
 
 

1 

ʄʀʅʀʉʊɽʈʉʊɺʆ ʅɸʋʂʀ ʀ ɺʓʉʐɽɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 
ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

 
ʌɽɼɽʈɸʃʔʅʆɽ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɽ ɹʖɼɾɽʊʅʆɽ 

ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɽ ʋʏʈɽɾɼɽʅʀɽ 
ɺʓʉʐɽɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

çɺʆʃɻʆɻʈɸɼʉʂʀʁ ɻʆʉʋɼɸʈʉʊɺɽʅʅʓʁ 
ʊɽʍʅʀʏɽʉʂʀʁ ʋʅʀɺɽʈʉʀʊɽʊè 

ʉʝʙʨʷʢʦʚʩʢʠʡ ʬʠʣʠʘʣ 
 
 
 
 
 

ʀʅʅʆɺɸʎʀʆʅʅʆɽ ʈɸɿɺʀʊʀɽ 
ʉʊʈʆʀʊɽʃʔʅʆɻʆ ʂʆʄʇʃɽʂʉɸ ʈɽɻʀʆʅɸ: 

ɿɸɼɸʏʀ, ʉʆʉʊʆʗʅʀɽ, ʇɽʈʉʇɽʂʊʀɺʓ 
 
 

ʄɸʊɽʈʀɸʃʓ 
III ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

ʉʝʙʨʷʢʦʚʩʢʦʛʦ ʬʠʣʠʘʣʘ 
ʌɻɹʆʋ ɺʆ çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè 
 
 

ʄʠʭʘʡʣʦʚʢʘ ï ɺʦʣʛʦʛʨʘʜ, 15 ʦʢʪʷʙʨʷ 2020 ʛ. 
 
 
 
 
 
 
 

ɺʦʣʛʦʛʨʘʜ 2020 
 



 
 

2 

ʋɼʂ 338.45:69(470.45) 
ɹɹʂ 65.31(2ʈ-4ɺʦʛ)-551 

ʀ66 
 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 
ʢʘʥʜ. ʩʦʮ. ʥʘʫʢ, ʜʦʮ. ʉ. ɽ. ʂʘʨʧʫʰʦʚʘ (ʦʪʚ. ʨʝʜʘʢʪʦʨ); 

ʘʢʘʜʝʤʠʢ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ, ʘʢʘʜʝʤʠʢ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 
ʘʢʘʜʝʤʠʠ çʂʦʥʪʝʥʘʥʪè, ʜ-ʨ ʭʠʤ. ʥʘʫʢ, ʧʨʦʬ. ɺ. ɸ. ɹʘʙʢʠʥ; 

ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʧʨʦʬ. ɺ. ɸ. ʂʘʙʘʥʦʚ;  
ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, ʧʨʦʬ. ʄ. ʂ. ɹʝʣʷʝʚ; 
ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, ʜʦʮ. ʊ. ɸ. ɿʘʙʘʟʥʦʚʘ 

 
ʈʝʮʝʥʟʝʥʪ: 

ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈʦʩʩʠʡʩʢʦʡ ʠʥʞʝʥʝʨʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, 
ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ. ɺ. ʊ. ʌʦʤʠʯʸʚ  

 
ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʝʛʠʦʥʘ: ʟʘʜʘʯʠ, 

ʩʦʩʪʦʷʥʠʝ, ʧʝʨʩʧʝʢʪʠʚʳ [ʊʝʢʩʪ] : ʤʘʪʝʨʠʘʣʳ III ɺʩʝʨʦʩ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ. 
ʉʝʙʨʷʢ. ʬʠʣ. ʌɻɹʆʋ ɺʆ çɺʦʣʛʦʛʨ. ʛʦʩ. ʪʝʭʥ. ʫʥ-ʪè, ʄʠʭʘʡʣʦʚʢʘ ï 
ɺʦʣʛʦʛʨʘʜ, 15 ʦʢʪ. 2020 ʛ. / ʨʝʜʢʦʣ.: ʉ. ɽ. ʂʘʨʧʫʰʦʚʘ (ʦʪʚ. ʨʝʜ.) [ʠ ʜʨ.] ; 
ʌʝʜʝʨ. ʛʦʩ. ʙʶʜʞ. ʦʙʨʘʟʦʚʘʪ. ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰ. ʦʙʨʘʟʦʚʘʥʠʷ çɺʦʣʛʦʛʨ. ʛʦʩ. 
ʪʝʭʥ. ʫʥ-ʪè, ʄʠʭʘʡʣʦʚʢʘ ï ɺʦʣʛʦʛʨʘʜ, 15 ʦʢʪ. 2020 ʛ. ï ɺʦʣʛʦʛʨʘʜ : ʀʟʜ-ʚʦ 
ɺʦʣɻʋ, 2020. ï 337 ʩ. 

ISBN 978-5-9669-2073-9 
ʆʧʫʙʣʠʢʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʪʨʫʜʥʠʢʦʚ ʉʌ ɺʦʣʛɻʊʋ ʟʘ 

2020 ʛʦʜ. ɺ ʤʘʪʝʨʠʘʣʘʭ ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ ʠ ʜʦʢʣʘʜʳ ʫʯʘʩʪʥʠʢʦʚ.  
ʉʙʦʨʥʠʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʩʦʠʩʢʘʪʝʣʝʡ, 

ʘʩʧʠʨʘʥʪʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʚʫʟʦʚ. 
 
 

 
ʋɼʂ 338.45:69(470.45) 

ɹɹʂ 65.31(2ʈ-4ɺʦʛ)-551 
 
 
 
 
ISBN 978-5-9669-2073-9 
 

 
É ɸʚʪʦʨʳ ʩʪʘʪʝʡ, 2020 
É ʌɻɹʆʋ ɺʆ çɺʦʣʛʦʛʨʘʜʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, 
ʉʝʙʨʷʢʦʚʩʢʠʡ ʬʠʣʠʘʣ, 2020 

ʀ66 

 
 



 
 

3 

ʋʯʘʩʪʥʠʢʠ ʢʦʥʬʝʨʝʥʮʠʠ 
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ʉʝʙʨʷʢʦʚʩʢʠʡ ʬʠʣʠʘʣ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 
ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ ï ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʝʤʠʠ, ʧʨʠʩʫʞʜʘʝʤʦʡ 
ʟʘ ʚʳʜʘʶʱʠʝʩʷ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʬʘʢʪʳ ʝʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. ɸ ʪʘʢʞʝ 
ʨʘʩʩʤʦʪʨʝʥʳ ʜʦʩʪʠʞʝʥʠʷ ʣʘʫʨʝʘʪʦʚ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ, ʠ ʦʧʨʝʜʝʣʝʥʘ ʠʭ ʨʦʣʴ ʚ 
ʵʢʦʥʦʤʠʢʝ. 

Annotation 
The article is dedicated to the Nobel Prize ï an international prize awarded for outstanding 

scientific research. The facts of its occurrence are presented.  The achievements of the Nobel Prize 
laureates are also considered, and their role in the economy is determined. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʅʦʙʝʣʝʚʩʢʘʷ ʧʨʝʤʠʷ; ʣʘʫʨʝʘʪʳ; ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ; ʚʢʣʘʜ; 
ʤʠʨʦʚʦʝ ʧʨʠʟʥʘʥʠʝ; ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ. 

Key words: Nobel Prize; laureates; Scientific research; contribution; world recognition; 
economic development. 

ʉʘʤʘʷ ʧʨʝʩʪʠʞʥʘʷ ʥʘʛʨʘʜʘ, ʦ ʢʦʪʦʨʦʡ ʤʝʯʪʘʶʪ ʫʯʝʥʳʝ ʩʦ ʚʩʝʛʦ ʤʠʨʘ ð
 ʅʦʙʝʣʝʚʩʢʘʷ ʧʨʝʤʠʷ. 

ʄʠʨ ʙʳ ʥʠʯʝʛʦ ʥʝ ʟʥʘʣ ʦ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ, ʘ ʥʘʫʢʘ ʥʝ ʠʤʝʣʘ ʙʳ ʪʘʢʦʛʦ 
ʭʦʨʦʰʝʛʦ ʩʪʠʤʫʣʘ ʜʣʷ ʨʘʟʚʠʪʠʷ, ʝʩʣʠ ʙʳ ʥʝ ʟʥʘʤʝʥʠʪʳʡ ʠʟʦʙʨʝʪʘʪʝʣʴ ɸʣʴʬʨʝʜ ʅʦʙʝʣʴ, 
ʟʘʧʘʪʝʥʪʦʚʘʚʰʠʡ ʙʦʣʝʝ 350 ʦʪʢʨʳʪʠʡ.ʆʥ ʝʱʝ ʧʨʠ ʞʠʟʥʠ ʚʩʝʨʴʝʟ ʟʘʜʫʤʘʣʩʷ ʦ ʪʦʤ, ʯʪʦ ʞʝ ʦ 
ʥʝʤ ʙʫʜʫʪ ʧʦʤʥʠʪʴ ʧʦʩʣʝʜʫʶʱʠʝ ʧʦʢʦʣʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʦʙʨʝʪʘʪʝʣʴ ʥʘʧʠʩʘʣ ʩʚʦʝ 
ʟʘʚʝʱʘʥʠʝ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ ʝʛʦ ʦʛʨʦʤʥʦʝ ʩʦʩʪʦʷʥʠʝ ʜʦʣʞʥʦ ʙʳʣʦ ʧʦʡʪʠ ʚ 
ʩʧʝʮʠʘʣʴʥʳʡ ʬʦʥʜ. ɿʘʜʘʯʘ ʵʪʦʛʦ ʬʦʥʜʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚʦ ʚʨʫʯʝʥʠʠ ʝʞʝʛʦʜʥʳʭ ʜʝʥʝʞʥʳʭ 
ʧʨʝʤʠʡ ʪʝʤ ʫʯʝʥʥʳʤ, ʢʦʪʦʨʳʝ ʩʜʝʣʘʣʠ ʥʘʠʙʦʣʝʝ ʚʝʩʦʤʳʡ ʚʢʣʘʜ ʚ ʥʘʫʯʥʦʝ ʨʘʟʚʠʪʠʝ. ʕʪʦ 
ʚʨʫʯʝʥʠʝ ʠ ʙʳʣʦ ʥʘʟʚʘʥʦ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʝʡ, ʢʦʪʦʨʘʷ ʩʫʱʝʩʪʚʫʝʪ ʩ 1901 ʛʦʜʘ ʠ 
ʫʩʧʝʰʥʦ ʧʨʦʚʦʜʠʪʩʷ ʜʦ ʥʘʰʠʭ ʜʥʝʡ. ʂʘʢ ʚʠʜʠʤ, ʅʦʙʝʣʴ ʩʜʝʣʘʣ ʟʘʤʝʯʘʪʝʣʴʥʫʶ 
ʠʥʚʝʩʪʠʮʠʶ ʩʚʦʠʭ ʩʨʝʜʩʪʚ ʠ ʥʝ ʪʦʣʴʢʦ ʚʦʰʝʣ ʚ ʠʩʪʦʨʠʶ, ʥʦ ʠ ʦʯʝʥʴ ʧʦʩʧʦʩʦʙʩʪʚʦʚʘʣ 
ʨʘʟʚʠʪʠʶ ʥʘʫʢʠ [1].  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʅʦʙʝʣʝʚʩʢʠʝ ʧʨʝʤʠʠ ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ 
ʧʨʝʩʪʠʞ ʠ ʦʢʘʟʳʚʘʶʪ ʣʘʫʨʝʘʪʘʤ ʟʥʘʯʠʪʝʣʴʥʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʞʝʛʦʜʥʦʡ ʧʨʝʤʠʝʡ, ʚʨʫʯʘʝʤʦʡ ʟʘ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 
ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʩʯʠʪʘʝʪʩʷ ʇʨʝʤʠʷ ʐʚʝʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʘʥʢʘ ʧʦ 
ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʥʘʫʢʘʤ ʧʘʤʷʪʠ ɸʣʴʬʨʝʜʘ ʅʦʙʝʣʷ, ʫʯʨʝʞʜʝʥʥʘʷ ʚ 1969 ʛʦʜʫ. ɼʘʥʥʘʷ 
ʅʦʙʝʣʝʚʩʢʘʷ ʧʨʝʤʠʷ ʩ ʤʦʤʝʥʪʘ ʝʝ ʩʦʟʜʘʥʠʷ ʠʤʝʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʩʫʞʜʘʪʴʩʷ 51 ʨʘʟ. ɽʝ 
ʣʘʫʨʝʘʪʘʤʠ ʩʪʘʥʦʚʠʣʠʩʴ 84 ʫʯʝʥʳʭ ï ʵʢʦʥʦʤʠʩʪʦʚ [2]. 

ʇʝʨʚʳʤʠ ʣʘʫʨʝʘʪʘʤʠ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ ʚ ʦʙʣʘʩʪʠ ʵʢʦʥʦʤʠʢʠ ʩʪʘʣʠ ʚ 1969 ʛʦʜʫ 
ʥʦʨʚʝʞʝʮ ʈʘʛʥʘʨ ʌʨʠʰ, ʨʘʟʨʘʙʦʪʘʚʰʠʡ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ çʥʘʮʠʦʥʘʣʴʥʳʭ ʩʯʝʪʦʚè, ʠ 
ʛʦʣʣʘʥʜʝʮ ʗʥ ʊʠʥʙʝʨʛʝʥ, ʘʚʪʦʨ ʪʝʦʨʠʠ çʦʧʪʠʤʘʣʴʥʦʛʦ ʩʪʨʦʷè. 
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ɽʜʠʥʩʪʚʝʥʥʳʤ ʞʝ ʩʦʚʝʪʩʢʠʤ ʫʯʝʥʳʤ ï ʣʘʫʨʝʘʪʦʤ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ ʚ ʦʙʣʘʩʪʠ 
ʵʢʦʥʦʤʠʢʠ ʩʪʘʣ ʚ 1975 ʛʦʜʫ ʃʝʦʥʠʜ ʂʘʥʪʦʨʦʚʠʯ, ʦʜʠʥ ʠʟ ʩʦʟʜʘʪʝʣʝʡ ʪʝʦʨʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ 
ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘʨʦʜʥʳʤ ʭʦʟʷʡʩʪʚʦʤ, ʘ ʪʘʢʞʝ ʪʝʦʨʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ. ʄʝʪʦʜ ʂʘʥʪʦʨʦʚʠʯʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʜʣʷ ʨʝʰʝʥʠʷ 
ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʬʘʥʝʨʳ, ʠ ʠʟʚʝʩʪʥʳʡ ʩʝʛʦʜʥʷ ʢʘʢ ʤʝʪʦʜ ʣʠʥʝʡʥʦʛʦ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʘʰʝʣ ʰʠʨʦʢʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚʦ ʚʩʝʤ ʤʠʨʝ [3-5]. 

ʄʥʦʛʠʝ ʫʯʝʥʳʝ ʩʪʨʝʤʠʣʠʩʴ ʚʥʝʩʪʠ ʩʚʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʚʢʣʘʜ ʚ ʵʢʦʥʦʤʠʢʫ. ʀʭ 
ʜʦʩʪʠʞʝʥʠʷ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ 
ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʷʚʣʝʥʠʡ; ʨʘʟʨʘʙʦʪʢʫ ʤʝʪʦʜʦʚ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥʩʦʚʳʤʠ ʨʠʩʢʘʤʠ; ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʤʦʥʝʪʘʨʥʦʡ ʠ ʬʠʩʢʘʣʴʥʦʡ 
ʧʦʣʠʪʠʢʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʦʙʤʝʥʥʳʭ ʢʫʨʩʘʭ; ʠʟʫʯʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ; ʧʦʠʩʢ 
ʩʧʦʩʦʙʦʚ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʙʝʜʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʣʶʜʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʟʘ 
ʯʝʨʪʦʡ ʙʝʜʥʦʩʪʠ. ʇʦʤʠʤʦ ʩʢʘʟʘʥʥʦʛʦ, ʥʘʫʯʥʳʝ ʜʝʷʪʝʣʠ ʠʟʫʯʘʣʠʚʣʠʷʥʠʝ ʬʘʢʪʦʨʘ ʚʨʝʤʝʥʠ 
ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʧʦʣʠʪʠʢʫ, ʟʘʥʠʤʘʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʜʚʠʞʫʱʠʭ ʩʠʣ ʜʝʣʦʚʳʭ ʮʠʢʣʦʚ, 
ʘʥʘʣʠʟʦʤ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʧʨʠ ʧʦʤʦʱʠ ʪʝʦʨʠʠ ʠʛʨ, ʤʦʜʝʣʠʨʦʚʘʣʠ ʧʦʚʝʜʝʥʠʷ 
ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ ʩ ʘʜʘʧʪʠʚʥʳʤʠ ʦʞʠʜʘʥʠʷʤʠ, ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩʝʛʤʝʥʪʳ ʨʳʥʢʘ ʩ 
ʮʝʣʴʶ ʧʦʠʩʢʘ ʩʚʦʙʦʜʥʳʭ ʨʳʥʦʯʥʳʭ ʥʠʰ ʠ ʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʨʦʜʘʞ ʠ ʪ.ʜ. [6-7]. 
    ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʥʦʚʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʜʝʡ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʩʝ ʙʦʣʴʰʝ ʦʚʣʘʜʝʚʘʣʦ 
ʤʘʩʩʘʤʠ, ʩʪʘʥʦʚʠʣʦʩʴ ʜʚʠʞʫʱʠʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʠ, ʥʝʩʦʤʥʝʥʥʦ, ʚʝʣʦ ʢ ʠʟʤʝʥʝʥʠʶ ʚ 
ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʘʭ ʤʠʨʘ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘ ʚʳʜʘʶʱʠʝʩʷ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʟʦʙʨʝʪʝʥʠʷ ʠʣʠ ʢʨʫʧʥʳʡ 
ʚʢʣʘʜ ʚ ʵʢʦʥʦʤʠʢʫ ʠʣʠ ʨʘʟʚʠʪʠʝ ʦʙʱʝʩʪʚʘ ʝʞʝʛʦʜʥʦ ʧʨʠʩʫʞʜʘʣʘʩʴ ʠ ʧʦ ʩʝʡ ʜʝʥʴ 
ʚʨʫʯʘʝʪʩʷ ʅʦʙʝʣʝʚʩʢʘʷ ʧʨʝʤʠʷ ʧʦ ʵʢʦʥʦʤʠʢʝ, ʠʟʚʝʩʪʥʘʷ ʚʩʝʤʫ ʤʠʨʫ. 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʧʨʝʤʠʠ, ʥʘʟʚʘʥʥʳʝ ʧʦ ʠʤʝʥʠ ʠʭ ʫʯʨʝʜʠʪʝʣʷ ʰʚʝʜʩʢʦʛʦ ʠʥʞʝʥʝʨʘ-
ʭʠʤʠʢʘ ɸʣʴʬʨʝʜʘ ɹʝʨʥʭʘʨʜʘ ʅʦʙʝʣʷ ʟʥʘʤʝʥʠʪʳ ʥʝ ʪʦʣʴʢʦ ʩʚʦʠʤ ʙʦʛʘʪʳʤ ʜʝʥʝʞʥʳʤ 
ʬʦʥʜʦʤ, ʥʦ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʚʦʝʡ ʧʨʝʩʪʠʞʥʦʩʪʴʶ. ʃʘʫʨʝʘʪ, ʢʦʪʦʨʦʤʫ ʧʨʠʩʫʞʜʘʶʪ 
ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʣʫʯʘʝʪ ʤʠʨʦʚʦʝ ʧʨʠʟʥʘʥʠʝ, ʧʦʜʜʝʨʞʢʫ ʩʦ 
ʩʪʦʨʦʥʳ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʘ ʠʭ ʤʥʝʥʠʝ ʩʯʠʪʘʝʪʩʷ ʦʯʝʥʴ ʚʝʩʦʤʳʤ ʚ ʦʙʱʝʩʪʚʝ [2-3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʦʙʝʣʝʚʩʢʠʝ ʣʘʫʨʝʘʪʳʩʳʛʨʘʣʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʢʝ. 
ʆʥʠ ʚʥʝʩʣʠ ʦʛʨʦʤʥʳʡ ʚʢʣʘʜ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʟʚʠʪʠʝ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʤʳʩʣʠ, ʥʦ ʚ 
ʠʟʫʯʝʥʠʝ ʨʳʥʦʯʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚ ʘʥʘʣʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ 
ʵʢʦʥʦʤʠʢʠ, ʚ ʨʘʟʨʘʙʦʪʢʫ ʤʥʦʞʝʩʪʚʘ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 
ʦʙʣʘʩʪʷʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʘʫʢʠ. ɼʘʞʝ ʩʝʛʦʜʥʷ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 
ʨʘʟʚʠʪʠʷ, ʠʟʫʯʝʥʠʝ ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʣʘʫʨʝʘʪʦʚ ʧʨʝʤʠʠ ʧʘʤʷʪʠ ɸʣʴʬʨʝʜʘ ʅʦʙʝʣʷ ʧʦ 
ʵʢʦʥʦʤʠʢʝ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦ [8-10]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʢ ʩʦʞʘʣʝʥʠʶ, ʫʞʝ ʜʦʚʦʣʴʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ 
ʚʨʝʤʷ ʧʨʝʩʪʠʞ ʥʘʫʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʵʢʦʥʦʤʠʢʠ, ʚ ʈʦʩʩʠʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʜʦʨʚʘʥʥʦʤ 
ʩʦʩʪʦʷʥʠʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʜʥʷʪʴ ʥʘʫʢʫ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ, ʥʘ 
ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʝʥʷʪʴ ʩʠʩʪʝʤʫ ʮʝʥʥʦʩʪʝʡ. ɿʚʘʥʠʝ ʫʯʝʥʦʛʦ ʜʦʣʞʥʦ ʩʪʘʪʴ 
ʫʚʘʞʘʝʤʳʤ, ʦʙʱʝʩʪʚʫ ʩʣʝʜʫʝʪ ʧʦ ʜʦʩʪʦʠʥʩʪʚʫ ʦʮʝʥʠʚʘʪʴ ʨʘʙʦʪʫ ʥʘʫʯʥʳʭ ʜʝʷʪʝʣʝʡ.  

ɽʩʣʠ ʧʦʧʳʪʘʪʴʩʷ ʜʦʢʦʧʘʪʴʩʷ ʜʦ ʩʫʪʠ, ʪʦ ʚʝʜʴ ʥʘ ʩʘʤʦʤ ʞʝ ʜʝʣʝ ʚ ʈʦʩʩʠʠ ʥʝʤʘʣʦ 
ʪʘʣʘʥʪʣʠʚʳʭ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ ʚʳʚʝʩʪʠ ʵʢʦʥʦʤʠʢʫ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ. ʇʨʠ 
ʩʦʜʝʡʩʪʚʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʦʥʠ, ʥʝʩʦʤʥʝʥʥʦ, ʧʨʠʚʝʜʫʪ ʩʪʨʘʥʫ ʢ ʫʩʧʝʰʥʦʤʫ ʨʘʟʚʠʪʠʶ, ʪʦʣʴʢʦ 
ʚ ʥʠʭ ʥʫʞʥʦ ʚʝʨʠʪʴ, ʧʦʤʥʠʪʴ, ʯʪʦ ʦʪ ʥʠʭ ʟʘʚʠʩʠʪ ʥʘʰʝ ʙʫʜʫʱʝʝ. ʆʩʦʙʝʥʥʦ ʩʝʡʯʘʩ ʩ 
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ʌʝʜʝʨʘʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʩʪʘʥʜʘʨʪ (ʌɻʆʉ) ʚʦ ʛʣʘʚʫ ʫʛʣʘ 
ʩʪʘʚʠʪ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʦʙʫʯʘʶʱʝʛʦʩʷ. ɼʘʥʥʘʷ ʟʘʜʘʯʘ ʪʨʝʙʫʝʪ ʦʪ ʫʯʠʪʝʣʷ ʥʦʚʦʛʦ 
ʧʦʜʭʦʜʘ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. ʋʯʠʪʝʣʴ ʥʝ ʧʨʝʧʦʜʥʦʩʠʪ ʛʦʪʦʚʦʝ ʟʥʘʥʠʝ, ʘ 
ʩʪʨʦʠʪ ʥʘ ʫʨʦʢʘʭ ʪʘʢʫʶ ʩʠʪʫʘʮʠʶ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʡ ʦʙʫʯʘʶʱʠʝʩʷ ʩʘʤʠ ʫʯʘʪʩʷ ʥʘʭʦʜʠʪʴ 
ʧʨʝʜʤʝʪ ʠʟʫʯʝʥʠʷ, ʠʩʩʣʝʜʦʚʘʪʴ ʝʛʦ, ʩʨʘʚʥʠʚʘʪʴ ʩ ʫʞʝ ʠʤʝʶʱʠʤʩʷ ʦʧʳʪʦʤ, ʬʦʨʤʫʣʠʨʦʚʘʪʴ 
ʩʦʙʩʪʚʝʥʥʦʝ ʦʧʠʩʘʥʠʝ [1]. 

ʉʦʟʜʘʥʠʝ ʧʦʜʦʙʥʦʡ ʫʯʝʙʥʦʡ ʩʠʪʫʘʮʠʠ ʩʪʨʦʠʪʩʷ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʥʳʭ ʠ 
ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʯʝʥʠʢʦʚ, ʩʪʝʧʝʥʠ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ 
ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ (ʋʋɼ), ʩʧʝʮʠʬʠʢʠ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ. ʊʘʢ, ʝʩʣʠ ʚ ʩʪʘʨʰʠʭ ʢʣʘʩʩʘʭ 
ʤʦʞʥʦ ʦʧʝʨʠʨʦʚʘʪʴ ʫʞʝ ʥʘʢʦʧʣʝʥʥʳʤʠ ʟʥʘʥʠʷʤʠ, ʪʦ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʫʯʝʙʥʳʝ 
ʩʠʪʫʘʮʠʠ ʩʪʨʦʷʪʩʷ ʥʘ ʦʩʥʦʚʝ ʥʘʙʣʶʜʝʥʠʡ, ʞʠʪʝʡʩʢʦʛʦ ʦʧʳʪʘ, ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 
ʚʦʩʧʨʠʷʪʠʷ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʦʙʫʯʝʥʠʠ ʩʪʘʥʦʚʠʪʩʷ ʩʦʙʳʪʠʝʤ ʜʣʷ ʦʙʫʯʘʶʱʝʛʦʩʷ [2]. 

ʉʦʙʳʪʠʝ ï ʵʪʦ ʤʝʨʦʧʨʠʷʪʠʝ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʥʘʷ 
ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʤʝʥʠʷ ʜʝʡʩʪʚʦʚʘʪʴ. ʉʦʙʳʪʠʝ ʤʦʞʝʪ ʙʳʪʴ ʩʪʘʨʪʦʚʳʤ, 
ʧʨʦʝʢʪʠʨʦʚʦʯʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʤ ʠ ʠʪʦʛʦʚʳʤ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʩʦʙʳʪʠʷ ʩʦʦʪʥʦʩʷʪʩʷ ʩ 
ʦʩʥʦʚʥʳʤʠ ʪʠʧʘʤʠ ʫʨʦʢʦʚ ʧʦ ʌɻʆʉ (ʩʤ. ʨʠʩ.1). 

 

 
ʈʠʩ 1. ʄʦʜʝʣʴ ʫʨʦʢʘ-ʩʦʙʳʪʠʷ ʧʦ ʌɻʆʉ 

 
ʉʪʘʨʪʦʚʦʝ ʩʦʙʳʪʠʝ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʧʳʪʘ, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʚ ʧʦʠʩʢʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ 
ʧʨʦʙʣʝʤ. ɽʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʨʦʢ ʦʪʢʨʳʪʠʷ ʥʦʚʦʛʦ ʟʥʘʥʠʷ(ʪʠʧ ʫʨʦʢʘ ˉ1) ï ʫʨʦʢ, ʥʘ 
ʢʦʪʦʨʦʤ ʫʯʠʪʝʣʴ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦ-ʚʦʟʤʦʞʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʦʩʚʦʝʥʠʷ 
ʫʯʘʱʠʤʠʩʷ ʧʨʝʜʤʝʪʥʦʛʦ ʟʥʘʥʠʷ ʯʝʨʝʟ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ʇʨʦʝʢʪʠʨʦʚʦʯʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʝ ʩʦʙʳʪʠʝ ï ʝʛʦ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 
ʫʩʣʦʚʠʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʧʳʪʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʦʙʣʝʤʥʦʡ ʦʙʣʘʩʪʠ 
ʧʨʦʮʝʩʩʦʚ ʦʙʫʯʝʥʠʷ, ʚʦʩʧʠʪʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʙʫʯʘʶʱʝʛʦʩʷ ʚ ʩʠʩʪʝʤʝ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 
ɽʤʫ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʚʘ ʪʠʧʘ ʫʨʦʢʘ ʧʦ ʌɻʆʉ. ʋʨʦʢ ʦʪʨʘʙʦʪʢʠ ʫʤʝʥʠʡ ʠ ʨʝʬʣʝʢʩʠʠ (ʪʠʧ 
ʫʨʦʢʘ ˉ2)ï ʵʪʦʫʨʦʢ, ʥʘ ʢʦʪʦʨʦʤ ʩʦʟʜʘʝʪʩʷ ʩʨʝʜʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʫʯʘʱʠʤʩʷ ʟʘ ʢʦʨʦʪʢʠʡ 
ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʧʦʣʫʯʠʪʴ ʥʦʚʳʡ ʦʧʳʪ, ʨʘʟʚʠʪʴ ʫʤʝʥʠʷ ʠ ʦʪʨʘʙʦʪʘʪʴ ʥʘʚʳʢʠ. ʋʨʦʢ 
ʦʙʱʝʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ(ʪʠʧ ʫʨʦʢʘ ˉ3) ï ʵʪʦʫʨʦʢ, ʥʘ ʢʦʪʦʨʦʤ ʫʯʘʱʠʝʩʷ 
ʦʩʚʘʠʚʘʶʪ ʤʝʪʦʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʠʦʙʨʝʪʘʶʪ ʦʧʳʪ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ, 
ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʘʥʘʣʠʟ, ʩʪʨʫʢʪʫʨʠʟʘʮʠʶ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʠ ʦʙʦʙʱʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ). 

ʀʪʦʛʦʚʦʝ ʩʦʙʳʪʠʝ ʧʨʦʚʦʜʠʪʩʷ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʧʳʪʘ, 
ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʩʘʤʦʧʦʟʥʘʥʠʶ, ʧʨʦʚʝʜʝʥʠʠ ʩʘʤʦʢʦʥʪʨʦʣʷ, 
ʩʘʤʦʦʮʝʥʢʠ, ʚ ʪ.ʯ. ʚ ʢʚʘʟʠʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʩʦʙʳʪʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʫʨʦʢʫ ʨʘʟʚʠʚʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ(ʪʠʧ ʫʨʦʢʘ ˉ4) ï ʵʪʦ ʫʨʦʢ, ʥʘ ʢʦʪʦʨʦʤ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ 
ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ ʠ ʩʘʤʦʘʥʘʣʠʟʘ ʫʯʝʥʠʢʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʠʩʪʝʤʳ ʜʝʡʩʪʚʠʡ, 
ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʦʧʝʨʘʮʠʦʥʥʳʡ ʢʨʠʪʝʨʠʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʧʨʘʚʠʣʴʥʦʩʪʠ ʠ ʧʦʣʥʦʪʳ 
ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʨʦʢ, ʦʩʪʘʝʪʩʷ ʦʩʥʦʚʥʦʡ ʝʜʠʥʠʮʝʡ ʦʙʫʯʘʶʱʝʛʦ ʧʨʦʮʝʩʩʘ. ʆʜʥʘʢʦ ʩ 
ʧʦʟʠʮʠʡ ʩʦʙʳʪʠʡʥʦʛʦ ʧʦʜʭʦʜʘ, ʯʪʦʙʳ ʫʨʦʢ ʷʚʣʷʣʩʷ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʬʦʨʤ ʨʝʘʣʠʟʘʮʠʠ 
ʌɻʆʉ, ʪʨʝʙʫʝʪʩʷ ʧʦʠʩʢ ʠ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ, ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ [4]. 

 
ʊʠʧ ʫʨʦʢʘ ˉ 1.ʋʨʦʢ ʦʪʢʨʳʪʠʷ ʥʦʚʦʛʦ ʟʥʘʥʠʷ. 
ɽʛʦ ʦʩʥʦʚʥʘʷ ʮʝʣʴ ï ʥʘʫʯʠʪʴ ʫʯʘʱʠʭʩʷ ʥʦʚʳʤ ʩʧʦʩʦʙʘʤ ʥʘʭʦʞʜʝʥʠʷ ʟʥʘʥʠʷ, ʚʚʝʩʪʠ 

ʥʦʚʳʝ ʧʦʥʷʪʠʷ ʠ ʪʝʨʤʠʥʳ. 
ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʵʪʘ ʮʝʣʴ ʙʳʣʘ ʨʝʘʣʴʥʦ ʜʦʩʪʠʛʥʫʪʘ, ʘ ʥʝ ʩʚʝʜʝʥʘ ʢ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʧʝʨʝʜʘʯʝ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʫʯʠʪʝʣʷ ʢ ʫʯʘʱʠʤʩʷ, ʫʨʦʢ ʜʦʣʞʝʥ ʩʪʘʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʫʯʝʥʠʢʘ 
ʉʆɹʓʊʀɽʄ, ʢʦʪʦʨʦʝ ʫʜʠʚʣʷʝʪ, ʠʥʪʨʠʛʫʝʪ, ʚʦʦʜʫʰʝʚʣʷʝʪ, ʧʨʦʚʦʮʠʨʫʝʪ. ɽʱʝ 
ɸʥʘʪʦʣʴ ʌʨʘʥʩ ʩʢʘʟʘʣ: çʏʪʦʙʳ ʧʝʨʝʚʘʨʠʚʘʪʴ ʟʥʘʥʠʷ, ʥʘʜʦ ʧʦʛʣʦʱʘʪʴ ʠʭ ʩ ʘʧʧʝʪʠʪʦʤè. 
ʆʙʦʩʪʨʠʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʘʧʧʝʪʠʪ ʫʯʘʱʠʭʩʷ ʧʦʤʦʛʘʝʪ ʥʝʦʙʳʯʥʘʷ ʬʦʨʤʘ ʫʨʦʢʘ: ʫʨʦʢ-
ʠʩʩʣʝʜʦʚʘʥʠʝ, ʫʨʦʢ ʧʨʦʝʢʪʦʚ, ʵʢʩʢʫʨʩʠʷ, ʢʚʝʩʪ, ʤʦʟʛʦʚʦʡ ʰʪʫʨʤ, ʫʨʦʢ ʪʚʦʨʯʝʩʪʚʘ, 
ʜʠʩʢʫʩʩʠʷ ʚ ʬʦʨʤʝ ʪʦʢ-ʰʦʫ ʠ ʪ. ɼ. 

ʅʘʧʨʠʤʝʨ, ʥʘ ʫʨʦʢʝ ʦʪʢʨʳʪʠʷ ʥʦʚʦʛʦ ʟʥʘʥʠʷ ʚ 8 ʢʣʘʩʩʝ ʧʦ ʪʝʤʝ çʉʚʷʟʴ ʤʝʞʜʫ 
ʩʢʦʨʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʤʦʣʝʢʫʣ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡè (ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ ʃ.ɸ. ʇʨʦʷʥʝʥʢʦʚʦʡ 
[3]), ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʫʯʘʱʠʝʩʷ çéʜʦʣʞʥʳ ʫʩʚʦʠʪʴ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʙʝʩʧʦʨʷʜʦʯʥʦʛʦ ʜʚʠʞʝʥʠʷ 
ʤʦʣʝʢʫʣ ʩʚʷʟʘʥʘ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʪʝʣʘ, - ʯʝʤ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʘ, ʪʝʤ ʙʳʩʪʨʝʝ ʜʚʠʞʫʪʩʷ 
ʤʦʣʝʢʫʣʳ; ʠʟ-ʟʘ ʵʪʦʛʦ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʜʠʬʬʫʟʠʷ ʠ ʠʩʧʘʨʝʥʠʝ ʧʨʦʠʩʭʦʜʷʪ 
ʙʳʩʪʨʝʝ, ʙʨʦʫʥʦʚʩʢʦʝ ʜʚʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʝʝ, ʘ ʜʘʚʣʝʥʠʝ ʛʘʟʘ ʚʳʰʝè(ʩʦʜʝʨʞʘʪʝʣʴʥʘʷ ʮʝʣʴ 
ʫʨʦʢʘ), ʫʯʠʪʝʣʴ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʪʘʢʠʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʧʨʠʝʤʘ çʤʦʟʛʦʚʦʡ ʰʪʫʨʤè, ʢʘʢ ʯʘʩʪʠʯʥʦ-ʧʦʠʩʢʦʚʘʷ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ. ʂʘʞʜʳʡ ʠʟ 
ʫʯʝʥʠʢʦʚ ʧʨʦʭʦʜʠʪ ʪʘʢʠʝ ʵʪʘʧʳ ʫʨʦʢʘ, ʢʘʢ ʵʪʘʧ ʤʦʪʠʚʘʮʠʠ (ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ) ʢ ʫʯʝʙʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʫʨʦʚʥʝ çʭʦʯʫè, çʥʘʜʦè, çʤʦʛʫè; ʵʪʘʧ ʘʢʪʫʘʣʠʟʘʮʠʠ ʠ ʬʠʢʩʠʨʦʚʘʥʠʷ 
ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʟʘʪʨʫʜʥʝʥʠʷ ʚ ʧʨʦʙʥʦʤ ʜʝʡʩʪʚʠʠ; ʵʪʘʧ ʚʳʷʚʣʝʥʠʷ ʤʝʩʪʘ ʠ 
ʧʨʠʯʠʥʳ ʟʘʪʨʫʜʥʝʥʠʡ; ʵʪʘʧ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʝʢʪʘ ʚʳʭʦʜʘ ʠʟ ʩʦʟʜʘʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ; 
ʵʪʘʧ ʧʝʨʚʠʯʥʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʩ ʧʨʦʛʦʚʘʨʠʚʘʥʠʝʤ ʚʦ ʚʥʝʰʥʝʡ ʨʝʯʠ; ʵʪʘʧ 
ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʧʨʦʚʝʨʢʦʡ ʧʦ ʵʪʘʣʦʥʫ. ʇʨʠ ʵʪʦʤ ʨʝʘʣʠʟʫʝʪʩʷ 
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ʜʝʷʪʝʣʴʥʦʩʪʥʘʷ ʮʝʣʴ ʫʨʦʢʘ (çʥʘʫʯʠʪʴʩʷ ʧʦʣʫʯʘʪʴ ʫʢʘʟʘʥʥʳʡ ʥʘʫʯʥʳʡ ʬʘʢʪ, ʦʙʲʷʩʥʷʪʴ 
ʢʦʥʢʨʝʪʥʳʝ ʩʠʪʫʘʮʠʠè [3]). ʅʘ ʦʩʪʘʚʰʠʭʩʷ ʜʚʫʭ ʵʪʘʧʘʭ ʫʨʦʢʘ ʫʯʠʪʝʣʴ ʤʝʥʷʝʪ ʦʩʥʦʚʥʦʡ 
ʧʨʠʝʤ ʚʝʜʝʥʠʷ ʫʨʦʢʘ. ʊʘʢ, ʥʘ ʵʪʘʧʝ ʚʢʣʶʯʝʥʠʷ ʚ ʩʠʩʪʝʤʫ ʟʥʘʥʠʡ ʠ ʧʦʚʪʦʨʝʥʠʷ, ʚ ʭʦʜʝ 
ʢʦʪʦʨʦʛʦ ʫʯʝʥʠʢʠ ʧʨʠ ʧʦʤʦʱʠ ʫʯʠʪʝʣʷ ʬʠʢʩʠʨʫʶʪ ʧʦʣʫʯʝʥʥʦʝ ʟʥʘʥʠʝ, ʨʘʩʩʤʘʪʨʠʚʘʶʪ, 
ʢʘʢ ʥʦʚʦʝ ʟʥʘʥʠʝ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʩʠʩʪʝʤʫ ʨʘʥʝʝ ʠʟʫʯʝʥʥʦʛʦ, ʧʨʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʚʦʜʷʪ 
ʧʦʣʫʯʝʥʥʳʡ ʥʘʚʳʢ ʜʦ ʘʚʪʦʤʘʪʠʟʤʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ (ʪ.ʝ. ʛʦʪʦʚʷʪʩʷ ʢ ʜʘʣʴʥʝʡʰʝʤʫ 
ʧʦʛʨʫʞʝʥʠʶ ʚ ʪʝʤʫ), ʩʦʩʪʘʚʣʷʝʪʩʷ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʢʨʦʩʩʚʦʨʜ ʩ ʧʦʤʦʱʴʶ ʦʥ-ʣʘʡʥ 
ʨʝʜʘʢʪʦʨʘ çʌʘʙʨʠʢʘ ʢʨʦʩʩʚʦʨʜʦʚè [5]). ɸ ʥʘ ʵʪʘʧʝ ʨʝʬʣʝʢʩʠʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ 
ʫʨʦʢʝ (ʫʯʝʥʠʢʠ ʩʦʦʪʥʦʩʷʪ ʮʝʣʠ, ʢʦʪʦʨʳʝ ʦʥʠ ʩʪʘʚʠʣʠ ʥʘ ʫʨʦʢʝ ʠ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʝʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ) ʩʦʩʪʘʚʣʷʝʪʩʷ çʣʝʩʪʥʠʮʘ ʫʩʧʝʭʘè. 

ʊʠʧ ʫʨʦʢʘ ˉ 2.ʋʨʦʢ ʦʪʨʘʙʦʪʢʠ ʫʤʝʥʠʡ ʠ ʨʝʬʣʝʢʩʠʠ. 
ʆʩʦʙʝʥʥʦʩʪʴʶ ʫʨʦʢʘ ʵʪʦʛʦ ʪʠʧʘ ʷʚʣʷʝʪʩʷ ʬʠʢʩʠʨʦʚʘʥʠʝ ʠ ʧʨʝʦʜʦʣʝʥʠʝ ʫʯʘʱʠʤʠʩʷ 

ʟʘʪʨʫʜʥʝʥʠʡ ʚ ʩʦʙʩʪʚʝʥʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʷʭ. ʋʯʘʱʠʤʩʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 
ʬʦʨʤʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʦʧʳʪ: ʨʘʟʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, 
ʥʘʡʪʠ ʩʚʦʠ ʦʰʠʙʢʠ, ʧʦʥʷʪʴ ʠʭ ʧʨʠʯʠʥʫ ʠ ʠʩʧʨʘʚʠʪʴ, ʦʙʦʙʱʠʪʴ ʠ ʦʪʨʘʙʦʪʘʪʴ ʨʘʟʣʠʯʥʳʝ 
ʩʧʦʩʦʙʳ ʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʫʙʝʜʠʪʴʩʷ ʚ ʠʭ ʧʨʘʚʠʣʴʥʦʩʪʠ.   

ɺ ʩʚʦʝʡ ʦʩʥʦʚʝ ʫʨʦʢʠ ʦʪʨʘʙʦʪʢʠ ʫʤʝʥʠʡ ʠ ʨʝʬʣʝʢʩʠʠ ʠʤʝʶʪ ʧʨʠʥʮʠʧʳ, ʧʨʠʝʤʳ, 
ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ, ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʫʯʠʪʝʣʷʤʠ ʥʘ ʫʨʦʢʘʭ ʨʝʰʝʥʠʷ 
ʟʘʜʘʯ, ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪʘʭ ʠ ʧʨʘʢʪʠʢʫʤʘʭ. 

ʆʜʥʘʢʦ, ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʢʣʘʩʩʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʠ ʟʘʜʘʯʠ ʤʘʣʦ ʠʥʪʝʨʝʩʥʳ 
ʧʦʜʘʚʣʷʶʱʝʤʫ ʙʦʣʴʰʠʥʩʪʚʫ ʫʯʘʱʠʭʩʷ. ʇʦʵʪʦʤʫ ʉʆɹʓʊʀɽʄ ʜʣʷ ʥʠʭ ʩʪʘʥʦʚʷʪʩʷ ʪʘʢʠʝ 
ʪʠʧʳ ʟʘʜʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʦʪʨʘʞʘʶʪʩʷ ʩʠʪʫʘʮʠʠ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ, ʙʳʪʦʚʳʝ ʧʨʦʙʣʝʤʳ ʠ 
ʣʠʯʥʳʝ ʠʥʪʝʨʝʩʳ ʫʯʘʱʠʭʩʷ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʢʦʥʪʝʢʩʪʥʳʝ ʟʘʜʘʯʠ, ʧʨʦʝʢʪʳ, ʢʝʡʩʳ, ʵʩʩʝ, 
ʨʝʮʝʥʟʠʠ, ʩʠʢʚʝʡʥʳ ʠ ʧʨ. 

ʇʨʠʤʝʨ ʢʦʥʪʝʢʩʪʥʦʡ ʟʘʜʘʯʠ ʧʦ ʘʩʪʨʦʥʦʤʠʠ: ɺ ʜʝʪʩʢʦʡ ʩʢʘʟʢʝ ʂ. ʏʫʢʦʚʩʢʦʛʦ 
çʂʨʘʜʝʥʥʦʝ ʩʦʣʥʮʝè ʥʝʭʦʨʦʰʠʡ ʢʨʦʢʦʜʠʣ ʩʦʣʥʮʝ ʧʨʦʛʣʦʪʠʣ. ʂʘʢʦʝ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʝ 
ʷʚʣʝʥʠʝ ʧʦʩʣʫʞʠʣʦ ʧʨʦʦʙʨʘʟʦʤ ʪʘʢʦʛʦ çʢʨʦʢʦʜʠʣʘè? ʂʘʢ ʯʘʩʪʦ ʧʨʦʠʩʭʦʜʷʪ ʪʘʢʠʝ 
ʷʚʣʝʥʠʷ? 

ʊʠʧ ʫʨʦʢʘ ˉ 3. ʋʨʦʢ ʦʙʱʝʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ.  
ɻʣʘʚʥʘʷ ʮʝʣʴ ʪʘʢʦʛʦ ʪʠʧʘ ʫʨʦʢʦʚ ï ʧʦʩʪʨʦʝʥʠʝ ʫʯʘʱʠʤʠʩʷ ʦʙʦʙʱʝʥʥʳʭ ʤʦʜʝʣʝʡ 

ʧʨʝʜʤʝʪʥʳʭ ʟʥʘʥʠʡ. ʆʥʠ ʜʦʣʞʥʳ ʧʦʤʦʛʘʪʴ ʫʯʘʱʠʤʩʷ ʬʦʨʤʠʨʦʚʘʪʴ ʮʝʣʦʩʪʥʦʝ ʥʘʫʯʥʦʝ 
ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʷʚʣʝʥʠʷʭ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ; ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚʥʫʪʨʠʧʨʝʜʤʝʪʥʳʝ ʠ 
ʤʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʦʥʷʪʠʷʤʠ, ʟʘʢʦʥʘʤʠ, ʠʜʝʷʤʠ ʠ ʪʝʦʨʠʷʤʠ; ʚʳʨʘʙʘʪʳʚʘʪʴ 
ʥʦʨʤʳ ʠ ʦʩʚʦʠʪʴ ʤʝʪʦʜʳ ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʩʪʨʫʢʪʫʨʠʟʘʮʠʶ, 
ʘʥʘʣʠʟ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʠ ʦʙʦʙʱʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ; ʚʩʪʨʘʠʚʘʪʴ ʥʦʚʦʝ ʟʥʘʥʠʝ ʚ ʩʪʨʫʢʪʫʨʫ 
ʫʞʝ ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ ʦʧʳʪʘ 

ʅʘʠʙʦʣʝʝ ʩʦʙʳʪʠʡʥʳʤʠ ʜʣʷ ʫʯʘʱʠʭʩʷ ʬʦʨʤʘʤʠ ʫʨʦʢʦʚ ʦʙʱʝʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ 
ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʷʚʣʷʶʪʩʷ: ʦʙʟʦʨʥʳʝ ʠ ʤʝʞʧʨʝʜʤʝʪʥʳʝ ʣʝʢʮʠʠ, ʢʦʥʬʝʨʝʥʮʠʠ, 
ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʠʛʨʳ ʚ ʬʦʨʤʝ ʚʠʢʪʦʨʠʥ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʦʨʝʚʥʦʚʘʥʠʡ, ʦʙʩʫʞʜʝʥʠʝ 
ʩʦʜʝʨʞʘʥʠʷ ʩʦʚʤʝʩʪʥʦ ʧʨʦʩʤʦʪʨʝʥʥʳʭ ʬʠʣʴʤʦʚ ʠ ʩʦʚʤʝʩʪʥʦ ʧʨʦʯʠʪʘʥʥʳʭ ʢʥʠʛ. 

ʊʨʫʜʥʦʩʪʠ ʥʘ ʫʨʦʢʘʭ ʦʙʱʝʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʜʣʷ ʫʯʘʱʠʭʩʷ ʩʚʷʟʘʥʳ 
ʚ ʦʩʥʦʚʥʦʤ ʩ ʟʘʧʦʤʠʥʘʥʠʝʤ, ʦʙʦʙʱʝʥʠʝʤ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʝʡ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ 
ʠʥʬʦʨʤʘʮʠʠ, ʜʣʷ ʯʝʛʦ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʨʘʙʦʪʳ ʩ 
ʠʥʬʦʨʤʘʮʠʝʡ. ʊʘʢʠʝ ʧʨʠʝʤʳ ʧʦʤʦʛʘʶʪ ʫʯʘʱʝʤʫʩʷ ʚʢʣʶʯʘʪʩʷ ʚ ʉʆɹʓʊʀɽ ʫʨʦʢʘ. ʕʪʦ 
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ʤʦʛʫʪ ʙʳʪʴ ʪʝʭʥʠʢʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʟʘʧʦʤʠʥʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ (ʦʙʣʘʢʦ ʩʣʦʚ, ʦʨʠʛʠʥʘʣʴʥʳʝ 
ʰʨʠʬʪʳ, ʚʠʢʠ-ʩʣʦʚʘʨʴ, ʢʨʦʩʩʚʦʨʜ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʟʘʜʘʥʠʷ ʥʘ ʟʘʧʦʤʠʥʘʥʠʝ ʠ ʜʨ.) ʠ 
ʧʨʠʝʤʳ ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʠ ʩʭʝʤʘʪʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ (ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʧʣʘʢʘʪ, ʤʝʥʪʘʣʴʥʘʷ 
ʢʘʨʪʘ, ʬʠʰʙʦʫʥ, ʣʝʥʪʘ ʚʨʝʤʝʥʠ ʠ ʜʨ.). 
 
ʇʨʠʤʝʨ ʦʙʣʘʢʘ ʩʣʦʚ çʈʘʜʠʦʘʢʪʠʚʥʦʩʪʴè: 

 

ʈʠʩ 2. ʆʙʣʘʢʦ ʩʣʦʚ çʈʘʜʠʦʘʢʪʠʚʥʦʩʪʴè 

ʇʨʠʤʝʨ ʨʝʙʫʩʘ çɺʝʩ ʪʝʣʘè: 

 

ʈʠʩ 3. ʈʝʙʫʩ çɺʝʩ ʪʝʣʘè 

ʇʨʠʤʝʨ ʬʠʰʙʦʫʥ çʂʦʩʤʠʯʝʩʢʠʝ ʫʛʨʦʟʳè: 

 

ʈʠʩ 4. ʌʠʰʙʦʫʥ çʂʦʩʤʠʯʝʩʢʠʝ ʫʛʨʦʟʳè 
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ʊʠʧ ʫʨʦʢʘ ˉ 4.ʋʨʦʢ ʨʘʟʚʠʚʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ. 
ʅʘ ʪʘʢʦʤ ʫʨʦʢʝ ʫʯʘʱʠʝʩʷ ʫʯʘʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴʥʫʶ ʬʫʥʢʮʠʶ ʠ ʨʝʬʣʝʢʩʠʶ 

ʜʦʧʫʱʝʥʥʳʭ ʚ ʨʘʙʦʪʝ ʦʰʠʙʦʢ, ʧʦʩʢʦʣʴʢʫ ʢʦʥʪʨʦʣʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ 
ʢʦʤʧʦʥʝʥʪʦʚ ʥʝ ʪʦʣʴʢʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʦ ʠ ʚʩʝʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʯʝʣʦʚʝʢʘ.   

ʊʘʢʦʡ ʫʨʦʢ ʩʪʘʥʦʚʠʪʩʷ ʜʣʷ ʫʯʝʥʠʢʘ ʉʆɹʓʊʀɽʄ, ʝʩʣʠ ʫʯʠʪʝʣʴ ʩʦʟʜʘʝʪ ʩʠʪʫʘʮʠʠ 
ʩʘʤʦ- ʠ ʚʟʘʠʤʦʢʦʥʪʨʦʣʷ, ʩʘʤʦ- ʠ ʚʟʘʠʤʦʧʨʦʚʝʨʢʠ ʠ ʩʘʤʦ- ʠ ʚʟʘʠʤʦʦʮʝʥʢʠ. ʕʪʦ ʚʦʟʤʦʞʥʦ, 
ʧʦʩʢʦʣʴʢʫ ʫ ʫʯʘʱʠʭʩʷ ʠʤʝʝʪʩʷ ʦʧʳʪ ʢʦʥʪʨʦʣʴʥʦ-ʢʦʨʨʝʢʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 
ʧʨʠʦʙʨʝʪʝʥʥʳʡ ʚ ʥʘʯʘʣʴʥʦʡ ʠ ʦʩʥʦʚʥʦʡ ʰʢʦʣʝ.  

ʆʩʦʙʝʥʥʦʩʪʠ ʪʘʢʦʛʦ ʫʨʦʢʘ ʪʨʝʙʫʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʥʝʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 
ʧʠʩʴʤʝʥʥʳʝ ʬʦʨʤʳ ʢʦʥʪʨʦʣʷ ʠʣʠ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʩ ʜʨʫʛʠʤʠ ʬʦʨʤʘʤʠ (ʪʨʘʜʠʮʠʦʥʥʳʝ 
ʢʦʥʪʨʦʣʴʥʳʝ ʨʘʙʦʪʳ, ʪʝʩʪʳ, ʢʝʡʩʳ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʴʥʳʝ ʟʘʜʘʥʠʷ ʠ ʜʨ.). 

ʊʘʢ ʢʘʢ ʌɻʆʉ ʨʝʢʦʤʝʥʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʫʨʦʢʠ ʨʘʟʚʠʚʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ ʧʘʨʥʦ, ʪʦ ʥʘ 
ʧʝʨʚʦʤ ʟʘʥʷʪʠʠ ʚʳʧʦʣʥʷʝʪʩʷ ʢʦʥʪʨʦʣʴʥʘʷ ʨʘʙʦʪʘ, ʘ ʥʘ ʚʪʦʨʦʤ ï ʧʨʦʚʦʜʠʪʩʷ ʝʝ ʘʥʘʣʠʟ. 
ʆʜʥʘʢʦ ʪʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʩʪʘʚʠʪ ʫʯʠʪʝʣʝʡ ʚ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ 
ʢʨʘʡʥʝ ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʫʯʝʙʥʳʭ ʯʘʩʦʚ. ʇʦʵʪʦʤʫ ʪʘʢʦʡ ʫʨʦʢ ʫʯʠʪʝʣʷ ʦʛʨʘʥʠʯʠʚʘʶʪ 
ʦʜʥʠʤ ʫʯʝʙʥʳʤ ʯʘʩʦʤ, ʚʢʣʶʯʘʶʱʠʤ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʧʝʨʚʳʡ ʵʪʘʧ (ʥʘʧʠʩʘʥʠʝ 
ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʳ ʠ ʝʝ ʢʨʠʪʝʨʠʘʣʴʥʦʝ ʦʮʝʥʠʚʘʥʠʝ) ʠ ʯʘʩʪʠʯʥʦ ʚʪʦʨʦʡ (ʨʝʬʣʝʢʩʠʚʥʳʡ 
ʘʥʘʣʠʟ).   
ʉʪʨʫʢʪʫʨʘ ʪʘʢʦʛʦ ʫʨʦʢʘ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʫʶʱʝʡ: 

1. ʄʦʪʠʚʘʮʠʷ ʠ ʮʝʣʝʧʦʣʘʛʘʥʠʝ ʢʦʥʪʨʦʣʷ ʠ ʩʘʤʦʢʦʥʪʨʦʣʷ (2-5ʤʠʥʫʪ)  
2. ɺʳʧʦʣʥʝʥʠʝ ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʳ (25-30 ʤʠʥʫʪ) 
3. ʉʘʤʦʢʦʥʪʨʦʣʴ (ʚʟʘʠʤʦʢʦʥʪʨʦʣʴ) ʠ ʩʘʤʦʦʮʝʥʢʘ (10 ʤʠʥʫʪ). ʋʯʘʱʠʝʩʷ 

ʩʦʧʦʩʪʘʚʣʷʶʪ ʩʚʦʠ (ʠʣʠ ʯʫʞʠʝ) ʨʘʙʦʪʳ ʧʦ ʛʦʪʦʚʦʤʫ ʦʙʨʘʟʮʫ, ʬʠʢʩʠʨʫʶʪ 
ʨʝʟʫʣʴʪʘʪʳ, ʧʨʦʚʦʜʷʪ ʦʮʝʥʢʫ ʧʦ ʟʘʨʘʥʝʝ ʦʙʦʩʥʦʚʘʥʥʦʤʫ ʢʨʠʪʝʨʠʶ. 

4. ʈʝʬʣʝʢʩʠʷ (2-3 ʤʠʥʫʪ). ʇʦʩʣʝ ʬʠʢʩʠʨʦʚʘʥʠʷ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʠʷ 
ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʢʦʥʪʨʦʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʝʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʥʝʦʙʭʦʜʠʤʦ 
ʧʨʝʜʣʦʞʠʪʴ ʜʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ ʪʚʦʨʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʘ ʪʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, 
ʢʦʪʦʨʳʝ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠʩʴ ʥʘ ʫʨʦʢʝ. 

5. ʇʨʦʚʝʨʢʘ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪ ʠ ʠʭ ʦʮʝʥʦʢ ʫʯʠʪʝʣʝʤ (ʧʦʩʣʝ ʫʨʦʢʘ) ʠ 
ʚʳʩʪʘʚʣʝʥʠʝ ʠʪʦʛʦʚʦʡ ʦʪʤʝʪʢʠ. 

6. ʉʦʛʣʘʩʦʚʘʥʠʝ ʦʮʝʥʦʢ (ʧʨʦʚʦʜʠʪʩʷ ʚʦ ʚʥʝʫʨʦʯʥʦʝ ʚʨʝʤʷ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 
ʬʦʨʤʝ, ʝʩʣʠ ʫʯʝʥʠʢ ʥʝ ʩʦʛʣʘʩʝʥ ʩ ʠʪʦʛʦʚʦʡ ʦʪʤʝʪʢʦʡ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʨʦʢʠ ʚ ʩʚʝʪʝ ʪʨʝʙʦʚʘʥʠʡ ʌɻʆʉ ʧʨʝʜʧʦʣʘʛʘʶʪ ʦʩʥʦʚʘʪʝʣʴʥʫʶ 
ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʪʨʝʙʦʚʘʥʠʡ ʥʝ ʪʦʣʴʢʦ ʢ 
ʩʦʜʝʨʞʘʥʠʶ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʦ ʠ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʨʘʟʦʚʘʥʠʷ. ɹʦʣʝʝ ʪʦʛʦ, ʌɻʆʉ 
ʧʨʝʜʣʘʛʘʝʪ ʥʝ ʪʦʣʴʢʦ ʥʦʚʫʶ ʪʠʧʦʣʦʛʠʶ ʫʨʦʢʦʚ, ʥʦ ʠ ʥʦʚʫʶ ʩʠʩʪʝʤʫ ʨʝʘʣʠʟʘʮʠʠ 
ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʠ ʩʠʩʪʝʤʫ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʷ, 
ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʪʦʡ ʞʝ ʤʦʜʝʣʠ ʫʨʦʢʘ-ʩʦʙʳʪʠʷ.  
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ʄʆɼɽʃʔ çɿɸʊʈɸʊʓ ï ɺʓʇʋʉʂè: ʀʉʊʆʈʀʗ ʉʆɿɼɸʅʀʗ, 
ʆɹʃɸʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ʀ ʇʈɽʀʄʋʑɽʉʊɺɸ ʄɽʊʆɼɸ 

ʇʘʮʶʢ ɽ.ɺ., ʂʘʨʧʫʰʦʚʘ ʉ.ɽ., ɿʝʤʣʷʥʩʢʘʷ ɽ.ɺ. 

ʉʝʙʨʷʢʦʚʩʢʠʡ ʬʠʣʠʘʣ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ɸʥʥʦʪʘʮʠʷ 

ɺ 1973 ʛʦʜʫ ʘʤʝʨʠʢʘʥʩʢʠʡ ʵʢʦʥʦʤʠʩʪ ɺʘʩʠʣʠʡ ʃʝʦʥʪʴʝʚ ʙʳʣ ʫʜʦʩʪʦʝʥ ʇʨʝʤʠʠ ʧʘʤʷʪʠ 
ʅʦʙʝʣʷ ʧʦ ʵʢʦʥʦʤʠʢʝ ʟʘ çʨʘʟʚʠʪʠʝ ʤʝʪʦʜʘ Ăʟʘʪʨʘʪʳ ï ʚʳʧʫʩʢñ ʠ ʟʘ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʢ ʚʘʞʥʳʤ 
ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤè. ʄʦʜʝʣʴ çʟʘʪʨʘʪʳ ï ʚʳʧʫʩʢè ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʘʥʘʣʠʟʝ 
ʵʢʦʥʦʤʠʢʠ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ, ʚʳʩʪʫʧʘʝʪ ʦʙʷʟʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʙʘʟʳ. ɺ 
ʈʦʩʩʠʠ ʤʦʜʝʣʴ çʟʘʪʨʘʪʳ ï ʚʳʧʫʩʢè ʥʝ ʧʦʣʴʟʫʝʪʩʷ ʜʦʣʞʥʳʤ ʚʥʠʤʘʥʠʝʤ. ɺ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ 
ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴʩʷ ʢ ʥʝʦʧʨʘʚʜʘʥʥʦ ʟʘʙʳʪʦʤʫ ʤʝʪʦʜʫ ʘʥʘʣʠʟʘ, 
ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠ  ̫ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ʉʪʘʪʴʷ ʩʦʜʝʨʞʠʪ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʠʩʪʦʨʠʠ ʤʦʜʝʣʠ ʤʝʞʦʪʨʘʩʣʝʚʦʛʦ ʙʘʣʘʥʩʘ ʠ 
ʪʝʥʜʝʥʮʠʡ ʝʸ ʨʘʟʚʠʪʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʠʚʦʜʷʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʤʝʪʦʜʘ çʟʘʪʨʘʪʳ ï ʚʳʧʫʩʢè 
ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʝʝ 
ʦʪʨʘʩʣʝʡ. ʊʘʢʞʝ ʚ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʙʣʠʮ 
ʤʝʞʦʪʨʘʩʣʝʚʦʛʦ ʙʘʣʘʥʩʘ. 

Annotation 

In 1973, the American economist Vasily Leontiev was awarded the Nobel Memorial 
Prize in Economics for ñdeveloping the input-output method and for its application to important 
economic problems.ò The ñinput-outputò model is widely used in the analysis of the economies 
of foreign countries; it is a mandatory element of the statistical base. In Russia, the input-output 
model is not receiving the attention it deserves. In the context of the development of market 
relations, one should turn to the unjustifiably forgotten method of analysis, planning and 
forecasting of economic systems. 
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The article contains a brief overview of the history of the input-output balance model and 
its development trends. The paper presents the advantages of the ñinput-outputò method as a tool 
for planning and forecasting the development of the national economy and its sectors. The article 
also describes the basic principles of forming input-output balance tables. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: çʟʘʪʨʘʪʳ ï ʚʳʧʫʩʢè, ʤʝʞʦʪʨʘʩʣʝʚʦʡ ʙʘʣʘʥʩ, ʃʝʦʥʪʴʝʚ, 
ʣʘʫʨʝʘʪʳ ʧʨʝʤʠʠ ɸʣʴʬʨʝʜʘ ʅʦʙʝʣʷ, ʙʘʣʘʥʩʦʚʘʷ ʤʦʜʝʣʴ  

 

Keywords: ñInput-outputò, input-output balance, Leontiev, Alfred Nobel Prize winners, 
balance model 

ʅʦʙʝʣʝʚʩʢʘʷ ʧʨʝʤʠʷ ʫʞʝ ʙʦʣʴʰʝ ʚʝʢʘ ʧʦ ʧʨʘʚʫ ʩʯʠʪʘʝʪʩʷ ʩʘʤʦʡ ʧʨʝʩʪʠʞʥʦʡ 
ʥʘʛʨʘʜʦʡ ʚ ʤʠʨʝ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʦʬʠʮʠʘʣʴʥʳʤ ʧʨʠʟʥʘʥʠʝʤ ʪʦʛʦ, ʠʣʠ ʠʥʦʛʦ ʜʦʩʪʠʞʝʥʠʷ. 
ʇʨʝʤʠʷ ʫʯʨʝʞʜʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʚʝʱʘʥʠʝʤ ɸʣʴʬʨʝʜʘ ʅʦʙʝʣʷ ʦʪ 27 ʥʦʷʙʨʷ 1895 ʛʦʜʘ. 
ɺ ʟʘʚʝʱʘʥʠʠ ɸ. ʅʦʙʝʣʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ ʚʳʜʝʣʝʥʠʝ ʩʨʝʜʩʪʚ ʥʘ ʥʘʛʨʘʜʳ 
ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʧʷʪʠ ʥʘʧʨʘʚʣʝʥʠʡ: ʬʠʟʠʢʠ; ʭʠʤʠʠ; ʬʠʟʠʦʣʦʛʠʠ ʠʣʠ ʤʝʜʠʮʠʥʳ; 
ʣʠʪʝʨʘʪʫʨʳ; ʩʦʜʝʡʩʪʚʠʶ ʫʩʪʘʥʦʚʣʝʥʠʶ ʤʠʨʘ ʚʦ ʚʩʸʤ ʤʠʨʝ [10]. ʉ 1969 ʛʦʜʘ ʧʨʝʤʠʷ ʩʪʘʣʘ 
ʧʨʠʩʫʞʜʘʪʴʩʷ ʜʝʷʪʝʣʷʤ ʚ ʦʙʣʘʩʪʠ ʵʢʦʥʦʤʠʢʠ.  

ʅʦʙʝʣʝʚʩʢʘʷ ʧʨʝʤʠʷ ʧʦ ʵʢʦʥʦʤʠʢʝ (ʇʨʝʤʠʷ ʐʚʝʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʘʥʢʘ ʧʦ 
ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʥʘʫʢʘʤ ʧʘʤʷʪʠ ɸʣʴʬʨʝʜʘ ʅʦʙʝʣʷ) ï ʵʪʦ ʝʞʝʛʦʜʥʘʷ ʧʨʝʤʠʷ, ʚʨʫʯʘʝʤʘʷ ʟʘ 
ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ. ʉ 1969 ʧʦ 2019 ʛʦʜ ʧʨʝʤʠʷ ʧʨʠʩʫʞʜʘʣʘʩʴ 51 
ʨʘʟ [10]. ʇʨʝʤʠʠ ʧʦ ʵʢʦʥʦʤʠʢʝ ʙʳʣʠ ʫʜʦʩʪʦʝʥʳ 84 ʫʯʝʥʳʭ.  

ʉʨʝʜʠ ʣʘʫʨʝʘʪʦʚ ʧʨʝʤʠʠ ʧʦ ʵʢʦʥʦʤʠʢʝ ʧʘʤʷʪʠ ɸ. ʅʦʙʝʣʷ ʝʜʠʥʩʪʚʝʥʥʳʤ 
ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʣʘʫʨʝʘʪʦʤ ʦʩʪʘʸʪʩʷ ʃʝʦʥʠʜ ʂʘʥʪʦʨʦʚʠʯ, ʥʘʛʨʘʞʜʸʥʥʳʡ ʩʦʚʤʝʩʪʥʦ ʩ 
ʊʴʷʣʣʠʥʛʦʤ ʂʫʧʤʘʥʩʦʤ çʟʘ ʚʢʣʘʜ ʚ ʪʝʦʨʠʶ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚè. ʀʟ 
ʣʘʫʨʝʘʪʦʚ ʧʨʝʤʠʠ ʧʦ ʵʢʦʥʦʤʠʢʝ 3 ʵʢʦʥʦʤʠʩʪʘ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʃʝʦʥʪʴʝʚ ɺʘʩʠʣʠʡ ɺʘʩʠʣʴʝʚʠʯ, ʩʦʟʜʘʚʰʠʡ ʤʝʪʦʜ çʟʘʪʨʘʪʳ ï ʚʳʧʫʩʢè (ʤʦʜʝʣʴ 
ʤʝʞʦʪʨʘʩʣʝʚʦʛʦ ʙʘʣʘʥʩʘ).  

ʃʝʦʥʪʴʝʚ ɺʘʩʠʣʠʡ ɺʘʩʠʣʴʝʚʠʯ (1905-1999 ʛʛ.) ï ʘʤʝʨʠʢʘʥʩʢʠʡ ʵʢʦʥʦʤʠʩʪ, ʣʘʫʨʝʘʪ 
ʧʨʝʤʠʠ ʧʦ ʵʢʦʥʦʤʠʢʝ ʧʘʤʷʪʠ ɸ. ʅʦʙʝʣʷ ʟʘ 1973 ʛʦʜ çʟʘ ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʘ Ăʟʘʪʨʘʪʳ ï 
ʚʳʧʫʩʢñ ʠ ʟʘ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʢ ʚʘʞʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤè [10]. ɺʦʚʨʝʤʷ ʨʘʙʦʪʳ 
ʢʦʥʩʫʣʴʪʘʥʪʦʤ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ ʜʣʷ ʚʦʝʥʥʦ-ʚʦʟʜʫʰʥʳʭ ʩʠʣ ʉʐɸ 
ʧʦʩʪʨʦʠʣ ʤʘʪʨʠʮʫ çʟʘʪʨʘʪʳ ï ʚʳʧʫʩʢè ʜʣʷ ʵʢʦʥʦʤʠʢʠ ɻʝʨʤʘʥʠʠ. ʄʘʪʨʠʮʘ ʧʦʩʣʫʞʠʣʘ 
ʦʩʥʦʚʦʡ ʜʣʷ ʚʳʙʦʨʘ ʮʝʣʝʡ ɺɺʉ. ʃʝʦʥʪʴʝʚ ʨʘʟʨʘʙʦʪʘʣ ʘʥʘʣʦʛʠʯʥʫʶ ʤʘʪʨʠʮʫ ʜʣʷ ʉʉʉʈ, 
ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʉʐɸ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦʙ ʦʙʲʸʤʘʭ ʠ ʩʪʨʫʢʪʫʨʝ ʣʝʥʜ-ʣʠʟʘ 
[11]. ʉ 1959 ʛʦʜʘ ʤʝʞʦʪʨʘʩʣʝʚʳʝ ʙʘʣʘʥʩʳ ʩ ʧʦʜʨʦʙʥʦʡ ʧʨʦʜʫʢʪʦʚʦʡ ʜʝʪʘʣʠʟʘʮʠʝʡ 
ʨʝʛʫʣʷʨʥʦ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʚ ʉʉʉʈ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʜʝʣʴ çʟʘʪʨʘʪʳ ï ʚʳʧʫʩʢè ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʘ ʨʫʙʝʞʦʤ 
ʧʨʠ ʘʥʘʣʠʟʝ ʵʢʦʥʦʤʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ. ɽʸ ʧʨʠʤʝʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ 
ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʙʘʟʳ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ ʠ ɽʚʨʦʩʦʶʟʘ [3]. ɺ ʈʦʩʩʠʠ ʚ 
ʧʦʩʪʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʞʦʪʨʘʩʣʝʚʦʛʦ ʙʘʣʘʥʩʘ ʙʳʣʘ ʧʨʝʢʨʘʱʝʥʘ, ʟʘ 
ʠʩʢʣʶʯʝʥʠʝʤ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʝʚ. ɺ 2003 ʛʦʜʫ ʈʦʩʩʪʘʪʦʤ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ 
ʘʛʨʝʛʠʨʦʚʘʥʥʳʝ ʪʘʙʣʠʮʳ çʟʘʪʨʘʪʳ ï ʚʳʧʫʩʢè ʧʦ 24 ʚʠʜʘʤ ʧʨʦʜʫʢʪʦʚ, ʧʨʝʜʦʩʪʘʚʠʚʰʠʝ 
ʚʘʞʥʝʡʰʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʧʦʨʮʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ. ʇʦʩʣʝ 2006 ʛʦʜʘ 
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ʧʝʨʝʩʪʘʣʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʜʘʞʝ ʦʙʦʙʱʝʥʥʳʝ ʪʘʙʣʠʮʳ çʟʘʪʨʘʪʳ ï ʚʳʧʫʩʢè. ɺ 2009 ʛʦʜʫ 
ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʳʧʫʩʪʠʣʦ ʨʘʩʧʦʨʷʞʝʥʠʝ ˉ 201-ʨ, ʚ ʢʦʪʦʨʦʤ 
ʧʦʨʫʯʘʝʪʩʷ: 

¶ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʨʘʟʨʘʙʦʪʘʪʴ ʙʘʟʦʚʳʝ 
ʪʘʙʣʠʮʳ çʟʘʪʨʘʪʳ ï ʚʳʧʫʩʢè ʟʘ 2011 ʛʦʜ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʘʟʨʘʙʦʪʢʫ 
ʙʘʟʦʚʳʭ ʪʘʙʣʠʮ çʟʘʪʨʘʪʳ ï ʚʳʧʫʩʢè ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʦʩʥʦʚʝ 1 ʨʘʟ ʚ 5 ʣʝʪ; 

¶ ʄʠʥʵʢʦʥʦʤʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ ʫʪʚʝʨʜʠʪʴ ʩʦʩʪʘʚ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ 
ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʙʘʟʦʚʳʭ ʪʘʙʣʠʮ çʟʘʪʨʘʪʳ ï ʚʳʧʫʩʢè; 

¶ ʌʅʉ ʈʦʩʩʠʠ, ʂʘʟʥʘʯʝʡʩʪʚʫ ʈʦʩʩʠʠ ʠ ʌʊʉ ʈʦʩʩʠʠ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʈʦʩʩʪʘʪ 
ʠʥʬʦʨʤʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʙʘʟʦʚʳʭ ʪʘʙʣʠʮ çʟʘʪʨʘʪʳ ï 
ʚʳʧʫʩʢè [1]. 

ɺ 2017 ʛʦʜʫ ʈʦʩʩʪʘʪ ʧʨʝʟʝʥʪʦʚʘʣ ʙʘʟʦʚʳʡ ʤʝʞʦʪʨʘʩʣʝʚʦʡ ʙʘʣʘʥʩ ʟʘ 2011 ʛʦʜ ʠ 
ʪʘʙʣʠʮʳ ʨʝʩʫʨʩʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘ 2012-2014 ʛʦʜʳ, ʯʪʦ ʩʪʘʣʦ ʟʥʘʢʦʚʳʤ ʩʦʙʳʪʠʝʤ ʜʣʷ 
ʵʢʦʥʦʤʠʩʪʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʩʪʘʪʠʩʪʠʢʝ. ʉ ʪʝʭ ʧʦʨ ʈʦʩʩʪʘʪ ʝʞʝʛʦʜʥʦ ʚʳʧʫʩʢʘʝʪ 
ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʡ ʙʘʣʘʥʩ, ʘ ʨʘʟ ʚ ʧʷʪʴ ʣʝʪ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ ʙʘʟʦʚʳʡ ʙʘʣʘʥʩ. 

ɺʘʞʥʦʩʪʴ ʤʦʜʝʣʠ ʃʝʦʥʪʴʝʚʘ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 
ʪʦʤ, ʯʪʦ ʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʞʥʦʡ ʦʪʨʘʩʣʝʚʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 
ʩʧʝʮʠʘʣʠʟʘʮʠʠ. ʆʙʱʝʨʦʩʩʠʡʩʢʠʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʚʠʜʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆʂ 
029-2014 ʩʦʜʝʨʞʠʪ ʦʢʦʣʦ 2680 ʛʨʫʧʧʠʨʦʚʦʢ [2]. ʆʪʨʘʩʣʠ ʭʦʟʷʡʩʪʚʘ ʘʢʪʠʚʥʦ 
ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʦʙʨʘʟʫʷ ʤʝʞʦʪʨʘʩʣʝʚʳʝ ʢʦʤʧʣʝʢʩʳ. ɼʣʷ ʘʥʘʣʠʟʘ ʠ ʫʯʸʪʘ 
ʵʪʠʭ ʤʝʞʦʪʨʘʩʣʝʚʳʭ ʩʚʷʟʝʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʮʝʥʢʠ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʵʢʦʥʦʤʠʢʝ 
ʩʪʦʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʤʝʞʦʪʨʘʩʣʝʚʦʛʦ ʙʘʣʘʥʩʘ. 

ʄʦʜʝʣʴ çʟʘʪʨʘʪʳ ï ʚʳʧʫʩʢè (ʤʦʜʝʣʴ ʤʝʞʦʪʨʘʩʣʝʚʦʛʦ ʙʘʣʘʥʩʘ) ï ʵʪʦ ʵʢʦʥʦʤʠʢʦ-
ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʙʘʣʘʥʩʦʚʘʷ ʤʦʜʝʣʴ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʤʝʞʦʪʨʘʩʣʝʚʳʝ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʩʝʢʪʦʨʘʤʠ ʩʠʩʪʝʤʳ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʩʪʨʘʥʳ [11]. 
ʄʦʜʝʣʴ çʟʘʪʨʘʪʳ ï ʚʳʧʫʩʢè ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʜʣʷ ʦʧʠʩʘʥʠʷ ʵʢʦʥʦʤʠʢʠ 
ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʣʘʥʘ ʥʘ ʦʪʜʝʣʴʥʦʤ 
ʧʨʝʜʧʨʠʷʪʠʠ.  

ʆʩʥʦʚʫ ʤʦʜʝʣʠ çʟʘʪʨʘʪʳ ï ʚʳʧʫʩʢè ʩʦʩʪʘʚʣʷʝʪ ʩʠʩʪʝʤʘ ʩʪʦʠʤʦʩʪʥʳʭ ʠ 
ʥʘʪʫʨʘʣʴʥʳʭ ʧʦʪʦʢʦʚ (ʠʟʜʝʨʞʝʢ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ). ʆʩʦʙʝʥʥʦʩʪʴ ʤʦʜʝʣʠ 
ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʯʠʩʣʦ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʩʪʦʠʤʦʩʪʥʳʭ ʧʦʪʦʢʦʚ ʥʝ ʦʛʨʘʥʠʯʝʥʦ. ʈʘʟʤʝʨʳ 
ʪʘʙʣʠʮ ʟʘʚʠʩʷʪ ʦʪ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ. ɺ ʥʘʯʘʣʝ ʚ 
ʤʝʞʦʪʨʘʩʣʝʚʦʤ ʙʘʣʘʥʩʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣʦ 44 ʦʪʨʘʩʣʠ [7]. ɺ 1947 ʛʦʜʫ ʚ ʥʸʤ ʙʳʣʠ 
ʟʘʜʝʡʩʪʚʦʚʘʥʳ 400 ʦʪʨʘʩʣʝʡ. ɿʘʯʘʩʪʫʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʘʣʘʥʩ ʠʟ 600-700 ʦʪʨʘʩʣʝʡ.  

ʆʙʱʠʡ ʚʠʜ ʪʘʙʣʠʮ çʟʘʪʨʘʪʳ ï ʚʳʧʫʩʢè ʦʪʦʙʨʘʞʸʥ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 ï ʆʙʱʠʡ ʚʠʜ ʪʘʙʣʠʮ çʟʘʪʨʘʪʳ ï ʚʳʧʫʩʢè 

ʇʨʦʜʫʢʪʳ / ʦʪʨʘʩʣʠ ʇʨʦʤʝʞʫʪʦʯʥʳʡ ʩʧʨʦʩ ʂʦʥʝʯʥʳʡ ʩʧʨʦʩ ɺʳʧʫʩʢ 

ʇʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ I II  

ɼʦʙʘʚʣʝʥʥʘʷ ʩʪʦʠʤʦʩʪʴ III  

ɺʳʧʫʩʢ  
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ɺ ʪʘʙʣʠʮʘʭ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʙʣʦʢʘ ï ʢʚʘʜʨʘʥʪʘ. ɺ I ʢʚʘʜʨʘʥʪʝ ʦʪʨʘʞʘʝʪʩʷ 
ʧʨʦʤʝʞʫʪʦʯʥʳʡ (ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ) ʩʧʨʦʩ, ʚʦ II ʢʚʘʜʨʘʥʪʝ ï ʢʦʥʝʯʥʳʡ ʩʧʨʦʩ ʥʘ ʨʝʩʫʨʩʳ, 
ʚ III ʢʚʘʜʨʘʥʪʝ ï ʜʦʙʘʚʣʝʥʥʘʷ ʩʪʦʠʤʦʩʪʴ ʧʦ ʦʪʨʘʩʣʷʤ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʫʤʤʘ 
ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʧʦ ʩʪʦʣʙʮʘʤ I ʠ III ʢʚʘʜʨʘʥʪʦʚ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʉʫʤʤʘ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʠ ʢʦʥʝʯʥʦʛʦ ʩʧʨʦʩʘ 
ʧʦ ʩʪʨʦʢʝ I ʠ II ʢʚʘʜʨʘʥʪʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ. 

ʆʙʱʠʡ ʚʠʜ ʩʠʤʤʝʪʨʠʯʥʳʭ ʪʘʙʣʠʮ çʟʘʪʨʘʪʳ ï ʚʳʧʫʩʢè ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 2. 
ɺ ʧʦʜʦʙʥʳʭ ʪʘʙʣʠʮʘʭ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʪʨʘʩʣʴ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʜʥʦʨʦʜʥʳʭ 
ʧʨʦʜʫʢʪʦʚ. 

ʊʘʙʣʠʮʘ 2 ï ʆʙʱʠʡ ʚʠʜ ʩʠʤʤʝʪʨʠʯʥʳʭ ʪʘʙʣʠʮ çʟʘʪʨʘʪʳ ï ʚʳʧʫʩʢè 

ʚ / ʠʟ ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʉʝʣʴʩʢʦʝ 
ʭʦʟʷʡʩʪʚʦ 

ɼʦʤʘʰʥʝʝ 
ʭʦʟʷʡʩʪʚʦ 

ʆʙʱʠʡ 
ʚʳʧʫʩʢ 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ 25 20 55 100 ʪ ʩʪʘʣʠ 

ʉʝʣʴʩʢʦʝ 
ʭʦʟʷʡʩʪʚʦ 

10 30 80 120 ʮʝʥʪʥʝʨʦʚ 
ʟʝʨʥʘ 

ɼʦʤʘʰʥʝʝ 
ʭʦʟʷʡʩʪʚʦ 

80 180 40 300 ʯʝʣʦʚʝʢʦ-
ʣʝʪ ʪʨʫʜʘ 

ʗʯʝʡʢʠ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʘʙʣʠʮʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʪ 
ʤʝʞʩʝʢʪʦʨʥʳʝ ʧʦʪʦʢʠ [13]. ʏʠʩʣʘ ʚ ʢʘʞʜʦʤ ʩʪʦʣʙʮʝ ʪʘʙʣʠʮʳ ʦʧʠʩʳʚʘʶʪ ʩʪʨʫʢʪʫʨʫ ʟʘʪʨʘʪ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʪʨʘʩʣʠ. ʏʪʦʙʳ ʧʨʦʠʟʚʝʩʪʠ 100 ʪ ʩʪʘʣʠ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʧʦʪʨʝʙʣʷʝʪ 25 
ʪ ʩʚʦʝʛʦ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ, 10 ʮʝʥʪʥʝʨʦʚ ʟʝʨʥʘ ʠ 80 ʯʝʣʦʚʝʢʦ-ʣʝʪ ʪʨʫʜʘ. ʏʪʦʙʳ 
ʧʨʦʠʟʚʝʩʪʠ 120 ʮʝʥʪʥʝʨʦʚ ʟʝʨʥʘ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʜʦʣʞʥʦ ʧʦʣʫʯʠʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 20 ʪ 
ʧʨʦʜʫʢʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 30 ʮʝʥʪʥʝʨʦʚ ʟʝʨʥʘ ʠ 180 ʯʝʣʦʚʝʢʦ-ʣʝʪ. ɸʥʘʣʦʛʠʯʥʦ 
ʨʘʩʧʠʩʳʚʘʝʪʩʷ ʠ ʜʦʤʘʰʥʝʝ ʭʦʟʷʡʩʪʚʦ. ʀʟ 100 ʪ ʩʪʘʣʠ, ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ, 
25 ʪ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʥʫʪʨʠ ʥʝʸ, 20 ʧʦʩʪʘʚʣʷʝʪʩʷ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ, 55 ʪ ʧʦʪʨʝʙʣʷʝʪʩʷ ʚ 
ʜʦʤʘʰʥʝʤ ʭʦʟʷʡʩʪʚʝ. ʇʦʜʦʙʥʳʤ ʞʝ ʦʙʨʘʟʦʤ ʦʧʠʩʳʚʘʶʪʩʷ ʦʩʪʘʚʰʠʝʩʷ ʩʪʨʦʢʠ 
ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ. 

ɹʦʣʝʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʝ ʪʘʙʣʠʮʳ ʤʝʞʦʪʨʘʩʣʝʚʦʛʦ ʙʘʣʘʥʩʘ, ʩʦʩʪʦʷʱʠʝ ʠʟ 50, 200 ʠ 
ʜʘʞʝ 1000 ʨʘʟʣʠʯʥʳʭ ʩʝʢʪʦʨʦʚ, ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʧʦʜʨʦʙʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʘʞʜʦʛʦ 
ʦʪʜʝʣʴʥʦʛʦ ʯʠʩʣʘ. ɺ ʪʘʢʠʭ ʪʘʙʣʠʮʘʭ ʦʪʨʘʩʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝ ʦʜʥʠʤ, ʘ ʤʥʦʛʠʤʠ 
ʨʘʟʣʠʯʥʳʤʠ ʩʝʢʪʦʨʘʤʠ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʚʳʰʝ ʧʨʠʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʬʠʟʠʯʝʩʢʠʝ 
(ʥʘʪʫʨʘʣʴʥʳʝ) ʚʝʣʠʯʠʥʳ, ʥʘ ʧʨʘʢʪʠʢʝ ʟʘʯʘʩʪʫʶ ʪʘʙʣʠʮʳ ʩʦʩʪʘʚʣʷʝʪʩʷ ʚ ʩʪʦʠʤʦʩʪʥʳʭ 
ʧʦʢʘʟʘʪʝʣʷʭ. 

ʄʝʞʦʪʨʘʩʣʝʚʦʡ ʙʘʣʘʥʩ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʮʝʣʝʡ, ʧʨʦʚʝʨʢʠ 
ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʩʠʩʪʝʤʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʚʘʨʥʦʡ ʩʪʨʫʢʪʫʨʳ 
ʧʦʪʦʢʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʠ çʟʘʪʨʘʪʳ ï ʚʳʧʫʩʢè (ʤʝʞʦʪʨʘʩʣʝʚʦʛʦ ʙʘʣʘʥʩʘ) ʧʦʟʚʦʣʷʝʪ 
ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʤʝʞʦʪʨʘʩʣʝʚʳʭ ʩʚʷʟʝʡ, ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠ ʩʧʣʘʥʠʨʦʚʘʪʴ 
ʦʧʪʠʤʘʣʴʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ. 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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Annotation 

The article examines the general provisions of the modern practice of construction of 
strip foundations and foundation structures, their advantages and disadvantages in low-rise 
construction. 

Key words: foundation, bearing capacity, foundation. 

The foundation is the most important element of any building. The reliability and 
durability of the structure depends on the bearing capacity of this component. If mistakes are 
made during the construction of the foundation, then it will be almost impossible to fix them. In 
addition, this will result in unnecessary costs. To choose the right foundation, first letôs get 
acquainted with the existing ones. 

Foundations are divided into several aspects. 

мΦ .ȅ ǘƘŜ ŘŜǇǘƘ ƻŦ ǇƭŀŎŜƳŜƴǘΦ 

Foundations are shallow or deeply buried. Shallow foundations are erected when it comes 
to light buildings and soils that are not subject to frost heaving. They require a warm blind area, 
which gives stability and excludes soil heaving. Deeply buried foundations are erected below the 
level of soil freezing. This is done to exclude a negative effect on the base as a result of frost 
heaving. 

2. By the method of construction. 

The monolithic foundation is made of reinforced concrete. Such bases are considered the 
most durable and reliable in construction. However, it is important to use quality materials and 
follow the necessary technologies. The precast foundation is known for using prefabricated 
reinforced concrete elements. These are beams, slabs, blocks and more. In the combined 
foundations, factory elements and concrete are used. 

 

3. By design features. 

Tape foundation. Such foundations are well suited for structures with heavy walls or 
ceilings. It will be relevant when building a basement, underground or garage. 
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Such a foundation is completely/deeply buried type is laid for the entire length of soil 
freezing. It turns out that the base is quite simple to manufacture, which at the same time has 
high reliability. The disadvantages include the high consumption of materials. 

A shallow tape foundation requires a continuous reinforced belt. However, when building 
it, you do not need a lot of materials. The disadvantages of this foundation include low rigidity, 
which sometimes leads to cracks. In addition, high demands are made on the quality of the 
reinforcement. In addition, drainage and a sand cushion are required. 

Columnar foundation. Such bases are good for houses with light walls. These are 
buildings of wood, chopped, frame or panel type. In this case, special pillars are installed at 
corners, as well as in places of increased loads. They can be made of wood, brick or concrete. 
The pillars are buried in the ground to a depth of 1.5 m, so that they are not destroyed during 
frost heaving. The columnar foundation requires a distributed load. Pillars must be installed at all 
corners of the building, as well as at intersections of walls, under the supports of heavy girders. 
Special strapping beams are laid on top of the posts. If the distance between the posts is more 
than 2.5 m, the beam should be more powerful. A foundation of this type will cost 1.5-2 times 
cheaper than a tape one [1]. 

Pile foundation. Screw piles are steel pipes with a screw at the end. They are screwed into 
the ground, after which a structure is installed on them. The foundation wins with its special 
speed of construction. In addition, the pile foundation does not require preparatory earthworks. 
However, this type of foundation has its drawbacks. Over time, the piles fail, thus, such 
structures are not durable. 

Slab foundation. Such a base is erected from monolithic reinforced concrete. At the same 
time, the foundation receives the required spatial rigidity. The need for such a foundation in low-
rise construction arises when one has to deal with uneven and highly compressible soils. 

In this case, a single slab is installed under the house, which can be flat or ribbed, 
insulated or not. The foundation has become widespread due to its versatility. The slab base is 
often used in the implementation of standard projects of individual houses. The advantage of 
such a foundation is that it can be used on almost all types of soil. The exceptions are 
quicksands, flowing clays and soils with a high content of peat. 

The advantages of the tape foundation are: 

Å High bearing capacity. 
Å Durability, reliability. 
Å Resistance to external loads. 
Å Simplicity, economy of construction. 
Å Several design options are available to best suit the conditions. 
Å Possibility of arranging a basement or cellar. 

The disadvantages include: 
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Å The need for a thorough examination of the hydrogeological conditions of the site, the 
composition of the soil layers, and other features. 

Å Quite a large amount of earthworks, for which construction equipment is often 
required. 

Å The mass of the belt is high enough and concentrated on one line, which contributes 
to soil subsidence in case of unfair construction. 

According to the depth of the laying, there are types: 

Shallow. Almost all of the tape is located on the day surface. It is built in conditions when 
immersion in the ground is impractical or impossible ï on dry dense soils, rock slabs, etc. In 
practice, it is rare, since the appropriate conditions in the northern latitudes are almost 
impossible. 

Shallow. It is used on dry non-porous (or slightly porous) soils. It is used for the 
construction of relatively small buildings, low-rise residential private houses. 

Recessed. A full-fledged tape type intended for large and massive buildings. It has the 
greatest bearing capacity and strength, but it requires a lot of labor and consumption of building 
materials. 

By tape design: 

Monolithic. It is a continuous reinforced concrete tape. It has maximum strength and 
bearing capacity, has high resistance to heaving loads. The disadvantage is the need to cure 
concrete to gain technological strength, which takes a month. 

Made. The tape is built from special foundation blocks (FBS), brick, stone, etc. The 
option is suitable only for non-porous soils with no deforming effects. The most durable is a tape 
made of FBS; with a decrease in the size of the fragments, the resistance to deforming effects of 
the soil decreases. Beneficial in appropriate conditions due to the high construction speed. 

Combined. An example of such a foundation is the pile-tape type. A combination of two 
types of support is formed, when the piles provide contact with dense and stable layers of soil, 
and the tape receives and redistributes the load from the walls of the building. It is used in 
difficult conditions, in heaving, loose or boggy areas. The construction requires the use of special 
equipment. 

Tape bases are designed to function in various conditions, but they perform best on 
dense, dry and stable soils with low ground water level. 

With an increase in problematic positions in terms of the hydrogeological conditions of 
the site, the bearing capacity decreases and there is a need for additional measures ï an increase 
in the backfill layer, equipment of a solid sole (casing), drainage. On heaving soils, the strip 
foundation is used to a limited extent, only if there are design capabilities. 

The base tolerates low-temperature conditions well, but requires certain measures to be 
taken to cut off groundwater or condensate (waterproofing, insulation) [2]. 
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In conclusion, we would like to note that the best basis for the foundation is a 
homogeneous mineral soil, without inclusions of peat or large boulders and with deep 
groundwater. Therefore, various inhomogeneous inclusions, such as stump remains, organic 
materials, boulders and other various formations, should be removed from the bases. With such 
soils and with a correctly distributed load, the foundations receive a uniform settlement, and in 
order to drain surface water, it is necessary to organize an appropriate slope of the soil. For this, 
a vertical layout is performed, and a blind area is arranged around the house. 
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Summary 
For the first time we studied the protonation mechanism of p-dimethylaminostyrene by 

the quantum-chemical method MNDO. It is shown that this mechanism is the usual reaction of 
attaching a proton to the double bond of a monomer. The reaction is exothermic and is of 
the barrier-free type. The energy gain as a result of the reaction of attacking the Ŭ-carbon atom 
is 570 kJ/mol.   

 
 Key words: protonation mechanism, MNDO method, p-dimethylaminostyrene. 
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There have been relatively few studies on the cationic polymerization of the p-
dimethylaminostyrene olefin. Theoretical studies on the mechanism of elementary acts (initiation 
ð growth of the material chain ð break) of p-dimethylaminostyrene are practically absent to 
date. The energy of these reactions and the nature of the active centers are unknown, and the role 
of the solvent on the properties of the polymer under study has not been established. In this 
regard, it is of undoubted interest to study these mechanisms. 

According to modern ideas about the initiation mechanism of cationic polymerization of p-
dimethylaminostyrene, the true catalyst of this reaction is the aquacomplex of Lewis acids of the 
type AlCl3ĿH2O, AlCl2C2H5ĿH2O, BF3ĿH2O, etc. (i.e., the impurities of water in the system 
always exist) from which, due to complex coordinated interactions, the initiating particle H+ŭ is 
being formed and, in turn, in accordance with the Markovnikov rule, attacks the most 
hydrogenated carbon atom ʉŬ [1-3]. Study of the protonation mechanism of p-
dimethylaminostyrene is a first step in studying the mechanism of elementary act of initiating 
cationic polymerization of the monomer. In connection with this, the purpose of this work is a 
quantum chemical study of the protonation mechanism of p-dimethylaminostyrene using the 
classical method MNDO. 

 

Methodical Part 

To study the protonation mechanism we chose the quantum chemical method MNDO with 
geometry optimization of all parameters by the gradient method built-in Firefly [4], which is 
partly based on the GAMESS (US) source code [5], in view of the fact that this method is 
specifically parameterized for the best reproduction of the energy characteristics of molecular 
systems, which is an important factor in the analysis of the mechanisms of cation processes. The 
calculations were performed in the approximation of an isolated molecule in the gas phase. The 
system H+ é C10H13N (p-dimethylaminostyrene) consists of 25 atoms, M = 2 S + 1 = 1 
(where S is the total spin of all electrons in the system and is equal zero (all electrons are paired), 
M is multiplicity), the total charge of the molecular system is × qc =1.  

To research the protonation mechanism of p-dimethylaminostyrene, we performed the 
calculation of potential energy of proton interaction with p-dimethylaminostyrene using the same 
techniques as in [6-15]. The distances from the proton ʅ1 to ʉ2 (RH1ʉ2) and from ʅ1 to ʉ3 (RH1ʉ3) 
were chosen as the reaction coordinates. The initial values of RH1ʉ2 and RH1ʉ3 were assumed to 
be 0.31 nm. Further, changing the values of RH1ʉ2 with a step of 0.01 nm, the quantum-chemical 
calculation of the molecular system was performed by changing the values of RH1ʉ3 with the 
same step of 0.01 nm. According to the obtained energy values along the reaction coordinates, an 
equipotential surface of proton interactions with p-dimethylaminostyrene was constructed. The 
primary model of the proton attack of the p-dimethylaminostyrene molecule is shown in Fig. 1. 
The renowned MacMolPlt program [16] was used to picture the molecular models. 
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Fig. 1. Primary model of the proton attack of the p-dimethylaminostyrene molecule 

Calculation Results 

The final structure of the carbocation formed after the ʅ1 proton attack on the Ŭ-carbon 
atom of p-dimethylaminostyrene (ʉ2) and the rupture of the double bond of p-
dimethylaminostyrene are shown in Fig. 2. Change in the total energy during the protonation 
of p-dimethylaminostyrene is shown in Fig. 4, from which it can be seen that on the entire path 
of the proton (the initiating particle) H+ŭ motion along the reaction coordinates RH1ʉ2 and RH1ʉ3 
the negative value of the total energy of the system H+ é C10H13N (ɽ0) steadily increases up to 
the complete formation of the carbocation and has a barrier-free type as in attacking the Ŭ- and ɓ-
carbon atoms of p-dimethylaminostyrene. The energy gain as a result of the reaction when 
attacking the Ŭ-carbon atom is 570 kJ/mol, and when attacking the ɓ-carbon atom it is equal 
to 510 kJ/mol. Fig. 5. Shows the change in the total energy along the pathway of the proton H1 
addition reaction to the Ŭ-carbon atom of p-dimethylaminostyrene. On the Fig. 6. The change in 
some atom charges along the pathway of the proton H1 addition reaction to the Ŭ-carbon atom of 
p-dimethylaminostyrene is displayed. Fig. 7. Shows the total energy change along the pathway 
of the proton H1 addition reaction to the ɓ-carbon atom of p-dimethylaminostyrene. Fig. 8. 
Displays the change in some atom charges along the pathway of the proton H1 addition reaction 
to the ɓ-carbon atom of p-dimethylaminostyrene. 

Moreover, using the formula ʨʂʘ=42,11-147,18qmax
H+ [17] (qmax

H+ = +0,098 ï is the 
maximum charge on the hydrogen atom, pKa is the universal indicator of acidity), we find the 
acid strength of the formed carbocations equal to pKa = 28.  

In addition, an analysis of the results of quantum chemical calculations and a change in the 
bond lengths and valence angles along the reaction coordinate in both cases when the proton 
attacks the Ŭ- and ɓ-carbon atoms of p-dimethylaminostyrene suggests that 
the protonation mechanism for the cationic polymerization of p-dimethylaminostyrene proceeds 
according to the classical scheme of attaching a proton to the double bond of the monomer. 
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Thus, we first studied the protonation mechanism of p-dimethylaminostyrene by the quantum-
chemical MNDO method. It was shown that this mechanism is a common reaction of attaching a 
proton to the double bond of an olefin. The reaction is exothermic and is of the barrier-free type.  

 

Fig.2. Final structure of the formed carbocation after the proton (ʅ1) attack of the Ŭ-carbon 
atom of p-dimethylaminostyrene (C2) 

 
Fig.3. Final structure of the formed carbocation after the proton (ʅ1) attack of the ɓ-carbon 

atom of p-dimethylaminostyrene (C3) 
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Fig. 4. Potential surface of the energies of proton interactions with p-dimethylaminostyrene 

 
 
 

 

Fig. 5. Change in the total energy along the pathway of the proton H1 addition reaction to the Ŭ-
carbon atom of p-dimethylaminostyrene 
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Fig. 6. Change in some atom charges along the pathway of the proton H1 addition reaction to 
the Ŭ carbon atom of p-dimethylaminostyrene 

 
 
 

 
Fig. 7. Change in the total energy along the pathway of the proton H1 addition reaction to the ɓ-

carbon atom of p-dimethylaminostyrene 
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Fig. 8. Change in some atom charges along the pathway of the proton H1 addition reaction to 
the ɓ-carbon atom of p-dimethylaminostyrene 
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ʉʝʙʨʷʢʦʚʩʢʠʡ ʬʠʣʠʘʣ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 
ɸʥʥʦʪʘʮʠʷ 

ɺʧʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥ ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʦ-ʤʝʪʦʢʩʠʩʪʠʨʦʣʘ  ʢʣʘʩʩʠʯʝʩʢʠʤ 
ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ MNDO. ʇʦʢʘʟʘʥʦ, ʯʪʦ  ʵʪʦʪ ʤʝʭʘʥʠʟʤ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʦʙʳʯʥʫʶ ʨʝʘʢʮʠʶ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʤʦʥʦʤʝʨʘ. ʈʝʘʢʮʠʷ 
ʵʢʟʦʪʝʨʤʠʯʥʘ ʠ ʠʤʝʝʪ ʙʝʟ ʙʘʨʴʝʨʥʳʡ ʭʘʨʘʢʪʝʨ. ʊʝʧʣʦʚʦʡ ʵʬʬʝʢʪ ʨʝʘʢʮʠʠ ʧʨʠ ʘʪʘʢʝ ʥʘ 
Ŭ-ʫʛʣʝʨʦʜʥʳʡ ʘʪʦʤ ʨʘʚʝʥ 556 ʢɼʞ/ʤʦʣʴ.  

Summary 

The first research of protonation mechanism of o-methoxistyrene has been performed by 
a classical quantum chemical method ï MNDO. It has been shown, that the mechanism is a 
common connection reaction of proton and the double bond of the monomer. The reaction is 
exotermic and barrier-free. The heat effect of the reaction in the attack of the Ŭ-carbon atom is 
556 kJ/mol. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ, ʤʝʪʦʜ  MNDO,  ʦ-ʤʝʪʦʢʩʠʩʪʠʨʦʣ 
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ɺʚʝʜʝʥʠʝ 

ɺʧʝʨʚʳʝ ʧʦʣʠʤʝʨʠʟʘʮʠʶ ʦ-ʤʝʪʦʢʩʠʩʪʠʨʦʣʘ ʠ ʝʸ ʢʠʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 
ʠʩʩʣʝʜʦʚʘʣʠ ʚ 1964 ʛʦʜʫ ʚ ʨʘʙʦʪʝ [1] ʚ ʧʨʠʩʫʪʩʪʚʠʠ BF3ĿOet2 ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ ï 
Cl4, CHCl3, CH2Cl2 ʠ (CH2Cl)2  ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ -20 ʜʦ +30ÁC. ʀʩʧʦʣʴʟʫʷ ʧʨʠʥʮʠʧ 
ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦ ʫʨʘʚʥʝʥʠʶ ʄʘʡʦ [2], ʦʥʠ ʨʘʩʩʯʠʪʘʣʠ ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʥʩʪʘʥʪ 
ʩʢʦʨʦʩʪʝʡ ʨʝʘʢʮʠʠ. ʆʥʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʪʥʦʰʝʥʠʝ Kʧʝʨ. ʄ /Kʨ (ʛʜʝ, Kʧʝʨ. ʄ ï ʢʦʥʩʪʘʥʪʘ 
ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʮʝʧʠ ʥʘ ʤʦʥʦʤʝʨ, Kʨ ï ʢʦʥʩʪʘʥʪʘ ʨʦʩʪʘ) ʥʝ ʟʘʚʠʩʠʪ ʥʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 
ʨʝʘʢʮʠʠ, ʥʠ ʦʪ ʜʠʵʣʝʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʨʘʩʪʚʦʨʠʪʝʣʷ. ʂʨʦʤʝ ʪʦʛʦ, ʫʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʝ  Kʦ/Kʨ (ʛʜʝ Kʦ ï ʢʦʥʩʪʘʥʪʘ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ-ʦʙʨʳʚʘ ʤʘʪʝʨʠʘʣʴʥʦʡ ʮʝʧʠ 
ʧʦʣʠʤʝʨʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʧʦʥʠʞʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ. 
ʊʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʠʥʪʝʨʝʩʥʳʝ ʜʘʥʥʳʝ ʧʦ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʠ ʩʦʧʦʣʠʤʝʨʠʟʘʮʠʠ ʦ-
ʤʝʪʠʣʩʪʠʨʦʣʘ ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ ʚ ʵʪʦʡ ʞʝ ʨʘʙʦʪʝ [2]. ɼʨʫʛʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ 
ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʵʪʦʛʦ ʤʦʥʦʤʝʨʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ. ɼʦ ʩʠʭ ʧʦʨ ʥʝʠʟʚʝʩʪʥʳ 
ʤʝʭʘʥʠʟʤʳ ʵʣʝʤʝʥʪʘʨʥʳʭ ʘʢʪʦʚ (ʠʥʠʮʠʠʨʦʚʘʥʠʝ-ʨʦʩʪ-ʦʙʨʳʚ), ʧʨʠʨʦʜʘ ʘʢʪʠʚʥʳʭ ʮʝʥʪʨʦʚ 
ʠ ʨʦʣʴ ʨʘʩʪʚʦʨʠʪʝʣʷ ʥʘ ʵʣʝʢʪʨʦʥʥʦʤ ʫʨʦʚʥʝ.  
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ʀʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʦ-ʤʝʪʦʢʩʠʩʪʠʨʦʣʘ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʰʘʛʦʤ ʚ 
ʠʟʫʯʝʥʠʠ ʤʝʭʘʥʠʟʤʘ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʘʢʪʘ ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʢʘʪʠʦʥʥʦʡ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʵʪʦʛʦ 
ʤʦʥʦʤʝʨʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 
ʤʝʭʘʥʠʟʤʘ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʦ-ʤʝʪʦʢʩʠʩʪʠʨʦʣʘ ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 
MNDO ʯʝʨʝʟ ʧʦʩʪʨʦʝʥʠʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʪʦʥʘ ʠ ʠʟʫʯʘʝʤʦʛʦ ʤʦʥʦʤʝʨʘ. 

ʄʝʪʦʜʠʯʝʩʢʘʷ ʯʘʩʪʴ 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʢʣʘʩʩʠʯʝʩʢʠʡ 
ʢʚʘʥʪʦʚʦʭʠʤʠʯʝʩʢʠʡ ʤʝʪʦʜ MNDO ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʛʝʦʤʝʪʨʠʠ ʧʦ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ 
ʛʨʘʜʠʝʥʪʥʳʤ ʤʝʪʦʜʦʤ, ʚʩʪʨʦʝʥʥʳʤ ʚ Firefly [3-4], ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʵʪʦʪ ʤʝʪʦʜ 
ʩʧʝʮʠʘʣʴʥʦ ʧʘʨʘʤʝʪʨʠʟʦʚʘʥ ʜʣʷ ʥʘʠʣʫʯʰʝʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʠʩʪʝʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʘʥʘʣʠʟʝ 
ʤʝʭʘʥʠʟʤʦʚ ʢʘʪʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʈʘʩʯʝʪʳ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʧʨʠʙʣʠʞʝʥʠʠ ʠʟʦʣʠʨʦʚʘʥʥʦʡ 
ʤʦʣʝʢʫʣʳ ʚ ʛʘʟʦʚʦʡ ʬʘʟʝ. ɺ ʩʠʩʪʝʤʝ H+ é C9H10O (ʦ-ʤʝʪʦʢʩʠʩʪʠʨʦʣ) 21 ʘʪʦʤ, M=2S+1=1 
(ʛʜʝ S ï ʩʫʤʤʘʨʥʳʡ ʩʧʠʥ ʚʩʝʭ ʵʣʝʢʪʨʦʥʦʚ ʠʟʫʯʘʝʤʦʡ ʩʠʩʪʝʤʳ ʨʘʚʝʥ ʥʫʣʶ (ʚʩʝ ʵʣʝʢʪʨʦʥʳ 
ʩʧʘʨʝʥʳ), ʄ-ʤʫʣʴʪʠʧʣʝʪʥʦʩʪʴ), ʦʙʱʠʡ ʟʘʨʷʜ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ × qc =1  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʦ-ʤʝʪʦʢʩʠʩʪʠʨʦʣʘ ʚʳʧʦʣʥʷʣʩʷ ʨʘʩʯʝʪ 
ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʪʦʥʘ ʩ  ʦ-ʤʝʪʦʢʩʠʩʪʠʨʦʣʦʤ ʧʦ ʘʥʘʣʦʛʠʯʥʦʡ 
ʤʝʪʦʜʠʢʝ ʨʘʙʦʪ [6-7]. ɺ ʢʘʯʝʩʪʚʝ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ ʙʳʣʠ ʚʳʙʨʘʥʳ  ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʧʨʦʪʦʥʘ 
ʅ1 ʜʦ ʉ2 (RH1ʉ2) ʠ ʦʪ ʅ1 ʜʦ ʉ3 (RH1ʉ3). ʀʩʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ RH1ʉ2 ʠ RH1ʉ3 ʧʨʠʥʠʤʘʣʠʩʴ 
ʨʘʚʥʳʤʠ 0,31 ʥʤ. ɼʘʣʝʝ, ʤʝʥʷʷ  ʟʥʘʯʝʥʠʷ RH1ʉ2 ʩ ʰʘʛʦʤ 0,01 ʥʤ ʚʳʧʦʣʥʷʣʩʷ ʢʚʘʥʪʦʚʦ-
ʭʠʤʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ, ʠʟʤʝʥʷʷ ʟʥʘʯʝʥʠʷ RH1ʉ3 ʩ ʪʘʢʠʤ ʞʝ ʰʘʛʦʤ 0,01 
ʥʤ. ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʟʥʘʯʝʥʠʡ ʵʥʝʨʛʠʡ ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ ʩʪʨʦʠʣʘʩʴ 
ʵʢʚʠʧʦʪʝʥʮʠʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʨʦʪʦʥʘ ʦ-ʤʝʪʦʢʩʠʩʪʠʨʦʣʦʤ (ʩʤ. ʨʠʩ. 4).  
ʀʩʭʦʜʥʘʷ ʤʦʜʝʣʴ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʤʦʣʝʢʫʣʳ ʦ-ʤʝʪʦʢʩʠʩʪʠʨʦʣʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1.   

