰʴ ʩʚʦʶ ʬʦʨʤʫ, ʜʝʢʦʨʘʪʠʚʥʫʶ ʦʪʜʝʣʢʫ, ʮʚʝʪʦʚʫʶ ʛʘʤʤʫ, ʚʠʜ 

ʪʢʘʥʝʡ, ʠ ʧʨʠ ʵʪʦʤ ʦʩʪʘʶʪʩʷ ʥʝʟʘʤʝʥʠʤʦʡ ʯʘʩʪʴʶ ʞʝʥʩʢʦʛʦ ʛʘʨʜʝʨʦʙʘ.                  

ʋ ʢʘʞʜʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʜʝʚʫʰʢʠ ʜʦʣʞʥʦ ʙʳʪʴ ʧʣʘʪʴʝ. ʇʦʵʪʦʤʫ ʧʨʠ ʚʳʙʦʨʝ 

ʠʟʜʝʣʠʷ ʜʣʷ ʵʢʦʜʝʬʠʣʝ ʦʩʪʘʥʦʚʠʣʠʩʴ ʥʘ ʧʣʘʪʴʝ. ʇʨʠ ʚʳʙʦʨʝ ʤʘʪʝʨʠʘʣʘ, ʤʳ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ, ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ: 

ʙʫʤʘʛʘ, ʛʘʟʝʪʳ, ʧʣʘʩʪʠʢʦʚʳʝ ʙʫʪʳʣʢʠ ʠ ʧʘʢʝʪʳ. ɺ ʠʪʦʛʝ ʚʜʦʭʥʦʚʠʣʠʩʴ 

ʢʦʣʣʝʢʮʠʝʡ ʙʫʤʘʞʥʳʭ ʧʣʘʪʴʝʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʨʦʩʩʠʡʩʢʠʤʠ ʜʠʟʘʡʥʝʨʘʤʠ 

ɸʣʝʢʩʘʥʜʨʦʡ ɿʘʭʘʨʦʚʦʡ ʠ ʀʣʴʝʡ ʇʣʦʪʥʠʢʦʚʳʤ ʜʣʷ ʞʫʨʥʘʣʘ LôOfficiel,                                

ʠ ʚʳʙʨʘʣʠ ʤʘʪʝʨʠʘʣ ï ʙʫʤʘʛʫ. ʉ ʙʫʤʘʛʦʡ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʣʝʛʯʝ 

ʨʘʙʦʪʘʪʴ, ʯʝʤ ʩ ʧʣʘʩʪʠʢʦʤ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʙʫʤʘʛʘ ʧʨʦʯʥʝʝ ʛʘʟʝʪ. 

ʊʘʢ ʢʘʢ ʵʪʦ ʧʣʘʪʴʝ ʜʣʷ ʜʝʬʠʣʝ, ʦʥʦ ʜʦʣʞʥʦ ʦʙʨʘʱʘʪʴ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ 

ʟʨʠʪʝʣʝʡ. ʇʦʵʪʦʤʫ ʚʳʙʨʘʣʠ ʤʦʜʝʣʴ ʩ ʪʨʘʧʝʮʠʝʚʠʜʥʳʤ ʩʠʣʫʵʪʦʤ ʠ 

ʚʳʨʘʞʝʥʥʦʡ ʛʝʦʤʝʪʨʠʯʥʦʩʪʴʶ. ʊʘʢʞʝ ʘʢʮʝʥʪ ʧʣʘʪʴʷ ʩʦʩʪʦʠʪ ʚ ʮʚʝʪʦʚʦʡ 

ʢʦʥʪʨʘʩʪʥʦʡ ʛʘʤʤʝ - ʯʝʨʥʳʡ ʠ ʙʝʣʳʡ. ʇʣʘʪʴʝ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʦʪʜʝʣʴʥʳʭ 

ʯʘʩʪʝʡ ʜʣʷ ʫʜʦʙʩʪʚʘ ʦʜʝʚʘʥʠʷ: ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ.  
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ʇʨʦʜʫʢʪʦʤ ʧʨʦʝʢʪʘ ʩʪʘʣʦ ʧʣʘʪʴʝ ʩ ʘʢʩʝʩʩʫʘʨʘʤʠ, ʢʦʪʦʨʦʝ ʫʯʘʩʪʚʦʚʘʣʦ                                

ʚ ʜʝʬʠʣʝ ʢʦʩʪʶʤʦʚ ʠʟ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʵʢʦʬʝʩʪʠʚʘʣʝ, 

ʧʨʦʚʦʜʠʤʦʤ ʚ άɸʢʘʜʝʤʠʯʝʩʢʦʤ ʣʠʮʝʝ ˉ 95 ʛ. ʏʝʣʷʙʠʥʩʢʘά. ʊʘʢʞʝ ʫʜʘʣʦʩʴ 

ʧʨʝʜʩʪʘʚʠʪʴ ʢʦʩʪʶʤ ʥʘ ʵʢʦʜʝʬʠʣʝ ʚ ʨʘʤʢʘʭ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʩʣʸʪʘ ʚʦʣʦʥʪʸʨʦʚ 

ʖʞʥʦʛʦ ʋʨʘʣʘ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʤ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʵʢʦʣʦʛʠʠ ʏʝʣʷʙʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ. ɺ ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʢʦʥʢʫʨʩʝ ʧʦʜʝʣʦʢ ʠʟ ʙʨʦʩʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ 

άʗʨʤʘʨʢʘ ʕʂʆʣʦʛʠʯʝʩʢʦʛʦ ʤʘʩʪʝʨʩʪʚʘά ʨʘʙʦʪʘ ʫʜʦʩʪʦʠʣʘʩʴ ʜʠʧʣʦʤʘ 

άʃʘʫʨʝʘʪ I ʩʪʝʧʝʥʠά. 
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ɹʫʤʘʞʥʦʝ ʧʣʘʪʴʝ, ʢʦʥʝʯʥʦ, ʦʢʘʟʘʣʦʩʴ ʥʝ ʩʘʤʦʡ ʧʨʘʢʪʠʯʥʦʡ ʚʝʱʴʶ                        

ʚ ʛʘʨʜʝʨʦʙʝ. ʇʦʩʣʝ ʜʝʬʠʣʝ ʧʣʘʪʴʝ ʥʝʤʥʦʛʦ ʧʦʤʷʣʦʩʴ. ɺ ʥʸʤ ʥʝʚʦʟʤʦʞʥʦ 

ʧʨʠʩʝʩʪʴ ʥʘ ʩʪʫʣ. ʇʣʘʪʴʝ, ʚʳʧʦʣʥʝʥʥʦʝ ʠʟ ʙʫʤʘʛʠ, ʙʦʠʪʩʷ ʚʣʘʛʠ.                              

ʊ.ʝ. ʥʝ ʩʦʚʩʝʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʀ, ʪʝʤ ʥʝ 

ʤʝʥʝʝ, ʝʛʦ ʝʱʝ ʤʦʞʥʦ ʥʘʜʝʪʴ ʥʘ ʜʨʫʛʠʝ ʤʝʨʦʧʨʠʷʪʠʷ. 

ɹʫʤʘʞʥʳʝ ʧʣʘʪʴʷ ʥʝ ʩʘʤʳʝ ʧʨʘʢʪʠʯʥʳʝ ʚʝʱʠ ʚ ʛʘʨʜʝʨʦʙʝ. ʅʦ ʚ ʥʘʰʝ 

ʚʨʝʤʷ ʜʠʟʘʡʥʝʨʦʚ ʥʝ ʧʦʢʠʜʘʝʪ ʤʳʩʣʴ ʦ ʩʦʟʜʘʥʠʠ ʙʫʤʘʞʥʦʡ ʦʜʝʞʜʳ. 

ʊʝʭʥʦʣʦʛʠʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʠ ʠ ʪʝʧʝʨʴ ʠʟʜʝʣʠʷ ʠʟ ʙʫʤʘʛʠ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ 

ʥʘʜʝʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʨʘʟ, ʥʦ ʠ ʩʪʠʨʘʪʴ, ʘ ʪʘʢʞʝ ʨʝʰʝʥ ʚʦʧʨʦʩ ʩ ʚʦʟʛʦʨʘʥʠʝʤ 

ʚʝʱʝʡ, ʯʪʦ ʜʣʷ ʙʫʤʘʛʠ ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʦ. ɻʣʷʜʷ ʥʘ ʥʝʢʦʪʦʨʳʝ ʚʝʱʠ, ʜʘʞʝ                  

ʥʝ ʚʝʨʠʪʩʷ, ʯʪʦ ʦʥʠ ʩʦʟʜʘʥʳ ʠʟ ʙʫʤʘʛʠ. ʅʝ ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʙʫʤʘʛʘ, ʢʘʢ 

ʤʘʪʝʨʠʘʣ, ʧʦʩʪʦʷʥʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ, ʤʘʩʩʦʚʦʛʦ ʧʨʠʟʥʘʥʠʷ ʪʘʢʠʝ ʚʝʱʠ 

ʧʦʢʘ ʥʝ ʧʦʣʫʯʠʣʠ. 

ʕʢʦʣʦʛʠʯʥʘʷ ʤʦʜʘ ï ʵʪʦ ʙʝʟ ʧʨʝʫʚʝʣʠʯʝʥʠʷ ʤʦʜʘ ʙʫʜʫʱʝʛʦ. ʕʢʦʦʜʝʞʜʘ 

ʥʝ ʥʘʥʦʩʠʪ ʚʨʝʜʘ ʣʶʜʷʤ ʠ ʧʣʘʥʝʪʝ ʠ ʧʨʝʜʣʘʛʘʝʪ ʩʪʠʣʴʥʳʝ, ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʨʝʰʝʥʠʷ. ʉʝʛʦʜʥʷ ʥʝʙʦʣʴʰʠʝ ʵʢʦʙʨʝʥʜʳ ʙʳʩʪʨʦ ʚʦʟʥʠʢʘʶʪ ʧʦ ʚʩʝʤʫ ʤʠʨʫ                 

ʠ ʟʘʜʘʶʪ ʢʫʨʩ ʥʘ ʵʢʦʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʤʦʜʝ. ʕʢʦʤʦʜʘï  ʵʪʦ ʜʦʩʪʘʪʦʯʥʦ ʤʦʣʦʜʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʬʝʰʥ-ʠʥʜʫʩʪʨʠʠ, ʚ ʵʢʦʤʦʜʝ ʠʩʧʦʣʴʟʫʶʪ ʪʢʘʥʠ ʣʠʙʦ 

ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʠʟ ʥʘʪʫʨʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʣʠʙʦ ʠʟ ʚʪʦʨʠʯʥʦ 

ʧʝʨʝʨʘʙʦʪʘʥʥʦʛʦ ʩʳʨʴʷ, ʨʳʥʦʢ ʵʢʦʙʨʝʥʜʦʚ ʨʘʩʪʝʪ ʚ ʤʠʨʝ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ,                        

ʚ ʈʦʩʩʠʠ ʪʘʢʞʝ ʨʘʙʦʪʘʝʪ ʤʥʦʛʦ ʪʘʣʘʥʪʣʠʚʳʭ ʵʢʦʜʠʟʘʡʥʝʨʦʚ. 

ʉʯʠʪʘʝʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʘ ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʵʢʦ-ʫʩʪʦʡʯʠʚʦʡ ʤʦʜʳ                                  

ʠ ʧʦʚʳʰʝʥʠʷ ʦʩʦʟʥʘʥʥʦʩʪʠ ʨʦʩʩʠʡʩʢʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʚ ʮʝʣʦʤ. ʅʘʤ ʙʳ 

ʭʦʪʝʣʦʩʴ, ʯʪʦʙʳ ʣʶʜʠ ʘʢʪʠʚʥʝʝ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʪʘʢʠʭ ʧʨʦʝʢʪʘʭ                           

ʢʘʢ άɺʝʱʝʚʦʨʦʪά, ʢʦʪʦʨʳʝ ʜʘʶʪ ʚʪʦʨʫʶ ʞʠʟʥʴ ʩʪʘʨʳʤ ʚʝʱʘʤ                                 

ʠʣʠ ʦʪʧʨʘʚʣʷʶʪ ʠʭ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ. ʂʨʦʤʝ ʪʦʛʦ, ʤʳ ʤʦʞʝʤ ʩʜʘʚʘʪʴ                           

ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʧʣʘʩʪʠʢ, ʤʘʢʫʣʘʪʫʨʫ, ʪʝʪʨʘ ʧʘʢ, ʩʪʘʨʫʶ ʦʙʫʚʴ, ʤʝʪʘʣʣ, ʩʪʝʢʣʦ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʠʟʫʯʝʥʠʶ 

ʚʠʜʦʚ ʪʝʨʤʦʩʦʚ ʠ ʠʭ ʫʩʪʨʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʳ ʩʦʟʜʘʥʠʷ ʠʭ ʚ ʜʦʤʘʰʥʠʭ 

ʫʩʣʦʚʠʷʭ ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʩʪʨʦʡʩʪʚʘ ʪʝʨʤʦʩʘ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʩʦʭʨʘʥʷʪʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ 

ʪʝʤʧʝʨʘʪʫʨʫ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʝʨʤʦʩʘ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ 

ʠʟ ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʦʛʦ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ. 

 

Abstract. In the research work, attention is paid to the study of types of thermoses 

and their devices, as well as ways to create them at home. The purpose of the work is to 

study the features of the thermos device, allowing to maintain the initial temperature for 

a long time, as well as the possibility of making a thermos at home from extruded 

polystyrene foam. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊɽʈʄʆʉ, ʉʆʍʈɸʅɽʅʀɽ ʇɽʈɺʆʅɸʏɸʃʔʅʆʁ 

ʊɽʄʇɽʈɸʊʋʈʓ, ʇɽʅʆʇʆʃʀʉʊʀʈʆʃ 
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1. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʜʫʢʪʘ, ʦʙʣʘʩʪʴ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ, ʝʛʦ ʥʘʟʥʘʯʝʥʠʝ 

ɺ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʦʭʨʘʥʷʪʴ ʧʨʦʜʫʢʪʳ 

ʭʦʣʦʜʥʳʤʠ ʠʣʠ ʛʦʨʷʯʠʤʠ, ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʨʘʟʥʳʝ ʚʠʜʳ ʪʝʨʤʦʩʦʚ.                  
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ɼʣʷ ʞʠʜʢʦʩʪʝʡ ʙʳʣ ʩʦʟʜʘʥ ʚʘʨʠʘʥʪ, ʠʤʝʶʱʠʡ ʫʟʢʫʶ ʛʦʨʣʦʚʠʥʫ ʜʠʘʤʝʪʨʦʤ 

25-55 ʤʤ (ʪʘʢʦʡ ʨʘʟʤʝʨ ʛʦʨʣʦʚʠʥʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʠʤʝʥʴʰʠʤ ʧʦʪʝʨʷʤ ʪʝʧʣʘ 

ʯʝʨʝʟ ʢʨʳʰʢʫ) ʩ ʢʨʳʰʢʦʡ-ʯʘʰʢʦʡ, ʚ ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʥʘʣʠʚʘʪʴ ʥʘʧʠʪʦʢ.          

ɼʣʷ ʝʜʳ (ʚʥʫʪʨʴ ʧʦʤʝʱʘʶʪʩʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʧʝʨʚʳʝ ʠʣʠ ʚʪʦʨʳʝ ʙʣʶʜʘ) ʙʳʣ 

ʩʦʟʜʘʥ ʚʘʨʠʘʥʪ, ʠʤʝʶʱʠʡ ʰʠʨʦʢʫʶ ʛʦʨʣʦʚʠʥʫ ʜʠʘʤʝʪʨʦʤ 65-80 ʤʤ, ʯʝʨʝʟ 

ʢʦʪʦʨʫʶ ʫʜʦʙʥʦ ʟʘʛʨʫʞʘʪʴ ʚ ʪʝʨʤʦʩ ʧʨʦʜʫʢʪ, ʥʦ ʧʦʪʝʨʠ ʪʝʧʣʘ ʫ ʪʘʢʦʛʦ 

ʪʝʨʤʦʩʘ ʚʳʰʝ, ʯʝʤ ʫ ʪʝʨʤʦʩʘ ʩ ʫʟʢʦʡ ʛʦʨʣʦʚʠʥʦʡ. ʋʥʠʚʝʨʩʘʣʴʥʳʝ, ʚ ʢʦʪʦʨʳʭ 

ʤʦʞʥʦ ʧʦʦʯʝʨʝʜʥʦ ʭʨʘʥʠʪʴ ʠ ʥʘʧʠʪʢʠ, ʠ ʝʜʫ. ʋʥʠʚʝʨʩʘʣʴʥʘʷ ʢʨʳʰʢʘ                         

ʩ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʙʢʦʡ ʧʦʟʚʦʣʷʝʪ ʦʪʢʨʳʚʘʪʴ ʠʣʠ ʫʟʢʦʝ ʦʪʚʝʨʩʪʠʝ, ʢʦʛʜʘ                         

ʚ ʪʝʨʤʦʩʝ ʞʠʜʢʦʩʪʴ, ʠʣʠ ʦʪʚʠʥʪʠʪʴ ʢʨʳʰʢʫ, ʢʦʛʜʘ ʚ ʪʝʨʤʦʩʝ ʝʜʘ. ʕʪʦʪ 

ʚʘʨʠʘʥʪ ʭʦʨʦʰ ʪʦʛʜʘ, ʢʦʛʜʘ ʪʝʨʤʦʩʦʤ ʧʦʣʴʟʫʶʪʩʷ ʨʝʜʢʦ. ʀʤʝʶʪʩʷ                            

ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʧʦʪʨʝʙʠʪʝʣʷ ʪʘʢʞʝ ʢʦʥʪʝʡʥʝʨʳ-ʩʫʜʘʢʠ (2-3 ʩʲʸʤʥʳʭ 

ʢʦʥʪʝʡʥʝʨʘ, ʢʦʪʦʨʳʝ ʟʘʛʨʫʞʘʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʙʣʶʜʘʤʠ ʠ ʧʦʤʝʱʘʶʪʩʷ 

ʚʥʫʪʨʴ ʪʝʨʤʦʸʤʢʦʩʪʠ, ʥʦ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʭʨʘʥʝʥʠʠ ʪʘʢʠʝ ʢʦʥʪʝʡʥʝʨʳ 

ʜʦʣʞʥʳ ʙʳʪʴ ʠʣʠ ʩ ʛʦʨʷʯʝʡ ʧʠʱʝʡ, ʠʣʠ ʩ ʭʦʣʦʜʥʦʡ) ʠ ʧʦʤʧʦʚʳʝ ʪʝʨʤʦʩʳ 

(ʞʠʜʢʦʩʪʴ ʧʦʩʪʫʧʘʝʪ ʚ ʯʘʰʢʫ ʪʦʥʢʦʡ ʩʪʨʫʸʡ ʠʟ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʧʨʠ 

ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ ʧʦʤʧʦʥʘʩʦʩʘ, ʥʦ ʦʩʪʳʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʝʝ ʠʟ-ʟʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʪʘʢʠʭ ʪʝʨʤʦʩʦʚ). ʊʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʶʪ                        

ʥʘ ʨʳʥʢʝ ʠ ʤʦʜʝʣʠ ʩ ʧʦʜʦʛʨʝʚʦʤ, ʚ ʢʦʪʦʨʳʭ ʚʩʪʨʦʝʥʥʳʡ ʘʢʢʫʤʫʣʷʪʦʨ                           

ʩ ʥʘʛʨʝʚʘʪʝʣʴʥʦʡ ʪʝʨʤʦʩʧʠʨʘʣʴʶ ʧʦʜʦʛʨʝʝʪ ʩʦʜʝʨʞʠʤʦʝ ʪʝʨʤʦʩʘ ʚ ʩʠʪʫʘʮʠʠ, 

ʢʦʛʜʘ ʧʨʦʜʫʢʪ ʯʘʩʪʠʯʥʦ ʦʩʪʳʥʝʪ ʧʨʠ ʭʨʘʥʝʥʠʠ ʩʚʝʨʭ ʧʣʘʥʠʨʫʝʤʦʛʦ ʩʨʦʢʘ.  

ʇʨʠ ʚʩʝʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʜʘʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʝ ʪʝʨʤʦʩʘ ʪʨʘʢʪʫʝʪʩʷ 

ʦʜʥʦʟʥʘʯʥʦ ï ʩʚʝʜʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʦʙʤʝʥʘ ʩʦʜʝʨʞʠʤʦʛʦ ʪʝʨʤʦʩʘ                          

ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʥʘ ʤʠʥʠʤʫʤ. 

ʉʪʨʦʝʥʠʝ ʪʝʨʤʦʩʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʥʝʰʥʝʡ ʩʪʝʥʢʦʡ ʢʦʨʧʫʩʘ, ʜʘʣʝʝ ʠʜʝʪ 

ʩʣʦʡ ʪʝʧʣʦʠʟʦʣʷʮʠʠ, ʟʘʪʝʤ ʚʥʝʰʥʷʷ ʩʪʝʥʢʘ ʢʦʣʙʳ, ʦʙʣʘʩʪʴ ʚʘʢʫʫʤʘ, 

ʚʥʫʪʨʝʥʥʷʷ ʩʪʝʥʢʘ ʢʦʣʙʳ, ʦʙʣʘʩʪʴ ʜʣʷ ʧʨʦʜʫʢʪʦʚ, ʛʦʨʣʦʚʠʥʘ ʩʚʝʨʭʫ 

ʟʘʢʨʳʚʘʝʪʩʷ ʢʨʳʰʢʦʡ, ʚʥʠʟʫ ʠʟʜʝʣʠʷ ʧʨʠʩʫʪʩʪʚʫʝʪ ʜʦʥʳʰʢʦ. ɺ ʧʨʠʥʮʠʧ 

ʨʘʙʦʪʳ ʪʝʨʤʦʩʘ ʟʘʣʦʞʝʥʳ ʪʨʠ ʩʧʦʩʦʙʘ ʪʝʧʣʦʦʙʤʝʥʘ: ʢʦʥʚʝʢʮʠʷ (ʩʧʦʩʦʙ 

ʧʝʨʝʜʘʯʠ ʪʝʧʣʘ (ʵʥʝʨʛʠʠ) ʩʪʨʫʷʤʠ ʞʠʜʢʦʩʪʠ ʠʣʠ ʛʘʟʘ), ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ 
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(ʧʝʨʝʜʘʯʘ ʪʝʧʣʘ (ʵʥʝʨʛʠʠ) ʦʪ ʙʦʣʝʝ ʥʘʛʨʝʪʳʭ ʫʯʘʩʪʢʦʚ ʪʝʣʘ ʢ ʤʝʥʝʝ ʥʘʛʨʝʪʳʤ 

ʫʯʘʩʪʢʘʤ) ʠ ʪʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ (ʩʧʦʩʦʙ ʧʝʨʝʜʘʯʠ ʪʝʧʣʘ (ʵʥʝʨʛʠʠ) ʚ ʚʠʜʝ 

ʥʝʚʠʜʠʤʳʭ ʣʫʯʝʡ, ʧʝʨʝʜʘʶʱʠʭ ʪʝʧʣʦ).  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʚʝʪʣʳʝ ʙʣʝʩʪʷʱʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʣʠʯʥʦ 

ʦʪʨʘʞʘʶʪ ʪʝʧʣʦ, ʘ ʪʝʤʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʦʙʦʨʦʪ, ʦʯʝʥʴ ʭʦʨʦʰʦ ʧʦʛʣʦʱʘʶʪ 

ʵʥʝʨʛʠʶ. ʇʨʠ ʪʝʧʣʦʚʦʤ ʠʟʣʫʯʝʥʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʛʦʨʷʯʠʭ ʘʪʦʤʦʚ 

ʢʦʣʝʙʣʝʪʩʷ, ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʧʝʨʝʜʘʸʪʩʷ ʚ ʚʠʜʝ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. 

ʕʪʠ ʬʠʟʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʪʦʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʫʩʪʨʦʡʩʪʚʝ ʪʝʨʤʦʩʘ. ʂʦʣʙʘ 

ʪʝʨʤʦʩʘ ʧʦʢʨʳʪʘ ʩʣʦʝʤ ʠʟ ʦʪʨʘʞʘʶʱʝʛʦ ʟʝʨʢʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɿʝʨʢʘʣʴʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʝʥʦʢ ʪʝʨʤʦʩʘ ʦʪʨʘʞʘʝʪ ʠʟʣʫʯʝʥʠʝ ʦʙʨʘʪʥʦ ʢ ʧʨʦʜʫʢʪʫ.                                 

ʕʪʦ ʧʦʤʦʛʘʝʪ ʝʡ ʦʪʨʘʞʘʪʴ ʵʥʝʨʛʠʶ ʞʠʜʢʦʩʪʠ, ʠ ʦʥʘ ʤʝʥʴʰʝ ʦʩʪʳʚʘʝʪ. 

ɿʝʨʢʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʤʘʣʦ ʥʘʛʨʝʚʘʝʪʩʷ, ʧʦʵʪʦʤʫ ʢʦʣʙʘ ʦʩʪʘʸʪʩʷ ʭʦʣʦʜʥʦʡ. 

ʅʘʧʨʠʤʝʨ, ʨʘʥʴʰʝ ʢʦʣʙʳ ʧʦʢʨʳʚʘʣʠ ʩʣʦʝʤ ʩʝʨʝʙʨʘ. ʉʝʨʝʙʨʦ ï ʙʣʝʩʪʷʱʠʡ 

ʩʚʝʪʣʳʡ ʤʝʪʘʣʣ. ʊʝʧʝʨʴ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʣʙ ʚʩʸ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪ 

ʧʦʣʠʨʦʚʘʥʥʫʶ ʥʝʨʞʘʚʝʶʱʫʶ ʩʪʘʣʴ. ɺʩʝ ʪʝʨʤʦʸʤʢʦʩʪʠ ʨʘʙʦʪʘʶʪ ʥʘ ʦʩʥʦʚʝ 

ʵʪʦʛʦ ʟʘʢʦʥʘ ʬʠʟʠʢʠ.  

ʀʩʭʦʜʷ ʠʟ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʪʝʨʤʦʩʘ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʢʦʪʦʨʳʝ 

ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʝʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ. ʉʪʝʢʣʦ ʤʝʪʘʣʣ ʠ ʧʣʘʩʪʠʢ ʠʩʧʦʣʴʟʫʶʪ                    

ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʣʙʳ. ʇʝʥʦʧʦʣʠʩʪʠʨʦʣ, ʙʫʤʘʛʘ ʠ ʢʦʨʫ ʧʨʦʙʢʦʚʦʛʦ ʜʝʨʝʚʘ 

ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʪʝʧʣʦʠʟʦʣʷʮʠʠ. ʇʣʘʩʪʠʢ ʠʣʠ ʤʝʪʘʣʣ ʪʘʢʞʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʧʫʩʘ.  

ɺ ʵʪʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʧʳʪ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ 

ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ ʪʝʨʤʦʩʘ ʠʟ ʧʦʜʨʫʯʥʳʭ ʤʘʪʝʨʠʘʣ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ. ʊʘʢʞʝ 

ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʟʘʤʝʨʳ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ ʪʝʨʤʦʩʘʭ,                           

ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʠ ʩʨʘʚʥʝʥʠʝ ʠʭ ʤʝʞʜʫ ʩʦʙʦʡ.  

ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʤʦʜʝʣʠ ʪʝʨʤʦʩʘ ˉ1 ʤʥʦʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ: 

ʩʪʝʢʣʷʥʥʘʷ ʙʫʪʳʣʦʯʢʘ 0,25 ʣ ʩ ʚʠʥʪʦʚʦʡ ʢʨʳʰʢʦʡ, ʧʣʘʩʪʠʢʦʚʘʷ ʙʫʪʳʣʦʯʢʘ 

0,5 ʣ, ʙʫʤʘʞʥʳʝ ʧʦʣʦʪʝʥʮʘ (ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ), ʬʦʣʴʛʘ (ʤʘʪʝʨʠʘʣ 

ʦʪʨʘʞʘʶʱʠʡ ʪʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ), ʩʢʦʪʯ. ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʦʜʝʣʠ ʪʝʨʤʦʩʘ 

ˉ2 ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ: ʩʪʝʢʣʷʥʥʘʷ ʙʫʪʳʣʦʯʢʘ 0,25 ʣ ʩ ʚʠʥʪʦʚʦʡ ʢʨʳʰʢʦʡ, 
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ʬʦʣʴʛʘ (ʤʘʪʝʨʠʘʣ ʦʪʨʘʞʘʶʱʠʡ ʪʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ), ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʳʡ 

ʧʝʥʦʧʦʣʠʩʪʠʨʦʣ (ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ), ʩʢʦʪʯ.  

ʇʨʠ ʥʘʧʦʣʥʝʥʠʠ ʝʤʢʦʩʪʝʡ ʚʦʜʦʡ, ʠʤʝʶʱʝʡ ʪʝʤʧʝʨʘʪʫʨʫ 100
ʦ
ʉ                      

ʠ ʟʘʤʝʨʝ ʪʝʤʧʝʨʘʪʫʨʳ ʜʘʥʥʦʡ ʞʠʜʢʦʩʪʠ ʢʘʞʜʳʝ 30 ʤʠʥʫʪ ʦʧʨʝʜʝʣʷʝʤ                       

ʚ ʪʝʯʝʥʠʠ 4 ʯʘʩʦʚ, ʥʘ ʩʢʦʣʴʢʦ ʙʫʜʝʪ ʧʦʥʠʞʘʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ                             

ʚ ʪʝʨʤʦʩʘʭ, ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ +29
ʦ
ʉ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʟʤʝʨʝʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʧʝʨʚʦʤ ʪʝʨʤʦʩʝ ʟʘ ʜʘʥʥʳʡ ʦʪʨʝʟʦʢ ʚʨʝʤʝʥʠ ʪʝʤʧʝʨʘʪʫʨʘ 

ʫʧʘʣʘ ʜʦ 39
ʦ
ʉ, ʘ ʚʦ ʚʪʦʨʦʤ ʪʝʨʤʦʩʝ ï ʜʦ 46

ʦ
ʉ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʚʪʦʨʦʛʦ 

ʪʝʨʤʦʩʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʫʤʘʛʦʡ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ ʪʝʨʤʦʩʘ 

ʨʘʟʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦ-ʨʘʟʥʦʤʫ ʚʣʠʷʝʪ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʜʫʢʪʘ. ʀ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʤʦʜʝʣʠ ʜʚʫʭ ʪʝʨʤʦʩʘ, 

ʩʦʟʜʘʥʥʳʝ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ, ʧʦʜʪʚʝʨʜʠʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʪʝʨʤʦʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʫʤʘʛʦʡ. 

 

2. ʀʩʧʦʣʴʟʫʝʤʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ï ʥʝʪ. 

3. ʉʧʝʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ, 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ï ʥʝʪ. 

4. ʋʩʣʦʚʠʷ ʧʝʨʝʜʘʯʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠʣʠ ʝʸ ʧʨʦʜʘʞʠ ï ʟʘʢʣʶʯʝʥʠʝ 

ʜʦʛʦʚʦʨʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʠʟʫʯʝʥʠʶ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ - 

ʵʥʝʨʛʠʠ ʩʦʣʥʮʘ, ʚʝʪʨʘ ʠ ʚʦʜʳ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ 

ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ ʠ ʦʪʜʝʣʴʥʦʛʦ ʨʝʛʠʦʥʘ ʚ ʯʘʩʪʥʦʩʪʠ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 

ʘʥʘʣʠʟ ʚʠʜʦʚ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʭ    

ʚ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʛʝʥʝʨʠʨʫʝʤʳʭ 

ʩʦʣʥʮʝʤ, ʚʝʪʨʦʤ ʠʣʠ ʚʦʜʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʚʠʜʦʚ ʵʥʝʨʛʠʠ, ʚʣʠʷʥʠʝ ʠʭ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʧʨʠʨʦʜʫ. 

 

Abstract. The research work focuses on the study of the possibilities of using 

renewable non-traditional energy sources - solar, wind and water energy in order                    

to improve the environmental situation of the country as a whole and a particular region 

in particular. The purpose of the work is to analyze the types of non-traditional 

renewable energy sources used in Russia, as well as to study alternative energy sources 

generated by the sun, wind or water in the Chelyabinsk region, the possibility of their                         

use in human economic activity, a comparative analysis of the efficiency of using these 

types of energy, their impact on the environment. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɺʆɿʆɹʅʆɺʃʗɽʄʓɽ ʅɽʊʈɸɼʀʎʀʆʅʅʓɽ 

ʀʉʊʆʏʅʀʂʀ ʕʅɽʈɻʀʀ, ʕʅɽʈɻʀʗ ʉʆʃʅʎɸ, ɺɽʊʈɸ ʀ ɺʆɼʓ, 

ɸʃʔʊɽʈʅɸʊʀɺʅʓɽ ʀʉʊʆʏʅʀʂʀ ʕʅɽʈɻʀʀ 

 

Key words: RENEWABLE NON-TRADITIONAL ENERGY SOURCES, SOLAR, 

WIND AND WATER ENERGY, ALTERNATIVE ENERGY SOURCES 

 



˿ͭͪΦ 113 ͙ ͘ 606Φ ˹͍͙͎͊͊ͭͦͪ ͍ ͙͔ͣͪ ͙ͤ͊ͯ͟ ͙ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ Ѕ лоόслύϥнлно 

1. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʜʫʢʪʘ, ʦʙʣʘʩʪʴ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ, ʝʛʦ ʥʘʟʥʘʯʝʥʠʝ 

ɺʦʧʨʦʩʳ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ XXI ʚʝʢʝ,                        

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʨʝʩʫʨʩʥʘʷ ʙʘʟʘ ʪʨʘʜʠʮʠʦʥʥʦʡ ʵʥʝʨʛʝʪʠʢʠ 

ʠʩʯʝʨʧʘʝʤʘ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩʥʠʞʘʶʪ ʨʠʩʢ ʧʨʠʯʠʥʝʥʠʷ ʚʨʝʜʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʠ ʪʘʢʠʝ ʟʝʣʝʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʝʛʦʜʥʷ ʞʠʟʥʝʥʥʦ 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʥʘʰʝʛʦ ʦʙʱʝʩʪʚʘ. ɺ ʫʩʣʦʚʠʷʭ ʪʝʢʫʱʝʛʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʚʩʝ ʯʘʱʝ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʧʦʚʩʝʤʝʩʪʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʪʦʧʣʠʚʝ 

ʠ ʵʥʝʨʛʠʠ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ 

ɿʝʤʣʠ ʧʨʝʦʜʦʣʝʣʘ ʨʫʙʝʞ ʚ ʚʦʩʝʤʴ ʤʠʣʣʠʘʨʜʦʚ ʯʝʣʦʚʝʢ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠ ʫʚʝʣʠʯʠʣʘʩʴ ʧʦʪʨʝʙʥʦʩʪʴ ʣʶʜʝʡ ʚ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʘʭ, 

ʢʦʪʦʨʳʝ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʚ ʙʳʪʫ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʥʘʥʦʩʠʪ ʦʛʨʦʤʥʳʡ ʚʨʝʜ ʦʢʨʫʞʘʶʱʝʡ 

ʧʨʠʨʦʜʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʪʦʣʴʢʦ 7 %  ʤʠʨʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ ʧʦʩʪʫʧʘʝʪ 

ʠʟ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ.  

ʂ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʠʩʪʦʯʥʠʢʘʤ ʵʥʝʨʛʠʠ ʦʪʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: 

ʵʥʝʨʛʠʷ ʚʝʪʨʘ, ʩʦʣʥʮʘ, ʚʦʜʳ, ʛʝʦʪʝʨʤʘʣʴʥʘʷ ʵʥʝʨʛʠʷ, ʙʠʦʵʥʝʨʛʝʪʠʢʘ. ʕʥʝʨʛʠʷ 

ʚʝʪʨʘ (ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʚʦʟʜʫʰʥʳʭ ʧʦʪʦʢʦʚ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ) 

ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ: ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʠʩʢʦʧʘʝʤʳʭ ʨʝʩʫʨʩʦʚ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʩʧʣʘʪʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ; 

ʦʪʩʫʪʩʪʚʠʝ ʥʘʥʦʩʠʤʦʛʦ ʚʨʝʜʘ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʠ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʪʤʝʯʘʝʪʩʷ: ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ 

ʚʝʪʨʘ, ʯʪʦ ʩʦʟʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ ʚ ʚʳʨʘʙʦʪʢʝ ʵʥʝʨʛʠʠ                                

ʠ ʚʳʥʫʞʜʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ; ʰʫʤ ʧʨʠ 

ʨʘʙʦʪʝ ʚʝʪʨʷʥʳʭ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ; ʂʇɼ ʚʝʪʨʷʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʥʠʟʦʢ, 

ʫʚʝʣʠʯʠʪʴ ʝʛʦ ʦʯʝʥʴ ʩʣʦʞʥʦ; ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ                                   

ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, (ʚʳʰʝ, ʯʝʤ ʮʝʥʘ ʩʝʪʝʚʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ); 

ʦʢʫʧʘʝʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʨʦʩʪʦʤ ʝʛʦ ʤʦʱʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ. 
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ʕʥʝʨʛʠʷ ʚʦʜʳ (ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʣʦʧʘʩʪʠ ʛʠʜʨʦʪʫʨʙʠʥʳ ʥʘʧʦʨ ʚʦʜʳ, 

ʧʨʠʚʦʜʠʪ ʝʝ ʚʦ ʚʨʘʱʝʥʠʝ, ʘ ʛʠʜʨʦʪʫʨʙʠʥʘ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʫʜʫʯʠ ʩʦʝʜʠʥʝʥʘ 

ʩ ʛʝʥʝʨʘʪʦʨʦʤ, ʚʨʘʱʘʝʪ ʛʝʥʝʨʘʪʦʨ, ʢʦʪʦʨʳʡ ʚʳʨʘʙʘʪʳʚʘʝʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, 

ʧʦʜʘʚʘʝʤʫʶ ʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʫʶ ʩʪʘʥʮʠʶ, ʘ ʟʘʪʝʤ ʠ ʥʘ ʃʕʇ), ʟʘ ʩʯʝʪ 

ʢʦʪʦʨʦʡ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʚʳʨʘʙʘʪʳʚʘʶʪ ʦʢʦʣʦ 17-18% ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ                      

ʚ ʈʦʩʩʠʠ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 99% ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʙʘʟʝ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ ʩʪʨʘʥʝ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʝʜʦʪʚʨʘʱʘʝʪ 

ʩʞʠʛʘʥʠʝ ʦʢʦʣʦ 60 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ ʪʦʧʣʠʚʘ ʚ ʛʦʜ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʳʙʨʦʩ 

ʚ ʘʪʤʦʩʬʝʨʫ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ɹʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ 

ʤʘʥʝʚʨʝʥʥʦʩʪʠ (ʩʧʦʩʦʙʥʦʩʪʠ ʙʳʩʪʨʦ ʠʟʤʝʥʷʪʴ ʤʦʱʥʦʩʪʴ) ɻʕʉ ʧʦʢʨʳʚʘʶʪ 

ʧʠʢʦʚʫʶ ʯʘʩʪʴ ʛʨʘʬʠʢʘ ʥʘʛʨʫʟʦʢ, ʧʦʟʚʦʣʷʷ ʊʕʎ ʠ ɸʕʉ ʨʘʙʦʪʘʪʴ ʚ ʥʘʠʙʦʣʝʝ 

ʵʢʦʥʦʤʠʯʥʳʭ ʨʝʞʠʤʘʭ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʜʝʞʥʦʩʪʴ ʵʥʝʨʛʦʩʠʩʪʝʤʳ 

ʧʨʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʢʦʛʜʘ 

ʧʦʜʧʝʨʪʳʝ ʧʣʦʪʠʥʦʡ ʚʦʜʳ ʨʘʟʣʠʚʘʶʪʩʷ ʥʘ ʜʝʩʷʪʢʠ, ʩʦʪʥʠ ʢʚʘʜʨʘʪʥʳʭ 

ʢʠʣʦʤʝʪʨʦʚ, ʟʘʪʘʧʣʠʚʘʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʇʦʤʠʤʦ ʟʘʪʦʧʣʝʥʠʷ ʚ ʧʨʠʙʨʝʞʥʦʡ ʧʦʣʦʩʝ ʤʝʥʷʝʪʩʷ ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 

ʆʥʠ ʠʣʠ ʚʳʭʦʜʷʪ ʥʘʨʫʞʫ, ʠʣʠ ʧʦʜʩʪʫʧʘʶʪ ʙʣʠʟʢʦ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ,                       

ʥʝ ʜʘʚʘʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʝʤʣʠ ʧʦ 

ʥʘʟʥʘʯʝʥʠʶ. 

ʕʥʝʨʛʠʷ ʩʦʣʥʮʘ (ʩʛʫʱʝʥʠʝ ʧʦʪʦʢʘ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ, ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʝ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ), ʧʦʟʚʦʣʷʝʪ ʩ ʧʦʤʦʱʴʶ ʩʦʣʥʝʯʥʳʭ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ (ʉʕʉ) ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʩʦʣʥʝʯʥʫʶ ʵʥʝʨʛʠʶ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʡ 

ʪʦʢ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʦʩʥʦʚʝ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ʀʭ ʦʩʥʦʚʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʩʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ, ʥʝʨʝʜʢʦ ʟʘʥʠʤʘʶʱʠʝ ʜʦʚʦʣʴʥʦ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʬʝʨʝ, ʥʦ ʠ ʚ ʯʘʩʪʥʦʤ ʩʝʢʪʦʨʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʵʣʝʢʪʨʠʯʝʩʪʚʦʤ ʚʩʝ ʜʦʤʘʰʥʝʝ 

ʭʦʟʷʡʩʪʚʦ. ʇʦ ʜʘʥʥʳʤ ʥʘ 2021 ʛʦʜ ʜʦʣʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ                                      

ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʩʪʨʘʥʳ ʩʦʩʪʘʚʠʣʘ 0,71% ʦʪ ʚʩʝʡ ʤʦʱʥʦʩʪʠ. ʉʘʤʳʝ ʤʦʱʥʳʝ 

ʉʕʉ ʈʦʩʩʠʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ, ʚ ʉʘʤʘʨʩʢʦʡ, 

ɸʩʪʨʘʭʘʥʩʢʦʡ ʠ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʷʭ. ʅʘʨʷʜʫ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 
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ʧʨʝʠʤʫʱʝʩʪʚ ʩʦʣʥʝʯʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ: ʞʠʪʝʣʠ ɿʝʤʣʠ ʤʦʛʫʪ                                  

ʥʝ ʙʝʩʧʦʢʦʠʪʩʷ ʦʙ ʠʩʪʦʱʝʥʠʠ ʩʦʣʥʝʯʥʦʛʦ ʨʝʩʫʨʩʘ ʝʱʝ ʜʦʩʪʘʪʦʯʥʦ 

ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʵʪʠ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʟʝʤʣʠ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ, ʟʚʫʢʦʠʟʦʣʷʮʠʷ ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʳʩʦʢʘʷ, ʨʘʙʦʪʘʶʪ ʙʝʩʰʫʤʥʦ, ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʘʥʝʣʝʡ 

ʩʦʭʨʘʥʷʝʪʩʷ ʜʦ 25 ʣʝʪ, ʩʫʱʝʩʪʚʫʝʪ ʠ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ: ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʚʠʩʠʪ 

ʦʪ ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʛʝʣʠʦ ʩʪʘʥʮʠʡ ï ʫʙʦʨʢʘ ʧʳʣʠ, ʟʘʱʠʪʘ ʦʪ ʧʝʨʝʛʨʝʚʘ, ʧʘʛʫʙʥʦʝ 

ʚʣʠ̫ʥʠʝ ʥʘ ʧʨʦʣʝʪʘʶʱʠʭ ʥʘʜ ʧʘʥʝʣʴʶ ʧʪʠʮ, ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ.  ʅʝʩʤʦʪʨʷ 

ʥʘ ʥʝʜʦʩʪʘʪʢʠ ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ ʠʜʝʘʣʴʥʘ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʥʘʨʫʰʘʝʪ 

ʨʘʚʥʦʚʝʩʠʷ ʚ ʧʨʠʨʦʜʝ ʠ ʙʣʘʛʦʜʘʨʷ ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʨʦʛʨʝʩʩʫ ʩʪʘʥʝʪ ʤʠʨʦʚʳʤ 

ʣʠʜʝʨʦʤ ʚ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʝ.   

ɻʝʦʪʝʨʤʘʣʴʥʘʷ ʵʥʝʨʛʠʷ (ʠʩʧʦʣʴʟʫʝʪ ʪʝʧʣʦ ɿʝʤʣʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʵʣʝʢʪʨʠʯʝʩʪʚʘ). ʊʝʤʧʝʨʘʪʫʨʘ ʥʝʜʨ ʧʦʟʚʦʣʷʝʪ ʥʘʛʨʝʚʘʪʴ ʚʝʨʭʥʠʝ ʩʣʦʠ ɿʝʤʣʠ                   

ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ. ʀʟʚʣʝʢʘʶʪ ʛʝʦʪʝʨʤʘʣʴʥʫʶ ʵʥʝʨʛʠʶ ʛʨʫʥʪʘ ʩ ʧʦʤʦʱʴʶ 

ʤʝʣʢʠʭ ʩʢʚʘʞʠʥ. ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʩʢʚʘʞʠʥʝ ʚʦʟʨʘʩʪʘʝʪ ʚ ʩʨʝʜʥʝʤ ʥʘ 1 ʛʨʘʜʫʩ 

ʎʝʣʴʩʠʷ ʢʘʞʜʳʝ 36 ʤʝʪʨʦʚ. ʕʪʦ ʪʝʧʣʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʚʠʜʝ 

ʧʘʨʘ ʠʣʠ ʛʦʨʷʯʝʡ ʚʦʜʳ. ʊʝʧʣʦʚʦʡ ʧʦʪʦʢ, ʪʝʢʫʱʝʡ ʠʟ ʥʝʜʨ ɿʝʤʣʠ ʩʦʩʪʘʚʣʷʝʪ 

400 ʪʳʩ. ʊɺʪʯ ʚ ʛʦʜ ï ʵʪʦ ʚ 17 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʚʳʨʘʙʦʪʢʘ ʚʩʝʡ ʤʠʨʦʚʦʡ 

ʵʥʝʨʛʝʪʠʢʠ. ɼʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʭʘʨʘʢʪʝʨʝʥ 

ʫʤʝʨʝʥʥʳʡ ʫʨʦʚʝʥʴ ʚʳʙʨʦʩʦʚ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʤʝʥʴʰʝ,                                           

ʯʝʤ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʩʢʦʧʘʝʤʦʛʦ 

ʪʦʧʣʠʚʘ, ʥʦ ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʚʠʜʘ ʵʥʝʨʛʠʠ ʚ ʙʣʠʞʘʡʰʝʤ 

ʙʫʜʫʱʝʤ ʨʝʘʣʴʥʦ ʪʦʣʴʢʦ ʪʘʤ, ʛʜʝ ʦʙʥʘʨʫʞʝʥʳ ʟʘʤʝʪʥʳʝ ʛʝʦʪʝʨʤʘʣʴʥʳʝ 

ʘʥʦʤʘʣʠʠ. 

ɹʠʦʵʥʝʨʛʝʪʠʢʘ (ʪʝʧʣʦ, ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʠ ʪʦʧʣʠʚʦ ʤʦʛʫʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ 

ʠʟ ʪʚʝʨʜʦʡ, ʞʠʜʢʦʡ ʠ ʛʘʟʦʦʙʨʘʟʥʦʡ ʙʠʦʤʘʩʩʳ, ʚ ʢʘʯʝʩʪʚʝ ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ 

ʩʳʨʴʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʪʭʦʜʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ). 

ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ 

ʩʯʠʪʘʶʪ ʚʦʜʦʨʦʩʣʠ. ɺʦ-ʧʝʨʚʳʭ, ʚʦʜʥʳʝ ʨʘʩʪʝʥʠʷ ʦʪʜʘʶʪ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ 
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ʨʝʩʫʨʩʦʚ, ʯʝʤ ʥʘʟʝʤʥʳʝ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʠʭ ʣʝʛʢʦ ʤʦʞʥʦ ʧʦʜʚʝʨʛʥʫʪʴ ʚʪʦʨʠʯʥʦʡ 

ʦʙʨʘʙʦʪʢʝ, ʝʩʣʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʷ.  

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʥʘʯʘʣʘ ʩʚʦʝ ʨʘʟʚʠʪʠʝ                    

ʚ ʨʝʛʠʦʥʘʭ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʨʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ ʩʯʠʪʘʣʩʷ ʥʘʠʙʦʣʴʰʠʤ. ʕʪʦ, ʥʘʧʨʠʤʝʨ, ɸʩʪʨʘʭʘʥʩʢʘʷ ʠ ʆʨʝʥʙʫʨʛʩʢʠʝ 

ʦʙʣʘʩʪʠ, ʂʨʳʤ ʠ ɸʣʪʘʡ. ɻʜʝ-ʪʦ - ʤʥʦʛʦ ʩʦʣʥʮʘ, ʛʜʝ-ʪʦ ʚ ʩʪʝʧʷʭ - ʧʦʩʪʦʷʥʥʳʡ 

ʚʝʪʝʨ - ʪʦ, ʯʪʦ ʥʫʞʥʦ ʜʣʷ ʩʦʣʥʝʯʥʳʭ ʠ ʚʝʪʨʷʥʳʭ ʩʪʘʥʮʠʡ. ʅʦ ʩ ʨʘʟʚʠʪʠʝʤ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʩ ʨʦʩʪʦʤ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ, ʩ ʫʭʫʜʰʝʥʠʝʤ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʣʝʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʨʘʩʰʠʨʠʣʦ 

ʩʚʦʠ ʪʝʨʨʠʪʦʨʠʠ ʠ ʪʝʧʝʨʴ ʚʦʟʤʦʞʥʦʩʪʴ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʝʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ                  

ʣʶʙʦʤ ʨʝʛʠʦʥʝ ʈʦʩʩʠʠ. 

ʏʝʣʷʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ ʦʪʥʦʩʠʪʩʷ ʢ ʵʥʝʨʛʦʜʝʬʠʮʠʪʥʳʤ ʨʝʛʠʦʥʘʤ, 

ʧʦʵʪʦʤʫ ʥʘ ʤʝʩʪʥʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʨʳʥʢʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʝʥʠʷ                

ʟʘ ʧʦʛʦʜʦʡ ʛʦʨʦʜ ʏʝʣʷʙʠʥʩʢ ʚʦʰʝʣ ʚ ʜʝʩʷʪʢʫ ʩʘʤʳʭ ʩʦʣʥʝʯʥʳʭ ʤʝʛʘʧʦʣʠʩʦʚ. 

ɿʜʝʩʴ ʬʠʢʩʠʨʫʝʪʩʷ 2066 ʩʦʣʥʝʯʥʳʭ ʯʘʩʦʚ ʚ ʛʦʜʫ. ʇʨʠ ʵʪʦʤ ʩʘʤʳʤ ʩʦʣʥʝʯʥʳʤ 

ʛʦʨʦʜʦʤ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʯʠʪʘʝʪʩʷ ʛʦʨʦʜ ʊʨʦʠʮʢ, ʛʜʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 

2218 ʩʦʣʥʝʯʥʳʭ ʯʘʩʦʚ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʂʨʘʩʥʦʜʘʨʦʤ, ʛʜʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 

ʪʦʣʴʢʦ 2139 ʜʥʝʡ). ʇʦʵʪʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ                                   

ʚ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʯʠʪʘʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ. ʇʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ 

ʧʦʣʦʞʝʥʠʶ ʦʩʥʦʚʥʘʷ ʚʝʣʠʯʠʥʘ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʧʦʩʪʫʧʘʝʪ ʚ ʣʝʪʥʠʝ                      

ʠ ʚʝʩʝʥʥʝ-ʦʩʝʥʥʠʝ ʤʝʩʷʮʳ. ʇʦ ʜʘʥʥʳʤ ʤʝʪʝʦʩʪʘʥʮʠʠ ʛʦʨʦʜʘ ʏʝʣʷʙʠʥʩʢʘ 

ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʤʝʩʷʮʘʤ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

- ʦʢʦʣʦ 80% ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʘʧʨʝʣʴ-ʩʝʥʪʷʙʨʴ; 

- ʦʢʦʣʦ 20% ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʝʢʘʙʨʴ-ʤʘʨʪ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʣʝʜʫʶʱʠʤʠ 

ʬʘʢʪʦʨʘʤʠ: ʚ ʛʦʨʦʜʘʭ ʠ ʥʘ ʪʨʘʩʩʘʭ ʩ ʧʦʤʦʱʴʶ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ 

ʟʘʨʷʞʘʶʪʩʷ ʬʦʥʘʨʠ ʥʘ ʦʩʪʘʥʦʚʢʘʭ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʝʰʝʭʦʜʥʳʝ 
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ʩʚʝʪʦʬʦʨʳ, ʦʜʥʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʜʥʷ ʦʢʘʟʳʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʟʘʨʷʜʠʪʴ 

ʙʘʪʘʨʝʶ ʥʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ.  

ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʚ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ ʠʤʝʝʪʩʷ ʚ 

ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʘʭ, ʪʦ ʩ ʵʥʝʨʛʠʝʡ ʚʝʪʨʘ ʜʝʣʘ ʥʘ ʋʨʘʣʝ ʩʣʦʞʥʝʝ.                     

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʚʝʪʨʦʫʩʪʘʥʦʚʢʠ 

ʪʨʝʭʣʦʧʘʩʪʥʳʝ, ʚʝʪʝʨ ʥʫʞʝʥ ʙʦʣʝʝ 5ʤ/ʩ. ɺ ʏʝʣʷʙʠʥʩʢʝ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ 

ʚʝʪʨʘ 3-4 ʤ/ʩ ʠ ʵʪʦʛʦ ʤʘʣʦ ʜʣʷ ʨʘʙʦʪʳ ɺʕʋ. ʆʜʥʘʢʦ ʩʝʡʯʘʩ ʩʫʱʝʩʪʚʫʝʪ 

ʪʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦ-ʦʩʝʚʳʭ ʚʝʪʨʦʫʩʪʘʥʦʚʦʢ, ʢʦʪʦʨʳʝ 

ʨʘʙʦʪʘʶʪ ʧʨʠ ʤʘʣʳʭ ʩʢʦʨʦʩʪʷʭ. ɺ ʵʪʠʭ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʭ ʦʩʴ ʚʨʘʱʝʥʠʷ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʜʦʩʪʘʪʦʯʥʦ 

ʥʝʙʦʣʴʰʦʛʦ ʧʦʨʳʚʘ ʚʝʪʨʘ, ʯʪʦʙʳ ʦʥʘ ʟʘʨʘʙʦʪʘʣʘ. 

ʉʘʤʳʡ ʜʝʰʝʚʳʡ ʚʠʜ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ï ʵʪʦ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ. 

ɺ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʢʦʣʦ 10 000 ʨʝʢ, 98% ʠʟ ʥʠʭ ʵʪʦ ʤʘʣʳʝ ʨʝʢʠ, 

ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʤʝʥʝʝ 10 ʢʤ. ʂʨʫʧʥʳʭ ɻʕʉ ʟʜʝʩʴ ʥʝʪ ʠ ʥʝʛʜʝ ʩʪʨʦʠʪʴ. ʊʘʢ 

ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʡ ʬʦʨʤʘʪ ʜʣʷ ʥʘʰʝʛʦ ʨʝʛʠʦʥʘ ï ʵʪʦ ʤʠʥʠ ɻʕʉ. 

ɻʠʜʨʘʚʣʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 500 ʚʘʪʪ, ʩ ʫʯʝʪʦʤ ʂʇɼ ʪʫʨʙʠʥʢʠ                 

ʠ ʛʝʥʝʨʘʪʦʨʘ ʩ ʵʪʦ ʨʫʯʝʡʢʘ ʤʦʞʥʦ ʩʥʷʪʴ 200-250 ʚʘʪʪ, ʪʦ ʝʩʪʴ ʥʘ ʟʘʨʷʜʢʫ 

ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ ʠ ʩʚʝʪʦʜʠʦʜʥʦʝ ʦʩʚʝʱʝʥʠʝ ʭʚʘʪʠʪ. ʕʪʦ ʦʯʝʥʴ ʭʦʨʦʰʦ 

ʜʣʷ ʦʪʜʘʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʛʜʝ ʤʦʞʥʦ ʩʪʘʚʠʪʴ ʤʠʥʠɻʕʉ. ʅʝʙʦʣʴʰʠʭ ɻʕʉ 

ʙʳʣʦ ʦʯʝʥʴ ʤʥʦʛʦ ʥʘ ʖʞʥʦʤ ʋʨʘʣʝ ʠ ʝʩʣʠ ʠʭ ʩʝʡʯʘʩ ʚʦʩʩʪʘʥʦʚʠʪʴ, ʪʦ ʤʦʞʥʦ 

ʦʙʝʩʧʝʯʠʪʴ ʵʥʝʨʛʠʝʡ ʥʝʙʦʣʴʰʠʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʳ. ʋʯʠʪʳʚʘʷ,                             

ʯʪʦ ʫʩʪʘʥʦʚʢʘ ʤʠʥʠɻʕʉ ʟʘʥʠʤʘʝʪ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ, ʥʘʣʠʯʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʢ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʥʘ ʖʞʥʦʤ ʋʨʘʣʝ ʦʩʪʘʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʚ ʙʫʜʫʱʝʤ. 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʘʚʪʦʨʦʤ ʙʳʣ ʩʜʝʣʘʥ ʨʘʩʯʝʪ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʩʦʣʥʝʯʥʦʡ ʩʪʘʮʠʠ ʚ ʞʠʣʦʤ ʜʦʤʝ 

ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɽʩʣʠ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʨʫʧʥʦʡ ʉʕʉ ʚ ʏʝʣʷʙʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʥʝʦʙʭʦʜʠʤʳ ʙʦʣʴʰʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ, ʚʳʜʝʣʝʥʠʝ 

ʧʦʜʭʦʜʷʱʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʥʦ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʦʣʥʝʯʥʳʭ ʩʪʘʥʮʠʡ                       

ʚ ʞʠʣʦʤ ʜʦʤʝ ʥʘʰ ʨʝʛʠʦʥ ʧʦ ʧʨʠʨʦʜʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚʧʦʣʥʝ ʧʦʜʭʦʜʠʪ. 
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ʈʘʩʩʯʠʪʘʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʩʦʣʥʝʯʥʳʭ 

ʧʘʥʝʣʝʡ ʚ ʯʘʩʪʥʦʤ ʜʦʤʝ. ʇʦʵʪʘʧʥʳʡ ʧʨʦʮʝʩʩ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʉʕʉ 

ʥʘ ʜʦʤʘʰʥʝʤ ʫʯʘʩʪʢʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʳʙʦʨʘ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʩʥʘʙʞʝʥʠʷ, ʝʩʣʠ ʝʩʪʴ ʧʨʦʙʣʝʤʳ ʚ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʠʣʠ ʚʳʙʦʨʘ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʜʣʷ ʚʥʦʚʴ 

ʚʚʦʜʠʤʦʛʦ ʦʙʲʝʢʪʘ, ʧʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʝʪʩʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʨʘʩʩʪʦʷʥʠʝ. 

ɺʦʧʨʦʩ ʫʩʪʘʥʦʚʢʠ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʦʟʥʠʢʘʝʪ ʫ ʣʶʜʝʡ, 

ʯʴʠ ʜʦʤʘ ʫʜʘʣʝʥʳ ʦʪ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ (ʃʕʇ), ʣʠʙʦ ʠʩʧʳʪʳʚʘʶʪ 

ʧʝʨʝʙʦʠ ʩ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ. ʈʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 

ʫʩʪʘʥʦʚʢʠ ʉʕʉ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʫʜʘʣʝʥʥʦʩʪʠ ʃʕʇ. ʋʩʪʘʥʘʚʣʠʚʘʪʴ 

ʉʕʉ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʃʕʇ ʚʳʛʦʜʥʝʝ, ʢʦʛʜʘ ʦʙʲʝʢʪ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ 

ʫʜʘʣʝʥ ʥʘ 1-1,5 ʢʤ. ɺʪʦʨʳʤ ʵʪʘʧʦʤ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʩʦʣʥʝʯʥʦʡ ʩʪʘʥʮʠʠ 

ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ ʚ ʩʠʩʪʝʤʝ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʜʦʤʘ, ʥʦʤʠʥʘʣʴʥʫʶ ʤʦʱʥʦʩʪʴ ʤʦʜʫʣʷ                    

ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʠʥʩʦʣʷʮʠʠ ʜʣʷ ʥʘʰʝʡ ʤʝʩʪʥʦʩʪʠ. ʃʫʯʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ, 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʜʦʤʘ, ʷʚʣʷʝʪʩʷ ʩʨʝʜʥʝʩʫʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʢɺʪʯ. ʊʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʘʢ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ 

ʦʙʲʝʢʪʘ ʧʦ ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝ ʩʦʚʩʝʤ ʧʦʜʭʦʜʠʪ                    

ʜʣʷ ʨʘʩʯʝʪʘ, ʪʘʢ ʢʘʢ ʥʝ ʦʪʨʘʞʘʝʪ ʩʧʝʮʠʬʠʢʫ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʜʦʤʘ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʠʥʩʦʣʷʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ 

ʤʦʜʫʣʷ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ʆʥ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʫʯʠʪʳʚʘʝʪ ʚʣʠʷʥʠʝ ʩʦʣʥʝʯʥʳʭ ʠ ʧʘʩʤʫʨʥʳʭ 

ʜʥʝʡ, ʩʝʟʦʥʥʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʚʝʪʦʚʦʛʦ ʜʥʷ. ɺʝʣʠʯʠʥʫ ʙʝʨʫʪ                           

ʠʟ ʩʧʨʘʚʦʯʥʠʢʘ. ɼʣʷ ʏʝʣʷʙʠʥʩʢʘ ʩʨʝʜʥʷʷ ʠʥʩʦʣʷʮʠʷ ʨʘʚʥʘ ï 3,83 ʢɺʪʯ/ʤ2; 

ʕʥʝʨʛʦʝʤʢʦʩʪʴ ʜʦʤʘ 5ʢɺʪʯ ʚ ʩʫʪʢʠ ʠʣʠ 150 ʢɺʪʯ ʚ ʤʝʩʷʮ. ʊʨʝʪʠʡ ʵʪʘʧ ï 

ʨʘʩʯʝʪ ʤʦʱʥʦʩʪʠ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ ʩ ʫʯʝʪʦʤ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ 

ʧʦʪʨʝʙʣʝʥʠʷ. ʇʨʦʚʝʜʝʤ ʥʝʩʣʦʞʥʳʡ ʨʘʩʯʝʪ. ɺʳʙʝʨʝʤ ʩʦʣʥʝʯʥʫʶ ʧʘʥʝʣʴ 

ʤʦʱʥʦʩʪʴʶ 200ɺʪ.  

ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʚʳʨʘʙʦʪʢʘ ʦʜʥʦʡ ʩʦʣʥʝʯʥʦʡ ʧʘʥʝʣʴʶ: 
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200ɺʪ*3,83*30 ʜʥ. = 22 980 ɺʪ*ʯ. 

150 000ɺʪʯ/22 980ɺʪʯ = 6,5 ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ. ʊʦ ʝʩʪʴ ʧʨʠ ʫʩʣʦʚʠʠ, 

ʢʦʛʜʘ ʦʙʲʝʢʪ ʙʫʜʝʪ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴʩʷ ʢʨʫʛʣʦʛʦʜʠʯʥʦ, ʢʦʣʠʯʝʩʪʚʦ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʭʫʜʰʠʭ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ, ʦʢʨʫʛʣʷʝʤ ʚ ʙʦʣʴʰʫʶ ʩʪʦʨʦʥʫ, ʟʥʘʯʠʪ ʥʝʦʙʭʦʜʠʤʦ 7 ʤʦʜʫʣʝʡ 

ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ.  

ʏʝʪʚʝʨʪʳʡ ʵʪʘʧ ï ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ 

(ɸɹ). ɺ ʘʚʪʦʥʦʤʥʳʭ ʩʦʣʥʝʯʥʳʭ ʩʠʩʪʝʤʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʦʩʦʙʳʝ ʙʘʪʘʨʝʠ ï 

ʛʝʣʠʝʚʳʝ, ʟʘʢʨʳʪʦʛʦ ʪʠʧʘ, ʛʝʨʤʝʪʠʯʥʳʝ, ʥʝʦʙʩʣʫʞʠʚʘʝʤʳʝ, ʩʨʦʢʦʤ 

ʵʢʩʧʣʫʘʪʘʮʠʠ 10-12 ʣʝʪ. ɼʣʷ ʨʘʩʯʝʪʘ ʦʙʱʝʡ ʝʤʢʦʩʪʠ ʠʣʠ ʢʦʣʠʯʝʩʪʚʘ ɸɹ 

ʥʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʪʝʤ, ʯʪʦ ʛʣʫʙʠʥʘ ʨʘʟʨʷʜʘ ʥʝ ʜʦʣʞʥʘ 

ʧʨʝʚʳʰʘʪʴ 50% . ɼʣʷ ʥʘʰʝʛʦ ʧʨʠʤʝʨʘ ʦʙʱʘʷ ʝʤʢʦʩʪʴ ɸɹ ʩʦʩʪʘʚʠʪ:  

1) 5000ɺʪ*ʯ +50%=5000+2500=7500ɺʪ*ʯ 

2) 7500ɺʪ*ʯ/ 12ɺ= 625ɸ*ʯ, 

ʛʜʝ 12ɺ- ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ (ʥʘʧʨʷʞʝʥʠʝ ʩʦʣʥʝʯʥʦʡ ʧʘʥʝʣʠ), 

625ɸ*ʯ ïʦʙʱʘʷ ʝʤʢʦʩʪʴ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ ʩʦʣʥʝʯʥʦʛʦ ʤʦʜʫʣʷ. 

ɽʩʣʠ ʤʳ ʚʳʙʠʨʘʝʤ ɸɹ ʜʣʷ ʥʘʰʝʛʦ ʜʦʤʘ ʝʤʢʦʩʪʴʶ 200ɸ*ʯ,                                           

ʪʦ ʥʘʤ ʧʦʥʘʜʦʙʠʪʴʩʷ 625ɸ*ʯ/200ɸ*ʯ= 3,1-4 ʰʪʫʢʠ. ʇʨʠʯʝʤ ʦʢʨʫʛʣʝʥʠʝ                       

ʚ ʙʦʣʴʰʫʶ ʩʪʦʨʦʥʫ ʥʝ ʙʫʜʝʪ ʣʠʰʥʠʤ, ʧʦʩʢʦʣʴʢʫ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʝʤʢʦʩʪʴ 

ʩʥʠʟʠʪ ʛʣʫʙʠʥʫ ʨʘʟʨʷʜʘ ʥʘ ʢʘʞʜʦʡ ɸɹ, ʘ  ʟʥʘʯʠʪ, ʫʚʝʣʠʯʠʪ ʩʨʦʢ ʩʣʫʞʙʳ 

ʙʘʪʘʨʝʡ. 

ʀ ʧʦʩʣʝʜʥʠʡ ʧʷʪʳʡ ʵʪʘʧ ʚʳʙʦʨʘ ï ʚʳʙʦʨ ʠʥʚʝʨʪʦʨʘ. ʀʥʚʝʨʪʦʨ ï 

ʧʨʠʙʦʨ, ʧʨʝʦʙʨʘʟʦʚʳʚʘʶʱʠʡ ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʧʦʩʪʫʧʘʶʱʝʝ ʦʪ ɸɹ,               

ʚ ʧʝʨʝʤʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 220ɺ, ʦʪ ʢʦʪʦʨʦʛʦ ʨʘʙʦʪʘʶʪ ʚʩʝ ʙʳʪʦʚʳʝ ʧʨʠʙʦʨʳ 

ʚ ʜʦʤʝ. ʅʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʠʥʚʝʨʪʦʨʘ ʜʣʷ ʦʙʲʝʢʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ                       

ʢʘʢ ʤʦʱʥʦʩʪʴ ʧʦʪʨʝʙʣʝʥʠʷ ʧʦʩʪʦʷʥʥʦ ʨʘʙʦʪʘʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʘʥʥʦʛʦ 

ʦʙʲʝʢʪʘ.  

ɼʣʷ ʥʘʰʝʛʦ ʩʣʫʯʘʷ ʤʳ ʚʳʙʨʘʣʠ ʛʠʙʨʠʜʥʳʡ ʠʥʚʝʨʪʦʨ ʩ ʥʦʤʠʥʘʣʴʥʦʡ 

ʤʦʱʥʦʩʪʴʶ ʈ=5000ɺʪ. ɼʘʥʥʳʡ ʠʥʚʝʨʪʦʨ ʤʦʞʝʪ ʙʨʘʪʴ ʥʝʜʦʩʪʘʶʱʫʶ ʵʥʝʨʛʠʶ 

ʠʟ ʩʝʪʠ, ʘ ʪʘʢʞʝ ʦʪʜʘʚʘʪʴ ʠʟʣʠʰʢʠ ʵʥʝʨʛʠʠ ʚ ʩʝʪʴ. 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʘ, ʫʯʠʪʳʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʩʦʣʥʝʯʥʦʡ ʩʪʘʥʮʠʠ, ʚʳʙʠʨʘʝʤ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʦʧʪʠʤʘʣʴʥʦʝ ʧʦ ʮʝʥʘʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝ. ʉʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ ʜʣʷ ʥʘʰʝʛʦ ʧʨʠʤʝʨʘ ʩʦʣʥʝʯʥʦʡ ʩʪʘʥʮʠʠ 

ʜʣʷ ʞʠʣʦʛʦ ʜʦʤʘ ʩʦʩʪʘʚʠʣʘ 150 500 ʨʫʙʣʝʡ. ʇʨʦʚʝʨʠʤ ʯʝʨʝʟ ʩʢʦʣʴʢʦ                        

ʣʝʪ ʩʪʘʥʮʠʷ ʦʢʫʧʠʪʩʷ. ʉʨʝʜʥʠʡ ʩʨʦʢ ʩʣʫʞʙʳ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ ʩʦʩʪʘʚʣʷʝʪ 

25 ʣʝʪ, ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ ï ʜʦ 12 ʣʝʪ, ʧʦʵʪʦʤʫ ʧʦʩʣʝʜʥʠʭ ʥʘʜʦ ʙʫʜʝʪ 

ʜʦʢʫʧʠʪʴ ʚ ʪʝʯʝʥʠʝ ʩʨʦʢʘ ʩʣʫʞʙʳ ʧʘʥʝʣʝʡ, ʪʦʛʜʘ ʩʪʦʠʤʦʩʪʴ ʩʪʘʥʮʠʠ ʟʘ ʚʝʩʴ 

ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʩʪʘʚʠʪʴ ï 190 500 ʨʫʙʣʝʡ. 

ʆʙʱʘʷ ʥʘʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʩʦʩʪʘʚʠʪ- 25 ʣʝʪ *365 ʜʥʝʡ= 9125 

ʜʥʝʡ. 

ʈʘʩʭʦʜʳ ʚ ʜʝʥʴ ï 190 500 ʨʫʙ./ 9125= 20,17 ʨʫʙ. ʚ ʜʝʥʴ. 

ʈʘʩʩʯʠʪʘʝʤ, ʢʘʢ ʠʟʤʝʥʠʪʩʷ ʪʘʨʠʬ ʟʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʢʦʪʦʨʳʡ 

ʫʪʚʝʨʞʜʘʝʪʩʷ ʝʞʝʛʦʜʥʦ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʪʘʨʠʬʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ,                         

ʧʨʠ ʫʩʣʦʚʠʠ ʝʞʝʛʦʜʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʥʘ 10%. ʉʦʛʣʘʩʥʦ ʧʨʦʠʟʚʝʜʝʥʥʳʤ 

ʨʘʩʯʝʪʘʤ, ʜʝʣʘʝʤ ʚʳʚʦʜ, ʯʪʦ ʯʝʨʝʟ 22 ʛʦʜʘ ʩʨʝʜʩʪʚʘ, ʧʦʪʨʘʯʝʥʥʳʝ                          

ʥʘ ʩʦʣʥʝʯʥʫʶ ʩʪʘʥʮʠʶ ʧʦʣʥʦʩʪʴʶ ʚʝʨʥʫʪʴʩʷ ʠ ʥʘʯʥʝʪʩʷ ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ 

(ʪʘʨʠʬ ʟʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʚ 2044 ʛʦʜʫ ʙʫʜʝʪ ʨʘʚʝʥ 20,20 ʨʫʙʣʝʡ). ʇʨʠ ʙʦʣʝʝ 

ʚʳʩʦʢʠʭ ʩʪʘʚʢʘʭ ʥʘ ʪʘʨʠʬ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʩʦʢʨʘʪʠʪʩʷ. 

ɽʱʝ ʦʜʥʠʤ ʠʟ ʤʦʤʝʥʪʦʚ ʩʦʢʨʘʱʝʥʠʷ ʟʘʪʨʘʪ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʥʷʪʳʡ ʚ 2022 

ʛʦʜʫ ʟʘʢʦʥ ʦ ʤʠʢʨʦʛʝʥʝʨʘʮʠʠ. ʆʥ ʛʣʘʩʠʪ ʦ ʪʦʤ, ʯʪʦ ʚʣʘʜʝʣʴʮʘ ʯʘʩʪʥʳʭ ʜʦʤʦʚ, 

ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʤʦʛʫʪ ʧʨʦʜʘʚʘʪʴ ʝʝ ʠʟʣʠʰʢʠ. 

ʊʦ ʝʩʪʴ, ʵʥʝʨʛʠʷ, ʢʦʪʦʨʫʶ ʧʨʦʠʟʚʦʜʠʪ ʩʦʣʥʝʯʥʘʷ ʠʣʠ ʚʝʪʨʦʚʘʷ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ. ɺ ʩʣʫʯʘʝ ʩʥʠʞʝʥʠʷ 

ʧʦʪʨʝʙʣʝʥʠʷ, ʤʦʞʝʪ ʙʳʪʴ ʦʙʨʘʟʦʚʘʥ ʠʟʙʳʪʦʢ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʡ ʧʝʨʝʜʘʝʪʩʷ                        

ʚ ʩʝʪʴ. ʆʪʜʘʥʥʘʷ ʚ ʦʙʱʫʶ ʩʝʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ʦʧʣʘʯʠʚʘʝʪʩʷ ʧʦ ʪʘʢʦʤʫ                   

ʞʝ ʪʘʨʠʬʫ, ʯʪʦ ʠ ʢʫʧʣʝʥʥʘʷ. ʈʘʩʯʝʪʳ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʬʦʨʤʝ ʚʟʘʠʤʦʟʘʯʝʪʘ.                   

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʦʜʘʞʘ ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʦʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʝ ʦʪʥʦʩʠʪʩʷ                             

ʢ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʧʦʵʪʦʤʫ ʥʝ ʦʙʣʘʛʘʝʪʩʷ ʥʘʣʦʛʦʤ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʚ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʮʝʣʴʶ ʙʝʨʝʞʣʠʚʦʛʦ ʦʪʥʦʰʝʥʠʷ 

ʢ ʧʨʠʨʦʜʝ, ʵʢʦʥʦʤʠʠ ʩʚʦʠʭ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʳ                             

ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ. ʈʘʩʯʝʪʳ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʏʝʣʷʙʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʢʘ ʩʦʣʥʝʯʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʜʣʷ ʥʫʞʜ ʯʘʩʪʥʦʛʦ ʞʠʣʦʛʦ 

ʜʦʤʘ, ʩʢʦʨʝʝ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʘ ʥʝ ʜʣʷ ʫʜʝʰʝʚʣʝʥʠʷ ʪʘʨʠʬʘ ʟʘ ʵʣʝʢʪʨʠʯʝʩʢʫʶ 

ʵʥʝʨʛʠʶ, ʪʘʢ ʢʘʢ ʪʘʨʠʬ ʚ ʨʝʛʠʦʥʝ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʦʙʣʘʩʪʷʤʠ,                                 

ʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʧʝʨʝʨʳʚʦʚ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʦʪ ʩʝʪʠ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʧʝʨʝʛʨʫʟʢʘʤʠ ʠʟ-ʟʘ ʠʟʥʦʰʝʥʥʦʛʦ ʵʥʝʨʛʦʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʧʨʠʚʦʜʷʱʠʤ ʢ ʘʚʘʨʠʷʤ ʚ ʵʥʝʨʛʦʩʝʪʠ. ʆʜʥʘʢʦ, ʩʥʠʞʝʥʠʷ ʨʘʩʭʦʜʦʚ ʥʘ ʦʧʣʘʪʫ 

ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʪʝʧʝʨʴ ʚʦʟʤʦʞʥʦ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʲʝʢʪʦʚ 

ʤʠʢʨʦʛʝʥʝʨʘʮʠʠ, ʝʩʣʠ ʠʟʥʘʯʘʣʴʥʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʚʳʙʠʨʘʪʴ ʤʦʱʥʝʝ, ʩ ʫʯʝʪʦʤ ʙʫʜʫʱʝʡ ʧʨʦʜʘʞʠ ʠʟʣʠʰʢʦʚ 

ʵʥʝʨʛʠʠ.  

ʅʠ ʦʜʠʥ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʚ ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ 

ʧʦʣʥʦʩʪʴʶ ʚʟʷʪʴ ʥʘ ʩʝʙʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʨʘʩʪʫʱʝʡ ʧʦʪʨʝʙʥʦʩʪʠ 

ʯʝʣʦʚʝʯʝʩʪʚʘ. ʊʝʤ ʦʯʝʚʠʜʥʝʝ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʩʦʢʨʘʪʠʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʦʨʛʘʥʠʯʝʩʢʦʤ ʪʦʧʣʠʚʝ, ʩʥʠʟʠʪ 

ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʪʤʝʥʠʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʪʨʦʠʪʴ 

ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʚʳʨʘʙʦʪʢʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʨʷʜʦʤ ʩ ʪʝʨʨʠʪʦʨʠʝʡ ʝʝ ʧʦʪʨʝʙʣʝʥʠʷ. 

ʈʦʩʩʠʷ ʠ ʜʨʫʛʠʝ ʩʪʨʘʥʳ ʩʪʘʚʷʪ ʧʝʨʝʜ ʩʦʙʦʡ ʟʘʜʘʯʠ ʧʦ ʩʢʦʨʝʡʰʝʤʫ 

ʧʝʨʝʭʦʜʫ ʥʘ ʥʝʪʨʘʜʠʮʠʦʥʥʳʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ. 

ʋʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʠʟ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ, ʧʦʷʚʣʷʝʪʩʷ ʥʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʚʳʨʘʙʦʪʢʠ, 

ʧʝʨʝʜʘʯʠ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ. ɺ ʨʘʙʦʪʝ ʘʚʪʦʨ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʠʣ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ: ʵʥʝʨʛʠʠ ʚʝʪʨʘ, ʩʦʣʥʮʘ ʠ ʚʦʜʳ, ʧʨʦʚʝʣ 

ʨʘʩʯʝʪʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʚ ʞʠʣʦʤ ʜʦʤʝ ʩʦʣʥʝʯʥʦʡ ʩʪʘʥʮʠʠ.  
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ɺ ʟʘʢʣʶʯʝʥʠʠ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʫʜʫʱʝʝ ʵʥʝʨʛʝʪʠʢʠ                                     

ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʢʘʢ ʚ ʙʦʣʴʰʠʭ 

ʤʘʩʰʪʘʙʘʭ, ʪʘʢ ʠ ʤʘʣʳʭ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʥʝʨʛʠʠ ʚ ʥʝʙʦʣʴʰʠʭ 

ʜʦʤʦʚʣʘʜʝʥʠʷʭ.  

 

2. ʀʩʧʦʣʴʟʫʝʤʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ï ʥʝʪ. 

3. ʉʧʝʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ, 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ï ʥʝʪ. 

4. ʋʩʣʦʚʠʷ ʧʝʨʝʜʘʯʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠʣʠ ʝʸ ʧʨʦʜʘʞʠ ï ʟʘʢʣʶʯʝʥʠʝ 

ʜʦʛʦʚʦʨʘ. 
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ʉʈɽɼʅɽɽ ʆɹʑɽɽ ʆɹʈɸɿʆɺɸʅʀɽ 

 

ʌʀɿʀʂɸ, 

 

ɸɺʊʆʅʆʄʅɸʗ ʉʀʉʊɽʄɸ ʆɹɽɿɿɸʈɸɾʀɺɸʅʀʗ ʀ ʆʏʀʉʊʂʀ 

ɺʆɼʓ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʊɽʍʅʆʃʆɻʀʁ ʆɿʆʅʀʈʆɺɸʅʀʗ ʀ 

ʋʃʔʊʈɸʌʀʆʃɽʊʆɺʆʁ ʆɹʈɸɹʆʊʂʀ ɺʆɼʓ ɼʃʗ ɺʆɼʆʉʅɸɹɾɽʅʀʗ 

ʏɸʉʊʅʆɻʆ ɼʆʄɸ 

 

AUTONOMOUS WATER DISINFECTION AND PURIFICATION 

SYSTEM USING OZONATION AND ULTRAVIOLET WATER TREATMENT 

TECHNOLOGIES FOR PRIVATE HOME WATER SUPPLY 

 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

άɸʢʘʜʝʤʠʯʝʩʢʠʡ ʣʠʮʝʡ ˉ 95 ʛ. ʏʝʣʷʙʠʥʩʢʘά 
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ɹɹʂ  

ʅʦʤʝʨ ʆʌʕʈʅʠʆ:         25249 

ɼʘʪʘ ʨʝʛʠʩʪʨʘʮʠʠ: 21.12.2023 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʠʟʫʯʝʥʠʶ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʟʦʥʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʯʠʩʪʦʪʦʡ, ʧʦʩʢʦʣʴʢʫ ʚ ʧʨʦʮʝʩʩʝ ʨʝʘʢʮʠʡ ʦʥ ʨʘʟʣʘʛʘʝʪʩʷ ʥʘ ʤʦʣʝʢʫʣʷʨʥʳʡ                            

ʠ ʘʪʦʤʘʨʥʳʡ ʢʠʩʣʦʨʦʜ ʠ ʧʨʝʜʝʣʴʥʳʝ ʦʢʩʠʜʳ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʟʘʛʨʷʟʥʷʶʪ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʥʝ ʧʨʠʚʦʜʷʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʢʘʥʮʝʨʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ ʢʘʢ, 

ʥʘʧʨʠʤʝʨ, ʧʨʠ ʦʢʠʩʣʝʥʠʠ ʭʣʦʨʦʤ ʠʣʠ ʬʪʦʨʦʤ. ʀʥʜʠʚʠʜʫʘʣʴʥʦʝ ʞʠʣʠʱʥʦʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʧʨʦʞʠʚʘʥʠʷ. ʆʜʥʘʢʦ, 

ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʙʦʣʴʰʘʷ ʧʨʦʙʣʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ, ʢʦʪʦʨʫʶ ʚʦʟʤʦʞʥʦ ʨʝʰʠʪʴ ʧʦʩʨʝʜʩʪʚʦʤ 

ʦʟʦʥʠʨʦʚʘʥʠʷ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʟʦʥʘ                                     

ʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʤʠʢʨʦʬʣʦʨʫ ʚ ʩʠʩʪʝʤʘʭ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʚʦʜʳ, 

ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʟʜʘʥʠʷ ʦʙʝʟʟʘʨʘʞʠʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʜʣʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʯʘʩʪʥʦʛʦ ʜʦʤʘ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʦʟʦʥʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʞʸʩʪʢʦʛʦ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ. 

 

Abstract. The research work pays attention to the study of the possibilities                        

of using ozone, which has significant ecological purity, since in the process of reactions                           

it decomposes into molecular and atomic oxygen and marginal oxides, which, as a rule, 
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do not pollute the environment and do not lead to the formation of carcinogenic 

substances, such as during oxidation with chlorine or fluorine. Individual housing 

construction is characterized by more comfortable living conditions. However, in this 

regard, there is a big problem of organizing high-quality water supply in the private 

sector, which can be solved through ozonation. The aim of the work is to study the effects 

of ozone and ultraviolet radiation on microflora in water disinfection systems, as well                                          

as the development and creation of a disinfection system for the water supply of a private 

home based on ozonation technology and the use of harsh ultraviolet radiation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʆɿʆʅ ʆɿʆʅʀʈʆɺɸʅʀɽ, ʋʃʔʊʈɸʌʀʆʃɽʊʆɺʆɽ 

ʀɿʃʋʏɽʅʀɽ, ʀʅɼʀɺʀɼʋɸʃʔʅʆɽ ɾʀʃʀʑʅʆɽ ʉʊʈʆʀʊɽʃʔʉʊɺʆ, 

ɺʆɼʆʉʅɸɹɾɽʅʀɽ ʏɸʉʊʅʆɻʆ ʉɽʂʊʆʈɸ, ʆɹɽɿɿɸʈɸɾʀɺɸʅʀɽ ɺʆɼʓ 

 

Key words: OZONE OZONATION, ULTRAVIOLET RADIATION, INDIVIDUAL 

HOUSING CONSTRUCTION, PRIVATE SECTOR WATER SUPPLY, WATER 

DISINFECTION 

 

1. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʜʫʢʪʘ, ʦʙʣʘʩʪʴ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ, ʝʛʦ ʥʘʟʥʘʯʝʥʠʝ 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʦʟʦʥʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʨʘʩʰʠʨʠʣʘʩʴ. ɺʦ ʚʩʝʤ ʤʠʨʝ ʚʝʜʫʪʩʷ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʥʦʚʳʭ ʟʦʥ 

ʧʨʠʤʝʥʝʥʠʷ ʦʟʦʥʘ ʢʘʢ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʘʢ ʠ ʚ ʙʳʪʦʚʳʭ ʫʩʣʦʚʠʷʭ. 

ʆʩʥʦʚʥʳʤ ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʧʨʠʤʝʥʝʥʠʷ ʦʟʦʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʯʠʩʪʦʪʘ. ʇʦ ʩʨʘʚʥʝʥʠʶ                     

ʩ ʜʨʫʛʠʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʘʥʪʠʩʝʧʪʠʢʘʤʠ ʠ ʜʝʟʠʥʬʝʢʪʦʨʘʤʠ, ʦʟʦʥ ʚ ʧʨʦʮʝʩʩʝ 

ʨʝʘʢʮʠʡ ʨʘʟʣʘʛʘʝʪʩʷ ʥʘ ʤʦʣʝʢʫʣʷʨʥʳʡ ʠ ʘʪʦʤʘʨʥʳʡ ʢʠʩʣʦʨʦʜ ʠ ʧʨʝʜʝʣʴʥʳʝ 

ʦʢʩʠʜʳ. ʕʪʠ ʢʦʥʝʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʟʘʛʨʷʟʥʷʶʪ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʠ ʥʝ ʧʨʠʚʦʜʷʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʢʘʥʮʝʨʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ ʢʘʢ, ʥʘʧʨʠʤʝʨ, 

ʧʨʠ ʦʢʠʩʣʝʥʠʠ ʭʣʦʨʦʤ ʠʣʠ ʬʪʦʨʦʤ. ʄʥʦʛʦʢʨʘʪʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʜʦʢʘʟʘʣʠ, 

ʯʪʦ ʦʟʦʥʠʨʦʚʘʥʠʝ ʚʦʜʳ ʧʨʠʚʦʜʠʪ ʢ ʝʸ ʛʣʫʙʦʢʦʡ ʩʪʝʨʠʣʠʟʘʮʠʠ ʠ ʫʣʫʯʰʝʥʠʶ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʆʢʨʫʞʘʶʱʠʡ ʚʦʟʜʫʭ, ʦʜʥʠʤ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ 

ʢʦʪʦʨʦʛʦ ʠʤʝʝʪʩʷ ʢʠʩʣʦʨʦʜ, ʷʚʣʷʝʪʩʷ ʩʳʨʴʝʚʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʜʣʷ ʦʟʦʥʘ, 

ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʦʟʦʥ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʙʣʠʟʢʦʤ ʢʦʥʪʘʢʪʝ                               

ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠ ʥʝ ʪʨʝʙʫʝʪ ʜʦʙʘʚʦʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ                             

ʠʭ ʧʦʢʫʧʢʫ, ʩʦʭʨʘʥʝʥʠʝ ʠ ʜʦʩʪʘʚʢʫ, ʯʪʦ ʜʝʣʘʝʪ ʦʟʦʥʘʪʦʨ ʧʦʜʭʦʜʷʱʠʤ                       

ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʝʟʠʥʬʝʢʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ, ʚ ʩʚʷʟʠ ʩ ʩʦʟʜʘʥʠʝʤ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʞʠʚʘʥʠʷ,                         



˿ͭͪΦ 125 ͙ ͘ 606Φ ˹͍͙͎͊͊ͭͦͪ ͍ ͙͔ͣͪ ͙ͤ͊ͯ͟ ͙ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ Ѕ лоόслύϥнлно 

ʚʩʝ ʙʦʣʴʰʠʡ ʧʨʠʦʨʠʪʝʪ ʧʨʠʦʙʨʝʪʘʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʞʠʣʠʱʥʦʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ʆʜʥʘʢʦ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʙʦʣʴʰʘʷ ʧʨʦʙʣʝʤʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ.                              

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʪʜʘʸʪ ʧʨʝʜʧʦʯʪʝʥʠʝ 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʠ ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ.                                         

ʕʪʦ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʝ ʩʠʩʪʝʤʳ ʬʠʣʴʪʨʦʚ, ʦʙʝʟʟʘʨʘʞʠʚʘʶʱʠʝ ʭʠʤʠʯʝʩʢʠʝ 

ʩʦʝʜʠʥʝʥʠʷ ï ʦʥʠ ʪʨʝʙʫʶʪ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʟʘʤʝʥʳ ʘʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. ʇʨʠ ʨʝʰʝʥʠʠ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʟʦʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʠ ʦʯʠʩʪʢʠ ʚʦʜʳ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʙʳʪʦʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɽʩʪʝʩʪʚʝʥʥʦ,                                      

ʚʩʝ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʩʠʩʪʝʤʘʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʢʦʛʜʘ                       

ʦʥʦ ʦʨʛʘʥʠʟʫʝʪʩʷ ʟʘʙʦʨʦʤ ʚʦʜʳ ʠʟ ʩʢʚʘʞʠʥ ʠʣʠ ʢʦʣʦʜʮʝʚ. ʈʘʟʨʘʙʦʪʢʘ 

ʧʦʜʦʙʥʦʡ ʜʝʰʸʚʦʡ ʠ ʧʨʦʩʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʦʟʜʘʥʠʷ ʙʳʪʦʚʦʡ ʦʙʝʟʟʘʨʘʞʠʚʘʶʱʝʡ ʩʠʩʪʝʤʳ 

ʜʣʷ ʯʘʩʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʈʘʙʦʯʝʡ ʛʠʧʦʪʝʟʦʡ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʟʜʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʯʘʩʪʥʦʛʦ ʜʦʤʘ ʩ ʩʠʩʪʝʤʦʡ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʚʦʜʳ ʥʘ ʦʩʥʦʚʝ 

ʦʟʦʥʠʨʦʚʘʥʠʷ. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ 

ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʚʦʜʳ, ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʪʨʦʝʥʥʳʭ ʚ ʩʠʩʪʝʤʫ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʠʟʣʫʯʘʪʝʣʝʡ. ɺ ʨʘʙʦʪʝ ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʤ 

ʚʦʟʤʦʞʥʦʩʪʷʤ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʟʜʘʥʠʷ ʦʙʝʟʟʘʨʘʞʠʚʘʶʱʝʡ ʩʠʩʪʝʤʳ                          

ʜʣʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʯʘʩʪʥʦʛʦ ʜʦʤʘ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʦʟʦʥʠʨʦʚʘʥʠʷ 

ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʞʸʩʪʢʦʛʦ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʎʝʣʴʶ ʜʘʥʥʦʡ 

ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʮʠʠ ʙʳʪʦʚʦʡ ʦʙʝʟʟʘʨʘʞʠʚʘʶʱʝʡ 

ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʦʟʦʥʠʨʦʚʘʥʠʷ ʚʦʜʳ ʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʝʸ ʚ ʩʠʩʪʝʤʘʭ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝ ʨʷʜʘ ʟʘʜʘʯ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʨʘʟʨʘʙʦʪʢʘ ʩʦʙʩʪʚʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʩʠʩʪʝʤʳ ʬʠʣʴʪʨʘ ʜʣʷ ʦʯʠʩʪʢʠ                              

ʠ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʚʦʜʳ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ                                   

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʦʟʦʥʠʨʦʚʘʥʠʷ, ʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ 
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ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʝ ʨʘʙʦʯʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʬʠʣʴʪʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʟʦʥʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʜʣʷ ʦʯʠʩʪʢʠ ʠ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʚʦʜʳ. ʊʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʫʪʝʤ 

ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

ʚʦʜʳ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʦʯʠʩʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʠ ʧʦʩʣʝ 

ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 

ʆʟʦʥ (ʦʪ ʜʨʝʚʥʝʛʨʝʯʝʩʢʦʛʦ  ɕɤ ï ʧʘʭʥʫʱʠʡ) ï ʩʦʩʪʦʷʱʘʷ, ʠʟ 

ʪʨʸʭʘʪʦʤʥʳʭ ʤʦʣʝʢʫʣ O3, ʘʣʣʦʪʨʦʧʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʢʠʩʣʦʨʦʜʘ. ʇʨʠ 

ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ï ʛʦʣʫʙʦʡ ʛʘʟ. ʇʨʠ ʩʞʠʞʝʥʠʠ ʧʨʝʚʨʘʱʘʝʪʩʷ                                              

ʚ ʞʠʜʢʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦ-ʩʠʥʝʛʦ ʮʚʝʪʘ. ɺ ʪʚʸʨʜʦʤ ʚʠʜʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʪʸʤʥʦ-ʩʠʥʠʝ, ʧʨʘʢʪʠʯʝʩʢʠ ʯʸʨʥʳʝ ʢʨʠʩʪʘʣʣʳ. ʄʦʣʝʢʫʣʘ ʆ3 ʥʝʫʩʪʦʡʯʠʚʘ                     

ʠ ʧʨʠ ʜʦʩʪʘʪʦʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚ ʚʦʟʜʫʭʝ, ʠʣʠ ʚʦʜʝ, ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ ʟʘ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʤʠʥʫʪ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ O2                     

ʩ ʚʳʜʝʣʝʥʠʝʤ ʪʝʧʣʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʦʚʝʜʸʥʥʳʭ ʚʝʜʫʱʠʤʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ, 

ʤʝʭʘʥʠʟʤ ʚʦʟʜʝʡʩʪʚʠʷ ʦʟʦʥʘ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʨʘʩʢʨʳʪ. ʇʨʠ ʥʘʨʫʞʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʛʘʟʦʦʙʨʘʟʥʦʛʦ 

ʦʟʦʥʘ ʠ ʦʟʦʥʠʨʦʚʘʥʥʳʭ ʨʘʩʪʚʦʨʦʚ ʧʨʦʷʚʣʷʶʪʩʷ ʝʛʦ ʤʦʱʥʳʝ ʦʢʠʩʣʠʪʝʣʴʥʳʝ 

ʩʚʦʡʩʪʚʘ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʧʨʦʪʠʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʇʨʠʯʝʤ ʦʟʦʥ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʝʥ ʚʦ ʚʣʘʞʥʦʡ ʩʨʝʜʝ, ʪʘʢ ʢʘʢ ʧʨʠ ʨʘʟʣʦʞʝʥʠʠ ʦʟʦʥʘ ʚ ʚʦʜʝ 

ʦʙʨʘʟʫʝʪʩʷ ʚʳʩʦʢʦʨʝʘʢʮʠʦʥʥʳʡ ʛʠʜʨʦʢʩʠʣʴʥʳʡ ʨʘʜʠʢʘʣ. ʆʟʦʥ ʫʙʠʚʘʝʪ ʚʩʝ 

ʚʠʜʳ ʙʘʢʪʝʨʠʡ ʠ ʚʠʨʫʩʦʚ. ʂʨʦʤʝ ʙʦʣʴʰʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʫʥʠʯʪʦʞʝʥʠʷ 

ʙʘʢʪʝʨʠʡ ʦʟʦʥ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʚ ʫʥʠʯʪʦʞʝʥʠʠ ʩʧʦʨ, ʮʠʩʪ 

(ʧʣʦʪʥʳʝ ʦʙʦʣʦʯʢʠ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʚʦʢʨʫʛ ʦʜʥʦʢʣʝʪʦʯʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, 

ʥʘʧʨʠʤʝʨ, ʞʛʫʪʠʢʦʚʳʭ ʠ ʢʦʨʥʝʥʦʞʝʢ, ʧʨʠ ʠʭ ʨʘʟʤʥʦʞʝʥʠʠ, ʘ ʪʘʢʞʝ                           

ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʥʠʭ ʫʩʣʦʚʠʷʭ). ɽʩʪʴ ʪʘʢʞʝ ʜʘʥʥʳʝ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʦʟʦʥʘ ʩ ʧʨʦʪʝʠʥʘʤʠ. ʆʙʥʘʨʫʞʝʥʦ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʦʟʦʥʘ ʚʥʫʪʨʴ ʤʠʢʨʦʙʥʦʡ 

ʢʣʝʪʢʠ, ʚʩʪʫʧʣʝʥʠʝ ʝʛʦ ʚ ʨʝʘʢʮʠʶ ʩ ʚʝʱʝʩʪʚʘʤʠ ʮʠʪʦʧʣʘʟʤʳ.                                

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʦʚʝʜʝʥʦ ʠʩʧʳʪʘʥʠʝ ʙʘʢʪʝʨʠʮʠʜʥʳʭ ʩʚʦʡʩʪʚ 

ʦʟʦʥʠʨʦʚʘʥʥʦʡ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚ ʥʝʡ ʦʟʦʥʘ 4 ʤʛ/ʣ. 
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʥʦʝ ʧʦʜʘʚʣʝʥʠʝ ʨʦʩʪʘ ʢʦʣʦʥʠʡ 

ʩʪʘʬʠʣʦʢʦʢʢʘ, ʢʠʰʝʯʥʦʡ ʠ ʩʠʥʝʛʥʦʡʥʦʡ ʧʘʣʦʯʝʢ, ʧʨʦʪʝʝʚ, ʢʣʝʙʩʠʝʣʣʳ ʧʨʠ 

102ð104 ʂʆɽ/ʤʣ. ʇʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʢʦʣʠʯʝʩʪʚʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʦʢʦʣʦ 

105ð107 ʂʆɽ/ ʤʣ) ʦʪʤʝʯʘʝʪʩʷ ʠʭ ʯʘʩʪʠʯʥʘʷ ʠʥʘʢʪʠʚʘʮʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʦʟʦʥ ð ʚʳʩʦʢʦʨʝʘʢʪʦʛʝʥʥʦʝ ʭʠʤʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ. ʕʪʘ ʨʝʘʢʪʦʛʝʥʥʦʩʪʴ 

ʧʦʟʚʦʣʷʝʪ ʦʟʦʥʫ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʪʴ ʣʠʧʠʜʥʳʝ ʤʝʤʙʨʘʥʳ, ʯʪʦ ʩʥʠʞʘʝʪ                                                             

ʠʭ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʚ ʜʚʘ ʨʘʟʘ. ɺʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʩ ʵʪʠʤ 

ʩʚʷʟʘʥʦ ʚʣʠʷʥʠʝ ʦʟʦʥʘ ʥʘ ʦʪʜʝʣʴʥʳʝ ʧʘʪʦʛʝʥʥʳʝ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʝ                                                              

ʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ.  

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʧʦʣʫʯʝʥʠʷ ʦʟʦʥʘ ʚ ʜʦʩʪʘʪʦʯʥʳʭ 

ʢʦʣʠʯʝʩʪʚʘʭ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʕʣʝʢʪʨʦʣʠʪʠʯʝʩʢʠʡ ʤʝʪʦʜ 

ʩʠʥʪʝʟʘ ʦʟʦʥʘ ʠʟʚʝʩʪʝʥ ʜʘʚʥʦ, ʥʦ ʤʝʭʘʥʠʟʤ ʦʙʨʘʟʦʚʘʥʠʷ ʦʟʦʥʘ ʧʨʠ ʵʪʦʤ 

ʤʝʪʦʜʝ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʝʱʝ ʥʝ ʠʟʫʯʝʥ ʜʦ ʢʦʥʮʘ. ʌʦʪʦʭʠʤʠʯʝʩʢʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʦʟʦʥʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʤ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘ ʩʯʝʪ 

ʜʝʡʩʪʚʠʷ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ. ʕʣʝʢʪʨʦʩʠʥʪʝʟ ʦʟʦʥʘ ʚ ʢʦʨʦʥʥʦʤ ʨʘʟʨʷʜʝ 

ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʥʘʜʝʞʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʠʟ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʠ ʧʦʵʪʦʤʫ 

ʧʦʣʫʯʠʣ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʆʪʣʠʯʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʵʥʝʨʛʦʟʘʪʨʘʪ ʢ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʳʨʘʙʘʪʳʚʘʝʤʦʛʦ ʦʟʦʥʘ. ɽʩʣʠ ʠʩʭʦʜʠʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʧʨʠʙʦʨʘ, ʪʦ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤ ʤʝʪʦʜʦʤ, ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʢʦʨʦʥʥʦʛʦ 

ʨʘʟʨʷʜʘ.  

ʄʦʱʥʳʤ ʙʘʢʪʝʨʠʮʠʜʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ 

ʠʟʣʫʯʝʥʠʝ. ʕʪʦʪ ʚʠʜ ʠʟʣʫʯʝʥʠʷ ʦʙʣʘʜʘʝʪ ʵʥʝʨʛʠʝʡ, ʜʦʩʪʘʪʦʯʥʦʡ                                     

ʜʣʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʭʠʤʠʯʝʩʢʠʝ ʩʚʷʟʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʞʠʚʳʭ ʢʣʝʪʢʘʭ. 

ʋʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ð ʵʪʦ ʠʟʣʫʯʝʥʠʝ, ʟʘʥʠʤʘʶʱʝʝ ʩʧʝʢʪʨʘʣʴʥʫʶ 

ʦʙʣʘʩʪʴ ʤʝʞʜʫ ʨʝʥʪʛʝʥʦʚʩʢʠʤ ʠʟʣʫʯʝʥʠʝʤ ʠ ʚʠʜʠʤʳʤ ʩʚʝʪʦʤ ʚ ʧʨʝʜʝʣʘʭ 

ʜʣʠʥ ʚʦʣʥ ʦʪ 100 ʜʦ 380 (ʥʤ). ʆʙʝʟʟʘʨʘʞʠʚʘʶʱʠʡ ʵʬʬʝʢʪ ʋʌ ʠʟʣʫʯʝʥʠʷ,                       

ʚ ʦʩʥʦʚʥʦʤ, ʦʙʫʩʣʦʚʣʝʥ ʬʦʪʦʭʠʤʠʯʝʩʢʠʤʠ ʨʝʘʢʮʠʷʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ 

ʧʨʦʠʩʭʦʜʷʪ ʥʝʦʙʨʘʪʠʤʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ɼʅʂ. ʇʦʤʠʤʦ ɼʅʂ ʫʣʴʪʨʘʬʠʦʣʝʪ 

ʜʝʡʩʪʚʫʝʪ ʠ ʥʘ ʜʨʫʛʠʝ ʩʪʨʫʢʪʫʨʳ ʢʣʝʪʦʢ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʈʅʂ ʠ ʢʣʝʪʦʯʥʳʝ 
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ʤʝʤʙʨʘʥʳ. ʋʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ, ʠʤʝʶʱʝʝ ʙʘʢʪʝʨʠʮʠʜʥʫʶ ʜʣʠʥʫ 

ʚʦʣʥʳ 260 (ʥʤ.), ʠʣʠ ʙʣʠʟʢʫʶ ʜʣʠʥʫ ʚʦʣʥʳ, ʧʨʦʥʠʢʘʝʪ ʩʢʚʦʟʴ ʩʪʝʥʢʫ ʢʣʝʪʢʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ ʠ ʧʦʛʣʦʱʘʝʪʩʷ ɼʅʂ, ʥʘʟʳʚʘʝʤʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʮʝʧʦʯʢʦʡ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʮʝʩʩ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ 

ʧʨʝʢʨʘʱʘʝʪʩʷ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʚʝʪʦʠʟʣʫʯʘʶʱʠʭ ʜʠʦʜʦʚ (LED) ʦʩʥʦʚʘʥ ʥʘ 

p-n ʧʝʨʝʭʦʜʝ ʤʝʞʜʫ ʜʚʫʤʷ ʪʠʧʘʤʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ: ʧʦʣʫʧʨʦʚʦʜʥʠʢʘ n-ʪʠʧʘ, 

ʚ ʢʦʪʦʨʦʤ ʪʦʢ ʧʝʨʝʥʦʩʠʪʩʷ ʵʣʝʢʪʨʦʥʘʤʠ, ʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʘ p-ʪʠʧʘ, ʚ ʢʦʪʦʨʦʤ 

ʪʦʢ ʧʝʨʝʥʦʩʠʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʤʠ ʜʳʨʢʘʤʠ. ʋʣʴʪʨʘʬʠʦʣʝʪʦʚʳʝ 

ʩʚʝʪʦʜʠʦʜʳ UPEC ʦʪʥʦʩʷʪʩʷ ʢ ʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʳʤ ʠʩʪʦʯʥʠʢʘʤ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʪʘʢʞʝ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ                          

ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʪʝʭʥʠʢʝ ʉʠʩʪʝʤʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʯʘʩʪʥʦʛʦ ʜʦʤʘ 

ʏʘʱʝ ʚʩʝʛʦ, ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʘʚʪʦʥʦʤʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʯʘʩʪʥʦʛʦ 

ʜʦʤʘ ʠʩʧʦʣʴʟʫʶʪ ʚʘʨʠʘʥʪ ʩ ʧʦʜʘʯʝʡ ʚʦʜʳ ʠʟ ʩʢʚʘʞʠʥʳ. ʆʙʫʩʣʦʚʣʝʥʦ ʵʪʦ 

ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

- ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʠʟ ʩʢʚʘʞʠʥʳ ʦʙʳʯʥʦ ʛʦʨʘʟʜʦ ʣʫʯʰʝ, ʯʝʤ ʠʟ ʢʦʣʦʜʮʘ; 

- ʦʙʲʝʤ ʚʦʜʳ ʩʪʘʙʠʣʴʥʳʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʛʦʜʘ, ʩʝʟʦʥʥʳʝ 

ʢʦʣʝʙʘʥʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ; 

- ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʧʨʦʚʝʜʝʥʠʠ 

ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ. 

