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ʆʨʛʢʦʤʠʪʝʪ ʢʦʥʬʝʨʝʥʮʠʠ 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʆʨʛʢʦʤʠʪʝʪʘ 

ɸʛʘʤʠʨʟʷʥ ʀʛʦʨʴ ʈʫʙʝʥʦʚʠʯ, ʢ.ʬ.-ʤ.ʥ., ʚʠʮʝ- ʧʨʝʟʠʜʝʥʪ ʅʀʋ ɺʐʕ 

ʉʦʧʨʝʜʩʝʜʘʪʝʣʠ ʆʨʛʢʦʤʠʪʝʪʘ 

ɹʫʨʦʚ ɺʘʩʠʣʠʡ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʅʀʋ ɺʐʕ 

ʇʨʦʡʜʘʢʦʚ ʕʜʫʘʨʜ ʄʠʭʘʡʣʦʚʠʯ, ʜʠʨʝʢʪʦʨ ɺʂʄ, ʩʧʝʮʠʘʣʠʩʪ ʌʈʎ ʄʠʥʟʜʨʘʚʘ ʈʌ 

ʏʣʝʥʳ ʆʨʛʢʦʤʠʪʝʪʘ 

ʉʘʣʪʳʢʦʚ ɹʦʨʠʩ ɻʝʦʨʛʠʝʚʠʯ, ʧʨʝʟʠʜʝʥʪ ʇʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʤʫʟʝʷ; 

ʂʠʪʦʚ ɺʣʘʜʠʤʠʨ ɸʥʘʪʦʣʴʝʚʠʯ, ʢ.ʪ.ʥ., ʈʕʋ ʠʤ. ɻ.ɺ. ʇʣʝʭʘʥʦʚʘ; 

ʏʘʯʠʥ ʇʝʪʨ ʇʘʚʣʦʚʠʯ, ʦʙʦʟʨʝʚʘʪʝʣʴ PCWeek/RE, ʇʦʯʸʪʥʳʡ ʨʘʜʠʩʪ ʉʉʉʈ 

Impagliazzo John, ACM 

ʏʝʨʝʤʥʳʭ ʅʘʪʘʣʴʷ ɸʨʠʘʥʦʚʥʘ, ɺʂʄ, ʄʦʩʢʚʘ, ʩʝʢʨʝʪʘʨʴ ʆʨʛʢʦʤʠʪʝʪʘ 

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʠʪʝʪ 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʇʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʠʪʝʪʘ 

ʊʦʤʠʣʠʥ ɸʣʝʢʩʘʥʜʨ ʅʠʢʦʣʘʝʚʠʯ, ʜ.ʬ.-ʤ.ʥ., ʛ.ʥ.ʩ. ʀʉʇ ʠʤ. ɺ.ʇ. ʀʚʘʥʥʠʢʦʚʘ ʈɸʅ, 

ʄʦʩʢʚʘ 

Cʝʢʨʝʪʘʨʴ ʇʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʠʪʝʪʘ 

ʂʨʘʡʥʝʚʘ ʀʨʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, ʜ.ʠ.ʥ., ʀʉʀ ʠʤ. ɸ.ʇ. ɽʨʰʦʚʘ ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ 

ʏʣʝʥʳ ʇʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʠʪʝʪʘ 

Alex Bochannek, Historical Consultant, Computer History Museum; Site Reliability 

Engineering Manager, Google. San Francisco, CA, USA 

David Grier , ɻ ʢʩ-ʧʨʝʟʠʜʝʥʪ IEEE Computer Society 

Costas Stasopoulos, Director IEEE Region VIII 

ɻʝʨʦʚʠʯ ɺʷʯʝʩʣʘʚ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, PhD, MIT, ɹʦʩʪʦʥ, ʉʐɸ 

ɽʛʦʨʦʚ ɻʝʥʥʘʜʠʡ ɸʣʝʢʩʝʝʚʠʯ, ʜ.ʪ.ʥ., ʀʅʕʋʄ 

ɿʘʭʘʨʦʚ ɺʠʢʪʦʨ ʅʠʢʦʣʘʝʚʠʯ, ʌʀʎ çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝè ʈɸʅ, ʄʦʩʢʚʘ 

ʃʘʚʨʠʱʝʚʘ ɽʢʘʪʝʨʠʥʘ ʄʠʭʘʡʣʦʚʥʘ, ʜ.ʬ.-ʤ.ʥ. ʀʉʇ ʠʤ. ɺ.ʇ. ʀʚʘʥʥʠʢʦʚʘ ʈɸʅ, ʄʦʩʢʚʘ 

ʃʠʧʘʪʦʚ ɸʣʝʢʩʝʡ ɸʥʜʨʝʝʚʠʯ, ʢ.ʪ.ʥ., ɸʆ çʂʦʥʮʝʨʥ ɺʝʛʘè, ʄʦʩʢʚʘ 

ʄʘʨʯʫʢ ɸʣʝʢʩʘʥʜʨ ɻʫʨʴʝʚʠʯ, ʜ.ʬ.-ʤ.ʥ., ʀʉʀ ʠʤ. ɸ.ʇ. ɽʨʰʦʚʘ ʉʆ ʈɸʅ ʅʦʚʦʩʠʙʠʨʩʢ 

ʇʦʣʷʢ ʖʨʠʡ ɽʚʛʝʥʴʝʚʠʯ, ʢ.ʵ.ʥ., ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʎʕʄʀ, ʄʦʩʢʚʘ 

ʇʨʦʭʦʨʦʚ ʉʝʨʛʝʡ ʇʝʪʨʦʚʠʯ, ʢ.ʬ.-ʤ.ʥ., ʧʨʝʜʩʝʜʘʪʝʣʴ ʈʦʩʩʠʡʩʢʦʡ ʩʝʢʮʠʠ IEEE, ʄʦʩʢʚʘ 

ʉʤʦʣʝʚʠʮʢʘʷ ʄʘʨʠʥʘ ʕʨʥʝʩʪʦʚʥʘ, ʩ.ʥ.ʩ., ʇʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʤʫʟʝʡ, ʄʦʩʢʚʘ 

ʊʘʪʘʨʯʝʥʢʦ ʂʩʝʥʠʷ ɸʥʘʪʦʣʴʝʚʥʘ, PhD, Technology and Society Singapore Management 

University, Singapore 

ʐʠʣʦʚ ɺʘʣʝʨʠʡ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʢ.ʪ.ʥ, ʅʀʋ ɺʐʕ, ʄʦʩʢʚʘ 

ʐʪʝʡʥʙʝʨʛ ɺʠʪʘʣʠʡ ʀʦʩʠʬʦʚʠʯ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʅʀʀ ɸʨʛʦʥ, ʄʦʩʢʚʘ 

ʍʦʩʝ ʈʘʤʠʣʴ ɸʣʴʚʘʨʝʩ, ʢ.ʪ.ʥ., ɺʄʂ ʄɻʋ 
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ʇʨʝʜʠʩʣʦʚʠʝ 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʈʘʟʚʠʪʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʚ ʈʦʩʩʠʠ, 

ʩʪʨʘʥʘʭ ʙʳʚʰʝʛʦ ʉʉʉʈ ʠ ʉʕɺè (SoRuCom) ʚʧʝʨʚʳʝ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ. ɹʘʟʦʡ 

ʜʣʷ ʝʸ ʧʨʦʚʝʜʝʥʠʷ ʩʪʘʣ ʄʦʩʢʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ, ʚʭʦʜʷʱʠʡ ʚ 

ʩʦʩʪʘʚ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ çɺʳʩʰʘʷ ʰʢʦʣʘ ʵʢʦʥʦʤʠʢʠè. 

ʇʨʝʜʳʜʫʱʠʝ ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʦʭʦʜʠʣʠ ʚ 2006, 2011, 2014 ʠ 2017 ʛʦʜʘʭ. ʊʨʘʜʠʮʠʦʥʥʦ 

ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ ʢʦʥʬʝʨʝʥʮʠʠ ʦʢʘʟʳʚʘʝʪ IEEE Computer Society. 

ɺ 2020 ʛʦʜʫ ʚ ʛʝʦʛʨʘʬʠʶ ʢʦʥʬʝʨʝʥʮʠʠ ʚʦʰʣʠ ʈʦʩʩʠʷ (ʄʦʩʢʚʘ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 

ʅʦʚʦʩʠʙʠʨʩʢ, ʂʘʟʘʥʴ, ɽʢʘʪʝʨʠʥʙʫʨʛ), ɸʚʩʪʨʠʷ, ɹʝʣʘʨʫʩʴ, ɹʝʣʴʛʠʷ, ɺʝʥʛʨʠʷ, ʇʦʣʴʰʘ, 

ʉʣʦʚʘʢʠ,̫ ʌʠʥʣʷʥʜʠʷ, ʉʐɸ. ɺ ʥʝʡ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʠ 

ʦʪʨʘʩʣʝʚʦʡ ʥʘʫʢʠ, ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʢʫʣʴʪʫʨʳ. 

ɼʣʷ ʈʦʩʩʠʠ ʵʪʘ ʢʦʥʬʝʨʝʥʮʠʷ ï ʫʥʠʢʘʣʴʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ, ʥʘ ʢʦʪʦʨʦʤ ʫʯʘʩʪʥʠʢʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʠ ʦʙʩʫʞʜʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʩʪʦʨʠʠ ʠ ʧʝʨʩʧʝʢʪʠʚʘʤ 

ʩʦʚʝʪʩʢʠʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʋʯʘʩʪʥʠʢʠ 

ʢʦʥʬʝʨʝʥʮʠʠ ʠʩʭʦʜʷʪ ʠʟ ʪʦʛʦ, ʯʪʦ ʧʦʷʚʣʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʥʜʫʩʪʨʠʠ ʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʚʩʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʘʪʠʢʠ (ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʘ, ʩʚʷʟʴ, 

ʦʙʨʘʟʦʚʘʥʠʝ) ʙʳʣʦ ʧʨʦʨʳʚʦʤ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʝʩʪʝʩʪʚʦʟʥʘʥʠʠ, ʧʦʩʣʝʜʥʠʤ ɹʦʣʴʰʠʤ 

ʧʨʦʝʢʪʦʤ ʧʦʟʜʥʝʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ. ʀʩʪʦʨʠʷ ʠʥʬʦʨʤʘʪʠʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ 

ʢʦʥʬʝʨʝʥʮʠʠ, ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʘ, ʧʦʩʢʦʣʴʢʫ ʚʦ ʤʥʦʛʦʤ ʦʩʥʦʚʘʥʘ ʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʘʭ 

ʫʯʘʩʪʥʠʢʦʚ ʩʦʙʳʪʠʡ. 

ʇʦʤʠʤʦ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʧʠʩʢʘ ʩʧʠʢʝʨʦʚ ï ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ  ʠ 

ʟʘʨʫʙʝʞʥʦʡ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʥʜʫʩʪʨʠʡ, ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʠʩʪʦʨʠʢʠ 

ʥʘʫʢʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʩʪʫʱʝʤ ʠʥʪʝʨʝʩʝ ʢ ʵʪʦʡ ʧʨʦʙʣʝʤʝ ʩʨʝʜʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠʩʪʦʨʠʢʦʚ. ʀʤ ʫʜʘʝʪʩʷ ʥʘʭʦʜʠʪʴ ʠ ʧʫʙʣʠʢʦʚʘʪʴ ʥʦʚʳʝ ʘʨʭʠʚʥʳʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʘ, ʜʦʧʦʣʥʷʪʴ ʠ ʨʘʟʚʠʚʘʪʴ ʠʟʚʝʩʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʷʚʣʷʝʪʩʷ ʫʢʨʝʧʣʝʥʠʝ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ 

ʨʦʩʩʠʡʩʢʠʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʫʯʝʥʳʤʠ ʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʚʳʷʚʣʝʥʠʝ ʠ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʠ ʪʝʥʜʝʥʮʠʡ ʚ ʦʙʣʘʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʦʙʤʝʥʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ, ʧʦʚʳʰʝʥʠʝ ʩʪʘʪʫʩʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʚʦʚʣʝʯʝʥʠʝ ʤʦʣʦʜʝʞʠ ʚ ʥʘʫʢʫ. 

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʠʪʝʪ 
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Foreword 

It was the first time the International Scientific Conference çComputer Technology in Russia and 

in the Former Soviet Unionè (SoRuCom) was held online. Its 5
th 

edition was hosted by the 

Higher School of Economics, Moscow Institute of Electronics and Mathematics. The previous 

conferences took place in 2006, 2011, 2014 and 2017, respectively. Technical support was 

provided by IEEE Computer Soʩiety. 

In 2020, the conference geography included Russia (Moscow, St. Petersburg, Novosibirsk, 

Kazan, and Yekaterinburg), Austria, Belarus, Belgium, Clovakia, Finland, Poland, Hungary, and 

the USA. The representatives of academic and sectoral science, education and culture took part 

in SoRuCom-2020. 

For Russia, this conference is a unique event where participants present and discuss the results of 

their research on the history and prospects of Soviet computer technology and software. The 

conference participants proceed from the fact that the emergence of computer industry and 

programming as well as of the entire infrastructure of informatics (microelectronics, 

communications, and education) was a breakthrough in domestic natural science, the last Big 

Project of the late Soviet era. The history of informatics presented at the conference is 

personified as it is mainly based on the evidence of the participants of the events. 

In addition to the traditional list of speakers ï founders of the domestic and foreign computer 

industries, historians of science tend to participate in increasing numbers, which indicates a 

growing interest in this issue among professional historians. They manage to find and publish 

new archival evidence, supplement and develop well-known research areas. 

The purpose of this conference is to strengthen scientific cooperation between Russian and 

foreign scientists and technicians, to identify and systematize urgent problems and trends in the 

field of communication technologies and computing systems, to create the conditions for 

exchanging the results of research projects, to raise the status of research activities, and to 

involve young people in science. 

Program Committee  
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COMPUTER MUSEUM EXPE RTISE FOR A WORLDWID E COOPERATION TO DEV ELOP A 

CRITICAL MEMORY FOR THE DIGITAL CULTURE  

R®ginald-Ferdinand Poswick 

Computer Museum NAM-IP, Namur, Belgium 
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Abstract ï The author is the founder of one of the main computer museums in Europe and has 

studied many computer museums or related projects in Europe and North America. This foundation could 

become a reference point for the beginning of the concern for preserving the traces of the history of 

computing and the beginning of digital culture. The paper offers suggestions in this area and provides an 

opportunity to di scuss computer museology. 

Key words ï Computer Museums ï Information technology heritage -Critical Memory in the Digital 

Culture  ï Worldwide sharing and responsability in the Digital Culture 

ESTABLISHMENT OF A COMPUTER MUSEUM 

After more than 40 years working at applying computer techniques to handling of text and documentation 

(1968-2009), the team of the ñMaison des Ecrituresò (Scriptures House, Maredsous, Belgium, see: 

www.cibmaredsous.be), of which Iôm one of the founding fathers, had to make a decision. As they could not carry 

on their activity at medium and long term, they wondered if all traces of their pioneering computer works should be 

abandoned and scattered or if a way to preserve the memory of these accomplishments could be found. 

After having gathered competent advice, the RePPI (Network for the Preservation of Computer Patrimony) 

was established in October 2009. It started in Belgium, soon followed by France and Switzerland. There was no real 

active computer museum neither in France nor in Belgium. However, several collectors had, with no institutional 

support, gathered items, evidences of the evolution of the digital culture. Only private visits were organized to 

discover these carefully kept and maintained treasures. 

Our network brought together four main collectors in a Collective Institution (2012). They searched a 

common way to maintain all traces of the striking evolution of computer techniques in a given geographical area 

(Belgium). 

At the end of 2012, this initiative was recognised when a conference was organized in Paris by the CNAM 

which is one of the founders of RePPI. CNAM is a very old technological museum (1789) which was striving to be 

the promoter of a French computer museum. As of today this project is still nowhere. However it incited the creation 

of a series of ñmemoiresò on French digital evolution, mainly due to the enthusiastic work of Isabelle Astic (see 

CNAM site). As Prof. P. Mounier-Kuhn wrote in ñLe Mondeò: the French are dreaming of it, the Belgians achieved 

it!  

To preserve is, above all, to establish a dynamic conservation of items of the past with a solid logistics 

(premises, management, financial security, etc.) in order to guarantee a perennial institution. In order to achieve this, 

the collectors went two ways: 

1) To seek the support of a financially sound institution with clear socio-economic and cultural goals: the 

King Baudouin Foundation where a special fund was created  ñInformatique Pionni¯re en Belgique ï Baanbrekende 

Informatica in Belgi±ò to which all collections were donated in view of a perennial conservation. 

2) To create a Computer Museum (the first in Belgium and Northwest Europe) and to show its financial and 

cultural viability through the impetus given by the collectors creativity. 

This goal was achieved through an innovative scenography in harmony with the content (items are 

presented inside 20ô containers whose era of development is contemporary to the computer expansion; a sort of 

ñbatch processingò) and with rather modest financial resources; but with a museographic vision that was as 

professional as possible. Inauguration was held on October 26, 2016, two years after the acquisition of a site not at 

all suited for a museum: a sports hall! 

WHATôS A MUSEUM? 

Beyond a few ñcabinets des curiosit®sò (curiosity closets) owned by some moguls-collectors in the previous 

centuries, the museum concept appears and grows with the development of the modern city of the industrial 

revolution. We have to remember that it often shows the fruit of war chests or items of colonial pilferage! 

The core task of a museum is to preserve traces of human or natural activity and to present it to a given 

society in order to promote the development of its cultural intelligence (science, art, pedagogy, etc.).  

The museum is and remains a place of intelligent conservation of the past and/or of other realities 

inaccessible locally. Then it is also to preserve through communication, the accumulated traces as there is no 

intelligent preservation without life. It is therefore essential to let the artifacts express themselves towards the 
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following generations in order to show how they made the present and to indicate the direction of the development 

of the artifacts created by man. 

The importance of such places has been clearly demonstrated by Andr® Gob (A. Gob et N. Drouguet, La 

museologie, Histoire, d®veloppement, enjeux actuels. Paris 2014.4 (2003) and Umberto Ecco (U. Ecco et J. Pezzini, 

Le mus®e demain, Paris 2015). 

To develop and understand cultural intelligence the museum has to become a tool more and more in phase 

with the human structure whose intelligence cannot develop correctly without a tangible relation to material 

elements that surrounds him or that he has created. 

Tourism has evolved (a rather new phenomenon since it has developed after paid vacations (1936 in France 

and Belgium) became available) and scenographers have developed ñinterpretation centersò aiming at a large 

audience with emphasis on the recreational aspect of communication. This way they only keep the pedagogic side of 

the museum. Of course they are a logical complement to the dynamics of a museum but cannot supersede the 

essential purpose of museums which is to preserve the memory. 

WHAT MAKES A COMPUTER MUSEUM SO SPECIFIC? 

The first and major characteristic of a computer museum is the rather novelty of a technology which has 

emerged after World War II. In this way they are similar to space museums. For this reason they all appear after the 

90ôs when they emerge as memory shrines. 

Another characteristic : these museums have to present artificial realities linked to the use of electricity (or 

magnetism) combined with Boolean algebra in order to treat information through programmed algorithms in fields 

managed until then only through human intelligence (with some mechanical extensions for tallying, calculus, 

registering, etc.: abacus, typewriter, mechanical computing devices, etc.). 

The lightning evolution of numerical technologies has to be presented through artifacts which have been 

used for the development of these techniques and the applications that these artifacts have been able to process more 

widely, with more reliability and speed than the human mind which has created these algorithms and their technical 

supports. 

The main challenge in a computer museum:  to make sure it clearly presents the various systemic layers of 

the applications of which the hardware (steel, plastics, rare metals and others) is only the tip of a complex iceberg 

that is always aimed at an ñapplicationò. The challenge in museology as in museography is to focus not only on 

ñobjectsò (hardware) but also on software without which there is no computer science. And in the ñsoftwareò  there 

is also a need to integrate the engineering concept of the computer and the various operational layers (as they are 

very well shown in the INTEL Museum in San Jose, CA), such as analysis, programming (always made for an 

ñapplicationò), control systems, inter-operational norms, documentation, maintenance over time of the electronic 

data with pertaining documentation. 

The Living Computer Museum and Lab created by Paul Allen in Seattle has lived up to this challenge. 

Everything that is shown to the public (including the oldest machines) has to be in working order.  This monumental 

task took three persons seven years to produce the documentary bases; out of the 27 employees, seven are engineers 

in charge of maintenance and presentation of results. To be noted is the reconstruction of a (1955-1970) ñcomputer 

roomò with all the technical requirements (cooling, ventilation, raised floor, etc.). 

Another aspect is initiated by the Software Heritage (INALF, Paris) created by Roberto Di Cosmo in 2016, 

supported by UNESCO since 2017. 

Maintaining (both by daily use and by regular updates) of a search engine such as Knowhowsphere, created 

by the House of Scripture (Maredsous), an application to manage texts, documentations, artefacts in large archives, 

shows a similar urge to keep alive an immaterial heritage. It is now used at the service of a museum and presenting 

the full inventories (both materials and immaterial) to all kinds of public of the NAM-IP Computer Museum and at 

the same time preserving in the long term a pioneering application in this field (see : www.nam-ip.be ï Collections). 

INTERNATIONAL COOPERATION: AN INVI TATION TO SHARE THROUGH ACTION 

It is to be noted that ICOM has no specific section for computer science, its history and its impact on the 

whole planet even though several computer museums are members of ICOM. 

Besides, after a quick inquiry, we could not find any international association of computer museums. The 

CCS (Computer Conservation Society) is the only functioning national association that was created in 1989 in the 

U.K. The CCS has quite a few successful achievements such as the conservation of the Manchester ñBabyò and the 

ñColossusò at Bletchley Park (see their website and their publication Resurection). 

We have tried to establish a ñR®seau de Pr®servation des Patrimoines Informatiques (RePPI)ò (Computer 

Heritage Preservation Network) for french speaking Europe at first. But no formal establishment exists as of today. 

Our inquiry has shown the existence of about fifty computer museums mainly in Europe and North 

America. (see www.nam-ip.be ï Nam-IP/INFO 2019/4). Today we are trying to organize for 2021 or 2022 the first 

Computer Museums International Conference in partnership with the faculty of Computer Science of the Universit® 

de Namur. The goal is to identify the specific problems of such museums and maybe to create within ICOM a 
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collective movement in order to establish new computer memory museums mostly for the southern part of the 

planet. 

There are many topics to be covered and we have provided a list, the English version was created with the 

help of Cinde Moya, chief curator of the Living Computer Museum + Lab in Seattle. (see www.nam-ip.be NAM-

IP/INFO,2019/4). 

AS A CONCLUSION 

Beyond the traditional concept of museum as developed until the 50ôs, we have to build medium and long 

term memory tools to allow future generations of mankind to root in a ñhistoryò the ongoing development in a way 

that is different from all the museums who are based on the culture of the ñalphabetical codeò forcing us to create 

museums based on the culture of the ñnumerical codeò. It will have to include the use of electronic support both for 

communication as for the conservation of its content. 

If we want to use this memory as a tool to increase knowledge of beauty and truth, helping mankind to 

achieve even more creativity, then even if many practices can be borrowed from experiences and from standard 

procedures, be it at an international level (ICOM), we need to adapt them with a critical mind to the new realities of 

the digital world.  
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WOLFGANG VON KEMPELE N AND THE ILLUSIONIS TIC IMITATIONS OF THE BO DY 

Al ice Reininger 

Freelance scientist, Austria, Vienna, 

alice.reininger@uni-ak.ac.at 

Abstract ï On November 21, 1781, the Russian Grand Duke, heir to the throne Paul and his wife 

Maria Feodorovna, arrived in Vienna. Among many social events, a demonstration of an ñadmirable machine 

where a Turk plays chessò took place in the rooms of Vienna Castle, which the designer of this most 

idiosyncratic machine, Wolfgang von Kempelen, lived temporarily. The attendees were thrilled by the 

demonstration because the machine won all chess games. A machine, made up and built as a chess-playing 

Turk, as an organized body with thinking ability, born from the vision of producing an android machine. The 

clockwork, the precision mechanics of a chronological sequence, as the technical vision of a self-learning 

process. This machine was not just an illustration of a human organism, it was also a sign of the superiority of 

an enlightened person to create something independent. It therefore gave the creator a proud awareness, 

dignity and strength. But it also created the illusion of the living for a curious and entertaining addicted 

audience. ñAmong the abilities of mind and hand of man, juggling and fun works are by no means to be 

underestimated. Because some of them, even if they are intended for easy and playful use, can still be of 

information value.òThese words Francis Bacon wrote in his "Novum Organum scientiarum" already in 1620 

about creative games and developments. The fundamental importance of game as a conception of human art 

and knowledge.Nature would also have its metamorphoses, from which new things develop. The human mind 

only follows the free, playful nature and thereby gains knowledge, understands the essentials, and leaves no 

choice in new creation. The game as center of a research and learning society, where principles of nature are 

imitated, and new, artificial things are created. And the android fulfilled the expectations.The mechanics of 

this creation showed an amazing rationalization of movements. Human skills, especially those of independent 

thinking, were taken up and formed a basis for further developments and updates in coming centuries. But 

Kempelen, an ingenious mechanic, however, created another machine that he had worked on for years, 

namely a speaking machine, which he presented experts on a Grand Tour through Europe between 1783/84. 

In this development he dealt with the generation of the human voice in long and tiresome studies.Finally he 

implemented his knowledge in a clear, purely mechanical shape. In contrast to the Turk, its shape was no 

longer anthropomorphic, although he originally intended to give it the shape of a child. In 1791 he published 

his theoretical studies on this speaking machine in his book ñMechanismus der menschlichen Spracheò. In it, 

he encouraged future generations of readers and researchers, to develop his machine and carry on with his 

studies. History of technology therefore assigned Kempelen a special place in the history of phonetics due to 

the efforts. As for the Chess Turk, we know that it could not play chess games on his own. Oddly enough, it 

still inspires our imagination and phantasy. 

Key words ï 18
th 

 century, Age of Enlightenment, androids, speaking machine 

I. PREFACE 

The arrival of this celebrated Androides was anticipated in this country with much interest. It has now been 

exhibited some months, and abundantly answered the expectations of the curious. Many theories have been framed 

to account for its operation, but all are attended with serious difficulties, and though many believe themselves who 

have discovered the secret, the reare few who would not feel better satisfied by ocular demonstration. With this 

introduction begins a detailed description of a chess-playing machine, which was still the main attraction in a 

panopticon among mechanical dolls and music machines. The author of this description, published in Boston in 

1826, Gamaliel Bradford, then added the sentence ñInclusi ligno occultantur Achiviò from Virgil's Aeneas after the 

title, which, completed, referred to the ruse of the Greeks who, hidden in a wooden horse, conquered and destroyed 

Troya victoriously, which, for connoisseurs of ancient literature drew attention to the illusions on the daily public 

shows in the town. 

A human-like being, creating an android, moving independently, solving tasks and doing tasks 

independently, has been a vision that has long occupied mankind. A likeness with a perfect, human-like physique, 

facial features, possibly with a human personality, hardly distinguishable from his role model. But: the more similar 

the artificial man became in his development to the human model, one felt this artificial being either ï culturally ï as 

a sympathy bearer, or else ï and for the most part ï as scary and terrifying, which led to the rejection of this 

artificiality. The rejection, triggered by mechanisms in certain regions of the human brain, was only discovered by 



SoRuCom 2020 14 
 

 

researchers in the 1970s and was known as the ñUncanny Valleyò. One explanation for the non-acceptance of 

anthropomorphism could be that an android is classified as an intermediate between the clearly recognizable 

machine and the clearly recognizable human being. Intuitively, humans grasp their kinds because they measure with 

the same standards, while an android claims to be human. The perfection of humanization leads to an emotional 

reaction of non-acceptance. Advantage becomes disadvantage. 

This reaction of rejection also explained the outcome of the often miraculous stories about scholars created 

androids and their destruction in the dawn and in the Middle Ages, where especially these mechanical inventions 

were condemned as devilôs work. 

Manôs need to create his own image was the driving force behind finding out how far he could go. Constant 

curiosity was part of it and a portion of selfishness and inventiveness ï to go beyond, see whatôs behind, explore 

how far one can go, and pushing oneself to the limit. Because what a divine power can do, man can as well: the 

production of self-moving, obedient things and beings: ĂFull twenty tripods for his hall he framôd, / That, placôd on 

living wheel sofmassy gold, / Wondô rous to tell, instinct with spirit rollôd / From place to place around the 

blestabodes, / Self-movôd, obedient to the beck of gods.ñ The lines from Homerôs ñIliadò inspired human mind: I can 

do that too! 

The human ingenuity was very successful in this. Initially, it were mobile images of gods in ancient places 

of worship that spoke to those seeking advice and communicated to them through movements. To pour God into a 

human form in order to make the incomprehensible understandable and to be close to this all-encompassing 

supernatural power. However: a soul in the statue was required, because from an early age onwards, divine support 

including emotional care was required. Communication was important, the dialogue, the figure should show 

compassion and, warn of dangers. The simpler and more striking the images of the gods, the more successful 

business-loving and artful priests enjoyed these often easy-to-understand handheld tricks. Nobody asked about 

ethical boundaries here, the result and what was experienced mattered. Simply: being close to the deity trusting in 

his words. 

Although the Middle Ages were a dark chapter in terms of technical developments in Europe and a lot of 

knowledge lost or forbidden by nearsightedness and narrow-mindedness ï exposed to be ñmagicòï  this ancient 

technical knowledge survived in the Arab world. Here it was comprehensively taken up, improved and expanded by 

scholars. This included, inevitable for the mechanical division, the construction of clockworks and automatons. 

Artful and complicated mechanisms were soon created, the message of which slowly spread across Europe after the 

turn of the millennium. These findings and manufacturing techniques fell on fertile ground for technically curious 

and eager to learn. 

As late as the 17th century, John Wilkins described Daedalus ñto be one of the first and most famous 

amongst the ancients, for his skill in making automata or self-moving engines.ò Heron of Alexandria's writings, 

which have survived only in fragments, have been translated and inspired subsequent generations of future 

mechanics, technicians and engineers. 

II. A NEW HIGHLIGHT IN THE 18
TH

 CENTURY: THE HUMAN-MACHINE 

Even at the beginning of the 18th century, the destruction of a legendary artificial man, android, created by 

Albertus Magnus by one of his brethren was regretted because the destroyer ñhad no idea about physics and 

mechanicsò. Knowledge of metaphysics is not sufficient for such an art! Ratio prevailed in the Age of 

Enlightenment and the way to success was paved for the illusion of an autonomous movement in this century. When 

Jaques de Vaucanson created his ñFlute Playerò in 1738 and presented it to the public, he received great attention 

and became a role model for a number of mechanics for the next decades. Wolfgang von Kempelen included. 

Years earlier, a copperplate engraving by Charles-Nicolas Cochin ñLa charmante catinò (1731) pointed to 

the new era of machine construction, suggesting great things. The copper engraving represents an illustrious crowd 

of spectators, consisting mainly of women, grouped around a self-moving doll. The small doll, driven by precision 

mechanics and moving towards the viewer of the engraving, is partially illuminated by flickering candlelight. The 

faces of the salon society are astonished to amused, stunned to the point of terror. The latter is drastically 

underpinned by the woman in the foreground, who has spread her arms, falling fainting on her knees. The little 

android, like the ladies around her, is fashionably dressed, wears a ruffled hood on her hair and holds a shawl over 

her chest with her right hand. It attracts everyone's attention, it dominates the scene. However, the sentence below 

the graphic makes one think. The machine is equated with a courtesan ñcatinò, which can be bought and controlled. 
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Around 1759, a similar graphic by No±l Le Mire with the same title was printed and published. This time it 

shows a distinguished lady with a little girl sitting on her lap and a second adult woman opposite them. All three 

people are fascinated by an android that moves between them. The little girl and the lady sitting opposite point to 

this little mechanical figure with their outstretched arms. This android is dressed like the ladies and it seems that it 

moves just like the human role models. But an open wooden box with a kind of crank on the narrow side on the right 

in the foreground seems to be the container to represent the android's apartment. Which shows the difference to the 

dwelling of ñreal peopleò, because they live in a magnificent house, which can be seen in the background. Below the 

graphic the saying: ñQuand je marche, et fait les beaux bras, / Tourne la t®te avec des mines: / Telles, qui ne s'en 

doutent pas, / Ne sont comme moi que machines.ò 

This saying symbolizes the fascination and at the same time that it is difficult for the on looking spectator 

to distinguish a person from an android. Clothing, posture, the movement of arms and legs, the facial expressions 

were amazingly similar, just lifelike. The androids mastered all of this. But: some people might also act as machines 

as the android did. Ponting out the new chapter openly discussed, if the human body only works like a precise 

clockwork and exquisite mechanics? Man is working like a machine. 

But there was another sensual aspect important: the sense of touch! The surface of a stone sculpture felt 

cold. Therefore, it had no soul. This resulted in the Creator's desire to create something soulful, something living, 

human-like, as we have been told in the story of Pygmalion. The sculpture is brought to life; the breath of life is 

blown in. 

Now there were two motifs in this way of thinking that required two different types of creators. Other 

experts had to develop from the former artist, namely the mechanics and engineers. The so-called ñChambers of Art 

and Wondersò were built around these two aspects. Ancient art and modern technology mutually reflected their 

power and independence. The collector and his passion spurred many an alert mind. Theoretical foundations were 

expanded, the mastery of nature was expanded by the component ñmechanicsò. The innate curiosity of human 

beings gave rise to structures which became more and more human-like, which showed human abilities. That meant 

training eyes and minds, because the goal was to recognize similarities, to separate dissimilarities and to recognize 

the results as an image of nature. 

These special chambers were also an area that left enough space for the idea of free game. The human mind 

was able to imitate the varieties of nature, hold onto them, change them again and again, and let his imagination run 

wild. Limits were also shown here, despite many utopias. The ideally typical art chamber was a laboratory, a 

demonstration room, where the natural sciences and humanities came together from a mechanical, alchemical and 

empirical point of view. And so a game begins in the practice of various techniques, mechanics, the drawing of 

complicated mechanical processes, abstruse machines and devices, calculations of statics, perspective, architecture 

and painting and the like. The playing person, homo ludens, the game as a basic category of human behavior. 

Because in the game there is pure pleasure, lust and freedom, but also basic research, purpose and use. Never forget 

that man has reason. The game as a creative act, as a divine germ in humans, namely to produce something himself. 

Included: the competition with like-minded people. 

The triumphal march of creating useful structures and useful industry was unstoppable. A more than three 

meter high pendulum "The Microcosms" by Henry Bridge from 1734 tells us: ñBy arts Mechanic you will here be 

tought / More than Rome knew, or Grecian sages thought.ò The clock shows the world mechanism as a microcosm, 

which is installed in a housing in the form of a Roman temple. And what about man? How does he work? 

Man a machine. Julien Offray de la Mettrie's materialistic view of man created gaps between supporters 

and opponents: ñIf ... but all properties of the soul depend so much on the peculiar organization of the brain and the 

whole body, when they are visible ... only this organization itself, shows ... a very enlightened machine ... Soul is 

only a meaningless expression, of which one has no idea and which a sharp head can only use to do the part that 

thinks in us to name. If one assumes even the simplest principle of movement in them, the soul-filled bodies have 

everything they need to move, to feel, to think, to regret, in short, in terms of the physical and the moral, which 

depends on it to find their way.ò 

But time could not be stopped: technical innovations were institutionalized, became almost a part of 

everyday life. Patent laws protected inventors, capital-intensive inventions and production improved certain 

businesses. The link between invention and its impact has been intensified. This inevitably led to an increase in 

production and the creation of new products. Everything seemed possible now. However, one thing still was 

unsolvable and let some knowledgeable people reach their limits: the independent thinking and acting of the created 
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artificial figures. In this case, one had to fall back to tricks and illusions again. Kempelenôs chess automaton, The 

Turk, falls into this category. 

Although made up and created 250 years ago, this figure still fascinates due to its originality and technical 

ingenuity.In the years that followed its creation it was used as a template for many plays and prose, and even in the 

20th century it was a topic in the film industry. 

Kempelen was a good observer and expert on the human psyche. He deliberately relied on effects to cover 

up the weaknesses of his mechanical Turk, never made a fuss about it and simply said, of course with a wink of the 

eye: ñCôest une bagatelle qui nôest pas sans merite du cot® du mechanisme, mais les effects nôen paroissent si 

merveilleux que par la hardiesse de lôid®e, et parlôheureux choix des moyens employ®s pour faire illusionò. 

However, what always astonished on this machine were the following questions: How does the communication 

between the player and his counterpart, the Turks, works? How and where does the human operator works in this 

machine, with this machine? How is it possible to make the moves with the left arm so precisely? Opening and 

closing its hand? Move the fingers? Grasping the chess pieces with its fingers? 

Kempelen naturally was proud that the movements of the arm were never discovered by many 

mathematicians, chess players and other people. Although Freiherr von Racknitz published very extensively about 

the Kempelens mechanism, some thinkers remained skeptical. The author of the publication ñThe History and 

Analysis of the supposed Automaton Chess Player of de Kempelenò openly admitted: ñIt must be acknowledged, 

however, that this explanation is rather unsatisfactory, when we compare it with the above account of the public 

manner which is the internal structure of every part of the machine was exhibited.ò Only later did the descriptions 

provide comprehensible solutions. Nevertheless, the refined design and the previous idea were recognized so 

skillfully implemented in this illusion and therefore needs being praised. 

The chess-playing android, life-size, sitting on a chair, in a Turkish robe, with pronounced facial features, 

sat opposite the human chess player. Obviously, there was no indication that this was no self-thinking, self-acting 

machinery in the background, but that a human being was serving it inside, was unseen. That made the whole thing 

so fascinating. The technology remained hidden, the focus was on anthropomorphism. In the royal chess game, the 

human mind and the android were challenged to perform highly complex thinking. 

The situation was quite different with the speaking machine developed by Kempelen in the course of more 

than twenty years. Although Kempelen also intended to give it the shape of a four to five year old child, he 

abandoned this idea and now let the operators of this apparatus and the listener of the sounds and words emitted out 

of the machine, seen the bare technology. No illusion, no trick, only the sober technology stood in the foreground. 

The body parts and organs necessary for the speech process were mechanically implemented. The rectangular box 

contained the various forms of material that represented the internal organs of the larynx, an externally connected 

bellows represented the lungs, the air supply, the mouth as well placed outside he box. One could open the box, 

touch the individual parts necessary for speaking and see in action. Through the construction, Kempelen acted like a 

dissecting doctor who knows the reason and cause and knows how to explain it later. That should also 

fundamentally differentiate him from ventriloquists who could manipulate their voice. 

For Kempelen there was also another aspect in the foreground that prompted him to build such a 

mechanism, that of a philanthropist. This apparatus should serve the deaf and dumb to get in touch with their 

environment, make themselves understood, step out of the shadows and inhumane existence, in order to become a 

full member of society. Not being able to express themselves, not having he chance of a proper education let these 

handicapped people suffer as animals. 

When he set off on an European Grand Tour with the chess machine in 1783, the technical construction of 

the speaking machine was available in the form we know today and could be demonstrated like this to a special 

audience, to experts. This tour was emphasized by the souvereign, Joseph II, himself.  For the emperor Kempelen 

represented an enlighted subject, whom he was proud of to send to foreign countries to show the ability which brain 

can achive. The bright light and fame of the inventor also shines on the country where he came from and on the 

souvereign who rules.  

Kempelen was smart enough to know what he achieved in further technical developments, such as a steam 

engine and reaction machine, which he also carried as a model in his luggage, he would not be accepted by scientists 

and will be dismissed as a charlatan, because of the chessplayer, the illusion. For that chessplayer his name was 

famous for throughout Europe as leading newspapers and magazine spread the news years before. The chess player 

contributed to finance this two-yearôs travel. But for Kempelen the goal was to be acknowledged by science, 

receiving the fame as leading scientists of this time inhabited. The Turk was a toy, which caused amusement. But 
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constructing a steam engine, developing a speaking machine an other inventions and improvements, meant going 

through hardships, showing entrepreneurship, lifelong learning, being alert, open and curious for new developments. 

In 1791, his book ñMechanismus der menschlichen Spracheò (Mechanism of Human Language) served as 

a basis for future linguists and phonetics, secured Kempelenôs place in science. His speaking machine was 

examined, recreated, and finally found to be worthy mentioned in serious research. 

Finally, one point also has to be mentioned which became important throughout the 18th century: the 

national state seen as a machine, bound to a social body. Easy to be governed each one as the driving force in this 

machine that produces the greatest impact. The optimization, the tactical incorporation, the establishment of order 

like a functional warfare. Mental movements should not experience too much friction. Androids or human beings, 

no differences anymore, should human mutate to fighting machinesé? But this opens up another topicé 
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In the first half of the 1950s, the authorities and the scientific community of the Polish Peopleôs Republic 

noticed the growing importance of electronic computing. The freedom of Polish science and the research and 

development sector was hindered by limited access to western centers, as well as a trade embargo on computers and 

measuring and testing equipment. This deficit was compensated to a small extent by the scientific and technical 

contacts developing in the 1960s with the USSR and with other partners from the Comecon. Documentation 

obtained mostly in Western European countries and, to a lesser extent, in the USA by Polish intelligence served as 

an additional source of knowledge for the authorities of the Polish Peopleôs Republic and the newly opened 

production centers. However, the greatest successes in acquiring know-how were achieved not through the use of 

illegal methods, but through official negotiations with Western partners. The culminating moment of the 

ódemocraticô (free) development of the computer industry in the Polish Peopleôs Republic was when the ELWRO 

company signed the contract with the British ICT (later ICL) company in 1967. Unfortunately, it coincided with the 

inauguration of talks by Moscow in the Eastern Bloc on the unification of computer systems, the so called RIAD, 

during the Comecon forum. The interests of the computer industry of the USSR as a superpower and the Polish 

Peopleôs Republic as its satellite were on a collision course for a while. 

The inside story of the accession of the Polish Peopleôs Republic to the RIAD program was reconstructed 

as a result of analysis of documents created in the Polish institutions supervising the Polish computer industry in its 

first developmental phase (preceding Edward Gierekôs 1970ï1980 tenure and RIAD). To supplement and verify the 

above sources, the author also selectively used other archives, which in perspective can be very useful for 

understanding the factors behind the creation of RIAD and determining the role of Poland in this program. 
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Abstract ï The paper deals with the evolution of computer technology and consecutive creation of 

computer industry in Slovakia ï the Eastern and less industrially developed part of Czechoslovakia in the 

years 1952-1989 at the context of Czechoslovak, COMECON and World state of art of electronics and 

computer technology. It analyzes how this process was influenced by the Institute of Technical Cybernetics 

(ĐTK) at the Slovak Academy of Sciences (SAV), summarizes positive and negative aspects of this 

development and aftereffects on the contemporary situation. Last and not least documents how visionary 

persons and their enthusiastic teams could achieve ambitious, at the first glance unreachable goals.  

Key words ï the first Slovak analog and digital computer, microelectronics and microcomputers, 

development after the year 1989. 

INTRODUCTION 

After the WW2 Slovakia was mostly agricultural land with the exception of few small (including military) 

companies. After the 1948 started industrialization of the country, mainly environmentally harmful metal works and 

mills (steel, aluminum, nickel, manganese with ore imported from the USSR, Hungary, Rumania and Albania), 

heavy and military industry (mechanical parts and their assembling, but not electronics). The reason was fact, that 

Slovakia was more remote from the NATO border then the Western part of Czechoslovakia ï Bohemia. Later arose 

factories for radio and TV receivers, dial phone sets and small exchanges.  

This process created many jobs and increased regional development.  But the most research and 

development (R&D) institutions were concentrated in the more industrially developed Bohemia. Slovak R&D was 

concentrated at the universities, among them at the Institute of Technical Mechanics of the Slovak University of 

Technology (STU) in Bratislava.  

One of the research goals of this lab was to find faster computational methods and tools in modeling 

vibrations and a stability of engines, turbines and motor vehicles. In 1952 two doctoral students Ivan Plander and 

Ġtefan Petr§ġ were admitted to this institute. In 1953 Slovak Academy of Sciences (SAV) was founded and among 

the first institutions was the Commission which later transformed to the Laboratory of Theoretical and Applied 

Mechanics. Petr§ġ and Plander moved to this lab. Their research goal was to improve computing methods in 

modeling properties of mechanical systems. Instead of using logarithmic slide rules and electro-mechanical 

calculators they experimented with mathematically analogous electrical models using passive L, R, C components. 

But these models were laborious and inaccurate. 

THE FIRST SLOVAK ANALOG COMPUTER 

The Plander, educated mechanical engineer also was radio amateur and understood electronics, designed, 

calculated and built a direct current, vacuum tubes amplifier with the high amplification gain.  

It happened in 1956. This was the basis for the main computational units of the more precise and universal 

analogue computer ï integrators, adders and inverters. Beside the amplifier, it was necessary to design and construct 

power supply units, functional generators etc. But the way from a theoretical model to the prototype was long. It 

required a lot of experiments and electronic components, mostly Czechoslovak made vacuum tubes, resistors and 

capacitors, including some German made (booty from the Wehrmacht radio stations during the WWII) resistors. The 

computer which was capable to solve non- linear differential equations was ready in 1958. One of the first modeling 

tasks was to calculate cushiony attachment of an incubator at the ambulance car. At the same time Plander lectured 

the subject Analog Computers at the Slovak Technical University and published the first book on analog computers 

in Slovakia [1], [2]. The computer is exhibited at the Museum of Computers in Bratislava [3]. 
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Fig 1. Professor Ivan Plander and his analog computer 

THE FIRST DIGITAL COMPUTER [4] 

In the year 1959, the Section of Technical Sciences of the SAV made a decision to transform the lab (it had 

department for scientific and engineering computing), which could provide computing to all SAV institutes. The 

idea was implemented in 1962, when the GDR made digital computer ZRA1 was installed at the new founded 

Institute of Machines and Automation. Plander became the head of computing department. 15 SAV institutes and 18 

schools and industry institutions used this computer. Department trained 85, mostly external programmers [5]. 

Few weeks later STU installed Soviet computer URAL 2. URAL (based on vacuum tubes) was faster, but 

ZRA 1 (rectangular ï loop ferrite cores and Germanium diodes logic) was more reliable with more precise 

calculations (48 bits long words). Instituteôs mission was industrial automation and Planderôs team started exploring 

theoretical problems of control computers in real time in order to design own one. In that time at the Institute of 

Mathematical Machines (VĐMS) in Prague was under development control computer with discrete transistor logic.  

To purchase computer in that time was not easy. There existed CoCom embargo on advanced Western 

computers and those, not embargoed were extremely expensive due to the fact that the exchange rate of convertible 

money was high. COMECON computers were cheaper, but for the academic institutions still expensive and there 

was a long delivery time to get one. In the centrally planned economy, the monopoly on computer R&D in 

Czechoslovakia had VĐMS. In order to get government funding, Plander and his colleagues decided to name it 

ñFast Programmable Processorò (RPP16) instead of computer. Competent high officials did not recognize that 

processor is part of the computer. Approximately similar situation was in Hungary, where computers developed at 

academy of sciences used the name TPA ñProgrammable Analyzer with Memoryò. 

RPP16 ï THE FIRST 3TH GENERATION CONTROL COMPUTER IN CZECHOSLOVAKIA 

The project RPP16 started in 1965. One year later The Institute of Mechanics and Automation disjoined. 

One offspring ï The Institute of Technical Cybernetics (ĐTK) was founded in 1966. Petr§ġ became CEO and 

Plander vice director. At the same year, at the computing center, which was the part of ĐTK installed discrete 

transistor based Danish computer Gier. Instead of purchasing spare parts for this computer (from the allocated 

budget), Planderôs team (especially Ivan Koļiġ, head of hardware group) decided to purchase bipolar TTL integrated 

circuits (ICs) made by the US company Texas Instruments (TI) and used them in RPP16 laboratory model. This was 

actually illegal, but they knew that TESLA Roģnov ï Czechoslovak electronic company planned to start production 

of TI compatible ICs and RPP16 would be based on Czechoslovak components. Using no Western parts (or at least 

minimum) at any electronic systems was an ideological requirement.  

This tactical decision resulted in the first Czechoslovak 3rd generation control computer. Young engineers 

and mathematicians, who defended their master thesis at ĐTK participated on the design and implementation of 

laboratory model. Architecture and basic machine code was simulated on Gier computer as well computing ICs 

layout and routing of small printed circuits boards (PCBs) or wiring between PCBs. Instructions were 

microprogrammed (ferrite core ROM) so it was easy to add new or modify existing one. ĐTK developed basic 

system software ï drivers of electrical typewriter, paper punched tape reader / writer, bootstrap, loader, assembler 

and FORTRAN compiler. 

Cooperating institutions developed flat multi wire cable (embargoed), bigger format PCBs and connectors. 

One task was to develop platted wire cylindrical magnetic memory (1976). During the construction of the laboratory 

model, Plander and Koļiġ started negotiations with potential manufacturers. The first candidate, TESLA Bratislava 

(radio recieivers manufacturer) had no interest to enhance its assortment. Finally TESLA Niģn§ (TV sets producer) 
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in the least industrially developed part of Slovakia ï Orava agreed. But it was necessary to reconstruct their recently 

built plant in N§mestovo, originally planned for assembling mobile military radio stations mounted on vans.  

In order to speed up know ï how transfer and train workers for a new technology, Plander and Koļiġ 

proposed creating Research and Development Lab (VVL) somewhere between Bratislava and N§mestovo [6]. It 

succeeded in Ģilina (1969). The first step was training fresh graduated VVL engineers at ĐTK. They built 3 

prototypes (1970) and later in cooperation with development a construction office Konġtrukta Trenļ²n and ĐTK 

they redesigned model with bigger PCBs and worked out technological documentation for the production.  

This started in 1974 and until 1978 TESLA N§mestovo produced 139 RPP16S and 104 RPP16M (mini) 

computers [7]. More advanced operating system and application software was developed in a new established 

computer business, installation, services and software houses with cooperation with their customers and partners. 

RPP16 computers were installed in many factories, electric power stations, one coal mine, research institutions, 

universities and even in one library. This was beginning of the Slovak computer industry which enabled automation 

of many industrial processes, created new jobs and platforms for computer education [1]. 

 

 
Fig. 2: RPP 16S at the Museum of Computers in Bratislava 

THE SYSTEM OF SMALL ELECTRONIC COMPUTERS (SMEP) 

When the 3rd generation control computers project was near to the finish a new one ñResearch of Automata 

and Computers of the 4th and next generationsò was proposed, approved and funded by Plander and Koļiġ. In 

December 1969 Plander participated at the meeting of the International Commission for Computer Technology in 

Moscow. The topic was system of Small Electronic Computers (abbreviation in Slovak SMEP) in the frames of 

COMECON. On this meeting, participants constituted the Board of Chief Engineers (BCE). 

In 1970 during the process of normalization after the Warsaw Pact invasion, all employees were 

background checked, especially those who were in higher positions in 1968. Many had to relieve their posts, among 

them Petr§ġ (CEO) and Plander (vice CEO). But Plander remained chief engineer and responsible for RPP16 

project, however with very little competences and support. Managing this big project with many subjects was very 

hard. But fortunately teams at ĐTK and partner institutions were young, enthusiastic and initiative engineers and 

programmers, so the project could be successfully finished. Plander proposed to include RPP16 in SMEP project, 

but it was not accepted.  

The final decision was that the template for SMEP became (in that time) the worldËs most successful 

minicomputer ï Digital Equipment Corporation (DEC) PDP-11. Some countries continued in their national 

programs. In Czechoslovakia it was ADT 4XXX (equivalent of Hewlett-Packard HP 2100 and 21MX) developed in 

VĐMS. RPP 16 production was imperatively stopped in 1978. The last programmed system software for RPP16 
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was multiuser operating system RSM F16, emulating PDP-11 RSX 11, programmed by three students of STU in 

Bratislava [8]. It was possible due to the new PCB card with 4 asynchronous serial interfaces using UART LSIs 

targeted for SMEP computers. 

 
Fig. 4.: Exposition of integrated circuits designed ŀƴŘ ƳŀŘŜ ƛƴ ¨¢Y {!±Σ ¢9{[! tƛŜǑǙŀƴȅ ŀƴŘ ±¨{¢ tǊŀƎǳŜ ŀǘ ǘƘŜ aǳǎŜǳƳ ƻŦ 

Computers in Bratislava 

After 1970 the chief manager for Czechoslovakia was Koļiġ. I was nominated for membership at the 

working group for the electronic components and participated at several meetings in the USSR. Almost all ICs 

needed for the construction of PDP-11 equivalent were produced in COMECON countries. Among missing was 

Universal Asynchronous Receiver and Transmitter (UART), which was the key elements for serial communication. 

At ĐTK with the aid of self-developed interactive graphics system we designed masks and TESLA PieġŠany 

manufactured (1976) the first UART in COMECON [9]. In 1974 chief engineer for Czechoslovakia became new 

ĐTK CEO. But he was not expert in computer technology.  

Since 1976 VVL Ģilina was involved in SMEP activities and in 1977 the office of Czechoslovak SMEP 

chief engineer moved to this laboratory, which transformed to the Research Institute for Computer Technology 

(VĐVT). VĐVT developed many computers and peripheral units. These were made in TESLA Niģn§ (CRT 

alphanumerical and graphics terminals for SMEP and RIAD systems, vector or raster displays and stations 

compatible with DEC and Tectronix peripherals), TESLA later ZVT N§mestovo (after RPP16 they were 16bit PDP-

11 compatible SM 3-20, SM 4-20, SM 50/50-2, SM 52/11, SM 52/11+, SM 16-22 and 32 bit VAX 11/738 

compatible  SM 52/12) and ZVT Bansk§ Bystrica (8 and 16 bit microcomputers  based on 8080, 8086 and 8088 

processors: SM 50/40-1, M 16-1, PP 01 ï 06) including intelligent terminals,  office stations, microprocessor 

development and robot control systems, special military systems:  SP 30 and 60 ï computers for rugged conditions 

SPMXP 16 ï SIMD architecture based on 16, 8bit  microcomputers) for interactive image processing and other 

applications [10], [11]. There were some plotters and digitizers developed at VĐMS and made in Bohemia included 

in SMEP program. 
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THE ROLE OF ĐTK SAV 

In 1979 Plander has become CEO and Petr§ġ scientific secretary. As a research and scientific institution 

ĐTK concentrated on theoretical research in the fields of parallel computers and algorithms, knowledge based 

systems, speech synthesis, and linguistics, computer vision, robotics, electron beam lithography, digital circuits 

testing ï including testing IC chips inside with controlled electron beam. In 1982, after the agreement between the 

Slovak, Czechoslovak and Soviet academies of sciences The International Laboratory for Artifficial Intelligence was 

created, where worked not only scientists from COMECON but also few scientists from the West.  

In order to speed up transferring results of theoretical research to industry, ĐTK founded Development and 

manufacture department, where several models of SMEP and non SMEP computers were developed. They were:  

SM 50/50-2 was PDP-11 compatible computer with processor based on 2 bit sliced, bipolar ALU IC from 

TESLA Roģnov ï MHB3000 (equivalent of Intel 3000). This computer used exclusively Czechoslovak made 

components, as was proposed by manufacturers and was installed in mechanical engineering plant for robots 

control. But at VVL Ģilina developed SM 50/50-1 used 4 bit ALU slices with AMD 2900 ICs and later USSR made 

equivalents.  

SM 54/30 was computer vision system, with 256 x 256 pixels resolution, some hard-wired algorithms for 

image preprocessing, interface for 1 to 4 cameras controlled by SM 3/20 or SM 50/50 machines used in several 

institutions for image processing and computer graphics.  

Parallel associative SIMD machine had architecture inspired by the Goodyear Staran computer, but the 

construction and machine code were different. It had (maximum configuration) 2048 simple processors and was 

controlled by SMEP and later IBM PC compatible computer. Associative Programming Language (ASPL) 

assembler, macro ASPL, expanded FORTRAN and the language for parallel computing based on Modula 2 and 

Actus were developed. Targeted applications were in RADAR signal processing. The project finished in 1989 and 8 

pieces were produced at the joint ĐTK and BEZ Bratislava CYBEREX company [12].  

In cooperation with Elektromont company, ĐTK SAV designed single bit microprocessor and supporting 

ICs, based on implemented on CMOS Gate Array GAC 1200 (designed at ĐTK). These ICs were made in TESLA 

PieġŠany and applied in industrial controllers (replacement for electromechanical rely) for example in iron mill 

factory in Koġice (1982-1987). 

Division in Bansk§ Bystrica designed distributed system with node computer, communication processor 

and 4 microcomputers SM 50/20 used in several industry enterprises. This division significantly contributed to the 

creation of the Academic Computer Network SANET (connectivity with Internet implemented in 1991), at the 

beginning used not only by academic but also government institutions. 

Another project was clone of 32bit RISC microprocessor Acorn Computers Ltd. ARM. Masks for the 

technology were ready in 1989 but the technological processes in PieġŠany did not start because of political regime 

changed and the CoCom embargo was released. This project was part of bigger one ï Data Flow Computer for 

Knowledge Based System. This project started in the time when Inmos International Transputer computers appeared 

(1985). IMS T414 had more then 200 000 transistors, what exceeded our technology. ĐTK proposed to implement 

functional equivalent with two separate VLSI ICs, one of them ARM (25 000 transistors) and the second serial 4 

ways interface. Original ARM chips were used in ĐTK designed PC XT accelerator with own ANSI C compiler and 

computer graphics ISO standard library (GKS) [13]. 

 
Fig. 5: Professor Ivan Plander at the front of parallel associative SIMD computer, designed by a team of Karol Richter (at the 

right) at the Museum of Computers in Bratislava 
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SLOVAK M ICROELECTRONICS AND M ICROCOMPUTERS [14]. 

The main prerequisite for modern computers is integrated circuits. TESLA Roģnov started production of 

bipolar SSI TTL ICs in 1967 and production of discrete transistors moved to PieġŠany. At the Research Institute for 

Communications (VĐST) explored MOS technology ICs. In Roģnov believed that this technology has no future 

because of the lower speed. Within the frames of research of 4th generation computers ĐTK designed and simulated 

logic array, composed from identical universal logic modules (1971) and intended to implement it on one chip at 

VĐST. But they proposed the design do at ĐTK.  

That was reason why ĐTK developed interactive IC design system First bigger MOS IC designed with this 

system was logic module with 300 transistors for the Institute of Control Problems, Soviet Academy of Sciences in 

Moscow (1973). Another goal was to create microelectronics lab for some technological processes in cooperation 

with TESLA PieġŠany. Within the frame of these activities, in 1973 ĐTK constructed experimental electron beam 

lithography machine (EBM) from the Japanese scanning electron microscope controlled by PDP 11 minicomputer. 

In 1982 GDR made ZBA 10/1 EBM was installed and used for the IC masks manufacturing [15]. 

 

 
Fig. 6: Part of the exposition with Slovak made 8 bit microprocessors at the Museum of Computers in Bratislava 

In 70s semiconductor MOS memories became cheaper then magnetic ferrite cores and demand for 

production MOS RAMs at TESLA Roģnov came not only from the RPP16 side but also computers produced in 

Bohemia. Moreover, Intel released 4004 and later 8008 microprocessors. In 1973 we analyzed I8008 with the goal 

to clone it, but meantime Intel launched 8080, with more advanced n-channel Silicon Gate Technology. In 1979 

TESLA purchased license on 16kb MOS RAMs using this technology. VĐST designed equivalent of 8080 chip with 

supporting LSIs. They were followed by 8bit single chip microcomputers. 

Few custom bipolar TTL or I
2
LICs for SMEP computers were designed in VĐVT Ģilina and made in 

TESLA Roģnov. VĐVT used IC CSD system developed at Comenius University in Bratislava. 

In 80s started era of microcomputers in Czechoslovakia. Emerged several 8bit single board 

microcomputers, home or industrial computers. In Slovakia they were MHB 8080 based PMI-80, PMD-85 (TESLA 

PieġŠany and Bratislava) Didaktik Alfa (Didaktik Skalica), PP01, SM 50/40 (VĐVT and ZVT B. Bystrica) or 

Didaktik Gama, M (Skalica), MaŠo (agriculture farm in Z§vadka) with GDR made Z80 clone. Smuggled Western 

home computers Atari, Commodore or Sinclair (mostly used for games at home) were cheaper, but those, made in 

Slovakia were installed at secondary schools (only few of them had own mainframe or minicomputers at that time). 

Programming courses of BASIC, assembler or even Pascal (compiler developed at Comenius University) became a 

part of curriculum  

In 80s 16 bit IBM PC compatible desktop computer PP06 was developed at VĐVT and produced by 

TESLA Bratislava and ZVT B. Bystrica. Intel 8088 microprocessors were imported from the West and later their 

equivalents from the USSR. 
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1989 AND AFTER 

After year 1989, when HiTech embargo finished, computer and semiconductor companies (not only) 

collapsed. Some people joined the world known IT companies like DEC, IBM, Dell, Lenovo, AT&T, Siemens. 

Sometimes, those who before cloned products of their new employer. Others started small or medium enterprises for 

reselling, installing or servicing imported computers. Some created new, maintained or upgraded old applications of 

their former customers. Many engineers and scientists found jobs in abroad at IT companies or universities.  

But there are few successful IT Slovak companies producing own software and applications internationally. 

Among them is maybe the most Slovak world known ESET company, experts in computer security. ĐTK SAV was 

transformed to the UI (Institute of Informatics) and continues in theoretical research within the frames of EU 

projects. Beside education IT departments of universities in Bratislava, Koġice or Ģilina.  

CONCLUSION 

Analyzing positive and negative aspects of era 1952ï1989 we can summarize following. At early 50s 

continued conservative attitude towards the Western invented Cybernetics. Next 10 years slowly started 

Ăcomputerizationñ, mostly with punch card machines and imported computers. In Bohemia already existed few 

computer companies. Late 60s were years of liberation of East-West relations. In those years RPP16 project started. 

In 1969 in Bratislava was founded the Computer research center with contribution of United Nations Organization 

Development program, CRC/UNDP and there was installed, in that time the most powerful computer in 

Czechoslovakia (CDC 3300). This institution significantly contributed to research in theoretical computer science, 

software engineering and Enterprise Information Systems [16]. Then a process of Ănormalizationñ after 1968 

followed. This caused stricter embargo, but the Western companies were still interested in business with 

COMECOM. It was clear, even to some (not all) high ranking politicians, that IT plays strategic role. Government 

invested in R&D and production of computers, unfortunately not enough, existing economy did not allow more. 

Despite the centrally controlled economy, finances and energy were inefficiently distributed. Especially 

when microprocessors appeared, R&D became chaotic and uncoordinated. Many companies developed and 

produced practically the same models in low quantity. There existed competition between Czechs and Slovaks as 

well between institutions inside. But this competition was not so efficient as for example in Silicon Valley. It was 

not based on economical criteria (all institutions were financed from the same state budget) but more or less on the 

enthusiasm of developers and political or ideological prestige of some managers.  

International cooperation also was unefficient. Companies produced big assortment of systems and 

components in low quantity (however there were exceptions). Often they were notable to cover home market, not 

speaking about export. But sometimes they preferred exporting over the home market. The ratio of revenues versus 

R&D costs was low. Lagging behind the West increased.  

But for young and enthusiastic scientists, engineers and programmers with good fundamental education in 

mathematics, physics and technology it was interesting and challenging era, despite the fact that they had limited 

chance to travel and directly communicate with their colleagues in the West, who had better working conditions 

including financial benefits. 
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Abstract ï The aim of this paper is to describe Hungaryôs early involvement in the Comecon's Unified 

System of Computers (Ryad) and its impact on the countryôs computerization. This case study details 

Hungary's complex situation at the time: its engagement with  Western computer companies, its willingness to 

participate in Ryad, and the impact of its newly introduced economic reforms on these processes. 
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I. INTRODUCTION 

This paper provides a case study of Hungary's early involvement with the Ryad project and its impact on 

the country's computerization. First I give an overview of the state of its computing industry and changing economic 

system in the years leading up to the Ryad project. Then I describe how the country managed its tentative attempts 

to engage with Western European computing companies and its newly accepted obligations in the Ryad, and used 

the situation for its own benefit. Finally, I introduce the institutions that were created to accommodate the Ryad 

project, and show how they and the new economic system impacted the field of computing in the country. 

II. THE COMPUTER INDUSTRY IN HUNGARY BEFORE THE RYAD PROJECT 

The computerization of Hungary started out relatively slowly even within the Eastern Bloc, not only in 

comparison to the Soviet Union but also to Poland and Czechoslovakia ([5], [9]). The first computer in the country, 

a clone of the Soviet small computer M-3, was operational only by 1959 ([7], [16] and [29]). By 1965, the country 

of 10 million citizens still had fewer than 50 computers altogether and only one outside Budapest, the capital. 

However, the mid to late 1960s brought two promising domestic computer developments for the country. 

Between 1966 and 1968, the Central Physics Research Institute, KFKI,
2
 cloned the popular DEC PDP-8 small 

computer under the name TPA 1001.
3
 As it was compatible with the PDP-8, its developers became members of the 

DEC User Society (DECUS) in 1969, gaining access to most of the software that was already available. The TPA 

1001 was in standardized production from 1968, first with transistors, then with integrated circuits. It was a 

successful minicomputer by Eastern European standards, as around 600 of them were sold in Hungary and 

Comecon. Later members of the TPA family were in production until 1990 [19]. 

Around the same time, a small to mid-sized computer family (with four model sizes) was developed at the 

Factory for Electronic Measuring Instruments, EMG. This independent and original design, the EMG 830, was also 

introduced in 1968 and about 15 of them were manufactured during the next two years. While the TPA machines 

were manufactured to satisfy the needs of the scientific community, the EMG 830 was created primarily for business 

applications ([11], [12] and [14]). 

III.  THE NEW ECONOMIC MECHANISM
4
 

In 1968, Hungary introduced economic reforms. These had a long-lasting impact on the way enterprises 

operated, and consequently deeply impacted the computing field as well. The so-called New Economic Mechanism 

introduced a mixed economic system, where planning was retained only at the macro-economic level, while 

enterprises enjoyed freedom on the micro-economic level. That is, annual and five-year plans were prepared for the 

national economy as a whole, but these were not broken down to targets on the level of the enterprises anymore. 

This meant that enterprises had freedom in deciding what to produce in what quantities. The government influenced 

                                                           
1 This paper was carried out as part of the ANR/DFG project (ANR-17-FRAL-0003-01) ñFFIUM: Formalism, Formalization, 

Intuition and Understanding in Mathematics: From Informal Practice to Formal Systems and Back Againò 

(Nancy/Paris/Munich). 
2 Kºzponti Fizikai Kutat·int®zet. 
3 T§rolt Program¼ Analiz§tor. 
4 Đj Gazdas§gi Mechanizmus. 
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their decisions only in forms of incentives, such as taxation, credits, non-repayable grants, etc. There was also larger 

freedom in pricing: the government set only price-ranges for products, and within that range, enterprises could set 

their own, market-driven prices. In addition, the largest enterprises were encouraged to export their products as well, 

and partially finance themselves from foreign markets. However, state ownership remained unchanged. Not only did 

the enterprises remain state owned, but their leaders remained state officials, still being appointed or dismissed by 

the government ([1], [3], [4], [15] and [27]). 

These new economic policies impacted the computer industry in two important ways. In general, the impact 

they had on the country's economy was to foster computerization. Since enterprises now had more freedom in their 

production and were not just mechanically fulfilling central plans handed to them, they became interested in 

optimization. This new focus on optimization led to an increased interest in the use of computers for business data 

processing. The other impact of these policies was that enterprises now had to raise at least part of their own budget. 

In the case of the computer industry it meant that manufacturers advertised more aggressively and offered more 

well-rounded services, while ñsoftware-housesò actively sought possible users. 

IV.  LOOKING FOR A LICENSE 

In the second half of the 1960s, the leaders of the National Committee of Technological Development, 

OMFB,
5
 chairman Ćrp§d Kiss and vice chairman J§nos Sebesty®n, were aware that Hungary had to decrease its 

deficit in computer technologies and appropriately computerize the country. However, it was clear that it could not 

do it on its own, despite the promising domestic projects at KFKI and EMG. To remedy the situation, OMFB 

decided to acquire a Western European computer license. The sole promising interaction took place with France, 

who saw this as an opportunity to promote its newly established government program, Plan Calcul, internationally. 

Starting in early 1968, meetings began between the government organizations, D®l®gu®  ̈l'Informatique and OMFB, 

and the manufacturing companies, the newly established French ñnational championò CII
6
 and EMG ([23], [28]). 

The license in question was that of CII's 10010 computer, which was a downsized version of SDSô
7 Sigma 

2, and all of its future versions. The upgraded computer, the Mitra 15, was CII's own genuine design. It was modeled 

after DEC's minicomputers and was, consequently, not compatible with the 10010 [21]. 

The impact of the New Economic Mechanism is already apparent in the reports about the license 

negotiations that EMG sent to OMFB. These reports consider the remunerativeness and time efficiency of the 

different options based on the estimated domestic market needs, instead of merely trying to fulfill a state-planned, 

preset requirement [13]. 

V. HUNGARYôS ENGAGEMENT WITH RYAD  

In January of 1968, Kosygin, the Chairman of the Council of Ministers of the Soviet Union, reached out to 

the governments of Bulgaria, Czechoslovakia, the GDR, Hungary, Poland and Romania to invite them to join the 

Unified System of computers, the development of an upward compatible family of computers. The invitation was 

eventually accepted by all countries but Romania. 

Participation in the joint effort appeared beneficial for the satellite countries for multiple reasons. It 

promised a whole family of computers that they would not be able to develop on their own, while creating a stable 

national industry with an easy access to the entire Eastern European market. In addition, in many of these countries, 

it guaranteed for the first time the steady backing of computing industries by the highest level of government, both 

politically and financially. 

During the second half of 1968, the Soviet leadership of Ryad decided to use the IBM S/360 as the 

ñprototypeò of the project, i.e. to reverse engineer the most successful computer on the international market ([18], 

[20] and [26]). All satellite countries, with the exception of the GDR,
8
 opposed this decision without any affect. 

                                                           
5 Orsz§gos MŤszaki Fejleszt®si Bizotts§g. 
6 Compagnie Internationale pour l'Informatique. 
7 Scientific Data Systems. 
8 As the GDR had access to a couple of IBM 360/30s and 40s through West Germany [6] and already began examining them, it 
alone supported reverse engineering them. 
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They feared that engaging in an essentially reverse engineering project would lead to the demise of their national 

computer industries and suppress domestic computer developments, innovation and research.
9
 

In this complex situation the goal of the Hungarian political and professional leadership was twofold. On 

the one hand, purchasing the French license was considered of utmost importance, as it was part of a deliberate 

effort to restart technology and knowledge transfer from Western European countries through legal channels. On the 

other hand, they wanted to use the participation in Ryad to benefit the Hungarian computer industry. Thus, during 

the Ryad negotiations, Hungary offered to contribute a small computer to the project that was smaller than the 

smallest member of the IBM S/360 family, with the goal of basing such a computer on the CII license, which was 

not IBM compatible. Hungary closed the negotiations with CII and bought the 10010 license only once it was able 

to push this proposal through the Ryad decisionmakers. 

A. New Hungarian Ryad Institutions 

To participate in as large an international undertaking as Ryad, Hungary had to create several new 

institutions. The international bureaucracy had to be handled; the domestic effort had to be organized.  

Hungary first created its own, domestic bureaucracy that was also connected with the general Ryad 

bureaucracy. The main international governing body for the Ryad was the so-called Intergovernmental Commission 

on Computing Machinery, ICCM. The main political institution Hungary created was the Interdepartmental 

Commission on Computing Machinery, SZTB.
10

 It enjoyed large freedom, as it was not subsumed by any of the 

ministries. It was the first time the computing industry and computing professionals had direct political 

representation on the highest levels. As part of the Ryad project, SZTB delegated the Hungarian member of the 

Council of Chief Designers and managed the Hungarian participating institutions and factories on the political level. 

Once it was created, its responsibilities were not restricted merely to managing Ryad-related issues, but to promote 

computing in general. Soon SZTB established the Central Development Program for Computing, SZKFP,
11

 the first 

country-wide plan addressing every facet of computing. 

The most important professional organization of the Hungarian Ryad participation was the Institute for the 

Coordination of Computing Technology, SZKI,
12

 founded at the end of 1968. Zsolt N§ray, the former head of the 

TPA program at KFKI, was appointed as its director. Thus, it was ensured that one of the few people who were 

already experienced in overseeing a computer development project was in charge from the beginning. N§ray, as the 

head of SZKI, represented Hungary in the Council of Chief Designers on the international level. The primary goal of 

the institute was, of course, to coordinate hardware and software development and the manufacturing of the 

Hungarian Ryad computer. SZKI was also responsible for the documentation and the approval of the machine and 

its software. 

However, in spite of its name, the activities of SZKI went beyond coordinating the development of the 

Hungarian Ryad computer. It also attended to independent, non-Ryad related research and development tasks as 

well. But this opportunity came with an obligation: SZKI became responsible for raising a portion of its own budget. 

This prompted SZKI to actively promote computerization and to seek out possible users in Hungary as early as 

1969. 

SZKI also managed to engage with Western computer companies through its existing Ryad duties. This 

was due to the strategic maneuvering of the SZTB politicians. In order to facilitate real knowledge transfer beyond 

mere technology transfer from the licenses and other engagement with Western companies, SZTB requested from 

these companies that a portion of the price be paid by Hungary in services. This meant, for example, the 

participation in the software development of CII's Mitra 15 as part of the payment for its license. This strategy was 

especially viable in the field of computer technologies, where Western European companies were willing to ñbuy 

market sharesò in Eastern Europe to counteract the global dominance of IBM. SZTB managed to secure that 40% of 

the CII license could be paid in research and development services. This led to a strong cooperation between CII and 

                                                           
9 Many leading Soviet computer experts and pioneers expressed similar worries concerning their domestic field. 
10 Sz§m²t§stechnikai T§rcakºzi Bizotts§g. 
11 Sz§m²t§stechnikai Kºzponti Fejleszt®si Program. 
12 Sz§m²t§stechnikai Koordin§ci·s Int®zet. 
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SZKI employees. For example, when CII's Mitra 15 was introduced to the public at the 1971 SICOB
13

 trade show in 

Paris, SZKI employees participated in the installation of the computer on site. 

Besides SZTB's insistence, the New Economic Mechanism also fostered this kind of engagement with 

Western companies, for it allowed and encouraged large enterprises to finance themselves and their growth partially 

through international export. As a consequence, the cooperation with CII was only the first of many with Western 

companies. 

As SZKI's Ryad-related tasks became more and more routine over time, it devoted increasing amounts of 

its capacities to domestic and Western European commissions that were independent of Ryad. This led to a 

ñwesternizedò work culture at the Institute with additional benefits of higher wages and the potential for regular 

international travel for its employees. By the 1980s, SZKI functioned more as a software house with additional 

research and development projects than an institution with the main focus to coordinate the actions of the Hungarian 

computer industry ([17], [22] and [23]). 

As the rapid growth of the computer industry, along with the number of computer installations, was 

expected as a result of Ryad, the country needed scores of programmers and operators in a short period of time. To 

quickly remedy this increased need for computer experts, a new Computer Education Centre, SZĆMOK,
14

 was 

created as part of the Hungarian Ryad effort already by the end of 1969. 

In accord with the aforementioned intention of Hungary to engage legally with Western companies, 

SZĆMOK bought an educational license from the Control Data Corporation, CDC. This meant that it was allowed 

to use the CDC's educational materials for 6 years and received its updates. As the New Economic Mechanism 

encouraged international expansion of large enterprises through export, in 1972 SZĆMOK applied to the United 

Nationsô Development Programme, UNDP, and won a contract for computer technology education in developing 

countries and Hungary. Subsequently, in 1973-1978 SZĆMOK received 2.2 Million USD from UNDP, which 

played a pivotal role in its development. During this period annually around 7000 people attended the trainings 

offered by SZĆMOK in Hungarian, English, German and Russian. It also published, sold, and distributed its own 

textbooks, about 12-14 titles and 45,000 copies annually. Once the first generation of Ryad computers was available, 

SZĆMOK educated Hungarian computer specialists about the imported Ryad computers, and offered trainings on 

the Hungarian Ryad computer both in Hungary and abroad ([10], [8] and [25]). 

In 1973, around the time most of the first generation Ryad computers were nearing regular production, the 

NOTO-OSZV was founded. Every country participating in Ryad had a ñNOTOò institution, the Russian acronym 

loosely translating into National Organization of Technical Service. The Hungarian subsidiary was OSZV,
15

 which 

stood for National Enterprise for Computer Technologies. These organizations had the most important job in 

spreading the Ryad computer technologies in their respective countries. OSZV was responsible for importing Ryad 

computers through the foreign trade office and installing them. The service provided by OSZV was comprehensive. 

It designed and built computer centres, maintained the import machines and supplied them with software, all under 

warranty. It also organized training courses about the Ryad machines and a software club for it users. In addition, it 

acquired Western software and adapted it, and even distributed certain IBM software through IBM Hungary.
16

 

Again, the software acquisitions were legal purchases or license based ([24], [31] and [32]). 

B. Manufacturing the Hungarian Ryad Computer 

Although the CII license was purchased for EMG, in December of 1970 it was transferred to VIDEOTON. 

This came as a surprise to most participants of the computer industry, because even though VIDEOTON was the 

largest electronic manufacturer in the country, it had absolutely no experience with computer technologies. As a 

consequence, EMG's computer development program shrank and was terminated after a few years ([23], [30] and 

[14]). 

                                                           
13 Salon des industries et du commerce de bureau. 
14 Sz§m²t§stechnikai Oktat· Kºzpont. 
15 Orsz§gos Sz§m²t·g®ptechnikai V§llalat. 
16 IBM had a subsidiary in Hungary since the 1930s to sell its calculating machines. IBM Hungary stayed in operation even after 
the Second World War with a small number of representatives. 
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As VIDEOTON was not prepared for manufacturing computers, the production and distribution of the 

Hungarian Ryad computer was delayed. VIDEOTON founded its Factory of Computer Technologies
17

 only in 1971. 

Due to its lack of experience and prestige in computing technologies, VIDEOTON had trouble recruiting an 

experienced workforce, and had to hire almost entire electrical engineering and programmer cohorts that had just 

obtained their degrees at the University of Technology in Budapest [2]. 

During 1971, VIDEOTON manufactured around 100 computers based on the CII 10010 license under the 

code VT-1010B. However, Hungary's contribution to the first generation of Ryad computers was VIDEOTON's 

computer based on the Mitra 15, under the code names EC-1010, VT-1010, or more colloquially referred to as R10. 

It was adapted to Ryad standards by VIDEOTON and SZKI. Due to VIDEOTON's lack of experience, the operating 

system
18

of the computer was adapted entirely by INFELOR (the first Hungarian ñsoftware houseò) and KFKI. 

It was introduced to the public in 1972 at the Budapest International Fair,
19

 and was distributed by late 1973 

[23]. Altogether almost 500 of them were sold in the Comecon countries. Although the shift to VIDEOTON caused 

a delay in the delivery of the R10, it was still among the earliest Ryad machines. 

In addition to manufacturing computers, VIDEOTON became involved with two kinds of peripherals: 

printers and graphical display terminals. As VIDEOTON was a known television manufacturer in the region, its 

entry into display peripherals came as no surprise. With the peripherals, the company followed a similar route as 

with the computer. Its goal was to purchase Western licenses legally, thus maintaining Hungary's tentative 

rapprochement to the West, while being able to market its peripherals as high quality licensed products in Eastern 

Europe. VIDEOTON's early line printers were based on Dataproducts licenses. In the end, VIDEOTON had to 

develop its own CRT graphical display terminal, as its license negotiations with Siemens did not reach an 

agreement. Its display, VT 340 (EC-7168), was an especially successful product, sold all around Eastern Europe. 

Despite not having any experience with computing technologies, VIDEOTON quickly became successful 

in this field as well, and grew to be the second largest computer company in the satellite countries, with only the 

East German Robotron being larger at the time. This quick expansion was due to VIDEOTON's experience with 

international distribution and marketing of its televisions and other household electronics. VIDEOTON's market 

strategy was to emphasize the Western origin of its products and downplay their Ryad involvement, in order to price 

them more highly than the usual Comecon products. With the success of VIDEOTON, Hungary became a net 

exporter within Ryad. 

                                                           
17 Sz§m²t§stechnikai Gy§r. 
18 VIDOS, standing for VIDEOTON Operating System.  
19 Budapesti Nemzetkºzi V§s§r, Hungexpo. 

 
 
 
 
 
 
 
 
 
 
 
The Hungarian Ryad computer, the VIDEOTON R10 (EC-1010) with its 

VT 340 (EC-7168) graphical display terminals 



SoRuCom 2020 32 
 

 

VI.  CONCLUSION 

This case study showed the swift expansion and development the Hungarian computing industry went 

through in only a few years at the turn of the 1960s and 1970s. The opportunity for such growth in the field of 

computing was due to the country's involvement with the joint Ryad effort that guaranteed unprecedented political 

and financial support for the sector and a large international (Comecon) market. The institutions founded to 

accommodate the project covered all aspects of computing, from hardware and software development to education, 

export and import, and customer service. As the scope and service of these institutions and programs went beyond 

the framework of Ryad, they impacted and accelerated the computerization of the country in general. 

At the same time, Hungary fulfilled many of its Ryad obligations through legally obtained Western 

licenses. Seeking out Western licenses (not just in the field of computing) was part of a national strategy to re-start 

technology and knowledge transfer from the West. This trend was also fostered by the New Economic Mechanism 

that encouraged large enterprises, like VIDEOTON, to finance themselves and their growth through export 

activities. Despite the fact that this strategy was independent and even prior to the country's involvement with the 

Ryad efforts, most likely it would have been infeasible without the political and financial support that became 

available due to Ryad. 

The Ryad project is understudied in the scholarly literature, which is most likely due to its being seen in a 

negative light. Be that as it may, this case study shows that Ryad strongly impacted Hungary's computing field and 

computerization in general. Most likely it was similarly impactful in the other satellite countries, and in the Soviet 

Union as well. Thus, in order to understand the history of computing of the Eastern Bloc, a more systematic 

examination of the joint Ryad project seems necessary. 
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Abstract ï A nutshell history of modern computer comes with the tag of an ñAmerican machineò. A 

progress line stretching from the ENIAC to the internet offers a coherent narrative arc which culminates 

with the FAAMG and its $4 trillion capitalization. This story of triumphs, however, generates its own counter 

narratives, such as Kai-Fu Leeôs AI Superpowers: China, Silicon Valley, and the New World Order (2018), and 

relies on the plot of a ñnewò Cold War. In this light, I take the notion of confrontation as a lens to consider 

the relevance and the limits of the Cold War history of computing and to argue for an inclusive 

historiography. My reflection concerns the ideological dimension of computing during the second half of the 

twentieth century as well as the literature structured, explicitly or implicitly, by the narrative of Cold War 

confrontation. I will first engage with several foundational texts in the field: Computer: A History of the 

Information Machine (1996), The Closed World: Computers & the Politics of Discourse in Cold War 

America (1996), and The Government Machine: A Revolutionary History of the Computer (2003). I will next 

discuss a series of challenges, destabilizing and complicating these master narratives, raised in recent 

historiography and in my own work on Soviet programming and cybernetics. In particular, I will focus on the 

following dichotomies: confrontation as analytical vs. actor category; mechanisms of circulation versus 

effective and metaphorical barriers symbolized by the Iron Curtain; and the duality of hardware and 

software histories. 

 



SoRuCom 2020 36 
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Abstract ï In this talk I will present details of an affair that dates back to 1951 (almost 70 years 

ago!), to early days of the research in the theory of algorithms and mathematical logic in USSR. In fact, this 

story relates to early days of Computer Science in the country, when the very words ñComputer Scienceò 

were not in use yet. Moreover, in those days cybernetics was labeled a ñpseudo-scienceò, and mathematical 

logic ï a ñbourgeois idealistic distortionò. 

During 1951, this story has been developing in Penza, and it involved my father, the late Prof. Boris 

Avraamovich Trakhtenbrot (B.T.). He then was a Docent (Associate Professor) in Penza Pedagogical 

Institute, where he started to work shortly after finishing and defending his PhD thesis conducted under 

supervision of the outstanding Soviet mathematician Peter Sergeevich Novikov. In addition, B.T. was 

involved also in cooperation with Bashir Iskanderovich Rameev (designer of ñUralò computers) in the 

Research Institute of Mathematical Machines (ʇʝʥʟʝʥʩʢʠʡ ʅʀʀ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʘʰʠʥ). 

In a seminar in Pedagogical Institute, B.T. delivered a talk on mathematical logic to his fellow 

colleagues, entitled ñThe method of symbolic calculi in mathematicsò and dealt with formalization of the 

algorithm concept. This was a start of the ñIdealism Affairò ï following this, B.T. was accused of being a 

ñCarnap-type idealistò. Note that this was the last stage of the Stalin era, with persecution of ñidealistsò, and 

not only them. This made the situation very dangerous for B.T. 

Fortunately, during the work on his PhD thesis (in Kiev), was often on long-term scientific visits in 

Moscow, where he actively participated in research seminar ñMathematical Logic and Philosophical 

Problems of Mathematicsò led by P.S.Novikov, S.A.Yanovskay. These and other outstanding mathematicians 

(A.A.Lyapunov, A.N.Kolmogorov) were involved in B.T. defense against the absurd accusations.  They 

provided letters of expertise that supported B.T.ôs research, and also promoted his publications on relevant 

topics in ñDoclady of ANò and in ñUspekhi Matematicheskih Naukò. Later, one of the outputs of these 

developments was publication of a popular book by B.T. called ñAlgoritmy I Machinnoe Reshenie Zadachò ï 

one of the first books on the theory of algorithms that was translated to many languages around the world. 

In the talk Iôll present the details of the affair, as well as the related documents, including letters by 

the mentioned prominent mathematicians.  
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Abstract ï The article describes the history of computer technology development at the Saint 

Petersburg Institute for Informatics and automation of the Russian Academy of Sciences (SPIIRAN) along 

with some aspects of the institution's history. The experience of the organization in the use of computer 

technology in scientific research is systematized. An overview of the main collections of computer equipment 

exhibits in the SPIIRANôs history Museum is given. The exhibition reflects certain stages of the formation 

and development of computer technology in the country, the emergence and development of computer science 

as a fundamental science. 

Key words ï computer technology, electronic computers, computer science, mathematical and 

computer software, computer networks. 

INTRODUCTION 

The Museum of History of the St. Petersburg Institute for Informatics and Automation of the Russian 

Academy of Sciences continues the traditions lay down in the mid-nineteenth century on the creation of museums of 

scientific and educational organizations. Their main task is an in-depth study of scientific and educational material 

on specific natural and man-made objects, popularization of the achievements of science and technology, 

communication of generations through the transfer of knowledge and experience of researchers and developers. 

Such, for example, were the museums of Ethnography, Anthropology, the Russian language and literature, Botanical 

and others in the system of the Russian Imperial Academy of Sciences, Gorny, Zheleznodorozhny, Maritime, 

Communications and other museums at universities, the Artillery Museum. 

Computing and telecommunications technology in less than a hundred years of its development has made a 

tremendous leap forward. But perhaps that is why many priceless rarities, unfortunately, have already been lost 

forever. It should be noted that hardware and software are developing together with each other, and therefore 

computer software is also an object of historical research. 

That is why when creating the Museum of the History of the St. Petersburg Institute for Informatics and 

Automation of the Russian Academy of Sciences, it was decided not to be limited only by the history of the 

institution, but, due to the specifics of the tasks solved by the institute, interconnected with computer technology and 

telecommunications, to form a public scientific multifaceted museum of great sociocultural importance which is 

determined by the solution of the following tasks: 

- improving the general educational, cultural level and computer literacy of the population, 

- stimulation of interest in the practical widespread use of computer and telecommunications 

facilities, 

- preservation of the historical and cultural heritage of society associated with the creation and 

development of means of working with information resources, 

- preservation of objects of computer and telecommunication equipment, 

- preservation of computer and telecommunication equipment software objects, 

- replenishment and restoration of equipment samples, storage of information about lost objects ï 

computing and telecommunication systems of various models, related devices. 

- excursion services for various groups of the population, familiarization with technical samples, 

with the basics of computer science, technical cybernetics, conducting visual classes with students 

on computer science, the basics of computational mathematics, etc. for career guidance. 

Due to the presence of a sufficient number of unique samples of computer technology, peripherals, other 

exhibits, interactive information systems freely located on the exposition space, the SPIIRAS History Museum is 

able to solve the tasks and make its own contribution to the socio-cultural development of not only the city, but also 

Russia. 
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THE HISTORY OF THE DEVELOPMENT OF COMPUTER TECHNOLOGY IN LENINGRAD (ST. PETERSBURG) 

The history of the St. Petersburg Institute for Informatics and Automation (SPIIRAS) of the Russian 

Academy of Sciences began on October 7, 1974, when the Department of Computing Engineering of the Leningrad 

Physical-Technical Institute named after A.F. Ioffe under the direction of Doctor of Technical Sciences Professor 

V.M. Ponomaryov. Note that by 1974 in Leningrad there was an acute shortage of computing power, primarily for 

academic institutions. The resource of the Leningrad branch of CEMI of the USSR Academy of Sciences, which 

was trying to assume the role of a computer center for collective use, was clearly not enough. 

Quite quickly, the Department of Computing Engineering was reorganized into the Leningrad Computing 

Center (LCC) of the USSR Academy of Sciences. The LCC team was tasked with creating a computing system for 

collective use and then, on its basis, developing a system for automating scientific research. Note that not everyone 

had the task of commissioning powerful computers. For example, one of the institutes of the USSR Academy of 

Sciences, having received a scarce and expensive BESM 6, failed to launch it. 

The LCC of the USSR Academy of Sciences successfully coped with the task. In 1975, such computers as 

MIR 2, M 6000, the first computer from the BESM 6 series were commissioned. The next year, the second BESM 6, 

which were immediately combined into a single computer complex, which made it possible to satisfy the needs for a 

while Leningrad institution of the USSR Academy of Sciences. At the same time, the corresponding operating 

systems, software, a set of compilers for programming languages (Assembler, Algol, Fortran, PL 1, SIMULA, APL, 

GPSS, etc.), standard program libraries, DBMS, and programming automation tools were introduced. In a short 

time, almost all software and mathematical components were installed and put into operation. 

The next step in expanding computing resources and introducing new services was the installation in 1978 

of the CYBER-172-6 computing system from Control Data Corporation. It was distinguished by a rational and 

balanced architecture, a wide variety of high-quality peripheral equipment, advanced mathematical support, and the 

availability of a database management system DMS-170. The system was based on a central processor, 10 

peripheral processors, and a separate network processor. Architectural features allowed to increase system 

performance, since the central processor was engaged only in solving user problems. The first experiments on 

creating computer networks and connecting the resources of European computer centers were carried out in 1978 

with Hungary (IIVTA) and Finland (Technical Research Center of Finland). 

A further step in the development of the collective use system was the installation in the 80s of the ES 

1052, ES 1060 computers (combined into a single multi-machine complex), as well as SM. This allowed to increase 

the number of users and expand the terminal network. Remote terminals in more than 50 geographically dispersed 

institutions were connected by telephone wires. The computers of the SM series were used as network computers, 

which were also used to automate experiments at academic institutes, as well as to control production systems. 

Unlike the CYBER system, in which the circuit switching method was used to provide network 

telecommunications, domestic computers were combined on the basis of the packet switching method. 

This approach was implemented in the ACADEMNET project in 1985. The center, reorganized into the 

Leningrad Scientific and Research Computing Center of the Academy of Sciences of the USSR (LNIVC), 

completely took upon itself the fulfillment of applications from academic institutions for the implementation of 

computational work. 

The number of users has steadily increased. If in 1982 55 organizations used the network services, then 

three years later, in 1985, their number increased to 82. 

The list of user organizations, in addition to academic ones, includes leading universities of the city 

(Leningrad State University, Leningrad Polytechnic Institute, Leningrad Electrotechnical Institute, Leningrad 

Mechanical Institute, Forestry Academy, Leningrad Technological Institute, etc.), industry research and scientific-

production organizations (Home Geophysical Observatory, Leningrad Optical and Mechanical Association, NPO 

Plastpolymer, NTO Central boiler turbine and others.). The economic efficiency of the LNIVC network already in 

1982 exceeded 4.0 rubles per ruble of costs, which significantly exceeded the average economic efficiency of 

scientific research, which amounted to about 2.5 rubles per ruble of costs in the same year. 

Using the indicated computer technology, appropriate mathematical and software, important scientific 

problems of plasma physics, gas dynamics, and solid state dynamics were solved, quantum-mechanical calculations 

of electronic structures of molecules, spectra and structures of polymer systems were carried out, ephemeris 

calculations, studies of planetary geophysical hydrodynamics, theory were carried out climate, mathematical 

modeling of photocenoses was carried out, productivity forecast in ecosystems, modeling of the Man-Bio system 

sphere, the creation of regional models of rational use of resources, etc. 

In the 1990s, the Institute retained its accumulated experience and ensured a consistent transition to modern 

information technologies. 

It should be noted that the collective use of information and computing resources in the modern world has 

transformed, for example, in the concept of Data centers representing cloud services, the concepts of virtual 

machines. 

Further development of telecommunication technologies will undoubtedly lead to a rethinking of past 

experience and to the construction of fundamentally new telecommunication networks. 
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COMPUTING AT THE SPII RAS MUSEUM OF HISTORY 

For a relatively short historical period SPIIRAS has preserved many unique examples of computer 

technology, primarily electronic computers of different generations, which currently form the basis of the SPIIRAS 

Museum of History. 

Exhibits can be divided into the following groups: 

1. Large-sized samples of computer technology. 

These include, first of all, the CYBER 172 computer complex (see Fig. 1), which reflects the period of 

development of computer technology, "when the machines were large." It is built on low and medium integration 

integrated circuits. Input/Output devices are magnetic disk drives, magnetic tapes, remote terminals, printers, punch 

card devices of input/output information. The complex had high productivity at that time up to 1 million operations 

per second. The block-modular principle of building the complex made it possible to quickly change its composition 

depending on the tasks to be solved and provided quick diagnostics and troubleshooting. 

The software consisted of a balanced NOS network operating system, Fortran, Algol, APL, Lisp, Simula 

programming language compilers, a set of scientific program libraries, a database management system that made it 

possible to solve a wide range of scientific and engineering problems. 

At this complex, in particular, in 1982, calculations were carried out on the impact of the Leningrad flood 

protection system proposed for construction on the ecological state of the eastern part of the Gulf of Finland. 

After the introduction of an embargo on the supply of computer hardware and software to the USSR in the 

USA, Control Data Corporation stopped the sale of spare parts stipulated by the contract. High qualification of 

LNIVC engineers allowed coping with all the difficulties. Failed blocks were replaced by their equivalents using 

domestic element base. It is interesting to note that the improvements made it possible to simultaneously increase 

the system performance. 

 

 
Figure 1. Cyber-172 computer 

The CYBER 172 is represented at the museum by the following devices: 1) a central processor unit, 2) an 

operator console with a graphic display, 3) a magnetic disk drive unit, 4) a magnetic tape drive unit, 5) a remote 

terminal. 

Among the other large computers of the museum exposition, we note such complexes as BESM 6 and ES 

series machines that are quite popular in the corresponding era (Fig. 2,3). 

Their practical application for solving scientific problems at the LNIVC RAS was considered in the 

previous section. And therefore, their fragments are preserved in the SPIIRAS Museum of History. 
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Figure 2. ES-1052 computer 

 
Figure 3. BESM-6 computer 

2. Server computers. 

In addition to large machines, a certain ecological niche was occupied by the so-called server computers. 

These machines fully provide their resources to users of other machines through the network, although in some 

cases the user is allowed to work on the console of such a machine. Their distinguishing feature is the availability of 

resources that significantly exceed the capabilities of conventional personal computers. 

Of this class of machines, the museum presents the Corollary computer. 

3. Information input-output devices. 

The museum has a fairly rich collection of input-output devices. These include mechanical and electronic 

printing machines, teletypes, dot-matrix, ink-jet and laser printers, plotters, light pens, mouse-type manipulators, 

devices for working with punch cards and punch tape, devices for storing information on magnetic disks and 

magnetic tape. 

4. Personal computers. 

The museum stores personal computers of different years of production, which clearly demonstrate the 

progressive development of technology over the past thirty years. Among them, the first mass and affordable 

personal computer IBM PC XT, as well as its counterpart "Pravets 16". 

5. Specialized computers. 

The class of specialized machines is represented by graphic stations of such well-known companies as 

Control Data Corporation (Silicon Graphics), Sun Microsystems (Sparc), Apple (Macintosh). 

Game consoles also present in the exposition belong to the same class. 

6. Communication and telecommunications. 

As the number of computers increased, to improve the quality characteristics, tools appeared for building 

local area networks, linking computers with user terminals. 

The museumôs collection includes terminals, synchronous and asynchronous modems with different data 

rates, network devices (boards, switches), teleprocessors for building a backbone network, and satellite 

communications equipment. 

7. Tools for performing calculations. 

Of a sufficiently large variety of such tools, the museum stores office accounts, an arithmometer, slide 

rules, simple and programmable calculators. 

8. Devices for monitoring and adjusting computer equipment. 

From this group of devices, the museum presents testers, voltmeters, ammeters, oscilloscopes, frequency 

meters, standard and special signal generators. 

9. Element base for building computing and telecommunication equipment. 

The exposition reflects the historically established way of building computer technology using relays, 

electronic tubes, transistors, integrated circuits of various degrees of integration. There are also presented nodes and 

printed circuit boards of electronic devices of computer technology, for using the corresponding element base. 

10. Auxiliary electronic equipment and devices. 
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This group includes household televisions and tape recorders (as a means of displaying and fixing 

information) for home-made and specialized computers, a fire extinguishing installation, a climate control 

installation, a punch for punched tapes, uninterruptible power supplies, a microfiche reader, and a magnetic tape 

cleaner. 

11. Software and algorithmic software. 

This includes installation packages for operating systems, device drivers, major programming languages, 

and various application programs. The packages are accompanied by their descriptions and instructions for use on 

paper. 

Thus, the exposition of the SPIIRAS History Museum covers from a different angle a fairly wide group of 

computing and telecommunication devices with appropriate software, which allows a relatively complete picture of 

the development directions of this type of equipment and technologies. 

WAYS OF FURTHER DEVELOPMENT OF THE MUSEUM 

The development of the Museum is planned in the following areas: 1) replenishment and structuring of the 

collection, 2) the use of robotic tools for excursions, 3) the formation of interactive space for expositions, 

excursions, career guidance for schoolchildren, 4) analysis of the processes of structuring the history of computer 

technology. 

The formation of an interactive space for the exposition, excursions and career guidance of schoolchildren 

involves the formation of collection description metadata, the user interface, the museum search system, the 

development of a system for displaying audio, video and text information, the collection, integration and analysis of 

exhibit data, the creation of multimedia collections of excursion material and etc. 

CONCLUSION 

The exposition of computer technology at the SPIIRAS History Museum, as an object of the sociocultural 

heritage of mankind, plays an important role in understanding the place of computer technology in the life of 

modern society and in assessing the direction of its development. The role of the monuments of material culture (in 

its broadest sense, including computer facilities) is that against their background, a person is highlighted more 

clearly, as a thinking, creating, creative being. Their study allows the younger generation to link together the system 

of acquired knowledge, consolidate them, find their place in life, and the specialist to comprehend the process of 

development of science and technology, to highlight its promising areas. 

Based on the foregoing, a natural logical conclusion follows: the SPIIRAS History Museum will not stop at 

the achieved level, it should continuously develop further in order to more fully meet the needs of society. 
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ʆʊ ʕʂʉʇɽʈʀʄɽʅʊʆɺ ʂ ʋʅʀʌʀʂɸʎʀʀ: ʂɸʂ ʇɽʈɽʍʆɼ ʅɸ ɸʈʍʀʊɽʂʊʋʈʋ ɽʉ ʇʆɺʃʀʗʃ ʅɸ 

ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʋʖ ʂʋʃʔʊʋʈʋ ʉʆɺɽʊʉʂʆʁ ʂʆʄʇʔʖʊɽʈʅʆʁ ʆʊʈɸʉʃʀ 

ʈʦʤʘʥ ʅʠʢʦʣʘʝʚʠʯ ɸʙʨʘʤʦʚ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çɺʳʩʰʘʷ ʰʢʦʣʘ ʵʢʦʥʦʤʠʢʠè (ʅʀʋ ɺʐʕ), ʌʅʀʉʎ ʈɸʅ 

socioportal@yandex.ru 

ɸʥʥʦʪʘʮʠʷ ï ʊʝʢʩʪ ʧʦʩʚʷʱʝʥ ʥʝʢʦʪʦʨʳʤ ʘʩʧʝʢʪʘʤ ʵʚʦʣʶʮʠʠ ʩʝʤʝʡʩʪʚʘ ʤʘʰʠʥ çʋʨʘʣè ʚ 

ʇʝʥʟʝ, ʘ ʪʘʢʞʝ ʦ ʚʦʩʧʨʠʷʪʠʠ ʩʦʦʙʱʝʩʪʚʦʤ ʩʦʚʝʪʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʝ ʨʝʰʝʥʠʷ ʦ ʧʝʨʝʭʦʜʝ ʥʘ ʫʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ɽʉ ʠ ʢʦʣʣʠʟʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ɽʉ. ɺʦ-

ʧʝʨʚʳʭ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ çʢʦʧʠʨʦʚʘʥʠʶè ʘʨʭʠʪʝʢʪʫʨʳ IBM  ʩʦ ʩʪʦʨʦʥʳ ʨʷʜʘ ʠʟʚʝʩʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʧʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ ʠ ʚʦʩʧʨʠʷʪʠʝ ʨʝʰʝʥʠʷ ʧʦ ʵʪʦʤʫ ʧʝʨʝʭʦʜʫ ʢʘʢ ʥʘʩʪʫʧʣʝʥʠʝ ʥʘ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʪʚʦʨʯʝʩʪʚʘ. ɺʦ-ʚʪʦʨʳʭ, ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʚʝʪʩʢʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʦʪʨʘʩʣʠ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʧʝʨʝʭʦʜʘ ʥʘ ɽʉ ʥʘ ʧʨʠʤʝʨʝ ʠʩʪʦʨʠʠ ʕɺʄ ʩʝʤʝʡʩʪʚʘ çʋʨʘʣè.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ɽʉ, ʋʨʘʣ, ʈʘʤʝʝʚ, IBM .   

ʉʦʛʣʘʩʥʦ ʦʜʥʦʤʫ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ, ʚʘʞʥʦʡ ʧʨʠʯʠʥʦʡ ʩʪʘʛʥʘʮʠʠ ʩʦʚʝʪʩʢʦʡ 

ʵʢʦʥʦʤʠʢʠ ʚ 1970-80-ʝ ʛʛ., ʩʪʘʣʘ ʧʦʪʝʨʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ʇʦʢʘ ʉʐɸ ʠ ʜʨʫʛʠʝ ʟʘʧʘʜʥʳʝ ʩʪʨʘʥʳ ʚʩʪʫʧʘʣʠ ʚ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʫʶ ʵʧʦʭʫ, 

ʦʧʠʨʘʷʩʴ ʥʘ ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʦʪʨʘʩʣʠ, ʉʉʉʈ ʚʳʙʨʘʣ ʩʪʨʘʪʝʛʠʶ ʜʦʛʦʥʷʶʱʝʛʦ ʨʘʟʚʠʪʠʷ, 

ʧʨʝʜʦʧʨʝʜʝʣʠʚʰʫʶ ʨʦʢʦʚʦʝ ʦʪʩʪʘʚʘʥʠʝ ʩʪʨʘʥʳ ʚ ʦʙʣʘʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʕʪʦ ʦʙʲʷʩʥʝʥʠʝ ʦʙʳʯʥʦ 

ʩʣʫʞʠʪ ʧʨʠʤʝʨʦʤ ʥʝʠʥʦʚʘʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʩʦʚʝʪʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʦʣʠʪʠʢʠ. 

ʇʦʩʣʝʚʦʝʥʥʘʷ ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʩʦʚʝʪʩʢʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʢʘʢ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʢʘʢ ʩʠʩʪʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʨʝʩʦʚʘʣʘ ʩʘʤʠʭ ʫʯʘʩʪʥʠʢʦʚ ʩʦʙʳʪʠʡ ʠ ʙʳʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʤʝʤʫʘʨʦʚ ʠ ʧʘʤʷʪʥʳʭ ʢʥʠʛ, ʧʦʩʚʷʱʝʥʥʳʭ ʶʙʠʣʝʷʤ ʩʦʟʜʘʥʠʷ ʥʘʫʯʥʳʭ ʢʦʣʣʝʢʪʠʚʦʚ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ. ʆʜʥʦʚʨʝʤʝʥʥʦ, ʵʥʪʫʟʠʘʩʪʘʤʠ ʩʦʟʜʘʶʪʩʷ ʚʠʨʪʫʘʣʴʥʳʝ ʤʫʟʝʠ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʪʝʭʥʠʢʠ, ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʚʝʨʩʠʠ ʠʩʪʦʨʠʠ ʩʦʚʝʪʩʢʦʡ ʦʪʨʘʩʣʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.   

ʄʝʞʜʫ ʪʝʤ ʵʪʠ ʦʧʠʩʘʥʠʷ ʥʦʩʷʪ ʥʝʧʦʣʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʩʘʤʠ ʥʫʞʜʘʶʪʩʷ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʣ ʙʳ ʥʝ ʪʦʣʴʢʦ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʠʯʠʥʘʭ ʚʟʣʝʪʘ ʠ ʫʧʘʜʢʘ computer 

science ʠ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ ʚ ʉʉʉʈ, ʥʦ ʠ ʚʧʝʨʚʳʝ ʦʪʢʨʳʪʴ ʧʝʨʩʧʝʢʪʠʚʫ ʨʘʩʩʤʦʪʨʝʥʠʷ ʩʦʮʠʘʣʴʥʦʡ ʠʩʪʦʨʠʠ 

ʵʪʦʡ ʦʪʨʘʩʣʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʥʪʨʦʧʦʣʦʛʠʠ ʠ ʩʦʮʠʦʣʦʛʠʠ ʥʘʫʢʠ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʚʟʛʣʷʜʘ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʨʘʙʦʪʳ ʄ. ʂʘʩʪʝʣʴʩʘ [1], ʚ ʢʦʪʦʨʳʭ ʦʥ ʧʦʜʨʦʙʥʦ ʠʩʩʣʝʜʦʚʘʣ ʩʚʷʟʴ ʩʦʮʠʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʨʝʜʳ ʚ ʂʘʣʠʬʦʨʥʠʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʧʦʷʚʣʝʥʠʶ ʫʥʠʢʘʣʴʥʦʛʦ ʢʣʘʩʪʝʨʘ ʩʦʟʜʘʥʠʷ 

ʥʦʚʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ computer science ï ʂʨʝʤʥʠʝʚʦʡ ʜʦʣʠʥʳ. ɼʨʫʛʠʤ ʧʨʠʤʝʨʦʤ 

ʚʥʠʤʘʥʠʷ ʩʦʮʠʦʣʦʛʦʚ ʢ ʠʩʪʦʨʠʠ ʢʠʙʝʨʥʝʪʠʢʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʩʪʘʣʠ ʨʘʙʦʪʳ ʕ. ʇʠʢʝʨʠʥʛʘ [2], 

ʦʙʦʩʥʦʚʘʚʰʝʛʦ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ posthuman sociology. 

ʄʦʡ ʘʥʘʣʠʟ ʩʦʩʨʝʜʦʪʦʯʝʥ ʥʘ ʠʩʪʦʨʠʠ çʧʝʥʟʝʥʩʢʦʛʦ ʢʣʘʩʪʝʨʘè ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʘʰʠʥ ʠ ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʕʪʘ ʠʩʪʦʨʠʷ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʦʜʥʦʛʦ 

ʠʟ ʦʩʥʦʚʘʪʝʣʝʡ ʩʦʚʝʪʩʢʦʡ ʢʠʙʝʨʥʝʪʠʢʠ ɹ.ʀ. ʈʘʤʝʝʚʘ, ʢʦʪʦʨʳʡ ʚ ʪʝʯʝʥʠʝ ʜʝʩʷʪʠ ʣʝʪ (ʩ ʩʝʨʝʜʠʥʳ 1950- ʜʦ 

ʩʝʨʝʜʠʥʳ 1960-ʭ ʛʛ.) ʨʘʙʦʪʘʣ ʚ ʇʝʥʟʝ, ʩʦʟʜʘʚ ʩʦʙʩʪʚʝʥʥʫʶ ʰʢʦʣʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʠʢʣʘʜʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʚ 

ʩʬʝʨʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ʉ 1946 ʛʦʜʘ ʚ ʇʝʥʟʝ ʩʪʘʣʘ ʩʢʣʘʜʳʚʘʪʴʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʙʘʟʘ ʧʦ ʚʳʧʫʩʢʫ 

ʩʯʝʪʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʘʰʠʥ:  

çɻʦʨʦʜ ʇʝʥʟʘ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʙʣʘʛʦʜʘʨʷ ʚʥʦʚʴ ʧʦʩʪʨʦʝʥʥʦʤʫ ʧʦʩʣʝ ʚʦʡʥʳ ʩʘʤʦʤʫ ʢʨʫʧʥʦʤʫ ʚ ʪʦ 

ʚʨʝʤʷ ʚ ʩʪʨʘʥʝ ʟʘʚʦʜʫ ʩʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʘʰʠʥ çʉɸʄè, ʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʟʘʚʦʜ çɺʕʄè ʠ ʧʫʩʢʫ ʚ ʩʪʨʦʡ 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʛʦ ʟʘʚʦʜʘ çʉʯʝʪʤʘʰè, ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʮʝʥʪʨʦʚ ʨʘʟʚʠʪʠʷ ʪʘʢʦʛʦ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ. ʅʘ 

ʟʘʚʦʜʝ ʉɸʄ ʚ ʢʦʥʮʝ 1940-ʭ ʠ ʥʘʯʘʣʝ 1950-ʭ ʛʛ. ʨʘʟʚʝʨʥʫʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʩʝʨʠʡʥʦʤʫ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʨʝʜʩʪʚ ʮʠʬʨʦʚʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ (ʧʝʨʬʦʨʘʪʦʨʳ, ʢʦʥʪʨʦʣʴʥʠʢʠ, 

ʩʦʨʪʠʨʦʚʢʠ ʠ ʜʨ.) ʠ ʘʥʘʣʦʛʦʚʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ (ʵʣʝʢʪʨʦʥʥʳʝ ʠʥʪʝʛʨʘʪʦʨʳ ʨʘʟʣʠʯʥʦʛʦ ʢʣʘʩʩʘ)è 

[3, 11-13]. 

ʇʦʟʞʝ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʟʘʚʦʜʳ, ʚ ʨʘʟʥʳʝ ʛʦʜʳ, ʠʤʝʚʰʠʝ ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʠʣʠ ʠʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ çʕʣʝʢʪʨʦʘʚʪʦʤʘʪè, çʇʝʥʟʝʥʩʢʠʡ ʨʘʜʠʦʟʘʚʦʜè, ʅʇʆ 

çʈʫʙʠʥè ʠ ʜʨ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʵʪʠʤ ʚ ʇʝʥʟʝ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʨʷʜ ʅʀʀ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ 

ʢʠʙʝʨʥʝʪʠʢʠ, ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʘʰʠʥ: ʉʂɹ ʤʦʜʝʣʠʨʫʶʱʠʭ ʧʨʠʙʦʨʦʚ ʠ ʤʘʰʠʥ 

(ʉʂɹʄʇʠʄ), ʅʀʀ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ; ʅʀʀ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʘʰʠʥ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ï ʇʅʀʕʀ, ʇʝʥʟʝʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʵʣʝʢʪʨʦʥʥʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ (ʅʀʀʕʄʇ), ʅʀʀ çʂʦʥʪʨʦʣʴʧʨʠʙʦʨè ʠ ʜʨ. ʉʧʝʮʠʘʣʠʩʪʦʚ ʚ ʵʪʠ ʠʥʩʪʠʪʫʪʳ ʩʦʙʠʨʘʣʠ 

ʧʦ ʚʩʝʡ ʩʪʨʘʥʝ, ʧʨʝʜʣʘʛʘʷ ʠʤ ʙʳʩʪʨʳʡ ʢʘʨʴʝʨʥʳʡ ʨʦʩʪ ʠ ʨʝʰʝʥʠʝ ʢʚʘʨʪʠʨʥʦʛʦ ʚʦʧʨʦʩʘ: 
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çʅʘʟʥʘʯʝʥʥʳʝ ʜʠʨʝʢʪʦʨ ï ʀʚʘʥ ʀʚʘʥʦʚʠʯ ʏʝʨʥʝʮʦʚ ʠ ʛʣʘʚʥʳʡ ʠʥʞʝʥʝʨ ï ʄʠʭʘʠʣ ɻʨʠʛʦʨʴʝʚʠʯ 

ɼʝʤʢʦʚ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʛ. ʇʝʥʟʝ ʜʦʯʝʨʥʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʅʀʀ-3 (çʇʅʀʕʀè) ʦʪʦʙʨʘʣʠ 10 ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʅʀʀ-2 (çʅʀʀ ɸʚʪʦʤʘʪʠʢʘè), ʢʦʪʦʨʳʤ ʙʳʣʠ ʦʙʝʱʘʥʳ ʢʚʘʨʪʠʨʳ ʠ ʧʨʠʣʠʯʥʘʷ ʟʘʨʧʣʘʪʘ. ɺ ʯʠʩʣʝ 

ʧʨʠʛʣʘʰʸʥʥʳʭ ʙʳʣ ʚʢʣʶʯʸʥ ʷ, ɺʣʘʜʠʤʠʨ ʀʚʘʥʦʚʠʯ ʉʤʳʩʣʦʚ, ʢʦʪʦʨʦʤʫ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʜʦʣʞʥʦʩʪʴ 

ʥʘʯʘʣʴʥʠʢʘ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʦʪʜʝʣʘè
1
. 

ʂ ʢʦʥʮʫ 1960-ʭ ʛʛ. ʇʝʥʟʫ ʚʧʦʣʥʝ ʦʙʦʩʥʦʚʘʥʥʦ ʩʯʠʪʘʣʠ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʮʝʥʪʨʦʚ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʕɺʄ ʨʘʟʥʳʭ ʧʨʦʬʠʣʝʡ, ʘ ʧʝʥʟʝʥʩʢʠʡ ʠʥʩʪʠʪʫʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʘʰʠʥ 

çʷʚʠʣʩʷ Ăʢʫʟʥʠʮʝʡ ʢʘʜʨʦʚñ ʜʣʷ ʤʥʦʛʠʭ ʠʥʩʪʠʪʫʪʦʚ ʧʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ ʚ ʨʷʜʝ ʛʦʨʦʜʦʚ ʉʦʶʟʘ: ʚ 

ʄʠʥʩʢʝ (ʇʨʞʠʘʣʢʦʚʩʢʠʡ, ʙʨʘʪʴʷ ɸ.ʗ. ʠ ɺ.ʗ. ʇʳʭʪʠʥʳ ʠ ʜʨʫʛʠʝ, ʜʦ 10 ʯʝʣʦʚʝʢ), ɽʨʝʚʘʥʝ (ʎʝʭʥʦʚʠʮʝʨ, 

ʊʦʨʦʧʦʚ ʠ ʜʨ.), ʊʙʠʣʠʩʠ (ɹʨʫʩʠʣʦʚʩʢʠʡ ʠ ʜʨ.), ʃʠʩʠʯʘʥʩʢʝ (ʈʷʟʘʥʦʚ ʠ ʜʨ.)è
2
.  

ʕʪʘ ʩʣʘʚʘ ʩʪʘʣʘ ʧʦʩʪʝʧʝʥʥʦ ʪʫʩʢʥʝʪʴ ʚ 1970-ʭ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʧʨʠʯʠʥʘʤ. ɺʦ-ʧʝʨʚʳʭ, ɹ.ʀ. ʈʘʤʝʝʚ ʠ 

ʝʛʦ ʤʥʦʛʠʝ ʫʯʝʥʠʢʠ ʚʝʨʥʫʣʠʩʴ ʚ ʄʦʩʢʚʫ (ɹ.ʀ. ʈʘʤʝʝʚ ʧʝʨʝʰʝʣ ʚ ʅʀʎʕɺʊ ʚ ʢʘʯʝʩʪʚʝ ʟʘʤʝʩʪʠʪʝʣʷ 

ʛʝʥʝʨʘʣʴʥʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ ɽʉ ʕɺʄè) ʠʣʠ ʧʝʨʝʝʭʘʣʠ ʚ ɿʝʣʝʥʦʛʨʘʜ ï ʥʦʚʳʡ ʮʝʥʪʨ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʠʤʧʫʣʴʩ, ʧʦʣʫʯʝʥʥʳʡ ʜʝʩʷʪʠʣʝʪʠʝʤ ʨʘʥʝʝ, ʩʪʘʣ ʫʛʘʩʘʪʴ ï ʧʝʥʟʝʥʩʢʠʝ 

ʅʀʀ ʚʩʸ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʪʘʣʠ ʚʳʧʦʣʥʷʪʴ ʧʨʠʢʣʘʜʥʳʝ, ʧʦʣʫʨʫʪʠʥʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʟʘʜʘʯʠ, ʚ ʢʦʪʦʨʳʭ 

ʪʚʦʨʯʝʩʢʠʡ ʚʳʟʦʚ ʙʳʣ ʥʝ ʩʪʦʣʴ ʩʠʣʝʥ:  

çɺ ʩʚʷʟʠ ʩ ʥʘʯʘʣʦʤ ʩʦʟʜʘʥʠʷ ʩʝʤʝʡʩʪʚʘ ʕɺʄ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʧʦʣʫʯʠʚʰʝʛʦ ʥʘʟʚʘʥʠʝ ɽʜʠʥʘʷ 

ʉʠʩʪʝʤʘ ʕɺʄ (ɽʉ ʕɺʄ) ʚ 1967 ʛ. ʚ ʄʦʩʢʚʝ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʵʣʝʢʪʨʦʥʥʦʡ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ (ʅʀʎʕɺʊ)è.
3. 

ɺʦ-ʚʪʦʨʳʭ, ʧʝʨʚʦʝ ʧʦʢʦʣʝʥʠʝ ʤʦʣʦʜʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʠʥʞʝʥʝʨʦʚ(ʚʳʧʫʩʢʥʠʢʦʚ ʤʦʩʢʦʚʩʢʠʭ ʚʫʟʦʚ 

ʠ ʧʝʥʟʝʥʩʢʦʛʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ), ʨʝʢʨʫʪʠʨʦʚʘʥʥʦʝ ʈʘʤʝʝʚʳʤ ʠ ʏʝʨʥʠʮʦʚʳʤ ʚ ʢʦʥʮʝ 1950-ʥʘʯʘʣʝ 

60-ʭ ʛʛ. ʟʘʥʷʣʦ ʢʣʶʯʝʚʳʝ ʧʦʩʪʳ ʚ ʩʦʟʜʘʥʥʳʭ ʅʀʀ ʠ ʥʘ ʜʝʩʷʪʠʣʝʪʠʷ ʚʧʝʨʝʜ ʟʘʢʨʳʣʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʢʘʨʴʝʨʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʤʦʣʦʜʳʤ ʩʧʝʮʠʘʣʠʩʪʘʤ, ʢʦʪʦʨʳʝ ʚʳʥʫʞʜʝʥʳ ʙʳʣʠ ʦʩʪʘʚʘʪʴʩʷ ʥʘ ʧʦʟʠʮʠʷʭ ʨʷʜʦʚʳʭ 

ʠʥʞʝʥʝʨʦʚ ʠ ʥʘʫʯʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ. ʆʙʨʘʟʦʚʘʣʘʩʴ ʢʘʜʨʦʚʘʷ ʧʨʦʙʢʘ, ʢʦʪʦʨʘʷ ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ ʩʳʛʨʘʣʘ ʩʚʦʶ 

ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʥʝʨʪʥʦʡ, ʵʩʢʘʧʠʩʪʩʢʦʡ ʩʫʙʢʫʣʴʪʫʨʳ ʤɻ ʥʵʩʦʚ ʠʟ çʧʦʯʪʦʚʳʭ ʷʱʠʢʦʚè 1970-80-ʭ ʛʛ.  

ɺ-ʪʨʝʪʴʠʭ, ʛʣʘʚʥʦʡ ʪʨʘʚʤʦʡ ʢʦʣʣʝʢʪʠʚʥʦʡ ʧʘʤʷʪʠ ʩʦʚʝʪʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ computer 

science ʠ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ ʩʪʘʣʦ ʨʝʰʝʥʠʝ ʦ çʜʦʛʦʥʷʶʱʝʤ ʨʘʟʚʠʪʠʠè ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ ʚ ʉʉʉʈ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʧʨʠʥʷʪʦ ʚ 1967-9 ʛʛ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʪʦʨʠʢʠ ʩʦʚʝʪʩʢʦʡ ʦʪʨʘʩʣʠ ʕɺʄ 

ʧʦʣʘʛʘʶʪ, ʯʪʦ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʎʂ ʂʇʉʉ ʠ ʉʄ ʉʉʉʈ ˉ 1180/420, ʦʪ 30 ʜʝʢʘʙʨʷ 1967 ʛ ʩʪʘʣʦ ʧʦʚʦʨʦʪʥʳʤ ʚ 

ʠʩʪʦʨʠʠ ʩʦʚʝʪʩʢʦʡ ʠʥʜʫʩʪʨʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ çʧʦʩʪʘʥʦʚʣʝʥʠʝ ʷʚʠʣʦʩʴ, ʧʦ 

ʩʫʱʝʩʪʚʫ, ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʦ ʩʦʟʜʘʥʠʠ ʚ ʩʪʨʘʥʝ ʦʪʨʘʩʣʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʪ.ʢ. ʦʭʚʘʪʳʚʘʣʦ 

ʨʝʰʝʥʠʝ ʚʩʝʭ ʧʨʦʙʣʝʤ ï ʦʪ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʩʚʦʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ ʠ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ ʜʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʕɺʄ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝè [4]. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʥʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦ ʧʨʝʢʨʘʱʝʥʠʝ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʨʘʟʨʘʙʦʪʦʢ 
ʚ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʘʨʭʠʪʝʢʪʫʨʳ ʕɺʄ ʠ ʚʩʪʨʘʠʚʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʨʘʙʦʪ ʚ 

ʬʘʨʚʘʪʝʨ ʪʦʛʦ, ʯʪʦ ʜʝʣʘʣʦʩʴ ʚ IBM ʠ DEC, ʚ ʯʘʩʪʥʦʩʪʠ ʟʘʠʤʩʪʚʦʚʘʥʠʷ ʘʧʧʘʨʘʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ IBM-360 ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ɽʜʠʥʦʛʦ ʩʝʤʝʡʩʪʚʘ ʕɺʄ. ʉʦʛʣʘʩʥʦ ʤʝʤʫʘʨʘʤ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʩʚʠʜʝʪʝʣʴʩʪʚʘʤ 

ʫʯʘʩʪʥʠʢʦʚ ʩʦʙʳʪʠʡ, ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʜʦʛʦʥʷʶʱʝʝ ʢʦʧʠʨʦʚʘʥʠʝ ʜʝʤʦʨʘʣʠʟʦʚʘʣʦ ʤʥʦʛʠʭ ʠʟʚʝʩʪʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ, ʢʦʪʦʨʳʝ ʥʘʜʝʷʣʠʩʴ ʥʘ ʚʦʧʣʦʱʝʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʪʚʦʨʯʝʩʢʠʭ ʠʜʝʡ 

ʠ ʘʚʪʦʨʩʢʠʭ ʘʤʙʠʮʠʡ. ɺʦʪ ʢʘʢ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣ ʵʪʫ ʩʠʪʫʘʮʠʶ ɼʠʨʝʢʪʦʨ ʀʥʩʪʠʪʫʪʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ 

ʩʠʩʪʝʤ ʈɸʅ ɹ.ɸ. ɹʘʙʘʷʥ, ʢʦʪʦʨʳʡ ʚʤʝʩʪʝ ʩʦ ʩʚʦʝʡ ʢʦʤʘʥʜʦʡ ʧʝʨʝʰʝʣ ʥʘ ʨʘʙʦʪʫ ʚ INTEL ʚ 1990-ʭ ʛʛ.: 

çʇʦʪʦʤ ʥʘʩʪʫʧʠʣ ʚʪʦʨʦʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ɺʅʀʀʎʕɺʊ
4
. ʗ ʩʯʠʪʘʶ, ʯʪʦ ʵʪʦ 

ʢʨʠʪʠʯʝʩʢʠʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ɹʳʣʠ ʨʘʩʬʦʨʤʠʨʦʚʘʥʳ ʚʩʝ 

ʪʚʦʨʯʝʩʢʠʝ ʢʦʣʣʝʢʪʠʚʳ, ʟʘʢʨʳʪʳ ʢʦʥʢʫʨʝʥʪʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʚʩʝʭ ʟʘʛʥʘʪʴ ʚ ʦʜʥʦ 

"ʩʪʦʡʣʦ". ʆʪʥʳʥʝ ʚʩʝ ʜʦʣʞʥʳ ʙʳʣʠ ʢʦʧʠʨʦʚʘʪʴ ʘʤʝʨʠʢʘʥʩʢʫʶ ʪʝʭʥʠʢʫ, ʧʨʠʯʝʤ ʦʪʥʶʜʴ ʥʝ ʩʘʤʫʶ 

ʩʦʚʝʨʰʝʥʥʫʶ. ɻʠʛʘʥʪʩʢʠʡ ʢʦʣʣʝʢʪʠʚ ɺʅʀʀʎʕɺʊ ʢʦʧʠʨʦʚʘʣ IBM, ʘ ʢʦʣʣʝʢʪʠʚ ʀʅʕʋʄ
5
ï DECè

6
. 

ʄʝʞʜʫ ʪʝʤ ʟʘʨʫʙʝʞʥʳʝ ʵʢʩʧʝʨʪʳ ʚ ʢʦʥʮʝ 1970-ʭ ʛʛ. ʦʮʝʥʠʚʘʣʠ ʧʝʨʝʭʦʜ ʩʦʚʝʪʩʢʠʭ ʕɺʄ ʥʘ 

ʩʪʘʥʜʘʨʪʳ IBM ʩʢʦʨʝʝ ʧʦʣʦʞʠʪʝʣʴʥʦ: "ʵʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʠʥʪʝʛʨʘʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ, ʥʘ 

ʫʨʦʚʥʝ ʉʕɺ ʠ ʚ ʨʘʤʢʘʭ ʩʘʤʦʡ ʩʦʚʝʪʩʢʦʡ ʵʢʦʥʦʤʠʢʠ"[5]. 

ʉʫʪʴ ʨʝʰʝʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʤʝʱʝʥʠʠ ʘʢʮʝʥʪʘ ʩ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʘʰʠʥ ʩʦʙʩʪʚʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʟʘʠʤʩʪʚʦʚʘʥʠʝ ʠ ʢʦʧʠʨʦʚʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʘʤʝʨʠʢʘʥʩʢʦʡ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ï ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʦʠʟʚʦʜʩʪʚʘ IBM. ɽʩʣʠ ʥʝ ʫʛʣʫʙʣʷʪʴʩʷ ʚ ʩʫʪʴ ʜʠʩʢʫʩʩʠʠ ʦ 

ʧʨʘʚʦʤʝʨʥʦʩʪʠ ʧʦʜʦʙʥʦʛʦ ʨʝʰʝʥʠʷ ʩ ʫʯʝʪʦʤ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʪʦ ʤʦʞʥʦ 

                                                           
1http://pniei-penza.ru/8/ 
2http://otrar.net/istoriya-vichislitelnoy-tehniki-v-litsah/sin-epohi.html 
3http://www.computer-museum.ru/galglory/8.htm 
4ɺʩʝʩʦʶʟʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ 
5ʀʥʩʪʠʪʫʪ ʵʣʝʢʪʨʦʥʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʤʘʰʠʥ 
6http://www.rusproject.org/analysis/analysis_2/sovetskie_komputery 

http://www.computer-museum.ru/histussr/1.htm
http://pniei-penza.ru/8/
http://otrar.net/istoriya-vichislitelnoy-tehniki-v-litsah/sin-epohi.html
http://www.computer-museum.ru/galglory/8.htm
http://www.rusproject.org/analysis/analysis_2/sovetskie_komputery
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ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʝʝ ï ʦʢʘʟʘʪʴʩʷ ʚ ʨʦʣʠ ʢʦʧʠʨʦʚʱʠʢʦʚ ʠ ʜʦʚʦʜʯʠʢʦʚ ʯʫʞʠʭ ʠʜʝʝʡ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʙʳʣʦ ʦʯʝʥʴ ʙʦʣʝʟʥʝʥʥʳʤ ʜʣʷ ʤʥʦʛʠʭ ʚʝʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʪʨʘʩʣʠ. ʂʦʥʝʯʥʦ, ʠ ʚ 1970-80-ʝ ʛʛ. 

ʙʳʣʦ ʤʥʦʛʦ ʥʘʭʦʜʦʢ ʠ ʥʝʦʨʜʠʥʘʨʥʳʭ ʠʜʝʡ, ʨʦʣʴ çʢʦʧʠʠʩʪʦʚè ʩʠʣʴʥʦ ʬʨʫʩʪʨʠʨʦʚʘʣʘ ʣʫʯʰʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʠʥʞʝʥʝʨʦʚ ʚ ʦʙʣʘʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ.  

ɼʚʝ ʘʤʙʠʮʠʦʟʥʳʭ ʧʦʧʳʪʢʠ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ʠ ʌʨʘʥʮʠʷ) [6] ʩʪʘʪʴ ʯʝʤʧʠʦʥʘʤʠ ʚ 

ʩʬʝʨʝ ʢʠʙʝʨʥʝʪʠʢʠ ʠ ɺʊ ʦʢʘʟʘʣʠʩʴ ʥʝ ʩʣʠʰʢʦʤ ʫʜʘʯʥʳʤʠ: ʧʦʤʠʤʦ ʩʦʙʩʪʚʝʥʥʳʭ ʦʰʠʙʦʢ ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʕɺʄ, ʢʦʥʢʫʨʝʥʮʠʷ ʩʦ ʩʪʦʨʦʥʳ ʘʤʝʨʠʢʘʥʩʢʠʭ ʢʦʤʧʘʥʠʡ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, IBM ʟʜʝʩʴ ʩʳʛʨʘʣʘ 

ʩʚʦʶ ʨʦʢʦʚʫʶ ʨʦʣʴ. ʅʘʧʨʠʤʝʨ, ʚ ɹʨʠʪʘʥʠʠ [12] ʢ ʩʝʨʝʜʠʥʝ 1950-ʭ ʛʛ. ʧʦʨʷʜʢʘ ʜʚʝʥʘʜʮʘʪʠ ʬʠʨʤ ʙʳʣʠ 

ʚʦʚʣʝʯʝʥʳ ʚ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʘʰʠʥ, ʥʦ ʢ ʢʦʥʮʫ 1960-ʭ ʛʛ. ʦʥʠ ʚʳʥʫʞʜʝʥʳ 

ʧʦʢʠʥʫʪʴ ʙʠʟʥʝʩ ʠʟ-ʟʘ ʢʦʥʢʫʨʝʥʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʘʤʝʨʠʢʘʥʩʢʠʭ ʢʦʤʧʘʥʠʡ. ʉʦʟʜʘʥʥʦʝ ʚ 1964 ʛ. ʄʠʥʠʩʪʝʨʩʪʚʦ 

ʪʝʭʥʦʣʦʛʠʡ ʣʠʰʴ ʦʪʩʨʦʯʠʣʦ ʢʦʣʣʘʧʩ ʙʨʠʪʘʥʩʢʦʡ ʢʠʙʝʨʥʝʪʠʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʕɺʄ: ʚ ʪʦʤ ʞʝ ʛʦʜʫ IBM 

ʚʳʧʫʩʪʠʣʘ ʩʚʦʸ ʟʥʘʤʝʥʠʪʦʝ ʩʝʤʝʡʩʪʚʦ ʤʝʡʥʬʨʝʡʤʦʚ S/360, ʢʦʪʦʨʦʝ ʚ ʪʝʯʝʥʠʝ ʢʦʨʦʪʢʦʛʦ ʚʨʝʤʝʥʠ 

ʧʦʚʩʝʤʝʩʪʥʦ ʩʪʘʣʦ ʧʨʦʤʳʰʣʝʥʥʳʤ ʩʪʘʥʜʘʨʪʦʤ. ʇʦʣʠʪʠʢʘ ʧʦʜʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʙʨʠʪʘʥʩʢʦʡ IT-ʠʥʜʫʩʪʨʠʠ 

ʤʝʥʷʣʘʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 1960-70-ʭ ʛʛ. ʠ ʝʸ ʠʪʦʛʦʤ ʩʪʘʣ ʧʦʣʥʳʡ ʦʪʢʘʟ ʦʪ ʮʝʣʝʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʦʪʨʘʩʣʠ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ, ʧʨʦʰʝʜʰʝʡ ʯʝʨʝʟ ʨʷʜ ʙʦʣʝʟʥʝʥʥʳʭ ʩʣʠʷʥʠʡ ʠ ʧʦʛʣʦʱʝʥʠʡ. ʂʦʥʩʝʨʚʘʪʠʚʥʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ 

ʄʘʨʛʘʨʝʪ ʊʝʪʯʝʨ ʩʪʨʝʤʠʣʦʩʴ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʩʚʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʠ ʙʨʠʪʘʥʩʢʠʝ 

ʨʘʟʨʘʙʦʪʯʠʢʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ɺʊ ʩʪʘʣʠ ʯʘʩʪʴʶ ʛʣʦʙʘʣʴʥʳʭ ʢʦʨʧʦʨʘʮʠʡ. 

ɺ ʨʦʩʩʠʡʩʢʦʡ ʧʦʧʫʣʷʨʥʦʡ ʠʩʪʦʨʠʠ ʩʦʚʝʪʩʢʦʡ ʢʠʙʝʨʥʝʪʠʢʠ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʥʝʜʘʣʴʥʦʚʠʜʥʳʝ 

ʨʝʰʝʥʠʷ ʩʦʚʝʪʩʢʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʦ ʧʝʨʝʭʦʜʝ ʥʘ ʩʪʘʥʜʘʨʪ IBM ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ɽʜʠʥʦʡ ʉʠʩʪʝʤʳ(ɽʉ) ʕɺʄ ʠ ʦ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʅʀʆʂʈ ʚ ʦʪʨʘʩʣʠ ʧʨʠʚʝʣʠ ʢ ʩʪʘʛʥʘʮʠʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʤʳʩʣʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʨʝʰʝʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. ʄʝʞʜʫ ʪʝʤ ʢʨʘʪʢʠʡ ʵʢʩʢʫʨʩ ʚ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ 

ʢʠʙʝʨʥʝʪʠʢʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ʌʨʘʥʮʠʠ ʜʘʝʪ ʚʧʦʣʥʝ ʦʪʯʝʪʣʠʚʦʝ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʚʦʟʤʦʞʥʦ, ʦʪʥʶʜʴ ʥʝ 

ʪʦʣʴʢʦ ʧʦ ʚʠʥʝ ʚʦʣʶʥʪʘʨʠʩʪʩʢʠʭ ʨʝʰʝʥʠʡ ʧʘʨʪʠʡʥʳʭ ʠ ʚʝʜʦʤʩʪʚʝʥʥʳʭ ʙʶʨʦʢʨʘʪʦʚ ʥʘʯʘʣʩʷ ʟʘʢʘʪ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ ʢʠʙʝʨʥʝʪʠʢʠ ʠ ɺʊ. ɺʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʯʪʦ ʩʦʚʝʪʩʢʘʷ ʩʧʝʮʠʬʠʢʘ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʤʦʙʠʣʠʟʘʮʠʠ ʨʝʩʫʨʩʦʚ ʢʘʢ ʨʘʟ ʠ ʧʦʟʚʦʣʠʣʘ ʧʨʦʜʣʠʪʴ ʞʠʟʥʴ ʦʪʨʘʩʣʠ ʜʦ ʢʦʥʮʘ 1980-ʭ ʛʛ., ʢʦʛʜʘ ʚ ʤʠʨʝ ʫʞʝ 

ʮʘʨʩʪʚʦʚʘʣ ʛʣʦʙʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨʥʳʡ ʙʠʟʥʝʩ, ʮʝʥʪʨʦʤ ʢʦʪʦʨʦʛʦ ʩʪʘʣʠ ʉʐɸ. 

ʅʘ ʨʘʙʦʪʝ ʧʝʥʟʝʥʩʢʠʭ ʅʀʀ ʠ ʧʨʝʜʧʨʠʷʪʠʡ ʧʝʨʝʭʦʜ ʥʘ ɽʉ ʦʪʨʘʟʠʣʦʩʴ ʥʝʛʘʪʠʚʥʳʤ ʦʙʨʘʟʦʤ ï ʢ ʢʦʥʮʫ 

1970-ʭ ʛʛ. ʫʩʢʦʨʠʣʦʩʴ ʦʪʩʪʘʚʘʥʠʝ ʦʪ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ ʚ ʦʙʣʘʩʪʠ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ ʠ ʘʨʭʠʪʝʢʪʫʨʳ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ.  

ɺ-ʯʝʪʚʝʨʪʳʭ, ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʦʙʨʘʟʦʚʘʥʠʝ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʦʧʳʪʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ 

ʦʙʣʘʩʪʠ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ ʚ ʧʦʜʤʦʩʢʦʚʥʦʤ ʛʦʨʦʜʝ-ʩʧʫʪʥʠʢʝ ɿʝʣʝʥʦʛʨʘʜʝ, ʢʫʜʘ ʚ 

ʢʦʥʮʝ 1960-ʭ ʛʛ. ʙʳʣʠ ʩʪʷʥʫʪʳ ʣʫʯʰʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʠ ʥʘʧʨʘʚʣʝʥʥʳʝ ʦʩʥʦʚʥʳʝ ʚʝʜʦʤʩʪʚʝʥʥʳʝ ʨʝʩʫʨʩʳ.  

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʨʫʛʠʝ ʧʨʦʬʠʣʴʥʳʝ ʮʝʥʪʨʳ, ʚʢʣʶʯʘʷ ʇʝʥʟʫ, ʦʩʪʘʣʠʩʴ ʙʝʟ ʜʦʣʞʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠʣʠ 

ʠʤ ʙʳʣʠ ʧʨʠʜʘʥʳ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ, ʯʪʦ ʪʘʢʞʝ ʟʘʪʦʨʤʦʟʠʣʦ ʦʙʥʦʚʣʝʥʠʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ 

ʨʘʟʨʘʙʦʪʦʢ ʠ ʧʨʦʠʟʚʦʜʩʪʚ ï ʥʘʧʨʠʤʝʨ, ʷ ʣʠʯʥʦ ʜʝʨʞʘʣ ʚ ʨʫʢʘʭ ʥʦʚʳʡ ʤʝʭʘʥʠʯʝʩʢʠʡ ʘʨʠʬʤʦʤʝʪʨ ʩ ʜʠʟʘʡʥʦʤ 

ʠ ʬʫʥʢʮʠʦʥʘʣʦʤ 1930-40-ʭ ʛʛ., ʢʦʪʦʨʳʡ ʙʳʣ ʚʳʧʫʱʝʥ ʧʝʥʟʝʥʩʢʠʤ ʟʘʚʦʜʦʤ ʉʯʝʪʤʘʰ ʚ ʩʝʨʝʜʠʥʝ 1980-ʭ ʛʛ. ɸ 

ʟʘʚʦʜ ɺʕʄ ʩʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ 1970-ʭ ʛʛ. ʥʘʨʷʜʫ ʩ ʙʣʦʢʘʤʠ ʧʘʤʷʪʠ ʜʣʷ ʕɺʄ, ʥʘʯʘʣ ʨʘʩʰʠʨʷʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʦ çʪʦʚʘʨʦʚ ʥʘʨʦʜʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷè (ʦʪ ʥʘʙʦʨʦʚ ʜʣʷ ʨʘʜʠʦʣʶʙʠʪʝʣʝʡ ʜʦ ʢʫʭʦʥʥʳʭ ʣʦʧʘʪʦʢ), 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʙʳʣ ʠʟʚʝʩʪʥʳʡ ʧʦʯʪʠ ʢʘʞʜʦʤʫ ʞʠʪʝʣʶ ʇʝʥʟʳ ʧʨʝʜʤʝʪ ʜʦʤʘʰʥʝʛʦ ʦʙʠʭʦʜʘ ï ʩʫʚʝʥʠʨʥʳʡ 

ʦʨʝʭʦʢʦʣ çɼʨʘʢʦʥè [7].  

ʍʦʨʦʰʝʡ ʠʣʣʶʩʪʨʘʮʠʝʡ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ [ʧʦʜʨʦʙʥʝʝ ʩʤ. 8] ʚʦ ʤʥʦʛʠʭ ʩʦʚʝʪʩʢʠʭ ʅʀʀ 

ʩʣʫʞʘʪ ʤʝʤʫʘʨʳ ʦʜʥʦʛʦ ʠʟ ʩʦʪʨʫʜʥʠʢʦʚ ʩʦʟʜʘʪʝʣʷ ʩʝʤʝʡʩʪʚʘ ʩʦʚʝʪʩʢʠʭ ʕɺʄ çʋʨʘʣè ɹ.ʀ. ʈʘʤʝʝʚʘ 

ʠʥʞʝʥʝʨʘ-ʵʣʝʢʪʨʦʥʱʠʢʘ ɻ.ʉ. ʉʤʠʨʥʦʚʘ [9, 10]. ʇʦʧʘʚ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚ ʇʝʥʟʫ ʚ ʩʝʨʝʜʠʥʝ 1950-ʭ ʛʛ., 

ɻ.ʉ. ʉʤʠʨʥʦʚ ʙʳʣ ʫʯʘʩʪʥʠʢʦʤ ʩʦʟʜʘʥʠʷ ʧʝʨʚʳʭ çʋʨʘʣʦʚè ʧʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ɹ.ʀ. ʈʘʤʝʝʚʘ, ʠ ʧʝʨʚʦʝ ʜʝʩʷʪʠʣʝʪʠʝ ʩʚʦʝʡ ʨʘʙʦʪʳ ʦʮʝʥʠʚʘʝʪ, ʢʘʢ ʚʨʝʤʷ ʪʚʦʨʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ, ʤʦʙʠʣʠʟʘʮʠʠ 

ʩʠʣ ʠ ʵʥʪʫʟʠʘʟʤʘ, ʢʦʛʜʘ ʢʦʥʢʫʨʝʥʮʠʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʰʢʦʣʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʘʰʠʥ ʚ ʉʉʉʈ 

ʟʘʩʪʘʚʣʷʣʘ ʢʦʤʘʥʜʳ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʫʩʠʣʠʷ: 

çʇʦʜʛʦʪʦʚʢʘ ʢ ʤʝʞʜʫʚʝʜʦʤʩʪʚʝʥʥʳʤ ʠʩʧʳʪʘʥʠʷʤ ʕɺʄ çʋʨʘʣ-2è ʚʝʣʘʩʴ ʩ ʦʩʦʙʳʤ ʥʘʧʨʷʞʝʥʠʝʤ: ʚ 

ʪʨʠ ʩʤʝʥʳ, ʙʝʟ ʚʳʭʦʜʥʳʭ ʠ ʦʪʧʫʩʢʦʚ. ɹ.ʀ. ʈʘʤʝʝʚ ʥʝ ʩʢʨʳʚʘʣ ʦʪ ʥʘʩ, ʯʪʦ ʦʯʝʥʴ ʭʦʯʝʪ ʧʦʙʝʜʠʪʴ ʚ ʥʝʛʣʘʩʥʦʤ 

ʩʦʨʝʚʥʦʚʘʥʠʠ ʩ ʤʦʩʢʚʠʯʘʤʠ ʠ ʢʠʝʚʣʷʥʘʤʠ ʧʦ ʚʳʭʦʜʫ ʧʝʨʚʳʤ ʚ ʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩ ʥʘʰʝʡ 

ʤʘʰʠʥʦʡè [10]. 

ʂ ʢʦʥʮʫ 1960-ʭ ʛʛ. ʧʝʨʝʭʦʜ ʥʘ ʧʦʣʫʧʨʦʚʦʜʥʠʢʠ, ʨʝʰʝʥʠʝ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʪʴ ʩʦʚʝʪʩʢʠʝ ʕɺʄ ʠ 

ʧʝʨʝʝʟʜ ɹ.ʀ. ʈʘʤʝʝʚʘ ʚ ʄʦʩʢʚʫ ʥʘ ʧʦʚʳʰʝʥʠʝ ʩʪʘʣʠ ʬʘʢʪʦʨʘʤʠ ʧʦʪʝʨʠ ʦʨʠʝʥʪʠʨʦʚ ʨʘʟʚʠʪʠʷ ʜʣʷ 

ɻ.ʉ. ʉʤʠʨʥʦʚʘ, ʯʴʷ ʛʨʫʧʧʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʜʦ ʢʦʥʮʘ 1970-ʭ ʧʳʪʘʣʘʩʴ ʥʘʡʪʠ ʩʝʙʷ ʚ ʥʦʚʳʭ ʠʥʩʪʠʪʫʪʩʢʠʭ ʪʝʤʘʭ 

ʠ ʧʨʦʝʢʪʘʭ, ʥʦ ʚ ʠʪʦʛʝ ʩʘʤ ʘʚʪʦʨ ʤʝʤʫʘʨʦʚ ʧʦʢʠʥʫʣ ʅʀʀ. ʅʘʧʨʠʤʝʨ, ʚʦʟʥʠʢʣʘ ʠʥʪʨʠʛʘ ʩ ʧʨʦʚʘʣʦʤ ʟʘʧʫʩʢʘ 

ʥʦʚʦʡ ʤʦʜʝʣʠ ʕɺʄ, ʧʘʤʷʪʴ ʜʣʷ ʢʦʪʦʨʦʡ ʨʘʟʨʘʙʘʪʳʚʘʣʘ ʛʨʫʧʧʘ ɻ.ʉ. ʉʤʠʨʥʦʚʘ; ʝʛʦ ʧʳʪʘʣʠʩʴ ʦʙʚʠʥʠʪʴ ʚ 

ʵʪʦʤ ʩʨʳʚʝ ʧʨʷʤʦ ʥʘ ʩʦʚʝʱʘʥʠʠ ʤʠʥʠʩʪʝʨʩʢʦʛʦ ʫʨʦʚʥʷ: 

çɺʩʢʦʨʝ ʚ ʅʀʎʕɺʊʝ ʩʦʩʪʦʷʣʘʩʴ ʟʘʱʠʪʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ ʤʘʰʠʥʳ çɹʝʪʘ-3ʄè. ʄʝʥʷ ʢʘʢ 

ʙʫʜʫʱʝʛʦ ʢʦʥʪʨʘʛʝʥʪʘ ʧʨʠʛʣʘʩʠʣʠ ʚʳʩʪʫʧʠʪʴ ʥʘ ʟʘʩʝʜʘʥʠʠ ʢʦʤʠʩʩʠʠ ʩ ʧʦʷʩʥʝʥʠʷʤʠ ʩʚʦʠʭ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ 

ʨʝʰʝʥʠʡ ʧʦ ʦʞʠʜʘʝʤʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʬʝʨʨʠʪʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʘʥʘʣʦʛʘ ʤʘʛʥʠʪʥʦʛʦ ʙʘʨʘʙʘʥʘ. 
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ʅʝʦʞʠʜʘʥʥʦ, ʟʘ ʵʪʠʤ ʧʦʩʣʝʜʦʚʘʣʦ ʧʨʠʛʣʘʰʝʥʠʝ ʥʘ ʌʨʫʥʟʝʥʩʢʫʶ ʥʘʙʝʨʝʞʥʫʶ, ʛʜʝ ʩʪʘʨʰʠʡ ʦʬʠʮʝʨ, 

ʧʨʝʜʩʪʘʚʠʪʝʣʴ ɿʘʢʘʟʯʠʢʘ ʤʘʰʠʥʳ, ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦ ʧʨʝʜʫʧʨʝʜʠʣ, ʯʪʦ ʤʝʥʷ ʚʪʷʛʠʚʘʶʪ ʚ ʛʨʷʟʥʫʶ ʠʥʪʨʠʛʫ 

ʩ ʥʝʧʨʠʷʪʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ: ʅʀʎʕɺʊ ʩʨʳʚʘʝʪ ʩʨʦʢʠ ʧʦʩʪʘʚʢʠ ʚʩʝʛʦ ʠʟʜʝʣʠʷ ʠ ʥʘʤʝʨʝʚʘʝʪʩʷ ʦʪʚʝʩʪʠ 

ʢʘʨʘʶʱʠʡ ñʩʚʳʰʝò ʫʜʘʨ ʦʪ ʩʝʙʷ. ʅʫʞʝʥ ñʩʪʨʝʣʦʯʥʠʢò. ʕʪʘ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʤʥʝè [10]. 

ʀʟ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ɻ.ʉ. ʉʤʠʨʥʦʚʫ ʫʜʘʣʦʩʴ ʚʳʡʪʠ ʙʝʟ ʩʝʨʴʝʟʥʳʭ ʧʦʪʝʨʴ, ʥʝ ʩʯʠʪʘʷ ʫʩʫʛʫʙʠʚʰʝʛʦʩʷ 

ʧʝʩʩʠʤʠʟʤʘ, ʚʳʟʚʘʥʥʦʛʦ ʫʭʫʜʰʝʥʠʝʤ ʦʪʥʦʰʝʥʠʡ ʩ ʨʫʢʦʚʦʜʩʪʚʦʤ ʩʚʦʝʛʦ ʅʀʀ. ʆʙʦʙʱʘʷ ʧʨʦʠʩʭʦʜʠʚʰʝʝ, 

ʠʥʞʝʥʝʨ ʥʝʚʦʣʴʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʢʨʠʟʠʩʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʦʚʝʪʩʢʠʭ ʅʀʀ, ʵʥʝʨʛʠʷ ʢʦʪʦʨʳʭ 

ʫʚʷʟʘʣʘ ʚ ʨʫʪʠʥʝ ʙʶʨʦʢʨʘʪʠʯʝʩʢʠʭ ʩʢʣʦʢ ʫʞʝ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʦʩʣʝ ʠʭ ʩʦʟʜʘʥʠʷ: 

çʆʙʩʪʘʥʦʚʢʘ ʚ ʇʅʀʀʄʄ ʚ ʪʝʯʝʥʠʝ 1975-1978 ʛʛ. ʧʨʦʜʦʣʞʘʣʘ ʫʭʫʜʰʘʪʴʩʷ. ɸ.ʅ. ʅʝʚʩʢʠʡ ʦʯʝʥʴ 

ʜʦʣʛʦ ʪʷʞʝʣʦ ʙʦʣʝʣ ʠ ʧʦʣʥʦʩʪʴʶ ʦʪʦʰʝʣ ʦʪ ʜʝʣ, ʜʨʫʛʠʝ ʥʦʚʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʧʨʝʜʧʨʠʷʪʠʷ ʧʣʦʭʦ ʚʳʧʦʣʥʷʣʠ 

ʩʚʦʠ ʰʪʘʪʥʳʝ ʬʫʥʢʮʠʠ, ʜʠʨʝʢʪʦʨ ɹʫʨʢʦʚ ʚʝʣ ʩʝʙʷ ʦʪʨʝʰʝʥʥʦ, ʘ ʧʦʪʦʤ ʚʩʪʘʣ ʥʘ ʩʪʦʨʦʥʫ ʥʝʩʢʦʣʴʢʠʭ 

ʠʥʪʨʠʛʘʥʦʚ, ʧʦʤʝʰʘʚʰʠʭ ʚʳʧʦʣʥʝʥʠʶ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʥʘʤʠ ʨʘʙʦʪ, ʠʛʥʦʨʠʨʫʷ ʜʘʞʝ ʫʢʘʟʘʥʠʝ ʄʠʥʠʩʪʨʘ 

ʇ.ʉ. ʇʣʝʰʘʢʦʚʘ. ɺ ʥʘʯʘʣʝ ʘʚʛʫʩʪʘ 1978 ʛ. ʷ ʚʳʥʫʞʜʝʥ ʙʳʣ ʧʦʢʠʥʫʪʴ ʇʅʀʀʄʄ, ʛʜʝ 21 ʛʦʜ ʙʳʣ ʙʝʩʩʤʝʥʥʳʤ 

ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʨʘʟʨʘʙʦʪʦʢ ʬʝʨʨʠʪʦʚʦʡ ʧʘʤʷʪʠ. ʄʥʝ ʫʞʝ ʙʳʣʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʧʦ ʦʢʦʥʯʘʥʠʠ ʥʘʯʘʪʳʭ ʤʥʦʶ 

ʨʘʙʦʪ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʥʦʚʳʭ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʫʞʝ ʥʝ ʥʘʯʥʫʪ, ʨʘʟʨʘʙʦʪʢʠ ʬʝʨʨʠʪʦʚʦʡ ʧʘʤʷʪʠ, ʢʘʢ ʠ 

ʕɺʄ çʋʨʘʣè, ʫʞʝ ʩʪʘʣʠ ʜʦʩʪʦʷʥʠʝʤ ʠʩʪʦʨʠʠè [9]. 

ɺ ʵʪʦʤ ʬʨʘʛʤʝʥʪʝ ʚʦʩʧʦʤʠʥʘʥʠʡ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʣʠʯʥʫʶ ʦʙʠʜʫ ʘʚʪʦʨʘ ʥʘ ʨʫʢʦʚʦʜʩʪʚʦ ʅʀʀ, ʥʦ, 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ 1982 ʛ. ʇʅʀʀʄʄ (ʇʝʥʟʝʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʘʰʠʥ) ʧʝʨʝʩʪʘʣ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʚʦʡʜʷ ʚʤʝʩʪʝ ʩ ʇʝʥʟʝʥʩʢʠʤ 

ʨʘʜʠʦʟʘʚʦʜʦʤ ʚ ʩʦʩʪʘʚ ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ çʈʫʙʠʥè, ʢʦʪʦʨʦʝ ʧʝʨʝʦʨʠʝʥʪʠʨʦʚʘʣʦʩʴ ʥʘ 

ʜʨʫʛʠʝ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʝʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ. ɺ 1975 ʛ. ʩʝʨʠʡʥʳʡ ʚʳʧʫʩʢ ʕɺʄ ʩʝʤʝʡʩʪʚʘ 

çʋʨʘʣè ʙʳʣ ʧʨʝʢʨʘʱʝʥ. 

ʇʦʩʣʝʜʥʝʡ ʩʫʜʦʨʦʞʥʦʡ ʧʦʧʳʪʢʦʡ ʨʘʜʠʢʘʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʨʳʚʘ ʩʪʘʣʦ ʥʘʯʘʣʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʘʚʦʜʘ ɺʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʥʘ ʦʢʨʘʠʥʝ ʛʦʨʦʜʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʣ ʚʳʧʫʩʢʘʪʴ ʜʠʩʢʠ 

ʧʘʤʷʪʠ ʜʣʷ ʢʦʤʧʴʶʪʝʨʦʚ. ɺ ʥʘʯʘʣʝ 1980-ʭ ʛʛ. ʙʳʣʠ ʟʘʢʫʧʣʝʥʳ ʟʘʨʫʙʝʞʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʣʠʥʠʠ ʠ 

ʚʦʟʚʝʜʝʥʳ ʮʝʭʘ, ʥʦ ʥʘ ʟʘʚʝʨʰʝʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʝ ʭʚʘʪʠʣʦ ʨʝʩʫʨʩʦʚ ï ʪʝʧʝʨʴ ʪʘʤ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʟʘʚʦʜ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʠʚʘ ʠ ʢʚʘʩʘ.   