 

ʈʠʩ. 1 ï ʀʩʭʦʜʥʘʷ ʤʦʜʝʣʴ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʤʦʣʝʢʫʣʳ ʦ-ʤʝʪʦʢʩʠʩʪʠʨʦʣʘ 
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ɼʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʜʝʣʝʡ ʤʦʣʝʢʫʣ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʟʚʝʩʪʥʘʷ 
ʧʨʦʛʨʘʤʤʘ MacMolPlt [5]. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ 

ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭï ʠ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʦ-ʤʝʪʦʢʩʠʩʪʠʨʦʣʘ  ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4, 5 ʠ 7. ʀʟʤʝʥʝʥʠʝ 
ʟʘʨʷʜʦʚ ʥʘ ʥʝʢʦʪʦʨʳʭ ʘʪʦʤʘʭ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭï ʠ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʦ-ʤʝʪʦʢʩʠʩʪʠʨʦʣʘ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 6 ʠ 8. ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ 
ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 Ŭ ïʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʦ-
ʤʝʪʦʢʩʠʩʪʠʨʦʣʘ (ʉ2) ʠ ʨʘʟʨʳʚʘ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʦ-ʤʝʪʦʢʩʠʩʪʠʨʦʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2. 
ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 ɓ ï
ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʦ-ʤʝʪʦʢʩʠʩʪʠʨʦʣʘ (ʉ3) ʠ ʨʘʟʨʳʚʘ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʉ2 = C3  ʧʦʢʘʟʘʥʘ ʥʘ 
ʨʠʩ. 3. ʂʨʦʤʝ ʪʦʛʦ, ʠʟ ʨʠʩ. 4 ʚʠʜʥʦ, ʯʪʦ ʥʘ ʚʩʝʤ ʧʫʪʠ ʜʚʠʞʝʥʠʷ ʧʨʦʪʦʥʘ (ʠʥʠʮʠʠʨʫʶʱʘʷ 
ʯʘʩʪʠʮʘ)  H+ŭ  ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ RH1ʉ2 ʠ RH1ʉ3 ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʦʙʱʝʡ 
ʵʥʝʨʛʠʠ ʩʠʩʪʝʤʳ  H+ é C9H10 O(ɽ0) ʥʝʫʢʣʦʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʨʙʢʘʪʠʦʥʘ ʠ ʥʦʩʠʪ ʙʝʟʙʘʨʴʝʨʥʳʡ ʭʘʨʘʢʪʝʨ ʢʘʢ ʧʨʠ ʘʪʘʢʝ ʥʘ Ŭ- ʪʘʢ ʠ ʥʘ ɓ- 

ʫʛʣʝʨʦʜʥʳʝ ʘʪʦʤʳ ʦ-ʤʝʪʦʢʩʠʩʪʠʨʦʣʘ (ʨʠʩ. 5, 7). ʆʜʥʘʢʦ, ʢʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʘʪʘʢʠ 
ʧʨʦʪʦʥʘ Ŭ-  ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʥʘ 65 ʢɼʞ/ʤʦʣʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʚʳʛʦʜʥʝʝ, ʯʝʤ ʢʦʥʝʯʥʘʷ 
ʩʪʨʫʢʪʫʨʘ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ɓ-  ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ. ʊʝʧʣʦʚʦʡ ʵʬʬʝʢʪ ʨʝʘʢʮʠʠ ʧʨʠ ʘʪʘʢʝ ʥʘ Ŭ- 
ʫʛʣʝʨʦʜʥʳʡ ʘʪʦʤ ʨʘʚʝʥ 556 ʢɼʞ/ʤʦʣʴ, ʘ ʧʨʠ ʘʪʘʢʝ ʥʘ ɓ- ʫʛʣʝʨʦʜʥʳʡ ʘʪʦʤ ʨʘʚʝʥ 491 
ʢɼʞ/ʤʦʣʴ. 

 

ʈʠʩ.2 ï ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 Ŭ ï
ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʦ-ʤʝʪʦʢʩʠʩʪʠʨʦʣʘ (ʉ2) 
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ʂʨʦʤʝ ʪʦʛʦ, ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ  ʠ ʠʟʤʝʥʝʥʠʝ ʜʣʠʥ 
ʩʚʷʟʝʡ ʠ ʚʘʣʝʥʪʥʳʭ ʫʛʣʦʚ ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪʳ ʨʝʘʢʮʠʠ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʧʨʠ ʘʪʘʢʝ ʧʨʦʪʦʥʘ 
ʥʘ Ŭ- ʪʘʢ ʠ ʥʘ ɓ- ʫʛʣʝʨʦʜʥʳʝ ʘʪʦʤʳ ʦ-ʤʝʪʦʢʩʠʩʪʠʨʦʣʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʤʝʭʘʥʠʟʤ 
ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʢʘʪʠʦʥʥʦʡ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʦ-ʤʝʪʦʢʩʠʩʪʠʨʦʣʘ ʠʜʝʪ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ 
ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʤʦʥʦʤʝʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʚʧʝʨʚʳʝ ʠʟʫʯʝʥ ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʦ-ʤʝʪʦʢʩʠʩʪʠʨʦʣʘ 
ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ MNDO. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʵʪʦʪ ʤʝʭʘʥʠʟʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʦʙʳʯʥʫʶ ʨʝʘʢʮʠʶ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʦʣʝʬʠʥʘ. ʈʝʘʢʮʠʷ 
ʵʢʟʦʪʝʨʤʠʯʥʘ ʠ ʥʦʩʠʪ ʙʝʟʙʘʨʴʝʨʥʳʡ ʭʘʨʘʢʪʝʨ.  

 
ʈʠʩ.3 ï ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 ɓ ï

ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʦ-ʤʝʪʦʢʩʠʩʪʠʨʦʣʘ (ʉ3) 

 
ʈʠʩ. 4 ï ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʵʥʝʨʛʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʨʦʪʦʥʘ ʩ ʦ-

ʤʝʪʦʢʩʠʩʪʠʨʦʣʦʤ 
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ʈʠʩ. 5 ï ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʦ-ʤʝʪʦʢʩʠʩʪʠʨʦʣʘ 

 

 

ʈʠʩ. 6 ï ʀʟʤʝʥʝʥʠʝ ʟʘʨʷʜʦʚ ʥʘ ʥʝʢʦʪʦʨʳʭ ʘʪʦʤʘʭ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ 
ʧʨʦʪʦʥʘ ʅ1 ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʦ-ʤʝʪʦʢʩʠʩʪʠʨʦʣʘ 
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ʈʠʩ. 7 ï ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʦ-ʤʝʪʦʢʩʠʩʪʠʨʦʣʘ 

 

ʈʠʩ. 8 ï ʀʟʤʝʥʝʥʠʝ ʟʘʨʷʜʦʚ ʥʘ ʥʝʢʦʪʦʨʳʭ ʘʪʦʤʘʭ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ 
ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1 ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʦ-ʤʝʪʦʢʩʠʩʪʠʨʦʣʘ 
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ʉʝʙʨʷʢʦʚʩʢʠʡ ʬʠʣʠʘʣ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʟʘʪʨʘʛʠʚʘʝʪ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʴ ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʛʝʦʜʝʟʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʠʙʦʨʳ, ʢʦʪʦʨʳʝ ʧʨʠʰʣʠ ʥʘ ʤʝʩʪʦ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʥʝ ʤʦʛʣʠ ʚʳʧʦʣʥʷʪʩʷ ʩ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʴʶ ʠ ʩʢʦʨʦʩʪʴʶ. ɺ ʦʩʥʦʚʫ ʠʭ ʨʘʙʦʪʳ ʟʘʣʦʞʝʥʳ ʨʘʥʝʝ ʠʩʧʦʣʴʟʫʝʤʳ ʧʨʠʥʮʠʧʳ 

ʠʟʤʝʨʝʥʠʷ, ʢʦʪʦʨʳʝ ʩ ʛʦʜʘʤʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʜʝʣʘʷ ʠʟʤʝʨʝʥʠʷ ʙʦʣʝʝ ʧʨʦʩʪʳʤ ʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ.  

Annotation 

The development of technology in the modern world affects all spheres of life, including 

geodetic equipment. Modern devices that have replaced the traditional ones allow solving tasks 

that previously could not be performed with high accuracy and speed. Their work is based on 

previously used measurement principles, which have improved over the years, making 

measurements simpler and more automated. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʜʝʟʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʠʥʥʦʚʘʮʠʠ ʚ ʛʝʦʜʝʟʠʠ, ʢʘʜʘʩʪʨʦʚʳʝ 

ʨʘʙʦʪʳ, ʛʝʦʜʝʟʠʷ. 

Key words: surveying equipment, innovations in geodesy, cadastral work, geodesy. 

 

ɻʝʦʜʝʟʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ:  

ʊʝʦʜʦʣʠʪʳ  

ʅʠʚʝʣʠʨʳ  

ʊʘʭʝʦʤʝʪʨʳ  

ʃʘʟʝʨʥʳʝ ʜʘʣʴʥʦʤʝʨʳ  

ɻʝʦʜʝʟʠʯʝʩʢʠʝ ʩʧʫʪʥʠʢʦʚʳʝ ʧʨʠʝʤʥʠʢʠ (GNSS ʧʨʠʝʤʥʠʢʠ)  

ʃʘʟʝʨʥʳʝ ʩʢʘʥʝʨʳ  

ʂʘʞʜʳʡ ʚʠʜ ʧʨʠʙʦʨʘ ʚʳʧʦʣʥʷʝʪ ʦʧʨʝʜʝʣʸʥʥʳʝ ʬʫʥʢʮʠʠ (ʟʘʤʝʨ ʫʛʣʦʚ, ʨʘʩʩʪʦʷʥʠʡ, 

ʚʳʩʦʪ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ), ʘ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʠ ʚʳʧʦʣʥʷʶʪ ʟʘʤʝʨʳ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʥʝʩʢʦʣʴʢʠʭ ʧʘʨʘʤʝʪʨʦʚ.  

нΦ ͔͙́ͦ͒ͦͭ͡  

ʇʨʠʙʦʨ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʫʛʣʦʚ ʚ ʛʝʦʜʝʟʠʯʝʩʢʠʭ 

ʨʘʙʦʪʘʭ. ʋʛʣʳ ʠʟʤʝʨʷʶʪʩʷ ʚ ʛʨʘʜʫʩʘʭ ʠ ʤʠʥʫʪʘʭ.  

ʉʫʱʝʩʪʚʫʶ ʵʣʝʢʪʨʦʥʥʳʝ ʪʝʦʜʦʣʠʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʦ ʚʨʝʤʷ ʩʲʝʤʢʠ ʧʦʣʫʯʘʪʴ 

ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʥʘ ʮʠʬʨʦʚʦʤ ʪʘʙʣʦ. ʉʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ ʠ ʦʰʠʙʢʠ ʧʨʠ 

ʨʫʯʥʦʤ ʩʥʷʪʠʠ ʠʟʤʝʨʝʥʥʳʭ ʫʛʣʦʚ.   

ʇʨʠʙʦʨ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʥʦʩʪʠ ʚʳʩʦʪ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʩ ʧʦʤʦʱʴʶ ʥʠʚʝʣʠʨʥʦʡ ʨʝʡʢʠ ï ʧʨʦʛʨʘʜʫʠʨʦʚʘʥʘ 

ʣʠʥʝʡʢʘ.  

ʊʘʢʞʝ, ʢʘʢ ʠ ʩ ʪʝʦʜʦʣʠʪʦʤ ʩʫʱʝʩʪʚʫʶʪ ʵʣʝʢʪʨʦʥʥʳʝ ʥʠʚʝʣʠʨʳ, ʦʪʣʠʯʘʶʪʩʷ ʦʥʠ ʦʪ 

ʦʙʳʯʥʳʭ ʪʝʤ, ʯʪʦ ʚ ʥʠʭ ʚʩʪʨʦʝʥʦ ʵʣʝʢʪʨʦʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʩʥʠʤʘʝʪ ʦʪʩʯʝʪ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʡ ʨʝʡʢʝ ʩ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. ʇʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʥʠʚʝʣʠʨʘ 

ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ ʠ ʠʩʢʣʶʯʘʝʪ ʦʰʠʙʢʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʠ.  

 3) ʃʘʟʝʨʥʳʝ ʩʢʘʥʝʨʳ   

ʇʨʠʙʦʨ ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʩʲʝʤʦʯʥʫʶ ʩʠʩʪʝʤʫ ʢʦʪʦʨʘʷ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ (ʦʪ 

ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ ʜʦ ʤʠʣʣʠʦʥʘ ʪʦʯʝʢ ʚ ʩʝʢʫʥʜʫ) ʠʟʤʝʨʷʝʪ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʩʢʘʥʝʨʘ ʜʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʤʝʨʷʝʤʦʛʦ ʦʙʲʝʢʪʘ ʠ ʨʝʛʠʩʪʨʠʨʫʶʱʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ 

(ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʠ ʚʝʨʪʠʢʘʣʴʥʳʝ ʫʛʣʳ) ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 3-ʭ ʤʝʨʥʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ (ʩʢʘʥʘ). ɺ ʠʪʦʛʝ ʣʘʟʝʨʥʳʡ ʩʢʘʥʝʨ ʚʳʜʘʝʪ ʤʘʩʩʠʚ ʪʦʯʝʢ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʪʨʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ X, Y ʠ Z.  
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ʊʘʭʝʦʤʝʪʨ ï ʧʨʠʙʦʨ, ʢʦʪʦʨʳʡ ʠʟʤʝʨʷʝʪ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʠ ʚʝʨʪʠʢʘʣʴʥʳʝ ʫʛʣʳ, 

ʧʨʝʚʳʰʝʥʠʷ ʠ ʨʘʩʩʪʦʷʥʠʷ, ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪ ʢʦʦʨʜʠʥʘʪʳ ʥʘ ʤʝʩʪʥʦʩʪʠ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʜʦʚʦʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʨʘʟʤʝʨ, ʦʥ ʷʚʣʷʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʝ 

ʬʫʥʢʮʠʠ ʪʝʦʜʦʣʠʪʘ ʠ ʜʘʣʴʥʦʤʝʨʘ. ʅʘʣʠʯʠʝ ʚʥʫʪʨʠ ʪʘʭʝʦʤʝʪʨʘ ʧʨʦʮʝʩʩʘ ʩ ʤʦʱʥʳʤ 

ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʩʯʝʪʳ ʠ ʠʟʤʝʨʝʥʠʷ 

ʙʳʩʪʨʦ ʠ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʟʘʧʦʤʠʥʘʪʴ ʙʦʣʴʰʦʡ 

ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ.  

ɺ ʥʘʩʪʦʷʱʠʝ ʚʨʝʤʷ, ʨʘʩʪʫʱʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʨʠʙʦʨʘʭ, ʨʘʟʚʠʪʠʝ 

ʵʣʝʢʪʨʦʥʠʢʠ, ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʣʘʟʝʨʥʦʡ ʪʝʭʥʠʢʠ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʥʝ 

ʪʦʣʴʢʦ ʥʦʚʳʝ ʤʦʜʝʣʠ ʠʟʚʝʩʪʥʳʭ ʧʨʠʙʦʨʦʚ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʛʝʦʜʝʟʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʇʨʦʜʦʣʞʘʶʪ ʫʣʫʯʰʘʪʴʩʷ ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʭʝʦʤʝʪʨʳ. ɿʘ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ (10 ï 15 ʣʝʪ) ʠʟ ʧʨʠʙʦʨʘ, ʩʦʝʜʠʥʷʶʱʠʝ ʚ ʩʝʙʝ ʜʘʣʴʥʦʤʝʨ ʠ ʪʝʦʜʦʣʠʪ, ʦʥ 

ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʧʨʠʙʦʨ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʜʘʩʪʨʦʚʦʡ ʩʲʝʤʢʝ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʝ 

ʠ ʛʝʦʜʝʟʠʯʝʩʢʦʤ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.    

ʀ ʵʪʦ ʚʩʝ ʙʣʘʛʦʜʘʨʷ ʦʙʲʝʜʠʥʝʥʠʶ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʪʘʭʝʦʤʝʪʨʝ ʬʫʥʢʮʠʡ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʪʝʦʜʦʣʠʪʘ, ʣʘʟʝʨʥʦʛʦ ʜʘʣʴʥʦʤʝʨ ʠ ʧʦʣʦʚʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʵʣʝʢʪʨʦʥʥʳʡ ʪʘʭʝʦʤʝʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʷʭ, ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʥʘʙʣʶʜʝʥʠʷʭ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ, ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʢʘʜʘʩʪʨʦʚʳʭ 

ʨʘʙʦʪʘʭ ʜʣʷ ʨʝʰʝʥʠʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. 

ɺ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪʘʭ ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʭʝʦʤʝʪʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʞʝ, ʯʝʤ 

ʩʧʫʪʥʠʢʦʚʳʝ ʧʨʠʝʤʥʠʢʠ, ʪʘʢ ʢʘʢ ʠʤʠ ʠʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʷʪʴ ʛʦʨʘʟʜʦ ʜʦʣʴʰʝ. ʅʦ ʧʨʠ ʵʪʦʤ 

ʦʥʠ ʠʤʝʶʪ ʥʝʢʦʪʦʨʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʦʪ ʩʧʫʪʥʠʢʦʚʦʛʦ ʧʨʠʝʤʥʠʢʘ.  

ɺʦ ï ʧʝʨʚʳʭ, ʵʣʝʢʪʨʦʥʥʳʤ ʪʘʭʝʦʤʝʪʨʦʤ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʠʟʤʝʨʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʫʣʠʮʝ, ʥʦ ʠ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ, GNSS ʧʨʠʝʤʥʠʢʦʤ ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʠʟʤʝʨʝʥʠʷ 

ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ, ʪʘʢ ʢʘʢ ʝʤʫ ʦʙʷʟʘʪʝʣʴʥʦ ʦʪʢʨʳʪʦʝ ʥʝʙʦ ʜʣʷ ʩʚʷʟʠ ʩʦ ʩʧʫʪʥʠʢʦʤ 

ʣʝʪʘʶʱʝʤ ʚʦʢʨʫʛ ɿʝʤʣʠ.   

ɺʦ ï ʚʪʦʨʳʭ, ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʪʘʭʝʦʤʝʪʨʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʣʘʟʝʨʥʳʭ ʜʘʣʴʥʦʤʝʨ, ʠ ʥʝ 

ʧʨʠʜʝʪʩʷ ʪʨʘʪʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʝʥʴʛʠ ʥʘ ʝʛʦ ʧʦʢʫʧʢʫ, ʪʘʢ ʢʘʢ ʵʪʦ ʥʝʦʙʭʦʜʠʤʳʡ 

ʧʨʠʙʦʨ ʜʣʷ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ, ʠ ʙʝʟ ʥʝʛʦ ʥʝʢʦʪʦʨʳʝ ʨʘʙʦʪʳ ʧʨʦʚʝʩʪʠ ʥʝʚʦʟʤʦʞʥʦ. 

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʤʠʥʫʩʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʪʘʭʝʦʤʝʪʨʘ ʦʪ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ 

ʩʧʫʪʥʠʢʦʚʦʛʦ ʧʨʠʝʤʥʠʢʘ:  

1) ʅʫʞʥʦ ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ ʠʤʝʪʴ ʚʠʜʠʤʦʩʪʴ ʤʠʥʠʤʫʤ ʥʘ 2 ʧʫʥʢʪʘ ʠ ʩʪʘʥʮʠʶ ʩ 

ʠʟʚʝʩʪʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ.  
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2) ʀʟʤʝʨʝʥʠʷ ʟʘʥʠʤʘʶʪ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʝʪʦʜʘ ʚ 

ʨʝʞʠʤʝ RTK.  

3) ʇʨʠʙʦʨ ʜʦʣʴʰʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ ʮʝʥʪʨʠʨʫʝʪʩʷ ʥʘ ʩʪʘʥʮʠʠ;  

4) ɼʦʣʴʰʝ ʥʘʚʦʜʠʪʴ ʥʘ ʥʫʞʥʫʶ ʪʦʯʢʫ.  

5) ʇʨʠ ʠʟʤʝʨʝʥʠʷʭ ʥʝʦʙʭʦʜʠʤʦ 2 ʯʝʣʦʚʝʢʘ.  

6) ʉʣʦʞʥʝʝ ʚ ʨʘʙʦʪʝ.  

ʅʦ ʧʨʠ ʵʪʦʤ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʪʘʭʝʦʤʝʪʨ ð ʥʝʦʙʭʦʜʠʤʳʡ ʧʨʠʙʦʨ, ʪʘʢ ʢʘʢ ʪʦʯʥʦʩʪʴ, 

ʢʦʪʦʨʫʶ ʚʳʜʘʝʪ ʪʘʭʝʦʤʝʪʨ, ʥʠ ʚʳʜʘʸʪ ʥʝ ʦʜʠʥ ʛʝʦʜʝʟʠʯʝʩʢʠʡ ʧʨʠʙʦʨ, ʚʢʣʶʯʘʷ GNSS 

ʧʨʠʝʤʥʠʢʠ. ʀ ʠʤʝʥʥʦ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʫʞʥʳʝ ʚʳʩʦʢʦʪʦʯʥʳʝ ʠʟʤʝʨʝʥʠʷ, ʪʘʢ ʢʘʢ ʪʦʯʥʦʩʪʴ 

ʠʟʤʝʨʝʥʠʷ ʪʘʤ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʜʦ 1 ʤʤ [4]. ʀ ʠʟʤʝʨʝʥʠʷ ʥʘ ʩʪʨʦʡʧʣʦʱʘʜʢʝ ʧʨʦʚʦʜʷʪʩʷ 

ʥʝ ʨʝʜʢʦ ʧʦʜ ʢʨʳʰʝʡ, ʘ GNSS ʩʧʫʪʥʠʢʦʤ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʩʲʝʤʢʫ ʪʦʣʴʢʦ ʧʦʜ ʦʪʢʨʳʪʳʤ 

ʥʝʙʦʤ.  

ɼʝʣʘʷ ʠʟ ʚʩʝʛʦ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ ʚʳʚʦʜ, ʯʪʦ ʵʣʝʢʪʨʦʥʥʳʡ ʪʘʭʝʦʤʝʪʨ ʫʥʠʚʝʨʩʘʣʴʥʳʡ 

ʧʨʠʙʦʨ (ʪ.ʝ. ʦʥ ʩʦʚʤʝʱʘʝʪ ʚ ʩʝʙʝ ʥʠʚʝʣʠʨ, ʪʝʦʜʦʣʠʪ, ʩʧʫʪʥʠʢʦʚʳʡ ʧʨʠʝʤʥʠʢ ʠ ʣʘʟʝʨʥʳʡ 

ʜʘʣʴʥʦʤʝʨ), ʢʦʪʦʨʳʡ ʧʦʜʭʦʜʠʪ ʘʙʩʦʣʶʪʥʦʛʦ ʢʦ ʚʩʝʤ ʚʠʜʘʤ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ. ɽʛʦ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʪʘʢ ʠ ʚ ʢʘʜʘʩʪʨʝ. ʊʘʢ ʢʘʢ ʦʥ ʩʦʚʤʝʱʘʝʪ ʩʝʙʝ ʚʩʝ 

ʬʫʥʢʮʠʠ ʠʟʤʝʨʝʥʠʷ: ʨʘʩʩʪʦʷʥʠʷ, ʫʛʣʳ, ʚʳʩʦʪʳ ʠ ʢʦʦʨʜʠʥʘʪʳ.  ʅʦ ʧʨʠ ʵʪʦʤ ʚʳʙʦʨ ʟʘʚʠʩʠʪ, 

ʥʝ ʪʦʣʴʢʦ ʦʪ ʪʦʯʥʦʩʪʠ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʧʨʠʙʦʨʘ, ʥʦ ʠ ʦʪ ʫʜʦʙʥʦʩʪʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʚʨʝʤʝʥʠ ʧʦʪʨʘʯʝʥʥʦʛʦ ʥʘ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʨʘʙʦʪ.  

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚʳʰʝ ʪʘʭʝʦʤʝʪʨʳ ʠʤʝʶʪ ʦʯʝʥʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʚʳʜʘʚʘʝʤʦʡ 

ʪʦʯʥʦʩʪʠ ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ, ʣʶʙʦʡ ʠʟ ʥʠʭ ʤʦʞʝʪ ʧʦʜʦʡʪʠ ʚ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪʘʭ ʪʘʢ ʢʘʢ 

ʪʘʤ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 2-3 ʩʤ. 

ʃʘʟʝʨʥʳʡ ʜʘʣʴʥʦʤʝʨ ï ʵʪʦ ʛʝʦʜʝʟʠʯʝʩʢʠʡ ʧʨʠʙʦʨ, ʢʦʪʦʨʳʡ ʠʟʤʝʨʷʝʪ ʨʘʩʩʪʦʷʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʣʘʟʝʨʥʦʛʦ ʣʫʯʘ.   

ʆʧʠʩʘʪʴ ʢʘʢ ʨʘʙʦʪʘʝʪ ʜʘʥʥʳʡ ʧʨʠʙʦʨ ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦ ï ʠʟʤʝʨʷʝʪʩʷ ʚʨʝʤʷ, 

ʢʦʪʦʨʦʝ ʧʦʪʨʝʙʫʝʪʩʷ ʜʣʷ ʣʘʟʝʨʥʦʛʦ ʣʫʯʘ, ʯʪʦʙʳ ʧʨʦʡʪʠ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʨʠʙʦʨʘ ʜʦ 

ʠʟʤʝʨʷʝʤʦʛʦ ʦʙʲʝʢʪʘ.  

ʃʘʟʝʨʥʳʡ ʜʘʣʴʥʦʤʝʨ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʦʩʪʦʡ ʨʫʣʝʪʢʠ ʪʝʤ, ʯʪʦ:  

1) ʧʦʟʚʦʣʷʝʪ ʜʝʣʘʪʴ ʠʟʤʝʨʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʩʦʪʥʠ ʤʝʪʨʦʤ, ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ 

ʜʘʞʝ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ;  

2) ʠʟʤʝʨʝʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘ ʩʯʠʪʘʥʥʳʝ ʩʝʢʫʥʜʳ  

3) ʢʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʦʙʳʯʥʦʡ ʨʫʣʝʪʢʦʡ ʠʥʦʛʜʘ ʥʫʞʥʳ 2 ʯʝʣʦʚʝʢʘ, ʯʪʦ 

ʩ ʣʘʟʝʨʥʳʤ ʜʘʣʴʥʦʤʝʨʦʤ ʥʠʢʦʛʜʘ ʥʝ ʩʣʫʯʠʪʩʷ.  
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ʊʘʢʞʝ ʙʦʣʴʰʠʥʩʪʚʦ ʣʘʟʝʨʥʳʭ ʜʘʣʴʥʦʤʝʨʦʚ ʠʤʝʶʪ ʤʥʦʞʝʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʬʫʥʢʮʠʡ ʪʘʢʠʝ ʢʘʢ: ʟʘʧʦʤʠʥʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ ʚ ʧʘʤʷʪʴ ʧʨʠʙʦʨʘ, ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʟʣʠʯʥʳʡ ʚʳʯʠʩʣʝʥʠʡ ʪʘʢʠʭ ʢʘʢ, ʨʘʩʯʝʪ ʧʣʦʱʘʜʠ, ʧʝʨʠʤʝʪʨʦʚ ʠ ʦʙʲʝʤʦʚ, ʠ ʠʟʤʝʨʝʥʠʷ 

ʫʛʣʦʚ.  

 ɺ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪʘʭ ʪʘʢʠʭ ʢʘʢ ʪʝʭʥʠʯʝʩʢʘʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ (ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʧʣʦʱʘʜʠ ʠ ʨʘʟʤʝʨʦʚ, ʬʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʘ 

ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ) ʣʘʟʝʨʥʳʡ ʜʘʣʴʥʦʤʝʨ ʥʝʟʘʤʝʥʠʤʘʷ ʚʝʱʴ.   

ʀʤʝʥʥʦ ʣʘʟʝʨʥʳʤ ʜʘʣʴʥʦʤʝʨʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʩʩʪʦʷʥʠʷ, ʨʘʟʤʝʨʳ ʠ ʚʳʯʠʩʣʷʝʪʩʷ 

ʧʣʦʱʘʜʴ ʥʝʦʙʭʦʜʠʤʳ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ (ʧʦʤʝʱʝʥʠʷ, ʟʜʘʥʠʷ, ʩʦʦʨʫʞʝʥʠʡ). ɼʘʥʥʳʡ 

ʧʨʠʙʦʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʪʦʯʥʦʩʪʴ ʠ ʫʜʦʙʩʪʚʘ ʠʟʤʝʨʝʥʠʷ [1; 2]. 

ʃʘʟʝʨʥʳʡ ʜʘʣʴʥʦʤʝʨ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʵʣʝʢʪʨʦʥʥʳʤ ʪʘʭʝʦʤʝʪʨʦʤ, ʠʤʝʶʱʠʤ ʚ 

ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʣʘʟʝʨʥʳʡ ʜʘʣʴʥʦʤʝʨ, ʥʦ ʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʨʠʙʦʨʘ ʠʤʝʶʪʩʷ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ:  

¶ ʦʥ ʢʦʤʧʘʢʪʝʥ (ʠʤʝʝʪ ʤʘʣʝʥʴʢʠʡ ʨʘʟʤʝʨ ʠ ʝʛʦ ʣʝʛʢʦ ʥʦʩʠʪʴ ʚ ʢʘʨʤʘʥʝ, ʪʘʢʞʝ 

ʤʘʣʦ ʚʝʩʠʪ)  

¶ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʙʳʩʪʨʝʝ ʠ ʧʨʦʱʝ  

¶ ʥʝ ʩʪʨʝʙʫʝʪ ʩʣʦʞʥʦʡ ʫʩʪʘʥʦʚʢʝ ʥʘ ʤʝʩʪʥʦʩʪʠ   

¶ ʤʘʣʝʥʴʢʘʷ ʩʪʦʠʤʦʩʪʴ. 

ʉʧʫʪʥʠʢʦʚʳʝ ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ʉʅʉ) ï  ʩʠʩʪʝʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʩ ʮʝʣʴʶ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ (ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ) ʚʦʜʥʳʭ, ʥʘʟʝʤʥʳʭ ʠ ʚʦʟʜʫʰʥʳʭ 

ʦʙʲʝʢʪʦʚ. ʉʅʉ ʦʢʦʣʦ 20 ʣʝʪ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʛʝʦʜʝʟʠʯʝʩʢʦʤ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʧʫʥʢʪʦʚ ʆɻʉ ʠ ʆʄʉ. ʅʘ ʥʘʩʪʦʷʱʠʝ ʚʨʝʤʷ ʉʅʉ ʚʢʣʶʯʘʝʪ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʩʦʟʜʘʶʱʠʝʩʷ ʩʠʩʪʝʤʳ: ɻʃʆʅɸʉʉ, GPS, GALILEO ʠ ʪ.ʜ., ʧʨʠ ʵʪʦʤ 

ʪʦʣʴʢʦ ʜʚʝ ʠʟ ʥʠʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʦʝ ʠ ʙʝʩʧʝʨʝʙʦʡʥʦʝ ʧʦʢʨʳʪʠʝ ɿʝʤʣʠ (GPS ʠ 

ɻʃʆʅɸʉʉ) 

ʅʘʚʠʛʘʮʠʦʥʥʳʝ ʩʧʫʪʥʠʢʠ, ʥʝʧʨʝʨʳʚʥʦ ʧʝʨʝʜʘʶʪ ʧʦʪʨʝʙʠʪʝʣʷʤ ʦʪ ʚʩʝʭ ʅʉ 

ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʳʝ ʩʦʦʙʱʝʥʠʷ, ʢʦʪʦʨʦʝ ʩʦʜʝʨʞʠʪ ʦʧʝʨʘʪʠʚʥʳʝ ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ ʠ 

ʥʝʩʸʪ ʬʘʟʦʚʫʶ ʠ ʢʦʜʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʩʠʛʥʘʣʦʚ, ʠʟʣʫʯʘʝʤʳʭ 

ʩʧʫʪʥʠʢʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʦʙʨʘʟʫʶʪ ʚ ʦʢʦʣʦʟʝʤʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʦʛʦ 

ʧʦʣʷ ʚ ʢʦʪʦʨʦʤ ʨʘʙʦʪʘʶʪ ʧʨʠʥʠʤʘʶʱʘʷ ʘʧʧʘʨʘʪʫʨʘ.  

ʉʧʫʪʥʠʢʦʚʳʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʧʨʠʝʤʥʠʢʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʦʜʥʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʚ 

ʥʝʩʢʦʣʴʢʠʭ (GPS, ɻʃʆʅɸʉʉ, GALILEO). ʀʟʤʝʨʝʥʠʷ GPS ʩʧʫʪʥʠʢʘʤʠ ʧʨʦʠʟʚʦʜʷʪʩʷ ʥʘ 

ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʯʠʩʪʦʪʝ (L1, L2, ʠ L5) ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʧʦ ʢʦʜʦʚʦʡ ʠʣʠ 

ʬʘʟʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʣʫʯʝʥʥʦʛʦ ʩʠʛʥʘʣʘ [3].  
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Å L1 ʧʝʨʝʜʘʸʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 1575.42 ʄɻʮ   

Å L2 ʧʝʨʝʜʘʸʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 1227.60 ʄɻʮ   

Å L2 ʧʝʨʝʜʘʸʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 1176.45 ʄɻʮ   

P-code ï ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʟʘʱʠʱʝʥʥʳʤ ʢʦʜʦʤ, ʜʦʩʪʫʧ ʢ ʥʝʤʫ 

ʛʨʘʞʜʘʥʩʢʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʛʨʘʥʠʯʝʥ. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʝʪʨʦʚʫʶ ʪʦʯʥʦʩʪʴ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʦʨʜʠʥʘʪ, ʘ ʧʨʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʤʝʪʦʜʘʭ ʠʟʤʝʨʝʥʠʡ ï ʜʝʮʠʤʝʪʨʦʚʫʶ.  

C/a code ï ʦʪʢʨʳʪʴ ʜʣʷ ʚʩʝʭ ʛʨʘʞʜʘʥʩʢʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʤʝʥʴʰʫʶ 

ʪʦʯʥʦʩʪʴ. ʈʘʥʴʰʝ ʦʥ ʧʨʝʜʘʚʘʣʩʷ ʪʦʣʴʢʦ ʥʘ L1, ʩʝʡʯʘʩ ʚʝʜʝʥ ʥʘ ʜʨʫʛʠʭ ʯʘʩʪʦʪʘʭ. ɽʛʦ 

ʪʦʯʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʩʦʪʥʠ ʤʝʪʨʦʚ (ʩʝʣʝʢʪʠʚʥʳʡ ʜʦʩʪʫʧ, ʢʦʪʦʨʳʡ ʩʥʷʪ).  

ʂʦʜʦʚʳʡ ʩʧʦʩʦʙ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ, ʧʦʵʪʦʤʫ ʛʝʦʜʝʟʠʯʝʩʢʠʝ 

ʧʨʠʝʤʥʠʢʠ ʨʘʙʦʪʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʧʦ ʬʘʟʝ ʥʝʩʫʱʠʭ ʯʘʩʪʦʪ.  

ʅʘʠʙʦʣʝʝ ʪʦʯʥʦ ʧʨʦʠʟʚʦʜʷʪ ʠʟʤʝʨʝʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʩʧʫʪʥʠʢʠ, ʠʤʝʶʱʠʝ 2-ʝ 

ʯʠʩʪʦʪʳ ʠ ʨʘʙʦʪʘʶʱʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʧʦ ʢʦʜʘʤ, ʠ ʧʦ ʬʘʟʘʤ.  

ɼʘʥʥʳʝ ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ. 

¶ ʀʦʥʦʩʬʝʨʥʳʝ ʠ ʪʨʦʧʦʩʬʝʨʥʳʝ ʟʘʜʝʨʞʢʠ   

ʉʠʛʥʘʣ ʩʧʫʪʥʠʢʘ ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʠʦʥʦʩʬʝʨʫ ʤʦʞʝʪ ʙʳʪʴ ʟʘʤʝʜʣʝʥ (ʠʟ-ʟʘ ʥʠʟʢʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚ ï ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʧʨʦʭʦʞʜʝʥʠʷ ʩʠʛʥʘʣʘ, ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʩʠʛʥʘʣ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʠ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ). ʕʪʠ ʟʘʜʝʨʞʢʠ ʧʨʠʚʦʜʷʪ ʢ ʦʰʠʙʢʝ ʧʨʠ 

ʚʳʯʠʩʣʝʥʠʠ ʜʘʣʴʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʚʦʟʜʝʡʩʪʚʫʶ ʥʘ ʩʢʦʨʦʩʪʴ ʩʠʛʥʘʣʘ.  

¶ ʆʰʠʙʢʠ ʯʘʩʦʚ ʩʧʫʪʥʠʢʘ ʠ ʧʨʠʸʤʥʠʢʘ   

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʯʘʩʳ ʩʧʫʪʥʠʢʘ ʪʦʯʥʳʝ, ʦʰʠʙʢʘ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʢʦʣʦ 3 

ʥʘʥʦʩʝʢʫʥʜ, ʪʘʢ ʢʘʢ ʦʥʠ ʤʦʛʫʪ ʫʭʦʜʠʪʴ ʩʣʝʛʢʘ ʚʧʨʝʜʴ ʠ ʥʘʟʘʜ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʦʰʠʙʢʠ ʧʨʠ 

ʚʳʯʠʩʣʝʥʠʠ ʢʦʦʨʜʠʥʘʪ  

¶ ʄʥʦʛʦʣʫʯʝʚʦʩʪʴ 

ɼʘʥʥʳʡ ʚʠʜ ʦʰʠʙʢʠ ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ ʛʝʦʜʝʟʠʯʝʩʢʠʡ ʧʨʠʝʤʥʠʢ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʨʷʜʦʤ ʩ ʙʦʣʴʰʠʤʠ ʦʪʨʘʞʘʶʱʠʤʠʩʷ ʧʦʚʝʨʭʥʦʩʪʷʤʠ (ʪʠʧʘ ʦʟʝʨʘ ʠ ʩʪʝʢʣʷʥʥʳʭ ʟʜʘʥʠʡ). 

ʉʠʛʥʘʣ ʦʪ ʩʧʫʪʥʠʢʘ ʥʝ ʧʦʧʘʜʘʝʪ ʥʘ ʘʥʪʝʥʥʫ ʧʦ ʧʨʷʤʦʡ, ʘ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʙʣʠʞʘʡʰʠʡ 

ʦʙʲʝʢʪ, ʘ ʧʦʪʦʤ ʧʦʧʘʜʘʝʪ ʥʘ ʘʥʪʝʥʥʫ ʦʪʨʘʞʝʥʥʳʤ ʩʠʛʥʘʣʦʤ.  

ʂʘʞʜʳʡ ʧʨʠʝʤʥʠʢ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴ ʠʟʤʝʨʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʨʫʛʠʭ ʧʨʠʝʤʥʠʢʦʚ 

ʠʣʠ ʩʠʥʭʨʦʥʥʦ ʩ ʜʨʫʛʠʤʠ ʧʨʠʝʤʥʠʢʘʤʠ.   

ʇʦʵʪʦʤʫ ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʤʝʪʦʜʘ ʠʟʤʝʨʝʥʠʷ:  

¶ ɸʙʩʦʣʶʪʥʳʡ ʤʝʪʦʜ ï ʢʦʛʜʘ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʦʜʥʠʤ ʧʨʠʝʤʥʠʢʦʤ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʨʫʛʠʭ  
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ʊʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʧʨʠ ʜʘʥʥʦʤ ʤʝʪʦʜʝ ʜʦʩʪʠʛʘʝʪ 1.5- 15 ʤ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʥʝ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪʘʭ, ʪʘʢ ʢʘʢ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʫʶ ʪʦʯʥʦʩʪʴ.  

¶ ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʤʝʪʦʜ ï ʢʦʛʜʘ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʧʨʠʝʤʥʠʢʦʤʩʠʥʭʨʦʥʥʦ ʩ 

ʜʨʫʛʠʤʠ ʧʨʠʝʤʥʠʢʘʤʠ.  

ʀʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʜʦ 5 ʤʤ. ʇʨʠ ʪʘʢʦʤ ʤʝʪʦʜʝ ʥʘʙʣʶʜʝʥʠʡ 

ʦʜʠʥ ʠʟ ʧʨʠʝʤʥʠʢʦʚ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʫʥʢʪʝ ʩ ʠʟʚʝʩʪʥʦʛʦ ʢʦʦʨʜʠʥʘʪʦʨʘ.  

ʈʝʬʝʨʝʥʮ ï ʩʪʘʥʮʠʷ (ʙʘʟʘ) ï ʧʨʠʝʤʥʠʢ, ʢʦʪʦʨʳʡ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʧʫʥʢʪʝ ʩ 

ʠʟʚʝʩʪʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ. ʊʘʢ, ʢʘʢ ʜʘʥʥʳʡ ʧʨʠʝʤʥʠʢ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʫʥʢʪʝ ʩ ʠʟʚʝʩʪʥʳʤʠ 

ʢʦʦʨʜʠʥʘʪʘʤʠ, ʪʦ ʦʥ ʤʦʞʝʪ ʪʦʯʥʦ ʦʮʝʥʠʪʴ ʜʘʣʴʥʦʩʪʠ ʜʦ ʨʘʟʣʠʯʥʳʭ ʩʧʫʪʥʠʢʦʚ, ʧʦʵʪʦʤʫ ʦʥ 

ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʚʳʯʠʩʣʝʥʥʳʤʠ ʠ ʠʟʤʝʨʝʥʥʳʤʠ ʜʘʣʴʥʦʩʪʷʤʠ ʠ ʵʪʠ ʨʘʟʥʦʩʪʠ 

ʥʘʟʳʚʘʶʪʩʷ ʧʦʧʨʘʚʢʘʤʠ.  

ʈʦʚʝʨ ï  ʧʨʠʝʤʥʠʢ ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ, ʠ 

ʠʤʝʥʥʦ ʦʥ ʧʨʠʥʠʤʘʝʪ ʧʦʧʨʘʚʢʠ ʦʪ ʙʘʟʳ.  

ɻʝʦʜʝʟʠʯʝʩʢʠʝ ʩʧʫʪʥʠʢʦʚʳʝ ʧʨʠʝʤʥʠʢʠ ʠʤʝʶʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʵʣʝʢʪʨʦʥʥʳʤ ʪʘʭʝʦʤʝʪʨʘʤ ʚ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪʘʭ:  

1) ʅʝ ʪʨʝʙʫʝʪʩʷ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʟʘʠʤʥʫʶ ʚʠʜʠʤʦʩʪʴ ʤʝʞʜʫ ʧʫʥʢʪʘʤʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʥʘ ʤʝʩʪʥʦʩʪʠ.  

ʉʧʫʪʥʠʢʦʚʳʝ ʠʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʣʶʙʫʶ ʧʦʛʦʜʫ ʠ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʩʫʪʦʢ. 

3) ʀʟʤʝʨʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ ʪʝʯʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʤʠʥʫʪ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʧʨʦʱʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʣʝʚʳʭ ʨʘʙʦʪ.  

4) ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠʟʤʝʨʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʩʧʫʪʥʠʢʦʚʦʛʦ ʧʨʠʝʤʥʠʢʘ ʧʦʚʳʰʘʝʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ ʤʠʥʠʤʠʟʠʨʫʝʪ ʦʰʠʙʢʠ  

5) ʀʟʤʝʨʝʥʠʷ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ʜʚʠʞʝʥʠʠ.  

оΦ ́ͦ;ͤͦͫͭΈ ͙͔͔͙ͣͪͤ͘Ύ ͍͔͙ͯ͡;͙͍͔͊ͭͫΎ ͎͋͊ͦ͒͊ͪ͡Ύ ͙͔͙ͫͤ͗ͤΌ ͍͙͡Ύ͙ͤΎ ͊ͭͣͦͫͺ͔ͪ· ώрϐΦ  

ʇʦʵʪʦʤʫ ʠʤʝʥʥʦ ʵʪʦʪ ʤʝʪʦʜ ʠʟʤʝʨʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʫʪʥʠʢʦʚʳʭ ʧʨʠʝʤʥʠʢʦʚ 

ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪʘʭ, ʪʘʢ ʢʘʢ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ.   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʷ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʦʩʪʦʠʥʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ 

ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʭʝʦʤʝʪʨʦʚ, ʣʘʟʝʨʥʳʭ ʜʘʣʴʥʦʤʝʨʦʚ, ʠ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʧʫʪʥʠʢʦʚʳʭ 

ʧʨʠʝʤʥʠʢʦʚ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪʘʭ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʢʘʜʘʩʪʨʦʚʳʭ 

ʨʘʙʦʪʘʭ ʣʫʯʰʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʪʴ ʩʧʫʪʥʠʢʦʚʳʝ ʧʨʠʸʤʥʠʢʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʥʘʠʙʦʣʝʝ 

ʧʨʘʢʪʠʯʥʳ, ʧʦʚʳʰʘʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʠ ʧʦʣʝʚʳʭ ʨʘʙʦʪʘʭ, ʠʤʝʶʪ ʥʘʠʙʦʣʴʰʫʶ 

ʩʪʝʧʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ.   
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ʩʪʨʦʠʪʝʣʴʥʦʡ, ʢʘʜʘʩʪʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʟʳ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʝʞʜʝ.  

 
Abstract 

Currently, new territories are being developed every day, cities are growing, and various 
real estate objects are being built. This process today, more than ever before, needs competent 
systematization and regulation, since right now the volume of construction and cadastral 
activities is many times greater than before.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʜʝʟʠʷ, ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʨʘʙʦʪʳ, ʢʘʨʪʦʛʨʘʬʠʷ, ʢʘʜʘʩʪʨʦʚʳʝ 
ʨʘʙʦʪʳ, ʛʝʦʜʝʟʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʥʝʜʚʠʞʠʤʦʩʪʴ. 

Key words: geodesy, surveying, cartography, topographic surveys, geodetic support of 
land 

 

ʈʝʟʫʣʴʪʘʪʦʤ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʚ ʦʪʥʦʰʝʥʠʠ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʷʚʣʷʶʪʩʷ 
ʤʝʞʝʚʳʝ ʧʣʘʥʳ (ʜʣʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʠʭ ʯʘʩʪʝʡ), ʪʝʭʥʠʯʝʩʢʠʝ ʧʣʘʥʳ (ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ 
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ʩʪʨʦʝʥʠʡ), ʘʢʪʳ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪʩʷ ʢʘʜʘʩʪʨʦʚʳʤ ʠʥʞʝʥʝʨʦʤ ʧʨʠ 
ʧʦʜʛʦʪʦʚʢʝ ʜʦʢʫʤʝʥʪʦʚ ʦ ʩʥʷʪʠʠ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʩ ʫʯʝʪʘ.   

ʄʝʞʝʚʦʡ ʧʣʘʥ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦʜʛʦʪʘʚʣʠʚʘʝʪʩʷ ʥʘ ʙʘʟʝ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʯʘʩʪʠ 
ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ï ʪʦ ʝʩʪʴ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʩʲʝʤʢʠ, ʪʘʢʠʤ, ʢʘʢ ʢʦʦʨʜʠʥʘʪʳ ʧʦʚʦʨʦʪʥʳʭ ʪʦʯʝʢ 
ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʨʦʣʦʞʝʥʠʷ. ɻʝʦʜʝʟʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʭʦʜʝ 
ʪʘʢʠʭ ʨʘʙʦʪ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʟʥʦʝ: ʢʘʢ ʪʝʦʜʦʣʠʪʳ, ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʭʝʦʤʝʪʨʳ, ʣʘʟʝʨʥʳʝ 
ʜʘʣʴʥʦʤʝʨʳ, ʪʘʢ ʠ ʩʧʫʪʥʠʢʦʚʳʝ ʧʨʠʙʦʨʳ. ʊʘʢʞʝ ʤʝʞʝʚʦʡ ʧʣʘʥ ʤʦʞʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ 
ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ, ʝʩʣʠ ʟʘ ʦʩʥʦʚʫ ʚʟʷʪ ʫʪʚʝʨʞʜʝʥʥʳʡ ʧʨʦʝʢʪ ʤʝʞʝʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʠ 
ʢʘʨʪʦʤʝʪʨʠʯʝʩʢʠʤ, ʝʩʣʠ ʟʘ ʦʩʥʦʚʫ ʚʟʷʪ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ (ʢʘʨʪʳ, ʧʣʘʥʳ, 
ʦʨʪʦʬʦʪʦʧʣʘʥʳ ʠ ʪ. ɼ). ʆʜʥʘʢʦ, ʠʤʝʝʪ ʤʝʩʪʦ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʤʝʪʦʜʦʚ ʩʦʚʤʝʩʪʥʦ. 
ʇʨʠʤʝʨ ʪʘʢʦʛʦ ʩʦʯʝʪʘʥʠʷ ʤʝʪʦʜʦʚ ʨʘʩʩʤʦʪʨʠʤ ʯʫʪʴ ʧʦʟʞʝ. ʊʝʭʥʠʯʝʩʢʠʡ ʧʣʘʥ ʪʘʢʞʝ ʪʨʝʙʫʝʪ 
ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʧʦʚʦʨʦʪʥʳʭ ʪʦʯʝʢ ʢʦʥʪʫʨʘ ʟʜʘʥʠʷ, ʧʦʤʝʱʝʥʠʷ, ʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 
ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʥʫʪʨʝʥʥʠʝ ʦʙʤʝʨʳ ʧʦʤʝʱʝʥʠʡ [1].  

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʮʝʣʴʶ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʣʠ 
ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʤʝʞʝʚʘʥʠʝ ʟʝʤʝʣʴ ʠ ʧʦʜʛʦʪʦʚʢʘ ʪʝʭʥʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ 
ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʘ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʩ ʨʝʛʠʩʪʨʘʮʠʝʡ ʧʨʘʚʘ ʠʣʠ 
ʙʝʟ ʥʝʝ. ɺ ʩʣʫʯʘʝ ʞʝ, ʝʩʣʠ ʦʙʲʝʢʪ ʥʝʜʚʠʞʠʤʦʩʪʠ ʫʞʝ ʩʪʦʠʪ ʥʘ ʢʘʜʘʩʪʨʦʚʦʤ ʫʯʝʪʝ ʠ, 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʤʝʝʪ ʩʚʦʡ ʢʘʜʘʩʪʨʦʚʳʡ (ʫʩʣʦʚʥʳʡ) ʥʦʤʝʨ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʪʦʯʥʝʥʠʝ 
ʩʚʝʜʝʥʠʡ ʦʙ ʵʪʦʤ ʦʙʲʝʢʪʝ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʚʢʣʶʯʘʷ ʧʣʦʱʘʜʴ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʛʨʘʥʠʮ ʠ 
ʜʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  ʏʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ, ʯʪʦ ʜʝʢʣʘʨʘʪʠʚʥʘʷ ʧʣʦʱʘʜʴ ʦʙʲʝʢʪʘ 
ʥʝʜʚʠʞʠʤʦʩʪʠ, ʫʢʘʟʘʥʥʘʷ, ʥʘʧʨʠʤʝʨ, ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʘʢʪʝ ʥʘ ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ 
ʟʝʤʣʶ, ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʬʘʢʪʠʯʝʩʢʠ ʩʫʱʝʩʪʚʫʶʱʝʡ. ɼʣʷ ʵʪʦʛʦ ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʪʦʯʥʝʥʠʝ 
ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʠ ʥʦʚʳʝ ʘʢʪʫʘʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʚʥʦʩʷʪʩʷ ʚ ɽɻʈʅ.  

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʮʝʣʠ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʚ ʢʘʜʘʩʪʨʝ [2]:  
- ʧʦʣʝʚʳʝ (ʛʝʦʜʝʟʠʯʝʩʢʠʝ) ʠʟʤʝʨʝʥʠʷ ʥʘ ʦʙʲʝʢʪʘʭ ʥʝʜʚʠʞʠʤʦʩʪʠ;  
- ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʧʦʚʦʨʦʪʥʳʭ ʪʦʯʝʢ ʛʨʘʥʠʮ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ;  
- ʦʧʨʝʜʝʣʝʥʠʝ ʧʣʦʱʘʜʝʡ;  
- ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʨʘʟʙʠʚʦʯʥʳʝ ʨʘʙʦʪʳ;  
- ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʢʘʜʘʩʪʨʦʚʦʡ ʩʲʝʤʢʠ;  
- ʩʦʩʪʘʚʣʝʥʠʝ ʧʫʙʣʠʯʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʢʘʨʪʳ ʛʦʨʦʜʘ ʠʣʠ ʨʘʡʦʥʘ.  
ʆʩʥʦʚʦʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʩʝʭ ʚʠʜʦʚ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʥʘ ʦʙʲʝʢʪʘʭ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʷʚʣʷʶʪʩʷ ʦʧʦʨʥʳʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʩʝʪʠ: ɻɻʉ ʠ ʆʄʉ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʠʭ 
ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ, ʚʳʥʦʩ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʤʝʩʪʥʦʩʪʴ, 
ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʩʲʝʤʢʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʦʜʚʝʩʪʠ, ʯʪʦ ʟʘʜʘʯʝʡ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 
ʩʦʚʨʝʤʝʥʥʳʭ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʩʙʦʨ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʩʚʝʜʝʥʠʡ ʦʙ 
ʦʙʲʝʢʪʘʭ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʧʝʨʝʥʦʩʷʪʩʷ ʚ ɽɻʈʅ.  

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʩʪʘʚʣʝʥʠʠ, 
ʦʬʦʨʤʣʝʥʠʠ, ʯʪʝʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘ ʧʨʘʢʪʠʢʝ ʢʘʜʘʩʪʨʦʚʳʭ ʢʘʨʪ ʪʝʨʨʠʪʦʨʠʠ. 
ʂʘʜʘʩʪʨʦʚʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʪʝʤʘʪʠʯʝʩʢʦʛʦ 
ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʦʙʝʩʧʝʯʝʥʠʷ 
ʩʦʚʨʝʤʝʥʥʳʭ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ, ʪʘʢ ʢʘʢ ʦʥʘ ʦʧʨʝʜʝʣʷʝʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 
ʘʜʝʢʚʘʪʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʜʘʩʪʨʘ.  
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ʂʘʜʘʩʪʨʦʚʳʝ ʢʘʨʪʳ ï ʵʪʦ ʪʝʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʳ, ʥʘ ʢʦʪʦʨʳʭ ʦʪʦʙʨʘʞʘʶʪʩʷ ʩʚʝʜʝʥʠʷ 
ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʦʙʲʝʢʪʦʚ ʥʝʟʘʚʝʨʰʝʥʥʦʛʦ 
ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʦʙ ʠʭ ʧʨʘʚʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ (ʢʘʪʝʛʦʨʠʷ ʟʝʤʝʣʴ, ʚʠʜ ʨʘʟʨʝʰʝʥʥʦʛʦ 
ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʪ.ʜ), ʦ ʧʨʦʭʦʞʜʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʨʘʥʠʮ, ʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʟʦʥʘʭ, 
ʟʦʥʘʭ ʩ ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦ ʤʥʦʛʦʤ ʜʨʫʛʦʤ. ʆʜʥʘʢʦ, 
ʢʘʜʘʩʪʨʦʚʳʝ ʢʘʨʪʳ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʠʩʪʦʯʥʠʢ ʠ ʥʦʩʠʪʝʣʴ ʠʥʬʦʨʤʘʮʠʠ, ʝʱʝ ʦʥʠ ʚʳʧʦʣʥʷʶʪ 
ʪʘʢʠʝ ʬʫʥʢʮʠʠ, ʢʘʢ ʭʨʘʥʝʥʠʝ, ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʢʘʜʘʩʪʨʦʚʦʡ ʢʘʨʪʦʡ, ʦʭʚʘʪʳʚʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʶ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʤʦʞʝʪ ʢʘʞʜʳʡ ʞʝʣʘʶʱʠʡ ʥʘ ʩʘʡʪʝ ʈʦʩʨʝʝʩʪʨʘ [2] ʪʘʢ ʢʘʢ ʦʥʘ 
ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʨʫʛʘ ʣʠʮ ʠ ʷʚʣʷʝʪʩʷ ʧʫʙʣʠʯʥʦʡ.   

ʈʘʩʩʤʦʪʨʠʤ ʩʦʚʨʝʤʝʥʥʳʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ (ɻʉʂ). ɺ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʉʂ[3]:  

1) ɻʝʦʮʝʥʪʨʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ï X, Y, L.  
ʆʥʠ ʚʚʝʜʝʥʳ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ ʇɿ-90 ʥʘ ʦʙʱʝʤ ʟʝʤʥʦʤ ʵʣʣʠʧʩʦʠʜʝ.  
2) ʕʣʣʠʧʩʦʠʜʘʣʴʥʳʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ï B, L, Ὄʛ.  
3) ʇʣʦʩʢʠʝ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʚ ʧʨʦʝʢʮʠʠ ɻʘʫʩʩʘ-

ʂʨʶʛʝʨʘ ï x, y.   
ʕʪʠ ʢʦʦʨʜʠʥʘʪʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʉʂ-95.  
4) ʄʝʩʪʥʳʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ (ʄʉʂ).  
ʉʫʱʝʩʪʚʫʝʪ ʤʝʩʪʥʘʷ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ ʢʘʜʘʩʪʨʦʚʦʛʦ ʦʢʨʫʛʘ ʩ ʝʛʦ ʥʦʤʝʨʦʤ. ʕʪʠ 

ʩʠʩʪʝʤʳ ʚʚʝʜʝʥʳ ʚ 2008 ʛʦʜʫ.  
ʄʉʂ ʙʳʣʠ ʚʚʝʜʝʥʳ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʠʤʝʶʱʠʝ ʠʩʢʘʞʝʥʠʷ ʥʘ ʢʨʘʷʭ 

ʰʝʩʪʠʛʨʘʜʫʩʥʳʭ ʟʦʥ ʚ ʧʨʦʝʢʮʠʠ ɻʘʫʩʩʘ-ʂʨʶʛʝʨʘ.   
ʇʦʜ ʄʉʂ ʧʦʥʠʤʘʶʪ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ, ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʚ 

ʦʪʥʦʰʝʥʠʠ ʦʛʨʘʥʠʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʡ ʩʫʙʲʝʢʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  
ʅʘʯʘʣʦ ʦʪʩʯʝʪʘ ʄʉʂ ʠ ʦʨʠʝʥʪʠʨʦʚʢʘ ʦʩʝʡ ʩʤʝʱʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʝʡʩʪʚʫʶʱʝʡ 

ɻʉʂ (ʉʂ-95).  
ʄʉʂ ʜʝʡʩʪʚʫʝʪ ʪʦʣʴʢʦ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʈʘʥʝʝ ʦʥʠ ʚʦʜʠʣʠʩʴ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʦʪʜʝʣʴʥʳʭ ʛʦʨʦʜʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʥʞʝʥʝʨʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʠʟʳʩʢʘʥʠʡ ʠ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɺʥʝ ʛʦʨʦʜʦʚ ʄʉʂ ʥʝ ʙʳʣʦ, ʧʦʵʪʦʤʫ ʜʦ 2008 ʛʦʜʘ ʢʘʜʘʩʪʨʦʚʳʝ ʨʘʙʦʪʳ 
ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʦʚ ʚ ʄʉʂ, ʘ ʚʥʝ ʠʭ ï ʚ ɻʉʂ [4].  

ɺ 2008 ʛʦʜʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʚʚʝʜʝʥʘ ʢʘʜʘʩʪʨʦʚʘʷ ʄʉʂ ʦʜʥʦʪʠʧʥʦ ʧʦ ʚʩʝʤ 
ʢʘʜʘʩʪʨʦʚʳʤ ʦʢʨʫʛʘʤ (ʢ. ʦ). ɿʘ ʦʩʥʦʚʫ ʄʂʉ ʢ. ʦ ʙʳʣʘ ʧʨʠʥʷʪʘ ʩʪʘʨʘʷʄʉʂ ʉʉʉʈ 1963 ʛʦʜʘ. 
ʅʦ ʚ ʥʝʡ ʚʤʝʩʪʦ ʰʝʩʪʠʛʨʘʜʫʩʥʳʭ ʟʦʥ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʨʝʭʛʨʘʜʫʩʥʳʝ ʟʦʥʳ ʧʨʦʝʢʮʠʠ ɻʘʫʩʩʘ-
ʂʨʶʛʝʨʘ. ʕʪʠ ʪʨʝʭʛʨʘʜʫʩʥʳʝ ʟʦʥʳ ʚ ʄʉʂ ʢ. ʦ ʚʚʝʜʝʥʳ ʚ ʢʘʞʜʦʤ ʦʢʨʫʛʝ ʧʦ-ʨʘʟʥʦʤʫ.  

ʂʘʞʜʘʷ ʄʉʂ ʩʚʷʟʘʥʘ ʩ ʬʦʨʤʫʣʘʤʠ ʧʝʨʝʩʯʝʪʘ ʩ ɻʉʂ (ʉʂ-95) ʠ  ʄʉʂ ʩʦʩʝʜʥʠʭ 
ʦʢʨʫʛʦʚ. ʊʘʢʠʝ ʬʦʨʤʫʣʳ ʥʘʟʳʚʘʶʪʩʷ ʢʣʶʯʘʤʠ ʧʝʨʝʭʦʜʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ: 
1) ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʚʦʜʠʪʩʷ ʤʝʪʦʜʦʤ ʩʧʫʪʥʠʢʦʚʳʭ ʦʧʨʝʜʝʣʝʥʠʡ, ʥʦ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʮʝʣʳʡ 
ʢʣʘʩʩ ʟʘʜʘʯ, ʚ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʢʘʨʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ;  

2) ʊʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʟʘʚʠʩʠʪ 
ʦʪ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ɺʳʯʠʩʣʝʥʠʝ ʉʂʇ 
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ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʪʦʯʝʢ ʪʨʝʙʫʝʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʯʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʢʘʨʪʦʤʝʪʨʠʯʝʩʢʠʭ. 
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ɸʥʥʦʪʘʮʠʷ 
ʈʘʩʩʤʦʪʨʝʥʦ ʟʥʘʯʝʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʧʨʠ   ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʫʯʘʩʪʢʘ ʟʘʩʪʨʦʡʢʠ, 
ʢʦʪʦʨʳʝ ʧʦʢʘʞʫʪ ʧʨʦʷʚʣʝʥʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ  ʧʨʦʮʝʩʩʦʚ ʢʘʢ ʧʨʠʨʦʜʥʦʛʦ, 
ʪʘʢ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

 
Annotation 

The importance of performing geological surveys in order to obtain comprehensive 
information about the engineering and geological conditions of the development site, which will 
show the manifestation of adverse geological processes of both natural and man-made nature. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ, 
ʧʨʦʙʣʝʤʥʳʝ ʛʨʫʥʪʳ, ʬʫʥʜʘʤʝʥʪ. 

 
Keyword. Geological processes, engineering and geological surveys, problematic soils, 

Foundation. 
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ʂʘʞʜʳʡ ʯʝʣʦʚʝʢ ʠʣʠ ʩʝʤʴʷ ʧʦʩʣʝ ʪʷʞʝʣʦʡ ʨʘʙʦʪʳ ʭʦʯʝʪ ʦʪʜʦʭʥʫʪʴ ʠ ʧʨʦʚʝʩʪʠ ʩʚʦʝ 
ʩʚʦʙʦʜʥʦʝ ʚʨʝʤʷ ʚʜʘʣʠ ʦʪ ʛʦʨʦʜʩʢʦʡ ʩʫʝʪʳ, ʘ ʵʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʝʩʣʠ ʝʩʪʴ ʜʦʤ ʟʘ 
ʧʨʝʜʝʣʘʤʠ ʛʦʨʦʜʦʚ. ɸ ʝʩʣʠ ʝʛʦ ʥʝʪʫ, ʪʦ ʭʦʪʷʪ, ʧʦ ʤʝʨʝ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʯʪʦʙʳ ʦʥ ʙʳʣ. 
ʃʶʙʦʝ ʞʠʣʦʝ ʩʪʨʦʝʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʩʥʦʚʳ ï ʬʫʥʜʘʤʝʥʪʘ ʜʦʤʘ, ʥʘ ʢʦʪʦʨʦʤ 
ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʩʷ çʢʦʨʦʙʢʘè ʜʦʤʘ. ʉʦʙʨʘʥʳ ʠ ʧʦʜʩʯʠʪʘʥʳ ʚʩʝ ʩʨʝʜʩʪʚʘ ʥʘ ʠʩʧʦʣʥʝʥʠʝ 
ʤʝʯʪʳ, ʥʦ ʝʩʣʠ ʤʳ ʥʝ ʫʟʥʘʝʤ ʥʘ ʯʝʤ ʙʫʜʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ (ʥʘ ʢʘʢʠʭ ʛʨʫʥʪʘʭ) ʥʘʰ 
ʬʫʥʜʘʤʝʥʪ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʩʝ ʥʘʰʝ ʞʠʣʦʝ ʩʪʨʦʝʥʠʝ, ʥʘʰʘ ʨʘʜʦʩʪʴ ʙʫʜʝʪ 
ʧʨʝʞʜʝʚʨʝʤʝʥʥʘ. ʉʦ ʚʨʝʤʝʥʝʤ ʤʦʛʫʪ ʧʨʦʷʚʠʪʴʩʷ ʨʘʟʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʜʣʷ ʮʝʣʦʩʪʥʦʩʪʠ 
ʢʦʥʩʪʨʫʢʮʠʠ ʜʦʤʘ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ: ʧʦʜʪʦʧʣʝʥʠʝ, ʧʨʦʩʘʜʢʘ ʛʨʫʥʪʦʚ, ʠʟʤʝʥʝʥʠʷ 
ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ  ʠ ʜʨ. ʀ ʧʦʵʪʦʤʫ, ʯʪʦʙʳ ʥʝ ʨʠʩʢʦʚʘʪʴ ʥʠ ʩʚʦʠʤ ʟʜʦʨʦʚʴʝʤ, ʥʠ 
ʟʜʦʨʦʚʴʝʤ ʩʚʦʠʭ ʨʦʜʥʳʭ ʠ ʙʣʠʟʢʠʭ, ʥʦ ʠ ʩʚʦʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ ʚʨʝʤʝʥʝʤ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
ʧʨʦʚʝʩʪʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ ʫʯʘʩʪʢʘ ʟʘʩʪʨʦʡʢʠ 

ɺ ʥʘʰʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʝʝ ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ ʧʨʠʤʝʥʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʚ 
ʤʘʣʦʵʪʘʞʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʚ ʥʘʯʘʣʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ï ʨʘʩʯʝʪ ʬʫʥʜʘʤʝʥʪʘ. ʇʨʘʚʠʣʴʥʦ 
ʨʘʩʩʯʠʪʘʥʥʳʡ ʬʫʥʜʘʤʝʥʪ ʵʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʳʧʦʣʥʝʥʥʘʷ ʥʘ 25 % ʨʘʙʦʪʘ ʧʦ ʚʦʟʚʝʜʝʥʠʶ 
ʦʙʲʝʢʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘ ʵʪʦ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ 
ʠʟʳʩʢʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ï ʛʝʦʣʦʛʘʤʠ, ʢʦʪʦʨʳʝ 
ʜʘʶʪ ʠʩʪʠʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʝ ʪʦʣʴʢʦ ʦ ʛʨʫʥʪʘʭ, ʥʦ ʠ ʤʘʪʝʨʠʘʣʳ ʦ ʧʨʦʮʝʩʩʘʭ 
ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʥʠʭ: ʥʘʣʠʯʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʠʟʤʝʥʝʥʠʝ ʠʭ ʫʨʦʚʥʷ, ʘʛʨʝʩʩʠʚʥʦʩʪʠ 
ʛʨʫʥʪʦʚ ʢ ʤʘʪʝʨʠʘʣʘʤ ʬʫʥʜʘʤʝʥʪʘ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʪʠʧʫ ʬʫʥʜʘʤʝʥʪʘ. ʇʨʠ ʟʘʢʘʟʝ 
ʜʘʥʥʦʛʦ ʪʠʧʘ ʠʟʳʩʢʘʥʠʡ ʚ ʤʘʣʦʵʪʘʞʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʝʦʙʭʦʜʠʤʦ ʙʨʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ 
ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: ʘ) ʧʷʪʥʦ ʟʘʩʪʨʦʡʢʠ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪ ʙʫʨʝʥʠʷ ʥʘʜʦ ʟʥʘʪʴ ʛʜʝ 
ʙʫʜʫʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʦʙʲʝʢʪʘ; ʙ) ʜʦʩʪʫʧʥʦʩʪʴ, ʪ.ʝ. 
ʩʤʦʞʝʪ ʣʠ ʙʫʨʦʚʘʷ ʪʝʭʥʠʢʘ ʠʣʠ ʧʝʨʝʥʦʩʥʳʝ ʙʫʨʦʚʳʝ ʫʩʪʘʥʦʚʢʠ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ 
ʧʨʦʚʝʜʝʥʠʷ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʩʫʱʝʩʪʚʠʪʴ ʚʝʩʴ ʩʧʝʢʪʨ ʠʟʳʩʢʘʪʝʣʴʩʢʠʭ 
ʨʘʙʦʪ; ʚ) ʦʙʲʝʤ ʚʳʧʦʣʥʷʝʤʳʭ ʨʘʙʦʪ, ʪ.ʝ.  ʥʘʜʦ ʟʥʘʪʴ ʠʣʠ ʧʨʠʤʝʨʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ ʨʘʟʤʝʨ 
ʙʫʜʫʱʝʛʦ ʜʦʤʘ  ʚ ʧʨʦʝʢʪʝ, ʝʛʦ ʵʪʘʞʥʦʩʪʴ, ʤʘʪʝʨʠʘʣ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʨʷʜ ʜʨʫʛʠʭ ʚʦʧʨʦʩʦʚ, 
ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʦʚ ʜʦʤʘ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʩʢʚʘʞʠʥ ʠ ʛʣʫʙʠʥʘ ʠʭ ʟʘʛʣʫʙʣʝʥʠʷ, ʩ ʫʯʝʪʦʤ ʛʣʫʙʠʥʘ 
ʧʨʦʤʝʨʟʘʥʠʷ ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ; ʛ) ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ 
ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʠ, ʥʦ ʵʪʦ ʫʞʝ ʦʪʥʦʩʠʪʩʷ ʢ ʜʨʫʛʦʤʫ ʚʠʜʫ ʨʘʙʦʪ -  ʠʥʞʝʥʝʨʥʦ- 
ʛʝʦʜʝʟʠʯʝʩʢʠʤ ʠʟʳʩʢʘʥʠʷʤ [1]. 

 ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʷ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘ ʢʦʪʦʨʳʡ ʣʦʞʠʪʩʷ 
ʚʝʩ ʚʩʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʨʦʝʥʠʷ, ʦʪ ʢʘʯʝʩʪʚʘ ʠʩʧʦʣʥʝʥʠʷ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʠ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʙʫʜʫʱʝʛʦ ʦʙʲʝʢʪʘ. ʂʘʯʝʩʪʚʘ ʠʩʧʦʣʥʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ 
ʫʯʪʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʝ ʢʘʢ ʪʠʧ ʛʨʫʥʪʦʚ ʠ ʠʭ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, 
ʫʨʦʚʝʥʴ ʟʘʣʝʛʘʥʠʷ  ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʠʭ ʚʦʟʤʦʞʥʘʷ ʜʠʥʘʤʠʢʘ ʧʦ ʩʝʟʦʥʘʤ, ʥʝʨʦʚʥʦʩʪʠ 
ʨʝʣʴʝʬʘ, ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʥʘʛʨʫʟʢʠ çʢʦʨʦʙʢʠè ʥʘ ʬʫʥʜʘʤʝʥʪ, ʪʘʢ ʠ ʬʫʥʜʘʤʝʥʪʘ ʥʘ 
ʧʦʜʩʪʠʣʘʶʱʠʝ ʛʨʫʥʪʳ, ʘ ʜʣʷ ʵʪʦʛʦ ʥʘʜʦ ʧʨʦʚʝʩʪʠ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʠʥʞʝʥʝʨʥʦ-
ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪ. ʀ ʪʫʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʢʘʟʘʪʴ 
ʚʝʩʴ ʩʧʝʢʪʨ ʫʩʣʫʛ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʛʨʫʥʪʘʤ ʫʯʘʩʪʢʘ, ʪ.ʢ. 
ʠʤʝʥʥʦ ʦʪ ʬʫʥʜʘʤʝʥʪʘ ʟʘʚʠʩʠʪ ʩʨʦʢ ʩʣʫʞʙʳ ʥʘʰʝʛʦ ʩʪʨʦʝʥʠʷ, ʧʦʵʪʦʤʫ ʦʪʜʘʯʘ 
ʧʨʝʜʧʦʯʪʝʥʠʷ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʚʠʜʫ ʬʫʥʜʘʤʝʥʪʘ ʟʘʚʠʩʠʪ ʦʪ ʤʝʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʨʫʥʪʦʚ 
ʠ ʥʘʛʨʫʟʢʠ, ʢʦʪʦʨʘʷ çʣʷʞʝʪè ʥʘ ʵʪʠ ʛʨʫʥʪʳ ʦʪ ʚʦʟʚʝʜʝʥʥʦʛʦ ʦʙʲʝʢʪʘ. 

ʌʫʥʜʘʤʝʥʪʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʨʷʜʫ ʧʨʠʟʥʘʢʦʚ ʪʘʢʠʭ,  ʢʘʢ ʪʠʧ ʤʘʪʝʨʠʘʣʘ, 
ʩʧʦʩʦʙ ʦʧʦʨʳ ʥʘ ʛʨʫʥʪʳ, ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʠ ʜʨ. ɺʳʧʦʣʥʠʚ ʛʝʦʣʦʛʠʶ ʥʘ ʩʚʦʝʤ ʫʯʘʩʪʢʝ 
ʤʳ ʧʦʣʫʯʘʝʤ ʠʥʪʝʨʝʩʫʶʱʠʡ ʥʘʩ ʤʘʪʝʨʠʘʣ ʦʙ ʫʯʘʩʪʢʝ ʟʘʩʪʨʦʡʢʠ, ʘ ʧʦʩʣʝ ʵʪʦʛʦ 
ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʦʩʪʘʥʘʚʣʠʚʘʶʪ ʩʚʦʡ ʚʳʙʦʨ ʥʘ ʪʦʤ ʠʣʠ ʠʥʦʤ ʪʠʧʝ 
ʬʫʥʜʘʤʝʥʪʘ. 
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ʃʶʙʦʡ ʘʨʭʠʪʝʢʪʦʨ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʦʤʘ ʦʙʷʟʘʥ ʩʧʨʦʩʠʪʴ ʩ ʟʘʢʘʟʯʠʢʘ ʤʘʪʝʨʠʘʣʳ 
ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ, ʯʪʦʙʳ ʠʤʝʪʴ ʙʦʣʝʝ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʛʨʫʥʪʝ 
ʠ ʝʛʦ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ, ʫʨʦʚʥʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʛʣʫʙʠʥʝ ʧʨʦʤʝʨʟʘʥʠʷ ʛʨʫʥʪʘ ʠ ʪ.ʧ. 
ɺʝʜʴ ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʨʘʟʨʫʰʝʥʠʷ ʠ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʬʫʥʜʘʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʢʘʢ ʨʘʟ ʵʪʠ ʠ 
ʨʷʜ ʜʨʫʛʠʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ [2]. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ ʛʨʫʥʪʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʚʦʠ ʦʪʣʠʯʠʷ ʧʦ ʩʚʦʠʤ ʬʠʟʠʯʝʩʢʠʤ ʠ 
ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ. 

ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʬʫʥʜʘʤʝʥʪʘ ʦʧʘʩʥʦ ʣʶʙʦʝ ʥʝʧʨʝʜʚʠʜʝʥʥʦʝ ʧʦʚʝʜʝʥʠʝ ʛʨʫʥʪʦʚ ʚ 
ʪʝʢʫʱʠʭ ʫʩʣʦʚʠʷʭ, ʪʦ ʥʘʜʦ ʟʥʘʪʴ, ʯʝʛʦ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʚ ʙʫʜʫʱʝʤ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ 
ʩʣʝʜʫʶʱʠʝ  ʚʠʜʳ ʛʨʫʥʪʘ: 

ʘ) ʉʢʘʣʠʩʪʳʡ -  ʩʘʤʳʡ ʥʘʜʝʞʥʳʡ ʛʨʫʥʪ: ʧʨʦʯʥʳʡ ʠ ʥʝ ʧʦʜʜʘʶʱʠʡʩʷ ʚʦʟʜʝʡʩʪʚʠʶ 
ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʤʘʣʦ ʧʦʜʚʝʨʞʝʥ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʢʦʣʝʙʘʥʠʷʤ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʩʝʜʘʝʪ ʠʟ-
ʟʘ ʜʘʚʣʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘ ʥʘ ʛʨʫʥʪ; 

ʙ) ʇʝʩʯʘʥʳʡ ï ʥʝ ʚʩʧʫʯʠʚʘʝʪʩʷ, ʥʦ ʧʦʩʪʝʧʝʥʥʦ ʧʨʦʩʝʜʘʝʪ. ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʥʝ 
ʷʚʣʷʶʪʩʷ ʧʨʦʙʣʝʤʦʡ, ʪʘʢ ʢʘʢ ʫ ʧʝʩʢʘ ʭʦʨʦʰʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ. ʅʝʦʙʭʦʜʠʤʦ 
ʨʘʩʩʯʠʪʘʪʴ ʫʨʦʚʝʥʴ ʧʨʦʩʝʜʘʥʠʷ ʜʦ ʥʘʯʘʣʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ,  ʚʳʙʨʘʪʴ ʪʦʪ 
ʪʠʧ ʬʫʥʜʘʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʨʝʢʦʤʝʥʜʦʚʘʥ ʜʣʷ ʵʪʦʛʦ ʚʠʜʘ ʛʨʫʥʪʘ; 

ʚ) ɻʣʠʥʠʩʪʦ-ʧʝʩʯʘʥʳʡ ï ʟʘʚʠʩʠʪ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʛʣʠʥʳ ʠ ʧʝʩʢʘ ʚ ʛʨʫʥʪʝ. 
ʇʨʝʚʘʣʠʨʫʝʪ ʛʣʠʥʘ ï ʭʘʨʘʢʪʝʨʥʦ ʚʩʧʫʯʠʚʘʥʠʝ, ʧʝʩʦʢ (ʩʫʧʝʩʴ) ï- ʪʘʢʞʝ ʤʦʞʝʪ 
ʚʩʧʫʯʠʚʘʪʴʩʷ ʠ ʧʨʦʤʝʨʟʘʪʴ, ʥʦ ʚ ʨʘʙʦʪʝ ʥʝʤʥʦʛʦ ʧʨʦʱʝ; 

ʛ) ɻʣʠʥʠʩʪʳʡ ï ʧʨʦʙʣʝʤʥʳʡ ʪʠʧ ï ʚʝʨʦʷʪʥʳ ʧʨʦʩʝʜʘʥʠʷ, ʨʘʟʤʳʪʠʷ ʠ ʚʩʧʫʯʠʚʘʥʠʷ. 
ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʫʯʠʪʳʚʘʪʴ ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ; 

ʜ) ʍʨʷʱʝʚʳʡ -  ʥʝʧʣʦʭʠʝ ʩʚʦʡʩʪʚʘ, ʥʦ ʠʤʝʝʪ ʥʝʜʦʩʪʘʪʢʠ ʚ ʚʠʜʝ ʚʩʧʫʯʠʚʘʥʠʷ. ʇʣʦʭʦ 
ʧʦʜʜʘʝʪʩʷ ʨʘʟʤʳʪʠʶ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʢʘʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʣʠ ʛʨʘʚʠʷ. 

ʀʜʝʘʣʴʥʳʤ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʟʜʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʦʚʥʘʷ ʧʣʠʪʘ, ʥʦ ʵʪʦ ʚʩʪʨʝʯʘʝʪʩʷ  ʨʝʜʢʦ, 
ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʬʫʥʜʘʤʝʥʪ ʧʨʠʭʦʜʠʪʩʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʛʨʫʥʪ. 
ɺʳʠʛʨʳʚʘʝʪ ʚ ʵʪʦʤ ʧʝʨʝʯʥʝ ʧʝʩʯʘʥʳʡ ʛʨʫʥʪ, ʢʦʪʦʨʳʡ ʭʦʪʴ ʠ ʧʨʦʩʝʜʘʝʪ ʩʦ ʚʨʝʤʝʥʝʤ, ʥʦ 
ʧʨʦʠʩʭʦʜʠʪ ʵʪʦ ʨʘʚʥʦʤʝʨʥʦ. 

ʎʝʣʴʶ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ 
ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʫʯʘʩʪʢʘ ʟʘʩʪʨʦʡʢʠ, ʢʦʪʦʨʳʝ ʧʦʢʘʞʫʪ 
ʧʨʦʷʚʣʝʥʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ  ʧʨʦʮʝʩʩʦʚ ʢʘʢ ʧʨʠʨʦʜʥʦʛʦ, ʪʘʢ ʠ 
ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʇʨʦʚʝʜʝʥʠʝ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ  ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʢʘʯʝʩʪʚʝʥʥʫʶ ʠ 
ʪʝʭʥʠʯʝʩʢʫʶ ʥʘʜʸʞʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʘ. ʆʪ ʢʘʯʝʩʪʚʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʥʳʭ 
ʟʘʚʠʩʠʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʦ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʝ, ʘ ʪʘʢʞʝ ʚʘʰʝ ʟʜʦʨʦʚʴʝ ʚʘʰʝʡ 
ʩʝʤʴʠ ʠ ʙʣʠʟʢʠʭ, ʥʘʜʝʞʥʦʩʪʴ   ʩʦʦʨʫʞʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʪʘʢʠʭ ʨʘʙʦʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ çʆʪʯʝʪʘ ʦ ʧʨʦʚʝʜʝʥʠʠ 
ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡè. 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 
1. ʂʥʷʟʝʚ ɸ.ʇ. ʆ ʟʥʘʯʠʤʦʩʪʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʜʣʷ ʟʘʛʦʨʦʜʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ // ɺ ʩʙʦʨʥʠʢʝ: ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʝʛʠʦʥʘ: 
ʟʘʜʘʯʠ, ʩʦʩʪʦʷʥʠʝ, ʧʝʨʩʧʝʢʪʠʚʳ. ʄʘʪʝʨʠʘʣʳ II ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 
ʢʦʥʬʝʨʝʥʮʠʠ ʉʝʙʨʷʢʦʚʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʆʋ ɺʆ çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 
ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè. ʈʝʜʢʦʣʣʝʛʠʷ: ʉ.ɽ. ʂʘʨʧʫʰʦʚʘ (ʦʪʚ. ʈʝʜ.) [ʠ ʜʨ.]. ɺʦʣʛʦʛʨʘʜ, 
2020. ʉ. 122-124. 

2. http://www.buroviki.ru/ 
 

 



 
 

52 

ʉʀʉʊɽʄʓ ɼʈɽʅɸɾɸ ʋʏɸʉʊʂɸ ʀ ʃʀɺʅɽɺʆʁ ʂɸʅɸʃʀɿɸʎʀʀ 

ɹʖɼɾɽʊʅʆɻʆ ʀʉʇʆʃʅɽʅʀʗ 

*ʂʥʷʟʝʚ ɸ.ʇ., **ʂʥʷʟʝʚʘ ɻ.ʅ. 

* ʉʝʙʨʷʢʦʚʩʢʠʡ ʬʠʣʠʘʣ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

** ʄʂʆʋ ʉʐ ˉ7 

ɸʥʥʦʪʘʮʠʷ 
ʈʘʩʩʤʦʪʨʝʥʳ ʚʘʨʠʘʥʪʳ ʦʪʚʦʜʘ ʠʟʙʳʪʢʘ ʚʦʜʳ ʩ ʫʯʘʩʪʢʘ, ʦʩʥʦʚʥʳʝ ʦʰʠʙʢʠ, ʢʦʪʦʨʳʝ 

ʜʦʧʫʩʢʘʶʪʩʷ ʧʨʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʜʨʝʥʘʞʘ. 
Annotation 

The options for removing excess water from the site, the main errors that are allowed for 
independent drainage device are considered. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ɼʨʝʥʘʞ, ʣʠʚʥʝʚʘ  ̫ʢʘʥʘʣʠʟʘʮʠ ,̫ ʧʦʜʟʝʤʥʳʝ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜ .r 
Keyword. Drainage, storm sewers, underground and surface water. 
 
ʉʦʙʩʪʚʝʥʥʠʢʠ ʜʦʤʦʚʣʘʜʝʥʠʡ ʭʦʨʦʰʦ ʟʥʘʶʪ, ʯʪʦ çʣʠʰʥʷʷè ʚʦʜʘ ʥʘ ʫʯʘʩʪʢʝ ï ʵʪʦ ʥʝ 

ʦʩʦʙʦ ʭʦʨʦʰʦ. ʃʠʰʥʷʷ ʚʦʜʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʜʪʦʧʣʝʥʠʶ ʬʫʥʜʘʤʝʥʪʘ ʠ ʪʝʨʨʠʪʦʨʠʠ, 
ʚʳʤʳʚʘʥʠʶ ʦʩʥʦʚʘʥʠʷ, ʟʘʪʦʧʣʝʥʠʶ ʛʨʷʜʦʢ ʠ ʪ.ʜ. ʂʘʢ ʠʪʦʛ, ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʩ 
çʩʫʭʠʤè ʧʨʦʭʦʜʦʤ ʧʦ ʪʝʨʨʠʪʦʨʠʠ.  

ɺ ʪʝʦʨʠʠ ʜʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʦ ʪʠʧʘʭ ʜʨʝʥʘʞʘ ʠ ʚʠʜʘʭ ʘʪʤʦʩʬʝʨʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 
ʦʯʝʥʴ ʚʝʣʠʢ ʠ ʥʝ ʫʤʝʩʪʠʪʩʷ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʩʪʘʪʴʠ. ɸ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʠʩʧʦʣʥʝʥʠʠ ʜʨʝʥʘʞʥʘʷ 
ʩʠʩʪʝʤʘ, ʚʳʧʦʣʥʝʥʥʘʷ ʥʝʧʨʘʚʠʣʴʥʦ, ʨʘʙʦʪʘʝʪ ʧʝʨʚʳʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʘ ʧʦʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʝʝ 
ʟʘʠʣʠʚʘʥʠʝ, ʪ.ʢ. ʩʢʦʨʝʝ ʚʩʝʛʦ ʙʳʣ ʫʣʦʞʝʥ ʚ ʛʣʠʥʠʩʪʳʡ, ʩʫʛʣʠʥʠʩʪʳʡ ʠʣʠ ʜʨʫʛʦʡ ʛʨʫʥʪ, 
ʜʨʝʥʘʞ ʧʝʨʝʩʪʘʸʪ ʨʘʙʦʪʘʪʴ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʫʯʘʩʪʦʢ ʫʞʝ ʦʙʞʠʣʩʷ, ʦʙʟʘʚʝʣʩʷ ʢʘʢʠʤʠ-ʣʠʙʦ 
ʩʪʨʦʝʥʠʷʤʠ ʠ ʧʦʵʪʦʤʫ ʧʨʦʩʪʦ ʧʝʨʝʣʦʞʠʪʴ ʜʨʝʥʘʞʥʫʶ ʩʠʩʪʝʤʫ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʙʣʝʤʘʪʠʯʥʦ, 
ʪ.ʢ. ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʤʦʞʥʦ çʧʝʨʝʢʦʧʘʪʴè ʚʝʩʴ ʫʯʘʩʪʦʢ ʠ ʠʩʧʦʨʪʠʪʴ ʚʝʩʴ 
ʣʘʥʜʰʘʬʪ ʫʯʘʩʪʢʘ. ʇʦʵʪʦʤʫ ʧʨʝʞʜʝ ʯʝʤ ʥʘʯʘʪʴ ʨʝʤʦʥʪ ʜʨʝʥʘʞʘ ʥʘʜʦ ʧʦʜʫʤʘʪʴ ʢʘʢ ʦʙʦʡʪʠʩʴ 
ʤʠʥʠʤʘʣʴʥʳʤ ʫʱʝʨʙʦʤ ʜʣʷ ʫʯʘʩʪʢʘ. ʊ.ʢ. ʢʨʠʟʠʩ ʝʱʝ ʥʝ ʧʨʦʰʝʣ ʠ ʥʝ ʜʫʤʘʝʪ ʟʘʢʘʥʯʠʚʘʪʴʩʷ, ʪʦ 
ʥʘʜʦ ʧʦʜʫʤʘʪʴ, ʢʘʢ ʫʩʪʨʦʠʪʴ ʣʠʚʥʝʚʫʶ ʢʘʥʘʣʠʟʘʮʠʶ ʜʣʷ ʦʪʚʦʜʘ ʜʦʞʜʝʚʦʡ ʚʦʜʳ ʦʪ ʜʦʤʘ, ʯʪʦ 
ʙʳ ʧʨʦʙʣʝʤʘ ʙʳʣʘ ʨʝʰʝʥʘ ʢʘʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦ (ʩʵʢʦʥʦʤʣʝʥʥʳʝ ʩʨʝʜʩʪʚʘ), ʪʘʢ ʠ  ʢʘʯʝʩʪʚʝʥʥʦ. 

ʇʨʝʞʜʝ ʯʝʤ ʥʘʯʘʪʴ ʧʨʦʮʝʩʩ ʧʝʨʝʢʣʘʜʢʠ ʜʨʝʥʘʞʘ ʥʘʜʦ ʭʦʪʷ ʙʳ ʤʘʪʝʨʠʘʣ ʧʦ 
ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʛʨʫʥʪʘ, ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʚʦʜʦʫʧʦʨʥʳʭ ʧʣʘʩʪʦʚ (ʥʘʧʨʠʤʝʨ,  
ʛʣʠʥʳ), ʛʠʜʨʦʛʝʦʣʦʛʠʠ ï ʢʘʢʘʷ ʠʤʝʥʥʦ ʚʦʜʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʜʪʦʧʣʝʥʠʶ ʫʯʘʩʪʢʘ [1; 2]. 

ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʨʝʤʝʥʥʳʤ (ʩʝʟʦʥʥʳʤ) ʭʘʨʘʢʪʝʨʦʤ, ʯʪʦ 
ʩʚʷʟʘʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ï ʩʥʝʛʦʪʘʷʥʠʝʤ ʠʣʠ ʦʙʠʣʠʝʤ 
ʜʦʞʜʝʡ. ʅʘʠʙʦʣʝʝ ʧʨʦʙʣʝʤʥʳʤʠ ʜʣʷ ʥʘʩ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ: 
ʢʘʧʠʣʣʷʨʥʘʷ ʚʦʜʘ, ʛʨʫʥʪʦʚʘʷ ʚʦʜʘ ʠ ʚʝʨʭʦʚʦʜʢʘ. ʇʨʠʪʦʤ ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʚ 
ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʙʦʣʴʰʝ, ʯʝʤ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ʇʦʵʪʦʤʫ, ʝʩʣʠ ʧʦʚʝʨʭʥʦʩʪʥʘʷ 
ʚʦʜʘ, ʥʘʧʨʠʤʝʨ, ʧʦʩʣʝ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ, ʝʩʣʠ ʥʝ ʙʫʜʝʪ ʦʪʚʝʜʝʥʘ ʜʨʝʥʘʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 
ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʩʪʦʢʦʤ, ʙʫʜʝʪ ʧʨʦʩʘʯʠʚʘʪʴʩʷ ʚ ʛʨʫʥʪ ʠ ʧʝʨʝʭʦʜʠʪʴ ʚ ʧʦʜʟʝʤʥʫʶ ʚʦʜʫ, 
ʧʦʵʪʦʤʫ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʪʚʦʜʠʪʴ ʣʠʚʥʝʚʦʡ ʢʘʥʘʣʠʟʘʮʠʝʡ, ʘ ʥʝ 
ʧʳʪʘʪʴʩʷ ʩʜʝʣʘʪʴ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʜʨʝʥʘʞ! 

ʃʠʚʥʝʚʘʷ ʢʘʥʘʣʠʟʘʮʠʷ ï ʩʠʩʪʝʤʘ ʢʘʥʘʣʠʟʘʮʠʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ 
ʠ ʙʳʩʪʨʦʛʦ ʦʪʚʦʜʘ ʚʳʧʘʚʰʠʭ ʥʘ ʢʘʢʦʡ-ʣʠʙʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʘʪʤʦʩʬʝʨʥʳʭ 
ʦʩʘʜʢʦʚ, ʘ ʪʘʢʞʝ ʪʘʣʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠʣʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʟʘ ʧʨʝʜʝʣʳ ʫʯʘʩʪʢʘ, ʯʪʦ ʩ 
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ʫʯʝʪʦʤ ʛʨʘʤʦʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʣʴʝʬʘ ʥʘ ʧʨʠʫʩʘʜʝʙʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ 
ʟʘʩʪʦʡʥʳʭ ʟʦʥ ʥʘ ʫʯʘʩʪʢʝ, ʛʜʝ ʙʫʜʝʪ ʩʢʘʧʣʠʚʘʪʴʩʷ ʚʦʜʘ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʟʘʙʦʣʘʯʠʚʘʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʦʰʠʙʢʠ, ʢʦʪʦʨʳʝ ʜʦʧʫʩʢʘʶʪʩʷ ʧʨʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʜʨʝʥʘʞʘ: 
1) ʥʝʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣʴʥʦʛʦ ʫʢʣʦʥʘ ʫʣʦʞʝʥʥʳʭ ʜʨʝʥʘʞʥʳʭ ʪʨʫʙ: ʚ ʩʨʝʜʥʝʤ 5-7 ʤʤ ʥʘ 1 
ʧ.ʤ ʜʨʝʥʘʞʥʦʡ ʪʨʫʙʳ; 2) ʧʨʠʤʝʥʝʥʠʝ ʙʦʣʝʝ ʜʝʰʸʚʦʛʦ ʠʟʚʝʩʪʥʷʢʦʚʦʛʦ ʱʝʙʥʷ (ʚʤʝʩʪʦ 
ʛʨʘʥʠʪʥʦʛʦ), ʢʦʪʦʨʳʡ ʩʦ ʚʨʝʤʝʥʝʤ ʧʦʜʚʝʨʞʝʥ ʨʘʟʤʳʚʫ. 

ʇʝʨʚʦʝ, ʯʪʦ ʧʨʠʭʦʜʠʪ ʚ ʛʦʣʦʚʫ, ʯʪʦʙʳ ʦʙʫʩʪʨʦʠʪʴ ʥʘ ʫʯʘʩʪʢʝ ʙʶʜʞʝʪʥʳʡ ʚʘʨʠʘʥʪ 
ʣʠʚʥʝʚʦʡ ʢʘʥʘʣʠʟʘʮʠʠ ï ʫʣʦʞʠʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʣʦʪʢʠ. 

ʃʦʪʢʠ ʤʦʛʫʪ ʙʳʪʴ ʩʜʝʣʘʥʳ ʠʟ ʙʝʪʦʥʘ ʠʣʠ ʧʣʘʩʪʠʢʘ, ʥʦ ʮʝʥʘ ʥʘ ʥʠʭ ʙʳʚʘʝʪ ʨʘʟʥʦʡ ʠ 
ʥʝ ʚʩʝʛʜʘ ʥʘʩ ʫʩʪʨʘʠʚʘʶʱʝʡ (ʤʠʥʠʤʫʤ ʦʪ 370 ʨʫʙ/ʧ.ʤ.), ʯʪʦ ʟʘʩʪʘʚʣʷʝʪ ʠʩʢʘʪʴ ʙʦʣʝʝ 
ʜʝʰʸʚʳʝ ʚʘʨʠʘʥʪʳ ʦʙʫʩʪʨʦʡʩʪʚʘ ʣʠʚʥʝʚʦʡ ʢʘʥʘʣʠʟʘʮʠʠ ʠ ʩʠʩʪʝʤ ʚʦʜʦʦʪʚʦʜʘ ʩ ʫʯʘʩʪʢʘ.  

ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ. ʄʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʩʙʦʮʝʤʝʥʪʥʳʝ ʪʨʫʙʳ (4ʤ) ʠ ʨʘʩʧʠʣʠʪʴ ʠʭ 
ʙʦʣʛʘʨʢʦʡ ʚʜʦʣʴ ʜʣʠʥʦʡ ʧʦ 2ʤ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʝʨʝʣʦʤʦʚ, ʪʝʤ ʩʘʤʳʤ ʧʦʣʫʯʠʚ ʩʘʤʦʜʝʣʴʥʳʡ 
ʣʦʪʦʢ. ʅʦ ʝʩʪʴ ʠ ʙʦʣʴʰʦʡ ʥʝʜʦʩʪʘʪʦʢ ʵʪʦʛʦ ʚʘʨʠʘʥʪʘ ʜʨʝʥʘʞʘ ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʠʣʠʪʴ ʘʩʙʦʮʝʤʝʥʪʥʳʝ ʪʨʫʙʳ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʥʘʩ ʧʨʠʚʣʝʢʘʝʪ.  

ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ ï ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʦʙʨʝʩʪʠ ʚʦʜʦʩʪʦʯʥʳʝ ʞʝʣʦʙʘ (ʧʣʘʩʪʠʢʦʚʳʝ ʠʣʠ 
ʤʝʪʘʣʣʠʯʝʩʢʠʝ) ʠ ʫʣʦʞʠʪʴ ʠʭ ʥʘ ʧʦʜʛʦʪʦʚʣʝʥʥʦʝ ʦʩʥʦʚʘʥʠʝ ʚ ʩʣʦʡ ʙʝʪʦʥʘ ʦʢʦʣʦ 100 ʤʤ. 
ʅʦ ʧʝʨʚʳʡ ʚʘʨʠʘʥʪ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʜʦʣʛʦʚʝʯʥʳʤ. 

ʉʭʝʤʫ ʫʢʣʘʜʢʠ ʣʦʪʢʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʩʣʝʜʫʶʱʠʡ çʩʦʩʪʘʚè: 
- ɻʨʫʥʪʦʚʦʝ ʦʩʥʦʚʘʥʠʝ ʚ ʚʠʜʝ ʣʦʞʘ. 
- ʉʣʦʡ ʧʝʩʢʘ ʠʣʠ ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʘʷ ʩʤʝʩʴ ʪʦʣʱʠʥʦʡ ï ʦʢʦʣʦ 5 ʩʤ. 
- ɹʝʪʦʥ ï ʦʢʦʣʦ 7 ʩʤ (ʘʨʤʠʨʦʚʘʥʥʳʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʩʝʪʢʦʡ ʥʘ ʩʪʳʢʘʭ). 
- ʃʦʪʦʢ ʠʟ ʪʨʫʙʳ. 
ʊʨʝʪʠʡ ʚʘʨʠʘʥʪ, ʩʜʝʣʘʪʴ ʣʠʚʥʸʚʢʫ ʜʣʷ ʦʪʚʦʜʘ ʚʦʜʳ ʥʘ ʙʘʟʝ çʩʝʨʦʡè ʪʨʫʙʳ, ʢʦʪʦʨʫʶ 

ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʦʙʫʩʪʨʦʡʩʪʚʝ ʚʥʫʪʨʝʥʥʝʡ ʢʘʥʘʣʠʟʘʮʠʠ.  
ʋʣʦʞʠʚ ʪʨʫʙʫ ʚ ʪʨʘʥʰʝʶ ʠ ʧʨʠʩʳʧʘʚ ʝʸ ʛʨʫʥʪʦʤ, ʤʦʞʥʦ ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ 

ʜʝʨʞʠʪ ʬʦʨʤʫ, ʘ ʣʠʚʥʸʚʢʘ ʨʘʙʦʪʘʝʪ [3; 4]. 
ʇʨʘʢʪʠʢʘ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʠʟ ʣʶʙʦʡ ʩʠʪʫʘʮʠʠ ʤʦʞʥʦ ʥʘʡʪʠ ʚʳʭʦʜ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʦʧʳʪʘ ʠʣʠ ʚʝʨʳ ʚ ʩʚʦʠ ʩʠʣʳ ʚʩʝʛʜʘ ʤʦʞʥʦ ʦʙʨʘʪʠʪʴʩʷ ʟʘ ʩʦʚʝʪʦʤ ʢ ʦʧʳʪʥʳʤ ʫʯʘʩʪʥʠʢʘʤ 
ʨʘʟʥʳʭ ʠʥʪʝʨʥʝʪ-ʬʦʨʫʤʦʚ, ʪʘʢ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʤʝʩʪʝ, ʢʦʪʦʨʳʝ ʚʩʝʛʜʘ ʧʦʜʩʢʘʞʫʪ, ʯʪʦ ʠ 
ʢʘʢ ʧʨʘʚʠʣʴʥʦ ʜʝʣʘʪʴ ʧʨʠ ʤʦʥʪʘʞʝ. 
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ɸʥʥʦʪʘʮʠʷ 
ʈʘʩʩʤʦʪʨʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ  ʠʟʳʩʢʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʧʦ 

ʛʝʦʣʦʛʠʠ ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ ʦʙʲʝʢʪʦʚ ʟʘʛʦʨʦʜʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʝʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ. 
Annotation 

The positive and negative aspects of geological survey work in the construction of small-
area suburban construction projects are considered. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ, ʧʨʦʙʣʝʤʥʳʝ ʛʨʫʥʪʳ, 

ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ. 
Keywords. Engineering and geological surveys, problem soils, technical task. 
 
ʅʘ ʠʥʪʝʨʥʝʪ ʩʘʡʪʘʭ ʧʦʩʪʦʷʥʥʦ ʧʦʷʚʣʷʶʪʩʷ ʪʝʤʳ ʩ ʨʘʟʥʳʤʠ ʧʨʦʙʣʝʤʥʳʤʠ 

ʚʦʧʨʦʩʘʤʠ: çʊʨʝʩʥʫʣ ʬʫʥʜʘʤʝʥʪ. ʇʨʠʯʠʥʳ?è, çɺ ʥʝʩʫʱʝʡ ʩʪʝʥʝ ʧʦʷʚʠʣʠʩʴ ʪʨʝʱʠʥʳ. 
ʇʦʯʝʤʫ? ʂʘʢ ʵʪʦ ʠʩʧʨʘʚʠʪʴè ʠ ʨʷʜ ʜʨʫʛʠʭ ʚʦʧʨʦʩʦʚ. ɼʘ ʠ ʩʘʤʠ ʤʳ ʧʨʦʭʦʜʷ ʧʦ ʫʣʠʮʘʤ 
ʥʘʰʠʭ ʛʦʨʦʜʦʚ ʤʦʞʝʤ ʟʘʤʝʯʘʪʴ ʨʷʜ ʥʘʨʫʰʝʥʠʡ ʚ ʮʝʣʦʩʪʥʦʩʪʠ ʢʘʢ  ʬʫʥʜʘʤʝʥʪʘ, ʪʘʢ ʠ 
çʢʦʨʦʙʢʠè ʜʦʤʘ. ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʥʘʨʫʰʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʯʘʩʪʦ 
ʥʘʟʳʚʘʶʪ ʦʪʩʫʪʩʪʚʠʝ ʛʝʦʣʦʛʠʠ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʚʦʟʚʝʜʝʥʝʥʠʠ ʦʙʲʝʢʪʘ ʨʝʰʠʣʠ ʩʵʢʦʥʦʤʠʪʴ 
ʠ ʥʝ ʜʝʣʘʣʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ. ɼʫʤʘʣʠ, ʯʪʦ ʠ ʪʘʢ ʧʦʡʜʝʪ, ʪ.ʝ. ʩʪʨʦʠʣʠ 
ʥʘ çʘʚʦʩʴ ç ʧʨʦʥʝʩʝʪ. 

ɼʣʷ ʤʥʦʛʠʭ ʟʘʩʪʨʦʡʱʠʢʦʚ, ʧʫʩʪʴ ʜʘʞʝ ʫ ʥʠʭ ʠ ʙʫʜʫʪ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʛʨʫʥʪʦʚ, ʩʢʦʨʝʝ ʚʩʝʛʦ ʙʫʜʝʪ ʥʝʧʦʥʷʪʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʪ.ʢ. ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʥʝʡ ʜʦʣʞʥʳ 
ʫʟʢʦʧʨʦʬʠʣʴʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʚʩʝʛʜʘ ʝʩʪʴ ʚ ʥʘʣʠʯʠʠ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 
ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʦʪʚʝʯʘʝʪ ʟʘ ʚʦʟʚʝʜʝʥʠʝ ʦʙʲʝʢʪʘ 

ɽʱʝ ʩʦ ʩʪʫʜʝʥʯʝʩʢʦʡ ʩʢʘʤʴʠ ʥʘʩ ʫʯʘʪ, ʯʪʦ çʢʦʨʦʙʢʠè ʜʦʤʦʚ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ 
ʧʦ ʧʨʦʝʢʪʫ, ʢʦʪʦʨʳʭ ʦʯʝʥʴ ʤʥʦʛʦ, ʘ ʚʦʪ ʪʠʧ ʬʫʥʜʘʤʝʥʪʘ, ʛʣʫʙʠʥʘ ʝʛʦ ʟʘʣʦʞʝʥʠʷ ʠ ʨʷʜ 
ʜʨʫʛʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʤʝʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʨʫʥʪʘ ʠ ʬʘʢʪʦʨʦʚ ʥʘ 
ʥʝʛʦ ʚʣʠʷʶʱʠʭ, ʘ ʵʪʦ ʤʦʞʥʦ ʫʟʥʘʪʴ ʪʦʣʴʢʦ ʥʘʭʦʜʷʩʴ ʥʘ ʤʝʩʪʝ ʙʫʜʫʱʝʛʦ ʚʦʟʚʝʜʝʥʠʷ 
ʦʙʲʝʢʪʘ. ɿʘʜʘʯʘ ʬʫʥʜʘʤʝʥʪʘ ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʴ ʥʘʛʨʫʟʢʫ ʦʪ ʜʦʤʘ ʥʘ ʛʨʫʥʪʦʚʦʝ ʦʩʥʦʚʘʥʠʝ. 
ʇʦʵʪʦʤʫ ʚʳʧʦʣʥʷʪʴ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ ʛʨʫʥʪʘ ʥʘʜʦ ʧʦ ʟʘʜʘʥʠʶ ʢʦʥʩʪʨʫʢʪʦʨʘ 
ʬʫʥʜʘʤʝʥʪʘ. ʆʧʨʝʜʝʣʠʪʝʩʴ ʩʦ ʩʚʦʠʤʠ çʧʦʞʝʣʘʥʠʷʤʠè, ʯʪʦ ʙʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʥʠ ʙʳʣʠ 
ʩʪʨʦʠʪʝʣʴʥʳʤ ʷʟʳʢʦʤ ʚ ʪʝʭ.ʟʘʜʘʥʠʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴ ʵʪʠ 
ʠʟʳʩʢʘʥʠʷ. ʀʥʘʯʝ, ʵʪʦ ʙʫʜʝʪ ʧʨʦʩʪʦ ʟʨʷ ʧʦʪʝʨʷʥʳ ʠ ʩʨʝʜʩʪʚʘ ʠ ʚʨʝʤʷ. 

ɺ ʵʪʦʤ ʟʘʜʘʥʠʠ ʙʫʜʝʪ ʧʨʦʧʠʩʘʥ, ʥʘʧʨʠʤʝʨ, ʵʪʘʞʥʦʩʪʴ ʩʦʦʨʫʞʝʥʠʷ, ʪʠʧ ʬʫʥʜʘʤʝʥʪʘ ʠ 
ʧʨʠʤʝʨʥʘʷ ʛʣʫʙʠʥʘ ʝʛʦ ʟʘʣʦʞʝʥʠʷ, ʧʨʝʜʧʦʣʘʛʘʝʤʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʬʫʥʜʘʤʝʥʪ ʠ ʥʘ ʧʦʜʦʰʚʫ 
ʛʨʫʥʪʘ.  

ʇʦʣʫʯʠʚ ʪʝʭʟʘʜʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʷ ʩʦʩʪʘʚʠʪ ʧʨʦʛʨʘʤʤʫ ʦʙʩʣʝʜʦʚʘʥʠʷ ʫʯʘʩʪʢʘ, ʛʜʝ 
ʙʫʜʝʪ ʫʢʘʟʘʥʦ ʢʦʣʠʯʝʩʪʚʦ ʠ ʛʣʫʙʠʥʘ ʩʢʚʘʞʠʥ, ʢʘʢʠʝ ʧʨʦʙʳ ʜ.ʙ. ʚʟʷʪʳ  ʠ ʢʘʢʠʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʨʫʥʪʘ ʫʞʝ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʜ.ʙ. ʚʳʧʦʣʥʝʥʳ.ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 
ʚʩʝʭ ʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʙʫʜʝʪ ʩʦʩʪʘʚʣʝʥ ʦʪʯʝʪ ʦ ʧʨʦʚʝʜʸʥʥʳʭ ʠʥʞʝʥʝʨʥʦ-
ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʷʭ [2;3]. 

ʅʦ ʠ ʧʦʩʣʝ ʧʦʣʫʯʝʥʥʦʛʦ ʦʪʯʝʪʘ ʟʘʩʪʨʦʡʱʠʢ ʧʦʣʫʯʘʝʪ ʪʦʣʴʢʦ ʧʝʨʚʠʯʥʦʝ 
ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʩʪʦʨʦʥʘʭ ʩʚʦʝʛʦ ʫʯʘʩʪʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 
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ʀʪʘʢ, ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʧʨʦʚʝʜʝʥʳ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ, ʧʦʣʫʯʝʥʳ 
ʨʝʢʦʤʝʥʜʘʮʠʠ ʢʘʢ ʧʦ ʚʳʙʦʨʫ ʪʠʧʘ ʬʫʥʜʘʤʝʥʪʘ, ʪʘʢ ʠ ʧʦ ʛʣʫʙʠʥʝ ʝʛʦ ʟʘʣʦʞʝʥʠʷ, 
ʩʧʨʦʛʥʦʟʠʨʦʚʘʥʘ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʦʧʘʩʥʳʭ 
ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ  ʥʘʜʦ  ʠʜʪʠ ʢ ʢʦʥʩʪʨʫʢʪʦʨʫ ʬʫʥʜʘʤʝʥʪʘ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ 
ʘʨʭʠʪʝʢʪʦʨʫ-ʧʨʦʝʢʪʠʨʦʚʱʠʢʫ. ɽʩʣʠ ʙʫʜʝʪ ʧʨʦʧʫʱʝʥʦ ʭʦʪʴ ʢʘʢʦʝ -ʪʦ ʟʚʝʥʦ ʚ ʜʘʥʥʦʡ ʮʝʧʠ 
ʪʦ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʚʳ ʟʨʷ ʧʦʪʨʘʪʠʣʠ ʩʚʦʠ ʩʨʝʜʩʪʚʘ ʠ ʚʨʝʤʷé 

ʄʘʪʝʨʠʘʣʳ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ï ʦʩʥʦʚʘ ʜʣʷ ʨʘʩʯʝʪʘ ʠ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʬʫʥʜʘʤʝʥʪʘ. 

ʅʦ, ʦʧʷʪʴ ʞʝ, ʚʝʩʴ ʭʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʜʝʪ ʦʪ ʧʦʞʝʣʘʥʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʟʘʢʘʟʯʠʢʘ. 
ʅʘʧʨʠʤʝʨ, ʧʨʠ ʟʘʢʘʟʝ ʧʨʦʝʢʪʘ ʟʘʛʦʨʦʜʥʦʛʦ ʜʦʤʘ ʩʦ ʚʩʝʡ ʪʨʝʙʫʝʤʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ 
ʧʣʦʱʘʜʴʶ ʦʪ 120 ʜʦ 150 ʤ2, ʩʢʦʣʴʢʦ ʙʳʣʦ ʟʘʢʘʟʘʥʦ ʫ ʥʘʩʪʦʷʱʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʩʚʦʝʛʦ 
ʜʝʣʘ, ʘ ʥʝ ʩʢʦʧʠʨʦʚʘʥʦ ʠʟ ʩʝʪʠ ʠʥʪʝʨʥʝʪ ʠ ʥʝ ʧʦʜʦʛʥʘʥʦ ʧʦʜ ʚʘʰʠ ʪʨʝʙʦʚʘʥʠʷ. ʄʳ 
ʚʦʩʧʠʪʘʥʳ ʥʘ çʭʘʣʷʚʝè ʠ ʧʦʵʪʦʤʫ ʭʦʪʠʤ ʩʵʢʦʥʦʤʠʪʴ ʠ ʥʝ ʧʣʘʪʠʪʴ ʤʘʩʪʝʨʘʤ ʩʚʦʝʛʦ ʜʝʣʘ. 
ʈʘʙʦʪʘʷ ʫʜʘʣʝʥʥʦ ʟʘʢʘʟʯʠʢ ʧʦʣʫʯʘʝʪ ʪʦʣʴʢʦ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʧʦʞʝʣʘʥʠʷ, ʥʝ ʙʦʣʝʝ ʪʦʛʦ! 
ʆʩʪʘʣʴʥʦʝ ʫʞʝ ï ʵʪʦ ʥʘʰʠ ʨʠʩʢ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ! 

