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ʊʈʀɿ ʚ ʨʘʟʚʠʪʠʠ/ ʉʙʦʨʥʠʢ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʪʨʫʜʦʚ.  ɹʠʙʣʠʦʪʝʢʘ 

ʉʘʤʤʠʪʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʊʈʀɿ. ɺʳʧʫʩʢ 9. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ, 2017. ï 300 

ʩ. 
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ʊʈʀɿ, ʠʥʞʝʥʝʨʦʚ, ʠʟʦʙʨʝʪʘʪʝʣʝʡ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʠʥʥʦʚʘʮʠʷʤ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʧʦ ʵʪʠʤ ʜʠʩʮʠʧʣʠʥʘʤ. ʉʙʦʨʥʠʢ ʚʢʣʶʯʘʝʪ ʘʢʪʫʘʣʴʥʳʝ 
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ʧʦʜʛʦʪʦʚʢʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʧʦ ʪʝʤʝ ʊʈʀɿ ʠ ʥʘʫʢʘ. 

 

 

ʉʪʘʪʴʠ ʧʫʙʣʠʢʫʶʪʩʷ ʚ ʘʚʪʦʨʩʢʦʡ ʨʝʜʘʢʮʠʠ. 
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ʂʦʥʬʝʨʝʥʮʠʷ ʉʘʤʤʠʪʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʊʈʀɿ 2017 

çʊʈʀɿ ɺ ʈɸɿɺʀʊʀʀè 

 

ʇʦʩʚʷʱʝʥʘ ʧʘʤʷʪʠ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʚ ʊʈʀɿ  

ʈʘʬʘʵʣʷ ɹʦʨʠʩʦʚʠʯʘ ʐʘʧʠʨʦ (ʈ. ɹʘʭʪʘʤʦʚʘ) 

 

 

çʄʘʨʢʩ ʚʳʚʝʣ ʟʘʢʦʥʳ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ, ɼʘʨʚʠʥ ʚʳʚʝʣ 

ʟʘʢʦʥʳ ʨʘʟʚʠʪʠʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʘ ʤʳ ʚʳʚʝʜʝʤ ʪʝʦʨʠʶ, 

ʢʦʪʦʨʘʷ ʜʘʩʪ ʤʠʨʫ ʟʘʢʦʥʳ ʨʘʟʚʠʪʠʷ ʤʘʰʠʥè. 

 

ʈʘʬʘʵʣʴ ʐʘʧʠʨʦ, ~1946 ʛʦʜ. 
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Conference of TRIZ developersô summit- 2017 

ñTRIZ IN EVOLUTIONò 

 

Dedicated to the memory of one of the founders of TRIZ  

Rafael Borisovich Shapiro (R. Bahtamov) 

 

 

ñMarks has discovered the laws of human society development, 

Darwin has discovered the laws of alive organisms development, 

we will develop the theory which gives the world the laws of 

machinery developmentò 

 

 Rafael Shapiro, ~ 1946 year 
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ɺɺɽɼɽʅʀɽ 
 

çʉʘʤʤʠʪ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʊʈʀɿè ï ʵʪʦ ʦʙʱʝʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʩʦʟʜʘʥʥʘʷ 

ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʊʈʀɿ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʊʈʀɿ 

ʉʘʤʤʠʪʘ ï ʦʨʛʘʥʠʟʦʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ 

ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʊʈʀɿ ʢʘʢ ʥʘʫʢʠ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʉʘʤʤʠʪʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʊʈʀɿ 

ʩʚʷʟʘʥʘ ʩ ʝʞʝʛʦʜʥʳʤʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʩʝʤʠʥʘʨʘʤʠ ʧʦ ʊʈʀɿ, 

ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ ʚ ʜʝʚʷʪʳʡ ʨʘʟ, ʥʘʯʠʥʘʷ ʩ 2005 ʛʦʜʘ ʧʦ ʨʘʟʥʦʡ ʪʝʤʘʪʠʢʝ: 

¶ 2005 ʛʦʜ ï ʦʙʱʠʝ ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʊʈʀɿ ʢʘʢ ʥʘʫʢʠ; 

¶ 2006 ï ɿʘʢʦʥʳ ʈʘʟʚʠʪʠʷ ʊʝʭʥʠʯʝʩʢʠʭ ʉʠʩʪʝʤ; 

¶ 2007 ʛʦʜ ï ʊʈʀɿ ʘʥʘʣʠʟ. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ ʠ 

ʚʳʷʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʟʘʜʘʯ; 

¶ 2008 ʛʦʜ ï ʈʘʟʚʠʪʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʰʝʥʠʷ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ; 

¶ 2009 ʛʦʜ ï ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ɸʈʀɿ; 

¶ 2010 ʛʦʜ ï ʄʝʪʦʜʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʊʈʀɿ; 

¶ 2011 ʛʦʜ ï ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤ;  

¶ 2012 ʛʦʜ ï ɺʳʷʚʣʝʥʠʝ ʚʪʦʨʠʯʥʳʭ ʟʘʜʘʯ. ɸʈʀɿ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ; 

¶ 2013 ʛʦʜ ï ʈʘʟʚʠʪʠʝ ʚʝʧʦʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. ʀʟʦʙʨʝʪʘʪʝʣʴʩʢʦʝ ʤʳʰʣʝʥʠʝ; 

¶ 2014 ʛʦʜ ï ʂʦʦʨʜʠʥʘʮʠʷ ʠ ʠʥʪʝʛʨʘʮʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʊʈʀɿ; 

¶ 2015 ʛʦʜ ï ʊʈʀɿ ʚ ʨʘʟʚʠʪʠʠ. ʆʙʨʘʟʦʚʘʥʠʝ ʧʦ ʊʈʀɿ. 

¶ 2016 ʛʦʜ ï ʊʈʀɿ ʚ ʨʘʟʚʠʪʠʠ. ʈʘʟʚʠʪʠʝ ʊʈʀɿ ʢʘʢ ʥʘʫʢʠ. 

¶ 2017 ʛʦʜ ï ʊʈʀɿ ʚ ʨʘʟʚʠʪʠʠʠ. 

ɺ ʨʘʙʦʪʝ ʢʦʥʬʝʨʝʥʮʠʡ ʊʈʀɿ ʉʘʤʤʠʪʘ ʟʘ ʪʨʠʥʘʜʮʘʪʴ ʣʝʪ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 

ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʊʈʀɿ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ: ʈʦʩʩʠʠ, ʉʐɸ, ɻʝʨʤʘʥʠʠ, ʀʪʘʣʠʠ, 

ʀʟʨʘʠʣʷ, ʅʠʜʝʨʣʘʥʜʦʚ, ʌʠʥʣʷʥʜʠʠ, ʃʘʪʚʠʠ, ʖʞʥʦʡ ʂʦʨʝʠ, ʊʘʡʚʘʥʷ, 

ɸʟʝʨʙʘʡʜʞʘʥʘ, ʕʩʪʦʥʠʠ, ɹʝʣʘʨʫʩʠ, ʋʢʨʘʠʥʳ, ʄʦʣʜʦʚʳ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥ. 

ɺ ʙʠʙʣʠʦʪʝʢʝ ʉʘʤʤʠʪʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʊʈʀɿ ʩ 2007 ʛʦʜʘ ʚʳʧʫʱʝʥʦ ʜʝʚʷʪʴ 

ʩʙʦʨʥʠʢʦʚ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʥʘʩʪʦʷʱʝʤ ʩʙʦʨʥʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʢʪʫʘʣʴʥʳʝ 

ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʪʝʤʘʤ çʈʘʟʚʠʪʠʝ ʊʈʀɿ ʢʘʢ ʥʘʫʢʠè, çʀʥʥʦʚʘʮʠʠ ʠ ʙʠʟʥʝʩè, 

çʊʈʀɿ-ʦʙʨʘʟʦʚʘʥʠʝè. ʆʪʜʝʣʴʥʳʡ ʨʘʟʜʝʣ ʧʦʩʚʷʱʝʥ ʜʦʢʣʘʜʫ ʦ ʞʠʟʥʠ ʠ 

ʪʚʦʨʯʝʩʪʚʝ ʈ.ɹ. ʐʘʧʠʨʦ. ʅʘ ʩʘʡʪʝ www.triz-summit.ru ʩʪʘʪʴʠ ʠ ʘʥʥʦʪʘʮʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʫʩʩʢʦʤ ʠ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. 

ʉʦʩʪʘʚʠʪʝʣʠ: ɸ.ɺ. ɽʬʠʤʦʚ, ɺ.ʄ. ʇʝʪʨʦʚ, ʄ.ʉ. ʈʫʙʠʥ 

ʀʶʥʴ 2017 ʛ.  

http://www.triz-summit.ru/
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INTRODUCTION  
ñTRIZ developersô summitò ï is a public organization, created according to the 

initiative of TRIZ researchers. The main task of TRIZ summit is to organize mutual 

contacts between developers and researchers in the field of TRIZ development as a 

science. The activity of TRIZ developersô summit is associated with annual scientific 

seminars on TRIZ, which are now conducted for ninth time, starting with 2005 and 

embracing different themes: 

¶ 2005 ï general issues of evolution of TRIZ as a science; 

¶ 2006 ï Trends of Engineering systems evolution; 

¶ 2007 ï TRIZ analysis. Methods of researching problem situations and 

identification of innovation tasks; 

¶ 2008  ï Development of tools for inventive problem solving; 

¶ 2009 ï Development of new generation of ARIZ; 

¶ 2010  ï TRIZ based forecasting methods; 

¶ 2011 ï Principles of systems operation; 

¶ 2012  ï Identification of secondary problems. New generation of ARIZ; 

¶ 2013 ï Development of Su-Field analysis. Inventive thinking; 

¶ 2014 ï Coordination and integration of TRIZ tools; 

¶ 2015 ï TRIZ in evolution. TRIZ education. 

¶ 2016 ï TRIZ in evolution. Development of TRIz as a science. 

¶ 2017 ï TRIZ in evolution. 

Specialists of many countries took part in the operation of TRIZ Summit 

conferences: Russia, USA, Germany, Italy, Israel, Netherlands, Finland, Latvia, 

South korea, Taiwan, Azerbaijan, Estonia, Belarus, Ukraine, Moldova and other 

countries. 

Nine collections of materials were issued as part of the TRIZ developersô 

library. The present collection contains vital developments on the following topics: 

ñDevelopment of TRIZ as a scienceò, ñInnovations and businessò, ñTRIZ educationò. 

There is a special section with reports on life and creative activity of R.B. Shapiro. 

For articles and summaries in Russian and in English see the following web-site: 

www.triz-summit.ru. 

Compiled by: A.V. Efimov, V.M. Petrov, ʄ.S.Rubin.   
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ʈɸɿɼɽʃ 1. ʆ ʞʠʟʥʠ ʠ ʪʚʦʨʯʝʩʪʚʝ ʈ.ɹ. ʐʘʧʠʨʦ. 

SECTION 1. On life and creative activity of R.B. Shapiro. 
 

Petrov V. Rafael Borisovich Shapiro (Rafik Bahtamov) 

Abstract: The article describes brief biography of Raphael Shapiro.  

Keywords: TRIZ, Inventor, Writer, Jjournalist, Publicist, Political and 

Economic Commentator. 

ʇʝʪʨʦʚ ɺ. ʈʘʬʘʵʣʴ ɹʦʨʠʩʦʚʠʯ ʐʘʧʠʨʦ (ʈʘʬʠʢ ɹʘʭʪʘʤʦʚ)  

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʢʨʘʪʢʦ ʠʟʣʘʛʘʝʪʩʷ ʙʠʦʛʨʘʬʠʷ ʈʘʬʘʵʣʷ ʐʘʧʠʨʦ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʈʀɿ, ʠʟʦʙʨʝʪʘʪʝʣʴ, ʧʠʩʘʪʝʣʴ, ʞʫʨʥʘʣʠʩʪ, ʧʫʙʣʠʮʠʩʪ, 

ʧʦʣʠʪʠʯʝʩʢʠʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʦʤʤʝʥʪʘʪʦʨ. 

 

ɼʝʪʩʪʚʦ ʠ ʶʥʦʩʪʴ 

ʈʘʬʘʵʣʴ ɹʦʨʠʩʦʚʠʯ ʐʘʧʠʨʦ ʨʦʜʠʣʩʷ 13 ʷʥʚʘʨʷ 1926 ʛʦʜʘ ʚ ʄʦʩʢʚʝ, ʛʜʝ ʦʥ 

ʞʠʣ ʜʦ 1931. ɺ ʵʪʦʤ ʛʦʜʫ ʝʛʦ ʦʪʮʘ ʘʨʝʩʪʦʚʘʣʠ ʧʦ çʐʘʭʪʠʥcʢʦʤʫ ʜʝʣʫè. 

ʇʘʧʫ çéʧʨʦʩʪʦ ʘʨʝʩʪʦʚʘʣʠ ʫ ʜʦʤʘ ʥʦʯʴʶ, ʢʦʛʜʘ ʦʥ ʚʤʝʩʪʝ ʩ ʤʘʤʦʡ 

ʚʦʟʚʨʘʱʘʣʩʷ ʠʟ ʪʝʘʪʨʘ. ʄʝʩʷʮʘ ʯʝʨʝʟ ʜʚʘ ʤʘʤʝ ʦʙʲʷʚʠʣʠ ʧʦʜ ʨʘʩʧʠʩʢʫ ʨʝʰʝʥʠʝ 

ʆʉʆ (ʆʩʦʙʦʛʦ ʩʦʚʝʱʘʥʠʷ): ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʢʦʥʪʨʨʝʚʦʣʶʮʠʷ, ʧʷʪʴ ʣʝʪè [1]. 

çɹʨʘʪ ʪʦʣʴʢʦ ʨʦʜʠʣʩʷ, ʥʦ ʩʦʤʥʝʥʠʡ ʫ ʤʘʤʳ ʥʝ ʙʳʣʦ: ʥʘʜʦ ʝʭʘʪʴ. ʇʨʘʟʜʥʠʢ 

ʧʨʦʜʦʣʞʘʣʩʷ: ʩʥʦʚʘ ʢʘʞʜʳʡ ʚʝʯʝʨ ʫ ʥʘʩ ʩʦʙʠʨʘʣʠʩʴ ʛʦʩʪʠ. ʃʠʩʪʘʣʠ ʢʘʢʠʝ-ʪʦ 

ʢʘʨʪʳ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʩʧʨʘʚʦʯʥʠʢʠ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ɼʦʣʠʥʢʘ ð ʵʪʦ 

ʂʘʟʘʭʩʪʘʥ, ʦʢʦʣʦ ʂʘʨʘʛʘʥʜʳ. ɼʝʥʝʛ ʫ ʥʘʩ ʥʝ ʙʳʣʦ: ʠʤʫʱʝʩʪʚʦ ʢʦʥʬʠʩʢʦʚʘʣʠ. 

ʆʜʠʥ ʠʟ ʧʘʧʠʥʳʭ ʜʨʫʟʝʡ ʚʳʣʦʞʠʣ ʥʘ ʩʪʦʣ ʪʦʣʩʪʫʶ ʧʘʯʢʫ ʜʝʥʝʛ: çʚʟʘʡʤʳè. 

ʄʘʤʘ ʧʦʢʨʘʩʥʝʣʘ, ʥʦ ʥʝ ʩʧʦʨʠʣʘ. ɼʦʨʦʛʘ ʧʨʝʜʩʪʦʷʣʘ ʜʘʣʴʥʷʷ. ʉʥʘʯʘʣʘ ʚ ɹʘʢʫ, ʢ 

ʨʦʜʠʪʝʣʷʤ ð ʦʩʪʘʚʠʪʴ ʙʨʘʪʘ, ʧʦʪʦʤ ʩʥʦʚʘ ʚ ʄʦʩʢʚʫ, ʘ ʫʞʝ ʦʪʪʫʜʘ ʚ ʂʘʨʘʛʘʥʜʫè 

[1]. 

ʂʘʨʘʛʘʥʜʘ, 1932ð1933  

ʆʥʠ ʧʨʠʝʭʘʣʠ ʚ ʂʘʨʘʛʘʥʜʫ ʠ ʧʦʩʝʣʠʣʠʩʴ ʚ ʩʝʤʴʝ ʥʝʤʮʝʚ, ʢʦʪʦʨʳʝ ʪʘʤ 

ʞʠʣʠ ʝʱʝ ʩ ʚʨʝʤʝʥ ɽʢʘʪʝʨʠʥʳ. 

ɺʩʢʦʨʝ çʦʪʮʘ ʩʥʦʚʘ ʟʘʢʦʥʚʦʠʨʦʚʘʣʠ, ʘ ʟʘʪʝʤ ʵʪʘʧʠʨʦʚʘʣʠ ʚ ʉʠʙʠʨʴ. ɼʘʞʝ ʷ 

ʧʦʥʠʤʘʣ, ʯʪʦ ʉʠʙʠʨʴ ʩʣʠʰʢʦʤ ʚʝʣʠʢʘ, ʯʪʦʙʳ ʪʫʜʘ ʤʦʞʥʦ ʙʳʣʦ ʧʨʦʩʪʦ ʪʘʢ 

ʝʭʘʪʴ, ʯʪʦ ʥʫʞʝʥ ʘʜʨʝʩ. ʇʨʦʰʣʦ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ, ʧʨʝʞʜʝ ʯʝʤ ʦʪʝʮ ʩʦʦʙʱʠʣ 
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ʝʛʦ ʥʘʤ. ʂ ʪʦʤʫ ʚʨʝʤʝʥʠ ʜʝʥʴʛʠ ʢʦʥʯʠʣʠʩʴ ʠ ʥʘʯʘʣʩʷ ʛʦʣʦʜ (1933 ʛʦʜ ï ɺʇ). 

ʄʳ ʧʦʧʘʣʠ ʚ ʣʦʚʫʰʢʫè [1]. 

çʅʘʰ ʙʘʣʘʥʩ ʙʳʣ ʧʨʦʱʝ: 130 ʨʫʙʣʝʡ ð ʟʘʨʧʣʘʪʘ ʤʘʰʠʥʠʩʪʢʠ (ʩʪʫʯʘʪʴ ʥʘ 

ʤʘʰʠʥʢʝ ʤʘʤʘ ʥʘʫʯʠʣʘʩʴ ʚ ʙʣʘʛʦʜʘʪʥʳʝ ʛʦʜʳ ʚʦʝʥʥʦʛʦ ʢʦʤʤʫʥʠʟʤʘ) ʠ ʧʘʯʢʘ 

ʟʝʣʝʥʦʛʦ ʯʘʷ, ʢʦʪʦʨʫʶ ʚʳʜʘʚʘʣʠ ʥʘ ʨʘʙʦʪʝ. ɹʫʭʘʥʢʘ ʭʣʝʙʘ (2 ʢʛ.) ʩʪʦʠʣʘ 60 

ʨʫʙʣʝʡ, ʝʱʝ ʙʫʭʘʥʢʫ ʤʳ ʚʳʤʝʥʠʚʘʣʠ ʥʘ ʯʘʡ ʫ ʢʘʟʘʭʦʚ. ʀʪʦʛʦ 6 ʢʠʣʦʛʨʘʤʤʦʚ 

ʭʣʝʙʘ. ɺ ʤʝʩʷʮʝ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʪʨʠʜʮʘʪʴ ʜʥʝʡ, ʠ ʥʘʩ ʙʳʣʦ ʜʚʦʝ. ɺʳʭʦʜʠʣʦ 100 

ʛʨʘʤʤʦʚ ʚ ʜʝʥʴ ʥʘ ʯʝʣʦʚʝʢʘ. ʉʥʘʯʘʣʘ ʤʝʥʷ ʧʦʜʢʘʨʤʣʠʚʘʣʠ ʭʦʟʷʝʚʘ. ɺʠʜʠʤʦ, ʟʘ 

ʪʝ ʧʦʣʪʦʨʘ ʩʪʦʣʝʪʠʷ, ʯʪʦ ʩʝʤʴʷ ʞʠʣʘ ʚ ʵʪʠʭ ʢʨʘʷʭ, ʦʥʠ ʩʫʤʝʣʠ ʯʪʦ-ʪʦ ʩʢʦʧʠʪʴ. 

ʅʦ ʩ ʜʦʭʦʜʘʤʠ ʫ ʥʠʭ ʪʦʞʝ ʙʳʣʦ ʧʣʦʭʦ: ʟʘʙʝʛʘʷ ʢ ʥʠʤ, ʷ ʚʠʜʝʣ, ʯʪʦ ʠʭ 

ʧʨʦʩʪʦʨʥʳʡ ʜʦʤ ʧʫʩʪʝʝʪ. ʆʥʠ ʙʳʣʠ ʩʪʨʘʥʥʳʝ ʣʶʜʠ. ɿʘ ʥʘʰʫ ʭʠʙʘʨʢʫ ʤʘʤʘ 

ʧʣʘʪʠʣʘ ʠʤ ʜʝʩʷʪʴ ʨʫʙʣʝʡ ʚ ʤʝʩʷʮ ð ʪʘʢ ʜʦʛʦʚʦʨʠʣʠʩʴ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ. ʄʦʞʝʪ 

ʙʳʪʴ, ʚ ʪʨʠʜʮʘʪʴ ʚʪʦʨʦʤ ʛʦʜʫ, ʵʪʦ ʙʳʣʠ ʜʝʥʴʛʠ. ʆʜʥʘʢʦ ʫʞʝ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ 

ʤʝʩʷʮʝʚ ʵʪʦ ʙʳʣʦ ʧʦʯʪʠ ʥʠʯʝʛʦ. ʅʦ ʦ ʧʦʚʳʰʝʥʠʠ ʢʚʘʨʪʧʣʘʪʳ ʭʦʟʷʝʚʘ ʥʝ ʞʝʣʘʣʠ 

ʩʣʫʰʘʪʴ: ʜʦʛʦʚʦʨ ʜʦʨʦʞʝ ʜʝʥʝʛ. ʀ ʢʘʢʠʭ-ʪʦ ʧʨʠʝʟʞʠʭ ʢʫʣʘʢʦʚ ʦʥʠ 

ʧʦʜʢʘʨʤʣʠʚʘʣʠ. ʇʨʝʟʠʨʘʣʠ, ʥʦ ʧʦʜʢʘʨʤʣʠʚʘʣʠ. ʀʥʘʯʝ ʥʝʣʴʟʷ, ɹʦʛ ʥʝ ʚʝʣʠʪ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠ ʩʜʘʯʝ ʭʠʙʘʨʢʠ ʥʘʤ ʧʦʩʪʘʚʠʣʠ ʞʝʩʪʢʠʝ ʫʩʣʦʚʠʷ. 

ʅʘʧʨʠʤʝʨ, ʤʘʤʘ, ʫʭʦʜʷ ʥʘ ʨʘʙʦʪʫ, ʥʝ ʠʤʝʣʘ ʧʨʘʚʘ ʦʪʜʘʚʘʪʴ ʤʥʝ ʢʣʶʯ (çʨʝʙʝʥʦʢ 

ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʪʝʨʷʝʪè), ʘ ʪʝʤ ʧʘʯʝ ʦʩʪʘʚʣʷʪʴ ʤʝʥʷ ʚ ʥʝʟʘʧʝʨʪʦʡ ʢʚʘʨʪʠʨʝ 

(çʨʝʙʝʥʦʢ ʢʦʤʫ ʭʦʯʝʰʴ ʦʪʢʨʦʝʪè). ʊʘʢ ʯʪʦ ʫ ʤʝʥʷ ʙʳʣʦ ʥʘ ʚʳʙʦʨ ʜʚʝ 

ʚʦʟʤʦʞʥʦʩʪʠ: ʛʫʣʷʪʴ ʜʦ ʤʘʤʠʥʦʛʦ ʚʦʟʚʨʘʱʝʥʠʷ ʠʣʠ ʩʠʜʝʪʴ ʚ ʟʘʧʝʨʪʦʡ ʢʚʘʨʪʠʨʝ. 

ʗ ʚʳʙʨʘʣ ʧʝʨʚʫʶ. ʉʠʜʝʪʴ ʚ ʟʘʧʝʨʪʦʡ ʢʚʘʨʪʠʨʝ ʙʳʣʦ ʥʝʩʪʝʨʧʠʤʦ ʩʢʫʯʥʦ. 

ɺʳʰʠʚʢʠ ʥʘ ʩʪʝʥʘʭ: ʜʦʨʦʜʥʘʷ ʬʨʘʫ ʩ ʤʣʘʜʝʥʮʝʤ, ʜʚʝ ʪʦʣʩʪʳʭ ʜʝʚʦʯʢʠ ʩ 

ʙʘʥʪʠʢʘʤʠ, ʵʢʠʧʘʞ, ʟʘʧʨʷʞʝʥʥʳʡ ʫʧʠʪʘʥʥʳʤʠ ʣʦʰʘʜʴʤʠ, ʷ ʜʘʚʥʦ ʟʥʘʣ 

ʥʘʠʟʫʩʪʴ. ʂʩʪʘʪʠ, ʠʤʝʥʥʦ ʠʟ-ʟʘ ʵʪʠʭ ʚʳʰʠʚʦʢ ʭʦʟʷʝʚʘ ʪʘʢ ʙʦʷʣʠʩʴ ʚʦʨʦʚ. 

ɺʳʰʠʚʢʠ ʙʳʣʠ ʜʦʨʦʛʠ ʢʘʢ ʧʘʤʷʪʴ.  

ʉʧʦʨʠʪʴ ʙʳʣʦ ʙʝʩʩʤʳʩʣʝʥʥʦ. ɺʦʨʘʤ ʥʝ ʥʫʞʥʳ ʚʳʰʠʚʢʠ? ʋʩʤʝʰʢʘ ʠ 

ʧʦʞʘʪʠʝ ʧʣʝʯ. ɺʳʰʠʚʢʠ ʤʦʞʥʦ ʫʙʨʘʪʴ? ʋʩʤʝʰʢʘ ʠ ʧʨʝʟʨʠʪʝʣʴʥʳʡ ʚʟʛʣʷʜ: ʦʥʠ 

ʚʠʩʷʪ ʟʜʝʩʴ ʚʦʩʝʤʴʜʝʩʷʪ ʩʝʤʴ ʣʝʪ. ʄʘʤʘ ʦʪʩʪʫʧʠʣʘ. ʗ ʩʪʘʣ ʫʣʠʯʥʳʤè [1]. 

ʄʘʪʝʨʠ ʧʨʠʭʦʜʠʣʦʩʴ ʭʦʜʠʪʴ ʥʘ ʨʘʙʦʪʫ. ʋʪʨʦʤ ʠ ʚʝʯʝʨʦʤ ʦʥʠ ʧʠʪʘʣʠʩʴ 

ʢʠʧʷʪʢʦʤ ʩ ʭʣʝʙʦʤ. 

çʕʪʦ ʙʳʣ ʥʝʪʦʨʦʧʣʠʚʳʡ, ʪʦʨʞʝʩʪʚʝʥʥʳʡ, ʜʦ ʤʝʣʦʯʝʡ ʧʨʦʜʫʤʘʥʥʳʡ 

ʮʝʨʝʤʦʥʠʘʣ. ɹʝʣʦʩʥʝʞʥʘʷ ʩʢʘʪʝʨʪʴ, ʯʠʩʪʝʡʰʠʡ ʣʠʩʪ ʙʫʤʘʛʠ. ʉʪʘʨʳʡ, ʥʦ ʦʩʪʨʳʡ 

ʥʦʞ, ʢʦʪʦʨʳʡ ʧʦʪʦʤ ʧʨʦʪʠʨʘʣʩʷ ʩʧʝʮʠʘʣʴʥʦʡ ʪʨʷʧʦʯʢʦʡ. ʊʦʥʯʘʡʰʠʝ, ʜʦ 

ʧʨʦʟʨʘʯʥʦʩʪʠ, ʣʠʩʪʦʯʢʠ ʭʣʝʙʘ. ʏʫʪʴ ʞʝʣʪʦʚʘʪʳʡ, ʟʘʧʨʘʚʣʝʥʥʳʡ ʪʨʘʚʘʤʠ, 

ʦʙʞʠʛʘʶʱʠʡ ʨʦʪ ʯʘʡ. ʀ ʥʘ ʟʘʢʫʩʢʫ ʩʘʤʦʝ ʚʢʫʩʥʦʝ ð ʢʨʦʰʢʠ. ʀʭ ʚʩʝʛʜʘ 

ʥʘʙʠʨʘʣʦʩʴ ʤʥʦʛʦè [1]. 

ʄʘʤʝ ʧʨʠʰʣʦʩʴ ʟʘʣʦʞʠʪʴ ʝʜʠʥʩʪʚʝʥʥʫʶ ʮʝʥʥʦʩʪʴ ï ʦʙʨʫʯʘʣʴʥʦʝ ʢʦʣʴʮʦ. 

çɼʣʷ ʤʘʤʳ ʩ ʢʦʣʴʮʦʤ ʙʳʣʦ ʩʚʷʟʘʥʦ ʚʩʝ: ʟʘʤʫʞʝʩʪʚʦ, ʦʞʠʜʘʥʠʝ, ʫʚʝʨʝʥʥʦʩʪʴ ʚ 

ʪʦʤ, ʯʪʦ ʤʫʞ ʚʝʨʥʝʪʩʷè [1]. 
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ɹɸʄ 

ʅʘʢʦʥʝʮ-ʪʦ çʚʩʧʦʤʥʠʣʠè ʦ ʦʩʥʦʚʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʦʪʮʘ ʠ ʦʪʧʨʘʚʠʣʠ ʥʘ 

ɹɸʄ. ɽʤʫ ʨʘʟʨʝʰʠʣʠ ʟʘʙʨʘʪʴ ʩʝʤʴʶ ʠʟ ʂʘʟʘʭʩʪʘʥʘ ʠ ʦʥʠ ʧʝʨʝʝʭʘʣʠ ʥʘ ʤʝʩʪʦ 

ʨʘʙʦʪʳ ʦʪʮʘ. 

ʆʜʥʘʞʜʳ ʦʪʝʮ ʩ ʪʦʚʘʨʠʱʘʤʠ ʝʭʘʣ ʥʘ ʜʨʝʟʠʥʝ. ɺʜʨʫʛ ʠʟ-ʟʘ ʧʦʚʦʨʦʪʘ ʦʥʠ 

ʫʚʠʜʝʣʠ, ʯʪʦ ʥʘʩʪʨʦʯʫ ʠʤ ʤʯʠʪʩʷ ʢʫʨʴʝʨʩʢʠʡ ʧʦʝʟʜ çʊʨʘʥʩʩʠʙʠʨʩʢʠʡ 

ʵʢʩʧʨʝʩʩè. ʆʥʠ ʨʝʟʢʦ ʟʘʪʦʨʤʦʟʠʣʠ ʠ ʦʪʝʮ ʫʜʘʨʠʣʩʷ ʛʦʣʦʚʦʡ ʦ ʨʝʣʴʩʫ, ʧʦʣʫʯʠʚ 

ʪʷʞʝʣʫʶ ʪʨʘʚʤʫ ʛʦʣʦʚʳ. ʆʧʝʨʘʮʠʶ ʜʝʣʘʣ çʭʠʨʫʨʛ ʩ ʤʠʨʦʚʳʤ ʠʤʝʥʝʤ, 

ʧʨʠʛʦʚʦʨʝʥʥʳʡ ʢ ʨʘʩʩʪʨʝʣʫ ʧʦ ʧʝʨʚʦʤʫ ʜʝʣʫ ʚʨʘʯʝʡ. ʇʦʪʦʤ ʨʘʩʩʪʨʝʣ ʟʘʤʝʥʠʣʠ 

ʜʝʩʷʪʴʶ ʛʦʜʘʤʠè [1]. çʇʦʩʣʝ ʦʧʝʨʘʮʠʠ ʧʘʧʝ ʜʘʣʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʠʥʩʪʠʪʫʪ 

ɹʫʨʜʝʥʢʦ ʠ ʰʝʩʪʠʤʝʩʷʯʥʫʶ ʧʫʪʝʚʢʫ ʚ ʉʫʭʫʤʠ. ʉʦʧʨʦʚʦʞʜʘʪʴ ʝʛʦ ʜʦʣʞʥʘ ʙʳʣʘ 

ʤʘʤʘ. ʀ ʩʨʘʟʫ ʞʝ ʚʩʪʘʣ ʚʦʧʨʦʩ, ʯʪʦ ʜʝʣʘʪʴ ʩʦ ʤʥʦʡ. ʗ ʠ ʙʝʟ ʪʦʛʦ ʫʯʠʣʩʷ ʥʝʚʘʞʥʦ 

ð ʩʢʘʟʳʚʘʣʩʷ ʛʦʣʦʜ ʠ ʙʝʩʢʦʥʝʯʥʳʝ ʧʝʨʝʝʟʜʳ (ɹɸʄ ʜʚʠʛʘʣʩʷ ʩ ʟʘʧʘʜʘ ʥʘ 

ʚʦʩʪʦʢ), ʘ ʪʫʪ ʧʦʣʫʯʠʣʦʩʴ, ʯʪʦ ʤʥʝ ʜʚʘʞʜʳ ʟʘ ʛʦʜ ʧʨʠʜʝʪʩʷ ʤʝʥʷʪʴ ʰʢʦʣʫ. ɺ 

ʢʦʥʮʝ ʢʦʥʮʦʚ ʨʝʰʠʣʠ, ʯʪʦ ʧʦ ʧʫʪʠ ʚ ʉʫʭʫʤʠ ʤʝʥʷ ʟʘʚʝʟʫʪ ʚ ɹʘʢʫ, ʢ ʢʦʤʫ-ʪʦ ʠʟ 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ, ʠ ʦʩʪʘʚʷʪ ʪʘʤ ʜʦ ʢʦʥʮʘ ʩʣʝʜʫʶʱʝʛʦ ʫʯʝʙʥʦʛʦ ʛʦʜʘè [1].  

ɹʘʢʫ 

ʊʘʢ ʈʘʬʠʢ ʦʢʘʟʘʣʩʷ ʚ ɹʘʢʫ. 

ɺ ʢʦʥʮʝ 1937 ʛʦʜʘ ʟʘ ʈʘʬʠʢʦʤ ʧʨʠʝʭʘʣʘ ʤʘʪʴ, ʠ ʦʥʠ ʦʪʧʨʘʚʠʣʠʩʴ ʚ ʉʠʙʠʨʴ 

ʢ ʦʪʮʫ. 

ɺ 1939 ʛʦʜʫ ʩʝʤʴʷ ʧʝʨʝʝʭʘʣʘ ʚ ɹʘʢʫ. çʅʠ ʩʥʷʪʴ, ʥʠ ʢʫʧʠʪʴ ʢʚʘʨʪʠʨʫ ʧʘʧʝ 

ʥʝ ʫʜʘʚʘʣʦʩʴ, ʠ ʤʳ ʞʠʣʠ ʫ ʪʝʪʠ. ʉʪʝʩʥʷʣʠ ʠʭ ʠ ʤʘʷʣʠʩʴ ʩʘʤʠ: ʜʚʝ ʩʝʤʴʠ, ʚʦʩʝʤʴ 

ʯʝʣʦʚʝʢ ð ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʜʘʞʝ ʜʣʷ ʪʨʝʭ ʧʨʦʩʪʦʨʥʳʭ ʢʦʤʥʘʪ. ʀ, ʯʪʦ ʝʱʝ ʭʫʞʝ, 

ʥʘʩ ʥʝ ʧʨʦʧʠʩʳʚʘʣʠ. ʊʦ ʝʩʪʴ ʜʘʚʘʣʠ ʚʨʝʤʝʥʥʫʶ ʧʨʦʧʠʩʢʫ ð ʥʘ ʪʨʠ ʤʝʩʷʮʘ. ʉ 

ʵʪʦʡ ʧʨʦʧʠʩʢʦʡ ʙʳʣʦ ʪʨʫʜʥʦ ʢʫʧʠʪʴ ʢʚʘʨʪʠʨʫ ʠ ʫʩʪʨʦʠʪʴʩʷ ʥʘ ʨʘʙʦʪʫ; ʙʝʟ 

ʨʘʙʦʪʳ ʠ ʢʚʘʨʪʠʨʳ ʥʝʣʴʟʷ ʙʳʣʦ ʧʦʣʫʯʠʪʴ ʧʨʦʧʠʩʢʫ. ɿʘʢʦʣʜʦʚʘʥʥʳʡ ʢʨʫʛ. ʂ 

ʪʦʤʫ ʞʝ ʤʝʰʘʣʘ ʧʘʧʠʥʘ ʩʫʜʠʤʦʩʪʴ. ʂʦʥʝʯʥʦ, ʧʨʠ ʜʦʩʨʦʯʥʦʤ ʦʩʚʦʙʦʞʜʝʥʠʠ ʝʝ 

ʩʥʷʣʠ. ʅʦ ʚʦ ʚʩʝʭ ʘʥʢʝʪʘʭ ʧʦʯʝʤʫ-ʪʦ ʦʩʪʘʣʩʷ ʚʦʧʨʦʩ: "ɹʳʣʠ ʣʠ ʚʳ ʦʩʫʞʜʝʥʳ? 

ʇʦ ʢʘʢʦʡ ʩʪʘʪʴʝ? ʅʘ ʢʘʢʦʡ ʩʨʦʢ?" ʀ ʭʦʪʷ ʬʦʨʤʘʣʴʥʦ ʧʘʧʘ ʤʦʛ ʦʪʚʝʪʠʪʴ 

ʦʪʨʠʮʘʪʝʣʴʥʦ (ʭʦʪʷ ʙʳ ʧʦʪʦʤʫ, ʯʪʦ ʆʩʦʙʦʝ ʩʦʚʝʱʘʥʠʝ ð ʥʝ ʩʫʜ), ʦʥ ʙʳʣ 

ʜʦʩʪʘʪʦʯʥʦ ʦʧʳʪʝʥ, ʯʪʦʙʳ ʥʝ ʦʙʦʣʴʱʘʪʴʩʷ ʬʦʨʤʘʣʴʥʦʩʪʷʤʠ. ɸ ʧʦʪʦʤ ʥʘʯʘʣʘʩʴ 

ʚʦʡʥʘ ʩ ʌʠʥʣʷʥʜʠʝʡè. 

 ɺ ɹʘʢʫ ʈʘʬʠʢ ʧʦʟʥʘʢʦʤʠʣʩʷ ʩ ɻʝʥʦʡ ɸʣʴʪʰʫʣʣʝʨʦʤ, ʦʥʠ ʩʪʘʣʠ ʩʘʤʳʤʠ 

ʙʣʠʟʢʠʤʠ ʜʨʫʟʴʷʤʠ. ʆʙʘ ʦʯʝʥʴ ʤʥʦʛʦ ʯʠʪʘʣʠ, ʧʦʩʪʦʷʥʥʦ ʦʙʤʝʥʠʚʘʣʠʩʴ 

ʤʥʝʥʠʷʤʠ, ʜʠʩʢʫʪʠʨʦʚʘʣʠ ʠ ʚʳʧʦʣʥʷʣʠ ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʧʨʦʝʢʪʳ. ʅʝʢʦʪʦʨʳʝ ʠʟ 

ʥʠʭ ʙʳʣʠ ʚʦʧʣʦʱʝʥʳ ʚ ʞʠʟʥʴ. ʊʘʢ ʥʘʯʘʣʘʩʴ ʠʭ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʢʦʪʦʨʘʷ ʧʨʦʜʦʣʞʘʣʘʩʴ ʜʦʣʛʠʝ ʛʦʜʳ. 

ɺ ʜʝʩʷʪʦʤ ʢʣʘʩʩʝ ʦʥʠ ʫʯʠʣʠʩʴ ʚʤʝʩʪʝ ʚ ʟʘʦʯʥʦʡ ʰʢʦʣʝ [2]. 
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ʇʦʩʣʝ ʰʢʦʣʳ ʈʘʬʠʢ ʧʦʩʪʫʧʠʣ ʠʥʩʪʠʪʫʪ ʚ ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ 

ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ ʥʘ ʥʝʬʪʝʤʝʭʘʥʠʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ, ʘ ʪʘʢʞʝ ʫʯʠʣʩʷ 

ʵʢʩʪʝʨʥʦʤ ʥʘ ʶʨʠʜʠʯʝʩʢʦʤ. 

ʀʟʦʙʨʝʪʘʪʝʣʴʩʪʚʦ 

ʐʘʧʠʨʦ ʠʟʦʙʨʝʪʘʣ ʚʤʝʩʪʝ ʩ ɸʣʴʪʰʫʣʣʝʨʦʤ. 

ɺ 10 ʢʣʘʩʩ ʦʥʠ ʧʦʩʪʨʦʠʣʠ ʜʳʭʘʪʝʣʴʥʳʡ (ʚʦʜʦʣʘʟʥʳʡ) ʩʢʘʬʘʥʜʨ [2]. 

ʇʦʟʞʝ ʦʥʠ ʨʘʙʦʪʘʣʠ ʥʘʜ ʠʟʦʙʨʝʪʝʥʠʷʤʠ: 

- ʧʨʠʙʦʨ ʩʣʝʜʥʦʩʪʠ ʜʣʷ ʪʦʨʧʝʜʳ,  

- ʩʧʦʩʦʙ ʩʙʦʨʘ ʧʣʘʚʘʶʱʝʡ ʥʝʬʪʠ ʧʦ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

- ʵʪʠʣʤʝʨʢʘʧʪʘʥ ʠ ʜʨʫʛʠʝ. 
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ʀʜʝʠ ʦ ʊʈʀɿ 

ʉʣʝʜʫʶʱʠʤ ʧʨʦʝʢʪʦʤ ʧʦʩʣʝ ʠʟʦʙʨʝʪʘʪʝʣʴʩʪʚʘ ʜʨʫʟʴʷ ʨʝʰʠʣʠ ʧʝʨʝʡʪʠ ʚ 

ʥʘʜʩʠʩʪʝʤʫ ʠ ʠʟʦʙʨʝʩʪʠ ʤʝʪʦʜ ʢʘʢ ʠʟʦʙʨʝʪʘʪʴ. ʆʥʠ ʠʟʫʯʠʣʠ ʚʩʶ ʣʠʪʝʨʘʪʫʨʫ ʥʘ 

ʵʪʫ ʪʝʤʫ ʠ ʥʘʰʣʠ ʪʦʣʴʢʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʩʠʭʦʣʦʛʦʚ, ʢʦʪʦʨʳʝ ʫʙʝʜʠʣʠ ʠʭ, ʯʪʦ ʚ 

ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʠʯʝʛʦ ʥʝ ʩʜʝʣʘʥʦ. 

ʂʨʦʤʝ ʪʦʛʦ, ʐʘʧʠʨʦ ʠ ɸʣʴʪʰʫʣʣʝʨ ʥʝʧʣʦʭʦ ʟʥʘʣʠ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ 

ʪʝʭʥʠʢʠ. ʀʭ çʥʝ ʥʘʜʦ ʙʳʣʦ ʫʙʝʞʜʘʪʴ, ʯʪʦ ʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. é ʥʘʜʦ ʙʳʣʦ ʪʦʣʴʢʦ ʫʙʝʜʠʪʴ, ʯʪʦ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʦʟʥʘʚʘʝʤʳ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʩʦʟʥʘʪʝʣʴʥʦʛʦ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʙʝʟ ʠʟʣʠʰʥʝʛʦ ʧʝʨʝʙʦʨʘ ʧʫʩʪʳʭ ʚʘʨʠʘʥʪʦʚè [2]. 

ɼʨʫʟʴʷ ʨʝʰʠʣʠ ʠʩʩʣʝʜʦʚʘʪʴ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʠʟʦʙʨʝʪʘʪʝʣʝʡ ï 

ʠʟʦʙʨʝʪʝʥʠʷ. ʃʶʙʦʝ ʠʟʦʙʨʝʪʝʥʠʝ ʩʦʜʝʨʞʠʪ ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯʠ ʠ ʝʝ ʨʝʰʝʥʠʝ. 

ʆʥʠ ʨʝʰʠʣʠ ʠʩʩʣʝʜʦʚʘʪʴ ʧʘʪʝʥʪʥʳʡ ʬʦʥʜ. ʕʪʦ ʙʳʣʦ ʚ 1946 ʛʦʜʫ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʥʠ ʫʙʝʜʠʣʠʩʴ, ʯʪʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʨʘʟʚʠʚʘʝʪʩʷ ʪʝʭʥʠʢʠ ʧʦʟʥʘʚʘʝʤʳ ʠ ʨʘʟʚʠʪʠʝ ʪʝʭʥʠʢʠ ʠʜʝʪ ʯʝʨʝʟ ʧʨʝʦʜʦʣʝʥʠʝ 

ʧʨʦʪʠʚʦʨʝʯʠʡ. ʐʝʣ 1947 ʛʦʜ. 

çʐʘʧʠʨʦ ʧʨʠʥʘʜʣʝʞʠʪ ʤʦʱʥʝʡʰʝʝ ʩʨʘʚʥʝʥʠʝ. ʆʥ ʩʢʘʟʘʣ ʪʘʢ: "ʄʘʨʢʩ 

ʚʳʚʝʣ ʟʘʢʦʥʳ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ, ɼʘʨʚʠʥ ʚʳʚʝʣ ʟʘʢʦʥʳ ʨʘʟʚʠʪʠʷ ʞʠʚʳʭ 

ʦʨʛʘʥʠʟʤʦʚ, ʘ ʤʳ ʚʳʚʝʜʝʤ ʪʝʦʨʠʶ, ʢʦʪʦʨʘʷ ʜʘʩʪ ʤʠʨʫ ʟʘʢʦʥʳ ʨʘʟʚʠʪʠʷ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ". ʆʥ ʥʝ ʛʦʚʦʨʠʣ "ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ", ʦʥ ʛʦʚʦʨʠʣ 

"ʤʘʰʠʥ". ʊʦ ʝʩʪʴ ʦʥ ʧʝʨʚʳʡ ʦʮʝʥʠʣ ʵʪʫ ʰʪʫʢʫ, ʵʪʦ ʦʯʝʥʴ ʚʘʞʥʦè [2].  

ʇʠʩʴʤʦ ʉʪʘʣʠʥʫ 

çʋ ʐʘʧʠʨʦ ʚʦʟʥʠʢʣʘ ʤʳʩʣʴ ʥʘʧʠʩʘʪʴ ʧʠʩʴʤʦ ʉʪʘʣʠʥʫ. ʅʘʜʦ ʩʢʘʟʘʪʴ, ʜʣʷ 

ʥʝʛʦ ʵʪʦ ʭʘʨʘʢʪʝʨʥʘʷ ʨʝʘʢʮʠʷ ʚʦʦʙʱʝ. ʂʦʛʜʘ ʦʥ ʧʨʦʥʠʢʘʣʩʷ ʩʦʟʥʘʥʠʝʤ ʚʝʣʠʯʠʷ 

ʯʝʛʦ-ʪʦ, ʝʤʫ ʭʦʪʝʣʦʩʴ ʙʳʩʪʨʦ ʚʥʝʜʨʠʪʴ ʠ ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪ, ʘ ʵʪʦ ʤʦʞʥʦ ʙʳʣʦ 

ʧʦʣʫʯʠʪʴ, ʥʘʧʠʩʘʚ ʧʠʩʴʤʦ ʉʪʘʣʠʥʫ, ʢʦʪʦʨʳʡ ʚʩʝ ʟʥʘʝʪ, ʚʩʝ ʚʠʜʠʪ, ʟʘ ʚʩʝʭ 

ʜʫʤʘʝʪ, ʢʦʪʦʨʳʡ ʧʨʠʢʘʞʝʪ ʠ ʙʫʜʫʪ ʫʩʣʦʚʠʷ ʥʝʦʙʭʦʜʠʤʳʝ ʠ ʪ. ʜ. ʗ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟ ʦʪʛʦʚʘʨʠʚʘʣ ʝʛʦ, ʢʦʛʜʘ ʜʝʣʦ ʢʘʩʘʣʦʩʴ ʠʟʦʙʨʝʪʝʥʠʷ, ʘ ʚʦʪ ʟʜʝʩʴ... 
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é ʧʠʩʴʤʦ ʤʳ ʦʪʧʨʘʚʠʣʠ ʚ ʧʝʨʚʳʭ ʯʠʩʣʘʭ ʩʦʨʦʢ ʜʝʚʷʪʦʛʦ ʛʦʜʘ, ʘ ʧʠʩʘʣʠ - ʚ 

ʢʦʥʮʝ ʥʦʷʙʨʷ, ʚ ʜʝʢʘʙʨʝ ʩʦʨʦʢ ʚʦʩʴʤʦʛʦ ʛʦʜʘ, ʧʨʦʯʠʪʘʚ ʧʦʩʣʝʜʥʠʡ ʚʘʨʠʘʥʪ. 

ʈʘʟʤʥʦʞʘʣʠ, ʦʯʝʥʴ ʜʦʣʛʘʷ ʨʘʙʦʪʘ. 

éɿʘʤʳʩʝʣ ʙʳʣ ʚʩʝ ʪʦʪ ʞʝ. ɽʩʪʴ ʚʝʣʠʢʘʷ ʪʝʦʨʠʷ, ʥʘʜʦ ʜʦʣʦʞʠʪʴ 

ʥʘʯʘʣʴʩʪʚʫ, ʧʨʦʩʠʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʝʝ ʨʘʟʨʘʙʦʪʢʠ. ʆʯʝʥʴ ʝʩʪʝʩʪʚʝʥʥʦ ʜʣʷ 

ʪʦʛʜʘʰʥʠʭ ʫʩʣʦʚʠʡ, ʜʣʷ ʪʦʛʜʘʰʥʝʛʦ ʭʦʜʘ ʤʳʩʣʝʡ. ʀ ʤʳ ʨʝʰʠʣʠ ʥʘʧʠʩʘʪʴ 

ʧʠʩʴʤʦ ʉʪʘʣʠʥʫ. ʇʦ ʥʘʯʘʣʫ ʵʪʦ ʤʳʩʣʠʣʦʩʴ, ʥʫ, ʢʦʨʦʪʢʦʡ ʘʢʮʠʝʡ, 3-4 ʩʪʨʘʥʠʯʢʠ. 

ʅʝ ʥʘʜʦ ʞʝ ʝʤʫ ʢʥʠʛʫ, ʥʘʜʦ ʩʘʤ ʧʨʠʥʮʠʧ ʦʧʠʩʘʪʴ. 

éʅʫʞʥʦ ʙʳʣʦ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʩʪʨʘʥʘ ʥʫʞʜʘʝʪʩʷ ʚ ʠʟʦʙʨʝʪʝʥʠʷʭ. ʀ ʧʠʩʴʤʦ 

ʧʦʣʫʯʠʣʦʩʴ ʧʨʠʤʝʨʥʦ ʥʘ ʪʨʠʜʮʘʪʠ ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩʠ, ʛʜʝ ʤʳ ʚʥʘʯʘʣʝ 

ʩʩʳʣʘʷʩʴ ʥʘ ʚʳʩʢʘʟʳʚʘʥʠʷ ʩʘʤʦʛʦ ʉʪʘʣʠʥʘ, ʧʦʢʘʟʳʚʘʣʠ, ʯʪʦ ʉʪʘʣʠʥ ʫʯʠʪ 

(ʪʦʛʜʘʰʥʝʝ ʚʳʨʘʞʝʥʠʝ ʣʶʙʠʤʦʝ), ʫʯʠʪ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʙʘʟʳ, ʤʦʱʥʦʡ ʙʘʟʳ, ʥʝʧʨʝʤʝʥʥʦʝ ʫʩʣʦʚʠʝ ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʤʫʥʠʟʤʘ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ. ʉʦʟʜʘʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ - ʵʪʦ ʩʦʟʜʘʥʠʝ ʥʦʚʦʡ ʪʝʭʥʠʢʠ, 

ʥʫ, ʘ ʪʝʭʥʠʢʘ - ʵʪʦ ʠʟʦʙʨʝʪʝʥʠʷ. ɺʩʝ ʵʪʦ ʙʳʣʦ ʩʦ ʩʩʳʣʢʘʤʠ ʥʘ ʉʪʘʣʠʥʘ, ʃʝʥʠʥʘ 

ʠ ʄʘʦ ʎʟ-ɻʜʫʥʘ. 

éʆʧʠʩʘʣʠ ʤʳ ʧʦʣʦʞʝʥʠʝ ʩ ʠʟʦʙʨʝʪʝʥʠʷʤʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʟʜʝʩʴ ʤʳ 

ʜʦʧʫʩʪʠʣʠ ʜʚʝ ʩʪʨʘʰʥʳʝ ʢʨʘʤʦʣʳ: ʧʝʨʚʘʷ ʢʨʘʤʦʣʘ - ʵʪʦ ʮʠʪʠʨʦʚʘʥʠʝ ʠʟ ʛʘʟʝʪʳ 

"ʇʨʘʚʜʳ", ʤʳ ʧʦʟʚʦʣʠʣʠ ʩʝʙʝ ʧʨʦʮʠʪʠʨʦʚʘʪʴ "ʇʨʘʚʜʫ" ʚ ʜʚʫʭ ʤʝʩʪʘʭ. ʉʤʳʩʣ 

ʵʪʦʛʦ ʢʫʩʢʘ ʙʳʣ ʥʝ ʚ ʪʦʤ, ʯʪʦ ʛʘʟʝʪʘ ʬʦʨʤʘʣʴʥʦ ʧʦʜʦʰʣʘ ʢ ʪʦʤʫ ʚʦʧʨʦʩʫ, ʘ 

ʧʨʦʩʪʦ ʧʝʨʝʜʨʘʣʘ ʦʜʥʠʤʠ ʠ ʪʝʤʠ ʞʝ ʩʣʦʚʘʤʠ, ʯʪʦ ʪʘʢ ʥʝʣʴʟʷ. ɸ ʚʪʦʨʘʷ, ʛʣʘʚʥʘʷ 

ʢʨʘʤʦʣʘ ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦ ʤʳ ʥʝ ʧʫʙʣʠʢʦʚʘʣʠ ʩʚʝʜʝʥʠʷ ʦ ʚʳʜʘʯʝ 

ʠʟʦʙʨʝʪʝʥʠʡ, ʧʘʪʝʥʪʦʚʘʥʠʠ ʠʟʦʙʨʝʪʝʥʠʡ, ʢʦʣʠʯʝʩʪʚʘ ʠʟʦʙʨʝʪʝʥʠʡ ʧʦ ʛʦʜʘʤ 

ʧʦʜʨʷʜ. ʅʘʧʨʠʤʝʨ, ʚ ʵʪʦʤ ʛʦʜʫ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʥʘ 20% ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʨʦʰʣʦʤ 

ʛʦʜʫ. ɺ ʵʪʦʤ ʛʦʜʫ ʥʘʜʦ ʥʘ 20% ʙʦʣʴʰʝ, ʯʝʤ ʚ ʪʨʠʥʘʜʮʘʪʦʤ ʛʦʜʫ ʠ ʪʘʢ ʜʘʣʝʝ. ɸ 

ʤʳ ʩʦʙʨʘʣʠ ʫʨʳʚʢʘʤʠ ʚʩʝ ʵʪʠ ʩʘʤʳʝ ʩʚʝʜʝʥʠʷ ʠ ʚʳʚʝʣʠ ʦʜʥʫ ʢʨʠʚʫʶ, ʢʨʠʚʘʷ 

ʙʳʣʘ ʩʪʨʘʰʥʦʡ. ʄʳ ʚʳʷʚʠʣʠ ʛʨʦʤʘʜʥʳʡ ʧʨʦʚʘʣ ʜʦ ʥʫʣʷ ʧʦʯʪʠ. ʎʠʬʨʳ ʪʘʢʠʝ 

ʚʦʪ ʧʦ ʧʘʤʷʪʠ: ʦʢʦʣʦ 10 ʪʳʩʷʯ ʠʟʦʙʨʝʪʝʥʠʡ ʚ 1930-31 ʛʦʜʘʭ, ʥʘʢʘʥʫʥʝ ʧʝʨʝʭʦʜʘ 

ʢ ʥʦʚʦʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ. ʇʦʪʦʤ ʜʘʞʝ ʨʦʩʪ, ʘ ʚ ɿ7-ɿ8 ʛʦʜʘʭ ʧʦʜʘʚʘʣʦʩʴ ʜʦ 

700-800 ʠʟʦʙʨʝʪʝʥʠʡ, ʪ.ʝ. ʧʦʯʪʠ ʜʦ ʥʫʣʷ. 

éɺʪʦʨʦʡ ʧʠʢ ʙʳʣ ʙʦʣʝʝ ʫʙʠʡʩʪʚʝʥʥʳʡ, ʯʝʤ ʚʦ ʚʨʝʤʷ ʚʦʡʥʳ. ʄʳ 

ʪʱʘʪʝʣʴʥʦ ʧʨʦʢʦʤʤʝʥʪʠʨʦʚʘʣʠ ʵʪʦ, ʤʳ ʧʠʩʘʣʠ, ʯʪʦ ʠʟʦʙʨʝʪʝʥʠʷ - ʵʪʦ ʢʘʢ 

ʚʪʦʨʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʩʢʦʨʦʩʪʠ ʧʫʪʠ ʧʦ ʚʨʝʤʝʥʠ. ʆʯʝʥʴ ʪʦʯʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. ʀ ʩʪʨʘʥʘ ʤʦʞʝʪ ʝʱʝ ʠʜʪʠ ʚʚʝʨʭ, 

ʪʝʭʥʠʢʘ ʤʦʞʝʪ ʠʜʪʠ ʚʚʝʨʭ ʧʦ ʚʘʣʦʚʦʤʫ ʧʨʦʜʫʢʪʫ, ʥʦ, ʝʩʣʠ ʠʟʦʙʨʝʪʝʥʠʷ ʧʦʰʣʠ 

ʨʝʟʢʦ ʚʥʠʟ, ʪʦ ʥʝʠʟʙʝʞʥʦ ʧʨʝʜʩʪʦʠʪ ʩʧʘʜ. ɺʪʦʨʦʡ ʩʧʘʜ, - ʵʪʦ ʚʦ ʚʨʝʤʷ ʚʦʡʥʳ, 

ʭʦʪʷ ʦʥ ʙʳʣ ʥʝ ʪʘʢʦʡ ʛʣʫʙʦʢʠʡ, ʢʘʢ ʚ 37-38 ʛʦʜʘʭ. ɸ ʪʨʝʪʠʡ ʩʧʘʜ - ʵʪʦ 1947-48 

ʛʦʜʳ. 

éʅʫ ʠ ʚʦʪ, ʚʳʚʦʜʦʤ ʙʳʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʨʝʥʥʦʡ ʨʝʬʦʨʤʳ 

ʠʟʦʙʨʝʪʘʪʝʣʴʩʪʚʘ. ʄʳ ʩʘʜʠʣʠʩʴ ʧʠʩʘʪʴ ʩ ʥʘʤʝʨʝʥʠʝʤ ʦʛʨʘʥʠʯʠʪʴʩʷ ʤʝʪʦʜʠʢʦʡ 
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ʨʝʰʝʥʠʷ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ ʢʘʢ ʛʣʘʚʥʳʤ, ʝʩʣʠ ʥʝ ʫʥʠʚʝʨʩʘʣʴʥʳʤ, ʪʦ 

ʛʣʘʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʠʣʠ ʥʘʯʘʣʴʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʦʯʠʥʢʠ ʵʪʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʥʦ ʧʦ 

ʭʦʜʫ ʜʝʣʘ ʚʩʝ ʩʜʚʠʛʘʣʦʩʴ, ʠ ʩʜʚʠʛʘʣʦʩʴ, ʠ ʩʜʚʠʛʘʣʦʩʴ. 

éɺ ʠʪʦʛʝ ʧʦʣʫʯʠʣʩʷ ʧʨʦʝʢʪ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʦʡ ʩʠʩʪʝʤʳ, ʚ 

ʢʦʪʦʨʦʤ ʚʦʧʨʦʩ ʦʙ ʦʙʫʯʝʥʠʠ ʤʝʪʦʜʠʢʠ ʠʟʦʙʨʝʪʘʪʝʣʴʩʪʚʘ ʟʘʥʷʣ ʤʝʥʴʰʝ ʦʜʥʦʡ 

ʩʪʨʘʥʠʯʢʠ, ʥʝʩʢʦʣʴʢʦ ʘʙʟʘʮʝʚ. ʇʦʪʦʤʫ ʯʪʦ ʚʩʝ ʥʘʜʦ ʙʳʣʦ ʤʝʥʷʪʴ: ʦʪʥʦʰʝʥʠʝ ʢ 

ʠʟʦʙʨʝʪʘʪʝʣʴʩʪʚʫ, ʟʘʢʦʥʳ ʦʙ ʠʟʦʙʨʝʪʘʪʝʣʴʩʪʚʝ, ʧʨʠʥʮʠʧ ʤʘʪʝʨʠʘʣʴʥʦʛʦ 

ʧʦʦʱʨʝʥʠʷ ʠʟʦʙʨʝʪʝʥʠʡ.è  

éɺʩʝ ʧʠʩʘʣʠ: ʙʘʟʫ ʨʝʘʣʠʟʘʮʠʠ ʠʟʦʙʨʝʪʝʥʠʡ, ʦʙʫʯʝʥʠʝ ʠʟʦʙʨʝʪʘʪʝʣʴʩʪʚʫ 

ʠʥʞʝʥʝʨʦʚ, ʥʘʯʠʥʘʷ ʩʦ ʩʪʫʜʝʥʯʝʩʢʦʡ ʩʢʘʤʴʠ. ʊʨʠʜʮʘʪʴ ʩʪʨʘʥʠʮ ʪʘʢʦʛʦ ʪʝʢʩʪʘ, 

ʧʣʦʪʥʦʛʦ, ʤʳ ʦʪʧʨʘʚʠʣʠ ʉʪʘʣʠʥʫ ʠ ʝʱʝ 27 ʠʣʠ 28 ʵʢʟʝʤʧʣʷʨʦʚ ʧʝʯʘʪʘʣʠ ʥʘʰʠ 

ʤʘʪʝʨʠ: ʤʘʪʴ ʐʘʧʠʨʦ ʭʦʨʦʰʘʷ ʤʘʰʠʥʠʩʪʢʘ, ʤʦʷ ʤʘʪʴ ʭʦʨʦʰʦ ʧʝʯʘʪʘʣʘ ʥʘ 

ʤʘʰʠʥʢʝ. ʆʥʠ ʥʘʤ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʳʩʪʨʦ ʠ ʢʨʘʩʠʚʦ ʥʘʧʝʯʘʪʘʣʠ, ʠ ʤʳ ʦʪʧʨʘʚʠʣʠ 

ʚ ʛʘʟʝʪʳ, ʄʦʣʦʪʦʚʫ, ʄʘʣʝʥʢʦʚʫ - ʧʦ ʥʝʧʦʥʷʪʥʳʤ ʧʨʠʟʥʘʢʘʤ. ɽʩʣʠ ʛʣʘʚʥʳʡ 

ʚʦʞʜʴ ʟʘʥʷʪ, ʪʦ, ʤʦʞʝʪ ʙʳʪʴ, ʥʘʡʜʝʪʩʷ ʚʨʝʤʷ ʫ ʚʦʞʜʷ-ʧʨʠʤ. 

éʇʨʠʥʮʠʧ ʦʪʧʨʘʚʢʠ ʙʳʣ ʪʘʢʦʡ: ʝʩʣʠ ʢʘʢʦʡ-ʪʦ ʚʦʧʨʦʩ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʚ 

ʧʠʩʴʤʝ, ʪʦ ʤʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʤʠʥʠʩʪʝʨʩʪʚʦ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ 

ʥʘʯʘʣʴʥʠʢʫ ʚʧʝʨʝʜ ʧʠʩʘʣʠ. ʅʘʧʨʠʤʝʨ, ʙʳʣ ʪʝʟʠʩ ʚ ʧʠʩʴʤʝ, ʯʪʦ ʥʘʜʦ ʦʙʫʯʘʪʴ 

ʩʪʫʜʝʥʪʦʚ ʭʦʪʷ ʙʳ ʦʩʥʦʚʘʤ ʧʘʪʝʥʪʦʚʝʜʝʥʠʷ, ʟʥʘʯʠʪ ʤʳ ʧʠʩʘʣʠ ʤʠʥʠʩʪʨʫ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʙʨʘʪʥʳʝ ʦʪʚʝʪʳ ʰʣʠ ʤʝʜʣʝʥʥʦ. 

éʤʳ ʧʦʣʫʯʠʣʠ 13-14 ʦʪʚʝʪʦʚ ʜʦ ʧʷʪʠʜʝʩʷʪʦʛʦ ʛʦʜʘ. ɺʩʝ ʦʪʚʝʪʳ ʙʳʣʠ ʧʦ 

ʧʨʠʥʮʠʧʫ ʥʠ "ʜʘ" ʥʠ "ʥʝʪ". ʊʦ ʝʩʪʴ ʜʘ, ʙʝʟʫʩʣʦʚʥʦ, ʩʪʫʜʝʥʪʘʤ ʧʦʣʝʟʥʦ ʙʳʣʦ ʙʳ 

ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʦʩʥʦʚʘʤʠ ʧʘʪʝʥʪʥʦʛʦ ʜʝʣʘ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʦ, ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʫʯʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ ʥʘʩʪʦʣʴʢʦ ʥʘʩʳʱʝʥʳ, ʥʘʩʪʦʣʴʢʦ ʫʧʣʦʪʥʝʥʳ, ʯʪʦ 

ʥʘʡʪʠ ʚʨʝʤʷ ʪʨʫʜʥʦ. ʂʦʥʝʯʥʦ, ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʠʟʳʩʢʘʪʴ ʢʘʢʦʡ-ʪʦ ʬʘʢʫʣʴʪʘʪʠʚ, 

ʥʦ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʝʪ ʫʯʝʙʥʠʢʦʚ, ʥʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʀ ʪʘʢ: ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ. ʅʫʞʥʦ ʠʟʫʯʘʪʴ, 

ʥʫʞʥʦ ʜʫʤʘʪʴ. ɺʩʝ ʞʜʘʣʠ, ʯʪʦ ʧʦʩʣʝʜʫʝʪ ʩʚʝʨʭʫ. ɼʣʷ ʦʧʳʪʥʦʛʦ ʯʝʣʦʚʝʢʘ ʪʦ, ʯʪʦ 

ʧʦʩʣʝʜʫʝʪ ʩʚʝʨʭʫ, ʚʝʨʦʷʪʥʦʩʪʴ, ʥʘʚʝʨʥʦʝ, ʙʳʣʘ ʦʜʥʘ ʤʠʣʣʠʦʥʥʘʷ, ʥʦ ʦʥʘ ʙʳʣʘ. 

ʅʠʢʪʦ ʥʝ ʭʦʪʝʣ ʨʠʩʢʦʚʘʪʴ ʢʘʪʝʛʦʨʠʯʝʩʢʠʤ "ʥʝʪ" ʠʣʠ ʢʘʪʝʛʦʨʠʯʝʩʢʠʤ "ʜʘ". ɸ ʤʳ 

ʧʨʦʜʝʣʘʣʠ ʝʱʝ ʦʜʥʫ ʘʢʮʠʶ. ʐʘʧʠʨʦ ʧʨʠʰʣʘ ʤʳʩʣʴ, ʯʪʦ ʤʳ ʜʦʣʞʥʳ ʩʦʟʜʘʪʴ 

ʘʥʘʣʦʛ ʵʪʠʣʤʝʨʢʘʧʪʘʥʦʚʦʛʦ ʠʟʦʙʨʝʪʝʥʠʷ, ʧʦʩʣʘʪʴ ʟʘʷʚʢʫ, ʧʦʪʦʤʫ ʯʪʦ ʫ ʥʘʩ ʥʝ 

ʟʘʢʨʝʧʣʝʥʦ ʘʚʪʦʨʩʪʚʦè [2]. 

çʆʬʠʮʠʘʣʴʥʳʤè ʦʪʚʝʪʦʤ ʥʘ ʪʘʢʦʝ ʧʠʩʴʤʦ ʙʳʣ ʘʨʝʩʪ ʜʨʫʟʝʡ ʚ 1950 ʛʦʜʫ.  

ʐʘʧʠʨʦ ʧʨʦʰʝʣ ʃʫʙʷʥʢʫ, ɹʫʪʳʨʢʫ, ʃʝʬʦʨʪʦʚʦ ʠ ʧʦʣʫʯʠʣ 25 ʣʝʪ 

ʧʨʝʙʳʚʘʥʠʷ ʚ ɻʋʃʘʛʝ. 

ɻʋʃʘʛ 

ʆʥ ʧʦʧʘʣ ʇʝʩʯʘʥʣʘʛ (ʇʝʩʯʘʥʳʡ ʣʘʛʝʨʴ) ʚ ʂʘʨʘʛʘʥʜʝ (ʂʘʟʘʭʩʪʘʥ). 

ʃʘʛʝʨʥʫʶ ʞʠʟʥʴ ʐʘʧʠʨʦ ʦʧʠʩʘʣ ʚ ʩʚʦʡ ʢʥʠʛʝ [3]. 

ʇʦʩʣʝ ʩʤʝʨʪʠ ʉʪʘʣʠʥʘ ʝʛʦ ʦʩʚʦʙʦʜʠʣʠ ʚ 1954 ʛʦʜʫ. 
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ɹʘʢʫ 1954-1980 

ʇʦʩʣʝ ʚʦʟʚʨʘʱʝʥʠʷ ʠʟ ʣʘʛʝʨʷ ʐʘʧʠʨʦ ʩʥʘʯʘʣʘ ʨʘʙʦʪʘʣ ʛʣʘʚʥʳʡ ʪʝʭʥʦʣʦʛ 

ʮʝʭʘ ʟʘʚʦʜʘ ʥʝʬʪʷʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʧʦʪʦʤ ʞʫʨʥʘʣʠʩʪʦʤ ʠ ʧʠʩʘʪʝʣʝʤ.  

ʆʥ ʨʘʙʦʪʘʣ ʚ ʛʘʟʝʪʝ çɹʘʢʠʥʩʢʠʡ ʨʘʙʦʯʠʡè, ʧʝʯʘʪʘʣʩʷ ʚʦ ʤʥʦʛʠʭ 

ʮʝʥʪʨʘʣʴʥʳʭ ʛʘʟʝʪʘʭ ʠ ʞʫʨʥʘʣʘʭ. 

ʊʈʀɿ 

ɺ ʥʘʯʘʣʝ ʊʈʀɿ, ʘ ʚʝʨʥʝʝ ʤʝʪʦʜʠʢʘ ʠʟʦʙʨʝʪʘʪʝʣʴʩʪʚʘ, ʩʦʟʜʘʚʘʣʘʩʴ 

ʩʦʚʤʝʩʪʥʦ ɸʣʴʪʰʫʣʣʝʨʦʤ ʠ ʐʘʧʠʨʦ. ɿʥʘʯʠʪʝʣʴʥʳʤ ʩʦʙʳʪʠʝʤ ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʊʈʀɿ ʷʚʠʣʘʩʴ ʧʝʨʚʘʷ ʩʪʘʪʴʷ: ɸʣʴʪʰʫʣʣʝʨ ɻ. ʉ., ʐʘʧʠʨʦ ʈ. ɹ. 