ɺ ʪʝʯʝʥʠʝ 1990-ʭ ʛʛ. ʩʦʩʪʘʚʣʷʶʱʠʝ çʧʝʥʟʝʥʩʢʦʛʦ ʢʣʘʩʪʝʨʘè ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʘʟʨʘʙʦʪʢʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʧʨʝʢʨʘʪʠʣʠ ʩʚʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠʣʠ ʙʳʣʠ ʧʝʨtʧʨʦʬʠʣʠʨʦʚʘʥʳ ï ʟʘʚʦʜ ɺʊ ʪʘʢ ʠ ʥʝ 

ʙʳʣ ʜʦʩʪʨʦʝʥ, ʅʀʀɺʊ ʙʳʣ ʟʘʢʨʳʪ, ʮʝʭʘ çʉʯʝʪʤʘʰʘè ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʥʳ ʥʘ ʚʳʧʫʩʢ ʢʫʭʦʥʥʳʭ ʧʣʠʪ, 

ʦʩʪʘʚʰʠʝʩʷ ʚ ʩʦʢʨʘʱʝʥʥʦʤ ʚʠʜʝ ʧʨʦʬʠʣʴʥʳʝ ʅʀʀ ʠ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ-ʧʨʝʞʥʝʤʫ ʚ ʦʩʥʦʚʥʦʤ ʚʳʞʠʚʘʶʪ ʟʘ 

ʩʚʝʪ ʟʘʢʘʟʦʚ ʚʦʝʥʥʦʛʦ ʧʨʦʬʠʣʷ, ʤʘʩʰʪʘʙʳ ʢʦʪʦʨʳʭ ʥʝ ʩʨʘʚʥʠʤʳ ʩ ʩʦʚʝʪʩʢʠʤ ʫʨʦʚʥʝʤ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ 

ʠʥʞʝʥʝʨʳ ʠ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʦʧʘʣʠ ʧʦʜ ʩʦʢʨʘʱʝʥʠʝ ʝʱʝ ʚ ʥʘʯʘʣʝ ʨʳʥʦʯʥʳʭ ʨʝʬʦʨʤ. ʕʪʦ ʙʳʣʦ ʚʧʦʣʥʝ 

ʟʘʢʦʥʦʤʝʨʥʳʤ ʬʠʥʘʣʦʤ ʥʝʩʦʩʪʦʷʚʰʝʡʩʷ çʢʨʝʤʥʠʝʚʦʡ ʜʦʣʠʥʳè, ʞʠʟʥʴ ʢʦʪʦʨʦʡ ʢʘʪʠʣʘʩʴ ʧʦ ʠʥʝʨʮʠʠ ʟʘ ʩʯʝʪ 

ʠʤʧʫʣʴʩʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʚʦ ʚʨʝʤʷ çʦʪʪʝʧʝʣʴʥʦʛʦè ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʨʦʨʳʚʘ.  
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ʄɸʊɽʈʀɸʃʓ ʇʆ ʀʉʊʆʈʀʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʕɺʄ ɺ ɸʈʍʀɺɽ ʂɸɹʀʅɽʊɸ-ʄʋɿɽʗ 

ɸʂɸɼɽʄʀʂɸ ʄ.ɺ. ʂɽʃɼʓʐɸ 

ʅʘʜʝʞʜʘ ɻʝʥʥʘʜʴʝʚʥʘ ɸʬʝʥʜʠʢʦʚʘ  

ʀʇʄ ʠʤ. ʄ.ɺ. ʂʝʣʜʳʰʘ ʈɸʅ, ʂʘʙʠʥʝʪ-ʤʫʟʝʡ ʘʢʘʜʝʤʠʢʘ ʄ.ɺ.ʂʝʣʜʳʰʘ 
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ɸʥʥʦʪʘʮʠʷ ï ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʣʣʝʢʮʠʷ ʠʟ ʩʦʙʨʘʥʠʷ ʂʘʙʠʥʝʪʘ-ʤʫʟʝʷ ʘʢʘʜʝʤʠʢʘ 

ʄ.ɺ. ʂʝʣʜʳʰʘ, ʧʦʚʝʩʪʚʫʶʱʘʷ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʕɺʄ ʚ 50-70-ʝ ʛʦʜʳ XX ʚʝʢʘ: ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ 

ʜʦʢʫʤʝʥʪʘʮʠʷ, ʧʝʨʝʧʠʩʢʘ, ʥʘʫʯʥʳʝ ʪʨʫʜʳ. ʉʪʘʪʴʷ ʤʦʞʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʪʝʨʝʩ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʠʩʪʦʨʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ʘʨʭʠʚ ʤʫʟʝʷ, ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ, ʚʦʩʧʦʤʠʥʘʥʠʷ, ʄ.ɺ. ʂʝʣʜʳʰ 

ʂʘʙʠʥʝʪ-ʤʫʟʝʡ ʘʢʘʜʝʤʠʢʘ ʄ.ɺ. ʂʝʣʜʳʰʘ ʷʚʣʷʝʪʩʷ ʤʝʩʪʦʤ, ʛʜʝ ʤʳ ʧʨʠʢʘʩʘʝʤʩʷ ʢ ʠʩʪʦʨʠʠ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʄʩʪʠʩʣʘʚʘ ɺʩʝʚʦʣʦʜʦʚʠʯʘ 

ʂʝʣʜʳʰʘ. ʀʟʚʝʩʪʥʦ ʦ ʝʛʦ ʨʘʙʦʪʝ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʘʪʦʤʥʦʛʦ ʧʨʦʝʢʪʘ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ 

ʫʯʘʩʪʠʠ ʚ ʠʭ ʨʝʰʝʥʠʠ. ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʪʘʢʞʝ ʥʝʤʳʩʣʠʤʦ ʫʯʘʩʪʠʷ 

ʄ.ɺ. ʂʝʣʜʳʰʘ ï ʧʨʠʩʚʦʝʥʥʳʡ ʞʫʨʥʘʣʠʩʪʘʤʠ ʪʠʪʫʣ çʊʝʦʨʝʪʠʢ ʢʦʩʤʦʥʘʚʪʠʢʠè ʛʦʚʦʨʠʪ ʩʘʤ ʟʘ ʩʝʙʷ. 

ʅʝʦʙʭʦʜʠʤʦʡ ʩʪʦʨʦʥʦʡ ʵʪʠʭ ʜʦʩʪʠʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ɺ ʵʢʩʧʦʟʠʮʠʠ 

ʤʫʟʝʷ ʠ ʚ ʝʛʦ ʘʨʭʠʚʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʦʢʫʤʝʥʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʙʦʪʦʡ ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥʘʭ, ʠʭ 

ʦʙʩʣʫʞʠʚʘʥʠʝʤ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʇʨʝʜʩʪʘʚʠʤ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʠʟ ʥʠʭ, ʥʘʯʠʥʘʷ ʩ  ʢʩʝʨʦʢʦʧʠʠ ʩʧʠʩʢʘ ʯʣʝʥʦʚ ʢʦʤʠʩʩʠʠ ʧʦ ʧʨʠʝʤʫ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʄʕʉʄ ʚ 1951 ʛʦʜʫ ʚ ʂʠʝʚʝ [1] ʜʦ ʥʘʧʠʩʘʥʥʦʛʦ ʨʫʢʦʡ ʄʩʪʠʩʣʘʚʘ ɺʩʝʚʦʣʦʜʦʚʠʯʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʥʘ 

ʦʙʲʝʜʠʥʝʥʠʝ ʚʩʝʭ ʤʘʰʠʥ ʀʇʄ ʚ ʩʝʪʴ [2] ʚ 1978 ʛʦʜʫ  ʥʝʟʘʜʦʣʛʦ ʜʦ ʝʛʦ ʢʦʥʯʠʥʳ. 

ʄʘʪʝʨʠʘʣʳ ʧʦ ʠʩʪʦʨʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠʤʝʶʪʩʷ ʚ ʢʘʙʠʥʝʪʝ-ʤʫʟʝʝ ʧʦʪʦʤʫ, ʯʪʦ ʩʦ ʚʨʝʤʝʥʠ 

ʝʛʦ ʦʪʢʨʳʪʠʷ ʩʦʙʠʨʘʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʜʦʢʫʤʝʥʪʳ, ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʠʟʜʘʥʠʷ ʠ ʢʥʠʛʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʘʢʘʜʝʤʠʢʦʤ 

ʄ.ɺ. ʂʝʣʜʳʰʝʤ, ʥʦ ʠ ʤʘʪʝʨʠʘʣʳ ʧʦ ʠʩʪʦʨʠʠ ʠʥʩʪʠʪʫʪʘ. ʄʳ ʦʙʷʟʘʥʳ ʵʪʠʤ ɻ.ʅ. ɽʟʝʨʦʚʦʡ, ʢʦʪʦʨʘʷ ʜʦ 

ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʨʘʙʦʪʘʣʘ ʚ ʤʫʟʝʝ. ɺ ʘʙʙʨʝʚʠʘʪʫʨʫ ʥʘʟʚʘʥʠʷ ʪʨʘʥʩʣʷʪʦʨʘ ʩ ʘʚʪʦʢʦʜʘ ʜʣʷ ɹʕʉʄ-6 ɹɽʄʐ 

ʚʭʦʜʠʪ ʟʘʛʣʘʚʥʘʷ ʙʫʢʚʘ ʝʝ ʬʘʤʠʣʠʠ ʥʘʨʷʜʫ ʩ ʬʘʤʠʣʠʷʤʠ ʧʝʨʚʦʧʨʦʭʦʜʮʝʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺ 1959 ʛʦʜʫ ʚ 

ʄɻʋ ʧʨʦʭʦʜʠʣʦ ɺʩʝʩʦʶʟʥʦʝ ʩʦʚʝʱʘʥʠʝ ʧʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʪʝʤʘʪʠʢʝ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ. 

ʇʨʦʛʨʘʤʤʘ ʝʛʦ ʜʦʢʣʘʜʦʚ [3] ʯʠʪʘʝʪʩʷ ʢʘʢ ʞʠʚʘʷ ʠʩʪʦʨʠʷ ʩʦʟʜʘʥʠʷ ʕɺʄ ʠ ʨʘʟʚʠʪʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ɻʘʣʠʥʘ ʅʠʢʦʣʘʝʚʥʘ ʚʳʩʪʫʧʘʣʘ ʩ ʜʦʢʣʘʜʦʤ ʚ ʩʝʢʮʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ 

ʩʦʭʨʘʥʠʣʘʩʴ ʧʨʦʛʨʘʤʤʘ ʵʪʦʛʦ ʩʦʚʝʱʘʥʠʷ. ɺ ʧʘʧʢʫ çʄʘʪʝʨʠʘʣʳ ʧʦ ʠʩʪʦʨʠʠ ʠʥʩʪʠʪʫʪʘè ʪʘʢʞʝ ʧʦʧʘʣ ʧʨʠʢʘʟ 

ʧʦ ʀʇʄ ʦʪ 17 ʘʧʨʝʣʷ 1970 ʛʦʜʘ [4], ʧʦʩʚʷʱʝʥʥʳʡ ʤʝʨʘʤ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʠ ʕɺʄ: ʦʪ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʟʘʣʘ ɹʕʉʄ-6 ʜʦ ʢʦʥʩʫʣʴʪʘʮʠʡ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʥʘʚʝʜʝʥʠʷ ʧʦʨʷʜʢʘ ʚ 

ʫʯʝʪʝ ʤʘʰʠʥʥʦʛʦ ʚʨʝʤʝʥʠ. ʂʩʪʘʪʠ, ʦʜʠʥ ʠʟ ʞʫʨʥʘʣʦʚ ʵʪʦʛʦ ʫʯʝʪʘ [5] ʭʨʘʥʠʪʩʷ ʚ ʘʨʭʠʚʝ ʤʫʟʝʷ. ʇʦʣʴʟʦʚʘʪʝʣʠ 

ʵʧʦʭʠ ɹʕʉʄ-6 ʠʟ ʩʘʤʳʭ ʨʘʟʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʜʦʣʞʥʳ ʧʦʤʥʠʪʴ, ʢʘʢ ʜʝʣʠʣʦʩʴ ʚʨʝʤʷ ʥʘ ʦʪʣʘʜʢʫ ʠ ʩʯʝʪ. ɺ ʀʇʄ 

ʨʝʛʫʣʷʨʥʘʷ ʨʘʙʦʪʘ ʦʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʥʘ ʚʨʝʤʷ çʦʧʝʨʘʪʠʚʥʦʡ ʨʘʙʦʪʳè ʩʚʷʟʘʥʥʦʡ ʩ ʟʘʧʫʩʢʘʤʠ ʢʦʩʤʠʯʝʩʢʠʭ 

ʘʧʧʘʨʘʪʦʚ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. çɻʦʣʦʜè ʥʘ ʤʘʰʠʥʥʦʝ ʚʨʝʤʷ ʚ ʀʇʄ ʢʦʥʯʠʣʩʷ ʙʣʠʞʝ ʢ 1978 ʛʦʜʫ, 

ʢʦʛʜʘ ʙʳʣʠ ʚʚʝʜʝʥʳ ʚ ʩʪʨʦʡ çʧʣʦʱʘʜʢʘè ʥʘ ʇʨʦʬʩʦʶʟʥʦʡ ʫʣ.  ʠ ʫʩʪʘʥʦʚʣʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʚʝ ɹʕʉʄ-6. 

ʅʝʜʘʚʥʦ ʫʰʝʣ ʠʟ ʞʠʟʥʠ ɸʣʝʢʩʘʥʜʨ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯ ʇʣʘʪʦʥʦʚ, ʦʜʠʥ ʠʟ ʥʘʯʠʥʘʪʝʣʝʡ ʙʘʣʣʠʩʪʠʯʝʩʢʠʭ 

ʨʘʩʯʝʪʦʚ ʚ ʀʇʄ. ʅʘ ʕɺʄ ɹʕʉʄ-1 ʦʥ ʧʨʦʚʦʜʠʣ ʨʘʩʯʝʪʳ ʚʳʚʝʜʝʥʠʷ ʢʨʳʣʘʪʦʡ ʨʘʢʝʪʳ çɹʫʨʷè, ʥʘʫʯʥʳʤ 

ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʩʦʟʜʘʥʠʷ ʢʦʪʦʨʦʡ ʙʳʣ ʄ.ɺ. ʂʝʣʜʳʰ. ʅʝʟʘʜʦʣʛʦ ʜʦ ʢʦʥʯʠʥʳ ɸʣʝʢʩʘʥʜʨ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯ 

ʥʘʧʠʩʘʣ ʘʚʪʦʨʫ ʪʨʠ ʧʠʩʴʤʘ ʩ ʚʦʩʧʦʤʠʥʘʥʠʷʤʠ ʦ ʝʛʦ ʧʝʨʚʦʤ ʟʥʘʢʦʤʩʪʚʝ ʩ ʕɺʄ, ʦ ʧʝʨʠʧʝʪʠʷʭ ʨʘʙʦʪʳ ʥʘ 

ɹʕʉʄ-1, ʉʪʨʝʣʝ, ʉʎʄ. ʕʪʠ ʧʠʩʴʤʘ [6], ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʠʢʦʩʥʫʪʩʷ ʢ ʨʘʙʦʯʠʤ ʙʫʜʥʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʕɺʄ 

50-60-ʳʭ ʛʦʜʦʚ, ʟʘʥʠʤʘʶʪ ʩʚʦʝ ʤʝʩʪʦ ʘʨʭʠʚʝ ʤʫʟʝʷ. ʆʥʠ ʩʫʱʝʩʪʚʝʥʥʦ ʜʦʧʦʣʥʷʶʪ ʩʦʜʝʨʞʘʥʠʝ ʜʚʫʭ 

ʧʨʝʧʨʠʥʪʦʚ, ʚʳʧʫʱʝʥʥʳʭ ʚ ʀʇʄ ʚ 2014 ʛʦʜʫ ɸ.ʂ. ʇʣʘʪʦʥʦʚʳʤ ʠ ʈ.ʄ. ʂʘʟʘʢʦʚʦʡ [7]. ʇʨʠʚʝʜʝʤ ʮʠʪʘʪʫ ʠʟ 

ʦʜʥʦʛʦ ʠʟ ʥʠʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶ ʪʨʫʜʥʦʩʪʠ ʙʫʜʥʝʡ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʪʝʭ ʣʝʪ: çʊʷʞʝʩʪʴ ʵʪʠʭ ʨʘʥʥʠʭ ʨʘʙʦʪ 

ʦʩʣʦʞʥʷʣʘʩʴ ʪʝʤ, ʯʪʦ ʢʘʞʜʳʡ ʥʦʚʳʡ ʂɸ (ʢʦʩʤʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ) ʠ ʢʘʞʜʘʷ ʥʦʚʘʷ ʕɺʄ ʥʝ ʙʳʣʠ ʩʦʚʤʝʩʪʠʤʳ ʩ 

ʧʨʝʜʳʜʫʱʠʤʠè.  

ɺ 1970 ʛʦʜʫ ɸ.ʉ. ʂʨʦʥʨʦʜ  ï  ʚʳʜʘʶʱʠʡʩʷ ʤʘʪʝʤʘʪʠʢ ʠ ʧʨʦʛʨʘʤʤʠʩʪ ʚʳʩʦʯʘʡʰʝʛʦ ʫʨʦʚʥʷ  ï  

ʥʘʧʠʩʘʣ çʇʘʤʷʪʥʫʶ ʟʘʧʠʩʢʫè [8], ʘʜʨʝʩʦʚʘʥʥʫʶ ʄ.ɺ. ʂʝʣʜʳʰʫ, ʧʦʩʚʷʱʝʥʥʫʶ ʧʫʪʷʤ çʧʨʝʦʜʦʣʝʥʠʷ 

ʫʛʨʦʞʘʶʱʝʛʦ ʦʪʩʪʘʚʘʥʠʷ ʩʦʚʝʪʩʢʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠè (ʮʠʪʘʪʘ ʠʟ ʟʘʧʠʩʢʠ). ɺ ʧʨʠʣʦʞʝʥʠʠ ʢ ʥʝʡ 

ʦʧʠʩʳʚʘʣʩʷ ʝʛʦ ʧʨʦʝʢʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʦʚʝʪʩʢʦʡ ʩʠʩʪʝʤʳ ɸʉ-144, ʢʦʪʦʨʫʶ ʧʨʝʜʣʘʛʘʣʦʩʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʠʩʪʝʤʳ ɽʉ ʕɺʄ. ʕʪʠ ʜʦʢʫʤʝʥʪʳ (ʟʘʧʠʩʢʘ ʧʦʜʧʠʩʘʥʘ ʂʨʦʥʨʦʜʦʤ) ʥʘʭʦʜʷʪʩʷ ʚ ʵʢʩʧʦʟʠʮʠʠ 

ʤʫʟʝʷ. ʉʦʙʩʪʚʝʥʥʦ, ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʠ ʚ ʚʠʨʪʫʘʣʴʥʦʤ ʘʨʭʠʚʝ ʘʢʘʜʝʤʠʢʘ ɸ.ʇ. ɽʨʰʦʚʘ, ʜʦʧʦʣʥʝʥʥʳʝ 

ʤʘʪʝʨʠʘʣʘʤʠ ʧʦ ʨʘʩʩʤʦʪʨʝʥʠʶ ʧʨʝʜʣʦʞʝʥʠʡ ʂʨʦʥʨʦʜʘ ʢʦʤʠʩʩʠʝʡ ɻʂʅʊ ʠ ʇʨʝʟʠʜʠʫʤʘ ɸʅ. ʋʜʠʚʠʪʝʣʴʥʦ, 

ʯʪʦ ʚ ʣʠʪʝʨʘʪʫʨʝ ʦ ɸ.ʉ. ʂʨʦʥʨʦʜʝ ʥʝʪ ʫʧʦʤʠʥʘʥʠʷ ʦʙ ʵʪʦʡ ʝʛʦ ʨʘʙʦʪʝ, ʭʦʪʷ ʜʣʷ ʚʩʝʭ, ʢʪʦ ʠʥʪʝʨʝʩʫʝʪʩʷ 

ʠʩʪʦʨʠʝʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʳʤ 
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ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʦʜʥʦʡ ʠʟ ʧʫʙʣʠʢʘʮʠʡ ʚ ʠʥʪʝʨʥʝʪʝ ʣʠʰʴ ʦʩʪʦʨʦʞʥʦ ʥʘʧʠʩʘʥʦ, ʯʪʦ çɸʣʝʢʩʘʥʜʨ 

ʉʝʤʝʥʦʚʠʯ ʧʨʝʢʨʘʩʥʦ ʧʦʥʠʤʘʣ, ʯʪʦ ʙʫʜʫʱʝʝ ʟʘ ʵʣʝʢʪʨʦʥʥʳʤʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʤʘʰʠʥʘʤʠ, ʠ ʜʝʷʪʝʣʴʥʦ 

ʫʯʘʩʪʚʦʚʘʣ ʚ ʦʙʩʫʞʜʝʥʠʷʭ ʩʪʨʫʢʪʫʨʳ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʕɺʄ. ʇʨʝʜʣʘʛʘʝʤʳʝ ʠʤ ʠʜʝʠ ʠʥʦʛʜʘ ʦʧʝʨʝʞʘʣʠ 

ʚʨʝʤʷ ʠ ʥʝ ʥʘʭʦʜʠʣʠ ʧʦʥʠʤʘʥʠʷ ʢʦʣʣʝʛè. 

ʊʝʤʘʪʠʯʝʩʢʠ ʩ ʤʘʪʝʨʠʘʣʘʤʠ ɸ.ʉ.  ʂʨʦʥʨʦʜʘ ʙʣʠʟʢʠ çʇʨʝʜʣʦʞʝʥʠʷ ʧʦ ʨʘʟʚʠʪʠʶ ʚ ɸʅ ʉʉʉʈ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʧʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝè [9], ʘʜʨʝʩʦʚʘʥʥʳʝ ʄ.ɺ. ʂʝʣʜʳʰʫ ʢʘʢ ʇʨʝʟʠʜʝʥʪʫ 

ɸʅ ʉʉʉʈ, ʥʘʧʠʩʘʥʥʳʝ ʚ 1971 ʛʦʜʫ ɸ.ʅ. ʄʷʤʣʠʥʳʤ. ʆʥʠ ʥʘʯʠʥʘʶʪʩʷ ʩ ʫʢʘʟʘʥʠʷ ʨʷʜʘ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʘʪʴ ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʘʰʠʥ ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʜʘʣʝʝ ʫʢʘʟʘʥʳ ʪʝʤʳ, ʨʘʟʨʘʙʘʪʳʚʘʶʱʠʝʩʷ ʚ 

ʦʪʜʝʣʝ, ʠʤ ʨʫʢʦʚʦʜʠʤʦʤ. ʇʨʠʯʝʤ ʵʪʠ ʪʝʤʳ ʫʪʚʝʨʞʜʝʥʳ ʧʦʩʪʘʥʦʚʣʝʥʠʷʤʠ ɻʂʅʊ. ʆʜʥʘ ʠʟ ʪʝʤ ʧʦʩʚʷʱʝʥʘ 

ʩʦʟʜʘʥʠʶ ʫʩʪʨʦʡʩʪʚʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ. ɺʦʟʤʦʞʥʦ, ʪʝʤ, ʠʥʪʝʨʝʩʫʝʪʩʷ ʠʩʪʦʨʠʝʡ ʨʘʟʚʠʪʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʙʫʜʝʪ ʠʥʪʝʨʝʩʥʦ ʧʦʩʤʦʪʨʝʪʴ, ʯʪʦ ʠʟ ʧʣʘʥʠʨʫʝʤʦʛʦ ʪʦʛʜʘ ʦʩʫʱʝʩʪʚʠʣʦʩʴ. 

ɿʥʘʯʠʤʦʩʪʴʶ ʧʣʘʥʦʚ ʚʠʜʠʤʦ ʦʙʲʷʩʥʷʝʪʩʷ ʠ ʧʨʝʜʣʦʞʝʥʠʝ ʩʦʟʜʘʥʠʷ ʆʪʜʝʣʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʧʨʠ 

ʀʇʄ, ʥʘ ʢʦʪʦʨʦʝ ʩʣʝʜʫʝʪ ʚʦʟʣʦʞʠʪʴ çʚʳʧʦʣʥʝʥʠʝ ʧʦʠʩʢʦʚʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʧʦ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ 

ʩʨʝʜʩʪʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʨʝʜʩʪʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʤʘʰʠʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ...è. ʅʘʧʦʤʥʠʤ, ʯʪʦ 

ɸ.ʅ. ʄʷʤʣʠʥ ʷʚʣʷʣʩʷ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʛʨʫʧʧʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʝʨʚʦʡ çʉʪʨʝʣʳè ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʝʛʦ ʦʪʜʝʣ 

ʟʘʥʠʤʘʣʩʷ ʩʦʟʜʘʥʠʝʤ, ʨʘʟʚʠʪʠʝʤ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʤʘʰʠʥ ʀʇʄ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝʤ ʘʧʧʘʨʘʪʥʳʭ ʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ɽʛʦ ʟʘʩʣʫʛʠ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ ʧʘʨʢʘ 

ʕɺʄ ʠʥʩʪʠʪʫʪʘ ʥʝʚʦʟʤʦʞʥʦ ʧʝʨʝʦʮʝʥʠʪʴ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩ ʢʦʥʮʘ 60-ʭ ʛʦʜʦʚ ʚ ʩʪʨʘʥʝ ʨʘʟʚʝʨʥʫʣʠʩʴ ʨʘʙʦʪʳ ʧʦ 

ʩʦʟʜʘʥʠʶ ʩʝʨʠʠ ɽʉ ʕɺʄ ʠ ʙʳʣ ʦʙʨʘʟʦʚʘʥ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʵʣʝʢʪʨʦʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ. ʆʪʜʝʣʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʧʨʠ ʀʇʄ ʩʦʟʜʘʥʦ ʥʝ ʙʳʣʦ. ʄ.ɺ. ʂʝʣʜʳʰ ʩʯʠʪʘʣ, ʯʪʦ 

ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʠʥʩʪʠʪʫʪʘ, ʢʘʢ ʠ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʦʣʥʷʝʤʳʭ ʪʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʞʝʩʪʢʦ ʦʛʨʘʥʠʯʠʚʘʪʴ.  

ʇʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʣʘʥʳ ʨʘʙʦʪ ʦʪʜʝʣʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ [10], 

ʧʦʜʧʠʩʘʥʥʳʝ ʝʛʦ ʟʘʚʝʜʫʶʱʠʤ ʄ.ʈ.  ʐʫʨʘ-ɹʫʨʦʡ 29 ʘʧʨʝʣʷ 1972 ʛ. ɺ ʥʠʭ ʦʪʤʝʯʝʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʨʘʙʦʪʳ 

ʧʦ ʘʨʭʠʪʝʢʪʫʨʝ ʕɺʄ, ʩʦʚʤʝʩʪʥʳʝ ʩ ʦʪʜʝʣʦʤ ɸ.ʅ. ʄʷʤʣʠʥʘ, ʫʧʦʤʷʥʫʪʳʝ ʚ ʝʛʦ çʇʨʝʜʣʦʞʝʥʠʷʭéè.  

ʇʨʝʜʣʘʛʘʣʠʩʴ ʷ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʙʣʝʤʦʡ ʩʦʟʜʘʥʠʷ ʨʦʙʦʪʦʚ, ʪʦʯʥʝʝ, ʩʦʟʜʘʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʨʘʙʦʪʳ ʘʚʪʦʤʘʪʦʚ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʪʠʭ ʨʘʙʦʪ ʧʣʘʥʠʨʦʚʘʣʦʩʴ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʦʪʜʝʣʘ ʠ ʚʳʜʝʣʝʥʠʝ ʦʪʜʝʣʫ ʥʝʩʢʦʣʴʢʠʭ ʕɺʄ (ʦʜʥʘ ɹʕʉʄ-6 ʠ ʦʜʥʘ 

ɸʉ-6). ʕʪʠʤ ʧʣʘʥʘʤ ʥʝ ʩʫʞʜʝʥʦ ʙʳʣʦ ʦʩʫʱʝʩʪʚʠʪʴʩʷ ï ʨʦʙʦʪʘʤʠ ʩʪʘʣʘ ʟʘʥʠʤʘʪʴʩʷ ʛʨʫʧʧʘ ɸ.ʂ. ʇʣʘʪʦʥʦʚʘ ʚ 

ʦʪʜʝʣʝ ɼ.ɽ. ʆʭʦʮʠʤʩʢʦʛʦ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʦʦʙʱʝʥʠʷ ʫʢʘʞʝʤ ʥʘ ʭʨʘʥʝʥʠʝ ʚ ʘʨʭʠʚʝ ʤʫʟʝʝ ʨʫʢʦʚʦʜʩʪʚ ʧʦ ʨʘʙʦʪʝ ʥʘ ʕɺʄ, 

ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʀʇʄ ʜʦ ʥʘʯʘʣʘ ʚʨʝʤʝʥʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. ʆʪʤʝʪʠʤ ʥʘʧʠʩʘʥʥʫʶ 

ʄ.ʈ. ʐʫʨʘ-ɹʫʨʦʡ ʠ ɺ.ʉ. ʐʪʘʨʢʤʘʥʦʤ ʧʦʜʨʦʙʥʫʶ ʠʥʩʪʨʫʢʮʠʶ çɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʘʰʠʥʘ ʄ-20è [11], 

ʢʦʪʦʨʘʷ ʙʳʣʘ ʠʟʜʘʥʘ ʟʘʚʦʜʦʤ ʉʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʘʰʠʥ ʚ 1962 ʛʦʜʫ. ʕʪʠ ʙʨʦʰʶʨʳ ʨʘʩʩʳʣʘʣʠʩʴ ʧʦ 

ʩʧʠʩʢʫ, ʚʝʨʦʷʪʥʦ ʚ ʨʘʤʢʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ çʂʦʤʠʩʩʠʠ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʄ-20è, 

ʢʦʪʦʨʘʷ ʙʳʣʘ ʩʦʟʜʘʥʘ 1961 ʛ. ʠ ʙʝʩʩʤʝʥʥʳʤ ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʢʦʪʦʨʦʡ ʩʪʘʣ ʄʠʭʘʠʣ ʈʦʤʘʥʦʚʠʯ. ʉʦʚʨʝʤʝʥʥʳʤ 

ʧʨʦʛʨʘʤʤʠʩʪʘʤʧʦʯʪʠ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʯʪʦ ʢʦʛʜʘ-ʪʦ ʩʦʜʝʨʞʘʥʠʝ ʙʨʦʰʶʨʳ ʙʳʣʦ ʜʦʩʪʫʧʥʳʤ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʅʘʜʝʝʤʩʷ, ʯʪʦ ʚʳʰʝʦʧʠʩʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʥʝ ʪʦʣʴʢʦ ʦ ʧʫʪʷʭ ʨʘʟʚʠʪʠʷ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʦ ʠ ʦ ʪʫʧʠʢʘʭ ʠ ʣʦʚʫʰʢʘʭ ʥʘ ʝʝ ʧʫʪʠ. 
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ʅʠʢʦʣʘʡ ɽʚʛʝʥʴʝʚʠʯ ɹʘʣʘʢʠʨʝʚ 

Balakirev1949@yandex.ru 

ɸʥʥʦʪʘʮʠʷ ï ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʪʦʨʠʷ ʩʦʟʜʘʥʠʷ ʩʦʟʜʘʥʠʷ ʕɺʄ ʕʣʴʙʨʫʩ 1-ʂɹ ʠ 

ʚʦʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʠʤʝʥʘ ʠʥʞʝʥʝʨʥʦʛʦ ʢʦʣʣʝʢʪʠʚʘ, ʦʩʫʱʝʩʪʚʠʚʰʝʛʦ ʵʪʫ ʨʘʟʨʘʙʦʪʢʫ. ʊʘʢʞʝ 

ʧʦʜʥʠʤʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʥʝʟʘʩʣʫʞʝʥʥʦ ʟʘʙʳʪʳʭ ʩʪʨʘʥʠʮʘʭ ʠʩʪʦʨʠʠ ʨʘʟʨʘʙʦʪʢʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ ʚ ʈʦʩʩʠʠ, ʥʘʭʦʜʷʱʫʶ ʧʘʨʘʣʣʝʣʠ ʚ ʩʝʛʦʜʥʷʰʥʠʭ ʤʠʨʦʚʳʭ ʨʘʟʨʘʙʦʪʢʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ʕʃʔɹʈʋʉ 1-ʂɹ, ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ, ʚʦʩʧʦʤʠʥʘʥʠʷ  

ʈʘʙʦʪʘʷ ʥʘʜ ʢʘʢʦʡ-ʣʠʙʦ ʠʜʝʝʡ, ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʧʦʜ ʨʫʢʘʤʠ ʠʥʩʪʨʫʤʝʥʪ, ʥʘ ʢʦʪʦʨʦʤ ʤʦʞʥʦ 

ʘʧʨʦʙʠʨʦʚʘʪʴ ʝʸ, ʥʝ ʟʘʤʝʯʘʝʰʴ, ʢʘʢ ʩ ʦʜʥʦʡ ʠʜʝʠ ʪʳ ʧʝʨʝʩʢʘʢʠʚʘʝʰʴ ʥʘ ʜʨʫʛʫʶ ʚ ʧʦʧʳʪʢʝ ʧʦʣʫʯʠʪʴ ʝʸ 

ʤʘʪʝʨʠʘʣʴʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ. ɸ ʨʝʟʫʣʴʪʘʪ, ʢ ʢʦʪʦʨʦʤʫ ʪʳ ʩʪʨʝʤʠʰʴʩʷ, ʢʘʢ ʙʫʜʪʦ ʫʜʘʣʷʝʪʩʷ, ʢʘʢ ʚʝʨʰʠʥʘ 

ʛʦʨʳ, ʥʘ ʢʦʪʦʨʫʶ ʚʩʢʘʨʘʙʢʠʚʘʝʰʴʩʷ, ʚʩʢʘʨʘʙʢʠʚʘʝʰʴʩʷ ʠ ʚʦʪ, ʢʘʞʝʪʩʷ, ʯʪʦ ʦʥʘ ʫʞʝ ʚ ʧʷʪʠ ʰʘʛʘʭ, ʥʦ ʦʧʷʪʴ 

ʪʨʝʙʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʠʣʳ ʥʘ ʝʱʸ ʦʜʠʥ ʩʝʨʧʘʥʪʠʥ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, 

ʢʦʪʦʨʳʝ ʛʦʪʦʚʳ ʨʝʘʣʠʟʦʚʘʪʴ ʫʤʦʧʦʤʨʘʯʠʪʝʣʴʥʳʡ ʘʣʛʦʨʠʪʤ, ʥʦ ʝʛʦ ʥʠʢʘʢ ʥʝ ʟʘʩʪʘʚʠʰʴ ʦʧʠʩʘʪʴ ʝʛʦ ʠʜʝʶ ʠ 

ʩʦʜʝʨʞʘʥʠʝ. ʌʠʟʠʢʫ ʪʨʝʙʫʝʪʩʷ ʘʫʜʠʪʦʨʠʷ ʢʦʣʣʝʛ, ʩ ʢʦʪʦʨʳʤʠ ʦʥ ʤʦʞʝʪ ʦʙʩʫʜʠʪʴ ʩʚʦʶ ʧʨʦʙʣʝʤʫ, ʘ 

ʧʨʦʛʨʘʤʤʠʩʪʫ ʩʦʙʝʩʝʜʥʠʢʦʤ ʷʚʣʷʝʪʩʷ ʢʦʤʧʴʶʪʝʨ. ɽʩʣʠ ʠʜʝʷ ʚʝʨʥʘ, ʪʦ ʧʨʦʛʨʘʤʤʘ ʟʘʨʘʙʦʪʘʝʪ, ʘ ʜʘʣʝʝ ʦʥ 

ʩʯʘʩʪʣʠʚʳʡ ʠ ʛʦʨʜʳʡ ʧʨʝʜʣʘʛʘʝʪ ʩʚʦʝ ʜʝʪʠʱʝ ʠ ʥʘʧʨʘʚʦ, ʠ ʥʘʣʝʚʦ. ʅʦ ʵʪʦʪ, ʚʳʰʝʦʧʠʩʘʥʥʳʡ ʧʦʜʭʦʜ ʢ 

ʩʦʟʜʘʥʠʶ ʥʦʚʦʛʦ, ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ ʠ ʜʣʷ ʝʸ ʠʟʦʙʨʝʪʘʪʝʣʝʡ ʠ ʧʨʦʛʨʘʤʤʠʩʪʦʚ.  

ʂʦʤʤʝʨʯʝʩʢʠʡ ʧʦ ʩʚʦʝʡ ʚʥʫʪʨʝʥʥʝʡ ʩʫʱʥʦʩʪʠ ʟʘʧʘʜʥʳʡ ʧʦʜʭʦʜ ʚ ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ ʪʨʝʙʫʝʪ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʜʝʥʝʞʥʳʭ ʚʣʦʞʝʥʠʡ ʠ ʧʦʵʪʦʤʫ ʫ ʥʠʭ ʪʝʣʝʛʘ ʯʘʩʪʦ ʚʧʝʨʝʜʠ ʣʦʰʘʜʠ. ʆʥʠ, ʥʝ ʫʩʧʝʚ ʩʦʟʜʘʪʴ ʯʪʦ-ʣʠʙʦ, 

ʫʞʝ ʥʘʯʠʥʘʶʪ ʨʝʢʣʘʤʠʨʦʚʘʪʴ, ʧʘʪʝʥʪʦʚʘʪʴ ʠ ʧʠʩʘʪʴ ʦʙ ʵʪʦʤ. ʅʘʰʝʤʫ, ʯʘʱʝ ʚʩʝʛʦ ʧʦʜʥʝʚʦʣʴʥʦʤʫ 

ʠʟʦʙʨʝʪʘʪʝʣʶ ʣʠʙʦ ʩʪʘʚʠʪʩʷ ʫʩʣʦʚʠʝ: çɺʦʪ ʪʝʙʝ ʩʨʦʢ, ʠ ʯʪʦʙʳ ʙʳʣʦ ʚʩʸ ʛʦʪʦʚʦéè, ʣʠʙʦ ʠʜʝʷ ʪʘʢ ʧʦʛʣʦʱʘʝʪ 

ʝʛʦ, ʯʪʦ ʦʥ ʛʦʪʦʚ ʧʨʦʜʘʪʴ ʧʦʩʣʝʜʥʶʶ ʨʫʙʘʭʫ, ʯʪʦʙʳ ʚʦʧʣʦʪʠʪʴ ʩʚʦʶ ʤʝʯʪʫ. ʇʨʠʤʝʨ ʂ.  ʕ. ʎʠʦʣʢʦʚʩʢʦʛʦ 

ʷʨʢʦʝ ʪʦʤʫ ʧʦʜʪʚʝʨʞʜʝʥʠʝ. 

ʅʦ ʚ ʧʦʧʫʣʷʨʥʦʩʪʠ ʥʘʰʠʤ ʫʯʝʥʳʤ ʠ ʠʟʦʙʨʝʪʘʪʝʣʷʤ ʥʝ ʧʦʚʝʟʣʦ, ʭʦʪʴ ʟʘʢʘʟʳʚʘʡ ʧʘʤʷʪʥʠʢ 

ʅɽʀɿɺɽʉʊʅʆʄʋ ʋʏɽʅʆʄʋ ʠ ʀɿʆɹʈɽʊɸʊɽʃʖ ʈʦʩʩʠʠ. ɺʦʪ ʚ ʦʜʥʦʡ ʠʟ ʥʝʤʥʦʛʠʭ ʠʟʜʘʥʥʳʭ ʫ ʥʘʩ ʢʥʠʛ ʦ 

ʚʳʜʘʶʱʠʭʩʷ ʢʦʤʧʴʶʪʝʨʱʠʢʘʭ ʫʞʝ ʚ ʧʨʝʜʠʩʣʦʚʠʠ ʛʦʚʦʨʠʪʩʷ: çʀ ʥʘʢʦʥʝʮ, ʚ ʜʘʥʥʦʡ ʛʣʘʚʝ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦʙ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝʥʳʭ: ʉʝʨʛʝʝ ɸʣʝʢʩʝʝʚʠʯʝ ʃʝʙʝʜʝʚʝ ï ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ, ʀʩʘʘʢʝ ʉʝʤʝʥʦʚʠʯʝ ɹʨʫʢʝ ï ʨʦʜʦʥʘʯʘʣʴʥʠʢʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʤʘʣʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʠ 

ʫʧʨʘʚʣʷʶʱʠʭ ʤʘʰʠʥ ʠ ʦ ʅʠʢʦʣʘʝ ʇʝʪʨʦʚʠʯʝ ɹʨʫʩʝʥʮʦʚʝ ï ʩʦʟʜʘʪʝʣʝ ʧʝʨʚʦʛʦ ʚ ʤʠʨʝ ʪʨʦʠʯʥʦʛʦ 

ʢʦʤʧʴʶʪʝʨʘè.  ʄʦʞʥʦ ʟʘʧʦʜʦʟʨʠʪʴ ʘʚʪʦʨʘ ʚ ʧʨʝʢʣʦʥʝʥʠʠ ʧʝʨʝʜ ʟʘʧʘʜʥʳʤʠ ʫʯʝʥʳʤʠ, ʥʦ ʵʪʦ ʥʝ ʪʘʢ! ɽʤʫ ʥʝ 

ʥʘ ʯʪʦ ʦʧʝʨʝʪʴʩʷ. ʈʘʢʝʪʳ ʣʝʪʘʶʪ, ʚʦʜʦʨʦʜʥʘʷ ʙʦʤʙʘ ʝʩʪʴ, ʘ ʚʦʪ ʢʪʦ ʵʪʦ ʜʝʣʘʣ, ʥʠʛʜʝ ʦ ʪʦʤ ʠ ʥʝ ʥʘʧʠʩʘʥʦ. 

ʂʫʜʘ ʥʠ ʰʣʦ, ʝʩʣʠ ʚʜʨʫʛ ʧʦʷʚʠʪʩʷ ʠʟʚʝʩʪʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʠʩʫʞʜʝʥʠʠ 

ʢʘʢʦʡ-ʣʠʙʦ ʥʘʛʨʘʜʳ, ʪʦ ʪʫʪ ʢʘʢ ʪʫʪ ʥʘʰʠ ʞʫʨʥʘʣʠʩʪʳ, ʢʘʢ ʤʫʭʠ...  ɸ ʦ ʜʨʫʛʠʭ? ʆ ʥʠʭ-ʪʦ ʵʪʦ ʚʩʸ ʚ ʦʜʥʦʤ 

ʩʣʦʚʝ ʧʦʜ ʢʦʜʦʚʳʤ ʥʘʟʚʘʥʠʝʤ çʢʦʣʣʝʢʪʠʚè ʚʦ ʬʨʘʟʝ ï çʢʦʣʣʝʢʪʠʚ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤéè. ʀ 

ʚʩ!y!! ɸ ʙʝʟ ʘʨʤʠʠ ʩʦʣʜʘʪ ʠ ʦʬʠʮʝʨʦʚ ʧʦʣʢʦʚʦʜʝʮ ï ʥʠʢʪʦ! 

ʀ ʪʘʢ, ʥʝʠʟʚʝʩʪʥʦʩʪʴ ʦ ʚʝʣʠʢʦʤ, ʩʜʝʣʘʥʥʦʤ ï ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʧʦʯʝʤʫ-ʪʦ ʧʦʣʥʘʷ ʥʝʠʟʚʝʩʪʥʦʩʪʴ ʠ 

ʥʝ ʚʝʣʠʢʦʝ! ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʵʪʦ ʧʘʪʦʣʦʛʠʯʝʩʢʘʷ ʟʘʢʨʳʪʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ʥʘʰʠʭ ʩʝʨʴʝʟʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʘʨʷʜʫ ʩ ʦʬʠʮʠʘʣʴʥʳʤ ʥʘʟʚʘʥʠʝʤ ʠʤʝʣʠ ʝʱʝ ʚʪʦʨʦʝ ʥʘʟʚʘʥʠʝ ʩ ʧʨʠʩʪʘʚʢʦʡ ʧ/ʷ ʠʣʠ 

ʚ/ʯ, ʠ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ,  ʧʦʪʦʤʫ ʯʪʦ, ʪʝ, ʢʪʦ ʜʝʣʘʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʠʟʜʝʣʠʷ ʥʠʯʝʛʦ  ʥʝ ʧʠʰʫʪ, ʪʘʢ ʢʘʢ ʠʤ 

ʥʝʢʦʛʜʘ ʠ ʜʦʢʫʤʝʥʪʘʮʠʶ-ʪʦ ʧʠʩʘʪʴ, ʘ ʫʞʝ ʦ ʩʝʙʝ ʠ ʦ ʜʨʫʛʠʭ ʠʤ ʠ ʚ ʛʦʣʦʚʫ ʥʝ ʧʨʠʭʦʜʠʪ ʯʪʦ-ʪʦ ʩʦʦʙʱʘʪʴ.  ɸ 

ʞʫʨʥʘʣʠʩʪʠʢʘ, ʢʦʪʦʨʘʷ, ʚʨʦʜʝ, ʵʪʠʤ ʜʦʣʞʥʘ ʟʘʥʠʤʘʪʴʩʷ, ʪʦʣʴʢʦ ʥʦʩ ʧʦ ʚʝʪʨʫ ʜʝʨʞʠʪ. ʂʘʢ ʥʝ ʢʨʫʪʠ, ʥʦ 

ʜʘʥʥʳʡ ʬʘʢʪ ʙʳʣ ʠ ʦʩʪʘʝʪʩʷ ʬʘʢʪʦʤ. 

ɺʦʪ ʠ ʦʙʨʘʱʘʷʩʴ ʢ ʪʝʤʝ ʦ ʉʦʚʝʪʩʢʠʭ ʕɺʄ, ʪʘʢ ʠʭ ʠʤʝʥʦʚʘʣʠ ʚ ʪʦ ʚʨʝʤʷ, ʥʘʤ ʙʳ ʭʦʪʝʣʦʩʴ 

ʚʩʧʦʤʥʠʪʴ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʪʘʢ ʢʘʢ ʩʦʟʜʘʥʥʦʝ ʯʝʣʦʚʝʢʦʤ ʠ ʩʘʤ ʯʝʣʦʚʝʢ ʥʝʨʘʟʨʳʚʥʦ ʟʘʚʷʟʘʥʳ ʚ 

ʦʜʥʫ ʩʫʜʴʙʫ. 
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ʅʘʯʥʝʤ ʩʦ ʩʥʠʤʢʘ ʥʘ ʨʠʩ.1, ʥʘ ʢʦʪʦʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥ ʦʧʳʪʥʳʡ ʦʜʥʦʧʨʦʮʝʩʩʦʨʥʳʡ ʚʘʨʠʘʥʪ ʤʘʰʠʥʳ. 

ɼʚʘ ʰʢʘʬʘ (ʨʘʟʤʝʨʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ ʢʥʠʞʥʦʛʦ), ʩʪʦʷʱʠʝ ʩʪʫʧʝʥʴʢʦʡ, ʧʨʝʜʩʪʘʚʣʷʶʪ ï ʦʜʠʥ ʰʢʘʬ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ, ʘ ʜʨʫʛʦʡ ʰʢʘʬ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʫʣʴʪʦʚʦʡ ʤʘʰʠʥʳ, ʩʪʦʷʱʝʡ ʥʘ 

ʩʪʦʣʝ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʘʰʠʥʘ ɼɺʂ-2, ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʠ ʩʜʘʯʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʟʘʤʝʥʝʥʥʘʷ ʥʘ 

ʘʥʘʣʦʛ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ IBMPC ï ɽʉ-1840. ɺʜʘʣʠ ʚʠʜʥʳ ʈʀʅʳ ʚ ʢʘʯʝʩʪʚʝ ʪʝʨʤʠʥʘʣʦʚ ʜʣʷ 

ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. ɺʦʪ ʠ ʚʩʸ ʮʝʥʪʨʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʝʩʣʠ ʥʝ ʟʘʛʣʷʜʳʚʘʪʴ ʧʦʜ ʬʘʣʴʰʧʦʣ, ʧʦʜ ʢʦʪʦʨʳʤ ʙʳʣʘ 

ʩʧʨʷʪʘʥʘ ʚʦʜʷʥʘʷ ʩʠʩʪʝʤʘ ʦʭʣʘʞʜʝʥʠʷ.  

ʀʪʘʢ, ʤʘʰʠʥʘ ʕʣʴʙʨʫʩ 1-ʂɹ, ʙʳʣ, ʧʦʞʘʣʫʡ, ʧʦʩʣʝʜʥʠʤ ʩʝʨʠʡʥʳʤ ʢʦʤʧʴʶʪʝʨʦʤ ʉʦʚʝʪʩʢʦʛʦ 

ʧʝʨʠʦʜʘ. ɺʦʪ ʢʨʘʪʢʘʷ ʦʬʠʮʠʘʣʴʥʘʷ ʩʧʨʘʚʢʘ ʦ ʥʝʡ: 

1. ɻʣʘʚʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ: ʄ.ɺ. ʊʷʧʢʠʥ. 

2. ʆʨʛʘʥʠʟʘʮʠʷ-ʨʘʟʨʘʙʦʪʯʠʢ: ʀʥʩʪʠʪʫʪ ʪʦʯʥʦʡ ʤʝʭʘʥʠʢʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠʤ. ʉ. ɸ. ʃʝʙʝʜʝʚʘ 

ɸʅ ʉʉʉʈ (ʀʊʄ ʠ ɺʊ),  

3. ɿʘʚʦʜ-ʠʟʛʦʪʦʚʠʪʝʣʴ: ʄʦʩʢʦʚʩʢʠʡ ʟʘʚʦʜ ʉɸʄ. 

4. ɻʦʜ ʦʢʦʥʯʘʥʠʷ ʨʘʟʨʘʙʦʪʢʠ: 1988. 

5. ɻʦʜ ʥʘʯʘʣʘ ʩʝʨʠʡʥʦʛʦ ʚʳʧʫʩʢʘ: 1988. 

6. ɻʦʜ ʧʨʝʢʨʘʱʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ: 1992. 

7. ʏʠʩʣʦ ʚʳʧʫʱʝʥʥʳʭ ʤʘʰʠʥ: ʙʦʣʝʝ 60. 

8. ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ: ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʮʝʥʪʨʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʧʨʦʛʨʘʤʤ ʜʣʷ ʕɺʄ ʪʠʧʘ 
ɹʕʉʄ-6. 

ʉʥʘʯʘʣʘ ʦʪʚʝʪʠʤ ʥʘ ʚʦʧʨʦʩ: çʇʦʯʝʤʫ ʧʦʩʣʝʜʥʠʤ ʩʝʨʠʡʥʳʤé?è. ɺ ʪʦ ʚʨʝʤʷ, 80-ʝ ʠ 90-ʝ ʛʦʜʳ, ʚ 

ʀʊʄ ʠ ɺʊ ʫʞʝ ʙʳʣʠ ʥʘʯʘʪʳ ʨʘʙʦʪʳ ʧʦ ʢʦʤʧʣʝʢʩʫ ʕʣʴʙʨʫʩ-3 ʚ ʩʦʩʪʘʚʝ ʢʦʤʘʥʜʳ ɹ. ɸ. ɹʘʙʘʷʥʘ. ɸʢʪʠʚʥʦ ʰʣʠ 

ʨʘʙʦʪʳ ʧʦ ʤʦʜʫʣʴʥʦʤʫ ʢʦʥʚʝʡʝʨʥʦʤʫ ʧʨʦʮʝʩʩʦʨʫ (ʄʂʇ) ʚ ʩʦʩʪʘʚʝ ʢʦʤʘʥʜʳ ʉʦʢʦʣʦʚʘ ɸ.ɸ. ʂʦʤʘʥʜʘ 

ʀʚʘʥʥʠʢʦʚʘ ɺ.ʇ. (ʦʥ ʨʦʜʦʤ ʪʦʞʝ ʠʟ ʀʊʄ ʠ ɺʊ)  ʚ ʤʠʥʠʩʪʝʨʩʪʚʝ ʵʣʝʢʪʨʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʨʘʙʦʪʘʣʘ ʥʘʜ 

ʕʣʝʢʪʨʦʥʠʢʦʡ ʉʉɹʀʉ (ʂʨʘʩʥʳʡ Cray). ɺ 1978 ʛ. ʄ. ɸ. ʂʘʨʮʝʚ ʥʘʯʘʣ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʦʡ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʦʡ 

ʚʝʢʪʦʨʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʰʠʥʳ ʄ-13 ʥʘ ʙʦʣʴʰʠʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʭʝʤʘʭ. ʆʪ ɻʣʫʰʢʦʚʘ ɺ. ʇ. ʧʦʩʪʦʷʥʥʦ 

ʚʳʜʚʠʛʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʩʫʧʝʨʧʨʦʝʢʪʳ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʦʚ ʥʘ ʙʘʟʝ ʩʢʨʝʱʠʚʘʥʠʷ ʉʦʚʝʪʩʢʠʭ ʕɺʄ. ʀ 

ʚʦʟʤʦʞʥʦ ʵʪʦʪ ʨʷʜ ʤʦʞʥʦ ʙʳʣʦ ʧʨʦʜʦʣʞʠʪʴ, ʥʦ ʨʝʘʣʴʥʦ ʨʘʙʦʪʘʶʱʝʡ ʣʦʰʘʜʢʦʡ ʙʳʣʘ ʚʥʫʯʢʘ ɹʕʉʄ-6 ʠ 

ʧʨʘʚʥʫʯʢʘ ʮʝʣʦʡ ʜʠʥʘʩʪʠʠ ɹʕʉʄ-ʦʚ  (ʄʕʉʄ(1951 ʛ), ɹʕʉʄ (1953 ʛ), ɹʕʉʄ-2 (1958 ʛ),  ɹʕʉʄ-4 (1965 ʛ), 

ɹʕʉʄ-6 (1966 ʛ) ï ʵʪʦ ʪʦʣʴʢʦ ʩʝʨʠʡʥʳʝ ʕɺʄ) ʤʘʰʠʥʘ ʕʣʴʙʨʫʩ-1-ʂɹ. ʅʝʣʴʟʷ ʥʝ ʫʧʦʤʷʥʫʪʴ ʦ ʨʘʟʨʘʙʦʪʢʝ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʆʀʗʀ ɼʫʙʥʘ, ʢʦʪʦʨʳʝ ʧʦʚʪʦʨʠʣʠ ʥʝʯʪʦ ʧʦʭʦʞʝʝ ʥʘ ʕʣʴʙʨʫʩ-1-ʂɹ ʩ ʭʦʨʦʰʠʤʠ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʅʦ, ʩʣʝʜʫʝʪ ʫʧʦʤʷʥʫʪʴ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʧʨʝʜʝʣʠʣʠ 

ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʚʳʧʫʩʢʘ ʤʘʰʠʥ ʕʣʴʙʨʫʩ-1-ʂɹ. ʅʘʩʪʫʧʠʣʘ ʵʧʦʭʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʢʦʪʦʨʘʷ 

ʧʦʛʣʦʪʠʣʘ ʜʘʞʝ ʪʦʪ ʞʝ SPARC ï ʠ, ʨʘʟʦʨʠʣʘ ʬʠʨʤʫ CRAY. ɸ ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ ʛʨʷʥʫʣʘ ʚʥʘʯʘʣʝ 

ʇɽʈɽʉʊʈʆʁʂɸ, ʘ ʧʦʪʦʤ çʇɽʈɽʃʆʄʂɸè ʠʩʪʦʨʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʡ. ʀ, ʥʘʢʦʥʝʮ, ʢʘʢ ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ 

ʘʢʢʦʨʜ, ʩʣʦʚʘ ʥʘʰʝʛʦ ʥʦʚʦʷʚʣʝʥʥʦʛʦ ʧʨʝʤʴʝʨ-ʤʠʥʠʩʪʨʘ, ʧʨʦʟʚʫʯʘʚʰʠʝ ʚ ɿʝʣʝʥʦʛʨʘʜʝ, ʦ ʪʦʤ, ʯʪʦ ʥʘʤ ʥʝ 

ʥʫʞʥʘ ʩʦʙʩʪʚʝʥʥʘʷ, ʨʦʩʩʠʡʩʢʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ. 

ʅʦ ʵʪʦ ʜʦʣʞʥʦ ʙʳʣʦ ʧʨʦʠʟʦʡʪʠ ʚ ʙʫʜʫʱʝʤ, ʘ ʟʜʝʩʴ ʚʩʸ ʞʝ ʭʦʯʝʪʩʷ ʩʢʘʟʘʪʴ ʦ ʧʨʠʯʠʥʘʭ ʧʦʷʚʣʝʥʠʷ 

ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʠ ʦ ʧʨʝʜʘʥʥʳʭ ʩʚʦʝʤʫ ʜʝʣʫ ʨʘʟʨʘʙʦʪʯʠʢʘʭ. ʇʦʩʣʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʠʝʤʢʠ ʤʘʰʠʥʳ 

ʕʣʴʙʨʫʩ1-ʂ2 ʥʘʯʠʥʘʝʪʩʷ ʩʝʨʠʡʥʦʝ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʦ. ɼʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʘʷ ʢʦʤʘʥʜʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʚʝʩʴʤʘ 

ʫʩʣʦʚʥʦ, ʚʳʩʚʦʙʦʞʜʘʝʪʩʷ ʦʪ ʥʘʧʨʷʞʝʥʥʦʡ, ʧʦʨʦʡ, ʢʨʫʛʣʦʩʫʪʦʯʥʦʡ ʨʘʙʦʪʳ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʢ ʩʜʘʯʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ. ʅʦ, ʢʪʦ ʢʘʢ ʥʝ ʨʘʟʨʘʙʦʪʯʠʢ, ʜʚʠʞʠʤʳʡ ʞʝʣʘʥʠʝʤ ʘʧʨʦʙʠʨʦʚʘʪʴ ʫʞʝ ʥʦʚʳʝ 

ʠʜʝʠ, ʚʦʟʥʠʢʰʠʝ ʚ ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʠ, ʟʥʘʝʪ ʚʩʸ ʦ ʜʦʩʪʦʠʥʩʪʚʘʭ ʠ ʥʝʜʦʩʪʘʪʢʘʭ ʩʚʦʝʛʦ ʜʝʪʠʱʘ. 
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ɻʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʟʜʘʥʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʕʣʴʙʨʫʩʘ1-ʂ2 ʙʳʣʠ ʥʠʟʢʦʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʝ ʢʘʯʝʩʪʚʦ, 

ʩʦʩʪʦʷʱʝʝ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʨʘʙʦʪʳ ʤʘʰʠʥʳ ʪʨʝʙʦʚʘʣʘʩʴ ʚʦʜʘ, ʫʞʘʩʥʦ ʙʦʣʴʰʦʡ ʇɺɺ ʠ ʚʩʸ ʯʪʦ ʟʘ ʥʠʤ ʪʷʥʫʣʦʩʴ, 

ʚʢʣʶʯʘʷ ʢʘʙʝʣʠ. ɸ ʩ ʧʨʦʛʨʘʤʤʠʩʪʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʝʜʦʩʪʘʪʢʦʤ ʙʳʣʠ ʤʘʣʘʷ ʨʘʟʤʝʨʥʦʩʪʴ ʯʠʩʣʘ ʩ ʧʣʘʚʘʶʱʝʡ 

ʟʘʧʷʪʦʡ, ʢʦʪʦʨʘʷ ʙʳʣʘ 48 ʨʘʟʨʷʜʥʦʡ ʠ, ʢʦʥʝʯʥʦ ʞʝ, ʦʪʩʫʪʩʪʚʠʝ ʢʦʤʘʥʜ ʙʘʡʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ.  

ɺʩʸ ʵʪʦ ʤʦʞʥʦ ʙʳʣʦ ʫʩʪʨʘʥʠʪʴ ʯʝʨʝʟ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʦʡ 64 ʨʘʟʨʷʜʥʦʡ ʤʘʰʠʥʳ ʩ ʩʦʙʩʪʚʝʥʥʳʤʠ 

ʢʘʥʘʣʘʤʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʠ ʨʘʩʰʠʨʝʥʥʳʤ ʥʘʙʦʨʦʤ ʢʦʤʘʥʜ. ʅʦ ʚʦʪ ʥʘʣʠʯʠʝ ʚʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ 

ʦʭʣʘʞʜʝʥʠʷ, ʢ ʩʦʞʘʣʝʥʠʶ, ʧʨʝʜʦʧʨʝʜʝʣʷʣʘʩʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ɹʀʉ ʠ ʉɹʀʉ, ʚʳʜʝʣʷʶʱʠʭ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ. ɾʝʣʘʪʝʣʴʥʳʤ ʨʘʩʰʠʨʝʥʠʝʤ ʘʨʭʠʪʝʢʪʫʨʳ ʢʦʤʘʥʜ ʙʳʣʦ ʙʳ ʚʚʝʜʝʥʠʝ ʙʘʡʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ. 

ɹʳʣʦ ʤʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʨʘʩʰʠʨʝʥʠʶ ʩʠʩʪʝʤʳ ʢʦʤʘʥʜ ʨʦʜʥʦʡ ɹʕʉʄ-6 ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʅʦ 

ʛʣʘʚʥʳʤ ʢʦʥʩʫʣʴʪʘʥʪʦʤ ʧʦ ʧʦʧʦʣʥʝʥʠʶ ʢʦʤʘʥʜ ʙʳʣ ʄʘʨʢ ɻʝʨʤʘʥʦʚʠʯ ʏʘʡʢʦʚʩʢʠʡ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʪʨʫʢʪʫʨʳ 

64 ʨʘʟʨʷʜʥʦʛʦ ʯʠʩʣʘ ʩ ʧʣʘʚʘʶʱʝʡ ʟʘʧʷʪʦʡ, ʪʦ ʙʳʣ ʚʳʙʨʘʥ ʩʪʘʥʜʘʨʪ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʀʛʦʨʝʤ ʅʠʢʦʣʘʝʚʠʯʝʤ 

ʉʠʣʠʥʳʤ ʠʟ ʆʀʗʀ (ɼʫʙʥʘ).  

ʅʦ ʛʣʘʚʥʳʡ ʚʦʧʨʦʩ ʚ ʵʪʦʡ ʨʘʟʨʘʙʦʪʢʝ, ʙʳʣ ʥʝ ʚ ʧʨʦʙʣʝʤʘʭ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ, ʘ ʚ ʧʦʣʫʯʝʥʠʝ ʟʘʢʘʟʘ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ. ʇʦʣʫʯʘʣʦʩʴ ʪʘʢ, ʯʪʦ ʄʠʥʠʩʪʝʨʩʪʚʦ ʨʘʜʠʦʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʤ ʀʊʄ ʠ ɺʊ ʥʘʭʦʜʠʣʩʷ 

ʦʜʥʦʡ ʥʦʛʦʡ, ʘ ʜʨʫʛʦʡ ʦʥ ʯʠʩʣʠʣʩʷ ʚ ɸʅ ʉʉʉʈ, ʤʦʛʣʦ ʧʦʨʫʯʠʪʴ ʨʘʟʨʘʙʦʪʘʪʴ ʕʣʴʙʨʫʩ 1-ʂɹ ʪʦʣʴʢʦ, ʝʩʣʠ ʙʳʣ 

ʟʘʢʘʟʯʠʢ. ʀ ʪʦʛʜʘ, ʦʪ ʣʠʮʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʙʳʣʠ ʧʦʩʣʘʥʳ ʚ ʠʥʩʪʠʪʫʪ ʀɸʕ ʠʤ. ʂʫʨʯʘʪʦʚʘ ʀ.ɺ. ʛʦʥʮʳ, ʢʦʪʦʨʳʝ 

ʜʦʛʦʚʦʨʠʣʠʩʴ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ʵʪʦʛʦ ʠʥʩʪʠʪʫʪʘ ʦ ʪʦʤ, ʯʪʦ ʪʝ ʜʦʣʞʥʳ ʥʘʧʠʩʘʪʴ 

ʧʠʩʴʤʦ ʦʪ ʩʚʦʝʛʦ ʠʤʝʥʠ ʧʦ çʨʳʙʝè, ʟʘʛʦʪʦʚʣʝʥʥʦʡ ʩʦʪʨʫʜʥʠʢʘʤʠ ʠʥʩʪʠʪʫʪʘ ʨʘʟʨʘʙʦʪʯʠʢʘ. ɺʪʦʨʳʤ 

ʩʪʨʘʭʦʚʦʯʥʳʤ ʚʘʨʠʘʥʪʦʤ ʜʣʷ ʦʧʨʘʚʜʘʥʠʷ ʨʘʟʨʘʙʦʪʢʠ, ʙʳʣʦ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʦʙ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʕʣʴʙʨʫʩ 1-ʂɹ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʧʨʦʮʝʩʩʦʨʘ ʢ ʢʦʤʧʣʝʢʩʫ ʄʂʇ. ʊʘʢ ʠʣʠ ʠʥʘʯʝ, ʥʦ ʚʩʸ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʄʂʇ ʜʝʣʘʣʦʩʴ ʥʘ ʤʘʰʠʥʘʭ ʘʨʭʠʪʝʢʪʫʨʳ ɹʕʉʄ-6, ʧʦʵʪʦʤʫ ʪʘʢʦʝ ʧʨʝʜʣʦʞʝʥʠʝ 

ʙʳʣʦ ʚʧʦʣʥʝ ʦʧʨʘʚʜʘʥʥʳʤ. ɺʩʝʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʨʘʙʦʪʦʡ ʠ ʜʦʢʫʤʝʥʪʘʤʠ ʟʘʥʠʤʘʣʘʩʴ ɻʦʩʪʝʚʘ ɸʥʪʦʥʠʥʘ 

ɸʣʝʢʩʝʝʚʥʘ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʥʝ ʟʘʤʝʥʠʤʘ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ, ʠ ʵʪʦʪ ʞʠʚʯʠʢ ʚʝʟʜʝ ʫʩʧʝʚʘʣ ʠ ʚʩʸ ʟʥʘʣ, ʦʩʦʙʝʥʥʦ, ʯʪʦ 

ʪʘʤ ʥʘʚʝʨʭʫ. ʅʝ ʚʩʝʛʜʘ ʥʘʡʜʝʪʩʷ ʜʦʩʪʦʡʥʳʡ ʯʝʣʦʚʝʢ ʥʘ ʪʘʢʫʶ ʥʝ çʧʨʝʩʪʠʞʥʫʶè ʨʘʙʦʪʫ, ʥʦ ʫ ʊʷʧʢʠʥʘ ʄ. ɺ. 

ʪʘʢʦʡ ʯʝʣʦʚʝʢ ʙʳʣ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʣ ʝʤʫ ʩʦʩʨʝʜʦʪʘʯʠʚʘʪʴʩʷ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʧʨʦʩʘʭ ʨʘʟʨʘʙʦʪʢʠ. ʄʘʨʢ 

ɺʘʣʝʨʴʷʥʦʚʠʯ ʥʝ ʣʶʙʠʣ ʭʦʜʠʪʴ ʧʦ ʥʘʯʘʣʴʩʪʚʫ, ʣʶʙʠʤʦʝ ʤʝʩʪʦ, ʚ ʢʦʪʦʨʦʝ ʦʥ ʯʘʩʪʦ ʟʘʛʣʷʜʳʚʘʣ, ʙʳʣʘ ʢʫʨʠʣʢʘ 

ʥʘ ʣʝʩʪʥʠʯʥʦʤ ʧʨʦʣʝʪʝ ʧʝʨʝʜ ʚʭʦʜʦʤ ʥʘ ʯʝʨʜʘʢ.  ʊʘʤ ʚ ʪʘʙʘʯʥʦʤ ʜʳʤʫ ʦʙʩʫʞʜʘʣʠʩʴ ʤʥʦʛʠʝ ʥʶʘʥʩʳ 

ʩʦʟʜʘʚʘʝʤʦʡ ʤʘʰʠʥʳ, ʚʝʨʥʝʝ ʙʦʣʴʰʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʧʨʠʥʠʤʘʣʠʩʴ ʚʧʦʣʥʝ ʷʩʥʳʝ ʨʝʰʝʥʠʷ. 

ʊʝʧʝʨʴ ʦʙ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʨʘʟʨʘʙʦʪʢʫ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʊʷʧʢʠʥ ʄ.ɺ. ʙʳʣ 

ʛʣʘʚʥʳʤ ʢʦʥʩʪʨʫʢʪʦʨʦʤ, ʟʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʪʚʝʯʘʣ ʊʶʨʠʥ ɺ.ʌ., ʟʘ ʩʠʩʪʝʤʳ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʄʂʇ ʦʪʚʝʯʘʣ ʏʘʡʢʦʚʩʢʠʡ ʄ.ɻ., ʟʘ ʪʝʩʪʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʦʪʣʘʜʢʫ 

ʤʘʰʠʥʳ ɹʘʣʘʢʠʨʝʚ ʅ.ɽ. çʈʷʜʦʚʳʭè ʫʯʘʩʪʥʠʢʦʚ ʚ ʨʘʟʨʘʙʦʪʢʝ ʙʳʣʦ ʥʝʤʥʦʛʦ. 

- ʀʥʞʝʥʝʨʳ ʫ ʊʷʧʢʠʥʘ ʚ ʦʩʥʦʚʥʦʤ ʙʳʣʠ ʞʝʥʱʠʥʳ ʠ ʨʘʙʦʪʳ ʨʘʩʧʨʝʜʝʣʷʣʠʩʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: ʚʳʰʝʫʧʦʤʷʥʫʪʘʷ ɻʦʩʪʝʚʘ ɸ.ɸ. ʙʳʣʘ ʢʦʦʨʜʠʥʘʪʦʨʦʤ ʚʩʝʭ ʨʘʙʦʪ; ɺʦʚʢ ɺʝʨʘ 

ʦʪʚʝʯʘʣʘ ʟʘ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ (ɸʋ); ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ (ʋʋ) ʨʘʟʨʘʙʘʪʳʚʘʣ 

ʂʫʟʥʝʮʦʚ ʀʛʦʨʴ; ʉʝʨʜʶʢʦʚʘ ʆʣʴʛʘ ʅʠʢʦʣʘʝʚʥʘ ï ʦʪʚʝʯʘʣʘ ʟʘ ʙʣʦʢ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʧʨʝʨʳʚʘʥʠʡ ʠ ʩʚʷʟʴ ʩ ʚʥʝʰʥʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ; ʤʦʣʦʜʳʝ ʠʥʞʝʥʝʨʳ ɽʨʦʰʝʥʢʦʚ ʉʣʘʚʘ ʠ 

ʅʘʚʠʯʠʭʠʥ ɺʦʣʦʜʷ ʦʪʚʝʯʘʣʠ ʟʘ ʚʥʝʰʥʠʝ ʫʩʪʨʦʡʩʪʚʘ.  

- ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʪʦʡʢʠ ʧʘʤʷʪʠ ʩ ʩʦʧʨʷʞʝʥʠʝʤ ʜʣʷ ʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ ʩʪʦʡʢʘʤʠ ʧʘʤʷʪʠ 

ʧʨʠʚʣʝʢʣʠ ɺʝʣʠʢʦʚʩʢʦʛʦ ʄ. ɼ. 

- ɻʨʫʧʧʘ ʩʠʩʪʝʤʥʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʊʶʨʠʥʘ ɺ.ʄ. ʵʪʦ  ɿʝʣʴʜʠʥʦʚʘ ʉʚʝʪʣʘʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʜʫʙʣʝʨ ɺʣʘʜʠʤʠʨʘ ʌʝʜʦʨʦʚʠʯʘ, ʫʩʧʝʚʘʚʰʘʷ ʩʦʧʨʦʚʦʞʜʘʪʴ ʆʉ ɼʀʉʇɸʂ ʜʣʷ 

ʕʣʴʙʨʫʩ1-ʂ-2 ʠ ɹʕʉʄ-6; ʂʦʨʥʝʝʚ ɺʦʣʦʜʷ, ʨʘʟʨʘʙʘʪʳʚʘʚʰʠʡ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʧʫʣʴʪʦʚʦʡ ʤʘʰʠʥʳ ʩʥʘʯʘʣʘ ʥʘ ɼɺʂ-2, ʘ ʟʘʪʝʤ ʠ ʥʘ ɽʉ-1840; ʉʘʤʦʬʘʣʦʚ ɺ.ɺ. ï ʦʪʣʘʜʯʠʢ ʠ 

ʩʨʝʜʩʪʚʘ ʦʪʣʘʜʢʠ; ʐʝʙʘʥʦʚ ɺ.ʌ. ï ʷʜʨʦ ʆʉ; ʗʨʦʩʣʘʚʮʝʚ ʄʠʭʘʠʣ ʚʠʨʪʫʘʣʴʥʳʝ ʤʘʰʠʥʳ ʠ 

UNIX; ʈʘʯʠʥʩʢʠʡ ʉʪʘʩ ï ʬʘʡʣʦʚʘʷ ʩʠʩʪʝʤʘ; ɻʘʡʜʘʨʝʥʢʦ ʅʠʢʦʣʘʡ ï ʨʝʜʘʢʪʦʨ ʪʝʢʩʪʦʚ 

ɼʀʄʀʇ. 

- ɻʨʫʧʧʘ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʄ. ɻ. ʏʘʡʢʦʚʩʢʦʛʦ ʙʳʣʘ ʚʝʩʴʤʘ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʚ ʩʦʩʪʘʚʝ 3-ʭ 

ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

- ɻʨʫʧʧʘ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʅ. ɽ. ɹʘʣʘʢʠʨʝʚʘ, ʦʪʚʝʯʘʚʰʠʭ ʟʘ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʉʝʜʦʚ ɸʣʝʢʩʝʡ, 

ʃʷʧʠʥ ʉʝʨʛʝʡ, ʌʠʣʶʰʢʠʥ ʅʠʢʦʣʘʡ, ʀʦʘʥʝʩʷʥ ʅ., ʄʫʢʠʥ ɸ.ʅ.  

ɺʦʪ ʠ ʚʝʩʴ ʦʩʥʦʚʥʦʡ ʩʦʩʪʘʚ, ʥʘ ʢʦʪʦʨʳʡ ʣʝʛʣʘ ʨʘʟʨʘʙʦʪʢʘ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ ʕʣʴʙʨʫʩ 1-ʂɹ. 

ʊʝʤʧʳ ʨʘʟʨʘʙʦʪʢʠ: ʚ ʘʧʨʝʣʝ 1987 ʛʦʜʘ ʧʨʠʩʪʫʧʠʣʠ ʢ ʨʘʟʨʘʙʦʪʢʝ ʘʧʧʘʨʘʪʫʨʳ, ʘ ʚ ʩʝʥʪʷʙʨʝ ʤʘʰʠʥʘ 

ʙʳʣʘ ʛʦʪʦʚʘ ʢ ʦʪʣʘʜʢʝ. ʊʦ ʝʩʪʴ, ʤʝʥʝʝ ʯʝʤ ʟʘ 6 ʤʝʩʷʮʝʚ ʙʳʣ ʛʦʪʦʚ ʦʙʨʘʟʝʮ ʠ ʚ ʢʦʥʮʝ ʵʪʦʛʦ ʞʝ 1987 ʛʦʜʘ 

ʧʨʦʰʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ. 

ʏʪʦ ʙʳʣʦ ʩʜʝʣʘʥʦ? ʆʜʥʦʤʘʰʠʥʥʳʡ ʢʦʤʧʣʝʢʩ ï ʩʘʤʘ ʤʘʰʠʥʘ ʩʦ ʚʩʝʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ. ɹʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʆʉ ɼʀʉʇɸʂ ʬʘʢʪʠʯʝʩʢʠ ʫʞʝ ʜʣʷ ʥʦʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʥʦ ʩʦʭʨʘʥʷʶʱʘʷ 

ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʜʣʷ ʟʘʜʘʯ ʩ ɹʕʉʄ-6. ʅʦ ʢʨʦʤʝ ʵʪʦʛʦ, ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʦʩʥʦʚʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʙʳʣ 

ʩʦʟʜʘʥ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʤʦʥʠʪʦʨ ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥ, ʠ ʢ ʥʝʤʫ ʫʩʧʝʰʥʦ ʧʦʜʢʣʶʯʝʥʘ ʙʳʣʘ ʆʉ UNIX, ʆʉ 
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ɼʀʉʇɸʂ ʠ ʪʝʩʪʠʨʫʶʱʘʷ  ʩʠʩʪʝʤʘ. ɹʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʪʨʘʥʩʣʷʪʦʨʳ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʝ ʥʘ ʪʦʪ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ɹʳʣʠ ʩʦʟʜʘʥʘ ʧʫʣʴʪʦʚʘʷ ʠ ʪʝʩʪʠʨʫʶʱʠʝ ʩʠʩʪʝʤʳ. ɹʦʣʝʝ ʪʦʛʦ ʉʝʜʦʚʳʤ ɸʣʝʢʩʝʝʤ, ʥʘ ʦʩʥʦʚʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʢʨʦʩʨʝʜʩʪʚ, ʙʳʣʘ ʩʦʟʜʘʥʘ ʢʨʦʩʩ ʧʣʘʪʬʦʨʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ 

ʛʦʪʦʚʠʣʘ ʧʨʦʛʨʘʤʤʳ ʥʘ ʧʫʣʴʪʦʚʦʡ ʤʘʰʠʥʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʢʨʳʚʘʣʘʩʴ ʜʦʨʦʛʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ 

ʧʨʦʛʨʘʤʤ ʥʘ ʚʭʦʜʷʱʠʭ ʚ ʤʦʜʫ ʧʝʨʩʦʥʘʣʴʥʳʭ ʠ ʙʳʪʦʚʳʭ ʢʦʤʧʴʶʪʝʨʘʭ. ʅʝʙʦʣʴʰʠʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ 

ʟʥʘʯʠʤʦʩʪʠ ʩʚʝʨʰʝʥʥʳʭ ʜʝʣ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʧʦʷʚʣʝʥʠʝ ʜʝʣʝʛʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʝ ʠʟ ʉʐɸ. ʇʦʩʝʪʠʚʰʠʭ ʀʊʄ ʠ ɺʊ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʠʟ ʉʐɸ ʚʝʩʴʤʘ ʧʦʨʘʟʠʣʦ ʪʦ, ʯʪʦ ʆʉ UNIX ʙʳʣʘ 

ʧʝʨʝʥʝʩʝʥʘ ʥʘ ʥʝ ʙʘʡʪ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʤʘʰʠʥʫ ʕʣʴʙʨʫʩ1-ʂɹ ʤʝʥʝʝ ʯʝʤ ʟʘ ʧʦʣʛʦʜʘ. ʋ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ʠʤʝʣʩʷ ʪʦʣʴʢʦ ʜʠʩʪʨʠʙʫʪʠʚ ʪʝʢʩʪʦʚ ʆʉ UNIX ʜʣʷ ʩʝʨʠʠ ʤʘʰʠʥ DEC ʠ ʦʧʳʪ ʨʘʟʨʘʙʦʪʢʠ, ʥʦ ʜʨʫʛʦʡ ʆʉ ï 

ɼʀʉʇɸʂ.  ʋʞʝ ʪʦʛʜʘ, ʚʠʜʠʤʦ, ʩʦʩʪʦʷʣʦʩʴ çʩʚʘʪʦʚʩʪʚʦè ʤʥʦʛʠʭ ʥʘʰʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʩʧʫʩʪʷ 

ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʫʝʭʘʣʠ ʚ ʉʐɸ, ʪʘʢʠʝ ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʗʨʦʩʣʘʚʮʝʚ ʄʠʭʘʠʣ. 

ʈʘʙʦʪʘ ʧʦ ʕʣʴʙʨʫʩ1-ʂɹ ʙʳʣʘ ʚʳʜʚʠʥʫʪʘ ʥʘ ʧʨʝʤʠʶ ʉʄ ʉʉʉʈ. ʀ ʭʦʪʷ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʥʘ ʥʝ 

ʫʩʪʫʧʘʣʘ ʕʣʴʙʨʫʩ-2, ʥʦ ʵʪʦ ʙʳʣ ʥʝ ʦʙʦʨʦʥʥʳʡ ʟʘʢʘʟ, ʘ ʟʥʘʯʠʪ ʠ ʧʨʝʤʠʷ ʧʦʞʠʞʝ. ʇʨʝʤʠʠ ʜʦʩʪʦʡʥʳ ʙʳʣʠ ʚʩʝ 

ʨʘʟʨʘʙʦʪʯʠʢʠ, ʥʦ ʩʫʱʝʩʪʚʦʚʘʣ ʢʘʢ ʚʩʝʛʜʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʨʠʪʫʘʣ: ʦʪ ʀʊʄ ʠ ɺʊ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ, ʦʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʙʷʟʘʪʝʣʴʥʦ, ʞʝʣʘʪʝʣʴʥʦ ʦʪ ʨʘʙʦʯʝʛʦ ʢʣʘʩʩʘ ʠ ʦʪ ʦʨʛʘʥʠʟʘʮʠʠ, ʚʥʝʜʨʠʚʰʝʡ ʠʣʠ ʚʥʝʜʨʷʶʱʝʡ 

ʢʦʤʧʣʝʢʩ ʕʣʴʙʨʫʩ1-ʂɹ. 

 

ʂɸɹʀʅɽʊ ʄʀʅʀʉʊʈʆɺ ʉʉʉʈ 

ʇ ʆ ʉ ʊ ɸ ʅ ʆ ɺ ʃ ɽ ʅ ʀ ɽ 
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ʄʦʩʢʚʘ, ʂʨʝʤʣʴ 

ʆ ʧʨʠʩʫʞʜʝʥʠʠ ʚ 1991 ʛʦʜʫ ʦʪ ʠʤʝʥʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʉʉʉʈ ʧʨʝʤʠʡ ʟʘ ʚʳʧʦʣʥʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʦ ʚʘʞʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ 
ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʝʛʦ ʦʪʨʘʩʣʝʡ ʠ ʟʘ ʚʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʙʦʪ 

 

ʈʘʩʩʤʦʪʨʝʚ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʉʉʉʈ ʧʦ ʥʘʫʢʝ ʠ ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʉʦʚʝʪʘ ɺʩʝʦʙʱʝʡ 
ʢʦʥʬʝʜʝʨʘʮʠʠ ʧʨʦʬʩʦʶʟʦʚ ʉʉʉʈ, ʂʘʙʠʥʝʪ ʄʠʥʠʩʪʨʦʚ ʉʉʉʈ ʧ ʦ ʩ ʪ ʘ ʥ ʦ ʚ ʣ ʷ ʝ ʪ: 

 

ʇʨʠʩʫʜʠʪʴ ʚ 1991 ʛʦʜʫ ʦʪ ʠʤʝʥʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʉʉʉʈ ʧʨʝʤʠʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʉʦʚʝʪʘ 

ʄʠʥʠʩʪʨʦʚ ʉʉʉʈ ʦʪ 18 ʦʢʪʷʙʨʷ 1979 ʛ. N 950, ʟʘ ʚʳʧʦʣʥʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʝʢʪʥʦ-

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʦ ʚʘʞʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʝʛʦ 
ʦʪʨʘʩʣʝʡ ʠ ʟʘ ʚʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʙʦʪ: 

ééé.. 

39.ʊʗʇʂʀʅʋ ʄʘʨʢʫ ɺʘʣʝʨʠʘʥʦʚʠʯʫ, ʜʦʢʪʦʨʫ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʥʘʯʘʣʴʥʠʢʫ ʦʪʜʝʣʘ ʀʥʩʪʠʪʫʪʘ ʪʦʯʥʦʡ 
ʤʝʭʘʥʠʢʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠʤʝʥʠ ʉ. ɸ. ʃʝʙʝʜʝʚʘ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈ, ʨʫʢʦʚʦʜʠʪʝʣʶ ʨʘʙʦʪʳ, 

ʉʀɼʆʈʆɺʋ-ɹʀʈʖʂʆɺʋ ɺʘʣʝʨʠʶ ɼʤʠʪʨʠʝʚʠʯʫ, ʟʘʤʝʩʪʠʪʝʣʶ ʥʘʯʘʣʴʥʠʢʘ ʦʪʜʝʣʝʥʠʷ, 

ʊʖʈʀʅʋ ɺʣʘʜʠʤʠʨʫ ʌʝʜʦʨʦʚʠʯʫ, ʜʦʢʪʦʨʫ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʥʘʯʘʣʴʥʠʢʫ ʦʪʜʝʣʘ,  

ɹɸʃɸʂʀʈɽɺʋ ʅʠʢʦʣʘʶ ɽʚʛʝʥʴʝʚʠʯʫ,  

ʂʆʈʆʊɸɽɺʋ ʖʨʠʶ ʉʝʨʛʝʝʚʠʯʫ, ʢʘʥʜʠʜʘʪʘʤ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, 

ɿɽʃʔɼʀʅʆɺʆʁ ʉʚʝʪʣʘʥʝ ɸʣʝʢʩʘʥʜʨʦʚʥʝ, 

ʏɸʁʂʆɺʉʂʆʄʋ ʄʘʨʢʫ ɻʝʨʤʘʥʦʚʠʯʫ, ʢʘʥʜʠʜʘʪʘʤ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʥʘʯʘʣʴʥʠʢʘʤ ʩʝʢʪʦʨʦʚ,  

ɺʆɺʂ ɺʝʨʝ ɹʦʨʠʩʦʚʥʝ,  

ɻʆʉʊɽɺʆʁ ɸʥʪʦʥʠʥʝ ɸʣʝʢʩʝʝʚʥʝ,  

ʂʋɿʅɽʎʆɺʋ ʀʛʦʨʶ ʅʠʢʦʣʘʝʚʠʯʫ, 

ʉɽʈɼʖʂʆɺʆʁ ʆʣʴʛʝ ʅʠʢʦʣʘʝʚʥʝ, ʥʘʯʘʣʴʥʠʢʘʤ ʛʨʫʧʧ, 

ɺɽʃʀʂʆɺʉʂʆʄʋ ʄʠʭʘʠʣʫ ɼʘʥʠʣʦʚʠʯʫ, ʛʣʘʚʥʦʤʫ ʩʧʝʮʠʘʣʠʩʪʫ-ʵʣʝʢʪʨʦʥʠʢʫ, ʨʘʙʦʪʥʠʢʘʤ ʪʦʛʦ ʞʝ ʠʥʩʪʠʪʫʪʘ; 

ʂʆɺɸʃɽɺʋ ɺʣʘʜʠʤʠʨʫ ʀʣʴʠʯʫ, ʛʣʘʚʥʦʤʫ ʠʥʞʝʥʝʨʫ ʄʦʩʢʦʚʩʢʦʛʦ ʟʘʚʦʜʘ ʩʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʘʰʠʥ ʠʤʝʥʠ ɺ. ɼ. 
ʂʘʣʤʳʢʦʚʘ, 

ʈʆɻɸʃɽɺʋ ʈʦʤʘʥʫ ʀʩʘʘʢʦʚʠʯʫ, ʟʘʤʝʩʪʠʪʝʣʶ ʥʘʯʘʣʴʥʠʢʘ ʮʝʭʘ ʪʦʛʦ ʞʝ ʟʘʚʦʜʘ; 

ʈɽʇʀʅʋ ɺʣʘʜʠʤʠʨʫ ʄʠʭʘʡʣʦʚʠʯʫ, ʢʘʥʜʠʜʘʪʫ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʠʨʝʢʪʦʨʫ ʅʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʄ. ɺ. 

ʃʦʤʦʥʦʩʦʚʘ, ï ʟʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʚʳʧʫʩʢʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɺʂ "ʕʣʴʙʨʫʩ 1-ʂɹ" ʧʨʝʤʠʶ ʚ 

ʨʘʟʤʝʨʝ 12 ʪʳʩ. ʨʫʙʣʝʡ. 

ˤ·͙ͨͫ͊͟ ͙͘ ͍͔͙ͨͦͫͭ͊ͤͦͤ͡Ύ ˿͍͔ͦͭ͊ ˸͙͙͍ͤͫͭͪͦ ˿˿˿˾ ͘  ͊1991 ͎ . 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʚʳʧʠʩʢʠ ʠʟ ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʉʄ ʚ 1991 ʛ. ʟʘ ʥʦʤʝʨʦʤ 39 ʢʦʣʣʝʢʪʠʚʫ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 15 ʯʝʣʦʚʝʢ ʟʘ ʩʦʟʜʘʥʠʝ ʕɺʄ ñʕʣʴʙʨʫʩ 1-ʂɹò ʙʳʣʘ ʧʨʠʩʫʞʜʝʥʘ ʧʨʝʤʠʷ ʉʦʚʝʪʘ ʄʠʥʠʩʪʨʦʚ ʉʉʉʈ. 

ʀʟ ʵʪʦʛʦ ʩʦʩʪʘʚʘ ʨʝʘʣʴʥʦ ʟʘʥʠʤʘʣʠʩʴ ʩʦʟʜʘʥʠʝʤ ʕʣʴʙʨʫʩ1-ʂɹ ʪʦʣʴʢʦ 10 ʯʝʣʦʚʝʢ, ʘ ʪʨʝʪʴ ʙʳʣʘ ʜʦʧʦʣʥʝʥʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʳʤʠ ʪʨʘʜʠʮʠʷʤʠ. ʋʜʦʩʪʦʚʝʨʝʥʠʝ   ʦ ʧʨʠʩʫʞʜʝʥʠʠ ʚʨʫʯʘʣʦʩʴ ʫʞʝ ʥʘ ʦʙʣʦʤʢʘʭ ʉʉʉʈ ʚ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʢʦʤʠʪʝʪʝ ʧʦ ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ. ʊʦʨʞʝʩʪʚʝʥʥʦʩʪʴ ʙʳʣʘ ʩʤʘʟʘʥʘ ʥʘʜʚʠʛʘʶʱʠʤʠʩʷ 
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ʩʦʙʳʪʠʷʤʠ, ʥʦ ʚʨʫʯʘʚʰʠʡ ʚʳʨʘʟʠʣ ʥʘʜʝʞʜʫ, ʯʪʦ ʥʘʫʢʫ ʫʜʘʩʪʩʷ ʩʦʭʨʘʥʠʪʴ ʠ ʩʦ ʩʢʦʨʙʴʶ ʩʦʦʙʱʠʣ, ʯʪʦ ʵʪʦ, 

ʚʠʜʠʤʦ, ʧʦʩʣʝʜʥʷʷ ʧʨʝʤʠʷ ʉʉʉʈ. 

ʀ ʭʦʪʷ ʵʪʦ ʙʳʣʘ ʥʝ ʚʦʡʥʘ, ʥʦ ʫʨʦʚʝʥʴ ʨʘʟʨʫʰʝʥʠʷ ʥʘʰʝʡ ʥʘʫʢʠ ʙʳʣ ʩʫʱʝʩʪʚʝʥʥʳʤ, ʤʳ ʧʦʪʝʨʷʣʠ 

ʧʝʨʩʧʝʢʪʠʚʫ ʨʘʟʚʠʪʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ɺʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʧʦʣʥʦʩʪʴʶ ʦʢʘʟʘʣʠʩʴ ʠʤʧʦʨʪʦʟʘʚʠʩʠʤʳʤʠ ʦʪ 

ʉʐɸ, ʭʦʪʷ ʠʤʝʣʠ ʥʝ ʧʣʦʭʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɽʱʝ ʙʦʣʝʝ 

ʫʜʨʫʯʘʶʱʠʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʬʘʢʪʦʤ ʩʪʘʣʘ ʥʘʰʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ʢʦʤʧʴʶʪʝʨʦʚ. ʉʧʝʮʠʘʣʠʩʪʳ, ʠʤʝʶʱʠʝ ʦʪʥʦʰʝʥʠʝ ʢ ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʆʉ, ʧʨʝʢʨʘʩʥʦ ʟʥʘʶʪ ʦ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʢʦʥʪʨʦʣʷ ʟʘ ʠʥʬʦʨʤʘʮʠʝʡ ʣʶʙʦʛʦ ʢʣʠʝʥʪʘ. ʀ ʨʘʟʚʦʨʘʯʠʚʘʶʱʘʷʩʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʚʦʡʥʘ ʷʨʢʦʝ ʪʦʤʫ ʧʦʜʪʚʝʨʞʜʝʥʠʝ.  

ʀ ʥʘʢʦʥʝʮé ɹʣʦʛ ʢʦʤʧʘʥʠʠ Intel 2 ʘʧʨʝʣʷ 2017 ʛʦʜʘ ʩʦʦʙʱʠʣ ʦ ʨʘʙʦʪʘʭ ʧʦ ʩʦʟʜʘʥʠʶ ʪʨʦʠʯʥʦʛʦ 

ʢʦʤʧʴʶʪʝʨʘ: çɺ ʪʝʯʝʥʠʝ ʜʦʣʛʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʦʨʦʚ, ʧʦʥʫʢʘʝʤʳʡ ʟʘʢʦʥʦʤ 

ʄʫʨʘ, ʜʦʩʪʠʛʘʣʩʷ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʜʥʘʢʦ ʢʦʥʝʮ ʵʪʦʡ ʛʦʥʢʠ ʫʞʝ ʥʝ ʟʘ ʛʦʨʘʤʠ: 

ʤʳ ʚʧʣʦʪʥʫʶ ʧʦʜʦʰʣʠ ʢ ʧʨʝʜʝʣʫ, ʜʠʢʪʫʝʤʦʤʫ ʟʘʢʦʥʘʤʠ ʬʠʟʠʢʠ. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʤʳ ʙʫʜʝʤ çʚʟʙʘʜʨʠʚʘʪʴè 

ʧʨʦʮʝʩʩʦʨʳ ʜʘʣʴʰʝ?è 

ʀ ʚʦʪ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʫʤʳ ʢʦʤʧʘʥʠʠ Intel ʜʚʘ ʛʦʜʘ ʥʘʟʘʜ ʧʨʠʰʣʠ ʢ ʟʘʢʣʶʯʝʥʠʶ, ʯʪʦ 

ʦʜʥʠʤ ʠʟ ʨʝʰʝʥʠʡ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʭʦʜ ʦʪ ʜʚʦʠʯʥʦʛʦ ʢ ʪʨʦʠʯʥʦʤʫ ʧʨʦʮʝʩʩʦʨʫ, ʛʜʝ 

ʤʠʥʠʤʘʣʴʥʘʷ ʝʜʠʥʠʮʘ ʠʥʬʦʨʤʘʮʠʠ ʥʝ ʙʠʪ, ʘ ʪʨʠʪ. ɸ ʚʝʜʴ ʪʘʢʦʡ ʢʦʤʧʴʶʪʝʨ ʙʳʣ ʩʦʟʜʘʥ ʝʱʸ ʚ 60-ʝ ʛʦʜʳ 

ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʚʝʣʠʢʠʤ ʢʦʤʧʴʶʪʝʨʥʳʤ çʣʝʚʰʦʡè ɹʨʫʩʝʥʮʦʚʳʤ ʅʠʢʦʣʘʝʤ ʇʝʪʨʦʚʠʯʝʤ ʩ ʢʫʮʝʡ 

ʢʦʤʘʥʜʦʡ ʵʥʪʫʟʠʘʩʪʦʚ ʠʟ ɺʎ ʄɻʋ. ʕʪʦ ʙʳʣʘ ʯʠʩʪʦ ʠʥʠʮʠʘʪʠʚʥʘʷ ʨʘʟʨʘʙʦʪʢʘ, ʥʝ ʬʠʥʘʥʩʠʨʫʝʤʘʷ ʦʙʦʨʦʥʢʦʡ 

ʠʟ ʜʝʚʷʪʠ ʤʠʥʠʩʪʝʨʩʪʚ, ʠ ʚʝʜʴ ʨʘʙʦʪʘʣʘ ʠ ʩʯʠʪʘʣʘ ʵʪʘ ʤʘʰʠʥʘ, ʦʧʝʨʝʜʠʚʰʘʷ ʚʨʝʤʷ ʙʦʣʝʝ ʯʝʤ ʥʘ ʧʷʪʴʜʝʩʷʪ 

ʣʝʪ! ɾʘʣʢʦ, ʯʪʦ ʅʠʢʦʣʘʡ ʇʝʪʨʦʚʠʯ ʥʝ ʜʦʞʠʣ ʜʦ ʵʪʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʭʦʪʷ ʨʘʙʦʪʳ ʥʘʯʘʣʠʩʴ, ʢʦʛʜʘ ʦʥ ʙʳʣ ʝʱʝ 

ʞʠʚ. ʀ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʥʪʝʨʝʩʥʦ, ʦʪʜʘʜʫʪ ʣʠ ʜʘʥʴ ʉʦʚʝʪʩʢʦʡ ʨʘʟʨʘʙʦʪʢʝ ʉʝʪʫʥʴ ʥʘʰʠ ʘʤʝʨʠʢʘʥʩʢʠʝ 

çʧʘʨʪʥʝʨʳè, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʝʩʪʴ ʠ ʥʘʰʠ ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʠ. 

ʃʀʊɽʈɸʊʋʈɸ ʀ ʀʉʊʆʏʅʀʂʀ 

1. ɹʘʣʘʢʠʨʝʚ ʅ. ɽ., ɿʝʣʴʜʠʥʦʚʘ ʉ. ɸ., ʊʶʨʠʥ ɺ. ʌ. ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ɼʀʉʇɸʂ ʜʣʷ ʕɺʄ "ʕʣʴʙʨʫʩ-1-

ɹ12" ʄ. ʀʊʄʠɺʊ ʠʤ. ʉ.ɸ.ʃʝʙʝʜʝʚʘ ɸʅ ʉʉʉʈ, 1982, 20 ʩ. 
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ʀʅʕʋʄ: ʈɸɿʈɸɹʆʊʂɸ ʇʈʆɻʈɸʄʄʅʆ-ɸʇʇɸʈɸʊʅʓʍ ʉʈɽɼʉʊɺ ɼʀɸɻʅʆʉʊʀʏɽʉʂʆɻʆ 

ʂʆʅʊʈʆʃʗ ʀ ɺɽʈʀʌʀʂɸʎʀʀ ɺʓʏʀʉʃʀʊɽʃʔʅʓʍ ʉʀʉʊɽʄ 

ɹʦʨʠʩ ʄʦʠʩʝʝʚʠʯ ɹʘʩʦʢ 

ʄʀʈʕɸ ï ʈʦʩʩʠʡʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

basok@mirea.ru 

ɸʥʥʦʪʘʮʠʷ ï ɺ ʜʦʢʣʘʜʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʙʦʪʘ ʦʪʜʝʣʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʉɺʊ, 

ʩʦʟʜʘʥʥʦʛʦ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʧʝʨʚʦʛʦ ʜʠʨʝʢʪʦʨʘ ʀʅʕʋʄ ʀ.ʉ. ɹʨʫʢʘ ʚ ʢʦʥʮʝ ʧʷʪʠʜʝʩʷʪʳʭ ʛʦʜʦʚ 

ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ. ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪ ʦʪʜʝʣʘ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ  ʨʘʟʨʘʙʦʪʢʦʡ  ʠ ʚʥʝʜʨʝʥʠʝʤ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʠʥʪʝʟʘ ʠ ʘʥʘʣʠʟʘ ʪʝʩʪʦʚ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ, ʧʨʦʛʨʘʤʤʥʦ-

ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʚʥʝʰʥʝʛʦ ʢʦʥʪʨʦʣʷ ʉɺʊ, ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʚʝʨʠʬʠʢʘʮʠʠ ʉɹʀʉ ʠ ʙʣʦʢʦʚ ʵʣʝʤʝʥʪʦʚ ʧʦʚʳʰʝʥʥʦʡ ʩʣʦʞʥʦʩʪʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ʪʝʩʪʳ, ʘʧʧʘʨʘʪʫʨʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʣʦʛʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

I. ɺɺɽɼɽʅʀɽ  

ɺ ʜʦʢʣʘʜʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʙʦʪʘ ʦʪʜʝʣʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ ʀʅʕʋʄ ʟʘ ʧʝʨʠʦʜ ʦʪ ʝʛʦ ʩʦʟʜʘʥʠʷ ʚ ʢʦʥʮʝ 50-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʧʦ 1992 ʛʦʜ. ʆʪʜʝʣ ʙʳʣ 

ʦʨʛʘʥʠʟʦʚʘʥʧʦ ʠʥʠʮʠʘʪʠʚʝ ʜʠʨʝʢʪʦʨʘ ʀʅʕʋʄ ʀ.ʉ. ɹʨʫʢʘ. ʈʫʢʦʚʦʜʠʪʝʣʝʤ ʦʪʜʝʣʘ ʙʳʣ ʥʘʟʥʘʯʝʥ ʜʦʢʪʦʨ 

ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ ɼʘʚʠʜ ʄʘʪʚʝʝʚʠʯ ɻʨʦʙʤʘʥ. ʀ.ʉ. ɹʨʫʢ ʠ ɼ.ʄ. ɻʨʦʙʤʘʥ ʦʧʨʝʜʝʣʠʣʠ ʦʩʥʦʚʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪ ʦʪʜʝʣʘ: ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʠʥʪʝʟʘ ʠ ʘʥʘʣʠʟʘ 

ʪʝʩʪʦʚ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ ʘʧʧʘʨʘʪʥʳʭ ʩʠʩʪʝʤ ʠ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ 

ʚʥʝʰʥʝʛʦ ʢʦʥʪʨʦʣʷ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ (ʉɺʊ). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʘʯʘʣʝ 80-ʭ ʛʦʜʦʚ ʚ ʦʪʜʝʣʝ 

ʧʦʣʫʯʠʣʦ ʨʘʟʚʠʪʠʝ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʚʝʨʠʬʠʢʘʮʠʠ ʉɹʀʉ ʠ ʙʣʦʢʦʚ ʵʣʝʤʝʥʪʦʚ ʧʦʚʳʰʝʥʥʦʡ ʩʣʦʞʥʦʩʪʠ. ɺ ʜʘʥʥʦʤ ʜʦʢʣʘʜʝ 

ʧʨʠʚʦʜʠʪʩʷ ʦʙʟʦʨ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʦʪʜʝʣʝ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʟʜʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʳʭ, 

ʘʧʧʘʨʘʪʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʚʝʨʠʬʠʢʘʮʠʠ ʉɺʊ, ʧʨʠʚʦʜʷʪʩʷ 

ʥʝʢʦʪʦʨʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʳʭ ʩʨʝʜʩʪʚ.  

II . ʇʈʆɻʈɸʄʄʅʓɽ ʉʀʉʊɽʄʓ ʄʆɼɽʃʀʈʆɺɸʅʀʗ, ʉʀʅʊɽɿɸ ʀ ɸʅɸʃʀɿɸ ʊɽʉʊʆɺ ʎʀʌʈʆɺʓʍ ʉʀʉʊɽʄ 

ʋʞʝ ʩ ʧʝʨʚʳʭ ʰʘʛʦʚ ʨʘʙʦʪʳ ɼ.ʄ. ɻʨʦʙʤʘʥʦʤ ʠ ʝʛʦ ʩʦʪʨʫʜʥʠʢʘʤʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ ʢʦʥʪʨʦʣʷ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ. ʕʪʠ ʤʝʪʦʜʳ ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ ʧʦʜʭʦʜʝ, 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʤ ʀ.ʉ. ɹʨʫʢʦʤ: çʊʝʩʪʳ ʜʦʣʞʥʳ ʧʨʦʚʝʨʷʪʴ ʥʝ ʦʧʝʨʘʮʠʠ, ʘ ʦʙʦʨʫʜʦʚʘʥʠʝè. ɼʘʥʥʳʡ ʧʦʜʭʦʜ 

ʧʨʠʚʝʣ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

- ʠʟʫʯʝʥʠʝ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʭ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʕɺʄ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ;  

- ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʩ ʮʝʣʴʶ ʧʨʦʚʝʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ 

ʦʙʥʘʨʫʞʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩʪʷʟʘʥʠʡ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʟʘʜʘʥʥʳʭ ʪʝʩʪʦʚ;  

- ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʥʦʪʳ ʪʝʩʪʦʚ (ʘʥʘʣʠʟ ʪʝʩʪʦʚ), ʪ. ʝ. ʚʳʯʠʩʣʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʯʠʩʣʘ 

ʧʨʦʚʝʨʷʝʤʳʭ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʚʳʙʨʘʥʥʦʛʦ ʢʣʘʩʩʘ ʢ ʠʭ ʦʙʱʝʤʫ ʯʠʩʣʫ ʚ ʜʘʥʥʦʡ ʩʭʝʤʝ;  

- ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʠʥʪʝʟ ʪʝʩʪʦʚ ʜʣʷ ʜʘʥʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ;  

- ʣʦʢʘʣʠʟʘʮʠʷ ʜʝʬʝʢʪʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʉʦʪʨʫʜʥʠʢʘʤʠ ʦʪʜʝʣʘ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʦʨʠʛʠʥʘʣʴʥʳʝ ʤʝʪʦʜʳ ʩʧʣʦʰʥʦʛʦ ʠ ʩʦʙʳʪʠʡʥʦʛʦ 

ʜʚʦʠʯʥʦʛʦ, ʪʨʦʠʯʥʦʛʦ ʠ ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʙʝʩʧʝʯʠʪʴ 

ʨʝʟʫʣʴʪʘʪʳ ʠʜʝʥʪʠʯʥʳʝ ʨʝʘʣʴʥʳʤ ʩ ʫʯʝʪʦʤ ʧʘʨʘʟʠʪʥʳʭ ʟʘʜʝʨʞʝʢ ʵʣʝʤʝʥʪʦʚ. ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʜʫʨ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚ ʙʳʣ ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥ ʨʷʜ ʩʧʦʩʦʙʦʚ, ʦʩʥʦʚʳʚʘʶʱʠʭʩʷ ʥʘ ʘʥʘʣʠʟʝ ʩʪʨʫʢʪʫʨʳ 

ʤʦʜʝʣʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʘʣʛʦʨʠʪʤʳ ʨʘʥʞʠʨʦʚʘʥʠʷ ʩʭʝʤ ʠ ʨʘʟʙʠʝʥʠʷ ʩʭʝʤ ʥʘ ʧʦʜʩʭʝʤʳ.  

ɺ ʦʪʜʝʣʝ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʨʷʜ ʦʨʠʛʠʥʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʩʠʥʪʝʟʘ ʠ ʘʥʘʣʠʟʘ ʪʝʩʪʦʚ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ. 

ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʩʠʥʪʝʟʘ ʠ ʘʥʘʣʠʟʘ ʪʝʩʪʦʚ ʦʧʠʨʘʣʠʩʴ ʥʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʫʶ ɼ.ʄ. ɻʨʦʙʤʘʥʦʤ ʛʠʧʦʪʝʟʫ ʦ 

ʨʝʜʢʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʢʨʘʪʥʳʭ ʦʪʢʘʟʦʚ [1], ʠʟ ʢʦʪʦʨʦʡ ʩʣʝʜʫʝʪ, ʯʪʦ ʪʝʩʪ, ʚʳʷʚʣʷʶʱʠʡ ʦʜʠʥʦʯʥʳʝ ʦʪʢʘʟʳ, 

ʚr ʷʚʣʷʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠ ʣʶʙʦʝ ʠʭ ʩʦʯʝʪʘʥʠʝ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʡ ʛʠʧʦʪʝʟʝ ʤʦʞʥʦ ʙʳʣʦ ʧʨʠ ʘʥʘʣʠʟʝ ʠ ʩʠʥʪʝʟʝ 

ʪʝʩʪʦʚ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʦʛʨʘʥʠʯʠʪʴʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʢʣʘʩʩʘ ʦʜʠʥʦʯʥʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʦʥʩʪʘʥʪʥʳʭ 

ʦʪʢʘʟʦʚ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʩʪʠʪʴ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ, ʧʨʘʢʪʠʯʝʩʢʠ, ʥʝ ʩʥʠʞʘʷ ʝʛʦ ʪʦʯʥʦʩʪʠ. 

ʉʦʪʨʫʜʥʠʢʘʤʠ ʦʪʜʝʣʘ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʤʝʪʦʜʳ ʩʠʥʪʝʟʘ ʪʝʩʪʦʚ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʢʘʢ 

ʜʣʷ ʢʦʤʙʠʥʘʮʠʦʥʥʳʭ ʩʭʝʤ, ʪʘʢ ʜʣʷ ʩʭʝʤ ʩ ʵʣʝʤʝʥʪʘʤʠ ʧʘʤʷʪʠ. ʉʨʝʜʠ ʵʪʠʭ ʤʝʪʦʜʦʚ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ 

ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʤʝʪʦʜ ʩʠʥʪʝʟʘ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʭ ʪʝʩʪʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʩʦʯʝʪʘʥʠʝ ʛʝʥʝʨʘʮʠʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʭ ʚʭʦʜʥʳʭ ʥʘʙʦʨʦʚ ʠ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ 

ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʥʘ ʜʘʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʭʦʜʥʳʭ ʥʘʙʦʨʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 
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ʨʝʛʫʣʷʨʥʳʝ ʤʝʪʦʜʳ ʩʠʥʪʝʟʘ ʪʝʩʪʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʢʦʤʙʠʥʘʮʠʦʥʥʳʭ ʩʭʝʤ ʠ ʫʩʪʨʦʡʩʪʚ ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʧʘʤʷʪʠ. ʆʪʜʝʣʴʥʦ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʦʨʠʛʠʥʘʣʴʥʳʡ ʤʝʪʦʜ ʧʦʣʫʯʝʥʠʷ ʪʝʩʪʦʚ ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʦʚ ʵʣʝʤʝʥʪʦʚ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʜʘʥʥʳʭ ʙʣʦʢʦʚ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʣʥʦʪʳ ʪʝʩʪʦʚ ʥʘʨʷʜʫ ʩ ʪʨʝʙʫʶʱʠʤ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʢʣʘʩʩʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ, ʦʩʥʦʚʳʚʘʶʱʠʤʩʷ ʥʘ ʩʨʘʚʥʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʨʘʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʫʩʪʨʦʡʩʪʚʘ ʩ 

ʦʪʢʘʟʘʤʠ, ʚ ʦʪʜʝʣʝ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʨʷʜ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʵʪʠ ʟʘʪʨʘʪʳ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʘʥʘʣʠʪʠʯʝʩʢʠʡ (ʜʝʜʫʢʪʠʚʥʳʡ) ʤʝʪʦʜ ʦʮʝʥʢʠ ʧʦʣʥʦʪʳ ʪʝʩʪʦʚ ʩ ʫʯʝʪʦʤ ʠʭ 

ʚʦʟʤʦʞʥʦʡ ʥʝʢʦʨʨʝʢʪʥʦʩʪʠ. ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦʟʚʦʣʠʣʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʘʥʘʣʠʟʘ ʪʝʩʪʦʚ. ʆʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʳʤ ʦʢʘʟʘʣʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʣ ʧʦʣʫʯʠʪʴ ʦʮʝʥʢʫ ʧʦʣʥʦʪʳ ʪʝʩʪʦʚ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʙʦʣʴʰʦʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ ʠʟ ʚʩʝʛʦ ʤʥʦʞʝʩʪʚʘ ʠʤʝʶʱʠʭʩʷ ʦʪʢʘʟʦʚ. ɹʳʣ ʪʘʢʞʝ 

ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʦʮʝʥʢʠ ʧʦʣʥʦʪʳ ʪʝʩʪʦʚ, ʦʩʥʦʚʳʚʘʶʱʠʡʩʷ ʥʘ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʨʘʪʥʳʭ 

ʦʪʢʘʟʦʚ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʪʘʢʞʝ ʩʦʢʨʘʱʘʣʦ ʦʙʱʝʝ ʚʨʝʤʷ ʘʥʘʣʠʟʘ ʪʝʩʪʦʚ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʤʝʪʦʜʘʤ ʣʦʢʘʣʠʟʘʮʠʠ ʦʪʢʘʟʦʚ. ʋʞʝ ʚ ʢʦʥʮʝ 50-ʭ ʛʦʜʦʚ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʩʣʦʚʘʨʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʧʨʦʛʦʥʘ 

ʪʝʩʪʘ ʜʘʥʥʳʭ ʢʦʥʪʨʦʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʬʦʨʤʠʨʦʚʘʪʴ ʩʧʠʩʦʢ ʧʦʜʦʟʨʝʚʘʝʤʳʭ ʦʪʢʘʟʦʚ. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʧʨʠʤʝʥʷʣʠʩʴ ʢʘʢ ʜʚʦʠʯʥʳʝ, ʪʘʢ ʠ ʪʨʦʠʯʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʩʣʦʚʘʨʠ, ʫʯʠʪʳʚʘʶʱʠʝ ʚʦʟʤʦʞʥʫʶ 

ʥʝʢʦʨʨʝʢʪʥʦʩʪʴ ʪʝʩʪʦʚ. ʊʘʢʞʝ ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʜʝʬʝʢʪʦʚ ʚ ʫʩʪʨʦʡʩʪʚʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʉʀʉ, ɹʀʉ ʠ ʉɹʀʉ 

ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʤʘʞʦʨʠʪʘʨʥʳʝ ʩʣʦʚʘʨʠ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʩʪʘʥʜʘʨʪʥʳʭ ʩʣʦʚʘʨʝʡ ʤʘʣʳʤʠ 

ʟʘʪʨʘʪʘʤʠ ʚʨʝʤʝʥʠ ʜʣʷ ʠʭ ʧʦʣʫʯʝʥʠʷ ʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʵʢʦʥʦʤʠʝʡ ʧʘʤʷʪʠ ʜʣʷ ʠʭ ʭʨʘʥʝʥʠʷ. ʂʨʦʤʝ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʩʣʦʚʘʨʝʡ ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʦʪʢʘʟʦʚ, ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʘʣʛʦʨʠʪʤʳ, ʦʩʥʦʚʳʚʘʶʱʠʝʩʷ ʥʘ 

ʘʥʘʣʠʟʝ ʩʚʷʟʝʡ ʤʝʞʜʫ ʤʠʢʨʦʩʭʝʤʘʤʠ ʫʩʪʨʦʡʩʪʚʘ ʠ ʤʝʪʦʜ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʤʠʢʨʦʧʨʦʛʨʘʤʤʥʳʭ 

ʫʩʪʨʦʡʩʪʚ. 

ɺʩʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʦʪʜʝʣʝ ʤʝʪʦʜʳ ʙʳʣʠ ʧʨʦʛʨʘʤʤʥʦ ʨʝʘʣʠʟʦʚʘʥʳ ʠ ʚʢʣʶʯʝʥʳ ʚ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʠʩʪʝʤʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʠʥʪʝʟʘ ʠ ʘʥʘʣʠʟʘ ʪʝʩʪʦʚ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ. 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʪʠ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʙʳʣʠ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ:  

- ʚʚʦʜ ʚ ʕɺʄ ʠ ʪʨʘʥʩʣʷʮʠʶ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ; 

- ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʬʦʨʤʠʨʫʝʤʳʡ ʩʧʠʩʦʢ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʭ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʵʣʝʤʝʥʪʦʚ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ; 

- ʩʠʥʪʝʟ ʪʝʩʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʨʝʛʫʣʷʨʥʳʭ ʠ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʪʦʜʦʚ, ʘ 
ʪʘʢʞʝ ʚʚʦʜ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʫʯʥʳʭ ʪʝʩʪʦʚ; 

- ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʪʝʩʪʦʚ (ʠʭ ʧʦʣʥʦʪʫ); 

- ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʚʳʯʠʩʣʝʥʠʝ ʵʪʘʣʦʥʥʳʭ ʨʝʘʢʮʠʡ ʫʩʪʨʦʡʩʪʚ ʥʘ ʪʝʩʪʦʚʳʝ ʚʦʟʜʝʡʩʪʚʠʷ; 

- ʧʦʜʛʦʪʦʚʢʫ ʜʘʥʥʳʭ ʥʘ ʥʦʩʠʪʝʣʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʦ ʧʨʦʮʝʜʫʨʳ ʢʦʥʪʨʦʣʷ ʩ ʧʦʤʦ-

ʱʴʶ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʪʝʩʪʝʨʦʚ; 

- ʨʘʟʨʘʙʦʪʢʫ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʩʣʦʚʘʨʝʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʣʦʢʘʣʠʟʘʮʠʠ ʦʙʥʘʨʫʞʝʥʥʳʭ 

ʜʝʬʝʢʪʦʚ. 

ʇʝʨʚʘʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʚ 1959 ʛ. ʥʘ ʕɺʄ ʄ-2. ɺʩʝʛʦ, ʥʘʯʠʥʘʷ 1959 

ʛ., ʙʳʣʦ ʩʦʟʜʘʥʦ ʧʷʪʴ ʧʨʦʛʨʘʤʤʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʠʥʪʝʟʘ ʠ ʘʥʘʣʠʟʘ ʪʝʩʪʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʕɺʄ ʄ-2, ɹʕʉʄ-4, ʄ-4030 (ʩ ʘʜʘʧʪʘʮʠʝʡ ʧʨʦʛʨʘʤʤ ʜʣʷ ɽʉ ʕɺʄ). ʂʘʞʜʘʷ ʥʦʚʘʷ ʩʠʩʪʝʤʘ 

ʢʘʯʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʧʨʝʜʳʜʫʱʠʭ. ɽʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʩʝʛʜʘ ʦʪʚʝʯʘʣʠ ʩʦʚʨʝʤʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ. ʇʦʩʪʦʷʥʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʠʩʴ ʘʣʛʦʨʠʪʤʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʠʥʪʝʟʘ ʠ ʘʥʘʣʠʟʘ ʪʝʩʪʦʚ, 

ʧʦʧʦʣʥʷʣʘʩʴ ʙʠʙʣʠʦʪʝʢʘ ʤʦʜʝʣʝʡ ʩʪʘʥʜʘʨʪʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʘʨʷʜʫ ʩ ʚʝʥʪʠʣʴʥʳʤʠ ʧʦʷʚʠʣʠʩʴ ʠ ʧʨʦʛʨʘʤʤʥʳʝ 

ʤʦʜʝʣʠ ʀʉ, ʨʘʟʨʘʙʦʪʢʫ ʢʦʪʦʨʳʭ ʫʜʘʣʦʩʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ. ʅʘʠʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦʡ ʙʳʣʘ ʧʦʩʣʝʜʥʷʷ ʩʠʩʪʝʤʘ, 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʦʪʜʝʣʝ ʚ ʥʘʯʘʣʝ 80-ʭ ʛʦʜʦʚ. ʆʥʘ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʘʥʘʣʠʟ ʠ ʩʠʥʪʝʟ ʪʝʩʪʦʚ 

ʮʠʬʨʦʚʳʭ ʩʭʝʤ, ʫ ʢʦʪʦʨʳʭ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʭʦʜʥʳʭ ʢʦʥʪʘʢʪʦʚ ʀʉ ʜʦʩʪʠʛʘʣʦ 30000 [2,3]. ʕʪʦ ʙʳʣʦ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʜʦʩʪʠʞʝʥʠʝʤ ʜʣʷ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʀʅʕʋʄ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʥʪʝʟʘ ʠ ʘʥʘʣʠʟʘ ʪʝʩʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʀʥʩʪʠʪʫʪʝ ʧʨʠ ʦʪʣʘʜʢʝ ʙʣʦʢʦʚ ʵʣʝʤʝʥʪʦʚ ʕɺʄ ʄ-5, ʕɺʄ ʩʝʨʠʠ ɸʉɺʊ-ʄ, ʨʘʟʣʠʯʥʳʭ 

ʤʦʜʝʣʝʡ ʉʄ ʕɺʄ. ʂʨʦʤʝ ʀʅʕʋʄ ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʅʇʆ ɸʛʘʪ, ʅʀʀ ʉʯʝʪʤʘʰ, ʅʇʆ 

çʀʤʧʫʣʴʩè, ʄɸɿ çɼʟʝʨʞʠʥʝʮè, ʥʘ ʟʘʚʦʜʝ ʉɸʄ ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. 

ʉʨʝʜʠ ʪʝʭ, ʢʪʦ ʚ ʪʝʯʝʥʠʝ ʜʝʩʷʪʠʣʝʪʠʡ ʟʘʥʠʤʘʣʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʣʝʜʫʝʪ ʥʘʟʚʘʪʴ ʩʣʝʜʫʶʱʠʭ ʩʦʪʨʫʜʥʠʢʦʚ ʦʪʜʝʣʘ: ɼ.ʄ. ɻʨʦʙʤʘʥ, 

ɹʘʩʦʢ ɹ.ʄ., ɻ.ʀ. ɹʣʘʛʦʚʘ, ʄ.ɸ. ɹʨʦʜʩʢʠʡ, ʉ.ʄ. ɻʘʚʨʠʣʦʚʘ, ʀ.ʄ. ɻʝʪʤʘʥʩʢʠʡ, ɻ.ɸ. ɻʦʣʫʙʝʚʘ, ɺ.ʀ. 

ɿʦʣʦʪʘʨʝʚʩʢʠʡ, ʄ.ʀ. ʀʦʬʬʝ, ɸ.ʅ. ʂʠʩʝʣʝʚʘ, ʀ.ɺ. ʂʫʟʥʝʮʦʚ, ʖ.ɻ. ʈʘʙʠʥʦʚʠʯ. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ ʨʦʣʴ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ɹʠʤʘ 

ɸ.ɻ. (ʄɸɿ çɼʟʝʨʞʠʥʝʮè, ʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʟʘʚʦʜ ʉɸʄ) ʠ ʌʨʝʥʢʝʣʷ ʉ.ʃ. (ʅʇʆ çʀʤʧʫʣʴʩè). ʀʭ ʚʢʣʘʜ ʚ 

ʘʜʘʧʪʘʮʠʶ ʜʘʥʥʳʭ ʩʠʩʪʝʤ ʥʘ ʩʚʦʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʦʢʘʟʘʣʩʷ 

ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʳʤ.  
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III . ɸʇʇɸʈɸʊʅʓɽ ʉʈɽɼʉʊɺɸ ɺʅɽʐʅɽɻʆ ʂʆʅʊʈʆʃʗ ʎʀʌʈʆɺʓʍ ɹʃʆʂʆɺ 

ɺʘʞʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʙʦʪ ʦʪʜʝʣʘ ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʦʥʪʨʦʣʷ ʕɺʄ. ɺʦʟʛʣʘʚʠʣ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʢ.ʪ.ʥ. ɹʦʨʠʩ ɻʝʦʨʛʠʝʚʠʯ ʉʝʨʛʝʝʚ. ʅʘʜʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʪʦ ʚʨʝʤʷ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʧʨʦʛʨʘʤʤʥʳʝ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʠ ʜʠʘʛʥʦʩʪʠʢʠ 

ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. ɻʣʘʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʵʪʠʭ ʤʝʪʦʜʦʚ ʙʳʣʦ ʪʦ, ʯʪʦ ʦʥʠ ʧʦʣʥʦʩʪʴʶ ʙʘʟʠʨʦʚʘʣʠʩʴ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʙʦʯʠʭ ʮʝʧʝʡ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʕɺʄ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʥʪʨʦʣʠʨʫʝʤʘʷ ʕɺʄ ʙʨʘʣʘ ʥʘ ʩʝʙʷ ʚʩʝ 

ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʢʦʥʪʨʦʣʷ ʠ ʦʮʝʥʢʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.  

ɹ.ɻ. ʉʝʨʛʝʝʚ ʩʨʘʟʫ ʦʮʝʥʠʣ, ʯʪʦ ʝʩʣʠ ʵʪʠ ʬʫʥʢʮʠʠ ʧʝʨʝʜʘʪʴ ʩʧʝʮʠʘʣʴʥʦʤʫ ʫʩʪʨʦʡʩʪʚʫ ʠ ʦʙʝʩʧʝʯʠʪʴ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʮʝʧʷʤ ʕɺʄ, ʤʠʥʫʷ ʦʙʳʯʥʳʝ ʧʫʪʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʚʦʟʥʠʢʘʶʪ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʛʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʜʠʘʛʥʦʩʪʠʢʠ. ʋʞʝ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ 60-ʭ ʛʦʜʦʚ ɹ.ɻ. ʉʝʨʛʝʝʚʳʤ ʠ ʝʛʦ ʛʨʫʧʧʦʡ ʚ 

ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ ʧʝʨʝʜʘʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʜʠʥ ʠʟ ʧʝʨʚʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʪʝʩʪʝʨʦʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ï ʋʩʪʨʦʡʩʪʚʦ ʢʦʥʪʨʦʣʷ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʣʦʛʠʯʝʩʢʠʭ 

ʩʭʝʤ (ʋʂʀʅ) [4]. ɺʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʵʪʦʛʦ ʪʝʩʪʝʨʘ ʙʳʣʠ ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ 

ʦʪʜʝʣʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʠʥʪʝʟʘ ʠ ʘʥʘʣʠʟʘ ʪʝʩʪʦʚ ʪʝʩʪʦʚʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʦʞʠʜʘʝʤʳʝ ʨʝʘʢʮʠʠ 

ʥʘ ʥʠʭ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʩʣʦʚʘʨʠ.  

ʂʦʥʝʯʥʦ, ʵʪʦ ʙʳʣʦ ʜʘʣʝʢʦ ʥʝʩʦʚʝʨʰʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʦʩʢʦʣʴʢʫ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʨʘʙʦʪʯʠʢʘ ʙʳʣʠ 

ʦʛʨʘʥʠʯʝʥʳ ʠʤʝʶʱʝʡʩʷ ʚ ʪʦ ʚʨʝʤʷ ʵʣʝʤʝʥʪʥʦʡ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʙʘʟʦʡ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʤʳʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ (ʚʚʦʜ ʩ ʧʝʨʬʦʣʝʥʪʳ, ʚʳʜʘʯʘ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʥʪʨʦʣʷ ʩ ʧʦʤʦʱʴʶ ʣʘʤʧ-

ʠʥʜʠʢʘʪʦʨʦʚ). ʆʜʥʘʢʦ ʫʞʝ ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʪʘʢʠʝ ʧʦ ʪʝʤ ʚʨʝʤʝʥʘʤ ʦʨʠʛʠʥʘʣʴʥʳʝ ʨʝʰʝʥʠʷ, 

ʢʘʢ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʦʤʤʫʪʘʮʠʷ ʢʘʥʘʣʦʚ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʜʘʥʥʳʭ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʜʘ 

ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʜʣʷ ʧʦʠʩʢʘ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʪʘʙʣʠʮʘʭ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ, ʘʥʘʣʠʟʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʘʢʪʠʢʫ ʜʘʥʥʦʛʦ ʪʝʩʪʝʨʘ, ʘ ʪʘʢʞʝ ʪʝ ʪʨʫʜʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʣʠ ʧʝʨʝʜ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʧʨʦʛʨʘʤʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʠʥʪʝʟʘ ʠ ʘʥʘʣʠʟʘ ʪʝʩʪʦʚ 

ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ, ɹ.ɻ. ʉʝʨʛʝʝʚ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʧʨʠʥʮʠʧʳ ʩʦʟʜʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʪʝʩʪʝʨʦʚ, ʩʧʦʩʦʙʥʳʭ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʳʡ ʚʥʝʰʥʠʡ ʢʦʥʪʨʦʣʴ 

ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʩʠʩʪʝʤ. ʕʪʠ ʠʜʝʠ ʠ ʧʦʜʭʦʜʳ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʜʚʫʭ ʪʝʩʪʝʨʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ: ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ (ɸʋʇʂ) ʚ ʢʦʥʮʝ 60-ʭ ï ʥʘʯʘʣʝ 70-ʭ ʛʦʜʦʚ ʠ ɸʛʨʝʛʘʪʥʦʛʦ ʧʨʦʚʝʨʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

(ɸʇʂ-1) ʚ ʩʝʨʝʜʠʥʝ 70-ʭ ʛʦʜʦʚ. 

ɸʋʇʂ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʠ ʥʘʣʘʜʢʝ ʊʠʧʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʟʘʤʝʥʳ (ʊʕɿʦʚ) ɸʉɺʊ-ʄ. ɸʇʂ-1 

ʧʨʠʤʝʥʷʣʩʷ ʧʨʠ ʥʘʣʘʜʢʝ ʢʘʢ ʊʕɿʦʚ ɸʉɺʊ-ʄ, ʪʘʢ ʠ ʧʨʠ ʦʪʣʘʜʢʝ ʙʣʦʢʦʚ ʵʣʝʤʝʥʪʦʚ ʉʄ ʕɺʄ. ʕʪʠ ʪʝʩʪʝʨʳ 

ʙʳʣʠ ʚʥʝʜʨʝʥʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʄʠʥʠʩʪʝʨʩʪʚʘ ʇʨʠʙʦʨʦʩʪʨʦʝʥʠʷ ɺʋʄ (ʂʠʝʚ) ʠ ʕʥʝʨʛʦʧʨʠʙʦʨ (ʄʦʩʢʚʘ), ʘ 

ʪʘʢʞʝ ʥʘ ʄɸɿ çɼʟʝʨʞʠʥʝʮè. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʥʠ ʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʀʅʕʋʄ. ɸʋʇʂ ʠ ɸʇʂ-1 

ʧʨʠʥʘʜʣʝʞʘʣʠ ʢ ʦʜʥʦʤʫ ʧʦʢʦʣʝʥʠʶ ʪʝʩʪʝʨʦʚ ʩ ʧʦʭʦʞʝʡ ʘʨʭʠʪʝʢʪʫʨʦʡ. ʇʦʩʢʦʣʴʢʫ ɸʇʂ-1 ʦʙʣʘʜʘʣ 

ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʠʤ ʥʘʙʦʨʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʯʝʤ ɸʋʇʂ, ʙʳʣ ʚʳʧʦʣʥʝʥ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʜʣʷ 

ʪʦʛʦ ʚʨʝʤʝʥʠ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ ʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʥʝ ʦʜʠʥ ʛʦʜ, ʦ ʥʝʤ ʩʣʝʜʫʝʪ ʫʧʦʤʷʥʫʪʴ ʦʩʦʙʦ. 

ɸʇʂ-1ʦʩʥʦʚʳʚʘʣʩʷ ʥʘ ʧʨʦʮʝʩʩʦʨʝ, ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʜʦʧʫʩʢʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʩʧʦʩʦʙʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʧʨʦʛʨʘʤʤ ʢʦʥʪʨʦʣʷ (ʧʝʨʬʦʣʝʥʪʘ, ʇɿʋ, ʥʘʢʦʧʠʪʝʣʴ ʥʘ ʤʘʛʥʠʪʥʦʡ ʣʝʥʪʝ). ɼʘʥʥʳʡ ʧʨʦʮʝʩʩʦʨ 

ʫʧʨʘʚʣʷʣ: 

- ʧʨʦʟʚʦʥʢʦʡ ʮʝʧʝʡ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʙʣʦʢʘ; 

- ʧʨʠʣʦʞʝʥʠʝʤ ʚʭʦʜʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ; 

- ʣʦʛʠʯʝʩʢʦʡ ʠ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʥʪʨʦʣʷ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʢʦʜʦʚ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ; 

- ʠʥʜʠʢʘʮʠʝʡ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʨʢʠ. 

ʆʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʦʙʲʝʢʪʦʤ ʠ ʧʨʦʮʝʩʩʦʨʦʤ ʚ ɸʇʂ-1 ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʯʝʨʝʟ 

ʩʧʝʮʠʘʣʴʥʳʝ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠ. ʂʘʞʜʳʡ ʢʘʥʘʣ ʩʦʩʪʦʷʣ ʠʟ ʜʚʫʭ ʧʦʜʢʘʥʘʣʦʚ: ʬʦʨʤʠʨʦʚʘʪʝʣʷ 

ʚʭʦʜʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʢʦʤʧʘʨʘʪʦʨʘ ʵʪʘʣʦʥʥʳʭ ʠ ʩʥʠʤʘʝʤʳʭ ʨʝʘʢʮʠʡ. ʏʠʩʣʦ ʢʘʥʘʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʪʘʢʪʦʚ ʦʙʲʝʢʪʘ ʤʦʛʣʦ ʠʟʤʝʥʷʪʴʩʷ ʦʪ 64 ʜʦ 256. ʂʦʥʪʨʦʣʠʨʫʝʤʳʡ ʦʙʲʝʢʪ ʧʦʜʢʣʶʯʘʣʩʷ ʢ ɸʇʂ-

1 ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʡ ʙʣʦʢ ʩʦʧʨʷʞʝʥʠʷ. ʊʠʧ ʙʣʦʢʘ ʩʦʧʨʷʞʝʥʠʷ ʦʧʨʝʜʝʣʷʣʩʷ ʢʦʥʩʪʨʫʢʪʠʚʦʤ ʦʙʲʝʢʪʘ. ɸʇʂ-1 

ʨʘʙʦʪʘʣ ʚ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ, ʥʦ ʙʳʣʘ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʕɺʄ 

ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʡ ʘʜʘʧʪʝʨ. 

ʇʦʩʪʦʷʥʥʦʝ ʫʩʣʦʞʥʝʥʠʝ ʦʙʲʝʢʪʦʚ ʢʦʥʪʨʦʣʷ, ʚʳʟʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ɹʀʉ, 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʠʥʪʝʨʬʝʡʩʦʚ ʵʪʠʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʚʝʨʢʠ ʥʘ ʯʘʩʪʦʪʘʭ, 

ʙʣʠʟʢʠʭ ʢ ʨʘʙʦʯʠʤ, ʧʦʪʨʝʙʦʚʘʣʠ ʩʦʟʜʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʪʝʩʪʝʨʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʩʧʦʩʦʙʥʳʭ 

ʦʙʝʩʧʝʯʠʪʴ ʢʦʥʪʨʦʣʴ ʠ ʜʠʘʛʥʦʩʪʠʢʫ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʚʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ. ʇʦʵʪʦʤʫ ʚ 

ʦʪʜʝʣʝ ʚ ʥʘʯʘʣʝ ʚʦʩʴʤʠʜʝʩʷʪʳʭ ʛʦʜʦʚ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ ʚʥʝʜʨʝʥ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʪʝʩʪʝʨ ɸʄʎ 

0555 ï ʢʦʤʧʣʝʢʩ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʂʌʂ) [3,5,6].  
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ʂʌʂ ʧʨʝʜʥʘʟʥʘʯʘʣʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʙʣʦʢʦʚ 

ʵʣʝʤʝʥʪʦʚ ʉʄ ʕɺʄ. ʂʌʂ ʨʘʩʧʦʣʘʛʘʣ ʩʣʝʜʫʶʱʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ: 

- ʜʠʥʘʤʠʯʝʩʢʘʷ (ʩ ʯʘʩʪʦʪʦʡ ʜʦ 5 ʄɻʮ) ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʠʟʚʦʣʴʥʳʭ, ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʠ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʭ ʪʝʩʪʦʚ; 

- ʜʠʥʘʤʠʯʝʩʢʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʪʠʧʦʚ ʪʝʩʪʦʚ ʚ ʪʝʩʪʦʚʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʚ ʢʦʪʦʨʳʭ ʜʣʷ 

ʢʘʞʜʦʛʦ ʚʳʚʦʜʘ ʦʙʲʝʢʪʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥ ʩʚʦʡ ʪʠʧ ʪʝʩʪʘ; 

- ʜʚʫʩʪʦʨʦʥʥʠʡ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʩ ʢʘʞʜʳʤ ʚʳʚʦʜʦʤ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʝʨʝʢʣʶʯʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʣʶʙʦʤ ʪʘʢʪʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʧʨʦʚʝʨʢʠ; 

- ʨʝʘʣʠʟʘʮʠʷ ʣʶʙʦʛʦ ʪʨʝʙʫʝʤʦʛʦ ʘʣʛʦʨʠʪʤʘ ʩʠʥʭʨʦʥʥʦʛʦ ʠʣʠ ʘʩʠʥʭʨʦʥʥʦʛʦ ʦʙʤʝʥʘ ʩ ʦʙʲʝʢʪʦʤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʛʦ ʠʥʪʝʨʬʝʡʩʦʤ; 

- ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʲʝʢʪ ʫʧʨʘʚʣʷʝʪ ʧʨʦʮʝʩʩʦʤ ʢʦʥʪʨʦʣʷ, ʘ ʂʌʂ 

ʵʤʫʣʠʨʫʝʪ ʝʛʦ ʚʥʝʰʥʶʶ ʩʨʝʜʫ; 

- ʥʘʣʠʯʠʝ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʢʦʥʪʨʦʣʷ ʧʦʚʝʜʝʥʠʷ ʦʙʲʝʢʪʦʚ (ʩʨʘʚʥʝʥʠʝ ʝʛʦ ʨʝʘʢʮʠʡ ʩ ʭʨʘʥʠʤʳʤʠ 

ʠʣʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʤʠ ʛʝʥʝʨʠʨʫʝʤʳʤʠ ʵʪʘʣʦʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ, ʩʨʘʚʥʝʥʠʝ ʩ ʵʪʘʣʦʥʥʳʤ ʦʙʲʝʢʪʦʤ, 

ʩʠʛʥʘʪʫʨʥʳʡ ʘʥʘʣʠʟ); 

- ʜʠʘʛʥʦʩʪʠʢʘ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦ "ʚʝʜʦʤʦʛʦ" ʧʨʦʙʥʠʢʘ. 

ʂʌʂ ʙʳʣ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʢʦʥʪʨʦʣʷ ʦʙʲʝʢʪʦʚ, ʠʤʝʶʱʠʭ ʜʦ 192 ʚʳʚʦʜʦʚ. ʆʥ ʤʦʛ ʨʘʙʦʪʘʪʴ 

ʘʚʪʦʥʦʤʥʦ ʠʣʠ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʕɺʄ ʉʄ-4 ʚ ʨʝʞʠʤʝ ʨʘʟʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʉʄ ʕɺʄ ʜʦ 20 ʂʌʂ. ʆʪʝʯʝʩʪʚʝʥʥʳʭ ʪʝʩʪʝʨʦʚ ʩ ʪʘʢʠʤ 

ʥʘʙʦʨʦʤ ʬʫʥʢʮʠʡ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʙʳʣʦ. ʉʦʠʩʧʦʣʥʠʪʝʣʷʤʠ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʙʳʣʠ ʇʌ ɺʅʀʊʀ ʧʨʠʙʦʨ (ʇʝʥʟʘ) ʠ 

ʉʂʊɹ ʉɸ ʇʆ "ʉʠʛʤʘ" (ɺʠʣʴʥʶʩ), ʢʦʪʦʨʳʝ ʥʘʣʘʜʠʣʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʂʌʂ. ʂʌʂ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʦʪʣʘʜʢʠ 

ʙʣʦʢʦʚ ʵʣʝʤʝʥʪʦʚ ʉʄ 1600 ʠ ʉʄ 1700, ʘ ʪʘʢʞʝ ʙʣʦʢʦʚ ʵʣʝʤʝʥʪʦʚ ʕɺʄ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʂʌʂ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʤʘʣʦʛʘʙʘʨʠʪʥʳʡ ʪʝʩʪʝʨ ʣʦʛʠʯʝʩʢʠʭ ʙʣʦʢʦʚ 

(ʄʊʃɹ) ɸʄʎ0561 ʜʣʷ ʦʩʥʘʱʝʥʠʷ ʚʳʝʟʜʥʳʭ ʙʨʠʛʘʜ ʠ ʧʝʨʝʜʚʠʞʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʦʙʩʣʫʞʠʚʘʥʠʷ ʕɺʄ [7].  

ʅʝʩʤʦʪʨʷ ʥʘ ʤʘʣʳʝ ʛʘʙʘʨʠʪʳ, ʄʊʃɹ ʙʳʣ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʪʝʩʪʝʨʦʤ ʩ ʙʦʣʴʰʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʙʣʦʢʦʚ ʕɺʄ. ʆʥ ʦʙʝʩʧʝʯʠʚʘʣ ʧʦʣʥʦʩʪʴʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʙʣʦʢʦʚ ʚ ʩʪʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʠʟʚʦʣʴʥʳʭ ʪʝʩʪʦʚ, ʟʘʜʘʚʘʝʤʳʭ 

ʫʢʘʟʘʥʠʝʤ ʚʩʝʭ ʥʘʙʦʨʦʚ ʠʣʠ ʧʨʦʛʨʘʤʤʥʦ-ʛʝʥʝʨʠʨʫʝʤʳʭ ʧʦ ʟʘʜʘʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ. ɸʥʘʣʠʟ ʨʝʘʢʮʠʡ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʙʣʦʢʘ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʟʘʜʘʚʘʝʤʳʤʠ ʵʪʘʣʦʥʥʳʤʠ 

ʨʝʘʢʮʠʷʤʠ ʠʣʠ ʩʠʛʥʘʪʫʨʥʳʤ ʩʧʦʩʦʙʦʤ. ɺ ʄʊʃɹ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʧʨʦʛʨʘʤʤʥʘʷ ʵʤʫʣʷʮʠʷ (ʚ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ) ʩʠʥʭʨʦʥʥʳʭ ʠ ʘʩʠʥʭʨʦʥʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʧʨʦʚʝʨʷʝʤʳʭ ʦʙʲʝʢʪʦʚ. ʇʦʠʩʢ 

ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʚ ʄʊʃɹ ʚʝʣʩʷ ʩ ʧʦʤʦʱʴʶ ʣʠʙʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʩʣʦʚʘʨʝʡ, ʣʠʙʦ ʧʨʦʛʨʘʤʤʥʦ-ʫʧʨʘʚʣʷʝʤʦʛʦ 

ʧʨʦʙʥʠʢʘ. 

ɼʣʷ ʩʦʧʨʷʞʝʥʠʷ ʩ ʧʨʦʚʝʨʷʝʤʳʤ ʙʣʦʢʦʤ ʄʊʃɹ ʠʤʝʣ 128 ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʭ ʢʘʥʘʣʦʚ. ʋʧʨʘʚʣʝʥʠʝ 

ʨʘʙʦʪʦʡ ʪʝʩʪʝʨʘ ʦʩʫʱʝʩʪʚʣʷʣʘ ʚʩʪʨʦʝʥʥʘʷ 16-ʨʘʟʨʷʜʥʘʷ ʕɺʄ "ʕʣʝʢʪʨʦʥʠʢʘ-60". ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

(ʇʆ) ʪʝʩʪʝʨʘ ʠ ʧʨʦʛʨʘʤʤʳ ʢʦʥʪʨʦʣʷ ʙʣʦʢʦʚ ʵʣʝʤʝʥʪʦʚ ʭʨʘʥʠʣʠʩʴ ʥʘ ʤʘʛʥʠʪʥʦʡ ʣʝʥʪʝ ʠ ʟʘʛʨʫʞʘʣʠʩʴ ʚ 

ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ ʄʊʃɹ ʩʦ ʚʩʪʨʦʝʥʥʦʛʦ ʢʘʩʩʝʪʥʦʛʦ ʤʘʛʥʠʪʦʬʦʥʘ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʚʤʝʩʪʦ ʤʘʛʥʠʪʦʬʦʥʘ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʥʘʢʦʧʠʪʝʣʴ ʥʘ ʛʠʙʢʠʭ ʤʘʛʥʠʪʥʳʭ ʜʠʩʢʘʭ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʪʝʩʪʝʨ ʙʳʣ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ 

ʯʝʤʦʜʘʥʘ ʩ ʛʘʙʘʨʠʪʘʤʠ 160ʭ360ʭ520 ʤʤ. ʄʘʩʩʘ ʪʝʩʪʝʨʘ ï ʦʢʦʣʦ 15 ʢʛ.  

ʈʘʟʨʘʙʦʪʢʘ ʚʝʣʘʩʴ ʩʦʚʤʝʩʪʥʦ ʩ ɺʅʀʊʀ ʧʨʠʙʦʨ (ʇʝʥʟʘ). ɺ ʇʝʥʟʝ ʙʳʣʦ ʦʨʛʘʥʠʟʦʚʘʥʦ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʄʊʃɹ. ʆʥ ʠʟʛʦʪʘʚʣʠʚʘʣʩʷ ʠ ʚʥʝʜʨʷʣʩʷ ʥʘ ʦʩʥʦʚʝ ʜʦʛʦʚʦʨʦʚ ʩ ʟʘʢʘʟʯʠʢʘʤʠ. 

ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʧʦʷʚʠʣʠʩʴ ʩʧʝʮʠʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ 

ʦʙʝʩʧʝʯʠʚʘʣʦ ʜʦʩʪʫʧ ʢ ʚʳʚʦʜʘʤ ʣʶʙʦʡ ʀʉ ʥʘ ʮʠʬʨʦʚʦʡ ʧʣʘʪʝ. ʕʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʫʧʨʦʱʘʣʦ ʧʨʦʮʝʜʫʨʫ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. ʂ ʜʘʥʥʳʤ ʩʨʝʜʩʪʚʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʩʝʚʦʟʤʦʞʥʳʝ ʦʜʥʦʢʘʥʘʣʴʥʳʝ ʠ 

ʤʥʦʛʦʢʘʥʘʣʴʥʳʝ ʧʨʦʙʥʠʢʠ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʠ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ. ʉʨʝʜʠ ʵʪʠʭ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʠʛʦʣʴʯʘʪʳʡ ʘʜʘʧʪʝʨ ʠʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ "ʣʦʞʝ ʠʟ ʛʚʦʟʜʝʡ". 

ɸʜʘʧʪʝʨ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʫʩʪʨʦʡʩʪʚʦ, ʚʳʚʦʜʳ ʢʦʪʦʨʦʛʦ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʚʠʜʝ ʠʛʦʣʦʯʝʢ, ʧʦʜʢʣʶʯʘʣʠʩʴ ʢ 

ʢʦʥʪʘʢʪʥʳʤ ʧʣʦʱʘʜʢʘʤ ʚʩʝʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʭʝʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʧʣʘʪʝ. ʆʩʥʦʚʥʘʷ ʩʣʦʞʥʦʩʪʴ ʧʨʠ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʪʘʢʦʛʦ ʘʜʘʧʪʝʨʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʝʞʥʦʝ ʤʝʭʘʥʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ 

ʢʘʞʜʦʡ ʠʛʦʣʢʠ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʥʪʘʢʪʥʦʡ ʧʣʦʱʘʜʢʦʡ ʧʣʘʪʳ. ʉʯʠʪʘʣʦʩʴ, ʯʪʦ ʚ ʥʘʰʠʭ ʫʩʣʦʚʠʷʭ 

ʠʟʛʦʪʦʚʠʪʴ ʪʘʢʦʡ ʘʜʘʧʪʝʨ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. ʇʦ ʠʥʠʮʠʘʪʠʚʝ ɹ. ɻ.ʉʝʨʛʝʝʚʘ ʠ ʧʨʠ ʝʛʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʚ ʦʪʜʝʣʝ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ ʀʅʕʋʄ ʟʘʤʝʯʘʪʝʣʴʥʳʡ ʤʘʩʪʝʨ-ʤʝʭʘʥʠʢ ɸ.ʀ. ʃʦʤʦʚ 

ʚʧʝʨʚʳʝ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʠʟʛʦʪʦʚʠʣ ʪʘʢʦʡ ʘʜʘʧʪʝʨ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʥʘʟʚʘʪʴ ʬʘʤʠʣʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʦʪʜʝʣʘ, ʚʢʣʘʜ ʢʦʪʦʨʳʭ ʚ ʨʘʟʨʘʙʦʪʢʫ ʦʧʠʩʘʥʥʦʡ 

ʚʳʰʝ ʘʧʧʘʨʘʪʫʨʳ, ʝʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠ ʪʝʩʪʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʙʳʣ ʥʘʠʙʦʣʝʝ ʚʝʩʦʤʳʤ: ɼ.ʄ. ɻʨʦʙʤʘʥ, ɹ.ɻ. 

ʉʝʨʛʝʝʚ, ɹ.ʄ. ɹʘʩʦʢ, ɽ.ʇ. ɹʝʨʝʟʦʚ, JI.3. ɻʝʥʜʠʥ, ʀ.ʄ. ɻʝʪʤʘʥʩʢʠʡ, ʀ.ɺ. ʂʫʟʥʝʮʦʚ, ɻ.ʀ. ʊʘʥʝʪʦʚ, ɺ.ɻ. ʏʫʯʤʘʥ, 

ɸ.ʌ. ʐʠʧʫʣʠʥ. 

http://www.computer-museum.ru/histussr/sm0.htm
http://www.computer-museum.ru/histussr/sm0.htm
http://www.computer-museum.ru/histussr/ineum0.htm
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IV. ʇʈʆɻʈɸʄʄʅʆ-ɸʇʇɸʈɸʊʅʓɽ ʉʈɽɼʉʊɺɸ ʄʆɼɽʃʀʈʆɺɸʅʀʗ ʀ ɺɽʈʀʌʀʂɸʎʀʀ ʎʀʌʈʆɺʓʍ ʉʀʉʊɽʄʓ  

ʅʘʢʦʧʣʝʥʥʳʡ ʚ ʦʪʜʝʣʝ ʙʦʛʘʪʳʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʚ ʦʙʣʘʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʉɺʊ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʘʜʘʧʪʝʨʘ ʘʧʧʘʨʘʪʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ-ʫʩʢʦʨʠʪʝʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʩʭʝʤ. 

ɺ ʥʘʯʘʣʝ 80-ʭ ʛʦʜʦʚ ʚ ʉʉʉʈ ʥʘʯʘʣʩʷ ʙʫʨʥʳʡ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ɹʀʉ ʠ ʉɹʀʉ ʠ ʠʭ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʘʟʨʘʙʦʪʢʘʭ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʚ ʪʦ ʚʨʝʤʷ ʧʨʦʛʨʘʤʤʥʳʝ ʩʠʩʪʝʤʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʕɺʄ ʦʢʘʟʘʣʠʩʴ ʥʝʩʧʦʩʦʙʥʳʤʠ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʢʘʢ ʟʘʧʨʦʩʳ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʩʦʙʩʪʚʝʥʥʦ 

ʉɹʀʉ, ʪʘʢ ʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʫʩʪʨʦʡʩʪʚ, ʩʦʜʝʨʞʘʱʠʭ ɹʀʉ ʠ ʉɹʀʉ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʵʪʦ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʯʨʝʟʚʳʯʘʡʥʦ ʙʦʣʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʚʨʝʤʝʥʠ ʕɺʄ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ, ʚʦ ʚʪʦʨʦʤ ï ʙʦʣʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʚʨʝ-

ʤʝʥʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʙʠʙʣʠʦʪʝʢ ʤʦʜʝʣʝʡ ʉɹʀʉ. 

ɼʣʷ ʣʠʢʚʠʜʘʮʠʠ ʫʢʘʟʘʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ɹ.ɻ. ʉʝʨʛʝʝʚʘ ʚ ʦʪʜʝʣʝ ʚʧʝʨʚʳʝ ʚ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʘʜʘʧʪʝʨ ʘʧʧʘʨʘʪʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʠ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʳʡ 

ʢʦʤʧʣʝʢʩ ï ʫʩʢʦʨʠʪʝʣʴ ʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʉɹʀʉ (ʋʃʄ). 

ɸʜʘʧʪʝʨ ʧʨʝʜʥʘʟʥʘʯʘʣʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʠʩʢʨʝʪʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʩʦʜʝʨʞʘʱʠʭ ʉɹʀʉ, ʠ 

ʦʩʥʦʚʳʚʘʣʩʷ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʥʘʨʷʜʫ ʩ ʯʠʩʪʦ ʧʨʦʛʨʘʤʤʥʳʤʠ ʤʦʜʝʣʷʤʠ ʬʠʟʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʀʉ, 

ʩʥʘʙʞʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʤʠ ʦʙʦʣʦʯʢʘʤʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤʠ ʜʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʩ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʤʦʜʝʣʠ ʫʩʪʨʦʡʩʪʚʘ [8].  

ɺ ʢʦʥʮʝ ʚʦʩʴʤʠʜʝʩʷʪʳʭ ʛʦʜʦʚ ʚ ʀʅʕʋʄʝ ʙʳʣ ʠʟʛʦʪʦʚʣʝʥ ʘʜʘʧʪʝʨ ʘʧʧʘʨʘʪʥʦʡ ʙʠʙʣʠʦʪʝʢʠ, 

ʩʦʜʝʨʞʘʱʠʡ 1024 ʢʘʥʘʣʘ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʨʘʙʦʯʝʡ ʯʘʩʪʦʪʦʡ ʜʣʷ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ 10 ʄɻʮ. ʆʙʲʝʤ ʙʫʬʝʨʥʳʭ ɿʋ ʥʘ ʢʘʞʜʳʡ ʢʘʥʘʣ ʩʦʩʪʘʚʣʷʣ 64 ʂʙʠʪ. ɸʜʘʧʪʝʨ ʩʦʜʝʨʞʘʣ 

ʢʦʤʧʣʝʢʪ ʠʥʪʝʨʬʝʡʩʥʳʭ ʤʦʜʫʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʜʢʣʶʯʘʪʴ ʝʛʦ ʧʨʘʢʪʠʯʝʩʢʠ ʢ ʣʶʙʦʡ ʕɺʄ. 

ɹʘʟʦʚʦʝ ʇʆ ʘʜʘʧʪʝʨʘ ʚʢʣʶʯʘʣʦ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: ʜʨʘʡʚʝʨ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ, ʷʟʳʢ ʠ 

ʢʦʤʧʠʣʷʪʦʨ ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʦʣʦʯʝʢ, ʩʨʝʜʩʪʚʘ ʥʘʩʪʨʦʡʢʠ ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʦʣʦʯʝʢ ʥʘ ʘʜʨʝʩʘ ʢʘʥʘʣʦʚ, ʩʨʝʜʩʪʚʘ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʠ ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʦʣʦʯʝʢ.  

ɸʜʘʧʪʝʨʦʤ ʟʘʠʥʪʝʨʝʩʦʚʘʣʠʩʴ ʩʦʟʜʘʪʝʣʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʷʜʘ ʚʝʜʫʱʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʦʙʣʘʩʪʠ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʅʀʀɸɸ, ʎʂɹ çɸʣʤʘʟè, ʅʇʆ çʂʚʘʥʪè 

ʠ ʜʨ. ʆʥʠ ʤʛʥʦʚʝʥʥʦ ʦʮʝʥʠʣʠ ʪʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʜʦʣʞʝʥ ʙʳʣ ʧʨʝʜʦʩʪʘʚʠʪʴ ʠʤ ʘʜʘʧʪʝʨ. ɹʳʣʠ 

ʟʘʢʣʶʯʝʥʳ ʜʦʛʦʚʦʨʳ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʘʜʘʧʪʝʨʘ ʠ ʧʦʜʢʣʶʯʝʥʠʝ ʝʛʦ ʢ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʤ ʚ ʵʪʠʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʩʠʩʪʝʤʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʋʃʄ ʦʙʝʩʧʝʯʠʚʘʣʦ ʫʩʢʦʨʝʥʠʝ ʧʨʦʮʝʩʩʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʉɹʀʉ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʜʚʘ-ʪʨʠ ʧʦʨʷʜʢʘ. ʕʪʦ ʜʦʩʪʠʛʘʣʦʩʴ ʙʣʘʛʦʜʘʨʷ ʘʧʧʘʨʘʪʥʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʚʨʝʤʝʥʥʦʛʦ ʩʦʙʳʪʠʡʥʦʛʦ ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʥʚʝʡʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʠ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ [9,10]. 

ʋʃʄ ʙʳʣʦ ʨʘʩʩʯʠʪʘʥʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʦʩʪʘʚʝ ʢʘʢ ʜʝʡʩʪʚʫʶʱʠʭ, ʪʘʢ ʠ ʚʥʦʚʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ 

ʉɸʇʈ ʥʘ ʙʘʟʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ɺʂ) ʉʄ-1700 ʠ ʜʨʫʛʠʭ ʩʦʚʤʝʩʪʠʤʳʭ ʩ ʥʠʤʠ ɺʂ (çʕʣʝʢʪʨʦʥʠʢʘ-

82è, VAX ʬʠʨʤʳ DEC). 

 ɺ ʩʦʩʪʘʚ ʋʃʄ ʚʭʦʜʠʣʦ ʜʦ 15 ʦʜʥʦʪʠʧʥʳʭ ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʙʦʪʘʶʱʠʭ ʧʨʦʮʝʩʩʦʨʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʙʦʣʝʝ ʯʝʤ 64000 ʙʘʟʦʚʳʭ ʵʣʝʤʝʥʪʦʚ (ʧʨʠʤʠʪʠʚʦʚ) 

ʋʃʄ. ʇʨʠʤʠʪʠʚʘʤʠ ʋʃʄ ʙʳʣʠ ʚʝʥʪʠʣʠ, ʪʨʘʥʟʠʩʪʦʨʳ, ʨʝʟʠʩʪʦʨʳ, ʢʦʥʜʝʥʩʘʪʦʨʳ, ʪʨʠʛʛʝʨʳ, ʤʦʥʪʘʞʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ ʀ/ʀʃʀ, ʵʣʝʤʝʥʪʳ ʦʜʥʦ- ʠʣʠ ʯʝʪʳʨʝʭʨʘʟʨʷʜʥʳʭ ɿʋ ʝʤʢʦʩʪʴʶ ʜʦ 128 ʂʙʠʪ.  

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʋʃʄ ʦʙʝʩʧʝʯʠʚʘʣʦ ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʪʝʨʬʝʡʩ ʤʝʞʜʫ ʫʩʢʦʨʠʪʝʣʝʤ ʠ 

ʩʨʝʜʦʡ ʉɸʇʈ, ʢ ʢʦʪʦʨʦʡ ʦʥ ʧʦʜʢʣʶʯʘʣʩʷ. ʈʫʢʦʚʦʜʠʣ ʨʘʟʨʘʙʦʪʢʦʡ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʋʃʄ ʢ.ʪ.ʥ. 

ʄ.ɸ. ɹʨʦʜʩʢʠʡ. ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʋʃʄ ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʠʣʦʩʴ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʧʨʦʛʨʘʤʤʥʦʡ ʪʝʩʪ-

ʤʦʥʠʪʦʨʥʦʡ ʩʠʩʪʝʤʳ, ʩʦʟʜʘʥʥʦʡ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʢ.ʪ.ʥ. ɹ. ʄ. ɹʘʩʢʘ. 

ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʚʦʩʴʤʠʜʝʩʷʪʳʭ ʛʦʜʦʚ ʚ ʀʅʕʋʄ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʜʚʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʨʘʟʮʘ 

ʋʃʄ ï ʉʄ 05.13, ʩʦʜʝʨʞʘʱʠʡ ʧʨʦʮʝʩʩʦʨ ʦʙʤʝʥʘ ʠ ʜʚʘ ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʙʦʪʘʶʱʠʭ ʢʦʥʚʝʡʝʨʥʳʭ ʧʨʦʮʝʩʩʦʨʘ 

ʘʧʧʘʨʘʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʘʤʷʪʴʶ, ʠ ʉʄ 05.13.01, ʩʦʜʝʨʞʘʱʠʡ ʧʨʦʮʝʩʩʦʨ ʦʙʤʝʥʘ ʠ 

ʦʜʠʥ ʧʨʦʮʝʩʩʦʨ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺ ʢʦʥʮʝ ʚʦʩʴʤʠʜʝʩʷʪʳʭ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʝʱʝ ʜʚʘ ʦʙʨʘʟʮʘ ʋʃʄ (ʦʜʠʥ ʧʦ 

ʟʘʢʘʟʫ ʀʇʀ ɸʅ ʉʉʉʈ) ʚ ʥʘʩʪʦʣʴʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʇʕɺʄ. ʕʪʦʪ ʚʘʨʠʘʥʪ ʩʦʜʝʨʞʘʣ ʇɺʄ, 

ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ 32 000 ʧʨʠʤʠʪʠʚʦʚ. 