ɽʩʣʠ ʟʘʢʘʟʯʠʢ ʥʝ ʛʦʪʦʚ ʠʜʪʠ ʧʦ ʧʦʣʥʦʤʫ ʮʠʢʣʫ ʨʘʙʦʪ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʤʫ ʧʦ ʧʣʘʥʫ ï 
ʥʝ ʚʳʧʦʣʥʷʡʪʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ.  

ɼʘʞʝ ʝʩʣʠ ʚʳ ʨʝʰʠʣʠ ʧʨʦʚʝʩʪʠ ʠʟʳʩʢʘʥʠʷ ʛʨʫʥʪʦʚ, ʪʦ ʵʪʦ ʥʝ ʦʜʥʦʤʦʤʝʥʪʥʘʷ ʨʘʙʦʪʘ, 
ʪ.ʢ. ʦʧʠʩʳʚʘʝʪ ʩʦʩʪʦʷʥʠʝ ʛʨʫʥʪʘ ʥʘ ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʝ ʧʨʦʛʥʦʟʠʨʫʷ ʝʛʦ ʚʝʨʦʷʪʥʳʝ 
ʠʟʤʝʥʝʥʠʷ ʩʦ ʚʨʝʤʝʥʝʤ. ɸ ʠʟʤʝʥʝʥʠʷ ʤ.ʙ. ʨʘʟʥʳʤʠ ʚʧʣʦʪʴ ʜʦ ʪʦʛʦ ʯʪʦ ʧʨʦʠʟʦʰʣʘ 
ʟʘʩʪʨʦʡʢʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʘʰʝ ʤʝʩʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʝʨʨʠʪʦʨʠʠ ʠ ʠʟʤʝʥʠʣʩʷ ʫʨʦʚʝʥʴ 
ʛʨʫʥʪʦʚʳʭ ʚʦʜ (ʧʦʜʥʷʣʩʷ, ʥʘʧʨʠʤʝʨ) ʠʟ-ʟʘ  ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʥʘʩʳʱʝʥʠʷ ʛʨʫʥʪʘ ʚʦʜʦʡ. 

ʂʘʯʝʩʪʚʦ ʠʩʧʦʣʥʝʥʠʷ ʙʫʨʦʚʳʭ ʨʘʙʦʪ ʤʦʞʝʪ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ, ʥʘʧʨʠʤʝʨ, ʧʦ ʧʨʦʝʢʪʫ 
ʙʳʣʦ ʧʨʦʧʠʩʘʥʦ ʚʳʧʦʣʥʠʪʴ 3-4 ʩʢʚʘʞʠʥʳ. ʀʭ ʚʳʧʦʣʥʠʣʠ, ʥʦ ʚʩʝ ʧʨʦʙʳ ʚʟʷʣʠ ʠʟ ʦʜʥʦʡ. 
ɺʦʧʨʦʩ: ʚ ʯʝʤ ʙʳʣ ʩʤʳʩʣ ʙʫʨʝʥʠʷ ʦʩʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ?! 

ʂʘʢʠʤ ʩʧʦʩʦʙʦʤ ʙʳʣʠ ʚʟʷʪʳ ʧʨʦʙʳ ʠ ʚ ʢʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʦʥʠ ʜʦʰʣʠ ʜʦ ʣʘʙʦʨʘʪʦʨʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʦʞʝ ʠʛʨʘʝʪ ʥʝ ʧʦʩʣʝʜʥʶʶ ʨʦʣʴ. ʇʨʦ ʢʘʯʝʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʛʦʚʦʨʠʪʴ ʥʝ 
ʩʪʦʠʪ. ʇʫʩʪʴ ʜʘʞʝ ʫ ʥʝʛʦ ʚ ʨʫʢʘʭ ʠ ʩʦʚʨʝʤʝʥʥʘʷ ʪʝʭʥʠʢʘ, ʥʦ ʝʩʣʠ ʥʝʪ ʦʧʳʪʘ ʨʘʙʦʪʳ ʠʣʠ ʦʥ 
ʤʠʥʠʤʘʣʝʥ, ʪʦ ʠ ʢʘʯʝʩʪʚʦ ʠʟʳʩʢʘʥʠʡ ʙʫʜʝʪ ʪʘʢʠʤ ʞʝ. ɼʦʙʨʦʩʦʚʝʩʪʥʦʩʪʴ ʛʝʦʣʦʛʦʚ-
ʙʫʨʠʣʴʱʠʢʦʚ ʠʛʨʘʝʪ ʥʝ ʧʦʩʣʝʜʥʶʶ ʨʦʣʴ ʚ çʧʨʘʚʜʠʚʦʩʪʠ ç ʦʪʯʝʪʘ. ɸ ʧʝʨʝʜʝʣʳʚʘʪʴ ʩʚʦʶ 
ʨʘʙʦʪʫ ʦʭ ʢʘʢ ʥʝ ʭʦʪʷʪ ʠ ʧʨʠʜʫʤʘʶʪ ʨʷʜ ʠʥʩʪʨʫʢʮʠʡ ʯʪʦ ʙʳ ʥʝ ʚʦʟʚʨʘʱʘʪʴʩʷ ʢ ʧʣʦʭʦ 
ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʝ. 

ʇʦʵʪʦʤʫ ʧʨʝʞʜʝ ʯʝʤ ʟʘʢʘʟʘʪʴ ʠʟʳʩʢʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ, ʫʟʥʘʡʪʝ ʯʪʦ ʠʟ ʩʝʙʷ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʘ ʠʣʠ ʠʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʢʘʢ ʛʦʚʦʨʠʪʴʩʷ çʩʘʨʘʬʘʥʥʦʝè ʨʘʜʠʦ ʩʘʤʦʝ 
ʧʨʘʚʜʠʚʦʝ [1;4]. 

ɻʝʦʣʦʛʠʶ ʩʚʦʝʛʦ ʫʯʘʩʪʢʘ ʚʳ ʜʝʣʘʝʪʝ ʥʝ ʨʘʜʠ ʙʫʤʘʞʢʠ ʩ ʧʝʯʘʪʴʶ, ʘ ʜʣʷ 
ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ ʬʫʥʜʘʤʝʥʪʘ. ʇʦʵʪʦʤʫ ʥʘʜʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʨʝʤʦʥʪ ʜʦʤʦʚ ʦʙʦʡʜʝʪʩʷ 
ʟʥʘʯʠʪʝʣʴʥʦ ʜʦʨʦʞʝ, ʯʝʤ ʪʨʘʪʳ ʥʘ ʛʝʦʣʦʛʠʶ, ʥʦ ʦʧʷʪʴ ʞʝ, ʤʳ ʜʫʤʘʝʤ, ʯʪʦ ʤʳ ʥʝ ʦʢʘʞʝʤʩʷ 
ʚ ʯʠʩʣʝ ʪʝʭ çʩʯʘʩʪʣʠʚʯʠʢʦʚè ʢʦʪʦʨʳʝ ʧʦʧʘʣʠ ʥʘ ʨʝʤʦʥʪ. 

ɻʝʦʣʦʛʠʷ ʥʫʞʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʜʝʣʘʪʴ ʝʩʣʠ ʥʘ ʥʘʰʝʤ ʫʯʘʩʪʢʝ ʝʩʪʴ ʧʨʦʙʣʝʤʥʳʝ ʛʨʫʥʪʳ, 
ʚʘʨʠʘʥʪʳ ʣʠʥʟ, ʨʘʟʫʧʣʦʪʥʝʥʠʷ ʠ ʪ.ʧ., ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʜʣʷ ʯʘʩʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʦʞʥʦ 
ʠ ʥʝ ʧʨʦʚʦʜʠʪʴ. ʅʦ..  ʢʘʢ ʫʟʥʘʪʴ ʙʝʟ ʛʝʦʣʦʛʠʠ , ʯʪʦ ʫ ʚʘʩ ʵʪʠʭ ʧʨʦʙʣʝʤʥʳʭ  ʛʨʫʥʪʦʚ ʥʝʪ?! 

ɺ ʠʪʦʛʝ ʨʝʰʘʪʴ ʚʘʤ, ʛʦʪʦʚʳ ʣʠ ʚʳ ʚʳʜʝʣʠʪʴ ʠʟ ʩʚʦʝʛʦ ʩʝʤʝʡʥʦʛʦ ʙʶʜʞʝʪʘ ʩʨʝʜʩʪʚʘ 
ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ ʦʙʲʝʢʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʣʠ ʥʝ ʩʪʦʠʪ!   

ʅʦ ʠʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʝʩʣʠ ʚʳ  ʩʪʨʦʠʪʝ ʙʦʣʴʰʦʡ ʠ ʪʷʞʝʣʳʡ ʜʦʤ, ʢʦʪʦʨʳʡ 
ʦʢʘʞʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʛʨʫʥʪʦʚʦʝ ʦʩʥʦʚʘʥʠʝ; ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ ʥʘ ʫʯʘʩʪʢʝ 
ʧʨʦʙʣʝʤʥʳʡ ʛʨʫʥʪ, ʥʘʧʨʠʤʝʨ, ʛʣʠʥʳ, ʪʝʢʫʯʠʝ ʠ ʧʣʘʩʪʠʯʥʳʝ ʩʫʧʝʩʠ, ʫʯʘʩʪʦʢ ʧʦʜʩʳʧʘʥ 
ʧʨʠʚʦʟʥʳʤ ʛʨʫʥʪʦʤ ʠ ʥʝʧʦʥʷʪʥʦ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʵʪʠʤ ʩʣʦʝʤ ʠ ʪ.ʜ. 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
 

1. ʂʥʷʟʝʚ ɸ.ʇ. ʆ ʟʥʘʯʠʤʦʩʪʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʜʣʷ ʟʘʛʦʨʦʜʥʦʛʦ 
ʩʪʨʦʠʪʝʣʴʩʪʚʘ // ɺ ʩʙʦʨʥʠʢʝ: ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʝʛʠʦʥʘ: 
ʟʘʜʘʯʠ, ʩʦʩʪʦʷʥʠʝ, ʧʝʨʩʧʝʢʪʠʚʳ. ʄʘʪʝʨʠʘʣʳ II ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 
ʢʦʥʬʝʨʝʥʮʠʠ ʉʝʙʨʷʢʦʚʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʆʋ ɺʆ çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 
ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè. ʈʝʜʢʦʣʣʝʛʠʷ: ʉ.ɽ. ʂʘʨʧʫʰʦʚʘ (ʦʪʚ. ʈʝʜ.) [ʠ ʜʨ.]. ɺʦʣʛʦʛʨʘʜ, 2020 

2. ʂʥʷʟʝʚ ɸ.ʇ., ʂʥʷʟʝʚʘ ɻ.ʅ. ʆ ʤʘʣʦʛʘʙʘʨʠʪʥʳʭ ʙʫʨʦʚʳʭ ʫʩʪʘʥʦʚʢʘʭ // ɺ ʩʙʦʨʥʠʢʝ: 
ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʝʛʠʦʥʘ: ʟʘʜʘʯʠ, ʩʦʩʪʦʷʥʠʝ, 
ʧʝʨʩʧʝʢʪʠʚʳ. ʄʘʪʝʨʠʘʣʳ II ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 
ʉʝʙʨʷʢʦʚʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʆʋ ɺʆ çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ 
ʫʥʠʚʝʨʩʠʪʝʪè. ʈʝʜʢʦʣʣʝʛʠʷ: ʉ.ɽ. ʂʘʨʧʫʰʦʚʘ (ʦʪʚ. ʈʝʜ.) [ʠ ʜʨ.]. ɺʦʣʛʦʛʨʘʜ, 2020.  

3. ʂʥʷʟʝʚ ɸ.ʇ., ʂʥʷʟʝʚʘ ɻ.ʅ. ʆʙ ʠʩʪʦʯʥʠʢʘʭ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʧʨʦʢʣʘʜʢʝ ʚʦʜʦʧʨʦʚʦʜʘ 
// ɺ ʩʙʦʨʥʠʢʝ: ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʝʛʠʦʥʘ: ʟʘʜʘʯʠ, 
ʩʦʩʪʦʷʥʠʝ, ʧʝʨʩʧʝʢʪʠʚʳ. ʄʘʪʝʨʠʘʣʳ II ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 
ʉʝʙʨʷʢʦʚʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʆʋ ɺʆ çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ 
ʫʥʠʚʝʨʩʠʪʝʪè. ʈʝʜʢʦʣʣʝʛʠʷ: ʉ.ɽ. ʂʘʨʧʫʰʦʚʘ (ʦʪʚ. ʈʝʜ.) [ʠ ʜʨ.]. ɺʦʣʛʦʛʨʘʜ, 2020.  

4. https://www.forumhouse.ru/ 
 
 

ʀʅʅʆɺɸʎʀʆʅʅʓɽ ʈɸɿʈɸɹʆʊʂʀ 
ɺ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉɸʍ 

ʇʘʭʦʤʦʚʘ ʆ.ʂ., ʂʨʫʪʠʣʠʥ ɸ.ɸ. 
 

ʉʝʙʨʷʢʦʚʩʢʠʡ ʬʠʣʠʘʣ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
 

ɸʥʥʦʪʘʮʠʷ 
ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʤ ʨʳʥʢʝ ʚʩʝ ʘʢʪʠʚʥʝʝ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ 
ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʡ ʠ ʩʫʱʥʦʩʪʴ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ 
ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʚʨʝʤʝʥʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
ʆʛʨʦʤʥʘʷ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʪʚʝʜʝʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʤ 

ʨʘʟʨʘʙʦʪʢʘʤ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. ʇʨʠʤʝʥʝʥʠʝ ʠʥʥʦʚʘʮʠʡ ʚ ʩʪʨʦʠʪʝʣʴʥʦʤ 
ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʝʰʘʝʪ ʚʝʜʫʱʫʶ ʨʦʣʴ ʜʣʷ ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ, 
ʪʘʢ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʩʘʤʦʛʦ ʥʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʞʝʪ ʨʝʟʢʦ ʧʦʚʣʠʷʪʴ 
ʥʘ ʧʨʠʙʳʣʴ ʦʪʨʘʩʣʠ ʚ ʮʝʣʦʤ. 

ʀʥʥʦʚʘʮʠʷ ï ʵʪʦ ʥʦʚʦʚʚʝʜʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʦʭʚʘʪʠʪʴ ʩʘʤʳʝ ʨʘʟʣʠʯʥʳʝ ʦʙʣʘʩʪʠ 
ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ. ʕʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʠʟʤʝʥʝʥʠʝ 
ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʫʧʨʘʚʣʝʥʠʝ ʪʨʫʜʦʚʳʤʠ 
ʨʝʩʫʨʩʘʤʠ ʥʘ ʩʘʤʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ ï ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, 
ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʦʛʦ, ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʦʙʷʟʘʪʝʣʴʥʦ ʥʘʰʝʜʰʝʛʦ ʧʨʠʤʝʥʝʥʠʝ 
ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʬʝʨʝ ʫʩʣʫʛ. 

ɺʩʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʪʠʧʘ: 
- ʧʨʦʜʫʢʪʦʚʳʝ ʠʥʥʦʚʘʮʠʠ; 



 
 

57 

- ʧʨʦʮʝʩʩʥʳʝ ʠʥʥʦʚʘʮʠʠ. 
ʇʨʦʜʫʢʪʦʚʳʝ ʠʥʥʦʚʘʮʠʠ ï ʵʪʦ ʣʶʙʳʝ ʧʨʦʜʫʢʪʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʥʦʚʳʤʠ, ʚʦʧʣʦʱʘʶʱʠʤʠ ʚ ʩʝʙʝ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʝʝ 
ʵʬʬʝʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʨʦʮʝʩʩʥʳʝ ʠʥʥʦʚʘʮʠʠ ï ʵʪʦ ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 
ʤʝʪʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʥʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 
ʢʦʪʦʨʦʝ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʥʦʚʦʚʚʝʜʝʥʠʷ ʩʪʘʣʠ ʠʥʥʦʚʘʮʠʷʤʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʘʤʳʝ 
ʧʦʩʣʝʜʥʠʝ ʜʦʩʪʠʞʝʥʠʷ ʪʝʭʥʠʢʠ ʠ ʥʘʫʢʠ, ʘ ʪʘʢʞʝ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʭʦʞʠʭ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʚ ʧʨʦʰʣʦʤ. 

ʀʥʥʦʚʘʮʠʠ ʧʨʠ ʠʭ ʛʨʘʤʦʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ 
ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʫʚʝʣʠʯʠʪʴ ʬʠʥʘʥʩʦʚʫʶ ʧʨʠʙʳʣʴ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʨʘʩʰʠʨʠʪʴ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ. ʉʘʤ ʪʝʨʤʠʥ çʠʥʥʦʚʘʮʠʷè ʦʯʝʥʴ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩʦ ʤʥʦʛʠʤʠ ʜʨʫʛʠʤʠ 
ʪʝʨʤʠʥʘʤʠ, ʥʘʧʨʠʤʝʨ, ʠʟʦʙʨʝʪʝʥʠʝʤ ʠʣʠ ʦʪʢʨʳʪʠʝʤ. 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʩʪʘʪʴ ʦʧʦʨʦʡ ʜʣʷ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʜʣʷ ʵʪʦʡ 
ʮʝʣʠ ʚʘʞʥʦ ʠʜʝʘʣʠʟʠʨʦʚʘʪʴ ʢʣʶʯʝʚʳʝ ʨʝʩʫʨʩʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʩʪʨʘʪʝʛʠʠ, ʢʦʪʦʨʳʝ ʠ 
ʩʜʝʣʘʶʪ ʩʪʨʫʢʪʫʨʫ ʛʘʨʤʦʥʠʯʥʦʡ. 

ɼʣʷ ʪʦʛʦ ʯʪʦ ʙʳ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 
ʩʪʨʦʡʠʥʜʫʩʪʨʠʠ ʚ ʩʬʝʨʝ ʠʥʥʦʚʘʮʠʡ ʥʝʦʙʭʦʜʠʤʦ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ 
ʦʙʱʝʩʪʚʘ. ʇʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, 
ʘ ʪʘʢ ʞʝ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʦʢʘʟʳʚʘʝʪ ʧʨʷʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʜʣʷ 
ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ. ʅʝʦʙʭʦʜʠʤʦ ʜʦʩʪʠʛʥʫʪʴ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʠ 
ʫʩʠʣʠʷʤʠ ʧʦ ʚʥʝʜʨʝʥʠʶ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ; ʛʠʙʢʦ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢʘʢ ʢ 
ʵʚʦʣʶʮʠʦʥʥʳʤ, ʧʦʩʪʦʷʥʥʦ ʨʝʘʣʠʟʫʝʤʳʤ ʥʦʚʦʚʚʝʜʝʥʠʷʤ, ʪʘʢ ʠ ʨʘʜʠʢʘʣʴʥʳʤ, 
ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʩʫʱʝʩʪʚʣʷʝʤʳʤ ʥʦʚʦʚʚʝʜʝʥʠʷʤ. 

ʂʦʥʝʯʥʦ ʞʝ, ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʠʪʦʛʝ ʩʚʦʝʡ ʨʝʘʣʠʟʘʮʠʠ ʜʦʣʞʥʘ 
ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʱʝʩʪʚʝʥʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ, ʣʠʙʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʧʨʝʜʧʨʠʷʪʠ  ̫ ʚ ʮʝʣʦʤ, ʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ ʥʦʚʰʝʩʪʚʘ ʠ ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʚʚʝʜʝʥʠʷ ʵʪʦ 
ʧʨʦʠʩʭʦʜʠʪ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ. ʆʯʝʥʴ ʯʘʩʪʦ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 
ʬʘʢʪʦʨʦʚ ʦʯʝʥʴ ʧʨʦʙʣʝʤʘʪʠʯʥʦ. ʅʘ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ, 
ʶʨʠʜʠʯʝʩʢʠʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʨʳʥʦʯʥʳʝ ʬʘʢʪʦʨʳ, ʘ ʪʘʢ ʞʝ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ ï ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ 
ʚʥʝʜʨʠʪʴ ʪʫ ʠʣʠ ʠʥʫʶ ʨʘʟʨʘʙʦʪʢʫ, ʠʣʠ ʧʨʝʜʣʦʞʠʪʴ ʨʳʥʢʫ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʧʦʤʦʛ ʙʳ 
ʫʢʨʝʧʣʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʝ ʠʥʥʦʚʘʮʠʡ ʚ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ð ʵʪʦ ʚʳʩʦʢʠʡ ʨʠʩʢ, ʪʘʢ ʢʘʢ ʥʝ ʚʩʝʛʜʘ ʠʟʚʝʩʪʝʥ ʨʝʟʫʣʴʪʘʪ 
ʚʥʝʜʨʝʥʠʷ ʥʦʚʦʚʚʝʜʝʥʠʡ ʠ ʠʥʦʛʜʘ ʧʦʜʨʘʟʫʤʝʚʘʝʤʳʡ ʢʦʣʦʩʩʘʣʴʥʳʡ ʫʩʧʝʭ ʤʦʞʝʪ ʩʫʣʠʪʴ 
ʧʦʣʥʳʤ ʧʨʦʚʘʣʦʤ. 
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ʎɽʃɽʉʆʆɹʈɸɿʅʆʉʊʔ ɺʅɽɼʈɽʅʀʗ ʂʆʄʇʃɽʂʉʅʓʍ, 
ʀʅʊɽɻʈʀʈʆɺɸʅʅʓʍ ʉʀʉʊɽʄ ʋʇʈɸɺʃɽʅʀʗ ʉʊʈʆʀʊɽʃʔʅʓʄʀ 

ʇʈʆɽʂʊɸʄʀ 

*ʄʘʢʩʠʤʯʫʢ ʆ. ɺ., **ʂʘʨʧʫʰʦʚʘ ʉ.ɽ., *ɻʝʮ ɺ.ɸ., *ʉʦʨʜʠʷ ɺ.ʅ., **ʂʨʫʪʠʣʠʥ ɸ.ɸ. 
 

*ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
**ʉʝʙʨʷʢʦʚʩʢʠʡ ʬʠʣʠʘʣ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 
ɸʥʥʦʪʘʮʠʷ 

ʆʙʦʩʥʦʚʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 
ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʧʨʦʝʢʪʘʤʠ ʧʦ ʜʚʫʤ ʢʦʥʪʫʨʘʤ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʬʘʟ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʦʠʪʝʣʴʥʳʡ ʧʨʦʝʢʪ, ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʠʥʮʠʧʳ 
ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ, ʫʨʦʚʥʠ ʫʧʨʘʚʣʝʥʠʷ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ 

 
ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʪʨʦʠʪʝʣʴʥʳʤʠ, ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʦʙʣʶʜʝʥʠʠ 

ʟʘʢʦʥʦʚ ʠ ʧʨʠʥʮʠʧʦʚ. ʂ ʟʘʢʦʥʘʤ ʦʪʥʦʩʷʪ ʚʩʝ ʪʝ ʙʘʟʦʚʳʝ ʟʘʢʦʥʳ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʭʦʟʷʡʩʪʚʫʶʱʠʤʠ ʩʫʙʲʝʢʪʘʤʠ ʚ ʨʘʤʢʘʭ ʢʘʢʦʡ-ʣʠʙʦ 
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ (ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ) ʚ ʧʨʝʜʝʣʘʭ 
ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʠʣʠ ʛʨʫʧʧʳ ʛʦʩʫʜʘʨʩʪʚ.  

ʂ ʙʘʟʦʚʳʤ ʧʨʠʥʮʠʧʘʤ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʧʨʦʝʢʪʘʤʠ ʦʪʥʦʩʷʪ: 
- ʝʜʠʥʩʪʚʦ ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ,  
- ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʩʧʦʣʥʠʪʝʣʝʡ ʧʨʦʝʢʪʘ, 
- ʠʝʨʘʨʭʠʯʥʦʩʪʴ ʩʫʙʲʝʢʪʦʚ ʠ ʦʙʲʝʢʪʦʚ ʫʧʨʘʚʣʝʥʠʷ, 
- ʥʦʨʤʘʪʠʚʥʦʩʪʴ ʚ ʫʧʨʘʚʣʝʥʠʠ, 
- ʦʧʪʠʤʘʣʴʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ. 
ɺʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ ʠ ʦʙʲʝʢʪʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʠʤʝʶʪ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʠʝʨʘʨʭʠʶ (ʩʦʧʦʜʯʠʥʝʥʥʦʩʪʴ ʧʦ ʚʝʨʪʠʢʘʣʠ) ʧʦ ʫʨʦʚʥʷʤ ʫʧʨʘʚʣʝʥʠʷ 
(ʚʝʨʭʥʠʤ, ʩʨʝʜʥʠʤ, ʥʠʞʥʠʤ) ʠ ʧʦ ʩʚʷʟʷʤ ʤʝʞʜʫ ʟʚʝʥʴʷʤʠ ʫʧʨʘʚʣʝʥʠʷ (ʩʦʧʦʜʯʠʥʝʥʥʦʩʪʴ 
ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʤʝʞʜʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʟʚʝʥʴʷʤʠ).  

ʇʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʩʫʙʲʝʢʪʦʤ ʠ ʦʙʲʝʢʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʝʪ 
ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʣʠʙʦ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ, ʪ.ʝ. ʙʝʟ ʢʦʤʧʴʶʪʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ 
ʠʥʬʦʨʤʘʮʠʠ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ (ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʕɺʄ), ʣʠʙʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ 
(ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ). 

ɺ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ ʫʧʨʘʚʣʝʥʠʷ ʩ ʧʨʷʤʦʡ ʩʚʷʟʴʶ ʘʩʩʦʮʠʠʨʫʶʪ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ, 
ʧʦʜ ʢʦʪʦʨʳʤʠ ʧʦʥʠʤʘʶʪ ʧʨʠʝʤʳ ʠ ʩʧʦʩʦʙʳ ʚʦʟʜʝʡʩʪʚʠʷ ʫʧʨʘʚʣʷʶʱʝʡ ʩʠʩʪʝʤʳ ʥʘ 
ʫʧʨʘʚʣʷʝʤʫʶ.1 ʂʦʤʧʣʝʢʩʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʤ ʧʨʦʝʢʪʦʤ ʨʝʰʘʝʪ ʮʝʣʳʡ ʨʷʜ 
ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ: 

Å ʘʚʪʦʤʘʪʠʟʘʮʠ  ̫ʫʯʝʪʘ ʢʘʜʨʦʚ; 
Å ʘʚʪʦʤʘʪʠʟʘʮʠ  ̫ʚʝʜʝʥʠʷ ʧʣʘʪʝʞʥʳʭ ʦʧʝʨʘʮʠʡ; 
Å ʘʚʪʦʤʘʪʠʟʘʮʠ  ̫ʫʯʝʪʘ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ; 
Å ʘʚʪʦʤʘʪʠʟʘʮʠ  ̫ʫʯʝʪʘ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ; 
Å ʜʨʫʛʠʝ ʧʨʠʢʣʘʜʥʳʝ ʟʘʜʘʯʠ. 
ʆʜʥʘʢʦ ʢʣʶʯʝʚʦʡ ʯʘʩʪʴʶ ʧʨʦʝʢʪʘ ʚʥʝʜʨʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʜʦʢʫʤʝʥʪʘʨʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

                                                
1 ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʦʤ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ/ ʉ.ɸ.ɹʦʣʦʪʠʥ; ʉʇʙ. ʛʦʩ. ʘʨʭʠʪ.-ʩʪʨʦʠʪ. 
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ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʧʨʦʝʢʪʘʤʠ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ 
ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʢʦʪʦʨʘʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʘ, ʢʘʢ ʘʚʪʦʤʘʪʠʟʘʮʠʷ 
ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʚ ʩʝʨʝʜʠʥʝ ʜʝʚʷʥʦʩʪʳʭ ʛʦʜʦʚ. ʇʨʠʯʠʥ ʵʪʦʤʫ ʤʥʦʛʦ: 1) ʠʥʬʦʨʤʘʮʠʶ 
ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʢʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ ʠ ʢʘʯʝʩʪʚʝʥʥʝʝ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ ʪʘʢ ʞʝ ʚʘʞʥʳ, ʢʘʢ ʬʠʥʘʥʩʦʚʳʝ ʠ ʤʘʪʝʨʠʘʣʴʥʳʝ; 2) ʫʪʝʨʷ, 
çʩʪʘʨʝʥʠʝè, ʠʩʢʘʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʝʝ ʧʦʧʘʜʘʥʠʝ ʥʝ ʧʦ ʘʜʨʝʩʫ ʜʦʨʦʛʦ ʦʙʭʦʜʠʪʩʷ ʚ 
ʫʩʣʦʚʠʷʭ ʢʨʘʡʥʛʝʡ ʜʠʥʘʤʠʯʥʦʩʪʠ ʠ ʞʝʩʪʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ. ɼʣʷ ʩʬʝʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 
ʩʪʨʦʠʴʪʝʣʴʩʪʚʘ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʳ ʧʨʦʙʣʝʤʳ: 

Å ʜʦʢʫʤʝʥʪʳ ʪʝʨʷʶʪʩʷ; 
Å ʜʦʢʫʤʝʥʪʳ ʜʫʙʣʠʨʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ 

ʠʥʬʦʨʤʘʮʠʠ; 
Å ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʜʦʢʫʤʝʥʪʦʚ, ʥʘʟʥʘʯʝʥʠʝ ʠ ʠʩʪʦʯʥʠʢ 

ʢʦʪʦʨʳʭ ʥʝʷʩʥʳ; 
Å ʜʦʢʫʤʝʥʪʳ ʠ ʠʥʬʦʨʤʘʮʠʷ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʥʠʭ, ʧʦʧʘʜʘʶʪ ʥʝ ʧʦ ʘʜʨʝʩʫ; 
Å ʪʨʘʪʠʪʩʷ ʤʘʩʩʘ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʥʘ ʧʦʠʩʢ ʥʫʞʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʙʦʨʢʠ ʜʦʢʫʤʝʥʪʦʚ; 
Å ʩʦʟʜʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʢʦʧʠʡ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʜʦʢʫʤʝʥʪʘ ï ʥʘ ʙʫʤʘʛʫ ʠ 

ʢʦʧʠʨʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʪʨʘʪʠʪʩʷ ʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʫʩʠʣʠʡ; 
Å ʥʘ ʧʦʜʛʦʪʦʚʢʫ, ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʜʦʢʫʤʝʥʪʘʭ, ʪʨʘʪʠʪʩʷ 

ʤʥʦʛʦ ʚʨʝʤʝʥʠ; 
Å ʚ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠ  ̫ ʜʦʢʫʤʝʥʪʦʚ ʚʦʚʣʝʢʘʝʪʩ  ̫ ʤʥʦʞʝʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ 

ʚʳʥʫʞʜʝʥʳ ʪʨʘʪʠʪʴ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʫʩʠʣʠʡ ʥʘ ʠʭ ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ; 
Å ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʢʨʫʧʥʳʤʠ ʧʨʦʝʢʪʘʤʠ ʧʨʦʮʝʩʩʳ ʩʦʟʜʘʥʠ ,̫ 

ʜʚʠʞʝʥʠ ,̫ ʩʦʛʣʘʩʦʚʘʥʠ  ̫ʜʦʢʫʤʝʥʪʦʚ ʩʪʘʥʦʚʷʪʩʷ ʟʘʪʨʘʪʥʳʤʠ ʧʦ ʚʩʝʤ ʚʠʜʘʤ ʨʝʩʫʨʩʦʚ; 
Å ʨʘʩʪʝʪ ʢʦʥʬʣʠʢʪʥʦʩʪʴ ʚ ʢʦʣʣʝʢʪʠʚʝ. 
ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʦʪʯʘʩʪʠ ʠ ʚʦ ʤʥʦʛʦʤ ʧʦʟʚʦʣ ʝ̫ʪ 

ʨʝʰʠʪʴ ʚʩʝ ʵʪʠ ʧʨʦʙʣʝʤʳ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ: 
Å ʩʣʘʞʝʥʥʦʡ ʨʘʙʦʪʫ ʚʩʝʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ/ ʫʯʘʩʪʥʠʢʦʚ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʘ; 
Å ʫʧʨʦʱʝʥʠʶ/ ʫʥʠʚʝʨʩʘʣʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩ ʜʦʢʫʤʝʥʪʘʤʠ, ʧʦʚʳʰʝʥʠʶ ʝʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ; 
Å ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʩʦʪʨʫʜʥʠʢʦʚ ʟʘ ʩʯʝʪ 

ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʩʦʟʜʘʥʠ ,̫ ʦʙʨʘʙʦʪʢʠ ʠ ʧʦʠʩʢʘ ʜʦʢʫʤʝʥʪʦʚ; 
Å ʧʦʚʳʰʝʥʠʶ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ; 
Å  ʨʘʟʛʨʘʥʠʯʝʥʠʶ ʧʨʘʚ ʜʦʩʪʫʧʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʩʪʨʦʠʪʝʣʴʥʦʤʫ ʧʨʦʝʢʪʫ. 
ɺʳʚʦʜ ʦʯʝʚʠʜʝʥ ï ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʥʝʦʙʭʦʜʠʤʘ ʚ ʨʝʘʣʠʟʘʮʠʠ 

ʣʶʙʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʘʩʰʪʘʙʘ ʠ ʪʠʧʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ɺ 
ʨʝʘʣʠʟʘʮʠʠ ʣʶʙʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʢʦʥʪʫʨʘ ʨʘʙʦʪʳ ʩ 
ʜʦʢʫʤʝʥʪʘʤʠ: 

1) ʫʯʝʪ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʧʨʦʭʦʞʜʝʥʠʝʤ ʠ ʠʩʧʦʣʥʝʥʠʝʤ ʜʦʢʫʤʝʥʪʦʚ ï ʚʳʧʦʣʥʷʶʪʩ  ̫
ʧʝʨʩʦʥʘʣʦʤ ʚ ʨʘʤʢʘʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʜʦʢʫʤʝʥʪʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ 
ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʧʨʦʝʢʪʘʤʠ (ʫʧʨʘʚʣʝʥʠʡ ʜʝʣʘʤʠ, ʩʝʢʨʝʪʘʨʠʘʪʦʚ, ʢʘʥʮʝʣʷʨʠʡ ʠ ʪ.ʧ.), 
ʨʘʙʦʪʘʶʱʠʭ ʩ ʫʯʝʪʥʦ-ʢʦʥʪʨʦʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʦ ʜʦʢʫʤʝʥʪʘʭ ʠ ʠʭ ʜʚʠʞʝʥʠʠ, ʦʨʛʘʥʠʟʫʶʱʠʭ 
ʜʚʠʞʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʤʝʞʜʫ ʚʩʝʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʘ: ʦʩʫʱʝʩʪʚʣʷʶʪ 
ʧʦʣʫʯʝʥʠʝ, ʨʝʛʠʩʪʨʘʮʠ ,ʁ ʪʠʨʘʞʠʨʦʚʘʥʠʝ, ʧʝʨʝʤʝʱʝʥʠʝ, ʨʘʩʩʳʣʢʫ, ʚʝʜʫʪ ʢʦʥʪʨʦʣʴ 
ʠʩʧʦʣʥʝʥʠ ,̫ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʝʜʝʥʠʝ ʘʨʭʠʚʦʚ; 

2) ʩʦʜʝʨʞʘʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʜʦʢʫʤʝʥʪʘʤʠ ï ʚʳʧʦʣʥʷʝʪʩ  ̫
ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʣʘʥʠʨʦʚʘʥʠʝ 
ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʘ, ʧʦʣʫʯʘʶʱʠʭ ʜʦʢʫʤʝʥʪʳ, ʚʳʧʦʣʥʷʶʱʠʭ ʠʭ ʘʥʘʣʠʟ ʠ ʩʦʛʣʘʩʦʚʘʥʠʝ, 
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ʛʦʪʦʚʷʱʠʭ ʠ ʨʝʜʘʢʪʠʨʫʶʱʠʭ ʥʦʚʳʝ ʜʦʢʫʤʝʥʪʳ, ʧʨʠʥʠʤʘʶʱʠʭ ʠ ʠʩʧʦʣʥʷʶʱʠʭ ʨʝʰʝʥʠʷ, 
ʛʦʪʦʚʷʱʠʭ ʧʣʘʥʳ ʠ ʦʪʯʝʪʳ ʦʙ ʠʭ ʠʩʧʦʣʥʝʥʠʠ. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʤʥʦʛʠʝ ʚʠʜʳ ʨʘʙʦʪ ʠ ʜʝʡʩʪʚʠʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʫʯʝʪʥʦ-
ʢʦʥʪʨʦʣʴʥʳʭ ʬʫʥʢʮʠʡ ʠ ʨʘʙʦʪʝ ʩ ʜʦʢʫʤʝʥʪʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʰʠʨʦʢʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʜʥʘʢʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 
ʤʝʞʜʫ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʩʣʫʞʙʘʤʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ, ʘ 
ʟʘʯʘʩʪʫʶ, ʠ ʤʝʞʜʫ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚʥʫʪʨʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʦʩʥʦʚʝ ʙʫʤʘʞʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʇʨʠʯʠʥʦʡ ʪʦʤʫ ʩʣʫʞʘʪ ʠ ʦʪʩʫʪʩʪʚʠʝ 
ʥʝʦʙʭʦʜʠʤʳʭ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʠ ʪʨʘʜʠʮʠʦʥʥʦ ʩʣʦʞʠʚʰʝʝʩʷ ʨʘʟʜʝʣʝʥʠʝ 
ʪʨʫʜʘ, ʠ ʦʪʩʫʪʩʪʚʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ, ʦʪʩʫʪʩʪʚʠʝ ʜʦʣʞʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ.  

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʥʘ ʫʜʘʣʝʥʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʫʧʨʘʚʣʷʶʱʝʛʦ 
ʮʝʥʪʨʘ, ʚʦʟʥʠʢʘʝʪ ʤʥʦʞʝʩʪʚʦ ʧʦʤʝʭ ʠʟ-ʟʘ ʵʪʦʛʦ.  

ʆʯʝʚʠʜʥʳ ʦʛʨʦʤʥʳʝ ʠʟʜʝʨʞʢʠ ʪʘʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʝʜʠʥʦʛʦ ʧʦ ʩʫʪʠ ʧʨʦʮʝʩʩʘ ʥʘ ʜʚʝ 
ʪʝʭʥʦʣʦʛʠʠ, ʚʢʣʶʯʘʷ ʥʝʦʜʥʦʢʨʘʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚ 
ʙʫʤʘʞʥʳʝ, ʠ ʥʘʦʙʦʨʦʪ ï ʧʨʠ ʢʘʟʘʣʦʩʴ ʙʳ ʧʦʣʥʦʩʪʴʶ ʠʥʬʦʨʤʘʪʠʟʠʨʦʚʘʥʦʤ ʠ 
ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʦʤ ʦʩʥʘʱʝʥʠʠ ʚʩʝʭ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʘ ʜʝʣʝ ʨʘʙʦʪ ʚʦʟʥʠʢʘʝʪ ʚ 
ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʦʣʴʰʝ ʠ ʧʦ ʚʨʝʤʝʥʠ, ʠ ʧʦ ʟʘʪʨʘʪʘʤ ʫʩʠʣʠʡ ʢʦʥʢʨʝʪʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʠ ʧʦ 
ʩʪʝʧʝʥʠ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʚ ʚʳʧʦʣʥʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʚʦʟʥʠʢʘʝʪ ʟʘʛʨʫʟʢʘ 
ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʯʠʩʪʦ ʪʝʭʥʠʯʝʩʢʠʤʠ ʚʠʜʘʤʠ ʨʘʙʦʯʠʭ ʦʧʝʨʘʮʠʡ.  

ɻʣʘʚʥʘʷ ʪʝʥʜʝʥʮʠʷ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ ï ʨʘʩʰʠʨʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ 
ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʚ 
ʦʨʛʘʥʠʟʘʮʠʠ, ʦʙʲʝʜʠʥʷʶʱʝʛʦ ʬʫʥʢʮʠʠ ʢʦʥʪʨʦʣʷ ʟʘ ʧʨʦʭʦʞʜʝʥʠʝʤ ʜʦʢʫʤʝʥʪʦʚ ʠ ʨʘʙʦʪʫ ʩ 
ʩʘʤʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʚ ʝʜʠʥʫʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ 
ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʪʝʭʥʦʣʦʛʠʶ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʥʘ ʵʣʝʢʪʨʦʥʥʳʝ ʜʦʢʫʤʝʥʪʳ 
ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʧʦʣʥʝʥʘ ʪʘʢʠʤʠ ʬʫʥʢʮʠʷʤʠ, ʢʘʢ 
ʨʘʙʦʪʘ ʩ ʬʘʡʣʘʤʠ ʜʦʢʫʤʝʥʪʦʚ, ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʜʦʢʫʤʝʥʪʦʚ, ʦʪʩʣʝʞʠʚʘʥʠʝ ʚʝʨʩʠʡ 
ʜʦʢʫʤʝʥʪʦʚ, ʩʦʛʣʘʩʦʚʘʥʠʝ (ʦʙʩʫʞʜʝʥʠʝ) ʜʦʢʫʤʝʥʪʦʚ, ʧʫʙʣʠʢʘʮʠʷ ʧʨʠʥʷʪʳʭ ʨʝʰʝʥʠʡ, 
ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʩ ʜʦʢʫʤʝʥʪʘʤʠ, ʩʢʘʥʠʨʦʚʘʥʠʝ/ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʙʫʤʘʞʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, 
ʠʟʛʦʪʦʚʣʝʥʠʝ ʙʫʤʘʞʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʜʨ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʤʝʥʥʦ ʧʦʣʥʦʮʝʥʥʳʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ  ʠ 
ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʧʦʟʚʦʣʷʶʪ ʧʨʠʚʥʝʩʪʠ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʝ ʢʘʯʝʩʪʚʦ ʚ 
ʦʨʛʘʥʠʟʘʮʠʶ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʧʨʦʝʢʪʘʤʠ. 

ɽʱʝ ʦʜʥʘ ʠʟ ʯʝʨʪ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʙʠʟʥʝʩʘ ï ʦʧʝʨʠʨʦʚʘʥʠʝ ʙʦʣʴʰʠʤʠ 
ʦʙʲʝʤʘʤʠ ʠʥʬʦʨʤʘʮʠʠ. ʕʣʝʢʪʨʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʢʘʢ ʬʦʨʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʭʨʘʥʝʥʠʷ 
ʠʥʬʦʨʤʘʮʠʠ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʦʪʚʝʪ ʥʘ ʨʝʘʣʠʠ ʨʘʩʰʠʨʷʶʱʝʛʦʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 
ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʦ ʠ ʦʩʦʟʥʘʥʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʚʠʜʫ ʨʘʩʰʠʨʝʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʨʘʤʦʢ 
ʚʝʜʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʙʠʟʥʝʩʘ. ɺʝʜʴ ʦʪ ʩʢʦʨʦʩʪʠ ʜʦʩʪʫʧʘ ʢ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, 
ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦ ʝʝ ʘʥʘʣʠʟʫ ʠ ʦʙʨʘʙʦʪʢʝ ʟʘʚʠʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʙʠʟʥʝʩʘ, ʠ ʢʘʢ 
ʩʣʝʜʩʪʚʠʝ, ʧʨʠʙʳʣʴ ʧʦʜʨʷʜʯʠʢʘ, ʜʦʭʦʜʥʦʩʪʴ ʟʘʢʘʟʯʠʢʘ ʠ ʦʢʫʧʘʝʤʦʩʪʴ ʩʘʤʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 
ʧʨʦʝʢʪʘ. ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʧʝʨʩʦʥʘʣʘ, 
ʩʦʢʨʘʪʠʪʴ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʠ ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ ʠ, ʚ ʠʪʦʛʝ, ʧʦʚʳʩʠʪʴ 
ʦʙʱʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʚʩʝʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʫʯʘʩʪʥʠʢʦʚ 
ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʘ. ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʪʨʝʙʫʝʪ 
ʠʥʪʝʛʨʘʮʠʠ ʨʘʟʥʦʨʦʜʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʪʨʦʠʪʝʣʴʥʳʡ ʧʨʦʝʢʪ. 
ɺʦʟʤʦʞʥʘʷ ʩʭʝʤʘ ʪʘʢʦʡ ʠʥʪʝʛʨʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. 
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ʈʠʩ. 1. ʄʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ. 

ʀʩʪʦʯʥʠʢ: ʈʫʢʦʚʦʜʩʪʚʦ PMBOK, ʀʟʜʘʥʠʝ 52 
 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ  ʧʦʜʦʙʥʦʡ  ʢʦʤʧʣʝʢʩʥʦʡ  ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʠʪ: ʩʥʷʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ ʧʨʦʝʢʪʫ; ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʫʧʘ ʢ ʩʠʩʪʝʤʝ ʠʟ 
ʣʶʙʦʡ ʪʦʯʢʠ ʤʠʨʘ (ʥʘʧʨʠʤʝʨ, ʚ ʢʦʤʘʥʜʠʨʦʚʢʝ, ʚ ʫʜʘʣʝʥʥʦʤ ʬʠʣʠʘʣʝ, ʠʟ ʜʦʤʘ, ʠʟ ʦʬʠʩʘ ʠ 
ʪ.ʜ.); ʛʘʨʘʥʪʠʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʦʩʪʘʚʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʦʢʫʤʝʥʪʦʚ; ʦʧʪʠʤʘʣʴʥʘʷ 
ʦʨʛʘʥʠʟʘʮʠʷ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʦʢʫʤʝʥʪʦʚ; ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʊʝʤ 
ʩʘʤʳʤ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ  ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ 
ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʧʨʦʝʢʪʘʤʠ ʧʦ ʜʚʫʤ ʢʦʥʪʫʨʘʤ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʬʘʟ. 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ ʬʠʣʴʪʨʘʮʠʠ, ʩ ʜʠʘʧʘʟʦʥʦʤ ʦʪ 0 
ʜʦ 2000 ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʬʠʣʴʪʨʘʮʠʠ; ʠ ʜʠʘʧʘʟʦʥʦʤ ʦʪ 0 ʜʦ 40 ï ʚʨʝʤʷ 
ʬʠʣʴʪʨʘʮʠʠ, ʤʠʥ. [2]: 

t / V = Aʬ Ā V2 + ɓʬ                                              (1) 
ʛʜʝ t ï ʚʨʝʤʷ ʬʠʣʴʪʨʘʮʠʠ, ʩ; V ï ʦʙʲʝʤ ʬʠʣʴʪʨʘʪʘ ʩʤ3/ʩʤ2; ɸʬ ï ʢʦʵʬʬʠʮʠʝʥʪ, 

ʫʯʠʪʳʚʘʶʱʠʡ ʢʦʥʮʝʥʪʨʘʮʠʶ, ɓʬ ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʣʦʷ ʧʨʠ 
ʬʠʣʴʪʨʘʮʠʠ ʩ/ʩʤ. 

 

     
ʈʠʩ.1. ʌʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʭʨʠʟʦʪʠʣ-ʘʩʙʝʩʪʦʚʳʭ ʩʫʩʧʝʥʟʠʡ 

1 ï ʩʦʜʝʨʞʘʥʠʝ ʪʨʝʭʢʘʣʴʮʠʝʚʦʛʦ ʩʠʣʠʢʘʪʘ, 2 ï ʩʦʜʝʨʞʘʥʠʝ ʜʚʫʭʢʘʣʴʮʠʝʚʦʛʦ ʩʠʣʠʢʘʪʘ, 3 ï 
ʩʦʜʝʨʞʘʥʠʝ ʪʨʝʭʢʘʣʴʮʠʝʚʦʛʦ ʘʣʶʤʠʥʘʪʘ, 4 ï ʩʦʜʝʨʞʘʥʠʝ ʯʝʪʳʨʝʭʢʘʣʴʮʠʝʚʛʦ 

ʘʣʶʤʦʬʝʨʨʠʪʘ 
 
ʅʘ ʧʝʨʚʦʤ ʛʨʘʬʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʟʤʝʥʝʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ 

ʭʨʠʟʦʪʠʣʮʝʤʝʥʪʥʳʭ ʤʘʩʩ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʚʦʜʳ ʰʠʬʝʨʥʦʛʦ ʢʦʤʙʠʥʘʪʘ, 
ʘ ʥʘ ʚʪʦʨʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʟʚʝʩʪʢʦʚʦ-ʛʠʧʩʦʚʦʡ ʚʦʜʳ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
ʧʨʠʤʝʥʝʥʠʝ ʠʟʚʝʩʪʢʦʚʦ-ʛʠʧʩʦʚʦʡ ʚʦʜʳ ʫʚʝʣʠʯʠʚʘʝʪ ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ 
ʭʨʠʟʦʪʠʣʮʝʤʝʥʪʥʳʭ ʩʫʩʧʝʥʟʠʡ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʣʫʯʰʠʤʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 
ʦʙʣʘʜʘʶʪ ʭʨʠʟʦʪʠʣʮʝʤʝʥʪʥʳʝ ʤʘʩʩʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʪʨʝʭʢʘʣʴʮʠʝʚʦʛʦ ʠ 
ʜʚʫʭʢʘʣʴʮʠʝʚʦʛʦ ʩʠʣʠʢʘʪʘ ʚ ʠʟʝʩʪʢʦʚʦ-ʛʠʧʩʦʚʦʡ ʚʦʜʝ. ɹʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʥʘʠʭʫʜʰʠʤʠ 
ʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʤʘʩʩʘ ʦʪʣʦʞʠʚʰʝʛʦʩʷ ʩʣʦʷ ʥʠʟʢʘʷ) ʦʙʣʘʜʘʶʪ ʩ ʙʦʣʴʰʠʤ 
ʩʦʜʝʨʞʘʥʠʝʤ ʘʣʶʤʦʬʝʨʨʠʪʦʚ ʢʘʣʴʮʠʷ. ɹʦʣʝʝ ʩʣʦʞʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʚʳʩʦʢʦʝ 
ʩʦʜʝʨʞʘʥʠʝ ʪʨʝʭʢʘʣʴʮʠʝʚʦʛʦ ʘʣʶʤʠʥʘʪʘ [3]. ɼʦʙʘʚʢʘ ʛʠʧʩʘ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʠʟʚʝʩʪʢʦʚʦ-
ʛʠʧʩʦʚʦʡ ʚʦʜʝ, ʚ ʢʦʨʥʝ ʤʝʥʷʝʪ ʢʘʨʪʠʥʫ ʬʠʣʴʪʨʘʮʠʠ. ɺ ʭʨʠʟʦʪʠʣʮʝʤʝʥʪʥʳʭ ʩʫʩʧʝʥʟʠʷʭ 
ʥʘʙʣʶʜʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʝ ʢʦʘʛʫʣʷʮʠʦʥʥʦʝ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʝ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 
ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʠʭ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʶʪʩʷ. ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʨʦʣʴ ʛʠʧʩʘ 
ʦʪʤʝʯʝʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʦʚʘʥʠʠ ʢʨʠʩʪʘʣʣʦʚ ʛʠʜʨʦʩʫʣʴʬʦʘʣʶʤʠʥʘʪʥʘ ʢʘʣʴʮʠʷ, 
ʦʙʣʘʜʘʶʱʝʛʦ ʚʳʩʦʢʦʡ ʘʜʛʝʟʠʝʡ ʢ ʭʨʠʟʦʪʠʣʦʚʦʤʫ ʚʦʣʦʢʥʫ [4]. 

ɺʳʚʦʜ: ʤʠʥʝʨʘʣʳ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ ʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʦʡ ʘʜʛʝʟʠʦʥʥʦʡ 
ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʭʨʠʟʦʪʠʣ ʚʦʣʦʢʥʫ, ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ 
ʩʚʦʡʩʪʚʘ ʭʨʠʟʦʪʠʣʮʝʤʝʥʪʥʳʭ ʩʫʩʧʝʥʟʠʡ. ʇʨʠ ʠʤʝʶʱʝʤʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʦʙ 
ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʪʨʝʭʢʘʣʴʮʠʝʚʦʛʦ ʘʣʶʤʠʥʘʪʘ ʥʘ ʩʚʦʡʩʪʚʘ ʭʨʠʟʦʪʠʣ-ʘʩʙʝʩʪʘ 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʣʶʤʦʬʝʨʨʠʪʳ ʢʘʣʴʮʠʷ ʧʦʢʘʟʳʚʘʶʪ ʥʘʠʭʫʜʰʠʝ ʫʩʣʦʚʠʷ ʬʠʣʴʪʨʘʮʠʠ 
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II. ʋʧʨʘʚʣʝʥʠʝ 
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 ʆɸʆ çʉʝʙʨʷʢʦʚʩʢʠʡ ʢʦʤʙʠʥʘʪ ʘʩʙʝʩʪʦʮʝʤʝʥʪʥʳʭ ʠʟʜʝʣʠʡè ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʢʨʫʧʥʝʡʰʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  ɺʥʝʰʥʠʝ 

ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʆɸʆ çʉʂɸʀè, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ PEST- 

ʘʥʘʣʠʟʝ. 

ʊʘʙʣʠʮʘ 1 

PEST ï ʘʥʘʣʠʟ ʚʥʝʰʥʠʭ ʚʣʠʷʶʱʠʭ ʬʘʢʪʦʨʦʚ 

 
     

 ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʥʦʚʥʳʤʠ ʧʨʝʧʷʪʩʪʚʠʷʤʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʘʩʙʝʩʪʦʮʝʤʝʥʪʥʦʡ ʧʨʦʜʫʢʮʠʠ ʤʦʛʫʪ ʩʪʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʩʪʨʘʥʝ, ʨʝʟʢʦʝ 

ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ, ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʪʝʭʥʦʣʦʛʠʠ ʢʦʥʢʫʨʝʥʪʦʚ.  ʏʪʦʙʳ 

ʥʝ ʜʦʧʫʩʪʠʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʩʦʙʳʪʠʡ, ʩʧʝʮʠʘʣʠʩʪʳ ʆɸʆ çʉʂɸʀè ʧʨʦʚʦʜʷʪ 

ʤʦʥʠʪʦʨʠʥʛ ʨʳʥʢʘ, ʯʪʦʙʳ ʚʦʚʨʝʤʷ ʚʳʷʚʣʷʪʴ ʥʦʚʳʝ ʪʝʥʜʝʥʮʠʠ.  ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʧʨʠʷʪʠʝ 

ʧʦʩʪʦʷʥʥʦ ʨʘʙʦʪʘʝʪ ʥʘʜ ʧʦʚʳʰʝʥʠʝʤ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ: ʫʩʦʚʝʨʰʝʥʩʪʚʫʝʪ 

ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʠʥʥʦʚʘʮʠʠ.  

ʆɸʆ çʉʂɸʀè, ʥʝʩʤʦʪʨʷ ʥʘ ʞʝʩʪʢʫʶ ʢʦʥʢʫʨʝʥʮʠʶ, ʩʦʭʨʘʥʷʝʪ ʩʚʦʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʠ ʪʚʦʨʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʠ ʜʠʥʘʤʠʯʝʩʢʠ ʨʘʟʚʠʚʘʝʪʩʷ, ʵʬʬʝʢʪʠʚʥʦ 

ʜʝʡʩʪʚʫʝʪ ʚ ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ. ʆʙ ʫʩʧʝʰʥʦʤ ʨʘʟʚʠʪʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ: 

ʇʦʯʝʪʥʳʡ ɼʠʧʣʦʤ çʄʝʞʜʫʥʘʨʦʜʥʦʝ ʧʨʠʟʥʘʥʠʝè ʟʘ çɹʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ 

ʈʦʩʩʠʠ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʧʝʨʝʜʦʚʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʧʳʪʘ ʧʦ ʚʥʝʜʨʝʥʠʶ 
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ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ, ʵʢʦʥʦʤʠʢʠ, ʬʠʥʘʥʩʦʚ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚè ʠ ɼʠʧʣʦʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ɸʢʘʜʝʤʠʠ ʈʝʘʣʴʥʦʡ ʕʢʦʥʦʤʠʢʠ 

çʃʠʜʝʨ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠè. 

 ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʆɸʆ çʉʂɸʀè ʠ ʜʘʣʴʰʝ ʫʩʧʝʰʥʦ ʨʘʙʦʪʘʪʴ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʤ ʨʳʥʢʝ, 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʦʧʳʪ, ʢʘʢ ʟʘʨʫʙʝʞʥʳʭ ʢʦʣʣʝʛ, ʪʘʢ ʠ ʨʦʩʩʠʡʩʢʠʭ, ʥʘʨʘʱʠʚʘʪʴ 

ʚʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ, ʥʝ ʙʦʷʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ, ʧʨʦʚʦʜʠʪʴ 

ʤʦʥʠʪʦʨʠʥʛ ʨʳʥʢʘ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦ  ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʦʣʠʪʠʢʫ 

ʧʨʝʜʧʨʠʷʪʠʷ.  
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ʉʝʙʨʷʢʦʚʩʢʠʡ ʬʠʣʠʘʣ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 
ɸʥʥʦʪʘʮʠʷ 

ʇʦʜʜʝʨʞʢʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʷʚʣʷʝʪʩʷ 
ʟʘʣʦʛʦʤ ʫʩʧʝʰʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʘ 
ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʥʘʧʨʘʚʣʝʥʠʡ, ʬʦʨʤ ʪʘʢʦʡ ʧʦʜʜʝʨʞʢʠ ʚ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

  
Annotation 

Support of business activities at the regional level is the key to successful socio-economic 
development of the territory. The article provides a systematization of directions and forms of 
such support in the Volgograd region. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʣʳʡ ʙʠʟʥʝʩ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʦʜʜʝʨʞʢʘ, ʫʩʪʦʡʯʠʚʦʝ 

ʨʘʟʚʠʪʠʝ 
 
Keywords: small business, efficiency, support, sustainable development 
 
  ɺʦʣʛʦʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ ʫʜʝʣʷʝʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʤʘʣʦʤʫ ʙʠʟʥʝʩʫ, ʢʦʪʦʨʳʡ, 

ʙʝʟʫʩʣʦʚʥʦ, ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʩʝʢʪʦʨʦʤ ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʧʝʰʥʦʝ ʨʝʰʝʥʠʝ 
ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ.  ʇʦʜʜʝʨʞʢʘ ʤʘʣʦʛʦ ʠ 
ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ï ʚ ʯʠʩʣʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʙʦʪʳ ʦʙʣʘʩʪʥʦʡ 
ʘʜʤʠʥʠʩʪʨʘʮʠʠ.  

ʉʝʨʴʝʟʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʥʦʩʷʪ ʠʥʩʪʠʪʫʪʳ 
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ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ: 
1.  ʇʦʤʦʱʴ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʫʩʣʫʛ ʧʦ ʩʦʧʨʦʚʦʞʜʝʥʠʶ ʧʨʦʝʢʪʦʚ, 

ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʙʠʟʥʝʩʘ  ʦʢʘʟʳʚʘʶʪ ʎʝʥʪʨ ʧʦʜʜʝʨʞʢʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʎʝʥʪʨ 
ʠʥʞʠʥʠʨʠʥʛʘ ʠ ʈʦʩʩʠʡʩʢʠʡ ʵʢʩʧʦʨʪʥʳʡ ʮʝʥʪʨ;  

2.      ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʦʙʣʘʩʪʥʦʡ ʙʠʟʥʝʩ-ʠʥʢʫʙʘʪʦʨ ʥʘʯʠʥʘʶʱʠʤ ʙʠʟʥʝʩʤʝʥʘʤ 
ʜʘʝʪ ʧʨʘʚʦ ʥʘ ʣʴʛʦʪʥʫʶ ʘʨʝʥʜʫ ʦʬʠʩʦʚ;  

3.      ʌʠʥʘʥʩʦʚʫʶ ʧʦʜʜʝʨʞʢʫ ʙʠʟʥʝʩʫ ʚ ʨʝʛʠʦʥʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ɻʘʨʘʥʪʠʡʥʳʡ 
ʬʦʥʜ, ʄʠʢʨʦʬʠʥʘʥʩʦʚʳʡ ʮʝʥʪʨ ʠ ʨʝʛʠʦʥʘʣʴʥʳʡ ʌʦʥʜ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʉ ʮʝʣʴʶ 
ʧʦʚʳʰʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʟʘʝʤʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʙʠʟʥʝʩʘ ʚ 2017 ʛʦʜʫ ʙʳʣ ʩʦʟʜʘʥ ʌʦʥʜ 
ʤʠʢʨʦʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ ʧʨʷʤʳʝ ʟʘʡʤʳ ʧʦ ʩʪʘʚʢʘʤ 
ʥʠʞʝ, ʯʝʤ ʧʨʦʮʝʥʪʥʳʝ ʩʪʘʚʢʠ ʚ ʙʘʥʢʘʭ.  

     ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚʝʜʫʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʨʘʟʚʠʪʠʶ 
ʜʝʡʩʪʚʫʶʱʝʡ ʧʦʜʜʝʨʞʢʠ, ʚʦʚʣʝʯʝʥʠʶ ʤʦʣʦʜʝʞʠ ʚ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, 
ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʆʨʛʘʥʠʟʫʝʪʩʷ ʨʘʙʦʪʘ ʧʦ 
ʚʥʝʜʨʝʥʠʶ ʮʝʥʪʨʘ ʠʥʥʦʚʘʮʠʡ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ ʠ ʜʚʫʭ ʥʦʚʳʭ ʮʝʥʪʨʦʚ ʤʦʣʦʜʝʞʥʦʛʦ 
ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ çɹʠʦʥʠʢʘ ʠ ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʠè, 
çɹʠʦʤʝʜʠʮʠʥʘè.  

     ɺ ʨʝʛʠʦʥʝ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʦʝʢʪ çʌʦʨʤʠʨʦʚʘʥʠʝ ʩʝʨʚʠʩʥʦʡ ʤʦʜʝʣʠ ʧʦʜʜʝʨʞʢʠ 
ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠè. ɽʛʦ ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ 
ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʤʠ 
ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʧʦʜʜʝʨʞʢʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʙʠʟʥʝʩʫ ʩʪʘʪʴ ʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʠ 
ʫʚʝʣʠʯʠʪʴ ʧʨʠʙʳʣʴ. 

     ʈʘʟʨʘʙʘʪʳʚʘʶʪʩʷ  ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʚʳʜʚʠʛʘʶʱʠʝ ʦʩʥʦʚʥʳʝ 
ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ:  

- ʫʩʧʝʰʥʦ ʨʘʙʦʪʘʝʪ ʤʝʭʘʥʠʟʤ çʝʜʠʥʦʛʦ ʦʢʥʘè, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʥʝʧʨʝʨʳʚʥʦʝ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠ ʙʠʟʥʝʩʘ; 

- ʦʢʘʟʳʚʘʝʪʩʷ ʬʠʥʘʥʩʦʚʘʷ ʧʦʜʜʝʨʞʢʘ ʚ ʚʠʜʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʫʙʩʠʜʠʡ ʜʣʷ 
ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʩʫʙʲʝʢʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʧʨʠʦʨʠʪʝʪʥʳʤ 
ʥʘʧʨʘʚʣʝʥʠʷʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʢʦʥʢʫʨʩʥʦʡ ʦʩʥʦʚʝ; 

 - ʢʦʥʩʫʣʴʪʘʮʠʷ ʧʦ ʦʪʜʝʣʴʥʳʤ ʚʦʧʨʦʩʘʤ ʧʨʠʤʝʥʝʥʠʷ ʫʧʨʦʱʝʥʥʦʡ ʩʠʩʪʝʤʳ 
ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ; 

- ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʫʧʨʦʱʝʥʥʦʡ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ; 
 - ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʝʨʚʠʩʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦʜʜʝʨʞʢʠ ʤʘʣʦʛʦ ʠ 

ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʦʙʲʝʜʠʥʷʶʱʝʡ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʠ 
ʫʩʣʫʛʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʛʠʙʢʠʡ ʬʦʨʤʘʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʬʠʥʘʥʩʦʚʦ ï ʢʨʝʜʠʪʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ 
ʠʥʩʪʠʪʫʪʦʚ ʨʘʟʚʠʪʠʷ; 

- ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʫʩʣʫʛ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 
ʫʩʣʦʚʠʡ ʩʪʘʥʦʚʣʝʥʠʷ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ ʚ ʨʝʛʠʦʥʝ. 

     ɺʩʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʨʦʝʢʪʳ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʧʨʦʚʦʜʠʤʳʝ ʚ 
ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘʮʝʣʝʥʳ ʥʘ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʤʧʣʝʢʩʥʘʷ ʧʦʜʜʝʨʞʢʘ ʠʥʩʪʠʪʫʪʦʚ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ, ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ 
ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʜʜʝʨʞʢʠ, ʨʝʘʣʠʟʘʮʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʚʦ ʤʥʦʛʦʤ 
ʦʧʨʝʜʝʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. 

     ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʫʩʠʣʠʚʘʪʴ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʨʘʟʚʠʪʠʝ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ 
ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʳ ʠ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʜʝʣʦʚʦʛʦ ʢʣʠʤʘʪʘ. ɺʝʜʴ ʠʤʝʥʥʦ ʵʪʦʪ 
ʩʝʢʪʦʨ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʨʝʟʝʨʚʦʚ ʨʦʩʪʘ ʢʘʢ ʨʝʛʠʦʥʘʣʴʥʦʡ, ʪʘʢ ʠ ʥʘʮʠʦʥʘʣʴʥʦʡ 
ʵʢʦʥʦʤʠʢʠ. 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʉʝʢʘʯʝʚʘ ʊ.ɺ.  ɸʢʪʠʚʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʢʘʢ 
ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ. ɺʝʩʪʥʠʢ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. ï 
2020. - ˉ2 (43). -  ʩ. 144-166 

 

ʉʆɺʈɽʄɽʅʅɸʗ ɹʀɿʅɽʉ-ʄʆɼɽʃʔ 
ʇʈɽɼʇʈʀʅʀʄɸʊɽʃʔʉʂʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 

 
ʉʝʢʘʯʝʚʘ ʊ.ɺ., ʉʝʣʠʚʘʥʦʚ ɸ.ʖ. 

 
ʉʝʙʨʷʢʦʚʩʢʠʡ ʬʠʣʠʘʣ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 
ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʚʣʠʷʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʮʝʩʩʦʚ 
ʛʣʦʙʘʣʠʟʘʮʠʠ ʥʘ ʩʦʚʨʝʤʝʥʥʫʶ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʘʥʘ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʘʩʩʠʯʝʩʢʦʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. 

Abstract 
The article analyzes the impact of information technologies and globalization processes 

on the modern business model of entrepreneurship. The characteristic of the classical and 
innovative models of entrepreneurship is given. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ, ʤʦʜʝʣʴ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʥʜʠʢʘʪʦʨ ʜʝʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ 

Key words: entrepreneurship, model of entrepreneurial activity, an indicator of business 
activity, innovative model 
 

ʈʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʮʝʩʩ ʛʣʦʙʘʣʠʟʘʮʠʠ ʠʟʤʝʥʠʣʠ 
ʩʪʨʫʢʪʫʨʫ ʨʳʥʢʘ ʠ  ʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʚʦʣʶʮʠʶ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʢʘʢ 
ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʷʚʣʝʥʠʷ. ʇʦʤʝʥʷʣʩʷ ʭʘʨʘʢʪʝʨ ʢʦʥʢʫʨʝʥʮʠʠ, ʨʦʣʴ ʠʥʬʦʨʤʘʮʠʠ ʠ ʟʥʘʥʠʡ 
ʧʦʣʫʯʠʣʘ ʥʦʚʦʝ, ʙʦʣʝʝ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʩʦʚʨʝʤʝʥʥʦʤʫ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʶ ʥʝ 
ʜʦʩʪʘʪʦʯʥʦ ʪʦʣʴʢʦ ʫʯʠʪʳʚʘʪʴ ʨʠʩʢʠ, ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʠʤʠ ʫʧʨʘʚʣʷʪʴ. ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʴ ʥʝ 
ʤʦʞʝʪ ʙʳʪʴ ʩʪʦʨʦʥʥʠʤ ʩʦʟʝʨʮʘʪʝʣʝʤ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ, ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ 
ʘʢʪʠʚʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʡ ʪʚʦʨʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ.  

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʈʦʩʩʠʠ 
ʥʝʦʙʭʦʜʠʤʘ ʘʢʪʠʚʠʟʘʮʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʝʛʦʜʥʷ 
ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ ʷʚʣʷʝʪʩʷ ʩʘʤʦʥʘʩʪʨʘʠʚʘʶʱʝʡʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʦʩʥʦʚʥʳʤ 
ʤʝʭʘʥʠʟʤʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʜʘʝʪ 
ʤʦʱʥʳʡ ʩʪʠʤʫʣ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʪʨʫʜʘ, ʧʦʣʫʯʝʥʠʷ ʜʦʭʦʜʦʚ 
ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʙʱʝʩʪʚʘ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʨʳʥʦʯʥʳʭ 
ʦʪʥʦʰʝʥʠʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ ʷʚʣʷʝʪʩʷ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʨʦʩʩʠʡʩʢʦʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʜʝʣʴ ʜʝʣʦʚʦʡ 
ʘʢʪʠʚʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, ʠʥʠʮʠʘʪʠʚʝ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʚʩʝ 
ʧʨʠʥʷʪʳʝ ʨʝʰʝʥʠʷ. ɹʝʟʫʩʣʦʚʥʦ, ʵʪʦ ʨʝʘʣʠʟʘʮʠʷ ʦʩʦʙʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʣʠʯʥʦʩʪʠ, ʘ ʪʘʢʞʝ 
ʫʤʝʣʦʝ ʠ ʨʘʟʫʤʥʦʝ ʩʦʯʝʪʘʥʠʝ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʚ ʘʜʘʧʪʘʮʠʠ ʢ 
ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ, ʘ ʚ ʫʤʝʥʠʠ ʠʟʤʝʥʷʪʴ ʩʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʧʨʘʚʠʣʴʥʦ 
ʦʮʝʥʠʚʘʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʮʝʣʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ 
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ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʠʩʴ: ʦʪ ʦʨʠʝʥʪʘʮʠʠ ʥʘ  çʙʣʠʞʘʡʰʠʝè ʨʝʟʫʣʴʪʘʪʳ ð
ʤʘʢʩʠʤʠʟʘʮʠʶ ʧʨʠʙʳʣʠ ï ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 
ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʩʧʝʰʥʦ ʩʦʯʝʪʘʪʴ ʜʫʭ ʨʘʮʠʦʥʘʣʠʟʤʘ, 
ʜʝʤʦʢʨʘʪʠʠ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ. ʆʙʱʝʧʨʠʟʥʘʥʦ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ 
ʧʨʦʝʢʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʥʘ ʧʨʠʙʳʣʴ, ʫʚʝʣʠʯʠʚʘʶʱʫʶ 
ʦʙʱʝʩʪʚʝʥʥʦʝ ʙʣʘʛʦ. ɹʠʟʥʝʩ-ʤʦʜʝʣʴ ï ʵʪʦ ʩʚʦʝʛʦ ʨʦʜʘ ʩʧʦʩʦʙ, ʢʦʪʦʨʳʡ ʢʦʤʧʘʥʠʷ 
ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʪʦʠʤʦʩʪʠ ʠ ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʳʣʠ. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʷʚʣʷʶʪʩʷ: 
Å ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ; 
Å ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ; 
Å ʵʢʦʥʦʤʠʯʝʩʢʠʡ (ʜʝʣʦʚʦʡ) ʨʠʩʢ; 
Å ʧʝʨʩʦʥʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 
Å ʤʦʙʠʣʴʥʦʩʪʴ ʠ ʜʠʥʘʤʠʯʥʦʩʪʴ ʜʝʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. 
ʉʦʚʨʝʤʝʥʥʦʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ ï ʵʪʦ ʢʣʶʯʝʚʦʡ ʠʥʩʪʠʪʫʪ ʨʳʥʦʯʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʇʦʵʪʦʤʫ, ʧʨʦʮʚʝʪʘʥʠʝ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʟʘʚʠʩʠʪ ʦʪ ʵʬʬʝʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 
ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʣʘʩʩʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ. 

ʉʝʛʦʜʥʷ ʩʦʚʨʝʤʝʥʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʳʩʪʫʧʘʶʱʘʷ ʚ 
ʢʘʯʝʩʪʚʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʠ, ʩʪʘʣʘ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦʡ. ɺ ʥʳʥʝʰʥʠʭ 
ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʦʥʘ ʚʣʠʷʝʪ ʥʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʪʨʘʥʳ ʠ 
ʷʚʣʷʝʪʩʷ ʜʚʠʛʘʪʝʣʝʤ ʧʦʟʠʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʟʘʤʝʱʝʥʠʝ ʠʤʧʦʨʪʥʦʡ 
ʧʨʦʜʫʢʮʠʠ, ʫʩʣʫʛ ʥʘ ʚʳʧʫʩʢ ʨʦʩʩʠʡʩʢʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʦʚʘʨʦʚ, ʢʨʦʤʝ ʪʦʛʦ, ʵʪʦ  ʚʘʞʥʳʡ 
ʠʥʩʪʨʫʤʝʥʪ ʦʧʪʠʤʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʳ ʵʢʦʥʦʤʠʢʠ. 

ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʪʝʦʨʝʪʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʜʚʝ 
ʦʩʥʦʚʥʳʝ ʢʦʥʮʝʧʮʠʠ ʩʦʜʝʨʞʘʥʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ: 

- ʚʦ-ʧʝʨʚʳʭ, ʙʠʟʥʝʩ-ʤʦʜʝʣʴ, ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ, ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ 
ʧʦʣʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʪʜʘʯʠ ʦʪ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ, ʥʘʟʳʚʘʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʦʡ; 

- ʚʦ-ʚʪʦʨʳʭ, ʙʠʟʥʝʩ-ʤʦʜʝʣʴ, ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ 
ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʨʘʙʦʪʢʠ ʨʝʩʫʨʩʦʚ, ʥʘʟʳʚʘʝʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ. 

ʄʠʨʦʚʦʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʧʨʝʜʧʦʯʠʪʘʶʪ 
ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʤʝʥʥʦ ʦʥʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ 
ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ, ʜʦʩʪʠʞʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʪʘʙʠʣʴʥʦʩʪʴ. ɸʢʪʠʚʥʫʶ ʨʦʣʴ 
ʚ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʤʦʜʝʣʠ ʠʛʨʘʝʪ ʛʦʩʫʜʘʨʩʪʚʦ, ʦʢʘʟʳʚʘʷ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 
ʧʦʜʜʝʨʞʢʫ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ, ʢʦʤʤʝʨʯʝʩʢʠ-
ʨʠʩʢʦʚʘʥʥʳʭ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ. 

ɻʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʦʩʩʠʡʩʢʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʥʘ 
ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʪʠʤ ʚʠʜʦʤ 
ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʦʚʨʝʤʝʥʥʳʤ ʙʠʟʥʝʩ-ʤʦʜʝʣʷʤ ʫʜʝʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ, 
ʠʤ ʧʦʩʚʷʱʝʥʳ ʤʥʦʛʠʝ ʧʨʦʛʨʘʤʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʩʝʤʠʥʘʨʳ ʠ ʢʦʥʬʝʨʝʥʮʠʠ, 
ʩʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʨʨʝʢʪʠʨʦʚʦʢ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 
ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ 
ʩʦʚʨʝʤʝʥʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ ʦʥʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 
ʨʝʘʣʠʟʘʮʠʶ ʤʘʩʰʪʘʙʥʦʡ ʟʘʜʘʯʠ ï ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʤʦʥʦʧʦʣʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ. 

ɼʣʷ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʧʦʣʠʪʠʢʦʚ ʩʦʚʨʝʤʝʥʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʯʝʥʴ ʚʘʞʥʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʦʪʦʤʫ, ʯʪʦ ʦʥʘ ʚʦ ʤʥʦʛʦʤ ʟʘʤʝʥʷʝʪ ʛʦʩʫʜʘʨʩʪʚʦ 
ʚ ʨʝʰʝʥʠʠ ʩʣʦʞʥʳʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ çʥʘ ʤʝʩʪʘʭè. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ 
ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʧʨʝʦʙʣʘʜʘʶʱʘʷ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ 
ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʵʢʦʥʦʤʠʢʝ, ʙʳʩʪʨʦʛʦ 
ʥʘʩʳʱʝʥʠʷ ʨʳʥʢʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ ʪʦʚʘʨʘʤʠ ʠ ʫʩʣʫʛʘʤʠ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ 
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ʛʦʩʫʜʘʨʩʪʚʘ ʩʦʚʨʝʤʝʥʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚʳʩʪʫʧʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʤ 
ʠʩʪʦʯʥʠʢʦʤ ʧʦʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ, ʚ 2018 ʛʦʜʫ ʙʳʣ 
ʨʘʟʨʘʙʦʪʘʥ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʨʦʝʢʪ çʄʘʣʦʝ ʠ ʩʨʝʜʥʝʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ ʠ ʧʦʜʜʝʨʞʢʘ 
ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʠʥʠʮʠʘʪʠʚʳè, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʩʦʟʜʘʥʠʝ 
ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʙʠʟʥʝʩ-ʩʨʝʜʳ, ʯʪʦʙʳ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʤʦʛʣʠ ʨʘʙʦʪʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ 
ʧʨʠʙʳʣʴʥʦ, ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʜʨʫʛʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʧʣʘʪʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʣʦʛʠ ʚ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ, ʧʦʣʫʯʘʪʴ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʧʦʤʦʱʴ ʦʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 
ʦʨʛʘʥʠʟʘʮʠʡ, ʥʝ ʚʤʝʰʠʚʘʷʩʴ ʚʦ ʚʥʫʪʨʝʥʥʠʝ ʜʝʣʘ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɻʦʩʫʜʘʨʩʪʚʦ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʩʦʚʨʝʤʝʥʥʦʡ 
ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʚʳʩʪʫʧʘʝʪ ʩʪʠʤʫʣʦʤ ʚ ʨʘʟʚʠʪʠʠ 
ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʇʦʵʪʦʤʫ ʤʳ ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʙʠʟʥʝʩ-
ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʜʝʣʦʚʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʳ ʩʪʨʘʥʳ. ʈʘʟʚʠʪʠʝ 
ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʚʦʙʦʜʳ ʠ 
ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʪʨʫʜʥʦʩʪʠ, ʧʨʠʩʫʱʠʝ ʩʦʚʨʝʤʝʥʥʦʤʫ ʧʝʨʠʦʜʫ ʨʘʟʚʠʪʠʷ, ʙʠʟʥʝʩ-
ʤʦʜʝʣʴ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʩʪʘʝʪʩʷ ʛʣʘʚʥʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ çʪʦʯʢʦʡ 
ʨʦʩʪʘè ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ. ʋʤʝʥʠʝ ʩʦʝʜʠʥʷʪʴ ʚʦʝʜʠʥʦ ʚʩʝ ʬʘʢʪʦʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, 
ʩʧʦʩʦʙʥʦʩʪʴ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʨʳʥʦʯʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʠ ʩʥʠʞʘʪʴ ʟʘʪʨʘʪʳ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʘʷ 
ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʜʝʣʘʶʪ ʝʛʦ ʥʝʟʘʤʝʥʠʤʳʤ ʚ ʩʦʮʠʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʠ 
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʝ. 
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ɼʦʩʪʠʞʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘʰʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ 
ʫʩʣʦʚʠʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʝʛʦ ʨʝʛʠʦʥʦʚ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʮʠʢʣ 
ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 
ʚʟʘʠʤʦʩʚʷʟʴ ʚʩʝʭ ʤʘʢʨʦʩʠʩʪʝʤ ʨʝʛʠʦʥʘ. ʀʟʫʯʝʥ ʤʝʭʘʥʠʟʤ ʨʝʘʣʠʟʘʮʠʠ ʉʪʨʘʪʝʛʠʠ ï 2025 ʚ 
ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

Abstract 
Achieving sustainable development of our state is possible only if its regions develop in a 

balanced way. The article considers the cycle of strategic planning of economic development of 
regions, which ensures the interconnection of all macro-systems in the region. The mechanism of 
Implementation of the strategy ï 2025 in the Volgograd region was studied. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʛʠʦʥ, ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, 
ɺʦʣʛʦʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʦʷʥʠʝ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʟʘʚʠʩʠʪ ʦʪ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 
ʙʣʘʛʦʧʦʣʫʯʠʷ ʢʘʞʜʦʛʦ ʝʝ ʩʫʙʲʝʢʪʘ. ʏʪʦʙʳ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʫʨʦʚʝʥʴ 
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ 
ʨʝʩʫʨʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 
ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 
ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ. ɺʘʞʥʝʡʰʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʶʪʩʷ: 
ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ; ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ; ʥʘʣʠʯʠʝ 
ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʀʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʣʦʩʴ, ʯʪʦ ʨʦʩʩʠʡʩʢʠʝ ʨʝʛʠʦʥʳ ʨʘʟʚʠʚʘʶʪʩʷ 
ʥʝʦʜʥʦʨʦʜʥʦ. ʇʦʵʪʦʤʫ, ʨʝʛʫʣʠʨʦʚʘʪʴ ʨʝʛʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ 
ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʘ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʚʟʘʠʤʦʩʚʷʟʴ ʚʩʝʭ ʤʘʢʨʦʩʠʩʪʝʤ ʨʝʛʠʦʥʘ 
(ʨʠʩ.1).  ʆʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ 
ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ ʠ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ, ʛʘʨʘʥʪʠʨʫʶʱʠʭ ʜʦʩʪʦʡʥʳʡ ʫʨʦʚʝʥʴ ʠ 
ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ.  
ʉʠʥʭʨʦʥʠʟʘʮʠʶ ʧʦʣʥʦʤʦʯʠʡ ʤʝʞʜʫ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘʤʠ ʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʚʣʘʩʪʷʤʠ 
ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʥʦʛʦ ʮʠʢʣʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 
ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ: 
- ʧʦʩʪʘʥʦʚʢʘ ʮʝʣʝʡ ʨʘʟʚʠʪʠʷ; 
- ʘʥʘʣʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʨʝʛʠʦʥʘ; 
- ʦʧʨʝʜʝʣʝʥʠʝ ʩʠʣʴʥʳʭ ʠ ʩʣʘʙʳʭ ʩʪʦʨʦʥ ʨʝʛʠʦʥʘ; 
- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʦʚʳʭ ʣʦʢʘʣʴʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ; 
- ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʮʝʧʮʠʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ; 
- ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʢʨʝʪʥʳʭ ʧʣʘʥʦʚ ʜʝʡʩʪʚʠʡ ʠ ʩʪʨʘʪʝʛʠʡ ʠʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ. 
- ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ, ʩʦʛʣʘʩʦʚʘʥʠʝ ʮʝʣʝʡ ʠ ʧʫʪʝʡ ʠʭ ʜʦʩʪʠʞʝʥʠʷ. 
ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʥʘʫʯʠʪʴʩʷ 
ʧʨʦʜʘʚʘʪʴ ʩʚʦʶ ʧʨʦʜʫʢʮʠʶ ʠ ʫʩʣʫʛʠ ʚ ʜʨʫʛʠʝ ʨʝʛʠʦʥʳ. ʋʚʝʣʠʯʝʥʠʝ ʛʠʙʢʦʩʪʠ ʠ 
ʨʘʟʥʦʦʙʨʘʟʠʷ ʬʦʨʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʟʚʦʣʠʪ ʩʪʘʙʠʣʴʥʦ ʨʘʟʚʠʚʘʪʴʩʷ 
ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤʫ ʨʳʥʢʫ ʚ ʨʝʛʠʦʥʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʝʡʰʠʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ 
ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ ʷʚʣʷʶʪʩʷ ʢʘʯʝʩʪʚʝʥʥʘʷ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, 
ʩʦʚʨʝʤʝʥʥʳʝ ʣʠʥʠʠ ʩʚʷʟʠ, ʣʦʢʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʝʪʠ ʠ ʙʝʩʧʣʘʪʥʳʡ ʜʦʩʪʫʧ ʚ 
ʠʥʪʝʨʥʝʪ. 
ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 
ʨʝʛʠʦʥʘ ʤʳ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʤʘʢʩʠʤʠʟʘʮʠʠ ʩʠʣʴʥʳʭ ʩʪʦʨʦʥ ʨʝʛʠʦʥʘ, 
ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʩʣʘʙʳʭ ʠʣʠ ʧʨʝʚʨʘʱʝʥʠʷ ʠʭ ʚ ʧʨʝʠʤʫʱʝʩʪʚʘ. 
ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʣʘʥ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ 
ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʊʘʢʠʝ ʧʨʦʛʨʘʤʤʳ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʜʣʷ ʦʩʥʦʚʥʳʭ 
ʩʬʝʨ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ.  
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 ʈʠʩ1.ɺʟʘʠʤʦʩʚʷʟʴ ʤʘʢʨʦʩʠʩʪʝʤʳ ʚ ʨʝʛʠʦʥʝ 
 
ɺ ʥʘʰʝʤ ʨʝʛʠʦʥʝ ʫʪʚʝʨʞʜʝʥʘ ʉʪʨʘʪʝʛʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 
ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦ 2025 ʛʦʜʘ. ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʵʪʦʛʦ ʜʦʢʫʤʝʥʪʘ ʷʚʣʷʝʪʩʷ 
ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʦʨʠʪʝʪʦʚ ʨʘʟʚʠʪʠʷ ʦʙʣʘʩʪʠ ʜʦ 2025 ʛʦʜʘ: 

1. ʫʣʫʯʰʝʥʠʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦʚʳʰʝʥʠʶ ʨʦʞʜʘʝʤʦʩʪʠ ʠ 
ʩʥʠʞʝʥʠʶ ʩʤʝʨʪʥʦʩʪʠ; 
2.ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʫʚʝʣʠʯʝʥʠʝ ʜʦʭʦʜʦʚ, ʨʘʟʚʠʪʠʝ ʩʦʮʠʘʣʴʥʦʡ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʫʣʫʯʰʝʥʠʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʦʙʨʘʟʦʚʘʥʠʷ; 
3. ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʳʤ ʞʠʣʴʝʤ; 
4. ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 
ʢʦʤʧʣʝʢʩʦʚ; 
5. ʨʘʩʰʠʨʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 
6.  ʦʙʝʩʧʝʯʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʛʠʦʥʘ; 
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7. ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʛʠʦʥʘ. 

ʂʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ ʉʪʨʘʪʝʛʠʠ-2025 ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʤʦʥʠʪʦʨʠʥʛ ʩʦʮʠʘʣʴʥʦ-
ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʚʦʜʠʤʦʡ 
ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʥʠʤʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 
ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʳ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ,  ʯʪʦ ʜʣʷ 
ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ, ʥʝʦʙʭʦʜʠʤ ʧʝʨʝʭʦʜ ʨʝʛʠʦʥʘ ʥʘ 
ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʩʮʝʥʘʨʠʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʕʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 
ʫʩʢʦʨʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ, ʧʦʚʳʰʝʥʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 
ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘ. 
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ʉʝʙʨʷʢʦʚʩʢʠʡ ʬʠʣʠʘʣ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 
ɸʥʥʦʪʘʮʠʷ 

ʀʥʚʝʩʪʠʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʨʠʩʢʦʤ, ʧʦʵʪʦʤʫ ʚʘʞʥʦ ʪʱʘʪʝʣʴʥʦ 
ʚʳʙʠʨʘʪʴ ʬʦʨʤʫ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʜʠʥ ʠʟ ʤʝʪʦʜʦʚ 
ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ï ʘʢʮʠʦʥʠʨʦʚʘʥʠʝ.  

Abstract 

Investment activity involves risk, so it is important to carefully choose the form of 
investment. The article deals with one of the investment methods ï corporatization. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ  ʜʝʷʪʝʣʴʥʦʩʪʴ, ʨʠʩʢ, ʩʚʦʙʦʜʥʳʝ ʬʠʥʘʥʩʦʚʳʝ 
ʨʝʩʫʨʩʳ, ʵʬʬʝʢʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ. 

Keywords: investment activity, risk, free financial resources, effective tool 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ  ʜʝʷʪʝʣʴʥʦʩʪʴ ï ʵʪʦ ʦʜʥʘ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʥʘʨʘʱʠʚʘʪʴ ʦʙʲʝʤʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʥʦʚʣʷʪʴ ʠʤʝʶʱʫʶʩʷ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʙʘʟʫ, ʦʩʚʘʠʚʘʪʴ ʥʦʚʳʝ 

ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʬʦʨʤ 

ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ. ʇʝʨʝʜ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʩʪʦʠʪ ʩʣʦʞʥʳʡ ʚʳʙʦʨ. ʆʥʠ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʳʝ 

ʩʚʦʙʦʜʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ, ʢʦʪʦʨʳʝ ʜʦʩʪʫʧʥʳ ʜʣʷ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ. ʀʥʚʝʩʪʠʮʠʦʥʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʨʠʩʢʦʤ, ʧʦʵʪʦʤʫ ʚʘʞʝʥ ʦʙʜʫʤʘʥʥʳʡ ʧʦʜʭʦʜ ʧʨʠ ʚʳʙʦʨʝ ʬʦʨʤ 

ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ. ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʢʮʠʦʥʠʨʦʚʘʥʠʝ.  

ɸʢʮʠʦʥʠʨʦʚʘʥʠʝ ï ʵʪʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠ ʧʨʘʚʦʚʦʡ ʤʝʭʘʥʠʟʤ, 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʠ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʘʢʪʠʚʦʚ ʬʠʟʠʯʝʩʢʠʭ ʠ 

ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʮʝʣʴʶ 

ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʦʭʦʜʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʠʥʪʝʨʝʩʘʤ ʘʢʮʠʦʥʝʨʦʚ ʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ. 

ɸʢʮʠʦʥʠʨʦʚʘʥʠʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʩʨʝʜʩʪʚ ʧʫʪʝʤ ʚʳʧʫʩʢʘ 

ʘʢʮʠʡ ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʢʘʧʠʪʘʣʘ. ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʧʨʝʞʥʠʝ ʘʢʮʠʦʥʝʨʳ ʦʪʢʘʟʳʚʘʶʪʩʷ 

ʧʦʢʫʧʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʘʢʮʠʠ, ʪʦ ʚʳʧʫʱʝʥʥʳʝ ʘʢʮʠʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʥʦʚʳʤ ʚʣʘʜʝʣʴʮʘʤ. 

ʉʨʝʜʩʪʚʘ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʧʨʦʜʘʞʠ, ʜʦʣʞʥʳ ʙʳʪʴ ʠʥʚʝʩʪʠʨʦʚʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʜʠʚʠʜʝʥʜ ʥʘ ʦʜʥʫ ʘʢʮʠʶ ʙʳʣ ʥʝ ʥʠʞʝ ʧʨʝʞʥʝʛʦ.  

ɽʱʝ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ ʫʚʝʣʠʯʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʷʚʣʷʝʪʩʷ ʢʘʧʠʪʘʣʠʟʘʮʠʷ 

ʯʘʩʪʠ ʥʝʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʨʠʙʳʣʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʦʧʨʝʜʝʣʝʥʥʫʶ ʜʦʣʶ ʥʝʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʧʨʠʙʳʣʠ, ʥʝ ʚʳʧʣʘʯʠʚʘʶʪ ʚʣʘʜʝʣʴʮʘʤ ʦʙʳʢʥʦʚʝʥʥʳʭ ʘʢʮʠʡ ʚ ʚʠʜʝ ʜʠʚʠʜʝʥʜʦʚ, ʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ ʚ ʘʢʮʠʠ, ʦʞʠʜʘʷ ʚ ʙʫʜʫʱʝʤ ʨʦʩʪ ʠʭ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʠ 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ ï ʧʦʣʫʯʝʥʠʝ ʠʤʠ ʧʦʚʳʰʝʥʥʦʛʦ ʜʦʭʦʜʘ. ʕʪʦ ʙʦʣʝʝ ʜʝʰʝʚʳʡ ʠ ʧʨʦʩʪʦʡ 

ʩʧʦʩʦʙ ʫʚʝʣʠʯʠʪʴ ʢʘʧʠʪʘʣ.  

ʉʦ ʩʪʦʨʦʥʳ ʵʤʠʪʝʥʪʘ ʘʢʮʠʦʥʠʨʦʚʘʥʠʝ ï ʵʪʦ ʫʜʦʙʥʳʡ ʠʩʪʦʯʥʠʢ ʧʦʣʫʯʝʥʠʷ ʢʘʧʠʪʘʣʘ. 

ʆʥ ʧʨʠʤʝʥʠʤ ʢ ʣʶʙʦʡ ʩʬʝʨʝ ʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʣʷ ʵʤʠʪʝʥʪʘ 

ʤʝʥʴʰʠʡ ʨʠʩʢ. ɸʢʮʠʦʥʠʨʦʚʘʥʠʝ ʫʩʢʦʨʷʝʪ ʤʦʙʠʣʠʟʘʮʠʶ ʨʝʩʫʨʩʦʚ ʜʣʷ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ. 

ʆʜʥʘʢʦ ʵʤʠʩʩʠʷ ʘʢʮʠʡ  ʠʤʝʝʪ ʨʷʜ ʨʠʩʢʦʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ: 

¶ ʵʤʠʩʩʠʷ ʠ ʨʘʟʤʝʱʝʥʠʝ ʘʢʮʠʡ ʩʚʷʟʘʥʳ ʩ ʟʘʪʨʘʪʘʤʠ; 

¶ ʯʨʝʟʤʝʨʥʘʷ ʵʤʠʩʩʠʷ ʘʢʮʠʡ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʠʭ ʥʝ ʨʝʘʣʠʟʦʚʘʪʴ, ʟʘʪʨʫʜʥʷʝʪ 

ʫʧʨʘʚʣʝʥʠʝ, ʤʦʞʝʪ ʥʘʨʫʰʠʪʴ ʩʪʨʫʢʪʫʨʫ ʫʩʪʘʚʥʦʛʦ ʢʘʧʠʪʘʣʘ ʠ ʧʨʠʚʝʩʪʠ ʢ 

ʨʘʩʧʳʣʝʥʠʶ ʘʢʮʠʡ ʠ ʧʦʪʝʨʠ ʢʦʥʪʨʦʣʷ; 

¶ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʵʤʠʩʩʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʩʧʨʦʩʘ ʥʘ 

ʨʘʟʤʝʱʝʥʥʳʝ ʘʢʮʠʠ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʢʘʧʠʪʘʣʠʟʘʮʠʶ ʘʢʮʠʦʥʝʨʥʦʛʦ ʦʙʱʝʩʪʚʘ; 

¶ ʟʘʚʳʰʝʥʥʳʡ ʥʦʤʠʥʘʣ ʫʤʝʥʴʰʘʝʪ ʯʠʩʣʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʥʚʝʩʪʦʨʦʚ, ʠ, 

ʥʘʦʙʦʨʦʪ, ʟʘʥʠʞʝʥʥʳʡ ʥʦʤʠʥʘʣ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʦʩʥʦʚʘʥʥʦʤʫ ʨʦʩʪʫ 

ʠʟʜʝʨʞʝʢ ʵʤʠʩʩʠʠ ʠ ʥʝʞʝʣʘʪʝʣʴʥʦʤʫ ʨʘʩʧʳʣʝʥʠʶ ʢʘʧʠʪʘʣʘ; 
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ʧʦʟʠʮʠʠ ʨʝʛʠʦʥʦʚ ʠ ʧʦʤʦʛʘʶʪ ʜʦʩʪʠʯʴ ʠʤʠ ʧʦʣʥʦʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʮʝʣʝʡ ʫʯʘʩʪʥʠʢʦʚ 

ʵʪʠʭ ʦʪʥʦʰʝʥʠʡ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ  ʤʘʨʢʝʪʠʥʛ ʦʙʣʘʩʪʠ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʦʥʪʨʘʛʝʥʪʦʚ ʨʝʛʠʦʥʘ, ʦʙʲʝʜʠʥʝʥʠʝ ʵʪʠʭ ʠʥʪʝʨʝʩʦʚ ʩ ʠʥʪʝʨʝʩʘʤʠ ʚʩʝʡ 

ʦʙʣʘʩʪʠ ʠ ʧʦʣʫʯʝʥʠʠ ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʧʦʚʳʰʝʥʠʝ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

 

ʆʧʨʝʜʝʣʠʤ ʦʩʥʦʚʥʳʝ ʮʝʣʝʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʆʩʥʦʚʥʳʭ ʮʝʣʝʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ 

ʇʦʚʳʰʝʥʠʝ ʟʘʥʷʪʦʩʪʠ, 
ʨʦʩʪ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ ʠ 
ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʙʣʘʛʦʧʨʠʷʪʥʦʡ 
ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, 
ʩʦʮʠʘʣʴʥʳʡ ʠ ʢʫʣʴʪʫʨʥʳʡ 
ʧʨʦʛʨʝʩʩ, ʩʦʭʨʘʥʝʥʠʝ 
ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʫʣʫʯʰʝʥʠʝ 
ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ; 

 

ɺʳʛʦʜʥʘʷ 
ʜʣʷ ʨʝʛʠʦʥʘ 
ʨʝʘʣʠʟʘʮʠʷ 
ʨʝʩʫʨʩʥʦʛʦ 
ʧʦʪʝʥʮʠʘʣʘ; 

 

ʇʦʚʳʰʝʥʠʝ 
ʢʦʥʢʫʨʝʥʪʦʩ
ʧʦʩʦʙʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʡ 
ʨʝʛʠʦʥʘ; 

ʇʨʠʚʣʝʯʝʥʠʝ ʚ 
ʨʝʛʠʦʥ ʥʦʚʳʭ 
ʧʨʝʜʧʨʠʷʪʠʡ ʠ 
ʠʥʚʝʩʪʦʨʦʚ ʠʟ 
ʜʨʫʛʠʭ 
ʨʝʛʠʦʥʦʚ ʠ 
ʩʪʨʘʥ; 

ʉʦʟʜʘʥʠʝ 
ʙʣʘʛʦʧʨʠʷʪʥʦʡ 
ʩʨʝʜʳ ʜʣʷ 
ʨʘʟʚʠʪʠʷ ʤʘʣʦʛʦ ʠ 
ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ; 

 
ɺʥʫʪʨʝʥʥʠʡ 
ʤʘʨʢʝʪʠʥʛ 

 
 
ɺʩʝ ʫʯʘʩʪʥʠʢʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʦʙʷʟʘʥʳ ʜʦʩʪʠʯʴ ʵʪʠʭ ʮʝʣʝʡ, ʷʚʣʷʶʱʠʭʩʷ 

ʚʳʛʦʜʘʤʠ ʜʣʷ ʢʘʞʜʦʛʦ ʨʝʛʠʦʥʘ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʟʨʘʙʦʪʢʘ ʩʪʨʘʪʝʛʠʠ ʤʘʨʢʝʪʠʥʛʘ ʨʝʛʠʦʥʘ ʜʦʣʞʥʘ 

ʚʢʣʶʯʘʪʴ: 

 

 
 
 
 
 
 
 
 

ʘʥʘʣʠʟ 
ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ; 

ʘʥʘʣʠʟ ʚʥʝʰʥʝʡ 
ʩʨʝʜʳ; 

ʘʥʘʣʠʟ 
ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʦʟʠʮʠʡ 
ʨʝʛʠʦʥʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 
ʜʨʫʛʠʤʠ; 

ʨʘʟʨʘʙʦʪʢʘ ʧʫʪʝʡ ʫʣʫʯʰʝʥʠʷ 
ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʦʟʠʮʠʡ ʨʝʛʠʦʥʘ. 
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ʄʘʨʢʝʪʠʥʛʦʚʳʝ ʩʪʨʘʪʝʛʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳ ʜʣʷ ʚʩʝʭ ʨʝʛʠʦʥʦʚ, ʥʦ ʚ ʥʠʭ 

ʜʦʣʞʥʳ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʦʙʷʟʘʪʝʣʴʥʳʝ ʨʘʟʜʝʣʳ: 

 

 

 

ʤʘʨʢʝʪʠʥʛ 
ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 
ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩ
ʪʠ ʪʝʨʨʠʪʦʨʠʠ; 

ʤʘʨʢʝʪʠʥʛ 
ʠʤʠʜʞʘ; 

ʤʘʨʢʝʪʠʥʛ 
ʜʦʩʪʦʧʨʠʤʝʯʘʪ

ʝʣʴʥʦʩʪʝʡ; 
ʤʘʨʢʝʪʠʥʛ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʜʜʝʨʞʢʠ ʩʦ ʩʪʦʨʦʥʳ ʛʨʘʞʜʘʥ, ʧʦʣʠʪʠʢʦʚ, ʦʨʛʘʥʠʟʘʮʠʡ, ʨʘʟʚʠʪʠʝ 
ʩʦʮʠʘʣʴʥʦʛʦ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʛʠʦʥʘ. 

  
ʉʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ: 

ʄ ʝ ʪ ʦ ʜ ʳ: 

1.
 ʄ

ʝʪ
ʦʜ

 ʩ
ʦʟ

ʜʘ
ʥʠ

ʷ 
ʠʥ

ʥʦ
ʚʘ

ʮʠ
ʦʥ

ʥʦ
ʛʦ

 ʧ
ʘʨ

ʢʘ
 ʠ

ʣʠ
 

ʧʨ
ʦʤ

ʳ
ʰ

ʣʝ
ʥʥ

ʦʛ
ʦ 

ʧʘ
ʨʢ

ʘ.
 

2.
 ɼ

ʠʬ
ʬ

ʝʨ
ʝʥ

ʮʠ
ʨʦ

ʚʘ
ʥʥ

ʳ
ʡ 

ʤʘ
ʨʢ

ʝʪ
ʠʥ

ʛ. 

3.
 ʂ

ʣʘ
ʩʪ

ʝʨ
ʥʳ

ʡ 
ʤʝ

ʪ
ʦʜ

. 

4.
 

ʄ
ʝʪ

ʦʜ
, 

ʩʪ
ʠʤ

ʫʣ
ʠʨ

ʫʶ
ʱ

ʠʡ
 

ʤʠ
ʛʨ

ʘʮ
ʠʶ

 
ʨʝ

ʛʠ
ʦʥ

ʦʚ
 

5.
 ɸ

ʢʪ
ʠʚ

ʥʦ
ʝ 

ʧʨ
ʠʚ

ʣʝ
ʯʝ

ʥʠ
ʷ 

ʪ
ʫʨ

ʠʩ
ʪ

ʦʚ
 ʚ

 ʦ
ʙʣ

ʘʩ
ʪ

ʴ 
ʠʣ

ʠ 
ʛʦ

ʨʦ
ʜ.

 

6.
 

ʄ
ʘʨ

ʢʝ
ʪ

ʠʥ
ʛ, 

ʦʨ
ʠʝ

ʥʪ
ʠʨ

ʦʚ
ʘʥ

ʥʳ
ʡ 

ʥʘ
 

ʵʢ
ʦʣ

ʦʛ
ʠʯ

ʝʩ
ʢʠ

ʝ 
ʧʨ

ʦʙ
ʣʝ

ʤʳ
 ʦ

ʙʣ
ʘʩ

ʪ
ʠ.

 

7.
 ʈ

ʝʛ
ʠʦ

ʥʘ
ʣʴ

ʥʳ
ʡ 

ʙʝ
ʥʯ

ʤʘ
ʨʢ

ʝʪ
ʠʥ

ʛ. 

8.
 

ʄ
ʝʪ

ʦʜ
 

ʧʨ
ʠʚ

ʣʝ
ʯʝ

ʥʠ
ʷ 

ʩʦ
ʪ

ʨʫ
ʜʥ

ʠʯ
ʘʶ

ʱ
ʠʭ

 
ʦʨ

ʛʘ
ʥʠ

ʟʘ
ʮʠ

ʡ.
 

 
 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʢʘʞʜʳʡ ʤʝʪʦʜ. 

1. ʄʝʪʦʜ ʩʦʟʜʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʘʨʢʘ ʠʣʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʘʨʢʘ. ɽʛʦ ʩʫʱʥʦʩʪʴ 

ʚ ʪʦʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ 

ʤʝʩʪʝ, ʩʧʝʮʠʘʣʴʥʦ ʚʳʙʨʘʥʥʦʤ, ʯʪʦʙʳ ʧʨʠʚʣʝʯʴ ʠʥʚʝʩʪʦʨʦʚ ʩʦ ʩʪʦʨʦʥʳ. ʉʫʱʝʩʪʚʫʶʱʠʡ 

ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʝʝ: ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ï ʵʢʦʥʦʤʠʷ ʥʘ ʥʘʢʣʘʜʥʳʭ 

ʠʟʜʝʨʞʢʘʭ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʘ ʜʣʷ ʦʙʣʘʩʪʝʡ ï ʫʚʝʣʠʯʝʥʠʝ ʟʘʥʷʪʦʩʪʠ, ʙʦʨʴʙʘ 

ʩ ʙʝʟʨʘʙʦʪʠʮʝʡ, ʧʦʜʲʝʤ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʮʚʝʪʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʙʠʟʥʝʩʘ. 

2. ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʤʘʨʢʝʪʠʥʛ. ʉʫʱʝʩʪʚʫʶʱʠʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ 

ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠ ʜʦʩʪʫʧʥʳʤ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʦʙʣʘʩʪʠ ʨʝʰʘʶʪ ʟʘʜʘʯʠ, ʢʘʢ ʧʨʠʚʣʝʯʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʠ ʝʛʦ ʚʳʪʘʣʢʠʚʘʥʠʷ (ʜʝʤʘʨʢʝʪʠʥʛ). 

3. ʂʣʘʩʪʝʨʥʳʡ ʤʝʪʦʜ. ʉʘʤʳʡ ʪʨʫʜʥʳʡ ʤʝʪʦʜ, ʢʦʪʦʨʦʤʫ ʧʨʝʜʰʝʩʪʚʦʚʘʣʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʉʫʱʥʦʩʪʴ ʝʛʦ ʚ ʪʦʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ 
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ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʚʳʧʦʣʥʠʪʴ ʧʣʘʥ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʚʳʙʨʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ, ʠʟʫʯʠʚ ʝʝ ʨʝʩʫʨʩʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ. 

4. ʄʝʪʦʜ, ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʤʠʛʨʘʮʠʶ ʨʝʛʠʦʥʦʚ.  ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ,  ʚ ʯʘʩʪʠ ʩʪʨʘʥ 

ʩʦʭʨʘʥʠʣʘʩʴ ʧʨʝʦʙʣʘʜʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʤʝʥʴʰʠʥʩʪʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʝʧʘʨʘʪʠʟʤʫ. 

ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʣʝʯʴ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʥʘʮʠʦʥʘʣʴʥʦʩʪʠ ʜʘʥʥʦʡ ʩʪʨʘʥʳ, ʛʜʝ 

ʩʫʱʝʩʪʚʫʶʪ ʟʘʯʘʪʢʠ ʩʝʧʘʨʘʪʠʟʤʘ. 

5. ɸʢʪʠʚʥʦʝ ʧʨʠʚʣʝʯʝʥʠʷ ʪʫʨʠʩʪʦʚ ʚ ʦʙʣʘʩʪʴ ʠʣʠ ʛʦʨʦʜ. ʕʪʦʛʦ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʩ 

ʧʦʤʦʱʴ ʧʨʦʚʝʜʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʧʦʨʪʠʚʥʳʭ, ʢʫʣʴʪʫʨʥʳʭ, ʧʦʣʠʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʤʝʩʪʥʦʡ ʚʣʘʩʪʠ ʠ ʧʨʝʜʧʨʠʷʪʠʡ. 

6. ʄʘʨʢʝʪʠʥʛ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʦʙʣʘʩʪʠ. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ, ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʨʝʛʠʦʥʘ ʠ ʩʦʭʨʘʥʠʪʴ ʝʝ ʚ ʧʝʨʚʦʟʜʘʥʥʦʤ 

ʚʠʜʝ. 

7. ʈʝʛʠʦʥʘʣʴʥʳʡ ʙʝʥʯʤʘʨʢʝʪʠʥʛ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʠʩʢʘ ʣʫʯʰʠʭ ʦʙʨʘʟʮʦʚ ʨʘʙʦʪʳ 

ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʠ ʩʧʦʩʦʙʦʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚʣʘʩʪʠ ʠ ʥʘʩʝʣʝʥʠʷ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ ʠ 

ʟʘ ʨʫʙʝʞʦʤ. ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʧʦʟʚʦʣʷʝʪ ʩʦʪʨʫʜʥʠʯʘʪʴ ʚʥʫʪʨʠ ʨʝʛʠʦʥʘ ʠ ʤʝʞʜʫ 

ʨʝʛʠʦʥʘʤʠ. 

8. ʄʝʪʦʜ ʧʨʠʚʣʝʯʝʥʠʷ ʩʦʪʨʫʜʥʠʯʘʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩ ʧʦʤʦʱʴʶ ʧʨʠʚʣʝʯʝʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʤʝʩʪʥʳʭ ʧʨʦʙʣʝʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʘʨʢʝʪʠʥʛʦʚʳʡ ʧʦʜʭʦʜ ʢ ʨʘʟʚʠʪʠʶ ʦʙʣʘʩʪʠ ʠʣʠ 

ʛʦʨʦʜʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʷʚʣʝʥʠʷ ʫʥʠʢʘʣʴʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪʦʤ ʨʝʘʣʠʟʘʮʠʠ 

ʢʦʥʢʫʨʝʥʪʥʦʡ ʧʦʣʠʪʠʢʠ. ʄʘʨʢʝʪʠʥʛ ʨʝʛʠʦʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʘʨʜʠʥʘʣʴʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʝʛʦ 

ʠʤʠʜʞʘ. 
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ʇʆʅʗʊʀɽ ʀ ʉʋʑʅʆʉʊʔ ʀʅɺɽʉʊʀʎʀʆʅʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 
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1 ʉʝʙʨʷʢʦʚʩʢʠʡ ʬʠʣʠʘʣ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

2 ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ ʠʥʩʪʠʪʫʪ ʫʧʨʘʚʣʝʥʠʷ ʈɸʅʍʠɻʉ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 
 

ɸʥʥʦʪʘʮʠʷ 
ɺ  ʩʪʘʪʴʝ ʜʘʥʳ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʥʚʝʩʪʠʮʠʡ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʠʩʪʦʯʥʠʢʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 
ʠʥʚʝʩʪʠʮʠʡ. 

Abstract 
The article presents the main characteristics of investments and investment activities. 

External and internal sources of investment financing are considered. 
 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʚʝʩʪʠʮʠʠ, ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʨʠʩʢ, 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 
Keywords: investment, investment activity, risk, competitiveness 
 
ɺ ʌʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʝ ʦʪ 25.02.1999 N 39-ʌɿ çʆʙ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ʚ ʬʦʨʤʝ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡè ʧʦʜ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʦʥʠʤʘʝʪʩʷ ʚʣʦʞʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ ʚ ʮʝʣʷʭ ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʳʣʠ ʠ (ʠʣʠ) ʜʦʩʪʠʞʝʥʠʷ ʠʥʦʛʦ ʧʦʣʝʟʥʦʛʦ 

ʵʬʬʝʢʪʘ. ɺ ʵʪʦʤ ʞʝ ʟʘʢʦʥʝ ʜʘʸʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʚʝʩʪʠʮʠʷʤ. ʀʥʚʝʩʪʠʮʠʠ ï ʵʪʦ ʜʝʥʝʞʥʳʝ 

ʩʨʝʜʩʪʚʘ, ʮʝʥʥʳʝ ʙʫʤʘʛʠ, ʠʥʦʝ ʠʤʫʱʝʩʪʚʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʤʫʱʝʩʪʚʝʥʥʳʝ ʧʨʘʚʘ, ʠʥʳʝ ʧʨʘʚʘ, 

ʠʤʝʶʱʠʝ ʜʝʥʝʞʥʫʶ ʦʮʝʥʢʫ, ʚʢʣʘʜʳʚʘʝʤʳʝ ʚ ʦʙʲʝʢʪʳ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʠ (ʠʣʠ) ʠʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʮʝʣʷʭ ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʳʣʠ ʠ (ʠʣʠ) ʜʦʩʪʠʞʝʥʠʷ ʠʥʦʛʦ ʧʦʣʝʟʥʦʛʦ ʵʬʬʝʢʪʘ 

[1]. ʇʦʵʪʦʤʫ, ʠʥʚʝʩʪʠʮʠʠ ʦʯʝʥʴ ʚʘʞʥʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʆʥʠ ʚʳʩʪʫʧʘʶʪ ʛʣʘʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʝʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʫʩʣʦʚʠʝʤ 

ʨʦʩʪʘ ʩʪʦʠʤʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ.  

ɺ ʢʘʯʝʩʪʚʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʢʘʢ ʬʠʟʠʯʝʩʢʠʝ, ʪʘʢ ʠ 

ʶʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ, ʫʧʦʣʥʦʤʦʯʝʥʥʳʝ ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʥʝʨʝʟʠʜʝʥʪʳ 

ʩʪʨʘʥʳ. ʀʩʪʦʯʥʠʢʘʤʠ ʠʥʚʝʩʪʠʮʠʡ ʩʣʫʞʘʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʘʢʪʠʚʳ (ʬʠʥʘʥʩʦʚʳʝ, 

ʤʘʪʝʨʠʘʣʴʥʳʝ, ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ). ɺ ʦʩʥʦʚʥʦʤ ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʚʝʩʪʠʮʠʡ ʚʳʩʪʫʧʘʶʪ 

ʩʚʦʙʦʜʥʳʝ ʠʣʠ ʟʘʸʤʥʳʝ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ. ʀʩʪʦʯʥʠʢʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʡ 

ʧʨʠʥʷʪʦ ʧʦʜʨʘʟʜʝʣʷʪʴ ʥʘ ʚʥʫʪʨʝʥʥʠʝ (ʩʦʙʩʪʚʝʥʥʳʝ) ʠ ʚʥʝʰʥʠʝ (ʟʘʸʤʥʳʝ) ʠʩʪʦʯʥʠʢʠ 

(ʨʠʩ.1).  
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ʈʠʩ. 1 ɺʥʫʪʨʝʥʥʠʝ ʠ ʚʥʝʰʥʠʝ ʠʩʪʦʯʥʠʢʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʡ 

 
ɺ ʙʘʟʦʚʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʥʚʝʩʪʠʮʠʠ ʧʦ ʦʙʲʝʢʪʘʤ ʚʣʦʞʝʥʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ 

ʨʝʘʣʴʥʳʝ (ʢʘʧʠʪʘʣʦʦʙʨʘʟʫʶʱʠʝ) ʠ ʬʠʥʘʥʩʦʚʳʝ. ʈʝʘʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ð ʵʪʦ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ, ʩʦʟʜʘʥʠʝ 

ʠ ʧʨʠʦʙʨʝʪʝʥʠʝ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ, ʧʘʪʝʥʪʦʚ, ʪʦʨʛʦʚʳʭ ʟʥʘʢʦʚ ʠ ʪ.ʧ. ʌʠʥʘʥʩʦʚʳʝ 

ʠʥʚʝʩʪʠʮʠʠ ʩʚʷʟʘʥʳ ʩ ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʘʢʪʠʚʦʚ), 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʨʪʬʝʣʷ, ʢʨʝʜʠʪʦʚʘʥʠʝʤ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʫʩʣʫʛ ʧʦ 

ʣʠʟʠʥʛʫ. 

ʀʥʚʝʩʪʠʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʨʠʚʣʝʯʝʥʠʝ 

ʢʘʧʠʪʘʣʘ, ʧʦʠʩʢ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʦʪʳʩʢʘʥʠʝ ʦʙʲʝʢʪʦʚ, 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʟʥʘʯʠʤʫʶ ʬʠʥʘʥʩʦʚʫʶ ʦʪʜʘʯʫ. ʉ ʝʸ ʧʦʤʦʱʴʶ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʠʪʴ ʩʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ. 

ʀʥʚʝʩʪʠʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʠʟʳʩʢʘʥʠʷ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʨʝʩʫʨʩʦʚ, ʚʳʙʦʨʘ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʠ, ʨʘʟʨʘʙʦʪʢʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʝʝ ʨʝʘʣʠʟʘʮʠʠ. ʆʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ. ʀʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ ð 

ʵʪʦ ʤʦʜʝʣʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʙʦʨ ʠ 

ʨʝʘʣʠʟʘʮʠʶ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʬʦʨʤ ʠʥʚʝʩʪʠʮʠʡ.  
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ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʦʩʠʪ ʜʦʣʛʦʩʨʦʯʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʄʝʞʜʫ ʨʘʩʭʦʜʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʠ ʧʦʣʫʯʝʥʠʝʤ ʧʨʠʙʳʣʠ ʧʨʦʭʦʜʠʪ ʙʦʣʴʰʦʡ ʧʨʦʤʝʞʫʪʦʢ 

ʚʨʝʤʝʥʠ. ʇʦʵʪʦʤʫ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʚʳʩʚʦʙʦʞʜʘʶʪʩʷ ʠʟ ʦʙʦʨʦʪʘ 

ʢʦʤʧʘʥʠʠ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʝʨʝʜ ʠʥʚʝʩʪʠʨʦʚʘʥʠʝʤ. 

ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʦʩʠʪ ʜʦʣʛʦʩʨʦʯʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʄʝʞʜʫ ʟʘʪʨʘʪʘʤʠ ʠ ʧʦʣʫʯʝʥʠʝʤ ʧʨʠʙʳʣʠ ʧʨʦʭʦʜʠʪ ʜʣʠʪʝʣʴʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʠʥʚʝʩʪʠʨʦʚʘʥʥʳʝ ʩʨʝʜʩʪʚʘ ʚʳʩʚʦʙʦʞʜʘʶʪʩʷ ʠʟ ʦʙʦʨʦʪʘ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʧʝʨʝʜ ʪʝʤ ʢʘʢ ʚʣʦʞʠʪʴʩʷ. ʂʨʦʤʝ ʪʦʛʦ, 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʩʫʱʠ ʚʳʩʦʢʠʝ ʨʠʩʢʠ (ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ; ʢʦʣʝʙʘʥʠʷ ʨʳʥʦʯʥʦʡ ʢʦʥʲʶʥʢʪʫʨʳ, ʚʘʣʶʪʥʳʭ 

ʢʫʨʩʦʚ, ʮʝʥ; ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʠ ʜʨ.). ʀʥʚʝʩʪʠʮʠʦʥʥʳʡ ʨʠʩʢ 

ð ʵʪʦ ʩʫʱʝʩʪʚʫʶʱʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʯʘʩʪʠʯʥʦʡ ʠʣʠ ʧʦʣʥʦʡ ʫʪʨʘʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʚʣʦʞʝʥʠʡ. 

ɿʘʯʘʩʪʫʶ ʚʳʩʦʢʠʝ ʨʠʩʢʠ ʩʦʧʨʷʞʝʥʳ ʩ ʚʳʩʦʢʦʜʦʭʦʜʥʳʤʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ. ʏʝʤ ʥʠʞʝ ʨʠʩʢʠ, ʪʝʤ ʤʝʥʴʰʝ ʦʪʜʘʯʘ ʦʪ ʚʣʦʞʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʘʩʧʝʢʪʦʚ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ. ʕʬʬʝʢʪʠʚʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʧʦʟʚʦʣʷʶʪ ʬʦʨʤʠʨʦʚʘʪʴ 
ʢʘʧʠʪʘʣ, ʦʙʥʦʚʣʷʪʴ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʙʘʟʫ, ʦʩʚʘʠʚʘʪʴ ʥʦʚʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, 
ʥʘʨʘʱʠʚʘʪʴ ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʘʩʰʠʨʷʪʴ ʠ ʨʘʟʚʠʚʘʪʴ ʭʦʟʷʡʩʪʚʫʶʱʠʡ ʩʫʙʲʝʢʪ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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Abstract 

The article analyzes the impact of digital technologies on the current state of the Russian 
economy. Tasks and recommendations for the development of the digital economy in Russia are 
formulated. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʠʟʘʮʠʷ; ʪʨʘʥʩʬʦʨʤʘʮʠʷ; ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ 
Keywords: digitalization; transformation; economic growth. 
 
ʆʩʥʦʚʥʦʡ ʯʝʨʪʦʡ ʧʦʩʣʝʜʥʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʠ ʚʦ ʛʣʘʚʝ ʩ ʮʠʬʨʦʚʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʷʚʣʷʝʪʩʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʝ ʚ ʤʝʪʦʜʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʯʪʦ 
ʚʥʦʩʠʪ ʛʣʫʙʦʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʛʣʦʙʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʢʘʢ ʤʠʨʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʠ 
ʠʥʚʝʩʪʠʮʠʡ, ʪʦʨʛʦʚʣʠ. ʍʦʪʷ, ʵʪʦ ʠʟʤʝʥʝʥʠʷ ʚʩʝ ʝʱʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ 
ʨʘʟʚʠʪʠʷ ʠ ʥʝʩʫʪ ʚ ʩʝʙʝ ʙʦʣʴʰʫʶ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʯʝʣʦʚʝʯʝʩʪʚʦ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ 
ʮʠʬʨʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʵʢʦʥʦʤʠʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʮʠʬʨʦʚʳʭ 
ʧʣʘʪʬʦʨʤ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʵʢʦʥʦʤʠʢʠ ʜʣʷ ʨʝʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʎʠʬʨʦʚʠʟʘʮʠʷ 
ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʭ: ʦʪ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʨʦʙʦʪʦʚ ʜʦ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʩʪʨʘʠʚʘʝʤʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ. 

ʇʦʩʢʦʣʴʢʫ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʣʠ ʨʝʘʣʴʥʦʩʪʴʶ ʥʘʰʝʡ ʞʠʟʥʠ, ʧʨʝʜʧʨʠʷʪʠʷ 
ʤʦʪʠʚʠʨʦʚʘʥʳ ʧʨʠʤʝʥʷʪʴ ʮʠʬʨʦʚʳʝ ʩʝʪʠ ʠ ʧʝʨʝʩʪʨʘʠʚʘʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʘʩʧʨʝʜʝʣʷʷ ʨʝʩʫʨʩʳ ʚʦʢʨʫʛ ʥʦʚʳʭ ʬʘʢʪʦʨʦʚ. ʇʦʵʪʦʤʫ 
ʧʨʦʠʩʭʦʜʠʪ ʩʜʚʠʛ ʚ ʤʝʪʦʜʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʪʦʨʦʥʫ ʠʥʥʦʚʘʮʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʩʧʨʦʩ ʥʘ 
ʨʳʥʢʝ ʩʪʠʤʫʣʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʥʝʜʨʝʥʠʷ ʀʥʪʝʨʥʝʪʘ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʢʦʤʧʘʥʠʡ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ 
ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘʰʝʡ ʩʪʨʘʥʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʮʠʬʨʦʚʘʷ ʨʝʚʦʣʶʮʠʷ 
ʦʢʘʟʳʚʘʝʪ ʛʣʫʙʦʢʦʝ ʚʣʠʷʥʠʝ ʠ ʧʨʝʦʙʨʘʟʫʝʪ ʥʝ ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʬʦʨʤʫ ʦʙʱʝʩʪʚʘ, ʥʦ 
ʠ ʦʙʨʘʟ ʞʠʟʥʠ ʣʶʜʝʡ. ʉʝʡʯʘʩ ʩʫʱʝʩʪʚʫʶʪ ʫʤʥʳʝ ʦʪʨʘʩʣʠ, ʢʦʪʦʨʳʝ ʫʣʫʯʰʘʶʪ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ.  

ʈʦʩʩʠʷ, ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʚʳʭʦʜʠʪ ʥʘ ʥʦʚʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ. 
ʉʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʀʥʪʝʨʥʝʪʘ ʧʨʠʚʝʣʦ ʢ ʙʳʩʪʨʦʤʫ ʨʦʩʪʫ ʚʣʠʷʥʠʷ ʠʥʥʦʚʘʮʠʡ ʥʘ 
ʵʢʦʥʦʤʠʢʫ. ʄʦʙʠʣʴʥʦʩʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʚʳʩʠʣʘʩʴ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 
ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʛʣʦʙʘʣʴʥʳʭ ʤʘʩʰʪʘʙʘʭ. 

ʉʦʚʨʝʤʝʥʥʫʶ ʨʦʩʩʠʡʩʢʫʶ ʵʢʦʥʦʤʠʢʫ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʛʣʦʙʘʣʠʟʘʮʠʝʡ 
ʨʳʥʢʦʚ, ʥʘʣʠʯʠʝʤ ʢʦʥʢʫʨʝʥʮʠʠ, ʧʨʠʤʝʥʝʥʠʝʤ ʠ ʠʟʤʝʥʝʥʠʝʤ ʜʝʣʦʚʦʡ ʧʨʘʢʪʠʢʠ. ʅʦʚʘʷ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʨʝʚʦʣʶʮʠʷ ʪʨʝʙʫʝʪ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʝ, ʠ ʚ 
ʪʦ ʞʝ ʚʨʝʤʷ ʩʦʟʜʘʝʪ ʧʦʚʳʰʝʥʥʳʡ ʩʧʨʦʩ ʥʘ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʫʶ ʨʘʙʦʯʫʶ ʩʠʣʫ. 
ʂʨʦʤʝ ʪʦʛʦ, ʮʠʬʨʦʚʠʟʘʮʠʷ ʢʦʩʥʫʣʘʩʴ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ 
ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʤʫ ʧʝʨʩʦʥʘʣʫ, ʷʚʣʷʝʪʩʷ 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʫʯʘʪʴ ʠ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ, 
ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ. ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʦʝ ʧʦʟʚʦʣʠʪ ʨʦʩʩʠʡʩʢʠʤ 
ʧʨʝʜʧʨʠʷʪʠʷʤ ʩʣʝʜʦʚʘʪʴ ʩʪʨʘʪʝʛʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʠ ʥʘ 2018-2024 ʛʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ, 
ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʚʠʪʠʝʤ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ: 

1) ʩʦʟʜʘʥʠʝ ʧʨʘʚʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 
2) ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʧʝʨʝʢʚʘʣʠʬʠʢʘʮʠʠ ʢʘʜʨʦʚ 

ʜʣʷ ʦʚʣʘʜʝʥʠʷ ʮʠʬʨʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ; 
3) ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʤʝʭʘʥʠʟʤʦʚ ʚʳʙʦʨʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ; 
4) ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ. 
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ɼʣʷ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʠʟʘʮʠʠ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʩʦʟʜʘʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ 
ʨʝʢʦʤʝʥʜʘʮʠʠ: 

1) ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ ʢʫʣʴʪʫʨʳ ʚ ʩʪʨʘʥʝ; 
2) ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʚ ʦʙʫʯʝʥʠʠ ʥʘʩʝʣʝʥʠʷ ʮʠʬʨʦʚʳʤ ʥʘʚʳʢʘʤ; 
3) ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ, 3D-ʧʝʯʘʪʴ, 5D-ʧʝʯʘʪʴ   ʨʦʙʦʪʦʪʝʭʥʠʢʘ, 
ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʙʣʦʢʯʝʡʥ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 
ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʪʝʥʮʠʘʣ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʈʦʩʩʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʩʫʱʝʩʪʚʫʝʪ ʠ ʨʘʟʚʠʚʘʝʪʩʷ, ʭʦʪʷ ʦʯʝʥʴ ʩʠʣʴʥʦ ʥʝʜʦʦʮʝʥʠʚʘʝʪʩʷ. ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ 
ʧʦʷʚʣʷʶʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʪʨʝʙʫʶʪ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ 
ʵʢʦʥʦʤʠʢʠ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ. ʎʠʬʨʦʚʠʟʘʮʠʷ ʵʢʦʥʦʤʠʢʠ ʚ ʈʦʩʩʠʠ ʨʘʟʚʠʚʘʝʪʩʷ ʜʦʚʦʣʴʥʦ 
ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ, ʥʦ ʚʩʝ ʝʱʝ ʩʫʱʝʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʦʪʩʪʘʚʘʥʠʝ ʦʪ ʮʠʬʨʦʚʳʭ 
ʣʠʜʝʨʦʚ, ʦʩʦʙʝʥʥʦ ʪʘʢʠʭ, ʢʘʢ ʗʧʦʥʠʷ. ʉʐɸ, ʩʪʨʘʥʳ ɽʉ. ʕʪʘ ʪʝʥʜʝʥʮʠʷ, ʚʝʨʦʷʪʥʦ, 
ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʦʤ ʤʝʨʦʧʨʠʷʪʠʡ 
ʮʠʬʨʦʚʦʡ  ʵʢʦʥʦʤʠʢʠ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʵʢʦʥʦʤʠʢʠ ʥʝʠʟʙʝʞʥʦ ʚʝʜʝʪ ʢ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʩʝʛʦ ʦʙʱʝʩʪʚʘ: 
ʟʜʦʨʦʚʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʙʠʟʥʝʩ-ʧʨʦʝʢʪʘʤ. ʆʥʘ ʥʘʧʨʷʤʫʶ 
ʚʣʠʷʝʪ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ,  ʠ ʷʚʣʷʝʪʩʷ ʪʦʡ çʪʦʯʢʦʡ ʨʦʩʪʘè, ʪʝʤ ʥʦʚʳʤ ʨʝʩʫʨʩʦʤ, 
ʢʦʪʦʨʳʡ ʩʤʦʞʝʪ ʧʝʨʝʩʪʨʦʠʪʴ ʨʦʩʩʠʡʩʢʫʶ ʵʢʦʥʦʤʠʢʫ. 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ 
ʤʘʣʳʭ ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ ʜʣʷ ʫʩʠʣʝʥʠʷ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʦʮʠʘʣʴʥʦ-
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʝʛʠʦʥʝ.  

Abstract 
This article presents the development of strategic directions for the development of 

small cities in Russia to strengthen competition and ensure the stability of the socio-economic 
situation in the region.  
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʣʳʝ ʛʦʨʦʜʘ, ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʤʠʩʩʠʷ ʛʦʨʦʜʘ, 
ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

Keywords: small towns, strategic management, city mission, priority areas of activity. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʫʩʣʦʚʠʡ ʜʦʩʪʠʞʝʥʠʷ ʚʘʞʥʳʭ ʮʝʣʝʡ ʤʘʣʳʭ 
ʛʦʨʦʜʦʚ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʪʨʘʪʝʛʠʠ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉʪʨʘʪʝʛʠʯʝʩʢʦʝ 
ʫʧʨʘʚʣʝʥʠʝ ʤʘʣʳʤ ʛʦʨʦʜʦʤ ʚʢʣʶʯʘʝʪ: ʘʥʘʣʠʟ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ 
ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ ʤʠʩʩʠʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʛʣʘʚʥʳʭ ʮʝʣʝʡ, ʨʘʟʨʘʙʦʪʢʫ ʩʪʨʘʪʝʛʠʡ ʠ 
ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ.  

 ɸʥʘʣʠʟ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʜʘʸʪ ʙʦʣʴʰʦʡ ʦʙʲʸʤ ʩʘʤʦʡ ʨʘʟʣʠʯʥʦʡ 
ʠʥʬʦʨʤʘʮʠʠ, ʠʟ ʢʦʪʦʨʦʡ ʧʦʢʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʥʝʙʦʣʴʰʫʶ ʯʘʩʪʴ. ʕʪʦ 
ʧʨʦʠʩʭʦʜʠʪ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʧʦʪʦʤʫ, ʯʪʦ ʤʠʩʩʠʷ ʠ ʮʝʣʠ ʛʦʨʦʜʘ ʯʘʱʝ ʚʩʝʛʦ ʧʦʥʠʤʘʶʪʩʷ 
çʢʘʢ ʩʘʤʦ ʩʦʙʦʡ ʨʘʟʫʤʝʶʱʝʝʩʷè ʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ ʥʘ çʠʥʪʫʠʪʠʚʥʦʤ ʫʨʦʚʥʝè, ʥʦ ʥʝ 
ʠʤʝʶʪ ʯʸʪʢʦʡ ʬʦʨʤʫʣʠʨʦʚʢʠ ʠ ʥʝ ʠʟʚʝʩʪʥʳ ʥʘʩʝʣʝʥʠʶ. 

 ɺ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʦʩʦʙʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʫʛʨʦʟʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ, 
ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ. ʉʨʝʜʠ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ ʩʣʝʜʫʝʪ ʠʟʫʯʠʪʴ ʩʠʣʴʥʳʝ 
ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ ʛʦʨʦʜʘ. ʏʪʦʙʳ ʨʘʟʨʘʙʦʪʘʪʴ ʭʦʨʦʰʠʡ ʧʣʘʥ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 
ʛʦʨʦʜʘ, ʥʝʦʙʭʦʜʠʤʦ ʯʝʪʢʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʝʛʦ ʤʠʩʩʠʶ. ʄʠʩʩʠʷ ʛʦʨʦʜʘ ï ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ 
ʦ ʪʦʤ, ʜʣʷ ʯʝʛʦ ʜʘʥʥʳʡ ʛʦʨʦʜ ʩʫʱʝʩʪʚʫʝʪ, ʚ ʯʝʤ ʩʤʳʩʣ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ 
ʚʳʨʘʙʦʪʘʪʴ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ, ʩʦʛʣʘʩʦʚʘʪʴ 
ʠʥʪʝʨʝʩʳ ʚʩʝʭ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʤʳʩʣ ʠ ʩʦʜʝʨʞʘʥʠʝ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ 
ʪʘʢʞʝ ʯʫʚʩʪʚʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʜʦʩʪʠʞʝʥʠʷʤ ʠʣʠ ʥʝʫʜʘʯʘʤ. ʀʪʘʢ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 
ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʩʧʨʦʩ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʚʘʪʴ 
ʨʳʥʦʯʥʦ- ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʦʪʨʘʩʣʠ. [1] 

ɼʣʷ ʤʘʣʳʭ ʛʦʨʦʜʦʚ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʫʶʱʘʷ 
ʬʦʨʤʫʣʠʨʦʚʢʘ ʤʠʩʩʠʠ: çʆʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʚʳʩʦʢʦʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʴʰʠʤʠ ʛʦʨʦʜʘʤʠ, 
ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʞʠʪʝʣʝʡè. ʉʦʜʝʨʞʘʥʠʝ ʧʦʥʷʪʠʷ çʢʘʯʝʩʪʚʘ ʞʠʟʥʠè ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴ 
ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: ʙʦʣʝʝ ʚʳʩʦʢʠʡ, ʯʝʤ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ, ʫʨʦʚʝʥʴ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ; 
ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʞʠʣʴʸʤ ʧʦ ʥʦʨʤʘʤ ʙʦʣʝʝ ʚʳʩʦʢʠʤ, ʯʝʤ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ; ʦʙʝʩʧʝʯʝʥʠʝ 
ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ, ʚʢʣʶʯʘʷ ʚʳʩʰʝʝ, ʥʝ ʚʳʝʟʞʘʷ ʟʘ ʧʨʝʜʝʣʳ ʛʦʨʦʜʘ; 
ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʙʦʪʦʡ, ʚ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʠ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ, 
ʦʙʝʩʧʝʯʝʥʠʝ ʜʨʫʛʠʤʠ ʩʦʮʠʘʣʴʥʳʤʠ ʙʣʘʛʘʤʠ ʠ ʪ.ʧ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ 
ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʪʝʣʝʡ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ 
ʧʦʥʠʤʘʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʦʪ ʘʚʘʨʠʡ, ʢʘʪʘʩʪʨʦʬ, ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ, ʥʦ ʠ ʦʪ 
ʧʦʣʠʪʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ.  ʏʸʪʢʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʘʷ 
ʤʠʩʩʠʷ ʧʦʟʚʦʣʠʪ ʚʳʙʨʘʪʴ ʮʝʣʠ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ.  

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: ʩʦʮʠʘʣʴʥʳʝ, ʨʳʥʦʯʥʳʝ, 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ, ʬʠʥʘʥʩʦʚʳʝ ʠ ʚʦʧʨʦʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʌʦʨʤʫʣʠʨʫʷ 
ʮʝʣʠ, ʚʳ ʜʦʣʞʥʳ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʠʭ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ, ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʠ 
ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ. ʀʝʨʘʨʭʠʷ ʚʳʙʨʘʥʥʳʭ ʮʝʣʝʡ ʪʘʢʞʝ ʜʦʣʞʥʘ ʙʳʪʴ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦʡ. 
ʇʨʦʮʝʩʩ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʛʦʨʦʜʩʢʠʭ ʮʝʣʝʡ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ. 

1.ɺʳʷʚʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 
ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʛʦʨʦʜʘ ʜʦʣʞʥʘ ʥʘʫʯʠʪʴʩʷ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʚʥʝʰʥʝʡ 
ʩʨʝʜʳ, ʦʧʨʝʜʝʣʷʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʣʠʪʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ, ʧʨʠʨʦʜʥʳʭ ʠ 



 
 

87 

ʪʝʭʥʦʛʝʥʥʳʭ ʢʨʠʟʠʩʦʚ ʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʮʝʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʵʪʠʤʠ ʧʨʦʛʥʦʟʘʤʠ. 

2.ʆʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʤʠ ʨʘʩʧʦʣʘʛʘʝʪ ʛʦʨʦʜ, ʠ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʝʛʦ 
ʨʘʟʚʠʪʠʝ. ʆʧʨʝʜʝʣʠʪʝ ʤʝʩʪʦ ʛʦʨʦʜʘ ʚ ʨʘʟʚʠʪʠʠ ʨʝʛʠʦʥʘ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʢʠ 
ʩʪʨʘʥʳ. 

3.ʉʬʦʨʤʠʨʦʚʘʪʴ ʤʠʩʩʠʶ ʛʦʨʦʜʘ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʩʰʠʨʝʥʥʦʡ ʠ ʧʨʝʩʪʠʞʥʦʡ 
ʪʨʘʢʪʦʚʢʝ, ʚ ʢʦʪʦʨʦʡ ʠʥʪʝʨʝʩʳ ʞʠʪʝʣʝʡ ʠ ʠʭ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʜʦʣʞʥʳ ʩʪʦʷʪʴ ʥʘ ʧʝʨʚʦʤ 
ʤʝʩʪʝ. ʊʘʢʦʚʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʣʘʛʘʝʤʳʝ ʢʨʠʪʝʨʠʠ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʛʣʘʚʥʦʡ ʮʝʣʠ. 

4. ɺʳʩʪʨʦʠʪʴ ʠʝʨʘʨʭʠʶ ʮʝʣʝʡ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʦʜʦʤ. 
5.ʉʬʦʨʤʫʣʠʨʦʚʘʪʴ ʮʝʣʠ ʢʘʞʜʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʫʯʨʝʞʜʝʥʠʷ ʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ 

ʜʦʣʞʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʠʩʪʝʤʫ ʮʝʣʝʡ ʛʦʨʦʜʘ. 
6. ʌʦʨʤʫʣʠʨʦʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʮʝʣʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʩʦʪʨʫʜʥʠʢʦʚ ʚʩʝʭ 

ʫʨʦʚʥʝʡ, ʫʢʘʟʳʚʘʷ ʢʘʞʜʦʤʫ ʩʚʦʝ ʤʝʩʪʦ ʠ ʚʢʣʘʜ ʚ ʦʙʱʝʝ ʜʝʣʦ. ʂʘʢ ʪʦʣʴʢʦ ʮʝʣʠ 
ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʧʨʠʥʷʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʪʨʘʪʝʛʠʶ. 

ʇʦʜ ʩʪʨʘʪʝʛʠʝʡ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʥʠʤʘʝʪʩʷ ʜʝʪʘʣʴʥʳʡ 
ʢʦʤʧʣʝʢʩʥʳʡ ʧʣʘʥ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʷ ʚʩʝʭ 
ʧʨʝʜʧʨʠʷʪʠʡ, ʦʨʛʘʥʠʟʘʮʠʡ, ʫʯʨʝʞʜʝʥʠʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʩʝʭ ʦʩʥʦʚʥʳʭ 
ʮʝʣʝʡ ʛʦʨʦʜʘ.  ʆʧʠʩʘʥʥʳʡ ʧʦ ʵʪʘʧʘʤ ʧʨʦʮʝʩʩ ʜʦʩʪʠʞʝʥʠʷ ʛʣʘʚʥʦʡ ʮʝʣʠ ʨʘʟʚʠʪʠʷ ʥʝ ʤʦʞʝʪ 
ʙʳʪʴ ʜʦʩʪʠʛʥʫʪ ʣʠʰʴ ʧʦ ʞʝʣʘʥʠʶ ʠʣʠ ʧʦʩʪʘʥʦʚʣʝʥʠʶ ʨʫʢʦʚʦʜʩʪʚʘ ʘʜʤʠʥʠʩʪʨʘʮʠʠ 
ʛʦʨʦʜʘ. ɿʜʝʩʴ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʟʚʸʨʥʫʪʘ ʙʦʣʴʰʘʷ ʧʨʦʧʘʛʘʥʜʠʩʪʩʢʘʷ, ʦʨʛʘʥʠʟʘʪʦʨʩʢʘʷ ʠ 
ʫʧʨʘʚʣʝʥʯʝʩʢʘʷ ʨʘʙʦʪʘ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʨʦʣʴ ʚ ʵʪʦʤ ʧʨʠʥʘʜʣʝʞʠʪ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʛʦʨʦʜʘ, 
ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʩʦʟʜʘʪʴ ʢʦʤʘʥʜʫ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ 
ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʦʨʜʠʥʘʮʠʠ ʨʘʟʚʠʪʠʷ ʢʘʞʜʦʡ ʝʛʦ ʦʨʛʘʥʠʟʘʮʠʠ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
1. ʊʦʢʘʨʝʚʘ ʆ.ɹ., ɹʘʨʳʰʥʠʢʦʚʘ ʅ.ɹ. ʉʊʈɸʊɽɻʀʏɽʉʂʆɽ ʈɸɿɺʀʊʀɽ ʄɸʃʓʍ 
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ɸʥʥʦʪʘʮʠʷ 
ʈʘʩʩʤʦʪʨʝʥʦ ʟʥʘʯʝʥʠʝ ʜʣʷ ʵʢʦʥʦʤʠʢʠ ʛʦʨʦʜʘ ʠ ʨʝʛʠʦʥʘ, ʘ ʪʘʢʞʝ ʧʝʨʩʧʝʢʪʠʚʳ 

ʨʘʟʚʠʪʠʷ ʆɸʆ çʉʝʙʨʷʢʦʚʮʝʤʝʥʪè, ʨʘʙʦʪʘ ʢʦʪʦʨʦʛʦ ʦʩʥʦʚʘʥʘ ʥʘ ʉʝʙʨʷʢʦʚʩʢʦʤ 
ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʤʝʣʘ ʠ ʛʣʠʥʳ.  
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Annotation 
The importance for the economy of the city and the region, as well as the prospects for the 

development of JSC ñSebryakovcementò, which is based on the Sebryakovsky Deposit of chalk 
and clay, is considered. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʉʝʙʨʷʢʦʚʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʤʝʣʘ ʠ ʛʣʠʥʳ, ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʦʙʲʝʤ 

ʜʦʙʳʯʠ ʮʝʤʝʥʪʥʦʛʦ ʩʳʨʴʷ. 
Keyword. Sebryakovsky Deposit of chalk and clay, the average annual production of 

cement raw materials. 
 

In order to restore the ruined hero city of Stalingrad, the construction of the Volgo-Don 
shipping channel, the cascade of hydroelectric power plants on the Volga, for example, Volga, 
Kuibyshev, and other important construction sites of our country and the development of 
industry in our region in March 1948, the Council of Ministers of the USSR adopted a resolution 
on the construction of a cement plant in Mikhailovka, Stalingrad Region, which later became one 
of the largest cement plants in the country. In 1949, the construction of the Sebryakovsky cement 
plant began. This day is considered to be the birth day of the Sebryakovsky cement plant. The 
plant was built in 1953, and in 2023 will celebrate its 70 the anniversary. 

OAO çSebryakovcementè is acity-forming enterprise of Mikhailovka (57447 people as of 
01.01.2020), which within the administrative-territorial structure is a city of regional importance 
and the center of the Mikhailovka district of Volgograd region. 

OAO çSebryakovcementè is currently one of the largest cement producers in Russia (about 
6% of the total amount of cement produced in our country). 

The cement plant uses cement raw materials (chalk, clay) of the Sebryakovsky field in 
production, and the extraction of chalk and clay is made in a quarry area of about 7 km2. 

Within our region there are 111 deposits of solid minerals, which are open mining of 
building materials, for example, limestone, chalk, gaize, construction sand, construction and 
molding clay, etc. 

The total production of solid minerals in our region is about 10 million tons per year. The 
annual performance of the quarry on chalk and clay exceeds 5 million tons. 

The importance of the Sebryakovsky production field for the Volgograd region is huge: 
more than 90% of all the reserves of cement raw materials in the region is concentrated here. 

The Sebryakovsky quarry is the largest man-made form of relief in Volgograd region. It is 
located on the right bank of the Medvedica river, 3.5 km north of the Sebryakovo railway station 
at the western end of the Dono-Medvedica shaft [8; 10; 11]. 

For almost 70 years of operation the Sebryakovsky quarry has become one of the largest 
man-made forms of relief in the region, the area of which reaches 6.5 km2, the depth ï up to 60 
m., along with the dissected ï up to 100 m. The geological structure of this production field 
involves quaternary, neogenary and upper sediments [5; 6; 7; 8]. 

In August 2006, the project for further development of the Sebryakovsky field was 
approved, providing for the expansion of the quarry boundaries in the north direction by 250 
meters by 2025 and 400 meters in the west. Together with the çUralgiprorudaè institute, a 
program for further development of the field has been developed: the production capacity for 
chalk production will be 5 million tons per year, clay ï 1.2 million tons per year. 

In the quarry there are 4 stages, up to 12 m. high each, on which railway tracks are laid. 
Cement raw materials are multi-component, so the quarry is divided into three sites: 

Northern (clay mining), Western and Southern (mining of chalk), in the eastern part of the quarry 
ï the only deposit of hard clays in the region (ceramic products production); in the south-west 
part of the quarry is the storage of the upper fertile layer. 
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The power of the open rocks is variable (up to 33 m), chalk sediments ï up to 50 m, clay ï 
up to 35 m. Natural humidity of chalk ï 23%, clay ï 17%. 

In its central part of the quarry can be considered developed, but the underlying rock on the 
day surface is not visible. According to its external characteristics: the walls of the quarry ï slope 
to 900, developed scree, cracked, developed landslide processes, the bottom of the quarry ï 
overgrown with grassy vegetation, small shrubs, also in the process of chalk extraction, at the 
opening of aquifers, formed two ponds ï by the cut of water which (54 m) can be judged on the 
position of the soles of the chalk. 

The average annual production volume (according to the mining plant management) in 
2001 was: chalk ï 3350 thousand tons, clay ï 870 thousand tons. According to the project, the 
production capacity of the quarry for chalk production by 2025 will be 5 million tons per year, 
clay ï 1.2 million tons [2; 3; 4]. 

Thus, the production volumes of all raw materials will only increase, especially given the 
increasing demand in the construction industry not only of our region, but the Southern Federal 
District, where the share of the production of the ñSebriakovcementò plant in the commodity 
market of  building materials is up to 70% [1]. 
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ɸʥʥʦʪʘʮʠʷ 
ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʤʝʥʷʝʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʧʦʟʚʦʣʷʷ ʠʤ ʟʘʥʠʤʘʪʴ ʚʳʛʦʜʥʳʝ ʥʠʰʠ ʥʘ ʤʠʨʦʚʳʭ ʨʳʥʢʘʭ, ʧʦʚʳʰʘʷ ʧʨʝʩʪʠʞʥʦʩʪʴ 
ʙʠʟʥʝʩʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʮʝʣʦʤ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʫʨʦʚʝʥʴ ʮʠʬʨʦʚʠʟʘʮʠʠ 
ʠʣʣʶʩʪʨʠʨʫʝʪ ʩʪʝʧʝʥʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʤʧʘʥʠʡ ʠ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʨʠ 
ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ. ʇʦʵʪʦʤʫ ʜʣʷ ʣʶʙʦʛʦ ʙʠʟʥʝʩʘ ʩʪʘʥʦʚʠʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠ 
ʚʘʞʥʳʤ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʩʚʦʠ ʮʠʬʨʦʚʳʝ ʘʢʪʠʚʳ ʠ ʨʝʛʫʣʷʨʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ 
ʩʦʙʩʪʚʝʥʥʦʡ ʮʠʬʨʦʚʠʟʘʮʠʠ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʫʨʦʚʥʷ ʮʠʬʨʦʚʠʟʘʮʠʠ 
ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʫʩʣʦʚʠʷʭ ʛʣʫʙʦʢʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʤʘʪʝʨʠʘʣʴʥʳʡ 
ʩʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʧʦʰʘʛʦʚʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-
ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ 
ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʦʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʠʭ ʮʠʬʨʦʚʠʟʘʮʠʠ.  

 
Abstract 

Digital transformation changes traditional business models of organizations, allowing 
them to occupy profitable niches in world markets, increasing the prestige of business and the 
state as a whole. In modern conditions, the level of digitalization illustrates the degree of 
competitiveness of companies and is crucial when developing a development strategy. Therefore, 
it becomes strategically important for any business to invest in its digital assets and regularly 
diagnose the level of its own digitalization. The article presents an approach to assessing the 
level of digitalization of organizations in the conditions of deep penetration of digital 
technologies in the material sector of the economy. The developed step-by-step method allows 
you to assess the degree of use of decision systems based on modern information and 
communication technologies in the implementation of various business processes of 
organizations and determine the level of their digitalization. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ, ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʮʠʬʨʦʚʠʟʘʮʠʷ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʫʨʦʚʝʥʴ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʮʠʬʨʦʚʠʟʘʮʠʠ. 
Keywords: digital economy, digital transformation, digitalization of organizations, level 

of digitalization of organizations, methodology for assessing the level of digitalization. 
 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʢʘʢ ʧʨʦʮʝʩʩ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. ʀ ʧʝʨʚʠʯʥʦʡ ʚ 
ʵʪʦʤ ʩʣʦʚʦʩʦʯʝʪʘʥʠʠ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʢʘ [2], ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʙʣʘʛʦʧʨʠʷʪʥʘʷ 
ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʨʝʜʘ ʧʦʟʚʦʣʷʝʪ ʩ ʫʩʧʝʭʦʤ ʚʥʝʜʨʷʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ. 
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ʎʠʬʨʦʚʠʟʘʮʠʷ ʜʝʣʘʝʪʚʦʟʤʦʞʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʣʫʯʰʝʛʦ ʠ 
ʙʦʣʝʝ ʙʳʩʪʨʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ 
ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʚ ʧʨʦʰʣʦʤ ʙʳʣʘ ʥʝʚʦʟʤʦʞʥʘ [7] . ʇʦ ʧʨʦʛʥʦʟʘʤ ʚʝʜʫʱʠʭ 
ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚ ʙʣʠʞʘʡʰʠʝ ʥʝʩʢʦʣʴʢʦ 
ʣʝʪ ʟʘʪʨʦʥʝʪ ʯʝʪʚʝʨʪʴ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚʳʩʪʫʧʘʝʪ 
ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʨʘʥ, ʠʥʜʫʩʪʨʠʡ, ʧʨʝʜʧʨʠʷʪʠʡ [5]. ʋʧʨʘʚʣʝʥʠʝ 
ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ï ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʫʩʧʝʰʥʦʩʪʠ 
ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʯʝʪʢʦʡ ʩʪʨʘʪʝʛʠʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʊʘʢʘʷ ʩʪʨʘʪʝʛʠʷ 
ʧʨʠʟʚʘʥʘ ʟʘʜʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʘʩʩʦʨʪʠʤʝʥʪʥʳʡ ʧʦʨʪʬʝʣʴ 
ʦʨʛʘʥʠʟʘʮʠʡ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʦʥʪʨʘʛʝʥʪʘʤʠ ʧʦ ʚʩʝʡ ʮʝʧʦʯʢʝ ʩʦʟʜʘʥʠʷ ʮʝʥʥʦʩʪʠ ʠ 
ʚʳʷʚʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʵʪʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 
ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʮʝʣʝʚʦʡ ʫʨʦʚʝʥʴ ʮʠʬʨʦʚʦʡ ʟʨʝʣʦʩʪʠ 
ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʝʝ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ. ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ 
ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʪʝʢʫʱʠʤ ʠ ʮʝʣʝʚʳʤ ʫʨʦʚʥʷʤʠ ʮʠʬʨʦʚʦʡ ʟʨʝʣʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ 
ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʜʦʨʦʞʥʘʷ ʢʘʨʪʘ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʦʡ 
ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʨʪʬʝʣʴ ʧʨʦʝʢʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 
ʠ ʥʝʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʡ ʠ ʜʦʩʪʠʞʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʢʦʤʧʘʥʠʠ [3; 4].  

ʂʨʦʤʝ ʪʦʛʦ, ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʤʝʥʷʝʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ 
ʦʨʛʘʥʠʟʘʮʠʡ, ʧʦʟʚʦʣʷʷ ʠʤ ʟʘʥʠʤʘʪʴ ʚʳʛʦʜʥʳʝ ʥʠʰʠ ʥʘ ʤʠʨʦʚʳʭ ʨʳʥʢʘʭ, ʧʦʚʳʰʘʷ 
ʧʨʝʩʪʠʞʥʦʩʪʴ ʙʠʟʥʝʩʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʮʝʣʦʤ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʫʨʦʚʝʥʴ 
ʮʠʬʨʦʚʠʟʘʮʠʠ ʠʣʣʶʩʪʨʠʨʫʝʪ ʩʪʝʧʝʥʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʤʧʘʥʠʡ ʠ ʷʚʣʷʝʪʩʷ 
ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ 
ʮʠʬʨʦʚʳʝ ʘʢʪʠʚʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʝʛʫʣʷʨʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʝʛʦ ʮʠʬʨʦʚʠʟʘʮʠʠ.  

ʉʪʝʧʝʥʴ ʮʠʬʨʦʚʠʟʘʮʠʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ [5], ʨʝʛʠʦʥʘʣʴʥʦʤ, 
ʦʪʨʘʩʣʝʚʦʤ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ ʫʨʦʚʥʷʭ (ʨʠʩ. 1).  

 
 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʫʯʝʥʳʤʠ ʧʨʝʜʣʦʞʝʥʦ 
ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʠʢ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʮʠʬʨʦʚʠʟʘʮʠʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʤʝʪʦʜʠʢ 
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ʦʩʥʦʚʘʥʳ ʥʘ ʘʥʘʣʠʟʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʮʝʥʢʦʡ ʫʨʦʚʥʷ 
ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʮʠʬʨʦʚʦʡ ʟʨʝʣʦʩʪʠ, ʘ ʩʪʘʪʠʩʪʠʢʘ ʥʝ ʚʩʝʛʜʘ ʪʦʯʥʘ, ʠ 
ʤʥʦʛʠʝ ʫʯʝʥʳʝ ʩʦʛʣʘʰʘʶʪʩʷ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ï ʩʙʦʨ ʧʨʘʚʜʦʧʦʜʦʙʥʳʭ ʜʘʥʥʳʭ [6]. 
ɺ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʛʦʜʘ ʧʨʝʜʣʦʞʝʥʦ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʠʢ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʮʠʬʨʦʚʠʟʘʮʠʠ 
ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʨʝʜʧʨʠʷʪʠʡ (ʪʘʙʣ. 1), ʦʪʣʠʯʠʝ ʢʦʪʦʨʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʙʦʨʝ ʛʨʫʧʧ 
ʧʦʢʘʟʘʪʝʣʝʡ, ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʮʝʥʢʠ (ʣʠʙʦ ʧʨʦʩʪʘʷ ʩʫʤʤʘ ʙʘʣʣʦʚ, ʣʠʙʦ ʚʳʜʝʣʝʥʠʝ 
ʦʮʝʥʦʯʥʳʭ ʫʨʦʚʥʝʡ), ʩʧʦʩʦʙʘʭ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ (ʩʘʤʦʦʮʝʥʢʘ, ʵʢʩʧʝʨʪʥʦʝ ʦʮʝʥʠʚʘʥʠʝ, 
ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ). ʉʦʛʣʘʩʥʦ ʧʨʦʛʨʘʤʤʝ çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠè [4], ʫʪʚʝʨʞʜʝʥʥʦʡ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ˉ 1632-ʨ 27 ʠʶʣʷ 2017 
ʛ., ʦʩʥʦʚʥʳʤʠ ʩʢʚʦʟʥʳʤʠ ʮʠʬʨʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʷʚʣʷʶʪʩʷ: ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, 
ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʩʠʩʪʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ, 
ʢʚʘʥʪʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʥʦʚʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʤʳʰʣʝʥʥʳʡ ʠʥʪʝʨʥʝʪ, 
ʢʦʤʧʦʥʝʥʪʳ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ ʩʝʥʩʦʨʠʢʘ, ʪʝʭʥʦʣʦʛʠʠ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʪʝʭʥʦʣʦʛʠʠ 
ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʝʡ. ʇʨʝʜʧʨʠʷʪʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʠʤʝʶʱʠʝʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʪʨʝʤʠʪʴʩʷ ʧʦʚʳʰʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʩʨʝʜʩʪʚʦʤ ʮʠʬʨʦʚʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. 

 

ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʪʦʜʠʢ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʮʠʬʨʦʚʠʟʘʮʠʠ 

ʧʨʝʜʧʨʠʷʪʠʷ. 
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ɼʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʰʘʛʦʚʘʷ ʤʝʪʦʜʠʢʘ 
(ʨʠʩ. 2), ʧʦʟʚʦʣʷʶʱʘʷ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤ ʨʝʰʝʥʠʡ (ʩʝʨʚʠʩʦʚ, ʫʩʣʫʛ, 
ʧʨʠʣʦʞʝʥʠʡ ʠ ʧʨ.) ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ (ʜʘʣʝʝ ï ʀʂʊ) ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʦʨʛʘʥʠʟʘʮʠʡ ʠ 
ʦʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʡ. ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʤʦʞʥʦ 
ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ ʧʦʜʧʨʦʮʝʩʩʘʤʠ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʩ 
ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʩʝʨʚʠʩʦʚ. 
ʄʝʪʦʜʠʢʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʯʘʩʪʠʝ ʦʨʛʘʥʠʟʘʮʠʡ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʨʘʟʤʝʨʦʚ 
[8] ʠ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʙʝʟ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʤʦʞʝʪ 
ʨʘʟʚʠʚʘʪʴʩʷ ʥʠ ʦʜʥʘ ʢʦʤʧʘʥʠʷ. ʄʝʪʦʜʠʢʘ ʚʳʜʝʣʷʝʪ ʰʝʩʪʴ ʫʢʨʫʧʥʝʥʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, 
ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʫʪʦʯʥʝʥ ʨʷʜʦʤ ʧʦʜʧʨʦʮʝʩʩʦʚ (ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ, ʧʨʦʠʟʚʦʜʩʪʚʦ / 
ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ / ʦʢʘʟʘʥʠʝ ʫʩʣʫʛ, ʤʘʨʢʝʪʠʥʛ, ʣʦʛʠʩʪʠʢʘ, ʬʠʥʘʥʩʳ ʠ ʙʫʭʛʘʣʪʝʨʠʷ, 
ʦʙʱʝʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ). ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʥʘ ʦʩʥʦʚʥʳʝ, 
ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʥʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ, ʪʘʢ ʢʘʢ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ 
ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚʩʝʛʦ ʦʙʲʝʤʘ ʚʳʧʦʣʥʷʝʤʳʭ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʠ 
ʧʦʜʧʨʦʮʝʩʩʦʚ.  

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ çʋʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤè ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʚʦʩʝʤʴ 
ʧʦʜʧʨʦʮʝʩʩʦʚ (ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʝʨʩʦʥʘʣʝ; ʧʦʜʙʦʨ ʧʝʨʩʦʥʘʣʘ; ʘʜʘʧʪʘʮʠʷ 
ʧʝʨʩʦʥʘʣʘ; ʢʘʜʨʦʚʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ; ʦʮʝʥʢʘ/ʘʪʪʝʩʪʘʮʠʷ ʧʝʨʩʦʥʘʣʘ; ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʢʘʜʨʦʚʦʛʦ ʨʝʟʝʨʚʘ (ʧʣʘʥʠʨʦʚʘʥʠʝ ʢʘʨʴʝʨʥʦʛʦ ʨʘʟʚʠʪʠʷ); ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ 
ʧʝʨʩʦʥʘʣʘ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ (ʦʙʫʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ); ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ 
ʩʠʩʪʝʤʳ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʧʝʨʩʦʥʘʣʘ, ʫʧʨʘʚʣʝʥʠʝ ʚʦʚʣʝʯʝʥʥʦʩʪʴʶ), ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ 
ʦʮʝʥʠʚʘʶʪʩʷ ʥʘ ʧʨʝʜʤʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʀʂʊ.  

 

 
 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 2, ʣʦʛʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʧʦʣʥʝʥʠʠ ʪʨʝʭ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʵʪʘʧʦʚ.  
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ʕʪʘʧ 1. ʊʦʧ-ʤʝʥʝʜʞʤʝʥʪʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʟʘʧʦʣʥʠʪʴ ʘʥʢʝʪʫ ʠ ʧʦʣʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 
ʧʨʦʚʝʩʪʠ ʩʘʤʦʜʠʘʛʥʦʩʪʠʢʫ ʫʨʦʚʥʷ ʮʠʬʨʦʚʠʟʘʮʠʠ ʩʚʦʝʡ ʦʨʛʘʥʠʟʘʮʠʠ. ɿʘʧʦʣʥʷʷ ʘʥʢʝʪʫ, 
ʨʝʩʧʦʥʜʝʥʪ ʦʪʤʝʯʘʝʪ ʩʪʝʧʝʥʴ ʨʝʘʣʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ (ʜʘ/ ʥʝʪ). ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʙʠʟʥʝʩ-
ʧʨʦʮʝʩʩ ʥʘʭʦʜʠʪʩʷ ʥʘ ʘʫʪʩʦʨʩʠʥʛʝ, ʫʢʘʟʳʚʘʝʪʩʷ çʥʝʪè. ɼʘʣʝʝ ʫʢʘʟʳʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 
ʨʝʘʣʠʟʫʝʤʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ 
ʩʝʨʚʠʩʦʚ (ʜʘ/ʥʝʪ). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʢʩʪʦʚʳʭ ʨʝʜʘʢʪʦʨʦʚ, ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ ʠ (ʠʣʠ) 
ʧʦʯʪʦʚʳʭ ʘʛʝʥʪʦʚ (ʥʘʧʨʠʤʝʨ, Word, Excel, Outlook) ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʵʣʝʤʝʥʪ 
ʮʠʬʨʦʚʠʟʘʮʠʠ, ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʨʦʢʝ ʫʢʘʟʳʚʘʝʪʩʷ çʥʝʪè. ɼʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʧʦʚʩʝʤʝʩʪʥʦ ʠ ʫʞʝ ʥʝ ʬʦʨʤʠʨʫʶʪ ʢʦʥʢʫʨʝʥʪʥʳʭ 
ʧʨʝʠʤʫʱʝʩʪʚ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʩʧʦʥʜʝʥʪ ʫʢʘʟʳʚʘʝʪ, ʢʘʢʦʝ ʠʤʝʥʥʦ ʩʨʝʜʩʪʚʦ ʀʂʊ 
ʨʝʘʣʠʟʦʚʘʥʦ ʚ ʢʦʤʧʘʥʠʠ ʜʣʷ ʵʪʦʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ.  

ʕʪʘʧ 2. ʇʨʦʮʝʜʫʨʳ ʩʙʦʨʘ ʜʘʥʥʳʭ ʠ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʢʝʪʠʨʦʚʘʥʠʷ 
ʧʨʝʜʧʨʠʷʪʠʡ ʙʳʣʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ ʚ ʧʨʦʛʨʘʤʤʝ MS Excel. ɼʣʷ ʙʦʣʴʰʝʛʦ ʦʭʚʘʪʘ 
ʠʩʩʣʝʜʫʝʤʦʡ ʘʫʜʠʪʦʨʠʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʘʡʪ (http://digital-index.ru), ʠʥʬʦʨʤʠʨʫʶʱʠʡ 
ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʝʩʧʦʥʜʝʥʪʦʚ ʦ ʧʨʦʚʦʜʠʤʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʟʘʧʦʣʥʝʥʠʷ 
ʘʥʢʝʪʳ ʪʦʧ-ʤʝʥʝʜʞʤʝʥʪ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʠʜʝʪʴ ʫʨʦʚʝʥʴ ʮʠʬʨʦʚʠʟʘʮʠʠ ʩʚʦʝʡ 
ʦʨʛʘʥʠʟʘʮʠʠ (ʨʠʩ. 3).  

 
ʊʘʢ, ʝʩʣʠ ʪʦʣʴʢʦ 30% ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʘʶʪ ʥʘ ʦʩʥʦʚʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʦ ʧʨʝʜʧʨʠʷʪʠʝ ʠʤʝʝʪ 1-ʡ 
ʫʨʦʚʝʥʴ ʮʠʬʨʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ï çʃʦʢʘʣʴʥʘʷ ʮʠʬʨʦʚʠʟʘʮʠʷè.  

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 80% ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʀʂʊ, 
ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʚʪʦʨʦʡ ʫʨʦʚʝʥʴ ï çʏʘʩʪʠʯʥʘʷ ʮʠʬʨʦʚʠʟʘʮʠʷè.  
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ʋʨʦʚʝʥʴ 3 ï çʂʦʤʧʣʝʢʩʥʘʷ ʮʠʬʨʦʚʠʟʘʮʠʷè ï ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷʤ, ʢʦʪʦʨʳʝ 
ʧʝʨʝʚʝʣʠ 100% ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʀʂʊ.  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 
ʩ ʢʦʥʪʨʘʛʝʥʪʘʤʠ ʚ ʮʠʬʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʦʵʪʦʤʫ ʚ ʩʣʫʯʘʝ ʢʦʤʧʣʝʢʩʥʦʡ ʮʠʬʨʦʚʠʟʘʮʠʠ 
ʠʩʩʣʝʜʫʝʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 50% ʢʦʥʪʨʘʛʝʥʪʦʚ 
ʦʨʛʘʥʠʟʘʮʠʶ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ 4-ʤʫ ʫʨʦʚʥʶ ʮʠʬʨʦʚʠʟʘʮʠʠ ï çʋʤʥʘʷè ʦʨʛʘʥʠʟʘʮʠʷè.  

ʋʨʦʚʝʥʴ 5 ʘʚʪʦʨʘʤʠ ʥʘʟʚʘʥ ʢʘʢ çʎʠʬʨʦʚʘʷ ʵʢʦʩʠʩʪʝʤʘè ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ 
ʢʦʤʧʣʝʢʩʥʫʶ ʮʠʬʨʦʚʠʟʘʮʠʶ ʠ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 60ï100% 
ʢʦʥʪʨʘʛʝʥʪʦʚ.  

ʕʪʘʧ 3. ʆʧʨʝʜʝʣʠʚ ʪʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʝʝ ʤʝʥʝʜʞʤʝʥʪʫ 
ʧʨʝʜʩʪʦʠʪ ʟʘʜʫʤʘʪʴʩʷ ʦ ʨʘʟʨʘʙʦʪʢʝ ʠʣʠ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʩʪʨʘʪʝʛʠʠ ʮʠʬʨʦʚʠʟʘʮʠʠ. 
ʉʨʘʚʥʝʥʠʝ ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ ʩ ʮʝʣʝʚʳʤ ï ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʪʨʘʪʝʛʠʝʡ ʮʠʬʨʦʚʠʟʘʮʠʠ 
ʧʨʝʜʧʨʠʷʪʠʷ ï ʠʣʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤ (ʧʦ ʤʝʪʦʜʠʢʝ ï 100%-ʥʘʷ ʮʠʬʨʦʚʠʟʘʮʠʷ 
ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ) ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ ʦʪʩʪʘʚʘʥʠʷ ʚ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 
ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʠʭ ʫʩʪʨʘʥʠʪʴ. ʇʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ ʚʳʙʦʨʢʠ 
ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ ʚʠʜʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʭ ʨʘʟʤʝʨʫ (ʢʨʫʧʥʳʡ/ʩʨʝʜʥʠʡ/ʤʘʣʳʡ 
ʙʠʟʥʝʩ) ʠ ʨʝʛʠʦʥʫ ʤʦʛʫʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʡʪʠʥʛʠ (ʨʠʩ. 4):   

ʨʝʡʪʠʥʛ ʫʨʦʚʥʷ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʪʨʘʩʣʝʡ ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʨʝʛʠʦʥʘ, 
ʪʘʢ ʠ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ;   

ʨʝʡʪʠʥʛ ʫʨʦʚʥʷ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʩʝʛʤʝʥʪʝ çʤʠʢʨʦ ʠ ʤʘʣʳʡ ʙʠʟʥʝʩè ʢʘʢ ʥʘ  ʫʨʦʚʥʝ 
ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʨʝʛʠʦʥʘ, ʪʘʢ ʠ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ;   

ʨʝʡʪʠʥʛ ʫʨʦʚʥʷ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʩʝʛʤʝʥʪʝ çʩʨʝʜʥʠʡ ʙʠʟʥʝʩè ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʦ 
ʚʟʷʪʦʛʦ ʨʝʛʠʦʥʘ, ʪʘʢ ʠ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ; ʨʝʡʪʠʥʛ ʫʨʦʚʥʷ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʩʝʛʤʝʥʪʝ 
çʢʨʫʧʥʳʡ ʙʠʟʥʝʩè ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʨʝʛʠʦʥʘ, ʪʘʢ ʠ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ;  
ʨʝʡʪʠʥʛ ʫʨʦʚʥʷ ʮʠʬʨʦʚʠʟʘʮʠʠ ʨʝʛʠʦʥʦʚ. 

 



 
 

96 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʘʚʪʦʨʘʤʠ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʩʪʦʪʦʡ ʨʘʙʦʪʳ ʩ ʘʥʢʝʪʦʡ, ʤʘʣʳʤʠ ʟʘʪʨʘʪʘʤʠ ʚʨʝʤʝʥʠ ʥʘ ʟʘʧʦʣʥʝʥʠʝ 

(ʜʦ 30 ʤʠʥʫʪ), ʪʦʯʥʦʩʪʴʶ ʨʝʟʫʣʴʪʘʪʦʚ, ʪʘʢ ʢʘʢ ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʤʝʥʝʜʞʝʨʳ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʚʣʘʜʝʶʱʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʝʡ.  

ʈʘʩʩʤʦʪʨʝʥʥʘʷ ʤʝʪʦʜʠʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʦʙʦʙʱʝʥʥʫʶ ʦʮʝʥʢʫ ʩʪʝʧʝʥʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʪʨʘʩʣʠ ʚ ʮʝʣʦʤ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʟʤʝʨʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʠʟʘʮʠʠ, 

ʚʳʷʚʣʷʪʴ ʠ ʨʘʟʚʠʚʘʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʪʦʯʢʠ ʨʦʩʪʘ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʪʴ ʙʣʠʞʘʡʰʠʝ 

ʧʝʨʩʧʝʢʪʠʚʳ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʪ ʦʪʜʝʣʴʥʦʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʜʦ ʦʪʨʘʩʣʠ ʠ 

ʨʝʛʠʦʥʘ ʚ ʮʝʣʦʤ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʪʘʢʞʝ ʤʦʛʫʪ ʣʝʯʴ ʚ ʦʩʥʦʚʫ ʨʘʟʨʘʙʦʪʢʠ ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ ʠ 

ʧʨʦʝʢʪʦʚ ʧʦ ʨʘʟʚʠʪʠʶ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʧʦʜʜʝʨʞʢʝ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʭʦʜʝ ʨʘʟʚʠʪʠʷ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ.  
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ SWOT-ʘʥʘʣʠʟ ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ, ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʦʛʦ ʧʨʝʜʣʦʞʝʥʳ ʜʣʷ ʜʚʫʭ ʤʦʥʦʛʦʨʦʜʦʚ ʦʙʱʠʝ  ʧʨʠʦʨʠʪʝʪʥʳʝ 
ʥʘʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 
ʜʦʢʫʤʝʥʪʦʚ. ɺ ʩʪʘʪʴʝ ʪʘʢʞʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʶʪ ʚʳʛʦʜʥʦʝ 
ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ, ʜʦʩʪʘʪʦʯʥʦʝ ʥʘʣʠʯʠʝ ʪʨʫʜʦʚʳʭ ʠ ʧʨʠʨʦʜʥʳʭ 
ʨʝʩʫʨʩʦʚ, ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʘʣʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ 
ʧʦʣʠʪʠʢʠ. 

 
Annotation 

In the course of the research, the article presents a SWOT analysis in the form of a 
matrix, the results of which suggest common priority areas for two single-industry towns, which 
should be taken into account when developing strategic documents. The article also shows that 
the analyzed territories occupy a favorable geographical location, sufficient availability of labor 
and natural resources, and will contribute to the implementation of an effective socio-economic 
policy. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʥʦʛʦʨʦʜʘ, SWOT-ʘʥʘʣʠʟ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ 
ʨʘʟʚʠʪʠʝ, ɺʦʣʛʦʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ, ʩʠʣʴʥʳʝ (ʧʨʝʠʤʫʱʝʩʪʚʘ)  ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ 
(ʥʝʜʦʩʪʘʪʢʠ), ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʫʛʨʦʟʳ, ʤʘʣʳʝ ʛʦʨʦʜʘ 

Keywords: single-industry towns, SWOT analysis, socio-economic development, 
Volgograd region,, strong (advantages) and weaknesses( disadvantages), opportunities and 
threats, small cities 

ɺʦʣʛʦʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ ʠʤʝʝʪ ʚʳʛʦʜʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʷʚʣʷʷʩʴ 
ʛʣʘʚʥʳʤʠ ʚʦʨʦʪʘʤʠ ʥʘ ʶʛ ʈʦʩʩʠʠ ʩ ʚʳʭʦʜʦʤ ʥʘ ʀʨʘʥ, ʀʨʘʢ, ʂʘʚʢʘʟ ʠ ʂʘʟʘʭʩʪʘʥ. ɻʨʘʥʠʯʠʪ 
ʩ ʉʘʨʘʪʦʚʩʢʦʡ, ʈʦʩʪʦʚʩʢʦʡ, ɸʩʪʨʘʭʘʥʩʢʦʡ, ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʷʤʠ ʠ ʈʝʩʧʫʙʣʠʢʦʡ 
ʂʘʣʤʳʢʠʷ (ʈʦʩʩʠʷ), ʘ ʪʘʢʞʝ ʩ ʈʝʩʧʫʙʣʠʢʦʡ ʂʘʟʘʭʩʪʘʥ.  
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ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʩʬʦʨʤʠʨʦʚʘʥʘ ʤʥʦʛʦʦʪʨʘʩʣʝʚʘʷ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʨʷʜ ʦʪʨʘʩʣʝʡ ʢʦʪʦʨʦʡ ʦʙʣʘʜʘʝʪ ʚʥʫʪʨʝʥʥʠʤʠ ʨʝʟʝʨʚʘʤʠ, ʠʤʝʶʪʩʷ 
ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʦ ʜʘʥʥʳʤ ɺʦʣʛʦʛʨʘʜʩʪʘʪʘ, ʦʙʨʘʙʘʪʳʚʘʶʱʠʝ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘʥʠʤʘʶʪ ʙʦʣʝʝ 80,0% ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʦʙʲʝʤʝ. 

ʊʘʢʞʝ ʨʝʛʠʦʥ ʠʤʝʝʪ ʨʘʟʚʠʪʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʩʬʝʨʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʷʚʣʷʷʩʴ  
ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʝʣʴʩʢʦʭʦʟʧʨʦʜʫʢʮʠʠ ʚ ʈʦʩʩʠʠ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʭʦʜʷʪʩʷ ʜʚʘ ʤʦʥʦʛʦʨʦʜʘ: ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʛ 
ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ ʠ ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʛ ʛʦʨʦʜ ʌʨʦʣʦʚʦ ʩʦʛʣʘʩʥʦ ʨʘʩʧʦʨʷʞʝʥʠʷ 
ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ  ʦʪ 29.07.2014 N 1398-ʨ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʝʨʝʯʥʷ ʤʦʥʦʧʨʦʬʠʣʴʥʳʭ 
ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʤʦʥʦʛʦʨʦʜʦʚ)è. [3]. 

ʄʝʪʘʣʣʫʨʛʠʯʝʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʛʦʪʦʚʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 
ʠʟʜʝʣʠʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʛʦʨʦʜʩʢʦʛʦ  ʦʢʨʫʛʘ ʛʦʨʦʜ ʌʨʦʣʦʚʦ. ɺ 
ʤʦʥʦʛʦʨʦʜʝ ʧʨʦʞʠʚʘʝʪ ʦʢʦʣʦ 38,0 ʪʳʩ. ʯʝʣʦʚʝʢ. ʄʦʥʦʧʨʦʬʠʣʴʥʦʩʪʴ ʛ. ʌʨʦʣʦʚʦ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ 28,0 ʧʨʦʮʝʥʪʦʚ ʥʘʩʝʣʝʥʠʷ ʚ ʪʨʫʜʦʩʧʦʩʦʙʥʦʤ ʚʦʟʨʘʩʪʝ ʨʘʙʦʪʘʝʪ 
ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʥʝʬʪʝʜʦʙʳʯʠ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʟʘ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʦʡ;  ʘ ʪʘʢʞʝ 
ɿɸʆ çɺʦʣʛʘ-ʌʵʩʪè ʟʘʥʠʤʘʣʦ ʙʦʣʝʝ 80,0 % ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ ʚ ʫʢʘʟʘʥʥʦʤ ʚʳʰʝ 
ʚʠʜʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. [12]. 

ɻʦʨʦʜʩʢʦʡ ʦʢʨʫʛ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʞʠʪʝʣʝʡ  87,0 ʪʳʩ.ʯʝʣ. 
ʷʚʣʷʝʪʩʷ ʯʝʪʚʝʨʪʳʤ ʛʦʨʦʜʦʤ ʚ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ 
ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ  ʦʙʝʩʧʝʯʝʥ ʚʳʧʫʩʢ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ: ʮʝʤʝʥʪʘ, ʘʩʙʦʮʝʤʝʥʪʥʳʭ 
ʠʟʜʝʣʠʡ, ʩʠʣʠʢʘʪʥʦʛʦ ʢʠʨʧʠʯʘ), ʪʝʤ ʩʘʤʳʤ ʷʚʣʷʷʩʴ  ʦʩʥʦʚʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ  
ʧʨʦʜʫʢʮʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 
ʠʛʨʘʝʪ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʢʝ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ.   

ʇʨʦʠʟʚʦʜʩʪʚʦ ʮʝʤʝʥʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ɸʆ çʉʝʙʨʷʢʦʚʮʝʤʝʥʪè, ʘʩʙʦʮʝʤʝʥʪʥʳʝ 
ʠʟʜʝʣʠʷ ʚʳʧʫʩʢʘʶʪʩʷ ɸʆ çʉʂɸʀè. ʕʪʠ ʜʚʘ ʧʨʝʜʧʨʠʷʪʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʢʦʣʦ 70% ʦʙʲʝʤʘ 
ʚʳʧʫʩʢʘ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛ. ʄʠʭʘʡʣʦʚʢʘ. [11]. 

ʂʘʢ ʤʳ ʚʠʜʠʤ, ʵʢʦʥʦʤʠʢʘ ʜʚʫʭ ʤʦʥʦʧʨʦʬʠʣʴʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 
ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʚʠʩʠʤʘ ʦʪ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʨʝʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ 
ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʢʨʠʪʝʨʠʝʤ ʧʨʠ ʧʨʠʥʷʪʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʜʘʥʥʳʭ 
ʪʝʨʨʠʪʦʨʠʷʭ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʟʘʚʠʩʷʱʠʭ ʦʪ ʛʨʘʜʦʦʙʨʘʟʫʶʱʠʭ 
ʧʨʝʜʧʨʠʷʪʠʡ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʧʨʠʥʷʪʠʡ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 
ʨʝʰʝʥʠʡ ʧʦ ʚʳʨʘʙʦʪʢʝ ʥʘʧʨʘʚʣʝʥʠʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, 
ʥʘ ʥʘʰ ʚʟʛʣʷʜ, SWOT-ʘʥʘʣʠʟ ïʦʜʠʥ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 
ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʂʘʢ ʧʨʘʚʠʣʦ, SWOT-ʘʥʘʣʠʟ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʷʚʣʝʥʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ 
ʢʘʢ ʚʥʝʰʥʝʡ ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ 
ʪʝʨʨʠʪʦʨʠʠ, ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʢʦʪʦʨʳʭ ʧʦʤʦʞʝʪ ʚʳʷʚʠʪʴ ʧʦʪʝʥʮʠʘʣ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ  
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ʠ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʜʘʯʠ ʧʦ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ,  ʘ ʪʘʢʞʝ ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʪʨʝʘʛʠʨʦʚʘʪʴ 
ʥʘ ʚʦʟʤʦʞʥʳʝ ʫʛʨʦʟʳ ʠ ʨʠʩʢʠ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʦʢʫʤʝʥʪʳ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜ 
ʄʠʭʘʡʣʦʚʢʘ ʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜ ʌʨʦʣʦʚʦ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ, ʪʘʢʠʝ 
ʢʘʢ ʛʦʜʦʚʳʝ  ʦʪʯʝʪʳ ʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʦʣʦʞʝʥʠʠ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ, 
ʨʝʘʣʠʟʫʝʤʳʝ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʘ ʪʘʢʞʝ ʫʯʘʩʪʠʝ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ 
ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʬʝʜʝʨʘʣʴʥʳʭ ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤʘʭ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʜʘʥʥʳʝ  ɺʦʣʛʦʛʨʘʜʩʪʘʪʘ). 

ʅʘ ʪʝʨʨʠʪʦʨʠʷʭ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʨʝʘʣʠʟʫʶʪʩʷ 
ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʫʣʴʪʫʨʳ, ʩʧʦʨʪʘ, ʞʠʣʠʱʥʦ-
ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʪ.ʧ. ʄʫʥʠʮʠʧʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 
ʘʢʪʠʚʥʦ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʧʨʦʝʢʪʘʭ çʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳè ʠ 
çɹʝʟʦʧʘʩʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠè, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 
ʨʘʙʦʪʫ ʧʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ï ʩʢʚʝʨʳ, ʧʘʨʢʠ, ʤʝʩʪʘ ʦʪʜʳʭʘ 
ʛʦʨʦʞʘʥ, ʘ ʪʘʢʞʝ ʚʝʜʝʪʩʷ ʨʝʤʦʥʪ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʬʠʥʘʥʩʦʚʘʷ ʠ ʠʤʫʱʝʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ 
ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. 

ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʠʤʝʝʪ ʪʘʢʦʡ ʠʥʩʪʠʪʫʪ  ʢʘʢ 
ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʦʙʱʝʩʪʚʝʥʥʦʝ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ, ʵʪʦ ʦʜʥʘ ʠʟ ʬʦʨʤ ʠʥʠʮʠʘʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ 
ʥʘʩʝʣʝʥʠʷ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ   ʛʨʘʞʜʘʥʝ 
ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜ ʩʚʦʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʨʝʰʘʪʴ ʩʚʦʠ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʝ ʧʨʦʙʣʝʤʳ, 
ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʞʠʚʘʥʠʷ ʥʘ ʢʦʥʢʨʝʪʥʦʡ ʪʝʨʨʠʪʦʨʠʠ.  

ʀʟʫʯʠʚ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ, ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 
ʦʙʦʙʱʝʥʥʳʝ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʫʛʨʦʟʳ 
ʚ ʨʘʟʚʠʪʠʠ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ.     

 

ʊʘʙʣʠʮʘ 1 

SWOT-ʘʥʘʣʠʟ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʤʦʥʦʛʦʨʦʜʦʚ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 

 
 

ʇʨʝʠʤʫʱʝʩʪʚʘ  (ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ) 
 

 
ʅʝʜʦʩʪʘʪʢʠ (ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ) 

- ʫʜʦʙʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʠ ʪʨʘʥʩʧʦʨʪʥʦʝ 
ʧʦʣʦʞʝʥʠʝ (ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʧʝʨʝʩʝʢʘʝʪ 
ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʤʘʛʠʩʪʨʘʣʴ çʄʦʩʢʚʘ ï 
ɺʦʣʛʦʛʨʘʜè, ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʭʦʜʠʪ 
ʘʚʪʦʤʦʙʠʣʴʥʘʷ ʜʦʨʦʛʘ ʬʝʜʝʨʘʣʴʥʦʛʦ 
ʟʥʘʯʝʥʠʷ çʄʦʩʢʚʘ ï ɺʦʣʛʦʛʨʘʜè; 
- ʥʘʣʠʯʠʝ ʩʚʦʙʦʜʥʳʭ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ; 
- ʥʘʣʠʯʠʝ ʩʚʦʙʦʜʥʳʭ ʧʣʦʱʘʜʝʡ ʠ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʦʱʥʦʩʪʝʡ ʜʣʷ ʩʦʟʜʘʥʠʷ 

- ʫʜʘʣʝʥʥʦʩʪʴ ʦʪ ʦʙʣʘʩʪʥʦʛʦ ʮʝʥʪʨʘ; 
- ʥʝʜʦʩʪʘʪʦʢ ʢʘʜʨʦʚ ʨʷʜʘ ʨʘʙʦʯʠʭ 
ʧʨʦʬʝʩʩʠʡ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʢʘʜʨʦʚ; 
- ʦʪʪʦʢ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ; 
- ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ;  
- ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ 
ʨʳʥʢʝ ʪʨʫʜʘ; 
- ʠʟʥʦʩ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ  
ʬʦʥʜʦʚ ʦʙʲʝʢʪʦʚ ɾʂʍ; 
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ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ; 
- ʥʘʣʠʯʠʝ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ (ʤʝʣ, 
ʧʝʩʦʢ, ʛʣʠʥʘ, ʤʠʥʝʨʘʣʴʥʘʷ ʚʦʜʘ, ʨʫʜʘ); 
- ʥʘʣʠʯʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʠʭ ʦʢʨʫʛʦʚ  
ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʜʨʫʛʠʭ ʚʠʜʦʚ 
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 
ʩʘʤʦʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ; 
- ʨʝʘʣʠʟʘʮʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, 
ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 
ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ; 
- ʨʘʟʚʠʪʘʷ ʩʝʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 
ʫʯʨʝʞʜʝʥʠʡ (ʜʦʰʢʦʣʴʥʦʝ, ʦʙʱʝʝ, ʩʨʝʜʥʝ- 
ʩʧʝʮʠʘʣʴʥʦʝ, ʚʳʩʰʝʝ); 
- ʜʦʩʪʘʪʦʯʥʘʷ ʦʩʥʘʱʝʥʥʦʩʪʴ ʤʘʪʝʨʠʘʣʴʥʦ-
ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʫʯʨʝʞʜʝʥʠʡ 
ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ; 
- ʥʘʣʠʯʠʝ ʦʙʲʝʢʪʦʚ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ 
ʥʘʩʣʝʜʠʷ; 
- ʙʣʘʛʦʫʩʪʨʦʝʥʥʳʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʤʝʩʪʘ ʜʣʷ 
ʦʪʜʳʭʘ ʠ ʜʦʩʫʛʘ; 
 

- ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʦʩʥʘʱʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦʡ 
ʙʘʟʳ ʫʯʨʝʞʜʝʥʠʡ ʢʫʣʴʪʫʨʳ; 
- ʜʝʬʠʮʠʪ ʫʟʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʩʬʝʨʝ 
ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ; 
- ʫʩʪʘʨʝʚʰʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ 
ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʝʜʧʨʠʷʪʠʡ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; 
- ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʩʪʥʦʛʦ ʙʶʜʞʝʪʘ ʦʪ 
ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ (ʥʠʟʢʘʷ ʙʶʜʞʝʪʥʘʷ 
ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ)  

 
ɺʦʟʤʦʞʥʦʩʪʠ 

 

 
ʋʛʨʦʟʳ  

- ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ 
(ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʣʦʱʘʜʠ, ʧʨʠʨʦʜʥʳʝ 
ʨʝʩʫʨʩʳ) 
-ʧʦʜʜʝʨʞʢʘ ʤʦʥʦʛʦʨʦʜʦʚ ʦʜʠʥ ʠʟ 
ʧʨʠʦʨʠʪʝʪʦʚ ʨʘʙʦʪʳ ʦʨʛʘʥʦʚ ʬʝʜʝʨʘʣʴʥʦʡ 
ʚʣʘʩʪʠ; 
- ʫʯʘʩʪʠʝ ʚ ʬʝʜʝʨʘʣʴʥʳʭ ʮʝʣʝʚʳʭ 
ʧʨʦʛʨʘʤʤʘʭ; 
- ʮʝʣʝʚʘʷ ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ ʜʣʷ 
ʫʯʨʝʞʜʝʥʠʡ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 
ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ 
ʤʦʥʦʛʦʨʦʜʦʚ) 
- ʨʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘ 
- ʨʘʟʚʠʪʠʝ ʠ ʚʥʝʜʨʝʥʠʝ IT-ʪʝʭʥʦʣʦʛʠʡ ʚ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ; 
- ʨʘʟʚʠʪʠʝ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʟʘ ʩʯʝʪ 
ʧʨʠʤʝʥʝʥʠʷ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ 
ʪʝʭʥʦʣʦʛʠʡ;  
- ʧʨʠʚʣʝʯʝʥʠʝ ʠʥʚʝʩʪʦʨʦʚ ʟʘ ʩʯʝʪ 
ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʥʘʣʦʛʦʚʳʭ ʣʴʛʦʪ ʠ 
ʧʦʣʫʯʝʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʠ ʧʦ 
ʧʨʦʛʨʘʤʤʝ ʤʦʥʦʛʦʨʦʜʦʚ; 
- ʨʘʩʰʠʨʝʥʠʝ ʥʘʣʦʛʦʦʙʣʘʛʘʝʤʦʡ ʙʘʟʳ ʟʘ 
ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ 
 

- ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 
ʦʙʩʪʘʥʦʚʢʘ; 
- ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ (ʨʠʩʢʠ ʜʣʷ ʚʝʜʝʥʠʷ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ); 
- ʩʥʠʞʝʥʠʝ ʩʧʨʦʩʘ ʥʘʩʝʣʝʥʠʷ ʥʘ ʧʨʦʜʫʢʮʠʶ 
ʧʨʝʜʧʨʠʷʪʠʡ ʤʝʩʪʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 
ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʩʪʘʙʠʣʴʥʦʡ 
ʨʘʙʦʪʳ ʛʨʘʜʦʦʙʨʘʟʫʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ 
ʩʥʠʞʝʥʠʝ ʨʝʘʣʴʥʳʭ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ); 
- ʩʪʘʨʝʥʠʝ ʥʘʩʝʣʝʥʠʷ (ʧʦʚʳʰʝʥʠʝ ʩʨʝʜʥʝʛʦ 
ʚʦʟʨʘʩʪʘ); 
- ʨʦʩʪ ʪʘʨʠʬʦʚ ɾʂʍ (ʢʘʢ ʩʣʝʜʩʪʚʠʝ 
ʩʥʠʞʝʥʠʝ ʧʦʢʫʧʘʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ); 
- ʥʝʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ; 
- ʜʦʪʘʮʠʦʥʥʦʩʪʴ ʙʶʜʞʝʪʦʚ ʛʦʨʦʜʩʢʠʭ 
ʦʢʨʫʛʦʚ (ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʩʦʙʩʪʚʝʥʥʳʭ 
ʜʦʭʦʜʦʚ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘ ʚ ʦʙʱʠʭ ʜʦʭʦʜʘʭ) 
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ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʙʱʠʝ ʜʣʷ 

ʤʦʥʦʛʦʨʦʜʦʚ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ï ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʛ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ ʠ ʛʦʨʦʜʩʢʦʡ 

ʦʢʨʫʛ ʛʦʨʦʜ ʌʨʦʣʦʚʦ,  ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠʣʠ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ.  

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʩʨʝʜʠ ʦʩʥʦʚʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʥʘʧʨʘʚʣʝʥʳ 

ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ,  ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ:  

ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʠ 

ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʦʨʦʚ;  ʨʘʟʚʠʪʠʝ ʪʫʨʠʩʪʠʯʝʩʢʦʡ 

ʦʪʨʘʩʣʠ; ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʝʶʱʠʭʩʷ ʧʨʠʨʦʜʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʨʝʩʫʨʩʦʚ; ʧʦʜʜʝʨʞʢʘ ʨʘʟʚʠʪʠʷ ʤʘʣʳʭ ʬʦʨʤ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ;  ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʟʘʥʷʪʳʭ ʚ 

ʩʬʝʨʝ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ; ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤ ʩʦʮʠʘʣʴʥʦʡ 

ʧʦʣʠʪʠʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʦʜʜʝʨʞʢʫ ʪʘʣʘʥʪʣʠʚʦʡ ʤʦʣʦʜʝʞʠ, ʩʝʤʝʡ ʩ ʜʝʪʴʤʠ ʠ ʪ.ʜ; 

ʚʥʝʜʨʝʥʠʝ ʚ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʵʣʝʤʝʥʪʦʚ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ; ʨʘʩʰʠʨʝʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  IT-ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ  ʢʫʣʴʪʫʨʳ;  

ʧʨʠʚʣʝʯʝʥʠʝ ʘʢʪʠʚʥʳʭ ʞʠʪʝʣʝʡ ʛʦʨʦʜʩʢʠʭ ʦʢʨʫʛʦʚ ʢ ʨʝʰʝʥʠʶ ʚʦʧʨʦʩʦʚ ʤʝʩʪʥʦʛʦ 

ʟʥʘʯʝʥʠʷ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʣʘʥʦʚ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ SWOT-ʘʥʘʣʠʟ, ʢʦʪʦʨʳʡ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ ʩʝʙʷ ʜʝʡʩʪʚʝʥʥʳʤ 

ʤʝʭʘʥʠʟʤʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ.  
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ʉʝʙʨʷʢʦʚʩʢʠʡ ʬʠʣʠʘʣ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
 

ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʢʪʫʘʣʴʥʦʡ ʪʝʤʝ, ʩʚʷʟʘʥʥʦʡ ʩ ʨʘʟʚʠʪʠʝʤ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ 

ʚ ʈʦʩʩʠʠ. ʈʘʩʩʤʦʪʨʝʥʘ ʨʦʣʴ ʛʦʩʫʜʘʨʩʪʚʘ, ʮʝʣʠ ʠ ʟʘʜʘʯʠ. ɺʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʤʝʨʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʚ ʩʬʝʨʝ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ. ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ 

ʣʠʜʠʨʫʶʱʠʭ ʙʘʥʢʦʚ ʠ ʠʭ ʧʨʝʜʣʘʛʘʝʤʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʩʬʝʨʝ ʠʧʦʪʝʢʠ.  

Abstract 

The article is devoted to a topical topic related to the development of mortgage lending in 

Russia. The role of the state, goals and objectives are considered. The main measures of state 



 
 

103 

support in the field of mortgage lending are identified. The comparison of leading banks and 

their offered products in the field of mortgage is made. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʧʦʪʝʢʘ, ʠʧʦʪʝʯʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ, ʙʘʥʢʠ, ʣʴʛʦʪʥʳʝ ʧʨʦʛʨʘʤʤʳ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ.  

Keywords: mortgage, mortgage lending, banks, preferential programs, government policy. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʜʠʢʪʦʚʘʥʘ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʠ ʟʘʜʘʯ 

ʛʦʩʫʜʘʨʩʪʚʘ ï ʨʝʰʝʥʠʝʤ ʞʠʣʠʱʥʦʛʦ ʚʦʧʨʦʩʘ ʛʨʘʞʜʘʥ ʩʪʨʘʥʳ. ɼʦʩʪʫʧʥʦʩʪʴ ʞʠʣʴʷ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ. ʈʦʣʴ ʛʦʩʫʜʘʨʩʪʚʘ ʚ 

ʨʘʟʚʠʪʠʠ ʠ ʩʪʘʥʦʚʣʝʥʠʠ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʥʝʦʩʧʦʨʠʤʦ ʚʝʣʠʢʘ. ʅʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ 

ʠʩʪʦʨʠʠ ʦʥʘ ʥʦʩʠʣʘ ʢʘʢ ʧʦʟʠʪʠʚʥʳʡ, ʪʘʢ ʠ ʥʝʛʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ. ʉ 1754 ʛʦʜʘ ʚ ʈʦʩʩʠʠ 

ʦʬʠʮʠʘʣʴʥʦ ʙʳʣʦ ʜʘʥʦ ʥʘʯʘʣʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʧʦʜ ʟʘʣʦʛ. ɿʘ ʦʪʩʫʪʩʪʚʠʝʤ ʦʧʳʪʘ 

ʥʦʚʦʚʚʝʜʝʥʠʝ ʥʝ ʜʘʣʦ ʦʞʠʜʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʦ ʙʶʜʞʝʪ ʩʪʨʘʥʳ. 

ʅʝʦʜʥʦʢʨʘʪʥʦ ʠʧʦʪʝʯʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʟʘʧʨʝʱʘʣʦʩʴ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʣʠʷʣʦ ʥʘ ʪʝʤʧʳ ʝʛʦ ʨʘʟʚʠʪʠʷ. ʉʪʘʥʦʚʣʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ 

ʥʘʯʘʣʦʩʴ ʚ 90-ʭ ʛʛ. ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʚʝʜʝʥʠʷ ʠʧʦʪʝʯʥʦʡ ʧʦʣʠʪʠʢʠ, 

ʩʦʟʜʘʥʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ.  

ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʠʧʦʪʝʢʠ ʤʝʩʪʦ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʩʠʩʪʝʤʝ ʠʧʦʪʝʯʥʦʛʦ 

ʢʨʝʜʠʪʦʚʘʥʠʷ ʧʨʝʪʝʨʧʝʚʘʣʦ ʠʟʤʝʥʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʦʩʫʜʘʨʩʪʚʦ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʠʧʦʪʝʯʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʧʨʦʚʦʜʠʪ ʠʧʦʪʝʯʥʫʶ ʧʦʣʠʪʠʢʫ, ʘ 

ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʥʘʩʝʣʝʥʠʷ ʧʨʠ ʧʨʠʦʙʨʝʪʝʥʠʠ ʞʠʣʴʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʜʝʡʩʪʚʫʝʪ ʬʝʜʝʨʘʣʴʥʳʡ ʧʨʦʝʢʪ çʀʧʦʪʝʢʘè, 

ʫʪʚʝʨʞʜʸʥʥʳʡ ʧʨʦʪʦʢʦʣʦʤ ʟʘʩʝʜʘʥʠʷ ʧʨʦʝʢʪʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʥʘʮʠʦʥʘʣʴʥʦʤʫ ʧʨʦʝʢʪʫ 

çɾʠʣʴʸ ʠ ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘè ʦʪ 21 ʜʝʢʘʙʨʷ 2018 ʛʦʜʘ ˉ 3. ʎʝʣʝʚʳʤ ʦʨʠʝʥʪʠʨʦʤ ʜʣʷ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʀʧʦʪʝʢʘè ʩʣʫʞʠʪ ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ɺ.ɺ.ʇʫʪʠʥʘ ʦʪ 7 ʤʘʷ 2018 ʛʦʜʘ ˉ 204 çʆ ʥʘʮʠʦʥʘʣʴʥʳʭ ʮʝʣʷʭ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ 

ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2024 ʛʦʜʘè, ʚ ʢʦʪʦʨʦʤ ʥʘʤʝʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʚ ʩʬʝʨʝ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ: 

- ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʳʤ ʞʠʣʴʸʤ ʩʝʤʝʡ ʩʦ ʩʨʝʜʥʠʤ ʜʦʩʪʘʪʢʦʤ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʦʟʜʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʧʨʠʦʙʨʝʪʝʥʠʷ (ʩʪʨʦʠʪʝʣʴʩʪʚʘ) ʠʤʠ ʞʠʣʴʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʘ, ʩʪʘʚʢʘ ʧʦ ʢʦʪʦʨʦʤʫ ʜʦʣʞʥʘ ʙʳʪʴ ʤʝʥʝʝ 8 ʧʨʦʮʝʥʪʦʚ;  

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʠʧʦʪʝʯʥʳʭ ʮʝʥʥʳʭ ʙʫʤʘʛ ʠ ʧʦʵʪʘʧʥʦʛʦ ʧʝʨʝʭʦʜʘ ʦʪ 

ʧʨʠʚʣʝʯʝʥʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʜʦʣʝʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ ʠ 
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ʠʥʳʭ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʢ ʜʨʫʛʠʤ ʬʦʨʤʘʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʞʠʣʠʱʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʟʘʱʠʪʫ ʧʨʘʚ ʛʨʘʞʜʘʥ ʠ ʩʥʠʞʝʥʠʝ ʨʠʩʢʦʚ ʜʣʷ ʥʠʭ; 

- ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʠʪʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦʨʦʞʥʦʡ ʩʝʪʠ, ʚʢʣʶʯʘʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ ʠʧʦʪʝʢʠ, ʢʦʥʪʨʘʢʪʦʚ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʥʘʠʣʫʯʰʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ. 

ʎʝʣʴ ʬʝʜʝʨʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʀʧʦʪʝʢʘè ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 

ʧʨʠʦʙʨʝʪʝʥʠʷ (ʩʪʨʦʠʪʝʣʴʩʪʚʘ) ʛʨʘʞʜʘʥʘʤʠ ʞʠʣʴʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʘ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʧʣʘʥʠʨʫʝʪʩʷ ʧʦʥʠʟʠʪʴ ʩʨʝʜʥʶʶ ʩʪʘʚʢʫ ʧʦ ʠʧʦʪʝʯʥʦʤʫ ʢʨʝʜʠʪʫ ʢ 2024 

ʛʦʜʫ, ʟʘ ʩʯʝʪ:  

¶ ʧʦʚʳʰʝʥʠʷ ʣʠʢʚʠʜʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʷ ʢʨʝʜʠʪʥʦʛʦ ʨʠʩʢʘ ʜʣʷ ʙʘʥʢʦʚ;  

¶ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʬʠʥʘʥʩʠʨʦʚʘʥʠʶ ʢʨʝʜʠʪʦʚ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ 

ʞʠʣʴʷ ʥʘ ʧʝʨʚʠʯʥʦʤ ʨʳʥʢʝ; 

¶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʨʳʥʢʘ ʠʧʦʪʝʯʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ. 

ʌʝʜʝʨʘʣʴʥʳʤ ʧʨʦʝʢʪʦʤ çʀʧʦʪʝʢʘè ʪʘʢʞʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ:  

¶ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ çʦʙʤʘʥʫʪʳʭ ʜʦʣʴʱʠʢʦʚè ʟʘ ʩʯʸʪ ʤʝʭʘʥʠʟʤʘ ʵʩʢʨʦʫ-ʩʯʝʪʦʚ; 

¶ ʧʝʨʝʚʦʜ ʨʳʥʢʘ ʠʧʦʪʝʢʠ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʬʦʨʤʘʪ; 

¶ ʧʝʨʝʭʦʜ ʥʘ ʧʨʦʝʢʪʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ ʩʯʝʪʘ ʵʩʢʨʦʫ; 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʠʢʚʠʜʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʛʦ ʨʳʥʢʘ ʠʧʦʪʝʯʥʳʭ 

ʮʝʥʥʳʭ ʙʫʤʘʛ. 

ʌʝʜʝʨʘʣʴʥʳʡ ʧʨʦʝʢʪ çʀʧʦʪʝʢʘè ʚʢʣʶʯʝʥ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 30 ʜʝʢʘʙʨʷ 2017 ʛʦʜʘ ˉ 1710 çʆʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʳʤ ʠ 

ʢʦʤʬʦʨʪʥʳʤ ʞʠʣʴʝʤ ʠ ʢʦʤʤʫʥʘʣʴʥʳʤʠ ʫʩʣʫʛʘʤʠ ʛʨʘʞʜʘʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, 

ʫʪʚʝʨʞʜʝʥʥʫʶ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺ ʜʘʥʥʫʶ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʪʘʢʞʝ ʚʭʦʜʷʪ:  

1) ʄʝʨʦʧʨʠʷʪʠʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʌʠʥʘʥʩʦʚʘʷ ʧʦʜʜʝʨʞʢʘ ʩʝʤʝʡ ʧʨʠ ʨʦʞʜʝʥʠʠ 

ʜʝʪʝʡè, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʠʧʦʪʝʯʥʳʝ ʢʨʝʜʠʪʳ (ʟʘʡʤʳ) ʩʝʤʴʷʤ, ʠʤʝʶʱʠʤ 2 ʠ ʙʦʣʝʝ ʜʝʪʝʡ, ʧʦ 

ʩʪʘʚʢʝ 6% ʛʦʜʦʚʳʭ; 

2) ʇʨʠʦʨʠʪʝʪʥʳʡ ʧʨʦʝʢʪ çʀʧʦʪʝʢʘ ʠ ʘʨʝʥʜʥʦʝ ʞʠʣʴʝè, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʫʣʫʯʰʝʥʠʝ 

ʞʠʣʠʱʥʳʭ ʫʩʣʦʚʠʡ ʛʨʘʞʜʘʥ ʈʦʩʩʠʠ ʧʫʪʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʠʭ ʪʝʤʧʦʚ ʚʚʦʜʘ 

ʞʠʣʴʷ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ, ʧʨʦʝʢʪʦʚ ʠ ʧʦʩʪʘʥʦʚʣʝʥʠʡ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʤʝʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ. ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʤʝʨʳ 
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ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʚ ʩʬʝʨʝ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ (ʪʘʙʣ.1).  ʇʨʠʚʝʜʸʥʥʳʡ 

ʩʧʠʩʦʢ ʤʝʨ ʛʦʩʧʦʜʜʝʨʞʢʠ ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʯʝʨʧʳʚʘʶʱʠʤ.  

ʊʘʙʣʠʮʘ 1 

ʆʩʥʦʚʥʳʝ ʤʝʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʚ ʩʬʝʨʝ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠ  ̫

ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ɻʦʩʧʦʜʜʝʨʞʢʘ 

ʦʪ 30 ʜʝʢʘʙʨʷ 2017 ʛ. ˉ 1711 çʆʙ 
ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 
ʩʫʙʩʠʜʠʡ ʠʟ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ 
ʨʦʩʩʠʡʩʢʠʤ ʢʨʝʜʠʪʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʠ 
ʘʢʮʠʦʥʝʨʥʦʤʫ ʦʙʱʝʩʪʚʫ çɸʛʝʥʪʩʪʚʦ 
ʠʧʦʪʝʯʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷè ʥʘ 
ʚʦʟʤʝʱʝʥʠʝ ʥʝʜʦʧʦʣʫʯʝʥʥʳʭ ʜʦʭʦʜʦʚ ʧʦ 
ʚʳʜʘʥʥʳʤ (ʧʨʠʦʙʨʝʪʝʥʥʳʤ) ʞʠʣʠʱʥʳʤ 
(ʠʧʦʪʝʯʥʳʤ) ʢʨʝʜʠʪʘʤ (ʟʘʡʤʘʤ), 
ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤ ʛʨʘʞʜʘʥʘʤ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ, ʠʤʝʶʱʠʤ ʜʝʪʝʡè 

ʉʪʘʚʢʘ ʧʦ ʠʧʦʪʝʯʥʦʤʫ ʢʨʝʜʠʪʫ 6% ʜʣʷ ʩʝʤʝʡ 
ʩ 2 ʠ ʙʦʣʝʝ ʜʝʪʴʤʠ ʠʣʠ ʩ ʨʝʙʝʥʢʦʤ-
ʠʥʚʘʣʠʜʦʤ. 

ʆʪ 30 ʥʦʷʙʨʷ 2019 ʛ. ˉ 1567 çʆʙ 
ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 
ʩʫʙʩʠʜʠʡ ʠʟ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ 
ʨʦʩʩʠʡʩʢʠʤ ʢʨʝʜʠʪʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʠ 
ʘʢʮʠʦʥʝʨʥʦʤʫ ʦʙʱʝʩʪʚʫ çɼʆʄ.ʈʌè ʥʘ 
ʚʦʟʤʝʱʝʥʠʝ ʥʝʜʦʧʦʣʫʯʝʥʥʳʭ ʜʦʭʦʜʦʚ ʧʦ 
ʚʳʜʘʥʥʳʤ (ʧʨʠʦʙʨʝʪʝʥʥʳʤ) ʞʠʣʠʱʥʳʤ 
(ʠʧʦʪʝʯʥʳʤ) ʢʨʝʜʠʪʘʤ (ʟʘʡʤʘʤ), 
ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤ ʛʨʘʞʜʘʥʘʤ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 
(ʧʨʠʦʙʨʝʪʝʥʠʝ) ʞʠʣʦʛʦ ʧʦʤʝʱʝʥʠʷ 
(ʞʠʣʦʛʦ ʜʦʤʘ) ʥʘ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ 
(ʩʝʣʴʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʷʭ)è 

ɼʣʷ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ (ʩʝʣʴʩʢʠʭ 
ʘʛʣʦʤʝʨʘʮʠʡ). ʇʨʦʮʝʥʪʥʘʷ ʩʪʘʚʢʘ ʧʦ 
ʣʴʛʦʪʥʦʤʫ ʠʧʦʪʝʯʥʦʤʫ ʢʨʝʜʠʪʫ (ʟʘʡʤʫ) ʥʝ 
ʤʝʥʝʝ 0,1% ʠ ʥʝ ʙʦʣʝʝ 3% ʛʦʜʦʚʳʭ. 
ʈʘʟʤʝʨ ʢʨʝʜʠʪʘ (ʟʘʡʤʘ):  

 ʜʦ 3 ʤʣʥ. ʨʫʙʣʝʡ ʜʣʷ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ 
(ʩʝʣʴʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ) ʩʫʙʲʝʢʪʦʚ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 
ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʩʫʙʲʝʢʪʦʚ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ 
ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ;  

 ʜʦ 5 ʤʣʥ. ʨʫʙʣʝʡ ʜʣʷ ʞʠʣʳʭ ʩʝʣʴʩʢʠʭ 
ʪʝʨʨʠʪʦʨʠʡ (ʩʝʣʴʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ) 
ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʩʫʙʲʝʢʪʦʚ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ 
ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ; 

ʦʪ 7 ʜʝʢʘʙʨʷ 2019 ʛ. ˉ 1609 çʆʙ 
ʫʪʚʝʨʞʜʝʥʠʠ ʫʩʣʦʚʠʡ ʧʨʦʛʨʘʤʤʳ 
çɼʘʣʴʥʝʚʦʩʪʦʯʥʘʷ ʠʧʦʪʝʢʘè ʠ ʚʥʝʩʝʥʠʠ 
ʠʟʤʝʥʝʥʠʡ ʚ ʨʘʩʧʦʨʷʞʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 2 ʩʝʥʪʷʙʨʷ 2015 
ʛ. ˉ 1713-ʨè 

ʉʪʘʚʢʘ 2% ʛʦʜʦʚʳʭ.  
ʈʘʟʤʝʨ ʢʨʝʜʠʪʘ ʥʝ ʙʦʣʝʝ 6 ʤʣʥ. ʨʫʙʣʝʡ, ʥʝ 
ʙʦʣʝʝ 80% ʩʪʦʠʤʦʩʪʠ ʧʨʠʦʙʨʝʪʘʝʤʦʛʦ 
(ʩʪʨʦʷʱʝʛʦʩʷ) ʞʠʣʦʛʦ ʧʦʤʝʱʝʥʠʷ, ʣʠʙʦ 
ʩʪʦʠʤʦʩʪʠ ʧʨʠʦʙʨʝʪʘʝʤʦʛʦ ʞʠʣʦʛʦ 
ʧʦʤʝʱʝʥʠʷ ʩ ʟʝʤʝʣʴʥʳʤ ʫʯʘʩʪʢʦʤ, ʣʠʙʦ 
ʩʪʦʠʤʦʩʪʠ ʩʪʨʦʷʱʝʛʦʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 
ʞʠʣʦʛʦ ʜʦʤʘ ʥʘ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ, ʣʠʙʦ 
ʩʪʦʠʤʦʩʪʠ ʧʨʠʦʙʨʝʪʘʝʤʦʛʦ ʟʝʤʝʣʴʥʦʛʦ 
ʫʯʘʩʪʢʘ ʠ ʩʪʨʦʷʱʝʛʦʩʷ ʥʘ ʥʝʤ 
ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ.  
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ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ɻʦʩʧʦʜʜʝʨʞʢʘ 

ʉʨʦʢ ʢʨʝʜʠʪʘ ï ʥʝ ʙʦʣʝʝ 20 ʣʝʪ.  
ɿʘʝʤʱʠʢʘʤʠ ʤʦʛʫʪ ʩʪʘʪʴ: ʩʫʧʨʫʛʠ, ʚʦʟʨʘʩʪ 
ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 35 ʣʝʪ; ʨʦʜʠʪʝʣʴ ʚ 
ʚʦʟʨʘʩʪʝ ʜʦ 35 ʣʝʪ ʩ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʤ 
ʨʝʙʝʥʢʦʤ; ʚʣʘʜʝʣʝʮ çʜʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ 
ʛʝʢʪʘʨʘè. 

ʆʪ 20 ʘʧʨʝʣʷ 2015 ʛ. ˉ 373 çʆʙ ʦʩʥʦʚʥʳʭ 
ʫʩʣʦʚʠʷʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʧʦʤʦʱʠ 
ʦʪʜʝʣʴʥʳʤ ʢʘʪʝʛʦʨʠʷʤ ʟʘʝʤʱʠʢʦʚ ʧʦ 
ʠʧʦʪʝʯʥʳʤ ʞʠʣʠʱʥʳʤ ʢʨʝʜʠʪʘʤ (ʟʘʡʤʘʤ), 
ʦʢʘʟʘʚʰʠʭʩʷ ʚ ʩʣʦʞʥʦʡ ʬʠʥʘʥʩʦʚʦʡ 
ʩʠʪʫʘʮʠʠ, ʠ ʫʚʝʣʠʯʝʥʠʠ ʫʩʪʘʚʥʦʛʦ 
ʢʘʧʠʪʘʣʘ ʘʢʮʠʦʥʝʨʥʦʛʦ ʦʙʱʝʩʪʚʘ 
çɼʆʄ.ʈʌèè 

ʂʘʪʝʛʦʨʠʠ ʟʘʸʤʱʠʢʦʚ: ʠʤʝʶʱʠʝ 
ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʜʝʪʝʡ ʠʣʠ ʷʚʣʷʶʱʠʝʩʷ 
ʦʧʝʢʫʥʘʤʠ (ʧʦʧʝʯʠʪʝʣʷʤʠ) 
ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʜʝʪʝʡ; ʠʥʚʘʣʠʜʳ ʠʣʠ 
ʠʤʝʶʱʠʝ ʜʝʪʝʡ-ʠʥʚʘʣʠʜʦʚ; ʚʝʪʝʨʘʥʳ ʙʦʝʚʳʭ 
ʜʝʡʩʪʚʠʡ; ʛʨʘʞʜʘʥʝ, ʥʘ ʠʞʜʠʚʝʥʠʠ ʢʦʪʦʨʳʭ 
ʥʘʭʦʜʷʪʩʷ ʣʠʮʘ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 24 ʣʝʪ, 
ʷʚʣʷʶʱʠʝʩʷ ʫʯʘʱʠʤʠʩʷ, ʩʪʫʜʝʥʪʘʤʠ 
(ʢʫʨʩʘʥʪʘʤʠ), ʘʩʧʠʨʘʥʪʘʤʠ, ʘʜʲʶʥʢʪʘʤʠ, 
ʦʨʜʠʥʘʪʦʨʘʤʠ, ʘʩʩʠʩʪʝʥʪʘʤʠ-ʩʪʘʞʝʨʘʤʠ, 
ʠʥʪʝʨʥʘʤʠ ʠ ʦʙʫʯʘʶʱʠʝʩʷ ʧʦ ʦʯʥʦʡ ʬʦʨʤʝ 
ʦʙʫʯʝʥʠʷ.  
ʉʨʝʜʥʝʤʝʩʷʯʥʳʡ ʩʦʚʦʢʫʧʥʳʡ ʜʦʭʦʜ ʩʝʤʴʠ 
ʟʘʝʤʱʠʢʘ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʟʘ 3 ʤʝʩʷʮʘ, 
ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʜʘʪʝ ʧʦʜʘʯʠ ʟʘʷʚʣʝʥʠʷ ʦ 
ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ, ʧʦʩʣʝ ʚʳʯʝʪʘ ʨʘʟʤʝʨʘ 
ʧʣʘʥʦʚʦʛʦ ʝʞʝʤʝʩʷʯʥʦʛʦ ʧʣʘʪʝʞʘ ʧʦ ʢʨʝʜʠʪʫ 
(ʟʘʡʤʫ), ʥʝ ʧʨʝʚʳʰʘʝʪ ʥʘ ʢʘʞʜʦʛʦ ʯʣʝʥʘ 
ʩʝʤʴʠ ʟʘʝʤʱʠʢʘ ʜʚʫʢʨʘʪʥʦʡ ʚʝʣʠʯʠʥʳ 
ʧʨʦʞʠʪʦʯʥʦʛʦ ʤʠʥʠʤʫʤʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ 
ʩʫʙʲʝʢʪʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʦʪ 30 ʜʝʢʘʙʨʷ 2017 ʛ. ˉ 1710 çʆʙ 
ʫʪʚʝʨʞʜʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çʆʙʝʩʧʝʯʝʥʠʝ 
ʜʦʩʪʫʧʥʳʤ ʠ ʢʦʤʬʦʨʪʥʳʤ ʞʠʣʴʝʤ ʠ 
ʢʦʤʤʫʥʘʣʴʥʳʤʠ ʫʩʣʫʛʘʤʠ ʛʨʘʞʜʘʥ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠèè 

ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʫʙʩʠʜʠʡ ʤʦʣʦʜʳʤ ʩʝʤʴʷʤ. 
ʈʘʟʤʝʨ ʩʫʙʩʠʜʠʡ, ʫʩʣʦʚʠʷ ʫʯʘʩʪʠʷ ʚ 
ʧʨʦʛʨʘʤʤʝ ʠ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʚʳʧʣʘʪʳ 
ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ.  
ʇʨʝʜʫʩʤʦʪʨʝʥʳ ʢʦʤʧʝʥʩʘʮʠʠ ʜʣʷ ʤʦʣʦʜʳʭ 
ʩʝʤʝʡ ʩ ʜʝʪʴʤʠ ʚ ʨʘʟʤʝʨʝ 35% ʦʪ ʩʪʦʠʤʦʩʪʠ 
ʢʚʘʨʪʠʨʳ, ʙʝʟ ʜʝʪʝʡ ï 30%. ʉʫʧʨʫʛʠ ʥʝ 
ʜʦʣʞʥʳ ʙʳʪʴ ʩʪʘʨʰʝ 35 ʣʝʪ. ʇʨʠʦʨʠʪʝʪʥʦʝ 
ʧʨʘʚʦ ʧʨʝʜʦʩʪʘʚʣʝʥʦ ʤʥʦʛʦʜʝʪʥʳʤ ʩʝʤʴʷʤ. 
ɺʳʧʣʘʪʳ ʜʦʩʪʫʧʥʳ ʚ 83 ʨʝʛʠʦʥʘʭ. 

ʆʪ 27 ʷʥʚʘʨʷ 2009 ʛ. ˉ 63 çʆ 
ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʬʝʜʝʨʘʣʴʥʳʤ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʛʨʘʞʜʘʥʩʢʠʤ ʩʣʫʞʘʱʠʤ 
ʝʜʠʥʦʚʨʝʤʝʥʥʦʡ ʩʫʙʩʠʜʠʠ ʥʘ 
ʧʨʠʦʙʨʝʪʝʥʠʝ ʞʠʣʦʛʦ ʧʦʤʝʱʝʥʠʷè 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʫʙʩʠʜʠʷ ʛʨʘʞʜʘʥʩʢʠʤ 
ʩʣʫʞʘʱʠʤ ʜʣʷ ʨʝʰʝʥʠʷ ʞʠʣʠʱʥʳʭ ʧʨʦʙʣʝʤ. 
ʇʨʝʜʫʩʤʦʪʨʝʥʦ ʤʥʦʛʦ ʫʩʣʦʚʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ 
ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʝʜʠʥʦʚʨʝʤʝʥʥʦʡ ʩʫʙʩʠʜʠʠ. 
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ɻʦʩʫʜʘʨʩʪʚʦ ʩʪʨʝʤʠʪʴʩʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʠʩʪʝʤʫ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ, 

ʩʜʝʣʘʪʴ ʝʸ ʙʦʣʝʝ ʦʪʢʨʳʪʦʡ ʠ ʧʦʥʷʪʥʦʡ, ʫʚʝʣʠʯʠʪʴ ʩʧʨʦʩ ʠ ʧʨʝʜʣʦʞʝʥʠʝ ʥʘ ʨʳʥʢʝ 

ʥʝʜʚʠʞʠʤʦʩʪʠ, ʦʙʝʩʧʝʯʠʪʴ ʧʨʠʪʦʢ ʜʦʣʛʦʩʨʦʯʥʳʭ ʠʥʚʝʩʪʠʮʠʡ. ʇʨʠʦʨʠʪʝʪʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʳʤ ʞʠʣʴʸʤ ʩʝʤʝʡ ʩʦ ʩʨʝʜʥʠʤ ʜʦʩʪʘʪʢʦʤ ʟʘ 

ʩʯʸʪ ʩʥʠʞʝʥʠʷ ʧʨʦʮʝʥʪʥʳʭ ʩʪʘʚʦʢ ʧʦ ʠʧʦʪʝʯʥʳʤ ʢʨʝʜʠʪʘʤ.  

ɺʩʝ ʙʘʥʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ: 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʯʘʩʪʥʳʝ ʙʘʥʢʠ. ʇʨʠ ʧʦʤʦʱʠ ʙʘʥʢʦʚʩʢʠʭ ʩʪʨʫʢʪʫʨ ʛʦʩʫʜʘʨʩʪʚʦ 

ʨʝʘʣʠʟʦʚʳʚʘʝʪ ʠʧʦʪʝʯʥʫʶ ʧʦʣʠʪʠʢʫ, ʢʘʢ ʩʢʘʟʘʥʦ ʚʳʰʝ. ɹʘʥʢʦʚ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ 

ʫʯʘʩʪʠʝʤ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 26, ʩʨʝʜʠ ʥʠʭ ʝʩʪʴ ʙʘʥʢʠ ʢʦʩʚʝʥʥʦ, ʯʘʩʪʠʯʥʦ ʠ ʧʦʣʥʦʩʪʴʶ 

ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʛʦʩʫʜʘʨʩʪʚʫ. ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʙʘʥʢʠ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʌʝʜʝʨʘʣʴʥʦʤʫ ʘʛʝʥʪʩʪʚʫ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠʤʫʱʝʩʪʚʦʤ 

(ʈʦʩʠʤʫʱʝʩʪʚʫ) ʠ ʄʠʥʠʩʪʝʨʩʪʚʫ ʬʠʥʘʥʩʦʚ. 