ʄʠʥʫʩʘʤʠ ʩʢʚʘʞʠʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʜʦʨʦʛʠʝ ʙʫʨʦʚʳʝ 

ʨʘʙʦʪʳ ʠ ʧʨʠʤʝʥʝʥʠʝ ʜʦʨʦʛʠʭ ʩʢʚʘʞʠʥʥʳʭ ʥʘʩʦʩʦʚ. ɼʣʷ ʧʦʜʘʯʠ ʚʦʜʳ                           

ʢ ʧʦʪʨʝʙʠʪʝʣʶ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘʩʦʩʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʩʭʝʤʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ï ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ 

ʧʦʜʢʣʶʯʝʥʠʝʤ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʨʛʘʥʠʟʦʚʘʪʴ ʛʦʨʷʯʝʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ 

ʯʘʩʪʥʦʛʦ ʜʦʤʘ ʠʩʧʦʣʴʟʫʶʪ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʙʦʡʣʝʨʳ, ʛʘʟʦʚʳʝ ʢʦʣʦʥʢʠ, ʠ ʢʦʪʣʳ 

ʥʘ ʪʚʝʨʜʦʤ ʠʣʠ ʞʠʜʢʦʤ ʪʦʧʣʠʚʝ.  

ʂʦʥʮʝʧʮʠʷ ʦʙʝʟʟʘʨʘʞʠʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʜʣʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʯʘʩʪʥʦʛʦ 

ʜʦʤʘ. ɺʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʦʟʦʥʠʨʦʚʘʥʠʷ ʚʦʜʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ,                      

ʧʦ ʩʧʦʩʦʙʫ ʜʦʩʪʘʚʢʠ ʦʟʦʥʘ, ʥʘ ʜʚʘ ʪʠʧʘ ï ʠʥʞʝʢʪʦʨʥʘʷ ʩʠʩʪʝʤʘ ʜʦʩʪʘʚʢʠ 

ʦʟʦʥʘ ʠ ʵʞʝʢʪʦʨʥʘʷ ʩʠʩʪʝʤʘ. ʅʘʟʥʘʯʝʥʠʝ ʠʥʞʝʢʪʦʨʘ ï ʩʞʘʪʠʝ ʛʘʟʦʚ, ʧʘʨʦʚ, 
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ʞʠʜʢʦʩʪʝʡ, ʠʭ ʥʘʛʥʝʪʘʥʠʝ (ʨʘʩʧʳʣʝʥʠʝ) ʚ ʜʨʫʛʠʝ ʫʟʣʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ 

ʠʥʞʝʢʪʦʨʥʦʡ ʜʦʩʪʘʚʢʝ ʦʟʦʥʘ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʦʧʨʝʜʝʣʸʥʥʦʝ ʜʘʚʣʝʥʠʝ                    

ʚ ʝʛʦ ʧʦʪʦʢʝ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘʛʥʝʪʘʥʠʝ ʦʟʦʥʘ ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ ʜʘʚʣʝʥʠʠ                   

ʚ ʚʦʜʥʳʡ ʧʦʪʦʢ. ɺʪʦʨʦʡ ʪʠʧ ï ʵʞʝʢʪʦʨʥʘʷ ʩʠʩʪʝʤʘ. ʕʞʝʢʪʦʨ ï ʫʩʪʨʦʡʩʪʚʦ, 

ʧʝʨʝʜʘʶʱʝʝ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʩʨʝʜʳ ʩ ʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʴʶ ʢ ʩʨʝʜʝ                   

ʩ ʤʝʥʴʰʝʡ ʧʨʠ ʠʭ ʩʦʝʜʠʥʝʥʠʠ. ʈʘʙʦʪʘ ʵʞʝʢʪʦʨʥʦʛʦ ʥʘʩʦʩʘ ʦʩʥʦʚʘʥʘ                          

ʥʘ ʧʨʠʥʮʠʧʝ ɹʝʨʥʫʣʣʠ. ʋʧʨʦʱʘʷ, ʝʛʦ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʘʢ: ʜʘʚʣʝʥʠʝ 

ʪʝʯʝʥʠʷ ʩ ʤʝʥʴʰʝʡ ʩʢʦʨʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʚʳʰʝ, ʘ ʩ ʚʳʩʦʢʦʡ, ʥʘʦʙʦʨʦʪ, ʥʠʞʝ. 

ʊʦ ʝʩʪʴ ʧʦʪʦʢ ʩ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ ʚ ʪʨʫʙʝ ʚʳʟʳʚʘʝʪ ʚʩʘʩʳʚʘʥʠʝ ʧʦʪʦʢʘ                   

ʚ ʧʘʪʨʫʙʢʝ ʩ ʥʠʟʢʠʤ. ʉ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʵʞʝʢʪʦʨʥʫʶ ʩʠʩʪʝʤʫ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʱʝ, ʧʦʩʢʦʣʴʢʫ ʚ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʠʤʝʝʪʩʷ ʥʘʩʦʩ 

ʧʦʜʘʯʠ ʚʦʜʳ, ʩʦʟʜʘʶʱʠʡ ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʵʞʝʢʪʦʨʝ.                                  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʥʘʩʦʩʦʚ ʜʣʷ ʩʠʩʪʝʤʳ ʦʟʦʥʠʨʦʚʘʥʠʷ, ʦʙʝ 

ʩʭʝʤʳ ʷʚʣʷʶʪʩʷ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦ ʧʨʠʝʤʣʝʤʳʤʠ. ɸʥʘʣʠʟʠʨʫʷ ʩʭʝʤʫ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʦʧʪʠʤʘʣʴʥʳʤ ʤʝʩʪʦʤ ʨʘʟʤʝʱʝʥʠʷ ʩʠʩʪʝʤʳ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʛʠʜʨʦʘʢʢʫʤʫʣʷʪʦʨ/ʙʘʢ ï ʥʘʢʦʧʠʪʝʣʴ. ʇʨʦʮʝʩʩ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʙʳʩʪʨʳʡ, ʥʦ 

ʥʝ ʤʛʥʦʚʝʥʥʳʡ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʚʩʪʨʦʠʪʴ ʩʠʩʪʝʤʫ ʚ ʤʝʩʪʦ, ʛʜʝ ʚʦʜʘ 

ʥʘʭʦʜʠʪʩʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʤ ʜʚʠʞʝʥʠʠ. ʕʪʦ ʦʙʝʩʧʝʯʠʪ ʥʝʦʙʭʦʜʠʤʦʝ 

ʚʨʝʤʷ ʜʣʷ ʧʨʦʮʝʩʩʘ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ. ɿʘ ʦʩʥʦʚʫ ʤʦʜʫʣʷ ʦʟʦʥʘʪʦʨʘ, ʙʳʣ 

ʧʨʠʥʷʪ ʚʘʨʠʘʥʪ ʛʝʥʝʨʘʪʦʨʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ ʙʘʨʴʝʨʥʦʤ ʨʘʟʨʷʜʝ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʦ, ʛʝʥʝʨʘʪʦʨ ʦʟʦʥʘ, ʨʘʙʦʪʘʶʱʠʡ ʥʘ ʙʘʨʴʝʨʥʦʤ ʨʘʟʨʷʜʝ, 

ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚ ʦʩʥʦʚʝ ʫʩʪʨʦʡʩʪʚʘ ʣʝʞʠʪ ʧʨʦʩʪʦʡ ʛʝʥʝʨʘʪʦʨ 

ʠʤʧʫʣʴʩʦʚ. ʅʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤ ʠ ʣʝʛʢʦ ʫʧʨʘʚʣʷʝʤʳʤ, ʧʦ ʯʘʩʪʦʪʥʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪ, ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʡ ʤʠʢʨʦʩʭʝʤʳ ʪʘʡʤʝʨʘ NE 555. ʇʦʩʢʦʣʴʢʫ ʘʤʧʣʠʪʫʜʘ 

ʩʠʛʥʘʣʘ ʥʘ ʚʳʭʦʜʝ ʤʠʢʨʦʩʭʝʤʳ ʥʝʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʚʳʩʦʢʦʚʦʣʴʪʥʳʤ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʤʫʪʘʪʦʨʘ ʠʤʧʫʣʴʩʦʚ. 

ʂʦʤʤʫʪʘʪʦʨ ʦʩʫʱʝʩʪʚʣʷʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚʳʩʦʢʦʚʦʣʴʪʥʳʤ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʤ, ʩʦʟʜʘʶʱʠʤ ʙʘʨʴʝʨʥʳʡ ʨʘʟʨʷʜ ʥʘ ʵʣʝʢʪʨʦʜʘʭ. ɺ ʢʘʯʝʩʪʚʝ 
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ʢʦʤʤʫʪʘʪʦʨʘ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʢʣʶʯʝʚʳʝ ʩʭʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʦʜʥʠʤ                           

ʠʟ ʚʘʨʠʘʥʪʦʚ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʥʥʳʡ ʢʦʤʤʫʪʘʪʦʨ ʦʪ ʩʠʩʪʝʤ 

ʟʘʞʠʛʘʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ. ʅʦ ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʚʘʨʠʘʥʪ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʤʤʫʪʘʪʦʨʘ ʤʦʱʥʳʡ n ï ʢʘʥʘʣʴʥʳʡ ʧʦʣʝʚʦʡ ʪʨʘʥʟʠʩʪʦʨ, ʧʦʩʢʦʣʴʢʫ                        

ʦʥ ʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʠʛʥʘʣʦʤ ʩ ʤʠʢʨʦʩʭʝʤʳ. ɺ ʢʘʯʝʩʪʚʝ 

ʛʦʪʦʚʦʛʦ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, 

ʚʳʩʦʢʦʚʦʣʴʪʥʳʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʪʝʣʝʚʠʟʦʨʦʚ ʠʣʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʩʠʩʪʝʤʳ 

ʟʘʞʠʛʘʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʚʳʧʨʷʤʠʪʝʣʴʥʳʡ ʤʦʜʫʣʴ ʥʝ ʥʫʞʝʥ, 

ʦʥ ʚʩʪʨʦʝʥ ʚ ʩʠʩʪʝʤʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤ 

ʚʳʧʨʷʤʠʪʝʣʴ ʠʟ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʜʠʦʜʘ.  

ʄʦʜʫʣʴ ʛʝʥʝʨʘʪʦʨʘ ʦʟʦʥʘ, ʙʣʦʢ ʧʠʪʘʥʠʷ, ʪʘʡʤʝʨ ʚʢʣʶʯʝʥʠʷ                                  

ʠ ʥʘʛʥʝʪʘʶʱʠʡ ʚʝʥʪʠʣʷʪʦʨ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʝʜʠʥʦʤ ʧʣʘʩʪʤʘʩʩʦʚʦʤ ʢʦʨʧʫʩʝ. 

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ ʥʘʯʠʥʘʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʪʘʡʤʝʨ. ʆʨʛʘʥʘʤʠ 

ʫʧʨʘʚʣʝʥʠʷ ʪʘʡʤʝʨʦʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʨʝʤʝʥʥʦʡ ʮʠʢʣʠʯʝʩʢʠʡ ʨʝʞʠʤ 

ʨʘʙʦʪʳ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʢʣʶʯʝʥʠʝ ʤʦʜʫʣʷ ʦʟʦʥʘʪʦʨʘ. ʅʘʛʥʝʪʘʶʱʠʡ 

ʚʝʥʪʠʣʷʪʦʨ ʧʨʦʧʫʩʢʘʝʪ ʧʦʪʦʢ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʤʦʜʫʣʴ ʠ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʦʟʦʥ, 

ʧʦʧʘʜʘʝʪ ʚ ʧʘʪʨʫʙʦʢ ʦʪʚʦʜʘ ʨʘʙʦʯʝʛʦ ʛʘʟʘ. ʏʝʨʝʟ ʛʠʙʢʠʡ ʰʣʘʥʛ ʠ ʦʙʨʘʪʥʳʡ 

ʢʣʘʧʘʥ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ ʥʠʟʢʦʝ ʜʘʚʣʝʥʠʝ ʦʪʢʨʳʪʠʷ, ʧʦʪʦʢ ʦʟʦʥʘ ʦʪʚʦʜʠʪʩʷ                      

ʢ ʵʞʝʢʪʦʨʫ. 

ʄʦʜʫʣʴ ʦʟʦʥʘʪʦʨʘ PL-10QBAO ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʝʨʤʝʪʠʯʥʳʡ 

ʢʝʨʘʤʠʯʝʩʢʠʡ ʤʦʜʫʣʴ ʙʘʨʴʝʨʥʦʛʦ ʨʘʟʨʷʜʘ ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʚʳʩʦʢʦʚʦʣʴʪʥʳʤ 

ʵʣʝʢʪʨʦʜʦʤ. ɺ ʢʘʯʝʩʪʚʝ ʚʥʫʪʨʝʥʥʝʛʦ ʜʠʵʣʝʢʪʨʠʢʘ ʙʘʨʴʝʨʥʦʛʦ ʤʦʜʫʣʷ 

ʧʨʠʤʝʥʷʝʪʩʷ ʢʚʘʨʮʝʚʘʷ ʪʨʫʙʢʘ. ɿʘʟʦʨ ʨʘʟʨʷʜʘ 0,4 ʤʤ, ʯʪʦ ʜʘʸʪ ʦʯʝʥʴ ʚʳʩʦʢʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʚʝʨʩʠʠ ʦʟʦʥʘ. ɼʣʷ ʦʭʣʘʞʜʝʥʠʷ ʨʘʜʠʘʪʦʨʘ ʛʝʥʝʨʘʪʦʨʘ 

ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠʥʫʜʠʪʝʣʴʥʘʷ ʚʝʥʪʠʣʷʮʠʷ. ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʫʣʷ: 

ʤʦʱʥʦʩʪʴ ï 80 ɺʘʪʪ; ʧʨʦʧʫʩʢʥʦʝ ʜʘʚʣʝʥʠʝ ï 0,3 - 0,4 ʤʇʘ; ʨʘʙʦʯʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʜʦ + 85 0ʉ; ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʟʦʥʘ ï 6-12 ʛ/ʯ; ʩʨʝʜʥʷʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʟʦʥʘ ʚ ʩʤʝʩʠ ï 10 ï 15%. 

ɻʝʥʝʨʘʪʦʨ ʠʤʧʫʣʴʩʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʩ ʤʦʜʫʣʝʤ 

PL-10QBAO. ʉʦʩʪʦʠʪ ʠʟ ʪʨʸʭ ʦʩʥʦʚʥʳʭ ʙʣʦʢʦʚ: ʠʤʧʫʣʴʩʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 
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ʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ; ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ                          

ʠ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ. ʀʤʧʫʣʴʩʥʳʡ ʙʣʦʢ ʧʠʪʘʥʠʷ ʧʨʝʦʙʨʘʟʫʝʪ 

ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ ʩʝʪʠ ʚ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ ʧʠʪʘʥʠʷ ʫʧʨʘʚʣʷʝʤʦʛʦ 

ʤʫʣʴʪʠʚʠʙʨʘʪʦʨʘ, ʩʦʙʨʘʥʥʦʛʦ ʥʘ ʜʚʫʭ ʤʦʱʥʳʭ ʧʦʣʝʚʳʭ ʪʨʘʥʟʠʩʪʦʨʘʭ. 

ʄʫʣʴʪʠʚʠʙʨʘʪʦʨ ʧʨʝʦʙʨʘʟʫʝʪ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ ʚ ʠʤʧʫʣʴʩʥʳʡ (ʨʝʛʫʣʠʨʫʝʤʳʡ 

ʧʦ ʯʘʩʪʦʪʝ), ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʨʘʙʦʪʳ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 

ɺʳʩʦʢʦʚʦʣʴʪʥʳʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʧʨʝʦʙʨʘʟʫʝʪ ʠʤʧʫʣʴʩʥʳʡ ʪʦʢ ʥʠʟʢʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʚʳʩʦʢʦʚʦʣʴʪʥʳʝ ʠʤʧʫʣʴʩʳ, ʢʦʪʦʨʳʝ ʧʨʝʦʙʨʘʟʫʶʪʩʷ                                 

ʚ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʭʝʤʦʡ ʫʤʥʦʞʠʪʝʣʷ ʥʘʧʨʷʞʝʥʠʷ, 

ʚʩʪʨʦʝʥʥʦʛʦ ʚ ʩʠʩʪʝʤʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ʆʙʨʘʟʫʝʤʦʝ ʚʳʩʦʢʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʧʦʩʪʫʧʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʥʘ ʮʝʥʪʨʘʣʴʥʳʡ ʵʣʝʢʪʨʦʜ ʦʟʦʥʘʪʦʨʘ. 

ɺ ʩʦʩʪʘʚʝ ʛʝʥʝʨʘʪʦʨʘ ʦʟʦʥʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ 

ʦʭʣʘʞʜʝʥʠʷ ʤʦʜʫʣʷ ʦʟʦʥʘ. ʇʠʪʘʥʠʝ ʚʝʥʪʠʣʷʪʦʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪʜʝʣʴʥʳʤ 

ʙʣʦʢʦʤ ʧʠʪʘʥʠʷ 12ɺ (ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ). ʆʪ ʵʪʦʛʦ ʙʣʦʢʘ ʧʠʪʘʥʠʷ 

ʟʘʧʠʪʳʚʘʝʪʩʷ ʠ ʥʘʛʥʝʪʘʶʱʠʡ ʚʦʟʜʫʰʥʳʡ ʥʘʩʦʩ, ʩʦʟʜʘʶʱʠʡ ʠʟʙʳʪʦʯʥʦʝ 

ʜʘʚʣʝʥʠʝ 0,3 ï 0,5 ʤʇʘ. ɺʦʟʜʫʭ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʧʦʧʘʜʘʝʪ ʚ ʥʘʢʦʧʠʪʝʣʴʥʳʡ 

ʨʝʩʠʚʝʨ ʠ ʩ ʥʝʛʦ ʧʦʜ ʧʦʩʪʦʷʥʥʳʤ ʨʝʛʫʣʠʨʫʝʤʳʤ ʜʘʚʣʝʥʠʝʤ 0,4 ʤʇʘ ʧʦʜʘʸʪʩʷ 

ʚ ʙʣʦʢ ʦʟʦʥʘʪʦʨʘ. ʇʨʦʭʦʜʷ ʯʝʨʝʟ ʥʝʛʦ, ʚʦʟʜʫʭ ʥʘʩʳʱʘʝʪʩʷ ʦʙʨʘʟʫʶʱʠʤʩʷ 

ʦʟʦʥʦʤ ʠ ʧʦʩʪʫʧʘʝʪ ʯʝʨʝʟ ʦʙʨʘʪʥʳʡ ʢʣʘʧʘʥ (0,25 ʤʇʘ) ʚ ʠʥʞʝʢʪʦʨ (ʩʠʩʪʝʤʳ 

ʦʯʠʩʪʢʠ ʧʝʩʯʘʥʦʛʦ ʬʠʣʴʪʨʘ) ʯʝʨʝʟ ʢʦʪʦʨʳʡ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʠʚ, 

ʥʘʩʳʱʝʥʥʦʡ ʦʟʦʥʦʤ ʚʦʜʳ. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʙʣʦʢ ï ʩʭʝʤʘ ʦʟʦʥʘʪʦʨʘ, 

ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʦʟʦʥʘʪʦʨʘ ʚ ʩʦʩʪʘʚʝ ʦʙʝʟʟʘʨʘʞʠʚʘʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʟʛʦʪʦʚʣʝʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʦʟʦʥʠʨʦʚʘʥʠʷ ʚʦʜʳ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʨʦʚʝʩʪʠ ʧʨʦʚʝʨʢʫ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʦʙʲʝʢʪʦʤ                           

ʜʣʷ ʧʨʦʚʝʨʢʠ ʷʚʣʷʶʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʦ ʚʳʨʘʱʝʥʥʳʝ ʢʦʣʦʥʠʠ ʙʘʢʪʝʨʠʡ. 

ʄʝʪʦʜʠʢʘ ʚʳʨʘʱʠʚʘʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʦʣʦʥʠʡ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘ                          

ʠ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʢʦʣʦʥʠʡ ʩʣʫʞʠʣʠ ʦʙʨʘʟʮʳ ʚʦʜʳ. ɼʣʷ ʠʟʫʯʝʥʠʷ 
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ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ: 5% ʢʨʦʚʷʥʦʡ 

ʘʛʘʨ, ʜʣʷ ʧʦʜʩʯʝʪʘ ʦʙʱʝʛʦ ʤʠʢʨʦʙʥʦʛʦ ʦʙʩʝʤʝʥʝʥʠʷ, ʞʝʣʪʦʯʥʦ-ʩʦʣʝʚʦʡ ʘʛʘʨ - 

ʜʣʷ ʩʪʘʬʠʣʦʢʦʢʢʦʚ, ʩʘʭʘʨʥʳʡ ʙʫʣʴʦʥ ʠ άMitis Salivarius Agarά -                             

ʜʣʷ ʩʪʨʝʧʪʦʢʦʢʢʦʚ, ʩʨʝʜʫ άʉʘʙʫʨʦά ʩ ʧʦʣʠʤʝʢʩʠʥʦʤ - ʜʣʷ ʛʨʠʙʦʚ ʨʦʜʘ 

Candida, ʩʨʝʜʫ άɺʠʣʴʩʦʥʘ ï ɹʣʝʨʘά ʜʣʷ ʘʥʘʵʨʦʙʦʚ, ʩʨʝʜʫ άʕʥʜʦά ï                                

ʜʣʷ ʵʥʪʝʨʦʙʘʢʪʝʨʠʡ. ʇʦʩʝʚʳ ʠʥʢʫʙʠʨʫʶʪʩʷ ʚ ʪʝʨʤʦʩʪʘʪʝ 24 ʯʘʩʘ, ʩʨʝʜʘ 

άʉʘʙʫʨʦά ʦʢʦʣʦ 5 ʜʥʝʡ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʫʯʝʪ ʧʣʦʪʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ 

ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʧʦʜʩʯʝʪʘ 

ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ ʝʜʠʥʠʮ (ʂʆɽ) ʚ ʦʜʥʦʤ ʛʨʘʤʤʝ ʤʘʪʝʨʠʘʣʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ,                       

ʯʪʦ ʦʙʱʝʝ ʤʠʢʨʦʙʥʦʝ ʯʠʩʣʦ, ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʦʩʪʘʚʣʷʝʪ 8 ï 11 

ʂʆɽ/ʝʜ.ʩʫʙ. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʦʣʦʥʠʡ ʦʟʦʥʦʤ, ʚ ʪʝʯʝʥʠʝ 10 

ʤʠʥʫʪ, ʦʙʱʝʝ ʤʠʢʨʦʙʥʦʝ ʯʠʩʣʦ ʩʦʩʪʘʚʠʣʦ 3 ʂʆɽ/ʝʜ. ʩʫʙ.   ʉʨʝʜʠ ʥʠʭ 

ʚʳʜʝʣʝʥʳ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʙʘʢʪʝʨʠʠ ʠ ʩʪʨʝʧʪʦʢʦʢʢʠ (ʝʜʠʥʠʯʥʳʝ). ʆʙʱʠʝ 

ʢʦʣʠʬʦʨʤʥʳʝ ʙʘʢʪʝʨʠʠ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ, ʚ ʪʝʯʝʥʠʝ 15 

ʤʠʥʫʪ, ʧʦʢʘʟʘʪʝʣʠ ʥʝ ʠʟʤʝʥʠʣʠʩʴ. ʆʙʨʘʙʦʪʢʘ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥʫʪ ʧʨʠʚʝʣʘ                     

ʢ ʩʥʠʞʝʥʠʶ ʂʆɽ ʜʦ ʜʚʫʭ ʝʜʠʥʠʮ. ɺ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʩʨʝʜʝ ʚʳʷʚʣʝʥʳ ʪʦʣʴʢʦ 

ʩʪʨʝʧʪʦʢʦʢʢʠ ʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʙʘʢʪʝʨʠʠ (ʝʜʠʥʠʯʥʳʝ).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ï ʨʘʟʨʘʙʦʪʘʥʳ ʩʭʝʤʥʳʝ ʨʝʰʝʥʠʷ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʦʟʦʥʘʪʦʨʦʚ ʜʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʚʦʜʳ, ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ; 

ï ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩʭʝʤʥʳʭ ʨʝʰʝʥʠʷ ʠʟʛʦʪʦʚʣʝʥʳ ʨʘʙʦʯʠʝ 

ʤʦʜʝʣʠ ʦʟʦʥʘʪʦʨʦʚ ʠ ʋʌ - ʠʟʣʫʯʘʪʝʣʝʡ ʜʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʚʦʜʳ 

ʥʘʢʦʧʠʪʝʣʴʥʦʛʦ ʙʘʢʘ ʩʠʩʪʝʤʳ ʯʘʩʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ; 

ï ʦʩʚʦʝʥʳ ʤʝʪʦʜʠʢʠ ʚʳʨʘʱʠʚʘʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʦʣʦʥʠʡ                              

ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʘʭ;  

ï ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ                                                  

ʧʦ ʦʙʝʟʟʘʨʘʞʠʚʘʶʱʝʤʫ ʵʬʬʝʢʪʫ ʦʟʦʥʘ ʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ,                      
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ʥʘ ʚʳʨʘʱʝʥʥʳʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʦʣʦʥʠʷʭ. ʕʢʩʧʝʨʠʤʝʥʪʘʤʠ ʜʦʢʘʟʘʥʘ ʚʳʩʦʢʘʷ 

ʦʙʝʟʟʘʨʘʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʦʜʠʢ.  
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʣʘʛʘʝʤʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʛʝʥʝʨʘʮʠʠ ʜʦʢʫʤʝʥʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʬʦʨʤʣʝʥʠʝʤ ʩʪʘʥʜʘʨʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʮʝʣʴʶ 

ʧʨʠʜʘʥʠʷ ʣʦʢʘʣʴʥʦʤʫ ʜʦʢʫʤʝʥʪʫ ʶʨʠʜʠʯʝʩʢʦʛʦ ʧʨʘʚʘ ʠ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʘʚʪʦʨʩʢʠʭ 

ʧʨʘʚ ʥʘ ʤʝʪʦʜʳ, ʩʧʦʩʦʙʳ ʠʣʠ ʤʝʪʦʜʠʢʠ ʧʦ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʦʜʫʢʮʠʠ 

ʠʣʠ ʫʩʣʫʛʠ ʟʘ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʛʜʝ ʜʘʥʥʳʡ ʩʪʘʥʜʘʨʪ ʠʩʧʦʣʴʟʫʝʪʩʷ. ʂʦʤʧʴʶʪʝʨʥʘʷ 

ʧʨʦʛʨʘʤʤʘ ʧʨʠʤʝʥʠʤʘ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʉʇʆ, ɺʋɿʦʚ                           

ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ: - ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ: 29.02.05 - 

ʊʝʭʥʦʣʦʛʠʷ ʪʝʢʩʪʠʣʴʥʳʭ ʠʟʜʝʣʠʡ (ʧʦ ʚʠʜʘʤ), 29.02.10 - ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʪʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (ʧʦ 

ʚʠʜʘʤ), 38.02.04 - ʂʦʤʤʝʨʮʠʷ (ʧʦ ʦʪʨʘʩʣʷʤ); - ʙʘʢʘʣʘʚʨʠʘʪ: 27.03.01 - 

ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠ ʤʝʪʨʦʣʦʛʠʷ, 27.03.02 - ʋʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ, 38.03.07 - 

ʊʦʚʘʨʦʚʝʜʝʥʠʝ; - ʤʘʛʠʩʪʨʘʪʫʨʘ: 27.04.01 - ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠ ʤʝʪʨʦʣʦʛʠʷ, 

27.04.02 - ʋʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ, 38.04.07 - ʊʦʚʘʨʦʚʝʜʝʥʠʝ; - ʘʩʧʠʨʘʥʪʫʨʘ: 2.6.16 

ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʡ ʪʝʢʩʪʠʣʴʥʦʡ ʠ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ,                         

ʘ ʪʘʢʞʝ ʚ ʧʦʩʣʝʚʫʟʦʚʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʨʘʤʢʘʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʙʘʢʘʣʘʚʨʦʚ, 

ʤʘʛʠʩʪʨʘʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʜʦʢʪʦʨʘʥʪʦʚ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ 

ʙʳʪʴ ʣʝʛʢʦ ʠ ʙʳʩʪʨʦ ʜʦʨʘʙʦʪʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ                                 

ʠ ʧʦʞʝʣʘʥʠʷʤʠ ʟʘʢʘʟʯʠʢʘ. 

 

Abstract. The proposed software product is designed to create documents related 

to the development of an organization`s standard, in order to grant legal rights to a local 

document and ensure copyright to methods, manuals or techniques for evaluating                     



˿ͭͪΦ 136 ͙ ͘ 606Φ ˹͍͙͎͊͊ͭͦͪ ͍ ͙͔ͣͪ ͙ͤ͊ͯ͟ ͙ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ Ѕ лоόслύϥнлно 

the quality of any product or service for an organization where this standard is used.                    

The computer program is applicable for use in the educational process of vocational 

schools, universities in the areas of training: - secondary vocational education: Textile 

technology (by type), Design, modeling and manufacturing technology of light industry 

products (by type), Commerce (by industry); - Bachelor`s degree: Standardization                  

and Metrology, Quality Management, Commodity Science; - Master`s degree: 

Standardization and Metrology, Quality management, Commodity science; - 

postgraduate course: Technology of production of textile and light industry products,             

as well as in postgraduate education within the framework of additional professional 

education, in the research work of bachelors, undergraduates, postgraduates and 

doctoral students. The presented program can be easily and quickly modified                            

in accordance with the needs and wishes of the customer.     

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻɽʅɽʈɸʎʀʗ, ʅʆʈʄɸʊʀɺʅʓʁ ɼʆʂʋʄɽʅʊ, ʉʊɸʅɼɸʈʊ 

ʆʈɻɸʅʀɿɸʎʀʀ, ʐɸɹʃʆʅ, ʄɽʊʆɼʀʂɸ, ʂɸʏɽʉʊɺʆ 

 

Key words: GENERATION, REGULATORY DOCUMENT, ORGANIZATION 

STANDARD, TEMPLATE, METHODOLOGY, QUALITY 

 

1. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʜʫʢʪʘ, ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ, 

ʝʛʦ ʥʘʟʥʘʯʝʥʠʝ 

ʇʨʝʜʣʘʛʘʝʤʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʛʝʥʝʨʘʮʠʠ 

ʜʦʢʫʤʝʥʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʬʦʨʤʣʝʥʠʝʤ ʩʪʘʥʜʘʨʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʮʝʣʴʶ 

ʧʨʠʜʘʥʠʷ ʣʦʢʘʣʴʥʦʤʫ ʜʦʢʫʤʝʥʪʫ ʶʨʠʜʠʯʝʩʢʦʛʦ ʧʨʘʚʘ ʠ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ 

ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ ʥʘ ʤʝʪʦʜʳ, ʩʧʦʩʦʙʳ ʠʣʠ ʤʝʪʦʜʠʢʠ ʧʦ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʢʘʢʦʡ-

ʣʠʙʦ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʫʩʣʫʛʠ ʟʘ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʛʜʝ ʜʘʥʥʳʡ ʩʪʘʥʜʘʨʪ 

ʠʩʧʦʣʴʟʫʝʪʩʷ.   

ʇʦʜ ʩʪʘʥʜʘʨʪʦʤ ʦʨʛʘʥʠʟʘʮʠʠ [1] ʧʦʥʠʤʘʝʪʩʷ ʜʦʢʫʤʝʥʪ                                     

ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʫʪʚʝʨʞʜʸʥʥʳʡ ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʦʤ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʢʦʨʧʦʨʘʮʠʷ, ʩʘʤʦʨʝʛʫʣʠʨʫʝʤʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ) ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ. 

ʉʪʘʥʜʘʨʪ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʦʤ                                      

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [2-3] ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʨʝʘʣʠʟʘʮʠʶ 

ʥʝʩʢʦʣʴʢʠʭ ʵʪʘʧʦʚ: 

ʕʪʘʧ 1. ʌʦʨʤʫʣʠʨʦʚʘʥʠʝ ʦʙʣʘʩʪʠ ʜʝʡʩʪʚʠʷ, ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʩʦʩʪʘʚʣʝʥʠʷ 

ʪʘʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 
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ʕʪʘʧ 2. ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ, ʫʯʘʩʪʥʠʢʦʚ, ʩʦʚʝʪʯʠʢʦʚ, ʘ ʪʘʢʞʝ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʙʘʟʳ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʪʘʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʕʪʘʧ 3. ʈʘʟʨʘʙʦʪʢʘ ʠʩʭʦʜʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩʪʘʥʜʘʨʪʘ. 

ʕʪʘʧ 4. ʉʦʛʣʘʩʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʘ ʩ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʠʥʦʛʜʘ ï ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ, ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ 

ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ʉʙʦʨ ʟʘʤʝʯʘʥʠʡ ʠ ʜʦʨʘʙʦʪʢʘ ʜʦʢʫʤʝʥʪʘʮʠʠ               

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʠʤʠ. 

ʕʪʘʧ 5. ʋʪʚʝʨʞʜʝʥʠʝ ʩʪʘʥʜʘʨʪʘ ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ ʧʨʘʚʦʢ ʩ ʦʜʦʙʨʝʥʠʝʤ 

ʢʘʞʜʦʛʦ ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ. 

ʕʪʘʧ 6. ʈʝʛʠʩʪʨʘʮʠʷ ʜʦʢʫʤʝʥʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʥʫʪʨʝʥʥʠʤ 

ʨʘʩʧʦʨʷʜʢʦʤ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʕʪʘʧ 7. ʋʪʚʝʨʞʜʝʥʠʝ ʩʪʘʥʜʘʨʪʘ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʧʨʝʜʧʨʠʷʪʠʷ                            

ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʚʩʪʫʧʣʝʥʠʝʤ ʜʦʢʫʤʝʥʪʘ ʚ ʩʠʣʫ. 

ʕʪʘʧ 8. ʀʥʦʛʜʘ ï ʦʪʧʨʘʚʢʘ ʜʦʢʫʤʝʥʪʘ ʧʨʝʜʧʨʠʷʪʠʷʤ, ʷʚʣʷʶʱʠʤʩʷ 

ʧʦʩʪʘʚʱʠʢʘʤʠ ʩʳʨʴʷ ʠʣʠ ʧʦʢʫʧʘʪʝʣʷʤʠ ʧʨʦʜʫʢʮʠʠ.  

ʂʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦ ʛʝʥʝʨʘʮʠʠ ʩʪʘʥʜʘʨʪʘ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʦʚʳʰʘʝʪ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʧʦʜʛʦʪʦʚʢʠ ʙʫʤʘʞʥʦʛʦ (ʠʩʭʦʜʥʦʛʦ) ʚʘʨʠʘʥʪʘ 

ʜʦʢʫʤʝʥʪʘ (ʵʪʘʧʳ 1-3) ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʝʛʦ ʦʬʦʨʤʣʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ                  

ʩ ʵʪʘʧʘʤʠ 4-8. 

ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʛʝʥʝʨʘʮʠʠ ʜʘʥʥʳʭ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʩʪʘʥʜʘʨʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ: 

ʅʘ 1 ʵʪʘʧʝ ʬʦʨʤʠʨʫʝʪʩʷ ʪʠʪʫʣʴʥʳʡ ʣʠʩʪ ʜʦʢʫʤʝʥʪʘ (ʩʤ. ʨʠʩ. 1),                         

ʘ ʠʤʝʥʥʦ ʚʚʦʜʷʪʩʷ: 

- ʧʦʣʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ; 

- ʥʦʤʝʨ ʩʪʘʥʜʘʨʪʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʢʦʜʘ ʧʨʦʜʫʢʮʠʠ 

(ʫʩʣʫʛʠ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʠʯʝʩʢʠʤ ʨʝʛʣʘʤʝʥʪʦʤ, ʧʦʨʷʜʢʦʚʦʛʦ ʥʦʤʝʨʘ 

ʩʪʘʥʜʘʨʪʘ, ʆʂʇʆ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʛʦʜʘ ʨʘʟʨʘʙʦʪʢʠ (ʫʪʚʝʨʞʜʝʥʠʷ) ʜʦʢʫʤʝʥʪʘ; 

- ʜʘʪʳ ʚʚʝʜʝʥʠʷ ʩʪʘʥʜʘʨʪʘ ʚ ʦʙʨʘʱʝʥʠʝ; 



˿ͭͪΦ 138 ͙ ͘ 606Φ ˹͍͙͎͊͊ͭͦͪ ͍ ͙͔ͣͪ ͙ͤ͊ͯ͟ ͙ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ Ѕ лоόслύϥнлно 

- ʥʘʟʚʘʥʠʷ ʩʪʘʥʜʘʨʪʘ ʦʨʛʘʥʠʟʘʮʠʠ. 

 

 

ʈʠʩʫʥʦʢ 1 ï ɻʣʘʚʥʦʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ 

 

ʅʝ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʜʦʢʫʤʝʥʪʘ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ                       

ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʟʘʥʦʩʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʘʩʘʝʤʘʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʥʘ ʢʦʪʦʨʦʤ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʜʘʥʥʳʡ ʜʦʢʫʤʝʥʪ: ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ, ʪʝʨʤʠʥʳ 

ʠ ʦʧʨʝʜʝʣʝʥʠʷ, ʧʨʝʜʤʝʪ ʩʪʘʥʜʘʨʪʘ ʦʨʛʘʥʠʟʘʮʠʠ.  

ʅʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʧʦʜʛʨʫʞʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʢʨʸʩʪʥʳʭ 

ʩʩʳʣʦʢ ʩ ʪʘʢʠʤʠ ʩʧʨʘʚʦʯʥʦ-ʧʦʠʩʢʦʚʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ,                                               

ʢʘʢ: ʂʦʥʩʫʣʴʪʘʥʪ ʇʣʶʩ, ɻʘʨʘʥʪ, ʊʝʭʵʢʩʧʝʨʪ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʩ ʢʘʢʦʡ 

ʩʠʩʪʝʤʦʡ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʧʨʝʜʧʨʠʷʪʠʝ).  

ɼʘʣʝʝ, ʠʟ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ 

ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʪʘʥʜʘʨʪʘ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʦʩʣʝ 

ʟʘʛʨʫʟʢʠ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʦʛʨʘʤʤʘ ʛʝʥʝʨʠʨʫʝʪ ʥʝʦʙʭʦʜʠʤʳʡ 

ʜʦʢʫʤʝʥʪ. 
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ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʟʘʛʨʫʟʢʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ                    

ʜʣʷ ʤʝʪʦʜʠʢʠ ʧʦ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʥʝʪʢʘʥʳʭ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ ʆɸ άʈʦʜʥʠʢʠ ʊʝʢʩʪʠʣʴάάά (ʛ. ʀʚʘʥʦʚʦ, ʀʚʘʥʦʚʩʢʘʷ ʦʙʣʘʩʪʴ).  

 

 

ʈʠʩʫʥʦʢ 2 ï ʆʢʥʦ ʟʘʛʨʫʟʢʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

 

ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʧʦʩʤʦʪʨʝʪʴ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʜʦʢʫʤʝʥʪ, ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ, 

ʚʝʨʥʫʪʴʩʷ ʥʘ ʪʝ ʩʪʨʘʥʠʮʳ, ʛʜʝ ʥʫʞʥʦ ʚʥʝʩʪʠ ʧʨʘʚʢʠ ʠʣʠ ʜʦʧʦʣʥʝʥʠʷ.  

ɼʘʥʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʩʢʘʯʘʪʴ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ 

ʜʦʢʫʤʝʥʪ ʚ ʬʦʨʤʘʪʘʭ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ά.docά ʠʣʠ ά.pdfά. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ άʉʛʝʥʝʨʠʨʦʚʘʥʥʳʡ 

ʜʦʢʫʤʝʥʪά 
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ʈʠʩʫʥʦʢ 3 ï ʆʢʥʦ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ 

άʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʩʤʦʪʨ ʩʪʘʥʜʘʨʪʘ ʦʨʛʘʥʠʟʘʮʠʠά 

 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʨʠʤʝʥʠʤʘ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʉʇʆ, ɺʋɿʦʚ ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ:   

Õ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ: 29.02.05 - ʊʝʭʥʦʣʦʛʠʷ 

ʪʝʢʩʪʠʣʴʥʳʭ ʠʟʜʝʣʠʡ (ʧʦ ʚʠʜʘʤ), 29.02.10 - ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʠ ʪʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (ʧʦ ʚʠʜʘʤ), 

38.02.04 - ʂʦʤʤʝʨʮʠʷ (ʧʦ ʦʪʨʘʩʣʷʤ); 

Õ ʙʘʢʘʣʘʚʨʠʘʪ: 27.03.01 - ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠ ʤʝʪʨʦʣʦʛʠʷ, 27.03.02 - 

ʋʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ, 38.03.07 ï ʊʦʚʘʨʦʚʝʜʝʥʠʝ;  

Õ ʤʘʛʠʩʪʨʘʪʫʨʘ: 27.04.01 - ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠ ʤʝʪʨʦʣʦʛʠʷ, 27.04.02 - 

ʋʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ, 38.04.07 ï ʊʦʚʘʨʦʚʝʜʝʥʠʝ; 

Õ ʘʩʧʠʨʘʥʪʫʨʘ: 2.6.16 ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʡ ʪʝʢʩʪʠʣʴʥʦʡ                        

ʠ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 
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ʘ ʪʘʢʞʝ ʚ ʧʦʩʣʝʚʫʟʦʚʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʨʘʤʢʘʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ 

ʙʘʢʘʣʘʚʨʦʚ, ʤʘʛʠʩʪʨʘʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʜʦʢʪʦʨʘʥʪʦʚ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʢʦ ʠ ʙʳʩʪʨʦ ʜʦʨʘʙʦʪʘʥʘ                   

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʠ ʧʦʞʝʣʘʥʠʷʤʠ ʟʘʢʘʟʯʠʢʘ.  
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ʩʦʦʪʚʝʪʩʪʚʠʷ : ʫʯʝʙʥʠʢ ʠ ʧʨʘʢʪʠʢʫʤ ʜʣʷ ʧʨʠʢʣʘʜʥʦʛʦ ʙʘʢʘʣʘʚʨʠʘʪʘ / ʀ. ʄ. 
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ʩ ʧʨʦʮʝʩʩʦʨʦʤ AMD Ryzen 3 3200G AM4, 4 x 3600 ʄɻʮ, ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʦʡ Windows 8 ʠʣʠ 10, ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʴʶ 16 ʛʠʛʘʙʘʡʪ, SSD 

ʥʘʢʦʧʠʪʝʣʴ ʸʤʢʦʩʪʴʶ 480 ʛʠʛʘʙʘʡʪ. 

3. ʉʧʝʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ï                       

ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ. 

4. ʋʩʣʦʚʠʷ ʧʝʨʝʜʘʯʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠʣʠ ʝʝ ʧʨʦʜʘʞʠ ï                                  

ʧʦ ʜʦʛʦʚʦʨʝʥʥʦʩʪʠ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʢʦ ʠ ʙʳʩʪʨʦ 

ʜʦʨʘʙʦʪʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʠ ʧʦʞʝʣʘʥʠʷʤʠ ʟʘʢʘʟʯʠʢʘ. 

ʆʙʱʠʡ ʦʙʲʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʦʜʫʢʪʘ  200 ʄʙ. 
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ɸʥʥʦʪʘʮʠʷ. ʕʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʠʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ                        

ʧʦ ʧʨʦʛʨʘʤʤʘʤ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ `ʉʧʝʮʠʘʣʴʥʳʝ 

ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ`. ɺ ʫʯʝʙʥʠʢʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʜʠʦʤʘʪʝʨʠʘʣʳ                          

ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʧʘʩʩʠʚʥʳʝ ʨʘʜʠʦʢʦʤʧʦʥʝʥʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʠʤʘʮʠʠ                             

ʠ ʚʠʜʝʦʬʨʘʛʤʝʥʪʦʚ, ʠʭ ʫʩʪʨʦʡʩʪʚʦ, ʪʨʸʭʤʝʨʥʳʝ ʤʦʜʝʣʠ, ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ                  

ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʤʘʨʢʠʨʦʚʢʘ, ʦʙʦʟʥʘʯʝʥʠʝ ʠ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ                                      

ʚ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʝ. ɿʘʪʨʘʛʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʨʘʩʯʸʪʘ ʦʩʥʦʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʜʠʦʤʘʪʝʨʠʘʣʦʚ ʠ ʨʘʜʠʦʢʦʤʧʦʥʝʥʪʦʚ, ʉʪʨʫʢʪʫʨʘ 

ʠ ʩʦʜʝʨʞʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʠʢʘ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʝ ʈʘʜʠʦʤʘʪʝʨʠʘʣʳ                                        

ʠ ʨʘʜʠʦʢʦʤʧʦʥʝʥʪʳ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʨʝʘʣʠʟʫʶʱʠʭ ʌʝʜʝʨʘʣʴʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ 

ʧʦʢʦʣʝʥʠʷ 3++. 

 

Abstract. The electronic textbook is intended for students of higher education 

programs in the specialty `Special radio engineering systems`. The textbook discusses 

radio materials and modern passive radio components using animation and video clips, 

their device, 3-D models, basic parameters and characteristics, marking, designation    

and applications in electronic equipment. The issues of calculating the main parameters 

and characteristics of radio materials and radio components. The structure and content 

of the electronic textbook make it possible to use it as the main literature on the academic 

discipline Radio materials and radio components in educational institutions of higher 

education implementing Federal State Educational Standards of generation 3 . 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʈɸɼʀʆʄɸʊɽʈʀɸʃ, ʈɸɼʀʆʂʆʄʇʆʅɽʅʊ, 

ʕʃɽʂʊʈʆʅʅʆ-ɼʓʈʆʏʅʓʁ ʇɽʈɽʍʆɼ, ʈɽɿʀʉʊʆʈ, ʂʆʅɼɽʅʉɸʊʆʈ, 

ʂɸʊʋʐʂɸ ʀʅɼʋʂʊʀɺʅʆʉʊʀ 
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1. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʜʫʢʪʘ, ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ, 

ʝʛʦ ʦʛʨʘʥʠʯʝʥʠʷ 

 

1.1 ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʠ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ 

ʋʯʝʙʥʠʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʧʨʦʛʨʘʤʤʘʤ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ άʉʧʝʮʠʘʣʴʥʳʝ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳά. 

ɺ ʫʯʝʙʥʠʢʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʜʠʦʤʘʪʝʨʠʘʣʳ ʠ ʩʦʚʨʝʤʝʥʥʳʝ 

ʧʘʩʩʠʚʥʳʝ ʨʘʜʠʦʢʦʤʧʦʥʝʥʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʠʤʘʮʠʠ                                             

ʠ ʚʠʜʝʦʬʨʘʛʤʝʥʪʦʚ, ʠʭ ʫʩʪʨʦʡʩʪʚʦ, 3D-ʤʦʜʝʣʠ, ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ                          

ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʤʘʨʢʠʨʦʚʢʘ, ʦʙʦʟʥʘʯʝʥʠʝ ʠ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ                                   

ʚ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʝ. ɿʘʪʨʘʛʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʨʘʩʯʸʪʘ ʦʩʥʦʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʜʠʦʤʘʪʝʨʠʘʣʦʚ ʠ ʨʘʜʠʦʢʦʤʧʦʥʝʥʪʦʚ, 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘʨʘʙʦʪʢʠ ʥʘ ʦʪʢʘʟ ʨʘʜʠʦʢʦʤʧʦʥʝʥʪʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ                            

ʚ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʝ ʦʙʨʘʟʮʦʚ ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʠ. 

 

1.2 ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʳ 

ʕʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʠʢ (ʕʋ) ʈʘʜʠʦʤʘʪʝʨʠʘʣʳ ʠ ʨʘʜʠʦʢʦʤʧʦʥʝʥʪʳ 

ʦʪʢʨʳʚʘʝʪʩʷ ʟʘʧʫʩʢʦʤ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʬʘʡʣʘ index.html (ʨʠʩʫʥʦʢ 1)                         

ʚ ʙʨʘʫʟʝʨʝ Firefox. 

 

 

ʈʠʩʫʥʦʢ 1 
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ʀʥʪʝʨʬʝʡʩ ʕʋ (ʨʠʩʫʥʦʢ 2) ʨʘʟʨʘʙʦʪʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʜʘʢʪʦʨʘ 

ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʠʢʦʚ ɹʠʙʣʠʦ ʠ ʩʦʜʝʨʞʠʪ: ʩʦʜʝʨʞʘʥʠʝ; ʪʝʤʘʪʠʯʝʩʢʠʡ 

ʫʢʘʟʘʪʝʣʴ; ʛʣʦʩʩʘʨʠʡ; ʠʤʝʥʥʦʡ ʫʢʘʟʘʪʝʣʴ; ʧʦʣʝ ʦʪʦʙʨʘʞʝʥʠʷ ʩʪʨʘʥʠʮ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʠʢʘ; ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʝʤ ʤʝʞʜʫ 

ʩʪʨʘʥʠʮʘʤʠ. 

 

 

ʈʠʩʫʥʦʢ 2 

 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʨʘʟʜʝʣ ʚ ʩʦʜʝʨʞʘʥʠʠ ʕʋ                                                                                                                                                                                               

ʠ ʥʘʞʠʤʘʝʪ ʥʘ ʥʝʛʦ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʢʠ (ʃʂʄ). ʇʦʩʣʝ ʵʪʦʛʦ ʠʥʬʦʨʤʘʮʠʷ 

ʨʘʟʜʝʣʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʧʦʣʝ ʦʪʦʙʨʘʞʝʥʠʷ ʩʪʨʘʥʠʮ ʕʋ. ʉʦʜʝʨʞʘʥʠʝ ʕʋ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3. 
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ʈʠʩʫʥʦʢ 3 

 

ɻʣʘʚʘ 1. ʈʘʜʠʦʤʘʪʝʨʠʘʣʳ ʩʦʜʝʨʞʠʪ ʧʦʜʨʘʟʜʝʣʳ: 

1.1. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʨʘʜʠʦʤʘʪʝʨʠʘʣʦʚ. 

1.2. ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʟʦʥʥʦʡ ʪʝʦʨʠʠ ʪʚʸʨʜʦʛʦ ʪʝʣʘ. 

1.3. ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʘʜʠʦʤʘʪʝʨʠʘʣʦʚ ʚ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʡ 

ʘʧʧʘʨʘʪʫʨʝ. 

1.4. ʅʘʟʥʘʯʝʥʠʝ, ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʦʚʦʜʥʠʢʦʚʳʭ ʨʘʜʠʦʤʘʪʝʨʠʘʣʦʚ. 