ɺ 1990ï1991 ʛʛ. ʨʝʰʘʣʩʷ ʚʦʧʨʦʩ ʦ ʩʝʨʠʡʥʦʤ ʠʟʛʦʪʦʚʣʝʥʠʠ ʋʃʄ. ʉʨʝʜʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʢʘʟʯʠʢʦʚ 

ʙʳʣʠ ʧʨʝʜʧʨʠʷʪʠʷ ʄʦʩʢʚʳ, ɿʝʣʝʥʦʛʨʘʜʘ, ʄʠʥʩʢʘ, ʂʠʝʚʘ ʠ ʜʨʫʛʠʝ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʥʘʯʘʪʴ 

ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ ʪʝʩʪʦʚ ʮʠʬʨʦʚʳʭ 

ʫʩʪʨʦʡʩʪʚ. 

ʉʨʝʜʠ ʩʦʪʨʫʜʥʠʢʦʚ ʦʪʜʝʣʘ, ʚʢʣʘʜ ʢʦʪʦʨʳʭ ʚ ʨʘʟʨʘʙʦʪʢʫ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤ, ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ɼ.ʄ. ɻʨʦʙʤʘʥʘ, ɹ.ɻ. ʉʝʨʛʝʝʚʘ, ɹ.ʄ. ɹʘʩʢʘ, 

ʄ.ɸ. ɹʨʦʜʩʢʦʛʦ, ɽ.ʇ. ɹʝʨʝʟʦʚʘ, ʀ.ɺ. ɺʦʣʴʚʦʚʩʢʦʛʦ, ʀ.ʄ. ɻʝʪʤʘʥʩʢʦʛʦ, ɺ.ʅ. ɻʫʩʘʨʦʚʘ, ɽ.ɸ. ʂʘʧʣʫʥʦʚʘ, 

ʖ.ɻ. ʈʘʙʠʥʦʚʠʯʘ, ɻ.ʀ. ʊʘʥʝʪʦʚʘ, ɼ.ʖ. ʊʦʙʣʝʨʘ, ɺ.ɻ. ʏʫʯʤʘʥʘ. 
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V. ɺʓɺʆɼʓ ʀ ɿɸʂʃʖʏɽʅʀɽ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʨʘʙʦʪʘ ʦʪʜʝʣʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʉɺʊ ʀʅʕʋʄ ʚ 

ʪʝʯʝʥʠʝ ʧʦʯʪʠ 40 ʣʝʪ, ʥʘʯʠʥʘʷ ʩ ʢʦʥʮʘ 50-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʩʦʪʨʫʜʥʠʢʘʤ ʦʪʜʝʣʘ 

ʫʜʘʣʦʩʴ ʚʥʝʩʪʠ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ.  

ɺ ʪʝʯʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚ ʜʦʢʣʘʜʝ ʚʨʝʤʝʥʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ʦʪʜʝʣʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ɼ.ʄ. ɻʨʦʙʤʘʥʘ ʙʳʣʦ ʟʘʱʠʱʝʥʦ ʙʦʣʝʝ ʜʝʩʷʪʠ ʢʘʥʜʠʜʘʪʩʢʠʭ ʜʠʩʩʝʨʪʘʮʠʡ, ʦʧʫʙʣʠʢʦʚʘʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ, ʟʘʱʠʱʝʥ ʨʷʜ ʘʚʪʦʨʩʢʠʭ ʩʚʠʜʝʪʝʣʴʩʪʚ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʢʦʣʣʝʢʪʠʚʘ 

ʧʨʝʜʩʪʘʚʣʷʣʠʩʴ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʳʩʪʘʚʢʘʭ, ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʚʩʝʩʦʶʟʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ, 

ʥʘʟʘʩʝʜʘʥʠʠ ʅʘʫʯʥʦʛʦ ʩʦʚʝʪʘ ʧʦ ʩʠʩʪʝʤʘʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ 

ʙʦʣʴʰʠʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʭʝʤ ɸʅ ʉʉʉʈ ʠ ʚʝʟʜʝ ʧʦʣʫʯʘʣʠ ʚʳʩʦʢʫʶ ʦʮʝʥʢʫ ʠ ʧʨʠʟʥʘʥʠʝ ʢʦʣʣʝʛ. 

ɺʩʝ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʦʪʜʝʣʝ ʧʨʦʛʨʘʤʤʥʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʠ ʚʝʨʠʬʠʢʘʮʠʠ 

ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʙʳʣʠ ʚʥʝʜʨʝʥʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ ʉʉʉʈ ʠ ʚ ʨʷʜʝ 

ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʷʜ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʦʪʜʝʣʝ ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ, ʜʣʷ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʉɺʊ, ʙʳʣ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ.ɺ ʯʘʩʪʥʦʩʪʠ, ʫʞʝ 

ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 90-ʭ ʛʦʜʦʚ ʠ ʚ 2000-ʳʝ ʛʦʜʳ, ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʧʦʣʥʦʪʳ ʪʝʩʪʦʚ ʠ ʤʝʪʦʜʳ 

ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ ʧʨʠ ʦʮʝʥʢʝ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ 

[11,12]. 

ʀʉʊʆʏʅʀʂ ʌʀʅɸʅʉʀʈʆɺɸʅʀʗ. ɹʃɸɻʆɼɸʈʅʆʉʊʀ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʧʨʦʝʢʪ ˉ 18-07-00669. 
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ʕɺʆʃʖʎʀʗ ʉɽʊɽɺʓʍ ʊɽʍʅʆʃʆɻʀʁ ʀʗʌ ʀ ʀʍ ʈʆʃʔ ɺ ʈɸɿɺʀʊʀʀ ʅɸʎʀʆʅɸʃʔʅʆʁ 

ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʀʅʌʈɸʉʊʈʋʂʊʋʈʓ: ʇʆʃʋɺɽʂʆɺɸʗ ʀʉʊʆʈʀʗ 

ʉʝʨʛʝʡ ɼʤʠʪʨʠʝʚʠʯ ɹʝʣʦʚ 

ʀʗʌ ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 

belov@inp.nsk.su 

ɺʣʘʜʠʤʠʨ ɸʣʝʢʩʝʝʚʠʯ ɻʫʩʝʚ 

ʀʗʌ ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 

V.A.Gusev@inp.nsk.su 

ʉʝʨʛʝʡ ɺʘʣʝʨʴʝʚʠʯ ɼʫʙʨʦʚ 

ʀʗʌ ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 

Dubrov@inp.nsk.su 

ɺʠʢʪʦʨ ʀʚʘʥʦʚʠʯ ʂʘʧʣʠʥ 

ʀʗʌ ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 

V.I.Kaplin@inp.nsk.su 

ɹʦʨʠʩ ʅʠʢʦʣʘʝʚʠʯ ʐʫʚʘʣʦʚ 

ʀʗʌ ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʌ 

 

ɸʥʥʦʪʘʮʠʷ ï ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʤʝʞʜʫ ʢʦʤʧʴʶʪʝʨʘʤʠ (ʩʝʪʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ) ʀʥʩʪʠʪʫʪʘ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ 

ʠʤ. ɻ.ʀ. ɹʫʜʢʝʨʘ ʉʆ ʈɸʅ ʟʘ ʧʨʦʰʝʜʰʠʝ 50 ʩ ʣʠʰʥʠʤ ʣʝʪ. ɺ 1960-ʝ ʛʛ. ʕɺʄ ʙʳʣʠ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʠ, 

ʥʝ ʚ ʢʘʞʜʦʤ ʠʥʩʪʠʪʫʪʝ ʠʤʝʣʦʩʴ ʙʦʣʴʰʝ ʦʜʥʦʡ ʤʘʰʠʥʳ. ʇʝʨʚʳʝ ʩʠʩʪʝʤʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʝʱʝ ʚ ʢʦʥʮʝ 

60-ʭï ʥʘʯʘʣʝ 70-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʙʳʣʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʥʝ ʩʪʦʣʴʢʦ ʤʝʞʜʫ 

ʢʦʤʧʴʶʪʝʨʘʤʠ, ʩʢʦʣʴʢʦ ʤʝʞʜʫ ʢʦʤʧʴʶʪʝʨʦʤ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ï ʩʠʩʪʝʤʳ ʩʙʦʨʘ 

ʜʘʥʥʳʭ (ʜʝʪʝʢʪʦʨʳ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ), ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʳʤʠ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ. 

ʋʞʝ ʚ ʧʝʨʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʥʘʢʦʧʠʪʝʣʝ ɺʕʇʇ-2 ʧʨʠʤʝʥʷʣʘʩʴ ʮʠʬʨʦʚʘʷ ʩʠʩʪʝʤʘ 

ʨʝʛʠʩʪʨʘʮʠʠ ʜʘʥʥʳʭ ʩ ʠʩʢʨʦʚʳʭ ʢʘʤʝʨ (ʪʦʛʜʘ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʩʣʦʚʦ çʜʝʪʝʢʪʦʨè, ʠ ʩʠʩʪʝʤʳ ʩʙʦʨʘ 

ʜʘʥʥʳʭ ʝʱʝ ʥʝ ʠʤʝʣʠ ʠʤʝʥ ʩʦʙʩʪʚʝʥʥʳʭ). ɼʘʥʥʳʝ ʧʝʨʝʜʘʚʘʣʠʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʢʦʤʧʴʶʪʝʨ 

ʄʠʥʩʢ-22 ʧʦ ʞʛʫʪʫ ʢʦʘʢʩʠʘʣʴʥʳʭ ʢʘʙʝʣʝʡ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʦʢʦʣʦ ʧʦʣʫʪʦʨʘ ʩʦʪʝʥ ʤʝʪʨʦʚ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ ʙʳʣ ʧʝʨʚʳʡ ʚ ʤʠʨʝ ʧʨʝʮʝʜʝʥʪ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩ ʜʝʪʝʢʪʦʨʘ ʚ ʕɺʄ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ 

ʥʘ ʚʩʪʨʝʯʥʳʭ ʧʫʯʢʘʭ (ʨʘʙʦʪʘ ʩʠʩʪʝʤʳ ʨʝʛʠʩʪʨʘʮʠʠ ʦʥʣʘʡʥ). ʉʠʩʪʝʤʘ ʙʳʣʘ ʟʘʧʫʱʝʥʘ ʚ ʨʘʙʦʪʫ ʚ 

ʬʝʚʨʘʣʝ 1970 ʛʦʜʘ, ʠ ʧʝʨʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʜʦʣʦʞʝʥʳ ʚ ʠʶʣʝ ʪʦʛʦ ʞʝ ʛʦʜʘ ʥʘ ʈʦʯʝʩʪʝʨʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʚ ʂʠʝʚʝ. 

ɼʘʣʝʝ ʙʫʜʫʪ ʚʳʜʝʣʝʥʳ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʀɺʉ ʀʥʩʪʠʪʫʪʘ ʚ ʙʦʣʝʝ ʪʨʘʜʠʮʠʦʥʥʦʤ ʢʣʶʯʝ, ʨʦʣʴ 

ʦʧʳʪʘ ʧʦʩʪʨʦʝʥʠʷ ʀɺʉ ʀʥʩʪʠʪʫʪʘ ʚ ʨʘʟʚʠʪʠʠ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ 

ʧʨʦʝʢʪʦʚ, ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʀɺʉ ʀʥʩʪʠʪʫʪʘ ʠ ʝʝ ʤʝʩʪʦ ʩʨʝʜʠ ʘʥʘʣʦʛʠʯʥʳʭ ʩʠʩʪʝʤ, ʧʝʨʩʧʝʢʪʠʚʳ 

ʨʘʟʚʠʪʠʷ ʚ ʪʝʢʫʱʝʤ ʢʦʥʪʝʢʩʪʝ ʤʝʛʘ-ʩʘʡʥʩ ʧʨʦʝʢʪʦʚ ʈʌ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ʘʚʪʦʤʘʪʠʟʘʮʠ ̫ʙʦʣʴʰʠʭ ʬʠʟʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʀɺʉ, 

ɸʉʋ ʙʦʣʴʰʠʭ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ, ʀʗʌ ʉʆ ʈɸʅ. 
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ʀɿ ʀʉʊʆʈʀʀ ʇɽʈɺʓʍ ɹɽʃʆʈʋʉʉʂʀʍ ʕɺʄ ʉɽʈʀʀ çʄʀʅʉʂè 

ʀʨʠʥʘ ʌʝʣʠʢʩʦʚʥʘ ɹʦʛʜʘʥʦʚʘ 

ʀʥʩʪʠʪʫʪ ʧʦʜʛʦʪʦʚʢʠ ʥʘʫʯʥʳʭ ʢʘʜʨʦʚ, ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ 

nf_80@mail.ru 

ʅʠʥʘ ʌʝʣʠʢʩʦʚʥʘ ɹʦʛʜʘʥʦʚʘ 

ʀʥʩʪʠʪʫʪ ʧʦʜʛʦʪʦʚʢʠ ʥʘʫʯʥʳʭ ʢʘʜʨʦʚ, ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ 

nf_80@mail.ru 

ɸʥʥʦʪʘʮʠʷ ï ɼʦʢʣʘʜ ʧʦʩʚʷʱʝʥ ʠʩʪʦʨʠʠ ʙʝʣʦʨʫʩʩʢʠʭ ʕɺʄ ʩʝʨʠʠ çʄʠʥʩʢè ï ʧʝʨʚʳʭ ʕɺʄ, 

ʚʳʧʫʩʢʘʚʰʠʭʩʷ ʚ ɹʝʣʘʨʫʩʠ ʠ ʠʩʧʦʣʴʟʦʚʘʚʰʠʭʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʥʘʫʯʥʳʭ, ʠʥʞʝʥʝʨʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʟʘʜʘʯ. ɺʳʧʫʩʢʘʣʠʩʴ ʄʠʥʩʢʠʤ ʟʘʚʦʜʦʤ ʵʣʝʢʪʨʦʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ, ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ 

ʩʧʝʮʠʘʣʴʥʳʤ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʤ ʙʶʨʦ ʵʪʦʛʦ ʟʘʚʦʜʘ. ʕʪʠ ʨʘʟʨʘʙʦʪʢʠ ʟʘʣʦʞʠʣʠ ʦʩʥʦʚʫ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʙʝʣʦʨʫʩʩʢʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʤʦʜʝʣʠ ʦʪ çʄʠʥʩʢ-1è ʜʦ çʄʠʥʩʢ-32è, ʘ ʪʘʢʞʝ ʠʭ ʤʦʜʠʬʠʢʘʮʠʠ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. 

ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕɺʄ ʩʝʨʠʠ çʄʠʥʩʢè ʚ ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ, ʢʘʢ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, 

ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ʵʣʝʢʪʨʦʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ (ʕɺʄ), ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ, 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʕɺʄ ʩʝʨʠʠ ʄʠʥʩʢ. 

I. ɺɺɽɼɽʅʀɽ 

ʇʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ (ɺʊ) ʚ ɹʝʣʘʨʫʩʠ 

ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʚ 50-ʝ ʛʛ. ʍʍ ʚ., ʢʦʛʜʘ ʉʉʉʈ ʙʳʣ ʦʜʥʠʤ ʠʟ ʣʠʜʝʨʦʚ ʤʠʨʦʚʦʛʦ ʢʦʤʧʴʶʪʝʨʦʩʪʨʦʝʥʠʷ, ʦ ʯʝʤ, ʢ 

ʩʦʞʘʣʝʥʠʶ, ʩʝʛʦʜʥʷ ʦʯʝʥʴ ʤʘʣʦ ʠʟʚʝʩʪʥʦ, ʘ ɹʉʉʈ ï ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʨʝʜʩʪʚ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. 

ɺ 60 ï 70 ʛʛ. ʍʍ ʚ. ʚʝʜʫʱʠʝ ʙʝʣʦʨʫʩʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʦʙʣʘʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ï ʤʠʥʩʢʠʡ 

ʟʘʚʦʜ ʵʣʝʢʪʨʦʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʠʤ. ɻ.ʂ. ʆʨʜʞʦʥʠʢʠʜʟʝ ʠ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʕɺʄ ï ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʣʠ ʩʪʨʘʪʝʛʠʶ ʠ ʪʝʤʧʳ ʨʦʩʪʘ ʚʩʝʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʦʪʨʘʩʣʠ ʉʉʉʈ. 

II . ʄʀʅʉʂʀʁ ɿɸɺʆɼ ʕɺʄ ʀʄ. ɻ.ʂ. ʆʈɼɾʆʅʀʂʀɼɿɽ 

ɹʝʣʦʨʫʩʩʢʘʷ ʰʢʦʣʘ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ ʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʕɺʄ ʙʝʨʸʪ ʩʚʦʸ ʥʘʯʘʣʦ ʩ ʧʦʩʪʘʥʦʚʣʝʥʠʷ 

ʉʦʚʝʪʘ ʄʠʥʠʩʪʨʦʚ ʉʉʉʈ ʦ ʤʝʨʘʭ ʧʦ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʕɺʄ ʚ ʩʪʨʘʥʝ, ʚʳʰʝʜʰʝʛʦ ʚ 

ʘʚʛʫʩʪʝ 1956 ʛ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʚ ʛ. ʄʠʥʩʢʝ ʙʳʣʦ ʦʨʛʘʥʠʟʦʚʘʥʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʄʠʥʩʢʦʛʦ ʟʘʚʦʜʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʘʰʠʥ (ʧʦʟʜʥʝʝ ï ʄʠʥʩʢʠʡ ʟʘʚʦʜ ʩʯʝʪʥʳʭ ʤʘʰʠʥ, ʩ 1971 ʛ. ï ʄʠʥʩʢʠʡ 

ʟʘʚʦʜ ʕɺʄ ʠʤ. ɻ.ʂ. ʆʨʜʞʦʥʠʢʠʜʟʝ). 

ʇʝʨʚʳʤʠ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʟʘʚʦʜʘ ʩʪʘʣʠ ɺʘʜʠʤ ʂʘʨʣʦʚʠʯ ɻʦʣʴʜʙʝʨʛ (ʜʠʨʝʢʪʦʨ) ʠ ʅʠʢʦʣʘʡ ʀʚʘʥʦʚʠʯ 

ʂʠʨʠʣʶʢ (ʛʣʘʚʥʳʡ ʠʥʞʝʥʝʨ). 

ʇʝʨʝʜ ʥʠʤʠ ʩʪʦʷʣʠ ʦʯʝʥʴ ʩʣʦʞʥʳʝ ʠ ʤʘʩʰʪʘʙʥʳʝ ʟʘʜʘʯʠ: ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʥʝ ʪʦʣʴʢʦ ʧʦʩʪʨʦʠʪʴ 

ʟʘʚʦʜ, ʫʢʦʤʧʣʝʢʪʦʚʘʪʴ ʝʛʦ ʨʘʙʦʯʠʤʠ ʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʧʝʨʩʦʥʘʣʦʤ, ʥʦ ʠ ʦʩʫʱʝʩʪʚʠʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʨʘʟʫ ʞʝ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʧʨʝʜʧʨʠʷʪʠʝ ʥʘʯʘʣʦ ʚʳʧʫʩʢʘʪʴ ʕɺʄ. ʈʫʢʦʚʦʜʠʪʝʣʷʤ ʠ ʚʝʜʫʱʠʤ ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʨʝʜʩʪʦʷʣʦ ʩ ʥʫʣʷ 

ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʕɺʄ, ʪʘʢ ʢʘʢ ʦʨʛʘʥʠʟʘʮʠʷ ʪʘʢʠʭ ʟʘʚʦʜʦʚ ʚ ʉʉʉʈ 

ʪʦʣʴʢʦ ʥʘʯʠʥʘʣʘʩʴ [1, 2]. 

ɺ ʨʝʩʧʫʙʣʠʢʝ ʚ ʪʦ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʠʥʞʝʥʝʨʥʳʝ ʢʘʜʨʳ ʩ ʦʧʳʪʦʤ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ʇʦʵʪʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʠ ʧʨʝʜʧʨʠʷʪʠʷ ʯʘʩʪʠʯʥʦ ʨʝʰʠʣʠ ʢʘʜʨʦʚʫʶ ʧʨʦʙʣʝʤʫ, 

ʧʨʠʛʣʘʩʠʚ ʙʦʣʝʝ ʜʚʘʜʮʘʪʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʠʤʝʚʰʠʭ ʦʧʳʪ ʩʦʟʜʘʥʠʷ ʕɺʄ ʠʟ ʄʦʩʢʚʳ, ɿʘʛʦʨʩʢʘ, ʅʦʛʠʥʩʢʘ, 

ɽʨʝʚʘʥʘ, ʇʝʥʟʳ ʠ ʜʨʫʛʠʭ ʛʦʨʦʜʦʚ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ. ɺʤʝʩʪʝ ʩ ʤʠʥʩʢʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʦʥʠ ʚʦʟʛʣʘʚʠʣʠ 

ʨʘʟʨʘʙʦʪʢʫ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʙʝʣʦʨʫʩʩʢʠʭ ʕɺʄ, ʚʥʝʩʣʠ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʩʪʘʥʦʚʣʝʥʠʝ ʄʠʥʩʢʦʛʦ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ ʚʳʧʫʩʢʫ ʕɺʄ. 

ɺ 1959 ʛ. ʙʳʣ ʩʜʘʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʝʨʚʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʦʨʧʫʩ ʟʘʚʦʜʘ. ɺ 1960 ʛ. ʥʘ ʟʘʚʦʜʝ 

ʙʳʣ ʥʘʯʘʪ ʚʳʧʫʩʢ ʕɺʄ ʩʝʨʠʠ çʄʠʥʩʢè ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ.  

ɺ ʪʝʯʝʥʠʝ 10 ʣʝʪ ʩ 1959 ʧʦ 1969 ʛʛ. ʚ ɹʝʣʦʨʫʩʩʠʠ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʕɺʄ ʦʙʱʝʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʩʪʘʚʰʠʭ ʦʩʥʦʚʦʡ ʧʘʨʢʘ ʕɺʄ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ, ʠ ʥʘʣʘʞʝʥʦ ʠʭ ʢʨʫʧʥʦʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ɺʘʞʥʝʡʰʝʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʙʝʣʦʨʫʩʩʢʠʭ ʕɺʄ ʷʚʣʷʣʠʩʴ ʰʠʨʦʢʘʷ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʢʨʫʧʥʦʩʝʨʠʡʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ. ɺ ʥʠʭ ʩʦʯʝʪʘʣʠʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ, ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ, 

ʧʨʦʩʪʦʪʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚʳʩʦʢʘʷ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ [3]. 
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III . ʉʇɽʎʀɸʃʔʅʆɽ ʂʆʅʉʊʈʋʂʊʆʈʉʂʆɽ ɹʖʈʆ ʄʀʅʉʂʆɻʆ ɿɸɺʆɼɸ ʉʏɽʊʅʓʍ ʄɸʐʀʅ  

ɺ 1958 ʛ. ʧʨʠ ʄʠʥʩʢʦʤ ʟʘʚʦʜʝ ʩʯʝʪʥʳʭ ʤʘʰʠʥ, ʝʱʝ ʜʦ ʦʢʦʥʯʘʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʝʛʦ ʧʝʨʚʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʨʧʫʩʘ, ʙʳʣʦ ʩʦʟʜʘʥʦ ʉʧʝʮʠʘʣʴʥʦʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʝ ʙʶʨʦ (ʉʂɹ) ʜʣʷ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʕɺʄ, ʚʳʧʫʩʢʘʝʤʳʭ ʟʘʚʦʜʦʤ.  

ɺ ʪʝ ʛʦʜʳ ʚ ʉʉʉʈ ʩʪʨʦʠʣʠʩʴ ʥʝʩʢʦʣʴʢʦ ʟʘʚʦʜʦʚ ʜʣʷ ʚʳʧʫʩʢʘ ʕɺʄ ʠ ʥʘ ʥʠʭ ʦʨʛʘʥʠʟʦʚʳʚʘʣʠʩʴ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʙʶʨʦ. ʆʜʥʘʢʦ ʪʝʤʧʳ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʉʂɹ ʄʠʥʩʢʦʛʦ ʟʘʚʦʜʘ ʩʯʝʪʥʳʭ ʤʘʰʠʥ, ʪʘʢ 

ʞʝ, ʢʘʢ ʠ ʩʘʤʦʛʦ ʟʘʚʦʜʘ, ʥʝ ʠʤʝʣʠ ʩʝʙʝ ʨʘʚʥʳʭ.[4]. 

ʅʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʉʂɹ ʟʘʚʦʜʘ ʙʳʣ ɻʝʦʨʛʠʡ ʇʘʚʣʦʚʠʯ ʃʦʧʘʪʦ (ʩ 1959 ʛ. ï ʛʣʘʚʥʳʡ ʠʥʞʝʥʝʨ, ʘ 

ʩ 1964 ʛ. ï ʥʘʯʘʣʴʥʠʢ ʉʂɹ). 

ɺ 1959 ʛ. ʙʳʣʘ ʥʘʯʘʪʘ ʨʘʟʨʘʙʦʪʢʘ ʧʝʨʚʦʡ ʙʝʣʦʨʫʩʩʢʦʡ ʕɺʄ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ çʄʠʥʩʢ-1è ʠ ʝʸ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʛʨʫʧʧʦʡ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʚʦ ʛʣʘʚʝ ʩ ɻ.ʇ. ʃʦʧʘʪʦ. 

ʉ ʘʚʛʫʩʪʘ 1959 ʛ. ʚ ʉʂɹ ʥʘʯʘʣʦʩʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʣʣʝʢʪʠʚʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʤʘʩʩʦʚʦʡ ʕɺʄ 

ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ. ʈʘʙʦʪʫ ʚʦʟʛʣʘʚʠʣ ɺ.ɺ. ʇʨʞʠʷʣʢʦʚʩʢʠʡ. ɺ 1962 ʛ. ʙʳʣʘ ʩʦʟʜʘʥʘ ʙʘʟʦʚʘʷ ʤʦʜʝʣʴ ʥʦʚʦʛʦ 

ʩʝʤʝʡʩʪʚʘ ï çʄʠʥʩʢ-2è. 

ɺ 1960 ʛ. ʚ ʉʂɹ ʥʘʯʘʣʘ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʙʝʣʦʨʫʩʩʢʘʷ ʰʢʦʣʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 

1968 ʛ. ʚ ʉʂɹ ʨʘʙʦʪʘʣʦ ʙʦʣʝʝ 120 ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ. ɺ ʉʉʉʈ ʪʘʢʘʷ ʯʠʩʣʝʥʥʦʩʪʴ 

ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʙʳʣʘ ʝʱʝ ʪʦʣʴʢʦ ʚ ʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ï ʀʥʩʪʠʪʫʪʝ ʢʠʙʝʨʥʝʪʠʢʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʋʉʉʈ. 

ʂʦʣʣʝʢʪʠʚ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʄʇɹ ʚʦʟʛʣʘʚʣʷʣ ɻʝʥʥʘʜʠʡ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯ ʉʪʦʣʷʨʦʚ [4]. 

ʇʨʘʢʪʠʯʝʩʢʠ ʟʘ ʧʝʨʚʳʝ ʜʝʩʷʪʴ ʣʝʪ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʉʂɹ ʄʠʥʩʢʦʛʦ ʟʘʚʦʜʘ ʩʯʝʪʥʳʭ ʤʘʰʠʥ, 

ʧʦʟʜʥʝʝ ʧʝʨʝʠʤʝʥʦʚʘʥʥʦʤ ʚ ʅʀʀ ʕɺʄ, ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʯʝʪʳʨʝ ʪʠʧʘ ʙʘʟʦʚʳʭ ʕɺʄ ʠ ʜʝʩʷʪʴ ʠʭ 

ʤʦʜʠʬʠʢʘʮʠʡ. 

IV. ʇɽʈɺʆɽ ʇʆʂʆʃɽʅʀɽ ʕʃɽʂʊʈʆʅʅʓʍ ɺʓʏʀʉʃʀʊɽʃʔʅʓʍ ʄɸʐʀʅ ʉɽʈʀʀ çʄʀʅʉʂè  

ʇʝʨʚʦʝ ʧʦʢʦʣʝʥʠʝʕɺʄ ʩʝʨʠʠ çʄʠʥʩʢè ʩʦʩʪʘʚʠʣ ʨʷʜ ʤʦʜʝʣʝʡ ʕɺʄ ʦʙʱʝʛʦ ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ: çʄʠʥʩʢ-1è ʠ ʝʝ ʤʦʜʠʬʠʢʘʮʠʠ (çʄʠʥʩʢ-11è, çʄʠʥʩʢ-12è, çʄʠʥʩʢ-14è, çʄʠʥʩʢ-16è, çʄʠʥʩʢ-

100è). 

ʕɺʄ çʄʠʥʩʢ-1è ʩʪʘʣʘ ʧʝʨʚʦʡ ʙʝʣʦʨʫʩʩʢʦʡ ʕɺʄ. ɻʣʘʚʥʳʤ ʢʦʥʩʪʨʫʢʪʦʨʦʤ ʵʪʦʡ ʤʘʰʠʥʳ ʙʳʣ 

ɻ.ʇ. ʃʦʧʘʪʦ. ʈʘʟʨʘʙʦʪʘʥʘ ʦʥʘ ʙʳʣʘ ʚ ʦʯʝʥʴ ʩʞʘʪʳʝ ʩʨʦʢʠ ï ʟʘ 18 ʤʝʩʷʮʝʚ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʰʣʦ ʧʘʨʘʣʣʝʣʴʥʦ 

ʩ ʧʦʜʛʦʪʦʚʢʦʡ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀʩʧʳʪʘʥʠʷ ʕɺʄ ʧʨʦʰʣʠ ʚ ʩʝʥʪʷʙʨʝ 1960 ʛ., ʠ ʚ ʪʦʤ ʞʝ ʛʦʜʫ ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ 

ʩʝʨʠʡʥʳʝ ʤʘʰʠʥʳ. 

ɹʳʩʪʨʦʜʝʡʩʪʚʠʝ çʄʠʥʩʢ-1è ʩʦʩʪʘʚʣʷʣʦ 3000 ʦʧ/ʩ. ʕʣʝʤʝʥʪʥʦʡ ʙʘʟʦʡ ʙʳʣʠ ʵʣʝʢʪʨʦʥʥʳʝ ʣʘʤʧʳ, 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʜʠʦʜʳ [1]. 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʜʣʷ ʕɺʄ çʄʠʥʩʢ-1è ʚʝʣʦʩʴ ʚ ʤʘʰʠʥʥʳʭ ʢʦʜʘʭ, ʦʜʥʘʢʦ ʚ ʢʦʤʧʣʝʢʪʝ ʧʦʩʪʘʚʢʠ 

ʙʳʣʘ ʙʠʙʣʠʦʪʝʢʘ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʛʨʘʤʤ, ʩʦʜʝʨʞʘʱʘʷ ʦʢʦʣʦ 100 ʧʨʦʛʨʘʤʤ ʦʙʲʝʤʦʤ ʦʢʦʣʦ 7500 ʢʦʤʘʥʜ. 

ɺ ʕɺʄ çʄʠʥʩʢ-1è ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʦʨʠʛʠʥʘʣʴʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʤʠʥʩʢʠʭ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ï 

ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʘʷ ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ʥʘ ʬʝʨʨʠʪʦʚʳʭ ʩʝʨʜʝʯʥʠʢʘʭ, ʟʘʤʝʥʠʚʰʘʷ ʤʝʜʣʝʥʥʫʶ ʧʘʤʷʪʴ ʥʘ 

ʤʘʛʥʠʪʥʳʭ ʙʘʨʘʙʘʥʘʭ, ʢʦʪʦʨʳʝ ʬʦʨʤʦʡ ʠ ʨʘʟʤʝʨʘʤʠ ʥʘʧʦʤʠʥʘʣʠ ʙʘʢ ʜʣʷ ʩʪʠʨʘʣʴʥʦʡ ʤʘʰʠʥʳ. ʌʝʨʨʠʪʦʚʦʝ 

ʟʘʧʦʤʠʥʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʕɺʄ ʤʘʩʩʦʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʙʳʣʦ ʧʨʠʤʝʥʝʥʦ ʚʧʝʨʚʳʝ.  

ɺʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʤʧʴʶʪʝʨ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʧʦʤʦʱʴʶ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʡ ʧʷʪʠʧʦʟʠʮʠʦʥʥʦʡ 

ʙʫʤʘʞʥʦʡ ʣʝʥʪʳ, ʚʳʚʦʜ ï ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʛʦ ʧʝʯʘʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʧʨʦʦʙʨʘʟʘ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʧʨʠʥʪʝʨʘ) [2]. 

ʉ ʕɺʄ çʄʠʥʩʢ-1è ʧʦʩʪʘʚʣʷʣʠʩʴ ʦʜʥʠ ʠʟ ʧʝʨʚʳʭ ʚ ʤʠʨʝ ʩʠʩʪʝʤ ʘʚʪʦʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ï 

ʪʨʘʥʩʣʷʪʦʨʳ çɸʚʪʦʢʦʜ ʀʅɾɽʅɽʈè (ʧʝʨʚʦʛʦ ʩʦʚʝʪʩʢʦʛʦ ʬʦʨʪʨʘʥʦʧʦʜʦʙʥʦʛʦ ʪʨʘʥʩʣʷʪʦʨʘ ʜʣʷ 

ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʕɺʄ ʤʘʣʦʛʦ ʢʣʘʩʩʘ) ʠ çɸʚʪʦʢʦʜ ʕʂʆʅʆʄʀʉʊè (ʧʦʧʳʪʢʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʦʟʞʝ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʧʨʦʝʢʪ ɸʃɻʕʂ ʠ ʟʘʚʝʨʰʠʣʘʩʴ 

ʩʦʟʜʘʥʠʝʤ ʧʝʨʚʦʛʦ ʩʦʚʝʪʩʢʦʛʦ ʪʨʘʥʩʣʷʪʦʨʘ ʂʆɹʆʃ ʠ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʉɸʆɼ ʜʣʷ 

ʕɺʄ) [3]. 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʝ ʩʜʝʣʘʣʦ ʕɺʄ çʄʠʥʩʢ-1è ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 1960-ʭ ʛʛ. ʚʝʜʫʱʠʤ ʪʠʧʦʤ 

ʕɺʄ ʩʨʝʜʠ ʩʝʨʠʡʥʳʭ ʩʦʚʝʪʩʢʠʭ ʣʘʤʧʦʚʳʭ ʕɺʄ ʧʦʜʦʙʥʦʛʦ ʢʣʘʩʩʘ ï ʙʦʣʝʝ 50 % ʧʘʨʢʘ ʕɺʄ ʦʙʱʝʛʦ 

ʥʘʟʥʘʯʝʥʠʷ.  

ʅʝʩʦʤʥʝʥʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʕɺʄ çʄʠʥʩʢ-1è ʙʳʣʦ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʵʪʦ ʙʳʣʘ ʤʘʰʠʥʘ ʤʘʣʦʛʦ ʢʣʘʩʩʘ, 

ʝʝ ʤʦʞʥʦ ʙʳʣʦ ʧʦʩʪʘʚʠʪʴ ʚ ʣʶʙʦʡ ʢʦʤʥʘʪʝ, ʧʦʩʢʦʣʴʢʫ ʰʢʘʬʳ ʫʩʪʨʦʡʩʪʚ ʵʪʦʡ ʤʘʰʠʥʳ ʟʘʥʠʤʘʣʠ ʧʣʦʱʘʜʴ 

ʦʢʦʣʦ 4 ʢʚ. ʤ.  

ɺ ʜʝʢʘʙʨʝ 1961 ʛ. ʥʘ ɺɼʅʍ ʉʉʉʈ ʕɺʄ çʄʠʥʩʢ-1è ʠʛʨʘʣʘ ʩ ʧʦʩʝʪʠʪʝʣʷʤʠ ʚ ʙʝʩʧʨʦʠʛʨʳʰʥʫʶ 

ʰʘʰʝʯʥʫʶ ʠʛʨʫ çɺʦʣʢʠ ʠ ʦʚʮʳè. ʇʨʦʛʨʘʤʤʫ ʜʣʷ ʥʝʝ ʥʘʧʠʩʘʣ ɺ. ʀ. ʎʘʛʝʣʴʩʢʠʡ ʩ ʫʯʘʩʪʠʝʤ 

ʄ. ɽ. ʅʝʤʝʥʤʘʥʘ. ʉʚʦʠ ʭʦʜʳ ʤʘʰʠʥʘ ʧʝʯʘʪʘʣʘ ʥʘ ʫʟʢʦʡ ʣʝʥʪʝ ʧʨʠʥʪʝʨʘ (ʜʠʩʧʣʝʝʚ ʝʱʝ ʥʝ ʙʳʣʦ), ʘ 

ʧʦʩʝʪʠʪʝʣʠ ʚʳʩʪʘʚʢʠ ʜʚʠʛʘʣʠ ʰʘʰʢʠ ʥʘ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʝʡ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʡ ʜʦʩʢʝ.  

ʄʘʰʠʥʳ çʄʠʥʩʢ-1è ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʣʠʩʴ ʨʷʜʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ, 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʙʶʨʦ, ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ ʠ ʟʘʚʦʜʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʠ 
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ʥʘʫʯʥʳʭ ʟʘʜʘʯ. ʕʪʠ ʕɺʄ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʚʦʝʥʥʳʭ ʦʙʲʝʢʪʘʭ, ʚ ʟʘʢʨʳʪʳʭ ʧʦ ʪʝʤ ʚʨʝʤʝʥʘʤ ʅʀʀ 

çʄʘʨʩè ʚ ʋʣʴʷʥʦʚʩʢʝ, ɺʩʝʩʦʶʟʥʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʠʥʩʪʠʪʫʪʝ ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʄʦʩʢʚʝ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ.  

ʉ 1960 ʧʦ 1964 ʛʛ. ʙʳʣʦ ʚʳʧʫʱʝʥʦ 230 ʕɺʄ çʄʠʥʩʢ-1è. 

ɺ 1999 ʛ. International Biographical Center Cambridge (ɸʥʛʣʠʷ) ʚʢʣʶʯʠʣ ʛʣʘʚʥʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ ʕɺʄ 

çʄʠʥʩʢ-1è ɻʝʦʨʛʠʷ ʇʘʚʣʦʚʠʯʘ ʃʦʧʘʪʦ ʚ ʩʧʠʩʦʢ 2 000 ʚʳʜʘʶʱʠʭʩʷ ʜʝʷʪʝʣʝʡ ʥʘʫʢʠ XX ʩʪ. [2]. 

ʄʦʜʠʬʠʢʘʮʠʠ ʕɺʄ çʄʠʥʩʢ-1è. ʇʦ ʟʘʢʘʟʘʤ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʠ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʧʷʪʴ ʧʦʣʥʦʩʪʴʶ ʩʦʚʤʝʩʪʠʤʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʕɺʄ çʄʠʥʩʢ-1è, ʨʘʩʰʠʨʷʶʱʠʭ ʝʝ 

ʚʦʟʤʦʞʥʦʩʪʠ.  

ʕɺʄ çʄʠʥʩʢ-11è (1961 ʛ.) ʧʨʝʜʥʘʟʥʘʯʘʣʘʩʴ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʘʙʦʪʳ ʩ 

ʪʝʣʝʛʨʘʬʥʳʤʠ ʣʠʥʠʷʤʠ ʠ ʩ ʫʜʘʣʝʥʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʛʣʘʚʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ ï ɺ. ʄ. ʄʘʥʞʘʣʝʡ. 

ʄʘʰʠʥʘ ʠʤʝʣʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʙʣʦʢ ʪʝʢʩʪʦʚʦʛʦ ʚʚʦʜʘ/ʚʳʚʦʜʘ, ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʦʙʨʘʙʘʪʳʚʘʪʴ 

ʮʠʬʨʦʚʦʡ ʠ ʙʫʢʚʝʥʥʦ-ʮʠʬʨʦʚʦʡ ʤʘʪʝʨʠʘʣ, ʚʚʦʜʠʪʴ ʚ ʤʘʰʠʥʫ ʙʫʢʚʝʥʥʦ-ʮʠʬʨʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʢʘʥʘʣʘ ʩʚʷʟʠ, ʧʦʣʫʯʘʪʴ ʥʘ ʚʳʭʦʜʝ ʤʘʰʠʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʚ ʚʠʜʝ ʪʘʙʣʠʮ ʠʣʠ 

ʚʝʜʦʤʦʩʪʝʡ. ɹʳʣʦ ʚʳʧʫʱʝʥʦ 11 ʤʘʰʠʥ ʵʪʦʡ ʤʦʜʠʬʠʢʘʮʠʠ. 

ʕɺʄ çʄʠʥʩʢ-12è (1962 ʛ.) ʠʤʝʣʘ ʚ 4 ʨʘʟʘ ʙʦʣʴʰʫʶ ʚʥʝʰʥʶʶ ʧʘʤʷʪʴ ʥʘ ʤʘʛʥʠʪʥʳʭ ʣʝʥʪʘʭ. ɻʣʘʚʥʳʡ 

ʢʦʥʩʪʨʫʢʪʦʨ ï ɺ.ʗ.ʉʠʤʭʝʩ. ɺʳʧʫʱʝʥʦ 5 ʤʘʰʠʥ ʵʪʦʡ ʤʦʜʠʬʠʢʘʮʠʠ. 

ʕɺʄ çʄʠʥʩʢ-14è (1962 ʛ.) ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʦʙʲʝʜʠʥʝʥʠʝ ʤʦʜʝʣʠ çʄʠʥʩʢ-12è ʩ ʪʝʢʩʪʦʚʳʤ 

ʙʣʦʢʦʤ ʚʚʦʜʘ/ʚʳʚʦʜʘ. 

çʄʠʥʩʢ-14è ʠ çʄʠʥʩʢ-16è (1962 ʛ.) ʧʨʝʜʥʘʟʥʘʯʘʣʠʩʴ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʪʝʣʝʤʝʪʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚ ɿʝʤʣʠ. ɻʣʘʚʥʳʝ ʢʦʥʩʪʨʫʢʪʦʨʳ ï ʃ.ʀ. ʂʘʙʝʨʥʠʢ ʠ ɺ.ʄ. ʄʘʥʞʘʣʝʡ. ɺʳʧʫʱʝʥʦ 36 

ʤʘʰʠʥ çʄʠʥʩʢ-14è ʠ 1 ʤʘʰʠʥʘ çʄʠʥʩʢ-16è. 

ʕɺʄ çʄʠʥʩʢ-1è ʤʦʛʣʘ ʙʳʪʴ ʜʦʚʝʜʝʥʘ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʦ ʣʶʙʦʡ ʠʟ ʵʪʠʭ ʧʷʪʠ ʤʦʜʠʬʠʢʘʮʠʡ.  

çʄʠʥʩʢ-100è ï ʫʥʠʢʘʣʴʥʘʷ ʕɺʄ, ʦʙʩʣʫʞʠʚʘʚʰʘʷ ʩʠʩʪʝʤʫ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʦʪʧʝʯʘʪʢʦʚ 

ʧʘʣʴʮʝʚ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʧʦ ʟʘʢʘʟʫ ʄʠʥʠʩʪʝʨʩʪʚʘ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʉʉʉʈ. ʆʥʘ ʠʤʝʣʘ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ 

ʦʨʠʛʠʥʘʣʴʥʳʡ ʢʦʜʠʨʦʚʱʠʢ ʜʘʢʪʠʣʦʩʢʦʧʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɻʣʘʚʥʳʤ ʢʦʥʩʪʨʫʢʪʦʨʦʤ ʵʪʦʡ ʩʠʩʪʝʤʳ ʙʳʣ 

ɸ.ʄ. ʊʦʣʤʘʯʝʚ. ʕʪʠ ʕɺʄ ʵʢʩʧʣʫʘʪʠʨʦʚʘʣʠʩʴ ʚ ʄʠʥʩʢʝ ʠ ʃʝʥʠʥʛʨʘʜʝ [1]. 

V. ɺʊʆʈʆɽ ʇʆʂʆʃɽʅʀɽ ʕʃɽʂʊʈʆʅʅʓʍ ɺʓʏʀʉʃʀʊɽʃʔʅʓʍ ʄɸʐʀʅ ʉɽʈʀʀ çʄʀʅʉʂè  

ɺʪʦʨʦʝ ʧʦʢʦʣʝʥʠʝ ʙʝʣʦʨʫʩʩʢʠʭ ʕɺʄ ʢʨʦʤʝ ʕɺʄ çʄʠʥʩʢ-2è ʩʦʩʪʘʚʠʣʠ ʝʝ ʤʦʜʠʬʠʢʘʮʠʠ: çʄʠʥʩʢ-

22è, çʄʠʥʩʢ-222è, çʄʠʥʩʢ-23èçʄʠʥʩʢ-26è,çʄʠʥʩʢ-27è. ʅʘʯʘʣʦ ʚʳʧʫʩʢʘ ï 1964 ʛʦʜ, ʚʩʝʛʦ ʙʳʣʦ ʚʳʧʫʱʝʥʦ 

ʦʢʦʣʦ 1200 ʙʝʣʦʨʫʩʩʢʠʭ ʕɺʄ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

ʕɺʄ çʄʠʥʩʢ-2è ʙʳʣʘ ʧʝʨʚʦʡ ʕɺʄ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʩʦʟʜʘʥʥʦʡ ʚ ʉʂɹ ʤʠʥʩʢʦʛʦ ʟʘʚʦʜʘ ʕɺʄ. 

ʄʘʰʠʥʘ ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʚ ʪʝʯʝʥʠʝ 1960-1962 ʛʛ. ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʚʳʧʫʩʢʦʤ çʄʠʥʩʢ-1è, ʩʢʣʘʜʳʚʘʶʱʘʷʩʷ 

ʦʙʩʪʘʥʦʚʢʘ ʥʝ ʪʨʝʙʦʚʘʣʘ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʵʪʠʭ ʕɺʄ.  

ɹʘʟʦʚʘʷ ʤʦʜʝʣʴ ʥʦʚʦʛʦ ʩʝʤʝʡʩʪʚʘ ʕɺʄ çʄʠʥʩʢ-2è ʩʪʘʣʘ ʧʝʨʚʦʡ ʩʝʨʠʡʥʦʡ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʡ ʕɺʄ 

ʚ ʉʉʉʈ.  

ʉʪʨʫʢʪʫʨʘ çʄʠʥʩʢ-2è ʠʤʝʣʘ ʥʝʩʢʦʣʴʢʦ ʦʨʠʛʠʥʘʣʴʥʳʭ ʨʝʰʝʥʠʡ, ʦʪʢʨʳʚʰʠʭ ʥʦʚʳʝ ʥʘ ʪʦ ʚʨʝʤʷ 

ʚʦʟʤʦʞʥʦʩʪʠ. ʀʤʝʥʥʦ çʄʠʥʩʢ-2è ʩʪʘʣʘ ʧʝʨʚʦʡ ʚ ʉʉʉʈ ʕɺʄ, ʠʤʝʚʰʝʡ ʚʦʟʤʦʞʥʦʩʪʴ ʚʚʦʜʠʪʴ ʠ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʪʝʢʩʪʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ (ʜʦ ʵʪʦʛʦ ʚʩʝ ʤʘʰʠʥʳ ʨʘʙʦʪʘʣʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩ ʮʠʬʨʦʚʳʤʠ 

ʜʘʥʥʳʤʠ). ɺ ʕɺʄ çʄʠʥʩʢ-2è ʚʧʝʨʚʳʝ ʚ ʤʠʥʩʢʠʭ ʤʘʰʠʥʘʭ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʝ 

ʧʨʝʨʳʚʘʥʠʝ ʧʨʦʛʨʘʤʤ ʤʝʪʦʜʦʤ ʧʨʠʦʩʪʘʥʦʚʦʢ ʜʣʷ ʨʘʙʦʪʳ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩ 

ʵʢʩʪʨʘʢʦʜʘʤʠ.ʇʨʝʨʳʚʘʥʠʝ ʧʨʦʛʨʘʤʤ ʠ ʵʢʩʪʨʘʢʦʜʳ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʙʫʜʫʱʝʝ ʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʨʘʩʰʠʨʝʥʥʦʤ ʢʦʤʧʣʝʢʪʝ ʤʘʰʠʥʳ ï ʕɺʄ çʄʠʥʩʢ-22è. 

ɻʣʘʚʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ ʕɺʄ çʄʠʥʩʢ-2è ï ɺ.ɺ. ʇʨʞʠʷʣʢʦʚʩʢʠʡ, ʦʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ï 

ɸ.ʀ. ɹʘʭʠʨ, ʖ.ɻ. ɹʦʩʪʘʥʜʞʷʥ, ɺ.ɽ. ʂʣʦʯʢʦʚ, ʅ.ɸ. ʄʘʣʴʮʝʚ, ɻ.ɼ. ʉʤʠʨʥʦʚ, ɻ.ʂ. ʉʪʦʣʷʨʦʚ, ɸ.ɹ. ʌʣʝʨʦʚ, 

ʄ.ɹ. ʊʝʤʢʠʥ[1]. 

ʈʘʟʨʘʙʦʪʢʘ çʄʠʥʩʢ-2è ʟʘʚʝʨʰʠʣʘʩʴ ʚ ʩʝʥʪʷʙʨʝ 1962 ʛ. ʆʜʥʘʢʦ ɻʦʩʢʦʤʠʪʝʪ ʧʦ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʝ 

ʉʉʉʈ, ʢʦʪʦʨʦʤʫ ʙʳʣ ʧʦʩʣʘʥ ʥʘ ʩʦʛʣʘʩʦʚʘʥʠʝ ʧʨʦʝʢʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʥʘ çʄʠʥʩʢ-2è, ʧʦʥʘʯʘʣʫ 

ʦʪʢʘʟʘʣʩʷ ʝʛʦ ʧʨʠʥʠʤʘʪʴ.  

ʇʨʠʯʠʥʘ ʙʳʣʘ ʚ ʪʦʤ, ʯʪʦ ʦʬʠʮʠʘʣʴʥʦ ʉʂɹ ʟʘʚʦʜʘ ʜʦʣʞʥʦ ʙʳʣʦ ʟʘʥʠʤʘʪʴʩʷ ʠʩʧʳʪʘʥʠʷʤʠ ʠ 

ʤʦʜʝʨʥʠʟʘʮʠʝʡ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʕɺʄ, ʘ ʥʝ ʩʦʟʜʘʥʠʝʤ ʥʦʚʳʭ. ʀʥʞʝʥʝʨʳ ʄʠʥʩʢʦʛʦ ʟʘʚʦʜʘ ʨʘʟʨʘʙʦʪʢʦʡ 

çʄʠʥʩʢ-2è ʧʨʝʚʳʩʠʣʠ ʩʚʦʠ ʧʦʣʥʦʤʦʯʠʷ. ʀ ʪʦʣʴʢʦ ʧʦʩʣʝ ʣʠʯʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʨʫʢʦʚʦʜʩʪʚʘ ɹʉʉʈ ʫʜʘʣʦʩʴ 

ʫʪʚʝʨʜʠʪʴ ʧʨʦʝʢʪ ʚ ɻʦʩʢʦʤʠʪʝʪʝ ʧʦ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʝ ʉʉʉʈ, ʠ ʚ 1963 ʛ. ʕɺʄ çʄʠʥʩʢ-2è ʥʘʯʘʣʘ 

ʚʳʧʫʩʢʘʪʴʩʷ ʩʝʨʠʡʥʦ [2]. 

ɼʦ ʢʦʥʮʘ 1964 ʛ. ʙʳʣʦ ʚʳʧʫʱʝʥʦ 118 ʕɺʄ çʄʠʥʩʢ-2è, ʮʝʥʘ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʣʘ ʚʩʝʛʦ 100 ʪʳʩ. ʨʫʙ. 

ʕʪʘ ʕɺʄ ʩʪʘʣʘ ʙʘʟʦʚʦʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʟʨʘʙʦʪʦʢ ï çʄʠʥʩʢ-22è ʠ çʄʠʥʩʢ-22ʄè. 

ʄʦʜʠʬʠʢʘʮʠʷ çʄʠʥʩʢ-2èʕɺʄ çʄʠʥʩʢ-22è(1964 ʛ.) ʩʝʨʠʡʥʦ ʥʘʯʘʣʘ ʚʳʧʫʩʢʘʪʴʩʷ ʚ 1965 ʛ. 
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ʕʪʘ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʘʰʠʥʘ ʧʦʣʫʯʠʣʘ ʦʯʝʥʴ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʉʉʉʈ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʨʘʩʯʝʪʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʩʪʘʚʣʷʣʠ ʙʠʙʣʠʦʪʝʢʠ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʛʨʘʤʤ (ɹʉʇ-63 ʠʣʠ ɹʉʇ-67); 

ʩʠʩʪʝʤʘ ʩʠʤʚʦʣʠʯʝʩʢʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ (ʗʉʂ); ʘʚʪʦʢʦʜ ʜʣʷ ʨʝʰʝʥʠʷ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ çɸʂʀè; ʪʨʘʥʩʣʷʪʦʨ ʩ 

ʷʟʳʢʘ ɸʃɻʕʂ (ʪʠʧʘ ʂʆɹʆʃ); ʪʨʘʥʩʣʷʪʦʨ ʩ ʷʟʳʢʘ ɸʃɻʆʃ; ʪʨʘʥʩʣʷʪʦʨ ʩ ʷʟʳʢʘ ʌʆʈʊʈɸʅ. 

ʕɺʄ çʄʠʥʩʢ-22è ʧʨʠʤʝʥʷʣʠʩʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ (ɸʉʋ) ʥʘ 

ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ (ɸʉʋ çʃʴʚʦʚè, çʂʫʥʮʝʚʦè ʠ ʜʨ.), ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʷʜʝʨʥʦʡ ʬʠʟʠʢʝ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. 

ʊʦʣʴʢʦ ʚ ʥʘʯʘʣʝ 2018 ʛ. ʙʳʣʠ ʯʘʩʪʠʯʥʦ ʨʘʩʩʝʢʨʝʯʝʥʳ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʨʘʙʦʪʫ ʩʦʚʝʪʩʢʠʭ ʣʫʥʦʭʦʜʦʚ 

ʚ 70-ʝ ʛʛ. ʍʍ ʚ. ʦʙʝʩʧʝʯʠʚʘʣʘ ʘʧʧʘʨʘʪʫʨʘ ʥʘ ʙʘʟʝ ʕɺʄ çʄʠʥʩʢ-22è.  

ʕɺʄ çʄʠʥʩʢ-222è ʩʪʘʣʘ ʧʝʨʚʦʡ ʚ ʤʠʨʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ (ɺʉ) ʩ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ 

ʩʪʨʫʢʪʫʨʦʡ. ʕʪʦ ʙʳʣʘ ʧʝʨʚʘʷ ʦʜʥʦʨʦʜʥʘʷ ʤʥʦʛʦʤʘʰʠʥʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ [5]. 

ɹʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʧʦʩʪʨʦʝʥʘ ʉʂɹ ʤʠʥʩʢʦʛʦ ʟʘʚʦʜʘ ʕɺʄ ʩʦʚʤʝʩʪʥʦ ʩ ʀʄ ʉʆ ɸʅ ʉʉʉʈ. ʈʘʙʦʪʳ ʧʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ɺʉ çʄʠʥʩʢ-222è ʙʳʣʠ ʥʘʯʘʪʳ ʚ 1965 ʛ., ʘ ʧʝʨʚʳʡ ʝʸ ʦʙʨʘʟʝʮ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʚ ʘʧʨʝʣʝ 

1966 ʛ. ʚ ʀʥʩʪʠʪʫʪʝ ʤʘʪʝʤʘʪʠʢʠ ɸʅ ɹʉʉʈ.çʄʠʥʩʢ-222è ʩʦʩʪʦʷʣʘ ʠʟ ʪʨʝʭ ʕɺʄ çʄʠʥʩʢ-22è. ʕʪʘ ʩʠʩʪʝʤʘ 

ʷʚʠʣʘʩʴ ʧʝʨʚʳʤ ʰʘʛʦʤ ʥʘ ʧʫʪʠ ʩʦʟʜʘʥʠʷ ʤʥʦʛʦʤʘʰʠʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. 

ʉʠʩʪʝʤʳ çʄʠʥʩʢ-222è ʙʳʣʠ ʩʤʦʥʪʠʨʦʚʘʥʳ ʚ ʥʝʩʢʦʣʴʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʠ 

ʵʢʩʧʣʫʘʪʠʨʦʚʘʣʠʩʴ ʙʦʣʝʝ 15 ʣʝʪ. 

ɻʣʘʚʥʳʤ ʢʦʥʩʪʨʫʢʪʦʨʦʤ ʵʪʦʡ ʩʠʩʪʝʤʳ ʙʳʣ ɻ.ʇ. ʃʦʧʘʪʦ, ʟʘʤʝʩʪʠʪʝʣʷʤʠ ï ɻ.ɼ. ʉʤʠʨʥʦʚ ʠ 

ɻ.ʂ. ʉʪʦʣʷʨʦʚ.  

ʈʫʢʦʚʦʜʠʪʝʣʝʤ ʨʘʙʦʪ ʧʦ ʩʦʟʜʘʥʠʶ ɺʉ çʄʠʥʩʢ-222è ʙʳʣ ʕ.ɺ. ɽʚʨʝʠʥʦʚ; ʦʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ: 

ɺ.ɻ. ʍʦʨʦʰʝʚʩʢʠʡ, ɹ.ɸ. ʉʠʜʨʠʩʪʳʡ, ɸ.ʅ. ɺʘʩʠʣʝʚʩʢʠʡ.  

ɺ ʧʨʦʝʢʪʝ çʄʠʥʩʢ-222è ʙʳʣʠ ʦʪʨʘʙʦʪʘʥʳ ʘʨʭʠʪʝʢʪʫʨʥʳʝ, ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ, 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʘ ʧʦʟʜʥʝʝ çʢʘʥʦʥʠʟʠʨʦʚʘʥʘè ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʥʝ-ʬʦʥ-ʥʝʡʤʘʥʦʚʩʢʠʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ. 

ʇʦʣʫʯʝʥʥʳʡ ʦʧʳʪ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ çʄʠʥʩʢ-222è 

ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʧʨʦʝʢʪʘʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʩ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʩʪʨʫʢʪʫʨʦʡ [4]. 

ʕɺʄ çʄʠʥʩʢ-23è ï ʵʪʦ ʧʝʨʚʘ ̫ʦʪʝʯʝʩʪʚʝʥʥʘ ̫ʕɺʄ ʩ ʩʠʤʚʦʣʴʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʝʨʝʤʝʥʥʦʡ ʜʣʠʥʦʡ ʩʣʦʚʘ ʠ ʢʦʤʘʥʜʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʘʣʬʘʚʠʪʥʦ-ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʩʪʘʣʘ ʕɺʄ çʄʠʥʩʢ-23è (ʛʣʘʚʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ ɺ.ɺ. ʇʨʞʠʷʣʢʦʚʩʢʠʡ).  

ɺ 1966 ʛ. ʙʳʣʘ ʟʘʚʝʨʰʝʥʘ ʝʝ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚ ʪʦʤ ʞʝ 1966 ʛ. ʕɺʄ çʄʠʥʩʢ-23è ʥʘʯʘʣʘ ʚʳʧʫʩʢʘʪʴʩʷ 

ʩʝʨʠʡʥʦ. ʄʘʰʠʥʘ ʧʨʝʜʥʘʟʥʘʯʘʣʘʩʴ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʧʣʘʥʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʦʙʨʘʙʦʪʢʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ɺʩʝʛʦ ʙʳʣʦ ʚʳʧʫʱʝʥʦ 28 ʤʘʰʠʥ çʄʠʥʩʢ-23è. 

ɹʳʩʪʨʦʜʝʡʩʪʚʠʝ çʄʠʥʩʢ-23è ʩʦʩʪʘʚʣʷʣʦ ʦʢʦʣʦ 7 ʪʳʩ. ʦʧ/ʩ. ɺ ʥʝʡ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʤʥʦʞʝʩʪʚʦ 

ʫʥʠʢʘʣʴʥʳʭ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʨʘʙʦʪʦʢ. 

ʅʘ ʵʪʦʡ ʕɺʄ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʛʣʠ ʚʳʧʦʣʥʷʪʴʩʷ ʜʦ 3 ʨʘʙʦʯʠʭ ʠ 5 ʩʣʫʞʝʙʥʳʭ ʧʨʦʛʨʘʤʤ. ɼʣʷ ʵʪʦʛʦ 

ʤʘʰʠʥʘ ʩʥʘʙʞʘʣʘʩʴ ʧʝʨʚʦʡ ʚ ʉʉʉʈ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ çɼʀʉʇɽʊʏɽʈè. 

ʅʘ ʕɺʄ çʄʠʥʩʢ-23è ʙʘʟʠʨʦʚʘʣʠʩʴ ʥʝʩʢʦʣʴʢʦ ʢʨʫʧʥʳʭ ʩʦʚʝʪʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʉʠʩʪʝʤʫ, ʥʘʧʨʠʤʝʨ, 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʤʦʩʢʦʚʩʢʦʤ ʦʙʲʝʜʠʥʝʥʠʠ çʄʦʩʤʦʣʦʢʦè, ʪʘʢʞʝ ʥʘ ʝʝ ʦʩʥʦʚʝ ʧʦʩʪʨʦʠʣʠ ʩʠʩʪʝʤʫ çʉʠʨʝʥʘè ʧʦ 

ʧʨʦʜʘʞʝ ʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʶ ʘʚʠʘʙʠʣʝʪʦʚ çɸʵʨʦʬʣʦʪʘè. 

ʂʨʦʤʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʕɺʄ çʄʠʥʩʢ-23è ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ 

ʩʠʩʪʝʤʘʭ ɸʉʋ ʅʦʚʦʯʝʨʢʘʩʩʢʦʛʦ ʵʣʝʢʪʨʦʚʦʟʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʟʘʚʦʜʘ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʜʠʩʧʝʪʯʝʨʩʢʦʤ ʧʫʥʢʪʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʨʘʜʠʦʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʉʉʉʈ ʠ ʜʨ. [6]. 

çʄʠʥʩʢ-26è ʠ çʄʠʥʩʢ-27è ʧʨʝʜʥʘʟʥʘʯʘʣʠʩʴ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʩ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʢʝʪ ʠ ʩʧʫʪʥʠʢʦʚ ɿʝʤʣʠ çʄʝʪʝʦʨè. 

ʕɺʄ çʄʠʥʩʢ-32è(ʛʣʘʚʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ ɺ.ɺ. ʇʨʞʠʷʣʢʦʚʩʢʠʡ) ʙʳʣʘ ʩʘʤʦʡ ʠʟʚʝʩʪʥʦʡ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʚ ʉʉʉʈ ʕɺʄ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 1970-ʭ ʛʛ. çʄʠʥʩʢ-32è ʠʤʝʣʘ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ 30-35 ʪʳʩ. 

ʦʧ/ʩ ʠ ʧʨʦʛʨʘʤʤʥʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ çʄʠʥʩʢ-22è. 

ɺ ʥʝʡ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʤʥʦʛʦʧʨʦʛʨʘʤʤʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ, ʟʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʧʝʨʘʪʠʚʥʦʡ 

ʧʘʤʷʪʠ, ʜʚʘ ʢʘʥʘʣʘ ʩʚʷʟʠ (ʤʫʣʴʪʠʧʣʝʢʩʥʳʡ ʠ ʩʝʣʝʢʪʦʨʥʳʡ) ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʚʤʝʩʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʚʫʭ ʠ ʙʦʣʝʝ ʕɺʄ. 

çʄʠʥʩʢ-32è ï ʧʝʨʚʘʷ ʚ ʉʉʉʈ ʠ ɽʚʨʦʧʝ ʕɺʄ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʤʝʭʘʥʠʯʝʩʢʘʷ ʩʙʦʨʢʘ ʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʦʥʪʘʞ ʢʦʪʦʨʦʡ ʚʳʧʦʣʥʷʣʠʩʴ ʥʘ ʢʦʥʚʝʡʝʨʝ.  

ʆʥʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚ ɸʅ ɹʉʉʈ ʢʘʢ ʦʩʥʦʚʘ ʢʦʣʣʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʚʚʦʜʘ ʜʘʥʥʳʭ ʦʪ ʩʧʝʢʪʨʦʤʝʪʨʦʚ, ʧʣʘʟʤʦʪʨʦʥʦʚ, ʭʨʦʤʘʪʦʛʨʘʬʦʚ, ʠʥʳʭ 

ʧʨʠʙʦʨʦʚ ʠ ʫʩʪʘʥʦʚʦʢ, ʠʭ ʦʙʨʘʙʦʪʢʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʚ ʩʠʩʪʝʤʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʣʷ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ.  



SoRuCom 2020 64 
 

 

ʕʪʘ ʤʘʰʠʥʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚ ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ ʩʪʨʘʥʳ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʮʝʥʪʨʳ ʩʪʨʘʥʳ ʙʳʣʠ ʦʩʥʘʱʝʥʳ ʤʘʰʠʥʘʤʠ çʄʠʥʩʢ-32è. 

ʕɺʄ çʄʠʥʩʢ-32è ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʠ ʘʨʭʠʪʝʢʪʫʨʝ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʕɺʄ 

ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ. ɺ ʘʨʭʠʪʝʢʪʫʨʝ çʄʠʥʩʢ-32è ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ ʩʪʨʫʢʪʫʨʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʕɺʄ 

çʄʠʥʩʢ-2/22è ʠ çʄʠʥʩʢ-23è [7]. 

ʉʙʦʨʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʕɺʄ ʦʙʝʩʧʝʯʠʚʘʣʘ ʧʦʩʪʘʥʦʚʢʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʕɺʄ ʥʘ ʧʦʪʦʢ. ɺʧʝʨʚʳʝ ʚ ʉʉʉʈ 

ʙʳʣʦ ʦʨʛʘʥʠʟʦʚʘʥʦ ʢʦʥʚʝʡʝʨʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʕɺʄ. 

ʈʘʟʨʘʙʦʪʢʘ ʕɺʄ çʄʠʥʩʢ-32è ʙʳʣʘ ʟʘʚʝʨʰʝʥʘ ʚ 1968 ʛ. ɺ ʵʪʦʤ ʞʝ ʛʦʜʫ ʥʘʯʘʣʩʷ ʝʝ ʩʝʨʠʡʥʳʡ ʚʳʧʫʩʢ. 

çʄʠʥʩʢ-32è ʧʨʝʜʥʘʟʥʘʯʘʣʘʩʴ ʜʣʷ ʨʝʰʝʥʠʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ, ʧʣʘʥʦʚʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠ ʚ ʪʦ ʚʨʝʤʷ ʦʪʥʦʩʠʣʘʩʴ ʢ ʕɺʄ ʙʦʣʴʰʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ʅʝʩʢʦʣʴʢʦ ʤʘʰʠʥ çʄʠʥʩʢ-32è ʤʦʞʥʦ ʙʳʣʦ ʦʙʲʝʜʠʥʷʪʴ ʚ ʤʥʦʛʦʤʘʰʠʥʥʳʡ ʢʦʤʧʣʝʢʩ. 

ɺ ʵʪʦʡ ʕɺʄ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʣʝʥʪʦʯʥʦʛʦ ʪʠʧʘ çɼʀʉʇɽʊʏɽʈè. 

ɼʣʷ çʄʠʥʩʢ-32è ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ, ʧʦ ʤʝʨʢʘʤ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ, ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ: ʩʠʩʪʝʤʘ ʩʠʤʚʦʣʴʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ; ʤʘʢʨʦʛʝʥʝʨʘʪʦʨ ʠ ʷʟʳʢ ʤʘʢʨʦʦʧʠʩʘʥʠʡ ʩ ʥʘʙʦʨʦʤ 

ʙʠʙʣʠʦʪʝʯʥʳʭ ʤʘʢʨʦʢʦʤʘʥʜ; ʪʨʘʥʩʣʷʪʦʨ ʩ ʷʟʳʢʘ ʂʆɹʆʃ; ʪʨʘʥʩʣʷʪʦʨ ʩ ʷʟʳʢʘ ɸʃɻɸʄʉ; ʪʨʘʥʩʣʷʪʦʨ ʩ ʷʟʳʢʘ 

ʌʆʈʊʈɸʅ. 

ʆʙʱʠʡ ʦʙʲʝʤ ʧʦʩʪʘʚʣʷʝʤʳʭ ʧʨʦʛʨʘʤʤ ʧʨʝʚʳʰʘʣ 500 ʪʳʩ. ʢʦʤʘʥʜ, 8 ʪʳʩ. ʣʠʩʪʦʚ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ɺʦʟʛʣʘʚʣʷʣ ʨʘʙʦʪʳ ʧʦ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʄ.ɽ. ʅʝʤʝʥʤʘʥ. ɻʣʘʚʥʳʤ ʢʦʥʩʪʨʫʢʪʦʨʦʤ 

ʧʨʦʮʝʩʩʦʨʘ ʙʳʣ ɺ.ʗ. ʇʳʭʪʠʥ. 

ɹʳʣʘ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʢʦʤʤʫʪʘʪʦʨʘ ʦʙʲʝʜʠʥʠʪʴ ʚ ʢʦʤʧʣʝʢʩʳ 

ʜʦ ʚʦʩʴʤʠ ʕɺʄ ʜʣʷ ʨʘʙʦʪʳ ʥʘʜ ʦʙʱʝʡ ʧʨʦʙʣʝʤʦʡ. 

ʕɺʄ çʄʠʥʩʢ-32è ʚʳʧʫʩʢʘʣʘʩʴ ʚʧʣʦʪʴ ʜʦ 1975 ʛ. ɺʩʝʛʦ ʙʳʣʦ ʚʳʧʫʱʝʥʦ 2889 ʤʘʰʠʥ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

çʄʠʥʩʢ-32è ʩʪʘʣʘ ʩʘʤʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʕɺʄ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʉʉʉʈ.  

ʇʦ ʩʚʦʝʡ ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʵʪʘ ʤʘʰʠʥʘ ʥʠʯʝʤ ʥʝ ʫʩʪʫʧʘʣʘ ʟʘʨʫʙʝʞʥʳʤ ʕɺʄ ʘʥʘʣʦʛʠʯʥʦʛʦ 

ʢʣʘʩʩʘ [7],ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ɺʦʝʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʥʘ ʙʳʣʘ ʫʪʚʝʨʞʜʝʥʘ ʢʘʢ ʙʘʟʦʚʘʷ ʜʣʷ ɸʉʋ 

ʦʙʦʨʦʥʥʳʭ ʤʠʥʠʩʪʝʨʩʪʚ ʉʉʉʈ. 

ʕɺʄ çʄʠʥʩʢ-32è ʷʚʣʷʣʘʩʴ ʩʘʤʦʡ ʤʘʩʩʦʚʦʡ ʕɺʄ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚ ʉʉʉʈ.  

ʕɺʄ ʪʠʧʘ çʄʠʥʩʢè ʚ 1963ï1976 ʛʛ. ʩʦʩʪʘʚʣʷʣʠ ʙʦʣʝʝ 70 % ʧʘʨʢʘ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʤʘʰʠʥ ʚʪʦʨʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʚ ʉʉʉʈ, ʚ ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ ʢʦʪʦʨʦʛʦ ʨʘʙʦʪʘʣʠ ʙʦʣʝʝ 4 ʪʳʩ. ʤʘʰʠʥ[8-10].  

VI. ɺʓɺʆɼʓ ʀ ɿɸʂʃʖʏɽʅʀɽ  

ʆʢʦʣʦ 100 ʕɺʄ ʪʠʧʘ çʄʠʥʩʢè ʙʳʣʠ ʵʢʩʧʦʨʪʠʨʦʚʘʥʳ ʚ 12 ʩʪʨʘʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʶ ʠ 

ɻʦʣʣʘʥʜʠʶ. ʅʘ ʦʩʥʦʚʝ ʕɺʄ çʄʠʥʩʢ-32è ʚ ɹʝʣʴʛʠʠ, ɻʦʣʣʘʥʜʠʠ, ʌʠʥʣʷʥʜʠʠ ʀʥʜʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʙʳʣʠ 

ʩʦʟʜʘʥʳ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʮʝʥʪʨʳ, ʢʦʪʦʨʳʝ ʥʘ ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʩʥʦʚʝ ʚʳʧʦʣʥʷʣʠ ʟʘʢʘʟʳ ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ 

ʨʘʙʦʪʳ ʠ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ.  

ʇʝʨʠʦʜ 60-ʭ ï ʥʘʯʘʣʦ 70-ʭ ʛʛ. XX ʚ., ʢʦʛʜʘ ʙʦʣʝʝ ʯʝʪʳʨʝʭ ʪʳʩʷʯ ʙʝʣʦʨʫʩʩʢʠʭ ʕɺʄ ʩʝʨʠʠ çʄʠʥʩʢè 

ʩʦʩʪʘʚʣʷʣʠ ʙʦʣʝʝ 70 % ʧʘʨʢʘ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʕɺʄ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ, ʦʩʪʘʝʪʩʷ ʷʨʢʦʡ ʩʪʨʘʥʠʮʝʡ 

ʙʝʣʦʨʫʩʩʢʦʡ ʠʩʪʦʨʠʠ [4]. 

ʉʦʚʨʝʤʝʥʥʳʤʠ ʫʩʧʝʭʘʤʠ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ ʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʤʠʨʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ ʦʙʷʟʘʥʦ 

ʤʠʣʣʠʦʥʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ï ʫʯʝʥʳʤ, ʠʥʞʝʥʝʨʘʤ, ʨʘʙʦʯʠʤ, ʩʦʟʜʘʚʰʠʤ ʩʦʚʨʝʤʝʥʥʳʝ ʕɺʄ, ʠʭ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʤʦʱʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʝʪʠ. ɹʝʣʦʨʫʩʩʢʠʝ ʫʯʝʥʳʝ ʠ ʩʧʝʮʠʘʣʠʩʪʳ ʪʘʢʞʝ ʚʧʠʩʘʣʠ ʚ ʠʩʪʦʨʠʶ 

ʵʪʦʡ ʵʧʦʭʠ ʩʚʦʠ ʩʣʘʚʥʳʝ ʩʪʨʘʥʠʮʳ. 
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(ʅʆʉʊɸʃʔɻʀʏɽʉʂʀɽ ɿɸʄɽʊʂʀ ʆɹ ʕʄʋʃʗʎʀʀ ɹʕʉʄ-6) 

ʃʝʦʥʠʜ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ɹʨʫʭʠʩ 

SynopsysInc,ʉʘʥʪʘ ʂʣʘʨʘ, ʂʘʣʠʬʦʨʥʠʷ, ʉʐɸ 

leob@mailcom.com 

ɸʥʥʦʪʘʮʠʷ ï ɺ ʩʦʦʙʱʝʥʠʠ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦʙ ʠʩʪʦʯʥʠʢʝ ʠʥʪʝʨʝʩʘ ʘʚʪʦʨʘ ʢ ɹʕʉʄ-6, ʝʝ 

ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ, ʠ ʦʙ ʠʩʪʦʨʠʠ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʵʤʫʣʷʪʦʨʦʚ ɹʕʉʄ-6 ï ʨʝʞʠʤʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʦʣʥʦʡ ʤʘʰʠʥʳ ï ʘ ʪʘʢʞʝ ʧʨʠʚʦʜʷʪʩʷ ʟʘʤʝʯʘʥʠʷ ʠ ʥʘʙʣʶʜʝʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʇʘʩʢʘʣʴ-ʢʦʤʧʠʣʷʪʦʨʘ ɹʕʉʄ-6 ʠ ʠʛʨʳ çʂʘʣʘʭè ʚ ʩʦʩʪʘʚʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ çɼɾʀʅè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ɹʕʉʄ-6, ʵʤʫʣʷʮʠʷ, ɼʠʩʧʘʢ, ʤʦʥʠʪʦʨʥʘʷ ʩʠʩʪʝʤʘ ñɼʫʙʥʘò, ɸʃɻʆʃ-60, 

ʌʆʈʊʈɸʅ, ʇʘʩʢʘʣʴ, ɼɾʀʅ. 

I. ɺɺɽɼɽʅʀɽ. ɿʅɸʂʆʄʉʊɺʆ ɸɺʊʆʈɸ ʉ ɹʕʉʄ-6 

ɺ ʰʢʦʣʴʥʳʝ ʛʦʜʳ, ʚ ʥʘʯʘʣʝ 1980-ʭ, ʘʚʪʦʨ ʟʘʥʠʤʘʣʩʷ ʚ ʄʦʩʢʦʚʩʢʦʤ ʛʦʨʦʜʩʢʦʤ ɼʚʦʨʮʝ ʧʠʦʥʝʨʦʚ ʠ 

ʰʢʦʣʴʥʠʢʦʚ ʚ ʢʨʫʞʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʉ. ɿ. ʈʘʯʠʥʩʢʦʛʦ. 

ʋ ɼʚʦʨʮʘ ʧʠʦʥʝʨʦʚ ʙʳʣʘ ʜʦʛʦʚʦʨʸʥʥʦʩʪʴ ʩ ɺʎ ɸʅ ʉʉʉʈ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ 20 ʤʠʥʫʪʘʭ ʭʦʜʴʙʳ, ʦ 

ʜʦʧʫʩʢʝ ʢʨʫʞʢʦʚʮʝʚ ʚ ʟʜʘʥʠʝ ɺʎ ʜʣʷ ʩʜʘʯʠ ʥʘʧʠʩʘʥʥʳʭ ʠʤʠ ʧʨʦʛʨʘʤʤ ʥʘ ʧʝʨʬʦʨʘʮʠʶ ʠ ʚʳʧʦʣʥʝʥʠʠ ʠʭ ʥʘ 

ɹʕʉʄ-6. 

ʇʨʘʢʪʠʯʝʩʢʠ ʫʥʠʢʘʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʛʦ ʢʨʫʞʢʘ ʙʳʣʦ ʪʦ, ʯʪʦ ʫʯʘʩʪʠʝ ʚ ʥʸʤ ʧʨʠʨʘʚʥʠʚʘʣʦʩʴ ʢ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤʫ ʦʙʫʯʝʥʠʶ ʜʣʷ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʋʇʂ ï ñʫʯʝʙʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 

ʢʦʤʙʠʥʘʪò). ʊʝʤ ʩʘʤʳʤ, ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ ʦʜʠʥ ʠʟ ʜʥʝʡ ʚ ʥʝʜʝʣʶ ʘʚʪʦʨ ʙʳʣ ʩʚʦʙʦʜʝʥ ʦʪ 

ʰʢʦʣʴʥʳʭ ʟʘʥʷʪʠʡ, ʠ ʧʦʩʚʷʱʘʣ ʜʦʩʫʛ ʧʦʩʝʱʝʥʠʶ ɺʎ ɸʅ, ʦʩʪʘʚʘʷʩʴ ʞʜʘʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʦʯʝʨʝʜʥʦʛʦ ʟʘʧʫʩʢʘ 

ʧʨʦʛʨʘʤʤʳ ʧʦʩʣʝ ʢʦʥʮʘ ʨʘʙʦʯʝʛʦ ʜʥʷ, ʠ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʜʦʩʪʠʛ ʜʦʩʪʘʪʦʯʥʦʛʦ ʜʦʚʝʨʠʷ ʫ ʦʧʝʨʘʪʦʨʦʚ, 

ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʧʦʣʫʯʘʣ ʧʦ ʚʝʯʝʨʘʤ ʜʦʩʪʫʧ ʚ ʤʘʰʠʥʥʳʡ ʟʘʣ. ɺʦ ʚʨʝʤʷ ʵʪʠʭ ʚʠʟʠʪʦʚ ʘʚʪʦʨ ʧʦʟʥʘʢʦʤʠʣʩʷ ʩ ɺ. 

ʌ. ʊʶʨʠʥʳʤ ï ʛʣʘʚʥʳʤ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʆʉ ɼʀʉʇɸʂ, ʠ ʝʛʦ ʢʦʤʘʥʜʦʡ ʠʟ ʀʊʄ ʠ ɺʊ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʄ. ʖ. 

ʗʨʦʩʣʘʚʮʝʚʳʤ, ʧʦʟʜʥʝʝ ʦʜʥʠʤ ʠʟ ʩʦʘʚʪʦʨʦʚ ʵʤʫʣʷʪʦʨʘ ɹʕʉʄ-6. 

ɺ ʩʪʫʜʝʥʯʝʩʢʠʝ ʛʦʜʳ, ʘʚʪʦʨ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʣʝʪʘ ʨʘʙʦʪʘʣ ʥʘ ɺʎ ɸʅ ʉʉʉʈ ʦʧʝʨʘʪʦʨʦʤ ɹʕʉʄ-6. 

II . ɿɸʈʆɾɼɽʅʀɽ ʕʄʋʃʗʊʆʈɸ. ʕʄʋʃʗʎʀʗ ʈɽɾʀʄɸ ʇʆʃʔɿʆɺɸʊɽʃʗ 

ʈʘʙʦʪʘ ʥʘʜ ʵʤʫʣʷʪʦʨʦʤ ʨʝʞʠʤʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘʯʘʣʘʩʴ ʚ 1995 ʛʦʜʫ, ʢʦʛʜʘ ʠʟ ʀʊʄ ʠ ɺʊ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʣʝʥʪʳ ʩ ʦʙʨʘʟʘʤʠ ʜʠʩʢʦʚ ʆʉ (ʨʝʟʝʨʚʥʘʷ ʢʦʧʠʷ ʪʦʤʘ 2053 ʦʪ ʕʣʴʙʨʫʩʘ-1ʂ2 ñʉɺʉò), ʩʠʩʪʝʤ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʨʝʟʝʨʚʥʘʷ ʢʦʧʠʷ ʪʦʤʘ 2048) ʠ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʆʉ ɼʀʉʇɸʂ ʜʣʷ ʕʣʴʙʨʫʩʘ-1ʂ2 

(ʨʝʟʝʨʚʥʘʷ ʢʦʧʠʷ ʪʦʤʘ 2113).  

ɿʘ ʦʩʥʦʚʫ ʙʳʣʘ ʚʟʷʪʘ ʨʝʘʣʠʟʘʮʠʷ ʙʘʟʦʚʦʛʦ ʵʤʫʣʷʪʦʨʘ ʢʦʤʘʥʜ ɹʕʉʄ-6, ʜʦʩʪʫʧʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʶ, 

ʨʘʥʝʝ ʥʘʧʠʩʘʥʥʘʷ ʉʝʨʛʝʝʤ ɺʘʢʫʣʝʥʢʦ. 

ɺ ʧʨʦʮʝʩʩʝ ʦʪʣʘʜʢʠ ʵʤʫʣʷʪʦʨʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʙʥʘʨʫʞʠʣʦʩʴ, ʯʪʦ ʵʤʫʣʷʮʠʷ ʢʦʤʘʥʜʳ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ 

ʜʝʣʝʥʠʷ (A/X, ʢʦʜ ʦʧʝʨʘʮʠʠ 016) ʩ ʧʦʤʦʱʴʶ ʜʝʣʝʥʠʷ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ ʚ ʬʦʨʤʘʪʝ IEEE ʥʝ ʜʦʩʪʠʛʘʝʪ 

ʘʫʪʝʥʪʠʯʥʦʩʪʠ: ʪʝʩʪ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ɹʕʉʄ-6, ʠʤʝʚʰʠʡʩʷ ʥʘ ʩʠʩʪʝʤʥʦʤ ʜʠʩʢʝ, ʜʠʘʛʥʦʩʪʠʨʦʚʘʣ 

ʨʘʩʭʦʞʜʝʥʠʝ ʚ ʤʣʘʜʰʝʤ ʨʘʟʨʷʜʝ ʥʘ ʦʜʥʦʤ ʠʟ ʪʝʩʪʦʚʳʭ ʧʨʠʤʝʨʦʚ. ʍʦʪʷ ʵʪʦ ʨʘʩʭʦʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝ 

ʦʢʘʟʳʚʘʣʦ ʥʠʢʘʢʦʛʦ ʟʘʤʝʪʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʤʘʥʜʳ ʜʝʣʝʥʠʷ ʙʳʣʘ 

ʠʟʤʝʥʝʥʘ. ʀʩʧʦʣʴʟʦʚʘʥʥʳʡ ʚ ʥʦʚʦʡ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤ ʜʝʣʝʥʠʷ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʵʢʚʠʚʘʣʝʥʪʥʳʡ SRT-

ʜʝʣʝʥʠʶ ʧʦ ʦʩʥʦʚʘʥʠʶ 2
1
, ʦʙʝʩʧʝʯʠʣ ʧʨʦʭʦʞʜʝʥʠʝ ʪʝʩʪʘ ɸʋ. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦʧʝʨʘʮʠʷ ʜʝʣʝʥʠʷ ʦʩʪʘʚʣʷʣʘ ʦʜʠʥ ʠʟ ʨʝʛʠʩʪʨʦʚ ʤʘʰʠʥʳ ï 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʨʝʛʠʩʪʨ ʤʣʘʜʰʠʭ ʨʘʟʨʷʜʦʚ, ʈʄʈ ï ʚ ʩʦʩʪʦʷʥʠʠ, ʥʝ ʩʧʝʮʠʬʠʮʠʨʦʚʘʥʥʦʤ ʚ ʦʧʠʩʘʥʠʠ 

ʘʨʭʠʪʝʢʪʫʨʳ. ʉʫʱʝʩʪʚʦʚʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ, ʯʪʦ ʚ ʢʘʢʠʭ-ʣʠʙʦ ʮʝʣʷʭ (ʥʘʧʨʠʤʝʨ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʧʨʦʠʟʦʰʣʦ 

ʣʠ ʜʝʣʝʥʠʝ ʥʘʮʝʣʦ) ʟʘ ʚʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ɹʕʉʄ-6 ʨʘʟʨʘʙʦʪʯʠʢʠ ʇʆ ʤʦʛʣʠ ʧʨʦʠʟʚʝʩʪʠ ʨʝʚʝʨʩ-

ʠʥʞʠʥʠʨʠʥʛ ʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʦʜʝʨʞʠʤʳʤ ʈʄʈ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʜʝʣʝʥʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʘʢʠʭ 

ʧʨʦʛʨʘʤʤ ʟʘʤʝʯʝʥʦ ʥʝ ʙʳʣʦ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʘʷ ʚʝʨʩʠʷ ʵʤʫʣʷʪʦʨʘ ʨʝʞʠʤʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʢʦʤʘʥʜʘʤ, ʩʦʜʝʨʞʘʣʘ 

ʨʝʘʣʠʟʘʮʠʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʥʘʙʦʨʘ ʩʠʩʪʝʤʥʳʭ ʚʳʟʦʚʦʚ (ʵʢʩʪʨʘʢʦʜʦʚ), ʥʘʧʨʠʤʝʨ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʦʙʨʘʱʝʥʠʷ ʢ ʚʥʝʰʥʠʤ ʫʩʪʨʦʡʩʪʚʘʤ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʟʘʧʫʩʪʠʪʴ ʧʦʜ ʵʤʫʣʷʪʦʨʦʤ ʢʦʤʧʠʣʷʮʠʶ ʠ ʚʳʧʦʣʥʝʥʠʝ 

ʧʨʦʛʨʘʤʤ ʥʘ ʌʆʈʊʈɸʅʝ, ɸʃɻʆʃʝ-ɻɼʈ ʠ ʇʘʩʢʘʣʝ ʚ ʨʘʤʢʘʭ ʤʦʥʠʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ñɼʫʙʥʘò.  

                                                           
1https://en.wikipedia.org/wiki/Division_algorithm#SRT 
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ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʮʝʣʷʭ ʜʝʤʦʥʩʪʨʘʮʠʠ ʢʫʨʴʸʟʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʙʳʣ 

ʨʝʘʣʠʟʦʚʘʥ ʵʢʩʪʨʘʢʦʜ ʧʝʨʬʦʨʘʮʠʠ ʧʝʨʬʦʢʘʨʪ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʚʦʜʘ ʜʚʦʠʯʥʳʭ ʦʙʨʘʟʦʚ ʥʝʪʝʢʩʪʦʚʳʭ 

ʧʝʨʬʦʢʘʨʪ: ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʵʤʫʣʷʪʦʨʝ ʤʦʞʥʦ ʚʳʜʘʚʘʪʴ ʧʝʨʝʤʝʱʘʝʤʳʝ ʦʙʲʝʢʪʥʳʝ ʤʦʜʫʣʠ ʚ ʜʚʦʠʯʥʦʤ ʚʠʜʝ 

ʥʘ ñʧʝʨʬʦʢʘʨʪʳò ʠ ʚʚʦʜʠʪʴ ʠʭ. 

 
˾͙ͫΦ м Φ ˽ ͙͔ͪͣͪ ͙ͦͣͨ͟͡Ύͼ͙͙ ͙ ͍·͔͙ͨͦͤͤ͡Ύ ͎ͨͪͦͪ͊ͣͣ· 

ɺ ʧʨʠʤʝʨʝ ʚʳʰʝ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʢʦʤʧʠʣʷʪʦʨ ñʌʦʨʪʨʘʥ-ɼʫʙʥʘò ʦʰʠʙʦʯʥʦ ʨʘʩʧʦʟʥʘʝʪ 

ʩʠʥʪʘʢʩʠʯʝʩʢʠ ʥʝʢʦʨʨʝʢʪʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ IF (I=J) ʢʘʢ ʜʦʧʫʩʪʠʤʫʶ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʘʚʠʣʴʥʦ IF (I.EQ.J), ʠ 

ʢʦʤʧʠʣʠʨʫʝʪ ʝʝ ʢʘʢ ʣʦʞʥʦʝ ʫʩʣʦʚʠʝ. ɺʳʟʳʚʘʝʪ ʠʥʪʝʨʝʩ ʚʦʧʨʦʩ, ʩʦʜʝʨʞʘʣʘʩʴ ʣʠ ʘʥʘʣʦʛʠʯʥʘʷ ʦʰʠʙʢʘ ʚ 

ʌʆʈʊʈɸʅ-ʢʦʤʧʠʣʷʪʦʨʝ ʜʣʷ CDC 1604, ʧʝʨʝʧʠʩʳʚʘʥʠʝʤ ʢʦʪʦʨʦʛʦ ʚ ʢʦʜʳ ɹʕʉʄ-6 ʠ ʙʳʣ ʧʦʣʫʯʝʥ 

ʢʦʤʧʠʣʷʪʦʨ ñʌʦʨʪʨʘʥ-ɼʫʙʥʘò
2
. 

ɺʧʦʩʣʝʜʩʪʚʠʠ ʄʠʭʘʠʣ ʗʨʦʩʣʘʚʮʝʚ ʜʦʙʘʚʠʣ ʢ ʵʤʫʣʷʪʦʨʫ ʨʫʜʠʤʝʥʪʘʨʥʳʡ ñʨʝʞʠʤ ʩʫʧʝʨʚʠʟʦʨʘò, ʚ 

ʢʦʪʦʨʦʤ ʨʘʙʦʪʘʣ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʠʤ ʨʝʟʠʜʝʥʪ ʆʉ ɼʀʉʇɸʂ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʠʩʧʦʣʥʷʪʴ ʩʠʩʪʝʤʥʳʝ 

ʚʳʟʦʚʳ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʵʤʫʣʷʪʦʨʝ ʪʨʝʙʦʚʘʣʘ ʙʳ ʟʥʘʥʠʷ ʥʝʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʆʉ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʫʜʘʣʦʩʴ ʟʘʧʫʩʪʠʪʴ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʜʠʘʣʦʛʦʚʫʶ ʩʝʨʚʠʩʥʫʶ ʧʨʦʛʨʘʤʤʫ 

ʉɽʈʇ, ʧʨʦʩʤʦʪʨʝʪʴ ʩ ʝʝ ʧʦʤʦʱʴʶ ʩʧʠʩʦʢ ʰʠʬʨʦʚ ʠ ʌʀʆ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤʳ, ʩʧʠʩʦʢ çʩʪʘʥʜʘʨʪʥʳʭ 

                                                           
2 ɺʝʩʴ ʪʨʘʥʩʣʷʪʦʨ ʙʳʣ ʨʘʟʙʠʪ ʥʘ ʙʣʦʢʠ, ʠ ʢʘʞʜʳʡ ʜʦʢʣʘʜʳʚʘʣ ʩʚʦʡ ʙʣʦʢ... ʉʧʠʩʳʚʘʣʠ, ʧʦ ʧʨʘʚʜʝ ʛʦʚʦʨʷ, ʩ ʪʨʘʥʩʣʷʪʦʨʘ 
ʥʘ CDC-1604 (https://www.chitalnya.ru/work/133863/) 
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ʧʘʩʧʦʨʪʦʚè (ʥʘʙʦʨʦʚ ʟʘʢʘʟʘ ʨʝʩʫʨʩʦʚ ʠ ʢʦʤʘʥʜ ʟʘʧʫʩʢʘ ʩʪʘʥʜʘʨʪʥʳʭ ʩʠʩʪʝʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ 

ʜʠʘʣʦʛʦʚʳʭ ʧʨʦʛʨʘʤʤ), ʧʦʣʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʪʴ ʟʘʜʘʯʠ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʥʦʛʦ ʚʳʟʦʚʘ, 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʚʩʝʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʠʩʪʝʤʥʦʛʦ ʚʳʟʦʚʘ ʧʝʯʘʪʠ ʥʘ ɸʎʇʋ, ʠ ʪ.ʧ. ʕʪʦʪ ʨʝʞʠʤ ʧʦʟʚʦʣʠʣ 

ʚʝʨʥʫʪʴ ʢ ʞʠʟʥʠ ʠ ʩʠʩʪʝʤʫ ñɸʃɻʆʃ ɹʕʉʄ-6ò. ɿʘʤʝʯʫ, ʯʪʦ ʠ ɸʃɻʆʃ ɹʕʉʄ-6, ʠ ɸʃɻʆʃ-ɻɼʈ ʚ ʩʠʩʪʝʤʝ 

ñɼʫʙʥʘò ʫʩʧʝʰʥʦ ʧʨʦʭʦʜʷʪ ʪʝʩʪ ñʄʘʣʴʯʠʢ ʠʣʠ ʤʫʞò ɼ. ʂʥʫʪʘ
3
 ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʩʠʩʪʝʤʥʦ-ʟʘʚʠʩʠʤʳʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʠʩʢʘ ʧʨʦʛʨʘʤʤ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʟʘʧʫʩʢʘ ʚ ʵʤʫʣʷʪʦʨʝ, ʥʘ ʦʙʨʘʟʝ ʜʠʩʢʘ 2048 ʙʳʣʘ 

ʥʘʡʜʝʥʘ ʠʛʨʘ ñʂʘʣʘʭò, ʨʘʙʦʪʘʚʰʘʷ ʚ ʩʦʩʪʘʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ñɼʞʠʥò (ʩʤ. ɺ. ɺ. 

ʂʦʙʝʣʝʚ. é). ʍʦʪʷ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʩʠʩʪʝʤʳ ʠ ʙʳʣʘ ʫʪʨʘʯʝʥʘ, ʩʦʙʩʪʚʝʥʥʦ ʠʛʨʫ ʫʜʘʣʦʩʴ ʟʘʧʫʩʪʠʪʴ. 

ʀʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʢʘʢ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʆʉ ɼʀʉʇɸʂ ʜʣʷ ɹʕʉʄ-6, ʪʘʢ ʠ ʚʳʧʦʣʥʷʝʤʦʛʦ ʢʦʜʘ ʆʉ, 

ʨʘʙʦʪʘ ʥʘʜ ʵʤʫʣʷʪʦʨʦʤ ʙʳʣʘ ʚʨʝʤʝʥʥʦ ʧʨʝʢʨʘʱʝʥʘ. 

III . ʕʄʋʃʗʊʆʈ ʇʆʃʅʆʁ ʄɸʐʀʅʓ 

ɺ 2008 ʛʦʜʫ ʥʘʤ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʜʦ ʩʠʭ ʧʦʨ ʩʫʱʝʩʪʚʫʝʪ ʨʘʙʦʪʘʶʱʘʷ ɹʕʉʄ-6 ʚ ʫʯʝʙʥʦʤ ʮʝʥʪʨʝ 

ʧʦʜʚʦʜʥʦʛʦ ʬʣʦʪʘ ʚ ʉʦʩʥʦʚʦʤ ɹʦʨʫ. ʉʝʨʛʝʡ ɺʘʢʫʣʝʥʢʦ ʩʫʤʝʣ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚʠʟʠʪ ʚ ʫʯʝʙʥʳʡ ʮʝʥʪʨ, ʛʜʝ 

ʧʦʣʫʯʠʣ ʚ ʩʚʦʝ ʨʘʩʧʦʨʷʞʝʥʠʝ ʦʨʠʛʠʥʘʣʴʥʳʝ ʦʙʨʘʟʳ ʜʠʩʢʦʚ 2053 (ʆʉ) ʠ 2048 (ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ). 

ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʚʦʟʦʙʥʦʚʠʪʴ ʨʘʙʦʪʳ ʧʦ ʨʘʟʚʠʪʠʶ ʵʤʫʣʷʪʦʨʘ ʧʦʣʥʦʡ ʤʘʰʠʥʳ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ SIMH
4
 ).  

ʇʦʣʴʟʫʷʩʴ ʏʘʩʪʴʶ IX ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ɹʕʉʄ-6 (ʇʦʣʥʦʝ ʦʧʠʩʘʥʠʝ ʩʠʩʪʝʤʳ ʢʦʤʘʥʜ ʠ 

ʤʝʪʦʜʠʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʧʧʘʨʘʪʫʨʳ ʤʘʰʠʥʳ), ʉʝʨʛʝʡ ɺʘʢʫʣʝʥʢʦ ʠ ʘʚʪʦʨ ʧʦʨʪʠʨʦʚʘʣʠ ʵʤʫʣʷʮʠʶ ʢʦʤʘʥʜ 

ʨʝʞʠʤʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ SIMH, ʜʦʙʘʚʠʣʠ ʵʤʫʣʷʮʠʶ ʢʦʤʘʥʜ ʠ ʨʝʛʠʩʪʨʦʚ ʨʝʞʠʤʘ ʩʫʧʝʨʚʠʟʦʨʘ (ʠʩʢʣʶʯʘʷ 

ʬʣʘʛʠ ʯʘʩʪʠʯʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜ ʚ ʋʋ ʚ ʤʦʤʝʥʪ ʧʨʝʨʳʚʘʥʠʷ, ʪ. ʢ. ʵʤʫʣʷʮʠʷ ʢʦʥʚʝʡʝʨʘ ʥʝ 

ʨʝʘʣʠʟʦʚʳʚʘʣʘʩʴ), ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʪʝʨʤʠʥʘʣʦʚ, ʤʘʛʥʠʪʥʳʭ ʙʘʨʘʙʘʥʦʚ, ɸʎʇʋ ʠ ʚʚʦʜʘ ʩ 

ʧʝʨʬʦʣʝʥʪʳ, ʘ ʪʘʢʞʝ ʨʫʜʠʤʝʥʪʘʨʥʦʝ ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ ɹʕʉʄ-6, ʠʤʠʪʠʨʫʶʱʝʝ 

ʠʥʜʠʢʘʮʠʶ ʩʦʜʝʨʞʠʤʦʛʦ ʦʩʥʦʚʥʳʭ ʨʝʛʠʩʪʨʦʚ ɹʕʉʄ-6. 

ʆʧʨʝʜʝʣʝʥʥʫʶ ʪʨʫʜʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ ʵʤʫʣʷʮʠʷ ʤʘʛʥʠʪʥʳʭ ʜʠʩʢʦʚ, ʪ. ʢ. ʦʥʠ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʚ 

ʢʦʥʬʠʛʫʨʘʮʠʶ ɹʕʉʄ-6 ʧʦʟʜʥʝʝ ʠ ʥʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ ʪʝʭʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ. ʇʝʨʚʳʝ ʧʦʧʳʪʢʠ ʨʝʘʣʠʟʦʚʘʪʴ 

ʵʤʫʣʷʮʠʶ ʧʫʪʝʤ ʪʨʘʩʩʠʨʦʚʢʠ ʦʙʨʘʱʝʥʠʷ ʢ ʨʝʛʠʩʪʨʘʤ ʫʧʨʘʚʣʝʥʠʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʠ ʜʦʛʘʜʦʢ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʦʜʝʨʞʠʤʦʛʦ ʨʝʛʠʩʪʨʘ ʩʦʩʪʦʷʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʩʧʝʰʥʦʤʫ ʟʘʚʝʨʰʝʥʠʶ ʦʧʝʨʘʮʠʠ ʦʙʤʝʥʘ, ʤʝʪʦʜʦʤ 

ʧʨʦʙ ʠ ʦʰʠʙʦʢ ʥʝ ʫʚʝʥʯʘʣʠʩʴ ʫʩʧʝʭʦʤ. 

ʂ ʩʯʘʩʪʴʶ, ʧʨʠʤʝʨʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʤ ʦʢʘʟʘʣʠʩʴ ʜʦʩʪʫʧʥʳ ʠʩʭʦʜʥʳʝ ʪʝʢʩʪʳ ʆʉ çɼʫʙʥʘè, 

ʚʳʣʦʞʝʥʥʳʝ ʚ ʦʪʢʨʳʪʳʡ ʜʦʩʪʫʧ ʦʜʥʠʤ ʠʟ ʝʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʄʠʭʘʠʣʦʤ ʇʦʧʦʚʳʤ
5
. ʉ ʠʭ ʧʦʤʦʱʴʶ ʫʜʘʣʦʩʴ 

ʦʧʨʝʜʝʣʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʟʥʘʯʝʥʠʷ ʨʝʛʠʩʪʨʘ ʩʦʩʪʦʷʥʠʷ ʠ ʟʘʧʫʩʪʠʪʴ ʆʉ ɼʀʉʇɸʂ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʨʝʘʣʠʟʦʚʘʥʳ: 

ï ʨʘʙʦʪʘ ʩ ʤʘʛʥʠʪʥʳʤʠ ʙʘʨʘʙʘʥʘʤʠ 

ï ʨʘʙʦʪʘ ʩ ʤʘʛʥʠʪʥʳʤʠ ʜʠʩʢʘʤʠ ʝʤʢʦʩʪʴʶ 7.25 ʄʙ, ʚʢʣʶʯʘʷ ʨʘʟʤʝʪʢʫ 

ï ʧʘʢʝʪʥʳʡ ʚʚʦʜ ʩ ʧʝʨʬʦʣʝʥʪʳ ʩ ʠʤʠʪʘʮʠʝʡ ʚʚʦʜʘ çʩʳʨʳʭè ʦʙʨʘʟʦʚ ʧʝʨʬʦʢʘʨʪ (ʪʘʢ ʥʘʟ. çʚʚʦʜ ʧʦ 

ɸ3è) 

ï ʧʝʯʘʪʴ ʥʘ ɸʎʇʋ, ʚʢʣʶʯʘʷ ʠʤʠʪʘʮʠʶ ʥʘʜʧʝʯʘʪʢʠ (ʫʧʨʘʚʣʷʶʱʠʡ ʩʠʤʚʦʣ + ʚ ʌʦʨʪʨʘʥʝ) 

ï ʨʘʙʦʪʘ ʩ ʪʝʨʤʠʥʘʣʘʤʠ ɺʠʜʝʦʪʦʥ-340, ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʧʦ ʪʝʣʝʛʨʘʬʥʳʤ ʢʘʥʘʣʘʤ 

ï ʧʝʨʬʦʨʘʮʠʷ ʧʝʨʬʦʢʘʨʪ 

ʂ ʩʦʞʘʣʝʥʠʶ, ʨʘʙʦʪʫ ʩ ʪʝʨʤʠʥʘʣʘʤʠ, ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʧʦ ʧʘʨʘʣʣʝʣʴʥʳʤ ʢʘʥʘʣʘʤ (çʂʦʥʩʫʣ-254è ʠʣʠ 

ʘʧʧʘʨʘʪʫʨʫ ʩʦʧʨʷʞʝʥʠʷ), ʯʪʦ ʙʳʣʦ ʙʳ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʫ ʩ ʤʘʛʥʠʪʥʳʤʠ ʜʠʩʢʘʤʠ ʝʤʢʦʩʪʴʶ 

29 ʄʙ, ʦʞʠʚʠʪʴ ʥʝ ʫʜʘʣʦʩʴ. ɺʦʟʤʦʞʥʦ, ʥʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʙʳʣʠ ʠʟʤʝʥʝʥʳ ʚ ʉʦʩʥʦʚʦʤ ɹʦʨʫ 

ʚʮʝʣʷʭ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʩʦ ʩʧʝʮʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʘ ʠʥʪʝʨʬʝʡʩ ʧʦʜʢʣʶʯʝʥʠʷ ʄɼ 29 ʄʙ ʚ ʆʀʗʀ, 

ʠʩʧʦʣʴʟʦʚʘʚʰʝʤ ʆʉ çɼʫʙʥʘè ʠ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʠʩʧʦʣʴʟʦʚʘʚʰʠʭ ʆʉ ɼʀʉʇɸʂ, ʦʪʣʠʯʘʣʩʷ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʥʘʙʦʨ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʦʥ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ 

ʤʫʣʴʪʠʧʨʦʛʨʘʤʤʥʫʶ ʨʘʙʦʪʫ ʆʉ ɼʀʉʇɸʂ ʥʘ ʵʤʫʣʷʪʦʨʝ SIMH ʢʘʢ ʚ ʧʘʢʝʪʥʦʤ, ʪʘʢ ʠ ʚ ʜʠʘʣʦʛʦʚʦʤ ʨʝʞʠʤʘʭ. 

III . ɼɽʂʆʄʇʀʃʗʎʀʗ ʇɸʉʂɸʃʔ-ʂʆʄʇʀʃʗʊʆʈɸ 

 ɺ ʩʦʩʪʘʚ ʩʠʩʪʝʤʥʦʛʦ ʇʆ ɹʕʉʄ-6 ʚʭʦʜʠʣʦ ʜʚʘ ʢʦʤʧʠʣʷʪʦʨʘ ʩ ʷʟʳʢʘ ʇʘʩʢʘʣʴ ʘʚʪʦʨʩʪʚʘ ʉ. ʀ. 

ʇʠʨʠʥʘ (ɺʎ ɸʅ ʉʉʉʈ): çʇʘʩʢʘʣʴ-ɹʕʉʄ-6è, ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʡ ʢʘʢ çʇʘʩʢʘʣʴ-ɸʚʪʦʢʦʜè ʚ ʩʦʩʪʘʚʝ ʜʠʘʣʦʛʦʚʦʡ 

ʩʠʩʪʝʤʳ çʇʫʣʴʪè, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ɺʎ ɸʅ ʉʉʉʈ, ʠ ʩʦʟʜʘʥʥʳʡ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʢʦʤʧʠʣʷʪʦʨ ʚ ʩʦʩʪʘʚʝ ʄʉ 

çɼʫʙʥʘè, ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʡ ʢʘʢ çʇʘʩʢʘʣʴ-ʄʦʥʠʪʦʨè. ʇʦʩʣʝʜʥʠʡ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʘʢ ʷʟʳʢ ʩʠʩʪʝʤʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʀʊʄ ʠ ɺʊ ʥʘ ʥʝʤ ʙʳʣʘ ʥʘʧʠʩʘʥʘ ʢʨʦʩʩ-ʩʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ 

                                                           
3https://en.wikipedia.org/wiki/Man_or_boy_test 
4https://ru.wikipedia.org/wiki/SIMH 
5https://github.com/mrp149/DUBNA 
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ʕʣʴʙʨʫʩʘ-1ʂɹ (ʉ.ɿ. ʈʘʯʠʥʩʢʠʤ ʠ ɻ. ʅ. ɸʢʠʤʦʚʳʤ), ʘ ʪʘʢʞʝ ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʠʩʪʝʤʥʳʭ ʫʪʠʣʠʪ. 

ʇʦʪʦʤʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʤʝʥʥʦ ʵʪʦʛʦ ʢʦʤʧʠʣʷʪʦʨʘ ʠ ʧʨʝʜʩʪʘʚʣʷʣʦ ʠʥʪʝʨʝʩ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ. 

ʅʘ ʠʤʝʚʰʝʤʩʷ ʫ ʥʘʩ ʩ ʧʨʦʰʣʦʛʦ ʪʳʩʷʯʝʣʝʪʠʷ ʦʙʨʘʟʝ ʜʠʩʢʘ ʩ ʤʦʥʠʪʦʨʥʦʡ ʩʠʩʪʝʤʦʡ çɼʫʙʥʘè 

ʇʘʩʢʘʣʴ-ʢʦʤʧʠʣʷʪʦʨ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʜʚʫʭ ʚʠʜʘʭ: ʧʨʝʜʟʘʛʨʫʞʝʥʥʦʛʦ ʥʝʧʝʨʝʤʝʱʘʝʤʦʛʦ ʦʙʨʘʟʘ, 

ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʦʛʦ ʜʣʷ ʚʳʟʦʚʘ ʧʦ ʢʦʤʘʥʜʝ *PASCAL, ʠ, ʧʦ ʩʯʘʩʪʣʠʚʦʡ ʩʣʫʯʘʡʥʦʩʪʠ, ʧʝʨʝʤʝʱʘʝʤʦʛʦ 

ʦʙʲʝʢʪʥʦʛʦ ʤʦʜʫʣʷ ʚ ʩʦʩʪʘʚʝ ʨʘʥʪʘʡʤ-ʙʠʙʣʠʦʪʝʢʠ. ɹʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʇʘʩʢʘʣʴ-ʢʦʤʧʠʣʷʪʦʨʳ ʪʨʘʜʠʮʠʦʥʥʦ 

ʧʠʰʫʪʩʷ ʥʘ ʇʘʩʢʘʣʝ, ʧʨʝʜʩʪʘʚʣʷʣʘ ʠʥʪʝʨʝʩ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʢʦʤʧʠʣʷʮʠʠ ʦʙʲʝʢʪʥʦʛʦ ʤʦʜʫʣʷ ʨʘʜʠ 

ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʢʦʤʧʠʣʷʪʦʨʘ ʜʣʷ ɹʕʉʄ-6 ʩ ʜʨʫʛʠʤʠ ʢʦʤʧʠʣʷʪʦʨʘʤʠ ʪʦʛʦ ʞʝ ʧʝʨʠʦʜʘ, ʨʘʩʩʤʦʪʨʝʥʠʷ 

ʧʨʠʝʤʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʦʙʲʝʤʘ ʆɿʋ ʠ ʪ. ʧ. 

ʋʚʳ, ʫʞʝ ʧʝʨʚʳʡ ʰʘʛ ï ʜʠʟʘʩʩʝʤʙʣʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʥʦʛʦ ʤʦʜʫʣʷ ʚ ʯʠʪʘʝʤʳʡ ʚʠʜ ï ʙʳʣ ʩʦʧʨʷʞʝʥ ʩ 

ʪʨʫʜʥʦʩʪʷʤʠ, ʪʘʢ ʢʘʢ ʝʛʦ ʨʘʟʤʝʨ ʧʨʝʚʳʰʘʣ ʚʦʟʤʦʞʥʦʩʪʠ ʰʪʘʪʥʦʛʦ ʜʠʟʘʩʩʝʤʙʣʝʨʘ DTRAN. ɺ ʦʪʩʫʪʩʪʚʠʝ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʨʝʚʝʨʩ-ʠʥʞʠʥʠʨʠʥʛ ʬʦʨʤʘʪʘ ʦʙʲʝʢʪʥʦʛʦ ʤʦʜʫʣʷ ʢʘʟʘʣʩʷ ʥʝʙʣʘʛʦʜʘʨʥʳʤ ʟʘʥʷʪʠʝʤ, ʠ 

ʜʝʢʦʤʧʠʣʷʮʠʷ ʙʳʣʘ ʦʪʣʦʞʝʥʘ ʚ ʜʦʣʛʠʡ ʷʱʠʢ. ʂʘʢ ʦʢʘʟʘʣʦʩʴ ʧʦʟʜʥʝʝ, ʥʘ ʦʙʨʘʟʘʭ ʜʠʩʢʦʚ ʆʉ çɼʫʙʥʘè 

ʥʘʰʝʣʩʷ ʠʩʭʦʜʥʳʡ ʪʝʢʩʪ DTRAN, ʚ ʢʦʤʤʝʥʪʘʨʠʷʭ ʢ ʢʦʪʦʨʦʤʫ ʙʳʣʦ ʠ ʦʧʠʩʘʥʠʝ ʬʦʨʤʘʪʘ ʦʙʲʝʢʪʥʦʛʦ ʤʦʜʫʣʷ. 

ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʥʘʧʠʩʘʪʴ ʜʠʟʘʩʩʝʤʙʣʝʨ ʥʘ ʷʟʳʢʝ ʉ++, ʢʦʨʨʝʢʪʥʦ ʦʙʨʘʙʘʪʳʚʘʶʱʠʡ ʦʙʲʝʢʪʥʳʝ 

ʤʦʜʫʣʠ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʨʘʟʤʝʨʘ (ʠ ʧʦʨʦʞʜʘʶʱʠʡ ʨʝʟʫʣʴʪʘʪ, ʠʜʝʥʪʠʯʥʳʡ ʚʳʚʦʜʫ DTRANʥʘ ʷʟʳʢʝ 

ʘʩʩʝʤʙʣʝʨʘ çʄʘʜʣʝʥè ʜʣʷ ʤʦʜʫʣʝʡ ʧʨʠʝʤʣʝʤʦʛʦ ʜʣʷ DTRAN ʨʘʟʤʝʨʘ), ʠ ʜʠʟʘʩʩʝʤʙʣʠʨʦʚʘʪʴ ʇʘʩʢʘʣʴ-

ʢʦʤʧʠʣʷʪʦʨ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʚ ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʘ. 

ɼʘʣʝʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʢʦʤʧʠʣʷʮʠʝʡ ʪʝʩʪʦʚʳʭ ʧʨʦʛʨʘʤʤ, ʩʦʜʝʨʞʘʱʠʭ ʧʨʦʮʝʜʫʨʳ ʠ 

ʬʫʥʢʮʠʠ ʩ ʨʘʟʣʠʯʥʳʤ ʯʠʩʣʦʤ ʬʦʨʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʣʦʢʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʦʧʝʨʘʪʦʨʳ 

ʠ ʚʳʨʘʞʝʥʠʷ, ʩʪʘʥʜʘʨʪʥʳʝ ʬʫʥʢʮʠʠ ʠ ʪ. ʧ. ʙʳʣ ʥʘʧʠʩʘʥ ʩʢʨʠʧʪ ʥʘ ʷʟʳʢʝ Perl, ʧʨʝʚʨʘʱʘʶʱʠʡ ʚʳʜʘʯʫ 

ʜʠʟʘʩʩʝʤʙʣʝʨʘ ʚ ʪʝʢʩʪ, ʨʘʟʤʝʯʝʥʥʳʡ ʥʘ ʧʨʦʮʝʜʫʨʳ ʠ ʬʫʥʢʮʠʠ ʩ ʫʢʘʟʘʥʠʝʤ ʠʭ ʫʨʦʚʥʷ ʚʣʦʞʝʥʥʦʩʪʠ, 

ʢʦʣʠʯʝʩʪʚʘ ʬʦʨʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʣʦʢʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʥʘʟʥʘʯʘʝʤʳʭ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʜʣʷ ʛʣʦʙʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ (ʥʘʧʨʠʤʝʨ, gl123z ï ʛʣʦʙʘʣʴʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ʩʦ 

ʩʤʝʱʝʥʠʝʤ 123), ʬʦʨʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʥʘʧʨʠʤʝʨ, l2a3z ï ʘʨʛʫʤʝʥʪ 3 ʫ ʧʦʜʧʨʦʛʨʘʤʤʳ 2-ʛʦ ʫʨʦʚʥʷ) ʠ 

ʣʦʢʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ (ʥʘʧʨʠʤʝʨ, l3a4z ï ʣʦʢʘʣʴʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ʩʦ ʩʤʝʱʝʥʠʝʤ 4 ʚ ʧʦʜʧʨʦʛʨʘʤʤʝ 3-ʛʦ 

ʫʨʦʚʥʷ), cʚʦʟʤʦʞʥʦʩʪʴʶ ʧʝʨʝʠʤʝʥʦʚʘʥʠʷ ʧʦʜʧʨʦʛʨʘʤʤ ʠ ʛʣʦʙʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʩʦʛʣʘʩʥʦ ʩʧʠʩʢʫ ʟʘʤʝʥʳ, 

ʘ ʪʘʢʞʝ ʧʨʝʚʨʘʱʘʶʱʠʡ ʧʨʦʩʪʳʝ ʫʩʣʦʚʥʳʝ ʚʳʨʘʞʝʥʠʷ, ʦʧʝʨʘʪʦʨʳ ʧʨʠʩʚʘʠʚʘʥʠʷ ʠ ʚʳʟʦʚʳ ʧʦʜʧʨʦʛʨʘʤʤ ʚ 

ʫʜʦʙʦʯʠʪʘʝʤʳʡ ʚʠʜ.  

ʅʘʧʨʠʤʝʨ, ʩʢʨʠʧʪ ʩʧʦʩʦʙʝʥ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʪʘʢʠʝ ʩʣʦʞʥʳʝ ʚʳʨʘʞʝʥʠʷ ʢʘʢ  

[minel(l4var5z-intZero)+1..47] 

ʯʪʦ ʟʥʘʯʠʪ çʤʥʦʞʝʩʪʚʦ ʮʝʣʳʭ ʯʠʩʝʣ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʵʣʝʤʝʥʪʦʚ ʦʪ ʩʣʝʜʫʶʱʝʛʦ ʟʘ ʤʠʥʠʤʘʣʴʥʳʤ 

ʵʣʝʤʝʥʪʦʤ ʨʘʟʥʦʩʪʠ ʤʥʦʞʝʩʪʚ l4var5zʠ intZero, ʜʦ 47 ʚʢʣʶʯʠʪʝʣʴʥʦè. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʧʦʜʩʧʦʨʴʝʤ ʜʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʨʫʯʥʦʡ ʜʝʢʦʤʧʠʣʷʮʠʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʤʘʰʠʥʥʦ-

ʥʝʟʘʚʠʩʠʤʦʡ ʯʘʩʪʠ ʢʦʤʧʠʣʷʪʦʨʘ ʜʣʷ ɹʕʉʄ-6, ʧʦʩʣʫʞʠʣ ʠʩʭʦʜʥʳʡ ʪʝʢʩʪ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʇʘʩʢʘʣʴ-

ʢʦʤʧʠʣʷʪʦʨʘ ʜʣʷ CDC 6600
6
ʠʣʠ ʘʥʘʣʦʛʠʯʥʳʡ. ɹʣʘʛʦʜʘʨʷ ʝʤʫ ʙʳʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʳ ʠʩʭʦʜʥʳʝ ʠʤʝʥʘ ʢʦʥʩʪʘʥʪ 

ʜʣʷ ʧʝʨʝʯʠʩʣʠʤʳʭ ʪʠʧʦʚ ʪʦʢʝʥʦʚ ʠ ʣʝʢʩʝʤ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʠʤʝʥʘ ʧʦʜʧʨʦʛʨʘʤʤ ʠ ʧʝʨʝʤʝʥʥʳʭ.  

ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʪʘʣʠ: 

ï ʚʝʨʩʠʷ ʢʦʤʧʠʣʷʪʦʨʘ ʚ ʬʦʨʤʘʪʝ ʦʙʲʝʢʪʥʦʛʦ ʤʦʜʫʣʷ ʩʦʜʝʨʞʠʪ ʥʝʩʢʦʣʴʢʦ ʦʧʪʠʤʠʟʘʮʠʡ, 

ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʚ ʢʦʤʧʠʣʷʪʦʨʝ ʢʘʢ ʯʘʩʪʠ ʤʦʥʠʪʦʨʥʦʡ ʩʠʩʪʝʤʳ, ʭʦʪʷ ʥʦʤʝʨ ʠ ʜʘʪʘ ʚʝʨʩʠʠ ʫ ʥʠʭ ʩʦʚʧʘʜʘʶʪ 

(PASCAL COMPILER 15.0 (15.02.82)). ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʣʥʦʛʦ ʩʦʚʧʘʜʝʥʠʷ 

ʨʝʢʦʤʧʠʣʠʨʦʚʘʥʥʦʛʦ ʦʙʲʝʢʪʥʦʛʦ ʤʦʜʫʣʷ ʩ ʠʩʭʦʜʥʳʤ ʚ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʪʘʭ ʧʨʠʰʣʦʩʴ ʚʚʦʜʠʪʴ ʥʘʤʝʨʝʥʥʳʝ 

ʜʝʦʧʪʠʤʠʟʘʮʠʠ; 

ï ʟʘʤʝʯʫ ʚ ʢʘʯʝʩʪʚʝ ʢʫʨʴʸʟʘ, ʯʪʦ ʟʘʜʘʯʘ ʜʝʢʦʤʧʠʣʷʮʠʠ
7
, ʪ. ʝ. ʧʦʣʫʯʝʥʠʷ ʪʝʢʩʪʘ ʧʨʦʛʨʘʤʤʳ ʥʘ 

ʇʘʩʢʘʣʝ, ʢʦʤʧʠʣʷʮʠʷ ʢʦʪʦʨʦʡ ʧʦʨʦʞʜʘʝʪ ʦʙʲʝʢʪʥʳʡ ʤʦʜʫʣʴ, ʠʜʝʥʪʠʯʥʳʡ ʠʩʭʦʜʥʦʤʫ, ʙʳʣʘ ʟʘʚʝʨʰʝʥʘ 15 

ʘʚʛʫʩʪʘ 2017 ʛʦʜʘ ï ʨʦʚʥʦ ʯʝʨʝʟ 35 ʩ ʧʦʣʦʚʠʥʦʡ ʣʝʪ ʧʦʩʣʝ ʜʘʪʳ ʚʝʨʩʠʠ ʢʦʤʧʠʣʷʪʦʨʘ, ʚ ɼʝʥʴ ʘʨʭʝʦʣʦʛʘ; 

ï ʪʝʢʩʪʳ ʩʦʦʙʱʝʥʠʡ ʦʙ ʦʰʠʙʢʘʭ ʥʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʦʙʲʝʢʪʥʦʤ ʤʦʜʫʣʝ 

ʢʦʤʧʠʣʷʪʦʨʘ, ʯʪʦ ʠ ʫʤʝʥʴʰʘʝʪ ʝʛʦ ʨʘʟʤʝʨ, ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʜʦʙʩʪʚʦ ʘʜʘʧʪʘʮʠʠ ʢʦʤʧʠʣʷʪʦʨʘ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʯʝʡ ʨʦʜʥʦʡ ʷʟʳʢ ʦʪʣʠʯʝʥ ʦʪ ʨʫʩʩʢʦʛʦ; 

ï ʨʘʜʠ ʩʦʢʨʘʱʝʥʠʷ ʦʙʲʝʤʘ ʧʘʤʷʪʠ, ʟʘʥʠʤʘʝʤʦʡ ʢʦʤʧʠʣʷʪʦʨʦʤ, ʪʝʢʩʪʳ ʩʦʦʙʱʝʥʠʡ ʟʘʢʦʜʠʨʦʚʘʥʳ 6-

ʙʠʪʥʳʤ ʢʦʜʦʤ (ʢʦʜʠʨʦʚʢʘ TEXT, ʙʣʠʟʢʘʷ ʢ ECMA-1), ʚ ʢʦʪʦʨʦʤ ʦʪʩʫʪʩʪʚʫʝʪ ʠ ʙʫʢʚʘ çʪʚʝʨʜʳʡ ʟʥʘʢè, ʠ 

ʘʧʦʩʪʨʦʬ, ʦʪʯʝʛʦ ʘʚʪʦʨ ʨʝʰʠʣ ʟʘʧʠʩʘʪʴ ʧʦʩʣʝʜʥʝʝ ʩʣʦʚʦ ʚ ʩʦʦʙʱʝʥʠʠ çʦʰʠʙʢʘ ʚ ʨʘʟʜʝʣʝ ʦʙʲʷʚʣʝʥʠʡè ʢʘʢ 

çʆɹɹʗɺʃɽʅʀʁè, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʷʛʢʠʡ ʟʥʘʢ ʚʤʝʩʪʦ ʪʚʝʨʜʦʛʦ ʙʳʣʦ ʙʳ ʢʫʜʘ ʢʘʢ ʙʦʣʝʝ 

ʣʦʛʠʯʥʦ; 

ï ʚ ʩʧʠʩʢʝ ʩʦʦʙʱʝʥʠʡ ʦʙ ʦʰʠʙʢʘʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʝʠʩʧʦʣʴʟʫʝʤʦʝ, ʠʤʝʶʱʝʝ ʩʤʳʩʣ ʪʦʣʴʢʦ ʜʣʷ 

ʜʦʚʦʣʴʥʦ ʵʟʦʪʝʨʠʯʝʩʢʦʛʦ ʦʧʝʨʘʪʦʨʘ BRANCH, ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʥʘʧʦʤʠʥʘʶʱʝʛʦ ʦʧʝʨʘʪʦʨ throwʚ ʉ++, 

                                                           
6http://www.moorecad.com/standardpascal/CDC6000_Pascal_Compiler_Pascal_1972.pdf 
7ʈʝʟʫʣʴʪʘʪ ʜʝʢʦʤʧʠʣʷʮʠʠ ʜʦʩʪʫʧʝʥ ʥʘ https://github.com/besm6/pascal-re 

http://www.moorecad.com/standardpascal/CDC6000_Pascal_Compiler_Pascal_1972.pdf
https://github.com/besm6/pascal-re
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ʜʦʙʘʚʣʝʥʥʦʛʦ ʚ ʧʝʨʚʳʡ ʠʟ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʜʣʷ ɹʕʉʄ-6 ʇʘʩʢʘʣʴ-ʢʦʤʧʠʣʷʪʦʨ (çʇʘʩʢʘʣʴ-ɸʚʪʦʢʦʜè), ʠ, 

ʥʘʩʢʦʣʴʢʦ ʤʦʞʥʦ ʩʫʜʠʪʴ, ʦʢʘʟʘʚʰʝʛʦʩʷ ʠ ʥʘʩʪʦʣʴʢʦ ʛʨʦʤʦʟʜʢʠʤ ʚ ʨʝʘʣʠʟʘʮʠʠ, ʠ ʥʘʩʪʦʣʴʢʦ ʥʝʧʦʥʷʪʥʳʤ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʯʪʦ ʠʟ ʢʦʤʧʠʣʷʪʦʨʘ ʇʘʩʢʘʣʷ ʜʣʷ ʄʉ çɼʫʙʥʘè ʝʛʦ ʨʝʘʣʠʟʘʮʠʷ ʙʳʣʘ ʠʩʢʣʶʯʝʥʘ; 

ï ʜʣʷ ʙʦʣʴʰʝʡ ʛʠʙʢʦʩʪʠ ʷʟʳʢʘ ʧʨʦʚʝʨʢʘ ʪʠʧʦʚ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʧʨʦʮʝʜʫʨ ʠ ʬʫʥʢʮʠʡ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʚ 

ʢʘʯʝʩʪʚʝ ʬʦʨʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʜʝʣʘʝʪʩʷ ʥʝ ʧʨʠ ʢʦʤʧʠʣʷʮʠʠ, ʘ ʥʘ ʵʪʘʧʝ ʚʳʧʦʣʥʝʥʠʷ, ʧʨʠ ʠʭ ʚʳʟʦʚʝ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʤʦʞʥʦʥʘʧʠʩʘʪʴ 

PROGRAM MAIN(OUTPUT); 

PROCEDURE CALLANDPRINT(FUNCTION F:INTEGER); (* ʘʨʛʫʤʝʥʪ ï ʬʫʥʢʮʠʷ *) 

BEGIN 

WRITELN(F)  

END; 

PROCEDURE TODO(PROCEDURE WHATTODO; FUNCTION F:INTEGER); 

BEGIN 

WHATTODO(F) 

END; 

FUNCTION F:INTEGER;  

BEGIN 

F := 12345  

END; 

BEGIN 

TODO(CALLANDPRINT, F)  

END.  

ʕʪʘ ʧʨʦʛʨʘʤʤʘ ʢʦʤʧʠʣʠʨʫʝʪʩʷ ʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʝʯʘʪʘʝʪ 12345, ʢʘʢ ʠ ʦʞʠʜʘʝʪʩʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʦʯʝʥʴ ʧʦʭʦʞʘʷ ʧʨʦʛʨʘʤʤʘ ʪʦʞʝ ʢʦʤʧʠʣʠʨʫʝʪʩʷ, ʥʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʮʠʢʣʠʚʘʝʪʩʷ: 

PROGRAM MAIN(OUTPUT); 

PROCEDURE PRINTVAL(I:INTEGER); (* ʘʨʛʫʤʝʥʪ ï ʮʝʣʦʝ *) 

BEGIN 

WRITELN(I)  

END; 

PROCEDURE TODO(PROCEDURE WHATTODO; FUNCTION F:INTEGER); 

BEGIN 

WHATTODO(F) 

END; 

FUNCTION F:INTEGER;  

BEGIN 

F := 12345  

END; 

BEGIN 

TODO(PRINTVAL, F)  

END.  

ɺ ʩʠʩʪʝʤʝ çʇʫʣʴʪè, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʡ ʨʘʙʦʪʘʝʪ ʢʦʤʧʠʣʷʪʦʨ çʇʘʩʢʘʣʴ-ɸʚʪʦʢʦʜè, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʦʰʠʙʢʘ ʚ ʪʠʧʘʭ ʬʦʨʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ 

ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʥʫʞʥʦ ʧʠʩʘʪʴ WHATTODO((F)). 

ï ʀʤʝʝʪʩʷ ʦʰʠʙʢʘ ʚ ʩʠʥʪʘʢʩʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ, ʠʟ-ʟʘ ʯʝʛʦ ʧʨʦʛʨʘʤʤʘ 

PROGRAM MAIN(OUTPUT); 

FUNCTION F:INTEGER; BEGIN F := 5 END;  

PROCEDURE X(I:INTEGER); BEGIN WRITELN(I) END;  

BEGIN 

X( F + 5);  

END.  

ʩʯʠʪʘʝʪʩʷ ʩʠʥʪʘʢʩʠʯʝʩʢʠ ʥʝʢʦʨʨʝʢʪʥʦʡ (ʚ ʧʦʟʠʮʠʠ ʟʥʘʢʘ + ʢʦʤʧʠʣʷʪʦʨ ʚʳʜʘʝʪ ʜʠʘʛʥʦʩʪʠʢʫ çʥʝʪ 

ʟʘʧʷʪʦʡ ʠʣʠ ʩʢʦʙʢʠ ʠʣʠ ʤʘʣʦ ʧʘʨʘʤʝʪʨʦʚè), ʠ ʥʫʞʥʦ ʧʠʩʘʪʴ ʠʣʠ X(5 + F), ʠʣʠ X((F + 5)), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʢʦʤʧʠʣʷʪʦʨ ʇʘʩʢʘʣʴ-ɸʚʪʦʢʦʜ ʵʪʦʡ ʦʰʠʙʢʠ ʥʝ ʩʦʜʝʨʞʠʪ. 
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ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʜʤʥʦʞʝʩʪʚʦ ʷʟʳʢʘ, ʧʦʜʜʝʨʞʠʚʘʝʤʦʝ çʇʘʩʢʘʣʴ-ʄʦʥʠʪʦʨʦʤè 

ʰʠʨʝ, ʯʝʤ ʧʦʜʤʥʦʞʝʩʪʚʦ, ʧʦʜʜʝʨʞʠʚʘʝʤʦʝ çʇʘʩʢʘʣʴ-ɸʚʪʦʢʦʜʦʤè: ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʧʦʩʣʝʜʥʝʤ ʥʝʣʴʟʷ 

ʦʙʲʷʚʣʷʪʴ ʢʦʥʩʪʘʥʪʳ ʩʪʨʦʯʥʦʛʦ ʪʠʧʘ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʢʨʦʩʩ-ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ɻ.ʅ. ɸʢʠʤʦʚʳʤ ʙʳʣʠ 

ʚʥʝʩʝʥʳ ʚ ʢʦʤʧʠʣʷʪʦʨ, ʜʦʩʪʫʧʥʳʡ ʚ ʪʦ ʚʨʝʤʷ ʚ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʘʭ, ʥʝʢʦʪʦʨʳʝ ʠʩʧʨʘʚʣʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ; ʢ 

ʩʦʞʘʣʝʥʠʶ, ʫʣʫʯʰʝʥʥʘʷ ʚʝʨʩʠʷ ʥʝ ʩʦʭʨʘʥʠʣʘʩʴ, ʘ ʜʝʪʘʣʝʡ ɻ.ʅ. ʥʝ ʧʦʤʥʠʪ.  

ɺʧʦʩʣʝʜʩʪʚʠʠ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʙʳʣʠ ʜʝʢʦʤʧʠʣʠʨʦʚʘʥʳ ʝʱʸ ʥʝʢʦʪʦʨʳʝ 

ʩʣʫʞʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ ʚ ʩʦʩʪʘʚʝ ʙʠʙʣʠʦʪʝʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʠʤʚʦʣʴʥʳʡ ʜʠʘʣʦʛʦʚʳʡ ʦʪʣʘʜʯʠʢ ʜʣʷ ʇʘʩʢʘʣʴ-

ʧʨʦʛʨʘʤʤ. 

IV. ɼɽʂʆʄʇʀʃʗʎʀʗ ʀɻʈʓ çʂɸʃɸʍè 

ɺ ʩʦʩʪʘʚ ʧʦʧʫʣʷʨʥʦʡ ʜʠʘʣʦʛʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ çɼʞʠʥè, ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʚ ʀʊʄ ʠ ɺʊ ɺ. ɺ. ʂʦʙʝʣʝʚʳʤ ʥʘ ʙʘʟʝ ʩʠʩʪʝʤʳ çʇʫʣʴʪè, ʚʭʦʜʠʣʘ ʠʛʨʘ çʂʘʣʘʭè, ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʜʦʩʪʘʪʦʯʥʦ 

ʵʬʬʝʢʪʠʚʥʦ, ʯʪʦʙʳ ʨʘʩʭʦʜʦʚʘʪʴ ʥʘ ʢʘʞʜʫʶ ʧʘʨʪʠʶ ʚʩʝʛʦ ʝʜʠʥʠʮʳ ʩʝʢʫʥʜ ʎʇ ʠ ʜʘʣʝʢʦ ʥʝ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʩʪʫʧʥʳʡ ʦʙʲʝʤ ʆɿʋ. ʆʪʜʝʣʴʥʳʝ ʬʨʘʛʤʝʥʪʳ ʩʠʩʪʝʤʳ çɼʞʠʥè ï ʠ ʚ ʯʘʩʪʥʦʩʪʠ, çʂʘʣʘʭè ʚ ʯʘʩʪʠʯʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʚʠʜʝ ï ʩʦʭʨʘʥʠʣʠʩʴ ʥʘ ʠʤʝʶʱʝʤʩʷ ʫ ʥʘʩ ʦʙʨʘʟʝ ʜʠʩʢʘ. ʕʪʘ ʧʨʦʛʨʘʤʤʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʥʝʢʦʪʦʨʳʡ ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ, ʧʦʩʢʦʣʴʢʫ ʩʦʜʝʨʞʠʪ ʵʣʝʤʝʥʪʳ çʚʦʩʪʦʯʥʦʛʦ ʢʦʣʦʨʠʪʘè, 

ʧʨʠʣʠʯʝʩʪʚʫʶʱʝʛʦ ʚʠʨʪʫʘʣʴʥʦʡ ʧʝʨʩʦʥʝ çʜʞʠʥʥʘè, ʦʪ ʠʤʝʥʠ ʢʦʪʦʨʦʛʦ ʚʝʣʘʩʴ ʠʛʨʘ. ɺʦʦʜʫʰʝʚʠʚʰʠʩʴ 

ʫʩʧʝʭʦʤ ʜʝʢʦʤʧʠʣʷʮʠʠ çʇʘʩʢʘʣʴ-ʄʦʥʠʪʦʨʘè ʘʚʪʦʨ ʩʯʸʣ, ʯʪʦ ʜʝʢʦʤʧʠʣʷʮʠʷ çʂʘʣʘʭʘè ʙʫʜʝʪ ʧʦʩʠʣʴʥʦʡ 

ʟʘʜʘʯʝʡ. 

ʇʦʣʴʟʫʷʩʴ ʪʝʤ, ʯʪʦ ʢʦʤʧʠʣʷʪʦʨ çʇʘʩʢʘʣʴ-ɸʚʪʦʢʦʜè ʧʦʣʴʟʫʝʪʩʷ ʩʪʘʪʠʯʝʩʢʠ ʨʘʟʤʝʱʝʥʥʦʡ 

ʙʠʙʣʠʦʪʝʢʦʡ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʠ ʧʦʨʦʞʜʘʝʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʥʘ ʷʟʳʢʝ 

çɸʚʪʦʢʦʜ ʀʊʄè, ʫʜʘʣʦʩʴ ʧʦʥʷʪʴ ʩʪʨʫʢʪʫʨʫ ʢʦʜʘ ʠ ʩʦʛʣʘʰʝʥʠʝ ʦ ʩʚʷʟʷʭ,ʠ ʩʦʟʜʘʪʴ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ 

ʚʝʨʩʠʶ ʧʨʦʛʨʘʤʤʳ-ʜʠʟʘʩʩʝʤʙʣʝʨʘ, ʚʳʜʘʶʱʫʶ ʨʝʟʫʣʴʪʘʪ, ʧʨʠʛʦʜʥʳʡ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʳʰʝʫʧʦʤʷʥʫʪʳʤ Perl-

ʩʢʨʠʧʪʦʤ. 

ɹʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʥʘʙʦʨ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʠʧʦʚ ʠ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʝ çʂʘʣʘʭè, ʚ ʩʠʣʫ ʝʝ 

ʩʧʝʮʠʬʠʢʠ, ʦʢʘʟʘʣʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʫʞʝ, ʯʝʤ ʚ ʢʦʤʧʠʣʷʪʦʨʝ, ʠ ʪʦʤʫ, ʯʪʦ ʠʤʝʶʱʘʷʩʷ ʚʝʨʩʠʷ ʢʦʤʧʠʣʷʪʦʨʘ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʥʝ ʩʠʣʴʥʦ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʚ ʩʚʦʸ ʚʨʝʤʷ ʜʣʷ ʧʦʨʦʞʜʝʥʠʷ ʜʚʦʠʯʥʦʛʦ ʢʦʜʘ ʠʛʨʳ, ʚ 

ʧʨʦʮʝʩʩʝ ʨʫʯʥʦʡ ʜʦʚʦʜʢʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʪʨʫʜʥʦʩʪʝʡ ʥʝ ʚʩʪʨʝʪʠʣʦʩʴ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʜʩʧʦʨʴʝʤ ʦʢʘʟʘʣʩʷ 

ʥʘʡʜʝʥʥʳʡ ʥʘ ʦʙʨʘʟʝ ʪʦʛʦ ʞʝ ʜʠʩʢʘ ʠʩʭʦʜʥʳʡ ʪʝʢʩʪ ʧʨʦʛʨʘʤʤʳ ʛʨʘʬʠʯʝʩʢʦʛʦ ʙʣʦʢʘ çɼʞʠʥʘè, ʨʠʩʦʚʘʚʰʝʡ 

ʨʘʟʣʠʯʥʳʝ ʫʟʦʨʳ ʥʘ ʛʨʘʬʠʯʝʩʢʦʤ ʜʠʩʧʣʝʝ, ʠʟ ʢʦʪʦʨʦʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʙʳʣʘ ʩʢʦʧʠʨʦʚʘʥʘ ʧʦʜʧʨʦʛʨʘʤʤʘ-

ʛʝʥʝʨʘʪʦʨ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ, ʩʦʩʪʦʷʱʘʷ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʠʟ ʘʩʩʝʤʙʣʝʨʥʦʡ ʚʩʪʘʚʢʠ. ʇʨʠʚʝʜʫ ʝʸ ʚ 

ʦʨʠʛʠʥʘʣʴʥʦʤ ʚʠʜʝ ʨʘʜʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʩʠʥʪʘʢʩʠʩʘ çɸʚʪʦʢʦʜʘ ʀʊʄè. ɿʥʘʢʠ ʨʘʚʝʥʩʪʚʘ ʦʪʜʝʣʷʶʪ ʢʦʤʘʥʜʫ ʚ 

ʣʝʚʦʡ ʧʦʣʦʚʠʥʝ ʤʘʰʠʥʥʦʛʦ ʩʣʦʚʘ ʦʪ ʢʦʤʘʥʜʳ ʚ ʧʨʘʚʦʡ ʧʦʣʦʚʠʥʝ, ʟʘʧʷʪʳʝ ʨʘʟʜʝʣʷʶʪ ʤʘʰʠʥʥʳʝ ʩʣʦʚʘ. 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʚʦʩʴʤʝʨʠʯʥʫʶ ʢʦʥʩʪʘʥʪʫ ARAND, ʚʳʛʣʷʜʷʱʫʶ ʢʘʢ ʜʝʩʷʪʠʯʥʘʷ ʟʘʧʠʩʴ ʢʦʨʥʷ ʠʟ 2 ï 

ʪʠʧʠʯʥʦʝ ʯʠʩʣʦ çʫ ʤʝʥʷ ʚ ʨʫʢʘʚʝ ʧʫʩʪʦè (nothing-up-my-sleeve number). 

_FUNʉʊIONRɸNDʆʄ:RɽɸL;(* ʉʃʋʏɸʁʅʆɽ ʏʀʉʃʆ ɺ (0,1) *) 

_(ʉʆDɽ(ʂ;ɺʈ77=17ɿʏ1,ʈɸ3=ʉʏʍRɸND,ɸʋɸRɸND=ʄʈ, 

ʎʉʉRɸND=ʃʋɽɺʇʀʃ,ʃʉɽʉʆʈɺ=ɿʏʍRɸND,ʈɸ=ɸʉ,17ʈʂ1=ʇɹʖʖR,  

ʉ;ʍRɸND:0,ɸRɸND:4004142135623735,  

ʉRɸND:0003303130564677,ɽɺʇʀʃ:0017777777777777,ʃ;ɽʉʆʈɺ:ɺ1/57, 

ʂ;ʖʖR:ɿʏ=,);RɸNDʆʄ:=;_);(*ɽNDRɸNDʆʄ*) 

 

ɺ ʩʠʩʪʝʤʝ çɼʞʠʥè ʩʫʱʝʩʪʚʦʚʘʣʘ ʙʘʟʘ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ ʭʨʘʥʠʣʠʩʴ, ʝʩʣʠ ʙʳʣʠ ʫʢʘʟʘʥʳ ʧʨʠ ʧʝʨʚʦʤ 

ʟʥʘʢʦʤʩʪʚʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ çɼʞʠʥʦʤè, ʧʦʣ ʠ ʜʘʪʘ ʨʦʞʜʝʥʠʷ. ʊʘʢʞʝ ʧʨʦʛʨʘʤʤʝ ʙʳʣʘ ʜʦʩʪʫʧʥʘ ʬʘʤʠʣʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʡ ï ʠ ʧʨʘʚʠʣ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ï ʤʦʞʥʦ ʙʳʣʦ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʩ 

ʜʦʩʪʘʪʦʯʥʦʡ ʫʚʝʨʝʥʥʦʩʪʴʶ ʫʛʘʜʘʪʴ ʧʦʣ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʝʩʣʠ ʦʥ ʥʝ ʙʳʣ ʫʢʘʟʘʥ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. ɺʠʨʪʫʘʣʴʥʘʷ 

ʧʝʨʩʦʥʘ çɼʞʠʥʘè ï ʠʛʨʦʢʘ ʦʪ ʠʤʝʥʠ ʤʘʰʠʥʳ ï ʰʠʨʦʢʦ ʵʪʠʤ ʧʦʣʴʟʦʚʘʣʘʩʴ. 

ɼʣʷ ʧʨʠʤʝʨʘ ʧʨʠʚʝʜʫ ʙʝʟ ʢʦʤʤʝʥʪʘʨʠʝʚ ʥʝʩʢʦʣʴʢʦ ʩʦʢʨʘʱʝʥʥʳʭ ʮʠʪʘʪ ʠʟ ʧʦʜʧʨʦʛʨʘʤʤʳ 

çʨʘʟʛʦʚʦʨʘè ʩ ʠʛʨʦʢʦʤ. (ɺʭʦʜʥʦʡ ʷʟʳʢ ʪʨʝʙʦʚʘʣ ʧʨʝʜʚʘʨʷʪʴ ʩʣʫʞʝʙʥʳʝ ʩʣʦʚʘ ʩʠʤʚʦʣʘʤʠ ʧʦʜʯʝʨʢʠʚʘʥʠʷ, ʥʦ 

ʧʦʟʚʦʣʷʣ ʜʣʷ ʢʨʘʪʢʦʩʪʠ ʟʘʧʠʩʳʚʘʪʴ ʩʣʫʞʝʙʥʳʝ ʩʣʦʚʘ _beginʠ _endʢʘʢ _( ʠ _); efendi ï ʬʣʘʛ ʚʳʩʰʝʛʦ ʫʨʦʚʥʷ 

ʠʛʨʦʢʘ ʠʟ ʯʝʪʳʨʸʭ: ʶʥʠʦʨ, ʢʘʥʜʠʜʘʪ, ʫʯʘʩʪʥʠʢ, ʵʬʝʥʜʠ). ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʧʦ ʩʤʳʩʣʫ ʠʤʸʥ ʧʝʨʝʤʝʥʥʳʭ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʘʥʛʣʦʷʟʳʯʥʳʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʨʘʜʠ ʫʜʦʙʩʪʚʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ.  

 

_if ((known  Gender = MASC) _or (known  Gender = FEM)) _and (age > 0) 

_then _(  

_select  

(age < 20): write('ʖʅ'); 

(age < 50): write('ʋɺɸɾɸɽʄ'); 
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true: write('ʇʆʏʊɽʅʅ') 

_end;  

_if (known  Gender = MASC) _then write('ʓʁ ') _else write('ɸʗ '); 

_);  

...  

_if (l3v4z = 13) _and efendi _and ((known  Gender = MASC) _or (known  

Gender = FEM)) _then  

_(  

l3v4z := chkRandom( 6 );  

write('ʅɽʊ ʊɽɹɽ ʈɸɺʅʆ'); 

_if (knownGender = FEM) _then write('ʁ') _else write('ɻʆ'); 

write(' ʉʈɽɼʀ '); 

_if (l3v4z = 1) _then write('ɸʈɸɹʆɺ') 

_else _if (l3v4z = 2) _then write('ʄɸɺʈʆɺ') 

_else _if (l3v4z = 3) _then write('ɹɽɼʋʀʅʆɺ') 

_else _if (l3v4z = 4) _then write('ʏɽʈʅʆʂʆɾʀʍ') 

_else _if (l3v4z = 5) _then writ e('ʊʋɸʈɽɻʆɺ') 

_else write('ʕʌʀʆʇʆɺ'); 

_);  

...  

_if (l3v4z = 3) _and (known  Gender = FEM) _and (age < 25) _and (age > 0) 

_then  

write ('ʊʓ, ʅɸɺɽʈʅʆɽ, ʊʆʅʂɸ, ʂɸʂ ʂʀʇɸʈʀʉ !') 

_else  _if  ( l 3v4z = 4) _ then  write ('ʉʆɺɽʈʐʀ ʄʆʃʀʊɺʋ ɺ ʊʈʀ ʈɸʂɸʊɸ !') 

_else _if (l3v4z = 5) _and (known  Gender = FEM) _and (age < 22) _and 

(age > 0) _then  

write ('ʍʆʊɽʃ ɹʓ ʇʆʉʄʆʊʈɽʊʔ ʅɸ ʊɽɹʗ, ɼʆʈʆɻɸʗ !') 

_else  _if  ( l 3v4z = 6) _ thenwrite ('ʗ ɿʅɸʖ ɺɽʃʀʏɸʁʐɽɽ ʀɿ 99 ʀʄɽʅ ɸʃʃɸʍɸ 

!')  

_else  _if  ( l 3v4z = 7) _ then  write ('ʇɽʏɸʊʔ ʉʆʃʆʄʆʅɸ ʄʅɽ ʅɽ ʉʊʈɸʐʅɸ !')  

_else _if (l3v4z = 8) _then write('ʂʋʇʀ ʉɽɹɽ ɺɽʈɹʃʖɼɸ !') 

_else write('ɸʃʃɸʍ ɺɽʃʀʂ !!!'); 

 

ɿʘʤʝʯʫ ʣʠʰʴ, ʯʪʦ ʙʝʩʝʜʘ ʙʳʣʘ ʦʜʥʦʩʪʦʨʦʥʥʷʷ. ɼʣʷ çʧʦʜʜʝʨʞʘʥʠʷ ʨʘʟʛʦʚʦʨʘè ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʜʦʩʪʘʪʦʯʥʦ ʙʳʣʦ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʥʘʙʠʨʘʪʴ ʧʨʦʠʟʚʦʣʴʥʳʡ ʪʝʢʩʪ ʧʦʩʣʝ ʯʠʩʣʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʭʦʜ, ʠʥʘʯʝ 

ɼʞʠʥ ʛʦʚʦʨʠʣ ʈɸɿ ʊʓ ʄʆʃʏʀʐʔ, ʊʆ ʀ ʗ ɹʋɼʋ ʄʆʃʏɸʊʔ. 

ʇʦ ʩʫʱʝʩʪʚʫ ʘʣʛʦʨʠʪʤʘ ʠʛʨʳ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʝʜ ʠʛʨʦʡ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʥʘ 

ʫʨʦʚʥʝ ʫʯʘʩʪʥʠʢʘ ʠʣʠ ʵʬʝʥʜʠ, ʧʨʦʛʨʘʤʤʘ ʧʳʪʘʝʪʩʷ ʧʨʦʯʠʪʘʪʴ çʪʘʙʣʠʮʫ ʜʝʙʶʪʦʚè, ʚʳʯʠʩʣʷʚʰʫʶʩʷ 

ʦʪʜʝʣʴʥʦʡ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʦʡ (ɺ. ɼʦʣʤʘʪʦʚ, pers. comm.)ɺʧʦʩʣʝʜʩʪʚʠʠ, ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ 

ʜʝʙʶʪ ʧʨʠʚʝʣ ʢ ʧʨʦʠʛʨʳʰʫ çɼʞʠʥʘè, ʦʧʮʠʦʥʘʣʴʥʦ ʚʥʦʩʠʣʠʩʴ ʧʨʘʚʢʠ ʚ ʪʘʙʣʠʮʫ çʢʦʨʨʝʢʮʠʠ ʜʝʙʶʪʦʚè.  

ɼʝʪʘʣʠ ʨʝʘʣʠʟʘʮʠʠ
8
, ʢʘʯʝʩʪʚʦ ʬʫʥʢʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʚʰʝʡʩʷ ʜʣʷ ʦʮʝʥʢʠ ʧʦʟʠʮʠʠ, ʠ ʩʨʘʚʥʝʥʠʝ ʩʠʣʳ 

ʠʛʨʳ çɼʞʠʥʘè ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʝʱʸ ʞʜʫʪ ʩʚʦʝʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷ. 

IV. ɺʓɺʆɼʓ ʀ ɿɸʂʃʖʏɽʅʀɽ 

ɺ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʢʦʤʧʠʣʷʪʦʨʳ ʩ ʷʟʳʢʘ ʇʘʩʢʘʣʴ, ʜʦʩʪʫʧʥʳʝ ʥʘ ɹʕʉʄ-6, ʥʝ ʦʙʣʘʜʘʣʠ ʨʘʟʚʠʪʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʦʧʪʠʤʠʟʘʮʠʠ, ʧʨʠ ʥʘʣʠʯʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʢʦʤʧʠʣʷʮʠʠ ʠ ʠʥʢʨʝʤʝʥʪʥʦʛʦ ʩʨʘʚʥʝʥʠʷ, 

ʜʝʢʦʤʧʠʣʷʮʠʷ ʧʨʦʛʨʘʤʤ ʥʘ ʇʘʩʢʘʣʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʩʠʣʴʥʫʶ ʟʘʜʘʯʫ ʢʘʢ ʠʟ ʧʝʨʝʤʝʱʘʝʤʦʛʦ 

ʦʙʲʝʢʪʥʦʛʦ ʢʦʜʘ, ʪʘʢ ʠ ʠʟ ʩʪʘʪʠʯʝʩʢʦʛʦ ʢʦʜʘ, ʧʫʪʝʤ ʣʦʢʘʣʴʥʦʛʦ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩ ʰʘʙʣʦʥʘʤʠ ʠ ʢʦʥʪʝʢʩʪʥʳʭ 

ʟʘʤʝʥ, ʩ ʨʘʟʫʤʥʦʡ ʧʦ ʪʨʫʜʦʸʤʢʦʩʪʠ ʨʫʯʥʦʡ ʜʦʚʦʜʢʦʡ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʪʝʨʝʩ ʢʘʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʪʦʨʠʠ ʠʥʞʝʥʝʨʠʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ï ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʝʥ ʘʥʘʣʠʟ ʤʝʪʦʜʦʚ ʨʘʟʨʘʙʦʪʢʠ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʩ 

ʠʩʭʦʜʥʳʤʠ ʪʝʢʩʪʘʤʠ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʜʨʫʛʠʭ ʕɺʄ ʪʦʛʦ ʞʝ ʧʝʨʠʦʜʘ, ʧʨʝʜʧʨʠʥʷʪʳʭ ʘʚʪʦʨʘʤʠ 

ʜʝʢʦʤʧʠʣʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʤʝʨ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʠ ʨʘʩʭʦʜʫ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, 

ʦʮʝʥʢʝ ʦʙʲʝʤʘ ʨʘʙʦʪ ʧʦ ʦʪʣʘʜʢʝ ʠ ʪʝʩʪʠʨʦʚʘʥʠʶ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʙʥʘʨʫʞʝʥʥʳʭ ʦʰʠʙʦʢ ʠ ʪ.ʧ. ï ʪʘʢ ʠ ʩ ʪʦʯʢʠ 

                                                           
8ʈʝʟʫʣʴʪʘʪ ʜʝʢʦʤʧʠʣʷʮʠʠ ʜʦʩʪʫʧʝʥ ʥʘ https://github.com/besm6/kalah-re 

https://github.com/besm6/kalah-re
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ʟʨʝʥʠʷ ʠʩʪʦʨʠʠ ʢʫʣʴʪʫʨʳ ʦʙʱʝʥʠʷ, ʠʤʝʚʰʝʡ ʭʦʞʜʝʥʠʝ ʚ ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʉʉʉʈ ʚ 70-ʭ-80-ʭ ʛʦʜʘʭ 

ʧʨʦʰʣʦʛʦ ʚʝʢʘ. 

ʀʉʊʆʏʅʀʂ ʌʀʅɸʅʉʀʈʆɺɸʅʀʗ. ɹʃɸɻʆɼɸʈʅʆʉʊʀ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʘʚʪʦʨʦʤ ʚ ʢʘʯʝʩʪʚʝ ʭʦʙʙʠ. 

ɸʚʪʦʨ ʙʣʘʛʦʜʘʨʠʪ ʉ. ɺ. ɺʘʢʫʣʝʥʢʦ ʠ ʄ. ʖ. ʗʨʦʩʣʘʚʮʝʚʘ ʟʘ ʤʥʦʛʦʣʝʪʥʝʝ ʧʣʦʜʦʪʚʦʨʥʦʝ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ʨʘʟʨʘʙʦʪʢʝ ʵʤʫʣʷʪʦʨʘ ɹʕʉʄ-6, ʉ.ɿ. ʈʘʯʠʥʩʢʦʛʦ ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʤʘʛʥʠʪʥʳʝ ʥʦʩʠʪʝʣʠ, 

ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʥʘʯʘʪʴ ʨʘʙʦʪʫ ʥʘʜ ʵʤʫʣʷʪʦʨʦʤ ʨʝʞʠʤʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʄ. ʇʦʧʦʚʘ ʟʘ ʩʦʭʨʘʥʝʥʠʝ ʇʆ ʆʉ 

çɼʫʙʥʘè, ʙʝʟ ʯʝʛʦ ʜʦʚʝʜʝʥʠʝ ʵʤʫʣʷʪʦʨʘ ʧʦʣʥʦʡ ʤʘʰʠʥʳ ʜʦ ʨʘʙʦʯʝʛʦ ʩʦʩʪʦʷʥʠʷ ʙʳʣʦ ʙʳ ʩʠʣʴʥʦ ʟʘʪʨʫʜʥʝʥʦ. 
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ʄʀʍɸʀʃ ɹʆʈʀʉʆɺʀʏ ʀɻʅɸʊʔɽɺ (1932-2019): ʋʏɪʅʓʁ- ʈʆʄɸʅʊʀʂ 

ʄʠʭʘʠʣ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ɺʫʩ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʝ ʦʙʱʝʩʪʚʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʟʥʘʥʠʡ 

mixail-vys@mail.ru 

ʅʘʪʘʣʴʷ ɹʦʨʠʩʦʚʥʘ ɻʫʥʠʥʘ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʝ ʦʙʱʝʩʪʚʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʟʥʘʥʠʡ 

gunata2007@rambler.ru 

ɸʥʥʦʪʘʮʠʷ ï ɺ ʩʪʘʪʴʝ ʦʩʚʝʱʘʝʪʩʷ ʞʠʟʥʝʥʥʳʡ ʧʫʪʴ ʠ ʥʘʫʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʳʜʘʶʱʝʛʦʩʷ 

ʣʝʥʠʥʛʨʘʜʩʢʦʛʦ (ʩʘʥʢʪ-ʧʝʪʝʨʙʫʨʛʩʢʦʛʦ) ʫʯʸʥʦʛʦ ʄʠʭʘʠʣʘ ɹʦʨʠʩʦʚʠʯʘ ʀʛʥʘʪʴʝʚʘ, ʚʥʸʩʰʝʛʦ 

ʥʝʠʟʤʝʨʠʤʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʢʠʙʝʨʥʝʪʠʢʠ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʨʘʟʚʠʪʠʝ ʕɺʄ ʠ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʶ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʙʦʩʥʦʚʘʚʰʝʛʦ ʘʚʪʦʨʩʢʫʶ ʢʦʥʮʝʧʮʠʶ ʚʠʨʪʫʘʣʴʥʳʭ ʤʠʨʦʚ ʠ 

ʩʬʦʨʤʫʣʠʨʦʚʘʚʰʝʛʦ ʢʦʥʮʝʧʮʠʶ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʢʘʢ ʟʘʜʘʯʫ ʫʜʝʨʞʘʥʠʷ ʩʠʩʪʝʤʳ ʚ ʟʦʥʝ 

ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʤʘʢʩʠʤʫʤʘ, ʦʩʥʦʚʘʪʝʣʷ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʘʨʪʦʥʠʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘʜʘʧʪʘʮʠʦʥʥʳʡ ʤʘʢʩʠʤʫʤ, ʘʨʪʦʥʠʢʘ, 

ʚʠʨʪʫʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʠʙʝʨʥʝʪʠʢʘ, ʨʝʢʫʨʩʠʚʥʳʝ 

ʕɺʄ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ. 