ʊʘʙʣʠʮʘ 2 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʙʘʥʢʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʈʦʩʠʤʫʱʝʩʪʚʫ ʠ ʄʠʥʠʩʪʝʨʩʪʚʫ ʬʠʥʘʥʩʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʙʘʥʢʘ ɼʦʣʷ ʫʯʘʩʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ, % 
ʈʦʩʩʝʣʴʭʦʟʙʘʥʢ 100 (ʈʦʩʠʤʫʱʝʩʪʚʦ) 
ʈʦʩʩʠʡʩʢʠʡ ʅʘʮʠʦʥʘʣʴʥʳʡ ʂʦʤʤʝʨʯʝʩʢʠʡ ɹʘʥʢ 100 (ʈʦʩʠʤʫʱʝʩʪʚʦ) 
ɸʆ çɼʆʄ.ʈʌè 100 (ʈʦʩʠʤʫʱʝʩʪʚʦ) 
ʉʙʝʨʙʘʥʢ 52,32 (ʄʠʥʠʩʪʝʨʩʪʚʦ ʬʠʥʘʥʩʦʚ ʈʌ) 
ɺʊɹ (ʇɸʆ) 60,93 (ʈʦʩʠʤʫʱʝʩʪʚʦ) 

ɺʩʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʙʘʥʢʠ ʠʟ ʪʘʙʣʠʮʳ 2 ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʠʧʦʪʝʯʥʳʝ ʢʨʝʜʠʪʳ. 

ʉʨʘʚʥʠʤ ʫʩʣʦʚʠʷ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ (ʪʘʙʣ. 3). ɼʘʥʥʳʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʴʤʸʤ ʩ 

ʦʬʠʮʠʘʣʴʥʳʭ ʩʘʡʪʦʚ ʙʘʥʢʦʚ.  

ʊʘʙʣʠʮʘ 3 

ʀʧʦʪʝʯʥʳʝ ʧʨʦʛʨʘʤʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʙʘʥʢʦʚ 

ʀʧʦʪʝʯʥʳʝ ʧʨʦʛʨʘʤʤʳ 

ʋʩʣʦʚʠʷ 

ʉʪʘʚʢʘ,% ʉʨʦʢ, 
ʣʝʪ 

ʉʫʤʤʘ, 
ʤʣʥ. 

ʨʫʙʣʝʡ 
ʈʦʩʩʝʣʴʭʦʟʙʘʥʢ 

ʉʝʣʴʩʢʘʷ ʠʧʦʪʝʢʘ ʆʪ 2.7 ɼʦ 25  ʜʦ 5 
ɼʘʣʴʥʝʚʦʩʪʦʯʥʘʷ ʠʧʦʪʝʢʘ ʆʪ 1.7 ɼʦ 20  ʜʦ 6 
ʀʧʦʪʝʢʘ ʩ ʛʦʩʧʦʜʜʝʨʞʢʦʡ 2020 ʆʪ 5.9 ɼʦ 30 ɼʦ 12 
ʉʧʝʮʠʘʣʴʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʢʚʘʨʪʠʨʳ 
ʧʦ ʜʦʛʦʚʦʨʫ ʫʯʘʩʪʠʷ ʚ ʜʦʣʝʚʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠʣʠ ʧʦ 
ʜʦʛʦʚʦʨʫ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʫ ɻʂ ɸ101 

ʆʪ 2.55  ɼʦ 10 ɼʦ 60 

ʀʧʦʪʝʯʥʳʝ ʢʘʥʠʢʫʣʳ (ʩ ʦʪʩʨʦʯʢʦʡ ʧʣʘʪʝʞʝʡ ʥʘ ʆʪ 8.7 ɼʦ 30 ɼʦ 60 
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ʀʧʦʪʝʯʥʳʝ ʧʨʦʛʨʘʤʤʳ 

ʋʩʣʦʚʠʷ 

ʉʪʘʚʢʘ,% ʉʨʦʢ, 
ʣʝʪ 

ʉʫʤʤʘ, 
ʤʣʥ. 

ʨʫʙʣʝʡ 
ʧʝʨʚʳʝ 12 ʤʝʩʷʮʝʚ ʢʨʝʜʠʪʦʚʘʥʠʷ) 
ʀʧʦʪʝʯʥʦʝ ʞʠʣʠʱʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ ʆʪ 7.5 ɼʦ 30 ɼʦ 60 
ʈʝʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʚʦʝʥʥʦʡ ʠʧʦʪʝʢʠ ʆʪ 7.5 ɼʦ 27 ɼʦ 2,7 
ʈʝʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠʧʦʪʝʢʠ ʆʪ 8.0 ɼʦ 30 ɼʦ 20 
ʀʧʦʪʝʢʘ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʦʡ ʩʝʤʝʡ ʩ 
ʜʝʪʴʤʠ 

ʆʪ 4.6 ɼʦ 30 ɼʦ 12 

ʄʦʣʦʜʘʷ ʩʝʤʴʷ ʠ ʤʘʪʝʨʠʥʩʢʠʡ ʢʘʧʠʪʘʣ ʆʪ 7.5 ɼʦ 30 ɼʦ 60 
ʎʝʣʝʚʘʷ ʠʧʦʪʝʢʘ ʆʪ 9.1 ɼʦ 30 ɼʦ20  
ʅʝʮʝʣʝʚʦʡ ʢʨʝʜʠʪ ʧʦʜ ʟʘʣʦʛ ʞʠʣʴʷ ʆʪ 9.7 ɼʦ 10 ɼʦ 10 
ʀʧʦʪʝʢʘ ʧʦ ʜʚʫʤ ʜʦʢʫʤʝʥʪʘʤ ʆʪ 8.8 ɼʦ 25 ɼʦ 8 
ɺʦʝʥʥʘʷ ʠʧʦʪʝʢʘ ʆʪ 7.5 ɼʦ 27 ɼʦ 2,7 

ʈʦʩʩʠʡʩʢʠʡ ʅʘʮʠʦʥʘʣʴʥʳʡ ʂʦʤʤʝʨʯʝʩʢʠʡ ɹʘʥʢ (ʈʅʂɹ) 
ʉʝʣʴʩʢʘʷ ʠʧʦʪʝʢʘ ʆʪ 3.0 ɼʦ 25 ɼʦ 3 
ɻʦʩʧʦʜʜʝʨʞʢʘ 2020 ʆʪ 5.5 ɼʦ 25 ɼʦ 6 
ʀʧʦʪʝʢʘ ʩ ʛʦʩʧʦʜʜʝʨʞʢʦʡ ʜʣʷ ʩʝʤʝʡ ʩ ʜʝʪʴʤʠ ʆʪ 5.0 ɼʦ 25 ɼʦ 6 
ʅʦʚʦʩʪʨʦʡʢʠ ʆʪ 5.5 ɼʦ 25 ɼʦ 8 
ʀʧʦʪʝʢʘ ʥʘ ʚʪʦʨʠʯʥʦʤ ʨʳʥʢʝ ʆʪ 6.8 ɼʦ 25 ɼʦ 8 
ʀʧʦʪʝʢʘ ʜʣʷ ʚʦʝʥʥʳʭ ʆʪ 8.65 ɼʦ 25 ɼʦ 2.946 
ʈʝʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠʧʦʪʝʯʥʳʭ ʢʨʝʜʠʪʦʚ ʆʪ 6 ɼʦ 25 ɼʦ 15 

ɸʆ çɼʆʄ.ʈʌè 
ʃʴʛʦʪʥʘʷ ʠʧʦʪʝʢʘ ʥʘ ʥʦʚʦʩʪʨʦʡʢʠ ʆʪ 5.9 ɼʦ 30 ɼʦ 12 
ɼʘʣʴʥʝʚʦʩʪʦʯʥʘʷ ʠʧʦʪʝʢʘ ʆʪ 1.2 ɼʦ 20 ɼʦ 6 
ʉʝʤʝʡʥʘʷ ʠʧʦʪʝʢʘ ʆʪ 4.7 ɼʦ 30 ɼʦ 12 
ʂʚʘʨʪʠʨʘ ʚ ʥʦʚʦʩʪʨʦʡʢʝ ʆʪ 7.4 - ɼʦ 50 
ɻʦʪʦʚʦʝ ʞʠʣʴʝ ʆʪ 8.0 - ɼʦ 30 
ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʞʠʣʦʛʦ ʜʦʤʘ ʆʪ 8.6 - ɼʦ 30 
ʇʦʢʫʧʢʘ ʞʠʣʦʛʦ ʜʦʤʘ ʆʪ 9.6 - ɼʦ 30 
ɺʦʝʥʥʘʷ ʠʧʦʪʝʢʘ ʆʪ 7.3 - ɼʦ 3.31 
ʉʝʤʝʡʥʘʷ ʜʣʷ ʚʦʝʥʥʳʭ ʆʪ 4.9 - ɼʦ 4.031 
ɺʦʝʥʥʘʷ ʣʴʛʦʪʥʘʷ ʠʧʦʪʝʢʘ ʆʪ 5.9 - ɼʦ 3.77 
ʃʴʛʦʪʥʘʷ ʠʧʦʪʝʢʘ ʜʣʷ ʨʝʛʠʦʥʦʚ ʈʌ ʆʪ 1,4 - ɼʦ 30 
ɹʠʟʥʝʩ-ʠʧʦʪʝʢʘ ʆʪ 7.5 ɼʦ 10 ɼʦ 50 

ʉʙʝʨʙʘʥʢ 
ɻʦʩʧʦʜʜʝʨʞʢʘ 2020 ʆʪ 0.1 ɼʦ 20 ɼʦ 12 
ʇʨʠʦʙʨʝʪʝʥʠʝ ʩʪʨʦʷʱʝʛʦʩʷ ʞʠʣʴʷ ʆʪ 0.9 ɼʦ 30 - 
ʇʨʠʦʙʨʝʪʝʥʠʝ ʛʦʪʦʚʦʛʦ ʞʠʣʴʷ ʆʪ 7.3 ɼʦ 30 - 
ʈʝʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠʧʦʪʝʢʠ ʠ ʜʨʫʛʠʭ ʢʨʝʜʠʪʦʚ ʆʪ 7.9 ɼʦ 30 - 
ʉʧʝʮʧʨʦʛʨʘʤʤʘ ʧʦ ʠʧʦʪʝʢʝ ʥʘ ʥʦʚʦʩʪʨʦʡʢʠ ʆʪ 1.0 ɼʦ 30 - 
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ʀʧʦʪʝʯʥʳʝ ʧʨʦʛʨʘʤʤʳ 

ʋʩʣʦʚʠʷ 

ʉʪʘʚʢʘ,% ʉʨʦʢ, 
ʣʝʪ 

ʉʫʤʤʘ, 
ʤʣʥ. 

ʨʫʙʣʝʡ 
ʀʧʦʪʝʢʘ ʩ ʛʦʩʧʦʜʜʝʨʞʢʦʡ ʜʣʷ ʩʝʤʝʡ ʩ ʜʝʪʴʤʠ ʆʪ 0.1 ɼʦ 30 ɼʦ 12 
ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʞʠʣʦʛʦ ʜʦʤʘ ʆʪ 8.8 ɼʦ 30 - 
ɿʘʛʦʨʦʜʥʘʷ ʥʝʜʚʠʞʠʤʦʩʪʴ ʆʪ 8.0 ɼʦ 30 -  
ʂʨʝʜʠʪ ʥʘ ʣʶʙʳʝ ʮʝʣʠ ʧʦʜ ʟʘʣʦʛ ʥʝʜʚʠʞʠʤʦʩʪʠ ʆʪ 10.4 ɼʦ 20 ɼʦ 10 
ʀʧʦʪʝʢʘ ʧʣʶʩ ʤʘʪʝʨʠʥʩʢʠʡ ʢʘʧʠʪʘʣ ʆʪ 4.1 ɼʦ 30 - 
ʀʧʦʪʝʢʘ ʧʦ ʧʨʦʛʨʘʤʤʝ ʇʨʠʦʙʨʝʪʝʥʠʝ ʛʦʪʦʚʦʛʦ ʞʠʣʴʷ ʆʪ 7.9 ɼʦ 30 - 
ɺʦʝʥʥʘʷ ʠʧʦʪʝʢʘ ʆʪ 7.9 ɼʦ 25 ɼʦ 3.141 

ɺʊɹ (ʇɸʆ) 
ɻʦʩʧʦʜʜʝʨʞʢʘ 2020 ʆʪ 6.1 ɼʦ 30 - 
ɺʪʦʨʠʯʥʦʝ ʞʠʣʴʸ ʆʪ 7.4 ɼʦ 30 ɼʦ 60 
ʅʦʚʦʩʪʨʦʡʢʘ ʆʪ 7.4 ɼʦ 30 ɼʦ 60 
ʈʝʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠʧʦʪʝʢʠ ʆʪ 7.4 ɼʦ 30 ɼʦ 30 
ʀʧʦʪʝʢʘ ʩ ʛʦʩʧʦʜʜʝʨʞʢʦʡ ʆʪ 5.0 ɼʦ 30 ɼʦ 12 
ɼʘʣʴʥʝʚʦʩʪʦʯʥʘʷ ʠʧʦʪʝʢʘ ʆʪ 1.0 ɼʦ 19 ɼʦ 6 
ʇʦʙʝʜʘ ʥʘʜ ʬʦʨʤʘʣʴʥʦʩʪʷʤʠ ʆʪ 7.4 ɼʦ 20 ɼʦ 30 

 

ʈʷʜ ʠʧʦʪʝʯʥʳʭ ʧʨʦʛʨʘʤʤ ʠʩʭʦʜʠʪ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʘʥʝʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʧʨʦʛʨʘʤʤ, ʧʨʦʝʢʪʦʚ ʠ ʧʦʩʪʘʥʦʚʣʝʥʠʡ, ʚ ʠʭ ʯʠʩʣʝ çɼʘʣʴʥʝʚʦʩʪʦʯʥʘʷ ʠʧʦʪʝʢʘè. 

ʅʘʠʙʦʣʴʰʠʡ ʩʧʝʢʪʨ ʠʧʦʪʝʯʥʳʭ ʧʨʦʛʨʘʤʤ ʫ ʈʦʩʩʝʣʴʭʦʟʙʘʥʢʘ ʠ ɸʆ çɼʆʄ.ʈʌè. 

ʅʘʠʙʦʣʴʰʠʡ ʧʦʨʦʛ ʩʫʤʤʳ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʘ 60 ʤʣʥ. ʨʫʙʣʝʡ. ʅʘʠʤʝʥʴʰʘʷ ʤʠʥʠʤʘʣʴʥʘʷ 

ʩʪʘʚʢʘ 0,1% ʧʦ ʧʨʦʛʨʘʤʤʝ ʉʙʝʨʙʘʥʢʘ çɻʦʩʧʦʜʜʝʨʞʢʘ 2020è. ʅʘʠʙʦʣʴʰʘʷ ʤʠʥʠʤʘʣʴʥʘʷ 

ʩʪʘʚʢʘ 10,4% ʧʦ ʧʨʦʛʨʘʤʤʝ ʉʙʝʨʙʘʥʢʘ çʂʨʝʜʠʪ ʥʘ ʣʶʙʳʝ ʮʝʣʠ ʧʦʜ ʟʘʣʦʛ ʥʝʜʚʠʞʠʤʦʩʪʠè. 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʩʨʦʢ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʘ 30 ʣʝʪ. ʉʛʨʫʧʧʠʨʫʝʤ ʩʭʦʞʠʝ 

ʠʧʦʪʝʯʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʪʘʢʠʝ ʢʘʢ: ʩʝʣʴʩʢʘʷ ʠʧʦʪʝʢʘ; ʜʘʣʴʥʝʚʦʩʪʦʯʥʘʷ ʠʧʦʪʝʢʘ; 

ʛʦʩʧʦʜʜʝʨʞʢʘ 2020; ʠʧʦʪʝʢʘ ʩ ʛʦʩʧʦʜʜʝʨʞʢʦʡ; ʚʦʝʥʥʘʷ ʠʧʦʪʝʢʘ; ʩʝʤʝʡʥʘʷ ʠ ʤʘʪʝʨʠʥʩʢʠʡ 

ʢʘʧʠʪʘʣ (ʪʘʙʣ. 4). 

ʊʘʙʣʠʮʘ 4 

ʉʭʦʞʠʝ ʠʧʦʪʝʯʥʳʝ ʧʨʦʛʨʘʤʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʙʘʥʢʦʚ 

ʀʧʦʪʝʯʥʳʝ ʧʨʦʛʨʘʤʤʳ ɹʘʥʢ 
ʋʩʣʦʚʠʷ 

ʉʪʘʚʢʘ, 
% 

ʉʨʦʢ, 
ʣʝʪ 

ʉʫʤʤʘ, ʤʣʥ. 
ʨʫʙʣʝʡ 

ʉʝʣʴʩʢʘʷ ʠʧʦʪʝʢʘ ʈʦʩʩʝʣʴʭʦʟʙʘʥʢ ʆʪ 2.7 ɼʦ 25  ʜʦ 5 
ʈʅʂɹ ʆʪ 3.0 ɼʦ 25 ɼʦ 3 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʘʷ ʠʧʦʪʝʢʘ ʈʦʩʩʝʣʴʭʦʟʙʘʥʢ ʆʪ 1.7 ɼʦ 20  ʜʦ 6 
ɸʆ çɼʆʄ.ʈʌè ʆʪ 1.2 ɼʦ 20 ɼʦ 6 
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ʀʧʦʪʝʯʥʳʝ ʧʨʦʛʨʘʤʤʳ ɹʘʥʢ 
ʋʩʣʦʚʠʷ 

ʉʪʘʚʢʘ, 
% 

ʉʨʦʢ, 
ʣʝʪ 

ʉʫʤʤʘ, ʤʣʥ. 
ʨʫʙʣʝʡ 

ɺʊɹ (ʇɸʆ) ʆʪ 1.0 ɼʦ 19 ɼʦ 6 
ʀʧʦʪʝʢʘ ʩ ʛʦʩʧʦʜʜʝʨʞʢʦʡ ʈʦʩʩʝʣʴʭʦʟʙʘʥʢ ʆʪ 5.9 ɼʦ 30 ɼʦ 12 

ʈʅʂɹ ʆʪ 5.5 ɼʦ 25 ɼʦ 6 
ʉʙʝʨʙʘʥʢ ʆʪ 0.1 ɼʦ 20 ɼʦ 12 
ɺʊɹ (ʇɸʆ) ʆʪ 6.1 ɼʦ 30 - 
ɺʊɹ (ʇɸʆ) ʆʪ 5.0 ɼʦ 30 ɼʦ 12 

ʉʝʤʝʡʥʘʷ ʠʧʦʪʝʢʘ ʠ ʩ 
ʤʘʪʝʨʠʥʩʢʠʤ ʢʘʧʠʪʘʣʦʤ 

ʈʦʩʩʝʣʴʭʦʟʙʘʥʢ ʆʪ 7.5 ɼʦ 30 ɼʦ 60 
ɸʆ çɼʆʄ.ʈʌè ʆʪ 4.7 ɼʦ 30 ɼʦ 12 
ɸʆ çɼʆʄ.ʈʌè ʆʪ 4.9 - ɼʦ 4.031 
ʉʙʝʨʙʘʥʢ ʆʪ 4.1 ɼʦ 30 - 

ʀʧʦʪʝʢʘ ʩ ʛʦʩʧʦʜʜʝʨʞʢʦʡ ʜʣʷ 
ʩʝʤʝʡ ʩ ʜʝʪʴʤʠ 
 

ʈʅʂɹ ʆʪ 5.0 ɼʦ 25 ɼʦ 6 
ʉʙʝʨʙʘʥʢ ʆʪ 0.1 ɼʦ 30 ɼʦ 12 

ɺʦʝʥʥʘʷ ʠʧʦʪʝʢʘ 
 

ʈʦʩʩʝʣʴʭʦʟʙʘʥʢ ʆʪ 7.5 ɼʦ 27 ɼʦ 2,7 
ʈʅʂɹ ʆʪ 8.65 ɼʦ 25 ɼʦ 2.946 
ɸʆ çɼʆʄ.ʈʌè ʆʪ 7.3 - ɼʦ 3.31 
ʉʙʝʨʙʘʥʢ ʆʪ 7.9 ɼʦ 25 ɼʦ 3.141 

ʀʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʙʘʥʢʦʚ ʠʧʦʪʝʯʥʫʶ ʧʨʦʛʨʘʤʤʫ çʉʝʣʴʩʢʘʷ 

ʠʧʦʪʝʢʘè ʠʤʝʶʪ 2 ʙʘʥʢʘ, çɼʘʣʴʥʝʚʦʩʪʦʯʥʘʷ ʠʧʦʪʝʢʘè - 3 ʙʘʥʢʘ, ʩ ʛʦʩʧʦʜʜʝʨʞʢʦʡ ï 3 

ʙʘʥʢʘ, ʜʣʷ ʩʝʤʝʡ ï 4 ʙʘʥʢʘ, ʚʦʝʥʥʫʶ ï 4 ʙʘʥʢʘ. ʅʘʠʤʝʥʴʰʘʷ ʤʠʥʠʤʘʣʴʥʘʷ ʧʨʦʮʝʥʪʥʘʷ 

ʩʪʘʚʢʘ ʚ ʛʨʫʧʧʝ çʩʝʣʴʩʢʘʷ ʠʧʦʪʝʢʘè ʫ ʈʦʩʩʝʣʴʭʦʟʙʘʥʢʘ (2,7%),  çɼʘʣʴʥʝʚʦʩʪʦʯʥʘʷ 

ʠʧʦʪʝʢʘè ʫ ɹʘʥʢʘ ɺʊɹ (1,0%), çʀʧʦʪʝʢʘ ʩ ʛʦʩʧʦʜʜʝʨʞʢʦʡè ʫ ʉʙʝʨʙʘʥʢʘ(0,1%), çʉʝʤʝʡʥʘʷ 

ʠʧʦʪʝʢʘ ʠ ʩ ʤʘʪʝʨʠʥʩʢʠʤ ʢʘʧʠʪʘʣʦʤè ʫ ʉʙʝʨʙʘʥʢʘ(4,1%), çɺʦʝʥʥʘʷ ʠʧʦʪʝʢʘè ʫ ɸʆ 

çɼʆʄ.ʈʌè (7,3%). ʅʘʠʙʦʣʴʰʠʡ ʧʦʨʦʛ ʩʫʤʤʳ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʘ ʚ ʛʨʫʧʧʝ çʩʝʣʴʩʢʘʷ 

ʠʧʦʪʝʢʘè ʫ ʈʦʩʩʝʣʴʭʦʟʙʘʥʢʘ (5 ʤʣʥ.ʨʫʙ.), çʉʝʤʝʡʥʘʷ ʠʧʦʪʝʢʘ ʠ ʩ ʤʘʪʝʨʠʥʩʢʠʤ ʢʘʧʠʪʘʣʦʤè 

ʫ ʈʦʩʩʝʣʴʭʦʟʙʘʥʢʘ (60 ʤʣʥ.ʨʫʙ.), çɺʦʝʥʥʘʷ ʠʧʦʪʝʢʘè ʫ ɸʆ çɼʆʄ.ʈʌè (3,31 ʤʣʥ.ʨʫʙ.).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʦʩʫʜʘʨʩʪʚʦ ʯʝʨʝʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʙʘʥʢʠ ʨʝʘʣʠʟʦʚʳʚʘʝʪ 

ʠʧʦʪʝʯʥʫʶ ʧʦʣʠʪʠʢʫ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʪʦ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʙʘʥʢʠ 

ʟʘʥʠʤʘʶʪ ʣʠʜʠʨʫʶʱʠʝ ʧʦʣʦʞʝʥʠʷ ʚ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʝ ʩʪʨʘʥʳ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʦʥʠ 

ʷʚʣʷʶʪʩʷ ʦʪʣʠʯʥʳʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʣʴʛʦʪʥʦʛʦ 

ʢʨʝʜʠʪʦʚʘʥʠʷ. 
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ʨʝʰʝʥʠʠ ʞʠʣʠʱʥʦʛʦ ʚʦʧʨʦʩʘ. ɸ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʦʣʴ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʠ 

ʨʘʟʚʠʪʠʠ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ. 

Abstract 

The article is devoted to one of the current topics related to the development of mortgage 

lending in Russia.  State support in solving the housing problem is considered.  And also the role 

of the state in the formation and development of mortgage lending is presented. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʧʦʪʝʢʘ; ʠʧʦʪʝʯʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ; ʥʝʜʚʠʞʠʤʦʩʪʴ; ʬʠʥʘʥʩʦʚʘʷ 

ʧʦʜʜʝʨʞʢʘ; ʣʴʛʦʪʥʳʝ ʧʨʦʛʨʘʤʤʳ; ʩʫʙʩʠʜʠʨʦʚʘʥʠʝ; ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ.  

 

Keywords: mortgage;  mortgage credit lending;  the property;  financial support;  

preferential programs;  subsidies;  public policy. 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠʧʦʪʝʯʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ 
(ʢʨʝʜʠʪʦʚʘʥʠʝ ʧʦʜ ʟʘʣʦʛ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ) ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ, 
ʚ ʩʚʷʟʠ ʩ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʚ ʞʠʣʴʝ. 

ʀʧʦʪʝʯʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʦʷʚʠʣʦʩʴ ʚ ʢʦʥʮʝ XIX ʚʝʢʘ ʥʘʨʷʜʫ ʩ 
ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʧʝʨʚʳʭ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʧʦ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 
ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʚʠʜʦʚ ʢʨʝʜʠʪʘ. ʇʨʠʦʙʨʝʩʪʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʙʩʪʚʝʥʥʦʝ 
ʞʠʣʴʝ ʤʝʯʪʘʝʪ ʢʘʞʜʳʡ ʞʠʪʝʣʴ ʈʦʩʩʠʠ. ʆʜʥʘʢʦ ʥʝ ʚʩʝʤ ʵʪʦ ʧʦʜ ʩʠʣʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ 
ʦʪʩʫʪʩʪʚʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʧʦʢʫʧʢʫ ʥʝʜʚʠʞʠʤʦʩʪʠ ʤʥʦʛʠʤ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʙʝʛʘʪʴ ʢ 
ʫʩʣʫʛʘʤ ʙʘʥʢʦʚ ʠ ʦʬʦʨʤʣʷʪʴ ʠʧʦʪʝʢʫ. ʇʦʵʪʦʤʫ ʞʠʣʠʱʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ ʩʝʛʦʜʥʷ 
ʩʯʠʪʘʝʪʩʷ ʦʩʦʙʝʥʥʦ ʧʦʧʫʣʷʨʥʳʤ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʜʦʣʛʦʩʨʦʯʥʦʝ ʠʧʦʪʝʯʥʦʝ 
ʢʨʝʜʠʪʦʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʮʝʣʦʩʪʥʘʷ ʩʠʩʪʝʤʘ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ 
ʫʯʘʩʪʠʠ ʛʦʩʫʜʘʨʩʪʚʘ. ɺʘʞʥʦʡ ʟʘʜʘʯʝʡ, ʩʪʦʷʱʝʡ ʧʝʨʝʜ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ, 
ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʧʨʘʚ, ʜʝʣʘʶʱʝʛʦ ʩʠʩʪʝʤʫ ʢʨʝʜʠʪʦʚʘʥʠʷ 
ʨʝʥʪʘʙʝʣʴʥʦʡ ʠ ʥʘʠʤʝʥʝʝ ʨʠʩʢʦʚʘʥʥʦʡ ʜʣʷ ʙʘʥʢʦʚ, ʘ ʪʘʢʞʝ ʜʦʩʪʫʧʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʜʣʷ 
ʛʨʘʞʜʘʥ ï ʟʘʝʤʱʠʢʦʚ. 

ɺ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʳʥʦʯʥʦʡ ʩʠʩʪʝʤʳ ʞʠʣʠʱʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ 
ʛʦʩʫʜʘʨʩʪʚʦ ʧʳʪʘʝʪʩʷ ʩʦʟʜʘʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʝʝ ʨʘʟʚʠʪʠʷ, 
ʚʦʟʣʘʛʘʷ ʥʘ ʩʝʙʷ ʯʘʩʪʴ ʨʠʩʢʦʚ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʚʣʘʩʪʴ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʧʫʪʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 
ʥʦʨʤʘʪʠʚʥʦ ï ʧʨʘʚʦʚʦʡ ʙʘʟʳ, ʥʦ ʠ ʧʫʪʝʤ ʦʢʘʟʘʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʠ, ʢʘʢ ʢʨʝʜʠʪʥʳʤ 
ʦʨʛʘʥʠʟʘʮʠʷʤ, ʪʘʢ ʠ ʥʘʩʝʣʝʥʠʶ ʚ ʮʝʣʦʤ. 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʌ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʣʴʛʦʪʥʳʝ ʧʨʦʛʨʘʤʤʳ 
ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ, ʧʦʤʦʛʘʶʱʠʝ ʜʦʩʪʠʯʴ ʩʥʠʞʝʥʠʷ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʠ ʠ ʩʨʦʢʦʚ ʧʦ 
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ʠʧʦʪʝʢʝ. ʇʝʨʝʯʝʥʴ ʧʨʦʛʨʘʤʤ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʣʫʯʝʥʠʷ ʵʪʠʭ ʣʴʛʦʪ ʝʞʝʛʦʜʥʦ 
ʨʘʩʰʠʨʷʝʪʩʷ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʞʠʣʠʱʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʷʶʪ ʥʘʩʝʣʝʥʠʶ ʧʨʠʦʙʨʝʪʘʪʴ ʧʦ 
ʥʝʚʠʜʘʥʥʳʤ ʩʪʘʚʢʘʤ ʞʝʣʘʝʤʦʝ ʩʦʙʩʪʚʝʥʥʦʝ ʞʠʣʴʝ, ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʪʨʦʠʪʝʣʴʥʫʶ ʦʪʨʘʩʣʴ ʚ 
ʪʷʞʝʣʳʝ ʜʣʷ ʈʦʩʩʠʠ ʚʨʝʤʝʥʘ ʠ ʧʦʤʦʛʘʶʪ ʟʘʨʘʙʦʪʘʪʴ ʙʘʥʢʘʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʣʫʯʠʪʴ ʠʧʦʪʝʯʥʳʡ ʢʨʝʜʠʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 
ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʦʤ ʢʨʝʜʠʪʥʦʤ ʫʯʨʝʞʜʝʥʠʠ. ʆʜʥʘʢʦ ʫʩʣʦʚʠʷ ʧʦʣʫʯʝʥʠʷ ʙʫʜʫʪ ʩʝʨʴʝʟʥʦ 
ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʢʨʝʜʠʪʘ. ʇʦʥʷʪʴ ʜʘʥʥʫʶ ʩʠʪʫʘʮʠʶ  ʠ ʨʘʟʦʙʨʘʪʴʩʷ ʚ 
ʥʝʡ ʧʦʤʦʞʝʪ ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʠʞʝ ʪʘʙʣʠʮʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʦʩʥʦʚʥʳʝ ʫʩʣʦʚʠʷ 
ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʩ ʛʦʩʧʦʜʜʝʨʞʢʦʡ  ʚ ʧʷʪʠ ʚʝʜʫʱʠʭ ʨʦʩʩʠʡʩʢʠʭ ʙʘʥʢʘʭ. 

 
ʊʘʙʣʠʮʘ 1 

ʉʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʚʝʜʫʱʠʭ ʨʦʩʩʠʡʩʢʠʭ ʙʘʥʢʦʚ ʧʦ ʦʩʥʦʚʥʳʤ ʫʩʣʦʚʠʷʤ ʧʦʣʫʯʝʥʠʷ 
ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʘ ʩ ʛʦʩʧʦʜʜʝʨʞʢʦʡ  ʚ 2019 ʛ. 

 
 

             ɹʘʥʢʠ 
 

 

ʋʩʣʦʚʠʷ 
ʢʨʝʜʠʪʦʚʘʥʠʷ 

 
 

ʉʙʝʨʙʘʥʢ 

 
 

ɺʊɹ 24 

 
 

ɻʘʟʧʨʦʤʙʘʥʢ 

 
 

ʈʦʩʩʝʣʴʭʦʟ 
ʙʘʥʢ 

 
 

ɸʣʴʬʘ ï 
ɹʘʥʢ 

1 2 3 4 5 6 
ʀʧʦʪʝʯʥʘʷ 
ʩʪʘʚʢʘ, ʚ % 
ʛʦʜʦʚʳʭ 

 
ʦʪ 10,2%  

 
ʦʪ 6% 

 
ʦʪ 11% 

 
ʦʪ 4,7% 

 
ʦʪ 9,39% 

ʇʝʨʚʦʥʘʯʘʣʴ
ʥʳʡ ʚʟʥʦʩ, 
ʚ % ʦʪ ʮʝʥʳ 
ʞʠʣʦʛʦ 
ʦʙʲʝʢʪʘ 

 
 

ʦʪ 20% 

 
 

ʦʪ 20% 

 
 

ʦʪ 20% 

 
 

ʦʪ 20% 

 
 

ʦʪ 20% 

ʉʨʦʢ ʟʘʡʤʘ 
 

ʦʪ 1 ʛʦʜʘ ʜʦ 
30 ʣʝʪ 

ʜʦ 30 ʣʝʪ ʜʦ 30 ʣʝʪ ʜʦ 30 ʣʝʪ ʜʦ 30 ʣʝʪ 

ʉʫʤʤʘ  
 

ʦʪ 300 ʪʳʩ. 
ʨʫʙ.  

ʦʪ 500 ʪʳʩ. 
ʨʫʙ. ʜʦ 8 
ʤʣʥ. ʨʫʙ. 

ʦʪ 500 ʪʳʩ. 
ʨʫʙ. ʜʦ 8 
ʤʣʥ. ʨʫʙ. 

ʦʪ 100 ʪʳʩ. 
ʨʫʙ. ʜʦ 12 
ʤʣʥ. ʨʫʙ. 

ʦʪ 600 ʪʳʩ. 
ʨʫʙ. 

ɺʦʟʨʘʩʪ  
 

21 ï 75 ʣʝʪ 21 ï 65 ʣʝʪ 20 ï 65 ʣʝʪ 21 ï 75 ʣʝʪ 21 ï 70 ʣʝʪ 

 

ɺ ʢʘʞʜʦʤ ʙʘʥʢʝ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʪʘʙʣʠʮʘ, ʠʧʦʪʝʯʥʳʝ ʢʨʝʜʠʪʥʳʝ ʧʨʦʜʫʢʪʳ, 
ʧʨʝʜʣʘʛʘʝʤʳʝ ʧʦ ʧʨʦʛʨʘʤʤʝ ʠʧʦʪʝʢʘ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʦʡ, ʠʤʝʶʪ ʩʚʦʠ 
ʢʨʠʪʝʨʠʠ. ʋ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʙʘʥʢʦʚ ʩʦʚʧʘʜʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʣʠʰʴ ʧʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤʫ 
ʚʟʥʦʩʫ ï 20% ʠ ʩʨʦʢʘʤ ʟʘʡʤʘ ʦʪ 1 ʛʦʜʘ ʜʦ 30 ʣʝʪ, ʘ ʚ ʦʩʪʘʣʴʥʦʤ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʨʘʟʣʠʯʠʷ. 
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ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʩʝʣʝʥʠʝ, ʞʝʣʘʶʱʝʝ ʧʨʠʦʙʨʝʩʪʠ ʞʠʣʴʝ, ʚʳʙʠʨʘʝʪ ʪʦʪ ʙʘʥʢ, ʢʦʪʦʨʳʡ 
ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʧʦʪʝʢʫ ʥʘ ʙʦʣʝʝ ʚʳʛʦʜʥʳʭ  ʜʣʷ ʥʠʭ ʫʩʣʦʚʠʷʭ. 

ʀʩʩʣʝʜʫʷ ʨʘʟʚʠʪʠʝ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʚʘʞʥʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʤʤʘ 
ʩʫʙʩʠʜʠʨʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʦʤ ʥʝ ʙʝʩʢʦʥʝʯʥʘ, ʦʥʘ ʠʤʝʝʪ ʩʚʦʠ ʛʨʘʥʠʮʳ. ɺʩʝ ʚʳʜʝʣʝʥʥʳʝ 
ʩʫʤʤʳ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʤʝʞʜʫ ʙʘʥʢʘʤʠ ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʧʨʦʛʨʘʤʤʝ 
ʛʦʩʧʦʜʜʝʨʞʢʠ ʧʦ ʠʧʦʪʝʢʝ. ʀ ʢʘʢ ʪʦʣʴʢʦ ʵʪʘ ʩʫʤʤʘ ʙʫʜʝʪ ʠʩʯʝʨʧʘʥʘ, ʝʝ ʜʝʡʩʪʚʠʷ 
ʧʨʝʢʨʘʪʷʪʩʷ. 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʠʧʦʪʝʢʘ ʩ ʛʦʩʧʦʜʜʝʨʞʢʦʡ ï ʵʪʦ ʪʘʢʦʡ ʩʧʝʮʠʘʣʴʥʳʡ ʧʨʦʝʢʪ, 
ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʛʦʩʫʜʘʨʩʪʚʦʤ, ʜʣʷ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʥʫʞʜʘʶʱʠʤʩʷ ʚ ʫʣʫʯʰʝʥʠʠ 
ʞʠʣʠʱʥʳʭ ʫʩʣʦʚʠʡ ʛʨʘʞʜʘʥʘʤ ʩʦ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʜʦʭʦʜʘ. ʉʫʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʜʝʣʝʥʠʠ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʌ ʩʨʝʜʩʪʚ ʠʟ 
ʇʝʥʩʠʦʥʥʦʛʦ ʬʦʥʜʘ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʠʧʦʪʝʢʠ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʞʠʣʠʱʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ 
ʧʨʠʦʙʨʝʪʘʝʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ, ʧʨʦʚʦʜʠʤʘʷ ʚ ʩʬʝʨʝ 
ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʩʠʩʪʝʤʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ 
ʩʦʟʜʘʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 
ʟʜʦʨʦʚʦʡ ʢʦʥʢʫʨʝʥʮʠʠ. ʊʦ ʝʩʪʴ ʛʦʩʫʜʘʨʩʪʚʦ, ʥʝʩʦʤʥʝʥʥʦ, ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ 
ʩʪʘʥʦʚʣʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʣʠʪʠʢʘ ʛʦʩʫʜʘʨʩʪʚʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʧʦʜʜʝʨʞʘʥʠʝʤ ʞʠʣʠʱʥʦʡ 
ʠʧʦʪʝʢʠ, ʜʦʣʞʥʘ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʜʫʤʘʥʥʦʡ, ʪʘʢ ʢʘʢ ʨʘʟʚʠʪʠʝ ʩʝʢʪʦʨʘ ʞʠʣʦʡ 
ʥʝʜʚʠʞʠʤʦʩʪʠ ʩʦʟʜʘʝʪ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʡ ʵʬʬʝʢʪ ʨʘʟʚʠʪʠʷ ʥʘ ʚʩʶ ʥʘʮʠʦʥʘʣʴʥʫʶ 
ʵʢʦʥʦʤʠʢʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʝ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 
ʠʧʦʪʝʯʥʳʡ ʢʨʝʜʠʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʚʠʜʦʚ ʢʨʝʜʠʪʘ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʝʰʝʥʠʝ ʞʠʣʠʱʥʦʛʦ ʚʦʧʨʦʩʘ ʩʪʘʣʦ ʦʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ 
ʟʘʜʘʯ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ. ɺʣʘʩʪʠ ʦʢʘʟʳʚʘʶʪ ʧʦʜʜʝʨʞʢʫ ʠʧʦʪʝʯʥʦʤʫ ʞʠʣʠʱʥʦʤʫ 
ʢʨʝʜʠʪʦʚʘʥʠʶ ʩ ʮʝʣʴʶ ʧʦʤʦʯʴ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʠ ʙʘʥʢʘʤ ʚ ʧʝʨʠʦʜ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 
ʩʧʘʜʘ, ʘ ʪʘʢʞʝ ʧʦʩʦʜʝʡʩʪʚʦʚʘʪʴ ʛʨʘʞʜʘʥʘʤ ʥʘʰʝʡ ʩʪʨʘʥʳ ʚ ʧʨʠʦʙʨʝʪʝʥʠʠ ʞʝʣʘʝʤʦʡ 
ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ʀʧʦʪʝʢʘ, ʧʦʜʢʨʝʧʣʝʥʥʘʷ ʛʦʩʧʦʜʜʝʨʞʢʦʡ, ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ 
ʙʦʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ. ɺʝʜʴ ʙʣʘʛʦʜʘʨʷ ʝʡ ʦʙʣʝʛʯʘʝʪʩʷ ʢʨʝʜʠʪʥʦʝ ʙʨʝʤʷ 
ʛʨʘʞʜʘʥ, ʚʳʥʫʞʜʝʥʥʳʭ ʧʦʢʫʧʘʪʴ ʢʚʘʨʪʠʨʳ ʚ ʢʨʝʜʠʪ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠʧʦʪʝʯʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ ʪʘʢʞʝ 
ʚʳʩʪʫʧʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʩʪʨʘʥʳ. 
ɽʛʦ ʨʘʟʚʠʪʠʝ ʧʦʟʠʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʠ 
ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʩʪʨʘʥʝ.  
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ʉʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʚʝʜʫʱʠʭ ʨʦʩʩʠʡʩʢʠʭ ʙʘʥʢʦʚ ʧʦ ʦʩʥʦʚʥʳʤ ʫʩʣʦʚʠʷʤ 
ʧʦʣʫʯʝʥʠʷ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʘ ʩ ʛʦʩʧʦʜʜʝʨʞʢʦʡ  ʚ 2017ʛ. 

 
 

             ɹʘʥʢʠ 
 

 

ʋʩʣʦʚʠʷ 
ʢʨʝʜʠʪʦʚʘʥʠʷ 

 
 

ʉʙʝʨʙʘʥʢ 

 
 

ɺʊɹ 24 

 
 

ɻʘʟʧʨʦʤʙʘʥʢ 

 
 

ʈʦʩʩʝʣʴʭʦʟ 
ʙʘʥʢ 

 
 

ɸʣʴʬʘ ï 
ɹʘʥʢ 

ʀʧʦʪʝʯʥʘʷ 
ʩʪʘʚʢʘ, ʚ % 
ʛʦʜʦʚʳʭ 

 
ʦʪ 11% 

 
ʦʪ 11,4% 

 
ʦʪ 10,6% 

 
ʦʪ 10,9% 

 
ʦʪ 6,19% 

ʇʝʨʚʦʥʘʯʘʣʴ
ʥʳʡ ʚʟʥʦʩ, 
ʚ % ʦʪ ʮʝʥʳ 
ʞʠʣʦʛʦ 
ʦʙʲʝʢʪʘ 

 
 

ʦʪ 20% 

 
 

ʦʪ 20% 

 
 

ʦʪ 15% 

 
 

ʦʪ 20% 

 
 

ʦʪ 10% 

ʉʨʦʢ ʟʘʡʤʘ 
 

ʦʪ 1 ʛʦʜʘ ʜʦ 
30 ʣʝʪ 

ʜʦ 30 ʣʝʪ ʜʦ 30 ʣʝʪ ʜʦ 30 ʣʝʪ ʜʦ 20 ʣʝʪ 

ʉʫʤʤʘ  
 

ʦʪ 300 ʪʳʩ. 
ʨʫʙ. 

ʦʪ 600 ʪʳʩ. 
ʨʫʙ. ʜʦ 8 
ʤʣʥ. ʨʫʙ. 

ʦʪ 500 ʪʳʩ. 
ʨʫʙ. 

ʦʪ 100 ʪʳʩ. 
ʨʫʙ. ʜʦ 8 
ʤʣʥ. ʨʫʙ. 

ʦʪ 600 ʪʳʩ. 
ʨʫʙ. 

ɺʦʟʨʘʩʪ  
 

21 ï 65 ʣʝʪ 21 ï 65 ʣʝʪ 20 ï 60 ʣʝʪ 21 ï 65 ʣʝʪ 21 ï 70 ʣʝʪ 

 

ʉʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʚʝʜʫʱʠʭ ʨʦʩʩʠʡʩʢʠʭ ʙʘʥʢʦʚ ʧʦ ʦʩʥʦʚʥʳʤ ʫʩʣʦʚʠʷʤ 
ʧʦʣʫʯʝʥʠʷ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʘ ʩ ʛʦʩʧʦʜʜʝʨʞʢʦʡ  ʚ 2018ʛ. 

 
 

             ɹʘʥʢʠ 
 

 

ʋʩʣʦʚʠʷ 
ʢʨʝʜʠʪʦʚʘʥʠʷ 

 
 

ʉʙʝʨʙʘʥʢ 

 
 

ɺʊɹ 24 

 
 

ɻʘʟʧʨʦʤʙʘʥʢ 

 
 

ʈʦʩʩʝʣʴʭʦʟ 
ʙʘʥʢ 

 
 

ɸʣʴʬʘ ï 
ɹʘʥʢ 

ʀʧʦʪʝʯʥʘʷ 
ʩʪʘʚʢʘ, ʚ % 
ʛʦʜʦʚʳʭ 

 
ʦʪ 6% ʜʦ 

9,5% 

 
ʦʪ 5% 

 
ʦʪ 6,1% 

 
ʦʪ 4,6% 

 
ʦʪ 6,5% 

ʇʝʨʚʦʥʘʯʘʣʴ
ʥʳʡ ʚʟʥʦʩ, 
ʚ % ʦʪ ʮʝʥʳ 
ʞʠʣʦʛʦ 
ʦʙʲʝʢʪʘ 

 
 

ʦʪ 20% 

 
 

ʦʪ 15% 

 
 

ʦʪ 15% 

 
 

ʦʪ 20% 

 
 

ʦʪ 15% 

ʉʨʦʢ ʟʘʡʤʘ 
 

ʦʪ 1 ʛʦʜʘ ʜʦ 
30 ʣʝʪ 

ʜʦ 30 ʣʝʪ ʜʦ 20 ʣʝʪ ʜʦ 30 ʣʝʪ ʜʦ 30 ʣʝʪ 

ʉʫʤʤʘ  
 

ʦʪ 300 ʪʳʩ. 
ʨʫʙ. ʜʦ 8 
ʤʣʥ. ʨʫʙ. 

ʦʪ 500 ʪʳʩ. 
ʨʫʙ. ʜʦ 12 
ʤʣʥ. ʨʫʙ. 

ʦʪ 100 ʪʳʩ. 
ʨʫʙ. ʜʦ 12 
ʤʣʥ. ʨʫʙ. 

ʦʪ 100 ʪʳʩ. 
ʨʫʙ. ʜʦ 12 
ʤʣʥ. ʨʫʙ. 

ʦʪ 600 ʪʳʩ. 
ʨʫʙ. 

ɺʦʟʨʘʩʪ  
 

21 ï 75 ʣʝʪ 21 ï 70 ʣʝʪ 20 ï 65 ʣʝʪ 21 ï 65 ʣʝʪ 21 ï 70 ʣʝʪ 
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ʉʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʚʝʜʫʱʠʭ ʨʦʩʩʠʡʩʢʠʭ ʙʘʥʢʦʚ ʧʦ ʦʩʥʦʚʥʳʤ ʫʩʣʦʚʠʷʤ 
ʧʦʣʫʯʝʥʠʷ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʘ ʩ ʛʦʩʧʦʜʜʝʨʞʢʦʡ  ʚ 2019 ʛ. 

 
 

             ɹʘʥʢʠ 
 

 

ʋʩʣʦʚʠʷ 
ʢʨʝʜʠʪʦʚʘʥʠʷ 

 
 

ʉʙʝʨʙʘʥʢ 

 
 

ɺʊɹ 24 

 
 

ɻʘʟʧʨʦʤʙʘʥʢ 

 
 

ʈʦʩʩʝʣʴʭʦʟ 
ʙʘʥʢ 

 
 

ɸʣʴʬʘ ï 
ɹʘʥʢ 

ʀʧʦʪʝʯʥʘʷ 
ʩʪʘʚʢʘ, ʚ % 
ʛʦʜʦʚʳʭ 

 
ʦʪ 10,2%  

 
ʦʪ 6% 

 
ʦʪ 11% 

 
ʦʪ 4,7% 

 
ʦʪ 9,39% 

ʇʝʨʚʦʥʘʯʘʣʴ
ʥʳʡ ʚʟʥʦʩ, 
ʚ % ʦʪ ʮʝʥʳ 
ʞʠʣʦʛʦ 
ʦʙʲʝʢʪʘ 

 
 

ʦʪ 20% 

 
 

ʦʪ 20% 

 
 

ʦʪ 20% 

 
 

ʦʪ 20% 

 
 

ʦʪ 20% 

ʉʨʦʢ ʟʘʡʤʘ 
 

ʦʪ 1 ʛʦʜʘ ʜʦ 
30 ʣʝʪ 

ʜʦ 30 ʣʝʪ ʜʦ 30 ʣʝʪ ʜʦ 30 ʣʝʪ ʜʦ 30 ʣʝʪ 

ʉʫʤʤʘ  
 

ʦʪ 300 ʪʳʩ. 
ʨʫʙ.  

ʦʪ 500 ʪʳʩ. 
ʨʫʙ. ʜʦ 8 
ʤʣʥ. ʨʫʙ. 

ʦʪ 500 ʪʳʩ. 
ʨʫʙ. ʜʦ 8 
ʤʣʥ. ʨʫʙ. 

ʦʪ 100 ʪʳʩ. 
ʨʫʙ. ʜʦ 12 
ʤʣʥ. ʨʫʙ. 

ʦʪ 600 ʪʳʩ. 
ʨʫʙ. 

ɺʦʟʨʘʩʪ  
 

21 ï 75 ʣʝʪ 21 ï 65 ʣʝʪ 20 ï 65 ʣʝʪ 21 ï 75 ʣʝʪ 21 ï 70 ʣʝʪ 

 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

4. ɸʣʝʢʩʘʥʷʥ, ɸ.ɸ. ʈʦʣʴ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʨʘʟʚʠʪʠʠ ʩʠʩʪʝʤʳ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ // 

ɸʢʪʫʘʣʴʥʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. ï 2016 ʛ. 

5. ɹʦʯʢʘʨʝʚ, ɺ.ɺ., ʂʘʟʝʡʢʠʥ ɺ.ʉ., ʅʠʢʦʣʘʝʚʘ ɽ.ʃ. ʀʧʦʪʝʯʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ ʚ ʞʠʣʠʱʥʦʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ï ʄ.: ʀʥʬʨʘ-ʄ, 2015 ʛ. 

6. ɿʘʙʦʨʦʚʩʢʘʷ, ɸ.ɽ., ɿʘʙʦʨʦʚʩʢʠʡ ɺ.ɽ. ʈʘʟʚʠʪʠʝ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ // 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ï 2017 ʛ. 

7. ʈʘʟʫʤʦʚʘ, ʀ.ɸ. ʀʧʦʪʝʯʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ / ʀ.ɸ. ʈʘʟʫʤʦʚʘ // ʇʠʪʝʨ. ï 2015 ʛ. 

8. https://studbooks.net/1254736/bankovskoe_delo/rol_gosudarstva_podderzhke_zhilischnog

o_ipotechnogo_kreditovaniya 

9. https://posobie.help/kredit/ipoteka/ipoteka-s-gospodderzhkoj-chto-eto-znachit.html 

10. https://studexpo.ru/142018/bankovskoe_delo/rol_gosudarstva_razvitii_ipotechnogo_kredit

ovaniya 
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III. ʅʘʫʢʘ 

ʚ ʦʙʨʘʟʦʚʘʥʠʠ 
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ʃʆʂɸʃʔʅʓɽ ɻɽʆʉʀʉʊɽʄʓ ʍʆɿʗʁʉʊɺɸ çɼɪʄʀʅʉʂʆɽè 
ɺ ʇʈɽɼɽʃɸʍ ʈɸɺʅʀʅʅʆ-ɺʆɼʆʈɸɿɼɽʃʔʅʓʍ ʄɽʉʊʅʆʉʊɽʁ 

 
 *ɼʘʚʳʜʦʚ ɸ.ʕ., *ʂʦʩʦʚ ɼ.ɸ., **ʅʠʢʦʣʢʦ ʂ.ʉ. 

 
*ʉʝʙʨʷʢʦʚʩʢʠʡ ʬʠʣʠʘʣ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

**ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʨʘʟʤʝʱʝʥʠʝ ʣʦʢʘʣʴʥʳʭ ʛʝʦʩʠʩʪʝʤ ʥʘ ʫʨʦʚʥʝ ʫʨʦʯʠʱ ʠ ʨʘʚʥʠʥʥʦ-
ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʤʝʩʪʥʦʩʪʝʡ ʥʘ ʧʨʠʤʝʨʝ ʭʦʟʷʡʩʪʚʘ çɼʸʤʠʥʩʢʦʝè. ʇʦʢʘʟʘʥʘ ʠʭ ʟʘʚʠʩʠʤʦʩʪʴ 
ʦʪ ʨʝʣʴʝʬʘ, ʤʠʢʨʦʢʣʠʤʘʪʘ, ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ. 

Annotation 

The placement of local geosystems at the level of tracts and plain-watershed areas is 
analyzed on the example of the Deminskoe farm. Their dependence on topography, 
microclimate, soil and vegetation cover and anthropogenic activity is shown. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʃʦʢʘʣʴʥʘʷ ʛʝʦʩʠʩʪʝʤʘ, ʪʠʧ ʤʝʩʪʥʦʩʪʠ, ʫʨʦʯʠʱʝ, ʘʥʪʨʦʧʦʛʝʥʥʦʝ 
ʚʦʟʜʝʡʩʪʚʠʝ. 

Keyword. Local geosystem, type of locality, natural boundary, anthropogenic impact. 

ʍʦʟʷʡʩʪʚʦ çɼʸʤʠʥʩʢʦʝè ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʝʚʝʨʝ ʅʦʚʦʘʥʥʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘʥʠʤʘʷ 
ʧʣʦʱʘʜʴ 28912 ʛʘ [7]. 

ʅʘʭʦʜʷʩʴ ʚ ʛʨʘʥʠʮʘʭ ʪʨʝʭ ʣʘʥʜʰʘʬʪʦʚ. ɿʦʥʘʣʴʥʳʝ ʣʘʥʜʰʘʬʪʳ ʦʪʥʝʩʝʥʳ ʢ 
ʍʦʧʸʨʩʢʦʤʫ ʧʦʜʨʘʡʦʥʫ ʆʢʩʢʦ-ɼʦʥʩʢʦʡ ʧʨʦʚʠʥʮʠʠ. ʈʝʢʘ ɹʫʟʫʣʫʢ ʦʪʥʝʩʝʥʘ ʥʘʤʠ ʢ 
ʪʨʝʪʴʝʤʫ (ʠʥʪʨʘʟʦʥʘʣʴʥʦʤʫ) ʣʘʥʜʰʘʬʪʫ ʟʘʣʦʞʠʚʰʠʤʩʷ ʚ ʩʨʝʜʥʝʤ ʧʣʝʡʩʪʦʮʝʥʝ ʧʦʩʣʝ 
ʫʭʦʜʘ ɼʦʥʩʢʦʛʦ ʣʝʜʥʠʢʘ. ʈʝʢʘ ʧʨʦʪʝʢʘʝʪ ʚ ʨʝʯʥʦʡ ʜʦʣʠʥʝ ʚʳʩʪʣʘʥʥʦʡ ʯʝʪʚʝʨʪʠʯʥʳʤʠ 
ʦʪʣʦʞʝʥʠʷʤʠ. ɺ ʨʝʯʥʦʡ ʜʦʣʠʥʝ ʥʘʤʠ ʚʳʜʝʣʝʥʳ ʥʘʜʧʦʡʤʝʥʥʦ-ʪʝʨʨʘʩʦʚʘʷ ʠ ʧʦʡʤʝʥʥʘʷ 
ʤʝʩʪʥʦʩʪʠ. ɼʣʷ ʟʦʥʘʣʴʥʳʭ ʛʝʦʩʠʩʪʝʤ ʦʩʥʦʚʥʳʝ ʤʝʩʪʥʦʩʪʠ ʩʣʝʜʫʶʱʠʝ [9; 13]. 

ʇʣʘʢʦʨʥʘʷ ʤʝʩʪʥʦʩʪʴ. ʅʝʪ ʵʨʦʟʠʦʥʥʳʭ ʬʦʨʤ. ʇʦʚʝʨʭʥʦʩʪʴ ʨʦʚʥʘʷ ʩ 
ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʫʢʣʦʥʘʤʠ. ʉʪʝʧʥʳʝ ʪʨʘʚʦʩʪʦʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʚʳʣʴʥʦ-ʪʠʧʯʘʢʦʚʳʤʠ ʠ 
ʢʦʩʪʨʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʤʠ ʘʩʩʦʮʠʘʮʠʷʤʠ. ʉʝʚʝʨ ʭʦʟʷʡʩʪʚʘ ʟʘʥʠʤʘʶʪ ʦʙʳʢʥʦʚʝʥʥʳʝ 
ʯʝʨʥʦʟʝʤʳ ʤʘʣʦ ʠ ʩʨʝʜʥʝʤʦʱʥʳʝ, ʥʘ ʦʩʪʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʙʳʯʥʳ ʯʝʨʥʦʟʝʤʳ ʶʞʥʳʝ. 
ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ: ʛʣʠʥʳ ʠ ʪʷʞʝʣʳʝ ʩʫʛʣʠʥʢʠ. ɿʝʨʢʘʣʦ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 
6-7 ʤ. ʇʦʜ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʣʠʷʥʠʝʤ ʩʪʝʧʥʳʝ ʧʣʘʢʦʨʳ ʨʘʩʧʘʭʘʥʳ ʠ ʟʘʤʝʥʝʥʳ 
ʘʛʨʦʣʘʥʜʰʘʬʪʘʤʠ. 

ʉʢʣʦʥʦʚʘʷ ʤʝʩʪʥʦʩʪʴ. ʇʦʣʦʛʠʝ ʩʢʣʦʥʳ (1Á-4Á) ʧʨʦʥʠʟʘʥʳ ʦʪʚʝʰʢʘʤʠ ʦʚʨʘʞʥʦ-
ʙʘʣʦʯʥʳʭ ʩʠʩʪʝʤ. ʕʪʦ ʩʘʤʘʷ ʙʦʣʴʰʘʷ ʤʝʩʪʥʦʩʪʴ ʜʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʇʦʯʚʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 
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ʛʣʠʥʠʩʪʳʤʠ ʠ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʤʠ ʯʝʨʥʦʟʝʤʘʤʠ ʶʞʥʳʤʠ. ʅʳʥʝ ʵʪʘ ʤʝʩʪʥʦʩʪʴ ʧʦʯʪʠ 
ʧʦʣʥʦʩʪʴʶ ʨʘʩʧʘʭʘʥʘ (ʜʦ 90 %). ʉ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʣʦʥʳ ʩʣʦʞʝʥʳ ʩʫʛʣʠʥʢʘʤʠ ʤʦʱʥʦʩʪʴʶ 
2-5 ʤ. ʇʦʜ ʩʫʛʣʠʥʢʘʤʠ ʦʙʳʯʥʘ ʤʦʨʝʥʘ ʠ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʧʝʩʢʠ ï ʤʝʩʪʥʳʝ ʚʦʜʦʫʧʦʨʳ 
[2; 4]. 

ʆʩʦʙʝʥʥʦʩʪʴ ʩʢʣʦʥʦʚʦʡ ʤʝʩʪʥʦʩʪʠ ʩʦʩʪʦʠʪ ʚ ʥʘʣʠʯʠʠ ʫʢʣʦʥʘ, ʜʦʤʠʥʠʨʦʚʘʥʠʠ 
ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘʜ ʚʝʨʪʠʢʘʣʴʥʳʤ, ʠʥʪʝʥʩʠʚʥʳʝ 
ʵʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ. ɼʣʷ ʩʢʣʦʥʦʚʦʡ ʤʝʩʪʥʦʩʪʠ ʦʙʳʯʥʘ ʤʠʢʨʦʟʦʥʘʣʴʥʦʩʪʴ, ʥʘʠʙʦʣʝʝ 
ʷʨʢʦ ʚʳʨʘʞʝʥʥʘʷ ʥʘ ʩʢʣʦʥʘʭ ɹʫʟʫʣʫʢʘ ʠ ʇʘʥʠʢʠ. ʄʠʢʨʦʟʦʥʘʣʴʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʛʝʦʣʦʛʦ-
ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ, ʙʦʪʘʥʠʯʝʩʢʠʤʠ ʠ ʧʦʯʚʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ɺʝʨʭʥʝʩʢʣʦʥʦʚʘʷ 
ʤʠʢʨʦʟʦʥʘ ʧʨʠʯʣʝʥʷʝʪʩʷ ʢ ʧʝʨʠʬʝʨʠʠ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʵʨʦʟʠʦʥʥʳʭ ʬʦʨʤ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 
ʠʥʪʝʥʩʠʚʥʦʡ ʜʝʥʫʜʘʮʠʝʡ. ʆʙʳʯʥʳ ʫʨʦʯʠʱʘ ʩʣʘʙʦʧʦʣʦʛʠʭ ʩʢʣʦʥʦʚ ʩ ʶʞʥʳʤʠ 
ʯʝʨʥʦʟʸʤʘʤʠ ʥʘ ʯʝʪʚʝʨʪʠʯʥʳʭ ʛʣʠʥʘʭ ʠʣʠ ʩʫʛʣʠʥʢʘʭ. ʉʢʣʦʥʳ ʶʞʥʦʡ ʵʢʩʧʦʟʠʮʠʠ 
ʦʙʨʘʟʫʶʪ ʢʦʤʧʣʝʢʩʳ ʩ ʩʦʣʦʥʮʘʤʠ. ɼʘʥʥʘʷ ʤʠʢʨʦʟʦʥʘ ʚʦ ʤʥʦʛʦʤ ʨʘʩʧʘʭʘʥʘ [1; 3; 12]. 

ʉʨʝʜʥʝʩʢʣʦʥʦʚʘʷ ʤʠʢʨʦʟʦʥʘ ʵʪʦ ʦʙʣʘʩʪʴ ʪʨʘʥʟʠʪʘ ʚʝʱʝʩʪʚ ʠʟ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʢʣʦʥʘ ʢ 
ʝʛʦ ʧʦʜʦʰʚʝ. ʆʙʳʯʥʳ ʧʨʠʤʝʨʥʦ ʪʝ ʞʝ ʫʨʦʯʠʱʘ, ʯʪʦ ʠ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʢʣʦʥʘ. 

ʅʠʞʥʝʩʢʣʦʥʦʚʘʷ ʤʠʢʨʦʟʦʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʢʣʦʥʘ, ʷʚʣʷʝʪ ʩʦʙʦʡ ʟʦʥʫ 
ʥʘʢʦʧʣʝʥʠʷ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʝʣʶʚʠʘʣʴʥʦʛʦ ʠ ʧʨʦʣʶʚʠʘʣʴʥʦʛʦ ʛʝʥʝʟʠʩʘ. ʅʘ 
ʢʦʥʫʩʘʭ ʚʳʥʦʩʘ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʣʦʢʘʣʴʥʳʝ ʛʝʦʩʠʩʪʝʤʳ ʦʩʪʝʧʥʝʥʥʳʭ ʜʫʙʨʘʚ. 

ʂʨʫʪʦ ʩʢʣʦʥʦʚʘʷ ʤʝʩʪʥʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʧʨʠʩʝʪʝʚʳʭ ʩʢʣʦʥʦʚ ɹʫʟʫʣʫʢʘ, ʇʘʥʠʢʠ, 
ʧʦʢʘʪʳʭ (4Á-7Á) ʠ ʢʨʫʪʳʭ ʩʢʣʦʥʦʚ ʙʘʣʦʢ ʐʚʠʣʝʚʘ, ʃʠʧʷʰʢʠ, ʦʚʨʘʛʘ ʀʣʦʚʘʪʢʠ. ʆʙʳʯʥʳ 
ʩʤʳʪʳʝ ʧʦʯʚʳ. ɺʙʣʠʟʠ ʩʝʣ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʚʳʧʘʩ ʩʢʦʪʘ, ʩʢʣʦʥʳ ʤʘʣʦ ʟʘʜʝʨʥʦʚʘʥʳ, 
ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʠʟʨʝʞʝʥ. ʇʨʦʠʟʦʰʣʘ ʘʢʪʠʚʠʟʘʮʠʷ ʚʦʜʥʦ-ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ [6]. 

ɹʘʣʦʯʥʘʷ ʤʝʩʪʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʣʝʡʩʪʦʮʝʥʦʚʳʤʠ ʚʪʦʨʠʯʥʦ ʩʪʝʧʥʳʤʠ ʙʘʣʢʘʤʠ 
ʧʨʦʨʝʟʘʶʱʠʤʠ ʯʝʪʚʝʨʪʠʯʥʳʝ ʧʦʨʦʜʳ. ʂʨʫʧʥʝʡʰʠʝ ʠʟ ʥʠʭ: ʈʦʤʘʥʦʚʩʢʘʷ, ʂʦʩʘʷ, ʈʝʧʥʘʷ ʩ 
ʚʳʧʦʣʦʞʝʥʥʳʤʠ ʜʥʠʱʘʤʠ, ʠ ʤʝʩʪʘʤʠ ʢʨʫʪʳʤʠ ʩʢʣʦʥʘʤʠ. ɿʘʯʘʩʪʫʶ ʦʥʠ ʣʠʰʝʥʳ ʜʝʨʝʚʴʝʚ, 
ʥʦ ʦʙʳʯʥʳ ʪʨʝʚʦʩʪʦʠ ʩʪʝʧʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʭʦʟʷʡʩʪʚʘ ʥʘʤʠ ʦʧʠʩʘʥʳ ʜʚʝ ʛʨʫʧʧʳ ʣʠʥʝʡʥʦ-ʵʨʦʟʠʦʥʥʳʭ ʩʠʩʪʝʤ: 

11. ɻʨʫʧʧʘ ʫʨʦʯʠʱ ʩʣʘʙʦʚʨʝʟʘʥʥʳʭ ʣʦʞʙʠʥʥʦ-ʣʦʱʠʥʥʦ-ʙʘʣʦʯʥʳʭ ʩʫʭʦʜʦʣʴʥʳʭ 
ʩʠʩʪʝʤ ʜʦʣʠʥ ʍʦʧʨʘ ʠ ʇʘʥʠʢʠ. ʆʙʳʯʥʳ ʣʦʱʠʥʦʦʙʨʘʟʥʘʷ ʙʘʣʢʘ ʛʣʫʙʠʥʦʡ ʜʦ 10 ʤ, 
ʰʠʨʠʥʦʡ ï 150-200 ʤ, ʜʣʠʥʥʦʡ ʜʦ 12-15 ʢʤ. ʅʳʥʝ ʦʥʠ ʧʨʠʦʙʨʝʣʠ ʦʙʣʠʢ ʩʫʭʦʜʦʣʦʚ, 
ʠʟ-ʟʘ ʚʳʨʫʙʢʠ ʙʘʡʨʘʯʥʳʭ ʣʝʩʦʚ ʠ ʧʝʨʝʚʳʧʘʩʘ. ʇʦ ʙʨʦʚʢʘʤ ʠ ʪʘʣʴʚʝʛʘʤ ʦʙʳʯʥʳ 
ʟʘʨʦʩʣʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʩʪʝʧʥʦʛʦ ʨʘʟʥʦʪʨʘʚʴʷ. 

ɺ ʣʠʥʝʡʥʦ-ʵʨʦʟʠʦʥʳʭ ʩʠʩʪʝʤʘʭ ʩʦʟʜʘʥʳ ʧʨʫʜʳ ʚʦʟʚʝʜʝʥʥʳʝ ʚ ʨʘʥʛ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 
ʫʨʦʯʠʱ. ʇʨʠʚʝʨʭʦʚʳʝ ʧʨʫʜʳ ʩʦʦʨʫʞʝʥʳ ʚ ʣʦʞʙʠʥʘʭ ʠ ʣʦʱʠʥʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 
ʤʘʣʳʤʠ ʨʘʟʤʝʨʘʤʠ: ʜʣʠʥʥʘ ï 100-150 ʤ, ʧʣʦʱʘʜʴ ï 0,5-1,5 ʛʘ, ʛʣʫʙʠʥʘ ʥʝ ʙʦʣʝʝ 1,5 ʤ. 
ʇʨʠʫʩʪʴʝʚʳʝ ʧʨʫʜʳ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʠʤʠ ʨʘʟʤʝʨʘʤʠ: ʜʣʠʥʘ ï 300-700 ʤ, ʧʣʦʱʘʜʴ 1,5-5 
ʛʘ, ʛʣʫʙʠʥʘ ʙʦʣʝʝ 1,5ʤ. ʅʘʠʙʦʣʝʝ ʟʘʧʨʫʞʝʥʳ ʙʘʣʢʠ ʈʝʧʥʘʷ (6 ʧʨʫʜʦʚ), ʂʦʩʘʷ (7), 
ɹʦʣʴʰʝʛʦʣʦʚʘʷ (12), ʈʦʤʘʥʦʚʩʢʘʷ (5). ɺ 2020 ʛ. ʥʘ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣ 21 ʧʨʫʜ 
ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 119 ʛʘ, ʦʙʲʝʤʦʤ ï 2511 ʤ3 [5;11]. 
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ʈʘʩʩʤʦʪʨʠʤ ʧʨʫʜ çɼʸʤʠʥʩʢʠʡè, ʢʘʢ ʧʨʠʤʝʨ ʩʬʦʨʤʠʨʦʚʘʚʰʝʛʦʩʷ ʢʦʤʧʣʝʢʩʘ. ʉʦʟʜʘʥ 
ʚ 1955 ʛ. ʚ ʙʘʣʢʝ ɻʦʣʦʡ. ɼʣʠʥʥʘ ʚʦʜʦʝʤʘ ï 1,5 ʢʤ, ʰʠʨʠʥʘ ï 265 ʤ, ʧʨʝʜʝʣʴʥʘʷ ʛʣʫʙʠʥʘ ï 
2,3 ʤ, ʧʣʦʱʘʜʴ ʚʦʜʥʦʛʦ ʟʝʨʢʘʣʘ ð 3,7 ʛʘ. ɺ ʰʝʩʪʠʜʝʩʷʪʳʝ ʛʦʜʳ ʚʦʢʨʫʛ ʚʦʜʦʸʤʘ ʚʳʩʘʞʝʥʳ 
ʷʩʝʥʴ, ʜʫʙ, ʠʣʴʤ, ʪʦʧʦʣʴ, ʙʝʨʝʟʘ. ʅʳʥʝ ʦʥʠ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʙʦʥʠʪʝʪ ï 1-2, 
ʧʦʣʥʦʪʘ ï 0,9-1, ʚʳʩʦʪʘ ï 16-18 ʤ, ʜʠʘʤʝʪʨ ʜʦ 28 ʩʤ. ʇʦʜ ʧʦʣʦʛʦʤ ʜʝʨʝʚʴʝʚ ʧʨʦʠʟʨʘʩʪʘʶʪ 
ʭʚʦʱ ʧʦʣʝʚʦʡ, ʪʳʩʷʯʝʣʠʩʪʥʠʢ ʙʣʘʛʦʨʦʜʥʳʡ, ʤʷʪʣʠʢ ʣʫʛʦʚʦʡ, ʛʦʨʝʮ ʧʪʠʯʠʡ, ʪʠʧʯʘʢ, 
ʩʫʨʝʧʢʘ. ʌʘʮʠʠ ʄʝʣʢʦʚʦʜʴʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʦʛʦʟʦʤ ʠ ʪʨʦʩʪʥʠʢʦʤ. ʇʝʣʘʛʠʘʣʴ ʟʘʨʦʩʣʘ 
ʦʩʦʢʦʡ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ ʨʦʛʦʣʠʩʪʥʠʢʦʤ [8; 10]. 

ʀʥʘʯʝ ʚʳʛʣʷʜʷʪ ʧʨʫʜʳ-ʣʦʚʫʰʢʠ ʚʝʨʭʦʚʴʝʚ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʳʭ ʩʠʩʪʝʤ. ʅʘʧʨʠʤʝʨ, 
ɹʝʟʳʤʷʥʥʳʡ ʧʨʫʜ (ʜʣʠʥʥʘ 100-110 ʤ, ʰʠʨʠʥʘ 40-50 ʤ, ʧʨʝʜʝʣʴʥʘʷ ʛʣʫʙʠʥʘ ï 1,1 ʤ, 
ʧʣʦʱʘʜʴ ʚʦʜʥʦʛʦ ʟʝʨʢʘʣʘ ï 0,29 ʛʘ) ʩʦʦʨʫʞʝʥʥʳʡ ʚ ʙʘʩʩʝʡʥʝ ʙʘʣʢʠ ʂʨʫʪʦʡ. ʇʣʦʪʠʥʘ ʧʨʫʜʘ 
ʨʘʟ ʚ ʪʨʠ-ʧʷʪʴ ʣʝʪ ʧʨʦʨʳʚʘʝʪʩʷ ʪʘʣʳʤʠ ʚʦʜʘʤʠ. ʌʦʨʤʠʨʫʶʱʠʡʩʷ ʧʨʠʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩ ʥʝ 
ʩʬʦʨʤʠʨʦʚʘʥ. ʇʦʙʝʨʝʞʴʝ ʥʝ ʦʙʣʝʩʝʥʦ. ɺʠʜʘʤʠ-ʜʦʤʠʥʘʥʪʘʤʠ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʩʪʘʣʠ 
ʛʦʨʝʮ ʧʪʠʯʠʡ, ʧʘʩʪʫʰʴʷ ʩʫʤʢʘ, ʨʦʤʘʰʢʘ, ʪʳʩʷʯʝʣʠʩʪʥʠʢ. ʊʫʪ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʜʚʘ 
ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʚ ʦʙʣʝʩʸʥʥʦʤ ʚʦʜʦʝʤʝ. 

2 ʉʠʩʪʝʤʘ ʩʣʦʞʥʳʭ ʫʨʦʯʠʱ V-ʦʙʨʘʟʥʳʭ ʩʨʝʜʥʝʚʨʝʟʘʥʥʳʭ ʣʦʱʠʥʥʦ-ʦʚʨʘʞʥʦ-
ʙʘʣʦʯʥʳʭ ʣʠʥʝʡʥʦ-ʵʨʦʟʠʦʥʥʳʭ ʩʠʩʪʝʤ ʙʫʟʫʣʫʢʩʢʦʛʦ ʩʢʣʦʥʘ ʩʦ ʩʣʘʙʦ ʟʘʜʝʨʥʦʚʘʥʥʳʤʠ 
ʩʢʣʦʥʘʤʠ, ʧʝʨʝʤʝʥʥʳʤ ʚʦʜʦʪʦʢʦʤ, ʙʘʡʨʘʯʥʳʤʠ ʣʝʩʘʤʠ ʠ ʢʦʥʫʩʘʤʠ ʚʳʥʦʩʘ. ɹʫʟʫʣʫʢʩʢʠʡ 
ʩʢʣʦʥ ʠʩʧʝʱʨʝʥ ʘʢʪʠʚʥʦ ʨʘʩʪʫʱʠʤʠ ʵʨʦʟʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʉʢʣʦʥʳ ʙʘʣʦʢ 
ʏʝʨʸʤʫʭʦʚʦʡ, ʈʠʭʣʷʝʚʩʢʦʡ, ʀʣʦʚʘʪʢʠ ʧʨʦʥʠʟʘʥʳ ʦʪʚʝʨʰʢʘʤʠ ʦʚʨʘʛʦʚ. ɺ ʙʘʣʢʝ 
ʏʝʨʸʤʫʭʦʚʦʡ ʥʘʭʦʜʷʪʩʷ ʙʘʡʨʘʯʥʳʝ ʣʝʩʘ, ʨʘʩʪʫʱʠʭ ʦʚʨʘʛʦʚ ʤʘʣʦ. ʆʩʥʦʚʥʦʝ ʟʚʝʥʦ ʵʪʦʡ 
ʩʠʩʪʝʤʳ ï ʙʘʣʢʘ ʰʠʨʠʥʦʡ ʜʦ 250-300 ʤ, ʛʣʫʙʠʥʦʡ 15-25 ʤ. ʆʪ ʥʝʸ ʦʪʭʦʜʷʪ ʣʦʱʠʥʳ 
ʧʝʨʝʭʦʜʷʱʠʝ ʚ ʣʦʞʙʠʥʳ. ʊʠʧʠʯʥʳ ʣʦʞʙʠʥʳ ʩʪʦʢʘ ʜʣʠʥʥʦʡ 1-2 ʢʤ, ʰʠʨʠʥʦʡ 100-150 ʤ, 
ʛʣʫʙʠʥʦʡ 3-5 ʤ, ʧʦʜʭʦʜʷʪ ʧʨʷʤʦ ʢ ʙʨʦʚʢʘʤ ʙʘʣʦʢ, ʷʚʣʷʷʩʴ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 
ʙʦʢʦʚʳʭ ʠ ʚʝʨʭʦʚʳʭ ʦʚʨʘʛʦʚ ʜʣʠʥʥʦʡ ʜʦ 400-600 ʤ, ʰʠʨʠʥʦʡ 15-20 ʤ, ʛʣʫʙʠʥʦʡ ʜʦ 6-8 ʤ. 
ɺ ʧʨʠʫʩʪʴʝʚʦʡ ʯʘʩʪʠ ʦʙʳʯʥʳ ʢʦʥʫʩʳ ʚʳʥʦʩʘ, ʥʘ ʢʦʪʦʨʳʭ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʜʫʙʨʘʚʳ ʠ 
ʨʘʟʥʦʪʨʘʚʥʳʝ ʣʫʛʘ. 

ʆʧʠʰʝʤ ʥʘ ʧʨʠʤʝʨʝ ʙʘʣʢʠ ʏʝʨʸʤʫʭʦʚʦʡ ʦʩʥʦʚʥʳʝ ʬʘʮʠʠ ʙʘʡʨʘʯʥʳʭ ʜʫʙʨʘʚ. 
ɺʝʨʭʥʝʩʢʣʦʥʦʚʘʷ ʤʠʢʨʦʟʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʦʡ ʢʨʫʪʠʟʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (12-18Á), 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʠʣʴʥʦ- ʠ ʩʨʝʜʥʝ ʩʤʳʪʳʝ ʶʞʥʳʝ ʯʝʨʥʦʟʸʤʳ. ɼʫʙ ʥʝʚʳʩʦʢʠʡ, ʢʦʨʷʚʳʡ, 
ʧʦʨʦʩʣʝʚʦʡ IV ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ ʩ ʧʨʠʤʝʩʴʶ ʛʨʫʰʠ, ʢʣʝʥʘ. ɺ ʪʨʘʚʷʥʦʤ ʧʦʢʨʦʚʝ ï ʤʷʪʣʠʢ. 
ʕʪʘ ʣʝʩʦʤʷʪʣʠʢʦʚʘʷ ʜʫʙʨʘʚʘ ʚʦʟʥʠʢʣʘ ʧʨʠ ʧʝʨʝʚʳʧʘʩʝ ʩʢʦʪʘ. ʇʦʜʣʝʩʦʢ ʚʳʪʦʧʪʘʥ, 
ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʩʙʠʪʘ. ʉʨʝʜʥʝ ʩʢʣʦʥʦʚʘʷ ʤʠʢʨʦʟʦʥʘ ʩʣʦʞʝʥʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ 
ʜʝʣʶʚʠʘʣʴʥʳʤ ʧʣʘʱʦʤ, ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʘ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 10-14Á. ɺʳʩʦʪʘ ʜʫʙʘ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 5-6 ʤ, ʦʥ ʦʙʨʘʟʫʝʪ ʧʝʨʚʳʡ ʷʨʫʩ. ɺʪʦʨʦʡ ʷʨʫʩ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʩʯʸʪ ʢʣʝʥʘ, 
ʣʝʱʠʥʳ, ʯʝʨʸʤʫʭʠ, ʚʷʟʘ. ʊʨʘʚʷʥʦʡ ʧʦʢʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʦʨʣʷʢʦʤ, ʚʦʨʦʥʴʠʤ ʛʣʘʟʦʤ, 
ʢʫʧʝʥʦʡ. ʅʠʞʥʝʩʢʣʦʥʦʚʘʷ ʤʠʢʨʦʟʦʥʘ ʙʦʣʝʝ ʧʦʣʦʛʘ (4-6Á), ʫʚʣʘʞʥʝʥʘ, ʟʘ ʩʯʸʪ ʨʘʟʛʨʫʟʢʠ 
ʣʦʢʘʣʴʥʦ-ʜʦʥʩʢʦʛʦ ʤʦʨʝʥʥʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ. ɼʫʙ ʫʩʪʫʧʘʝʪ ʤʝʩʪʦ 
ʯʸʨʥʦʦʣʴʰʘʥʥʠʢʘʤ. ʆʙʳʯʥʦ ʚʳʩʦʢʦʝ ʨʘʟʥʦʪʨʘʚʴʝ (ʢʨʘʧʠʚʘ ʜʚʫʜʦʤʥʘʷ ʠ ʧʨ.) [4]. 
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*ʉʝʙʨʷʢʦʚʩʢʠʡ ʬʠʣʠʘʣ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

**ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʨʘʟʤʝʱʝʥʠʝ ʣʦʢʘʣʴʥʳʭ ʛʝʦʩʠʩʪʝʤ ʥʘ ʫʨʦʚʥʝ ʫʨʦʯʠʱ ʠ ʪʠʧʦʚ 
ʤʝʩʪʥʦʩʪʝʡ ʥʘ ʧʨʠʤʝʨʝ ʭʦʟʷʡʩʪʚʘ çʉʝʙʨʷʢʦʚʩʢʦʝè. ʇʦʢʘʟʘʥʘ ʠʭ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʨʝʣʴʝʬʘ, 
ʤʠʢʨʦʢʣʠʤʘʪʘ, ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

Annotation 

The placement of local geosystems at the level of tracts and types of localities is analyzed 
on the example of the farm ñSebryakovskoeò. Their dependence on topography, microclimate, 
soil and vegetation cover and anthropogenic activity is shown. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʃʦʢʘʣʴʥʘʷ ʛʝʦʩʠʩʪʝʤʘ, ʪʠʧ ʤʝʩʪʥʦʩʪʠ, ʫʨʦʯʠʱʝ, ʘʥʪʨʦʧʦʛʝʥʥʦʝ 
ʚʦʟʜʝʡʩʪʚʠʝ. 

Keyword. Local geosystem, type of locality, natural boundary, anthropogenic impact. 

ʍʦʟʷʡʩʪʚʦ çʉʝʙʨʷʢʦʚʩʢʦʝè ʥʘʭʦʜʠʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄʠʭʘʡʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘʥʠʤʘʷ 
ʧʣʦʱʘʜʴ 39747 ʛʘ. ɽʛʦ ʪʝʨʨʠʪʦʨʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʛʨʘʥʠʮʘʭ ʜʚʫʭ ʣʘʥʜʰʘʬʪʦʚ, 
ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʘʟʥʳʤ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʨʘʡʦʥʘʤ. ɺʦʜʦʨʘʟʜʝʣʴʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ 
ʦʪʥʝʩʝʥʳ ʢ ɹʫʟʫʣʫʢʩʢʦʤʫ ʧʦʜʨʘʡʦʥʫ ʆʢʩʢʦ-ɼʦʥʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʚ ʧʨʝʜʝʣʘʭ ʧʦʜʟʦʥʳ 
ʨʘʟʥʦʪʨʘʚʥʦ-ʪʠʧʯʘʢʦʚʦ-ʢʦʚʳʣʴʥʳʭ ʩʪʝʧʝʡ. ɼʦʣʠʥʘ ʄʝʜʚʝʜʠʮʳ ʦʪʥʦʩʠʪʩʷ ʢ 
ʄʝʜʚʝʜʠʮʢʦʤʫ ʣʘʥʜʰʘʬʪʥʦʤʫ ʨʘʡʦʥʫ ɼʦʥʩʢʦʡ ʠʥʪʨʘʟʦʥʘʣʴʥʦʡ ʧʨʦʚʠʥʮʠʠ [1; 5; 8]. 

ɺʦʜʦʨʘʟʜʝʣʴʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʘʥʠʤʘʝʪ ʣʘʥʜʰʘʬʪ ʧʨʠʤʝʜʚʝʜʠʮʢʠʭ ʘʢʢʫʤʫʣʷʪʠʚʥʦ-
ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʧʣʘʪʦ ʩ ʶʞʥʳʤʠ ʯʝʨʥʦʟʝʤʘʤʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʯʝʪʚʝʨʪʠʯʥʳʭ ʛʣʠʥʘʭ 
ʠ ʩʫʛʣʠʥʢʘʭ. ɼʦʤʠʥʠʨʫʶʪ ʟʦʥʘʣʴʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʨʘʟʥʦʪʨʘʚʥʳʭ ʩʪʝʧʝʡ ʩ ʬʨʘʛʤʝʥʪʘʤʠ 
çʶʞʥʦʛʦ ʨʘʟʥʦʪʨʘʚʴʷè. ɼʣʷ ʤʝʞʜʫʨʝʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʭʘʨʘʢʪʝʨʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʩʪʥʦʩʪʠ 
[2; 4]: 
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ʇʣʘʢʦʨʥʘʷ ʤʝʩʪʥʦʩʪʴ ʦʪʣʠʯʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʵʨʦʟʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʯʝʨʥʦʟʝʤʥʳʤʠ 
ʧʦʯʚʘʤʠ. ɺʝʨʦʷʪʥʦʝ ʟʘʣʝʛʘʥʠʝ ʟʝʨʢʘʣʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʝ ʤʝʥʝʝ ʰʝʩʪʠ ʤʝʪʨʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ ʧʣʘʢʦʨʳ ʧʦʣʥʦʩʪʴʶ ʨʘʩʧʘʭʘʥʳ ʠ ʟʦʥʘʣʴʥʳʝ ʬʠʪʦʮʝʥʦʟʳ ʟʘʤʝʥʝʥʳ ʦʜʥʦʣʝʪʥʠʤʠ 
ʢʫʣʴʪʫʨʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ. 

ʉʢʣʦʥʦʚʘʷ ʤʝʩʪʥʦʩʪʴ ʧʦ ʟʘʥʠʤʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʛʦʩʧʦʜʩʪʚʫʝʪ ʥʘʜ ʜʨʫʛʠʤʠ 
ʤʝʩʪʥʦʩʪʷʤʠ. ʇʦʣʦʛʠʝ ʩʢʣʦʥʳ (1Á-4Á) ʧʨʦʨʝʟʘʥʳ ʧʦʪʷʞʠʥʘʤʠ ʠ ʣʦʞʙʠʥʘʤʠ, ʵʪʦ ʥʘʯʘʣʴʥʳʝ 
ʟʚʝʥʴʷ ʵʨʦʟʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʇʦʯʚʳ ï ʤʘʣʦʤʦʱʥʳʝ ʯʝʨʥʦʟʝʤʳ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʩʤʳʪʦʩʪʠ. 
ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ: ʯʝʪʚʝʨʪʠʯʥʳʝ ʩʫʛʣʠʥʢʠ. ɺʝʨʦʷʪʥʦʝ ʟʘʣʝʛʘʥʠʝ ʟʝʨʢʘʣʘ 
ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʝ ʤʝʥʝʝ ʪʨʸʭ-ʰʝʩʪʠ ʤʝʪʨʦʚ, ʧʦʯʪʠ ʚʩʝ ʧʦʣʦʛʠʝ ʩʢʣʦʥʳ ʨʘʩʧʘʭʘʥʳ. ʇʦ 
ʙʦʨʪʘʤ ʨʷʜʘ ʙʘʣʦʢ ʤʝʩʪʘʤʠ ʚʳʭʦʜʷʪ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʥʝʦʛʝʥʦʚʳʝ ʧʝʩʢʠ, 
ʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʠ ʤʝʣ ʦʢʘʟʳʚʘʶʱʠʝ ʦʛʨʦʤʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʩʪʘʚ 
ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʬʘʮʠʡ, ʛʜʝ ʦʥʠ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʶ ʩʫʙʩʪʨʘʪʘ. 

ʂʨʫʪʦ ʩʢʣʦʥʦʚʘʷ ʤʝʩʪʥʦʩʪʴ ʥʝ ʪʠʧʠʯʥʘ ʜʣʷ ʠʩʢʦʤʦʛʦ ʣʘʥʜʰʘʬʪʘ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ 
ʧʨʠʩʝʪʝʚʳʝ ʥʘʜʙʨʦʚʦʯʥʳʝ ʩʢʣʦʥʳ ʄʝʜʚʝʜʠʮʳ ʠ ʝʝ ʧʨʠʪʦʢʦʚ; ʧʦʢʘʪʳʝ ʠ ʢʨʫʪʳʝ ʩʢʣʦʥʳ 
ʙʘʣʦʢ ʉʦʣʝʥʦʡ, ʂʦʙʳʣʠʥʩʢʦʡ, ʃʠʩʴʝʡ, ʊʝʨʥʦʚʦʡ, ʏʘʧʣʳʞʠʥʩʢʦʡ, ɹʘʣʦʙʘʨʜʠʥʘ. ʆʙʳʯʥʳ 
ʩʤʳʪʳʝ ʯʝʨʥʦʟʝʤʦʚʠʜʥʳʝ ʧʦʯʚʳ ʥʘ ʛʣʠʥʘʭ ʜʝʣʶʚʠʷ, ʩʫʛʣʠʥʢʘʭ, ʠʥʦʛʜʘ ʥʘ ʧʝʩʢʘʭ ʠ 
ʩʫʧʝʩʷʭ ʥʝʦʛʝʥʘ (ʩʢʣʦʥʳ ʙʘʣʢʠ ʉʦʣʝʥʦʡ), ʠʣʠ ʤʝʣʝ ʪʫʨʦʥʘ. ʄʝʩʪʥʦʩʪʴ ʧʨʦʨʝʟʘʥʘ 
ʤʦʣʦʜʳʤʠ, ʘʢʪʠʚʥʦ ʨʘʩʪʫʱʠʤʠ ʦʚʨʘʛʘʤʠ ʠ ʧʨʦʤʦʠʥʘʤʠ. ʇʦʯʪʠ ʚʩʝ ʦʪʚʝʨʰʢʠ ʦʚʨʘʛʦʚ 
ʚʦʟʥʠʢʣʠ ʟʘ ʠʩʪʝʢʰʠʝ ʧʦʣʚʝʢʘ ʚʩʣʝʜʩʪʚʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʨʘʩʧʘʰʢʠ (25-40 %) ʠ ʥʝ 
ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ ʤʝʣʠʦʨʘʮʠʡ. ʇʦʚʩʝʤʝʩʪʥʳ ʫʯʘʩʪʢʠ ʧʨʠʦʚʨʘʞʥʳʭ ʠ 
ʧʨʠʙʘʣʦʯʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ. 

ɹʘʣʦʯʥʘʷ ʤʝʩʪʥʦʩʪʴ ʤʘʨʢʠʨʫʝʪʩʷ ʦʙʰʠʨʥʳʤʠ ʙʘʣʢʘʤʠ ʧʦʩʪʣʝʜʥʠʢʦʚʦʛʦ ʛʝʥʝʟʠʩʘ 
ʚʦʟʨʘʩʪ ʤʥʦʛʠʭ ʠʟ ʥʠʭ ʥʝ ʤʝʥʝʝ 300-400 ʪʳʩ. ʣʝʪ. ɺ ʙʘʣʢʘʭ ʂʦʙʳʣʠʥʢʝ ʠ ʉʦʣʸʥʦʡ ʤʝʩʪʘʤʠ 
ʦʙʥʘʞʘʶʪʩʷ ʥʝʦʛʝʥʦʚʳʝ ʧʝʩʢʠ ʠ ʩʫʧʝʩʠ. ʃʠʥʝʡʥʦ-ʵʨʦʟʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʟʘʧʘʜʥʦʡ ʠ 
ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʝʡ ʧʦʣʠʛʦʥʘ ʦʪʥʦʩʷʪʩʷ ʢ ʙʘʩʩʝʡʥʫ ʂʫʤʳʣʛʠ (ʙʘʣʢʠ ʏʘʧʣʳʞʥʘʷ, ʃʝʩʥʘʷ, 
ɻʨʝʤʫʯʘʷ, ɹʘʣʦʙʘʨʜʠʥʘ, ʂʦʙʳʣʠʥʩʢʘʷ). ʋ ʥʠʭ ʧʦʣʦʛʠʝ ʩʢʣʦʥʳ, ʰʠʨʦʢʠʝ ʜʥʠʱʘ. ʆʥʠ ʥʝ 
ʦʙʣʘʜʘʶʪ ʧʦʩʪʦʷʥʥʳʤʠ ʚʦʜʦʪʦʢʘʤʠ, ʦʥʠ ʩʠʣʴʥʦ ʟʘʧʨʫʞʝʥʳ ʮʝʧʦʯʢʘʤʠ ʧʨʫʜʦʚ-ʣʦʚʫʰʝʢ. 
ɹʦʨʪʘ ʙʘʣʦʢ ʧʦʨʦʩʣʠ ʨʘʟʥʦʪʨʘʚʥʳʤʠ ʩʪʝʧʷʤʠ, ʚʙʣʠʟʠ ʩʸʣ ʟʘʯʘʩʪʫʶ ʚ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ 
ʧʘʩʪʙʠʱʥʦʡ ʜʠʛʨʝʩʩʠʠ. ʇʦ ʪʘʣʴʚʝʛʘʤ ʦʙʳʯʥʳ ʜʨʝʚʦʩʪʦʠ ʪʸʨʥʘ, ʚʠʰʥʠ, ʞʦʩʪʝʨʘ [3; 6; 7]. 

ɹʘʣʢʠ ʤʝʜʚʝʜʠʮʢʦʛʦ ʩʢʣʦʥʘ (ʃʠʩʴʷ, ʂʦʙʳʣʠʥʢʘ, ʃʦʛ ɹʦʣʴʰʦʡ) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 
ʢʨʫʪʳʤʠ, ʤʝʩʪʘʤʠ ʦʙʨʳʚʠʩʪʳʤʠ ʩʢʣʦʥʘʤʠ. ʆʥʠ ʛʣʫʙʦʢʦ ʚʨʝʟʘʥʳ ʚ ʯʝʪʚʝʨʪʠʯʥʳʝ ʛʣʠʥʳ ʠ 
ʩʫʛʣʠʥʢʠ. ʈʷʜ ʵʨʦʟʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠʤʝʝʪ ʚʳʭʦʜʳ ʨʦʜʥʠʢʦʚ, ʚʨʝʤʝʥʥʳʝ ʚʦʜʦʪʦʢʠ. 

ɺ ʣʠʥʝʡʥʦ-ʵʨʦʟʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʩʦʟʜʘʥʳ ʢʘʩʢʘʜʳ ʧʨʫʜʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 
ʚʳʨʘʱʠʚʘʥʠʷ ʨʳʙʳ, ʠʨʨʠʛʘʮʠʠ, ʚʦʜʦʧʦʷ ʞʠʚʦʪʥʳʭ. ʉʘʤʳʝ ʟʘʧʨʫʞʝʥʥʳʝ ʙʘʣʢʠ: 
ɹʘʣʦʙʘʨʜʠʥʘ ð 8 ʧʨʫʜʦʚ, ʂʦʙʳʣʠʥʢʘ ʠ ʏʘʧʣʳʞʥʘʷ ï ʧʦ ʧʷʪʴ. ɺʩʝʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʭʦʟʷʡʩʪʚʘ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 44 ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʘ. ʇʦ ʜʥʫ ʥʘʭʦʜʷʪʩʷ ʬʨʘʛʤʝʥʪʳ ʜʫʙʨʘʚ 
ʩ ʧʨʠʤʝʩʴʶ ʚʷʟʘ ʠ ʢʣʝʥʘ. ʂʦʵʬʬʠʮʠʝʥʪ ʵʨʦʟʠʦʥʥʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ï 0,9-1,1 ʢʤ/ʢʤ2. 
ɹʘʣʦʯʥʘʷ ʤʝʩʪʥʦʩʪʴ ʚ ʛʨʘʥʠʮʘʭ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʫʤʷ ʚʘʨʠʘʥʪʘʤʠ 
[9]. 
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1. ʉʣʦʞʥʳʝ ʫʨʦʯʠʱʘ V-ʦʙʨʘʟʥʳʭ ʣʠʥʝʡʥʦ-ʵʨʦʟʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩ ʢʨʫʪʳʤʠ ʩʢʣʦʥʘʤʠ 
ʧʨʦʥʠʟʘʥʥʳʤʠ ʤʦʣʦʜʳʤʠ ʨʘʩʪʫʱʠʤʠ ʦʚʨʘʛʘʤʠ, ʧʨʦʤʦʠʥʘʤʠ, ʩ ʚʳʭʦʜʘʤʠ ʨʦʜʥʠʢʦʚ ʠ 
ʢʣʶʯʝʡ, ʬʨʘʛʤʝʥʪʘʤʠ ʜʫʙʨʘʚ ʩ ʧʨʠʤʝʩʴʶ ʚʷʟʘ ʠ ʢʣʝʥʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʙʘʣʢʠ ʠ 
ʦʚʨʘʛʠ ʤʝʜʚʝʜʠʮʢʠʭ ʩʢʣʦʥʦʚ. 

2. ʉʣʦʞʥʳʝ ʫʨʦʯʠʱʘ ʚʪʦʨʠʯʥʦʩʪʝʧʥʳʭ ʣʠʥʝʡʥʦ-ʵʨʦʟʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʇʦ ʪʘʣʴʚʝʛʘʤ 
ʛʦʩʧʦʜʩʪʚʫʶʪ ʢʫʩʪʘʨʥʠʢʠ ʠ ʦʩʪʝʧʥʸʥʥʳʝ ʣʫʛʘ. ʉʢʣʦʥʳ ʙʘʣʦʢ ʤʘʣʦ ʟʘʜʝʨʥʦʚʘʥʳ, 
ʦʩʣʦʞʥʝʥʳ ʙʦʢʦʚʳʤʠ ʦʚʨʘʛʘʤʠ, ʦʪʚʝʨʰʢʘʤʠ, ʧʨʦʤʦʠʥʘʤʠ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ ʣʠʥʝʡʥʦ-
ʵʨʦʟʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʂʫʤʳʣʛʘ.  

ʄʝʜʚʝʜʠʮʢʘʷ ʜʦʣʠʥʘ ʚʳʜʝʣʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʦʙʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʡʦʥʘ. ɺʦʜʦʪʦʢ 
ʪʝʯʝʪ ʚ ʰʠʨʦʢʦʡ ʜʦʣʠʥʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʡ ʦ ʝʛʦ ʙʳʣʦʡ ʤʥʦʛʦʚʦʜʥʦʩʪʠ. 

ʅʘʜʧʦʡʤʝʥʥʦ-ʪʝʨʨʘʩʦʚʳʝ ʤʝʩʪʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʷʜʦʤ ʚʘʨʠʘʥʪʦʚ [10; 11]: 

1. ʅʘʪʝʨʨʘʩʥʳʡ ʦʟʸʨʥʦ-ʣʫʛʦʚʦʡ ʩ ʇʊʂ ʦʟʝʨ ʠ ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʭ ʣʫʛʦʚ. ʐʠʨʦʢʦ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʢ ʚʦʩʪʦʢʫ ʧʦʩ. ʉʝʙʨʦʚʦ (ʥʘʧʨʠʤʝʨ, ʦʟʝʨʘ ɹʦʣʴʰʦʡ ʠ ʄʘʣʳʡ ʀʣʴʤʝʥʴ). 
ʃʫʛʦʚʳʝ ʇʊʂ ʟʘʯʘʩʪʫʶ ʦʪʚʝʜʝʥʳ ʧʦʜ ʩʝʥʦʢʦʩʳ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʤʘʣʦ ʠʟʤʝʥʝʥʥʳʭ 
ʩʦʦʙʱʝʩʪʚ. 

2. ʅʘʪʝʨʨʘʩʦʚʳʭ ʦʩʪʝʧʥʸʥʥʳʭ ʣʫʛʦʚ ʩ ʶʞʥʳʤʠ ʯʝʨʥʦʟʝʤʘʤʠ ʥʘ ʜʝʣʶʚʠʠ. 
ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜ: ʧʝʩʢʠ, ʩʫʧʝʩʠ, ʩʫʛʣʠʥʢʠ. ʋʨʦʯʠʱʘ ʥʳʥʝ ʨʘʩʧʘʭʘʥʳ ʠʣʠ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʚʳʧʘʩʦʚ. ʋ ʧʦʩ. ʉʝʙʨʦʚʦ, ʧʝʨʝʚʳʧʘʩ ʧʨʠʚʸʣ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 
ʢʣʘʩʪʝʨʦʚ ʨʘʟʚʝʚʘʝʤʳʭ ʧʝʩʢʦʚ. 

3. ʅʘʪʝʨʨʘʩʦʚʳʭ ʩʣʘʙʦ ʟʘʢʨʝʧʣʸʥʥʳʭ ʠʣʠ ʨʘʟʚʝʚʘʝʤʳʭ ʧʝʩʢʦʚ ʦʪʥʦʩʷʱʠʭʩʷ ʢ 
ʧʝʨʠʬʝʨʠʠ ʉʝʨʛʠʝʚʩʢʠʭ ʧʝʩʢʦʚ, ʚʦʟʥʠʢʰʠʭ ʧʨʠ ʦʪʩʪʫʧʘʥʠʠ ɼʦʥʩʢʦʛʦ ʣʝʜʥʠʢʘ. 

4. ʅʘʣʦʞʝʥʥʳʭ ʥʘ ʤʝʜʚʝʜʠʮʢʫʶ ʪʝʨʨʘʩʫ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʢʨʫʧʥʳʭ ʙʘʣʦʢ. 
(ʂʦʙʳʣʠʥʢʘ, ʃʠʩʴʷ ʠ ʪ.ʜ.). ʕʪʦ ʇʊʂ ʦʩʪʝʧʥʸʥʥʳʭ ʣʫʛʦʚ ʠ ʜʫʙʨʘʚ. ʊʝʨʨʠʪʦʨʠʠ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʘʩʪʙʠʱ ʠ ʩʝʥʦʢʦʩʦʚ. 

ʇʦʡʤʝʥʥʘʷ ʤʝʩʪʥʦʩʪʴ ʚ ʛʨʘʥʠʮʘʭ ʭʦʟʷʡʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʳʩʦʢʦʡ ʧʦʡʤʦʡ. ʕʪʦ 
ʇʊʂ ʩʪʘʨʠʯʥʳʭ ʦʟʝʨ, ʜʫʙʨʘʚ ʠ ʣʫʛʦʚ. ʆʥʠ ʤʘʣʦ ʠʟʤʝʥʝʥʳ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʩʝʥʦʢʦʩʳ ʠ ʦʙʲʝʢʪʳ ʨʝʢʨʝʘʮʠʠ [8;12; 13]. 
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ɸʅʊʈʆʇʆɻɽʅʅʆɽ ʇʈɽʆɹʈɸɿʆɺɸʅʀɽ ʃʆʂɸʃʔʅʓʍ ɻɽʆʉʀʉʊɽʄ 
ʍʆɿʗʁʉʊɺɸ çʉɽɹʈʗʂʆɺʉʂʆɽè 

 
*ɼʘʚʳʜʦʚ ɸ.ʕ., *ʂʦʩʦʚ ɼ.ɸ., **ɼʞʫʤʘʛʘʟʠʝʚ ɽ.ɻ. 

 
*ʉʝʙʨʷʢʦʚʩʢʠʡ ʬʠʣʠʘʣ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

**ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʣʦʢʘʣʴʥʳʝ ʛʝʦʩʠʩʪʝʤʳ ʥʘ ʧʨʠʤʝʨʝ 
ʭʦʟʷʡʩʪʚʘ çʉʝʙʨʷʢʦʚʩʢʦʝè ʥʘʭʦʜʷʱʝʝʩʷ ʚ ʦʜʥʦʡ ʠʟ ʩʘʤʦʡ ʨʘʩʧʘʭʘʥʥʦʡ ʯʘʩʪʝʡ ʩʪʝʧʥʦʡ 
ʟʦʥʳ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

Annotation 

Analyzed the human impact on the local landscape-for example, agriculture Sebryakovskiy 
located in one of the most cultivated parts of the steppe zone in Volgograd region. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʃʦʢʘʣʴʥʘʷ ʛʝʦʩʠʩʪʝʤʘ, ʪʠʧ ʤʝʩʪʥʦʩʪʠ, ʫʨʦʯʠʱʝ, ʘʥʪʨʦʧʦʛʝʥʥʦʝ 
ʚʦʟʜʝʡʩʪʚʠʝ. 

Keyword. Local geosystem, type of locality, natural boundary, anthropogenic impact. 

ʉʠʣʴʥʦ ʠʟʤʝʥʸʥʥʳʝ ʠ ʥʘʨʫʰʝʥʥʳʝ ʇʊʂ ʟʘʥʠʤʘʶʪ ʥʝ ʤʝʥʝʝ 85% ʭʦʟʷʡʩʪʚʘ, 
ʜʦʤʠʥʠʨʫʶʪ ʘʛʨʦʣʘʥʜʰʘʬʪʳ, ʥʘ ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʠʪʩʷ ʥʝ ʤʝʥʝʝ 80 %. ɼʦ ʯʝʪʚʝʨʪʠ ʧʘʰʥʠ 
ʵʪʦ ʨʘʩʧʘʭʘʥʥʳʝ ʠ ʨʘʟʚʝʚʘʝʤʳʝ ʩʫʧʝʩʠ, ʧʦʢʘʪʳʝ ʩʢʣʦʥʳ, ʩʦʣʦʥʮʳ, ʢʘʤʝʥʠʩʪʳʝ ʫʛʦʜʴʷ. 
ʇʦʣʷ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ, ʪʷʥʫʪʩʷ ʚʜʦʣʴ ʩʢʣʦʥʦʚ [2; 5]. 

ʇʘʩʪʙʠʱʘ ʟʘʥʠʤʘʶʪ ʨʘʟʥʦʪʨʘʚʥʳʝ, ʩʦʣʦʥʮʦʚʳʝ, ʤʝʣʦʚʳʝ ʠ ʧʩʘʤʤʦʬʠʪʥʳʝ ʩʪʝʧʠ, 
ʟʘʯʘʩʪʫʶ ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʜʝʛʨʘʜʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʇʘʩʪʙʠʱʘ 
ʟʘʥʠʤʘʶʪ 7322 ʛʘ (19 % ʭʦʟʷʡʩʪʚʘ). ɺ 70-80-ʭ. ʛʛ. ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʢʨʫʧʥʝʡʰʠʝ ʫʯʘʩʪʢʠ 
ʚʳʧʘʩʦʚ ʧʨʠʫʨʦʯʠʚʘʣʠʩʴ ʢ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʳʤ ʩʠʩʪʝʤʘʤ (ʙʘʣʢʠ ʏʘʧʣʳʞʥʘʷ, ʃʦʤʦʚʩʢʘʷ, 
ʃʝʩʥʘʷ), ɻʃʇ ʇʝʥʟʘ ï ʂʘʤʝʥʩʢ, ʢ ʦʢʨʘʠʥʘʤ ʧʦʩʝʣʝʥʠʡ, ʢ ʧʩʘʤʤʦʬʠʪʥʳʤ ʠ ʩʦʣʦʥʮʦʚʳʤ 
ʩʪʝʧʷʤ. ɺʙʣʠʟʠ ʧʦʩʝʣʝʥʠʡ (ʭʫʪʦʨʘ ʉʝʥʠʯʢʠʥ, ʆʪʨʫʙʘ, ʂʘʪʘʩʦʥʦʚ) ʦʪʤʝʯʝʥʘ ʧʘʩʪʙʠʱʥʘʷ 
ʜʠʛʨʝʩʩʠʷ. ɺʳʩʦʢʠʡ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʳʧʘʩ ʠʜʝʪ ʚʜʦʣʴ ʙʘʣʦʢ ʏʘʧʣʳʞʥʦʡ (ʫ ʭ. 
ʉʝʥʠʯʢʠʥ), ʂʦʙʳʣʠʥʢʠ, ɹʘʣʦʙʘʨʜʠʥʘ (ʭ. ʂʘʪʘʩʦʥʦʚ), ɺʦʜʠʥʩʢʦʡ ʠ ʇʝʪʨʫʰʢʠʥʘ (ʭ. 
ʆʪʨʫʙʘ) [1; 3]. ɺʜʦʣʴ ʩʢʦʪʦʧʨʦʛʦʥʦʚ, ʚʙʣʠʟʠ ʩʸʣ ʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʤʝʪʨʦʚ 
ʦʪ ʥʠʭ, ʦʙʳʯʥʳ ʩʙʠʪʳʝ ʧʦʣʳʥʢʦʚʳʝ ʚʳʧʘʩʳ. ɻʦʩʧʦʜʩʪʚʦ ʧʦʣʳʥʢʘ ʦʙʫʩʣʦʚʣʝʥʦ ʝʛʦ ʧʣʦʭʦʡ 
ʧʦʝʜʘʝʤʦʩʪʴʶ ʩʢʦʪʦʤ ʠ ʙʦʣʴʰʦʡ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ [1; 4]. 

ʇʘʩʪʙʠʱʘ ʫʜʘʣʝʥʥʳʝ ʦʪ ʧʦʩʝʣʝʥʠʡ ʥʘʭʦʜʷʪʩʷ ʥʘ ʪʠʧʯʘʢʦʚʦʡ ʩʪʘʜʠʠ ʜʠʛʨʝʩʩʠʠ. 
ɹʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳ ʧʘʩʪʙʠʱʘ ʩʢʣʦʥʦʚ ʙʘʣʦʢ. ʅʘ ʥʝʚʳʙʠʪʳʭ ʩʢʣʦʥʘʭ ʦʙʳʯʥʳ ʢʦʚʳʣʴ ʠʣʠ 
ʪʠʧʯʘʢ, ʢʦʪʦʨʳʝ ʟʘʤʝʥʷʶʪʩʷ ʥʘ ʙʦʣʝʝ ʚʣʘʞʥʳʭ ʫʯʘʩʪʢʘʭ ʣʫʛʦʚʦ-ʩʪʝʧʥʦʡ ʠ ʣʫʛʦʚʦʡ 
ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʢʦʨʥʝʚʠʱʥʳʭ ʟʣʘʢʦʚʥʠʢʦʚ ʠ ʣʫʛʦʚʦʛʦ ʨʘʟʥʦʪʨʘʚʴʷ. 
ɺʳʙʠʪʳʝ ʩʢʣʦʥʳ ʟʘʥʠʤʘʝʪ ʧʦʣʳʥʦʢ. ʉʘʤʦʡ ʙʦʣʴʰʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 
ʦʪʣʠʯʘʶʪʩʷ ʧʘʩʪʙʠʱʘ ʜʥʠʱ ʙʘʣʦʢ. ʊʫʪ ʪʠʧʠʯʥʳ ʣʫʛʦʚʳʝ ʢʦʨʥʝʚʠʱʥʳʝ ʟʣʘʢʦʚʥʠʢʠ ʩ 
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ʬʨʘʛʤʝʥʪʘʤʠ ʨʘʟʥʦʪʨʘʚʴʷ. ʉ ʮʝʣʠʥʥʳʭ ʠʣʠ ʟʘʣʝʞʥʳʭ ʩʝʥʦʢʦʩʦʚ ʪʘʣʴʚʝʛʦʚ ʙʘʣʦʢ 
ʩʦʙʠʨʘʝʪʩʷ ʩʝʥʘ ʜʦ 15 ʮ/ʛ. ʊʨʘʚʦʩʪʦʡ ʪʫʪ ʙʦʣʝʝ ʩʦʭʨʘʥʥʳʡ ʠ ʙʳʩʪʨʝʝ ʚʝʛʝʪʠʨʫʝʪ, ʠʟ-ʟʘ 
ʭʦʨʦʰʝʛʦ ʫʚʣʘʞʥʝʥʠʷ ʠ ʙʣʠʟʦʩʪʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʉʙʠʪʳʝ ʜʥʠʱʘ ʙʘʣʦʢ ʟʘʥʷʪʳ 
ʤʘʣʦʩʲʝʜʦʙʥʳʤʠ, ʥʝʩʲʝʜʦʙʥʳʤʠ ʠ ʩʦʨʥʳʤʠ ʪʨʘʚʦʩʪʦʷʤʠ. 