ʇʩʠʭʦʣʦʛʠʷ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ. ï ɺʦʧʨʦʩʳ ʧʩʠʭʦʣʦʛʠʠ, 1956, ˉ 6, 

ʉ. 37-49.  

ɺ ʧʦʧʫʣʷʨʥʝʡ ʬʦʨʤʝ ʐʘʧʠʨʦ ʠʟʣʦʞʠʣ ʊʈʀɿ ʚ ʢʥʠʛʝ çʀʟʛʥʘʥʠʝ 

ʰʝʩʪʠʢʨʳʣʦʛʦ ʩʝʨʘʬʠʤʘè, ʪʘʢʞʝ ʚ ʩʪʘʪʴʝ ʩ ʪʘʢʠʤ ʞʝ ʠʤʝʥʝʤ, ʥʘʧʠʩʘʥʥʦʡ 

ʩʦʚʤʝʩʪʥʦ ʩ ɸʣʴʪʰʫʣʣʝʨʦʤ. 

ʀʟʨʘʠʣʴ 

ɺ 1980 ʛʦʜʫ ʦʥ ʫʝʭʘʣ ʥʘ ʧʦʩʪʦʷʥʥʦʝ ʤʝʩʪʦ ʞʠʪʝʣʴʩʪʚʘ ʚ ʀʟʨʘʠʣʴ. 

ʉ 1985 ʧʦ 1991 ʛʦʜ ʨʘʙʦʪʘʣ ʚ ʄʶʥʭʝʥʝ ʚ ʞʫʨʥʘʣʝ çʉʪʨʘʥʘ ʠ ʤʠʨè. ʉʪʘʣ 

ʚʝʜʫʱʠʤ ʧʦʣʠʪʦʣʦʛʦʤ ʞʫʨʥʘʣʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩʦʪʨʫʜʥʠʯʘʣ ʥʘ ʨʘʜʠʦ 

çʉʚʦʙʦʜʘè. 

ɺ 1987 ʛʦʜʫ ʚ ʞʫʨʥʘʣʝ çɻʨʘʥʠè ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʝʛʦ 

ʘʚʪʦʙʠʦʛʨʘʬʠʯʝʩʢʠʝ ʟʘʧʠʩʢʠ çɺʨʝʤʷ ʛʦʚʦʨʠʪʴéè.  

ɺ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʛʦʜʘ ʩʚʦʝʡ ʞʠʟʥʠ ʈʘʬʠʢ ʙʳʣ ʚʝʜʫʱʠʤ ʢʦʤʤʝʥʪʘʪʦʨʦʤ 

ʨʘʜʠʦʩʪʘʥʮʠʠ ʈʕʂɸ (ʨʫʩʩʢʦʷʟʳʯʥʘʷ ʨʘʜʠʦʩʪʘʥʮʠʷ ʀʟʨʘʠʣʷ).  

ʈʘʬʘʵʣʴ ʐʘʧʠʨʦ ʩʢʦʥʯʘʣʩʷ ʚ ʀʝʨʫʩʘʣʠʤʝ 16 ʠʶʣʷ 1993 ʛʦʜʘ.  

ʇʦʩʣʝ ʩʤʝʨʪʠ ʝʛʦ ʞʝʥʘ ʠ ʜʨʫʟʴʷ ʠʟʜʘʣʠ ʝʛʦ ʥʝʟʘʢʦʥʯʝʥʥʫʶ ʧʦʚʝʩʪʴ, 

ʢʦʪʦʨʫʶ ʦʥ ʧʠʩʘʣ ʚʩʶ ʞʠʟʥʴ çʥʝ ʪʦʨʦʧʷʩʴ, ʥʝ ʚʟʘʭʣʝʙ, ʬʨʘʛʤʝʥʪʘʤʠ, 

ʵʧʠʟʦʜʘʤʠè. ʇʨʝʜʠʩʣʦʚʠʝ ʢ ʧʦʚʝʩʪʠ ʥʘʧʠʩʘʣ ɺʣʘʜʠʤʠʨ ʇʦʨʪʥʦʚ, ʜʘʚʥʠʡ ʜʨʫʛ 

ʈʘʬʠʢʘ ʐʘʧʠʨʦ.  

ʇʠʩʘʪʝʣʴ, ʞʫʨʥʘʣʠʩʪ, ʧʫʙʣʠʮʠʩʪ 

ʈʘʬʘʵʣʴ ʐʘʧʠʨʦ ʧʠʩʘʣ ʧʦʜ ʧʩʝʚʜʦʥʠʤʦʤ ʈʘʬʘʠʣ ɹʘʭʪʘʤʦʚ. ʆʥ ʥʘʧʠʩʘʣ 

ʩʣʝʜʫʶʱʠʝ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʝ ʠ ʬʘʥʪʘʩʪʠʯʝʩʢʠʝ ʢʥʠʛʠ: 

ɹʘʭʪʘʤʦʚ ʈ. ʀʟʛʥʘʥʠʝ ʰʝʩʪʠʢʨʳʣʦʛʦ ʩʝʨʘʬʠʤʘ. ï ʄ.: ɼʝʪʛʠʟ, 1961. ï 127 ʩ. 

ɹʘʭʪʘʤʦʚ ʈ. ʏʝʣʦʚʝʢ ʰʪʫʨʤʫʝʪ ɿʝʤʣʶ. ʄ.: ɼʝʪʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘ. 1963 

ɹʘʭʪʘʤʦʚ ʈ. ʆʪʢʨʳʪʠʝ. 1964 

ɹʘʭʪʘʤʦʚ ʈ. ɺʣʘʩʪʝʣʠʥ ʆʢʩʠ-ʤʠʨʘ. ʄ: ɼʝʪʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘ, 1965 

ɹʘʭʪʘʤʦʚ ʈ. ʊʘʤ, ʟʘ ʯʝʨʪʦʡ ʛʦʨʠʟʦʥʪʘ (ɻʣʘʚʳ ʠʟ ʧʦʚʝʩʪʠ) / ʄʠʨ ʧʨʠʢʣʶʯʝʥʠʡ. 

ʄ: ɼʝʪʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘ. 1968, ɸʣʴʤʘʥʘʭ ˉ 14.  
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ʈɸɿɼɽʃ 2. ʈʘʟʚʠʪʠʝ ʊʈʀɿ ʢʘʢ ʥʘʫʢʠ 

SECTION 2. Development of TRIZ as a science 
 

Amnuel P. R. Science fiction and fantastic science 

Abstract: We have examined the development and interaction between real 

science and fantastic one, described in science fiction literature. Fantastic 

science develops by the same laws as conventional science, however, it uses 

more techniques to generate new ideas which may later become the subject of 

science. 

Key words: science; science fiction; discoveries; predictions; patterns. 

ɸʤʥʫʵʣʴ ʇ. ʈ. ʅʘʫʯʥʘʷ ʬʘʥʪʘʩʪʠʢʘ ʠ ʬʘʥʪʘʩʪʠʯʝʩʢʘʷ ʥʘʫʢʘ 

ɸʥʥʦʪʘʮʠʷ: ʈʘʩʩʤʦʪʨʝʥʦ ʨʘʟʚʠʪʠʝ ʠ ʚʟʘʠʤʦʚʣʠʷʥʠʝ ʨʝʘʣʴʥʦʡ ʥʘʫʢʠ ʠ 

ʥʘʫʢʠ ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ, ʦʧʠʩʳʚʘʝʤʦʡ ʚ ʥʘʫʯʥʦ-ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ. 

ʌʘʥʪʘʩʪʠʯʝʩʢʘʷ ʥʘʫʢʘ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦ ʪʝʤ ʞʝ ʟʘʢʦʥʘʤ, ʢʘʢ ʠ ʦʙʳʯʥʘʷ 

ʥʘʫʢʘ, ʦʜʥʘʢʦ ʠʩʧʦʣʴʟʫʝʪ ʙʦʣʴʰʝ ʧʨʠʝʤʦʚ ʜʣʷ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʠʜʝʡ, 

ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʝʜʤʝʪʦʤ ʨʘʩʩʤʦʪʨʝʥʠʷ ʥʘʫʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʫʢʘ; ʥʘʫʯʥʘʷ ʬʘʥʪʘʩʪʠʢʘ; ʦʪʢʨʳʪʠʷ; ʧʨʝʜʩʢʘʟʘʥʠʷ; 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. 

 

ʂʦʛʜʘ ʣʝʪʦʤ 2015 ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʟʦʥʜ çʅʦʚʳʝ ʛʦʨʠʟʦʥʪʳè 

ʧʨʦʣʝʪʝʣ ʤʠʤʦ ʇʣʫʪʦʥʘ ʠ ʝʛʦ ʩʧʫʪʥʠʢʘ ʍʘʨʦʥʘ ʠ ʧʝʨʝʜʘʣ ʥʘ ɿʝʤʣʶ ʫʥʠʢʘʣʴʥʳʝ 

ʬʦʪʦʛʨʘʬʠʠ ʵʪʠʭ ʥʝʙʝʩʥʳʭ ʪʝʣ, ʩʦʦʙʱʝʥʠʷ ʦʙ ʵʪʦʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʳʜʘʶʱʝʤʩʷ 

ʩʦʙʳʪʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʘʩʪʨʦʥʘʚʪʠʢʠ ʧʦʷʚʠʣʠʩʴ ʧʦʜ ʟʘʛʦʣʦʚʢʘʤʠ çʅʝʦʞʠʜʘʥʥʳʝ 

ʦʪʢʨʳʪʠʷ ʚ ʢʦʩʤʦʩʝè, çʋʯʝʥʳʝ ʛʦʚʦʨʷʪ: ñʄʳ ʪʘʢʦʛʦ ʥʝ ʞʜʘʣʠ!òè. ʋ ʤʥʦʛʠʭ 

ʯʠʪʘʪʝʣʝʡ ʠ ʟʨʠʪʝʣʝʡ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʢʘʥʘʣʦʚ ʥʝ ʚ ʧʝʨʚʳʡ ʫʞʝ ʨʘʟ ʚʦʟʥʠʢʣʘ 

ʤʳʩʣʴ: ʫʯʝʥʳʝ ʥʠʢʦʛʜʘ ʥʝ ʟʥʘʶʪ ʟʘʨʘʥʝʝ, ʯʪʦ ʠʤʝʥʥʦ ʦʥʠ ʦʙʥʘʨʫʞʘʪ, ʦʪʧʨʘʚʠʚ 

ʤʝʞʧʣʘʥʝʪʥʫʶ ʩʪʘʥʮʠʶ ʥʘ ʊʠʪʘʥ, ʄʘʨʩ, ɺʝʥʝʨʫ ʠʣʠ ʜʘʞʝ ʃʫʥʫ. ɺ ʦʙʱʠʭ 

ʯʝʨʪʘʭ, ʢʦʥʝʯʥʦ, ʦʥʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʪʘʢʠʭ-ʪʦ ʠ ʪʘʢʠʭ-ʪʦ 

ʫʩʣʦʚʠʡ, ʠʥʘʯʝ ʚʦʦʙʱʝ ʥʝ ʩʤʦʛʣʠ ʙʳ ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʩʚʦʠ ʘʧʧʘʨʘʪʳ, ʥʦ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ ʚʩʝʛʜʘ ʦʧʨʦʚʝʨʛʘʝʪ ʠʭ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʠʙʦ ʧʦʜʣʠʥʥʳʝ 

ʥʘʫʯʥʳʝ ʦʪʢʨʳʪʠʷ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳ, ʠʥʘʯʝ ï ʢʘʢʠʝ ʞʝ ʵʪʦ ʦʪʢʨʳʪʠʷ? 

http://www.vtoraya-literatura.com/pdf/grani_145_1987_text.pdf
http://www.altshuller.ru/interview/interview5.asp
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ʊʘʢʦʝ ʤʥʝʥʠʝ ʥʝ ʩʝʛʦʜʥʷ ʩʣʦʞʠʣʦʩʴ ʠ ʥʝ ʩʢʦʨʦ ʠʩʯʝʟʥʝʪ ʠʟ ʫʧʦʪʨʝʙʣʝʥʠʷ. 

ɼʦʩʪʘʪʦʯʥʦ ʧʦʯʠʪʘʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʪʘʪʴʠ ʠ ʤʦʥʦʛʨʘʬʠʠ ʦ ʩʫʪʠ ʥʘʫʯʥʦʛʦ 

ʪʚʦʨʯʝʩʪʚʘ ï ʠʜʝʷ ʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ ʥʘʫʯʥʳʭ ʦʪʢʨʳʪʠʡ 

ʮʚʝʪʝʪ ʪʘʤ ʧʳʰʥʳʤ ʮʚʝʪʦʤ ʠ ʢʦʨʥʷʤʠ ʫʭʦʜʠʪ ʚ, ʢʘʟʘʣʦʩʴ ʙʳ, ʥʝʦʧʨʦʚʝʨʞʠʤʳʡ 

ʦʧʳʪ ʤʥʦʛʠʭ ʧʦʢʦʣʝʥʠʡ ʫʯʝʥʳʭ. ʈʘʟʚʝ ʤʦʛ ɻʘʣʠʣʝʡ, ʥʘʧʨʘʚʣʷʷ ʚ ʥʝʙʦ ʩʚʦʶ 

ʧʦʜʟʦʨʥʫʶ ʪʨʫʙʫ, ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʫʚʠʜʠʪ ʥʘ ʃʫʥʝ ʛʦʨʳ, ʘ ʨʷʜʦʤ ʩ ʖʧʠʪʝʨʦʤ 

ï ʯʝʪʳʨʝ ʝʛʦ ʩʧʫʪʥʠʢʘ? ʈʘʟʚʝ ʤʦʛ ɹʝʢʢʝʨʝʣʴ ʧʨʝʜʚʠʜʝʪʴ, ʢ ʯʝʤʫ ʧʨʠʚʝʜʝʪ ʝʛʦ 

ʟʘʙʳʚʯʠʚʦʩʪʴ ï ʩʣʫʯʘʡʥʦ ʦʩʪʘʚʠʣ ʥʝʧʨʦʷʚʣʝʥʥʫʶ ʬʦʪʦʧʣʘʩʪʠʥʢʫ ʨʷʜʦʤ ʩ 

ʩʦʣʷʤʠ ʨʘʜʠʷ, ʘ ʦʢʘʟʘʣʦʩʴé ɸ ʄʝʥʜʝʣʴ ʨʘʟʚʝ ʤʦʛ ʟʥʘʪʴ ʟʘʨʘʥʝʝ, ʢ ʯʝʤʫ 

ʧʨʠʚʝʜʫʪ ʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʛʦʨʦʰʢʦʤ? ʂʘʟʘʣʦʩʴ ʙʳ, ʦʪʚʝʪʳ ʦʯʝʚʠʜʥʳ: ʥʠʢʪʦ 

ʥʠʯʝʛʦ ʟʘʨʘʥʝʝ ʟʥʘʪʴ ʥʝ ʤʦʛ, ʧʦʩʢʦʣʴʢʫ ʥʘʫʢʘ ʠʜʝʪ ʚʧʝʨʝʜ ʥʝʧʨʦʪʦʨʝʥʥʳʤʠ 

ʧʫʪʷʤʠ; ʧʦʪʦʤʫ ʠ ʠʥʪʝʨʝʩʥʦ ʥʘʫʢʦʡ ʟʘʥʠʤʘʪʴʩʷ, ʯʪʦ ʥʝ ʟʥʘʝʰʴ, ʢʘʢʦʝ ʠʤʝʥʥʦ 

ʦʪʢʨʳʪʠʝ ʦʞʠʜʘʝʪ ʪʝʙʷ ʟʘ ʪʝʤ ʠʣʠ ʠʥʳʤ ʥʘʫʯʥʳʤ ʧʦʚʦʨʦʪʦʤé 

ɼʦ ʢʦʥʮʘ 19 ʚʝʢʘ ʬʠʟʠʢʠ ʙʳʣʠ ʫʚʝʨʝʥʳ, ʯʪʦ ʩʚʝʪ, ʙʫʜʴ ʵʪʦ ʯʘʩʪʠʮʳ ʠʣʠ 

ʚʦʣʥʳ (ʥʘ ʵʪʦʪ ʩʯʝʪ ʰʣʠ ʩʧʦʨʳ ʩʦ ʚʨʝʤʝʥ ʅʴʶʪʦʥʘ ʠ ɻʶʡʛʝʥʩʘ), ʚʦ ʚʩʷʢʦʤ 

ʩʣʫʯʘʝ, ʧʦʜʚʝʨʞʝʥ ʜʝʡʩʪʚʠʶ ʟʘʢʦʥʦʚ ʬʠʟʠʢʠ, ʠ ʢʦʥʢʨʝʪʥʦ ï ʟʘʢʦʥʫ ʩʣʦʞʝʥʠʷ 

ʩʢʦʨʦʩʪʝʡ. ʆʜʥʘʢʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʧʦʩʪʘʚʣʝʥʥʦʤ ʚ 1881 ʛʦʜʫ ʘʤʝʨʠʢʘʥʩʢʠʤ 

ʬʠʟʠʢʦʤ ʄʘʡʢʝʣʴʩʦʥʦʤ, ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʠʢʘʢʦʡ ʨʘʟʥʠʮʳ ʚ ʚʝʣʠʯʠʥʝ 

ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʇʦʟʜʥʝʝ ʪʦʯʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʦʚʝʣʠ 

(1974) ʜʦ 2,5 ʩʤ/ʩ. ʈʝʟʫʣʴʪʘʪ ʙʳʣ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤ. ʉʢʦʨʦʩʪʴ ʩʚʝʪʘ ʟʘʢʦʥʫ 

ʩʣʦʞʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʥʝ ʧʦʜʯʠʥʷʣʘʩʴ. ʕʪʦ ʪʦʞʝ ʙʳʣʦ ʦʪʢʨʳʪʠʝʤ ʧʝʨʚʦʛʦ ʪʠʧʘ. 

ɽʩʪʴ ʦʪʢʨʳʪʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʳʣʦ ʧʨʝʜʚʠʜʝʪʴ, ʘ ʥʝ ʧʨʝʜʩʢʘʟʘʥʳ ʦʥʠ 

ʦʢʘʟʘʣʠʩʴ ʧʦʪʦʤʫ, ʯʪʦ ʫʯʝʥʳʝ ʥʝ ʜʘʣʠ ʩʝʙʝ ʪʨʫʜʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʩʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʝ ʧʦʣʝ. ʅʘʟʦʚʝʤ ʠʭ ʦʪʢʨʳʪʠʷʤʠ ʚʪʦʨʦʛʦ ʢʣʘʩʩʘ. ʊʘʢʠʤ ʙʳʣʦ, 

ʥʘʧʨʠʤʝʨ, ʦʪʢʨʳʪʠʝ ʧʫʣʴʩʘʨʦʚ ʚ 1967 ʛʦʜʫ ï ʥʝʦʞʠʜʘʥʥʦʝ ʜʣʷ ʤʥʦʛʠʭ 

ʘʩʪʨʦʬʠʟʠʢʦʚ, ʥʦ ʚʧʦʣʥʝ ʧʨʝʜʩʢʘʟʫʝʤʦʝ, ʧʦʩʢʦʣʴʢʫ ʪʝʦʨʠʠ ʥʝʡʪʨʦʥʥʳʭ ʟʚʝʟʜ ʢ 

ʪʦʤʫ ʚʨʝʤʝʥʠ ʠʩʧʦʣʥʠʣʦʩʴ ʫʞʝ ʪʨʠʜʮʘʪʴ ʣʝʪ, ʘ ʪʦ, ʯʪʦ ʟʚʝʟʜʳ ʚʨʘʱʘʶʪʩʷ, 

ʠʤʝʶʪ ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʧʦʩʦʙʥʳ ʠʟʣʫʯʘʪʴ ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʳʝ 

ʧʦʪʦʢʠ ʯʘʩʪʠʮ, ʤʦʞʥʦ ʙʳʣʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʙʝʟ ʦʩʦʙʳʭ ʫʩʠʣʠʡ ʥʘʫʯʥʦʛʦ 

ʚʦʦʙʨʘʞʝʥʠʷ (ʩʦʙʩʪʚʝʥʥʦ, ʧʦʪʦʤʫ ʧʨʘʚʠʣʴʥʘʷ ʛʠʧʦʪʝʟʘ ʦ ʧʨʠʨʦʜʝ ʧʫʣʴʩʘʨʦʚ ʥʝ 

ʟʘʤʝʜʣʠʣʘ ʧʦʷʚʠʪʴʩʷ). 

ʆʪʢʨʳʪʠʷ ʪʨʝʪʴʝʛʦ ʢʣʘʩʩʘ ï ʵʪʦ ʪʘʢʠʝ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʠʤʝʥʥʦ ʧʨʝʜʩʢʘʟʘʥʳ, 

ʦʪʢʨʳʪʠʷ, ʢʦʪʦʨʳʝ ʦʞʠʜʘʣʠʩʴ, ʥʦ ʥʝ ʚʧʦʣʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʦʞʠʜʘʥʠʷʤ. 

ʊʘʢʦʚʳ, ʥʘʧʨʠʤʝʨ, ʦʪʢʨʳʪʠʷ, ʩʜʝʣʘʥʥʳʝ ʚʦ ʚʨʝʤʷ ʧʦʩʘʜʢʠ çɻʶʡʛʝʥʩʘè ʥʘ 

ʊʠʪʘʥ. ɽʱʝ ʧʨʠʤʝʨ ï ʦʪʢʨʳʪʠʝ ʪʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʪʝʤʥʦʡ ʵʥʝʨʛʠʠ. ɺ 

ʪʨʠʜʮʘʪʳʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʌʨʠʮ ʎʚʠʢʢʠ (ʦ ʢʦʪʦʨʦʤ ʝʱʝ ʙʫʜʝʪ ʨʝʯʴ) 

ʦʙʥʘʨʫʞʠʣ ʩʪʨʘʥʥʳʡ ʬʘʢʪ: ʥʝʢʦʪʦʨʳʝ ʛʘʣʘʢʪʠʢʠ ʚʨʘʱʘʶʪʩʷ ʙʳʩʪʨʝʝ, ʯʝʤ 

ʜʦʣʞʥʳ ʙʳ, ʝʩʣʠ ʙʳ ʠʭ ʤʘʩʩʳ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʨʘʚʠʣʴʥʦ (ʤʘʩʩʳ ʛʘʣʘʢʪʠʢ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʠʭ ʩʚʝʪʠʤʦʩʪʠ, ʟʥʘʷ ʨʘʩʩʪʦʷʥʠʷ). ʇʦʭʦʞʝ ʙʳʣʦ, ʯʪʦ ʛʘʣʘʢʪʠʢʠ 

ʙʦʣʝʝ ʤʘʩʩʠʚʥʳ, ʯʝʤ ʚʳʛʣʷʜʝʣʠ ï ʙʫʜʪʦ ʚ ʥʠʭ ʝʩʪʴ ʥʝʢʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 
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ʥʝʚʠʜʠʤʘʷ ʤʘʩʩʘ. ʂ ʩʪʘʪʴʝ ʎʚʠʢʢʠ ʦʪʥʝʩʣʠʩʴ ʩʢʝʧʪʠʯʝʩʢʠ ï ʩʦʯʣʠ, ʯʪʦ ʵʪʦ 

ʦʰʠʙʢʠ ʥʘʙʣʶʜʝʥʠʷ. ɺ ʩʝʤʠʜʝʩʷʪʳʭ ʛʦʜʘʭ ʘʤʝʨʠʢʘʥʩʢʠʝ ʘʩʪʨʦʥʦʤʳ 

ʦʧʫʙʣʠʢʦʚʘʣʠ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʘʥʘʣʦʛʠʯʥʳʭ ʨʘʙʦʪ, ʥʦ ʠ ʪʦʛʜʘ ʥʝ ʧʨʠʚʣʝʢʣʠ ʢ 

ʧʨʦʙʣʝʤʝ ʚʥʠʤʘʥʠʷ. ʀ ʣʠʰʴ ʚ ʜʝʚʷʥʦʩʪʳʭ ʛʦʜʘʭ ʧʨʦʙʣʝʤʘ ʥʝʚʠʜʠʤʦʡ ʪʝʤʥʦʡ 

ʤʘʩʩʳ ʩʪʘʣʘ ʦʙʱʝʧʨʠʟʥʘʥʥʦʡ, ʢʦʛʜʘ ʨʝʯʴ ʰʣʘ ʫʞʝ ʥʝ ʦ ʤʘʩʩʝ ʦʪʜʝʣʴʥʳʭ 

ʛʘʣʘʢʪʠʢ, ʘ ʦ ʤʘʩʩʝ ʚʩʝʡ ʚʠʜʠʤʦʡ ɺʩʝʣʝʥʥʦʡ. 

ʀ ʝʩʪʴ, ʥʘʢʦʥʝʮ, ʦʪʢʨʳʪʠʷ ʯʝʪʚʝʨʪʦʛʦ ʢʣʘʩʩʘ ï ʚ ʪʦʯʥʦʩʪʠ ʪʘʢʠʝ, ʢʘʢʠʝ 

ʙʳʣʠ ʧʨʝʜʩʢʘʟʘʥʳ, ʵʪʦ ʦʪʢʨʳʪʠʷ-ʩʣʝʜʩʪʚʠʷ ʠʟ ʧʨʝʜʣʦʞʝʥʥʦʡ ʢʝʤ-ʥʠʙʫʜʴ 

ʪʝʦʨʠʠ, ʦʙʲʷʩʥʷʶʱʝʡ ʨʘʥʝʝ ʦʙʥʘʨʫʞʝʥʥʦʝ ʷʚʣʝʥʠʝ. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦʙ 

ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʧʫʣʴʩʘʨʘʭ, ʪʦ, ʢʦʛʜʘ ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʨʘʙʦʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʠʟʠʢʦʡ ʠʭ ʠʟʣʫʯʝʥʠʷ, ʣʝʛʢʦ ʙʳʣʦ ʧʨʝʜʩʢʘʟʘʪʴ ʦʪʢʨʳʪʠʝ 

ʥʝʡʪʨʦʥʥʳʭ ʟʚʝʟʜ, ʠʟʣʫʯʘʶʱʠʭ ʚ ʦʧʪʠʯʝʩʢʦʤ ʠ ʨʝʥʪʛʝʥʦʚʩʢʦʤ ʜʠʘʧʘʟʦʥʘʭ. 

ʈʘʟʫʤʝʝʪʩʷ, ʠ ʦʧʪʠʯʝʩʢʠʝ, ʠ ʨʝʥʪʛʝʥʦʚʩʢʠʝ ʧʫʣʴʩʘʨʳ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʩʧʫʩʪʷ, ʧʦʣʥʦʩʪʴʶ ʧʦʜʪʚʝʨʜʠʚ ʚʳʚʦʜʳ ʪʝʦʨʝʪʠʢʦʚ. 

ɸʥʘʣʦʛʠʯʥʘʷ ʠʩʪʦʨʠʷ ï ʩ ʦʪʢʨʳʪʠʝʤ ʙʦʟʦʥʘ ʍʠʛʛʩʘ. ɹʨʠʪʘʥʩʢʠʡ ʬʠʟʠʢ 

ʇʠʪʝʨ ʍʠʛʛʩ ʦʧʫʙʣʠʢʦʚʘʣ ʚ ʰʝʩʪʠʜʝʩʷʪʳʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʩʪʘʪʴʶ, ʚ 

ʢʦʪʦʨʦʡ ʦʧʠʩʘʣ ʵʣʝʤʝʥʪʘʨʥʫʶ ʯʘʩʪʠʮʫ, ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʦʪʦʨʦʡ ʦʙʲʷʩʥʷʝʪ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʤʘʩʩʳ ʯʘʩʪʠʮ. ɺ 2012 ʛʦʜʫ ʵʪʘ ʯʘʩʪʠʮʘ ï ʙʦʟʦʥ ʍʠʛʛʩʘ ï ʙʳʣʘ 

ʦʪʢʨʳʪʘ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ɹɸʂʝ, ʠ ʩʚʦʡʩʪʚʘ ʝʝ ʦʢʘʟʘʣʠʩʴ ʚ ʪʦʯʥʦʩʪʠ 

ʪʘʢʠʤʠ, ʢʘʢʠʝ ʧʨʝʜʩʢʘʟʳʚʘʣʘ ʪʝʦʨʠʷ. 

ʀʪʘʢ, ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʦʪʢʨʳʪʠʷ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳ. ʅʘʧʨʦʪʠʚ, ʙʦʣʴʰʫʶ ʠʭ 

ʯʘʩʪʴ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʧʨʝʜʩʢʘʟʘʪʴ ʙʳʣʦ ʥʝ ʪʦʣʴʢʦ ʚʦʟʤʦʞʥʦ, ʥʦ ʠ 

ʥʝʦʙʭʦʜʠʤʦ. 

ʊʝʦʨʠʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʪʢʨʳʪʠʡ ʧʦʢʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʥʦ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʶ ʧʨʝʜʚʠʜʝʪʴ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʩʪʝʧʝʥʠ ʨʝʟʫʣʴʪʘʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʣʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ, 

ʦʙʥʘʨʫʞʝʥʳ ʠ ʦʧʠʩʘʥʳ. ʕʪʦ, ʢ ʧʨʠʤʝʨʫ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʜʣʷ ʧʦʣʥʦʛʦ çʦʙʩʣʝʜʦʚʘʥʠʷè ʚʩʝʭ ʤʳʩʣʠʤʳʭ ʩʣʝʜʩʪʚʠʡ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʪʝʦʨʠʠ.  

ɺ ʥʘʯʘʣʝ ʪʨʠʜʮʘʪʳʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʘʤʝʨʠʢʘʥʩʢʠʡ ʘʩʪʨʦʬʠʟʠʢ ʌʨʠʮ 

ʎʚʠʢʢʠ ʧʨʠʜʫʤʘʣ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʥʘʟʚʘʥʥʳʡ ʠʤ ʤʝʪʦʜʦʤ 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʠʥʪʫʠʮʠʠ. ʄʝʪʦʜ, ʟʘʩʪʘʚʣʷʶʱʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʚʠʜʝʪʴ ʥʝ ʪʦʣʴʢʦ 

ʪʦʪ ʧʫʪʴ, ʯʪʦ ʧʨʠʚʳʯʝʥ, ʥʦ ʠ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ. 

ʄʦʞʥʦ ʣʠ ʙʳʣʦ ʩ ʧʦʤʦʱʴʶ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʜʩʢʘʟʘʪʴ 

ʦʪʢʨʳʪʠʝ, ʢʦʪʦʨʦʝ ʩʜʝʣʘʣ ʚ 1881 ʛʦʜʫ ʄʘʡʢʝʣʴʩʦʥ?  

ʇʦʩʪʨʦʠʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʪʘʙʣʠʮʫ ʜʣʷ ʦʙʲʝʢʪʘ çʩʚʝʪè. ʄʘʡʢʝʣʴʩʦʥʘ 

ʠʥʪʝʨʝʩʦʚʘʣʘ ʢʦʥʢʨʝʪʥʦ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ. ʆʥ ʤʦʛ, ʚ 

ʧʨʠʥʮʠʧʝ, ʧʦʩʪʨʦʠʪʴ ʵʪʫ ʝʜʠʥʩʪʚʝʥʥʫʶ ʦʩʴ. ɺʦʪ ʚʘʨʠʘʥʪʳ. ʉʢʦʨʦʩʪʴ ʩʚʝʪʘ 

ʧʦʩʪʦʷʥʥʘ ʚ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ. ʉʢʦʨʦʩʪʴ ʩʚʝʪʘ ʧʝʨʝʤʝʥʥʘ ʚ ʜʘʥʥʦʡ 

ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ. ʅʦ ʩʠʩʪʝʤ ʦʪʩʯʝʪʘ ʜʚʝ: ʦʜʥʫ ʄʘʡʢʝʣʴʩʦʥ ʩʚʷʟʘʣ ʩ ɿʝʤʣʝʡ, 
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ʜʨʫʛʫʶ ï ʩ ʛʠʧʦʪʝʪʠʯʝʩʢʠʤ ʵʬʠʨʦʤ. ʂʘʢʠʝ ʚʦʟʥʠʢʘʶʪ ʚʘʨʠʘʥʪʳ? ʉʢʦʨʦʩʪʴ 

ʩʚʝʪʘ ʨʘʟʥʘʷ ʚ ʜʚʫʭ ʩʠʩʪʝʤʘʭ. ʉʢʦʨʦʩʪʴ ʦʜʠʥʘʢʦʚʘ ʚ ʦʙʝʠʭ ʩʠʩʪʝʤʘʭ. ʉʢʦʨʦʩʪʴ 

ʧʝʨʝʤʝʥʥʘʷ ʚ ʦʜʥʦʡ ʩʠʩʪʝʤʝ ʠ ʧʦʩʪʦʷʥʥʘʷ ʚ ʜʨʫʛʦʡ. ʉʢʦʨʦʩʪʴ ʧʝʨʝʤʝʥʥʘʷ ʚ 

ʦʙʝʠʭ ʩʠʩʪʝʤʘʭ. ɼʨʫʛʠʭ ʚʘʨʠʘʥʪʦʚ ʥʝʪ. ɺʳ ʚʠʜʠʪʝ ʩʨʝʜʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʨʝʟʫʣʴʪʘʪ ʵʢʩʧʝʨʠʤʝʥʪʘ ʄʘʡʢʝʣʴʩʦʥʘ: ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʦʜʠʥʘʢʦʚʘ ʚ 

ʦʙʝʠʭ ʩʠʩʪʝʤʘʭ ʦʪʩʯʝʪʘ? 

ɺ ʨʝʘʣʴʥʳʭ ʟʘʜʘʯʘʭ ʚʘʨʠʘʥʪʦʚ ʥʝ ʜʚʘ, ʥʝ ʪʨʠ, ʘ ʜʝʩʷʪʢʠ ʠ ʩʦʪʥʠ, ʠ ʧʝʨʝʙʦʨ 

ʠʭ, ʜʘʞʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ, ʤʦʞʝʪ ʦʪʥʷʪʴ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʩʠʣ. ʅʘʢʦʥʝʮ, 

ʟʘʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʦ, ʚ ʢʘʢʦʡ ʠʤʝʥʥʦ ʷʯʝʡʢʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʪʘʙʣʠʮʳ 

ʥʘʭʦʜʠʪʩʷ ʠʩʢʦʤʦʝ ʧʨʝʜʩʢʘʟʘʥʠʝ. ʐʝʩʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʦʟʤʦʞʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʳʪʘ ʄʘʡʢʝʣʴʩʦʥʘ ʤʦʞʥʦ ʙʳʣʦ ʧʨʝʜʚʠʜʝʪʴ ʩ ʧʦʤʦʱʴʶ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʀ ʣʠʰʴ ʦʜʠʥ ʠʟ ʰʝʩʪʠ ʤʦʛ ʦʢʘʟʘʪʴʩʷ ʠ ʦʢʘʟʘʣʩʷ 

ʚʝʨʥʳʤ. ʅʦ ʤʦʛ ʣʠ ʄʘʡʢʝʣʴʩʦʥ ʟʘʨʘʥʝʝ ʩʢʘʟʘʪʴ ï ʢʘʢʦʡ ʠʤʝʥʥʦ?.. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚ ʝʛʦ ʩʝʛʦʜʥʷʰʥʝʡ ʬʦʨʤʝ ï ʵʪʦ ʣʠʰʴ ʧʝʨʚʘʷ 

ʧʦʧʳʪʢʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ. ɻʣʘʚʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʤʝʪʦʜʘ ï ʦʥ ʦʩʪʘʚʣʷʝʪ ʥʘ ʚʦʣʶ 

ʩʣʫʯʘʷ ʚʳʙʦʨ ʧʨʘʚʠʣʴʥʦʡ ʠʜʝʠ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘʡʪʠ ʚʝʨʥʦʝ ʨʝʰʝʥʠʝ, ʥʫʞʥʦ 

ʨʘʩʩʤʦʪʨʝʪʴ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʚʩʝ ʢʣʝʪʢʠ. ʀ ʝʱʝ. ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʪʘʙʣʠʮ, ʢʦʥʝʯʥʦ, ʨʘʩʢʦʚʳʚʘʝʪ ʬʘʥʪʘʟʠʶ, ʨʘʩʰʘʪʳʚʘʝʪ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʠʥʝʨʮʠʶ, ʥʦ ʥʝʥʘʤʥʦʛʦ. ɺʩʝ ʨʘʚʥʦ ʥʝʪ ʛʘʨʘʥʪʠʠ, ʯʪʦ ʚʩʝ ʧʦʣʝ 

ʧʨʦʙ ʠ ʦʰʠʙʦʢ ʦʢʘʞʝʪʩʷ ʧʦʢʨʳʪʦ ʩʝʪʴʶ ʢʣʝʪʦʢ. ʇʨʘʚʜʘ, ʠʩʩʣʝʜʦʚʘʪʝʣʶ ʫʞʝ ʥʝ 

ʧʨʠʭʦʜʠʪʩʷ ʭʘʦʪʠʯʝʩʢʠ ʤʝʪʘʪʴʩʷ, ʭʚʘʪʘʷʩʴ ʟʘ ʙʣʠʞʘʡʰʝʝ ʨʝʰʝʥʠʝ ʠ ʚʦʩʢʣʠʮʘʷ 

çʘ ʝʩʣʠ!è. ʅʦ, ʚʦʟʤʦʞʥʦ, ʧʨʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʧʝʨʝʙʦʨʝ ʚʘʨʠʘʥʪʦʚ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʚʩʝ ʞʝ ʫʧʫʩʪʠʪ ʟʦʣʦʪʫʶ ʨʳʙʢʫ-ʦʪʢʨʳʪʠʝ ʠʟ ʩʚʦʝʡ ʩʝʪʠ, ʧʦʪʦʤʫ 

ʯʪʦ ʩʜʝʣʘʣ ʩʝʪʴ ʢʦʨʦʯʝ ʠ ʫʞʝ, ʯʝʤ ʙʳʣʦ ʥʫʞʥʦ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʎʚʠʢʢʠ ʧʨʝʜʩʢʘʟʘʪʴ 

ʦʪʢʨʳʪʠʝ ʥʝʡʪʨʦʥʥʳʭ ʟʚʝʟʜ ʠ ʯʝʨʥʳʭ ʜʳʨ. ɸʥʘʣʦʛʠʯʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʤʥʝ ʚ 

1971 ʛʦʜʫ ʧʨʝʜʩʢʘʟʘʪʴ ʦʪʢʨʳʪʠʝ. ɺ ʪʦ ʚʨʝʤʷ ʪʝʦʨʠʷ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʝʱʝ ʥʝ 

ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ, ʠ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʨʦʰʣʦ ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ ʨʝʣʠʢʪʦʚʦʛʦ 

ʠʟʣʫʯʝʥʠʷ (ʦʪʢʨʳʪʠʝ ʚʪʦʨʦʛʦ ʪʠʧʘ). ɺʦʟʥʠʢ ʚʦʧʨʦʩ: ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ 

ʠʟʣʫʯʝʥʠʝ ï ʝʜʠʥʩʪʚʝʥʥʳʡ ʪʠʧ ʠʟʣʫʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʚʦʟʥʠʢʥʫʪʴ ʚ ʧʝʨʚʳʝ 

ʛʦʜʳ ʧʦʩʣʝ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ? ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʷʱʠʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʪʦʞʝ 

ʦʯʝʥʴ ʥʝʙʦʣʴʰʦʡ ï ʚʩʝʛʦ ʦʜʥʘ ʦʩʴ. ʆʙ ʵʪʦʤ ʷ ʧʠʩʘʣ ʚ ʩʪʘʪʴʝ çʆʪʢʨʳʪʠʷ, 

ʢʦʪʦʨʳʝ ʤʳ ʚʳʙʠʨʘʝʤè, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʚ ʞʫʨʥʘʣʝ çɿʥʘʥʠʝ ï ʩʠʣʘè, ˉ 8, 1971. 

çʉʦʩʪʘʚʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʦʩʴ ʚʦʟʤʦʞʥʳʭ ʠʟʣʫʯʘʪʝʣʝʡ. ʇʦʩʪʘʚʠʤ ʥʘ 

ʧʝʨʚʦʝ ʤʝʩʪʦ ɺʩʝʣʝʥʥʫʶ. ɼʘ, ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʩʚʝʨʭʧʣʦʪʥʦʝ ʪʝʣʦ 

ɺʩʝʣʝʥʥʦʡ ʤʦʛʣʦ ʠʟʣʫʯʘʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ. ʉʝʡʯʘʩ ʚʦʣʥʳ ʵʪʠ 

ʨʘʩʪʷʥʫʣʠʩʴ ʥʘ ʤʥʦʛʠʝ ʧʘʨʩʝʢʠ. ʀ ʚʦʪ ʝʱʝ ʦʜʥʦ ʧʨʝʜʩʢʘʟʘʥʠʝ: ʤʳ ʦʪʢʨʦʝʤ 

ʌʆʅʆɺʆɽ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʠʩʪʦʯʥʠʢʦʤ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ɺʩʝʣʝʥʥʘʷ ʚ 

ʨʘʥʥʠʝ ʧʝʨʠʦʜʳ ʨʘʩʰʠʨʝʥʠʷè. 
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ʈʝʘʣʴʥʦ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʨʝʣʠʢʪʦʚʳʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ 

ʧʝʨʚʳʤ ʥʘʧʠʩʘʣ ʩʦʚʝʪʩʢʠʡ ʬʠʟʠʢ ʃʝʦʥʠʜ ʇʝʪʨʦʚʠʯ ɻʨʠʱʫʢ ʚ 1977 ʛʦʜʫ.  

ɼʨʫʛʦʡ ʤʝʪʦʜ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘʫʯʥʳʭ ʦʪʢʨʳʪʠʡ, ʷʚʣʷʶʱʠʡʩʷ ʨʘʟʚʠʪʠʝʤ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ï ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʤʝʪʦʜ ʬʘʥʪʦʛʨʘʤʤ, ï ʧʨʝʜʣʦʞʝʥ 

ʙʳʣ ʘʚʪʦʨʦʤ ʊʈʀɿ ɻʝʥʨʠʭʦʤ ʉʘʫʣʦʚʠʯʝʤ ɸʣʴʪʰʫʣʣʝʨʦʤ.  

ʌʘʥʪʦʛʨʘʤʤʘ ï ʵʪʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʪʘʙʣʠʮʘ, ʜʦʧʦʣʥʝʥʥʘʷ ʦʩʴʶ 

ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ,. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʦʙʦʙʱʠʪʴ, 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʚʩʝ, ʯʪʦ ʠʟʚʝʩʪʥʦ ʦ ʨʘʩʪʝʥʠʷʭ. ʀʣʠ ʦ ʥʝʡʪʨʦʥʥʳʭ ʟʚʝʟʜʘʭ. 

ʀʣʠ ʦ ʟʚʝʟʜʘʭ ʚʦʦʙʱʝ. ɸ ʬʘʥʪʦʛʨʘʤʤʘ ʦʧʠʩʳʚʘʝʪ ʠ ʪʦ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ, ʥʦ ʥʝ 

ʨʝʘʣʠʟʫʝʪʩʷ. ʀ ʪʦ, ʯʝʛʦ ʙʳʪʴ ʥʝ ʤʦʞʝʪ, ʥʦ ʚʦʟʥʠʢʘʝʪ ʚ ʚʦʦʙʨʘʞʝʥʠʠ. ɸ ʠʥʦʛʜʘ 

ʜʘʞʝ ʪʦ, ʯʪʦ ʠ ʚʦʦʙʨʘʟʠʪʴ ʪʨʫʜʥʦ. 

ʉʝʡʯʘʩ, ʦʜʥʘʢʦ, ʨʝʯʴ ʧʦʡʜʝʪ ʥʝ ʦ ʤʝʪʦʜʘʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʪʢʨʳʪʠʡ ʚ 

ʥʘʫʢʝ, ʘ ʦ ʥʘʫʯʥʦʡ ʬʘʥʪʘʩʪʠʢʝ. ʉʨʘʟʫ ʦʛʦʚʦʨʶʩʴ ï ʥʝ ʦʙʦ ʚʩʝʡ ʤʥʦʛʦʦʙʨʘʟʥʦʡ 

ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦʡʜʝʪ ʨʘʟʛʦʚʦʨ. ʇʦʛʦʚʦʨʠʤ ʦ ʧʦʜʞʘʥʨʝ ʥʘʫʯʥʦʡ 

ʬʘʥʪʘʩʪʠʢʠ, ʢʦʪʦʨʳʡ ʥʘ ɿʘʧʘʜʝ ʧʦʣʫʯʠʣ ʥʘʠʤʝʥʦʚʘʥʠʝ hard science fiction 

(çʞʝʩʪʢʘʷè ʥʘʫʯʥʘʷ ʬʘʥʪʘʩʪʠʢʘ). 

ʅard science fiction ï ʵʪʦ ʥʝ ʣʠʪʝʨʘʪʫʨʘ ʚ ʪʦʤ ʦʛʨʘʥʠʯʝʥʥʦʤ ʧʦʥʠʤʘʥʠʠ, 

ʢʘʢʦʝ ʦʙʳʯʥʦ ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ, ʢʦʛʜʘ ʛʦʚʦʨʷʪ ʦ çʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʪʝʢʩʪʘʭè, 

çʯʝʣʦʚʝʢʦʚʝʜʝʥʠʠè, çʙʝʣʣʝʪʨʠʩʪʠʢʝè ʠ ʪ.ʜ. ʅard science fiction ï ʝʩʪʝʩʪʚʝʥʥʳʡ 

ʩʠʥʪʝʟ ʣʠʪʝʨʘʪʫʨʳ ʠ ʥʘʫʢʠ. ɹʫʜʫʯʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʣʠʪʝʨʘʪʫʨʦʡ, hard science 

fiction ʠʩʧʦʣʴʟʫʝʪ ʟʘʢʦʥʳ ʥʘʫʯʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ, ʥʝ ʧʦʚʪʦʨʷʷ ʠʣʠ ʧʦʧʫʣʷʨʠʟʠʨʫʷ, 

ʢʘʢ ʵʪʦ ʦʙʳʯʥʦ ʧʦʣʘʛʘʶʪ ʣʠʪʝʨʘʪʫʨʥʳʝ ʢʨʠʪʠʢʠ, ʥʦʚʳʝ ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ, ʘ 

ʩʦʟʜʘʚʘʷ ʩʦʙʩʪʚʝʥʥʫʶ ʥʘʫʢʫ, ʢʦʪʦʨʘʷ ʪʦ ʠʜʝʪ ʚʨʦʚʝʥʴ ʩ ʥʘʫʢʦʡ çʦʙʳʯʥʦʡè, ʪʦ 

ʦʪʩʪʘʝʪ ʦʪ ʥʝʝ, ʥʦ ʚ ʣʫʯʰʠʭ ʦʙʨʘʟʮʘʭ ʦʧʝʨʝʞʘʝʪ çʦʙʳʯʥʫʶè ʥʘʫʢʫ, 

ʧʨʝʜʩʢʘʟʳʚʘʷ ʦʪʢʨʳʪʠʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʜʝʣʘʥʳ çʥʘ ʩʘʤʦʤ ʜʝʣʝè ʤʥʦʛʦ ʣʝʪ 

ʩʧʫʩʪʷ. 

ɿʘʢʦʥʳ ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʩʦʟʜʘʚʘʝʤʦʡ ʘʚʪʦʨʘʤʠ hard science fiction, 

ʥʠʯʝʤ ʧʦ ʩʫʪʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʟʘʢʦʥʦʚ çʦʙʳʯʥʦʡè ʥʘʫʢʠ, ʨʘʟʚʝ ʯʪʦ ʬʘʥʪʘʩʪʳ 

ʩʪʘʚʷʪ ï ʚ ʦʪʣʠʯʠʝ ʦʪ ʫʯʝʥʳʭ ï ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʳʩʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʠ 

çʧʨʦʜʚʠʛʘʶʪè ʬʘʥʪʘʩʪʠʯʝʩʢʫʶ ʥʘʫʢʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʫʯʘʝʤʳʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ. ʈʝʟʫʣʴʪʘʪ ʞʝ ʤʳʩʣʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʬʘʥʪʘʩʪʠʢʝ ʟʘʚʠʩʠʪ ʦʪ 

ʚʦʦʙʨʘʞʝʥʠʷ ʘʚʪʦʨʘ. 

ʂʩʪʘʪʠ, ʠʤʝʥʥʦ ʚʦʦʙʨʘʞʝʥʠʝ ʘʚʪʦʨʘ-ʬʘʥʪʘʩʪʘ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʧʦʟʚʦʣʷʝʪ 

ʝʤʫ ʙʦʣʝʝ ʧʨʘʚʠʣʴʥʦ (ʥʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʣʠʪʝʨʘʪʫʨʳ, ʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʫʢʠ!) 

ʧʨʝʜʚʠʜʝʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʥʘʫʯʥʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʯʝʤ ʵʪʦ 

ʜʝʣʘʝʪ ʫʯʝʥʳʡ.  

ʀʟʚʝʩʪʥʳʡ ʩʦʚʝʪʩʢʠʡ ʬʠʟʠʢ ɼʤʠʪʨʠʡ ʀʚʘʥʦʚʠʯ ɹʣʦʭʠʥʮʝʚ ʧʠʩʘʣ: 

çʅʘʩʢʦʣʴʢʦ ʷ ʤʦʛʫ ʩʫʜʠʪʴ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʭ (ʧʠʩʘʪʝʣʝʡ-ʬʘʥʪʘʩʪʦʚ ï ʇ.ɸ.) 

ʧʨʝʜʩʢʘʟʘʥʠʡ ʧʦʧʨʦʩʪʫ ʦʰʠʙʦʯʥʘ. ʆʜʥʘʢʦ ʦʥʠ ʩʦʟʜʘʶʪ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʠʤʝʪʴ ʠ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʠʤʝʶʪ ʚʣʠʷʥʠʝ ʥʘ ʣʶʜʝʡ, ʟʘʥʷʪʳʭ ʚ ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ. ʗ 
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ʫʚʝʨʝʥ, ʥʘʧʨʠʤʝʨ, ʚ ʪʘʢʦʤ ʚʣʠʷʥʠʠ çɸʵʣʠʪʳè ʠ çɻʠʧʝʨʙʦʣʦʠʜʘ ʠʥʞʝʥʝʨʘ 

ɻʘʨʠʥʘè ɸ. ʅ. ʊʦʣʩʪʦʛʦ, ʫʚʣʝʢʰʠʭ ʤʥʦʛʠʭ ʠʜʝʷʤʠ ʢʦʩʤʠʯʝʩʢʠʭ ʧʦʣʝʪʦʚ ʠ 

ʣʘʟʝʨʘè. 

ʋʪʚʝʨʞʜʝʥʠʝ ɼ. ʀ. ɹʣʦʭʥʥʮʝʚʘ ʦ ʪʦʤ, ʯʪʦ çʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʭ ʧʨʝʜʩʢʘʟʘʥʠʡ 

ʧʦʧʨʦʩʪʫ ʦʰʠʙʦʯʥʘè, ʥʫʞʜʘʝʪʩʷ ʚ ʢʦʤʤʝʥʪʘʨʠʠ. ɺʦ-ʧʝʨʚʳʭ, ʯʘʩʪʦ ʟʘ 

ʧʨʝʜʩʢʘʟʘʥʠʷ ʬʘʥʪʘʩʪʦʚ ʧʨʠʥʠʤʘʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʝʜʩʢʘʟʘʥʠʝʤ ʥʝ ʷʚʣʷʝʪʩʷ. ɺʦ-

ʚʪʦʨʳʭ, ʦʰʠʙʦʯʥʘ ʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʦʛʥʦʟʦʚ ʠ ʠʜʝʡ, ʢʦʪʦʨʳʝ ʚʳʜʚʠʛʘʶʪʩʷ 

ʫʯʝʥʳʤʠ ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺʠʜʠʤʘʷ ʩʪʨʦʛʦʩʪʴ ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʥʘʫʯʥʳʭ ʛʠʧʦʪʝʟ ʯʘʩʪʦ ʟʘʩʪʘʚʣʷʶʪ 

ʟʘʙʳʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʧʦʜʘʚʣʷʶʱʘʷ ʠʭ ʯʘʩʪʴ ʩʛʠʥʝʪ ʙʝʟ ʩʣʝʜʘ. ɺʳʞʠʚʘʶʪ ʣʠʰʴ 

ʞʠʟʥʝʩʧʦʩʦʙʥʳʝ ʠʜʝʠ ʠ ʛʠʧʦʪʝʟʳ (ʢʘʢ ʠ ʚ ʬʘʥʪʘʩʪʠʢʝ!). ʄʝʪʦʜ ʧʨʦʙ ʠ ʦʰʠʙʦʢ, 

ʘ ʪʘʢʞʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠ ʤʝʪʦʜ ʬʘʥʪʦʛʨʘʤʤ, ʪʨʝʙʫʶʪ ʨʘʩʩʤʦʪʨʝʥʠʷ 

ʚʩʝʚʦʟʤʦʞʥʳʭ ʠʜʝʡ, ʠʟ ʢʦʪʦʨʳʭ ʣʠʰʴ ʦʜʥʘ ʦʢʘʞʝʪʩʷ ʚʝʨʥʦʡ ʠ ʩʦʭʨʘʥʠʪʩʷ ʜʣʷ 

ʙʫʜʫʱʝʛʦ. ʌʫʪʫʨʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʧʦ ʚʩʝʤ ʧʨʘʚʠʣʘʤ 

ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʛʥʦʩʪʠʢʠ, ʝʩʣʠ ʧʦʩʪʦʷʥʥʦ ʝʛʦ ʥʝ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩ ʫʯʝʪʦʤ 

ʤʝʥʷʶʱʝʛʦʩʷ ʧʨʦʛʥʦʟʥʦʛʦ ʬʦʥʘ, ʪʘʢʞʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʢʘʞʝʪʩʷ 

ʦʰʠʙʦʯʥʳʤ ʢ ʪʦʤʫ ʤʦʤʝʥʪʫ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʧʨʦʛʥʦʟ ʩʦʩʪʘʚʣʷʣʩʷ. 

ʇʨʦʛʥʦʟ ʜʠʥʘʤʠʯʝʥ, ʦʥ ʤʝʥʷʝʪʩʷ ʚʤʝʩʪʝ ʩ ʞʠʟʥʝʥʥʳʤʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ, 

ʯʪʦʙʳ ʦʢʘʟʘʪʴʩʷ ʚʝʨʥʳʤ ʚ ʙʫʜʫʱʝʤ. 

ʌʘʥʪʘʩʪʠʯʝʩʢʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʩʪʘʪʠʯʥʦ. ʆʥʦ ʥʘʧʠʩʘʥʦ ʠ ʦʧʫʙʣʠʢʦʚʘʥʦ. 

ʀʜʝʷ, ʚʳʩʢʘʟʘʥʥʘʷ ʚ ʥʝʤ, ʟʘʢʨʝʧʣʝʥʘ ʠ ʥʝ ʤʝʥʷʝʪʩʷ. ɼʠʥʘʤʠʯʥʦʩʪʴ 

ʧʨʝʜʩʢʘʟʘʥʠʷ ʚʦʟʥʠʢʘʝʪ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʠʜʝʶ ʧʦʜʭʚʘʪʳʚʘʝʪ ʠ ʚʠʜʦʠʟʤʝʥʷʝʪ 

ʜʨʫʛʦʡ ʬʘʥʪʘʩʪ (ʠʣʠ ʪʦʪ ʞʝ), ʫʯʠʪʳʚʘʶʱʠʡ ʥʦʚʫʶ ʩʠʪʫʘʮʠʶ ʚ ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ. 

ʅʦʚʦʝ ʬʘʥʪʘʩʪʠʯʝʩʢʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʟʘʢʨʝʧʣʷʝʪ ʧʨʝʜʩʢʘʟʘʥʠʝ ʚ ʥʦʚʦʡ ʪʦʯʢʝ. 

ʅʦ ʯʠʪʘʪʝʣʴ ʦʙʳʯʥʦ ʥʝ ʫʯʠʪʳʚʘʝʪ ʪʘʢʫʶ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʧʨʝʜʩʢʘʟʘʥʠʡ, 

ʩʙʣʠʞʘʶʱʫʶ ʠʭ ʩ ʜʠʥʘʤʠʟʤʦʤ ʧʨʦʛʥʦʟʦʚ, ʩʜʝʣʘʥʥʳʭ ʧʦ ʟʘʢʦʥʘʤ ʧʨʦʛʥʦʩʪʠʢʠ. 

ʏʠʪʘʪʝʣʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʧʝʨʚʦʝ ʧʦ ʚʨʝʤʝʥʠ ʧʨʦʠʟʚʝʜʝʥʠʝ ʠ ʩʯʠʪʘʝʪ, ʯʪʦ 

ʬʘʥʪʘʩʪ ʦʰʠʙʩʷ. ʈʘʟʫʤʝʝʪʩʷ, ʯʠʪʘʪʝʣʴ ʧʨʘʚ. ʅʦ ʪʦʛʜʘ ʥʫʞʥʦ ʠ ʚ ʥʘʫʢʝ ʚʩʝʛʜʘ 

ʧʦʤʥʠʪʴ ʦ ʪʝʭ ʧʝʨʚʳʭ ʧʨʠʢʠʜʢʘʭ ʥʦʚʳʭ ʪʝʦʨʠʡ, ʢʦʪʦʨʳʝ ʪʦʞʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʙʳʣʠ ʦʰʠʙʦʯʥʳʤʠ. 

ɽʩʪʴ ʠ ʝʱʝ ʦʜʠʥ ʤʦʤʝʥʪ. ʌʘʥʪʘʩʪʠʯʝʩʢʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʩ ʦʰʠʙʦʯʥʳʤ 

ʧʨʝʜʩʢʘʟʘʥʠʝʤ, ʝʩʣʠ ʦʥʦ ʭʦʨʦʰʦ ʥʘʧʠʩʘʥʦ, ʝʩʣʠ ʵʪʦ ʥʘʩʪʦʷʱʘʷ ʣʠʪʝʨʘʪʫʨʘ, 

ʙʫʜʝʪ ʜʦʣʛʦ ʚʦʣʥʦʚʘʪʴ ʯʠʪʘʪʝʣʷ ʠ ʩʣʫʞʠʪʴ ʢʨʠʪʠʢʘʤ ʧʨʠʤʝʨʦʤ ʪʦʛʦ, ʯʪʦ 

ʬʘʥʪʘʩʪʳ ʦʰʠʙʘʶʪʩʷ. ʆʰʠʙʦʯʥʘʷ ʞʝ ʥʘʫʯʥʘʷ ʠʜʝʷ ʞʠʚʝʪ ʥʝ ʜʘʣʴʰʝ ʪʦʛʦ 

ʤʦʤʝʥʪʘ, ʢʦʛʜʘ ʝʝ ʩʤʝʥʷʝʪ ʠʜʝʷ, ʙʦʣʝʝ ʙʣʠʟʢʘʷ ʢ ʠʩʪʠʥʝ. ɺʦʪ ʠ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ 

ʦʰʠʙʢʠ ʫʯʝʥʳʭ çʨʘʩʪʚʦʨʷʶʪʩʷè ʩʦ ʚʨʝʤʝʥʝʤ, ʦʰʠʙʢʠ ʬʘʥʪʘʩʪʦʚ ʞʠʚʫʪ ʜʦʣʛʦ. 

ʇʨʠʚʝʜʫ ʧʨʠʤʝʨ. ɺ 1946 ʛʦʜʫ ʘʩʪʨʦʥʦʤʳ ʝʱʝ ʥʝ ʟʥʘʣʠ ʦ ʪʦʤ, ʯʪʦ 

ʥʝʡʪʨʦʥʥʳʝ ʟʚʝʟʜʳ ʩʫʱʝʩʪʚʫʶʪ, ʜʦ ʦʪʢʨʳʪʠʷ ʧʫʣʴʩʘʨʦʚ ʦʩʪʘʚʘʣʦʩʴ ʙʦʣʝʝ 20 

ʣʝʪ. ʅʦ ʫʞʝ ʧʨʦʰʣʠ 12 ʣʝʪ ʧʦʩʣʝ ʦʧʫʙʣʠʢʦʚʘʥʠʷ ʨʘʙʦʪʳ ɺʘʣʴʪʝʨʘ ɹʘʘʜʝ ʠ 

ʌʨʠʮʘ ʎʚʠʢʢʠ, ʛʜʝ ʛʦʚʦʨʠʣʦʩʴ ʦ ʪʦʤ, ʯʪʦ ʥʝʡʪʨʦʥʥʳʝ ʟʚʝʟʜʳ ʜʦʣʞʥʳ ʚʦʟʥʠʢʘʪʴ 
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ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʩʧʳʰʝʢ ʉʚʝʨʭʥʦʚʳʭ. ʆʙʱʝʝ ʞʝ ʤʥʝʥʠʝ ʩʦʩʪʦʷʣʦ ʚ ʪʦʤ, ʯʪʦ ʚʩʝ 

ʟʚʝʟʜʳ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʩʪʘʥʦʚʷʪʩʷ ʙʝʣʳʤʠ ʢʘʨʣʠʢʘʤʠ. ʀʤʝʥʥʦ ʚ 1946 ʛʦʜʫ 

ʚʳʰʝʣ ʠʟ ʧʝʯʘʪʠ ʨʘʩʩʢʘʟ ʄʶʨʨʝʷ ʃʝʡʥʩʪʝʨʘ çʇʝʨʚʳʡ ʢʦʥʪʘʢʪè ʦ ʚʩʪʨʝʯʝ 

ʟʚʝʟʜʦʣʝʪʘ ʟʝʤʣʷʥ ʩʦ ʟʚʝʟʜʦʣʝʪʦʤ ʯʫʞʘʢʦʚ, ʣʝʪʝʚʰʠʤ ʠʟ ʛʣʫʙʠʥ ɻʘʣʘʢʪʠʢʠ. 

ɺʩʪʨʝʯʘ ʧʨʦʠʟʦʰʣʘ ʚ ʂʨʘʙʦʚʠʜʥʦʡ ʪʫʤʘʥʥʦʩʪʠ, ʚʙʣʠʟʠ ʦʪ ʝʝ ʮʝʥʪʨʘʣʴʥʦʡ 

ʟʚʝʟʜʳ. ʉʦʛʣʘʩʥʦ ʪʦʛʜʘʰʥʠʤ (ʥʘʫʯʥʳʤ!) ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʵʪʦ ʙʳʣ ʙʝʣʳʡ 

ʢʘʨʣʠʢ. ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ï ʵʪʦ ʥʝʡʪʨʦʥʥʘʷ ʟʚʝʟʜʘ. ʌʘʥʪʘʩʪ 

ʚʦʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʨʘʩʩʢʘʟʝ ʦʙʱʠʤ (ʥʘʫʯʥʳʤ!) ʤʥʝʥʠʝʤ ʠ ʦʰʠʙʩʷ. ʆʙ 

ʦʰʠʙʦʯʥʦʡ ʥʘʫʯʥʦʡ ʛʠʧʦʪʝʟʝ ʜʘʚʥʦ ʟʘʙʳʣʠ, ʨʘʩʩʢʘʟ çʇʝʨʚʳʡ ʢʦʥʪʘʢʪè ʚʩʝ ʝʱʝ 

ʯʠʪʘʶʪ ʠ ʛʦʚʦʨʷʪ: ʬʘʥʪʘʩʪ ʦʰʠʙʩʷ... 

ʌʘʥʪʘʩʪʠʯʝʩʢʘʷ ʥʘʫʢʘ ʨʘʟʚʠʚʘʝʪʩʷ ʪʘʢ ʞʝ, ʢʘʢ çʦʙʳʯʥʘʷè ʥʘʫʢʘ, ʚʳʜʚʠʛʘʷ 

ʥʦʚʳʝ ʢʘʨʜʠʥʘʣʴʥʳʝ ʠʜʝʠ, ʨʘʟʨʝʰʘʷ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ, ʩʪʘʚʷ 

ʵʢʩʧʝʨʠʤʝʥʪʳ (ʤʳʩʣʝʥʥʳʝ) ʠ ʩʦʟʜʘʚʘʷ ʪʝʦʨʠʠ, ʧʨʦʚʝʨʷʝʤʳʝ ʧʨʘʢʪʠʢʦʡ 

(ʣʠʪʝʨʘʪʫʨʥʦʡ).  

ɺʦʪ ʧʨʠʤʝʨ: ʨʝʘʣʴʥʘʷ ʥʘʫʢʘ ʚ ʢʦʥʮʝ ʜʚʘʜʮʘʪʳʭ ʛʦʜʦʚ ʍʍ ʚʝʢʘ ʪʦʣʴʢʦ-

ʪʦʣʴʢʦ ʥʘʯʘʣʘ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ çʤʝʞʜʫʧʣʘʥʝʪʥʳʭ ʩʦʦʙʱʝʥʠʡè, ʘ ʚ ʬʘʥʪʘʩʪʠʢʝ 

ʠʤʝʥʥʦ ʪʦʛʜʘ ʚʦʟʥʠʢʣʘ ʥʘʩʪʦʷʪʝʣʴʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʤʝʞʟʚʝʟʜʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ. ʂ ʃʫʥʝ ʫʞʝ ʣʝʪʘʣʠ (ɻʝʨʙʝʨʪ ʋʵʣʣʩ, ɽʞʠ ɾʫʣʘʚʩʢʠʡ ʠ ʜʨ.), ʢ 

ɺʝʥʝʨʝ ʠ ʄʘʨʩʫ ʪʦʞʝ (ʜʦʩʪʘʪʦʯʥʦ ʚʩʧʦʤʥʠʪʴ ʚʝʥʝʨʠʘʥʩʢʫʶ ʠ ʤʘʨʩʠʘʥʩʢʫʶ 

ʵʧʦʧʝʠ ʕʜʛʘʨʘ ɹʝʨʨʦʫʟʘ, çɸʵʣʠʪʫè ɸ. ʊʦʣʩʪʦʛʦ), ʄʝʨʢʫʨʠʡ ʢʘʢ ʣʠʪʝʨʘʪʫʨʥʘʷ 

ʮʝʣʴ ʙʳʣ ʥʝ ʠʥʪʝʨʝʩʝʥ, ʙʦʣʴʰʠʝ ʧʣʘʥʝʪʳ ï ʪʝʤ ʙʦʣʝʝ, ʇʣʫʪʦʥ ʝʱʝ ʥʝ ʦʪʢʨʳʣʠ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘʧʠʩʘʪʴ ʚ ʢʦʩʤʠʯʝʩʢʦʡ ʬʘʥʪʘʩʪʠʢʝ ʥʝʯʪʦ ʥʦʚʦʝ, ʥʫʞʥʘ ʙʳʣʘ 

ʥʦʚʘʷ ʎɽʃʔ. ʂʘʢʘʷ? ʇʦʩʢʦʣʴʢʫ ʚʩʝ ʧʣʘʥʝʪʳ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʙʳʣʠ 

çʠʩʩʣʝʜʦʚʘʥʳè, ʦʩʪʘʚʘʣʦʩʴ ʦʜʥʦ ïʦʪʧʨʘʚʠʪʴ ʛʝʨʦʷ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʢ ʟʚʝʟʜʘʤ. ʉʠʪʫʘʮʠʷ ʪʨʝʙʦʚʘʣʘ, ʯʪʦʙʳ ʢʪʦ-ʪʦ ʥʘʧʠʩʘʣ ʥʘʢʦʥʝʮ ʦ ʧʦʣʝʪʝ ʢ ʠʥʦʡ 

ʟʚʝʟʜʝ. ʀ ʪʘʢʦʡ ʨʦʤʘʥ ʧʦʷʚʠʣʩʷ ʚ 1928 ʛʦʜʫ ï çɿʚʝʟʜʥʳʡ ʞʘʚʦʨʦʥʦʢè ʕʜʚʘʨʜʘ 

(ɼʦʢʘ) ʉʤʠʪʘ. ʈʦʤʘʥ ʙʳʣ ʧʣʦʭʦʡ, ʥʠʢʪʦ ʝʛʦ ʩʝʡʯʘʩ ʠ ʥʝ ʧʦʤʥʠʪ, ʥʦ ʚʘʞʝʥ ʬʘʢʪ 

ï ʣʠʪʝʨʘʪʫʨʥʘʷ ʩʠʪʫʘʮʠʷ ʟʘʩʪʘʚʠʣʘ ʩʜʝʣʘʪʴ ʥʦʚʳʡ ʰʘʛ ʚ ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ ʥʘʫʢʝ, 

ʠ ʵʪʦʪ ʰʘʛ ʙʳʣ ʩʜʝʣʘʥ. 