çʀʩʪʠʥʥʳʡ ʫʯʝʥʳʡ ï ʵʪʦ ʤʝʯʪʘʪʝʣʴè.  

ʆ. ɹʘʣʴʟʘʢ  

 

ɺ ʬʝʚʨʘʣʝ 2019 ʛ. ʥʘ 88-ʤ ʛʦʜʫ ʞʠʟʥʠ ʦʩʪʘʥʦʚʠʣʦʩʴ ʩʝʨʜʮʝ ʚʳʜʘʶʱʝʛʦʩʷ ʨʦʩʩʠʡʩʢʦʛʦ ʫʯʸʥʦʛʦ, 

ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʦʙʣʘʩʪʠ ʢʠʙʝʨʥʝʪʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ, ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʧʨʦʬʝʩʩʦʨʘ ʄʠʭʘʠʣʘ ɹʦʨʠʩʦʚʠʯʘ ʀʛʥʘʪʴʝʚʘ. 

ɿʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʦʩʩʠʠ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʣʘʫʨʝʘʪ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʠ ʉʉʉʈ ʠ 

ʧʨʝʤʠʠ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʄʠʭʘʠʣ ɹʦʨʠʩʦʚʠʯ ʦʙʣʘʜʘʣ ʥʝʟʘʫʨʷʜʥʦʡ ʥʘʪʫʨʦʡ, ʙʳʣ 

ʠʥʪʝʣʣʠʛʝʥʪʥʳʤ, ʜʦʙʨʳʤ ʠ ʦʪʟʳʚʯʠʚʳʤ ʯʝʣʦʚʝʢʦʤ, ʫʤʝʚʰʠʤ ʦʙʲʝʜʠʥʠʪʴ ʚʦʢʨʫʛ ʩʝʙʷ ʪʚʦʨʯʝʩʢʠʭ ʣʶʜʝʡ 

ʨʘʟʥʳʭ ʧʨʦʬʝʩʩʠʡ, ʨʘʟʥʦʛʦ ʦʧʳʪʘ, ʨʘʟʥʳʭ ʧʦʢʦʣʝʥʠʡ. ɼʦ ʧʦʩʣʝʜʥʝʛʦ ʯʘʩʘ ʩʚʦʝʡ ʞʠʟʥʠ ʦʥ ʙʳʣ ʫʩʪʨʝʤʣʝʥ ʚ 

ʙʫʜʫʱʝʝ, ʫʯʘʩʪʚʫʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʠʜʝʡ ʠ ʧʨʦʝʢʪʦʚ. ɺʥʝʟʘʧʥʘʷ ʩʤʝʨʪʴ ʥʘʩʪʠʛʣʘ ʝʛʦ ʚ ʤʝʪʨʦ ʫ 

ʃʝʥʠʥʛʨʘʜʩʢʦʛʦ ʚʦʢʟʘʣʘ, ʢʦʛʜʘ ʦʥ ʚʦʟʚʨʘʱʘʣʩʷ ʩ ʦʧʧʦʥʠʨʦʚʘʥʠʷ ʥʘ ʟʘʱʠʪʝ ʜʠʩʩʝʨʪʘʮʠʠ ʚ ʫʯʝʥʦʤ ʩʦʚʝʪʝ 

ʤʦʩʢʦʚʩʢʦʛʦ ʚʫʟʘ.  

ʄʠʰʘ ʀʛʥʘʪʴʝʚ, ʨʦʜʠʚʰʠʡʩʷ ʚ ʜʦʚʦʝʥʥʳʝ ʛʦʜʳ ʚ ʃʝʥʠʥʛʨʘʜʝ, ʙʣʦʢʘʜʥʦʡ ʦʩʝʥʴʶ ʠ ʟʠʤʦʡ 1941ï

1942 ʛʛ. ˈ ʜʝʚʷʪʠʣʝʪʥʠʡ ʰʢʦʣʴʥʠʢ, ʜʦʙʨʦʚʦʣʴʥʳʡ ʶʥʳʡ ʟʘʱʠʪʥʠʢ ʛʦʨʦʜʘ. ʆʥ ʧʦʜʥʦʩʠʣ ʩʥʘʨʷʜʳ, ʧʦʤʦʛʘʣ 

ʟʝʥʠʪʯʠʢʘʤ ʥʘ ʘʨʪʠʣʣʝʨʠʡʩʢʦʡ ʙʘʪʘʨʝʝ ʦʪʨʘʞʘʪʴ ʥʘʣʸʪʳ ʚʨʘʞʝʩʢʠʭ ʩʘʤʦʣʝʪʦʚ ʥʘ ʚʘʞʥʳʡ ʦʙʦʨʦʥʥʳʡ 

ʦʙʲʝʢʪ ï ʟʘʚʦʜ çʉʚʝʪʣʘʥʘè ï ʦʜʥʦ ʠʟ ʧʝʨʚʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʚʳʧʫʩʢʘʚʰʠʭ ʨʘʜʠʦʣʘʤʧʳ. 

ʋʰʝʜʰʠʡ ʥʘ ʬʨʦʥʪ ʦʪʝʮ ʄʠʰʠ ʧʦʛʠʙ ʚ 1942 ʛ.; ʤʘʪʴ, ʜʝʞʫʨʠʚʰʘʷ ʚ ʣʝʥʠʥʛʨʘʜʩʢʠʭ ʛʦʩʧʠʪʘʣʷʭ, ʫʤʝʨʣʘ ʦʪ 

ʜʠʩʪʨʦʬʠʠ ʚ ʪʦʤ ʞʝ ʛʦʜʫ. ʇʦʩʣʝ ʛʠʙʝʣʠ ʨʦʜʠʪʝʣʝʡ ʄʠʰʘ ʀʛʥʘʪʴʝʚ ʧʦʧʘʣ ʚ ɼʝʪʩʢʠʡ ʜʦʤ ʠ ʙʳʣ ʯʝʨʝʟ ʃʘʜʦʛʫ 

ʧʦ çɼʦʨʦʛʝ ʞʠʟʥʠè ʵʚʘʢʫʠʨʦʚʘʥ ʠʟ ʙʣʦʢʘʜʥʦʛʦ ʛʦʨʦʜʘ.  

 

 
̅ͦͭͦ мΦ ˽͙ͯ͋͡;ͤ͊Ύ ͔͟͡ͼ͙Ύ ͍ ˹͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͙͙͔͔͋͋ͦͭ͟͡ ͤ͊ Ό͙͔͚͚͋ͤͦ͡ ͍·͍͔ͫͭ͊͟ ͍ͭͪͯ͒ͦ ˸ΦˣΦ ˮ͎ͤ͊ͭΈ͔͍͊Σ ˿͊ͤͭ͟-˽͔͔͎ͭͪ͋ͯͪΣ 

нлмт ͎Φ 
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ʇʨʦʬʝʩʩʦʨ ʄ.ɹ. ʀʛʥʘʪʴʝʚ ʧʦʜʜʝʨʞʠʚʘʣ ʪʝʩʥʳʝ ʩʚʷʟʠ ʩ ʦʙʱʝʩʪʚʦʤ ʚʦʩʧʠʪʘʥʥʠʢʦʚ ʜʝʪʩʢʠʭ ʜʦʤʦʚ 

ʙʣʦʢʘʜʥʦʛʦ ʛʦʨʦʜʘ, ʧʨʠʣʦʞʠʣ ʤʥʦʛʦ ʫʩʠʣʠʡ ʢ ʩʦʭʨʘʥʝʥʠʶ ʠʩʪʦʨʠʯʝʩʢʦʡ ʧʘʤʷʪʠ ʠ ʚʦʩʩʦʟʜʘʥʠʶ ʄʫʟʝʷ 

ʦʙʦʨʦʥʳ ʠ ʙʣʦʢʘʜʳ ʃʝʥʠʥʛʨʘʜʘ (ʟʘʢʨʳʪʦʛʦ ʚ 1949 ʛ.). ɺ 1999 ʛ. ʨʫʢʦʚʦʜʠʤʘʷ ʠʤ ʠʥʠʮʠʘʪʠʚʥʘʷ ʛʨʫʧʧʘ 

ʧʨʝʜʣʦʞʠʣʘ ʠʜʝʶ ʩʦʟʜʘʥʠʷ ʧʘʥʦʨʘʤʳ ç900 ʙʣʦʢʘʜʥʳʭ ʜʥʝʡè ï ʬʘʢʪʠʯʝʩʢʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʫʟʝʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʨʪʫʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʄ.ɹ. ʀʛʥʘʪʴʝʚ ʚʳʩʪʫʧʠʣ ʦʜʥʠʤ ʠʟ ʠʥʠʮʠʘʪʦʨʦʚ 

ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʠʥʪʝʨʥʝʪïʨʝʩʫʨʩʘ çLENINGRADPOBEDA.RUè, ʧʦʩʚʷʱʝʥʥʦʛʦ ʣʝʥʠʥʛʨʘʜʩʢʦʡ 

ʙʣʦʢʘʜʝ. [1] 

ɺʦʟʚʨʘʪʠʚʰʠʩʴ ʚ ʧʦʩʣʝʚʦʝʥʥʳʝ ʛʦʜʳ ʚ ʃʝʥʠʥʛʨʘʜ, ʄʠʭʘʠʣ ɹʦʨʠʩʦʚʠʯ ʧʦʩʪʫʧʠʣ ʠ ʚ 1955 ʛ. ʦʢʦʥʯʠʣ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʃʝʥʠʥʛʨʘʜʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

çɸʚʪʦʤʘʪʠʢʘ ʠ ʪʝʣʝʤʝʭʘʥʠʢʘè. ʄʦʣʦʜʦʡ ʩʧʝʮʠʘʣʠʩʪ ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʨʝʜʥʝʛʦ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʛʜʝ ʟʘʥʠʤʘʣʩʷ ʨʦʙʦʪʘʤʠ-ʤʘʥʠʧʫʣʷʪʦʨʘʤʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ. 

ɺ 1957ï1963 ʛʛ. ʦʥ ʨʘʙʦʪʘʣ ʚ ʀʥʩʪʠʪʫʪʝ ʵʣʝʢʪʨʦʤʝʭʘʥʠʢʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʘʢʘʜʝʤʠʢʘ 

ɸʚʝʥʠʨʘ ɸʨʢʘʜʴʝʚʠʯʘ ɺʦʨʦʥʦʚʘ, ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʟʘʥʠʤʘʣʩʷ ʚʦʧʨʦʩʘʤʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. ɺ 1962 ʛ. ʚ ʋʯʸʥʦʤ ʩʦʚʝʪʝ ʃʝʥʠʥʛʨʘʜʩʢʦʛʦ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤʝʥʠ ɺ.ʀ. 

ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ) ʄʠʭʘʠʣ ɹʦʨʠʩʦʚʠʯ ʀʛʥʘʪʴʝʚ ʫʩʧʝʰʥʦ ʟʘʱʠʪʠʣ ʜʠʩʩʝʨʪʘʮʠʶ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ 

ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ. ʊʝʤʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʝʛʦ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ: çʅʝʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ 

ʩʠʥʪʝʟʘ ʠ ʧʨʠʤʝʥʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʘʥʘʣʠʟʘʪʦʨʦʚ ʚ ʢʘʯʝʩʪʚʝ ʫʧʨʘʚʣʷʶʱʠʭ ʫʩʪʨʦʡʩʪʚè ʟʘʜʘʣʠ ʚʝʢʪʦʨ 

ʜʘʣʴʥʝʡʰʠʭ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɺ 1963 ʛ. ʚ ʠʟʜʘʪʝʣʴʩʪʚʝ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈ ʄ.ɹ. ʀʛʥʘʪʴʝʚ ʦʧʫʙʣʠʢʦʚʘʣ ʩʚʦʶ ʧʝʨʚʫʶ 

ʤʦʥʦʛʨʘʬʠʶ çɻʦʣʦʥʦʤʥʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳè. ɺ ʵʪʦʡ ʤʦʥʦʛʨʘʬʠʠ ʘʚʪʦʨʦʤ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʦʩʥʦʚʳ 

ʪʝʦʨʠʠ ʩʠʩʪʝʤ ʩʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʠ ʦʧʠʩʘʥ ʬʝʥʦʤʝʥ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʤʘʢʩʠʤʫʤʘ ʚ 

ʤʥʦʛʦʤʝʨʥʳʭ ʥʝʣʠʥʝʡʥʳʭ ʩʠʩʪʝʤʘʭ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʠʤʤʘʥʝʥʪʥʳʤ ʩʚʦʡʩʪʚʦʤ ʪʘʢʠʭ ʩʠʩʪʝʤ ʠ ʧʦʟʚʦʣʷʝʪ 

ʦʙʲʷʩʥʠʪʴ ʧʨʦʮʝʩʩʳ ʨʘʟʚʠʪʠʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʧʨʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. ʄ.ɹ. 

ʀʛʥʘʪʴʝʚʳʤ ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʢʦʥʮʝʧʮʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʢʘʢ ʟʘʜʘʯʘ ʫʜʝʨʞʘʥʠʷ ʩʠʩʪʝʤʳ ʚ ʟʦʥʝ 

ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʤʘʢʩʠʤʫʤʘ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʨʷʜʘ ʣʝʪ ʧʨʦʠʩʭʦʜʠʣʦ ʦʩʤʳʩʣʝʥʠʝ ʵʪʦʛʦ 

ʬʝʥʦʤʝʥʘ, ʧʦʟʚʦʣʠʚʰʝʝ ʚʳʷʚʠʪʴ ʬʘʢʪʳ ʥʘʣʠʯʠʷ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʤʘʢʩʠʤʫʤʘ ʚ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʨʘʟʣʠʯʥʳʭ 

ʩʠʩʪʝʤ: ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʘ ʪʘʢʞʝ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ. ɿʘ 

ʦʪʢʨʳʪʠʝ ʚ ʦʙʣʘʩʪʠ ʢʠʙʝʨʥʝʪʠʢʠ ʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ çɿʘʢʦʥʦʤʝʨʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʘʜʘʧʪʘʮʠʦʥʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʚ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʩʣʦʞʥʳʭ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʠʩʪʝʤè ʄ.ɹ. ʀʛʥʘʪʴʝʚ ʧʦʣʫʯʠʣ ʜʠʧʣʦʤ ˉ 25-S 

ʩ ʧʨʠʦʨʠʪʝʪʦʤ ʦʪ 28.06.1963 ʛ. [2, ʩ.74-90] 

ʉ 1963 ʛ. ʠ ʜʦ ʢʦʥʮʘ ʩʚʦʠʭ ʜʥʝʡ ʧʨʦʬʝʩʩʦʨ ʄ.ɹ. ʀʛʥʘʪʴʝʚ ʨʘʙʦʪʘʣ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ (ʨʘʥʝʝ ï ʃʝʥʠʥʛʨʘʜʩʢʦʤ ʠʥʩʪʠʪʫʪʝ 

ʘʚʠʘʮʠʦʥʥʦʛʦ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ), ʛʜʝ ʦʩʥʦʚʘʣ ʚ 1972 ʛ. ʢʘʬʝʜʨʫ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʦʡ ʟʘʚʝʜʦʚʘʣ 

ʚʧʣʦʪʴ ʜʦ 2001 ʛ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʠʤ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʷʟʳʢʠ ʦʧʠʩʘʥʠʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ: ʃɸʈʆʊ ï ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ; ʃɸɻɽʊ ï ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ; ʃɸʉʂʀʊ ï 

ʜʣʷ ʦʧʠʩʘʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʪʠ ʷʟʳʢʠ ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ ʚʳʜʝʣʝʥʠʠ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʙʘʟʦʚʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʠʡʪʠ ʢ ʘʥʘʣʠʟʫ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʩ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʚ ʨʘʤʢʘʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʪʝʦʨʠʠ ʚʦʟʤʦʞʥʦʩʪʠ.  

ʇʘʨʘʣʣʝʣʴʥʦ ʄ.ɹ. ʀʛʥʘʪʴʝʚ ʧʨʦʚʦʜʠʣ ʙʦʣʴʰʫʶ ʨʘʙʦʪʫ ʢʘʢ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʘʜʘʧʪʠʚʥʳʭ ʨʦʙʦʪʦʚ 

ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʩʠʩʪʝʤ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ, ʪʘʢ ʠ ʧʦ ʠʭ ʧʨʠʤʝʥʝʥʠʶ 

ʚ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʢʝʘʥʘ ʠ ʢʦʩʤʦʩʘ, ʚ ʚʦʦʨʫʞʝʥʥʳʭ ʩʠʣʘʭ. ɺ 1968 ʛ. 

ʦʥ ʩʦʟʜʘʣ ʧʝʨʚʳʡ ʚ ʤʠʨʝ ʧʦʜʚʦʜʥʳʡ ʨʦʙʦʪ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʦʪ ʕɺʄ; ʚ 1970 ʛ. ï ʧʨʦʤʳʰʣʝʥʥʳʡ ʨʦʙʦʪ ʩ 

ʚʠʟʫʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʝʡ. [3, ʩ.120-130]  

ɺ 1971 ʛ. ʄʠʭʘʠʣ ɹʦʨʠʩʦʚʠʯ ʀʛʥʘʪʴʝʚ ʟʘʱʠʪʠʣ ʜʦʢʪʦʨʩʢʫʶ ʜʠʩʩʝʨʪʘʮʠʶ ʥʘ ʪʝʤʫ çʄʝʪʦʜ 

ʠʟʙʳʪʦʯʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʜʣʷ ʢʦʥʪʨʦʣʷ, ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʢʦʨʨʝʢʮʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚè. ɺ 1972 ʛ. ʧʦ ʟʘʜʘʥʠʶ ʘʢʘʜʝʤʠʢʘ ɸ.ɸ. ɼʦʨʦʜʥʠʮʳʥʘ ʦʥ ʨʘʟʨʘʙʦʪʘʣ ʰʘʛʘʶʱʫʶ ʰʝʩʪʠʥʦʛʫʶ 

ʤʘʰʠʥʫ ï ʧʨʦʪʦʪʠʧ ʜʣʷ ʚʦʟʤʦʞʥʦʛʦ ʣʫʥʦʭʦʜʘ ï ʠ ʙʳʣ ʥʘʟʥʘʯʝʥ ʟʘʤʝʩʪʠʪʝʣʝʤ ʛʣʘʚʥʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ ɻʂʅʊ 

ʉʉʉʈ ʧʦ ʨʦʙʦʪʦʪʝʭʥʠʢʝ. ɺ 1979 ʛ. ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʄ.ɹ. ʀʛʥʘʪʴʝʚʘ ʙʳʣ ʧʫʱʝʥ ʧʝʨʚʳʡ 

ʛʠʙʢʠʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʮʝʭ ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʠ ʥʘ ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʦʤ ʵʣʝʢʪʨʦʚʦʟʦʩʪʨʦʠʪʝʣʴʥʦʤ ʟʘʚʦʜʝ.  

ʇʨʦʬʝʩʩʦʨʦʤ ʄ.ɹ. ʀʛʥʘʪʴʝʚʳʤ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʠʟʙʳʪʦʯʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʜʣʷ ʢʦʥʪʨʦʣʷ, 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʢʦʨʨʝʢʮʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʤʝʪʦʜʳ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. ɺ 1974 ʛ. ʦʥ ʚʳʩʪʫʧʠʣ ʩ ʜʦʢʣʘʜʦʤ çʈʝʢʫʨʩʠʚʥʳʝ ʤʘʰʠʥʳ ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠè ʥʘ 

ʢʦʥʛʨʝʩʩʝ ʀʌʀʇ ʚ ʉʪʦʢʛʦʣʴʤʝ. ɺ ʵʪʦʤ ʜʦʢʣʘʜʝ ʚʧʝʨʚʳʝ ʘʥʦʥʩʠʨʦʚʘʣʦʩʴ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʨʘʟʚʠʪʠʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ, ʢʦʪʦʨʦʝ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ ʚʦ ʤʥʦʛʠʭ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʠ ʚʳʩʦʢʦʥʘʜʝʞʥʳʭ ʤʘʰʠʥʘʭ, ʩʠʩʪʝʤʘʭ ʠ ʩʝʪʷʭ. [3, ʩ. 124] 

ɺ 1979 ʛ. ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʠ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʄ.ɹ. ʀʛʥʘʪʴʝʚʘ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ 

ʚʥʝʜʨʝʥ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʦʙʨʘʟʝʮ ʧʝʨʚʦʡ ʚ ʤʠʨʝ ʨʝʢʫʨʩʠʚʥʦʡ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʤʘʰʠʥʳ ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʡ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʝ. ʈʝʟʫʣʴʪʘʪ ʵʪʦʡ 

ʨʘʙʦʪʳ ʙʳʣ ʦʪʤʝʯʝʥ ʚ ʇʦʩʪʘʥʦʚʣʝʥʠʠ ɻʂʅʊ ʠ ʂʦʤʠʩʩʠʠ ʇʨʝʟʠʜʠʫʤʘ ʉʄ ʉʉʉʈ ʦʪ 14.09.79 ʛ. ˉ 472-276 

ʢʘʢ ʚʘʞʥʦʝ ʤʠʨʦʚʦʝ ʜʦʩʪʠʞʝʥʠʝ. [5, ʩ. 127] 
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ɿʘ ʛʦʜʳ ʩʚʦʝʡ ʪʨʫʜʦʚʦʡ ʙʠʦʛʨʘʬʠʠ ʟʘʩʣʫʞʝʥʥʳʡ ʧʨʦʬʝʩʩʦʨ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ ʄ.ɹ. ʀʛʥʘʪʴʝʚ ʧʨʦʚʝʣ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʢʠʙʝʨʥʝʪʠʢʠ, ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ. ʆʥ 

ʩʦʟʜʘʣ ʥʦʚʦʝ ʥʘʫʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ï ʘʨʪʦʥʠʢʘ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʠʟʫʯʘʶʪʩʷ ʩʪʨʫʢʪʫʨʳ ʠʩʢʫʩʩʪʚʘ ʥʘ 

ʧʨʝʜʤʝʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʝʭʥʠʢʝ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ; ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʣʦʩʴ ʚ 

ʢʦʤʧʣʝʢʩ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʩʠʩʪʝʤʘʤ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ɺ 1994 ʛ. ʄ.ɹ. ʀʛʥʘʪʴʝʚ ʦʩʥʦʚʘʣ ʆʙʱʝʩʪʚʦ 

ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʘ ʚ 2002 ʛ. ʩʦʟʜʘʣ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʠʥʩʪʠʪʫʪ ʢʠʙʝʨʥʝʪʠʢʠ ʠ ʘʨʪʦʥʠʢʠ, ʜʠʨʝʢʪʦʨʦʤ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʣʩʷ ʚʩʝ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ. [7, ʩ.74-77] 

ʇʨʦʬʝʩʩʦʨ ʄ.ɹ. ʀʛʥʘʪʴʝʚ ʷʚʣʷʣʩʷ ʯʣʝʥʦʤ ʅʘʫʯʥʦʛʦ ʩʦʚʝʪʘ ʈɸʅ ʧʦ ʤʝʪʦʜʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ, ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʩʝʢʮʠʠ ʢʠʙʝʨʥʝʪʠʢʠ ɼʦʤʘ ʫʯʝʥʳʭ ʠʤʝʥʠ ʄ. ɻʦʨʴʢʦʛʦ ʈɸʅ. ʉʚʦʠʤʠ ʨʘʙʦʪʘʤʠ ʠ 

ʠʥʠʮʠʘʪʠʚʘʤʠ ʄʠʭʘʠʣ ɹʦʨʠʩʦʚʠʯʀʛʥʘʪʴʝʚ ʦʧʝʨʝʞʘʣ ʠ ʪʦʨʦʧʠʣ ʚʨʝʤʷ. ʆ ʥʝʦʨʜʠʥʘʨʥʦʩʪʠ, ʰʠʨʦʪʝ 

ʠʥʪʝʨʝʩʦʚ ʠ ʥʘʫʯʥʦʤ ʢʨʫʛʦʟʦʨʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʘʢʦʡ ʬʘʢʪ ʠʟ ʝʛʦ ʙʠʦʛʨʘʬʠʠ: ʚ 1982 ʛ. ʄ.ɹ. ʀʛʥʘʪʴʝʚ ʙʳʣ 

ʫʜʦʩʪʦʝʥ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʠ ʉʉʉʈ ʚ ʦʙʣʘʩʪʠ ʣʠʪʝʨʘʪʫʨʳ ʠ ʠʩʢʫʩʩʪʚʘ ʟʘ ʩʮʝʥʘʨʠʡ ʥʘʫʯʥʦ-

ʧʦʧʫʣʷʨʥʦʛʦ ʢʠʥʦʬʠʣʴʤʘ çʏʝʣʦʚʝʢ ʠ ʨʦʙʦʪè (ʩʪʫʜʠʷ çʃʝʥʥʘʫʯʬʠʣʴʤè, 1981 ʛ.).  

ɺ 1988 ʛ. ʚ ʃʝʥʠʟʜʘʪʝ ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʄ.ɹ. ʀʛʥʘʪʴʝʚʘ ʚʳʰʣʘ ʚ ʩʚʝʪ ʫʥʠʢʘʣʴʥʘʷ ʤʦʥʦʛʨʘʬʠʷ 

çʂʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳè. ʉʝʛʦʜʥʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʡ ʜʦʧʦʣʥʝʥʥʦʡ ʠ 

ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚʩʸ ʰʠʨʝ ʚʭʦʜʷʪ ʚ ʞʠʟʥʴ, ʨʝʘʣʠʟʫʶʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʧʦʩʚʷʱʝʥʥʳʝ 

ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʤʘʣʦ ʢʪʦ ʚʩʧʦʤʥʠʪ, ʯʪʦ ʝʱʸ ʚ 2004 ʛ. ʨʫʢʦʚʦʜʠʤʦʤʫ ʄ.ɹ. ʀʛʥʘʪʴʝʚʳʤ 

ʢʦʣʣʝʢʪʠʚʫ ʫʯʸʥʳʭ ʙʳʣʘ ʧʨʠʩʫʞʜʝʥʘ ʧʨʝʤʠʷ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘ ʨʘʙʦʪʫ 

çɺʠʨʪʫʘʣʴʥʳʝ ʤʠʨʳ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘè.[5, ʩ.143-148] 

ʄʠʭʘʠʣ ɹʦʨʠʩʦʚʠʯ ʀʛʥʘʪʴʝʚ ʩʪʦʷʣ ʫ ʠʩʪʦʢʦʚ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʨʦʩʩʠʡʩʢʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʦʨʛʘʥʠʟʦʚʘʚ ʚ 1980ï1981ʛʛ. ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʯʣʝʥʘ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʘ (ʚʧʦʩʣʝʜʩʪʚʠʠ ʘʢʘʜʝʤʠʢʘ) ɸʥʜʨʝʷ 

ʇʝʪʨʦʚʠʯʘ ɽʨʰʦʚʘ ʧʝʨʚʳʝ ʚ ʃʝʥʠʥʛʨʘʜʝ ʚʩʝʨʦʩʩʠʡʩʢʠʝ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʰʢʦʣʴʥʦʡ ʠʥʬʦʨʤʘʪʠʢʝ. ɺʩʷ 

ʠʩʪʦʨʠʷ ʵʪʠʭ ʢʦʥʬʝʨʝʥʮʠʡ ʩʚʷʟʘʥʘ ʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚ ʞʠʟʥʠ ʥʘʰʝʡ ʩʪʨʘʥʳ. [6, 

c.54-57; 7, c.34] 

ɽʞʝʛʦʜʥʳʝ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʰʢʦʣʴʥʦʡ ʠʥʬʦʨʤʘʪʠʢʝ ʠ ʧʨʦʙʣʝʤʘʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʧʨʦʚʦʜʠʚʰʠʝʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʯʝʪʳʨʸʭ ʜʝʩʷʪʠʣʝʪʠʡ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ (ʃʝʥʠʥʛʨʘʜʝ) ʧʦʜ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ ʄ.ɹ. ʀʛʥʘʪʴʝʚʘ, ʩʥʠʩʢʘʣʠ ʰʠʨʦʢʫʶ ʠʟʚʝʩʪʥʦʩʪʴ ʜʘʣʝʢʦ ʟʘ ʝʛʦ ʧʨʝʜʝʣʘʤʠ. 

ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʦʚ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʧʨʝʪʝʨʧʝʚʘʣʘ ʠʟʤʝʥʝʥʠʷ ʪʝʤʘʪʠʢʘ ʜʦʢʣʘʜʦʚ ʫʯʘʩʪʥʠʢʦʚ 

ʢʦʥʬʝʨʝʥʮʠʡ, ʦʪʢʣʠʢʘʷʩʴ ʥʘ ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʠʥʥʦʚʘʮʠʠ. ʂʘʞʜʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʠʤʝʣʘ ʪʝʤʘʪʠʯʝʩʢʦʝ 

ʧʦʩʚʷʱʝʥʠʝ ʟʥʘʤʝʥʘʪʝʣʴʥʳʤ ʜʘʪʘʤ ʢʘʢ ʚ ʠʩʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʪʘʢ ʠ ʚ ʠʩʪʦʨʠʠ ʤʠʨʦʚʦʡ ʥʘʫʢʠ. ɹʣʘʛʦʜʘʨʷ 

ʵʪʠʤ ʢʦʥʬʝʨʝʥʮʠʷʤ ʩʚʦʝʦʙʨʘʟʥʫʶ ʰʢʦʣʫ ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ ʧʨʦʰʣʠ ʪʳʩʷʯʠ ʰʢʦʣʴʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ, ʤʥʦʛʠʝ 

ʠʟ ʢʦʪʦʨʳʭ ʚʳʙʨʘʣʠ ʩʚʦʡ ʧʫʪʴ ʚ ʠʥʬʦʨʤʘʪʠʢʫ.[2, ʩ.9-18; 3, c. 49-54] 

ɺ 1996 ʛ. ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʄ.ɹ. ʀʛʥʘʪʴʝʚʘ ʙʳʣʦ ʦʙʨʘʟʦʚʘʥʦ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʝ ʦʪʜʝʣʝʥʠʝ 

ʈʦʩʩʠʡʩʢʦʛʦ ʇʘʛʫʦʰʩʢʦʛʦ ʢʦʤʠʪʝʪʘ, ʙʝʩʩʤʝʥʥʳʤ ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʢʦʪʦʨʦʛʦ ʠ ʯʣʝʥʦʤ ʈʦʩʩʠʡʩʢʦʛʦ 

ʇʘʛʫʦʰʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʧʨʠ ʇʨʝʟʠʜʠʫʤʝ ʈɸʅ ʄ.ɹ. ʦʥ ʦʩʪʘʚʘʣʩʷ ʜʦ ʢʦʥʮʘ ʩʚʦʠʭ ʜʥʝʡ. ʀʩʢʨʝʥʥʝ ʨʘʟʜʝʣʷʷ 

ʠʜʝʘʣʳ ʄʘʥʠʬʝʩʪʘ ʈʘʩʩʝʣʘ ï ʕʡʥʰʪʝʡʥʘ, ʧʨʦʬʝʩʩʦʨ ʄ.ɹ. ʀʛʥʘʪʴʝʚ ʚʥʸʩ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʦʨʛʘʥʠʟʘʮʠʶ ʠ 

ʧʨʦʚʝʜʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʇʘʛʫʦʰʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʚ ʧʦʧʫʣʷʨʠʟʘʮʠʶ 

ʇʘʛʫʦʰʩʢʦʛʦ ʜʚʠʞʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ. 

ɸʢʪʫʘʣʴʥʦʡ ʧʨʠʢʣʘʜʥʦʡ ʟʘʜʘʯʝʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʄ.ɹ. ʀʛʥʘʪʴʝʚ ʩʯʠʪʘʣ ʘʢʪʠʚʠʟʘʮʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʚ 

ʮʝʣʷʭ ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ. ʊʘʢʘʷ ʪʝʤʘʪʠʢʘ ʟʘʥʠʤʘʣʘ ʙʦʣʴʰʦʝ ʤʝʩʪʦ ʚ ʜʦʢʣʘʜʘʭ ʫʯʘʩʪʥʠʢʦʚ 

ʢʦʥʬʝʨʝʥʮʠʡ çʐʢʦʣʴʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʧʨʦʙʣʝʤʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷè. ɺ ʛʦʜ 65-ʣʝʪʠʷ ʇʦʙʝʜʳ ʚ 

ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʝ ʄ.ɹ. ʀʛʥʘʪʴʝʚ ʚʳʩʪʫʧʠʣ ʦʜʥʠʤʠ ʠʟ ʠʥʠʮʠʘʪʦʨʦʚ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʇʝʨʚʦʛʦ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʢʦʥʢʫʨʩʘ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʪʚʦʨʯʝʩʢʠʭ ʨʘʙʦʪ ʫʯʘʱʠʭʩʷ çʉʦʭʨʘʥʠʤ ʠʩʪʦʨʠʯʝʩʢʫʶ 

ʧʘʤʷʪʴ ʦ ʚʝʪʝʨʘʥʘʭ ʠ ʟʘʱʠʪʥʠʢʘʭ ʥʘʰʝʛʦ ʆʪʝʯʝʩʪʚʘè. ʂʦʥʢʫʨʩ, ʧʨʦʚʝʜʸʥʥʳʡ ɺʩʝʨʦʩʩʠʡʩʢʠʤ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʤ ʩʦʙʨʘʥʠʝʤ, ʚʳʟʚʘʣ ʙʦʣʴʰʦʡ ʦʙʱʝʩʪʚʝʥʥʳʡ ʨʝʟʦʥʘʥʩ, ʧʦʟʚʦʣʠʣ ʩʦʙʨʘʪʴ ʙʘʥʢ ʫʥʠʢʘʣʴʥʳʭ 

ʪʚʦʨʯʝʩʢʠʭ ʨʘʙʦʪ ʶʥʳʭ ʫʯʘʩʪʥʠʢʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʥʝʩʦʤʥʝʥʥʫʶ ʮʝʥʥʦʩʪʴ ʢʘʢ ʠʩʪʦʨʠʯʝʩʢʦʝ ʥʘʩʣʝʜʠʝ. 

ɿʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩʚʦʝʡ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʬʝʩʩʦʨ ʄ.ɹ. ʀʛʥʘʪʴʝʚ ʦʧʫʙʣʠʢʦʚʘʣ 

ʩʚʳʰʝ 500 ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ, ʤʦʥʦʛʨʘʬʠʡ ʠ ʠʟʦʙʨʝʪʝʥʠʡ. ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʦʥ ʫʜʝʣʷʣ ʧʨʦʧʘʛʘʥʜʝ ʠ 

ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ. ɺʝʩʴʤʘ ʧʦʢʘʟʘʪʝʣʴʥʦ, ʯʪʦ ʚ ʩʧʠʩʢʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʠʤ ʪʨʫʜʦʚ ʪʨʝʪʴ 

ʩʦʩʪʘʚʣʷʶʪ ʫʯʝʙʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʦʩʦʙʠʷ. ʉʚʦʸ 85-ʣʝʪʠʝ ʄ.ɹ. ʀʛʥʘʪʴʝʚ ʦʪʤʝʪʠʣ ʶʙʠʣʝʡʥʦʡ ʚʳʩʪʘʚʢʦʡ 

ʪʨʫʜʦʚ ʠ ʣʝʢʮʠʝʡ ʚ ʅʘʮʠʦʥʘʣʴʥʦʡ ʙʠʙʣʠʦʪʝʢʝ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʛʜʝ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʝʛʦ ʥʘʫʯʥʳʝ 

ʜʦʩʪʠʞʝʥʠʷ ʠ ʦʩʥʦʚʥʳʝ ʧʫʙʣʠʢʘʮʠʠ. 

ɺ ʦʜʥʦʡ ʠʟ ʧʦʩʣʝʜʥʠʭ ʩʚʦʠʭ ʚʳʰʝʜʰʠʭ ʚ ʩʚʝʪ ʤʦʥʦʛʨʘʬʠʡ: ʇʈʆʉʊʆ ʂʀɹɽʈʅɽʊʀʂɸ/ ʄʠʭʘʠʣ 

ʀʛʥʘʪʴʝʚ. ï ʉʇʙ.: ʉʪʨʘʪʘ, 2016. ï 248 ʩ., ʠʣ. ï (ʩʝʨʠʷ çʇʨʦʩʪʦè, ISBN 978-5-906150-78-3) ʘʚʪʦʨ ʠʟʣʦʞʠʣ 

ʩʚʦʝʛʦ ʨʦʜʘ ʥʘʫʯʥʦʝ ʟʘʚʝʱʘʥʠʝ ʙʫʜʫʱʠʤ ʧʳʪʣʠʚʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ. ʅʘ ʩʪʨʘʥʠʮʘʭ ʢʥʠʛʠ ʧʦʧʫʣʷʨʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʢʠʙʝʨʥʝʪʠʢʠ ʢʘʢ ʤʝʪʘʥʘʫʢʠ: ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʭʘʦʩ, ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ, 

ʧʘʨʘʣʣʝʣʴʥʳʝ ʠ ʚʠʨʪʫʘʣʴʥʳʝ ʤʠʨʳ, ʘʜʘʧʪʠʚʥʦʩʪʴ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʢʠʙʝʨʥʝʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ; 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ɺʩʝʤʠʨʥʘʷ ʧʘʫʪʠʥʘ ʢʘʢ ʦʩʥʦʚʘ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ, ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, 

http://www.pugwash.ru/history/documents/333.html
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ʫʤʥʳʝ ʘʚʪʦʤʦʙʠʣʠ ʠ ʜʦʨʦʛʠ, ʘ ʪʘʢʞʝ ʦʙʩʫʞʜʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʧʨʦʙʣʝʤʳ ʜʚʠʞʝʥʠʷ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʨʦʜʘ ʢʘʢ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʣʠʥʛʚʦ-

ʢʦʤʙʠʥʘʪʦʨʥʦʛʦ ʧʦʜʭʦʜʘ. ʆʩʦʙʦ ʚʳʜʝʣʷʣ ʚ ʩʚʦʠʭ ʧʫʙʣʠʢʘʮʠʷʭ ʄ.ɹ. ʀʛʥʘʪʴʝʚ ʧʨʦʙʣʝʤʫ ʠʟʫʯʝʥʠʷ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʷʭ ʫʤʝʥʴʰʝʥʠʷ ʚʨʘʯʝʙʥʳʭ ʦʰʠʙʦʢ. ʂʥʠʛʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʯʠʪʘʪʝʣʝʡ ï ʠʥʞʝʥʝʨʦʚ, ʤʝʜʠʢʦʚ, ʘʨʭʠʪʝʢʪʦʨʦʚ, ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʫʯʠʪʝʣʝʡ, ʚʦʝʥʥʳʭ, 

ʵʢʦʥʦʤʠʩʪʦʚ ʠ ʚʩʝʭ, ʢʪʦ ʠʥʪʝʨʝʩʫʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ. 
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ɸʣʝʢʩʘʥʜʨ ɻʝʦʨʛʠʝʚʠʯ ɻʝʡʥ 

ʋʨʘʣʴʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ 
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ɸʥʥʦʪʘʮʠʷ ï ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʪʨʝʥʜʳ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ ʥʘ ʦʩʥʦʚʝ ʝʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʦʩʥʦʚʥʳʭ ʰʢʦʣʴʥʳʭ ʫʯʝʙʥʠʢʘʭ ʠʥʬʦʨʤʘʪʠʢʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʟʘ ʚʥʝʰʥʝʡ 

ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʮʝʣʝʚʳʭ ʫʩʪʘʥʦʚʦʢ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʨʘʟʥʳʝ ʚʨʝʤʝʥʥʳʝ ʧʝʨʠʦʜʳ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʫʨʩʘ ʠ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʘʚʪʦʨʩʢʠʭ ʨʝʰʝʥʠʡ ʩʪʦʠʪ ʨʷʜ ʩʪʝʨʞʥʝʚʳʭ ʫʩʪʘʥʦʚʦʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ʰʢʦʣʴʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ, ʦʩʥʦʚʳ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʢʫʣʴʪʫʨʘ, ʧʨʝʧʦʜʘʚʘʥʠʝ ʠʥʬʦʨʤʘʪʠʢʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

I. ɺɺɽɼɽʅʀɽ 

ʋʯʝʙʥʠʢʠ ï ʵʪʦ ʪʘ ʤʘʪʝʨʠʘʣʴʥʘʷ, ʢʘʢ ʩʢʘʟʘʣʠ ʙʳ ʘʨʭʝʦʣʦʛʠ, ʦʩʥʦʚʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʜʦʢʘʟʘʪʝʣʴʥʦ 

ʠʟʫʯʘʪʴ ʨʘʟʚʠʪʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʢʦʥʢʨʝʪʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ ʠʥʬʦʨʤʘʪʠʢʠ ʢʘʢ ʜʠʥʘʤʠʯʥʦ 

ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʩʬʝʨʳ ʥʘʫʯʥʦʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʘʢʦʡ ʘʥʘʣʠʟ ʠʤʝʝʪ ʦʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʰʢʦʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ʙʘʟʦʚʳʝ ʫʩʪʘʥʦʚʢʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʢʫʨʩʘ 

ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʜʦʩʪʘʪʦʯʥʦ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ (ʦʪ 1985 ʛ. ʜʦ ʥʘʰʠʭ ʜʥʝʡ) ʧʦʜʚʝʨʛʘʣʠʩʴ 

ʜʦʚʦʣʴʥʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʪʨʘʥʩʬʦʨʤʘʮʠʷʤ. ʎʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʳ ï ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʪʦʛʦ, ʢʘʢ ʵʪʠ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʪʨʘʞʘʣʠʩʴ ʚ ʫʯʝʙʥʠʢʘʭ, ʯʪʦ ʦʙʨʘʟʦʚʳʚʘʣʦ ʫʩʪʦʡʯʠʚʦʝ ʷʜʨʦ ʢʫʨʩʘ ʠ ʢʘʢʦʚʳ ʥʳʥʝʰʥʠʝ 

ʪʝʥʜʝʥʮʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʩʪʦʨʠʠ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʉʉʉʈ ʠ ʈʦʩʩʠʠ. 

I I. ʂʃʖʏɽɺʓɽ ʆʉʅʆɺʓ ɸʅɸʃʀɿɸ ʊʈɸʅʉʌʆʈʄɸʎʀʁ  

ʅʝʦʙʭʦʜʠʤʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʨʝʘʣʠʟʘʮʠʠ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ 

ʠʤʝʣʠ ʤʝʩʪʦ ʚʝʩʴʤʘ ʨʘʟʥʦʨʝʯʠʚʳʝ ʮʝʣʝʚʳʝ ʫʩʪʘʥʦʚʢʠ. ʀʭ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʚ ʨʷʜʝ ʨʘʙʦʪ (ʩʤ. [1 ï 3]), ʥʘ 

ʢʦʪʦʨʳʝ ʤʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʙʫʜʝʤ ʦʧʠʨʘʪʴʩʷ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʝʩʪʝʩʪʚʝʥʥʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʘʥʘʣʠʟʚ ʨʘʤʢʘʭ ʚʦʟʥʠʢʰʝʡ ʧʝʨʠʦʜʠʟʘʮʠʠ. ɼʝʪʘʣʴʥʦ ʪʘʢʘʷ ʧʝʨʠʦʜʠʟʘʮʠʷ ʦʧʠʩʘʥʘ ʚ [4]; ʤʳ ʜʣʷ 

ʫʜʦʙʩʪʚʘ ʯʠʪʘʪʝʣʷ ʢʨʘʪʢʦ ʝʸ ʚʦʩʧʨʦʠʟʚʝʜʸʤ. 

ʅʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ (1985 ï 1991 ʛʛ.) ʀʜʝʦʣʦʛʠʷ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ï ʚʩʝʦʙʱʘʷ 

ʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʝʨʠʦʜ (1992 ï 2004 ʛʛ.) ʉʦʢʨʘʱʝʥʠʝ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʝʛʦ ʩʪʘʥʦʚʦʛʦ ʭʨʝʙʪʘ ï ʪʷʞʝʣʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ï ʜʝʣʘʝʪ ʧʨʦʬʝʩʩʠʶ ʧʨʦʛʨʘʤʤʠʩʪʘ 

ʥʝʥʫʞʥʦʡ ʚ ʪʝʭ ʦʙʲʸʤʘʭ, ʢʘʢʠʝ ʙʳʣʠ ʧʨʝʞʜʝ. ɿʘʪʦ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʦʣʴʟʦʚʘʪʝʣʷʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʙʝʟ ʢʦʪʦʨʳʭ ʥʘʨʦʞʜʘʶʱʠʡʩʷ ʯʘʩʪʥʳʡ ʙʠʟʥʝʩ ʢʘʢ ʙʝʟ ʨʫʢ. ʂʫʨʩ ʰʢʦʣʴʥʦʡ 

ʠʥʬʦʨʤʘʪʠʢʠ ʩʪʘʥʦʚʠʪʩʷ ʢʫʨʩʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ (ʚ ʦʩʥʦʚʥʦʤ ʦʬʠʩʥʳʭ) ʪʝʭʥʦʣʦʛʠʡ. 

ʇʨʝʜʢʨʠʟʠʩʥʳʡ ʧʝʨʠʦʜ (2005 ï 2011 ʛʛ.). ʊʝʨʤʠʥ çʧʨʝʜʢʨʠʟʠʩʥʳʡ ʧʝʨʠʦʜè ʙʳʣ ʚʚʝʜʝʥ ʥʘʤʠ ʚ [5] ʩ 

ʦʙʩʪʦʷʪʝʣʴʥʦʡ ʘʨʛʫʤʝʥʪʘʮʠʝʡ, ʢʦʪʦʨʫʶ ʤʳ ʟʜʝʩʴ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʥʝ ʙʫʜʝʤ. ʆʪʤʝʪʠʤ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ 

ʚʳʚʦʜʦʚ ʪʦʡ ʩʪʘʪʴʠ: çʉʦʟʜʘʝʪʩʷ ʦʱʫʱʝʥʠʝ, ʯʪʦ ʦʢʦʥʯʘʪʝʣʴʥʦ ʙʫʜʝʪ ʫʪʨʘʯʝʥʦ ʝʜʠʥʩʪʚʦ ʚ ʧʦʜʭʦʜʘʭ ʢ 

ʧʨʝʧʦʜʘʚʘʥʠʶ ʠʥʬʦʨʤʘʪʠʢʠè ([5], ʩ. 15). ʊʦʡ ʞʝ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʘʚʪʦʨʳ [2], ʩ. 2: çɺ ʢʘʢʠʭ-ʪʦ 

ʨʝʛʠʦʥʘʭ ʭʦʨʦʰʦ ʠʜʝʪ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠ ʢʫʨʩ ʠʥʬʦʨʤʘʪʠʢʠ ʩʪʘʥʦʚʠʪʩʷ ʧʦ ʧʨʝʠʤʫʱʝʩʪʚʫ ʢʫʨʩʦʤ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; ʛʜʝ-ʪʦ, ʥʘʧʨʦʪʠʚ, ʧʨʠʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ 

ʢʦʤʧʴʶʪʝʨʥʦʤ ʫʨʦʚʥʝ ʠ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʞʜʫ ʧʨʦʯʠʤè. 

ʅʦʚʳʡ ʧʝʨʠʦʜ (2012 ï2022 ʛʛ.). ʀʊ-ʠʥʜʫʩʪʨʠʷ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʝʢʪʦʨʦʚ 

ʛʨʘʞʜʘʥʩʢʦʡ ʠ ʚʦʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʈʫʢʦʚʦʜʩʪʚʦ ʚʝʜʫʱʠʭ ʀʊ-ʢʦʤʧʘʥʠʡ ʥʘʩʪʦʷʪʝʣʴʥʦ ʬʦʨʤʫʣʠʨʫʶʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʦʟʚʨʘʪʘ ʢ ʧʨʠʦʨʠʪʝʪʫ ʦʙʫʯʝʥʠʷ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʚ ʰʢʦʣʴʥʦʡ 

ʠʥʬʦʨʤʘʪʠʢʝ [6]. ʆʪʤʝʪʠʤ, ʯʪʦ ʦʧʘʩʥʦʩʪʴ ʟʘʤʳʢʘʥʠʷ ʚ ʠʟʫʯʝʥʠʠ ʠʥʬʦʨʤʘʪʠʢʠ ʪʦʣʴʢʦ ʩʬʝʨʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʩʦʟʥʘʸʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʈʦʩʩʠʠ. ɺʦʪ ʚʳʜʝʨʞʢʘ ʠʟ ʦʪʯʸʪʘ ʂʦʨʦʣʝʚʩʢʦʡ 

ʘʢʘʜʝʤʠʠ ʠʥʞʝʥʝʨʥʳʭ ʥʘʫʢ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ [7]: 

çThe current delivery of Computing education in many UK schools is highly unsatisfactory. é Many 

pupils are not inspired by what they are taught and gain nothing beyond basic digital literacy skills such as how to 

use a word-processor or a database. é In particular there needs to be recognition that Computer Science is a 

rigorous academic discipline of great importance to the future careers of many pupilsè. 

ɺ ʪʦʪ ʞʝ ʧʝʨʠʦʜ ʧʨʠʭʦʜʠʪ ʦʩʦʟʥʘʥʠʝ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʮʝʣʝʡ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ ʜʦʣʞʥʦ ʩʪʘʪʴ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʫʯʘʱʠʭʩʷ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ, ʧʦʥʠʤʘʥʠʝ ʠʤʠ ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʨʦʣʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʬʦʨʤʘʣʠʟʘʮʠʠ. ɺ ʜʦʢʣʘʜʝ ʂ.ʂ. ʂʦʣʠʥʘ ʥʘ 1-ʤ (ʠ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʧʦʩʣʝʜʥʝʤ) ʉʲʝʟʜʝ ʫʯʠʪʝʣʝʡ ʠʥʬʦʨʤʘʪʠʢʠ [8] ʛʣʘʚʥʳʡ ʪʝʟʠʩ ʩʦʩʪʦʷʣ ʚ ʪʦʤ, ʯʪʦ ʠʥʬʦʨʤʘʪʠʢʘ 
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ʧʨʠʟʚʘʥʘ ʫʯʠʪʴ ʞʠʟʥʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʱʝʩʪʚʝ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʧʦʟʠʪʠʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʠʟʙʝʛʘʪʴ 

ʥʝʛʘʪʠʚʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

ʄʳ ʜʘʪʠʨʫʝʤ ʦʢʦʥʯʘʥʠʝ ʵʪʦʛʦ ʧʝʨʠʦʜʘ 2022 ʛʦʜʦʤ (ʯʪʦ ʥʝ ʙʳʣʦ ʩʜʝʣʘʥʦ ʚ [4]), ʧʦʩʢʦʣʴʢʫ ʧʘʥʜʝʤʠʷ 

ʢʦʨʦʥʘʚʠʨʫʩʘ ʧʨʠʚʝʣʘ ʢ ʚʟʨʳʚʥʦʤʫ ʨʦʩʪʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ï ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʠ ʩʦʮʠʘʣʴʥʳʭ. ɺʨʷʜ ʣʠ ʚ ʵʪʦʤ ʧʨʦʠʟʦʡʜʸʪ ʚʦʟʚʨʘʪ ʢ 

çʜʦʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʵʧʦʭʝè. ʋʢʘʟʘʥʥʳʡ ʬʝʥʦʤʝʥ ʥʘʚʝʨʥʷʢʘ ʥʘʡʜʸʪ ʩʚʦʸ ʦʪʨʘʞʝʥʠʷ ʠ ʚ ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ 

ʠʥʬʦʨʤʘʪʠʢʠ. ʅʝ ʩʨʘʟʫ, ʥʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ. ʂʦʥʝʯʥʦ, ʜʘʪʘ 2022 ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ, ʪʝʤ 

ʠʥʪʝʨʝʩʥʝʝ ʙʫʜʝʪ ʫʟʥʘʪʴ, ʧʦʜʪʚʝʨʜʠʪʩʷ ʣʠ ʧʨʦʛʥʦʟ. 

ɺʪʦʨʦʡ ʢʣʶʯʝʚʦʡ ʦʩʥʦʚʦʡ ʘʥʘʣʠʟʘ ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʢʫʨʩʘ ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ 

ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʣʠʥʠʡ. ʆʥʠ ʙʳʣʠ ʢʦʥʩʪʠʪʫʠʨʦʚʘʥʳ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʩʪʘʥʜʘʨʪʝ (ʌɻʆʉ) 2004 ʛʦʜʘ [9], ʥʦ ʬʘʢʪʠʯʝʩʢʠ ʧʦʷʚʠʣʠʩʴ ʧʦʩʣʝ ʩʦʚʝʱʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʢʦʤʠʪʝʪʦʤ ʉʉʉʈʧʦ ʥʘʨʦʜʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʚ 1989 ʛ.(ʪ.ʝ. ʝʱʝ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ), ʩ 

ʘʚʪʦʨʘʤʠ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʚ ʪʦ ʚʨʝʤʷ ʫʯʝʙʥʠʢʦʚ. ʕʪʠ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʣʠʥʠʠ ʪʘʢʦʚʳ: 

ï ʠʥʬʦʨʤʘʮʠʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ; 

ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ; 

ï ʘʣʛʦʨʠʪʤʠʟʘʮʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ; 

ï ʦʩʥʦʚʳ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. 

ʇʦʟʞʝ, ʚ ʌɻʆʉ 2010 ʛʦʜʘ (ʚ ʨʝʜʘʢʮʠʠ 2014 ʛ.) ʧʦʷʚʠʣʘʩʴ ʝʱʸ ʦʜʥʘ ʜʠʜʘʢʪʠʯʝʩʢʘʷ ʣʠʥʠʷ ï 

ʩʦʮʠʘʣʴʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ. 

III . ʆʉʅʆɺʅʓɽ ʊʈɸɽʂʊʆʈʀʀ ʀ ʋɿʃʆɺʓɽ ʊʆʏʂʀ ʊʈɸʅʉʌʆʈʄɸʎʀʀ ʋʏɽɹʅʀʂʆɺ ʐʂʆʃʔʅʆʁ ʀʅʌʆʈʄɸʊʀʂʀ 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʚʝʜʝʥʠʶ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʰʢʦʣʫ ʧʨʝʜʰʝʩʪʚʦʚʘʣʘ ʢʦʣʦʩʩʘʣʴʥʘʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʨʘʙʦʪʘ (ʩʤ. [10]), ʝʛʦ ʧʦʷʚʣʝʥʠʝ ʚ ʰʢʦʣʴʥʦʤ ʨʘʩʧʠʩʘʥʠʠ ʙʳʣʦ ʚʥʝʟʘʧʥʳʤ: 28 ʤʘʨʪʘ 1985 

ʛʦʜʘ ʚʳʰʣʦ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ˉ 281 ʎʂ ʂʇʉʉ ʠ ʉʦʚʝʪʘ ʤʠʥʠʩʪʨʦʚ ʉʉʉʈ ʦ ʚʚʝʜʝʥʠʠ ʩ ʩʝʥʪʷʙʨʷ ʪʦʛʦ ʞʝ ʛʦʜʘ 

ʢʫʨʩʘ çʆʩʥʦʚʳ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠè ʚ ʩʪʘʨʰʠʭ ʢʣʘʩʩʘʭ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ. 

ʅʠ ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʫʯʠʪʝʣʴʩʢʦʛʦ ʢʦʨʧʫʩʘ, ʥʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʰʢʦʣ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʦʡ ʥʝ 

ʙʳʣʦ. ɺ ʠʶʥʝ ʠ ʠʶʣʝ 1985 ʛʦʜʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʤʘʩʩʦʚʳʝ ʦʜʥʦʤʝʩʷʯʥʳʝ ʢʫʨʩʳ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʫʯʠʪʝʣʝʡ 

ʠʥʬʦʨʤʘʪʠʢʠ, ʨʝʢʨʫʪʠʨʦʚʘʥʥʳʭ ʠʟ ʪʝʭ ʰʢʦʣʴʥʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʢʦʛʦ ʩʤʦʛʣʘ ʚʳʜʝʣʠʪʴ ʰʢʦʣʘ. ʀ ʵʪʦ ʙʳʣʠ 

ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʫʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʠʣʠ ʭʦʪʷ ʙʳ ʬʠʟʠʢʠ. ɺʩʪʨʝʯʘʣʠʩʴ ʠ ʫʯʠʪʝʣʷ ʬʠʟʢʫʣʴʪʫʨʳ.  

ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʙʳʣ ʚʚʝʜʝʥ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʙʝʟʢʦʤʧʴʶʪʝʨʥʳʡ ʚʘʨʠʘʥʪè ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ. 

ʋʯʝʙʥʠʢʦʤ ʧʦ ʵʪʦʤʫ ʚʘʨʠʘʥʪʫ ʩʪʘʣʦ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ [11, 12]. ɺ ʧʦʩʦʙʠʠ [11], ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʤ ʜʣʷ ʧʝʨʚʦʛʦ 

ʛʦʜʘ ʠʟʫʯʝʥʠʷ ʢʫʨʩʘ ʠ ʠʟʛʦʪʦʚʣʷʚʰʝʤʩʷ ʚʦʩʝʤʴʶ ʘʚʪʦʨʘʤʠ ʪʦʞʝ ʚ çʧʦʞʘʨʥʦʤ ʧʦʨʷʜʢʝè, ʠʟʣʘʛʘʣʠʩʴ ʦʩʥʦʚʳ 

ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʈʫʩʩʢʦʛʦ ɸʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʗʟʳʢʘ (ʈɸʗ). ɺ ʧʦʩʦʙʠʠ [12] ʨʘʩʢʨʳʚʘʣʦʩʴ 

ʫʩʪʨʦʡʩʪʚʦ ʕɺʄ (ʥʘ ʧʨʠʤʝʨʝ ɼɺʂ-2ʄ, ʢʦʪʦʨʦʡ, ʢʦʥʝʯʥʦ, ʚ ʰʢʦʣʘʭ ʥʝ ʙʳʣʦ), ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʷʟʳʢʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʈɸʇʀʈɸ ʠ ɹɽʁʉʀʂ, ʘ ʪʘʢʞʝ ʜʘʥʦ ʢʨʘʪʢʦʝ ʠʟʣʦʞʝʥʠʝ ʨʦʣʠ ʕɺʄ ʚ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ 

(ʨʘʟʫʤʝʝʪʩʷ, ʚ ʨʘʤʢʘʭ ʩʫʱʝʩʪʚʦʚʘʚʰʝʛʦ ʚ ʪʦ ʚʨʝʤʷ ʚʟʛʣʷʜʘ ʥʘ ʵʪʫ ʞʠʟʥʴ) ʠ ʚʠʜʝʚʰʠʝʩʷ ʪʦʛʜʘ ʧʝʨʩʧʝʢʪʠʚʳ 

ʨʘʟʚʠʪʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ. ʂʘʢ ʚʠʜʥʦ, ʟʜʝʩʴ ʬʘʢʪʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʝ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʣʠʥʠʠ: 1) 

ʘʣʛʦʨʠʪʤʠʟʘʮʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ; 2) ʦʩʥʦʚʳ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʟʘ ʜʚʘ ʛʦʜʘ 

ʩʦʚʝʪʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʥʘʣʘʜʠʪ ʚʳʧʫʩʢ ʧʝʨʩʦʥʘʣʴʥʳʭ ʰʢʦʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʧʦʵʪʦʤʫ ʚ ʪʦ ʞʝ ʚʨʝʤʷ 

ʙʳʣ ʦʙʲʷʚʣʝʥ ʢʦʥʢʫʨʩ ʥʘ ʩʦʟʜʘʥʠʝ ʫʯʝʙʥʠʢʘ ʜʣʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʚʘʨʠʘʥʪʘ ʠʟʫʯʝʥʠʷ ʢʫʨʩʘ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʣʘ ʧʦʷʚʠʪʴʩʷ ʢʘʢ ʨʘʟ ʢ ʤʦʤʝʥʪʫ ʧʦʜʚʝʜʝʥʠʷ 

ʠʪʦʛʦʚ ʢʦʥʢʫʨʩʘ. ʅʠʢʘʢʦʡ ʦʬʠʮʠʘʣʴʥʦ ʫʪʚʝʨʞʜʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʢʫʨʩʘ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ, ʠ ʘʚʪʦʨʳ, 

ʩʦʙʨʘʚʰʠʝʩʷ ʧʨʝʜʩʪʘʚʠʪʴ ʩʚʦʠ ʫʯʝʙʥʠʢʠ ʥʘ ʢʦʥʢʫʨʩ, ʦʨʠʝʥʪʠʨʦʚʘʣʠʩʴ ʥʘ ʫʢʘʟʘʥʥʦʝ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʠ 

ʩʦʙʩʪʚʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʢʫʨʩʘ. ʂʘʢ ʦʜʥʦʤʫ ʠʟ ʵʢʩʧʝʨʪʦʚ ʵʪʦʛʦ ʢʦʥʢʫʨʩʘ, ʤʥʝ ʜʦʚʝʣʦʩʴ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ 

ʥʝʢʦʪʦʨʳʤʠ ʠʟ ʵʪʠʭ ʫʯʝʙʥʠʢʦʚ. ʂ ʩʦʞʘʣʝʥʠʶ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʙʳʣʦʥʝʩʦʩʪʦʷʪʝʣʴʥʳʤʠ ʢʘʢ ʩ 

ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ, ʪʘʢ ʠ ʤʝʪʦʜʠʯʝʩʢʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ.  

ʇʦʙʝʜʠʪʝʣʝʤ ʢʦʥʢʫʨʩʘ ʩʪʘʣ ʫʯʝʙʥʠʢ [13]. ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʚʦʣʴʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʧʦʛʨʝʰʥʦʩʪʝʡ [14], ʵʪʦ ʙʳʣ ʠʜʝʡʥʦ ʚʳʩʪʨʦʝʥʥʳʡ ʠ ʯʸʪʢʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʢʫʨʩ, ʚ ʢʦʪʦʨʦʤ ʦʙʦʟʥʘʯʝʥʳ 

ʚʩʝ 4 ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʣʠʥʠʠ ʢʫʨʩʘ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʥʸʤ ʫʞʝ ʧʦʷʚʠʣʩʷ ʨʘʟʜʝʣ, ʧʦʩʚʷʱʸʥʥʳʡ ʦʩʥʦʚʘʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʠ (ʙʝʟ ʢʦʪʦʨʦʛʦ ʩʝʛʦʜʥʷ ʥʝʤʳʩʣʠʤ ʥʠ ʦʜʠʥ ʫʯʝʙʥʠʢ ʠʥʬʦʨʤʘʪʠʢʠ), ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ 

ʧʦʥʷʪʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʘ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʨʘʟʜʝʣ ʩ ʦʙʩʫʞʜʝʥʠʝʤ ʚʦʧʨʦʩʦʚ ʚʝʨʠʬʠʢʘʮʠʠ 

ʘʣʛʦʨʠʪʤʦʚ (ʜʘʞʝ ʩʝʛʦʜʥʷ ʵʪʦ ʧʨʝʨʦʛʘʪʠʚʘ ʫʛʣʫʙʣʸʥʥʦʛʦ, ʘ ʥʝ ʙʘʟʦʚʦʛʦ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ). ʋʯʝʙʥʠʢ ʙʳʣ 

ʨʝʢʦʤʝʥʜʦʚʘʥ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʢʦʤʠʪʝʪʦʤ ʉʉʉʈ ʧʦ ʥʘʨʦʜʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʢʘʢ ʚ 

ʢʦʤʧʴʶʪʝʨʥʦʤ, ʪʘʢ ʠ ʚ ʙʝʟʢʦʤʧʴʶʪʝʨʥʦʤ ʚʘʨʠʘʥʪʘʭ. 

ɺ ʉʚʝʨʜʣʦʚʩʢʝ, ʙʣʘʛʦʜʘʨʷ ʫʩʠʣʠʷʤ ʘʢʘʜʝʤʠʢʘ ʅ.ʅ. ʂʨʘʩʦʚʩʢʦʛʦ, ʜʠʨʝʢʪʦʨʘ ʀʥʩʪʠʪʫʪʘ ʤʘʪʝʤʘʪʠʢʠ ʠ 

ʤʝʭʘʥʠʢʠ ʋʨʆɸʅ ʉʉʉʈ, ʫʙʝʜʠʚʰʝʛʦ ʦʙʣʘʩʪʥʳʝ ʧʘʨʪʠʡʥʳʝ ʦʨʛʘʥʳ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʢʫʨʩʘ 

ʠʥʬʦʨʤʘʪʠʢʠ, ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʩʨʝʜʩʪʚʘ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʜʣʷ ʰʢʦʣ ʢʦʤʧʴʶʪʝʨʦʚ ʈʦʙʦʪʨʦʥ ï1715 

ʧʨʦʠʟʚʦʜʩʪʚʘ ɻɼʈ ʠ ʷʧʦʥʩʢʠʭ ʢʦʤʧʴʶʪʝʨʦʚ ʗʤʘʭʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʥʫʪʨʠ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣ 

ʦʙʲʷʚʣʝʥ ʩʚʦʡ ʢʦʥʢʫʨʩ ʫʯʝʙʥʠʢʦʚ ʜʣʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ. ʇʦʙʝʜʠʪʝʣʝʤ ʩʪʘʣ ʫʯʝʙʥʠʢ [15]. 

ʏʪʦʙʳ ʝʛʦ ʤʦʞʥʦ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʰʢʦʣʘʭ, ʙʳʣ ʧʦʣʫʯʝʥ ʛʨʠʬ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʦʩʚʝʱʝʥʠʷ ʈʉʌʉʈ. 



SoRuCom 2020 80 
 

 

ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʵʪʦ ʧʝʨʚʳʡ ʠʤʝʥʥʦ ʨʦʩʩʠʡʩʢʠʡ ʫʯʝʙʥʠʢ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ. ʆʥ ʧʦʣʫʯʠʣ ʜʦʚʦʣʴʥʦ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ɿʘʫʨʘʣʴʝ ï ʢʨʦʤʝ ʉʚʝʨʜʣʦʚʩʢʦʡ, ʦʥ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʆʤʩʢʦʡ, 

ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ, ʘ ʪʘʢʞʝ ʚ ʇʨʠʤʦʨʩʢʦʤ ʠ ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʷʭ. 

ɺ 1990 ʛʦʜʫ ʧʦʷʚʠʣʩʷ ʫʯʝʙʥʠʢ [16], ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʝʢʫʶ ʨʝʠʥʢʘʨʥʘʮʠʶ 

ʫʯʝʙʥʠʢʦʚ [11, 12] ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʠʭ ʛʣʘʚʥʘʷ ʜʠʜʘʢʪʠʯʝʩʢʘʷ ʣʠʥʠʷ ï ʵʪʦ ʘʣʛʦʨʠʪʤʠʟʘʮʠʷ ʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ ʨʫʩʩʢʦʤ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʤ ʷʟʳʢʝ.  

ʋʯʝʙʥʠʢ [13] ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ ʩʦʰʝʣ ʩʦ ʩʮʝʥʳ, ʘ ʫʯʝʙʥʠʢʠ [15] ʠ [16] ʙʳʣʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ ʚʚʠʜʫ ʩʣʘʙʦʡ ʦʩʥʘʱʝʥʥʦʩʪʠ ʰʢʦʣ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʦʡ, ʜʦʩʪʘʪʦʯʥʦʡ 

ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɼʘʞʝ ʚ ʌɻʆʉ 2004 ʛ. [9]ʟʚʫʯʠʪ: çɺ 

ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʜʦʣʞʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʦʙʨʘʟʫʶʱʠʡʩʷ ʨʝʟʝʨʚ ʚʨʝʤʝʥʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʠʟʫʯʝʥʠʷ ʨʘʟʜʝʣʘ ʘʣʛʦʨʠʪʤʠʟʘʮʠʷè.ʉ ʤʝʪʦʜʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʪʠ ʜʚʘ ʫʯʝʙʥʠʢʘ 

ʦʙʲʝʜʠʥʷʣʘ ʠʜʝʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʯʝʙʥʳʭ ʠʩʧʦʣʥʠʪʝʣʝʡ. ɺʳʩʦʢʘʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʠ ʤʝʪʦʜʠʯʝʩʢʘʷ ʨʦʣʴ 

ʵʪʦʡ ʠʜʝʠ ʦʙʦʩʥʦʚʘʥʘ ʚʦ ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ, ʨʝʟʶʤʝ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʦ ʚ [4]. ʅʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʦʪʣʠʯʠʝ 

ʫʯʝʙʥʠʢʘ [15] ʦʪ ʫʯʝʙʥʠʢʘ [16] ʩʦʩʪʦʷʣʦ ʚ ʪʦʤ, ʯʪʦ ʝʛʦ ʛʣʘʚʥʘʷ ʜʠʜʘʢʪʠʯʝʩʢʘʷ ʣʠʥʠʷ ï ʠʥʬʦʨʤʘʮʠʷ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʫʯʝʙʥʠʢʫ [15] ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʦʜʠʬʠʢʘʮʠʷʭ [17, 18] 

ʧʝʨʝʞʠʪʴ ʧʨʝʜʢʨʠʟʠʩʥʳʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʠʜʝʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʯʝʙʥʳʭ ʠʩʧʦʣʥʠʪʝʣʝʡ ʙʳʣʘ ʬʘʢʪʠʯʝʩʢʠ ʧʦʜ 

ʟʘʧʨʝʪʦʤ [4]. ʉ 2012 ʛʦʜʘ, ʢʘʢ ʙʳʣʦ ʫʞʝ ʩʢʘʟʘʥʦ, ʚʦʟʚʨʘʱʘʝʪʩʷ ʠʥʪʝʨʝʩ ʢ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʚʦʟʚʨʘʱʘʝʪʩʷ ʢ ʞʠʟʥʠ ʚ ʦʙʥʦʚʣʝʥʥʦʤ ʚʘʨʠʘʥʪʝ ʠ ʫʯʝʙʥʠʢ [16]. 

ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʝʨʠʦʜ ʧʦʷʚʠʣʦʩʴ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʫʯʝʙʥʠʢʦʚ ʠ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ, ʚ ʢʦʪʦʨʳʭ 

ʜʝʪʘʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʦʥʢʨʝʪʥʳʝ ʦʬʠʩʥʳʝ ʧʘʢʝʪʳ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ. ɼʣʷ ʤʥʦʛʠʭ ʘʚʪʦʨʦʚ ʵʪʦ ʙʳʣ 

ʥʘʩʪʦʷʱʠʡ ʂʣʦʥʜʘʡʢ, ʧʦʩʢʦʣʴʢʫ ʢʘʞʜʘʷ ʦʙʥʦʚʣʝʥʥʘʷ ʚʝʨʩʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʙʥʫʣʷʣʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʞʝ ʠʤʝʚʰʠʝʩʷ ʧʦʩʦʙʠʷ ʠ ʧʦʙʫʞʜʘʣʘ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ. ɸʚʪʦʨʳ ʫʯʝʙʥʠʢʦʚ [17, 

18]ʠʟʥʘʯʘʣʴʥʦ ʟʘʥʷʣʠ ʧʦʟʠʮʠʶ, ʯʪʦ ʫʯʠʪʴ ʥʘʜʦ ʥʝ çʢʥʦʧʢʦʥʘʞʠʤʘʪʝʣʴʩʪʚʫè, ʘ ʦʙʱʝʤʫ ʧʦʥʠʤʘʥʠʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʬʠʩʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ɸ ʦʩʚʦʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʚʝʨʩʠʡ ʦʬʠʩʥʳʭ ʧʨʦʛʨʘʤʤ 

ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʯʝʨʝʟ ʫʤʝʥʠʝ ʥʘʭʦʜʠʪʴ ʥʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʩʧʨʘʚʦʯʥʳʭ ʩʠʩʪʝʤʘʭ ʵʪʠʭ 

ʧʨʦʛʨʘʤʤ. ʀ ʝʩʣʠ ʝʱʸ ʚ 2000 ʛʦʜʫ ʵʪʠ ʫʯʝʙʥʠʢʠ ʧʦʣʫʯʘʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʨʝʮʝʥʟʠʠ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʚ ʥʸʤ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʩʣʝʜʥʷʷ ʚʝʨʩʠʷ WORDôaʠʣʠ EXCELô̫ , ʪʦ ʢ 2004 ʠʜʝʷ ʠʤʝʥʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʦʬʠʩʥʳʭ ʧʘʢʝʪʦʚ ʙʳʣʘ ʚʦʩʧʨʠʥʷʪʘ ʙʦʣʴʰʠʥʩʪʚʦʤ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʢ ʪʦʤʫ 

ʚʨʝʤʝʥʠ ʘʚʪʦʨʩʢʠʭ ʢʦʣʣʝʢʪʠʚʦʚ, ʩʦʟʜʘʚʘʚʰʠʭ ʤʘʩʩʦʚʦ ʧʨʠʤʝʥʷʝʤʳʝ ʫʯʝʙʥʠʢʠ ʠʥʬʦʨʤʘʪʠʢʠ (ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ çʇʝʨʤʩʢʘʷ ʚʝʨʩʠʷè, çʇʠʪʝʨʩʢʘʷ ʚʝʨʩʠʷè ʠ ʜʨʫʛʠʝ). ʅʘʜʦ ʪʘʢʞʝ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʢ ʵʪʦʤʫ 

ʚʨʝʤʝʥʠ ʧʦʷʚʠʣʩʷ ʢʫʨʩ ʠʥʬʦʨʤʘʪʠʢʠ ʩʥʘʯʘʣʘ ʚ 8 ï 9 ʢʣʘʩʩʘʭ, ʘ ʟʘʪʝʤ ʠ ʚ 7 ï 9 ʢʣʘʩʩʘʭ, ʢʫʜʘ ʚ ʦʩʥʦʚʥʦʤ 

ʧʝʨʝʤʝʩʪʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʦʬʠʩʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʝ ʠʩʯʝʟʘʷ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʠʟ ʧʨʦʛʨʘʤʤ 10 ï 11 ʢʣʘʩʩʦʚ. ɺ ʵʪʦ 

ʞʝ ʚʨʝʤʷ ʚ ʙʦʣʝʝ ʤʣʘʜʰʠʭ ʢʣʘʩʩʘʭ (ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ) ʧʦʷʚʣʷʶʪʩʷ ʧʨʦʧʝʜʝʚʪʠʯʝʩʢʠʝ ʢʫʨʩʳ 

ʠʥʬʦʨʤʘʪʠʢʠ, ʘ ʪʘʢʞʝ ʬʘʢʫʣʴʪʘʪʠʚʥʳʝ ʢʫʨʩʳ ʫʛʣʫʙʣʸʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʄʳ ʥʝ ʙʫʜʝʤ ʥʘ ʵʪʦʤ ʧʦʜʨʦʙʥʦ ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʚ ʩʠʣʫ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʦʙʲʸʤʘ ʩʪʘʪʴʠ. 

ɺ 2004 ʛʦʜʫ ʩ ʧʨʠʥʷʪʠʝʤ ʌɻʆʉ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʤʝʥʷʝʪʩʷ ʢʦʥʮʝʧʮʠʷ ʨʘʟʨʘʙʦʪʢʠ ʢʫʨʩʦʚ 

ʠʥʬʦʨʤʘʪʠʢʠ. ɼʝʢʣʘʨʠʨʫʶʪʩʷ ʪʦʣʴʢʦ ʦʩʥʦʚʥʳʝ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʣʠʥʠʠ ʠ ʦʙʷʟʘʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ ʚ 

ʬʦʨʤʝ ʟʥʘʥʠʷ-ʫʤʝʥʠʷ-ʥʘʚʳʢʠ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ɿʋʅʳ). ʆʪʩʫʪʩʪʚʠʝ ʝʜʠʥʳʭ ʧʨʦʛʨʘʤʤ, ʘ ʪʘʢʞʝ ʦʨʠʝʥʪʠʨʦʚ 

ʛʣʫʙʠʥʳ ʠʟʫʯʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʚʦʧʨʦʩʦʚ ʠ ʧʦʩʣʫʞʠʣʦ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʣʘʥʜʰʘʬʪʘ ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʘ, ʦ ʢʦʪʦʨʦʤ ʛʦʚʦʨʠʣʦʩʴ ʚ ʨʘʟʜʝʣʝ II . ʀ ʝʩʣʠ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʚ 1989 ʛʦʜʫ 

ʥʘ ʩʦʚʝʱʘʥʠʠ ʘʚʪʦʨʩʢʠʭ ʢʦʣʣʝʢʪʠʚʦʚ ʜʝʡʩʪʚʦʚʘʚʰʠʭ ʪʦʛʜʘ ʫʯʝʙʥʠʢʦʚ ʙʳʣʘ ʚʳʨʘʙʦʪʘʥʘ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʘʷ 

ʧʦʟʠʮʠʷ ʧʦ ʚʩʝʤ ʦʩʥʦʚʥʳʤ ʚʦʧʨʦʩʘʤ ʩʦʜʝʨʞʘʥʠʷ, ʪʦ ʚ 2004ʵʪʦʛʦ ʩʜʝʣʘʥʦ ʥʝ ʙʳʣʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʜʝʡʩʪʚʦʚʘʚʰʠʝ ʩ 2004 ʧʦ 2010 ʛʛ. ʫʯʝʙʥʠʢʠ ʚʝʩʴʤʘ ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʩʦʜʝʨʞʘʥʠʶ, ʩʪʨʫʢʪʫʨʝ, ʦʙʲʸʤʫ 

ʤʘʪʝʨʠʘʣʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʙʲʸʤ ʙʳʣ ʠʟʙʳʪʦʯʝʥ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʣʠʯʝʩʪʚʫ ʨʝʘʣʴʥʦʛʦ ʫʯʝʙʥʦʛʦ 

ʚʨʝʤʝʥʠ. ʕʪʦ ʧʦʟʚʦʣʷʣʦ ʫʯʠʪʝʣʶ ʚʳʙʠʨʘʪʴ ʪʦʣʴʢʦ ʪʦʪ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʝʤʫ ʙʳʣ ʫʜʦʙʝʥ ʜʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ, 

ʘ ʜʣʷ ʘʚʪʦʨʦʚ ʨʘʩʰʠʨʷʣʦ ʢʦʥʪʠʥʛʝʥʪ ʚʦʟʤʦʞʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʫʚʝʣʠʯʠʚʘʣʦ ʦʙʲʝʤ ʫʯʝʙʥʠʢʘ (ʫ ʥʝʢʦʪʦʨʳʭ 

ʜʦ 500 ʩ.). ʉ ʚʚʝʜʝʥʠʝʤ ʚ 2009 ʛ. ʚ ʰʪʘʪʥʳʡ ʨʝʞʠʤ ɽʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢʟʘʤʝʥʘ (ɽɻʕ) ʩʠʪʫʘʮʠʷ 

ʥʘʯʘʣʘ ʤʝʥʷʪʴʩʷ, ʧʦʩʢʦʣʴʢʫ ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʪʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ ʚ ɽɻʕ. ʕʪʦ ʩʪʘʣʦ 

ʬʘʢʪʦʨʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʩʦʜʝʨʞʘʪʝʣʴʥʦʛʦ ʷʜʨʘ ʚʩʝʭ ʫʯʝʙʥʠʢʦʚ ʠʥʬʦʨʤʘʪʠʢʠ. ʂ ʩʦʞʘʣʝʥʠʶ, 

ʦʩʥʦʚʦʡ ʤʘʪʝʨʠʘʣʘ, ʦʪʙʠʨʘʝʤʦʛʦ ʚ ɽɻʕ, ʙʳʣʠ ʥʝ ʠʜʝʡʥʳʝ ʧʨʠʥʮʠʧʳ, ʟʘʣʦʞʝʥʥʳʝ ɸ.ʇ. ɽʨʰʦʚʳʤ, ʘ 

ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪ ʫʯʘʱʠʭʩʷ. ʇʦʵʪʦʤʫ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʩʪʘʣʠ ʟʘʥʠʤʘʪʴ 

ʦʩʥʦʚʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʠ, ʢʦʜʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ, ʘʣʛʦʨʠʪʤʠʟʘʮʠʷ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʠʩʧʦʣʥʠʪʝʣʝʡ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ ʥʝʢʦʪʦʨʳʭ ʷʟʳʢʘʭ (ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʷʟʳʢʝ ʂʫʄʠʨ ʠʟ [16]). ɺ 

ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʠʟ ʫʯʝʙʥʠʢʦʚ 10 ï 11 ʢʣʘʩʩʦʚ ʙʳʣʦ ʧʦʯʪʠ ʚʳʪʝʩʥʝʥʦ ʠʟʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ (ʯʪʦ, ʤʦʞʝʪ ʙʳʪʴ, ʥʝ ʪʘʢ ʧʨʠʥʮʠʧʠʘʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʠʤ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʚʳʜʝʣʝʥʦ ʚ 7 ï 9 

ʢʣʘʩʩʘʭ), ʘ ʣʠʥʠʷ çʀʥʬʦʨʤʘʮʠʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳè ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʝʩʴʤʘ ʧʦʚʝʨʭʥʦʩʪʥʦ. 

ʉʦʚʩʝʤ ʠʩʯʝʟ ʨʘʟʜʝʣ çʆʩʥʦʚʳ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠè (ʚ ʫʯʝʙʥʠʢʝ [18] ʦʥ ʦʩʪʘʣʩʷ ʚ ʨʘʤʢʘʭ ʫʛʣʫʙʣʸʥʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʢʠ). 

ɺʚʝʜʝʥʥʳʡ ʚ 2012 ʛʦʜʫ ʥʦʚʳʡ ʌɻʆʉ ʥʝʩʢʦʣʴʢʦ ʫʨʘʚʥʦʚʝʩʠʣ ʩʠʪʫʘʮʠʶ, ʪʘʢ ʢʘʢ ʩʦʜʝʨʞʘʣ ʫʞʝ ʠ 

ʧʨʠʤʝʨʥʫʶ ʧʨʦʛʨʘʤʤʫ ʩ ʷʚʥʳʤ ʫʢʘʟʘʥʠʝʤ ʪʝʤ, ʧʦʜʣʝʞʘʱʠʤ ʦʙʷʟʘʪʝʣʴʥʦʤʫ ʠʟʫʯʝʥʠʶ. ɺ ʠʭ ʯʠʩʣʦ ʚʭʦʜʠʣʠ 

ʪʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʦʩʥʦʚʘʤʠ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʚ ʪʦʤ 
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ʯʠʩʣʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ), ʠ ʦʩʥʦʚʳ ʨʘʙʦʪʳ ʚ ʛʣʦʙʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʩʝʪʷʭ. ɹʳʣʦ ʫʩʠʣʝʥʦ ʚʥʠʤʘʥʠʝ ʠ ʢ ʚʦʧʨʦʩʘʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʀʟ ʫʯʝʙʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʥʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʌɻʆʉ, ʩʝʛʦʜʥʷ ʥʘʠʙʦʣʝʝ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʷʚʣʷʶʪʩʷ [17 ï 22]. ʅʘ ʩʦʜʝʨʞʘʪʝʣʴʥʦʤ 

ʫʨʦʚʥʝ ʚʩʝ ʵʪʠ ʫʯʝʙʥʠʢʠ ʙʣʠʟʢʠ, ʥʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦʨʷʜʢʦʤ ʠʟʫʯʝʥʠʷ ʪʝʤ ʠ ʘʚʪʦʨʩʢʠʤ ʚʠʜʝʥʠʝʤ ʤʝʪʦʜʠʢʠ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʢʫʨʩʘ, ʯʪʦ ʦʪʨʘʞʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʘʭ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʵʪʠ 

ʢʦʤʧʣʝʢʪʳ ʫʯʝʙʥʠʢʦʚ. 

ɺ ʪʝʯʝʥʠʝ ʨʷʜʘ ʣʝʪ ʦʙʩʫʞʜʘʝʪʩʷ ʧʨʦʝʢʪ ʌɻʆʉ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ. ɽʛʦ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʚʚʝʩʪʠ ʚ 

2018 ʛʦʜʫ, ʦʜʥʘʢʦ ʵʪʦ ʥʝ ʧʨʦʠʟʦʰʣʦ ʠ ʜʦ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ. ʇʦʵʪʦʤʫ ʜʝʡʩʪʚʫʶʪ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʫʯʝʙʥʠʢʠ, 

ʧʦʜʚʝʨʛʘʶʱʠʝʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʜʦʨʘʙʦʪʢʘʤ. ɺ ʵʪʦʤ ʌɻʆʉ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʢʦʥʢʨʝʪʥʳʝ ʫʢʘʟʘʥʠʷ, ʢʘʢʠʝ 

ʪʝʤʳ ʚ ʢʘʢʦʤ ʛʦʜʫ ʦʙʫʯʝʥʠʷ ʜʦʣʞʥʳ ʠʟʫʯʘʪʴʩʷ. ʕʪʦ, ʨʘʟʫʤʝʝʪʩʷ, ʧʨʠʚʝʜʸʪ ʢ ʝʱʸ ʙʦʣʴʰʝʡ ʢʦʥʩʦʣʠʜʘʮʠʠ 

ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʫʯʝʙʥʠʢʘʭ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʣʠʰʘʷ ʘʚʪʦʨʦʚ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʩʪʨʘʠʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ 

ʣʦʛʠʢʫ ʠʟʣʦʞʝʥʠʷ. ɺʦʟʤʦʞʥʦ, ʯʪʦ ʘʚʪʦʨʳ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʯʝʙʥʠʢʦʚ ʥʝ ʩʤʦʛʫʪ ʧʝʨʝʩʪʨʦʠʪʴʩʷ ʚ ʵʪʫ 

ʧʨʦʜʠʢʪʦʚʘʥʥʫʶ ʩʚʝʨʭʫ ʣʦʛʠʢʫ, ʧʦʩʢʦʣʴʢʫ ʤʝʩʪʘʤʠ ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʥʝʝʩʪʝʩʪʚʝʥʥʦʡ ʠ ʷʚʥʦ 

ʦʪʨʘʞʘʝʪ ʚʢʫʩʦʚʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʪʝʭ, ʢʪʦ ʜʘʥʥʳʡ ʧʨʦʝʢʪ ʧʨʝʜʣʘʛʘʝʪ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʠʟʦʡʜʝʪ ʩʤʝʥʘ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʯʝʙʥʠʢʦʚ. ʅʦ ʝʩʪʴ ʠ ʜʨʫʛʘʷ ʧʨʠʯʠʥʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʜʦʚʦʣʴʥʦ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʤʧʣʝʢʪʝ ʫʯʝʙʥʠʢʦʚ, ʠ ʟʘʪʨʦʥʝʪ ʦʥʘ, ʚʝʩʴʤʘ ʚʝʨʦʷʪʥʦ, ʥʝ ʪʦʣʴʢʦ ʫʯʝʥʠʢʠ ʠʥʬʦʨʤʘʪʠʢʠ. 

ʇʘʥʜʝʤʠʷ ʢʦʨʦʥʘʚʠʨʫʩʘ2020 ʛʦʜʘ ʧʦʢʘʟʘʣʘ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʧʨʠʛʦʜʥʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʯʝʙʥʠʢʦʚ ʢ 

ʫʩʣʦʚʠʷʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʅʝʦʙʭʦʜʠʤʘ ʙʦʣʝʝ ʪʝʩʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʫʯʝʙʥʠʢʦʚ. ʀ ʨʝʯʴ ʠʜʸʪ ʚʦʚʩʝ ʥʝ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʩʤʝʥʫ ʢʥʠʞʢʝ ʙʫʤʘʞʥʦʡ ʧʨʠʜʸʪ 

ʵʣʝʢʪʨʦʥʥʘʷ. ʂʘʨʜʠʥʘʣʴʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʫʯʝʙʥʠʢʠ ʚ ʠʭ ʥʳʥʝʰʥʝʡ ʣʠʥʝʡʥʦʡ ʬʦʨʤʝ 

ʠʟʣʦʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʠʩʯʝʟʥʫʪ ʚʦʦʙʱʝ. 

IV. ɺʓɺʆɼʓ ʀ ɿɸʂʃʖʏɽʅʀɽ 

ʐʢʦʣʴʥʳʡ ʢʫʨʩ ʠʥʬʦʨʤʘʪʠʢʠ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʱʝʡ ʪʝʦʨʠʠ ʨʘʟʨʘʙʦʪʢʠ ʩʦʜʝʨʞʘʥʠʷ ʰʢʦʣʴʥʳʭ 

ʢʫʨʩʦʚ, ʠʥʪʝʨʝʩʝʥ ʪʝʤ, ʯʪʦ ʦʥ ʝʜʠʥʩʪʚʝʥʥʳʡ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʠʟʥʘʯʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʮʝʧʮʠʷ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ, ʢʘʢʠʝ ʬʘʢʪʦʨʳ ʠ ʢʘʢ ʚʣʠʷʶʪ ʥʘ ʦʪʨʘʞʝʥʠʝ ʢʦʥʮʝʧʮʠʠ ʚ ʨʝʘʣʴʥʦ ʩʦʟʜʘʚʘʝʤʳʭ 

ʫʯʝʙʥʠʢʘʭ. ʂ ʪʘʢʦʚʳʤ, ʢʘʢ ʤʳ ʚʠʜʠʤ, ʦʪʥʦʩʷʪʩʷ ʩʦʙʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʢʦʤʧʴʶʪʝʨʥʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʛʣʦʙʘʣʴʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ), ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ (ʨʦʩʪ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ) ʠ ʜʘʞʝ ʠʟʤʝʥʝʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ (ʚ ʯʘʩʪʥʦʩʪʠ, 

ʧʦʷʚʣʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʠʥʪʝʨʥʝʪ-ʩʝʪʝʡ). ʕʪʦ ʠʥʦʛʜʘ ʩʦʟʜʘʸʪ ʚʧʝʯʘʪʣʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʦʪ 

ʠʩʭʦʜʥʦʡ ʢʦʥʮʝʧʮʠʠ, ʦʜʥʘʢʦ ʚ ʨʝʘʣʴʥʦʩʪʠ ʦʢʘʟʳʚʘʝʪʩʷ ʝʸ ʨʘʟʚʠʪʠʝʤ ʠ ʙʦʣʝʝ ʛʣʫʙʦʢʠʤ ʧʦʥʠʤʘʥʠʝʤ. 

ʀʉʊʆʏʅʀʂ ʌʀʅɸʅʉʀʈʆɺɸʅʀʗ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

(ʉʦʛʣʘʰʝʥʠʝ ʤʝʞʜʫ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʋʨʘʣʴʩʢʠʤ ʬʝʜʝʨʘʣʴʥʳʤ 

ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʦʪ 27.08.2013, ˉ 02.A03.21.0006). 
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ʈʆɾɼɽʅʀɽ ʐʂʆʃʔʅʆɻʆ ʂʋʈʉɸ ʀʅʌʆʈʄɸʊʀʂʀ: ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓʁ ɸʉʇɽʂʊ 

ʅʠʥʘ ɸʨʦʥʦʚʥʘ ɻʝʡʥ 

ʋʨʘʣʴʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ.ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ 

n.a.geyn@urfu.ru 

ɸʥʥʦʪʘʮʠʷ ï ʂʫʨʩ ʠʥʬʦʨʤʘʪʠʢʠ, ʚʚʝʜʝʥʥʳʡ ʚ ʰʢʦʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ ʚ 1985 ʛʦʜʫ, ʧʨʠ ʝʛʦ 

ʨʘʟʨʘʙʦʪʢʝ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʢʘʜʝʤʠʢʘ ɸ.ʇ. ɽʨʰʦʚʘ ʠʤʝʣ ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʦʩʥʦʚʫ, ʪʘʢ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ. ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʧʫʪʴ ʦʪ ʰʢʦʣʳ ʶʥʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʢ ʧʝʨʚʦʤʫ 

ʢʣʘʩʩʫ, ʦʙʫʯʘʚʰʝʤʫʩʷ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ, ʚʢʣʶʯʝʥʥʦʡ ʚ ʫʯʝʙʥʳʡ ʧʣʘʥ ʦʜʥʦʡ ʠʟ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ɸʢʘʜʝʤʛʦʨʦʜʢʘ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʵʪʦʛʦ ʦʧʳʪʘ ʥʘ 

ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʫʛʣʫʙʣʝʥʥʳʭ ʢʫʨʩʦʚ ʠʥʬʦʨʤʘʪʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ʧʨʦʬʠʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʠʥʬʦʨʤʘʪʠʢʝ, ʠʩʪʦʨʠʷ ʧʨʦʛʨʘʤʤʠʩʪʩʢʠʭ ʢʣʘʩʩʦʚ, 

ʠʩʪʦʨʠʷ ʰʢʦʣʴʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ. 

I. ɺɺɽɼɽʅʀɽ 

ɺʚʝʜʝʥʥʳʡ ʚ 1985 ʛʦʜʫ ʚ ʰʢʦʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ ʢʫʨʩ çʆʩʥʦʚʳ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠè ʧʨʠ ʝʛʦ ʨʘʟʨʘʙʦʪʢʝ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʢʘʜʝʤʠʢʘ ɸ.ʇ. ɽʨʰʦʚʘ ʠʤʝʣ ʥʝ ʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʠ, 

ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʘʢʘʜʝʤʠʯʝʩʢʫʶ ʦʩʥʦʚʫ, ʥʦ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ. ʇʫʪʴ ʦʪ ʰʢʦʣʳ ʶʥʳʭ 

ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʯʝʨʝʟ ʫʯʝʙʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʢʦʤʙʠʥʘʪʳ ʢ ʧʝʨʚʦʤʫ ʢʣʘʩʩʫ, ʦʙʫʯʘʚʰʝʤʫʩʷ ʧʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ, ʚʢʣʶʯʝʥʥʦʡ ʚ ʫʯʝʙʥʳʡ ʧʣʘʥ ʦʜʥʦʡ ʠʟ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣ 

ʥʦʚʦʩʠʙʠʨʩʢʦʛʦ ɸʢʘʜʝʤʛʦʨʦʜʢʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʘʥʘʣʠʟʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ ʫʛʣʫʙʣʝʥʥʦʤ ʠʟʫʯʝʥʠʠ ʠʥʬʦʨʤʘʪʠʢʠ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʫʞʝ ʚ ʪʦ ʚʨʝʤʷ 

ʤʝʪʦʜʠʢʘ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʥʫʪʨʠʧʨʝʜʤʝʪʥʳʝ ʘʩʧʝʢʪʳ, ʥʦ ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʫʨʩʘ ʩ ʜʨʫʛʠʤʠ ʰʢʦʣʴʥʳʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ, ʘ ʪʘʢʞʝ ʟʘʢʣʘʜʳʚʘʣʘ ʦʩʥʦʚʳ ʧʨʦʝʢʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ. 

II . ʀʉʊʆʈʀʗ ʉʊɸʅʆɺʃɽʅʀʗ ʆɹʋʏɽʅʀʗ ʋʏɸʑʀʍʉʗ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʖ  

50-ʝ ʛʦʜʳ ï ʚʨʝʤʷ ʙʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʯʪʦ ʦʩʪʨʦ ʧʦʩʪʘʚʠʣʦ 

ʚʦʧʨʦʩ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. 

ʐʢʦʣʘ ˉ 444 (ʛ. ʄʦʩʢʚʘ) ʧʝʨʚʦʡ ʚ ʩʪʨʘʥʝ (ʩ 1959 ʛʦʜʘ) ʩʪʘʣʘ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘʯʘʣʴʥʫʶ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʚʳʯʠʩʣʠʪʝʣʴ-ʧʨʦʛʨʘʤʤʠʩʪè. ʕʪʦʪ ʧʨʦʬʠʣʴ ʪʨʝʙʫʝʪ 

ʛʣʫʙʦʢʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʧʦʵʪʦʤʫ ʠ ʚʦʟʥʠʢʣʘ ʠʜʝʷ ʩʦʟʜʘʥʠʷ ʰʢʦʣʳ ʩ ʫʛʣʫʙʣʝʥʥʳʤ ʠʟʫʯʝʥʠʝʤ 

ʤʘʪʝʤʘʪʠʢʠ. ɸʚʪʦʨʦʤ ʠ ʚʜʦʭʥʦʚʠʪʝʣʝʤ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʩʪʘʣ ʉʝʤʝʥ ʀʩʘʘʢʦʚʠʯ ʐʚʘʨʮʙʫʨʜ. ʀʤʝʥʥʦ ʝʤʫ 

ʧʨʠʥʘʜʣʝʞʠʪ ʠʜʝʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʰʢʦʣ ʚ ʉʉʉʈ, ʟʘ ʩʦʟʜʘʥʠʝ ʦʜʥʦʡ ʠʟ 

ʢʦʪʦʨʦʡ (ʫʧʦʤʷʥʫʪʦʡ ʚʳʰʝ ʰʢʦʣʳ ˉ 444) ʝʤʫ ʧʨʠʩʫʞʜʝʥʘ ʧʝʨʚʘʷ ʧʨʝʤʠʷ ʠʤʝʥʠ ʂ.ɼ. ʋʰʠʥʩʢʦʛʦ [1]. 

ʉ ʚʚʝʜʝʥʠʝʤ ʚ 60-ʝ ʛʦʜʳ ʩʠʩʪʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʨʷʜʝ ʰʢʦʣ ʧʨʠ ʥʘʣʠʯʠʠ ʫ ʥʠʭ 

ʰʝʬʩʪʚʫʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠʣʠ ʚʫʟʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʥʘʯʘʣʴʥʫʶ ʧʨʦʛʨʘʤʤʠʩʪʩʢʫʶ 

ʧʦʜʛʦʪʦʚʢʫ ʩʪʘʣʠ ʧʦʣʫʯʘʪʴ ʰʢʦʣʴʥʠʢʠ ʚ ʮʝʣʦʤ ʨʷʜʝ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ. 

ɺ ʨʘʟʚʠʪʠʝ ʵʪʦʛʦ ʦʧʳʪʘ ʚ ʩʝʨʝʜʠʥʝ 70-ʭ ʛʦʜʦʚ ʧʦʷʚʠʣʠʩʴ ʋʯʝʙʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʢʦʤʙʠʥʘʪʳ 

(ʋʇʂ), ʚ ʢʦʪʦʨʳʭ ʦʙʫʯʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʫʞʝ ʥʝ ʣʶʜʴʤʠ, ʜʘʣʝʢʠʤʠ ʦʪ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʦʬʝʩʩʠʠ, ʘ 

ʤʘʩʪʝʨʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ɺʘʞʥʦ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʚ 

ʋʇʂ ʠʤʝʣʘʩʴ ʩʧʝʮʠʘʣʴʥʦʩʪʴ çʆʧʝʨʘʪʦʨ ʕɺʄè, ʧʦʟʞʝ çʃʘʙʦʨʘʥʪ-ʧʨʦʛʨʘʤʤʠʩʪè, ʩ ʚʳʜʘʯʝʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʜʦʩʪʦʚʝʨʝʥʠʷ. ʊʝʤ ʩʘʤʳʤ, ʜʘʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʦʣʫʯʠʣʘ ʚ ʪʦʪ ʤʦʤʝʥʪ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʡ 

ʩʪʘʪʫʩ. 

ʕʪʘ ʣʠʥʠʷ ʚʥʝʰʢʦʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʦʩʥʦʚʘʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ 

ʧʨʦʜʦʣʞʠʣʘʩʚʦʸ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠ ʧʦʩʣʝ ʧʦʚ̫ʣʝʥʠʷ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ. ʇʨʠ ʵʪʦʤ ʦʙʫʯʝʥʠʝ 

ʰʢʦʣʴʥʠʢʦʚ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʠ ʵʢʩʧʣʫʘʪʘʮʠʝʡ 

ʕɺʄ, ʥʘʧʨʠʤʝʨ: ʤʝʭʘʥʠʢ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ ʕɺʄ, ʦʧʝʨʘʪʦʨ ʧʦʜʛʦʪʦʚʢʠ ʜʘʥʥʳʭ ʕɺʄ, ʦʧʝʨʘʪʦʨ ʆʉɽʉ, 

ʧʨʦʛʨʘʤʤʠʩʪ ʥʘ ʷʟʳʢʘʭ ɸʩʩʝʤʙʣʝʨ ʠ PZ-1 ʠ ʜʨ. ʈʦʩʪ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʩʧʝʮʠʘʣʠʩʪʘʭ ʫʢʘʟʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʧʨʠʚʸʣ ʢ ʧʦʷʚʣʝʥʠʶ ʋʇʂ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʠʤʝʥʥʦ ʥʘ ʧʦʜʛʦʪʦʚʢʝ ʰʢʦʣʴʥʠʢʦʚ ʢ ʨʘʙʦʪʝ ʩ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʦʡ. ʊʘʢʦʚʳʤ, ʢ ʧʨʠʤʝʨʫ, ʷʚʣʷʣʩʷ ʆʢʪʷʙʨʴʩʢʠʡ ʫʯʝʙʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʦʤʙʠʥʘʪ 

 ̄1 ʄʦʩʢʚʳ (ʋʯʝʙʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʋʇʎ ɺʊ), ʦʪʢʨʳʪʳʡ ʚ ʜʝʢʘʙʨʝ 

1972 ʛ. ʠ ʩʫʱʝʩʪʚʫʶʱʠʡ ʩʝʛʦʜʥʷ ʢʘʢ ʃʠʮʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [2]. ɸʥʘʣʦʛʠʯʥʳʝ ʣʠʮʝʠ ʝʩʪʴ 

ʩʝʛʦʜʥʷ ʚʦ ʤʥʦʛʠʭ ʛʦʨʦʜʘʭ ʈʦʩʩʠʠ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʩʝʪʠ ʋʇʂ ʘʥʘʣʦʛʠʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʘ ʉʪʘʥʮʠʷʭ ʶʥʳʭ 

ʪʝʭʥʠʢʦʚ, ʢʨʫʞʢʘʭ ɼʚʦʨʮʦʚ ʧʠʦʥʝʨʦʚ ʠ ʪ.ʜ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʦʡ ʠ, ʢʘʢ ʪʝʧʝʨʴ ʛʦʚʦʨʷʪ, ʧʨʦʜʚʠʥʫʪʦʡ ʙʳʣʘ 

ʚʦʟʛʣʘʚʣʷʝʤʘʷ ɺ.ʅ. ʂʘʩʘʪʢʠʥʳʤ ʩʝʢʮʠʷ ʢʠʙʝʨʥʝʪʠʢʠ ʢʨʳʤʩʢʦʡ ʄʘʣʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ çʀʩʢʘʪʝʣʴè [3]. ɺ ʵʪʦ 
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ʞʝ ʚʨʝʤʷ ʚʦ ɼʚʦʨʮʝ ʧʠʦʥʝʨʦʚ ʚ ʍʘʨʴʢʦʚʝ ʙʳʣʘ ʩʦʟʜʘʥʘ ʐʢʦʣʘ ʶʥʳʭ ʢʠʙʝʨʥʝʪʠʢʦʚ, ʦʩʥʦʚʘʪʝʣʝʤ ʠ 

ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʢʦʪʦʨʦʡ ʙʳʣ ɻ.ɸ. ɿʚʝʥʠʛʦʨʦʜʩʢʠʡ [4]. ɺ 1977 ʛ. ʩ ʧʨʠʝʟʜʦʤ ɿʚʝʥʠʛʦʨʦʜʩʢʦʛʦ ʚ 

ʅʦʚʦʩʠʙʠʨʩʢʠʡ ɸʢʘʜʝʤʛʦʨʦʜʦʢ ʥʘʯʘʣʘ ʨʘʙʦʪʘʪʴ ʐʢʦʣʘ ʶʥʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ (ʐʖʇ) ʧʨʠ ɺʎ ʉʆ ɸʅ 

ʉʉʉʈ. 

ʂ ʥʘʯʘʣʫ 80-ʭ ʛʦʜʦʚ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʉʉʉʈ ʙʳʣ ʥʘʢʦʧʣʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʧʳʪ ʦʙʫʯʝʥʠʷ 

ʰʢʦʣʴʥʠʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʯʪʦ ʧʦʪʨʝʙʦʚʘʣʦ ʝʛʦ ʦʙʩʫʞʜʝʥʠʷ ʚ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ. ʉ ʵʪʦʡ 

ʮʝʣʴʶ ʚ ʃʝʥʠʥʛʨʘʜʝ ʚ 1981 ʛʦʜʫ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʝʨʚʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʐʢʦʣʴʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘè, 

ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʠʪʝʪʘ ʢʦʪʦʨʦʡ ʙʳʣ ʘʢʘʜʝʤʠʢ ɸ.ʇ. ɽʨʰʦʚ[5].  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʦ ʚʚʝʜʝʥʠʷ ʚ 1985 ʛʦʜʫ ʚ ʰʢʦʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ ʢʫʨʩʘ çʆʩʥʦʚʳ ʠʥʬʦʨʤʘʪʠʢʠ ʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠè ʦʙʫʯʝʥʠʝ ʰʢʦʣʴʥʠʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʙʳʣʦ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʨʘʤʢʘʭ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʠ ʧʝʨʩʧʝʢʪʠʚʘ ʧʦʷʚʣʝʥʠʷ ʢʣʘʩʩʦʚ ʩ ʫʛʣʫʙʣʸʥʥʳʤ ʠʟʫʯʝʥʠʝʤ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʢʘʟʘʣʘʩʴ ʚʝʩʴʤʘ ʦʪʜʘʣʸʥʥʦʡ. ʇʦʵʪʦʤʫ ʧʦʷʚʣʝʥʠʝ ʦʩʝʥʴʶ 1984 ʛʦʜʘ ʥʘ ʙʘʟʝ ʩʨʝʜʥʝʡ 

ʰʢʦʣʳ ˉ 166 ʉʦʚʝʪʩʢʦʛʦ ʨʘʡʦʥʘ ʛ. ʅʦʚʦʩʠʙʠʨʩʢʘ (ɸʢʘʜʝʤʛʦʨʦʜʦʢ) ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʢʣʘʩʩʘ ʩ 

ʠʟʫʯʝʥʠʝʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʙʳʣʦ ʚʝʩʴʤʘ ʨʝʚʦʣʶʮʠʦʥʥʦʡ ʥʦʚʘʮʠʝʡ. ʕʪʦʤʫ ʧʨʝʜʰʝʩʪʚʦʚʘʣʘ ʙʦʣʴʰʘʷ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʠ ʤʝʪʦʜʠʯʝʩʢʘʷ ʨʘʙʦʪʘ: ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤ ʦʙʫʯʝʥʠʷ, ʚʢʣʶʯʝʥʠʝ ʥʦʚʦʛʦ ʧʨʝʜʤʝʪʘ ʚ 

ʫʯʝʙʥʳʡ ʧʣʘʥ (ʧʦʣʫʯʝʥʠʝ ʨʘʟʨʝʰʝʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʦʩʚʝʱʝʥʠʷ ʉʉʉʈ), ʧʦʜʛʦʪʦʚʢʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ 

ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʀʥʠʮʠʘʪʦʨʦʤ ʩʦʟʜʘʥʠʷ ʪʘʢʦʛʦ ʢʣʘʩʩʘ ʙʳʣ ɻ.ɸ. ɿʚʝʥʠʛʦʨʦʜʩʢʠʡ, ʠʜʝʦʣʦʛʦʤ ʠ ʥʘʫʯʥʳʤ 

ʨʫʢʦʚʦʜʠʪʝʣʝʤ ï ʘʢʘʜʝʤʠʢ ɸ.ʇ. ɽʨʰʦʚ. 

III . ʇɽʈɺʓʁ ʇʈʆɻʈɸʄʄʀʉʊʉʂʀʁ ʂʃɸʉʉ 

ɺʝʩʥʦʡ 1984 ʛ., ʢʦʛʜʘ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʨʘʟʨʝʰʝʥʠʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʦʩʚʝʱʝʥʠʷ ʉʉʉʈ, ʥʘʯʘʣʘʩʴ 

ʨʘʙʦʪʘ ʧʦ ʥʘʙʦʨʫ ʚ ʧʝʨʚʳʡ ʧʨʦʛʨʘʤʤʠʩʪʩʢʠʡ ʢʣʘʩʩ. ʆʪʙʦʨʘ ʚ ʥʝʛʦ ʥʝ ʙʳʣʦ, ʧʦʵʪʦʤʫ ʥʘʨʷʜʫ ʩ ʪʝʤʠ, ʢʪʦ ʫʞʝ 

ʜʦ ʵʪʦʛʦ ʦʙʫʯʘʣʩʷ ʚ ʐʢʦʣʝ ʶʥʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ,
1
ʧʨʠʰʣʠ ʚʯʝʨʘʰʥʠʝ ʚʦʩʴʤʠʢʣʘʩʩʥʠʢʠ, ʥʠʯʝʛʦ ʥʝ ʟʥʘʶʱʠʝ 

ʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ. ʇʦʵʪʦʤʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ 9-ʡ ʢʣʘʩʩ ʦʢʘʟʘʣʩʷ ʚʝʩʴʤʘ ʨʘʟʥʦʨʦʜʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʩʪʘʨʪʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ. ɼʣʷ ʟʘʥʷʪʠʡ ʙʳʣ ʦʙʦʨʫʜʦʚʘʥ ʰʢʦʣʴʥʳʡ ʢʘʙʠʥʝʪ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ï ʧʨʦʪʦʪʠʧ 

ʙʫʜʫʱʠʭ ʢʘʙʠʥʝʪʦʚ ʠʥʬʦʨʤʘʪʠʢʠ ï ʥʘ ʙʘʟʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʇʕɺʄ çɸɻɸʊè, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ 1981 ï 1983 

ʛʦʜʘʭ ʚ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʰʢʦʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ [6]. ʅʘ ʥʠʭ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʘʢʝʪ 

ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʰʢʦʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ çʐʢʦʣʴʥʠʮʘè, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʪʨʘʥʩʣʷʪʦʨʳ 

ʩ ʫʯʝʙʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʈʦʙʠʢ ʠ ʈʘʧʠʨʘ, ʘ ʪʘʢʞʝ ʛʨʘʬʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʐʇɸɻɸ. ʕʪʦ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʟʨʘʙʘʪʳʚʘʣʦʩʴ ʩʦʪʨʫʜʥʠʢʘʤʠ ʣʘʙʦʨʘʪʦʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ 

ɺʎ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ɸʅ ʉʉʉʈ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʠʣʠ ɻ.ɸ. ɿʚʝʥʠʛʦʨʦʜʩʢʠʡ, ʖ.ɸ. ʇʝʨʚʠʥ, ʘʚʪʦʨ 

ʵʪʦʡ ʩʪʘʪʴʠ ʠ ʝʱʸ ʨʷʜ ʩʦʪʨʫʜʥʠʢʦʚ. ɺ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʫʯʘʱʠʝʩʷ 

ʐʢʦʣʳ ʶʥʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ [7]. 

ʇʨʦʛʨʘʤʤʘ ʦʙʫʯʝʥʠʷ, ʚʦ ʤʥʦʛʦʤ ʦʧʠʨʘʚʰʘʷʩʷ ʥʘ ʦʧʳʪ ʨʘʙʦʪʳ ʩʦ ʰʢʦʣʴʥʠʢʘʤʠ ʚ ʐʖʇʝ, ʚʢʣʶʯʘʣʘ 

ʚ ʩʝʙʷ ʠʟʫʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʨʠʸʤʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ 

ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤ, ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʩʦʧʨʦʚʦʞʜʘʶʱʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ. 

ʄʝʪʦʜʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʢʫʨʩʘ ʚʦ ʤʥʦʛʦʤ ʦʩʥʦʚʳʚʘʣʘʩʴ ʥʘ ʤʘʪʝʨʠʘʣʘʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʢʘʢ ʜʣʷ 

ʫʯʘʱʠʭʩʷ, ʪʘʢ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʰʠʨʦʢʦ ʘʧʨʦʙʠʨʦʚʘʥʥʳʭ ʚ ʨʘʤʢʘʭ ɿʘʦʯʥʦʡ ʰʢʦʣʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʧʫʙʣʠʢʦʚʘʚʰʠʭʩʷ ʚʦ ʚʩʝʩʦʶʟʥʦʤ ʞʫʨʥʘʣʝ çʂʚʘʥʪè, ʥʘʯʠʥʘʷ ʩ 1979 ʛʦʜʘ [8]. 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 9 ʢʣʘʩʩʘ ʰʢʦʣʴʥʠʢʠ ʧʨʦʭʦʜʠʣʠ ʦʙʷʟʘʪʝʣʴʥʫʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʧʨʘʢʪʠʢʫ, 

ʟʘʢʣʶʯʘʚʰʫʶʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʚʳʙʨʘʥʥʦʡ ʪʝʤʝ. ʇʨʠ ʵʪʦʤ ʦʥʠ ʤʦʛʣʠ 

ʦʙʝ̡ʜʠʥʷʪʴʩʷ ʚ ʥʝʙʦʣʴʰʠʝ ʪʚʦʨʯʝʩʢʠʝ ʢʦʣʣʝʢʪʠʚʳ. ʇʦ ʠʪʦʛʘʤ ʚʳʧʦʣʥʝʥʠʷ ʪʘʢʠʭ ʨʘʙʦʪ ʣʫʯʰʠʝ ʨʘʟʨʘʙʦʪʢʠ 

ʧʫʙʣʠʢʦʚʘʣʠʩʴ ʚ ʬʦʨʤʝ ʧʨʝʧʨʠʥʪʦʚ ɺʎ ʉʆ ɸʅ ʉʉʉʈ [9], ʘ ʪʘʢʞʝ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʦʢʣʘʜʘʤʠ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʧʦ ʰʢʦʣʴʥʦʡ ʠʥʬʦʨʤʘʪʠʢʝ [5]. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʫʯʘɦʠʤʠʩʷ ʵʪʦʛʦ ʢʣʘʩʩʘ ʧʘʢʝʪ r

ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʨʘʟʣʠʯʥʳʤ ʰʢʦʣʴʥʳʤ ʧʨʝʜʤʝʪʘʤ ʚ 1988 ʛʦʜʫ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʩʷ ʥʘ ɺɼʅʍ ʉʉʉʈ ʠ 

ʙʳʣ ʥʘʛʨʘʞʜʸʥ ʩʝʨʝʙʨʷʥʦʡ ʤʝʜʘʣʴʶ. ʇʦ ʩʫʱʝʩʪʚʫ, ʵʪʠ ʧʨʦʛʨʘʤʤʳ ʙʳʣʠ ʧʨʦʪʦʪʠʧʘʤʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʦʙʫʯʘʶʱʠʭ ʧʨʦʛʨʘʤʤ. ʇʨʠ ʝʛʦ ʨʘʟʨʘʙʦʪʢʝ ʧʨʠʚʣʝʢʘʣʠʩʴ ʫʯʠʪʝʣʷ-ʧʨʝʜʤʝʪʥʠʢʠ, ʧʩʠʭʦʣʦʛʠ, 

ʢʦʥʩʫʣʴʪʠʨʦʚʘʚʰʠʝ ʧʦ ʧʨʦʙʣʝʤʘʤ ʚʝʜʝʥʠʷ ʜʠʘʣʦʛʘ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʤʝʪʦʜʠʩʪʳ ʠ ʨʷʜ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ɺ 1976 ʛʦʜʫ ʚ ʥʦʚʦʩʠʙʠʨʩʢʦʤ ɸʢʘʜʝʤʛʦʨʦʜʢʝ ʙʳʣ ʜʘʥ ʩʪʘʨʪ ʃʝʪʥʠʤ ʰʢʦʣʘʤ ʶʥʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ 

[10], ʢʫʜʘ ʧʨʠʛʣʘʰʘʣʠʩʴ ʫʯʘʱʠʝʩʷ, ʠʟʫʯʘʚʰʠʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʚ ʢʨʫʞʢʘʭ. ɺʤʝʩʪʝ ʩ ʨʝʙʷʪʘʤʠ ʧʨʠʝʟʞʘʣʠ 

ʠʭ ʥʘʩʪʘʚʥʠʢʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʠʩʴ ʩʝʤʠʥʘʨʳ ʧʦ ʦʙʤʝʥʫ ʦʧʳʪʦʤ. ɺʩʝ ʫʯʘʱʠʝʩʷ ʜʝʣʠʣʠʩʴ ʥʘ ʛʨʫʧʧʳ 

ʧʦ ʫʨʦʚʥʶ ʦʩʚʦʝʥʠʷ ʠʤʠ ʧʨʦʛʨʘʤʤʠʩʪʩʢʠʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʢ ʢʘʞʜʦʡ ʪʘʢʦʡ ʛʨʫʧʧʝ ʧʨʠʢʨʝʧʣʷʣʠʩʴ 

ʢʦʥʩʫʣʴʪʘʥʪʳ ʢʘʢ ʠʟ ʯʠʩʣʘ ʫʯʘʱʠʭʩʷ ʐʖʇ, ʪʘʢ ʠ ʣʫʯʰʠʭ ʫʯʝʥʠʢʦʚ ʵʪʦʛʦ ʢʣʘʩʩʘ. ʅʝʨʝʜʢʦ ʢʦʥʩʫʣʴʪʘʥʪʳ 

ʧʨʦʜʦʣʞʘʣʠ ʦʙʱʘʪʴʩʷ ʠ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʣʝʪʥʝʡ ʰʢʦʣʳ; ʵʪʦ ʦʙʱʝʥʠʝ ʧʝʨʝʨʘʩʪʘʣʦ ʚ ʤʥʦʛʦʣʝʪʥʶʶ ʜʨʫʞʙʫ ʠ 

ʧʦʩʣʝʜʫʶʱʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʚʷʟʠ. ʇʦʯʪʠ ʚʩʝ ʚʳʧʫʩʢʥʠʢʠ ʵʪʦʛʦ ʢʣʘʩʩʘ ʩʚʷʟʘʣʠ ʩʚʦʶ ʜʘʣʴʥʝʡʰʫʶ 

ʩʫʜʴʙʫ ʩ ʧʨʦʛʨʘʤʤʠʩʪʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʩʪʘʣʠ ʚʳʩʦʢʦʢʣʘʩʩʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ. 

                                                           
1 ɺ ʩʙʦʨʥʠʢʝ ʤʘʪʝʨʠʘʣʦʚ ʵʪʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʩʪʘʪʴʠ ʙʳʚʰʠʭ ʫʯʝʥʠʢʦʚ ʐʖʇ ʄ.ɸ. ʊʫʤʘʡʢʠʥʘ ʠ 
ɸ.ɼ. ʇʝʪʨʦʚʘ. 
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ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʘʥʘʣʦʛʠʯʥʳʝ ʢʣʘʩʩʳ ʥʘʯʘʣʠ ʩʦʟʜʘʚʘʪʴʩʷ ʚ ʜʨʫʛʠʭ ʛʦʨʦʜʘʭ ʩʪʨʘʥʳ. ʊʘʢ, ʚ 1987 

ʛʦʜʫ ʚ ʰʢʦʣʝ ˉ 35 ʛ. ʉʚʝʨʜʣʦʚʩʢʘ (ʥʳʥʝ ɽʢʘʪʝʨʠʥʙʫʨʛ) ʙʳʣ ʩʦʟʜʘʥ ʧʝʨʚʳʡ ʚ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʢʣʘʩʩ ʩ ʫʛʣʫʙʣʸʥʥʳʤ ʠʟʫʯʝʥʠʝʤ ʠʥʬʦʨʤʘʪʠʢʠ, ʚʦ ʤʥʦʛʦʤ ʦʧʠʨʘʚʰʠʡʩʷ ʥʘ 

ʥʦʚʦʩʠʙʠʨʩʢʠʡ ʦʧʳʪ[11]. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʜʣʷ ʵʪʦʛʦ ʢʣʘʩʩʘ ʢʫʨʩ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʣʝʛ ʚ ʦʩʥʦʚʫ ʫʯʝʙʥʠʢʘ 

[12], ʧʝʨʚʦʛʦ, ʠʤʝʶʱʝʛʦ ʛʨʠʬ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ çʈʝʢʦʤʝʥʜʦʚʘʥ ʜʣʷ ʰʢʦʣ ʩ ʫʛʣʫʙʣʸʥʥʳʤ 

ʠʟʫʯʝʥʠʝʤ ʠʥʬʦʨʤʘʪʠʢʠè. 

ɺ 2002 ʛ. ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ ʠʟʜʘʣʦ ʇʨʠʢʘʟ ˉ 2783, ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʨʦʬʠʣʴʥʦʝ 

ʦʙʫʯʝʥʠʝ ʚ ʩʪʘʨʰʝʡ ʰʢʦʣʝ. ʋʛʣʫʙʣʸʥʥʦʝ ʠʟʫʯʝʥʠʝ ʠʥʬʦʨʤʘʪʠʢʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ ʪʦʣʴʢʦ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʬʠʣʝ ʚ ʚʘʨʠʘʥʪʝ ʩʧʝʮʠʘʣʠʟʘʮʠʠ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè, ʧʨʝʜʧʦʣʘʛʘʚʰʝʡ 

ʠʟʫʯʝʥʠʝ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʦʙʲʝʤʝ 5 ʯʘʩʦʚ ʚ ʥʝʜʝʣʶ ʚ 10 ï 11 ʢʣʘʩʩʘʭ. ʇʦʟʞʝ ʙʳʣ ʚʳʜʝʣʝʥ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ, ʚ ʢʦʪʦʨʦʤ ʠʥʬʦʨʤʘʪʠʢʘ ʠʟʫʯʘʣʘʩʴ ʥʘ ʫʛʣʫʙʣʸʥʥʦʤ ʫʨʦʚʥʝ ʩ ʥʝʜʝʣʴʥʦʡ ʥʘʛʨʫʟʢʦʡ 

4 ʯʘʩʘ. ɺ ʨʷʜʝ ʰʢʦʣ ʙʳʣʠ ʦʪʢʨʳʪʳ ʢʣʘʩʩʳ ʤʘʪʝʤʘʪʠʢʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʥʘ 

ʠʟʫʯʝʥʠʝ ʠʥʬʦʨʤʘʪʠʢʠ ʤʦʛʣʦ ʦʪʚʦʜʠʪʴʩʷ ʜʦ 6 ʯʘʩʦʚ ʚ ʥʝʜʝʣʶ. ʆʜʠʥ ʠʟ ʪʘʢʠʭ ʢʣʘʩʩʦʚ ʚ 2006 ʛʦʜʫ ʙʳʣ 

ʦʪʢʨʳʪ ʚ ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʫʯʝʙʥʦ-ʥʘʫʯʥʦʤ ʮʝʥʪʨʝ (ʉʋʅʎ) ʋʨʘʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

(ʥʳʥʝ ʋʨʌʋ).ɺ ʦʩʥʦʚʫ ʦʙʫʯʝʥʠʷ ʙʳʣ ʧʦʣʦʞʝʥ ʤʦʜʫʣʴʥʦ-ʠʥʪʝʛʨʘʪʠʚʥʳʡ ʧʦʜʭʦʜ: ʤʦʜʫʣʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ, ʤʦʜʫʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʨʦʛʨʘʤʤʠʩʪʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʩʦʧʨʷʛʘʶʱʠʡ ʤʦʜʫʣʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʦʩʥʦʚ ʠʥʬʦʨʤʘʪʠʢʠ [13]. ʄʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʠ ʘʧʨʦʙʠʨʦʚʘʥʥʳʝ ʚ ʭʦʜʝ ʧʨʝʧʦʜʘʚʘʥʠʷ 

ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʵʪʦʤ ʢʣʘʩʩʝ, ʷʚʠʣʠʩʴ ʙʘʟʦʡ ʜʣʷ ʫʯʝʙʥʠʢʦʚ [14, 15], ʚʢʣʶʯʝʥʥʳʭ ʚ ʧʝʨʝʯʝʥʴ 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ ʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʝʩʷʪʠ 

ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʫʶ ʨʦʣʴ ʚ ʫʯʝʙʥʦʡ ʠ ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʩ ʫʯʘʱʠʤʠʩʷ ʢʣʘʩʩʦʚ ʫʛʣʫʙʣʝʥʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʛʨʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʀʊ-ʮʝʥʪʨʘʤʠ ʚʫʟʦʚ, ʥʘʫʯʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ ʠ ʀʊ-ʢʦʤʧʘʥʠʡ. ɼʣʷ ʧʝʨʚʦʛʦ ʠʟ ʪʘʢʠʭ ʢʣʘʩʩʦʚ, ʦ ʢʦʪʦʨʳʭ ʠʜʝʪ ʨʝʯʴ ʚ ʵʪʦʤ ʩʦʦʙʱʝʥʠʠ, ʵʪʦ ʙʳʣʠ 

ʣʝʢʮʠʠ ʥʘʫʯʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠʥʩʪʠʪʫʪʦʚ ʉʆ ɸʅ ʉʉʉʈ ʠ ʅɻʋ, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ 

ʥʘ ʕɺʄ ʚ ɺʎʉʆ ɸʅ ʉʉʉʈ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʜʦʩʪʫʧ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ 

ʠʤʝʝʪʩʷ ʚ ʢʘʞʜʦʡ ʰʢʦʣʝ, ʘʢʮʝʥʪ ʪʘʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʤʝʱʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʨʘʟʨʘʙʦʪʢʠ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʨʦʝʢʪʦʚ ʩ ʫʯʘʩʪʠʝʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʟʥʳʭ ʀʊ-ʥʘʧʨʘʚʣʝʥʠʡ [16]. 

IV. ɺʓɺʆɼʓ ʀ ɿɸʂʃʖʏɽʅʀɽ  

ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩ ʩʦʟʜʘʥʠʝʤ ʧʝʨʚʦʛʦ ʧʨʦʛʨʘʤʤʠʩʪʩʢʦʛʦ ʢʣʘʩʩʘ ʦʢʘʟʘʣʠʩʴ ʟʘʣʦʞʝʥʥʳʤʠ ʤʥʦʛʠʝ 

ʚʝʱʠ, ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʩʪʘʣʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʪʨʝʥʜʘʤʠ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʬʠʣʴʥʳʭ ʢʫʨʩʦʚ ʠʥʬʦʨʤʘʪʠʢʠ ʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʦ ʠ ʚ ʨʘʟʚʠʪʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʮʝʣʦʤ. ʇʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ, 

ʢʦʪʦʨʘʷ ʩʝʛʦʜʥʷ ʩʪʘʣʘ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʝʛʦ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ, ʫʞʝ ʪʦʛʜʘ ʠ ʚ ʙʦʣʝʝ ʚʳʧʫʢʣʦʡ ʬʦʨʤʝ ï 

ʩʦʟʜʘʥʠʝʤ ʨʝʘʣʴʥʦʛʦ, ʘ ʥʝ ʪʦʣʴʢʦ ʫʯʝʙʥʦʛʦ ʧʨʦʜʫʢʪʘ ï ʙʳʣʘ ʦʜʥʠʤ ʠʟ ʢʨʘʝʫʛʦʣʴʥʳʭ ʢʘʤʥʝʡ ʠʜʝʦʣʦʛʠʠ ʠ 

ʤʝʪʦʜʠʢʠ ʧʨʦʛʨʘʤʤʠʩʪʩʢʦʛʦ ʢʣʘʩʩʘ. ʇʨʠʦʙʨʝʪʝʥʠʝ ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ (ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ) ʟʥʘʥʠʡ 

ʠ ʫʤʝʥʠʡ ʙʳʣʦ ʩʘʤʦ ʩʦʙʦʡ ʨʘʟʫʤʝʶʱʠʤʩʷ, ʧʦʩʢʦʣʴʢʫ ʙʝʟ ʵʪʦʛʦ ʫʯʘʱʠʡʩʷ ʥʝ ʤʦʛ ʩʦʟʜʘʪʴ ʨʝʘʣʴʥʦ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ. 

ʀʉʊʆʏʅʀʂ ʌʀʅɸʅʉʀʈʆɺɸʅʀʗ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

(ʉʦʛʣʘʰʝʥʠʝ ʤʝʞʜʫ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʋʨʘʣʴʩʢʠʤ ʬʝʜʝʨʘʣʴʥʳʤ 

ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʦʪ 27.08.2013,ˉ 02.A03.21.0006). 
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ɸʂɸɼɽʄʀʂɸ ɸʅɼʈɽʗ ʇɽʊʈʆɺʀʏɸ ɽʈʐʆɺɸ 

ʃʠʜʠʷ ɺʘʩʠʣʴʝʚʥʘ ɻʦʨʦʜʥʷʷ
 

ʀʥʩʪʠʪʫʪ ʩʠʩʪʝʤ ʠʥʬʦʨʤʘʪʠʢʠ ʠʤ. ɸ.ʇ ɽʨʰʦʚʘ ʉʆ ʈɸʅ 

ʈʦʩʩʠʷ, ʅʦʚʦʩʠʙʠʨʩʢ 

gorod@iis.nsk.su 

 

ɸʥʥʦʪʘʮʠʷ ï ɼʦʢʣʘʜ ʧʦʩʚʷʱʝʥ ʦʧʠʩʘʥʠʶ ʤʘʣʦʟʘʤʝʪʥʦʡ ʣʠʥʠʠ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʠʜʝʨʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠ ɸ.ʇ. ɽʨʰʦʚʘ ʚ ʦʙʣʘʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʘʨʘʜʠʛʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ
1
. 

ɺ ʥʘʫʢʝ ʣʠʜʝʨʩʪʚʦ ʦʟʥʘʯʘʝʪ ʫʤʝʥʠʝ ʨʘʧʦʟʥʘʚʘʪʴ ʧʨʦʙʣʝʤʳ ʠ ʨʘʩʰʠʨʷʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʫʪʝʡ ʠʭ 

ʨʝʰʝʥʠʷ. ɸ.ʇ. ɽʨʰʦʚ ʦʢʘʟʘʣʩʷ ʩʧʦʩʦʙʥʳʤ ʨʘʩʧʦʟʥʘʚʘʪʴ ʥʝʦʞʠʜʘʥʥʳʝ ʢʣʶʯʝʚʳʝ ʧʨʦʙʣʝʤʳ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʢʘʢ ʥʦʚʦʡ ʦʙʣʘʩʪʠ ʠ ʫʙʝʞʜʸʥʥʦ ʨʘʩʰʠʨʷʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʝʰʝʥʠʡ ʪʘʢʠʭ ʧʨʦʙʣʝʤ. 

ʎʠʪʘʪʳ ʠʟ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠʚʝʜʝʥʳ ʜʣʷ ʫʜʦʙʦʯʠʪʘʝʤʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ɸ.ʇ. ɽʨʰʦʚ, ʧʘʨʘʜʠʛʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʧʘʨʘʜʠʛʤʳ, 

ʧʨʦʙʣʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

I. ɺɺɽɼɽʅʀɽ 

ʋʩʧʝʭ ʧʠʦʥʝʨʩʢʠʭ ʧʨʦʝʢʪʦʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʰʢʦʣʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʩʬʝʨʝ 

ʚʣʠʷʥʠʷ ʘʢʘʜʝʤʠʢʘ ɸ.ʇ. ɽʨʰʦʚʘ ʚ ɺʎ ʉʆ ɸʅ ʉʉʉʈ, ʜʦʩʪʠʛʥʫʪ ʚ ʫʩʣʦʚʠʷʭ ʠʩʢʣʶʯʠʪʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ 

ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʬʘʢʪʦʨʫ ʚ ʚʦʧʨʦʩʘʭ ʧʦʜʙʦʨʘ ʢʘʜʨʦʚ ʠ ʩʦʟʜʘʥʠʷ ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʤ ɸʢʘʜʝʤʛʦʨʦʜʢʝ 

ʧʣʦʜʦʪʚʦʨʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʮʝʣʝʚʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʨʘʙʦʪ ʧʦ 

ʧʨʠʤʝʥʝʥʠʶ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ʕʢʩʧʣʫʘʪʘʮʠʷ ʨʘʟʤʝʱʝʥʥʳʭ ʪʘʤ ʩ ʩʝʨʝʜʠʥʳ 1960-ʳʭ ʛʦʜʦʚ ʕɺʄ 

ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʫʨʦʚʥʝ ʚʳʩʰʝʛʦ ʧʠʣʦʪʘʞʘ ʛʝʥʠʘʣʴʥʳʭ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ, ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʦʯʝʥʴ ʤʝʪʢʠʭ ʨʝʰʝʥʠʡ ʘʢʘʜʝʤʠʢʘ ɻ.ʀ. ʄʘʨʯʫʢʘ, ʜʠʨʝʢʪʦʨʘ 

ɺʎ ʉʆ ɸʅ ʉʉʉʈ, ʧʦʪʦʤ ʚʦʟʛʣʘʚʣʷʚʰʝʛʦ ɻʂʅʊ ʉʉʉʈ ʠ ɸʅ ʉʉʉʈ [39]. ɺ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʪʠʢʠ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʥʝʩʣʠ ʩʚʦʡ ʚʢʣʘʜ ʨʘʟʣʠʯʥʳʝ ʠʥʩʪʠʪʫʪʳ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ɸʢʘʜʝʤʠʠ 

ʥʘʫʢ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʝ, ʜʣʷ ʢʦʪʦʨʳʭ ʠʥʬʦʨʤʘʪʠʢʘ ʥʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

(ʀʥʩʪʠʪʫʪ ʤʘʪʝʤʘʪʠʢʠ, ʀʥʩʪʠʪʫʪ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ, ʉʂɹ ʥʘʫʯʥʦʛʦ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ, ʀʥʩʪʠʪʫʪ ʘʚʪʦʤʘʪʠʢʠ ʠ 

ʵʣʝʢʪʨʦʤʝʪʨʠʠ, ʀʥʩʪʠʪʫʪ ʬʠʟʠʢʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ, ʠʥʩʪʠʪʫʪʳ ʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ, ʉʂɹ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ, ʀʥʩʪʠʪʫʪ ʮʠʪʦʣʦʛʠʠ ʠ ʛʝʥʝʪʠʢʠ, ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʫʙʣʠʯʥʘʷ ʥʘʫʯʥʘʷ-ʪʝʭʥʠʯʝʩʢʘʷ ʙʠʙʣʠʦʪʝʢʘ). 

ʄʥʦʛʠʝ ʠʟ ʪʘʢʠʭ ʨʘʙʦʪ "ʚʦʰʣʠ ʚ ʠʩʪʦʨʠʶ ʥʘʫʢʠ". ʀʩʪʦʨʠʷ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ɸʢʘʜʝʤʛʦʨʦʜʢʘ ʝʱʸ ʥʝ ʧʦʣʫʯʠʣʘ 

ʧʦʣʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʠ ʦʧʠʩʘʥʠʷ. ʃʠʰʴ ʥʝʤʥʦʛʠʝ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʘʨʘʜʥʳʝ, ʵʧʠʟʦʜʳ ʠ ʣʠʥʠʠ ʦʩʚʝʱʝʥʳ ʚ 

ʶʙʠʣʝʡʥʳʭ ʩʙʦʨʥʠʢʘʭ ʨʷʜʘ ʅʀʀ ʠ ʇʨʝʟʠʜʠʫʤʘ ʉʆ ʈɸʅ [1].  

ʉʪʦʣʴ ʰʠʨʦʢʠʡ ʢʦʥʪʝʢʩʪ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʧʦʟʚʦʣʠʣʠ ʠʤʝʥʥʦ ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʤ ɸʢʘʜʝʤʛʦʨʦʜʢʝ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʩʠʩʪʝʤʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ, ʚʢʣʶʯʘʷ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ ʢʘʢ ʤʝʭʘʥʠʟʤʘ 

ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʧʦʣʫʯʠʣʘ ʯʝʪʢʦʡ ʬʦʨʤʫʣʠʨʦʚʢʠ ʦʙʱʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʝʜʤʝʪʘ ʠʥʬʦʨʤʘʪʠʢʠ ʢʘʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʥʘʫʢʠ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʟʥʘʥʠʷ ʧʳʪʘʶʪʩʷ ʜʘʪʴ ʩʚʦʝ ʪʦʣʢʦʚʘʥʠʝ ʧʦʥʷʪʠʷʤ ʠʥʬʦʨʤʘʪʠʢʠ, ʚʳʪʝʢʘʶʱʝʝ 

ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʙʠʙʣʠʦʪʝʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɿʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʦʧʨʦʩʦʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʠʟʥʘʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʢʠ 

ʥʝ ʧʨʠʚʝʣʦ ʢ ʧʦʜʜʝʨʞʢʝ ʘʢʪʫʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ, ʷʚʣʷʶʱʝʡʩʷ ʥʝʩʫʱʝʡ 

ʣʠʥʠʝʡ ʨʘʟʚʠʪʠʷ ʫʩʪʦʡʯʠʚʳʭ, ʥʘʜʸʞʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ.  

ɺ ʩʬʝʨʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ ʷʨʢʦʡ ʷʚʣʷʝʪʩʷ ʰʢʦʣʘ ʘʢʘʜʝʤʠʢʘ ɸʥʜʨʝʷ ʇʝʪʨʦʚʠʯʘ ɽʨʰʦʚʘ. 

ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ.ʇ. ɽʨʰʦʚʘ ʙʳʣ ʚʳʧʦʣʥʝʥ ʢʘʩʢʘʜ ʧʠʦʥʝʨʩʢʠʭ ʨʘʙʦʪ, ʦʧʝʨʝʞʘʚʰʠʭ ʪʝʭʥʠʯʝʩʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʕɺʄ ʪʦʛʦ ʚʨʝʤʝʥʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʢʦʣʣʝʢʪʠʚʫ ʥʦʚʦʩʠʙʠʨʩʢʠʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ 

ʥʘ ʜʦʣʛʦʝ ʚʨʝʤʷ ʩʪʘʪʴ ʟʘʢʦʥʦʜʘʪʝʣʷʤʠ ʤʦʜ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ, ʘ ɸ.ʇ. ɽʨʰʦʚ ʥʝ ʪʦʣʴʢʦ ʩʪʘʣ 

ʣʠʜʝʨʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʦ ʫʞʝ 40 ʣʝʪ ʵʪʘ ʧʦʟʠʮʠʷ ʚʘʢʘʥʪʥʘ [2-9]. ʅʘʫʯʥʘʷ ʢʘʨʴʝʨʘ ɸʥʜʨʝʷ ʇʝʪʨʦʚʠʯʘ 

ʟʘʪʨʘʛʠʚʘʝʪ ʯʝʪʳʨʝ ʥʘʧʨʘʚʣʝʥʠʷ: ʧʨʦʛʨʘʤʤʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʪʝʦʨʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʦʙʱʝʩʪʚʝʥʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʦʛʨʘʤʤʠʩʪʩʢʦʛʦ ʤʠʨʘ, ʧʦʩʪʘʥʦʚʢʘ ʰʢʦʣʴʥʦʡ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ 

çʠʥʬʦʨʤʘʪʠʢʘè. ʂʦʣʣʝʛʠ ʠ ʫʯʝʥʠʢʠ ɸʥʜʨʝʷ ʇʝʪʨʦʚʠʯʘ ʦʩʚʝʱʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʦʤʧʠʣʷʪʦʨʥʫʶ ʣʠʥʠʶ, 

ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʢʦʪʦʨʦʡ ʥʘʠʙʦʣʝʝ ʦʯʝʚʠʜʥʘ. ʆʩʪʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʣʫʞʘʪ ʬʦʥʦʤ, ʠʭ ʧʨʠʟʥʘʥʠʝ 

ʠ ʧʨʦʷʚʣʝʥʠʝ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʪʦʥʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʥʝ ʜʦʞʜʘʪʴʩʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

                                                           
1 ʊʝʨʤʠʥ çʧʘʨʘʜʠʛʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷè ʧʨʝʜʣʦʞʠʣ ʈʦʙʝʨʪ ʌʣʦʡʜ ʚ 1978 ʛʦʜʫ ʚ ʩʚʦʝʡ ʊʴʶʨʠʥʛʦʚʩʢʦʡ ʣʝʢʮʠʠ [58]. 
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ʦʯʝʚʠʜʮʘʤʠ ʠ ʫʯʘʩʪʥʠʢʘʤʠ. ʇʨʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʧʘʨʘʜʠʛʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ
2
 ʙʨʦʩʘʝʪʩʷ ʚ ʛʣʘʟʘ, ʯʪʦ ʤʥʦʛʠʝ 

ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦ-ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʧʘʨʘʜʠʛʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʝ ʧʨʦʩʪʦ ʚʭʦʜʠʣʠ ʚ 

ʩʬʝʨʫ ʠʥʪʝʨʝʩʦʚ ɸʥʜʨʝʷ ʇʝʪʨʦʚʠʯʘ, ʥʦ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʥʦʛʠʭ ʠʟ ʥʠʭ ʝʤʫ ʫʜʘʣʦʩʴ ʩʜʝʣʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʚʢʣʘʜ, ʜʨʫʛʠʝ ï ʧʦʣʫʯʠʣʠ ʨʘʟʚʠʪʠʝ ʪʨʫʜʘʤʠ ʝʛʦ ʫʯʝʥʠʢʦʚ.  

ʂʘʢ ʵʪʦ ʥʠ ʩʪʨʘʥʥʦ, ʚʳʧʫʩʢʥʠʢʠ ʰʢʦʣ, ʫʩʧʝʰʥʦ ʩʜʘʚʰʠʝ ɽɻʕ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʠ ʧʦʩʪʫʧʠʚʠhʝ ʚ 

ʅɻʋ ʥʘ ʌʀʊ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʥʝ ʟʥʘʶʪ, ʢʪʦ ʪʘʢʦʡ ɸ.ʇ. ɽʨʰʦʚ, ʠʤ ʥʝ ʠʟʚʝʩʪʥʦ ʦʪʢʫʜʘ ʚʟʷʣʩʷ ʚ ʰʢʦʣʝ 

ʧʨʝʜʤʝʪ çʠʥʬʦʨʤʘʪʠʢʘè. ʄʘʛʠʩʪʨʘʥʪʳ ʄʄʌ ʠ ʌʀʊ ʅɻʋ ʙʝʟʤʝʨʥʦ ʫʜʠʚʣʷʶʪʩʷ, ʯʪʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʙʳʣʠ 

ʚʳʧʦʣʥʝʥʳ ʜʦʩʪʦʡʥʳʝ ʧʨʦʝʢʪʳ [10], ʭʦʪʷ ʦʙʰʠʨʥʳʡ ʤʘʪʝʨʠʘʣ ʦ ʥʠʭ ʚʧʦʣʥʝ ʜʦʩʪʦʚʝʨʥʦ ʠʟʣʦʞʝʥ ʥʘ 

ʩʪʨʘʥʠʮʘʭ ɺʠʨʪʫʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʫʟʝʷ ʕ.ʄ. ʇʨʦʡʜʘʢʦʚʘ [11].  

II.  ʇɸʈɸɼʀɻʄɸ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ 

1. ʊʝʭʥʦʣʦʛʠʯʥʦʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: ʧʨʘʢʪʠʯʥʦʩʪʴ ʠ ʥʘʜʸʞʥʦʩʪʴ 

ɺ ʪʝ ʚʨʝʤʝʥʘ, ʭʦʪʷ ʫʞʝ ʩʫʱʝʩʪʚʦʚʘʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʯʠʩʣʝʥʠʡ ï ʤʘʰʠʥʘ 

ʊʴʶʨʠʥʛʘ, ʣʷʤʙʜʘ-ʠʩʯʠʩʣʝʥʠʝ ʏʸʨʯʘ, ʧʨʦʜʫʢʮʠʠ ʇʦʩʪʘ, ʮʝʧʠ ʄʘʨʢʦʚʘ, ʝʱʸ ʥʝ ʩʣʦʞʠʣʠʩʴ ʩʪʘʥʜʘʨʪʳ ʥʘ 

ʧʦʜʭʦʜʳ ʢ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʨʝʰʝʥʠʡ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʚ ʚʠʜʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ. ɸʙʩʪʨʘʢʪʥʳʝ 

ʜʦʩʪʠʞʝʥʠʷ ʤʘʪʝʤʘʪʠʢʦʚ ʚʦʦʙʱʝ ʩ ʙʦʣʴʰʠʤ ʪʨʫʜʦʤ ʧʦʣʫʯʘʶʪ ʧʨʠʟʥʘʥʠʝ ʫ ʧʨʘʢʪʠʢʦʚ. ʇʦʥʷʪʠʡʥʘʷ ʙʘʟʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʙʳʣʘ ʩʣʠʰʢʦʤ ʜʘʣʝʢʘ ʦʪ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ.  

ʈʘʩʩʢʘʟʳʚʘʶʪ, ʯʪʦ ɸʣʝʢʩʝʡ ɸʜʨʝʝʚʠʯ ʃʷʧʫʥʦʚ ʧʦʩʝʪʠʣ ʌʝʦʬʘʥʠʶ, ʛʜʝ ʦʪʣʘʞʠʚʘʣʘʩʴ ʄʕʉʄ, 

ʧʦʩʤʦʪʨʝʣ ʢʘʢ ʠʥʞʝʥʝʨʳ ʨʘʙʦʪʘʶʪ ʩ ʵʪʦʡ ʤʘʰʠʥʦʡ ʠ ʚʝʨʥʫʣʩʷ ʚ ʄʦʩʢʚʫ ʩ ʤʝʪʦʜʦʤ ʦʧʝʨʘʪʦʨʥʳʭ ʩʭʝʤ, 

ʢʦʪʦʨʳʡ ʠ ʦʧʠʩʘʣ ʩʣʫʰʘʪʝʣʷʤ ʧʝʨʚʳʭ ʣʝʢʮʠʡ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʣʸʛʢʦʡ ʨʫʢʠ ɸʣʝʢʩʝʷ 

ɸʥʜʨʝʝʚʠʯʘ, ʥʘʰʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʦʙʨʝʣʦ ʩʨʘʟʫ ʜʚʝ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʝ ʧʘʨʘʜʠʛʤʳ: ʪʝʭʥʦʣʦʛʠʯʥʦʝ ʠ 

ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʩʭʝʤʘʪʦʣʦʛʠʷ ï ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ). ɺ ʦʩʥʦʚʝ ʙʳʣ ʤʝʪʦʜ ʦʧʝʨʘʪʦʨʥʳʭ 

ʩʭʝʤ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʛʨʘʬʦʚʳʝ ʩʭʝʤʳ, ʩʦʧʨʦʚʦʞʜʘʝʤʳʝ ʪʝʢʩʪʦʚʳʤʠ ʢʦʤʤʝʥʪʘʨʠʷʤʠ, ʧʨʠʛʦʜʥʳʤʠ ʚ 

ʢʘʯʝʩʪʚʝ ʧʦʷʩʥʝʥʠʡ ʧʨʠ ʟʘʧʠʩʠ ʥʘ ʙʣʘʥʢʘʭ ʯʠʩʣʦʚʦʛʦ ʢʦʜʘ ʧʨʦʛʨʘʤʤ. ʊʘʢʘʷ ʜʚʦʡʩʪʚʝʥʥʦʩʪʴ ʧʦʟʚʦʣʷʣʘ 

ʧʨʝʦʜʦʣʝʪʴ ʜʠʩʪʘʥʮʠʶ ʤʝʞʜʫ ʤʘʪʝʤʘʪʠʢʦ-ʠʥʪʫʠʪʠʚʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʘʣʛʦʨʠʪʤʘ ʨʝʰʝʥʠʷ ʠ ʝʛʦ 

ʨʝʘʣʠʟʘʮʠʝʡ ʚ ʤʘʰʠʥʥʳʭ ʢʦʜʘʭ. ʉʦʙʩʪʚʝʥʥʦ, ʛʨʘʬʦʚʳʝ ʩʭʝʤʳ ʧʦʧʫʪʥʦ ʚʳʧʦʣʥʷʣʠ ʨʦʣʴ ʥʦʨʤʘʣʠʟʘʪʦʨʘ 

ʩʣʦʞʥʦʩʪʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʧʨʘʢʪʠʯʥʦʩʪʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ï ʧʨʝʜʧʦʯʪʝʥʠʝ ʟʘʜʘʯ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝ 

ʪʨʝʙʫʝʪ ʯʨʝʟʤʝʨʥʦ ʩʣʦʞʥʳʭ ʩʭʝʤ. ʇʨʦʛʦʥ ʧʦʣʫʯʝʥʥʦʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʛʨʘʤʤʳ ʛʘʨʘʥʪʠʨʦʚʘʣ 

çʦʙʲʝʢʪʠʚʥʫʶè ʥʘʜʸʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ï ʝʸ ʨʝʟʫʣʴʪʘʪ ʙʳʣ ʜʦʩʪʫʧʝʥ ʠ ʙʝʟ ʧʨʠʩʫʪʩʪʚʠʷ ʘʚʪʦʨʘ [12-17].  

ʆʩʦʙʝʥʥʦʩʪʠ ʵʪʦʛʦ ʣʝʛʝʥʜʘʨʥʦʛʦ ʢʫʨʩʘ ʦʪʤʝʯʘʶʪ ʃʶʙʠʤʩʢʠʡ ʕ.ɿ., ʇʦʪʪʦʩʠʥ ʀ.ɺ., ʐʫʨʘ-ɹʫʨʘ ʄ.ʈ. 

ʚ ʩʪʘʪʴʝ ñʆʪ ʧʨʦʛʨʘʤʤʠʨʫʶʱʠʭ ʧʨʦʛʨʘʤʤ ʢ ʩʠʩʪʝʤʘʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʨʦʩʩʠʡʩʢʠʡ ʦʧʳʪ)ò [18], ʛʜʝ 

ʚʳʜʝʣʷʶʪ ʢʣʶʯʝʚʳʝ ʧʦʥʷʪʠʷ ʙʫʜʫʱʝʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ñɸ.ɸ. ʃʷʧʫʥʦʚ ʚ ʪʝ ʞʝ ʛʦʜʳ 

ʘʪʘʢʦʚʘʣ ʧʨʦʙʣʝʤʫ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ. ʆʥ ʟʘʤʝʪʠʣ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʤʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʧʝʨʘʪʦʨʳ ʠʟ 

ʥʝʙʦʣʴʰʦʛʦ ʥʘʙʦʨʘ ʪʠʧʦʚʳʭ ʦʧʝʨʘʪʦʨʦʚ ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʦʨʤʘʣʴʥʦ ʚ ʚʠʜʝ ʩʪʨʦʢʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʧʝʨʘʪʦʨʦʚ ʧʨʦʛʨʘʤʤʳ. ʅʘ ʷʟʳʢʝ ʦʧʝʨʘʪʦʨʥʳʭ ʩʭʝʤ ʧʨʦʛʨʘʤʤʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʩʭʝʤʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʫʧʨʘʚʣʷʶʱʝʤʫ ʛʨʘʬʫ ʧʨʦʛʨʘʤʤʳ, ʠ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʩʧʝʮʠʬʠʢʘʮʠʡ ʢʘʞʜʦʛʦ ʦʧʝʨʘʪʦʨʘ. ʕʪʠ ʠʜʝʠ ɸ.ɸ. ʃʷʧʫʥʦʚ ʧʦʣʦʞʠʣ ʚ ʦʩʥʦʚʫ ʢʫʨʩʘ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, 

ʯʠʪʘʚʰʝʛʦʩʷ ʠʤ ʚ ʄʦʩʢʦʚʩʢʦʤ ʋʥʠʚʝʨʩʠʪʝʪʝ. ʇʦʥʷʪʠʝ ʧʨʦʛʨʘʤʤʳ ʢʘʢ ʥʝʢʦʪʦʨʦʡ ʦʧʝʨʘʪʦʨʥʦʡ ʩʪʨʫʢʪʫʨʳ, 

ʚʟʛʣʷʜ ʥʘ ʧʨʦʛʨʘʤʤʫ ʩʚʝʨʭʫ, ʙʳʣʦ ʨʝʚʦʣʶʮʠʦʥʥʦʡ ʠʜʝʝʡ, ʢʦʪʦʨʘʷ ʧʨʘʢʪʠʯʝʩʢʠ ʩʨʘʟʫ ʞʝ ʣʝʛʣʘ ʚ ʦʩʥʦʚʫ 

ʧʝʨʚʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʪʨʘʥʩʣʷʪʦʨʦʚ.ò  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ɸʣʝʢʩʝʷ ɸʥʜʨʝʝʚʠʯʘ ʦʪʣʠʯʘʣʘ ʙʦʣʴʰʘʷ ʣʶʙʦʚʴ ʢ ʥʘʫʯʥʳʤ ʦʪʢʨʳʪʠʷʤ. ʃʝʢʮʠʠ 

ʧʦ ʤʘʪʘʥʘʣʠʟʫ ʥʘ ʄʄʌ ʅɻʋ ʦʥ ʦʙʳʯʥʦ ʥʘʯʠʥʘʣ ʨʘʩʩʢʘʟʦʤ ʦ ʥʦʚʝʡʰʠʭ ʦʪʢʨʳʪʠʷʭ ʠ ʜʦʩʪʠʞʝʥʠʷʭ ʚ ʩʘʤʳʭ 

ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ï ʘʩʪʨʦʥʦʤʠʠ, ʙʠʦʣʦʛʠʠ, ʣʠʥʛʚʠʩʪʠʢʝ, ʬʠʟʠʢʝ, ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʝ ʠ ʜʨ., ʢʘʟʘʣʦʩʴ ʥʝ 

ʙʳʣʦ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʥʝ ʧʨʠʚʣʝʢʘʚʰʠʭ ʝʛʦ ʣʶʙʦʟʥʘʪʝʣʴʥʦʩʪʠ. 

2. ʉʠʩʪʝʤʥʦʝ ʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: ʪʨʫʜʦʸʤʢʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ 

ʉʨʝʜʠ ʩʣʫʰʘʪʝʣʝʡ ʙʳʣ ɸʥʜʨʝʡ ɽʨʰʦʚ, ʙʫʜʫʱʠʡ ʘʢʘʜʝʤʠʢ, ʠ ʨʷʜ ʝʛʦ ʜʨʫʟʝʡ, ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʩʪʘʣʠ 

ʵʥʪʫʟʠʘʩʪʘʤʠ ʠ ʚʠʜʥʳʤʠ ʜʝʷʪʝʣʷʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʆʥʠ ʦʢʘʟʘʣʠʩʴ ʚʧʦʣʥʝ ʩʧʦʩʦʙʥʳʤʠ ʧʨʦʜʚʠʛʘʪʴ ʦʙʝ 

ʧʘʨʘʜʠʛʤʳ, ʠʭ ʥʝ ʩʤʫʱʘʣ ʥʠ ʫʨʦʚʝʥʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʷ, ʥʠ ʪʨʫʜʦʸʤʢʦʩʪʴ ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤ 

ʥʘ ʜʦʩʪʫʧʥʦʡ ʚ ʪʝ ʚʨʝʤʝʥʘ ʪʝʭʥʠʢʝ.  

ʈʦʤʘʥʪʠʯʝʩʢʦʝ ʥʘʯʘʣʦ ʵʪʦʡ ʵʧʦʭʠ ʦʧʠʩʘʥʦ ʤʥʦʛʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ. ʊʘʢ, ɽ.ɸ. ɾʦʛʦʣʝʚ ʚ ʩʪʘʪʴʝ ñʂʘʢ 

ɸ.ʇ. ɽʨʰʦʚ ʩʪʘʣ ʧʨʦʛʨʘʤʤʠʩʪʦʤò [19] ʦʪʤʝʯʘʣ: ñɸ.ʇ. ɽʨʰʦʚ ʦʢʦʥʯʠʣ ʤʝʭʘʥʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ 

ʄɻʋ ʧʦ ʢʘʬʝʜʨʝ ɺʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʚ 1954 ʛʦʜʫ. ʕʪʦ ʙʳʣ ʧʝʨʚʳʡ ʚʳʧʫʩʢ ʢʘʬʝʜʨʳ, ʜʣʷ ʢʦʪʦʨʦʛʦ 

ʯʠʪʘʣʩʷ ʢʫʨʩ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʃʝʢʮʠʠ ʯʠʪʘʣ ʧʨʦʬʝʩʩʦʨ ɸ.ɸ. ʃʷʧʫʥʦʚ. ɿʘʚ. ʢʘʬʝʜʨʦʡ ɺʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʤʘʪʝʤʘʪʠʢʠ ʚ ʪʦ ʚʨʝʤʷ ʙʳʣ ʧʨʦʬʝʩʩʦʨ ɹ.ʄ. ʑʠʛʦʣʝʚ (ʘʢʘʜʝʤʠʢ ʉ.ʃ. ʉʦʙʦʣʝʚ
3
 ʩʪʘʣ ʟʘʚ. ʢʘʬʝʜʨʦʡ ʪʦʣʴʢʦ 

                                                           
2 ɼʦʩʪʘʪʦʯʥʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʶ çʧʘʨʘʜʠʛʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷè ʜʘʣ ʇʠʪʝʨ ɺʝʛʥʝʨ, ʩʚʷʟʳʚʘʷ ʝʛʦ ʩ 

ʫʩʣʦʚʠʷʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʚʝʨʝʥʳ [59]. ʈ. ʌʣʦʡʜ ʚʚʸʣ ʵʪʦʪ ʪʝʨʤʠʥ ʙʝʟ ʬʦʨʤʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʧʨʦʩʪʦ 
ʧʦʢʘʟʘʣ ʥʘ ʧʨʠʤʝʨʘʭ. 
3 ʀʟʚʝʩʪʥʦ, ʯʪʦ ʉ.ʃ. ʉʦʙʦʣʝʚ ʧʨʠʛʣʘʩʠʣ ɸ.ʇ. ɽʨʰʦʚʘ ʚ ʅʦʚʦʩʠʙʠʨʩʢʠʡ ɸʢʘʜʝʤʛʦʨʦʜʦʢ. 
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ʧʦʩʣʝ ʧʝʨʝʝʟʜʘ ʚ ʥʦʚʦʝ ʟʜʘʥʠʝ). ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʫʥʠʚʝʨʩʠʪʝʪʘ ʤʳ ʩ ɸ.ʇ. ɽʨʰʦʚʳʤ ʨʝʛʫʣʷʨʥʦ ʚʩʪʨʝʯʘʣʠʩʴ 

ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤʠʩʪʩʢʠʭ ʬʦʨʫʤʘʭ. ʆʥ ʩʪʘʣ ʧʨʠʟʥʘʥʥʳʤ ʣʠʜʝʨʦʤ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʉʉʉʈò.  