ʋʯʘʩʪʢʠ ʧʘʩʪʙʠʱ ʥʘ ʧʝʩʢʘʭ ʠ ʩʫʧʝʩʷʭ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʭʦʟʷʡʩʪʚʘ, ʵʪʦ 
ʟʘʧʘʜʥʘʷ ʧʝʨʠʬʝʨʠʷ ʉʝʨʛʠʝʚʩʢʠʭ ʧʝʩʢʦʚ. ʊʨʘʚʦʩʪʦʡ ʩʠʣʴʥʦ ʚʳʪʦʧʪʘʥ, ʨʘʟʨʝʞʝʥ, ʩʦʯʥʳʭ 
ʪʨʘʚ ʤʘʣʦ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʪʨʘʚʦʩʪʦʷ ʤʘʣʘ ï ʚ ʩʨʝʜʥʝʤ 1-3 ʮ/ʛʘ. ʆʥ ʦʙʨʘʟʦʚʘʥ ʚʝʡʥʠʢʦʤ 
ʥʘʟʝʤʥʳʤ, ʢʦʚʳʣʝʤ ʀʦʘʥʥʘ, ʧʦʣʳʥʷʤʠ ʙʝʣʦʡ ʠ ʧʝʩʯʘʥʦʡ. 

ʇʘʩʪʙʠʱʘ ʥʘ ʩʦʣʦʥʮʘʭ ʯʘʩʪʦ ʧʨʠʫʨʦʯʝʥʳ ʢ ʩʢʣʦʥʘʤ ʶʞʥʦʡ ʵʢʩʧʦʟʠʮʠʠ. ʆʥʠ 
ʦʪʣʠʯʘʶʪʩʷ ʧʷʪʥʠʩʪʳʤ ʭʘʨʘʢʪʝʨʦʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ: ʯʝʨʝʜʦʚʘʥʠʝʤ ʟʣʘʢʦʚʥʠʢʦʚ, 
ʦʙʨʘʟʫʶʱʠʭ ʛʫʩʪʦʡ ʪʨʘʚʦʩʪʦʡ, ʩ ʧʷʪʥʘʤʠ ʧʦʣʳʥʝʡ. ʄʠʢʨʦʧʦʥʠʞʝʥʠʷ ï ʟʘʧʘʜʠʥʳ ʠ 
ʣʦʞʙʠʥʳ ʩʪʦʢʘ ʟʘʥʠʤʘʶʪ ʟʣʘʢʦʚʥʠʢʠ. ʈʦʚʥʳʝ ʫʯʘʩʪʢʠ ʟʘʥʠʤʘʶʪ ʧʦʣʳʥʠ. ʇʝʨʝʭʦʜʥʳʝ 
ʟʦʥʳ ʤʝʞʜʫ ʟʣʘʢʦʚʳʤʠ ʟʘʧʘʜʠʥʘʤʠ ʠ ʩʦʣʦʥʮʘʤʠ ʟʘʥʠʤʘʶʪ ʪʠʧʯʘʢ, ʨʦʤʘʰʥʠʢ, ʯʪʦ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʘʩʪʙʠʱʥʦʡ ʜʠʛʨʝʩʩʠʠ. ʅʘ ʩʙʠʪʳʭ ʧʘʩʪʙʠʱʘʭ ʧʨʝʦʙʣʘʜʘʶʪ ʧʦʣʳʥʠ, ʧʦ 
ʟʘʧʘʜʠʥʘʤ ï ʧʦʣʳʥʦʢ. ɺʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʘʣʦ [7; 8]. 

ʄʘʣʦʠʟʤʝʥʸʥʥʳʝ ʇʊʂ ʩʦʭʨʘʥʠʣʠʩʴ ʚ ʜʦʣʠʥʝ ʄʝʜʚʝʜʠʮʳ, ʧʦ ʵʨʦʟʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ, 
ʥʘ ʧʦʢʘʪʳʭ ʩʢʣʦʥʘʭ. ʅʝʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ ʮʝʣʠʥʳ ʠ ʟʘʣʝʞʠ ʩʦʭʨʘʥʠʣʠʩʴ ʫ ɻʃʇ çʇʝʥʟʘ ï 
ʂʘʤʝʥʩʢè. ʏʘʩʪʷʤʠ ʢʫʣʴʪʫʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʚʳʜʝʣʝʥʳ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʣʝʩʥʘʷ ʧʦʣʦʩʘ, 
ʣʝʩʦʧʦʣʦʩʳ. ʀʭ ʧʣʦʱʘʜʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʭʦʟʷʡʩʪʚʘ ï 431 ʛʘ, ʩʨʝʜʥʷʷ ʦʙʣʝʩʝʥʥʦʩʪʴ ï 2% [6, 
11]. 

ʉʝʣʠʪʴʙʘ ʟʘʥʠʤʘʝʪ 548 ʛʘ (ʦʢ. 1,5 % ʧʣʦʱʘʜʠ ʭʦʟʷʡʩʪʚʘ). ʕʪʦ ʭʫʪʦʨʘ ʂʘʪʘʩʦʥʦʚ (266 
ʛʘ), ɿʠʥʦʚʴʝʚ (13 ʛʘ), ʆʪʨʫʙʘ (79 ʛʘ), ʉʝʥʠʯʢʠʥ (190 ʛʘ). ɹʦʣʴʰʠʥʩʪʚʦ ʧʦʩʝʣʝʥʠʡ 
ʨʘʩʢʠʥʫʣʦʩʴ ʚʜʦʣʴ ʣʠʥʝʡʥʦ-ʵʨʦʟʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʅʘʧʨʠʤʝʨ, ʭʫʪʦʨ ʉʝʥʠʯʢʠʥ, ʪʷʥʝʪʩʷ 
ʚʜʦʣʴ ʙʘʣʢʠ ʏʘʧʣʳʞʥʘʷ, ʂʘʪʘʩʦʥʦʚ ï ʣʦʢʘʣʠʟʦʚʘʥ ʚʜʦʣʴ ʙʘʣʢʠ ʂʦʙʳʣʠʥʢʘ, ʆʪʨʫʙʘ ï 
ʪʷʥʝʪʩʷ ʚʜʦʣʴ ʙʘʣʢʠ ɺʦʜʠʥʩʢʦʡ. ʇʦʩʣʝ ʨʘʩʧʘʜʘ ʉʉʉʈ ʠ ʥʘʯʘʣʘ ʨʳʥʦʯʥʳʭ ʨʝʬʦʨʤ ʚ 
ʭʦʟʷʡʩʪʚʝ ʠʟʤʝʥʠʣʘʩʴ ʩʪʨʫʢʪʫʨʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ɹʳʣʦ ʚʳʚʝʜʝʥʦ ʠʟ ʩʝʚʦʦʙʦʨʦʪʘ ʥʝ 
ʤʝʥʝʝ ʯʝʪʚʝʨʪʠ ʚʩʝʡ ʧʘʰʥʠ, ʦʩʪʘʚʰʘʷʩʷ ʟʘʩʝʚʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʦʜʩʦʣʥʝʯʥʠʢʦʤ. 
ɹʝʟʜʝʥʝʞʴʝ ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʦʜʠʪʴ ʢʦʤʧʣʝʢʩ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʝ 
ʤʝʥʝʝ ʯʝʪʚʝʨʪʠ ʣʝʩʥʳʭ ʧʦʣʦʩ ʩʛʦʨʝʣʦ ʚ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ (1998-1999, 2001, 2010). 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʣʦʞʠʚʰʘʷʩʷ ʩʪʨʫʢʪʫʨʘ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʝʨʘʮʠʦʥʘʣʴʥʘ ʠ ʪʨʝʙʫʝʪ 
ʦʧʪʠʤʠʟʘʮʠʠ [12, 13]. 

ʂʨʫʧʥʝʡʰʠʝ ʫʯʘʩʪʢʠ ʩʣʘʙʦʠʟʤʝʥʸʥʥʳʭ ʇʊʂ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʙʘʣʦʯʥʦʡ, 
ʥʘʜʧʦʡʤʝʥʥʦ-ʪʝʨʨʘʩʩʦʚʦʡ ʠ ʧʦʡʤʝʥʥʦʡ ʤʝʩʪʥʦʩʪʝʡ. ʇʊʂ ʨʘʟʥʦʪʨʘʚʥʳʭ ʩʪʝʧʝʡ ʠ ʣʫʛʦʚ 
ʟʘʯʘʩʪʫʶ ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʝʨʝʚʳʧʘʩʫ ʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʨʝʜʥʝʡ ʠʣʠ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʷʭ 
ʧʘʩʪʙʠʱʥʦʡ ʜʠʛʨʝʩʩʠʠ (ʚʜʘʣʠ ʦʪ ʧʦʩʝʣʝʥʠʡ ʠ ʤʝʩʪ ʚʦʜʦʧʦʷ ʂʈʉ ʠ ʄʈʉ). 
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ɺ ʇʈɽɼɽʃɸʍ ʈɽʏʅʓʍ ɼʆʃʀʅ 
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ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʨʘʟʤʝʱʝʥʠʝ ʣʦʢʘʣʴʥʳʭ ʛʝʦʩʠʩʪʝʤ ʥʘ ʫʨʦʚʥʝ ʫʨʦʯʠʱ ʠ ʧʦʡʤʝʥʥʦ-
ʜʦʣʠʥʥʳʭ ʤʝʩʪʥʦʩʪʝʡ ʥʘ ʧʨʠʤʝʨʝ ʭʦʟʷʡʩʪʚʘ çɼʸʤʠʥʩʢʦʝè. ʇʦʢʘʟʘʥʘ ʠʭ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 
ʨʝʣʴʝʬʘ, ʤʠʢʨʦʢʣʠʤʘʪʘ, ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

Annotation 

The placement of local geosystems at the level of tracts and floodplain-valley areas is 
analyzed on the example of the De-Minskoe farm. Their dependence on topography, 
microclimate, soil and vegetation cover and anthropogenic activity is shown. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʃʦʢʘʣʴʥʘʷ ʛʝʦʩʠʩʪʝʤʘ, ʪʠʧ ʤʝʩʪʥʦʩʪʠ, ʫʨʦʯʠʱʝ, ʘʥʪʨʦʧʦʛʝʥʥʦʝ 
ʚʦʟʜʝʡʩʪʚʠʝ. 

Keyword. Local geosystem, type of locality, natural boundary, anthropogenic impact. 

ɺ ʠʥʪʨʘʟʦʥʘʣʴʥʦʤ ʣʘʥʜʰʘʬʪʝ ʜʦʣʠʥʳ ʨ. ɹʫʟʫʣʫʢ ʥʘʤʠ ʦʧʠʩʘʥʳ ʩʣʝʜʫʶʱʠʝ 
ʤʝʩʪʥʦʩʪʠ [8]: 

ʅʘʜʧʦʡʤʝʥʥʦ-ʪʝʨʨʘʩʦʚʘʷ ʤʝʩʪʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤʠ ʧʦʜʪʠʧʘʤʠ:  

1. ʅʘʪʝʨʨʘʩʦʚʳʡ ʦʟʝʨʥʦ-ʣʫʛʦʚʦʡ ʩ ʦʟʝʨʘʤʠ ʠ ʚʣʘʞʥʳʤʠ ʨʘʟʥʦʪʨʘʚʥʳʤʠ ʣʫʛʘʤʠ. 
ʂʨʫʧʥʝʡʰʠʤ ʚʦʜʦʝʤʦʤ ʷʚʣʷʝʪʩʷ ʦʟ. ʀʣʴʤʝʥʴ. ɺʣʘʞʥʳʝ ʣʫʛʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʩʝʥʦʢʦʩʳ. 

2. ʅʘʪʝʨʨʘʩʩʦʚʳʭ ʦʩʪʝʧʥʝʥʥʳʭ ʣʫʛʦʚ ʥʘ ʶʞʥʳʭ ʯʝʨʥʦʟʝʤʘʭ. ʅʳʥʝ ʜʘʥʥʳʡ ʧʦʜʪʠʧ 
ʦʪʚʝʜʝʥ ʧʦʜ ʧʘʰʥʶ, ʣʠʙʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʘʩʪʙʠʱ. 

3. ʅʘʣʦʞʝʥʥʳʭ ʥʘ ʙʫʟʫʣʫʢʩʢʫʶ ʪʝʨʨʘʩʫ ʢʦʥʫʩʘʭ ʚʳʥʦʩʘ ʢʨʫʧʥʳʭ ʙʘʣʦʢ. 
ɻʦʩʧʦʜʩʪʚʫʶʪ ʨʘʟʥʦʪʨʘʚʥʳʝ ʣʫʛʘ ʠ ʜʫʙʨʘʚʳ. ʅʳʥʝ ʜʘʥʥʳʡ ʧʦʜʪʠʧ ʦʪʚʝʜʝʥ ʧʦʜ ʧʘʰʥʶ, 
ʣʠʙʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʘʩʪʙʠʱ. ʅʘ ʢʦʥʫʩʝ ʚʳʥʦʩʘ ʙʘʣʢʠ ʐʚʠʣʝʚʘ ʙʳʣ ʦʩʥʦʚʘʥ 
ʭʫʪʦʨ ʄʘʨʪʳʥʦʚʩʢʠʡ, ʢʦʥʫʩʝ ʚʳʥʦʩʘ ʙʘʣʢʠ ʉʦʣʦʥʮʦʚʩʢʦʡ ï ʭʫʪʦʨ ʂʣʝʡʤʝʥʦʚʩʢʠʡ. 

4. ʅʘʪʝʨʨʘʩʩʦʚʳʭ ʧʝʩʢʦʚ, ʚʦʟʥʠʢʰʠʭ ʧʨʠ ʦʪʩʪʫʧʣʝʥʠʠ ɼʦʥʩʢʦʛʦ ʣʝʜʥʠʢʘ. 
ʅʘʪʝʨʨʘʩʩʦʚʳʝ ʧʝʩʢʠ ʥʘʭʦʜʷʪʩʷ ʩʝʚʝʨʥʝʝ ʭʫʪʦʨʘ ʂʣʝʡʤʝʥʦʚʩʢʠʡ. ʏʘʩʪʴ ʧʝʩʢʦʚ ʟʘʢʨʝʧʣʝʥʘ 
ʩʦʩʥʦʚʳʤʠ ʣʝʩʦʥʘʩʘʞʜʝʥʠʷʤʠ [1; 3]. 

ʇʦʡʤʝʥʥʘʷ ʤʝʩʪʥʦʩʪʴ. ʆʧʨʝʜʝʣʷʶʱʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʧʦʡʤʝʥʥʦ-ʣʫʛʦʚʳʭ ʇʊʂ 
ʷʚʣʷʝʪʩʷ: ʧʦʨʦʜʳ ʘʣʣʶʚʠʘʣʴʥʦʛʦ ʛʝʥʝʟʠʩʘ (ʧʝʩʢʠ ʠ ʩʫʧʝʩʠ); ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʟʘʧʦʣʥʷʝʤʦʩʪʴ 



 
 

130 

ʜʦʣʠʥʳ ʧʦʣʳʤʠ ʚʦʜʘʤʠ; ʙʣʠʟʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ; ʛʦʩʧʦʜʩʪʚʦ ʪʨʘʚʷʥʠʩʪʦʡ 
ʣʫʛʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʃʠʪʦʛʝʥʥʘʷ ʦʩʥʦʚʘ ʧʦʡʤʝʥʥʳʭ ʇʊʂ ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʤʝʘʥʜʨʠʨʦʚʘʥʠʝʤ ɹʫʟʫʣʫʢʘ ʠ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʦʪʣʦʞʝʥʠʝʤ ʥʘʠʣʢʘ. ʄʦʣʦʜʘʷ ʧʦʡʤʘ 
ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʚʳʧʫʢʣʦʡ ʩʪʦʨʦʥʝ ʤʝʘʥʜʨʦʚ ʠʟ-ʟʘ ʦʪʣʦʞʝʥʠʷ ʨʫʩʣʦʚʦʛʦ ʘʣʣʶʚʠʷ. ɹʦʣʝʝ 
ʟʨʝʣʳʝ ʫʯʘʩʪʢʠ ʬʦʨʤʠʨʫʝʪ ʧʦʡʤʝʥʥʳʡ ʘʣʣʶʚʠʡ.  

ɺʳʩʦʪʥʦ ʚ ʧʦʡʤʝ ʨʘʟʣʠʯʘʶʪʩʷ ʚʳʩʦʢʘʷ (ʧʨʠʨʫʩʣʦʚʘʷ), ʩʨʝʜʥʷʷ (ʮʝʥʪʨʘʣʴʥʘʷ) ʠ 
ʥʠʟʢʘʷ (ʧʨʠʪʝʨʨʘʩʩʦʚʘʷ) ʧʦʡʤʳ. ʂʘʞʜʘʷ ʠʟ ʥʠʭ ʦʪʣʠʯʘʝʪʩʷ çʩʚʦʠʤè ʫʚʣʘʞʥʝʥʠʝʤ, ʛʜʝ 
ʚʝʜʫʱʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʚʦʜʥʳʡ ʨʝʞʠʤ, ʩʚʷʟʘʥʥʳʡ ʩ ʚʳʩʦʪʦʡ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʚʝʩʝʥʥʝʛʦ 
ʧʘʚʦʜʢʘ, ʟʘʣʝʛʘʥʠʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʚʳʧʘʜʝʥʠʝʤ ʦʩʘʜʢʦʚ ʚ ʪʝʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ. ʇʦ 
ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʳʜʝʣʷʶʪ ʦʩʪʝʧʥʸʥʥʳʝ, ʩʫʭʠʝ, ʚʣʘʞʥʳʝ, ʩʳʨʳʝ ʠ ʙʦʣʦʪʥʳʝ ʇʊʂ [2; 
4]. 

ʅʘ ʥʝʜʝʷʪʝʣʴʥʳʭ ʥʘʥʦʩʘʭ (ʫʯʘʩʪʢʠ ʧʦʡʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʪʦʧʣʷʝʤʳʝ ʚʦ ʚʨʝʤʷ 
ʧʦʣʦʚʦʜʴʷ) ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʦʡ ʛʣʫʙʠʥʝ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʦʙʨʘʟʦʚʘʣʠʩʴ 
ʫʨʦʯʠʱʘ ʨʘʟʥʦʪʨʘʚʥʳʭ ʣʫʛʦʚ ʩ ʬʘʮʠʷʤʠ ʨʘʟʥʦʪʨʘʚʥʦ-ʧʩʘʤʤʦʬʠʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ 
ʩʫʭʠʭ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʳʭ ʣʫʛʦʚ ʥʘ ʘʣʣʶʚʠʘʣʴʥʳʭ ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚʘʭ. 
ʄʝʩʪʘʤʠ ʩʦʭʨʘʥʠʣʠʩʴ ʫʨʦʯʠʱʘ ʜʫʙʨʘʚ ʩ ʬʘʮʠʷʤʠ ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʨʘʟʥʦʪʨʘʚʥʳʭ ʣʫʛʦʚ [7; 
12;13]. 

ʅʠʟʢʫʶ ʧʦʡʤʫ ʬʦʨʤʠʨʫʶʪ ʇʊʂ ʧʨʠʪʝʨʨʘʩʥʳʭ ʟʘʨʘʩʪʘʶʱʠʭ ʦʟʝʨ ʩ 
ʧʝʨʝʫʚʣʘʞʥʸʥʥʳʤʠ ʨʘʟʥʦʪʨʘʚʥʦ-ʦʩʦʢʦʚʳʤʠ ʣʫʛʘʤʠ ʥʘ ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʭ ʧʦʯʚʘʭ [6; 9;10]. 

ʎʝʥʪʨʘʣʴʥʫʶ ʧʦʡʤʫ ʟʘʥʠʤʘʶʪ ʇʊʂ ʣʫʛʦʚ, ʦʟʸʨ ʠ ʣʝʩʦʚ. ʇʦʣʦʛʠʡ ʨʝʣʴʝʬ ʩ ʥʘʥʦʩʘʤʠ, 
ʙʣʠʟʢʦʝ ʟʘʣʝʛʘʥʠʝ ʚʦʜʥʦʛʦ ʟʝʨʢʘʣʘ ʚʝʜʝʪ ʚʳʩʦʢʦʤʫ ʬʠʪʦʨʘʟʥʦʦʙʨʘʟʠʶ. ʆʙʳʯʥʳ ʫʨʦʯʠʱʘ 
ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʦ-ʚʝʡʥʠʢʦʚʳʭ ʣʫʛʦʚ ʩ ʧʦʡʤʝʥʥʳʤʠ ʦʟʸʨʘʤʠ. ɼʣʷ ʧʨʠʨʫʩʣʦʚʦʡ ʧʦʡʤʳ 
ʦʙʳʯʥʳ ʇʊʂ ʨʘʟʥʦʪʨʘʚʥʳʭ ʣʫʛʦʚ ʥʘ ʜʝʨʥʦʚʳʭ ʧʦʯʚʘʭ. ɺ ʫʩʣʦʚʠʷʭ ʫʩʪʦʡʯʠʚʦʛʦ 
ʫʚʣʘʞʥʝʥʠʷ ʦʙʳʯʥʳ ʱʫʯʢʘ, ʦʩʦʢʘ, ʢʣʫʙʥʝʢʘʤʳʰ, ʩʦʣʦʜʢʘ. ʇʨʠ ʧʝʨʝʤʝʥʥʦʤ ʫʚʣʘʞʥʝʥʠʠ ï 
ʧʳʨʝʡ ʧʦʣʟʫʯʝʡ, ʤʷʪʣʠʢ ʙʦʣʦʪʥʳʡ, ʧʦʣʝʚʠʮʘ ʧʦʙʝʛʦʦʙʨʘʟʫʶʱʘʷ [5; 8; 11]. 

ʉʠʩʪʝʤʥʦʝ ʦʪʣʦʞʝʥʠʝ ʠʣʘ ʩʣʦʝʤ ʚ ʥʝʩʢʦʣʴʢʦ ʩʘʥʪʠʤʝʪʨʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʘʚʣʝʥʠʶ 
ʤʥʦʛʠʭ ʚʠʜʦʚ ʪʨʘʚ ʠ ʚʝʜʝʪ ʢ ʜʦʤʠʥʠʨʦʚʘʥʠʶ ʢʦʨʥʝʚʠʱʥʳʭ ʟʣʘʢʦʚ, ʢ ʢʦʪʦʨʳʤ 
ʧʨʠʤʝʰʠʚʘʝʪʩʷ ʙʦʨʱʝʚʠʢ, ʧʠʞʤʘ, ʱʘʚʝʣʴ, ʤʦʣʦʯʘʡ. ʋʤʝʨʝʥʥʳʡ ʚʳʧʘʩ ʩʢʦʪʘ ʚʝʜʝʪ 
ʫʤʝʥʴʰʝʥʠʶ ʨʦʩʣʳʭ ʟʣʘʢʦʚʥʠʢʦʚ (ʢʦʩʪʸʨ, ʧʳʨʝʡ, ʪʠʤʦʬʝʝʚʢʘ), ʨʷʜʘ ʙʦʙʦʚʳʭ ʠ 
ʨʘʟʥʦʪʨʘʚʴʷ. ʇʝʨʝʚʳʧʘʩ ʫ ʧʦʩʝʣʝʥʠʡ ʄʘʨʪʳʥʦʚʩʢʦʝ ʠ ʂʣʝʡʤʸʥʦʚʩʢʦʝ ʧʨʠʚʝʣ ʢ 
ʜʦʤʠʥʠʨʦʚʘʥʠʶ ʥʝʩʲʝʜʦʙʥʦʛʦ ʨʘʟʥʦʪʨʘʚʴʷ ʠ ʩʦʨʥʷʢʦʚ. 
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ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʛʝʦʩʠʩʪʝʤ, ʥʘ ʧʨʠʤʝʨʝ 
ʭʦʟʷʡʩʪʚʘ çɼʸʤʠʥʩʢʦʝè. ʇʦʢʘʟʘʥʘ ʠʭ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʨʝʣʴʝʬʘ, ʤʠʢʨʦʢʣʠʤʘʪʘ, ʧʦʯʚʝʥʥʦ-
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

Annotation 

Anthropogenic changes in local geosystems are analyzed on the example of the Deminskoe 
farm. Their dependence on topography, microclimate, soil and vegetation cover and 
anthropogenic activity is shown. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʂʫʣʴʪʫʨʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʣʦʢʘʣʴʥʘʷ ʛʝʦʩʠʩʪʝʤʘ, ʩʝʣʠʪʴʙʘ, 
ʧʘʩʪʙʠʱʘ. 

Keyword. Cultural landscapes, local geosystem, settlements, pastures. 

ʈʘʚʥʠʥʥʳʡ ʨʝʣʴʝʬ, ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʥʘʣʠʯʠʝ 
ʧʣʦʜʦʨʦʜʥʳʭ ʯʝʨʥʦʟʝʤʦʚ ʧʨʠʚʝʣʦ ʢ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʘʩʧʘʰʢʝ. ʈʘʩʧʘʭʘʥʳ ʥʝ ʪʦʣʴʢʦ ʧʦʣʦʛʠʝ 
ʩʢʣʦʥʳ, ʥʦ ʠ ʢʨʫʪʳʝ, ʘ ʪʘʢ ʞʝ ʥʘʜʧʦʡʤʝʥʥʦ-ʪʝʨʨʘʩʦʚʘʷ ʤʝʩʪʥʦʩʪʴ. ʅʝ ʤʝʥʝʝ 20 % ʧʘʰʥʠ 
ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʝ ʟʝʤʣʠ, 12% ʧʘʰʥʠ ʩʤʳʪʦ. ʇʦʣʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 
ʦʢʦʥʪʫʨʝʥʳ ʣʝʩʦʧʦʣʦʩʘʤʠ, ʟʘʯʘʩʪʫʶ ʦʜʥʦ ʧʦʣʝ ʥʝ ʧʨʝʚʳʰʘʝʪ ʨʘʟʤʝʨʦʚ 1,5 ʥʘ 0,5 ʢʤ. ʆʥʠ 
ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ, ʚʙʣʠʟʠ ʵʨʦʟʠʦʥʥʦʦʧʘʩʥʳʭ ʩʢʣʦʥʦʚ ʨʘʟʤʝʱʝʥʳ 
ʧʦʧʝʨʝʢ ʩʢʣʦʥʘ. ʆʚʨʘʛʠ ʠ ʙʘʣʢʠ ʦʢʘʡʤʣʝʥʳ ʧʘʰʥʝʡ (ʥʘʧʨʠʤʝʨ, ʙʘʣʢʠ ɹʝʨʝʟʦʚʘʷ, 
ʈʦʤʘʥʦʚʩʢʘʷ, ɼʫʙʦʚʩʢʘʷ, ʈʝʧʥʘʷ, ʉʝʨʸʞʢʠʥʘ, ʂʦʩʘʷ ʠ ʜʨ.) [7; 9; 13]. 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʪʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʷʪʩʷ (ʢʨʦʤʝ ʧʦʡʤ ɹʫʟʫʣʫʢʘ ʠ ʇʘʥʠʢʠ), ʢ 
ʠʟʤʝʥʝʥʥʳʤ ʠ ʥʘʨʫʰʝʥʥʳʤ ʛʝʦʩʠʩʪʝʤʘʤ. ʆʢʦʣʦ 90 % ʟʘʥʠʤʘʶʪ ʘʛʨʦʣʘʥʜʰʘʬʪʳ, ʠʟ ʥʠʭ 
70% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʘʰʥʶ. ʇʘʩʪʙʠʱʘ ʟʘʥʠʤʘʶʪ 17,0 %. ɼʸʤʠʥʩʢʦʝ ʙʳʣʦ ʦʧʦʨʥʳʤ 
ʮʝʥʪʨʦʤ ɺʅʀɸʃʄʀ ʥʘ ʩʝʚʝʨʝ ʥʘʰʝʡ ʦʙʣʘʩʪʠ. ɿʘ ʠʩʪʝʢʰʠʝ ʧʦʣʚʝʢʘ ʚʳʨʘʱʝʥ ʢʦʤʧʣʝʢʩ 
ʧʦʣʝʟʘʱʠʪʥʳʭ ʣʝʩʦʥʘʩʘʞʜʝʥʠʡ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 500 ʛʘ, ʦʙʣʝʩʸʥʥʦʩʪʴ ʧʘʰʥʠ ʧʨʝʚʳʰʘʝʪ 
2,5 % [12]. 

ʆ ʩʪʨʫʢʪʫʨʝ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦ ʨʦʣʠ ʚ ʵʪʦʤ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ 
(ʦʩʦʙʝʥʥʦ ʨʘʩʧʘʰʢʠ ʠ ʧʘʩʪʴʙʳ ʩʢʦʪʘ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʩʭʝʤʳ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 
ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʭʦʟʷʡʩʪʚʘ ʄ 1:50 000 ʟʘ 1950 ʠ 1979 ʛʛ. ɺ 1950 ʛ. ʙʫʟʫʣʫʢʩʢʠʝ ʩʢʣʦʥʳ 
ʙʳʣʠ ʤʘʣʦ ʨʘʩʯʣʝʥʝʥʳ, ʚ ʙʘʣʢʘʭ ʏʝʨʝʤʫʭʦʚʦʡ, ʈʠʭʣʷʝʚʩʢʦʡ, ʀʣʦʚʘʪʢʘ ʥʘʭʦʜʠʣʠʩʴ 
ʜʫʙʨʘʚʳ [8; 11]. 
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ʅʘ ʩʭʝʤʝ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ 1979 ʛ. ʧʨʘʚʳʡ ʩʢʣʦʥ ʜʦʣʠʥʳ 
ɹʫʟʫʣʫʢʘ ʙʳʣ ʛʫʩʪʦ ʠʟʨʝʟʘʥ ʧʦʪʷʞʠʥʘʤʠ ʠ ʧʨʦʤʦʠʥʘʤʠ. ɺʦʟʥʠʢʣʦ ʧʷʪʴ ʥʦʚʳʭ ʦʚʨʘʛʦʚ, 
ʩʢʣʦʥ ʙʳʣ ʧʨʦʨʝʟʘʥ ʜʦ 40 ʧʦʪʷʞʠʥʘʤʠ. ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʤʦʣʦʜʳʭ ʦʚʨʘʛʦʚ 
ʜʦʩʪʠʛʘʣʘ ʜʚʫʭ ʤʝʪʨʦʚ ʚ ʛʦʜ. ɿʘʪʫʭʘʥʠʝ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʪʘʤ, ʛʜʝ 
ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʝ ʤʝʣʠʦʨʘʮʠʠ. ʋ ʭ. ʂʣʝʡʤʝʥʦʚʩʢʠʡ ʠ ʄʘʨʪʳʥʦʚʩʢʠʡ 
ʩʢʣʦʥʳ ʟʘʢʨʝʧʣʝʥʳ ʬʨʫʢʪʦʚʳʤʠ ʩʘʜʘʤʠ. ʈʘʟʚʠʪʠʝ ʣʠʥʝʡʥʦ-ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 
ʧʨʦʠʟʦʰʣʦ ʚ 60-70-ʭ ʛʛ. ʠʟ-ʟʘ ʨʘʩʧʘʰʢʠ ʩʢʣʦʥʦʚʳʭ ʟʝʤʝʣʴ. ɺ 80-ʭ ʛʛ. ʠʭ ʟʘʙʨʦʩʠʣʠ, ʨʦʩʪ 
ʣʠʥʝʡʥʦ-ʵʨʦʟʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʦʢʨʘʪʠʣʩʷ, ʥʦ ʥʝ ʠʩʯʝʟ ʠʟ-ʟʘ ʯʨʝʟʤʝʨʥʦʡ ʧʘʩʪʴʙʳ [10]. 

ʇʘʩʪʙʠʱʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʇʊʂ ʨʘʟʥʦʪʨʘʚʥʳʭ ʠ ʩʦʣʦʥʮʦʚʳʭ ʩʪʝʧʝʡ ʚ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ 
ʧʘʩʪʙʠʱʥʦʡ ʜʠʛʨʝʩʩʠʠ. ɺ ʜʦʣʠʥʝ ɹʫʟʫʣʫʢʘ ʢʨʫʧʥʝʡʰʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʘʩʪʙʠʱ ʪʷʛʦʪʝʶʪ ʢ 
ʥʘʪʝʨʨʘʩʦʚʳʤ ʦʩʪʝʧʥʝʥʥʳʤ ʣʫʛʘʤ. ʅʘ ʧʘʩʪʙʠʱʘ ʧʨʠʭʦʜʠʪʩʷ 5094 ʛʘ ʠʣʠ 16,9 %. 
ʆʩʥʦʚʥʳʝ ʫʯʘʩʪʢʠ ʚʳʧʘʩʦʚ ʥʘʭʦʜʷʪʩʷ ʫ ʩʸʣ (ʭ. ɼʸʤʠʥʩʢʠʡ, ʂʦʩʦʚʩʢʠʡ, ʂʣʝʡʤʸʥʦʚʩʢʠʡ, 
ʈʦʤʘʥʦʚʩʢʠʡ), ʚʜʦʣʴ ʣʠʥʝʡʥʦ-ʵʨʦʟʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʫ ʙʘʣʦʢ ʐʚʠʣʸʚʘ, ʈʦʤʘʥʦʚʩʢʦʡ, 
ɹʦʣʴʰʝʛʦʣʦʚʦʡ, ʂʦʩʦʡ), ʥʘ ʧʝʩʯʘʥʳʭ ʤʘʩʩʠʚʘʭ ʪʝʨʨʘʩ ɹʫʟʫʣʫʢʘ ʠ ʇʘʥʠʢʠ. ɺʜʦʣʴ 
ʩʢʦʪʦʧʨʦʛʦʥʦʚ, ʚʙʣʠʟʠ ʩʸʣ ʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʤʝʪʨʦʚ ʦʪ ʥʠʭ, ʦʙʳʯʥʳ 
ʩʙʠʪʳʝ ʧʦʣʳʥʢʦʚʳʝ ʚʳʧʘʩʳ. ɻʦʩʧʦʜʩʪʚʦ ʧʦʣʳʥʢʘ ʦʙʫʩʣʦʚʣʝʥʦ ʝʛʦ ʧʣʦʭʦʡ ʧʦʝʜʘʝʤʦʩʪʴʶ 
ʩʢʦʪʦʤ ʠ ʙʦʣʴʰʦʡ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ [1; 4]. 

ʇʘʩʪʙʠʱʘ ʫʜʘʣʝʥʥʳʝ ʦʪ ʧʦʩʝʣʝʥʠʡ ʥʘʭʦʜʷʪʩʷ ʥʘ ʪʠʧʯʘʢʦʚʦʡ ʩʪʘʜʠʠ ʜʠʛʨʝʩʩʠʠ. 
ɹʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳ ʧʘʩʪʙʠʱʘ ʩʢʣʦʥʦʚ ʙʘʣʦʢ. ʅʘ ʥʝʚʳʙʠʪʳʭ ʩʢʣʦʥʘʭ ʦʙʳʯʥʳ ʢʦʚʳʣʴ ʠʣʠ 
ʪʠʧʯʘʢ, ʢʦʪʦʨʳʝ ʟʘʤʝʥʷʶʪʩʷ ʥʘ ʙʦʣʝʝ ʚʣʘʞʥʳʭ ʫʯʘʩʪʢʘʭ ʣʫʛʦʚʦ-ʩʪʝʧʥʦʡ ʠ ʣʫʛʦʚʦʡ 
ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʢʦʨʥʝʚʠʱʥʳʭ ʟʣʘʢʦʚʥʠʢʦʚ ʠ ʣʫʛʦʚʦʛʦ ʨʘʟʥʦʪʨʘʚʴʷ. 
ɺʳʙʠʪʳʝ ʩʢʣʦʥʳ ʟʘʥʠʤʘʝʪ ʧʦʣʳʥʦʢ. ʉʘʤʦʡ ʙʦʣʴʰʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 
ʦʪʣʠʯʘʶʪʩʷ ʧʘʩʪʙʠʱʘ ʜʥʠʱ ʙʘʣʦʢ. ʊʫʪ ʪʠʧʠʯʥʳ ʣʫʛʦʚʳʝ ʢʦʨʥʝʚʠʱʥʳʝ ʟʣʘʢʦʚʥʠʢʠ ʩ 
ʬʨʘʛʤʝʥʪʘʤʠ ʨʘʟʥʦʪʨʘʚʴʷ. ʉ ʮʝʣʠʥʥʳʭ ʠʣʠ ʟʘʣʝʞʥʳʭ ʩʝʥʦʢʦʩʦʚ ʪʘʣʴʚʝʛʦʚ ʙʘʣʦʢ 
ʩʦʙʠʨʘʝʪʩʷ ʩʝʥʘ ʜʦ 15 ʮ/ʛ. ʊʨʘʚʦʩʪʦʡ ʪʫʪ ʙʦʣʝʝ ʩʦʭʨʘʥʥʳʡ ʠ ʙʳʩʪʨʝʝ ʚʝʛʝʪʠʨʫʝʪ, ʠʟ-ʟʘ 
ʭʦʨʦʰʝʛʦ ʫʚʣʘʞʥʝʥʠʷ ʠ ʙʣʠʟʦʩʪʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʉʙʠʪʳʝ ʜʥʠʱʘ ʙʘʣʦʢ ʟʘʥʷʪʳ 
ʤʘʣʦʩʲʝʜʦʙʥʳʤʠ, ʥʝʩʲʝʜʦʙʥʳʤʠ ʠ ʩʦʨʥʳʤʠ ʪʨʘʚʦʩʪʦʷʤʠ. 

 

ɺʳʧʘʩʳ ʥʘ ʩʦʣʦʥʮʘʭ ʧʨʠʫʨʦʯʝʥʳ ʢ ʶʞʥʳʤ ʩʢʣʦʥʘʤ ʙʘʣʦʢ. ʊʠʧʠʯʥʳ ʪʨʘʚʦʩʪʦʠ 
ʪʘʢʠʭ ʩʦʣʝʚʳʥʦʩʣʠʚʳʭ ʨʘʩʪʝʥʠʡ ʢʘʢ ʧʦʣʳʥʴ ʠ ʢʦʭʠʷ. ʇʦʩʣʝ ʨʘʩʧʘʜʘ ʉʉʉʈ ʧʣʦʱʘʜʴ 
ʚʳʧʘʩʦʚ ʚʳʨʦʩʣʘ ʠʟ-ʟʘ ʟʘʙʨʘʩʳʚʘʥʠʷ ʥʠʟʢʦ ʧʨʦʜʫʢʪʠʚʥʦʡ ʧʘʰʥʠ. ʂʨʫʧʥʝʡʰʠʝ ʫʯʘʩʪʢʠ 
ʟʘʙʨʦʰʝʥʥʦʡ ʧʘʰʥʠ ʦʙʥʘʨʫʞʝʥʳ ʚʙʣʠʟʠ ʧʦʩʝʣʝʥʠʡ ʠ ʥʘ ʧʨʠʪʝʨʘʩʩʦʚʳʭ ʩʢʣʦʥʘʭ ɹʫʟʫʣʫʢʘ 
ʠ ʇʘʥʠʢʠ [5; 6]. 

ʉʝʣʠʪʴʙʦʡ ʟʘʥʷʪʦ 1012 ʛʘ (3,5 % ʦʪ ʧʣʦʱʘʜʠ ʭʦʟʷʡʩʪʚʘ). ʕʪʦ ʭ. ɼʸʤʠʥ-ʩʢʠʡ (236 ʛʘ), 
ɹʦʣ. ɻʦʣʦʚʩʢʠʡ (124 ʛʘ), ɹʦʣ. ɼʫʙʦʚʩʢʠʡ (81 ʛʘ), ɺʠʭʣʷʝʚʩʢʠʡ (81 ʛʘ), ʂʣʝʡʤʝʥʦʚʩʢʠʡ (59 
ʛʘ), ʂʦʩʦʚʩʢʠʡ (63 ʛʘ), ʄʘʣ. ɼʫʙʦʚʩʢʠʡ (73 ʛʘ), ʄʘʨʪʳʥʦʚʩʢʠʡ (236 ʛʘ). ʇʦʩʝʣʝʥʠʷ ʪʷʥʫʪʩʷ 
ʚʜʦʣʴ ʣʠʥʝʡʥʦ-ʵʨʦʟʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʚ ʛʨʘʥʠʮʘʭ ʩʢʣʦʥʦʚʦʡ ʤʝʩʪʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʭ. 
ʈʦʤʘʥʦʚʩʢʠʡ ʧʨʦʩʪʠʨʘʝʪʩʷ ʚʜʦʣʴ ʙʘʣʢʠ ʈʦʤʘʥʦʚʩʢʦʡ, ʭ. ɹʦʣ. ɻʦʣʦʚʩʢʠʡ ð ʚʜʦʣʴ ʙʘʣʢʠ 
ɹʦʣʴʰʝʛʦʣʦʚʩʢʦʡ, ʭ ʂʦʩʦʚʩʢʠʡ ð ʚʜʦʣʴ ʙʘʣʢʠ ʂʦʩʘʷ ʠ ʪ. ɼ. ɹʘʡʨʘʯʥʳʝ ʣʝʩʘ ʩʚʝʜʝʥʳ, 
ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʣʦʱʘʜʠ ʧʨʠʭʦʜʷʪʩʷ ʧʦʜ ʩʘʜʳ (ʫ ʭ. ʄʘʨʪʳʥʦʚʩʢʦʛʦ, ʂʣʝʡʤʸʥʦʚʩʢʦʛʦ, 
ɼʝʤʠʥʩʢʦʛʦ). ʇʦʩʝʣʝʥʠʷ ʄʘʨʪʳʥʦʚʩʢʠʡ ʠ ʂʣʝʡʤʝʥʦʚʩʢʠʡ ʠʟʥʘʯʘʣʴʥʦ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ 
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ʢʦʥʫʩʘʭ ʚʳʥʦʩʘ ʙʘʣʦʢ ʚ ʜʦʣʠʥʝ ɹʫʟʫʣʫʢʘ. ʇʦʟʞʝ ʦʥʠ ʨʘʩʰʠʨʠʣʠʩʴ ʟʘ ʩʯʸʪ ʧʦʡʤʝʥʥʦʡ 
ʤʝʩʪʥʦʩʪʠ. ʆʢʦʣʠʮʳ ʭʫʪʦʨʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʚʳʧʘʩʳ. 

ʇʦ ʜʘʥʥʳʤ ʂʦʤʠʪʝʪʘ ʧʦ ʟʝʤʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ ʠ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫ ʟʘ ʧʦʩʣʝʜʥʠʝ 
ʯʝʪʚʝʨʪʴ ʚʝʢʘ ʧʣʦʱʘʜʴ ʧʘʰʥʠ ʚ ʭʦʟʷʡʩʪʚʝ ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 3.5 ʪʳʩ. ʛʘ, ʦʜʥʘʢʦ ʥʘʪʫʨʥʳʝ 
ʥʘʙʣʶʜʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʧʣʦʱʘʜʴ ʧʘʰʥʠ ʩʦʢʨʘʪʠʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ. 
ʂʨʫʧʥʝʡʰʠʝ ʢʣʘʩʪʝʨʳ ʟʘʙʨʦʰʝʥʥʦʡ ʧʘʰʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʛʨʘʥʠʮʘʭ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ, 
ʟʘʯʘʩʪʫʶ ʠʩʢʘʞʘʶʱʠʭ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ. ɺ ʦʩʥʦʚʥʦʤ ʧʘʰʫʪʩʷ ʪʦʣʴʢʦ 
ʧʨʦʜʫʢʪʠʚʥʳʝ ʟʝʤʣʠ ʫ ʩʝʣ ʠʣʠ ʘʩʬʘʣʴʪʠʨʦʚʘʥʥʳʭ ʜʦʨʦʛ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʠʢʩʠʨʫʝʪʩʷ 
ʨʦʩʪ ʨʘʩʧʘʰʢʠ. 

ʂʨʫʧʥʝʡʰʠʝ ʫʯʘʩʪʢʠ ʟʦʥʘʣʴʥʳʭ ʇʊʂ (2.5-4 ʛʘ) ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʧʨʠʙʘʣʦʯʥʳʭ 
ʪʝʨʨʠʪʦʨʠʡ ʩʢʣʦʥʘ ʨ. ɹʫʟʫʣʫʢ. ʀʟ ʚʩʝʭ ʣʠʥʝʡʥʦ-ʵʨʦʟʠʦʥʥʳʭ ʩʠʩʪʝʤ ʙʫʟʫʢʫʣʩʢʦʛʦ ʩʢʣʦʥʘ 
ʣʠʰʴ ʚ ʙʘʣʢʝ ʏʝʨʸʤʫʭʦʚʦʡ ʣʦʢʘʣʠʟʦʚʘʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʙʘʡʨʘʯʥʳʭ ʣʝʩʦʚ. ʀʥʳʝ 
ʣʠʥʝʡʥʦ-ʵʨʦʟʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʥʝ ʦʙʣʘʜʘʶʪ ʜʫʙʨʘʚʘʤʠ, ʚ ʥʠʭ ʧʨʦʠʟʨʘʩʪʘʶʪ ʢʫʩʪʘʨʥʠʢʠ. 
ʅʦ ʥʘʣʠʯʠʝ ʤʘʣʳʭ ʚʦʜʦʪʦʢʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʵʪʦ ʚʪʦʨʠʯʥʦ ʩʪʝʧʥʳʝ ʙʘʣʢʠ ʩ 
ʚʳʨʫʙʣʝʥʥʳʤʠ ʙʫʝʨʘʢʘʤʠ [1; 4]. 

ʂʨʫʧʥʝʡʰʠʝ ʫʯʘʩʪʢʠ ʢʚʘʟʠʧʨʠʨʦʜʥʳʭ ʛʝʦʩʠʩʪʝʤ ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ ʜʦʣʠʥʘʭ ɹʫʟʫʣʫʢʘ 
ʠ ʇʘʥʠʢʠ. ʕʪʦ ʣʫʛʘ, ʧʦʡʤʝʥʥʳʝ ʣʝʩʘ, ɻʃʌ (ʫ ʭ. ʄʘʨʪʳʥʦʚʩʢʠʡ), ʥʘʪʝʨʨʘʩʦʚʳʝ ʧʝʩʢʠ. 
ʂʫʣʴʪʫʨʥʳʝ ʣʘʥʜʰʘʬʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʘʜʘʤʠ (ʭ. ʂʣʝʡʤʝʥʦʚʩʢʠʡ, ʚ ʜʦʣʠʥʝ ʨ. ʇʘʥʠʢʘ, ʫ ʭ. 
ɹʦʣ. ɼʫʙʦʚʩʢʠʡ), ʥʘʩʘʞʜʝʥʠʷʤʠ ʩʦʩʥʦʚʳʭ ʙʦʨʦʚ [2; 3]. 
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ʄɽʊʆɼʆʄ MNDO 

ʐʠʰʢʦʚ ɼ.ɸ. 

ʉʝʙʨʷʢʦʚʩʢʠʡ ʬʠʣʠʘʣ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ɸʥʥʦʪʘʮʠʷ 

ɺʧʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥ ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥʘ  ʢʣʘʩʩʠʯʝʩʢʠʤ 
ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ MNDO. ʇʦʢʘʟʘʥʦ, ʯʪʦ  ʵʪʦʪ ʤʝʭʘʥʠʟʤ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʦʙʳʯʥʫʶ ʨʝʘʢʮʠʶ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʤʦʥʦʤʝʨʘ. ʈʝʘʢʮʠʷ 
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ʵʢʟʦʪʝʨʤʠʯʥʘ ʠ ʠʤʝʝʪ ʙʝʟ ʙʘʨʴʝʨʥʳʡ ʭʘʨʘʢʪʝʨ. ɺʳʠʛʨʳʰ ʵʥʝʨʛʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ 
ʧʨʠ ʘʪʘʢʝ ʥʘ Ŭ-ʫʛʣʝʨʦʜʥʳʡ ʘʪʦʤ ʨʘʚʝʥ 504 ʢɼʞ/ʤʦʣʴ. ʈʝʘʢʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʚʳʛʦʜʥʦ 
ʠʜʪʠ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʄʘʨʢʦʚʥʠʢʦʚʘ. 

Summary 

For the first time it is researched of classical quantum chemical method MNDO of 
modeling mechanism protonizataion of methylencyclopentane ï monomer of cationic 
polymerization. Showing, that he considerate some self usual mechanism connection proton to 
olefin corresponding Morkovnikovôs rule. Reaction exothermic and carry without a barrier 
character. Prize energy in result of reaction ï 504 kDg/mol.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ, ʤʝʪʦʜ  MNDO,  ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥ, 
ʧʨʘʚʠʣʦ ʄʘʨʢʦʚʥʠʢʦʚʘ. 

Keywords: mechanism protonizataion, method MNDO, methylencyclopentane, 
Markovnikovôs rule. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ 
ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥʘ ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ MNDO 
. 

ʄʝʪʦʜʠʯʝʩʢʘʷ ʯʘʩʪʴ 

ʀʩʧʦʣʴʟʫʷ ʢʣʘʩʩʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʝʭʘʥʠʟʤʝ ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʢʘʪʠʦʥʥʦʡ 
ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʨʘʟʣʠʯʥʳʭ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ [1-3], ʜʣʷ ʠʟʫʯʝʥʠʷ 
ʤʝʭʘʥʠʟʤʘ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʢʚʘʥʪʦʚʦʭʠʤʠʯʝʩʢʠʡ ʧʦʫʵʤʧʠʨʠʯʝʩʢʠʠʡ ʤʝʪʦʜ 
MNDO ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʛʝʦʤʝʪʨʠʠ ʧʦ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ ʛʨʘʜʠʝʥʪʥʳʤ ʤʝʪʦʜʦʤ, 
ʚʩʪʨʦʝʥʥʳʤ ʚ Firefly [4-5], ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʵʪʦʪ ʤʝʪʦʜ ʩʧʝʮʠʘʣʴʥʦ ʧʘʨʘʤʝʪʨʠʟʦʚʘʥ ʜʣʷ 
ʥʘʠʣʫʯʰʝʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʠʩʪʝʤ, ʯʪʦ 
ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʘʥʘʣʠʟʝ ʤʝʭʘʥʠʟʤʦʚ ʢʘʪʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʈʘʩʯʝʪʳ 
ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʧʨʠʙʣʠʞʝʥʠʠ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʤʦʣʝʢʫʣʳ ʚ ʛʘʟʦʚʦʡ ʬʘʟʝ. ɺ ʩʠʩʪʝʤʝ H+ é 
C6H10 (ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥ) 17 ʘʪʦʤʦʚ, M=2S+1=1 (ʛʜʝ S ï ʩʫʤʤʘʨʥʳʡ ʩʧʠʥ ʚʩʝʭ 
ʵʣʝʢʪʨʦʥʦʚ ʠʟʫʯʘʝʤʦʡ ʩʠʩʪʝʤʳ ʨʘʚʝʥ ʥʫʣʶ (ʚʩʝ ʵʣʝʢʪʨʦʥʳ ʩʧʘʨʝʥʳ), ʄ-
ʤʫʣʴʪʠʧʣʝʪʥʦʩʪʴ), ʦʙʱʠʡ ʟʘʨʷʜ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ × qc =1  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥʘ ʚʳʧʦʣʥʷʣʩʷ 
ʨʘʩʯʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʪʦʥʘ ʩ  ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥʦʤ, ʧʦ 
ʤʝʪʦʜʠʢʝ, ʘʥʘʣʦʛʠʯʥʦʡ [8-17]. ɺ ʢʘʯʝʩʪʚʝ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ ʙʳʣʠ ʚʳʙʨʘʥʳ  ʨʘʩʩʪʦʷʥʠʷ 
ʦʪ ʧʨʦʪʦʥʘ ʅ1 ʜʦ ʉ2 (RH1ʉ2) ʠ ʦʪ ʅ1 ʜʦ ʉ3 (RH1ʉ3). ʀʩʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ RH1ʉ2 ʠ RH1ʉ3 
ʧʨʠʥʠʤʘʣʠʩʴ ʨʘʚʥʳʤʠ 0,31 ʥʤ. ɼʘʣʝʝ, ʤʝʥʷʷ  ʟʥʘʯʝʥʠʷ RH1ʉ2 ʩ ʰʘʛʦʤ 0,01 ʥʤ ʚʳʧʦʣʥʷʣʩʷ 
ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ ʠʟʤʝʥʷʷ ʟʥʘʯʝʥʠʷ RH1ʉ3 ʩ ʪʘʢʠʤ ʞʝ 
ʰʘʛʦʤ 0,01 ʥʤ. ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʟʥʘʯʝʥʠʡ ʵʥʝʨʛʠʡ ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ 
ʩʪʨʦʠʣʘʩʴ ʵʢʚʠʧʦʪʝʥʮʠʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʨʦʪʦʥʘ 
ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥʦʤ (ʩʤ. ʨʠʩ. 4.).  ʀʩʭʦʜʥʘʷ ʤʦʜʝʣʴ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʤʦʣʝʢʫʣʳ 
ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1.   
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ʈʠʩ. 1 ï ʀʩʭʦʜʥʘʷ ʤʦʜʝʣʴ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʤʦʣʝʢʫʣʳ ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥʘ 

ɼʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʜʝʣʝʡ ʤʦʣʝʢʫʣ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʟʚʝʩʪʥʘʷ 
ʧʨʦʛʨʘʤʤʘ MacMolPlt [6]. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ 

ɿʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ H+ é C6H10  ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʡ 
RH1ʉ2 ʠ RH1ʉ3 ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ 
ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 Ŭ ïʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥʘ (ʉ2) ʠ ʨʘʟʨʳʚʘ 
ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2. ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ 
ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 ɓ ïʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ 
ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥʘ (ʉ3) ʠ ʨʘʟʨʳʚʘ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʉ2 = C3  ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3. ɿʘʨʷʜʳ ʥʘ 
ʘʪʦʤʘʭ ʢʦʥʝʯʥʳʭ ʤʦʜʝʣʝʡ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʘʨʙʢʘʪʠʦʥʥʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. 
ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʧʨʠ ʧʨʦʪʦʥʠʟʘʮʠʠ ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥʘ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣ. 1, ʠʟ 
ʢʦʪʦʨʦʡ ʚʠʜʥʦ, ʯʪʦ ʥʘ ʚʩʝʤ ʧʫʪʠ ʜʚʠʞʝʥʠʷ ʧʨʦʪʦʥʘ (ʠʥʠʮʠʠʨʫʶʱʘʷ ʯʘʩʪʠʮʘ)  H+ŭ  ʚʜʦʣʴ 
ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ RH1ʉ2 ʠ RH1ʉ3 ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʩʠʩʪʝʤʳ  H+ é 
C6H10 (ɽ0) ʥʝʫʢʣʦʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʨʙʢʘʪʠʦʥʘ (ʩʤ. ʨʠʩ. 4) 
ʠ ʥʦʩʠʪ ʙʝʟʙʘʨʴʝʨʥʳʡ ʭʘʨʘʢʪʝʨ ʢʘʢ ʧʨʠ ʘʪʘʢʝ ʥʘ Ŭ- ʪʘʢ ʠ ʥʘ ɓ- ʫʛʣʝʨʦʜʥʳʝ ʘʪʦʤʳ 
ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥʘ. ʆʜʥʘʢʦ, ʢʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʘʪʘʢʠ ʧʨʦʪʦʥʘ Ŭ-  ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ 
ʥʘ 89 ʢɼʞ/ʤʦʣʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʚʳʛʦʜʥʝʝ, ʯʝʤ ʢʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ɓ-  
ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʨʘʚʠʣʦʤ 
ʄʘʨʢʦʚʥʠʢʦʚʘ. ɺʳʠʛʨʳʰ ʵʥʝʨʛʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ ʧʨʠ ʘʪʘʢʝ ʥʘ Ŭ- ʫʛʣʝʨʦʜʥʳʡ ʘʪʦʤ 
ʨʘʚʝʥ 504 ʢɼʞ/ʤʦʣʴ, ʘ ʧʨʠ ʘʪʘʢʝ ʥʘ ɓ- ʫʛʣʝʨʦʜʥʳʡ ʘʪʦʤ ʨʘʚʝʥ 415 ʢɼʞ/ʤʦʣʴ.  

ɹʦʣʝʝ ʪʦʛʦ, ʧʦ ʨʂʘ=42,11-147,18qmax
H+[7] (qmax

H+  = +0,11- ʤʘʢʩʠʤʘʣʴʥʳʡ ʟʘʨʷʜ ʥʘ 
ʘʪʦʤʝ ʚʦʜʦʨʦʜʘ, ʨʂʘ- ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʠʩʣʦʪʥʦʩʪʠ), ʥʘʭʦʜʠʤ ʟʥʘʯʝʥʠʝ 
ʢʠʩʣʦʪʥʦʡ ʩʠʣʳ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʘʨʙʢʘʪʠʦʥʦʚ, ʨʘʚʥʦʝ ʨʂʘ = 26 

ʂʨʦʤʝ ʪʦʛʦ, ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ  ʠ ʠʟʤʝʥʝʥʠʝ ʜʣʠʥ 
ʩʚʷʟʝʡ ʠ ʚʘʣʝʥʪʥʳʭ ʫʛʣʦʚ ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪʳ ʨʝʘʢʮʠʠ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʧʨʠ ʘʪʘʢʝ ʧʨʦʪʦʥʘ 
ʥʘ Ŭ- ʪʘʢ ʠ ʥʘ ɓ- ʫʛʣʝʨʦʜʥʳʝ ʘʪʦʤʳ ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 
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ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʢʘʪʠʦʥʥʦʡ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥʘ ʠʜʝʪ ʧʦ 
ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʤʦʥʦʤʝʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʚʧʝʨʚʳʝ ʠʟʫʯʝʥ ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ 
ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥʘ ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ MNDO. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʵʪʦʪ 
ʤʝʭʘʥʠʟʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʳʯʥʫʶ ʨʝʘʢʮʠʶ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ 
ʦʣʝʬʠʥʘ. ʈʝʘʢʮʠʷ ʵʢʟʦʪʝʨʤʠʯʥʘ ʠ ʥʦʩʠʪ ʙʝʟʙʘʨʴʝʨʥʳʡ ʭʘʨʘʢʪʝʨ. ʈʝʘʢʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠ 
ʚʳʛʦʜʥʦ ʠʜʪʠ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʄʘʨʢʦʚʥʠʢʦʚʘ. 

 

 

ʈʠʩ.2 ï ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ 
ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 Ŭ ïʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥʘ (ʉ2) 

 

 
ʈʠʩ.3 ï ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ 

ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 ɓ ïʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥʘ (ʉ3) 
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ʈʠʩ. 4 ï ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʵʥʝʨʛʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʨʦʪʦʥʘ ʩ 

ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥʦʤ 

 
ʊʘʙʣʠʮʘ 1 ï ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ H+ é C6H10 ï ɽʦ  (ʚ 

ʢɼʞ/ʤʦʣʴ) ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ RH1ʉ2 ʠ  RH1ʉ3 (ʚ ɸ) 

1ʉ3
 RH1ʉ2 

3,1 3,0 2,9 2,8 2,7 2,6 2,5 2,4 2,3 2,2 2,1 
3,1 0 -3 -8 -16 -24 -32 -43 -56 -71 -87 -105 
3,0 -3 -6 -11 -19 -27 -35 -45 -58 -74 -92 -113 
2,9 -6 -8 -14 -22 -29 -37 -48 -61 -77 -95 -119 
2,8 -8 -14 -19 -24 -32 -40 -50 -63 -79 -100 -121 
2,7 -11 -16 -22 -27 -35 -45 -56 -69 -85 -103 -127 
2,6 -16 -22 -27 -32 -40 -48 -58 -71 -87 -105 -129 
2,5 -22 -336 -32 -40 -45 -56 -63 -77 -92 -111 -132 
2,4 -29 -329 -40 -48 -53 -61 -71 -85 -98 -116 -137 
2,3 -37 -321 -50 -56 -63 -71 -82 -92 -105 -121 -142 
2,2 -45 -308 -61 -69 -77 -85 -92 -103 -116 -132 -150 
2,1 -53 -289 -74 -85 -92 -100 -108 -119 -129 -142 -161 
2,0 -250 -266 -92 -100 -111 -119 -127 -134 -145 -158 -174 
1,9 -208 -234 -108 -121 -132 -142 -150 -158 -168 -179 -192 
1,8 -153 -190 -129 -145 -158 -168 -176 -184 -195 -203 -216 
1,7 -79 -129 -148 -168 -187 -200 -210 -218 -226 -234 -242 
1,6 18 -50 -161 -192 -216 -231 -245 -255 -263 -268 -276 
1,5 131 49 -168 -210 -242 -266 -281 -292 -300 -308 -313 
1,4 249 165 -171 -221 -263 -295 -316 -329 -339 -347 -350 
1,3 -148 286 -166 -224 -273 -313 -342 -363 -373 -381 -386 
1,2 -140 -190 -150 -205 -263 -313 -352 -381 -397 -405 -407 
1,1 -116 -161 -119 -168 -224 -281 -329 -368 -394 -410 -415 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

RH1ʉ3
 RH1ʉ2 

2,0 1,9 1,8 1,7 1,6 1,5 1,4 1,3 1,2 1,1 
3,1 -127 -145 -161 -174 -179 -179 -179 -179 -174 -155 
3,0 -134 -161 -184 -208 -224 -234 -237 -234 -224 -195 
2,9 -142 -171 -200 -229 -258 -279 -289 -289 -276 -245 
2,8 -148 -179 -210 -247 -281 -313 -334 -342 -331 -297 
2,7 -153 -184 -218 -258 -297 -336 -368 -386 -384 -352 
2,6 -155 -187 -224 -266 -308 -352 -392 -418 -426 -405 
2,5 -161 -192 -229 -271 -316 -363 -407 -441 -460 -447 
2,4 -163 -195 -231 -273 -321 -368 -415 -455 -481 -478 
2,3 -168 -197 -234 -276 -321 -371 -421 -463 -491 -497 
2,2 -174 -203 -237 -276 -323 -371 -421 -465 -491 -504 
2,1 -182 -210 -242 -279 -323 -371 -418 -463 -486 -504 
2,0 -195 -218 -247 -284 -323 -368 -415 -457 -491 -502 
1,9 -208 -229 -255 -287 -326 -365 -410 -449 -481 -491 
1,8 -229 -247 -268 -297 -329 -365 -405 -441 -470 -478 
1,7 -253 -268 -287 -308 -334 -365 -399 -431 -455 -460 
1,6 -284 -295 -308 -323 -344 -368 -394 -421 -436 -436 
1,5 -318 -323 -331 -342 -358 -373 -392 -407 -418 -410 
1,4 -355 -358 -360 -365 -371 -378 -389 -397 -394 -378 
1,3 -386 -386 -386 -384 -384 -384 -384 -381 -368 -342 
1,2 -410 -407 -402 -397 -389 -381 -371 -358 -334 -295 
1,1 -413 -410 -402 -392 -378 -363 -342 -318 -281 -229 

 

 

ʈʠʩ. 5 ï ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥʘ 
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ʊʘʙʣʠʮʘ 2 ï ʀʟʤʝʥʝʥʠʝ ʜʣʠʥ ʩʚʷʟʝʡ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥʘ 

ʥʦʤʝʨ 
ʩʪʫʧʝʥʠ 

1 2 3 4 5 6 7 8 9 10 

C(2)-H(1) 3,10 3,00 2,90 2,80 2,70 2,60 2,50 2,40 2,30 2,20 
C(3)-H(1) 3,10 3,00 2,90 2,80 2,70 2,70 2,70 2,60 2,60 2,60 
C(3)-C(2) 1,38 1,38 1,39 1,39 1,39 1,39 1,39 1,40 1,40 1,40 
C(4)-C(3) 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 
C(5)-C(4) 1,54 1,54 1,54 1,55 1,55 1,55 1,55 1,55 1,55 1,55 
C(6)-C(5) 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,54 
C(7)-C(3) 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 
C(7)-C(6) 1,54 1,54 1,54 1,55 1,55 1,55 1,55 1,55 1,55 1,55 
H(8)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(9)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 

H(10)-C(4) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(11)-C(4) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(12)-C(5) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(13)-C(5) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(14)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(15)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(16)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(17)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

ʥʦʤʝʨ 
ʩʪʫʧʝʥʠ 

11 12 13 14 15 16 17 18 19 20 21 

C(2)-H(1) 2,10 2,00 1,90 1,80 1,70 1,60 1,50 1,40 1,30 1,20 1,10 
C(3)-H(1) 2,50 2,50 2,50 2,40 2,40 2,40 2,30 2,30 2,30 2,20 2,10 
C(3)-C(2) 1,41 1,41 1,42 1,42 1,43 1,44 1,45 1,46 1,48 1,48 1,48 
C(4)-C(3) 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,50 1,50 1,50 1,50 
C(5)-C(4) 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 
C(6)-C(5) 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,55 1,55 1,55 1,55 
C(7)-C(3) 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,50 1,50 1,50 1,50 
C(7)-C(6) 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 
H(8)-C(2) 1,09 1,09 1,09 1,09 1,09 1,10 1,10 1,10 1,11 1,11 1,11 
H(9)-C(2) 1,09 1,09 1,09 1,09 1,09 1,10 1,10 1,10 1,11 1,11 1,11 

H(10)-C(4) 1,11 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(11)-C(4) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,12 1,12 1,12 1,12 
H(12)-C(5) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(13)-C(5) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(14)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(15)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(16)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,12 1,12 1,12 1,12 
H(17)-C(7) 1,11 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
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ʊʘʙʣʠʮʘ 3 ï ʀʟʤʝʥʝʥʠʝ ʚʘʣʝʥʪʥʳʭ ʫʛʣʦʚ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥʘ 

 
ʥʦʤʝʨ ʩʪʫʧʝʥʠ 1 2 3 4 5 6 7 8 9 10 
H(1)-C(2)-C(3) 77 77 76 76 75 79 83 82 86 90 
C(4)-C(3)-C(2) 125 125 125 125 125 125 125 125 125 125 
C(5)-C(4)-C(3) 107 107 107 107 107 107 107 107 107 107 
C(6)-C(5)-C(4) 108 108 108 108 108 108 108 108 108 108 
C(7)-C(3)-C(2) 125 125 125 125 125 125 125 125 125 125 
C(7)-C(6)-C(5) 108 108 108 108 108 108 108 108 108 108 
H(8)-C(2)-C(3) 123 123 123 123 123 122 122 122 122 122 
H(9)-C(2)-C(3) 123 123 123 123 123 122 122 122 122 122 

H(10)-C(4)-C(3) 110 110 110 110 110 110 110 110 110 110 
H(11)-C(4)-C(3) 111 111 111 111 111 111 111 111 111 111 
H(12)-C(5)-C(4) 111 111 111 111 111 111 111 110 110 110 
H(13)-C(5)-C(4) 111 111 110 110 110 110 110 110 110 110 
H(14)-C(6)-C(5) 111 111 111 111 111 111 111 111 111 111 
H(15)-C(6)-C(5) 111 111 111 111 111 111 111 111 111 111 
H(16)-C(7)-C(3) 111 111 111 111 111 111 111 111 111 111 
H(17)-C(7)-C(3) 110 110 110 110 110 110 110 110 110 110 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3 

ʥʦʤʝʨ ʩʪʫʧʝʥʠ 11 12 13 14 15 16 17 18 19 20 21 
H(1)-C(2)-C(3) 89 93 97 95 100 104 102 107 112 110 108 
C(4)-C(3)-C(2) 125 125 125 125 125 125 125 125 125 125 125 
C(5)-C(4)-C(3) 107 107 107 107 107 107 107 107 107 107 107 
C(6)-C(5)-C(4) 108 108 108 108 108 108 107 107 107 107 107 
C(7)-C(3)-C(2) 125 125 125 125 125 125 125 125 125 125 125 
C(7)-C(6)-C(5) 108 108 108 108 108 108 107 107 107 107 107 
H(8)-C(2)-C(3) 122 121 121 120 119 118 117 115 113 112 111 
H(9)-C(2)-C(3) 122 121 121 120 119 118 117 115 113 112 111 

H(10)-C(4)-C(3) 110 110 110 110 110 110 110 110 110 110 110 
H(11)-C(4)-C(3) 111 111 111 111 111 111 111 111 110 110 110 
H(12)-C(5)-C(4) 110 110 110 110 110 110 110 110 110 110 110 
H(13)-C(5)-C(4) 110 110 110 110 110 110 110 110 110 110 110 
H(14)-C(6)-C(5) 111 111 111 111 111 111 111 111 111 111 111 
H(15)-C(6)-C(5) 111 111 111 111 111 111 111 111 111 111 111 
H(16)-C(7)-C(3) 111 111 111 111 111 111 111 111 110 110 110 
H(17)-C(7)-C(3) 110 110 110 110 110 110 110 110 110 110 110 
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ʊʘʙʣʠʮʘ 4 ï ʀʟʤʝʥʝʥʠʝ ʟʘʨʷʜʦʚ ʚʜʦʣʴ ʧʫʪʠ  ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥʘ 

ɸʪʦʤ 1 2 3 4 5 6 7 8 9 10 
H(1) 0,559 0,544 0,526 0,507 0,485 0,468 0,451 0,424 0,403 0,381 
C(2) 0,058 0,060 0,063 0,067 0,071 0,051 0,030 0,032 0,007 -0,019 
C(3) -0,053 -0,048 -0,043 -0,037 -0,030 -0,003 0,026 0,040 0,074 0,110 
C(4) -0,010 -0,011 -0,013 -0,016 -0,018 -0,021 -0,025 -0,028 -0,034 -0,039 
C(5) -0,025 -0,025 -0,025 -0,025 -0,025 -0,025 -0,025 -0,025 -0,025 -0,025 
C(6) -0,025 -0,025 -0,025 -0,025 -0,025 -0,025 -0,025 -0,025 -0,025 -0,025 
C(7) -0,010 -0,011 -0,013 -0,016 -0,018 -0,021 -0,025 -0,028 -0,034 -0,039 
H(8) 0,082 0,084 0,086 0,088 0,090 0,091 0,092 0,095 0,096 0,097 
H(9) 0,082 0,084 0,086 0,088 0,090 0,091 0,092 0,095 0,096 0,097 

H(10) 0,065 0,066 0,068 0,069 0,069 0,071 0,073 0,074 0,076 0,079 
H(11) 0,028 0,030 0,032 0,034 0,036 0,040 0,044 0,047 0,052 0,057 
H(12) 0,048 0,048 0,049 0,050 0,050 0,050 0,050 0,051 0,051 0,052 
H(13) 0,029 0,030 0,031 0,032 0,034 0,036 0,038 0,039 0,041 0,043 
H(14) 0,048 0,048 0,049 0,049 0,050 0,050 0,050 0,051 0,051 0,052 
H(15) 0,029 0,030 0,031 0,033 0,034 0,036 0,038 0,039 0,041 0,043 
H(16) 0,028 0,030 0,032 0,034 0,036 0,040 0,044 0,047 0,052 0,057 
H(17) 0,065 0,066 0,068 0,068 0,069 0,071 0,073 0,074 0,076 0,079 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4 

ɸʪʦʤ 11 12 13 14 15 16 17 18 19 20 21 
H(1) 0,349 0,324 0,300 0,264 0,240 0,217 0,186 0,168 0,152 0,078 0,065 
C(2) -0,020 -0,048 -0,074 -0,074 -0,095 -0,110 -0,100 -0,103 -0,097 -0,079 -0,059 
C(3) 0,131 0,172 0,213 0,237 0,275 0,309 0,325 0,347 0,363 0,371 0,365 
C(4) -0,044 -0,051 -0,058 -0,064 -0,072 -0,079 -0,083 -0,089 -0,094 -0,096 -0,096 
C(5) -0,026 -0,026 -0,026 -0,027 -0,027 -0,028 -0,028 -0,029 -0,029 -0,029 -0,029 
C(6) -0,026 -0,026 -0,026 -0,027 -0,027 -0,028 -0,028 -0,028 -0,029 -0,029 -0,029 
C(7) -0,044 -0,051 -0,058 -0,064 -0,072 -0,079 -0,083 -0,089 -0,094 -0,098 -0,098 
H(8) 0,100 0,101 0,102 0,103 0,102 0,099 0,098 0,093 0,087 0,108 0,108 
H(9) 0,100 0,101 0,102 0,103 0,102 0,099 0,098 0,093 0,087 0,107 0,106 
H(10) 0,081 0,085 0,088 0,091 0,095 0,099 0,102 0,105 0,107 0,109 0,109 
H(11) 0,061 0,067 0,074 0,078 0,085 0,091 0,095 0,100 0,104 0,109 0,110 
H(12) 0,052 0,053 0,054 0,055 0,056 0,056 0,057 0,058 0,058 0,058 0,058 
H(13) 0,044 0,046 0,048 0,050 0,052 0,053 0,054 0,056 0,057 0,058 0,058 
H(14) 0,052 0,053 0,054 0,055 0,056 0,056 0,057 0,058 0,058 0,058 0,058 
H(15) 0,044 0,046 0,048 0,050 0,052 0,053 0,055 0,056 0,057 0,058 0,058 
H(16) 0,061 0,067 0,074 0,078 0,085 0,091 0,095 0,100 0,104 0,108 0,107 
H(17) 0,081 0,085 0,088 0,091 0,095 0,099 0,102 0,105 0,107 0,108 0,107 

 



 
 

144 

 

ʈʠʩ. 6 ï ʀʟʤʝʥʝʥʠʝ ʟʘʨʷʜʦʚ ʥʘ ʥʝʢʦʪʦʨʳʭ ʘʪʦʤʘʭ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ 
ʧʨʦʪʦʥʘ ʅ1 ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥʘ 

 

 

ʈʠʩ. 7 ï ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥʘ 
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ʊʘʙʣʠʮʘ 5 ï ʀʟʤʝʥʝʥʠʝ ʜʣʠʥ ʩʚʷʟʝʡ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥʘ 

 
ʥʦʤʝʨ 

ʩʪʫʧʝʥʠ 
1 2 3 4 5 6 7 8 9 10 

C(2)-H(1) 3,10 3,00 3,00 3,00 2,90 2,90 2,90 2,90 2,80 2,70 
C(3)-H(1) 3,10 3,00 2,90 2,80 2,70 2,60 2,50 2,40 2,30 2,20 
C(3)-C(2) 1,38 1,38 1,38 1,39 1,39 1,39 1,39 1,39 1,40 1,40 
C(4)-C(3) 1,51 1,51 1,51 1,51 1,52 1,52 1,52 1,52 1,52 1,52 
C(5)-C(4) 1,54 1,54 1,54 1,54 1,55 1,55 1,55 1,55 1,55 1,55 
C(6)-C(5) 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,54 
C(7)-C(3) 1,51 1,51 1,51 1,51 1,52 1,52 1,52 1,52 1,52 1,52 
C(7)-C(6) 1,54 1,54 1,54 1,54 1,55 1,55 1,55 1,55 1,55 1,55 
H(8)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(9)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 

H(10)-C(4) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(11)-C(4) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(12)-C(5) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(13)-C(5) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(14)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(15)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(16)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(17)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 5 

ʥʦʤʝʨ 
ʩʪʫʧʝʥʠ 

11 12 13 14 15 16 17 18 19 20 21 

C(2)-H(1) 2,60 2,50 2,40 2,30 2,20 2,20 2,20 2,10 2,10 2,10 2,10 
C(3)-H(1) 2,10 2,00 1,90 1,80 1,70 1,60 1,50 1,40 1,30 1,20 1,10 
C(3)-C(2) 1,40 1,41 1,41 1,42 1,42 1,43 1,43 1,44 1,45 1,46 1,46 
C(4)-C(3) 1,52 1,53 1,53 1,53 1,53 1,54 1,54 1,55 1,55 1,56 1,59 
C(5)-C(4) 1,55 1,55 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,54 
C(6)-C(5) 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,54 
C(7)-C(3) 1,52 1,53 1,53 1,53 1,53 1,54 1,54 1,55 1,55 1,56 1,57 
C(7)-C(6) 1,55 1,55 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,54 
H(8)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(9)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,10 

H(10)-C(4) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(11)-C(4) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(12)-C(5) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(13)-C(5) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(14)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(15)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(16)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(17)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
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ʊʘʙʣʠʮʘ 6 ï ʀʟʤʝʥʝʥʠʝ ʚʘʣʝʥʪʥʳʭ ʫʛʣʦʚ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥʘ 

 
ʥʦʤʝʨ ʩʪʫʧʝʥʠ 1 2 3 4 5 6 7 8 9 10 
H(1)-C(2)-C(3) 77 77 72 68 68 64 59 55 55 54 
C(4)-C(3)-C(2) 125 125 125 125 125 125 125 124 124 124 
C(5)-C(4)-C(3) 107 107 107 107 107 107 107 107 107 107 
C(6)-C(5)-C(4) 108 108 108 108 108 108 108 108 108 108 
C(7)-C(3)-C(2) 125 125 125 125 125 125 125 124 124 124 
C(7)-C(6)-C(5) 108 108 108 108 108 108 108 108 108 108 
H(8)-C(2)-C(3) 123 123 123 123 123 123 123 123 123 122 
H(9)-C(2)-C(3) 123 123 123 123 123 123 123 123 123 122 

H(10)-C(4)-C(3) 110 110 110 110 110 110 110 110 110 110 
H(11)-C(4)-C(3) 111 111 111 111 111 112 112 112 112 112 
H(12)-C(5)-C(4) 111 111 111 111 111 111 111 111 111 111 
H(13)-C(5)-C(4) 111 111 111 111 111 111 111 111 111 110 
H(14)-C(6)-C(5) 111 111 111 111 111 111 111 111 111 111 
H(15)-C(6)-C(5) 111 111 111 111 111 111 111 111 111 111 
H(16)-C(7)-C(3) 111 111 111 111 111 112 112 112 112 112 
H(17)-C(7)-C(3) 110 110 110 110 110 110 110 110 110 110 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 6 

ʥʦʤʝʨ ʩʪʫʧʝʥʠ 11 12 13 14 15 16 17 18 19 20 21 
H(1)-C(2)-C(3) 54 53 52 51 51 47 43 42 38 34 30 
C(4)-C(3)-C(2) 124 124 123 123 123 122 121 120 119 117 111 
C(5)-C(4)-C(3) 107 107 107 107 107 107 107 107 107 107 107 
C(6)-C(5)-C(4) 108 108 108 108 108 108 108 108 108 108 109 
C(7)-C(3)-C(2) 124 124 123 123 123 122 121 120 119 117 115 
C(7)-C(6)-C(5) 108 108 108 108 108 108 108 108 108 108 108 
H(8)-C(2)-C(3) 122 122 122 122 122 122 122 122 122 122 123 
H(9)-C(2)-C(3) 122 122 122 122 122 122 122 122 122 122 121 

H(10)-C(4)-C(3) 110 110 110 110 110 110 110 110 110 110 111 
H(11)-C(4)-C(3) 112 112 112 111 111 111 111 111 111 110 108 
H(12)-C(5)-C(4) 110 110 110 110 110 110 110 110 110 110 110 
H(13)-C(5)-C(4) 110 110 110 110 110 110 110 110 110 110 110 
H(14)-C(6)-C(5) 111 111 111 111 111 111 111 111 111 111 111 
H(15)-C(6)-C(5) 111 111 111 111 111 111 111 111 111 111 111 
H(16)-C(7)-C(3) 112 112 112 111 111 111 111 111 111 110 109 
H(17)-C(7)-C(3) 110 110 110 110 110 110 110 110 110 111 111 
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ʊʘʙʣʠʮʘ 7 ï ʀʟʤʝʥʝʥʠʝ ʟʘʨʷʜʦʚ ʚʜʦʣʴ ʧʫʪʠ  ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥʘ 

 
ɸʪʦʤ 1 2 3 4 5 6 7 8 9 10 
H(1) 0,559 0,544 0,539 0,534 0,515 0,509 0,502 0,495 0,470 0,443 
C(2) 0,058 0,060 0,078 0,099 0,106 0,130 0,157 0,187 0,204 0,223 
C(3) -0,053 -0,048 -0,063 -0,079 -0,076 -0,095 -0,115 -0,137 -0,140 -0,143 
C(4) -0,010 -0,011 -0,011 -0,011 -0,012 -0,012 -0,011 -0,009 -0,009 -0,008 
C(5) -0,025 -0,025 -0,026 -0,026 -0,026 -0,027 -0,028 -0,029 -0,028 -0,028 
C(6) -0,025 -0,025 -0,026 -0,026 -0,026 -0,027 -0,028 -0,029 -0,028 -0,028 
C(7) -0,010 -0,011 -0,011 -0,011 -0,012 -0,012 -0,010 -0,009 -0,009 -0,008 
H(8) 0,082 0,084 0,085 0,086 0,088 0,090 0,091 0,092 0,094 0,096 
H(9) 0,082 0,084 0,085 0,086 0,088 0,090 0,091 0,092 0,094 0,096 

H(10) 0,065 0,066 0,067 0,067 0,067 0,066 0,065 0,063 0,062 0,061 
H(11) 0,028 0,030 0,029 0,028 0,030 0,030 0,029 0,029 0,031 0,032 
H(12) 0,048 0,048 0,049 0,050 0,051 0,052 0,053 0,053 0,053 0,053 
H(13) 0,029 0,030 0,029 0,028 0,030 0,029 0,028 0,028 0,030 0,032 
H(14) 0,048 0,048 0,049 0,050 0,051 0,052 0,052 0,053 0,053 0,053 
H(15) 0,029 0,030 0,029 0,028 0,030 0,029 0,029 0,028 0,030 0,033 
H(16) 0,028 0,030 0,029 0,028 0,030 0,030 0,029 0,029 0,031 0,032 
H(17) 0,065 0,066 0,067 0,067 0,067 0,066 0,065 0,063 0,062 0,061 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 7 

ɸʪʦʤ 11 12 13 14 15 16 17 18 19 20 21 
H(1) 0,413 0,381 0,348 0,313 0,278 0,260 0,241 0,208 0,190 0,171 0,098 
C(2) 0,244 0,267 0,291 0,316 0,340 0,390 0,436 0,456 0,492 0,520 0,518 
C(3) -0,146 -0,148 -0,150 -0,150 -0,149 -0,180 -0,206 -0,198 -0,213 -0,218 -0,210 
C(4) -0,007 -0,006 -0,004 -0,003 -0,001 0,004 0,008 0,010 0,012 0,014 0,049 
C(5) -0,027 -0,026 -0,025 -0,025 -0,024 -0,023 -0,023 -0,022 -0,022 -0,023 -0,024 
C(6) -0,027 -0,026 -0,025 -0,025 -0,024 -0,023 -0,023 -0,022 -0,022 -0,022 -0,023 
C(7) -0,007 -0,006 -0,004 -0,003 -0,001 0,004 0,009 0,010 0,012 0,010 0,022 
H(8) 0,098 0,100 0,102 0,104 0,106 0,106 0,106 0,108 0,108 0,108 0,107 
H(9) 0,098 0,100 0,102 0,104 0,106 0,106 0,106 0,108 0,108 0,107 0,106 
H(10) 0,060 0,058 0,056 0,054 0,052 0,046 0,041 0,038 0,033 0,029 0,026 
H(11) 0,034 0,036 0,038 0,040 0,041 0,041 0,041 0,043 0,044 0,046 0,055 
H(12) 0,052 0,052 0,051 0,051 0,050 0,049 0,049 0,048 0,047 0,047 0,049 
H(13) 0,034 0,036 0,038 0,040 0,041 0,042 0,042 0,043 0,044 0,045 0,051 
H(14) 0,052 0,052 0,051 0,051 0,050 0,049 0,048 0,048 0,047 0,046 0,047 
H(15) 0,035 0,036 0,038 0,040 0,041 0,042 0,042 0,044 0,044 0,045 0,049 
H(16) 0,034 0,036 0,038 0,040 0,041 0,041 0,041 0,043 0,044 0,046 0,053 
H(17) 0,060 0,058 0,056 0,054 0,052 0,046 0,040 0,038 0,033 0,029 0,027 
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ʈʠʩ. 8 ï ʀʟʤʝʥʝʥʠʝ ʟʘʨʷʜʦʚ ʥʘ ʥʝʢʦʪʦʨʳʭ ʘʪʦʤʘʭ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ 
ʧʨʦʪʦʥʘ ʅ1 ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʤʝʪʠʣʝʥʮʠʢʣʦʧʝʥʪʘʥʘ 
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ʂɺɸʅʊʆɺʆ-ʍʀʄʀʏɽʉʂʆɽ ʀɿʋʏɽʅʀɽ ʄɽʍɸʅʀɿʄɸ 
ʇʈʆʊʆʅʀʈʆɺɸʅʀʗ 4-ɺʀʅʀʃʎʀʂʃʆɻɽʂʉɽʅɸ ʄɽʊʆɼʆʄ MNDO 

ʎʳʢʘʥʦʚ ɸ.ɺ. 

*ʉʝʙʨʷʢʦʚʩʢʠʡ ʬʠʣʠʘʣ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ɸʥʥʦʪʘʮʠʷ 

ɺʧʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥ ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ 4-ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥʘ  ʢʣʘʩʩʠʯʝʩʢʠʤ 
ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ MNDO. ʇʦʢʘʟʘʥʦ, ʯʪʦ  ʵʪʦʪ ʤʝʭʘʥʠʟʤ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʦʙʳʯʥʫʶ ʨʝʘʢʮʠʶ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʤʦʥʦʤʝʨʘ. ʈʝʘʢʮʠʷ 
ʵʢʟʦʪʝʨʤʠʯʥʘ ʠ ʠʤʝʝʪ ʙʝʟ ʙʘʨʴʝʨʥʳʡ ʭʘʨʘʢʪʝʨ. ɺʳʠʛʨʳʰ ʵʥʝʨʛʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ 
ʧʨʠ ʘʪʘʢʝ ʥʘ Ŭ-ʫʛʣʝʨʦʜʥʳʡ ʘʪʦʤ ʨʘʚʝʥ 496 ʢɼʞ/ʤʦʣʴ. ʈʝʘʢʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʚʳʛʦʜʥʦ 
ʠʜʪʠ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʄʘʨʢʦʚʥʠʢʦʚʘ. 

Summary 

For the first time it is researched of classical quantum chemical method MNDO of 
modeling mechanism protonizataion of 4-vinylcyclohexene ï monomer of cationic 
polymerization. Showing, that he considerate some self usual mechanism connection proton to 
olefin corresponding Morkovnikovôs rule. Reaction exothermic and carry without a barrier 
character. Prize energy in result of reaction ï 496 kDg/mol.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ, ʤʝʪʦʜ  MNDO,  4-ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥ, 
ʧʨʘʚʠʣʦ ʄʘʨʢʦʚʥʠʢʦʚʘ. 

Keywords: mechanism protonizataion, method MNDO, 4-vinylcyclohexene, 
Markovnikovôs rule. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ 
ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ 4-ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥʘ ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ MNDO . 

ʄʝʪʦʜʠʯʝʩʢʘʷ ʯʘʩʪʴ 

ʀʩʧʦʣʴʟʫʷ ʢʣʘʩʩʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʝʭʘʥʠʟʤʝ ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʢʘʪʠʦʥʥʦʡ 
ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʨʘʟʣʠʯʥʳʭ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ [1-3], ʜʣʷ ʠʟʫʯʝʥʠʷ 
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ʤʝʭʘʥʠʟʤʘ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʢʚʘʥʪʦʚʦʭʠʤʠʯʝʩʢʠʡ ʧʦʫʵʤʧʠʨʠʯʝʩʢʠʠʡ ʤʝʪʦʜ 
MNDO ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʛʝʦʤʝʪʨʠʠ ʧʦ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ ʛʨʘʜʠʝʥʪʥʳʤ ʤʝʪʦʜʦʤ, 
ʚʩʪʨʦʝʥʥʳʤ ʚ Firefly [4-5], ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʵʪʦʪ ʤʝʪʦʜ ʩʧʝʮʠʘʣʴʥʦ ʧʘʨʘʤʝʪʨʠʟʦʚʘʥ ʜʣʷ 
ʥʘʠʣʫʯʰʝʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʠʩʪʝʤ, ʯʪʦ 
ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʘʥʘʣʠʟʝ ʤʝʭʘʥʠʟʤʦʚ ʢʘʪʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʈʘʩʯʝʪʳ 
ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʧʨʠʙʣʠʞʝʥʠʠ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʤʦʣʝʢʫʣʳ ʚ ʛʘʟʦʚʦʡ ʬʘʟʝ. ɺ ʩʠʩʪʝʤʝ H+ é 
C8H13 (4-ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥ) 22 ʘʪʦʤʘ, M=2S+1=1 (ʛʜʝ S ï ʩʫʤʤʘʨʥʳʡ ʩʧʠʥ ʚʩʝʭ 
ʵʣʝʢʪʨʦʥʦʚ ʠʟʫʯʘʝʤʦʡ ʩʠʩʪʝʤʳ ʨʘʚʝʥ ʥʫʣʶ (ʚʩʝ ʵʣʝʢʪʨʦʥʳ ʩʧʘʨʝʥʳ), ʄ-
ʤʫʣʴʪʠʧʣʝʪʥʦʩʪʴ), ʦʙʱʠʡ ʟʘʨʷʜ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ × qc =1. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ 4-ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥʘ ʚʳʧʦʣʥʷʣʩʷ 
ʨʘʩʯʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʪʦʥʘ ʩ  4-ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥʦʤ, ʧʦ 
ʤʝʪʦʜʠʢʝ, ʘʥʘʣʦʛʠʯʥʦʡ [8-17]. ɺ ʢʘʯʝʩʪʚʝ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ ʙʳʣʠ ʚʳʙʨʘʥʳ  ʨʘʩʩʪʦʷʥʠʷ 
ʦʪ ʧʨʦʪʦʥʘ ʅ1 ʜʦ ʉ2 (RH1ʉ2) ʠ ʦʪ ʅ1 ʜʦ ʉ3 (RH1ʉ3). ʀʩʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ RH1ʉ2 ʠ RH1ʉ3 
ʧʨʠʥʠʤʘʣʠʩʴ ʨʘʚʥʳʤʠ 0,31 ʥʤ. ɼʘʣʝʝ, ʤʝʥʷʷ  ʟʥʘʯʝʥʠʷ RH1ʉ2 ʩ ʰʘʛʦʤ 0,01 ʥʤ ʚʳʧʦʣʥʷʣʩʷ 
ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ ʠʟʤʝʥʷʷ ʟʥʘʯʝʥʠʷ RH1ʉ3 ʩ ʪʘʢʠʤ ʞʝ 
ʰʘʛʦʤ 0,01 ʥʤ. ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʟʥʘʯʝʥʠʡ ʵʥʝʨʛʠʡ ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ 
ʩʪʨʦʠʣʘʩʴ ʵʢʚʠʧʦʪʝʥʮʠʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʨʦʪʦʥʘ 4-
ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥʦʤ (ʩʤ. ʨʠʩ. 4.).  ʀʩʭʦʜʥʘʷ ʤʦʜʝʣʴ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʤʦʣʝʢʫʣʳ 4-
ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1.   

 

ʈʠʩ. 1 ï ʀʩʭʦʜʥʘʷ ʤʦʜʝʣʴ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʤʦʣʝʢʫʣʳ 4-ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥʘ 

ɼʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʜʝʣʝʡ ʤʦʣʝʢʫʣ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʟʚʝʩʪʥʘʷ 
ʧʨʦʛʨʘʤʤʘ MacMolPlt[6]. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ 

ɿʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ H+ é C8H13  ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʡ 
RH1ʉ2 ʠ RH1ʉ3 ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ 
ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 Ŭ ïʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ 4-ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥʘ (ʉ2) ʠ ʨʘʟʨʳʚʘ 
ʜʚʦʡʥʦʡ ʩʚʷʟʠ 4-ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2. ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ 
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ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 ɓ ïʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ 4-
ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥʘ (ʉ3) ʠ ʨʘʟʨʳʚʘ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʉ2 = C3  ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3. ɿʘʨʷʜʳ ʥʘ 
ʘʪʦʤʘʭ ʢʦʥʝʯʥʳʭ ʤʦʜʝʣʝʡ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʘʨʙʢʘʪʠʦʥʥʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. 
ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʧʨʠ ʧʨʦʪʦʥʠʟʘʮʠʠ 4-ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥʘ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣ. 1, ʠʟ 
ʢʦʪʦʨʦʡ ʚʠʜʥʦ, ʯʪʦ ʥʘ ʚʩʝʤ ʧʫʪʠ ʜʚʠʞʝʥʠʷ ʧʨʦʪʦʥʘ (ʠʥʠʮʠʠʨʫʶʱʘʷ ʯʘʩʪʠʮʘ)  H+ŭ  ʚʜʦʣʴ 
ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ RH1ʉ2 ʠ RH1ʉ3 ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʩʠʩʪʝʤʳ  H+ é 
C8H13 (ɽ0) ʥʝʫʢʣʦʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʨʙʢʘʪʠʦʥʘ (ʩʤ. ʨʠʩ. 4) 
ʠ ʥʦʩʠʪ ʙʝʟʙʘʨʴʝʨʥʳʡ ʭʘʨʘʢʪʝʨ ʢʘʢ ʧʨʠ ʘʪʘʢʝ ʥʘ Ŭ- ʪʘʢ ʠ ʥʘ ɓ- ʫʛʣʝʨʦʜʥʳʝ ʘʪʦʤʳ 4-
ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥʘ. ʆʜʥʘʢʦ, ʢʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʘʪʘʢʠ ʧʨʦʪʦʥʘ Ŭ-  ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʥʘ 
60 ʢɼʞ/ʤʦʣʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʚʳʛʦʜʥʝʝ, ʯʝʤ ʢʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ɓ-  
ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʨʘʚʠʣʦʤ 
ʄʘʨʢʦʚʥʠʢʦʚʘ. ɺʳʠʛʨʳʰ ʵʥʝʨʛʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ ʧʨʠ ʘʪʘʢʝ ʥʘ Ŭ- ʫʛʣʝʨʦʜʥʳʡ ʘʪʦʤ 
ʨʘʚʝʥ 496 ʢɼʞ/ʤʦʣʴ, ʘ ʧʨʠ ʘʪʘʢʝ ʥʘ ɓ- ʫʛʣʝʨʦʜʥʳʡ ʘʪʦʤ ʨʘʚʝʥ 436 ʢɼʞ/ʤʦʣʴ.  

ɹʦʣʝʝ ʪʦʛʦ, ʧʦ ʨʂʘ=42,11-147,18qmax
H+[7] (qmax

H+  = +0,108- ʤʘʢʩʠʤʘʣʴʥʳʡ ʟʘʨʷʜ ʥʘ 
ʘʪʦʤʝ ʚʦʜʦʨʦʜʘ, ʨʂʘ- ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʠʩʣʦʪʥʦʩʪʠ), ʥʘʭʦʜʠʤ ʟʥʘʯʝʥʠʝ 
ʢʠʩʣʦʪʥʦʡ ʩʠʣʳ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʘʨʙʢʘʪʠʦʥʦʚ, ʨʘʚʥʦʝ ʨʂʘ = 26. 

ʂʨʦʤʝ ʪʦʛʦ, ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ  ʠ ʠʟʤʝʥʝʥʠʝ ʜʣʠʥ 
ʩʚʷʟʝʡ ʠ ʚʘʣʝʥʪʥʳʭ ʫʛʣʦʚ ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪʳ ʨʝʘʢʮʠʠ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʧʨʠ ʘʪʘʢʝ ʧʨʦʪʦʥʘ 
ʥʘ Ŭ- ʪʘʢ ʠ ʥʘ ɓ- ʫʛʣʝʨʦʜʥʳʝ ʘʪʦʤʳ 4-ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 
ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʢʘʪʠʦʥʥʦʡ ʧʦʣʠʤʝʨʠʟʘʮʠʠ 4-ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥʘ ʠʜʝʪ ʧʦ 
ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʤʦʥʦʤʝʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʚʧʝʨʚʳʝ ʠʟʫʯʝʥ ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ 4-
ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥʘ ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ MNDO. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʵʪʦʪ ʤʝʭʘʥʠʟʤ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʳʯʥʫʶ ʨʝʘʢʮʠʶ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʦʣʝʬʠʥʘ. 
ʈʝʘʢʮʠʷ ʵʢʟʦʪʝʨʤʠʯʥʘ ʠ ʥʦʩʠʪ ʙʝʟʙʘʨʴʝʨʥʳʡ ʭʘʨʘʢʪʝʨ. ʈʝʘʢʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʚʳʛʦʜʥʦ 
ʠʜʪʠ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʄʘʨʢʦʚʥʠʢʦʚʘ. 

 

ʈʠʩ.2 ï ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ 
ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 Ŭ ïʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ 4-ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥʘ (ʉ2) 
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ʈʠʩ.3 ï ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ 

ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 ɓ ïʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ 4-ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥʘ (ʉ3) 

 
ʈʠʩ. 4 ï ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʵʥʝʨʛʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʨʦʪʦʥʘ ʩ 4-

ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥʦʤ 
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ʊʘʙʣʠʮʘ 1 ï ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ H+ é C8H13 ï ɽʦ  
(ʚ ʢɼʞ/ʤʦʣʴ) ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ RH1ʉ2 ʠ  RH1ʉ3 (ʚ ɸ) 

 

RH1ʉ3
 RH1ʉ2 

3,1 3,0 2,9 2,8 2,7 2,6 2,5 2,4 2,3 2,2 2,1 
3,1 0 -3 -8 -13 -21 -29 -39 -52 -66 -81 -100 
3,0 -3 -8 -10 -16 -24 -32 -42 -55 -68 -87 -105 
2,9 -8 -10 -13 -18 -26 -34 -45 -58 -71 -89 -110 
2,8 -10 -16 -18 -24 -29 -37 -47 -60 -76 -92 -115 
2,7 -18 -21 -24 -29 -34 -42 -52 -63 -79 -97 -118 
2,6 -24 -26 -32 -34 -39 -47 -55 -68 -81 -100 -121 
2,5 -362 -34 -39 -42 -47 -55 -63 -74 -87 -105 -126 
2,4 -357 -357 -50 -52 -58 -63 -71 -81 -95 -110 -131 
2,3 -349 -352 -60 -66 -68 -76 -81 -92 -102 -118 -137 
2,2 -339 -341 -76 -79 -84 -89 -95 -105 -115 -129 -144 
2,1 -325 -331 -92 -97 -102 -108 -113 -121 -129 -142 -157 
2,0 -305 -312 -315 -118 -123 -129 -134 -142 -150 -160 -173 
1,9 -278 -291 -291 -142 -150 -155 -160 -165 -173 -181 -192 
1,8 -236 -257 -263 -165 -176 -184 -192 -197 -202 -210 -218 
1,7 -173 -210 -220 -192 -207 -218 -226 -231 -236 -242 -249 
1,6 -81 -142 -163 -215 -236 -252 -263 -270 -276 -281 -286 
1,5 37 -42 -81 -234 -265 -286 -302 -312 -318 -323 -325 
1,4 165 79 26 -247 -286 -315 -336 -349 -360 -365 -368 
1,3 -197 210 150 -247 -297 -336 -365 -383 -394 -402 -404 
1,2 -189 -131 -176 -231 -286 -336 -373 -402 -417 -425 -428 
1,1 -163 -108 -144 -194 -249 -305 -352 -391 -417 -431 -436 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

RH1ʉ3
 RH1ʉ2 

2,0 1,9 1,8 1,7 1,6 1,5 1,4 1,3 1,2 1,1 
3,1 -118 -137 -155 -165 -168 -168 -168 -165 -160 -142 
3,0 -129 -152 -176 -197 -213 -223 -226 -220 -210 -181 
2,9 -137 -163 -192 -220 -247 -268 -278 -278 -263 -231 
2,8 -142 -171 -202 -236 -273 -302 -323 -331 -320 -283 
2,7 -144 -176 -210 -249 -289 -325 -357 -375 -370 -339 
2,6 -150 -178 -215 -257 -299 -344 -381 -410 -415 -388 
2,5 -152 -184 -220 -260 -307 -354 -396 -431 -446 -433 
2,4 -155 -186 -223 -265 -310 -360 -407 -446 -470 -465 
2,3 -160 -189 -226 -265 -312 -362 -410 -454 -483 -483 
2,2 -168 -194 -228 -268 -312 -362 -412 -457 -488 -493 
2,1 -176 -202 -234 -270 -312 -360 -410 -454 -486 -496 
2,0 -189 -213 -239 -273 -312 -357 -404 -449 -480 -493 
1,9 -207 -226 -249 -278 -315 -354 -399 -438 -470 -483 
1,8 -228 -244 -263 -289 -320 -354 -394 -431 -457 -467 
1,7 -257 -268 -283 -302 -325 -357 -388 -417 -441 -446 
1,6 -291 -297 -307 -320 -339 -360 -383 -407 -425 -423 
1,5 -328 -331 -336 -344 -354 -368 -383 -396 -404 -396 
1,4 -368 -368 -368 -370 -373 -378 -383 -386 -383 -365 
1,3 -404 -402 -396 -394 -388 -386 -381 -375 -360 -328 
1,2 -428 -425 -417 -410 -399 -388 -373 -354 -328 -283 
1,1 -433 -428 -420 -407 -391 -373 -349 -320 -278 -223 
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ʈʠʩ. 5 ï ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ 4-ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥʘ 

 

ʊʘʙʣʠʮʘ 2 ï ʀʟʤʝʥʝʥʠʝ ʜʣʠʥ ʩʚʷʟʝʡ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ 4-ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥʘ 

 
ʥʦʤʝʨ 

ʩʪʫʧʝʥʠ 
1 2 3 4 5 6 7 8 9 10 

C(2)-H(1) 3,10 3,00 2,90 2,80 2,70 2,60 2,50 2,40 2,30 2,20 
C(3)-H(1) 3,10 3,10 3,00 3,00 2,90 2,90 2,80 2,80 2,70 2,70 
C(3)-C(2) 1,38 1,38 1,38 1,38 1,38 1,39 1,39 1,39 1,40 1,40 
C(4)-C(3) 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 
C(5)-C(7) 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,54 
C(5)-C(4) 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 
C(6)-C(4) 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,57 1,57 1,57 
C(7)-C(9) 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 
C(8)-C(6) 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 
C(9)-C(8) 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 

H(10)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(11)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(12)-C(3) 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 
H(13)-C(5) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(14)-C(5) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(15)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(16)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(17)-C(9) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(18)-C(7) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(19)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(20)-C(4) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(21)-C(8) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

ʥʦʤʝʨ 
ʩʪʫʧʝʥʠ 

11 12 13 14 15 16 17 18 19 20 21 

C(2)-H(1) 2,10 2,00 1,90 1,80 1,70 1,60 1,50 1,40 1,30 1,20 1,10 
C(3)-H(1) 2,60 2,60 2,50 2,50 2,40 2,40 2,30 2,30 2,20 2,20 2,10 
C(3)-C(2) 1,40 1,41 1,41 1,42 1,43 1,44 1,45 1,46 1,46 1,48 1,48 
C(4)-C(3) 1,50 1,50 1,50 1,50 1,49 1,49 1,49 1,49 1,49 1,48 1,48 
C(5)-C(7) 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,54 
C(5)-C(4) 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,57 1,57 1,57 
C(6)-C(4) 1,57 1,57 1,57 1,57 1,57 1,57 1,58 1,58 1,58 1,58 1,58 
C(7)-C(9) 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 
C(8)-C(6) 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 
C(9)-C(8) 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 

H(10)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,10 1,10 1,10 1,11 1,11 
H(11)-C(2) 1,09 1,10 1,10 1,10 1,10 1,10 1,10 1,11 1,11 1,11 1,12 
H(12)-C(3) 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 
H(13)-C(5) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(14)-C(5) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(15)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(16)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(17)-C(9) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(18)-C(7) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,11 1,11 1,11 
H(19)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(20)-C(4) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(21)-C(8) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 

 

ʊʘʙʣʠʮʘ 3 ï ʀʟʤʝʥʝʥʠʝ ʚʘʣʝʥʪʥʳʭ ʫʛʣʦʚ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ 4-ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥʘ 

 
ʥʦʤʝʨ ʩʪʫʧʝʥʠ 1 2 3 4 5 6 7 8 9 10 
H(1)-C(2)-C(3) 77 81 81 84 84 88 87 91 90 95 
C(4)-C(3)-C(2) 126 126 126 126 126 126 126 126 126 126 
C(5)-C(7)-C(9) 114 114 114 114 114 114 114 114 114 114 
C(5)-C(4)-C(3) 112 112 112 112 112 112 112 112 112 112 
C(6)-C(4)-C(3) 111 111 111 111 111 111 110 110 110 110 
C(7)-C(9)-C(8) 124 124 124 124 124 124 124 124 124 124 
C(8)-C(6)-C(4) 113 113 113 113 113 113 113 113 113 113 
C(9)-C(8)-C(6) 124 124 124 124 124 124 124 124 124 124 

H(10)-C(2)-C(3) 124 124 124 124 124 124 124 124 123 123 
H(11)-C(2)-C(3) 122 122 122 121 121 121 121 121 121 121 
H(12)-C(3)-C(2) 118 118 118 118 118 118 118 118 118 118 
H(13)-C(5)-C(7) 109 109 109 109 109 109 109 109 109 109 
H(14)-C(5)-C(7) 109 109 109 109 109 109 109 109 109 109 
H(15)-C(6)-C(4) 110 110 110 110 110 110 110 110 110 110 
H(16)-C(6)-C(4) 108 108 108 108 108 108 108 108 108 108 
H(17)-C(9)-C(8) 121 121 121 121 121 121 121 121 121 121 
H(18)-C(7)-C(9) 109 109 109 109 109 109 109 109 109 109 
H(19)-C(7)-C(9) 109 109 109 109 109 109 110 109 110 109 
H(20)-C(4)-C(3) 109 109 109 109 109 109 109 109 109 109 
H(21)-C(8)-C(6) 115 115 115 115 115 115 115 115 115 115 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3 

ʥʦʤʝʨ ʩʪʫʧʝʥʠ 11 12 13 14 15 16 17 18 19 20 21 
H(1)-C(2)-C(3) 94 98 97 101 100 104 103 107 105 110 108 
C(4)-C(3)-C(2) 126 126 126 126 126 126 126 126 126 126 126 
C(5)-C(7)-C(9) 114 114 114 114 114 114 114 114 114 114 114 
C(5)-C(4)-C(3) 112 112 112 112 112 112 112 112 112 112 111 
C(6)-C(4)-C(3) 110 110 110 110 109 110 109 110 110 110 110 
C(7)-C(9)-C(8) 124 124 124 124 124 124 124 124 124 124 124 
C(8)-C(6)-C(4) 113 113 113 113 113 113 113 113 113 113 113 
C(9)-C(8)-C(6) 124 124 124 124 124 124 124 124 124 124 124 

H(10)-C(2)-C(3) 123 123 122 121 121 120 119 117 117 115 115 
H(11)-C(2)-C(3) 120 120 119 118 118 116 115 113 112 110 110 
H(12)-C(3)-C(2) 118 117 117 117 117 117 117 116 116 116 116 
H(13)-C(5)-C(7) 109 109 109 109 109 109 109 109 109 109 109 
H(14)-C(5)-C(7) 109 109 109 109 109 109 109 109 109 110 110 
H(15)-C(6)-C(4) 110 110 110 110 110 110 110 110 110 110 110 
H(16)-C(6)-C(4) 108 108 108 108 108 108 108 108 108 108 108 
H(17)-C(9)-C(8) 121 121 121 121 121 121 121 121 121 121 121 
H(18)-C(7)-C(9) 109 109 109 109 109 109 109 109 109 109 109 
H(19)-C(7)-C(9) 110 110 110 110 110 109 109 109 109 110 109 
H(20)-C(4)-C(3) 109 109 109 109 109 109 109 110 110 110 110 
H(21)-C(8)-C(6) 115 114 114 114 114 114 114 114 114 114 114 

 

ʊʘʙʣʠʮʘ 4 ï ʀʟʤʝʥʝʥʠʝ ʟʘʨʷʜʦʚ ʚʜʦʣʴ ʧʫʪʠ  ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ 4-ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥʘ 

 
ɸʪʦʤ 1 2 3 4 5 6 7 8 9 10 
H(1) 0,582 0,573 0,556 0,544 0,523 0,508 0,482 0,463 0,433 0,411 
C(2) 0,031 0,017 0,019 0,003 0,003 -0,016 -0,017 -0,040 -0,042 -0,068 
C(3) 0,001 0,020 0,026 0,048 0,058 0,084 0,098 0,129 0,147 0,184 
C(4) -0,052 -0,056 -0,058 -0,061 -0,064 -0,068 -0,072 -0,077 -0,082 -0,089 
C(5) 0,007 0,007 0,007 0,007 0,006 0,006 0,006 0,006 0,006 0,006 
C(6) 0,051 0,052 0,052 0,052 0,053 0,054 0,054 0,055 0,056 0,057 
C(7) 0,020 0,020 0,019 0,019 0,019 0,019 0,018 0,018 0,018 0,017 
C(8) -0,106 -0,107 -0,108 -0,109 -0,110 -0,111 -0,112 -0,113 -0,114 -0,115 
C(9) -0,075 -0,075 -0,074 -0,073 -0,072 -0,071 -0,070 -0,069 -0,068 -0,066 

H(10) 0,092 0,092 0,094 0,094 0,096 0,097 0,099 0,100 0,102 0,102 
H(11) 0,069 0,070 0,073 0,074 0,078 0,081 0,086 0,089 0,095 0,100 
H(12) 0,072 0,074 0,076 0,078 0,080 0,083 0,085 0,087 0,089 0,091 
H(13) -0,010 -0,008 -0,007 -0,005 -0,003 -0,001 0,000 0,003 0,005 0,008 
H(14) 0,011 0,012 0,013 0,015 0,016 0,017 0,018 0,019 0,020 0,021 
H(15) 0,020 0,020 0,020 0,021 0,021 0,021 0,021 0,022 0,022 0,022 
H(16) 0,024 0,024 0,024 0,024 0,024 0,025 0,025 0,025 0,026 0,026 
H(17) 0,080 0,080 0,080 0,081 0,081 0,082 0,082 0,082 0,083 0,084 
H(18) 0,027 0,027 0,027 0,027 0,028 0,028 0,028 0,029 0,030 0,030 
H(19) 0,033 0,033 0,034 0,034 0,035 0,036 0,037 0,038 0,039 0,040 
H(20) 0,042 0,043 0,044 0,045 0,046 0,047 0,049 0,050 0,052 0,055 
H(21) 0,081 0,081 0,082 0,082 0,082 0,083 0,083 0,084 0,084 0,085 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4 

ɸʪʦʤ 11 12 13 14 15 16 17 18 19 20 21 
H(1) 0,377 0,351 0,314 0,286 0,249 0,223 0,190 0,170 0,144 0,130 0,107 
C(2) -0,072 -0,100 -0,103 -0,128 -0,127 -0,142 -0,132 -0,133 -0,116 -0,105 -0,084 
C(3) 0,207 0,249 0,276 0,318 0,344 0,380 0,397 0,421 0,428 0,439 0,439 
C(4) -0,095 -0,103 -0,110 -0,120 -0,128 -0,137 -0,144 -0,151 -0,155 -0,160 -0,162 
C(5) 0,006 0,007 0,007 0,008 0,008 0,010 0,011 0,013 0,014 0,017 0,018 
C(6) 0,059 0,060 0,061 0,064 0,066 0,068 0,070 0,071 0,073 0,073 0,073 
C(7) 0,017 0,016 0,016 0,015 0,014 0,013 0,013 0,012 0,012 0,012 0,012 
C(8) -0,116 -0,118 -0,119 -0,120 -0,122 -0,123 -0,124 -0,125 -0,126 -0,125 -0,125 
C(9) -0,064 -0,063 -0,061 -0,059 -0,057 -0,056 -0,054 -0,053 -0,052 -0,052 -0,052 

H(10) 0,104 0,103 0,104 0,103 0,102 0,098 0,097 0,091 0,089 0,083 0,081 
H(11) 0,106 0,110 0,116 0,119 0,122 0,122 0,121 0,118 0,116 0,110 0,109 
H(12) 0,093 0,095 0,097 0,098 0,100 0,101 0,103 0,104 0,105 0,105 0,106 
H(13) 0,010 0,012 0,014 0,017 0,019 0,022 0,023 0,025 0,026 0,027 0,028 
H(14) 0,022 0,023 0,024 0,025 0,025 0,026 0,027 0,028 0,028 0,029 0,030 
H(15) 0,023 0,023 0,023 0,024 0,024 0,025 0,025 0,026 0,026 0,027 0,027 
H(16) 0,027 0,028 0,028 0,029 0,030 0,031 0,032 0,033 0,033 0,034 0,034 
H(17) 0,085 0,085 0,086 0,087 0,088 0,089 0,090 0,090 0,091 0,091 0,092 
H(18) 0,031 0,032 0,033 0,034 0,035 0,036 0,037 0,038 0,038 0,039 0,039 
H(19) 0,041 0,042 0,043 0,044 0,045 0,047 0,048 0,049 0,049 0,050 0,051 
H(20) 0,058 0,061 0,064 0,068 0,071 0,075 0,078 0,081 0,082 0,083 0,084 
H(21) 0,086 0,087 0,088 0,089 0,090 0,091 0,092 0,093 0,094 0,094 0,094 

 

 

ʈʠʩ. 6 ï ʀʟʤʝʥʝʥʠʝ ʟʘʨʷʜʦʚ ʥʘ ʥʝʢʦʪʦʨʳʭ ʘʪʦʤʘʭ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ 
ʧʨʦʪʦʥʘ ʅ1 ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ 4-ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥʘ 
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ʈʠʩ. 7 ï ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ 4-ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥʘ 

 

ʊʘʙʣʠʮʘ 5 ï ʀʟʤʝʥʝʥʠʝ ʜʣʠʥ ʩʚʷʟʝʡ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ 4-ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥʘ 

 
ʥʦʤʝʨ 

ʩʪʫʧʝʥʠ 
1 2 3 4 5 6 7 8 9 10 

C(2)-H(1) 3,10 3,00 3,00 2,90 2,90 2,80 2,80 2,70 2,70 2,70 
C(3)-H(1) 3,10 3,00 2,90 2,80 2,70 2,60 2,50 2,40 2,30 2,20 
C(3)-C(2) 1,38 1,38 1,38 1,38 1,38 1,39 1,39 1,39 1,39 1,39 
C(4)-C(3) 1,50 1,50 1,50 1,51 1,51 1,51 1,51 1,51 1,51 1,51 
C(5)-C(7) 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,54 
C(5)-C(4) 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,55 
C(6)-C(4) 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 
C(7)-C(9) 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 
C(8)-C(6) 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 
C(9)-C(8) 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 

H(10)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(11)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(12)-C(3) 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 
H(13)-C(5) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,12 
H(14)-C(5) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(15)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(16)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(17)-C(9) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(18)-C(7) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(19)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(20)-C(4) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(21)-C(8) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 5 

ʥʦʤʝʨ 
ʩʪʫʧʝʥʠ 

11 12 13 14 15 16 17 18 19 20 21 

C(2)-H(1) 2,60 2,60 2,50 2,50 2,40 2,40 2,30 2,30 2,20 2,20 2,10 
C(3)-H(1) 2,10 2,00 1,90 1,80 1,70 1,60 1,50 1,40 1,30 1,20 1,10 
C(3)-C(2) 1,40 1,40 1,41 1,41 1,42 1,43 1,44 1,45 1,45 1,46 1,46 
C(4)-C(3) 1,51 1,52 1,52 1,53 1,53 1,54 1,54 1,55 1,55 1,58 1,59 
C(5)-C(7) 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,54 1,54 
C(5)-C(4) 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 
C(6)-C(4) 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,55 1,55 
C(7)-C(9) 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 
C(8)-C(6) 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 
C(9)-C(8) 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 

H(10)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,10 
H(11)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(12)-C(3) 1,10 1,10 1,10 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,12 
H(13)-C(5) 1,11 1,12 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(14)-C(5) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(15)-C(6) 1,11 1,11 1,11 1,11 1,11 1,12 1,12 1,12 1,12 1,12 1,11 
H(16)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,12 1,12 1,12 
H(17)-C(9) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(18)-C(7) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(19)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(20)-C(4) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(21)-C(8) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 

 

ʊʘʙʣʠʮʘ 6 ï ʀʟʤʝʥʝʥʠʝ ʚʘʣʝʥʪʥʳʭ ʫʛʣʦʚ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ 4-ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥʘ 

 
ʥʦʤʝʨ ʩʪʫʧʝʥʠ 1 2 3 4 5 6 7 8 9 10 
H(1)-C(2)-C(3) 77 77 72 72 68 67 63 63 58 54 
C(4)-C(3)-C(2) 126 126 126 126 126 126 126 125 125 125 
C(5)-C(7)-C(9) 114 114 114 114 114 114 114 114 114 114 
C(5)-C(4)-C(3) 112 112 112 112 112 112 112 112 112 112 
C(6)-C(4)-C(3) 111 111 111 111 111 111 111 111 111 111 
C(7)-C(9)-C(8) 124 124 124 124 124 124 124 124 124 124 
C(8)-C(6)-C(4) 113 113 113 113 113 113 113 113 113 113 
C(9)-C(8)-C(6) 124 124 124 124 124 124 124 124 124 124 

H(10)-C(2)-C(3) 124 124 124 124 124 124 124 124 124 124 
H(11)-C(2)-C(3) 122 122 122 122 122 122 122 122 122 122 
H(12)-C(3)-C(2) 118 118 118 118 118 118 118 117 117 117 
H(13)-C(5)-C(7) 109 109 109 109 109 109 109 109 109 109 
H(14)-C(5)-C(7) 109 109 109 109 109 109 109 109 109 109 
H(15)-C(6)-C(4) 110 110 110 110 110 110 110 110 110 110 
H(16)-C(6)-C(4) 108 108 108 108 108 108 108 108 108 109 
H(17)-C(9)-C(8) 121 121 121 121 121 121 121 121 121 121 
H(18)-C(7)-C(9) 109 109 109 109 109 109 109 109 109 109 
H(19)-C(7)-C(9) 109 109 109 109 110 110 110 110 110 110 
H(20)-C(4)-C(3) 109 109 109 109 109 108 108 108 108 108 
H(21)-C(8)-C(6) 115 115 115 115 115 115 115 115 115 115 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 6 

ʥʦʤʝʨ ʩʪʫʧʝʥʠ 11 12 13 14 15 16 17 18 19 20 21 
H(1)-C(2)-C(3) 54 50 49 45 44 40 39 35 35 31 30 
C(4)-C(3)-C(2) 125 124 124 123 123 121 121 119 118 114 113 
C(5)-C(7)-C(9) 114 114 114 114 114 114 114 114 114 114 114 
C(5)-C(4)-C(3) 112 112 112 112 112 112 112 112 111 111 110 
C(6)-C(4)-C(3) 111 111 111 111 111 111 111 112 112 112 113 
C(7)-C(9)-C(8) 124 124 124 124 124 124 124 124 124 124 124 
C(8)-C(6)-C(4) 113 113 113 113 113 113 113 114 114 113 113 
C(9)-C(8)-C(6) 124 124 124 124 124 124 124 124 124 124 124 

H(10)-C(2)-C(3) 123 123 123 123 123 123 123 123 123 122 122 
H(11)-C(2)-C(3) 122 121 121 121 121 121 121 121 121 122 122 
H(12)-C(3)-C(2) 117 116 116 115 115 113 113 112 111 111 110 
H(13)-C(5)-C(7) 109 109 109 109 109 109 109 109 109 109 109 
H(14)-C(5)-C(7) 109 109 109 109 109 109 109 109 109 109 109 
H(15)-C(6)-C(4) 110 110 110 110 110 110 110 110 110 111 111 
H(16)-C(6)-C(4) 109 109 109 109 109 109 109 109 109 109 109 
H(17)-C(9)-C(8) 121 121 121 121 121 121 121 121 121 121 121 
H(18)-C(7)-C(9) 109 109 109 109 109 109 109 109 109 109 109 
H(19)-C(7)-C(9) 110 110 110 110 110 110 110 110 109 110 110 
H(20)-C(4)-C(3) 108 108 108 107 107 107 107 107 107 106 105 
H(21)-C(8)-C(6) 115 115 115 115 115 115 115 115 115 115 115 

 

ʊʘʙʣʠʮʘ 7 ï ʀʟʤʝʥʝʥʠʝ ʟʘʨʷʜʦʚ ʚʜʦʣʴ ʧʫʪʠ  ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ 4-ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥʘ 

 
ɸʪʦʤ 1 2 3 4 5 6 7 8 9 10 
H(1) 0,582 0,567 0,561 0,543 0,535 0,513 0,504 0,479 0,467 0,453 
C(2) 0,031 0,034 0,052 0,058 0,080 0,089 0,116 0,129 0,162 0,198 
C(3) 0,001 0,006 -0,009 -0,005 -0,023 -0,020 -0,041 -0,040 -0,065 -0,092 
C(4) -0,052 -0,054 -0,053 -0,055 -0,054 -0,056 -0,054 -0,055 -0,053 -0,051 
C(5) 0,007 0,007 0,006 0,006 0,005 0,005 0,004 0,003 0,002 0,001 
C(6) 0,051 0,051 0,052 0,052 0,052 0,053 0,052 0,052 0,052 0,050 
C(7) 0,020 0,020 0,020 0,020 0,020 0,020 0,020 0,020 0,020 0,020 
C(8) -0,106 -0,107 -0,107 -0,108 -0,108 -0,109 -0,109 -0,110 -0,111 -0,111 
C(9) -0,075 -0,075 -0,075 -0,074 -0,074 -0,073 -0,073 -0,072 -0,072 -0,071 

H(10) 0,092 0,093 0,094 0,096 0,097 0,098 0,099 0,101 0,102 0,103 
H(11) 0,069 0,072 0,074 0,076 0,078 0,081 0,083 0,086 0,087 0,089 
H(12) 0,072 0,074 0,074 0,076 0,077 0,080 0,082 0,086 0,089 0,093 
H(13) -0,010 -0,009 -0,010 -0,009 -0,011 -0,009 -0,010 -0,009 -0,010 -0,010 
H(14) 0,011 0,011 0,011 0,012 0,012 0,013 0,013 0,014 0,015 0,016 
H(15) 0,020 0,020 0,020 0,021 0,021 0,021 0,021 0,021 0,021 0,021 
H(16) 0,024 0,025 0,025 0,024 0,024 0,024 0,023 0,022 0,021 0,020 
H(17) 0,080 0,080 0,081 0,081 0,081 0,082 0,082 0,082 0,082 0,083 
H(18) 0,027 0,027 0,027 0,028 0,028 0,028 0,028 0,028 0,028 0,028 
H(19) 0,033 0,033 0,034 0,034 0,034 0,035 0,035 0,036 0,036 0,036 
H(20) 0,042 0,043 0,043 0,044 0,044 0,044 0,043 0,043 0,042 0,041 
H(21) 0,081 0,082 0,082 0,082 0,082 0,083 0,083 0,083 0,083 0,083 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 7 

ɸʪʦʤ 11 12 13 14 15 16 17 18 19 20 21 
H(1) 0,422 0,405 0,370 0,349 0,311 0,288 0,250 0,227 0,194 0,142 0,106 
C(2) 0,221 0,263 0,291 0,338 0,369 0,414 0,441 0,478 0,495 0,515 0,510 
C(3) -0,094 -0,123 -0,127 -0,155 -0,155 -0,177 -0,171 -0,182 -0,168 -0,168 -0,151 
C(4) -0,051 -0,049 -0,048 -0,046 -0,044 -0,042 -0,041 -0,039 -0,037 -0,004 0,004 
C(5) 0,001 0,000 -0,001 -0,002 -0,002 -0,002 -0,002 -0,002 -0,002 -0,005 -0,006 
C(6) 0,050 0,048 0,047 0,044 0,043 0,040 0,038 0,036 0,034 0,026 0,024 
C(7) 0,019 0,019 0,019 0,018 0,018 0,017 0,016 0,016 0,015 0,013 0,013 
C(8) -0,112 -0,112 -0,113 -0,114 -0,115 -0,116 -0,117 -0,118 -0,119 -0,121 -0,121 
C(9) -0,070 -0,070 -0,068 -0,067 -0,065 -0,064 -0,062 -0,061 -0,060 -0,057 -0,057 

H(10) 0,104 0,105 0,107 0,108 0,109 0,110 0,111 0,111 0,111 0,107 0,108 
H(11) 0,092 0,093 0,096 0,097 0,100 0,101 0,103 0,104 0,106 0,110 0,109 
H(12) 0,098 0,103 0,108 0,112 0,115 0,116 0,116 0,113 0,109 0,090 0,098 
H(13) -0,007 -0,007 -0,004 -0,002 0,002 0,004 0,008 0,010 0,013 0,022 0,025 
H(14) 0,017 0,018 0,019 0,020 0,020 0,021 0,022 0,022 0,023 0,028 0,028 
H(15) 0,021 0,021 0,020 0,020 0,019 0,018 0,018 0,018 0,018 0,024 0,025 
H(16) 0,018 0,016 0,014 0,012 0,009 0,006 0,004 0,001 0,000 -0,001 0,001 
H(17) 0,083 0,083 0,083 0,083 0,083 0,083 0,083 0,083 0,083 0,085 0,086 
H(18) 0,028 0,028 0,028 0,028 0,028 0,028 0,029 0,029 0,029 0,031 0,032 
H(19) 0,037 0,037 0,038 0,038 0,038 0,038 0,039 0,039 0,040 0,043 0,043 
H(20) 0,040 0,039 0,038 0,036 0,035 0,034 0,034 0,034 0,033 0,037 0,037 
H(21) 0,083 0,082 0,082 0,082 0,082 0,081 0,081 0,081 0,081 0,083 0,084 

 

 

ʈʠʩ. 8 ï ʀʟʤʝʥʝʥʠʝ ʟʘʨʷʜʦʚ ʥʘ ʥʝʢʦʪʦʨʳʭ ʘʪʦʤʘʭ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ 
ʧʨʦʪʦʥʘ ʅ1 ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ 4-ʚʠʥʠʣʮʠʢʣʦʛʝʢʩʝʥʘ 
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ʇʈʆʊʆʅʀʈʆɺɸʅʀʗ 3-ʌɽʅʀʃɹʋʊɽʅɸ-1 ʄɽʊʆɼʆʄ MNDO 

ʎʳʢʘʥʦʚ ɸ.ɺ. 