1.5. ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʦʚʦʜʥʠʢʦʚʳʭ ʨʘʜʠʦʤʘʪʝʨʠʘʣʦʚ. 

1.6. ʅʘʟʥʘʯʝʥʠʝ, ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʨʘʜʠʦʤʘʪʝʨʠʘʣʦʚ.  

1.7. ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʨʘʜʠʦʤʘʪʝʨʠʘʣʦʚ. 

1.8. ʅʘʟʥʘʯʝʥʠʝ, ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʛʥʠʪʥʳʭ 

ʨʘʜʠʦʤʘʪʝʨʠʘʣʦʚ. 

1.9. ʇʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʨʘʜʠʦʤʘʪʝʨʠʘʣʳ. 

1.10. ʂʦʥʪʘʢʪʥʳʝ ʷʚʣʝʥʠʷ ʚ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʨʘʜʠʦʤʘʪʝʨʠʘʣʘʭ. 

1.11. ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʘʜʠʦʤʘʪʝʨʠʘʣʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʵʣʝʢʪʨʦʥʠʢʠ. 

1.12. ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ. 
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1.13. ʊʝʩʪʳ. 

ɻʣʘʚʘ 2. ʉʦʚʨʝʤʝʥʥʘʷ ʵʣʝʤʝʥʪʥʘʷ ʙʘʟʘ (ʧʘʩʩʠʚʥʳʝ ʨʘʜʠʦʢʦʤʧʦʥʝʥʪʳ) 

ʩʦʜʝʨʞʠʪ ʧʦʜʨʘʟʜʝʣʳ: 

2.1. ʈʝʟʠʩʪʦʨʳ 

2.2. ʂʦʥʜʝʥʩʘʪʦʨʳ 

2.3. ʂʘʪʫʰʢʠ ʠʥʜʫʢʪʠʚʥʦʩʪʠ 

2.4. ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʘʜʠʦʢʦʤʧʦʥʝʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʵʣʝʢʪʨʦʥʠʢʠ 

2.5. ʆʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘʨʘʙʦʪʢʠ ʥʘ ʦʪʢʘʟ ʨʘʜʠʦʢʦʤʧʦʥʝʥʪʦʚ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʪʠʧʦʚʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʦʙʨʘʟʮʦʚ ɺɺʊ 

2.6. ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ 

2.7. ʊʝʩʪʳ 

ʅʘ ʩʪʨʘʥʠʮʘʭ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʠʢʘ ʩʦʜʝʨʞʘʪʴʩʷ ʤʦʜʫʣʠ ʪʝʢʩʪʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʠʟʦʙʨʘʞʝʥʠʷ, ʘʥʠʤʘʮʠʷ ʠ ʚʠʜʝʦʬʨʘʛʤʝʥʪʳ, 3D ʤʦʜʝʣʠ.  

ɼʣʷ ʟʘʧʫʩʢʘ ʘʥʠʤʘʮʠʠ ʠʣʠ ʚʠʜʝʦʬʨʘʛʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʥʸʤ 

ʃʂʄ ʠʣʠ ʢʥʦʧʢʫ άʀʛʨʘʪʴά (ʨʠʩʫʥʦʢ 4).  

 

 

ʈʠʩʫʥʦʢ 4  
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ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʚ ʧʦʣʥʦʵʢʨʘʥʥʦʤ ʨʝʞʠʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʢʥʦʧʢʘ 

άɺʢʣʶʯʠʪʴ ʧʦʣʥʦʵʢʨʘʥʥʳʡ ʨʝʞʠʤά. 

ʕʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʠʢ ʩʦʜʝʨʞʠʪ 35 ʚʠʜʝʦʬʨʘʛʤʝʥʪʦʚ ʠ ʘʥʠʤʘʮʠʠ: 

1. ʇʣʘʥʝʪʘʨʥʘʷ ʤʦʜʝʣʴ. 

2. ʄʦʜʝʣʴ ʘʪʦʤʘ ɹʝʨʠʣʣʠʷ. 

3. ɺʪʦʨʦʡ ʧʦʩʪʫʣʘʪ ɹʦʨʘ. 

4. ʇʨʠʤʝʨ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʜʠʘʛʨʘʤʤʳ. 

5. ʊʝʨʤʦʵʣʝʢʪʨʦʥʥʘʷ ʵʤʠʩʩʠʷ. 

6. ʇʦʣʷʨʠʟʘʮʠʷ ʚ ʜʠʵʣʝʢʪʨʠʢʘʭ. 

7. ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ ʜʠʵʣʝʢʪʨʠʢʘ. 

8. ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʜʠʵʣʝʢʪʨʠʢʦʚ. 

9. ʇʝʪʣʷ ʛʠʩʪʝʨʝʟʠʩʘ. 

10. ʗʚʣʝʥʠʝ ʛʝʥʝʨʘʮʠʠ ʟʘʨʷʜʘ. 

11. ʇʦʣʫʧʨʦʚʦʜʥʠʢ n-ʪʠʧʘ. 

12. ʇʦʣʫʧʨʦʚʦʜʥʠʢ p-ʪʠʧʘ. 

13. ʇʨʠʤʝʥʝʥʠʝ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ. 

14. ʌʦʨʤʠʨʦʚʘʥʠʝ p-n ʧʝʨʝʭʦʜʘ. 

15. ʇʨʷʤʦʝ ʚʢʣʶʯʝʥʠʝ p-n ʧʝʨʝʭʦʜʘ. 

16. ʆʙʨʘʪʥʦʝ ʚʢʣʶʯʝʥʠʝ p-n ʧʝʨʝʭʦʜʘ. 

17. ʊʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʤʦʥʦʙʣʦʢʦʤ άʕʣʝʢʪʨʠʯʝʩʢʠʝ 

ʮʝʧʠ ʠ ʦʩʥʦʚʳ ʵʣʝʢʪʨʦʥʠʢʠά. 

18. ʄʦʜʝʣʴ ʨʝʟʠʩʪʦʨʘ. 

19. ʇʦʩʪʦʷʥʥʳʝ ʨʝʟʠʩʪʦʨʳ. 

20. ʈʝʟʠʩʪʦʨʳ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

21. ʇʝʨʝʤʝʥʥʳʝ ʨʝʟʠʩʪʦʨʳ. 

22. ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʦʩʪʦʷʥʥʳʭ ʨʝʟʠʩʪʦʨʦʚ. 

23. ʄʘʨʢʠʨʦʚʢʘ ʨʝʟʠʩʪʦʨʦʚ (ʚʘʨʠʘʥʪ 1). 

24. ʄʘʨʢʠʨʦʚʢʘ ʨʝʟʠʩʪʦʨʦʚ (ʚʘʨʠʘʥʪ 2). 

25. ʄʘʨʢʠʨʦʚʢʘ ʨʝʟʠʩʪʦʨʦʚ (ʚʘʨʠʘʥʪ 3). 

26. ʇʨʠʤʝʥʝʥʠʝ ʨʝʟʠʩʪʦʨʦʚ ʚ ʈʕɸ. 
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27. ʄʦʜʝʣʴ ʢʦʥʜʝʥʩʘʪʦʨʘ ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʦʛʦ. 

28. ʄʘʨʢʠʨʦʚʢʘ ʢʦʥʜʝʥʩʘʪʦʨʦʚ. 

29. ʂʦʥʜʝʥʩʘʪʦʨʳ ʥʘ ʧʝʯʘʪʥʦʡ ʧʣʘʪʝ ɺʀʇ. 

30. ʇʨʠʤʝʥʝʥʠʝ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʚ ʵʣʝʢʪʨʦʥʠʢʝ. 

31 ʏʘʩʪʦʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʥʜʝʥʩʘʪʦʨʘ. 

32. ʄʦʜʝʣʴ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʢʘʪʫʰʢʠ ʠʥʜʫʢʪʠʚʥʦʩʪʠ. 

33. ʄʦʜʝʣʴ ʪʦʨʦʠʜʘʣʴʥʦʡ ʢʘʪʫʰʢʠ ʠʥʜʫʢʪʠʚʥʦʩʪʠ. 

34. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʢʘʪʫʰʝʢ ʠʥʜʫʢʪʠʚʥʦʩʪʠ. 

35. ʄʘʨʢʠʨʦʚʢʘ ʢʘʪʫʰʝʢ ʠʥʜʫʢʪʠʚʥʦʩʪʠ. 

ɺ ʕʋ ʠʥʪʝʛʨʠʨʦʚʘʥʳ 3D ʤʦʜʝʣʠ ʆʄʃʊ ʨʝʟʠʩʪʦʨʘ, ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʦʛʦ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʢʘʪʫʰʢʠ ʠʥʜʫʢʪʠʚʥʦʩʪʠ. 

ɼʣʷ ʟʘʧʫʩʢʘ 3D ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʚʝʩʪʠ ʥʘ ʥʝʸ ʤʳʰʴ, ʟʘʞʘʪʴ ʃʂʄ 

ʠ ʧʝʨʝʤʝʱʘʷ ʤʳʰʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʨʘʱʝʥʠʝ ʤʦʜʝʣʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʨʠʩʫʥʦʢ 

5). ʂʦʣʸʩʠʢʦʤ ʤʳʰʠ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʤʘʩʰʪʘʙ ʦʪʦʙʨʘʞʝʥʠʷ ʤʦʜʝʣʠ. 

 

 

ʈʠʩʫʥʦʢ 5 

 

ʇʦ ʪʝʢʩʪʫ ʕʋ ʚʩʪʨʝʯʘʶʪʩʷ ʪʝʨʤʠʥʳ, ʦʬʦʨʤʣʝʥʥʳʝ ʚ ʚʠʜʝ ʩʩʳʣʦʢ,                  

ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʦʪʦʨʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʝʨʝʭʦʜʠʪ ʚ ɻʣʦʩʩʘʨʠʡ (ʨʠʩʫʥʦʢ 6).  
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ʈʠʩʫʥʦʢ 6 

 

ɺ ɻʣʦʩʩʘʨʠʠ ʩʦʜʝʨʞʘʪʴʩʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʪʝʨʤʠʥʦʚ                                 

ʠ ʩʦʢʨʘʱʝʥʠʡ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʕʋ. 

ʉʘʤʦʢʦʥʪʨʦʣʴ ʦʙʫʯʘʶʱʠʭʩʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʦʪʚʝʪʳ                            

ʥʘ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʠ ʚʳʧʦʣʥʝʥʠʝ ʪʝʩʪʦʚ. 

ɼʣʷ ʥʘʯʘʣʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʦʜʨʘʟʜʝʣ ʊʝʩʪʳ                           

ʠ ʥʘʞʘʪʴ ʃʂʄ ʥʘ ʩʩʳʣʢʫ άʅʘʯʘʪʴ ʪʝʩʪʠʨʦʚʘʥʠʝéά. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ 

ʚʳʙʨʘʪʴ ʫʨʦʚʝʥʴ ʪʝʩʪʠʨʦʚʘʥʠʷ ʃʂʄ ʥʘ ʢʥʦʧʢʝ άʅʘʯʘʪʴ ʪʝʩʪʠʨʦʚʘʥʠʝά. 

ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʚʳʙʨʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ ʠ ʥʘʞʘʪʴ 

ʢʥʦʧʢʫ άʉʣʝʜʫʶʱʠʡ ʚʦʧʨʦʩά (ʨʠʩʫʥʦʢ 7). 

 

 

ʈʠʩʫʥʦʢ 7 
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ɽʩʣʠ ʦʪʚʝʪ ʥʝ ʚʝʨʥʳʡ, ʧʦʷʚʠʪʩʷ ʩʦʦʙʱʝʥʠʝ: άʆʪʚʝʪ ʥʝʚʝʨʥʳʡά. 

ʅʘʞʤʠʪʝ OK ʠ ʧʨʦʜʦʣʞʠʪʝ ʪʝʩʪʠʨʦʚʘʥʠʝ. ɽʩʣʠ ʦʪʚʝʪ ʚʝʨʥʳʡ, ʧʦʷʚʠʪʩʷ 

ʩʦʦʙʱʝʥʠʝ: άʆʪʚʝʪ ʚʝʨʥʳʡά. ʅʘʞʤʠʪʝ OK ʠ ʧʨʦʜʦʣʞʠʪʝ ʪʝʩʪʠʨʦʚʘʥʠʝ. 

ʂʘʞʜʳʡ ʪʝʩʪ ʩʦʜʝʨʞʠʪ ʜʦ 10 ʚʦʧʨʦʩ. 

 

1.3. ʆʛʨʘʥʠʯʝʥʠʷ ʧʨʦʜʫʢʪʘ 

ʕʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʠʢ ʥʝ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʡ. 

 

2. ʀʩʧʦʣʴʟʫʝʤʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʲʷʚʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʡ ʯʘʩʪʠ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ: 

ʤʠʥʠʤʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ: 

ï ʯʝʪʳʨʸʭʷʜʝʨʥʳʡ ʮʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ Intel CORE i5; 

ï ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ʝʤʢʦʩʪʴʶ 4 ɻʙ; 

ï ʩʚʦʙʦʜʥʦʝ ʤʝʩʪʦ ʥʘ ʩʠʩʪʝʤʥʦʤ ʨʘʟʜʝʣʝ ʞʝʩʪʢʦʛʦ ʜʠʩʢʘ 80 ɻʙ; 

ï ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ Windows 7; 

ï ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʠʥʪʝʨʥʝʪ-ʙʨʘʫʟʝʨ. 

ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʪʨʝʙʦʚʘʥʠʷ: 

ï ʯʝʪʳʨʝʭʷʜʝʨʥʳʡ ʮʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ Intel CORE i7; 

ï ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ʝʤʢʦʩʪʴʶ 8 ɻʙ; 

ï ʩʚʦʙʦʜʥʦʝ ʤʝʩʪʦ ʥʘ ʩʠʩʪʝʤʥʦʤ ʨʘʟʜʝʣʝ ʞʝʩʪʢʦʛʦ ʜʠʩʢʘ 80 ɻʙ; 

ï ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ Windows 7 ʠ ʚʳʰʝ; 

ï ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʠʥʪʝʨʥʝʪ-ʙʨʘʫʟʝʨ Mozilla Firefox. 

 

3. ʉʧʝʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ, 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʉʪʨʫʢʪʫʨʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʠʢʘ ʧʦʟʚʦʣʷʶʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʝ 

ʈʘʜʠʦʤʘʪʝʨʠʘʣʳ ʠ ʨʘʜʠʦʢʦʤʧʦʥʝʥʪʳ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ 
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ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʝʘʣʠʟʫʶʱʠʭ ʌʝʜʝʨʘʣʴʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʧʦʢʦʣʝʥʠʷ 3++. 

 

4. ʋʩʣʦʚʠʷ ʧʝʨʝʜʘʯʠ ʨʘʟʨʘʙʦʪʢʠ ʠʣʠ ʝʸ ʧʨʦʜʘʞʠ 

ʇʦ ʚʦʧʨʦʩʘʤ ʧʨʠʦʙʨʝʪʝʥʠʷ ʠ ʧʨʦʜʘʞʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʠʢʘ 

άʈʘʜʠʦʤʘʪʝʨʠʘʣʳ ʠ ʨʘʜʠʦʢʦʤʧʦʥʝʥʪʳά ʦʙʨʘʱʘʪʴʩʷ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ: 

ʧʦʯʪʘ ʈʦʩʩʠʠ ʥʘ ʘʜʨʝʩ: 214031, ʉʤʦʣʝʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʉʤʦʣʝʥʩʢʠʡ ʨʘʡʦʥ,                

ʜ. ʊʝʧʣʠʯʥʳʡ ʢʦʤʙʠʥʘʪ ˉ 1, ʜ. ˉ 5 ʉʝʥʴʢʦʚʫ ʄʘʢʩʠʤʫ ɸʣʝʢʩʘʥʜʨʦʚʠʯʫ; 

ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ: info@hadros.info 

ʟʘʧʘʩʥʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ: trek01@rambler.ru 

mailto:info@hadros.info
mailto:trek01@rambler.ru
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ɸʅʊʀʂʈʀɿʀʉʅʆɽ ʋʇʈɸɺʃɽʅʀɽ (ʅɸ ɸʅɻʃʀʁʉʂʆʄ ʗɿʓʂɽ) 
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ɸʥʥʦʪʘʮʠʷ. ʄʥʦʛʠʝ ʫʥʠʚʝʨʩʠʪʝʪʳ ʷʚʣʷʶʪʩʷ ʫʯʘʩʪʥʠʢʘʤʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ `ʕʢʩʧʦʨʪ ʦʙʨʘʟʦʚʘʥʠʷ`. ʀ ʢʘʞʜʳʡ ʠʟ ʥʠʭ 

ʟʘʜʫʤʳʚʘʝʪʩʷ ʦ ʪʦʤ, ʢʘʢ ʩʜʝʣʘʪʴ ʨʝʘʣʠʟʫʝʤʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʘʙʠʪʫʨʠʝʥʪʦʚ ʠ ʦʙʫʯʘʶʱʠʭʩʷ. ʈʦʩʪ 

ʢʦʣʠʯʝʩʪʚʘ ʠʥʦʩʪʨʘʥʥʳʭ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʧʦʜʪʚʝʨʞʜʘʝʪ                           

ʠʭ ʩʪʨʝʤʣʝʥʠʝ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʝʣʦʚʦʛʦ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ, 

ʥʘʫʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʆʜʥʠʤ ʠʟ ʵʣʝʤʝʥʪʦʚ ʧʦʜʦʙʥʦʛʦ ʫʩʧʝʭʘ ʷʚʣʷʝʪʩʷ 

ʧʦʜʛʦʪʦʚʢʘ ʫʯʝʙʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʢʫʨʩʦʚ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʝʩʝʤ 

ʘʚʪʦʨʩʢʫʶ ʨʘʟʨʘʙʦʪʢʫ `ɸʥʪʠʢʨʠʟʠʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝ` (ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ). ʎʝʣʴ 

ʢʫʨʩʘ: ʧʦʣʫʯʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʧʦ ʦʩʥʦʚʘʤ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ                 

ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʧʨʝʦʜʦʣʝʥʠʷ ʢʨʠʟʠʩʦʚ                  

ʚ ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ. ʅʦʚʠʟʥʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʫʨʩʘ `ɸʥʪʠʢʨʠʟʠʩʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ` (ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ) ʩʦʩʪʦʠʪ ʚ ʘʥʘʣʠʟʝ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ 

ʤʘʪʝʨʠʘʣʘ, ʪʨʘʥʩʣʷʮʠʷ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ, ʚʢʣʶʯʝʥʠʝ                     

ʠ ʨʘʩʩʤʦʪʨʝʥʠʝ ʨʦʣʠ ʠ ʟʥʘʯʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʚ ʫʩʣʦʚʠʷʭ ʢʨʠʟʠʩʘ, 

ʨʘʟʨʘʙʦʪʢʘ ʠʤʝʝʪ ʮʝʥʥʦʩʪʴ ʝʱʝ ʠ ʪʝʤ, ʯʪʦ ʙʫʜʝʪ ʧʨʠʚʣʝʢʘʪʴ ʠʥʦʩʪʨʘʥʥʳʭ 

ʩʪʫʜʝʥʪʦʚ ʚ ʫʥʠʚʝʨʩʠʪʝʪ, ʯʪʦ ʦʙʣʝʛʯʠʪ ʠʭ ʦʙʫʯʝʥʠʝ. 

 

Abstract. Many universities are participants in the strategic national project 

`Export of Education`. And each of them thinks about how to make the implemented 

educational programs as attractive as possible for applicants and students. The growing 

number of foreign students at universities confirms their desire to actively participate                 

in the formation of the business, educational, and scientific space. One of the elements                 

of such success is the preparation of e-learning courses in English, which include                     

the author`s development `Crisis Management` (in English).The purpose of the course                            

is to gain theoretical knowledge on the basics of crisis management and practical skills 

in diagnosing, preventing and overcoming crises in the conditions of economic entities. 

The novelty of the electronic course `Crisis Management` (in English) consists                        

n the analysis, systematization of the material, which is broadcast in English, the 

inclusion and consideration of the role and importance of the human factor in a crisis, 
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the development is also valuable because it will attract foreign students to the university, 

which will facilitate their education. 
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ɹɸʅʂʈʆʊʉʊɺʆ, ʉɸʅɸʎʀʗ, ʇɽʈʉʆʅɸʃ 

 

Key words: ORGANIZATION, CRISIS, FINANCE, MANAGEMENT, 

BANKRUPTCY, REHABILITATION, PERSONNEL 

 

1. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʨʘʟʨʘʙʦʪʢʠ, ʦʙʣʘʩʪʴ ʝʝ ʧʨʠʤʝʥʝʥʠʷ, 

ʝʝ ʦʛʨʘʥʠʯʝʥʠʷ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʫʥʠʚʝʨʩʠʪʝʪʳ ʷʚʣʷʶʪʩʷ ʫʯʘʩʪʥʠʢʘʤʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ άʕʢʩʧʦʨʪ ʦʙʨʘʟʦʚʘʥʠʷά. ʀ ʢʘʞʜʳʡ ʠʟ 

ʥʠʭ ʟʘʜʫʤʳʚʘʝʪʩʷ ʦ ʪʦʤ, ʢʘʢ ʩʜʝʣʘʪʴ ʨʝʘʣʠʟʫʝʤʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʧʨʦʛʨʘʤʤʳ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʘʙʠʪʫʨʠʝʥʪʦʚ                                 

ʠ ʦʙʫʯʘʶʱʠʭʩʷ. ʈʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʠʥʦʩʪʨʘʥʥʳʭ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʫʥʠʚʝʨʩʠʪʝʪʘʭ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʭ ʩʪʨʝʤʣʝʥʠʝ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʝʣʦʚʦʛʦ, 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ, ʥʘʫʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʆʜʥʠʤ ʠʟ ʵʣʝʤʝʥʪʦʚ ʧʦʜʦʙʥʦʛʦ ʫʩʧʝʭʘ ʷʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʫʯʝʙʥʳʭ 

ʵʣʝʢʪʨʦʥʥʳʭ ʢʫʨʩʦʚ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʝʩʝʤ ʘʚʪʦʨʩʢʫʶ 

ʨʘʟʨʘʙʦʪʢʫ άɸʥʪʠʢʨʠʟʠʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝά (ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ). 

ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ ʟʥʘʯʠʤʳʤ. 

ɸʥʪʠʢʨʠʟʠʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʪʘʢ ʢʘʢ 

ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʢʨʠʟʠʩʥʳʭ 

ʩʠʪʫʘʮʠʡ ʠ ʙʘʥʢʨʦʪʩʪʚʘ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ. ʇʨʠ ʵʪʦʤ ʯʘʱʝ ʣʝʛʯʝ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʢʨʠʟʠʩ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʠʩʧʦʣʴʟʫʷ ʚʩʝʚʦʟʤʦʞʥʳʝ ʬʦʨʤʳ                    

ʠ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʚʥʝ ʦʙʦʨʦʪʥʳʤʠ ʠ ʦʙʦʨʦʪʥʳʤʠ ʘʢʪʠʚʘʤʠ, ʩʦʙʩʪʚʝʥʥʳʤ 

ʢʘʧʠʪʘʣʦʤ, ʜʦʣʛʦʩʨʦʯʥʳʤʠ ʠ ʢʨʘʪʢʦʩʨʦʯʥʳʤʠ ʦʙʷʟʘʪʝʣʴʩʪʚʘʤʠ. 

ɸʥʪʠʢʨʠʟʠʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʪʘʢʞʝ ʩʚʷʟʘʥʦ ʩ ʧʨʠʥʷʪʠʝʤ ʜʘʣʴʥʝʡʰʠʭ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʢʦʥʝʯʥʦʡ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʮʝʣʠ ʧʨʝʜʧʨʠʷʪʠʷ ï ʧʦʣʫʯʝʥʠʝ ʧʨʠʙʳʣʠ ʠ ʧʦʜʜʝʨʞʘʥʠʝ 

ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠʟʥʝʩʘ. 
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ɸʥʪʠʢʨʠʟʠʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʚʷʟʳʚʘʝʤ ʥʝ ʪʦʣʴʢʦ ʩ ʬʠʥʘʥʩʘʤʠ, ʥʦ                        

ʠ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ. ʊʘʢ ʢʘʢ ʦʨʛʘʥʠʟʘʮʠʷ, ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʫʩʣʦʚʠʷʭ 

ʢʨʠʟʠʩʘ, ʪʨʝʙʫʝʪ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʢʘʜʨʦʚʦʡ ʧʦʣʠʪʠʢʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ                          

ʩʦ ʩʪʠʣʷʤʠ, ʪʠʧʘʤʠ ʠ ʫʩʣʦʚʠʷʤʠ, ʧʨʠʥʮʠʧʘʤʠ ʠ ʤʝʪʦʜʘʤʠ ʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʩʚʷʟʠ ʩ ʧʨʘʢʪʠʯʥʦʩʪʴʶ ʠ ʝʤʢʦʩʪʴʶ ʥʘʟʥʘʯʝʥʠʷ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʝʤʫ ʧʨʠʩʫʱ ʰʠʨʦʢʠʡ ʢʨʫʛ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

-ʤʝʥʝʜʞʝʨʘʤ - ʫʧʨʘʚʣʷʶʱʠʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʩ ʜʣʠʪʝʣʴʥʳʤ ʮʠʢʣʦʤ; 

-ʬʠʥʘʥʩʦʚʳʤ ʤʝʥʝʜʞʝʨʘʤ - ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʬʠʥʘʥʩʦʚʦ-ʢʨʝʜʠʪʥʳʭ ʩʜʝʣʦʢ; 

-ʵʢʦʥʦʤʠʩʪʘʤ ï ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʱʥʦʩʪʠ ʙʠʟʥʝʩʘ, ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʝʡ                

ʚ ʫʩʣʦʚʠʷʭ ʩʦʙʩʪʚʝʥʥʳʭ, ʟʘʝʤʥʳʭ, ʧʨʠʚʣʝʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ; 

-ʤʘʣʳʤ ʠ ʩʨʝʜʥʠʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ï ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ, ʚ ʮʝʣʷʭ ʵʢʦʥʦʤʠʠ ʩʨʝʜʩʪʚ ʚ ʥʘʡʤʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʬʠʥʘʥʩʦʚʳʭ ʨʘʙʦʪʥʠʢʦʚ. 

ɺʳʰʝʦʧʠʩʘʥʥʳʝ ʬʘʢʪʦʨʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʫʨʩʘ άɸʥʪʠʢʨʠʟʠʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝά (ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ)                   

ʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʯʝʚʠʜʥʦʡ. 

ʎʝʣʴ ʢʫʨʩʘ ʩʦʩʪʦʠʪ ʚ ʧʦʣʫʯʝʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʧʦ ʦʩʥʦʚʘʤ 

ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʜʠʘʛʥʦʩʪʠʢʠ, 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʧʨʝʦʜʦʣʝʥʠʷ ʢʨʠʟʠʩʦʚ ʚ ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʫʶʱʠʭ 

ʩʫʙʲʝʢʪʦʚ. 

ɿʘʜʘʯʘʤʠ ʢʫʨʩʘ ʷʚʣʷʶʪʩʷ: 

-ʠʟʫʯʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ 

ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; 

-ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʤʝʭʘʥʠʟʤʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʢʨʠʟʠʩʥʳʭ ʩʠʪʫʘʮʠʡ; 

-ʦʚʣʘʜʝʥʠʝ ʤʝʪʦʜʠʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʢʨʠʟʠʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ; 

-ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʠ ʠ ʪʘʢʪʠʢʠ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʝʡ; 
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-ʧʨʠʦʙʨʝʪʝʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʦʙʣʘʩʪʠ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ..  

ʕʣʝʢʪʨʦʥʥʳʡ ʢʫʨʩ άɸʥʪʠʢʨʠʟʠʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝά (ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ) 

ʧʦʩʪʨʦʝʥ ʘʚʪʦʨʘʤʠ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʦʙʫʯʝʥʠʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʦʛʨʘʤʤʘʤ: 

-ʧʨʦʛʨʘʤʤʘ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ άʋʧʨʘʚʣʝʥʠʝ ʣʠʯʥʳʤʠ                            

ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʤʠ ʬʠʥʘʥʩʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠά (ʎʝʥʪʨ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ɹʠʟʥʝʩ-ʰʢʦʣʳ 

ʈɻʕʋ (ʈʀʅʍ), 72 ʯʘʩʘ; 

--ʧʨʦʛʨʘʤʤʘ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ άʉʦʚʨʝʤʝʥʥʳʝ ʘʩʧʝʢʪʳ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ɺʋɿʘ (ʚ 

ʨʘʤʢʘʭ ʧʨʝʧʦʜʘʚʘʝʤʦʡ ʜʠʩʮʠʧʣʠʥʳά, ʌɻɹʆʋ ɺʆ άʆʨʣʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʉ. ʊʫʨʛʝʥʝʚʘά, 72 ʯ. 

ʐʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʜʭʦʜ, ʝʛʦ ʩʪʨʫʢʪʫʨʘ 

ʩʣʝʜʫʶʱʘʷ: 

1. ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʟʘʥʷʪʠʷ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Google Disk, ʚʠʨʪʫʘʣʴʥʦʡ 

ʜʦʩʢʠ Miro, ʦʥʣʘʡʥ-ʩʝʨʚʠʩ Mentimer ʠ ʜʨʫʛʠʝ. 

2. ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ- ʨʘʙʦʪʘ ʛʦʣʦʩʦʚʳʭ 

ʧʦʤʦʱʥʠʢʦʚ ʠ ʙʦʪʦʚ, ʦʙʩʣʫʞʠʚʘʥʠʷ ʙʘʥʢʦʤʘʪʦʚ, ʨʘʩʯʝʪ ʟʘʝʤʥʳʭ ʩʨʝʜʩʪʚ. 

3. ʩʤʝʰʘʥʥʦʝ ʦʙʫʯʝʥʠʝ ïʥʘʨʷʜʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʣʝʢʮʠʡ 

ʠ ʩʝʤʠʥʘʨʦʚ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʦʪʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʝ ʂʘʣʤɻʋ ïʉɼʆ άʃʦʪʦʩά. 

4. ʠʩʧʦʣʴʟʫʝʤ 3 D ïʧʨʠʥʪʝʨ, ʧʫʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʧʨʦʛʨʘʤʤʝ 3 D- 

Blender, ʧʨʦʠʟʚʦʜʠʪ ʥʘʛʣʷʜʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʜʠʩʮʠʧʣʠʥʳ 

άɸʥʪʠʢʨʠʟʠʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝά (ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ). 

5. ʀʩʧʦʣʴʟʫʶʪʩʷ ʘʚʪʦʨʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʕɺʄ (6 ʝʜʠʥʠʮ), ʧʨʠ ʦʪʨʘʙʦʪʢʝ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ ʦʙʫʯʘʶʱʠʭʩʷ, ʥʘ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: 

ʉ++, Python. 

6. ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʩʘʡʪʘ ʘʚʪʦʨʘ ʅʘʤʠʥʦʚʦʡ ʂʝʨʤʝʥ 

ɸʥʪʦʥʦʚʥʳ -https://nsportal.ru/naminova-kermen-antonovna. 

ʅʦʚʠʟʥʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʫʨʩʘ άɸʥʪʠʢʨʠʟʠʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝά                             

(ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ) ʩʦʩʪʦʠʪ ʚ ʘʥʘʣʠʟʝ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʤʘʪʝʨʠʘʣʘ, 
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ʪʨʘʥʩʣʷʮʠʷ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ, ʚʢʣʶʯʝʥʠʝ                              

ʠ ʨʘʩʩʤʦʪʨʝʥʠʝ ʨʦʣʠ ʠ ʟʥʘʯʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʚ ʫʩʣʦʚʠʷʭ ʢʨʠʟʠʩʘ, 

ʨʘʟʨʘʙʦʪʢʘ ʠʤʝʝʪ ʮʝʥʥʦʩʪʴ ʝʱʝ ʠ ʪʝʤ, ʯʪʦ ʙʫʜʝʪ ʧʨʠʚʣʝʢʘʪʴ ʠʥʦʩʪʨʘʥʥʳʭ 

ʩʪʫʜʝʥʪʦʚ ʚ ʫʥʠʚʝʨʩʠʪʝʪ, ʯʪʦ ʦʙʣʝʛʯʠʪ ʠʭ ʦʙʫʯʝʥʠʝ.  

ʈʘʟʨʘʙʦʪʢʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʢʣʶʯʝʚʳʝ ʨʫʙʨʠʢʘʪʦʨʳ: 

ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ: ʦʙʫʯʘʶʱʠʝʩʷ ʙʘʢʘʣʘʚʨʠʘʪʘ, ʩʧʝʮʠʘʣʠʪʝʪʘ, 

ʤʘʛʠʩʪʨʘʪʫʨʳ. 

ʇʨʦʜʫʢʪ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ï ʣʝʢʮʠʠ, ʩʝʤʠʥʘʨʳ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. 

ʂʘʥʘʣ ʨʝʘʣʠʟʘʮʠʠ ï ʦʯʥʦʝ ʦʙʫʯʝʥʠʝ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ. 

ʊʝʤʘ 1. ʂʨʠʟʠʩʳ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ, ʪʝʥʜʝʥʮʠʠ                 

ʠ ʩʚʦʡʩʪʚʘ. ʂʨʠʟʠʩʳ ʚ ʨʘʟʚʠʪʠʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʉʦʜʝʨʞʘʥʠʝ: 

1.1. ʂʨʠʟʠʩ, ʧʨʠʯʠʥʳ ʢʨʠʟʠʩʘ, ʧʦʩʣʝʜʩʪʚʠʷ ʢʨʠʟʠʩʘ 

1.2. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʢʨʠʟʠʩʦʚ 

ʊʝʤʘ 2 ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʢʨʠʟʠʩʥʳʭ ʩʠʪʫʘʮʠʡ. 

ʇʨʦʮʝʜʫʨʳ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ: ʩʦʜʝʨʞʘʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ 

ʉʦʜʝʨʞʘʥʠʝ: 

2.1.ʉʫʱʥʦʩʪʴ, ʬʦʨʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʨʠʟʠʩʥʳʭ 

ʩʠʪʫʘʮʠʡ 

2.2. ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

2.3. ʉʨʝʜʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʨʠʟʠʩʥʳʭ ʩʠʪʫʘʮʠʡ 

ʊʝʤʘ 3 ʏʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʉʦʜʝʨʞʘʥʠʝ: 

3.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʢʨʠʟʠʩʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

3.2. ʉʠʩʪʝʤʘ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ 

3.3. ʉʪʠʣʴ, ʪʠʧʳ, ʫʩʣʦʚʠʷ ʨʘʟʨʘʙʦʪʢʠ ʢʘʜʨʦʚʦʡ ʧʦʣʠʪʠʢʠ ʥʘ ʢʨʠʟʠʩʥʦʤ 

ʧʨʝʜʧʨʠʷʪʠʠ 

3.4. ʇʨʠʥʮʠʧʳ ʠ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʢʨʠʟʠʩʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ 
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3.5. ʉʪʨʘʪʝʛʠʷ ʧʦʚʝʜʝʥʠʷ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʫʧʨʘʚʣʷʶʱʝʛʦ 

ʊʝʤʘ 4 άʇʨʠʥʷʪʠʝ ʬʠʥʘʥʩʦʚʳʭ ʨʝʰʝʥʠʡ. ʆʧʝʨʘʮʠʦʥʥʳʡ ʠ ʬʠʥʘʥʩʦʚʳʡ 

ʣʝʚʝʨʠʜʞά 

ʉʦʜʝʨʞʘʥʠʝ: 

4.1. ʇʨʠʥʷʪʠʝ ʬʠʥʘʥʩʦʚʳʭ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʠʥʬʣʷʮʠʠ 

4.2. ʃʝʚʝʨʠʜʞ (ʬʠʥʘʥʩʦʚʳʡ ʨʳʯʘʛ). ʕʬʬʝʢʪ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʯʘʛʘ. 

4.3. ʆʧʝʨʘʮʠʦʥʥʳʡ ʣʝʚʝʨʠʜʞ. 

ʊʝʤʘ 5 άɹʘʥʢʨʦʪʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʉʦʜʝʨʞʘʥʠʝ: 

5.1. ʇʦʥʷʪʠʝ ʙʘʥʢʨʦʪʩʪʚʘ 

5.2. ʇʨʦʮʝʜʫʨʳ ʙʘʥʢʨʦʪʩʪʚʘ 

5.3. ʈʦʣʴ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʘʨʙʠʪʨʘʞʥʦʛʦ ʩʫʜʘ 

5.4. ɺʠʜʳ ʠ ʧʦʨʷʜʦʢ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʝʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʜʫʨ 

5.5. ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʙʘʥʢʨʦʪʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ 

ʊʝʤʘ 6 ʉʘʥʘʮʠʷ ʧʨʝʜʧʨʠʷʪʠʡ 

6.1. ʇʦʥʷʪʠʝ ʩʘʥʘʮʠʡ ʠ ʝʝ ʨʦʣʴ ʚ ʘʥʪʠʢʨʠʟʠʩʥʦʤ ʫʧʨʘʚʣʝʥʠʠ 

6.2. ʉʘʥʘʮʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ 

6.3. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʳ ʩʘʥʘʮʠʠ 

ʊʝʤʘ 7. ʉʪʨʘʪʝʛʠʷ ʠ ʪʘʢʪʠʢʘ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʉʦʜʝʨʞʘʥʠʝ 

7.1. ʈʦʣʴ ʠ ʚʠʜʳ ʩʪʨʘʪʝʛʠʠ ʚ ʘʥʪʠʢʨʠʟʠʩʥʦʤ ʫʧʨʘʚʣʝʥʠʠ 

7.2. ʈʘʟʨʘʙʦʪʢʘ ʘʥʪʠʢʨʠʟʠʩʥʦʡ ʩʪʨʘʪʝʛʠʠ ʦʨʛʘʥʠʟʘʮʠʠ 

7.3. ʈʝʘʣʠʟʘʮʠʷ ʘʥʪʠʢʨʠʟʠʩʥʦʡ ʩʪʨʘʪʝʛʠʠ 

7.4. ɺʥʝʜʨʝʥʠʝ ʘʥʪʠʢʨʠʟʠʩʥʦʡ ʩʪʨʘʪʝʛʠʠ 

7.5. ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʘʥʪʠʢʨʠʟʠʩʥʦʡ ʩʪʨʘʪʝʛʠʠ 

2. ʀʩʧʦʣʴʟʫʝʤʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʢʫʨʩʦʤ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʧʝʨʩʦʥʘʣʴʥʳʡ 

ʢʦʤʧʴʶʪʝʨ ʥʝ ʥʠʞʝ Pentium 120 ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ Windows 2000                     

ʠ ʚʳʰʝ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʴʶ ʦʪ 512 ʄʙ, ʩ ʚʳʭʦʜʦʤ ʚ ʀʥʪʝʨʥʝʪ. 
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3. ʉʧʝʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʜʘʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʫʨʩʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ                 

ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʧʨʦʩʤʦʪʨʘ pdf-ʬʘʡʣʦʚ, ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʴʥʳʭ 

ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʝʥʠʷ ʠ ʪʨʝʙʦʚʘʥʠʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ, ʪʝʭʥʠʯʝʩʢʦʛʦ                        

ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʨʝʩʫʨʩʘ                      

ʥʝ ʪʨʝʙʫʝʪʩʷ. 

4. ʋʩʣʦʚʠʷ ʧʝʨʝʜʘʯʠ ʧʨʦʛʨʘʤʤʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠʣʠ ʝʝ 

ʧʨʦʜʘʞʠ 

ʋʩʣʦʚʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʨʝʩʫʨʩʘ άʌʠʥʘʥʩʦʚʳʡ 

ʤʝʥʝʜʞʤʝʥʪά ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʤʦʞʥʦ ʦʙʩʫʜʠʪʴ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ 

kermen.09@yandex.ru. 

ɸʜʨʝʩ: ʈʦʩʩʠʷ, 358000, ʈʝʩʧʫʙʣʠʢʘ ʂʘʣʤʳʢʠʷ, ʛ. ʕʣʠʩʪʘ, ʫʣ. ʇʫʰʢʠʥʘ, 

ʜ. 11, ʌɻɹʆʋ ɺʆ άʂʘʣʤʳʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɹ.ɹ. 

ɻʦʨʦʜʦʚʠʢʦʚʘά 

ʊʝʣʝʬʦʥ: 8(84722) 3-83-70 
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ɸʥʥʦʪʘʮʠʷ. ɺʠʨʪʫʘʣʴʥʘʷ ʘʥʠʤʠʨʦʚʘʥʥʘʷ 3ɼ-ʤʦʜʝʣʴ `ʉʘʨʤʘʪʩʢʘʷ ʫʟʜʘ IV ʚ. 

ʜʦ ʥ.ʵ.` ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʦʯʥʦʡ ʠ ʟʘʦʯʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ, 

ʦʩʚʘʠʚʘʶʱʠʭ ʧʨʦʛʨʘʤʤʫ ʙʘʢʘʣʘʚʨʠʘʪʘ `ɸʨʭʝʦʣʦʛʠʷ` ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 

44.03.01 - ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ 44.03.05 - ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ (ʩ 

ʜʚʫʤʷ ʧʨʦʬʠʣʷʤʠ ʧʦʜʛʦʪʦʚʢʠ), ʘ ʪʘʢʞʝ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʠʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʧʦʜʛʦʪʦʚʢʠ. ɼʘʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʌɻʆʉ ɺʆ 3++. 

ʎʝʣʴ ʚʠʨʪʫʘʣʴʥʦʡ ʘʥʠʤʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ                                   

ʫ ʩʪʫʜʝʥʪʦʚ ʙʘʢʘʣʘʚʨʠʘʪʘ ʩʠʩʪʝʤʳ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʦ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʘʭ 

ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʘʨʭʝʦʣʦʛʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʦʚʝʡʰʝʤʫ ʥʘʧʨʘʚʣʝʥʠʶ                   

ʚ ʥʘʫʢʝ - `ɸʨʭʝʦʣʦʛʠʷ 2.0`, ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʮʠʬʨʦʚʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, 

ʠʟʫʯʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ,                     

ʘ ʪʘʢʞʝ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʛʦʪʦʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʘʨʭʝʦʣʦʛʠʠ. 

 

Abstract. Virtual animated 3D model `Sarmatian bridle of the 4th century BC`                 

is intended for full-time and part-time students mastering the bachelor`s program 

`Archaeology` in the field of study 44.03.01 - Pedagogical education and 44.03.05 - 

Pedagogical education (with two profiles of training), as well as for students in other 

areas of training. This training course meets the requirements of Federal State 

Educational Standard for Higher Education 3++. The purpose of the virtual animated 

model is to form among undergraduate students a system of scientific knowledge about 

modern methods of information analysis in archeology, corresponding to the latest 

direction in science - ñArchaeology 2.0ò, using innovative methods of digital 

reconstruction, study and preservation of cultural, historical and archaeological 
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heritage, as well as ensuring readiness to use the acquired knowledge when solving 

professional problems in the field of archaeology. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʆɼɽʃʔ, ʉɸʈʄɸʊʓ, ʋɿɼɸ, ɸʈʍɽʆʃʆɻʀʗ 

 

Key words: MODEL, SARMATIANS, BRIDLE, ARCHEOLOGY 

 

 

 

ʦʪ 14.1. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʜʫʢʪʘ, ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ, ʝʛʦ 

ʦʛʨʘʥʠʯʝʥʠʷ 

ɺʠʨʪʫʘʣʴʥʘʷ ʘʥʠʤʠʨʦʚʘʥʥʘʷ 3D-ʤʦʜʝʣʴ άSarmatian bridle of the 4th 

century BC (v.1)ά ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʦʯʥʦʡ ʠ ʟʘʦʯʥʦʡ ʬʦʨʤʳ 

ʦʙʫʯʝʥʠʷ, ʦʩʚʘʠʚʘʶʱʠʭ ʧʨʦʛʨʘʤʤʫ ʙʘʢʘʣʘʚʨʠʘʪʘ άɸʨʭʝʦʣʦʛʠʷά                                  

ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 44.03.01 - ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ                                

ʠ 44.03.05 ï ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ (ʩ ʜʚʫʤʷ ʧʨʦʬʠʣʷʤʠ ʧʦʜʛʦʪʦʚʢʠ),                  

ʘ ʪʘʢʞʝ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʠʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ. ɼʘʥʥʳʡ ʫʯʝʙʥʳʡ 

ʢʫʨʩ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʌɻʆʉ ɺʆ 3++. 

ʎʝʣʴ ʚʠʨʪʫʘʣʴʥʦʡ ʘʥʠʤʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʟʘʢʣʶʯʘʝʪʩʷ                                        

ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫ ʩʪʫʜʝʥʪʦʚ ʙʘʢʘʣʘʚʨʠʘʪʘ ʩʠʩʪʝʤʳ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ                            

ʦ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʘʭ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʘʨʭʝʦʣʦʛʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʥʦʚʝʡʰʝʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʚ ʥʘʫʢʝ ï άɸʨʭʝʦʣʦʛʠʷ 2.0ά, ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ ʮʠʬʨʦʚʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʠʟʫʯʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʢʫʣʴʪʫʨʥʦ-

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ, ʘ ʪʘʢʞʝ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʛʦʪʦʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʘʨʭʝʦʣʦʛʠʠ. 

ɼʠʩʪʘʥʮʠʦʥʥʘʷ ʚʠʨʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʧʨʘʚʘʭ 

ʥʝʢʦʤʤʝʨʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʘʟʤʝʱʝʥʘ ʚ ʘʚʪʦʨʩʢʦʡ ʜʠʨʝʢʪʦʨʠʠ 

άArchaeological Museum SB UUSaTά (https://skfb.ly/ow8zN) ʩʝʢʪʦʨʘ 

ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʠ ʠʩʪʦʨʠʠ ʢʨʫʧʥʝʡʰʝʡ ʚ ʤʠʨʝ ʧʣʘʪʬʦʨʤʳ ʜʣʷ 

ʠʤʤʝʨʩʠʚʥʦʛʦ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ 3D, VR ʠ AR άSketchfab.comά, 

ʦʙʲʝʜʠʥʷʶʱʝʡ ʙʦʣʝʝ 10 ʤʠʣʣʠʦʥʦʚ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦ 

ʚʩʝʤʫ ʤʠʨʫ, ʧʦ ʧʦʩʪʦʷʥʥʦʤʫ ʘʜʨʝʩʫ: https://skfb.ly/oFBOP, ʢʦʪʦʨʳʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʳʡ ʥʝʢʦʤʤʝʨʯʝʩʢʠʡ ʜʦʩʪʫʧ ʦʙʫʯʘʶʱʠʭʩʷ ʢ 

https://skfb.ly/ow8zN
https://skfb.ly/oFBOP
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ʨʝʩʫʨʩʫ ʚ ʣʶʙʦʝ ʫʜʦʙʥʦʝ ʜʣʷ ʥʠʭ ʚʨʝʤʷ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ. ʈʝʩʫʨʩ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʪʦʣʴʢʦ ʜʣʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ 

ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʠʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʤʠ Sketchfab ʚʦʟʤʦʞʥʦʩʪʷʤʠ                    

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʦʣʣʝʢʮʠʡ 3D-ʤʦʜʝʣʝʡ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʚʠʨʪʫʘʣʴʥʘʷ ʢʦʣʣʝʢʮʠʷ, ʚ ʩʦʩʪʘʚ 

ʢʦʪʦʨʦʡ ʚʢʣʶʯʝʥʘ ʥʘʩʪʦʷʱʘʷ ʤʦʜʝʣʴ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʨʝʤʷ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ 

ʙʣʦʢʘʤʠ: ʘʥʥʦʪʘʮʠʝʡ, ʩʪʨʫʢʪʫʨʥʳʤ ʙʣʦʢʦʤ ʤʦʜʝʣʝʡ ʠ ʢʦʥʪʨʦʣʴʥʳʤ ʙʣʦʢʦʤ.  

ɸʥʥʦʪʘʮʠʦʥʥʳʡ ʙʣʦʢ ʷʚʣʷʝʪʩʷ ʠʩʭʦʜʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʩʦʜʝʨʞʠʪ 

ʢʨʘʪʢʫʶ ʘʥʥʦʪʘʮʠʶ ʦʙ ʘʚʪʦʨʝ, ʧʦʜʧʠʩʯʠʢʘʭ ʠ ʧʦʜʧʠʩʢʘʭ, ʭʘʨʘʢʪʝʨʝ                          

ʠ ʦʩʦʙʝʥʥʦʩʪʷʭ ʢʦʣʣʝʢʮʠʠ ʥʘ ʨʫʩʩʢʦʤ, ʘʥʛʣʠʡʩʢʦʤ ʠ ʥʝʤʝʮʢʦʤ ʷʟʳʢʘʭ.  

ʂʨʦʤʝ ʪʦʛʦ, ʙʣʦʢ ʩʦʜʝʨʞʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

¶ Subscribe ï ʧʦʜʧʠʩʢʘ ʥʘ ʤʦʜʝʣʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ                       

ʦʙ ʦʙʥʦʚʣʝʥʠʷʭ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ, ʠʣʠ ʚ ʩʧʝʮʠʘʣʴʥʦʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʥʦʚʦʩʪʥʦʡ ʣʝʥʪʝ; 

¶ Embed ï ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʜʘ ʤʦʜʝʣʠ ʜʣʷ ʚʩʪʨʘʠʚʘʥʠʷ                            

ʚ ʩʪʦʨʦʥʥʠʡ Web-ʨʝʩʫʨʩ;  

¶ Share ï ʧʦʣʫʯʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ URL ʤʦʜʝʣʠ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ 

ʩʩʳʣʦʢ ʚ ʢʦʥʪʨʦʣʴʥʳʭ/ʢʫʨʩʦʚʳʭ/ʚʳʧʫʩʢʥʳʭ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ/ʥʘʫʯʥʳʭ ʠ ʠʥʳʭ ʨʘʙʦʪʘʭ;  

¶ Report collection ï ʧʦʣʫʯʝʥʠʝ ʩʚʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʨʫʢʪʫʨʝ                       

ʠ ʭʘʨʘʢʪʝʨʝ ʤʦʜʝʣʠ. 

 

ʉʪʨʫʢʪʫʨʥʳʡ ʙʣʦʢ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʚʠʨʪʫʘʣʴʥʦʡ ʢʦʣʣʝʢʮʠʠ ʩ ʤʦʜʝʣʴʶ 

ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʧʦʣʥʷʝʤʦʡ ʩʝʨʠʝʡ ʘʚʪʦʨʩʢʠʭ ʤʦʜʝʣʝʡ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʭ                 

ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʲʝʢʪʦʚ ʠ ʘʨʪʝʬʘʢʪʦʚ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ 

ʢʫʣʴʪʫʨ ʖʞʥʦʛʦ ʋʨʘʣʘ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʩʦʟʜʘʚʘʝʤʳʭ                              

ʧʦ ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʤʝʪʦʜʫ ʮʠʬʨʦʚʦʛʦ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 



˿ͭͪΦ 162 ͙ ͘ 606Φ ˹͍͙͎͊͊ͭͦͪ ͍ ͙͔ͣͪ ͙ͤ͊ͯ͟ ͙ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ Ѕ лоόслύϥнлно 

 
 

3D-ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʪʜʝʣʴʥʳʤ ʵʢʨʘʥʦʤ, ʩʦʧʨʦʚʦʞʜʘʝʤʳʤ 

ʥʘʟʚʘʥʠʝʤ ʤʦʜʝʣʠ. ʇʨʠ ʥʘʞʘʪʠʠ ʢʫʨʩʦʨʦʤ ʥʘ ʠʟʙʨʘʥʥʳʡ ʵʢʨʘʥ ʧʨʦʠʩʭʦʜʠʪ 

ʧʝʨʝʭʦʜ ʚ ʦʪʜʝʣʴʥʦʝ ʦʢʥʦ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʧʨʦʩʤʦʪʨʘ ʠ ʘʥʘʣʠʟʘ ʠʟʙʨʘʥʥʦʡ ʤʦʜʝʣʠ. 