ʀ.ɺ. ʇʦʪʪʦʩʠʥ ʫʪʦʯʥʷʝʪ: çʆʥ ʧʨʠʥʘʜʣʝʞʘʣ ʢ ʧʝʨʚʦʤʫ ʚ ʉʉʉʈ ʚʳʧʫʩʢʫ ʜʠʧʣʦʤʠʨʦʚʘʥʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ï ʪʘʢ ʞʝ, ʢʘʢ ʠ ʝʛʦ ʦʜʥʦʢʘʰʥʠʢʠ ʕ.ɿ. ʃʶʙʠʤʩʢʠʡ, ɺ.ʉ. ʐʪʘʨʢʤʘʥ, 

ʀ.ɹ. ɿʘʜʳʭʘʡʣʦ, ɺ.ɺ. ʃʫʮʠʢʦʚʠʯ, ʆ.ʉ. ʂʫʣʘʛʠʥʘ, ʅ.ʅ. ʈʠʢʢʦ ʠ ʜʨʫʛʠʝè.  

ʕ.ɿ. ʃ ʙʁʠʤʩʢʠʡ ʥʘʧʦʤʠʥʘʝʪ: çʇʝʨʚʳʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʪʨʘʥʩʣʷʪʦʨʳ ʥʦʩʠʣʠ ʤʥʝʤʦʥʠʯʝʩʢʦʝ ʥʘʟʚʘʥʠʝ 

ʧʨʦʛʨʘʤʤʠʨʫʶʱʠʭ ʧʨʦʛʨʘʤʤè (ʇʇ). ʆʥ ʰʘʛ ʟʘ ʰʘʛʦʤ ʦʪʩʣʝʞʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʘʨʪʦʚʳʭ ʠʜʝʡ ʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʠ ʘʚʘʥʛʘʨʜʘ ʢʦʣʣʝʢʪʠʚʦʚ, ʩʫʤʝʚʰʠʭ ʵʪʠ ʠʜʝʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʠ ʚʥʝʜʨʷʪʴ. çʇʇ ʜʣʷ ɹʕʉʄ, 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ɸ.ʇ. ɽʨʰʦʚʳʤ, ʃ.ʅ. ʂʦʨʦʣʝʚʳʤ, ɺ.ʄ. ʂʫʨʦʯʢʠʥʳʤ, ʃ.ɼ. ʇʘʥʠʥʦʡ ʠ ɺ.ɼ. ʇʦʜʜʝʨʶʛʠʥʳʤ, 

ʨʘʟʚʠʚʘʣʘ ʚʭʦʜʥʦʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʫʶʱʠʭ ʧʨʦʛʨʘʤʤ [20]. ɺʦ-ʧʝʨʚʳʭ, ʦʥʘ ʦʙʲʝʜʠʥʷʣʘ ʩʭʝʤʫ ʠ 

ʩʧʝʮʠʬʠʢʘʮʠʶ ʦʧʝʨʘʪʦʨʦʚ ʚ ʦʜʥʦʤ ʪʝʢʩʪʝ, ʚʦ-ʚʪʦʨʳʭ, ʙʳʣ ʚʚʝʜʝʥ ʧʝʨʚʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʦʧʝʨʘʪʦʨ, ʘ ʠʤʝʥʥʦ ï 

ʩʪʦʣʴ ʩʫʱʝʩʪʚʝʥʥʳʡ ʦʧʝʨʘʪʦʨ ʮʠʢʣʘ (ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʦʚʨʝʤʝʥʥʳʤ ʮʠʢʣʘʤ ʩ ʧʘʨʘʤʝʪʨʦʤ)è.  

çʇʇ-2 ʧʦʩʣʫʞʠʣʘ ʠʜʝʡʥʦʡ ʦʩʥʦʚʦʡ ʜʚʫʭ ʧʨʦʝʢʪʦʚ ï ʇʇ ʜʣʷ ʉʪʨʝʣʳ 4 [21] (ʨʘʟʨʘʙʦʪʯʠʢʠ 

ʅ.ʄ. ɽʨʰʦʚʘ, ɽ.ɸ. ɾʦʛʦʣʝʚ, ʊ.ʉ. ʈʦʩʣʷʢʦʚ, ʅ.ʇ. ʊʨʠʬʦʥʦʚ ʠ ʜʨ. ʧʨʠ ʠʜʝʡʥʦʤ ʨʫʢʦʚʦʜʩʪʚʝ ʄ.ʈ. ʐʫʨʘ-

ɹʫʨʳ) ʠ ʇʇ ʜʣʷ ʉʪʨʝʣʳ 7 [22] (ʨʘʟʨʘʙʦʪʯʠʢʠ ɸ.ʄ. ɹʫʭʪʠʷʨʦʚ, ʃ.ɺ. ɺʦʡʪʠʰʝʢ, ʅ.ɸ. ʂʨʠʥʠʮʢʠʡ, 

ɸ.ɸ. ʃʝʚʠʥʘ, ʀ.ɺ. ʇʦʪʪʦʩʠʥ, ɻ.ɼ. ʌʨʦʣʦʚ). ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʚʘʷ ʠʟ ʥʠʭ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʟʘʯʘʪʦʢ 

ʥʘʩʪʦʷʱʝʡ ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: ʧʦʤʠʤʦ ʩʦʙʩʪʚʝʥʥʦ ʪʨʘʥʩʣʷʪʦʨʘ ʦʥʘ ʩʦʜʝʨʞʘʣʘ ʩʠʩʪʝʤʫ ʩʙʦʨʢʠ 

ʤʦʜʫʣʝʡ ʠ ʥʝʢʦʪʦʨʳʝ ʩʨʝʜʩʪʚʘ ʦʪʣʘʜʢʠ. ʊʨʘʥʩʣʷʪʦʨ ʧʦʣʫʯʘʣ ʪʘʢʠʝ ʬʨʘʛʤʝʥʪʳ ʦʙʲʝʢʪʥʦʡ ʧʨʦʛʨʘʤʤʳ, 

ʢʦʪʦʨʳʝ ʧʦʪʦʤ ʥʘʟʦʚʫʪ ʤʦʜʫʣʷʤʠ, ʘ ʩʠʩʪʝʤʘ ʩʙʦʨʢʠ ʩʦʟʜʘʚʘʣʘ ʧʨʦʛʨʘʤʤʫ ʠʟ ʦʪʪʨʘʥʩʣʠʨʦʚʘʥʥʳʭ ʤʦʜʫʣʝʡ ʠ 

ʙʠʙʣʠʦʪʝʯʥʳʭ ʧʨʦʛʨʘʤʤ. ʇʇ ʜʣʷ ʉʪʨʝʣʳ 3 [23] (ʨʘʟʨʘʙʦʪʯʠʢʠ ʊ.ʄ. ɺʝʣʠʢʘʥʦʚʘ, ɸ.ʇ. ɽʨʰʦʚ, ʂ.ɺ. ʂʠʤ, 

ɺ.ʄ. ʂʫʨʦʯʢʠʥ, ʖ.ɸ. ʆʣʝʡʥʠʢ-ʆʚʦʜ, ɺ.ɼ. ʇʦʜʜʝʨʶʛʠʥ) ʩʦʟʜʘʚʘʣʘʩʴ ʧʦʜ ʠʜʝʡʥʳʤ ʚʣʠʷʥʠʝʤ ʇʇ ɹʕʉʄ. ɺ 

ʥʝʡ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʨʷʜ ʠʜʝʡ, ʥʦʚʳʭ ʪʦʛʜʘ, ʥʦ ʩʪʘʚʰʠʭ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʩʝʡʯʘʩ ï ʪʘʙʣʠʯʥʳʡ ʧʦʜʭʦʜ ʢ 

ʩʠʥʪʘʢʩʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ, ʦʧʪʠʤʘʣʴʥʦʝ (ʧʦ ʯʠʩʣʫ ʨʘʙʦʯʠʭ ʧʝʨʝʤʝʥʥʳʭ) ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ 

ʚʳʨʘʞʝʥʠʡ. ɸ.ʇ. ɽʨʰʦʚʳʤ ʙʳʣ ʥʝʟʘʚʠʩʠʤʦ (ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʇʝʪʝʨʩʝʥʦʤ) ʠʟʦʙʨʝʪʝʥ ʤʝʪʦʜ 

ʭʝhʠʨʦʚʘʥʠʷ [24], ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʣʩʷ ʢ ʵʢʦʥʦʤʠʠ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ.  

ʀʪʘʢ, ʧʨʠ ʩʪʘʥʦʚʣʝʥʠʠ ʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʩʦʟʜʘʥʠʝʤ ʧʝʨʚʳʭ ʨʦʩʩʠʡʩʢʠʭ 

ʪʨʘʥʩʣʷʪʦʨʦʚ ï ʧʨʦʛʨʘʤʤʠʨʫʶʱʠʭ ʧʨʦʛʨʘʤʤ ï ʰʝʣ ʧʨʦʮʝʩʩ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠ ʦʬʦʨʤʣʝʥʠʷ ʙʘʟʦʚʳʭ ʠʜʝʡ ʠ 

ʧʦʜʭʦʜʦʚ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʢʦʣʣʝʢʪʠʚʦʚ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʩʢʘʟʘʚʰʠʭ 

ʩʚʦʝ ʩʣʦʚʦ ʠ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʂʘʢ ʥʝʢʦʪʦʨʳʡ ʠʪʦʛ ʵʪʦʛʦ ʥʘʯʘʣʴʥʦʛʦ 

ʵʪʘʧʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʳʰʝʜʰʘʷ ʚ 1958 ʛ. ʧʝʨʚʘʷ ʚ ʤʠʨʦʚʦʡ ʥʘʫʢʝ ʤʦʥʦʛʨʘʬʠʷ ɸ.ʇ. ɽʨʰʦʚʘ [25], 

ʧʦʩʚʷʱʝʥʥʘʷ ʧʨʦʙʣʝʤʘʤ ʪʨʘʥʩʣʷʮʠʠ. ʄʦʥʦʛʨʘʬʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʩʨʘʟʫ ʙʳʣʘ ʧʝʨʝʚʝʜʝʥʘ ʠ ʠʟʜʘʥʘ ʟʘ ʨʫʙʝʞʦʤ 

[26].  

ʅʫʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩ ʪʨʘʥʩʣʷʮʠʠ ʩʪʘʨʪʦʚʘʣʦ ʥʝ ʪʦʣʴʢʦ ʩʠʩʪʝʤʥʦʝ, ʥʦ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. ʀʤʝʥʥʦ ʨʘʙʦʪʳ ʧʦ ʚʭʦʜʥʳʤ ʷʟʳʢʘʤ (ʦʧʝʨʘʪʦʨʥʳʤ ʩʭʝʤʘʤ) ʠ ʪʨʘʥʩʣʷʪʦʨʘʤ 

(ʧʨʦʛʨʘʤʤʠʨʫʶʱʠʤ ʧʨʦʛʨʘʤʤʘʤ) ʧʦʩʣʫʞʠʣʠ ʪʦʣʯʢʦʤ ʢ ʩʦʟʜʘʥʠʶ ʧʝʨʚʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʛʨʘʤʤ 

ï ʩʭʝʤʘʤ ʗʥʦʚʘ [27]. ʅʘʯʘʣʴʥʳʤ ʪʦʣʯʢʦʤ ʢ ʧʦʷʚʣʝʥʠʶ ʪʘʢʦʡ ʠʟʚʝʩʪʥʦʡ ʤʦʜʝʣʠ, ʢʘʢ ʩʪʘʥʜʘʨʪʥʳʝ ʩʭʝʤʳ 

ʩʪʘʣʘ ʨʘʙʦʪʘ ɸ.ʇ. ɽʨʰʦʚʘ, ʦʜʥʦʛʦ ʠʟ ʩʦʟʜʘʪʝʣʝʡ ʧʝʨʚʳʭ ʪʨʘʥʩʣʷʪʦʨʦʚ ʧʦ ʦʧʝʨʘʪʦʨʥʳʤ ʘʣʛʦʨʠʪʤʘʤ [28].è  

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʙʳʣʦ ʚʝʩʴʤʘ ʪʨʫʜʦʸʤʢʠʤ ʠ ʪʨʝʙʦʚʘʪʝʣʴʥʳʤ ʢ ʫʨʦʚʥʶ 

ʩʧʦʩʦʙʥʦʩʪʝʡ. ɺʳʩʦʢʘʷ ʪʨʫʜʦʸʤʢʦʩʪʴ ʧʨʝʧʷʪʩʪʚʦʚʘʣʘ ʨʘʟʚʠʪʠʶ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʙʦʣʝʝ ʤʘʩʩʦʚʫʶ 

ʧʨʦʬʝʩʩʠʶ. ʂʦʥʝʯʥʦ, ʙʳʣʠ ʩʦʟʜʘʥʳ ʧʨʝʮʝʜʝʥʪʳ ʥʝʧʨʝʚʟʦʡʜʸʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʩʪʩʢʦʛʦ ʤʘʩʪʝʨʩʪʚʘ, ʢʘʢ ʀʉ-2 

ʄ.ʈ. ʐʫʨʘ-ɹʫʨʳ [29], ʥʦ ʤʘʣʦ ʢʪʦ ʤʦʛ ʧʦʚʪʦʨʠʪʴ ʪʘʢʠʝ ʦʙʨʘʟʮʳ. ɺʳʭʦʜ ʙʳʣ ʥʘʡʜʝʥ ʚ ʠʜʝʝ 

ʧʨʦʛʨʘʤʤʠʨʫʶʱʠʭ ʧʨʦʛʨʘʤʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʨʦʞʜʝʥʠʝ ʧʘʨʘʜʠʛʤʳ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩʥʠʞʘʶʱʝʛʦ 

ʪʨʫʜʦʸʤʢʦʩʪʴ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʩʨʝʜʩʪʚ, ʦʙʲʝʜʠʥʷʶʱʠʭ ʜʦʩʪʠʞʝʥʠʷ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩ ʦʙʦʙʱʝʥʠʝʤ ʥʘʭʦʜʦʢ ʠ ʠʟʦʙʨʝʪʝʥʠʡ ʪʝʭʥʦʣʦʛʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʄʦʥʦʛʨʘʬʠʷ ʩ ʦʧʠʩʘʥʠʝʤ ʧʨʦʛʨʘʤʤʠʨʫʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʧʨʠʚʣʝʢʣʘ ʚʥʠʤʘʥʠʝ ʤʠʨʦʚʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ, ʙʳʣʘ ʧʝʨʝʚʝʜʝʥʘ ʥʘ ʘʥʛʣʠʡʩʢʠʡ ʠ ʩʪʘʣʘ ʬʫʥʜʘʤʝʥʪʦʤ ʜʘʣʴʥʝʡʰʠʭ ʨʘʙʦʪ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʪʨʘʥʩʣʷʪʦʨʦʚ. ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʠʨʫʶʱʠʭ ʧʨʦʛʨʘʤʤ ʧʦʪʨʝʙʦʚʘʣʘ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʦʚ ʠ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ, ʫʜʦʙʥʳʭ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʥʦ ʠ ʛʘʨʘʥʪʠʨʫʶʱʠʭ ʜʦʩʪʘʪʦʯʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʨʝʰʝʥʠʡ.  

3. ʆʧʪʠʤʠʟʘʮʠʦʥʥʦʝ ʠ ʜʦʢʘʟʘʪʝʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʜʘ ʠ ʧʨʘʚʠʣʴʥʦʩʪʴ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

ʆʩʥʦʚʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʥʘ ʧʫʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʫʶʱʠʭ ʧʨʦʛʨʘʤʤ ʩʪʘʣ ʜʠʩʩʦʥʘʥʩ ʤʝʞʜʫ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʢʦʜʘ ʧʨʠ ʨʫʯʥʦʤ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ. ʈʘʟʥʦʩʪʴ ʚ 

ʪʨʫʜʦʸʤʢʦʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦʢʘ ʥʝ ʙʳʣʘ ʦʩʦʙʦ ʚʘʞʥʦʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʮʝʥʦʡ ʤʘʰʠʥʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʆʧʪʠʤʠʟʠʨʫʶʱʝʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘʮʝʣʝʥʦ ʥʘ ʧʦʣʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʘʰʠʥʥʦʛʦ ʢʦʜʘ ʮʝʥʦʡ ʙʦʣʝʝ 

ʩʣʦʞʥʦʛʦ ʘʥʘʣʠʟʘ ʪʝʢʩʪʘ ʧʨʦʛʨʘʤʤ.  
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ʕ.ɿ. ʃʶʙʠʤʩʢʠʡ: çʈʘʙʦʪʳ ʥʘʜ ʵʪʠʤʠ ʪʨʘʥʩʣʷʪʦʨʘʤʠ (ʊɸ-2, ʊɸ-1 ʠ ɸʃʔʌɸ) ʥʘʯʘʣʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠ 

ʩʨʘʟʫ ʧʦʩʣʝ ʧʫʙʣʠʢʘʮʠʠ ʟʘʚʝʨʰʝʥʥʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʨʘʙʦʯʝʡ ʛʨʫʧʧʦʡ ʦʧʠʩʘʥʠʷ ʷʟʳʢʘ 
4
. ʍʦʪʷ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʧʝʨʚʳʤ ʘʣʛʦʣʦʚʩʢʠʤ ʪʨʘʥʩʣʷʪʦʨʦʤ ʩʪʘʣ ʪʨʘʥʩʣʷʪʦʨ ɸʡʨʦʥʩʘ, ʥʦ ʠ ʊɸ-1, ʠ ʊɸ-2 ʙʳʣʠ ʟʘʚʝʨʰʝʥʳ 

ʚ 1963ʛ., ʪ.ʝ. ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʜʨʫʛʠʤʠ ʠʟʚʝʩʪʥʳʤʠ ʟʘʧʘʜʥʳʤʠ ʨʘʙʦʪʘʤʠ ï ʇ.ʅʘʫʨʘ ʠ 

ʕ.ɼʝʡʢʩʪʨʳ. ʊʨʘʥʩʣʷʪʦʨ ɸʃʔʌɸ ʚʚʠʜʫ ʦʙʲʝʤʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʙʳʣ ʟʘʚʝʨʰʝʥ ʛʦʜʦʤ ʧʦʟʞʝè.  

ç... ʜʣʷ ʪʝʭ, ʢʦʤʫ ʥʘʜʦ ʙʳʣʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʟʘʜʘʯʠ ʩ ʙʦʣʴʰʠʤ ʩʯʝʪʦʤ ʠ, ʟʥʘʯʠʪ, ʦʙʷʟʘʪʝʣʴʥʦ 

ʠʤʝʪʴ ʵʬʬʝʢʪʠʚʥʳʡ ʢʦʜ, ʩʫʱʝʩʪʚʦʚʘʣ ɸʃʔʌɸ-ʪʨʘʥʩʣʷʪʦʨè. 

çʆʪʝʯʝʩʪʚʝʥʥʳʝ ʷʟʳʢʠ ɸʣʤʦ[30], ʕʧʩʠʣʦʥ [31], ʉʠʛʤʘ [32], ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʜʥʠʤʠ ʠʟ ʧʝʨʚʳʭ ʚ ʤʠʨʝ 

ʷʟʳʢʦʚ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩʦʟʜʘʚʘʣʠʩʴ, ʧʦʵʪʦʤʫ, ʚ ʢʦʣʣʝʢʪʠʚʘʭ ʪʨʘʥʩʣʷʪʦʨʱʠʢʦʚ, ʪʦʣʴʢʦ ʯʪʦ 

ʟʘʚʝʨʰʠʚʰʠʭ ʙʦʣʴʰʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʝʢʪʳ ʠ ʧʦʯʫʚʩʪʚʦʚʘʚʰʠʭ, ʢʘʢʦʚʦ ʩʘʧʦʞʥʠʢʫ ʦʙʭʦʜʠʪʴʩʷ ʙʝʟ ʩʘʧʦʛè. 

ʀ.ɺ. ʇʦʪʪʦʩʠʥ: çʅʝʩʤʦʪʨʷ ʥʘ ʩʚʦʠ ʤʦʣʦʜʳʝ ʛʦʜʳ, ɸ.ʇ. ɽʨʰʦʚ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʫʞʝ ʩʪʘʣ ʠʟʚʝʩʪʥʳʤ 

ʩʧʝʮʠʘʣʠʩʪʦʤ ʚ ʦʙʣʘʩʪʠ ʪʨʘʥʩʣʷʮʠʠ ʠ ʦʜʥʠʤ ʠʟ ʣʠʜʝʨʦʚ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʩʪʨʘʥʝ ï ʦʥ ʙʳʣ ʨʫʢʦʚʦʜʠʪʝʣʝʤ 

ʜʚʫʭ ʧʨʦʝʢʪʦʚ ʧʨʦʛʨʘʤʤʠʨʫʶʱʠʭ ʧʨʦʛʨʘʤʤ, ʇʇ ɹʕʉʄ ʠ ʇʇʉ, ʘʚʪʦʨʦʤ ʧʝʨʚʦʡ ʤʦʥʦʛʨʘʬʠʠ ʧʦ 

ʪʨʘʥʩʣʷʮʠʠè. 

çɼʦʩʪʠʞʝʥʠʶ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʦʩʣʫʞʠʣ ʙʦʛʘʪʳʡ ʥʘʙʦʨ ʦʧʪʠʤʠʟʘʮʠʡ, ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʚ ɸʣʴʬʘ-

ʪʨʘʥʩʣʷʪʦʨʝ [33, 34] . ɹʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʩʤʝʰʘʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʪʦ, ʯʪʦ ʧʦʟʜʥʝʝ ʥʘ ɿʘʧʘʜʝ 

ʙʳʣʦ ʥʘʟʚʘʥʦ "casing") ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʢʘʢ ʧʨʦʮʝʜʫʨʳ, ʮʠʢʣʳ, ʠʥʜʝʢʩʥʳʝ ʚʳʨʘʞʝʥʠʷ, ʢʦʛʜʘ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʢʦʥʪʝʢʩʪʘ ʚʳʙʠʨʘʣʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʠʟ ʜʦʧʫʩʪʠʤʳʭ ʩʧʦʩʦʙ ʛʝʥʝʨʘʮʠʠ 

ʢʦʥʩʪʨʫʢʮʠʡ. ʆʩʦʙʝʥʥʦ ʠʟʦʱʨʝʥʥʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʣʠʩʴ ʧʨʦʮʝʜʫʨʳ ʠ ʧʦʜʩʪʘʥʦʚʢʘ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʥʠʭ: 

ʚʳʙʦʨ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩʨʝʜʠ 11 ʩʧʦʩʦʙʦʚ.
5
 ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʣʛʦʣʦʚʩʢʠʝ ʧʨʦʮʝʜʫʨʳ ʧʨʠ ʚʩʝʡ ʤʦʱʥʦʩʪʠ 

ʤʝʭʘʥʠʟʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʣʠʩʴ ʦʧʪʠʤʘʣʴʥʳʤ ʦʙʨʘʟʦʤ (ʯʪʦ ʩʪʠʤʫʣʠʨʦʚʘʣʦ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʘʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦ ʩʨʝʜʩʪʚʦ). ʉʫʱʝʩʪʚʦʚʘʚʰʘʷ ʨʘʥʝʝ ʦʧʪʠʤʠʟʘʮʠʷ ʵʢʦʥʦʤʠʠ ʚʳʨʘʞʝʥʠʡ ʙʳʣʘ ʩʫʱʝʩʪʚʝʥʥʦ 

ʨʘʟʚʠʪʘ ï ʧʦʣʥʦʩʪʴʶ ʫʯʠʪʳʚʘʣʠʩʴ ʩʚʦʡʩʪʚʘ ʢʦʤʤʫʪʘʪʠʚʥʦʩʪʠ ʠ ʘʩʩʦʮʠʘʪʠʚʥʦʩʪʠ; ʝʩʣʠ ʵʪʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʥʝ ʩʪʘʣʦ ʛʣʦʙʘʣʴʥʳʤ, ʪʦ ʦʥʦ ʫʞʝ ʙʳʣʦ ʢʚʘʟʠʣʦʢʘʣʴʥʳʤ. ɺʧʝʨʚʳʝ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʛʣʦʙʘʣʴʥʘʷ ʯʠʩʪʢʘ 

ʮʠʢʣʦʚ. ʊʱʘʪʝʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʜʚʝʨʛʘʣʠʩʴ ʦʧʝʨʘʮʠʠ ʥʘʜ ʤʥʦʛʦʤʝʨʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ï ʪʦ, ʯʝʛʦ ʥʝ ʙʳʣʦ 

ʚ ʩʪʘʥʜʘʨʪʥʦʤ ɸʣʛʦʣʝ, ʥʦ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʚʳʯʠʩʣʠʪʝʣʷʤʠ. ɺʧʝʨʚʳʝ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʛʣʦʙʘʣʴʥʘʷ 

ʵʢʦʥʦʤʠʷ ʧʘʤʷʪʠ, ʦʧʠʨʘʶʱʘʷʩʷ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ɸ.ʇ. ɽʨʰʦʚʘ ʠ ʉ.ʉ. ʃʘʚʨʦʚʘ [35].è  

ʀʩʪʦʨʠʷ ʠ ʠʜʝʠ ɸʃʔʌɸ-ʪʨʘʥʩʣʷʪʦʨʘ ʦʧʠʩʘʥʳ ʚ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʠʩʪʦʯʥʠʢʦʚ [36, 38].  

çɸʣʴʬʘ-ʪʨʘʥʩʣʷʪʦʨ ʩʪʘʣ ʧʝʨʚʳʤ ʚ ʤʠʨʝ ʪʨʘʥʩʣʷʪʦʨʦʤ ʩ ɸʣʛʦʣʘ ʩ ʙʦʣʴʰʠʤʠ ʦʧʪʠʤʠʟʠʨʫʶʱʠʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʇʦʭʦʞʠʡ ʘʥʛʣʠʡʩʢʠʡ ʧʨʦʝʢʪ ʍʦʫʢʠʥʩʘ ʠ ʍʘʢʩʪʝʙʣʘ, ʢʦʪʦʨʳʡ ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ ʚ ʵʪʦ ʚʨʝʤʷ, 

ʪʘʢ ʠ ʥʝ ʙʳʣ ʜʦ ʢʦʥʮʘ ʟʘʚʝʨʰʝʥ ʠʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʟʘʜʘʯʠ. ʂʦʥʝʯʥʦ, ʫʩʧʝʭʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʥʝ ʪʦʣʴʢʦ 

ʤʝʭʘʥʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ ʤʥʦʛʠʭ ʦʧʪʠʤʠʟʘʮʠʡ, ʥʦ ʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʫʱʝʩʪʚʦʚʘʚʰʝʡ ʤʝʪʦʜʦʣʦʛʠʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ. ɹʳʣʘ ʚʳʜʚʠʥʫʪʘ ʠʜʝʷ ʚʥʫʪʨʝʥʥʝʛʦ ʷʟʳʢʘ, ʢ ʧʨʦʛʨʘʤʤʝ ʥʘ ʢʦʪʦʨʦʤ ʠ ʧʨʠʤʝʥʷʶʪʩʷ 

ʦʧʪʠʤʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ, ʭʦʪʷ ʠ ʥʝ ʩʦʚʩʝʤ ʚ ʯʠʩʪʦʤ ʚʠʜʝ, ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ. ɹʳʣ ʪʘʢʞʝ ʨʝʘʣʠʟʦʚʘʥ 

ʧʨʘʢʪʠʯʝʩʢʠ ʛʣʦʙʘʣʴʥʳʡ ʘʥʘʣʠʟ ʢʦʥʪʝʢʩʪʘ, ʭʦʪʷ ʠ ʨʘʟʨʦʟʥʝʥʥʦ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʧʪʠʤʠʟʘʮʠʡ, ʫʯʝʪ ʢʦʪʦʨʦʛʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʣ ʤʦʱʥʦʩʪʴ ʦʧʪʠʤʠʟʘʮʠʡ ï ʟʘʨʦʜʳʰ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʪʦʢʦʚʦʛʦ ʘʥʘʣʠʟʘ. ʉʪʨʝʤʣʝʥʠʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʧʦʣʫʯʘʪʴ ʵʬʬʝʢʪʠʚʥʳʡ ʢʦʜ ʧʨʠʚʝʣʦ ʢ ʦʪʢʘʟʫ ʦʪ ʥʝʢʦʪʦʨʳʭ ʩʨʝʜʩʪʚ ɸʣʛʦʣʘ, ʚʘʞʥʝʡʰʠʤ 

ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʘ ʨʝʢʫʨʩʠʚʥʦʩʪʴ ʧʨʦʮʝʜʫʨ.  

ɸʣʴʬʘ-ʪʨʘʥʩʣʷʪʦʨ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚʦ ʤʥʦʛʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʩʪʨʘʥʳ. ʍʦʪʷ ʝʛʦ ʠʥʪʝʨʬʝʡʩʳ ʩ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʧʨʦʩʪʦʪʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʩʪʘʚʣʷʣʠ ʞʝʣʘʪʴ ʤʥʦʛʦ ʣʫʯʰʝʛʦ, ʥʦ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʦʣʫʯʘʝʤʦʛʦ ʢʦʜʘ ʦʙʝʩʧʝʯʠʣʘ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʵʪʦʡ ʩʠʩʪʝʤʝ. ʇʦʵʪʦʤʫ ʢʦʛʜʘ ʥʘ ʩʤʝʥʫ ʄ-20 

ʧʨʠʰʣʘ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʘʷ ʤʘʰʠʥʘ ɹʕʉʄ-6, ʦʨʛʘʥʠʟʘʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʙʦʣʴʰʠʤʠ 

ʟʘʜʘʯʘʤʠ, ʩʪʠʤʫʣʠʨʦʚʘʣʠ ʩʦʟʜʘʥʠʝ ʚʝʨʩʠʠ ɸʣʴʬʘ-ʪʨʘʥʩʣʷʪʦʨʘ ʜʣʷ ɹʕʉʄ-6. ʉʘʤʳʤ ʙʳʩʪʨʳʤ ʨʝʰʝʥʠʝʤ 

ʙʳʣʘ ʧʨʦʩʪʘʷ ʧʝʨʝʜʝʣʢʘ ɸʣʴʬʘ-ʪʨʘʥʩʣʷʪʦʨʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʪʘ ʝʛʦ ʯʘʩʪʴ, ʢʦʪʦʨʘʷ ʦʪʚʝʯʘʣʘ ʟʘ ʛʝʥʝʨʘʮʠʶ ʢʦʜʘ, 

ʙʳʣʘ ʟʘʤʝʥʝʥʘ ʛʝʥʝʨʘʪʦʨʦʤ ʢʦʜʘ ʜʣʷ ɹʕʉʄ-6. ɺʦʟʥʠʢ ʪʨʘʥʩʣʷʪʦʨ ɸʣʛʠʙʨ ("ɸʣʴʬʘ ʛʠʙʨʠʜʥʳʡ"), ʢʦʪʦʨʳʡ 

ʙʳʣ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʨʦʩʩ-ʪʨʘʥʩʣʷʪʦʨʦʚ. ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʠʤʝʣʦ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʥʦ ʟʘʪʦ 

ʦʥʦ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ ʙʳʩʪʨʦ, ʠ ʪʨʘʥʩʣʷʪʦʨ ɸʣʛʠʙʨ ʩʪʘʣ ʧʝʨʚʳʤ ʪʨʘʥʩʣʷʪʦʨʦʤ ʜʣʷ ʥʦʚʦʡ ʤʘʰʠʥʳ ɹʕʉʄ-6. 

ʈʝʰʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʣʝʛʯʘʣʦʩʴ ʪʝʤ, ʯʪʦ ʚ ɸʣʴʬʝ-ʪʨʘʥʩʣʷʪʦʨʝ ʫʞʝ ʩʫʱʝʩʪʚʦʚʘʣ ʚʥʫʪʨʝʥʥʠʡ ʷʟʳʢ, ʭʦʪʷ ʠ 

ʥʝ ʜʦ ʢʦʥʮʘ ʝʜʠʥʳʡ ʜʣʷ ʚʩʝʭ ʦʧʪʠʤʠʟʠʨʫʶʱʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡè. 

ʕʢʩʧʣʫʘʪʘʮʠʷ ɸʣʴʬʘ-ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʣʘ ʝʱʸ ʦʜʥʫ ʥʝʦʞʠʜʘʥʥʫʶ ʧʨʦʙʣʝʤʳ ï ʧʨʦʙʣʝʤʘʜʦʚʝʨʠʷ 

ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʦʧʪʠʤʠʟʠʨʫʶʱʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ʇʨʠ ʥʘʣʠʯʠʠ ʧʦʜʜʝʨʞʢʠ ʪʝʥʟʦʨʥʳʭ ʦʧʝʨʘʮʠʡ 

ʚ ̫ ʟʳʢʝ ɸʣʴʬʘ
6
, ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʛʨʘʤʤʠʩʪʦʚ-ʚʳʯʠʩʣʠʪʝʣʝʡ ʧʨʝʜʧʦʯʠʪʘʣʠ ʚʤʝʩʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʳʨʘʞʝʥʠʡ ʚʠʜʘ çɸ + ɺè ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʚʫʭ-ʪʨʸʭ ʤʝʨʥʳʭ ʤʘʪʨʠʮ ʪʱʘʪʝʣʴʥʦ ʚʳʧʠʩʳʚʘʪʴ 

ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ ʮʠʢʣʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢ ʮʝʣʳʭ ʨʘʟʚʦʨʦʪ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʜʦʢʘʟʘʪʝʣʴʥʦʛʦ 

                                                           
4Algol-60 
5 ʏʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʘʮʠʶ ɸʣʴʬʘ-ʩʠʩʪʝʤʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʝʮʝʜʝʥʪ ʩʠʩʪʝʤʳ ʩʚʝʨʭ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. 
6 ʈʝʘʣʠʟʘʮʠʷ ʤʫʣʴʪʧʣʠʢʘʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ ʙʳʣʘ ʙʦʣʝʝ ʙʣʠʟʢʦʡ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʨʘʜʠʮʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ 
ʨʝʰʝʥʠʷʤʠ ʚʝʢʪʦʨʥʳʭ ʦʧʝʨʘʮʠʡ ʚ APLʠ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʷʟʳʢʘʭ. 
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ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʨʠʟʚʘʥʥʳʡʦʙʦʩʥʦʚʳʚʘʪʴ ʢʦʨʨʝʢʪʥʦʩʪʴ ʦʧʪʠʤʠʟʠʨʫʶʱʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʨʠʪʝʨʠʠ ʠ ʛʨʘʥʠʮʳ ʠʭ ʧʨʠʤʝʥʠʤʦʩʪʠ ʧʨʠ ʢʦʜʦʛʝʥʝʨʘʮʠʠ.  

çɽʨʰʦʚ ʙʳʣ ʣʠʜʝʨʦʤ ʩʦʚʝʪʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʦʩʦʟʥʘʚʘʣ ʵʪʦ. ʃʠʜʝʨʩʪʚʦ ʚʦʩʧʨʠʥʠʤʘʣʦʩʴ ʠʤ 

ʢʘʢ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ï ʟʘ ʩʫʜʴʙʫ ʠ ʨʘʟʚʠʪʠʝ ʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʟʘ ʩʫʜʴʙʫ ʣʶʜʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ.
7
 ʆʥ ʫʤʝʣ ʦʪʩʪʘʠʚʘʪʴ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʧʝʨʝʜ ʚʥʝʰʥʠʤ ʤʠʨʦʤè. 

çʅʦʚʳʡ ʷʟʳʢ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʥʦʩʠʣ ʨʘʟʥʳʝ ʥʘʟʚʘʥʠʷ. ʉʥʘʯʘʣʘ ʦʥ ʥʦʩʠʣ ʥʘʟʚʘʥʠʝ "ʚʭʦʜʥʦʡ" (ʚ 

ʘʥʛʣʠʡʩʢʦʤ ʧʝʨʝʚʦʜʝ Input Language), ʟʘʪʝʤ ï ʩʢʦʨʝʝ ʦʙʠʭʦʜʥʦʝ, ʯʝʤ ʦʬʠʮʠʘʣʴʥʦʝ ï "ʩʠʙʠʨʩʢʠʡ" ʠ, 

ʥʘʢʦʥʝʮ, ʫʞʝ ʫʩʪʘʥʦʚʠʚʰʝʝʩʷ ʠ ʦʬʠʮʠʘʣʴʥʦʝ ʠʤʷ ï ʷʟʳʢ ɸʣʴʬʘ. ʉʣʝʜʫʝʪ ʦʩʦʙʦ ʦʪʤʝʪʠʪʴ ʪʚʦʨʯʝʩʢʫʶ 

ʘʪʤʦʩʬʝʨʫ ɸʣʴʬʘ-ʧʨʦʝʢʪʘè [37].  

ʅʝ ʙʫʜʝʪ ʧʨʝʫʚʝʣʠʯʝʥʠʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ɸʣʴʬʘ-ʪʨʘʥʩʣʷʪʦʨʘ ʟʥʘʤʝʥʫʝʪ ʨʦʞʜʝʥʠʝ 

ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʠʟ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʜʝʣʷʝʪʩʷ 

ʜʦʢʘʟʘʪʝʣʴʥʦʝ, ʠʩʩʣʝʜʫʶʱʝʝ ʧʦʥʷʪʠʝ çʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ. ʇʨʝʞʜʝ ʯʝʤ ʨʝʘʣʠʟʦʚʘʪʴ ʢʦʥʢʨʝʪʥʫʶ ʦʧʪʠʤʠʟʘʮʠʶ 

ʥʘʜʣʝʞʠʪ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʦʥʘ ʥʝ ʩʣʠʰʢʦʤ ʥʘʨʫʰʘʝʪ ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʨʦʛʨʘʤʤʳ.  

çʅʦʚʳʡ ʪʨʘʥʩʣʷʪʦʨ ï ʪʨʘʥʩʣʷʪʦʨ ɸʣʴʬʘ-6 ï ʙʳʣ ʫʣʫʯʰʝʥʥʦʡ ʚʝʨʩʠʝʡ ʦʧʪʠʤʠʟʠʨʫʶʱʝʛʦ 

ʪʨʘʥʩʣʷʪʦʨʘ ʩ ɸʣʛʦʣʘ.è çɺ ʨʝʟʫʣʴʪʘʪʝ ʩʠʩʪʝʤʘ ɸʣʴʬʘ-6 ʩʪʘʣʘ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʩʠʩʪʝʤʦʡ ʫ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ɹʕʉʄ-6.è [62, 61] 

4. ʋʯʝʙʥʦʝ ʠ ʦʟʥʘʢʦʤʠʪʝʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ï ʩʪʘʨʪʦʚʳʡ ʙʘʨʴʝʨ: ʨʫʩʠʬʠʢʘʮʠʷ, ʠʟʫʯʘʝʤʦʩʪʴ, 

ʠʤʧʣʠʮʠʪʥʦʝ ʟʥʘʥʠʝ 

ʉʝʨʝʜʠʥʘ 1960-ʳʭ ʛʦʜʦʚ ï ʚʨʝʤʷ ʦʯʝʨʝʜʥʦʡ ʨʝʬʦʨʤʳ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʥʘʧʨʘʚʣʝʥʥʦʡ 

ʥʘ ʦʙʨʝʪʝʥʠʝ ʚʳʧʫʩʢʥʠʢʘʤʠ ʰʢʦʣ ʨʘʙʦʯʠʭ ʥʘʚʳʢʦʚ. ɽʩʪʝʩʪʚʝʥʥʦ, ʵʪʦ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʫʯʝʙʥʳʝ ʧʣʘʥʳ 

ʣʫʯʰʠʭ ʰʢʦʣ ʅʦʚʦʩʠʙʠʨʩʢʘ ʠ ʜʨʫʛʠʭ ʛʦʨʦʜʦʚ ʚʢʣʶʯʠʪʴ ʠʟʫʯʝʥʠʝ ʦʩʥʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʵʧʠʟʦʜʠʯʝʩʢʦʛʦ ʧʨʦʛʦʥʘ ʧʨʦʛʨʘʤʤ ʥʘ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʚ ʪʝ ʚʨʝʤʝʥʘ ʕɺʄ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ 

ʨʷʜ ʚʳʧʫʩʢʥʠʢʦʚ ʵʪʠʭ ʰʢʦʣ ʚʣʠʣʠʩʴ ʚ ʩʬʝʨʫ ʚʣʠʷʥʠʷ ɸ.ʇ. ɽʨʰʦʚʘ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʩʪʘʣʠ ʚʠʜʥʳʤʠ 

ʫʯʸʥʳʤʠ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʘʢ ʙʳʣʦ ʧʦʣʦʞʝʥʦ ʥʘʯʘʣʦ ʧʘʨʘʜʠʛʤʝ ʫʯʝʙʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ.  

ʇʨʦʜʦʣʞʝʥʠʝ ʵʪʦʡ ʣʠʥʠʠ ʨʝʰʘʣʦ ʧʨʦʙʣʝʤʫ ʩʪʘʨʪʦʚʦʛʦ ʙʘʨʴʝʨʘ ï ʧʝʨʝʭʦʜʘ ʦʪ ʧʦʥʠʤʘʥʠʷ 

ʧʨʦʛʨʘʤʤʳ ʢʘʢ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟ ʤʘʰʠʥʥʳʭ ʢʦʤʘʥʜ ʥʘʜ ʩʢʘʣʨ̫ʘʤʠ ʩ ʧʝʨʝʜʘʯʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʢ ʠʟʫʯʝʥʠʶ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʧʨʦʛʨʘʤʤ ʠʟ ʩʣʦʞʥʦ ʚʳʯʠʩʣʷʝʤʳʭ ʚʳʨʘʞʝʥʠʡ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʳʭ ʩʭʝʤ ʠ ʧʨʦʮʝʜʫʨ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʟʜʝʣʴʥʦʡ ʢʦʤʧʠʣʷʮʠʠ, ʜʦʧʫʩʢʘʶʱʝʡ ʤʠʥʠʤʠʟʘʮʠʶ ʧʦʚʪʦʨʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʨʝʰʝʥʠʡ ʪʠʧʦʚʳʭ ʟʘʜʘʯ. ɹʳʣʠ ʦʨʛʘʥʠʟʦʚʘʥʳ ɸʣʴʬʘ-ʢʫʨʩʳ, ʠʟʫʯʝʥʠʝ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʥʘ ɸʣʴʬʘ-ʷʟʳʢʝ ʜʣʷ ʤʥʦʛʠʭ ʚʳʧʫʩʢʥʠʢʦʚ ʵʪʠʭ ʢʫʨʩʦʚ ʩʪʘʣʦ ʧʫʪʸʚʢʦʡ ʚ ʤʠʨ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ ʷʟʳʢʘʭ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ [40]. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩʦʟʜʘʶʪʩʷ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʠʟʫʯʘʝʤʦʩʪʴ ʢʦʪʦʨʳʭ ʤʥʦʛʦ ʧʨʦʱʝ, ʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ [31, 32, 48].  

ɸʥʜʨʝʡ ʇʝʪʨʦʚʠʯ ʧʨʠʜʘʚʘʣ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʦʧʦʨʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ ʨʝʯʝʚʫʶ ʧʨʘʢʪʠʢʫ ʥʘ 

ʨʦʜʥʦʤ ʷʟʳʢʝ. ʇʦ ʝʛʦ ʤʥʝʥʠʶ, ʧʨʦʜʫʤʳʚʘʥʠʝ ʧʨʦʛʨʘʤʤ ʥʘ ʨʦʜʥʦʤ ʷʟʳʢʝ ʧʦʟʚʦʣʷʝʪ ʝʩʪʝʩʪʚʝʥʥʦ ʥʘʩʣʝʜʦʚʘʪʴ 

ʠʥʪʫʠʪʠʚʥʳʡ ʦʧʳʪ ʥʘʜʸʞʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ, ʬʦʨʤʠʨʫʝʤʳʡ ʯʝʣʦʚʝʢʦʤ ʩ ʜʝʪʩʪʚʘ. ʍʘʨʘʢʪʝʨʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʘʟʨʘʙʦʪʢʠ ʩʚʦʠʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʙʳʣʘ ʦʧʦʨʘ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʘʣʠʟʘʮʠʠ ʟʘʨʫʙʝʞʥʳʭ ʷʟʳʢʦʚ ʥʘʩʪʦʡʯʠʚʦ ʧʦʜʚʝʨʛʘʣʠʩʴ ʨʫʩʠʬʠʢʘʮʠʠ. [41]  

ʇʦʟʜʥʝʝ ʙʳʣʘ ʚʳʨʘʞʝʥʘ ʠʜʝʷ ʢʦʥʮʝʧʮʠʠ çʣʝʢʩʠʢʦʥ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷè [42, 43]. ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ 

ʰʢʦʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʙʳʣʠ ʨʘʟʚʸʨʥʫʪʳ ʧʨʦʝʢʪʳ ʫʯʝʙʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ 

ʙʘʟʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʣʝʢʩʠʢʠ. ʉʪʦʨʦʥʥʠʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ ʙʘʟʝ ʨʝʯʝʚʦʡ ʧʨʘʢʪʠʢʠ ʥʘ ʨʦʜʥʦʤ ʷʟʳʢʝ ʥʝ 

ʦʪʩʪʫʧʘʶʪ ʠ ʧʨʦʜʦʣʞʘʶʪ ʨʘʟʨʘʙʦʪʢʫ ʩʚʦʠʭ ʷʟʳʢʦʚ [44].  

ʀ.ɺ. ʇʦʪʪʦʩʠʥ: çʤʳ ʦʪ "ʥʘʰʝʛʦ" ʷʟʳʢʘ ʭʦʪʝʣʠ ʙʣʠʟʢʦʡ ʢ ʤʘʰʠʥʥʦʤʫ ʷʟʳʢʫ ʩʝʤʘʥʪʠʢʠ ʠ ʫʜʦʙʥʦʛʦ 

ʩʠʥʪʘʢʩʠʩʘ. ɿʘʤʝʪʠʤ, ʯʪʦ ʧʦʜʦʙʥʘʷ ʞʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠʜʝʷ ʙʳʣʘ ʠ ʫ ʅʠʢʣʘʫʩʘ ɺʠʨʪʘ, ʢʦʛʜʘ ʦʥ ʩʦʟʜʘʚʘʣ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʘʨʭʠʪʝʢʪʫʨʫ ʀɹʄ-360 ʷʟʳʢ ʇʃ-360, ʩʪʘʚʰʠʡ ʧʨʦʪʦʪʠʧʦʤ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʭ ʤʘʰʠʥʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʷʟʳʢʦʚ ʠʣʠ "ʷʟʳʢʦʚ ʧʦʚʳʰʝ ʫʨʦʚʥʝʤ" (higher level languages). 

ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʥʘʤʠ ʙʳʣʘ ʚ ʪʦʤ, ʯʪʦ ɺʠʨʪ ʦʨʠʝʥʪʠʨʦʚʘʣʩʷ ʥʘ ʢʦʥʢʨʝʪʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ, ʘ ʤʳ ï ʥʘ 

ʢʦʥʢʨʝʪʥʳʡ ʢʣʘʩʩ ʟʘʜʘʯ.è  

çʉʠʩʪʝʤʳ ʕʇʉʀʃʆʅ ʫʩʧʝʰʥʦ ʵʢʩʧʣʫʘʪʠʨʦʚʘʣʠʩʴ ʥʘ ʵʪʠʭ ʢʦʤʧʴʶʪʝʨʘʭ, ʧʦʢʘ ʦʥʠ (ʢʨʦʤʝ ɹʕʉʄ-6) 

ʥʝ ʙʳʣʠ ʚʳʪʝʩʥʝʥʳ "ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ" ɽʉ ʕɺʄ. ɻʜʝ-ʪʦ ʛʦʜʫ ʚ 1974-ʤ ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ 

ʨʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʕʇʉʀʃʆʅ ʜʣʷ ɽʉ ʕɺʄ, ʥʦ ʥʝʫʜʘʯʥʳʡ ʚʳʙʦʨ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʥʝ ʜʘʣ ʦʩʫʱʝʩʪʚʠʪʴʩʷ 

ʵʪʦʤʫ ʧʨʦʝʢʪʫ. ʗʟʳʢ ʕʧʩʠʣʦʥ ʫʰʝʣ ʚ ʧʨʦʰʣʦʝ ʚʤʝʩʪʝ ʩʦ ʩʪʘʨʳʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ, ʥʦ ʩʳʛʨʘʣ ʙʦʣʴʰʫʶ ʠ 

ʦʯʝʥʴ ʧʦʣʝʟʥʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʵʪʠʭ ʢʦʤʧʴʶʪʝʨʦʚè [31, 46].  

çʉʀɻʄɸ ʦʧʨʝʜʝʣʷʣʘʩʴ ʢʘʢ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ ʩ ʥʝʢʦʪʦʨʳʤ ʯʠʩʣʦʤ ʩʚʦʙʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ɹʘʟʠʩʥʳʝ ʦʧʝʨʘʮʠʠ ʷʟʳʢʘ ʥʝ ʠʤʝʣʠ ʩʚʦʝʡ ʩʝʤʘʥʪʠʢʠ, ʠʤʝʣʠʩʴ ʣʠʰʴ ʩʪʘʥʜʘʨʪʥʳʝ ʧʨʦʮʝʜʫʨʳ ʜʣʷ ʘʜʨʝʩʘʮʠʠ 

ʦʙʲʝʢʪʦʚ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʤʷʪʠ ʠ ʪ.ʜ.è  

                                                           
7 ʈʝʟʢʦ ʢʦʥʪʨʘʩʪʠʨʫʝʪ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʩʠʭʦʣʦʛʘʤʠ ʧʦʥʷʪʠʷ çʣʠʜʝʨʩʪʚʘè ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʠ ʠʛʥʦʨʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ 
ʙʣʠʞʘʡʰʝʛʦ ʢʨʫʛʘ 
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çʈʘʙʦʪʫ ʥʘʜ ʧʝʨʚʳʤ ʉʀɻʄɸ-ʪʨʘʥʩʣʷʪʦʨʦʤ ʭʦʨʦʰʦ ʦʧʠʩʘʣ ɻ.ɻ. ʉʪʝʧʘʥʦʚ. ʅʘʜʦ ʪʦʣʴʢʦ ʜʦʙʘʚʠʪʴ, 

ʯʪʦ ʧʨʦʠʩʭʦʜʠʣʘ ʵʪʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʧʝʨʠʦʜ ʨʘʩʮʚʝʪʘ "ʌʘʢʝʣʘ" ʠ ʯʪʦ ʨʘʙʦʪʘʣʠ ʉʪʝʧʘʥʦʚ ʩ ʉʠʥʝʥʢʠʥʳʤ ʧʦ 

ʪʨʫʜʦʚʦʤʫ ʩʦʛʣʘʰʝʥʠʶ ʩ ʵʪʦʡ, ʩʪʦʣʴ ʧʦʧʫʣʷʨʥʦʡ ʪʦʛʜʘ, ʦʨʛʘʥʠʟʘʮʠʝʡè [32, 45, 48, 47]. 

5. ʆʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʳʝ ʢʦʤʧʣʝʢʩʳ: ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ ʤʝʭʘʥʠʟʤʘʤʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʢʦʥʮʝ 1960-ʳʭ ʛʦʜʦʚ ʚ ɸʢʘʜʝʤʛʦʨʦʜʢʝ ʙʳʣ ʠʥʠʮʠʠʨʦʚʘʥ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʧʦʷʩʘ ʚʥʝʜʨʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʘʟʚʝʨʥʫʣʦʩʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʦʨʧʫʩʦʚ ʜʣʷ ʩʧʝʮʠʘʣʴʥʦ ʬʦʨʤʠʨʫʝʤʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ-ʩʧʫʪʥʠʢʦʚ, ʧʨʠʟʚʘʥʥʳʭ ʦʩʚʘʠʚʘʪʴ ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ ʠ ʚʳʧʦʣʥʷʪʴ ʠʭ ʚʥʝʜʨʝʥʠʝ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʙʳʣ ʂɹ-1, ʚʩʢʦʨʝ ʧʝʨʝʠʤʝʥʦʚʘʥʥʳʡ ʚ ʂɹʉʇ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʢʘʢ ʩʧʫʪʥʠʢ ɺʎ ʉʆɸʅ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʪʝʤʘʪʠʢʠ ʵʪʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʮʝʣʠʚʘʣʘʩʴ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʇʆ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ.ʇ. ɽʨʰʦʚʘ. ɺ ʯʠʩʣʝ ʧʝʨʚʳʭ ʧʨʦʝʢʪʦʚ ʙʳʣʠ ʧʨʦʝʢʪʳ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʝʤʳ ɸʀʉʊ-0 ʠ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɸʀʉʊ-1. ʆʙʘ ʧʨʦʝʢʪʘ ʧʨʝʜʧʦʣʘʛʘʣʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʨʘʩʧʨʝʜʝʣʸʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ ʚ 

ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʘʟʥʦʩʦʨʪʥʳʭ ʫʩʪʨʦʡʩʪʚ.  

ʀ.ɺ. ʇʦʪʪʦʩʠʥ çʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʝʛʦ ʨʘʙʦʪʘʭ ʟʘʥʠʤʘʝʪ ʧʨʦʝʢʪ ɸʀʉʊ. ʅʘ ʤʦʡ ʚʟʛʣʷʜ, ʟʥʘʯʠʤʦʩʪʴ ʠ 

ʮʝʥʥʦʩʪʴ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʙʳʣʠ ʥʝʜʦʦʮʝʥʝʥʳ, ʘ ʝʛʦ ʥʦʚʘʪʦʨʩʪʚʦ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʳʤ. ɿʜʝʩʴ ɽʨʰʦʚ ʚʳʩʪʫʧʘʣ 

ʢʘʢ ʨʫʢʦʚʦʜʠʪʝʣʴ ʩʦʟʜʘʥʠʷ ʚʩʝʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ï ʠ ʝʝ ʘʨʭʠʪʝʢʪʫʨʳ, ʠ ʝʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. ʅʘʯʘʣʴʥʳʡ ʵʪʘʧ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ï ɸʀʉʊ-0 ï ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʧʝʨʚʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʤʫʣʴʪʠʧʨʦʮʝʩʩʦʨʥʳʭ ʩʠʩʪʝʤ, ʩʥʘʙʞʝʥʥʫʶ ʙʦʛʘʪʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʨʝʘʣʠʟʫʶʱʠʤ ʨʘʟʣʠʯʥʳʝ 

ʨʝʞʠʤʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ï ʦʪ ʧʘʢʝʪʥʦʛʦ ʜʦ ʨʘʟʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠè [50-56].  

ɺʩʢʦʨʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʥʘʫʢʦʡ ʩʪʘʣʠ ʩʪʦʣʴ ʥʝʧʨʠʤʠʨʠʤʳ, ʯʪʦ ʠʟ ʂɹʉʇ 

ʚʳʜʝʣʠʣʩʷ ʅʌ ʀʊʄʠɺʊ, ʩʦʭʨʘʥʠʚʰʠʡ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʆʪʜʝʣʝʥʠʝʤ ʠʥʬʦʨʤʘʪʠʢʠ ɺʎ ʉʆɸʅ. ʅʝ 

ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʦʧʳʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʦʤʳʰʣʝʥʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʟʚʝʥʦʤ ʧʨʠʚʣʸʢ ʚʥʠʤʘʥʠʝ 

ɸʥʜʨʝʷ ʇʝʪʨʦʚʠʯ ʢ ʟʥʘʤʝʥʠʪʦʡ ʢʥʠʛʝ ʌʨ. ɹʨʫʢʩʘ çʄʠʬʠʯʝʩʢʠʡ ʯʝʣʦʚʝʢʦ-ʤʝʩʷʮè [57]. ɸʥʜʨʝʡ ʇʝʪʨʦʚʠʯ 

ʧʨʦʚʸʣ ʩʝʨʠʶ ʩʝʤʠʥʘʨʦʚ ʩ ʘʥʘʣʠʟʦʤ ʩʦʜʝʨʞʘʥʠʷ ʵʪʦʡ ʢʥʠʛʠ ʠ ʩʪʘʣ ʥʘʫʯʥʳʤ ʨʝʜʘʢʪʦʨʦʤ ʧʝʨʚʦʛʦ ʧʝʨʝʚʦʜʘ 

ʵʪʦʡ ʢʥʠʛʠ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ. ʆʪʟʚʫʢʠ ʵʪʠʭ ʧʨʦʪʠʚʦʨʝʯʠʡ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚ ʚʦʩʧʦʤʠʥʘʥʠʷʭ ʧʦ ʧʨʦʝʢʪʘʤ ʄɺʂ 

ʕʣʴʙʨʫʩ [58]. 

ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʥʘʢʦʧʠʣʩʷ ʦʧʳʪ, ʧʦʢʘʟʘʚʰʠʡ ʜʣʷ ʥʦʚʳʭ ʟʘʜʘʯ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʩʭʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ ʟʘ ʦʜʠʥ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʷʚʠʣʠʩʴ ʨʘʟʥʳʝ ʩʭʝʤʳ ʧʦʣʥʦʛʦ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʛʨʘʤʤ, ʟʘʪʨʘʛʠʚʘʶʱʝʛʦ ʧʝʨʝʩʤʦʪʨ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʠ ʧʨʦʝʢʪʘ ʝʸ ʨʝʰʝʥʠʷ ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʠʟʫʯʝʥʥʦʩʪʠ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ ʠ ʚʣʠʷʥʠʷ ʥʦʚʠʟʥʳ ʥʘ 

ʪʨʫʜʦʸʤʢʦʩʪʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʛʨʘʤʤ.  

6. ʄʥʦʛʦʷʟʳʢʦʚʦʝ ʠ ʤʫʣʴʪʠʧʘʨʘʜʠʛʤʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʡ ʨʦʩʪ ʦʙʲʸʤʘ 

ʨʘʙʦʪ ï ʥʦʚʳʝ ʤʘʰʠʥʳ, ʷʟʳʢʠ ʠ ʟʘʜʘʯʠ 

ʂʦʥʝʮ 1060-ʳʭ ʛʦʜʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʷʨʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤʢʦʤʧʴʶʪʝʨʥʳʭ ʘʨʭʠʪʝʢʪʫʨ ʠ ʩʦʟʜʘʥʠʝʤ 

ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɼʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʢʦʤʧʠʣʷʪʦʨʦʚ ʵʪʦ ʦʟʥʘʯʘʣʦ 

ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʡ ʨʦʩʪ ʦʙʲʸʤʘ ʨʘʙʦʪ. ʇʦʠʩʢ ʨʝʰʝʥʠʷ ʧʨʠʚʸʣ ɸʥʜʨʝʷ ʇʝʪʨʦʚʠʯʘ ʢ ʠʜʝʝ ʧʨʦʝʢʪʘ ɹʕʊɸ ʜʣʷ 

ʧʦʜʜʝʨʞʢʠ ʤʝʪʦʜʦʚ ʨʘʟʨʘʙʦʪʢʠ ʤʥʦʛʦʷʟʳʢʦʚʳʭ ʩʠʩʪʝʤ ʧʦʩʪʨʦʝʥʠʷʪʨʘʥʩʣʷʪʦʨʦʚ, ʯʪʦ ʤʦʞʥʦ ʥʘʟʚʘʪʴ 

ʤʥʦʛʦʷʟʳʢʦʚʳʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ. ʆʩʥʦʚʥʳʤ ʦʪʣʠʯʠʝʤ ʦʪ ʜʨʫʛʠʭ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʙʳʣʦ 

ʩʦʭʨʘʥʝʥʠʝ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʩʧʘʣʩʷ ʥʘ ʜʚʘ ʫʨʦʚʥʷ: 

ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʠ ʤʘʰʠʥʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʦʧʪʠʤʠʟʘʮʠʠ. ʕʪʦ ʧʨʦʠʟʦʰʣʦ ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʢʨʠʪʝʨʠʝʚ ʧʨʠʤʝʥʠʤʦʩʪʠ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ʏʘʩʪʴ ʢʘʢ ʙʳ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʦʢʘʟʘʣʠʩʴ ʥʘ ʜʝʣʝ 

ʤʘʰʠʥʥʦ-ʟʘʚʠʩʠʤʳʤʠ ʥʘ ʥʦʚʳʭ ʘʨʭʠʪʝʢʪʫʨʘʭ.  

ʋʧʨʦʱʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ ʠ ʠʟʫʯʘʝʤʦʩʪʠ ʧʨʦʛʨʘʤʤ ʧʨʠʚʝʣʦ ʢ ʧʦʩʪʝʧʝʥʥʦʤʫ ʦʪʢʘʟʫ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʙʣʦʢ-ʩʭʝʤ ʚ ʧʨʘʢʪʠʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʢ ʨʝʟʢʦʤʫ ʨʘʩʰʠʨʝʥʠʶ ʦʙʲʸʤʦʚ ʩʦʟʜʘʚʘʝʤʳʭ ʧʨʦʛʨʘʤʤ, 

ʧʦʥʠʤʘʥʠʝ ʢʦʪʦʨʳʭ ʩʪʘʣʦ ʦʪʜʝʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ. ʇʦʷʚʣʷʶʪʩʷ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʢʦʪʦʨʳʭ ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ʧʦʥʠʤʘʥʠʷ ʠʭ ʘʚʪʦʨʦʚ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʧʦʷʚʣʷʶʪʩʷ ʩʘʤʳʝ ʩʣʦʞʥʳʝ ʚ ʤʠʨʦʚʦʡ 

ʧʨʘʢʪʠʢʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʘʚʪʦʨʳ ʢʦʪʦʨʳʭ ʩʧʦʢʦʡʥʦ ʧʨʦʚʦʟʛʣʘʰʘʶʪ, ʯʪʦ ʧʨʘʢʪʠʢʫʶʱʠʤ 

ʧʨʦʛʨʘʤʤʠʩʪʘʤ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʥʠʤʘʪʴ ʚʝʩʴ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʜʦʩʪʘʪʦʯʥʦ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʠʡ ʝʛʦ ʫʛʦʣʦʢ ʠ ʠʤ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ, ʧʦʢʘ ʦʯʝʨʝʜʥʘʷ ʟʘʜʘʯʘ ʥʝ ʧʦʪʨʝʙʫʝʪ ʥʦʚʳʭ ʟʥʘʥʠʡ. ʆʩʪʘʣʴʥʦʝ 

ʦʪʜʘʸʪʩʷ ʥʘ ʦʪʢʫʧ ʢʦʤʧʠʣʷʪʦʨʘʤ ʠ ʩʠʩʪʝʤʘʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʪʦʯʥʝʝ ï ʩʠʩʪʝʤʥʳʤ ʧʨʦʛʨʘʤʤʠʩʪʘʤ. 

ʆʜʥʦʚʨʝʤʝʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʧʘʨʢʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʘʨʭʠʪʝʢʪʫʨ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʙʣʝʤʘʤ ʤʫʣʴʪʧʣʠʢʘʪʠʚʥʦʛʦ 

ʨʦʩʪʘ ʦʙʲʸʤʘ ʨʘʙʦʪ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ ʥʦʚʳʭ ʤʘʰʠʥʘʭ ʠ ʧʝʨʝʥʦʩʘ ʛʦʪʦʚʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʥʦʚʫʶ ʘʧʧʘʨʘʪʫʨʫ.  

ʉʘʤʳʡ ʷʨʢʠʡ ʠ ʜʠʩʢʫʩʩʠʦʥʥʳʡ ʧʨʦʝʢʪ ʪʦʛʦ ʚʨʝʤʝʥʠ, ʢʦʥʝʯʥʦ, ï ɽʨʰʦʚʩʢʠʡ ʧʨʦʝʢʪ ʤʥʦʛʦʷʟʳʢʦʚʦʡ 

ʩʠʩʪʝʤʳ ʧʦʩʪʨʦʝʥʠʷ ʪʨʘʥʩʣʷʪʦʨʦʚ ɹɽʊɸ [64, 63].  

ʉ.ɹ. ʇʦʢʨʦʚʩʢʠʡ: çʇʘʨʘʜʦʢʩʘʣʴʥʦ, ʥʦ ʙʦʣʝʝ ʞʠʚʫʯʠʤʠ ʦʢʘʟʘʣʠʩʴ ʷʟʳʢʠ, ʚʦʟʥʠʢʰʠʝ ʝʱʸ ʚ 50-ʭ: 

ʌʦʨʪʨʘʥ ʠ ʃʠʩʧ ï ʭʦʪʷ ʠ ʧʦʩʣʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʩʭʦʜʥʳʭ ʩ ʵʚʦʣʶʮʠʝʡ ʝʩʪʝʩʪʚʝʥʥʳʭ ʷʟʳʢʦʚè.  

çɿʘʤʳʩʝʣ ʙʳʣ ʩʣʠʰʢʦʤ ʨʠʩʢʦʚʘʥ, ʪʘʢ ʢʘʢ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʦʧʨʦʙʦʚʘʪʴ ʩʣʠʰʢʦʤ 

ʤʥʦʛʦ ʥʦʚʰʝʩʪʚ: ʤʥʦʛʦʷʟʳʯʠʝ ʥʘ ʚʭʦʜʝ, ʤʥʦʛʦʤʘʰʠʥʥʦʩʪʴ ʥʘ ʚʳʭʦʜʝ; ʥʦʚʳʝ ʷʟʳʢʠ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʥʘʯʘʣʝ 
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ʨʘʙʦʪ ʩʫʱʝʩʪʚʦʚʘʣʠ ʪʦʣʴʢʦ ʥʝʧʦʣʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʪʨʘʥʩʣʷʪʦʨʳ ʩ ɸʣʛʦʣʘ-68) ʠ ʥʦʚʳʝ ʤʝʪʦʜʳ 

ʦʧʪʠʤʠʟʘʮʠʠ ʜʣʷ ʥʦʚʳʭ ʧʨʠʢʣʘʜʥʳʭ ʦʙʣʘʩʪʝʡ ï ʠ ʚʩʸ ʵʪʦ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, 

ʧʦʣʫʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʨʘʙʦʪʘ ʩʠʣʘʤʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʧʦʣʫʯʝʥʠʝ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚè 

[65].  

ʀ.ɺ. ʇʦʪʪʦʩʠʥ: çʅʘʢʦʧʣʝʥʥʳʡ ʚ ʦʧʪʠʤʠʟʠʨʫʶʱʝʡ ʪʨʘʥʩʣʷʮʠʠ ʦʧʳʪ ʜʘʣ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʡʪʠ ʢ 

ʩʣʝʜʫʶʱʝʤʫ ʥʦʚʦʩʠʙʠʨʩʢʦʤʫ ʪʨʘʥʩʣʷʪʦʨʥʦʤʫ ʧʨʦʝʢʪʫ ï ʤʥʦʛʦʷʟʳʢʦʚʦʡ ʪʨʘʥʩʣʠʨʫʶʱʝʡ ʩʠʩʪʝʤʝ ɹɽʊɸè 

[66].  

çʊʝʦʨʠʷ, ʥʘʨʷʜʫ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ï ʠ 

ʵʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ ï ʚ ʥʦʚʦʩʠʙʠʨʩʢʦʡ ʰʢʦʣʝ ʚʝʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦ ʪʝʦʨʝʪʠʯʝʩʢʦʤʫ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʦʩʥʦʚʳ ʢʦʪʦʨʳʭ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ɸ.ʇ. ɽʨʰʦʚʳʤ. ʉʦʟʥʘʪʝʣʴʥʘʷ ʝʛʦ ʧʦʟʠʮʠʷ, 

ʟʘʢʣʶʯʘʚʰʘʷʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʝʨʴʝʟʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤ ʜʦʣʞʥʳ ʧʦʜʢʨʝʧʣʷʪʴʩʷ ʨʘʟʨʘʙʦʪʢʦʡ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʵʪʫ ʨʘʟʨʘʙʦʪʢʫ, ʙʳʣʘ ʚʝʩʴʤʘ ʧʣʦʜʦʪʚʦʨʥʦʡè. [67] 

7. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ ʷʟʳʢʦʚ ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʚʳʟʦʚʳ 

ʅʘʯʘʣʦ ʧʨʦʝʢʪʘ ɹɽʊɸ ʩʦʚʧʘʣʦ ʩ ʨʘʟʚʸʨʪʳʚʘʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ɽʉ-ʕɺʄ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʧʨʦʝʢʪʦʚ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ɸʉʋ ʧʦ ʚʩʝʡ ʩʪʨʘʥʝ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ.ʇ. ɽʨʰʦʚʘ ʠ 

ʀ.ɺ. ʇʦʪʪʦʩʠʥʘ ʚʳʧʦʣʥʷʝʪʩʷ ʩʝʨʠʷ ʨʘʙʦʪ çʚ ʤʝʨʫ ʣʠʯʥʦʡ ʠʥʠʮʠʘʪʠʚʳè, ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʨʝʘʣʠʟʘʮʠʦʥʥʦʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʦʩʚʦʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʂʨʠʪʝʨʠʝʤ ʢʘʯʝʩʪʚʘ ʪʘʢʠʭ ʨʘʙʦʪ 

ʩʯʠʪʘʝʪʩʷ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʧʦʣʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʧʨʝʜʝʣʝʥʠʶ ʠʟʫʯʘʝʤʦʛʦ ʷʟʳʢʘ [55, 54], ʥʦ ʠʤʝʝʪ ʤʝʩʪʦ ʠ 

ʫʯʸʪ ʜʨʫʛʠʭ ʧʨʘʢʪʠʯʥʳʭ ʢʨʠʪʝʨʠʝʚ. ɸʥʜʨʝʡ ʇʝʪʨʦʚʠʯ ʧʠʰʝʪ ʨʷʜ ʨʘʙʦʪ ʧʦ ʛʫʤʘʥʠʪʘʨʥʳʤ ʘʩʧʝʢʪʘʤ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪʤʝʯʘʝʪ ʩʘʤʦʫʙʠʡʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʧʨʦʬʝʩʩʠʠ çʩʠʩʪʝʤʥʳʡ 

ʧʨʦʛʨʘʤʤʠʩʪè ï ʯʝʤ ʣʫʯʰʝ ʚʳʧʦʣʥʷʝʪʩʷ ʝʛʦ ʨʘʙʦʪʘ, ʪʝʤ ʤʝʥʴʰʝ ʦʥʘ ʟʘʤʝʪʥʘ ʧʦʣʴʟʦʚʘʪʝʣʶ [57, 56].  

ɺ ʢʦʥʮʝ 1968 ʛʦʜʘ ʚ ʢʘʙʠʥʝʪʝ ɸ.ʇ. ɽʨʰʦʚʘ ɼʞʦʥ ʄʘʢʢʘʨʪʠ ʧʨʦʯʝʣ ʩʝʨʠʶ ʣʝʢʮʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʷʟʳʢʫ Lisp. ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʘʢʪʠʯʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʛʦ ʷʟʳʢʘ ʜʘʞʝ ʥʘ ʥʘʰʝʡ ʣʫʯʰʝʡ ʕɺʄ ɹʕʉʄ-6 

ʚʳʟʳʚʘʣʘ ʩʦʤʥʝʥʠʷ ʫ ʠʥʦʩʪʨʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʚʝʨʩʠʷ ʃʠʩʧ-ʩʠʩʪʝʤʳ, 

ʚʢʣʶʯʘʚʰʘʷ ʚ ʩʝʙʷ ʨʫʩʠʬʠʮʠʨʦʚʘʥʥʫʶ ʣʝʢʩʠʢʫ, ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʦʚ ʠ ʤʝʭʘʥʠʟʤ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʤʷʪʠ ʩ ʚʳʛʨʫʟʢʦʡ ʩʪʝʢʘ ʚʦ ʚʥʝʰʥʶʶ ʧʘʤʷʪʴ. ɺʦ ʚʨʝʤʷ ʦʯʝʨʝʜʥʦʛʦ ʚʠʟʠʪʘ ʚ 

ʅʦʚʦʩʠʙʠʨʩʢ ɼʞʦʥ ʄʘʢʢʘʨʪʠ ʩʦʙʩʪʚʝʥʥʦʨʫʯʥʦ ʥʘʧʠʩʘʣ ʪʝʩʪ ʜʣʷ ʧʨʦʚʝʨʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʣʥʦʪʳ 

ʨʝʘʣʠʟʘʮʠʦʥʥʦʡ ʩʝʤʘʥʪʠʢʠ ʥʦʚʦʩʠʙʠʨʩʢʦʡ ʃʠʩʧ-ʩʠʩʪʝʤʳ. ʉʠʩʪʝʤʘ ʚʳʜʝʨʞʘʣʘ ʵʪʫ ʧʨʦʚʝʨʢʫ. ʆʩʥʦʚʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ï ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʚʝʨʠʬʠʢʘʮʠʠ ʧʨʦʛʨʘʤʤ, ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ 

ʥʝʜʦʦʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʩʠʥʪʘʢʩʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʨʦʛʨʘʤʤ ʠ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʠʩʪʝʤʘ ʧʦʜʜʝʨʞʠʚʘʣʘ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʫʨʦʚʥʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʦʣʠʛʦʥʘ [58].  

ɼ.ʗ. ʃʝʚʠʥ: çʗʟʳʢ ʉʝʪʣ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʠ ʨʘʟʨʘʙʦʪʘʥ ʚ ʥʘʯʘʣʝ 70-ʭ ʛʦʜʦʚ ʧʨʦʬʝʩʩʦʨʦʤ ʅʴʶ-

ʁʦʨʢʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɼʞʝʢʦʙʦʤ ʐʚʘʨʮʝʤ (Jacob Schwartz). ʕʪʦ ʩʪʘʣʦ ʚʳʜʘʶʱʠʤʩʷ ʩʦʙʳʪʠʝʤ: ʤʘʪʝʤʘʪʠʢ 

ʩ ʤʠʨʦʚʳʤ ʠʤʝʥʝʤ ʩʤʝʣʦ ʚʦʰʝʣ ʚ ʦʙʣʘʩʪʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩ ʨʘʜʠʢʘʣʴʥʳʤ ʧʨʘʢʪʠʯʝʩʢʠʤ ʧʨʝʜʣʦʞʝʥʠʝʤ, 

ʥʘʮʝʣʝʥʥʳʤ ʥʘ ʚʦʚʣʝʯʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʪʫʠʮʠʠ ʚ ʩʬʝʨʫ ʨʝʰʝʥʠʷ ʧʨʦʛʨʘʤʤʠʩʪʩʢʠʭ ʟʘʜʘʯ. ʆʥʦ 

ʩʦʩʪʦʷʣʦ ʚ ʪʦʤ, ʯʪʦʙʳ, ʙʘʟʠʨʫʷʩʴ ʥʘ ʤʥʦʞʝʩʪʚʘʭ ʢʘʢ ʦʩʥʦʚʥʳʭ ʪʠʧʘʭ ʜʘʥʥʳʭ, ʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʳ ʚ ʪʝʨʤʠʥʘʭ 

ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʭ ʥʝʧʨʦʮʝʜʫʨʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʱʠʭ ʣʦʛʠʢʦ-ʧʨʝʜʠʢʘʪʥʳʝ ʩʨʝʜʩʪʚʘè [78].  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʷʟʳʢ SETL ʠʟʥʘʯʘʣʴʥʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʣʩʷ ʢʘʢ ʷʟʳʢ ʩʚʝʨʭ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 

(ʗʉɺʋ). ʇʦʜ ʩʚʝʨʭʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʷʟʳʢʘ ʧʦʜʨʘʟʫʤʝʚʘʣʦʩʴ ʥʝ ʪʦʣʴʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʥʦʛʦ ʦʙʲʸʤʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʘʙʩʪʨʘʢʮʠʡ, ʥʦ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʘʛʤʘʪʠʢʝ ʷʟʳʢʘ ï ʝʛʦ ʨʝʘʣʠʟʘʮʠʷ ʜʦʣʞʥʳ ʙʳʣʘ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʦʣʥʦʮʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʦʧʫʩʪʠʤʳʭ ʨʝʘʣʠʟʘʮʠʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʚʳʙʦʨ ʢʦʪʦʨʳʭ 

ʜʦʣʞʝʥ ʙʳʣ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴʩʷ ʩ ʫʯʸʪʦʤ ʜʠʥʘʤʠʢʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. ʉʪʦʣʴ ʩʣʦʞʥʦʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʪʨʝʙʦʚʘʥʠʝ ʙʳʣʦ ʦʙʦʩʥʦʚʘʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʙʝʟ ʦʪʚʣʝʯʝʥʠʷ ʥʘ ʜʝʪʘʣʠ ʨʝʘʣʠʟʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ. ɺ ʵʪʦʤ ʧʣʘʥʝ 

ʬʦʨʤʘʣʴʥʦ ʨʝʘʣʠʟʘʮʠʷ ʗʉɺʋ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʢʘʢ ʦʙʳʯʥʳʡ ʷʟʳʢ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʚ ʢʦʪʦʨʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʨʝʘʣʠʟʘʮʠʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʛʨʘʥʠʯʝʥʦ ʦʜʥʠʤ ʨʝʰʝʥʠʝʤ ʙʝʟ ʚʳʙʦʨʘ ʠʣʠ ʥʘʛʨʫʞʝʥʦ 

ʪʠʧʠʟʘʮʠʝʡ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ. ɹʳʩʪʨʘʷ ʨʝʘʣʠʟʘʮʠʷ ʉʝʪʣʘ ʥʘ ʩʠʩʪʝʤʝ ʕʇʉʀʃʆʅ-ɹʕʉʄ-6 ʷʚʣʷʝʪ ʩʦʙʦʡ 

ʮʝʥʥʳʡ ʧʨʝʮʝʜʝʥʪ ʜʦʩʪʠʞʝʥʠʷ ʫʩʧʝʭʘ ʮʝʥʦʡ ʩʫʞʝʥʠʷ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ ʜʦ ʫʨʦʚʥʷ ʤʘʢʝʪʥʦʛʦ ʦʙʨʘʟʮʘ. ʆʥʘ 

ʜʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʷʟʳʢʘ ʥʘ ʥʝʙʦʣʴʰʠʭ ʧʦʥʷʪʥʳʭ ʧʨʠʤʝʨʘʭ, ʥʘ ʢʦʪʦʨʳʭ 

ʦʛʨʘʥʠʯʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʳ ʥʝ ʟʘʤʝʪʥʳ. ɺ ʠʭ ʯʠʩʣʝ ʙʳʣʠ ʧʝʨʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ 

ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ ʠ ʜʝʪʩʢʦʤʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʙʳʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʦʛʨʘʥʠʯʠʚʘʪʴ ʧʨʦʛʨʘʤʤʠʩʪʩʢʠʡ ʧʝʨʬʝʢʮʠʦʥʠʟʤ ʠ ʥʘʯʠʥʘʪʴ ʨʝʰʝʥʠʝ ʩʣʠʰʢʦʤ ʥʦʚʳʭ 

ʧʨʦʛʨʘʤʤʠʩʪʩʢʠʭ ʟʘʜʘʯ ʩ ʩʦʟʜʘʥʠʷ ʤʘʢʝʪʥʦʛʦ ʦʙʨʘʟʮʘ.  

ʈʘʟʚʠʪʠʝ ʧʨʘʢʪʠʯʥʦʩʪʠ ʷʟʳʢʘ ʕʧʩʠʣʦʥ ʧʨʠʚʝʣʦ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʝʛʦ ʨʘʩʰʠʨʝʥʠʷ ʄɸʂʈʆ-ʕʧʩʠʣʦʥ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʧʨʘʢʪʠʯʥʳʡ ʢʦʤʧʨʦʤʠʩʩ, ʜʦʧʦʣʥʷʶʱʠʡ ʦʙʳʯʥʫʶ ʧʨʦʮʝʜʫʨʥʫʶ ʪʝʭʥʠʢʫ 

ʤʝʭʘʥʠʟʤʦʤ ʤʘʢʨʦʦʧʨʝʜʝʣʝʥʠʡ. ʉʦʟʜʘʥʥʘʷ ʌ.ɻ. ʉʚʝʪʣʘʢʦʚʦʡ ʩʠʩʪʝʤʘ ʜʣʷ ʵʪʦʛʦ ʷʟʳʢʘ ʙʳʣʘ ʫʩʧʝʰʥʦ 

ʧʨʠʤʝʥʝʥʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʘʢʝʪʦʚ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʉʆʌʀʉʊ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʙʦʪ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʮʝʩʩʦʚ ʘʪʤʦʩʬʝʨʳ ʠʦʢʝʘʥʘ [80].  



SoRuCom 2020 94 
 

 

ʈʝʘʣʠʟʘʮʠʶ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʷʟʳʢʘ Setl ɼʞ. ʐʚʘʨʮ ʧʨʝʜʧʦʣʘʛʘʣ 

ʚʳʧʦʣʥʠʪʴ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʘʰʠʥʥʦ-ʥʝʟʘʚʠʩʠʤʦʛʦ ʤʘʰʠʥʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʷʟʳʢʘ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Little, ʧʦʭʦʞʝʛʦ ʥʘ Fortran, ʥʦ ʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʨʦʠʟʚʦʣʴʥʳʝ ʢʦʜʳ ʠ 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʛʦ ʢ ʢʨʫʧʥʦʙʣʦʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ ʠ ʜʘʥʥʳʭ. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʠʤʝʥʥʦ ʵʪʦʪ 

ʷʟʳʢ ï ʧʦʜʭʦʜʷʱʘʷ ʦʩʥʦʚʘ ʜʣʷ ʤʘʰʠʥʥʦ-ʟʘʚʠʩʠʤʦʛʦ ʧʝʨʝʥʦʩʘ ʧʨʦʛʨʘʤʤ ʥʘ ʥʘʰʠ ʤʘʰʠʥʳ.  

ʉʦʚʝʪʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʢʦʤʧʠʣʷʪʦʨʘ ʜʣʷ ʷʟʳʢʘ Little ʥʘ ɹʕʉʄ-6 ʙʳʣʘ 

ʚʳʧʦʣʥʝʥʘ ʥʘ ʤʘʢʨʦʘʩʩʝʤʙʣʝʨʝ ɹʕʄʐ ʠ ʙʳʣʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʧʨʦʙʦʚʘʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʨʝʰʝʥʠʝ ʨʷʜʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʰʠʥʥʦ-ʟʘʚʠʩʠʤʦʛʦ ʧʝʨʝʥʦʩʘ ʧʨʦʛʨʘʤʤ ʙʝʟ ʢʨʦʩʩ-ʪʨʘʥʩʣʷʮʠʠ. 

ʈʝʰʝʥʠʝ ʙʘʟʠʨʦʚʘʣʦʩʴ ʥʘ ʠʜʝʷʭ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʩʣʦʝʥʠʷ ʧʨʦʛʨʘʤʤ [97], ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʝʢʦʤʧʦʟʠʮʠʠ 

ʥʘ ʧʨʦʩʪʳʝ ʢʣʘʩʩʳ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ [81], ʩʠʥʪʘʢʩʠʯʝʩʢʦʝ ʠ ʩʝʤʘʥʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝʤ ʢʦʤʧʠʣʷʪʦʨʘ, ʚʠʨʪʫʘʣʴʥʦʛʦ ʢʦʜʘ ʧʨʦʛʨʘʤʤʳ ʠ ʦʧʪʠʤʠʟʠʨʫʶʱʝʡ ʢʦʜʦʛʝʥʝʨʘʮʠʠ, ʯʪʦ 

ʩʫʤʤʘʨʥʦ ʧʦʟʚʦʣʷʣʦ ʨʝʰʘʪʴ ʟʘʜʘʯʠ, ʪʨʝʙʫʶʱʠʝ ʜʦʩʪʠʞʝʥʠʷ ʧʨʝʜʝʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 

ʧʨʠʤʝʥʝʥʠʷ ʘʧʧʘʨʘʪʫʨʳ ʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʘ ʩʦʟʜʘʥʘ ʢʦʣʣʝʢʮʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ 

ʠʟʫʯʝʥʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʥʦʚʳʝ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ, ʧʨʘʢʪʠʯʥʳʝ ʠ ʪʨʝʙʫʶʱʠʝ ʧʨʝʜʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ.  

8. ʇʘʨʘʣʣʝʣʴʥʦʝ ʠ ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʝʰʝʥʠʡ ʠ ʢʨʫʛʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ 

ʀ.ɺ. ʇʦʪʪʦʩʠʥ: çʅʦʚʦʩʠʙʠʨʩʢʘʷ ʰʢʦʣʘ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʚ ʤʠʨʝ ʟʘʥʷʣʘʩʴ ʧʨʦʙʣʝʤʘʤʠ ʪʝʦʨʠʠ 

ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺ.ɽ. ʂʦʪʦʚʳʤ ʠ ɸ.ʉ. ʅʘʨʠʥʴʷʥʠ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʦʜʥʘ ʠʟ ʧʝʨʚʳʭ 

ʤʦʜʝʣʝʡ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ï ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʘʩʠʥʭʨʦʥʥʳʝ ʘʚʪʦʤʘʪʳ. ɼʣʷ ʵʪʦʡ ʤʦʜʝʣʠ ʧʦʣʫʯʝʥ 

ʨʷʜ ʚʘʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʩʣʦʚʠʷʤʠ ʦʪʩʫʪʩʪʚʠʷ ʢʦʥʬʣʠʢʪʦʚ ʧʘʨʘʣʣʝʣʠʟʤʘ, ʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʧʘʨʘʣʣʝʣʴʥʳʝ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʫʚʝʣʠʯʠʚʘʶʱʠʤʠ ʚʥʫʪʨʝʥʥʠʡ 

ʧʘʨʘʣʣʝʣʠʟʤ ï ʵʪʦ ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʨʦʙʣʝʤʳ ʪʝʦʨʠʠ ʧʘʨʘʣʣʝʣʠʟʤʘ.è [49]  

ʄʦʜʝʣʴ ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦ ʦʙʱʝʡ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʘʢ ʘʩʠʥʭʨʦʥʥʳʭ ʪʘʢ ʠ ʩʠʥʭʨʦʥʠʟʦʚʘʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʛʨʘʤʤ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ. ʕʪʦ ʙʳʣʦ ʩʜʝʣʘʥʦ ʥʘ ʦʩʥʦʚʝ ʚʚʝʜʝʥʠʷ ʧʦʥʷʪʠʷ çʩʧʫʩʢʦʚʦʝ ʫʩʣʦʚʠʝè, 

ʢʦʪʦʨʦʝ ʤʦʛʣʦ ʙʳʪʴ ʣʶʙʦʡ ʧʨʠʨʦʜʳ [83-85].  

ɺ ʜʘʣʴʥʝʡʰʝʤ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʙʳʣʦ ʦʙʦʛʘʱʝʥʦ ʩʨʝʜʩʪʚʘʤʠ ʩʝʪʝʡ ʇʝʪʨʠ, ʦʙʣʘʜʘʚʰʠʤʠ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʫʜʠʚʠʪʝʣʴʥʦ ʪʦʯʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʘʧʧʘʨʘʪʥʳʝ ʠ ʧʨʦʛʨʘʤʤʥʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʠʤʧʝʨʘʪʠʚʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʩʨʘʙʘʪʳʚʘʥʠʷ, ʬʠʟʠʯʝʩʢʠ ʜʦʧʫʩʢʘʶʱʝʛʦ 

ʨʝʘʣʠʟʘʮʠʶ ʥʘ ʫʨʦʚʥʝ ʘʧʧʘʨʘʪʫʨʳ [86-87].  

ʆʪ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʦʪʜʝʣʠʣʠʩʴ ʟʘʜʘʯʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘʮʝʣʝʥʥʳʝ 

ʥʘ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʠʥʪʝʨʬʝʡʩʳ ʠ ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʪ ʩ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʟʥʘʥʠʡ, ʥʝ ʪʨʝʙʫʶʱʠʤʠ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ [88-91].  

ʆʧʳʪ ʵʪʠʭ ʨʘʙʦʪ ʜʘʣ ʤʘʪʝʨʠʘʣ ʜʣʷ ʬʦʨʤʘʣʠʟʘʮʠʠ ʨʝʘʣʠʟʘʮʠʦʥʥʦʡ ʩʝʤʘʥʪʠʢʠ ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʚʠʜʝ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʭ ʩʝʪʝʡ, ʜʦʧʫʩʢʘʶʱʠʭ ʩʝʪʝʚʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʘʚʠʣʘ ʠʭ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʪʨʝʙʦʚʘʥʠʡ ɽʉʇɼ ʢ ʧʨʦʛʨʘʤʤʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʬʦʨʤʝ, ʩʭʦʜʥʦʡ ʩ ʛʠʧʝʨʪʝʢʩʪʦʤ. 

9. ɺʝʨʠʬʠʢʘʮʠʦʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠ ʪʠʧʠʟʘʮʠʷ ʜʘʥʥʳʭ ï ʩʚʦʡʩʪʚʘ ʧʨʦʛʨʘʤʤ, ʢʦʥʪʨʦʣʴ ʪʠʧʳ 

ʜʘʥʥʳʭ ʠ ʧʨʦʪʦʢʦʣʦʚ 

ɺ ʢʦʥʮʝ 1960-ʭ ʛʦʜʦʚ ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ ʧʝʨʚʳʝ ʫʩʧʝʭʠ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʚʝʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʪʝʦʨʝʤ. ɽʩʪʝʩʪʚʝʥʥʦ, ʚʦʟʥʠʢ ʩʦʙʣʘʟʥ ʠ ʧʨʦʛʨʘʤʤʫ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʙʦʣʴʰʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ 

ʪʝʦʨʝʤʳ, ʫʪʚʝʨʞʜʘʶʱʝʡ, ʯʪʦ ʠʟ ʩʧʝʮʠʘʣʴʥʦ ʦʧʠʩʘʥʥʳʭ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʚʳʚʝʩʪʠ ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ, 

ʦʙʣʘʜʘʶʱʠʝ ʩʚʦʡʩʪʚʘʤʠ, ʨʘʩʧʦʟʥʘʚʘʝʤʳʤʠ ʧʦ ʪʝʢʩʪʫ ʧʨʦʛʨʘʤʤʳ. ɼʣʷ ʧʝʨʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʢʘʯʝʩʪʚʝ 

ʪʘʢʠʭ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʫʜʦʙʥʦ ʫʜʦʩʪʦʚʝʨʷʝʤʳʭ ʩʚʦʡʩʪʚ, ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʠʧʦʚ ʜʘʥʥʳʭ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʧʦʣʠʛʦʥ ʦʙʳʯʥʦ ʙʳʣ ʦʛʨʘʥʠʯʝʥ ʩʨʘʚʥʠʪʝʣʴʥʦ ʨʘʬʠʥʠʨʦʚʘʥʥʳʤʠ ʧʦʜʤʥʦʞʝʩʪʚʘʤʠ 

ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩʚʦʙʦʜʥʳʤʠ ʦʪ ʫʩʣʦʞʥʸʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʍʦʪʷ ʥʝʢʦʪʦʨʳʝ ʚʘʞʥʳʝ ʩʚʦʡʩʪʚʘ 

ʚʳʚʦʜʠʪʴ ʫʜʘʣʦʩʴ, ʧʦʣʫʯʝʥʥʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʠʩʪʝʤʳ ʚʝʨʠʬʠʢʘʮʠʠ ʜʠʩʢʨʝʜʠʪʠʨʦʚʘʣʠ ʩʝʙʷ ʠʟ-ʟʘ 

ʜʠʩʩʦʥʘʥʩʘ ʤʝʞʜʫ ʟʘʤʝʪʥʦʡ ʩʣʦʞʥʦʩʪʴʶ ʩʠʩʪʝʤʳ ʠ ʩʣʠʰʢʦʤ ʤʘʣʦʡ ʝʸ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ.  

ʉʣʦʞʠʚʰʝʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʫʙʝʞʜʝʥʠʝ ʥʝ ʧʨʝʦʜʦʣʝʥʦ ʜʦ ʩʠʭ ʧʦʨ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʢʨʘʪʥʳʝ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʦʣʴʟʳ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤ ʚʝʨʠʬʠʢʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʧʨʦʚʝʨʢʫ ʥʘ 

ʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ, ʦʙʥʘʨʫʞʠʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʪʦʥʢʠʝ ʦʰʠʙʢʠ, ʥʝ ʟʘʤʝʪʥʳʝ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ 

ʪʝʩʪʠʨʦʚʘʥʠʠ. ɺ ʦʩʥʦʚʥʦʤ ʧʨʠʞʠʣʘʩʴ ʧʨʘʢʪʠʢʘ ʧʨʦʚʝʨʢʠ ʩʪʘʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʜʘʥʥʳʭ, ʩʯʠʪʘʶʱʘʷʩʷ ʭʦʨʦʰʠʤ 

ʪʦʥʦʤ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʦʚʳʭ ʷʟʳʢʦʚ ʠ ʨʝʘʣʠʟʘʮʠʠ ʩʪʘʪʠʯʝʩʢʠʭ ʘʥʘʣʠʟʘʪʦʨʦʚ ʚ ʦʧʪʠʤʠʟʠʨʫʶʱʠʭ 

ʢʦʤʧʠʣʷʪʦʨʘʭ [92-94].  

10. ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʠʙʣʠʦʪʝʯʥʦʡ ʙʘʟʦʡ ʜʘʥʥʳʭ ï ʪʝʤʘʪʠʯʝʩʢʠʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʜʦʩʪʫʧ 

ɺʩʶ ʞʠʟʥʴ ɸʥʜʨʝʡ ʇʝʪʨʦʚʠʯ ʩʦʙʠʨʘʣ ʢʥʠʛʠ. ʏʘʩʪʴ ʝʛʦ ʙʠʙʣʠʦʪʝʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʝʛʦ ʢʘʙʠʥʝʪʝ, 

ʙʳʣʘ ʜʦʩʪʫʧʥʘ ʝʛʦ ʩʦʪʨʫʜʥʠʢʘʤ ʠ ʛʦʩʪʷʤ. ɼʣʷ ʵʪʦʛʦ ɸʥʜʨʝʡ ʇʝʪʨʦʚʠʯ ʠʟʦʙʨʸʣ ʧʦʨʘʟʠʪʝʣʴʥʦ ʦʧʪʠʤʘʣʴʥʫʶ 

ʩʠʩʪʝʤʫ ʧʦʣʴʟʦʚʘʥʠʷ ʙʠʙʣʠʦʪʝʢʦʡ. ɺ ʢʘʞʜʫʶ ʢʥʠʛʫ ʚʢʣʘʜʳʚʘʣʦʩʴ ʜʚʝ ʧʝʨʬʦʢʘʨʪʳ ʩ ʥʘʠʤʝʥʦʚʘʥʠʝ ʢʥʠʛʠ. 
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ʄʦʞʥʦ ʙʳʣʦ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʟʘʡʪʠ ʚ ʢʘʙʠʥʝʪ, ʚʟʷʪʴ ʢʥʠʛʫ, ʥʘ ʧʝʨʬʦʢʘʨʪʘʭ ʟʘʧʠʩʘʪʴ ʜʘʪʫ ʠ ʩʚʦʶ ʬʘʤʠʣʠʶ, 

ʦʜʥʫ ʧʝʨʬʦʢʘʨʪʫ ʦʩʪʘʚʠʪʴ ʥʘ ʤʝʩʪʝ ʢʥʠʛʠ, ʘ ʚʪʦʨʫʶ ʧʦʣʦʞʠʪʴ ʚ ʢʦʨʦʙʦʯʢʫ ʟʘ ʫʢʘʟʘʪʝʣʝʤ ʥʘ ʩʚʦʶ ʬʘʤʠʣʠʶ. 

ʕʪʫ ʤʝʭʘʥʠʢʫ ʜʦʧʦʣʥʷʣʘ ʩʦʟʜʘʥʥʘʷ ʩʧʝʮʠʘʣʴʥʦ ʪʝʤʘʪʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʥʠʞʥʦʛʦ ʬʦʥʜʘ, ʘ ʟʘʦʜʥʦ ʠ 

ʨʫʙʨʠʢʘʮʠʷ ʪʝʤʘʪʠʢʠ ʥʦʚʦʡ ʥʘʫʢʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʩʪʘʥʜʘʨʪʥʳʝ ʨʫʙʨʠʢʘʪʦʨʳ ʙʳʣʠ ʥʝ ʫʜʦʙʥʳ [95, 99, 100]. 

ʕʪʘ ʢʦʣʣʝʢʮʠʷ ʠʤʝʣʘ ʚʩʝʩʦʶʟʥʦʝ ʟʥʘʯʝʥʠʝ ï ʤʥʦʛʠʝ ʘʚʪʦʨʠʪʝʪʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʥʝʤʘʣʦ ʚʨʝʤʝʥʠ 

ʧʨʦʚʝʣʠ ʚ ʥʝʡ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʚʦʠʭ ʜʠʩʩʝʨʪʘʮʠʡ [96-98]. ʏʘʩʪʴ ʪʘʢʠʭ ʢʦʥʪʘʢʪʦʚ ʜʘʣʠ ʤʘʪʝʨʠʘʣ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ çʥʝʟʨʠʤʳʭè ʢʦʣʣʝʢʪʠʚʦʚ [69, 70]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɸ.ʇ. ɽʨʰʦʚ ʦʩʫʱʝʩʪʚʣʷʣ ʠʥʪʝʛʨʘʮʠʶ 

ʚʳʩʰʝʛʦ ʵʰʝʣʦʥʘ ʧʨʦʛʨʘʤʤʠʩʪʩʢʦʛʦ ʢʦʨʧʫʩʘ, ʯʪʦ ʜʘʣʦ ʝʤʫ ʤʦʨʘʣʴʥʦʝ ʧʨʘʚʦ ʚʳʧʦʣʥʠʪʴ ʤʦʥʫʤʝʥʪʘʣʴʥʳʡ 

ʪʨʫʜ ʧʦ ʦʩʚʝʱʝʥʠʶ ʠʩʪʦʨʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʉʉʉʈ [103] ʠ ʦʨʛʘʥʠʟʦʚʘʪʴ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʚʩʝʤʠʨʥʦʝ 

ʧʘʣʦʤʥʠʯʝʩʪʚʦ ʥʘ ʨʦʜʠʥʫ ɸʣʠ-ʍʦʨʝʟʤʠ [104].  

ʀ.ɺ. ʇʦʪʪʦʩʠʥ: çʆʥ ʙʳʣ ʣʠʜʝʨʦʤ ʠ ʚ ʦʙʱʝʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʠʩʪʩʢʦʡ ʞʠʟʥʠ: ʦʨʛʘʥʠʟʘʪʦʨʦʤ 

ʩʦʚʝʱʘʥʠʡ ʠ ʢʦʥʬʝʨʝʥʮʠʡ, ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ, ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʚʩʝʩʦʶʟʥʳʭ ʢʦʤʠʩʩʠʡ ʠ 

ʢʦʤʠʪʝʪʦʚ, ʧʨʦʚʦʜʥʠʢʦʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʚʷʟʝʡ, ʩʦʟʜʘʪʝʣʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ (ʩʣʝʜ, ʦʩʪʘʚʣʝʥʥʳʡ 

ʠʤ ï ʄʝʤʦʨʠʘʣʴʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ɸ.ʇ.ɽʨʰʦʚʘ ʧʨʠ ʀʉʀ ʉʆ ʈɸʅ). ɽʛʦ ʙʝʟʫʩʣʦʚʥʦʝ ʠ ʚʩʝʤʠ ʧʨʠʟʥʘʚʘʝʤʦʝ 

ʣʠʜʝʨʩʪʚʦ ʩʚʷʟʘʥʦ ʠ ʩ ʝʛʦ ʣʠʯʥʦʩʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠè.  

ʇʦʟʜʥʝʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʦʠʩʢʦʚʘʷ ʩʠʩʪʝʤʘ, ʭʨʘʥʷʱʘʷ ʚʩʝ ʩʚʝʜʝʥʠʷ ʦ ʢʥʠʞʥʦʤ 

ʬʦʥʜʝ. ʇʝʨʚʫʶ ʚʝʨʩʠʶ ʩʜʝʣʘʣ ɸ.ɺ. ɿʘʤʫʣʠʥ, ʙʦʣʝʝ ʧʦʟʜʥʠʝ ï ʗ.ʄ. ʂʫʨʣʷʥʜʯʠʢ. ʉʠʩʪʝʤʘ ʚʳʜʝʨʞʘʣʘ 

ʥʝʩʢʦʣʴʢʦ ʧʦʢʦʣʝʥʠʡ ʠ ʫʩʧʝʰʥʦ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʜʦ ʩʠʭ ʧʦʨ ʚ ʄʝʤʦʨʠʘʣʴʥʦʡ ʙʠʙʣʠʦʪʝʢʝ[101-102]. 

11. ʊʨʘʥʩʬʦʨʤʘʮʠʦʥʥʦʝ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ï ʥʘʩʣʝʜʦʚʘʥʠʝ ʢʦʨʨʝʢʪʥʦʩʪʠ ʩʠʩʪʝʤ ʠ 

ʧʨʦʛʨʘʤʤ 

ʆʧʳʪ ʦʧʪʠʤʠʟʠʨʫʶʱʝʡ ʢʦʤʧʠʣʷʮʠʠ, ʘ ʪʘʢʞʝ ʧʦʷʚʣʝʥʠʝ ʧʝʨʝʥʦʩʠʤʳʭ ʢʦʤʧʠʣʷʪʦʨʦʚ ʠ ʩʨʝʜʩʪʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʝʪʦʜʘʤʠ ʩʠʥʪʘʢʩʠʯʝʩʢʦʡ ʛʝʥʝʨʘʮʠʠ ʧʨʠʚʸʣ ʢ 

ʧʘʨʘʜʠʛʤʝ ʩʤʝʰʘʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠʣʠ ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʡ ʩʥʠʞʘʪʴ 

ʪʨʫʜʦʸʤʢʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʠʣʷʪʦʨʦʚ ʬʦʨʤʘʣʴʥʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ ʩʠʥʪʘʢʩʠʯʝʩʢʠ ʦʧʨʝʜʝʣʸʥʥʦʛʦ 

ʠʥʪʝʨʧʨʝʪʘʪʦʨʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʨʫʜʦʸʤʢʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʨʧʨʝʪʘʪʦʨʘ ʚ 3-10 ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʨʘʟʨʘʙʦʪʢʠ 

ʢʦʤʧʠʣʷʪʦʨʘ. ɺʦʧʨʦʩʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʞʥʦ ʨʝʰʘʪʴ ʫʞʝ ʥʘʨʘʙʦʪʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʧʪʠʤʠʟʠʨʫʶʱʝʡ 

ʢʦʤʧʠʣʷʮʠʠ [105, 106, 110, 111].  

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʢʦʨʧʫʩ ʚʦʩʧʨʠʥʷʣ ʣʠʰʴ ʥʘʠʙʦʣʝʝ ʦʯʝʚʠʜʥʦʝ ʢʦʤʧʠʣʷʪʦʨʥʦʝ ʚʦʧʣʦʱʝʥʠʝ ʵʪʦʡ 

ʠʜʝʠ. ʇʝʨʠʧʝʪʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʄ.ɸ. ɹʫʣʴʦʥʢʦʚʳʤ [107, 108, 112].  

ʅʝʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʴ ʦʩʚʦʝʥʠʝʤ ʧʦʪʝʥʮʠʘʣʘ ʧʘʨʘʜʠʛʤʳ ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʧʦʢʘʟʘʥʘ ʚ ʜʦʢʣʘʜʝ ɸ.ɺ. ʂʣʠʤʦʚʘ, ʧʨʦʜʚʠʛʘʶʱʝʛʦ ʧʦʜʦʙʥʫʶ ʠʜʝʶ ʥʘ ʤʘʪʝʨʠʘʣʝ ʷʟʳʢʘ ʈɽʌɸʃ [113]. ʅʝ 

ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʪʝʭʥʠʢʘ ʧʨʦʝʢʮʠʡ, ʨʝʘʣʠʟʫʝʤʘʷ ʤʝʪʦʜʘʤʠ ʩʤʝʰʘʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʝʱʸ ʧʨʠʚʝʜʸʪ ʢ 

ʪʝʭʥʦʣʦʛʠʠ ʜʝʢʦʤʧʦʟʠʮʠʠ ʧʨʦʛʨʘʤʤ ʥʘ ʤʥʦʛʦʢʨʘʪʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ ʥʘʜʸʞʥʦʛʦ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, ʦʪʚʝʯʘʶʱʠʭ ʪʨʫʜʥʦ ʫʜʦʩʪʦʚʝʨʷʝʤʳʤ ʢʨʠʪʝʨʠʷʤ ʢʘʯʝʩʪʚʘ.  

12. ʈʝʜʘʢʮʠʦʥʥʦʝ ʠ ʠʟʜʘʪʝʣʴʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ï ʵʣʝʢʪʨʦʥʥʘʷ ʬʘʢʪʦʛʨʘʬʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ʧʦʣʠʛʨʘʬʠʠ ʠ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ 

ʇʦʷʚʣʝʥʠʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ ʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʧʦʟʚʦʣʠʣʦ ʥʘʤʝʪʠʪʴ ʧʝʨʩʧʝʢʪʠʚʫ 

ʦʩʚʦʙʦʞʜʝʥʠʷ ʧʫʙʣʠʢʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʪ ʯʨʝʟʤʝʨʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʫʜʦʸʤʢʠʭ ʣʘʙʦʨʘʥʪʩʢʠʭ ʠ 

ʧʦʣʠʛʨʘʬʠʯʝʩʢʠʭ ʨʘʙʦʪ. ɸʥʜʨʝʡ ʇʝʪʨʦʚʠʯ ʰʠʨʦʢʦ ʧʨʦʧʘʛʘʥʜʠʨʫʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʥʦʚʦʡ ʪʝʭʥʠʢʠ [114, 116]. 

ʇʦʷʚʣʷʶʪʩʷ ʜʦʛʘʜʢʠ, ʯʪʦ ʚʩʢʦʨʝ ʢʦʤʧʴʶʪʝʨ ʧʦʷʚʠʪʩʷ ʚ ʢʘʞʜʦʤ ʜʦʤʝ ʠ ʩʪʘʥʝʪ ʧʨʦʩʪʦ ʙʳʪʦʚʳʤ ʧʨʠʙʦʨʦʤ, 

ʪʘʢʠʤ ʞʝ ʢʘʢ ʢʦʬʝʡʥʠʢ ʠʣʠ ʧʳʣʝʩʦʩ.  

ʇʦʣʥʳʡ ʨʘʟʚʦʨʦʪ ʧʨʦʝʢʪʦʚ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʙʶʨʦʪʠʢʦʡ, ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʦʤ, 

ʧʦʣʠʛʨʘʬʠʝʡ ʠ ʜʨʫʛʠʤʠ ʘʩʧʝʢʪʘʤʠ ʨʘʙʦʪʳ ʩ ʪʝʢʩʪʘʤʠ ʥʘ ʨʫʩʩʢʦʤ ʠ ʜʨʫʛʠʭ ʷʟʳʢʘʭ, ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥ ʚ 

ʩʪʘʪʴʷʭ ɸ.ɸ. ɹʝʨʩʘ [117-120].  

ʊʝʤʘʪʠʯʝʩʢʠ ʙʣʠʟʢʦ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʙʦʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʦʨʧʫʩʦʤ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ, ʚʳʩʦʢʦ 

ʦʮʝʥʠʚʘʝʤʳʝ ʣʠʥʛʚʠʩʪʘʤʠ. [121, 122].  

13. ʃʶʙʠʪʝʣʴʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠ ʰʢʦʣʴʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ: ʦʪʩʪʘʚʘʥʠʝ ʦʪ ʧʨʦʛʨʝʩʩʘ ʵʣʝʤʝʥʪʥʦʡ 

ʙʘʟʳ 

ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʠʤʝʶʪ ʩʢʣʦʥʥʦʩʪʴ ʧʨʠʚʳʢʘʪʴ ʢ ʦʙʩʪʘʥʦʚʢʝ, ʞʘʨʛʦʥʫ, ʢʨʫʛʫ 

ʦʙʱʝʥʠʷ. ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʩʤʝʥʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʘʨʭʠʪʝʢʪʫʨ, ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʟʳʚʘʝʪ ʫ ʤʥʦʛʠʭ ʦʧʳʪʥʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʟʘʤʝʪʥʳʝ ʪʨʫʜʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʝʪ 

ʤʝʩʪʦ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʦʩʦʟʥʘʚʘʪʴ ʥʦʚʦʝ. ʊʘʢ, ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʳʤ 

ʚʳʯʠʩʣʝʥʠʷʤ ʯʘʩʪʦ ʞʘʣʫʶʪʩʷ, ʯʪʦ ʥʝ ʫʩʧʝʚʘʶʪ ʦʩʚʘʠʚʘʪʴ ʦʪʢʨʳʚʘʶʱʠʝʩʷ ʧʝʨʝʜ ʥʠʤʠ ʚʦʟʤʦʞʥʦʩʪʠ. ʅʝʯʪʦ 

ʧʦʭʦʞʝʝ ʤʦʞʥʦ ʧʨʦʥʘʙʣʶʜʘʪʴ ʥʘ ʵʬʬʝʢʪʝ ʦʪʩʪʘʚʘʥʠʷ ʥʘ 10-20 ʣʝʪ ʧʦʷʚʣʝʥʠʷ ʥʘʠʤʝʥʦʚʘʥʠʡ ʧʘʨʘʜʠʛʤ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʠʭ ʧʨʠʟʥʘʥʠʷ ʦʪ ʩʦʟʜʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʵʪʠ 

ʧʘʨʘʜʠʛʤʳ. ʆʙʳʯʥʦ ʧʨʝʦʜʦʣʝʥʠʝ ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʧʨʦʠʩʭʦʜʠʪ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʧʦʠʩʢ ʣʶʙʦʟʥʘʪʝʣʴʥʳʭ 

ʵʥʪʫʟʠʘʩʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ ʢ ʥʦʚʦʤʫ, ʠ ʩʧʫʩʢ ʥʦʚʠʟʥʳ ʥʘ ʤʦʣʦʜʦʝ ʧʦʢʦʣʝʥʠʝ, 

ʝʱʸ ʥʝ ʦʙʨʝʤʝʥʸʥʥʦʝ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʧʦʟʥʘʥʠʷʤʠ. ɸʥʜʨʝʡ ʇʝʪʨʦʚʠʯ ʩʫʤʝʣ ʘʜʘʧʪʠʨʦʚʘʪʴ ʦʙʘ ʵʪʠ ʩʧʦʩʦʙʘ ʢ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ.  



SoRuCom 2020 96 
 

 

ʈʝʟʢʘʷ ʩʤʝʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʪʘʣʘ ʩʝʨʴʸʟʥʦ ʦʧʝʨʝʞʘʪʴ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʦʩʚʦʝʥʠʷ ʦʧʳʪʥʳʤʠ ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ. ʇʨʦʷʚʠʣʘʩʴ ʧʨʦʙʣʝʤʘ ʵʩʪʘʬʝʪʳ 

ʧʦʢʦʣʝʥʠʡ, ʫʩʧʝʰʥʦ ʨʝʰʸʥʥʘʷ ʩʠʩʪʝʤʦʡ ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʰʢʦʣ ʶʥʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ (ʐʖʇ) [125-129], 

ʤʝʭʘʥʠʟʤ ʢʦʪʦʨʦʡ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ ʙʳʩʪʨʦʝ ʚʳʧʦʣʥʝʥʠʝ ʠʥʪʝʨʝʩʥʳʭ ʣʶʙʠʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ, ʨʝʟʫʣʴʪʘʪʳ 

ʢʦʪʦʨʳʭ ʟʘʨʘʥʝʝ ʥʠʢʦʤʫ ʥʝ ʙʳʣʠ ʠʟʚʝʩʪʥʳ, ʜʘʞʝ ʨʫʢʦʚʦʜʠʪʝʣʶ. ɺ ʪʝ ʚʨʝʤʝʥʘ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʥʝ 

ʩʫʱʝʩʪʚʦʚʘʣʦ ʦʧʳʪʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ. ɹʳʣʠ ʣʠʰʴ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʖʅɽʉʂʆ ʩʣʘʙʦ ʨʘʟʚʠʪʳʤ ʩʪʨʘʥʘʤ ʠʩʧʦʣʴʟʦʚʘʪʴ Logo-ʤʠʨʳ ʚ ʬʘʢʫʣʴʪʘʪʠʚʥʦʡ ʨʘʙʦʪʝ ʩ 

ʜʝʪʴʤʠ.  

ʃʦʟʫʥʛ çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ï ʚʪʦʨʘʷ ʛʨʘʤʦʪʥʦʩʪʴè, ʚʟʚʦʣʥʦʚʘʚʰʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʙʳʣ ʫʩʧʝʰʥʦ ʜʦʚʝʜʸʥ ʜʦ ʫʨʦʚʥʷ ʰʢʦʣʴʥʦʡ ʜʠʩʮʠʧʣʠʥʳ [132-136]. ʅʘʯʘʣ ʠʟʜʘʚʘʪʴʩʷ 

ʞʫʨʥʘʣ çʄʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʩʠʩʪʝʤʳ (ʄʇʉʉ)è, ʚ ʢʦʣʦʥʢʝ ʨʝʜʘʢʪʦʨʘ ɸʥʜʨʝʡ ʇʝʪʨʦʚʠʯ 

ʪʝʨʧʝʣʠʚʦ ʨʘʟʲʷʩʥʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʠʩʭʦʜʷʱʠʭ ʠʟʤʝʥʝʥʠʡ [130, 131]. ʉʦʟʜʘʥʥʳʝ ʫʯʝʙʥʠʢʠ ʧʦʣʫʯʠʣʠ 

ʧʨʠʟʥʘʥʠʝ ʢʘʢ ʦʙʣʘʜʘʶʱʠʝ ʥʘʫʯʥʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʠ ʜʦ ʧʦʷʚʣʝʥʠʷ ɽɻʕ ʨʝʢʦʤʝʥʜʦʚʘʣʠʩʴ ʚʳʧʫʩʢʥʠʢʘʤ 

ʰʢʦʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʫʯʝʙʥʠʢʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʵʢʟʘʤʝʥʘʤ. ʄʘʪʝʨʠʘʣʳ ʂʦʥʮʝʧʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ [139] ʙʦʣʝʝ ʜʝʩʷʪʠ ʣʝʪ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʨʘʙʦʪʥʠʢʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʣʘʥʦʚ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚ ʵʪʦʡ ʩʬʝʨʝ.  

ʊʨʘʜʠʮʠʠ ʣʝʪʥʠʭ ʰʢʦʣ ʶʥʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ (ʃʐʖʇ) ʜʦ ʩʠʭ ʧʦʨ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʀʉʀ ʉʆ ʈɸʅ 

ʠʤ. ɸ.ʇ. ɽʨʰʦʚʘ ʠ ʷʚʣʷʶʪʩʷ ʮʝʥʪʨʦʤ ʧʨʠʪʷʞʝʥʠʷ ʜʣʷ ʣʶʙʠʪʝʣʝʡ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʟ ʨʘʟʥʳʭ ʛʦʨʦʜʦʚ 

[137, 138].  

III . ɺʓɺʆɼʓ ʀ ɿɸʂʃʖʏɽʅʀɽ 

ʏʘʩʪʦ ʛʦʚʦʨʷʪ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʧʨʦʛʨʘʤʤʠʩʪʘ ï ʵʪʦ ʢʦʜʠʨʦʚʘʥʠʝ ʩʦʟʜʘʥʥʳʭ ʤʘʪʝʤʘʪʠʢʘʤʠ 

ʘʣʛʦʨʠʪʤʦʚ, ʚʳʧʦʣʥʝʥʠʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʤʝʥʝʜʞʝʨʘʤʠ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ ʠʣʠ ʨʝʘʣʠʟʘʮʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʘʥʘʣʠʪʠʢʘʤʠ ʩʧʝʮʠʬʠʢʘʮʠʡ. ʇʝʨʩʧʝʢʪʠʚʥʦ-ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʧʘʨʘʜʠʛʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʘʢʘʜʝʤʠʢʘ 

ɸ.ʇ. ɽʨʰʦʚʘ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʦʙʥʘʨʫʞʠʚʘʝʤʳʤ ʧʨʦʙʣʝʤʘʤ ʠ ʧʦʜʭʦʜʘʤ ʢ ʠʭ ʨʝʰʝʥʠʶ, ʦʪʢʨʳʚʘʶʱʠʤ ʥʦʚʳʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʝʰʝʥʠʡ, ʧʦ ʤʝʨʝ ʠʟʫʯʝʥʠʷ ʢʦʪʦʨʳʭ ʧʨʦʙʣʝʤʳ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʩ 

ʧʨʠʤʝʨʘʤʠ ʪʠʧʦʚʳʭ ʨʝʰʝʥʠʡ. ʅʘʭʦʞʜʝʥʠʝ ʧʨʘʢʪʠʯʥʳʭ ʤʝʪʦʜʦʚ ʠ ʩʦʟʜʘʥʠʝ ʫʜʦʙʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠʚʦʜʠʪ ʢ 

ʠʩʯʝʟʥʦʚʝʥʠʶ ʧʨʦʙʣʝʤʳ, ʢʘʞʝʪʩʷ, ʯʪʦ ʝʸ ʠ ʥʝ ʙʳʣʦ. ʏʝʨʝʜʘ ʧʨʦʡʜʝʥʥʳʭ ɸʥʜʨʝʝʤ ʇʝʪʨʦʚʠʯʝʤ ʧʘʨʘʜʠʛʤ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʩʪʠʥʥʘʷ ʤʠʩʩʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ï ʨʝʰʝʥʠʝ ʥʦʚʳʭ ʟʘʜʘʯ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʛʦʪʦʚʳʭ ʩʨʝʜʩʪʚ ʠ ʪʠʧʦʚʳʭ ʤʝʪʦʜʦʚ. ʄʥʦʛʠʝ ʠʟ ʵʪʠʭ ʧʘʨʘʜʠʛʤ ʜʣʷ ʝʛʦ ʢʦʣʣʝʛ ʠ ʫʯʝʥʠʢʦʚ ʩʪʘʣʠ 

ʧʦʣʠʛʦʥʦʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʨʫʛʠʝ ʧʘʨʘʜʠʛʤʳ ʦʙʨʝʣʠ ʘʥʘʣʦʛʠ ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʀʊ, ʥʝʢʦʪʦʨʳʝ 

ʚʨʝʤʝʥʥʦ ʦʪʪʝʩʥʠʣʠʩʴ ʦʪ ʤʘʩʩʦʚʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʩʪʦʨʦʥʫ, ʞʜʫʪ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ.  

ʈʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʦʭʦʜʠʪ ʬʘʟʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʘʨʘʜʠʛʤ ʧʘʨʘʣʣʝʣʴʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʙʣʝʤʘʤʠ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ, ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʝʪʝʚʳʭ ʢʦʤʧʴʶʪʝʨʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ.  

ʀʉʊʆʏʅʀʂ ʌʀʅɸʅʉʀʈʆɺɸʅʀʗ  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʝʢʪ ˉ 18-07-01048-ʘ. 
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ʅʘʨʦʜʦʚ ʠ ʤʥʦʛʠʭ ʠʥʳʭ ʥʘʛʨʘʜ, ʣʘʫʨʝʘʪʘ ʃʝʥʠʥʩʢʦʡ, ʪʨʸʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ, ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʧʨʝʤʠʡ, 

ʦʜʥʦʛʦ ʠʟ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʠ ʇʨʝʟʠʜʝʥʪʦʚ (1968-71) ʀʌʀʇ (ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʬʝʜʝʨʘʮʠʠ ʧʦ ʦʙʨʘʙʦʪʢʝ 

ʠʥʬʦʨʤʘʮʠʠ), ʜʠʨʝʢʪʦʨʘ (1955-1989), ʥʘʫʯʥʦʛʦ ʨʫʢʦʚʦʜʠʪʝʣʷ (1989-94) ɺʎ ɸʅ ʉʉʉʈ, ʦʜʥʦʛʦ ʠʟ 

ʠʥʠʮʠʘʪʦʨʦʚ ʩʦʟʜʘʥʠʷ ʄʌʊʀ, ʦʩʥʦʚʘʪʝʣʷ ʠ ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ (1960-94) ʞʫʨʥʘʣʘ ɾɺʄ ʠ ʄʌ 

ʘʢʘʜʝʤʠʢʘ ɸʥʘʪʦʣʠʷ ɸʣʝʢʩʝʝʚʠʯʘ ɼʦʨʦʜʥʠʮʳʥʘ. ɸʢʮʝʥʪʠʨʫʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʚʣʠʷʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ɸ.ɸ. ɼʦʨʦʜʥʠʮʳʥʘ ʥʘ ʨʘʟʚʠʪʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʘʪʝʤʘʪʠʢʘ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʠʥʬʦʨʤʘʪʠʢʘ, ʥʘʫʯʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

I. ɺɺɽɼɽʅʀɽ 

ɸ.ɸ. ɼʦʨʦʜʥʠʮʳʥ ï ʟʘʤʝʯʘʪʝʣʴʥʳʡ ʤʘʩʪʝʨ ʪʦʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘʚʪʦʨ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʤʠʨʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ, ʧʨʠʢʣʘʜʥʦʡ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʪʝʤʘʪʠʢʠ, ʘʵʨʦʜʠʥʘʤʠʢʠ, 

ʤʝʪʝʦʨʦʣʦʛʠʠ, ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ. ʆʥ ʠʟʚʝʩʪʝʥ ʪʘʢʞʝ ʧʣʦʜʦʪʚʦʨʥʦʡ, ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʦʡ 

ʥʘʫʯʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʕʪʦ ʩʦʯʝʪʘʣʦʩʴ ʩ ʷʨʢʠʤ ʪʘʣʘʥʪʦʤ ʧʝʜʘʛʦʛʘ, ʩ ʟʘʙʦʪʦʡ ʦ ʧʦʜʛʦʪʦʚʢʝ 

ʢʘʜʨʦʚ ʚʳʩʦʯʘʡʰʝʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʜʣʷ ʚʩʝʭ ʨʝʩʧʫʙʣʠʢ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ, ʜʣʷ ʤʥʦʛʠʭ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ 

(ɺʴʝʪʥʘʤ, ʂʠʪʘʡ ʠ ʜʨʫʛʠʝ). 

 

 
˾͙ͫΦ 1. ˽ ͔ͦͪͭͪͭ ͙ ͍͎͊ͭͦͪ͊ͺ ˢΦˢΦ ˨͙ͦͪͦ͒ͤͼ·ͤ͊ 

II . ɸ.ɸ. ɼʆʈʆɼʅʀʎʓʅ ʀ ʂʆʄʇʔʖʊɽʈʅʓɽ ʊɽʍʅʆʃʆɻʀʀ 

ʈʘʙʦʪʘ ɸʥʘʪʦʣʠʷ ɸʣʝʢʩʝʝʚʠʯʘ ʚ ʥʘʫʢʝ ʥʘʯʘʣʘʩʴ ʚ ʩʝʨʝʜʠʥʝ 1930-ʭ ʛʦʜʦʚ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʘʪʤʦʩʬʝʨʝ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʅ.ɽ. ʂʦʯʠʥʘ ʠ ʀ.ɸ. ʂʠʙʝʣʷ. ɺ ʠʪʦʛʦʚʦʡ ʨʘʙʦʪʝ ʧʦ ʜʘʥʥʦʤʫ 
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ʥʘʧʨʘʚʣʝʥʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ [1] ʙʳʣ ʧʨʦʚʝʜʸʥ ʦʙʱʠʡ ʘʥʘʣʠʟ ʦʙʪʝʢʘʥʠʷ ʥʝʨʦʚʥʦʩʪʝʡ ʨʝʣʴʝʬʘ ʚʦʟʜʫʰʥʳʤ 

ʧʦʪʦʢʦʤ ʥʘ ʦʩʥʦʚʝ ʣʠʥʝʡʥʦʡ ʪʝʦʨʠʠ. ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʜʣʷ ʥʝʨʦʚʥʦʩʪʝʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʙʝʟ ʫʯʸʪʘ 

ʚʷʟʢʦʩʪʠ ʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʚʦʟʜʫʭʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ, ʥʝʨʘʟʨʳʚʥʦʩʪʠ ʠ ʧʨʠʪʦʢʘ 

ʪʝʧʣʘ. 

ɹʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʦʨʠʛʠʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʟʦʥʘʣʴʥʦʡ ʩʪʘʮʠʦʥʘʨʥʦʡ ʮʠʨʢʫʣʷʮʠʠ, ʠʩʧʦʣʴʟʫʶʱʘʷ 

ʦʩʨʝʜʥʝʥʠʝ ʧʦ ʜʦʣʛʦʪʝ ʠ ʧʦʟʚʦʣʠʚʰʘʷ, ʠʤʝʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʷʟʢʦʩʪʠ ʧʦ ʚʩʝʡ 

ʘʪʤʦʩʬʝʨʝ ʠ ʜʘʚʣʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʧʦʣʫʯʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʧʦ 

ʰʠʨʦʪʘʤ [2]. ʈʘʙʦʪʳ ɼʦʨʦʜʥʠʮʳʥʘ ʧʦ ʬʠʟʠʢʝ ʘʪʤʦʩʬʝʨʳ ʚʦʰʣʠ ʚ ʯʠʩʣʦ ʨʘʙʦʪ, ʩʦʩʪʘʚʠʚʰʠʭ ʦʩʥʦʚʫ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʛʦʜʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʘʩʯʸʪʦʚ. 

 

 
˾͙ͫΦ 2. ˹ Φ˩Φ ˴ͦ;͙ͤ 

ɺ 1941 ʛʦʜʫ ʧʦ ʨʝʢʦʤʝʥʜʘʮʠʠ ʀ.ɸ. ʂʠʙʝʣʷ, ɸ.ɸ. ɼʦʨʦʜʥʠʮʳʥ ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ ʚ ʎɸɻʀ ʠ 

ʧʦʛʨʫʞʘʝʪʩʷ ʚ ʧʨʦʙʣʝʤʘʪʠʢʫ ʘʵʨʦʜʠʥʘʤʠʢʠ. ʂ ʵʪʦʤʫ ʤʦʤʝʥʪʫ ʚʩʣʝʜ ʟʘ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ ʨʘʙʦʪʘʤʠ 

ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʪʝʦʨʠʷ ʥʝʩʫʱʝʡ ʣʠʥʠʠ ʇʨʘʥʜʪʣʷ ʜʣʷ ʦʮʝʥʢʠ 

ʩʠʣʳʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʧʦʜʲʸʤʥʦʡ ʩʠʣʳ ʧʨʦʩʪʳʭ ʢʨʳʣʴʝʚ ʚ ʫʟʢʦʤ ʜʠʘʧʘʟʦʥʝ ʫʛʣʦʚ ʘʪʘʢʠ. 

 

 
˾͙ͫΦ 3. ̑ ͙͔͚͋͡ ̇ˢ˥ˮ ς пл ͔ͭ͡Σ мфру ͎ͦ͒ 

ɺ ʦʩʥʦʚʝ ʪʝʦʨʠʠ ʇʨʘʥʜʪʣʷ ʣʝʞʘʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʧʨʝʜʧʦʣʦʞʝʥʠʷ: 1) ʩʠʩʪʝʤʘ ʧʨʠʩʦʝʜʠʥʸʥʥʳʭ ʚʠʭʨʝʡ 

ʢʨʳʣʘ ʩʪʷʛʠʚʘʝʪʩʷ ʚ ʦʜʥʫ ʚʠʭʨʝʚʫʶ ʥʠʪʴ, ʦʪ ʢʦʪʦʨʦʡ ʦʪʭʦʜʠʪ ʚʠʭʨʝʚʘʷ ʧʝʣʝʥʘ; 2) ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʢʘʞʜʦʝ ʩʝʯʝʥʠʝ ʢʨʳʣʘ ʦʙʪʝʢʘʝʪʩʷ ʢʘʢ ʧʣʦʩʢʠʡ ʧʨʦʬʠʣʴ (ʛʠʧʦʪʝʟʘ ʧʣʦʩʢʠʭ ʩʝʯʝʥʠʡ). ʊʝʦʨʠʷ ʇʨʘʥʜʪʣʷ 

ʧʦʟʚʦʣʷʝʪ ʢʦʨʨʝʢʪʥʦ ʦʮʝʥʠʚʘʪʴ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʨʳʣʘ ʩ ʧʨʷʤʦʡ ʦʩʴʶ ʧʨʠ ʤʘʣʳʭ ʫʛʣʘʭ 

ʘʪʘʢʠ ʙʝʟ ʩʢʦʣʴʞʝʥʠʷ (ʦʩʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʦʪʦʢʫ). ʇʨʠ ʙʦʣʴʰʠʭ ʫʛʣʘʭ ʘʪʘʢʠ ʠ ʜʣʷ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʬʦʨʤ 

ʢʨʳʣʴʝʚ ʠʤʝʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʭʦʞʜʝʥʠʷ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʘʚʠʘʮʠʠ ʬʦʨʤʳ ʢʨʳʣʴʝʚ ʫʩʣʦʞʥʷʣʠʩʴ, ʨʘʙʦʯʠʝ ʜʠʘʧʘʟʦʥʳ ʫʛʣʦʚ ʘʪʘʢʠ ʨʘʩʰʠʨʷʣʠʩʴ, ʠ 

ʚʦʟʥʠʢʣʘ ʥʘʩʫʱʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦʡ ʪʝʦʨʠʠ ʣʦʙʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ 

ʧʦʜʲʸʤʥʦʡ ʩʠʣʳ ʢʨʳʣʴʝʚ. ɸʥʘʪʦʣʠʡ ɸʣʝʢʩʝʝʚʠʯ ʥʘʯʘʣ ʩʚʦʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ([3])ʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʡ 

ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ, ʢʦʪʦʨʳʝ ʧʨʠ ʫʩʣʦʚʠʠ ὖὶ ρʠʤʝʶʪ ʚʠʜ 
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ɿʜʝʩʴ ὖὶ ‘ὧȾ‗ ï ʯʠʩʣʦ ʇʨʘʥʜʪʣʷ, ‘ ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʷʟʢʦʩʪʠ, ʩ ï ʪʝʧʣʦʸʤʢʦʩʪʴ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ 

ʜʘʚʣʝʥʠʠ, ‗ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ὴ ï ʜʘʚʣʝʥʠʝ, ” ï ʧʣʦʪʥʦʩʪʴ, Ὕ ï ʪʝʤʧʝʨʘʪʫʨʘ, ὐ ï 
ʤʝʭʘʥʠʯʝʩʢʠʡ ʵʢʚʠʚʘʣʝʥʪ ʪʝʧʣʘ,x ï ʨʘʩʩʪʦʷʥʠʝ ʧʦ ʜʫʛʝ ʧʨʦʬʠʣʷ, y ï ʨʘʩʩʪʦʷʥʠʝ ʧʦ ʥʦʨʤʘʣʠ ʢ 

ʧʨʦʬʠʣʶ,όȟὺ ï ʩʢʦʨʦʩʪʠ ʧʦx ʠ y.  

ɼʦʨʦʜʥʠʮʳʥ ʜʝʣʘʝʪ ʬʠʟʠʯʝʩʢʠ ʝʩʪʝʩʪʚʝʥʥʦʝ ʜʣʷ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʧʨʝʜʧʦʣʦʞʝʥʠʝ 

ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʪʝʧʣʦʦʙʤʝʥʘ, ʢʘʢ ʥʘ ʛʨʘʥʠʮʝ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ, ʪʘʢ ʠ ʤʝʞʜʫ ʩʪʝʥʢʦʡ ʦʙʪʝʢʘʝʤʦʛʦ ʧʨʦʬʠʣʷ ʠ 

ʛʘʟʦʤ. ʇʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷʨʷʜʘ ʠʟʷʱʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʠʸʤʦʚ, ʚʚʝʜʝʥʠʷ ʥʦʚʳʭ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ 

(‚ȟ–) ʠ ʧʨʠʥʷʪʠʷ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ ʟʘʚʠʩʠʤʦʩʪʠ ʚʷʟʢʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʪʨʠʚʠʘʣʴʥʦʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʥʘʟʚʘʥʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ɼʦʨʦʜʥʠʮʳʥʘ.ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ (1) ʩʚʦʜʠʪʩʷ ʢ ʦʜʥʦʤʫʫʨʘʚʥʝʥʠʶ ʩ ʦʜʥʦʡ ʥʦʚʦʡ ʠʩʢʦʤʦʡ ʬʫʥʢʮʠʝʡ‪‚ȟ– 

” ὠ ‘ ρ „ . (2) 

ɿʜʝʩʴ „ ȟ „ ȟ ὠ  ʩʢʦʨʦʩʪʴ ʥʘ ʚʥʝʰʥʝʡ ʛʨʘʥʠʮʝ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ, ʈ ȟ”  ï 

ʧʦʩʪʦʷʥʥʳʝ.  

ʇʨʝʜʣʦʞʝʥʥʦʝ ɼʦʨʦʜʥʠʮʳʥʳʤ ʦʙʦʙʱʝʥʠʝ ʪʝʦʨʠʠ ʇʨʘʥʜʪʣʷ ʦʙʝʩʧʝʯʠʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ 

ʢʦʨʨʝʢʪʥʳʭ ʦʮʝʥʦʢ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ ʜʣʷ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʭ ʬʦʨʤ ʢʨʳʣʴʝʚ ʠ ʰʠʨʦʢʦʛʦ ʜʠʘʧʘʟʦʥʘ 

ʫʛʣʦʚ ʘʪʘʢʠ [4,5]. ɼʣʷ ʧʨʦʯʥʦʩʪʥʳʭ ʨʘʩʯʸʪʦʚ ʠʤ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʬʶʟʝʣʷʞʘ ʥʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʦʢ ʧʦ ʨʘʟʤʘʭʫ ʢʨʳʣʘ [6]. 

ʕʪʠ ʨʘʙʦʪʳ ɼʦʨʦʜʥʠʮʳʥʘ ʦʙʝʩʧʝʯʠʣʠ ʥʘʫʯʥʳʡ ʧʨʦʨʳʚ, ʢʦʪʦʨʳʡ ʠʤʝʣ ʛʨʦʤʘʜʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʠ ʧʦʩʣʫʞʠʣ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ɸʥʘʪʦʣʠʝʤ ɸʣʝʢʩʝʝʚʠʯʝʤ ʤʥʦʛʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʝʤʠʡ 

ʠ ʥʘʛʨʘʜ (ʟʚʘʥʠʝ ɻʝʨʦʷ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʊʨʫʜʘ,ʪʨʠ ʦʨʜʝʥʘ ʃʝʥʠʥʘ, ʃʝʥʠʥʩʢʘʷ ʠ ʪʨʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʧʨʝʤʠʠ). 

ʊʝʦʨʠʷ ɼʦʨʦʜʥʠʮʳʥʘ ʜʘʣʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʩʫʱʝʡ ʣʠʥʠʠ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʬʦʨʤ ʢʨʳʣʘ: 

- ʢʨʳʣʦ ʩ ʦʩʴʶ, ʥʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʧʦʪʦʢʫ (ʢʨʳʣʦ ʩʦ ʩʢʦʣʴʞʝʥʠʝʤ); 

- ʩʪʨʝʣʦʚʠʜʥʦʝ ʢʨʳʣʦ (ʩʭʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʩʪʨʝʣʦʚʠʜʥʦʝ ʢʨʳʣʦ ʟʘʤʝʥʷʝʪʩʷ ʫʧʨʦʱʸʥʥʦʡ 

ʣʦʤʘʥʦʡ ʠʣʠ ʧʣʘʚʥʦ ʠʟʦʛʥʫʪʦʡ ʥʝʩʫʱʝʡ ʣʠʥʠʝʡ); 

- ʢʨʳʣʦ ʩ ʵʣʣʠʧʪʠʯʝʩʢʠʤ ʟʘʢʦʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʭʦʨʜ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʨʘʙʦʪʦʡ ʚ ʎɸɻʀ ɼʦʨʦʜʥʠʮʳʥ ʚʦʟʛʣʘʚʣʷʣ ʆʪʜʝʣ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʛʣʘʚʥʦʛʦ 

ʮʝʥʪʨʘ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ï ʄʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤʝʥʠ ɺ.ɸ. ʉʪʝʢʣʦʚʘ ɸʅ ʉʉʉʈ (ʄʀɸʅ). 

ʀʟ ʵʪʦʛʦ ʦʪʜʝʣʘ ʚ 1955 ʛʦʜʫ ʙʳʣ ʦʙʨʘʟʦʚʘʥ ɺʳʯʠʩʣʠʪʝʣʴʥʳʡ ʮʝʥʪʨ ɸʅ ʉʉʉʈ (ɺʎ ɸʅ), ʜʠʨʝʢʪʦʨʦʤ 

ʢʦʪʦʨʦʛʦ ʩʦ ʜʥʷ ʦʩʥʦʚʘʥʠʷ ʜʦ 1989 ʛʦʜʘ ʙʳʣ ɸ.ɸ. ɼʦʨʦʜʥʠʮʳʥ. ɺ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʤʘʪʝʤʘʪʠʢʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʘʵʨʦʛʠʜʨʦʜʠʥʘʤʠʢʦʡ, ɸʥʘʪʦʣʠʝʤ ɸʣʝʢʩʝʝʚʠʯʝʤ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 

ʤʝʪʦʜ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ [7-8], ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʠʙʣʠʞʝʥʥʦʤ ʩʚʝʜʝʥʠʠ ʫʨʘʚʥʝʥʠʡ ʩ ʯʘʩʪʥʳʤʠ 

ʧʨʦʠʟʚʦʜʥʳʤʠ ʬʫʥʢʮʠʡ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ ʢ ʩʠʩʪʝʤʘʤ ʦʙʳʢʥʦʚʝʥʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʧʫʪʸʤ 

ʠʥʪʝʨʧʦʣʷʮʠʠ ʠʩʢʦʤʦʡ ʬʫʥʢʮʠʠ ʧʦ ʦʜʥʦʡ ʠʟ ʧʝʨʝʤʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ ʚ ʫʟʣʘʭ 

ʩʝʪʢʠ. ʈʘʟʨʘʙʦʪʢʫ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ɸʥʘʪʦʣʠʡ ɸʣʝʢʩʝʝʚʠʯ ʚʸʣ ʜʦ ʢʦʥʮʘ ʞʠʟʥʠ. 

ʗʚʣʷʷʩʴ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʫʯʸʥʳʭ ʄʀɸʅ, ɸ.ɸ. ɼʦʨʦʜʥʠʮʳʥ ʚʥʸʩ ʚʝʩʦʤʳʡ ʚʢʣʘʜ ʠ ʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ 

ʤʘʪʝʤʘʪʠʢʫ, ʠʤʝʶʱʠʡ ʢʦʥʢʨʝʪʥʦʝ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ. ʊʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʪʝʦʨʠʠ 

ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʦʙʳʢʥʦʚʝʥʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ.  

ɸʩʠʤʧʪʦʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʷʚʣʷʶʪʩʷ ʙʘʟʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʢʘʯʝʩʪʚʝʥʥʦʡ ʪʝʦʨʠʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ (ʂʊɼʋ), ʠʟʣʦʞʝʥʥʦʡ ʚ ʪʨʫʜʘʭ ɸ. ʇʫʘʥʢʘʨʝ ʠ ɸ.ɸ. ʃʷʧʫʥʦʚʘ ʠ ʦʩʥʦʚʘʥʥʦʡ ʥʘ 

ʧʦʥʷʪʠʷʭ ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ɸʇ) ʠ ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʬʫʥʢʮʠʠ (ɸʈ).  

ɸʇ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʬʫʥʢʮʠʡ ‰ ὼȡ‰ ὼ έ‰ ὼ ὼO ὼȟὼɴ ὓ, ʘ ɸʈ 
ʢʘʢ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʬʫʥʢʮʠʠ Ὢὼ ʚ ʩʤʳʩʣʝ ʕʨʜʝʡʠ Ὢὼ В ‪ ὼ ʪʘʢʦʝ, ʯʪʦ Ὢὼ В ‪ ὼ
έ‰ ὼ ʠʣʠ ʚ ʩʤʳʩʣʝ ʇʫʘʥʢʘʨʝ Ὢὼ В ὥ‰ ὼ, ʛʜʝ ‰ ὼ ï ɸʇ ʧʨʠ ὼO ὼȟὼɴ ὓ. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ɸʇ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʚʠʜʝ ɸʈ. ɺ ʨʘʙʦʪʝ [9] ɸ.ɸ. ɼʦʨʦʜʥʠʮʳʥ ʦʧʨʝʜʝʣʠʣ 

ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʦʝ ʧʦʣʥʦʝ ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ɺʘʥ ʜʝʨ ʇʦʣʷ ’ρ ὼ ὼ π ʩ 

ʪʦʯʥʦʩʪʴʶ ʜʦ ʚʝʣʠʯʠʥ ʣʶʙʦʛʦ ʧʦʨʷʜʢʘ ʤʘʣʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʘʨʘʤʝʪʨʘ ’. ɺ ʨʘʙʦʪʝ [10] ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʦʙʦʙʱʝʥʠʷ ʤʝʪʦʜʘ ʤʘʣʦʛʦ ʧʘʨʘʤʝʪʨʘ ʠ ʤʝʪʦʜʘ ʵʪʘʣʦʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ɸʥʘʪʦʣʠʡ ɸʣʝʢʩʝʝʚʠʯ ʧʨʦʚʦʜʠʪ 

ʘʥʘʣʠʟʦʩʦʙʳʭ ʪʠʧʦʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ 

ώ ‗ὶὼ ήὼ ώ πȟὶὼ ὼ ὼ ὶὼ ὶὼ π 

ʠʣʠ 

ὼώ ὴὼώ ‗ὶὼ ήὼ ώ π ὶὼ πȟ 

ʢ ʢʦʪʦʨʳʤ ʧʨʠʚʦʜʷʪ ʤʥʦʛʠʝ ʟʘʜʘʯʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ (ʧʦʣʠʥʦʤʳ ʃʝʞʘʥʜʨʘ, ʏʝʙʳʰʝʚʘ, 

ʗʢʦʙʠ). ʇʦʣʫʯʝʥʳ ʥʝ ʠʟʚʝʩʪʥʳʝ ʨʘʥʝʝ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʰʝʥʠʡ ʨʷʜʘ ʫʨʘʚʥʝʥʠʡ, 

ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ 
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ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤ ʐʪʫʨʤʘ-ʃʠʫʚʠʣʣʷ, ʥʦʨʤʳ ʩʦʙʩʪʚʝʥʥʳʭ ʬʫʥʢʮʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʦʧʝʨʘʪʦʨʦʚ. ʇʦ ʦʮʝʥʢʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʵʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɸ.ɸ. ɼʦʨʦʜʥʠʮʳʥʘ ʠʤʝʶʪ çʧʨʦʨʳʚʥʦʡè ʭʘʨʘʢʪʝʨ. 

ɼʦʨʦʜʥʠʮʳʥ ʧʨʝʜʲʷʚʣʷʣ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʢ ʢʘʯʝʩʪʚʫ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʦ ʠ ʢ ʤʦʨʘʣʴʥʳʤ ʢʘʯʝʩʪʚʘʤ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʣʶʜʴʤʠ. ʆʥ ʦʨʛʘʥʠʯʝʩʢʠ ʥʝ ʧʨʠʥʠʤʘʣ 

ʩʠʩʪʝʤʫ ʦʣʠʛʘʨʭʠʯʝʩʢʠʭ ʢʘʧʠʪʘʣʠʩʪʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʠʤʘʪʝ ʣʠʯʥʦʡ ʚʳʛʦʜʳ. ʀʟ-ʟʘ 

ʵʪʦʛʦ ʫ ʥʝʛʦ ʙʳʣʠ (ʠ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʶʪʩʷ) ʥʝʜʨʫʛʠ ʠ ʢʨʠʪʠʢʠ, ʩʪʘʨʘʶʱʠʝʩʷ ʧʨʠʫʤʝʥʴʰʠʪʴ ʟʥʘʯʝʥʠʝ ʝʛʦ 

ʥʘʫʯʥʦʛʦ ʚʢʣʘʜʘ ʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʥ ʥʝ ʙʳʣ ʯʣʝʥʦʤ ʂʇʉʉ, ʧʨʝʜʩʪʘʚʠʪʴ ʝʛʦ ʠʣʠ çʢʨʘʩʥʳʤ 

ʜʠʨʝʢʪʦʨʦʤè, ʥʝ ʠʤʝʶʱʠʤ ʩʝʨʴʸʟʥʳʭ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʠʣʠ, ʥʘʧʨʦʪʠʚ, ʦʪʦʨʚʘʥʥʳʤ ʦʪ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ 

ʪʝʦʨʝʪʠʢʦʤ. ʕʪʠ ʢʘʨʠʢʘʪʫʨʥʳʝ ʦʙʨʘʟʳ ʥʝ ʠʤʝʶʪ ʢ ʨʝʘʣʴʥʦʤʫ, ʞʠʚʦʤʫ ɸʥʘʪʦʣʠʶ ɸʣʝʢʩʝʝʚʠʯʫ ʥʠʢʘʢʦʛʦ 

ʦʪʥʦʰʝʥʠʷ. 

 

 
˾͙ͫΦ 4. ʕ  ͔͔ͨͪͪ·͍͔ ͔ͣ͗͒ͯ ͔͙͊ͫ͒͊ͤ͘Ύ͙ͣΣ ˢΦˢΦ ˨͙ͦͪͦ͒ͤͼ·ͤ ͙ ˸ΦˤΦ ˴͔͒͡·΄ 

ʗʚʣʷʷʩʴ ʧʨʦʜʦʣʞʘʪʝʣʝʤ ʥʘʫʯʥʳʭ ʪʨʘʜʠʮʠʡ ʕʡʣʝʨʘ ʠ ʇʫʘʥʢʘʨʝ, ɾʫʢʦʚʩʢʦʛʦ ʠ ʎʠʦʣʢʦʚʩʢʦʛʦ ʠ 

ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʚʝʣʠʢʠʭ ʩʦʟʜʘʪʝʣʝʡ ʪʦʯʥʦʡ ʥʘʫʢʠ ʦʥ ʩʣʝʜʦʚʘʣ ʢʦʥʮʝʧʮʠʠ ʝʜʠʥʩʪʚʘ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʠʤ ʨʝʟʫʣʴʪʘʪʳ ʷʚʣʷʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʤʝʥʠʤʳʤʠ. ʀ ʚʩʝ 

ʦʥʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʈʘʙʦʪʳ ʧʦ ʬʠʟʠʢʝ ʘʪʤʦʩʬʝʨʳ ʚʦʰʣʠ 

ʚ ʘʨʩʝʥʘʣ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʛʦʜʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʨʦʛʥʦʟʥʳʭ ʦʮʝʥʦʢ. ɻʣʦʙʘʣʴʥʳʝ ʤʦʜʝʣʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʪʤʦʩʬʝʨʘ-ʦʢʝʘʥ-ʙʠʦʩʬʝʨʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ɺʎ ɸʅ ʉʉʉʈ, ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʢʦʥʢʨʝʪʥʳʝ 

ʦʮʝʥʢʠ ʧʦ ʰʠʨʦʢʦ ʦʩʘʞʜʘʚʰʝʤʫʩʷ çʵʬʬʝʢʪʫ ʷʜʝʨʥʦʡ ʟʠʤʳè. ʈʘʙʦʪʳ ʧʦ ʪʝʦʨʠʠ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ, ʧʦ 

ʦʙʦʙʱʝʥʠʶ ʪʝʦʨʠʠ ʥʝʩʫʱʝʡ ʣʠʥʠʠ ʇʨʘʥʜʪʣʷ, ʧʦ ʤʝʪʦʜʫ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

ʩʦʩʪʘʚʠʣʠ ʦʩʥʦʚʫ ʩʦʚʨʝʤʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʘʵʨʦʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʘʩʯʸʪʦʚ ʥʘ ʕɺʄ. ɺ ʨʘʙʦʪʘʭ ʚ ʦʙʣʘʩʪʠ 

ʂʊɼʋ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʥʦʚʳʝ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʚʘʞʥʳʭ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʥʝʣʠʥʝʡʥʳʭ 

ʦʙʳʢʥʦʚʝʥʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. ɺʩʝ ʵʪʦ ʷʚʠʣʦʩʴ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʨʦʜʚʠʞʝʥʠʝʤ ʚ ʦʙʣʘʩʪʠ 

ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʦʚ ʨʘʩʯʸʪʘ ʥʘ ʕɺʄ ʤʥʦʛʠʭ ʚʘʞʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. 

 

 
˾͙ͫΦ 5. ˿ Φ˽Φ ˴͙͊ͨͼ͊Σ ˢΦˢΦ ˨͙ͦͪͦ͒ͤͼ·ͤΣ ˥Φ˽Φ ˿͍͙΅͖͍Σ ˤΦˤΦ ˿·;͖͍ 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʘʢʞʝ ʫʯʘʩʪʠʝ ɸ.ɸ. ɼʦʨʦʜʥʠʮʳʥʘ ʚ ʩʘʤʦʤ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʧʝʨʚʳʭ ʦʙʨʘʟʮʦʚ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ. ʇʦʷʚʣʝʥʠʝ ʧʝʨʚʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʩʧʨʘʚʝʜʣʠʚʦ ʫʚʷʟʳʚʘʶʪ ʩ ʨʘʙʦʪʦʡ 
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ʀʥʩʪʠʪʫʪʘ ʄʫʨʘ ʚ ʇʝʥʩʠʣʴʚʘʥʩʢʦʤ ʋʥʠʚʝʨʩʠʪʝʪʝ (ʣʘʤʧʦʚʳʡ ʢʦʤʤʫʪʠʨʫʝʤʳʡ ʢʦʤʧʴʶʪʝʨ ʕʅʀɸʂ ʙʝʟ 

ʢʦʜʠʨʦʚʘʥʠʷ ʠ ʟʘʧʠʩʠ ʢʦʤʘʥʜ, ʩ ʜʝʩʷʪʠʯʥʳʤ ʢʦʜʠʨʦʚʘʥʠʝʤ ʯʠʩʝʣ, ʬʝʚʨʘʣʴ 1946 ʛʦʜʘ). ɺ ʵʪʦʤ ʞʝ ʠʥʩʪʠʪʫʪʝ 

ʚ ʘʚʛʫʩʪʝ 1949 ʛʦʜʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʦʜʥʘ ʠʟ ʧʝʨʚʳʭ ʧʦʣʥʦʮʝʥʥʳʭ, ʧʦʩʪʨʦʝʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪ.ʥ. 

çʘʨʭʠʪʝʢʪʫʨʦʡ ʬʦʥ ʅʝʡʤʘʥʘè, ʜʚʦʠʯʥʳʭ ʕɺʄ ï ʤʘʰʠʥʘ EDVAC (Electronic Discrete Variable Automatic 

Computer). ɺ ʜʝʢʘʙʨʝ 1951 ʛʦʜʘ ʚʂʠʝʚʝ ʧʨʦʰʣʠ ʧʨʠʸʤʦʯʥʳʝ ʠʩʧʳʪʘʥʠʷ ʦʜʥʦʡ ʠʟ ʜʚʫʭ ʧʝʨʚʳʭ ʩʦʚʝʪʩʢʠʭ 

ʕɺʄ çʄʕʉʄè (ʤʦʜʝʣʴʥʘʷ, ʟʘʪʝʤ ʤʘʣʘʷ ʵʣʝʢʪʨʦʥʥʦ-ʩʯʸʪʥʘʷ ʤʘʰʠʥʘ), ʢʦʪʦʨʘʷ ʙʳʣʘ ʩʦʟʜʘʥʘ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʉ.ɸ. ʃʝʙʝʜʝʚʘ ʚ ʝʛʦ ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʂʠʝʚʩʢʦʤ ʀʥʩʪʠʪʫʪʝ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ɸʅ ʋʉʉʈ. ɼʣʷ 

ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ ʚʦʧʨʦʩʫ ʦʙ ʦʢʦʥʯʘʪʝʣʴʥʦʤ ʚʳʙʦʨʝ ʩʠʩʪʝʤʳ ʢʦʤʘʥʜ ʕɺʄ ʄʕʉʄ ʉ.ɸ. ʃʝʙʝʜʝʚʳʤ ʙʳʣ 

ʧʨʠʛʣʘʰʸʥ ɸ.ɸ. ɼʦʨʦʜʥʠʮʳʥ. ɸ.ɸ. ɼʦʨʦʜʥʠʮʳʥ ʠ ʉ.ɸ. ʃʝʙʝʜʝʚ ʠ ʜʘʣʝʝ ʦʩʪʘʚʘʣʠʩʴ ʙʣʠʞʘʡʰʠʤʠ 

ʩʦʨʘʪʥʠʢʘʤʠ. ʊʘʢʠʤ ʞʝ ʙʣʠʟʢʠʤ ʩʦʨʘʪʥʠʢʦʤ ɸʥʘʪʦʣʠʷ ɸʣʝʢʩʝʝʚʠʯʘ ʷʚʣʷʣʩʷ ʦʩʥʦʚʘʪʝʣʴ ʂʠʝʚʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʢʠʙʝʨʥʝʪʠʢʠ, ʘʚʪʦʨ ʦʧʝʨʝʜʠʚʰʝʛʦ ʩʦʟʜʘʥʠʝ ʠʥʪʝʨʥʝʪʘ ʧʨʦʝʢʪʘ ʆɻɸʉ (ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ) ɺ.ʄ. ɻʣʫʰʢʦʚ. ʅʝ ʩʪʦʣʴ ʙʣʠʟʢʠʤʠ, ʥʦ ʪʸʧʣʳʤʠ ʠ ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʳʤʠ ʙʳʣʠ 

ʦʪʥʦʰʝʥʠʷ ɼʦʨʦʜʥʠʮʳʥʘ ʩ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʨʘʟʚʦʨʘʯʠʚʘʥʠʷ ʩʠʩʪʝʤʳ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ ʄʆ ʉʉʉʈ, 

ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʩʦʟʜʘʥʥʦʛʦ ʚ 1954 ʛʦʜʫ ɺʎ ˉ1 ʄʆ ʉʉʉʈ ɸ.ʀ. ʂʠʪʦʚʳʤ. 

 

 
˾͙ͫΦ 6. ˮ ͙ͤ͒ΎΣ мфрс ͎Φ 

 

 
˾͙ͫΦ 7. ˨ ͙ͦͪͦ͒ͤͼ·ͤ· ͍ ˤ͔͊ͪͤΣ мфуп ͎ͦ͒ 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ɺʎ ˉ1 ʄʆ ʉʉʉʈ, 3 ʘʚʛʫʩʪʘ 1954 ʛʦʜʘ ʙʳʣʦ ʧʨʠʥʷʪʦ 

ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʉʦʚʝʪʘ ʄʠʥʠʩʪʨʦʚ ʉʉʉʈ ʧʦ ʚʚʦʜʫ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 1955 ʛʦʜʫ ɺʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ɸʅ 

ʉʉʉʈ. 14 ʷʥʚʘʨʷ 1955 ʛʦʜʘ, ʧʦʩʣʝ ʦʙʩʫʞʜʝʥʠʷ ʜʦʢʣʘʜʦʚ ʘʢʘʜʝʤʠʢʦʚ ʉ.ɸ. ʃʝʙʝʜʝʚʘ ʠ ʄ.ɸ. ʃʘʚʨʝʥʪʴʝʚʘ, 

ʧʨʠʥʠʤʘʝʪʩʷ ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʝʟʠʜʠʫʤʘ ɸʅ ʉʉʉʈ çʆ ɺʳʯʠʩʣʠʪʝʣʴʥʦʤ ʮʝʥʪʨʝè. ɺ ʥʘʯʘʣʝ ɺʎ ɸʅ ʉʉʉʈ 

ʙʳʣ ʩʦʟʜʘʥ ʢʘʢ ʥʘʫʯʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʠʨʝʢʮʠʝʡ ʠ ʙʘʣʘʥʩʦʤ ʧʨʠ ʄʘʪʝʤʘʪʠʯʝʩʢʦʤ 

ʠʥʩʪʠʪʫʪʝ ʠʤ. ɺ.ɸ. ʉʪʝʢʣʦʚʘ ɸʅ ʉʉʉʈ.  

ʅʘ ɺʎ ɸʅ ʉʉʉʈ ʙʳʣʠ ʚʦʟʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʇʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ, ʦʙʦʙʱʝʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ 

ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. 