ɿʘʪʝʤ ʬʘʥʪʘʩʪʠʯʝʩʢʘʷ ʥʘʫʢʘ, ʝʩʪʝʩʪʚʝʥʥʦ, ʨʘʟʚʠʚʘʣʘʩʴ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʟʚʝʟʜʦʣʝʪʦʚ. ʉʥʘʯʘʣʘ ʙʳʣʠ ʦʪʨʘʙʦʪʘʥʳ ʦʙʳʯʥʳʝ 

ʩʫʙʩʚʝʪʦʚʳʝ ʢʦʨʘʙʣʠ ʠ ʦʧʠʩʘʥʳ ʚʩʝ ʩʣʝʜʩʪʚʠʷ ʪʘʢʠʭ ʧʦʣʝʪʦʚ (ʩʤ. çʇʘʩʳʥʢʠ 

ɺʩʝʣʝʥʥʦʡè ʈʦʙʝʨʪʘ ʍʘʡʥʣʘʡʥʘ, çɿʘʤʢʥʫʪʳʡ ʤʠʨè ɹʨʘʡʘʥʘ ʆʣʜʠʩʩʘ, 

çʇʦʢʦʣʝʥʠʝ, ʜʦʩʪʠʛʰʝʝ ʮʝʣʠè ʂʣʠʬʬʦʨʜʘ ʉʘʡʤʘʢʘ, ʘ ʪʘʢʞʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʧʨʦʠʟʚʝʜʝʥʠʷ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʝ çʧʘʨʘʜʦʢʩ ʙʣʠʟʥʝʮʦʚè). ʅʘʢʦʥʝʮ ʵʪʘ ʪʝʤʘ 

ʙʳʣʘ ʦʪʨʘʙʦʪʘʥʘ ï ʚ ʟʘʧʘʜʥʦʡ ʬʘʥʪʘʩʪʠʢʝ ʚ ʥʘʯʘʣʝ ʧʷʪʠʜʝʩʷʪʳʭ, ʚ ʩʦʚʝʪʩʢʦʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʟʜʥʝʝ. ʊʦʛʜʘ ʧʦʥʘʜʦʙʠʣʠʩʴ ʟʚʝʟʜʦʣʝʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ 

ʜʦʩʪʘʚʣʷʪʴ ʘʩʪʨʦʥʘʚʪʦʚ ʢ ʟʚʝʟʜʘʤ ʟʘ ʩʯʠʪʘʥʥʳʝ ʥʝʜʝʣʠ ï ʣʠʪʝʨʘʪʫʨʥʳʝ ʮʝʣʠ ʥʝ 

ʤʦʛʣʠ ʙʦʣʴʰʝ ʫʞʠʚʘʪʴʩʷ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʤʥʦʛʦʣʝʪʥʠʭ ʧʫʪʝʰʝʩʪʚʠʡ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʧʨʠʰʣʦʩʴ ʩʜʝʣʘʪʴ ʬʘʥʪʘʩʪʠʯʝʩʢʦʝ ʦʪʢʨʳʪʠʝ.  
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ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʦʥʦ ʙʳʣʦ ʩʜʝʣʘʥʦ ʝʱʝ ʚ 1931 ʛʦʜʫ, ʥʦ ʪʦʛʜʘ ʥʘ ʥʝʛʦ 

ʬʘʥʪʘʩʪʳ ʥʝ ʦʙʨʘʪʠʣʠ ʚʥʠʤʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʤʝʞʟʚʝʟʜʥʳʝ ʧʦʣʝʪʝ ʪʦʣʴʢʦ 

ʥʘʯʘʣʠʩʴ, ʪʝʤʘ ʙʳʣʘ ʝʱʝ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʦʪʨʘʙʦʪʘʥʘ, ʧʦʚʝʩʪʠ ʠ ʨʦʤʘʥʳ 

ʍʘʡʥʣʘʡʥʘ, ʉʘʡʤʘʢʘ, ʆʣʜʠʩʩʘ ʧʦʷʚʠʣʠʩʴ ʧʦʟʜʥʝʝ. ʉʠʪʫʘʮʠʷ ʚ ʪʦʯʥʦʩʪʠ 

ʧʦʚʪʦʨʷʣʘ ʘʥʘʣʦʛʠʯʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʥʘʫʢʝ. ʊʘʤ ʚʝʜʴ ʪʦʞʝ, ʝʩʣʠ ʦʪʢʨʳʪʠʝ 

ʩʜʝʣʘʥʦ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ, ʪʦ ʯʘʱʝ ʚʩʝʛʦ ʫʯʝʥʳʝ ʝʛʦ ʧʨʦʩʪʦ ʥʝ ʟʘʤʝʯʘʶʪ, ʠ ʣʠʰʴ 

ʢʦʛʜʘ ʦʙʱʠʡ ʧʝʨʝʜʦʚʦʡ ʬʨʦʥʪ ʥʘʫʢʠ ʧʦʜʦʡʜʝʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤʳ, ʦʪʢʨʳʪʠʝ ʜʝʣʘʶʪ ʟʘʥʦʚʦ. ʊʘʢ ʞʝ ï ʚ ʬʘʥʪʘʩʪʠʢʝ. 

ʀʜʝʷ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʧʠʩʘʪʝʣʷ-ʬʘʥʪʘʩʪʘ ʠ ʨʝʜʘʢʪʦʨʘ ɼʞʦʥʘ ʂʵʤʧʙʝʣʣʘ ʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʛʠʧʝʨʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʤʛʥʦʚʝʥʥʦ ʧʝʨʝʤʝʩʪʠʪʴʩʷ 

ʠʟ ʦʜʥʦʡ ʪʦʯʢʠ ɺʩʝʣʝʥʥʦʡ ʚ ʣʶʙʫʶ ʜʨʫʛʫʶ (1931, ʨʦʤʘʥ çʆʩʪʨʦʚʘ 

ʧʨʦʩʪʨʘʥʩʪʚʘè). ʊʘʢ ʧʦʷʚʠʣʠʩʴ ʟʚʝʟʜʦʣʝʪʳ, ʣʝʪʷʱʠʝ ʚ ʛʠʧʝʨ-, ʧʦʜ-, ʥʘʜ- ʠ ʥʫʣʴ-

ʧʨʦʩʪʨʘʥʩʪʚʝ. ʂʘʢ ʠ ʚ çʦʙʳʯʥʦʡè ʥʘʫʢʝ, ʙʳʣʦ ʩʜʝʣʘʥʦ ʩʥʘʯʘʣʘ ʦʪʢʨʳʪʠʝ (ʥʦʚʳʡ 

ʚʠʜ ʧʨʦʩʪʨʘʥʩʪʚʘ), ʟʘʪʝʤ ʠʟʦʙʨʝʪʝʥʠʝ (ʟʚʝʟʜʦʣʝʪ, ʣʝʪʷʱʠʡ ʚ ʵʪʦʤ ʥʦʚʦʤ ʚʠʜʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ). ʄʥʦʛʦʤʝʨʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʫʞʝ ʦʧʠʩʘʥʳ ʤʘʪʝʤʘʪʠʢʘʤʠ 

(ʩʢʘʞʝʤ, ʧʷʪʠʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʂʘʣʫʮʳ, 1922 ʛʦʜ, ʥʦ ʥʫʞʥʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, 

ʯʪʦ ʬʘʥʪʘʩʪʠʯʝʩʢʠʝ ʛʠʧʝʨ- ʠ ʤʥʦʛʦʤʝʨʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʙʳʣʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ 

ʬʠʟʠʯʝʩʢʠʤʠ, ʚ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʙʳʣʦ ʣʝʪʘʪʴ ʥʘ ʟʚʝʟʜʦʣʝʪʘʭ, ʩʦʚʝʨʰʘʪʴ ʧʦʜʚʠʛʠ 

ï ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʥʝ ʠʤʝʚʰʠʭ, ʧʦ ʤʳʩʣʠ ʘʚʪʦʨʦʚ, 

ʧʨʷʤʳʭ ʩʚʷʟʝʡ ʩ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʴʶ. 

ɺ ʬʘʥʪʘʩʪʠʢʝ ʤʥʦʛʦʤʝʨʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʪʘʣʠ ʧʦʧʫʣʷʨʥʳ ʚ ʢʦʥʮʝ 

ʩʦʨʦʢʦʚʳʭ ʛʦʜʦʚ, ʫʞʝ ʧʦʩʣʝ ʧʦʚʝʩʪʝʡ ʉʘʡʤʘʢʘ, ʍʘʡʥʣʘʡʥʘ ʠ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ, ʘ 

ʤʥʦʛʦʤʝʨʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʬʠʟʠʢʝ ï ʪʨʠʜʮʘʪʴ ʣʝʪ ʩʧʫʩʪʷ. 

ɸʥʘʣʦʛʠʯʥʦ ʨʘʟʚʠʚʘʣʦʩʴ ʚ ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ ʥʘʫʢʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʤʥʦʛʦʤʠʨʠʠ ï ʦ ʪʦʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʥʝ ʝʜʠʥʩʪʚʝʥʥʘʷ ɺʩʝʣʝʥʥʘʷ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘʰʝʤʫ ʦʧʳʪʫ, ʥʦ ʤʥʦʞʝʩʪʚʦ ʚʩʝʣʝʥʥʳʭ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ 

ʥʘʰʝʡ. ʄʥʦʞʝʩʪʚʦ ʤʠʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʰʠʤ ʤʠʨʦʤ ʩʘʤʳʤʠ ʨʘʟʥʳʤʠ ʩʚʷʟʷʤʠ 

ï ʜʫʭʦʚʥʳʤʠ ʠ (ʠʣʠ) ʤʘʪʝʨʠʘʣʴʥʳʤʠ. 

ʅʘʫʯʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʣʝʤʳ ʤʥʦʛʦʤʠʨʠʷ ʥʘʯʘʣʦʩʴ ʚ 1957 ʛʦʜʫ, ʢʦʛʜʘ 

ʅʌ ʦʪʨʘʙʦʪʘʣʘ ʠʜʝʠ ʚʩʷʢʠʭ ʥʘʜʧʨʦʩʪʨʘʥʩʪʚ, ʚ ʘʤʝʨʠʢʘʥʩʢʠʡ ʬʠʟʠʢ ʍʴʶ 

ʕʚʝʨʝʪʪ-ʤʣ. ʦʧʫʙʣʠʢʦʚʘʣ ʪʝʟʠʩʳ ʩʚʦʝʡ ʜʦʢʪʦʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ, ʥʘʟʚʘʥʥʦʡ 

çʌʦʨʤʫʣʠʨʦʚʢʘ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ʯʝʨʝʟ ʩʦʦʪʥʝʩʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷè. 

ʇʨʠʯʠʥʦʡ ʧʦʷʚʣʝʥʠʷ ʨʘʙʦʪʳ ʕʚʝʨʝʪʪʘ ʩʪʘʣʦ ʜʘʚʥʝʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʚ ʢʚʘʥʪʦʚʦʡ 

ʬʠʟʠʢʝ. ʋʨʘʚʥʝʥʠʝ ʐʨʸʜʠʥʛʝʨʘ ʜʘʝʪ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ ʜʣʷ ʦʜʥʦʛʦ 

ʢʚʘʥʪʦʚʦʛʦ ʧʨʦʮʝʩʩʘ. ʅʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʚʩʝʛʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʢʘʢʦʡ-ʪʦ ʦʜʠʥ 

ʨʝʟʫʣʴʪʘʪ, ʘ ʥʝ ʩʨʘʟʫ ʤʥʦʞʝʩʪʚʦ. ʏʪʦ ʞʝ ʧʨʦʠʩʭʦʜʠʪ ʩ ʦʩʪʘʣʴʥʳʤʠ ʨʝʰʝʥʠʷʤʠ 

ʫʨʘʚʥʝʥʠʷ? ʐʨʸʜʠʥʛʝʨ ʠ ʜʨʫʛʠʝ ʬʠʟʠʢʠ ʢʦʧʝʥʛʘʛʝʥʩʢʦʡ ʰʢʦʣʳ ʫʪʚʝʨʞʜʘʣʠ, 

ʯʪʦ ʚ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʩʪʘʥʦʚʠʪʩʷ ʠʟʚʝʩʪʝʥ ʨʝʟʫʣʴʪʘʪ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʚʩʝ ʧʨʦʯʠʝ 

ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ʐʨʸʜʠʥʛʝʨʘ çʢʦʣʣʘʧʩʠʨʫʶʪè. ʆʜʥʘʢʦ ʪʘʢʦʝ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʚʳʛʣʷʜʝʣʦ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ. ʕʚʝʨʝʪʪ 
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ʚʳʚʝʣ ʠʜʝʦʣʦʛʠʶ ʢʚʘʥʪʦʚʦʡ ʬʠʟʠʢʠ ʠʟ ʪʫʧʠʢʘ, ʟʘʷʚʠʚ, ʯʪʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ 

ʚʳʧʦʣʥʷʶʪʩʷ ʚʩʝ ʨʝʰʝʥʠʷ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ, ʘ ʥʘʙʣʶʜʘʝʤ ʤʳ ʪʦʣʴʢʦ ʦʜʥʦ, 

ʧʦʪʦʤʫ ʯʪʦ ʜʨʫʛʠʝ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʜʨʫʛʠʭ ʚʩʝʣʝʥʥʳʭ, ʥʠʩʢʦʣʴʢʦ ʥʝ ʤʝʥʝʝ 

ʨʝʘʣʴʥʳʭ, ʯʝʤ ʥʘʰʘ. ʕʪʦʪ ʚʳʚʦʜ ʕʚʝʨʝʪʪʘ ʧʨʠʚʝʣ ʧʦʯʪʠ ʯʝʨʝʟ ʧʦʣʚʝʢʘ ʢ 

ʧʦʷʚʣʝʥʠʶ ʚ ʬʠʟʠʢʝ ʢʦʥʮʝʧʮʠʠ ʄʫʣʴʪʠʚʝʨʩʘ, ʤʥʦʛʦʤʠʨʠʷ. 

ʌʘʥʪʘʩʪʠʯʝʩʢʘʷ ʥʘʫʢʘ ʰʣʘ ʢ ʪʦʡ ʞʝ ʠʜʝʝ ʩʚʦʠʤ ʧʫʪʝʤ. ʄʥʦʞʝʩʪʚʦ 

ʦʪʢʨʳʪʠʡ ʚ ʬʘʥʪʘʩʪʠʢʝ ʩʜʝʣʘʣʠ ʢʣʘʩʩʠʢʠ ʞʘʥʨʘ ɾʶʣʴ ɺʝʨʥ ʠ ɻʝʨʙʝʨʪ ʋʵʣʣʩ. 

ʕʪʦ ʧʦʥʷʪʥʦ ï ʦʥʠ ʙʳʣʠ ʧʝʨʚʳʤʠ çʬʘʥʪʘʩʪʠʯʝʩʢʠʤʠ ʫʯʝʥʳʤʠè, ʦʥʠ ʧʝʨʚʳʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʠʝʤʳ ʥʘʫʢʦʚʝʜʝʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʬʘʥʪʘʩʪʠʯʝʩʢʠʭ ʠʜʝʡ. ʈʦʣʴ 

ɺʝʨʥʘ ʠ ʋʵʣʣʩʘ ʚ ʬʘʥʪʘʩʪʠʢʝ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ ʨʦʣʴʶ ɻʘʣʠʣʝʷ ʚ ʨʘʟʚʠʪʠʠ 

ʘʩʪʨʦʥʦʤʠʠ. ʉʨʝʜʠ ʦʪʢʨʳʪʠʡ ʋʵʣʣʩʘ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʦʪʢʨʳʪʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʫʪʝʰʝʩʪʚʠʡ ʚʦ ʚʨʝʤʝʥʠ (çʄʘʰʠʥʘ ʚʨʝʤʝʥʠè, 1895), ʘʥʪʠʛʨʘʚʠʪʘʮʠʠ (çʇʝʨʚʳʝ 

ʣʶʜʠ ʥʘ ʃʫʥʝè,), ʧʠʱʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʚʳʨʘʱʠʚʘʪʴ ʚʝʣʠʢʘʥʦʚ 

(çʇʠʱʘ ʙʦʛʦʚè,) ʠ ʪ.ʜ. ɺ 1895 ʛʦʜʫ, ʢʦʛʜʘ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ çʄʘʰʠʥʘ 

ʚʨʝʤʝʥʠè, ɻʝʨʙʝʨʪ ʋʵʣʣʩ ʦʪʢʨʳʣ ʜʣʷ ʬʘʥʪʘʩʪʠʢʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠʥʳʭ ʤʠʨʦʚ ï 

ʚ ʨʘʩʩʢʘʟʝ çɼʚʝʨʴ ʚ ʩʪʝʥʝè. 

ɼʣʷ ʬʘʥʪʘʩʪʠʢʠ ʠʜʝʷ çɼʚʝʨʠ ʚ ʩʪʝʥʝè ʙʳʣʘ ʩʪʦʣʴ ʞʝ ʨʝʚʦʣʶʮʠʦʥʥʘ, ʢʘʢ 

ʠʜʝʷ ʕʚʝʨʝʪʪʘ (ʚʳʩʢʘʟʘʥʥʘʷ 62 ʛʦʜʘ ʩʧʫʩʪʷ!) ʜʣʷ ʬʠʟʠʢʠ. ʌʘʥʪʘʩʪʠʯʝʩʢʘʷ ʥʘʫʢʘ 

ʪʘʢʞʝ ʥʝ ʩʨʘʟʫ ʧʨʠʥʷʣʘ ʠʜʝʶ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʠ ʤʠʨʦʚ ʥʘ ʚʦʦʨʫʞʝʥʠʝ ï ʢʘʢ ʠ 

ʬʠʟʠʢʠ ʜʘʣʝʢʦ ʥʝ ʩʨʘʟʫ ʧʨʠʟʥʘʣʠ ʚʦʟʤʦʞʥʫʶ ʧʨʘʚʠʣʴʥʦʩʪʴ ʠʜʝʡ ʕʚʝʨʝʪʪʘ. 

ʅʫʞʥʦ ʫʯʝʩʪʴ, ʢʦʥʝʯʥʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ ʥʘʫʢʠ ʟʘʚʠʩʠʪ ʥʝ 

ʪʦʣʴʢʦ ʦʪ ʢʘʯʝʩʪʚʘ ʚʳʜʚʠʛʘʝʤʳʭ ʠʜʝʡ, ʥʦ ʠ ï ʚ ʦʯʝʥʴ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ï ʦʪ 

ʢʘʯʝʩʪʚʘ ʪʝʢʩʪʘ. ʇʦʥʷʪʥʦ, ʯʪʦ ʩʠʣʴʥʦʝ ʣʠʪʝʨʘʪʫʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪ 

ʥʝ ʪʦʣʴʢʦ ʥʘ ʯʠʪʘʪʝʣʝʡ, ʥʦ ʠ ʥʘ ʢʦʣʣʝʛ-ʬʘʥʪʘʩʪʦʚ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʝ ʚʧʝʯʘʪʣʝʥʠʝ, 

ʯʝʤ ʧʣʦʭʦʡ ʪʝʢʩʪ, ʧʫʩʪʴ ʜʘʞʝ ʩ ʟʘʤʝʯʘʪʝʣʴʥʦʡ ʥʘʫʯʥʦ-ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ ʠʜʝʝʡ. 

ʌʘʥʪʘʩʪʠʯʝʩʢʘʷ ʥʘʫʢʘ ʩʚʦʝ ʚʦʟʴʤʝʪ, ʠʜʝʷ ʥʝ ʧʨʦʧʘʜʘʝʪ. ʆʜʥʘʢʦ ʪʝʤʧ ʪʝʨʷʝʪʩʷ. 

ɺ 1944 ʛʦʜʫ ʍʦʨʭʝ ʃʫʠʩ ɹʦʨʭʝʩ ʦʧʫʙʣʠʢʦʚʘʣ ʚ ʩʚʦʝʡ ʢʥʠʛʝ 

çɺʳʤʳʰʣʝʥʥʳʝ ʠʩʪʦʨʠʠè ʨʘʩʩʢʘʟ çʉʘʜ ʨʘʩʭʦʜʷʱʠʭʩʷ ʪʨʦʧʦʢè. ɿʜʝʩʴ ʠʜʝʷ 

ʚʝʪʚʣʝʥʠʷ ʚʨʝʤʝʥʠ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʨʘʟʚʠʪʘʷ ʕʚʝʨʝʪʪʦʤ, ʚʳʨʘʞʝʥʘ ʩ ʧʨʝʜʝʣʴʥʦʡ 

ʷʩʥʦʩʪʴʶ: 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʨʦʤʘʥʦʚ ʦ ʧʘʨʘʣʣʝʣʴʥʦʡ ʠʩʪʦʨʠʠ ʩʪʘʣ çʏʝʣʦʚʝʢ ʚ 

ʚʳʩʦʢʦʤ ʟʘʤʢʝè ʌʠʣʠʧʧʘ ɼʠʢʘ (1962). ʀʜʝʷ ʚʝʪʚʣʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʚʧʝʨʚʳʝ ʟʜʝʩʴ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʚʳʩʦʢʦʤ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ. ɼʝʡʩʪʚʠʝ 

ʨʦʤʘʥʘ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʚ ʥʘʰʝʤ ʤʠʨʝ, ʛʜʝ ɻʠʪʣʝʨ ʚʦ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʝ ʙʳʣ 

ʧʦʙʝʞʜʝʥ ʠ ʧʦʢʦʥʯʠʣ ʩ ʩʦʙʦʡ, ʘ ʚ ʤʠʨʝ, ʛʜʝ ɻʝʨʤʘʥʠʷ ʠ ʗʧʦʥʠʷ ʧʦʙʝʜʠʣʠ ʩʚʦʠʭ 

ʧʨʦʪʠʚʥʠʢʦʚ ʠ ʦʢʢʫʧʠʨʦʚʘʣʠ ʉʐɸ; ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʜʦʩʪʘʣʘʩʴ ɻʝʨʤʘʥʠʠ, 

ʟʘʧʘʜʥʘʷ ï ʗʧʦʥʠʠ. 

ʂʘʢ ʠ ʚ ʨʝʘʣʴʥʦʡ ʥʘʫʢʝ, ʚ ʥʘʫʢʝ ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ ʦʜʠʥ ʫʜʘʯʥʳʡ 

ʵʢʩʧʝʨʠʤʝʥʪ ʚʳʟʳʚʘʝʪ ʢ ʞʠʟʥʠ ʩʝʨʠʶ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ ï 

ʝʩʣʠ ʚ çʥʦʨʤʘʣʴʥʦʡè ʥʘʫʢʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʧʨʦʚʦʜʠʤʳʝ ʚ 
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ʨʘʟʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ, ʧʨʠʟʚʘʥʳ ʧʦʜʪʚʝʨʜʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʝʨʚʦʛʦ ʦʧʳʪʘ ʠ 

ʜʦʢʘʟʘʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʪʦ ʚ ʥʘʫʢʝ 

ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ ʢʘʞʜʳʡ ʧʦʩʣʝʜʫʶʱʠʡ ʫʜʘʯʥʳʡ ʤʳʩʣʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ 

ʬʘʥʪʘʩʪʦʚ ʧʨʠʟʚʘʥ ʫʙʝʜʠʪʴ ʯʠʪʘʪʝʣʝʡ ʚ ʪʦʤ, ʯʪʦ ʚʳʙʨʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʧʝʨʩʧʝʢʪʠʚʥʦ. ɺʳʜʘʶʱʝʝʩʷ ʬʘʥʪʘʩʪʠʯʝʩʢʦʝ ʦʪʢʨʳʪʠʝ, ʙʫʜʫʯʠ ʦʩʦʟʥʘʥʥʦ 

ʧʠʩʘʪʝʣʷʤʠ, ʧʦʨʦʞʜʘʝʪ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʬʘʥʪʘʩʪʠʢʝ. ʋʵʣʣʩʦʚʩʢʘʷ 

çʄʘʰʠʥʘ ʚʨʝʤʝʥʠè ʦʪʢʨʳʣʘ ʬʘʥʪʘʩʪʘʤ ʠ ʯʠʪʘʪʝʣʷʤ ʥʦʚʳʡ ʤʠʨ ʧʫʪʝʰʝʩʪʚʠʡ ʚ 

ʧʨʦʰʣʦʝ ʠ ʙʫʜʫʱʝʝ, çɺʦʡʥʘ ʤʠʨʦʚè ʧʦʨʦʜʠʣʘ ʤʘʩʩʫ ʧʨʦʠʟʚʝʜʝʥʠʡ ʦ ʢʦʥʪʘʢʪʘʭ 

ʮʠʚʠʣʠʟʘʮʠʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʚʦʝʥʥʳʤ ʩʪʦʣʢʥʦʚʝʥʠʷʤ, ʛʜʝ ʜʘʣʝʢʦ ʥʝ ʢʘʞʜʦʝ 

ʢʦʥʯʘʝʪʩʷ ʪʘʢ ʞʝ ʙʣʘʛʦʧʦʣʫʯʥʦ, ʢʘʢ ʚ ʨʦʤʘʥʝ ʋʵʣʣʩʘé ʀʜʝʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʠ ʨʘʟʚʝʪʚʣʷʶʱʠʭʩʷ ʤʠʨʦʚ ʥʝ ʤʝʥʝʝ ʙʦʛʘʪʘ ʚ ʣʠʪʝʨʘʪʫʨʥʦʤ ʧʣʘʥʝ, 

ʥʝʞʝʣʠ ʠʜʝʠ ʧʫʪʝʰʝʩʪʚʠʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʢʦʥʪʘʢʪʘ ʮʠʚʠʣʠʟʘʮʠʡ.  

ɺ 1968 ʛʦʜʫ ʘʥʛʣʠʡʩʢʠʡ ʧʠʩʘʪʝʣʴ-ʬʘʥʪʘʩʪ ɹʨʘʡʘʥ ʆʣʜʠʩʩ ʦʧʫʙʣʠʢʦʚʘʣ 

ʥʝʙʦʣʴʰʦʡ ʨʦʤʘʥ çɼʦʢʣʘʜ ʦ ʚʝʨʦʷʪʥʦʩʪʠ ɸè. ʕʪʦ ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʦʩʪʨʦʝʥʦ ʚ 

ʬʦʨʤʝ ʥʘʫʯʥʦʛʦ ʜʦʢʣʘʜʘ, ʥʘʧʠʩʘʥʥʦʛʦ ʨʘʟʣʠʯʥʳʤʠ ʥʘʙʣʶʜʘʪʝʣʷʤʠ, ʩʣʝʜʷʱʠʤʠ 

ʢʘʞʜʳʡ ʠʟ ʩʚʦʝʛʦ ʤʠʨʘ ʟʘ ʩʦʙʳʪʠʷʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚ ʤʠʨʝ ʧʘʨʘʣʣʝʣʴʥʦʤ. 

ʂʘʞʜʳʡ ʠʟ ʤʠʨʦʚ ʥʘʟʚʘʥ çʚʝʨʦʷʪʥʦʩʪʴʶè, ʧʦʩʢʦʣʴʢʫ ʢʘʞʜʳʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʚʦʟʥʠʢ ʢʘʢ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʩ ʥʝʢʦʪʦʨʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʥʝʢʦʝʛʦ ʩʦʙʳʪʠʷ, 

ʚʦʟʤʦʞʥʦʛʦ ʚ ʢʘʞʜʦʤ ʠʟ ʵʪʠʭ ʤʠʨʦʚ. ʊʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʚ ʩʫʱʝʩʪʚʦʚʘʥʠʠ 

ʪʘʢʠʭ ʤʠʨʦʚ ʥʝʪ ʥʠʯʝʛʦ ʥʝʦʙʳʯʥʦʛʦ, ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʠ ʦʙʳʜʝʥʥʦʩʪʴʶ ʚʩʝʛʦ, 

ʯʪʦ ʚ ʨʦʤʘʥʝ ʧʨʦʠʩʭʦʜʠʪ. ɺ çʚʝʨʦʷʪʥʦʩʪʠ ɸè (ʧʦʭʦʞʝ, ʯʪʦ ʵʪʘ, ʧʝʨʚʘʷ 

ʚʝʨʦʷʪʥʦʩʪʴ ʠ ʝʩʪʴ ʥʘʰ ʧʨʠʚʳʯʥʳʡ ʤʠʨ) ʧʝʨʩʦʥʘʞʠ ʚʝʜʫʪ ʫʥʳʣʫʶ, ʥʠʯʝʤ ʥʝ 

ʧʨʠʤʝʯʘʪʝʣʴʥʫʶ ʞʠʟʥʴ, ʘ ʟʘ ʥʝʡ ʩʣʝʜʠʪ ʥʘʙʣʶʜʘʪʝʣʴ ʠʟ ʚʝʨʦʷʪʥʦʩʪʠ ɺ, 

ʪʱʘʪʝʣʴʥʦ ʜʦʢʫʤʝʥʪʠʨʫʶʱʠʡ ʩʚʦʠ ʥʘʙʣʶʜʝʥʠʷ (ʵʪʠ ʟʘʧʠʩʠ ʠ ʩʦʩʪʘʚʣʷʶʪ ʪʝʢʩʪ 

ʨʦʤʘʥʘ). ɿʘ ʥʘʙʣʶʜʘʪʝʣʝʤ ʠʟ ʚʝʨʦʷʪʥʦʩʪʠ ɺ ʩʣʝʜʠʪ (ʠ ʟʘʧʠʩʳʚʘʝʪ) ʥʘʙʣʶʜʘʪʝʣʴ 

ʠʟ ʚʝʨʦʷʪʥʦʩʪʠ ʉ, ʟʘ ʢʦʪʦʨʳʤ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʝʜʫʪ ʥʘʙʣʶʜʝʥʠʝ ʠʟ 

ʚʝʨʦʷʪʥʦʩʪʠ Dé ʕʪʦʪ ʨʦʤʘʥ ʭʦʨʦʰ ʪʝʤ, ʯʪʦ ʦʯʝʥʴ ʫʙʝʜʠʪʝʣʴʥʦ ʧʦʢʘʟʳʚʘʝʪ: 

ʜʨʫʛʠʝ ʤʠʨʳ ʨʝʘʣʴʥʳ, ʦʙʳʜʝʥʥʳ. 

ɺ 1973 ʛʦʜʫ ʙʳʣ ʦʧʫʙʣʠʢʦʚʘʥ ʨʦʤʘʥ ʩʦʚʝʪʩʢʠʭ ʘʚʪʦʨʦʚ ɸʨʠʘʜʥʳ ɻʨʦʤʦʚʦʡ 

ʠ ʈʘʬʘʠʣʘ ʅʫʜʝʣʴʤʘʥʘ çɺ ʠʥʩʪʠʪʫʪʝ ʚʨʝʤʝʥʠ ʠʜʝʪ ʨʘʩʩʣʝʜʦʚʘʥʠʝè: 

ʢʣʘʩʩʠʯʝʩʢʠʡ ʬʘʥʪʘʩʪʠʯʝʩʢʠʡ ʜʝʪʝʢʪʠʚ. ɺʩʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʫʙʠʡʩʪʚʘ ʥʘʫʯʥʦʛʦ 

ʩʦʪʨʫʜʥʠʢʘ, ʩʳʱʠʢ ʨʘʩʩʣʝʜʫʝʪ ʧʨʝʩʪʫʧʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʝʚʦʟʤʦʞʥʦ ʧʦʥʷʪʴ, ʥʝ 

ʦʩʦʟʥʘʚ, ʯʪʦ ʚʨʝʤʷ ʚʝʪʚʠʪʩʷ, ʢʘʞʜʦʝ ʥʦʚʦʝ ʠʟʤʝʥʝʥʠʝ ʚ ʧʨʦʰʣʦʤ ʧʦʨʦʞʜʘʝʪ 

ʥʦʚʫʶ ʚʝʪʚʴ ʤʠʨʦʟʜʘʥʠʷ ï ʩʪʘʨʦʝ ʠ ʥʦʚʦʝ ʩʫʱʝʩʪʚʫʶʪ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ. ʀʤʝʥʥʦ ʪʘʢ ʦʧʠʩʳʚʘʣ ʚʝʪʚʣʝʥʠʝ ʚʦʣʥʦʚʳʭ ʬʫʥʢʮʠʡ ʍʴʶ ʕʚʝʨʝʪʪ-ʤʣ ï 

ʦʜʥʘʢʦ ʜʣʷ ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ ʥʘʫʢʠ ʧʨʦʠʟʚʝʜʝʥʠʝ ɻʨʦʤʦʚʦʡ ʠ ʅʫʜʝʣʴʤʘʥʘ ʙʳʣʦ 

ʥʦʚʘʪʦʨʩʢʠʤ, ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʤ ï ʩʦʙʩʪʚʝʥʥʦ, ʠʤʝʥʥʦ ʚ ʥʝʤ ʚʧʝʨʚʳʝ ʠʜʝʷ 

ʚʝʪʚʣʝʥʠʷ ʙʳʣʘ ʧʝʨʝʥʝʩʝʥʘ ʩ ʤʠʢʨʦ- ʥʘ ʤʘʢʨʦʫʨʦʚʝʥʴ. 

ʐʝʩʪʠʜʝʩʷʪʳʝ ʠ ʩʝʤʠʜʝʩʷʪʳʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʩʪʘʣʠ ʚʨʝʤʝʥʝʤ 

ʠʥʪʝʥʩʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʠʜʝʠ ʤʥʦʛʦʤʠʨʠʷ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʝʝ ʚʘʨʠʘʥʪʘʭ. ʕʪʦ ʠ 
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ʧʘʨʘʣʣʝʣʴʥʳʝ ʤʠʨʳ, ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʵʪʦ ʠ ʤʠʨʳ, 

ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʥʝʟʘʚʠʩʠʤʦ, ʥʦ ʩʚʷʟʘʥʥʳʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʤʥʦʞʝʩʪʚʦʤ 

ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʝʨʝʭʦʜʦʚ, ʵʪʦ ʤʠʨʳ, ʜʨʫʛ ʠʟ ʜʨʫʛʘ ʚʳʪʝʢʘʶʱʠʝ, ʢʘʢ 

ʨʫʯʴʠé ɸʚʪʦʨʳ, ʥʘʢʦʥʝʮ, ʧʦʥʷʣʠ, ʢʘʢʠʝ ʙʦʛʘʪʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʤʠʨʦʚ ʩ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʠʩʪʦʨʠʝʡ ʩʫʣʠʪ ʠʜʝʷ ʚʝʪʚʣʝʥʠʷ ʠ ʤʥʦʛʦʤʠʨʠʷ. ʉʪʘʪʴʷ 

ʕʚʝʨʝʪʪʘ ʙʳʣʘ ʫʞʝ ʦʧʫʙʣʠʢʦʚʘʥʘ, ʬʠʟʠʢʠ ʫʩʧʝʣʠ ʧʨʦʚʝʩʪʠ ʧʝʨʚʳʡ ʨʘʫʥʜ ʝʝ 

ʦʙʩʫʞʜʝʥʠʷ, ʙʦʣʝʝ ʪʦʛʦ ï ʟʘ ʜʝʩʷʪʴ ʣʝʪ ʬʠʟʠʢʠ ʫʩʧʝʣʠ ʦ ʩʪʘʪʴʝ ʕʚʝʨʝʪʪʘ ʟʘʙʳʪʴ 

ʜʦ ʩʣʝʜʫʶʱʝʛʦ ʚʩʧʣʝʩʢʘ ʠʥʪʝʨʝʩʘ ʢ ʵʪʦʡ ʧʨʦʙʣʝʤʝ. ɸ ʬʘʥʪʘʩʪʳ ʰʣʠ ʩʚʦʠʤ 

ʧʫʪʝʤ, ʬʘʥʪʘʩʪʠʯʝʩʢʘʷ ʥʘʫʢʘ ʨʘʟʚʠʚʘʣʘʩʴ ʪʘʢ, ʢʘʢ ʠ ʧʦʣʦʞʝʥʦ ʚʩʷʢʦʡ ʥʘʫʢʝ ï 

ʯʝʨʝʟ ʵʢʩʧʝʨʠʤʝʥʪʳ (ʤʳʩʣʝʥʥʳʝ), ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʡ, ʧʨʝʜʩʢʘʟʘʥʠʝ 

ʥʦʚʳʭ ʦʪʢʨʳʪʠʡ. ʊʨʫʜʥʦ ʥʘʟʚʘʪʴ ʬʘʥʪʘʩʪʘ ʰʝʩʪʠʜʝʩʷʪʳʭ-ʩʝʤʠʜʝʩʷʪʳʭ ʛʦʜʦʚ, 

ʢʪʦ ʥʝ ʥʘʧʠʩʘʣ ʙʳ ʨʦʤʘʥʘ, ʧʦʚʝʩʪʠ ʠʣʠ ʭʦʪʷ ʙʳ ʨʘʩʩʢʘʟʘ ʥʘ ʪʝʤʫ ʦ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʥʘʰʝʛʦ ʤʠʨʦʟʜʘʥʠʷ, ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʞʠʪʴ 

ʥʝʩʢʦʣʴʢʦ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʞʠʟʥʝʡ, ʘ ʯʝʣʦʚʝʯʝʩʪʚʫ ï ʧʝʨʝʞʠʪʴ ʤʥʦʞʝʩʪʚʦ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ. 

ʀʥʪʝʨʝʩʝʥ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʚʠʪʠʷ ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ ʥʘʫʢʠ ʨʦʤʘʥ ɼʠʥʘ 

ʂʫʥʮʘ çʂʨʘʝʤ ʛʣʘʟʘè (1999). ʂʫʥʮ ʥʝ ʧʨʦʩʪʦ ʠʩʧʦʣʴʟʦʚʘʣ ʠʟʚʝʩʪʥʫʶ ʠʜʝʶ ʦ 

ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʤʠʨʘʭ, ʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʝʝ ʨʘʟʚʠʣ, ʧʨʠʜʫʤʘʚ, ʥʘʧʨʠʤʝʨ, ʯʪʦ 

ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʜʨʫʛʠʭ ʤʠʨʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʥʘʰʝʤ ʚʘʨʠʘʥʪʝ 

ʄʫʣʴʪʠʚʝʨʩʘ. ʀ ʪʝʤ ʙʦʣʝʝ ʥʦʚʦ ʜʣʷ ʬʘʥʪʘʩʪʠʢʠ ʪʦ, ʯʪʦ ʛʦʚʦʨʠʪʩʷ ʚ ʬʠʥʘʣʝ 

ʨʦʤʘʥʘ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʟʷʪʴ ʠʟ ʀɼɽʀ ʢʘʞʜʦʛʦ ʤʠʨʘ ʧʦʥʝʤʥʦʛʫ ï ʪʘʢ, ʯʪʦʙʳ 

ʪʘʤ ʵʪʦ ʠ ʥʝʟʘʤʝʪʥʦ ʦʢʘʟʘʣʦʩʴ, ʘ ʟʜʝʩʴ ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪ. ʆʜʠʥ ʠʟ ʧʝʨʩʦʥʘʞʝʡ 

ʨʦʤʘʥʘ ʧʦ ʠʤʝʥʠ ɹʝʨʪʠ, ʧʦʪʝʨʷʚʰʠʡ ʟʨʝʥʠʝ, ʮʝʥʦʡ ʙʦʣʴʰʠʭ ʫʩʠʣʠʡ ʥʘ ʢʘʢʦʝ-ʪʦ 

ʚʨʝʤʷ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʦʝ ʟʨʝʥʠʝ ɼʈʋɻʆɻʆ 

ɹʝʨʪʠ, ʞʠʚʫʱʝʛʦ ʚ ʦʜʥʦʤ ʠʟ ʤʠʨʦʚ ʄʫʣʴʪʠʚʝʨʩʘ. ʇʦʣʴʟʫʷʩʴ ʟʨʠʪʝʣʴʥʳʤ 

ʘʧʧʘʨʘʪʦʤ ʜʨʫʛʦʛʦ ɹʝʨʪʠ, ʅɸʐ ɹʝʨʪʠ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʚʠʜʠʪ ʧʨʠ ʵʪʦʤ ʪʦ, ʯʪʦ 

ʥʘʭʦʜʠʪʩʷ ʚ ʥʘʰʝʤ ʤʠʨʝ. ɸʥʘʣʦʛʠʯʥʘʷ ʠʜʝʷ, ʚʧʨʦʯʝʤ, ʚʳʩʢʘʟʳʚʘʣʘʩʴ ʠ ʨʘʥʝʝ, ʚ 

ʧʦʚʝʩʪʠ ʇʘʚʣʘ ɸʤʥʫʵʣʷ çʂʘʙʙʘʣʠʩʪè, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʥʘ ʛʦʜ ʨʘʥʴʰʝ, ʯʝʤ 

ʨʦʤʘʥ ɼʠʥʘ ʂʫʥʮʘ. 

ɺ ʩʦʚʝʪʩʢʦʡ ʬʘʥʪʘʩʪʠʢʝ ʠʜʝʠ ʤʥʦʛʦʤʠʨʠʷ ʙʳʣʠ ʥʝ ʩʪʦʣʴ ʧʦʧʫʣʷʨʥʳ,  ʢʘʢ 

ʥʘ ɿʘʧʘʜʝ. ʆʜʥʠʤ ʠʟ ʚʝʩʴʤʘ ʥʝʤʥʦʛʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʛʜʝ ʠʜʝʷ ʤʥʦʛʦʤʠʨʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʥʘʫʢʝ ï ʨʦʤʘʥ ɺʷʯʝʩʣʘʚʘ 

ʈʳʙʘʢʦʚʘ çʉʝ: ʪʚʦʨʶè. 

ʀʥʪʝʨʝʩʝʥ ʮʠʢʣ ʘʣʴʪʝʨʥʘʪʠʚʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʭ ʨʦʤʘʥʦʚ çʠʟʚʝʩʪʥʦʛʦ 

ʢʠʪʘʡʩʢʦʛʦ ʛʫʤʘʥʠʩʪʘè ʍʦʣʴʤʘ ɺʘʥ ɿʘʡʯʠʢʘ. ɺʘʥ ɿʘʡʯʠʢ ï ʵʪʦ ʧʩʝʚʜʦʥʠʤ ʜʚʫʭ 

ʨʦʩʩʠʡʩʢʠʭ ʧʠʩʘʪʝʣʝʡ ʀʛʦʨʷ ɸʣʠʤʦʚʘ ʠ ɺʷʯʝʩʣʘʚʘ ʈʳʙʘʢʦʚʘ ï ʨʘʩʩʤʘʪʨʠʚʘʝʪ 

ʠʩʪʦʨʠʯʝʩʢʫʶ ʨʘʟʚʠʣʢʫ, ʧʨʦʠʟʦʰʝʜʰʫʶ ʚ ʛʦʜʳ ʟʘʚʦʝʚʘʥʠʷ ʈʫʩʠ ʪʘʪʘʨʦ-

ʤʦʥʛʦʣʘʤʠ. ʆʜʠʥ ʠʟ ʨʦʩʩʠʡʩʢʠʭ ʢʥʷʟʝʡ ʞʝʥʠʣʩʷ ʥʘ ʪʘʪʘʨʩʢʦʡ ʧʨʠʥʮʝʩʩʝ, ʠ 

ʧʦʩʣʝ ʵʪʦʛʦ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ ʧʦʰʣʦ ʧʦ ʠʥʦʤʫ ʩʮʝʥʘʨʠʶ ï ʚ ʜʨʫʛʦʡ ʨʝʘʣʴʥʦʩʪʠ, 

ʦʪʚʝʪʚʠʚʰʝʡʩʷ ʦʪ ʥʘʰʝʡ, ʚʦʟʥʠʢʣʦ ʦʛʨʦʤʥʦʝ ʠ ʩʠʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʦ ʆʨʜʫʩʴ 
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(ʆʨʜʘ+ʈʫʩʴ), ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʙʲʝʜʠʥʠʚʰʝʝʩʷ ʝʱʝ ʠ ʩ ʂʠʪʘʝʤ. ʆʨʜʫʩʠ ʫʜʘʣʦʩʴ 

ʠʟʙʝʞʘʪʴ ʤʥʦʛʠʭ ʚʦʡʥ ʠ ʩʦʮʠʘʣʴʥʳʭ ʢʘʪʘʩʪʨʦʬ ï ʥʝ ʙʳʣʦ ʥʠ ʆʢʪʷʙʨʴʩʢʦʡ 

ʨʝʚʦʣʶʮʠʠ, ʥʠ ʢʦʤʤʫʥʠʩʪʠʯʝʩʢʦʡ ʜʠʢʪʘʪʫʨʳ, ʠ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ 

ʥʝ ʙʳʣʦ ʪʦʞʝ.  

ʌʘʥʪʘʩʪʠʯʝʩʢʘʷ ʥʘʫʢʘ ʧʦʟʚʦʣʷʝʪ ʙʦʨʦʪʴʩʷ ʩ ʨʝʘʣʴʥʦʡ ʣʞʝʥʘʫʢʦʡ. ʇʨʠʤʝʨ ï 

ʘʩʪʨʦʣʦʛʠʷ. ɽʩʣʠ ʩʫʜʴʙʘ ʯʝʣʦʚʝʢʘ ʠʣʠ ʩʪʨʘʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʚʠʞʝʥʠʝʤ ʧʣʘʥʝʪ 

ʠ ʘʩʪʝʨʦʠʜʦʚ, ʪʦ ʨʝʟʦʥʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ, ʝʩʣʠ ʫʜʘʩʪʩʷ ʠʟʤʝʥʠʪʴ ʦʨʙʠʪʫ 

ʘʩʪʝʨʦʠʜʘ ʠʣʠ ʧʣʘʥʝʪʳ, ʪʦ ʜʦʣʞʥʳ ʠʟʤʝʥʠʪʴʩʷ ʩʫʜʴʙʳ ʤʥʦʞʝʩʪʚʘ ʣʶʜʝʡ. ʇʦʢʘ 

ʵʪʦ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʚ ʥʘʫʯʥʦʡ ʬʘʥʪʘʩʪʠʢʝ ï ʢʘʢ ʚ ʤʦʝʤ ʨʘʩʩʢʘʟʝ çɿʚʝʟʜʥʳʝ 

ʚʦʡʥʳ ɽʬʠʤʘ ɿʣʘʪʢʠʥʘè, ʦʧʫʙʣʠʢʦʚʘʥʥʦʤ ʚ 1994 ʛʦʜʫ. ʈʘʩʩʢʘʟ ʩʢʦʨʝʝ 

ʶʤʦʨʠʩʪʠʯʝʩʢʠʡ, ʥʦ, ʢʘʢ ʥʠ ʩʪʨʘʥʥʦ, ʠʤʝʣ ʚʧʦʣʥʝ ʨʝʘʣʴʥʦʝ ʧʨʦʜʦʣʞʝʥʠʝ. 

4 ʠʶʣʷ 2006 ʛʦʜʘ ʘʤʝʨʠʢʘʥʩʢʠʡ ʢʦʩʤʠʯʝʩʢʠʡ ʟʦʥʜ Deep Impact 

ʧʨʠʙʣʠʟʠʣʩʷ ʢ ʷʜʨʫ ʢʦʤʝʪʳ Tempel 1 ʠ ʫʜʘʨʠʣ ʧʦ ʢʘʤʝʥʥʦ-ʣʝʜʷʥʦʡ ʛʣʳʙʝ 

ʢʦʩʤʠʯʝʩʢʠʤ çʤʦʣʦʪʢʦʤè ʤʘʩʩʦʡ 370 ʢʛ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʷʜʨʘ ʢʦʤʝʪʳ 

ʦʙʨʘʟʦʚʘʣʩʷ ʢʨʘʪʝʨ ʚʝʣʠʯʠʥʦʡ ʩ ʬʫʪʙʦʣʴʥʦʝ ʧʦʣʝ, ʘ ʦʨʙʠʪʘ ʝʝ ʥʝʤʥʦʛʦ 

ʠʟʤʝʥʠʣʘʩʴ. ʄʦʩʢʦʚʩʢʠʡ ʘʩʪʨʦʣʦʛ ʄʘʨʠʥʘ ɹʘʡ ʧʦʜʘʣʘ ʚ ʩʫʜ ʥʘ NASA, 

ʧʦʩʢʦʣʴʢʫ, ʧʦ ʝʝ ʤʥʝʥʠʶ, çʜʘʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʷʚʣʷʝʪʩʷ ʧʦʩʷʛʘʪʝʣʴʩʪʚʦʤ ʥʘ 

ʩʠʩʪʝʤʫ ʜʫʭʦʚʥʳʭ ʠ ʞʠʟʥʝʥʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʥʘ ʧʨʠʨʦʜʥʫʶ ʞʠʟʥʴ 

ʢʦʩʤʦʩʘ, ʯʪʦ ʥʘʨʫʰʘʝʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʙʘʣʘʥʩ ʩʠʣ ʚʦ ɺʩʝʣʝʥʥʦʡè. ɺ ʢʘʯʝʩʪʚʝ 

ʢʦʤʧʝʥʩʘʮʠʠ ʤʦʨʘʣʴʥʦʛʦ ʫʱʝʨʙʘ ʘʩʪʨʦʣʦʛ ʧʦʪʨʝʙʦʚʘʣʘ ʚʳʧʣʘʪʠʪʴ ʝʡ 8,7 

ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ, ʯʪʦ ʩʦʩʪʘʚʣʷʣʦ ʯʫʪʴ ʙʦʣʝʝ 300 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ ʧʦ 

ʪʦʛʜʘʰʥʝʤʫ ʢʫʨʩʫ. 

ʄʝʱʘʥʩʢʠʡ ʩʫʜ ʄʦʩʢʚʳ ʚ ʠʩʢʝ ʦʪʢʘʟʘʣ ï ʠ ʟʨʷ, ʠʥʪʝʨʝʩʥʦʝ ʤʦʛʣʦ 

ʧʦʣʫʯʠʪʴʩʷ ʩʣʫʰʘʥʠʝ. ʌʘʥʪʘʩʪʠʯʝʩʢʘʷ ʥʘʫʢʘ ï ʧʨʦʪʠʚ ʣʞʝʥʘʫʢʠé 

ʆʜʥʦ ʠʟ ʦʪʣʠʯʠʡ ʣʞʝʥʘʫʢʠ ï ʦʥʘ ʧʨʠʥʠʤʘʝʪ ʞʝʣʘʝʤʦʝ ʟʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ. 

ɸʢʘʜʝʤʠʢʫ ʃʳʩʝʥʢʦ ʚ ʩʚʦʝ ʚʨʝʤʷ ʦʯʝʥʴ ʭʦʪʝʣʦʩʴ ʚʳʚʝʩʪʠ ʤʦʨʦʟʦʩʪʦʡʢʠʝ ʩʦʨʪʘ 

ʧʰʝʥʠʮʳ ʠ ʜʘʪʴ ʧʨʦʩʪʦʝ, ʧʦʥʷʪʥʦʝ ʚʦʞʜʷʤ ʧʘʨʪʠʠ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʦʙʲʷʩʥʝʥʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ, ʢʦʪʦʨʳʝ ʦʥ ʚ ʩʚʦʝʡ ʬʘʥʪʘʟʠʠ ʦʩʫʱʝʩʪʚʣʷʣ. 

ɺʧʦʩʣʝʜʩʪʚʠʠ ʣʞʝʫʯʝʥʳʝ ʥʝ ʨʘʟ ʧʨʝʜʣʘʛʘʣʠ ʠʜʝʠ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʠʟ ʢʘʤʥʷ, 

ʙʝʟʦʧʦʨʥʦʛʦ ʧʦʣʝʪʘ, ʧʨʝʩʣʦʚʫʪʳʭ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʝʡ, ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʥʦ 

ʠʟʚʣʝʢʘʪʴ ʵʥʝʨʛʠʶ, ʥʦ ʢʦʪʦʨʳʝ ʧʦʯʝʤʫ-ʪʦ ʪʘʢ ʠ ʥʝ ʫʜʘʣʦʩʴ ʦʙʥʘʨʫʞʠʪʴ ʩ 

ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʦʚé 

ʌʘʥʪʘʩʪʠʯʝʩʢʘʷ ʣʞʝʥʘʫʢʘ (ʦʩʦʙʝʥʥʦ ʬʘʥʪʘʩʪʠʯʝʩʢʘʷ ʣʞʝʠʩʪʦʨʠʷ) 

ʜʝʡʩʪʚʫʝʪ ʧʦ ʪʘʢʦʤʫ ʞʝ ʧʨʠʥʮʠʧʫ. ɺ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʤʠʨʘʭ 

ʨʦʩʩʠʡʩʢʦʡ ʬʘʥʪʘʩʪʠʢʠ ʩʪʘʣʠ ʧʨʦʠʩʭʦʜʠʪʴ ʩʦʙʳʪʠʷ, ʚʳʟʚʘʥʥʳʝ ʥʝ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʝʘʣʴʥʦʡ ʠʩʪʦʨʠʯʝʩʢʦʡ ʨʘʟʚʠʣʢʠ, ʥʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʞʝʣʘʥʠʝʤ 

ʘʚʪʦʨʘ, ʯʪʦʙʳ ʪʘʢʘʷ ʨʘʟʚʠʣʢʘ ʧʨʦʠʟʦʰʣʘ. ʊʘʢʠʭ ʧʩʝʚʜʦʠʩʪʦʨʠʯʝʩʢʠʭ 

ʬʘʥʪʘʩʪʠʯʝʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʚ ʈʦʩʩʠʠ ʩʝʡʯʘʩ ʠʟʜʘʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ. 

ʌʘʥʪʘʩʪʠʯʝʩʢʘʷ ʥʘʫʢʘ, ʢʘʢ ʠ ʥʘʫʢʘ ʦʙʳʯʥʘʷ, ʧʝʨʝʞʠʚʘʝʪ ʩʚʦʠ ʢʨʠʟʠʩʳ, 

ʟʘʩʪʦʠ, ʚʟʣʝʪʳ ʠ ʨʝʚʦʣʶʮʠʠ. ʆʜʥʘ ʠʟ ʪʘʢʠʭ ʨʝʚʦʣʶʮʠʡ ʠ ʧʨʦʠʟʦʰʣʘ ʥʝʟʘʤʝʪʥʦ 
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ʜʣʷ ʯʠʪʘʪʝʣʝʡ (ʥʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʠ ʜʣʷ ʘʚʪʦʨʦʚ) ʚ 70-90-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. 

ʈʝʚʦʣʶʮʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʞʝʩʪʢʦʡ ʥʘʫʯʥʦʡ 

ʬʘʥʪʘʩʪʠʢʠ ʩʝʙʷ ʥʘ ʥʳʥʝʰʥʝʤ ʫʨʦʚʥʝ ʠʩʯʝʨʧʘʣʘ. ɺ ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ ʥʘʫʢʝ, ʢʘʢ 

ʠ ʚ ʥʘʫʢʝ çʦʙʳʯʥʦʡè, ʥʝ ʪʦ ʯʪʦʙʳ ʚʦʟʥʠʢʣʘ (ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʥʘ ʚʩʝʛʜʘ ʙʳʣʘ, 

ʪʦʣʴʢʦ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʦʪʥʦʩʠʣʠʩʴ ʢ ʥʝʡ ʧʦ-ʨʘʟʥʦʤʫ), ʥʦ ʩʪʘʣʘ ʨʘʟʚʠʚʘʪʴʩʷ 

ʥʦʚʘʷ ʧʘʨʘʜʠʛʤʘ, ʥʦʚʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʪʦʤʫ, ʢʘʢʦʚʘ ʮʝʣʴ ʞʝʩʪʢʦʡ ʥʘʫʯʥʦʡ 

ʬʘʥʪʘʩʪʠʢʠ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ. 

ɺ çʨʝʘʣʴʥʦʡè ʥʘʫʢʝ ʜʠʩʢʫʩʩʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʦʧʨʝʜʝʣʝʥʠʷʤʠ ʮʝʣʠ ʥʘʫʯʥʦʡ 

ʪʝʦʨʠʠ ʚʝʜʝʪʩʷ ʥʝ ʧʝʨʚʦʝ ʜʝʩʷʪʠʣʝʪʠʝ. ɺ ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ ʥʘʫʢʝ ʵʪʘ ʜʠʩʢʫʩʩʠʷ 

ʝʱʝ ʜʘʞʝ ʥʝ ʚʦʟʥʠʢʣʘ ï ʚʨʝʤʷ ʝʝ ʥʘʯʘʣʘ ʥʘʩʪʫʧʘʝʪ ʩʝʡʯʘʩ. ʀ ʧʦʩʢʦʣʴʢʫ 

ʬʘʥʪʘʩʪʠʯʝʩʢʘʷ ʥʘʫʢʘ ʚʩʝ-ʪʘʢʠ ʷʚʣʷʝʪʩʷ ʩʠʤʙʠʦʟʦʤ ʥʘʫʢʠ ʠ ʣʠʪʝʨʘʪʫʨʳ, ʪʦ ʠ 

ʜʠʩʢʫʩʩʠʷ, ʦ ʢʦʪʦʨʦʡ ʠʜʝʪ ʨʝʯʴ, ʙʫʜʝʪ ʟʜʝʩʴ ʚʝʩʪʠʩʴ ʥʝ ʪʝʦʨʝʪʠʯʝʩʢʘʷ, ʘ ʥʘ 

ʩʪʨʘʥʠʮʘʭ ʢʦʥʢʨʝʪʥʳʭ ʥʘʫʯʥʦ-ʬʘʥʪʘʩʪʠʯʝʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ. 

ɺ ʥʘʫʢʝ çʦʙʳʯʥʦʡè ʩʧʦʨ, ʦ ʢʦʪʦʨʦʤ ʠʜʝʪ ʨʝʯʴ, ʚʝʜʝʪʩʷ ʤʝʞʜʫ 

ʠʥʩʪʨʫʤʝʥʪʘʣʠʩʪʘʤʠ ʠ ʦʥʪʦʣʦʛʘʤʠ ï ʠ ʥʝ ʧʝʨʚʦʝ ʫʞʝ ʜʝʩʷʪʠʣʝʪʠʝ. ɸʥʛʣʠʡʩʢʠʡ 

ʬʠʟʠʢ ɼʵʚʠʜ ɼʦʡʯ ʷʩʥʦ ʦʧʠʩʘʣ ʵʪʫ ʩʠʪʫʘʮʠʶ ʚ ʟʘʤʝʯʘʪʝʣʴʥʦʡ ʢʥʠʛʝ 

çʉʪʨʫʢʪʫʨʘ ʨʝʘʣʴʥʦʩʪʠè. 

çʆʙʱʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ï ʧʠʰʝʪ ɼʦʡʯ, ï ʪʘʢ ʚʘʞʥʘ ʥʝ ʧʦʪʦʤʫ, 

ʯʪʦ ʦʥʘ ʤʦʞʝʪ ʯʫʪʴ ʙʦʣʝʝ ʪʦʯʥʦ ʧʨʝʜʩʢʘʟʘʪʴ ʜʚʠʞʝʥʠʝ ʧʣʘʥʝʪ, ʯʝʤ ʪʝʦʨʠʷ 

ʅʴʶʪʦʥʘ, ʘ ʧʦʪʦʤʫ, ʯʪʦ ʦʥʘ ʦʪʢʨʳʚʘʝʪ ʠ ʦʙʲʷʩʥʷʝʪ ʪʘʢʠʝ ʘʩʧʝʢʪʳ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʠʩʢʨʠʚʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ, ʦ ʢʦʪʦʨʳʭ ʨʘʥʝʝ 

ʥʝ ʧʦʜʦʟʨʝʚʘʣʠè. 

ʊʘʢ ʠ ʥʘʫʯʥʦ-ʬʘʥʪʘʩʪʠʯʝʩʢʘʷ ʠʜʝʷ ʧʨʠʦʙʨʝʪʘʝʪ ʚ ʥʘʰʠ ʜʥʠ ʚʘʞʥʦʩʪʴ ʠ 

ʠʥʪʝʨʝʩ ʥʝ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʦʥʘ ʪʦʯʥʦ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʪʝʭʥʠʯʝʩʢʦʝ 

ʜʦʩʪʠʞʝʥʠʝ, ʘ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʥʘ ʦʪʢʨʳʚʘʝʪ ʠ ʦʙʲʷʩʥʷʝʪ ʪʘʢʠʝ ʘʩʧʝʢʪʳ 

ʨʝʘʣʴʥʦʩʪʠ, ʦ ʢʦʪʦʨʳʭ ʯʠʪʘʪʝʣʠ ʨʘʥʝʝ ʥʝ ʧʦʜʦʟʨʝʚʘʣʠ. 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʝʩʣʠ ʨʘʥʴʰʝ ʞʝʩʪʢʘʷ ʥʘʫʯʥʘʷ ʬʘʥʪʘʩʪʠʢʘ ʠʤʝʣʘ ʜʝʣʦ, ʚ 

ʦʩʥʦʚʥʦʤ, ʩ ʬʘʥʪʘʩʪʠʯʝʩʢʠʤʠ ʠʟʦʙʨʝʪʝʥʠʷʤʠ, ʪʦ ʩʝʡʯʘʩ ʥʘʩʪʘʣʦ ʚʨʝʤʷ ʜʣʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʬʘʥʪʘʩʪʠʯʝʩʢʠʭ ʦʪʢʨʳʪʠʡ. 

ʆʜʥʘʢʦ, ʯʠʪʘʪʝʣʴ ʅʌ ʦʢʘʟʘʣʩʷ ʥʝ ʛʦʪʦʚ (ʠʣʠ ʥʝ ʚʧʦʣʥʝ ʛʦʪʦʚ) ʢ ʪʘʢʦʤʫ 

ʨʘʟʚʠʪʠʶ ʩʦʙʳʪʠʡ. ʂʘʢ ʠ ʚ çʨʝʘʣʴʥʦʡè ʥʘʫʢʝ, ʚ ʥʘʫʢʝ ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ ʨʦʣʴ 

ʦʙʲʷʩʥʝʥʠʷ ʥʝʜʦʦʮʝʥʠʚʘʝʪʩʷ. 

ʂʘʢ ʦʙʩʪʦʠʪ ʩ ʦʙʲʷʩʥʝʥʠʷʤʠ ʚ ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ ʥʘʫʢʝ?  

ʌʘʥʪʘʩʪʳ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʅʌ ʠʜʝʡ ʧʨʠʝʤ çʩʜʝʣʘʪʴ 

ʠʩʢʫʩʩʪʚʝʥʥʳʤè. ʕʪʦʪ ʧʨʠʝʤ ʦʙʳʯʥʦ ʧʨʦʢʣʘʜʳʚʘʝʪ çʤʦʩʪʠʢè ʤʝʞʜʫ ʥʘʫʢʦʡ ʠ 

ʣʠʪʝʨʘʪʫʨʦʡ. ɽʩʣʠ ʢʘʥʘʣʳ ʄʘʨʩʘ ʠʩʢʫʩʩʪʚʝʥʥʳʝ, ʪʦ ʩʫʱʝʩʪʚʫʶʪ ʤʘʨʩʠʘʥʝ, ʠ 

ʚʦʟʥʠʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʜʫʤʘʪʴ ʠʥʪʝʨʝʩʥʳʡ ʣʠʪʝʨʘʪʫʨʥʳʡ ʩʶʞʝʪ. 

ɸʥʘʣʦʛʠʯʥʦ ï ʝʩʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠʤʝʶʪ, ʥʘʧʨʠʤʝʨ, 

ʥʝʡʪʨʦʥʥʳʝ ʟʚʝʟʜʳ-ʧʫʣʴʩʘʨʳ. ʂʩʪʘʪʠ, ʠʜʝʶ ʦʙ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʠ 

ʧʫʣʴʩʘʨʦʚ ʚʳʜʚʠʥʫʣ ʧʝʨʚʳʤ ʥʝ ʬʘʥʪʘʩʪ, ʘ ʫʯʝʥʳʡ, ʩʜʝʣʘʚʰʠʡ ʵʪʦ ʦʪʢʨʳʪʠʝ ï 
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ʕʥʪʦʥʠ ʍʴʶʠʰ. ʉʪʘʥʠʩʣʘʚ ʃʝʤ ʚ 1971 ʛʦʜʫ ʧʝʨʝʚʝʣ ʪʘʢʠʝ ʠʜʝʠ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ 

ʥʦʚʳʡ ʫʨʦʚʝʥʴ ï ʚ ʵʩʩʝ çʅʦʚʘʷ ʢʦʩʤʦʛʦʥʠʷè ʦʥ ʦʙʲʷʩʥʠʣ ʠʟʚʝʩʪʥʳʝ ʟʘʢʦʥʳ 

ʧʨʠʨʦʜʳ ʨʝʟʫʣʴʪʘʪʦʤ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʥʝʟʝʤʥʳʭ ʮʠʚʠʣʠʟʘʮʠʡ. 

ʌʘʥʪʘʩʪʠʯʝʩʢʦʝ ʦʪʢʨʳʪʠʝ ʃʝʤʘ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʣʦʛʠʢʝ ʥʘʫʢʠ, ʥʘʨʫʰʘʷ ʨʘʟʚʝ 

ʯʪʦ ʠʟʚʝʩʪʥʳʡ ʧʨʠʥʮʠʧ çʙʨʠʪʚʳ ʆʢʢʘʤʘè ï ʥʝ ʫʤʥʦʞʘʪʴ ʩʫʱʥʦʩʪʝʡ ʩʚʝʨʭ 

ʥʝʦʙʭʦʜʠʤʦʛʦ. ʌʘʥʪʘʩʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʟʜʘʝʪ ʩʠʪʫʘʮʠʶ, ʥʘʩʪʦʣʴʢʦ 

ʧʘʨʘʜʦʢʩʘʣʴʥʫʶ, ʯʪʦ ʯʠʪʘʪʝʣʴ ʥʝ ʤʦʞʝʪ ʥʝ ʟʘʜʫʤʘʪʴʩʷ. ʋ ʠʜʝʡ ʧʦʜʦʙʥʦʛʦ 

ʢʣʘʩʩʘ ʩʠʣʴʥʘ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʩ ʯʠʪʘʪʝʣʝʤ ï ʥʝ ʪʦʣʴʢʦ ʧʦʣʦʞʠʪʝʣʴʥʘʷ, ʥʦ ʠ 

(ʯʘʱʝ!) ʦʪʨʠʮʘʪʝʣʥɹʘʷ, ʧʨʠʟʳʚʘʶʱʘʷ ʯʠʪʘʪʝʣʷ ʘʢʪʠʚʥʦ ʚʦʟʨʘʞʘʪʴ ʘʚʪʦʨʫ. 

ʄʦʜʝʣʠ ʤʠʨʘ, ʧʦʜʦʙʥʳʝ ʪʦʡ, ʯʪʦ ʩʦʟʜʘʥʘ ʃʝʤʦʤ, ʟʘʩʪʘʚʣʷʶʪ ʚʦʦʙʨʘʞʝʥʠʝ 

ʘʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ. ɺ ʵʪʦʤ ʠ ʮʝʣʴ ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ ʥʘʫʢʠ. ʊʘʢ ʞʝ ʟʘʩʪʘʚʣʷʶʪ 

ʨʘʙʦʪʘʪʴ ʪʚʦʨʯʝʩʢʫʶ ʬʘʥʪʘʟʠʶ ʠʜʝʠ ɻʝʥʨʠʭʘ ɸʣʴʪʦʚʘ. ʅʘʧʨʠʤʝʨ, ʚ ʨʘʩʩʢʘʟʝ 

çʇʦʨʪ ʂʘʤʝʥʥʳʭ ɹʫʨʴè ʦʥ ʧʨʝʜʣʘʛʘʝʪ, ʧʦʣʴʟʫʷʩʴ ʧʨʠʝʤʦʤ çʩʜʝʣʘʪʴ 

ʠʩʢʫʩʩʪʚʝʥʥʳʤè, ʦʙʲʷʩʥʝʥʠʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʰʘʨʦʚʳʭ ʟʚʝʟʜʥʳʭ ʩʢʦʧʣʝʥʠʡ ʚ 

ɻʘʣʘʢʪʠʢʝ: ʵʪʦ çʟʚʝʟʜʥʳʝ ʛʦʨʦʜʘè, ʩʦʟʜʘʥʥʳʝ ʤʦʛʫʱʝʩʪʚʝʥʥʳʤʠ 

ʮʠʚʠʣʠʟʘʮʠʷʤʠ, ʩʧʦʩʦʙʥʳʤʠ ʧʝʨʝʤʝʱʘʪʴ ʟʚʝʟʜʳ. 

ʌʘʥʪʘʩʪʠʯʝʩʢʘʷ ʥʘʫʢʘ ʠʩʧʦʣʴʟʫʝʪ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʧʦʧʫʣʷʨʥʳʭ ʧʨʠʝʤʦʚ: 

çʯʘʩʪʥʦʝ ʩʜʝʣʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʤè, çʥʝʫʧʨʘʚʣʷʝʤʦʝ ʩʜʝʣʘʪʴ ʫʧʨʘʚʣʷʝʤʳʤè, 

çʥʝʠʟʤʝʥʷʝʤʦʝ ʩʜʝʣʘʪʴ ʠʟʤʝʥʷʝʤʳʤè. 

ʅʘʢʦʥʝʮ, ʢʘʢ ʠ çʦʙʳʯʥʘʷè ʥʘʫʢʘ, ʥʘʫʢʘ ʬʘʥʪʘʩʪʠʯʝʩʢʘʷ ʩʪʨʦʠʪ ʩʚʦʠ 

ʤʦʜʝʣʠ ʨʝʘʣʴʥʦʩʪʠ. 

ʇʨʠʚʝʜʫ ʥʝʩʢʦʣʴʢʦ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʠʤʝʨʦʚ ʠʟ ʩʦʙʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ. 

ɺ ʨʘʩʩʢʘʟʝ çʃʝʪʷʱʠʡ ʆʨʝʣè ʩʜʝʣʘʥʦ ʬʘʥʪʘʩʪʠʯʝʩʢʦʝ ʦʪʢʨʳʪʠʝ ï 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʣʘʥʝʪ-ʣʘʟʝʨʦʚ. ʇʣʘʥʝʪʘ, ʘʪʤʦʩʬʝʨʘ ʢʦʪʦʨʦʡ ʦʙʣʘʜʘʝʪ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ. ʀʟʣʫʯʝʥʠʝ ʟʚʝʟʜʳ çʥʘʢʘʯʠʚʘʝʪè ʛʘʟ 

ʘʪʤʦʩʬʝʨʳ, ʧʝʨʝʚʦʜʷ ʤʦʣʝʢʫʣʳ ʚ ʤʝʪʘʩʪʘʙʠʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ. ɼʦʩʪʘʪʦʯʥʦ 

ʩʣʘʙʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʦʪʝ, ʯʪʦʙʳ ʚʩʝ ʤʦʣʝʢʫʣʳ ʧʝʨʝʰʣʠ ʚ 

ʩʪʘʙʠʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʚʳʜʝʣʠʚ ʢʦʣʦʩʩʘʣʴʥʫʶ ʵʥʝʨʛʠʶ, ʧʦʜʦʙʥʦ ʠʤʧʫʣʴʩʥʦʤʫ 

ʣʘʟʝʨʫ. ʈʘʩʩʢʘʟ ʙʳʣ ʦʧʫʙʣʠʢʦʚʘʥ ʚ 1970 ʛʦʜʫ, ʘ ʜʝʩʷʪʴ ʣʝʪ ʩʧʫʩʪʷ ʧʨʠʟʥʘʢʠ 

ʠʤʝʥʥʦ ʪʘʢʦʛʦ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʙʳʣʠ ʨʝʘʣʴʥʦ ʦʙʥʘʨʫʞʝʥʳ ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ 

ʘʪʤʦʩʬʝʨʳ ʄʘʨʩʘ. 

ɻʝʨʦʡ ʨʘʩʩʢʘʟʘ çɼʘʣʝʢʘʷ ʧʝʩʥʷ ɸʨʢʪʫʨʘè (1978 ʛʦʜ) ʦʪʢʨʳʣ ʥʦʚʦʝ 

ʘʩʪʨʦʬʠʟʠʯʝʩʢʦʝ ʷʚʣʝʥʠʝ ï ʛʦʣʦʩʘ ʟʚʝʟʜ, ʟʚʫʢʦʚʳʝ ʚʦʣʥʳ ʚ ʤʝʞʟʚʝʟʜʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺʩʝ ʟʥʘʶʪ, ʯʪʦ ʚ ʢʦʩʤʦʩʝ ʟʚʫʢʠ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ, ʪʘʤ ʚʝʜʴ 

ʚʘʢʫʫʤ. ʅʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʢʦʩʤʦʩ ʥʝ ʪʘʢ ʫʞ ʧʫʩʪ ï ʤʝʞʟʚʝʟʜʥʳʡ ʛʘʟ 

ʯʨʝʟʚʳʯʘʡʥʦ ʨʘʟʨʝʞʝʥ, ʚ ʦʜʥʦʤ ʢʫʙʠʯʝʩʢʦʤ ʩʘʥʪʠʤʝʪʨʝ ʩʦʜʝʨʞʠʪʩʷ ʚʩʝʛʦ 

ʜʝʩʷʪʦʢ-ʜʨʫʛʦʡ ʘʪʦʤʦʚ, ʥʦ ʜʝʣʦ ʚ ʧʨʠʥʮʠʧʝ: ʵʪʦ ʛʘʟ, ʠ ʚ ʥʝʤ ʤʦʛʫʪ 

ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʟʚʫʢʠ. ʋʣʦʚʠʪʴ ʠʭ ʥʘʧʨʷʤʫʶ ʤʳ ʥʝ ʤʦʞʝʤ, ʥʦ ʝʩʪʴ 

ʢʦʩʚʝʥʥʳʡ ʩʧʦʩʦʙ: ʤʳ, ʢ ʧʨʠʤʝʨʫ, ʥʝ ʤʦʞʝʤ ʩʣʳʰʘʪʴ ʫʰʘʤʠ 
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ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʥʦ ʧʨʝʦʙʨʘʟʫʝʤ ʠʭ ʚ ʟʚʫʢ ʠ ʩʣʫʰʘʝʤ ʧʦ ʨʘʜʠʦ 

ʛʦʣʦʩʘ ʜʠʢʪʦʨʦʚ ʠ ʢʦʥʮʝʨʪʳ ʣʶʙʠʤʳʭ ʘʨʪʠʩʪʦʚ. 