 
ʇʨʠ ʧʝʨʝʭʦʜʝ ʚ ʦʪʜʝʣʴʥʦʝ ʦʢʥʦ ʦʙʫʯʘʶʱʠʡʩʷ ʧʦʣʫʯʘʝʪ ʨʷʜ 

ʚʦʟʤʦʞʥʦʩʪʝʡ: 

¶ ʇʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʟʚʘʥʠʠ ʤʦʜʝʣʠ, ʘʚʪʦʨʝ-ʨʘʟʨʘʙʦʪʯʠʢʝ, 

ʦʬʦʨʤʠʪʴ ʧʦʜʧʠʩʢʫ ʥʘ ʚʩʝ ʝʛʦ ʤʦʜʝʣʠ; 

¶ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ ʦʨʠʛʠʥʘʣʘ ʤʦʜʝʣʠ 
(ʨʝʛʠʦʥ, ʥʘʠʤʝʥʦʚʘʥʠʝ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʤʷʪʥʠʢʘ, ʥʫʤʝʨʘʮʠʷ 

ʢʫʨʛʘʥʘ ʠ ʧʦʛʨʝʙʘʣʴʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʤʘʪʝʨʠʘʣ ʠʟʛʦʪʦʚʣʝʥʠʷ, 

ʭʨʦʥʦʣʦʛʠʷ, ʢʫʣʴʪʫʨʥʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ). ʈʘʟʤʝʱʝʥʠʝ 

ʘʥʥʦʪʘʮʠʠ ʥʘ ʥʝʢʦʪʦʨʳʭ ʤʦʜʝʣʷʭ ʢʦʣʣʝʢʮʠʠ ʪʦʣʴʢʦ                             
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ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʧʨʠʟʚʘʥʦ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʚ ʪ.ʯ. ʠ ʷʟʳʢʦʚʫʶ 

ʧʨʘʢʪʠʢʫ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʦʙʫʯʘʶʱʠʭʩʷ. ʇʨʦʪʠʚʦʧʦʣʦʞʥʘʷ ʮʝʣʴ 

ʜʣʷ ʟʘʨʫʙʝʞʥʳʭ ʦʙʫʯʘʶʱʠʭʩʷ ʜʦʩʪʠʛʘʝʪʩʷ ʠ ʨʘʟʤʝʱʝʥʠʝʤ 

ʘʥʥʦʪʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʤʦʜʝʣʝʡ ʪʦʣʴʢʦ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ; 

¶ ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʠʚ ʘʥʥʦʪʘʮʠʶ ʢʦʥʢʨʝʪʥʦʡ ʤʦʜʝʣʠ, ʦʙʫʯʘʶʱʠʡʩʷ 
ʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʜʠʟʘʡʥʘ                   

ʠ  ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʤʘʪʝʨʠʘʣʘ ʠʟʛʦʪʦʚʣʝʥʠʷ, 

ʭʨʦʥʦʣʦʛʠʶ ʢʦʥʩʢʦʡ ʫʟʜʳ ʩʘʨʤʘʪʩʢʦʡ ʢʫʣʴʪʫʨʳ ʨʘʥʥʝʛʦ 

ʞʝʣʝʟʥʦʛʦ ʚʝʢʘ ʝʚʨʘʟʠʡʩʢʠʭ ʩʪʝʧʝʡ ʚ ʨʘʤʢʘʭ ʢʦʨʦʪʢʦʛʦ 

ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ï IV ʚ. ʜʦ ʥ.ʵ.; 

¶ ʫʧʨʘʚʣʷʷ ʤʳʰʢʦʡ, ʨʘʩʩʤʦʪʨʝʪʴ ʤʦʜʝʣʴ ʚ 3D ʚʦ ʚʩʝʭ ʨʘʢʫʨʩʘʭ (ʜʦ 

360
0
), ʨʘʟʨʝʰʸʥʥʳʭ ʘʚʪʦʨʦʤ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʤʦʜʝʣʠ.                                    

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʩʪʫʧʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʦʪʨʘ                          

ʚ ʧʦʣʥʦʵʢʨʘʥʥʦʤ ʨʝʞʠʤʝ; 

¶ ʦʙʫʯʘʶʱʠʡʩʷ, ʠʩʧʦʣʴʟʫʷ ʜʚʘ ʢʣʠʢʘ ʤʳʰʢʦʡ ʥʘ ʢʦʥʢʨʝʪʥʦʤ 
ʫʯʘʩʪʢʝ ʤʦʜʝʣʠ, ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʠʪʴ ʨʘʢʫʨʩ ʧʨʦʩʤʦʪʨʘ; 

¶ ʧʨʦʩʤʦʪʨʝʪʴ ʘʚʪʦʨʩʢʫʶ ʘʥʠʤʘʮʠʶ ʤʦʜʝʣʠ; 

¶ ʧʨʠ ʥʘʣʠʯʠʠ VR-ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙʫʯʘʶʱʠʡʩʷ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʩʤʦʪʨʝʪʴ ʠʟʙʨʘʥʥʫʶ ʤʦʜʝʣʴ ʚ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʘʚʪʦʨʦʤ-

ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʚʠʨʪʫʘʣʴʥʦʡ, ʠʣʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ; 

¶ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʣʠʯʝʩʪʚʝ ʧʨʦʩʤʦʪʨʦʚ ʠʟʙʨʘʥʥʦʡ 

ʤʦʜʝʣʠ ʪʦʣʴʢʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

ɺ ʦʩʥʦʚʥʦʤ ʦʢʥʝ ʤʦʜʝʣʠ ʦʙʫʯʘʶʱʠʡʩʷ ʧʦʣʫʯʘʝʪ ʪʘʢʞʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʢʣʶʯʝʥʠʠ ʜʘʥʥʦʡ ʤʦʜʝʣʠ                                         

ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʨʝʡʪʠʥʛʠ, ʠʥʳʝ ʢʦʣʣʝʢʮʠʠ, ʘ ʪʘʢʞʝ ï ʦ ʜʨʫʛʠʭ ʧʦʭʦʞʠʭ 

ʤʦʜʝʣʷʭ ʢʦʥʢʨʝʪʥʦʛʦ ʘʚʪʦʨʘ-ʨʘʟʨʘʙʦʪʯʠʢʘ, ʠʣʠ ʠʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘ ʨʝʩʫʨʩʝ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʦʪʜʝʣʴʥʦʝ ʦʢʥʦ ʩʦʜʝʨʞʠʪ ʠ ʜʨʫʛʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

¶ Add to ï ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ 

ʜʦʙʘʚʠʪʴ ʜʘʥʥʫʶ ʤʦʜʝʣʴ ʚ ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ ʢʦʣʣʝʢʮʠʶ, 

ʥʘʧʨʠʤʝʨ, ʢʦʤʙʠʥʠʨʫʷ ʤʦʜʝʣʠ ʧʦ ʤʘʪʝʨʠʘʣʫ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʪʠʧʫ, 

ʭʨʦʥʦʣʦʛʠʠ, ʠʣʠ ʥʝʢʨʦʧʦʣʶ; 

¶ Embed ï ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʦʜ ʤʦʜʝʣʠ ʜʣʷ ʚʩʪʨʘʠʚʘʥʠʷ ʚ ʩʪʦʨʦʥʥʠʡ 

Web-ʨʝʩʫʨʩ;  

¶ Share ï ʧʦʣʫʯʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ URL ʜʘʥʥʦʡ ʤʦʜʝʣʠ                               

ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʩʩʳʣʦʢ ʚ ʥʘʫʯʥʳʭ ʠ ʠʥʳʭ ʨʘʙʦʪʘʭ;  

¶ Report ï ʧʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʧʝʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʩʪʨʫʢʪʫʨʝ ʠ ʭʘʨʘʢʪʝʨʝ ʤʦʜʝʣʠ (ʦʙʲʝʤ, ʨʘʩʰʠʨʝʥʠʝ ʬʘʡʣʘ ʠ ʪ.ʜ.); 

¶ ʇʨʠ ʞʝʣʘʥʠʠ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʦʙʫʯʘʶʱʠʡʩʷ ʤʦʞʝʪ ʦʮʝʥʠʪʴ 
ʤʦʜʝʣʴ, ʠʣʠ ʦʩʪʘʚʠʪʴ ʢʦʤʤʝʥʪʘʨʠʡ. 

ʆʩʦʙʳʡ ʭʘʨʘʢʪʝʨ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʫʯʸʥʳʝ, IT-ʩʧʝʮʠʘʣʠʩʪʳ, ʢʨʫʧʥʳʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʮʝʥʪʨʳ/ʮʠʬʨʦʚʳʝ ʣʘʙʦʨʘʪʦʨʠʠ/ʤʫʟʝʠ ʤʠʨʘ, ʨʘʟʤʝʱʘʶʱʠʭ 

ʤʦʜʝʣʠ ʚ ʩʝʢʪʦʨʝ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʠ ʠʩʪʦʨʠʠ, ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʨʝʜʢʦʩʪʴ ʟʘʛʨʫʟʦʢ ʤʦʜʝʣʝʡ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʥʘʫʯʥʳʭ ʮʝʣʝʡ,                           

ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʘʚʪʦʨʦʤ-ʨʘʟʨʘʙʦʪʯʠʢʦʤ, ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʩʪʨʝʤʣʝʥʠʷ ʢ ʥʘʢʦʧʣʝʥʠʶ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʦʮʝʥʦʢ. ɺʦʟʤʦʞʥʦʩʪʴ 

ʢʦʤʤʝʥʪʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʫ ʘʚʪʦʨʘ-ʨʘʟʨʘʙʦʪʯʠʢʘ, ʪ.ʢ. ʨʝʩʫʨʩ, ʟʘʱʠʱʘʷ ʧʨʠʚʘʪʥʦʩʪʴ,                    

ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʘʢʦʡ-ʣʠʙʦ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʩʪʦʨʦʥʥʝʡ ʩʚʷʟʠ ʩ ʘʚʪʦʨʦʤ-

ʨʘʟʨʘʙʦʪʯʠʢʦʤ. ɼʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʴʥʦʤʫ 
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ʚʝʜʫʱʝʤʫ ʥʘʫʯʥʦʤʫ ʩʦʪʨʫʜʥʠʢʫ (ʢʫʨʘʪʦʨʫ) ʩʝʢʪʦʨʘ, ʢʦʪʦʨʳʡ, ʧʨʠ ʩʦʛʣʘʩʠʠ 

ʩʪʦʨʦʥ, ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʧʦʤʦʱʴ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʩʚʷʟʠ. 

ʅʝʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʠ ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʝʢʪʦʨʘ 

ʜʘʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʦʙʫʯʘʶʱʠʤʩʷ, ʧʦʜʦʙʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʢʫʨʘʪʦʨʦʤ ʩʝʢʪʦʨʘ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ 

ʘʚʪʦʨ-ʨʘʟʨʘʙʦʪʯʠʢ ʤʦʜʝʣʠ ʧʦʣʫʯʘʝʪ ʩʦʦʙʱʝʥʠʝ ʠ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ                   

ʦʙ ʫʩʪʘʥʦʚʣʝʥʠʠ ʢʦʥʪʘʢʪʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ɺ ʮʝʣʦʤ, ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʚʠʨʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦ ʧʨʦʩʤʦʪʨ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʙʰʠʨʥʫʶ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ, ʤʝʪʦʜʠʯʝʩʢʫʶ ʠ ʩʧʝʮʠʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʪ.ʝ. ʚ ʧʨʦʮʝʩʩʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʦʜʝʣʝʡ ʦʙʫʯʘʶʱʠʡʩʷ 

ʧʨʦʭʦʜʠʪ ʧʦʣʥʳʡ ʮʠʢʣ ʫʩʚʦʝʥʠʷ ï ʦʪ ʧʝʨʚʠʯʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʩʦʜʝʨʞʘʥʠʷ                 

ʜʦ ʟʘʢʨʝʧʣʝʥʠʷ ʫʩʚʦʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʨʘʢʪʠʢʝ.  

ʂʦʥʪʨʦʣʴʥʳʡ ʙʣʦʢ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʢʦʥʪʨʦʣʴ ʧʦʟʚʦʣʷʝʪ  ʦʮʝʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ 

ʦʙʫʯʘʶʱʠʤʩʷ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ, ʘ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʦʢʘʟʘʪʴ ʜʝʡʩʪʚʝʥʥʫʶ ʠ ʦʧʝʨʘʪʠʚʥʫʶ ʧʦʤʦʱʴ ʚ ʜʦʩʪʠʞʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʮʝʣʝʡ ʦʙʫʯʝʥʠʷ. ʂʦʥʪʨʦʣʴʥʳʡ ʙʣʦʢ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ 

ʚʢʣʶʯʘʝʪ: ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʨʦʤ-ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʩʤʦʪʨ                    

ʠ ʠʟʫʯʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʦʜʝʣʝʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʠʩʧʦʣʴʟʫʷ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʨʝʩʫʨʩʦʤ ʚʦʟʤʦʞʥʦʩʪʠ: 

¶ ʇʨʠ ʥʘʣʠʯʠʠ ʨʘʟʨʝʰʝʥʠʷ ʘʚʪʦʨʘ-ʨʘʟʨʘʙʦʪʯʠʢʘ, ʪʦʣʴʢʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʥʘ ʨʝʩʫʨʩʝ ʦʙʫʯʘʶʱʠʡʩʷ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʚ ʪ.ʯ. ʟʘʛʨʫʟʠʪʴ ʠʟʙʨʘʥʥʫʶ 

ʤʦʜʝʣʴ ʥʘ ʢʦʤʧʴʶʪʝʨ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʠʮʝʥʟʠʝʡ, ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʥʥʦʡ 

ʘʚʪʦʨʦʤ-ʨʘʟʨʘʙʦʪʯʠʢʦʤ. ʉʪʘʥʜʘʨʪʥʳʝ ʫʩʣʦʚʠʷ ʣʠʮʝʥʟʠʠ                              

ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʙʝʩʧʣʘʪʥʦʡ ʟʘʛʨʫʟʢʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʟʙʨʘʥʥʦʡ ʤʦʜʝʣʠ ʪʦʣʴʢʦ ʜʣʷ ʥʝʢʦʤʤʝʨʯʝʩʢʦʛʦ ʣʠʯʥʦʛʦ ʧʨʦʩʤʦʪʨʘ                           

ʥʘ ʣʠʯʥʦʤ (ʜʦʤʘʰʥʝʤ) ʢʦʤʧʴʶʪʝʨʝ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦʬʠʣʝʡ ʧʨʠ ʥʘʧʠʩʘʥʠʠ 
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ʢʦʥʪʨʦʣʴʥʦʡ/ʢʫʨʩʦʚʦʡ/ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ/ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʦʨʦʥʥʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.                               

ɺ ʩʣʫʯʘʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʘʚʪʦʨʦʤ-ʨʘʟʨʘʙʦʪʯʠʢʦʤ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʦʙʫʯʘʶʱʠʡʩʷ ʧʦʣʫʯʘʝʪ ʧʨʘʚʦ ʥʘ ʤʦʜʠʬʠʢʘʮʠʶ 

ʠʟʙʨʘʥʥʦʡ ʤʦʜʝʣʠ (ʥʘʧʨʠʤʝʨ, ʩʦʟʜʘʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ 

ʢʨʫʧʥʦʛʦ ʦʙʲʝʢʪʘ, ʚʠʨʪʫʘʣʴʥʦʡ/ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, 

ʩʦʩʪʘʚʣʝʥʥʦʛʦ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʤʦʜʝʣʝʡ, ʘʥʠʤʘʮʠʠ ʠ ʪ.ʜ.), ʧʨʠ ʫʩʣʦʚʠʠ 

ʨʘʟʤʝʱʝʥʠʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʥʘ ʵʪʦʤ ʞʝ ʨʝʩʫʨʩʝ,                             

ʩ ʦʙʷʟʘʪʝʣʴʥʦʡ ʩʩʳʣʢʦʡ ʥʘ ʘʚʪʦʨʩʪʚʦ ʦʨʠʛʠʥʘʣʘ(ʦʚ); 

¶ ʦ ʧʨʦʩʤʦʪʨʝ ʤʦʜʝʣʠ, ʠʣʠ ʟʘʛʨʫʟʢʠ ʢʦʥʢʨʝʪʥʳʤ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ 

ʦʙʫʯʘʶʱʠʤʩʷ, ʘʚʪʦʨ-ʨʘʟʨʘʙʦʪʯʠʢ ʧʦʣʫʯʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʫʚʝʜʦʤʣʝʥʠʝ ʦʪ ʩʣʫʞʙʳ Sketchfab, ʪʱʘʪʝʣʴʥʦ ʢʦʥʪʨʦʣʠʨʫʶʱʝʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʘ ʧʫʪʝʤ ʚʝʜʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʞʫʨʥʘʣʘ ʩ ʥʘʣʠʯʠʝʤ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʪʨʝʙʦʚʘʥʠʷ ʠʟ ʥʝʛʦ ʥʝʦʙʭʦʜʠʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʯʝʨʝʟ ʩʣʫʞʙʫ ʧʦʜʜʝʨʞʢʠ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʧʦʟʚʦʣʷʝʪ 

ʘʚʪʦʨʫ-ʨʘʟʨʘʙʦʪʯʠʢʫ ʜʝʪʘʣʴʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʩʧʦʣʥʝʥʠʝ ʢʦʥʢʨʝʪʥʳʤ 

ʦʙʫʯʘʶʱʠʤʩʷ ʫʯʝʙʥʳʭ ʟʘʜʘʥʠʡ ʚ ʨʘʤʢʘʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

 

 

ʉʨʝʜʩʪʚʦʤ ʦʙʱʝʥʠʷ ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʘʚʪʦʨʩʢʦʛʦ άʇʝʨʚʦʛʦ ʚ ɹʘʰʢʠʨʠʠ 

άɺʠʨʪʫʘʣʴʥʦʛʦ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʘά (https://strbsu.ru/arch_museum), 

ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʘʜʨʝʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ ʘʚʪʦʨʦʤ-

ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʩʪʠ ʜʠʘʣʦʛ ʥʝ ʪʦʣʴʢʦ 

ʩʪʫʜʝʥʪʘʤ, ʦʙʫʯʘʶʱʠʤʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 44.03.01 ʠ 44.03.05,                       

ʥʦ ʠ ʩʪʫʜʝʥʪʘʤ ʙʘʢʘʣʘʚʨʠʘʪʘ ʠ ʤʘʛʠʩʪʨʘʪʫʨʳ ʠʥʳʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ ʨʘʟʣʠʯʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ɺʋɿʦʚ. 

https://strbsu.ru/arch_museum
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʥʘʷ ʥʘ ʙʘʟʝ  Sketchfab ʜʠʩʪʘʥʮʠʦʥʥʘʷ 

ʚʠʨʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ άSarmatian bridle of the 4th century BC (v.1) ά ʧʦʟʚʦʣʷʝʪ 

ʦʙʫʯʘʶʱʠʤʩʷ ʵʬʬʝʢʪʠʚʥʦ ʦʩʚʦʠʪʴ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʟʘ ʩʯʝʪ ʤʦʙʠʣʴʥʦʩʪʠ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʩʫʱʝʩʪʚʣʷʝʤʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʤʝʪʦʜʠʯʝʩʢʦʡ 

ʧʦʤʦʱʠ ʩʦ ʩʪʦʨʦʥʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʠʤʝʶʱʝʛʦʩʷ ʫ ʢʘʞʜʦʛʦ 

ʦʙʫʯʘʶʱʝʛʦʩʷ ʧʨʘʚʘ ʠʟʫʯʘʪʴ ʚʠʨʪʫʘʣʴʥʫʶ ʤʦʜʝʣʴ ʥʘ ʥʝʢʦʤʤʝʨʯʝʩʢʦʡ ʦʩʥʦʚʝ 

ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʪʝʤʧʝ ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʠʯʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ                      

ʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ. 

ɸʧʨʦʙʘʮʠʷ. ʄʦʜʝʣʴ, ʚʭʦʜʷʱʘʷ ʚ ʚʠʨʪʫʘʣʴʥʫʶ ʢʦʣʣʝʢʮʠʶ 

άʈʝʢʦʥʩʪʨʫʢʮʠʠά ʧʦʜʛʦʪʦʚʣʝʥʳ ʜʣʷ ʦʙʥʦʚʣʝʥʠʡ άʇʝʨʚʦʛʦ ʚ ɹʘʰʢʠʨʠʠ 

άɺʠʨʪʫʘʣʴʥʦʛʦ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʘά, ʨʘʟʤʝʱʝʥʥʦʛʦ ʥʘ ʩʘʡʪʝ 

ʉʪʝʨʣʠʪʘʤʘʢʩʢʦʛʦ ʬʠʣʠʘʣʘ ʋʋʅʠʊ ʧʦ ʘʜʨʝʩʫ: ɺʠʨʪʫʘʣʴʥʳʡ 

ɸʨʭʝʦʣʦʛʠʯʝʩʢʠʡ ʊʫʨ (struust.ru). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʡ ʢʦʣʣʝʢʮʠʠ 

ʧʦʢʘʟʘʣʦ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʶ ʫʯʝʙʥʦʛʦ 

ʢʫʨʩʘ άɸʨʭʝʦʣʦʛʠʷά ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ COVID-19. 

2. ʀʩʧʦʣʴʟʫʝʤʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

ɼʠʩʪʘʥʮʠʦʥʥʘʷ ʚʠʨʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ άSarmatian bridle of the 4th century 

BC (v.1) ά ʩʦʟʜʘʥʘ ʥʘ ʙʘʟʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʠʤʤʝʨʩʠʚʥʦʛʦ                    

ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ 3D, VR ʠ AR άSketchfab.comά ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʣʝʜʫʶʱʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: Blender, ʨʝʜʘʢʪʦʨʦʚ                                       

ʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ Sketchfab ʜʣʷ ʥʝʢʦʤʤʝʨʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʙʨʘʫʟʝʨʳ.  

3. ʉʧʝʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ, 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʂ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʷʤ ʧʨʠʤʝʥʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʚʠʨʪʫʘʣʴʥʦʡ 

ʤʦʜʝʣʠ ʦʪʥʦʩʠʪʩʷ ʥʘʣʠʯʠʝ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʩ ʚʳʭʦʜʦʤ ʚ ʀʥʪʝʨʥʝʪ. 

4. ʋʩʣʦʚʠʷ ʧʝʨʝʜʘʯʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠʣʠ ʝʝ ʧʨʦʜʘʞʠ. 

ʋʩʣʦʚʠʝʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʷʚʣʷʝʪʩʷ ʜʦʛʦʚʦʨ 

ʢʫʧʣʠ-ʧʨʦʜʘʞʠ, ʟʘʢʣʶʯʝʥʥʳʡ ʤʝʞʜʫ ʉʪʝʨʣʠʪʘʤʘʢʩʢʠʤ ʬʠʣʠʘʣʦʤ 

ʋʬʠʤʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʅʘʫʢʠ ʠ ʊʝʭʥʦʣʦʛʠʡ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʡ ʩʪʦʨʦʥʦʡ. 

 

https://struust.ru/arch_museum
https://struust.ru/arch_museum
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ɸʥʥʦʪʘʮʠʷ. ɺʠʨʪʫʘʣʴʥʘʷ ʢʦʣʣʝʢʮʠʷ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ 3ɼ-ʤʦʜʝʣʝʡ 

`ɼʨʝʚʥʦʩʪʠ ɹʘʰʢʠʨʠʠ` ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʦʯʥʦʡ ʠ ʟʘʦʯʥʦʡ ʬʦʨʤʳ 

ʦʙʫʯʝʥʠʷ, ʦʩʚʘʠʚʘʶʱʠʭ ʧʨʦʛʨʘʤʤʫ ʙʘʢʘʣʘʚʨʠʘʪʘ `ɸʨʭʝʦʣʦʛʠʷ` ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

ʧʦʜʛʦʪʦʚʢʠ 44.03.01 - ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ 44.03.05 - ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ (ʩ ʜʚʫʤʷ ʧʨʦʬʠʣʷʤʠ ʧʦʜʛʦʪʦʚʢʠ), ʘ ʪʘʢʞʝ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʠʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ. ɼʘʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 

ʌɻʆʉ ɺʆ 3++. ʎʝʣʴ ʚʠʨʪʫʘʣʴʥʦʡ ʢʦʣʣʝʢʮʠʠ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʤʦʜʝʣʝʡ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫ ʩʪʫʜʝʥʪʦʚ ʙʘʢʘʣʘʚʨʠʘʪʘ ʩʠʩʪʝʤʳ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ 

ʦ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʘʭ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʘʨʭʝʦʣʦʛʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʥʦʚʝʡʰʝʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʚ ʥʘʫʢʝ - `ɸʨʭʝʦʣʦʛʠʷ 2.0`, ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ 

ʮʠʬʨʦʚʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʠʟʫʯʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ                          

ʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ, ʘ ʪʘʢʞʝ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʛʦʪʦʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʘʨʭʝʦʣʦʛʠʠ. 

 

Abstract. The virtual collection of multicomponent 3D models of the `Antiquities 

of Bashkiria` is intended for full-time and part-time students studying the bachelor`s 

degree program `Archeology` in the field of training 44.03.01 - Pedagogical education 

and 44.03.05 - Pedagogical education (with two training profiles), as well as for students 

of other fields of training. This training course meets the requirements of the Federal 

State Educational Standard VO 3.The purpose of the virtual collection of multicomponent 

models is to form a system of scientific knowledge among undergraduate students about 

modern methods of information analysis in archaeology, corresponding to the newest 

direction in science - `Archaeology 2.0`, innovative ways of digital reconstruction, study 

and preservation of cultural, historical and archaeological heritage, as well as to ensure 
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readiness to use the knowledge gained in solving professional tasks in the field                           

of archaeology. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʆɼɽʃʔ, ɹɸʐʂʀʈʀʗ, ɹɸʐʂʆʈʊʆʉʊɸʅ, 

ɼʈɽɺʅʆʉʊʀ, ɸʈʍɽʆʃʆɻʀʗ 

 

Key words: MODEL, BASHKIRIA, BASHKORTOSTAN, ANTIQUES, 

ARCHEOLOGY 

 

1. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʜʫʢʪʘ, ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ, ʝʛʦ 

ʦʛʨʘʥʠʯʝʥʠʷ 

ɺʠʨʪʫʘʣʴʥʘʷ ʢʦʣʣʝʢʮʠʷ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ 3D-ʤʦʜʝʣʝʡ άɼʨʝʚʥʦʩʪʠ 

ɹʘʰʢʠʨʠʠά ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʦʯʥʦʡ ʠ ʟʘʦʯʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ, 

ʦʩʚʘʠʚʘʶʱʠʭ ʧʨʦʛʨʘʤʤʫ ʙʘʢʘʣʘʚʨʠʘʪʘ άάɸʨʭʝʦʣʦʛʠʷά ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

ʧʦʜʛʦʪʦʚʢʠ 44.03.01 - ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ 44.03.05 ï 

ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ (ʩ ʜʚʫʤʷ ʧʨʦʬʠʣʷʤʠ ʧʦʜʛʦʪʦʚʢʠ), ʘ ʪʘʢʞʝ ʜʣʷ 

ʦʙʫʯʘʶʱʠʭʩʷ ʠʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ. ɼʘʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʌɻʆʉ ɺʆ 3++. 

ʎʝʣʴ ʚʠʨʪʫʘʣʴʥʦʡ ʢʦʣʣʝʢʮʠʠ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʤʦʜʝʣʝʡ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫ ʩʪʫʜʝʥʪʦʚ ʙʘʢʘʣʘʚʨʠʘʪʘ ʩʠʩʪʝʤʳ ʥʘʫʯʥʳʭ 

ʟʥʘʥʠʡ ʦ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʘʭ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʘʨʭʝʦʣʦʛʠʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʦʚʝʡʰʝʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʚ ʥʘʫʢʝ ï άɸʨʭʝʦʣʦʛʠʷ 2.0ά, 

ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʮʠʬʨʦʚʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʠʟʫʯʝʥʠʷ                                

ʠ ʩʦʭʨʘʥʝʥʠʷ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ, ʘ ʪʘʢʞʝ 

ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʛʦʪʦʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʘʨʭʝʦʣʦʛʠʠ. ɺʠʨʪʫʘʣʴʥʘʷ ʢʦʣʣʝʢʮʠʷ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʠ ʜʣʷ ʟʥʘʢʦʤʩʪʚʘ ʟʘʨʫʙʝʞʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʠʩʪʦʨʠʝʡ                        

ʠ ʢʫʣʴʪʫʨʦʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ɼʠʩʪʘʥʮʠʦʥʥʘʷ ʚʠʨʪʫʘʣʴʥʘʷ ʢʦʣʣʝʢʮʠʷ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʤʦʜʝʣʝʡ 

ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʧʨʘʚʘʭ ʥʝʢʦʤʤʝʨʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʘʟʤʝʱʝʥʘ                           

ʚ ʘʚʪʦʨʩʢʦʡ ʜʠʨʝʢʪʦʨʠʠ  (3D models by Igor Denisov (@Digor) - Sketchfab) 

ʩʝʢʪʦʨʘ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʠ ʠʩʪʦʨʠʠ ʢʨʫʧʥʝʡʰʝʡ ʚ ʤʠʨʝ ʧʣʘʪʬʦʨʤʳ                             

ʜʣʷ ʠʤʤʝʨʩʠʚʥʦʛʦ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ 3D, VR ʠ AR άSketchfab.comά, 

ʦʙʲʝʜʠʥʷʶʱʝʡ ʙʦʣʝʝ 10 ʤʠʣʣʠʦʥʦʚ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ                     

https://sketchfab.com/Digor/models
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ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʧʦ ʧʦʩʪʦʷʥʥʦʤʫ ʘʜʨʝʩʫ: https://skfb.ly/oAKSv, ʢʦʪʦʨʳʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʳʡ ʥʝʢʦʤʤʝʨʯʝʩʢʠʡ ʜʦʩʪʫʧ ʦʙʫʯʘʶʱʠʭʩʷ                      

ʢ ʨʝʩʫʨʩʫ ʚ ʣʶʙʦʝ ʫʜʦʙʥʦʝ ʜʣʷ ʥʠʭ ʚʨʝʤʷ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ. ʈʝʩʫʨʩ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʪʦʣʴʢʦ ʜʣʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ 

ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʠʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʤʠ Sketchfab ʚʦʟʤʦʞʥʦʩʪʷʤʠ                      

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʦʣʣʝʢʮʠʡ 3D-ʤʦʜʝʣʝʡ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʚʠʨʪʫʘʣʴʥʘʷ ʢʦʣʣʝʢʮʠʷ, ʚ ʩʦʩʪʘʚ 

ʢʦʪʦʨʦʡ ʚʢʣʶʯʝʥʘ ʥʘʩʪʦʷʱʘʷ ʤʦʜʝʣʴ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʨʝʤʷ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ 

ʙʣʦʢʘʤʠ: ʘʥʥʦʪʘʮʠʝʡ, ʩʪʨʫʢʪʫʨʥʳʤ ʙʣʦʢʦʤ ʤʦʜʝʣʝʡ ʠ ʢʦʥʪʨʦʣʴʥʳʤ ʙʣʦʢʦʤ.  

ɸʥʥʦʪʘʮʠʦʥʥʳʡ ʙʣʦʢ ʷʚʣʷʝʪʩʷ ʠʩʭʦʜʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʩʦʜʝʨʞʠʪ 

ʢʨʘʪʢʫʶ ʘʥʥʦʪʘʮʠʶ ʦʙ ʘʚʪʦʨʝ, ʧʦʜʧʠʩʯʠʢʘʭ ʠ ʧʦʜʧʠʩʢʘʭ, ʭʘʨʘʢʪʝʨʝ                         

ʠ ʦʩʦʙʝʥʥʦʩʪʷʭ ʢʦʣʣʝʢʮʠʠ ʥʘ ʨʫʩʩʢʦʤ, ʘʥʛʣʠʡʩʢʦʤ ʠ ʥʝʤʝʮʢʦʤ ʷʟʳʢʘʭ.  

ʂʨʦʤʝ ʪʦʛʦ, ʙʣʦʢ ʩʦʜʝʨʞʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

¶ Subscribe ï ʧʦʜʧʠʩʢʘ ʥʘ ʤʦʜʝʣʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʥʦʚʣʝʥʠʷʭ                       

ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ, ʠʣʠ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʥʦʚʦʩʪʥʦʡ ʣʝʥʪʝ; 

¶ Embed ï ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʜʘ ʤʦʜʝʣʠ ʜʣʷ ʚʩʪʨʘʠʚʘʥʠʷ                                  

ʚ ʩʪʦʨʦʥʥʠʡ Web-ʨʝʩʫʨʩ;  

¶ Share ï ʧʦʣʫʯʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ URL ʤʦʜʝʣʠ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ 

ʩʩʳʣʦʢ ʚ ʢʦʥʪʨʦʣʴʥʳʭ/ʢʫʨʩʦʚʳʭ/ʚʳʧʫʩʢʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ/ʥʘʫʯʥʳʭ                                      

ʠ ʠʥʳʭ ʨʘʙʦʪʘʭ;  

¶ Report collection ï ʧʦʣʫʯʝʥʠʝ ʩʚʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʨʫʢʪʫʨʝ                    

ʠ ʭʘʨʘʢʪʝʨʝ ʤʦʜʝʣʠ. 

ʉʪʨʫʢʪʫʨʥʳʡ ʙʣʦʢ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʚʠʨʪʫʘʣʴʥʦʡ ʢʦʣʣʝʢʮʠʠ ʩ ʤʦʜʝʣʴʶ 

ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʧʦʣʥʷʝʤʦʡ ʩʝʨʠʝʡ ʘʚʪʦʨʩʢʠʭ ʤʦʜʝʣʝʡ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʭ                 

ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʲʝʢʪʦʚ ʠ ʘʨʪʝʬʘʢʪʦʚ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ 

ʢʫʣʴʪʫʨ ʖʞʥʦʛʦ ʋʨʘʣʘ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʩʦʟʜʘʚʘʝʤʳʭ                                

ʧʦ ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʤʝʪʦʜʫ ʮʠʬʨʦʚʦʛʦ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

https://skfb.ly/oAKSv
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3D-ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʪʜʝʣʴʥʳʤ ʵʢʨʘʥʦʤ, ʩʦʧʨʦʚʦʞʜʘʝʤʳʤ 

ʥʘʟʚʘʥʠʝʤ ʤʦʜʝʣʠ. ʇʨʠ ʥʘʞʘʪʠʠ ʢʫʨʩʦʨʦʤ ʥʘ ʠʟʙʨʘʥʥʳʡ ʵʢʨʘʥ ʧʨʦʠʩʭʦʜʠʪ 

ʧʝʨʝʭʦʜ ʚ ʦʪʜʝʣʴʥʦʝ ʦʢʥʦ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʧʨʦʩʤʦʪʨʘ ʠ ʘʥʘʣʠʟʘ ʠʟʙʨʘʥʥʦʡ ʤʦʜʝʣʠ. 

 

ʇʨʠ ʧʝʨʝʭʦʜʝ ʚ ʦʪʜʝʣʴʥʦʝ ʦʢʥʦ ʦʙʫʯʘʶʱʠʡʩʷ ʧʦʣʫʯʘʝʪ ʨʷʜ 

ʚʦʟʤʦʞʥʦʩʪʝʡ: 

¶ ʇʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʟʚʘʥʠʠ ʤʦʜʝʣʠ, ʘʚʪʦʨʝ-ʨʘʟʨʘʙʦʪʯʠʢʝ, 

ʦʬʦʨʤʠʪʴ ʧʦʜʧʠʩʢʫ ʥʘ ʚʩʝ ʝʛʦ ʤʦʜʝʣʠ; 

¶ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ ʦʨʠʛʠʥʘʣʘ ʤʦʜʝʣʠ 

(ʨʝʛʠʦʥ, ʥʘʠʤʝʥʦʚʘʥʠʝ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʤʷʪʥʠʢʘ, ʥʫʤʝʨʘʮʠʷ ʢʫʨʛʘʥʘ                                     

ʠ ʧʦʛʨʝʙʘʣʴʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʤʘʪʝʨʠʘʣ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʭʨʦʥʦʣʦʛʠʷ, 
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ʢʫʣʴʪʫʨʥʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ). ʈʘʟʤʝʱʝʥʠʝ ʘʥʥʦʪʘʮʠʠ ʥʘ ʥʝʢʦʪʦʨʳʭ ʤʦʜʝʣʷʭ 

ʢʦʣʣʝʢʮʠʠ ʪʦʣʴʢʦ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʧʨʠʟʚʘʥʦ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʚ ʪ.ʯ.                     

ʠ ʷʟʳʢʦʚʫʶ ʧʨʘʢʪʠʢʫ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʦʙʫʯʘʶʱʠʭʩʷ. ʇʨʦʪʠʚʦʧʦʣʦʞʥʘʷ ʮʝʣʴ 

ʜʣʷ ʟʘʨʫʙʝʞʥʳʭ ʦʙʫʯʘʶʱʠʭʩʷ ʜʦʩʪʠʛʘʝʪʩʷ ʠ ʨʘʟʤʝʱʝʥʠʝʤ ʘʥʥʦʪʘʮʠʠ 

ʦʪʜʝʣʴʥʳʭ ʤʦʜʝʣʝʡ ʪʦʣʴʢʦ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ; 

¶ ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʠʚ ʘʥʥʦʪʘʮʠʶ ʢʦʥʢʨʝʪʥʦʡ ʤʦʜʝʣʠ, ʦʙʫʯʘʶʱʠʡʩʷ 

ʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʜʠʟʘʡʥʘ                                      

ʠ  ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʤʘʪʝʨʠʘʣʘ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʭʨʦʥʦʣʦʛʠʶ 

ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ʢʦʥʢʨʝʪʥʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ; 

¶ ʫʧʨʘʚʣʷʷ ʤʳʰʢʦʡ, ʨʘʩʩʤʦʪʨʝʪʴ ʤʦʜʝʣʴ ʚ 3D ʚʦ ʚʩʝʭ ʨʘʢʫʨʩʘʭ                

(ʜʦ 360
0
), ʨʘʟʨʝʰʸʥʥʳʭ ʘʚʪʦʨʦʤ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʤʦʜʝʣʠ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʜʦʩʪʫʧʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʦʪʨʘ ʚ ʧʦʣʥʦʵʢʨʘʥʥʦʤ ʨʝʞʠʤʝ; 

¶ ʦʙʫʯʘʶʱʠʡʩʷ, ʠʩʧʦʣʴʟʫʷ ʜʚʘ ʢʣʠʢʘ ʤʳʰʢʦʡ ʥʘ ʢʦʥʢʨʝʪʥʦʤ 

ʫʯʘʩʪʢʝ ʤʦʜʝʣʠ, ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʠʪʴ ʨʘʢʫʨʩ ʧʨʦʩʤʦʪʨʘ; 

¶ ʧʨʦʩʤʦʪʨʝʪʴ ʘʚʪʦʨʩʢʫʶ ʘʥʠʤʘʮʠʶ ʤʦʜʝʣʠ; 

¶ ʧʨʠ ʥʘʣʠʯʠʠ VR-ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙʫʯʘʶʱʠʡʩʷ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʩʤʦʪʨʝʪʴ ʠʟʙʨʘʥʥʫʶ ʤʦʜʝʣʴ ʚ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʘʚʪʦʨʦʤ-ʨʘʟʨʘʙʦʪʯʠʢʦʤ 

ʚʠʨʪʫʘʣʴʥʦʡ, ʠʣʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ; 

¶ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʣʠʯʝʩʪʚʝ ʧʨʦʩʤʦʪʨʦʚ ʠʟʙʨʘʥʥʦʡ 

ʤʦʜʝʣʠ ʪʦʣʴʢʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

ɺ ʦʩʥʦʚʥʦʤ ʦʢʥʝ ʤʦʜʝʣʠ ʦʙʫʯʘʶʱʠʡʩʷ ʧʦʣʫʯʘʝʪ ʪʘʢʞʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʢʣʶʯʝʥʠʠ ʜʘʥʥʦʡ ʤʦʜʝʣʠ                                         

ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʨʝʡʪʠʥʛʠ, ʠʥʳʝ ʢʦʣʣʝʢʮʠʠ, ʘ ʪʘʢʞʝ ï ʦ ʜʨʫʛʠʭ ʧʦʭʦʞʠʭ 

ʤʦʜʝʣʷʭ ʢʦʥʢʨʝʪʥʦʛʦ ʘʚʪʦʨʘ-ʨʘʟʨʘʙʦʪʯʠʢʘ, ʠʣʠ ʠʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘ ʨʝʩʫʨʩʝ.  
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ʂʨʦʤʝ ʪʦʛʦ, ʦʪʜʝʣʴʥʦʝ ʦʢʥʦ ʩʦʜʝʨʞʠʪ ʠ ʜʨʫʛʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

¶ Add to ï ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ 

ʜʦʙʘʚʠʪʴ ʜʘʥʥʫʶ ʤʦʜʝʣʴ ʚ ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ ʢʦʣʣʝʢʮʠʶ, ʥʘʧʨʠʤʝʨ, 

ʢʦʤʙʠʥʠʨʫʷ ʤʦʜʝʣʠ ʧʦ ʤʘʪʝʨʠʘʣʫ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʪʠʧʫ, ʭʨʦʥʦʣʦʛʠʠ,                             

ʠʣʠ ʥʝʢʨʦʧʦʣʶ; 

¶ Embed ï ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʦʜ ʤʦʜʝʣʠ ʜʣʷ ʚʩʪʨʘʠʚʘʥʠʷ ʚ ʩʪʦʨʦʥʥʠʡ 

Web-ʨʝʩʫʨʩ;  

¶ Share ï ʧʦʣʫʯʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ URL ʜʘʥʥʦʡ ʤʦʜʝʣʠ                              

ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʩʩʳʣʦʢ ʚ ʥʘʫʯʥʳʭ ʠ ʠʥʳʭ ʨʘʙʦʪʘʭ;  

¶ Report ï ʧʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʧʝʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ                        

ʦ ʩʪʨʫʢʪʫʨʝ ʠ ʭʘʨʘʢʪʝʨʝ ʤʦʜʝʣʠ (ʦʙʲʝʤ, ʨʘʩʰʠʨʝʥʠʝ ʬʘʡʣʘ ʠ ʪ.ʜ.); 

¶ ʇʨʠ ʞʝʣʘʥʠʠ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʦʙʫʯʘʶʱʠʡʩʷ ʤʦʞʝʪ ʦʮʝʥʠʪʴ 

ʤʦʜʝʣʴ, ʠʣʠ ʦʩʪʘʚʠʪʴ ʢʦʤʤʝʥʪʘʨʠʡ. 

ʆʩʦʙʳʡ ʭʘʨʘʢʪʝʨ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʫʯʸʥʳʝ, IT-ʩʧʝʮʠʘʣʠʩʪʳ, ʢʨʫʧʥʳʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʮʝʥʪʨʳ/ʮʠʬʨʦʚʳʝ ʣʘʙʦʨʘʪʦʨʠʠ/ʤʫʟʝʠ ʤʠʨʘ, ʨʘʟʤʝʱʘʶʱʠʭ 

ʤʦʜʝʣʠ ʚ ʩʝʢʪʦʨʝ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʠ ʠʩʪʦʨʠʠ, ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʨʝʜʢʦʩʪʴ ʟʘʛʨʫʟʦʢ ʤʦʜʝʣʝʡ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʥʘʫʯʥʳʭ ʮʝʣʝʡ,                                                                                         

ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʘʚʪʦʨʦʤ-ʨʘʟʨʘʙʦʪʯʠʢʦʤ, ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʩʪʨʝʤʣʝʥʠʷ ʢ ʥʘʢʦʧʣʝʥʠʶ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʦʮʝʥʦʢ. ɺʦʟʤʦʞʥʦʩʪʴ 

ʢʦʤʤʝʥʪʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʫ ʘʚʪʦʨʘ-ʨʘʟʨʘʙʦʪʯʠʢʘ, ʪ.ʢ. ʨʝʩʫʨʩ, ʟʘʱʠʱʘʷ ʧʨʠʚʘʪʥʦʩʪʴ,                    
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ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʘʢʦʡ-ʣʠʙʦ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʩʪʦʨʦʥʥʝʡ ʩʚʷʟʠ ʩ ʘʚʪʦʨʦʤ-

ʨʘʟʨʘʙʦʪʯʠʢʦʤ. ɼʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʴʥʦʤʫ 

ʚʝʜʫʱʝʤʫ ʥʘʫʯʥʦʤʫ ʩʦʪʨʫʜʥʠʢʫ (ʢʫʨʘʪʦʨʫ) ʩʝʢʪʦʨʘ, ʢʦʪʦʨʳʡ, ʧʨʠ ʩʦʛʣʘʩʠʠ 

ʩʪʦʨʦʥ, ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʧʦʤʦʱʴ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʩʚʷʟʠ. 

ʅʝʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʠ ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʝʢʪʦʨʘ 

ʜʘʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʦʙʫʯʘʶʱʠʤʩʷ, ʧʦʜʦʙʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʢʫʨʘʪʦʨʦʤ ʩʝʢʪʦʨʘ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ 

ʘʚʪʦʨ-ʨʘʟʨʘʙʦʪʯʠʢ ʤʦʜʝʣʠ ʧʦʣʫʯʘʝʪ ʩʦʦʙʱʝʥʠʝ ʠ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ                      

ʦʙ ʫʩʪʘʥʦʚʣʝʥʠʠ ʢʦʥʪʘʢʪʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ɺ ʮʝʣʦʤ, ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʚʠʨʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦ ʧʨʦʩʤʦʪʨ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʙʰʠʨʥʫʶ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ, ʤʝʪʦʜʠʯʝʩʢʫʶ ʠ ʩʧʝʮʠʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʪ.ʝ. ʚ ʧʨʦʮʝʩʩʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʦʜʝʣʝʡ ʦʙʫʯʘʶʱʠʡʩʷ 

ʧʨʦʭʦʜʠʪ ʧʦʣʥʳʡ ʮʠʢʣ ʫʩʚʦʝʥʠʷ ï ʦʪ ʧʝʨʚʠʯʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʩʦʜʝʨʞʘʥʠʷ                   

ʜʦ ʟʘʢʨʝʧʣʝʥʠʷ ʫʩʚʦʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʨʘʢʪʠʢʝ.  

ʂʦʥʪʨʦʣʴʥʳʡ ʙʣʦʢ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʢʦʥʪʨʦʣʴ ʧʦʟʚʦʣʷʝʪ  ʦʮʝʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ 

ʦʙʫʯʘʶʱʠʤʩʷ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ, ʘ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʦʢʘʟʘʪʴ ʜʝʡʩʪʚʝʥʥʫʶ ʠ ʦʧʝʨʘʪʠʚʥʫʶ ʧʦʤʦʱʴ ʚ ʜʦʩʪʠʞʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʮʝʣʝʡ ʦʙʫʯʝʥʠʷ. ʂʦʥʪʨʦʣʴʥʳʡ ʙʣʦʢ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ 

ʚʢʣʶʯʘʝʪ: ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʨʦʤ-ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʩʤʦʪʨ                 

ʠ ʠʟʫʯʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʦʜʝʣʝʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʠʩʧʦʣʴʟʫʷ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʨʝʩʫʨʩʦʤ ʚʦʟʤʦʞʥʦʩʪʠ: 

¶ ʇʨʠ ʥʘʣʠʯʠʠ ʨʘʟʨʝʰʝʥʠʷ ʘʚʪʦʨʘ-ʨʘʟʨʘʙʦʪʯʠʢʘ, ʪʦʣʴʢʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʥʘ ʨʝʩʫʨʩʝ ʦʙʫʯʘʶʱʠʡʩʷ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʚ ʪ.ʯ. ʟʘʛʨʫʟʠʪʴ ʠʟʙʨʘʥʥʫʶ ʤʦʜʝʣʴ                               

ʥʘ ʢʦʤʧʴʶʪʝʨ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʠʮʝʥʟʠʝʡ, ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʥʥʦʡ ʘʚʪʦʨʦʤ-

ʨʘʟʨʘʙʦʪʯʠʢʦʤ. ʉʪʘʥʜʘʨʪʥʳʝ ʫʩʣʦʚʠʷ ʣʠʮʝʥʟʠʠ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʙʝʩʧʣʘʪʥʦʡ ʟʘʛʨʫʟʢʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʙʨʘʥʥʦʡ ʤʦʜʝʣʠ ʪʦʣʴʢʦ 

ʜʣʷ ʥʝʢʦʤʤʝʨʯʝʩʢʦʛʦ ʣʠʯʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʥʘ ʣʠʯʥʦʤ (ʜʦʤʘʰʥʝʤ) ʢʦʤʧʴʶʪʝʨʝ, 
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ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦʬʠʣʝʡ ʧʨʠ ʥʘʧʠʩʘʥʠʠ 

ʢʦʥʪʨʦʣʴʥʦʡ/ʢʫʨʩʦʚʦʡ/ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ/ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ                     

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʦʨʦʥʥʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɺ ʩʣʫʯʘʝ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʘʚʪʦʨʦʤ-ʨʘʟʨʘʙʦʪʯʠʢʦʤ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ 

ʦʙʫʯʘʶʱʠʡʩʷ ʧʦʣʫʯʘʝʪ ʧʨʘʚʦ ʥʘ ʤʦʜʠʬʠʢʘʮʠʶ ʠʟʙʨʘʥʥʦʡ ʤʦʜʝʣʠ 

(ʥʘʧʨʠʤʝʨ, ʩʦʟʜʘʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʢʨʫʧʥʦʛʦ ʦʙʲʝʢʪʘ, 

ʚʠʨʪʫʘʣʴʥʦʡ/ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʩʦʩʪʘʚʣʝʥʥʦʛʦ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʤʦʜʝʣʝʡ, 

ʘʥʠʤʘʮʠʠ ʠ ʪ.ʜ.), ʧʨʠ ʫʩʣʦʚʠʠ ʨʘʟʤʝʱʝʥʠʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ                           

ʥʘ ʵʪʦʤ ʞʝ ʨʝʩʫʨʩʝ, ʩ ʦʙʷʟʘʪʝʣʴʥʦʡ ʩʩʳʣʢʦʡ ʥʘ ʘʚʪʦʨʩʪʚʦ ʦʨʠʛʠʥʘʣʘ(ʦʚ); 

¶ ʦ ʧʨʦʩʤʦʪʨʝ ʤʦʜʝʣʠ, ʠʣʠ ʟʘʛʨʫʟʢʠ ʢʦʥʢʨʝʪʥʳʤ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʦʙʫʯʘʶʱʠʤʩʷ, ʘʚʪʦʨ-ʨʘʟʨʘʙʦʪʯʠʢ ʧʦʣʫʯʘʝʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʫʚʝʜʦʤʣʝʥʠʝ ʦʪ ʩʣʫʞʙʳ Sketchfab, ʪʱʘʪʝʣʴʥʦ 

ʢʦʥʪʨʦʣʠʨʫʶʱʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʘ ʧʫʪʝʤ ʚʝʜʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʞʫʨʥʘʣʘ ʩ ʥʘʣʠʯʠʝʤ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʪʨʝʙʦʚʘʥʠʷ ʠʟ ʥʝʛʦ 

ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʯʝʨʝʟ ʩʣʫʞʙʫ ʧʦʜʜʝʨʞʢʠ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ 

ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʨʫ-ʨʘʟʨʘʙʦʪʯʠʢʫ ʜʝʪʘʣʴʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʩʧʦʣʥʝʥʠʝ 

ʢʦʥʢʨʝʪʥʳʤ ʦʙʫʯʘʶʱʠʤʩʷ ʫʯʝʙʥʳʭ ʟʘʜʘʥʠʡ ʚ ʨʘʤʢʘʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

 

ʉʨʝʜʩʪʚʦʤ ʦʙʱʝʥʠʷ ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʘʚʪʦʨʩʢʦʛʦ άʇʝʨʚʦʛʦ ʚ ɹʘʰʢʠʨʠʠ 

άɺʠʨʪʫʘʣʴʥʦʛʦ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʘά (https://strbsu.ru/arch_museum), 

ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʘʜʨʝʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ ʘʚʪʦʨʦʤ-

ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʩʪʠ ʜʠʘʣʦʛ ʥʝ ʪʦʣʴʢʦ 

ʩʪʫʜʝʥʪʘʤ, ʦʙʫʯʘʶʱʠʤʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 44.03.01 ʠ 44.03.05,                         

ʥʦ ʠ ʩʪʫʜʝʥʪʘʤ ʙʘʢʘʣʘʚʨʠʘʪʘ ʠ ʤʘʛʠʩʪʨʘʪʫʨʳ ʠʥʳʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ ʨʘʟʣʠʯʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ɺʋɿʦʚ. 

https://strbsu.ru/arch_museum
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʥʘʷ ʥʘ ʙʘʟʝ  Sketchfab ʜʠʩʪʘʥʮʠʦʥʥʘʷ 

ʚʠʨʪʫʘʣʴʥʘʷ ʢʦʣʣʝʢʮʠʷ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʤʦʜʝʣʝʡ άɼʨʝʚʥʦʩʪʠ ɹʘʰʢʠʨʠʠά 

ʧʦʟʚʦʣʷʝʪ ʦʙʫʯʘʶʱʠʤʩʷ ʵʬʬʝʢʪʠʚʥʦ ʦʩʚʦʠʪʴ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʟʘ ʩʯʝʪ 

ʤʦʙʠʣʴʥʦʩʪʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʩʫʱʝʩʪʚʣʷʝʤʦʛʦ ʢʦʥʪʨʦʣʷ                       

ʠ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʩʦ ʩʪʦʨʦʥʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʠʤʝʶʱʝʛʦʩʷ                    

ʫ ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ ʧʨʘʚʘ ʠʟʫʯʘʪʴ ʚʠʨʪʫʘʣʴʥʫʶ ʤʦʜʝʣʴ                                    

ʥʘ ʥʝʢʦʤʤʝʨʯʝʩʢʦʡ ʦʩʥʦʚʝ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʪʝʤʧʝ ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ                          

ʩ ʣʠʯʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ. 