- ɺʳʧʦʣʥʝʥʠʝ ʢʨʫʧʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʫʯʨʝʞʜʝʥʠʡ ɸʅ ʉʉʉʈ. 

- ʀʟʫʯʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʢʘʯʝʩʪʚ ʠ ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. 

- ʈʫʢʦʚʦʜʩʪʚʦ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʠ ʚʳʯʠʩʣʝʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʘʙʣʠʮ ʚ ʉʉʉʈ. 

ɺ 1957 ʛʦʜʫ ɸ.ɸ. ɼʦʨʦʜʥʠʮʳʥ ʧʦʜʜʝʨʞʘʣ ʩʦʟʜʘʥʠʝ ʚ ʂʠʝʚʝ ɺʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ɸʢʘʜʝʤʠʠ 

ʥʘʫʢ ʋʉʉʈ (ʚʧʦʩʣʝʜʩʪʚʠʠ ʀʥʩʪʠʪʫʪ ʢʠʙʝʨʥʝʪʠʢʠ), ʜʠʨʝʢʪʦʨʦʤ ʢʦʪʦʨʦʛʦ ʩʪʘʣ ɺʠʢʪʦʨ ʄʠʭʘʡʣʦʚʠʯ ɻʣʫʰʢʦʚ.  

 

https://ru.wikipedia.org/wiki/EDVAC
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%B1%D0%B5%D0%B4%D0%B5%D0%B2,_%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/w/index.php?title=%D0%98%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B8_%D0%90%D0%9D_%D0%A3%D0%A1%D0%A1%D0%A0&action=edit&redlink=1
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˾͙ͫΦ 8. ʕ Φ˸Φ ˥ͯ͡΄͍ͦ͟ ͙ ˢΦˢΦ ˨͙ͦͪͦ͒ͤͼ·ͤ 

ɸʢʘʜʝʤʠʢ ɸ.ɸ. ɼʦʨʦʜʥʠʮʳʥ ʚʦʟʛʣʘʚʣʷʣ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʢʦʤʠʩʩʠʠ ʧʦ ʧʨʠʝʤʢʝ ʤʥʦʛʠʭ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʢʨʫʧʥʝʡʰʠʭ ʩʦʚʝʪʩʢʠʭ ʧʨʦʝʢʪʦʚ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ. ʆʥ ʷʚʠʣʩʷ ʦʜʥʠʤ 

ʠʟ ʛʣʘʚʥʳʭ ʠʥʠʮʠʘʪʦʨʦʚ ʩʦʟʜʘʥʠʷ IFIP (International Federation for Information Processing) ï ʀʌʀʇ 

(ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʬʝʜʝʨʘʮʠʷ ʧʦ ʦʙʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ) ʠ ʙʳʣ ʝʛʦ ʧʨʝʟʠʜʝʥʪʦʤ ʚ 1968-1971 ʛʦʜʘʭ. ʀʤ ʙʳʣʦ 

ʠʥʠʮʠʠʨʦʚʘʥʦ ʩʦʟʜʘʥʠʝ ʆʪʜʝʣʝʥʠʷ ʠʥʬʦʨʤʘʪʠʢʠ ɸʅ ʉʉʉʈ. 

ʀʥʪʝʨʝʩ ɼʦʨʦʜʥʠʮʳʥʘ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ ʧʦʷʚʠʣʩʷ ʝʱʝ ʪʦʛʜʘ, ʢʦʛʜʘ ʩʫʱʝʩʪʚʦʚʘʣʠ ʣʠʰʴ 

ʤʝʭʘʥʠʯʝʩʢʠʝ (ʢʣʘʚʠʰʥʳʝ) ʠ ʵʣʝʢʪʨʦ-ʘʥʘʣʦʛʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ. ʆʥ ʨʘʟʨʘʙʦʪʘʣ ʤʝʪʦʜʳ ʨʘʩʯʸʪʦʚ ʥʘ 

ʢʣʘʚʠʰʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥʘʭ. ʅʘ ʠʭ ʙʘʟʝ ʚ 40-ʝ ʛʦʜʳ ʧʦʜ ʝʛʦ ʨʫʢʦʚʦʜʩʪʚʦʤ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʦʪʜʝʣ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʠʟ ʢʦʪʦʨʦʛʦ ʟʘʪʝʤ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʮʝʥʪʨ ʎɸɻʀ (ʅʀʆ-17). ɺ 

ʢʦʥʮʝ 1950-ʭ ʧʦʜ ʝʛʦ ʨʫʢʦʚʦʜʩʪʚʦʤ ʚ ʎɸɻʀ ʙʳʣʦ ʩʦʟʜʘʥʦ ʦʪʜʝʣʝʥʠʝ ʘʵʨʦʜʠʥʘʤʠʢʠ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʝʡ, 

ʩʪʘʚʰʝʝ ʚʝʜʫʱʠʤ ʦʪʜʝʣʝʥʠʝʤ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʘʵʨʦʜʠʥʘʤʠʢʠ ʠʥʩʪʠʪʫʪʘ (ʅʀʆ-8). 

 
˾͙ͫΦ 9. ˥ Φ ˭͔͔ͣ͊ͤ͟ όˢ͍͙ͫͭͪΎΣ ˽͔͙͔ͪ͒ͤͭ͘ ˮ̅ˮ˽ мфтм-мфтпύΣ ˢΦˢΦ ˨͙ͦͪͦ͒ͤͼ·ͤ ό˿˿˿˾Σ ˽͔͙͔ͪ͒ͤͭ͘ ˮ̅ˮ˽ мфсу-мфтмύΣ ˨Φ 
͔͍͙̆ͦͤ όˮ͙ͪ͊͘͡ΈΣ ˤ͙ͼ͔-˽͔͙͔ͪ͒ͤͭ͘ ˮ̅ˮ˽ мфст-мфтлύΣ ͍͎͊ͯͫͭ мфсу ͎Φ ˴͎͔ͦͤͪͫͫ ˮ̅ˮ˽Σ ͙͎̏͒ͤ͋ͯͪΣ ͙̊ͦͭ͊ͤ͒͡Ύ 

ɸʥʘʪʦʣʠʡ ɸʣʝʢʩʝʝʚʠʯ ʙʳʣ ʦʜʥʠʤ ʠʟ ʵʢʩʧʝʨʪʦʚ, ʦʮʝʥʠʚʘʶʱʠʭ ʧʨʝʜʣʦʞʝʥʥʳʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʝʨʚʦʡ 

ʚʦʜʦʨʦʜʥʦʡ ʙʦʤʙʳ ʩʭʝʤʳ ʢʦʤʧʦʥʦʚʢʠ ʷʜʝʨʥʳʭ ʟʘʨʷʜʦʚ ʠ ʜʝʡʪʝʨʠʡ-ʪʨʠʪʠʝʚʦʡ ʩʤʝʩʠ. ʀʩʧʦʣʴʟʫʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ɼʦʨʦʜʥʠʮʳʥ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʦʮʝʥʪ ʧʨʦʨʝʘʛʠʨʦʚʘʚʰʝʡ ʩʤʝʩʠ ʚ çʩʣʦʡʢʝè, 

ʧʨʝʜʣʦʞʝʥʥʦʡ ɸ.ɼ. ʉʘʭʘʨʦʚʳʤ, ʙʫʜʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʨʝʜʣʦʞʝʥʥʳʭ ʚʘʨʠʘʥʪʘʭ. 

ɺ ʘʪʦʤʥʦʤ ʧʨʦʝʢʪʝ ʦʥ ʚʳʧʦʣʥʷʣ ʨʘʩʯʝʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʩʘʤʦʣʸʪʘ, ʩʙʨʘʩʳʚʘʶʱʝʛʦ ʙʦʤʙʫ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ɸ.ɸ. ɼʦʨʦʜʥʠʮʳʥʘ ʠ ʝʛʦ ʩʦʨʘʪʥʠʢʦʚ ʚ 1970 ʛʦʜʫ ʚ ʉʉʉʈ ʙʳʣʘ 

ʩʚʸʨʥʫʪʘ ʧʨʦʛʨʘʤʤʘ ʨʘʟʨʘʙʦʪʢʠ ʕɺʄ ʩʝʨʠʠ ɹʕʉʄ-ʕʣʴʙʨʫʩ, ʦʧʝʨʝʞʘʶʱʘʷ ʤʠʨʦʚʦʡ ʫʨʦʚʝʥʴ ʧʦ ʙʘʟʦʚʳʤ 

ʠʜʝʷʤ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʥʘʨʘʙʦʪʢʘʤ. ɺ ʜʝʢʘʙʨʝ 1969 ʛʦʜʘ, ʥʘ 

ʩʦʚʝʱʘʥʠʠ ʫ ʤʠʥʠʩʪʨʘ ʨʘʜʠʦʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʉʉʉʈ, ʉ. ɸ. ʃʝʙʝʜʝʚ, ɸ.ɸ. ɼʦʨʦʜʥʠʮʳʥ, ʟʘʤʧʨʝʜ ɻʦʩʧʣʘʥʘ 

ʄ.ɽ. ʈʘʢʦʚʩʢʠʡ ʚʳʩʪʫʧʠʣʠ ʧʨʦʪʠʚ ʢʦʧʠʨʦʚʘʥʠʷ IBM/360. ʉ.ɸ. ʃʝʙʝʜʝʚ ʩʢʘʟʘʣ: çʉʠʩʪʝʤʘ IBM/360 ï ʵʪʦ ʨʷʜ 

ʕɺʄ ʜʝʩʷʪʠʣʝʪʥʝʡ ʜʘʚʥʦʩʪʠ...è. ʆʜʥʘʢʦ ʚʝʨʭ ʦʜʝʨʞʘʣʠ ʩʪʦʨʦʥʥʠʢʠ ʢʦʧʠʨʦʚʘʥʠʷ IBM/360.  

ɺ 1958 ʛʦʜʫ ɸ.ʀ. ʂʠʪʦʚ ʚʤʝʩʪʝ ʩʦ ʩʚʦʠʤ ʜʨʫʛʦʤ ʠ ʩʦʨʘʪʥʠʢʦʤ ʅ.ɸ. ʂʨʠʥʠʮʢʠʤ ʧʦʜʛʦʪʦʚʠʣʠ 2-ʝ 

ʠʟʜʘʥʠʝ ʢʥʠʛʠ çʕʣʝʢʪʨʦʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳè. ɸʥʘʪʦʣʠʡ ɸʣʝʢʩʝʝʚʠʯ ʙʳʣ ʦʪʚʝʪʩʪʚʝʥʥʳʤ 
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ʨʝʜʘʢʪʦʨʦʤ ʵʪʦʡ ʢʥʠʛʠ, ʠ ʜʦʙʠʣʩʷ, ʯʪʦʙʳ ʦʥʘ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ ʪʦʤ ʞʝ 1958-ʤ ʛʦʜʫ ʚ ʠʟʜʘʪʝʣʴʩʪʚʝ 

ɸʅ ʉʉʉʈ çʅʘʫʢʘè. ʂʥʠʛʘ ʚʳʜʝʨʞʘʣʘ ʜʚʘ ʧʝʨʝʠʟʜʘʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʠ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʠʟʜʘʪʝʣʴʩʪʚʦʤ ñPergamon Pressò ʚ ʨʷʜʝ ʟʘʧʘʜʥʳʭ ʩʪʘʥ. ɺ ʂʠʪʘʝ ʵʪʘ ʢʥʠʛʘ ʠʤʝʣʘ ʙʦʣʴʰʦʡ 

ʫʩʧʝʭ ʥʘʨʷʜʫ ʩ ʧʝʨʚʦʡ ʩʦʚʝʪʩʢʦʡ ʤʦʥʦʛʨʘʬʠʝʡ ɸ.ʀ. ʂʠʪʦʚʘ çʕʣʝʢʪʨʦʥʥʳʝ ʮʠʬʨʦʚʳʝ ʤʘʰʠʥʳè. 

ʇʦʤʠʤʦ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ɼʦʨʦʜʥʠʮʳʥ ʧʦʩʪʦʷʥʥʦ ʨʘʟʤʳʰʣʷʣ ʥʘʜ ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʨʘʟʚʠʪʠʷ 

ʦʧʠʩʘʪʝʣʴʥʳʭ ʥʘʫʢ (ʛʝʦʣʦʛʠʷ, ʤʝʜʠʮʠʥʘ, ʙʠʦʣʦʛʠʷ) ʠʩʢʘʣ ʧʦʜʭʦʜʳ ʢ ʠʭ ʪʦʯʥʦʤʫ ʦʩʤʳʩʣʝʥʠʶ, 

ʬʦʨʤʘʣʠʟʘʮʠʠ. 

ɸ.ɸ. ɼʦʨʦʜʥʠʮʳʥ ʨʘʟʜʝʣʷʣ ʥʘʫʢʠ ʥʘ çʪʦʯʥʳʝè ʠ çʦʧʠʩʘʪʝʣʴʥʳʝè. ʂ çʪʦʯʥʳʤè ʦʥ ʦʪʥʦʩʠʣ ʥʘʫʢʠ, 

ʧʦʟʚʦʣʷʶʱʠʝçʧʨʝʜʚʠʜʝʪʴ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʩʚʦʡʩʪʚʘ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʥʝʢʦʪʦʨʦʡ 

ʯʘʩʪʠʯʥʦʡ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʠʭè:çʤʘʪʝʤʘʪʠʢʫ ʠ ʥʘʫʢʠ ʬʠʟʠʯʝʩʢʦʛʦ ʮʠʢʣʘ (ʤʝʭʘʥʠʢʫ, 

ʪʝʨʤʦʜʠʥʘʤʠʢʫ, ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʫ, ʢʚʘʥʪʦʚʫʶ ʤʝʭʘʥʠʢʫ, ʭʠʤʠʯʝʩʢʫʶ ʢʠʥʝʪʠʢʫ ʠ ʜʨ.)è. çʆʧʠʩʘʪʝʣʴʥʳʝ 

ʥʘʫʢʠ (ʚ ʝʛʦ ʚʠʜʝʥʠʠ ï ʨʝʜ.) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ, ʧʦ ʩʫʱʝʩʪʚʫ, ʧʝʨʝʯʝʥʴ ʬʘʢʪʦʚ ʦʙ ʠʟʫʯʘʝʤʳʭ ʠʤʠ ʦʙʲʝʢʪʘʭ 

ʠ ʧʨʦʮʝʩʩʘʭ, ʠʥʦʛʜʘ ʥʝ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ, ʯʘʱʝ ʩʚʷʟʘʥʥʳʭ ʥʝʢʦʪʦʨʳʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ 

ʩʦʦʪʥʦʰʝʥʠʷʤʠ. ʍʦʪʷ ʥʝ ʠʩʢʣʶʯʝʥʳ ʠ ʨʘʟʨʦʟʥʝʥʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ (ʢʘʢ ʧʨʘʚʠʣʦ, ʵʤʧʠʨʠʯʝʩʢʠʝ) ʩʚʷʟʠè. 

ʇʨʠ ʵʪʦʤ ʦʥ ʦʪʤʝʯʘʣ, ʯʪʦ çɺʩʝ ʥʘʫʢʠ ʢʦʛʜʘ-ʪʦ ʙʳʣʠ ʦʧʠʩʘʪʝʣʴʥʳʤʠ, ʚʢʣʶʯʘʷ ʜʘʞʝ ʤʘʪʝʤʘʪʠʢʫè[14]. 

ɸʥʘʪʦʣʠʡ ɸʣʝʢʩʝʝʚʠʯ ʩʯʠʪʘʣ, ʯʪʦ ʣʶʙʘʷ ʦʧʠʩʘʪʝʣʴʥʘʷ ʥʘʫʢʘ ʩʪʘʥʦʚʠʪʩʷ ʪʦʯʥʦʡ ʚ ʧʨʦʮʝʩʩʝ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ. 

 
˾͙ͫΦ 10. s ΦˢΦ ˨͙ͦͪͦ͒ͤͼ·ͤ ͫͦ ͔͖͚ͣ͘ ͒͡Ύ ͔ͣͯ͘Ύ ζˮͫ ͍ͯͫͫͭͦ͟ ͙ͨͪͪͦ͒·η 

ʆʜʥʠʤ ʠʟ ʙʘʟʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʧʠʩʘʪʝʣʴʥʳʭ ʥʘʫʢ ʷʚʣʷʝʪʩʷ ʵʤʧʠʨʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ çʥʝʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʧʨʠʟʥʘʢʦʚ ʜʣʷ ʨʘʟʙʠʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʥʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʛʨʫʧʧʳè. ɺ ʩʦʚʤʝʩʪʥʦʡ ʩʪʘʪʴʝ [11] ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʧʨʦʮʝʜʫʨʘ 

ʬʦʨʤʘʣʴʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʨʠʛʦʜʥʘʷ ʜʣʷ ʣʶʙʦʡ ʠʟ ʦʧʠʩʘʪʝʣʴʥʳʭ ʥʘʫʢ. ɼʣʷ ʧʨʠʟʥʘʢʦʚ ʩ ʜʚʫʤʷ 

ʛʨʘʜʘʮʠʷʤʠ (0,1) ʧʨʝʜʣʦʞʝʥʦ ʚʳʙʠʨʘʪʴ ʯʠʩʣʦ ʧʨʠʟʥʘʢʦʚ n ʪʘʢʠʤ, ʯʪʦʙʳ ʠʤʝʣʦ ʤʝʩʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ς
ά, ʛʜʝ ά ï ʯʠʩʣʦ ʢʣʘʩʩʠʬʠʮʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʤʥʦʞʝʩʪʚʘ M. ʇʦʜ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʛʨʫʧʧʦʡ ʧʦʥʠʤʘʣʦʩʴ 

ʧʦʜʤʥʦʞʝʩʪʚʦ ʤʥʦʞʝʩʪʚʘ M, ʥʘ ʵʣʝʤʝʥʪʘʭ ʢʦʪʦʨʦʛʦ ʥʝʢʦʪʦʨʦʝ ʟʘʜʘʥʥʦʝ ʦʧʨʝʜʝʣʸʥʥʳʤ ʘʣʛʦʨʠʪʤʦʤ 

ʦʪʥʦʰʝʥʠʝ ʠʩʪʠʥʥʦ. ʇʦʜ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʧʦʥʠʤʘʣʦʩʴ ʩʪʨʦʛʦʝ ʨʘʟʜʝʣʝʥʠʝ ʤʥʦʞʝʩʪʚʘ M ʥʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʛʨʫʧʧʳ. ɿʘʜʘʯʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʪʘʚʠʣʘʩʴ ʢʘʢ ʟʘʜʘʯʘ ʦʧʨʝʜʝʣʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤ ʯʠʩʣʦʤ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʛʨʫʧʧ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʦʤʥʠʪʝʣʴʥʳʭ ʠ ʥʝʦʭʚʘʯʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɼʘʣʝʝ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʚʥʫʪʨʠ ʢʘʞʜʦʡ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʛʨʫʧʧ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʧʨʦʮʝʜʫʨʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʠ ʨʝʰʝʥʠʠ ʤʥʦʛʠʭ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. 

 

 
˾͙ͫΦ 11. ̊ ͊ͻ͙ͣ͊ͭͫͭ ˸Φ ͚͍͔̏ ͙ ͔͙ͣ͊ͭͣ͊ͭ͟ ˢΦˢΦ ˨͙ͦͪͦ͒ͤͼ·ͤ 
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ɺ ʩʦʚʤʝʩʪʥʦʡ ʩ ʅ.ʅ. ʄʦʠʩʝʝʚʳʤ ʨʘʙʦʪʝ [12] ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʥʳ ʦʩʥʦʚʳ ʜʣʷ ʧʦʩʣʝʜʦʚʘʚʰʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʨʘʙʦʪ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʥʝʬʪʝʛʘʟʦʚʳʭ ʧʨʦʚʠʥʮʠʡ (ɺ.ʈ. ʍʘʯʘʪʫʨʦʚ ʠ ʜʨ.) ʠ ʩʦʟʜʘʥʠʶ ʉɸʇʈ 

ʠʩʪʨʝʙʠʪʝʣʝʡ (ʇ.ʉ. ʂʨʘʩʥʦʱʸʢʦʚ ʠ ʜʨ.), ʧʨʠʥʝʩʰʠʭ ʚ ʠʪʦʛʝ ʙʦʣʴʰʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. ɺ ʧʝʨʚʦʤ 

ʩʣʫʯʘʝ ʙʳʣʦ ʜʝʪʘʣʴʥʦ ʨʘʩʩʤʦʪʨʝʥʦ ʧʨʝʜʣʦʞʝʥʥʦʝ ʅ.ʅ. ʄʦʠʩʝʝʚʳʤ ʠ ɺ.ʈ. ʍʘʯʘʪʫʨʦʚʳʤ ʢʦʥʪʠʥʫʘʣʴʥʦʝ 

ʦʧʠʩʘʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʯʠʩʣʦ ʩʢʚʘʞʠʥ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʢʘʢ ʥʝʧʨʝʨʳʚʥʘʷ ʬʫʥʢʮʠʷ ʚʨʝʤʝʥʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 

ʩʚʝʩʪʠ ʧʨʦʙʣʝʤʫ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʝʛʠʦʥʘ ʢ ʟʘʜʘʯʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ 

ʦʩʤʳʩʣʠʚʘʝʪʩʷ ʠ ʢʦʥʢʨʝʪʠʟʠʨʫʝʪʩʷ ʧʨʝʜʣʦʞʝʥʥʘʷ ʇ.ʉ. ʂʨʘʩʥʦʱʸʢʦʚʳʤ ʩʭʝʤʘ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʘʤʦʣʸʪʘ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʘʷ ʘʛʨʝʛʠʨʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʘʨʴʠʨʫʝʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ (ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ) ʠʩʭʦʜʷ ʠʟ ʥʘʙʦʨʘ ʣʸʪʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʧʨʦʯʥʦʩʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʤʠ ʤʳʩʣʠʪ ʢʦʥʩʪʨʫʢʪʦʨ. ɺ [12,16] ʨʘʩʩʤʦʪʨʝʥʳ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʣʘʥʝʪʘʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʵʢʦʣʦʛʠʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʠ 

ʙʠʦʩʬʝʨʳ. ʈʘʟʚʠʪʠʝ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʚʝʣʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢ ʦʪʢʨʳʪʠʶ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʦʛʦ çʵʬʬʝʢʪʘ 

ʷʜʝʨʥʦʡ ʟʠʤʳè.  

 
˾͙ͫΦ 12. ˸ ͔͗͒ͯͤ͊ͪͦ͒ͤ͊Ύ ͦͤ͟ͺ͔͔ͪͤͼ͙Ύ мфуп ͎ͦ͒Σ ˹Φ˹Φ ˸͙͔͔͍ͦͫΣ ˢ.ˢΦ ˨͙ͦͪͦ͒ͤͼ·ͤΣ ˢΦˢΦ ˿͙͚͊ͣ͊ͪͫ͟ 

ɺ ʨʘʙʦʪʝ [13] ɸ.ɸ. ɼʦʨʦʜʥʠʮʳʥ ʘʥʘʣʠʟʠʨʫʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ 

ʛʝʦʣʦʛʠʠ, ʩ ʢʦʪʦʨʦʡ ʙʳʣʦ ʩʚʷʟʘʥʦ ʥʘʯʘʣʦ ʝʛʦ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʦʙʣʘʩʪʴ ʝʛʦ ʥʘʫʯʥʳʭ ʠʥʪʝʨʝʩʦʚ 

ʚʭʦʜʠʣʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʧʠʩʘʪʝʣʴʥʳʭ ʥʘʫʢʘʭ: ʤʝʜʠʮʠʥʝ, ʙʠʦʣʦʛʠʠ, 

ʵʢʦʥʦʤʠʢʝ, ʛʝʦʣʦʛʠʠ.  

III . ɺʓɺʆɼʓ ʀ ɿɸʂʃʖʏɽʅʀɽ 

ʇʦ ʚʩʝʤʫ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ɸʥʘʪʦʣʠʡ ɸʣʝʢʩʝʝʚʠʯ ɼʦʨʦʜʥʠʮʳʥ ʦʙʲʝʢʪʠʚʥʦ ʩʪʦʠʪ ʚ ʦʜʥʦʤ ʨʷʜʫ ʩ 

ʪʠʪʘʥʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ: ʕ.ʌ. ʄʫʨʦʤ, 

ɼʞ. ʬʦʥ ʅʝʡʤʘʥʦʤ, ʉ.ɸ. ʃʝʙʝʜʝʚʳʤ, ɸ.ʀ. ʂʠʪʦʚrʤ, ɺ.ʄ. ɻʣʫʰʢʦʚʳʤ. ʆʧʨʝʜʝʣʝʥʠʝ, ʜʘʥʥʦʝ 

ɸ.ɸ. ɼʦʨʦʜʥʠʮʳʥʫ ɻ.ʀ. ʄʘʨʯʫʢʦʤ: çɻʣʳʙʘè ʚʧʦʣʥʝ ʢʦʨʨʝʢʪʥʦ. ɺ ʪʝʢʫʱʝʤ ʛʦʜʫ, 2 ʜʝʢʘʙʨʷ, ʠʩʧʦʣʥʷʝʪʩʷ 110 

ʣʝʪ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ɸʥʘʪʦʣʠʷ ɸʣʝʢʩʝʝʚʠʯʘ. ʇʦʞʝʣʘʝʤ, ʯʪʦʙʳ ʩʚʝʪʣʳʡ ʦʙʨʘʟ ʵʪʦʛʦ ʟʘʤʝʯʘʪʝʣʴʥʦʛʦ 

ʧʦʜʚʠʞʥʠʢʘ ʪʦʯʥʦʡ ʥʘʫʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʪʘʣ ʙʣʠʟʢʠʤ ʠ ʧʦʥʷʪʥʳʤ ʢʘʢ ʤʦʞʥʦ 

ʙʦʣʴʰʝʤʫ ʯʠʩʣʫ ʜʦʙʨʳʭ, ʤʳʩʣʷʱʠʭ, ʩʦʟʠʜʘʪʝʣʴʥʳʭ ʣʶʜʝʡ.  

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ɼʦʨʦʜʥʠʮʳʥ ɸ.ɸ. ɺʣʠʷʥʠʝ ʨʝʣʴʝʬʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʚʦʟʜʫʰʥʳʝ ʪʝʯʝʥʠʷ // ʊʨ. ʎʝʥʪʨ. ʠʥ-ʪʘ 

ʧʨʦʛʥʦʟʦʚ. ʄ., 1950. ɺʳʧ. 21 (48). ʉ. 3-25. 

2. ɼʦʨʦʜʥʠʮʳʥ ɸ.ɸ., ʀʟʚʝʢʦʚ ɹ.ʀ., ʐʚʝʮ ʄ.ɽ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʦʙʱʝʡ ʮʠʨʢʫʣʷʮʠʠ // ʄʝʪʝʦʨʦʣ. ʠ 
ʛʠʜʨʦʣ. 1939. ˉ4. ʉ. 32-41. 

3. ɼʦʨʦʜʥʠʮʳʥ ɸ.ɸ. ʇʦʛʨʘʥʠʯʥʳʡ ʩʣʦʡ ʚ ʩʞʠʤʘʝʤʦʤ ʛʘʟʝ // ʇʨʠʢʣ. ʤʘʪʝʤ. ʠ ʤʝʭʘʥ. 1942. ʊ. 6. ɺʳʧ. 6. ʉ. 
449-486. 

4. ɼʦʨʦʜʥʠʮʳʥ ɸ.ɸ. ʆʙʦʙʱʝʥʠʝ ʪʝʦʨʠʠ ʥʝʩʫʱʝʡ ʣʠʥʠʠ ʥʘ ʩʣʫʯʘʡ ʢʨʳʣʘ ʩ ʠʟʦʛʥʫʪʦʡ ʦʩʴʶ ʠ ʦʩʴʶ, ʥʝ 
ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʧʦʪʦʢʫ // ʇʨʠʢʣ. ʤʘʪʝʤ. ʠ ʤʝʭʘʥ. 1944. ʊ. 8. ɺʳʧ. 1. ʉ. 33-64. 

5. ɼʦʨʦʜʥʠʮʳʥ ɸ.ɸ. ʈʘʩʯʸʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʨʳʣʦʚʳʭ ʧʨʦʬʠʣʝʡ ʩ ʫʯʸʪʦʤ ʩʞʠʤʘʝʤʦʩʪʠ 

ʚʦʟʜʫʭʘ // ʊʨ. ʎɸɻʀ. ɾʫʢʦʚʩʢʠʡ, 1944. ˉ549. 30 ʩ. 

6. ɼʦʨʦʜʥʠʮʳʥ ɸ.ɸ. ɺʣʠʷʥʠʝ ʬʶʟʝʣʷʞʘ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʦʢ ʧʦ ʨʘʟʤʘʭʫ ʢʨʳʣʘ // ʇʨʠʢʣ. ʤʘʪʝʤ. ʠ 
ʤʝʭʘʥ. 1943. ʊ. 7. ɺʳʧ. 4. ʉ. 233-244. 

7. ɼʦʨʦʜʥʠʮʳʥ ɸ.ɸ. ʆʙ ʦʜʥʦʤ ʤʝʪʦʜʝ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʥʝʣʠʥʝʡʥʳʭ ʟʘʜʘʯ ʘʵʨʦʜʠʥʘʤʠʢʠ // 

ʊʨ. III ɺʩʝʩ. ʤʘʪʝʤ. ʩʲʝʟʜʘ. ʊ. 2. ʄ.: ʀʟʜ-ʚʦ ɸʅ ʉʉʉʈ, 1956. ʉ. 78. 



SoRuCom 2020 110  
 

 

8. ɼʦʨʦʜʥʠʮʳʥ ɸ.ɸ. ʆʙ ʦʜʥʦʤ ʤʝʪʦʜʝ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʥʝʣʠʥʝʡʥʳʭ ʟʘʜʘʯ 

ʘʵʨʦʛʠʜʨʦʜʠʥʘʤʠʢʠ // ʊʨ. III ɺʩʝʩ. ʤʘʪʝʤ. ʩʲʝʟʜʘ, ʄ.: ʀʟʜ-ʚʦ ɸʅ ʉʉʉʈ, 1958. ʊ. 3. ʉ. 447-453. 

9. ɼʦʨʦʜʥʠʮʳʥ ɸ.ɸ. ɸʩʠʤʧʪʦʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ɺʘʥ ʜʝʨ ʇʦʣʷ // ʇʨʠʢʣ. ʤʘʪʝʤ. ʠ ʤʝʭʘʥ. 1947. ʊ. 
11. ɺʳʧ. 3. ʉ. 313-328. 

10. ɼʦʨʦʜʥʠʮʳʥ ɸ.ɸ. ɸʩʠʤʧʪʦʪʠʯʝʩʢʠʝ ʟʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʥʝʢʦʪʦʨʳʭ 
ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ // ʋʩʧʝʭʠ ʤʘʪʝʤ. ʥʘʫʢ. 1952. ʊ. 7. ɺʳʧ. 

6. ʉ. 3-26. 

11. ɼʦʨʦʜʥʠʮʳʥ ɸ.ɸ., ʂʘʩʧʰʠʮʢʘʷ ʄ.ʌ., ʉʝʨʛʠʝʥʢʦ ʀ.ɺ. ʆʙ ʦʜʥʦʤ ʧʦʜʭʦʜʝ ʢ ʬʦʨʤʘʣʠʟʘʮʠʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 
// ʂʠʙʝʨʥʝʪʠʢʘ. 1976. ˉ6. ʉ. 132-140. 

12. ɼʦʨʦʜʥʠʮʳʥ ɸ.ɸ., ʄʦʠʩʝʝʚ ʅ.ʅ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʕɺʄ ʚ ʨʘʟʨʘʙʦʪʢʝ ʢʨʫʧʥʳʭ ʧʨʦʝʢʪʦʚ // ʆʢʪʷʙʨʴ ʠ 

ʥʘʫʢʘ. 1917-1977. ʄ.: ʅʘʫʢʘ, 1977. ʉ. 187-204. 

13. ɼʦʨʦʜʥʠʮʳʥ ɸ.ɸ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ // ʀʟʚ. ɸʅ 
ʉʉʉʈ. ʉʝʨ. ʛʝʦʣ. 1966. ˉ11. ʉ. 3-8. 

14. ɼʦʨʦʜʥʠʮʳʥ ɸ.ɸ. ʄʘʪʝʤʘʪʠʢʘ ʠ ʦʧʠʩʘʪʝʣʴʥʳʝ ʥʘʫʢʠ // ʏʠʩʣʦ ʠ ʤʳʩʣʴ. ʄ.: ɿʥʘʥʠʝ, 1982. ʉ. 6-15. 

15. ɼʦʨʦʜʥʠʮʳʥ ɸ.ɸ. ʇʨʦʙʣʝʤʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʦʧʠʩʘʪʝʣʴʥʳʭ ʥʘʫʢʘʭ // ʂʠʙʝʨʥʝʪʠʢʘ. 

1983. ˉ4. ʉ. 6-10. 

16. ɼʦʨʦʜʥʠʮʳʥ ɸ.ɸ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʧʨʦʙʣʝʤʝ çʏʝʣʦʚʝʢ ʠ ʙʠʦʩʬʝʨʘè. ɻʘʤʙʫʨʛ: ʅʘʫʯʥʳʡ 

ʬʦʨʫʤ, 1980. 15 ʩ. 
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ʀʅʕʋʄ ʀʄ. ʀ.ʉ. ɹʈʋʂɸ: ʆʊ ʇɽʈɺʓʍ ʕɺʄ ɼʆ ɺʓʏʀʉʃʀʊɽʃʔʅʓʍ ʂʆʄʇʃɽʂʉʆɺ ʀ 

ʉʀʉʊɽʄ çʕʃʔɹʈʋʉè 

ʅʠʢʦʣʘʡ ʃʝʦʥʠʜʦʚʠʯ ʇʨʦʭʦʨʦʚ 

ʇɸʆ çʀʥʩʪʠʪʫʪ ʵʣʝʢʪʨʦʥʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʤʘʰʠʥ ʠʤ. ʀ.ʉ. ɹʨʫʢʘè, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

ɸʣʝʢʩʘʥʜʨ ʂʠʠʨʦʚʠʯ ʂʠʤ 

ʇɸʆ çʀʥʩʪʠʪʫʪ ʵʣʝʢʪʨʦʥʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʤʘʰʠʥ ʠʤ. ʀ.ʉ. ɹʨʫʢʘè, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

ɻʝʥʥʘʜʠʡ ɸʣʝʢʩʝʝʚʠʯ ɽʛʦʨʦʚ 

ʇɸʆ çʀʥʩʪʠʪʫʪ ʵʣʝʢʪʨʦʥʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʤʘʰʠʥ ʠʤ. ʀ.ʉ. ɹʨʫʢʘè, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

ɺʣʘʜʠʤʠʨ ʄʘʨʪʢʦʚʠʯ ʌʝʣʴʜʤʘʥ 

ʇɸʆ çʀʥʩʪʠʪʫʪ ʵʣʝʢʪʨʦʥʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʤʘʰʠʥ ʠʤ. ʀ.ʉ. ɹʨʫʢʘè, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ ï ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʀʅʕʋʄ ʠʤ. ʀ.ʉ. ɹʨʫʢʘ ʟʘ ʚʩʝ 

ʛʦʜʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʜʦ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ: ʧʝʨʚʳʝ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʤʘʣʳʝ ʵʣʝʢʪʨʦʥʥʳʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ; ʫʧʨʘʚʣʷʶʱʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ ɸʉɺʊ; 

ʩʠʩʪʝʤʘ ʤʘʣʳʭ ʕɺʄ (ʉʄ ʕɺʄ); ʩʦʚʨʝʤʝʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ ʤʦʜʫʣʠ ʥʘ ʙʘʟʝ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ ʩ ʘʨʭʠʪʝʢʪʫʨʦʡ çʕʣʴʙʨʫʩè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ʀʅʕʋʄ ʠʤ. ʀ.ʉ. ɹʨʫʢʘ, ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʮʠʬʨʦʚʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ 

ʤʘʰʠʥʘ (ɸʎɺʄ) ʄ-1, ʘʛʨʝʛʘʪʥʘʷ ʩʠʩʪʝʤʘ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ (ɸʉɺʊ), ʩʠʩʪʝʤʘ ʤʘʣʳʭ 

ʕɺʄ (ʉʄ ʕɺʄ), ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ 

çʕʣʴʙʨʫʩè. 

ɺɺɽɼɽʅʀɽ 

ɺʘʞʥʦʝ ʤʝʩʪʦ ʚ ʠʩʪʦʨʠʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʧʨʠʥʘʜʣʝʞʠʪ ʀʥʩʪʠʪʫʪʫ 

ʵʣʝʢʪʨʦʥʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʤʘʰʠʥ (ʀʅʕʋʄ) ʠʤ. ʀ.ʉ. ɹʨʫʢʘ ʠ ʝʛʦ ʦʩʥʦʚʘʪʝʣʶ ʀ.ʉ. ɹʨʫʢʫ. 

ʅʘʯʘʣʦ ʨʘʙʦʪʳ ʀ.ʉ. ɹʨʫʢʘ ʥʘʜ ʮʠʬʨʦʚʳʤʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʤʘʰʠʥʘʤʠ ʦʪʥʦʩʠʪʩʷ ʢ 1948 ʛʦʜʫ, 

ʢʦʛʜʘ ʦʥ ʩʦʚʤʝʩʪʥʦ ʩ ɹ.ʀ. ʈʘʤʝʝʚʳʤ ʩʦʩʪʘʚʠʣ ʦʪʯʝʪ ʦ ʧʨʠʥʮʠʧʘʭ ʨʘʙʦʪʳ ʜʚʦʠʯʥʦʡ ʕɺʄ ʩ ʭʨʘʥʠʤʦʡ 

ʧʨʦʛʨʘʤʤʦʡ, ʢʦʪʦʨʳʡ ʩʪʘʣ ʦʩʥʦʚʦʡ ʨʘʟʨʘʙʦʪʢʠ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʚ ʩʪʨʘʥʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʮʠʬʨʦʚʦʡ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʰʠʥʳ (ɸʎɺʄ) ʄ-1. ʈʘʟʨʘʙʦʪʯʠʢʠ ʄ-1 ʧʨʠʰʣʠ ʢ ʢʣʘʩʩʠʯʝʩʢʦʤʫ ʧʦʩʪʨʦʝʥʠʶ ʮʠʬʨʦʚʳʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʥʘ ʦʩʥʦʚʝ ʘʨʭʠʪʝʢʪʫʨʳ ʩ ʭʨʘʥʠʤʦʡ ʧʨʦʛʨʘʤʤʦʡ (ʥʘʟʳʚʘʝʤʦʡ ʩʝʡʯʘʩ ʘʨʭʠʪʝʢʪʫʨʦʡ 

ʌʦʥ ʅʝʡʤʘʥʘ) ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘʙʦʪ ʘʤʝʨʠʢʘʥʩʢʠʭ ʫʯʝʥʳʭ (ʠʟʚʝʩʪʥʳʭ ʚ ʉʐɸ ʩ 1946 ʛʦʜʘ, ʥʦ ʚʧʝʨʚʳʝ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ ʩʦʢʨʘʱʝʥʥʦʤ ʚʠʜʝ ʚ 1962 ʛʦʜʫ). 

ʇʝʨʚʦʝ ʚ ʉʉʉʈ ʘʚʪʦʨʩʢʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ʮʠʬʨʦʚʦʡ ʕɺʄ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʀ.ʉ. 

ɹʨʫʢʦʤ ʠ ɹ.ʀ. ʈʘʤʝʝʚʳʤ ʩ ʧʨʠʦʨʠʪʝʪʦʤ, ʜʘʪʠʨʦʚʘʥʥʳʤ 4 ʜʝʢʘʙʨʷ 1948 ʛʦʜʘ. ʕʪʦʪ ʜʝʥʴ ʧʨʠʫʨʦʯʝʥ ʩʝʡʯʘʩ ʢ 

ʜʘʪʝ ʜʥʷ ʈʦʩʩʠʡʩʢʦʡ ʠʥʬʦʨʤʘʪʠʢʠ. 

ɺ 1956 ʛʦʜʫ ʀ.ʉ. ɹʨʫʢ ʚʧʝʨʚʳʝ ʥʘ ʩʝʩʩʠʠ ɸʅ ʉʉʉʈ ʧʦ ʥʘʫʯʥʳʤ ʧʨʦʙʣʝʤʘʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʚʦʝʤ ʜʦʢʣʘʜʝ çʇʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ ʫʧʨʘʚʣʷʶʱʠʭ ʤʘʰʠʥ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠè 

ʦʧʨʝʜʝʣʠʣʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʫʧʨʘʚʣʷʶʱʠʭ ʕɺʄ: ʵʥʝʨʛʝʪʠʢʘ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʷʚ ʦʙʣʘʩʪʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʘʥʦʡ (ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʣʘʥʠʨʦʚʘʥʠʷ), ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʜʨ. 

ɺ 1957 ʛʦʜʫ ʛʨʫʧʧʦʡ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʀ.ʉ. ɹʨʫʢʘ ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʥʘʫʯʥʘʷ 

ʧʨʦʙʣʝʤʘ çʈʘʟʨʘʙʦʪʢʘ ʪʝʦʨʠʠ, ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʠ ʫʧʨʘʚʣʷʶʱʠʭ ʤʘʰʠʥè. ʇʨʦʙʣʝʤʥʘʷ ʟʘʧʠʩʢʘ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ɸʅ ʉʉʉʈ ʚ 1958 ʛʦʜʫ ʚ ʩʝʨʠʠ çɺʦʧʨʦʩʳ 

ʩʦʚʝʪʩʢʦʡ ʥʘʫʢʠè. ɺ ʟʘʧʠʩʢʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʟʥʘʯʝʥʠʝ ʫʧʨʘʚʣʷʶʱʠʭ ʤʘʰʠʥ ʜʣʷ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʚʧʝʨʚʳʝ ʙʳʣʠ ʦʙʦʩʥʦʚʘʥʳ ʠ ʠʟʣʦʞʝʥʳ ʛʣʘʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚ ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘʤʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠ 

ʫʧʨʘʚʣʷʶʱʠʭ ʤʘʰʠʥ. ɹʳʣʠ ʥʘʤʝʯʝʥʳ ʧʫʪʠ ʧʨʠʤʝʥʝʥʠʷ ʫʧʨʘʚʣʷʶʱʠʭ ʤʘʰʠʥ ʚ ʵʥʝʨʛʝʪʠʢʝ, 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, ʤʝʪʘʣʣʫʨʛʠʠ, ʭʠʤʠʯʝʩʢʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʘ ʪʘʢʞʝ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʩʪʘʪʠʩʪʠʢʝ ʥʘʨʦʜʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ. ɺ ʤʥʦʛʦʣʝʪʥʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʀʅʕʋʄ ʠʤ. ʀ.ʉ. ɹʨʫʢʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ 

ʵʪʘʧʳ: 

1. ʇʝʨʚʳʝ ʤʘʣʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʠ ʩ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʫʯʘʩʪʠʝʤ ʀ.ʉ. ɹʨʫʢʘ. 

2. ɸʛʨʝʛʘʪʥʘʷ ʩʠʩʪʝʤʘ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ (ɸʉɺʊ). 

3. ʉʝʤʝʡʩʪʚʦ ʤʘʣʳʭ ʕɺʄ (ʉʄ ʕɺʄ). 
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4. ʉʦʚʨʝʤʝʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ ʩʠʩʪʝʤʳ çʕʣʴʙʨʫʩè ʥʘ ʦʩʥʦʚʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ. 

ɸɺʊʆʄɸʊʀʏɽʉʂɸʗ ʎʀʌʈʆɺɸʗ ɺʓʏʀʉʃʀʊɽʃʔʅɸʗ ʄɸʐʀʅɸ (ɸʎɺʄ) ʄ-1 

ɸʎɺʄ ʄ-1 ʨʘʟʨʘʙʦʪʘʥʘ ʚ 1950-1951 ʛʛ. ʆʜʥʘ ʠʟ ʧʝʨʚʳʭ ʮʠʬʨʦʚʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʩ 

ʧʨʦʛʨʘʤʤʦʡ, ʭʨʘʥʠʤʦʡ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. ʄ-1 ʠʤʝʣʘ ʜʚʫʭʘʜʨʝʩʥʫʶ ʩʠʩʪʝʤʫ ʢʦʤʘʥʜ ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʦʙʱʝʧʨʠʥʷʪʦʡ ʚ ʪʦ ʚʨʝʤʷ ʠ ʩʯʠʪʘʚʰʝʡʩʷ ʥʘʠʙʦʣʝʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʪʨʝʭʘʜʨʝʩʥʦʡ.ʄ-1ï ʧʝʨʚʘʷ ʦʪʝʯʝʩʪʚʝʥʥʘʷ 

ʤʘʣʦʛʘʙʘʨʠʪʥʘʷ ʕɺʄ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʜʠʦʜʦʚ ʚ ʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤʘʭ ʠ ʧʘʤʷʪʠ 

ʥʘʦʙʳʯʥʳʭ ʦʩʮʠʣʣʦʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʪʨʫʙʢʘʭ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʄ-1. ʉʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʯʠʩʝʣ ï ʜʚʦʠʯʥʘʷ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ 

ʪʦʯʢʦʡ (24 ʨʘʟʨʷʜʘ ï ʤʦʜʫʣʴ ʯʠʩʣʘ ʠ 1 ʨʘʟʨʷʜ ï ʟʥʘʢ ʯʠʩʣʘ). ʆʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ï ʝʤʢʦʩʪʴ 512 25-

ʨʘʟʨʷʜʥʳʭ ʯʠʩʝʣ; ʚ ʚʠʜʝ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʝʛʦ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʟʘʧʦʤʠʥʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠʟ 

ʚʦʩʴʤʠ ʵʣʝʢʪʨʦʥʥʦ-ʣʫʯʝʚʳʭ ʪʨʫʙʦʢ ʃʆ-737 ʠ ʙʣʦʢʦʚ ʨʘʟʚʝʨʪʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ï 20 

ʦʧ./ʩ (ʩʣʦʞʝʥʠʝ ʜʚʫʭ ʯʠʩʝʣ). ʕʣʝʤʝʥʪʥʘʷ ʙʘʟʘ: ʣʘʤʧʳ 6ʅ8ʉ, 6ɾ4, ʢʫʧʨʦʢʩʥʳʝ ʚʳʧʨʷʤʠʪʝʣʠ ʂɺʄʇ-2-7. 

ʄʦʥʪʘʞ ʚʩʝʭ ʵʣʝʢʪʨʦʥʥʳʭ ʩʭʝʤ ʤʘʰʠʥʳ ï ʥʘ ʩʪʘʥʜʘʨʪʥʳʭ ʧʘʥʝʣʷʭ ʜʚʫʭ ʪʠʧʦʚ (10- ʠ 22-ʣʘʤʧʦʚʳʝ ʧʘʥʝʣʠ). 

ʂʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʥʥʳʭ ʣʘʤʧï 730 (ʯʠʩʣʦ ʣʘʤʧ ʫʤʝʥʴʰʝʥʦ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ 

ʜʠʦʜʦʚ ʚ ʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤʘʭ). ʂʦʥʩʪʨʫʢʪʠʚʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ï ʪʨʠ ʩʪʦʡʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦ ʙʦʢʘʤ 

ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ. ʋʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ï ʥʝʤʝʮʢʠʡ ʨʫʣʦʥʥʳʡ 

ʪʝʣʝʪʘʡʧ ʠ ʬʦʪʦʪʨʘʥʩʤʠʪʪʝʨ ʚʚʦʜʘ ʩ ʧʝʨʬʦʣʝʥʪʳ. ʇʣʦʱʘʜʴ ï 9 ʤ2. 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʨʝʰʘʣ ʥʘ M-1 ʩʚʦʠ ʟʘʜʘʯʠ ʘʢʘʜʝʤʠʢ ʉ.ʃ. ʉʦʙʦʣʝʚ, ʚ ʪʦ ʚʨʝʤʷ ʨʘʙʦʪʘʚʰʠʡ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʢʘʜʝʤʠʢʘ ʀ.ɺ. ʂʫʨʯʘʪʦʚʘ. ʆʥ ʧʨʦʚʝʣ ʨʘʩʯʝʪʳ ʧʦ ʦʙʨʘʱʝʥʠʶ ʤʘʪʨʠʮ ʙʦʣʴʰʦʡ ʨʘʟʤʝʨʥʦʩʪʠ, 

ʯʪʦ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʥʘ ʄ-1 ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ 1952 ʛʦʜʘ. ʉʚʦʠ ʨʘʩʯʝʪʳ ʥʘ ʄ-1ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʦʪʨʫʜʥʠʢʠ 

ʘʢʘʜʝʤʠʢʘ ɸ.ʀ. ɹʝʨʛʘ, ʘ ʪʘʢʞʝ ʫʯʝʥʳʝ ʨʷʜʘ ʠʥʩʪʠʪʫʪʦʚ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈ. ɸʎɺʄʄ-1 ʥʘʭʦʜʠʣʘʩʴ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʦʣʝʝ ʪʨʝʭ ʣʝʪ. 

ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ: ʅ.ʗ. ʄʘʪʶʭʠʥ, ʄ.ɸ. ʂʘʨʮʝʚ, ʊ.ʄ. ɸʣʝʢʩʘʥʜʨʠʜʠ, ʖ.ɸ. ʃʘʚʨʝʥʶʢ, 

ɸ.ɹ. ɿʘʣʢʠʥʜ, ɺ.ɺ. ɹʝʣʳʥʩʢʠʡ, ɺ.ɺ. ʂʘʨʠʙʩʢʠʡ, ʈ.ʇ. ʐʠʜʣʦʚʩʢʠʡ, ɽ.ʅ. ʌʠʣʠʥʦʚ. 

ɹʓʉʊʈʆɼɽʁʉʊɺʋʖʑɸʗ ʋʅʀɺɽʈʉɸʃʔʅɸʗ ʎʀʌʈʆɺɸʗ ɺʓʏʀʉʃʀʊɽʃʔʅɸʗ ʄɸʐʀʅɸ ʄ-2 

ʄ-2 ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ 1952 ʛʦʜʫ. ʇʨʠ ʝʝ ʨʘʟʨʘʙʦʪʢʝ ʯʘʩʪʠʯʥʦ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠʜʝʠ, 

ʚʦʧʣʦʱʝʥʥʳʝʚ ʤʘʰʠʥʝ ʄ-1.ʉ 1953 ʛʦʜʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʢʨʫʛʣʦʩʫʪʦʯʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʄ-2 ʧʨʠ ʨʝʰʝʥʠʠ 

ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. ɺ 1955-1956 ʛʛ. ʤʘʰʠʥʘ ʙʳʣʘ ʩʫʱʝʩʪʚʝʥʥʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʘ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʣʫʯʠʣʘ 

ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ ʥʘ ʬʝʨʨʠʪʦʚʳʭ ʩʝʨʜʝʯʥʠʢʘʭ ʝʤʢʦʩʪʴʶ 4096 ʯʠʩʝʣ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʄ-2. ʌʦʨʤʘʪ ʢʦʤʘʥʜ ï 34-ʨʘʟʨʷʜʥʳʡ; ʩʠʩʪʝʤʘ ʢʦʤʘʥʜ ï 

ʪʨʝʭʘʜʨʝʩʥʘʷ.ʉʨʝʜʥʝʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝï2000 ʦʧ./ʩ.ʕʣʝʤʝʥʪʥʘʷ ʙʘʟʘ:ʣʘʤʧʳ 6ʅ8ʉ, 6ɾ4, ʢʫʧʨʦʢʩʥʳʝ 

ʚʳʧʨʷʤʠʪʝʣʠ ʂɺʄʇ-2-7. ʆʙʱʝʝ ʯʠʩʣʦ ʵʣʝʢʪʨʦʥʥʳʭ ʣʘʤʧ ï 1879, ʠʟ ʥʠʭ ï 203 ʚ ʠʩʪʦʯʥʠʢʘʭ 

ʧʠʪʘʥʠʷ.ʇʠʪʘʥʠʝ: ʪʨʝʭʬʘʟʥʘʷ ʩʝʪʴ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 127/220 ɺ;ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ï 

29 ʢɺʪ.ʉʠʩʪʝʤʘ ʦʭʣʘʞʜʝʥʠʷ ï ʚʦʟʜʫʰʥʘʷ ʩ ʟʘʤʢʥʫʪʳʤ ʮʠʢʣʦʤ. ʇʣʦʱʘʜʴï 22 ʤ2. 

ʅʘ ʄ-2 ʧʨʦʚʦʜʠʣʠʩʴ ʨʘʩʯʝʪʳ ʜʣʷ ʀʥʩʪʠʪʫʪʘ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ, ʀʥʩʪʠʪʫʪʘ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʠ ɸʅ ʉʉʉʈ, ʀʥʩʪʠʪʫʪʘ ʧʨʦʙʣʝʤ ʤʝʭʘʥʠʢʠ ɸʅ ʉʉʉʈ (ʨʘʩʯʝʪʳ ʧʨʦʯʥʦʩʪʠ ʧʣʦʪʠʥ 

ʂʫʡʙʳʰʝʚʩʢʦʡ ʠ ɺʦʣʞʩʢʦʡ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ), ʊʝʧʣʦʪʝʭʥʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ɸʅ ʉʉʉʈ, ɺʦʝʥʥʦ-

ʚʦʟʜʫʰʥʦʡ ʘʢʘʜʝʤʠʠ, ɸʨʪʠʣʣʝʨʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ɺ 1953 ʛʦʜʫ ʥʘ ʄ-2 ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʯʠʩʣʝʥʥʳʝ ʨʘʩʯʝʪʳ ʥʘʛʨʝʚʘ ʨʘʢʝʪ ʚ ʘʪʤʦʩʬʝʨʝ ɿʝʤʣʠ ʠʟ-ʟʘ 

ʫʧʣʦʪʥʝʥʠʷ ʚʦʟʜʫʭʘ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʧʝʨʝʜ ʙʘʣʣʠʩʪʠʯʝʩʢʦʡ ʨʘʢʝʪʦʡ ʧʨʠ ʛʠʧʝʨʟʚʫʢʦʚʦʤ ʦʙʪʝʢʘʥʠʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʛʘʟʘ ʧʦʪʨʝʙʦʚʘʣʦ ʨʝʰʝʥʠʷ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ 

ʫʨʘʚʥʝʥʠʡ ʠ ʤʦʛʣʦ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʪʦʣʴʢʦ ʥʘ ʮʠʬʨʦʚʦʡ ʕɺʄ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʆʂɹ 

ʉ.ʇ. ʂʦʨʦʣʝʚʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʟʘʱʠʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʦʥʩʪʨʫʠʨʫʝʤʦʡ 

ʤʝʞʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʨʘʢʝʪʳ. 

ɺʦʢʨʫʛ ʄ-2 ʩʣʦʞʠʣʩʷ ʥʝʬʦʨʤʘʣʴʥʳʡ ʢʨʫʛ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʨʘʙʦʪʘʚʰʠʭ ʚ ʨʘʟʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʚ 

ʢʦʪʦʨʳʡ ʚʭʦʜʠʣʠ ɻ.ʄ. ɸʜʝʣʴʩʦʥ-ɺʝʣʴʩʢʠʡ, ɺ.ʃ. ɸʨʣʘʟʘʨʦʚ, ʄ.ʄ. ɹʦʥʛʘʨʜ, ɸ.ʃ. ɹʨʫʜʥʦ, ʄ.ʗ. ɺʘʡʥʰʪʝʡʥ, 

ɼ.ʄ. ɻʨʦʙʤʘʥ, ɸ.ʉ. ʂʨʦʥʨʦʜ, ɽ.ʄ. ʃʘʥʜʠʩ, ʀ.ʗ. ʃʘʥʜʘʫ, ɸ.ʃ. ʃʫʥʮ ʠ ʜʨ. ʇʦʤʠʤʦ ʯʠʩʪʦ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʧʨʠʝʤʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʜʘʯ ʚ ʢʦʜʘʭ ʤʘʰʠʥʳ ʄ-2, ʦʥʠ ʟʘʥʠʤʘʣʠʩʴ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ ʠʛʨʦʚʳʭ ʟʘʜʘʯ, ʟʘʜʘʯ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ ʜʠʘʛʥʦʩʪʠʢʠ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʠʚʝʣʠ ʢ ʨʘʟʨʘʙʦʪʢʝ ʦʨʠʛʠʥʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʧʝʨʝʙʦʨʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʤʝʪʦʜʘ ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ, ʧʦʩʪʨʦʝʥʠʷ 

ʩʧʨʘʚʦʯʥʳʭ ʩʠʩʪʝʤ ʩ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʤʠ ʟʘʧʠʩʴʶ ʠ ʧʦʠʩʢʦʤ ʠ ʪ. ʜ. 

ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ: ʄ.ɸ. ʂʘʨʮʝʚ,ʊ.ʄ. ɸʣʝʢʩʘʥʜʨʠʜʠ, ʖ.ɸ. ʃʘʚʨʝʥʶʢ, ɸ.ɹ. ɿʘʣʢʠʥʜ, 

ɺ.ɺ. ɹʝʣʳʥʩʢʠʡ, ɺ.ɼ. ʂʥʷʟʝʚ, ʃ.ʉ. ʃʝʛʝʟʦ, ɻ.ʀ. ʊʘʥʝʪʦʚ. 

ʄɸʃʆɻɸɹɸʈʀʊʅɸʗ ʕʃɽʂʊʈʆʅʅɸʗ ɺʓʏʀʉʃʀʊɽʃʔʅɸʗ ʄɸʐʀʅɸ ʄ-3 

ʄ-3 ʨʘʟʨʘʙʦʪʘʥʘ ʚ 1957 ʛʦʜʫ. ɺ ʥʝʡ ʨʝʘʣʠʟʦʚʘʥʘ ʢʦʥʮʝʧʮʠʷ ʤʘʣʦʛʘʙʘʨʠʪʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʤʘʰʠʥʳ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʘʷ ʀ.ʉ. ɹʨʫʢʦʤ. ʕʪʦ ʧʦʟʚʦʣʷʣʦ ʧʨʠʤʝʥʷʪʴ ʄ-3 ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 



SoRuCom 2020 113  
 

 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʙʶʨʦ ʙʝʟ ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʤʝʱʝʥʠʡ. ʊʘʢ, ʪʨʝʙʫʝʤʘʷ ʧʣʦʱʘʜʴ ʜʣʷ 

ʫʩʪʘʥʦʚʢʠ ʄ-3 ʩʦʩʪʘʚʣʷʣʘ 3 ʤ
2
, ʘ ʜʣʷ ʤʘʰʠʥʳ çʋʨʘʣè ʩʦ ʩʭʦʜʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʪʨʝʙʦʚʘʣʘʩʴ ʧʣʦʱʘʜʴ 

ʦʢʦʣʦ 60 ʤ
2
. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʠʥʭʨʦʥʥʦʛʦ ʧʨʠʥʮʠʧʘ ʫʧʨʘʚʣʝʥʠʷ ʚ ʄ-3 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʦʪʜʝʣʴʥʳʭ 

ʙʣʦʢʦʚ ʠ ʫʩʪʨʦʡʩʪʚ ʦʧʨʝʜʝʣʷʣʘʩʴ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʪʠʧʘ çʧʨʠʢʘʟ-ʦʪʚʝʪè. ɸʩʠʥʭʨʦʥʥʳʡ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ 

ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʣ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʨʘʙʦʪʳ ʦʪʜʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʤʘʰʠʥʳ, ʯʪʦ ʦʙʣʝʛʯʘʣʦ ʝʝ ʥʘʣʘʜʢʫ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʄ-3. ʉʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʯʠʩʝʣ ï ʜʚʦʠʯʥʘʷ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ 

ʪʦʯʢʦʡ ï 30 ʜʚʦʠʯʥʳʭ ʨʘʟʨʷʜʦʚ ʠ ʨʘʟʨʷʜ ʟʥʘʢʘ ʯʠʩʣʘ; ʩʠʩʪʝʤʘ ʢʦʤʘʥʜ ï ʜʚʫʭʘʜʨʝʩʥʘʷ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ï 30 ʦʧ./ʩ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʝʨʨʠʪʦʚʦʡ ʧʘʤʷʪʠ ï ʜʦ 1500 ʦʧ./ʩ. ʐʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʵʣʝʤʝʥʪʳ. ɺ ʢʘʯʝʩʪʚʝ ʟʘʧʦʤʠʥʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ï ʚʨʘʱʘʶʱʠʡʩʷ ʙʘʨʘʙʘʥ, ʧʦʢʨʳʪʳʡ 

ʬʝʨʨʦʤʘʛʥʠʪʥʳʤ ʩʣʦʝʤ, ʩ ʩʠʩʪʝʤʦʡ ʛʦʣʦʚʦʢ ʜʣʷ ʟʘʧʠʩʠ ʠ ʯʪʝʥʠʷ ʩʠʛʥʘʣʘ.  

ʇʦʩʣʝ ʟʘʤʝʥʳ ʤʘʛʥʠʪʥʦʛʦ ʙʘʨʘʙʘʥʘ ʥʘ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʉʂɹ ʄʠʥʩʢʦʛʦ ʟʘʚʦʜʘ ʬʝʨʨʠʪʦʚʫʶ ʧʘʤʷʪʴ 

ʝʤʢʦʩʪʴʶ 2048 ʯʠʩʝʣ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʘʰʠʥʳ ʙʳʣʘ ʫʚʝʣʠʯʝʥʘ ʜʦ 1500-2000 ʦʧ./ʩ. ʇʨʠ ʠʩʧʳʪʘʥʠʷʭ ʩ 

ʧʨʠʩʪʘʚʥʦʡ ʜʠʦʜʥʦʡ ʧʘʤʷʪʴʶ ʘʨʠʬʤʝʪʠʯʝʩʢʠʡ ʫʟʝʣ ʠ ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʣʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 3000 ʦʧ./ʩ. ʆʙʲʝʤ ʧʘʤʷʪʠ ʤʦʞʥʦ ʙʳʣʦ ʫʚʝʣʠʯʠʪʴ ʜʦ 4096 ʯʠʩʝʣ, ʧʦʜʢʣʶʯʠʚ ʚʪʦʨʦʡ 

ʰʢʘʬ ʟʘʧʦʤʠʥʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʂʦʥʩʪʨʫʢʪʠʚʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʩʭʝʤ ï ʚ ʚʠʜʝ ʩʲʝʤʥʳʭ 

ʜʚʫʭʣʘʤʧʦʚʳʭ ʩʫʙʙʣʦʢʦʚ ʩ 20- ʠʣʠ 14-ʢʦʥʪʘʢʪʥʳʤʠ ʨʘʟʲʝʤʘʤʠ. ʋʩʪʨʦʡʩʪʚʦ ʧʠʪʘʥʠʷ ʩʦʩʪʦʷʣʦ ʠʟ 

ʵʣʝʢʪʨʦʤʘʰʠʥʥʦʛʦ ʘʛʨʝʛʘʪʘ ʠ ʰʢʘʬʘ ʧʠʪʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʙʳʣʘ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʧʨʠʥʫʜʠʪʝʣʴʥʘʷ ʚʦʟʜʫʰʥʘʷ 

ʚʝʥʪʠʣʷʮʠʷ ʩ ʨʘʟʦʤʢʥʫʪʳʤ ʮʠʢʣʦʤ. 

ɼʦ ʥʘʯʘʣʘ ʩʝʨʠʡʥʦʛʦ ʚʳʧʫʩʢʘ ʥʝʩʢʦʣʴʢʦ ʵʢʟʝʤʧʣʷʨʦʚ ʄ-3 ʧʦ ʧʝʨʝʜʘʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʙʳʣʠ 

ʠʟʛʦʪʦʚʣʝʥʳ ʚ 1957-1958 ʛʛ. ʅʀʀʕʇ, ʂɹ ʘʢʘʜʝʤʠʢʘ ʉ.ʇ. ʂʦʨʦʣʝʚʘ, ʀʥʩʪʠʪʫʪʦʤ ʤʘʪʝʤʘʪʠʢʠ ɸʅ ɸʨʤʷʥʩʢʦʡ 

ʉʉʈ. 

ʄ-3 ʧʦʩʣʫʞʠʣʘ ʧʨʦʪʦʪʠʧʦʤ ʜʚʫʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʝʨʠʡ ʕɺʄ: çʄʠʥʩʢè (ɻ.ʇ. ʃʦʧʘʪʦ, 

ɺ.ɺ. ʇʨʞʠʷʣʢʦʚʩʢʠʡ) ʠ ɻʆɸʈ (ʟʘʪʝʤ çʈʘʟʜʘʥè). ʄ-3 ʩʪʘʣʘ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʰʢʦʣʳ ʫʧʨʘʚʣʷʶʱʠʭ 

ʤʘʰʠʥ ʚʦɺʅʀʀʕʄ. 

ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ: ʅ.ʗ. ʄʘʪʶʭʠʥ, ɺ.ɺ. ɹʝʣʳʥʩʢʠʡ, ɺ.ʄ. ɼʦʣʢʘʨʪ, ʅ.ɸ. ɼʦʨʦʭʦʚʘ, 

ɸ.ɹ. ɿʘʣʢʠʥʜ, ɹ.ʄ. ʂʘʛʘʥ, ɻ.ʇ. ʃʦʧʘʪʦ, ɻ.ʀ. ʊʘʥʝʪʦʚ. 

ʕɺʄ ʄ-4 

ʕɺʄ ʄ-4 ʨʘʟʨʘʙʦʪʘʥʘ ʚ 1958-1960 ʛʛ. ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ: ʫʧʨʘʚʣʝʥʠʝ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ 

ʚʨʝʤʝʥʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʩʪʘʥʮʠʡ ʢʦʥʪʨʦʣʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʕʣʝʢʪʨʦʥʥʳʝ ʩʭʝʤʳ ʤʘʰʠʥʳ ʩʪʨʦʠʣʠʩʴ ʥʘ ʧʦʷʚʠʚʰʠʭʩʷ ʚ ʉʉʉʈ ʚ1957-1958 ʛʛ. ʛʝʨʤʘʥʠʝʚʳʭ 

ʪʨʘʥʟʠʩʪʦʨʘʭ ʠ ʜʠʦʜʘʭ. ʕʣʝʤʝʥʪʥʫʶ ʙʘʟʫ ʄ-4 ʩʦʩʪʘʚʣʷʣʘ ʠʤʧʫʣʴʩʥʦ-ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʣʦʛʠʢʘ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʤʝʨʝ ʷʚʠʚʰʘʷʩʷ ʜʘʥʴʶ ʪʨʘʜʠʮʠʷʤ ʣʘʤʧʦʚʦʡ ʪʝʭʥʠʢʠ.  

ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʠʟʛʦʪʦʚʣʝʥʳ ʜʚʘ ʪʠʧʘ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ: 

¶ ʋ-1 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʤʧʫʣʴʩʥʦ-ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʵʣʝʤʝʥʪʦʚ ʥʘ ʪʨʘʥʟʠʩʪʦʨʘʭ ʇ-16ɹ; 

¶ ʋ-2 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʠʩʪʦ ʠʤʧʫʣʴʩʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʜʠʥʘʤʠʯʝʩʢʦʤ ʵʣʝʤʝʥʪʝ ʩ ʜʠʬʬʫʟʠʦʥʥʳʤʠ 

ʪʨʘʥʟʠʩʪʦʨʘʤʠ ʇ-403 ʠ ʣʠʥʠʷʤʠ ʟʘʜʝʨʞʢʠ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʄ-4. ʉʠʩʪʝʤʘ ʩʯʠʩʣʝʥʠʷ ï ʜʚʦʠʯʥʘʷ; ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʯʠʩʝʣ ï ʩ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʟʘʧʷʪʦʡ. ʉʨʝʜʥʝʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ï 20 000 ʦʧ./ʩ. ʆʙʲʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ï 1024 23-

ʨʘʟʨʷʜʥʳʭ ʯʠʩʝʣ; ʦʙʲʝʤ ʧʦʩʪʦʷʥʥʦʡ ʧʘʤʷʪʠ ï 1024 23-ʨʘʟʨʷʜʥʳʭ ʯʠʩʝʣ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʤʘʰʠʥʘ 

ʩʦʜʝʨʞʘʣʘ ʪʨʠ ʫʨʦʚʥʷ: ʩʫʙʙʣʦʢ, ʙʣʦʢ, ʰʢʘʬ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʘʧʧʘʨʘʪʫʨʳ ʄ-4ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʝʝ ʥʘʟʥʘʯʝʥʠʝʤ: ʘʧʧʘʨʘʪʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʥʝʢʦʪʦʨʳʭ 

ʩʣʦʞʥʳʭ ʦʧʝʨʘʮʠʡ, ʨʘʟʜʝʣʝʥʠʝ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤ ʠ ʢʦʥʩʪʘʥʪ ʠ ʧʘʤʷʪʠ ʜʘʥʥʳʭ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʝ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ 

ʚʚʦʜʘ-ʚʳʚʦʜʘ ʠ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

ɺ ʕɺʄ ʄ-4 ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʝʨʚʘʷ ʚ ʤʠʨʝ ʘʧʧʘʨʘʪʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʚʳʯʠʩʣʝʥʠʷ ʢʚʘʜʨʘʪʥʦʛʦ 

ʢʦʨʥʷ. 

ɻʦʣʦʚʥʦʡ ʦʙʨʘʟʝʮ (ʧʝʨʚʳʡ ʢʦʤʧʣʝʢʪ) ʕɺʄ ʄ-4 ʚ ʠʶʣʝ 1962 ʛʦʜʘ ʫʩʧʝʰʥʦ ʚʳʜʝʨʞʘʣ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʩʦʚʤʝʩʪʥʦ ʩ ʈʃʉ, ʠ ʄ-4 ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʜʣʷ ʩʝʨʠʡʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ. ʆʜʥʘʢʦ 

ʄ.ɸ. ʂʘʨʮʝʚ ʧʨʝʜʣʦʞʠʣ ʜʣʷ ʟʘʧʫʩʢʘ ʚ ʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʫʶ ʤʘʰʠʥʫ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ï ʕɺʄ ʄ4-2ʄ. 

ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ: ʄ.ɸ. ʂʘʨʮʝʚ, ɻ.ʀ. ʊʘʥʝʪʦʚ, ʃ.ɺ. ʀʚʘʥʦʚ, ʈ.ʇ. ʐʠʜʣʦʚʩʢʠʡ, ʖ.ɺ. ʈʦʛʘʯʝʚ, 

ɽ.ɺ. ɻʣʠʚʝʥʢʦ, ɽ.ʅ. ʌʠʣʠʥʦʚ, ɽ.ʉ. ʐʝʨʠʭʦʚ, ɺ.ʇ. ʂʫʟʥʝʮʦʚʘ. 
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ʕɺʄ ʄ4-2ʄ 

ʕɺʄ ʄ4-2ʄ ʨʘʟʨʘʙʦʪʘʥʘ ʚ 1963 ʛʦʜʫ. ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ: ʧʦʩʪʨʦʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʦʙʨʘʙʦʪʢʠ ʠ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʄ4-2ʄ. ʉʠʩʪʝʤʘ ʢʦʤʘʥʜ ï ʦʜʥʦʘʜʨʝʩʥʘʷ. ɹʳʩʪʨʦʜʝʡʩʪʚʠʝ ï 220 

ʪʳʩ. ʦʧ./ʩ.ɼʣʷ ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʄ4-2ʄ ʟʘ ʦʩʥʦʚʫ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ ʙʳʣ ʧʨʠʥʷʪ ʫʞʝ ʧʨʦʚʝʨʝʥʥʳʡ 

ʧʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʩ ʠʥʚʝʨʪʦʨʦʤ-ʬʦʨʤʠʨʦʚʘʪʝʣʝʤ ʫʨʦʚʥʝʡ ʥʘ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʪʨʘʥʟʠʩʪʦʨʘʭ (ʇ-416ɹ, 2ʊ301ɼ, ʇ-609ɸ ʠ ʜʨ.) ʠ ʛʝʨʤʘʥʠʝʚʳʭ ʜʠʦʜʘʭ ɼ-18. ʄ4-2ʄ ʠʤʝʣʘ 

ʥʝʦʙʳʯʥʫʶ ʨʘʟʨʷʜʥʫʶ ʩʝʪʢʫ ï 29 ʨʘʟʨʷʜʦʚ. 

ɺ ʄ4-2ʄ ʟʘ ʦʜʠʥ ʤʘʰʠʥʥʳʡ ʪʘʢʪ ʚ 4,5 ʤʢʩ ʚʳʧʦʣʥʷʣʘʩʴ ʣʶʙʘʷ ʦʧʝʨʘʮʠʷ ï ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ, 

ʣʦʛʠʯʝʩʢʘʷ ʠʣʠ ʫʧʨʘʚʣʷʶʱʘʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʤʥʦʞʝʥʠʝ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦʩʴ ʧʨʠʤʝʥʝʥʠʝʤ ʦʜʥʦʪʘʢʪʥʦʛʦ ɸʋ ʩ 

ʧʠʨʘʤʠʜʦʡ ʩʫʤʤʘʪʦʨʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʫʤʥʦʞʝʥʠʷ. ʇʨʠʤʝʥʝʥʘ ʙʳʣʘ ʠ ʜʨʫʛʘʷ ʥʦʚʠʥʢʘ ʜʣʷ ʪʝʭ ʣʝʪ ï 

ʢʦʥʚʝʡʝʨ. 

ʂʘʢ ʫʧʨʘʚʣʷʶʱʘʷ, ʤʘʰʠʥʘ ʄ4-2ʄ ʠʤʝʣʘ ʨʘʟʚʠʪʫʶ ʩʠʩʪʝʤʫ ʚʥʝʰʥʠʭ ʧʨʝʨʳʚʘʥʠʡ. ʆʙʝʩʧʝʯʠʚʘʣʠʩʴ 

12 ʘʢʪʠʚʥʳʭ ʠ 12 ʧʘʩʩʠʚʥʳʭ ʧʨʝʨʳʚʘʥʠʡ ʦʪ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ. ɺʨʝʤʷ ʨʝʘʢʮʠʠ ʤʘʰʠʥʳ ʥʘ ʘʢʪʠʚʥʳʝ 

ʧʨʝʨʳʚʘʥʠʷ ʩʦʩʪʘʚʣʷʣʦ 2-3 ʤʘʰʠʥʥʳʭ ʪʘʢʪʘ. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʄ4-2ʄ ʥʘ ʪʦʡ ʞʝ ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʚʥʝʰʥʠʡ ʚʳʯʠʩʣʠʪʝʣʴ ʄ4-

3ʄ ʩ ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʚʥʝʰʥʠʭ ʩʚʷʟʝʡ ʠ ʩʠʩʪʝʤʳ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ ʉɺʋ-79-1 ʠ ʉɺʋ-79-2ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʄ4-2ʄ. 

ɺʳʯʠʩʣʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʦʙʲʝʜʠʥʝʥʠʝʤ ʕɺʄ ʄ4-2ʄ ʠ ʄ4-3ʄ, ʦʙʝʩʧʝʯʠʚʘʣ 

ʵʬʬʝʢʪʠʚʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ï ʦʢʦʣʦ 400ʪʳʩ. ʦʧ./ʩ ʠ ʚʳʩʦʢʫʶ ʥʘʜʝʞʥʦʩʪʴ ï ʩʚʳʰʝ 800 ʯʘʩʦʚ 

ʥʘʨʘʙʦʪʢʠ ʥʘ ʦʪʢʘʟ. 

ɿʘʚʦʜʳ-ʠʟʛʦʪʦʚʠʪʝʣʠ: ɿʘʛʦʨʩʢʠʡ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʡ ʠ ʂʠʨʦʚʩʢʠʡ ʧʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʳʡ ʟʘʚʦʜʳ 

ʄʈʇ ʉʉʉʈ. ʅʘʯʘʣʦ ʚʳʧʫʩʢʘ ï 1964 ʛ., ʧʨʝʢʨʘʱʝʥʠʝ ʚʳʧʫʩʢʘ ï 1986 ʛ. ʀʟʛʦʪʦʚʣʝʥʦ ʦʢʦʣʦ 200 ʢʦʤʧʣʝʢʪʦʚ 

ʵʪʠʭ ʤʘʰʠʥ. 

ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ: ʄ.ɸ. ʂʘʨʮʝʚ, ʃ.ɺ. ʀʚʘʥʦʚ, ʖ.ɺ. ʈʦʛʘʯʝʚ, ʈ.ʇ. ʐʠʜʣʦʚʩʢʠʡ, ɻ.ʀ. ʊʘʥʝʪʦʚ, 

ɺ.ɸ. ɹʨʠʢ, ʃ.ɿ. ʃʠʙʫʨʢʠʥ, ɽ.ʉ. ʐʝʨʠʭʦʚ, ɽ.ʀ. ʎʠʙʫʣʴ. 

ʕɺʄ ʄ-5 

ʕɺʄ ʄ-5 ʨʘʟʨʘʙʦʪʘʥʘ ʚ 1958-1961 ʛʛ. ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ: ʦʙʝʩʧʝʯʝʥʠʝ ʧʣʘʥʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʨʘʩʯʝʪʦʚ ʚ ɻʦʩʧʣʘʥʝʉʉʉʈ. 

ʈʘʟʨʘʙʦʪʢʘ ʄ-5 ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʟʜʘʥʠʝ ʕɺʄ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʤʘʰʠʥʘʤʠ, ʠʤʝʚʰʠʤʠʩʷ ʚ ʪʦ ʚʨʝʤʷ ʚ ʉʉʉʈ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʄ-5. ʌʦʨʤʘʪ ʢʦʤʘʥʜ ʠ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʦʧʝʨʘʥʜʦʚ ï 38-ʨʘʟʨʷʜʥʳʡ 

(37 +ʨʘʟʨʷʜ ʧʨʠʟʥʘʢʘ). ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴï ʦʢʦʣʦ 50 ʪʳʩ. ʦʧ./ʩ. 

ʇʦʚʳʰʝʥʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʄ-5 ʜʦʩʪʠʛʘʣʘʩʴ ʟʘ ʩʯʝʪ ʤʫʣʴʪʠʧʨʦʛʨʘʤʤʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ (ʜʦ 

ʚʦʩʴʤʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʧʨʦʛʨʘʤʤ).  

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʄ-5 ʩʣʫʞʠʣʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʴʥʦ ʚʳʜʝʣʝʥʥʘʷ ʘʜʨʝʩʥʘʷ 

ʘʨʠʬʤʝʪʠʢʘ, ʚʳʧʦʣʥʷʶʱʘʷ ʦʧʝʨʘʮʠʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʘʜʨʝʩʦʚ ʠ ʠʩʧʦʣʴʟʫʶʱʘʷ ʧʦ 16 ʠʥʜʝʢʩʥʳʭ 

ʨʝʛʠʩʪʨʦʚʜʣʷ ʢʘʞʜʦʡ ʠʟ ʚʦʩʴʤʠ ʧʨʦʛʨʘʤʤ.  

ʉʪʨʫʢʪʫʨʘ ʄ-5 ʙʘʟʠʨʦʚʘʣʘʩʴ ʥʘ ʦʙʱʝʡ ʤʘʛʠʩʪʨʘʣʠ, ʩʚʷʟʳʚʘʶʱʝʡ ʮʝʥʪʨʘʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʫʧʨʘʚʣʝʥʠʷ, ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʫʩʪʨʦʡʩʪʚʘ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ (ʦʙʱʝʡ ʝʤʢʦʩʪʴʶ ʜʦ 32ʂ ʩʣʦʚ) ʠ 

ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʚʚʦʜʦʤ-ʚʳʚʦʜʦʤ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʥʝʰʥʝʡ ʧʘʤʷʪʴʶ (ʠʛʨʘʚʰʠʝ ʨʦʣʴ ʢʘʥʘʣʦʚ, 

ʭʘʨʘʢʪʝʨʥʳʭ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʜʣʷ ʕɺʄ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ). 

ʄ-5 ʙʳʣʘ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʕɺʄ, ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʝ ʚʪʦʨʦʛʦ 

ʧʦʢʦʣʝʥʠʷ. ʉʭʝʤʦʪʝʭʥʠʢʘ ʘʨʠʬʤʝʪʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʄ-5 ʙʘʟʠʨʦʚʘʣʘʩʴ ʥʘ ʜʠʦʜʥʦ-ʪʨʘʥʟʠʩʪʦʨʥʦʡ ʣʦʛʠʢʝ, 

ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ï ʥʘ ʬʝʨʨʠʪʦʚʳʭ ʩʝʨʜʝʯʥʠʢʘʭ ʩ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʧʝʪʣʝʡ ʛʠʩʪʝʨʝʟʠʩʘ ʧʦ ʩʭʝʤʝ ʩ 

ʩʦʚʧʘʜʝʥʠʝʤ ʪʦʢʦʚ (2D). 

ʆʩʥʦʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʄ-5 ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʤʫʣʴʪʠʧʨʦʛʨʘʤʤʥʦʡ ʠ 

ʤʥʦʛʦʪʝʨʤʠʥʘʣʴʥʦʡ ʨʘʙʦʪʳ. ʉʚʝʜʝʥʠʷ ʦ ʟʘʨʫʙʝʞʥʳʭ ʕɺʄ ʩ ʤʫʣʴʪʠʧʨʦʛʨʘʤʤʥʳʤ ʨʝʞʠʤʦʤ ʨʘʙʦʪʳ, 

ʧʦʷʚʠʚʰʠʭʩʷ ʚ 1960-1961 ʛʛ. (çɸʪʣʘʩè, çɻʘʤʤʘ-60è ʠ ʜʨ.), ʩʪʘʣʠ ʠʟʚʝʩʪʥʳ ʫ ʥʘʩ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʟʞʝ 

ʟʘʚʝʨʰʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʄ-5. ʇʦʵʪʦʤʫ ʚʩʝ ʨʝʰʝʥʠʷ ʧʦ ʘʨʭʠʪʝʢʪʫʨʝ ʠ ʩʪʨʫʢʪʫʨʝ ʄ-5 ʙʳʣʠ ʦʨʠʛʠʥʘʣʴʥʳʤʠ, 

ʧʨʠʥʷʪʳʤʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘʙʦʪ ʜʨʫʛʠʭ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʕɺʄ.  

ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ: ɺ.ɺ. ɹʝʣʳʥʩʢʠʡ, ʖ.ɸ. ʃʘʚʨʝʥʶʢ, ʅ.ɸ. ɼʦʨʦʭʦʚʘ, ɼ.ʄ. ɻʨʦʙʤʘʥ, 

ʖ.ʅ. ɻʣʫʭʦʚ, ɹ.ʇ. ɻʦʣʫʙʝʚ, ɺ.ʄ. ɿʝʥʠʥ, ɺ.ʅ. ʂʘʤʠʥʩʢʠʡ, ɺ.ʇ. ʂʦʥʩʪʘʥʪʠʥʦʚ, ʀ.ʗ. ʃʘʥʜʘʫ, ɺ.ɼ. ʂʥʷʟʝʚ, 

ɹ.ɻ. ʉʝʨʛʝʝʚ, ɽ.ʅ. ʌʠʣʠʥʦʚ. 
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ʕɺʄ ʄ-7 

ʕɺʄ ʄ-7 ʨʘʟʨʘʙʦʪʘʥʘ ʚ 1964-1966 ʛʛ. ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʉʄ ʉʉʉʈ ʀʅʕʋʄ ʙʳʣʦ ʧʦʨʫʯʝʥʦ ʩʦʟʜʘʥʠʝ 

ʧʝʨʚʦʡ ʫʧʨʘʚʣʷʶʱʝʡ ʮʠʬʨʦʚʦʡ ʤʘʰʠʥʳ ʜʣʷ ʵʥʝʨʛʦʙʣʦʢʘ ʑʝʢʠʥʩʢʦʡ ɻʈʕʉ (ʊʫʣʵʥʝʨʛʦ). 

ɺ ʩʦʩʪʘʚ ʄ-7 ʚʭʦʜʠʣʠ: ʰʢʘʬ ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩ ʧʫʣʴʪʦʤ ʫʧʨʘʚʣʝʥʠʷ; ʫʩʪʨʦʡʩʪʚʦ ʚʚʦʜʘ 

ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ; ʫʩʪʨʦʡʩʪʚʦ ʚʳʜʘʯʠ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ; ʫʩʪʨʦʡʩʪʚʦ ʚʳʜʘʯʠ ʫʩʪʘʥʦʚʦʢ ʥʘ ʨʝʛʫʣʷʪʦʨʳ 

ʫʧʨʘʚʣʷʶʱʠʭ ʢʦʥʪʫʨʦʚ (ʥʘ ʧʨʝʮʠʟʠʦʥʥʳʭ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʰʘʛʦʚʳʭ ʠʩʢʘʪʝʣʷʭ); ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ-

ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ (ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʡ ʪʨʘʥʩʤʠʪʪʝʨ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʝʯʘʪʘʶʱʘʷ ʤʘʰʠʥʢʘ 

ʄʦʩʢʦʚʩʢʦʛʦ ʟʘʚʦʜʘ ʧʝʯʘʪʘʶʱʠʭ ʤʘʰʠʥ). ʂʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ ʨʝʟʝʨʚʥʳʡ ʤʘʛʥʠʪʥʳʡ 

ʙʘʨʘʙʘʥ. 

ʇʦʩʣʝ ʥʘʣʘʜʢʠ ʚ 1966 ʛʦʜʫʄ-7 ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʑʝʢʠʥʩʢʦʡ ɻʈʕʉ.  

ɺ ʥʘʯʘʣʝ 1969 ʛʦʜʘ ʥʘ ʉʣʘʚʷʥʩʢʦʡ ɻʈʕʉ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʕɺʄ ʄ-7-800, ʷʚʣʷʶʱʘʷʩʷ ʨʘʟʚʠʪʠʝʤ 

ʄ-7 ʚ ʯʘʩʪʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ. 

ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ: ʅ.ʅ. ʃʝʥʦʚ, ɸ.ʂ. ɼʘʚʳʜʦʚʩʢʠʡ, ʅ.ɸ. ʂʦʨʦʣʝʚ, ʌ.ʀ. ɻʨʠʥʬʝʣʴʜ, 

ɸ.ʗ. ʉʦʢʦʣʦʚ, ʖ.ɺ. ʅʠʬʦʥʪʦʚ, ʈ.ʉ. ʇʦʣʠʝʥʢʦ, ɸ.ʅ. ʄʦʩʢʦʚʩʢʠʡ, ʂ.ʀ. ɸʨʙʫʟʦʚ, ɺ.ɺ. ʎʠʥʟʝʨʣʠʥʛ, 

ɺ.ʀ. ʌʫʢʩ. 

ɸɻʈɽɻɸʊʅɸʗ ʉʀʉʊɽʄɸ ʉʈɽɼʉʊɺ ɺʓʏʀʉʃʀʊɽʃʔʅʆʁ ʊɽʍʅʀʂʀ (ɸʉɺʊ) 

ɺ 1965 ʛʦʜʫ ʀʅʕʋʄ ʚʦʟʛʣʘʚʠʣ ʨʘʙʦʪʳ ʄʠʥʧʨʠʙʦʨʘ ʉʉʉʈ ʧʦ ʩʦʟʜʘʥʠʶ ɸʛʨʝʛʘʪʥʦʡ ʩʠʩʪʝʤʳ 

ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʥʘ ʤʠʢʨʦʵʣʝʢʪʨʦʥʥʦʡ ʙʘʟʝ (ɸʉɺʊ-ʄ), ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷʤʠ.  

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʠʥʮʠʧʦʚ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʩʪʨʫʢʪʫʨʳ ʤʦʜʝʣʝʡ ʕɺʄ ʠ ʋɺʂ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ 

ɸʉɺʊ, ʫʯʠʪʳʚʘʣʠʩʴ ʜʚʘ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʤʦʤʝʥʪʘ: 

¶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʨʷʜ ʤʦʜʝʣʝʡ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ (ʭʦʪʷ ʙʳ ʪʨʝʭ) ʫʨʦʚʥʝʡ ʠʝʨʘʨʭʠʠ 

ɸʉʋ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ, ʦʪʚʝʯʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʨʝʰʝʥʠʷ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ ʟʘʜʘʯ 

(ʧʦʜʩʠʩʪʝʤʳ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʣʦʢʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʦʪʜʝʣʴʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʘʛʨʝʛʘʪʘʤʠ ʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʪ.ʜ.); 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʤʘʰʠʥ ʠ ʫʧʨʘʚʣʷʶʱʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʝ ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ ʚʤʝʩʪʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʕɺʄ, ʨʘʟʨʘʙʘʪʳʚʘʚʰʠʭʩʷ ʚ 50-ʭ ï ʥʘʯʘʣʝ 60-ʭ ʛʦʜʦʚ. ʇʨʝʜʧʦʩʳʣʢʠ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʜʝʦʣʦʛʠʠ ɸʉɺʊ ʙʘʟʠʨʦʚʘʣʠʩʴ ʥʘ ʧʨʝʜʰʝʩʪʚʫʶʱʝʤ ʦʧʳʪʝ ʅʀʀʋɺʄ, ʩʚʷʟʘʥʥʦʤ 

ʩ ʩʠʩʪʝʤʦʡ ʤʘʰʠʥ ʉʆʋ-1 (ʤʘʰʠʥʳ ʄʇʇʀ, ʋʄ-1, ʂɺʄ-1), ʀʥʩʪʠʪʫʪʘ ʢʠʙʝʨʥʝʪʠʢʠ ɸʅ ʋʉʉʉʈ 

(ʤʘʰʠʥʳ çɼʥʝʧʨè, çɼʥʝʧʨ-2), ʀʅʕʋʄ (ʤʘʰʠʥʳ ʄ-4, ʄ-5, ʄ-7). 

ɺ ʩʦʩʪʘʚʝ ɸʉɺʊ ʙʳʣʠ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʜʚʝ ʦʯʝʨʝʜʠ ʨʘʟʨʘʙʦʪʢʠ. 

ʇʝʨʚʘʷ ʦʯʝʨʝʜʴ ʥʘ ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʝ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ (ɸʉɺʊ-ɼ) ʚʢʣʶʯʘʣʘ ʤʦʜʝʣʠ ʄ-1000 

(ʊʅʀʀʉɸ, ʛ. ʊʙʠʣʠʩʠ), ʄ-2000, ʄ-3000 (ʅʀʀʋɺʄ, ʛ. ʉʝʚʝʨʦʜʦʥʝʮʢ). 

ɺʪʦʨʘʷ ʦʯʝʨʝʜʴ ʥʘ ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʝ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ (ɸʉɺʊ-ʄ) ʚʢʣʶʯʘʣʘ ʤʦʜʝʣʠ ʄ-4000/ʄ-

4030 (ʀʅʕʋʄ ʩʦʚʤʝʩʪʥʦ ʩ ʂʠʝʚʩʢʠʤ ʇʆ çʕʣʝʢʪʨʦʥʤʘʰè), ʄ-5000 (ʉʂɹ ɺʠʣʴʥʶʩʩʢʦʛʦ ʟʘʚʦʜʘ ʩʯʝʪʥʳʭ 

ʤʘʰʠʥ), ʄ-6000, ʄ-7000 (ʅʀʀʋɺʄ), ʄ-400, ʄ-40 (ʀʅʕʋʄ). 

ʋʇʈɸɺʃʗʖʑʀɽ ɺʓʏʀʉʃʀʊɽʃʔʅʓɽ ʂʆʄʇʃɽʂʉʓ ʄ-4000/ʄ-4030 

ʇʝʨʚʘʷ ʚ ʉʉʉʈ ʕɺʄ ʥʘ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʭʝʤʘʭ ï ʫʧʨʘʚʣʷʶʱʠʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ (ʋɺʂ) ʄ-

4000 ï ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ɸʉʋ ʢʨʫʧʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʘʛʨʝʛʘʪʘʤʠ-ʮʝʭʘʤʠ, 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʘ ʪʘʢʞʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʫʧʝʥʷʭ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ɸʉʋ. 

ɼʣʷ ʤʦʜʝʣʝʡ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ɸʉʋʇ ʄ-4000 ʙʳʣʘ ʚʳʙʨʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʩʝʤʝʡʩʪʚʘ ʕɺʄ ʩʠʩʪʝʤʳ 

360 ʬʠʨʤʳ IBM, ʯʪʦ ʦʙʝʩʧʝʯʠʣʦ ʠʭ ʧʨʦʛʨʘʤʤʥʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʤʦʜʝʣʷʤʠ ɽʉ ʕɺʄ. 

ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ɼʆʉ ɸʉɺʊ (ʀ.ʗ. ʃʘʥʜʘʫ, ɺ.ɸ. ʂʦʟʤʠʜʠʘʜʠ, ʄ.ʗ. ɺʘʡʥʰʪʝʡʥ), 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʀʅʕʋʄ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʘ ʥʘ ʘʧʧʘʨʘʪʫʨʝ ʄ-4000, ʜʚʦʠʯʥʦ-ʩʦʚʤʝʩʪʠʤʦʡ ʩ ʘʧʧʘʨʘʪʫʨʦʡ ɽʉ 

ʕɺʄ, ʠ ʙʳʣʘ ʩʦʚʤʝʩʪʠʤʦʡ ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ ʩ OS BS-2000 ʬʠʨʤʳ Siemens (ʘʨʭʠʪʝʢʪʫʨʘ ʩʝʤʝʡʩʪʚʘ Siemens 

4004).  

ɼʣʷ ʄ-4000 ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʵʢʨʘʥʥʳʭ ʧʫʣʴʪʦʚ (ʕʇ) ï çɼʠʘʣʦʛè (ʖ.ɺ. ʅʠʬʦʥʪʦʚ, 

ɺ.ʀ. ʌʫʢʩ) ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʧʝʨʘʪʦʨʘ ʩ ʕɺʄ ʯʝʨʝʟ ʛʨʫʧʧʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ (ʋʋ). 

ʄʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʡ ʩʦʚʤʝʩʪʥʦ ʩ ʂʠʝʚʩʢʠʤ ʇʆ çʕʣʝʢʪʨʦʥʤʘʰè (ɸ.ʌ. ʅʝʟʘʙʠʪʦʚʩʢʠʡ, ʉ.ʉ. ɿʘʙʘʨʘ, 

ɺ.ɸ. ɸʬʘʥʘʩʴʝʚ, ʕ.ʀ. ʉʘʢʘʝʚ, ɺ.ʅ. ʍʘʨʠʪʦʥʦʚ, ʖ.ʄ. ʆʞʠʛʘʥʦʚ, ɸ.ɻ. ʄʝʣʴʥʠʯʝʥʢʦ) ʚʘʨʠʘʥʪ ʫʧʨʘʚʣʷʶʱʝʛʦ 

ʢʦʤʧʣʝʢʩʘ (ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʜʦ 100 ʪʳʩʷʯ ʦʧ./ʩ) ʧʦʜ ʰʠʬʨʦʤ ʄ-4030 ʧʦ ʩʚʦʠʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʙʳʣ 

ʙʣʠʟʦʢ ʢ ʕɺʄ ɽʉ-1022. 
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ʅʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʚʳʩʪʘʚʢʝ çʀʥʪʝʨʦʨʛʪʝʭʥʠʢʘ-75è ʚ ʄʦʩʢʚʝ ʋɺʂ ʄ-4030 ʧʦʣʫʯʠʣ ʩʚʳʰʝ 100 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʦʪʟʳʚʦʚ ʦʪ ʚʝʜʫʱʠʭ ʬʠʨʤ ʤʠʨʘ. 

ʉʣʝʜʫʶʱʝʡ ʤʦʜʠʬʠʢʘʮʠʝʡ ʩʪʘʣ ʫʧʨʘʚʣʷʶʱʠʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʄ-4030-1, ʦʙʣʘʜʘʶʱʠʡ 

ʥʘʠʚʳʩʰʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʚ ɸʉɺʊ-ʄ. ʄ-4030-1 ʨʝʘʣʠʟʫʝʪ ʧʦʣʥʫʶ ʩʠʩʪʝʤʫ ʢʦʤʘʥʜ ʄ-4030, ɽʉ ʕɺʄ 

(ʈʗɼ 1) ʠ ʨʷʜ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʤʘʥʜ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʄ-4030-1. ɹʳʩʪʨʦʜʝʡʩʪʚʠʝ: ɻʠʙʩʦʥ mix-I ï 220 000 ʦʧ./ʩ; ɻʠʙʩʦʥ mix-

III  ï 275000 ʦʧ./ʩ. ʆɿʋ: ʝʤʢʦʩʪʴ ï 256-1024 ʂʙʘʡʪ (ʤʦʜʫʣʷʤʠʧʦ 256 ʂʙʘʡʪ); ʨʘʟʨʷʜʥʦʩʪʴ ʩʣʦʚʘ ï 72;ʮʠʢʣ 

ʦʙʨʘʱʝʥʠʷ ï 2,0 ʤʢʩ. ʇʨʦʮʝʩʩʦʨ ʩ ʤʠʢʨʦʧʨʦʛʨʘʤʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. ʄʫʣʴʪʠʧʣʝʢʩʥʳʝ ʠ ʩʝʣʝʢʪʦʨʥʳʝ 

ʢʘʥʘʣʳ. ɺʥʝʰʥʷʷ ʧʘʤʷʪʴ ʥʘ ʤʘʛʥʠʪʥʳʭ ʜʠʩʢʘʭ. ɺʥʝʰʥʷʷ ʧʘʤʷʪʴ ʥʘ ʤʘʛʥʠʪʥʳʭ ʣʝʥʪʘʭ. 

ʄ-4000, ʘ ʟʘʪʝʤ ʄ-4030 (ʩ 1973 ʛʦʜʘ) ʠ ʄ-4030-1 (ʩ 1977 ʛʦʜʘ) ʩʝʨʠʡʥʦ ʚʳʧʫʩʢʘʣʠʩʴ ʂʠʝʚʩʢʠʤ ʇʆ 

çʕʣʝʢʪʨʦʥʤʘʰè. ɺ 1980ʛʦʜʫ ʥʘ ʙʘʟʝ ʄ-4030-1 ʙʳʣʘ ʩʦʟʜʘʥʘ ɸʉʋ, ʦʙʩʣʫʞʠʚʘʶʱʘʷ ʄʦʩʢʦʚʩʢʫʶ ʦʣʠʤʧʠʘʜʫ. 

ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ: ɺ.ɻ. ɿʘʭʘʨʦʚ, ɺ.ɸ. ʂʦʟʤʠʜʠʘʜʠ, ʄ.ʗ. ɺʘʥʰʪʝʡʥ, ʖ.ʅ. ɻʣʫʭʦʚ, ɺ.ɹ. ɽʛʦʨʦʚ, 

ʊ.ɼ. ʏʝʨʥʠʥʘ, ʃ.ʄ. ʃʝʥʛʥʠʢ, ɺ.ɺ. ʐʘʧʦʚʘʣʦʚ, ʀ.ʗ. ʃʘʥʜʘʫ. 

 

ʕɺʄ ʄ-400 

ɺ 60-ʭ ʛʦʜʘʭ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʥʘʤʝʪʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʭ çʤʘʣʳʭè ʤʘʰʠʥ ʥʝʚʳʩʦʢʦʡ ʨʘʟʨʷʜʥʦʩʪʠ (12-16 ʜʚʦʠʯʥʳʭ ʨʘʟʨʷʜʦʚ) ʩ ʩʠʩʪʝʤʦʡ ʢʦʤʘʥʜ, 

ʨʘʩʩʯʠʪʘʥʥʦʡ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʤʥʦʛʠʭ ʦʧʝʨʘʮʠʡ ʧʨʦʛʨʘʤʤʥʳʤ ʧʫʪʝʤ.  

ɺ ʢʣʘʩʩʝ ʤʘʣʳʭ ʕɺʄ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʘ ʦʜʥʦʰʠʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʚʟʘʠʤʦʩʚʷʟʠ 

ʧʨʦʮʝʩʩʦʨʘ, ʦʧʝʨʘʪʠʚʥʦʡ ʠ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʠ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʜʦʩʪʠʞʝʥʠʝ 

ʢʦʤʧʨʦʤʠʩʩʘ ʩʦʦʪʥʦʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʠ ʧʨʠ ʚʳʩʦʢʦʡ ʛʠʙʢʦʩʪʠ (ʤʦʜʫʣʴʥʦʩʪʠ) 

ʩʠʩʪʝʤʥʳʭ ʢʦʤʧʦʥʦʚʦʢ.  

ʇʝʨʚʘʷ ʚ ʉʉʉʈ ʤʦʜʝʣʴ ʧʦʜʦʙʥʦʡ ʩʪʨʫʢʪʫʨʳ ï ʕɺʄ ʄ-400 ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʀʅʕʋʄ ʚ 1973 ʛʦʜʫ 

ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʪʨʦʷʱʝʡʩʷ ʂʦʥʘʢʦʚʩʢʦʡ ɻʈʕʉ, ʤʦʱʥʦʩʪʴʶ 2400 ʄɺʪ ʠ ʩʦʩʪʦʷʱʝʡ ʠʟ ʚʦʩʴʤʠ 

ʵʥʝʨʛʦʙʣʦʢʦʚ ʧʦ 300 ʄɺʪ. ʂʘʞʜʳʡ ʵʥʝʨʛʦʙʣʦʢ ʠʤʝʣ 480 ʘʥʘʣʦʛʦʚʳʭ ʠ 600 ʜʠʩʢʨʝʪʥʳʭ ʚʚʦʜʦʚ.  

ɸʨʭʠʪʝʢʪʫʨʘ, ʚʳʙʨʘʥʥʘʷ ʜʣʷ ʄ-400, ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ ʩʠʩʪʝʤʫ ʢʦʤʘʥʜ ʠ ʩʧʦʩʦʙʳ ʘʜʨʝʩʘʮʠʠ, 

ʦʙʝʩʧʝʯʠʚʘʚʰʠʝ ʧʨʦʛʨʘʤʤʥʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʩʝʤʝʡʩʪʚʦʤ 16-ʨʘʟʨʷʜʥʳʭ ʤʠʥʠ-ʕɺʄ PDP-11 ʢʦʨʧʦʨʘʮʠʠ 

Digital Equipment Corporation (DEC) ʠ ʤʘʛʠʩʪʨʘʣʴʥʳʡ ʩʠʩʪʝʤʥʳʡ ʠʥʪʝʨʬʝʡʩ ʆʐ (ʆʙʱʘʷ ʰʠʥʘ, Unibus). 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʄ-400. ɼʣʠʥʘ ʩʣʦʚʘ ï 18 ʨʘʟʨʷʜʦʚ (16 ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ + 2 

ʢʦʥʪʨʦʣʴʥʳʭ). ʆʙʲʝʤ ʆɿʋ ï 48 ʂʙʘʡʪ. ʏʠʩʣʦ ʨʝʛʠʩʪʨʦʚ ï 8 (ʚ ʪʦʤ ʯʠʩʣʝ ʩʯʝʪʯʠʢ ʠʥʩʪʨʫʢʮʠʡ ʠ ʫʢʘʟʘʪʝʣʴ 

ʩʪʝʢʘ).ʉʪʝʢ ï ʣʶʙʦʡ ʦʙʲʝʤ ʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʟʦʥʝ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ; ʚʠʜʦʚ ʘʜʨʝʩʘʮʠʠ ï 12.ʏʠʩʣʦ ʢʦʤʘʥʜ ï 

64.ʉʠʩʪʝʤʘ ʧʨʝʨʳʚʘʥʠʡ ï ʧʨʠʦʨʠʪʝʪʥʘʷ, ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ .ɹʳʩʪʨʦʜʝʡʩʪʚʠʝ ï ʦʢʦʣʦ 300 000 ʢʦʨʦʪʢʠʭ ʦʧ./ʩ. 

ɺʨʝʤʷ ʠʩʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜ ï ʨʝʛʠʩʪʨ-ʨʝʛʠʩʪʨ ʥʝ ʙʦʣʝʝ 3,8 ʤʢʩ, ʧʘʤʷʪʴ-ʨʝʛʠʩʪʨ ʥʝ ʙʦʣʝʝ 6,5 ʤʢʩ, ʧʝʨʝʭʦʜʦʚ 

ʥʝ ʙʦʣʝʝ 3 ʤʢʩ. ɺʨʝʤʷ ʨʝʘʢʮʠʠ ʥʘ ʧʨʝʨʳʚʘʥʠʝ ï ʥʝ ʙʦʣʝʝ 15 ʤʢʩ.  

ʄ-400 ʨʘʙʦʪʘʣʘ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ʆʉ) ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʤʘʣʳʭ ʕɺʄ (ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘʫʯʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʪ.ʜ.) ʦʙʫʩʣʦʚʠʣʦ ʨʘʟʨʘʙʦʪʢʫ ʜʣʷ ʄ-400 ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʛʨʘʬʠʯʝʩʢʦʛʦ ʜʠʩʧʣʝʷ ʕʇɻ-400 

(ɺ.ʀ. ʌʫʢʩ), ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʘʨʭʠʪʝʢʪʫʨʳ ʆʙʱʝʡ ʰʠʥʳ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ 

ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʘ ʚ ʧʘʤʷʪʴ ʜʣʷ ʨʝʛʝʥʝʨʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʵʣʝʢʪʨʦʥʥʦ-ʣʫʯʝʚʦʡ ʪʨʫʙʢʠ (ʕʃʊ). ʕʪʦ 

ʧʦʟʚʦʣʠʣʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʜʠʩʧʣʝʡʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ ʠ ʥʘʙʦʨ ʝʛʦ ʢʦʤʘʥʜ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʦʧʠʩʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ.  

ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʆʙʱʝʡ ʰʠʥʝ ʢʦʥʪʨʦʣʣʝʨʦʚ, ʫʧʨʘʚʣʷʶʱʠʭ ʘʧʧʘʨʘʪʫʨʦʡ, ʩʚʷʟʘʥʥʦʡ ʩ 

ʧʨʠʙʦʨʥʳʤʠ ʠʥʪʝʨʬʝʡʩʘʤʠ, ʧʦʟʚʦʣʷʣʘ ʩʦʟʜʘʚʘʪʴ ʥʘ ʙʘʟʝ ʄ-400 ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʠʟʤʝʨʠʪʝʣʴʥʦ-

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ (ʀɺʂ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ, ʦʪʚʝʯʘʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ 

CAMAC, ʠ ɸʛʨʝʛʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʵʣʝʢʪʨʦʠʟʤʝʨʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ (ɸʉʕʊ) ɻʉʇ. ʕʪʦ ʦʙʝʩʧʝʯʠʣʦ 

ʧʨʠʤʝʥʝʥʠʝ ɸʉɺʊ-ʄ ʥʝ ʪʦʣʴʢʦ ʚ ʦʙʣʘʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʥʦ ʠ ʚ ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ɺʘʞʥʦʡ ʦʙʣʘʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʄ-400 ʩʪʘʣʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʅʘ ʙʘʟʝ ʄ-400 ʙʳʣʠ 

ʩʦʟʜʘʥʳ ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʚ ʚʠʜʝ ɸʈʄ (ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ) ʜʣʷ 

ʉɸʇʈ ʚ ʦʙʣʘʩʪʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ ʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʚʢʣʶʯʘʶʱʠʝ ʥʝʦʙʭʦʜʠʤʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ 

ʜʣʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʘʷ 

ʧʨʦʛʨʘʤʤʘ ʨʘʙʦʪ ʧʦ ʉɸʇʈ ʚ ʦʙʦʨʦʥʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚʦʟʛʣʘʚʣʷʝʤʘʷ ʄʠʥʨʘʜʠʦʧʨʦʤ ʉʉʉʈ 

(ʟʘʤʝʩʪʠʪʝʣʴ ʤʠʥʠʩʪʨʘ ɸ.ɸ. ʈʝʫʪ) ʠ ʛʦʣʦʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʵʪʦʛʦ ʤʠʥʠʩʪʝʨʩʪʚʘ ʅʀʀ çɸʣʤʘʟè, ʪʘʢʞʝ ʙʳʣʘ 

ʧʨʠʤʝʨʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ.  

ʉʝʨʠʡʥʳʡ ʚʳʧʫʩʢ ʄ-400 ʩ 1974 ʛʦʜʘ ʦʩʫʱʝʩʪʚʣʷʣ ʂʠʝʚʩʢʠʡ ʟʘʚʦʜ ɺʋʄ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʀɺʂ ʥʘ ʙʘʟʝ 

ʄ-400 ï ɺʠʣʴʥʶʩʩʢʠʡ ʟʘʚʦʜ ʵʣʝʢʪʨʦʠʟʤʝʨʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʘ ɸʈʄ ï ɻʦʤʝʣʴʩʢʠʡ ʟʘʚʦʜ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 
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ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ: ʅ.ʅ. ʃʝʥʦʚ, ɸ.ɺ. ʌʠʣʠʥ, ʌ.ʀ. ɻʨʠʥʬʝʣʴʜ, ɸ.ɸ. ʉʦʣʦʭʠʥ, ɽ.ʉ. ʍʘʡʪʠʥ, 

ʂ.ɸ. ɸʨʙʫʟʦʚ. 

ʄʀʂʈʆʕʃɽʂʊʈʆʅʅʓɽ ʂʆʄʇʃɽʂʉʓ ʎɽʅʊʈɸʃʀɿʆɺɸʅʅʆɻʆ ʂʆʅʊʈʆʃʗ ʀ ʋʇʈɸɺʃɽʅʀʗ ʊʀʇɸ ʄ-40 

ʄʠʢʨʦʵʣʝʢʪʨʦʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʪʠʧʘ ʄ-40, ʟʘʥʠʤʘʚʰʠʝ 

ʥʠʞʥʠʡ ʫʨʦʚʝʥʴ ʚ ʠʝʨʘʨʭʠʠ ʤʦʜʝʣʝʡ ɸʉɺʊ-ʄ, ʧʨʝʜʥʘʟʥʘʯʘʣʠʩʴ ʜʣʷ ʩʙʦʨʘ, ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ 

ʨʝʛʠʩʪʨʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʤʥʦʛʦʢʘʥʘʣʴʥʦʛʦ ʜʚʫʭʧʦʟʠʮʠʦʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ 

ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʮʠʬʨʦʚʳʝ ʠʥʜʠʢʘʪʦʨʳ ʠ ʵʣʝʢʪʨʦʥʥʦ-ʣʫʯʝʚʳʝ ʪʨʫʙʢʠ ʧʫʣʴʪʦʚ ʦʧʝʨʘʪʦʨʦʚ. 

ɺ ʄ-40 ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʤʠʢʨʦʧʨʦʛʨʘʤʤʥʳʡ ʧʨʠʥʮʠʧ ʫʧʨʘʚʣʝʥʠʷ. 

ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʯʝʪʳʨʝ ʤʦʜʠʬʠʢʘʮʠʠ ʢʦʤʧʣʝʢʩʦʚ ʄ-40, ʠʤʝʶʱʠʝ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʧʨʦʮʝʩʩʦʨ, ʥʦ 

ʦʪʣʠʯʘʶʱʠʝʩʷ ʩʦʩʪʘʚʦʤ ʤʠʢʨʦʧʨʦʛʨʘʤʤ, ʫʧʨʘʚʣʷʶʱʠʭ ʨʘʙʦʪʦʡ ʨʘʟʥʳʭ ʥʘʙʦʨʦʚ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ ʠ 

ʢʘʥʘʣʦʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʢʦʤʧʣʝʢʩʦʚ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʘʷ ʥʘʜʝʞʥʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʢʦʤʧʦʥʦʚʢʠ 

ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʄ-40. ɼʣʠʥʘ ʩʣʦʚʘ ï 18 ʨʘʟʨʷʜʦʚ; ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʯʠʩʝʣ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʢʦʜʝ. ʋʧʨʘʚʣʝʥʠʝ ʤʠʢʨʦʧʨʦʛʨʘʤʤʥʦʝ. ʈʘʟʨʷʜʥʦʩʪʴ ʤʠʢʨʦʢʦʤʘʥʜʳ ï 16 ʨʘʟʨʷʜʦʚ. 

ɽʤʢʦʩʪʴ ʙʣʦʢʘ ʧʦʩʪʦʷʥʥʦʛʦ ʟʘʧʦʤʠʥʘʶʱʝʛʦ (ɹʇɿ) ï ʜʦ 8192 18-ʨʘʟʨʷʜʥʳʭ ʩʣʦʚ (16 ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ, 2 

ʢʦʥʪʨʦʣʴʥʳʭ). ɽʤʢʦʩʪʴ ʙʣʦʢʘ ʧʦʣʫʧʦʩʪʦʷʥʥʦʛʦ ʟʘʧʦʤʠʥʘʶʱʝʛʦ (ɹʇʇɿ) ï ʜʦ 6144 18-ʨʘʟʨʷʜʥʳʭ ʩʣʦʚ (16 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ, 2 ʢʦʥʪʨʦʣʴʥʳʭ). ɽʤʢʦʩʪʴ ʙʣʦʢʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʟʘʧʦʤʠʥʘʶʱʝʛʦ (ɹʆɿ) ï ʦʪ 1024 ʙʘʡʪ ʜʦ 

8192 18-ʨʘʟʨʷʜʥʳʭ ʩʣʦʚ (16 ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ 2 ʢʦʥʪʨʦʣʴʥʳʭ). ɺʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʤʠʢʨʦʢʦʤʘʥʜʳ ï 1,7 ʤʢʩ. 

ʄ-40 ʩʪʘʣʘ ʧʝʨʚʦʡ ʫʧʨʘʚʣʷʶʱʝʡ ʕɺʄ, ʚʳʧʫʩʢʘʝʤʦʡ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʩʧʝʮʠʬʠʢʘʮʠʷʤ, ʚ 

ʢʦʪʦʨʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʥʘʙʦʨ ʠ ʢʦʣʠʯʝʩʪʚʦ ʫʩʪʨʦʡʩʪʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʦʧʨʝʜʝʣʷʣʠʩʴ 

ʟʘʢʘʟʯʠʢʦʤ.  

ʉʝʨʠʡʥʳʡ ʚʳʧʫʩʢ ʄ-40 ʩ 1976 ʛʦʜʘ ʦʩʫʱʝʩʪʚʣʷʣ ʄʦʩʢʦʚʩʢʠʡ ʟʘʚʦʜ çʕʥʝʨʛʦʧʨʠʙʦʨè. 

ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ: ʄ.ɸ. ɹʦʷʨʯʝʥʢʦʚ, ʕ.ɺ. ʂʝʰʝʢ, ʅ.ɼ. ʂʘʙʘʥʦʚ, ɺ.ɼ. ɻʫʩʴʢʦʚ, ɸ.ʗ. ʉʦʢʦʣʦʚ, 

ʖ.ʇ. ʉʪʨʘʰʫʥ, ʃ.ɸ. ʉʝʨʛʝʝʚ, ɺ.ɸ. ɽʨʝʤʠʥ, ɺ.ɸ. ʉʦʙʦʣʝʚ. 

ʉɽʄɽʁʉʊɺʆ ʄɸʃʓʍ ʕɺʄ (ʉʄ ʕɺʄ) 

ɺ 1974 ʛʦʜʫ ʨʝʰʝʥʠʝʤ ʄʝʞʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ 

ʩʪʨʘʥ ʚ ʦʙʣʘʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ (ʄʇʂ ʧʦ ɺʊ) ʀʅʕʋʄ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʛʦʣʦʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʦ 

ʩʦʟʜʘʥʠʶ ʉʠʩʪʝʤʳ ʤʘʣʳʭ ʕɺʄ (ʉʄ ʕɺʄ), ʘ ʜʠʨʝʢʪʦʨ ʀʅʕʋʄ ɹ.ʅ. ʅʘʫʤʦʚ ʥʘʟʥʘʯʝʥ ɻʝʥʝʨʘʣʴʥʳʤ 

ʢʦʥʩʪʨʫʢʪʦʨʦʤ ʉʄ ʕɺʄ. ʉ 1984 ʛʦʜʘ ʜʠʨʝʢʪʦʨʦʤ ʀʅʕʋʄ ʠ ɻʝʥʝʨʘʣʴʥʳʤ ʢʦʥʩʪʨʫʢʪʦʨʦʤ ʉʄ ʕɺʄ ʩʪʘʣ 

ʅ.ʃ. ʇʨʦʭʦʨʦʚ. ʂʦʤʧʣʝʢʩ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ ʧʦ ʉʄ ʕɺʄ 

ʚʳʧʦʣʥʷʣʩʷ ʙʦʣʝʝ ʯʝʤ 30 ʠʥʩʪʠʪʫʪʘʤʠ ʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʉʉʉʈ, ɹʦʣʛʘʨʠʠ, ɺʝʥʛʨʠʠ, ɻɼʈ, ʈʝʩʧʫʙʣʠʢʠ ʂʫʙʘ, 

ʇʦʣʴʰʠ, ʈʫʤʳʥʠʠ ʠ ʏʝʭʦʩʣʦʚʘʢʠʠ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʠʥʮʠʧʳ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʪʘʥʜʘʨʪʳ ʉʄ ʕɺʄ ʦʭʚʘʪʳʚʘʣʠ ʚʩʝ ʘʩʧʝʢʪʳ ʫʥʠʬʠʢʘʮʠʠ 

ʵʣʝʤʝʥʪʦʚ, ʫʟʣʦʚ ʠ ʫʩʪʨʦʡʩʪʚ, ʢʦʥʩʪʨʫʢʮʠʡ, ʤʦʜʝʣʝʡ ʕɺʄ, ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʩ ʫʯʝʪʦʤ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʤʦʱʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʧʦʟʚʦʣʠʣʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʢʨʫʧʥʦʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ.ʉ 1974 

ʛʦʜʘ ʧʦ 1990 ʛʦʜ ʧʦ ʨʘʟʨʘʙʦʪʢʘʤ ʀʅʕʋʄ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʙʦʣʝʝ 60000 ʫʧʨʘʚʣʷʶʱʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʠ ʩʠʩʪʝʤ. 

ʈʘʟʨʘʙʦʪʢʘ ʉʄ ʕɺʄ ʚʳʧʦʣʥʷʣʘʩʴ ʧʦ ʜʚʫʤ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʣʠʥʠʷʤ. 

ʇʝʨʚʘʷ ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʣʠʥʠʷ ʚʢʣʶʯʘʣʘ ʰʠʨʦʢʫʶ ʥʦʤʝʥʢʣʘʪʫʨʫ ʫʧʨʘʚʣʷʶʱʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʙʘʟʝ ʤʠʢʨʦʕɺʄ ʩʝʤʝʡʩʪʚʘ ʉʄ1800, ʧʦʩʪʨʦʝʥʥʳʭ ʧʦ ʤʘʛʠʩʪʨʘʣʴʥʦ-ʤʦʜʫʣʴʥʦʤʫ ʧʨʠʥʮʠʧʫ. 

ɺʩʝʛʦ ʚ 1977-1990 ʛʛ. ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʠ ʚʳʧʫʩʢʘʣʦʩʴ 26 ʤʦʜʠʬʠʢʘʮʠʡ ʩʝʤʝʡʩʪʚʘ ʉʄ1800. 

ʉʠʩʪʝʤʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʝʤʝʡʩʪʚʘ ʉʄ1800 ʚʢʣʶʯʘʣʦ ʚ ʩʝʙʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ 

ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ɼʆʉ 1810, ɹʆʉ 1810), ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

(ʆʉ ʉʌʇ, ɹʆʉ 1810), ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʄʠʢʨʦʩ-86, ɼʝʤʦʩ, ʄɼʆʉ). 

ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ ʩʝʨʠʡʥʦ-ʚʳʧʫʩʢʘʝʤʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʩʝʤʝʡʩʪʚʘ ʉʄ1800 ʧʦʟʚʦʣʷʣʘ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʪʘʢʠʭ 

ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ, ʢʘʢ ɸʉʋʊʇ, ɸʉʅʀ, ɻʇʉ, ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʪʝʢʩʪʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʨ. 

ɺʪʦʨʘʷ ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʣʠʥʠʷ ʉʄ ʕɺʄ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʷʜʦʤ ʧʨʦʛʨʘʤʤʥʦ-ʩʦʚʤʝʩʪʠʤʳʭ ʤʦʜʝʣʝʡ 

ʤʠʥʠʕɺʄ ʨʘʟʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʄʣʘʜʰʠʝ ʤʦʜʝʣʠ ʵʪʦʡ ʣʠʥʠʠ ʚʢʣʶʯʘʣʠ 16-ʨʘʟʨʷʜʥʳʝ ʕɺʄ (ʉʄ3, 

ʉʄ4, ʉʄ1300, ʉʄ1420) ʥʘ ʙʘʟʝ ʩʠʩʪʝʤʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʆʐ. 

ʈʘʟʚʠʪʠʝʤ ʉʄ1420 ʷʚʣʷʣʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʉʄ1425, ʚ ʢʦʪʦʨʦʤ ʙʳʣ ʧʨʠʤʝʥʝʥ 22-

ʨʘʟʨʷʜʥʳʡ ʤʘʛʠʩʪʨʘʣʴʥʳʡ ʧʘʨʘʣʣʝʣʴʥʳʡ ʩʠʩʪʝʤʥʳʡ ʠʥʪʝʨʬʝʡʩ ʄʇʀ, ʠ ʢʦʪʦʨʳʡ ʠʤʝʣ ʙʦʣʝʝ ʨʘʟʚʠʪʳʝ 

ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʵʪʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʣʠʥʠʠ ʟʘʥʠʤʘʣʠ 32-ʨʘʟʨʷʜʥʳʝ ʤʠʥʠʕɺʄ ʩʝʤʝʡʩʪʚʘ ʉʄ1700 ʩ 

ʠʥʪʝʨʬʝʡʩʦʤ ʆʐ ʠ ʉʄ1702 ʩ ʠʥʪʝʨʬʝʡʩʦʤ ʄʇʀ. ɸʨʭʠʪʝʢʪʫʨʘ ʵʪʦʛʦ ʩʝʤʝʡʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʣʘ ʧʦʜʜʝʨʞʢʫ 
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ʚʠʨʪʫʘʣʴʥʦʡ ʧʘʤʷʪʠ, ʧʨʦʛʨʘʤʤʥʫʶ ʠ ʘʧʧʘʨʘʪʥʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ 16-ʨʘʟʨʷʜʥʳʤʠ ʤʦʜʝʣʷʤʠ ʤʠʥʠʕɺʄ, ʘ 

ʪʘʢʞʝ ʨʘʟʚʠʪʫʶ ʩʠʩʪʝʤʫ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ. 

ɺʩʝ ʤʦʜʝʣʠ ʚʪʦʨʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʣʠʥʠʠ ʩʝʨʠʡʥʦ ʠʟʛʦʪʘʚʣʠʚʘʣʠʩʴ ʥʘ ʟʘʚʦʜʘʭ ʇʆ çʕʣʝʢʪʨʦʥʤʘʰè 

(ʛ. ʂʠʝʚ), ʟʘʚʦʜʝ çʕʥʝʨʛʦʧʨʠʙʦʨè (ʛ. ʄʦʩʢʚʘ) ʠ ʃʇʆ çʉʠʛʤʘè (ʛ. ɺʠʣʴʥʶʩ), ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʣʠ ʩʘʤʦʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʠ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʨʘʟʨʘʙʦʪʢʠ. 

ɹʦʣʴʰʦʝ ʤʝʩʪʦ ʚ ʥʦʤʝʥʢʣʘʪʫʨʝ ʉʄ ʕɺʄ ʟʘʥʠʤʘʣʠ ʢʦʥʪʨʦʣʣʝʨʳ ʠ ʧʝʨʠʬʝʨʠʡʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʘ 

ʪʘʢʞʝ ʩʧʝʮʧʨʦʮʝʩʩʦʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʕɺʄ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʢʣʘʩʩʘ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ. ɿʜʝʩʴ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʩʧʝʮʧʨʦʮʝʩʩʦʨ ʜʣʷ ʙʳʩʪʨʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʌʫʨʴʝ (ʉʇʌ ʉʄ), ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʦʚʤʝʩʪʥʦ ʩ ʀʥʩʪʠʪʫʪʦʤ ʨʘʜʠʦʪʝʭʥʠʢʠ ʠ ʵʣʝʢʪʨʦʥʠʢʠ ɸʅ 

ʉʉʉʈ ʠ ʠʩʧʦʣʴʟʦʚʘʚʰʠʡʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʥʝʪʳ ɺʝʥʝʨʘ. 

ɼʣʷ ʵʪʦʛʦ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ ɸʅ ʉʉʉʈ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʢʘʜʝʤʠʢʘ ɺ.ɸ. 

ʂʦʪʝʣʴʥʠʢʦʚʘ, ʪʨʝʙʦʚʘʣʠʩʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ, ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʩʫʧʝʨʕɺʄ, ʢʦʪʦʨʳʤʠ ʀʈʕ ɸʅ 

ʉʉʉʈ ʥʝ ʨʘʩʧʦʣʘʛʘʣ. ɿʘʜʘʯʫ ʫʜʘʣʦʩʴ ʨʝʰʠʪʴ ʩ ʧʦʤʦʱʴʶ ʤʠʥʠʕɺʄ, ʨʘʩʰʠʨʝʥʥʦʡ ʩʧʝʮʧʨʦʮʝʩʩʦʨʦʤ ʌʫʨʴʝ. 

ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ: ɹ.ʗ. ʌʝʣʴʜʤʘʥ, ʊ.ɺ. ʉʦʣʦʭʠʥʘ. 

ʆʪʜʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʧʨʦʮʝʩʩʦʨ ʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʷʚʣʷʣʩʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʚʳʯʠʩʣʠʪʝʣʝʤ ʜʣʷ ʫʩʢʦʨʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʩʭʝʤ. ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʵʪʦʛʦ ʩʧʝʮʧʨʦʮʝʩʩʦʨʘ ï ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʉɹʀʉ. ʆʨʠʛʠʥʘʣʴʥʘʷ ʧʦʪʦʢʦʚʘʷ 

(ʢʦʥʚʝʡʝʨʥʘʷ) ʘʨʭʠʪʝʢʪʫʨʘ ʩʧʝʮʧʨʦʮʝʩʩʦʨʘ ʦʙʝʩʧʝʯʠʚʘʣʘ ʫʩʢʦʨʝʥʠʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʕɺʄ 

ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʩʨʝʜʥʝʤ ʚ 1000 ʨʘʟ. ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ: ɹ.ɻ. ʉʝʨʛʝʝʚ, ɹ.ʄ. ɹʘʩʦʢ, ʄ.ɸ. ɹʨʦʜʩʢʠʡ. 

ʕɺʄ ʉʄ1800 

ʄʠʢʨʦʕɺʄ ʉʄ1800 ï ʚʦʩʴʤʠʨʘʟʨʷʜʥʘʷ ʘʛʨʝʛʘʪʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘ ʦʩʥʦʚʝ n-ʢʘʥʘʣʴʥʳʭ ʄʆʇ 

ɹʀʉïʨʘʟʨʘʙʦʪʘʥʘ ʚ 1979 ʛʦʜʫ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ 

ʘʛʨʝʛʘʪʘʤʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʟʤʝʨʝʥʠʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʫʧʨʘʚʣʝʥʠʷ ʩʪʘʥʢʘʤʠʩ ʏʇʋ, 

ʧʦʜʛʦʪʦʚʢʠ ʜʘʥʥʳʭ, ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʦʡ ʠ ʪʘʙʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ. 

ɺʘʨʠʘʥʪʳ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ, ʣʘʙʦʨʘʪʦʨʠʷʭ ʠʣʠ ʢʦʥʪʦʨʘʭ, ʘ ʪʘʢʞʝ ʥʘ ʚʩʪʨʘʠʚʘʥʠʝ ʚ ʘʛʨʝʛʘʪʳ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʳʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʦʩʪʘʚ ï ʧʝʨʝʤʝʥʥʳʡ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʟʘʢʘʟʯʠʢʘ. 

ɺʳʧʫʩʢʘʣʠʩʴ ʥʝʩʢʦʣʴʢʦ ʤʦʜʠʬʠʢʘʮʠʡ ʕɺʄ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʉʄ1800. ʉʠʩʪʝʤʘ ʢʦʤʘʥʜ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʨʭʠʪʝʢʪʫʨʦʡ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ ʂʈ580ʀʂ80ɸ. ʊʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ ï 2 ʄɻʮ. ʈʘʟʨʷʜʥʦʩʪʴ ʩʣʦʚʘ ï 8 ʙʠʪ. ɺʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 

ʢʦʤʘʥʜ ï ʦʪ 2 ʜʦ 8,5 ʤʢʩ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʧʘʤʷʪʠ (ʩʦʯʝʪʘʥʠʝ ʦʧʝʨʘʪʠʚʥʦʡ ʠ ʧʦʩʪʦʷʥʥʦʡ ʧʘʤʷʪʠ ï 

ʧʨʦʠʟʚʦʣʴʥʦʝ) ï 64 ʂʙʘʡʪ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʜʨʝʩʫʝʤʳʭ ʧʦʨʪʦʚ: ʚʚʦʜʘ ï 256, ʚʳʚʦʜʘ ï 256.ʏʠʩʣʦ 

ʫʨʦʚʥʝʡ ʧʨʝʨʳʚʘʥʠʡ ï 8.ʉʠʩʪʝʤʥʳʡ ʠʥʪʝʨʬʝʡʩ ï ʀ40, ʀ41 (Multibus).ɺʥʝʰʥʠʝ ʫʩʪʨʦʡʩʪʚʘ: ʥʘʢʦʧʠʪʝʣʴ ʥʘ 

ʛʠʙʢʠʭ ʤʘʛʥʠʪʥʳʭ ʜʠʩʢʘʭ (ɻʄɼ); ʚʠʜʝʦʪʝʨʤʠʥʘʣ ɺʊɸ-2000-30;ʧʝʯʘʪʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ DZM-180 ʠʣʠ 

DARO-1156; ʧʝʨʬʦʣʝʥʪʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʉʄ6204.ʋʩʪʨʦʡʩʪʚʘ ʩʚʷʟʠ ʩ ʦʙʲʝʢʪʦʤ (ʠʤʝʶʪ 

ʛʘʣʴʚʘʥʠʯʝʩʢʫʶ ʨʘʟʚʷʟʢʫ): ʜʠʩʢʨʝʪʥʳʝ; ʘʥʘʣʦʛʦʚʳʝ. ʉʨʝʜʩʪʚʘ ʩʚʷʟʠ: ʆʐ; ʠʥʪʝʨʬʝʡʩ ʨʘʜʠʘʣʴʥʳʡ 

ʧʘʨʘʣʣʝʣʴʥʳʡ (ʀʈʇʈ); ʠʥʪʝʨʬʝʡʩ ʨʘʜʠʘʣʴʥʳʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ (ʀʈʇʉ);ʩʪʳʢ ʉ2. 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʜʦʚʝʜʝʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʉʄ1800 ʜʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʫʨʦʚʥʷ ʚʥʝʩʣʦ ʉʂɹ 

ʂʠʝʚʩʢʦʛʦ ʇʆ çʕʣʝʢʪʨʦʥʤʘʰè (ʛʨʫʧʧʘ ʈ.ʀ. ɿʘʩʣʘʚʩʢʦʛʦ). 

ʉʄ1800 ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠʩʧʦʣʥʝʥʠʷʭ ʩ 1980 ʛʦʜʘ ʩʝʨʠʡʥʦ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʥʘ ʟʘʚʦʜʝ 

ɺʋʄ ʂʠʝʚʩʢʦʛʦ ʇʆ çʕʣʝʢʪʨʦʥʤʘʰè, ʧʦʟʜʥʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʉʄ1803 ʙʳʣʦ ʦʨʛʘʥʠʟʦʚʘʥʦ ʪʘʢʞʝ ʚ 

ʊʙʠʣʠʩʩʢʦʤ ʇʆ çʕʣʚʘè.  

ʉʄ1803 ʩʝʨʠʡʥʦ ʚʳʧʫʩʢʘʣʘʩʴ ʜʦ 1990 ʛʦʜʘ. ɺʩʝʛʦ ʙʳʣʦ ʚʳʧʫʱʝʥʦ ʦʢʦʣʦ 12 ʪʳʩ. ʢʦʤʧʣʝʢʩʦʚ.  

ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʢʦʪʦʨʫʶ ʧʦ ʜʦʛʦʚʦʨʘʤ ʀʅʕʋʄ ʧʝʨʝʜʘʣ ʤʥʦʛʠʤ ʦʨʛʘʥʠʟʘʮʠʷʤ, ʙʳʣʦ 

ʠʟʛʦʪʦʚʣʝʥʦ ʥʝʤʘʣʦ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤ, ʚʩʪʨʦʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʝ ʧʨʠʙʦʨʳ ʠ ʫʩʪʘʥʦʚʢʠ.  

ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ: ɸ.ʅ. ʐʢʘʤʘʨʜʘ, ʅ.ɼ. ʂʘʙʘʥʦʚ, ɺ.ʀ.ɻʫʩʴʢʦʚ, ɺ.ʉ.ʂʨʘʚʯʝʥʢʦ, ɺ.ʀ.ɻʣʫʭʦʚ, 

ʉ.ɻ. ʍʦʜʦʥʦʚʠʯ, ɸ.ʗ.ʉʦʢʦʣʦʚ, ʕ.ʄ. ʇʨʦʡʜʘʢʦʚ, ɺ.ɺ. ɻʨʝʚʮʝʚ, ɸ.ɺ. ɻʠʛʣʘʚʳʡ, ʖ.ɺ.ʅʠʬʦʥʪʦʚ. 

ʕɺʄ ʉʄ1810 

ʉʄ1810 ʠ ʉʄ1814 (ʧʨʦʤʳʰʣʝʥʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʉʄ1810) ʷʚʣʷʶʪʩʷ ʜʘʣʴʥʝʡʰʠʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʠ 

ʨʘʟʚʠʪʠʝʤ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʣʠʥʠʠ ʤʠʢʨʦʕɺʄ ʉʄ1800, ʩʪʨʦʷʪʩʷ ʥʘ ʙʘʟʝ 16-ʨʘʟʨʷʜʥʦʛʦ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ 

ʂ1810ɺʄ86 ʠ ʩʠʩʪʝʤʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʀ41.  

ʉʄ1810 ʨʘʟʨʘʙʦʪʘʥʘ ʚ 1986 ʛʦʜʫ. ʂʦʤʧʣʝʢʩʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʶ, ʘʜʨʝʩʫʝʤʦʤʫ ʦʙʲʝʤʫ ʧʘʤʷʪʠ, ʨʘʟʨʷʜʥʦʩʪʠ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝʨʝʟʢʠʤ 

ʩʥʠʞʝʥʠʝʤ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʠ, ʧʦʚʳʰʝʥʥʦʡ ʥʘʜʝʞʥʦʩʪʴʶ, ʫʣʫʯʰʝʥʥʳʤʠ ʵʩʪʝʪʠʯʝʩʢʠʤʠ ʠ 

ʵʨʛʦʥʦʤʠʯʝʩʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʉʄ1810. ʄʘʢʩʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʧʘʤʷʪʠ: ʦʧʝʨʘʪʠʚʥʦʡ ï 256 ʂʙʘʡʪ, 

ʧʦʩʪʦʷʥʥʦʡ ï 16 ʂʙʘʡʪ. ʇʨʠʦʨʠʪʝʪʥʳʡ ʘʨʙʠʪʨʘʞ ï ʧʘʨʘʣʣʝʣʴʥʳʡ, ʮʠʢʣʠʯʝʩʢʠʡ. ʂʦʣʠʯʝʩʪʚʦ ʘʜʨʝʩʫʝʤʳʭ 
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ʧʦʨʪʦʚ: ʚʚʦʜʘ ï 65 536, ʚʳʚʦʜʘ ï 65 536. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ï270 ʪʳʩ. ʦʧ./ʩ. ʊʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ 

ʛʝʥʝʨʘʪʦʨʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ ï 5 ʄɻʮ. ʏʠʩʣʦ ʟʘʧʨʦʩʦʚ ʧʨʝʨʳʚʘʥʠʷ ï ʜʦ 65. 

ʉʠʩʪʝʤʥʳʡ ʠʥʪʝʨʬʝʡʩ ʀ41 ʢʦʤʧʣʝʢʩʦʚ ʉʄ1810 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʩʪʝʤʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ 

ʢʦʤʧʣʝʢʩʦʚ ʉʄ1800 ʠʤʝʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʨʘʩʰʠʨʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʘʜʨʝʩʥʳʭ ʰʠʥ.  

ɺ ʩʦʩʪʘʚ ʥʦʤʝʥʢʣʘʪʫʨʳ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚʭʦʜʷʪ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʩʚʷʟʠ ʩʦ 

ʩʣʝʜʫʶʱʠʤʠ ʠʥʪʝʨʬʝʡʩʘʤʠ ʠ ʩʪʳʢʘʤʠ: ʆʐ, ʀ41, ʀʈʇʈ-ʄ (CENTRONICS), ʀʈʇʉ, ʀʃʇʉ, ʉ1-ʌʃ, ʉ1-ʊɻ, 

ʉ2.  

ʕʣʝʤʝʥʪʥʘʷ ʙʘʟʘ ʢʦʤʧʣʝʢʩʦʚ ʩʦʜʝʨʞʠʪ ʀʄʉ ʧʦʚʳʰʝʥʥʦʡ ʩʪʝʧʝʥʠ ʠʥʪʝʛʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʮʠʬʨʦʚʳʝ ʠ 

ʘʥʘʣʦʛʦʚʳʝ ʀʄʉ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʠʥʪʝʛʨʘʮʠʠ. ʄʘʩʩʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʉʄ1810 ʚ ʨʘʟʣʠʯʥʳʭ 

ʢʦʥʬʠʛʫʨʘʮʠʷʭ ʜʣʷ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʚʦ ʚʩʪʨʘʠʚʘʝʤʳʭ ʠʩʧʦʣʥʝʥʠʷʭ ʩ 1986ʛʦʜʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʇʆ 

çʕʣʝʢʪʨʦʥʤʘʰè (ʛ. ʂʠʝʚ), ʟʘʚʦʜ ʋɺʄ ʠʤ. ʈʫʜʥʝʚʘ (ʛ. ʆʨʝʣ) ʠ ʇʆ çʕʣʚʘè (ʛ. ʊʙʠʣʠʩʠ).  

ɺʩʝʛʦ ʟʘ 1986-1993 ʛʛ. ʙʳʣʦ ʚʳʧʫʱʝʥʦ ʚ ʂʠʝʚʝ, ʆʨʣʝ ʠ ʊʙʠʣʠʩʠ ʦʢʦʣʦ 18 ʪʳʩ. ʢʦʤʧʣʝʢʩʦʚ ʉʄ1810. 

ʂʦʤʧʣʝʢʩʳ ʉʄ1810 ʧʦʣʫʯʠʣʠ ʰʠʨʦʯʘʡʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʫʧʨʘʚʣʝʥʠʷ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʚ 1984-1987 ʛʛ. ʉʄ1810 ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʨʘʩʯʝʪʦʚ ʥʘ ʜʨʝʡʬʫʶʱʝʡ ʧʦʣʷʨʥʦʡ 

ʩʪʘʥʮʠʠ çʉʝʚʝʨʥʳʡ ʧʦʣʶʩ-27è (ʉʇ-27). 

ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ: ʅ.ʃ. ʇʨʦʭʦʨʦʚ, ɸ.ʅ. ʐʢʘʤʘʨʜʘ, ʅ.ɼ. ʂʘʙʘʥʦʚ, ɺ.ʀ. ɻʫʩʴʢʦʚ, ʀ.ʀ. ɹʘʙʘʥʦʚ, 

ɺ.ʀ. ɻʣʫʭʦʚ, ʉ.ɻ. ʍʦʜʦʥʦʚʠʯ, ʆ.ʄ. ʐʘʪʦʭʠʥ, ɺ.ɺ. ɻʨʝʚʮʝʚ, ʖ.ɺ. ʅʠʬʦʥʪʦʚ, ɺ.ʀ. ʌʫʢʩ, ɺ.ʉ. ʂʨʘʚʯʝʥʢʦ. 

ʋɺʂ ʉʄ3 ʀ ʉʄ4 

ʋɺʂ ʉʄ3 ʨʘʟʨʘʙʦʪʘʥ ʚ 1978 ʛʦʜʫ, ʋɺʂ ʉʄ4 ï ʚ 1979 ʛʦʜʫ. 

ʋʧʨʘʚʣʷʶʱʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʧʝʨʚʦʡ ʦʯʝʨʝʜʠ ʩʪʨʦʷʪʩʷ ʥʘ ʙʘʟʝ ʧʨʦʮʝʩʩʦʨʦʚ ʉʄ3ʇ ʠ 

ʉʄ4ʇ.  

ʆʩʥʦʚʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʦʨʦʚ ʉʄ3ʇ ʠ ʉʄ4ʇ: 

- ʚʧʨʦʮʝʩʩʦʨʘʭ ʉʄ3ʇ ʠ ʉʄ4ʇ ʠ ʢʦʥʪʨʦʣʣʝʨʘʭ ʨʝʘʣʠʟʦʚʘʥ ʤʠʢʨʦʧʨʦʛʨʘʤʤʥʳʡ ʧʨʠʥʮʠʧ 

ʫʧʨʘʚʣʝʥʠʷ; 

- ʦʩʥʦʚʦʡ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ ʷʚʣʷʶʪʩʷ ʠʥʪʝʛʨʘʣʴʥʳʝ ʤʠʢʨʦʩʭʝʤʳ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʠʥʪʝʛʨʘʮʠʠ 

(ʂ131, ʂ555, ʂ155, ʂ531); 

- ʦʩʥʦʚʥʦʡ ʬʦʨʤʘʪ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ï ʩʣʦʚʦ, ʠʤʝʶʱʝʝ 16 ʜʚʦʠʯʥʳʭ ʨʘʟʨʷʜʦʚ; 

- ʦʩʥʦʚʥʦʡ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʯʠʩʝʣ ï ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʟʘʧʷʪʦʡ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʢʦʜʝ 

ʩʦ ʟʥʘʢʦʤ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʩʦʨʦʚ ʉʄ3ʇ ʠ ʉʄ4ʇ. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ï 

ʤʠʢʨʦʧʨʦʛʨʘʤʤʥʘʷ. ʂʦʣʠʯʝʩʪʚʦ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʨʝʛʠʩʪʨʦʚ ï 8. ʊʠʧ ʩʠʩʪʝʤʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ï ʆʙʱʘʷ ʰʠʥʘ. 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʛʠʩʪʨʘʣʝʡ ʠʥʪʝʨʬʝʡʩʘ ʚ ʨʝʞʠʤʝ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʘ ʚ ʧʘʤʷʪʴ: ʉʄ3ʇ ï 700 ʪʳʩ. 

ʩʣʦʚ/ʩ; ʉʄ3ʇ ï 800 ʪʳʩ. ʩʣʦʚ/ʩ. ʉʠʩʪʝʤʘ ʧʨʝʨʳʚʘʥʠʷ ï ʧʨʠʦʨʠʪʝʪʥʘʷ ʧʷʪʠʫʨʦʚʥʝʚʘʷ. ʄʘʢʩʠʤʘʣʴʥʳʡ 

ʦʙʲʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ:ʉʄ3ʇ ï 56ʂʙʘʡʪ; ʉʄ3ʇ ï 248 ʂʙʘʡʪ. ɸʜʨʝʩʫʝʤʘʷ ʝʜʠʥʠʮʘ ʧʘʤʷʪʠ ï ʙʘʡʪ, 

ʩʣʦʚʦ. ɺʨʝʤʷ ʮʠʢʣʘ ï 1,2ʤʢʩ. ʉʪʨʘʥʠʯʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʘʤʷʪʠ ï ʥʝʪ. ɸʧʧʘʨʘʪʥʳʡ ʩʪʝʢ ï ʝʩʪʴ. ɼʠʩʧʝʪʯʝʨ 

ʧʘʤʷʪʠ: ʉʄ3ʇ ï ʥʝʪ; ʉʄ3ʇ ï ʝʩʪʴ (ʝʤʢʦʩʪʴʶ 256 ʂʙʘʡʪ). ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʘʜʨʝʩʘʮʠʠ ï 12. 

ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ: ʋɺʂ ʉʄ3 ï ɹ.ʗ. ʌʝʣʴʜʤʘʥ, ɺ.ʀ. ʇʘʥʬʝʨʦʚ, ʖ.ʅ. ɺʠʥʦʛʨʘʜʦʚ, 

ɸ.ɻ. ʃʶʙʠʤʦʚ, ʀ.ʄ. ʈʳʙʠʥ, ɸ.ʉ. ʌʝʜʦʨʦʚ, ɺ.ʇ. ʉʝʤʠʢ; ʋɺʂ ʉʄ4 ï ɸ.ʅ ʂʘʙʘʣʝʚʩʢʠʡ, ʖ.ʅ. ɻʣʫʭʦʚ, ɺ.ɹ. 

ɽʛʦʨʦʚ, ɺ.ɺ. ʈʦʜʠʦʥʦʚ, ʄ.ɸ. ʆʩʪʨʦʚʩʢʠʡ, ɺ.ʉ. ɿʦʥʠʩ, ɺ.ʇ. ʉʝʤʠʢ. 

ʋɺʂ ʉʄ3 ʩ 1978 ʛʦʜʘ ʩʝʨʠʡʥʦ ʧʨʦʠʟʚʦʜʠʣʩʷ ʥʘ ʟʘʚʦʜʝ çʕʥʝʨʛʦʧʨʠʙʦʨè (ʛ. ʄʦʩʢʚʘ) ʠ ʚ ʇʆ 

çʕʣʝʢʪʨʦʥʤʘʰè (ʛ. ʂʠʝʚ). 

ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʘʫʯʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʙʘʟʝ ʋɺʂ ʉʄ3 ʠ ʉʄ4 ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ ʩʝʨʠʡʥʦ 

ʚʳʧʫʩʢʘʣʩʷ ʨʷʜ ʠʟʤʝʨʠʪʝʣʴʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩʦ ʩʨʝʜʩʪʚʘʤʠ ʢʦʥʪʨʦʣʷ ʠ ʠʟʤʝʨʝʥʠʡ, 

ʚʳʧʦʣʥʷʝʤʳʭ ʚ ʩʪʘʥʜʘʨʪʝ ʂɸʄɸʂ ʠ ɸʉʕʊ. 

ʋɺʂ ʉʄ1300 

ʋɺʂ ʉʄ1300 ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚ 1979 ʛʦʜʫ.ʉʄ1300 ï 16-ʨʘʟʨʷʜʥʘʷ ʤʠʢʨʦʕɺʄ ʩ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ 

500 ʪʳʩ. ʦʧ./ʩ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʚʳʧʫʩʢʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠʉʄ1300: 

- ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʭʦʜʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ; 

- ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʦʜʥʦʫʟʣʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ ʩ ʢʦʤʤʫʪʘʮʠʝʡ 

ʧʘʢʝʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʝʡ ʄʂʂʊʊ ʍ.25/3.  

ʅʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʠʩʧʦʣʥʝʥʠʡ ʉʄ1300 ʚʳʧʫʩʢʘʣʠʩʴ ʠʟʤʝʨʠʪʝʣʴʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ 

ʀɺʂ-6, ʀɺʂ-14 ʠ ʀɺʂ-20.  

ʅʘ ʙʘʟʝ ʉʄ1300 ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʥʘ ʟʘʚʦʜʝ çʕʥʝʨʛʦʧʨʠʙʦʨè:  
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- ʢʦʤʧʣʝʢʩ ʉʄ1300.1705 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʮʝʩʩʦʨʘ ʙʳʩʪʨʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ 

(ʉʇʌ ʉʄ) ʜʣʷ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʠ ʙʳʩʪʨʦʧʨʦʪʝʢʘʶʱʠʭ ʧʨʦʮʝʩʩʦʚ;  

- ʛʨʘʬʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ ʕʇɻ-2 ʉʄ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʜʠʩʧʣʝʡʥʦʛʦ 

ʧʨʦʮʝʩʩʦʨʘ ʜʣʷ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʤʘʰʠʥʥʦʡ ʛʨʘʬʠʢʠ ʧʨʠ ʨʘʙʦʪʝ ʚ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ ʠʣʠ ʚ 

ʢʘʯʝʩʪʚʝ ʧʫʣʴʪʘ ʦʩʥʦʚʥʦʡ ʕɺʄ.  

ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʋɺʂ ʉʄ1300: ɹ.ʗ. ʌʝʣʴʜʤʘʥ, ɹ.ʀ. ʇʘʥʬʝʨʦʚ, ɺ.ʉ. ɻʨʦʤʦʚ, ɽ.ɻ. ʅʘʟʘʨʦʚ. 

ʋɺʂ ʉʄ1420 

ʋɺʂ ʉʄ1420 ʨʘʟʨʘʙʦʪʘʥ ʩʦʚʤʝʩʪʥʦ ʩ ʇʆ çʕʣʝʢʪʨʦʥʤʘʰè, ʛ. ʂʠʝʚ ʚ 1983 ʛʦʜʫ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʩʥʦʚʥʫʶ ʤʦʜʝʣʴ ʉʄ ʕɺʄ ʩ ʠʥʪʝʨʬʝʡʩʦʤ ʆʐ. 

ʉʄ1420 ʷʚʣʷʝʪʩʷ ʜʘʣʴʥʝʡʰʠʤ ʨʘʟʚʠʪʠʝʤ ʢʦʤʧʣʝʢʩʦʚ ʉʄ3 ʠ ʉʄ4 ʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʠʤʠ 

ʦʪʣʠʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʙʦʣʝʝ ʨʘʟʚʠʪʦʡ ʩʠʩʪʝʤʦʡ ʢʦʤʘʥʜ,ʥʘʣʠʯʠʝʤ ʩʨʝʜʩʪʚ 

ʜʠʘʛʥʦʩʪʠʢʠ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ, ʤʝʥʴʰʠʤʠ ʛʘʙʘʨʠʪʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʭʝʤ 

ʧʦʚʳʰʝʥʥʦʡ ʩʪʝʧʝʥʠ ʠʥʪʝʛʨʘʮʠʠ. ʉʄ1420 ʨʝʘʣʠʟʫʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʧʦʣʥʳʡ ʥʘʙʦʨ ʢʦʤʘʥʜ ʩ ʧʣʘʚʘʶʱʝʡ 

ʟʘʧʷʪʦʡ. 

ʉʄ1420 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʚ 

ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʘʫʯʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ, ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʎʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʴʶ ʋɺʂ ʉʄ1420 ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩʦʨ ʉʄ2420 ʩʦ ʚʩʪʨʦʝʥʥʦʡ ʦʧʝʨʘʪʠʚʥʦʡ 

ʧʘʤʷʪʴʶ ʝʤʢʦʩʪʴʶ 248 ʂʙʘʡʪ. ɼʠʩʧʝʪʯʝʨʦʤ ʧʘʤʷʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʤʷʪʠ ʩ 

ʚʠʨʪʫʘʣʴʥʳʤ ʧʨʠʥʮʠʧʦʤ ʘʜʨʝʩʘʮʠʠ, ʟʘʱʠʪʘ ʧʘʤʷʪʠ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʩʰʠʨʝʥʠʷ ʧʘʤʷʪʠ ʜʦ 1920 ʂʩʣʦʚ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʋɺʂ ʉʄ1420.ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʦʨʘ ï 1000000 ʢʦʨʦʪʢʠʭ 

ʦʧ./ʩ. ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ï 3-8ʢɺɸ. ɿʘʥʠʤʘʝʤʘʷ ʧʣʦʱʘʜʴ ï ʜʦ 30 ʤ2. ʕʣʝʤʝʥʪʥʘʷ ʙʘʟʘ ï ʊʊʃ-

ʤʠʢʨʦʩʭʝʤʳ ʩʝʨʠʠ ʂ155, ʂ1804, ʂ589. 

ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʚ ʀʅʕʋʄ: ɸ.ʅ. ʂʘʙʘʣʝʚʩʢʠʡ, ʖ.ʅ. ɻʣʫʭʦʚ, ɸ.ɺ. ʌʠʣʠʥ, ɺ.ɹ. ɽʛʦʨʦʚ, 

ɺ.ʉ. ɿʦʥʠʩ, ɸ.ʉ. ʐʫʤʝʡ. 

ʋɺʂ ʉʄ1425 

ɺʳʯʠʩʣʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʉʄ1425 ʨʘʟʨʘʙʦʪʘʥ ʚ 1989 ʛʦʜʫ ʠ ʷʚʣʷʝʪʩʷ ʜʘʣʴʥʝʡʰʠʤ ʨʘʟʚʠʪʠʝʤ 

ʢʦʤʧʣʝʢʩʦʚ ʉʄ1420. ʇʨʦʛʨʘʤʤʥʦ ʩʦʚʤʝʩʪʠʤ ʩ ʉʄ1420, ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʠ 

ʥʘʜʝʞʥʦʩʪʴʶ, ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʠʝ ʛʘʙʘʨʠʪʳ, ʤʘʩʩʫ ʠ ʧʦʪʨʝʙʣʷʝʤʫʶ ʤʦʱʥʦʩʪʴ. ɺʂ ʉʄ1425 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʘʭ ʩʙʦʨʘ, ʧʦʜʛʦʪʦʚʢʠ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʩʧʨʘʚʦʯʥʳʭ ʩʠʩʪʝʤʘʭ, ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ, ʚ ʩʠʩʪʝʤʘʭ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʩʝʪʷʭ ʕɺʄ. 

ʉʠʩʪʝʤʘ ʢʦʤʘʥʜ ʉʄ1425 ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʘʙʦʨ ʢʦʤʘʥʜ ʉʄ1420 ʠ ʢʦʤʘʥʜʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ çʉʫʧʝʨʚʠʟʦʨè.ɺ ʢʦʤʧʣʝʢʩʘʭ ʉʄ1425 ʧʨʠʤʝʥʝʥ 22-ʨʘʟʨʷʜʥʳʡ 

ʤʘʛʠʩʪʨʘʣʴʥʳʡ ʧʘʨʘʣʣʝʣʴʥʳʡ ʩʠʩʪʝʤʥʳʡ ʠʥʪʝʨʬʝʡʩ ʄʇʀ. ɺʚʝʜʝʥʠʝ ʙʣʦʯʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʤʝʞʜʫ 

ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʘ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʴʶ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʥʪʝʨʬʝʡʩ. ʇʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʫʩʪʨʦʡʩʪʚ ʠʟ ʥʦʤʝʥʢʣʘʪʫʨʳ ʉʄ1420, ʠʤʝʶʱʠʭ 

ʚʳʭʦʜ ʥʘ ʠʥʪʝʨʬʝʡʩ ʆʐ ï ʜʣʷ ʵʪʦʛʦ ʨʘʟʨʘʙʦʪʘʥ ʩʧʝʮʠʘʣʴʥʳʡ ʤʦʜʫʣʴ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩʠʩʪʝʤʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ. 

ʆʩʥʦʚʦʡ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ ɺʂ ʉʄ1425 ʷʚʣʷʶʪʩʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʳ, ʩʦʟʜʘʥʥʳʝ ʥʘ ʪʝʭʥʦʣʦʛʠʷʭ 

ʂ/ʄʆʇ ʠ n-ʄʆʇ, ʧʦʣʫʟʘʢʘʟʥʳʝ ʩʭʝʤʳ ʥʘ ʙʘʟʦʚʳʭ ʤʘʪʨʠʯʥʳʭ ʢʨʠʩʪʘʣʣʘʭ, ʵʣʝʤʝʥʪʳ ʧʘʤʷʪʠ ʨʘʟʣʠʯʥʦʛʦ 

ʫʨʦʚʥʷ ʠʥʪʝʛʨʘʮʠʠ ʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʋɺʂʉʄ1425. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʤʧʣʝʢʩʘ ï 3 ʤʣʥ. ʢʦʨʦʪʢʠʭ 

ʢʦʤʘʥʜ/ʩ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʝʤʢʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ï 4 ʄʙʘʡʪ. ʌʦʨʤʘʪ ʢʦʤʘʥʜ ï 0-, 1-, 2-ʘʜʨʝʩʥʳʝ. 

ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ï1,2 ʢɺɸ. ʄʘʩʩʘ ʢʦʤʧʣʝʢʩʘ ï ʥʝ ʙʦʣʝʝ 110 ʢʛ. 

ʋɺʂ ʉʄ1425 ʚʳʧʫʩʢʘʣʩʷ ʩ 1989 ʛʦʜʘ ʚ ʇʆ çʕʣʝʢʪʨʦʥʤʘʰè, ʛ. ʂʠʝʚ. 

ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ: ʃ.ʄ. ʇʣʘʭʦʚ, ɺ.ʀ. ʇʘʨʬʝʥʦʚ, ɻ.ɸ. ɽʛʦʨʦʚ, ɺ.ʉ. ɻʨʦʤʦʚ. 

ɺʂ ʉʄ1700 

ɺʳʯʠʩʣʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʉʄ1700 ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚ 1987 ʛʦʜʫ ʩʦʚʤʝʩʪʥʦ ʃʇʆ çʉʠʛʤʘè (ʛʣʘʚʥʳʡ 

ʢʦʥʩʪʨʫʢʪʦʨ ʅ.ʃ. ʇʨʦʭʦʨʦʚ). 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ 32-ʨʘʟʨʷʜʥʦʡ ʤʦʜʝʣʠ ʉʄ ʕɺʄ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʘʜʨʝʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺʂ ʉʄ1700 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʳʭ ʠ ʦʙʫʯʘʶʱʠʭ ʩʠʩʪʝʤʘʭ ʠ ʜʨ. 