ʊʦ ʞʝ ʠ ʩ ʛʦʣʦʩʘʤʠ ʟʚʝʟʜ. ɺʝʥʛʝʨʩʢʠʡ ʘʩʪʨʦʬʠʟʠʢ ɿʦʣʪʘʥ ʂʦʣʘʯ ʚ 2003 

ʛʦʜʫ ʠʩʩʣʝʜʦʚʘʣ ʟʚʝʟʜʥʳʝ ʢʦʣʝʙʘʥʠʷ. ʂʦʣʝʙʘʥʠʷ ʟʚʝʟʜ ʚʳʟʳʚʘʶʪ ʢʦʣʝʙʘʥʠʷ ʚ 

ʤʝʞʟʚʝʟʜʥʦʤ ʛʘʟʝ ï ʵʪʦ ʟʚʫʢ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʠ ʫʩʣʳʰʘʪʴ. ʂʦʣʘʯ 

ʟʚʝʟʜʥʳʝ ʢʦʣʝʙʘʥʠʷ ʦʙʥʘʨʫʞʠʣ, ʘ ʢʦʤʧʦʟʠʪʦʨ ʁʝʥʦ ʂʝʚʣʝʨ ʧʦʤʦʛ ʝʤʫ 

ʧʝʨʝʚʝʩʪʠ ʵʪʠ ʜʘʥʥʳʝ ʚ ʟʚʫʢ. ɺ çʄʫʟʳʢʝ ʟʚʝʟʜè (2005) ʠʩʧʦʣʴʟʦʚʘʥʳ ʟʚʫʢʦʚʳʝ 

ʢʦʣʝʙʘʥʠʷ ʟʚʝʟʜ HR 3831, Teta Tucanae, GD 358, R Scuti, AC Herculis ʠ ʉʦʣʥʮʘ. 

ʈʘʟʚʠʪʠʝ ʠʜʝʠ ʟʚʝʟʜʥʳʭ çʛʦʣʦʩʦʚè ʧʨʠʚʝʣʦ ʢ ʝʱʝ ʦʜʥʦʤʫ ʥʘʫʯʥʦ-

ʬʘʥʪʘʩʪʠʯʝʩʢʦʤʫ çʦʪʢʨʳʪʠʶè ï ʛʦʣʦʩʫ ɺʩʝʣʝʥʥʦʡ. ɻʦʣʦʩ ɺʩʝʣʝʥʥʦʡ ï ʟʚʫʢʦʚʘʷ 

ʚʦʣʥʘ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʘʷʩʷ ʧʦ ɺʩʝʣʝʥʥʦʡ ʧʦʩʣʝ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʘʥʘʣʦʛʠʯʥʦ 

ʤʠʢʨʦʚʦʣʥʦʚʦʤʫ ʠʟʣʫʯʝʥʠʶ. ʉʥʘʯʘʣʘ ʵʪʦ ʙʳʣ ʟʚʫʢ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ, 

ʩʝʡʯʘʩ ʨʝʣʠʢʪʦʚʳʡ ʟʚʫʢ ʧʝʨʝʰʝʣ ʚ ʜʘʣʴʥʠʡ ʠʥʬʨʘʟʚʫʢʦʚʦʡ ʜʠʘʧʘʟʦʥ. ʕʪʫ 

çʧʝʩʥʶ ɺʩʝʣʝʥʥʦʡè ʥʠʢʪʦ ʝʱʝ ʥʝ ʩʣʳʰʘʣé 

ʆʙʲʷʩʥʝʥʠʷ ʚ ʬʘʥʪʘʩʪʠʢʝ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʯʠʪʘʪʝʣʶ ʩʫʜʠʪʴ ʦ ʪʦʤ, ʤʦʞʥʦ 

ʣʠ ʜʦʚʝʨʷʪʴ ʬʘʥʪʘʩʪʠʯʝʩʢʦʤʫ ʧʨʦʛʥʦʟʫ. ɺʦʪ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʦʪʢʨʳʪʠʡ, 

ʩʜʝʣʘʥʥʳʭ ʧʠʩʘʪʝʣʷʤʠ-ʬʘʥʪʘʩʪʘʤʠ. ʉʫʜʴʙʫ ʠʟʦʙʨʝʪʝʥʠʡ ʠ ʦʪʢʨʳʪʠʡ, 

ʩʜʝʣʘʥʥʳʭ ʚ ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ ʥʘʫʢʝ ʭʦʨʦʰʦ ʠʣʣʶʩʪʨʠʨʫʝʪ ʠʩʪʦʨʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʠʜʝʝʡ ɻʝʥʨʠʭʘ ɸʣʴʪʦʚʘ ʠʟ ʨʘʩʩʢʘʟʘ çʆʩʣʠʢ  ʠ ʘʢʩʠʦʤʘè, ʦʧʫʙʣʠʢʦʚʘʥʥʦʛʦ ʚ 

1965 ʛʦʜʫ. 

ɸʥʪʝʥʥʘ, ʛʝʨʦʡ ʨʘʩʩʢʘʟʘ, ʨʘʩʩʫʞʜʘʝʪ ʦ ʪʦʤ, ʢʘʢʠʤ ʤʦʞʝʪ ʙʳʪʴ ʟʚʝʟʜʦʣʝʪ, ʠ 

ʧʨʝʜʣʘʛʘʝʪ ʠʜʝʶ: ʧʫʩʪʴ ʢʦʨʘʙʣʴ ʣʝʪʠʪ, çʧʦʜʛʦʥʷʝʤʳʡè ʤʦʱʥʳʤ ʣʫʯʦʤ ʣʘʟʝʨʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ. çʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʢʚʘʥʪʦʚʦʡ ʦʧʪʠʢʠ 

ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʤʦʱʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʩʧʦʩʦʙʥʳ ʧʝʨʝʜʘʚʘʪʴ ʣʘʟʝʨʳ. ʂ ʪʦʤʫ 

ʞʝ ʜʣʷ ʨʘʟʛʦʥʘ ʠʣʠ ʪʦʨʤʦʞʝʥʠʷ ʢʦʨʘʙʣʷ ð ʦʜʥʦʛʦ ʪʦʣʴʢʦ ʢʦʨʘʙʣʷ, ʙʝʟ ʵʪʠʭ 

ʢʦʣʦʩʩʘʣʴʥʳʭ ʟʘʧʘʩʦʚ ʛʦʨʶʯʝʛʦ ð ʧʦʪʨʝʙʫʝʪʩʷ ʥʝ ʪʘʢ ʫʞ ʤʥʦʛʦ ʵʥʝʨʛʠʠè. ʃʫʯ 

ʣʘʟʝʨʘ ʙʫʜʝʪ, ʧʦ ʠʜʝʝ ɸʣʴʪʦʚʘ, ʥʝ ʧʨʦʩʪʦ ʨʘʟʛʦʥʷʪʴ ʢʦʨʘʙʣʴ, ʥʦ ʠ ʧʝʨʝʜʘʚʘʪʴ ʥʘ 

ʙʦʨʪ ʠʥʬʦʨʤʘʮʠʶ. ʉʚʷʟʴ ʩ ʨʦʜʥʦʡ ʧʣʘʥʝʪʦʡ ʙʫʜʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʚʦ ʚʨʝʤʷ 

ʚʩʝʛʦ ʧʦʣʝʪʘ. 

ʇʷʪʴ ʣʝʪ ʩʧʫʩʪʷ ʘʥʘʣʦʛʠʯʥʫʶ ʠʜʝʶ ʚʳʜʚʠʥʫʣ ʩʦʚʝʪʩʢʠʡ ʬʠʟʠʢ ɸ. ʂʘʥ-

ʪʦʨʦʚʠʮ ï ʦʥ ʧʨʝʜʣʦʞʠʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʘʟʝʨʳ ʜʣʷ ʚʳʚʝʜʝʥʠʷ ʥʘ ʦʨʙʠʪʫ 

ʪʷʞʝʣʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚ. ɸ ʝʱʝ ʯʝʨʝʟ ʜʚʘ ʛʦʜʘ ʛʨʫʧʧʘ ʬʠʟʠʢʦʚ ʠʟ 

ʌʠʟʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤʝʥʠ ʇ. ʅ. ʃʝʙʝʜʝʚʘ ʜʦʧʦʣʥʠʣʘ ʠʜʝʶ ʢʦʥʢʨʝʪʥʳʤʠ 

ʨʘʩʯʝʪʘʤʠ, ʘ ʚ 1986 ʛʦʜʫ ʘʤʝʨʠʢʘʥʩʢʠʡ ʬʠʟʠʢ ʈʦʙʝʨʪ ʌʦʨʚʘʨʜ ʦʧʫʙʣʠʢʦʚʘʣ 

ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ, ʚ ʢʦʪʦʨʦʡ ʠʟʣʦʞʠʣ ʢʦʥʮʝʧʮʠʶ ʧʦʣʝʪʘ ʢ ʟʚʝʟʜʘʤ ʥʘ ʣʫʯʝ 

ʢʚʘʥʪʦʚʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ï ʣʘʟʝʨʘ ʠʣʠ ʤʘʟʝʨʘ. ʆ ʨʘʩʩʢʘʟʝ ɻ. ɸʣʴʪʦʚʘ, ʢʦʥʝʯʥʦ, 

ʥʠʢʪʦ ʠʟ ʥʠʭ ʥʝ ʚʩʧʦʤʥʠʣ. 

ʅʝ ʚʩʧʦʤʥʠʣʠ ʘʚʪʦʨʘ ʠʜʝʠ ʠ ʥʝʜʘʚʥʦ, ʢʦʛʜʘ ʨʦʩʩʠʡʩʢʠʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ 

ʖʨʠʡ ʄʠʣʴʥʝʨ ʠ ʠʟʚʝʩʪʥʳʡ ʬʠʟʠʢ ʉʪʠʚʝʥ ʍʦʢʠʥʛ ʧʨʝʜʩʪʘʚʠʣʠ ʩʚʦʡ ʧʨʦʝʢʪ 

Breakthrough Starshot: ʚ ʙʣʠʞʘʡʰʠʝ 20-30 ʣʝʪ ʦʪʧʨʘʚʠʪʴ ʢ ɸʣʴʬʝ ʎʝʥʪʘʚʨʘ 



40 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʟʚʝʟʜʦʣʝʪ ʤʘʩʩʦʡ ʚʩʝʛʦ ʚ ʥʝʩʢʦʣʴʢʦ ʛʨʘʤʤʦʚ ʠ ʨʘʟʦʛʥʘʪʴ ʵʪʦʪ 

ʘʧʧʘʨʘʪ ʩ ʧʦʤʦʱʴʶ ʤʦʱʥʦʛʦ ʣʘʟʝʨʘ ï ʠʤʝʥʥʦ ʪʘʢ, ʢʘʢ ʧʨʝʜʣʘʛʘʣ ɻ. ɸʣʴʪʦʚ 

ʧʦʣʚʝʢʘ ʥʘʟʘʜ. 

ʌʘʥʪʘʩʪʠʯʝʩʢʘʷ ʥʘʫʢʘ ʪʝʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʬʫʪʫʨʦʣʦʛʠʠ ʠ ʚʩʝʭ 

ʜʨʫʛʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʬʘʥʪʘʩʪʠʢʠ (ʣʠʪʝʨʘʪʫʨʳ), ʯʪʦ ʩʠʣʴʥʘ ʠʜʝʷʤʠ, 

ʧʨʝʜʩʢʘʟʳʚʘʶʱʠʤʠ (ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʦʥʘ ʧʳʪʘʝʪʩʷ ʵʪʦ ʜʝʣʘʪʴ) ʅʆɺʆɽ 

ʂɸʏɽʉʊɺʆ. ʊʦ ʞʝ ʧʨʦʠʩʭʦʜʠʪ ʠ ʚ ʨʝʘʣʴʥʦʡ ʥʘʫʢʝ, ʛʜʝ ʧʨʦʨʳʚʳ ʩʦʚʝʨʰʘʶʪʩʷ, 

ʢʦʛʜʘ ʚʦʟʥʠʢʘʶʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʥʘʫʯʥʳʝ ʠʜʝʠ. ʊʘʢʠʝ, ʢ ʧʨʠʤʝʨʫ, ʢʘʢ 

ʠʜʝʷ ʧʦʩʪʦʷʥʩʪʚʘ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʠʣʠ ʠʜʝʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪʘʨʥʦʡ 

ʯʘʩʪʠʮʳ ʢʘʢ ʦʜʥʦʤʝʨʥʦʡ ʩʪʨʫʥʳ. 

ɺ ʥʘʰʝʡ ʩ ɻʝʥʨʠʭʦʤ ʉʘʫʣʦʚʠʯʝʤ ʰʢʘʣʝ çʌʘʥʪʘʟʠʷ-2è ʪʘʢʠʝ ʠʜʝʠ 

ʦʮʝʥʠʚʘʶʪʩʷ ʧʦ ʢʨʠʪʝʨʠʶ çʥʦʚʠʟʥʘè ʚʳʩʰʠʤ ʙʘʣʣʦʤ 4. ʅʦ ʠ ʙʘʣʣʳ 2 ʠ 3 

ʜʘʶʪʩʷ ʠʜʝʷʤ, ʛʜʝ ʥʦʚʦʝ ʢʘʯʝʩʪʚʦ ʧʨʠʩʫʪʩʪʚʫʝʪ, ʭʦʪʷ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ. 

ɹʘʣʣʦʤ 1 ʦʮʝʥʠʚʘʝʪʩʷ ʥʦʚʠʟʥʘ ʅʌ ʠʜʝʠ, ʝʩʣʠ ʵʪʘ ʠʜʝʷ ʥʠʢʘʢ ʥʝ ʠʟʤʝʥʷʝʪ ʫʞʝ 

ʠʟʚʝʩʪʥʳʡ ʧʨʦʪʦʪʠʧ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ ï ʵʪʦ ʥʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ, ʘ 

ʧʦʧʫʣʷʨʠʟʘʪʦʨʩʢʘʷ ʠʜʝʷ.  

ʅʘʩʢʦʣʴʢʦ ʜʘʣʝʢʦ ʚ ʩʚʦʠʭ ʠʜʝʷʭ ʤʦʞʝʪ ʜʦʡʪʠ ʘʚʪʦʨ, ʧʠʰʫʱʠʡ ʞʝʩʪʢʫʶ 

ʥʘʫʯʥʫʶ ʬʘʥʪʘʩʪʠʢʫ? ʂʘʢʠʤ ʥʦʚʳʤ ʢʘʯʝʩʪʚʦʤ ʜʦʣʞʥʘ (ʠʣʠ ʤʦʞʝʪ) ʦʙʣʘʜʘʪʴ 

ʠʜʝʷ, ʦʮʝʥʠʚʘʝʤʘʷ ʧʦ ʢʨʠʪʝʨʠʶ ʥʦʚʠʟʥʳ ʙʘʣʣʦʤ 4? ʄʦʞʥʦ ʣʠ ʩʦʛʣʘʩʠʪʴʩʷ ʩ 

ʪʝʟʠʩʦʤ ɸʥʪʦʥʘ ʇʝʨʚʫʰʠʥʘ, ʯʪʦ çʅʅʌ ʩʧʦʩʦʙʥʘ ʤʦʜʝʣʠʨʦʚʘʪʴ 

ñʬʠʢʮʠʦʥʘʣʴʥʳʝò ʧʦʟʥʘʚʘʝʤʳʝ ʤʠʨʳ ʩ ʪʝʤ ʦʛʨʘʥʠʯʝʥʠʝʤ, ʯʪʦ ʠʭ ʟʘʢʦʥʳ ʥʝ 

ʚʩʪʫʧʘʶʪ ʚ ʥʝʧʨʠʤʠʨʠʤʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩ ʪʝʤʠ, ʢʦʪʦʨʳʝ ʥʘʤ ʠʟʚʝʩʪʥʳ ʚ 

ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪè? çʄʘʰʠʥʫ ʚʨʝʤʝʥʠè ɻʝʨʙʝʨʪʘ ʋʵʣʣʩʘ ʯʘʩʪʦ ʦʪʥʦʩʷʪ ʢ 

ʩʦʮʠʘʣʴʥʦʡ ʬʘʥʪʘʩʪʠʢʝ, ʥʦ ʪʦʛʜʘ ʢ ʩʦʮʠʘʣʴʥʦʡ ʬʘʥʪʘʩʪʠʢʝ ʥʫʞʥʦ ʦʪʥʝʩʪʠ ʚʩʝ 

ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʥʘʫʯʥʦ-ʬʘʥʪʘʩʪʠʯʝʩʢʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʘʥʛʣʠʡʩʢʦʛʦ ʧʠʩʘʪʝʣʷ, 

ʧʦʩʢʦʣʴʢʫ ʚ ʣʶʙʦʤ ʠʟ ʩʚʦʠʭ ʨʦʤʘʥʦʚ ʦʥ ʠʩʩʣʝʜʫʝʪ ʩʦʮʠʘʣʴʥʳʝ ʩʣʝʜʩʪʚʠʷ 

ʩʫʛʫʙʦ ʅɸʋʏʅʆ-ʌɸʅʊɸʉʊʀʏɽʉʂʀʍ ʠʜʝʡ. ʀʜʝʷ ʤʘʰʠʥʳ ʚʨʝʤʝʥʠ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʪʦʤʫ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ ʠʟʚʝʩʪʥʦ ʦ ʧʨʠʨʦʜʝ 

ʚʨʝʤʝʥʠ. ʆʜʥʘʢʦ, ʚ 1895 ʛʦʜʫ, ʢʦʛʜʘ ʋʵʣʣʩ ʦʧʫʙʣʠʢʦʚʘʣ ʩʚʦʡ ʨʦʤʘʥ, ʠʜʝʷ 

ʚʨʝʤʝʥʠ ʢʘʢ ʯʝʪʚʝʨʪʦʛʦ ʠʟʤʝʨʝʥʠʷ (ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦ ʵʪʦʤʫ ʠʟʤʝʨʝʥʠʶ 

ʧʝʨʝʤʝʱʘʪʴʩʷ) ʙʳʣʘ ʠʜʝʝʡ ʚʧʦʣʥʝ ʥʘʫʯʥʦʡ, ʠ ʫʩʣʳʰʘʣ ʧʠʩʘʪʝʣʴ ʦ ʥʝʡ ʥʘ 

ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʦʡ ʣʝʢʮʠʠ. ɸʣʭʠʤʠʷ, ʢʘʢ ʩʝʡʯʘʩ ʠʟʚʝʩʪʥʦ, ï ʣʞʝʥʘʫʢʘ, ʥʦ 

ʧʦʚʝʩʪʴ ɸʨʪʫʨʘ ʂʦʥʘʥ ɼʦʡʣʘ çʆʪʢʨʳʪʠʝ ʈʘʣʬʟʘ ʍʦʫè (1891), ʦ ʢʦʪʦʨʦʡ ʷ ʫʞʝ 

ʛʦʚʦʨʠʣ, ʚ ʛʦʜ ʝʝ ʦʧʫʙʣʠʢʦʚʘʥʠʷ ʤʦʛʣʘ ʙʳ ʙʳʪʴ ʥʘʟʚʘʥʘ ʧʨʦʠʟʚʝʜʝʥʠʝʤ 

ʞʝʩʪʢʦʡ ʥʘʫʯʥʦʡ ʬʘʥʪʘʩʪʠʢʠ, ʝʩʣʠ ʙʳ ʪʘʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚ ʪʦ ʚʨʝʤʷ 

ʩʫʱʝʩʪʚʦʚʘʣʦ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʜʝʷ ɼʞʦʥʘ ʂʵʤʧʙʝʣʣʘ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ 

ʛʠʧʝʨʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʤʛʥʦʚʝʥʥʦ ʧʝʨʝʤʝʩʪʠʪʴʩʷ ʠʟ ʦʜʥʦʡ ʪʦʯʢʠ 

ɺʩʝʣʝʥʥʦʡ ʚ ʣʶʙʫʶ ʜʨʫʛʫʶ ʥʘ ʤʦʤʝʥʪ ʦʧʫʙʣʠʢʦʚʘʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʧʨʦʪʠʚʦʨʝʯʠʣʘ ʪʦʛʜʘʰʥʠʤ ʥʘʫʯʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ. ʉʝʡʯʘʩ ʵʪʦ ʫʞʝ ʥʝ ʩʪʦʣʴ 
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ʦʯʝʚʠʜʥʦ ï ʦʧʠʩʘʥʳ, ʥʘʧʨʠʤʝʨ, çʢʨʦʪʦʚʳʝ ʥʦʨʳè, ʧʝʨʝʤʝʱʝʥʠʝ ʩʢʚʦʟʴ ʢʦʪʦʨʳʝ 

ʪʨʝʙʫʝʪ, ʩʦʛʣʘʩʥʦ ʪʝʦʨʠʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʢʦʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. ʅʦ 

ʇʈʀʅʎʀʇʀɸʃʔʅʆɻʆ ʧʨʦʪʠʚʦʨʝʯʠʷ ʫʞʝ ʥʝʪ. 

ɼʨʫʛʦʡ ʧʨʠʤʝʨ. ʌʘʥʪʘʩʪʠʯʝʩʢʠʡ ʨʦʤʘʥ ʦ ʜʘʣʝʢʦʤ ʙʫʜʫʱʝʤ, ʛʜʝ ʢ ʟʚʝʟʜʘʤ 

ʣʝʪʘʶʪ ʥʘ ʘʪʦʤʥʳʭ ʟʚʝʟʜʦʣʝʪʘʭ, ʥʝ ʚʩʪʫʧʘʝʪ ʚ ʥʝʧʨʠʤʠʨʠʤʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩ 

ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʦʡ, ʘ ʨʘʩʩʢʘʟ ɻʝʥʨʠʭʘ ɸʣʴʪʦʚʘ çʇʦʣʠʛʦʥ ñɿʚʝʟʜʥʘʷ ʨʝʢʘòè, - 

ʚʩʪʫʧʘʝʪ. ʅʌ ʠʜʝʷ ʨʘʩʩʢʘʟʘ: ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚʦ ʚʟʨʳʚʥʳʭ ʧʨʦʮʝʩʩʘʭ ʤʦʞʝʪ 

ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʝʚʳʰʘʪʴ 300 ʪʳʩʷʯ ʢʤ/ʩ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʨʘʩʩʢʘʟ ɻ. ɸʣʴʪʦʚʘ ʜʣʷ 

ʅʅʌ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʙʦʣʝʝ ʚʘʞʥʳʤ ʠ ʠʥʪʝʨʝʩʥʳʤ, ʥʝʞʝʣʠ ʤʥʦʛʠʝ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʦ ʧʦʣʝʪʘʭ çʦʙʳʯʥʳʭè ʟʚʝʟʜʦʣʝʪʦʚ. ʈʘʩʩʢʘʟ ʧʨʦʪʠʚʦʨʝʯʠʪ ʙʫʢʚʝ 

ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ, ʥʦ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ɼʋʍʋ ʥʘʫʢʠ, ʥʘʫʯʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ. 

ʈʘʩʩʢʘʟ ʥʘʫʯʝʥ ʜʘʞʝ ʧʦ ʬʦʨʤʘʣʴʥʳʤ ʢʨʠʪʝʨʠʷʤ ʇʦʧʧʝʨʘ: ʅʌ ʠʜʝʶ ʨʘʩʩʢʘʟʘ 

ʤʦʞʥʦ ʦʧʨʦʚʝʨʛʥʫʪʴ (ʠ ʵʪʦ ʥʝ ʧʨʦʙʣʝʤʘ) ʠ ʧʨʦʚʝʨʠʪʴ (ʯʝʤ ʠ ʟʘʥʠʤʘʝʪʩʷ ʛʝʨʦʡ 

ʨʘʩʩʢʘʟʘ).  

 

Bushuev A.B. Rapid Innovation by the Theory of Catastrophes and 

TRIZ  

Abstract: The transition of the production and economic system from the old to 

the new S-curve as a mathematical cusp catastrophe. The connection between 

the internal and external control parameters of the catastrophe with the objects 

of technical contradiction is established: the tool and the product, as well as the 

X-element and the ideal final result. A jump in innovation has been considered 

in detail on the examples of the transport system and the manufacturing 

company. 

Keywords: innovation jump; mathematical catastrophe; TRIZ 

ɹʫʰʫʝʚ ɸ.ɹ. ʉʢʦʨʦʩʪʥʘʷ ʠʥʥʦʚʘʮʠʷ ʚ ʨʘʤʢʘʭ ʪʝʦʨʠʠ ʢʘʪʘʩʪʨʦʬ ʠ 

ʊʈʀɿ 

ɸʥʥʦʪʘʮʠʷ: ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʝʨʝʭʦʜ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʩʦ ʩʪʘʨʦʡ ʥʘ ʥʦʚʳʝ S-ʢʨʠʚʳʝ ʨʘʟʚʠʪʠʷ ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʢʘʪʘʩʪʨʦʬʘ ʪʠʧʘ ʩʙʦʨʢʠ. ʋʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʥʝʰʥʝʛʦ 

ʫʧʨʘʚʣʷʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʘʪʘʩʪʨʦʬʳ ʩ ʦʙʲʝʢʪʘʤʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʦʪʠʚʦʨʝʯʠʷ: ʠʥʩʪʨʫʤʝʥʪʦʤ ʠ ʠʟʜʝʣʠʝʤ, ʘ ʪʘʢʞʝ ʩ ʍ-ʵʣʝʤʝʥʪʦʤ ʠ 

ʠʜʝʘʣʴʥʳʤ ʢʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ. ʇʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥ ʩʢʘʯʦʢ 

ʠʥʥʦʚʘʮʠʠ ʥʘ ʧʨʠʤʝʨʘʭ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʬʠʨʤʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʢʘʯʦʢ ʠʥʥʦʚʘʮʠʠ; ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʘʪʘʩʪʨʦʬʘ; ʊʈʀɿ 
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ɺʚʝʜʝʥʠʝ 

ʇʦʜ ʩʢʦʨʦʩʪʥʦʡ ʠʥʥʦʚʘʮʠʝʡ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʨʝʟʢʠʡ ʩʢʘʯʦʢ ʚ ʠʟʤʝʥʝʥʠʠ 

ʩʚʦʡʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ [1], ʯʪʦ 

ʧʨʦʮʝʩʩ ʵʚʦʣʶʮʠʠ ʩʠʩʪʝʤʳ ʦʪʨʘʞʘʝʪʩʷ S-ʦʙʨʘʟʥʦʡ ʢʨʠʚʦʡ ʨʘʟʚʠʪʠʷ (ʨʠʩ.1). 

 

ʈʠʩʫʥʦʢ 1. ʂʘʪʘʩʪʨʦʬʘ ʥʘ S-ʢʨʠʚʦʡ 

ʄʦʜʝʣʴ ʧʝʨʝʭʦʜ ʦʪ ʩʪʘʨʦʡ ʩʠʩʪʝʤʳ ʢ ʥʦʚʦʡ, ʪ.ʝ. ʠʥʥʦʚʘʮʠʶ, ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʢʘʪʘʩʪʨʦʬʫ, ʭʘʨʘʢʪʝʨʥʫʶ ʜʣʷ ʢʦʥʮʘ 

ʪʨʝʪʴʝʛʦ ʵʪʘʧʘ S-ʢʨʠʚʦʡ. ʆʨʛʘʥʠʟʘʮʠʶ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʘʪʘʩʪʨʦʬʝ (ʠʣʠ 

ʜʚʠʞʝʥʠʝ ʧʦ ʚʝʪʚʠ 3), ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ  ʩʠʩʪʝʤʳ, ʙʠʟʥʝʩʘ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ,  ʧʨʦʜʫʢʮʠʠ ʠ ʪ.ʧ. ʅʦ ʝʩʣʠ ʢʘʪʘʩʪʨʦʬʘ ʥʝʠʟʙʝʞʥʘ, 

ʪʦ ʚʳʙʠʨʘʝʪʩʷ ʩʪʨʘʪʝʛʠʷ ʦʚʣʘʜʝʥʠʷ ʢʘʪʘʩʪʨʦʬʦʡ ʧʫʪʝʤ ʧʝʨʝʭʦʜʘ ʢ ʥʦʚʦʤʫ ʜʝʣʫ, 

ʥʦʚʳʤ ʧʨʦʮʝʩʩʘʤ, ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʪ.ʧ. (ʜʚʠʞʝʥʠʝ ʧʦ ʚʝʪʚʠ 1-2) ʩ ʮʝʣʴʶ  

ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʛʦ ʩʚʦʡʩʪʚʘ ʩʠʩʪʝʤʳ, ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʶʱʝʛʦ ʩʪʘʨʦʝ 

ʩʚʦʡʩʪʚʦ.  

 ɺʧʝʨʚʳʝ ʚ ʊʈʀɿ  ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʪʝʦʨʠʠ ʢʘʪʘʩʪʨʦʬ ʙʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ ʚ  ʜʦʢʣʘʜʝ  ɸ.ɺ.ɻʠʪʠʥʘ [2], ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ ʨʘʙʦʪʳ 

ʠʟʦʙʨʝʪʘʪʝʣʷ. ɼʚʠʞʝʥʠʝ ʤʳʩʣʠ ʠʟʦʙʨʝʪʘʪʝʣʷ ʫʧʦʜʦʙʣʷʝʪʩʷ ʜʚʠʞʝʥʠʶ ʰʘʨʠʢʘ ʚ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʷʤʝ, ʛʣʫʙʠʥʘ ʢʦʪʦʨʦʡ ʟʘʜʘʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʝʡ V(x) 

ʢʘʪʘʩʪʨʦʬʳ ʪʠʧʘ çʩʙʦʨʢʠ 

                           ὠὼ πȟςυ ὼ πȟυὥὼ ὦὼ                                            (1) 

ʛʜʝ  ʭ ï ʢʦʦʨʜʠʥʘʪʘ ʢʘʪʘʩʪʨʦʬʳ, ʟʘ ʢʦʪʦʨʫʶ ʚʳʙʨʘʥʘ ʠʜʝʘʣʴʥʦʩʪʴ 

ʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, a ʠ b ï ʫʧʨʘʚʣʷʶʱʠʝ ʧʘʨʘʤʝʪʨʳ, ʧʨʠʯʸʤ a ï 

ʘʙʩʪʨʘʢʪʥʦʩʪʴ ʟʘʜʘʯʠ, b ï ʚʨʝʤʷ. ʂʨʠʚʘʷ, ʟʘʜʘʥʥʘʷ ʫʨʘʚʥʝʥʠʝʤ (1), ʧʨʠ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʦʚ a ʠ b ʠʤʝʝʪ ʜʚʝ ʚʧʘʜʠʥʳ ʠ ʭʦʣʤ ʤʝʞʜʫ 

ʥʠʤʠ (ʨʠʩ.2). ʃʝʚʘʷ ʚʧʘʜʠʥʘ ʦʧʨʝʜʝʣʷʝʪ ʧʦʣʦʞʝʥʠʝ ʧʨʦʪʦʪʠʧʘ, ʠ ʤʳʩʣʠ 

(ʰʘʨʠʢʫ) ʠʟʦʙʨʝʪʘʪʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʜʦʣʝʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʙʘʨʴʝʨ ʭʦʣʤʘ, 

ʯʪʦʙʳ ʧʦʧʘʩʪʴ ʚ ʧʨʘʚʫʶ ʚʧʘʜʠʥʫ ï ʧʦʣʦʞʝʥʠʝ ʥʦʚʦʛʦ ʨʝʰʝʥʠʷ.  

ʊʨʫʜʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʠ ʟʘʢʣʶʯʝʥʘ ʚ ʦʪʩʫʪʩʪʚʠʠ ʯʠʩʣʝʥʥʳʭ 

ʟʥʘʯʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʠʟʤʝʨʷʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʬʫʥʢʮʠʷ, ʠʜʝʘʣʴʥʦʩʪʴ 

ʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʘʙʩʪʨʘʢʪʥʦʩʪʴ ʟʘʜʘʯʠ. ʕʪʘ ʪʨʫʜʥʦʩʪʴ ʧʨʝʦʜʦʣʝʥʘ ʚ 

ʨʘʙʦʪʝ [3], ʚ ʢʦʪʦʨʦʡ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʤʦʜʝʣʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 
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ʧʨʦʪʠʚʦʨʝʯʠʷ  ʚʟʷʪʳ ʠʟ ʢʦʥʢʨʝʪʥʦʡ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʦʡ ʟʘʜʘʯʠ, ʨʝʰʘʝʤʦʡ ʧʦ 

ɸʈʀɿʫ. ɺ ʯʘʩʪʥʦʩʪʠ, ʢʦʦʨʜʠʥʘʪʦʡ ʢʘʪʘʩʪʨʦʬʳ ʚʳʙʨʘʥʦ ʩʦʩʪʦʷʥʠʝ ʠʟʜʝʣʠʷ, 

ʫʧʨʘʚʣʷʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʦʪʨʘʞʘʶʪ ʚʣʠʷʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʍ-ʵʣʝʤʝʥʪʘ, ʘ 

ʥʝʞʝʣʘʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʝʡ. 

ʂʘʪʘʩʪʨʦʬʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʨʘʩʩʤʦʪʨʝʥʠʷ S-ʢʨʠʚʫʶ (ʨʠʩ.1) ʦʪʨʘʟʠʤ ʩʚʝʨʭʫ ʚʥʠʟ ʠ 

ʧʦʣʫʯʠʤ ʛʨʘʬʠʢ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʠ V(x) ʜʣʷ ʠʟʜʝʨʞʝʢ (ʨʠʩ.2 ʘ). 

 

ʈʠʩʫʥʦʢ 2. ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʠ  ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ 

ɻʨʘʬʠʢ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʠʣʠ ʠʟʜʝʨʞʝʢ  ʟʘʚʠʩʠʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʪ 

ʢʦʦʨʜʠʥʘʪʳ ʢʘʪʘʩʪʨʦʬʳ, ʦʪʢʣʘʜʳʚʘʝʤʦʡ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ, ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ, ʵʪʦ ʚʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ. ʇʨʠ ʤʝʥʴʰʝʤ ʚʳʧʫʩʢʝ ʬʠʨʤʘ (ʰʘʨʠʢ) ʨʘʙʦʪʘʝʪ 

ʫʩʪʦʡʯʠʚʦ ʠ ʥʘʭʦʜʠʪʩʷ   ʚ ʣʝʚʦʡ ʷʤʢʝ. ʊʘʢ ʢʘʢ ʠʤʝʝʪʩʷ ʙʦʣʝʝ ʚʳʛʦʜʥʦʝ, 

ʫʩʪʦʡʯʠʚʦʝ ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ ʩ ʤʝʥʴʰʠʤʠ ʠʟʜʝʨʞʢʘʤʠ (ʧʨʘʚʘʷ ʷʤʢʘ), ʪʦ 

ʧʨʦʮʝʩʩ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʡ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʦʚʳʰʝʥʠʝ ʚʳʧʫʩʢʘ ʠ 

ʧʝʨʝʭʦʜ ʬʠʨʤʳ ʚ ʧʨʘʚʫʶ ʷʤʢʫ. ʕʪʦʪ ʧʝʨʝʭʦʜ ʤʦʞʥʦ ʥʘʟʚʘʪʴ çʭʦʨʦʰʝʡè 

ʢʘʪʘʩʪʨʦʬʦʡ, ʠ ʝʝ ʥʘʜʦ ʭʦʨʦʰʦ ʦʨʛʘʥʠʟʦʚʘʪʴ, ʧʨʝʦʜʦʣʝʚ ʭʦʣʤ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ. 

ɸʥʘʣʦʛʠʯʥʦ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠ ñʧʣʦʭʫʶò ʢʘʪʘʩʪʨʦʬʫ, ʢʦʛʜʘ ʬʠʨʤʘ, 

ʩʥʠʞʘʷ ʚʳʧʫʩʢ, ʧʝʨʝʭʦʜʠʪ ʠʟ ʧʨʘʚʦʡ  ʫʩʪʦʡʯʠʚʦʡ ʷʤʢʠ ʚ ʣʝʚʫʶ, ʪʦʞʝ 

ʫʩʪʦʡʯʠʚʫʶ ʷʤʢʫ (ʨʠʩ.2ʙ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʢʘʯʝʩʪʚʝ ʧʦʪʝʥʮʠʘʣʘ  ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʣʠʯʠʥʫ ʧʨʠʙʳʣʠ. ɽʩʪʝʩʪʚʝʥʥʦ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ 

ʷʚʣʷʝʪʩʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʢʘʪʘʩʪʨʦʬʝ.  

ʏʪʦʙʳ ʦʨʛʘʥʠʟʦʚʘʪʴ çʭʦʨʦʰʫʶè  ʢʘʪʘʩʪʨʦʬʫ, ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ  

ʢʦʥʬʠʛʫʨʘʮʠʶ ʛʨʘʬʠʢʘ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʠ. ɺʠʜ ʛʨʘʬʠʢʘ ʟʘʚʠʩʠʪ ʦʪ 

ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʙʦʪʫ ʬʠʨʤʳ ʠʣʠ ʫʧʨʘʚʣʷʶʱʠʭ 

ʧʘʨʘʤʝʪʨʘʤ. ʆʥʠ ʤʦʛʫʪ ʦʪʨʘʞʘʪʴ ʚʣʠʷʥʠʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ: ʩʪʦʠʤʦʩʪʴ ʩʳʨʴʷ, 

ʥʘʣʦʛʠ, ʜʝʡʩʪʚʠʷ ʢʦʥʢʫʨʝʥʪʦʚ ʠ ʪ.ʜ., ʘ ʪʘʢʞʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʩʦʙʩʪʚʝʥʥʳʝ 

ʨʝʰʝʥʠʷ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʬʠʨʤʦʡ, ʥʘʧʨʠʤʝʨ, ʨʘʟʤʝʨ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʘʩʰʠʨʝʥʠʝ 

ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ, ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʦʡ ʪʝʭʥʠʢʠ, ʧʝʨʝʩʪʨʦʡʢʫ 

ʩʪʨʫʢʪʫʨʳ, ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ  ʠ ʪ.ʧ.   

ɺ ʪʝʦʨʠʠ ʢʘʪʘʩʪʨʦʬ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ  ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʥʷʪʳʭ ʢ 

ʨʘʩʩʤʦʪʨʝʥʠʶ ʫʧʨʘʚʣʷʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘʚʠʩʠʪ ʢʦʣʠʯʝʩʪʚʦ ʫʩʪʦʡʯʠʚʳʭ ʷʤʦʢ 

ʠ ʨʘʟʜʝʣʷʶʱʠʭ ʠʭ ʥʝʫʩʪʦʡʯʠʚʳʭ ʭʦʣʤʦʚ ʚ ʛʨʘʬʠʢʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʠ. 
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ʇʦʵʪʦʤʫ ʠ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʪʘʥʜʘʨʪʥʳʭ ʛʨʘʬʠʢʦʚ (ʠʣʠ ʢʘʥʦʥʠʯʝʩʢʠʭ 

ʢʘʪʘʩʪʨʦʬ), ʦʪʣʠʯʘʶʱʠʭʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʢʦʣʠʯʝʩʪʚʦʤ ʷʤʦʢ ʠ ʭʦʣʤʦʚ.  

ɼʣʷ ʢʘʥʦʥʠʯʝʩʢʦʡ ʢʘʪʘʩʪʨʦʬʳ ʪʠʧʘ ñʩʙʦʨʢʠò ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʬʫʥʢʮʠʷ (1) ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʡ ʫʧʨʘʚʣʷʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ a ʠ b ʠʤʝʝʪ ʚʩʝʛʦ ʜʚʘ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʚʠʜʘ ʛʨʘʬʠʢʦʚ: ʧʨʠ ʦʜʥʠʭ ʥʘʙʦʨʘʭ a ʠ b ʛʨʘʬʠʢ 

ʠʤʝʝʪ ʜʚʝ ʫʩʪʦʡʯʠʚʳʭ ʷʤʢʠ ʠ ʨʘʟʜʝʣʷʶʱʠʡ ʠʭ ʭʦʣʤ ʥʝʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ 

(ʨʠʩ2), ʘ ʧʨʠ ʜʨʫʛʠʭ ʥʘʙʦʨʘʭ ʛʨʘʬʠʢ ʠʤʝʝʪ ʚʩʝʛʦ ʦʜʥʫ ʷʤʢʫ ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ. 

ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʢʨʠʪʠʯʝʩʢʠʡ ʥʘʙʦʨ ʟʥʘʯʝʥʠʡ ʫʧʨʘʚʣʷʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʠ 

̋̏̓̏̑̏̍ ʦʜʠʥ ʚʠʜ ʛʨʘʬʠʢʘ ʩʤʝʥʷʝʪʩʷ ʜʨʫʛʠʤ. ʉʦʙʩʪʚʝʥʥʦ, ʵʪʦ ʠ ʝʩʪʴ ʤʦʤʝʥʪ 

ʢʘʪʘʩʪʨʦʬʳ. 

ɺʥʫʪʨʠ ʢʘʞʜʦʛʦ ʠʟ ʜʚʫʭ ʚʠʜʦʚ ʛʨʘʬʠʢʦʚ ʧʨʠ ʠʟʤʝʥʝʥʠʠ a ʠ b ʤʦʞʝʪ 

ʤʝʥʷʪʴʩʷ ʥʘʢʣʦʥ ʚʝʪʚʝʡ, ʚʝʣʠʯʠʥʘ ʧʨʦʚʘʣʘ ʷʤʦʢ (ʷʤʢʠ), ʧʦʜʲʝʤ ʭʦʣʤʘ, 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʷʤʢʘʤʠ, ʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʘʥʦʥʠʯʝʩʢʦʡ ʢʘʪʘʩʪʨʦʬʳ ʵʪʦ ʥʝ 

ʪʘʢ ʩʫʱʝʩʪʚʝʥʥʦ. ʄʦʞʥʦ ʦʙʨʘʟʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʦʜʝʣʠ ʪʝʦʨʠʠ ʢʘʪʘʩʪʨʦʬ 

ʦʧʠʩʳʚʘʶʪ ʩʢʝʣʝʪ, çʢʦʩʪʷʢè, ʦʧʨʝʜʝʣʷʝʤʳʡ  ʩʦʩʪʦʷʥʠʷʤʠ ʨʘʚʥʦʚʝʩʠʷ ʩʠʩʪʝʤʳ,  

ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʵʪʠʭ ʩʦʩʪʦʷʥʠʡ, ʘ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʜʚʠʞʝʥʠʷ, ʢʘʢ ʤʫʩʢʫʣʳ, 

çʥʘʚʝʰʠʚʘʶʪʩʷè ʥʘ ʩʢʝʣʝʪ.   ʂʦʥʝʯʥʦ, ʪʘʢʠʝ ʫʧʨʦʱʝʥʥʳʝ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ 

ʜʝʣʘʪʴ ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ, ʥʦ ʠʥʦʛʜʘ ʠ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ. 

ʇʨʠʤʝʨ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʢʘʪʘʩʪʨʦʬʳ 

ɼʦʧʫʩʪʠʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʤʦʜʝʣʴ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʘ ʥʘ ʘʚʪʦʤʦʙʠʣʝ, 

ʠʩʧʦʣʴʟʫʷ ʪʝʦʨʠʶ ʢʘʪʘʩʪʨʦʬ.   

ɺ ʢʘʯʝʩʪʚʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʦʙʳʯʥʦ ʚʳʙʠʨʘʝʪʩʷ ʪʘ ʚʝʣʠʯʠʥʘ, 

ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʢʘʯʝʩʪʚʦ ʧʨʦʮʝʩʩʘ ʠ ʜʦʣʞʥʘ ʧʨʠʥʠʤʘʪʴ ʤʠʥʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʘ ʟʘ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʬʫʥʢʮʠʶ 

ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʚʨʝʤʷ ʧʝʨʝʚʦʟʢʠ. ʏʝʤ ʤʝʥʴʰʝ ʵʪʦ ʚʨʝʤʷ, ʪʝʤ ʚʳʰʝ ʢʘʯʝʩʪʚʦ 

ʧʝʨʝʚʦʟʢʠ (ʘ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʠ ʟʘʪʨʘʪʳ). ʂʩʪʘʪʠ, ʥʘʟʚʘʥʠʝ ñʧʦʪʝʥʮʠʘʣʴʥʘʷ 

ʬʫʥʢʮʠʷò ʧʨʠʰʣʦ ʠʟ ʬʠʟʠʢʠ, ʪʘʢ ʢʘʢ ʧʨʝʜʦʩʪʘʚʣʝʥʥʘʷ ʩʘʤʦʡ ʩʝʙʝ ʬʠʟʠʯʝʩʢʘʷ 

ʩʠʩʪʝʤʘ ʩʪʨʝʤʠʪʩʷ ʟʘʥʷʪʴ ʧʦʣʦʞʝʥʠʝ ʤʠʥʠʤʫʤʘ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʠʣʠ 

ʤʠʥʠʤʫʤʘ ʟʘʪʨʘʪ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʟʘ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʬʫʥʢʮʠʶ ʠ ʚʳʙʠʨʘʶʪʩʷ  ʠʟʜʝʨʞʢʠ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʥʦʨʤʘʣʴʥʦ ʨʘʙʦʪʘʶʱʘʷ ʬʠʨʤʘ ʩʪʘʨʘʝʪʩʷ ʠʭ ʫʤʝʥʴʰʠʪʴ. 

ʄʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʬʫʥʢʮʠʶ, ʵʪʦ 

ʩʢʦʨʦʩʪʴ ʧʦʝʟʜʢʠ, ʚʳʙʨʘʥʥʳʡ ʤʘʨʰʨʫʪ (ʧʨʦʡʜʝʥʥʳʡ ʧʫʪʴ), ʚʦʟʤʦʞʥʳʝ 

ʧʦʣʦʤʢʠ ʠ ʘʚʘʨʠʠ, ʜʦʨʦʞʥʦʝ ʜʚʠʞʝʥʠʝ (ñʧʨʦʙʢʠò ʠ ʦʙʲʝʟʜʳ),  ʧʦʛʦʜʥʳʝ 

ʫʩʣʦʚʠʷ, ʩʦʩʪʦʷʥʠʷ ʜʦʨʦʛ  ʠ ʪ.ʧ.  ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʵʪʠ  ʬʘʢʪʦʨʳ ʪʘʢʞʝ 

ʚʣʠʷʶʪ ʜʨʫʛ ʥʘ ʜʨʫʛʘ: ʦʪ ʩʦʩʪʦʷʥʠʷ ʜʦʨʦʛʠ  ʟʘʚʠʩʷʪ ʧʦʣʦʤʢʠ ʠ ʩʢʦʨʦʩʪʴ,  ʦʪ 

ʦʢʨʫʞʘʶʱʝʛʦ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʟʘʚʠʩʠʪ ʤʘʨʰʨʫʪ ʠ ʩʢʦʨʦʩʪʴ (ʠ ʥʘʦʙʦʨʦʪ), 

ʜʦʨʦʞʥʦʝ ʜʚʠʞʝʥʠʝ ʚʣʠʷʝʪ ʥʘ ʧʦʛʦʜʫ (ʚʳʭʣʦʧʳ),  ʠ ʪ.ʧ. ʏʝʤ ʪʦʯʥʝʝ ʭʦʪʠʤ 
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ʧʦʣʫʯʠʪʴ ʤʦʜʝʣʴ, ʪʝʤ ʙʦʣʴʰʝ ʬʘʢʪʦʨʦʚ ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʠʧʳ ʢʘʪʘʩʪʨʦʬ, ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ  ñʩʙʦʨʢʦʡò.  

ɼʣʷ ʩʙʦʨʢʠ ʞʝ ʥʫʞʥʦ ʚʩʝʛʦ 3 ʬʘʢʪʦʨʘ.  ʆʜʠʥ ʠʟ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʚʳʙʠʨʘʝʤ ʚ 

ʢʘʯʝʩʪʚʝ  ʢʦʦʨʜʠʥʘʪʳ ʢʘʪʘʩʪʨʦʬʳ, ʘ ʠʤʝʥʥʦ ʪʦʪ, ʚʣʠʷʥʠʝ ʢʦʪʦʨʦʛʦ ʥʘ ʢʦʥʝʯʥʳʡ 

ʨʝʟʫʣʴʪʘʪ ʤʳ ʭʦʪʠʤ ʠʩʩʣʝʜʦʚʘʪʴ ʚ  ʤʦʜʝʣʠ.  ɼʦʧʫʩʪʠʤ, ʤʳ ʭʦʪʠʤ ʫʩʪʘʥʦʚʠʪʴ, 

ʢʘʢ ʚʣʠʷʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʘʚʘʨʠʡ ʥʘ ʩʨʦʢʠ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ. ʊʦʛʜʘ ʢʦʦʨʜʠʥʘʪʦʡ 

ʚʳʙʠʨʘʝʤ ʚʝʨʦʷʪʥʦʩʪʴ ʘʚʘʨʠʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʦʪ 0 ʜʦ 1.  

ʊʝʧʝʨʴ ʥʘʜʦ ʚʳʙʨʘʪʴ ʜʚʘ ʫʧʨʘʚʣʷʶʱʠʭ ʧʘʨʘʤʝʪʨʘ ʠʟ ʪʝʭ ʬʘʢʪʦʨʦʚ, 

ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʢʦʦʨʜʠʥʘʪʫ ʢʘʪʘʩʪʨʦʬʳ, ʪ.ʝ. ʥʘ ʚʝʨʦʷʪʥʦʩʪʴ ʘʚʘʨʠʠ.  

 ɿʜʝʩʴ ʤʦʞʥʦ ʪʦʣʴʢʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ  ʩʣʝʜʫʶʱʠʡ ʧʦʜʭʦʜ.  

 ʆʜʠʥ ʫʧʨʘʚʣʷʶʱʠʡ ʧʘʨʘʤʝʪʨ  ʞʝʣʘʪʝʣʴʥʦ ʚʳʙʠʨʘʪʴ ʚʥʫʪʨʝʥʥʠʤ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʚʥʫʪʨʝʥʥʠʝ ʩʚʦʡʩʪʚʘ ʧʨʦʮʝʩʩʘ, ʝʛʦ ñʥʘʧʨʷʛò, ʤʦʱʥʦʩʪʴ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʪ.ʧ., ʘ ʜʨʫʛʦʡ  ʫʧʨʘʚʣʷʶʱʠʡ ʧʘʨʘʤʝʪʨ  - ʚʥʝʰʥʠʤ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

 ɼʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʠʤʝʨʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʚʥʫʪʨʝʥʥʠʤ 

ʫʧʨʘʚʣʷʶʱʠʤ ʧʘʨʘʤʝʪʨʦʤ  ʚʳʛʦʜʥʦ ʚʳʙʨʘʪʴ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ - a (ʢʤ/ʯʘʩ), ʘ 

ʚʥʝʰʥʠʤ ʧʘʨʘʤʝʪʨʦʤ - ʚʣʠʷʥʠʝ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʥʘʧʨʠʤʝʨ, ʚʠʜʠʤʦʩʪʴ - b 

(ʤ).  

ɼʘʣʝʝ ʚʳʙʠʨʘʶʪʩʷ ʜʠʘʧʘʟʦʥʳ ʠʟʤʝʥʝʥʠʷ ʫʧʨʘʚʣʷʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʚ 

ʢʦʪʦʨʳʭ ʢʦʦʨʜʠʥʘʪʘ ʢʘʪʘʩʪʨʦʬʳ ʠʟʤʝʥʷʣʘʩʴ ʙʳ ʩʢʘʯʢʦʤ. 

 ɽʩʣʠ ʧʦʩʪʨʦʠʪʴ ʙʠʬʫʨʢʘʮʠʦʥʥʫʶ ʜʠʘʛʨʘʤʤʫ ʟʘʚʠʩʠʤʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʈ 

ʘʚʘʨʠʠ ʦʪ ʚʠʜʠʤʦʩʪʠ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʠ, ʪʦ ʦʥʘ ʙʫʜʝʪ ʠʤʝʪʴ 

ʩʢʘʯʢʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ (ʨʠʩ.3). 

 
ʈʠʩʫʥʦʢ 3. ɹʠʬʫʨʢʘʮʠʦʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ 

 

ɽʩʣʠ ʚʠʜʠʤʦʩʪʴ ʙʦʣʴʰʘʷ (ʪʦʯʢʘ I), ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ  ʘʚʘʨʠʠ ʥʠʟʢʘʷ. 

ʇʦʪʝʥʮʠʘʣʴʥʘʷ  ʬʫʥʢʮʠʷ ʠʤʝʝʪ ʦʜʥʫ ʷʤʢʫ ʧʨʠ ʥʠʟʢʦʤ ʟʥʘʯʝʥʠʠ ʚʝʨʦʷʪʥʦʩʪʠ 
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ʘʚʘʨʠʠ. ʇʦ ʤʝʨʝ ʩʥʠʞʝʥʠʷ ʚʠʜʠʤʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʘʚʘʨʠʠ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʪʝʪ ʜʦ 

ʪʦʯʢʠ G. ɸ ʚʦʪ ʚ ʜʠʘʧʘʟʦʥʝ ʚʠʜʠʤʦʩʪʝʡ ʦʪ G ʜʦ B (ʠʣʠ ʦʪ H ʜʦ C) ʤʦʞʝʪ ʙʳʪʴ 

ʢʘʢ ʥʠʟʢʘʷ, ʪʘʢ ʠ ʚʳʩʦʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʘʚʘʨʠʠ. ʕʪʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʠʞʥʷʷ ʠ 

ʚʝʨʭʥʷʷ ʚʝʪʚʠ ʛʨʘʬʠʢʘ. ʆʙʘ ʵʪʠ ʩʦʩʪʦʷʥʠʷ ʫʩʪʦʡʯʠʚʳ, ʪʘʢ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʘʷ 

ʬʫʥʢʮʠʷ ʠʤʝʝʪ ʫʞʝ ʜʚʝ ʷʤʢʠ, ʨʘʟʜʝʣʝʥʥʳʝ ʥʝʫʩʪʦʡʯʠʚʳʤ ʭʦʣʤʦʤ. ʅʘʭʦʞʜʝʥʠʝ 

ʰʘʨʠʢʘ ʥʘ ʚʝʨʭʫʰʢʝ ʭʦʣʤʘ ʷʚʣʷʝʪʩʷ ʥʝʫʩʪʦʡʯʠʚʳʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʯʢʝ E  

ʩʨʝʜʥʝʡ ʚʝʪʚʠ B-ɽ-H  ʛʨʘʬʠʢʘ. ʇʦʵʪʦʤʫ ʰʘʨʠʢ ʪʘʤ ʥʝ ʟʘʜʝʨʞʠʚʘʝʪʩʷ, ʘ 

ʩʚʘʣʠʚʘʝʪʩʷ ʣʠʙʦ ʚ ʣʝʚʫʶ, ʣʠʙʦ ʚ ʧʨʘʚʫʶ ʷʤʢʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʠ, ʪ.ʝ. 

ʧʝʨʝʩʢʘʢʠʚʘʝʪ ʚ ʪʦʯʢʫ H ʚʝʨʭʥʝʡ ʚʝʪʚʠ A-C-F-H ʚʳʩʦʢʦʡ ʘʚʘʨʠʡʥʦʩʪʠ, ʣʠʙʦ ʚ 

ʪʦʯʢʫ B ʥʠʞʥʝʡ ʚʝʪʚʠ I-G-D-B ʥʠʟʢʦʡ ʘʚʘʨʠʡʥʦʩʪʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʦʪʦʨʘʷ ʧʦʣʦʩʘ ʚʠʜʠʤʦʩʪʠ ʦʪ b1 ʜʦ b2, ʧʨʠ 

ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʚʳʩʦʢʘʷ, ʪʘʢ ʠ ʥʠʟʢʘʷ ʘʚʘʨʠʡʥʦʩʪʴ. ʇʦ 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʠʤʝʥʥʦ ʵʪʫ ʧʦʣʦʩʫ ʠ ʥʘʜʦ ʙʳ ʥʘʟʚʘʪʴ ʢʘʪʘʩʪʨʦʬʦʡ. 

ʂʨʠʪʠʯʝʩʢʘʷ ʧʦʣʦʩʘ b1- b2 ʩʫʱʝʩʪʚʫʝʪ ʧʨʠ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʦʤ ʟʥʘʯʝʥʠʠ 

ʚʪʦʨʦʛʦ ʫʧʨʘʚʣʷʶʱʝʛʦ ʧʘʨʘʤʝʪʨʘ a, ʪ.ʝ. ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ. ɽʩʣʠ ʩʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʠʟʤʝʥʠʪʩʷ, ʪʦ ʢʨʠʪʠʯʝʩʢʘʷ ʧʦʣʦʩʘ ʜʝʬʦʨʤʠʨʫʝʪʩʷ. 

ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ. 

ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʩʢʦʨʦʩʪʠ  ʚʝʨʭʥʷʷ ʚʝʪʚʴ ʚʳʩʦʢʦʡ ʘʚʘʨʠʡʥʦʩʪʠ  ʙʫʜʝʪ 

ʧʦʷʚʣʷʪʴʩʷ ʧʨʠ ʤʝʥʴʰʝʡ ʚʠʜʠʤʦʩʪʠ. ʇʦʵʪʦʤʫ ʪʦʯʢʘ   H ʛʨʘʬʠʢʘ ʜʦʣʞʥʘ 

ʧʝʨʝʤʝʱʘʪʴʩʷ ʚʣʝʚʦ, ʢ ʪʦʯʢʝ F. ʊʦʯʢʘ B ʥʠʞʥʝʡ ʚʝʪʢʠ ʥʠʟʢʦʡ ʘʚʘʨʠʡʥʦʩʪʠ  

ʜʦʣʞʥʘ ʩʤʝʱʘʪʴʩʷ ʚʧʨʘʚʦ, ʢ ʪʦʯʢʝ D, ʧʦʪʦʤʫ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ 

ʥʠʟʢʦʡ ʘʚʘʨʠʡʥʦʩʪʠ ʧʨʠ ʟʘʜʘʥʥʦʡ ʚʠʜʠʤʦʩʪʠ  ʜʦʣʞʥʘ ʫʤʝʥʴʰʘʪʴʩʷ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʫʤʝʥʴʰʝʥʠʝ ʩʢʦʨʦʩʪʠ  ʩʥʠʞʘʝʪ ʢʨʠʪʠʯʝʩʢʫʶ ʧʦʣʦʩʫ ʚʠʜʠʤʦʩʪʠ. 

ʆʙʨʘʟʥʦ ʵʪʫ ʩʠʪʫʘʮʠʶ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʚʳʪʷʛʠʚʘʥʠʝ ʟʠʛʟʘʛʘ  ʛʨʘʬʠʢʘ ʟʘ 

ʝʛʦ ʢʦʥʮʳ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ. ɺ ʧʨʝʜʝʣʝ,  ʧʨʠ  ʥʫʣʝʚʦʡ ʩʢʦʨʦʩʪʠ (a=0), ʢʦʪʦʨʘʷ 

ʥʘʟʳʚʘʝʪʩʷ ʢʨʠʪʠʯʝʩʢʦʡ,  ʟʠʛʟʘʛ ʧʨʦʧʘʜʘʝʪ ʩʦʚʩʝʤ, ʦʩʪʘʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʘ 

ʥʠʞʥʷʷ ʚʝʪʚʴ ʥʠʟʢʦʡ ʚʝʨʦʷʪʥʦʩʪʠ  ʘʚʘʨʠʠ ʠ ʪʦʣʴʢʦ ʦʜʥʘ ʷʤʢʘ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʬʫʥʢʮʠʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʢʘʢ ʤʝʥʷʝʪʩʷ ʚʠʜʠʤʦʩʪʴ b.  ʇʦʵʪʦʤʫ ʧʘʨʘʤʝʪʨ a 

ʥʘʟʳʚʘʝʪʩʷ ʨʘʩʱʝʧʣʷʶʱʠʤ, ʪʘʢ  ʢʘʢ ʝʩʣʠ ʦʥ ʙʦʣʴʰʝ ʩʚʦʝʛʦ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʟʥʘʯʝʥʠʷ, ʪʦ ʛʨʘʬʠʢ ʨʘʩʱʝʧʣʷʝʪʩʷ ʥʘ ʜʚʝ ʚʝʪʚʠ. ɸ ʝʩʣʠ ʦʥ ʤʝʥʴʰʝ 

ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ, ʪʦ ʥʠʢʘʢʦʛʦ ʨʘʩʱʝʧʣʝʥʠʷ ʥʝʪ. ʇʘʨʘʤʝʪʨ b (ʚʠʜʠʤʦʩʪʴ) 

ʥʘʟʳʚʘʝʪʩʷ ʥʦʨʤʘʣʴʥʳʤ, ʧʦʪʦʤʫ, ʯʪʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʨʘʩʱʝʧʣʝʥʠʷ ʠʟʤʝʥʝʥʠʝ b 

ʚʣʠʷʝʪ ʥʘ ʛʨʘʬʠʢ ʥʦʨʤʘʣʴʥʦ: ʙʦʣʴʰʝ ʚʠʜʠʤʦʩʪʴ, ʤʝʥʴʰʝ ʘʚʘʨʠʡʥʦʩʪʴ, ʠ 

ʥʘʦʙʦʨʦʪ. ʅʝʪ ʥʠʢʘʢʠʭ ʜʚʦʡʩʪʚʝʥʥʦʩʪʝʡ, ʟʠʛʟʘʛʦʚ.   

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʢʦʨʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʪʥʦʝ ʷʚʣʝʥʠʝ. ʂʨʠʪʠʯʝʩʢʘʷ 

ʧʦʣʦʩʘ ʨʘʩʰʠʨʷʝʪʩʷ. ʅʘʧʨʠʤʝʨ, ʪʦʯʢʘ H ʜʦʣʞʥʘ ʩʜʚʠʛʘʪʴʩʷ ʚʧʨʘʚʦ, ʪʘʢ ʢʘʢ 

ʚʳʩʦʢʘʷ ʘʚʘʨʠʡʥʦʩʪʴ ʜʦʣʞʥʘ ʥʘʩʪʫʧʘʪʴ ʧʨʠ ʙʦʣʴʰʝʡ ʚʠʜʠʤʦʩʪʠ. ʂʨʘʡʥʠʡ 

ʩʣʫʯʘʡ, ʢʦʛʜʘ ʩʢʦʨʦʩʪʴ ʨʘʚʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʙʫʜʝʤ, ʪʘʢ ʢʘʢ 

ʬʠʟʠʯʝʩʢʠ ʪʘʢʦʡ ʩʢʦʨʦʩʪʠ ʥʝ ʙʳʚʘʝʪ.  
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 ʇʨʠʤʝʨ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ  

ʈʘʩʩʤʦʪʨʠʤ ʨʘʙʦʪʫ ʥʝʢʦʪʦʨʦʡ ʬʠʨʤʳ, ʫ ʢʦʪʦʨʦʡ ʢʦʦʨʜʠʥʘʪʦʡ ʢʘʪʘʩʪʨʦʬʳ 

ʙʫʜʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʙʘʥʢʨʦʪʩʪʚʘ, ʥʦʨʤʘʣʴʥʳʤ ʫʧʨʘʚʣʷʶʱʠʤ ʧʘʨʘʤʝʪʨʦʤ b  

ʙʫʜʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʚʠʜʝʥʠʷ, ʦʮʝʥʢʠ ʢʦʥʲʶʥʢʪʫʨʳ ʨʳʥʢʘ (ʪ.ʝ. ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ), ʘ  ʨʘʩʱʝʧʣʷʶʱʠʤ ʧʘʨʘʤʝʪʨʦʤ ʘ ʙʫʜʝʪ ʪʝʤʧ ʚʣʦʞʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ 

ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʚʥʫʪʨʝʥʥʝʝ ʩʚʦʡʩʪʚʦ) (ʨʠʩ.4) .  

ʇʨʠ ʥʝʢʦʪʦʨʦʤ ʥʝʥʫʣʝʚʦʤ ʪʝʤʧʝ ʚʣʦʞʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ (a>0)  ʠ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʧʨʝʜʚʠʜʝʥʠʶ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʦʯʢʝ I ʛʨʘʬʠʢʘ, ʥʘʰʘ ʬʠʨʤʘ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʦʞʝʥʠʠ ʩʚʝʪʣʦʛʦ ʢʨʫʞʢʘ ʩ ʫʩʪʦʡʯʠʚʦʡ ʥʠʟʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʙʘʥʢʨʦʪʩʪʚʘ pI. ɽʩʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʝʜʚʠʜʝʥʠʶ ʫ ʬʠʨʤʳ ʙʫʜʝʪ ʯʫʪʴ-ʯʫʪʴ 

ʤʝʥʴʰʝ, ʪʦ ʩʚʝʪʣʳʡ ʢʨʫʞʦʢ ʜʦʣʞʝʥ ʟʘʥʷʪʴ ʧʦʣʦʞʝʥʠʝ ʥʘ ʢʨʠʚʦʡ ʯʫʪʴ-ʯʫʪʴ 

ʣʝʚʝʝ ʩʦʩʪʦʷʥʠʷ I. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʙʘʥʢʨʦʪʩʪʚʘ ʯʫʪʴ-ʯʫʪʴ 

ʫʚʝʣʠʯʠʣʘʩʴ, ʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʘʥʢʨʦʪʩʪʚʫ (ʪ.ʝ. ʛʣʫʙʠʥʘ ʷʤʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʚ 

ʢʦʪʦʨʦʡ ʨʘʙʦʪʘʝʪ ʬʠʨʤʘ) ʯʫʪʴ-ʯʫʪʴ ʫʤʝʥʴʰʠʣʘʩʴ. ɽʩʣʠ ʪʝʤʧ ʚʣʦʞʝʥʠʷ 

ʠʥʚʝʩʪʠʮʠʡ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʝʜʚʠʜʝʥʠʶ ʩʦʭʨʘʥʷʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ, ʪʦ ʪʘʢʘʷ 

ʨʘʙʦʪʳ ʬʠʨʤʳ ʪʝʦʨʝʪʠʯʝʩʢʠ ʤʦʞʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʙʝʩʢʦʥʝʯʥʦ ʜʦʣʛʦ. 

ʊʝʧʝʨʴ ʧʦʧʨʦʙʫʝʤ ʚʚʝʩʪʠ ʚ ʥʘʰʫ ʤʦʜʝʣʴ ʚʨʝʤʷ. ɼʣʷ ʵʪʦʛʦ ʧʨʝʜʧʦʣʦʞʠʤ, 

ʯʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʝʜʚʠʜʝʥʠʶ  ʥʘʯʠʥʘʝʪ ʫʤʝʥʴʰʘʪʴʩʷ ʚʦ ʚʨʝʤʝʥʠ. ʊʦʛʜʘ 

ʝʩʪʝʩʪʚʝʥʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʥʘʰ ʩʚʝʪʣʳʡ ʰʘʨʠʢ (ʬʠʨʤʘ) ʙʫʜʝʪ ʪʘʢʞʝ 

ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʢʨʠʚʦʡ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʪʦʯʢʝ G. ɼʚʠʞʝʥʠʝ ʙʫʜʝʪ 

ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʛʣʫʙʠʥʘ ʷʤʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ  ʙʫʜʝʪ ʧʦʩʪʦʷʥʥʦ 

ʫʤʝʥʴʰʘʪʴʩʷ. 

ʀ ʚʩʝ ʙʳ ʙʳʣʦ ʥʠʯʝʛʦ, ʥʦ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʧʨʝʜʚʠʜʝʥʠʶ b1. ʇʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʠ ʥʘʰʘ ʬʠʨʤʘ ʪʝʦʨʝʪʠʯʝʩʢʠ 

ʤʦʞʝʪ  ʣʠʙʦ ʦʩʪʘʪʴʩʷ ʚ ʪʦʯʢʝ G (ʥʘ ʥʠʞʥʝʡ ʚʝʪʚʠ), ʣʠʙʦ ʧʝʨʝʩʢʦʯʠʪʴ ʚ ʪʦʯʢʫ H  

- ʥʘ ʚʝʨʭʥʶʶ ʚʝʪʚʴ, ʚ ʚʦʟʥʠʢʰʫʶ ʥʦʚʫʶ   ʷʤʢʫ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʊʘʢʘʷ 

ʜʚʦʡʩʪʚʝʥʥʘʷ ʩʠʪʫʘʮʠʷ ʩʦʭʨʘʥʷʝʪʩʷ ʚʦ ʚʩʝʡ ʢʨʠʪʠʯʝʩʢʦʡ ʧʦʣʦʩʝ ʦʪ b1 ʜʦ b2. 

 

 

ʈʠʩʫʥʦʢ 4. ɹʠʬʫʨʢʘʮʠʦʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʜʣʷ ʨʘʙʦʪʳ ʬʠʨʤʳ 

ɻʜʝ ʞʝ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʥʘʰʘ ʬʠʨʤʘ?  ʄʘʪʝʤʘʪʠʢʠ ʚʳʜʚʠʥʫʣʠ ʜʚʘ 

ʧʨʠʥʮʠʧʘ ʜʣʷ ʦʪʚʝʪʘ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ. ʇʝʨʚʳʡ ʥʘʟʳʚʘʝʪʩʷ ʧʨʠʥʮʠʧʦʤ 
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ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʦʤʝʜʣʝʥʠʷ ʠʣʠ ʟʘʧʘʟʜʳʚʘʥʠʷ, ʘ ʚʪʦʨʦʡ - ʧʨʠʥʮʠʧʦʤ  

ʄʘʢʩʚʝʣʣʘ [5]. 

ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʧʨʦʤʝʜʣʝʥʠʠ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʢʨʠʪʠʯʝʩʢʦʡ ʧʦʣʦʩʝ 

ʬʠʨʤʘ ʧʨʦʜʦʣʞʘʝʪ ʢʘʢ ʤʦʞʥʦ ʜʦʣʴʰʝ ʦʩʪʘʚʘʪʴʩʷ ʚ ʧʨʝʞʥʝʤ ʧʦʣʦʞʝʥʠʠ, ʚ 

ʢʦʪʦʨʦʤ  ʦʥʘ ʙʳʣʘ ʜʦ ʚʭʦʜʘ ʚ ʵʪʫ ʢʨʠʪʠʯʝʩʢʫʶ ʧʦʣʦʩʫ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʬʠʨʤʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʧʨʦʪʠʚʣʷʝʪʩʷ ʢʘʪʘʩʪʨʦʬʝ, ʥʝ ʭʦʯʝʪ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʚʝʨʭʥʶʶ 

ʚʝʪʚʴ ʠ ʜʚʠʞʝʪʩʷ ʧʦ ʥʠʞʥʝʡ ʚʝʪʚʠ,  ʭʦʪʷ ʛʣʫʙʠʥʘ ʷʤʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʜ ʥʝʡ 

ʚʩʝ ʚʨʝʤʷ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʜʨʫʛʦʡ ʛʨʘʥʠʮʝ b2 ʢʨʠʪʠʯʝʩʢʦʡ 

ʧʦʣʦʩʳ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦʪ ʧʨʠʥʮʠʧ ʦʪʨʘʞʘʝʪ ʛʨʘʤʦʪʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ çʧʣʦʭʦʡè ʢʘʪʘʩʪʨʦʬʝ.  

ɽʩʣʠ ʚ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʬʠʨʤʘ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʦʣʦʞʝʥʠʠ ɸ (ʯʝʨʥʳʡ 

ʢʨʫʞʦʢ), ʪ.ʝ. ʥʘ ʚʝʨʭʥʝʡ ʚʝʪʚʠ ʚʳʩʦʢʦʡ ʦʧʘʩʥʦʩʪʠ ʙʘʥʢʨʦʪʩʪʚʘ, ʪʦ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʧʨʝʜʚʠʜʝʥʠʶ ʚ ʢʨʠʪʠʯʝʩʢʦʡ ʧʦʣʦʩʝ ʬʠʨʤʘ ʧʦ 

ʧʨʠʥʮʠʧʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʦʤʝʜʣʝʥʠʷ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʥʘ  ʚʝʨʭʥʝʡ ʚʝʪʚʠ 

ʚʧʣʦʪʴ ʜʦ ʪʦʯʢʠ ʅ. ʀ ʪʦʣʴʢʦ ʧʦʩʣʝ ʪʦʯʢʠ ʅ ʦʥʘ ʧʝʨʝʩʢʦʯʠʪ ʥʘ ʥʠʞʥʶʶ, ʙʦʣʝʝ 

ʚʳʛʦʜʥʫʶ ʚʝʪʚʴ. ɼʣʷ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʧʨʠʥʮʠʧ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʦʤʝʜʣʝʥʠʷ 

ʦʟʥʘʯʘʝʪ ʥʝʛʨʘʤʦʪʥʫʶ  ʦʨʛʘʥʠʟʘʮʠʶ  çʭʦʨʦʰʝʡè  ʢʘʪʘʩʪʨʦʬʳ. 

ɼʨʫʛʦʡ ʧʨʠʥʮʠʧ, ʄʘʢʩʚʝʣʣʘ, ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʚ ʢʨʠʪʠʯʝʩʢʦʡ ʧʦʣʦʩʝ ʥʘʰʘ 

ʬʠʨʤʘ ʤʦʞʝʪ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʧʝʨʝʩʢʦʯʠʪʴ ʩ ʦʜʥʦʡ ʚʝʪʚʠ ʥʘ ʜʨʫʛʫʶ. ʌʠʨʤʘ ʥʝ 

ʞʜʝʪ, ʢʦʛʜʘ ʩʪʘʨʘʷ ʷʤʢʘ ʧʦʜ ʥʝʡ ʩʦʚʩʝʤ ʧʨʦʧʘʜʝʪ, ʘ ʧʝʨʝʩʢʘʢʠʚʘʝʪ ʚ ʥʦʚʫʶ, 

ʧʦʩʢʦʣʴʢʫ ʚ ʢʨʠʪʠʯʝʩʢʦʡ ʧʦʣʦʩʝ ʝʩʪʴ ʫʞʝ ʜʚʝ ʷʤʢʠ, ʝʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʘ (ʨʠʩ. 5). 

 ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʛʨʘʤʦʪʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʬʠʨʤʳ ʩʯʠʪʘʪʴ ʧʨʠʥʮʠʧ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʦʤʝʜʣʝʥʠʷ ʧʨʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ çʧʣʦʭʦʡè ʢʘʪʘʩʪʨʦʬʝ, ʠ 

ʧʨʠʥʮʠʧ ʄʘʢʩʚʝʣʣʘ, ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ çʭʦʨʦʰʝʡè ʢʘʪʘʩʪʨʦʬʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  ʚʦʟʤʦʞʥʦʩʪʴ çʩʢʘʯʢʘè ʧʨʠ ʛʨʘʤʦʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

çʭʦʨʦʰʝʡ ʢʘʪʘʩʪʨʦʬʳè ʜʘʝʪ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʜʣʷ ʘʣʛʦʨʠʪʤʘ ʩʢʦʨʦʩʪʥʦʡ 

ʠʥʥʦʚʘʮʠʠ.  

 

 

ʈʠʩʫʥʦʢ 5. ʇʨʠʥʮʠʧʳ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘʧʘʟʜʳʚʘʥʠʷ ʠ ʄʘʢʩʚʝʣʣʘ 
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ɺʦʟʤʦʞʥʦʩʪʠ ʚʳʭʦʜʘ ʥʘ ɸʈʀɿ ʠ ʊʇ  

ɺʳʭʦʜ ʟʘʜʘʯʠ ʩʢʦʨʦʩʪʥʦʡ ʠʥʥʦʚʘʮʠʠ ʥʘ ɸʈʀɿ ʩʚʷʟʘʥ ʩ ʨʘʩʩʤʦʪʨʝʥʠʝʤ 

ʚʪʦʨʦʛʦ, ʨʘʩʱʝʧʣʷʶʱʝʛʦ, ʧʘʨʘʤʝʪʨʘ ʢʘʪʘʩʪʨʦʬʳ  a. ʇʨʠ a<aʢʨ (aʢʨ ï ʥʝʢʦʪʦʨʦʝ 

ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ  a) ʢʘʢ ʙʳ ʥʝ ʠʟʤʝʥʷʣʩʷ ʥʦʨʤʘʣʴʥʳʡ  ʧʘʨʘʤʝʪʨ b, ʚ 

ʩʠʩʪʝʤʝ ʝʩʪʴ ʪʦʣʴʢʦ ʦʜʥʦ ʫʩʪʦʡʯʠʚʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʚʥʦʚʝʩʠʷ, ʦʜʥʘ ʷʤʢʘ, 

ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʦʩʪʴ, ʥʝʪ ʧʨʦʪʠʚʦʨʝʯʠʷ (ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ɸʈʀɿ-85ɺ - ʵʪʦ ʰʘʛ 

1.1., ʧʦ ʩʫʪʠ, ʦʧʠʩʘʥʠʝ ʧʨʦʪʦʪʠʧʘ). ɺ ʧʨʠʤʝʨʝ ʩ ʘʚʪʦʤʦʙʠʣʝʤ: ʝʩʣʠ ʩʢʦʨʦʩʪʴ 

ʘʚʪʦʤʦʙʠʣʷ ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʥʷʝʪʩʷ ʥʫʣʶ, ʪʦ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʘʚʪʦʤʦʙʠʣʴ ʠʤʝʝʪ 

ʪʦʣʴʢʦ ʦʜʥʫ ʥʠʞʥʶʶ ʚʝʪʚʴ B-D-G-I (ʨʠʩ.3) ʟʘʚʠʩʠʤʦʩʪʠ ʥʠʟʢʦʡ ʚʝʨʦʷʪʥʦʩʪʠ  

ʘʚʘʨʠʠ  ʦʪ ʚʠʜʠʤʦʩʪʠ.  

ʂʦʛʜʘ a ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ aʢʨ, ʥʘʯʠʥʘʝʪʩʷ ʨʘʩʱʝʧʣʝʥʠʝ: ʧʦʷʚʣʷʝʪʩʷ ʚʪʦʨʘʷ 

ʚʝʪʚʴ, ʚʪʦʨʘʷ ʷʤʢʘ, ʜʚʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʫʩʪʦʡʯʠʚʳʭ ʚʦʟʤʦʞʥʳʭ ʩʦʩʪʦʷʥʠʷ 

ʨʘʚʥʦʚʝʩʠʷ, ʥʦ ʥʝ ʚʝʟʜʝ, ʘ ʪʦʣʴʢʦ ʚ ʧʦʣʦʩʝ ʧʝʨʝʢʨʳʪʠʷ ʦʪ ʦʜʥʦʛʦ  ʢʨʠʪʠʯʝʩʢʦʛʦ  

ʟʥʘʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʘ  ʜʦ ʜʨʫʛʦʛʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ  

ʥʦʨʤʘʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʘ : ʦʪ b1 ʜʦ b2.  ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʝʨʝʢʨʳʪʠʷ ʠʣʠ 

ʨʘʩʱʝʧʣʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʧʘʨʘʤʝʪʨʘ a , ʧʨʠʥʮʠʧʠʘʣʴʥʦ, ʯʝʤ ʙʦʣʴʰʝ a, ʪʝʤ ʰʠʨʝ 

ʧʦʣʦʩʘ ʢʘʪʘʩʪʨʦʬʳ, ʧʨʠʯʝʤ ʟʘʚʠʩʠʤʦʩʪʴ ʥʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ, ʰʠʨʠʥʘ ʧʦʣʦʩʳ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ a ʨʘʩʪʝʪ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʧʨʷʤʘʷ ʣʠʥʠʷ  

(ʧʦ ʧʦʣʫʢʫʙʠʯʝʩʢʦʡ ʧʘʨʘʙʦʣʝ). 

ɺ ɸʈʀɿʝ ʨʘʩʱʝʧʣʝʥʠʝ ʟʘʜʘʯʠ ʦʙʳʯʥʦ ʥʘʯʠʥʘʝʪʩʷ ʩ ʬʦʨʤʫʣʠʨʦʚʢʠ ʊʇ-1 ʠ 

ʊʇ-2.  ʉʯʠʪʘʝʤ, ʯʪʦ ʜʦ ʵʪʦʛʦ ʨʘʩʱʝʧʣʝʥʠʷ ʥʝʪ, ʝʩʪʴ ʪʦʣʴʢʦ ʧʦʪʝʥʮʠʘʣʴʥʘʷ  

ʧʦʩʳʣʢʘ ʢ ʥʝʤʫ - ʥʝʞʝʣʘʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʧʨʦʪʦʪʠʧʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʯʘʣʦ ʢʦʥʬʣʠʢʪʘ ʝʩʪʴ ʤʦʤʝʥʪ ʨʘʩʱʝʧʣʝʥʠʷ (a> aʢʨ). ɺ 

ɸʈʀɿʝ ʨʘʩʱʝʧʣʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘ: ʝʩʣʠ ʠʥʩʪʨʫʤʝʥʪ ʚ 

ʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʪʦʛʜʘ ʊʇ-1, ʝʩʣʠ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʪʦʛʜʘ ʊʇ-2. 

ʂʦʥʬʣʠʢʪ ʨʘʩʪʝʪ, ʝʩʣʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʦʩʪʦʷʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʫʜʘʣʷʶʪʩʷ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɽʩʣʠ ʫʚʝʣʠʯʠʚʘʪʴ ʚ ʧʦʣʦʩʝ ʢʘʪʘʩʪʨʦʬʳ  ʧʘʨʘʤʝʪʨ a , ʪʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦʣʦʩʘ  ʢʘʪʘʩʪʨʦʬʳ, ʥʦ ʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʚʝʪʚʷʤʠ.   

ɼʣʷ ʧʨʠʤʝʨʘ ʩ ʘʚʪʦʤʦʙʠʣʝʤ: ʫʧʨʘʚʣʷʶʱʠʡ ʧʘʨʘʤʝʪʨ a  ʝʩʪʴ ʩʢʦʨʦʩʪʴ 

ʘʚʪʦʤʦʙʠʣʷ V. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʢʦʨʦʩʪʠ ʦʪ V1 ʜʦ V2 ʨʘʩʪʝʪ ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʠ  

ʨʘʩʪʝʪ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʦʥʷʪʠʷʤʠ ʤʘʣʦʡ ʠ ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʠ  ʘʚʘʨʠʠ, 

ʧʨʠʯʝʤ  V2 > V1 >Vʢʨ. ʈʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʩʢʦʨʦʩʪʴ ʨʘʚʥʘ V1 (ʛʨʘʬʠʢ 1-

2-7-8 ʥʘ ʨʠʩ.6). ʇʨʠ ʚʠʜʠʤʦʩʪʠ ʦʪ ɺ21 ʜʦ ɺ11 ʘʚʪʦʤʦʙʠʣʴ ʥʘʭʦʜʠʪʩʷ  ʥʠ ʥʠʟʢʦʡ  

ʚʝʪʚʠ ʚʝʨʦʷʪʥʦʩʪʠ ʘʚʘʨʠʠ ʤʝʞʜʫ ʪʦʯʢʘʤʠ 1 ʠ 2,  ʢʘʪʘʩʪʨʦʬʘ  ʦʪʩʫʪʩʪʚʫʝʪ. 

ʏʪʦ ʙʫʜʝʪ, ʝʩʣʠ ʧʨʠ ʵʪʦʡ ʚʠʜʠʤʦʩʪʠ B (B=Const, B11<B<B21), ʫʚʝʣʠʯʠʪʴ 

ʩʢʦʨʦʩʪʴ ʜʦ V2? ʇʦʷʚʣʷʝʪʩʷ ʢʘʪʘʩʪʨʦʬʘ (ʛʨʘʬʠʢ 3-4-11-12-5-6-9-10 ʥʘ ʨʠʩ.7). 

ɸʚʪʦʤʦʙʠʣʴ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʣʠʙʦ ʥʘ ʚʝʪʚʠ 3-4, ʣʠʙʦ ʥʘ ʚʝʪʚʠ 5-6. ʇʨʠʯʝʤ 

ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʝʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ: ʚʝʪʚʴ 3-4 ʣʫʯʰʝ, ʯʝʤ ʧʨʝʞʥʷʷ 

ʚʝʪʚʴ 1-2, ʘ ʚʝʪʚʴ 5-6 ʭʫʞʝ, ʯʝʤ ʧʨʝʞʥʷʷ ʚʝʪʚʴ 1-2. ɺʦʟʤʦʞʥʘ ʧʘʨʘʜʦʢʩʘʣʴʥʘʷ 
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ʩʠʪʫʘʮʠʷ: ʧʨʠ ʪʦʡ ʞʝ ʩʘʤʦʡ ʚʠʜʠʤʦʩʪʠ ʘʚʪʦʤʦʙʠʣʴ ʠʤʝʝʪ ʙʦʣʴʰʫʶ  ʩʢʦʨʦʩʪʴ, ʘ 

ʥʘʭʦʜʠʪʩʷ  ʥʘ ʚʝʪʚʠ ʩ ʤʝʥʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʘʚʘʨʠʠ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 6. ɹʠʬʫʨʢʘʮʠʦʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʜʣʷ ʜʚʫʭ ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʝʡ 

       

ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʩʣʝʜʫʶʱʠʤ. ʇʨʠ ʤʝʥʴʰʝʡ ʩʢʦʨʦʩʪʠ V1 ʫʯʘʩʪʦʢ 1-2  

ʦʟʥʘʯʘʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʙʝʟ ʨʠʩʢʘ, ʦʩʪʦʨʦʞʥʫʶ ʩʪʨʘʪʝʛʠʶ ʝʟʜʳ, ʙʝʟ 

ʘʣʴʪʝʨʥʘʪʠʚʳ ʧʝʨʝʩʢʦʢʘ ʥʘ ʦʧʘʩʥʫʶ ʚʝʨʭʥʶʶ ʚʝʪʚʴ. ʇʨʠ ʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʠ V2  

ʠ ʵʪʦʡ ʞʝ ʚʠʜʠʤʦʩʪʠ ʩʪʨʘʪʝʛʠʷ ʝʟʜʳ ʫʞʝ ʨʠʩʢʦʚʘʥʥʘʷ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʩʢʦʨʦʩʪʠ ʠʜʝʪ çʧʝʨʝʢʘʯʢʘè ʦʩʪʦʨʦʞʥʦʡ ʩʪʨʘʪʝʛʠʠ ʚ ʩʪʨʘʪʝʛʠʶ ʩ 

ʨʠʩʢʦʤ,   ʠʣʠ ʝʜʠʥʩʪʚʝʥʥʘʷ ʚʝʪʚʴ ʥʠʟʢʦʡ ʘʚʘʨʠʡʥʦʩʪʠ çʨʘʟʤʘʟʳʚʘʝʪʩʷè ʚ ʜʚʝ 

ʚʝʪʚʠ: ʝʱʝ ʣʫʯʰʫʶ, ʯʝʤ ʧʨʝʞʥʷʷ, ʠ ʛʦʨʘʟʜʦ ʭʫʞʝ, ʯʝʤ ʧʨʝʞʥʷʷ.  

ʇʨʘʢʪʠʢʘ ʝʟʜʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʘʚʪʦʤʦʙʠʣʠʩʪʳ ʯʘʩʪʦ ʨʠʩʢʫʶʪ ʚ ʥʘʜʝʞʜʝ, 

çʘʚʦʩʴ ʧʨʦʥʝʩʝʪ!è ʀ ʯʘʩʪʦ ʧʨʦʥʦʩʠʪ: ʜʘʞʝ ʧʨʠ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʠ  ʤʦʞʥʦ 

ʧʨʦʝʭʘʪʴ ʧʦ ʢʨʠʚʦʡ 3-4-11-12  ʩ ʤʝʥʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʘʚʘʨʠʠ (ʩʘʤʘʷ ʣʫʯʰʘʷ 

ʩʠʪʫʘʮʠʷ), ʯʝʤ ʧʦ ʢʨʘʩʥʦʡ ʢʨʠʚʦʡ 1-2-7-8 ʩ ʤʝʥʴʰʝʡ ʩʢʦʨʦʩʪʴʶ.  ʈʘʟ ʨʠʩʢ 

ʩʫʱʝʩʪʚʫʝʪ, ʪʦ ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʢʘʢ-ʪʦ  ʦʧʨʘʚʜʘʥ, ʠʥʘʯʝ ʥʠʢʪʦ ʙʳ ʥʝ ʨʠʩʢʦʚʘʣ. 

ʅʦ ʫʞ ʝʩʣʠ ʥʝ ʧʦʚʝʟʝʪ ʧʨʠ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʠ, ʪʦ ʧʦʧʘʜʝʰʴ ʥʘ ʚʝʨʭʥʶʶ  ʚʝʪʚʴ 

5-6-9-10 ʠ ʧʨʠ ʛʦʨʘʟʜʦ ʣʫʯʰʝʡ ʚʠʜʠʤʦʩʪʠ   (ʚ ʪʦʯʢʝ 1 ʧʝʨʝʩʢʦʢ ʚ ʪʦʯʢʫ 5- ʩʘʤʘʷ 

ʭʫʜʰʘʷ ʩʠʪʫʘʮʠʷ). ʕʪʦ ʨʘʩʧʣʘʪʘ ʟʘ ʨʠʩʢ: ʧʨʠ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʠ ʧʦʣʦʩʘ 

ʚʠʜʠʤʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʩʣʫʯʠʪʴʩʷ ʢʘʪʘʩʪʨʦʬʘ, ʛʦʨʘʟʜʦ ʰʠʨʝ, ʯʝʤ ʧʨʠ 

ʤʘʣʦʡ ʩʢʦʨʦʩʪʠ. 

ɺʦʟʚʨʘʱʘʷʩʴ ʢ ɸʈʀɿʫ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʠʞʥʷʷ ʚʝʪʚʴ 3-4-11-12 ʜʘʝʪ ʚ 

ʵʪʦʡ ʟʘʜʘʯʝ ʬʦʨʤʫʣʠʨʦʚʢʫ ʠʜʝʘʣʴʥʦʛʦ  ʢʦʥʝʯʥʦʛʦ  ʨʝʟʫʣʴʪʘʪʘ (ʀʂʈ): ʙʦʣʴʰʘʷ 

ʩʢʦʨʦʩʪʴ ʧʨʠ ʤʘʣʦʡ ʘʚʘʨʠʡʥʦʩʪʠ ʠʣʠ ʚʳʩʦʢʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ (ʚʨʝʤʷ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ) ʧʨʠ ʚʳʩʦʢʦʡ ʞʝ ʙʝʟʦʧʘʩʥʦʩʪʠ.  ɽʩʪʝʩʪʚʝʥʥʦ, ʀʂʈ 

ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʜʘʯʠ ʤʘʢʩʠʤʠʟʘʮʠʠ. ʉʨʘʟʫ ʞʝ  ʠʟ ʧʦʥʷʪʠʷ ʀʂʈ  

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʭʦʜʠʤ  ʚʝʣʠʯʠʥʫ, ʝʤʫ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ, ʢʦʪʦʨʫʶ ʥʘʜʦ 
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ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ: ʥʠʟʢʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʧʨʠ ʤʘʣʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʟʘʜʘʯʘʭ 

ʪʝʦʨʠʠ ʢʘʪʘʩʪʨʦʬ ʤʠʥʠʤʠʟʠʨʫʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʬʫʥʢʮʠʷ, ʦʪʨʘʞʘʶʱʘʷ 

ʢʘʯʝʩʪʚʦ ʧʣʦʭʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʧʣʦʭʦʡ ʨʘʙʦʪʳ, ʥʝʞʝʣʘʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. 

ʕʪʦ ʠ ʝʩʪʴ ʥʠʟʢʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʧʨʠ ʤʘʣʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʊʦʛʜʘ  ʛʨʘʤʦʪʥʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ ʊʇ ʜʦʣʞʥʘ ʟʚʫʯʘʪʴ ʪʘʢ: 

ʊʇ-1: ʝʩʣʠ ʩʢʦʨʦʩʪʴ ʙʦʣʴʰʘʷ, ʪʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʚʳʩʦʢʦʝ, ʘ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʥʠʟʢʘʷ; 

ʊʇ-2: ʝʩʣʠ ʩʢʦʨʦʩʪʴ ʤʘʣʘʷ, ʪʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʥʠʟʢʦʝ, ʘ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʚʳʩʦʢʘʷ. 

ʌʘʢʪʠʯʝʩʢʠ ʬʦʨʤʫʣʠʨʦʚʢʘ ʊʇ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴʶ ʩʠʩʪʝʤʳ,  ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʠʟʜʝʣʠʷ, ʘ ʢʦʥʬʣʠʢʪ ʚʦʟʥʠʢʘʝʪ ʤʝʞʜʫ ʨʘʩʱʝʧʣʷʶʱʠʤ 

(ʚʥʫʪʨʝʥʥʠʤ) ʧʘʨʘʤʝʪʨʦʤ ʠ ʢʦʦʨʜʠʥʘʪʦʡ ʢʘʪʘʩʪʨʦʬʳ, ʢʦʪʦʨʘʷ ʟʘʜʘʝʪ ʩʦʩʪʦʷʥʠʝ 

ʩʠʩʪʝʤʳ, ʘ ʚʦʚʩʝ ʥʝ ʤʝʞʜʫ ʚʥʫʪʨʝʥʥʠʤ ʠ ʚʥʝʰʥʠʤ (ʥʦʨʤʘʣʴʥʳʤ)  ʧʘʨʘʤʝʪʨʘʤʠ.  

 ʇʦʣʫʯʘʝʪʩʷ ʩʥʘʯʘʣʘ ʩʠʩʪʝʤʘ ʠ ʢʦʥʬʣʠʢʪ ʚʥʫʪʨʠ ʥʝʝ, ʘ ʫʞ ʧʦʪʦʤ ʜʦʣʞʥʘ 

ʧʦʷʚʠʪʴʩʷ  ʚʥʝʰʥʷʷ ʩʨʝʜʘ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʘʚʪʦʤʦʙʠʣʶ: ʝʩʪʴ ʢʦʥʬʣʠʢʪ ʤʝʞʜʫ 

ʩʢʦʨʦʩʪʴʶ ʠ ʘʚʘʨʠʡʥʦʩʪʴʶ, ʘ ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ʚʠʜʠʤʦʩʪʠ)  ʥʝʪ.  

 ɺ ʦʙʱʝʤ ʚʠʜʝ ʊʇ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʪʘʢ:  

ʊʇ-1: ʝʩʣʠ ʠʥʩʪʨʫʤʝʥʪ ʧʣʦʭʦʡ, ʪʦ ʩʦʩʪʦʷʥʠʝ ʠʟʜʝʣʠʷ ʭʦʨʦʰʝʝ  

ʊʇ-2: ʝʩʣʠ ʠʥʩʪʨʫʤʝʥʪ ʭʦʨʦʰʠʡ, ʪʦ ʩʦʩʪʦʷʥʠʝ ʠʟʜʝʣʠʷ ʧʣʦʭʦʝ. 

ʂʘʢ ʚʠʜʥʦ, ʀʂʈ ʥʝ ʜʦʩʪʠʛʘʝʪʩʷ ʥʠ ʧʨʠ ʊʇ-1, ʥʠ ʧʨʠ ʊʇ-2.     

ʌʦʨʤʫʣʠʨʦʚʢʘ ʊʇ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦʠʪʴ ʵʢʚʠʚʘʣʝʥʪʥʫʶ ʤʦʜʝʣʴ ʢʘʪʘʩʪʨʦʬʳ 

(ʨʠʩ. 7) ʠ, ʪʝʤ ʩʘʤʳʤ, ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʭʦʜʘ ʢʘʪʘʩʪʨʦʬʳ ʥʘ ʪʘʙʣʠʮʫ 

ʧʨʦʪʠʚʦʨʝʯʠʡ 39ʭ39 ʠ ʙʦʣʴʰʝ, ʝʩʣʠ ʜʦʙʘʚʣʷʪʴ ʩʚʦʠ ʥʦʚʳʝ  ʩʪʨʦʢʠ ʠ ʩʪʦʣʙʮʳ, 

ʥʘʧʨʠʤʝʨ, ʢʘʢ ʚ ʪʘʙʣʠʮʝ ʥʘ ʨʠʩ. 8. 

ʅʝʢʦʪʦʨʳʝ ʩʦʦʙʨʘʞʝʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʦʨʜʠʥʘʪʳ ʠ ʫʧʨʘʚʣʷʶʱʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʢʘʪʘʩʪʨʦʬʳ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ɸʈʀɿʘ ʢʦʦʨʜʠʥʘʪʘ ʢʘʪʘʩʪʨʦʬʳ ʷʚʣʷʝʪʩʷ ʩʚʦʡʩʪʚʦʤ 

ʠʟʜʝʣʠʷ,  ʚʥʫʪʨʝʥʥʠʡ ʫʧʨʘʚʣʷʶʱʠʡ ʧʘʨʘʤʝʪʨ  ʚʣʠʷʝʪ ʥʘ ʩʚʦʡʩʪʚʦ (ʩʦʩʪʦʷʥʠʝ) 

ʠʥʩʪʨʫʤʝʥʪʘ, ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʟʘʜʘʝʪ ʥʝʞʝʣʘʪʝʣʴʥʳʡ ʵʬʬʝʢʪ 

(ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʀʂʈ).  ɺ ʢʘʪʘʩʪʨʦʬʝ ʪʠʧʘ ʩʙʦʨʢʠ ʤʝʞʜʫ ʢʦʦʨʜʠʥʘʪʦʡ 

ʢʘʪʘʩʪʨʦʬʳ, ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʝʡ ʠ ʫʧʨʘʚʣʷʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ  

ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʨʘʟʤʝʨʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ. 

ɸʥʘʣʦʛʠʯʥʦ ʚ ʵʣʝʢʪʨʠʯʝʩʪʚʝ ʢʦʦʨʜʠʥʘʪʦʡ ʷʚʣʷʝʪʩʷ ʪʦʢ (ʠʣʠ ʩʠʣʘ ʪʦʢʘ), ʪ.ʝ. 

ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʟʘʨʷʜʦʚ, ʧʨʦʰʝʜʰʠʭ ʯʝʨʝʟ ʧʨʦʚʦʜʥʠʢ ʟʘ ʝʜʠʥʠʮʫ 

ʚʨʝʤʝʥʠ. ʇʦʵʪʦʤʫ ʟʘ ʢʦʦʨʜʠʥʘʪʫ ʢʘʪʘʩʪʨʦʬʳ ʤʦʞʥʦ  ʚʳʙʠʨʘʪʴ ʧʦʪʦʢ ʨʝʩʫʨʩʦʚ, 

ʭʦʪʷ ʵʪʦ ʠ ʥʝʦʙʷʟʘʪʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʤʦʛʫʪ ʙʳʪʴ ʠ ʜʨʫʛʠʝ ʢʦʦʨʜʠʥʘʪʳ 

ʢʘʪʘʩʪʨʦʬʳ.  

ɺʥʫʪʨʝʥʥʠʡ ʫʧʨʘʚʣʷʶʱʠʡ ʧʘʨʘʤʝʪʨ a (ʨʘʩʱʝʧʣʷʶʱʠʡ) ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ 

ʢʚʘʜʨʘʪʫ ʢʦʦʨʜʠʥʘʪʳ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʥ ʟʘʜʘʝʪ ʤʦʱʥʦʩʪʴ ʧʦʪʦʢʘ ʨʝʩʫʨʩʦʚ. 

ʊʘʢ ʠ ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʚʘʜʨʘʪʫ ʪʦʢʘ. 
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʥʫʪʨʝʥʥʠʡ ʧʘʨʘʤʝʪʨ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʩʚʦʡʩʪʚʘ ʠʥʩʪʨʫʤʝʥʪʘ, 

ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʝʛʦ ʤʦʱʥʦʩʪʠ, ʝʛʦ ñʥʘʧʨʷʛʫè,   ʝʛʦ ʨʠʩʢʫ.  ʅʘ 

ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʤʦʞʥʦ  ʟʘʧʠʩʘʪʴ, ʯʪʦ ʩʚʦʡʩʪʚʦ ʚʥʫʪʨʝʥʥʝʛʦ 

ʫʧʨʘʚʣʷʶʱʝʛʦ ʧʘʨʘʤʝʪʨʘ ʨʘʚʥʦ a=ʉ Å ʉ, ʛʜʝ ʉ  - ʩʚʦʡʩʪʚʦ  ʢʦʦʨʜʠʥʘʪʳ 

ʢʘʪʘʩʪʨʦʬʳ (ʠʣʠ ʩʚʦʡʩʪʚʦ ʠʟʜʝʣʠʷ).  

 

ʈʠʩʫʥʦʢ 7. ʕʢʚʠʚʘʣʝʥʪʥʳʝ ʩʭʝʤʳ ʊʇ, ʢʘʪʘʩʪʨʦʬʳ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʠʩʪʝʤʳ 

 

 

 

ʈʠʩʫʥʦʢ 8. ʌʨʘʛʤʝʥʪ ʪʘʙʣʠʮʳ ʪʠʧʦʚʳʭ ʧʨʠʝʤʦʚ ʨʘʟʨʝʰʝʥʠʷ ʊʇ 
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ʊʝʧʝʨʴ ʤʦʞʥʦ ʟʘʧʦʣʥʠʪʴ ʢʣʝʪʢʠ ʪʘʙʣʠʮʳ ʨʘʟʨʝʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ 

ʧʨʦʪʠʚʦʨʝʯʠʡ (ʨʠʩ.8), ʪ.ʝ. ʚʤʝʩʪʦ m.n. ʟʘʧʠʩʘʪʴ ʧʨʠʝʤʳ ʧʦʚʳʰʝʥʠʷ ʚʠʜʠʤʦʩʪʠ 

ʜʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ ʠ ʧʘʜʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʦʝʟʜʢʠ. ʇʨʠʤʝʨʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʫʣʫʯʰʝʥʠʝ ʟʨʝʥʠʷ ʚʦʜʠʪʝʣʷ (ʚʠʪʘʤʠʥʳ ʜʣʷ 

ʛʣʘʟ), ʤʦʜʝʨʥʠʟʘʮʠʷ ʦʧʪʠʢʠ ʘʚʪʦʤʦʙʠʣʷ (ʟʝʨʢʘʣ ʟʘʜʥʝʛʦ ʠ ʙʦʢʦʚʦʛʦ ʚʠʜʘ, 

ʧʨʦʪʠʚʦʪʫʤʘʥʥʳʭ ʬʘʨ, ʩʠʛʥʘʣʦʚ ʛʘʙʘʨʠʪʘ ʠ ʩʪʦʧ-ʩʠʛʥʘʣʘ ʠ ʪ.ʧ.), ʤʦʜʝʨʥʠʟʘʮʠʷ 

ʜʦʨʦʛʠ (ʚʳʷʚʣʝʥʠʝ ʠ ʦʙʦʟʥʘʯʝʥʠʝ ʢʨʫʪʳʭ ʧʦʚʦʨʦʪʦʚ, ʪ.ʝ. ʫʩʪʘʥʦʚʢʘ ʬʣʘʛʦʚ 

ʢʘʪʘʩʪʨʦʬʳ, ʩʧʨʷʤʣʝʥʠʝ, ʤʦʜʝʨʥʠʟʘʮʠʷ ʦʩʚʝʱʝʥʠʷ ʠ ʧ.), ʨʘʟʛʦʥ ʪʫʯ ʠ ʙʦʨʴʙʘ ʩʦ 

ʩʤʦʛʦʤ.   

ʉʚʦʡʩʪʚʦ ʥʦʨʤʘʣʴʥʦʛʦ (ʚʥʝʰʥʝʛʦ) ʫʧʨʘʚʣʷʶʱʝʛʦ ʧʘʨʘʤʝʪʨʘ b  ʨʘʚʥʦ ʢʫʙʫ 

ʦʪ ʩʚʦʡʩʪʚʘ ʢʦʦʨʜʠʥʘʪʳ ʢʘʪʘʩʪʨʦʬʳ, ʪ.ʝ. b=ʉ Å ʉ Å ʉ. ʇʘʨʘʤʝʪʨ b ʧʦʷʚʣʷʝʪʩʷ 

ʧʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ ʊʇ, ʪ.ʝ. ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʷʚʣʷʝʪʩʷ 

ʚʥʝʰʥʠʤ ʧʦ ʦʪʥʦʰʝʥʠʶ  ʢ ʊʇ ʠ ʧʦʷʚʣʷʝʪʩʷ ʦʥ ʚ ɸʈʀɿʝ ʢʘʢ ʩʨʝʜʩʪʚʦ 

ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʷ, ʘ ʪʘʢʠʤ ʩʨʝʜʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʍ-ʵʣʝʤʝʥʪ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʚʦʡʩʪʚʦ ʍ-ʵʣʝʤʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪ ʩʚʦʡʩʪʚʦ ʚʥʝʰʥʝʛʦ ʫʧʨʘʚʣʷʶʱʝʛʦ 

ʧʘʨʘʤʝʪʨʘ b. 

 

 

ʈʠʩʫʥʦʢ 9. ʉʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʦʡ ʟʘʜʘʯʠ 

 

ʉʚʦʡʩʪʚʦ ʠʜʝʘʣʴʥʦʛʦ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ (ʠʣʠ ʘʥʪʠ-ʩʚʦʡʩʪʚʦ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʠ) ʠʤʝʝʪ ʨʘʟʤʝʨ ʯʝʪʚʝʨʪʦʡ ʩʪʝʧʝʥʠ ʢʦʦʨʜʠʥʘʪʳ 

ʢʘʪʘʩʪʨʦʬʳ (ʩʚʦʡʩʪʚʘ ʠʟʜʝʣʠʷ), ʪ.ʝ. ʀʂʈ= ʉ Å ʉ Å ʉ Å ʉ.  

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʢʘʯʝʩʪʚʝʥʥʫʶ ʬʦʨʤʫʣʫ ʀʂʈ= ʉ Å ʉ Å ʉ Å 

ʉ= a Å ʉ Å ʉ= b Å ʉ. ɼʣʷ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʚʠʜʠʤʦʩʪʠ,  

ʩʚʦʡʩʪʚʦʤ ʠʟʜʝʣʠʷ  ʙʫʜʝʪ  ʚʝʨʦʷʪʥʦʩʪʴ ʘʚʘʨʠʠ, ʩʚʦʡʩʪʚʦʤ ʠʥʩʪʨʫʤʝʥʪʘ ʙʫʜʝʪ 

ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ, ʩʚʦʡʩʪʚʦʤ ʍ-ʵʣʝʤʝʥʪʘ ʙʫʜʝʪ ʚʠʜʠʤʦʩʪʴ, ʘ ʩʚʦʡʩʪʚʦʤ ʀʂʈ 

ʙʫʜʝʪ ʢʘʯʝʩʪʚʦ ʭʦʨʦʰʝʡ ʨʘʙʦʪʳ (ʨʠʩ. 9) 

ɺ ʚrʦʜʳ   

1. ʏʪʦ ʜʘʝʪ ʠʣʠ ʜʦʣʞʥʘ  ʜʘʪʴ ʊʈʀɿ ʜʣʷ  ʢʘʪʘʩʪʨʦʬʳ ʪʠʧʘ ñʩʙʦʨʢʠò? 

ʂʦʥʢʨʝʪʥʦʝ ʬʠʟʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ, 

ʫʧʨʘʚʣʷʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ,  ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʠ: 

ʘ) ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʬʫʥʢʮʠʷ - ʵʪʦ  ʥʝʞʝʣʘʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʠʣʠ  ʯʪʦ ʜʦʣʞʥʦ 

ʫʣʫʯʰʠʪʴʩʷ (ʚʨʝʤʷ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʘ, ʠʟʜʝʨʞʢʠ, ʧʨʠʙʳʣʴ)   

ʙ) ʉʦʩʪʦʷʥʠʝ - ʵʪʦ ʪʦ, ʯʪʦ ʜʦʣʞʥʦ ʨʝʟʢʦ ñʩʢʘʢʥʫʪʴè ʩ ʧʣʦʭʦʡ ʧʦʟʠʮʠʠ ʥʘ 

ʭʦʨʦʰʫʶ (ʚʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ -, ʚʝʨʦʷʪʥʦʩʪʴ ʘʚʘʨʠʡ) 
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ʚ) ɺʥʫʪʨʝʥʥʠʡ ʫʧʨʘʚʣʷʶʱʠʡ ʧʘʨʘʤʝʪʨ - ʪʦ ʚʥʫʪʨʝʥʥʝʝ  ʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤʳ, 

ʥʘʧʨʷʛʘʷ ʢʦʪʦʨʦʝ ʦʥʘ ʤʦʞʝʪ ñʩʢʘʢʥʫʪʴò  (ʪʝʤʧʳ ʚʣʦʞʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ -, 

ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ) 

ʛ) ɺʥʝʰʥʠʡ ʫʧʨʘʚʣʷʶʱʠʡ ʧʘʨʘʤʝʪʨ - ʪʦ ʩʚʦʡʩʪʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠʣʠ ʩʚʦʝ 

ʩʦʙʩʪʚʝʥʥʦʝ ʩʚʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʤʝʰʘʝʪ ʩʠʩʪʝʤʝ ñʩʢʘʢʥʫʪʴò ʠ ʢʦʪʦʨʦʝ ʩʠʩʪʝʤʘ 

ʜʦʣʞʥʘ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʠʣʠ/ʠ ʩʦʙʩʪʚʝʥʥʳʤ ʘʥʪʠ-ʩʚʦʡʩʪʚʦʤ ʠʣʠ/ʠ ñʥʘʧʨʷʛʦʤò 

ʚʥʫʪʨʝʥʥʝʛʦ ʫʧʨʘʚʣʷʶʱʝʛʦ ʧʘʨʘʤʝʪʨʘ (ʧʣʦʭʘʷ ʚʠʜʠʤʦʩʪʴ ʥʘ ʜʦʨʦʛʝ - ʫʣʫʯʰʠʪʴ 

ʦʧʪʠʢʫ ʘʚʪʦʤʦʙʠʣʷ ʠʣʠ/ʠ ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ,  ʚ ʥʘʜʝʞʜʝ, ʯʪʦ ʘʚʘʨʠʠ ʥʝ ʙʫʜʝʪ, 

ʠ ʙʳʩʪʨʝʝ ʧʨʦʩʢʦʯʠʪʴ ʦʧʘʩʥʳʡ ʫʯʘʩʪʦʢ;  ʝʩʣʠ ʘʚʘʨʠʷ ʠ ʙʫʜʝʪ, ʪʦʛʜʘ ʦʩʪʘʥʝʪʩʷ 

ʟʘʧʘʩ ʚʨʝʤʝʥʠ ʥʘ ʨʝʤʦʥʪ)  

ɼʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʫʞʥʳ ʢʦʥʢʨʝʪʥʳʝ ʮʠʬʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʢʨʠʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ. 

2. ʏʪʦ ʜʘʝʪ ʢʘʪʘʩʪʨʦʬʘ ʪʠʧʘ ñʩʙʦʨʢʠò ɸʈʀɿʫ? 

ʅʝʢʦʪʦʨʳʝ, ʭʦʪʷ ʙʳ ʥʘ ʫʨʦʚʥʝ ʨʘʟʤʝʨʥʦʩʪʠ, ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʩʦʩʪʦʷʥʠʷʤʠ ʠʟʜʝʣʠʷ, ʠʥʩʪʨʫʤʝʥʪʘ, ʍ-ʵʣʝʤʝʥʪʘ ʠ ʀʂʈ.   

ɺʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʚʳʚʦʜʘ ʥʫʞʜʘʶʪʩʷ ʚ ʜʘʣʴʥʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʘʚʪʦʨ ʙʣʘʛʦʜʘʨʠʪ ʅ.ɹ.ʌʝʡʛʝʥʩʦʥʘ. ɽʛʦ ʧʦʣʝʟʥʳʝ ʩʦʚʝʪʳ 

ʧʦʤʦʛʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪʴ ʨʘʙʦʪʫ. 
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Goldovsky B.I. About the Logic of Working with Contradictions  

Abstract: The article considers a basic logic of working with system 

contradictions (technical contradictions). This logic provides a contradiction 

resolving by using a finite number of logical procedures with an information 

obtained from initial task description and from cause effect model of the 

contradiction.   There is no need in any hints like heuristics. Correct 

identification of an otherness attributes, i.e. of an ambiguity of a simultaneous 

existing of an improvement and worsening causes, which comprises a 
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contradiction plays important role.  It is necessary to reveal factors which 

alteration not only may solve a contradiction but is acceptable. There are shown 

some examples of solving technical and non-technical areas.  

Key words: System contradiction, technical contradiction, key component, 

otherness, cause effect contradiction model, denial 

ɻʦʣʜʦʚʩʢʠʡ ɹ.ʀ. ʆ ʣʦʛʠʢʝ ʨʘʙʦʪʳ ʩ ʧʨʦʪʠʚʦʨʝʯʠʷʤʠ 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝʢʘʷ ʙʘʟʦʚʘʷ ʣʦʛʠʢʘ ʨʘʙʦʪʳ ʩ 

ʧʨʦʪʠʚʦʨʝʯʠʷʤʠ ʩʠʩʪʝʤʳ (ʪʝʭʥʠʯʝʩʢʠʤʠ ʧʨʦʪʠʚʦʨʝʯʠʷʤʠ), ʧʦʟʚʦʣʷʶʱʘʷ 

ʨʘʟʨʝʰʘʪʴ ʧʨʦʪʠʚʦʨʝʯʠʝ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʢʦʥʝʯʥʦʛʦ (ʥʝʙʦʣʴʰʦʛʦ) ʯʠʩʣʘ 

ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʩ ʠʥʬʦʨʤʘʮʠʝʡ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʫʩʣʦʚʠʷʭ ʟʘʜʘʯʠ ʠ ʚ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ ʤʦʜʝʣʠ ʧʨʦʪʠʚʦʨʝʯʠʷ. ʆʙʨʘʱʝʥʠʷ ʢ ʧʦʜʩʢʘʟʢʘʤ ʚ 

ʚʠʜʝ ʵʚʨʠʩʪʠʢ ʧʨʠ ʵʪʦʤ ʥʝ ʪʨʝʙʫʝʪʩʷ. ʊʦ ʝʩʪʴ ʚʩʢʨʳʚʘʝʪʩʷ ʣʦʛʠʢʘ ʯʝʣʦʚʝʢʘ, 

ʥʝ ʟʥʘʢʦʤʦʛʦ ʩ ʊʈʀɿ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʧʨʘʚʠʣʴʥʦʝ ʚʳʷʚʣʝʥʠʝ 

ʧʨʠʟʥʘʢʦʚ ʠʥʘʢʦʚʦʩʪʠ, ʪʦ ʝʩʪʴ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ ʧʨʠʯʠʥ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʫʣʫʯʰʝʥʠʷ ʠ ʫʭʫʜʰʝʥʠʷ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʦʪʠʚʦʨʝʯʠʝ. 

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʚʣʷʪʴ ʠ ʪʝ ʬʘʢʪʦʨʳ ʦʩʦʙʝʥʥʦʩʪʠ, ʠʟʤʝʥʝʥʠʝ 

ʢʦʪʦʨʳʭ ʥʝ ʪʦʣʴʢʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʨʝʰʝʥʠʶ ʧʨʦʪʠʚʦʨʝʯʠʷ, ʥʦ ʠ 

ʜʦʧʫʩʪʠʤʦ. ʇʨʠʚʦʜʷʪʩʷ ʧʨʠʤʝʨʳ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʡ ʠʟ 

ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʥʝʪʝʭʥʠʯʝʩʢʦʡ ʦʙʣʘʩʪʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʨʦʪʠʚʦʨʝʯʠʝ ʩʠʩʪʝʤʳ, ʪʝʭʥʠʯʝʩʢʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ, 

ʫʟʣʦʚʦʡ ʢʦʤʧʦʥʝʥʪ, ʠʥʘʢʦʚʦʩʪʴ, ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʤʦʜʝʣʴ 

ʧʨʦʪʠʚʦʨʝʯʠʷ, ʦʪʨʠʮʘʥʠʝ 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʦʟʥʠʢʘʶʪ ʜʠʩʢʫʩʩʠʠ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʫʧʨʦʱʝʥʠʷ ʊʈʀɿ (ʩʤ., ʥʘʧʨʠʤʝʨ, [1], [2], [3]). ʇʨʠʯʝʤ ʛʣʘʚʥʳʤ 

ʥʘʧʘʜʢʘʤ ʧʦʜʚʝʨʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʮʝʧʮʠʠ ʧʨʦʪʠʚʦʨʝʯʠʷ, ʧʨʝʜʣʘʛʘʷ 

ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʩʚʦʜʠʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢ ʧʦʜʙʦʨʫ ʨʝʩʫʨʩʦʚ ʜʣʷ ʟʘʜʘʥʥʦʡ 

ʬʫʥʢʮʠʠ, ʪ.ʝ. ʢ ʩʠʥʪʝʟʫ ʩʠʩʪʝʤʳ [1]. ʆʯʝʚʠʜʥʦ, ʧʨʦʮʝʜʫʨʘ ʩʠʥʪʝʟʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʧʨʦʩʪʦʡ ʠ ʧʦʥʷʪʥʦʡ, ʥʝʞʝʣʠ ʨʘʙʦʪʘ ʩ 

ʧʨʦʪʠʚʦʨʝʯʠʷʤʠ. 

ɽʩʣʠ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʥʝʩʦʤʥʝʥʥʦʝ ʚʣʠʷʥʠʝ ʧʨʠʥʮʠʧʘ ʵʢʦʥʦʤʠʠ 

ʵʥʝʨʛʠʠ ʧʨʠ ʨʘʙʦʪʝ ʤʦʟʛʘ ʥʘ ʤʳʩʣʠʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ [4], ʪʦ 

ʧʨʦʩʪʦʪʘ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʠʥʪʝʟʘ ʩʠʩʪʝʤʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʮʝʜʫʨʦʡ 

ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʷ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʦʡ. ʏʝʣʦʚʝʯʝʩʢʠʡ ʤʦʟʛ ʪʨʘʪʠʪ 

ʤʥʦʛʦ ʵʥʝʨʛʠʠ ʧʨʠ ʦʩʚʦʝʥʠʠ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʛʜʘ ʧʨʠʭʦʜʠʪʩʷ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʦʚʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʩʠʥʘʧʩʘʤʠ. ɽʩʣʠ ʞʝ ʜʦʩʪʘʪʦʯʥʦ 

ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʫʞʝ ʠʤʝʶʱʠʝʩʷ ʤʝʞʩʠʥʘʧʪʠʯʝʩʢʠʝ ʩʚʷʟʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʩʪʝʨʝʦʪʠʧʳ ʧʦʚʝʜʝʥʠʷ, ʪʦ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʙʫʜʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ.  

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʯʝʣʦʚʝʢ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʙʨʘʱʘʝʪʩʷ ʢ ʚʳʨʘʙʦʪʘʥʥʳʤ ʨʘʥʝʝ 

ʩʪʝʨʝʦʪʠʧʘʤ (ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʠʥʝʨʮʠʠ): ʥʝʟʘʯʝʤ 
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ʪʨʘʪʠʪʴ ʣʠʰʥʶʶ ʵʥʝʨʛʠʶ. ʆʩʚʦʝʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ 

ʫʨʦʚʥʝ ʩʪʝʨʝʦʪʠʧʦʚ ï ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʫʩʧʝʰʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʦʩʚʘʠʚʘʝʤʳʭ ʥʘʚʳʢʦʚ. ʀʥʘʯʝ ʧʦʷʚʣʷʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ 

çʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʥʝʛʨʘʤʦʪʥʦʩʪʴè - ʙʫʢʚʳ ʯʝʣʦʚʝʢ ʚʳʫʯʠʣ, ʥʦ ʧʨʦʯʠʪʘʪʴ ʠ 

ʧʦʥʷʪʴ ʪʝʢʩʪ ʥʝ ʤʦʞʝʪ.  

ʇʨʦʮʝʜʫʨʳ ʧʦʜʙʦʨʘ ʩʨʝʜʩʪʚ (ʨʝʩʫʨʩʦʚ) ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʮʝʣʠ 

(ʬʫʥʢʮʠʠ) ʥʘʯʠʥʘʶʪ ʦʩʚʘʠʚʘʪʴʩʷ ʯʝʣʦʚʝʢʦʤ ʩ ʨʘʥʥʝʛʦ ʜʝʪʩʪʚʘ ʠ 

ʧʨʦʜʦʣʞʘʶʪʩʷ ʚʩʶ ʞʠʟʥʴ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʞʠʟʥʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ. ʈʘʟʫʤʝʝʪʩʷ, 

ʧʨʠ ʦʩʚʦʝʥʠʠ ʥʝʢʦʪʦʨʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʩʥʘʯʘʣʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘʧʨʷʛʘʪʴʩʷ ʠʟ-ʟʘ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʘʥʥʦʛʦ ʨʦʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʜʥʘʢʦ ʚʩʸ ʵʪʦ 

ʢʣʘʜʝʪʩʷ ʥʘ ʤʘʪʨʠʮʫ ʧʨʠʚʳʯʥʳʭ ʩʪʝʨʝʦʪʠʧʦʚ ʧʨʦʮʝʜʫʨ ʩʠʥʪʝʟʘ. ʆʩʥʦʚʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʠʥʪʝʟʘ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʩʚʷʟʢʠ çʮʝʣʴ (ʬʫʥʢʮʠʷ) ï ʩʨʝʜʩʪʚʦ (ʨʝʩʫʨʩ)è. ʀʥʘʷ ʩʠʪʫʘʮʠʷ ʚʦʟʥʠʢʘʝʪ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʷ ʚ ʩʠʩʪʝʤʝ: ʜʘʞʝ ʨʘʙʦʪʘʷ ʚ 

ʧʨʠʚʳʯʥʦʡ (ʦʩʚʦʝʥʥʦʡ) ʦʙʣʘʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʷ 

ʯʝʣʦʚʝʢ ʜʦʣʞʝʥ ʧʦʣʦʤʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ (ʧʨʠʚʳʯʥʳʝ) ʩʚʷʟʠ ʤʝʞʜʫ 

ʥʝʢʦʪʦʨʳʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʧʦʥʷʪʠʷʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ) ʠ ʫʩʪʘʥʦʚʠʪʴ ʥʦʚʳʝ. 

ɺ ʵʪʦʤ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʩʫʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʪʚʦʨʯʝʩʢʦʛʦ ʘʢʪʘ, 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʪ ʧʦʚʳʰʝʥʥʳʭ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʥʘ ʨʘʙʦʪʫ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʟʘʪʨʫʜʥʝʥʠʝ. 

ɽʩʣʠ ʦʙʨʘʪʠʪʴʩʷ ʢ ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʩʫʪʴʶ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʪʦ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʧʦʜʘʚʣʷʶʱʝʤ ʯʠʩʣʝ ʩʣʫʯʘʝʚ ʧʨʦʝʢʪʘʥʪ ʟʘʥʷʪ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯ ʧʦ ʩʠʥʪʝʟʫ 

ʩʠʩʪʝʤ ʠ ʪʦʣʴʢʦ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʚʳʥʫʞʜʝʥ ʟʘʥʠʤʘʪʴʩʷ ʨʘʟʨʝʰʝʥʠʝʤ 

ʦʙʦʩʪʨʝʥʥʳʭ (ʠʣʠ ʦʙʦʩʪʨʷʶʱʠʭʩʷ) ʧʨʦʪʠʚʦʨʝʯʠʡ. ʆʜʥʘʢʦ ʝʩʣʠ ʚʳʜʝʣʠʪʴ 

ʦʙʣʘʩʪʴ ʧʦʠʩʢʘ ʥʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʪʦ ʢʘʨʪʠʥʘ ʧʦʣʫʯʠʪʩʷ ʦʙʨʘʪʥʦʡ: 

ʜʦʣʷ ʟʘʜʘʯ ʩʠʥʪʝʟʘ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʝʪ ʜʦʣʝ ʟʘʜʘʯ, ʪʨʝʙʫʶʱʠʭ 

ʨʘʙʦʪʳ ʩ ʧʨʦʪʠʚʦʨʝʯʠʷʤʠ. ʅʝ ʩʣʫʯʘʡʥʦ ʘʚʪʦʨ ʊʈʀɿ ʩʚʷʟʳʚʘʣ ʧʨʦʮʝʩʩ 

ʠʟʦʙʨʝʪʘʪʝʣʴʩʪʚʘ ʠʤʝʥʥʦ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʧʨʦʪʠʚʦʨʝʯʠʡ (ʭʦʪʷ ʯʘʩʪʴ ʠʟʦʙʨʝʪʝʥʠʡ 

ʧʦʣʫʯʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʠʥʪʝʟʘ ʩʠʩʪʝʤ ʩ ʥʦʚʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʜʝʡʩʪʚʠʷ, ʢʦʛʜʘ 

ʩʠʩʪʝʤʳ, ʢʘʢ ʥʦʩʠʪʝʣʷ ʧʨʦʪʠʚʦʨʝʯʠʷ, ʧʨʦʩʪʦ ʝʱʸ ʥʝʪ). ʇʦʵʪʦʤʫ ʦʙʦʡʪʠʩʴ ʚ 

ʊʈʀɿ ʙʝʟ ʧʦʥʷʪʠʷ ʧʨʦʪʠʚʦʨʝʯʠʷ ʠ ʧʨʦʮʝʜʫʨ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʪʠʚʦʨʝʯʠʷ 

ʨʘʟʨʝʰʘʪʴ, ʥʝ ʧʦʣʫʯʠʪʩʷ. 

ʂ ʵʪʦʤʫ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʤʝʪʦʜʠʢʘ ʨʘʙʦʪʳ ʩ ʧʨʦʪʠʚʦʨʝʯʠʷʤʠ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʊʈʀɿ, ʦʪʣʠʯʘʶʱʠʭ ʝʸ ʦʪ ʜʨʫʛʠʭ 

ʤʝʪʦʜʠʢ ʧʦʠʩʢʘ ʥʦʚʳʭ ʨʝʰʝʥʠʡ. ʀʤʝʥʥʦ ʠʟ-ʟʘ ʵʪʦʡ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʳ 

ʬʠʣʦʩʦʬʳ-ʤʘʨʢʩʠʩʪʳ ʠʟ ɻɼʈ ʚ ʩʚʦʝ ʚʨʝʤʷ ʥʘʟʚʘʣʠ ɸʈʀɿ çʧʨʠʢʣʘʜʥʦʡ 

ʜʠʘʣʝʢʪʠʢʦʡè. 

 ʉ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʝʭʥʠʯʝʩʢʦʤ 

ʧʨʦʪʠʚʦʨʝʯʠʠ ʚ ʊʈʀɿ ʣʦʛʠʢʘ ʨʘʙʦʪʳ ʩ ʧʨʦʪʠʚʦʨʝʯʠʝʤ ʟʘʢʣʶʯʘʣʘʩʴ ʚ 
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ʩʣʝʜʫʶʱʝʤ ï ʦʙʨʘʪʠʪʴʩʷ ʢ ʤʘʩʩʠʚʫ ʵʚʨʠʩʪʠʢ, ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʠ ʬʦʨʤʘ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʩʪʦʷʥʥʦ ʦʙʦʛʘʱʘʣʠʩʴ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʠʩʴ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʬʦʨʤʫʣʠʨʦʚʢʠ ʧʨʦʪʠʚʦʨʝʯʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʢʘʢ ʤʘʨʢʝʨʳ ʜʣʷ 

ʚʭʦʜʘ ʚ ʪʝ ʠʣʠ ʠʥʳʝ ʤʘʩʩʠʚʳ ʵʚʨʠʩʪʠʢ. (ɼʦʩʪʘʪʦʯʥʦ ʥʘʛʣʷʜʥʦ ʪʘʢʦʡ ʧʦʜʭʦʜ 

ʚʠʜʝʥ, ʥʘʧʨʠʤʝʨ, ʚ ʨʘʟʙʦʨʘʭ ʟʘʜʘʯ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ [5].) ʆʙʲʝʢʪʦʤ ʜʣʷ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʦʩʤʳʩʣʝʥʠʷ ʬʦʨʤʫʣʠʨʦʚʢʠ ʧʨʦʪʠʚʦʨʝʯʠʡ ʚ ʊʈʀɿ ʜʦ ʩʠʭ 

ʧʦʨ ʥʝ ʩʪʘʣʠ. 

ʆʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʘʩʩʠʚʦʚ ʵʚʨʠʩʪʠʢ, ʦʪʨʘʞʘʶʱʠʭ 

ʦʧʳʪ ʠʟʦʙʨʝʪʘʪʝʣʴʩʪʚʘ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

(ʊʉ), ʷʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʟʘʢʦʥʦʤʝʨʥʳʤ ʜʣʷ ʧʨʦʮʝʩʩʘ çʪʝʭʥʦʣʦʛʠʟʘʮʠʠè ʧʨʦʮʝʩʩʘ 

ʧʦʠʩʢʘ ʥʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʷ çʧʦʣʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ 

ʪʚʦʨʯʝʩʪʚʘ ʙʝʟ ʩʘʤʦʛʦ ʪʚʦʨʯʝʩʪʚʘè. ʇʨʘʚʜʘ, ʵʚʨʠʩʪʠʢʠ ʥʝ ʧʦʟʚʦʣʷʶʪ 

ʧʦʣʫʯʘʪʴ ʦʜʥʦʟʥʘʯʥʳʡ ʦʪʚʝʪ, ʦʥʠ ʪʨʝʙʫʶʪ ʦʩʤʳʩʣʝʥʠʷ ʚ ʧʨʠʚʷʟʢʝ ʢ 

ʢʦʥʢʨʝʪʥʦʡ ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʟʘʪʨʘʪʝ ʫʩʠʣʠʡ 

ʥʘ ʤʳʩʣʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʚʩʝ ʨʘʚʥʦ ʦʩʪʘʝʪʩʷ. 

ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʵʚʨʠʩʪʠʢ ʚ ʧʨʠʥʮʠʧʝ ʦʙʣʝʛʯʘʝʪ 

ʚʳʭʦʜ ʥʘ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ. ʆʜʥʘʢʦ ʵʪʦ ʧʦʨʦʞʜʘʝʪ ʧʨʦʙʣʝʤʫ 

ʦʩʚʦʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ (ʥʘ ʫʨʦʚʥʝ ʩʪʝʨʝʦʪʠʧʦʚ, ʜʣʷ 

ʠʩʢʣʶʯʝʥʠʷ çʊʈʀɿʦʚʩʢʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʝʛʨʘʤʦʪʥʦʩʪʠè). ɽʩʣʠ ʩʣʦʞʠʪʴ 

ʚʤʝʩʪʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʝʤʦʚ, ʧʨʠʥʮʠʧʦʚ ʨʘʟʨʝʰʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʪʠʚʦʨʝʯʠʡ 

(ʌʇ) ʠ ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʨʝʰʝʥʠʝ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ, ʪʦ ʫʞʝ ʧʦʣʫʯʠʤ ʤʘʩʩʠʚ 

ʵʚʨʠʩʪʠʢ ʤʦʱʥʦʩʪʴʶ ʙʦʣʝʝ ʩʦʪʥʠ. ɸ ʚ [6], ʥʘʧʨʠʤʝʨ, ʯʠʩʣʦ ʵʚʨʠʩʪʠʢ 

ʧʨʝʚʳʰʘʝʪ ʧʷʪʴ ʩʦʪʝʥ. ʏʪʦʙʳ ʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʠʤ ʤʘʩʩʠʚʦʤ ʠʥʬʦʨʤʘʮʠʠ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʣʝʯʝʥʠʝ ʢʦʤʧʴʶʪʝʨʘ. ʈʘʟʫʤʝʝʪʩʷ, ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʧʦʩʪʦʷʥʥʦ 

ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ ʠʩʧʦʣʴʟʫʝʪ ʧʦʜʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʠ/ʠʣʠ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʩʤʦʞʝʪ ʦʩʚʦʠʪʴ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʝʸ ʯʘʩʪʴ ʥʘ ʫʨʦʚʥʝ ʩʪʝʨʝʦʪʠʧʦʚ (ʧʦʧʨʦʩʪʫ ï ʟʘʧʦʤʥʠʪ). ʅʦ 

ʦʞʠʜʘʪʴ ʪʘʢʦʛʦ ʦʪ ʣʶʜʝʡ, ʪʦʣʴʢʦ ʦʩʚʘʠʚʘʶʱʠʭ ʊʈʀɿ, ʧʨʠʯʝʤ ʥʘ 

ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʢʫʨʩʘʭ, ʠʣʠ ʠʩʧʦʣʴʟʫʶʱʠʭ ʊʈʀɿ ʥʝ ʨʝʛʫʣʷʨʥʦ, ʥʝ ʨʝʘʣʴʥʦ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʠ ʚʦʟʥʠʢʘʶʪ ʧʨʠʟʳʚʳ ʫʧʨʦʩʪʠʪʴ ʊʈʀɿ. 

ʄʝʞʜʫ ʪʝʤ, ʧʦʣʝʟʥʦ ʥʝ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟʦʙʨʝʪʝʥʠʡ ʚ ʤʠʨʝ 

ʩʜʝʣʘʥʦ, ʜʘ ʠ ʜʝʣʘʝʪʩʷ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʊʈʀɿ ʠ ʝʸ ʵʚʨʠʩʪʠʢ. ʇʨʝʜʩʪʘʚʣʷʪʴ 

ʩʝʙʝ, ʯʪʦ ʠʟʦʙʨʝʪʘʪʝʣʴ, ʥʝ ʦʩʚʦʠʚʰʠʡ ʤʝʪʦʜʠʢʫ ʠʟʦʙʨʝʪʘʪʝʣʴʩʪʚʘ, ʪʫʧʦ 

ʧʝʨʝʙʠʨʘʝʪ ʣʶʙʳʝ ʧʨʠʰʝʜʰʠʝ ʥʘ ʫʤ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ, ʜʦʚʦʣʴʥʦ ʥʘʠʚʥʦ. ɺ 

ʢʦʥʮʝ ʢʦʥʮʦʚ, ʟʘ ʩʩʳʣʢʘʤʠ ʥʘ ʠʥʪʫʠʮʠʶ, ʢʦʪʦʨʳʤʠ ʣʶʙʷʪ ʟʣʦʫʧʦʪʨʝʙʣʷʪʴ 

ʧʩʠʭʦʣʦʛʠ ʠ ʧʨʦʪʠʚʥʠʢʠ ʚʩʷʯʝʩʢʠʭ ʤʝʪʦʜʠʢ ʠʟʦʙʨʝʪʘʪʝʣʴʩʪʚʘ, ʩʢʨʳʚʘʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʥʘʷ ʣʦʛʠʢʘ ʦʙʨʘʙʦʪʢʠ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʨʝʰʘʝʤʦʡ 

ʧʨʦʙʣʝʤʦʡ. ʈʘʟʫʤʝʝʪʩʷ, ʚʦʟʤʦʞʥʳʝ ʚʥʝʰʥʠʝ ʧʦʜʩʢʘʟʢʠ (ʥʘʧʨʠʤʝʨ, ʘʥʘʣʦʛʠʠ) 

ʪʦʞʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ, ʥʦ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʥʘ 

ʥʝʢʦʪʦʨʫʶ ʤʘʪʨʠʮʫ ʦʙʨʘʙʦʪʢʠ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
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ʇʦʜ ʣʦʛʠʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʦʙʣʝʤʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʝ ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ 

ʪʠʧʦʚʘʷ ʧʨʦʮʝʜʫʨʘ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ: ʫʪʦʯʥʝʥʠʝ ʮʝʣʠ ʠ ʦʛʨʘʥʠʯʝʥʠʡ, 

ʬʦʨʤʫʣʠʨʦʚʢʘ ʩʦʙʩʪʚʝʥʥʦ ʟʘʜʘʯʠ, ʫʪʦʯʥʝʥʠʝ ʦʙʣʘʩʪʠ ʠʩʭʦʜʥʦʡ ʩʠʩʪʝʤʳ, 

ʩʚʷʟʘʥʥʦʡ ʩ ʟʘʜʘʯʝʡ ʠ ʪ.ʧ. ʇʨʠ ʨʝʘʣʴʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʚʩʝ ʵʪʠ ʧʨʦʮʝʜʫʨʳ 

ʚʳʧʦʣʥʷʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʠ ʙʝʟ ʦʩʦʙʳʭ ʫʩʠʣʠʡ. 

ʅʘʩʪʦʷʱʠʤ ʪʫʧʠʢʦʤ, ʪʦʨʤʦʟʷʱʠʤ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ, ʷʚʣʷʝʪʩʷ ʣʠʙʦ 

ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ ʩʠʥʪʝʟʘ ʠʣʠ 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʷ ʚ ʩʠʩʪʝʤʝ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʟʘʜʘʯʠ-

ʧʨʦʪʠʚʦʨʝʯʠʷ.  ʇʦʩʢʦʣʴʢʫ ʧʨʦʙʣʝʤʘ ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʪʦʡ ʠʣʠ ʬʫʥʢʮʠʠ ʚʧʦʣʥʝ ʨʝʰʘʝʪʩʷ ʧʨʘʚʠʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ (ʥʘʧʨʠʤʝʨ, 

ʪʝʤ ʞʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʧʦʠʩʢʦʤ ʪʝʭʥʦʣʦʛʠʡ), ʪʦ ʛʣʘʚʥʦʝ 

ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʣʦʛʠʢʝ ʨʘʙʦʪʳ ʩ ʧʨʦʪʠʚʦʨʝʯʠʷʤʠ. ʇʦʵʪʦʤʫ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʦʣʝʟʥʳʤ ʧʦʧʳʪʘʪʴʩʷ ʚʳʷʚʠʪʴ ʥʝʢʫʶ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʣʦʛʠʢʫ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʪʠʚʦʨʝʯʠʠ, ʢʦʪʦʨʘʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ 

ʨʝʝhʥʠʠ ʟʘʜʘʯ ʧʨʦʪʠʚʦʨʝʯʠʡ ʧʦʤʠʤʦ ʊʈʀɿ (ʪ.ʝ. ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʥʝ ʟʥʘʢʦʤʳʤʠ 

ʩ ʊʈʀɿ). ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʨʘʟʨʘʙʦʪʯʠʢ, ʩʪʦʣʢʥʫʚʰʠʡʩʷ ʩ 

ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʦʪʠʚʦʨʝʯʠʝʤ (ʊʇ), ʬʠʢʩʠʨʫʝʪ ʝʛʦ, ʘ ʟʘʪʝʤ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪ ʫʩʪʨʘʥʝʥʠʶ ʫʭʫʜʰʝʥʠʷ (ʥʝʞʝʣʘʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ï ʅʕ), ʟʘʥʦʩʷ 

ʫʩʣʦʚʠʝ ʩʦʭʨʘʥʝʥʠʷ ʫʣʫʯʰʝʥʠʷ (ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ï ʇʕ) ʚ ʦʛʨʘʥʠʯʝʥʠʷ. 

ʌʠʟʠʯʝʩʢʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ (ʌʇ) ʧʨʠ ʵʪʦʤ ʚʦʦʙʱʝ ʥʝ ʬʦʨʤʫʣʠʨʫʝʪʩʷ. 

ɺʳʷʚʣʝʥʠʝ ʥʝʢʦʪʦʨʦʡ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʣʦʛʠʢʠ ʨʘʙʦʪʳ ʩ ʧʨʦʪʠʚʦʨʝʯʠʷʤʠ 

ʧʦʣʝʟʥʦ ʪʘʢʞʝ ʠ ʧʦʪʦʤʫ, ʯʪʦ ʧʨʠʥʮʠʧʳ ʊʈʀɿ ʚʩʝ ʯʘʱʝ ʥʘʯʠʥʘʶʪ ʧʨʠʤʝʥʷʪʴʩʷ 

ʧʨʠ ʧʦʠʩʢʝ ʥʦʚʳʭ ʨʝʰʝʥʠʡ ʚ ʥʝʪʝʭʥʠʯʝʩʢʠʭ ʦʙʣʘʩʪʷʭ, ʛʜʝ ʧʨʠʤʝʥʠʤʦʩʪʴ 

ʵʚʨʠʩʪʠʢ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, 

ʥʝʚʦʟʤʦʞʥʦ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ, ʯʪʦ ʬʦʨʤʫʣʠʨʦʚʢʠ ʧʨʦʪʠʚʦʨʝʯʠʷ, 

ʘʥʘʣʦʛʠʯʥʳʝ ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʨʦʪʠʚʦʨʝʯʠʶ (ʊʇ), ʧʨʠʤʝʥʠʤʳ ʢ ʣʶʙʳʤ 

ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʩʠʩʪʝʤʘʤ, ʩʫʱʝʩʪʚʫʶʱʠʤ ʚ ʤʥʦʛʦʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʦʮʝʥʦʢ ʩʦ ʩʪʦʨʦʥʳ ʦʢʨʫʞʝʥʠʷ. ʊʦ ʞʝ ʩʘʤʦʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʠ ʦ 

ʬʦʨʤʫʣʠʨʦʚʢʘʭ, ʘʥʘʣʦʛʠʯʥʳʭ ʬʠʟʠʯʝʩʢʦʤʫ ʧʨʦʪʠʚʦʨʝʯʠʶ (ʌʇ). 