ɸʧʨʦʙʘʮʠʷ. ʄʦʜʝʣʴ, ʚʭʦʜʷʱʘʷ ʚ ʚʠʨʪʫʘʣʴʥʫʶ ʢʦʣʣʝʢʮʠʶ 

άʈʝʢʦʥʩʪʨʫʢʮʠʠά ʧʦʜʛʦʪʦʚʣʝʥʳ ʜʣʷ ʦʙʥʦʚʣʝʥʠʡ άʇʝʨʚʦʛʦ ʚ ɹʘʰʢʠʨʠʠ 

άɺʠʨʪʫʘʣʴʥʦʛʦ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʘά, ʨʘʟʤʝʱʝʥʥʦʛʦ ʥʘ ʩʘʡʪʝ 

ʉʪʝʨʣʠʪʘʤʘʢʩʢʦʛʦ ʬʠʣʠʘʣʘ ʋʋʅʠʊ ʧʦ ʘʜʨʝʩʫ: ɺʠʨʪʫʘʣʴʥʳʡ 

ɸʨʭʝʦʣʦʛʠʯʝʩʢʠʡ ʊʫʨ (struust.ru). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʡ ʢʦʣʣʝʢʮʠʠ 

ʧʦʢʘʟʘʣʦ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʶ ʫʯʝʙʥʦʛʦ 

ʢʫʨʩʘ άɸʨʭʝʦʣʦʛʠʷά ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ COVID-19. 

2. ʀʩʧʦʣʴʟʫʝʤʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

ɼʠʩʪʘʥʮʠʦʥʥʘʷ ʚʠʨʪʫʘʣʴʥʘʷ ʢʦʣʣʝʢʮʠʷ ʤʥʦʛʦʤʧʦʥʝʥʪʥʳʭ ʤʦʜʝʣʝʡ 

άɼʨʝʚʥʦʩʪʠ ɹʘʰʢʠʨʠʠά ʩʦʟʜʘʥʘ ʥʘ ʙʘʟʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʣʘʪʬʦʨʤʳ ʜʣʷ 

ʠʤʤʝʨʩʠʚʥʦʛʦ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ 3D, VR ʠ AR άSketchfab.comά                                     

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: Blender, 

ʨʝʜʘʢʪʦʨʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ Sketchfab ʜʣʷ ʥʝʢʦʤʤʝʨʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʙʨʘʫʟʝʨʳ.  

3. ʉʧʝʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ, 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʂ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʷʤ ʧʨʠʤʝʥʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʚʠʨʪʫʘʣʴʥʦʡ 

ʤʦʜʝʣʠ ʦʪʥʦʩʠʪʩʷ ʥʘʣʠʯʠʝ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʩ ʚʳʭʦʜʦʤ ʚ ʀʥʪʝʨʥʝʪ. 

4. ʋʩʣʦʚʠʷ ʧʝʨʝʜʘʯʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠʣʠ ʝʝ ʧʨʦʜʘʞʠ. 

ʋʩʣʦʚʠʝʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʷʚʣʷʝʪʩʷ ʜʦʛʦʚʦʨ 

ʢʫʧʣʠ-ʧʨʦʜʘʞʠ, ʟʘʢʣʶʯʝʥʥʳʡ ʤʝʞʜʫ ʉʪʝʨʣʠʪʘʤʘʢʩʢʠʤ ʬʠʣʠʘʣʦʤ 

ʋʬʠʤʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʅʘʫʢʠ ʠ ʊʝʭʥʦʣʦʛʠʡ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʡ ʩʪʦʨʦʥʦʡ. 

https://struust.ru/arch_museum
https://struust.ru/arch_museum
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ɸʥʥʦʪʘʮʠʷ. ɺʠʨʪʫʘʣʴʥʘʷ ʢʦʣʣʝʢʮʠʷ 3ɼ-ʤʦʜʝʣʝʡ `ʀʰʠʤʙʘʡ`, ʩʦʟʜʘʥʥʘʷ                           

ʧʦ ʪʝʤʝ `ʉʝʣʴʩʢʠʡ ʤʫʩʫʣʴʤʘʥʩʢʠʡ ʥʝʢʨʦʧʦʣʴ` ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʦʯʥʦʡ 

ʠ ʟʘʦʯʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ, ʦʩʚʘʠʚʘʶʱʠʭ ʧʨʦʛʨʘʤʤʫ ʙʘʢʘʣʘʚʨʠʘʪʘ `ɸʨʭʝʦʣʦʛʠʷ`       

ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 44.03.01 - ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ 44.03.05 - 

ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ (ʩ ʜʚʫʤʷ ʧʨʦʬʠʣʷʤʠ ʧʦʜʛʦʪʦʚʢʠ), ʘ ʪʘʢʞʝ                            

ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʠʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ. ɼʘʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʌɻʆʉ ɺʆ 3++. ʎʝʣʴ ʚʠʨʪʫʘʣʴʥʦʡ ʢʦʣʣʝʢʮʠʠ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʤʦʜʝʣʝʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫ ʩʪʫʜʝʥʪʦʚ 

ʙʘʢʘʣʘʚʨʠʘʪʘ ʩʠʩʪʝʤʳ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʦ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʘʭ ʘʥʘʣʠʟʘ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʘʨʭʝʦʣʦʛʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʦʚʝʡʰʝʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʚ ʥʘʫʢʝ - 

`ɸʨʭʝʦʣʦʛʠʷ 2.0`, ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʮʠʬʨʦʚʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʠʟʫʯʝʥʠʷ                    

ʠ ʩʦʭʨʘʥʝʥʠʷ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ, ʘ ʪʘʢʞʝ                    

ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʛʦʪʦʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʘʨʭʝʦʣʦʛʠʠ. ɺʠʨʪʫʘʣʴʥʘʷ ʢʦʣʣʝʢʮʠʷ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʠ ʜʣʷ ʟʥʘʢʦʤʩʪʚʘ ʟʘʨʫʙʝʞʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʠʩʪʦʨʠʝʡ                             

ʠ ʢʫʣʴʪʫʨʦʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

 

Abstract. A virtual collection of 3D models ñIshim bayò, created on the topic 

ñRural Muslim Necropolisò is intended for full-time and part-time students mastering the 

bachelorôs program ñArchaeologyò in the field of preparation 03/44/01 - Pedagogical 

Education and 03/44/05 - Pedagogical Education (with two training profiles), as well               

as for students in other areas of training. This training course meets the requirements                 

of Federal State Educational Standard for Higher Education 3++. The purpose                      

of the virtual collection of multi-component models is to form among undergraduate 

students a system of scientific knowledge about modern methods of information analysis 
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in archeology, corresponding to the newest direction in science - ñArchaeology 2.0ò, 

using innovative methods of digital reconstruction, study and preservation of cultural, 

historical and archaeological heritage, as well as in ensuring readiness to use                        

the acquired knowledge when solving professional problems in the field of archaeology. 

The virtual collection is also intended to introduce foreign users to the history and 

culture of the Russian Federation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʆɼɽʃʔ, ɹɸʐʂʆʈʊʆʉʊɸʅ, ʅɽʂʈʆʇʆʃʔ, 

ɸʈʍɽʆʃʆɻʀʗ, ʀʉʊʆʈʀʗ, ʂʈɸɽɺɽɼɽʅʀɽ 

 

Key words: MODEL, BASHKORTOSTAN, NECROPOLIS, ARCHEOLOGY, 

HISTORY, LOCAL STUDIES 

 

 

 

1. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʜʫʢʪʘ, ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ, ʝʛʦ 

ʦʛʨʘʥʠʯʝʥʠʷ 

ɺʠʨʪʫʘʣʴʥʘʷ ʢʦʣʣʝʢʮʠʷ 3D-ʤʦʜʝʣʝʡ άʀʰʠʤʙʘʡά, ʩʦʟʜʘʥʥʘʷ ʧʦ ʪʝʤʝ 

άʉʝʣʴʩʢʠʡ ʤʫʩʫʣʴʤʘʥʩʢʠʡ ʥʝʢʨʦʧʦʣʴά ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʦʯʥʦʡ              

ʠ ʟʘʦʯʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ, ʦʩʚʘʠʚʘʶʱʠʭ ʧʨʦʛʨʘʤʤʫ ʙʘʢʘʣʘʚʨʠʘʪʘ 

άɸʨʭʝʦʣʦʛʠʷά ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 44.03.01 - ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʠ 44.03.05 ï ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ (ʩ ʜʚʫʤʷ ʧʨʦʬʠʣʷʤʠ 

ʧʦʜʛʦʪʦʚʢʠ), ʘ ʪʘʢʞʝ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʠʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ. 

ɼʘʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʌɻʆʉ ɺʆ 3++. 

ʎʝʣʴ ʚʠʨʪʫʘʣʴʥʦʡ ʢʦʣʣʝʢʮʠʠ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʤʦʜʝʣʝʡ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫ ʩʪʫʜʝʥʪʦʚ ʙʘʢʘʣʘʚʨʠʘʪʘ ʩʠʩʪʝʤʳ ʥʘʫʯʥʳʭ 

ʟʥʘʥʠʡ ʦ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʘʭ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʘʨʭʝʦʣʦʛʠʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʦʚʝʡʰʝʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʚ ʥʘʫʢʝ ï άɸʨʭʝʦʣʦʛʠʷ 2.0ά, 

ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʮʠʬʨʦʚʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʠʟʫʯʝʥʠʷ                     

ʠ ʩʦʭʨʘʥʝʥʠʷ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ, ʘ ʪʘʢʞʝ 

ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʛʦʪʦʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʘʨʭʝʦʣʦʛʠʠ. ɺʠʨʪʫʘʣʴʥʘʷ ʢʦʣʣʝʢʮʠʷ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʠ ʜʣʷ ʟʥʘʢʦʤʩʪʚʘ ʟʘʨʫʙʝʞʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʠʩʪʦʨʠʝʡ                      

ʠ ʢʫʣʴʪʫʨʦʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ɼʠʩʪʘʥʮʠʦʥʥʘʷ ʚʠʨʪʫʘʣʴʥʘʷ ʢʦʣʣʝʢʮʠʷ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʤʦʜʝʣʝʡ 

ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʧʨʘʚʘʭ ʥʝʢʦʤʤʝʨʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʘʟʤʝʱʝʥʘ                          
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ʚ ʘʚʪʦʨʩʢʦʡ ʜʠʨʝʢʪʦʨʠʠ  (https://sketchfab.com/archmsfbsu) ʩʝʢʪʦʨʘ 

ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʠ ʠʩʪʦʨʠʠ ʢʨʫʧʥʝʡʰʝʡ ʚ ʤʠʨʝ ʧʣʘʪʬʦʨʤʳ                                 

ʜʣʷ ʠʤʤʝʨʩʠʚʥʦʛʦ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ 3D, VR ʠ AR άSketchfab.comά, 

ʦʙʲʝʜʠʥʷʶʱʝʡ ʙʦʣʝʝ 10 ʤʠʣʣʠʦʥʦʚ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ                  

ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʧʦ ʧʦʩʪʦʷʥʥʦʤʫ ʘʜʨʝʩʫ: https://skfb.ly/oIpTS, ʢʦʪʦʨʳʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʳʡ ʥʝʢʦʤʤʝʨʯʝʩʢʠʡ ʜʦʩʪʫʧ ʦʙʫʯʘʶʱʠʭʩʷ                      

ʢ ʨʝʩʫʨʩʫ ʚ ʣʶʙʦʝ ʫʜʦʙʥʦʝ ʜʣʷ ʥʠʭ ʚʨʝʤʷ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ. ʈʝʩʫʨʩ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʪʦʣʴʢʦ ʜʣʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ 

ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʠʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʤʠ Sketchfab ʚʦʟʤʦʞʥʦʩʪʷʤʠ                                                                

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʦʣʣʝʢʮʠʡ 3D-ʤʦʜʝʣʝʡ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʚʠʨʪʫʘʣʴʥʘʷ ʢʦʣʣʝʢʮʠʷ, ʚ ʩʦʩʪʘʚ 

ʢʦʪʦʨʦʡ ʚʢʣʶʯʝʥʘ ʥʘʩʪʦʷʱʘʷ ʤʦʜʝʣʴ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʨʝʤʷ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ 

ʙʣʦʢʘʤʠ: ʘʥʥʦʪʘʮʠʝʡ, ʩʪʨʫʢʪʫʨʥʳʤ ʙʣʦʢʦʤ ʤʦʜʝʣʝʡ ʠ ʢʦʥʪʨʦʣʴʥʳʤ ʙʣʦʢʦʤ.  

ɸʥʥʦʪʘʮʠʦʥʥʳʡ ʙʣʦʢ ʷʚʣʷʝʪʩʷ ʠʩʭʦʜʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʩʦʜʝʨʞʠʪ 

ʢʨʘʪʢʫʶ ʘʥʥʦʪʘʮʠʶ ʦʙ ʘʚʪʦʨʝ, ʧʦʜʧʠʩʯʠʢʘʭ ʠ ʧʦʜʧʠʩʢʘʭ, ʭʘʨʘʢʪʝʨʝ                          

ʠ ʦʩʦʙʝʥʥʦʩʪʷʭ ʢʦʣʣʝʢʮʠʠ ʥʘ ʨʫʩʩʢʦʤ, ʘʥʛʣʠʡʩʢʦʤ ʠ ʥʝʤʝʮʢʦʤ ʷʟʳʢʘʭ.  

ʂʨʦʤʝ ʪʦʛʦ, ʙʣʦʢ ʩʦʜʝʨʞʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

¶ Subscribe ï ʧʦʜʧʠʩʢʘ ʥʘ ʤʦʜʝʣʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʥʦʚʣʝʥʠʷʭ ʧʦ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ, ʠʣʠ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʥʦʚʦʩʪʥʦʡ ʣʝʥʪʝ; 

¶ Embed ï ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʜʘ ʤʦʜʝʣʠ ʜʣʷ ʚʩʪʨʘʠʚʘʥʠʷ                                  

ʚ ʩʪʦʨʦʥʥʠʡ Web-ʨʝʩʫʨʩ;  

¶ Share ï ʧʦʣʫʯʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ URL ʤʦʜʝʣʠ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ 

ʩʩʳʣʦʢ ʚ ʢʦʥʪʨʦʣʴʥʳʭ/ʢʫʨʩʦʚʳʭ/ʚʳʧʫʩʢʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ/ʥʘʫʯʥʳʭ                          

ʠ ʠʥʳʭ ʨʘʙʦʪʘʭ;  

¶ Report collection ï ʧʦʣʫʯʝʥʠʝ ʩʚʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʨʫʢʪʫʨʝ                                                           

ʠ ʭʘʨʘʢʪʝʨʝ ʤʦʜʝʣʠ. 

 

https://sketchfab.com/archmsfbsu
https://skfb.ly/oIpTS


˿ͭͪΦ 180 ͙ ͘ 606Φ ˹͍͙͎͊͊ͭͦͪ ͍ ͙͔ͣͪ ͙ͤ͊ͯ͟ ͙ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ Ѕ лоόслύϥнлно 

ʉʪʨʫʢʪʫʨʥʳʡ ʙʣʦʢ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʚʠʨʪʫʘʣʴʥʦʡ ʢʦʣʣʝʢʮʠʠ ʩ ʤʦʜʝʣʴʶ 

ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʧʦʣʥʷʝʤʦʡ ʩʝʨʠʝʡ ʘʚʪʦʨʩʢʠʭ ʤʦʜʝʣʝʡ ʩʦʟʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʲʝʢʪʦʚ ʠʩʪʦʨʠʠ ʠ ʘʨʪʝʬʘʢʪʦʚ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ 

ʢʫʣʴʪʫʨ ʖʞʥʦʛʦ ʋʨʘʣʘ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʩʦʟʜʘʚʘʝʤʳʭ                            

ʧʦ ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʤʝʪʦʜʫ ʮʠʬʨʦʚʦʛʦ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ                                           

ʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ. 

 

3D-ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʪʜʝʣʴʥʳʤ ʵʢʨʘʥʦʤ, ʩʦʧʨʦʚʦʞʜʘʝʤʳʤ 

ʥʘʟʚʘʥʠʝʤ ʤʦʜʝʣʠ. ʇʨʠ ʥʘʞʘʪʠʠ ʢʫʨʩʦʨʦʤ ʥʘ ʠʟʙʨʘʥʥʳʡ ʵʢʨʘʥ ʧʨʦʠʩʭʦʜʠʪ 

ʧʝʨʝʭʦʜ ʚ ʦʪʜʝʣʴʥʦʝ ʦʢʥʦ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʧʨʦʩʤʦʪʨʘ ʠ ʘʥʘʣʠʟʘ ʠʟʙʨʘʥʥʦʡ ʤʦʜʝʣʠ. 

 



˿ͭͪΦ 181 ͙ ͘ 606Φ ˹͍͙͎͊͊ͭͦͪ ͍ ͙͔ͣͪ ͙ͤ͊ͯ͟ ͙ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ Ѕ лоόслύϥнлно 

 

ʇʨʠ ʧʝʨʝʭʦʜʝ ʚ ʦʪʜʝʣʴʥʦʝ ʦʢʥʦ ʦʙʫʯʘʶʱʠʡʩʷ ʧʦʣʫʯʘʝʪ                                  

ʨʷʜ ʚʦʟʤʦʞʥʦʩʪʝʡ: 

¶ ʇʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʟʚʘʥʠʠ ʤʦʜʝʣʠ, ʘʚʪʦʨʝ-ʨʘʟʨʘʙʦʪʯʠʢʝ, 

ʦʬʦʨʤʠʪʴ ʧʦʜʧʠʩʢʫ ʥʘ ʚʩʝ ʝʛʦ ʤʦʜʝʣʠ; 

¶ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ ʦʨʠʛʠʥʘʣʘ ʤʦʜʝʣʠ 

(ʨʝʛʠʦʥ, ʥʘʠʤʝʥʦʚʘʥʠʝ ʧʘʤʷʪʥʠʢʘ, ʥʫʤʝʨʘʮʠʷ ʢʫʨʛʘʥʘ ʠ ʧʦʛʨʝʙʘʣʴʥʦʛʦ 

ʩʦʦʨʫʞʝʥʠʷ, ʤʘʪʝʨʠʘʣ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʭʨʦʥʦʣʦʛʠʷ, ʢʫʣʴʪʫʨʥʘʷ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ). ʈʘʟʤʝʱʝʥʠʝ ʘʥʥʦʪʘʮʠʠ ʥʘ ʥʝʢʦʪʦʨʳʭ ʤʦʜʝʣʷʭ ʢʦʣʣʝʢʮʠʠ 

ʪʦʣʴʢʦ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʧʨʠʟʚʘʥʦ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʚ ʪ.ʯ. ʠ ʷʟʳʢʦʚʫʶ 

ʧʨʘʢʪʠʢʫ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʦʙʫʯʘʶʱʠʭʩʷ. ʇʨʦʪʠʚʦʧʦʣʦʞʥʘʷ ʮʝʣʴ                                 

ʜʣʷ ʟʘʨʫʙʝʞʥʳʭ ʦʙʫʯʘʶʱʠʭʩʷ ʜʦʩʪʠʛʘʝʪʩʷ ʠ ʨʘʟʤʝʱʝʥʠʝʤ ʘʥʥʦʪʘʮʠʠ 

ʦʪʜʝʣʴʥʳʭ ʤʦʜʝʣʝʡ ʪʦʣʴʢʦ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ; 

¶ ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʠʚ ʘʥʥʦʪʘʮʠʶ ʢʦʥʢʨʝʪʥʦʡ ʤʦʜʝʣʠ, ʦʙʫʯʘʶʱʠʡʩʷ 

ʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʜʠʟʘʡʥʘ                                         

ʠ  ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʤʘʪʝʨʠʘʣʘ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʭʨʦʥʦʣʦʛʠʶ 

ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ʢʦʥʢʨʝʪʥʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ; 

¶ ʫʧʨʘʚʣʷʷ ʤʳʰʢʦʡ, ʨʘʩʩʤʦʪʨʝʪʴ ʤʦʜʝʣʴ ʚ 3D ʚʦ ʚʩʝʭ ʨʘʢʫʨʩʘʭ                         

(ʜʦ 360
0
), ʨʘʟʨʝʰʸʥʥʳʭ ʘʚʪʦʨʦʤ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʤʦʜʝʣʠ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʜʦʩʪʫʧʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʦʪʨʘ ʚ ʧʦʣʥʦʵʢʨʘʥʥʦʤ ʨʝʞʠʤʝ; 

¶ ʦʙʫʯʘʶʱʠʡʩʷ, ʠʩʧʦʣʴʟʫʷ ʜʚʘ ʢʣʠʢʘ ʤʳʰʢʦʡ ʥʘ ʢʦʥʢʨʝʪʥʦʤ 

ʫʯʘʩʪʢʝ ʤʦʜʝʣʠ, ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʠʪʴ ʨʘʢʫʨʩ ʧʨʦʩʤʦʪʨʘ; 

¶ ʧʨʦʩʤʦʪʨʝʪʴ ʘʚʪʦʨʩʢʫʶ ʘʥʠʤʘʮʠʶ ʤʦʜʝʣʠ; 

¶ ʧʨʠ ʥʘʣʠʯʠʠ VR-ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙʫʯʘʶʱʠʡʩʷ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʩʤʦʪʨʝʪʴ ʠʟʙʨʘʥʥʫʶ ʤʦʜʝʣʴ ʚ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʘʚʪʦʨʦʤ-ʨʘʟʨʘʙʦʪʯʠʢʦʤ 

ʚʠʨʪʫʘʣʴʥʦʡ, ʠʣʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ; 

¶ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʣʠʯʝʩʪʚʝ ʧʨʦʩʤʦʪʨʦʚ ʠʟʙʨʘʥʥʦʡ 

ʤʦʜʝʣʠ ʪʦʣʴʢʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

ɺ ʦʩʥʦʚʥʦʤ ʦʢʥʝ ʤʦʜʝʣʠ ʦʙʫʯʘʶʱʠʡʩʷ ʧʦʣʫʯʘʝʪ ʪʘʢʞʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʢʣʶʯʝʥʠʠ ʜʘʥʥʦʡ ʤʦʜʝʣʠ                                            



˿ͭͪΦ 182 ͙ ͘ 606Φ ˹͍͙͎͊͊ͭͦͪ ͍ ͙͔ͣͪ ͙ͤ͊ͯ͟ ͙ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ Ѕ лоόслύϥнлно 

ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʨʝʡʪʠʥʛʠ, ʠʥʳʝ ʢʦʣʣʝʢʮʠʠ, ʘ ʪʘʢʞʝ ï ʦ ʜʨʫʛʠʭ ʧʦʭʦʞʠʭ 

ʤʦʜʝʣʷʭ ʢʦʥʢʨʝʪʥʦʛʦ ʘʚʪʦʨʘ-ʨʘʟʨʘʙʦʪʯʠʢʘ, ʠʣʠ ʠʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘ ʨʝʩʫʨʩʝ.  

 

ʂʨʦʤʝ ʪʦʛʦ, ʦʪʜʝʣʴʥʦʝ ʦʢʥʦ ʩʦʜʝʨʞʠʪ ʠ ʜʨʫʛʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

¶ Add to ï ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ 

ʜʦʙʘʚʠʪʴ ʜʘʥʥʫʶ ʤʦʜʝʣʴ ʚ ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ ʢʦʣʣʝʢʮʠʶ, ʥʘʧʨʠʤʝʨ, 

ʢʦʤʙʠʥʠʨʫʷ ʤʦʜʝʣʠ ʧʦ ʤʘʪʝʨʠʘʣʫ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʪʠʧʫ, ʭʨʦʥʦʣʦʛʠʠ,                       

ʠʣʠ ʥʝʢʨʦʧʦʣʶ; 

¶ Embed ï ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʦʜ ʤʦʜʝʣʠ ʜʣʷ ʚʩʪʨʘʠʚʘʥʠʷ ʚ ʩʪʦʨʦʥʥʠʡ 

Web-ʨʝʩʫʨʩ;  

¶ Share ï ʧʦʣʫʯʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ URL ʜʘʥʥʦʡ ʤʦʜʝʣʠ                            

ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʩʩʳʣʦʢ ʚ ʥʘʫʯʥʳʭ ʠ ʠʥʳʭ ʨʘʙʦʪʘʭ;  

¶ Report ï ʧʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʧʝʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ                 

ʦ ʩʪʨʫʢʪʫʨʝ ʠ ʭʘʨʘʢʪʝʨʝ ʤʦʜʝʣʠ (ʦʙʲʝʤ, ʨʘʩʰʠʨʝʥʠʝ ʬʘʡʣʘ ʠ ʪ.ʜ.); 

¶ ʇʨʠ ʞʝʣʘʥʠʠ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʦʙʫʯʘʶʱʠʡʩʷ ʤʦʞʝʪ ʦʮʝʥʠʪʴ 

ʤʦʜʝʣʴ, ʠʣʠ ʦʩʪʘʚʠʪʴ ʢʦʤʤʝʥʪʘʨʠʡ. 
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ʆʩʦʙʳʡ ʭʘʨʘʢʪʝʨ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʫʯʸʥʳʝ, IT-ʩʧʝʮʠʘʣʠʩʪʳ, ʢʨʫʧʥʳʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʮʝʥʪʨʳ/ʮʠʬʨʦʚʳʝ ʣʘʙʦʨʘʪʦʨʠʠ/ʤʫʟʝʠ ʤʠʨʘ, ʨʘʟʤʝʱʘʶʱʠʭ 

ʤʦʜʝʣʠ ʚ ʩʝʢʪʦʨʝ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʠ ʠʩʪʦʨʠʠ, ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʨʝʜʢʦʩʪʴ ʟʘʛʨʫʟʦʢ ʤʦʜʝʣʝʡ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʥʘʫʯʥʳʭ ʮʝʣʝʡ,                          

ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʘʚʪʦʨʦʤ-ʨʘʟʨʘʙʦʪʯʠʢʦʤ, ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʩʪʨʝʤʣʝʥʠʷ ʢ ʥʘʢʦʧʣʝʥʠʶ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʦʮʝʥʦʢ. ɺʦʟʤʦʞʥʦʩʪʴ 

ʢʦʤʤʝʥʪʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʫ ʘʚʪʦʨʘ-ʨʘʟʨʘʙʦʪʯʠʢʘ, ʪ.ʢ. ʨʝʩʫʨʩ, ʟʘʱʠʱʘʷ ʧʨʠʚʘʪʥʦʩʪʴ,                          

ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʘʢʦʡ-ʣʠʙʦ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʩʪʦʨʦʥʥʝʡ ʩʚʷʟʠ ʩ ʘʚʪʦʨʦʤ-

ʨʘʟʨʘʙʦʪʯʠʢʦʤ. ɼʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʴʥʦʤʫ 

ʚʝʜʫʱʝʤʫ ʥʘʫʯʥʦʤʫ ʩʦʪʨʫʜʥʠʢʫ (ʢʫʨʘʪʦʨʫ) ʩʝʢʪʦʨʘ, ʢʦʪʦʨʳʡ, ʧʨʠ ʩʦʛʣʘʩʠʠ 

ʩʪʦʨʦʥ, ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʧʦʤʦʱʴ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʩʚʷʟʠ. 

ʅʝʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʠ ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʝʢʪʦʨʘ 

ʜʘʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʦʙʫʯʘʶʱʠʤʩʷ, ʧʦʜʦʙʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʢʫʨʘʪʦʨʦʤ ʩʝʢʪʦʨʘ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ 

ʘʚʪʦʨ-ʨʘʟʨʘʙʦʪʯʠʢ ʤʦʜʝʣʠ ʧʦʣʫʯʘʝʪ ʩʦʦʙʱʝʥʠʝ ʠ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ                    

ʦʙ ʫʩʪʘʥʦʚʣʝʥʠʠ ʢʦʥʪʘʢʪʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ɺ ʮʝʣʦʤ, ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʚʠʨʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦ ʧʨʦʩʤʦʪʨ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʙʰʠʨʥʫʶ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ, ʤʝʪʦʜʠʯʝʩʢʫʶ ʠ ʩʧʝʮʠʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʪ.ʝ. ʚ ʧʨʦʮʝʩʩʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʦʜʝʣʝʡ ʦʙʫʯʘʶʱʠʡʩʷ 

ʧʨʦʭʦʜʠʪ ʧʦʣʥʳʡ ʮʠʢʣ ʫʩʚʦʝʥʠʷ ï ʦʪ ʧʝʨʚʠʯʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʩʦʜʝʨʞʘʥʠʷ                  

ʜʦ ʟʘʢʨʝʧʣʝʥʠʷ ʫʩʚʦʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʨʘʢʪʠʢʝ.  

ʂʦʥʪʨʦʣʴʥʳʡ ʙʣʦʢ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʢʦʥʪʨʦʣʴ ʧʦʟʚʦʣʷʝʪ  ʦʮʝʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ 

ʦʙʫʯʘʶʱʠʤʩʷ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ, ʘ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʦʢʘʟʘʪʴ ʜʝʡʩʪʚʝʥʥʫʶ ʠ ʦʧʝʨʘʪʠʚʥʫʶ ʧʦʤʦʱʴ ʚ ʜʦʩʪʠʞʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʮʝʣʝʡ ʦʙʫʯʝʥʠʷ. ʂʦʥʪʨʦʣʴʥʳʡ ʙʣʦʢ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ 

ʚʢʣʶʯʘʝʪ: ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʨʦʤ-ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʩʤʦʪʨ                
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ʠ ʠʟʫʯʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʦʜʝʣʝʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʠʩʧʦʣʴʟʫʷ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʨʝʩʫʨʩʦʤ ʚʦʟʤʦʞʥʦʩʪʠ: 

¶ ʇʨʠ ʥʘʣʠʯʠʠ ʨʘʟʨʝʰʝʥʠʷ ʘʚʪʦʨʘ-ʨʘʟʨʘʙʦʪʯʠʢʘ, ʪʦʣʴʢʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʥʘ ʨʝʩʫʨʩʝ ʦʙʫʯʘʶʱʠʡʩʷ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʚ ʪ.ʯ. ʟʘʛʨʫʟʠʪʴ ʠʟʙʨʘʥʥʫʶ ʤʦʜʝʣʴ                            

ʥʘ ʢʦʤʧʴʶʪʝʨ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʠʮʝʥʟʠʝʡ, ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʥʥʦʡ ʘʚʪʦʨʦʤ-

ʨʘʟʨʘʙʦʪʯʠʢʦʤ. ʉʪʘʥʜʘʨʪʥʳʝ ʫʩʣʦʚʠʷ ʣʠʮʝʥʟʠʠ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʙʝʩʧʣʘʪʥʦʡ ʟʘʛʨʫʟʢʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʙʨʘʥʥʦʡ ʤʦʜʝʣʠ ʪʦʣʴʢʦ 

ʜʣʷ ʥʝʢʦʤʤʝʨʯʝʩʢʦʛʦ ʣʠʯʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʥʘ ʣʠʯʥʦʤ (ʜʦʤʘʰʥʝʤ) ʢʦʤʧʴʶʪʝʨʝ, 

ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦʬʠʣʝʡ ʧʨʠ ʥʘʧʠʩʘʥʠʠ 

ʢʦʥʪʨʦʣʴʥʦʡ/ʢʫʨʩʦʚʦʡ/ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ/ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ                        

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʦʨʦʥʥʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɺ ʩʣʫʯʘʝ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʘʚʪʦʨʦʤ-ʨʘʟʨʘʙʦʪʯʠʢʦʤ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ 

ʦʙʫʯʘʶʱʠʡʩʷ ʧʦʣʫʯʘʝʪ ʧʨʘʚʦ ʥʘ ʤʦʜʠʬʠʢʘʮʠʶ ʠʟʙʨʘʥʥʦʡ ʤʦʜʝʣʠ 

(ʥʘʧʨʠʤʝʨ, ʩʦʟʜʘʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʢʨʫʧʥʦʛʦ ʦʙʲʝʢʪʘ, 

ʚʠʨʪʫʘʣʴʥʦʡ/ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʩʦʩʪʘʚʣʝʥʥʦʛʦ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʤʦʜʝʣʝʡ, 

ʘʥʠʤʘʮʠʠ ʠ ʪ.ʜ.), ʧʨʠ ʫʩʣʦʚʠʠ ʨʘʟʤʝʱʝʥʠʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʥʘ 

ʵʪʦʤ ʞʝ ʨʝʩʫʨʩʝ, ʩ ʦʙʷʟʘʪʝʣʴʥʦʡ ʩʩʳʣʢʦʡ ʥʘ ʘʚʪʦʨʩʪʚʦ ʦʨʠʛʠʥʘʣʘ(ʦʚ); 

¶ ʦ ʧʨʦʩʤʦʪʨʝ ʤʦʜʝʣʠ, ʠʣʠ ʟʘʛʨʫʟʢʠ ʢʦʥʢʨʝʪʥʳʤ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʦʙʫʯʘʶʱʠʤʩʷ, ʘʚʪʦʨ-ʨʘʟʨʘʙʦʪʯʠʢ ʧʦʣʫʯʘʝʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʫʚʝʜʦʤʣʝʥʠʝ ʦʪ ʩʣʫʞʙʳ Sketchfab, ʪʱʘʪʝʣʴʥʦ 

ʢʦʥʪʨʦʣʠʨʫʶʱʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʘ ʧʫʪʝʤ ʚʝʜʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʞʫʨʥʘʣʘ ʩ ʥʘʣʠʯʠʝʤ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʪʨʝʙʦʚʘʥʠʷ ʠʟ ʥʝʛʦ 

ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʯʝʨʝʟ ʩʣʫʞʙʫ ʧʦʜʜʝʨʞʢʠ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ 

ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʨʫ-ʨʘʟʨʘʙʦʪʯʠʢʫ ʜʝʪʘʣʴʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʩʧʦʣʥʝʥʠʝ 

ʢʦʥʢʨʝʪʥʳʤ ʦʙʫʯʘʶʱʠʤʩʷ ʫʯʝʙʥʳʭ ʟʘʜʘʥʠʡ ʚ ʨʘʤʢʘʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. 
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ʉʨʝʜʩʪʚʦʤ ʦʙʱʝʥʠʷ ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʘʚʪʦʨʩʢʦʛʦ άʇʝʨʚʦʛʦ ʚ ɹʘʰʢʠʨʠʠ 

άɺʠʨʪʫʘʣʴʥʦʛʦ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʘά (https://strbsu.ru/arch_museum), 

ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʘʜʨʝʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ ʘʚʪʦʨʦʤ-

ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʩʪʠ ʜʠʘʣʦʛ ʥʝ ʪʦʣʴʢʦ 

ʩʪʫʜʝʥʪʘʤ, ʦʙʫʯʘʶʱʠʤʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 44.03.01 ʠ 44.03.05,                            

ʥʦ ʠ ʩʪʫʜʝʥʪʘʤ ʙʘʢʘʣʘʚʨʠʘʪʘ ʠ ʤʘʛʠʩʪʨʘʪʫʨʳ ʠʥʳʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ ʨʘʟʣʠʯʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ɺʋɿʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʥʘʷ ʥʘ ʙʘʟʝ  Sketchfab ʜʠʩʪʘʥʮʠʦʥʥʘʷ 

ʚʠʨʪʫʘʣʴʥʘʷ ʢʦʣʣʝʢʮʠʷ ʤʦʜʝʣʝʡ άʀʰʠʤʙʘʡά ʧʦʟʚʦʣʷʝʪ ʦʙʫʯʘʶʱʠʤʩʷ 

ʵʬʬʝʢʪʠʚʥʦ ʦʩʚʦʠʪʴ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʟʘ ʩʯʝʪ ʤʦʙʠʣʴʥʦʩʪʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʩʫʱʝʩʪʚʣʷʝʤʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʤʦʱʠ                            

ʩʦ ʩʪʦʨʦʥʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʠʤʝʶʱʝʛʦʩʷ ʫ ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ 

ʧʨʘʚʘ ʠʟʫʯʘʪʴ ʚʠʨʪʫʘʣʴʥʫʶ ʤʦʜʝʣʴ ʥʘ ʥʝʢʦʤʤʝʨʯʝʩʢʦʡ ʦʩʥʦʚʝ                                   

ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʪʝʤʧʝ ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʠʯʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ                                            

ʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ. 

ɸʧʨʦʙʘʮʠʷ. ʄʦʜʝʣʴ, ʚʭʦʜʷʱʘʷ ʚ ʚʠʨʪʫʘʣʴʥʫʶ ʢʦʣʣʝʢʮʠʶ άʀʰʠʤʙʘʡά 

ʧʦʜʛʦʪʦʚʣʝʥʳ ʜʣʷ ʦʙʥʦʚʣʝʥʠʡ άʇʝʨʚʦʛʦ ʚ ɹʘʰʢʠʨʠʠ άɺʠʨʪʫʘʣʴʥʦʛʦ 

ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʘά, ʨʘʟʤʝʱʝʥʥʦʛʦ ʥʘ ʩʘʡʪʝ ʉʪʝʨʣʠʪʘʤʘʢʩʢʦʛʦ ʬʠʣʠʘʣʘ 

ʋʋʅʠʊ ʧʦ ʘʜʨʝʩʫ: ɺʠʨʪʫʘʣʴʥʳʡ ɸʨʭʝʦʣʦʛʠʯʝʩʢʠʡ ʊʫʨ (struust.ru). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʡ ʢʦʣʣʝʢʮʠʠ ʧʦʢʘʟʘʣʦ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ                    

ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʶ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ άɸʨʭʝʦʣʦʛʠʷά ʚ ʧʝʨʠʦʜ 

ʧʘʥʜʝʤʠʠ COVID-19. 

2. ʀʩʧʦʣʴʟʫʝʤʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

ɼʠʩʪʘʥʮʠʦʥʥʘʷ ʚʠʨʪʫʘʣʴʥʘʷ ʢʦʣʣʝʢʮʠʷ ʤʦʜʝʣʝʡ άʀʰʠʤʙʘʡά ʩʦʟʜʘʥʘ ʥʘ 

ʙʘʟʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʠʤʤʝʨʩʠʚʥʦʛʦ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ 3D, VR 

ʠ AR άSketchfab.comά ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

https://strbsu.ru/arch_museum
https://struust.ru/arch_museum
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ʦʙʝʩʧʝʯʝʥʠʷ: Blender, ʨʝʜʘʢʪʦʨʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ Sketchfab                                 

ʜʣʷ ʥʝʢʦʤʤʝʨʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʙʨʘʫʟʝʨʳ.  

3. ʉʧʝʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ, 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʂ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʷʤ ʧʨʠʤʝʥʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʚʠʨʪʫʘʣʴʥʦʡ 

ʤʦʜʝʣʠ ʦʪʥʦʩʠʪʩʷ ʥʘʣʠʯʠʝ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʩ ʚʳʭʦʜʦʤ ʚ ʀʥʪʝʨʥʝʪ. 

4. ʋʩʣʦʚʠʷ ʧʝʨʝʜʘʯʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠʣʠ ʝʝ ʧʨʦʜʘʞʠ. 

ʋʩʣʦʚʠʝʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʷʚʣʷʝʪʩʷ ʜʦʛʦʚʦʨ 

ʢʫʧʣʠ-ʧʨʦʜʘʞʠ, ʟʘʢʣʶʯʝʥʥʳʡ ʤʝʞʜʫ ʉʪʝʨʣʠʪʘʤʘʢʩʢʠʤ ʬʠʣʠʘʣʦʤ 

ʋʬʠʤʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʅʘʫʢʠ ʠ ʊʝʭʥʦʣʦʛʠʡ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʡ ʩʪʦʨʦʥʦʡ. 
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ɸʥʥʦʪʘʮʠʷ. ɹʘʥʢ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ `ʀʟʫʯʝʥʠʝ SQL ʚ ʉʋɹɼ PostgreSQL` 

ʨʘʟʨʘʙʦʪʘʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʪʘʥʜʘʨʪʦʤ 

ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ `ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ` ʠ `ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʣʝʪʘʪʝʣʴʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠ`. ɹʘʥʢ 

ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʦʨʠʝʥʪʠʨʫʝʪ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

SQL ʉʋɹɼ. ɹʘʥʢ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʩʦʟʜʘʥ ʜʣʷ ʢʫʨʩʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ                     

ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʦʨʪʘʣʝ ʢʘʬʝʜʨʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʈʷʟʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʌ. ʋʪʢʠʥʘ (https://rgrty.ru/), ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʦʙʫʯʝʥʠʝʤ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʩʨʝʜʝ. ʇʦʜʢʣʶʯʝʥʠʝ ʚʥʝʰʥʠʭ ʩʩʳʣʦʢ 

ʥʘ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʳ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʟʘ ʩʯʝʪ 

ʧʨʠʚʣʝʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ. ʉʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʤʦʥʠʪʦʨʠʥʛʘ ʫʩʧʝʚʘʝʤʦʩʪʠ, ʚʢʣʶʯʘʷ ʪʝʩʪʠʨʦʚʘʥʠʝ ʚ ʩʠʩʪʝʤʝ 

SQL&NoSQL (https://rgrty.ru/sqltest/) ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʠʩʮʠʧʣʠʥʝ. ɼʣʷ ʨʘʙʦʪʳ 

ʩ ʙʘʥʢʦʤ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʯʝʨʝʟ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʜʦʣʞʝʥ ʠʤʝʪʴ ʢʦʤʧʴʶʪʝʨ ʠʣʠ ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ ʩ ʧʦʜʢʣʶʯʝʥʠʝʤ ʢ ʀʥʪʝʨʥʝʪʫ. 

 

Abstract. The bank of test tasks `Learning SQL in PostgreSQL DBMS` was 

developed in accordance with the Federal State Standard of Higher Professional 

Education in the areas of `Information Systems and Technologies` and `Aircraft control 

Systems`. The bank of test tasks is intended for teaching students of the above directions 
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and focuses on advanced training in the field of SQL DBMS application. The bank of test 

tasks was created for the course located on the information educational portal of the 

Department of Automated Control Systems of the Ryazan State Radio Engineering 

University named after V.F. Utkin (https://rgrty.ru /), which is a learning management 

system in an electronic environment. Connecting external links to Internet resources 

allows you to expand the educational environment by attracting additional sources                   

of information. The system provides interaction between participants of the educational 

process, as well as various types of performance monitoring, including testing                          

in the SQL&NoSQL system (https://rgrty.ru/sqltest /) in the relevant discipline. To work 

with the bank of test tasks through a distance learning course, the user must have a 

computer or a mobile phone with an Internet connection.     

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʈɽʃʗʎʀʆʅʅʓɽ ʉʋɹɼ, POSTGRESQL, SQL, 

ɼɽʂʃɸʈɸʊʀɺʅʆɽ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀɽ, ʇʈʆʎɽɼʋʈʅʆɽ 

ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀɽ 

 

Key words: RELATIONAL DBMS, POSTGRESQL, SQL, DECLARATIVE 

PROGRAMMING, PROCEDURAL PROGRAMMING 

 

1. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ, ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ, ʝʝ ʦʛʨʘʥʠʯʝʥʠʷ 

ɹʘʥʢ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ άʀʟʫʯʝʥʠʝ SQL ʚ ʉʋɹɼ PostgreSQLά ʨʘʟʨʘʙʦʪʘʥ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ 09.03.02 άʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ 

ʪʝʭʥʦʣʦʛʠʠά ʠ 24.05.06 άʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʣʝʪʘʪʝʣʴʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠά. 

ɹʘʥʢ ʟʘʜʘʥʠʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʦʨʠʝʥʪʠʨʫʝʪ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʦʙʣʘʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ SQL ʉʋɹɼ PostgreSQL. 

ʅʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʙʘʥʢʘ ʟʘʜʘʥʠʡ ʩʦʟʜʘʥʦ ʪʝʩʪʠʨʦʚʘʥʠʝ                          

ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ άɹʘʟʳ ʜʘʥʥʳʭά ʠ άʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤά ʜʣʷ SQL ʉʋɹɼ PostgreSQL ʚ ʩʠʩʪʝʤʝ ʪʝʩʪʠʨʦʚʘʥʠʷ 

SQL&NoSQL (https://rgrty.ru/sqltest/). 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʙʘʥʢ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʨʘʟʜʝʣʝʥ ʧʦ ʪʝʤʘʤ, ʥʝʢʦʪʦʨʳʝ 

ʧʨʠʤʝʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1. 
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ʈʠʩʫʥʦʢ 1 - ʈʘʟʙʠʝʥʠʝ ʙʘʥʢʘ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʥʘ ʪʝʤʳ 

ɹʘʥʢ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʦ ʦʭʚʘʪʳʚʘʝʪ ʚʝʩʴ ʫʯʝʙʥʳʡ 

ʤʘʪʝʨʠʘʣ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ 

ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʚ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ SQL ʉʋɹɼ PostgreSQL.  

2. ʉʪʨʫʢʪʫʨʘ ʠ ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ 

ɹʘʥʢ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʧʦ SQL ʜʣʷ ʉʋɹɼ PostgreSQL ʩʦʩʪʦʠʪ                          

ʠʟ 9 ʦʩʥʦʚʥʳʭ ʪʝʤ: 

ˉ ʅʘʟʚʘʥʠʝ ʤʦʜʫʣʷ ʉʦʜʝʨʞʘʥʠʝ 

1 ʊʝʤʘ 1 

ʆʩʥʦʚʳ ʨʝʣʷʮʠʦʥʥʳʭ 

ʙʘʟ ʜʘʥʥʳʭ. ʋʯʝʙʥʘʷ 

ʙʘʟʘ ʜʘʥʥʳʭ 

άɸʙʦʥʝʥʪʳά 
(PostgreSQL). 

ɺʦʧʨʦʩʳ ʧʦ ʫʩʪʘʥʦʚʢʝ ʠ ʦʩʥʦʚʘʤ ʨʘʙʦʪʳ ʩ ʉʋɹɼ 

PostgreSQL ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʠ ʢʦʤʧʝʪʝʥʮʠʡ 

(ʟʥʘʪʴ, ʫʤʝʪʴ), ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ: 

¶ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʚʚʦʜ ʪʝʢʩʪʘ (ʢʦʤʘʥʜʳ);  

¶ ʚʦʧʨʦʩ ʩ ʦʪʚʝʪʦʤ ɼʘ/ʅʝʪ. 

2 ʊʝʤʘ 2 

ʇʦʩʪʨʦʝʥʠʝ 

ʦʜʥʦʪʘʙʣʠʯʥʳʭ 

ʟʘʧʨʦʩʦʚ ʥʘ ʚʳʙʦʨʢʫ 

ʜʘʥʥʳʭ(PostgreSQL, 

ɺʦʧʨʦʩʳ ʠ ʢʝʡʩʳ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʦʜʥʦʪʘʙʣʠʯʥʳʭ ʟʘʧʨʦʩʦʚ 

ʥʘ ʚʳʙʦʨʢʫ ʜʘʥʥʳʭ ʉʋɹɼ PostgreSQL ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ 

ʩʣʦʞʥʦʩʪʠ ʠ ʢʦʤʧʝʪʝʥʮʠʡ (ʟʥʘʪʴ, ʫʤʝʪʴ, ʚʣʘʜʝʪʴ), 

ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ: 

¶ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 
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ʋɹɼ άɸʙʦʥʝʥʪʳά) ¶ ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʚʚʦʜ ʪʝʢʩʪʘ (ʢʦʤʘʥʜʳ);  

¶ ʚʦʧʨʦʩ ʩ ʦʪʚʝʪʦʤ ɼʘ/ʅʝʪ;  

¶ ʢʝʡʩ (ʧʦʩʪʨʦʝʥʠʝ ʟʘʧʨʦʩʘ). 

3 ʊʝʤʘ 3 

ʇʦʩʪʨʦʝʥʠʝ 

ʤʥʦʛʦʪʘʙʣʠʯʥʳʭ 

ʟʘʧʨʦʩʦʚ (ʩʦʝʜʠʥʝʥʠʷ) 

ʥʘ ʚʳʙʦʨʢʫ ʜʘʥʥʳʭ 

(PostgreSQL, ʋɹɼ 

άɸʙʦʥʝʥʪʳά) 

ɺʦʧʨʦʩʳ ʠ ʢʝʡʩʳ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʤʥʦʛʦʪʘʙʣʠʯʥʳʭ ʟʘʧʨʦʩʦʚ 

(ʩʦʝʜʠʥʝʥʠʷ) ʥʘ ʚʳʙʦʨʢʫ ʜʘʥʥʳʭ ʉʋɹɼ PostgreSQL 

ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʠ ʢʦʤʧʝʪʝʥʮʠʡ (ʟʥʘʪʴ, ʫʤʝʪʴ, 

ʚʣʘʜʝʪʴ), ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ: 

¶ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʚʚʦʜ ʪʝʢʩʪʘ (ʢʦʤʘʥʜʳ);  

¶ ʚʦʧʨʦʩ ʩ ʦʪʚʝʪʦʤ ɼʘ/ʅʝʪ;  

¶ ʢʝʡʩ (ʧʦʩʪʨʦʝʥʠʝ ʟʘʧʨʦʩʘ). 

4 ʊʝʤʘ 4 

ʇʦʩʪʨʦʝʥʠʝ 

ʤʥʦʛʦʪʘʙʣʠʯʥʳʭ ʠ 

ʚʣʦʞʝʥʥʳʭ ʟʘʧʨʦʩʦʚ 

ʥʘ ʚʳʙʦʨʢʫ ʜʘʥʥʳʭ 

(PostgreSQL, ʋɹɼ 

άɸʙʦʥʝʥʪʳά) 

ɺʦʧʨʦʩʳ ʠ ʢʝʡʩʳ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʤʥʦʛʦʪʘʙʣʠʯʥʳʭ ʠ 

ʚʣʦʞʝʥʥʳʭ ʟʘʧʨʦʩʦʚ ʥʘ ʚʳʙʦʨʢʫ ʜʘʥʥʳʭ ʉʋɹɼ PostgreSQL 

ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʠ ʢʦʤʧʝʪʝʥʮʠʡ (ʟʥʘʪʴ, ʫʤʝʪʴ, 

ʚʣʘʜʝʪʴ), ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ: 

¶ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʚʚʦʜ ʪʝʢʩʪʘ (ʢʦʤʘʥʜʳ);  

¶ ʚʦʧʨʦʩ ʩ ʦʪʚʝʪʦʤ ɼʘ/ʅʝʪ;  

¶ ʢʝʡʩ (ʧʦʩʪʨʦʝʥʠʝ ʟʘʧʨʦʩʘ). 

5 ʊʝʤʘ 5 

ʇʦʩʪʨʦʝʥʠʝ ʟʘʧʨʦʩʦʚ 

ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ 

ʜʘʥʥʳʭ (PostgreSQL, 

ʋɹɼ άɸʙʦʥʝʥʪʳά) 

ɺʦʧʨʦʩʳ ʠ ʢʝʡʩʳ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʟʘʧʨʦʩʦʚ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ 

ʜʘʥʥʳʭ ʜʣʷ ʉʋɹɼ PostgreSQL ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ 

ʩʣʦʞʥʦʩʪʠ ʠ ʢʦʤʧʝʪʝʥʮʠʡ (ʟʥʘʪʴ, ʫʤʝʪʴ, ʚʣʘʜʝʪʴ), 

ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ: 

¶ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʚʚʦʜ ʪʝʢʩʪʘ (ʢʦʤʘʥʜʳ);  

¶ ʚʦʧʨʦʩ ʩ ʦʪʚʝʪʦʤ ɼʘ/ʅʝʪ;  

¶ ʢʝʡʩ (ʧʦʩʪʨʦʝʥʠʝ ʟʘʧʨʦʩʘ). 