ʆʩʥʦʚʦʡ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ, ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʉʄ1700, ʷʚʣʷʶʪʩʷ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʝ 

ʵʣʝʤʝʥʪʳ ʩʝʨʠʠ ʂ531, ʇɿʋ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠ ʵʣʝʤʝʥʪʳ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʤʘʪʨʠʯʥʦʡ ʣʦʛʠʢʠ (ʇʄʃ). 
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ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʨʘʟʚʠʪʫʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʉʄ1420 ʠ ʉʄ1600 ʘʨʭʠʪʝʢʪʫʨʫ, 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʉʄ1700 ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʠ 

ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ, ʩʦʟʜʘʥʥʳʭ ʥʘ ʧʨʝʜʳʜʫʱʠʭ ʤʦʜʝʣʷʭ ʉʄ ʕɺʄ, ʥʦ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʦ ʧʝʨʠʬʝʨʠʡʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʉʄ ʕɺʄ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɺʂ ʉʄ1700.ʈʘʟʨʷʜʥʦʩʪʴ ʪʨʘʢʪʘ ʜʘʥʥʳʭ ï 32 ʙʠʪ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ï 300 ʪʳʩ. ʦʧ./ʩ ʥʘ ʩʤʝʩʠ ɺʝʪʩʪʦʫʥ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ ï 0,2 ʤʣʥ. ʦʧ./ʩ. ʌʦʨʤʘʪ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ: ʯʠʩʣʘ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʟʘʧʷʪʦʡ ï 8; 

16; 32; 64; 128 ʙʠʪ; ʯʠʩʣʘ ʩ ʧʣʘʚʘʶʱʝʡ ʟʘʧʷʪʦʡ ï 32; 64; 64; 128 ʙʠʪ. ʂʦʣʠʯʝʩʪʚʦ ʤʘʰʠʥʥʳʭ ʠʥʩʪʨʫʢʮʠʡ ï 

306. ɽʤʢʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ï 1-5 ʄʙʘʡʪ. ʆʙʲʝʤ ʚʠʨʪʫʘʣʴʥʦʛʦ ʘʜʨʝʩʥʦʛʦ ʧʦʣʷ ï 4 ɻʙʘʡʪ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʥʪʝʨʬʝʡʩʳ ï ʀʈʇʈ, ʀʈʇʉ, ʉ2, ʩʠʥʭʨʦʥʥʘʷ ʣʠʥʠʷ ʩʚʷʟʠ, ʆʐ. ʏʠʩʣʦ ʫʨʦʚʥʝʡ 

ʧʨʝʨʳʚʘʥʠʷ:ʧʨʦʛʨʘʤʤʥʦ ʛʝʥʝʨʠʨʫʝʤʳʭ ï 15; ʘʧʧʘʨʘʪʥʳʭ ï 16. 

ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʦʪ ʀʅʕʋʄ: ɺ.ɺ. ʈʦʜʠʦʥʦʚ, ɺ.ʀ. ʌʨʦʣʦʚ, ɻ.ɸ. ɽʛʦʨʦʚ, ʄ.ɸ. ʆʩʪʨʦʚʩʢʠʡ; ʦʪ 

ʃʇʆ çʉʠʛʤʘè: ɸ.ɹ. ʏʫʧʣʠʥʩʢʘʩ, ɸ.ʀ. ɼʨʘʩʫʪʠʩ, ʉ.ʄ. ʉʠʜʦʨʘʩ, ɹ. ɹʝʣʷʫʩʢʘʩ, ɺ. ʇʘʫʣʘʫʩʢʘʩ. 

ɺʂ ʉʄ1702 

ɺʳʯʠʩʣʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʉʄ1702 ʨʘʟʨʘʙʦʪʘʥ ʚ 1989 ʛʦʜʫ ʩʦʚʤʝʩʪʥʦ ʩ ʇʆ çʕʣʝʢʪʨʦʥʤʘʰè, ʛ. 

ʂʠʝʚ ʠ ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʡ ʤʦʜʝʣʴʶ ʩʝʤʝʡʩʪʚʘ 32-ʨʘʟʨʷʜʥʳʭ ʤʠʢʨʦʕɺʄ ʩ ʚʠʨʪʫʘʣʴʥʦʡ ʘʜʨʝʩʘʮʠʝʡ ʆɿʋ ʜʦ 4 

ɻʙʘʡʪ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʉʄ1700 ʠ ʕɺʄ çʕʣʝʢʪʨʦʥʠʢʘ-82è ʉʄ1702 ʠʤʝʝʪ ʚʪʨʦʝ ʙʦʣʴʰʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʧʦʚʳʰʝʥʥʫʶ ʥʘʜʝʞʥʦʩʪʴ, ʤʝʥʴʰʠʝ ʛʘʙʘʨʠʪʳ, ʤʘʩʩʫ ʠ ʧʦʪʨʝʙʣʷʝʤʫʶ ʤʦʱʥʦʩʪʴ. 

ʅʘʣʠʯʠʝ ʚʩʪʨʦʝʥʥʳʭ ʪʝʩʪʦʚ, ʘʧʧʘʨʘʪʥʦʛʦ ʟʘʛʨʫʟʯʠʢʘ ʠ ʵʤʫʣʷʪʦʨʘ ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʜʦʙʩʪʚʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʦʤʧʣʝʢʩʘ. ɺ ʢʦʤʧʣʝʢʩʝ ʉʄ1702 ʧʨʠʤʝʥʝʥ 22-ʨʘʟʨʷʜʥʳʡ ʤʘʛʠʩʪʨʘʣʴʥʳʡ ʧʘʨʘʣʣʝʣʴʥʳʡ 

ʠʥʪʝʨʬʝʡʩ ʄʇʀ. ʉʄ1702 ʦʩʥʘʱʝʥ ʩʦʚʨʝʤʝʥʥʦʡ ʧʝʨʠʬʝʨʠʝʡ ʩ ʚʳʩʦʢʠʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ɹʀʉ ʧʦʟʚʦʣʠʣʦ ʨʝʟʢʦ ʫʤʝʥʴʰʠʪʴ ʨʘʟʤʝʨʳ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʂʦʤʧʘʢʪʥʦʩʪʴ ʠ 

ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʘ ʧʨʠʙʣʠʞʘʶʪ ʝʛʦ ʢ ʢʣʘʩʩʫ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʕɺʄ. 

ʆʩʥʦʚʥʳʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ɺʂ ʉʄ 1702 ï ʉɸʇʈ, ɸʉʅʀ, ɸʉʋʊʇ. ʂʦʥʮʝʧʮʠʷ ʩʠʩʪʝʤʥʳʭ ʧʨʠʤʝʥʝʥʠʡ 

ʩʦʟʜʘʝʪʩʷ ʥʘ ʩʝʪʝʚʦʤ ʧʨʠʥʮʠʧʝ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʤʧʣʝʢʩʘ ï 4 ʤʣʥ. ʢʦʨʦʪʢʠʭ ʢʦʤʘʥʜ/ʩ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʘ ʩʤʝʩʠ 

ɺʝʪʩʪʦʫʥ: ʜʣʷ ʦʧʝʨʘʮʠʡ ʩ ʦʜʠʥʘʨʥʦʡ ʪʦʯʥʦʩʪʴʶ ï 900 ʪʳʩ. ʦʧʝʨʘʮʠʡ ɺʝʪʩʪʦʫʥ/ʩ; ʜʣʷ ʦʧʝʨʘʮʠʡ ʩ ʜʚʦʡʥʦʡ 

ʪʦʯʥʦʩʪʴʶ ï 700 ʪʳʩ. ʦʧʝʨʘʮʠʡ ɺʝʪʩʪʦʫʥ/ʩ. 

ɺʂ ʉʄ1702 ʚʳʧʫʩʢʘʣʩʷ ʚ ʇʆ çʕʣʝʢʪʨʦʥʤʘʰè, ʛ. ʂʠʝʚ ʩ 1991 ʛʦʜʘ.  

ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʦʪ ʀʅʕʋʄ: ʃ.ʄ. ʇʣʘʭʦʚ, ɹ.ʀ. ʇʘʨʬʝʥʦʚ, ɻ.ɸ. ɽʛʦʨʦʚ, ɺ.ʉ. ɻʨʦʤʦʚ. 

ʉʆɺʈɽʄɽʅʅʓɽ ɺʓʏʀʉʃʀʊɽʃʔʅʓɽ ʂʆʄʇʃɽʂʉʓ ʀ ʉʀʉʊɽʄʓ çʕʃʔɹʈʋʉè ʅɸ ʆʉʅʆɺɽ ʆʊɽʏɽʉʊɺɽʅʅʓʍ 

ʄʀʂʈʆʇʈʆʎɽʉʉʆʈʆɺ 

ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʀʅʕʋʄ ʠʤ. ʀ.ʉ. ɹʨʫʢʘ ʩʚʷʟʘʥ ʩ ʧʨʦʮʝʩʩʦʤ ʠʥʪʝʛʨʘʮʠʠ ʠ ʦʙʲʝʜʠʥʝʥʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʀʥʩʪʠʪʫʪʘ ʠ ɸʆ çʄʎʉʊè, ʠʟʚʝʩʪʥʦʛʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʨʘʟʨʘʙʦʪʯʠʢʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩʝʤʝʡʩʪʚʘ çʕʣʴʙʨʫʩè. ʕʪʦʪ ʵʪʘʧ ʥʘʯʠʥʘʝʪʩʷ ʩ 2006 ʛʦʜʘ, 

ʢʦʛʜʘ ʛʝʥʝʨʘʣʴʥʳʤ ʜʠʨʝʢʪʦʨʦʤ ʀʥʩʪʠʪʫʪʘ ʙʳʣ ʥʘʟʥʘʯʝʥ ɸ.ʂ. ʂʠʤ.  

ʆʩʥʦʚʥʘʷ ʪʝʤʘʪʠʢʘ ʀʥʩʪʠʪʫʪʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʚʷʟʘʥʘ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʨʘʟʨʘʙʦʪʢʦʡ ʠ 

ʨʝʘʣʠʟʘʮʠʝʡ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʚʦʡʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ ʜʚʫʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ 

ʧʣʘʪʬʦʨʤ SPARC ʠ çʕʣʴʙʨʫʩè, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ɸʆ çʄʎʉʊè. 

ʇʨʦʝʢʪʥʦʡ ʦʩʥʦʚʦʡ ʧʝʨʚʦʡ ʧʣʘʪʬʦʨʤʳ ʩʪʘʣʘ ʘʨʭʠʪʝʢʪʫʨʘ SPARC, ʩʧʝʮʠʬʠʮʠʨʦʚʘʥʥʘʷ ʢʦʨʧʦʨʘʮʠʝʡ 

Sun Microsystems. ɺʪʦʨʘʷ ʧʣʘʪʬʦʨʤʘ ï çʕʣʴʙʨʫʩè ʷʚʣʷʝʪʩʷ ʦʨʠʛʠʥʘʣʴʥʦʡ ʩ ʩʦʙʩʪʚʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ ʠ 

ʤʠʢʨʦʘʨʭʠʪʝʢʪʫʨʦʡ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʳ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʳ çʕʣʴʙʨʫʩè ʩ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʥʦʨʤʘʤʠ 130, 90, 65, 40 ʠ 28 ʥʤ. 

ɿʘ ʧʨʦʰʝʜʰʠʝ 15 ʣʝʪ ʀʥʩʪʠʪʫʪʦʤ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚ ʨʘʤʢʘʭ ʌʝʜʝʨʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʧʨʦʛʨʘʤʤ ʩʣʝʜʫʶʱʠʝ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʧʨʦʝʢʪʳ. 

ɹɸɿʆɺɸʗ ʊɽʍʅʆʃʆɻʀʗ ʉʆɿɼɸʅʀʗ ʋʅʀʌʀʎʀʈʆɺɸʅʅʓʍ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʓʍ ʈɸɹʆʏʀʍ ʄɽʉʊ (ɸʈʄ) ʅɸ ɹɸɿɽ 

ʄʀʂʈʆʇʈʆʎɽʉʉʆʈʆɺ ʉ ɸʈʍʀʊɽʂʊʋʈʆʁ çʕʃʔɹʈʋʉè 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɸʈʄ. ʄʠʢʨʦʧʨʦʮʝʩʩʦʨ (SoC, ʩʠʩʪʝʤʘ ʥʘ ʢʨʠʩʪʘʣʣʝ), ʦʜʥʦʷʜʝʨʥʳʡ ï 

1891ɺʄ5 çʕʣʴʙʨʫʩ-Sè. ʂʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ ï 1. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ɸʈʄ: ʚʝʱʝʩʪʚʝʥʥʳʭ 

ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʦʧ./ʩ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʡ ʩ 32-ʨʘʟʨʷʜʥʳʤʠ ʯʠʩʣʘʤʠ ï 8 ʤʣʨʜ; ʚʝʱʝʩʪʚʝʥʥʳʭ 

ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʦʧ./ʩ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʡ ʩ 64-ʨʘʟʨʷʜʥʳʤʠ ʯʠʩʣʘʤʠ ï 4 ʤʣʨʜ. ɽʤʢʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʡ 

ʧʘʤʷʪʠ ï ʥʝ ʤʝʥʝʝ 4 ɻʙʘʡʪ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ USB2.0, ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ï 6. ɽʤʢʦʩʪʴ ʥʘʢʦʧʠʪʝʣʷ 

ʥʘ ʞʝʩʪʢʦʤ ʤʘʛʥʠʪʥʦʤ ʜʠʩʢʝ ï ʥʝ ʤʝʥʝʝ 80 ɻʙʘʡʪ. ʂʘʥʘʣʳ ʚʚʦʜʘ-ʚʳʚʦʜʘ: Ethernet, R-S23, RS-485/RS-422, 

IEEE-1284, AC-97. ʀʥʪʝʨʬʝʡʩʳ ʚʥʫʪʨʝʥʥʠʭ ʢʦʥʪʨʦʣʣʝʨʦʚ: ʚʚʦʜʘ-ʚʳʚʦʜʘ ʜʣʷ ʩʚʷʟʠ ʩ SoC çʕʣʴʙʨʫʩ-Sè, 
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ʚʥʝʰʥʠʭ ʧʨʝʨʳʚʘʥʠʡ, ʪʘʡʤʝʨʦʚ, ʰʠʥʳ PCI-Express, ʜʠʩʢʦʚʦʛʦ ʠʥʪʝʨʬʝʡʩʘ SATA, ʰʠʥʳ PCI(64 ʨʘʟʨʷʜʘ/66 

ʄɻʮ), ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ SPIʠ I2C. ʄʦʱʥʦʩʪʴ ʧʦʪʨʝʙʣʝʥʠʷ ï ʥʝ ʙʦʣʝʝ 210 ɺɸ. 

ɼʘʣʴʥʝʡʰʠʤ ʨʘʟʚʠʪʠʝʤ ʥʘʧʨʘʚʣʝʥʠʷ ɸʈʄ ʥʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘʭ ʩ ʘʨʭʠʪʝʢʪʫʨʦʡ çʕʣʴʙʨʫʩè ʩʪʘʣʠ 

ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʙʘʟʝ ʜʚʫʭʲʷʜʝʨʥʦʛʦ, ʯʝʪʳʨʝʭʲʷʜʝʨʥʦʛʦ ʠ ʚʦʩʴʤʠʷʜʝʨʥʦʛʦ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ. 

ɸʈʄ ʥʘ ʙʘʟʝ ʚʦʩʴʤʠʷʜʝʨʥʦʛʦ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ çʕʣʴʙʨʫʩ-8ʉè, ʚʳʧʦʣʥʝʥ ʚ ʪʦʤ ʞʝ ʢʦʨʧʫʩʝ, ʯʪʦ ʠ 

ɸʈʄ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ çʕʣʴʙʨʫʩ-Sè, ʥʦ ʠʤʝʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚ ʪʨʠʜʮʘʪʴ ʨʘʟ ʚʳʰʝ 

(250 ɻʬʣʦʧʩ ʥʘ ʦʧʝʨʘʮʠʷʭ ʩ 32-ʨʘʟʨʷʜʥʳʤʠ ʚʝʱʝʩʪʚʝʥʥʳʤʠ ʯʠʩʣʘʤʠ) ʠ ʦʙʲʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ DDR3 

ʙʦʣʴʰʝ ʚ ʚʦʩʝʤʴ ʨʘʟ (32 ɻʙʘʡʪ). 

ʉʝʛʦʜʥʷ ʀʅʕʋʄ ʠʟʛʦʪʘʚʣʠʚʘʝʪ ʠ ʧʦʩʪʘʚʣʷʝʪ ʩʦʪʥʠ ʪʘʢʠʭ ɸʈʄ. 

ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ: ɺ.ʄ. ʌʝʣʴʜʤʘʥ, ʄ.ʉ. ɹʝʣʦʢʦʥʴ, ɸ.ɻ. ɿʫʝʚ, ɺ.ʃ. ɿʠʥʦʚʴʝʚ, ʀ.ʅ. ɹʳʯʢʦʚ, 

ʉ.ɺ. ʖʨʣʠʥ, ʃ.ɻ. ʊʘʨʘʩʝʥʢʦ, ɸ.ɸ. ɸʥʠʢʠʥ, ʉ.ɺ. ʉʝʤʝʥʠʭʠʥ. 

ɹɸɿʆɺɸʗ ʊɽʍʅʆʃʆɻʀʗ ʉʆɿɼɸʅʀʗ ʇɽʈɽʅʆʉʅʓʍ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʓʍ ʈɸɹʆʏʀʍ ʄɽʉʊ (ʇɸʈʄ) ʅɸ ɹɸɿɽ 

ʄʀʂʈʆʇʈʆʎɽʉʉʆʈʆɺ ʉ ɸʈʍʀʊɽʂʊʋʈʆʁ SPARC 

ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʥʘʮʝʣʝʥʘ ʥʘ ʩʦʟʜʘʥʠʝ ʥʦʩʠʤʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʢʣʘʩʩʘ çʥʦʫʪʙʫʢè ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʷʞʝʣʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʨʘʩʰʠʨʝʥʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ, ʚʠʙʨʘʮʠʠ ʠ 

ʫʜʘʨʳ, ʧʦʚʳʰʝʥʥʘʷ ʚʣʘʞʥʦʩʪʴ, ʩʦʣʷʥʦʡ ʪʫʤʘʥ ʠ ʧʨʦʯʝʝ). 

ʅʦʩʠʤʳʡ ʪʝʨʤʠʥʘʣ (ʅʊ) ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʇʕɺʄ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʜʣʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʩʨʝʜʝ ʆʉ çʕʣʴʙʨʫʩè, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ, ʤʥʦʛʦʟʘʜʘʯʥʳʡ ʨʝʞʠʤ 

ʚʳʯʠʩʣʝʥʠʡ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʅʊ. ʇʨʦʮʝʩʩʦʨ ï ʄʎʉʊ-4R (ʯʝʪʳʨʝ ʷʜʨʘ ʩ ʘʨʭʠʪʝʢʪʫʨʦʡ SPARCv9); 

ʨʘʙʦʯʘʷ ʯʘʩʪʦʪʘ ï 500 ʄɻʮ; ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ï4 ʤʣʨʜ. ʦʧ./ʩ; ʦʙʲʝʤ ʆɿʋ ï4 ɻʙʘʡʪ; ʦʙʲʝʤ ʚʠʜʝʦʧʘʤʷʪʠ 

ïʥʝ ʤʝʥʝʝ 16 ʄʙʘʡʪ. ɺʩʪʨʦʝʥʥʳʡ ʮʚʝʪʥʦʡ ʚʠʜʝʦʤʦʥʠʪʦʨ G150XG01. ʅʘʢʦʧʠʪʝʣʴ ʠʥʬʦʨʤʘʮʠʠ ʥʘ 

ʪʚʝʨʜʦʪʝʣʴʥʦʤ ʜʠʩʢʝ 2,5± SSD SATA ï 16 ɻʙʘʡʪ. ʇʨʠʸʤʥʠʢ ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʠ ï ɻʃʆʅɸʉʉ/GPS çɻʝʦʩ-

1-ɺ-ʉè. ʂʘʥʘʣʳ ʚʚʦʜʘ-ʚʳʚʦʜʘ: Ethernet 10/100/1000, RS-232/485, USB 2.0, WiFi ʥʘ ʦʩʥʦʚʝ DNMA-H5. 

ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ï ʥʝ ʙʦʣʝʝ 80 ɺʪ. ʄʘʩʩʘ ï ʥʝ ʙʦʣʝʝ 10 ʢʛ.  

ʀʩʧʦʣʴʟʫʷ ʙʘʟʦʚʫʶ ʪʝʭʥʦʣʦʛʠʶ ʅʊ, ʨʘʟʨʘʙʦʪʯʠʢʠ ʀʥʩʪʠʪʫʪʘ ʚʳʧʦʣʥʠʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʘʢʘʟ ʥʘ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʠ ʧʦʩʪʘʚʢʫ ʧʘʨʪʠʠ ʇɸʈʄ ʜʣʷ ʥʦʚʝʡʰʠʭ ʢʦʨʘʙʣʝʡ ʚʦʝʥʥʦ-ʤʦʨʩʢʦʛʦ ʬʣʦʪʘ. 

ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ: ɺ.ʄ. ʌʝʣʴʜʤʘʥ, ʄ.ʉ. ɹʝʣʦʢʦʥʴ, ɸ.ɻ. ɿʫʝʚ, ɺ.ʃ. ɿʠʥʦʚʴʝʚ, ɸ.ʀ. ɼʦʨʦʬʝʝʚ, 

ʃ.ɻ. ʊʘʨʘʩʝʥʢʦ, ʉ.ɺ. ʉʝʤʝʥʠʭʠʥ, ɻ.ʄ. ʊʫʭʚʘʪʫʣʠʥ. 

ɹɸɿʆɺɸʗ ʊɽʍʅʆʃʆɻʀʗ ʉʆɿɼɸʅʀʗ ɹʃʕʁɼ-ʉɽʈɺɽʈʆɺ ʅɸ ɹɸɿɽ ɻɽʊɽʈʆɻɽʅʅʓʍ ʄʅʆɻʆʗɼɽʈʅʓʍ 

ʄʀʂʈʆʇʈʆʎɽʉʉʆʈʆɺ çʕʃʔɹʈʋʉ-2ʉ+è 

ɹʣʵʡʜ-ʩʝʨʚʝʨ ʥʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘʭ çʕʣʴʙʨʫʩ-2ʉ+è ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʡ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʫʟʝʣ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʧʘʢʪʥʳʭ ʤʦʜʫʣʴʥʳʭ ʤʘʩʰʪʘʙʠʨʫʝʤʳʭ 

ʢʣʘʩʪʝʨʦʚ ʙʦʣʴʰʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʢʣʘʩʩʫ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʦʚ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʣʵʡʜ-ʩʝʨʚʝʨʘ. ʄʠʢʨʦʧʨʦʮʝʩʩʦʨ ʜʚʫʭʲʷʜʝʨʥʳʡ ï çʕʣʴʙʨʫʩ-2ʉ+è. 

ʂʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ, ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʨʥʳʭ ʷʜʝʨ ʠ ʧʨʦʮʝʩʩʦʨʥʳʭ ʷʜʝʨ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʮʠʬʨʦʚʦʡ ʩʠʛʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ï 4, 8 ʠ 16 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ï ʥʝ ʤʝʥʝʝ 100 ɻʬʣʦʧʩ. 

ʏʘʩʪʦʪʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ ï 500 ʄɻʮ. ʆʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ: ʢʦʣʠʯʝʩʪʚʦ ʤʦʜʫʣʝʡ ï ʜʦ 8; 

ʦʙʲʝʤ ï ʥʝ ʤʝʥʝʝ 32 ɻʙʘʡʪ; ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ï 8; ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʜʥʦʛʦ ʢʘʥʘʣʘ ï 6,4 ɻʙʘʡʪ/ʩ. 

ʂʘʥʘʣʳ ʚʚʦʜʘ-ʚʳʚʦʜʘ: Gigabit Ethernet 1000Base-T, RS-232, USB 2.0, SATA 2. ʂʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ʧʘʤʷʪʠ 

DDR2-800 ʥʘ ʢʘʞʜʳʡ ʧʨʦʮʝʩʩʦʨ ï 2. ʅʘʧʨʷʞʝʥʠʝ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ï 12/5 ɺ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 

ʆʭʣʘʞʜʝʥʠʝ ï ʚʦʟʜʫʰʥʦʝ. 

ɹʣʵʡʜ-ʩʝʨʚʝʨ ʩʦʜʝʨʞʠʪ ʯʝʪʳʨʝ ʜʚʫʭʲʷʜʝʨʥʳʭ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ çʕʣʴʙʨʫʩ-2ʉ+è, ʩʦʝʜʠʥʝʥʥʳʭ 

ʤʝʞʜʫ ʩʦʙʦʡ ʤʝʞʧʨʦʮʝʩʩʦʨʥʳʤʠ ʢʘʥʘʣʘʤʠ ʠ ʦʙʨʘʟʫʶʱʠʭ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʫʶ ʩʠʩʪʝʤʫ ʩ ʢʦʛʝʨʝʥʪʥʦʡ 

ʦʙʱʝʡ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʴʶ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʘʤʷʪʠ ʨʘʩʧʨʝʜʝʣʝʥʦ ʤʝʞʜʫ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘʤʠ ʠ 

ʜʦʩʪʫʧ ʢ ʩʝʢʮʠʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʜʨʫʛʠʭ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʯʝʨʝʟ ʤʝʞʧʨʦʮʝʩʩʦʨʥʳʝ 

ʢʘʥʘʣʳ. 

ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ: ɺ.ʄ. ʌʝʣʴʜʤʘʥ, ʀ.ʅ. ɹʳʯʢʦʚ, ʉ.ɺ. ʖʨʣʠʥ, ɺ.ʖ. ɺʦʣʢʦʥʩʢʠʡ, 

ʉ.ɺ. ʉʝʤʝʥʠʭʠʥ, ɻ.ʄ. ʊʫʭʚʘʪʫʣʠʥ. 

ɹɸɿʆɺɸʗ ʊɽʍʅʆʃʆɻʀʗ ʉʆɿɼɸʅʀʗ ʈʗɼɸ ʋʅʀʌʀʎʀʈʆɺɸʅʅʓʍ ɺʓʏʀʉʃʀʊɽʃʔʅʓʍ ʄʆɼʋʃɽʁ ʅɸ ʆʉʅʆɺɽ 

ʆʊɽʏɽʉʊɺɽʅʅʓʍ ʄʀʂʈʆʇʈʆʎɽʉʉʆʈʆɺ ʉ ɸʈʍʀʊɽʂʊʋʈʆʁ SPARC 

ʈʘʟʨʘʙʦʪʘʥʘ ʙʘʟʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ ʨʷʜʘ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ ʥʘ 

ʦʩʥʦʚʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ ʩ ʘʨʭʠʪʝʢʪʫʨʦʡ SPARʉ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ. ʊʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ ï 1 ɻɻʮ. 

ʆʙʲʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ï ʥʝ ʤʝʥʝʝ 1 ɻʙʘʡʪ. ʆʙʲʝʤ ʧʦʩʪʦʷʥʥʦʡ ʧʘʤʷʪʠ ï ʥʝ ʤʝʥʝʝ 4 ɻʙʘʡʪ. ʆʙʲʝʤ 
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FLASH-ʧʘʤʷʪʠ ï ʥʝ ʤʝʥʝʝ 128 ʄʙʘʡʪ. ɺʥʝʰʥʠʝ (ʤʘʛʠʩʪʨʘʣʴʥʳʝ) ʠʥʪʝʨʬʝʡʩʳ: PCI, PCI-ɽ, Ethernet 

(100/1000 Mb), IDE, SATA, USB, Audio, Video, CAN, RS-232, RS-485, RS-422. ʂʦʥʩʪʨʫʢʪʠʚʳ ʤʦʜʫʣʝʡ: ATX, 

Compact PCI (3U ʠʣʠ 6U), ʈʉI/104, COMExpress. ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ï ʥʝ ʙʦʣʝʝ 50 ɺʪ. ʈʝʘʣʠʟʦʚʘʥʘ 

ʘʧʧʘʨʘʪʥʘʷ ʧʦʜʜʝʨʞʢʘ ʜʫʙʣʠʨʦʚʘʥʥʦʛʦ/ʪʨʦʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ. 

ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ: ɺ.ʄ. ʌʝʣʴʜʤʘʥ, ɺ.ʀ. ɻʣʫʭʦʚ, ɸ.ɺ. ɻʣʫʭʦʚ, ɺ.ɸ. ʇʨʠʣʠʧʢʦ, 

ʉ.ɸ. ʂʨʦʭʦʪʢʠʥ, ɸ.ɺ. ɹʦʛʜʘʥʦʚ. 

ɹɸɿʆɺɸʗ ʊɽʍʅʆʃʆɻʀʗ ʉʆɿɼɸʅʀʗ ʉɽʈɺɽʈʆɺ ʀ ʂʃɸʉʊɽʈʅʓʍ ʉʀʉʊɽʄ ʅɸ ʏɽʊʓʈɽʍʒʗɼɽʈʅʓʍ 

ʄʀʂʈʆʇʈʆʎɽʉʉʆʈɸʍ çʕʃʔɹʈʋʉè 

ʀʜʝʷ ʩʦʟʜʘʥʠʷ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʩʝʨʚʝʨʘ ʜʣʷ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʣʘʩʪʝʨʦʚ ʥʘ ʦʩʥʦʚʝ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ ʩ ʘʨʭʠʪʝʢʪʫʨʦʡ çʕʣʴʙʨʫʩè ʙʳʣʘ ʨʘʟʚʠʪʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʯʝʪʳʨʝʭʧʨʦʮʝʩʩʦʨʥʦʛʦ ʩʝʨʚʝʨʘ 

ʥʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘʭ çʕʣʴʙʨʫʩ-4ʉè. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʧʦʩʪʨʦʝʥʠʶ ʩʠʩʪʝʤʳ ʦʙʱʝʡ 

ʢʦʛʝʨʝʥʪʥʦʡ ʧʘʤʷʪʠ, ʜʦʩʪʫʧʥʦʡ ʚʩʝʤ ʯʝʪʳʨʝʤ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘʤ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʪʨʠ ʢʘʥʘʣʘ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. 

ʆʙʤʝʥ ʩ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʴʶ ʠ ʤʝʞʧʨʦʮʝʩʩʦʨʥʳʡ ʦʙʤʝʥ ʦʨʛʘʥʠʟʦʚʘʥʳ ʧʦ ʧʨʠʥʮʠʧʫ ʦʙʱʝʡ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʩ ʧʦʜʜʝʨʞʢʦʡ ʢʦʛʝʨʝʥʪʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʠ ʢʵʰ-ʧʘʤʷʪʠ ʧʨʦʮʝʩʩʦʨʦʚ ʧʦ ʩʭʝʤʝ 

çʢʘʞʜʳʡ ʩ ʢʘʞʜʳʤè ʥʘ ʦʩʥʦʚʝ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʤʤʫʪʘʪʦʨʘ.  

ʇʨʦʩʪʨʘʥʩʪʚʘ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʨʘʩʧʨʝʜʝʣʝʥʳ ʤʝʞʜʫ ʧʨʦʮʝʩʩʦʨʘʤʠ. ʈʘʩʩʣʦʝʥʠʝ 

ʧʘʤʷʪʠ ʤʝʞʜʫ ʧʨʦʮʝʩʩʦʨʘʤʠ ʚʦʟʤʦʞʥʦ ʜʚʫʭ ʪʠʧʦʚ: çʤʝʣʢʦʝè ï ʧʦ 4 ʂʙʘʡʪ (ʨʘʟʤʝʨ ʩʪʨʘʥʠʮʳ ʧʘʤʷʪʠ) ʠ 

çʢʨʫʧʥʦʙʣʦʯʥʦʝè ï ʧʨʦʩʪʨʘʥʩʪʚʦ ʬʠʟʠʯʝʩʢʦʡ ʧʘʤʷʪʠ, ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʧʨʦʮʝʩʩʦʨʫ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ 

ʥʝʧʨʝʨʳʚʥʳʤ. ʊʠʧ ʨʘʩʩʣʦʝʥʠʷ ʟʘʜʘʝʪʩʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ ʨʝʛʠʩʪʨʦʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʳ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʨʚʝʨʘ. ʂʦʣʠʯʝʩʪʚʦ ʯʝʪʳʨʝʭʲʷʜʝʨʥʳʭ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ çʕʣʴʙʨʫʩ-

4ʉè ï 4. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʤʣʨʜ ʦʧ./ʩ: ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʡ ʩ 32-ʨʘʟʨʷʜʥʳʤʠ ʯʠʩʣʘʤʠ ʥʘ 

ʩʤʝʰʘʥʥʳʭ ʚʳʯʠʩʣʝʥʠʷʭ ï 376-470; ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʡ ʩ 64-ʨʘʟʨʷʜʥʳʤʠ ʯʠʩʣʘʤʠ ʥʘ ʩʤʝʰʘʥʥʳʭ 

ʚʳʯʠʩʣʝʥʠʷʭ ï 240-300; ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʡ ʩ 32-ʨʘʟʨʷʜʥʳʤʠ ʯʠʩʣʘʤʠ ʩ ʧʣʘʚʘʶʱʝʡ ʟʘʧʷʪʦʡ ï 200; ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʡ ʩ 64-ʨʘʟʨʷʜʥʳʤʠ ʯʠʩʣʘʤʠ ʩ ʧʣʘʚʘʶʱʝʡ ʟʘʧʷʪʦʡ ï 100. ʆʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ: 

ʩʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ï ʜʦ 48 ɻʙʘʡʪ; ʢʦʣʠʯʝʩʪʚʦ ʤʦʜʫʣʝʡ ʧʘʤʷʪʠ ï 24; ʢʦʣʠʯʝʩʪʚʦ DDR3 ʢʘʥʘʣʦʚ ʜʦʩʪʫʧʘ ï 

12; ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʜʥʦʛʦ ʢʘʥʘʣʘ ï12,8ɻʙʘʡʪ/ʩ. ʌʣʵʰ-ʧʘʤʷʪʴ ʙʠʪʦʚʦʛʦ ʢʦʤʧʠʣʷʪʦʨʘ ï2 ɻʙʘʡʪ. 

ɺʥʝʰʥʷʷ ʧʘʤʷʪʴ ʥʘ ʞʝʩʪʢʠʭ ʜʠʩʢʘʭ ï 1 ʊʙʘʡʪ. ʂʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ʤʝʞʧʨʦʮʝʩʩʦʨʥʦʛʦ ʦʙʤʝʥʘ ï 6. ʂʘʥʘʣʳ 

ʚʚʦʜʘ-ʚʳʚʦʜʘ: ʜʫʧʣʝʢʩʥʳʝ ʢʘʥʘʣʳ, PCI, Ethernet, RS-32, USB 2.0, IDE, SATA, AC97.ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ 

ï ʥʝ ʙʦʣʝʝ 500 ɺʪ. 

ʂʣʘʩʪʝʨ ʧʦʩʪʨʦʝʥ ʧʫʪʝʤ ʦʙʲʝʜʠʥʝʥʠʷ ʚ ʦʜʥʦʤ ʰʢʘʬʫ ʦʪ 32 ʩʝʨʚʝʨʦʚ ʩ ʧʦʤʦʱʴʶ ʦʧʪʠʯʝʩʢʦʡ ʩʝʪʠ ʩ 

ʪʦʧʦʣʦʛʠʝʡ 2D-ʪʦʨ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʥʘ ʇʃʀʉ ʚ ʚʠʜʝ 

ʢʦʥʪʨʦʣʣʝʨʘ ʠ ʩʝʪʝʚʦʛʦ ʢʦʤʤʫʪʘʪʦʨʘ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʩʝʨʚʝʨʘ ʠ ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʝ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʣʘʩʪʝʨʘ ï ʦʪ 6,8 ʊʬʣʦʧʩ. ʈʘʟʤʝʨ ʰʢʘʬʘ ï 2400³1200³1000 (ɺ³ʐ³ɻ) ʤʤ. 

ʕʣʝʢʪʨʦʧʠʪʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʪʨʝʭʬʘʟʥʦʡ ʩʝʪʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 220 ɺ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʦʪʨʝʙʣʷʝʤʘʷ 

ʤʦʱʥʦʩʪʴ ï 20 ʢɺʪ. ʆʭʣʘʞʜʝʥʠʝ ï ʧʨʠʥʫʜʠʪʝʣʴʥʦʝ, ʚʦʟʜʫʰʥʦʝ. 

ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ: ɺ.ʄ. ʌʝʣʴʜʤʘʥ, ʄ.ʉ. ʄʠʭʘʡʣʦʚ, ʀ.ʅ. ɹʳʯʢʦʚ, ʉ.ɺ. ʖʨʣʠʥ, 

ɺ.ʖ. ɺʦʣʢʦʥʩʢʠʡ, ʉ.ɺ. ʉʝʤʝʥʠʭʠʥ, ɻ.ʄ. ʊʫʭʚʘʪʫʣʠʥ, ɸ.ɺ. ʂʘʣʠʪʘ, ɸ.ɺ. ɹʨʝʛʝʨ. 

ɹɸɿʆɺɸʗ ʊɽʍʅʆʃʆɻʀʗ ʉʆɿɼɸʅʀʗ ʉɽʈɺɽʈʆɺ ʄɸʉʐʊɸɹʀʈʋɽʄʆʁ ʉʋʇɽʈʕɺʄ ʅɸ ɺʆʉʔʄʀʗɼɽʈʅʓʍ 

ʄʀʂʈʆʇʈʆʎɽʉʉʆʈɸʍ çʕʃʔɹʈʋʉè 

ɺʳʩʦʢʦʧʣʦʪʥʳʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʢʣʘʩʪʝʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʰʢʘʬʦʚ ʩ ʩʝʨʚʝʨʘʤʠ 

(ʉʂɺ) ʠ ʰʢʘʬʦʚ ʩ ʩʠʩʪʝʤʘʤʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ (ʉʍɼ), ʦʙʲʝʜʠʥʝʥʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʴʶ ʚ ʤʘʩʩʦʚʦ-

ʧʘʨʘʣʣʝʣʴʥʫʶ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʣʫʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʜʦ ʥʝʩʢʦʣʴʢʠʭ 

ʜʝʩʷʪʢʦʚ ʇʬʣʦʧʩ. ʇʨʠ ʵʪʦʤ ʯʠʩʣʦ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʟʣʦʚ ʚ ʩʠʩʪʝʤʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʛʨʘʥʠʯʝʥʦ. 

ʆʩʥʦʚʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʢʣʘʩʪʝʨʘ ʷʚʣʷʶʪʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ï ʩʝʨʚʝʨʳ 

ʄɺʉ-8ʉ, ʢʦʤʤʫʪʘʪʦʨ ʠʥʪʝʨʢʦʥʥʝʢʪʘ (Interconnect Switch), ʢʦʤʤʫʪʘʪʦʨʳ ʫʧʨʘʚʣʷʶʱʝʡ ʩʝʪʠ Ethernet 

1 Gigabit ʠ ʩʝʪʠ ʤʝʥʝʜʞʤʝʥʪʘ (Network Switch). ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʢʦʥʩʪʨʫʢʮʠʠ ʢʣʘʩʪʝʨʘ ʷʚʣʷʝʪʩʷ 

ʰʢʘʬ ʩ ʦʙʲʝʜʠʥʠʪʝʣʴʥʳʤʠ ʧʘʥʝʣʷʤʠ Backplane, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʥʘ ʩʝʨʚʝʨʳ ʄɺʉ-8ʉ ʧʦʜʘʝʪʩʷ 

ʵʣʝʢʪʨʦʧʠʪʘʥʠʝ (PWR) ʠ ʧʦʜʢʣʶʯʘʝʪʩʷ ʩʝʪʴ ʤʝʥʝʜʞʤʝʥʪʘ Ethernet (MNG), ʘ ʪʘʢʞʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ 

ʚʦʜʷʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ. 

 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʰʢʘʬʘ ʉʂɺ ʠ ʰʢʘʬʘ ʉʍɼ  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʉʂɺ ʉʍɼ 

ʂʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ/ʷʜʝʨ çʕʣʴʙʨʫʩ-8ʉè  400/3200 20/160 

ʊʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ, ɻɻʮ 1,3 1,3 

ʇʠʢʦʚʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʦʜʠʥʘʨʥʘʷ ʪʦʯʥʦʩʪʴ, ʊʬʣʦʧʩ 100 5 
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ʇʠʢʦʚʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʜʚʦʡʥʘʷ ʪʦʯʥʦʩʪʴ, ʊʬʣʦʧʩ 50 2 

ʆʙʲʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʊʙʘʡʪ 25,6 1,28 

ʉʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʇʙʘʡʪ ï 3,6 

ɺʦʟʤʦʞʥʦʩʪʴ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ɼʘ ɼʘ 

ʇʠʢʦʚʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʜʫʧʣʝʢʩʥʦʛʦ ʢʘʥʘʣʘ ʠʥʪʝʨʢʦʥʥʝʢʪʘ ʤʝʞʜʫ 

ʜʚʫʤʷ ʫʟʣʘʤʠ, ɻʙʘʡʪ/ʩ 

18,75 18,75 

ʉʠʩʪʝʤʘ ʦʭʣʘʞʜʝʥʠʷ ʞʠʜʢʦʩʪʥʘʷ ʚʦʟʜʫʰʥʘʷ 

ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ, ʢɺʪ, ʥʝ ʙʦʣʝʝ  50 10 

ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ: ɺ.ʄ. ʌʝʣʴʜʤʘʥ, ɸ.ɻ. ɿʫʝʚ, ɺ.ʃ. ɿʠʥʦʚʴʝʚ, ʉ.ʉ. ʄʘʭʦʚ, ʃ.ɻ. ʊʘʨʘʩʝʥʢʦ, 

ɸ.ɸ. ɸʥʠʢʠʥ, ʅʝʡʤʘʥ-ʟʘʜʝ ʄʫʨʘʜ ʀʩʢʝʥʜʝʨ-ʦʛʣʳ, ɸ.ɺ. ɹʨʝʛʝʨ, ʉ.ɺ. ʉʝʤʝʥʠʭʠʥ. 

ɺʓʏʀʉʃʀʊɽʃʔʅʓɽ ʄʆɼʋʃʀ, ʂʆʅʊʈʆʃʃɽʈʓ, ʋʇʈɸɺʃʗʖʑʀɽ ɺʓʏʀʉʃʀʊɽʃʔʅʓɽ ʂʆʄʇʃɽʂʉʓ ʀ ɺʉʊʈʆɽʅʅʓɽ 

ɺʓʏʀʉʃʀʊɽʃʔʅʓɽ ʉʀʉʊɽʄʓ ɼʃʗ ɸʉʋʊʇ ʅɸ ɹɸɿɽ ʄʀʂʈʆʇʈʆʎɽʉʉʆʈʆɺ çʕʃʔɹʈʋʉè ʀ SPARC 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʀʥʩʪʠʪʫʪʦʤ ʚʳʧʦʣʥʝʥ ʨʷʜ ʆʂʈ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʳʭ ʦʩʚʦʝʥʳ ʙʘʟʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʨʘʟʣʠʯʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʙʘʟʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ 

çʕʣʴʙʨʫʩè ʠ SPARC. ʇʦʤʠʤʦ ʨʘʟʨʘʙʦʪʢʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ ʷʜʨʦ 

ʣʶʙʦʡ ʩʠʩʪʝʤʳ, ʨʘʟʨʘʙʦʪʘʥʳ, ʚʳʧʫʩʢʘʶʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʤʦʜʫʣʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʩʚʷʟʴ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʷʜʨʘ ʩ ʦʙʲʝʢʪʘʤʠ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ (ʪ.ʝ. ʩ ʜʘʪʯʠʢʘʤʠ ʠ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʘ ʦʙʲʝʢʪʘʭ), ʘ ʪʘʢʞʝ ʥʘʙʦʨ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʤʦʜʫʣʝʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʚʷʟʴ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʜʘʪʯʠʢʘʤʠ ʧʦ ʮʠʬʨʦʚʳʤ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤ ʠʥʪʝʨʬʝʡʩʘʤ. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʨʘʟʨʘʙʦʪʘʥʘ ʣʠʥʝʡʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ 

ʣʦʛʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʣʝʨʦʚ ʥʘ ʙʘʟʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ çʕʣʴʙʨʫʩ-1ʉ+è, ʘ ʪʘʢʞʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʝʨʚʝʨʦʚ ʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʥʘ ʙʘʟʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ çʕʣʴʙʨʫʩ-8ʉè, 

ʚʢʣʶʯʘʷ: 

- ʟʘʱʠʱʝʥʥʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʴʶʪʝʨ (ʇʂ-2); 

- ʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʴʶʪʝʨ (ʇʂ-3); 

- ʧʨʦʤʳʰʣʝʥʥʳʡ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʣʝʨ (ʇʃʂ) ʩ ʥʘʙʦʨʦʤ ʤʦʜʫʣʝʡ 

ʚʚʦʜʘ-ʚʳʚʦʜʘ (ʋʉʆ); 

- ʰʣʶʟ ʜʘʥʥʳʭ ɹʇʀ-3 ʠ ʫʩʪʨʦʡʩʪʚʦ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʥʘ ʝʛʦ ʙʘʟʝ; 

- ʤʦʜʫʣʴ ʜʣʷ ʚʩʪʨʘʠʚʘʝʤʳʭ ʨʝʰʝʥʠʡ ʚ ʬʦʨʤʘʪʝ ComExpressType 6; 

- ʩʝʨʚʝʨʥʫʶ ʩʪʦʡʢʫ ʙʘʟ ʜʘʥʥʳʭ ʥʘ ʙʘʟʝ ʧʨʦʮʝʩʩʦʨʘ çʕʣʴʙʨʫʩ-8ʉè; 

- ʤʥʦʛʦʤʦʥʠʪʦʨʥʦʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʥʘ ʙʘʟʝ ʧʨʦʮʝʩʩʦʨʘ çʕʣʴʙʨʫʩ-8ʉè. 

ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ: ɺ.ʀ. ɻʣʫʭʦʚ, ɸ.ɺ. ɻʣʫʭʦʚ, ɺ.ɸ. ʇʨʠʣʠʧʢʦ, ʉ.ɸ. ʂʨʦʭʦʪʢʠʥ. 
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ɻʘʣʠʥʘ ɹʦʨʠʩʦʚʥʘ ɿʘʛʦʨʫʣʴʢʦ 

ʀʥʩʪʠʪʫʪ ʩʠʩʪʝʤ ʠʥʬʦʨʤʘʪʠʢʠ ʠʤ. ɸ.ʇ. ɽʨʰʦʚʘ ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 

gal@iis.nsk.su 

ɸʥʥʦʪʘʮʠʷ ï ɺ ʩʪʘʪʴʝ ʜʘʝʪʩʷ ʥʝʬʦʨʤʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʥʝʜʦʦʧʨʝʜʝʣʝʥʥʳʭ ʤʦʜʝʣʝʡ (ʅ-ʤʦʜʝʣʝʡ), 

ʧʨʝʜʣʦʞʝʥʥʳʭ ɸ.ʉ. ʅʘʨʠʥʴʷʥʠ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʥʘ ʠʭ ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ, 

ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʝʪʩʷ ʠʩʪʦʨʠʷ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʨʝʰʘʪʝʣʷ UniCalc. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʶ ʅ-ʤʦʜʝʣʝʡ ʜʣʷ ʨʝʰʝʥʠʷ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʆʙʩʫʞʜʘʶʪʩʷ ʧʨʦʙʣʝʤʳ, 

ʧʨʝʧʷʪʩʪʚʦʚʘʚʰʠʝ ʰʠʨʦʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʅ-ʤʦʜʝʣʝʡ. ʅʘʤʝʯʘʶʪʩʷ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʨʝʰʝʥʠʷ ʵʪʠʭ 

ʧʨʦʙʣʝʤ ʠ ʫʢʘʟʳʚʘʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʅ-ʤʦʜʝʣʝʡ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ʥʝʜʦʦʧʨʝʜʝʣʝʥʥʳʝ ʤʦʜʝʣʠ, ʤʝʪʦʜ ʥʝʜʦʦʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʚ ʦʛʨʘʥʠʯʝʥʠʷʭ. 

I. ɺɺɽɼɽʅʀɽ 

ʅʝʜʦʦʧʨʝʜʝʣʝʥʥʳʝ ʤʦʜʝʣʠ (ʅ-ʤʦʜʝʣʠ), ʘ ʟʘʪʝʤ ʠ ʤʝʪʦʜ ʥʝʜʦʦʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ (ʄʅɺ) 

ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ɸ.ʉ. ʅʘʨʠʥʴʯʥʠ ʚ ʥʘʯʘʣʝ 80-x ʛʦʜʦʚ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʥʝ ʧʦʣʥʦʩʪʴʶ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʥʘʥʠʡ [1ï3]. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʚʥʘʯʘʣʝ ʢʘʢ ʦʨʠʛʠʥʘʣʴʥʳʡ ʧʦʜʭʦʜ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ, ʄʅɺ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʩʷ ʧʦʩʪʝʧʝʥʥʦ ʚ ʧʨʠʢʣʘʜʥʫʶ ʪʝʭʥʦʣʦʛʠʶ, ʢʦʪʦʨʫʶ ʧʨʠʥʷʪʦ ʦʪʥʦʩʠʪʴ ʢ 

ʥʘʧʨʘʚʣʝʥʠʶ çʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʚ ʦʛʨʘʥʠʯʝʥʠʷʭè (constraint programming), ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʤʦʤʫ ʚ ʤʠʨʝ 

ʢʘʢ ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʨʘʢʪʠʢʘ 

ʧʦʢʘʟʘʣʘ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ʅ-ʤʦʜʝʣʝʡ ʚʳʜʝʣʷʝʪʩʷ ʩʨʝʜʠ ʜʨʫʛʠʭ ʧʦʜʭʦʜʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ, 

ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. ʌʘʢʪʠʯʝʩʢʠ ʦʥʘ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʟʘʜʘʯʫ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʩʘʤʦʡ ʦʙʱʝʡ ʧʦʩʪʘʥʦʚʢʝ [4].  

ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ.ʉ. ʅʘʨʠʥʴʷʥʠ ʥʘ ʙʘʟʝ ʅ-ʤʦʜʝʣʝʡ ʙʳʣʘ ʩʦʟʜʘʥʘ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʨʝʰʘʪʴ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʝ ʢʣʘʩʩʳ ʟʘʜʘʯ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ ʢʘʢ ʵʢʦʥʦʤʠʢʘ ʠ 

ʬʠʥʘʥʩʳ, ʠʥʞʝʥʝʨʥʳʝ ʨʘʩʯʝʪʳ, ʢʘʣʝʥʜʘʨʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʘʪʝʤʘʪʠʢʘ, ʉɸʇʈ, ɻʀʉ ʠ ʜʨ. 

ʅʘ ʦʩʥʦʚʝ ʘʧʧʘʨʘʪʘ ʅ-ʤʦʜʝʣʝʡ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʪʘʢʠʝ ʧʨʠʢʣʘʜʥʳʝ ʩʠʩʪʝʤʳ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ 

ʢʦʤʧʣʝʢʩʳ ʢʘʢ UniCalc [5ï7], NeMo+[8], Time-Ex [9], ʌʠʥʇʣʘʥ [10], ʠ ʜʨ., ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

ʂ 2007 ʛʦʜʫ ʥʘʢʦʧʠʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʘʣʠʟʘʮʠʠ ʠ ʧʨʠʤʝʥʝʥʠʠ ʅ-ʤʦʜʝʣʝʡ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʫ ɸ.ʉ. ʅʘʨʠʥʴʷʥʠ ʚʦʟʥʠʢʣʘ ʠʜʝʷ ʥʘʧʠʩʘʥʠʷ ʩʦʚʤʝʩʪʥʦ ʩ ʫʯʝʥʠʢʘʤʠ ʠ ʢʦʣʣʝʛʘʤʠ ʙʦʣʴʰʦʡ ʤʦʥʦʛʨʘʬʠʠ, 

ʚ ʢʦʪʦʨʦʡ ʜʦʣʞʥʳ ʙʳʣʠ ʙʳʪʴ ʦʪʨʘʞʝʥʳ ʚʩʝ ʘʩʧʝʢʪʳ ʥʝʜʦʦʧʨʝʜʝʣʝʥʥʳʭ ʤʦʜʝʣʝʡ, ʚʢʣʶʯʘʷ ʚʦʧʨʦʩʳ ʪʝʦʨʠʠ, 

ʨʝʘʣʠʟʘʮʠʠ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʆʜʥʘʢʦ ʵʪʦʤʫ ʟʘʤʳʩʣʫ ʥʝ ʩʫʞʜʝʥʦ ʙʳʣʦ ʩʙʳʪʴʩʷ. 

ʉʪʘʪʴʷ ʦʨʛʘʥʠʟʦʚʘʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʜʘʝʪʩʷ ʢʨʘʪʢʦʝ ʥʝʬʦʨʤʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ 

ʘʧʧʘʨʘʪʘ ʅ-ʤʦʜʝʣʝʡ. ɺ ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦ ʝʛʦ ʧʝʨʚʳʭ ʨʝʘʣʠʟʘʮʠʷʭ ʠ ʦ ʩʪʘʥʦʚʣʝʥʠʠ ʤʝʪʦʜʘ 

ʅ-ʚʳʯʠʩʣʝʥʠʡ ʢʘʢ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ. ɺ ʯʝʪʚʝʨʪʦʡ ʛʦʚʦʨʠʪʩʷ ʦ ʧʨʠʤʝʥʝʥʠʠ 

ʅ-ʤʦʜʝʣʝʡ ʜʣʷ ʨʝʰʝʥʠʷ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ. ɺ ʧʷʪʦʡ ʜʘʝʪʩʷ ʘʥʘʣʠʟ ʧʨʦʙʣʝʤ, 

ʧʨʝʧʷʪʩʪʚʦʚʘʚʰʠʭ ʝʛʦ ʰʠʨʦʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ, ʠ ʫʢʘʟʳʚʘʶʪʩʷ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ. ɺ ɿʘʢʣʶʯʝʥʠʠ 

ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦ ʧʨʠʤʝʥʝʥʠʠ ʅ-ʤʦʜʝʣʝʡ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʠ ʦʙʩʫʞʜʘʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ 

ʤʝʪʦʜʘ ʅ-ʚʳʯʠʩʣʝʥʠʡ.  

II . ʆ ʄɽʊʆɼɽ ʅɽɼʆʆʇʈɽɼɽʃɽʅʅʓʍ ɺʓʏʀʉʃɽʅʀʁ 

ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʤʝʪʦʜʘ ʥʝʜʦʦʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʝʣʠʯʠʥʘʤ ʨʝʰʘʝʤʦʡ 

ʟʘʜʘʯʠ ʧʨʠʧʠʩʳʚʘʶʪʩʷ ʥʝʜʦʦʧʨʝʜʝʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ (ʥ-ʟʥʘʯʝʥʠʷ), ʟʘʜʘʶʱʠʝ ʥʝʢʦʪʦʨʫʶ ʦʙʣʘʩʪʴ ʚʦʟʤʦʞʥʳʭ 

ʟʥʘʯʝʥʠʡ (ʤʥʦʞʝʩʪʚʦ ʠʣʠ ʠʥʪʝʨʚʘʣ). ʕʪʠ ʟʥʘʯʝʥʠʷ ʩʚʷʟʳʚʘʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ 

ʚʠʜʝ ʦʙʳʯʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʥʝʨʘʚʝʥʩʪʚ ʠ ʣʦʛʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ (ʩʤ. ʨʠʩ.1). ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʦʛʨʘʥʠʯʝʥʠʡ, 

ʚʳʧʦʣʥʷʝʤʘʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʤʫ ʘʣʛʦʨʠʪʤʫ, ʦʩʥʦʚʘʥʥʦʤʫ ʥʘ ʧʦʪʦʢʦʚʦʤ ʫʧʨʘʚʣʝʥʠʠ ʧʦ ʜʘʥʥʳʤ, ʧʦʟʚʦʣʷʝʪ 

ʫʪʦʯʥʷʪʴ ʩʚʷʟʳʚʘʝʤʳʝ ʠʤʠ ʥʝʜʦʦʧʨʝʜʝʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʚ ʥʘʙʦʨ ʦʛʨʘʥʠʯʝʥʠʡ ï 

ʥʝʜʦʦʧʨʝʜʝʣʝʥʥʫʶ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʤʦʜʝʣʴ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʠʩʢʦʤʳʭ 

ʚʝʣʠʯʠʥ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʥʘʣʦʞʝʥʥʳʤ ʦʛʨʘʥʠʯʝʥʠʷʤ. 
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ʅʝʜʦʦʧʨʝʜʝʣʝʥʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʦʜʝʣʴ ʚ ʜʘʥʥʦʤ ʤʝʪʦʜʝ ʠʛʨʘʝʪ ʨʦʣʴ ʩʧʝʮʠʬʠʢʘʮʠʠ ʟʘʜʘʯʠ, 

ʥʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥ ʷʚʣʷʶʪʩʷ ʝʝ ʚʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʘ ʢʦʥʝʯʥʳʝ ï ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʝ ʨʝʰʝʥʠʷ. 

ʇʨʦʩʪʦʪʘ ʠ ʝʩʪʝʩʪʚʝʥʥʦʩʪʴ ʦʧʠʩʘʥʠʷ ʟʘʜʘʯʠ ʜʝʣʘʝʪ ʪʘʢʦʡ ʧʦʜʭʦʜ ʦʯʝʥʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ. 

 

 
˾͙ͫΦ мΦ ˿ͻ͔ͣ͊ ͔ͣͭͦ͒͊ ͔͔͔͔ͤ͒ͦͦͨͪ͒ͤͤ͡·ͻ ͍·;͙͔͙͚ͫͤ͡ 

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚ ʤʦʜʝʣʠ ʥʝʪ ʘʧʨʠʦʨʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʠʝ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʦʥ ʤʦʞʝʪ ʟʘʜʘʪʴ ʪʦʯʥʦ, 

ʢʘʢʠʝ ʝʤʫ ʥʝ ʠʟʚʝʩʪʥʳ ʩʦʚʩʝʤ, ʘ ʢʘʢʠʝ ï ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ (ʠʩʭʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʟʘʜʘʝʪʩʷ 

ʚ ʚʠʜʝ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʤʥʦʞʝʩʪʚʦ ʠʭ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ). ʀʩʧʦʣʴʟʫʷ ʤʦʜʝʣʴ ʟʘʜʘʯʠ ʠ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʟʥʘʯʝʥʠʷʭ ʝʝ ʧʘʨʘʤʝʪʨʦʚ, ʤʝʪʦʜʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʦʛʨʘʥʠʯʝʥʠʷʭ ʦʙʝʩʧʝʯʠʚʘʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʥʘʭʦʞʜʝʥʠʝ ʨʝʰʝʥʠʷ. 

ʂʦʥʢʫʨʝʥʪʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʜʥʫ ʠ ʪʫ ʞʝ ʤʦʜʝʣʴ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ (ʥʘʧʨʠʤʝʨ, ʧʨʷʤʳʭ ʠ ʦʙʨʘʪʥʳʭ). ʇʨʠ ʵʪʦʤ ʧʦʩʪʘʥʦʚʢʘ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʟʘʜʘʯʠ ʢʦʥʢʨʝʪʠʟʠʨʫʝʪʩʷ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʚ ʤʦʜʝʣʴ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʠ/ʠʣʠ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. 

III . ʈɽʐɸʊɽʃʔ UNICALC ʀ ʇʈʆɻʈɸʄʄʅʓʁ ʂʆʄʇʃɽʂʉ NEMO + 

ʇʝʨʚʦʡ ʧʨʠʢʣʘʜʥʦʡ ʩʠʩʪʝʤʦʡ, ʚ ʢʦʪʦʨʦʡ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʤʝʪʦʜ ʅ-ʚʳʯʠʩʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʨʝʰʘʪʝʣʴ 

UniCalc. ɽʛʦ ʫʩʧʝʭ ʦʙʫʩʣʦʚʣʝʥ ʫʜʘʯʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʘʧʧʘʨʘʪʘ ʥʝʜʦʦʧʨʝʜʝʣʝʥʥʳʭ ʤʦʜʝʣʝʡ ʩ ʤʝʪʦʜʘʤʠ 

ʠʥʪʝʨʚʘʣʴʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʣʛʝʙʨʳ, ʘ ʪʘʢʞʝ ʦʨʠʛʠʥʘʣʴʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʧʦʠʩʢʘ ʨʝʰʝʥʠʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʩʦʯʝʪʘʥʠʷ ʨʘʟʥʳʭ ʧʦʜʭʦʜʦʚ ʫʜʘʣʦʩʴ ʩʦʟʜʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʝʰʝʥʠʷ 

ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʨʦʠʟʚʦʣʴʥʦʡ ʩʣʦʞʥʦʩʪʠ. 

ʇʝʨʚʘʷ ʤʘʢʝʪʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʨʝʰʘʪʝʣʷ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʚ 1987 ʛʦʜʫ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʨʝʜʝ Unix, ʘ ʚ 

1991 ʛʦʜʫ ʧʦʷʚʠʣʘʩʴ ʚʝʨʩʠʷ ʨʝʰʘʪʝʣʷ UniCalc ʜʣʷ MS DOS, ʯʪʦ ʩʜʝʣʘʣʦ ʚʦʟʤʦʞʥʳʤ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ 

ʤʘʩʩʦʚʳʭ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ IBM PC ʠ ʩʦʚʤʝʩʪʠʤʳʭ ʩ ʥʠʤʠ. ʍʦʪʷ ʵʪʘ ʚʝʨʩʠʷ ʨʝʰʘʪʝʣʷ ʠʤʝʣʘ 
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ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʨʘʟʤʝʨ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʤʦʜʝʣʠ (ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʨʘʟʤʝʨʘ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ), ʥʦ, ʪʝʤ 

ʥʝ ʤʝʥʝʝ, ʨʝʰʘʪʝʣʴ ʧʨʠʚʣʝʢ ʚʥʠʤʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʚʦʝʡ ʧʨʦʩʪʦʪʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ ʙʳʣ ʧʨʠʦʙʨʝʪʝʥ 

ʨʷʜʦʤ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʙʶʨʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ ʠ 

ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ. 

ɺ 1994 ʛʦʜʫ ʧʦʷʚʠʣʘʩʴ ʚʝʨʩʠʷ ʨʝʰʘʪʝʣʷ UniCalc ʜʣʷ Windows 3.1, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʣʘ ʥʦʚʳʝ 

ʠʥʪʝʨʬʝʡʩʥʳʝ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʩʥʠʤʘʶʱʠʝ ʯʘʩʪʠʯʥʦ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʨʘʟʤʝʨ ʨʝʰʘʝʤʳʭ 

ʟʘʜʘʯ.  

ɺ 1995 ʛ. ʚʝʨʩʠʷ UniCalc/DOS ʧʨʦʰʣʘ ʪʝʩʪʠʨʦʚʘʥʠʝ ʚ ʬʠʨʤʝ SAIC (ʉʐɸ) ʠ ʙʳʣʦ ʚʳʩʦʢʦ ʦʮʝʥʝʥʘ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ.  

ɺ 1996 ʛʦʜʫ ʧʦʷʚʠʣʠʩʴ ʚʝʨʩʠʠ UniCalc ʜʣʷ ʧʦʧʫʣʷʨʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ Windows 95 ʠ 

Windows NT, ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʠʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

ɺ ʵʪʦʤ ʞʝ ʛʦʜʫ UniCalc ʵʢʩʧʦʥʠʨʦʚʘʣʩʷ ʥʘ ʢʨʫʧʥʝʡʰʝʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʚʳʩʪʘʚʢʝ 

CeBIT ʚ ɻʝʨʤʘʥʠʠ ʠ ʨʷʜʝ ʨʦʩʩʠʡʩʢʠʭ ʚʳʩʪʘʚʦʢ. 

ʉʣʝʜʫʝʪ ʦʟʘʤʝʪʠʪʴ, ʯʪʦ UniCalc ʥʘʰʝʣ ʧʨʠʤʝʥʝʥʠʝ ʚʦ ʤʥʦʛʠʭ ʥʘʫʯʥʳʭ, ʫʯʝʙʥʳʭ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʧʨʝʜʧʨʠʷʪʠʷʭ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ. ʉʨʝʜʠ ʥʠʭ ʪʘʢʠʝ ʠʟʚʝʩʪʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʢʘʢ ɸʚʪʦɺɸɿ, ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʟʘʚʦʜ ʭʠʤʢʦʥʮʝʥʪʨʘʪʦʚ, ʘʚʠʘʟʘʚʦʜ ʠʤ. ɹʝʨʠʝʚʘ (ʛ. ʊʘʛʘʥʨʦʛ), 

ʆɸʆ çʂʘʤʦʚè (ʈʦʩʩʠʷ), Dassault Aviation ʠ Dassault Systemes (ʌʨʘʥʮʠʷ).  

ʈʘʟʚʠʪʠʝʤ ʨʝʰʘʪʝʣʷ UniCalc ʩʪʘʣʘ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ NeMo+ [3],ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ 

ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ ʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤʠ ʥʝʜʦʦʧʨʝʜʝʣʸʥʥʳʤʠ ʪʠʧʘʤʠ 

ʜʘʥʥʳʭ. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʘʧʧʘʨʘʪʘ ʥʝʜʦʦʧʨʝʜʝʣʸʥʥʳʭ 

ʤʦʜʝʣʝʡ: ʝʩʣʠ UniCalc ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʪʦʣʴʢʦ ʩ ʯʠʩʣʦʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʪʦ ʚ NeMo+ ʨʝʘʣʠʟʫʶʪʩʷ 

ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʜʘʥʥʳʭ (ʤʥʦʞʝʩʪʚʘ, ʩʠʤʚʦʣʴʥʳʝ ʠ ʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠ ʜʨ.) ʠ ʨʘʟʚʠʪʳʝ 

ʤʝʭʘʥʠʟʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʝʰʘʪʴ ʩʣʦʞʥʳʝ ʢʦʤʙʠʥʘʪʦʨʥʳʝ ʟʘʜʘʯʠ. 

ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 1990-ʭ ʛʦʜʦʚ ʩʠʩʪʝʤʳ UniCalc ʠ NeMo+ ʙʳʣʠ ʧʨʠʦʙʨʝʪʝʥʳ ʬʨʘʥʮʫʟʩʢʦʡ 

ʢʦʤʧʘʥʠʝʡ Dassault Syst¯mes. ʅʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ NeMo+ ʧʦ ʟʘʢʘʟʫ Dassault Syst¯mes 

ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʨʝʰʘʪʝʣʴ ʟʘʜʘʯ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʦʛʨʘʥʠʯʝʥʠʷʭ NemoNext, ʢʦʪʦʨʳʡ ʫʩʧʝʰʥʦ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʤʦʜʫʣʝ ʫʧʨʘʚʣʝʥʠʷʤʠ ʟʥʘʥʠʷʤʠ ʉɸʇʈ CATIA V5 ʠ CATIA V6.  

IV. ʇʈʀʄɽʅɽʅʀɽ ʅ-ʄʆɼɽʃɽʁ ɼʃʗ ʈɽʐɽʅʀʗ ʌʀʅɸʅʉʆɺʆ-ʕʂʆʅʆʄʀʏɽʉʂʀʍ ɿɸɼɸʏ 

ɸ.ʉ. ʅʘʨʠʥʴʷʥʠ ʫʜʝʣʷʣ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠʤʝʥʝʥʠʶ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʠ ʝʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ 

ʫʯʘʩʪʠʠ ʅ-ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ɽʩʣʠ ʚʥʘʯʘʣʝ ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʠʭ ʟʘʜʘʯ ʚʳʩʪʫʧʘʣʠ 

ʟʘʜʘʯʠ ʠʟ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʪʦ ʧʦʪʦʤ ʬʦʢʫʩ ʧʦʩʪʝʧʝʥʥʦ ʩʤʝʩʪʠʣʩʷ ʥʘ 

ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. ʇʝʨʚʦʝ ʚʨʝʤʷ ʪʘʢʠʝ ʟʘʜʘʯʠ ʨʝʰʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ 

ʨʝʰʘʪʝʣʷ UniCalc, ʘ ʟʘʪʝʤ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʌʠʥʇʣʘʥ ï ʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʳʭ 

ʪʘʙʣʠʮ, ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ʨʘʙʦʪʫ ʩ ʠʥʪʝʨʚʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʩʚʦʝʛʦ ʨʦʜʘ Excel ʩʦ ʚʩʪʨʦʝʥʥʳʤ ʚ ʥʝʛʦ 

UniCalcôʦʤ. ʇʦʟʞʝ ʌʠʥʇʣʘʥ ʧʝʨʝʨʦʩ ʚ ʪʝʭʥʦʣʦʛʠʶ INTEGRA.NM[11]. 

ʄʦʜʝʣʴ ʟʘʜʘʯʠ, ʨʝʰʘʝʤʦʡ ʩʨʝʜʩʪʚʘʤʠ INTEGRA.NM, ʝʝ ʧʘʨʘʤʝʪʨʳ ʠ ʩʚʷʟʳʚʘʶʱʠʝ ʠʭ ʦʛʨʘʥʠʯʝʥʠʷ, 

ʭʨʘʥʷʪʩʷ ʚ ʷʯʝʡʢʘʭ ʪʘʙʣʠʮʳ. ʆʜʥʘʢʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʠʟʚʝʩʪʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ (ʥʘʧʨʠʤʝʨ, Excel), ʚ 

ʷʯʝʡʢʘʭ ʪʘʙʣʠʮʳ INTEGRA.NM ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʪʦʯʥʘʷ, ʥʦ ʠ ʯʘʩʪʠʯʥʦ ʠʟʚʝʩʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, 

ʟʘʜʘʥʥʘʷ ʚ ʚʠʜʝ ʠʥʪʝʨʚʘʣʦʚ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ (ʨʠʩ. 2). ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʚʳʯʠʩʣʝʥʠʡ ʠʣʠ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟʚʥʝ ʵʪʠ ʠʥʪʝʨʚʘʣʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʩʫʞʘʶʪʩʷ. 

 
˾͙ͫΦ2. ́ ͙͊͋͡;ͤ·͚ ͙͔ͤͭͪͺ͔͚ͫ Lb¢9Dw!.NM 
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ʗʯʝʡʢʠ ʵʣʝʢʪʨʦʥʥʦʡ ʪʘʙʣʠʮʳ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʬʦʨʤʫʣʘʤʠ-ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʚʠʜʘ ʠ 

ʩʣʦʞʥʦʩʪʠ (ʣʠʥʝʡʥʳʤʠ ʠ ʥʝʣʠʥʝʡʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ, ʥʝʨʘʚʝʥʩʪʚʘʤʠ, ʣʦʛʠʯʝʩʢʠʤʠ ʚʳʨʘʞʝʥʠʷʤʠ), ʧʨʠʯʝʤ 

ʢʦʣʠʯʝʩʪʚʦ ʩʚʷʟʝʡ ʜʣʷ ʦʜʥʦʡ ʷʯʝʡʢʠ ʥʝ ʦʛʨʘʥʠʯʝʥʦ. ɺʩʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʚʳʨʘʞʘʶʱʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʷʯʝʡʢʘʤʠ 

ʪʘʙʣʠʮʳ, ʦʙʨʘʟʫʶʪ ʝʜʠʥʫʶ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʩʝʪʴ ʠ ʜʦʧʫʩʢʘʶʪ ʢʘʢ ʧʨʷʤʳʝ, ʪʘʢ ʠ ʦʙʨʘʪʥʳʝ ʚʳʯʠʩʣʝʥʠʷ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʥʝ ʪʦʣʴʢʦ ʧʦʩʣʝʜʩʪʚʠʷ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ, ʥʦ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʩʘʤʠ ʵʪʠ ʨʝʰʝʥʠʷ, 

ʠʩʭʦʜʷ ʠʟ ʞʝʣʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚ ʙʫʜʫʱʝʤ. 

ɺʳʯʠʩʣʝʥʠʷ ʚ INTEGRA.NM ʤʦʛʫʪ ʚʝʩʪʠʩʴ ʧʦʰʘʛʦʚʦ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʟʘʜʘʪʴ ʪʦʯʥʳʝ ʠʣʠ 

ʩʫʟʠʪʴ ʠʥʪʝʨʚʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʝʨʝʩʯʠʪʘʪʴ ʦʩʪʘʣʴʥʳʝ. ʅʘ ʩʣʝʜʫʶʱʝʤ ʰʘʛʝ ʤʦʞʥʦ 

ʝʱʝ ʩʫʟʠʪʴ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʩʤʦʪʨʝʚ, ʢʘʢ ʚʝʜʫʪ ʩʝʙʷ ʦʩʪʘʣʴʥʳʝ. ʇʨʠ ʵʪʦʤ ʚʩʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʩʦʭʨʘʥʷʶʪʩʷ. ɽʩʣʠ ʥʘ ʢʘʢʦʤ-ʪʦ ʰʘʛʝ ʧʦʣʫʯʠʣʠʩʴ ʥʝʩʦʚʤʝʩʪʥʳʝ ʜʘʥʥʳʝ, ʣʠʙʦ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʟʘʤʝʪʠʣ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʧʨʠʥʷʣʠ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, ʤʦʞʥʦ ʚʝʨʥʫʪʴʩʷ ʢ ʣʶʙʦʤʫ 

ʩʦʭʨʘʥʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʠ ʥʘʧʨʘʚʠʪʴ ʚʳʯʠʩʣʝʥʠʷ ʧʦ ʜʨʫʛʦʤʫ ʧʫʪʠ. 

ʉʨʝʜʩʪʚʘ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ INTEGRA.NM ʘʜʘʧʪʠʨʦʚʘʥʳ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʠʥʪʝʨʚʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʘʢʪʠʚʥʳʝ ʵʢʨʘʥʳ 

(ɸʕ). ɸʕ ʩʦʩʪʦʠʪ ʠʟ ʬʨʘʛʤʝʥʪʘ ʪʘʙʣʠʮʳ, ʩʦʜʝʨʞʘʱʝʛʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ, ʠ 

ʜʠʘʛʨʘʤʤ, ʥʘ ʢʦʪʦʨʳʭ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦ ʠ ʩ ʫʯʝʪʦʤ ʜʠʥʘʤʠʢʠ ʠʭ ʠʟʤʝʥʝʥʠʷ. 

ʂʘʞʜʳʡ ʵʢʨʘʥ ʩʥʘʙʞʘʝʪʩʷ ʧʦʣʝʤ ʩ ʢʦʤʤʝʥʪʘʨʠʷʤʠ. ɺ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʣʠʮʦ, ʧʨʠʥʠʤʘʶʱʝʝ 

ʨʝʰʝʥʠʷ (ʃʇʈ) ʤʦʞʝʪ ʚʥʦʩʠʪʴ ʜʘʥʥʳʝ ʚ ʪʘʙʣʠʮʫ, ʧʝʨʝʩʯʠʪʳʚʘʪʴ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ. ɹʣʘʛʦʜʘʨʷ çʛʦʨʷʯʝʡè 

ʩʚʷʟʠ ʤʝʞʜʫ ʪʘʙʣʠʮʝʡ ʠ ʜʠʘʛʨʘʤʤʘʤʠ, ʚʩʝ ʠʟʤʝʥʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʜʠʘʛʨʘʤʤʘʭ (ʨʠʩ. 3). 

 
˾͙ͫΦ3Φ ˢ͙͍ͭͤ͟·͚ Ήͪ͊ͤ͟ 

ɺʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʩ ʠʥʪʝʨʚʘʣʴʥʳʤʠ ʦʮʝʥʢʘʤʠ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ, ʭʨʘʥʝʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʥʘʨʷʜʫ ʩ ʪʘʙʣʠʯʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ ʠ ʨʘʟʚʠʪʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, 

ʧʦʟʚʦʣʷʶʪ ʧʦʟʠʮʠʦʥʠʨʦʚʘʪʴ INTEGRA ʢʘʢ ʦʙʦʣʦʯʢʫ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

(ʉʇʇʈ), ʜʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʣʠʮʫ, ʧʨʠʥʠʤʘʶʱʝʤʫ ʨʝʰʝʥʠʷ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ 

ʘʣʴʪʝʨʥʘʪʠʚʳ ʨʘʟʚʠʪʠʷ ʩʠʪʫʘʮʠʠ ʠ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʝ ʜʝʡʩʪʚʠʷ ʥʫʞʥʦ ʧʨʝʜʧʨʠʥʷʪʴ ʩʝʡʯʘʩ, ʯʪʦʙʳ ʩʠʪʫʘʮʠʷ 

ʨʘʟʚʠʚʘʣʘʩʴ ʧʦ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʤʫ ʩʮʝʥʘʨʠʶ. 

ʅʘ ʙʘʟʝ ʪʝʭʥʦʣʦʛʠʠ INTEGRA ʨʝʰʘʣʦʩʴ ʤʥʦʞʝʩʪʚʦ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʙʳʣʘ ʫʩʧʝʰʥʦ ʦʧʨʦʙʦʚʘʥʘ ʚ ʨʘʤʢʘʭ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʝʢʪʦʚ ʄʠʥʦʙʦʨʦʥʳ ʈʌ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʤʦʜʝʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʄʦʩʢʚʳ, ʊʦʤʩʢʦʡ ʠ ʀʚʘʥʦʚʩʢʦʡ ʦʙʣʘʩʪʝʡ, ʘ ʪʘʢʞʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʦʜʝʣʝʡ 

ʵʢʦʥʦʤʠʢʠ ʈʝʩʧʫʙʣʠʢ ʂʘʟʘʭʩʪʘʥ ʠ ɹʦʣʛʘʨʠʷ. 

V. ʇʈʆɹʃɽʄʓ ʐʀʈʆʂʆɻʆ ʇʈʀʄɽʅɽʅʀʗ ʅ-ʄʆɼɽʃɽʁ ʀ ʇʋʊʀ ʀʍ ʈɽʐɽʅʀʗ 

ʅʝʩʤʦʪʨʷ ʥʘ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʫʩʧʝʭʠ ʚ ʨʝʘʣʠʟʘʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤ, ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ 

ʘʧʧʘʨʘʪʝ ʅ-ʤʦʜʝʣʝʡ, ʪʝʭʥʦʣʦʛʠʷ ʅ-ʤʦʜʝʣʝʡ ʥʝ ʥʘʰʣʘ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʉʘʤ ɸ.ʉ. ʅʘʨʠʥʴʷʥʠ ʚ ʪʦ 

ʚʨʝʤʷ ʧʠʩʘʣ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ʥʝʜʦʦʧʨʝʜʝʣʝʥʥʳʭ ʤʦʜʝʣʝʡ ʦʧʝʨʝʞʘʝʪ ʩʚʦʸ ʚʨʝʤʷ ʥʘ 20 ʣʝʪ. ʄʘʩʩʦʚʳʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʢʘʟʘʣʩʷ ʥʝ ʛʦʪʦʚʳʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʫʶ ʤʘʪʝʤʘʪʠʢʫ ʠ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ɼʘʞʝ ʥʝʩʤʦʪʨʷ ʥʘ ʫʩʧʝʰʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʌʠʥʇʣʘʥ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ, ʦʥʦ ʚʩʝ ʞʝ 

ʙʳʣʦ ʥʝ ʪʘʢʠʤ ʰʠʨʦʢʠʤ, ʢʘʢʦʛʦ ʵʪʘ ʩʠʩʪʝʤʘ ʟʘʩʣʫʞʠʚʘʣʘ. ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ï ʵʪʦ ʦʙʲʝʢʪʠʚʥʘʷ ʠ 

ʩʫʙʲʝʢʪʠʚʥʘʷ ʥʝʛʦʪʦʚʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ. ɸʣʝʢʩʘʥʜʨ ʉʝʤʝʥʦʚʠʯ, ʥʘʚʝʨʥʦʝ, 

ʥʝ ʟʨʷ ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʦʪʢʘʟʳʚʘʣʩʷ ʰʠʨʦʢʦ ʠ ʙʝʩʢʦʥʪʨʦʣʴʥʦ ʧʨʦʜʘʚʘʪʴ ʌʠʥʇʣʘʥ ʢʘʢ ʦʙʦʣʦʯʢʫ, ʜʘʙʳ ʥʝ 

ʜʠʩʢʨʝʜʠʪʠʨʦʚʘʪʴ ʠʜʝʶ, ʧʨʝʜʧʦʯʠʪʘʷ ʩʦʟʜʘʚʘʪʴ ʛʦʪʦʚʳʝ ʩʠʩʪʝʤʳ (ʤʦʜʝʣʠ ʢʦʥʢʨʝʪʥʳʭ ʧʨʝʜʤʝʪʥʳʭ 

ʦʙʣʘʩʪʝʡ) ʠ ʠʤʝʥʥʦ ʠʭ ʧʝʨʝʜʘʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ. ʆʥ ʥʝʦʜʥʦʢʨʘʪʥʦ ʛʦʚʦʨʠʣ, ʯʪʦ ʤʳ ï çʚʳʩʦʢʦʢʣʘʩʩʥʦʝ 

ʘʪʝʣʴʝè, ʘ ʥʝ çʤʘʛʘʟʠʥ ʛʦʪʦʚʦʛʦ ʧʣʘʪʴʷè. ʏʝʣʦʚʝʢ ʙʝʟ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʥʝ ʩʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʤʦʜʝʣʴ 
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ʪʘʢ, ʯʪʦʙʳ ʦʥʘ ʭʦʨʦʰʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʩʯʠʪʘʣʘʩʴ. ɸ ʩʫʙʲʝʢʪʠʚʥʫʶ ʥʝʛʦʪʦʚʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦʨʦʜʠʣʠ, ʢʘʢ 

ʵʪʦ ʥʠ ʧʘʨʘʜʦʢʩʘʣʴʥʦ, ʧʨʦʩʪʦʪʘ ʠ ʥʘʛʣʷʜʥʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ ʩʠʩʪʝʤʦʡ ʨʝʟʫʣʴʪʘʪʦʚ. ʈʫʢʦʚʦʜʠʪʝʣʠ ʩʨʝʜʥʝʛʦ 

ʟʚʝʥʘ ʦʜʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʚʥʝʜʨʠʪʴ ʵʪʫ ʩʠʩʪʝʤʫ, ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʧʝʨʚʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʩʪʘʣʠ ʦʪʢʨʦʚʝʥʥʦ ʩʘʙʦʪʠʨʦʚʘʪʴ ʚʥʝʜʨʝʥʠʝ ï ʫʞ ʩʣʠʰʢʦʤ ʧʨʦʟʨʘʯʥʦ ʚʳʛʣʷʜʝʣʠ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ. 

ʉʝʛʦʜʥʷ ʢ ʫʢʘʟʘʥʥʳʤ ʧʨʦʙʣʝʤʘʤ ʧʨʠʙʘʚʠʣʘʩʴ ʝʱʝ ʦʜʥʘ ï ʥʝʪ ʫʞʝ ʪʘʢʦʛʦ ʭʘʨʠʟʤʘʪʠʯʥʦʛʦ ʠ 

ʘʚʪʦʨʠʪʝʪʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʢʘʢʠʤ ʙʳʣ ɸ.ʉ. ʅʘʨʠʥʴʷʥʠ, ʢʦʪʦʨʳʡ ʙʳ ʧʨʦʧʘʛʘʥʜʠʨʦʚʘʣ ʠ ʧʨʦʜʚʠʛʘʣ çʚ ʚʝʨʭʘʭè 

ʪʝʭʥʦʣʦʛʠʶ ʅ-ʤʦʜʝʣʝʡ.  

 

 
˾͙ͫΦ 4Φ ˽͔͍͔͙͔ͪ͒ͫͭ͊ͤ͡ ͔ͣͭͦ͒͊ ͔͔͔͔ͤ͒ͦͦͨͪ͒ͤͤ͡·ͻ ͍·;͙͔͙͚ͫͤ͡ ͍ ˮˢˮ˾ ˽ ˽˾ 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʩʨʝʜʩʪʚ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʫʯʝʥʠʢʘʤʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʷʤʠ ɸ.ʉ. ʅʘʨʠʥʴʷʥʠ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ, ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʩʦʟʜʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʉʇʇʈ, 

ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʦʩʪʫʧ ʢ ʪʝʤ ʤʝʪʦʜʘʤ ʠ ʧʨʦʛʨʘʤʤʥʳʤ ʩʠʩʪʝʤʘʤ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ.ʉ. ʅʘʨʠʥʴʷʥʠ.  

ɺ ʀʉʀ ʉʆ ʈɸʅ ʨʘʟʨʘʙʦʪʘʥʳ ʩʨʝʜʩʪʚʘ ʢʦʤʧʣʝʢʩʥʦʡ ʧʦʜʜʝʨʞʢʠ ʩʦʟʜʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʉʇʇʈ ï 

ʧʦʩʪʨʦʝʥʳ ʦʥʪʦʣʦʛʠʷ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ çʇʦʜʜʝʨʞʢʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡè (ʇʇʈ), ʙʘʟʠʨʫʶʱʠʡʩʷ ʥʘ ʵʪʦʡ 

ʦʥʪʦʣʦʛʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʨʝʩʫʨʩ (ʀɸʀʈ) ʠ ʨʝʧʦʟʠʪʦʨʠʡ ʤʝʪʦʜʦʚ ʇʇʈ. ʆʥʪʦʣʦʛʠʷ ʇʇʈ 

ʚʢʣʶʯʘʝʪ ʬʨʘʛʤʝʥʪ, ʦʧʠʩʳʚʘʶʱʠʡ ʤʝʪʦʜ ʅ-ʚʳʯʠʩʣʝʥʠʡ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤ ʧʦʥʷʪʠʷ (ʨʠʩ. 1). ʉʘʤ ʤʝʪʦʜ ʠ 

ʨʝʘʣʠʟʫʶʱʠʝ ʝʛʦ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ, ʚʩʪʨʦʝʥʳ ʚ ʨʝʧʦʟʠʪʦʨʠʡ ʤʝʪʦʜʦʚ ʇʇʈ. ɸ ʀɸʀʈ ʇʇʈ 

[12]ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʰʠʨʦʢʠʡ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʢ ʦʥʪʦʣʦʛʠʠ, ʢ ʢʦʥʢʨʝʪʥʳʤ ʦʙʲʝʢʪʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʤʝʪʦʜʦʤ 

ʅ-ʚʳʯʠʩʣʝʥʠʡ, ʢ ʧʨʦʛʨʘʤʤʥʳʤ ʨʝʘʣʠʟʘʮʠʷʤ ʵʪʦʛʦ ʤʝʪʦʜʘ ʠ ʧʨʦʛʨʘʤʤʥʳʤ ʩʠʩʪʝʤʘʤ, ʙʘʟʠʨʫʶʱʠʤʩʷ ʥʘ ʥʝʤ.  

ʅʘ ʨʠʩ. 4 ʧʦʢʘʟʘʥʘ ʩʪʨʘʥʠʮʘ ʀɸʀʈ ʇʇʈ, ʥʘ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥ ʤʝʪʦʜ ʅ-ʚʳʯʠʩʣʝʥʠʡ, ʝʛʦ 

ʩʚʦʡʩʪʚʘ, ʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ ʠ ʬʦʨʤʘʣʠʟʤʘʤʠ. ʅʘ ʩʪʨʘʥʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʠʩʦʢ ʧʫʙʣʠʢʘʮʠʡ, 

ʦʧʠʩʳʚʘʶʱʠʭ ʜʘʥʥʳʡ ʤʝʪʦʜ, ʧʝʨʩʦʥʳ, ʨʘʟʚʠʚʘʶʱʠʝ ʝʛʦ, ʨʝʰʘʝʤʳʝ ʠʤ ʟʘʜʘʯʠ ʠ ʨʝʘʣʠʟʫʶʱʠʝ ʝʛʦ 

ʧʨʦʛʨʘʤʤʥʳʝ ʩʠʩʪʝʤʳ. ʇʦʣʴʟʦʚʘʪʝʣʴ, ʚʳʙʨʘʚ ʪʫ ʠʣʠ ʠʥʫʶ ʩʠʩʪʝʤʫ, ʧʦʣʫʯʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʵʪʦʡ ʩʠʩʪʝʤʝ, 

ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʝʝ ʧʨʠʤʝʥʝʥʠʶ ʠ ʧʨʠʤʝʨʳ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
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VI . ɺʓɺʆɼʓ ʀ ɿɸʂʃʖʏɽʅʀɽ 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʥʦʚʘ ʚʳʨʦʩ ʠʥʪʝʨʝʩ ʢ ʅ-ʤʦʜʝʣʷʤ. ʆʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʩʠʩʪʝʤʘʭ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ [13], ʥʦ ʠ ʚ ʨʦʙʦʪʦʪʝʭʥʠʢʝ [14], ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ 

ʨʝʢʦʛʥʦʩʮʠʨʦʚʢʠ ʤʦʙʠʣʴʥʳʭ ʨʦʙʦʪʦʚ [15], ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʮʝʥ [16] ʠ ʛʨʫʧʧ ʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʦʚ [17]. 

ʆʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʅ-ʤʦʜʝʣʝʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʫʜʦʙʥʳʤ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʤ 

ʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʬʠʢʘʮʠʠ ʟʘʜʘʯ, ʥʦ ʠ ʧʦʟʚʦʣʷʶʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚʳʯʠʩʣʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤ 

ʩʧʦʩʦʙʦʤ. ʇʦʩʢʦʣʴʢʫ ʚ ʦʩʥʦʚʝ ʅ-ʤʦʜʝʣʝʡ ʣʝʞʠʪ ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ ʧʘʨʘʣʣʝʣʴʥʳʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʨʘʙʦʪʳ ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʳʰʝʥʘ ʚʦ ʤʥʦʛʦ ʨʘʟ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ ʩ 

ʧʘʨʘʣʣʝʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ. ʅʘʜʝʝʤʩʷ, ʯʪʦ ʪʘʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʢʦʛʜʘ-ʥʠʙʫʜʴ ʩʦʩʪʦʠʪʩʷ, ʯʪʦ ʝʱʝ ʙʦʣʴʰʝ 

ʨʘʩʰʠʨʠʪ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʅ-ʤʦʜʝʣʝʡ. 

ʀʉʊʆʏʅʀʂ ʌʀʅɸʅʉʀʈʆɺɸʅʀʗ. ɹʃɸɻʆɼɸʈʅʆʉʊʀ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʛʨʘʥʪ ˉ 19-07-00762). 
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ʆ ʉʆɺʄɽʉʊʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ʉʆʎʀɸʃʀʉʊʀʏɽʉʂʀʍ ʉʊʈɸʅ ɺ ʆɹʃɸʉʊʀ ʉʆɿɼɸʅʀʗ 

ɺʓʏʀʉʃʀʊɽʃʔʅʓʍ ʉʀʉʊɽʄ ʅɸ ʇʆʉʃɽɼʅɽʄ ʕʊɸʇɽ (1980-ɽ ï ʅɸʏɸʃʆ 1990-ʍ ɻʆɼʆɺ) 

ɺʠʢʪʦʨ ʅʠʢʦʣʘʝʚʠʯ ɿʘʭʘʨʦʚ 

ʌʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝè ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ, 

vzakharov@ipiran.ru 

ɸʥʥʦʪʘʮʠʷ ï ɼʘʥʦ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʂʦʥʮʝʧʮʠʠ ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʘʢʘʜʝʤʠʷʤʠ ʥʘʫʢ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʩʪʨʘʥ. ʈʘʙʦʪʳ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ ʚ ʯʘʩʪʠ 

ʨʘʟʨʘʙʦʪʦʢ ʇʕɺʄ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʨʘʤʢʘʭ ʧʨʦʙʣʝʤʳ 1.1.4 çʈʘʟʨʘʙʦʪʢʘ ʠ ʦʩʚʦʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʕɺʄ, ʩʦʟʜʘʚʘʝʤʳʭ ʚ ʩʦʩʪʘʚʝ ɽʉ ʕɺʄ ʠ ʉʄ ʕɺʄè ʂʦʤʧʣʝʢʩʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ (ʂʇ ʅʊʇ) ʩʪʨʘʥ-ʯʣʝʥʦʚ ʉʕɺ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʙʦʪ ʚ ʯʘʩʪʠ ʩʦʟʜʘʥʠʷ ʚ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʩʪʨʘʥʘʭ ʚ 1980-ʝ ʛʦʜʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʕɺʄ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ʢʦʥʮʝʧʮʠʷ, ʧʝʨʩʦʥʘʣʴʥʘʷ ʕɺʄ, ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʝ ʩʪʨʘʥʳ. 

I. ɺɺɽɼɽʅʀɽ 

ɺ 1949 ʛʦʜʫ ʙʳʣ ʫʯʨʝʞʜʝʥ ʉʦʚʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʚʟʘʠʤʦʧʦʤʦʱʠ (ʉʕɺ) ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʩʪʨʘʥ. 

ʌʦʨʤʘʣʴʥʳʤ ʥʘʯʘʣʦʤ ʨʘʟʚʠʪʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʦʧʝʨʘʮʠʠ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʩʪʨʘʥ ʚ ʦʙʣʘʩʪʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 23 ʜʝʢʘʙʨʷ 1969 ʛʦʜʘ, ʢʦʛʜʘ ʙʳʣʦ ʧʦʜʧʠʩʘʥʦ 

ʄʝʞʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʝ ʩʦʛʣʘʰʝʥʠʝ ʠ ʦʙʨʘʟʦʚʘʥʘ ʄʝʞʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʘʷ ʢʦʤʠʩʩʠʷ ʧʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ 

ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʩʪʨʘʥ ʚ ʦʙʣʘʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ (ʄʇʂ ɺʊ), ʫʯʘʩʪʥʠʢʘʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʣʠʩʴ ʅʈɹ, 

ɺʅʈ, ɻɼʈ, ʈʝʩʧʫʙʣʠʢʘ ʂʫʙʘ, ʇʅʈ, ʉʈʈ, ʉʉʉʈ ʠ ʏʉʉʈ. ɺ ʨʘʤʢʘʭ ʉʕɺ, ʥʘʯʠʥʘʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ 1968 ʠ 

1975 ʛʦʜʘ, ʩʫʱʝʩʪʚʦʚʘʣʠ ʝʜʠʥʳʝ ʩʠʩʪʝʤʳ ɽʉ ʕɺʄ ʠ ʉʄ ʕɺʄ ʚ ʢʘʯʝʩʪʚʝ ʩʦʚʤʝʩʪʥʦʡ ʙʘʟʳ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʚ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʩʪʨʘʥʘʭ. ʕʪʠ ʧʨʦʛʨʘʤʤʳ ʙʳʣʠ ʚ ʦʩʥʦʚʥʦʤ 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʙʦʣʴʰʠʝ ʕɺʄ (ɽʉ ʕɺʄ) ʠ ʕɺʄ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ (ʉʄ ʕɺʄ). ʉ 1977 ʧʦ 1990 ʛʦʜ ʧʦʜ 

ʵʛʠʜʦʡ ʄʇʂ ɺʊ ʠʟʜʘʚʘʣʩʷ ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ "ɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʩʪʨʘʥ", ʚ ʢʦʪʦʨʦʤ 

ʧʫʙʣʠʢʦʚʘʣʠʩʴ ʩʪʘʪʴʠ ʦ ʥʦʚʳʭ ʨʘʟʨʘʙʦʪʢʘʭ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ. ɺʳʰʣʦ ʚ ʩʚʝʪ 27 

ʚʳʧʫʩʢʦʚ. 

ʂ ʥʘʯʘʣʫ 1980-ʭ ʛʦʜʦʚ ʚ ʤʠʨʝ ʚ ʩʚʷʟʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʧʝʨʩʦʥʘʣʴʥʳʭ ʕɺʄ ʥʘʯʘʣʩʷ ʙʫʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʙʫʢʚʘʣʴʥʦ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ. ɺ ʉʉʉʈ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʫʞʝ ʦʪʯʝʪʣʠʚʦ 

ʧʨʦʷʚʠʣʦʩʴ ʦʩʦʟʥʘʥʠʝ ʟʘʤʝʪʥʦʛʦ ʦʪʩʪʘʚʘʥʠʷ ʦʪ ʤʠʨʦʚʳʭ ʣʠʜʝʨʦʚ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʢʦʥʮʝ 1982 ʛʦʜʘ ʚ 

ʩʪʨʘʥʝ ʥʘʯʘʣʠʩʴ ʠʟʤʝʥʝʥʠʷ, ʟʘʪʨʦʥʫʚʰʠʝ ʠ ʦʙʣʘʩʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ʆʙʥʦʚʣʝʥʥʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʩʪʨʘʥʳ ʙʳʣ ʧʨʠʥʷʪ ʮʝʣʳʡ ʨʷʜ ʚʘʞʥʳʭ ʨʝʰʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʵʪʦʛʦ ʦʪʩʪʘʚʘʥʠʷ. 

II . ɺʆʉʉʊɸʅʆɺʃɽʅʀɽ ʈʆʃʀ ɸʂɸɼɽʄʀʀ ʅɸʋʂ ʉʉʉʈ 

ɺ 1960-ʭ ʛʦʜʘʭ ʚ ʉʉʉʈ ʚ ʨʘʤʢʘʭ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈ (ɸʅ ʉʉʉʈ) ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʩʪʨʘʥʳ ʙʳʣʠ ʧʨʠʥʷʪʳ ʨʝʰʝʥʠʷ ʦ ʧʝʨʝʜʘʯʝ ʮʝʣʦʛʦ ʨʷʜʘ ʠʥʩʪʠʪʫʪʦʚ ʠʟ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʚ ʚʝʜʦʤʩʪʚʝʥʥʦʝ 

ʧʦʜʯʠʥʝʥʠʝ. ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʵʪʦ ʟʘʪʨʦʥʫʣʦ ʠ ʦʙʣʘʩʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʩʢʘʟʘʣʦʩʴ ʥʘ ʨʘʟʚʠʪʠʠ ʵʪʦʡ ʦʪʨʘʩʣʠ. ʇʦʥʠʤʘʥʠʝ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʮʝʣʷʭ ʚʦʟʨʦʞʜʝʥʠʷ ʠ 

ʫʩʠʣʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʫʢ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʨʠʪʝʪʘ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ 3 ʤʘʨʪʘ 1983 

ʛʦʜʘ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈ ʆʪʜʝʣʝʥʠʷ ʠʥʬʦʨʤʘʪʠʢʠ, 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ (ʆʀɺʊɸ). ɺ ʩʦʩʪʘʚ ʆʀɺʊɸ ʚʦʰʣʠ ʯʝʪʳʨʝ ʨʘʥʝʝ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ 

ʠʥʩʪʠʪʫʪʘ, ʘ ʪʘʢʞʝ ʧʷʪʴ ʥʦʚʳʭ ʠʥʩʪʠʪʫʪʦʚ, ʩʦʟʜʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʧʫʱʝʥʥʳʤʠ ʚ ʦʜʠʥ ʜʝʥʴ, 29 ʠʶʣʷ 

1983, ʧʦʩʪʘʥʦʚʣʝʥʠʷʤʠ ʎʂ ʂʇʉʉ ʠ ʉʦʚʤʠʥʘ ʉʉʉʈ, ʚ ʪʦʤ ʯʠʩʣʝ ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʠʥʬʦʨʤʘʪʠʢʠ ɸʅ ʉʉʉʈ 

(ʀʇʀɸʅ). 

ɺ ʜʝʢʘʙʨʝ 1983 ʚ ʩʪʦʣʠʮʝ ɹʦʣʛʘʨʠʠ ʉʦʬʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʝʡ ʉʦʚʝʱʘʥʠʷ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʘʢʘʜʝʤʠʡ ʥʘʫʢ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʩʪʨʘʥ ʩʦʩʪʦʷʣʦʩʴ I ʉʦʚʝʱʘʥʠʝ ʂʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ 

ʘʢʘʜʝʤʠʡ ʥʘʫʢ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʩʪʨʘʥ ʧʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ ʠ ʠʥʬʦʨʤʘʪʠʢʝ (ʂʉɺʊʠʀ), ʢʦʪʦʨʳʡ 

ʚʦʟʛʣʘʚʠʣ ʚʠʮʝ-ʧʨʝʟʠʜʝʥʪ ɸʅ ʉʉʉʈ ʘʢʘʜʝʤʠʢ ɽ.ʇ. ɺʝʣʠʭʦʚ. ʅʘ ʵʪʦʤ ʩʦʚʝʱʘʥʠʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ɺʨʝʤʝʥʥʫʶ ʨʘʙʦʯʫʶ ʛʨʫʧʧʫ (ɺʈɻ) ʜʣʷ ʚʳʨʘʙʦʪʢʠ çʂʦʥʮʝʧʮʠʠ ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤè ʚ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʩʪʨʘʥʘʭ ʠ ʧʨʝʜʣʦʞʝʥʠʡ ʦʙ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ (ɺʊʠʀ).ɺ 

ʩʦʩʪʘʚ ɺʈɻ ʚʦʰʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʘʢʘʜʝʤʠʡ ʥʘʫʢ 11 ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʩʪʨʘʥ ï ʅʘʨʦʜʥʘʷ ʈʝʩʧʫʙʣʠʢʘ 

ɹʦʣʛʘʨʠʷ (ʅʈɹ), ɺʝʥʛʝʨʩʢʘʷ ʅʘʨʦʜʥʘʷ ʈʝʩʧʫʙʣʠʢʘ (ɺʅʈ), ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ ɺʴʝʪʥʘʤ (ʉʈɺ), 

ɻʝʨʤʘʥʩʢʘʷ ɼʝʤʦʢʨʘʪʠʯʝʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ (ɻɼʈ), ʂʦʨʝʡʩʢʘʷ ʅʘʨʦʜʥʦ-ɼʝʤʦʢʨʘʪʠʯʝʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ (ʂʅɼʈ), 

ʈʝʩʧʫʙʣʠʢʘ ʂʫʙʘ, ʄʦʥʛʦʣʴʩʢʘʷ ʅʘʨʦʜʥʘʷ ʈʝʩʧʫʙʣʠʢʘ (ʄʅʈ), ʇʦʣʴʩʢʘʷ ʅʘʨʦʜʥʘʷ ʈʝʩʧʫʙʣʠʢʘ (ʇʅʈ), 

ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ ʈʫʤʳʥʠʷ (ʉʈʈ), ʉʉʉʈ, ʏʝʭʦʩʣʦʚʘʮʢʘʷ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ 

(ʏʉʉʈ). (ɿʘʤʝʪʠʤ, ʯʪʦ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʩʦʭʨʘʥʠʣʠʩʴ ʩ ʧʨʝʞʥʠʤʠ ʥʘʟʚʘʥʠʷʤʠ ʪʦʣʴʢʦ ʪʨʠ ʠʟ ʵʪʠʭ 
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ʩʪʨʘʥ: ʉʈɺ, ʂʅɼʈ ʠ ʈʝʩʧʫʙʣʠʢʘ ʂʫʙʘ.) ʇʨʝʜʩʝʜʘʪʝʣʝʤ ɺʈɻ ʙʳʣ ʥʘʟʥʘʯʝʥ ʜʠʨʝʢʪʦʨ ʀʥʩʪʠʪʫʪʘ ʧʨʦʙʣʝʤ 

ʠʥʬʦʨʤʘʪʠʢʠ ɸʅ ʉʉʉʈ ɹʦʨʠʩ ʅʠʢʦʣʘʝʚʠʯ ʅʘʫʤʦʚ (ʪʦʛʜʘ ï ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ɸʅ ʉʉʉʈ, ʚ 1984 ʛ. ʠʟʙʨʘʥ 

ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʯʣʝʥʦʤ ɸʅ ʉʉʉʈ). 

ɺ ʪʝʯʝʥʠʝ 1984-85 ʛʛ. ʢʦʣʣʝʢʪʠʚ ʩʧʝʮʠʘʣʠʩʪʦʚ ɸʅ ʉʉʉʈ, ʘʢʘʜʝʤʠʡ ʥʘʫʢ ʨʝʩʧʫʙʣʠʢ ʉʉʉʈ, ʘʢʘʜʝʤʠʡ 

ʥʘʫʢ ʩʪʨʘʥ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʥʩʠʚʥʦʡ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʣ çʂʦʥʮʝʧʮʠʶ 

ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤè, ʢʦʪʦʨʘʷ ʙʳʣʘ ʦʜʦʙʨʝʥʘ ʠ ʫʪʚʝʨʞʜʝʥʘ ʚ ʠʶʥʝ 1985 ʛ. ʚ ʇʨʘʛʝ 

(ʏʉʉʈ) ʥʘ 3-ʤ ʟʘʩʝʜʘʥʠʠ ʂʉɺʊʠʀ [1-3]. ʕʪʘ ʂʦʥʮʝʧʮʠʷ ʙʳʣʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʦʪʚʝʪʦʤ 

ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʩʪʨʘʥ ʥʘ ʧʨʦʛʨʘʤʤʫ ɽʕʉ ʕʉʇʈʀʊ ʠ ʥʘ ʷʧʦʥʩʢʫʶ ʧʨʦʛʨʘʤʤʫ ʕɺʄ 5-ʛʦ ʧʦʢʦʣʝʥʠʷ. ɺ 

ʂʦʥʮʝʧʮʠʠ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ɺʊʠʀ ʥʘ ʧʝʨʠʦʜ ʜʦ 2010 ʛʦʜʘ ʚ 

ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʩʪʨʘʥʘʭ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʘʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ, ʢʦʪʦʨʳʝ 

ʩʣʝʜʦʚʘʣʦ ʧʨʦʚʝʩʪʠ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʥʦʚʳʝ ʢʘʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. 

III . ʂʆʅʎɽʇʎʀʗ ʅʆɺʓʍ ʇʆʂʆʃɽʅʀʁ ɺʓʏʀʉʃʀʊɽʃʔʅʓʍ ʉʀʉʊɽʄ 

ʉʝʡʯʘʩ, ʯʝʨʝʟ 35 ʣʝʪ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ, ʢʘʢ ʪʦʛʜʘ ʚʠʜʝʣʠʩʴ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ɺʊʠʀ ʥʘ ʧʝʨʠʦʜ ʜʦ 2010, ʧʦʵʪʦʤʫ ʤʳ ʧʨʝʜʩʪʘʚʠʤ ʠʭ ʙʫʢʚʘʣʴʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʣʦʞʝʥʥʳʤ ʚ ʂʦʥʮʝʧʮʠʠ. 

ʊʝʤʘʪʠʢʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʩʠʩʪʝʤ ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ, ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ: 

1. ɸʨʭʠʪʝʢʪʫʨʘ ʕɺʄ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ 

1.1. ʈʘʟʚʠʪʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʘʨʭʠʪʝʢʪʫʨ 

1.2. ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤ ʙʦʣʴʰʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʧʘʨʘʣʣʝʣʠʟʤʘ ʥʘ ʦʩʥʦʚʝ 

ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʘʨʭʠʪʝʢʪʫʨ 

1.3. ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʤʘʰʠʥʳ ʜʣʷ ʙʘʟ ʟʥʘʥʠʡ, ʘʜʘʧʪʠʚʥʳʭ ʠ ʦʙʫʯʘʶʱʠʭʩʷ ʩʠʩʪʝʤ, ʦʙʨʘʙʦʪʢʠ 

ʩʠʤʚʦʣʦʚ ʠ ʠʟʦʙʨʘʞʝʥʠʡ 

1.4. ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʤʝʪʦʜʳ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ 

1.5. ʉʠʩʪʝʤʥʦ-ʣʦʛʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ ʚʥʫʪʨʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

2. ʈʘʩʧʨʝʜʝʣʝʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ (ʈɺʉ) 

2.1.  ɸʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ ʈɺʉ 

2.2.  ʆʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʈɺʉ 

2.3.  ʈʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

2.4.  ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠʥʪʝʨʬʝʡʩʳ 

3. ɸʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʙʘʟʝ ʥʦʚʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ 

3.1. ʉʦʟʜʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʧʘʨʘʣʣʝʣʴʥʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʠ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ ʤʘʰʠʥʘʭ ʩ ʨʘʟʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ 

3.2. ʉʦʟʜʘʥʠʝ ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʨʝʰʝʥʠʷ ʩʣʘʙʦ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʟʘʜʘʯ 

3.3. ʈʘʟʨʘʙʦʪʢʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʠ ʩʠʤʚʦʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

3.4. ʉʦʟʜʘʥʠʝ ʠʥʪʝʨʚʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʨʝʰʝʥʠʷ ʯʠʩʣʝʥʥʳʭ ʟʘʜʘʯ 

3.5. ʈʘʟʚʠʪʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

4. ʉʦʟʜʘʥʠʝ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ) 

4.1.  ʊʝʭʥʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʩʦʟʜʘʥʠʷ ʇʆ 

4.2.  ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ (ʦʢʨʫʞʝʥʠʝ ʧʨʦʛʨʘʤʤʠʩʪʘ) 

4.3.  ʅʘʜʝʞʥʦʩʪʴ ʇʆ 

4.4.  ʄʦʙʠʣʴʥʦʩʪʴ ʇʆ 

4.5.  ʆʙʝʩʧʝʯʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʥʦʚʳʭ ʕɺʄ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ 

4.6.  ʇʦʜʜʝʨʞʢʘ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʇʆ 

4.7.  ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʧʨʠʢʣʘʜʥʦʛʦ ʇʆ 

4.8.  ɹʘʟʦʚʦʝ ʇʆ 

5. ɹʘʟʘ ʟʥʘʥʠʡ, ʘʜʘʧʪʠʚʥʳʝ ʠ ʦʙʫʯʘʶʱʠʝ ʩʠʩʪʝʤʳ 

5.1.  ʉʦʟʜʘʥʠʝ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʥʘʥʠʡ 

5.2.  ʉʦʟʜʘʥʠʝ ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʩʦʚ ʦʙʫʯʝʥʠʷ ʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ (ʧʨʦʙʣʝʤ) 

5.3.  ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʤʳʰʣʝʥʠʷ 

5.4.  ʉʦʟʜʘʥʠʝ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ 

5.5.  ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ ʧʦʥʠʤʘʥʠʷ ʦʙʨʘʟʦʚ 

5.6.  ʄʝʭʘʥʠʟʤʳ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

5.7.  ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʟʥʘʥʠʡ 

5.8.  ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

5.9.  ɼʠʘʣʦʛʦʚʳʝ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ 

6. ʄʝʪʦʜʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʠʩʪʝʤʘʭ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

6.1.  ʄʝʪʦʜʳ ʟʘʱʠʪʳ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ 
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6.2.  ʄʝʪʦʜʳ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ 

7. ɺʥʝʰʥʠʝ ʟʘʧʦʤʠʥʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ 

7.1.  ʈʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʤʘʛʥʠʪʥʦʡ ʟʘʧʠʩʠ ʠʥʬʦʨʤʘʮʠʠ 

7.2.  ʈʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʦʧʪʠʯʝʩʢʦʡ ʠ ʤʘʛʥʠʪʦʦʧʪʠʯʝʩʢʦʡ ʟʘʧʠʩʠ ʠʥʬʦʨʤʘʮʠʠ 

7.3.  ʈʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ɹʀʉ 

8. ʅʦʚʳʝ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʩʪʨʦʡʩʪʚ 

8.1.  ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʩʦʟʜʘʥʠʷ ʫʩʪʨʦʡʩʪʚ ʚʚʦʜʘ/ʚʳʚʦʜʘ 

8.2.  ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʟʘʧʦʤʠʥʘʶʱʠʭ ʩʨʝʜ 

9. ʉʨʝʜʩʪʚʘ ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʠ ʠʥʪʝʨʬʝʡʩʘ çʯʝʣʦʚʝʢ-ʤʘʰʠʥʘè 

9.1.  ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʩʨʝʜʩʪʚʘ ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʠ ʠʥʪʝʨʬʝʡʩʘ çʯʝʣʦʚʝʢ-ʤʘʰʠʥʘè 

9.2.  ʉʨʝʜʩʪʚʘ ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʠ ʠʥʪʝʨʬʝʡʩʘ çʯʝʣʦʚʝʢ-ʤʘʰʠʥʘè, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʢʦʥʝʯʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʕɺʄ 

9.3.  ɺʚʦʜ/ʚʳʚʦʜ ʨʝʯʝʚʦʡ ʠ ʟʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

9.4.  ʇʨʦʙʣʝʤʳ ʵʨʛʦʥʦʤʠʢʠ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ 

9.5.  ɺʚʦʜ/ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʷʟʳʢʘʭ 

10. ʕʣʝʤʝʥʪʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʙʘʟʘ 

10.1. ʉʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ ʕɺʄ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ 

10.2. ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ 

10.3. ʉʦʟʜʘʥʠʝ ʧʨʠʙʦʨʦʚ ʥʘ ʥʦʚʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʘʭ 

10.4. ʈʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʤʦʣʝʢʫʣʷʨʥʦʡ ʵʧʠʪʘʢʩʠʠ 

11. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʩʨʝʜʩʪʚ ɺʊ ʠ ʢʦʤʧʦʥʝʥʪʦʚ 

11.1. ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʉɹʀʉ ʠ ʩʨʝʜʩʪʚ ɺʊ (ʷʟʳʢʠ ʦʧʠʩʘʥʠʷ, 

ʩʨʝʜʩʪʚʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʚʝʨʠʬʠʢʘʮʠʠ) 

11.2. ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦʩʪʨʦʝʥʠʷ ʪʝʩʪʦʚ 

11.3. ʄʝʪʦʜʳ ʩʦʟʜʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʜʠʘʛʥʦʩʪʠʨʫʝʤʳʭ ʩʭʝʤ 

11.4. ʉʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʪʦʧʦʣʦʛʠʠ ʉɹʀʉ 

11.5. ʉʠʩʪʝʤʳ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ɺʊ 

11.6. ɻʠʙʢʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʉɹʀʉ 

11.7. ɻʠʙʢʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʩʨʝʜʩʪʚ ɺʊʠʀ 

11.8. ɹʘʟʳ ʟʥʘʥʠʡ ʠ ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ʚ ʦʙʣʘʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ 

ʕʪʠ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʥʦʩʷʪʩʷ ʢ ʯʝʪʳʨʝʤ ʦʙʣʘʩʪʷʤ:  

- ʈʘʟʨʘʙʦʪʢʘ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ 

- ʈʘʟʨʘʙʦʪʢʘ ʵʣʝʤʝʥʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʕɺʄ 

ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ 

- ʈʘʟʨʘʙʦʪʢʘ ʪʝʦʨʠʠ ʠ ʘʣʛʦʨʠʪʤʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʜʘʯ ʥʘ ʕɺʄ ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ 

- ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʕɺʄ ʥʦʚʳʭ 

ʧʦʢʦʣʝʥʠʡ 

ɺ ʂʦʥʮʝʧʮʠʠ ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʙʳʣʦ ʜʝʪʘʣʴʥʦ ʦʙʦʩʥʦʚʘʥʦ ʩʦʜʝʨʞʘʥʠʝ 

ʥʝʦʙʭʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʠʚʝʜʝʥʘ ʪʝʤʘʪʠʢʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʨʘʙʦʪ ʠ ʦʞʠʜʘʝʤʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʅʀʈ. ʇʦ ʢʘʞʜʦʤʫ ʧʫʥʢʪʫ ʫʢʘʟʳʚʘʣʩʷ ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. 

ɺʳʧʦʣʥʝʥʠʝ ʂʦʥʮʝʧʮʠʠ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʧʨʦʚʦʜʠʪʴ ʚ ʚʠʜʝ ʜʝʩʷʪʠ ʢʦʤʧʣʝʢʩʥʳʭ ʥʘʫʯʥʳʭ ʧʨʦʝʢʪʦʚ (ʂʅʇ), 

ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʢʦʣʣʝʢʪʠʚʘʤʠ: 

- ʉʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʟʥʘʥʠʡ (ʂʅʇ-1)  

- ʉʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʤʘʰʠʥʥʘʷ ʛʨʘʬʠʢʘ (ʂʅʇ-2) 

- ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ (ʂʅʇ-3)  

- ʉʝʪʠ ʕɺʄ (ʂʅʇ-4) 

- ʉʠʩʪʝʤʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ (ʂʅʇ-5) 

- ʆʪʢʘʟʦʫʩʪʦʡʯʠʚʳʝ ʩʠʩʪʝʤʳ (ʂʅʇ-6) 

- ʅʦʚʳʝ ʚʥʝʰʥʠʝ ʟʘʧʦʤʠʥʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ(ɺɿʋ) (ʂʅʇ-7) 

- ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʕɺʄ ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ (ʂʅʇ-8) 

- ʅʦʚʳʝ ʘʣʛʦʨʠʪʤʳ ʠ ʘʨʭʠʪʝʢʪʫʨʳ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ (ʂʅʇ-9) 

- ʋʯʝʙʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ (ʂʅʇ-10) 

ɼʣʷ ʨʫʢʦʚʦʜʩʪʚʘ ʨʝʘʣʠʟʘʮʠʝʡ ʂʦʥʮʝʧʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʂʉɺʊʠʀ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ 

ʂʦʤʠʩʩʠʷ ʧʦ ʥʦʚʳʤ ʧʦʢʦʣʝʥʠʷʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ (ʂʅɺʉ), ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʢʦʪʦʨʦʡ ʙʳʣ ʥʘʟʥʘʯʝʥ 

ʘʢʘʜʝʤʠʢ ɹ.ʅ. ʅʘʫʤʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʠ ʧʝʨʝʜ ʂʅɺʉ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʦʙʝʩʧʝʯʝʥʠʷ 
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ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʝʭ ʵʬʬʝʢʪʠʚʥʳʭ ʬʦʨʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ï ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʠ ʣʘʙʦʨʘʪʦʨʠʡ, ʧʨʦʚʝʜʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʢʦʥʬʝʨʝʥʮʠʡ ʠ ʩʠʤʧʦʟʠʫʤʦʚ, ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʞʫʨʥʘʣʘ, ʧʫʙʣʠʢʘʮʠʷ ʩʙʦʨʥʠʢʦʚ ʠ ʧʨ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʧʨʠʥʷʪʳʤʠ ʨʝʰʝʥʠʷʤʠ ʚ 1988 ʛʦʜʫ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʠʥʩʪʠʪʫʪʝ ʢʠʙʝʨʥʝʪʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

(ɹʝʨʣʠʥ, ɻɼʈ) ʠʟʜʘʪʝʣʴʩʪʚʦ ñAkademie-Verlag Berlinò ʥʘʯʘʣʦ ʠʟʜʘʚʘʪʴ çɾʫʨʥʘʣ ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤè (ñJournal of New generation Computer systemsò). ɺ ʥʝʤ ʦʩʚʝʱʘʣʩʷ ʭʦʜ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʙʦʪ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ. ʕʪʦʪ ʞʫʨʥʘʣ ʚʳʭʦʜʠʣ ʜʦ ʩʝʨʝʜʠʥʳ 1991 ʛʦʜʘ, ʢʦʛʜʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ 

ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ ʬʘʢʪʠʯʝʩʢʠ ʧʨʝʢʨʘʪʠʣʘʩʴ ʚ ʩʚʷʟʠ ʩ ʠʟʚʝʩʪʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ-

ʫʯʘʩʪʥʠʢʘʭ. ɺʳʰʣʠ ʚ ʩʚʝʪ 14 ʥʦʤʝʨʦʚ ʞʫʨʥʘʣʘ. 

IV. ɼɽʗʊɽʃʔʅʆʉʊʔ ɺ ʆɹʃɸʉʊʀ ʉʆɿɼɸʅʀʗ ʇɽʈʉʆʅɸʃʔʅʓʍ ʂʆʄʇʔʖʊɽʈʆɺ 

ɺʦʧʨʦʩʘʤʠ ʩʦʟʜʘʥʠʷ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ ʟʘʥʠʤʘʣʠʩʴ ʚ 

ʨʘʤʢʘʭ ʂʅʇ-5 çʉʠʩʪʝʤʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚè. ɿʘʜʘʯʠ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʢʘʢ  

ʇʘʩʧʦʨʪ ʧʨʦʝʢʪʘ çʉʠʩʪʝʤʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚè (ʂʅʇ-5) 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʘ ï ʃʘʥʜʘʫ ʀ.ʗ. (ʀʇʀɸʅ, ʛ. ʄʦʩʢʚʘ). 

ɻʦʣʦʚʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ï ʀʇʀɸʅ 

ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʠʩʧʦʣʥʠʪʝʣʴ ï ʉʉʉʈ 

ʉʦʠʩʧʦʣʥʠʪʝʣʠ: ʅʈɹ, ɺʅʈ, ɻɼʈ, ʂʅɼʈ, ʄʅʈ, ʇʅʈ, ʏʉʉʈ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʝʢʪʘ ʜʦʣʞʥʳ ʙʳʪʴ: 

- ʦʧʨʝʜʝʣʝʥʳ ʦʙʣʘʩʪʠ ʠ ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʇʂ ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ; 

- ʚʳʨʘʙʦʪʘʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʇʂ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 

- ʨʘʟʨʘʙʦʪʘʥʳ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʳʝ ʠʥʪʝʨʬʝʡʩʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʇʂ; 

- ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʦʝʢʪʳ ʩʦʟʜʘʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʇʂ. 

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʘʙʦʪ: 

- ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, 

ʦʙʲʝʤʫ ʧʘʤʷʪʠ, ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʨʝʰʝʥʠʷʤ ʇʂ ï 1986/1988 ʛʛ. 

- ʀʩʩʣʝʜʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ 

ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʇʂ ï 1985/1988 ʛʛ. 

- ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ, ʦʙʣʝʛʯʘʶʱʠʭ 

ʦʙʱʝʥʠʝ ʩ ʇʂ ʠ ʠʩʧʦʣʴʟʫʶʱʠʭ ʥʦʚʳʝ ʩʨʝʜʩʪʚʘ ʚʚʦʜʘ/ʚʳʚʦʜʘ (ʨʝʯʠ, ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʪ.ʜ.) ï 

1986/1989 ʛʛ. 

- ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʙʠʣʴʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩ 

ʮʝʣʴʶ ʧʝʨʝʥʦʩʘ ʇʆ ʩʫʱʝʩʪʚʫʶʱʠʭ ʇʂ ʥʘ ʇʂ ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ ï 1985/1988 ʛʛ. 

- ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʨʝʜʩʪʚ ʦʧʠʩʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʇʂ ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ ï 

1985/1988 ʛʛ. 

- ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʪʨʫʢʪʫʨʳ ʠ ʩʦʩʪʘʚʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʇʂ ʥʦʚʳʭ 

ʧʦʢʦʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʤʦʜʝʣʝʡ ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʢʦʤʧʦʥʝʥʪ ï 1986/1990 ʛʛ. 

- ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ ʇʂ ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ ï 1986/1990 ʛʛ. 

ʇʨʦʝʢʪ ʠʩʭʦʜʠʣ ʠʟ ʧʨʦʛʥʦʟʘ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʇʂ ʥʘ ʢʘʞʜʦʤ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʦʜʢʣʶʯʝʥʠʷ ʠʭ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʩʝʪʷʤ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʙʘʥʢʘʤ ʜʘʥʥʳʭ ʠ ʟʥʘʥʠʡ 

ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʣʠʩʴ ʤʝʪʦʜʳ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʙʠʣʴʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ), 

ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʩʨʝʜʩʪʚʘ ʦʧʠʩʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ, ʩʪʨʫʢʪʫʨʘ ʠ ʩʦʩʪʘʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʇʂ ʥʦʚʳʭ 

ʧʦʢʦʣʝʥʠʡ, ʥʦʚʳʝ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʳʝ ʠʥʪʝʨʬʝʡʩʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʚʦʜ ʟʘʜʘʥʠʡ ʠ ʟʘʧʨʦʩʦʚ ʢ ʩʠʩʪʝʤʝ ʥʘ 

ʷʟʳʢʝ, ʙʣʠʟʢʦʤ ʢ ʝʩʪʝʩʪʚʝʥʥʦʤʫ. 

ʆʙʱʠʝ ʠʪʦʛʠ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ï ʨʘʟʨʘʙʦʪʘʥʳ ʤʘʢʝʪʥʳʝ ʦʙʨʘʟʮʳ 32-ʨʘʟʨʷʜʥʳʭ ʇʕɺʄ ʥʘ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʝ ʪʠʧʘ 80386 ʠ ʧʝʨʝʜʘʥʳ ʥʘ ʟʘʚʦʜʳ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ RISC-ʘʨʭʠʪʝʢʪʫʨʳ, 

ʪʨʘʥʩʧʴʶʪʝʨʘ. ʈʝʘʣʠʟʦʚʘʥʘ ʘʙʩʪʨʘʢʪʥʘʷ ʤʘʰʠʥʘ ʩ ʨʘʩʰʠʨʷʝʤʳʤ ʥʘʙʦʨʦʤ ʢʦʤʘʥʜ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʏʉʉʈ). ʈʘʟʨʘʙʦʪʘʥʘ ʫʥʠʬʠʮʠʨʦʚʘʥʥʘʷ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ʋʆʉ) ʜʣʷ 16-

ʨʘʟʨʷʜʥʳʭ ʇʕɺʄ, ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʧʦ ʨʷʜʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʝʚʦʩʭʦʜʠʚʰʘʷ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʥʘ ʨʳʥʢʝ, 

ʤʦʙʠʣʴʥʘʷ ʆʉ ʪʠʧʘ Unix, ʪʠʧʦʚʳʝ ʇʇʇ ʜʣʷ ʇʕɺʄ.  

ɺʨʝʤʷ ʧʦʜʪʚʝʨʜʠʣʦ ʧʨʘʚʠʣʴʥʦʩʪʴ ʦʮʝʥʢʠ ʨʦʣʠ ʠ ʤʝʩʪʘ ʇʂ ʚ ʩʠʩʪʝʤʘʭ ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ ʠ ʦʧʝʨʝʜʠʣʦ 

ʩʘʤʳʝ ʩʤʝʣʳʝ ʧʨʦʛʥʦʟʳ ʚ ʯʘʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʇʂ. 

ʂʦʥʮʝʧʮʠʷ ʩʪʘʣʘ ʚʘʞʥʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʂʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʝʩʩʘ (ʂʇ ʅʊʇ) ʩʪʨʘʥ-ʯʣʝʥʦʚ ʉʕɺ, ʨʘʙʦʪʳ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʩʦʩʪʘʚʝ ʧʨʦʙʣʝʤ 

1.1.4 çʈʘʟʨʘʙʦʪʢʘ ʠ ʦʩʚʦʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʕɺʄ, ʩʦʟʜʘʚʘʝʤʳʭ ʚ ʩʦʩʪʘʚʝ 

ɽʉ ʕɺʄ ʠ ʉʄ ʕɺʄè ʠ 1.1.9 çʇʨʦʚʝʜʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤè. ɺ ʨʘʙʦʪʘʭ ʧʦ ʵʪʠʤ ʧʨʦʙʣʝʤʘʤ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʙʦʣʝʝ 60 ʦʨʛʘʥʠʟʘʮʠʡ ʩʪʨʘʥ-
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ʫʯʘʩʪʥʠʮ ʩʦʛʣʘʰʝʥʠʷ. ʈʘʙʦʪʘ ʧʦ ʵʪʠʤ ʧʨʦʛʨʘʤʤʘʤ ʚʝʣʘʩʴ ʜʦ 1991 ʛʦʜʘ ï ʛʦʜʘ ʨʘʩʧʘʜʘ ʉʉʉʈ ʠ ʩʘʤʦʛʦ ʉʕɺ. 

ʈʘʙʦʪʳ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʉʉʉʈ ʢʦʦʨʜʠʥʠʨʦʚʘʣʠʩʴ ʩʦʟʜʘʥʥʳʤ ʚ 1985 ʛʦʜʫ ʄʝʞʦʪʨʘʩʣʝʚʳʤ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʤ ʢʦʤʧʣʝʢʩʦʤ çʇʝʨʩʦʥʘʣʴʥʳʝ ʕɺʄè (ʄʅʊʂ ʇʕɺʄ), ʛʜʝ ʛʦʣʦʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʙʳʣ ʀʇʀɸʅ. 

ʈʘʙʦʪʳ ʚ ʨʘʤʢʘʭ ʂʅʇ-5 ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʪʝʩʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʩ ʨʘʙʦʪʘʤʠ, ʚʳʧʦʣʥʷʚʰʠʤʠʩʷ ʚ ʩʦʩʪʘʚʝ 

ʧʨʦʙʣʝʤʳ 1.1.4. ɺ ʦʪʯʝʪʝ ʟʘ 1988 ʛʦʜ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʧʦ ʧʨʦʙʣʝʤʝ 1.1.4 ʀʇʀɸʅ, ʢʘʢ ʢʦʦʨʜʠʥʘʪʦʨ ʟʘʜʘʥʠʷ, 

ʩʦʪʨʫʜʥʠʯʘʝʪ ʩ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 8 ʩʪʨʘʥ (ʚ ʅʈɹ ï ʀʄʇʊ, ʀʊʂʈ; ʚ ɺʅʈ ï ɺʠʜʝʦʪʦʥ, 

ʉʂʀ; ɻɼʈ ï ʅʇ çʈʦʙʦʪʨʦʥè; ʂʫʙʘ ï ʀʅʉɸʂ; ʇʅʈ ï ʄʝʨʘ, ʀʄʄ, ʕʣʴʚʨʦ; ʉʈʈ ï ʀʊʏʀ; ʉʉʉʈ ï ʄʅʊʂ 

çʇʕɺʄè; ʏʉʉʈ ï ɺʋɺʊ). ʅʘ 29 ʟʘʩʝʜʘʥʠʠ ʄʇʂ ʧʦ ɺʊ (ʤʘʡ 1988 ʛ.) ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ 

ɻʦʣʦʚʥʦʡ ʩʝʢʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʇʕɺʄ (ɻʉ-5) ʚ ʩʦʩʪʘʚʝ ʂʦʤʧʣʝʢʩʥʦʛʦ ʉʦʚʝʪʘ ɻʣʘʚʥʳʭ ʢʦʥʩʪʨʫʢʪʦʨʦʚ 

(ʂʉ ɻʂ) ʄʇʂ ʧʦ ɺʊ. ʆʪ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ ʧʦ ʇʕɺʄ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʚʂʉ ɻʂ ʙʳʣʠ ʥʘʟʥʘʯʝʥʳ: 

ʦʪ ʅʈɹ ï ʂʠʨʠʣ ɹʦʷʥʦʚ, ʜʠʨʝʢʪʦʨ ʀʄʇʊ 

ʦʪ ɺʅʈ ï ɽʥʝ ɻʘʣ, ʟʘʤ. ʈʫʢʦʚʦʜʠʪʝʣʷ ʣʘʙʦʨʘʪʦʨʠʠ ʉʂʀ 

ʦʪ ɻɼʈ ï ʍʘʥʩ-ɻʝʦʨʛ ʖʥʛʥʠʢʝʣʴ, ʜʠʨʝʢʪʦʨ ʩʧʝʮʦʙʣʘʩʪʠ ʅʇ ʈʦʙʦʪʨʦʥ ʕʣʝʢʪʨʦʥʠʢ ʂʘʨʣ-ʄʘʨʢʩ-

ʐʪʘʜʪ 

ʦʪ ʇʅʈ ï ɹʨʦʥʠʩʣʘʚ ʇʠʚʦʚʘʨ, ʜʠʨʝʢʪʦʨ ʀʄʄ 

ʦʪ ʉʈʈ ï ʊʠʙʝʨʶ ʀʣʠʥ, ʟʘʤ. ɼʠʨʝʢʪʦʨʘ ʅʀʀɺʊʀ (ʀʊʏʀ) 

ʦʪ ʉʉʉʈ ï ɹʦʨʠʩ ʅʘʫʤʦʚ, ʜʠʨʝʢʪʦʨ ʀʇʀɸʅ 

ʦʪ ʏʉʉʈ ï ʂʘʨʦʣ ʍʦʨʚʘʪ, ʟʘʤ. ʄʠʥʠʩʪʨʘ ʌʝʜʝʨʘʣʴʥʦʛʦ ʤʠʥʠʩʪʝʨʩʪʚʘ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʆ ʤʘʩʰʪʘʙʝ ʠ ʭʘʨʘʢʪʝʨʝ ʚʳʧʦʣʥʝʥʠʷ ʩʦʚʤʝʩʪʥʳʭ ʨʘʙʦʪ ʚ ʨʘʤʢʘʭ ʩʦʟʜʘʥʠʷ ʇʕɺʄ ʧʦ ʧʨʦʙʣʝʤʝ 1.1.4 

ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʩʚʝʜʝʥʠʷʤ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʚ [4] (ʨʠʩ.1). ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩʪʨʘʥ-ʯʣʝʥʦʚ ʄʇʂ ʧʦ ɺʊ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʇʕɺʄ ʠ ʠʭ ʦʩʥʘʱʝʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

ɺ ʦʪʯʝʪʝ ʄʅʊʂ çʇʝʨʩʦʥʘʣʴʥʳʝ ʕɺʄè ʟʘ 1989 ʛʦʜ ʦʪʤʝʯʘʣʦʩʴ: ʧʦ ʧʨʦʙʣʝʤʝ 1.1.4 çʈʘʟʨʘʙʦʪʢʘ ʠ 

ʦʩʚʦʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʕɺʄ, ʩʦʟʜʘʚʘʝʤʳʭ ʚ ʩʦʩʪʘʚʝ ɽʉ ʕɺʄ ʠ ʉʄ ʕɺʄè ʟʘ 

1986-1989 ʛʦʜʳ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʧʨʦʰʣʠ ʩʦʚʤʝʩʪʥʳʝ ʠʩʧʳʪʘʥʠʷ 28 ʧʝʨʩʦʥʘʣʴʥʳʭ ʕɺʄ. ʇʦ ʩʪʨʘʥʘʤ: 

ʅʈɹ ï 10 (ɽʉ ï 7, ʉʄ ï 3), ɺʅʈ ï 5 (ɽʉ), ɻɼʈ ï 1, ʇʅʈ ï 3 (ʉʄ), ʉʈʈ ï 4 (ʉʄ-3, ʉʇ-1), ʉʉʉʈ ï 3 (ɽʉ), 

ʏʉʉʈ ï 2 (ʉʄ). ɺʟʘʠʤʥʦ ʧʦʩʪʘʚʣʷʣʠʩʴ ʚ 1989 ʛ. 6 ʪʠʧʦʚ ʇʕɺʄ. ʈʘʟʨʘʙʦʪʢʠ ʟʘʯʘʩʪʫʶ ʜʫʙʣʠʨʫʶʪ ʜʨʫʛ ʜʨʫʛʘ, 

ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʜʥʦʪʠʧʥʳʝ ʕɺʄ ʥʝ ʧʦʣʥʦʩʪʴʶ ʩʦʚʤʝʩʪʠʤʳ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʤ ʧʨʦʪʦʪʠʧʦʤ ʵʪʠʭ ʇʕɺʄ 

ʚ ʦʩʥʦʚʥʦʤ ʷʚʣʷʶʪʩʷ IBMPC/XT, AT ʠ ʠʭ ʤʦʜʠʬʠʢʘʮʠʠ. 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʨʘʙʦʪ ʚʳʧʦʣʥʷʣʩʷ ʚ ʯʘʩʪʠ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʇʕɺʄ, ʥʦ 

ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʥʝ ʙʫʜʝʤ ʥʘ ʵʪʦʤ ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ. 

ɺ 1989 ʛʦʜʫ ʚʝʜʫʱʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ ɸʅ ʉʉʉʈ ʠ 

ʤʠʥʠʩʪʝʨʩʪʚ ʨʘʜʠʦ ʠ ʵʣʝʢʪʨʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʨʝʜʩʪʚ ʩʚʷʟʠ 

ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʂʦʥʮʝʧʮʠʷ ʩʦʟʜʘʥʠʷ ʧʝʨʩʦʥʘʣʴʥʳʭ (ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʰʢʦʣʴʥʳʭ) ʕɺʄ ʚ 1989-1990 ʛʛ. 

ʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 1995 ʛ. ɼʦ 1991 ʛʦʜʘ ʨʘʟʨʘʙʦʪʢʘ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʕɺʄ ʚ ʩʪʨʘʥʝ 

ʧʨʦʠʩʭʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʂʦʥʮʝʧʮʠʝʡ ʠ ʇʨʦʛʨʘʤʤʦʡ ʄʅʊʂ çʇʝʨʩʦʥʘʣʴʥʳʝ ʕɺʄè. ʅʦ ʫʞʝ ʚ 1991 ʛʦʜʫ 

ʚ ʩʠʣʫ ʩʣʦʞʠʚʰʝʡʩʷ ʧʦʣʠʪʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʤʥʦʛʠʝ ʧʫʥʢʪʳ ʧʨʦʛʨʘʤʤʳ ʥʝ ʤʦʛʫʪ 

ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ. ʇʦʩʣʝ ʩʦʙʳʪʠʡ ʦʩʝʥʠ 1991 ʛʦʜʘ ʩʠʪʫʘʮʠʷ ʝʱʝ ʙʦʣʝʝ ʦʙʦʩʪʨʠʣʘʩʴ.  

ɼʦ 1991 ʛʦʜʘ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʩʪʨʘʥ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦ ʜʚʫʤ 

ʧʨʦʙʣʝʤʘʤ ʂʇ ʅʊʇ ʉʕɺ: 1.1.4 ʠ 1.1.9. ʅʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʦʚʝʱʘʥʠʷʭ ɻʉ-5 (ʈʫʤʳʥʠʷ, ʛ. ʉʠʥʘʷ, ʤʘʨʪ 1990 

ʛ. ʠ ɹʦʣʛʘʨʠʷ, ʛ. ʉʦʬʠʷ, ʥʦʷʙʨʴ 1990 ʛ.) ʠ ʂʉ ɺʊʀ (ɻɼʈ, ʛ. ɹʝʨʣʠʥ, ʤʘʡ 1990 ʛ.) ʙʳʣʠ ʚʳʩʢʘʟʘʥʳ ʧʦʞʝʣʘʥʠʷ 

ʧʨʦʜʦʣʞʠʪʴ ʤʥʦʛʦʩʪʦʨʦʥʥʝʝ ʠ ʜʚʫʩʪʦʨʦʥʥʝʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʅʀʈ ʚ ʦʙʣʘʩʪʠ ʇʕɺʄ ʜʦ 1995 ʛ.). ʆʜʥʘʢʦ ʨʦʩʧʫʩʢ ʉʦʚʝʪʘ 

ʕʢʦʥʦʤʠʯʝʩʢʦʡ ɺʟʘʠʤʦʧʦʤʦʱʠ ʚʳʟʚʘʣ ʢʦʨʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʷʭ ʩ 

ʚʭʦʜʠʚʰʠʤʠ ʚ ʥʝʛʦ ʩʪʨʘʥʘʤʠ, ʯʪʦ ʧʨʠʚʝʣʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢ ʨʝʟʢʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʥʠʤʠ, ʥʘʨʫʰʝʥʠʶ ʩʚʷʟʝʡ ʧʦ ʢʦʦʧʝʨʠʨʦʚʘʥʥʳʤ ʧʦʩʪʘʚʢʘʤ ʠ ʪ.ʜ. 
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˾͙ͫΦ мΦ 
͔͙͙͙̆͊ͪ͊ͭͪͫͭ͟͟ ˽̏ˤ˸Σ ͨͪͦ΄͔͒΄͙ͻ ͍͔ͫͦͣͫͭͤ·͔ ͙ͫͨ·͙ͭ͊ͤΎ ͍ мфуп-мфуу ͎͎Φ 

V. ɺʓɺʆɼʓ ʀ ɿɸʂʃʖʏɽʅʀɽ 

1. ɺ ʨʘʙʦʪʝ ʂʅɺʉ, ʨʫʢʦʚʦʜʠʤʦʡ ʘʢʘʜʝʤʠʢʦʤ ɹ.ʅ. ʅʘʫʤʦʚʳʤ, ʫʜʘʣʦʩʴ ʫʚʠʜʝʪʴ ʛʣʘʚʥʦʝ ʩʨʝʜʠ ʤʥʦʛʠʭ 

ʜʝʪʘʣʝʡ ʠ ʩʜʝʣʘʪʴ ʘʢʮʝʥʪ ʥʘ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤ ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ, ʘ ʥʝ ʪʦʣʴʢʦ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ. 

2. ɹʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʚʷʟʠ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʧʨʦʝʢʪʘʤʠ ʧʫʪʝʤ ʦʙʲʝʜʠʥʝʥʠʷ ʠʭ ʚ ʢʦʤʧʣʝʢʩʥʳʝ 

ʧʨʦʝʢʪʳ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʳʣʠ ʪʘʢʞʝ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ.  
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3. ʈʘʙʦʪʳ, ʚʳʧʦʣʥʷʚʰʠʝʩʷ ʚ ʨʘʤʢʘʭ ʢʦʤʧʣʝʢʩʥʳʭ ʥʘʫʯʥʳʭ ʧʨʦʝʢʪʦʚ, ʙʳʣʠ ʘʢʪʠʚʥʦ ʚʦʩʪʨʝʙʦʚʘʥʳ 

ʥʘʫʯʥʳʤʠ ʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʩʪʨʘʥ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ ʧʦ ʂʅʇ 

ʧʝʨʝʜʘʚʘʣʠʩʴ ʚ ʥʠʭ ʜʣʷ ʜʦʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʚ ʚʠʜʝ ʤʘʢʝʪʦʚ, ʦʧʳʪʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʧʘʢʝʪʦʚ 

ʧʨʦʛʨʘʤʤ, ʘʣʛʦʨʠʪʤʦʚ, ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʨʦʝʢʪʦʚ ʩʪʘʥʜʘʨʪʦʚ ʠ ʧʨ. 

4. ʉʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʥʘʜ ʧʨʦʝʢʪʘʤʠ ʧʦʟʚʦʣʠʣʘ ʩʦʟʜʘʪʴ ʘʢʪʠʚʥʦ ʠ ʧʦʩʪʦʷʥʥʦ ʨʘʙʦʪʘʶʱʠʝ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʣʣʝʢʪʠʚʳ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʦʙʱʠʤʠ ʮʝʣʷʤʠ ʠ ʟʘʜʘʯʘʤʠ. ɺ ʩʪʨʘʥʘʭ-

ʫʯʘʩʪʥʠʢʘʭ ʣʘʙʦʨʘʪʦʨʠʠ, ʨʘʙʦʪʘʚʰʠʝ ʧʦ ʧʨʦʙʣʝʤʘʤ ʚ ʨʘʤʢʘʭ ʂʦʥʮʝʧʮʠʠ, ʩʪʘʥʦʚʠʣʠʩʴ ʛʦʣʦʚʥʳʤʠ ʧʦ 

ʜʘʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚ ʩʚʦʠʭ ʩʪʨʘʥʘʭ. 

5. ʇʦʯʪʠ ʚʩʝ, ʯʪʦ ʙʳʣʦ ʟʘʣʦʞʝʥʦ ʚ ʧʨʦʝʢʪʳ ʂʦʥʮʝʧʮʠʠ, ʩʝʛʦʜʥʷ ʢʘʞʝʪʩʷ ʦʯʝʚʠʜʥʳʤ ï ʪʘʢ ʠ 

ʜʝʣʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ ʥʘʜʦ ʫʯʝʩʪʴ, ʯʪʦ 

ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʵʪʠ ʧʨʦʝʢʪʳ ʙʦʣʝʝ 35 ʣʝʪ ʥʘʟʘʜ, ʢʦʛʜʘ ʤʥʦʛʦʝ ʥʝ ʢʘʟʘʣʦʩʴ ʩʪʦʣʴ ʦʯʝʚʠʜʥʳʤ (ʥʝ ʙʳʣʦ ʪʘʢʦʡ 

ʤʘʩʩʦʚʦʩʪʠ ʇʂ, ʀʥʪʝʨʥʝʪʘ, ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ). 

6. ʂ 1992 ʛʦʜʫ ʤʥʦʛʦʩʪʦʨʦʥʥʝʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʩʪʨʘʥ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʝʢʨʘʪʠʣʦʩʴ 

ʚ ʩʚʷʟʠ ʩ ʨʘʩʧʘʜʦʤ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʣʠʢʚʠʜʘʮʠʝʡ ʉʕɺ. 

ʀʉʊʆʏʅʀʂ ʌʀʅɸʅʉʀʈʆɺɸʅʀʗ. ɹʃɸɻʆɼɸʈʅʆʉʊʀ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʌʌʀ ˉ 18-07-01434. 

ɸʚʪʦʨ ʙʣʘʛʦʜʘʨʠʪ ʖ.ɸ. ʃʘʚʨʝʥʶʢʘ, ʩʦʭʨʘʥʠʚʰʝʤʫ ʜʦʢʫʤʝʥʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʂʉ 

ɺʊʠʀ. 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ʂʦʥʮʝʧʮʠʷ ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. ʄ.: ʀʟʜ-ʚʦ çʄʝʞʜʫʥʘʨʦʜʥʳʡ ʮʝʥʪʨ 

ʥʘʫʯʥʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠè, 1985. 99 ʩ. 

2. Zakharov V., Lavrenjuk Y. Conception of New Generation Computer Systems ï The Last Large-Scale 

Initiative in Computers of the COMECON Countries: A Glance after Twenty Years. IFIP Advances in Information 

and Communication Technology, 2011, vol. 357/2011, ISBN 978-3-642-22815-5, pp. 50-63. 

3. ɿʘʭʘʨʦʚ ɺ.ʅ., ʃʘʚʨʝʥʶʢ ʖ.ɸ. ʂʦʥʮʝʧʮʠʷ ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ï ʧʦʩʣʝʜʥʷʷ 

ʢʨʫʧʥʘʷ ʠʥʠʮʠʘʪʠʚʘ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʩʪʨʘʥ ʚ ʦʙʣʘʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ. ɺʝʩʪʥʠʢ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡè, ˉ 3, 2007, ʩ. 44-51. 

4. ɺʦʣʴʬʬ ʈ. (ɻɼʈ), ʇʘʩʪʠʝʨʦʚʠʯ ʀ. (ʏʉʉʈ), ʐʘʭʥʦʚ ɺ.ɸ. (ʉʉʉʈ). ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩʪʨʘʥ-ʯʣʝʥʦʚ 

ʄʇʂ ʧʦ ɺʊ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʦʩʚʦʝʥʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʇʕɺʄ // ɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ 

ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʩʪʨʘʥ. 1990. ɺʳʧ. 1(27). ʄ.:ʌʠʥʘʥʩʳ ʠ ʩʪʘʪʠʩʪʠʢʘ. ISSN 0135-8588. ʉ. 3-13.  
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ʇʈʆɻʅʆɿʀʈʆɺɸʅʀɽ ɺ ʈʋʅɽʊɽ: ɺʓɿʆɺʓ ʈʓʅʂʆɺ ʀ ʊɽʍʅʆʃʆɻʀʁ 

ɸʥʜʨʝʡ ʖʨʴʝʚʠʯ ɿʦʪʦʚ 

ADJConsulting, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

azotov@adj.ru 

ɸʥʥʦʪʘʮʠʷ ïʉʝʨʝʜʠʥʘ 90-ʭ ʛʦʜʦʚ: ʦʧʪʠʤʠʟʤ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʘʣʦʤ ʦʧʳʪʝ, ʧʝʨʠʦʜ 

ʚʠʟʠʦʥʝʨʩʢʠʭ ʜʦʛʘʜʦʢ ʠ ʤʝʯʪʘʥʠʡ, çʠʥʪʝʨʥʝʪ ʥʘ ʙʝʨʝʩʪʝè. ʇʨʦʚʘʡʜʝʨʳ ʠʥʪʝʨʥʝʪ-ʧʦʜʢʣʶʯʝʥʠʷ ʠ 

ʛʣʦʙʘʣʴʥʳʝ ʀʂʊ-ʠʛʨʦʢʠ ʢʘʢ ʦʩʥʦʚʥʳʝ ʜʚʠʛʘʪʝʣʠ ʧʨʦʛʨʝʩʩʘ. ʈʫʙʝʞ 2000 ï ʧʦʷʚʣʝʥʠʝ ʧʝʨʚʳʭ ʤʝʪʨʠʢ 

ʠʥʪʝʨʥʝʪʘ ʠ ʥʘʨʘʩʪʘʥʠʝ ʜʝʥʝʞʥʳʭ ʧʦʪʦʢʦʚ. ʋʩʢʦʨʝʥʠʝ ʨʘʟʚʠʪʠʷ ʩʝʨʚʠʩʥʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʥʪʝʨʥʝʪʘ, ʜʦʩʪʠʞʝʥʠʝ ʈʫʥʝʪʦʤ ʟʨʝʣʦʩʪʠ, ʢʘʢ ʠʥʜʫʩʪʨʠʠ. ʈʘʟʜʝʣʝʥʠʝ ʢ 2010 ʘʥʘʣʠʪʠʢʠ 

ʠ ʧʨʦʛʥʦʟʦʚ ʥʘ ʬʠʥʘʥʩʦʚʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ. ʇʦʷʚʣʝʥʠʝ ʠ ʚʣʠʷʥʠʝ ʤʦʙʠʣʴʥʦʡ ʧʘʨʘʜʠʛʤʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʪʝʨʥʝʪʘ. ʈʝʟʢʠʡ ʨʦʩʪ ʯʠʩʣʘ ʥʘʫʢʦʝʤʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʦʙʣʘʩʪʠ ʀʂʊ. ʇʨʦʙʣʝʤʘ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʩʙʦʨʥʠʢʘ 2015 ʛʦʜʘ çɺʳʟʦʚ 2035è, ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʈɺʂ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ʈʫʥʝʪ, ʕʣʝʢʪʨʦʥʥʘʷ ʈʦʩʩʠʷ, ʀʂʊ 

I. 1994-2000 ʀʅʀʎʀɸʎʀʗ ʈʋʅɽʊɸ 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʟʦʥʳ ʜʦʤʝʥʘ .ru ʦʪʢʨʳʣʦ ʠʩʪʦʨʠʶ ʈʫʥʝʪʘ. ʇʝʨʚʦʝ ʚʨʝʤʷ ʦʩʥʦʚʥʦʡ ʪʨʘʬʠʢ ʚ ʈʫʥʝʪʝ 

ʰʘʣ ʯʝʨʝʟ ʩʘʡʪʳ ʧʨʦʚʘʡʜʝʨʦʚ (ʈɽʃʂʆʄ, ɼʝʤʦʩ ʠ ʜʨ.), ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʩʪʘʥʦʚʠʣʠʩʴ ʩʪʘʨʪʦʚʦʡ ʩʪʨʘʥʠʮʝʡ ʧʨʠ 

ʚʳʭʦʜʝ ʦʥʣʘʡʥ, ʩʣʫʞʠʣʠ ʠʩʪʦʯʥʠʢʦʤ ʩʧʨʘʚʦʯʥʦʡ ʠ ʤʝʜʠʡʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚ ʩʝʨʝʜʠʥʝ 90-ʭ 

ʙʳʣʠ ʩʦʟʜʘʥʳ ʧʦʧʫʣʷʨʥʳʝ ʩʝʪʝʚʳʝ ʨʝʩʫʨʩʳ, ʪʘʢʠʝ ʢʘʢ ʈɹʂ (www.rbc.ru), ʧʝʨʚʳʡ ʚ ʈʦʩʩʠʠ ʧʦʠʩʢʦʚʠʢ 

Rambler, ʢʘʪʘʣʦʛʠ ʩʘʡʪʦʚ www.au.ruʠ www.list.ru, ʧʝʨʚʳʡ ʨʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʧʦʨʪʘʣ www.infoart.ru, 

ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ anekdot.ru, çʉʝʨʝʙʨʷʥʳʡ ʜʦʞʜʴè, ʙʠʙʣʠʦʪʝʢʘ ʄʘʰʢʦʚʘ (lib.ru) ʠ ʤʥʦʛʦ ʜʨʫʛʠʭ. 

ʋʞʝ ʚ 1996 ʛʦʜʫ ʧʦʷʚʠʣʩʷ ʈʆʎʀʊ ʠ ʙʳʣ ʟʘʧʫʱʝʥ ʝʞʝʛʦʜʥʳʡ ʈʀʌ. ʂ ʢʦʥʮʫ ʧʝʨʠʦʜʘ ʚ ʈʫʥʝʪʝ ʙʳʣʦ ʙʦʣʴʰʝ 

ʤʠʣʣʠʦʥʘ ʧʦʩʪʦʷʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʩʘʡʪʦʚ ʧʨʝʚʳʩʠʣʦ 20 ʪʳʩʷʯ. ʇʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʬʦʨʤʳ 

ʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʫʥʝʪʝ: ʙʘʥʥʝʨʥʘʷ ʨʝʢʣʘʤʘ, ʨʝʛʠʩʪʨʘʮʠʷ ʥʦʚʳʭ ʜʦʤʝʥʦʚ, ʦʙʤʝʥ ʪʨʘʬʠʢʦʤ. 

ʋʩʧʝʰʥʦ ʧʨʦʰʣʠ ʧʝʨʚʳʝ ʦʧʳʪʳ ʩ ʢʦʥʪʝʢʩʪʥʦʡ ʨʝʢʣʘʤʦʡ (ʗʥʜʝʢʩ). 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʈʫʥʝʪʘ ʚ ʵʪʦ ʚʨʝʤʷ ʠʤʝʣʠ ʩʫʛʫʙʦ ʵʤʧʠʨʠʯʝʩʢʫʶ ʦʩʥʦʚʫ, ʠ ʩʚʦʜʠʣʦʩʴ ʢ 

ʣʠʥʝʡʥʦʡ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʫʞʝ ʠʟʚʝʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

II . 2000-2010 ʂʆʄʄɽʈʏɽʉʂʀɽ ʋʉʇɽʍʀ ɼʆʄʆɹʀʃʔʅʆʁ ʕʈʓ 

ʋʩʣʦʚʥʦ ʵʪʦʪ ʧʝʨʠʦʜ ʧʦʤʝʱʘʝʪʩʷ ʤʝʞʜʫ ʚʳʭʦʜʦʤ ʗʥʜʝʢʩʘ ʥʘ ʙʝʟʫʙʳʪʦʯʥʦʩʪʴ ʠ ʧʦʷʚʣʝʥʠʝʤ 

ʩʤʘʨʪʬʦʥʦʚ, ʢʘʢ ʩʨʝʜʩʪʚʘ ʜʦʩʪʫʧʘ ʢ ʈʫʥʝʪʫ. ʀʤʝʥʥʦ ʚ ʵʪʦ ʚʨʝʤʷ ʛʦʩʫʜʘʨʩʪʚʦ ʦʙʨʘʪʠʣʦ ʩʝʨʴʝʟʥʦʝ ʚʥʠʤʘʥʠʝ 

ʥʘ ʈʫʥʝʪ ʢʘʢ ʥʦʚʳʡ ʩʝʢʪʦʨ ʨʳʥʢʘ, ʠ ʚʳʩʪʫʧʠʣʦ ʩ ʮʝʣʳʤ ʨʷʜʦʤ ʠʥʠʮʠʘʪʠʚ, ʦʙʲʷʚʠʚ ʧʨʦʛʨʘʤʤʫ ʕʣʝʢʪʨʦʥʥʘʷ 

ʈʦʩʩʠʷ. ɺ ʈʫʥʝʪʝ ʥʘʯʘʣʠ ʨʘʙʦʪʘʪʴ ʧʝʨʚʳʝ ʚʝʥʯʫʨʥʳʝ ʬʦʥʜʳ. ʂʦʣʠʯʝʩʪʚʦ ʩʘʡʪʦʚ ʈʫʥʝʪʘ ʧʝʨʝʚʘʣʠʣʦ ʟʘ 15 

ʤʠʣʣʠʦʥʦʚ. ʀʥʪʝʨʥʝʪ ʧʨʠʰʝʣ ʚ ʧʫʙʣʠʯʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ. 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚ ʵʪʦ ʚʨʝʤʷ ʧʦʣʫʯʠʣʦ ʩʠʣʴʥʳʡ ʠʤʧʫʣʴʩ ʚ ʩʚʷʟʠ ʩ ʩʦʟʜʘʥʠʝʤ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʘʛʝʥʪʩʪʚ. ʉʨʝʜʠ ʥʠʭ, ʥʘʧʨʠʤʝʨ, RBC.ru ʠ Jôson and Partners (ʨʦʩʩʠʡʩʢʘʷ 

ʢʦʤʧʘʥʠʷ ï ʩ 2002 ʛ.). ɺʧʝʨʚʳʝ ʦʪʜʝʣʴʥʳʝ ʤʝʪʨʠʢʠ ʈʫʥʝʪʘ ʩʪʘʣʠ ʦʧʨʝʜʝʣʷʪʴʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ 

ʢʦʤʧʘʥʠʷʤʠ (GFK ʠ ʜʨʫʛʠʝ). ʆʪʣʠʯʠʝʤ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʧʝʨʠʦʜʘ ʩʪʘʣ ʩʧʨʦʩ ʥʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʜʝʥʝʞʥʳʭ 

ʧʦʪʦʢʦʚ, ʥʝʦʙʭʦʜʠʤʦʝ ʚ ʚʝʥʯʫʨʥʦʡ ʦʪʨʘʩʣʠ ʠ ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ ʩʜʝʣʦʢ ʩʣʠʷʥʠʷ ʠ ʧʦʛʣʦʱʝʥʠʷ. ʇʦʷʚʠʣʠʩʴ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʦʥʣʘʡʥʦʚʳʝ ʉʄʀ. ɺʦʰʣʠ ʚ ʧʨʘʢʪʠʢʫ ʩʯʝʪʯʠʢʠ ʧʦʩʝʱʝʥʠʡ ʠ ʨʝʡʪʠʥʛʠ ʧʦʧʫʣʷʨʥʦʩʪʠ. 

ʇʦʷʚʠʣʘʩʴ ʧʫʙʣʠʯʥʘʷ ʇʨʝʤʠʷ ʈʫʥʝʪʘ. 