ʈʘʟʫʤʝʝʪʩʷ, ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʘʧʧʘʨʘʪʘ ʧʨʦʪʠʚʦʨʝʯʠʡ ʚ ʥʝʪʝʭʥʠʯʝʩʢʠʭ 

ʦʙʣʘʩʪʷʭ ʥʘʠʤʝʥʦʚʘʥʠʷ ʊʇ ʠ ʌʇ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʤʝʥʝʥʳ ʥʘ ʙʦʣʝʝ 

ʫʥʠʚʝʨʩʘʣʴʥʳʝ. ʇʦʧʳʪʢʠ ʟʘʤʝʥʠʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʜʣʷ ʊʈʀɿ ʥʘʟʚʘʥʠʷ 

ʧʨʦʪʠʚʦʨʝʯʠʡ ʫʞʝ ʜʝʣʘʶʪʩʷ, ʦʜʥʘʢʦ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʥʦʚʳʭ 

ʪʝʨʤʠʥʦʚ ʟʘʯʘʩʪʫʶ ʧʨʠʥʠʤʘʶʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʧʨʠʟʥʘʢʠ. ʅʘʧʨʠʤʝʨ, ʚ [5] 

ʊʇ ʠʤʝʥʫʝʪʩʷ çʜʚʫʭʵʣʝʤʝʥʪʥʦʡ ʤʦʜʝʣʴʶ ʟʘʜʘʯʠè, ʘ ʌʇ ï çʦʜʥʦʵʣʝʤʝʥʪʥʦʡ 

ʤʦʜʝʣʴʶè. ɺ [7] ʊʇ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʘʟʳʚʘʪʴ çʧʨʦʪʠʚʦʨʝʯʠʝʤ ʪʨʝʙʦʚʘʥʠʡè, ʘ 

ʌʇ ï çʧʨʦʪʠʚʦʨʝʯʠʝʤ ʩʚʦʡʩʪʚʘè. ʄʝʞʜʫ ʪʝʤ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʧʨʦʪʠʚʦʨʝʯʠʝ, 

ʘʥʘʣʦʛʠʯʥʦʝ ʊʇ, ʷʚʣʷʝʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʝʤ ʩʠʩʪʝʤʳ, ʘ ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʪʠʭ 

ʧʨʦʪʠʚʦʨʝʯʠʡ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘʨʷʜʫ ʩ 
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ʜʨʫʛʠʤʠ ʝʸ ʧʨʠʟʥʘʢʘʤʠ [8]. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʪʠʚʦʨʝʯʠʝ, ʘʥʘʣʦʛʠʯʥʦʝ ʌʇ, 

ʷʚʣʷʝʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʝʤ ʟʘʜʘʯʠ ʧʦ ʫʩʪʨʘʥʝʥʠʶ (ʨʘʟʨʝʰʝʥʠʶ) ʧʨʦʪʠʚʦʨʝʯʠʷ 

ʩʠʩʪʝʤʳ, ʧʝʨʝʤʝʱʘʶʱʝʝ ʦʪʥʦʰʝʥʠʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ʩ ʚʥʝʰʥʝʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘ ʚʥʫʪʨʝʥʥʝʝ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ 

ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʦʡ ʧʫʪʘʥʠʮʳ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʦʙʦʟʥʘʯʝʥʠʷ: ʊʇ ʠ ʌʇ. 

ʇʦʧʳʪʢʘ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʵʚʨʠʩʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʟʘʣʦʞʝʥʥʳʝ ʚ 

ʩʪʨʫʢʪʫʨʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʪʠʚʦʨʝʯʠʷ, ʙʳʣʘ ʩʜʝʣʘʥʘ ʚ [9]. ʉ ʪʝʭ ʧʦʨ ʙʳʣʠ 

ʚʳʧʦʣʥʝʥʳ ʨʘʟʙʦʨʳ ʮʝʣʦʛʦ ʨʷʜʘ ʟʘʜʘʯ-ʧʨʦʪʠʚʦʨʝʯʠʡ ʠʟ ʪʝʭʥʠʢʠ ʠ 

ʥʝʪʝʭʥʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ, ʚ ʢʦʪʦʨʳʭ ʜʝʣʘʣʘʩʴ ʧʦʧʳʪʢʘ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʣʦʛʠʢʫ 

ʨʘʩʩʫʞʜʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʥʝ ʟʥʘʢʦʤʦʛʦ ʩ ʵʚʨʠʩʪʠʢʘʤʠ ʊʈʀɿ. ɸʥʘʣʠʟ ʵʪʠʭ 

ʨʘʟʙʦʨʦʚ, ʘ ʪʘʢʞʝ ʦʙʦʙʱʝʥʠʝ ʨʷʜʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʘʚʪʦʨʘ ʧʦʟʚʦʣʠʣʠ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʧʨʘʚʠʣʘ ʨʘʙʦʪʳ ʩ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ 

ʧʨʦʪʠʚʦʨʝʯʠʠ ʩʠʩʪʝʤʳ ʩ ʮʝʣʴʶ ʚʳʭʦʜʘ ʥʘ ʠʜʝʶ ʝʛʦ ʨʘʟʨʝʰʝʥʠʷ. 

ɺʦ-ʧʝʨʚʳʭ, ʠʩʭʦʜʥʳʤ ʙʘʟʠʩʦʤ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʨʦʪʠʚʦʨʝʯʠʝʤ ʷʚʣʷʝʪʩʷ ʝʛʦ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʤʦʜʝʣʴ, ʚʝʨʥʝʝ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʤʦʜʝʣʴ ʪʦʡ 

ʯʘʩʪʠ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʩʚʷʟʘʥʘ ʩ ʜʘʥʥʳʤ ʧʨʦʪʠʚʦʨʝʯʠʝʤ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠ 

ʧʦʣʝʟʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʦʡ ʤʦʜʝʣʠ ʦʪʤʝʯʘʣʠʩʴ ʥʝʦʜʥʦʢʨʘʪʥʦ [10], [8], [9]. 

ʇʨʘʚʠʣʴʥʦ ʧʦʩʪʨʦʝʥʥʘʷ ʤʦʜʝʣʴ ʧʨʦʪʠʚʦʨʝʯʠʷ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʚʩʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ, ʘ 

ʪʘʢʞʝ ʠʟʙʝʞʘʪʴ ʛʨʫʙʳʭ ʦʰʠʙʦʢ, ʪʘʢʠʭ ʢʘʢ: 

- ʊʇ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʜʣʷ ʨʘʟʥʳʭ ʩʦʩʪʦʷʥʠʡ ʩʠʩʪʝʤʳ; 

- ʊʇ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʜʣʷ ʨʘʟʥʳʭ (ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ) ʩʠʩʪʝʤ. 

ʄʦʜʝʣʴ ʧʨʦʪʠʚʦʨʝʯʠʷ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʫʟʣʦʚʦʡ ʢʦʤʧʦʥʝʥʪ (ʋʂ), ʪʦ 

ʝʩʪʴ ʪʫ ʯʘʩʪʴ ʩʠʩʪʝʤʳ, ʩʚʦʡʩʪʚʘ ʠ/ʠʣʠ ʩʦʩʪʦʷʥʠʝ ʢʦʪʦʨʦʡ (ʘʋʂ) ʷʚʣʷʝʪʩʷ 

ʧʨʠʯʠʥʦʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʫʣʫʯʰʝʥʠʷ ʥʝʢʦʪʦʨʦʡ ʩʪʦʨʦʥʳ ʩʠʩʪʝʤʳ 

(ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ï ʇʕ) ʠ ʫʭʫʜʰʝʥʠʷ ʜʫʛʦʡ ʩʪʦʨʦʥʳ ʩʠʩʪʝʤʳ 

(ʥʝʞʝʣʘʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ï ʅʕ). ʋʂ ʤʦʞʝʪ ʙʳʪʴ ʚʳʷʚʣʝʥ ʧʫʪʝʤ ʧʦʩʪʨʦʝʥʠʷ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ ʮʝʧʦʯʢʠ ʚ ʚʠʜʝ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩ çʇʦʯʝʤʫ?è, ʜʚʠʛʘʷʩʴ 

ʦʪ ʅʕ ʠ ʦʪ ʇʕ: ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʵʪʠʭ ʮʝʧʦʯʝʢ ʧʦʣʫʯʘʝʤ ʋʂ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʢʦʨʨʝʢʪʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʌʇ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴ ʧʨʠʟʥʘʢʠ (ʩʚʦʡʩʪʚʘ) 

ʋʂ, ʘ ʥʝ ʟʚʝʥʘ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ ʮʝʧʦʯʢʠ ʤʝʞʜʫ ʋʂ ʠ ʅʕ (ʯʪʦ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʨʘʟʙʦʨʘʭ ʟʘʜʘʯ).   

ɼʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ ʤʦʜʝʣʠ ʧʨʦʪʠʚʦʨʝʯʠʷ 

ʧʨʠʭʦʜʠʪʩʷ ʧʦʪʨʘʪʠʪʴ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʠ ʤʳʩʣʠʪʝʣʴʥʫʶ ʵʥʝʨʛʠʶ. ʆʜʥʘʢʦ 

ʩʣʦʞʥʦʩʪʴ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝ ʩʣʝʜʫʝʪ ʧʨʝʫʚʝʣʠʯʠʚʘʪʴ. ɺʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʤʝʪʦʜʠʢʠ ʨʘʙʦʪʳ ʩ ʧʨʦʪʠʚʦʨʝʯʠʷʤʠ, ʚʢʣʶʯʘʷ ɸʈʀɿ, ʠʩʭʦʜʷʪ ʠʟ ʪʦʛʦ, ʯʪʦ ʫ 

ʯʝʣʦʚʝʢʘ ʚ ʫʤʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʫʢʘʟʘʥʥʘʷ ʤʦʜʝʣʴ. ʀʥʘʯʝ ʦʥ ʥʝ ʩʤʦʛ ʙʳ ʦʪʚʝʯʘʪʴ 

ʥʘ ʚʦʧʨʦʩʳ ʤʝʪʦʜʠʢʠ, ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʊʇ ʠ ʌʇ. ʂʩʪʘʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʦ ʪʠʧʘʭ 

ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʨʠʚʝʜʝʥʥʦʝ ʚ [11], ʪʦʞʝ ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʨʠʯʠʥʥʦ-



60 

ʩʣʝʜʩʪʚʝʥʥʫʶ ʤʦʜʝʣʴ. ʇʦ ʩʫʪʠ ʜʝʣʘ, ʧʨʝʜʣʦʞʝʥʠʝ ʨʘʙʦʪʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ ʤʦʜʝʣʴʶ ʧʨʦʪʠʚʦʨʝʯʠʷ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʠʜʠʤʳʤ ʠ 

ʥʘʛʣʷʜʥʳʤ ʪʦ, ʢ ʯʝʤʫ ʚʩʝ ʨʘʚʥʦ ʧʨʠʭʦʜʠʪʩʷ ʦʙʨʘʱʘʪʴʩʷ, ʥʦ ʢʦʨʨʝʢʪʥʦʩʪʴ 

ʢʦʪʦʨʦʛʦ ʥʠʢʘʢ ʥʝ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʮʝʜʫʨʳ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʷʚʣʷʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʜʣʷ ʯʝʣʦʚʝʢʘ. ɺ ʧʨʦʮʝʩʩʝ ʟʥʘʢʦʤʩʪʚʘ ʩ ʦʢʨʫʞʘʶʱʠʤ 

ʤʠʨʦʤ ʦʥ ʥʝʠʟʙʝʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ, ʟʘʢʨʝʧʣʷʷ ʚ ʧʘʤʷʪʠ ʤʥʦʞʝʩʪʚʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʤʦʜʝʣʝʡ. ʊʦ ʝʩʪʴ ʧʨʦʮʝʜʫʨʘ ʧʦʩʪʨʦʝʥʠʷ ʦʯʝʨʝʜʥʦʡ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ 

ʤʦʜʝʣʠ ʦʧʠʨʘʝʪʩʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʪʝʨʝʦʪʠʧʥʳʝ ʤʘʪʨʠʮʳ. ɺ [12], 

ʥʘʧʨʠʤʝʨ, ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʦʩʚʦʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʧʦʩʪʨʦʝʥʠʷ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʳʭ ʤʦʜʝʣʝʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʪʨʦʠʪʴ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʧʘʨʘʤʝʪʨʘʤʠ ʚʥʫʪʨʝʥʥʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʚʥʝʰʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʠʩʪʝʤʳ. ɺ ʧʨʠʥʮʠʧʝ, ʚ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʠʥʞʝʥʝʨ, ʦʩʚʦʠʚʰʠʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʩʚʘʠʚʘʣ ʥʘ ʫʨʦʚʥʝ 

ʩʪʝʨʝʦʪʠʧʦʚ ʜʚʘ ʪʠʧʘ ʤʦʜʝʣʝʡ: ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʪʨʫʢʪʫʨʥʫʶ ʤʦʜʝʣʴ ʵʪʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ (ʠʟ ʢʘʢʠʭ ʯʘʩʪʝʡ ʩʦʩʪʦʠʪ ʠ ʜʣʷ ʯʝʛʦ ʢʘʞʜʘʷ ʯʘʩʪʴ 

ʥʫʞʥʘ), ʘ ʪʘʢʞʝ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʤʦʜʝʣʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʚʥʝʰʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʳ. ʅʘʧʨʠʤʝʨ, 

ʠʥʞʝʥʝʨ, ʦʩʚʦʠʚʰʠʡ çʊʝʦʨʠʶ ʢʦʨʘʙʣʷè, ʜʦʣʞʝʥ ʙʳʣ ʯʝʪʢʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʝʙʝ, 

ʚ ʯʘʩʪʥʦʩʪʠ, ʩʣʝʜʫʶʱʝʝ. ɽʩʣʠ ʧʨʠ ʟʘʜʘʥʥʦʡ ʚʝʣʠʯʠʥʝ ʚʦʜʦʠʟʤʝʱʝʥʠʷ 

ʫʤʝʥʴʰʠʪʴ ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʩʫʜʥʘ ʢ ʝʛʦ ʰʠʨʠʥʝ, ʪʦ ʫʚʝʣʠʯʠʪʩʷ ʧʦʧʝʨʝʯʥʘʷ 

ʦʩʪʦʡʯʠʚʦʩʪʴ, ʪʦ ʝʩʪʴ ʫʣʫʯʰʠʪʴʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʫʜʥʘ 

ʜʝʡʩʪʚʠʶ ʢʨʝʥʷʱʝʛʦ ʤʦʤʝʥʪʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʫʤʝʥʴʰʠʪʩʷ ʧʝʨʠʦʜ 

ʩʦʙʩʪʚʝʥʥʳʭ ʧʦʧʝʨʝʯʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʪʦ ʝʩʪʴ ʙʦʨʪʦʚʘʷ ʢʘʯʢʘ ʩʫʜʥʘ ʩʪʘʥʝʪ 

ʙʦʣʝʝ ʨʝʟʢʦʡ, ʯʪʦ ʫʭʫʜʰʠʪ ʫʩʣʦʚʠʷ ʦʙʠʪʘʝʤʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʵʪʦʤ 

ʫʤʝʥʴʰʠʪʩʷ ʩʤʦʯʝʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʨʧʫʩʘ (ʪʦ ʝʩʪʴ ʧʣʦʱʘʜʴ ʦʙʰʠʚʢʠ 

ʧʦʜʚʦʜʥʦʡ ʯʘʩʪʠ ʩʫʜʥʘ). ʅʘ ʥʝʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ, ʛʜʝ ʦʩʥʦʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʩʠʣʳ ʪʨʝʥʠʷ, ʩʫʤʤʘʨʥʦʝ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠ ʪʨʝʙʫʝʤʘʷ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʝʡ 

ʫʤʝʥʴʰʘʪʩʷ. ɸ ʥʘ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ, ʛʜʝ ʧʨʝʚʘʣʠʨʫʶʪ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠʣʳ ʚʦʣʥʦʚʦʡ ʧʨʠʨʦʜʳ, ʫʤʝʥʴʰʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʜʣʠʥʳ ʢ 

ʰʠʨʠʥʝ ʧʨʠʚʝʜʝʪ ʢ ʨʦʩʪʫ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʝʡ. ʇʦʜʦʙʥʳʝ ʤʦʜʝʣʠ ʥʘ ʫʨʦʚʥʝ 

ʩʪʝʨʝʦʪʠʧʦʚ ʦʩʚʘʠʚʘʶʪʩʷ ʣʶʙʳʤ ʧʨʦʬʝʩʩʠʦʥʘʣʦʤ. ʂʩʪʘʪʠ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ 

ʟʘʯʘʩʪʫʶ ʪʘʢ ʪʷʞʝʣʦ ʙʳʚʘʝʪ ʠʟ ʧʨʦʬʝʩʩʠʦʥʘʣʘ ʠʟʚʣʝʢʘʪʴ ʥʫʞʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʩʪʦʨʦʥʥʝʤʫ ʩʧʝʮʠʘʣʠʩʪʫ: ʧʨʦʬʝʩʩʠʦʥʘʣ ʧʨʦʩʪʦ ʥʝ ʧʦʥʠʤʘʝʪ, 

ʯʪʦ ʥʫʞʥʦ ʨʘʩʩʢʘʟʳʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʥʝʛʦ ʷʚʣʷʝʪʩʷ ʩʘʤʦ ʩʦʙʦʡ 

ʨʘʟʫʤʝʶʱʠʤʩʷ. 
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ɺʦ-ʚʪʦʨʳʭ, ʤʝʭʘʥʠʟʤʦʤ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʷ ʚ ʊʉ ʷʚʣʷʝʪʩʷ 

ʜʠʘʣʝʢʪʠʯʝʩʢʦʝ ʦʪʨʠʮʘʥʠʝ, ʪʦ ʝʩʪʴ ʠʟʤʝʥʝʥʠʝ (ʩʜʝʣʘʪʴ ʠʥʘʯʝ, ʩʜʝʣʘʪʴ ʥʘʦʙʦʨʦʪ) 

ʠʤʝʶʱʠʭʩʷ ʚ ʠʩʭʦʜʥʦʡ ʩʠʩʪʝʤʝ ʧʨʠʟʥʘʢʦʚ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʅʕ, ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʧʨʠʟʥʘʢʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʣʫʯʝʥʠʝ ʇʕ. ɺ ʧʨʝʜʝʣʝ 

ʦʪʨʠʮʘʥʠʶ ʤʦʞʝʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʊʉ ʩ ʩʦʭʨʘʥʝʥʠʝ ʇʕ, ʪʦ ʝʩʪʴ 

ʩʪʘʚʠʪʩʷ ʟʘʜʘʯʘ ʧʦʣʫʯʝʥʠʷ ʇʕ ʠʥʳʤ ʩʧʦʩʦʙʦʤ [10], [8]. 

ɺ-ʪʨʝʪʴʠʭ, ʨʘʟʨʝʰʝʥʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʨʘʟʥʳʭ ʦʪʥʦʰʝʥʠʷʭ 

[8], ʚʢʣʶʯʘʷ ʨʘʟʥʳʝ ʦʪʥʦʰʝʥʠʷ ʢ ʦʙʣʘʩʪʷʤ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʤʦʤʝʥʪʘʤ ʚʨʝʤʝʥʠ, ʘ 

ʪʘʢʞʝ ʢ ʠʥʳʤ ʧʘʨʘʤʝʪʨʘʤ (ʧʨʠʟʥʘʢʘʤ) ʩʠʩʪʝʤʳ.  

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʚʠʪʴ ʧʨʠʟʥʘʢʠ çʠʥʘʢʦʚʦʩʪʠè ʚ ʧʨʠʯʠʥʘʭ, 

ʧʨʠʚʦʜʷʱʠʭ ʢ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʇʕ ʠ ʅʕ. ɺʳʷʚʣʝʥʠʝ ʪʘʢʠʭ ʧʨʠʟʥʘʢʦʚ 

ʧʦʟʚʦʣʠʪ çʟʘʮʝʧʠʪʴʩʷè ʟʘ ʚʦʟʤʦʞʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʷ.  

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʦʚʝʨʷʝʪʩʷ ʩʦʚʧʘʜʝʥʠʝ ʩʪʦʨʦʥ ʩʠʩʪʝʤʳ, ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʇʕ ʠ ʅʕ, ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ ʚʨʝʤʝʥʠ, ʘ ʪʘʢʞʝ ʧʦ ʩʠʩʪʝʤʥʳʤ ʫʨʦʚʥʷʤ. 

ʅʘʣʠʯʠʝ ʥʝʩʦʚʧʘʜʝʥʠʡ ʠ ʷʚʣʷʝʪʩʷ ʪʝʤ ʧʨʠʟʥʘʢʦʤ çʠʥʘʢʦʚʦʩʪʠè, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʠʪ ʥʘʤʝʪʠʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʷ.  

ɽʩʣʠ ʜʣʷ ʜʘʥʥʦʛʦ ʧʨʦʪʠʚʦʨʝʯʠʷ ʩʠʩʪʝʤʳ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʌʇ, ʪʦ 

ʨʘʟʨʝʰʝʥʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʧʦ ʫʢʘʟʘʥʥʳʤ ʥʝʩʦʚʧʘʜʝʥʠʷʤ ʙʫʜʝʪ ʩʯʠʪʘʪʴʩʷ 

ʨʘʟʨʝʰʝʥʠʝʤ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʠʣʠ ʚʦ ʚʨʝʤʝʥʠ, ʠʣʠ ʧʦ ʩʠʩʪʝʤʥʳʤ ʫʨʦʚʥʷʤ. 

ʆʙʳʯʥʦ ʩʪʦʨʦʥʳ ʩʠʩʪʝʤʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʇʕ ʠ ʅʕ, ʦʪʥʦʩʷʪʩʷ ʢ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚʥʝʰʥʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢ 

ʦʜʥʦʤʫ ʩʠʩʪʝʤʥʦʤʫ ʫʨʦʚʥʶ. ɽʩʣʠ ʞʝ ʚʳʷʚʠʣʦʩʴ ʥʝʩʦʚʧʘʜʝʥʠʝ ʇʕ ʠ ʅʕ ʧʦ 

ʩʠʩʪʝʤʥʳʤ ʫʨʦʚʥʷʤ, ʧʨʠʯʝʤ ʅʕ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʤʫ (ʙʦʣʝʝ 

ʦʙʱʝʤʫ) ʩʠʩʪʝʤʥʦʤʫ ʫʨʦʚʥʶ (ʥʘʧʨʠʤʝʨ, ʅʕ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʝ 

ʩʠʩʪʝʤʳ, ʘ ʇʕ ï ʧʦʜʩʠʩʪʝʤʳ), ʪʦ ʧʨʦʪʠʚʦʨʝʯʠʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʢ 

ʩʠʤʤʝʪʨʠʯʥʦʤʫ ʚʠʜʫ, ʧʦʜʚʝʨʛʥʫʚ ʠʥʚʝʨʩʠʠ ʩʦʩʪʦʷʥʠʝ (ʧʘʨʘʤʝʪʨ) ʋʂ ʠ ʧʦʤʝʥʷʚ 

ʤʝʩʪʘʤʠ ʩʪʦʨʦʥʳ ʩʠʩʪʝʤʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʣʫʯʰʝʥʠʶ ʠ ʫʭʫʜʰʝʥʠʶ. ʊʦ 

ʝʩʪʴ ʚʤʝʩʪʦ ʊʇ1 = (ʇʕ(ɸ) + ʅʕ(ɹ)) (ʘʋʂ) ʧʨʠʤʝʥʠʪʴ ʊʇ2 = (ʇʕ(ɹ) + ʅʕ(ɸ)) 

(ʥʝ ʘʋʂ), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟʤʝʥʠʚ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʫʶ ʤʦʜʝʣʴ 

ʧʨʦʪʠʚʦʨʝʯʠʷ. ɺ ʧʨʠʚʝʜʝʥʥʳʭ ʬʦʨʤʫʣʘʭ (ʘʋʂ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʦʜʪʚʝʨʞʜʝʥʠʶ ʩʚʦʡʩʪʚʘ ʠʣʠ ʩʦʩʪʦʷʥʠʷ ʫʟʣʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʝʛʦ ʩʦʭʨʘʥʝʥʠʶ 

(çʜʦʣʞʥʦ ʙʳʪʴè), ʘ (ʥʝ ʘʋʂ) ï ʦʪʨʠʮʘʥʠʶ ʵʪʦʛʦ ʩʚʦʡʩʪʚʘ ʠʣʠ ʩʦʩʪʦʷʥʠʷ (çʥʝ 

ʜʦʣʞʥʦ ʙʳʪʴè). ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʙ ʵʪʦʤ ʩʢʘʟʘʥʦ ʚ [8].    

ʇʨʠ ʩʦʚʧʘʜʝʥʠʠ ʩʪʦʨʦʥ ʩʠʩʪʝʤʳ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʇʕ ʠ ʅʕ, ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, 

ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʦ ʩʠʩʪʝʤʥʳʤ ʫʨʦʚʥʷʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʚʠʪʴ ʨʘʟʥʳʝ ʧʨʠʟʥʘʢʠ ʚ 

ʧʨʠʯʠʥʘʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʇʕ ʠ ʅʕ ʥʘ ʫʨʦʚʥʝ ʚʥʫʪʨʝʥʥʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ. ʉʥʘʯʘʣʘ ʧʨʦʚʝʨʷʝʪʩʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʅʕ: 

ʩʦʩʪʦʷʥʠʝ ʋʂ (ʘʋʂ) ʠʣʠ ʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʪʦ ʝʩʪʴ ʟʚʝʥʦ ʚ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʦʡ ʮʝʧʦʯʢʝ ʤʝʞʜʫ ʘʋʂ ʠ ʅʕ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʅʕ ʫʩʪʨʘʥʷʝʪʩʷ 

ʦʪʨʠʮʘʥʠʝʤ ʵʪʦʛʦ ʟʚʝʥʘ. 
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ɽʩʣʠ ʘʋʂ ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʅʕ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʩʪʘʨʘʪʴʩʷ ʚʳʷʚʠʪʴ çʠʥʘʢʦʚʦʩʪʴè ʧʨʠʟʥʘʢʦʚ, ʩʢʨʳʪʳʭ ʚ ʘʋʂ. ʊʦ ʝʩʪʴ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʫ ʘʋʂ, ʨʘʟʜʝʣʠʪʴ ʥʘ ʙʦʣʝʝ ʧʨʦʩʪʳʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʠ ʧʨʦʚʝʨʠʪʴ ʩʚʷʟʴ ʵʪʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʇʕ ʠ 

ʅʕ. ɽʩʣʠ ʩ ʇʕ ʠ ʅʕ ʩʚʷʟʘʥʳ ʨʘʟʥʳʝ ʧʨʠʟʥʘʢʠ, ʚʭʦʜʷʱʠʝ ʚ ʘʋʂ, ʪʦ ʥʘʧʨʘʚʣʝʥʠʝ 

ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʷ ʥʘʭʦʜʠʪʩʷ ʧʫʪʝʤ ʦʪʨʠʮʘʥʠʷ ʧʨʠʟʥʘʢʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ 

ʅʕ, ʩ ʩʦʭʨʘʥʝʥʠʝ ʧʨʠʟʥʘʢʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʇʕ. ʇʨʠ ʵʪʦʤ ʨʘʟʥʳʝ ʧʨʠʟʥʘʢʠ ʤʦʛʫʪ 

ʙʳʪʴ ʩʢʨʳʪʳ ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ, ʥʦ ʫʢʨʫʧʥʷʶʱʠʭ ʩʤʳʩʣ ʬʦʨʤʫʣʠʨʦʚʢʘʭ. 

ʅʘʧʨʠʤʝʨ, ʘʋʂ ʠʤʝʝʪ ʚʠʜ çʥʘʣʠʯʠʝ ʚʘʣʘ, ʚʨʘʱʘʶʱʝʛʦ ʠʟʜʝʣʠʝè. ɺ ʵʪʦʤ 

ʦʧʨʝʜʝʣʝʥʠʠ çʩʧʨʷʪʘʥʳè ʜʚʘ ʧʨʠʟʥʘʢʘ: ʥʘʣʠʯʠʝ ʦʩʠ, ʚʦʢʨʫʛ ʢʦʪʦʨʦʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʨʘʱʝʥʠʝ, (ʧʨʠʟʥʘʢ ʛʝʦʤʝʪʨʠʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʩʧʦʣʦʞʝʥʠʷ) ʠ ʥʘʣʠʯʠʝ ʚʘʣʘ ʢʘʢ ʢʦʥʢʨʝʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʝʨʝʜʘʯʠ ʚʨʘʱʝʥʠʷ. 

ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʦ-ʨʘʟʥʦʤʫ ʩʚʷʟʘʥ ʩ ʇʕ ʠ ʅʕ. ʂ 

ʧʨʠʤʝʨʫ, ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʇʕ ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʠʪʴ ʧʦʣʦʞʝʥʠʝ ʦʩʠ, ʘ ʜʣʷ 

ʫʩʪʨʘʥʝʥʠʷ ʅʕ ï ʠʟʤʝʥʠʪʴ ʩʧʦʩʦʙ ʧʝʨʝʜʘʯʠ ʚʨʘʱʝʥʠʷ. 

ɽʩʣʠ ʘʋʂ ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʅʕ ʠ ʧʨʠʟʥʘʢʠ, ʚʭʦʜʷʱʠʝ 

ʚ ʘʋʂ, ʚ ʦʜʠʥʘʢʦʚʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʶʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠ ʇʕ ʠ ʅʕ, ʪʦ 

ʦʪʨʠʮʘʥʠʶ ʧʦʜʚʝʨʛʘʝʪʩʷ ʘʋʂ. ʊʦ ʝʩʪʴ ʫʙʠʨʘʝʪʩʷ ʧʨʠʯʠʥʘ ʅʕ, ʘ ʇʕ ʜʦʩʪʠʛʘʝʪʩʷ 

ʧʫʪʝʤ ʧʦʩʪʨʦʝʥʠʷ ʠʥʦʡ ʩʠʩʪʝʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʨʫʛʦʛʦ ʧʨʠʥʮʠʧʘ ʜʝʡʩʪʚʠʷ. 

(ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʫʩʪʨʘʥʝʥʠʝ ʅʕ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʙʩʦʣʶʪʥʦ, ʘ ʩʦʭʨʘʥʝʥʠʝ 

ʇʕ ï ʦʪʥʦʩʠʪʝʣʴʥʦ, ʯʝʨʝʟ ʨʝʟʫʣʴʪʘʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʦʚʦʡ ʩʠʩʪʝʤʳ.) 

ɽʩʣʠ ʧʨʠ ʵʪʦʤ ʘʋʂ ʩʦʜʝʨʞʠʪ ʥʝʩʢʦʣʴʢʦ ʧʨʠʟʥʘʢʦʚ, ʚʤʝʩʪʝ ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʥʘʣʠʯʠʝ ʇʕ ʠ ʅʕ, ʪʦ ʦʪʨʠʮʘʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ 

ʧʦʟʚʦʣʷʝʪ ʥʘʤʝʪʠʪʴ ʥʝʩʢʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʷ. ɺ 

ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʪʘʢʦʤʫ ʦʪʨʠʮʘʥʠʶ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʟʘʜʘʯʫ ʦ ʜʘʪʯʠʢʝ 

ʟʘʧʦʣʥʝʥʠʷ ʙʝʥʟʦʙʘʢʘ, ʧʨʠʚʝʜʝʥʥʫʶ ʚ [13]. 

ʇʨʠ ʧʦʣʥʦʤ ʠʣʠ ʯʘʩʪʠʯʥʦʤ ʦʪʨʠʮʘʥʠʠ ʘʋʂ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʭʦʜʠʪʩʷ ʨʝʰʘʪʴ 

ʟʘʜʘʯʫ ʩʠʥʪʝʟʘ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ. ʇʨʠ 

ʵʪʦʤ ʞʝʣʘʪʝʣʴʥʦ ʪʘʢʞʝ ʩʨʝʜʠ ʨʝʩʫʨʩʦʚ ʥʘʭʦʜʠʪʴ ʬʘʢʪʦʨʳ ʦʩʦʙʝʥʥʦʩʪʠ 

(ʧʨʠʟʥʘʢʠ çʠʥʘʢʦʚʦʩʪʠè), ʚʳʜʝʣʷʶʱʠʝ ʜʘʥʥʳʡ ʨʝʩʫʨʩ ʠʟ ʚʩʝʛʦ ʤʥʦʞʝʩʪʚʘ 

ʦʩʪʘʣʴʥʳʭ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʡ ʚ ʥʝʪʝʭʥʠʯʝʩʢʠʭ 

ʦʙʣʘʩʪʷʭ. 

ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʘʥʘʣʠʟ ʩʠʪʫʘʮʠʠ ʥʘ ʚʳʷʚʣʝʥʠʝ ʧʨʠʟʥʘʢʦʚ çʠʥʘʢʦʚʦʩʪʠè 

ʜʦʣʞʝʥ ʚʳʷʚʣʷʪʴ ʠ ʪʝ ʬʘʢʪʦʨʳ ʦʩʦʙʝʥʥʦʩʪʠ, ʠʟʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝ ʪʦʣʴʢʦ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʨʝʰʝʥʠʶ ʧʨʦʪʠʚʦʨʝʯʠʷ, ʥʦ ʠ ʜʦʧʫʩʪʠʤʦ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʧʨʠʤʝʥʝʥʠʝ ʫʢʘʟʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʟʘʜʘʯʘʤ ʠʟ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʥʝʪʝʭʥʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ. 

ɿʘʜʘʯʘ ʦ ʩʦʟʜʘʥʠʠ ʩʘʤʦʣʝʪʘ 

ɼʘʥʥʘʷ ʟʘʜʘʯʘ ʧʨʠʚʝʜʝʥʘ ʚ [14] ʠ ʙʳʣʘ ʨʝʘʣʴʥʦ ʨʝʰʝʥʘ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʚ ʩʝʨʝʜʠʥʝ 20-ʛʦ ʚʝʢʘ. 
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ʅʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʡ ʩʘʤʦʣʝʪ ʩ ʙʦʣʴʰʠʤʠ 

ʩʢʦʨʦʩʪʴʶ ʠ ʜʘʣʴʥʦʩʪʴʶ ʧʦʣʝʪʘ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʘʣʴʥʦʩʪʠ ʙʳʣʦ ʧʨʠʥʷʪʦ 

ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʫʨʙʦʚʠʥʪʦʚʳʝ ʜʚʠʛʘʪʝʣʠ (ʢʘʢ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʝ). 

ɸ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʩʢʦʨʦʩʪʠ ʧʦʣʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʨʠʤʝʥʠʪʴ 

ʢʨʳʣʴʷ ʙʦʣʴʰʦʡ ʩʪʨʝʣʦʚʠʜʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʠʣʦʚʫʶ ʫʩʪʘʥʦʚʢʫ ʙʦʣʴʰʦʡ 

ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʠ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʦʚʘʚʰʠʡ ʚ ʪʦ ʚʨʝʤʷ ʜʚʠʛʘʪʝʣʴ ʠʤʝʣ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʫʶ ʝʜʠʥʠʯʥʫʶ ʤʦʱʥʦʩʪʴ, ʧʦʵʪʦʤʫ ʥʘ ʩʘʤʦʣʝʪ ʧʨʠʰʣʦʩʴ 

ʫʩʪʘʥʦʚʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ ʜʚʠʛʘʪʝʣʝʡ (8 ʰʪʫʢ), ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʫʶ ʩʫʤʤʘʨʥʫʶ ʤʦʱʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ ʧʦʪʨʝʙʦʚʘʣʦʩʴ 

ʫʚʝʣʠʯʠʪʴ ʨʘʟʤʘʭ ʢʨʳʣʴʝʚ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʭ ʘʙʩʦʣʶʪʥʳʡ ʨʘʟʤʝʨ, ʯʪʦ 

ʧʨʠʚʝʣʦ ʢ ʥʝʜʦʧʫʩʪʠʤʦ ʙʦʣʴʰʦʤʫ ʚʝʩʫ ʢʨʳʣʴʝʚ. ʇʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ 

ʤʦʜʝʣʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʪʠʚʦʨʝʯʠʷ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1. 

ɸʥʘʣʠʟ ʇʕ ʠ ʅʕ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʦʙʣʘʩʪʷʤ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ, ʥʦ ʢ ʨʘʟʥʳʤ ʩʠʩʪʝʤʥʳʤ ʫʨʦʚʥʷʤ: ʇʕ1 ʠ ʇʕ2 ï ʦʙʱʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ (ʩʘʤʦʣʝʪʘ), ʘ ʅʕ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʜʩʠʩʪʝʤʳ 

(ʢʨʳʣʘ). ʇʦʵʪʦʤʫ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʢʘʞʝʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʩʣʝʜʫʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʩʥʠʞʝʥʠʝ ʚʝʩʘ ʢʨʳʣʘ ʟʘ ʩʯʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʫʨʦʚʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʜʩʠʩʪʝʤʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʵʪʦ ʙʳʣʦ ʙʳ ʚʦʟʤʦʞʥʦ ʧʫʪʝʤ 

ʧʨʠʤʝʥʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʪʠʪʘʥʦʚʳʭ ʩʧʣʘʚʦʚ ʠ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʅʦ ʚ 

ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʨʠʤʝʥʝʥʠʝ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʷʚʣʷʣʦʩʴ 

ʙʝʟʫʩʣʦʚʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ. ʇʦʵʪʦʤʫ ʜʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʫʩʪʨʘʥʝʥʠʷ ʅʕ ʚ ʪʦ 

ʚʨʝʤʷ ʙʳʣʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʳʤ. 

ʀʟ ʤʦʜʝʣʠ ʊʇ ʚʠʜʥʦ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʋʂ çʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʚʠʛʘʪʝʣʝʡè 

ʦʙʫʩʣʦʚʣʝʥʦ ʦʛʨʘʥʠʯʝʥʠʝʤ ʝʜʠʥʠʯʥʦʡ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ. ʇʦʵʪʦʤʫ 

ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʦʛʣʦ ʙʳʪʴ ʨʘʟʨʝʰʝʥʦ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ʙʦʣʴʰʝʡ ʝʜʠʥʠʯʥʦʡ ʤʦʱʥʦʩʪʠ. ɺ ʧʨʠʥʮʠʧʝ ʜʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʷʚʣʷʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ: ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʪʘʢʦʡ ʜʚʠʛʘʪʝʣʴ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʙʳʣ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʦʟʜʘʥ. ʆʜʥʘʢʦ ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ï ʧʨʦʮʝʩʩ ʙʦʣʝʝ 

çʢʘʥʠʪʝʣʴʥʳʡè ʠ ʜʣʠʪʝʣʴʥʳʡ, ʯʝʤ ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʩʘʤʦʣʝʪʘ. ʇʦʵʪʦʤʫ ʚ 

ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʟʘʜʘʥʥʳʭ ʞʝʩʪʢʠʭ ʩʨʦʢʘʭ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʩʘʤʦʣʝʪʘ 

ʩʫʱʝʩʪʚʫʶʱʘʷ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ ʪʘʢʞʝ ʷʚʣʷʣʘʩʴ ʙʝʟʫʩʣʦʚʥʳʤ 

ʦʛʨʘʥʠʯʝʥʠʝʤ. 

ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ɸʈʀɿʘ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʩʦʩʪʦʷʥʠʝ 

ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʛʣʘʚʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ. ɼʘʥʥʘʷ 

ʨʝʢʦʤʝʥʜʘʮʠʷ ʧʨʘʚʠʣʴʥʘʷ, ʝʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦ ʧʦʠʩʢʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ 

ʠʟʦʙʨʝʪʝʥʠʷ. ʆʜʥʘʢʦ ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʣʴʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʥʘʧʨʘʚʣʝʥʠʝ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤ ʧʨʠʭʦʜʠʪʩʷ ʚʳʙʠʨʘʪʴ ʩ ʫʯʝʪʦʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʜʘʥʥʦʝ ʚʨʝʤʷ 

ʙʝʟʫʩʣʦʚʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʝ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʜʦʣʞʥʦ 
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ʫʯʠʪʳʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʩʪʴ ʮʝʣʝʡ ʠ ʦʛʨʘʥʠʯʝʥʠʡ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʙʫʜʝʪ ʪʦ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʚʳʧʦʣʥʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʟʘʯʘʩʪʫʶ ʥʝ ʩʦʚʧʘʜʘʶʱʠʝ ʩ 

ʛʣʘʚʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ. ʅʘʧʨʠʤʝʨ, ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʘ ʠʟʤʝʥʝʥʠʷ ʥʘʜʩʠʩʪʝʤʳ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʪ.ʧ. 

 

ʈʠʩʫʥʦʢ 1. ʇʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʤʦʜʝʣʴ ʊʇ ʢ ʟʘʜʘʯʝ ʦ ʩʦʟʜʘʥʠʠ 

ʩʘʤʦʣʝʪʘ 
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ɽʩʣʠ ʦʙʨʘʪʠʪʴʩʷ ʢ ʩʦʩʪʦʷʥʠʶ ʋʂ ʠ ʧʦʩʪʘʨʘʪʴʩʷ ʚʳʷʚʠʪʴ ʝʛʦ ʩʣʦʞʥʫʶ 

ʩʪʨʫʢʪʫʨʫ, ʪʦ ʩʪʘʥʦʚʠʪʩʷ ʚʠʜʥʦ, ʯʪʦ ʵʣʝʤʝʥʪ çʜʚʠʛʘʪʝʣʴè ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 

ʵʣʝʤʝʥʪʦʚ: çʪʫʨʙʠʥʘè ʠ çʚʦʟʜʫʰʥʳʡ ʚʠʥʪè. ʇʨʠʯʝʤ ʧʨʠʟʥʘʢ (ʧʘʨʘʤʝʪʨ) 

ʪʫʨʙʠʥʳ çʤʦʱʥʦʩʪʴè ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʇʕ1, ʘ ʧʨʠʟʥʘʢ (ʧʘʨʘʤʝʪʨ) 

ʚʦʟʜʫʰʥʦʛʦ ʚʠʥʪʘ çʜʠʘʤʝʪʨè ʩʚʷʟʘʥ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʅʕ. 

ʇʨʠʤʝʥʷʷ ʦʧʝʨʘʮʠʶ ʜʠʘʣʝʢʪʠʯʝʩʢʦʛʦ ʦʪʨʠʮʘʥʠʷ, ʧʦʣʫʯʘʝʤ ʥʘʧʨʘʚʣʝʥʠʝ 

ʨʘʟʨʝʰʝʥʠʷ ʜʘʥʥʦʛʦ ʧʨʦʪʠʚʦʨʝʯʠʷ: ʩʦʯʝʪʘʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʫʨʙʠʥ ʩ 

ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʠʥʪʦʚ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʝʞʦʩʝʚʳʭ ʨʘʩʩʪʦʷʥʠʡ. ɼʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʙʳʣ ʩʦʟʜʘʥ ʜʚʠʛʘʪʝʣʴʥʳʡ ʘʛʨʝʛʘʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ 

ʜʚʫʭ ʪʫʨʙʠʥ, ʨʘʙʦʪʘʶʱʠʭ ʯʝʨʝʟ ʦʙʱʠʡ ʨʝʜʫʢʪʦʨ ʥʘ ʦʜʠʥ ʚʠʥʪ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ 

ʫʤʝʥʴʰʠʪʴ ʯʠʩʣʦ ʜʚʠʛʘʪʝʣʝʡ ʚʜʚʦʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʚ ʨʘʟʤʘʭ, ʨʘʟʤʝʨʳ 

ʠ ʚʝʩ ʢʨʳʣʴʝʚ. 

ɿʘʜʘʯʘ ʦ ʧʨʦʧʠʪʢʝ ʩʚʠʥʮʦʤ ʧʦʨʠʩʪʦʛʦ ʦʙʨʘʟʮʘ ʢʘʨʙʠʜʘ ʢʨʝʤʥʠʷ 

ɼʘʥʥʘʷ ʟʘʜʘʯʘ ʧʨʠʚʝʜʝʥʘ ʚ [15]. 

ʇʦʨʠʩʪʳʡ ʙʠʦʤʦʨʬʥʳʡ ʢʘʨʙʠʜ ʢʨʝʤʥʠʷ, ʧʦʣʫʯʝʥʥʳʡ ʠʟ ʜʨʝʚʝʩʠʥʳ ï 

ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ ʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ 

ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʚ ʵʣʝʢʪʨʠʯʝʩʪʚʦ. ɼʣʷ ʵʪʦʛʦ ʝʛʦ ʥʫʞʥʦ 

ʦʢʠʩʣʠʪʴ, ʩʦʟʜʘʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʦʡ ʠʟ ʦʢʩʠʜʘ ʢʨʝʤʥʠʷ (ʠʟʦʣʷʪʦʨ, ʦʙʢʣʘʜʢʘ 

ʢʦʥʜʝʥʩʘʪʦʨʘ), ʘ ʟʘʪʝʤ ʚʚʝʩʪʠ ʪʷʞʝʣʳʡ ʤʝʪʘʣʣ, ʥʘʧʨʠʤʝʨ, ʩʚʠʥʝʮ. ʇʨʦʙʣʝʤʘ ʚ 

ʪʦʤ, ʯʪʦ ʨʘʩʧʣʘʚʣʝʥʥʳʡ ʪʷʞʝʣʳʡ ʤʝʪʘʣʣ ʧʣʦʭʦ ʩʤʘʯʠʚʘʝʪ ʦʢʩʠʜ ʢʨʝʤʥʠʷ. 

ɿʘʪʘʣʢʠʚʘʪʴ ʝʛʦ ʥʫʞʥʦ ʧʦʜ ʜʘʚʣʝʥʠʝʤ, ʥʦ ʩʦʙʨʘʥʥʳʝ ʩʭʝʤʳ ʧʨʠʚʦʜʷʪ ʢ ʪʦʤʫ, 

ʯʪʦ ʦʙʨʘʟʝʮ ʢʘʨʙʠʜʘ ʢʨʝʤʥʠʷ ʚʩʧʣʳʚʘʝʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʤʝʪʘʣʣʘ ʠ ʦʢʘʟʳʚʘʝʪʩʷ 

ʥʝ ʧʦʣʥʦʩʪʴʶ ʧʦʛʨʫʞʝʥʥʳʤ. ʇʨʠ ʵʪʦʤ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʣʥʦʝ ʟʘʧʦʣʥʝʥʠʝ 

ʧʦʨ ʦʙʨʘʟʮʘ ʢʘʨʙʠʜʘ ʢʨʝʤʥʠʷ ʩʚʠʥʮʦʤ, ʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʜʘʚʣʝʥʠʷ ʩʘʤ ʦʙʨʘʟʝʮ 

ʨʘʟʨʫʰʘʝʪʩʷ. ʇʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʤʦʜʝʣʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʦʪʠʚʦʨʝʯʠʷ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2. 

 

ʈʠʩʫʥʦʢ 2. ʇʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʤʦʜʝʣʴ ʊʇ ʢ ʟʘʜʘʯʝ ʦ ʧʨʦʧʠʪʢʝ 

ʩʚʠʥʮʦʤ ʧʦʨʠʩʪʦʛʦ ʦʙʨʘʟʮʘ ʢʘʨʙʠʜʘ ʢʨʝʤʥʠʷ 
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ɸʥʘʣʠʟ ʇʕ ʠ ʅʕ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʟʥʳʤ ʤʦʤʝʥʪʘʤ 

ʚʨʝʤʝʥʠ: ʇʕ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʤʝʞʫʪʢʫ ʚʨʝʤʝʥʠ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘʧʦʣʥʝʥʠʝ ʧʦʨ, ʘ ʅʕ ï ʢ ʤʦʤʝʥʪʫ ʚʨʝʤʝʥʠ ʧʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ (ʢ 

ʨʝʟʫʣʴʪʘʪʫ). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʥʝʢʦʪʦʨʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʚʦ ʚʨʝʤʝʥʠ. ʇʨʠ ʵʪʦʤ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʅʕ1 ʠ ʅʕ2 ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʋʂ: çʧʦʛʨʫʞʝʥʠʝ 

ʦʙʨʘʟʮʘ ʢʘʨʙʠʜʘ ʢʨʝʤʥʠʷ ʚ ʨʘʩʧʣʘʚʣʝʥʥʳʡ (ʞʠʜʢʠʡ) ʩʚʠʥʝʮ ʧʦʜ ʜʘʚʣʝʥʠʝʤè. 

ʇʨʠʟʥʘʢʠ ʵʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦ-ʨʘʟʥʦʤʫ ʩʚʷʟʘʥʳ ʩ ʇʕ ʠ ʅʕ. ʇʕ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʧʨʠʟʥʘʢʦʚ, ʅʕ1 ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ 

ʩʚʠʥʮʘ, ʘ ʅʕ2 ï ʩ ʥʘʣʠʯʠʝʤ ʜʘʚʣʝʥʠʷ. ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʨʝʰʝʥʠʷ 

ʧʨʦʪʠʚʦʨʝʯʠʷ ʧʨʠʜʝʪʩʷ ʧʨʠʤʝʥʠʪʴ ʦʧʝʨʘʮʠʶ ʜʠʘʣʝʢʪʠʯʝʩʢʦʛʦ ʦʪʨʠʮʘʥʠʷ. ʇʨʠ 

ʟʘʧʦʣʥʝʥʠʠ ʚʝʱʝʩʪʚʦ, ʧʦʩʪʫʧʘʶʱʝʝ ʚ ʧʦʨʳ ʦʙʨʘʟʮʘ ʢʘʨʙʠʜʘ ʢʨʝʤʥʠʷ, ʜʦʣʞʥʦ 

ʙʳʪʴ ʞʠʜʢʠʤ ʠ ʩʦʜʝʨʞʘʪʴ ʩʚʠʥʝʮ (ʩʚʦʡʩʪʚʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʇʕ),  ʥʦ ʜʦʣʞʥʦ 

ʙʳʪʴ ʥʝ ʨʘʩʧʣʘʚʣʝʥʥʳʤ ʩʚʠʥʮʦʤ ʠ ʠʤʝʪʴ ʩʚʦʡʩʪʚʦ ʟʘʧʦʣʥʷʪʴ ʧʦʨʳ ʙʝʟ ʜʘʚʣʝʥʠʷ 

(ʭʦʨʦʰʦ ʩʤʘʯʠʚʘʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʨ). ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʦʝ ʚʝʱʝʩʪʚʦ ʧʦʩʣʝ 

ʟʘʧʦʣʥʝʥʠʷ ʧʦʨ ʜʦʣʞʥʦ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʯʠʩʪʳʡ ʩʚʠʥʝʮ 

(ʫʧʦʤʷʥʫʪʦʝ ʚʳʰʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚʦ ʚʨʝʤʝʥʠ). 

ɺʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʧʦʜʙʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ, ʜʣʷ ʨʝʰʝʥʠʷ 

ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʳ ʩʧʝʮʠʘʣʴʥʳʝ ʟʥʘʥʠʷ. ʉʧʝʮʠʘʣʠʩʪ-ʭʠʤʠʢ ʧʨʝʜʣʦʞʠʣ 

ʠʩʧʦʣʴʟʦʚʘʪʴ çʩʚʠʥʮʦʚʳʡ ʩʘʭʘʨè (ʘʮʝʪʘʪ ʩʚʠʥʮʘ (II)), ʢʦʪʦʨʳʡ ʚ ʚʠʜʝ ʨʘʩʪʚʦʨʘ 

ʠʣʠ ʨʘʩʧʣʘʚʘ ʭʦʨʦʰʦ ʟʘʧʦʣʥʷʝʪ ʧʦʨʳ, ʘ ʟʘʪʝʤ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʥʘʛʨʝʚʝ 

ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʩʚʠʥʝʮ ʠ ʛʘʟʦʚʫʶ ʬʨʘʢʮʠʶ, ʢʦʪʦʨʘʷ ʩʘʤʘ 

ʚʳʭʦʜʠʪ ʠʟ ʧʦʨ.  

ɿʘʜʘʯʘ ʦ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʣʘʟʤʝʥʥʦʡ ʧʘʥʝʣʠ 

ɼʘʥʥʘʷ ʟʘʜʘʯʘ ʧʨʠʚʝʜʝʥʘ ʚ [5]. 

ʇʣʘʟʤʝʥʥʳʡ ʜʠʩʧʣʝʡ ʜʘʝʪ ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʦ ʠʤʝʝʪ ʨʷʜ 

ʥʝʜʦʩʪʘʪʢʦʚ. ʆʜʠʥ ʠʟ ʥʠʭ ï ʥʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ: ʦʪʥʦʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʤʦʛʦ 

ʜʠʩʧʣʝʝʤ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʢ ʧʦʪʨʝʙʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʫ 

ʜʨʫʛʠʭ ʪʠʧʦʚ ʜʠʩʧʣʝʝʚ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʘʨʘʤʝʪʨʳ ʚʩʝʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʧʣʘʟʤʝʥʥʦʡ ʧʘʥʝʣʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ, ʠ ʤʝʥʷʪʴ ʠʭ ʥʝʣʴʟʷ. 

ʇʣʘʟʤʝʥʥʘʷ ʧʘʥʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʳʪʫʶ ʢʦʨʦʙʢʫ, 

ʩʦʩʪʦʷʱʫʶ ʠʟ ʜʚʫʭ ʣʠʩʪʦʚ ʩʪʝʢʣʘ, ʩʦʝʜʠʥʝʥʥʳʭ ʧʝʨʠʬʝʨʠʡʥʦʡ ʨʘʤʢʦʡ. ʇʘʥʝʣʴ 

ʟʘʧʦʣʥʝʥʘ ʠʥʝʨʪʥʳʤ ʛʘʟʦʤ, ʜʘʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʥʠʞʝ ʘʪʤʦʩʬʝʨʥʦʛʦ. ʅʘ ʟʘʜʥʝʤ 

ʩʪʝʢʣʝ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʜʧʠʢʩʝʣʠ ï ʷʯʝʡʢʠ. ʉʪʝʥʢʠ ʷʯʝʝʢ ʧʦʢʨʳʪʳ ʬʦʩʬʦʨʦʤ, 

ʜʘʶʱʠʤ ʩʚʝʪ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʨʠ ʷʯʝʡʢʠ, ʩʦʟʜʘʶʱʠʝ 

ʪʨʠ ʨʘʟʥʳʭ ʮʚʝʪʘ, ʦʙʨʘʟʫʶʪ ʧʠʢʩʝʣʴ). ʅʘ ʧʝʨʝʜʥʝʤ ʩʪʝʢʣʝ ʨʘʟʤʝʱʝʥʳ 

ʧʨʦʟʨʘʯʥʳʝ ʵʣʝʢʪʨʦʜʳ (ʫʧʨʦʱʝʥʥʦ ʛʦʚʦʨʷ, ʧʦ ʜʚʘ ʜʣʷ ʢʘʞʜʦʡ ʷʯʝʡʢʠ). ɿʘʟʦʨ 

ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ ʪʘʢʦʡ, ʯʪʦʙʳ ʧʨʠ ʧʦʜʘʯʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʵʣʝʢʪʨʦʜʳ ʤʦʛ 

ʚʦʟʥʠʢʥʫʪʴ ʧʣʘʟʤʝʥʥʳʡ ʨʘʟʨʷʜ. ɺʦʟʥʠʢʘʶʱʝʝ ʧʨʠ ʠʦʥʠʟʘʮʠʠ ʠʥʝʨʪʥʦʛʦ ʛʘʟʘ 

ʦʙʣʘʯʢʦ ʧʣʘʟʤʳ ʛʝʥʝʨʠʨʫʝʪ ʧʦʪʦʢ ʬʦʪʦʥʦʚ ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ ʜʠʘʧʘʟʦʥʝ. 
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ʌʦʪʦʥʳ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʬʦʩʬʦʨ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʩʪʝʥʘʭ ʷʯʝʡʢʠ, ʢʦʪʦʨʳʡ 

ʠʩʧʫʩʢʘʝʪ ʚʠʜʠʤʳʡ ʩʚʝʪ ʥʫʞʥʦʛʦ ʮʚʝʪʘ. 

ʄʦʱʥʦʩʪʴ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʧʘʥʝʣʴʶ, ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʥʘʧʨʷʞʝʥʠʷ, 

ʧʦʜʘʚʘʝʤʦʛʦ ʥʘ ʵʣʝʢʪʨʦʜʳ. ʇʨʠʯʝʤ ʥʘʧʨʷʞʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʘʢʪʠʚʘʮʠʠ 

ʧʣʘʟʤʳ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʚʝʣʠʯʠʥʫ ʥʘʧʨʷʞʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʣʘʟʤʳ. ʀʟ ʬʠʟʠʢʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʯʝʤ ʤʝʥʴʰʝ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ, ʪʝʤ ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ 

ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʣʘʟʤʝʥʥʦʛʦ ʨʘʟʨʷʜʘ. ʆʜʥʘʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʩʚʝʯʝʥʠʝ ʚ ʨʘʟʤʝʨʘʭ ʚʩʝʡ ʷʯʝʡʢʠ, ʵʣʝʢʪʨʦʜʳ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʳ 

ʩʦʨʘʟʤʝʨʥʦ ʚʝʣʠʯʠʥʝ ʷʯʝʡʢʠ, ʢʦʪʦʨʘʷ, ʢʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, 

ʦʧʪʠʤʠʟʠʨʦʚʘʥʘ ʠ ʠʟʤʝʥʝʥʠʶ ʥʝ ʧʦʜʣʝʞʠʪ. 

ʇʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʤʦʜʝʣʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʦʪʠʚʦʨʝʯʠʷ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 3. 

ɸʥʘʣʠʟ ʇʕ ʠ ʅʕ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʠ ʩʚʷʟʘʥʳ ʩ ʨʘʟʥʳʤʠ ʤʦʤʝʥʪʘʤʠ 

ʚʨʝʤʝʥʠ: ʅʕ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʦʤʝʥʪʦʤ ʘʢʪʠʚʘʮʠʠ (ʟʘʞʠʛʘʥʠʷ) ʧʣʘʟʤʳ, ʘ ʇʕ ï 

ʧʨʦʤʝʞʫʪʢʦʤ ʚʨʝʤʝʥʠ ʧʦʜʜʝʨʞʘʥʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʣʘʟʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 

ʩʚʝʯʝʥʠʷ ʷʯʝʡʢʠ. ʇʦʵʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥʦ ʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʚʦ ʚʨʝʤʝʥʠ. ʇʦʩʢʦʣʴʢʫ ʷʚʣʷʶʱʠʡʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʅʕ ʧʨʠʟʥʘʢ çʙʦʣʴʰʦʝ ʥʘʧʨʷʞʝʥʠʝè - ʵʪʦ 

ʩʣʝʜʩʪʚʠʝ ʘʋʂ çʙʦʣʴʰʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠè, ʪʦ ʩʣʝʜʫʝʪ ʩʥʘʯʘʣʘ 

ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ. ʊʦ ʝʩʪʴ, 

ʩʦʭʨʘʥʷʷ ʙʦʣʴʰʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ, ʤʝʥʷʪʴ ʚʦ ʚʨʝʤʝʥʠ ʚʝʣʠʯʠʥʫ 

ʧʦʜʘʚʘʝʤʦʛʦ ʥʘʧʨʷʞʝʥʠʷ: ʙʦʣʴʰʦʝ ʜʣʷ ʘʢʪʠʚʘʮʠʠ ʧʣʘʟʤʳ ʠ ʫʤʝʥʴʰʝʥʥʦʝ ʜʣʷ 

ʝʸ ʧʦʜʜʝʨʞʘʥʠʷ. ʆʜʥʘʢʦ, ʫʯʠʪʳʚʘʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʷʯʝʝʢ, ʧʦʜʦʙʥʘʷ 

ʜʠʥʘʤʠʟʘʮʠʷ ʚʝʣʠʯʠʥʳ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʢʘʞʜʦʡ ʷʯʝʡʢʠ ʯʨʝʟʤʝʨʥʦ ʫʩʣʦʞʥʠʪ 

ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʧʘʥʝʣʴʶ, ʠ ʧʦʵʪʦʤʫ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ.  ʊʦʛʜʘ, 

ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʝ ʥʘʧʨʷʞʝʥʠʷ ʦʩʪʘʝʪʩʷ ʧʦʜʚʝʨʛʥʫʪʴ ʠʟʤʝʥʝʥʠʶ ʚʦ 

ʚʨʝʤʝʥʠ ʩʦʩʪʦʷʥʠʝ ʋʂ: ʠʟʤʝʥʷʪʴ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ. ʆʜʥʘʢʦ 

ʧʦʜʦʙʥʘʷ ʜʠʥʘʤʠʟʘʮʠʷ ʵʣʝʢʪʨʦʜʦʚ ʯʨʝʟʤʝʨʥʦ ʫʩʣʦʞʥʠʪ ʢʦʥʩʪʨʫʢʮʠʶ ʧʘʥʝʣʠ ʠ 

ʪʘʢʞʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʨʝʰʝʥʠʷ 

ʧʨʦʪʠʚʦʨʝʯʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ ʚʦ ʚʨʝʤʝʥʠ, ʧʨʠ ʚʩʝʡ ʚʥʝʰʥʝʡ 

ʟʘʤʘʥʯʠʚʦʩʪʠ, ʥʝ ʨʝʘʣʠʟʫʝʤʳ ʠʟ-ʟʘ ʠʤʝʶʱʠʭʩʷ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʫʩʣʦʞʥʝʥʠʝ 

ʩʠʩʪʝʤʳ. 

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʦʩʪʘʝʪʩʷ ʪʦʣʴʢʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ 

ʩʠʩʪʝʤʳ ʠ ʧʦʜʚʝʨʛʥʫʪʴ ʝʛʦ ʜʠʘʣʝʢʪʠʯʝʩʢʦʤʫ ʦʪʨʠʮʘʥʠʶ. ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 

3, ʢʨʘʪʢʦ ʩʠʩʪʝʤʫ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʢʘʢ ʜʚʘ ʵʣʝʢʪʨʦʜʘ ʚ ʧʨʦʟʨʘʯʥʦʡ ʷʯʝʡʢʝ ʩ 

ʠʥʝʨʪʥʳʤ ʛʘʟʦʤ. ʀʟ ʚʩʝʭ ʫʢʘʟʘʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʬʘʢʪʦʨʦʤ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʡ 

ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ, ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʜʦʚ. ʇʦʣʫʯʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʷ: ʠʩʧʦʣʴʟʦʚʘʪʴ çʥʝ ʜʚʘè ʵʣʝʢʪʨʦʜʘ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʯʝʪʳʨʝ ʵʣʝʢʪʨʦʜʘ: ʜʚʘ  ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 
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(ʠʥʠʮʠʠʨʫʶʱʠʭ) ʥʘ ʤʘʣʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʞʠʛʘʥʠʷ ʧʣʘʟʤʳ ʧʨʠ 

ʧʦʥʠʞʝʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʠ ʜʚʘ ʦʩʥʦʚʥʳʭ ʥʘ ʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʝʯʝʥʠʷ ʚ ʨʘʟʤʝʨʝ ʷʯʝʡʢʠ ʚ ʨʝʞʠʤʝ ʧʦʜʜʝʨʞʘʥʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʧʣʘʟʤʳ.   

 

ʈʠʩʫʥʦʢ 3. ʇʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʤʦʜʝʣʴ ʊʇ ʢ ʟʘʜʘʯʝ ʦ ʧʦʚʳʰʝʥʠʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʣʘʟʤʝʥʥʦʡ ʧʘʥʝʣʠ 

 

ʇʨʠ ʥʘʣʠʯʠʠ ʯʝʪʳʨʝʭ ʵʣʝʢʪʨʦʜʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘʤʝʪʥʦʝ ʩʥʠʞʝʥʠʝ 

ʥʘʧʨʷʞʝʥʠʷ ʠ ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʤʦʱʥʦʩʪʠ, ʥʦ ʚʦʟʥʠʢʘʝʪ ʥʦʚʳʡ ʅʕ: ʧʦʩʣʝ 

ʟʘʞʠʛʘʥʠʷ ʧʣʘʟʤʳ ʤʝʞʜʫ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ  ʵʣʝʢʪʨʦʜʘʤʠ ʵʣʝʢʪʨʠʯʝʩʢʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʩʪʘʥʦʚʠʪʩʷ ʟʘʤʝʪʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ 

ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʣʘʟʤʳ ʧʦ ʦʙʲʝʤʫ ʷʯʝʡʢʠ. ʇʦʵʪʦʤʫ ʦʩʥʦʚʥʦʡ 

ʧʦʪʦʢ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʠʜʝʪ ʯʝʨʝʟ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʵʣʝʢʪʨʦʜʳ, ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʷ ʜʦʣʞʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʝʯʝʥʠʷ ʚ ʦʙʲʝʤʝ ʚʩʝʡ ʷʯʝʡʢʠ. 

ʇʦʩʢʦʣʴʢʫ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚʳʰʝ, ʜʠʥʘʤʠʟʘʮʠʷ, ʥʘʧʨʠʤʝʨ, ʚ ʚʠʜʝ 

ʧʝʨʝʢʣʶʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʩ ʦʜʥʦʡ ʧʘʨʳ ʵʣʝʢʪʨʦʜʦʚ ʥʘ ʜʨʫʛʫʶ, ʚ ʜʘʥʥʦʡ 

ʩʠʩʪʝʤʝ ʥʝ ʨʝʘʣʠʟʫʝʤʘ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʚʠʪʴ ʬʘʢʪʦʨ ʦʩʦʙʝʥʥʦʩʪʠ, ʠʟʤʝʥʝʥʠʝ 

ʢʦʪʦʨʦʛʦ ʚʦʟʤʦʞʥʦ. ʊʘʢʠʤ ʬʘʢʪʦʨʦʤ ʚ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʤʦʞʥʦ ʚ ʮʝʧʴ ʩʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ ʜʦʙʘʚʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ (ʥʘʧʨʠʤʝʨ, ʚ ʚʠʜʝ ʧʨʦʚʦʜʥʠʢʦʚ), ʧʦʜʦʙʨʘʚ ʝʛʦ 

ʚʝʣʠʯʠʥʫ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʫʤʤʘʨʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 
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ʤʝʞʜʫ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ ʙʳʣʦ ʤʝʥʴʰʝ, ʯʝʤ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ 

ʵʣʝʢʪʨʦʜʘʤʠ, ʚ ʤʦʤʝʥʪ ʧʝʨʝʜ ʟʘʞʠʛʘʥʠʝʤ ʧʣʘʟʤʳ, ʥʦ ʙʦʣʴʰʝ ʧʨʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʧʣʘʟʤʝʥʥʦʛʦ ʦʙʣʘʢʘ ʧʦ ʦʙʲʝʤʫ ʷʯʝʡʢʠ ʚ ʨʝʞʠʤʝ ʧʦʜʜʝʨʞʘʥʠʷ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʣʘʟʤʳ. 

ɺʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʚʦʜʥʠʢʦʚ ʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ 

(ʠʥʠʮʠʠʨʫʶʱʠʤ) ʵʣʝʢʪʨʦʜʘʤ ʧʦʨʦʜʠʣʦ ʝʱʸ ʦʜʥʦ ʧʨʦʪʠʚʦʨʝʯʠʝ: ʦʙʝʩʧʝʯʝʥʠʝ 

ʫʚʝʣʠʯʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʇʕ) ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʣʠʥʥʳʭ ʧʨʦʚʦʜʥʠʢʦʚ ʧʨʠʚʝʣʦ ʢ ʟʘʪʨʫʜʥʝʥʠʶ ʨʘʟʤʝʱʝʥʠʷ ʠʭ ʚ ʨʘʟʤʝʨʘʭ 

ʷʯʝʡʢʠ (ʅʕ). ɿʜʝʩʴ ʘʋʂ çʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʠʥʥʳʭ ʧʨʦʚʦʜʥʠʢʦʚè ʦʜʠʥʘʢʦʚʦ 

ʩʚʷʟʘʥʦ ʩ ʇʕ ʠ ʅʕ. ʆʜʥʘʢʦ ʧʨʠʟʥʘʢ çʜʣʠʥʥʳʡ ʧʨʦʚʦʜʥʠʢè ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʜʚʘ 

ʩʤʳʩʣʘ: ʩ ʇʕ ʩʚʷʟʘʥ ʘʙʩʦʣʶʪʥʳʡ ʨʘʟʤʝʨ ʧʨʦʚʦʜʥʠʢʘ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʝʛʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʘ ʩ ʅʕ -  ʢʘʢ ʦʜʥʘ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʦʨʤʳ 

ʧʨʦʚʦʜʥʠʢʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʝʛʦ ʨʘʟʤʝʱʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ 

ʫʩʪʨʘʥʠʪʴ ʅʕ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʬʦʨʤʳ ʧʨʦʚʦʜʥʠʢʘ (ʥʘʧʨʠʤʝʨ, ʚ ʚʠʜʝ 

çʟʠʛʟʘʛʘè ʠʣʠ çʩʧʠʨʘʣʠè), ʩʦʭʨʘʥʠʚ ʧʨʠ ʵʪʦʤ ʝʛʦ ʘʙʩʦʣʶʪʥʫʶ ʜʣʠʥʫ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʇʕ. ʉʭʝʤʘ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʨʝʰʝʥʠʷ 

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 4.  

 

 

ʈʠʩʫʥʦʢ 4. ʀʪʦʛʦʚʘʷ ʩʭʝʤʘ ʷʯʝʡʢʠ ʧʣʘʟʤʝʥʥʦʡ ʧʘʥʝʣʠ   

ɿʘʜʘʯʘ ʦ ʢʫʧʮʝ, ʨʦʩʪʦʚʱʠʢʝ ʠ ʩʫʜʴʝ 

ɼʘʥʥʘʷ ʟʘʜʘʯʘ ʠʟ ʥʝʪʝʭʥʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʚʝʜʝʥʘ ʚ [7]. 

ʆʜʠʥ ʢʫʧʝʮ ʚʟʷʣ ʚ ʜʦʣʛ ʜʝʥʴʛʠ ʫ ʨʦʩʪʦʚʱʠʢʘ (ʜʝʣʦ ʙʳʣʦ ʚ ʩʪʘʨʦʝ ʚʨʝʤʷ). 