*ʉʝʙʨʷʢʦʚʩʢʠʡ ʬʠʣʠʘʣ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ɸʥʥʦʪʘʮʠʷ 

ɺʧʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥ ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ 3-ʬʝʥʠʣʙʫʪʝʥʘ-1  ʢʣʘʩʩʠʯʝʩʢʠʤ 
ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ MNDO. ʇʦʢʘʟʘʥʦ, ʯʪʦ  ʵʪʦʪ ʤʝʭʘʥʠʟʤ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʦʙʳʯʥʫʶ ʨʝʘʢʮʠʶ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʤʦʥʦʤʝʨʘ. ʈʝʘʢʮʠʷ 
ʵʢʟʦʪʝʨʤʠʯʥʘ ʠ ʠʤʝʝʪ ʙʝʟ ʙʘʨʴʝʨʥʳʡ ʭʘʨʘʢʪʝʨ. ɺʳʠʛʨʳʰ ʵʥʝʨʛʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ 
ʧʨʠ ʘʪʘʢʝ ʥʘ Ŭ-ʫʛʣʝʨʦʜʥʳʡ ʘʪʦʤ ʨʘʚʝʥ 533 ʢɼʞ/ʤʦʣʴ. ʈʝʘʢʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʚʳʛʦʜʥʦ 
ʠʜʪʠ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʄʘʨʢʦʚʥʠʢʦʚʘ. 

For the first time it is researched of classical quantum chemical method MNDO of 
modeling mechanism protonizataion of 3-phenylbutene-1 ï monomer of cationic polymerization. 
Showing, that he considerate some self usual mechanism connection proton to olefin 
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corresponding Morkovnikovôs rule. Reaction exothermic and carry without a barrier character. 
Prize energy in result of reaction ï 533 kDg/mol.  

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ 
ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ 3-ʬʝʥʠʣʙʫʪʝʥʘ-1 ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ MNDO . 

ʄʝʪʦʜʠʯʝʩʢʘʷ ʯʘʩʪʴ 

ʀʩʧʦʣʴʟʫʷ ʢʣʘʩʩʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʝʭʘʥʠʟʤʝ ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʢʘʪʠʦʥʥʦʡ 
ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʨʘʟʣʠʯʥʳʭ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ [1-3], ʜʣʷ ʠʟʫʯʝʥʠʷ 
ʤʝʭʘʥʠʟʤʘ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʢʚʘʥʪʦʚʦʭʠʤʠʯʝʩʢʠʡ ʧʦʫʵʤʧʠʨʠʯʝʩʢʠʠʡ ʤʝʪʦʜ 
MNDO ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʛʝʦʤʝʪʨʠʠ ʧʦ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ ʛʨʘʜʠʝʥʪʥʳʤ ʤʝʪʦʜʦʤ, 
ʚʩʪʨʦʝʥʥʳʤ ʚ Firefly [4-5], ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʵʪʦʪ ʤʝʪʦʜ ʩʧʝʮʠʘʣʴʥʦ ʧʘʨʘʤʝʪʨʠʟʦʚʘʥ ʜʣʷ 
ʥʘʠʣʫʯʰʝʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʠʩʪʝʤ, ʯʪʦ 
ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʘʥʘʣʠʟʝ ʤʝʭʘʥʠʟʤʦʚ ʢʘʪʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʈʘʩʯʝʪʳ 
ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʧʨʠʙʣʠʞʝʥʠʠ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʤʦʣʝʢʫʣʳ ʚ ʛʘʟʦʚʦʡ ʬʘʟʝ. ɺ ʩʠʩʪʝʤʝ H+ é 
C10H12 (3-ʬʝʥʠʣʙʫʪʝʥ-1) 23 ʘʪʦʤʘ, M=2S+1=1 (ʛʜʝ S ï ʩʫʤʤʘʨʥʳʡ ʩʧʠʥ ʚʩʝʭ ʵʣʝʢʪʨʦʥʦʚ 
ʠʟʫʯʘʝʤʦʡ ʩʠʩʪʝʤʳ ʨʘʚʝʥ ʥʫʣʶ (ʚʩʝ ʵʣʝʢʪʨʦʥʳ ʩʧʘʨʝʥʳ), ʄ-ʤʫʣʴʪʠʧʣʝʪʥʦʩʪʴ), ʦʙʱʠʡ 
ʟʘʨʷʜ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ × qc =1  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ 3-ʬʝʥʠʣʙʫʪʝʥʘ-1 ʚʳʧʦʣʥʷʣʩʷ ʨʘʩʯʝʪ 
ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʪʦʥʘ ʩ  3-ʬʝʥʠʣʙʫʪʝʥʦʤ-1 ʧʦ ʤʝʪʦʜʠʢʝ, 
ʘʥʘʣʦʛʠʯʥʦʡ [8-17]. ɺ ʢʘʯʝʩʪʚʝ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ ʙʳʣʠ ʚʳʙʨʘʥʳ  ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʧʨʦʪʦʥʘ 
ʅ1 ʜʦ ʉ2 (RH1ʉ2) ʠ ʦʪ ʅ1 ʜʦ ʉ3 (RH1ʉ3). ʀʩʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ RH1ʉ2 ʠ RH1ʉ3 ʧʨʠʥʠʤʘʣʠʩʴ 
ʨʘʚʥʳʤʠ 0,31 ʥʤ. ɼʘʣʝʝ, ʤʝʥʷʷ  ʟʥʘʯʝʥʠʷ RH1ʉ2 ʩ ʰʘʛʦʤ 0,01 ʥʤ ʚʳʧʦʣʥʷʣʩʷ ʢʚʘʥʪʦʚʦ-
ʭʠʤʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ ʠʟʤʝʥʷʷ ʟʥʘʯʝʥʠʷ RH1ʉ3 ʩ ʪʘʢʠʤ ʞʝ ʰʘʛʦʤ 0,01 
ʥʤ. ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʟʥʘʯʝʥʠʡ ʵʥʝʨʛʠʡ ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ ʩʪʨʦʠʣʘʩʴ 
ʵʢʚʠʧʦʪʝʥʮʠʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʨʦʪʦʥʘ 3-ʬʝʥʠʣʙʫʪʝʥʦʤ-1 (ʩʤ. ʨʠʩ. 4).  
ʀʩʭʦʜʥʘʷ ʤʦʜʝʣʴ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʤʦʣʝʢʫʣʳ 3-ʬʝʥʠʣʙʫʪʝʥʘ-1 ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1. 

 

ʈʠʩ. 1 ï ʀʩʭʦʜʥʘʷ ʤʦʜʝʣʴ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʤʦʣʝʢʫʣʳ 3-ʬʝʥʠʣʙʫʪʝʥʘ-1 



 
 

166 

ɼʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʜʝʣʝʡ ʤʦʣʝʢʫʣ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʟʚʝʩʪʥʘʷ 
ʧʨʦʛʨʘʤʤʘ MacMolPlt[6]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ 

ɿʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ H+ é C10H12  ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʡ 
RH1ʉ2 ʠ RH1ʉ3 ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ 
ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 Ŭ ïʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ 3-ʬʝʥʠʣʙʫʪʝʥʘ-1 (ʉ2) ʠ ʨʘʟʨʳʚʘ ʜʚʦʡʥʦʡ 
ʩʚʷʟʠ 3-ʬʝʥʠʣʙʫʪʝʥʘ-1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2. ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ 
ʢʘʨʙʢʘʪʠʦʥʘ ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 ɓ ïʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ 3-ʬʝʥʠʣʙʫʪʝʥʘ-1 (ʉ3) ʠ ʨʘʟʨʳʚʘ 
ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʉ2 = C3  ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3. ɿʘʨʷʜʳ ʥʘ ʘʪʦʤʘʭ ʢʦʥʝʯʥʳʭ ʤʦʜʝʣʝʡ 
ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʘʨʙʢʘʪʠʦʥʥʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʧʨʠ 
ʧʨʦʪʦʥʠʟʘʮʠʠ 3-ʬʝʥʠʣʙʫʪʝʥʘ-1 ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣ. 1, ʠʟ ʢʦʪʦʨʦʡ ʚʠʜʥʦ, ʯʪʦ ʥʘ ʚʩʝʤ ʧʫʪʠ 
ʜʚʠʞʝʥʠʷ ʧʨʦʪʦʥʘ (ʠʥʠʮʠʠʨʫʶʱʘʷ ʯʘʩʪʠʮʘ)  H+ŭ  ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ RH1ʉ2 ʠ RH1ʉ3 
ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʩʠʩʪʝʤʳ  H+ é C10H12 (ɽ0) ʥʝʫʢʣʦʥʥʦ ʚʦʟʨʘʩʪʘʝʪ 
ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʨʙʢʘʪʠʦʥʘ (ʩʤ. ʨʠʩ. 4) ʠ ʥʦʩʠʪ ʙʝʟʙʘʨʴʝʨʥʳʡ ʭʘʨʘʢʪʝʨ 
ʢʘʢ ʧʨʠ ʘʪʘʢʝ ʥʘ Ŭ- ʪʘʢ ʠ ʥʘ ɓ- ʫʛʣʝʨʦʜʥʳʝ ʘʪʦʤʳ 3-ʬʝʥʠʣʙʫʪʝʥʘ-1. ʆʜʥʘʢʦ, ʢʦʥʝʯʥʘʷ 
ʩʪʨʫʢʪʫʨʘ ʘʪʘʢʠ ʧʨʦʪʦʥʘ Ŭ-  ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʥʘ 102 ʢɼʞ/ʤʦʣʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʚʳʛʦʜʥʝʝ, 
ʯʝʤ ʢʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ɓ-  ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʥʦʤ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʨʘʚʠʣʦʤ ʄʘʨʢʦʚʥʠʢʦʚʘ. ɺʳʠʛʨʳʰ ʵʥʝʨʛʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʨʝʘʢʮʠʠ ʧʨʠ ʘʪʘʢʝ ʥʘ Ŭ- ʫʛʣʝʨʦʜʥʳʡ ʘʪʦʤ ʨʘʚʝʥ 533 ʢɼʞ/ʤʦʣʴ, ʘ ʧʨʠ ʘʪʘʢʝ ʥʘ ɓ- 
ʫʛʣʝʨʦʜʥʳʡ ʘʪʦʤ ʨʘʚʝʥ 431 ʢɼʞ/ʤʦʣʴ.  

ɹʦʣʝʝ ʪʦʛʦ, ʧʦ ʨʂʘ=42,11-147,18qmax
H+[7] (qmax

H+  = +0,116- ʤʘʢʩʠʤʘʣʴʥʳʡ ʟʘʨʷʜ ʥʘ 
ʘʪʦʤʝ ʚʦʜʦʨʦʜʘ, ʨʂʘ- ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʠʩʣʦʪʥʦʩʪʠ), ʥʘʭʦʜʠʤ ʟʥʘʯʝʥʠʝ 
ʢʠʩʣʦʪʥʦʡ ʩʠʣʳ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʘʨʙʢʘʪʠʦʥʦʚ, ʨʘʚʥʦʝ ʨʂʘ = 25. 

ʂʨʦʤʝ ʪʦʛʦ, ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ  ʠ ʠʟʤʝʥʝʥʠʝ ʜʣʠʥ 
ʩʚʷʟʝʡ ʠ ʚʘʣʝʥʪʥʳʭ ʫʛʣʦʚ ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪʳ ʨʝʘʢʮʠʠ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʧʨʠ ʘʪʘʢʝ ʧʨʦʪʦʥʘ 
ʥʘ Ŭ- ʪʘʢ ʠ ʥʘ ɓ- ʫʛʣʝʨʦʜʥʳʝ ʘʪʦʤʳ 3-ʬʝʥʠʣʙʫʪʝʥʘ-1 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʤʝʭʘʥʠʟʤ 
ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʢʘʪʠʦʥʥʦʡ ʧʦʣʠʤʝʨʠʟʘʮʠʠ 3-ʬʝʥʠʣʙʫʪʝʥʘ-1 ʠʜʝʪ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ 
ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʤʦʥʦʤʝʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʚʧʝʨʚʳʝ ʠʟʫʯʝʥ ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ 3-ʬʝʥʠʣʙʫʪʝʥʘ-1 
ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ MNDO. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʵʪʦʪ ʤʝʭʘʥʠʟʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʦʙʳʯʥʫʶ ʨʝʘʢʮʠʶ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʦʣʝʬʠʥʘ. ʈʝʘʢʮʠʷ 
ʵʢʟʦʪʝʨʤʠʯʥʘ ʠ ʥʦʩʠʪ ʙʝʟʙʘʨʴʝʨʥʳʡ ʭʘʨʘʢʪʝʨ. ʈʝʘʢʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʚʳʛʦʜʥʦ ʠʜʪʠ ʧʦ 
ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʄʘʨʢʦʚʥʠʢʦʚʘ. 
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ʈʠʩ.2 ï ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 Ŭ ï
ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ 3-ʬʝʥʠʣʙʫʪʝʥʘ-1 (ʉ2) 

 
ʈʠʩ.3 ï ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 ɓ ï

ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ 3-ʬʝʥʠʣʙʫʪʝʥʘ-1 (ʉ3) 

 
ʈʠʩ. 4 ï ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʵʥʝʨʛʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʨʦʪʦʥʘ ʩ 3-

ʬʝʥʠʣʙʫʪʝʥʦʤ-1 
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ʊʘʙʣʠʮʘ 1 ï ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ H+ é C10H12 ï ɽʦ  (ʚ 
ʢɼʞ/ʤʦʣʴ) ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ RH1ʉ2 ʠ  RH1ʉ3 (ʚ ɸ) 

RH1ʉ3
 RH1ʉ2 

3,1 3,0 2,9 2,8 2,7 2,6 2,5 2,4 2,3 2,2 2,1 
3,1 0 -3 -8 -11 -16 -24 -34 -45 -58 -74 -92 
3,0 -3 -6 -8 -13 -19 -27 -37 -48 -63 -79 -100 
2,9 -297 -8 -11 -16 -21 -29 -40 -50 -66 -84 -105 
2,8 -349 -210 -13 -19 -24 -32 -42 -53 -69 -87 -108 
2,7 -397 -208 -323 -24 -29 -37 -45 -58 -71 -90 -113 
2,6 -431 -205 -370 -21 -34 -40 -50 -61 -76 -95 -116 
2,5 -457 -200 -410 -29 -197 -48 -56 -66 -82 -98 -119 
2,4 -475 -195 -436 -40 -195 -195 -63 -74 -87 -103 -124 
2,3 -483 -187 -457 -50 -189 -189 -74 -84 -95 -111 -129 
2,2 -483 -176 -468 -66 -181 -181 -90 -98 -108 -121 -139 
2,1 -475 -163 -468 -84 -171 -174 -402 -113 -124 -134 -150 
2,0 -455 -145 -462 -105 -161 -163 -415 -134 -142 -153 -166 
1,9 -423 -126 -444 -129 -145 -147 -420 -161 -166 -174 -187 
1,8 -378 -92 -418 -155 -124 -129 -415 -189 -195 -202 -210 
1,7 0 -40 -378 -181 -95 -105 -402 -226 -231 -237 -242 
1,6 94 31 -323 -208 -58 -69 -378 -263 -268 -273 -279 
1,5 212 131 68 -231 -8 -27 -347 -305 -310 -315 -318 
1,4 341 252 173 -244 63 31 -307 -344 -352 -357 -360 
1,3 464 383 299 -420 157 107 -357 -378 -389 -394 -397 
1,2 -533 -533 430 -420 278 210 -368 -397 -415 -420 -423 
1,1 -546 -546 559 -394 417 341 -347 -386 -412 -428 -431 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

RH1ʉ3
 RH1ʉ2 

2,0 1,9 1,8 1,7 1,6 1,5 1,4 1,3 1,2 1,1 
3,1 -113 -132 -147 -161 -208 -221 -226 -226 -218 -195 
3,0 -121 -145 -171 -192 -244 -268 -279 -281 -271 -242 
2,9 -129 -155 -187 -216 -273 -305 -329 -334 -326 -292 
2,8 -134 -163 -197 -231 -294 -334 -365 -381 -378 -347 
2,7 -139 -168 -205 -244 -307 -355 -394 -420 -426 -399 
2,6 -142 -174 -210 -252 -315 -368 -415 -449 -462 -444 
2,5 -145 -176 -213 -255 -318 -376 -428 -470 -491 -483 
2,4 -150 -179 -216 -258 -318 -378 -434 -481 -510 -510 
2,3 -155 -184 -218 -260 -313 -373 -434 -483 -520 -525 
2,2 -161 -189 -221 -260 -302 -365 -426 -481 -520 -533 
2,1 -171 -195 -226 -263 -289 -352 -415 -473 -512 -531 
2,0 -181 -205 -231 -266 -273 -336 -399 -457 -499 -520 
1,9 -200 -218 -242 -273 -307 -318 -378 -436 -481 -502 
1,8 -224 -237 -258 -281 -313 -347 -355 -410 -455 -475 
1,7 -250 -260 -276 -297 -321 -349 -381 -381 -423 -444 
1,6 -284 -292 -300 -315 -331 -355 -378 -402 -386 -405 
1,5 -321 -323 -329 -336 -347 -360 -378 -392 -399 -392 
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1,4 -360 -360 -360 -363 -365 -370 -378 -381 -378 -360 
1,3 -394 -394 -389 -386 -384 -378 -376 -368 -352 -323 
1,2 -420 -418 -410 -402 -392 -381 -368 -347 -321 -279 
1,1 -428 -420 -412 -399 -384 -365 -344 -313 -273 -216 

 

 

ʈʠʩ. 5 ï ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ 3-ʬʝʥʠʣʙʫʪʝʥʘ-1 

 

ʊʘʙʣʠʮʘ 2 ï ʀʟʤʝʥʝʥʠʝ ʜʣʠʥ ʩʚʷʟʝʡ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ 3-ʬʝʥʠʣʙʫʪʝʥʘ-1 

ʥʦʤʝʨ 
ʩʪʫʧʝʥʠ 

1 2 3 4 5 6 7 8 9 10 

C(2)-H(1) 3,10 3,00 2,90 2,80 2,70 2,60 2,50 2,40 2,30 2,20 
C(3)-H(1) 3,10 3,10 3,10 3,00 3,00 2,90 2,90 2,80 2,80 2,70 
C(3)-C(2) 1,36 1,36 1,37 1,37 1,38 1,38 1,38 1,39 1,39 1,40 
C(4)-C(3) 1,52 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 
C(5)-C(4) 1,54 1,54 1,54 1,54 1,55 1,55 1,55 1,55 1,55 1,55 
C(6)-C(4) 1,52 1,52 1,53 1,53 1,53 1,53 1,53 1,53 1,53 1,53 
C(7)-C(6) 1,43 1,43 1,43 1,42 1,42 1,42 1,42 1,42 1,42 1,42 
C(8)-C(6) 1,43 1,43 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 
C(9)-C(7) 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,41 1,41 1,41 

C(10)-C(8) 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 
C(11)-C(9) 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 

C(11)-C(10) 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 
H(12)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(13)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(14)-C(3) 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 
H(15)-C(4) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(16)-C(5) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(17)-C(5) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(18)-C(5) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(19)-C(8) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(20)-C(7) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(21)-C(9) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 

H(22)-C(10) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(23)-C(11) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

ʥʦʤʝʨ 
ʩʪʫʧʝʥʠ 

11 12 13 14 15 16 17 18 19 20 21 

C(2)-H(1) 2,10 2,00 1,90 1,80 1,70 1,60 1,50 1,40 1,30 1,20 1,10 
C(3)-H(1) 2,70 2,60 2,60 2,50 2,50 2,40 2,40 2,30 2,30 2,20 2,20 
C(3)-C(2) 1,40 1,41 1,42 1,42 1,43 1,49 1,50 1,50 1,51 1,51 1,52 
C(4)-C(3) 1,51 1,51 1,51 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 
C(5)-C(4) 1,55 1,55 1,55 1,55 1,55 1,52 1,52 1,52 1,52 1,52 1,52 
C(6)-C(4) 1,53 1,53 1,53 1,53 1,53 1,60 1,60 1,60 1,61 1,61 1,61 
C(7)-C(6) 1,42 1,42 1,42 1,42 1,42 1,47 1,47 1,47 1,47 1,47 1,47 
C(8)-C(6) 1,42 1,42 1,42 1,42 1,42 1,47 1,47 1,47 1,47 1,47 1,47 
C(9)-C(7) 1,41 1,41 1,41 1,41 1,41 1,39 1,39 1,39 1,39 1,39 1,39 

C(10)-C(8) 1,40 1,40 1,40 1,40 1,40 1,39 1,39 1,39 1,39 1,39 1,39 
C(11)-C(9) 1,41 1,41 1,41 1,41 1,41 1,42 1,42 1,42 1,42 1,42 1,42 

C(11)-C(10) 1,41 1,41 1,41 1,41 1,41 1,42 1,42 1,42 1,42 1,42 1,42 
H(12)-C(2) 1,09 1,10 1,10 1,10 1,10 1,09 1,10 1,10 1,10 1,11 1,11 
H(13)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,10 1,10 1,10 1,10 1,11 
H(14)-C(3) 1,10 1,10 1,10 1,10 1,10 1,11 1,11 1,11 1,11 1,11 1,10 
H(15)-C(4) 1,12 1,12 1,12 1,12 1,12 1,11 1,11 1,11 1,11 1,11 1,11 
H(16)-C(5) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(17)-C(5) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(18)-C(5) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(19)-C(8) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(20)-C(7) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(21)-C(9) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 

H(22)-C(10) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(23)-C(11) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 

 

ʊʘʙʣʠʮʘ 3 ï ʀʟʤʝʥʝʥʠʝ ʚʘʣʝʥʪʥʳʭ ʫʛʣʦʚ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ 3-ʬʝʥʠʣʙʫʪʝʥʘ-1 

ʥʦʤʝʨ ʩʪʫʧʝʥʠ 1 2 3 4 5 6 7 8 9 10 
H(1)-C(2)-C(3) 77 81 85 85 89 88 92 91 95 95 
C(4)-C(3)-C(2) 126 126 126 126 126 126 126 126 126 126 
C(5)-C(4)-C(3) 113 113 113 113 113 113 113 113 113 113 
C(6)-C(4)-C(3) 106 106 106 106 107 107 107 108 108 108 
C(7)-C(6)-C(4) 120 120 120 120 120 120 120 120 120 120 
C(8)-C(6)-C(4) 123 123 122 122 122 122 122 122 122 122 
C(9)-C(7)-C(6) 121 121 121 121 121 121 121 121 121 121 

C(10)-C(8)-C(6) 121 121 121 121 121 121 121 121 121 121 
C(11)-C(9)-C(7) 120 120 120 120 120 120 120 120 120 120 

C(11)-C(10)-C(8) 120 120 120 120 120 120 120 120 120 120 
H(12)-C(2)-C(3) 122 122 122 121 121 121 121 121 121 120 
H(13)-C(2)-C(3) 124 124 124 124 124 124 124 124 123 123 
H(14)-C(3)-C(2) 118 118 118 118 118 118 118 118 118 118 
H(15)-C(4)-C(3) 109 109 108 108 108 108 108 108 108 108 
H(16)-C(5)-C(4) 110 110 110 110 110 110 110 110 110 110 
H(17)-C(5)-C(4) 110 110 110 110 110 110 110 110 110 110 
H(18)-C(5)-C(4) 113 113 113 113 113 113 113 113 113 113 
H(19)-C(8)-C(6) 121 121 121 121 121 121 121 121 121 121 
H(20)-C(7)-C(6) 120 120 120 120 120 120 121 121 121 121 
H(21)-C(9)-C(7) 120 120 120 120 120 120 120 120 120 120 

H(22)-C(10)-C(8) 120 120 120 120 120 120 120 120 120 120 
H(23)-C(11)-C(9) 120 120 120 120 120 120 120 120 120 120 
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ʈʠʩ. 7 ï ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ 3-ʬʝʥʠʣʙʫʪʝʥʘ-1 

 

ʊʘʙʣʠʮʘ 5 ï ʀʟʤʝʥʝʥʠʝ ʜʣʠʥ ʩʚʷʟʝʡ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ 3-ʬʝʥʠʣʙʫʪʝʥʘ-1 

ʥʦʤʝʨ 
ʩʪʫʧʝʥʠ 

1 2 3 4 5 6 7 8 9 10 11 12 13 

C(2)-H(1) 3,10 3,00 2,90 2,80 2,70 2,60 2,50 2,40 2,30 2,20 2,20 2,20 2,20 
C(3)-H(1) 3,10 3,00 3,00 3,00 3,00 2,90 2,90 2,90 2,80 2,70 2,60 2,50 2,40 
C(3)-C(2) 1,36 1,37 1,37 1,37 1,38 1,38 1,38 1,39 1,39 1,40 1,40 1,40 1,40 
C(4)-C(3) 1,52 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 
C(5)-C(4) 1,54 1,54 1,54 1,54 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 
C(6)-C(4) 1,52 1,52 1,53 1,53 1,53 1,53 1,53 1,53 1,53 1,53 1,53 1,53 1,53 
C(7)-C(6) 1,43 1,43 1,43 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 
C(8)-C(6) 1,43 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 
C(9)-C(7) 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,41 1,41 1,41 1,41 1,41 

C(10)-C(8) 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 
C(11)-C(9) 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 

C(11)-C(10) 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 
H(12)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(13)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(14)-C(3) 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 
H(15)-C(4) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(16)-C(5) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(17)-C(5) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(18)-C(5) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(19)-C(8) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(20)-C(7) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(21)-C(9) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 

H(22)-C(10) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(23)-C(11) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 5 

ʥʦʤʝʨ 
ʩʪʫʧʝʥʠ 

14 15 16 17 18 19 20 21 22 23 24 25 26 

C(2)-H(1) 2,20 2,20 2,20 2,20 2,20 2,10 2,10 2,10 2,10 2,10 2,10 2,10 2,10 
C(3)-H(1) 2,30 2,20 2,10 2,00 1,90 1,80 1,70 1,60 1,50 1,40 1,30 1,20 1,10 
C(3)-C(2) 1,40 1,40 1,40 1,40 1,41 1,41 1,42 1,42 1,43 1,44 1,45 1,45 1,45 
C(4)-C(3) 1,51 1,51 1,52 1,52 1,52 1,52 1,53 1,53 1,54 1,55 1,55 1,58 1,62 
C(5)-C(4) 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,54 1,54 
C(6)-C(4) 1,53 1,53 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,51 
C(7)-C(6) 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 
C(8)-C(6) 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 
C(9)-C(7) 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,40 1,40 

C(10)-C(8) 1,40 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,40 1,40 
C(11)-C(9) 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 

C(11)-C(10) 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 
H(12)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,10 1,10 1,09 1,09 
H(13)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(14)-C(3) 1,10 1,10 1,10 1,10 1,10 1,10 1,11 1,11 1,11 1,11 1,11 1,11 1,12 
H(15)-C(4) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(16)-C(5) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(17)-C(5) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(18)-C(5) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(19)-C(8) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(20)-C(7) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(21)-C(9) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 

H(22)-C(10) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(23)-C(11) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 

 
ʊʘʙʣʠʮʘ 6 ï ʀʟʤʝʥʝʥʠʝ ʚʘʣʝʥʪʥʳʭ ʫʛʣʦʚ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  

ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ 3-ʬʝʥʠʣʙʫʪʝʥʘ-1 
ʥʦʤʝʨ ʩʪʫʧʝʥʠ 1 2 3 4 5 6 7 8 9 10 11 12 13 
H(1)-C(2)-C(3) 77 77 81 85 89 88 92 96 95 95 90 85 80 
C(4)-C(3)-C(2) 126 126 126 126 126 126 126 126 126 126 126 126 126 
C(5)-C(4)-C(3) 113 113 113 113 113 113 113 113 113 113 113 112 112 
C(6)-C(4)-C(3) 106 106 106 106 107 107 107 107 108 108 108 109 109 
C(7)-C(6)-C(4) 120 120 120 120 120 120 120 120 120 120 120 120 119 
C(8)-C(6)-C(4) 123 123 123 122 122 122 122 122 122 122 122 122 122 
C(9)-C(7)-C(6) 121 121 121 121 121 121 121 121 121 121 121 121 121 

C(10)-C(8)-C(6) 121 121 121 121 121 121 121 121 121 121 121 121 121 
C(11)-C(9)-C(7) 120 120 120 120 120 120 120 120 120 120 120 120 120 

C(11)-C(10)-C(8) 120 120 120 120 120 120 120 120 120 120 120 120 120 
H(12)-C(2)-C(3) 122 122 122 121 121 121 121 121 121 120 121 121 121 
H(13)-C(2)-C(3) 124 124 124 124 124 124 124 124 123 123 123 123 123 
H(14)-C(3)-C(2) 118 118 118 118 118 118 118 118 118 118 118 118 118 
H(15)-C(4)-C(3) 109 109 108 108 108 108 108 108 108 108 108 108 108 
H(16)-C(5)-C(4) 110 110 110 110 110 110 110 110 110 110 110 110 110 
H(17)-C(5)-C(4) 110 110 110 110 110 110 110 110 110 110 110 110 110 
H(18)-C(5)-C(4) 113 113 113 113 113 113 113 113 113 113 113 113 113 
H(19)-C(8)-C(6) 121 121 121 121 121 121 121 121 121 121 121 121 121 
H(20)-C(7)-C(6) 120 120 120 120 120 120 121 121 121 121 121 121 121 
H(21)-C(9)-C(7) 120 120 120 120 120 120 120 120 120 120 120 120 120 

H(22)-C(10)-C(8) 120 120 120 120 120 120 120 120 120 120 120 120 120 
H(23)-C(11)-C(9) 120 120 120 120 120 120 120 120 120 120 120 120 120 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 6 

ʥʦʤʝʨ ʩʪʫʧʝʥʠ 14 15 16 17 18 19 20 21 22 23 24 25 26 
H(1)-C(2)-C(3) 76 71 67 63 59 58 54 50 46 42 38 34 29 
C(4)-C(3)-C(2) 126 125 125 125 125 125 124 124 123 121 120 117 113 
C(5)-C(4)-C(3) 111 111 111 111 111 111 111 111 112 112 112 112 112 
C(6)-C(4)-C(3) 110 111 111 111 111 111 111 111 111 111 111 110 109 
C(7)-C(6)-C(4) 119 119 119 120 120 120 120 120 120 120 120 119 119 
C(8)-C(6)-C(4) 122 122 122 123 123 123 123 123 123 123 123 123 123 
C(9)-C(7)-C(6) 121 121 121 121 121 121 121 121 121 121 121 121 121 

C(10)-C(8)-C(6) 121 121 121 121 121 121 121 121 121 121 121 121 121 
C(11)-C(9)-C(7) 120 120 120 120 120 120 120 120 120 120 120 120 120 

C(11)-C(10)-C(8) 120 120 120 120 120 120 120 120 120 120 120 120 120 
H(12)-C(2)-C(3) 121 121 122 122 122 122 122 121 121 121 121 122 122 
H(13)-C(2)-C(3) 123 123 123 123 123 123 123 123 123 123 123 122 122 
H(14)-C(3)-C(2) 118 117 117 117 117 116 116 115 114 113 112 111 111 
H(15)-C(4)-C(3) 108 108 108 108 107 107 107 107 107 106 106 105 104 
H(16)-C(5)-C(4) 110 110 110 110 110 110 110 110 110 110 110 110 111 
H(17)-C(5)-C(4) 110 110 110 110 110 110 110 110 110 110 110 110 110 
H(18)-C(5)-C(4) 113 113 113 113 113 113 113 113 113 113 113 113 113 
H(19)-C(8)-C(6) 121 121 121 121 121 121 121 121 121 121 121 121 121 
H(20)-C(7)-C(6) 121 121 121 121 121 121 121 121 121 121 121 121 121 
H(21)-C(9)-C(7) 120 120 120 120 120 120 120 120 120 120 120 120 120 

H(22)-C(10)-C(8) 120 120 120 120 120 120 120 120 120 120 120 120 120 
H(23)-C(11)-C(9) 120 120 120 120 120 120 120 120 120 120 120 120 120 

 

 

 

ʊʘʙʣʠʮʘ 7 ï ʀʟʤʝʥʝʥʠʝ ʟʘʨʷʜʦʚ ʚʜʦʣʴ ʧʫʪʠ  ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ 3-ʬʝʥʠʣʙʫʪʝʥʘ-1 

ɸʪʦʤ 1 2 3 4 5 6 7 8 
H(1) 0,500 0,494 0,491 0,487 0,482 0,471 0,461 0,449 
C(2) 0,008 0,014 0,005 -0,006 -0,019 -0,018 -0,036 -0,057 
C(3) -0,065 -0,051 -0,026 0,003 0,034 0,059 0,095 0,133 
C(4) 0,017 0,016 0,014 0,012 0,009 0,006 0,002 -0,003 
C(5) 0,037 0,036 0,036 0,036 0,036 0,036 0,035 0,035 
C(6) -0,060 -0,073 -0,083 -0,094 -0,106 -0,120 -0,129 -0,136 
C(7) -0,030 -0,030 -0,032 -0,031 -0,032 -0,031 -0,030 -0,029 
C(8) -0,049 -0,049 -0,046 -0,045 -0,044 -0,046 -0,046 -0,045 
C(9) -0,059 -0,058 -0,056 -0,054 -0,054 -0,053 -0,052 -0,052 

C(10) -0,062 -0,061 -0,062 -0,062 -0,061 -0,059 -0,057 -0,056 
C(11) 0,026 0,021 0,016 0,011 0,006 0,000 -0,005 -0,008 
H(12) 0,064 0,068 0,069 0,071 0,073 0,078 0,082 0,086 
H(13) 0,079 0,082 0,084 0,086 0,088 0,092 0,094 0,096 
H(14) 0,067 0,069 0,072 0,075 0,078 0,080 0,083 0,085 
H(15) 0,042 0,042 0,043 0,044 0,045 0,046 0,048 0,050 
H(16) 0,018 0,017 0,016 0,016 0,015 0,014 0,013 0,013 
H(17) 0,023 0,025 0,027 0,028 0,030 0,033 0,035 0,037 
H(18) 0,007 0,008 0,008 0,009 0,010 0,011 0,012 0,013 
H(19) 0,078 0,076 0,074 0,071 0,069 0,066 0,064 0,063 
H(20) 0,082 0,080 0,078 0,077 0,075 0,073 0,071 0,070 
H(21) 0,093 0,092 0,091 0,090 0,088 0,088 0,086 0,086 
H(22) 0,091 0,090 0,089 0,088 0,086 0,085 0,084 0,084 
H(23) 0,093 0,092 0,091 0,090 0,089 0,088 0,088 0,087 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 7 

ɸʪʦʤ 9 10 11 12 13 14 15 16 17 
H(1) 0,426 0,398 0,391 0,385 0,379 0,372 0,364 0,353 0,341 
C(2) -0,062 -0,068 -0,046 -0,020 0,008 0,041 0,078 0,120 0,165 
C(3) 0,159 0,185 0,170 0,152 0,130 0,105 0,076 0,043 0,008 
C(4) -0,007 -0,011 -0,009 -0,007 -0,004 -0,001 0,003 0,008 0,013 
C(5) 0,035 0,035 0,036 0,036 0,037 0,038 0,038 0,038 0,037 
C(6) -0,143 -0,149 -0,150 -0,152 -0,154 -0,156 -0,157 -0,158 -0,158 
C(7) -0,028 -0,027 -0,027 -0,028 -0,029 -0,030 -0,031 -0,032 -0,032 
C(8) -0,046 -0,045 -0,047 -0,048 -0,048 -0,047 -0,047 -0,046 -0,045 
C(9) -0,051 -0,051 -0,050 -0,050 -0,050 -0,050 -0,050 -0,050 -0,050 
C(10) -0,054 -0,052 -0,052 -0,051 -0,051 -0,050 -0,050 -0,050 -0,050 
C(11) -0,010 -0,010 -0,011 -0,012 -0,013 -0,014 -0,015 -0,015 -0,015 
H(12) 0,093 0,099 0,100 0,100 0,101 0,101 0,101 0,101 0,101 
H(13) 0,098 0,101 0,102 0,104 0,105 0,106 0,107 0,108 0,108 
H(14) 0,087 0,089 0,090 0,090 0,091 0,092 0,094 0,097 0,100 
H(15) 0,051 0,052 0,051 0,050 0,047 0,045 0,042 0,040 0,037 
H(16) 0,012 0,012 0,012 0,012 0,011 0,010 0,009 0,008 0,006 
H(17) 0,039 0,041 0,041 0,042 0,042 0,043 0,044 0,044 0,044 
H(18) 0,014 0,015 0,016 0,016 0,017 0,017 0,018 0,018 0,018 
H(19) 0,061 0,061 0,060 0,060 0,059 0,059 0,059 0,058 0,058 
H(20) 0,069 0,069 0,068 0,068 0,067 0,066 0,065 0,065 0,064 
H(21) 0,086 0,086 0,085 0,085 0,085 0,084 0,084 0,084 0,083 
H(22) 0,084 0,084 0,084 0,083 0,083 0,083 0,083 0,082 0,082 
H(23) 0,087 0,087 0,087 0,087 0,086 0,086 0,086 0,086 0,086 

 

 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 7 

ɸʪʦʤ 18 19 20 21 22 23 24 25 26 
H(1) 0,327 0,290 0,272 0,253 0,232 0,210 0,189 0,148 0,102 
C(2) 0,214 0,236 0,290 0,343 0,393 0,437 0,472 0,485 0,467 
C(3) -0,028 -0,024 -0,061 -0,094 -0,122 -0,142 -0,155 -0,162 -0,156 
C(4) 0,018 0,020 0,025 0,030 0,033 0,036 0,040 0,071 0,093 
C(5) 0,036 0,034 0,032 0,030 0,028 0,025 0,022 0,013 0,006 
C(6) -0,158 -0,159 -0,158 -0,157 -0,155 -0,154 -0,152 -0,154 -0,158 
C(7) -0,032 -0,031 -0,032 -0,032 -0,031 -0,030 -0,029 -0,022 -0,013 
C(8) -0,045 -0,042 -0,041 -0,040 -0,038 -0,037 -0,035 -0,024 -0,016 
C(9) -0,050 -0,050 -0,050 -0,050 -0,051 -0,051 -0,051 -0,054 -0,057 
C(10) -0,050 -0,050 -0,050 -0,050 -0,050 -0,050 -0,051 -0,054 -0,056 
C(11) -0,016 -0,015 -0,015 -0,015 -0,015 -0,015 -0,014 -0,005 0,004 
H(12) 0,101 0,104 0,104 0,104 0,104 0,105 0,105 0,106 0,104 
H(13) 0,109 0,110 0,111 0,111 0,111 0,111 0,110 0,105 0,104 
H(14) 0,103 0,106 0,109 0,112 0,114 0,113 0,108 0,089 0,098 
H(15) 0,034 0,033 0,030 0,028 0,025 0,024 0,023 0,026 0,028 
H(16) 0,004 0,003 0,000 -0,003 -0,006 -0,009 -0,012 -0,011 -0,006 
H(17) 0,043 0,044 0,044 0,044 0,045 0,046 0,047 0,051 0,054 
H(18) 0,018 0,019 0,018 0,018 0,018 0,019 0,019 0,022 0,025 
H(19) 0,058 0,057 0,057 0,057 0,056 0,056 0,056 0,059 0,061 
H(20) 0,064 0,063 0,062 0,062 0,061 0,061 0,061 0,062 0,063 
H(21) 0,083 0,083 0,082 0,082 0,082 0,082 0,082 0,083 0,085 
H(22) 0,082 0,082 0,082 0,081 0,081 0,081 0,081 0,082 0,084 
H(23) 0,085 0,085 0,085 0,084 0,084 0,084 0,084 0,085 0,086 
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ʈʠʩ. 8 ï ʀʟʤʝʥʝʥʠʝ ʟʘʨʷʜʦʚ ʥʘ ʥʝʢʦʪʦʨʳʭ ʘʪʦʤʘʭ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ 3-ʬʝʥʠʣʙʫʪʝʥʘ-1 
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ʂɺɸʅʊʆɺʆ-ʍʀʄʀʏɽʉʂʆɽ ʀɿʋʏɽʅʀɽ ʄɽʍɸʅʀɿʄɸ 
ʇʈʆʊʆʅʀʈʆɺɸʅʀʗ ʇ-ʄɽʊʆʂʉʀɸʃʃʀʃɹɽʅɿʆʃɸ 

ʄɽʊʆɼʆʄ MNDO 

ɸʬʦʥʠʥʘ ɽ.ɸ. 

*ʉʝʙʨʷʢʦʚʩʢʠʡ ʬʠʣʠʘʣ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ɸʥʥʦʪʘʮʠʷ 

ɺʧʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥ ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʧ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ  
ʢʣʘʩʩʠʯʝʩʢʠʤ ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ MNDO. ʇʦʢʘʟʘʥʦ, ʯʪʦ  ʵʪʦʪ ʤʝʭʘʥʠʟʤ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʳʯʥʫʶ ʨʝʘʢʮʠʶ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʤʦʥʦʤʝʨʘ. 
ʈʝʘʢʮʠʷ ʵʢʟʦʪʝʨʤʠʯʥʘ ʠ ʠʤʝʝʪ ʙʝʟ ʙʘʨʴʝʨʥʳʡ ʭʘʨʘʢʪʝʨ. ɺʳʠʛʨʳʰ ʵʥʝʨʛʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʨʝʘʢʮʠʠ ʧʨʠ ʘʪʘʢʝ ʥʘ Ŭ-ʫʛʣʝʨʦʜʥʳʡ ʘʪʦʤ ʨʘʚʝʥ 551 ʢɼʞ/ʤʦʣʴ. ʈʝʘʢʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠ 
ʚʳʛʦʜʥʦ ʠʜʪʠ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʄʘʨʢʦʚʥʠʢʦʚʘ. 

Summary 

For the first time it is researched of classical quantum chemical method MNDO of 
modeling mechanism protonizataion of p-methoxiallylbenzole ï monomer of cationic 
polymerization. Showing, that he considerate some self usual mechanism connection proton to 
olefin corresponding Morkovnikovôs rule. Reaction exothermic and carry without a barrier 
character. Prize energy in result of reaction ï 551 kDg/mol. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ, ʤʝʪʦʜ  MNDO,  ʧ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣ, 
ʧʨʘʚʠʣʦ ʄʘʨʢʦʚʥʠʢʦʚʘ. 

Keywords: mechanism protonizataion, method MNDO, p-methoxiallylbenzole, 
Markovnikovôs rule. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ 
ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʧ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ MNDO . 

ʄʝʪʦʜʠʯʝʩʢʘʷ ʯʘʩʪʴ 

ʀʩʧʦʣʴʟʫʷ ʢʣʘʩʩʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʝʭʘʥʠʟʤʝ ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʢʘʪʠʦʥʥʦʡ 
ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʨʘʟʣʠʯʥʳʭ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ [1-3], ʜʣʷ ʠʟʫʯʝʥʠʷ 
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ʤʝʭʘʥʠʟʤʘ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʢʚʘʥʪʦʚʦʭʠʤʠʯʝʩʢʠʡ ʧʦʫʵʤʧʠʨʠʯʝʩʢʠʠʡ ʤʝʪʦʜ 
MNDO ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʛʝʦʤʝʪʨʠʠ ʧʦ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ ʛʨʘʜʠʝʥʪʥʳʤ ʤʝʪʦʜʦʤ, 
ʚʩʪʨʦʝʥʥʳʤ ʚ Firefly [4-5], ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʵʪʦʪ ʤʝʪʦʜ ʩʧʝʮʠʘʣʴʥʦ ʧʘʨʘʤʝʪʨʠʟʦʚʘʥ ʜʣʷ 
ʥʘʠʣʫʯʰʝʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʠʩʪʝʤ, ʯʪʦ 
ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʘʥʘʣʠʟʝ ʤʝʭʘʥʠʟʤʦʚ ʢʘʪʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʈʘʩʯʝʪʳ 
ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʧʨʠʙʣʠʞʝʥʠʠ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʤʦʣʝʢʫʣʳ ʚ ʛʘʟʦʚʦʡ ʬʘʟʝ. ɺ ʩʠʩʪʝʤʝ H+ é 
C10H12ʆ (ʧ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣ) 24 ʘʪʦʤʘ, M=2S+1=1 (ʛʜʝ S ï ʩʫʤʤʘʨʥʳʡ ʩʧʠʥ ʚʩʝʭ 
ʵʣʝʢʪʨʦʥʦʚ ʠʟʫʯʘʝʤʦʡ ʩʠʩʪʝʤʳ ʨʘʚʝʥ ʥʫʣʶ (ʚʩʝ ʵʣʝʢʪʨʦʥʳ ʩʧʘʨʝʥʳ), ʄ-
ʤʫʣʴʪʠʧʣʝʪʥʦʩʪʴ), ʦʙʱʠʡ ʟʘʨʷʜ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ × qc =1  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʧ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ ʚʳʧʦʣʥʷʣʩʷ 
ʨʘʩʯʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʪʦʥʘ ʩ  ʧ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʦʤ ʧʦ 
ʤʝʪʦʜʠʢʝ, ʘʥʘʣʦʛʠʯʥʦʡ [8-17]. ɺ ʢʘʯʝʩʪʚʝ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ ʙʳʣʠ ʚʳʙʨʘʥʳ  ʨʘʩʩʪʦʷʥʠʷ 
ʦʪ ʧʨʦʪʦʥʘ ʅ1 ʜʦ ʉ2 (RH1ʉ2) ʠ ʦʪ ʅ1 ʜʦ ʉ3 (RH1ʉ3). ʀʩʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ RH1ʉ2 ʠ RH1ʉ3 
ʧʨʠʥʠʤʘʣʠʩʴ ʨʘʚʥʳʤʠ 0,31 ʥʤ. ɼʘʣʝʝ, ʤʝʥʷʷ  ʟʥʘʯʝʥʠʷ RH1ʉ2 ʩ ʰʘʛʦʤ 0,01 ʥʤ ʚʳʧʦʣʥʷʣʩʷ 
ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ ʠʟʤʝʥʷʷ ʟʥʘʯʝʥʠʷ RH1ʉ3 ʩ ʪʘʢʠʤ ʞʝ 
ʰʘʛʦʤ 0,01 ʥʤ. ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʟʥʘʯʝʥʠʡ ʵʥʝʨʛʠʡ ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ 
ʩʪʨʦʠʣʘʩʴ ʵʢʚʠʧʦʪʝʥʮʠʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʨʦʪʦʥʘ ʧ-
ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʦʤ (ʩʤ. ʨʠʩ. 4.).  ʀʩʭʦʜʥʘʷ ʤʦʜʝʣʴ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʤʦʣʝʢʫʣʳ ʧ-
ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1.   

 

ʈʠʩ. 1 ï ʀʩʭʦʜʥʘʷ ʤʦʜʝʣʴ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʤʦʣʝʢʫʣʳ ʧ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ 

ɼʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʜʝʣʝʡ ʤʦʣʝʢʫʣ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʟʚʝʩʪʥʘʷ 
ʧʨʦʛʨʘʤʤʘ MacMolPlt[6]. 
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ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ 

ɿʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ H+ é C10H12 ʆ ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʡ 
RH1ʉ2 ʠ RH1ʉ3 ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ 
ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 Ŭ ïʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʧ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ (ʉ2) ʠ ʨʘʟʨʳʚʘ 
ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʧ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2. ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ 
ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 ɓ ïʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʧ-
ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ (ʉ3) ʠ ʨʘʟʨʳʚʘ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʉ2 = C3  ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3. ɿʘʨʷʜʳ ʥʘ 
ʘʪʦʤʘʭ ʢʦʥʝʯʥʳʭ ʤʦʜʝʣʝʡ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʘʨʙʢʘʪʠʦʥʥʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. 
ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʧʨʠ ʧʨʦʪʦʥʠʟʘʮʠʠ ʧ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣ. 1, 
ʠʟ ʢʦʪʦʨʦʡ ʚʠʜʥʦ, ʯʪʦ ʥʘ ʚʩʝʤ ʧʫʪʠ ʜʚʠʞʝʥʠʷ ʧʨʦʪʦʥʘ (ʠʥʠʮʠʠʨʫʶʱʘʷ ʯʘʩʪʠʮʘ)  H+ŭ  
ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ RH1ʉ2 ʠ RH1ʉ3 ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʩʠʩʪʝʤʳ  
H+ é C10H12ʆ (ɽ0) ʥʝʫʢʣʦʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʨʙʢʘʪʠʦʥʘ 
(ʩʤ. ʨʠʩ. 4) ʠ ʥʦʩʠʪ ʙʝʟʙʘʨʴʝʨʥʳʡ ʭʘʨʘʢʪʝʨ ʢʘʢ ʧʨʠ ʘʪʘʢʝ ʥʘ Ŭ- ʪʘʢ ʠ ʥʘ ɓ- ʫʛʣʝʨʦʜʥʳʝ 
ʘʪʦʤʳ ʧ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ. ʆʜʥʘʢʦ, ʢʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʘʪʘʢʠ ʧʨʦʪʦʥʘ Ŭ-  ʫʛʣʝʨʦʜʥʦʛʦ 
ʘʪʦʤʘ ʥʘ 26 ʢɼʞ/ʤʦʣʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʚʳʛʦʜʥʝʝ, ʯʝʤ ʢʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ɓ-  
ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʨʘʚʠʣʦʤ 
ʄʘʨʢʦʚʥʠʢʦʚʘ. ɺʳʠʛʨʳʰ ʵʥʝʨʛʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ ʧʨʠ ʘʪʘʢʝ ʥʘ Ŭ- ʫʛʣʝʨʦʜʥʳʡ ʘʪʦʤ 
ʨʘʚʝʥ 551 ʢɼʞ/ʤʦʣʴ, ʘ ʧʨʠ ʘʪʘʢʝ ʥʘ ɓ- ʫʛʣʝʨʦʜʥʳʡ ʘʪʦʤ ʨʘʚʝʥ 525 ʢɼʞ/ʤʦʣʴ.  

ɹʦʣʝʝ ʪʦʛʦ, ʧʦ ʨʂʘ=42,11-147,18qmax
H+[7] (qmax

H+  = +0,124- ʤʘʢʩʠʤʘʣʴʥʳʡ ʟʘʨʷʜ ʥʘ 
ʘʪʦʤʝ ʚʦʜʦʨʦʜʘ, ʨʂʘ- ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʠʩʣʦʪʥʦʩʪʠ), ʥʘʭʦʜʠʤ ʟʥʘʯʝʥʠʝ 
ʢʠʩʣʦʪʥʦʡ ʩʠʣʳ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʘʨʙʢʘʪʠʦʥʦʚ, ʨʘʚʥʦʝ ʨʂʘ = 24 

ʂʨʦʤʝ ʪʦʛʦ, ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ  ʠ ʠʟʤʝʥʝʥʠʝ ʜʣʠʥ 
ʩʚʷʟʝʡ ʠ ʚʘʣʝʥʪʥʳʭ ʫʛʣʦʚ ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪʳ ʨʝʘʢʮʠʠ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʧʨʠ ʘʪʘʢʝ ʧʨʦʪʦʥʘ 
ʥʘ Ŭ- ʪʘʢ ʠ ʥʘ ɓ- ʫʛʣʝʨʦʜʥʳʝ ʘʪʦʤʳ ʧ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 
ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʢʘʪʠʦʥʥʦʡ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʧ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ ʠʜʝʪ ʧʦ 
ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʤʦʥʦʤʝʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʚʧʝʨʚʳʝ ʠʟʫʯʝʥ ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʧ-
ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ MNDO. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʵʪʦʪ 
ʤʝʭʘʥʠʟʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʳʯʥʫʶ ʨʝʘʢʮʠʶ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ 
ʦʣʝʬʠʥʘ. ʈʝʘʢʮʠʷ ʵʢʟʦʪʝʨʤʠʯʥʘ ʠ ʥʦʩʠʪ ʙʝʟʙʘʨʴʝʨʥʳʡ ʭʘʨʘʢʪʝʨ. ʈʝʘʢʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠ 
ʚʳʛʦʜʥʦ ʠʜʪʠ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʄʘʨʢʦʚʥʠʢʦʚʘ. 

 

ʈʠʩ.2 ï ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ 
ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 Ŭ ïʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʧ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ (ʉ2) 
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ʈʠʩ.3 ï ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 ɓ ï

ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʧ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ (ʉ3) 

 
ʈʠʩ. 4 ï ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʵʥʝʨʛʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʨʦʪʦʥʘ ʩ ʧ-

ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʦʤ 

ʊʘʙʣʠʮʘ 1 ï ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ H+ é C10H12ʆ ï ɽʦ  
(ʚ ʢɼʞ/ʤʦʣʴ) ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ RH1ʉ2 ʠ  RH1ʉ3 (ʚ ɸ) 

RH1ʉ3
 RH1ʉ2 

3,1 3,0 2,9 2,8 2,7 2,6 2,5 2,4 2,3 2,2 2,1 
3,1 0 -3 -5 -10 -16 -21 -32 -42 -55 -71 -89 
3,0 -3 -5 -8 -13 -18 -24 -34 -45 -60 -76 -97 
2,9 -535 -8 -10 -16 -21 -26 -37 -47 -63 -81 -102 
2,8 -535 -10 -13 -18 -24 -32 -39 -52 -66 -84 -108 
2,7 -535 -16 -18 -24 -29 -34 -45 -55 -71 -89 -110 
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2,6 -535 -21 -24 -26 -34 -39 -50 -60 -76 -92 -115 
2,5 -533 -26 -29 -34 -39 -47 -55 -66 -81 -97 -121 
2,4 -530 -34 -37 -42 -47 -55 -63 -73 -87 -105 -126 
2,3 -525 -45 -47 -52 -58 -66 -73 -84 -97 -113 -131 
2,2 -517 -55 -60 -66 -71 -79 -87 -95 -108 -123 -142 
2,1 -507 -71 -76 -84 -89 -95 -102 -113 -123 -136 -152 
2,0 -491 -87 -97 -105 -110 -118 -123 -131 -142 -152 -168 
1,9 -465 -105 -118 -129 -136 -142 -150 -158 -165 -176 -186 
1,8 -381 -402 -142 -155 -454 -173 -181 -186 -194 -202 -213 
1,7 -323 -357 -163 -184 -425 -207 -215 -221 -228 -234 -242 
1,6 -239 -291 -184 -210 -388 -244 -255 -260 -268 -273 -278 
1,5 -129 -199 -194 -234 -344 -281 -294 -302 -310 -312 -318 
1,4 -10 -87 -407 -247 -286 -315 -333 -344 -352 -354 -357 
1,3 110 37 -423 -462 -294 -336 -365 -383 -391 -396 -396 
1,2 218 -538 -420 -465 -286 -336 -375 -402 -420 -425 -425 
1,1 -551 -551 -391 -441 -247 -525 -354 -394 -417 -433 -436 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

RH1ʉ3
 RH1ʉ2 

2,0 1,9 1,8 1,7 1,6 1,5 1,4 1,3 1,2 1,1 
3,1 -108 -126 -144 -155 -158 -226 -231 -231 -221 -194 
3,0 -118 -142 -165 -189 -205 -276 -286 -286 -273 -244 
2,9 -126 -152 -181 -213 -239 -315 -336 -341 -328 -297 
2,8 -131 -160 -194 -228 -262 -346 -375 -388 -383 -352 
2,7 -136 -168 -202 -242 -281 -370 -407 -431 -433 -404 
2,6 -142 -173 -207 -249 -291 -386 -431 -462 -472 -454 
2,5 -147 -176 -213 -255 -299 -394 -444 -483 -504 -494 
2,4 -150 -181 -218 -257 -305 -396 -451 -496 -525 -522 
2,3 -158 -186 -221 -262 -307 -396 -454 -504 -535 -541 
2,2 -163 -192 -226 -265 -310 -391 -451 -504 -541 -551 
2,1 -173 -199 -231 -268 -310 -383 -444 -496 -535 -551 
2,0 -186 -210 -239 -273 -312 -370 -431 -486 -525 -543 
1,9 -202 -223 -249 -278 -315 -354 -412 -467 -509 -528 
1,8 -226 -242 -262 -289 -320 -336 -394 -446 -488 -507 
1,7 -252 -265 -281 -302 -328 -360 -368 -420 -459 -478 
1,6 -284 -294 -305 -320 -339 -362 -388 -388 -425 -441 
1,5 -320 -325 -333 -341 -354 -370 -386 -402 -383 -396 
1,4 -360 -360 -362 -365 -370 -378 -386 -391 -388 -344 
1,3 -394 -394 -391 -388 -386 -383 -383 -378 -365 -336 
1,2 -423 -417 -409 -402 -394 -383 -370 -354 -331 -289 
1,1 -431 -423 -412 -399 -383 -365 -344 -318 -281 -226 
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ʈʠʩ. 5 ï ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʧ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ 

 

 

ʊʘʙʣʠʮʘ 2 ï ʀʟʤʝʥʝʥʠʝ ʜʣʠʥ ʩʚʷʟʝʡ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʧ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ 

 
ʥʦʤʝʨ 

ʩʪʫʧʝʥʠ 
1 2 3 4 5 6 7 8 9 10 

C(2)-H(1) 3,10 3,00 2,90 2,80 2,70 2,60 2,50 2,40 2,30 2,20 
C(3)-H(1) 3,10 3,00 3,00 2,90 2,90 2,80 2,80 2,70 2,70 2,60 
C(3)-C(2) 1,36 1,36 1,36 1,37 1,37 1,38 1,38 1,39 1,39 1,40 
C(4)-C(5) 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 
C(4)-C(3) 1,51 1,51 1,51 1,51 1,51 1,51 1,50 1,50 1,50 1,50 

C(5)-C(10) 1,43 1,43 1,43 1,42 1,42 1,42 1,42 1,42 1,42 1,42 
C(6)-C(5) 1,43 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,41 
C(7)-C(6) 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 
C(8)-C(7) 1,43 1,43 1,43 1,43 1,43 1,43 1,43 1,42 1,42 1,42 
C(9)-C(8) 1,44 1,44 1,44 1,44 1,44 1,44 1,44 1,43 1,43 1,43 

C(10)-C(9) 1,39 1,39 1,39 1,39 1,39 1,39 1,39 1,39 1,40 1,40 
H(11)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(12)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(13)-C(3) 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 
H(14)-C(4) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,12 
H(15)-C(4) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 

H(16)-C(10) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(17)-C(9) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(18)-C(7) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(19)-C(6) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
O(20)-C(8) 1,34 1,34 1,34 1,34 1,34 1,34 1,34 1,35 1,35 1,35 

C(21)-O(20) 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 
H(22)-C(21) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(23)-C(21) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(24)-C(21) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

ʥʦʤʝʨ 
ʩʪʫʧʝʥʠ 

11 12 13 14 15 16 17 18 19 20 21 

C(2)-H(1) 2,10 2,00 1,90 1,80 1,70 1,60 1,50 1,40 1,30 1,20 1,10 
C(3)-H(1) 2,60 2,50 2,50 2,40 2,40 2,30 2,30 2,30 2,20 2,20 2,10 
C(3)-C(2) 1,40 1,41 1,42 1,42 1,43 1,44 1,49 1,50 1,50 1,51 1,51 
C(4)-C(5) 1,51 1,51 1,51 1,51 1,52 1,52 1,57 1,57 1,57 1,57 1,57 
C(4)-C(3) 1,50 1,50 1,50 1,50 1,50 1,49 1,50 1,50 1,50 1,50 1,50 

C(5)-C(10) 1,42 1,42 1,42 1,42 1,42 1,42 1,48 1,48 1,48 1,48 1,48 
C(6)-C(5) 1,41 1,41 1,42 1,42 1,42 1,42 1,48 1,48 1,48 1,48 1,48 
C(7)-C(6) 1,40 1,40 1,40 1,40 1,40 1,40 1,37 1,37 1,37 1,37 1,37 
C(8)-C(7) 1,42 1,42 1,42 1,42 1,42 1,43 1,45 1,45 1,45 1,45 1,45 
C(9)-C(8) 1,43 1,43 1,43 1,43 1,43 1,43 1,46 1,46 1,46 1,46 1,46 

C(10)-C(9) 1,40 1,40 1,40 1,39 1,39 1,39 1,37 1,37 1,37 1,37 1,37 
H(11)-C(2) 1,09 1,09 1,09 1,09 1,09 1,10 1,09 1,10 1,10 1,10 1,11 
H(12)-C(2) 1,09 1,09 1,09 1,09 1,10 1,10 1,10 1,10 1,10 1,11 1,11 
H(13)-C(3) 1,10 1,10 1,10 1,10 1,10 1,10 1,11 1,11 1,11 1,11 1,11 
H(14)-C(4) 1,12 1,12 1,12 1,12 1,11 1,11 1,10 1,10 1,10 1,10 1,10 
H(15)-C(4) 1,11 1,11 1,11 1,11 1,11 1,11 1,10 1,10 1,10 1,10 1,10 

H(16)-C(10) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(17)-C(9) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(18)-C(7) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(19)-C(6) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
O(20)-C(8) 1,35 1,35 1,35 1,35 1,34 1,34 1,31 1,31 1,31 1,31 1,31 

C(21)-O(20) 1,41 1,41 1,41 1,41 1,41 1,41 1,42 1,42 1,42 1,42 1,42 
H(22)-C(21) 1,12 1,12 1,12 1,12 1,12 1,12 1,11 1,11 1,11 1,11 1,11 
H(23)-C(21) 1,12 1,12 1,12 1,12 1,12 1,12 1,11 1,11 1,11 1,11 1,11 
H(24)-C(21) 1,12 1,12 1,12 1,12 1,12 1,12 1,11 1,11 1,11 1,11 1,11 

 
ʊʘʙʣʠʮʘ 3 ï ʀʟʤʝʥʝʥʠʝ ʚʘʣʝʥʪʥʳʭ ʫʛʣʦʚ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  

ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʧ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ 
 

ʥʦʤʝʨ ʩʪʫʧʝʥʠ 1 2 3 4 5 6 7 8 9 10 
H(1)-C(2)-C(3) 77 77 81 80 84 83 87 87 90 90 

C(4)-C(5)-C(10) 121 121 121 121 121 121 121 121 121 121 
C(4)-C(3)-C(2) 126 126 126 126 126 126 126 126 126 126 

C(5)-C(10)-C(9) 122 122 122 122 122 122 122 121 121 121 
C(6)-C(5)-C(10) 118 118 118 118 118 118 118 118 118 118 

C(7)-C(6)-C(5) 122 122 122 122 122 122 122 122 122 122 
C(8)-C(7)-C(6) 120 120 120 120 120 120 120 120 120 120 
C(9)-C(8)-C(7) 119 119 119 119 119 119 119 119 119 119 

C(10)-C(9)-C(8) 120 120 120 120 120 120 120 120 120 120 
H(11)-C(2)-C(3) 124 124 124 124 124 124 123 123 123 123 
H(12)-C(2)-C(3) 122 122 122 122 122 122 122 121 121 121 
H(13)-C(3)-C(2) 119 119 119 119 119 118 118 118 118 118 
H(14)-C(4)-C(5) 111 111 111 111 111 111 111 111 111 111 
H(15)-C(4)-C(5) 111 111 111 111 111 111 111 111 111 111 

H(16)-C(10)-C(9) 119 118 118 118 118 118 118 118 118 118 
H(17)-C(9)-C(8) 120 120 120 120 120 120 120 120 120 120 
H(18)-C(7)-C(6) 119 119 118 118 118 118 118 118 118 118 
H(19)-C(6)-C(5) 120 120 120 120 120 120 120 120 120 120 
O(20)-C(8)-C(7) 126 126 126 126 126 126 126 126 126 126 

C(21)-O(20)-C(8) 126 126 126 126 125 125 125 125 125 125 
H(22)-C(21)-O(20) 112 112 112 112 112 112 112 112 112 112 
H(23)-C(21)-O(20) 112 112 112 112 112 112 112 112 112 112 
H(24)-C(21)-O(20) 106 106 106 106 106 106 106 106 106 106 

 



 
 

186 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3 

ʥʦʤʝʨ ʩʪʫʧʝʥʠ 11 12 13 14 15 16 17 18 19 20 21 
H(1)-C(2)-C(3) 94 93 97 96 100 98 101 105 103 108 106 

C(4)-C(5)-C(10) 121 121 121 121 121 121 119 119 119 119 119 
C(4)-C(3)-C(2) 126 126 126 126 126 126 125 125 125 125 125 

C(5)-C(10)-C(9) 121 121 121 121 121 121 123 123 123 123 123 
C(6)-C(5)-C(10) 118 118 118 118 118 118 114 114 114 114 114 

C(7)-C(6)-C(5) 122 122 122 122 122 122 123 123 123 123 123 
C(8)-C(7)-C(6) 120 120 120 120 120 120 121 121 121 121 121 
C(9)-C(8)-C(7) 119 119 119 119 119 119 118 118 118 118 118 

C(10)-C(9)-C(8) 120 120 120 120 120 120 121 121 121 121 121 
H(11)-C(2)-C(3) 122 122 122 121 120 120 118 116 116 114 114 
H(12)-C(2)-C(3) 121 120 120 119 118 118 115 114 113 111 111 
H(13)-C(3)-C(2) 118 118 118 117 117 117 110 110 110 110 110 
H(14)-C(4)-C(5) 111 111 111 111 111 112 118 117 118 118 118 
H(15)-C(4)-C(5) 111 111 111 111 112 112 118 118 118 118 118 

H(16)-C(10)-C(9) 118 118 118 118 118 118 119 119 119 119 119 
H(17)-C(9)-C(8) 120 120 120 120 120 120 119 119 119 119 119 
H(18)-C(7)-C(6) 118 118 118 118 118 118 119 119 119 119 119 
H(19)-C(6)-C(5) 120 120 120 120 120 120 118 118 118 118 118 
O(20)-C(8)-C(7) 126 126 126 126 126 126 126 126 126 126 126 

C(21)-O(20)-C(8) 125 125 125 125 125 125 128 128 128 128 128 
H(22)-C(21)-O(20) 112 112 112 112 112 112 111 111 111 111 111 
H(23)-C(21)-O(20) 112 112 112 112 112 112 111 111 111 111 111 
H(24)-C(21)-O(20) 106 106 106 106 106 106 106 106 106 106 106 

 

ʊʘʙʣʠʮʘ 4 ï ʀʟʤʝʥʝʥʠʝ ʟʘʨʷʜʦʚ ʚʜʦʣʴ ʧʫʪʠ  ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʧ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ 

 
ɸʪʦʤ 1 2 3 4 5 6 7 8 9 10 
H(1) 0,480 0,472 0,468 0,458 0,453 0,441 0,433 0,417 0,404 0,379 
C(2) -0,008 0,000 -0,007 0,001 -0,009 -0,003 -0,018 -0,016 -0,038 -0,039 
C(3) -0,097 -0,082 -0,059 -0,040 -0,010 0,014 0,051 0,078 0,119 0,145 
C(4) 0,068 0,067 0,065 0,063 0,060 0,058 0,054 0,051 0,046 0,042 
C(5) -0,097 -0,110 -0,119 -0,134 -0,145 -0,161 -0,173 -0,186 -0,196 -0,204 
C(6) 0,022 0,023 0,023 0,023 0,023 0,024 0,024 0,024 0,025 0,026 
C(7) -0,142 -0,143 -0,143 -0,144 -0,145 -0,146 -0,146 -0,147 -0,147 -0,147 
C(8) 0,233 0,230 0,228 0,225 0,222 0,218 0,215 0,212 0,211 0,210 
C(9) -0,081 -0,082 -0,083 -0,085 -0,086 -0,088 -0,088 -0,090 -0,090 -0,090 

C(10) 0,002 0,003 0,005 0,006 0,008 0,009 0,010 0,011 0,012 0,013 
H(11) 0,065 0,070 0,071 0,076 0,078 0,083 0,086 0,090 0,093 0,096 
H(12) 0,070 0,071 0,072 0,075 0,077 0,081 0,083 0,087 0,090 0,094 
H(13) 0,078 0,080 0,082 0,084 0,087 0,089 0,092 0,094 0,096 0,098 
H(14) 0,023 0,026 0,030 0,032 0,036 0,039 0,043 0,046 0,050 0,053 
H(15) 0,019 0,022 0,022 0,024 0,026 0,028 0,030 0,033 0,036 0,039 
H(16) 0,077 0,076 0,075 0,073 0,072 0,070 0,068 0,066 0,066 0,065 
H(17) 0,104 0,103 0,102 0,102 0,101 0,100 0,099 0,099 0,098 0,098 
H(18) 0,090 0,089 0,088 0,088 0,087 0,086 0,085 0,085 0,084 0,084 
H(19) 0,073 0,071 0,070 0,068 0,066 0,064 0,062 0,060 0,059 0,059 
O(20) -0,246 -0,248 -0,250 -0,253 -0,256 -0,259 -0,262 -0,264 -0,266 -0,267 
C(21) 0,201 0,202 0,202 0,203 0,203 0,204 0,204 0,205 0,205 0,206 
H(22) 0,008 0,007 0,006 0,004 0,003 0,002 0,001 -0,001 -0,001 -0,002 
H(23) 0,010 0,008 0,008 0,006 0,006 0,004 0,003 0,002 0,002 0,001 
H(24) 0,048 0,047 0,046 0,045 0,044 0,043 0,042 0,041 0,041 0,041 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4 

ɸʪʦʤ 11 12 13 14 15 16 17 18 19 20 21 
H(1) 0,359 0,327 0,303 0,267 0,240 0,204 0,034 0,041 0,039 0,043 0,038 
C(2) -0,065 -0,067 -0,092 -0,091 -0,111 -0,103 -0,006 0,002 0,012 0,023 0,036 
C(3) 0,186 0,211 0,251 0,274 0,308 0,321 0,027 0,022 0,018 0,013 0,009 
C(4) 0,036 0,032 0,026 0,023 0,018 0,016 0,058 0,058 0,058 0,058 0,058 
C(5) -0,209 -0,215 -0,220 -0,225 -0,231 -0,236 -0,251 -0,248 -0,248 -0,246 -0,246 
C(6) 0,027 0,029 0,031 0,034 0,038 0,042 0,167 0,168 0,168 0,169 0,169 
C(7) -0,148 -0,148 -0,149 -0,150 -0,152 -0,153 -0,221 -0,222 -0,222 -0,222 -0,222 
C(8) 0,211 0,213 0,216 0,219 0,224 0,230 0,389 0,390 0,390 0,391 0,391 
C(9) -0,091 -0,091 -0,092 -0,093 -0,094 -0,096 -0,169 -0,169 -0,169 -0,169 -0,169 

C(10) 0,014 0,015 0,016 0,018 0,021 0,024 0,138 0,139 0,139 0,139 0,139 
H(11) 0,098 0,100 0,100 0,101 0,099 0,097 0,034 0,027 0,024 0,017 0,015 
H(12) 0,095 0,098 0,099 0,101 0,099 0,098 0,043 0,036 0,034 0,026 0,024 
H(13) 0,099 0,100 0,100 0,102 0,101 0,102 0,076 0,076 0,075 0,075 0,075 
H(14) 0,058 0,060 0,065 0,068 0,071 0,074 0,074 0,074 0,074 0,074 0,074 
H(15) 0,043 0,046 0,051 0,054 0,059 0,063 0,074 0,074 0,074 0,074 0,074 
H(16) 0,065 0,065 0,066 0,066 0,067 0,068 0,098 0,098 0,098 0,098 0,098 
H(17) 0,099 0,099 0,100 0,101 0,102 0,103 0,124 0,124 0,124 0,124 0,124 
H(18) 0,085 0,085 0,086 0,087 0,088 0,089 0,109 0,110 0,110 0,110 0,110 
H(19) 0,059 0,059 0,060 0,061 0,063 0,064 0,095 0,096 0,096 0,096 0,096 
O(20) -0,267 -0,267 -0,266 -0,265 -0,264 -0,262 -0,217 -0,217 -0,217 -0,216 -0,216 
C(21) 0,206 0,205 0,205 0,205 0,204 0,204 0,197 0,197 0,197 0,197 0,197 
H(22) -0,002 -0,002 -0,001 0,000 0,001 0,002 0,029 0,029 0,029 0,029 0,029 
H(23) 0,002 0,002 0,002 0,003 0,004 0,005 0,029 0,029 0,029 0,030 0,030 
H(24) 0,041 0,041 0,042 0,043 0,044 0,045 0,068 0,068 0,068 0,068 0,068 

 

 

ʈʠʩ. 6 ï ʀʟʤʝʥʝʥʠʝ ʟʘʨʷʜʦʚ ʥʘ ʥʝʢʦʪʦʨʳʭ ʘʪʦʤʘʭ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʧ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ 
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ʈʠʩ. 7 ï ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʧ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ 

 

ʊʘʙʣʠʮʘ 5 ï ʀʟʤʝʥʝʥʠʝ ʜʣʠʥ ʩʚʷʟʝʡ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʧ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ 

ʥʦʤʝʨ 
ʩʪʫʧʝʥʠ 

1 2 3 4 5 6 7 8 9 10 

C(2)-H(1) 3,10 3,00 2,90 2,80 2,70 2,60 2,60 2,60 2,60 2,60 
C(3)-H(1) 3,10 3,00 2,90 2,80 2,70 2,60 2,50 2,40 2,30 2,20 
C(3)-C(2) 1,36 1,36 1,37 1,37 1,38 1,38 1,38 1,39 1,39 1,40 
C(4)-C(5) 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 
C(4)-C(3) 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 

C(5)-C(10) 1,43 1,43 1,43 1,42 1,42 1,42 1,42 1,42 1,42 1,42 
C(6)-C(5) 1,43 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,41 1,41 
C(7)-C(6) 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 
C(8)-C(7) 1,43 1,43 1,43 1,43 1,43 1,43 1,42 1,42 1,42 1,42 
C(9)-C(8) 1,44 1,44 1,44 1,44 1,44 1,44 1,43 1,43 1,43 1,43 

C(10)-C(9) 1,39 1,39 1,39 1,39 1,39 1,39 1,39 1,40 1,40 1,40 
H(11)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(12)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(13)-C(3) 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 
H(14)-C(4) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(15)-C(4) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 

H(16)-C(10) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(17)-C(9) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(18)-C(7) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(19)-C(6) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
O(20)-C(8) 1,34 1,34 1,34 1,34 1,34 1,34 1,35 1,35 1,35 1,35 

C(21)-O(20) 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 
H(22)-C(21) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(23)-C(21) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(24)-C(21) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 5 

ʥʦʤʝʨ 
ʩʪʫʧʝʥʠ 

11 12 13 14 15 16 17 18 19 20 21 

C(2)-H(1) 2,60 2,60 2,60 2,60 2,60 2,60 2,60 2,60 2,60 2,60 2,60 
C(3)-H(1) 2,10 2,00 1,90 1,80 1,70 1,60 1,50 1,40 1,30 1,20 1,10 
C(3)-C(2) 1,40 1,41 1,41 1,42 1,43 1,44 1,46 1,48 1,52 1,57 1,68 
C(4)-C(5) 1,51 1,51 1,51 1,51 1,51 1,51 1,50 1,50 1,50 1,50 1,58 
C(4)-C(3) 1,52 1,52 1,52 1,53 1,54 1,55 1,56 1,59 1,59 1,59 1,55 

C(5)-C(10) 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,51 
C(6)-C(5) 1,41 1,41 1,41 1,41 1,41 1,41 1,42 1,42 1,42 1,42 1,51 
C(7)-C(6) 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,37 
C(8)-C(7) 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,46 
C(9)-C(8) 1,43 1,43 1,43 1,43 1,43 1,43 1,43 1,43 1,43 1,43 1,46 

C(10)-C(9) 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,37 
H(11)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,10 
H(12)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,10 
H(13)-C(3) 1,10 1,10 1,10 1,10 1,10 1,11 1,11 1,11 1,11 1,11 1,11 
H(14)-C(4) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,12 1,11 
H(15)-C(4) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 

H(16)-C(10) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,10 
H(17)-C(9) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(18)-C(7) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(19)-C(6) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,10 
O(20)-C(8) 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,31 

C(21)-O(20) 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,43 
H(22)-C(21) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,11 
H(23)-C(21) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,11 
H(24)-C(21) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,11 

 

ʊʘʙʣʠʮʘ 6 ï ʀʟʤʝʥʝʥʠʝ ʚʘʣʝʥʪʥʳʭ ʫʛʣʦʚ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʧ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ 

ʥʦʤʝʨ ʩʪʫʧʝʥʠ 1 2 3 4 5 6 7 8 9 10 
H(1)-C(2)-C(3) 77 77 76 76 75 75 70 66 62 58 

C(4)-C(5)-C(10) 121 121 121 121 121 121 121 121 121 121 
C(4)-C(3)-C(2) 126 126 126 126 126 126 126 126 126 125 

C(5)-C(10)-C(9) 122 122 122 122 122 122 122 122 122 122 
C(6)-C(5)-C(10) 118 118 118 118 118 118 118 118 118 118 

C(7)-C(6)-C(5) 122 122 122 122 122 122 122 122 122 122 
C(8)-C(7)-C(6) 120 120 120 120 120 120 120 120 120 120 
C(9)-C(8)-C(7) 119 119 119 119 119 119 119 119 119 119 

C(10)-C(9)-C(8) 120 120 120 120 120 120 120 120 120 120 
H(11)-C(2)-C(3) 124 124 124 124 124 124 124 124 123 123 
H(12)-C(2)-C(3) 122 122 122 122 122 122 122 122 122 122 
H(13)-C(3)-C(2) 119 119 119 119 119 118 118 118 118 118 
H(14)-C(4)-C(5) 111 111 111 111 111 111 111 111 110 110 
H(15)-C(4)-C(5) 111 111 111 111 111 111 111 111 111 111 

H(16)-C(10)-C(9) 119 118 118 118 118 118 118 118 118 118 
H(17)-C(9)-C(8) 120 120 120 120 120 120 120 120 120 120 
H(18)-C(7)-C(6) 119 119 118 118 118 118 118 118 118 118 
H(19)-C(6)-C(5) 120 120 120 120 120 120 120 120 120 120 
O(20)-C(8)-C(7) 126 126 126 126 126 126 126 126 126 126 

C(21)-O(20)-C(8) 126 126 126 125 125 125 125 125 125 125 
H(22)-C(21)-

O(20) 
112 112 112 112 112 112 112 112 112 112 

H(23)-C(21)-
O(20) 

112 112 112 112 112 112 112 112 112 112 

H(24)-C(21)-
O(20) 

106 106 106 106 106 106 106 106 106 106 
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ʥʦʤʝʨ ʩʪʫʧʝʥʠ 11 12 13 14 15 16 17 18 19 20 21 
H(1)-C(2)-C(3) 54 50 46 41 37 33 29 25 21 18 16 

C(4)-C(5)-C(10) 121 121 121 121 121 121 121 121 121 121 113 
C(4)-C(3)-C(2) 125 124 124 122 121 119 116 111 107 104 87 

C(5)-C(10)-C(9) 122 122 122 122 122 122 122 122 122 122 124 
C(6)-C(5)-C(10) 118 118 118 118 118 118 118 118 118 118 112 

C(7)-C(6)-C(5) 122 122 122 122 122 122 122 122 122 122 124 
C(8)-C(7)-C(6) 120 120 120 120 120 120 120 120 120 120 121 
C(9)-C(8)-C(7) 119 119 119 119 119 119 119 119 119 119 118 

C(10)-C(9)-C(8) 120 120 120 120 120 120 120 120 120 120 121 
H(11)-C(2)-C(3) 123 123 123 123 123 123 123 122 122 122 114 
H(12)-C(2)-C(3) 122 121 121 121 121 121 121 120 120 119 112 
H(13)-C(3)-C(2) 118 117 117 116 114 113 112 110 107 104 105 
H(14)-C(4)-C(5) 110 110 110 110 110 110 110 110 110 109 114 
H(15)-C(4)-C(5) 111 111 111 111 111 111 112 112 112 112 113 
H(16)-C(10)-C(9) 118 118 118 118 118 118 118 118 118 118 119 

H(17)-C(9)-C(8) 120 120 120 120 120 120 120 120 120 120 119 
H(18)-C(7)-C(6) 118 118 118 118 118 118 118 118 118 118 119 
H(19)-C(6)-C(5) 120 120 120 120 120 120 120 120 120 120 117 
O(20)-C(8)-C(7) 126 126 126 126 126 126 126 126 126 126 126 

C(21)-O(20)-C(8) 125 125 125 125 125 125 125 125 125 125 129 
H(22)-C(21)-

O(20) 
112 112 112 112 112 112 112 112 112 112 111 

H(23)-C(21)-
O(20) 

112 112 112 112 112 112 112 112 112 112 111 

H(24)-C(21)-
O(20) 

106 106 106 106 106 106 106 106 106 106 105 

 

ʊʘʙʣʠʮʘ 7 ï ʀʟʤʝʥʝʥʠʝ ʟʘʨʷʜʦʚ ʚʜʦʣʴ ʧʫʪʠ  ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʧ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ 

ɸʪʦʤ 1 2 3 4 5 6 7 8 9 10 
H(1) 0,480 0,472 0,463 0,454 0,442 0,430 0,425 0,421 0,418 0,414 
C(2) -0,008 0,000 0,009 0,020 0,031 0,043 0,071 0,104 0,142 0,185 
C(3) -0,097 -0,082 -0,066 -0,049 -0,029 -0,008 -0,020 -0,034 -0,050 -0,071 
C(4) 0,068 0,067 0,065 0,064 0,062 0,060 0,062 0,064 0,066 0,069 
C(5) -0,097 -0,110 -0,123 -0,138 -0,154 -0,170 -0,176 -0,184 -0,192 -0,201 
C(6) 0,022 0,023 0,023 0,023 0,023 0,023 0,022 0,021 0,019 0,017 
C(7) -0,142 -0,143 -0,144 -0,144 -0,145 -0,146 -0,145 -0,145 -0,145 -0,144 
C(8) 0,233 0,230 0,227 0,223 0,219 0,215 0,212 0,208 0,203 0,198 
C(9) -0,081 -0,082 -0,084 -0,085 -0,087 -0,088 -0,088 -0,088 -0,088 -0,088 

C(10) 0,002 0,003 0,005 0,006 0,008 0,009 0,009 0,008 0,007 0,006 
H(11) 0,065 0,070 0,074 0,078 0,083 0,088 0,091 0,094 0,096 0,099 
H(12) 0,070 0,071 0,073 0,076 0,080 0,084 0,086 0,088 0,090 0,092 
H(13) 0,078 0,080 0,082 0,085 0,088 0,091 0,093 0,095 0,097 0,100 
H(14) 0,023 0,026 0,028 0,031 0,034 0,037 0,036 0,036 0,036 0,036 
H(15) 0,019 0,022 0,023 0,025 0,027 0,028 0,028 0,027 0,026 0,025 
H(16) 0,077 0,076 0,074 0,072 0,070 0,067 0,066 0,064 0,062 0,060 
H(17) 0,104 0,103 0,102 0,101 0,100 0,099 0,098 0,098 0,097 0,096 
H(18) 0,090 0,089 0,088 0,087 0,086 0,085 0,085 0,084 0,083 0,082 
H(19) 0,073 0,071 0,069 0,067 0,064 0,062 0,060 0,059 0,057 0,055 
O(20) -0,246 -0,248 -0,251 -0,254 -0,258 -0,261 -0,263 -0,265 -0,268 -0,270 
C(21) 0,201 0,202 0,202 0,203 0,204 0,204 0,205 0,205 0,206 0,206 
H(22) 0,008 0,007 0,006 0,004 0,002 0,001 0,000 -0,001 -0,003 -0,004 
H(23) 0,010 0,008 0,007 0,006 0,005 0,003 0,003 0,002 0,001 0,000 
H(24) 0,048 0,047 0,046 0,045 0,044 0,042 0,042 0,041 0,040 0,038 
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ɸʪʦʤ 11 12 13 14 15 16 17 18 19 20 21 
H(1) 0,405 0,391 0,373 0,352 0,329 0,302 0,259 0,204 0,175 0,157 0,073 
C(2) 0,228 0,271 0,315 0,358 0,399 0,435 0,459 0,472 0,484 0,498 0,034 
C(3) -0,097 -0,126 -0,156 -0,184 -0,207 -0,223 -0,228 -0,214 -0,186 -0,144 -0,034 
C(4) 0,072 0,075 0,079 0,082 0,085 0,090 0,103 0,111 0,096 0,072 0,019 
C(5) -0,207 -0,210 -0,213 -0,217 -0,222 -0,228 -0,237 -0,246 -0,250 -0,252 -0,155 
C(6) 0,016 0,015 0,014 0,014 0,014 0,014 0,016 0,018 0,017 0,013 0,157 
C(7) -0,144 -0,144 -0,145 -0,145 -0,146 -0,146 -0,148 -0,150 -0,149 -0,148 -0,229 
C(8) 0,196 0,195 0,196 0,196 0,198 0,201 0,209 0,217 0,218 0,214 0,413 
C(9) -0,088 -0,088 -0,088 -0,089 -0,090 -0,091 -0,093 -0,097 -0,097 -0,096 -0,178 

C(10) 0,006 0,005 0,005 0,005 0,006 0,008 0,016 0,024 0,024 0,021 0,128 
H(11) 0,101 0,102 0,102 0,103 0,103 0,102 0,099 0,099 0,102 0,104 0,044 
H(12) 0,094 0,095 0,095 0,096 0,097 0,099 0,102 0,104 0,107 0,111 0,048 
H(13) 0,103 0,105 0,106 0,108 0,106 0,101 0,088 0,077 0,070 0,061 0,024 
H(14) 0,036 0,036 0,037 0,037 0,039 0,042 0,047 0,055 0,061 0,064 0,041 
H(15) 0,024 0,023 0,022 0,023 0,023 0,025 0,028 0,031 0,032 0,031 0,039 
H(16) 0,059 0,059 0,059 0,059 0,060 0,061 0,064 0,067 0,068 0,067 0,104 
H(17) 0,095 0,095 0,095 0,095 0,096 0,097 0,099 0,100 0,101 0,100 0,126 
H(18) 0,081 0,081 0,082 0,082 0,082 0,083 0,084 0,086 0,086 0,086 0,112 
H(19) 0,054 0,054 0,055 0,055 0,056 0,056 0,056 0,057 0,057 0,057 0,103 
O(20) -0,272 -0,272 -0,272 -0,271 -0,271 -0,270 -0,268 -0,266 -0,265 -0,266 -0,207 
C(21) 0,207 0,207 0,207 0,207 0,206 0,206 0,206 0,205 0,205 0,205 0,197 
H(22) -0,005 -0,005 -0,005 -0,005 -0,005 -0,004 -0,003 -0,002 -0,002 -0,002 0,034 
H(23) -0,001 -0,001 -0,001 0,000 0,000 0,001 0,002 0,004 0,004 0,004 0,034 
H(24) 0,038 0,038 0,038 0,038 0,039 0,040 0,041 0,043 0,043 0,043 0,072 

 

 

ʈʠʩ. 8 ï ʀʟʤʝʥʝʥʠʝ ʟʘʨʷʜʦʚ ʥʘ ʥʝʢʦʪʦʨʳʭ ʘʪʦʤʘʭ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʧ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ 
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ʂɺɸʅʊʆɺʆ-ʍʀʄʀʏɽʉʂʆɽ ʀɿʋʏɽʅʀɽ ʄɽʍɸʅʀɿʄɸ 
ʇʈʆʊʆʅʀʈʆɺɸʅʀʗ ʆ-ʄɽʊʆʂʉʀɸʃʃʀʃɹɽʅɿʆʃɸ 

ʄɽʊʆɼʆʄ MNDO 

ɸʬʦʥʠʥʘ ɽ.ɸ. 

*ʉʝʙʨʷʢʦʚʩʢʠʡ ʬʠʣʠʘʣ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ɸʥʥʦʪʘʮʠʷ 

ɺʧʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥ ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʦ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ  
ʢʣʘʩʩʠʯʝʩʢʠʤ ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ MNDO. ʇʦʢʘʟʘʥʦ, ʯʪʦ  ʵʪʦʪ ʤʝʭʘʥʠʟʤ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʳʯʥʫʶ ʨʝʘʢʮʠʶ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʤʦʥʦʤʝʨʘ. 
ʈʝʘʢʮʠʷ ʵʢʟʦʪʝʨʤʠʯʥʘ ʠ ʠʤʝʝʪ ʙʝʟʙʘʨʴʝʨʥʳʡ ʭʘʨʘʢʪʝʨ. ɺʳʠʛʨʳʰ ʵʥʝʨʛʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʨʝʘʢʮʠʠ ʧʨʠ ʘʪʘʢʝ ʥʘ Ŭ-ʫʛʣʝʨʦʜʥʳʡ ʘʪʦʤ ʨʘʚʝʥ 499 ʢɼʞ/ʤʦʣʴ. ʈʝʘʢʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠ 
ʚʳʛʦʜʥʦ ʠʜʪʠ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʄʘʨʢʦʚʥʠʢʦʚʘ. 
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Summary 

For the first time it is researched of classical quantum chemical method MNDO of 
modeling mechanism protonizataion of o-methoxiallylbenzole ï monomer of cationic 
polymerization. Showing, that he considerate some self usual mechanism connection proton to 
olefin corresponding Morkovnikovôs rule. Reaction exothermic and carry without a barrier 
character. Prize energy in result of reaction ï 499 kDg/mol. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ, ʤʝʪʦʜ  MNDO,  ʦ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣ, 
ʧʨʘʚʠʣʦ ʄʘʨʢʦʚʥʠʢʦʚʘ. 

Keywords: mechanism protonizataion, method MNDO, o-methoxiallylbenzole, 
Markovnikovôs rule. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ 
ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʦ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 
MNDO . 

ʄʝʪʦʜʠʯʝʩʢʘʷ ʯʘʩʪʴ 

ʀʩʧʦʣʴʟʫʷ ʢʣʘʩʩʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʝʭʘʥʠʟʤʝ ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʢʘʪʠʦʥʥʦʡ 
ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʨʘʟʣʠʯʥʳʭ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ [1-3], ʜʣʷ ʠʟʫʯʝʥʠʷ 
ʤʝʭʘʥʠʟʤʘ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʢʚʘʥʪʦʚʦʭʠʤʠʯʝʩʢʠʡ ʧʦʫʵʤʧʠʨʠʯʝʩʢʠʠʡ ʤʝʪʦʜ 
MNDO ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʛʝʦʤʝʪʨʠʠ ʧʦ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ ʛʨʘʜʠʝʥʪʥʳʤ ʤʝʪʦʜʦʤ, 
ʚʩʪʨʦʝʥʥʳʤ ʚ Firefly [4-5], ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʵʪʦʪ ʤʝʪʦʜ ʩʧʝʮʠʘʣʴʥʦ ʧʘʨʘʤʝʪʨʠʟʦʚʘʥ ʜʣʷ 
ʥʘʠʣʫʯʰʝʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʠʩʪʝʤ, ʯʪʦ 
ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʘʥʘʣʠʟʝ ʤʝʭʘʥʠʟʤʦʚ ʢʘʪʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʈʘʩʯʝʪʳ 
ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʧʨʠʙʣʠʞʝʥʠʠ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʤʦʣʝʢʫʣʳ ʚ ʛʘʟʦʚʦʡ ʬʘʟʝ. ɺ ʩʠʩʪʝʤʝ H+ é 
C10H12ʆ (ʦ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣ) 23 ʘʪʦʤʘ, M=2S+1=1 (ʛʜʝ S ï ʩʫʤʤʘʨʥʳʡ ʩʧʠʥ ʚʩʝʭ 
ʵʣʝʢʪʨʦʥʦʚ ʠʟʫʯʘʝʤʦʡ ʩʠʩʪʝʤʳ ʨʘʚʝʥ ʥʫʣʶ (ʚʩʝ ʵʣʝʢʪʨʦʥʳ ʩʧʘʨʝʥʳ), ʄ-
ʤʫʣʴʪʠʧʣʝʪʥʦʩʪʴ), ʦʙʱʠʡ ʟʘʨʷʜ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ × qc =1. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʦ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ ʚʳʧʦʣʥʷʣʩʷ 
ʨʘʩʯʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʪʦʥʘ ʩ  ʦ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʦʤ ʧʦ 
ʤʝʪʦʜʠʢʝ, ʘʥʘʣʦʛʠʯʥʦʡ [8-17]. ɺ ʢʘʯʝʩʪʚʝ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ ʙʳʣʠ ʚʳʙʨʘʥʳ  ʨʘʩʩʪʦʷʥʠʷ 
ʦʪ ʧʨʦʪʦʥʘ ʅ1 ʜʦ ʉ2 (RH1ʉ2) ʠ ʦʪ ʅ1 ʜʦ ʉ3 (RH1ʉ3). ʀʩʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ RH1ʉ2 ʠ RH1ʉ3 
ʧʨʠʥʠʤʘʣʠʩʴ ʨʘʚʥʳʤʠ 0,31 ʥʤ. ɼʘʣʝʝ, ʤʝʥʷʷ  ʟʥʘʯʝʥʠʷ RH1ʉ2 ʩ ʰʘʛʦʤ 0,01 ʥʤ ʚʳʧʦʣʥʷʣʩʷ 
ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ ʠʟʤʝʥʷʷ ʟʥʘʯʝʥʠʷ RH1ʉ3 ʩ ʪʘʢʠʤ ʞʝ 
ʰʘʛʦʤ 0,01 ʥʤ. ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʟʥʘʯʝʥʠʡ ʵʥʝʨʛʠʡ ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ 
ʩʪʨʦʠʣʘʩʴ ʵʢʚʠʧʦʪʝʥʮʠʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʨʦʪʦʥʘ ʦ-
ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʦʤ (ʩʤ. ʨʠʩ. 4).  ʀʩʭʦʜʥʘʷ ʤʦʜʝʣʴ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʤʦʣʝʢʫʣʳ ʦ-
ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1.   
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ʈʠʩ. 1 ï ʀʩʭʦʜʥʘʷ ʤʦʜʝʣʴ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʤʦʣʝʢʫʣʳ ʦ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ 

ɼʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʜʝʣʝʡ ʤʦʣʝʢʫʣ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʟʚʝʩʪʥʘʷ 
ʧʨʦʛʨʘʤʤʘ MacMolPlt [6]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ 

ɿʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ H+ é C10H12ʆ ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʡ 
RH1ʉ2 ʠ RH1ʉ3 ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ 
ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 Ŭ ïʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʦ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ (ʉ2) ʠ ʨʘʟʨʳʚʘ 
ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʦ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2. ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ 
ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 ɓ ïʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʦ-
ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ (ʉ3) ʠ ʨʘʟʨʳʚʘ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʉ2 = C3  ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3. ɿʘʨʷʜʳ ʥʘ 
ʘʪʦʤʘʭ ʢʦʥʝʯʥʳʭ ʤʦʜʝʣʝʡ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʘʨʙʢʘʪʠʦʥʥʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. 
ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʧʨʠ ʧʨʦʪʦʥʠʟʘʮʠʠ ʦ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣ. 1, 
ʠʟ ʢʦʪʦʨʦʡ ʚʠʜʥʦ, ʯʪʦ ʥʘ ʚʩʝʤ ʧʫʪʠ ʜʚʠʞʝʥʠʷ ʧʨʦʪʦʥʘ (ʠʥʠʮʠʠʨʫʶʱʘʷ ʯʘʩʪʠʮʘ)  H+ŭ  
ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ RH1ʉ2 ʠ RH1ʉ3 ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʩʠʩʪʝʤʳ  
H+ é C10H12ʆ (ɽ0) ʥʝʫʢʣʦʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʨʙʢʘʪʠʦʥʘ 
(ʩʤ. ʨʠʩ. 4) ʠ ʥʦʩʠʪ ʙʝʟʙʘʨʴʝʨʥʳʡ ʭʘʨʘʢʪʝʨ ʢʘʢ ʧʨʠ ʘʪʘʢʝ ʥʘ Ŭ- ʪʘʢ ʠ ʥʘ ɓ- ʫʛʣʝʨʦʜʥʳʝ 
ʘʪʦʤʳ ʦ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ. ʆʜʥʘʢʦ, ʢʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʘʪʘʢʠ ʧʨʦʪʦʥʘ Ŭ-  ʫʛʣʝʨʦʜʥʦʛʦ 
ʘʪʦʤʘ ʥʘ 16 ʢɼʞ/ʤʦʣʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʚʳʛʦʜʥʝʝ, ʯʝʤ ʢʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ɓ-  
ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʨʘʚʠʣʦʤ 
ʄʘʨʢʦʚʥʠʢʦʚʘ. ɺʳʠʛʨʳʰ ʵʥʝʨʛʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ ʧʨʠ ʘʪʘʢʝ ʥʘ Ŭ- ʫʛʣʝʨʦʜʥʳʡ ʘʪʦʤ 
ʨʘʚʝʥ 499 ʢɼʞ/ʤʦʣʴ, ʘ ʧʨʠ ʘʪʘʢʝ ʥʘ ɓ- ʫʛʣʝʨʦʜʥʳʡ ʘʪʦʤ ʨʘʚʝʥ 483 ʢɼʞ/ʤʦʣʴ.  

ɹʦʣʝʝ ʪʦʛʦ, ʧʦ ʨʂʘ=42,11-147,18qmax
H+ [7] (qmax

H+  = +0,105- ʤʘʢʩʠʤʘʣʴʥʳʡ ʟʘʨʷʜ ʥʘ 
ʘʪʦʤʝ ʚʦʜʦʨʦʜʘ, ʨʂʘ- ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʠʩʣʦʪʥʦʩʪʠ), ʥʘʭʦʜʠʤ ʟʥʘʯʝʥʠʝ 
ʢʠʩʣʦʪʥʦʡ ʩʠʣʳ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʘʨʙʢʘʪʠʦʥʦʚ, ʨʘʚʥʦʝ ʨʂʘ = 27. 

ʂʨʦʤʝ ʪʦʛʦ, ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ  ʠ ʠʟʤʝʥʝʥʠʝ ʜʣʠʥ 
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ʩʚʷʟʝʡ ʠ ʚʘʣʝʥʪʥʳʭ ʫʛʣʦʚ ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪʳ ʨʝʘʢʮʠʠ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʧʨʠ ʘʪʘʢʝ ʧʨʦʪʦʥʘ 
ʥʘ Ŭ- ʪʘʢ ʠ ʥʘ ɓ- ʫʛʣʝʨʦʜʥʳʝ ʘʪʦʤʳ ʦ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 
ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʢʘʪʠʦʥʥʦʡ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʦ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ ʠʜʝʪ ʧʦ 
ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʤʦʥʦʤʝʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʚʧʝʨʚʳʝ ʠʟʫʯʝʥ ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʦ-
ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ MNDO. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʵʪʦʪ 
ʤʝʭʘʥʠʟʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʳʯʥʫʶ ʨʝʘʢʮʠʶ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ 
ʦʣʝʬʠʥʘ. ʈʝʘʢʮʠʷ ʵʢʟʦʪʝʨʤʠʯʥʘ ʠ ʥʦʩʠʪ ʙʝʟʙʘʨʴʝʨʥʳʡ ʭʘʨʘʢʪʝʨ. ʈʝʘʢʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠ 
ʚʳʛʦʜʥʦ ʠʜʪʠ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʄʘʨʢʦʚʥʠʢʦʚʘ. 