6 ʊʝʤʘ 6 

ʇʦʩʪʨʦʝʥʠʝ ʟʘʧʨʦʩʦʚ 

ʥʘ ʤʦʜʠʬʠʢʘʮʠʶ 

ʜʘʥʥʳʭ (PostgreSQL, 

ʋɹɼ άɸʙʦʥʝʥʪʳά) 

ɺʦʧʨʦʩʳ ʠ ʢʝʡʩʳ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʟʘʧʨʦʩʦʚ ʥʘ ʤʦʜʠʬʠʢʘʮʠʶ 

ʜʘʥʥʳʭ ʜʣʷ ʉʋɹɼ PostgreSQL ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ 

ʩʣʦʞʥʦʩʪʠ ʠ ʢʦʤʧʝʪʝʥʮʠʡ (ʟʥʘʪʴ, ʫʤʝʪʴ, ʚʣʘʜʝʪʴ), 

ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ: 

¶ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʚʚʦʜ ʪʝʢʩʪʘ (ʢʦʤʘʥʜʳ);  

¶ ʚʦʧʨʦʩ ʩ ʦʪʚʝʪʦʤ ɼʘ/ʅʝʪ;  

¶ ʢʝʡʩ (ʧʦʩʪʨʦʝʥʠʝ ʟʘʧʨʦʩʘ). 

7 ʊʝʤʘ 7 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

ʭʨʘʥʠʤʳʭ ʧʨʦʮʝʜʫʨ 

(PostgreSQL, ʋɹɼ 

άɸʙʦʥʝʥʪʳά) 

ɺʦʧʨʦʩʳ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʭʨʘʥʠʤʳʭ ʧʨʦʮʝʜʫʨ ʠ 

ʬʫʥʢʮʠʡ ʜʣʷ ʉʋɹɼ PostgreSQL ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ 

ʩʣʦʞʥʦʩʪʠ ʠ ʢʦʤʧʝʪʝʥʮʠʡ (ʟʥʘʪʴ, ʫʤʝʪʴ), ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ: 

¶ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʚʚʦʜ ʪʝʢʩʪʘ (ʢʦʤʘʥʜʳ);  

¶ ʚʦʧʨʦʩ ʩ ʦʪʚʝʪʦʤ ɼʘ/ʅʝʪ. 

8 ʊʝʤʘ 8 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

ʪʨʠʛʛʝʨʦʚ (PostgreSQL, 

ɺʦʧʨʦʩʳ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʪʨʠʛʛʝʨʦʚ ʜʣʷ ʉʋɹɼ 

PostgreSQL ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʠ ʢʦʤʧʝʪʝʥʮʠʡ 

(ʟʥʘʪʴ, ʫʤʝʪʴ), ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ: 
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ʋɹɼ άɸʙʦʥʝʥʪʳά) ¶ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʚʚʦʜ ʪʝʢʩʪʘ (ʢʦʤʘʥʜʳ);  

ʚʦʧʨʦʩ ʩ ʦʪʚʝʪʦʤ ɼʘ/ʅʝʪ. 

9 ʊʝʤʘ 9 

ʋʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ 

ʢ ʜʘʥʥʳʤ (PostgreSQL, 

ʋɹɼ άɸʙʦʥʝʥʪʳά) 

ɺʦʧʨʦʩʳ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʟʘʧʨʦʩʦʚ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ 

ʢ ʜʘʥʥʳʤ ʜʣʷ ʉʋɹɼ PostgreSQL ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ 

ʩʣʦʞʥʦʩʪʠ ʠ ʢʦʤʧʝʪʝʥʮʠʡ (ʟʥʘʪʴ, ʫʤʝʪʴ, ʚʣʘʜʝʪʴ), 

ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ: 

¶ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʚʚʦʜ ʪʝʢʩʪʘ (ʢʦʤʘʥʜʳ);  

ʚʦʧʨʦʩ ʩ ʦʪʚʝʪʦʤ ɼʘ/ʅʝʪ.  

 

ʇʦʤʠʤʦ ʚʳʧʦʣʥʝʥʠʷ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ, ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʝʰʠʪʴ ʨʝʘʣʴʥʳʝ ʟʘʜʘʯʠ ʩ ʧʦʤʦʱʴʶ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ ʥʘʧʨʷʤʫʶ                         

ʢ ʠʟʫʯʘʝʤʦʡ ʉʋɹɼ. 

ɹʘʥʢ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʘʧʨʦʙʠʨʦʚʘʥ ʚ ʨʘʤʢʘʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʢʫʨʩʘ 

άʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤά ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ 

ʈɻʈʊʋ ʥʘ ʢʘʬʝʜʨʝ άɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷά. 

3. ʀʩʧʦʣʴʟʫʝʤʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

ɼʦʩʪʫʧ ʢ ʙʘʥʢʫ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʧʦ ʧʘʨʦʣʶ,                             

ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʝʡ ʚ ʩʠʩʪʝʤʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʇʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʴʶʪʝʨ, ʥʦʫʪʙʫʢ, ʤʦʙʠʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ                                                   

ʩ ʧʦʜʢʣʶʯʝʥʠʝʤ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʠ ʜʦʩʪʫʧʦʤ ʢ ʩʝʨʚʝʨʫ, ʥʘ ʢʦʪʦʨʦʤ 

ʨʘʟʤʝʱʘʝʪʩʷ ʜʘʥʥʳʡ ʙʘʥʢ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ.  

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʧʦ ʪʝʤʘʤ ʢʫʨʩʘ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʥʝʦʙʭʦʜʠʤʘ ʫʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: 

¶ Adobe Reader, Foxit Reader, ʚʤʝʩʪʦ ʫʢʘʟʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʨʘʫʟʝʨ; 

¶ OpenOffice, MS Office - ʧʘʢʝʪ ʦʬʠʩʥʳʭ ʧʨʦʛʨʘʤʤ; 

¶ PostgreSQL  - ʠʟʫʯʘʝʤʘʷ ʉʋɹɼ; 

¶ ʛʨʘʬʠʯʝʩʢʠʡ ʢʣʠʝʥʪ ʜʣʷ ʠʟʫʯʘʝʤʦʡ ʉʋɹɼ. 

4. ʋʩʣʦʚʠʷ ʧʝʨʝʜʘʯʠ ʠ ʧʨʦʜʘʞʠ ʧʨʦʛʨʘʤʤʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʥʢʘ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʧʦ SQL 

ʉʋɹɼ PostgreSQL ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʪʦʣʴʢʦ ʩ ʩʦʛʣʘʩʠʷ ʘʚʪʦʨʦʚ. 
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ʅʘ ʦʩʥʦʚʝ ʜʦʛʦʚʦʨʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ 

ʙʘʥʢ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʜʣʷ ʉʋɹɼ PostgreSQL ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʜʘʥ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʤʫ ʣʠʮʫ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʇʦ ʚʦʧʨʦʩʘʤ ʧʨʠʦʙʨʝʪʝʥʠʷ ʤʦʞʥʦ ʦʙʨʘʱʘʪʴʩʷ ʚ ʌɻɹʆʋ ɺʆ 

άʈʷʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʌ. 

ʋʪʢʠʥʘά. 
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ɸʥʥʦʪʘʮʠʷ. ɹʘʥʢ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ `ʀʟʫʯʝʥʠʝ SQL ʚ ʉʋɹɼ Firebird` 

ʨʘʟʨʘʙʦʪʘʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʪʘʥʜʘʨʪʦʤ 

ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ `ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ` ʠ `ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʣʝʪʘʪʝʣʴʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠ`. ɹʘʥʢ 

ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʦʨʠʝʥʪʠʨʫʝʪ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

SQL ʉʋɹɼ. ɹʘʥʢ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʩʦʟʜʘʥ ʜʣʷ ʢʫʨʩʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ                              

ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʦʨʪʘʣʝ ʢʘʬʝʜʨʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʈʷʟʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʌ. ʋʪʢʠʥʘ (https://rgrty.ru/), ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʦʙʫʯʝʥʠʝʤ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʩʨʝʜʝ. ʇʦʜʢʣʶʯʝʥʠʝ ʚʥʝʰʥʠʭ ʩʩʳʣʦʢ 

ʥʘ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʳ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʟʘ ʩʯʝʪ 

ʧʨʠʚʣʝʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ. ʉʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʤʦʥʠʪʦʨʠʥʛʘ ʫʩʧʝʚʘʝʤʦʩʪʠ, ʚʢʣʶʯʘʷ ʪʝʩʪʠʨʦʚʘʥʠʝ ʚ ʩʠʩʪʝʤʝ 

SQL&NoSQL (https://rgrty.ru/sqltest/) ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʠʩʮʠʧʣʠʥʝ. ɼʣʷ ʨʘʙʦʪʳ 

ʩ ʙʘʥʢʦʤ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʯʝʨʝʟ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʜʦʣʞʝʥ ʠʤʝʪʴ ʢʦʤʧʴʶʪʝʨ ʠʣʠ ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ ʩ ʧʦʜʢʣʶʯʝʥʠʝʤ ʢ 

 

Abstract. The bank of test tasks `Learning SQL in the Firebird DBMS`                              

was developed in accordance with the Federal State Standard of Higher Professional 

Education in the areas of `Information Systems and Technologies` and `Aircraft control 

Systems`. The bank of test tasks is intended for teaching students of the above directions 

and focuses on advanced training in the field of SQL DBMS application. The bank                      

of test tasks was created for the course located on the information educational portal                   

of the Department of Automated Control Systems of the Ryazan State Radio Engineering 

University named after V.F. Utkin (https://rgrty.ru /), which is a learning management 

system in an electronic environment. Connecting external links to Internet resources 



˿ͭͪΦ 194 ͙ ͘ 606Φ ˹͍͙͎͊͊ͭͦͪ ͍ ͙͔ͣͪ ͙ͤ͊ͯ͟ ͙ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ Ѕ лоόслύϥнлно 

allows you to expand the educational environment by attracting additional sources                    

of information. The system provides interaction between participants of the educational 

process, as well as various types of performance monitoring, including testing                           

in the SQL&NoSQL system (https://rgrty.ru/sqltest /) in the relevant discipline. To work 

with the bank of test tasks through a distance learning course, the user must have                        

a computer or a mobile phone with an Internet connection.     

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʈɽʃʗʎʀʆʅʅʓɽ ʉʋɹɼ, FIREBIRD, SQL, 

ɼɽʂʃɸʈɸʊʀɺʅʆɽ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀɽ, ʇʈʆʎɽɼʋʈʅʆɽ 

ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀɽ 

 

Key words: RELATIONAL DBMS, FIREBIRD, SQL, DECLARATIVE 

PROGRAMMING, PROCEDURAL PROGRAMMING 

 

1. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ, ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ, ʝʝ ʦʛʨʘʥʠʯʝʥʠʷ 

ɹʘʥʢ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ άʀʟʫʯʝʥʠʝ SQL ʚ ʉʋɹɼ Firebirdά ʨʘʟʨʘʙʦʪʘʥ                 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ 09.03.02 άʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ                                  

ʠ ʪʝʭʥʦʣʦʛʠʠά ʠ 24.05.06 άʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʣʝʪʘʪʝʣʴʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠά. 

ɹʘʥʢ ʟʘʜʘʥʠʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʦʨʠʝʥʪʠʨʫʝʪ ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʦʙʣʘʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ SQL ʉʋɹɼ Firebird. 

ʅʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʙʘʥʢʘ ʟʘʜʘʥʠʡ ʩʦʟʜʘʥʦ ʪʝʩʪʠʨʦʚʘʥʠʝ                          

ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ άɹʘʟʳ ʜʘʥʥʳʭά ʠ άʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤά ʜʣʷ SQL ʉʋɹɼ Firebird ʚ ʩʠʩʪʝʤʝ ʪʝʩʪʠʨʦʚʘʥʠʷ 

SQL&NoSQL (https://rgrty.ru/sqltest/). 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʙʘʥʢ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʨʘʟʜʝʣʝʥ ʧʦ ʪʝʤʘʤ, ʥʝʢʦʪʦʨʳʝ 

ʧʨʠʤʝʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1. 
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ʈʠʩ. 1. ʈʘʟʙʠʝʥʠʝ ʙʘʥʢʘ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʥʘ ʪʝʤʳ 

ɹʘʥʢ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʦ ʦʭʚʘʪʳʚʘʝʪ ʚʝʩʴ ʫʯʝʙʥʳʡ 

ʤʘʪʝʨʠʘʣ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ 

ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʚ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ SQL ʉʋɹɼ Firebird.  

2. ʉʪʨʫʢʪʫʨʘ ʠ ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ 

ɹʘʥʢ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʧʦ SQL ʜʣʷ ʉʋɹɼ Firebird ʩʦʩʪʦʠʪ                                 

ʠʟ 9 ʦʩʥʦʚʥʳʭ ʪʝʤ: 

ˉ ʅʘʟʚʘʥʠʝ ʤʦʜʫʣʷ ʉʦʜʝʨʞʘʥʠʝ 

1 
ʊʝʤʘ 1 

ʆʩʥʦʚʳ ʨʝʣʷʮʠʦʥʥʳʭ 

ʙʘʟ ʜʘʥʥʳʭ. ʋʯʝʙʥʘʷ 

ʙʘʟʘ ʜʘʥʥʳʭ 

άɸʙʦʥʝʥʪʳά (Firebird). 

ɺʦʧʨʦʩʳ ʧʦ ʫʩʪʘʥʦʚʢʝ ʠ ʦʩʥʦʚʘʤ ʨʘʙʦʪʳ ʩ ʉʋɹɼ 

Firebird ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʠ 

ʢʦʤʧʝʪʝʥʮʠʡ (ʟʥʘʪʴ, ʫʤʝʪʴ), ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ: 

¶ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʚʚʦʜ ʪʝʢʩʪʘ (ʢʦʤʘʥʜʳ);  

¶ ʚʦʧʨʦʩ ʩ ʦʪʚʝʪʦʤ ɼʘ/ʅʝʪ. 

2 
ʊʝʤʘ 2 

ʇʦʩʪʨʦʝʥʠʝ 

ʦʜʥʦʪʘʙʣʠʯʥʳʭ 

ʟʘʧʨʦʩʦʚ ʥʘ ʚʳʙʦʨʢʫ 

ɺʦʧʨʦʩʳ ʠ ʢʝʡʩʳ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʦʜʥʦʪʘʙʣʠʯʥʳʭ 

ʟʘʧʨʦʩʦʚ ʥʘ ʚʳʙʦʨʢʫ ʜʘʥʥʳʭ ʉʋɹɼ Firebird 

ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʠ ʢʦʤʧʝʪʝʥʮʠʡ (ʟʥʘʪʴ, 

ʫʤʝʪʴ, ʚʣʘʜʝʪʴ), ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ: 

¶ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 
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ʜʘʥʥʳʭ(Firebird, ʋɹɼ 

άɸʙʦʥʝʥʪʳά) 
¶ ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʚʚʦʜ ʪʝʢʩʪʘ (ʢʦʤʘʥʜʳ);  

¶ ʚʦʧʨʦʩ ʩ ʦʪʚʝʪʦʤ ɼʘ/ʅʝʪ;  

¶ ʢʝʡʩ (ʧʦʩʪʨʦʝʥʠʝ ʟʘʧʨʦʩʘ). 

3 
ʊʝʤʘ 3 

ʇʦʩʪʨʦʝʥʠʝ 

ʤʥʦʛʦʪʘʙʣʠʯʥʳʭ 

ʟʘʧʨʦʩʦʚ (ʩʦʝʜʠʥʝʥʠʷ) 

ʥʘ ʚʳʙʦʨʢʫ ʜʘʥʥʳʭ 

(Firebird, ʋɹɼ 

άɸʙʦʥʝʥʪʳά) 

ɺʦʧʨʦʩʳ ʠ ʢʝʡʩʳ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʤʥʦʛʦʪʘʙʣʠʯʥʳʭ 

ʟʘʧʨʦʩʦʚ (ʩʦʝʜʠʥʝʥʠʷ) ʥʘ ʚʳʙʦʨʢʫ ʜʘʥʥʳʭ ʉʋɹɼ 

Firebird ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʠ 

ʢʦʤʧʝʪʝʥʮʠʡ (ʟʥʘʪʴ, ʫʤʝʪʴ, ʚʣʘʜʝʪʴ), ʩʣʝʜʫʶʱʠʭ 

ʚʠʜʦʚ: 

¶ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʚʚʦʜ ʪʝʢʩʪʘ (ʢʦʤʘʥʜʳ);  

¶ ʚʦʧʨʦʩ ʩ ʦʪʚʝʪʦʤ ɼʘ/ʅʝʪ;  

¶ ʢʝʡʩ (ʧʦʩʪʨʦʝʥʠʝ ʟʘʧʨʦʩʘ). 

4 
ʊʝʤʘ 4 

ʇʦʩʪʨʦʝʥʠʝ 

ʤʥʦʛʦʪʘʙʣʠʯʥʳʭ ʠ 

ʚʣʦʞʝʥʥʳʭ ʟʘʧʨʦʩʦʚ 

ʥʘ ʚʳʙʦʨʢʫ ʜʘʥʥʳʭ 

(Firebird, ʋɹɼ 

άɸʙʦʥʝʥʪʳά) 

ɺʦʧʨʦʩʳ ʠ ʢʝʡʩʳ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʤʥʦʛʦʪʘʙʣʠʯʥʳʭ ʠ 

ʚʣʦʞʝʥʥʳʭ ʟʘʧʨʦʩʦʚ ʥʘ ʚʳʙʦʨʢʫ ʜʘʥʥʳʭ ʉʋɹɼ 

Firebird ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʠ 

ʢʦʤʧʝʪʝʥʮʠʡ (ʟʥʘʪʴ, ʫʤʝʪʴ, ʚʣʘʜʝʪʴ), ʩʣʝʜʫʶʱʠʭ 

ʚʠʜʦʚ: 

¶ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʚʚʦʜ ʪʝʢʩʪʘ (ʢʦʤʘʥʜʳ);  

¶ ʚʦʧʨʦʩ ʩ ʦʪʚʝʪʦʤ ɼʘ/ʅʝʪ;  

¶ ʢʝʡʩ (ʧʦʩʪʨʦʝʥʠʝ ʟʘʧʨʦʩʘ). 

5 
ʊʝʤʘ 5 

ʇʦʩʪʨʦʝʥʠʝ ʟʘʧʨʦʩʦʚ 

ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ 

ʜʘʥʥʳʭ (Firebird, ʋɹɼ 

άɸʙʦʥʝʥʪʳά) 

ɺʦʧʨʦʩʳ ʠ ʢʝʡʩʳ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʟʘʧʨʦʩʦʚ ʥʘ 

ʦʧʨʝʜʝʣʝʥʠʝ ʜʘʥʥʳʭ ʜʣʷ ʉʋɹɼ Firebird ʨʘʟʣʠʯʥʦʛʦ 

ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʠ ʢʦʤʧʝʪʝʥʮʠʡ (ʟʥʘʪʴ, ʫʤʝʪʴ, 

ʚʣʘʜʝʪʴ), ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ: 

¶ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʚʚʦʜ ʪʝʢʩʪʘ (ʢʦʤʘʥʜʳ);  

¶ ʚʦʧʨʦʩ ʩ ʦʪʚʝʪʦʤ ɼʘ/ʅʝʪ;  

¶ ʢʝʡʩ (ʧʦʩʪʨʦʝʥʠʝ ʟʘʧʨʦʩʘ). 

6 
ʊʝʤʘ 6 

ʇʦʩʪʨʦʝʥʠʝ ʟʘʧʨʦʩʦʚ 

ʥʘ ʤʦʜʠʬʠʢʘʮʠʶ 

ʜʘʥʥʳʭ (Firebird, ʋɹɼ 

άɸʙʦʥʝʥʪʳά) 

ɺʦʧʨʦʩʳ ʠ ʢʝʡʩʳ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʟʘʧʨʦʩʦʚ ʥʘ 

ʤʦʜʠʬʠʢʘʮʠʶ ʜʘʥʥʳʭ ʜʣʷ ʉʋɹɼ Firebird ʨʘʟʣʠʯʥʦʛʦ 

ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʠ ʢʦʤʧʝʪʝʥʮʠʡ (ʟʥʘʪʴ, ʫʤʝʪʴ, 

ʚʣʘʜʝʪʴ), ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ: 

¶ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʚʚʦʜ ʪʝʢʩʪʘ (ʢʦʤʘʥʜʳ);  

¶ ʚʦʧʨʦʩ ʩ ʦʪʚʝʪʦʤ ɼʘ/ʅʝʪ;  

¶ ʢʝʡʩ (ʧʦʩʪʨʦʝʥʠʝ ʟʘʧʨʦʩʘ). 

7 
ʊʝʤʘ 7 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

ʭʨʘʥʠʤʳʭ ʧʨʦʮʝʜʫʨ 

(Firebird, ʋɹɼ 

άɸʙʦʥʝʥʪʳά) 

ɺʦʧʨʦʩʳ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʭʨʘʥʠʤʳʭ ʧʨʦʮʝʜʫʨ 

ʠ ʬʫʥʢʮʠʡ ʜʣʷ ʉʋɹɼ Firebird ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ 

ʩʣʦʞʥʦʩʪʠ ʠ ʢʦʤʧʝʪʝʥʮʠʡ (ʟʥʘʪʴ, ʫʤʝʪʴ), ʩʣʝʜʫʶʱʠʭ 

ʚʠʜʦʚ: 

¶ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʚʚʦʜ ʪʝʢʩʪʘ (ʢʦʤʘʥʜʳ);  
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¶ ʚʦʧʨʦʩ ʩ ʦʪʚʝʪʦʤ ɼʘ/ʅʝʪ. 

8 
ʊʝʤʘ 8 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

ʪʨʠʛʛʝʨʦʚ (Firebird, 

ʋɹɼ άɸʙʦʥʝʥʪʳά) 

ɺʦʧʨʦʩʳ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʪʨʠʛʛʝʨʦʚ ʜʣʷ ʉʋɹɼ 

Firebird ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʠ 

ʢʦʤʧʝʪʝʥʮʠʡ (ʟʥʘʪʴ, ʫʤʝʪʴ), ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ: 

¶ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʚʚʦʜ ʪʝʢʩʪʘ (ʢʦʤʘʥʜʳ);  

ʚʦʧʨʦʩ ʩ ʦʪʚʝʪʦʤ ɼʘ/ʅʝʪ. 

9 
ʊʝʤʘ 9 

ʋʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ 

ʢ ʜʘʥʥʳʤ (Firebird, 

ʋɹɼ άɸʙʦʥʝʥʪʳά) 

ɺʦʧʨʦʩʳ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʟʘʧʨʦʩʦʚ ʥʘ ʫʧʨʘʚʣʝʥʠʝ 

ʜʦʩʪʫʧʦʤ ʢ ʜʘʥʥʳʤ ʜʣʷ ʉʋɹɼ Firebird ʨʘʟʣʠʯʥʦʛʦ 

ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʠ ʢʦʤʧʝʪʝʥʮʠʡ (ʟʥʘʪʴ, ʫʤʝʪʴ, 

ʚʣʘʜʝʪʴ), ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ: 

¶ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ; 

¶ ʚʚʦʜ ʪʝʢʩʪʘ (ʢʦʤʘʥʜʳ);  

ʚʦʧʨʦʩ ʩ ʦʪʚʝʪʦʤ ɼʘ/ʅʝʪ.  

 

ʇʦʤʠʤʦ ʚʳʧʦʣʥʝʥʠʷ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ, ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʝʰʠʪʴ ʨʝʘʣʴʥʳʝ ʟʘʜʘʯʠ ʩ ʧʦʤʦʱʴʶ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ ʥʘʧʨʷʤʫʶ                              

ʢ ʠʟʫʯʘʝʤʦʡ ʉʋɹɼ. 

ɹʘʥʢ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʘʧʨʦʙʠʨʦʚʘʥ ʚ ʨʘʤʢʘʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʢʫʨʩʘ 

άʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤά ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ 

ʈɻʈʊʋ ʥʘ ʢʘʬʝʜʨʝ άɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷά. 

3. ʀʩʧʦʣʴʟʫʝʤʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

ɼʦʩʪʫʧ ʢ ʙʘʥʢʫ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʧʦ ʧʘʨʦʣʶ,                                         

ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʝʡ ʚ ʩʠʩʪʝʤʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʇʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʴʶʪʝʨ, ʥʦʫʪʙʫʢ, ʤʦʙʠʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ                                     

ʩ ʧʦʜʢʣʶʯʝʥʠʝʤ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʠ ʜʦʩʪʫʧʦʤ ʢ ʩʝʨʚʝʨʫ, ʥʘ ʢʦʪʦʨʦʤ 

ʨʘʟʤʝʱʘʝʪʩʷ ʜʘʥʥʳʡ ʙʘʥʢ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ.  

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʧʦ ʪʝʤʘʤ ʢʫʨʩʘ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʥʝʦʙʭʦʜʠʤʘ ʫʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: 

¶ Adobe Reader, Foxit Reader, ʚʤʝʩʪʦ ʫʢʘʟʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʨʘʫʟʝʨ; 

¶ OpenOffice, MS Office - ʧʘʢʝʪ ʦʬʠʩʥʳʭ ʧʨʦʛʨʘʤʤ; 

¶ Firebird  - ʠʟʫʯʘʝʤʘʷ ʉʋɹɼ; 

¶ ʛʨʘʬʠʯʝʩʢʠʡ ʢʣʠʝʥʪ ʜʣʷ ʠʟʫʯʘʝʤʦʡ ʉʋɹɼ. 
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4. ʋʩʣʦʚʠʷ ʧʝʨʝʜʘʯʠ ʠ ʧʨʦʜʘʞʠ ʧʨʦʛʨʘʤʤʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʥʢʘ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʧʦ SQL 

ʉʋɹɼ Firebird ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʪʦʣʴʢʦ ʩ ʩʦʛʣʘʩʠʷ ʘʚʪʦʨʦʚ. 

ʅʘ ʦʩʥʦʚʝ ʜʦʛʦʚʦʨʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ 

ʙʘʥʢ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʜʣʷ ʉʋɹɼ Firebird ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʜʘʥ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʤʫ ʣʠʮʫ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʇʦ ʚʦʧʨʦʩʘʤ ʧʨʠʦʙʨʝʪʝʥʠʷ ʤʦʞʥʦ ʦʙʨʘʱʘʪʴʩʷ ʚ ʌɻɹʆʋ ɺʆ 

άʈʷʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʌ. 

ʋʪʢʠʥʘά. 
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ɸʥʥʦʪʘʮʠʷ. ʅʦʚʠʟʥʘ ʨʘʟʨʘʙʦʪʢʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚʧʝʨʚʳʝ ʩʦʟʜʘʥ 

ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ `ɻʨʘʞʜʘʥʩʢʦʝ ʧʨʘʚʦ. ʆʙʱʘʷ ʯʘʩʪʴ`. ɺʳʧʫʩʢ 1. 

ʇʨʘʢʪʠʢʫʤ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. ʈʘʟʨʘʙʦʪʘʥʳ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʢ ʧʨʘʢʪʠʯʝʩʢʠʤ ʟʘʥʷʪʠʷʤ ʢʫʨʩʘ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʘʚʘ, 

ʩʧʠʩʦʢ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʙʘʢʘʣʘʚʨʦʚ, 

ʩʠʪʫʘʮʠʦʥʥʳʝ ʟʘʜʘʥʠʷ, ʪʝʢʩʪʳ ʶʨʠʜʠʯʝʩʢʦʛʦ ʜʠʢʪʘʥʪʘ ʧʨʠ ʜʠʩʪʘʥʮʠʦʥʥʦʤ 

ʦʙʫʯʝʥʠʠ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʩʝʤʠʥʘʨʩʢʠʤ ʟʘʥʷʪʠʷʤ ʠ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ                               

ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʜʘʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʨʝʩʫʨʩʘ 

ʨʘʟʨʘʙʦʪʯʠʢʠ ʩʯʠʪʘʶʪ: - ʟʘʢʨʝʧʣʝʥʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ                         

ʠ ʫʤʝʥʠʡ, ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʦʙʫʯʘʶʱʠʤʠʩʷ ʚ ʧʝʨʠʦʜ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ; - 

ʦʚʣʘʜʝʥʠʝ ʥʘʚʳʢʘʤʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; - ʫʩʚʦʝʥʠʝ ʶʨʠʜʠʯʝʩʢʦʡ 

ʪʝʨʤʠʥʦʣʦʛʠʠ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ; - ʦʩʚʦʝʥʠʝ ʤʝʪʦʜʠʢʠ ʨʝʰʝʥʠʷ ʶʨʠʜʠʯʝʩʢʠʭ 

ʢʘʟʫʩʦʚ;. ɼʣʷ ʨʘʙʦʪʳ ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʫʯʝʙʥʳʤ ʧʦʩʦʙʠʝʤ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ 

ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʥʝ ʥʠʞʝ ʇʝʥʪʠʫʤ 120 ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ 

Windows ʍʈ ʠ ʚʳʰʝ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʴʶ ʦʪ 512 ʄʙ. ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ 

ʜʘʥʥʦʛʦ ʧʦʩʦʙʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʥʘ ʢʦʤʧʴʶʪʝʨʝ Word. ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ 

ʧʨʠʤʝʥʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ ʦʪʥʦʩʠʪʩʷ ʥʘʣʠʯʠʝ ʧʝʨʩʦʥʘʣʴʥʦʛʦ 

ʢʦʤʧʴʶʪʝʨʘ ʩ ʚʳʭʦʜʦʤ ʚ ʩʝʪʴ ʀʥʪʝʨʥʝʪ. 

 

Abstract. The novelty of the development is that for the first time a distance 

learning course `Civil Law. The general part`. Issue 1. A workshop for bachelor`s degree 

preparation in English. Recommendations have been developed for preparing for 

practical classes of the civil law course, a list of recommended literature, practical 

materials for bachelors, situational tasks, texts of legal dictation during distance learning 

to prepare for seminars and for self-examination in English. The developers consider the 

main tasks of this electronic resource to be: - consolidation and expansion of practical 

knowledge and skills acquired by students during theoretical training; - mastering                      

the skills of independent activity; - mastering legal terminology in English; - mastering 

the methods of solving legal cases;. To work with the electronic textbook, it is necessary 

to have a personal computer at least Pentium 120 with the Windows XP operating system 

and above and RAM from 512 MB. To demonstrate this manual, you must have a Word 
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on your computer. A necessary condition for the use of a distance learning course                          

is the availability of a personal computer with Internet access. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʈɸɾɼɸʅʉʂʆɽ ʇʈɸɺʆ, ʉʀʊʋɸʎʀʆʅʅʓɽ ɿɸɼɸʏʀ, 

ʖʈʀɼʀʏɽʉʂɸʗ ʊɽʈʄʀʅʆʃʆɻʀʗ 

 

Key words: CIVIL LAW, SITUATIONAL TASKS, LEGAL TERMINOLOGY 

 

1. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʨʘʟʨʘʙʦʪʢʠ, ʦʙʣʘʩʪʴ ʝʝ ʧʨʠʤʝʥʝʥʠʷ, 

ʝʝ ʦʛʨʘʥʠʯʝʥʠʷ 

ɺ ʫʩʣʦʚʠʷʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʨʳʥʢʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ, 

ʚʳʙʦʨʝ ʫʥʠʚʝʨʩʠʪʝʪʘ ʘʙʠʪʫʨʠʝʥʪʘʤ, ʙʦʣʴʰʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʘʣʠʯʠʝ ʜʠʩʮʠʧʣʠʥ, ʯʠʪʘʶʱʠʭʩʷ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ.                    

ɺ ʩʚʷʟʠ ʩ ʯʝʤ ɻʈɸɾɼɸʅʉʂʆɽ ʇʈɸɺʆ. ʆʙʱʘʷ ʯʘʩʪʴ. ɺʳʧʫʩʢ 1. ʇʨʘʢʪʠʢʫʤ 

ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ ʠʟʣʦʞʝʥ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ (ʘʥʛʣʠʡʩʢʠʡ 

ʷʟʳʢ). 

ɼʘʥʥʳʡ ʘʩʧʝʢʪ ʧʦʚʳʰʘʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʰʘʥʩʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʜʦʩʪʦʡʥʦʡ ʨʘʙʦʪʳ, ʫʩʢʦʨʠʪ ʢʘʨʴʝʨʥʳʡ ʨʦʩʪ.  

. ɼʘʥʥʳʡ ʧʨʘʢʪʠʢʫʤ ʧʦʜʛʦʪʦʚʣʝʥ ʥʘ ʦʩʥʦʚʝ ɻʨʘʞʜʘʥʩʢʦʛʦ ʢʦʜʝʢʩʘ ʈʌ, ʠʥʳʭ 

ʬʝʜʝʨʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ʠ ʧʦʜʟʘʢʦʥʥʳʭ ʘʢʪʦʚ. ʆʥ ʦʭʚʘʪʳʚʘʝʪ  ʦʩʥʦʚʥʳʝ ʪʝʤʳ 3 

ʩʝʤʝʩʪʨʘ ʜʣʷ ʙʘʢʘʣʘʚʨʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʘʢʪʠʢʫʤʘ ʧʦʟʚʦʣʠʪ ʫʩʚʦʠʪʴ 

ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ, ʠʟʫʯʠʪʴ ʚʝʜʫʱʠʝ ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ, ʧʨʠʦʙʨʝʩʪʠ ʫʤʝʥʠʷ                     

ʠ ʥʘʚʳʢʠ ʧʦ ʨʝʰʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠ ʩʦʩʪʘʚʣʝʥʠʶ ʥʝʦʙʭʦʜʠʤʳʭ 

ʜʦʢʫʤʝʥʪʦʚ. ʇʨʘʢʪʠʢʫʤ ʩʦʜʝʨʞʠʪ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʜʛʦʪʦʚʢʝ 

ʢ ʧʨʘʢʪʠʯʝʩʢʠʤ ʟʘʥʷʪʠʷʤ ʢʫʨʩʘ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʘʚʘ, ʩʧʠʩʦʢ ʨʝʢʦʤʝʥʜʫʝʤʦʡ 

ʣʠʪʝʨʘʪʫʨʳ,  ʧʨʘʢʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʙʘʢʘʣʘʚʨʦʚ, ʩʠʪʫʘʮʠʦʥʥʳʝ 

ʟʘʜʘʥʠʷ, ʪʝʢʩʪʳ ʶʨʠʜʠʯʝʩʢʦʛʦ ʜʠʢʪʘʥʪʘ,   

ʂʫʨʩ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʘʚʘ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʡ ʯʘʩʪʴʶ ʦʩʥʦʚʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʙʘʢʘʣʘʚʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 40.03.01 

άʖʨʠʩʧʨʫʜʝʥʮʠʷά ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʠʜ ʦʙʫʯʝʥʠʷ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ  ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ ʙʘʢʘʣʘʚʨʦʚ. ɼʠʩʮʠʧʣʠʥʘ 

ʨʝʘʣʠʟʫʝʪʩʷ ʢʘʬʝʜʨʦʡ ʛʨʘʞʜʘʥʩʢʦʛʦ  ʧʨʘʚʘ ʠ ʧʨʦʮʝʩʩʘ ʬʘʢʫʣʴʪʝʪʘ 
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ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʘʚʘ ʌɻɹʆʋ ɺʆ άʂʘʣʤʳʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤʝʥʠ ɹ.ɹ. ɻʦʨʦʜʦʚʠʢʦʚʘά .  

ʀʟʫʯʝʥʠʝ ʜʠʩʮʠʧʣʠʥʳ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

1. ʌʦʨʤʠʨʦʚʘʥʠʝ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʢʦʤʧʣʝʢʩʘ ʟʥʘʥʠʡ ʧʦ ʛʨʘʞʜʘʥʩʢʦʤʫ 

ʧʨʘʚʫ;  

2. ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʥʦʚʘʤʠ ʥʘʫʯʥʦʛʦ ʧʦʥʠʤʘʥʠʷ 

ʩʫʱʥʦʩʪʠ ʛʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʳʭ ʦʪʥʦʰʝʥʠʡ, ʛʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʳʭ ʷʚʣʝʥʠʡ, 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʦʨʦʪʘ; 

ʧʦʥʷʪʠʡʥʳʤ ʠ ʢʘʪʝʛʦʨʠʘʣʴʥʳʤ ʘʧʧʘʨʘʪʦʤ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʘʚʘ (ʚ ʯʘʩʪʥʦʩʪʠ, 

ʦʙʫʯʘʶʱʠʝʩʷ ʜʦʣʞʥʳ ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʨʝʜʤʝʪʝ ʠ ʤʝʪʦʜʝ ʛʨʘʞʜʘʥʩʢʦ-

ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʩʦʜʝʨʞʘʥʠʠ ʛʨʘʞʜʘʥʩʢʠʭ ʧʨʘʚ, ʧʦʨʷʜʢʝ                             

ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʠ ʟʘʱʠʪʳ, ʚʠʜʘʭ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʦ ʛʨʘʞʜʘʥʩʢʦʤʫ ʧʨʘʚʫ, 

ʩʦʜʝʨʞʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʛʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʳʭ ʜʦʛʦʚʦʨʦʚ ʠ ʪ.ʜ.). 

2.ʈʘʟʚʠʪʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʯʝʨʪ ʶʨʠʜʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʤʠʨʦʚʦʟʟʨʝʥʠʷ                               

ʫ ʦʙʫʯʘʶʱʠʭʩʷ, ʧʦʟʚʦʣʷʶʱʠʭ ʚʳʷʚʣʷʪʴ ʶʨʠʜʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʧʨʠʟʥʘʢʠ 

ʨʝʘʣʴʥʳʭ ʞʠʟʥʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʧʫʪʝʤ ʩʦʦʪʥʝʩʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ 

ʷʚʣʝʥʠʡ ʩ ʠʭ ʥʦʨʤʘʪʠʚʥʦʡ ʤʦʜʝʣʴʶ, ʟʘ-ʢʨʝʧʣʝʥʥʦʡ ʚ ʧʨʘʚʦʚʳʭ ʥʦʨʤʘʭ. 

3. ʆʙʝʩʧʝʯʝʥʠʝ ʧʨʠʦʙʨʝʪʝʥʠʷ ʦʙʫʯʘʶʱʠʤʠʩʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ 

ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʦʙʣʘʩʪʠ ʶʨʠʩʧʨʫʜʝʥʮʠʠ ʜʣʷ ʶʨʠʜʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʦʡ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʬʘʢʪʦʚ ʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʚ ʦʙʣʘʩʪʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʘʚʘ,                       

ʧʨʠ ʨʘʟʨʝʰʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʞʠʟʥʝʥʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʛʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʦʡ 

ʩʬʝʨʝ, ʘ ʪʘʢʞʝ ʚʦʧʣʦʱʝʥʠʠ ʠʭ ʚ ʶʨʠʜʠʯʝʩʢʠʭ ʜʝʣʘʭ, ʶʨʠʜʠʯʝʩʢʠʭ 

ʜʝʡʩʪʚʠʷʭ, ʶʨʠʜʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʘʭ. 

ʀʟʫʯʝʥʠʝ ʜʠʩʮʠʧʣʠʥʳ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʚʳʨʘʞʘʶʱʝʝʩʷ ʚ ʧʨʠʦʙʨʝʪʝʥʠʠ 

ʦʙʫʯʘʶʱʠʤʠʩʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, ʥʘʚʳʢʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʰʝʥʠʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʚ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʦʡ ʠ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ɺ ʧʦʜʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʢʫʨʩʘ άɻʨʘʞʜʘʥʩʢʦʝ ʧʨʘʚʦ. ʆʙʱʘʷ ʯʘʩʪʴά. ɺʳʧʫʩʢ 1. ʇʨʘʢʪʠʢʫʤ                                

ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ  (ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ) ʷʚʣʷʝʪʩʷ ʦʯʝʚʠʜʥʦʡ. 

ʎʝʣʴʶ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʢʫʨʩʘ ʷʚʣʷʶʪʩʷ: ʧʦʣʫʯʝʥʠʝ ʧʝʨʚʠʯʥʳʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʜʦʩʪʠʞʝʥʠʝ ʧʣʘʥʠʨʫʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ, ʩʦʦʪʥʝʩʝʥʥʳʭ 

ʩ ʧʣʘʥʠʨʫʝʤʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʩʚʦʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ 

άʖʨʠʩʧʨʫʜʝʥʮʠʷά. 

ɼʠʩʪʘʥʮʠʦʥʥʳʡ ʵʣʝʢʪʨʦʥʥʳʡ ʢʫʨʩ άɻʨʘʞʜʘʥʩʢʦʝ ʧʨʘʚʦ. ʆʙʱʘʷ ʯʘʩʪʴά. 

ɺʳʧʫʩʢ 1. ʇʨʘʢʪʠʢʫʤ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ (ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ) 

ʧʦʩʪʨʦʝʥ ʘʚʪʦʨʦʤ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʦʙʫʯʝʥʠʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʦʛʨʘʤʤʘʤ: 

-ʧʨʦʛʨʘʤʤʘ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ  άʖʨʠʩʪ ʚ ʮʠʬʨʦʚʦʤ ʧʨʘʚʝά,                    

72 ʯʘʩʘ, 22.12.2020 ʛ. ʌɻɹʆʋ ɺʆ ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʤ.ʂ.ɻ. ʈʘʟʫʤʦʚʩʢʦʛʦ (ʇʂʋ).72 ʯʘʩʘ; 

--ʧʨʦʛʨʘʤʤʘ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ άʆʩʦʙʝʥʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʥʠʷ 

ʜʠʩʮʠʧʣʠʥʳ άɻʨʘʞʜʘʥʩʢʦʝ ʧʨʘʚʦά ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʣʠʟʘʮʠʠ ʌɻʆʉά, ʆʆʆ 

άʀʥʩʪʠʪʫʪ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ                                                        

ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠά ʦʪ 22.12.2022 ʛ. ʛ ɸʙʘʢʘʥ.. 72 ʯ. 

- ʧʨʦʛʨʘʤʤʘ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡά,144 ʯʘʩʘ, ʦʪ 27.06.2022 ʛ. ɸʅɸ ɺʆ άʋʥʠʚʝʨʩʠʪʝʪ 

ʀʥʥʦʧʦʣʠʩά. ɻ ʀʥʥʦʧʦʣʠʩ. 

ʇʨʦʛʨʘʤʤʘ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʜʠʩʮʠʧʣʠʥʳ άʅʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʤʘʛʠʩʪʨʘʥʪʘά (ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ), 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʤʘʛʠʩʪʨʘʪʫʨʳ. 

ʉʪʨʫʢʪʫʨʘ ʨʘʟʨʘʙʦʪʢʠ 

άɻʈɸɾɼɸʅʉʂʆɽ ʇʈɸɺʆ. ʆʙʱʘʷ ʯʘʩʪʴ. ά ɺʳʧʫʩʢ 1.  ʇʨʘʢʪʠʢʫʤ ʜʣʷ 

ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ.  ɼʠʩʪʘʥʮʠʦʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ (ʥʘ ʘʥʛʣʠʡʩʢʦʤ 

ʷʟʳʢʝ) 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢʦ ʚʩʝʤ ʪʝʤʘʤ 
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ʊʝʤʘ 1. ɻʨʘʞʜʘʥʩʢʦʝ ʧʨʘʚʦ ʚ ʩʠʩʪʝʤʝ ʧʨʘʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʊʝʤʘ 2. ʀʩʪʦʯʥʠʢʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʘʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʊʝʤʘ 3. ɻʨʘʞʜʘʥʩʢʦʝ ʧʨʘʚʦʦʪʥʦʰʝʥʠʝ (ʦʙʱʠʝ ʧʦʣʦʞʝʥʠʷ). 

ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʠ ʟʘʱʠʪʘ ʛʨʘʞʜʘʥʩʢʠʭ ʧʨʘʚ 

ʊʝʤʘ 4. ʌʠʟʠʯʝʩʢʠʝ ʣʠʮʘ ʢʘʢ ʩʫʙʲʝʢʪʳ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʘʚʘ 

ʊʝʤʘ 5. ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ ʦ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮʘʭ 

ʊʝʤʘ 6. ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʝ ʬʦʨʤʳ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ 

ʊʝʤʘ 7. ʆʙʲʝʢʪʳ ʛʨʘʞʜʘʥʩʢʠʭ ʧʨʘʚ. ʏʘʩʪʴ 1. 

ʊʝʤʘ 8. ʆʙʲʝʢʪʳ ʛʨʘʞʜʘʥʩʢʠʭ ʧʨʘʚ. ʏʘʩʪʴ 2. 

ʊʝʤʘ 9. ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ ʦ ʩʜʝʣʢʘʭ. ʈʝʰʝʥʠʷ ʩʦʙʨʘʥʠʡ. 

ʊʝʤʘ 10. ʅʝʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩʜʝʣʦʢ 

ʊʝʤʘ 11. ʇʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʦ. ɼʦʚʝʨʝʥʥʦʩʪʴ 

ʊʝʤʘ 12. ʉʨʦʢʠ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʧʨʘʚʝ. ʀʩʢʦʚʘʷ ʜʘʚʥʦʩʪʴ 

ɻʣʦʩʩʘʨʠʡ 

ɼʠʩʪʘʥʮʠʦʥʥʳʡ ʵʣʝʢʪʨʦʥʥʳʡ ʢʫʨʩ άɻʨʘʞʜʘʥʩʢʦʝ ʧʨʘʚʦ. ʆʙʱʘʷ ʯʘʩʪʴά. 

ɺʳʧʫʩʢ 1. ʇʨʘʢʪʠʢʫʤ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ (ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ) 

ʥʘʧʨʘʚʣʝʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ  

ʟʘʥʷʪʠʷʭ: 

-ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ Ms Excel  (ʧʦʩʪʨʦʝʥʠʝ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʜʠʘʛʨʘʤʤ, ʪʨʝʥʜʘ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʧʧʨʦʢʩʠʤʘʮʠʠ); 

-ʩʦʩʪʘʚʣʝʥʠʝ ʩʣʦʚʘʨʝʡ ʧʦ ʪʝʤʘʤ ʜʠʩʮʠʧʣʠʥ ʠ ʢʨʦʩʩʚʦʨʜʦʚ ʥʘ ʧʣʘʪʬʦʨʤʝ 

https://crossmaker.ru; 

-ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ άɸʥʪʠʧʣʘʛʠʘʪ.ʨʫά ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʙʫʯʘʶʱʠʭʩʷ https://www.antiplagiat.ru/; 

-ʚʳʧʦʣʥʝʥʠʝ ʪʝʩʪʦʚ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ ʯʝʨʝʟ ʦʙʫʯʘʶʱʫʶ ʩʠʩʪʝʤʫ 

ʂʘʣʤɻʋ - ʉɼʆ άʃʦʪʦʩά (http://dis-obr.kalmsu.ru/); 

-ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʩʘʡʪʘ https://nsportal.ru/naminova-kermen-

antonovna. 

ʅʦʚʠʟʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʫʨʩʘ  ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʚʧʝʨʚʳʝ ʜʘʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʩʦʩʪʘʚʣʝʥʘ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. ʈʘʟʨʘʙʦʪʘʥʳ 
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ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʢ ʩʝʤʠʥʘʨʩʢʠʤ ʟʘʥʷʪʠʷʤ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʨʘʙʦʪʝ ʙʘʢʘʣʘʚʨʦʚ  ʧʨʠ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ.   

2. ʀʩʧʦʣʴʟʫʝʤʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

 ɼʣʷ ʨʘʙʦʪʳ ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʢʫʨʩʦʤ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʧʝʨʩʦʥʘʣʴʥʳʡ 

ʢʦʤʧʴʶʪʝʨ ʥʝ ʥʠʞʝ ʇʝʥʪʠʫʤ 120 ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ Windows ʍʈ                    

ʠ ʚʳʰʝ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʴʶ ʦʪ 512 ʄʙ. ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʜʘʥʥʦʛʦ 

ʧʦʩʦʙʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʥʘ ʢʦʤʧʴʶʪʝʨʝ Word. ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ 

ʧʨʠʤʝʥʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ ʦʪʥʦʩʠʪʩʷ ʥʘʣʠʯʠʝ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʩ ʚʳʭʦʜʦʤ ʚ ʩʝʪʴ ʀʥʪʝʨʥʝʪ.    

3. ʉʧʝʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʜʘʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʫʨʩʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ                 

ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʧʨʦʩʤʦʪʨʘ pdf-ʬʘʡʣʦʚ, ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʴʥʳʭ 

ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʝʥʠʷ ʠ ʪʨʝʙʦʚʘʥʠʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ, ʪʝʭʥʠʯʝʩʢʦʛʦ                         

ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʨʝʩʫʨʩʘ                    

ʥʝ ʪʨʝʙʫʝʪʩʷ. 

4. ʋʩʣʦʚʠʷ ʧʝʨʝʜʘʯʠ ʧʨʦʛʨʘʤʤʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠʣʠ ʝʝ 

ʧʨʦʜʘʞʠ 

ʋʩʣʦʚʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʨʝʩʫʨʩʘ 

άʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʤʘʛʠʩʪʨʘʥʪʘά (ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ) 

ʤʦʞʥʦ ʦʙʩʫʜʠʪʴ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ burinova08@mail.ru. 

ɸʜʨʝʩ: ʈʦʩʩʠʷ, 358000, ʈʝʩʧʫʙʣʠʢʘ ʂʘʣʤʳʢʠʷ, ʛ. ʕʣʠʩʪʘ, ʫʣ. ʇʫʰʢʠʥʘ, 

ʜ. 11, ʌɻɹʆʋ ɺʆ άʂʘʣʤʳʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɹ.ɹ. 

ɻʦʨʦʜʦʚʠʢʦʚʘά 

ʊʝʣʝʬʦʥ: 8(84722) 3-71-49 
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ʅʦʤʝʨ ʆʌʕʈʅʠʆ:         25222 

ɼʘʪʘ ʨʝʛʠʩʪʨʘʮʠʠ: 23.11.2023 

 
ɸʥʥʦʪʘʮʠʷ. ʄʫʣʴʪʠʤʝʜʠʡʥʳʡ ʢʫʨʩ ʣʝʢʮʠʡ `ʊʝʨʨʦʨʠʟʤ ʢʘʢ ʩʦʮʠʘʣʴʥʦʝ                   

ʠ ʧʨʘʚʦʚʦʝ ʷʚʣʝʥʠʝ` ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʦʙʫʯʘʶʱʠʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʘʚʦʚʦʝ ʧʨʦʩʚʝʱʝʥʠʝ ʠ ʦʢʘʟʘʥʠʝ 

ʙʝʩʧʣʘʪʥʦʡ ʶʨʠʜʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʚ ʩʬʝʨʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʡ 

ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʠ ʵʢʩʪʨʝʤʠʩʪʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ɼʘʥʥʳʡ ʢʫʨʩ ʨʘʟʨʘʙʦʪʘʥ             

ʚ ʨʘʤʢʘʭ ʛʦʩʙʶʜʞʝʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ `ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ 

ʙʝʩʧʣʘʪʥʦʡ ʶʨʠʜʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʚ ʈʌ`, ʚʳʧʦʣʥʷʝʤʦʛʦ ʩʦʪʨʫʜʥʠʢʘʤʠ                              

ʠ ʩʪʫʜʝʥʪʘʤʠ ʢʘʬʝʜʨʳ `ɻʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʳʝ ʜʠʩʮʠʧʣʠʥʳ` ʉɻʋʇʉ. ʆʥ ʤʦʞʝʪ 

ʙʳʪʴ ʧʦʣʝʟʝʥ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʣʠʮ, ʠʥʪʝʨʝʩʫʶʱʠʭʩʷ ʚʦʧʨʦʩʘʤʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʧʨʝʩʪʫʧʣʝʥʠʡ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʠ ʵʢʩʪʨʝʤʠʩʪʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʚ ʦʙʱʝʩʪʚʝ. 