ɽʩʣʠ ʢʫʧʝʮ ʥʝ ʫʩʧʝʝʪ ʦʪʜʘʪʴ ʜʝʥʴʛʠ ʚ ʩʨʦʢ, ʪʦ ʨʦʩʪʦʚʱʠʢ ʧʦʣʫʯʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʨʝʟʘʪʴ ʩʝʨ (ʦʢʦʣʦ 1 ʢʛ) ʤʷʩʘ ʠʟ ʣʶʙʦʡ ʯʘʩʪʠ ʝʛʦ ʪʝʣʘ. ʊʘʢ ʙʳʣʦ 

ʟʘʧʠʩʘʥʦ ʚ ʜʦʛʦʚʦʨʝ. ʂʫʧʝʮ ʦʧʘʟʜʳʚʘʣ ʚʩʝʛʦ ʥʘ ʦʜʠʥ ʜʝʥʴ, ʥʦ ʞʝʩʪʦʢʠʡ 

ʨʦʩʪʦʚʱʠʢ ʦʪʢʘʟʘʣʩʷ ʚʟʷʪʴ ʜʝʥʴʛʠ. ʆʥ ʜʘʚʥʦ ʤʝʯʪʘʣ ʫʙʠʪʴ ʵʪʦʛʦ ʢʫʧʮʘ ʠ 

ʢʦʥʢʫʨʝʥʪʘ. ʀ ʦʙʨʘʪʠʣʩʷ ʚ ʩʫʜ. ʉʫʜʴʷ ʥʝ ʤʦʛ ʦʪʢʘʟʘʪʴ ʨʦʩʪʦʚʱʠʢʫ ʚ ʝʛʦ ʧʨʘʚʝ 

ʚʳʧʦʣʥʠʪʴ ʩʚʦʶ ʯʘʩʪʴ ʜʦʛʦʚʦʨʘ. ʅʦ ʵʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʛʠʙʝʣʠ ʢʫʧʮʘ, ʯʝʛʦ ʩʫʜʴʷ 

ʥʝ ʞʝʣʘʣ (ʵʪʦ ʙʳʣʦ ʜʣʷ ʥʝʛʦ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ). ʇʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʘʷ ʤʦʜʝʣʴ ʧʨʦʪʠʚʦʨʝʯʠʷ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 5. 
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ʈʠʩʫʥʦʢ 5 ï ʇʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʤʦʜʝʣʴ ʧʨʦʪʠʚʦʨʝʯʠʷ ʩʠʩʪʝʤʳ ʢ 

ʟʘʜʘʯʝ ʦ ʢʫʧʮʝ, ʨʦʩʪʦʚʱʠʢʝ ʠ ʩʫʜʴʝ 

ɸʥʘʣʠʟ ʇʕ ʠ ʅʕ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʇʕ, ʢʘʢ ʠ ʚʩʝ ʵʣʝʤʝʥʪʳ ʤʦʜʝʣʠ 

ʧʨʦʪʠʚʦʨʝʯʠʷ, ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʝ, ʘ ʅʕ ʨʝʘʣʠʟʫʝʪʩʷ ʚʥʝ ʧʨʘʚʦʚʦʡ 

ʩʠʩʪʝʤʳ, ʢʘʢ ʦʜʥʦ ʠʟ ʧʦʩʣʝʜʩʪʚʠʡ. ʇʨʠ ʵʪʦʤ ʘʋʂ çʉʫʜʴʷ ʨʘʟʨʝʰʘʝʪ 

ʨʦʩʪʦʚʱʠʢʫ ʚʳʧʦʣʥʠʪʴ ʩʚʦʶ ʯʘʩʪʴ ʜʦʛʦʚʦʨʘè ʜʦʣʞʥʦ ʙʳʪʴ ʙʝʟʫʩʣʦʚʥʦ 

ʩʦʭʨʘʥʝʥʦ, ʧʦʩʢʦʣʴʢʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʇʕ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʅʕ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʨʘʥʝʥ, ʝʩʣʠ ʙʫʜʝʪ ʧʦʜʚʝʨʛʥʫʪʦ ʦʪʨʠʮʘʥʠʶ 

ʟʚʝʥʦ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ ʮʝʧʦʯʢʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʚʳʧʦʣʥʝʥʠʝ 

ʜʝʡʩʪʚʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʘʚʫ ʨʦʩʪʦʚʱʠʢʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʩʚʦʝʡ ʯʘʩʪʠ 

ʜʦʛʦʚʦʨʘ. 

ʇʦʩʢʦʣʴʢʫ ʚ ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʦʛʦʚʦʨ, ʘ ʦʜʥʦʡ ʠʟ 

ʧʨʠʯʠʥ ʅʕ ʷʚʣʷʝʪʩʷ ʥʝ ʚʳʧʦʣʥʝʥʠʝ ʢʫʧʮʦʤ ʩʚʦʝʡ ʯʘʩʪʠ ʜʦʛʦʚʦʨʘ, ʪʦ 

ʩʦʜʝʨʞʘʥʠʝʤ ʦʪʨʠʮʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʫʩʣʦʚʠʝ 

ʥʝʚʳʧʦʣʥʝʥʠʷ ʩʚʦʝʡ ʯʘʩʪʠ ʜʦʛʦʚʦʨʘ ʨʦʩʪʦʚʱʠʢʦʤ. ɽʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ 

ʩʦʜʝʨʞʘʥʠʝ ʦʙʷʟʘʪʝʣʴʩʪʚ ʨʦʩʪʦʚʱʠʢʘ, ʪʦ ʚ ʥʠʭ ʷʚʥʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʝ ʯʘʩʪʠ. 

ʇʝʨʚʘʷ ʯʘʩʪʴ ï ʦʙʷʟʘʪʝʣʴʩʪʚʦ ʚʳʨʝʟʘʪʴ ʠʟ ʪʝʣʘ ʢʫʧʮʘ ʢʫʩʦʢ ʤʷʩʘ ï 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʙʝʟ 

ʥʘʨʫʰʝʥʠʡ. ɺʪʦʨʘʷ ʯʘʩʪʴ ï ʚʝʩ ʢʫʩʢʘ ʤʷʩʘ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ 1 ʩʝʨ ï 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʢʘʢ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʘʨʘʤʝʪʨ, ʧʨʠʯʝʤ ʜʦʩʪʘʪʦʯʥʦ 

ʦʜʥʦʟʥʘʯʥʦ. ɸ ʪʘʢʦʝ ʦʙʷʟʘʪʝʣʴʩʪʚʦ ʚʳʧʦʣʥʠʪʴ ʤʦʞʝʪ ʙʳʪʴ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ 

(ʧʨʠʟʥʘʢ çʠʥʘʢʦʚʦʩʪʠè). ʇʦʵʪʦʤʫ ʩʫʜʴʷ ʥʘʨʷʜʫ ʩ ʧʨʠʟʥʘʥʠʝʤ ʧʨʘʚʘ ʨʦʩʪʦʚʱʠʢʘ 

ʚʳʧʦʣʥʠʪʴ ʩʚʦʶ ʯʘʩʪʴ ʜʦʛʦʚʦʨʘ ʧʦʩʪʘʚʠʣ ʫʩʣʦʚʠʝ, ʯʪʦ ʨʦʩʪʦʚʱʠʢ ʜʦʣʞʝʥ ʵʪʦ 

ʩʜʝʣʘʪʴ ʪʦʯʥʦ: ʚʝʩ ʚʳʨʝʟʘʥʥʦʛʦ ʢʫʩʢʘ ʤʷʩʘ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʙʦʣʝʝ ʠ ʥʝ ʤʝʥʝʝ 

ʦʛʦʚʦʨʝʥʥʦʡ ʜʦʛʦʚʦʨʦʤ ʚʝʣʠʯʠʥʳ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʵʪʦ ʙʫʜʝʪ ʩʯʠʪʘʪʴʩʷ 

ʥʘʨʫʰʝʥʠʝʤ ʜʦʛʦʚʦʨʘ ʠ ʩ ʨʦʩʪʦʚʱʠʢʦʤ ʧʦʩʪʫʧʷʪ ʪʘʢ ʞʝ, ʢʘʢ ʦʥ ʩʦʙʠʨʘʝʪʩʷ 

ʧʦʩʪʫʧʠʪʴ ʩ ʢʫʧʮʦʤ. ʕʪʦʛʦ ʫʩʣʦʚʠʷ ʦʢʘʟʘʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʨʦʩʪʦʚʱʠʢ 

ʧʨʠʥʷʣ ʜʝʥʴʛʠ ʦʪ ʢʫʧʮʘ ʠ ʩʥʷʣ ʩʚʦʠ ʧʨʝʪʝʥʟʠʠ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʧʨʠʤʝʨʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʘʷ ʙʘʟʦʚʘʷ ʣʦʛʠʢʘ 

ʨʘʙʦʪʳ ʩ ʧʨʦʪʠʚʦʨʝʯʠʷʤʠ ʩʠʩʪʝʤʳ (ʪʝʭʥʠʯʝʩʢʠʤʠ ʧʨʦʪʠʚʦʨʝʯʠʷʤʠ), 
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ʧʦʟʚʦʣʷʶʱʘʷ ʨʘʟʨʝʰʘʪʴ ʧʨʦʪʠʚʦʨʝʯʠʝ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʢʦʥʝʯʥʦʛʦ 

(ʥʝʙʦʣʴʰʦʛʦ) ʯʠʩʣʘ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʩ ʠʥʬʦʨʤʘʮʠʝʡ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʟʘʜʘʯʠ ʠ ʚ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ ʤʦʜʝʣʠ ʧʨʦʪʠʚʦʨʝʯʠʷ. ʆʙʨʘʱʝʥʠʷ 

ʢ ʧʦʜʩʢʘʟʢʘʤ ʚ ʚʠʜʝ ʵʚʨʠʩʪʠʢ ʧʨʠ ʵʪʦʤ ʥʝ ʪʨʝʙʫʝʪʩʷ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʦʣʝʟʥʳʤ 

ʥʘ ʦʩʥʦʚʝ ʵʪʦʡ ʙʘʟʦʚʦʡ ʣʦʛʠʢʠ ʩʦʟʜʘʪʴ ʤʝʪʦʜʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʩʚʦʝʥʠʷ 

ʝʛʦ ʧʨʠ ʥʘʯʘʣʴʥʦʤ ʦʙʫʯʝʥʠʠ ʊʈʀɿ. 

ʈʘʟʫʤʝʝʪʩʷ, ʜʘʥʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʥʝ ʫʤʘʣʷʝʪ ʚʘʞʥʦʡ ʨʦʣʠ ʵʚʨʠʩʪʠʢ ʧʨʠ 

ʨʘʙʦʪʝ ʩ ʧʨʦʪʠʚʦʨʝʯʠʷʤʠ. ʆʜʥʘʢʦ ʧʨʠʚʝʜʝʥʠʝ ʠʤʝʶʱʝʛʦʩʷ ʤʘʩʩʠʚʘ ʵʚʨʠʩʪʠʢ ʚ 

ʩʠʩʪʝʤʫ ʩ ʚʳʜʝʣʝʥʠʝʤ ʤʠʥʠʤʘʣʴʥʦ-ʥʝʦʙʭʦʜʠʤʦʛʦ ʷʜʨʘ, ʜʦʩʪʫʧʥʦʛʦ ʠ ʧʦʣʝʟʥʦʛʦ 

ʜʣʷ ʟʘʧʦʤʠʥʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʦʪʜʝʣʴʥʦʡ ʟʘʜʘʯʝʡ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʘʪʴ 

ʩʧʝʮʠʘʣʠʩʪʘʤ ʚ ʦʙʣʘʩʪʠ ʊʈʀɿ. 
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Gorobchenko S. Engineering tasks and methods of their solving. 

Algorithm of engineering tasks solving (ARInZÉ) 

Abstract: There is no right understanding of what kind of TRIZ methods can be 

applied for the engineering projects. However, this class of the defined tasks 

supposes the finding of such kind of methods and creating of the special 

algorithm of their solving.  

The article is devoted to the analyses of the tasks in engineering projects, their 

better understanding and development of the algorithm of their solving. 

Key words: Engineering tasks; Types of engineering tasks; Algorithm of 

engineering task's solving; Triad "Product - Company - Customer"; Stages of 

life cycle. 

ɻʦʨʦʙʯʝʥʢʦ ʉ.ʃ. ʀʥʞʠʥʠʨʠʥʛʦʚʳʝ ʟʘʜʘʯʠ ʠ ʤʝʪʦʜʳ ʠʭ ʨʝʰʝʥʠʷ. 

ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ (ɸʈʀʥɿÉ ) 

ɸʥʥʦʪʘʮʠʷ: ʅʘ ʩʝʛʦʜʥʷ ʝʱʝ ʥʝʪ ʦʜʥʦʟʥʘʯʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʪʦʛʦ, ʚ ʢʘʢʦʤ 

ʦʙʲʝʤʝ ʠ ʢʘʢʠʝ ʤʝʪʦʜʠʢʠ ʊʈʀɿ ʤʦʛʫʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʝʥʳ ʚ 

ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʧʨʦʝʢʪʘʭ. ʆʜʥʘʢʦ, ʵʪʦʪ ʢʣʘʩʩ ʟʘʜʘʯ, ʠʤʝʷ ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʫʶ ʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʪʘʢʠʭ 

ʤʝʪʦʜʠʢ ʠ ʩʦʟʜʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʘʣʛʦʨʠʪʤʘ.  

ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ, ʠʭ ʣʫʯʰʝʤʫ 

ʧʦʥʠʤʘʥʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʪʚʦʨʯʝʩʢʠʭ ʟʘʜʘʯ, ʘ ʪʘʢʞʝ 

ʨʘʟʨʘʙʦʪʢʝ ʘʣʛʦʨʠʪʤʘ ʠʭ ʨʝʰʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʥʞʠʥʠʨʠʥʛ; ɺʠʜʳ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ; ɸʣʛʦʨʠʪʤ 

ʨʝʰʝʥʠʷ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ; ʄʝʪʦʜʠʢʠ ʨʝʰʝʥʠʷ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ 
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http://triz-summit.ru/ru/205253/203696/field/300155/
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ʟʘʜʘ; ʊʨʠʘʜʘ "ʇʨʦʜʫʢʪ - ʂʦʤʧʘʥʠʷ - ʇʦʪʨʝʙʠʪʝʣʴ"; ʕʪʘʧʳ ʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘ. 
 

 ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ, ʫʜʝʣʷʝʤʦʝ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʊʈʀɿ 

ʨʝʰʝʥʠʶ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ ʚ ʮʝʣʦʤ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ, ʢʦʪʦʨʘʷ ʙʳ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪʚʝʯʘʣʘ ʨʝʰʝʥʠʶ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʣʘʩʩʦʚ ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ 

ʠʥʞʠʥʠʨʠʥʛʦʚʳʝ ʟʘʜʘʯʠ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʝʪ. ʄʳ ʧʦʧʳʪʘʝʤʩʷ 

ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʝ ʤʝʪʦʜʠʢʠ, ʧʨʠʥʷʪʳʝ ʚ ʊʈʀɿ, ʙʫʜʫʪ ʥʘʠʙʦʣʝʝ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʳ ʧʨʠ ʨʝʰʝʥʠʠ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʘʣʛʦʨʠʪʤ, ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪʚʝʯʘʶʱʠʡ ʨʝʰʝʥʠʶ ʵʪʦʛʦ ʢʣʘʩʩʘ ʟʘʜʘʯ.  

 ɼʣʷ ʥʘʯʘʣʘ ʜʘʚʘʡʪʝ ʫʪʦʯʥʠʤ ʧʦʥʷʪʠʝ "ʠʥʞʠʥʠʨʠʥʛ", ʧʦʩʢʦʣʴʢʫ, 

ʦʪʪʘʣʢʠʚʘʷʩʴ ʦʪ ʥʝʛʦ, ʥʘʤ ʙʫʜʝʪ ʣʝʛʯʝ ʧʦʥʷʪʴ, ʢʘʢʠʝ ʧʨʘʢʪʠʢʠ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʠʤʝʥʝʥʳ, ʠ ʜʘʜʫʪ ʥʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʨʝʰʝʥʠʠ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ 

ʟʘʜʘʯ. ʉʦʚʝʪ ʘʤʝʨʠʢʘʥʩʢʠʭ ʠʥʞʝʥʝʨʦʚ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ 

(American Engineers' Council for Professional Development ð ECPD) ʜʘʣ 

ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʠʥʫ çʠʥʞʝʥʝʨʠʷè: 

 çʊʚʦʨʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʫʯʥʳʭ ʧʨʠʥʮʠʧʦʚ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʩʪʨʫʢʪʫʨ, ʤʘʰʠʥ, ʘʧʧʘʨʘʪʫʨʳ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʘ ʧʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʭ ʦʪʜʝʣʴʥʦ ʠʣʠ ʚ ʢʦʤʙʠʥʘʮʠʠ; ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʠʣʠ 

ʫʧʨʘʚʣʝʥʠʝ ʪʝʤ ʞʝ ʩʘʤʳʤ ʩ ʧʦʣʥʳʤ ʟʥʘʥʠʝʤ ʠʭ ʜʠʟʘʡʥʘ; ʧʨʝʜʩʢʘʟʘʥʠʝ ʠʭ 

ʧʦʚʝʜʝʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʝʞʠʤʘʭ. ʃʶʜʠ, ʢʦʪʦʨʳʝ 

ʧʦʩʪʦʷʥʥʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʧʨʘʢʪʠʢʫʶʪ ʠʥʞʝʥʝʨʠʶ, ʥʘʟʳʚʘʶʪʩʷ 

ʠʥʞʝʥʝʨʘʤʠè. 

 ʉʘʤ ʠʥʞʠʥʠʨʠʥʛ ʥʦʩʠʪ ʩʠʩʪʝʤʥʳʡ ʠ ʧʨʦʝʢʪʥʳʡ ʭʘʨʘʢʪʝʨ. ɺ ʥʝʤ ʜʦʣʞʥʳ 

ʫʯʠʪʳʚʘʪʴʩʷ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʧʨʦʝʢʪʘ ʠ ʚʳʧʦʣʥʷʪʴʩʷ ʨʘʙʦʪʳ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʩʦʧʨʦʚʦʞʜʝʥʠʶ ʧʨʦʝʢʪʘ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʧʨʦʙʣʝʤ 

ʚʳʜʝʣʷʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ. ʂ ʥʠʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʥʦʩʷʪ:  

 1. ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ  

 2. ʠʩʩʣʝʜʦʚʘʥʠʷ 

 3. ʨʘʟʨʘʙʦʪʢʫ ʪʝʭʥʦʣʦʛʠʠ 

 4. ʧʦʜʙʦʨ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 5. ʧʦʩʪʘʚʢʫ ʠ ʚʥʝʜʨʝʥʠʝ 

 ɼʣʷ ʮʝʣʝʡ ʥʘʰʝʡ ʨʘʙʦʪʳ ʚʘʞʥʦ ʚʳʜʝʣʠʪʴ ʧʫʥʢʪʳ 1-3, ʛʜʝ ʚʣʠʷʥʠʝ 

ʪʚʦʨʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʚʳʜʝʣʝʥʠʝ ʢʣʘʩʩʘ ʟʘʜʘʯ, 

ʭʘʨʘʢʪʝʨʥʳʭ ʠʤʝʥʥʦ ʜʣʷ ʠʥʞʠʥʠʨʠʥʛʘ, ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʦ.  

 ʉ ʧʨʠʭʦʜʦʤ ʊʈʀɿ ʧʦʠʩʢ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʥʘ 

ʥʘʫʯʥʫʶ ʧʦʯʚʫ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʩʪʝʤʥʦʛʦ ʠ ʜʠʘʣʝʢʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʦʚ ʠ 

ʨʘʟʚʠʚʘʝʤʳʭ ʥʘ ʠʭ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʘʯʘʣʠ ʚʳʜʝʣʷʪʴʩʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʢʣʘʩʩʳ ʟʘʜʘʯ, ʧʦʜ ʢʦʪʦʨʳʝ ʥʘʯʘʣ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʪʴʩʷ ɸʈʀɿ ʠ 
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ʧʦʷʚʣʷʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʝ ɸʈʀɿ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ 

ʟʘʜʘʯ.  

 ʆʪʜʝʣʴʥʦʝ ʤʝʩʪʦ ʚ ʨʝʰʝʥʠʠ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ ʟʘʥʷʣ ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ 

ʠʥʞʝʥʝʨʥʳʭ ʧʨʦʙʣʝʤ ɻ. ʀʚʘʥʦʚʘ (ɸʈʀʇ). ɽʛʦ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦʡ ʩʪʦʨʦʥʦʡ 

ʩʪʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʘʪʴ ʠʥʞʝʥʝʨʥʳʝ ʧʨʦʙʣʝʤʳ, ʥʝ ʧʨʠʤʝʥʷʷ ʩʣʦʞʥʳʭ 

ʘʣʛʦʨʠʪʤʦʚ, ʧʦʠʩʢʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ "ʜʘʣʝʢʠʭ" ʨʝʩʫʨʩʦʚ, ʜʦʩʪʫʧ ʢ ʢʦʪʦʨʳʤ ʥʘ 

ʨʝʘʣʴʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʯʘʩʪʦ ʦʪʩʫʪʩʪʚʫʝʪ. 

 ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝ ʧʦʷʚʠʣʦʩʴ ʥʠ ʦʜʥʦʡ ʤʝʪʦʜʠʢʠ, ʫʯʠʪʳʚʘʶʱʝʡ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʰʝʥʠʷ ʠʤʝʥʥʦ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʥʝ ʩʚʦʜʷʪʩʷ ʚ 

ʯʠʩʪʦʤ ʚʠʜʝ ʥʠ ʢ ʠʥʞʝʥʝʨʥʳʤ, ʥʠ ʢ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʤ.  

 ʋʢʘʟʘʥʥʳʝ ʪʨʫʜʥʦʩʪʠ ʩʪʘʣʠ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʚ ʨʘʟʨʘʙʦʪʢʝ ʚʦʟʤʦʞʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʘʣʛʦʨʠʪʤʘ ʨʝʰʝʥʠʷ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ. ʄʳ ʧʦʩʪʘʚʠʣʠ ʩʝʙʝ 

ʮʝʣʴʶ ʥʘʡʪʠ ʪʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʚ ʊʈʀɿ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʙʳ ʥʘʠʙʦʣʝʝ 

ʧʨʠʙʣʠʞʝʥʳ ʢ ʨʝʰʝʥʠʶ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ, ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʜʣʷ ʥʠʭ 

ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʡ ʘʣʛʦʨʠʪʤ. 

 ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ, ʢʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʠʤʝʥʝʥʳ ʥʘ ʢʘʞʜʦʤ ʠʟ ʵʪʘʧʦʚ ʠʥʞʠʥʠʨʠʥʛʘ. 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ 

 ɺ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯʘʭ ʚʩʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ. 

ʅʫʞʥʦ ʦʯʝʥʴ ʪʱʘʪʝʣʴʥʦ ʚʳʷʚʠʪʴ ʧʨʦʙʣʝʤʫ, ʦʪʜʝʣʠʪʴ ʝʝ ʦʪ ʩʠʤʧʪʦʤʦʚ ʠ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʠʩʪʠʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʨʦʙʣʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʧʨʦʚʝʨʝʥʘ ʥʘ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ 

ʭʘʨʘʢʪʝʨʥʦ ʦʩʦʙʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʢ ʬʠʥʘʥʩʦʚʦʡ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʨʝʰʝʥʠʷ ʠ 

ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʪʜʘʯʝ, ʥʘʣʠʯʠʶ ʠ ʵʪʘʧʫ ʨʳʥʢʘ, ʩʦʦʪʚʝʪʩʪʚʠʶ ʟʘʢʦʥʘʤ ʨʘʟʚʠʪʠʷ 

ʧʦʪʨʝʙʥʦʩʪʝʡ, ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ, ʟʘʢʦʥʘʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʫʩʣʫʛ. ʄʥʦʛʠʝ ʥʝʫʜʘʯʠ ʚʦ ʚʥʝʜʨʝʥʠʠ ʩʠʣʴʥʳʭ ʨʝʰʝʥʠʡ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ 

ʥʝʫʯʝʪʦʤ ʩʠʩʪʝʤʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʥʘʢʣʘʜʳʚʘʝʤʳʭ ʩʦ ʩʪʦʨʦʥʳ ʚʥʝʰʥʝʛʦ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʜʝʣʦʚʦʛʦ ʦʢʨʫʞʝʥʠʷ. 

 ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʠʟ ʤʘʩʩʳ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʚʝʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʜʦʣʞʥʘ 

ʙʳʪʴ ʚʳʷʚʣʝʥʘ ʦʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʘʷ ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ 

ʙʳʣʦ ʙʳ ʨʝʰʠʪʴ ʩʨʝʜʩʪʚʘʤʠ, ʨʝʩʫʨʩʘʤʠ ʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʢʦʤʧʘʥʠʠ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʦʚʝʜʝʥ ʚʳʙʦʨ ʧʨʦʙʣʝʤʳ. 

2. ɺʳʙʦʨ ʧʨʦʙʣʝʤʳ 

 ʇʨʠ ʚʳʙʦʨʝ ʧʨʦʙʣʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʛʨʘʥʠʮʳ ʩʠʩʪʝʤʳ, 

ʧʦʥʠʤʘʷ ʝʝ ʢʘʢ ʪʨʠʘʜʫ ʩʚʷʟʠ ʨʳʥʢʘ, ʧʦʪʨʝʙʠʪʝʣʷ, ʢʦʤʧʘʥʠʠ ʠ ʧʨʦʜʫʢʪʘ. ʕʪʦ 

ʧʦʟʚʦʣʠʪ ʣʫʯʰʝ ʦʧʨʝʜʝʣʠʪʴ ʤʘʩʰʪʘʙ ʧʨʦʙʣʝʤʳ ʠ ʧʨʦʚʝʨʠʪʴ ʝʝ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʝʰʝʥʠʷ ʚ ʙʣʠʞʘʡʰʝʡ ʠʣʠ ʜʘʣʴʥʝʡ ʧʝʨʩʧʝʢʪʠʚʝ.  ʀʥʩʪʨʫʤʝʥʪʘʤʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʊʈʀɿ ʠ ʧʦʤʦʛʘʶʱʠʤʠ ʚ ʚʳʙʦʨʝ ʧʨʦʙʣʝʤʳ, ʷʚʣʷʶʪʩʷ: 

1. ɸʥʘʣʠʟ ʧʨʦʙʣʝʤʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ  

2. ɸʥʘʣʠʟ ʧʨʦʙʣʝʤʳ ʧʦ ɿʈʊʉ 
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3. ɸɺʀɿ (ɸʣʛʦʨʠʪʤ ɺʳʙʦʨʘ ʀʟʦʙʨʝʪʘʪʝʣʴʩʢʠʭ ɿʘʜʘʯ) 

4. ʌʫʥʢʮʠʦʥʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʠʩʢ  

5. ɸʥʘʣʠʟ ʵʚʦʣʶʮʠʠ ʩʠʩʪʝʤʳ "ʈʳʥʦʢ ï ʧʦʪʨʝʙʠʪʝʣʴ - ʧʨʦʜʫʢʪ" ʧʦ ʩʠʩʪʝʤʥʦʤʫ 

ʦʧʝʨʘʪʦʨʫ 

6. ɸʥʘʣʠʟ ʧʦ ʟʘʢʦʥʫ ʢʦʨʨʝʢʪʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʥʘʜʩʠʩʪʝʤʳ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʙʘʨʴʝʨʦʚ  

7. ɸʥʘʣʠʟ ʧʨʦʙʣʝʤʳ ʧʦ ʌʉɸ ʧʦ ʚʢʣʘʜʫ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʚ ʦʙʱʝʝ ʩʠʩʪʝʤʥʦʝ 

ʨʝʰʝʥʠʝ 

8. ʊʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ  

9. ɸʥʘʣʠʟ ʧʨʦʙʣʝʤʳ ʧʦ ʚʣʠʷʥʠʶ ʥʘ ʠʥʪʝʨʝʩʳ ɿʉ (ɿʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʉʪʦʨʦʥ)  

10. ɼʝʨʝʚʦ ʵʚʦʣʶʮʠʠ ʠ ʚʳʙʦʨ ʩʣʝʜʫʶʱʝʛʦ ʰʘʛʘ ʚ ʨʘʟʚʠʪʠʠ ʩʠʩʪʝʤʳ 

11. ʂʕɸ (ʢʚʘʥʪʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ) ʐʥʝʡʜʝʨʘ ʠ ʤʦʜʝʣʴ ʙʠʟʥʝʩ-ʢʫʙʘ 

ʉʝʤʝʥʦʚʦʡ, ʨʘʟʚʠʚʘʝʤʳʭ ʪʘʢʞʝ ʚ ʨʘʙʦʪʝ ɻʦʨʦʙʯʝʥʢʦ ʉ.ʃ. (ʩʤ. ɻʦʨʦʙʯʝʥʢʦ ʉ.ʃ. 

ʂʘʢ ʥʘʡʪʠ ʩʚʦʝʛʦ ʜʠʣʝʨʘ ʚ ʈʦʩʩʠʠ, ʞʫʨʥʘʣ ʊʇɸ, ˉ2, 2013). 

 ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʪʘʧʘ ʧʨʦʙʣʝʤʘ ʫʪʦʯʥʷʝʪʩʷ ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʢʣʶʯʝʚʘʷ 

ʟʘʜʘʯʘ. 

3. ʇʦʩʪʘʥʦʚʢʘ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ 

 ʇʦʩʪʘʥʦʚʢʘ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʩʪʦʨʦʥ ʚ 

ʨʝʰʝʥʠʠ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ. ɼʣʷ ʠʭ ʨʝʰʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʣʦʞʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʊʈʀɿ: 

 1. ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʦʜʫʢʪʦʚ ʥʘ ʨʳʥʢʝ 

 2. ɺʳʷʚʣʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʜʫʢʪʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʠʭ 

ʦʩʥʦʚʥʳʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ 

 3. ʋʪʦʯʥʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʬʠʨʤʳ-ʢʣʠʝʥʪʘ ʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʥʘ ʨʳʥʢʝ. 

 ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ ʠʩʧʦʣʴʟʫʶʪʩʷ: 

3.1. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

3.2. ɸʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʧʦ S-ʦʙʨʘʟʥʦʡ ʢʨʠʚʦʡ 

3.3. ɹʝʥʯʤʘʨʢʠʥʛ ʠ ʘʥʘʣʠʟ ʣʫʯʰʠʭ ʜʦʩʪʫʧʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

3.4. ʂʦʤʧʦʥʝʥʪʥʦ-ʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ 

3.5. ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ 

3.6. ʇʦʪʦʢʦʚʳʡ ʘʥʘʣʠʟ 

3.7. ʇʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ 

3.8. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ 

3.9. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ 

3.10. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʢʦʥʳ ʠ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʤʦʜʝʣʠ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

 ɼʣʷ ʧʦʩʪʘʥʦʚʢʠ ʠ ʨʝʰʝʥʠʷ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʠʩʧʦʣʴʟʫʶʪʩʷ: 

4.1. ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

4.2. ʌʫʥʢʮʠʦʥʘʣʴʥʦ-ʠʜʝʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

4.3. ʌʫʥʢʮʠʦʥʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʠʩʢ 
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4.4. ʇʝʨʝʥʦʩ ʩʚʦʡʩʪʚ 

4.5. ɺʝʱʝʩʪʚʝʥʥʦ-ʧʦʣʝʚʳʝ ʨʝʩʫʨʩʳ 

4.6. ʊʝʭʥʠʯʝʩʢʠʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ, ʩʧʦʩʦʙʳ ʠʭ ʨʘʟʨʝʰʝʥʠʷ 

4.7. ʉʪʘʥʜʘʨʪʳ ʥʘ ʨʝʰʝʥʠʝ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ 

4.8. ʂʣʘʩʩʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ 

4.9. ɹʝʥʯʤʘʨʢʠʥʛ 

4. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʜʝʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ (ʀʂʈ) 

 ʅʘ ʵʪʘʧʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʜʝʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩ ʫʯʝʪʦʤ ʘʥʘʣʠʟʘ 

ʧʦ ʧ. 1-3, ʚʳʷʚʣʝʥʠʷ ʧʨʦʙʣʝʤʳ, ʦʮʝʥʢʠ ʝʝ ʨʝʘʣʴʥʦʩʪʠ ʠ ʧʦʩʪʘʥʦʚʢʠ ʢʣʶʯʝʚʳʭ 

ʟʘʜʘʯ ʧʨʦʚʦʜʠʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʨʘʟʨʳʚʦʚ ʤʝʞʜʫ ʀʂʈ ʠ 

ʩʫʱʝʩʪʚʫʶʱʠʤ ʧʦʣʦʞʝʥʠʝʤ ʜʝʣ ʚ ʩʠʩʪʝʤʝ ʠ ʵʪʘʧʘʤʠ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʙʠʟʥʝʩ-ʩʠʩʪʝʤ ʢʣʠʝʥʪʘ, ʨʳʥʢʘ ʠ ʧʨʦʜʫʢʪʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ ʥʝ ʩʭʦʜʷʪʩʷ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʚʦʟʥʠʢʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʟʘʜʘʯʘ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʤʝʞʜʫ 

ʩʦʙʦʡ ʀʂʈ ʜʣʷ ʢʣʠʝʥʪʘ (ʥʘʧʨʠʤʝʨ, "ʷ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʷʶ ʩʚʦʶ 

ʝʜʠʥʩʪʚʝʥʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ"; "ʥʠʢʘʢʠʭ ʭʣʦʧʦʪ ʠ ʤʥʝ ʵʪʦ ʥʠʯʝʛʦ ʥʝ ʩʪʦʠʪ") ʠ 

ʀʂʈ ʠʥʞʠʥʠʨʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʠ (ʥʘʧʨʠʤʝʨ, "ʷ ʦʜʥʠʤ ʧʨʦʜʫʢʪʦʤ ʫʜʦʚʣʝʪʚʦʨʷʶ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʣʠʝʥʪʦʚ, ʧʨʠ ʵʪʦʤ ʵʪʦ ʥʝʜʦʩʪʠʞʠʤʦ 

ʜʣʷ ʢʦʥʢʫʨʝʥʪʦʚ, ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʪʩʫʪʩʪʚʫʶʪ, ʧʨʠʙʳʣʴ 

ʤʘʢʩʠʤʘʣʴʥʘ"). ʂʘʢ ʨʝʟʫʣʴʪʘʪ, ʜʦʣʞʝʥ ʧʦʷʚʠʪʴʩʷ ʩʦʛʣʘʩʦʚʘʥʥʳʡ ʀʂʈ. 

ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʬʦʨʤʫʣʘ ʩʦʛʣʘʩʦʚʘʥʠʷ ʀʂʈ ʧʦʢʘʟʘʥʘ ʥʠʞʝ: 

 

"ʀʂʈ ʧʨʦʜʫʢʪʘ źʀʂʈ ʢʦʤʧʘʥʠʠźʀʂʈ ʧʦʪʨʝʙʠʪʝʣʷ (ʨʳʥʢʘ) 

=ʉʦʛʣʘʩʦʚʘʥʥʳʡ ʀʂʈ  

  

 ʀʂʈ ʧʨʦʜʫʢʪʘ ʜʦʣʞʝʥ ʙʳʪʴ ʩʦʛʣʘʩʦʚʘʥ ʩ ʀʂʈ ʢʦʤʧʘʥʠʠ ʠ ʚʩʝ ʚʤʝʩʪʝ ʩ 

ʀʂʈ ʧʦʪʨʝʙʠʪʝʣʷ (ʨʳʥʢʘ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʳ ʧʦʣʫʯʠʤ ʦʙʱʠʡ ʩʦʛʣʘʩʦʚʘʥʥʳʡ 

ʀʂʈ, ʚʝʨʦʷʪʥʦʩʪʴ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʫʩʧʝʭʘ ʥʘ ʨʳʥʢʝ ʙʫʜʝʪ ʤʘʢʩʠʤʘʣʴʥʘ. 

 ʅʠʞʝ ʤʳ ʧʦʜʨʦʙʥʝʝ ʨʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩ ʩʦʛʣʘʩʦʚʘʥʠʷ ʀʂʈ. ʂʘʢ ʤʳ 

ʟʥʘʝʤ, ʠ ʧʨʦʜʫʢʪ, ʠ ʢʦʤʧʘʥʠʠ, ʠ ʧʦʪʨʝʙʠʪʝʣʠ, ʠ ʨʳʥʦʢ ʚ ʮʝʣʦʤ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ 4 

ʦʩʥʦʚʥʳʝ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ: ʟʘʨʦʞʜʝʥʠʝ, ʨʘʟʚʠʪʠʝ, ʟʨʝʣʦʩʪʴ ʠ ʩʪʘʨʦʩʪʴ. ʂʘʞʜʳʡ 

ʠʟ ʵʪʠʭ ʵʪʘʧʦʚ ʠʤʝʝʪ ʩʚʦʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʧʦ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʪʘʙʣ.1.  

 

ʊʘʙʣ.1. ʕʪʘʧʳ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ "ʨʳʥʦʢ- ʢʦʤʧʘʥʠʷ - ʧʨʦʜʫʢʪ" ʠ ʤʝʪʦʜʠʢʠ ʨʝʰʝʥʠʷ 

ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ (ʧʦ ʆ.ʄ. ɻʝʨʘʩʠʤʦʚʫ) 

ʕʪʘʧ ʨʘʟʚʠʪʠʷ ʈʦʞʜʝʥʠʝ ʈʘʟʚʠʪʠʝ ʉʪʘʙʠʣʠʟʘʮʠʷ ʉʧʘʜ 

1. ʉʪʘʨʳʡ 

ʨʳʥʦʢ ʠ ʩʪʘʨʳʡ 

ʧʨʦʜʫʢʪ 

ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʨʘʟʚʠʪʠʝ ʥʦʚʦʛʦ 

ʧʨʦʜʫʢʪʘ 

ɿʘʜʘʯʠ ʧʦ ʟʘʱʠʪʝ 

ʩʚʦʝʛʦ ʨʳʥʢʘ ʠ 

ʩʚʦʝʛʦ ʧʨʦʜʫʢʪʘ 

ʦʪ ʢʦʥʢʫʨʝʥʪʦʚ 

ɿʘʜʘʯʠ ʧʦ 

ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʠ 

ʨʘʟʚʠʪʠʶ ʩʝʨʚʠʩʘ 

ɿʘʜʘʯʠ ʧʦ ʩʥʠʞʝʥʠʶ 

ʟʘʪʨʘʪ, ʟʘʱʠʪʝ ʦʪ 

ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ 

2. ʉʪʘʨʳʡ 

ʨʳʥʦʢ ʠ ʥʦʚʳʡ 

ʧʨʦʜʫʢʪ 

ɿʘʜʘʯʠ ʧʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʩʫʱʝʩʪʚʫʶʱʠʭ 

ɿʘʜʘʯʠ ʧʦ 

ʘʜʘʧʪʘʮʠʠ 

ʠʤʝʶʱʝʡʩʷ 

ɿʘʜʘʯʠ ʧʦ ʩʤʝʥʝ 

ʧʦʜʩʠʩʪʝʤ 

ʧʨʦʜʫʢʪʘ, 

ɿʘʜʘʯʠ ʧʦ ʩʤʝʥʝ 

ʧʨʠʥʮʠʧʘ ʜʝʡʩʪʚʠʷ 

ʊʉ, ʪʦʨʤʦʟʷʱʝʛʦ 
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ʨʝʩʫʨʩʦʚ ʠ 

ʨʘʟʚʠʪʠʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʢ 

ʥʦʚʦʤʫ ʧʨʦʜʫʢʪʫ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʠ ʨʝʩʫʨʩʦʚ ʢ 

ʥʫʞʜʘʤ 

ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ 

ʧʨʦʜʫʢʪʘ 

ʪʦʨʤʦʟʷʱʠʭ ʝʛʦ 

ʨʘʟʚʠʪʠʝ ʠʣʠ 

ʜʘʣʴʥʝʡʰʝʝ 

ʫʜʝʰʝʚʣʝʥʠʝ 

ʨʘʟʚʠʪʠʝ ʊʉ ʚ ʮʝʣʦʤ 

3. ʅʦʚʳʡ ʨʳʥʦʢ 

ʠ ʩʪʘʨʳʡ 

ʧʨʦʜʫʢʪ 

ɿʘʜʘʯʠ ʧʦ 

ʘʜʘʧʪʘʮʠʠ 

ʧʨʦʜʫʢʪʘ ʢ ʥʦʚʦʤʫ 

ʨʳʥʢʫ 

ɿʘʜʘʯʠ ʧʦ 

ʘʜʘʧʪʘʮʠʠ 

ʧʨʦʜʫʢʪʘ ʢ ʥʦʚʳʤ 

ʚʠʜʘʤ 

ʧʨʠʤʝʥʝʥʠ ̫

ɿʘʜʘʯʠ ʧʦ 

ʩʚʝʨʪʳʚʘʥʠʶ, 

ʧʝʨʝʭʦʜʫ ʚ 

ʥʘʜʩʠʩʪʝʤʫ, 

ʦʙʲʝʜʠʥʝʥʠʝ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʩʠʩʪʝʤ ʠ ʧʨ. 

ɿʘʜʘʯʠ ʧʦ ʟʘʱʠʪʝ 

ʦʩʪʘʚʰʠʭʩʷ ʥʠʰ 

4. ʅʦʚʳʡ ʨʳʥʦʢ 

ʠ ʥʦʚʳʡ 

ʧʨʦʜʫʢʪ 

ɿʘʜʘʯʠ ʧʦ 

ʨʘʟʚʠʪʠʶ ʧʨʦʜʫʢʪʘ 

ʚ ʦʙʣʘʩʪʠ ʩʦ 

ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʧʨʝʚʦʩʭʦʜʩʪʚʦʤ 

ʧʨʦʜʫʢʪʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʤʝʶʱʠʤʠʩʷ 

ɿʘʜʘʯʠ ʧʦ 

ʘʜʘʧʪʘʮʠʠ 

ʧʨʦʜʫʢʪʘ ʧʦʜ 

ʥʦʚʳʝ ʨʳʥʢʠ 

ɿʘʜʘʯʠ ʧʦ 

ʧʝʨʝʭʦʜʫ ʢ 

ʩʝʨʠʡʥʦʤʫ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ 

ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ 

ʧʨʦʜʫʢʪʘ 

ɿʘʜʘʯʠ ʧʦ ʧʝʨʝʭʦʜʫ 

ʢ ʤʘʩʩʦʚʦʤʫ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʩ ʮʝʣʴʶ 

ʫʜʝʰʝʚʣʝʥʠʷ.  

ɿʘʜʘʯʠ ʧʦ ʟʘʱʠʪʝ 

ʦʩʪʘʚʰʠʭʩʷ ʥʠʰ ʠ 

ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʥʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

* ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʦʯʝʪʘʥʠʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʜʫʢʪʘ - ʢʦʤʧʘʥʠʠ 

- ʧʦʪʨʝʙʠʪʝʣʷ (ʨʳʥʢʘ) 

 ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʢʦʤʙʠʥʘʮʠʠ:  1. ʉʪʘʨʳʡ 

ʨʳʥʦʢ ʠ ʩʪʘʨʳʡ ʧʨʦʜʫʢʪ; 2. ʉʪʘʨʳʡ ʨʳʥʦʢ ʠ ʥʦʚʳʡ ʧʨʦʜʫʢʪ; 3. ʅʦʚʳʡ ʨʳʥʦʢ ʠ 

ʩʪʘʨʳʡ ʧʨʦʜʫʢʪ; 4. ʅʦʚʳʡ ʨʳʥʦʢ ʠ ʥʦʚʳʡ ʧʨʦʜʫʢʪ. ʕʪʠ ʢʦʤʙʠʥʘʮʠʠ ʠʤʝʶʪ 

ʭʘʨʘʢʪʝʨʥʳʝ ʨʝʰʝʥʠʷ. ʊʘʢ, ʚʦʧʨʦʩʳ ʚʭʦʞʜʝʥʠʷ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʥʦʚʳʡ 

ʨʳʥʦʢ ʥʘʭʦʜʷʪ ʩʚʦʝ ʨʘʟʨʝʰʝʥʠʝ ʧʨʠ ʧʦʤʦʱʠ ʧʦʜʙʦʨʘ ʤʝʪʦʜʠʢ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʠ ʚʝʨʠʬʠʢʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʜʫʢʪʘ 

ʥʦʚʦʤʫ ʨʳʥʢʫ, ʤʝʪʦʜʠʢ ʧʦʚʳʰʝʥʠʷ ʮʝʥʥʦʩʪʠ ʧʨʦʜʫʢʪʘ (MPV). ʉʦʙʩʪʚʝʥʥʳʡ 

ʧʦʜʙʦʨ ʤʝʪʦʜʠʢ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʜʨʫʛʠʭ ʩʦʯʝʪʘʥʠʡ ʨʳʥʢʘ ʠ ʧʨʦʜʫʢʪʘ. 

 ʆʜʥʘʢʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʝʛʦ ʵʪʠ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʢʘʞʜʦʝ ʩʘʤʦ ʧʦ ʩʝʙʝ, ʦʥʠ ʘʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ. ʇʦʜʨʦʙʥʦʩʪʠ ʚʳ ʤʦʞʝʪʝ ʥʘʡʪʠ ʚ ʨʘʙʦʪʘʭ ʉ.ʃ. ɻʦʨʦʙʯʝʥʢʦ, ʃ.ʅ. 

ʉʝʤʝʥʦʚʦʡ, ɸ. ʐʥʝʡʜʝʨʘ. ʊʘʢ ʞʝ ʢʘʢ ʠ ʧʨʦʜʫʢʪ, ʩʚʦʠ ʵʪʘʧʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʧʨʦʭʦʜʷʪ ʢʦʤʧʘʥʠʷ- ʧʨʦʠʟʚʦʜʠʪʝʣʴ, ʠ ʧʦʪʨʝʙʠʪʝʣʴ ʠ ʨʳʥʦʢ. ɺ ʨʘʟʥʦʝ ʚʨʝʤʷ ʦʥʠ 

ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. 

 ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʀʂʈ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ 

ʨʘʟʚʠʪʠʷ ʢʘʞʜʦʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ ʪʨʠʘʜʳ "ʇʨʦʜʫʢʪ - ʂʦʤʧʘʥʠʷ - ʈʳʥʦʢ 

(ʇʦʪʨʝʙʠʪʝʣʴ)". ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʧʨʘʚʠʣʴʥʳʝ ʩʦʯʝʪʘʥʠʷ ʤʝʞʜʫ ʥʠʤʠ ʠ 

ʦʙʦʟʥʘʯʠʪʴ ʨʦʣʴ ʢʘʞʜʦʛʦ ʧʨʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ. ʅʠʞʝ 

ʧʦʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʚʩʝʭ ʪʨʝʭ ʵʣʝʤʝʥʪʦʚ ʪʨʠʘʜʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʵʪʘʧʘ ʨʳʥʢʘ. 
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 ʇʝʨʚʳʡ ʵʪʘʧ ʨʳʥʢʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʳʥʢʘ ʚʦʟʤʦʞʥʘ ʚʟʘʠʤʦʩʚʷʟʴ 

ʪʦʣʴʢʦ ʤʝʞʜʫ ʧʝʨʚʳʤʠ ʜʚʫʤʷ ʫʨʦʚʥʷʤʠ ʢʦʤʧʘʥʠʡ. ɻʘʨʘʞʥʘʷ ʢʦʤʧʘʥʠʷ ʜʦʣʞʥʘ 

ʧʝʨʝʨʘʩʪʠ ʚ ʠʥʞʠʥʠʨʠʥʛʦʚʫʶ. 

 

ʊʠʧ ʢʦʤʧʘʥʠʠ ʇʨʦʜʫʢʮʠʷ ʥʘ ʵʪʘʧʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

1-ʡ ʵʪʘʧ 2-ʡ ʵʪʘʧ 3-ʡ ʵʪʘʧ 4-ʡ ʵʪʘʧ 

ʅʘʯʠʥʘʶʱʘʷ -------------------    

ʋʨʦʚʝʥʴ 2 ___________    

ʋʨʦʚʝʥʴ 3     

 

ʈʠʩ. 1 çʇʨʦʜʫʢʪ ï ʨʳʥʦʢ - ʢʦʤʧʘʥʠʠè, ʧʝʨʚʳʡ ʵʪʘʧ ʨʳʥʢʘ 

 

 ɺʪʦʨʦʡ ʵʪʘʧ ʨʳʥʢʘ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʠʥʪʝʨʝʩ ʢ ʦʧʨʦʙʦʚʘʥʥʳʤ ʨʝʰʝʥʠʷʤ 

ʚʦʟʥʠʢʘʝʪ ʫ ʙʦʣʴʰʠʭ ʢʦʤʧʘʥʠʡ ʠʣʠ ʤʦʛʫʱʝʩʪʚʝʥʥʳʭ ʜʠʣʝʨʦʚ. ɽʩʣʠ 

ʧʦʪʨʝʙʠʪʝʣʴ ʛʦʚʦʨʠʪ çʜʘè, ʪʦ ʙʝʟ ʩʦʤʥʝʥʠʷ ʟʘ ʟʘʢʘʟʳ ʥʘʯʠʥʘʝʪʩʷ ʙʦʨʴʙʘ ʠ 

ʧʨʠʚʣʝʢʘʶʪʩʷ ʚʩʝ ʥʦʚʳʝ çʫʯʘʩʪʥʠʢʠ ʩʦʨʝʚʥʦʚʘʥʠʡè. ɼʠʣʝʨʳ ʩ ʰʠʨʦʢʠʤʠ 

ʩʝʪʷʤʠ ʙʫʜʫʪ ʠʥʪʝʨʝʩʦʚʘʪʴʩʷ ʧʨʦʜʚʠʞʝʥʠʝʤ ʧʨʦʜʫʢʮʠʠ ʠ ʯʘʩʪʠʯʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʳʝ ʨʝʰʝʥʠʷ. 

 

ʊʠʧ ʢʦʤʧʘʥʠʠ ʇʨʦʜʫʢʮʠʷ ʥʘ ʵʪʘʧʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

1-ʡ ʵʪʘʧ 2-ʡ ʵʪʘʧ 3-ʡ ʵʪʘʧ 4-ʡ ʵʪʘʧ 

ʅʘʯʠʥʘʶʱʘʷ  --------------------------   

ʋʨʦʚʝʥʴ 2   -------------------------- --------------------------  

ʋʨʦʚʝʥʴ 3   --------------------------  

 

ʈʠʩ. 2.  çʇʨʦʜʫʢʪ ï ʨʳʥʦʢ - ʢʦʤʧʘʥʠʠè, ʚʪʦʨʦʡ ʵʪʘʧ ʨʳʥʢʘ 

 

 ʊʨʝʪʠʡ ʵʪʘʧ ʨʳʥʢʘ. ʂʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʠʪʝʣʝʡ ʨʘʩʪʝʪ, ʘ ʚʤʝʩʪʝ ʩ ʥʠʤʠ 

ʨʘʩʪʝʪ ʢʦʥʢʫʨʝʥʮʠʷ, ʮʝʥʳ ʩʦʟʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʦʩʪʘ, ʩʪʘʥʜʘʨʪʠʟʠʨʫʝʪʩʷ 

ʧʨʦʜʫʢʪ. 

 

ʊʠʧ ʢʦʤʧʘʥʠʠ ʇʨʦʜʫʢʮʠʷ ʥʘ ʵʪʘʧʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

1-ʡ ʵʪʘʧ 2-ʡ ʵʪʘʧ 3-ʡ ʵʪʘʧ 4-ʡ ʵʪʘʧ 

ʅʘʯʠʥʘʶʱʘʷ     

ʋʨʦʚʝʥʴ 2   -------------------------- --------------------------  

ʋʨʦʚʝʥʴ 3  -------------------------- --------------------------  

 

ʈʠʩ. 3. çʇʨʦʜʫʢʪ - ʨʳʥʦʢ - ʢʦʤʧʘʥʠʠè, ʪʨʝʪʠʡ ʵʪʘʧ ʨʳʥʢʘ 

 

 ʏʝʪʚʝʨʪʳʡ ʵʪʘʧ ʨʳʥʢʘ. ɹʦʣʴʰʝ ʥʝʪ ʥʦʚʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ. ɺʩʝ 

ʧʦʪʨʝʙʠʪʝʣʠ ʩʪʘʨʳʭ ʨʝʰʝʥʠʡ ʫʰʣʠ ʩʦ ʩʪʘʨʦʛʦ ʨʳʥʢʘ, ʧʝʨʝʢʣʶʯʠʚʰʠʩʴ ʥʘ 

ʥʦʚʳʡ ʧʨʦʜʫʢʪ. ʇʨʦʜʫʢʪ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥ ʠ ʢʘʩʪʦʤʠʟʠʨʦʚʘʥ. ɹʠʟʥʝʩ ʚʚʝʜʫʪ ʚ 
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ʩʚʦʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʤʦʛʫʯʠʝ ʢʦʤʧʘʥʠʠ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ ʠʣʠ ʚʣʘʜʝʣʴʮʳ 

ʜʠʣʝʨʩʢʠʭ ʩʝʪʝʡ. 

 

ʊʠʧ ʢʦʤʧʘʥʠʠ ʇʨʦʜʫʢʮʠʷ ʥʘ ʵʪʘʧʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

1-ʵʪʘʧ 2-ʡ ʵʪʘʧ 3-ʡ ʵʪʘʧ 4-ʡ ʵʪʘʧ 

ʅʘʯʠʥʘʶʱʘʷ     

ʋʨʦʚʝʥʴ 2     

ʋʨʦʚʝʥʴ 3   -------------------------- -------------------------- 

 

ʈʠʩ. 4. çʇʨʦʜʫʢʪ - ʨʳʥʦʢ - ʢʦʤʧʘʥʠʠè, ʯʝʪʚʝʨʪʳʡ ʵʪʘʧ ʨʳʥʢʘ 

 

 ʈʦʞʜʘʶʪʩʷ ʥʦʚʳʝ ʨʳʥʢʠ ʩ ʥʦʚʳʤ ʧʨʦʜʫʢʪʦʤ. ʇʦʪʨʝʙʠʪʝʣʠ ʥʘʯʠʥʘʶʪ 

ʫʭʦʜʠʪʴ. ɺʦʟʥʠʢʘʶʪ ʥʠʰʠ, ʚ ʢʦʪʦʨʳʭ ʥʘʯʠʥʘʶʪ ʨʘʙʦʪʘʪʴ ʠʣʠ ʵʥʪʫʟʠʘʩʪʳ, ʠʣʠ 

ʥʦʚʳʝ ʜʦʯʢʠ ʛʠʛʘʥʪʩʢʠʭ ʛʣʦʙʘʣʴʥʳʭ ʢʦʤʧʘʥʠʡ. ʉʝʪʠ ʧʝʨʝʭʦʜʷʪ ʥʘ ʥʦʚʳʝ 

ʧʨʦʜʫʢʪʳ, ʩʦʭʨʘʥʷʷ ʩʚʦʶ ʤʦʥʦʧʦʣʠʶ ʥʘ ʢʘʥʘʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. 

 

ʊʠʧ ʢʦʤʧʘʥʠʠ ʇʨʦʜʫʢʮʠʷ ʥʘ ʵʪʘʧʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

1-ʡ ʵʪʘʧ 2-ʡ ʵʪʘʧ 3-ʡ ʵʪʘʧ 4-ʡ ʵʪʘʧ 

ʅʘʯʠʥʘʶʱʘʷ     

ʋʨʦʚʝʥʴ 2    -------------------------- 

ʋʨʦʚʝʥʴ 3   -------------------------- -------------------------- 

 

ʈʠʩ. 5. çʇʨʦʜʫʢʪ ï ʨʳʥʦʢ - ʢʦʤʧʘʥʠʠè, ʢʦʥʝʮ ʯʝʪʚʝʨʪʦʛʦ ʵʪʘʧʘ ʨʳʥʢʘ 

 

 ʇʨʠʤʝʨʥʦ ʪʘʢ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʜʚʠʞʝʥʠʝ ʚʩʝʭ 

ʵʣʝʤʝʥʪʦʚ ʨʳʥʢʘ, ʧʨʦʜʫʢʪʘ ʠ ʢʦʤʧʘʥʠʡ - ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

 ʕʪʦ ʪʘʢʞʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʩʪʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ ʙʫʜʫʪ ʤʘʣʦʚʝʨʦʷʪʥʳ ʠʣʠ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʣʠʰʴ ʚ ʫʤʘʭ ʨʦʤʘʥʪʠʯʝʩʢʠ ʥʘʩʪʨʦʝʥʥʳʭ ʤʝʥʝʜʞʝʨʦʚ. ʂʘʢ ʪʦʣʴʢʦ 

ʨʝʯʴ ʟʘʡʜʝʪ ʦ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʠʣʣʶʟʠʠ ʙʳʩʪʨʦ ʧʦʡʜʫʪ ʥʘ ʫʙʳʣʴ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ:  

ɺʳ ï ʙʦʣʴʰʘʷ ʢʦʤʧʘʥʠʷ, ʟʘʥʠʤʘʶʱʘʷʩʷ ʧʦʩʪʘʚʢʘʤʠ ʥʦʚʦʡ ʘʨʤʘʪʫʨʳ. ɹʳʪʴ 

ʚʩʝʛʜʘ ʚʧʝʨʝʜʠ ʧʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʨʝʛʫʣʠʨʫʶʱʝʡ ʘʨʤʘʪʫʨʝ ʷʚʣʷʝʪʩʷ ʚʘʰʠʤ 

ʜʝʚʠʟʦʤ. ɺ ʈʦʩʩʠʠ ʚʳ ʧʳʪʘʝʪʝʩʴ ʚʦʡʪʠ ʚ ʵʥʝʨʛʝʪʠʢʫ ʩʦ ʩʚʦʠʤ ʨʝʰʝʥʠʝʤ ʧʦ 

ʧʥʝʚʤʦʧʨʠʚʦʜʥʦʡ ʘʨʤʘʪʫʨʝ. ʆʜʥʘʢʦ, ʨʳʥʦʢ ʵʥʝʨʛʝʪʠʢʠ ʈʦʩʩʠʠ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ 

ʩʪʘʨ, ʦʥ ʧʨʘʢʪʠʯʝʩʢʠ ʝʱʝ ʞʠʚʝʪ ʥʘ ʨʫʠʥʘʭ ʈɸʆ ɽʕʉ ʠ ʥʦʚʦʝ ʚ ʥʝʤ ʥʝ 

ʧʨʠʞʠʚʘʝʪʩʷ. ɺʳ ʦʙʨʘʱʘʝʪʝʩʴ ʢ ʨʘʟʥʳʤ ʜʠʣʝʨʘʤ ʩ ʧʨʦʩʴʙʦʡ ʧʨʠʥʷʪʴ 

ʧʨʦʜʫʢʮʠʶ ʥʘ ʚʦʦʨʫʞʝʥʠʝ. ʅʦ ʠ ʜʠʣʝʨʳ ʚ ʦʩʥʦʚʥʦʤ ʞʠʚʫʪ ʥʘ ʪʦʤ ʞʝ ʪʨʝʪʴʝʤ 

ʵʪʘʧʝ. ʀʭ ʙʦʣʴʰʝ ʟʘʙʦʪʠʪ ʢʦʥʢʫʨʝʥʪʥʦʩʪʴ ʮʝʥʳ, ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʩʪʘʚʠʪʴ 

ʚʦʚʨʝʤʷ, ʧʨʝʜʦʩʪʘʚʠʪʴ ʨʝʰʝʥʠʷ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʧʨʠʚʦʜʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʥʦʚʘʷ ʧʨʦʜʫʢʮʠʷ 2-ʛʦ ʫʨʦʚʥʷ, ʧʨʝʜʣʘʛʘʝʤʘʷ ʢʦʤʧʘʥʠʝʡ 2-ʛʦ ʫʨʦʚʥʷ ʥʘ ʨʳʥʢʝ 

ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʪʦʣʢʥʫʪʘ ʯʝʨʝʟ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʜʠʣʝʨʦʚ ʩ ʠʭ ʩʢʣʘʜʘʤʠ, ʜʘʚʣʝʥʠʝʤ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʧʦ çʦʪʞʠʤʫè ʮʝʥʳ, 
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ʨʘʙʦʪʦʡ ʪʦʣʴʢʦ ʩ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʦʪʜʝʣʘʤʠ ʧʨʝʜʧʨʠʷʪʠʡ ï ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʈʝʰʝʥʠʝʤ ʤʦʞʝʪ ʙʳʪʴ ʣʠʙʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʦʡ ʢʦʤʘʥʜʳ ʚ ʨʘʤʢʘʭ 

ʩʪʨʫʢʪʫʨʳ ʙʦʣʴʰʦʛʦ ʜʠʣʝʨʘ, ʣʠʙʦ ʧʦʠʩʢ ʥʝʙʦʣʴʰʦʛʦ ʜʠʣʝʨʘ, ʩʧʦʩʦʙʥʦʛʦ 

ʦʪʦʨʚʘʪʴʩʷ ʦʪ ʧʨʠʚʳʯʥʳʭ ʤʝʪʦʜʦʚ ʨʘʙʦʪʳ ʠ ʚʦʩʧʨʠʥʷʪʴ ʤʝʪʦʜʳ ʧʨʦʪʘʣʢʠʚʘʥʠʷ 

ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʢʦʤʧʘʥʠʠ 2-ʛʦ ʫʨʦʚʥʷ. 

 ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʦʙʟʦʨʘ, ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʩʦʯʝʪʘʥʠʝ ʤʝʞʜʫ ʧʨʦʜʫʢʪʦʤ, ʢʦʤʧʘʥʠʝʡ ʠ ʧʦʪʨʝʙʠʪʝʣʝʤ 

(ʨʳʥʢʦʤ). ʇʨʠ ʩʪʨʝʤʣʝʥʠʠ ʢʦʤʧʘʥʠʡ ʢ ʩʦʙʩʪʚʝʥʥʦʤʫ ʀʂʈ ʠʣʠ, ʛʦʚʦʨʷ ʷʟʳʢʦʤ 

ʙʠʟʥʝʩʘ, - ʨʝʘʣʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʦʚ, ʩʫʱʝʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʝ 

ʫʨʘʚʥʦʚʝʰʠʚʘʶʱʠʝ ʩʠʣʳ, ʩʦʟʜʘʶʱʠʝ ʙʘʣʘʥʩ ʥʘ ʨʳʥʢʘʭ. ʋʩʧʝʰʥʳʝ ʢʦʤʧʘʥʠʠ 

ʜʦʣʞʥʳ ʩʦʛʣʘʩʦʚʘʪʴ ʩʚʦʠ ʀʂʈ ʩ ʪʘʢʠʤ ʮʝʣʝʚʳʤ ʘʪʪʨʘʢʪʦʨʦʤ. ʊʦʣʴʢʦ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʧʨʦʜʫʢʪʫ ʠʥʞʠʥʠʨʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʠ ʫʜʘʩʪʩʷ ʧʨʝʦʜʦʣʝʪʴ ʙʦʣʴʰʠʥʩʪʚʦ 

ʙʘʨʴʝʨʦʚ ʠ ʙʳʪʴ ʫʩʧʝʰʥʳʤ ʧʨʦʜʫʢʪʦʤ. 

5. ʈʝʩʫʨʩʳ ʚ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯʘʭ 

 ʂʘʢ ʤʦʞʥʦ ʙʳʣʦ ʚʠʜʝʪʴ, ʠʥʞʠʥʠʨʠʥʛʦʚʳʝ ʟʘʜʘʯʠ ʦʪʣʠʯʘʶʪʩʷ 

ʢʦʤʧʣʝʢʩʥʦʩʪʴʶ ʠ ʤʥʦʛʦʫʨʦʚʥʝʚʦʩʪʴʶ. ʈʝʰʝʥʠʝ ʠʱʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 

ʧʦʪʨʝʙʠʪʝʣʝʡ, ʨʳʥʢʘ, ʢʦʤʧʘʥʠʡ ʠ ʧʨʦʜʫʢʪʘ. ʀʭ ʦʢʨʫʞʘʝʪ ʨʳʥʦʯʥʘʷ ʩʨʝʜʘ, 

ʚʢʣʶʯʘʶʱʘʷ ʧʦʣʠʪʠʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ 

ʩʠʩʪʝʤʳ, ʩʘʤʠ ʧʦʪʨʝʙʥʦʩʪʠ ʠʤʝʶʪ ʩʪʨʫʢʪʫʨʫ, ʥʘʧʨʠʤʝʨ, ʧʦ ʄʘʩʣʦʫ, ʘ 

ʠʥʞʠʥʠʨʠʥʛʦʚʳʝ ʧʨʦʜʫʢʪʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ 

ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ.  

 ɺ ʵʪʦʤ ʧʣʘʥʝ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʠ ʧʦʣʷ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ 

ʧʦʪʨʝʙʥʦʩʪʴ, ʠ ʟʘʢʦʥʳ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʝ ʨʘʙʦʪʫ ʫʢʘʟʘʥʥʳʭ ʩʠʩʪʝʤ. ʊʘʢ, 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʥʦʚʳʝ ʙʘʥʢʦʚʩʢʠʝ ʧʨʦʜʫʢʪʳ, ʥʘʧʨʠʤʝʨ, ʣʠʟʠʥʛ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʩʧʦʩʦʙʝʥ ʫʚʝʣʠʯʠʪʴ ʧʨʦʜʘʞʠ ʠ ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʨʤʘʪʫʨʳ 

ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʧʦʩʪʘʚʦʢ "ʩʝʨʦʡ" ʘʨʤʘʪʫʨʳ, ʘ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʣʠʟʠʥʛʘ ʧʦʜ 

ʚʩʪʨʦʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ï ʪʘʢʠʝ, ʢʘʢ ʪʨʫʙʦʧʨʦʚʦʜʥʘʷ ʘʨʤʘʪʫʨʘ ï ʩʧʦʩʦʙʥʳ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʩʰʠʨʠʪʴ ʩʬʝʨʫ ʧʨʠʤʝʥʝʥʠʷ ʣʠʟʠʥʛʦʚʳʭ ʫʩʣʫʛ. ʊʘʢʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʙʘʥʢʦʚ ʠ ʧʦʩʪʘʚʱʠʢʦʚ ʪʨʫʙʦʧʨʦʚʦʜʥʦʡ ʘʨʤʘʪʫʨʳ (ʧʦ ʥʘʰʝʤʫ 

ʧʨʠʤʝʨʫ) ʩʧʦʩʦʙʥʦ ʧʨʠʜʘʪʴ ʥʦʚʦʝ ʢʘʯʝʩʪʚʦ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʦʙʝʩʧʝʯʠʪʴ ʨʦʩʪ 

ʧʨʦʜʘʞ. 

 ʕʢʦʥʦʤʠʯʝʩʢʠʝ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ, ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʵʬʬʝʢʪʳ, 

ʨʝʛʫʣʠʨʫʶʱʠʝ ʘʢʪʳ ʈʦʩʪʝʭʥʘʜʟʦʨʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ, 

ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʣʠ ʦʛʨʘʥʠʯʠʚʘʶʪ ʧʦʪʨʝʙʥʦʩʪʴ ʠ ʩʬʝʨʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʧʨʦʜʫʢʪʦʚ.  

 ʇʦʠʩʢ ʜʦʩʪʠʞʝʥʠʡ ʧʦʜʩʠʩʪʝʤ, ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʪʳʩʢʘʥʠʝ ʥʦʫ-ʭʘʫ ʠ ʠʭ 

ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʷ, ʫʤʝʥʠʝ ʧʨʠʤʝʥʠʪʴ ʠʭ ʚ ʩʚʦʝʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʠʣʠ ʧʨʦʝʢʪʘʭ 

ʚʦ ʤʥʦʛʦʤ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʝʰʝʥʠʡ. 

ʀʥʩʪʨʫʤʝʥʪʦʤ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʙʝʥʯʤʘʨʢʠʥʛ ʠ ʧʨʠʤʝʥʝʥʠʝ ʣʫʯʰʠʭ ʜʦʩʪʫʧʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 
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 ɺʳʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ ʚ ʪʨʠʘʜʝ "ʇʨʦʜʫʢʪ - ʂʦʤʧʘʥʠʷ - 

ʈʳʥʦʢ (ʇʦʪʨʝʙʠʪʝʣʴ)" ʧʦʟʚʦʣʠʪ ʛʣʫʙʞʝ ʫʚʠʜʝʪʴ ʨʦʞʜʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ, 

ʚʦʟʤʦʞʥʦʩʪʠ ʝʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʠʥʞʠʥʠʨʠʥʛʦʚʳʤ ʧʨʦʜʫʢʪʦʤ 

ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʚʣʠʷʥʠʷ ʨʳʥʢʘ. ʊʘʢ ʠʣʠ ʠʥʘʯʝ, ʤʦʞʥʦ ʧʨʝʜʩʢʘʟʘʪʴ ʧʨʠʥʷʪʠʝ ʠʣʠ 

ʥʝʧʨʠʥʷʪʠʝ ʠʥʞʠʥʠʨʠʥʛʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʨʳʥʢʦʤ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ - ʵʪʦ 

ʚʟʨʳʚʥʦʡ ʨʦʩʪ ʧʨʦʜʘʞ, ʘ ʚʦ ʚʪʦʨʦʤ ʵʪʦ ʙʫʜʝʪ ʦʜʠʥ ʠʟ ʤʥʦʛʠʭ ʥʝʫʜʘʚʰʠʭʩʷ 

ʧʨʦʝʢʪʦʚ. 

6. ʇʨʠʝʤʳ ʫʩʪʨʘʥʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʡ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʙʠʟʥʝʩ-ʩʠʩʪʝʤʘʭ 

 ʅʝʦʜʥʦʢʨʘʪʥʦ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʝʨʝʭʦʜ ʢ ʦʙʦʙʱʝʥʠʶ ʧʨʦʪʠʚʦʨʝʯʠʡ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʧʦʣʴʥʦʛʦ (ʵʣʝʧʦʣʴʥʦʛʦ ʧʦ ʪʝʨʤʠʥʦʣʦʛʠʠ ʄ.ʉ. ʈʫʙʠʥʘ) ʘʥʘʣʠʟʘ 

ʦʙʦʙʱʝʥʥʳʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʢ ʤʘʨʢʝʪʠʥʛʫ ʠ ʙʠʟʥʝʩʫ ʥʘʡʜʝʥʥʳʝ 

ʧʨʠ ʘʥʘʣʠʟʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩʧʦʩʦʙʳ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʡ. ɺ ʵʪʦʤ 

ʧʣʘʥʝ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʡ ʚ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠ 

ʙʠʟʥʝʩ-ʩʠʩʪʝʤʘʭ ʙʫʜʝʪ ʩʧʦʩʦʙʥʘ ʩʪʘʪʴ ʩʝʨʴʝʟʥʳʤ ʧʦʜʩʧʦʨʴʝʤ ʚ ʨʝʰʝʥʠʠ 

ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ (ʧʦʜʨʦʙʥʦʩʪʠ ʩʤ. ɻʦʨʦʙʯʝʥʢʦ ʉ.ʃ., ʕʬʬʝʢʪʠʚʥʳʝ 

ʧʨʠʝʤʳ ʨʝʰʝʥʠʷ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʟʘʜʘʯ, www.ratriz.ru). 

7. ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʰʝʥʠʷ 

 ʅʘ ʵʪʘʧʝ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʰʝʥʠʷ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʝʰʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʢʘʟʯʠʢʘ ʠʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʄʥʦʛʠʝ ʠʥʞʠʥʠʨʠʥʛʦʚʳʝ ʨʝʰʝʥʠʷ ʥʝ 

ʜʦʩʪʠʛʘʣʠ ʮʝʣʠ, ʧʦʩʢʦʣʴʢʫ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʧʝʨʝʞʘʣʦ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʢʣʠʝʥʪʘ 

ʠʣʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʣʠʝʥʪʘ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʚ 

ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʨʳʥʢʘ ʠʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʢʦʥʲʶʥʢʪʫʨʦʡ.  

 ɺʘʞʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʤʝʭʘʥʠʟʤ ʦʮʝʥʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 

ʠʥʞʠʥʠʨʠʥʛʦʚʦʛʦ ʨʝʰʝʥʠʷ, ʠʩʭʦʜʷ ʠʟ ʬʠʥʘʥʩʦʚʳʭ ʧʨʝʜʧʦʩʳʣʦʢ ʠ ʦʮʝʥʢʠ 

ʨʳʥʢʘ. ʊʘʢ, ʜʣʷ ʧʨʠʦʙʨʝʪʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ʨʘʩʯʝʪʘ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʣʠʝʥʪʘ, ʦʩʥʦʚʘʥʥʳʡ 

ʥʘ ʦʮʝʥʢʝ ʫʨʦʚʥʷ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʭ ʦʪʯʠʩʣʝʥʠʡ. ɿʥʘʷ ʦʙʦʨʦʪ, ʫʨʦʚʝʥʴ 

ʩʪʦʠʤʦʩʪʠ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʠ ʚʳʜʝʣʷʷ ʩʚʦʡ ʪʠʧ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʦʙʱʝʡ ʩʫʤʤʝ, 

ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 10% ʦʪʯʠʩʣʝʥʠʡ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠʤʝʨʥʦ 

ʙʫʜʝʪ ʨʘʚʥʦ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʢʣʠʝʥʪʘ ʜʣʷ ʤʦʜʝʨʥʠʟʘʮʠʦʥʥʳʭ 

ʧʨʦʝʢʪʦʚ. ʋʩʣʦʚʠʝʤ ʟʜʝʩʴ ʚʳʩʪʫʧʘʝʪ ʪʦ, ʯʪʦ ʢʣʠʝʥʪ ʠʩʧʦʣʴʟʫʝʪ ʩʦʙʩʪʚʝʥʥʳʝ 

ʥʘʢʦʧʣʝʥʠʷ ʠ ʩʨʝʜʩʪʚʘ.  

 ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʢʣʠʝʥʪʘ ʠʣʠ 

ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʭ ʦʪʯʠʩʣʝʥʠʡ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʩʨʘʟʫ ʚʦʟʥʠʢʘʶʪ ʟʘʜʘʯʠ ʧʦ 

ʨʘʩʰʠʨʝʥʠʶ ʤʘʩʩʦʚʦʩʪʠ ʧʨʦʜʫʢʪʘ ʠʣʠ ʩʥʠʞʝʥʠʶ ʝʛʦ ʩʪʦʠʤʦʩʪʠ ʜʦ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦ ʧʨʠʦʙʨʝʪʝʥʠʶ ʩʦ ʩʪʦʨʦʥʳ ʥʘʠʙʦʣʝʝ ʬʠʥʘʥʩʦʚʦ ʩʦʩʪʦʷʪʝʣʴʥʦʡ 

ʠʣʠ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʢʣʠʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʠ ʜʨʫʛʠʝ ʟʘʜʘʯʠ, ʥʘʧʨʠʤʝʨ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʤʘʨʢʝʪʠʥʛʘ. 
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 ɺʳʙʦʨ ʧʨʘʚʠʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʙʳʣʦ ʙʳ 

ʦʩʫʱʝʩʪʚʠʪʴ ʚ ʨʘʤʢʘʭ ʨʝʰʝʥʠʷ ʠʥʞʠʥʠʨʠʥʛʦʚʦʡ ʟʘʜʘʯʠ, ʙʫʜʝʪ ʦʩʥʦʚʳʚʘʪʴʩʷ 

ʪʘʢʞʝ ʥʘ ʧʘʪʝʥʪʥʦʤ ʧʦʠʩʢʝ, ʘʥʘʣʠʟʝ ʩʪʘʨʪʘʧʦʚ, ʘʥʘʣʠʟʝ ʜʦʩʪʠʞʝʥʠʡ ʧʦʜʩʠʩʪʝʤ 

ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʨʫʛʠʭ ʧʦʣʝʟʥʳʭ ʨʝʩʫʨʩʦʚ. ʇʨʠ ʵʪʦʤ ʧʦʩʪʦʷʥʥʦ 

ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʴʩʷ ʦʮʝʥʢʘ ʨʝʰʝʥʠʡ ʥʘ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ. ʅʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʬʘʥʪʘʟʠʡ, ʨʝʰʝʥʠʡ ʚʦʦʙʱʝ, ʥʘʣʠʯʠʷ ʪʦʣʴʢʦ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʠ ʧʨ. 

8. ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʨʝʰʝʥʠʡ 

 ɸʥʘʣʠʟ ʨʝʰʝʥʠʡ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʜʦʩʪʠʞʝʥʠʶ ʀʂʈ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ 

ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʷ ʧʨʦʚʦʜʠʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʚʝʨʩʠʷʭ 

ʨʝʰʝʥʠʷ ʠʥʞʝʥʝʨʥʳʭ ʧʨʦʙʣʝʤ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʤʦʞʥʦ ʫʢʘʟʘʪʴ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʷʚʣʷʪʴ ʥʝʚʠʜʥʳʝ ʚʥʘʯʘʣʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʚ ʧʦʜʩʠʩʪʝʤʘʭ, ʩʠʩʪʝʤʝ, ʝʝ 

ʦʢʨʫʞʝʥʠʠ ʠ ʥʘʜʩʠʩʪʝʤʝ ʧʨʠ ʚʦʟʤʦʞʥʦʤ ʚʥʝʜʨʝʥʠʠ. 

 ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦ, ʯʪʦ ʧʨʦʷʚʣʝʥʥʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʜʦʚʝʜʝʥʠʷ ʨʝʰʝʥʠʷ ʜʦ ʧʦʣʥʦʮʝʥʥʦʡ ʥʦʚʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʝʝ ʧʦʣʥʦʝ ʠ ʙʳʩʪʨʦʝ ʚʥʝʜʨʝʥʠʝ, ʧʦʪʨʝʙʫʝʪ ʨʘʟʨʝʰʝʥʠʷ 

ʧʨʦʪʠʚʦʨʝʯʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʤʝʞʜʫ ʥʦʚʦʡ ʩʠʩʪʝʤʦʡ, ʜʘʞʝ ʠʜʝʘʣʴʥʦ ʨʝʰʘʶʱʝʡ 

ʧʨʦʪʠʚʦʨʝʯʠʷ, ʠ ʫʩʪʘʨʝʚʰʠʤ ʦʢʨʫʞʝʥʠʝʤ ʩʠʩʪʝʤʳ. 

 ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʦʮʝʥʢʝ ʙʠʟʥʝʩ ʨʝʰʝʥʠʡ, ʧʨʝʜʣʘʛʘʝʤʦʝ 

ʨʝʰʝʥʠʝ ʠʥʞʠʥʠʨʠʥʛʦʚʦʡ ʧʨʦʙʣʝʤʳ ʜʦʣʞʥʦ ʙʳʪʴ ʦʮʝʥʝʥʦ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʩʪʨʘʪʝʛʠʠ ʠʥʞʠʥʠʨʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʠ ʧʦ ʢʨʠʪʝʨʠʷʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, 

ʛʘʨʤʦʥʠʯʥʦʩʪʠ, ʢʦʥʢʫʨʝʥʪʥʦʩʪʠ ʨʝʰʝʥʠʡ ʠ ʦʩʫʱʝʩʪʚʠʤʦʩʪʠ ʚ ʦʙʦʟʨʠʤʳʝ 

ʩʨʦʢʠ. 

9. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʘʣʛʦʨʠʪʤʘ 

 ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʷʚʣʝʥʥʳʭ ʨʝʰʝʥʠʡ ʦʙʦʙʱʘʝʪʩʷ ʭʦʜ ʨʝʰʝʥʠʷ 

ʠʥʞʠʥʠʨʠʥʛʦʚʦʡ ʟʘʜʘʯʠ, ʠ ʛʦʪʦʚʷʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʘʣʛʦʨʠʪʤʘ 

ʥʘ ʢʘʞʜʦʤ ʠʟ ʵʪʘʧʦʚ ʨʝʰʝʥʠʷ. 

ɺʠʜʳ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ 

 ʅʝʩʤʦʪʨʷ ʥʘ ʦʛʨʦʤʥʳʡ ʦʙʲʝʤ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʧʦʣʥʝʥʠʝʤ 

ʠʥʞʠʥʠʨʠʥʛʘ, ʠʭ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʚʦʨʯʝʩʢʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ. ʊʘʢʠʤʠ ʚʠʜʘʤʠ ʟʘʜʘʯ ʤʦʛʫʪ ʙʳʪʴ: 

1. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʜʫʢʪʘ 

2. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʜʫʢʪʘ ʜʣʷ ʥʦʚʳʭ ʦʪʨʘʩʣʝʡ 

4. ʇʨʦʛʥʦʟʥʳʝ ʟʘʜʘʯʠ. 

 ʆʪʤʝʪʠʤ, ʯʪʦ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ ʜʦʣʞʝʥ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʩ ʫʯʝʪʦʤ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʬʠʨʤʳ ʠ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ 

ʝʝ ʧʨʦʜʫʢʪʦʚ, ʢʘʢ ʵʪʦ ʩʣʝʜʫʝʪ ʠʟ ʘʥʘʣʠʟʘ ʨʘʙʦʪʳ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʢʦʤʧʘʥʠʡ, ʩʤ. ʧʨʠʤʝʨ ʥʠʞʝ: 

 ʇʨʠʤʝʨ. ɺ ʨʘʙʦʪʝ ʢʦʤʧʘʥʠʠ ʀʟʦʙʨʝʪʘʣʴ, ʄʦʩʢʚʘ, ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʚʠʜʳ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ: 
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-  ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʡ ʧʨʦʜʫʢʪ ʧʦʜ ʧʦʩʣʝʜʫʶʱʠʡ ʩʝʨʠʡʥʳʡ ʚʳʧʫʩʢ,  

-  ʨʘʟʨʘʙʦʪʘʪʴ ʥʝʩʪʘʥʜʘʨʪʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ  

-  ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʩʳ  

-  ʨʝʰʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

  ɼʝʣʝʥʠʝ ʥʘ ʪʠʧʳ  ʟʘʜʘʯ  ʚʝʩʴʤʘ  ʫʩʣʦʚʥʦʝ,  ʪ.ʢ.  ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ  ʦʜʥʘ  

ʟʘʜʘʯʘ  ʯʘʩʪʦ ʧʝʨʝʪʝʢʘʝʪ ʚ ʜʨʫʛʫʶ. ʉʪʘʪʠʩʪʠʢʘ ʧʦ ʪʠʧʘʤ ʧʨʦʝʢʪʦʚ ʚʳʛʣʷʜʠʪ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

 

ʈʠʩ. 6. ʇʨʠʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʝʢʪʦʚ ʢʦʤʧʘʥʠʠ ʀʟʦʙʨʝʪʘʣʴ 

 ʂʘʢ ʤʳ ʚʠʜʠʤ, ʣʴʚʠʥʫʶ ʜʦʣʶ ʚʩʝʭ ʟʘʢʘʟʦʚ ʜʘʝʪ ʫʩʣʫʛʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. ɺʦ ʤʥʦʛʦʤ  ʵʪʦ  ʩʚʷʟʘʥʦ  ʩ  ʪʝʤ,  ʯʪʦ  ʠʟ-ʟʘ  ʚʦʟʨʦʩʰʝʛʦ  ʢʫʨʩʘ  

ʜʦʣʣʘʨʘ  ʨʦʩʩʠʡʩʢʠʝ  ʢʦʤʧʘʥʠʠ ʧʳʪʘʶʪʩʷ ʩʥʠʟʠʪʴ ʩʚʦʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʠʤʧʦʨʪʥʳʭ ʪʦʚʘʨʦʚ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ. ʇʨʦʝʢʪʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʫʩʣʦʚʥʦ ʜʝʣʷʪʩʷ ʥʘ 4 ʢʘʪʝʛʦʨʠʠ:  

1. ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ  

2. ʇʦʚʳʰʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ ʠʟʜʝʣʠʷ  

3. ʉʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʪʘ 

4. "ʆʙʨʘʪʥʳʡ" ʠʥʞʠʥʠʨʠʥʛ, ʩʚʷʟʘʥʥʳʡ ʩ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝʤ.  

 ʂʘʢ ʤʦʞʥʦ ʚʠʜʝʪʴ, ʢʦʤʧʘʥʠʷ ʚʳʜʝʣʠʣʘ ʦʪʜʝʣʴʥʳʡ ʙʣʦʢ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʡ 

ʩ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝʤ. ʕʪʦ ʦʪʚʝʯʘʝʪ ʝʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʠ, ʩʚʦʠʤ 

ʚʦʟʤʦʞʥʦʩʪʷʤ ʠ ʩʧʦʩʦʙʥʦʩʪʷʤ ʠ ʪʝʢʫʱʝʤʫ ʧʦʣʶ ʚʦʟʤʦʞʥʦʩʪʝʡ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʤʫ ʨʳʥʢʦʤ. 

ʄʝʪʦʜʠʢʠ ʨʝʰʝʥʠʷ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ 

 ʄʝʪʦʜʠʢʠ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʜʣʷ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ, ʜʦʣʞʥʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʨʦʝʢʪʦʚ. ʋʯʠʪʳʚʘʷ ʧʦʢʘʟʘʥʥʳʝ 

ʚʳʰʝ ʚʠʜʳ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ ʠ ʧʨʘʢʪʠʢʫ ʢʦʤʧʘʥʠʠ ʀʟʦʙʨʝʪʘʣʴ, ʤʦʞʥʦ 

ʧʨʦʚʝʩʪʠ ʫʩʣʦʚʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʧʦ ʪʚʦʨʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʳʰʝ ʟʘʜʘʯ. ɼʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʠʤʳ ʤʘʪʝʨʠʘʣʳ ʨʘʙʦʪʳ ʆ.ʄ. 
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ɻʝʨʘʩʠʤʦʚʘ, ʦʙʦʙʱʠʚʰʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʥʘʤʠ ʢ ʨʝʰʝʥʠʶ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ: 

 1. ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʥʦʚʳʭ ʦʪʨʘʩʣʷʭ 

 2. ʄʝʪʦʜʠʢʘ ʧʦʚʳʰʝʥʠʷ ʜʦʙʘʚʣʝʥʥʦʡ ʮʝʥʥʦʩʪʠ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ 

ʧʨʦʜʫʢʪʦʚ 

 3. ʄʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʦʚ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

 4. ʄʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʦʚ ʧʦ ʘʥʘʣʠʟʫ ʨʠʩʢʦʚ ʠ ʚʝʨʠʬʠʢʘʮʠʠ 

ʢʦʥʮʝʧʮʠʡ ʠʥʞʠʥʠʨʠʥʛʦʚʦʛʦ ʧʨʦʜʫʢʪʘ 

 5. ʄʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʦʚ ʧʦ ʩʦʟʜʘʥʠʶ ʧʘʪʝʥʪʦʟʘʱʠʱʝʥʥʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʥʝ ʧʦʜʧʘʜʘʶʱʠʭ ʧʦʜ ʜʝʡʩʪʚʠʝ ʧʘʪʝʥʪʦʚ ʢʦʥʢʫʨʝʥʪʦʚ 

 6. ʄʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʥʦʟʥʳʭ ʧʨʦʝʢʪʦʚ 

 ʆʧʠʨʘʷʩʴ ʥʘ ʫʢʘʟʘʥʥʳʝ ʤʝʪʦʜʠʢʠ, ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ 

ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ ʚ ʮʝʣʦʤ. 

ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ 

 ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ ʦʙʦʙʱʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʜʝʡʩʪʚʠʡ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ, ʩʨʝʜʩʪʚ ʝʝ ʨʘʟʨʝʰʝʥʠʷ, ʚʳʷʚʣʝʥʠʷ 

ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʧʦʩʪʘʥʦʚʢʠ ʣʦʢʘʣʴʥʳʭ ʟʘʜʘʯ. ʅʝʢʦʪʦʨʳʡ 

ʥʘʙʨʦʩʦʢ ʪʘʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 7. 

 ʈʘʩʩʤʦʪʨʠʤ ʘʣʛʦʨʠʪʤ ʧʦʜʨʦʙʥʝʝ. 

 ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ, ʚ ʩʚʷʟʠ ʩ ʙʦʣʴʰʦʡ 

ʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴʶ ʢ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʛʦʪʦʚʦʛʦ 

ʠʥʞʠʥʠʨʠʥʛʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ 

ʚʳʧʦʣʥʝʥʠʶ ʫʩʣʦʚʠʡ ʧʦ ʮʝʥʝ, ʙʶʜʞʝʪʫ ʧʨʦʝʢʪʘ ʠ ʧʨ.  ɼʨʫʛʦʡ ʩʪʦʨʦʥʦʡ 

ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʦʛʨʘʥʠʯʝʥʠʷʤ ʠʥʞʠʥʠʨʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʠ ʠ 

ʝʝ ʩʧʦʩʦʙʥʦʩʪʷʤ (ʚʦʟʤʦʞʥʦʩʪʷʤ) ʧʨʝʜʣʦʞʠʪʴ, ʨʘʟʨʘʙʦʪʘʪʴ ʠʣʠ ʩʢʦʤʧʣʝʢʪʦʚʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʠʥʞʠʥʠʨʠʥʛʦʚʳʡ ʧʨʦʜʫʢʪ. 

 ʕʪʦ ʪʘʢʞʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ ʫʩʧʝʭʘ ʨʝʰʝʥʠʷ 

ʠʥʞʠʥʠʨʠʥʛʦʚʦʡ ʟʘʜʘʯʠ ʙʫʜʫʪ ʟʘʢʣʶʯʘʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʥʠʭ ʙʫʜʫʪ ʫʯʠʪʳʚʘʪʴʩʷ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʤʧʘʥʠʠ, ʝʝ ʨʝʩʫʨʩʳ, ʥʘʭʦʞʜʝʥʠʝ ʟʦʥ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʧʨʠʙʳʣʴʥʦʩʪʠ ʠ ʧʨʘʚʠʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʀʂʈ ʜʣʷ ʢʦʤʧʘʥʠʠ. ɼʦʣʞʥʦ 

ʧʨʦʚʦʜʠʪʴʩʷ ʪʘʢʦʝ ʞʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʀʂʈ ʜʣʷ ʢʣʠʝʥʪʘ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʝʛʦ 

ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʚʳʙʨʘʥʥʦʡ ʛʣʘʚʥʦʡ ʬʫʥʢʮʠʠ ʪʘʢʞʝ ʪʦʯʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʛʣʘʚʥʳʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ. ʅʘ 

ʵʪʦʤ ʵʪʘʧʝ ʦʮʝʥʠʚʘʝʪʩʷ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʧʨʦʜʫʢʪʘ, ʢʦʤʧʘʥʠʠ ʠ ʨʳʥʢʘ 

(ʧʦʪʨʝʙʠʪʝʣʷ), ʜʣʷ ʢʦʪʦʨʦʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥ ʠʥʞʠʥʠʨʠʥʛʦʚʳʡ ʧʨʦʜʫʢʪ. 
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ʈʠʩ. 7. ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ ɸʈʀʥɿ 

 

 ʇʦʣʫʯʝʥʠʝ ʜʚʫʭ ʀʂʈ ʠ ʠʭ ʩʦʛʣʘʩʦʚʘʥʠʝ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʙʫʜʝʪ 

ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʳʡ ʧʨʦʜʫʢʪ ʚʧʠʰʝʪʩʷ ʚ ʦʛʨʘʥʠʯʝʥʠʷ, 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʨʳʥʢʘ ʧʦ ʧʦʪʨʝʙʥʦʩʪʠ, ʝʝ ʨʘʟʤʘʭʫ, ʨʳʥʢʫ, ʮʝʥʝ, ʫʩʣʦʚʠʷʤ 

ʢʦʤʧʘʥʠʠ-ʧʦʢʫʧʘʪʝʣʷ ʠ ʝʝ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʨ. 

 ʉʦʛʣʘʩʦʚʘʥʥʳʡ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʀʂʈ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʦʪʠʚʦʨʝʯʠʷ ʢʘʢ ʜʣʷ ʢʦʤʧʘʥʠʠ, ʨʘʟʨʘʙʘʪʳʚʘʶʱʝʡ ʠʥʞʠʥʠʨʠʥʛʦʚʳʡ ʧʨʦʜʫʢʪ, 

ʪʘʢ ʠ ʜʣʷ ʢʦʤʧʘʥʠʠ-ʧʦʪʨʝʙʠʪʝʣʷ ʠʥʞʠʥʠʨʠʥʛʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

 ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʪʠʚʦʨʝʯʠʡ, ʢ ʢʦʪʦʨʳʤ ʤʦʛʫʪ ʦʪʥʦʩʠʪʴʩʷ ʥʝ ʪʦʣʴʢʦ 

ʪʝʭʥʠʯʝʩʢʠʝ, ʥʦ ʠ ʤʘʨʢʝʪʠʥʛʦʚʳʝ (ʙʠʟʥʝʩ) ʧʨʦʪʠʚʦʨʝʯʠʷ, ʩʦʟʜʘʶʪ ʦʩʥʦʚʫ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʦʙʨʘʟʘ ʨʝʰʝʥʠʷ ʠ ʥʘʭʦʞʜʝʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. 

 ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʦʚʝʨʝʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʨʝʰʝʥʠʷ ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʬʘʟʫ 

ʚʥʝʜʨʝʥʠʷ ʠʣʠ "ʤʘʪʝʨʠʘʣʠʟʘʮʠʠ", ʪ.ʝ. ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʝʰʝʥʠʡ, ʨʘʟʨʘʙʦʪʢʠ ʯʝʨʪʝʞʝʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, 
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ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ ʜʣʷ ʧʘʨʪʥʝʨʦʚ-ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ, ʚʳʧʫʩʢʘ 

ʪʝʩʪʦʚʦʡ ʧʘʨʪʠʠ, ʦʪʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨ. ʚʧʣʦʪʴ ʜʦ ʚʳʧʫʩʢʘ ʢʦʥʝʯʥʦʛʦ 

ʠʥʞʠʥʠʨʠʥʛʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

 ʂʦʥʝʯʥʦ ʞʝ, ʥʝ ʚʩʝ ʚʠʜʳ ʟʘʜʘʯ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʪʝʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʨʝʰʝʥʳ ʧʨʝʜʣʦʞʝʥʥʳʤ ʘʣʛʦʨʠʪʤʦʤ. ʏʘʩʪʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ɸʈʀʥɿ, ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʝʭ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʧʨʠ 

ʨʝʰʝʥʠʠ ʧʦ ɸʈʀɿ. ʂʘʢ ʤʳ ʚʠʜʝʣʠ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ 

ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʢʦʤʧʘʥʠʠ, ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʠ ʨʳʥʢʦʤ ʚ ʮʝʣʦʤ. 

ʆʜʥʘʢʦ, ʧʦʣʫʯʘʝʤʳʝ ʤʝʪʦʜʦʤ ɸʈʀʥɿ ʨʝʰʝʥʠʷ ʪʘʢʞʝ ʯʘʩʪʦ ʙʦʣʝʝ 

ʞʠʟʥʝʩʧʦʩʦʙʥʳ, ʧʦʩʢʦʣʴʢʫ ʦʪʨʘʞʘʶʪ ʩʦʛʣʘʩʦʚʘʥʥʦʝ ʤʝʞʜʫ ʚʩʝʤʠ ʪʨʝʤʷ 

ʵʣʝʤʝʥʪʘʤʠ ʪʨʠʘʜʳ "ʇʨʦʜʫʢʪ - ʂʦʤʧʘʥʠʷ - ʇʦʪʨʝʙʠʪʝʣʴ (ʈʳʥʦʢ)" ʦʙʱʝʝ 

ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʧʝʰʥʦʤʫ ʚʥʝʜʨʝʥʠʶ ʠ 

ʚʭʦʞʜʝʥʠʶ ʠʥʞʠʥʠʨʠʥʛʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʨʳʥʦʢ. 

 ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʣʘʩʩ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ ʠʤʝʝʪ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ ʦʪ ʜʨʫʛʠʭ ʚʠʜʦʚ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ ʠ ʜʣʷ ʩʚʦʝʛʦ 

ʨʝʰʝʥʠʷ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʚʠʪʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ. ɼʣʷ ʨʝʰʝʥʠʷ 

ʪʘʢʠʭ ʟʘʜʘʯ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʤʝʪʦʜʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʊʈʀɿ. ɼʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʝʜʣʦʞʝʥʳ ʩʚʦʠ ʢʦʤʧʣʝʢʩʳ ʤʝʪʦʜʠʢ, ʘ, ʫʯʠʪʳʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ 

ʦʙʲʝʜʠʥʝʥʠʷ ʚ ʝʜʠʥʳʡ ʘʣʛʦʨʠʪʤ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʣʦʞʝʥ ʠ ʦʙʱʠʡ ʘʣʛʦʨʠʪʤ 

ʨʝʰʝʥʠʷ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ (ɸʈʀʥɿ).  

 ɸʈʀʥɿ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʢʣʘʩʩʠʯʝʩʢʦʛʦ 

ɸʈʀɿ ʠ ʙʣʠʞʘʡʰʝʛʦ ʢ ʥʝʤʫ ɸʈʀʇ (ʧʦ ʪʠʧʫ ʟʘʜʘʯ) ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ ʥʘ 

ʨʝʰʝʥʠʠ ʙʦʣʝʝ "ʨʘʟʤʳʪʳʭ" ʠ ʧʣʦʭʦ ʬʦʨʤʘʣʠʟʫʝʤʳʭ ʟʘʜʘʯ ʩ ʙʦʣʴʰʠʤ ʚʣʠʷʥʠʝʤ 

ʨʳʥʦʯʥʳʭ ʬʘʢʪʦʨʦʚ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʫʯʝʪ ʬʘʢʪʦʨʦʚ ʞʠʟʥʝʥʥʳʭ ʮʠʢʣʦʚ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʜʫʢʪʦʚ, ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʨʳʥʢʘ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʀʂʈ 

ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ ʪʨʠʘʜʳ "ʇʨʦʜʫʢʪ - ʂʦʤʧʘʥʠʷ - ʇʦʪʨʝʙʠʪʝʣʴ 

(ʈʳʥʦʢ)", ʙʦʣʝʝ ʪʦʯʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʪʠʚʦʨʝʯʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ 

ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ, ʠ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʠʙʣʠʞʝʥʥʦʩʪʴ ʩʦʟʜʘʚʘʝʤʦʛʦ 

ʠʥʞʠʥʠʨʠʥʛʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʨʳʥʢʘ ʠ ʝʛʦ 

ʥʘʠʙʦʣʴʰʫʶ ʧʨʠʙʳʣʴʥʦʩʪʴ. 

 ʇʨʠʤʝʨ ʨʝʰʝʥʠʷ ʤʦʜʝʣʴʥʦʡ ʟʘʜʘʯʠ ʧʨʠʚʝʜʝʥ ʥʘ ʩʘʡʪʝ www.ratriz.ru 

 

Diachenko A.P. TRIZ principles and methods in research of art  

Abstract: TRIZ methods could be successfully used in humanities and it can be 

supposed that in future the creators of works of pictorial art will be equipped 

with TRIZ methodology and creation of works of art will be no longer possible 

without theoretical knowledge of the theory of innovation activity. 
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TRIZ principles can be successfully used in non-engineering sphere, but it is 

associated with a number of complications, since art and engineering develop 

according to their own immanent trends and each direct extrapolation might be 

associated with serious cognitive errors. An opportunity to escape these errors 

consists in a detailed analysis of the problem of application of TRIZ to research 

work in humanities, taking into account the specific nature of engineering and 

art systems.  

Key words: TRIZ; history and theory of art; texture; agglutination; biomorphic 

synthesis; semantic field. 

ɼʴʷʯʝʥʢʦ ɸ.ʇ. ʇʨʠʥʮʠʧʳ ʠ ʤʝʪʦʜʳ ʊʈʀɿ ʚ ʠʩʢʫʩʩʪʚʦʚʝʜʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ɸʥʥʦʪʘʮʠʷ: ʊʝʦʨʠʷ ʨʝʰʝʥʠʷ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ ʚʧʦʣʥʝ ʧʨʠʤʝʥʠʤʘ ʢ 

ʛʫʤʘʥʠʪʘʨʥʳʤ ʥʘʫʢʘʤ, ʠ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʪʚʦʨʮʳ 

ʧʨʦʠʟʚʝʜʝʥʠʡ ʠʩʢʫʩʩʪʚʘ ʙʫʜʫʪ ʚʦʦʨʫʞʝʥʳ ʤʝʪʦʜʦʣʦʛʠʝʡ ʊʈʀɿ, ʘ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʪʚʦʨʯʝʩʪʚʦ ʙʫʜʝʪ ʚʦʦʙʱʝ ʥʝʤʳʩʣʠʤʦ ʙʝʟ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʦʩʥʦʚ ʟʥʘʥʠʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʊʈʀɿ ʢ ʠʩʪʦʨʠʠ ʠ ʪʝʦʨʠʠ ʠʩʢʫʩʩʪʚʘ ʩʦʧʨʷʞʝʥʦ ʩ ʨʷʜʦʤ 

ʩʣʦʞʥʦʩʪʝʡ ʠ ʣʶʙʳʝ ʧʨʷʤʳʝ ʧʝʨʝʥʦʩʳ ʠʟ ʦʜʥʦʡ ʦʙʣʘʩʪʠ ʚ ʜʨʫʛʫʶ ʤʦʛʫʪ 

ʙʳʪʴ ʯʨʝʚʘʪʳ ʚʫʣʴʛʘʨʠʟʘʮʠʝʡ ʠ ʩʝʨʴʸʟʥʳʤʠ ʢʦʛʥʠʪʠʚʥʳʤʠ ʦʰʠʙʢʘʤʠ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʠʟʙʝʞʘʪʴ ʵʪʠʭ ʦʰʠʙʦʢ ʩʦʩʪʦʠʪ ʚ ʪʱʘʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ 

ʧʨʦʙʣʝʤʳ ʧʨʠʤʝʥʝʥʠʷ ʊʈʀɿ ʢ ʛʫʤʘʥʠʪʘʨʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʩ ʫʯʸʪʦʤ 

ʩʧʝʮʠʬʠʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʈʀɿ; ʠʩʢʫʩʩʪʚʦʚʝʜʝʥʠʝ; ʬʘʢʪʫʨʥʦʩʪʴ; ʘʛʛʣʶʪʠʥʘʮʠʷ; 

ʙʠʦʤʦʨʬʥʳʡ ʩʠʥʪʝʟ; ʩʝʤʘʥʪʠʯʝʩʢʦʝ ʧʦʣʝ. 

ʊʈʀɿ ʥʘ ʦʨʙʠʪʘʭ ʠʩʢʫʩʩʪʚʦʚʝʜʯʝʩʢʦʡ ʥʘʫʢʠ 

ɼʘʚʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʪʝʦʨʠʷ ʨʝʰʝʥʠʷ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ ʚʧʦʣʥʝ 

ʧʨʠʤʝʥʠʤʘ ʢ ʛʫʤʘʥʠʪʘʨʥʳʤ ʥʘʫʢʘʤ, ʠ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ 

ʪʚʦʨʮʳ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠʩʢʫʩʩʪʚʘ ʙʫʜʫʪ ʚʦʦʨʫʞʝʥʳ ʤʝʪʦʜʦʣʦʛʠʝʡ ʊʈʀɿ, ʘ ʚ 

ʜʘʣʴʥʝʡ ʧʝʨʩʧʝʢʪʠʚʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʪʚʦʨʯʝʩʪʚʦ ʙʫʜʝʪ ʚʦʦʙʱʝ ʥʝʤʳʩʣʠʤʦ ʙʝʟ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʟʥʘʥʠʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʦʚʘʪʦʨʩʢʠʝ ʨʘʙʦʪʳ ʖ. ʄʫʨʘʰʢʦʚʩʢʦʛʦ ʠ ʝʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʝʡ 

ʫʙʝʜʠʪʝʣʴʥʦ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʥʦʛʠʝ ʧʨʠʥʮʠʧʳ ʊʈʀɿ ʤʦʛʫʪ ʙʳʪʴ ʫʩʧʝʰʥʦ 

ʧʝʨʝʥʝʩʝʥʳ ʚ ʥʝʪʝʭʥʠʯʝʩʢʫʶ ʦʙʣʘʩʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʬʝʨʫ ʠʩʢʫʩʩʪʚʘ. ʕʪʦ 

ʷʚʥʳʡ ʧʨʦʨʳʚ ʚ ʬʠʣʦʩʦʬʠʠ ʠ ʚ ʩʦʮʠʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʘ, ʦʜʥʘʢʦ ʜʘʥʥʳʝ ʧʨʦʮʝʩʩʳ 

ʩʦʧʨʷʞʝʥʳ ʩ ʨʷʜʦʤ ʩʣʦʞʥʦʩʪʝʡ, ʪʘʢ ʢʘʢ ʠʩʢʫʩʩʪʚʦ ʠ ʪʝʭʥʠʢʘ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦ 

ʩʚʦʠʤ ʠʤʤʘʥʝʥʪʥʳʤ ʟʘʢʦʥʘʤ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʣʶʙʳʝ ʧʨʷʤʳʝ ʧʝʨʝʥʦʩʳ ʠʟ 

ʦʜʥʦʡ ʦʙʣʘʩʪʠ ʚ ʜʨʫʛʫʶ ʤʦʛʫʪ ʙʳʪʴ ʯʨʝʚʘʪʳ ʚʫʣʴʛʘʨʠʟʘʮʠʝʡ ʠ ʩʝʨʴʸʟʥʳʤʠ 

ʢʦʛʥʠʪʠʚʥʳʤʠ ʦʰʠʙʢʘʤʠ. ɺʦʟʤʦʞʥʦʩʪʴ ʠʟʙʝʞʘʪʴ ʵʪʠʭ ʦʰʠʙʦʢ ʩʦʩʪʦʠʪ ʚ 

ʪʱʘʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʧʨʦʙʣʝʤʳ ʧʨʠʤʝʥʝʥʠʷ ʊʈʀɿ ʢ ʛʫʤʘʥʠʪʘʨʥʳʤ 
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ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʩ ʫʯʸʪʦʤ ʩʧʝʮʠʬʠʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ. 

ʕʪʦ ʜʝʣʦ ʙʫʜʫʱʝʛʦ, ʠ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʣʠʰʴ ʥʘʤʝʯʘʝʤ ʦʪʜʝʣʴʥʳʝ ʣʠʥʠʠ 

ʧʨʠʤʝʥʝʥʠʷ ʊʈʀɿ ʢ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʦʚʝʜʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʥʘʜʝʞʜʝ, ʯʪʦ ʚ 

ʙʫʜʫʱʝʤ ʧʦʷʚʠʪʩʷ ʩʪʨʦʡʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ ʠʩʢʫʩʩʪʚʝ ʢʘʢ 

ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

1. ʀʜʝʘʣʴʥʳʡ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ (ʀʂʈ) 

ʊʨʫʜʥʦʩʪʠ ʧʦʜʩʪʝʨʝʛʘʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʙʫʢʚʘʣʴʥʦ ʥʘ ʢʘʞʜʦʤ ʰʘʛʫ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʦʠʟʚʝʜʝʥʠʷʤ ʣʠʪʝʨʘʪʫʨʳ ʠ ʠʩʢʫʩʩʪʚʘ ʦʯʝʥʴ 

ʪʨʫʜʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʥʷʪʠʝ ʀʂʈ ï ʠʜʝʘʣʴʥʦʛʦ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʏʪʦ 

ʤʦʞʝʪ ʠʛʨʘʪʴ ʨʦʣʴ ʀʂʈ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʦʠʟʚʝʜʝʥʠʶ ʠʩʢʫʩʩʪʚʘ? ʆʛʨʦʤʥʘʷ 

ʨʦʣʴ ʠʥʪʫʠʪʠʚʥʦʛʦ, ʙʝʟʦʪʯʸʪʥʦʛʦ ʥʝ ʜʘʸʪ ʥʘʤ ʧʨʝʜʩʪʘʚʠʪʴ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʠʩʢʫʩʩʪʚʘ ʪʦʣʴʢʦ ʢʘʢ ʨʝʟʫʣʴʪʘʪʳ ʥʦʚʘʪʦʨʩʢʠʭ ʧʨʦʨʳʚʦʚ.  

ɺʘʞʥʦ ʦʩʦʟʥʘʚʘʪʴ, ʯʪʦ ʭʫʜʦʞʥʠʢ ʥʝ ʩʪʘʚʠʪ (ʠʣʠ ʥʝ ʚʩʝʛʜʘ ʩʪʘʚʠʪ) ʟʘʜʘʯʫ 

ʩʦʟʜʘʪʴ ʯʪʦ-ʪʦ ʢʦʥʢʨʝʪʥʦʝ. ɹʳʚʘʝʪ, ʯʪʦ ʦʥ ʥʘʯʠʥʘʝʪ ʚʦʜʠʪʴ ʧʝʨʦʤ ʧʦ ʙʫʤʘʛʝ 

ʠʣʠ ʫʛʣʸʤ ʧʦ ʟʘʛʨʫʥʪʦʚʘʥʥʦʤʫ ʢʘʨʪʦʥʫ, ʜʘʞʝ ʦʪʜʘʣʸʥʥʦ ʥʝ ʟʥʘʷ, ʯʪʦ ʠʤʝʥʥʦ 

ʩʦʙʠʨʘʝʪʩʷ ʠʟʦʙʨʘʟʠʪʴ, ʚʦ ʯʪʦ ʚʳʣʴʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʰʪʨʠʭʦʚ ʠʣʠ ʤʘʟʢʦʚ. 

ʈʦʣʴ ʙʝʟʦʪʯʸʪʥʦʛʦ ʥʘʩʪʦʴʢʦ ʦʯʝʚʠʜʥʘ, ʯʪʦ ʩʘʤʦ ʩʣʦʚʦ ñʠʥʪʫʠʪʠʚʥʦʝò 

ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʦʡ ʵʩʪʝʪʠʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʝʡ.  

ʇʨʠ ʵʪʦʤ ʥʝʣʴʟʷ ʦʪʥʷʪʴ ʫ ʭʫʜʦʞʥʠʢʘ ʩʯʘʩʪʣʠʚʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʘʪʴ 

ʠʟʦʙʨʝʪʘʪʝʣʝʤ ʚ ʩʚʦʝʡ ʦʙʣʘʩʪʠ ʚ ʧʣʘʥʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʩʚʦʝʛʦ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ. ʆʥ ʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ ʥʦʚʫʶ ʢʦʥʩʪʨʫʢʮʠʶ 

ʤʦʣʴʙʝʨʪʘ, ʧʘʣʠʪʨʳ ʠʣʠ ʤʘʩʪʠʭʠʥʘ, ʦʩʦʙʳʡ ʤʝʪʦʜ ʥʘʪʷʛʠʚʘʥʠʷ ʭʦʣʩʪʘ ʥʘ 

ʧʦʜʨʘʤʥʠʢ, ʢʘʨʘʥʜʘʰ ʥʝʦʙʳʯʥʦʡ ʜʣʠʥʳ, ʜʝʨʞʘʣʢʫ ʜʣʷ ʫʛʣʷ ʠʣʠ ʩʧʝʮʠʬʠʯʝʩʢʠʡ 

ʤʝʭ ʜʣʷ ʢʠʩʪʝʡ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʟʥʘʤʝʥʠʪʳʡ ʉʘʤʫʵʣʴ ʄʦʨʟʝ (ʈʠʩ.1), ʢʦʪʦʨʦʛʦ ʚʝʩʴ ʤʠʨ 

ʩʯʠʪʘʝʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʟʦʙʨʝʪʘʪʝʣʝʤ, ʩʤʦʥʪʠʨʦʚʘʣ ʩʚʦʡ ʪʝʣʝʛʨʘʬʥʳʡ ʘʧʧʘʨʘʪé 

ʥʘ ʤʦʣʴʙʝʨʪʝ ï ʵʪʦ ʣʠ ʥʝ ʚʦʣʰʝʙʩʪʚʦ ʧʝʨʝʭʦʜʘ ʦʪ ʠʩʢʫʩʩʪʚʘ ʢ ʪʝʭʥʠʢʝ? ʕʪʦʤʫ 

ʫʥʠʢʘʣʴʥʦʤʫ ʷʚʣʝʥʠʶ ʝʱʸ ʙʫʜʝʪ ʜʘʥʘ ʜʦʣʞʥʘʷ ʦʮʝʥʢʘ, ʦʜʥʘʢʦ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ 

ʩʪʘʪʴʠ ʥʘʩ ʙʫʜʫʪ ʠʥʪʝʨʝʩʦʚʘʪʴ ʧʨʝʞʜʝ ʚʩʝʛʦ ʷʚʣʝʥʠʷ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ 

ʠʩʢʫʩʩʪʚʘ ʢʘʢ ʠʟʦʙʨʝʪʝʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʪʦʣʢʦʚʘʥʠʷ ʵʪʠʭ ʷʚʣʝʥʠʡ ʩ ʧʦʟʠʮʠʡ 

ʊʈʀɿ.  
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ʈʠʩ. 1. ʉʘʤʫʵʣʴ ʄʦʨʟʝ ï ʞʠʚʦʧʠʩʝʮ ʠ ʠʟʦʙʨʝʪʘʪʝʣʴ. 

ʆʪʤʝʪʠʤ ʧʨʠ ʵʪʦʤ, ʯʪʦ ʜʘʞʝ ʪʝʤʘ (ʢʘʪʝʛʦʨʠʷ, ʩʪʦʣʴ ʚʘʞʥʘʷ ʜʣʷ ʩʦʚʝʪʩʢʦʡ 

ʢʫʣʴʪʫʨʳ ʠ ʜʣʷ ʫʰʝʜʰʝʡ ʚ ʧʨʦʰʣʦʝ ʤʘʨʢʩʠʩʪʩʢʦ-ʣʝʥʠʥʩʢʦʡ ʵʩʪʝʪʠʢʠ) ʤʦʞʝʪ 

ʧʨʠʡʪʠ ʢ ʭʫʜʦʞʥʠʢʫ ʥʝ ʩʨʘʟʫ, ʘ ʚ ʧʨʦʮʝʩʩʝ ʦʪʨʝʰʸʥʥʦʛʦ ʚʦʞʜʝʥʠʷ ʧʝʨʦʤ ʠʣʠ 

ʬʣʦʤʘʩʪʝʨʦʤ ʧʦ ʙʫʤʘʛʝ.  ɸ ʵʪʦ ʦʟʥʘʯʘʝʪ ʠ ʪʦ, ʯʪʦ ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʟʘʜʘʯʘ ʥʝ 

ʪʦʞʜʝʩʪʚʝʥʥʘ ʟʘʜʘʯʝ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʦʡ. ɺ ʥʝʢʦʪʦʨʳʭ ʚʠʜʘʭ ʠ ʞʘʥʨʘʭ ʠʩʢʫʩʩʪʚʘ, 

ʘ ʪʘʢʞʝ ʚ ʦʧʨʝʜʝʣʸʥʥʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʵʧʦʭʠ (ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʶʪ 

ʦʭʚʘʪʠʪʴ ʦʙʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʩʝ ʞʘʥʨʳ) ʥʝʚʦʟʤʦʞʥʘ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ʩ ʧʦʟʠʮʠʡ ʪʨʘʜʠʮʠʦʥʥʦʡ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʍʫʜʦʞʥʠʢ ʥʝʨʝʜʢʦ 

ʧʨʠʩʪʫʧʘʝʪ ʢ ʪʚʦʨʯʝʩʪʚʫ ʠʥʪʫʠʪʠʚʥʦ, ʙʝʟ ʨʫʣʷ ʠ ʙʝʟ ʚʝʪʨʠʣ, ʥʝ ʬʦʨʤʫʣʠʨʫʷ 

ʚʦʦʙʱʝ ʥʠʢʘʢʠʭ ʟʘʜʘʯ. 

 

ʈʠʩ. 2. ʀʪʘʣʴʷʥʩʢʠʡ ʭʫʜʦʞʥʠʢ ʂʦʨʨʘʜʦ ʂʘʣʴʠ 

ʇʨʠʚʝʜʸʤ ʧʨʠʤʝʨ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠʩʢʫʩʩʪʚʘ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʦʪʦʨʦʤʫ 

ʀʂʈ ʧʦʯʪʠ ʥʝʚʦʟʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʪʯʸʪʣʠʚʦ, ʭʦʪʷ ʝʛʦ ʩʫʱʥʦʩʪʴ ʤʦʞʥʦ 

ʚʳʨʘʟʠʪʴ ʩʣʦʚʘʤʠ ʚ ʦʙʱʝʤ ʚʠʜʝ. ʀʪʘʣʴʷʥʩʢʠʡ ʭʫʜʦʞʥʠʢ ʂʦʨʨʘʜʦ ʂʘʣʴʠ (1910 ï 

1976, ʨʠʩ.2) ʚʚʸʣ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʦʙʠʭʦʜ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʳʡ ʧʨʠʸʤ: 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʘʢʪʫʨʳ ʤʷʪʦʡ ʙʫʤʘʛʠ (ʈʠʩ.3). ʕʪʠ ʧʦʤʷʪʦʩʪʠ ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

ʙʳʣʠ ñʧʦʜʭʚʘʯʝʥʳò ʭʫʜʦʞʥʠʢʘʤʠ ʨʘʟʥʳʭ ʩʪʨʘʥ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʉʉʉʈ) ʠ ʙʳʣʠ 

ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʠʩʢʫʩʩʪʚʝ ʧʣʘʢʘʪʘ ʠ ʚ ʜʠʟʘʡʥʝ. ʉ ʧʦʤʦʱʴʶ ʛʨʫʙʦʚʘʪʳʭ 
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ʩʢʣʘʜʦʢ ʭʫʜʦʞʥʠʢ ʩʦʟʜʘʣ ʥʘ ʙʘʟʝ ʬʘʢʪʫʨʳ ʙʫʤʘʞʥʦʛʦ ʣʠʩʪʘ ʮʝʣʫʶ ʠʝʨʘʨʭʠʶ 

ʩʤʳʩʣʦʚ, ʘ ʧʦʩʣʝʜʦʚʘʪʝʣʠ ʂʘʣʴʠ ʚ ʤʝʨʫ ʩʚʦʠʭ ʩʠʣ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʠ ʵʪʫ 

ʤʝʪʦʜʠʢʫ (ʧʦʨʦʡ ʩʦʧʨʷʛʘʷ ʧʦʤʷʪʦʩʪʠ ʩ ʥʦʚʳʤʠ ʩʤʳʩʣʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʠ 

ʧʨʠʤʝʥʷʷ ʠʭ ʚ ʥʦʚʳʭ ʤʝʩʪʘʭ, ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʩʤʝʥʘ ʦʨʙʠʪʳ) ʠ ʪʝʤ ʩʘʤʳʤ 

ʩʦʟʜʘʣʠ ʜʝʩʷʪʢʠ ʧʨʦʠʟʚʝʜʝʥʠʡ ʥʘ ʝʸ ʦʩʥʦʚʝ. 

 

ʈʠʩ. 3. ʀʟʦʙʨʝʪʝʥʠʝ ʂ.ʂʘʣʴʠ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʷʪʦʡ ʙʫʤʘʛʠ ʚ 

ʜʠʟʘʡʥʝ.   

ɺʩʝʛʦ ʣʠʰʴ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʧʦʤʷʪʦʩʪʠ ʠ ʧʦʪʸʨʪʦʩʪʠ ʙʫʤʘʛʠ (ʈʠʩ.4), ʘ ʯʪʦ 

ʧʦʣʫʯʠʣʦʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ? ʇʦʧʨʦʙʫʝʤ ʦʙʦʙʱʠʪʴ ʜʦʩʪʠʞʝʥʠʷ ʂʘʣʴʠ, ʛʣʷʜʷ ʥʘ ʝʛʦ 

ʫʞʝ ʩʪʘʚʰʠʝ ʠʩʪʦʨʠʝʡ ʠʪʘʣʴʷʥʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ ʰʝʨʦʭʦʚʘʪʦʩʪʠ. ɺʦʪ ʥʝʢʦʪʦʨʳʝ 

ʨʝʟʫʣʴʪʘʪʳ (ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʨʘʩʩʫʞʜʝʥʠʷ ʤʳ ʦʬʦʨʤʠʣʠ ʠʭ ʚ ʚʠʜʝ ʩʧʠʩʢʘ 

ʜʦʩʪʠʞʝʥʠʡ): 

1) ʉʦʟʜʘʥʠʝ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʤʳʩʣʦʚ. 

2) ʉʦʟʜʘʥʠʝ ʩʚʦʝʦʙʨʘʟʥʦʡ ʥʦʚʦʡ ʬʘʢʪʫʨʳ, ʦʙʣʘʜʘʶʱʝʡ ʩʚʦʝʡ ʚʥʝʩʤʳʩʣʦʚʦʡ ʠ 

ʚʥʝʧʘʨʘʜʠʛʤʘʪʠʯʝʩʢʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴʶ. 

3) ɿʘʧʦʣʥʝʥʠʝ ʧʣʦʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʦʧʪʠʯʝʩʢʠʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ, ʥʘʧʨʠʤʝʨ, ʢʥʠʞʥʘʷ ʦʙʣʦʞʢʘ ʩ 

ñʧʦʪʸʨʪʦʩʪʷʤʠ ʂʘʣʴʠò ʩʤʦʪʨʝʣʘʩʴ ʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ, ʯʝʤ ʦʜʥʦʪʦʥʥʘʷ ʦʙʣʦʞʢʘ ʫ 

ʜʨʫʛʦʛʦ ʠʟʜʘʥʠʷ ʵʪʦʡ ʞʝ ʢʥʠʛʠ). 

4) ʉʦʟʜʘʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʦʬʦʨʤʣʝʥʠʷ ʪʝʘʪʨʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ 

ʘʬʠʰ (ʧʦʧʘʜʘʷ ʥʘ ʪʝʘʪʨʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʦʙʣʦʞʢʠ ʪʝʘʪʨʦʚʝʜʯʝʩʢʠʭ ʞʫʨʥʘʣʦʚ 

ʠ ʘʬʠʰʠ ʩʘʤʳʭ ʨʘʟʥʳʭ ʩʧʝʢʪʘʢʣʝʡ, ʧʦʤʷʪʦʩʪʠ ʂʘʣʴʠ ʙʳʣʠ ʩʚʦʝʛʦ ʨʦʜʘ 

ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʵʢʚʠʚʘʣʝʥʪʦʤ ʣʶʙʳʭ ʩʤʳʩʣʦʚ, ʚʳʨʘʞʝʥʥʳʭ ʚ ʧʴʝʩʘʭ 

ʘʙʩʦʣʶʪʥʦ ʚʩʝʭ ʞʘʥʨʦʚ). 
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ʈʠʩ. 4. ʌʘʢʪʫʨʘ ʤʷʪʦʡ ʙʫʤʘʛʠ ʧʦʣʫʯʠʣʘ ʰʠʨʦʯʘʡʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 

ʠʩʢʫʩʩʪʚʝ. 

ʉʦʟʜʘʥʥʘʷ ʂʘʣʴʠ ʰʝʨʦʭʦʚʘʪʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʦʢʘʟʘʣʘʩʴ ʥʘʩʪʦʣʴʢʦ 

ʫʥʠʚʝʨʩʘʣʴʥʦʡ, ʯʪʦ ʙʳʩʪʨʦ ʙʳʣʘ ʦʩʚʦʝʥʘ ʜʠʟʘʡʥʝʨʘʤʠ ʤʥʦʛʠʭ ʩʪʨʘʥ (ʈʠʩ.5). 

ʄʳ ʥʠʢʦʛʜʘ ʥʝ ʫʟʥʘʝʤ, ʩʦʟʜʘʥʘ ʣʠ ʵʪʘ ʬʘʢʪʫʨʘ ʩʣʫʯʘʡʥʦ ʠʣʠ ʥʘʤʝʨʝʥʥʦ, ʨʝʰʘʣ 

ʣʠ ʭʫʜʦʞʥʠʢ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʫʶ ʟʘʜʘʯʫ ʠʣʠ ʙʝʟʦʪʯʸʪʥʦ ʠ ʙʝʩʮʝʣʴʥʦ ʤʷʣ ʚ ʨʫʢʘʭ 

ʙʫʤʘʛʫ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʦʣʫʯʠʣ ʥʝʚʝʜʦʤʫʶ ʧʨʝʞʜʝ ʜʝʢʦʨʘʪʠʚʥʫʶ ʬʘʢʪʫʨʫ. 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʤʳ ʣʠʰʝʥʳ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʦʤ, ʥʘʩʪʨʦʠʣʩʷ ʣʠ ʭʫʜʦʞʥʠʢ ʥʘ 

ʧʦʣʫʯʝʥʠʝ ʥʦʚʦʛʦ ʥʝʚʠʜʘʥʥʦʛʦ ʵʬʬʝʢʪʘ, ʠʣʠ ʞʝ ʝʛʦ ʠʟʦʙʨʝʪʝʥʠʝ ʨʦʜʠʣʦʩʴ 

ʩʣʫʯʘʡʥʦ. ʆʛʦʚʦʨʠʤ ʣʠʰʴ, ʯʪʦ ʜʦ ʂʘʣʴʠ ʥʠʢʪʦ ʥʝ ʜʦʛʘʜʳʚʘʣʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʷʪʫʶ ʙʫʤʘʛʫ ʚ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʤ ʠʩʢʫʩʩʪʚʝ (ʤʳʩʣʠʤʦ ʣʠ ʙʳʣʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʩʝʙʝ ʵʪʠ ʙʝʩʧʦʨʷʜʦʯʥʳʝ ʩʢʣʘʜʢʠ, ʩʢʘʞʝʤ, ʥʘ ʘʬʠʰʘʭ ʧʦʩʪʘʥʦʚʦʢ ʦʧʝʨ ɺʝʨʜʠ 

ʧʦʩʣʝʜʥʝʛʦ ʜʝʩʷʪʠʣʝʪʠʷ ʜʝʚʷʪʥʘʜʮʘʪʦʛʦ ʚʝʢʘ?). ʕʪʦ ʙʳʣʦ ʩʜʝʣʘʥʦ ʚʧʝʨʚʳʝ ʥʝ 

ʪʦʣʴʢʦ ʚ ʠʩʪʦʨʠʠ ʠʪʘʣʴʷʥʩʢʦʛʦ ʜʠʟʘʡʥʘ ʠ ʤʠʨʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʥʦ ʠ ʚ ʠʩʪʦʨʠʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʄʦʞʥʦ ʣʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʠʥʥʦʚʘʮʠʶ ʂʘʣʴʠ ʢʘʢ ʪʝʭʥʠʯʝʩʢʦʝ 

ʠʟʦʙʨʝʪʝʥʠʝ? ʏʘʩʪʠʯʥʦ ʜʘ, ʚʝʜʴ ʟʜʝʩʴ ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʯʝʥʴ ʥʝʪʨʘʜʠʮʠʦʥʥʳʝ ʜʣʷ 

ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʜʝʡʩʪʚʠʷ (ʘ ʚʝʜʴ ʂʘʣʴʠ ʙʳʣ ʚ ʦʩʥʦʚʥʦʤ 

ʞʠʚʦʧʠʩʮʝʤ):  

1) ʤʘʥʫʘʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʥʘʜ ʙʫʤʘʛʦʡ ʩ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʣʴʝʬʘ,  

2)ʜʝʬʦʨʤʘʮʠʷ ʤʘʪʝʨʠʘʣʘ ʚʤʝʩʪʦ ʪʨʘʜʠʮʠʦʥʥʦ ʙʝʨʝʞʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ 

ʭʫʜʦʞʥʠʢʦʤ ʬʘʢʪʫʨʳ ʙʫʤʘʛʠ,  

3)ʫʤʳʰʣʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʙʝʩʧʦʨʷʜʦʯʥʳʭ ʰʝʨʦʭʦʚʘʪʦʩʪʝʡ.  
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ʈʠʩ. 5. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʸʤʘ ʂʘʣʴʠ ʚ ʉʉʉʈ. 

ʉʬʦʨʤʫʣʠʨʦʚʘʪʴ ʀʂʈ ʠ ʦʧʠʩʘʪʴ ʜʦʩʪʠʞʝʥʠʷ ʭʫʜʦʞʥʠʢʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ï ʥʘʩʪʦʷʱʠʡ ʚʳʟʦʚ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʙʫʤʘʞʥʳʝ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

ʚʳʰʣʠ ʠʟ ʤʦʜʳ ʠ ñʜʘʣʠ ʜʦʨʦʛʫò ʜʨʫʛʠʤ ʬʘʢʪʫʨʘʤ. ʆʪʤʝʪʠʤ ʧʨʠ ʵʪʦʤ, ʯʪʦ ʩ 

ʯʠʩʪʦ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʝʡʩʪʚʠʷ ʂʘʣʴʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʠʚʝʣʠ ʢ 

ʧʦʚʳʰʝʥʠʶ ʩʪʝʧʝʥʠ ʠʜʝʘʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ.  

2. ʉʠʥʪʝʟ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ 

ʉʫʱʝʩʪʚʫʝʪ ʧʦʥʷʪʠʝ ñʩʠʥʪʝʟ ʠʩʢʫʩʩʪʚò, ʦʜʥʘʢʦ ʢʫʣʴʪʫʨʦʣʦʛʠ ʧʦʢʘ ʝʱʸ ʥʝ 

ʛʦʚʦʨʷʪ ʚʩʝʨʴʸʟ ʦ ʩʠʥʪʝʟʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʠ ʥʝʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ. ʄʳ ʥʝ 

ʠʤʝʝʤ ʟʜʝʩʴ ʚ ʚʠʜʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʵʩʪʝʪʠʯʝʩʢʠʤ ʩʤʳʩʣʦʤ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʠʩʢʫʩʩʪʚʘ ʠ ʝʛʦ ʪʝʭʥʠʯʝʩʢʠʤ ʠʩʧʦʣʥʝʥʠʝʤ, ʘ ʩʢʦʨʝʝ 

ʢʦʥʮʝʥʪʨʠʨʫʝʤʩʷ ʥʘ ʪʘʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʠʩʢʫʩʩʪʚʘ, ʚ ʢʦʪʦʨʳʭ ʪʝʭʥʠʯʝʩʢʠʝ 

ʩʨʝʜʩʪʚʘ, ʥʝʦʞʠʜʘʥʥʦ ʚʪʦʨʛʥʫʚʰʠʩʴ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʫʶ ʪʢʘʥʴ ʧʨʦʠʟʚʝʜʝʥʠʷ, 

ʠʛʨʘʶʪ ʜʦʤʠʥʠʨʫʶʱʫʶ ʨʦʣʴ ʚ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʠ. ʉʣʫʯʘʝʪʩʷ ʠ ʪʘʢ, ʯʪʦ ʩʘʤʠ 

ʘʚʪʦʨʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʪʝʭʥʠʢʝ ʚʦʟʤʦʞʥʦʩʪʴ ʘʢʪʠʚʥʦ ʚʤʝʰʠʚʘʪʴʩʷ ʚ ʩʪʨʫʢʪʫʨʫ 

ʧʨʦʠʟʚʝʜʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚ ʧʦʚʝʩʪʠ ʕ.-ʊ.-ɸ. ɻʦʬʤʘʥʘ ñɾʠʪʝʡʩʢʠʝ ʚʦʟʟʨʝʥʠʷ 

ʢʦʪʘ ʄʫʨʨʘò (1818, 1819) ʠ ʚ ʨʘʩʩʢʘʟʝ ʕʜʛʘʨʘ ʇʦ ñʂʘʢ ʙʳʣʘ ʥʘʙʨʘʥʘ ʦʜʥʘ 

ʛʘʟʝʪʥʘʷ ʟʘʤʝʪʢʘò (1849) ʪʠʧʦʛʨʘʬʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠ ʧʨʠʸʤʳ ʧʝʯʘʪʠ ʠʛʨʘʶʪ 

ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʩʶʞʝʪʦʩʣʦʞʝʥʠʠ. ʊʠʧʦʛʨʘʬʠʷ ʩʪʘʥʦʚʠʪʩʷ ʯʫʪʴ ʣʠ ʥʝ 

ʜʝʡʩʪʚʫʶʱʠʤ ʣʠʮʦʤ. 

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʪʝʢʩʪ ʫʤʝʶʱʝʛʦ ʧʠʩʘʪʴ ʢʦʪʘ ʄʫʨʨʘ ʠʟ-ʟʘ ʦʧʣʦʰʥʦʩʪʠ 

ʪʠʧʦʛʨʘʬʦʚ ʦʢʘʟʘʣʩʷ ʧʝʨʝʤʝʰʘʥʥʳʤ ʩʦ ʩʜʘʥʥʦʡ ʚ ʫʪʠʣʴ ʨʫʢʦʧʠʩʴʶ 

ʢʘʧʝʣʴʤʝʡʩʪʝʨʘ ʁʦʛʘʥʥʝʩʘ ʂʨʝʡʩʣʝʨʘ, ʠ ʪʠʧʦʛʨʘʬʠʷ ʥʝʚʦʣʴʥʦ ʦʙʲʝʜʠʥʠʣʘ 

ʨʘʟʥʳʝ ʣʠʩʪʳ, ʪʘʢ ʯʪʦ ʚ ʥʘʙʦʨ ʧʦʰʣʦ ʧʝʨʝʤʝʥʥʳʤʠ ʧʦʨʮʠʷʤʠ ʠ ʪʦ, ʠ ʜʨʫʛʦʝ. 

ʊʘʢ ʧʦʣʫʯʠʣʩʷ ñʪʝʢʩʪ ʩ ʧʝʨʝʤʝʥʥʳʤ ʘʚʪʦʨʩʪʚʦʤò. ʇʦʣʷ ʩʤʳʩʣʦʚʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʧʦʨʮʠʷʤʠ ʪʝʢʩʪʘ, ʦʯʝʚʠʜʥʳ.  

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʝ ʚ ʪʠʧʦʛʨʘʬʠʠ ʙʫʢʚʳ ñʦò ʧʨʠʚʝʣʦ ʢ ʟʘʤʝʥʝ 

ʵʪʦʡ ʙʫʢʚʳ ʥʘ ʜʨʫʛʫʶ ʠ ʜʘʣʝʝ ï ʢ ʥʝʦʞʠʜʘʥʥʳʤ ʵʩʪʝʪʠʯʝʩʢʠʤ ʵʬʬʝʢʪʘʤ, ʚʧʣʦʪʴ 
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ʜʦ ʫʩʪʨʘʰʝʥʠʷ ʯʠʪʘʪʝʣʷ ʧʫʛʘʶʱʠʤ ʥʘʙʦʨʦʤ ʟʥʘʢʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ 

ʛʦʚʦʨʠʪʴ ʦ ʩʠʥʪʝʟʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʦʧʠʩʘʪʴ 

ʩʚʦʡʩʪʚʘ ʵʪʦʛʦ ʩʠʥʪʝʟʘ. 

ʇʨʠʚʝʜʸʤ ʧʨʠʤʝʨʳ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʭ ʠʥʪʝʨʝʩʥʦʝ ʷʚʣʝʥʠʝ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʨʘʟʳ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʠʟ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʛʝʰʪʘʣʴʪʠʩʪʩʢʠʭ 

(ʦʙʨʘʟʥʳʭ) ʩʪʨʫʢʪʫʨ, ʦʙʨʘʟʫʷ ʥʝʯʪʦ ʥʦʚʦʝ. ʀ ʟʜʝʩʴ ʤʳ ʤʦʞʝʤ ʧʦʜʚʝʩʪʠ 

ʪʝʦʨʝʪʠʢʦ-ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʫʶ ʙʘʟʫ ʧʦʜ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʮʝʩʩʳ. ɼʣʷ ʵʪʦʛʦ 

ʨʘʩʩʤʦʪʨʠʤ ʠʤʝʶʱʠʝʩʷ ʚ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʤ ʠʩʢʫʩʩʪʚʝ ʘʛʛʣʶʪʠʥʘʪʠʚʥʳʝ 

ʩʠʩʪʝʤʳ. ʇʦʜ ʘʛʛʣʶʪʠʥʘʮʠʝʡ ʤʳ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʦʙʲʝʜʠʥʝʥʠʝ ʚ ʦʜʥʦʤ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʦʙʨʘʟʝ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʦʛʦ. ʍʫʜʦʞʥʠʢ ʩʣʦʚʥʦ ʩʢʣʝʠʚʘʝʪ ʠʭ 

ʯʝʨʪʳ ʚ ʦʜʥʦʤ ʮʝʣʦʤ. ʕʪʦʪ ʧʨʠʸʤ ʯʘʩʪʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʘʥʪʠʯʥʦʤ, ʘ ʟʘʪʝʤ ʠ ʚ 

ʩʨʝʜʥʝʚʝʢʦʚʦʤ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʤ ʠʩʢʫʩʩʪʚʝ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦʙ ʵʧʦʭʝ ʨʦʤʘʥʪʠʟʤʘ.   

ʇʝʨʝʥʝʩʸʤʩʷ ʚ ʜʚʘʜʮʘʪʳʡ ʚʝʢ. ɺʳʜʘʶʱʠʡʩʷ ʬʠʥʩʢʠʡ ʭʫʜʦʞʥʠʢ ʋʛʦ 

ʉʠʤʙʝʨʛ (1873 ï 1917) ʩʠʥʪʝʟʠʨʦʚʘʣ ʦʙʨʘʟ ʯʝʣʦʚʝʢʘ-ʯʸʨʪʘ, ʩʦʯʝʪʘʷ ʚ ʦʜʥʦʤ 

ʧʝʨʩʦʥʘʞʝ ʯʝʣʦʚʝʯʝʩʢʠʝ ʠ ʜʴʷʚʦʣʴʩʢʠʝ ʯʝʨʪʳ (ʈʠʩ.6). ɺ ʩʚʦʠʭ ʢʘʨʪʠʥʘʭ ʠ 

ʨʠʩʫʥʢʘʭ ʦʥ ʩʦʟʜʘʣ ʮʝʣʦʝ ʩʦʦʙʱʝʩʪʚʦ ʯʝʨʪʝʡ, ʢʦʪʦʨʳʝ ʚʝʜʫʪ ʩʝʙʷ ʩʦʚʩʝʤ ñʥʝ 

ʧʦ-ʜʴʷʚʦʣʴʩʢʠò, ʘ ʦʙʣʘʜʘʶʪ ʤʥʦʛʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʣʶʜʝʡ. ʏʝʨʪʠ ʧʨʠʭʦʜʷʪ ʜʦʤʦʡ 

ʢ ʢʨʝʩʪʴʷʥʘʤ, ʛʨʝʶʪʩʷ ʫ ʧʝʯʢʠ, ʧʨʦʩʷʪ ʭʦʟʷʝʚ ʦ ʯʸʤ-ʪʦ, ʚʦʜʷʪ ʭʦʨʦʚʦʜʳ, 

ʦʙʫʯʘʶʪ ʩʚʦʠʭ ʯʝʨʪʝʥʷʪ ʚ ʰʢʦʣʘʭ ʠ ʪ.ʜ.  

 

ʈʠʩ. 6. ʏʝʨʪʠ ʋʛʦ ʉʠʤʙʝʨʛʘ ʙʦʣʴʰʝ ʧʦʭʦʞʠ ʥʘ ʣʶʜʝʡ, ʯʝʤ ʥʘ 

ʥʝʯʠʩʪʫʶ ʩʠʣʫ. 

ʕʪʦ ʣʠ ʥʝ ʧʨʠʤʝʨ ʧʨʠʸʤʘ ʧʝʨʝʥʦʩʘ ʩʚʦʡʩʪʚ ʚ ʫʩʣʦʚʠʷʭ ʦʙʲʝʜʠʥʝʥʠʷ 

(ʠʥʪʝʛʨʘʮʠʠ) ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ (ʝʩʣʠ ʤʳ ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚ ʠʩʢʫʩʩʪʚʝ ʫ 

ʯʝʨʪʝʡ ʩʚʦʷ ʩʦʙʩʪʚʝʥʥʘʷ ʙʠʦʣʦʛʠʷ)?  ʇʨʠ ʞʠʟʥʠ ʭʫʜʦʞʥʠʢʘ, ʜʘ ʠ ʧʦʩʣʝ ʝʛʦ 

ʢʦʥʯʠʥʳ ʘʛʛʣʶʪʠʥʘʪʠʚʥʳʝ ʨʘʙʦʪʳ ʉʠʤʙʝʨʛʘ ʠʤʝʣʠ ʦʛʨʦʤʥʳʡ ʫʩʧʝʭ ʠʤʝʥʥʦ 

ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʯʝʣʦʚʝʯʥʦʩʪʠ. 

  ʉ ʷʚʣʝʥʠʝʤ ʘʛʛʣʶʪʠʥʘʮʠʠ ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʠ ʧʨʠ ʘʥʘʣʠʟʝ ʪʚʦʨʯʝʩʪʚʘ 

ʪʘʢʦʛʦ ʩʣʦʞʥʦʛʦ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʦʛʦ ʭʫʜʦʞʥʠʢʘ ʢʘʢ ʘʚʩʪʨʠʡʩʢʠʡ ʞʠʚʦʧʠʩʝʮ ʠ 

ʛʨʘʬʠʢ ɸʣʴʬʨʝʜ ʂʫʙʠʥ (1877 ï 1959, ʨʠʩ.7). ʆʥ ʧʦ ʧʨʘʚʫ ʩʯʠʪʘʝʪʩʷ 

ʢʨʫʧʥʝʡʰʠʤ ʭʫʜʦʞʥʠʢʦʤ-ʬʘʥʪʘʩʪʦʤ ʍʍ ʚʝʢʘ. ʂʫʙʠʥ ʩʦʟʜʘʚʘʣ ʩʪʨʘʰʥʳʝ ʚ 






























































































































































































































































































































































































