 

ʈʠʩ.2 ï ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 Ŭ ï
ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʦ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ (ʉ2) 

 

 
ʈʠʩ.3 ï ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 ɓ ï

ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʦ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ (ʉ3) 
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ʈʠʩ. 4 ï ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʵʥʝʨʛʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʨʦʪʦʥʘ ʩ ʦ-

ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʦʤ 

ʊʘʙʣʠʮʘ 1 ï ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ H+ é C10H12 ʆ- ɽʦ  (ʚ 
ʢɼʞ/ʤʦʣʴ) ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ RH1ʉ2 ʠ  RH1ʉ3 (ʚ ɸ) 

RH1ʉ3
 RH1ʉ2 

3,1 3,0 2,9 2,8 2,7 2,6 2,5 2,4 2,3 2,2 2,1 
3,1 0 0 -2 -8 -13 -21 -29 -42 -55 -73 -92 
3,0 -488 -2 -5 -8 -13 -21 -31 -44 -57 -76 -97 
2,9 -485 -488 -8 -10 -15 -23 -34 -47 -63 -81 -102 
2,8 -483 -485 -485 -13 -18 -26 -37 -47 -63 -84 -105 
2,7 -477 -480 -483 -15 -21 -29 -37 -50 -65 -86 -110 
2,6 -470 -475 -477 -477 -23 -29 -39 -52 -68 -89 -110 
2,5 -459 -467 -470 -470 -472 -34 -42 -55 -71 -89 -113 
2,4 -446 -456 -462 -462 -464 -467 -47 -57 -73 -92 -115 
2,3 -428 -443 -449 -451 -456 -456 -459 -63 -78 -97 -118 
2,2 -401 -425 -433 -436 -443 -446 -449 -68 -84 -100 -123 
2,1 -378 -401 -409 -414 -425 -430 -436 -438 -89 -107 -128 
2,0 -359 -375 -383 -386 -399 -409 -417 -420 -100 -115 -136 
1,9 -344 -351 -354 -346 -365 -380 -391 -399 -396 -128 -144 
1,8 -330 -325 -323 -296 -320 -341 -357 -370 -370 -144 -157 
1,7 -39 -299 -294 -273 -262 -289 -312 -330 -333 -165 -176 
1,6 -18 -102 -262 -244 -199 -223 -252 -275 -286 -191 -197 
1,5 19 -84 -168 -215 -197 -152 -176 -207 -223 -220 -223 
1,4 63 -47 -149 -233 -160 -141 -354 -365 -141 -249 -252 
1,3 113 3 -107 -210 -294 -94 -393 -414 -420 -420 -407 
1,2 166 63 -47 -157 -260 -344 -404 -441 -459 -464 -456 
1,1 216 139 37 -73 -184 -286 -370 -430 -464 -480 -483 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

RH1ʉ3
 RH1ʉ2 

2,0 1,9 1,8 1,7 1,6 1,5 1,4 1,3 1,2 1,1 
3,1 -110 -131 -147 -160 -165 -168 -170 -168 -160 -139 
3,0 -120 -144 -170 -194 -212 -223 -226 -223 -210 -184 
2,9 -128 -155 -186 -218 -244 -267 -281 -281 -265 -233 
2,8 -134 -163 -197 -233 -267 -302 -323 -333 -323 -286 
2,7 -136 -168 -204 -244 -286 -325 -357 -375 -373 -341 
2,6 -139 -170 -210 -252 -296 -341 -380 -409 -417 -396 
2,5 -141 -173 -212 -254 -302 -349 -396 -430 -449 -438 
2,4 -144 -176 -215 -257 -304 -354 -404 -446 -470 -467 
2,3 -147 -178 -215 -257 -307 -357 -407 -451 -480 -488 
2,2 -149 -178 -215 -257 -304 -357 -407 -454 -485 -496 
2,1 -152 -184 -218 -257 -304 -351 -404 -449 -483 -499 
2,0 -157 -186 -220 -257 -302 -349 -396 -443 -477 -493 
1,9 -168 -191 -223 -260 -299 -344 -391 -433 -464 -480 
1,8 -178 -202 -228 -262 -299 -338 -380 -420 -451 -464 
1,7 -191 -212 -239 -267 -299 -336 -373 -407 -433 -443 
1,6 -210 -228 -249 -273 -302 -333 -365 -393 -414 -417 
1,5 -231 -247 -262 -283 -304 -330 -354 -378 -391 -388 
1,4 -254 -265 -278 -291 -310 -328 -346 -359 -365 -354 
1,3 -275 -281 -289 -299 -310 -323 -330 -336 -333 -315 
1,2 -441 -420 -294 -296 -302 -307 -310 -304 -291 -262 
1,1 -472 -451 -422 -281 -278 -275 -270 -257 -233 -194 

 

 

ʈʠʩ. 5 ï ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʦ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ 
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ʊʘʙʣʠʮʘ 2 ï ʀʟʤʝʥʝʥʠʝ ʜʣʠʥ ʩʚʷʟʝʡ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʦ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ 

ʥʦʤʝʨ 
ʩʪʫʧʝʥʠ 

1 2 3 4 5 6 7 8 9 10 

C(2)-H(1) 3,10 3,00 2,90 2,80 2,70 2,60 2,50 2,40 2,30 2,20 
C(3)-H(1) 3,10 3,00 3,00 2,90 2,90 2,80 2,80 2,70 2,70 2,60 
C(3)-C(2) 1,35 1,36 1,36 1,37 1,37 1,38 1,38 1,39 1,39 1,40 
C(4)-C(5) 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 
C(4)-C(3) 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,50 1,50 

C(5)-C(10) 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 
C(6)-C(5) 1,45 1,45 1,45 1,45 1,44 1,44 1,44 1,44 1,43 1,43 
C(7)-C(6) 1,43 1,43 1,43 1,43 1,43 1,43 1,43 1,43 1,42 1,42 
C(8)-C(7) 1,39 1,39 1,39 1,39 1,40 1,40 1,40 1,40 1,40 1,40 
C(9)-C(8) 1,42 1,42 1,42 1,42 1,42 1,42 1,41 1,41 1,41 1,41 

C(10)-C(9) 1,40 1,39 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 
O(11)-C(6) 1,34 1,34 1,34 1,35 1,35 1,35 1,35 1,36 1,36 1,36 

C(12)-O(11) 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 
H(13)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(14)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(15)-C(3) 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 
H(16)-C(4) 1,11 1,11 1,11 1,11 1,11 1,11 1,12 1,12 1,12 1,12 
H(17)-C(4) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,11 1,11 

H(18)-C(12) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(19)-C(12) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(20)-C(12) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(21)-C(10) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 

H(22)-C(9) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(23)-C(8) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(24)-C(7) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

ʥʦʤʝʨ 
ʩʪʫʧʝʥʠ 

11 12 13 14 15 16 17 18 19 20 21 

C(2)-H(1) 2,10 2,00 1,90 1,80 1,70 1,60 1,50 1,40 1,30 1,20 1,10 
C(3)-H(1) 2,60 2,50 2,50 2,40 2,40 2,30 2,30 2,30 2,20 2,20 2,10 
C(3)-C(2) 1,40 1,41 1,42 1,42 1,43 1,44 1,45 1,46 1,46 1,48 1,48 
C(4)-C(5) 1,51 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,51 
C(4)-C(3) 1,50 1,50 1,50 1,50 1,50 1,50 1,49 1,49 1,49 1,49 1,49 

C(5)-C(10) 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 
C(6)-C(5) 1,43 1,43 1,43 1,43 1,43 1,43 1,43 1,43 1,44 1,44 1,43 
C(7)-C(6) 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,43 1,43 1,43 1,42 
C(8)-C(7) 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 
C(9)-C(8) 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 

C(10)-C(9) 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,39 1,40 
O(11)-C(6) 1,36 1,36 1,36 1,36 1,36 1,36 1,36 1,35 1,35 1,35 1,36 

C(12)-O(11) 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 
H(13)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,10 1,10 1,10 1,11 1,11 
H(14)-C(2) 1,09 1,09 1,09 1,10 1,10 1,10 1,10 1,10 1,11 1,11 1,12 
H(15)-C(3) 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 
H(16)-C(4) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,11 1,12 
H(17)-C(4) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,13 

H(18)-C(12) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(19)-C(12) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(20)-C(12) 1,12 1,12 1,12 1,12 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(21)-C(10) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 

H(22)-C(9) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(23)-C(8) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(24)-C(7) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
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ʊʘʙʣʠʮʘ 3 ï ʀʟʤʝʥʝʥʠʝ ʚʘʣʝʥʪʥʳʭ ʫʛʣʦʚ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʦ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ 

ʥʦʤʝʨ ʩʪʫʧʝʥʠ 1 2 3 4 5 6 7 8 9 10 
H(1)-C(2)-C(3) 77 77 81 80 84 83 87 87 91 90 

C(4)-C(5)-C(10) 119 119 119 119 119 119 119 119 119 119 
C(4)-C(3)-C(2) 126 126 126 127 127 127 127 127 127 127 

C(5)-C(10)-C(9) 122 122 122 122 122 122 122 122 122 122 
C(6)-C(5)-C(10) 117 117 118 118 118 118 118 118 118 118 

C(7)-C(6)-C(5) 120 120 120 120 120 120 120 120 120 120 
C(8)-C(7)-C(6) 120 120 120 120 120 120 120 120 120 120 
C(9)-C(8)-C(7) 120 120 120 120 120 120 120 120 120 120 

C(10)-C(9)-C(8) 120 120 120 120 120 120 120 120 120 120 
O(11)-C(6)-C(5) 116 116 116 116 116 116 116 116 116 116 

C(12)-O(11)-C(6) 126 126 126 126 125 125 125 125 124 124 
H(13)-C(2)-C(3) 122 122 122 122 122 122 122 121 121 121 
H(14)-C(2)-C(3) 124 124 124 124 124 124 124 123 123 123 
H(15)-C(3)-C(2) 119 119 119 119 118 118 118 118 118 117 
H(16)-C(4)-C(5) 112 112 112 112 112 112 112 112 112 111 
H(17)-C(4)-C(5) 110 110 110 110 110 110 110 110 110 110 

H(18)-C(12)-
O(11) 

106 106 106 106 106 106 106 106 106 106 

H(19)-C(12)-
O(11) 

112 112 112 112 112 112 112 112 112 112 

H(20)-C(12)-
O(11) 

112 112 112 112 112 112 112 112 112 113 

H(21)-C(10)-C(9) 118 118 118 118 118 118 118 118 118 118 
H(22)-C(9)-C(8) 120 120 120 120 120 120 120 120 120 120 
H(23)-C(8)-C(7) 120 120 120 120 120 120 120 120 120 120 
H(24)-C(7)-C(6) 121 121 121 121 121 121 121 121 121 121 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3 

ʥʦʤʝʨ ʩʪʫʧʝʥʠ 11 12 13 14 15 16 17 18 19 20 21 
H(1)-C(2)-C(3) 94 93 97 96 100 98 103 107 105 110 108 

C(4)-C(5)-C(10) 119 119 119 119 119 119 119 119 119 119 120 
C(4)-C(3)-C(2) 127 127 127 127 126 126 126 126 126 126 125 

C(5)-C(10)-C(9) 122 122 122 122 122 122 122 122 122 122 121 
C(6)-C(5)-C(10) 118 118 118 118 118 118 118 118 118 118 118 

C(7)-C(6)-C(5) 120 120 120 120 120 120 120 120 120 120 120 
C(8)-C(7)-C(6) 120 120 120 120 120 120 120 120 120 120 120 
C(9)-C(8)-C(7) 120 120 120 120 120 120 120 120 120 120 120 

C(10)-C(9)-C(8) 120 120 120 120 120 120 120 120 120 120 120 
O(11)-C(6)-C(5) 116 116 116 116 116 116 116 116 116 116 116 

C(12)-O(11)-C(6) 124 124 124 124 124 124 125 125 125 125 124 
H(13)-C(2)-C(3) 121 121 120 120 119 118 117 115 115 113 113 
H(14)-C(2)-C(3) 122 122 121 121 119 119 117 115 114 112 111 
H(15)-C(3)-C(2) 117 117 117 117 117 117 117 117 117 117 117 
H(16)-C(4)-C(5) 111 111 111 111 111 111 112 112 112 112 111 
H(17)-C(4)-C(5) 110 110 110 110 111 111 111 111 111 112 111 

H(18)-C(12)-O(11) 106 106 106 106 106 106 106 106 106 106 106 
H(19)-C(12)-O(11) 112 112 112 112 112 112 112 112 112 112 112 
H(20)-C(12)-O(11) 113 113 112 112 112 112 112 112 112 112 112 

H(21)-C(10)-C(9) 118 118 118 118 118 118 118 119 119 119 118 
H(22)-C(9)-C(8) 120 120 120 120 120 120 120 120 120 120 120 
H(23)-C(8)-C(7) 120 120 120 120 120 120 120 120 120 120 120 
H(24)-C(7)-C(6) 121 121 121 121 121 121 121 121 121 121 122 
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ʈʠʩ. 6 ï ʀʟʤʝʥʝʥʠʝ ʟʘʨʷʜʦʚ ʥʘ ʥʝʢʦʪʦʨʳʭ ʘʪʦʤʘʭ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʦ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ 

 

 

 

ʈʠʩ. 7 ï ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʦ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ 
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ʊʘʙʣʠʮʘ 4 ï ʀʟʤʝʥʝʥʠʝ ʜʣʠʥ ʩʚʷʟʝʡ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʦ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ 

ʥʦʤʝʨ 
ʩʪʫʧʝʥʠ 

1 2 3 4 5 6 7 8 9 10 11 12 

C(2)-H(1) 3,10 3,00 2,90 2,80 2,70 2,60 2,50 2,40 2,30 2,20 2,10 2,10 
C(3)-H(1) 3,10 3,00 3,00 2,90 2,90 2,80 2,80 2,70 2,70 2,60 2,50 2,40 
C(3)-C(2) 1,35 1,36 1,36 1,37 1,37 1,38 1,38 1,39 1,39 1,40 1,40 1,40 
C(4)-C(5) 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 
C(4)-C(3) 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,50 1,50 1,50 1,51 

C(5)-C(10) 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 
C(6)-C(5) 1,45 1,45 1,45 1,45 1,44 1,44 1,44 1,44 1,43 1,43 1,43 1,43 
C(7)-C(6) 1,43 1,43 1,43 1,43 1,43 1,43 1,43 1,43 1,42 1,42 1,42 1,42 
C(8)-C(7) 1,39 1,39 1,39 1,39 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 
C(9)-C(8) 1,42 1,42 1,42 1,42 1,42 1,42 1,41 1,41 1,41 1,41 1,41 1,41 

C(10)-C(9) 1,40 1,39 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 
O(11)-C(6) 1,34 1,34 1,34 1,35 1,35 1,35 1,35 1,36 1,36 1,36 1,36 1,36 

C(12)-O(11) 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 
H(13)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(14)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(15)-C(3) 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 
H(16)-C(4) 1,11 1,11 1,11 1,11 1,11 1,11 1,12 1,12 1,12 1,12 1,12 1,12 
H(17)-C(4) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,11 1,11 1,11 1,11 

H(18)-C(12) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(19)-C(12) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(20)-C(12) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(21)-C(10) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 

H(22)-C(9) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(23)-C(8) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(24)-C(7) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4 

ʥʦʤʝʨ 
ʩʪʫʧʝʥʠ 

13 14 15 16 17 18 19 20 21 22 23 24 25 

C(2)-H(1) 2,10 2,10 2,10 2,10 2,10 2,10 2,10 2,10 2,10 2,10 2,10 2,10 2,10 
C(3)-H(1) 2,30 2,20 2,10 2,00 1,90 1,80 1,70 1,60 1,50 1,40 1,30 1,20 1,10 
C(3)-C(2) 1,40 1,40 1,41 1,41 1,41 1,41 1,41 1,40 1,40 1,39 1,32 1,32 1,33 
C(4)-C(5) 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,50 1,38 1,38 1,38 
C(4)-C(3) 1,51 1,51 1,52 1,52 1,53 1,54 1,55 1,57 1,60 1,66 5,42 5,07 4,94 

C(5)-C(10) 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,47 1,47 1,47 
C(6)-C(5) 1,43 1,43 1,43 1,43 1,43 1,43 1,43 1,43 1,43 1,43 1,48 1,48 1,48 
C(7)-C(6) 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,43 1,42 1,43 1,43 1,43 
C(8)-C(7) 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,39 1,39 1,39 
C(9)-C(8) 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,44 1,44 1,44 

C(10)-C(9) 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,40 1,37 1,37 1,37 
O(11)-C(6) 1,36 1,36 1,36 1,36 1,36 1,36 1,36 1,36 1,36 1,36 1,32 1,32 1,32 

C(12)-O(11) 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,41 1,42 1,42 1,42 
H(13)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(14)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(15)-C(3) 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,09 1,07 1,08 1,09 
H(16)-C(4) 1,12 1,12 1,12 1,12 1,11 1,11 1,11 1,11 1,11 1,12 1,09 1,09 1,09 
H(17)-C(4) 1,11 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,09 1,09 1,09 

H(18)-C(12) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,11 1,11 1,11 
H(19)-C(12) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,11 1,11 1,11 
H(20)-C(12) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,11 1,11 1,11 1,11 
H(21)-C(10) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 

H(22)-C(9) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(23)-C(8) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(24)-C(7) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
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ʊʘʙʣʠʮʘ 5 ï ʀʟʤʝʥʝʥʠʝ ʚʘʣʝʥʪʥʳʭ ʫʛʣʦʚ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʦ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ 

ʥʦʤʝʨ ʩʪʫʧʝʥʠ 1 2 3 4 5 6 7 8 9 10 11 12 
H(1)-C(2)-C(3) 77 77 81 80 84 83 87 87 91 90 89 84 

C(4)-C(5)-C(10) 119 119 119 119 119 119 119 119 119 119 119 119 
C(4)-C(3)-C(2) 126 126 126 127 127 127 127 127 127 127 127 128 

C(5)-C(10)-C(9) 122 122 122 122 122 122 122 122 122 122 122 122 
C(6)-C(5)-C(10) 117 117 118 118 118 118 118 118 118 118 118 118 

C(7)-C(6)-C(5) 120 120 120 120 120 120 120 120 120 120 120 120 
C(8)-C(7)-C(6) 120 120 120 120 120 120 120 120 120 120 120 120 
C(9)-C(8)-C(7) 120 120 120 120 120 120 120 120 120 120 120 120 

C(10)-C(9)-C(8) 120 120 120 120 120 120 120 120 120 120 120 120 
O(11)-C(6)-C(5) 116 116 116 116 116 116 116 116 116 116 116 116 

C(12)-O(11)-C(6) 126 126 126 126 125 125 125 125 124 124 124 124 
H(13)-C(2)-C(3) 122 122 122 122 122 122 122 121 121 121 121 121 
H(14)-C(2)-C(3) 124 124 124 124 124 124 124 123 123 123 123 123 
H(15)-C(3)-C(2) 119 119 119 119 118 118 118 118 118 117 117 117 
H(16)-C(4)-C(5) 112 112 112 112 112 112 112 112 112 111 111 111 
H(17)-C(4)-C(5) 110 110 110 110 110 110 110 110 110 110 110 110 

H(18)-C(12)-
O(11) 

106 106 106 106 106 106 106 106 106 106 106 106 

H(19)-C(12)-
O(11) 

112 112 112 112 112 112 112 112 112 112 112 112 

H(20)-C(12)-
O(11) 

112 112 112 112 112 112 112 112 112 113 113 113 

H(21)-C(10)-C(9) 118 118 118 118 118 118 118 118 118 118 118 118 
H(22)-C(9)-C(8) 120 120 120 120 120 120 120 120 120 120 120 120 
H(23)-C(8)-C(7) 120 120 120 120 120 120 120 120 120 120 120 120 
H(24)-C(7)-C(6) 121 121 121 121 121 121 121 121 121 121 121 121 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 5 

ʥʦʤʝʨ ʩʪʫʧʝʥʠ 13 14 15 16 17 18 19 20 21 22 23 24 25 
H(1)-C(2)-C(3) 79 75 70 66 62 58 54 50 46 41 36 32 27 

C(4)-C(5)-C(10) 119 119 119 119 119 119 119 119 119 119 120 120 120 
C(4)-C(3)-C(2) 128 129 129 130 131 131 131 130 130 129 132 146 168 

C(5)-C(10)-C(9) 122 122 122 122 122 122 122 122 122 122 122 122 122 
C(6)-C(5)-C(10) 118 118 118 118 118 118 118 118 118 118 116 116 116 

C(7)-C(6)-C(5) 120 120 120 120 120 120 120 120 120 120 120 120 120 
C(8)-C(7)-C(6) 120 120 120 120 120 120 120 120 120 120 121 121 121 
C(9)-C(8)-C(7) 120 120 120 120 120 120 120 120 120 120 121 121 121 

C(10)-C(9)-C(8) 120 120 120 120 120 120 120 120 120 120 120 120 120 
O(11)-C(6)-C(5) 116 116 116 116 116 116 116 116 116 116 115 115 115 

C(12)-O(11)-C(6) 124 124 124 124 124 124 124 124 125 124 128 128 128 
H(13)-C(2)-C(3) 121 121 121 121 121 121 121 121 121 121 124 124 123 
H(14)-C(2)-C(3) 123 123 123 124 124 124 124 124 124 124 123 123 123 
H(15)-C(3)-C(2) 117 116 116 116 116 116 116 117 119 121 135 130 125 
H(16)-C(4)-C(5) 111 111 111 111 111 111 111 111 112 111 125 125 125 
H(17)-C(4)-C(5) 110 110 110 110 109 109 109 108 108 113 122 122 122 

H(18)-C(12)-O(11) 106 106 106 106 106 106 106 106 106 106 106 106 106 
H(19)-C(12)-O(11) 112 112 112 112 112 112 112 112 112 112 111 111 111 
H(20)-C(12)-O(11) 113 113 113 113 113 113 113 113 112 113 111 111 111 

H(21)-C(10)-C(9) 118 118 118 118 118 118 118 118 118 118 120 120 120 
H(22)-C(9)-C(8) 120 120 120 120 120 120 120 120 120 120 119 119 119 
H(23)-C(8)-C(7) 120 120 120 120 120 120 120 120 120 120 120 120 120 
H(24)-C(7)-C(6) 121 121 121 121 121 121 121 121 121 121 121 121 121 
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ʈʠʩ. 8 ï ʀʟʤʝʥʝʥʠʝ ʟʘʨʷʜʦʚ ʥʘ ʥʝʢʦʪʦʨʳʭ ʘʪʦʤʘʭ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʦ-ʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣʘ 
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ʂɺɸʅʊʆɺʆ-ʍʀʄʀʏɽʉʂʆɽ ʀɿʋʏɽʅʀɽ ʄɽʍɸʅʀɿʄɸ 
ʇʈʆʊʆʅʀʈʆɺɸʅʀʗ 3-ɸʃʃʀʃʎʀʂʃʆʇɽʅʊɽʅɸ ʄɽʊʆɼʆʄ MNDO 

ʀʛʥʘʪʦʚʘ ʄ.ɺ. 

*ʉʝʙʨʷʢʦʚʩʢʠʡ ʬʠʣʠʘʣ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ɸʥʥʦʪʘʮʠʷ 

ɺʧʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥ ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ 3-ʘʣʣʠʣʮʠʢʣʦʧʝʥʪʝʥʘ  ʢʣʘʩʩʠʯʝʩʢʠʤ 
ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ MNDO. ʇʦʢʘʟʘʥʦ, ʯʪʦ  ʵʪʦʪ ʤʝʭʘʥʠʟʤ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʦʙʳʯʥʫʶ ʨʝʘʢʮʠʶ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʤʦʥʦʤʝʨʘ. ʈʝʘʢʮʠʷ 
ʵʢʟʦʪʝʨʤʠʯʥʘ ʠ ʠʤʝʝʪ ʙʝʟ ʙʘʨʴʝʨʥʳʡ ʭʘʨʘʢʪʝʨ. ɺʳʠʛʨʳʰ ʵʥʝʨʛʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ 
ʧʨʠ ʘʪʘʢʝ ʥʘ Ŭ-ʫʛʣʝʨʦʜʥʳʡ ʘʪʦʤ ʨʘʚʝʥ 491 ʢɼʞ/ʤʦʣʴ. ʈʝʘʢʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʚʳʛʦʜʥʦ 
ʠʜʪʠ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʄʘʨʢʦʚʥʠʢʦʚʘ. 

 

Summary 

For the first time it is researched of classical quantum chemical method MNDO of 
modeling mechanism protonizataion of 3-allylcyclopentene ï monomer of cationic 
polymerization. Showing, that he considerate some self usual mechanism connection proton to 
olefin corresponding Morkovnikovôs rule. Reaction exothermic and carry without a barrier 
character. Prize energy in result of reaction ï 491 kDg/mol.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ, ʤʝʪʦʜ  MNDO,  3-ʘʣʣʠʣʮʠʢʣʦʧʝʥʪʝʥ, 
ʧʨʘʚʠʣʦ ʄʘʨʢʦʚʥʠʢʦʚʘ. 

Keywords: mechanism protonizataion, method MNDO, 3-allylcyclopentene, 
Markovnikovôs rule. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ 
ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ 3-ʘʣʣʠʣʮʠʢʣʦʧʝʥʪʝʥʘ ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ MNDO. 

 
 

ʄʝʪʦʜʠʯʝʩʢʘʷ ʯʘʩʪʴ 
ʀʩʧʦʣʴʟʫʷ ʢʣʘʩʩʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʝʭʘʥʠʟʤʝ ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʢʘʪʠʦʥʥʦʡ 

ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʨʘʟʣʠʯʥʳʭ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ [1-3], ʜʣʷ ʠʟʫʯʝʥʠʷ 
ʤʝʭʘʥʠʟʤʘ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʢʚʘʥʪʦʚʦʭʠʤʠʯʝʩʢʠʡ ʧʦʫʵʤʧʠʨʠʯʝʩʢʠʠʡ ʤʝʪʦʜ 
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MNDO ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʛʝʦʤʝʪʨʠʠ ʧʦ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ ʛʨʘʜʠʝʥʪʥʳʤ ʤʝʪʦʜʦʤ, 
ʚʩʪʨʦʝʥʥʳʤ ʚ Firefly [4-5], ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʵʪʦʪ ʤʝʪʦʜ ʩʧʝʮʠʘʣʴʥʦ ʧʘʨʘʤʝʪʨʠʟʦʚʘʥ ʜʣʷ 
ʥʘʠʣʫʯʰʝʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʠʩʪʝʤ, ʯʪʦ 
ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʘʥʘʣʠʟʝ ʤʝʭʘʥʠʟʤʦʚ ʢʘʪʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʈʘʩʯʝʪʳ 
ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʧʨʠʙʣʠʞʝʥʠʠ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʤʦʣʝʢʫʣʳ ʚ ʛʘʟʦʚʦʡ ʬʘʟʝ. ɺ ʩʠʩʪʝʤʝ H+ é 
C8H12 (3-ʘʣʣʠʣʮʠʢʣʦʧʝʥʪʝʥ) 21 ʘʪʦʤ, M=2S+1=1 (ʛʜʝ S ï ʩʫʤʤʘʨʥʳʡ ʩʧʠʥ ʚʩʝʭ ʵʣʝʢʪʨʦʥʦʚ 
ʠʟʫʯʘʝʤʦʡ ʩʠʩʪʝʤʳ ʨʘʚʝʥ ʥʫʣʶ (ʚʩʝ ʵʣʝʢʪʨʦʥʳ ʩʧʘʨʝʥʳ), ʄ ï ʤʫʣʴʪʠʧʣʝʪʥʦʩʪʴ), ʦʙʱʠʡ 
ʟʘʨʷʜ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ × qc =1. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ 3-ʘʣʣʠʣʮʠʢʣʦʧʝʥʪʝʥʘ ʚʳʧʦʣʥʷʣʩʷ 
ʨʘʩʯʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʪʦʥʘ ʩ  3-ʘʣʣʠʣʮʠʢʣʦʧʝʥʪʝʥʦʤ ʧʦ 
ʤʝʪʦʜʠʢʝ, ʘʥʘʣʦʛʠʯʥʦʡ [8-17]. ɺ ʢʘʯʝʩʪʚʝ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ ʙʳʣʠ ʚʳʙʨʘʥʳ  ʨʘʩʩʪʦʷʥʠʷ 
ʦʪ ʧʨʦʪʦʥʘ ʅ1 ʜʦ ʉ2 (RH1ʉ2) ʠ ʦʪ ʅ1 ʜʦ ʉ3 (RH1ʉ3). ʀʩʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ RH1ʉ2 ʠ RH1ʉ3 
ʧʨʠʥʠʤʘʣʠʩʴ ʨʘʚʥʳʤʠ 0,31 ʥʤ. ɼʘʣʝʝ, ʤʝʥʷʷ  ʟʥʘʯʝʥʠʷ RH1ʉ2 ʩ ʰʘʛʦʤ 0,01 ʥʤ ʚʳʧʦʣʥʷʣʩʷ 
ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ ʠʟʤʝʥʷʷ ʟʥʘʯʝʥʠʷ RH1ʉ3 ʩ ʪʘʢʠʤ ʞʝ 
ʰʘʛʦʤ 0,01 ʥʤ. ʀʩʭʦʜʥʘʷ ʤʦʜʝʣʴ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʤʦʣʝʢʫʣʳ 3-ʘʣʣʠʣʮʠʢʣʦʧʝʥʪʝʥʘ ʧʦʢʘʟʘʥʘ 
ʥʘ ʨʠʩ. 1. 

 
ʈʠʩ. 1 ï ʀʩʭʦʜʥʘʷ ʤʦʜʝʣʴ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʤʦʣʝʢʫʣʳ 3-ʘʣʣʠʣʮʠʢʣʦʧʝʥʪʝʥʘ 

ɼʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʜʝʣʝʡ ʤʦʣʝʢʫʣ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʟʚʝʩʪʥʘʷ 
ʧʨʦʛʨʘʤʤʘ MacMolPlt [6]. 

 
ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ 

ɿʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ H+ é C8H12  ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʡ 
RH1ʉ2 ʠ RH1ʉ3 ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ 
ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 Ŭ ïʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ 3-ʘʣʣʠʣʮʠʢʣʦʧʝʥʪʝʥʘ (ʉ2) ʠ ʨʘʟʨʳʚʘ 
ʜʚʦʡʥʦʡ ʩʚʷʟʠ 3-ʘʣʣʠʣʮʠʢʣʦʧʝʥʪʝʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2. ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ 
ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 ɓïʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ 3-
ʘʣʣʠʣʮʠʢʣʦʧʝʥʪʝʥʘ (ʉ3) ʠ ʨʘʟʨʳʚʘ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʉ2 = C3  ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3. ɿʘʨʷʜʳ ʥʘ 
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ʘʪʦʤʘʭ ʢʦʥʝʯʥʳʭ ʤʦʜʝʣʝʡ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʘʨʙʢʘʪʠʦʥʥʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. 
ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʧʨʠ ʧʨʦʪʦʥʠʟʘʮʠʠ 3-ʘʣʣʠʣʮʠʢʣʦʧʝʥʪʝʥʘ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣ. 1, ʠʟ 
ʢʦʪʦʨʦʡ ʚʠʜʥʦ, ʯʪʦ ʥʘ ʚʩʝʤ ʧʫʪʠ ʜʚʠʞʝʥʠʷ ʧʨʦʪʦʥʘ (ʠʥʠʮʠʠʨʫʶʱʘʷ ʯʘʩʪʠʮʘ)  H+ŭ  ʚʜʦʣʴ 
ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ RH1ʉ2 ʠ RH1ʉ3 ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʩʠʩʪʝʤʳ  H+ é 
C8H12 (ɽ0) ʥʝʫʢʣʦʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʨʙʢʘʪʠʦʥʘ (ʩʤ. ʨʠʩ. 3) 
ʠ ʥʦʩʠʪ ʙʝʟʙʘʨʴʝʨʥʳʡ ʭʘʨʘʢʪʝʨ ʢʘʢ ʧʨʠ ʘʪʘʢʝ ʥʘ Ŭ- ʪʘʢ ʠ ʥʘ ɓ- ʫʛʣʝʨʦʜʥʳʝ ʘʪʦʤʳ 3-
ʘʣʣʠʣʮʠʢʣʦʧʝʥʪʝʥʘ. ʆʜʥʘʢʦ, ʢʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʘʪʘʢʠ ʧʨʦʪʦʥʘ Ŭ-  ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʥʘ 
60 ʢɼʞ/ʤʦʣʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʚʳʛʦʜʥʝʝ, ʯʝʤ ʢʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ɓ-  
ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʨʘʚʠʣʦʤ 
ʄʘʨʢʦʚʥʠʢʦʚʘ. ɺʳʠʛʨʳʰ ʵʥʝʨʛʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ ʧʨʠ ʘʪʘʢʝ ʥʘ Ŭ- ʫʛʣʝʨʦʜʥʳʡ ʘʪʦʤ 
ʨʘʚʝʥ 491 ʢɼʞ/ʤʦʣʴ, ʘ ʧʨʠ ʘʪʘʢʝ ʥʘ ɓ- ʫʛʣʝʨʦʜʥʳʡ ʘʪʦʤ ʨʘʚʝʥ 431 ʢɼʞ/ʤʦʣʴ.  

ɹʦʣʝʝ ʪʦʛʦ, ʧʦ ʨʂʘ=42,11-147,18qmax
H+[7] (qmax

H+  = +0,119- ʤʘʢʩʠʤʘʣʴʥʳʡ ʟʘʨʷʜ ʥʘ 
ʘʪʦʤʝ ʚʦʜʦʨʦʜʘ, ʨʂʘ- ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʠʩʣʦʪʥʦʩʪʠ), ʥʘʭʦʜʠʤ ʟʥʘʯʝʥʠʝ 
ʢʠʩʣʦʪʥʦʡ ʩʠʣʳ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʘʨʙʢʘʪʠʦʥʦʚ, ʨʘʚʥʦʝ ʨʂʘ = 25 

ʂʨʦʤʝ ʪʦʛʦ, ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ  ʠ ʠʟʤʝʥʝʥʠʝ ʜʣʠʥ 
ʩʚʷʟʝʡ ʠ ʚʘʣʝʥʪʥʳʭ ʫʛʣʦʚ ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪʳ ʨʝʘʢʮʠʠ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʧʨʠ ʘʪʘʢʝ ʧʨʦʪʦʥʘ 
ʥʘ Ŭ- ʪʘʢ ʠ ʥʘ ɓ- ʫʛʣʝʨʦʜʥʳʝ ʘʪʦʤʳ 3-ʘʣʣʠʣʮʠʢʣʦʧʝʥʪʝʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 
ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʢʘʪʠʦʥʥʦʡ ʧʦʣʠʤʝʨʠʟʘʮʠʠ 3-ʘʣʣʠʣʮʠʢʣʦʧʝʥʪʝʥʘ ʠʜʝʪ ʧʦ 
ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʤʦʥʦʤʝʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʚʧʝʨʚʳʝ ʠʟʫʯʝʥ ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ 3-
ʘʣʣʠʣʮʠʢʣʦʧʝʥʪʝʥʘ ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ MNDO. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʵʪʦʪ ʤʝʭʘʥʠʟʤ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʳʯʥʫʶ ʨʝʘʢʮʠʶ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʦʣʝʬʠʥʘ. 
ʈʝʘʢʮʠʷ ʵʢʟʦʪʝʨʤʠʯʥʘ ʠ ʥʦʩʠʪ ʙʝʟʙʘʨʴʝʨʥʳʡ ʭʘʨʘʢʪʝʨ. ʈʝʘʢʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʚʳʛʦʜʥʦ 
ʠʜʪʠ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʄʘʨʢʦʚʥʠʢʦʚʘ. 

 

 
ʈʠʩ.2 ï ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 Ŭ ï

ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ 3-ʘʣʣʠʣʮʠʢʣʦʧʝʥʪʝʥʘ (ʉ2) 
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ʈʠʩ.3 ï ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 ɓ ï

ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ 3-ʘʣʣʠʣʮʠʢʣʦʧʝʥʪʝʥʘ (ʉ3) 
 
 
 

ʊʘʙʣʠʮʘ 1 ï ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ H+ é C8H12 ï ɽʦ  (ʚ 
ʢɼʞ/ʤʦʣʴ) ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ RH1ʉ2 ʠ  RH1ʉ3 (ʚ ɸ) 

RH1ʉ3
 RH1ʉ2 

3,1 3,0 2,9 2,8 2,7 2,6 2,5 2,4 2,3 2,2 2,1 
3,1 0 -3 -8 -14 -21 -29 -465 -462 -460 -452 -444 
3,0 -3 -6 -11 -16 -24 -32 -465 -462 -460 -455 -447 
2,9 -6 -8 -14 -19 -27 -35 -45 -58 -71 -90 -113 
2,8 -8 -14 -19 -24 -29 -37 -48 -61 -77 -95 -116 
2,7 -14 -19 -21 -27 -35 -43 -53 -66 -79 -98 -119 
2,6 -19 -24 -29 -35 -40 -48 -58 -69 -85 -103 -124 
2,5 -462 -32 -35 -40 -48 -56 -63 -77 -90 -108 -129 
2,4 -457 -40 -45 -50 -56 -63 -71 -85 -98 -113 -134 
2,3 -449 -50 -56 -61 -69 -74 -82 -92 -106 -121 -140 
2,2 -439 -63 -69 -77 -82 -87 -95 -106 -116 -132 -150 
2,1 -426 -77 -85 -92 -98 -106 -113 -121 -132 -145 -161 
2,0 -405 -95 -103 -111 -119 -126 -134 -142 -150 -163 -176 
1,9 -379 -111 -124 -134 -142 -150 -158 -166 -174 -184 -197 
1,8 -336 -357 -145 -161 -171 -179 -187 -195 -203 -211 -221 
1,7 -276 -308 -171 -187 -203 -213 -221 -229 -234 -242 -250 
1,6 -98 -242 -189 -213 -234 -247 -258 -266 -274 -279 -284 
1,5 -90 -148 -200 -237 -263 -284 -297 -308 -313 -318 -323 
1,4 -87 -145 -200 -250 -284 -313 -334 -347 -355 -360 -363 
1,3 -87 -140 -197 -250 -294 -334 -360 -379 -389 -397 -399 
1,2 -87 -129 -182 -237 -284 -334 -371 -397 -415 -423 -426 
1,1 -74 -108 -150 -200 -247 -302 -350 -386 -413 -426 -431 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

RH1ʉ3
 RH1ʉ2 

2,0 1,9 1,8 1,7 1,6 1,5 1,4 1,3 1,2 1,1 
3,1 -431 -413 -384 -166 -168 -168 -171 -168 -163 -142 
3,0 -436 -421 -397 -363 -213 -224 -226 -224 -213 -184 
2,9 -137 -163 -192 -221 -247 -268 -279 -281 -268 -234 
2,8 -140 -168 -203 -237 -268 -300 -321 -331 -321 -287 
2,7 -145 -176 -211 -247 -287 -323 -355 -373 -373 -342 
2,6 -150 -182 -216 -255 -297 -339 -376 -407 -415 -392 
2,5 -155 -184 -221 -260 -305 -350 -392 -428 -447 -434 
2,4 -158 -189 -224 -266 -310 -357 -402 -442 -465 -460 
2,3 -166 -195 -229 -268 -313 -360 -407 -449 -476 -481 
2,2 -171 -200 -231 -271 -316 -363 -410 -452 -481 -491 
2,1 -182 -208 -237 -274 -316 -363 -407 -452 -484 -491 
2,0 -195 -218 -245 -279 -318 -360 -405 -447 -478 -489 
1,9 -213 -231 -258 -287 -321 -360 -402 -442 -470 -478 
1,8 -234 -250 -271 -297 -326 -363 -399 -434 -460 -468 
1,7 -260 -274 -289 -310 -336 -365 -397 -426 -447 -449 
1,6 -292 -300 -313 -329 -347 -371 -394 -418 -431 -428 
1,5 -329 -334 -339 -350 -363 -376 -394 -407 -415 -405 
1,4 -365 -368 -368 -373 -379 -386 -392 -397 -394 -376 
1,3 -399 -399 -397 -394 -392 -392 -389 -384 -371 -342 
1,2 -423 -421 -415 -407 -399 -392 -379 -363 -336 -294 
1,1 -428 -423 -415 -405 -389 -373 -352 -323 -287 -231 

 

 
ʈʠʩ. 5 ï ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  

ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ 3-ʘʣʣʠʣʮʠʢʣʦʧʝʥʪʝʥʘ 
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ʊʘʙʣʠʮʘ 2 ï ʀʟʤʝʥʝʥʠʝ ʜʣʠʥ ʩʚʷʟʝʡ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ 3-ʘʣʣʠʣʮʠʢʣʦʧʝʥʪʝʥʘ 

ʥʦʤʝʨ 
ʩʪʫʧʝʥʠ 

1 2 3 4 5 6 7 8 9 10 

C(2)-H(1) 3,10 3,00 2,90 2,80 2,70 2,60 2,50 2,40 2,30 2,20 
C(3)-H(1) 3,10 3,00 2,90 2,80 2,70 2,70 2,60 2,60 2,60 2,60 
C(3)-C(2) 1,38 1,38 1,38 1,38 1,39 1,39 1,39 1,39 1,40 1,40 
C(4)-C(3) 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 
C(5)-C(4) 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 
C(6)-C(5) 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 
C(7)-C(6) 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 
C(8)-C(7) 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 
C(9)-C(8) 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 
C(9)-C(5) 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 

H(10)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(11)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(12)-C(3) 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 
H(13)-C(4) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(14)-C(4) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(15)-C(5) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(16)-C(6) 1,08 1,08 1,08 1,08 1,08 1,08 1,08 1,08 1,08 1,08 
H(17)-C(7) 1,08 1,08 1,08 1,08 1,08 1,08 1,08 1,08 1,08 1,08 
H(18)-C(8) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(19)-C(8) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(20)-C(9) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(21)-C(9) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 

 
 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 
ʥʦʤʝʨ 

ʩʪʫʧʝʥʠ 
11 12 13 14 15 16 17 18 19 20 21 

C(2)-H(1) 2,10 2,00 1,90 1,80 1,70 1,60 1,50 1,40 1,30 1,20 1,10 
C(3)-H(1) 2,60 2,60 2,60 2,50 2,40 2,30 2,30 2,30 2,30 2,30 2,20 
C(3)-C(2) 1,40 1,41 1,42 1,42 1,43 1,43 1,45 1,46 1,47 1,49 1,49 
C(4)-C(3) 1,49 1,49 1,49 1,49 1,49 1,49 1,48 1,48 1,48 1,48 1,48 
C(5)-C(4) 1,56 1,56 1,56 1,56 1,56 1,56 1,57 1,57 1,57 1,56 1,56 
C(6)-C(5) 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 
C(7)-C(6) 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 
C(8)-C(7) 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 
C(9)-C(8) 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 
C(9)-C(5) 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,57 1,57 

H(10)-C(2) 1,09 1,09 1,09 1,09 1,09 1,10 1,10 1,10 1,10 1,11 1,11 
H(11)-C(2) 1,09 1,09 1,09 1,09 1,10 1,10 1,10 1,10 1,11 1,12 1,12 
H(12)-C(3) 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 
H(13)-C(4) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(14)-C(4) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,13 1,13 
H(15)-C(5) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(16)-C(6) 1,08 1,08 1,08 1,08 1,08 1,08 1,08 1,08 1,08 1,08 1,08 
H(17)-C(7) 1,08 1,08 1,08 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(18)-C(8) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(19)-C(8) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(20)-C(9) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(21)-C(9) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
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ʊʘʙʣʠʮʘ 3 ï ʀʟʤʝʥʝʥʠʝ ʚʘʣʝʥʪʥʳʭ ʫʛʣʦʚ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ 3-ʘʣʣʠʣʮʠʢʣʦʧʝʥʪʝʥʘ 

ʥʦʤʝʨ ʩʪʫʧʝʥʠ 1 2 3 4 5 6 7 8 9 10 
H(1)-C(2)-C(3) 77 77 76 76 75 79 78 82 86 90 
C(4)-C(3)-C(2) 126 126 126 126 126 126 126 126 126 126 
C(5)-C(4)-C(3) 114 114 114 114 114 114 114 114 114 114 
C(6)-C(5)-C(4) 112 112 112 112 112 112 112 112 112 112 
C(7)-C(6)-C(5) 112 112 112 112 112 112 112 112 112 112 
C(8)-C(7)-C(6) 112 112 112 112 112 112 112 112 112 112 
C(9)-C(8)-C(7) 105 105 105 105 105 105 105 105 105 105 
C(9)-C(5)-C(4) 116 116 116 116 116 116 116 116 116 116 

H(10)-C(2)-C(3) 124 124 124 124 124 124 123 123 123 123 
H(11)-C(2)-C(3) 122 122 122 122 122 121 121 121 121 121 
H(12)-C(3)-C(2) 118 118 118 118 118 118 118 118 118 118 
H(13)-C(4)-C(3) 111 111 111 111 111 111 111 111 111 111 
H(14)-C(4)-C(3) 107 107 107 107 107 107 107 107 107 107 
H(15)-C(5)-C(4) 107 107 107 107 107 107 107 107 107 107 
H(16)-C(6)-C(5) 121 121 121 121 121 121 121 121 121 121 
H(17)-C(7)-C(6) 127 127 127 127 127 127 127 127 127 127 
H(18)-C(8)-C(7) 111 111 111 111 111 111 111 111 111 111 
H(19)-C(8)-C(7) 111 111 111 111 111 111 111 111 111 111 
H(20)-C(9)-C(8) 111 111 111 111 111 111 111 111 111 111 
H(21)-C(9)-C(8) 110 110 110 110 110 110 110 110 110 110 

 
 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3 
ʥʦʤʝʨ ʩʪʫʧʝʥʠ 11 12 13 14 15 16 17 18 19 20 21 
H(1)-C(2)-C(3) 94 98 102 101 100 98 103 107 112 117 116 
C(4)-C(3)-C(2) 126 126 126 126 126 126 126 126 126 126 126 
C(5)-C(4)-C(3) 114 114 114 114 114 114 114 114 115 115 115 
C(6)-C(5)-C(4) 112 112 112 112 112 112 112 112 112 112 112 
C(7)-C(6)-C(5) 112 112 112 112 112 112 112 112 112 112 112 
C(8)-C(7)-C(6) 112 112 112 112 112 112 112 112 112 112 112 
C(9)-C(8)-C(7) 105 105 105 105 105 105 105 105 105 105 105 
C(9)-C(5)-C(4) 116 116 116 116 115 115 115 115 115 115 115 

H(10)-C(2)-C(3) 123 122 121 121 120 120 118 117 115 114 112 
H(11)-C(2)-C(3) 121 120 119 119 118 118 116 114 112 107 107 
H(12)-C(3)-C(2) 118 118 117 117 117 117 117 117 117 116 116 
H(13)-C(4)-C(3) 111 111 112 112 112 112 112 112 112 112 112 
H(14)-C(4)-C(3) 107 107 106 106 106 107 106 106 106 105 105 
H(15)-C(5)-C(4) 107 107 107 107 107 107 107 107 107 107 107 
H(16)-C(6)-C(5) 121 121 121 121 121 121 121 121 121 121 121 
H(17)-C(7)-C(6) 127 127 127 127 127 127 127 127 127 127 127 
H(18)-C(8)-C(7) 111 111 111 111 111 111 111 111 111 111 111 
H(19)-C(8)-C(7) 111 111 111 111 111 111 111 111 111 111 111 
H(20)-C(9)-C(8) 111 111 111 111 111 111 111 111 111 111 111 
H(21)-C(9)-C(8) 110 110 110 110 110 110 110 110 110 110 110 
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ʈʠʩ. 6 ï ʀʟʤʝʥʝʥʠʝ ʟʘʨʷʜʦʚ ʥʘ ʥʝʢʦʪʦʨʳʭ ʘʪʦʤʘʭ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  

ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ 3-ʘʣʣʠʣʮʠʢʣʦʧʝʥʪʝʥʘ 
 
 

 
 

ʈʠʩ. 7 ï ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ 3-ʘʣʣʠʣʮʠʢʣʦʧʝʥʪʝʥʘ 
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ʊʘʙʣʠʮʘ 4 ï ʀʟʤʝʥʝʥʠʝ ʜʣʠʥ ʩʚʷʟʝʡ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ 3-ʘʣʣʠʣʮʠʢʣʦʧʝʥʪʝʥʘ 

ʥʦʤʝʨ 
ʩʪʫʧʝʥʠ 

1 2 3 4 5 6 7 8 9 10 

C(2)-H(1) 3,10 3,00 2,90 2,80 2,70 2,60 2,50 2,50 2,40 2,30 
C(3)-H(1) 3,10 3,00 2,90 2,80 2,70 2,60 2,50 2,40 2,30 2,20 
C(3)-C(2) 1,38 1,38 1,38 1,38 1,39 1,39 1,39 1,39 1,40 1,40 
C(4)-C(3) 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 
C(5)-C(4) 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 
C(6)-C(5) 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 
C(7)-C(6) 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 
C(8)-C(7) 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 
C(9)-C(8) 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 
C(9)-C(5) 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 

H(10)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(11)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(12)-C(3) 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 
H(13)-C(4) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(14)-C(4) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(15)-C(5) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(16)-C(6) 1,08 1,08 1,08 1,08 1,08 1,08 1,08 1,08 1,08 1,08 
H(17)-C(7) 1,08 1,08 1,08 1,08 1,08 1,08 1,08 1,08 1,08 1,08 
H(18)-C(8) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(19)-C(8) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(20)-C(9) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(21)-C(9) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 

 
 
 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4 
 

ʥʦʤʝʨ 
ʩʪʫʧʝʥʠ 

11 12 13 14 15 16 17 18 19 20 21 

C(2)-H(1) 2,30 2,30 2,30 2,20 2,20 2,20 2,10 2,10 2,10 2,10 2,10 
C(3)-H(1) 2,10 2,00 1,90 1,80 1,70 1,60 1,50 1,40 1,30 1,20 1,10 
C(3)-C(2) 1,40 1,41 1,41 1,41 1,42 1,42 1,43 1,44 1,45 1,46 1,46 
C(4)-C(3) 1,51 1,51 1,51 1,52 1,52 1,53 1,53 1,54 1,54 1,56 1,58 
C(5)-C(4) 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,54 
C(6)-C(5) 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 
C(7)-C(6) 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 1,35 
C(8)-C(7) 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 
C(9)-C(8) 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 1,55 
C(9)-C(5) 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56 

H(10)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,10 
H(11)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,10 1,10 1,09 
H(12)-C(3) 1,10 1,10 1,10 1,10 1,10 1,10 1,11 1,11 1,11 1,11 1,12 
H(13)-C(4) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(14)-C(4) 1,12 1,12 1,12 1,12 1,12 1,11 1,11 1,11 1,11 1,11 1,11 
H(15)-C(5) 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 1,12 
H(16)-C(6) 1,08 1,08 1,08 1,08 1,08 1,08 1,08 1,08 1,08 1,08 1,08 
H(17)-C(7) 1,08 1,08 1,08 1,08 1,08 1,08 1,08 1,08 1,08 1,08 1,08 
H(18)-C(8) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(19)-C(8) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(20)-C(9) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(21)-C(9) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
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ʊʘʙʣʠʮʘ 5 ï ʀʟʤʝʥʝʥʠʝ ʚʘʣʝʥʪʥʳʭ ʫʛʣʦʚ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ 3-ʘʣʣʠʣʮʠʢʣʦʧʝʥʪʝʥʘ 

ʥʦʤʝʨ ʩʪʫʧʝʥʠ 1 2 3 4 5 6 7 8 9 10 
H(1)-C(2)-C(3) 77 77 76 76 75 75 74 70 69 68 
C(4)-C(3)-C(2) 126 126 126 126 126 126 126 126 126 126 
C(5)-C(4)-C(3) 114 114 114 114 114 114 114 114 114 114 
C(6)-C(5)-C(4) 112 112 112 112 112 112 112 112 112 112 
C(7)-C(6)-C(5) 112 112 112 112 112 112 112 112 112 112 
C(8)-C(7)-C(6) 112 112 112 112 112 112 112 112 112 112 
C(9)-C(8)-C(7) 105 105 105 105 105 105 105 105 105 105 
C(9)-C(5)-C(4) 116 116 116 116 116 116 116 116 116 116 

H(10)-C(2)-C(3) 124 124 124 124 124 124 123 123 123 123 
H(11)-C(2)-C(3) 122 122 122 122 122 122 121 121 121 121 
H(12)-C(3)-C(2) 118 118 118 118 118 118 118 118 118 118 
H(13)-C(4)-C(3) 111 111 111 111 111 111 111 111 111 111 
H(14)-C(4)-C(3) 107 107 107 107 107 107 107 107 107 107 
H(15)-C(5)-C(4) 107 107 107 107 107 107 107 107 107 107 
H(16)-C(6)-C(5) 121 121 121 121 121 121 121 121 121 121 
H(17)-C(7)-C(6) 127 127 127 127 127 127 127 127 127 127 
H(18)-C(8)-C(7) 111 111 111 111 111 111 111 111 111 111 
H(19)-C(8)-C(7) 111 111 111 111 111 111 111 111 111 111 
H(20)-C(9)-C(8) 111 111 111 111 111 111 111 111 111 111 
H(21)-C(9)-C(8) 110 110 110 110 110 110 110 110 110 110 

 
 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 5 
 

ʥʦʤʝʨ ʩʪʫʧʝʥʠ 11 12 13 14 15 16 17 18 19 20 21 
H(1)-C(2)-C(3) 64 60 56 55 51 47 46 42 38 34 30 
C(4)-C(3)-C(2) 126 126 125 125 124 124 123 122 120 118 114 
C(5)-C(4)-C(3) 114 114 114 114 114 115 115 115 115 115 116 
C(6)-C(5)-C(4) 112 112 112 112 112 112 112 112 112 112 112 
C(7)-C(6)-C(5) 112 112 112 112 112 112 112 113 113 113 113 
C(8)-C(7)-C(6) 112 112 112 112 112 112 112 112 112 112 112 
C(9)-C(8)-C(7) 105 105 105 105 105 105 105 105 105 105 105 
C(9)-C(5)-C(4) 116 116 116 116 116 116 116 116 117 117 116 

H(10)-C(2)-C(3) 123 123 123 123 123 123 123 123 123 122 122 
H(11)-C(2)-C(3) 121 121 121 121 121 121 121 121 121 122 122 
H(12)-C(3)-C(2) 118 118 117 117 117 116 116 114 113 112 111 
H(13)-C(4)-C(3) 111 111 110 110 110 110 110 110 109 109 108 
H(14)-C(4)-C(3) 107 107 107 107 107 107 107 106 106 106 104 
H(15)-C(5)-C(4) 107 107 107 107 107 108 108 108 108 108 108 
H(16)-C(6)-C(5) 121 121 121 121 121 121 121 121 121 121 121 
H(17)-C(7)-C(6) 127 127 127 127 127 127 127 127 127 127 127 
H(18)-C(8)-C(7) 111 111 111 111 111 111 111 111 111 111 111 
H(19)-C(8)-C(7) 111 111 111 111 111 111 111 111 111 111 111 
H(20)-C(9)-C(8) 111 111 111 111 111 111 111 111 111 111 111 
H(21)-C(9)-C(8) 110 110 110 110 110 110 110 110 110 110 110 
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ʈʠʩ. 8 ï ʀʟʤʝʥʝʥʠʝ ʟʘʨʷʜʦʚ ʥʘ ʥʝʢʦʪʦʨʳʭ ʘʪʦʤʘʭ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ 

ʧʨʦʪʦʥʘ ʅ1 ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ 3-ʘʣʣʠʣʮʠʢʣʦʧʝʥʪʝʥʘ 
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ʂɺɸʅʊʆɺʆ-ʍʀʄʀʏɽʉʂʆɽ ʀɿʋʏɽʅʀɽ ʄɽʍɸʅʀɿʄɸ 
ʇʈʆʊʆʅʀʈʆɺɸʅʀʗ ʊʈɸʅʉ-3-ʄɽʊʀʃʇɽʅʊɸɼʀɽʅɸ-1,3 

ʄɽʊʆɼʆʄ MNDO 

ɸʥʠʩʠʤʦʚʘ ɺ.ʉ. 

*ʉʝʙʨʷʢʦʚʩʢʠʡ ʬʠʣʠʘʣ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ɸʥʥʦʪʘʮʠʷ 

ɺʧʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥ ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3  
ʢʣʘʩʩʠʯʝʩʢʠʤ ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ MNDO. ʇʦʢʘʟʘʥʦ, ʯʪʦ  ʵʪʦʪ ʤʝʭʘʥʠʟʤ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʳʯʥʫʶ ʨʝʘʢʮʠʶ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʤʦʥʦʤʝʨʘ. 
ʈʝʘʢʮʠʷ ʵʢʟʦʪʝʨʤʠʯʥʘ ʠ ʠʤʝʝʪ ʙʝʟ ʙʘʨʴʝʨʥʳʡ ʭʘʨʘʢʪʝʨ. ɺʳʠʛʨʳʰ ʵʥʝʨʛʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʨʝʘʢʮʠʠ ʧʨʠ ʘʪʘʢʝ ʥʘ Ŭ-ʫʛʣʝʨʦʜʥʳʡ ʘʪʦʤ ʨʘʚʝʥ 533 ʢɼʞ/ʤʦʣʴ. ʈʝʘʢʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠ 
ʚʳʛʦʜʥʦ ʠʜʪʠ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʄʘʨʢʦʚʥʠʢʦʚʘ. 

Summary 

For the first time it is researched of classical quantum chemical method MNDO of 
modeling mechanism protonizataion of trans-3-methylpentadiene-1,3 ï monomer of cationic 
polymerization. Showing, that he considerate some self usual mechanism connection proton to 
olefin corresponding Morkovnikovôs rule. Reaction exothermic and carry without a barrier 
character. Prize energy in result of reaction ï 533 kDg/mol.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ, ʤʝʪʦʜ  MNDO,  ʪʨʘʥʩ-3-
ʤʝʪʠʣʧʝʥʪʘʜʠʝʥ-1,3, ʧʨʘʚʠʣʦ ʄʘʨʢʦʚʥʠʢʦʚʘ. 

Keywords: mechanism protonizataion, method MNDO, trans-3-methylpentadiene-1,3, 
Markovnikovôs rule. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ 
ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 
MNDO . 
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ʄʝʪʦʜʠʯʝʩʢʘʷ ʯʘʩʪʴ 

ʀʩʧʦʣʴʟʫʷ ʢʣʘʩʩʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʝʭʘʥʠʟʤʝ ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʢʘʪʠʦʥʥʦʡ 
ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʨʘʟʣʠʯʥʳʭ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ [1-3], ʜʣʷ ʠʟʫʯʝʥʠʷ 
ʤʝʭʘʥʠʟʤʘ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʢʚʘʥʪʦʚʦʭʠʤʠʯʝʩʢʠʡ ʧʦʫʵʤʧʠʨʠʯʝʩʢʠʠʡ ʤʝʪʦʜ 
MNDO ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʛʝʦʤʝʪʨʠʠ ʧʦ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ ʛʨʘʜʠʝʥʪʥʳʤ ʤʝʪʦʜʦʤ, 
ʚʩʪʨʦʝʥʥʳʤ ʚ Firefly [4-5], ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʵʪʦʪ ʤʝʪʦʜ ʩʧʝʮʠʘʣʴʥʦ ʧʘʨʘʤʝʪʨʠʟʦʚʘʥ ʜʣʷ 
ʥʘʠʣʫʯʰʝʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʠʩʪʝʤ, ʯʪʦ 
ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʘʥʘʣʠʟʝ ʤʝʭʘʥʠʟʤʦʚ ʢʘʪʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʈʘʩʯʝʪʳ 
ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʧʨʠʙʣʠʞʝʥʠʠ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʤʦʣʝʢʫʣʳ ʚ ʛʘʟʦʚʦʡ ʬʘʟʝ. ɺ ʩʠʩʪʝʤʝ H+ é 
C6H10 (ʪʨʘʥʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥ-1,3) 17 ʘʪʦʤʦʚ, M=2S+1=1 (ʛʜʝ S ï ʩʫʤʤʘʨʥʳʡ ʩʧʠʥ ʚʩʝʭ 
ʵʣʝʢʪʨʦʥʦʚ ʠʟʫʯʘʝʤʦʡ ʩʠʩʪʝʤʳ ʨʘʚʝʥ ʥʫʣʶ (ʚʩʝ ʵʣʝʢʪʨʦʥʳ ʩʧʘʨʝʥʳ), ʄ-
ʤʫʣʴʪʠʧʣʝʪʥʦʩʪʴ), ʦʙʱʠʡ ʟʘʨʷʜ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ × qc =1. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 
ʚʳʧʦʣʥʷʣʩʷ ʨʘʩʯʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʪʦʥʘ ʩ  ʪʨʘʥʩ-3-
ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʦʤ-1,3 ʧʦ ʤʝʪʦʜʠʢʝ, ʘʥʘʣʦʛʠʯʥʦʡ [8-17]. ɺ ʢʘʯʝʩʪʚʝ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ 
ʙʳʣʠ ʚʳʙʨʘʥʳ  ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʧʨʦʪʦʥʘ ʅ1 ʜʦ ʉ2 (RH1ʉ2) ʠ ʦʪ ʅ1 ʜʦ ʉ3 (RH1ʉ3). ʀʩʭʦʜʥʳʝ 
ʟʥʘʯʝʥʠʷ RH1ʉ2 ʠ RH1ʉ3 ʧʨʠʥʠʤʘʣʠʩʴ ʨʘʚʥʳʤʠ 0,31 ʥʤ. ɼʘʣʝʝ, ʤʝʥʷʷ  ʟʥʘʯʝʥʠʷ RH1ʉ2 ʩ 
ʰʘʛʦʤ 0,01 ʥʤ ʚʳʧʦʣʥʷʣʩʷ ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ ʠʟʤʝʥʷʷ 
ʟʥʘʯʝʥʠʷ RH1ʉ3 ʩ ʪʘʢʠʤ ʞʝ ʰʘʛʦʤ 0,01 ʥʤ. ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʟʥʘʯʝʥʠʡ ʵʥʝʨʛʠʡ 
ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ ʩʪʨʦʠʣʘʩʴ ʵʢʚʠʧʦʪʝʥʮʠʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 
ʧʨʦʪʦʥʘ ʪʨʘʥʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʦʤ-1,3 (ʩʤ. ʨʠʩ. 4).  ʀʩʭʦʜʥʘʷ ʤʦʜʝʣʴ ʘʪʘʢʠ ʧʨʦʪʦʥʘ 
ʤʦʣʝʢʫʣʳ ʪʨʘʥʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1.   

 

ʈʠʩ. 1 ï ʀʩʭʦʜʥʘʷ ʤʦʜʝʣʴ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʤʦʣʝʢʫʣʳ ʪʨʘʥʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 

 

ɼʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʜʝʣʝʡ ʤʦʣʝʢʫʣ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʟʚʝʩʪʥʘʷ 
ʧʨʦʛʨʘʤʤʘ MacMolPlt[6]. 
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ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ 

ɿʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ H+ é C6H10  ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʡ RH1ʉ2 ʠ 
RH1ʉ3 ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ ʧʦʩʣʝ ʘʪʘʢʠ 
ʧʨʦʪʦʥʘ ʅ1 Ŭ ïʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʪʨʘʥʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 (ʉ2) ʠ ʨʘʟʨʳʚʘ ʜʚʦʡʥʦʡ ʩʚʷʟʠ 
ʪʨʘʥʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2. ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ 
ʢʘʨʙʢʘʪʠʦʥʘ ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 ɓ ïʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʪʨʘʥʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 (ʉ3) 
ʠ ʨʘʟʨʳʚʘ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʉ2 = C3  ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3. ɿʘʨʷʜʳ ʥʘ ʘʪʦʤʘʭ ʢʦʥʝʯʥʳʭ ʤʦʜʝʣʝʡ 
ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʘʨʙʢʘʪʠʦʥʥʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʧʨʠ 
ʧʨʦʪʦʥʠʟʘʮʠʠ ʪʨʘʥʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣ. 1, ʠʟ ʢʦʪʦʨʦʡ ʚʠʜʥʦ, ʯʪʦ ʥʘ ʚʩʝʤ 
ʧʫʪʠ ʜʚʠʞʝʥʠʷ ʧʨʦʪʦʥʘ (ʠʥʠʮʠʠʨʫʶʱʘʷ ʯʘʩʪʠʮʘ)  H+ŭ  ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ RH1ʉ2 ʠ RH1ʉ3 
ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʩʠʩʪʝʤʳ  H+ é C6H10 (ɽ0) ʥʝʫʢʣʦʥʥʦ ʚʦʟʨʘʩʪʘʝʪ 
ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʨʙʢʘʪʠʦʥʘ (ʩʤ. ʨʠʩ. 4) ʠ ʥʦʩʠʪ ʙʝʟʙʘʨʴʝʨʥʳʡ ʭʘʨʘʢʪʝʨ ʢʘʢ 
ʧʨʠ ʘʪʘʢʝ ʥʘ Ŭ- ʪʘʢ ʠ ʥʘ ɓ- ʫʛʣʝʨʦʜʥʳʝ ʘʪʦʤʳ ʪʨʘʥʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3. ʆʜʥʘʢʦ, ʢʦʥʝʯʥʘʷ 
ʩʪʨʫʢʪʫʨʘ ʘʪʘʢʠ ʧʨʦʪʦʥʘ Ŭ-  ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʥʘ 89 ʢɼʞ/ʤʦʣʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʚʳʛʦʜʥʝʝ, ʯʝʤ 
ʢʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ɓ-  ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʥʦʤ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʨʘʚʠʣʦʤ ʄʘʨʢʦʚʥʠʢʦʚʘ. ɺʳʠʛʨʳʰ ʵʥʝʨʛʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʨʝʘʢʮʠʠ ʧʨʠ ʘʪʘʢʝ ʥʘ Ŭ- ʫʛʣʝʨʦʜʥʳʡ ʘʪʦʤ ʨʘʚʝʥ 533 ʢɼʞ/ʤʦʣʴ, ʘ ʧʨʠ ʘʪʘʢʝ ʥʘ ɓ- ʫʛʣʝʨʦʜʥʳʡ 
ʘʪʦʤ ʨʘʚʝʥ 444 ʢɼʞ/ʤʦʣʴ.  

ɹʦʣʝʝ ʪʦʛʦ, ʧʦ ʨʂʘ=42,11-147,18qmax
H+[7] (qmax

H+  = +0,103- ʤʘʢʩʠʤʘʣʴʥʳʡ ʟʘʨʷʜ ʥʘ 
ʘʪʦʤʝ ʚʦʜʦʨʦʜʘ, ʨʂʘ- ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʠʩʣʦʪʥʦʩʪʠ), ʥʘʭʦʜʠʤ ʟʥʘʯʝʥʠʝ 
ʢʠʩʣʦʪʥʦʡ ʩʠʣʳ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʘʨʙʢʘʪʠʦʥʦʚ, ʨʘʚʥʦʝ ʨʂʘ = 27 

ʂʨʦʤʝ ʪʦʛʦ, ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ  ʠ ʠʟʤʝʥʝʥʠʝ ʜʣʠʥ 
ʩʚʷʟʝʡ ʠ ʚʘʣʝʥʪʥʳʭ ʫʛʣʦʚ ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪʳ ʨʝʘʢʮʠʠ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʧʨʠ ʘʪʘʢʝ ʧʨʦʪʦʥʘ 
ʥʘ Ŭ- ʪʘʢ ʠ ʥʘ ɓ- ʫʛʣʝʨʦʜʥʳʝ ʘʪʦʤʳ ʪʨʘʥʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, 
ʯʪʦ ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʢʘʪʠʦʥʥʦʡ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʪʨʘʥʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 
ʠʜʝʪ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʤʦʥʦʤʝʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʚʧʝʨʚʳʝ ʠʟʫʯʝʥ ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩ-3-
ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ MNDO. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʵʪʦʪ ʤʝʭʘʥʠʟʤ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʳʯʥʫʶ ʨʝʘʢʮʠʶ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʦʣʝʬʠʥʘ. 
ʈʝʘʢʮʠʷ ʵʢʟʦʪʝʨʤʠʯʥʘ ʠ ʥʦʩʠʪ ʙʝʟʙʘʨʴʝʨʥʳʡ ʭʘʨʘʢʪʝʨ. ʈʝʘʢʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʚʳʛʦʜʥʦ 
ʠʜʪʠ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʄʘʨʢʦʚʥʠʢʦʚʘ. 

 

ʈʠʩ.2 ï ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 Ŭ ï
ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʪʨʘʥʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 (ʉ2) 
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ʈʠʩ.3 ï ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 ɓ ï

ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʪʨʘʥʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 (ʉ3) 

 
ʈʠʩ. 4 ï ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʵʥʝʨʛʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʨʦʪʦʥʘ ʩ ʪʨʘʥʩ-3-

ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʦʤ-1,3 
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ʊʘʙʣʠʮʘ 1 ï ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ H+ é C6H10 ï ɽʦ 
(ʚ ʢɼʞ/ʤʦʣʴ) ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ RH1ʉ2 ʠ  RH1ʉ3 (ʚ ɸ) 

RH1ʉ3
 RH1ʉ2 

3,1 3,0 2,9 2,8 2,7 2,6 2,5 2,4 2,3 2,2 2,1 
3,1 0 -6 -11 -16 -21 -32 -42 -56 -71 -87 -108 
3,0 -3 -8 -11 -19 -24 -34 -45 -58 -74 -92 -116 
2,9 -8 -11 -16 -21 -27 -37 -48 -61 -76 -98 -121 
2,8 -11 -13 -19 -24 -29 -40 -50 -63 -79 -100 -124 
2,7 -16 -19 -21 -27 -34 -42 -53 -66 -82 -103 -126 
2,6 -21 -24 -27 -32 -40 -48 -56 -69 -84 -105 -129 
2,5 -27 -32 -34 -40 -45 -53 -61 -74 -90 -108 -132 
2,4 -360 -40 -42 -48 -53 -58 -69 -79 -95 -113 -137 
2,3 -347 -48 -53 -56 -61 -69 -76 -87 -100 -119 -139 
2,2 -329 -61 -63 -69 -74 -79 -87 -95 -108 -124 -145 
2,1 -300 -74 -79 -84 -90 -95 -100 -108 -121 -134 -153 
2,0 -263 -87 -98 -103 -108 -113 -119 -126 -134 -147 -163 
1,9 -213 -247 -116 -124 -132 -137 -142 -150 -155 -166 -179 
1,8 -150 -195 -137 -150 -161 -166 -171 -176 -184 -189 -200 
1,7 -76 -132 -161 -176 -189 -200 -205 -210 -216 -221 -229 
1,6 10 -58 -116 -203 -221 -234 -244 -250 -255 -258 -260 
1,5 102 29 -189 -226 -252 -271 -281 -292 -297 -300 -300 
1,4 191 -205 -252 -286 -313 -300 -318 -329 -336 -342 -339 
1,3 280 -213 -263 -310 -344 -371 -384 -363 -373 -378 -378 
1,2 362 -210 -258 -307 -355 -389 -412 -378 -394 -402 -402 
1,1 441 -195 -234 -281 -331 -376 -410 -434 -444 -444 -439 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

RH1ʉ3
 RH1ʉ2 

2,0 1,9 1,8 1,7 1,6 1,5 1,4 1,3 1,2 1,1 
3,1 -129 -150 -171 -187 -197 -203 -205 -203 -192 -171 
3,0 -139 -166 -195 -218 -242 -255 -260 -258 -244 -216 
2,9 -147 -176 -210 -242 -273 -300 -313 -315 -302 -266 
2,8 -153 -184 -221 -260 -297 -331 -357 -368 -357 -323 
2,7 -155 -189 -229 -271 -315 -355 -389 -410 -407 -378 
2,6 -161 -195 -234 -279 -326 -373 -412 -441 -452 -428 
2,5 -161 -197 -237 -284 -331 -384 -428 -465 -483 -470 
2,4 -163 -197 -239 -284 -336 -389 -439 -481 -504 -502 
2,3 -166 -200 -239 -284 -336 -389 -441 -489 -517 -520 
2,2 -171 -203 -239 -284 -334 -389 -441 -489 -523 -531 
2,1 -176 -205 -242 -284 -331 -384 -436 -486 -520 -533 
2,0 -184 -210 -242 -281 -329 -378 -431 -478 -515 -528 
1,9 -197 -221 -247 -284 -326 -371 -420 -465 -502 -517 
1,8 -216 -234 -258 -286 -323 -365 -410 -452 -486 -499 
1,7 -239 -252 -271 -294 -323 -360 -399 -436 -465 -475 
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1,6 -268 -279 -289 -307 -331 -357 -389 -418 -441 -447 
1,5 -302 -307 -315 -326 -339 -357 -378 -399 -415 -412 
1,4 -342 -342 -344 -347 -355 -363 -373 -384 -386 -376 
1,3 -378 -376 -373 -371 -368 -365 -365 -363 -355 -331 
1,2 -402 -399 -394 -386 -376 -365 -352 -336 -315 -279 
1,1 -407 -402 -394 -384 -368 -349 -329 -300 -263 -210 

 

 

 

ʈʠʩ. 5 ï ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʪʨʘʥʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 

 

ʊʘʙʣʠʮʘ 2 ï ʀʟʤʝʥʝʥʠʝ ʜʣʠʥ ʩʚʷʟʝʡ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʪʨʘʥʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 

ʥʦʤʝʨ 
ʩʪʫʧʝʥʠ 

1 2 3 4 5 6 7 8 9 10 

C(2)-H(1) 3,10 3,00 2,90 2,80 2,70 2,60 2,50 2,40 2,30 2,20 
C(3)-H(1) 3,10 3,00 2,90 2,90 2,80 2,70 2,60 2,60 2,50 2,50 
C(3)-C(2) 1,38 1,38 1,39 1,39 1,39 1,39 1,40 1,40 1,41 1,41 
C(4)-C(3) 1,45 1,45 1,44 1,44 1,44 1,44 1,44 1,44 1,44 1,44 
C(5)-C(4) 1,39 1,39 1,39 1,39 1,39 1,39 1,39 1,39 1,39 1,39 
C(6)-C(5) 1,49 1,49 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 
C(7)-C(4) 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 
H(8)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(9)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 

H(10)-C(3) 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 
H(11)-C(5) 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 
H(12)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(13)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(14)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(15)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(16)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(17)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

ʥʦʤʝʨ 
ʩʪʫʧʝʥʠ 

11 12 13 14 15 16 17 18 19 20 21 

C(2)-H(1) 2,10 2,00 1,90 1,80 1,70 1,60 1,50 1,40 1,30 1,20 1,10 
C(3)-H(1) 2,50 2,40 2,40 2,40 2,30 2,30 2,30 2,20 2,20 2,10 2,10 
C(3)-C(2) 1,42 1,42 1,43 1,44 1,44 1,45 1,46 1,46 1,48 1,48 1,49 
C(4)-C(3) 1,43 1,43 1,43 1,42 1,42 1,42 1,41 1,41 1,41 1,41 1,41 
C(5)-C(4) 1,39 1,39 1,40 1,40 1,40 1,40 1,40 1,41 1,41 1,41 1,41 
C(6)-C(5) 1,50 1,50 1,50 1,50 1,50 1,49 1,49 1,49 1,49 1,49 1,49 
C(7)-C(4) 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 
H(8)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,10 1,10 1,10 1,11 
H(9)-C(2) 1,09 1,09 1,09 1,09 1,10 1,10 1,10 1,10 1,11 1,11 1,11 

H(10)-C(3) 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 
H(11)-C(5) 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 
H(12)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(13)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(14)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(15)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(16)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(17)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 

ʊʘʙʣʠʮʘ 3 ï ʀʟʤʝʥʝʥʠʝ ʚʘʣʝʥʪʥʳʭ ʫʛʣʦʚ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʪʨʘʥʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 

ʥʦʤʝʨ ʩʪʫʧʝʥʠ 1 2 3 4 5 6 7 8 9 10 
H(1)-C(2)-C(3) 77 77 76 80 79 79 78 82 81 85 
C(4)-C(3)-C(2) 128 128 128 128 128 128 128 128 128 128 
C(5)-C(4)-C(3) 122 122 122 122 122 122 122 122 122 122 
C(6)-C(5)-C(4) 129 129 129 129 129 129 129 129 129 129 
C(7)-C(4)-C(3) 119 119 119 119 119 119 119 119 119 119 
H(8)-C(2)-C(3) 125 125 125 125 125 125 125 125 124 124 
H(9)-C(2)-C(3) 121 121 121 121 121 121 121 120 120 120 

H(10)-C(3)-C(2) 115 115 115 115 115 115 115 115 115 114 
H(11)-C(5)-C(4) 118 118 118 118 118 118 118 118 118 118 
H(12)-C(6)-C(5) 111 111 111 111 111 111 111 111 111 111 
H(13)-C(6)-C(5) 112 112 112 112 112 112 112 112 112 112 
H(14)-C(6)-C(5) 111 111 111 111 111 111 111 111 111 111 
H(15)-C(7)-C(4) 111 111 111 111 111 111 111 111 111 111 
H(16)-C(7)-C(4) 111 111 111 111 111 111 111 111 111 111 
H(17)-C(7)-C(4) 112 112 112 112 112 112 112 112 112 112 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3 

ʥʦʤʝʨ ʩʪʫʧʝʥʠ 11 12 13 14 15 16 17 18 19 20 21 
H(1)-C(2)-C(3) 88 87 91 95 94 98 102 100 105 103 107 
C(4)-C(3)-C(2) 128 128 128 128 129 129 129 129 129 129 129 
C(5)-C(4)-C(3) 122 122 122 122 122 122 122 122 122 122 122 
C(6)-C(5)-C(4) 129 129 129 129 129 129 129 129 129 129 129 
C(7)-C(4)-C(3) 119 119 120 120 120 120 120 120 120 120 120 
H(8)-C(2)-C(3) 124 124 123 122 122 121 120 119 118 117 115 
H(9)-C(2)-C(3) 120 119 119 118 117 116 114 114 112 111 109 

H(10)-C(3)-C(2) 114 114 114 114 114 113 113 113 113 113 112 
H(11)-C(5)-C(4) 118 118 118 118 118 117 117 117 117 117 117 
H(12)-C(6)-C(5) 111 111 111 111 111 111 111 111 111 111 111 
H(13)-C(6)-C(5) 112 112 112 112 112 112 111 111 111 111 111 
H(14)-C(6)-C(5) 111 111 110 111 111 110 111 111 111 111 111 
H(15)-C(7)-C(4) 111 111 111 111 111 110 111 111 111 111 111 
H(16)-C(7)-C(4) 111 111 111 111 111 111 111 111 111 111 111 
H(17)-C(7)-C(4) 112 112 112 112 112 112 112 112 112 112 112 
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ʈʠʩ. 6 ï ʀʟʤʝʥʝʥʠʝ ʟʘʨʷʜʦʚ ʥʘ ʥʝʢʦʪʦʨʳʭ ʘʪʦʤʘʭ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʪʨʘʥʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 

 

 

ʈʠʩ. 7 ï ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʪʨʘʥʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 
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ʊʘʙʣʠʮʘ 4 ï ʀʟʤʝʥʝʥʠʝ ʜʣʠʥ ʩʚʷʟʝʡ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʪʨʘʥʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 

ʥʦʤʝʨ 
ʩʪʫʧʝʥʠ 

1 2 3 4 5 6 7 8 9 10 

C(2)-H(1) 3,10 3,00 2,90 2,90 2,90 2,80 2,80 2,80 2,70 2,70 
C(3)-H(1) 3,10 3,00 2,90 2,80 2,70 2,60 2,50 2,40 2,30 2,20 
C(3)-C(2) 1,38 1,38 1,39 1,39 1,39 1,39 1,39 1,39 1,39 1,40 
C(4)-C(3) 1,45 1,45 1,44 1,45 1,45 1,45 1,45 1,45 1,45 1,46 
C(4)-C(2) 2,55 2,55 2,55 2,55 2,55 2,55 2,55 2,55 2,55 2,55 
C(5)-C(4) 1,39 1,39 1,39 1,39 1,39 1,39 1,38 1,38 1,38 1,38 
C(6)-C(5) 1,49 1,49 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 
C(7)-C(4) 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 
H(8)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(9)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 

H(10)-C(3) 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 
H(11)-C(5) 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 
H(12)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(13)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(14)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(15)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(16)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(17)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4 

ʥʦʤʝʨ 
ʩʪʫʧʝʥʠ 

11 12 13 14 15 16 17 18 19 20 21 

C(2)-H(1) 2,70 2,70 2,60 2,60 2,60 2,50 2,50 2,40 2,40 2,40 2,30 
C(3)-H(1) 2,10 2,00 1,90 1,80 1,70 1,60 1,50 1,40 1,30 1,20 1,10 
C(3)-C(2) 1,40 1,40 1,41 1,42 1,43 1,43 1,45 1,46 1,48 1,50 1,49 
C(4)-C(3) 1,46 1,47 1,47 1,48 1,49 1,49 1,50 1,50 1,51 1,52 1,58 
C(4)-C(2) 2,55 2,55 2,55 2,54 2,53 2,53 2,52 2,52 2,51 2,50 1,63 
C(5)-C(4) 1,37 1,37 1,36 1,36 1,36 1,36 1,36 1,36 1,36 1,36 1,43 
C(6)-C(5) 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,49 
C(7)-C(4) 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,51 1,54 
H(8)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,10 
H(9)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,10 

H(10)-C(3) 1,10 1,10 1,11 1,11 1,11 1,11 1,11 1,11 1,12 1,12 1,11 
H(11)-C(5) 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 
H(12)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(13)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,12 
H(14)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(15)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(16)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(17)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 

 

ʊʘʙʣʠʮʘ 5 ï ʀʟʤʝʥʝʥʠʝ ʚʘʣʝʥʪʥʳʭ ʫʛʣʦʚ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʪʨʘʥʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 

ʥʦʤʝʨ ʩʪʫʧʝʥʠ 1 2 3 4 5 6 7 8 9 10 
H(1)-C(2)-C(3) 77 77 76 72 68 67 63 59 58 54 
C(4)-C(3)-C(2) 128 128 128 128 128 128 128 128 127 127 
C(5)-C(4)-C(3) 122 122 122 122 122 122 122 122 122 123 
C(6)-C(5)-C(4) 129 129 129 129 129 129 129 129 129 129 
C(7)-C(4)-C(3) 119 119 119 119 119 119 119 119 119 118 
H(8)-C(2)-C(3) 125 125 125 125 125 125 125 125 124 124 
H(9)-C(2)-C(3) 121 121 121 121 121 121 121 121 121 121 
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H(10)-C(3)-C(2) 115 115 115 115 115 115 115 115 115 115 
H(11)-C(5)-C(4) 118 118 118 118 118 118 118 118 118 118 
H(12)-C(6)-C(5) 111 111 111 111 111 111 111 111 111 111 
H(13)-C(6)-C(5) 112 112 112 112 111 111 111 111 111 111 
H(14)-C(6)-C(5) 111 111 111 111 111 111 111 112 111 112 
H(15)-C(7)-C(4) 111 111 111 111 111 111 111 111 111 111 
H(16)-C(7)-C(4) 111 111 111 111 111 111 111 111 111 111 
H(17)-C(7)-C(4) 112 112 112 112 112 112 112 112 112 112 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 5 

ʥʦʤʝʨ ʩʪʫʧʝʥʠ 11 12 13 14 15 16 17 18 19 20 21 
H(1)-C(2)-C(3) 50 46 45 41 37 37 33 32 28 24 23 
C(4)-C(3)-C(2) 126 125 124 123 121 120 118 117 114 111 64 
C(5)-C(4)-C(3) 123 123 123 123 123 123 123 123 123 124 122 
C(6)-C(5)-C(4) 129 129 129 129 129 129 129 129 129 129 130 
C(7)-C(4)-C(3) 118 117 117 117 117 117 116 116 116 116 116 
H(8)-C(2)-C(3) 124 124 124 123 123 123 123 123 123 123 121 
H(9)-C(2)-C(3) 121 121 121 121 121 121 121 121 121 120 121 

H(10)-C(3)-C(2) 115 115 115 115 114 113 111 111 108 106 118 
H(11)-C(5)-C(4) 118 118 118 118 118 118 118 118 118 118 117 
H(12)-C(6)-C(5) 111 111 111 111 111 111 111 111 111 111 109 
H(13)-C(6)-C(5) 111 111 111 111 111 110 111 111 111 111 109 
H(14)-C(6)-C(5) 112 112 112 112 112 112 112 112 112 112 115 
H(15)-C(7)-C(4) 111 111 111 112 112 112 112 112 112 112 112 
H(16)-C(7)-C(4) 111 111 111 111 111 112 112 112 112 112 111 
H(17)-C(7)-C(4) 112 112 112 112 111 110 110 110 110 110 110 

 

 

ʈʠʩ. 8 ï ʀʟʤʝʥʝʥʠʝ ʟʘʨʷʜʦʚ ʥʘ ʥʝʢʦʪʦʨʳʭ ʘʪʦʤʘʭ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ 
ʧʨʦʪʦʥʘ ʅ1 ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʪʨʘʥʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 
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ʇʈʆʊʆʅʀʈʆɺɸʅʀʗ ʎʀʉ-3-ʄɽʊʀʃʇɽʅʊɸɼʀɽʅɸ-1,3 

ʄɽʊʆɼʆʄ MNDO 

 
ɸʥʠʩʠʤʦʚʘ ɺ.ʉ. 

*ʉʝʙʨʷʢʦʚʩʢʠʡ ʬʠʣʠʘʣ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ɸʥʥʦʪʘʮʠʷ 

ɺʧʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥ ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʮʠʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3  
ʢʣʘʩʩʠʯʝʩʢʠʤ ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ MNDO. ʇʦʢʘʟʘʥʦ, ʯʪʦ  ʵʪʦʪ ʤʝʭʘʥʠʟʤ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʳʯʥʫʶ ʨʝʘʢʮʠʶ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʤʦʥʦʤʝʨʘ. 
ʈʝʘʢʮʠʷ ʵʢʟʦʪʝʨʤʠʯʥʘ ʠ ʠʤʝʝʪ ʙʝʟ ʙʘʨʴʝʨʥʳʡ ʭʘʨʘʢʪʝʨ. ɺʳʠʛʨʳʰ ʵʥʝʨʛʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʨʝʘʢʮʠʠ ʧʨʠ ʘʪʘʢʝ ʥʘ Ŭ-ʫʛʣʝʨʦʜʥʳʡ ʘʪʦʤ ʨʘʚʝʥ 525 ʢɼʞ/ʤʦʣʴ. ʈʝʘʢʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠ 
ʚʳʛʦʜʥʦ ʠʜʪʠ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʄʘʨʢʦʚʥʠʢʦʚʘ. 
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Summary 

For the first time it is researched of classical quantum chemical method MNDO of 
modeling mechanism protonizataion of ʩis-3-methylpentadiene-1,3 ï monomer of cationic 
polymerization. Showing, that he considerate some self usual mechanism connection proton to 
olefin corresponding Morkovnikovôs rule. Reaction exothermic and carry without a barrier 
character. Prize energy in result of reaction ï 525 kDg/mol.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ, ʤʝʪʦʜ  MNDO,  ʮʠʩ-3-
ʤʝʪʠʣʧʝʥʪʘʜʠʝʥ-1,3, ʧʨʘʚʠʣʦ ʄʘʨʢʦʚʥʠʢʦʚʘ. 

Keywords: mechanism protonizataion, method MNDO, ʩis-3-methylpentadiene-1,3, 
Markovnikovôs rule. 

ʄʝʪʦʜʠʯʝʩʢʘʷ ʯʘʩʪʴ 

ʀʩʧʦʣʴʟʫʷ ʢʣʘʩʩʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʝʭʘʥʠʟʤʝ ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʢʘʪʠʦʥʥʦʡ 
ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʨʘʟʣʠʯʥʳʭ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ [1-3], ʜʣʷ ʠʟʫʯʝʥʠʷ 
ʤʝʭʘʥʠʟʤʘ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʢʚʘʥʪʦʚʦʭʠʤʠʯʝʩʢʠʡ ʧʦʫʵʤʧʠʨʠʯʝʩʢʠʠʡ ʤʝʪʦʜ 
MNDO ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʛʝʦʤʝʪʨʠʠ ʧʦ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ ʛʨʘʜʠʝʥʪʥʳʤ ʤʝʪʦʜʦʤ, 
ʚʩʪʨʦʝʥʥʳʤ ʚ Firefly [4-5], ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʵʪʦʪ ʤʝʪʦʜ ʩʧʝʮʠʘʣʴʥʦ ʧʘʨʘʤʝʪʨʠʟʦʚʘʥ ʜʣʷ 
ʥʘʠʣʫʯʰʝʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʠʩʪʝʤ, ʯʪʦ 
ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʘʥʘʣʠʟʝ ʤʝʭʘʥʠʟʤʦʚ ʢʘʪʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʈʘʩʯʝʪʳ 
ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʧʨʠʙʣʠʞʝʥʠʠ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʤʦʣʝʢʫʣʳ ʚ ʛʘʟʦʚʦʡ ʬʘʟʝ. ɺ ʩʠʩʪʝʤʝ H+ é 
C6H10 (ʮʠʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥ-1,3) 17 ʘʪʦʤʦʚ, M=2S+1=1 (ʛʜʝ S ï ʩʫʤʤʘʨʥʳʡ ʩʧʠʥ ʚʩʝʭ 
ʵʣʝʢʪʨʦʥʦʚ ʠʟʫʯʘʝʤʦʡ ʩʠʩʪʝʤʳ ʨʘʚʝʥ ʥʫʣʶ (ʚʩʝ ʵʣʝʢʪʨʦʥʳ ʩʧʘʨʝʥʳ), ʄ-
ʤʫʣʴʪʠʧʣʝʪʥʦʩʪʴ), ʦʙʱʠʡ ʟʘʨʷʜ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ × qc =1. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʮʠʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 
ʚʳʧʦʣʥʷʣʩʷ ʨʘʩʯʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʪʦʥʘ ʩ  ʮʠʩ-3-
ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʦʤ-1,3 ʧʦ ʤʝʪʦʜʠʢʝ, ʘʥʘʣʦʛʠʯʥʦʡ [8-17]. ɺ ʢʘʯʝʩʪʚʝ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ 
ʙʳʣʠ ʚʳʙʨʘʥʳ  ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʧʨʦʪʦʥʘ ʅ1 ʜʦ ʉ2 (RH1ʉ2) ʠ ʦʪ ʅ1 ʜʦ ʉ3 (RH1ʉ3). ʀʩʭʦʜʥʳʝ 
ʟʥʘʯʝʥʠʷ RH1ʉ2 ʠ RH1ʉ3 ʧʨʠʥʠʤʘʣʠʩʴ ʨʘʚʥʳʤʠ 0,31 ʥʤ. ɼʘʣʝʝ, ʤʝʥʷʷ  ʟʥʘʯʝʥʠʷ RH1ʉ2 ʩ 
ʰʘʛʦʤ 0,01 ʥʤ ʚʳʧʦʣʥʷʣʩʷ ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ ʠʟʤʝʥʷʷ 
ʟʥʘʯʝʥʠʷ RH1ʉ3 ʩ ʪʘʢʠʤ ʞʝ ʰʘʛʦʤ 0,01 ʥʤ. ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʟʥʘʯʝʥʠʡ ʵʥʝʨʛʠʡ 
ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ ʩʪʨʦʠʣʘʩʴ ʵʢʚʠʧʦʪʝʥʮʠʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 
ʧʨʦʪʦʥʘ ʮʠʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʦʤ-1,3 (ʩʤ. ʨʠʩ. 4.).  ʀʩʭʦʜʥʘʷ ʤʦʜʝʣʴ ʘʪʘʢʠ ʧʨʦʪʦʥʘ 
ʤʦʣʝʢʫʣʳ ʮʠʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1.   
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ʈʠʩ. 1 ï ʀʩʭʦʜʥʘʷ ʤʦʜʝʣʴ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʤʦʣʝʢʫʣʳ ʮʠʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 

ɼʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʜʝʣʝʡ ʤʦʣʝʢʫʣ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʟʚʝʩʪʥʘʷ 
ʧʨʦʛʨʘʤʤʘ MacMolPlt[6]. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ 

ɿʥʘʯʝʥʠʷ ʵʥʝʨʛʠʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ H+ é C6H10  ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʡ 
RH1ʉ2 ʠ RH1ʉ3 ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ 
ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 Ŭ ïʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʮʠʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 (ʉ2) ʠ ʨʘʟʨʳʚʘ 
ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʮʠʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2. ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ 
ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 ɓ ïʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʮʠʩ-3-
ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 (ʉ3) ʠ ʨʘʟʨʳʚʘ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʉ2 = C3  ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3. ɿʘʨʷʜʳ ʥʘ 
ʘʪʦʤʘʭ ʢʦʥʝʯʥʳʭ ʤʦʜʝʣʝʡ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʘʨʙʢʘʪʠʦʥʥʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. 
ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʧʨʠ ʧʨʦʪʦʥʠʟʘʮʠʠ ʮʠʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣ. 
1, ʠʟ ʢʦʪʦʨʦʡ ʚʠʜʥʦ, ʯʪʦ ʥʘ ʚʩʝʤ ʧʫʪʠ ʜʚʠʞʝʥʠʷ ʧʨʦʪʦʥʘ (ʠʥʠʮʠʠʨʫʶʱʘʷ ʯʘʩʪʠʮʘ)  H+ŭ  
ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ RH1ʉ2 ʠ RH1ʉ3 ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʩʠʩʪʝʤʳ  
H+ é C6H10 (ɽ0) ʥʝʫʢʣʦʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʨʙʢʘʪʠʦʥʘ (ʩʤ. 
ʨʠʩ. 4) ʠ ʥʦʩʠʪ ʙʝʟʙʘʨʴʝʨʥʳʡ ʭʘʨʘʢʪʝʨ ʢʘʢ ʧʨʠ ʘʪʘʢʝ ʥʘ Ŭ- ʪʘʢ ʠ ʥʘ ɓ- ʫʛʣʝʨʦʜʥʳʝ ʘʪʦʤʳ 
ʮʠʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3. ʆʜʥʘʢʦ, ʢʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʘʪʘʢʠ ʧʨʦʪʦʥʘ Ŭ-  ʫʛʣʝʨʦʜʥʦʛʦ 
ʘʪʦʤʘ ʥʘ 74 ʢɼʞ/ʤʦʣʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʚʳʛʦʜʥʝʝ, ʯʝʤ ʢʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ɓ-  
ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʨʘʚʠʣʦʤ 
ʄʘʨʢʦʚʥʠʢʦʚʘ. ɺʳʠʛʨʳʰ ʵʥʝʨʛʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ ʧʨʠ ʘʪʘʢʝ ʥʘ Ŭ- ʫʛʣʝʨʦʜʥʳʡ ʘʪʦʤ 
ʨʘʚʝʥ 525 ʢɼʞ/ʤʦʣʴ, ʘ ʧʨʠ ʘʪʘʢʝ ʥʘ ɓ- ʫʛʣʝʨʦʜʥʳʡ ʘʪʦʤ ʨʘʚʝʥ 451 ʢɼʞ/ʤʦʣʴ.  

ɹʦʣʝʝ ʪʦʛʦ, ʧʦ ʨʂʘ=42,11-147,18qmax
H+[7] (qmax

H+  = +0,101 ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʟʘʨʷʜ ʥʘ 
ʘʪʦʤʝ ʚʦʜʦʨʦʜʘ, ʨʂʘ- ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʠʩʣʦʪʥʦʩʪʠ), ʥʘʭʦʜʠʤ ʟʥʘʯʝʥʠʝ 
ʢʠʩʣʦʪʥʦʡ ʩʠʣʳ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʘʨʙʢʘʪʠʦʥʦʚ, ʨʘʚʥʦʝ ʨʂʘ = 27 
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ʂʨʦʤʝ ʪʦʛʦ, ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ  ʠ ʠʟʤʝʥʝʥʠʝ ʜʣʠʥ 
ʩʚʷʟʝʡ ʠ ʚʘʣʝʥʪʥʳʭ ʫʛʣʦʚ ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪʳ ʨʝʘʢʮʠʠ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʧʨʠ ʘʪʘʢʝ ʧʨʦʪʦʥʘ 
ʥʘ Ŭ- ʪʘʢ ʠ ʥʘ ɓ- ʫʛʣʝʨʦʜʥʳʝ ʘʪʦʤʳ ʮʠʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 
ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʢʘʪʠʦʥʥʦʡ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʮʠʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 ʠʜʝʪ ʧʦ 
ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʤʦʥʦʤʝʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʚʧʝʨʚʳʝ ʠʟʫʯʝʥ ʤʝʭʘʥʠʟʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʮʠʩ-3-
ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ MNDO. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʵʪʦʪ ʤʝʭʘʥʠʟʤ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʳʯʥʫʶ ʨʝʘʢʮʠʶ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʦʣʝʬʠʥʘ. 
ʈʝʘʢʮʠʷ ʵʢʟʦʪʝʨʤʠʯʥʘ ʠ ʥʦʩʠʪ ʙʝʟʙʘʨʴʝʨʥʳʡ ʭʘʨʘʢʪʝʨ. ʈʝʘʢʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʚʳʛʦʜʥʦ 
ʠʜʪʠ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʄʘʨʢʦʚʥʠʢʦʚʘ. 

 

ʈʠʩ.2 ï ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 Ŭ ï
ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʮʠʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 (ʉ2) 

 

 

 
ʈʠʩ.3 ï ʂʦʥʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʢʘʪʠʦʥʘ ʧʦʩʣʝ ʘʪʘʢʠ ʧʨʦʪʦʥʘ ʅ1 ɓ ï

ʫʛʣʝʨʦʜʥʦʛʦ ʘʪʦʤʘ ʮʠʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 (ʉ3) 



 
 

233 

 
ʈʠʩ. 4 ï ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʵʥʝʨʛʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʨʦʪʦʥʘ ʩ ʮʠʩ-3-

ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʦʤ-1,3 

ʊʘʙʣʠʮʘ 1 ï ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ H+ é C6H10 ï ɽʦ  (ʚ 
ʢɼʞ/ʤʦʣʴ) ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪ ʨʝʘʢʮʠʠ RH1ʉ2 ʠ  RH1ʉ3 (ʚ ɸ) 

 

RH1ʉ3
 RH1ʉ2 

3,1 3,0 2,9 2,8 2,7 2,6 2,5 2,4 2,3 2,2 2,1 
3,1 0 -2 -7 -15 -21 -31 -42 -55 -70 -86 -107 
3,0 -2 -5 -10 -18 -23 -34 -44 -57 -73 -92 -113 
2,9 -5 -7 -13 -21 -26 -36 -47 -60 -76 -97 -120 
2,8 -7 -10 -15 -23 -28 -39 -50 -63 -81 -99 -123 
2,7 -10 -15 -21 -26 -34 -42 -52 -68 -84 -102 -128 
2,6 -15 -21 -23 -31 -36 -47 -57 -70 -86 -107 -131 
2,5 -21 -26 -28 -36 -42 -52 -63 -76 -92 -110 -133 
2,4 -28 -31 -36 -42 -50 -57 -68 -81 -94 -115 -136 
2,3 -346 -42 -44 -50 -57 -65 -76 -86 -102 -120 -141 
2,2 -330 -52 -57 -63 -68 -76 -84 -97 -110 -126 -147 
2,1 -309 -323 -70 -76 -84 -89 -97 -107 -120 -136 -155 
2,0 -280 -301 -89 -94 -102 -107 -115 -123 -136 -149 -165 
1,9 -236 -267 -107 -118 -123 -131 -136 -144 -155 -165 -181 
1,8 -175 -223 -131 -141 -152 -160 -160 -170 -178 -189 -202 
1,7 -97 -162 -152 -170 -183 -191 -199 -210 -210 -218 -228 
1,6 -7 -81 -173 -197 -215 -228 -236 -246 -252 -252 -260 
1,5 87 -197 -183 -220 -246 -262 -275 -286 -291 -296 -299 
1,4 184 -210 -257 -233 -270 -296 -312 -325 -333 -336 -338 
1,3 276 -215 -267 -315 -280 -315 -341 -359 -370 -372 -375 
1,2 360 -207 -260 -312 -359 -396 -420 -378 -393 -399 -401 
1,1 -81 -189 -231 -283 -336 -383 -417 -441 -451 -451 -406 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

RH1ʉ3
 RH1ʉ2 

2,0 1,9 1,8 1,7 1,6 1,5 1,4 1,3 1,2 1,1 
3,1 -128 -149 -170 -189 -202 -212 -215 -212 -202 -178 
3,0 -139 -165 -191 -220 -244 -262 -270 -270 -254 -223 
2,9 -147 -175 -207 -241 -275 -304 -323 -325 -312 -278 
2,8 -152 -183 -220 -257 -296 -333 -362 -378 -367 -333 
2,7 -157 -189 -228 -267 -312 -354 -393 -417 -420 -388 
2,6 -160 -194 -233 -275 -323 -370 -414 -448 -459 -438 
2,5 -162 -197 -236 -280 -330 -380 -425 -467 -488 -480 
2,4 -165 -199 -238 -283 -333 -386 -435 -477 -506 -506 
2,3 -168 -202 -241 -286 -333 -386 -438 -483 -514 -525 
2,2 -173 -204 -241 -286 -333 -386 -438 -485 -517 -530 
2,1 -178 -207 -244 -286 -333 -383 -435 -483 -517 -525 
2,0 -189 -215 -246 -286 -330 -378 -430 -475 -511 -525 
1,9 -199 -223 -252 -288 -328 -375 -422 -464 -498 -511 
1,8 -218 -236 -262 -291 -328 -370 -412 -454 -485 -496 
1,7 -238 -254 -275 -299 -330 -365 -404 -438 -467 -475 
1,6 -267 -278 -294 -312 -336 -365 -393 -425 -446 -448 
1,5 -301 -309 -317 -330 -346 -365 -386 -406 -422 -420 
1,4 -341 -341 -343 -349 -357 -367 -380 -391 -393 -383 
1,3 -375 -372 -370 -370 -370 -370 -372 -370 -362 -341 
1,2 -399 -396 -388 -380 -375 -367 -357 -343 -323 -288 
1,1 -404 -399 -388 -378 -365 -346 -328 -304 -270 -218 

 

 

ʈʠʩ. 5 ï ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʮʠʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 
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ʊʘʙʣʠʮʘ 2 ï ʀʟʤʝʥʝʥʠʝ ʜʣʠʥ ʩʚʷʟʝʡ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʮʠʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 

 
ʥʦʤʝʨ 

ʩʪʫʧʝʥʠ 
1 2 3 4 5 6 7 8 9 10 

C(2)-C(4) 2,56 2,56 2,56 2,56 2,56 2,57 2,57 2,57 2,57 2,58 
C(2)-H(1) 3,10 3,00 2,90 2,80 2,70 2,60 2,50 2,40 2,30 2,20 
C(3)-C(2) 1,38 1,38 1,38 1,39 1,39 1,39 1,40 1,40 1,40 1,41 
C(3)-H(1) 3,10 3,00 2,90 2,90 2,80 2,70 2,60 2,60 2,60 2,50 
C(4)-C(3) 1,45 1,45 1,45 1,45 1,45 1,45 1,45 1,44 1,44 1,44 
C(5)-C(4) 1,39 1,39 1,39 1,39 1,39 1,38 1,38 1,39 1,39 1,39 
C(6)-C(4) 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 
C(7)-C(5) 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 
H(8)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(9)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 

H(10)-C(3) 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 
H(11)-C(5) 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 
H(12)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(13)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(14)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(15)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(16)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(17)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

ʥʦʤʝʨ 
ʩʪʫʧʝʥʠ 

11 12 13 14 15 16 17 18 19 20 21 

C(2)-C(4) 2,58 2,58 2,59 2,59 2,60 2,60 2,60 2,61 2,62 2,62 2,62 
C(2)-H(1) 2,10 2,00 1,90 1,80 1,70 1,60 1,50 1,40 1,30 1,20 1,10 
C(3)-C(2) 1,41 1,42 1,42 1,43 1,44 1,45 1,45 1,46 1,47 1,47 1,48 
C(3)-H(1) 2,50 2,40 2,30 2,20 2,20 2,20 2,10 2,10 2,10 2,00 2,00 
C(4)-C(3) 1,44 1,43 1,43 1,43 1,43 1,42 1,42 1,42 1,41 1,41 1,41 
C(5)-C(4) 1,39 1,39 1,39 1,39 1,39 1,40 1,40 1,40 1,40 1,40 1,41 
C(6)-C(4) 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 
C(7)-C(5) 1,50 1,50 1,50 1,50 1,49 1,49 1,49 1,49 1,49 1,49 1,49 
H(8)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,10 1,10 1,10 1,11 1,11 
H(9)-C(2) 1,09 1,09 1,09 1,09 1,09 1,10 1,09 1,10 1,10 1,10 1,11 

H(10)-C(3) 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 
H(11)-C(5) 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 
H(12)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(13)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(14)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(15)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(16)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(17)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 

 
ʊʘʙʣʠʮʘ 3 ï ʀʟʤʝʥʝʥʠʝ ʚʘʣʝʥʪʥʳʭ ʫʛʣʦʚ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  

ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʮʠʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 
ʥʦʤʝʨ ʩʪʫʧʝʥʠ 1 2 3 4 5 6 7 8 9 10 
C(2)-C(4)-C(3) 25 25 25 25 25 25 25 25 25 25 
C(3)-C(2)-C(4) 26 26 26 26 26 26 26 26 26 26 
C(4)-C(3)-C(2) 129 129 129 129 129 129 129 129 129 130 
C(5)-C(4)-C(3) 122 122 122 122 122 122 122 122 122 122 
C(6)-C(4)-C(3) 116 116 116 116 116 116 116 116 117 117 
C(7)-C(5)-C(4) 128 128 128 128 128 128 128 128 128 128 
H(8)-C(2)-C(4) 99 99 99 99 99 99 99 99 99 99 
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H(9)-C(2)-C(4) 147 147 147 147 147 146 146 146 146 145 
H(10)-C(3)-C(2) 115 115 115 115 115 115 115 115 115 115 
H(11)-C(5)-C(4) 119 119 119 119 119 119 119 119 119 119 
H(12)-C(6)-C(4) 111 111 111 111 111 111 111 111 111 111 
H(13)-C(6)-C(4) 113 113 112 112 112 112 112 112 112 112 
H(14)-C(6)-C(4) 111 111 111 111 111 111 111 111 111 111 
H(15)-C(7)-C(5) 111 111 111 111 111 111 111 111 111 111 
H(16)-C(7)-C(5) 111 111 111 111 111 111 111 111 111 111 
H(17)-C(7)-C(5) 111 111 111 111 111 111 111 111 111 111 

 
ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3 

ʥʦʤʝʨ ʩʪʫʧʝʥʠ 11 12 13 14 15 16 17 18 19 20 21 
C(2)-C(4)-C(3) 25 25 25 25 25 25 25 25 25 25 25 
C(3)-C(2)-C(4) 25 25 25 25 25 25 25 24 24 24 24 
C(4)-C(3)-C(2) 130 130 130 130 130 130 130 130 130 131 131 
C(5)-C(4)-C(3) 123 123 123 123 123 123 123 123 123 123 123 
C(6)-C(4)-C(3) 117 117 117 117 117 117 117 117 117 117 117 
C(7)-C(5)-C(4) 128 128 128 128 128 128 128 128 128 128 128 
H(8)-C(2)-C(4) 99 99 99 98 98 98 139 137 134 133 130 
H(9)-C(2)-C(4) 145 144 144 143 142 140 97 96 95 95 94 

H(10)-C(3)-C(2) 114 114 114 114 114 113 113 113 113 113 113 
H(11)-C(5)-C(4) 119 119 119 119 119 119 119 119 119 119 119 
H(12)-C(6)-C(4) 111 111 111 111 111 111 111 111 111 111 111 
H(13)-C(6)-C(4) 112 112 112 112 112 112 112 112 112 112 112 
H(14)-C(6)-C(4) 111 111 111 111 111 111 111 111 111 111 111 
H(15)-C(7)-C(5) 111 111 111 111 111 111 111 111 111 111 111 
H(16)-C(7)-C(5) 111 111 111 111 111 111 111 111 111 111 111 
H(17)-C(7)-C(5) 111 111 111 111 111 111 111 111 111 111 111 

 

 

ʈʠʩ. 6 ï ʀʟʤʝʥʝʥʠʝ ʟʘʨʷʜʦʚ ʥʘ ʥʝʢʦʪʦʨʳʭ ʘʪʦʤʘʭ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ Ŭ ïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʮʠʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 
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ʈʠʩ. 7 ï ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʵʥʝʨʛʠʠ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʮʠʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 

 

ʊʘʙʣʠʮʘ 4 ï ʀʟʤʝʥʝʥʠʝ ʜʣʠʥ ʩʚʷʟʝʡ ʚʜʦʣʴ ʧʫʪʠ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʧʨʦʪʦʥʘ ʅ1  
ʢ ɓïʫʛʣʝʨʦʜʥʦʤʫ ʘʪʦʤʫ ʮʠʩ-3-ʤʝʪʠʣʧʝʥʪʘʜʠʝʥʘ-1,3 

ʥʦʤʝʨ 
ʩʪʫʧʝʥʠ 

1 2 3 4 5 6 7 8 9 10 

C(2)-C(4) 2,56 2,56 2,56 2,56 2,56 2,57 2,57 2,57 2,57 2,57 
C(2)-H(1) 3,10 3,00 3,00 2,90 2,90 2,80 2,80 2,70 2,70 2,70 
C(3)-C(2) 1,38 1,38 1,38 1,39 1,39 1,39 1,39 1,39 1,40 1,40 
C(3)-H(1) 3,10 3,00 2,90 2,80 2,70 2,60 2,50 2,40 2,30 2,20 
C(4)-C(3) 1,45 1,45 1,45 1,45 1,45 1,45 1,45 1,45 1,46 1,46 
C(5)-C(4) 1,39 1,39 1,39 1,38 1,38 1,38 1,38 1,38 1,38 1,37 
C(6)-C(4) 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 1,52 
C(7)-C(5) 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 
H(8)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 
H(9)-C(2) 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 1,09 

H(10)-C(3) 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 
H(11)-C(5) 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 1,10 
H(12)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(13)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(14)-C(6) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(15)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(16)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 
H(17)-C(7) 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 1,11 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4 

ʥʦʤʝʨ 
ʩʪʫʧʝʥʠ 

11 12 13 14 15 16 17 18 19 20 21 

C(2)-C(4) 2,58 2,56 2,56 2,59 2,55 2,55 2,54 2,53 2,53 2,52 1,62 
C(2)-H(1) 2,60 2,60 2,60 2,50 2,50 2,40 2,40 2,40 2,30 2,30 2,20 
C(3)-C(2) 1,40 1,41 1,41 1,42 1,42 1,43 1,44 1,45 1,46 1,48 1,47 
C(3)-H(1) 2,10 2,00 1,90 1,80 1,70 1,60 1,50 1,40 1,30 1,20 1,10 
C(4)-C(3) 1,46 1,47 1,48 1,48 1,49 1,49 1,50 1,51 1,51 1,51 1,62 
C(5)-C(4) 1,37 1,37 1,36 1,36 1,36 1,36 1,36 1,36 1,36 1,36 1,42 
C(6)-C(4) 1,52 1,52 1,51 1,52 1,51 1,51 1,51 1,51 1,51 1,51 1,53 
C(7)-C(5) 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,50 1,49 










































































































































































