ʄʫʣʴʪʠʤʝʜʠʡʥʳʡ ʢʫʨʩ ʣʝʢʮʠʡ ʚʢʣʶʯʘʝʪ ʢʦʤʧʣʝʢʪ ʬʘʡʣʦʚ: ʣʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʠ 

ʢʝʡʩ ʩ ʟʘʜʘʥʠʷʤʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʚ ʬʦʨʤʘʪʝ PDF; ʧʨʝʟʝʥʪʘʮʠʶ 

ʣʝʢʮʠʠ ʚ ʬʦʨʤʘʪʝ Power Point; ʛʣʦʩʩʘʨʠʡ; ʚʠʜʝʦʬʠʣʴʤ. 

 

Abstract. The multimedia course of lectures `Terrorism as a social and legal 

phenomenon` is a set of information and training materials that allow for legal education 

and the provision of free legal assistance in the field of preventing terrorist and extremist 

crimes. This course was developed as part of the state budget study `Theoretical                   

and practical aspects of free legal assistance in the Russian Federation`, carried out                      

by employees and students of the Department of Civil Law Disciplines of SGUPS. It can 

be useful to a wide range of people interested in preventing terrorist and extremist crimes 

in society. The multimedia course of lectures includes a set of files: lecture material                            

and a case with tasks for independent work in PDF format; lecture presentation in Power 

Point format; glossary; video film. 

 



˿ͭͪΦ 206 ͙ ͘ 606Φ ˹͍͙͎͊͊ͭͦͪ ͍ ͙͔ͣͪ ͙ͤ͊ͯ͟ ͙ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ Ѕ лоόслύϥнлно 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɹɽɿʆʇɸʉʅʆʉʊʔ, ʆɹʑɽʉʊɺɽʅʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ, 

ʅɸʎʀʆʅɸʃʔʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ, ʕʂʉʊʈɽʄʀɿʄ, ʊɽʈʈʆʈʀɿʄ, 

ʊɽʈʈʆʈʀʉʊʀʏɽʉʂʀʁ ɸʂʊ, ʆɹʒɽʂʊ ʇʈɽʉʊʋʇʃɽʅʀʗ. 

 

Key words: SECURITY, PUBLIC SAFETY, NATIONAL SECURITY, 

EXTREMISM, TERRORISM, TERRORIST ACT, OBJECT OF CRIME. 

 

1. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ, ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʠ 

ʦʛʨʘʥʠʯʝʥʠʷ 

ʄʫʣʴʪʠʤʝʜʠʡʥʳʡ ʢʫʨʩ ʣʝʢʮʠʡ άʊʝʨʨʦʨʠʟʤ ʢʘʢ ʩʦʮʠʘʣʴʥʦʝ ʠ ʧʨʘʚʦʚʦʝ 

ʷʚʣʝʥʠʝά ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʦʙʫʯʘʶʱʠʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʘʚʦʚʦʝ ʧʨʦʩʚʝʱʝʥʠʝ ʠ ʦʢʘʟʘʥʠʝ 

ʙʝʩʧʣʘʪʥʦʡ ʶʨʠʜʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʚ ʩʬʝʨʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʡ 

ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʠ ʵʢʩʪʨʝʤʠʩʪʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. 

ɼʘʥʥʳʡ ʢʫʨʩ ʨʘʟʨʘʙʦʪʘʥ ʚ ʨʘʤʢʘʭ ʛʦʩʙʶʜʞʝʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

άʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʙʝʩʧʣʘʪʥʦʡ ʶʨʠʜʠʯʝʩʢʦʡ ʧʦʤʦʱʠ                

ʚ ʈʌά, ʚʳʧʦʣʥʷʝʤʦʛʦ ʩʦʪʨʫʜʥʠʢʘʤʠ ʠ ʩʪʫʜʝʥʪʘʤʠ ʢʘʬʝʜʨʳ άɻʨʘʞʜʘʥʩʢʦ-

ʧʨʘʚʦʚʳʝ ʜʠʩʮʠʧʣʠʥʳά ʉɻʋʇʉ.  ʆʥ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ 

ʣʠʮ, ʠʥʪʝʨʝʩʫʶʱʠʭʩʷ ʚʦʧʨʦʩʘʤʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʡ 

ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʠ ʵʢʩʪʨʝʤʠʩʪʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʚ ʦʙʱʝʩʪʚʝ. 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʜʘʥʥʦʛʦ ʢʫʨʩʘ ʷʚʣʷʶʪʩʷ: 

Á ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʠʟʫʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ ʚ ʦʙʣʘʩʪʠ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʧʨʝʩʝʯʝʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʡ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ                       

ʠ ʵʢʩʪʨʝʤʠʩʪʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ; 

Á ʧʨʘʢʪʠʯʝʩʢʦʝ ʦʩʚʦʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ;  

Á ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʘʚʦʚʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ ʠ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ ʛʨʘʞʜʘʥ. 

Á ʄʫʣʴʪʠʤʝʜʠʡʥʳʡ ʢʫʨʩ ʣʝʢʮʠʡ ʚʢʣʶʯʘʝʪ ʢʦʤʧʣʝʢʪ ʬʘʡʣʦʚ: ʣʝʢʮʠʦʥʥʳʡ 

ʤʘʪʝʨʠʘʣ ʠ ʢʝʡʩ ʩ ʟʘʜʘʥʠʷʤʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʚ ʬʦʨʤʘʪʝ 

PDF; ʧʨʝʟʝʥʪʘʮʠʶ ʣʝʢʮʠʠ ʚ ʬʦʨʤʘʪʝ Power Point; ʛʣʦʩʩʘʨʠʡ; ʚʠʜʝʦ-

ʬʠʣʴʤ.  

ɺ ʜʘʥʥʦʤ ʢʫʨʩʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʝʢʮʠʠ ʧʦ ʩʣʝʜʫʶʱʠʤ ʪʝʤʘʤ: 

1. ʇʦʥʷʪʠʝ ʠ ʠʩʪʦʨʠʯʝʩʢʠʝ ʢʦʨʥʠ ʧʨʝʩʪʫʧʣʝʥʠʡ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ                          
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ʠ ʵʢʩʪʨʝʤʠʩʪʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

2.  ʂʨʠʤʠʥʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʜʝʪʝʨʤʠʥʘʥʪʳ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ 

ʪʝʨʨʦʨʠʟʤʘ ʠ ʵʢʩʪʨʝʤʠʟʤʘ 

3. ʊʝʨʨʦʨʠʟʤ ʠ ʧʨʝʩʪʫʧʣʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʟʘʢʦʥʥʳʤ ʦʙʦʨʦʪʦʤ ʦʨʫʞʠʷ 

ɺ ʧʨʝʟʝʥʪʘʮʠʠ ʣʝʢʮʠʡ ʦʪʨʘʞʘʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʪʘʢʠʭ 

ʷʚʣʝʥʠʡ ʢʘʢ ʪʝʨʨʦʨʠʟʤ ʠ ʵʢʩʪʨʝʤʠʟʤ, ʧʨʠʯʠʥʳ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ                    

ʚ ʦʙʱʝʩʪʚʝ, ʧʨʠʚʦʜʷʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʧʨʝʩʪʫʧʣʝʥʠʷʭ 

ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʨʘʩʢʨʳʚʘʶʪʩʷ ʩʧʦʩʦʙʳ ʙʦʨʴʙʳ 

ʵʪʠʤʠ ʦʧʘʩʥʳʤʠ ʩʦʮʠʘʣʴʥʳʤʠ ʠ  ʫʛʦʣʦʚʥʦ-ʧʨʘʚʦʚʳʤʠ ʷʚʣʝʥʠʷʤʠ. 

ʇʨʠʤʝʨ ʧʨʝʟʝʥʪʘʮʠʠ ʣʝʢʮʠʠ. 
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ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ ʫʩʚʦʝʥʠʷ ʢʫʨʩʘ ʣʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʜʦʧʦʣʥʝʥ ʛʣʦʩʩʘʨʠʝʤ, 

ʩʦʜʝʨʞʘʱʠʤ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʘʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʢʝʡʩʦʤ ʩ 

ʟʘʜʘʥʠʷʤʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, ʘ ʪʘʢ ʞʝ ʚʠʜʝʦʬʠʣʴʤʦʤ. 

ʇʨʠʤʝʨ ʟʘʜʘʥʠʡ ʠʟ ʢʝʡʩʘ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

1. ɿʘʧʦʣʥʠʪʝ ʛʨʘʬʳ ʚ ʧʘʩʧʦʨʪʝ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʇʘʩʧʦʨʪ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ˉ 1 

ʅʘʟʚʘʥʠʝ ʊʠʛʨʳ ʦʩʚʦʙʦʞʜʝʥʠʷ ʊʘʤʠʣ ʕʣʘʤʘ (ʊʘʤʠʣʣʘ) 

ʉʪʨʘʥʘ ʙʘʟʠʨʦʚʘʥʠʷ___________________________________ 

ʃʠʜʝʨ (ʦʩʥʦʚʘʪʝʣʴ) ʇʨʘʙʭʘʢʘʨʘʥ 

ɻʣʘʚʥʘʷ ʠʜʝʷ__________________________________________ 

ʇʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ: ʥʘʮʠʦʥʘʣʴʥʦʝ ʧʨʦʪʠʚʦʩʪʦʷʥʠʝ ʩʠʥʛʘʣʴʩʢʦʛʦ 

ʙʦʣʴʰʠʥʩʪʚʘ ʠ ʪʘʤʠʣʴʩʢʦʛʦ ʤʝʥʴʰʠʥʩʪʚʘ. ʅʝʩʠʤʤʝʪʨʠʯʥʘʷ ʥʘʮʠʦʥʘʣʴʥʘʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ. ɺʥʝʰʥʝʝ ʩʧʦʥʩʠʨʦʚʘʥʠʝ. ɿʘʚʷʟʢʘ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ 

ʥʘʨʢʦʪʦʨʛʦʚʣʝ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ________________________________ 

ʇʘʩʧʦʨʪ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ˉ 2 

ʅʘʟʚʘʥʠʝ ____________________________________________ 

ʉʪʨʘʥʘ ʙʘʟʠʨʦʚʘʥʠʷ ʇʝʨʫ 

ʃʠʜʝʨ (ʦʩʥʦʚʘʪʝʣʴ)____________________________________ 

ɻʣʘʚʥʘʷ ʠʜʝʷ__________________________________________ 

ʇʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ: ʥʝʧʨʘʚʠʣʴʥʘʷ ʥʘʮʠʦʥʘʣʴʥʘʷ ʧʦʣʠʪʠʢʘ, 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʥʝʨʘʚʝʥʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ: ʩʠʩʪʝʤʥʳʡ ʢʨʠʟʠʩ. 

ʇʘʩʧʦʨʪ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ˉ 3 

ʅʘʟʚʘʥʠʝ ʌʨʘʢʮʠʷ ʢʨʘʩʥʦʡ ʘʨʤʠʠ (ʌʂʈ) 

ʉʪʨʘʥʘ ʙʘʟʠʨʦʚʘʥʠʷ___________________________________ 
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ʃʠʜʝʨ (ʦʩʥʦʚʘʪʝʣʴ)____________________________________ 

ɻʣʘʚʥʘʷ ʠʜʝʷ__________________________________________ 

ʇʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ________________________________ 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ________________________________ 

ʇʘʩʧʦʨʪ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ˉ 4 

ʅʘʟʚʘʥʠʝ_____________________________________________ 

ʉʪʨʘʥʘ ʙʘʟʠʨʦʚʘʥʠʷ___________________________________ 

ʃʠʜʝʨ (ʦʩʥʦʚʘʪʝʣʴ) ɼ. ʂʦʥʥʦʣʠ 

ɻʣʘʚʥʘʷ ʠʜʝʷ__________________________________________ 

ʇʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ________________________________ 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ: ʨʘʩʢʦʣ ʠ ʤʘʣʦʘʢʪʠʚʥʦʩʪʴ. 

ʇʘʩʧʦʨʪ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ˉ 5 

ʅʘʟʚʘʥʠʝ ʂʫʨʜʩʢʘʷ ʨʘʙʦʯʘʷ ʧʘʨʪʠʷ (ʂʈʇ) 

ʉʪʨʘʥʘ ʙʘʟʠʨʦʚʘʥʠʷ___________________________________ 

ʃʠʜʝʨ (ʦʩʥʦʚʘʪʝʣʴ)____________________________________ 

ɻʣʘʚʥʘʷ ʠʜʝʷ__________________________________________ 

ʇʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ: ʥʝʨʝʰʝʥʥʦʩʪʴ ʚʦʧʨʦʩʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʩʦʟʜʘʥʠʝʤ 

ʥʝʟʘʚʠʩʠʤʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʧʫʪʝʤ ʦʙʲʝʜʠʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʀʨʘʥʘ, ʊʫʨʮʠʠ ʠ 

ʀʨʘʢʘ ʩ ʢʦʤʧʘʢʪʥʳʤ ʧʨʦʞʠʚʘʥʠʝʤ ʢʫʨʜʦʚ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ: ʤʘʣʦʘʢʪʠʚʥʘ. 

 

ʇʨʠʤʝʨ ʛʣʦʩʩʘʨʠʷ 

ɸʢʪ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʝʨʨʦʨʠʟʤʘ ð 1. ʊʝʨʨʦʨʠʩʪʠʯʝʩʢʠʡ ʘʢʪ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ ʛʨʘʞʜʘʥʘʤʠ ʥʝʩʢʦʣʴʢʠʭ ʩʪʨʘʥ ʠʣʠ ʛʨʘʞʜʘʥʘʤʠ ʦʜʥʦʡ 

ʩʪʨʘʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʨʫʛʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʣʠʙʦ ʚ ʮʝʣʷʭ ʧʦʜʨʳʚʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʘʚʦʧʦʨʷʜʢʘ ʠʣʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ. 2. 

ʉʦʚʝʨʰʝʥʠʝ ʚʥʝ ʧʨʝʜʝʣʦʚ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʟʨʳʚʘ, 

ʧʦʜʞʦʛʘ ʠʣʠ ʠʥʳʭ ʜʝʡʩʪʚʠʡ, ʧʦʜʚʝʨʛʘʶʱʠʭ ʦʧʘʩʥʦʩʪʠ ʞʠʟʥʴ, ʟʜʦʨʦʚʴʝ, 

ʩʚʦʙʦʜʫ ʠʣʠ ʥʝʧʨʠʢʦʩʥʦʚʝʥʥʦʩʪʴ ʛʨʘʞʜʘʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʮʝʣʷʭ 

ʥʘʨʫʰʝʥʠʷ ʤʠʨʥʦʛʦ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚ ʠ ʥʘʨʦʜʦʚ ʣʠʙʦ 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʧʨʦʪʠʚ ʠʥʪʝʨʝʩʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʣʠʙʦ ʫʛʨʦʟʘ 

ʩʦʚʝʨʰʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʜʝʡʩʪʚʠʡ. 

ɸʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʘʷ ʜʦʢʪʨʠʥʘ (ʢʦʥʮʝʧʮʠʷ) ð ʢʦʤʧʣʝʢʩ ʥʘʫʯʥʦ 

ʦʙʦʩʥʦʚʘʥʥʳʭ ʠ ʦʬʠʮʠʘʣʴʥʦ ʧʨʠʥʷʪʳʭ ʚ ʛʦʩʫʜʘʨʩʪʚʝ ʚʟʛʣʷʜʦʚ ʠ ʧʦʣʦʞʝʥʠʡ 

ʦʙ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʘʭ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʪʝʨʨʦʨʠʟʤʫ, 

ʮʝʣʷʭ, ʟʘʜʘʯʘʭ ʠ ʥʘʧʨʘʚʣʝʥʠʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʩʫʙʲʝʢʪʦʚ                 
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ʧʦ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʫʛʨʦʟ, ʫʩʪʨʘʥʝʥʠʶ ʧʨʠʯʠʥ ʠ ʫʩʣʦʚʠʡ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʶ. 

ɸʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʘʷ ʟʘʱʠʱʝʥʥʦʩʪʴ ʦʙʲʝʢʪʘ (ʪʝʨʨʠʪʦʨʠʠ) ð 

ʩʦʩʪʦʷʥʠʝ ʟʘʱʠʱʝʥʥʦʩʪʠ ʟʜʘʥʠʷ, ʩʪʨʦʝʥʠʷ, ʩʦʦʨʫʞʝʥʠʷ, ʠʥʦʛʦ ʦʙʲʝʢʪʘ, 

ʤʝʩʪʘ ʤʘʩʩʦʚʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʣʶʜʝʡ, ʧʨʝʧʷʪʩʪʚʫʶʱʝʝ ʩʦʚʝʨʰʝʥʠʶ 

ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʛʦ ʘʢʪʘ. 

ɸʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ð ʤʝʨʦʧʨʠʷʪʠʷ, ʧʨʦʚʦʜʠʤʳʝ 

ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ,                  

ʘ ʪʘʢʞʝ ʬʠʟʠʯʝʩʢʠʤʠ ʠ ʶʨʠʜʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 

ʪʝʨʨʦʨʠʟʤʫ. 

ɸʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ð ʩʧʝʮʠʘʣʴʥʦ 

ʫʧʦʣʥʦʤʦʯʝʥʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʦʨʛʘʥʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʧʝʮʠʘʣʴʥʳʭ ʩʣʫʞʙ, 

ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ ʜʨʫʛʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʙʦʨʴʙʳ ʩ ʪʝʨʨʦʨʠʟʤʦʤ. 

ɹʦʨʴʙʘ ʩ ʪʝʨʨʦʨʠʟʤʦʤ ð ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʧʦ ʚʳʷʚʣʝʥʠʶ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ, ʧʨʝʩʝʯʝʥʠʶ, 

ʨʘʩʢʨʳʪʠʶ ʠ ʨʘʩʩʣʝʜʦʚʘʥʠʶ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʛʦ ʘʢʪʘ. 

ɺʠʜʳ ʪʝʨʨʦʨʠʟʤʘ ð ʥʘʧʨʘʚʣʝʥʠʷ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʚʳʜʝʣʷʝʤʳʝ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

(ʩʫʙʲʝʢʪʘʤ, ʦʙʲʝʢʪʘʤ, ʮʝʣʷʤ, ʤʝʪʦʜʘʤ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʠ ʪ. ʧ.). 

ʈʘʟʣʠʯʘʶʪ ʤʝʞʜʫʥʘʨʦʜʥʳʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ, ʷʜʝʨʥʳʡ ʠ 

ʠʥʳʝ ʚʠʜʳ ʪʝʨʨʦʨʠʟʤʘ. 

 

ʈʘʙʦʪʘ ʩ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤ ʢʫʨʩʦʤ ʣʝʢʮʠʡ ʥʝ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʠʤʝʶʱʠʭ ʥʘʯʘʣʴʥʳʡ ʦʧʳʪ ʨʘʙʦʪʳ ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʦʡ Windows.  

2. ʀʩʧʦʣʴʟʫʝʤʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʳ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʤʧʴʶʪʝʨ                                          

ʩ ʧʨʝʜʫʩʪʘʥʦʚʣʝʥʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ Windows7. 
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ɼʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʘʥʥʦʛʦ ʤʫʣʴʪʠʤʝʜʠʡʥʦʛʦ ʢʫʨʩʘ άɺʠʜʝʦ-ʣʝʢʮʠʠ                       

ʧʦ ʪʝʤʝ άʅʘʩʣʝʜʩʪʚʝʥʥʦʝ ʧʨʘʚʦά ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʴʶʪʝʨ ʢʣʘʩʩʘ Pentium IBM 

ʈʉ c ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ Windows 98 ʠ ʚʳʰʝ. ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʦʙʲʝʤ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʇʂ ï 256 ʄɺ ʠ ʙʦʣʝʝ. 

3. ʉʧʝʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʄʫʣʴʪʠʤʝʜʠʡʥʳʡ ʢʫʨʩ ʣʝʢʮʠʡ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦʛʦ 

ʤʦʜʫʣʷ, ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʚʦʡ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʪ ʬʘʡʣʦʚ ʚ ʬʦʨʤʘʪʝ Power Point 

ʠ PDF, ʩʦʜʝʨʞʘʱʠʭ ʪʘʢʠʝ ʨʘʟʜʝʣʳ ʧʦʩʦʙʠʷ, ʢʘʢ ʢʫʨʩ ʣʝʢʮʠʡ, ʩʣʘʡʜ - 

ʧʨʝʟʝʥʪʘʮʠʶ ʣʝʢʮʠʠ ʚ ʬʦʨʤʘʪʝ Power Point, ʟʘʜʘʥʠʷ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʨʘʙʦʪʳ ʠ ʚʠʜʝʦ-ʬʠʣʴʤ. ʆʥ ʥʝ ʪʨʝʙʫʝʪ ʫʩʪʘʥʦʚʢʠ ʥʘ ʢʦʤʧʴʶʪʝʨ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʢʘʢʦʛʦ-ʣʠʙʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʨʘʙʦʪʳ                 

ʩ ʥʠʤ. ʊʘʢ ʞʝ ʢʫʨʩ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʚ ʤʥʦʛʦʟʘʜʘʯʥʦʤ ʨʝʞʠʤʝ ʧʨʠ ʫʩʣʦʚʠʠ 

ʨʝʛʠʩʪʨʘʮʠʠ ʥʘ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʨʝʩʫʨʩʝ http://eor.stu.ru 

ʉʠʙʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʡ. ʈʘʟʤʝʨ ʬʘʡʣʘ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ ʩʦʩʪʘʚʣʷʝʪ 117.572 ʢʙ. ʄʫʣʴʪʠʤʝʜʠʡʥʳʡ ʢʫʨʩ 

άʊʝʨʨʦʨʠʟʤ ʢʘʢ ʩʦʮʠʘʣʴʥʦʝ ʠ ʧʨʘʚʦʚʦʝ ʷʚʣʝʥʠʝά ʤʦʞʝʪ ʧʦʩʪʘʚʣʷʪʴʩʷ ʥʘ CD-

ROM ʠʣʠ ʧʦ Internet. 

4. ʋʩʣʦʚʠʷ ʧʝʨʝʜʘʯʠ ʧʨʦʛʨʘʤʤʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʝʝ ʧʨʦʜʘʞʠ 

ʄʫʣʴʪʠʤʝʜʠʡʥʳʡ ʢʫʨʩ άʊʝʨʨʦʨʠʟʤ ʢʘʢ ʩʦʮʠʘʣʴʥʦʝ ʠ ʧʨʘʚʦʚʦʝ ʷʚʣʝʥʠʝά 

ά ʥʝ ʷʚʣʷʝʪʩʷ ʢʦʤʤʝʨʯʝʩʢʠʤ ʧʨʦʜʫʢʪʦʤ, ʨʘʟʤʝʱʝʥ ʥʘ ʵʣʝʢʪʨʦʥʥʦʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʨʝʩʫʨʩʝ eor.stu.ru ʉʠʙʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʡ ʚ ʨʘʟʜʝʣʝ ʘʚʪʦʨʘ, ʠ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʜʣʷ ʥʝʢʦʤʤʝʨʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʭ                      

ʠ ʫʯʝʙʥʳʭ ʮʝʣʷʭ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʠʭ ʘʚʪʦʨʦʤ ʧʨʦʝʢʪʘ ʚ ʜʘʥʥʳʡ ʢʫʨʩ. 

 

http://eor.stu.ru/
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ɼʘʪʘ ʨʝʛʠʩʪʨʘʮʠʠ: 23.11.2023 

 
ɸʥʥʦʪʘʮʠʷ. ʄʫʣʴʪʠʤʝʜʠʡʥʳʡ ʢʫʨʩ ʣʝʢʮʠʡ 'ʀʤʫʱʝʩʪʚʝʥʥʳʝ ʧʨʘʚʘ                           

ʠ ʦʙʷʟʘʥʥʦʩʪʠ ʩʫʧʨʫʛʦʚ' ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ                                 

ʠ ʦʙʫʯʘʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʘʚʦʚʦʝ ʧʨʦʩʚʝʱʝʥʠʝ                   

ʠ ʦʢʘʟʘʥʠʝ ʙʝʩʧʣʘʪʥʦʡ ʶʨʠʜʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʚ ʩʬʝʨʝ ʩʦʙʣʶʜʝʥʠʷ ʩʝʤʝʡʥʳʭ ʧʨʘʚ 

ʛʨʘʞʜʘʥ. ɼʘʥʥʳʡ ʢʫʨʩ ʨʘʟʨʘʙʦʪʘʥ ʚ ʨʘʤʢʘʭ ʛʦʩʙʶʜʞʝʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

'ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʙʝʩʧʣʘʪʥʦʡ ʶʨʠʜʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʚ ʈʌ', 

ʚʳʧʦʣʥʷʝʤʦʛʦ ʩʦʪʨʫʜʥʠʢʘʤʠ ʠ ʩʪʫʜʝʥʪʘʤʠ ʢʘʬʝʜʨʳ 'ɻʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʳʝ 

ʜʠʩʮʠʧʣʠʥʳ' ʉɻʋʇʉ. ʆʥ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʣʠʮ, 

ʠʥʪʝʨʝʩʫʶʱʠʭʩʷ ʚʦʧʨʦʩʘʤʠ ʩʝʤʝʡʥʦʛʦ ʧʨʘʚʘ ʠ ʩʝʤʝʡʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

ʄʫʣʴʪʠʤʝʜʠʡʥʳʡ ʢʫʨʩ ʣʝʢʮʠʡ ʚʢʣʶʯʘʝʪ ʢʦʤʧʣʝʢʪ ʬʘʡʣʦʚ: ʧʨʝʟʝʥʪʘʮʠʠ ʣʝʢʮʠʡ                  

ʚ ʬʦʨʤʘʪʝ Power Point (35 ʩʣʘʡʜʦʚ); ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ, ʥʦʨʤʘʪʠʚʥʳʭ 

ʧʨʘʚʦʚʳʭ ʠ ʩʫʜʝʙʥʳʭ ʘʢʪʦʚ, ʣʠʪʝʨʘʪʫʨʳ, ʦʙʨʘʟʮʳ ʜʦʢʫʤʝʥʪʦʚ ʚ ʬʦʨʤʘʪʝ PDF. 

 

Abstract. The multimedia course of lectures 'Property rights and obligations                   

of spouses' is a set of information and training materials allowing to implement legal 

education and the provision of free legal assistance in the field of compliance with family 

rights of citizens This course was developed as part of the state budget study 'Theoretical 

and practical aspects of free legal assistance in Russian Federation', carried out by 

employees and students of the Department of Civil Law Disciplines of SGUPS. It may                

be useful to a wide range of people interested in issues of family law and family relations. 

The multimedia course of lectures includes a set of files: presentations of lectures                      

in Power Point format (35 slides); bibliography, regulatory legal and judicial acts, 

literature, sample of documents in PDF.      

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʄʋʑɽʉʊɺɽʅʅʓɽ ʆʊʅʆʐɽʅʀʗ, ʉʆɺʄɽʉʊʅɸʗ 

ʉʆɹʉʊɺɽʅʅʆʉʊʔ ʉʋʇʈʋɻʆɺ, ɺʃɸɼɽʅʀɽ, ʇʆʃʔɿʆɺɸʅʀɽ                                           

ʀ ʈɸʉʇʆʈʗɾɽʅʀɽ ʆɹʑʀʄ ʀʄʋʑɽʉʊɺʆʄ ʉʋʇʈʋɻʆɺ, ʈɸɿɼɽʃ ʆɹʑɽɻʆ 

ʀʄʋʑɽʉʊɺɸ ʉʋʇʈʋɻʆɺ, ʆɹʈɸʑɽʅʀɽ ɺɿʓʉʂɸʅʀʗ ʅɸ ʀʄʋʑɽʉʊɺʆ 

ʉʋʇʈʋɻʆɺ, ɹʈɸʏʅʓʁ ɼʆɻʆɺʆʈ: ʇʆʅʗʊʀɽ, ʉʆɼɽʈɾɸʅʀɽ, ʇ 
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Key words: PROPERTY RELATIONS, JOINT PROPERTY OF SPOUSES, 

OWNERSHIP, USE AND DISPOSAL OF COMMON PROPERTY OF SPOUSES, 

DIVIDING OF COMMON PROPERTY OF SPOUSES, DEPRIVATION OF PROPERTY 

OF SPOUSES, MARRIAGE CONTRACT: CONCEPT, CONTENT, CONCLUSION 

PROCEDURE, 

 

1. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ, ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʠ 

ʦʛʨʘʥʠʯʝʥʠʷ 

ʄʫʣʴʪʠʤʝʜʠʡʥʳʡ ʢʫʨʩ ʣʝʢʮʠʡ άʀʤʫʱʝʩʪʚʝʥʥʳʝ ʧʨʘʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ 

ʩʫʧʨʫʛʦʚά ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʦʙʫʯʘʶʱʠʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʘʚʦʚʦʝ ʧʨʦʩʚʝʱʝʥʠʝ ʠ ʦʢʘʟʘʥʠʝ 

ʙʝʩʧʣʘʪʥʦʡ ʶʨʠʜʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʚ ʩʬʝʨʝ ʩʝʤʝʡʥʦʛʦ ʧʨʘʚʘ.  

ɼʘʥʥʳʡ ʢʫʨʩ ʨʘʟʨʘʙʦʪʘʥ ʚ ʨʘʤʢʘʭ ʛʦʩʙʶʜʞʝʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

άʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʙʝʩʧʣʘʪʥʦʡ ʶʨʠʜʠʯʝʩʢʦʡ ʧʦʤʦʱʠ                        

ʚ ʈʌά, ʚʳʧʦʣʥʷʝʤʦʛʦ ʩʦʪʨʫʜʥʠʢʘʤʠ ʠ ʩʪʫʜʝʥʪʘʤʠ ʢʘʬʝʜʨʳ άɻʨʘʞʜʘʥʩʢʦ-

ʧʨʘʚʦʚʳʝ ʜʠʩʮʠʧʣʠʥʳά ʉɻʋʇʉ.  ʄʫʣʴʪʠʤʝʜʠʡʥʳʡ ʢʫʨʩ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢ ʞʝ 

ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʢʘʯʝʩʪʚʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ                   

ʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 40.03.01 

άʖʨʠʩʧʨʫʜʝʥʮʠʷά, ʧʦ ʜʠʩʮʠʧʣʠʥʝ άʉʝʤʝʡʥʦʝ ʧʨʘʚʦά, ʥʘ ʪʝʤʫ 

άʀʤʫʱʝʩʪʚʝʥʥʳʝ ʧʨʘʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ ʩʫʧʨʫʛʦʚά ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʂʫʨʩ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʦʨʠʝʥʪʠʨʫʝʪ                             

ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʘʚʦʚʦʡ ʢʫʣʴʪʫʨʳ,                     

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʫʩʧʝʰʥʦ ʠʟʫʯʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʜʠʩʮʠʧʣʠʥʳ.                

ʆʥ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʣʠʮ, ʠʥʪʝʨʝʩʫʶʱʠʭʩʷ ʚʦʧʨʦʩʘʤʠ 

ʩʝʤʝʡʥʦʛʦ ʧʨʘʚʘ.  

 ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʢʫʨʩʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʘʢʝʪ 

eor.stu.ru, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʦʙʫʯʝʥʠʝʤ                               

ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʩʨʝʜʝ. ʇʦʜʢʣʶʯʝʥʠʝ ʚʥʝʰʥʠʭ ʩʩʳʣʦʢ ʥʘ ʨʝʩʫʨʩʳ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʟʘ ʩʯʝʪ ʧʨʠʚʣʝʯʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ. ʉʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʘʢʞʝ 
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ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʢʦʥʪʨʦʣʷ ʫʩʧʝʚʘʝʤʦʩʪʠ.  

ʇʨʠ ʩʦʟʜʘʥʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʢʫʨʩʘ ʫʯʠʪʳʚʘʣʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ï 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʦʝ ʠ ʥʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʪʝʤʧʝ,                   

ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʙʳʩʪʨʦʛʦ ʜʦʩʪʫʧʘ ʦʙʫʯʘʝʤʳʭ                              

ʢ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʜʘʥʥʦʛʦ ʢʫʨʩʘ ʷʚʣʷʶʪʩʷ: 

Á ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʠʟʫʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ                              

ʚ ʦʙʣʘʩʪʠ   ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʧʨʘʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʝʡ ʩʫʧʨʫʛʦʚ; 

Á ʧʨʘʢʪʠʯʝʩʢʦʝ ʦʩʚʦʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʯʝʨʝʟ ʘʥʘʣʠʟ 

ʤʘʪʝʨʠʘʣʦʚ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʠ;  

Á ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʘʚʦʚʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ ʠ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ 

ʛʨʘʞʜʘʥ. 

ʃʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʨʘʩʧʦʣʦʞʝʥ ʚ ʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʫʣʷʭ ʢʫʨʩʘ, 

ʩʦʜʝʨʞʘʪ ʥʝʦʙʭʦʜʠʤʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʩʥʘʙʞʝʥ 

ʠʣʣʶʩʪʨʘʮʠʷʤʠ, ʨʠʩʫʥʢʘʤʠ,  ʚʦʧʨʦʩʘʤʠ ʜʣʷ ʧʨʦʚʝʨʢʠ ʦʩʪʘʪʦʯʥʳʭ ʟʥʘʥʠʡ                          

ʠ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʟʘʜʘʯʘʤʠ, ʙʠʙʣʠʦʛʨʘʬʠʝʡ. 

ʃʝʢʮʠʠ ʠ ʧʨʘʢʪʠʢʫʤʳ ʤʦʞʥʦ ʠʟʫʯʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʵʢʨʘʥʘ 

ʢʦʤʧʴʶʪʝʨʘ, ʣʠʙʦ ʩʦʭʨʘʥʷʪʴ ʥʘ ʣʦʢʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʜʣʷ ʨʘʩʧʝʯʘʪʢʠ                        

ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʦʟʥʘʢʦʤʣʝʥʠʷ. 

ʄʫʣʴʪʠʤʝʜʠʡʥʳʡ ʢʫʨʩ ʣʝʢʮʠʡ ʚʢʣʶʯʘʝʪ ʧʨʝʟʝʥʪʘʮʠʶ ʪʝʤʳ 

άʀʤʫʱʝʩʪʚʝʥʥʳʝ ʧʨʘʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ ʩʫʧʨʫʛʦʚά ʚ ʬʦʨʤʘʪʝ Power Point (35 

ʩʣʘʡʜʦʚ), ʙʠʙʣʠʦʛʨʘʬʠʶ ʚ ʬʦʨʤʘʪʝ PDF. 

 ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʩʣʘʡʜʘʭ ʢʨʘʪʢʦ ʦʪʨʘʞʝʥʳ ʦʩʥʦʚʥʳʝ ʨʘʟʜʝʣʳ ʢʫʨʩʘ 

(ʨʠʩ.1).  
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ɺ ʧʨʝʟʝʥʪʘʮʠʷʭ ʣʝʢʮʠʡ ʦʪʨʘʞʘʝʪʩʷ ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʩʫʧʨʫʛʦʚ. 

 ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ ʫʩʚʦʝʥʠʷ ʢʫʨʩʘ ʣʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʜʦʧʦʣʥʝʥ 

ʩʧʠʩʢʦʤ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ ʠ ʣʠʪʝʨʘʪʫʨʳ. 

ʈʘʙʦʪʘ ʩ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤ ʢʫʨʩʦʤ ʣʝʢʮʠʡ ʥʝ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʠʤʝʶʱʠʭ ʥʘʯʘʣʴʥʳʡ ʦʧʳʪ ʨʘʙʦʪʳ ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʦʡ Windows.  

2. ʀʩʧʦʣʴʟʫʝʤʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʳ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʤʧʴʶʪʝʨ                                         

ʩ ʧʨʝʜʫʩʪʘʥʦʚʣʝʥʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ Windows7. 
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ɼʣʷ ʨʘʙʦʪʳ ʩ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʫʯʝʙʥʳʤ ʢʫʨʩʦʤ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ                                

ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢʦʤʧʴʶʪʝʨʘ ʦʬʠʩʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ ʧʦʜʢʣʶʯʝʥʠʝʤ ʚ ʩʝʪʴ 

ʀʥʪʝʨʥʝʪ (ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʨʘʫʟʝʨ Mozilla Firefox ʠʣʠ Google 

Chrome) ʠ ʜʦʩʪʫʧʦʤ ʢ ʩʝʨʚʝʨʫ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚʫʟʘ,                                               

ʥʘ ʢʦʪʦʨʦʤ ʨʘʟʤʝʱʘʝʪʩʷ ʜʘʥʥʳʡ ʢʫʨʩ. 

ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ ʨʘʟʥʳʭ 

ʬʦʨʤʘʪʘʭ, ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ ʧʦ ʪʝʤʘʤ ʢʫʨʩʘ ʪʨʝʙʫʝʪʩʷ ʫʩʪʘʥʦʚʢʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: 

o ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʧʨʦʩʤʦʪʨʘ pdf-ʬʘʡʣʦʚ (ADOBE Reader, Foxit 

Reader ʠ ʜʨ.); 

o ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʚʠʜʝʦ ʚ flash-ʬʦʨʤʘʪʝ (ADOBE Flash 

player ʠ ʜʨ.); 

o ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʘʨʭʠʚʘʮʠʠ ʬʘʡʣʦʚ (7zip ʠ ʜʨ.); 

o ʧʘʢʝʪʘ ʦʬʠʩʥʳʭ ʧʨʦʛʨʘʤʤ (OpenOffice, MS Office); 

o ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʪʨʦʝʥʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʬʦʨʤʫʣ 

(Java (JRE)). 

ɼʣ̫ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʘʥʥʦʛʦ ʤʫʣʴʪʠʤʝʜʠʡʥʦʛʦ ʢʫʨʩʘ άάɺʠʜʝʦ-ʣʝʢʮʠʠ ʧʦ 

ʪʝʤʝ άʀʤʫʱʝʩʪʚʝʥʥʳʝ ʧʨʘʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ ʩʫʧʨʫʛʦʚά  ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʴʶʪʝʨ 

ʢʣʘʩʩʘ Pentium IBM ʈʉ c ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ Windows 98 ʠ ʚʳʰʝ. 

ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʦʙʲʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʇʂ ï 256 ʄɺ ʠ ʙʦʣʝʝ. 

3. ʉʧʝʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʄʫʣʴʪʠʤʝʜʠʡʥʳʡ ʢʫʨʩ ʣʝʢʮʠʡ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦʛʦ 

ʤʦʜʫʣʷ, ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʚʦʡ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʪ ʬʘʡʣʦʚ ʚ ʬʦʨʤʘʪʝ Power Point 

ʠ PDF, ʩʦʜʝʨʞʘʱʠʭ ʪʘʢʠʝ ʨʘʟʜʝʣʳ ʧʦʩʦʙʠʷ, ʢʘʢ ʢʫʨʩ ʣʝʢʮʠʡ, ʩʣʘʡʜ - 

ʧʨʝʟʝʥʪʘʮʠʠ ʣʝʢʮʠʡ ʚ ʬʦʨʤʘʪʝ Power Point, ʘ ʪʘʢʞʝ ʟʘʜʘʥʠʷ                                     

ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ. ʆʥ ʥʝ ʪʨʝʙʫʝʪ ʫʩʪʘʥʦʚʢʠ ʥʘ ʢʦʤʧʴʶʪʝʨ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ                        

ʜʣʷ ʨʘʙʦʪʳ ʩ ʥʠʤ. ʊʘʢ ʞʝ ʢʫʨʩ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʚ ʤʥʦʛʦʟʘʜʘʯʥʦʤ ʨʝʞʠʤʝ 

ʧʨʠ ʫʩʣʦʚʠʠ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʨʝʩʫʨʩʝ 
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http://eor.stu.ru ʉʠʙʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʡ. 

ʈʘʟʤʝʨ ʬʘʡʣʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ ʩʦʩʪʘʚʣʷʝʪ 1,89 ʄɹ 

ʄʫʣʴʪʠʤʝʜʠʡʥʳʡ ʢʫʨʩ ʣʝʢʮʠʡ άʀʤʫʱʝʩʪʚʝʥʥʳʝ ʧʨʘʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ 

ʩʫʧʨʫʛʦʚά ά ʤʦʞʝʪ ʧʦʩʪʘʚʣʷʪʴʩʷ ʥʘ CD-ROM ʠʣʠ ʧʦ Internet. ɼʦʩʪʫʧ                                 

ʢ ʜʠʩʪʘʥʮʠʦʥʥʦʤʫ ʢʫʨʩʫ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʯʪʦ ʥʘʰʣʦ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʚ ʧʨʘʢʪʠʢʝ ʦʙʫʯʝʥʠʷ 

ʩʪʫʜʝʥʪʦʚ ʉɻʋʇʉ. 

4. ʋʩʣʦʚʠʷ ʧʝʨʝʜʘʯʠ ʧʨʦʛʨʘʤʤʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʝʝ ʧʨʦʜʘʞʠ 

ʄʫʣʴʪʠʤʝʜʠʡʥʳʡ ʢʫʨʩ ʣʝʢʮʠʡ άʀʤʫʱʝʩʪʚʝʥʥʳʝ ʧʨʘʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ 

ʩʫʧʨʫʛʦʚά ʥʝ ʷʚʣʷʝʪʩʷ ʢʦʤʤʝʨʯʝʩʢʠʤ ʧʨʦʜʫʢʪʦʤ, ʨʘʟʤʝʱʝʥ ʥʘ ʵʣʝʢʪʨʦʥʥʦʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʨʝʩʫʨʩʝ eor.stu.ru ʉʠʙʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʡ ʚ ʨʘʟʜʝʣʝ ʘʚʪʦʨʘ, ʢʫʨʩ άʉʝʤʝʡʥʦʝ ʧʨʘʚʦά,                    

ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʜʣʷ ʥʝʢʦʤʤʝʨʯʝʩʢʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʭ ʠ ʫʯʝʙʥʳʭ ʮʝʣʷʭ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ                        

ʠʭ ʘʚʪʦʨʦʤ ʧʨʦʝʢʪʘ ʚ ʜʘʥʥʳʡ ʢʫʨʩ. 
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ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ άʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʫʪʝʡ 

ʩʦʦʙʱʝʥʠʷά 

 

Siberian transport university 

 

ɼʘʚʳʜʦʚ ʂ.ɺ. 

 

Davyidov K.V. 

 

ʋɼʂ 378, 342.9 

ɻʈʅʊʀ 14.35.07, 10.17.01, 10.17.21, 10.17.31, 10.17.35 

ɹɹʂ 74, 16.401 

ʅʦʤʝʨ ʆʌʕʈʅʠʆ:         25225 

ɼʘʪʘ ʨʝʛʠʩʪʨʘʮʠʠ: 23.11.2023 

 
ɸʥʥʦʪʘʮʠʷ. ʄʫʣʴʪʠʤʝʜʠʡʥʳʡ ʢʫʨʩ ʣʝʢʮʠʡ `ʈʝʛʣʘʤʝʥʪʳ ʦʨʛʘʥʠʟʘʮʠʠ 

ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ` ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʦʙʫʯʘʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʘʚʦʚʦʝ 

ʧʨʦʩʚʝʱʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʘʚʘ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɼʘʥʥʳʡ ʢʫʨʩ ʨʘʟʨʘʙʦʪʘʥ ʚ ʨʘʤʢʘʭ ʛʦʩʙʶʜʞʝʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ `ɸʢʪʫʘʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ ʧʫʙʣʠʯʥʦʛʦ ʧʨʘʚʘ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ`, ʚʳʧʦʣʥʷʝʤʦʛʦ ʩʦʪʨʫʜʥʠʢʘʤʠ                 

ʠ ʩʪʫʜʝʥʪʘʤʠ ʢʘʬʝʜʨʳ `ʇʫʙʣʠʯʥʦʛʦ ʧʨʘʚʘ` ʉɻʋʇʉ. ʆʥ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ 

ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʣʠʮ, ʠʥʪʝʨʝʩʫʶʱʠʭʩʷ ʚʦʧʨʦʩʘʤʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʘʚʘ                               

ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʄʫʣʴʪʠʤʝʜʠʡʥʳʡ ʢʫʨʩ ʣʝʢʮʠʡ ʚʢʣʶʯʘʝʪ ʢʦʤʧʣʝʢʪ 

ʬʘʡʣʦʚ: ʧʨʝʟʝʥʪʘʮʠʠ ʣʝʢʮʠʡ ʚ ʬʦʨʤʘʪʝ Power Point (45 ʩʣʘʡʜʦʚ); ʪʠʪʫʣʴʥʳʡ 

ʣʠʩʪ, ʩʦʜʝʨʞʘʥʠʝ, ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ, ʩʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ                                

ʠ ʣʠʪʝʨʘʪʫʨʳ, ʚ ʬʦʨʤʘʪʝ PDF. 

 

Abstract. Multimedia course of lectures `Regulations of the organization                       

of federal executive authorities` is a set of information and training materials that allow 

legal education in the field of administrative law and administrative process. This course 

was developed within the framework of the state budget study `Actual problems of public 

law in modern Russia`, carried out by employees and students of the Department                                     

of Public Law of the SSPS. It can be useful to a wide range of people interested in issues 

of administrative law and administrative process. The multimedia course of lectures 

includes a set of files: presentations of lectures in Power Point format (45 slides);                                           

title page, content, main part, list of used sources and literature, in PDF format.      

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸɼʄʀʅʀʉʊʈɸʊʀɺʅʆɽ ʇʈɸɺʆ, 

ɸɼʄʀʅʀʉʊʈɸʊʀɺʅʓʁ ʇʈʆʎɽʉʉ, ɸɼʄʀʅʀʉʊʈɸʊʀɺʅʓʁ ʈɽɻʃɸʄɽʅʊ, 

ɸɼʄʀʅʀʉʊʈɸʊʀɺʅʓɽ ʈɽɻʃɸʄɽʅʊʓ ʌɽɼɽʈɸʃʔʅʓʍ ʆʈɻɸʅʆɺ 

ʀʉʇʆʃʅʀʊɽʃʔʅʆʁ ɺʃɸʉʊʀ, ɸɼʄʀʅʀʉʊʈɸʊʀɺʅɸʗ ʇʈʆʎɽɼʋʈɸ, 
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ʇʆʅʗʊʀɽ ɸɼʄʀʅʀʉʊʈɸʊʀɺʅʆʁ ʇʈʆʎɽɼʋʈʓ, ɿɸʂʆʅʆɼɸʊɽʃʔʉʊɺʆ                   

ʆɹ ɸɼʄʀʅʀʉ 

 

Key words: ADMINISTRATIVE LAW, ADMINISTRATIVE PROCESS, 

ADMINISTRATIVE REGULATIONS, ADMINISTRATIVE REGULATIONS                              

OF FEDERAL EXECUTIVE AUTHORITIES, ADMINISTRATIVE PROCEDURE,                            

THE CONCEPT OF ADMINISTRATIVE PROCEDURE, LEGISLATION                                 

ON ADMINISTRATION 

 

1. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ, ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʠ 

ʦʛʨʘʥʠʯʝʥʠʷ 

ʄʫʣʴʪʠʤʝʜʠʡʥʳʡ ʢʫʨʩ ʣʝʢʮʠʡ άʈʝʛʣʘʤʝʥʪʳ ʦʨʛʘʥʠʟʘʮʠʠ ʬʝʜʝʨʘʣʴʥʳʭ 

ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠά ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʦʙʫʯʘʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʧʨʘʚʦʚʦʝ ʧʨʦʩʚʝʱʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʘʚʘ                                        

ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɼʘʥʥʳʡ ʢʫʨʩ ʨʘʟʨʘʙʦʪʘʥ ʚ ʨʘʤʢʘʭ ʛʦʩʙʶʜʞʝʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

άɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʧʫʙʣʠʯʥʦʛʦ ʧʨʘʚʘ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠά, 

ʚʳʧʦʣʥʷʝʤʦʛʦ ʩʦʪʨʫʜʥʠʢʘʤʠ ʠ ʩʪʫʜʝʥʪʘʤʠ ʢʘʬʝʜʨʳ άʇʫʙʣʠʯʥʦʛʦ ʧʨʘʚʘά 

ʉɻʋʇʉ.  ʄʫʣʴʪʠʤʝʜʠʡʥʳʡ ʢʫʨʩ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʢʘʯʝʩʪʚʝ 

ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʟʘʥʷʪʠʡ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 40.03.01 άʖʨʠʩʧʨʫʜʝʥʮʠʷά, ʧʦ ʜʠʩʮʠʧʣʠʥʝ 

άɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʧʨʘʚʦά, ʧʦ ʪʝʤʘʤ άʉʫʙʲʝʢʪʳ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʘʚʘά, 

άʌʦʨʤʳ ʠ ʤʝʪʦʜʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷά, άɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ 

ʧʨʦʮʝʩʩ ʚ ʈʌ. ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʧʨʦʮʝʜʫʨʳά ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʂʫʨʩ ʧʨʝʜʥʘʟʥʘʯʝʥ                    

ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʦʨʠʝʥʪʠʨʫʝʪ                          

ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʘʚʦʚʦʡ ʢʫʣʴʪʫʨʳ,                   

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʫʩʧʝʰʥʦ ʠʟʫʯʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʜʠʩʮʠʧʣʠʥʳ.                

ʆʥ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʣʠʮ, ʠʥʪʝʨʝʩʫʶʱʠʭʩʷ ʚʦʧʨʦʩʘʤʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʘʚʘ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

 ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʢʫʨʩʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʘʢʝʪ 

eor.stu.ru, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʦʙʫʯʝʥʠʝʤ                              
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ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʩʨʝʜʝ. ʇʦʜʢʣʶʯʝʥʠʝ ʚʥʝʰʥʠʭ ʩʩʳʣʦʢ ʥʘ ʨʝʩʫʨʩʳ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʟʘ ʩʯʝʪ ʧʨʠʚʣʝʯʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ. ʉʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʘʢʞʝ 

ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʢʦʥʪʨʦʣʷ ʫʩʧʝʚʘʝʤʦʩʪʠ.  

ʇʨʠ ʩʦʟʜʘʥʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʢʫʨʩʘ ʫʯʠʪʳʚʘʣʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ï 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʦʝ ʠ ʥʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʪʝʤʧʝ,                             

ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʙʳʩʪʨʦʛʦ ʜʦʩʪʫʧʘ ʦʙʫʯʘʝʤʳʭ                                    

ʢ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʜʘʥʥʦʛʦ ʢʫʨʩʘ ʷʚʣʷʶʪʩʷ: 

- ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʠʟʫʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ                              

ʚ ʦʙʣʘʩʪʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʘʚʘ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ; 

- ʧʨʦʠʟʚʝʜʝʥʠʝ ʦʮʝʥʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʘʚʦʚʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ                          

ʦʙ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʦʮʝʜʫʨʘʭ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 

- ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʘʚʦʚʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʘʚʘ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʃʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʨʘʩʧʦʣʦʞʝʥ ʚ ʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʫʣʷʭ ʢʫʨʩʘ, 

ʩʦʜʝʨʞʘʪ ʥʝʦʙʭʦʜʠʤʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʩʥʘʙʞʝʥ 

ʠʣʣʶʩʪʨʘʮʠʷʤʠ, ʩʭʝʤʘʤʠ ʠ ʙʠʙʣʠʦʛʨʘʬʠʝʡ. 

ʃʝʢʮʠʠ ʠ ʧʨʘʢʪʠʢʫʤʳ ʤʦʞʥʦ ʠʟʫʯʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʵʢʨʘʥʘ 

ʢʦʤʧʴʶʪʝʨʘ, ʣʠʙʦ ʩʦʭʨʘʥʷʪʴ ʥʘ ʣʦʢʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʜʣʷ ʨʘʩʧʝʯʘʪʢʠ                          

ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʦʟʥʘʢʦʤʣʝʥʠʷ. 

ʄʫʣʴʪʠʤʝʜʠʡʥʳʡ ʢʫʨʩ ʣʝʢʮʠʡ ʚʢʣʶʯʘʝʪ ʧʨʝʟʝʥʪʘʮʠʶ ʪʝʤʳ 

άʈʝʛʣʘʤʝʥʪʳ ʦʨʛʘʥʠʟʘʮʠʠ ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠά                  

ʚ ʬʦʨʤʘʪʝ Power Point (45 ʩʣʘʡʜʦʚ), ʙʠʙʣʠʦʛʨʘʬʠʶ ʚ ʬʦʨʤʘʪʝ PDF. 

 ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʩʣʘʡʜʘʭ ʦʪʨʘʞʝʥʳ ʨʘʟʜʝʣʳ ʢʫʨʩʘ (ʨʠʩ.1).  
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