ʂʦʤʧʘʥʠʠ-ʠʛʨʦʢʠ ʈʫʥʝʪʘ ʥʘʯʘʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ, ʢʘʢ ʙʠʟʥʝʩʳ, ʩʧʦʩʦʙʥʳʝ ʛʝʥʝʨʠʨʦʚʘʪʴ ʜʦʭʦʜ. 

ʀʤʝʥʥʦ ʜʘʥʥʳʡ ʪʠʧ ʧʨʦʛʥʦʟʦʚ ʧʦʟʚʦʣʠʣ ʦʙʦʩʥʦʚʘʪʴ ʮʝʣʳʡ ʨʷʜ ʨʝʰʝʥʠʡ ʦ ʧʦʢʫʧʢʝ ʢʦʤʧʘʥʠʡ, ʟʘʣʦʞʠʣ 

ʦʩʥʦʚʫ ʦʮʝʥʢʠ ʩʧʨʘʚʝʜʣʠʚʦʡ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ. ʇʨʠʤʝʨ - ʢʦʥʩʦʣʠʜʘʮʠʷ ʘʢʪʠʚʦʚ ʧʦʠʩʢʦʚʠʢʘ ɸʇʆʈʊ ʠ 

ʢʘʪʘʣʦʛʘ ɸʫ!, ʚʳʧʦʣʥʝʥʥʘʷ ʜʣʷ ʧʨʦʜʘʞʠ Golden Telecom (ʤʝʥʴʰʝ $500 ʪʳʩ., 2000 ʛʦʜ) ʠ ʧʦʩʣʝʜʫʶʱʝʝ 

ʧʦʛʣʦʱʝʥʠʝ ʩʘʤʦʛʦ Golden Telecom ($10 ʤʣʥ, 2008 ʛʦʜ) 

ɽʱʝ ʦʜʠʥ ʥʦʚʳʡ ʪʨʝʥʜ ʩʦʩʪʦʷʣ ʚ ʧʨʦʷʚʣʝʥʠʠ ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʜʦʩʪʫʧʘ ʢ ʠʥʪʝʨʥʝʪʫ, ʥʘʯʘʣʦʩʴ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ ʈʫʥʝʪʘ. ʇʘʨʘʣʣʝʣʴʥʦ ʧʨʦʠʟʦʰʣʦ ʨʘʟʜʝʣʝʥʠʝ ʧʨʘʢʪʠʢ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʛʥʦʟʦʚ. 

III . 2010-2020 ʈʋʅɽʊ ɼʃʗ ɺʉɽʍ ʀ ʇʆɺʉʖɼʋ ï ʅʆɺʓʁ ʌɸʂʊʆʈ ʈɸɿɺʀʊʀʗ 

ʊʨʝʪʴʝ ʜʝʩʷʪʠʣʝʪʠʝ ʨʘʟʚʠʪʠʷ ʈʫʥʝʪʘ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʜʦʩʪʫʧ ʢ ʨʝʩʫʨʩʘʤ ʩʝʪʠ ʩʪʘʣ ʚʩʝʦʙʱʠʤ ʠ 

ʧʦʚʩʝʤʝʩʪʥʳʤ ʚ ʈʦʩʩʠʠ, ʫʩʢʦʨʠʣʦʩʴ ʠ ʜʦʩʪʠʛʣʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʝʜʝʣʘ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʠʥʪʝʨʥʝʪʘ. ʈʝʟʢʦʝ 

ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʧʝʨʠʦʜʦʚ ʩʚʷʟʘʥʦ ʩ ʧʦʷʚʣʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʈʫʥʝʪʫ ʩ ʥʦʩʠʤʳʭ, 

ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʩʤʘʨʪʬʦʥʦʚ ʠ ʧʣʘʥʰʝʪʦʚ). ɺʪʦʨʦʡ, ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʵʬʬʝʢʪ ʩʦʩʪʦʠʪ ʚ ʤʘʩʩʦʚʦʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ, ʢʦʪʦʨʘʷ ʦʭʚʘʪʠʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ ʢʨʫʛ ʠʟʚʝʩʪʥʳʭ ʪʦʚʘʨʦʚ ʠ 

http://www.rbc.ru/
http://www.au.ru/
http://www.list.ru/
http://www.infoart.ru/
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ʫʩʣʫʛ (ʗʥʜʝʢʩ.ʄʘʨʢʝʪ, Beru, WildBerries, Avito, You Drive ʠ ʧʨʦʯ.). ʊʨʝʪʠʡ ʥʦʚʳʡ ʬʘʢʪʦʨ ï ʧʨʠʭʦʜ ʚ ʈʫʥʝʪ 

ʦʥʣʘʡʥʦʚʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (Intuit, Skyeng ʠ ʜʨʫʛʠʝ). 

ɽʩʪʝʩʪʚʝʥʥʦ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʢʦʨʦʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠ ʚʳʜʝʣʝʥʠʝ ɻʦʩʫʜʘʨʩʪʚʦʤ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʈɺʂ, ʉʢʦʣʢʦʚʦ, ʧʨʦʛʨʘʤʤʘ ʅʊʀ ʠ ʧʨʦʯ.). 

ɺ ʦʙʣʘʩʪʠ ʧʨʦʛʥʦʩʪʠʢʠ ʧʨʦʠʟʦʰʣʦ ʚʳʜʝʣʝʥʠʝ ʯʘʩʪʥʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʦʛʥʦʟʦʚʚ ʦʪʜʝʣʴʥʫʶ 

ʦʪʨʘʩʣʴ, ʩʚʷʟʘʥʥʫʶ ʩ ʚʝʥʯʫʨʥʦʡ ʠʥʜʫʩʪʨʠʝʡ ʠ ʩʜʝʣʢʘʤʠ M&A. ʊʘʢʦʛʦ ʨʦʜʘ ʧʨʦʛʥʦʟʳ ʩʪʨʦʷʪʩʷ ʧʨʠ 

ʬʠʥʘʥʩʦʚʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʙʫʜʫʱʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʤʧʘʥʠʡ ʠ ʛʨʫʧʧ ʢʦʤʧʘʥʠʡ, ʘ ʚʳʧʦʣʥʷʶʪʩʷ ʦʥʠ 

ʘʥʘʣʠʪʠʢʘʤʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ (ʬʦʥʜʦʚ, ʙʘʥʢʦʚ, ʢʦʨʧʦʨʘʮʠʡ, ʯʘʩʪʥʳʭ ʦʬʠʩʦʚ ʠ ʧʨ.), ʠʣʠ 

ʧʨʠʚʣʝʯʝʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʨʦʬʠʣʴʥʳʭ ʢʦʥʩʘʣʪʠʥʛʦʚʳʭ ʬʠʨʤ (ʧʦʜʦʙʥʳʭ Strategy Partners ʠʣʠ ADJ 

Consulting). ʅʘʣʠʯʠʝ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʪʦʠʤʦʩʪʠ, ʨʘʩʢʨʳʪʠʝ ʤʥʦʛʠʭ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʜʝʣʦʢ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʥʣʘʡʥʦʚʳʭ ʩʝʨʚʠʩʘʭ, ʩʜʝʣʘʣʠ ʧʦʜʛʦʪʦʚʢʫ ʪʘʢʦʛʦ ʨʦʜʘ ʧʨʦʛʥʦʟʦʚ 

ʦʜʥʦʡ ʠʟ ʦʙʱʝʧʨʠʥʷʪʳʭ ʬʦʨʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʩʣʫʛ. ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʩʜʝʣʦʢ ʜʝʩʷʪʠʣʝʪʠʷ ʧʦʜʛʦʪʦʚʣʝʥʳ ʠ ʚʳʧʦʣʥʝʥʳ ʩ ʦʧʦʨʦʡ ʥʘ ʧʨʦʛʥʦʟʳ ʜʝʥʝʞʥʳʭ ʧʦʪʦʢʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʪʘʢʠʤ 

ʧʫʪʝʤ. 

ʋʩʣʦʞʥʠʣʠʩʴ ʧʨʦʛʥʦʟʳ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʬʨʦʥʪʘ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʩʢʦʨʝʥʠʝʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. ɺʦ ʤʥʦʛʦʤ ʵʪʦʪ ʧʨʦʮʝʩʩ 

ʦʙʫʩʣʦʚʣʝʥ ʩʘʤʠʤ ʠʥʪʝʨʥʝʪʦʤ: ʨʝʟʢʦ ʚʦʟʨʦʩʰʝʡ ʩʢʦʨʦʩʪʴʶ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʎʝʥʪʨ ʪʷʞʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʀʂʊ ʩʝʡʯʘʩ ʥʘʭʦʜʠʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʯʪʦ ʥʝʩʢʦʣʴʢʦ 

ʟʘʪʨʫʜʥʷʝʪ ʧʦʜʛʦʪʦʚʢʫ ʧʨʘʢʪʠʯʝʩʢʠ ʮʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʛʥʦʟʦʚ. ʅʘʧʨʠʤʝʨ, ʦʩʚʦʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʭʝʤ ʩ ʥʦʨʤʦʡ ʟʘʟʦʨʘ 2 ʥʤ (TSMC, Samsung) ʥʘʯʘʣʦʩʴ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʘ 2 

ʛʦʜʘ ʨʘʥʴʰʝ, ʯʝʤ ʵʪʦ ʧʨʝʜʩʢʘʟʳʚʘʣʠ ʘʥʘʣʠʪʠʢʠ Intel ʠʣʠ AMD.ʇʨʠ ʪʘʢʦʡ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʡ ʙʦʣʴʰʫʶ 

ʮʝʥʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʧʨʦʛʥʦʟʳ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʩʣʝʜʩʪʚʠʝ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʦʛʥʦʟʳ 

ʵʬʬʝʢʪʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʩʚʷʟʘʥʥʳʭ ʩ ʠʥʥʦʚʘʮʠʷʤʠ ʪʨʠʛʛʝʨʦʚ ʨʘʟʚʠʪʠʷ. 

ʈʦʣʴ ʩʦʮʠʘʣʴʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩ ʦʧʦʨʦʡ ʥʘ ʠʩʪʦʯʥʠʢʠ ʉʝʪʠ, ʥʘʦʙʦʨʦʪ, ʨʝʟʢʦ ʚʦʟʨʦʩʣʘ ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ɺ 2015 ʛʦʜʫ ʙʳʣ ʦʧʫʙʣʠʢʦʚʘʥ ʧʨʦʛʥʦʟ, ʚʳʧʦʣʥʝʥʥʳʡ ʧʦʜ ʵʛʠʜʦʡ ʈɺʂ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʣ 

ʫʢʘʟʘʪʴ ʦʩʥʦʚʥʳʝ ʪʨʝʥʜʳ ʨʘʟʚʠʪʠʷ ʥʘʰʝʡ ʩʪʨʘʥʳ ʚ ʢʦʥʪʝʢʩʪʝ ʥʦʚʦʛʦ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, 

ʚʦʟʥʠʢʘʶʱʝʛʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʙʣʘʛʦʜʘʨʷ ʈʫʥʝʪʫ. ʇʨʦʰʣʦ 5 ʣʝʪ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʧʨʦʛʥʦʟʦʚ ʚ ʩʝʢʪʦʨʝ ʀʂʊ 

ʩʚʝʨʰʠʣʠʩʴ ʠʣʠ ʙʣʠʟʢʠ ʢ ʚʦʧʣʦʱʝʥʠʶ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ, ʚʳʙʨʘʥʥʳʝ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ, 

ʧʨʦʛʥʦʟʳ 2015 ʛʦʜʘ, ʜʘʥʳ ʦʮʝʥʢʠ ʠʭ ʚʦʧʣʦʱʝʥʠʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ.  

 

ɺʦʟʤʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ 

ʣʠʮʘ, ʜʘʚʰʝʛʦ ʥʘ ʵʪʦ ʨʘʟʨʝʰʝʥʠʝ 

ɽʩʪʴ, ʤʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʳ ʠ ʩʝʨʚʠʩʳ ʪʠʧʘ 

çʂʥʦʧʢʘ ɾʠʟʥʠè 

ɼʦʙʨʦʚʦʣʴʥʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʣʠʯʥʦʩʪʠ ʯʝʨʝʟ 

ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ  

ʏʘʩʪʠʯʥʦ, ʩ ʧʦʤʦʱʴʶ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ï ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ ʠʣʠ ʩʤʘʨʪ-

ʯʘʩʦʚ (ʧʣʘʪʝʞʠ) 

ʉʦʟʜʘʥʠʝ ʟʘʱʠʱʝʥʥʳʭ ʭʨʘʥʠʣʠʱ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ 

ɽʩʪʴ, ʪʝʭʥʦʣʦʛʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʨʝʝʩʪʨʦʚ ʠ ʜʨ., 

ʥʘʧʨʠʤʝʨ, ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ 

ʇʦʩʪʦʷʥʥʦʝ ʦʥʣʘʡʥ-ʦʙʨʘʟʦʚʘʥʠʝ ʏʘʩʪʠʯʥʦ, ʧʦʷʚʣʷʶʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʪʘʢʠʭ ʩʝʨʚʠʩʦʚ, 

ʘʢʪʠʚʥʦ ʨʘʩʪʝʪ 

ɻʣʫʙʦʢʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʨʦʙʦʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 

ɽʩʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ï ʚ çʛʦʨʦʜʩʢʠʭ ʬʝʨʤʘʭè ʠ ʥʘ 

ʧʦʣʷʭ (Cognitive Technology) 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ 

ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ʏʘʩʪʠʯʥʦ, ʜʦʩʪʠʛʥʫʪ ʫʨʦʚʝʥʴ 2+ ʠʟ 6 ʧʨʠʥʷʪʳʭ 

ʫʨʦʚʥʝʡ ʜʦ ʧʦʣʥʦʡ ʘʚʪʦʥʦʤʥʦʩʪʠ 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʤʠ 

ʧʦʪʦʢʘʤʠ 

ʅʝʪ, ʥʦ ʠʜʝʪ ʦʪʨʘʙʦʪʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (V2I)  

ɺʠʨʪʫʘʣʠʟʘʮʠʷ ʨʘʙʦʯʠʭ ʤʝʩʪ ɽʩʪʴ, ʠʜʝʪ ʫʩʢʦʨʝʥʥʳʤʠ ʪʝʤʧʘʤʠ, ʥʦʚʳʤ ʪʦʣʯʢʦʤ 

ʩʪʘʣʘ ʧʘʥʜʝʤʠʷ covid19 

ɺʠʨʪʫʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ɽʩʪʴ, SaaS ʩʪʘʣ ʩʪʘʥʜʘʨʪʦʤ ʜʝ ʬʘʢʪʦ 

ɹʦʝʚʳʝ ʜʝʡʩʪʚʠʷ ʠ ʧʨʦʧʘʛʘʥʜʘ ʚ ʚʠʨʪʫʘʣʴʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ 

ɽʩʪʴ, ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʧʨʦʮʚʝʪʘʶʪ 

çʉʞʘʪʠʝè ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʠʪʫʪʦʚ ʧʨʠ 

ʣʝʛʠʪʠʤʠʟʘʮʠʠ ʦʥʣʘʡʥʦʚʳʭ ʩʨʝʜʩʪʚ ʫʧʨʘʚʣʝʥʠʷ 

ʪʨʘʥʟʘʢʮʠʷʤʠ p2p 

ʇʨʦʮʝʩʩ ʠʜʝʪ, ʥʦ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ 
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ʕʢʩʧʝʨʪʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʈʫʥʝʪʘ ʦʢʘʟʘʣʦʩʴ ʚʧʦʣʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʜʘʚʘʪʴ ʨʘʟʫʤʥʳʝ ʧʨʝʜʩʢʘʟʘʥʠʷ 

ʨʳʥʦʯʥʳʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʧʨʦʛʨʝʩʩʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʚ ʥʘʰʫ ʞʠʟʥʴ 

ʦʙʱʝʜʦʩʪʫʧʥʦʡ ʉʝʪʠ.  

ɺ ʟʘʚʝʨʰʝʥʠʝ ʧʨʠʚʝʜʫ ʩʣʦʚʘ ʠʟ ʨʝʜʘʢʮʠʦʥʥʦʡ ʩʪʘʪʴʠ ʩʙʦʨʥʠʢʘ çɺʳʟʦʚ 2035è: çɺʝʜʫʱʠʝ ʠʛʨʦʢʠ 

ʘʢʪʠʚʥʦ ʩʦʟʜʘʶʪ ʠ ʪʨʘʥʩʣʠʨʫʶʪ ʩʚʦʡ ʚʘʨʠʘʥʪ ʦʙʨʘʟʘ ʙʫʜʫʱʝʛʦ ʠ ʚʢʣʶʯʘʶʪʩʷ ʚ ʛʣʦʙʘʣʴʥʫʶ ʢʦʥʢʫʨʝʥʮʠʶ 

ʩʤʳʩʣʦʚ, ʠʜʝʡ, ʧʨʦʛʨʘʤʤ, ʩʪʨʘʪʝʛʠʡ. ʉʪʨʘʥʳ, ʦʩʪʘʶʱʠʝʩʷ ʚ ʩʪʦʨʦʥʝ ʦʪ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʢʘʟʳʚʘʶʪʩʷ ʚ ʨʦʣʠ 

ʥʘʙʣʶʜʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʪʦʣʴʢʦ ʚʳʙʠʨʘʪʴ ʠʟ ʧʨʝʜʣʦʞʝʥʥʦʛʦè. 

 

ʀʅʊɽʈɽʉʅʓɽ ʉʉʓʃʂʀ 

1. https://www.rvc.ru/upload/iblock/327/challenge_2035.pdfɺʳʟʦʚ2035 

2. https://www.eg.ru/tech/369226/ ʧʝʨʚʳʝ ʩʘʡʪʳ ʈʫʥʝʪʘ 

3. https://www.uralweb.ru/pages/other/1991-istoriya-runeta.htmlʯʘʩʪʠʯʥʘʷ ʠʩʪʦʨʠʷ ʈʫʥʝʪʘ 

4. https://cnews.ru/articles/kuda_voletsya_infoart_ɻʦʣʜʝʥ ʠ ʀʥʬʦʘʨʪ 

5. https://www.kommersant.ru/doc/4147760 ʩʘʡʪʳ ʚ ʤʠʨʝ 

6. https://quokka.media/istorii-brendov/aport/ ɸʧʦʨʪ ʠ ɻʦʣʜʝʥ ʊʝʣʝʢʦʤ 

7. ʏʪʦ ʨʘʥʴʰʝ ʛʦʚʦʨʠʣ ʚʳʩʪʫʧʘʶʱʠʡ: https://whoiswhopersona.info/archives/61664 

 

https://www.rvc.ru/upload/iblock/327/challenge_2035.pdf
https://www.eg.ru/tech/369226/
https://www.uralweb.ru/pages/other/1991-istoriya-runeta.html
https://cnews.ru/articles/kuda_voletsya_infoart_
https://www.kommersant.ru/doc/4147760
https://quokka.media/istorii-brendov/aport/
https://whoiswhopersona.info/archives/61664
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ʄʆɼʋʃʗʈʅʓɽ ʇʈʆʎɽʉʉʆʈʓ ï ʀʉʊʆʈʀʗ ʀ ʆʎɽʅʂʀ ʊʈʀɺɸʃɽʅʊʅʆɻʆ ʕʌʌɽʂʊɸ 

ʉʝʨʛʝʡ ɸʨʥʦʣʴʜʦʚʠʯ ʀʥʶʪʠʥ 

ʅʀʋ çʄʦʩʢʦʚʩʢʠʡ ʘʚʠʘʮʠʦʥʥʳʡ ʠʥʩʪʠʪʫʪ (ʄɸʀ)è, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

Inyutin_sa@mail.ru 

ɸʥʥʦʪʘʮʠʷ ï ʈʘʩʩʤʦʪʨʝʥʘ ʠʩʪʦʨʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ, ʩʦʝʜʠʥʷʶʱʠʭ 

ʩʠʩʪʝʤʫ ʦʩʪʘʪʦʯʥʳʭ ʢʣʘʩʩʦʚ ʩ ʪʨʦʠʯʥʦʡ ʩʠʩʪʝʤʦʡ ʩʯʠʩʣʝʥʠʷ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʬʦʨʤʘʪʘʭ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ ʠ 

ʢʚʘʪʝʨʥʠʦʥʦʚ. ʊʘʢʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʜʘʣʦ ʵʬʬʝʢʪ ʫʤʝʥʴʰʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʟʙʳʪʦʯʥʦʩʪʠ ʧʨʠ 

ʦʪʦʙʨʘʞʝʥʠʠ ʢʦʤʧʦʥʝʥʪ ʤʦʜʫʣʷʨʥʳʭ ʚʝʢʪʦʨʦʚ ʚ ʮʠʬʨʦʚʳʭ ʨʝʛʠʩʪʨʘʭ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʪʨʦʠʯʥʫʶ 

ʵʣʝʤʝʥʪʥʫʶ ʙʘʟʳ. ʅʘʫʯʥʳʝ ʧʨʦʝʢʪʳ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʚ 70-80 ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʚ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʘʭ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʂʘʟʘʭʩʪʘʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ʤʦʜʫʣʷʨʥʳʝ ʢʦʜʳ, ʚʳʯʝʪʳ ʧʦ ʤʦʜʫʣʶ, ʪʨʦʠʯʥʦʝ ʯʠʩʣʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, 

ʪʨʠʚʘʣʝʥʪʥʳʡ ʵʬʬʝʢʪ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠʟʙʳʪʦʯʥʦʩʪʴ, ʪʨʦʠʯʥʳʡ ʮʠʬʨʦʚʦʡ ʨʝʛʠʩʪʨ. 

I. ɺɺɽɼɽʅʀɽ 

ʀʟʚʝʩʪʥʦ ʫʪʚʝʨʞʜʝʥʠʝ, ʚʧʝʨʚʳʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʝ ʧʨʦʬʝʩʩʦʨʦʤ ʄɻʋ ʉ.ɺ. ʌʦʤʠʥʳʤ, ʦʙ 

ʦʧʪʠʤʘʣʴʥʦʤ ʦʩʥʦʚʘʥʠʠ ʧʦʟʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʤ ʟʘʧʠʩʘʪʴ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʥʬʦʨʤʘʮʠʠ ʢʦʥʝʯʥʳʤ ʩʣʦʚʦʤ ʚ ʧʦʟʠʮʠʦʥʥʦʡ ʟʘʧʠʩʠ ʯʠʩʣʘ, ʧʨʠ ʦʛʨʘʥʠʯʝʥʠʠ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʩʠʤʚʦʣʦʚ. ʆʧʪʠʤʘʣʴʥʳʤ ʦʩʥʦʚʘʥʠʝʤ ʧʦʟʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝ ʥʘʪʫʨʘʣʴʥʦʛʦ 

ʣʦʛʘʨʠʬʤʘ ï e. ʆʯʝʚʠʜʥʦ, ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦee -<- 23 . ʀʟ ʫʪʚʝʨʞʜʝʥʠʷ ʩʣʝʜʫʝʪ ʚʘʞʥʳʡ ʚʳʚʦʜ: 

ʪʨʦʠʯʥʘʷ ʩʠʩʪʝʤʘ ʩʯʠʩʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʙʦʣʴʰʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʸʤʢʦʩʪʠ ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʠ 

ʜʠʩʢʨʝʪʥʳʭ ʜʘʥʥʳʭ ʚ ʪʨʦʠʯʥʦʤ ʨʝʛʠʩʪʨʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʚʦʠʯʥʳʤ ʚʘʨʠʘʥʪʦʤ ʨʝʛʠʩʪʨʦʤ. ʕʪʦʪ ʬʘʢʪ ʚʩʝʛʜʘ 

ʚʳʟʳʚʘʣ ʠʥʪʝʨʝʩ ʢ ʪʨʦʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ ʩʨʝʜʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʨʘʟʮʦʚ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʦʧʝʨʠʨʫʶʱʠʭ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ 

ʬʦʨʤʘʪʘʤʠ ʜʘʥʥʳʭ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʥʘ ʪʨʦʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʦʪʥʦʩʷʪʩʷ ʙʦʣʴʰʠʝ ʘʧʧʘʨʘʪʫʨʥʳʝ 

ʟʘʪʨʘʪʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʚʦʠʯʥʳʤʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ ʤʝʥʴʰʘʷ ʥʘʜʸʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʪʨʸʭ 

ʩʦʩʪʦʷʥʠʡ ʚ ʵʣʝʤʝʥʪʘʨʥʦʡ ʷʯʝʡʢʝ ʪʨʦʠʯʥʦʡ ʨʘʟʨʷʜʥʦʡ ʩʝʪʢʠ. ʕʣʝʤʝʥʪʥʘʷ ʙʘʟʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ, ʧʦʵʪʦʤʫ ʨʘʙʦʪʳ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʠʤʝʥʝʥʠʷ ʪʨʦʠʯʥʦʡ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʠ ʧʨʦʜʦʣʞʘʶʪ ʧʨʦʚʦʜʠʪʴʩʷ.  

II . ʀʉʊʆʈʀʗ ʉʆɿɼɸʅʀʗ 

ɺ ʩʝʨʝʜʠʥʝ 70-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʚʦʟʥʠʢʣʠ ʪʨʫʜʥʦʩʪʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʨʠʤʝʥʝʥʠʠ ʮʠʬʨʦʚʳʭ 

ʫʩʪʨʦʡʩʪʚ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʚ ʩʠʩʪʝʤʝ 

ʦʩʪʘʪʦʯʥʳʭ ʢʣʘʩʩʘʭ. ʂ ʦʩʦʙʝʥʥʦʩʪʷʤ ʩʠʩʪʝʤʳ ʦʩʪʘʪʦʯʥʳʭ ʢʣʘʩʩʦʚ (ʤʦʜʫʣʷʨʥʦʡ ʘʨʠʬʤʝʪʠʢʠ), 

ʩʜʝʨʞʠʚʘʶʱʠʤ ʝʸ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʦʪʥʦʩʷʪʩʷ:  

- ʙʠʚʘʣʝʥʪʥʳʡ ʵʬʬʝʢʪ, ʚʦʟʥʠʢʘʶʱʠʡ ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ ʤʦʜʫʣʷʨʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʙʠʥʘʨʥʳʭ ʨʝʛʠʩʪʨʘʭ ʪʠʧʦʚʦʡ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ [3]; 

- ʥʝʣʠʥʝʡʥʘʷ ʩʣʦʞʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʷ ʧʦʟʠʮʠʦʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʫʣʷʨʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ. 

ʇʦ ʤʝʪʢʦʤʫ ʟʘʤʝʯʘʥʠʶ ʘʢʘʜʝʤʠʢʘ ɺ.ʄ. ɸʤʝʨʙʘʝʚʘ ʪʝʨʤʠʥ çʩʠʩʪʝʤʳ ʚ ʦʩʪʘʪʦʯʥʳʭ ʢʣʘʩʩʘʭè 

ʩʣʝʜʦʚʘʣʦ ʙʳ ʠʟʤʝʥʠʪʴ ʥʘ çʩʠʩʪʝʤʳ ʢʣʘʩʩʦʚ ʚʳʯʝʪʦʚ ʠʣʠ ʦʩʪʘʪʢʦʚ ʧʦ ʤʦʜʫʣʶè. ɺ ʜʘʣʴʥʝʡʰʝʤ ʵʪʘ ʦʙʣʘʩʪʴ 

ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ ʤʦʜʫʣʷʨʥʦʡ ʘʨʠʬʤʝʪʠʢʠ, ʧʦʜ ʢʦʪʦʨʳʤ ʩʠʩʪʝʤʘ ʦʩʪʘʪʦʯʥʳʭ ʢʣʘʩʩʦʚ 

ʠʟʚʝʩʪʥʘ ʟʘ ʨʫʙʝʞʦʤ. 

ɺ ʩʝʨʝʜʠʥʝ 70-ʭ ʛʦʜʦʚ ʧʨʦʠʟʦʰʣʦ ʬʘʢʪʠʯʝʩʢʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʚ ɸʣʤʘ-ɸʪʫ ʮʝʥʪʨʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʨʘʟʨʘʙʦʪʦʢ ʧʨʦʮʝʩʩʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ ʦʩʪʘʪʦʯʥʳʭ ʢʣʘʩʩʦʚ (ʤʦʜʫʣʷʨʥʦʡ ʘʨʠʬʤʝʪʠʢʠ), ʠʩʧʦʣʴʟʫʶʱʠʭ 

ʩʧʝʮʠʘʣʴʥʳʝ ʬʦʨʤʘʪʳ ʜʘʥʥʳʭ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʨʘʙʦʪʳ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʯʠʩʣʘʤʠ. ɺ ʵʪʠ ʛʦʜʳ ʚʸʣʩʷ 

ʠʥʪʝʥʩʠʚʥʳʡ ʧʦʠʩʢ ʥʦʚʳʭ ʦʙʣʘʩʪʝʡ ʧʨʠʣʦʞʝʥʠʷ ʤʦʜʫʣʷʨʥʦʡ ʘʨʠʬʤʝʪʠʢʠ. ɺ ʅʇʆ çɸʣʤʘʟè ʠ 

çɸʩʪʨʦʬʠʟʠʢʘè (ʄʦʩʢʚʘ), ʩʦʚʤʝʩʪʥʦ ʩ ʀʥʩʪʠʪʫʪʦʤ ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʝʭʘʥʠʢʠ ɸʅ ʂʘʟʘʭʩʢʦʡ ʉʉʈ (ʀʄʄ ɸʅ 

ʂʘʟʉʉʈ) ʚʳʧʦʣʥʷʣʩʷ ʨʷʜ ʥʘʫʯʥʳʭ ʧʨʦʝʢʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʜʣʷʦʧʠʩʘʥʠʷ ʜʚʠʞʝʥʠʷ ʣʝʪʘʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ 

ʧʨʠʤʝʥʷʣʠʩʴ ʢʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ ʠ ʢʚʘʪʝʨʥʠʦʥʳ, ʘ ʨʘʩʯʸʪʳ ʚʳʧʦʣʥʷʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʨʠʬʤʝʪʠʢʠ 

ʩʠʩʪʝʤʳ ʦʩʪʘʪʦʯʥʳʭ ʢʣʘʩʩʦʚ [1]. ʉʦ ʩʪʦʨʦʥʳ ɸʅ ʂʘʟʘʭʩʢʦʡ ʉʉʈ ʥʘʫʯʥʳʝ ʧʨʦʝʢʪʳ ʚʦʟʛʣʘʚʣʷʣʠ ʘʢʘʜʝʤʠʢ 

ɸʤʝʨʙʘʝʚ ɺ.ʄ. ʠ ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ɸʢʫʰʩʢʠʡ ʀ.ʗ., ʨʫʢʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʟʘʚʝʜʫʶʱʠʝ ʦʪʜʝʣʘʤʠ 

ʧʨʦʬʝʩʩʦʨʘ ʇʘʢ ʀ.ʊ. ʠ ʂʘʟʘʥʛʘʧʦʚ ɸ.ʅ. ɺ ʚʳʧʦʣʥʝʥʠʠ ʥʘʫʯʥʳʭ ʧʨʦʝʢʪʦʚ ʫʯʘʩʪʚʦʚʘʣʠ ʛʨʫʧʧʘ ʩʪʘʨʰʠʭ ʠ 

ʤʣʘʜʰʠʭ ʥʘʫʯʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʦʪʜʝʣʦʚ ʇʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ɸʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ 

ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʫʢʘʟʘʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ [2]. ɺ ʵʪʠ ʛʦʜʳ ʘʢʘʜʝʤʠʢ ɸʤʝʨʙʘʝʚ ɺ.ʄ. ʠʤʝʣ ʪʝʩʥʳʝ ʢʦʥʪʘʢʪʳ ʩ 

ʚʝʜʫʱʠʤ ʚʫʟʦʤ ʩʪʨʘʥʳ ï ʄɻʋ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ. ʇʦ ʩʦʚʝʪʫ ʢʦʣʣʝʛ ʠʟ ʄɻʋ, ʩʦʟʜʘʪʝʣʝʡ ʕɺʄ çʉʝʪʫʥʴè ʠ 
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çʉʝʪʫʥʴ-70è, ʚ ʢʦʪʦʨʳʭ ʜʘʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʦʨʤʘʪʘʭ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʚ ʪʨʦʠʯʥʦʡ ʩʠʩʪʝʤʝ 

ʩʯʠʩʣʝʥʠʷ, ʚʥʠʤʘʥʠʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʨʦʝʢʪʦʚ ʠʟ ɸʅ ʂʘʟʘʭʩʢʦʡ ʉʉʈ ʧʨʠʚʣʝʢʣʘ ʠʜʝʷ ʦʙʲʝʜʠʥʝʥʠʷ ʪʨʦʠʯʥʦʡ 

ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ ʩ ʩʠʩʪʝʤʦʡ ʦʩʪʘʪʦʯʥʳʭ ʢʣʘʩʩʦʚ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʵʪʦ ʪʘʢʞʝ ʫʤʝʥʴʰʘʝʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʠʟʙʳʪʦʯʥʦʩʪʴ ʤʦʜʫʣʷʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ. 

III . ʇʈʀʄɽʅɽʅʀɽ 

ʀʟʚʝʩʪʝʥ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʯʠʩʣʦʚʳʭ ʚʝʣʠʯʠʥ ʚ ʚʝʢʪʦʨʥʦʡ ʬʦʨʤʝ ʩ ʥʝʟʘʚʠʩʠʤʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ï ʥʘʠʤʝʥʴʰʠʤʠ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʚʳʯʝʪʘʤʠ ʧʦ ʤʦʜʫʣʷʤ ʠʟ ʤʥʦʞʝʩʪʚʘ ʚʟʘʠʤʥʦ-ʧʨʦʩʪʳʭ 

ʯʠʩʝʣ, ʥʘʟʳʚʘʝʤʳʭ ʦʩʥʦʚʘʥʠʷʤʠ ʤʦʜʫʣʷʨʥʦʡ ʘʨʠʬʤʝʪʠʢʠ.  

ʄʦʜʫʣʷʨʥʘʷ ʘʨʠʬʤʝʪʠʢʘ ʠʤʝʝʪ ʥʝʩʦʤʥʝʥʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ: ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʘʜʜʠʪʠʚʥʳʭ 

ʠ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ ʧʦ ʚʩʝʤ ʢʦʤʧʦʥʝʥʪʘʤ ʚʝʢʪʦʨʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʫʥʠʢʘʣʴʥʫʶ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʧʦʤʝʭʦʟʘʱʠʪʥʳʭ ʢʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ʤʦʜʫʣʷʨʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʬʦʨʤʘʪʘʭ. ʆʜʥʘʢʦ, ʠʤʝʝʪʩʷ 

ʥʝʜʦʩʪʘʪʦʢ ïʝʩʪʝʩʪʚʝʥʥʘʷ ʠʟʙʳʪʦʯʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪ ʤʦʜʫʣʷʨʥʳʭ ʬʦʨʤʘʪʦʚ ʜʘʥʥʳʭ ʚ 

ʜʚʦʠʯʥʳʭ ʠʪʨʦʠʯʥʳʭ ʮʠʬʨʦʚʳʭ ʨʝʛʠʩʪʨʘʭ. ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʵʪʦʤ ʧʨʦʙʣʝʤʳ.  

ʇʨʠ ʩʦʟʜʘʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ: ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ, ʢʦʥʪʨʦʣʝʨʦʚ, ʮʠʬʨʦʚʳʭ 

ʬʠʣʴʪʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʦʩʥʦʚʝ ʤʦʜʫʣʷʨʥʦʡ ʘʨʠʬʤʝʪʠʢʠ, ʧʝʨʚʳʤ ʠ ʚʘʞʥʝʡʰʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ 

ʤʦʜʫʣʝʡ ï ʧʨʦʩʪʳʭ (ʚʟʘʠʤʥʦ-ʧʨʦʩʪʳʭ) ʯʠʩʝʣ. ʈʝʟʫʣʴʪʘʪʳ ʙʦʣʴʰʠʥʩʪʚʘ ʦʧʝʨʘʮʠʠ ʚ ʵʪʦʡ ʘʨʠʬʤʝʪʠʢʝ 

ʷʚʣʷʶʪʩʷ ʥʘʠʤʝʥʴʰʠʤʠ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʚʳʯʝʪʘʤʠ ʧʦ ʤʦʜʫʣʶ, ʘ ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʯʠʩʣʦʚʳʝ ʜʘʥʥʳʝ ʚ 

ʤʦʜʫʣʷʨʥʳʭ ʬʦʨʤʘʪʘʭ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʚʝʢʪʦʨʘʤʠ ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ ï ʚʳʯʝʪʘʤʠ ʧʦ ʤʦʜʫʣʶ. ʋʯʠʪʳʚʘʷ, ʯʪʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʜʚʦʠʯʥʫʶ ʵʣʝʤʝʥʪʥʫʶ ʙʘʟʫ, 

ʢʦʤʧʦʥʝʥʪʳ ʤʦʜʫʣʷʨʥʳʭ ʚʝʢʪʦʨʦʚ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʜʚʦʠʯʥʳʭ ʨʝʛʠʩʪʨʘʭ. ʇʨʠʯʝʤ ʥʝ ʚʩʝ ʚʦʟʤʦʞʥʳʝ 

ʜʚʦʠʯʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʨʝʛʠʩʪʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʳʯʝʪʦʚ ʧʦ ʧʨʦʩʪʳʤ ʤʦʜʫʣʷʤ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʥʠʢʘʝʪ ʠʟʙʳʪʦʯʥʦʩʪʴ ʜʚʦʠʯʥʦʛʦ ʨʝʛʠʩʪʨʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʧʦʣʫʯʠʚʰʘʷ ʥʘʟʚʘʥʠʝ 

ʙʠʚʘʣʝʥʪʥʦʛʦ ʵʬʬʝʢʪʘ ʦʪʦʙʨʘʞʝʥʠʷ ʚʳʯʝʪʦʚ ʧʦ ʤʦʜʫʣʶ. ʋ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʮʠʬʨʦʚʳʭ 

ʬʠʣʴʪʨʦʚ ʠ ʢʦʥʪʨʦʣʝʨʦʚʠʟ ɸʅ ʂʘʟʘʭʩʢʦʡ ʉʉʈ ʚʦʟʥʠʢʣʘ ʠʜʝʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʝʝ ʸʤʢʦʡ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʩʤʳʩʣʝ ʪʨʦʠʯʥʦʡ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ ʠ ʦʮʝʥʠʪʴ ʚʦʟʥʠʢʘʶʱʠʡ ʧʨʠ ʵʪʦʤ ʪʨʠʚʘʣʝʥʪʥʳʡ 

ʵʬʬʝʢʪ. 

ʊʨʠʚʘʣʝʥʪʥʳʤ ʵʬʬʝʢʪʦʤ ʦʪʦʙʨʘʞʝʥʠʷ ʚʳʯʝʪʦʚ ʧʦ ʤʦʜʫʣʶ ʚ ʮʠʬʨʦʚʦʤ ʨʝʛʠʩʪʨʝ, 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʤ ʥʘ ʪʨʦʠʯʥʦʡ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʝ, ʥʘʟʦʚʸʤ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʝ ʚʩʝ ʚʦʟʤʦʞʥʳʝ 

ʪʨʦʠʯʥʳʝʢʦʤʙʠʥʘʮʠʠ ʨʝʛʠʩʪʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʪʨʦʠʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʳʯʝʪʦʚ ʧʦ ʧʨʦʩʪʳʤ ʤʦʜʫʣʷʤ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʨʝʛʠʩʪʨʦʚ ʪʨʦʠʯʥʦʡ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳʢʦʤʧʦʥʝʥʪʳ ʤʦʜʫʣʷʨʥʳʭ ʚʝʢʪʦʨʦʚ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʪʨʦʠʯʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʝʛʠʩʪʨʘʭ ʠ ʧʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʥʝʫʩʪʨʘʥʠʤʘʷ ʠʟʙʳʪʦʯʥʦʩʪʴ 

ʪʨʦʠʯʥʦʛʦ ʨʝʛʠʩʪʨʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʳʯʝʪʦʚ. 

ʏʠʩʣʦʚʘʷ ʚʝʣʠʯʠʥʘ A ʚ ʤʦʜʫʣʷʨʥʦʤ ʬʦʨʤʘʪʝ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʝʢʪʦʨʦʤ:  

)mod,...,mod()(mod 11 nn ppPA aaª , 

ʛʜʝ ia -ʥʘʠʤʝʥʴʰʠʡ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʡ ʚʳʯʝʪ ʧʦ ʤʦʜʫʣʶ ipmod , 

},...{ 1 npp -ʤʥʦʞʝʩʪʚʦ ʧʨʦʩʪʳʭ ʠʣʠ ʚʟʘʠʤʥʦ-ʧʨʦʩʪʳʭ ʮʝʣʳʭ ʯʠʩʝʣ, ʥʘʟʳʚʘʝʤʳʭ ʦʩʥʦʚʘʥʠʷ 

ʤʦʜʫʣʷʨʥʦʡ ʘʨʠʬʤʝʪʠʢʠ; 

Ô
=

=
n

i

iPP
1

-ʚʝʨʭʥʷʷ ʛʨʘʥʴ ʯʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʤʦʜʫʣʷʨʥʦʡ ʘʨʠʬʤʝʪʠʢʠ. 

ʋʯʠʪʳʚʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʦʠʯʥʦʡ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ, ʚʚʝʜʝʤ ʜʣʷ ʤʦʜʫʣʷʨʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ ʧʦʥʷʪʠʝ 

ʪʨʠʚʘʣʝʥʪʥʦʛʦʵʬʬʝʢʪʘ ʜʣʷ ʦʜʠʥʦʯʥʦʛʦ ʦʩʥʦʚʘʥʠʷ id ʠ ʧʦʣʥʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʜʠʘʧʘʟʦʥʘnDʜʣʷn-

ʨʝʛʠʩʪʨʦʚʦʡ ʪʨʦʠʯʥʦʡ ʨʘʟʨʷʜʥʦʡ ʩʝʪʢʠ ʤʦʜʫʣʷʨʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ: 

è ø 0logloglog 333 ²-=-= iiiii pnppd , 

ä
=

=D
n

i

in

1

d , 

ʛʜʝ ʢʚʘʜʨʘʪʥʳʤʠ ʩʢʦʙʢʘʤʠ è øii pn 3log=  ʦʙʦʟʥʘʯʝʥʘ ʮʝʣʘʷ ʥʝ ʤʝʥʴʰʘʷ ʯʘʩʪʴ, ʨʘʚʥʘʷ ʪʨʦʠʯʥʦʡ 

ʨʘʟʨʷʜʥʦʩʪʠ ʨʝʛʠʩʪʨʘ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʦʜʥʦʛʦ ʚʳʯʝʪʘ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʤʦʜʫʣʶ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʧʝʮʠʘʣʴʥʳʤ ʚʳʙʦʨʦʤ ʦʩʥʦʚʘʥʠʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʥʘ ʪʨʦʠʯʥʫʶ ʵʣʝʤʝʥʪʥʫʶ ʙʘʟʫ ʤʦʜʫʣʷʨʥʦʡ ʘʨʠʬʤʝʪʠʢʠ, ʤʦʞʥʦ ʥʘ ʧʦʨʷʜʦʢ ʫʤʝʥʴʰʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʠʟʙʳʪʦʯʥʦʩʪʴ, ʘ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʧʦʣʫʯʠʪʴ ʪʨʠʚʘʣʝʥʪʥʳʡ ʵʬʬʝʢʪ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʠʟʙʳʪʦʯʥʦʩʪʴ 

ʨʘʚʥʳʝ ʥʫʣʶ. 
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ɼʣʷ ʠʣʣʶʩʪʨʘʮʠʠ ʩʧʦʩʦʙʘ ʚʳʙʝʨʝʤ ʚʟʘʠʤʥʦ-ʧʨʦʩʪʳʝ ʤʦʜʫʣʠ ï ʦʩʥʦʚʘʥʠʷ ʪʨʦʠʯʥʦʡ ʤʦʜʫʣʷʨʥʦʡ 

ʘʨʠʬʤʝʪʠʢʠ, ʙʣʠʟʢʠʝ ʧʦ ʚʝʣʠʯʠʥʝ ʢ ʜʚʦʠʯʥʦʤʫ ʟʥʘʯʝʥʠʶ ʙʠʥʘʨʥʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʙʘʡʪʘ 256= 2
8 
. 

ɼʣʷ ʪʨʦʠʯʥʦʡ ʨʝʛʠʩʪʨʦʚʦʡ ʙʘʟʳ ʚʳʙʝʨʝʤ ʰʝʩʪʴ ʪʨʠʪʦʚʳʭ ʤʦʜʫʣʷʨʥʳʭʦʩʥʦʚʘʥʠʷ: 

},,,,,{ 654321 pppppp ={229,233,239, 241,242, 243=3
5
}. ʇʨʠ ʪʘʢʦʤ ʚʳʙʦʨʝ ʦʩʥʦʚʘʥʠʡ ʨʘʟʨʷʜʥʘʷ ʩʝʪʢʘ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠʤʝʝʪ ʜʣʠʥʫ30 ʪʨʠʪ, ʘ ʦʩʦʙʝʥʥʦʩʪʠ ʪʘʢʦʛʦ ʚʳʙʦʨʘ 

ʪʨʠʪʦʚʳʭ ʤʦʜʫʣʷʨʥʳʭ ʦʩʥʦʚʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. ɿʥʘʯʝʥʠʝ ʤʦʜʫʣʷʨʥʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʨʘʚʥʦ Ô
=

=
6

1i

ipP = 180729058527458, ʯʪʦ ʧʨʝʚʳʰʘʝʪ 8630377364883=3
29
. ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ 

ʯʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʤʦʜʫʣʷʨʥʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʚ ʙʠʥʘʨʥʦʡ ʨʘʟʨʷʜʥʦʡ ʩʝʪʢʝ ʪʨʝʙʫʝʪʩʷ 48 ʙʠʪ. 

ʉʨʘʚʥʠʤ, ʠʩʧʦʣʴʟʫʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʜʠʘʧʘʟʦʥʳ, ʙʠʥʘʨʥʳʡ ʠ ʪʨʦʠʯʥʳʡ ʚʘʨʠʘʥʪʳ.  

ʊʘʙʣʠʮʘ 1  

ʄʦʜʫʣʷʨʥʳʝ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʪʨʦʠʯʥʦʛʦ ʚʘʨʠʘʥʪʘ 

ʇʘʨʘʤʝʪʨʳ 1 2 3 4 5 6 

ʈʘʟʨʷʜʳ ʧʨʦʮʝʩʩʦʨʘ 1- 5 6- 10 11- 15 16- 20 21- 25 25- 30 

ʆʩʥʦʚʘʥʠʷ ʤʦʜʫʣʷʨʥʳʝ 229 233 239 241 242 243 

ʂʦʣʠʯʝʩʪʚʦ ʪʨʠʪ 5 5 5 5 5 5 

ʊʨʠʚʘʣʝʥʪʥʳʡ ʵʬʬʝʢʪ 0,054 0,038 0,015 0,008 0,004 0,000 

ʀʥʬʦʨʤ. ʠʟʙʳʪʦʯʥʦʩʪʴ 0,058 0,041 0,016 0,008 0,004 0,000 

ɹʝʟʜʝʬʝʢʪʥʦʩʪʴ 0,949 0,963 0,985 0,993 0,996 1,000 

 

ɼʣʷ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʠʟʙʳʪʦʯʥʦʩʪʴ ʨʘʚʥʘ (205891132094649-180729058627458)/ 

205891132094649=(3
30

 ïʈ)/3
30

 =12,22%, ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʘʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʘʤʠ ʚʳʙʦʨʘ ʦʩʥʦʚʘʥʠʡ 

ʤʦʜʫʣʷʨʥʦʡ ʘʨʠʬʤʝʪʠʢʠ, ʜʘʶʱʠʭ ʙʣʠʟʢʫʶ ʜʣʠʥʫ ʨʘʟʨʷʜʥʦʡ ʩʝʪʢʠ ʚ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʜʚʦʠʯʥʳʭ ʎɺʄ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʳʣ ʧʦʣʫʯʝʥ ʩʧʦʩʦʙ ʫʤʝʥʴʰʝʥʠʷ ʚʧʣʦʪʴ ʜʦ ʥʫʣʷ ʪʨʠʚʘʣʝʥʪʥʦʛʦ ʵʬʬʝʢʪʘ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʧʝʮʠʘʣʴʥʦʤ ʚʳʙʦʨʝ ʚʟʘʠʤʥʦ-ʧʨʦʩʪʳʭ ʦʩʥʦʚʘʥʠʡ ʤʦʜʫʣʷʨʥʦʡ ʘʨʠʬʤʝʪʠʢʠ. ʉʧʦʩʦʙ ʧʦʟʚʦʣʠʣ 

ʥʘ ʧʦʨʷʜʦʢ ʫʤʝʥʴʰʠʪʴ, ʘ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʧʦʣʫʯʠʪʴ ʥʫʣʝʚʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʠʟʙʳʪʦʯʥʦʩʪʴ. 

ʊʨʠʚʘʣʝʥʪʥʳʡ ʵʬʬʝʢʪ ʜʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʨʘʩʯʝʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʟʙʳʪʦʯʥʦʩʪʠ ʦʪʜʝʣʴʥʦʛʦ ʨʝʛʠʩʪʨʘ

i
ʧ

pi -3 , ʘ ʪʘʢʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʵʬʬʝʢʪʘ 
i

i

n

i
ʧ

p

3

3 -
. ʆʧʨʝʜʝʣʠʤ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʠʟʙʳʪʦʯʥʦʩʪʴ ʨʘʟʨʷʜʥʦʡ ʩʝʪʢʠ ʤʦʜʫʣʷʨʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ Pk -3  ʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʠʟʙʳʪʦʯʥʦʩʪʴ ʨʘʟʨʷʜʥʦʡ ʩʝʪʢʠ 
kk

k PP

3
1

3

3
-=

-
. ʆʪʤʝʪʠʤ, ʯʪʦ ʥʫʣʝʚʦʡ ʪʨʠʚʘʣʝʥʪʥʳʡ ʵʬʬʝʢʪ ʧʨʠʚʦʜʠʪ ʢ 

ʥʫʣʝʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʟʙʳʪʦʯʥʦʩʪʠ ʪʨʦʠʯʥʦʡ ʨʘʟʨʷʜʥʦʡ ʩʝʪʢʠ ʧʨʦʮʝʩʩʦʨʘ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʯʠʩʣʦʚʦʡ ʚʝʣʠʯʠʥʳ ʚ ʤʦʜʫʣʷʨʥʦʤ ʬʦʨʤʘʪʝ ʜʘʥʥʳʭ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʜʦʚʦʛʦn-ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʚʝʢʪʦʨʘ, ʢʦʤʧʦʥʝʥʪʳ ʢʦʪʦʨʦʛʦ ʦʪʦʙʨʘʞʝʥʳ ʚnïʪʨʦʠʯʥʳʭ ʨʝʛʠʩʪʨʘʭ, ʜʣʠʥʦʡ

è øii pn 3log= . ʉʫʤʤʘʨʥʘʷ ʜʣʠʥʘ ʨʘʟʨʷʜʥʦʡ ʩʝʪʢʠ ʤʦʜʫʣʷʨʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ ʨʘʚʥʘ ä
=

=
n

i

ink
1

. 

ʆʧʨʝʜʝʣʠʤ ʧʨʠʚʝʜʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʠʟʙʳʪʦʯʥʦʩʪʴ ʨʘʟʨʷʜʥʦʡ ʩʝʪʢʠ ʤʦʜʫʣʷʨʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ 

è øPk 3log
33 -  ʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʧʨʠʚʝʜʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʠʟʙʳʪʦʯʥʦʩʪʴ ʨʘʟʨʷʜʥʦʡ ʩʝʪʢʠ 

è ø
è økP

k

Pk
-

-=
-

3

3
log

log

31
3

33
. 

ʇʨʠʤʝʥʷʝʤʳʤʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʪʦʜʘʤʠ ʫʤʝʥʴʰʝʥʠʷ ʠʟʙʳʪʦʯʥʦʩʪʠ ʦʪ ʙʠʚʘʣʝʥʪʥʦʛʦ ʠ 

ʪʨʠʚʘʣʝʥʪʥʦʛʦ ʵʬʬʝʢʪʦʚ ʦʪʦʙʨʘʞʝʥʠʷ ʚʳʯʝʪʦʚ ʚ ʮʠʬʨʦʚʳʭ ʨʝʛʠʩʪʨʘʭ ʷʚʣʷʶʪʩʷ: 

- ʚʳʙʦʨ ʧʨʦʩʪʳʭ ʦʩʥʦʚʘʥʠʡ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʚʟʘʠʤʥʦ-ʧʨʦʩʪʳʭ ʦʩʥʦʚʘʥʠʡ ʤʦʜʫʣʷʨʥʦʡ 

ʘʨʠʬʤʝʪʠʢʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʵʬʬʝʢʪʘʤʠ ʦʪʦʙʨʘʞʝʥʠʷ; 

- ʧʨʠʤʝʥʝʥʠʝ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʤʦʜʫʣʷʨʥʦʡ ʘʨʠʬʤʝʪʠʢʠ. 

ɺ 1962-63 ʛʛ. ʚ ʅʀʀ-37 ɿʝʣʝʥʦʛʨʘʜʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʉʉʉʈ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʛʣʘʚʥʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ ɼ.ʀ. ʖʜʠʮʢʦʛʦ ʠ ʥʘʫʯʥʦʛʦ 

ʨʫʢʦʚʦʜʠʪʝʣʷ ʧʨʦʝʢʪʘ ʀ.ʗ. ɸʢʫʰʩʢʦʛʦ ʨʘʟʨʘʙʦʪʘʥ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʦʙʨʘʟʝʮ ʎɺʄʊ340ɸ, ʠʩʧʦʣʴʟʫʶʱʝʡ 
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ʤʦʜʫʣʷʨʥʫʶ ʘʨʠʬʤʝʪʠʢʫ. ɺ 1963 ʛ. ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʘ ʤʦʜʫʣʷʨʥʘʷ ʎɺʄʂ340ɸ, 

ʩʝʨʠʡʥʦ ʚʳʧʫʩʢʘʝʤʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʜʦ ʩʝʨʝʜʠʥʳ 70-ʭ ʛʦʜʦʚ. ɺ 1968 ʛ. ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʫʣʷʨʥʘʷ ʎɺʄ 

çɸʣʤʘʟè. ʕʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝʤʘʰʠʥʳ ʠʤʝʣʠ ʜʚʦʠʯʥʫʶ 45 ïʨʘʟʨʷʜʥʫʶ ʩʝʪʢʫ ʤʦʜʫʣʷʨʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ [4].  

ʉʨʘʚʥʠʤ ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʚʘʨʠʘʥʪ ʚʳʙʦʨʘ ʦʩʥʦʚʘʥʠʡ ʤʦʜʫʣʷʨʥʦʡ ʘʨʠʬʤʝʪʠʢʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʦʠʯʥʦʡ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ, ʩ ʚʳʙʦʨʦʤ ʤʦʜʫʣʷʨʥʳʭ ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʎɺʄ, ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʜʚʦʠʯʥʦʡ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʝ ʠ ʠʩʧʦʣʴʟʫʶʱʠʭ ʤʦʜʫʣʷʨʥʫʶ ʘʨʠʬʤʝʪʠʢʫ. 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʨʝʛʠʩʪʨʦʚʳʡ ʵʬʬʝʢʪ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʠʟʙʳʪʦʯʥʦʩʪʴ ʨʘʟʨʷʜʥʳʭ ʩʝʪʦʢ ʤʦʜʫʣʷʨʥʳʭ 

ʧʨʦʮʝʩʩʦʨʦʚ ʎɺʄ ʊ340ɸ, ʂ340ɸ, ɸʣʤʘʟ, 5ʕ53, 41-50 çʃʠʜʝʨè, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʝ ʛʦʜʳ ʚ 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʮʝʥʪʨʝ (ʛ. ɿʝʣʝʥʦʛʨʘʜ). ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʨʘʟʨʷʜʥʦʡ ʩʝʪʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʘʭ 2-3. 

ʊʘʙʣʠʮʘ 2  

ʄʦʜʫʣʷʨʥʳʝ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʜʚʦʠʯʥʦʛʦ ʚʘʨʠʘʥʪʘ 

ʈʘʟʨʷʜʳ ʙʠʥʘʨʥʦʛʦ 

ʧʨʦʮʝʩʩʦʨʘ 
1 2-4 5-9 10-15 16-20 21-25 26-30 31-34 35-39 40-45 

ʄʦʜʫʣʷʨʥʳʝ 

ʦʩʥʦʚʘʥʠʷ 
2 5 23 63 17 19 29 13 31 61 

ʈʘʟʨʷʜʥʦʩʪʴ 

ʨʝʛʠʩʪʨʦʚ 
1 3 5 6 5 5 5 4 5 6 

ɹʠʚʘʣʝʥʪʥʳʡ 

ʵʬʬʝʢʪ 
0 0,678 0,476 0,023 0,913 0,752 0,142 0,300 0,046 0,069 

ʀʟʙʳʪʦʯʥʦʩʪʴ 0 0,375 0,281 0,016 0,469 0,406 0,094 0,188 0,031 0,047 

% ʠʟʙʳʪʦʯʥʦʩʪʠ 0 37,50 28,13 1,56 46,88 40,63 9,38 18,75 3,13 4,69 

 

ɼʣʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʟʘʜʘʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʚʳʙʨʘʥʥʳʭ ʤʦʜʫʣʷʨʥʳʭ ʦʩʥʦʚʘʥʠʡ, 

ʪʨʝʙʫʝʪʩʷ ʜʚʦʠʯʥʘʷ ʨʘʟʨʷʜʥʦʩʪʴ 42 ʙʠʪ. ɼʣʷ ʫʢʘʟʘʥʥʦʡ ʨʘʟʨʷʜʥʦʩʪʠ ʤʦʜʫʣʷʨʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ ʎɺʄ 

ʚʳʯʠʩʣʝʥʥʦʝ ʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʟʙʳʪʦʯʥʦʩʪʠ Pk -2 ʨʘʟʨʷʜʥʦʡ ʩʝʪʢʠ ʧʨʦʮʝʩʩʦʨʘ 

ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3  

ɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʜʠʘʧʘʟʦʥʳ ʤʦʜʫʣʷʨʥʳʭ ʎɺʄ ʜʣʷ ʜʚʦʠʯʥʦʛʦ ʚʘʨʠʘʥʪʘ 

ɺr ʯʠʩʣʠʪʝʣʴʥʳʡ ʜʠʘʧʘʟʦʥ  3336597244890 

ʈʘʟʨʷʜʥʦʩʪʴ ʙʠʥʘʨʥʘʷ ʨʝʘʣʴʥʘʷ 45 

ʈʘʟʨʷʜʥʦʩʪʴ ʙʠʥʘʨʥʘʷ ʥʝʦʙʭʦʜʠʤʘʷ 42 

ʀʟʙʳʪʦʯʥʦʩʪʴ ʙʠʥʘʨʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 35184372088801 

ɹʠʚʘʣʝʥʪʥʳʡ ʵʬʬʝʢʪ 3,398 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠʟʙʳʪʦʯʥʦʩʪʴ 0,784 

 

ɼʚʦʠʯʥʳʡ ʤʦʜʫʣʷʨʥʳʡ ʧʨʦʮʝʩʩʦʨ ʠʤʝʝʪ ʧʨʠʚʝʜʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʠʟʙʳʪʦʯʥʦʩʪʴ 78,4 %, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣʦ ʠʟʙʳʪʦʯʥʦʩʪʴ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʪʨʦʠʯʥʦʛʦ ʤʦʜʫʣʷʨʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʩʧʦʩʦʙ ʙʦʨʴʙʳ ʩ ʨʝʛʠʩʪʨʦʚʳʤ (ʪʨʠʚʘʣʝʥʪʥʳʤ) ʵʬʬʝʢʪʦʤ ʠʣʠ 

ʩʧʦʩʦʙ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʙʳʪʦʯʥʦʩʪʠ ʩʠʤʤʝʪʨʠʯʥʳʭ ʤʦʜʫʣʷʨʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʧʦʟʚʦʣʠʚʰʠʡ ʫʤʝʥʴʰʠʪʴ 

ʥʝʛʘʪʠʚʥʳʡ ʵʬʬʝʢʪ ʦʪ ʵʪʦʛʦ ʷʚʣʝʥʠʷ.  

ʉʧʦʩʦʙ ʦʩʥʦʚʘʥ ʥʘ ʚʳʙʦʨʝ ʚʟʘʠʤʥʦ-ʧʨʦʩʪʳʭ ʦʩʥʦʚʘʥʠʡ ʤʦʜʫʣʷʨʥʦʡ ʘʨʠʬʤʝʪʠʢʠ ʩʠʤʤʝʪʨʠʯʥʳʭ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʠʩʣʘ, ʷʚʣʷʶʱʝʛʦ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʴʶ ʜʚʫʭ ʠʣʠ ʪʨʸʭ, ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʟʙʳʪʦʯʥʦʩʪʠ ʦʜʥʠʭ 

ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ ʚʳʯʝʪʦʚ ʩʠʤʤʝʪʨʠʯʥʳʭ ʠʤ, ʧʨʝʚʳʰʘʶʱʠʭ ʨʝʛʠʩʪʨʦʚʫʶ 

ʝʤʢʦʩʪʴ.  

ɼʣʷ ʠʣʣʶʩʪʨʘʮʠʠ ʩʧʦʩʦʙʘ ʫʤʝʥʴʰʝʥʠʷ ʨʝʛʠʩʪʨʦʚʦʛʦ ʵʬʬʝʢʪʘ ʜʣʷ ʜʚʦʠʯʥʦʡ ʘʨʠʬʤʝʪʠʢʠ, 

ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʩʪʘʥʜʘʨʪʥʳʡ ʜʚʦʠʯʥʳʡ ʨʘʟʤʝʨ ʙʘʡʪʘ, ʚʳʙʝʨʝʤ ʚʟʘʠʤʥʦ-ʧʨʦʩʪʳʝ ʦʩʥʦʚʘʥʠʷ (ʤʦʜʫʣʠ) 

ʤʦʜʫʣʷʨʥʦʡ ʘʨʠʬʤʝʪʠʢʠ: },,,,{ 54321 ppppp ={253,255, 256, 257, 259}. ʄʦʜʫʣʴ 257 ïʧʨʦʩʪʦʡ; ʜʣʷ ʯʝʪʳʨʝʭ 

ʤʦʜʫʣʝʡ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʝ ʢʘʥʦʥʠʯʝʩʢʠʝ ʨʘʟʣʦʞʝʥʠʷ ʠʤʝʶʪ ʚʠʜ: 253=11Ā23; 255=3Ā5Ā17; 259=7Ā37; 256=2
8
. 

ʉʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʜʚʝ ʧʘʨʳ ʚʟʘʠʤʥʦ-ʧʨʦʩʪʳʭ ʤʦʜʫʣʝʡ ),(),,( 4251 pppp , ʨʘʚʥʦʦʪʩʪʦʷʱʠʭ ʦʪ 

ʢʦʥʩʪʘʥʪʳ 2
8
 . ɼʣʷ ʤʦʜʫʣʝʡʚʳʧʦʣʥʷʶʪʩʷ ʩʦʦʪʥʦʰʝʥʠʷ: 25628

3 ===pp ; 82loglog 8
22 === pn  ï ʜʣʠʥʘ 

ʙʣʦʢʘ (ʜʚʦʠʯʥʦʛʦ ʨʝʛʠʩʪʨʘ). ʇʝʨʚʘʷ ʧʘʨʘ ʦʩʥʦʚʘʥʠʡ ʩʚʷʟʘʥʘ ʩʦʦʪʥʦʰʝʥʠʷʤʠ: 
11

~g-=pp =253=2
8 

-3;
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15 g+=pp =259=2
8 
+3; 3~

11 ==gg -ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʢʦʥʩʪʘʥʪʦʡ 2
8
 ʠ ʤʦʜʫʣʷʤʠ ʧʝʨʚʦʡ ʧʘʨʳ (ʢʦʣʠʯʝʩʪʚʦʤ 

ʪʨʦʠʯʥʳʭ ʢʦʤʙʠʥʘʮʠʡ). ɺʪʦʨʘʷ ʧʘʨʘ ʤʦʜʫʣʝʡ ʩʚʷʟʘʥʘ ʩʦʦʪʥʦʰʝʥʠʷʤʠ:
22

~g-=pp =255=2
8 

-1;
24 g+=pp

=2
8
+1=257; 1~

22 ==gg -ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʢʦʥʩʪʘʥʪʦʡ 2
8
 ʠ ʤʦʜʫʣʷʤʠ ʚʪʦʨʦʡ ʧʘʨʳ.

 

ɺʳʧʦʣʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʡ ʜʣʷ ʤʦʜʫʣʝʡ ï ʦʩʥʦʚʘʥʠʡ ʤʦʜʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʟʘʷʚʣʝʥʥʳʤ 

ʩʧʦʩʦʙʦʤ ʨʘʟʤʝʱʘʪʴ ʜʚʦʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʚʳʯʝʪʦʚ ʧʦ ʧʷʪʠ ʚʟʘʠʤʥʦ-ʧʨʦʩʪʳʤ ʤʦʜʫʣʷʤ ʚ ʧʷʪʠ ʦʜʥʦʨʦʜʥʳʭ 8-

ʙʠʪʦʚʳʭ ʙʣʦʢʘʭ ʚʳʭʦʜʥʦʛʦ ʨʝʛʠʩʪʨʘ (ʜʚʦʠʯʥʦʡ 40 -ʨʘʟʨʷʜʥʦʡ ʩʝʪʢʝ ʤʦʜʫʣʷʨʥʦʡ ʎɺʄ). ʅʘʧʨʠʤʝʨ, ʠʟ ʙʣʦʢʘ 

ʚʭʦʜʥʦʛʦ ʨʝʛʠʩʪʨʘ ʧʦʣʫʯʝʥ ʚʳʯʝʪ p== 8
4 2a ʧʦ ʤʦʜʫʣʶ 257, ʢʦʪʦʨʳʡ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥ ʚ 8-

ʙʠʪʦʚʦʤ ʙʣʦʢʝ. ɺʳʯʠʩʣʷʶʪ ʯʠʩʣʦ ppp i <-=-=--= 1)(~
44242 adaaa , ʢʦʪʦʨʦʝ ʨʘʟʤʝʱʘʶʪ ʚ 8-ʙʠʪʦʚʦʤ 

ʙʣʦʢʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʤ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚʳʯʝʪʘ ʧʦ ʤʦʜʫʣʶ 2p , ʢʦʪʦʨʳʡ ʨʘʟʤʝʱʘʶʪ ʚ 8-ʙʠʪʦʚʦʤ ʙʣʦʢʝ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʤ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚʳʯʝʪʘ ʧʦ ʤʦʜʫʣʶ 4p . 

ʄʦʜʫʣʷʨʥʳʝ ʦʩʥʦʚʘʥʠʷ },,,,{ 54321 ppppp ={253,255, 256, 257, 259}ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʢʘʟʘʥʥʦʛʦ 

ʩʧʦʩʦʙʘ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʥʫʣʝʚʳʝ ʩʫʤʤʘʨʥʳʡ ʙʠʚʘʣʝʥʪʥʳʡ ʵʬʬʝʢʪ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʠʟʙʳʪʦʯʥʦʩʪʴ.  

ʉʧʦʩʦʙ ʚʳʙʦʨʘ ʦʩʥʦʚʘʥʠʡ ʤʦʜʫʣʷʨʥʦʡ ʘʨʠʬʤʝʪʠʢʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʧʨʠʚʝʜʝʥʳ ʚ 

ʦʧʠʩʘʥʠʠ ʢ ʧʘʪʝʥʪʫ ʈʌ [5]. 

ʉʧʦʩʦʙ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʮʠʬʨʦʚʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʩʠʩʪʝʤʘʭ ʩʚʷʟʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʢʦʤʧʘʢʪʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʚ ʮʠʬʨʦʚʦʤ ʨʝʛʠʩʪʨʝ ʛʨʫʧʧ ʯʠʩʝʣ ʠʣʠ ʜʘʥʥʳʭ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʤʦʜʫʣʷʨʥʳʭ ʬʦʨʤʘʪʘʭ.  

IV. ɺʓɺʆɼʓ ʀ ɿɸʂʃʖʏɽʅʀɽ 

ʈʝʟʫʣʴʪʘʪʦʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ, ʧʨʠʚʝʜʝʥʥʦʛʦ ʚ ʫʧʦʤʷʥʫʪʦʤ ʧʘʪʝʥʪʝ, ʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʟʙʳʪʦʯʥʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ʛʨʫʧʧ ʯʠʩʝʣ ʚ ʦʜʥʦʨʦʜʥʳʭ, ʨʘʚʥʦʡ ʜʣʠʥʳ ʙʣʦʢʘʭ ʮʠʬʨʦʚʦʛʦ 

ʨʝʛʠʩʪʨʘ. ʕʪʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʜʘʥʥʳʭ, ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, 

ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʩʭʝʤʦʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʜʥʦʨʦʜʥʦʛʦ ʙʣʦʢʦʚʦʛʦ ʨʝʛʠʩʪʨʘ (ʨʘʟʨʷʜʥʦʡ ʩʝʪʢʠ 

ʎɺʄ).  

ʇʨʠʚʝʜʸʤ ʚʘʨʠʘʥʪʳ ʚʳʙʦʨʘ ʚʟʘʠʤʥʦ-ʧʨʦʩʪʳʭ ʤʦʜʫʣʷʨʥʳʭ ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʪʨʦʠʯʥʳʭ ʨʘʟʨʷʜʥʳʭ 

ʩʝʪʦʢ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʦʜʫʣʷʨʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʪʨʠʚʘʣʝʥʪʥʳʤ ʵʬʬʝʢʪʦʤ, ʠʩʧʦʣʴʟʫʷ 

ʩʧʦʩʦʙ, ʦʧʠʩʘʥʥʳʡ ʚ ʧʘʪʝʥʪʝ ʈʌ [5]. 

},,,,{ 54321 ppppp ={233,241,242=2Ā11
2
 ,243=3

5
,257} 

ɼʣʷ 25 ʨʘʟʨʷʜʥʦʡ ʪʨʦʠʯʥʦʡ ʩʝʪʢʠ ʧʨʦʮʝʩʩʦʨʘ ʤʦʜʫʣʷʨʥʳʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʜʠʘʧʘʟʦʥ 

848648262726å3
25

. 

},,,,,{ 654321 pppppp ={233,241,242=2Ā11
2
 ,243=3

5
,245=5Ā53,257} 

ɼʣʷ 30 ʨʘʟʨʷʜʥʦʡ ʪʨʦʠʯʥʦʡ ʩʝʪʢʠ ʤʦʜʫʣʷʨʥʳʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʜʠʘʧʘʟʦʥ 207918824367870å3
30

. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʧʨʠʚʝʩʪʠ ʜʠʘʣʦʛ ʤʝʞʜʫ ʯʣʝʥʦʤ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʤ ʀ.ʗ. ɸʢʫʰʩʢʠʤ ʠ 

ʠʟʚʝʩʪʥʳʤ ʩʧʝʮʠʘʣʠʩʪʦʤ ʚ ʦʙʣʘʩʪʠ ʧʦʤʝʭʦʟʘʱʠʪʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʦʨʦʤ ʄ.ʉ. ʇʠʥʩʢʝʨʦʤ, 

ʩʦʩʪʦʷʚʰʠʡʩʷ ʚ ɸʣʤʘ-ɸʪʝ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʚʳʯʠʩʣʝʥʠʷʤ, ʧʨʦʚʦʜʠʤʦʡ ʚ 1979 

ʛʦʜʫ ʀʥʩʪʠʪʫʪʦʤ ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʝʭʘʥʠʢʠ ɸʅ ʂʘʟʘʭʩʢʦʡ ʉʉʈ ʥʘ ʄʝʜʝʦ. ʄʘʨʢ ʉʝʤʸʥʦʚʠʯ ʥʘ ʢʨʫʛʣʦʤ ʩʪʦʣʝ ï 

ʧʨʠ ʩʚʦʙʦʜʥʦʤ ʦʙʤʝʥʝ ʤʥʝʥʠʷʤʠ ʚ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʙʝʩʝʜʝ (ʷ ʙʳʣ ʩʚʠʜʝʪʝʣʝʤ ʵʪʦʛʦ ʨʘʟʛʦʚʦʨʘ), ʦʙʨʘʱʘʷʩʴ ʢ 

ʀ.ʗ. ɸʢʫʰʩʢʦʤʫ, ʩʢʘʟʘʣ: çʜʘʞʝ ʚ ʪʨʦʠʯʥʦʡ ʩʠʩʪʝʤʝ ʦʩʪʘʪʦʯʥʳʭ ʢʣʘʩʩʦʚ ʭʦʟʷʡʢʠ ʚ ʤʘʛʘʟʠʥʝ ʠ ʥʘ ʨʳʥʢʝ ʥʝ 

ʙʫʜʫʪ ʚʳʧʦʣʥʷʪʴ ʨʘʩʯʸʪʳè. ʅʘ ʵʪʦ ʀʟʨʘʠʣʴ ʗʢʦʚʣʝʚʠʯ, ʠʟʚʝʩʪʥʳʡ ʩʚʦʠʤ ʦʩʪʨʦʫʤʠʝʤ, ʟʘʤʝʪʠʣ çʢʦʥʝʯʥʦ, ʦʥʠ 

ʙʫʜʫʪ ʩʯʠʪʘʪʴ, ʠʩʧʦʣʴʟʫʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢʦʜʳ ɹʦʫʟʘ-ʏʦʫʜʭʫʨʠ-ʍʦʢʚʠʥʛʝʤʘ (ɹʏʍ)è. ʂʘʢ ʠʟʚʝʩʪʥʦ, 

ʄ.ʉ. ʇʠʥʩʢʝʨ ʨʘʙʦʪʘʣ ʚ ʀʥʩʪʠʪʫʪʝ ʧʨʦʙʣʝʤ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ɸʅ ʉʉʈ ʠ ʙʳʣ ʠʟʚʝʩʪʥʳʤ ʩʧʝʮʠʘʣʠʩʪʦʤ 

ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʧʦʤʝʭʦʟʘʱʠʪʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʜʠʩʢʨʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
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ʇʀʆʅɽʈʓ ʆʊɽʏɽʉʊɺɽʅʅʆʁ ɺʓʏʀʉʃʀʊɽʃʔʅʆʁ ʊɽʍʅʀʂʀ ʀ ʄɸʐʀʅʅɸʗ ɻʈɸʌʀʂɸ 

ʃʝʦʥʠʜ ɽʚʛʝʥʴʝʚʠʯ ʂʘʨʧʦʚ 

ʀʥʩʪʠʪʫʪ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʤ. ɺ. ʇ. ʀʚʘʥʥʠʢʦʚʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ,  

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ. ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

mak@ispras.ru 

ɺʝʨʘ ɹʦʨʠʩʦʚʥʘ ʂʘʨʧʦʚʘ 

ʀʥʩʪʠʪʫʪ ʪʦʯʥʦʡ ʤʝʭʘʥʠʢʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠʤ. ʉ. ɸ. ʃʝʙʝʜʝʚʘ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

kotre@mail.ru 

ɸʣʝʢʩʘʥʜʨ ʅʠʢʦʣʘʝʚʠʯ ʊʦʤʠʣʠʥ
 

ʀʥʩʪʠʪʫʪ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʤ. ɺ. ʇ. ʀʚʘʥʥʠʢʦʚʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ. ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

tom11@bk.ru 

ɸʥʥʦʪʘʮʠʷ ï ʂʨʘʪʢʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʙʦʪʘ ʩʦʟʜʘʪʝʣʝʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʘʰʠʥ ʩʝʨʠʠ ɹʕʉʄ, ʧʦʩʣʫʞʠʚʰʠʭ ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʦʡ ʜʣʷ 

ʧʝʨʚʦʛʦ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʝʢʪʘ ʚ ʦʙʣʘʩʪʠ ʤʘʰʠʥʥʦʡ ʛʨʘʬʠʢʠ. ʊʘʢʞʝ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦ 

ʧʝʨʚʦʧʨʦʭʦʜʮʘʭ, ʦʩʥʦʚʘʪʝʣʷʭ ʥʘʧʨʘʚʣʝʥʠʷ ʤʘʰʠʥʥʦʡ ʛʨʘʬʠʢʠ, ʨʘʙʦʪʘʚʰʠʭ ʚ ʀʥʩʪʠʪʫʪʝ ʪʦʯʥʦʡ 

ʤʝʭʘʥʠʢʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ɸʅ ʉʉʉʈ ʠ ʚ ʀʥʩʪʠʪʫʪʝ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ɸʅ ʉʉʉʈ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʘʰʠʥʘ, ɹʕʉʄ, ʤʘʰʠʥʥʘʷ ʛʨʘʬʠʢʘ, ʧʠʦʥʝʨʳ ʤʘʰʠʥʥʦʡ 

ʛʨʘʬʠʢʠ. 

I. ɺɺɽɼɽʅʀɽ 

ʄʳ ʦʯʝʥʴ ʤʥʦʛʠʤ ʦʙʷʟʘʥʳ ʣʶʜʷʤ, ʢʦʪʦʨʳʝ ʩʜʝʣʘʣʠ ʜʣʷ ʥʘʩ ʚʦʟʤʦʞʥʳʤ ʛʦʚʦʨʠʪʴ ʦʙ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ ʠ ʦʙ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʘʟʨʘʙʦʪʢʘʭ ʚ ʦʙʣʘʩʪʠ ʤʘʰʠʥʥʦʡ ʛʨʘʬʠʢʠ. ʂʦʥʝʯʥʦ, ʪʘʢʠʭ 

ʣʶʜʝʡ ʤʥʦʛʦ, ʠ ʦʙʦ ʚʩʝʭ ʚ ʦʜʥʦʡ ʢʦʨʦʪʢʦʡ ʩʪʘʪʴʝ ʨʘʩʩʢʘʟʘʪʴ ʥʝʚʦʟʤʦʞʥʦ. ʅʝʚʦʟʤʦʞʥʦ ʜʘʞʝ ʥʘʟʚʘʪʴ ʚʩʝ 

ʠʤʝʥʘ, ʢʦʪʦʨʳʝ ʜʦʩʪʦʡʥʳ ʫʧʦʤʠʥʘʥʠʷ ʚ ʪʘʢʦʤ ʢʦʥʪʝʢʩʪʝ. ʅʘʤ ʦʩʪʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘʜʝʷʪʴʩʷ ʥʘ ʪʦ, ʯʪʦ ʪʝ, ʢʪʦ 

ʠʥʪʝʨʝʩʫʝʪʩʷ ʠʩʪʦʨʠʝʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʢʠ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ 

ʨʘʟʨʘʙʦʪʢʘʤʠ ʚ ʦʙʣʘʩʪʠ ʤʘʰʠʥʥʦʡ ʛʨʘʬʠʢʠ, ʦʙʨʘʪʷʪʩʷ ʢ ʧʦʜʰʠʚʢʘʤ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʦʚ ʠ ʜʨʫʛʠʭ ʠʟʜʘʥʠʡ ʠ 

ʩʤʦʛʫʪ ʥʘʡʪʠ ʪʘʤ ʤʥʦʞʝʩʪʚʦ ʠʥʪʝʨʝʩʥʳʭ ʬʘʢʪʦʚ ʠ ʥʘʫʯʥʳʭ ʠʜʝʡ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʝʱʸ ʜʦ ʢʦʥʮʘ ʥʝ ʨʝʘʣʠʟʦʚʘʥʳ. 

ʏʪʦʙʳ ʧʦʥʷʪʴ, ʦʪʢʫʜʘ ʝʩʪʴ ʧʦʰʣʘ ʤʘʰʠʥʥʘʷ ʛʨʘʬʠʢʘ, ʧʦʯʝʤʫ ʦʥʘ ʙʳʣʘ ʪʘʢʦʡ, ʢʘʢʦʡ ʙʳʣʘ, ʘ ʥʝ ʩʪʘʣʘ 

ʩʨʘʟʫ ʪʘʢʦʡ, ʢʘʢʦʡ ʦʥʘ ʷʚʣʷʝʪʩʷ ʩʝʡʯʘʩ, ʥʘʜʦ ʚʩʧʦʤʥʠʪʴ, ʢʘʢ ʚ ʩʪʨʘʥʝ ʧʦʷʚʠʣʘʩʴ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ, ʪʦ 

ʝʩʪʴ ʪʘ ʩʘʤʘʷ "ʤʘʰʠʥʘ", ʢʘʢʦʡ ʦʥʘ ʙʳʣʘ ʚ ʪʦ ʚʨʝʤʷ. ɸ ʥʘʯʘʣʦʩʴ ʚʩʸ ʚ ʩʘʤʦʡ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ. 

II . ɺʓʏʀʉʃʀʊɽʃʔʅɸʗ ʄɸʐʀʅɸ, ʆʂɸɿɸɺʐɸʗʉʗ ʋʅʀɺɽʈʉɸʃʔʅʆʁ 

ɺ 1950 ʛʦʜʫ ʚ ʄʦʩʢʚʝ ʥʘ ɹʦʣʴʰʦʡ ʂʘʣʫʞʩʢʦʡ ʫʣʠʮʝ, ʢʦʪʦʨʘʷ ʩʝʡʯʘʩ ʥʘʟʳʚʘʝʪʩʷ ʃʝʥʠʥʩʢʠʤ 

ʧʨʦʩʧʝʢʪʦʤ, ʥʘʯʘʣʦʩʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʜʘʥʠʷ ʥʦʚʦʛʦ ʀʥʩʪʠʪʫʪʘ ʪʦʯʥʦʡ ʤʝʭʘʥʠʢʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ 

ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈ (ʀʊʄ ʠ ɺʊ). ʕʪʦ ʟʜʘʥʠʝ ʩʪʦʠʪ ʥʘ ʵʪʦʤ ʤʝʩʪʝ ʠ ʩʝʡʯʘʩ. ʉʪʨʦʡʢʘ ʥʘʯʘʣʘʩʴ ʥʝ 

ʩʧʦʥʪʘʥʥʦ. ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʀʊʄ ʠ ɺʊ ʫʞʝ ʩʫʱʝʩʪʚʦʚʘʣ. ʅʘʯʘʣʦ ʠʥʩʪʠʪʫʪʫ ʧʦʣʦʞʠʣʦ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʝ 

ʇʦʩʪʘʥʦʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʝ ʧʨʦʩʪʦ ʦʙʷʟʳʚʘʣʦ ɸʢʘʜʝʤʠʶ ʥʘʫʢ ʠʤʝʪʴ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʪʘʢʦʡ ʠʥʩʪʠʪʫʪ, ʥʦ 

ʪʨʝʙʦʚʘʣʦ ʦʪ ʜʨʫʛʠʭ ʚʝʜʦʤʩʪʚ ʦʙʝʩʧʝʯʠʪʴ ʀʊʄ ʠ ɺʊ ʚʩʝʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʈʘʙʦʪʘ ʀʊʄ ʠ ɺʊ ʧʦʥʝʤʥʦʛʫ ʨʘʟʚʦʨʘʯʠʚʘʣʘʩʴ, ʥʘʯʘʣʦʩʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʣʣʝʢʪʠʚʘ ʠʥʩʪʠʪʫʪʘ, 

ʦʙʩʫʞʜʝʥʠʝ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʟʘʜʘʯ, ʥʦ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ 1950 ʛʦʜʘ ʚ ʩʫʜʴʙʝ ʵʪʦʛʦ ʢʦʣʣʝʢʪʠʚʘ ʧʨʦʠʟʦʰʣʠ 

ʜʨʘʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. ɼʠʨʝʢʪʦʨʦʤ ʠʥʩʪʠʪʫʪʘ ʙʳʣ ʥʘʟʥʘʯʝʥ ʘʢʘʜʝʤʠʢ ʄʠʭʘʠʣ ɸʣʝʢʩʝʝʚʠʯ ʃʘʚʨʝʥʪʴʝʚ, 

ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʚʝʩʴʤʘ ʥʝʦʞʠʜʘʥʥʦ ʜʣʷ ʚʩʝʭ, ʠ ʜʘʞʝ ʜʣʷ ʩʘʤʦʛʦ ʄʠʭʘʠʣʘ ɸʣʝʢʩʝʝʚʠʯʘ (ʨʠʩ. 1). ʕʪʦ ʙʳʣ 

ʦʯʝʥʴ ʠʟʚʝʩʪʥʳʡ ʠ ʘʚʪʦʨʠʪʝʪʥʳʡ ʫʯʝʥʳʡ, ʤʘʪʝʤʘʪʠʢ, ʤʥʦʛʦ ʩʜʝʣʘʚʰʠʡ ʜʣʷ ʥʘʫʢʠ ʠ ʩʚʦʝʡ ʩʪʨʘʥʳ. ʈʘʩʩʢʘʟ ʦ 

ʝʛʦ ʞʠʟʥʠ ʠ ʨʘʙʦʪʝ ʤʦʞʝʪ ʟʘʥʷʪʴ ʥʝ ʦʜʠʥ ʯʘʩ. ʀ ʜʣʷ ʀʊʄ ʠ ɺʊ ʦʥ ʩʜʝʣʘʣ ʦʯʝʥʴ ʤʥʦʛʦ, ʭʦʪʷ ʧʨʦʨʘʙʦʪʘʣ ʚ 

ʥʸʤ ʚʩʝʛʦ ʜʚʘ ʛʦʜʘ, ʦʩʪʘʚʠʚ ʧʨʠ ʵʪʦʤ ʦ ʩʝʙʝ ʩʘʤʫʶ ʜʦʙʨʫʶ ʧʘʤʷʪʴ. ʅʘ ʟʜʘʥʠʠ ʀʊʄ ʠ ɺʊ ʨʘʟʤʝʱʝʥʘ 

ʧʘʤʷʪʥʘʷ ʜʦʩʢʘ ʩ ʥʘʧʦʤʠʥʘʥʠʝʤ ʦ ʪʦʤ, ʯʪʦ ʚ ʥʸʤ ʨʘʙʦʪʘʣ ʵʪʦʪ ʟʘʤʝʯʘʪʝʣʴʥʳʡ ʯʝʣʦʚʝʢ. ɽʛʦ ʩʘʤʦʝ ʛʣʘʚʥʦʝ 

ʜʝʣʦ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʩʦʩʪʦʷʣʦ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʩʨʘʟʫ ʞʝ ʧʦʩʣʝ ʚʩʪʫʧʣʝʥʠʷ ʚ 

ʜʦʣʞʥʦʩʪʴ ʜʠʨʝʢʪʦʨʘ ʠʥʩʪʠʪʫʪʘ ʩʦʟʜʘʣ ʚ ʝʛʦ ʩʪʨʫʢʪʫʨʝ ʣʘʙʦʨʘʪʦʨʠʶ ˉ 1 ʠ ʧʨʠʛʣʘʩʠʣ ʥʘ ʜʦʣʞʥʦʩʪʴ ʝʸ 

ʥʘʯʘʣʴʥʠʢʘ ʉʝʨʛʝʷ ɸʣʝʢʩʝʝʚʠʯʘ ʃʝʙʝʜʝʚʘ, ʢʦʪʦʨʳʡ ʚ ʵʪʦ ʚʨʝʤʷ ʨʘʙʦʪʘʣ ʜʠʨʝʢʪʦʨʦʤ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʠ ʚʸʣ, ʧʦʤʠʤʦ ʩʚʦʝʡ ʦʩʥʦʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤ ʙʘʣʘʥʩʠʨʦʚʢʠ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʣʠʥʠʷʭ ʵʥʝʨʛʦʧʝʨʝʜʘʯʠ ʥʘ ʜʘʣʴʥʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʨʘʙʦʪʫ ʧʦ ʩʦʟʜʘʥʠʶ ʤʘʢʝʪʘ ʵʣʝʢʪʨʦʥʥʦʡ 

ʩʯʸʪʥʦʡ ʤʘʰʠʥ  rï ʄʕʉʄ. 
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ʉʝʨʛʝʡ ɸʣʝʢʩʝʝʚʠʯ ʧʦ ʧʨʘʚʫ ʥʦʩʠʪ ʟʚʘʥʠʝ ʦʪʮʘ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ʕʪʦ ʥʝ 

ʟʥʘʯʠʪ, ʯʪʦ ʢʨʦʤʝ ʥʝʛʦ ʥʝ ʙʳʣʦ ʜʨʫʛʠʭ ʫʯʸʥʳʭ, ʪʘʢʞʝ ʨʘʙʦʪʘʚʰʠʭ ʥʘʜ ʧʝʨʚʳʤʠ ʚ ʩʪʨʘʥʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ 

ʤʘʰʠʥʘʤʠ. ɼʦʩʪʘʪʦʯʥʦ ʥʘʟʚʘʪʴ ʠʤʝʥʘ ɹʘʰʠʨʘ ʈʘʤʝʝʚʘ, ʅʠʢʦʣʘʷ ɹʨʫʩʝʥʮʦʚʘ, ʖʨʠʷ ɹʘʟʠʣʝʚʩʢʦʛʦ, ʀʩʘʘʢʘ 

ɹʨʫʢʘ, ʄʠʭʘʠʣʘ ʂʘʨʮʝʚʘ, ʠ ʵʪʦ ʜʘʣʝʢʦ ʥʝ ʧʦʣʥʳʡ ʩʧʠʩʦʢ ʚʳʜʘʶʱʠʭʩʷ ʫʯʝʥʳʭ, ʩʦʟʜʘʪʝʣʝʡ ʧʝʨʚʳʭ 

ʵʣʝʢʪʨʦʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ. ʆʜʥʘʢʦ ʠ ʥʘ ʬʦʥʝ ʵʪʠʭ ʷʨʯʘʡʰʠʭ ʠʤʸʥ ʠʤʷ ʉʝʨʛʝʷ ɸʣʝʢʩʝʝʚʠʯʘ 

ʚʳʜʝʣʷʝʪʩʷ. 

 
˾͙ͫΦ мΦ ˸͙ͻ͙͊͡ ˢ͔͔͔͍͙ͫ͟͡; ˶͍͔͊ͪͤͭΈ͔͍ 

ɺ 1975 ʛʦʜʫ ʀʥʩʪʠʪʫʪʫ ʪʦʯʥʦʡ ʤʝʭʘʥʠʢʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ɸʅ ʉʉʉʈ ʙʳʣʦ ʧʨʠʩʚʦʝʥʦ ʠʤʷ 

ʃʝʙʝʜʝʚʘ (ʨʠʩ. 2). ʏʫʪʴ ʤʝʥʴʰʝ 25 ʣʝʪ ʧʨʦʨʘʙʦʪʘʣ ʦʥ ʚ ʠʥʩʪʠʪʫʪʝ, ʧʨʠʥʠʤʘʷ ʩʘʤʦʝ ʜʝʷʪʝʣʴʥʦʝ ʫʯʘʩʪʠʝ ʚʦ 

ʚʩʝʭ ʨʘʟʨʘʙʦʪʢʘʭ. ɺʩʸ ʵʪʦ ʚʨʝʤʷ ʀʊʄ ʠ ɺʊ ʙʳʣ ʝʚʨʦʧʝʡʩʢʠʤ ʣʠʜʝʨʦʤ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʩʘʤʳʭ 

ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʭ ʕɺʄ, ʦʩʪʘʚʣʷʷ ʧʦʟʘʜʠ ʠ ʘʥʛʣʠʡʩʢʫʶ ʢʦʤʧʘʥʠʶ ICL, ʠ ʬʨʘʥʮʫʟʩʢʠʝ ʤʘʰʠʥʳ, 

ʚʳʧʫʩʢʘʚʰʠʝʩʷ ʧʦʜ ʙʨʝʥʜʦʤ Bull, ʠʤʝʷ ʨʝʘʣʴʥʦʛʦ ʢʦʥʢʫʨʝʥʪʘ ʪʦʣʴʢʦ ʚ ʉʐɸ. ʇʦʜ ʝʛʦ ʨʫʢʦʚʦʜʩʪʚʦʤ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʙʦʣʝʝ ʜʚʫʭ ʜʝʩʷʪʢʦʚ ʤʦʜʝʣʝʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ, ʩʘʤʳʤʠ ʠʟʚʝʩʪʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ 

ʤʘʰʠʥʳ ʩʝʨʠʠ ɹʕʉʄ. 

ʂʦʥʝʯʥʦ, ʦʩʥʦʚʥʘʷ ʟʘʙʦʪʘ ʉʝʨʛʝʷ ɸʣʝʢʩʝʝʚʠʯʘ ʥʘ ʧʝʨʚʳʭ ʧʦʨʘʭ ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʢʦʣʣʝʢʪʠʚʘ. ʆʥ ʩʨʘʟʫ ʧʦʥʷʣ, ʯʪʦ ʠʩʢʘʪʴ ʵʥʪʫʟʠʘʩʪʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʥʫʞʥʦ ʩʨʝʜʠ ʤʦʣʦʜʳʭ 

ʩʪʫʜʝʥʪʦʚ. ʏʠʪʘʷ ʣʝʢʮʠʠ ʚ ʄʦʩʢʦʚʩʢʦʤ ʕʥʝʨʛʝʪʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ (ʄʕʀ), ʦʥ ʨʘʩʩʢʘʟʳʚʘʣ ʩʪʫʜʝʥʪʘʤ ʦ 

ʟʘʜʫʤʘʥʥʦʡ ʠʤ ʮʠʬʨʦʚʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʰʠʥʝ çɹʕʉʄè, ʨʘʩʩʢʘʟʳʚʘʣ ʦ ʥʦʚʳʭ ʤʝʪʦʜʘʭ ʫʩʢʦʨʝʥʠʷ 

ʚʳʯʠʩʣʝʥʠʡ, ʦ ʥʦʚʦʡ ʪʝʭʥʠʢʝ, ʩ ʢʦʪʦʨʦʡ ʩʪʫʜʝʥʪʘʤ ʩʢʦʨʦ ʧʨʠʜʝʪʩʷ ʨʘʙʦʪʘʪʴ ʫʞʝ ʚ ʢʘʯʝʩʪʚʝ ʠʥʞʝʥʝʨʦʚ 

(ʨʠʩ. 3). 

ʂ ʉʝʨʛʝʶ ɸʣʝʢʩʝʝʚʠʯʫ ʟʘʧʠʩʘʣʠʩʴ 9 ʩʪʫʜʝʥʪʦʚ. ʃʶʙʦʧʳʪʥʦ ʧʨʦʩʣʝʜʠʪʴ ʟʘ ʪʝʤ, ʢʘʢ ʩʪʫʜʝʥʪʳ, ʝʱʸ 

ʥʝ ʪʘʢ ʜʘʚʥʦ ʥʝ ʧʦʜʦʟʨʝʚʘʚʰʠʝ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʥʦʚʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʧʦʣʫʯʠʚ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʯʠʪʴʩʷ ʫ ʯʝʣʦʚʝʢʘ, ʭʦʪʝʚʰʝʛʦ ʥʘʫʯʠʪʴ ʠʭ ʚʩʝʤʫ, ʯʪʦ ʦʥ ʟʥʘʝʪ ʩʘʤ, ʩʪʘʣʠ ʚʩʢʦʨʝ ʦʯʝʥʴ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ 

ʠʥʞʝʥʝʨʘʤʠ. ʈʝʟʫʣʴʪʘʪʳ, ʧʦʢʘʟʘʥʥʳʝ ʩʪʫʜʝʥʪʘʤʠ ʵʪʦʡ ʛʨʫʧʧʳ, ʙʣʝʩʪʷʱʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʫʤʝʥʠʝ ʉʝʨʛʝʷ 

ɸʣʝʢʩʝʝʚʠʯʘ ʨʘʟʛʣʷʜʝʪʴ ʚ ʩʦʚʩʝʤ ʤʦʣʦʜʳʭ ʣʶʜʷʭ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʪʘʣʘʥʪʳ. ɺʩʝ ʩʪʫʜʝʥʪʳ ʩʪʘʣʠ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʢʘʥʜʠʜʘʪʘʤʠ ʥʘʫʢ, ʧʷʪʝʨʦ ʠʟ ʜʝʚʷʪʠ ʟʘʱʠʪʠʣʠ ʜʦʢʪʦʨʩʢʠʝ ʜʠʩʩʝʨʪʘʮʠʠ, ʦʥʠ ʧʦʣʫʯʠʣʠ ʦʜʥʫ 

ʃʝʥʠʥʩʢʫʶ ʧʨʝʤʠʶ ʠ ʩʝʤʴ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ, ʜʚʦʝ ʩʪʘʣʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤʠ ʯʣʝʥʘʤʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ï 

ɺʩʝʚʦʣʦʜ ʉʝʨʛʝʝʚʠʯ ɹʫʨʮʝʚ ʠ ɺʣʘʜʠʤʠʨ ɸʥʜʨʝʝʚʠʯ ʄʝʣʴʥʠʢʦʚ. ʀʭ ʜʠʧʣʦʤʥʳʝ ʧʨʦʝʢʪʳ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ 

ʨʘʟʨʘʙʦʪʢʦʡ ʦʪʜʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʤʘʰʠʥʳ ɹʕʉʄ, ʦʥʠ ʙʳʣ ʚʳʧʦʣʥʝʥʳ ʠ ʟʘʱʠʱʝʥʳ ʚʧʦʣʥʝ ʫʩʧʝʰʥʦ [1-4]. 

 

 
˾͙ͫΦ нΦ ˿͔͎͔͚ͪ ˢ͔͔͔͍͙ͫ͟͡; ˶͔͔͔͍͋͒ 
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˾͙ͫΦ оΦ ˿Φ ˢΦ ˶͔͔͔͍͋͒ ͤ͊ ͔͟͡ͼ͙͙ ͍ ˸͍ͦͫͦͫͦͣ͟͟ ͔͎͔͙̏ͤͪͭ;͔ͫͦͣ͟ ͙͙͔ͤͫͭͭͯͭ 

21 ʘʧʨʝʣʷ 1951 ʛʦʜʘ ʥʘʯʘʣʘ ʨʘʙʦʪʫ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʦʤʠʩʩʠʷ, ʘ ʣʝʪʦʤ 1952 ʛʦʜʘ ʙʳʣʦ ʟʘʚʝʨʰʝʥʦ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʤʘʰʠʥʳ, ʢʦʪʦʨʘʷ ʟʘʨʘʙʦʪʘʣʘ ʢ ʦʩʝʥʠ 1952 ʛʦʜʘ. ɹʕʉʄ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʧʝʨʚʦʤ ʵʪʘʞʝ 

ʟʜʘʥʠʷ ʀʊʄ ʠ ɺʊ ʥʘ ʃʝʥʠʥʩʢʦʤ ʧʨʦʩʧʝʢʪʝ ʠ ʜʦʣʛʦʝ ʚʨʝʤʷ ʚʳʧʦʣʥʷʣʘ ʨʝʰʝʥʠʝ ʢʘʢ ʥʘʫʯʥʳʭ, ʪʘʢ ʠ 

ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʵʪʦʡ ʕɺʄ ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʘʩʯʸʪ ʪʨʘʝʢʪʦʨʠʠ ʨʘʢʝʪʳ, ʜʦʩʪʘʚʠʚʰʝʡ ʚʳʤʧʝʣ 

ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʥʘ ʃʫʥʫ. 

ʉʦʟʜʘʥʠʝ ɹʕʉʄ ɸʅ ʩʪʘʣʦ ʚʘʞʥʝʡʰʠʤ ʵʪʘʧʦʤ ʚ ʨʘʟʚʠʪʠʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ 

[5-6]. ʕʪʘ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʘʷ ʕɺʄ ʙʳʣʘ ʪʦʛʜʘ ʩʘʤʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʤʘʰʠʥʦʡ ʚ ɽʚʨʦʧʝ ʠ ʦʜʥʦʡ ʠʟ 

ʣʫʯʰʠʭ ʚ ʤʠʨʝ. ɺ ʦʢʪʷʙʨʝ 1955 ʛ. ʉ. ɸ. ʃʝʙʝʜʝʚ ʩʜʝʣʘʣ ʩʚʦʡ ʟʥʘʤʝʥʠʪʳʡ ʜʦʢʣʘʜ ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʵʣʝʢʪʨʦʥʥʳʤ ʩʯʝʪʥʳʤ ʤʘʰʠʥʘʤ ʚ ɼʘʨʤʰʪʘʜʪʝ (ʌʈɻ), ʢʦʪʦʨʳʡ ʧʨʦʠʟʚʝʣ ʩʝʥʩʘʮʠʶ: ɹʕʉʄ 

ʦʢʘʟʘʣʘʩʴ ʩʘʤʦʡ ʙʳʩʪʨʦʡ ʕɺʄ ʚ ɽʚʨʦʧʝ. ɺ ʙʫʜʫʱʝʤ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʚʩʝ ʤʘʰʠʥʳ ʩʝʨʠʠ ɹʕʉʄ (ʦʪ ɹʕʉʄ ʜʦ 

ɹʕʉʄ-6) ʥʘ ʤʦʤʝʥʪ ʩʚʦʝʛʦ ʩʦʟʜʘʥʠʷ ʙʳʣʠ ʣʫʯʰʠʤʠ ʚ ɽʚʨʦʧʝ ʚ ʢʣʘʩʩʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʕɺʄ. ɺ ʩʪʨʫʢʪʫʨʝ 

ɹʕʉʄ ʫʞʝ ʪʦʛʜʘ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʨʝʰʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʕɺʄ, ʚʨʝʤʷ 

ʧʦʣʝʟʥʦʡ ʨʘʙʦʪʳ ʩʦʩʪʘʚʣʷʣʦ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 72%. ɺ ʤʘʰʠʥʝ ɹʕʉʄ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʡ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʣʦʞʠʣ ʥʘʯʘʣʦ ʤʦʜʫʣʴʥʦʤʫ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʠ ʧʘʢʝʪʘʤ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ. 

III . ʇɽʈɺʓʁ ʇʈʆɽʂʊ ʇʆ ɻʈɸʌʀʂɽ ʅɸ ʕɺʄ 

ɺ 1956 ʛʦʜʫ ʩʦʩʪʦʷʣʘʩʴ ʛʨʘʥʜʠʦʟʥʘʷ ʚʩʝʩʦʶʟʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʨʘʙʦʪʘʣʘ ʩʝʢʮʠʷ ʧʦ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ, ʩʦʙʨʘʚʰʘʷ ʣʫʯʰʠʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ [7]. ʅʝʢʦʪʦʨʳʝ ʩʦʪʨʫʜʥʠʢʠ 

ʀʊʄ ʠ ɺʊ ʙʳʣʠ ʨʘʩʩʝʢʨʝʯʝʥʳ, ʫ ʥʠʭ ʥʘʯʘʣʠʩʴ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʥʪʘʢʪʳ. ʐʠʨʦʢʘʷ ʠʟʚʝʩʪʥʦʩʪʴ 

ʟʘʤʝʯʘʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʥʦʚʦʡ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʘʷ ʚʥʝʟʘʧʥʦ ʜʣʷ ʤʥʦʛʠʭ ʚʜʨʫʛ ʚʦʟʥʠʢʣʘ ʚ ʩʪʨʘʥʝ, ʧʨʠʚʝʣʘ 

ʢ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʢʦʥʪʘʢʪʦʚ ʠ ʚʥʫʪʨʠ ʩʪʨʘʥʳ. ʆʜʠʥ ʠʟ ʢʦʥʪʘʢʪʦʚ ʠ ʧʨʠʚʝʣ ʢ ʧʦʷʚʣʝʥʠʶ ʥʦʚʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʥʘʰʝʡ ʥʘʫʢʝ ï ʥʘʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʪʝʧʝʨʴ ʥʘʟʳʚʘʝʪʩʷ "ʤʘʰʠʥʥʦʡ ʛʨʘʬʠʢʦʡ". 

ɺ ʪʦʤ ʞʝ ʛʦʜʫ ʛʨʫʧʧʫ ʩʦʪʨʫʜʥʠʢʦʚ ʀʊʄ ʠ ɺʊ ɸʅ ʉʉʉʈ ʚ ʩʦʩʪʘʚʝ ʅʝʣʣʳ ʊʦʣʤʘʯʝʚʦʡ, ɺʠʢʪʦʨʘ 

ɸʣʝʢʩʘʥʜʨʦʚʘ, ʉʝʨʛʝʷ ʠ ʅʠʥʳ ʂʘʨʘʙʫʪʦʚʳʭ, ɸʣʝʢʩʘʥʜʨʘ ʊʦʤʠʣʠʥʘ, ʠʭ ʢʦʣʣʝʛ, ʘ ʪʘʢʞʝ ʨʫʢʦʚʦʜʠʪʝʣʷ ʛʨʫʧʧʳ 

ʂʦʥʩʪʘʥʪʠʥʘ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯʘ ʈʝʡʜʠʢʘ (ʨʠʩ. 4) ʧʨʠʛʣʘʩʠʣʠ ʚ ʚʘʞʥʫʶ ʚʦʝʥʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ, 

ʨʘʟʤʝʱʘʚʰʫʶʩʷ ʥʘ ʌʨʫʥʟʝʥʩʢʦʡ ʥʘʙʝʨʝʞʥʦʡ, ʚ ʜʦʤʝ ˉ 44. ʊʘʤ ʚ ʦʛʨʦʤʥʦʤ ʟʘʣʝ ʠʤ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 

ʧʦʣʫʧʨʦʟʨʘʯʥʦʝ ʧʘʥʥʦ ʩ ʮʚʝʪʥʦʡ ʢʘʨʪʦʡ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ, ʥʘ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʙʳʣʦ ʟʘʤʝʪʠʪʴ ʦʪʤʝʪʢʠ 

ʩʘʤʦʣʝʪʦʚ, ʧʨʦʣʝʪʘʚʰʠʭ ʚ ʪʦ ʚʨʝʤʷ ʥʘʜ ʪʝʨʨʠʪʦʨʠʝʡ ʩʪʨʘʥʳ ʠ ʥʝʜʘʣʝʢʦ ʦʪ ʥʝʸ. ɺʩʝʭ ʧʦʧʨʦʩʠʣʠ ʦʙʨʘʪʠʪʴ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʝʣʝ ʟʘʤʝʪʥʳʝ ʯʸʨʪʦʯʢʠ ʥʘ ʢʘʨʪʝ, ʘ ʟʘʪʝʤ ʧʦʚʝʣʠ ʥʘ ʦʙʨʘʪʥʫʶ ʩʪʦʨʦʥʫ ʢʘʨʪʳ, ʛʜʝ 

ʦʙʥʘʨʫʞʠʣʠʩʴ ʤʥʦʛʦʵʪʘʞʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʣʝʩʘ, ʥʘ ʢʦʪʦʨʳʭ ʧʝʨʝʤʝʱʘʣʠʩʴ ʩʦʣʜʘʪʳ ʚ ʥʘʫʰʥʠʢʘʭ, 

ʩʪʘʚʠʚʰʠʝ ʤʘʛʥʠʪʥʳʝ ʦʪʤʝʪʢʠ ʥʘ ʢʘʨʪʝ ʧʦ ʩʦʦʙʱʝʥʠʷʤ ʠʟ ʫʜʘʣʝʥʥʳʭ ʩʪʘʥʮʠʡ ʩʣʝʞʝʥʠʷ ʟʘ ʚʦʟʜʫʰʥʳʤ 

ʧʨʦʩʪʨʘʥʩʪʚʦʤ. ʊʝʥʠ ʦʪ ʥʦʩʢʦʚ ʩʘʧʦʛ ʵʪʠʭ ʩʦʣʜʘʪ, ʧʨʠʞʠʤʘʚʰʠʭʩʷ ʢ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʝ ʢʘʨʪʳ, ʠ ʦʢʘʟʳʚʘʣʠʩʴ 

ʪʝʤʠ ʩʘʤʳʤʠ ʩʣʘʙʳʤʠ ʯʸʨʪʦʯʢʘʤʠ. 
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˾͙ͫΦ пΦ ˴Φ ˴Φ ˾͔͚͙͒͟ ͙ ˢΦ ˹Φ ͙͙́ͦͣͤ͡ όͺ͎ͦͭͦͪ͊ͺ͙͙ ͍͚ͭͦͪͦ ͍͙ͨͦͦͤ͡· мфрл-ͻ ͎͍ͦ͒ͦύ 

ʇʝʨʝʜ ʛʨʫʧʧʦʡ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʢʘʨʪʫ ʩ ʚʦʟʜʫʰʥʦʡ ʦʙʩʪʘʥʦʚʢʦʡ. 

ʈʘʟʨʘʙʦʪʯʠʢʦʚ ʨʘʩʧʦʣʦʞʠʣʠ ʥʘ ʚʪʦʨʦʤ ʵʪʘʞʝ ʟʜʘʥʠʷ ʀʊʄ ʠ ɺʊ ʚ ʢʦʤʥʘʪʝ 206, ʧʨʷʤʦ ʥʘʜ ʧʦʤʝʱʝʥʠʝʤ, ʚ 

ʢʦʪʦʨʦʤ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ɹʕʉʄ ɸʅ ʉʉʉʈ. ɺ ʵʪʦ ʚʨʝʤʷ ɹʕʉʄ, ʨʘʩʧʦʣʘʛʘʚʰʘʷʩʷ ʥʘ ʧʝʨʚʦʤ ʵʪʘʞʝ, ʟʘʥʠʤʘʷ 

ʚʩʶ ʝʛʦ ʩʝʚʝʨʥʫʶ ʧʦʣʦʚʠʥʫ, ʙʳʣʘ ʝʜʠʥʩʪʚʝʥʥʳʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʨʝʩʫʨʩʦʤ ʀʊʄ ʠ ɺʊ. ʉʥʠʟʫ ʙʳʣʠ 

ʧʨʦʪʷʥʫʪʳ ʢʘʙʝʣʠ, ʢʦʪʦʨʳʝ ʧʦʩʣʝ ʧʝʨʝʢʣʶʯʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʨʫʙʠʣʴʥʠʢʦʚ ʥʘ ʧʝʨʚʦʤ ʵʪʘʞʝ ʧʦʟʚʦʣʷʣʠ 

ʧʝʨʝʢʣʶʯʘʪʴ ʨʘʙʦʪʫ ɹʕʉʄ ʥʘ ʜʫʙʣʠʨʫʶʱʠʡ ʧʫʣʴʪ, ʩʦʙʨʘʥʥʳʡ ʚ ʢʦʤʥʘʪʝ 206, ʚ ʢʦʪʦʨʦʡ ʦʯʝʥʴ ʩʢʦʨʦ ʧʦʩʣʝ 

ʚʩʪʨʝʯʠ ʩ ʥʦʚʳʤʠ ʟʘʢʘʟʯʠʢʘʤʠ ʥʘʯʘʣʘʩʴ ʨʘʙʦʪʘ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʚʦʛʦ ʚ ʤʠʨʝ ʨʘʩʪʨʦʚʦʛʦ ʜʠʩʧʣʝʷ ʩ 

ʚʠʜʝʦʧʘʤʷʪʴʶ. 

ʇʨʘʚʜʘ, ʪʝʨʤʠʥʦʚ ʪʘʢʠʭ, ʢʘʢ çʨʘʩʪʨʦʚʳʡ ʜʠʩʧʣʝʡè ʠ çʚʠʜʝʦʧʘʤʷʪʴè, ʥʠʢʪʦ ʝʱʝ ʥʝ ʟʥʘʣ. ʇʨʦʩʪʦ 

ʛʨʫʧʧʘ ʈʝʡʜʠʢʘ ʩʪʨʦʠʣʘ çʜʠʥʘʤʠʯʝʩʢʠʡ ʵʢʨʘʥè (ʪʘʢʦʡ ʪʝʨʤʠʥ ʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ) ʩ ʚʠʜʝʦʙʫʬʝʨʦʤ ʥʘ 

ʤʘʛʥʠʪʥʦʤ ʙʘʨʘʙʘʥʝ (ʨʠʩ. 5). ʅʘ ʬʦʪʦʛʨʘʬʠʠ ʧʦʢʘʟʘʥ ʙʘʨʘʙʘʥ, ʥʘʭʦʜʷʱʠʡʩʷ ʩʝʡʯʘʩ ʚ ʤʫʟʝʝ ʀʊʄ ʠ ɺʊ ʈɸʅ. 

ɺʥʠʟʫ ʩʧʝʨʝʜʠ ʚʠʜʥʘ ʧʦʣʦʩʢʘ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʘ ʥʝʡ ʤʘʛʥʠʪʥʳʤʠ ʛʦʣʦʚʢʘʤʠ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʟʘʧʠʩʠ ʠ ʯʪʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʦʪʜʝʣʴʥʦʡ ʜʦʨʦʞʢʝ ʙʘʨʘʙʘʥʘ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ 

ʠʤʝʶʱʝʡʩʷ ʚ ʙʘʨʘʙʘʥʝ ʣʠʥʝʡʢʝ ʤʘʛʥʠʪʥʳʭ ʛʦʣʦʚʦʢ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʣʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʰʠʥʝ ʧʠʩʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʙʘʨʘʙʘʥ ʠ ʯʠʪʘʪʴ ʝʝ ʦʪʪʫʜʘ, ʜʣʷ ʙʘʨʘʙʘʥʘ ʙʳʣʘ ʠʟʛʦʪʦʚʣʝʥʘ ʚʪʦʨʘʷ ʣʠʥʝʡʢʘ ʩʯʠʪʳʚʘʶʱʠʭ 

ʛʦʣʦʚʦʢ (ʝʝ ʥʘʟʳʚʘʣʠ çʩʢʘʣʢʘè). ʅʘ ʙʘʨʘʙʘʥ ʟʘʧʠʩʳʚʘʣʘʩʴ ʜʚʦʠʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. ʂʘʞʜʳʡ ʙʠʪ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʝ çʜʠʥʘʤʠʯʝʩʢʦʛʦ ʵʢʨʘʥʘè. ʆʜʥʦ ʩʦʩʪʦʷʥʠʝ ʙʠʪʘ ʦʟʥʘʯʘʣʦ ʩʚʝʪʣʫʶ ʪʦʯʢʫ, 

ʚʪʦʨʦʝ ʩʦʩʪʦʷʥʠʝ ʦʟʥʘʯʘʣʦ, ʯʪʦ ʜʘʥʥʘʷ ʪʦʯʢʘ ʥʘ ʵʢʨʘʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʪʸʤʥʦʡ. 

 

 
˾͙ͫΦ рΦ ˸͎͙͊ͤͭͤ·͚ ͋͊ͪ͊͋͊ͤ ˣ̏˿˸ ˢ˹ ˿˿˿˾ 

ɺʳʙʦʨ ʩʘʤʦʛʦ ʵʢʨʘʥʘ ʪʘʢʞʝ ʙʳʣ ʧʨʦʙʣʝʤʦʡ. ʕʣʝʢʪʨʦʥʥʦ-ʣʫʯʝʚʳʝ ʪʨʫʙʢʠ ʦʙʳʯʥʳʭ ʪʝʣʝʚʠʟʦʨʦʚ 

ʙʳʣʠ ʪʦʛʜʘ ʦʯʝʥʴ ʤʘʣʳ. ʉʦʙʩʪʚʝʥʥʦ, ʠ ʪʝʣʝʚʠʟʦʨʦʚ ʪʦʛʜʘ ʙʳʣʦ ʥʝʤʥʦʛʦ: ʠʟʚʝʩʪʥʳʡ ʚʩʝʤ ʂɺʅ-49 (ʨʠʩ. 6) ʠ 

çʄʦʩʢʚʘè. ʇʦ ʜʠʘʛʦʥʘʣʠ ʵʪʠ ʪʨʫʙʢʠ ʠʤʝʣʠ ʨʘʟʤʝʨ ʦʢʦʣʦ 10 ʩʘʥʪʠʤʝʪʨʦʚ. ʉʤʦʪʨʝʪʴ ʪʝʣʝʚʠʟʦʨ ʥʘʜʦ ʙʳʣʦ, 
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ʫʩʪʘʥʘʚʣʠʚʘʷ ʧʝʨʝʜ ʥʠʤ ʚʦʜʷʥʫʶ ʣʠʥʟʫ (ʧʨʦʩʪʫʶ ʦʪʢʨʳʪʫʶ ʩʚʝʨʭʫ ʸʤʢʦʩʪʴ ʩ ʧʣʦʩʢʦʡ ʟʘʜʥʝʡ ʩʪʝʥʢʦʡ ʠ 

ʚʳʧʫʢʣʦʡ ʧʝʨʝʜʥʝʡ), ʚʦʜʫ ʚ ʢʦʪʦʨʦʡ ʥʘʜʦ ʙʳʣʦ ʯʘʩʪʦ ʤʝʥʷʪʴ, ʯʪʦʙʳ ʦʥʘ ʥʝ ʟʘʛʨʷʟʥʷʣʘʩʴ. ʅʝʢʦʪʦʨʳʝ 

ʣʶʙʠʪʝʣʠ ʧʦʜʢʨʘʰʠʚʘʣʠ ʚʦʜʫ ʚ ʣʠʥʟʝ ʩʠʥʠʤʠ ʰʢʦʣʴʥʳʤʠ ʯʝʨʥʠʣʘʤʠ, ʦʪʯʝʛʦ ʵʢʨʘʥ ʪʝʣʝʚʠʟʦʨʘ ʩʪʘʥʦʚʠʣʩʷ 

çʛʦʣʫʙʳʤè. ʀʤʝʥʥʦ ʦʪʩʫʪʩʪʚʠʝ ʙʦʣʴʰʠʭ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʪʨʫʙʦʢ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʜʠʥʘʤʠʯʝʩʢʠʡ ʵʢʨʘʥ 

ʧʨʦʝʢʪʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʝʮʠʨʫʶʱʝʡ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʪʨʫʙʢʠ. ʕʪʦ ʙʳʣʘ ʪʨʫʙʢʘ ʝʱʸ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ, 

ʯʝʤ ʪʨʫʙʢʠ ʦʙʳʯʥʳʭ ʪʝʣʝʚʠʟʦʨʦʚ (ʦʢʦʣʦ 4 ʩʤ ʧʦ ʜʠʘʛʦʥʘʣʠ), ʥʦ ʦʯʝʥʴ ʤʦʱʥʘʷ. ʅʘ ʝʸ ʣʫʯʠ ʥʝʚʦʟʤʦʞʥʦ ʙʳʣʦ 

ʩʤʦʪʨʝʪʴ ʛʣʘʟʘʤʠ, ʧʦʵʪʦʤʫ ʣʫʯʠ ʧʨʦʝʮʠʨʦʚʘʣʠ ʥʘ ʫʜʘʣʝʥʥʳʡ ʵʢʨʘʥ, ʛʜʝ ʧʦʣʫʯʘʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦ ʯʸʪʢʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʨʘʟʤʝʨʦʤ ʜʚʘ ʥʘ ʜʚʘ ʤʝʪʨʘ. ʊʘʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʚʧʦʣʥʝ ʤʦʛʣʦ ʩʣʫʞʠʪʴ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʢʘʨʪʳ 

ʩʪʨʘʥʳ. 

ɿʘʢʘʟʯʠʢ ʚ ʤʝʨʫ ʩʚʦʠʭ ʩʠʣ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʪʘʢʞʝ ʦʢʘʟʳʚʘʣ ʧʦʤʦʱʴ ʥʝʙʦʣʴʰʦʤʫ 

ʢʦʣʣʝʢʪʠʚʫ ʀʊʄ ʠ ɺʊ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʩʚʦʠʤʠ ʢʘʜʨʘʤʠ. ɺ ʩʘʤʦʤ ʥʘʯʘʣʝ ʨʘʙʦʪʳ ʠʟ ʚʦʝʥʥʦʛʦ ʚʝʜʦʤʩʪʚʘ 

ʧʨʠʰʸʣ ʚʘʞʥʳʡ ʧʦʣʢʦʚʥʠʢ, ʢʦʪʦʨʳʡ ʧʨʠʚʸʣ ʩʦʙʦʡ ʜʚʫʭ ʧʦʜʯʠʥʸʥʥʳʭ, ʧʦʜʧʦʣʢʦʚʥʠʢʘ ʠ ʤʘʡʦʨʘ. ʇʦʣʢʦʚʥʠʢ 

ʚʳʩʣʫʰʘʣ ʩʦʦʙʱʝʥʠʷ ʯʣʝʥʦʚ ʛʨʫʧʧʳ ʦʙ ʠʭ ʨʘʙʦʪʝ ʠ ʩʦʩʪʦʷʥʠʠ, ʯʪʦ-ʪʦ ʟʘʧʠʩʳʚʘʷ ʚ ʟʘʧʠʩʥʫʶ ʢʥʠʞʢʫ. ʇʦ 

ʦʢʦʥʯʘʥʠʠ ʚʩʝʭ ʜʦʢʣʘʜʦʚ ʦʥ, ʟʘʛʣʷʜʳʚʘʷ ʚ ʵʪʫ ʢʥʠʞʢʫ ʠ ʦʙʨʘʱʘʷʩʴ ʢ ʩʚʦʠʤ ʧʦʜʯʠʥʸʥʥʳʤ, çʧʦʨʫʯʠʣè 

ʧʦʜʧʦʣʢʦʚʥʠʢʫ ʜʚʦʠʯʥʫʶ ʩʠʩʪʝʤʫ, ʘ ʤʘʡʦʨʫ ʩʠʩʪʝʤʫ ʢʦʤʘʥʜ. ʇʦʩʣʝʜʦʚʘʣ ʧʨʠʢʘʟ: çʏʪʦʙʳ ʢ ʩʫʙʙʦʪʝ ʚʩʸ 

ʙʳʣʦ ʛʦʪʦʚʦ!è ʀ ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʢʘʢ ʛʦʚʦʨʠʣʠ ʧʦʟʜʥʝʝ ʫʯʘʩʪʥʠʢʠ ʨʘʟʨʘʙʦʪʢʠ, ʢ ʩʫʙʙʦʪʝ ʚʩʸ ʙʳʣʦ ʛʦʪʦʚʦ, ʥʦ 

ʯʝʨʝʟ ʛʦʜ. 

 

 
˾͙ͫΦ сΦ ͔͔͍͙͙́ͦͤͤ͘͡·͚ ͙͔͙ͨͪͣͤ͟ ˴ˤ˹-пф ͫ ͙͔͒ͦͨͦͤͭ͡͡Έ͚ͤͦ ͙͚ͤͦ͘͡Φ 

ɿʘʱʠʪʘ ʧʨʦʝʢʪʘ ʧʨʦʠʩʭʦʜʠʣʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʯʠʢʘ. ɺ ʧʨʝʟʠʜʠʫʤʝ ʩʠʜʝʣ ʃʝʙʝʜʝʚ, ʥʝʩʢʦʣʴʢʦ 

ʛʝʥʝʨʘʣʦʚ ʩ ʙʦʣʴʰʠʤʠ ʟʚʝʟʜʘʤʠ ʥʘ ʧʦʛʦʥʘʭ. ɺʦ ʚʨʝʤʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʚʦʝʥʥʳʤ ʧʦʢʘʟʳʚʘʣʠ ʟʘʛʦʪʦʚʣʝʥʥʳʝ 

ʢʘʨʪʠʥʢʠ ʜʚʠʛʘʶʱʠʭʩʷ ʩʪʨʦʢ ʪʝʢʩʪʘ ʠ ʣʝʪʘʶʱʠʭ ʩʘʤʦʣʸʪʦʚ. 

ʉ ʨʝʟʶʤʝ ʚʳʩʪʫʧʠʣ ʩʘʤʳʡ ʚʘʞʥʳʡ ʛʝʥʝʨʘʣ, ʢʦʪʦʨʳʡ ʧʨʷʤʦ ʟʘʷʚʠʣ, ʯʪʦ ʝʤʫ ʚʩʸ ʧʦʥʨʘʚʠʣʦʩʴ, ʠ ʦʥ 

ʛʦʪʦʚ ʜʘʪʴ ʠʥʩʪʠʪʫʪʫ ʣʶʙʳʝ ʜʝʥʴʛʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ. ɺ ʦʪʚʝʪ ʃʝʙʝʜʝʚ ʩʢʘʟʘʣ, ʯʪʦ ʫ 

ʠʥʩʪʠʪʫʪʘ ʠʤʝʶʪʩʷ ʚʘʞʥʳʝ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʟʘʜʘʥʠʷ, ʪʨʝʙʫʶʱʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʭ ʝʛʦ ʠʤʝʶʱʠʭʩʷ 

ʨʝʩʫʨʩʦʚ, ʥʦ ʦʥ ʛʦʪʦʚ ʧʝʨʝʜʘʪʴ ʜʦʢʫʤʝʥʪʘʮʠʶ ʣʶʙʦʤʫ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʤʫ ʙʶʨʦ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʫʜʝʪ 

ʧʨʦʜʦʣʞʠʪʴ ʧʨʦʝʢʪ ʜʦ ʨʝʘʣʠʟʘʮʠʠ ʠ ʚʥʝʜʨʝʥʠʷ. ʆʪʚʝʪʦʤ ʙʳʣʦ ʛʨʦʤʦʛʣʘʩʥʦʝ ʨʘʟʦʯʘʨʦʚʘʥʠʝ ʛʝʥʝʨʘʣʘ: çʂʪʦ 

ʞʝ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʯʫʞʠʝ ʠʜʝʠ?è ʅʘ ʵʪʦʤ ʠʩʪʦʨʠʷ ʨʘʩʪʨʦʚʳʭ ʜʠʩʧʣʝʝʚ ʠ ʚʠʜʝʦʧʘʤʷʪʠ, ʘ ʪʘʢʞʝ 

çʤʘʰʠʥʥʦʡ ʛʨʘʬʠʢʠè ʚ ʀʊʄ ʠ ɺʊ ʧʨʝʨʚʘʣʘʩʴ ʥʘ ʤʥʦʛʦ ʣʝʪ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʵʪʦ ʚʨʝʤʷ ʀʊʄ ʠ ɺʊ ʫʯʘʩʪʚʦʚʘʣ ʚ ʥʝʩʢʦʣʴʢʠʭ ʚʘʞʥʝʡʰʠʭ ʧʨʦʝʢʪʘʭ: ʚ ʵʪʦ ʚʨʝʤʷ ʚ 

ʠʥʩʪʠʪʫʪʝ ʚʝʣʠʩʴ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʡ ʕɺʄ ʄ-20, ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ, ʯʝʤ ʤʘʰʠʥʘ ɹʕʉʄ ɸʅ, 

ʕɺʄ ɼʠʘʥʘ ʜʣʷ ʘʚʠʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘʚʝʜʝʥʠʷ ʠʩʪʨʝʙʠʪʝʣʷ ʥʘ ʮʝʣʴ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ 

ʩʠʩʪʝʤʳ çɸè ʧʨʦʪʠʚʦʨʘʢʝʪʥʦʡ ʦʙʦʨʦʥʳ ʩʪʨʘʥʳ. 

III . ʉʃɽɼʋʖʑʀʁ ʇʈʆɽʂʊ ʇʆ ɻʈɸʌʀʂɽ ʅɸ ʕɺʄ 

ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʤʘʰʠʥʥʦʡ ʛʨʘʬʠʢʠ ʚ ʩʪʨʘʥʝ ʩʚʷʟʘʥ ʫʞʝ ʩ ʜʨʫʛʦʡ, ʥʝ ʤʝʥʝʝ ʠʟʚʝʩʪʥʦʡ 

ʤʘʰʠʥʦʡ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʀʊʄ ʠ ɺʊ, ʤʘʰʠʥʦʡ, ʢʦʪʦʨʫʶ ʥʘʟʚʘʣʠ ɹʕʉʄ-6. ʃʝʙʝʜʝʚ ʦʯʝʥʴ ʣʶʙʠʣ ʵʪʫ 

ʤʘʰʠʥʫ, ʦʥ ʪʱʘʪʝʣʴʥʦ ʛʦʪʦʚʠʣ ʝʸ ʨʘʟʨʘʙʦʪʢʫ, ʩʘʤ ʫʯʘʩʪʚʦʚʘʣ ʚ ʥʝʡ. ʆʙ ʵʪʦʡ ʤʘʰʠʥʝ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʜʦʣʛʦ, 

ʵʪʦ ʪʝʤʘ ʦʪʜʝʣʴʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ. ʂʩʪʘʪʠ, ʦʜʥʘ ʠʟ ʥʠʭ, ʧʨʦʰʝʜʰʘʷ ʚ 2017 ʛʦʜʫ, ʙʳʣʘ ʧʦʩʚʷʱʝʥʘ 50-ʣʝʪʠʶ 

ʟʘʚʝʨʰʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ɹʕʉʄ-6. ɿʘ ʵʪʫ ʨʘʙʦʪʫ ʉʝʨʛʝʡ ɸʣʝʢʩʝʝʚʠʯ ʠ ʥʝʩʢʦʣʴʢʠʭ ʝʛʦ ʢʦʣʣʝʛ ʙʳʣʠ ʫʜʦʩʪʦʝʥʳ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʠ ʉʉʉʈ. ɸ ʚ 1996 ʛʦʜʫ ʉʝʨʛʝʡ ɸʣʝʢʩʝʝʚʠʯ ʙʳʣ ʫʜʦʩʪʦʝʥ ʤʝʜʘʣʠ ɹʵʙʙʠʜʞʘ çʇʠʦʥʝʨ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠè ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʦʙʱʝʩʪʚʘ ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʵʣʝʢʪʨʦʥʥʳʭ ʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʥʞʝʥʝʨʦʚ (ʨʠʩ. 7). ʉʘʤʘ ʞʝ ʤʘʰʠʥʘ ɹʕʉʄ-6 ʪʝʧʝʨʴ ʥʘʭʦʜʠʪʩʷ ʪʦʣʴʢʦ ʚ ʤʫʟʝʷʭ. ʉʦʚʩʝʤ ʝʱʸ 
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ʥʝʜʘʚʥʦ ʦʥʘ ʧʨʦʜʦʣʞʘʣʘ ʩʚʦʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʆʜʥʘʢʦ ʩʝʡʯʘʩ ʧʨʦʭʦʜʠʪ ʧʨʦʮʝʩʩ ʝʸ 

ʫʩʪʘʥʦʚʢʠ ʚ ʇʦʣʠʪʝʭʥʠʯʝʩʢʦʤ ʤʫʟʝʝ ʚ ʄʦʩʢʚʝ. ʕʥʪʫʟʠʘʩʪʳ ɹʕʉʄ-6, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʝʩʪʴ ʠ ʝʸ ʨʘʟʨʘʙʦʪʯʠʢʠ, 

ʧʳʪʘʶʪʩʷ ʩʜʝʣʘʪʴ ʵʪʫ ʫʩʪʘʥʦʚʢʫ ʜʝʡʩʪʚʫʶʱʝʡ, ʚʝʜʴ ʥʘʜʸʞʥʦʩʪʴ ʵʪʦʡ ʕɺʄ ʧʨʝʚʟʦʰʣʘ ʚʩʝ ʦʞʠʜʘʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʤʫʟʝʡʥʳʡ ʵʢʟʝʤʧʣʷʨ, ʧʦʢʘ ʥʘʭʦʜʠʣʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʣʦʱʘʜʢʝ, ʪʦ ʝʩʪʴ ʟʘ 26 ʣʝʪ ʩ 1982 

ʛʦʜʘ ʧʦ 2008 ʛʦʜ ʦʪʨʘʙʦʪʘʣ 76053 ʯʘʩʘ. ʅʦ ɹʕʉʄ-6 ʝʩʪʴ ʠ ʚ ʜʨʫʛʠʭ ʤʫʟʝʷʭ. ʆʥʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʃʦʥʜʦʥʩʢʦʤ 

ʤʫʟʝʝ ʥʘʫʢʠ ʨʷʜʦʤ ʩ ʘʤʝʨʠʢʘʥʩʢʦʡ ʤʘʰʠʥʦʡ CDC-6600. 

 

  

˾͙ͫΦ тΦ ˸͔͒͊͡Έ ˣΉ͙͋͋͒͗͊Σ ͚ͦͭͦͪͦ͟ ͋·͡ ͎͔ͤ͊ͪ͊͗͒ͤ ˿ΦˢΦ ˶ ͔͔͔͍͋͒Φ 

ʀʤʝʥʥʦ ʥʘ ɹʕʉʄ-6 ʥʘʯʘʣ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ɺʘʜʠʤ ɺʘʣʝʨʴʷʥʦʚʠʯ ʂʦʙʝʣʸʚ, ʢʦʪʦʨʦʤʫ ʤʳ ʚʦ 

ʤʥʦʛʦʤ ʦʙʷʟʘʥʳ ʥʦʚʳʤ ʧʨʦʨʳʚʦʤ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʚ ʩʪʨʘʥʝ (ʨʠʩ. 8). ɺ.ɺ. ʂʦʙʝʣʸʚ ï ʦʜʠʥ 

ʠʟ ʩʘʤʳʭ ʟʘʤʝʪʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʀʊʄ ʠ ɺʊ. ɺ ʶʥʦʩʪʠ ʦʥ ʧʨʠʝʭʘʣ ʚ ʄʦʩʢʚʫ ʥʘ ʚʝʣʦʩʠʧʝʜʝ ʠʟ ʵʚʘʢʫʘʮʠʠ, ʚʦ 

ʚʨʝʤʷ ʢʦʪʦʨʦʡ ʙʳʣ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ. ɽʤʫ ʫʜʘʣʦʩʴ ʧʦʩʪʫʧʠʪʴ ʚ ʄɻʋ, ʦʥ ʩʪʘʣ ʩʪʫʜʝʥʪʦʤ ʧʝʨʚʦʛʦ ʥʘʙʦʨʘ ʥʘ 

ʌʠʟʪʝʭ ï ʪʦʛʜʘ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʄɻʋ, ʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʚʦʡʪʠ ʚ ʧʝʨʚʳʡ ʚʳʧʫʩʢ ʄʌʊʀ. 

 

 
˾͙ͫΦ уΦ ˤ͙͊͒ͣ ˤ͔͊ͪ͡ΈΎ͍͙ͤͦ; ˴͔͖͍ͦ͋͡Φ 

ʇʦʣʫʯʠʚ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʄʌʊʀ ʠ ʟʘʥʠʤʘʷʩʴ ʨʘʟʨʘʙʦʪʢʦʡ ʩʠʩʪʝʤ ʧʘʤʷʪʠ ʥʘ ʤʘʛʥʠʪʥʳʭ ʩʝʨʜʝʯʥʠʢʘʭ, 

ɺʘʜʠʤ ɺʘʣʝʨʴʷʥʦʚʠʯ ʫʚʣʸʢʩʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ ʠ ʥʘ ʷʟʳʢʝ ɸʣʛʦʣ-60 ʩʦʟʜʘʣ ʦʨʠʛʠʥʘʣʴʥʫʶ ʙʠʙʣʠʦʪʝʢʫ 

ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʠʣʘ ʠʤʷ ɻʈɸʌɸʃ (ʨʠʩ. 9). ɽʸ ʦʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʟʘʢʣʶʯʘʣʦʩʴ ʚ 

ʩʦʟʜʘʥʠʠ ʬʦʪʦʰʘʙʣʦʥʦʚ ʜʣʷ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʚ ʀʊʄ ʠ ɺʊ ʤʥʦʛʦʩʣʦʡʥʳʭ ʧʝʯʘʪʥʳʭ ʧʣʘʪ [8]. 
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˾͙ͫΦ фΦ ˸͎ͦͤͦͪ͊ͺ͙Ύ ʕ ΦˤΦ ˴ ͔͖͍ͦ͋͊͡ ͨͦ ͙͔͔ͫͫͭͣ ˥ͪ͊ͺ͊͡Φ 

ʅʦ ɺʘʜʠʤ ɺʘʣʝʨʴʷʥʦʚʠʯ ʫʚʣʝʢʘʣʩʷ ʠ ʣʶʙʠʪʝʣʴʩʢʠʤ ʛʨʘʬʠʯʝʩʢʠʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ. ʆʥ ʥʘʧʠʩʘʣ 

ʥʘ ɸʣʛʦʣʝ-60 ʫʥʠʢʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤ, ʧʦʟʚʦʣʷʚʰʠʡ ʥʘ ʠʥʜʠʢʘʮʠʦʥʥʳʭ ʣʘʤʧʘʭ ʦʧʝʨʘʪʦʨʩʢʦʛʦ 

ʧʫʣʴʪʘ ɹʕʉʄ-6 (ʙʫʬʝʨʥʳʭ ʨʝʛʠʩʪʨʘʭ ʯʪʝʥʠʷ ɹʈʏ, ʟʘʧʠʩʠ ɹʈɿ, ʢʦʤʘʥʜ ɹʈʂ, ʠʥʜʝʢʩʥʳʭ ʨʝʛʠʩʪʨʘʭ) ʨʠʩʦʚʘʪʴ 

ʙʝʛʫʱʠʝ ʥʘʜʧʠʩʠ ʠ ʥʘ ʧʨʘʟʜʥʠʢʠ ʨʘʟʚʣʝʢʘʣ ʩʦʪʨʫʜʥʠʢʦʚ (ʘ ʠʥʦʛʜʘ, ʥʘ ʥʦʚʦʛʦʜʥʠʝ ʧʨʘʟʜʥʠʢʠ, ʠʭ ʜʝʪʝʡ ʠ 

ʚʥʫʢʦʚ) ʚʝʣʠʢʦʣʝʧʥʳʤʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʧʦʟʜʨʘʚʠʪʝʣʴʥʳʤʠ ʦʪʢʨʳʪʢʘʤʠ. 

 

  

˾͙ͫΦ млΦ ˸͊΄͙ͤͤ͊Ύ ͎ͪ͊ͺ͙͊͟ ͍ ͙͔͙͙ͫͨͦͤͤ͡ ˤ ˤΦ ˴ ͔͖͍ͦ͋͊͡Φ 

 
˾͙ͫΦ м1Φ ˸͊΄͙ͤͤ͊Ύ ͎ͪ͊ͺ͙͊͟ ͍ ͙͔͙͙ͫͨͦͤͤ͡ ˤΦˤΦ ˴ ͔͖͍ͦ͋͊͡ όу ͣ͊ͪͭ͊ мфтр ͎ͦ͒͊ύΦ 

ʆʜʥʘ ʠʟ ʧʝʨʚʳʭ ʥʘʜʧʠʩʝʡ, ʢʦʪʦʨʫʶ ɺʘʜʠʤ ɺʘʣʝʨʴʷʥʦʚʠʯ ʥʘʧʠʩʘʣ ʥʘ ɹʈɿ, ʙʳʣʘ ʪʘʢʦʡ: çʉʭʦʜʠʪʝ ʚ 

ʘʧʪʝʢʫ ʠ ʢʫʧʠʪʝ ʯʪʦ-ʥʠʙʫʜʴ ʢ ʯʘʶè. ʆʥ ʥʘʫʯʠʣʩʷ ʨʠʩʦʚʘʪʴ ʢʘʨʪʠʥʢʠ ʥʘ ɸʎʇʋ-128, ʦʪʦʙʨʘʞʘʷ ʥʘ ʙʫʢʚʝʥʥʦ-

ʮʠʬʨʦʚʦʤ ʫʩʪʨʦʡʩʪʚʝ ʩʣʦʞʥʳʝ ʩʮʝʥʳ ʩ ʪʝʥʷʤʠ ʠ ʧʦʣʫʪʝʥʷʤʠ (ʨʠʩ. 10). 
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ɺ ʚʝʩʝʥʥʠʡ ʞʝʥʩʢʠʡ ʧʨʘʟʜʥʠʢ ʦʥ ʜʘʨʠʣ ʞʝʥʱʠʥʘʤ ʀʊʄ ʠ ɺʊ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʝ ʠ 

ʦʪʨʠʩʦʚʘʥʥʳʝ ʠʤ ʧʦʜʘʨʢʠ, ʚʳʟʳʚʘʚʰʠʝ ʚʩʝʦʙʱʝʝ ʚʦʩʭʠʱʝʥʠʝ (ʨʠʩ. 11). ʀʤ ʙʳʣʠ ʩʦʟʜʘʥʳ ʧʝʨʚʳʝ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ ʥʘ ɹʕʉʄ-6 ʩ ʛʨʘʬʠʢʦʡ ʥʘ ʘʣʬʘʚʠʪʥʦ-ʮʠʬʨʦʚʳʭ ʜʠʩʧʣʝʷʭ VT-340 ʠ VDT-3210: ʠʛʨʘ ʚ 

çʅʠʤè, çʉʢʘʯʢʠè (ʜʣʷ ʩʘʤʳʭ ʤʘʣʝʥʴʢʠʭ), çʋʛʦʣʦʚʥʦʝ ʨʘʩʩʣʝʜʦʚʘʥʠʝè, çʇʝʱʝʨʘè ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. 

IV. ʄɸʐʀʅʅɸʗ ɻʈɸʌʀʂɸ ï ʕʊʆ ʄɸʊɽʄɸʊʀʂɸ 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʨʘʟʚʦʨʘʯʠʚʘʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʝ ʚ ʀʥʩʪʠʪʫʪʝ ʧʨʠʢʣʘʜʥʦʡ 

ʤʘʪʝʤʘʪʠʢʠ ɸʅ ʉʉʉʈ (ʀʇʄ ɸʅ ʉʉʉʈ), ʧʦʟʜʥʝʝ ʧʦʣʫʯʠʚʰʝʤ ʠʤʷ ʄʩʪʠʩʣʘʚʘ ɺʩʝʚʦʣʦʜʦʚʠʯʘ ʂʝʣʜʳʰʘ, 

ʢʦʪʦʨʳʡ ʜʦʣʛʦʝ ʚʨʝʤʷ ʙʳʣ ʜʠʨʝʢʪʦʨʦʤ ʵʪʦʛʦ ʠʥʩʪʠʪʫʪʘ. ɼʦʩʪʠʞʝʥʠʷ ʵʪʦʛʦ ʥʘʫʯʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʳ ʩ ʠʤʝʥʝʤ ʖʨʠʷ ʄʘʪʚʝʝʚʠʯʘ ɹʘʷʢʦʚʩʢʦʛʦ (ʨʠʩ. 12). ɽʛʦ ʨʘʙʦʪʘ ʚ 

ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘʯʘʣʘʩʴ ʝʱʸ ʚ 1964 ʛʦʜʫ, ʢʦʛʜʘ ʩʦʚʤʝʩʪʥʦ ʩ ʊʘʤʘʨʦʡ ɸʣʝʢʩʝʝʚʥʦʡ ʉʫʰʢʝʚʠʯ (ʜʣʷ ʝʸ 

ʨʘʙʦʪʳ [9]) ʦʥ ʩʜʝʣʘʣ ʢʦʨʦʪʢʠʡ ʬʠʣʴʤ, ʚ ʢʦʪʦʨʦʤ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠʩʴ ʚʦʟʤʦʞʥʦʩʪʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʙʪʝʢʘʥʠʷ 

ʦʙʲʸʤʥʦʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʪʝʣʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʮʠʣʠʥʜʨʘ, ʧʣʘʟʤʦʡ. 

ʇʨʦʛʨʘʤʤʠʩʪʘʤʠ ʙʳʣʘ ʩʦʟʜʘʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʘʜʨʦʚ, ʢʦʪʦʨʘʷ ʚʳʚʦʜʠʣʘʩʴ ʥʘ ʵʣʝʢʪʨʦʥʥʦ-

ʣʫʯʝʚʫʶ ʪʨʫʙʢʫ. ɺ ʵʪʦ ʚʨʝʤʷ ʫʞʝ ʩʫʱʝʩʪʚʦʚʘʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʟʥʘʢʦʧʝʯʘʪʘʶʱʠʝè ʪʨʫʙʢʠ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʣʠ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʪʝʢʩʪʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʦʩʪʫʧʘʶʱʫʶ ʦʪ ʕɺʄ. ʅʦ ʙʳʣʠ ʠ ʪʘʢʠʝ, ʢʦʪʦʨʳʝ 

ʩʦʜʝʨʞʘʣʠ ʪʘʢʞʝ ʚʪʦʨʦʡ ʵʣʝʢʪʨʦʥʥʳʡ ʧʨʦʞʝʢʪʦʨ ʩ ʩʦʙʩʪʚʝʥʥʦʡ ʦʪʢʣʦʥʷʶʱʝʡ ʩʠʩʪʝʤʦʡ, ʩʧʦʩʦʙʥʳʡ 

ʥʘʢʣʘʜʳʚʘʪʴ ʥʘ ʩʠʤʚʦʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ. ɺ ʨʘʙʦʪʝ ɹʘʷʢʦʚʩʢʦʛʦ 

ʠ ʉʫʰʢʝʚʠʯ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʟʚʝʩʪʥʘʷ ʕɺʄ çɺʝʩʥʘè. ʕʪʦ ʙʳʣʘ ʫʞʝ ʥʝ ʣʘʤʧʦʚʘʷ, ʢʘʢ ʧʝʨʚʘʷ ɹʕʉʄ, ʘ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʘʷ ʤʘʰʠʥʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʤ ʙʶʨʦ ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʚʪʦʤʘʪʠʢʠ (ʂɹʇɸ), ʠʟ 

ʢʦʪʦʨʦʛʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʚʳʨʦʩ ʅʀʀ çʂʚʘʥʪè. 

ʅʦ ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʖʨʠʷ ʄʘʪʚʝʝʚʠʯʘ ʚ ʩʪʘʥʦʚʣʝʥʠʝ ʥʦʚʦʛʦ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʷʣ ʚ 

ʥʘʯʘʪʦʡ ʚ ʀʇʄ ɸʅ ʉʉʉʈ ʚ ʢʦʥʮʝ 1960-ʭ ʛʦʜʦʚ ʨʘʟʨʘʙʦʪʢʝ ʙʠʙʣʠʦʪʝʢʠ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ɻʈɸʌʆʈ 

(ʨʠʩ. 13-14). ʅʘʟʚʘʥʠʝ ʙʠʙʣʠʦʪʝʢʠ ʷʚʥʦ ʥʘʚʦʜʠʪ ʥʘ ʤʳʩʣʠ ʦ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʌʦʨʪʨʘʥ, ʪʨʘʥʩʣʷʪʦʨʳ 

ʩ ʢʦʪʦʨʦʛʦ ʚ ʪʦ ʚʨʝʤʷ ʠʤʝʣʠʩʴ ʫʞʝ ʧʦʯʪʠ ʥʘ ʚʩʝʭ ʚʳʧʫʩʢʘʚʰʠʭʩʷ ʚ ʩʪʨʘʥʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥʘʭ. 

ʀʤʝʣʦʩʴ ʚ ʵʪʦ ʚʨʝʤʷ ʠ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦʝ ʧʝʨʠʬʝʨʠʡʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʚ ʩʪʨʘʥʝ ʚʳʧʫʩʢʘʣʠʩʴ ʩʦʙʩʪʚʝʥʥʳʝ 

ʠ ʟʘʢʫʧʘʣʠʩʴ ʟʘʨʫʙʝʞʥʳʝ ʛʨʘʬʦʧʦʩʪʨʦʠʪʝʣʠ ʠ ʛʨʘʬʠʯʝʩʢʠʝ ʜʠʩʧʣʝʠ. ɸ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ 

ʪʦʛʜʘ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʟʘʜʘʯʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʬʦʪʦʰʘʙʣʦʥʦʚ ʜʣʷ ʧʝʯʘʪʥʳʭ ʧʣʘʪ. ʈʘʟʚʠʪʠʝ 

ʪʝʭʥʠʢʠ ʬʦʪʦʧʝʯʘʪʠ ʪʦʢʦʧʨʦʚʦʜʷʱʠʭ ʩʣʦʸʚ ʥʘ ʧʣʘʩʪʤʘʩʩʦʚʳʝ ʧʣʘʪʳ ʪʦʛʜʘ ʰʣʦ ʦʯʝʥʴ ʙʳʩʪʨʦ. ʅʘʧʨʠʤʝʨ, ʚ 

ʀʊʄ ʠ ɺʊ ʠʟʛʦʪʘʚʣʠʚʘʣʠʩʴ ʧʝʯʘʪʥʳʝ ʧʣʘʪʳ ʩ 28-ʤʴʶ ʩʣʦʷʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ 

ʠʟʙʘʚʣʷʪʴʩʷ ʦʪ ʥʘʚʝʩʥʦʛʦ ʤʦʥʪʘʞʘ ʵʣʝʤʝʥʪʦʚ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʣʦ ʪʨʫʜʦʸʤʢʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʨʝʜʩʪʚ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʥʘ ʩʝʨʠʡʥʳʭ ʟʘʚʦʜʘʭ. ɻʈɸʌʆʈ ʧʦʟʚʦʣʷʣ ʨʝʰʠʪʴ ʵʪʫ ʩʣʦʞʥʫʶ ʟʘʜʘʯʫ [10-11]. 

 

 
˾͙ͫΦ мнΦ ͙͚̑ͪ ˸͍͔͔͍͙͊ͭ; ˣ͊Ύ͍͙͚ͦͫ͟͟ ͫ ͔͎͙ͦ͊ͣ͟͡͡ ͍ ˮ˽˸ ͙ͣΦ ˸Φ ˤΦ ˴͔͒͡·΄͊ ˢ˹ ˿˿˿˾Φ 
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˾͙ͫΦ моΦ ˽͔͙ͪͨͪͤͭ ̑ Φ ˸Φ ˣ͊Ύ͍͎ͦͫͦͦ͟͟ ͙ ͔͎ͦ ͔͎ͦ͟͡͡ ͨͦ ͙͔͔ͫͫͭͣ ˥˾ˢ̅˻˾Φ 

 

 
˾͙ͫΦ мпΦ ˽͔͍ͪ·͚ ͎ͪ͊ͺ͙͟Σ ͔ͨͦͫͭͪͦͤͤ·͚ ͍ ̑Φ ˸Φ ˣ͊Ύ͍͙ͦͫͣ͟͟ ͍ ͙͔͔ͫͫͭͣ ˥˾ˢ̅˻˾Φ 

ɹʠʙʣʠʦʪʝʢʘ ɻʈɸʌʆʈ ʚʢʣʶʯʘʣʘ ʙʦʣʝʝ 400 ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤ, ʜʦʩʪʫʧ ʢ ʢʦʪʦʨʳʤ ʙʳʣ ʚʦʟʤʦʞʝʥ ʠʟ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʛʨʘʤʤ, ʥʘʧʠʩʘʥʥʳʭ ʥʘ ʩʘʤʳʭ ʨʘʟʥʳʭ ʷʟʳʢʘʭ ï ʥʘ ʌʦʨʪʨʘʥʝ, ʥʘ ɸʣʛʦʣʝ-60 (ʚʘʨʠʘʥʪ 

ʩʠʩʪʝʤʳ ɸʣʛʦʣ-ɻɼʈ), ʥʘ ʇʃ/1, ʥʘ ʘʚʪʦʢʦʜʘʭ ʠ ʷʟʳʢʘʭ ʘʩʩʝʤʙʣʝʨʦʚ. ʇʦʩʢʦʣʴʢʫ ʩʘʤʘ ʙʠʙʣʠʦʪʝʢʘ ʙʳʣʘ 

ʥʘʧʠʩʘʥʘ ʥʘ ʌʦʨʪʨʘʥʝ, ʦʥʘ ʦʙʣʘʜʘʣʘ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʤʦʙʠʣʴʥʦʩʪʠ ʠ, ʭʦʪʷ ʠʟʥʘʯʘʣʴʥʦ ʙʠʙʣʠʦʪʝʢʘ 

ʩʦʟʜʘʚʘʣʘʩʴ ʜʣʷ ʤʘʰʠʥʳ ɹʕʉʄ-4 (ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʘʷ ʚʝʨʩʠʷ ʤʘʰʠʥʳ ʉ. ɸ. ʃʝʙʝʜʝʚʘ ʄ-20), ʥʦ ʟʘʪʝʤ ʙʳʣʘ 

ʧʝʨʝʥʝʩʝʥʘ ʠ ʥʘ ʄ-222 (ʪʦʞʝ ʚʘʨʠʘʥʪ ʨʘʟʚʠʪʠʷ ʄ-20), ʠ ʥʘ ɹʕʉʄ-6, ʠ ʥʘ ʤʘʰʠʥʳ ʩʝʨʠʡ ɽʉ ʕɺʄ, ʠ ʥʘ ʉʄ-

2, ʠ ʥʘ ʉʄ-4, ʠ ʥʘ ʄ-6000, ʠ ʥʘ ʄʠʥʩʢ-32, ʦʥʘ ʪʘʢʞʝ ʤʦʛʣʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʥʘ ʟʘʨʫʙʝʞʥʳʭ ʕɺʄ CDC-

6500, Cyber-172, Eclipse, Nord, PDP-11, IRIS-80. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʦʧʫʩʢʘʣʦʩʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʛʨʘʬʦʧʦʩʪʨʦʠʪʝʣʝʡ (ɽʉ-7051, ɽʉ-7052, ɽʉ-7053, ɽʉ-7054, ɸʇ-7251, ɸʇ-7252, 

ʀʊɽʂɸʅ, ɸʊʃɸʉ, CALCOMP, BENSON) ʠ ʜʠʩʧʣʝʝʚ (ɽʉ-7064, ʉʀɻɼɸ, ʕʇɻ ʉʄ, VU-2000, TEKTRONIX). 

ʈʘʙʦʪʘ ʖ. ʄ. ɹʘʷʢʦʚʩʢʦʛʦ ʙʳʣʘ ʦʯʝʥʴ ʚʦʩʪʨʝʙʦʚʘʥʘ. ʅʘ ʨʠʩ. 15 ʧʨʝʜʩʪʘʚʣʝʥʳ 12 ʢʘʜʨʦʚ ʦʜʥʦʛʦ ʠʟ 

ʬʨʘʛʤʝʥʪʦʚ ʢʠʥʦʬʠʣʴʤʘ, ʩʥʷʪʦʛʦ ʩ ʵʢʨʘʥʘ ʤʦʥʠʪʦʨʘ ʕɺʄ ʚ ʠʶʥʝ 1973 ʛʦʜʘ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ɻʈɸʌʆʈ 

[12-14]. ʌʠʣʴʤ ʩʦʜʝʨʞʠʪ 7 ʬʨʘʛʤʝʥʪʦʚ (ʧʦ 2000 ʢʘʜʨʦʚ ʢʘʞʜʳʡ) ʦʪ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʨʦʣʸʪʘ 

ʤʘʩʩʠʚʥʦʛʦ ʪʝʣʘ (ʞʠʨʥʘʷ ʪʦʯʢʘ ʥʘ ʨʠʩʫʥʢʘʭ) ʤʠʤʦ ʛʘʣʘʢʪʠʢʠ. ʈʠʩʫʥʢʠ (ʚ ʧʨʦʝʢʮʠʠ ʥʘ ʛʘʣʘʢʪʠʯʝʩʢʫʶ 

ʧʣʦʩʢʦʩʪʴ) ʦʪʥʦʩʷʪʩʷ ʢ ʚʘʨʠʘʥʪʫ ʧʨʦʣʸʪʘ ʪʝʣʘ ʩ ʤʘʩʩʦʡ ʨʘʚʥʦʡ ʤʘʩʩʝ ʛʘʣʘʢʪʠʢʠ, ʧʨʦʣʝʪʘʶʱʝʛʦ ʚʙʣʠʟʠ 

ʛʘʣʘʢʪʠʯʝʩʢʦʛʦ ʜʠʩʢʘ (ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʨʷʜʢʘ ʥʘʰʝʡ ʛʘʣʘʢʪʠʢʠ), ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʝʛʦ ʧʣʦʩʢʦʩʪʠ, ʩ 

ʫʜʚʦʝʥʥʦʡ ʧʘʨʘʙʦʣʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʴʶ. ɺʨʝʤʷ ʜʘʸʪʩʷ ʚ ʤʠʣʣʠʘʨʜʘʭ ʣʝʪ, ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʘʠʙʦʣʴʰʝʤʫ ʩʙʣʠʞʝʥʠʶ. ɺʩʝʛʦ ʧʝʨʠʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʭʚʘʪʳʚʘʝʪ ʯʝʪʳʨʝ ʩ ʧʦʣʦʚʠʥʦʡ ʤʠʣʣʠʘʨʜʘ ʣʝʪ. 
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˾͙ͫΦ мрΦ ˴͊͒ͪ· ͙͘ ͺ͙͡Έͣ͊ ͨͦ ͎ͪ͊ͺ͙;͔ͫͦͣͯ͟ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ό ͨͪͦͼ͔͍ͫͫͦ ͔͎͙ͣ͗͊͊ͭ͟͡;͔͎ͫͦͦ͟ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘ΎΦ 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʠʙʣʠʦʪʝʢʠ ɻʈɸʌʆʈ (ʨʠʩ. 16), ʢʦʪʦʨʘʷ ʩʦ ʚʨʝʤʝʥʝʤ ʙʳʣʘ ʨʘʟʚʠʪʘ ʠ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʘ ʦʯʝʥʴ ʧʦʣʥʦ ʠ ʪʱʘʪʝʣʴʥʦ, ʧʦʟʚʦʣʠʣʠ ɸʥʜʨʝʶ ʇʝʪʨʦʚʠʯʫ ɽʨʰʦʚʫ ʥʘʟʳʚʘʪʴ ʝʸ ʥʝ ʧʨʦʩʪʦ 

ʙʠʙʣʠʦʪʝʢʦʡ, ʘ ʥʘʩʪʦʷʱʝʡ ʩʠʩʪʝʤʦʡ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʪʦ ʝʩʪʴ ʧʦʣʥʦʮʝʥʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʦʤ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʧʦʥʠʤʘʥʠʠ ʵʪʦʛʦ ʪʝʨʤʠʥʘ. 

 

 
˾͙ͫΦ мсΦ ˻͍ͫͤͦͤ·͔ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͙͔ͫͫͭͣ· ˥˾ˢ̅˻˾Φ 

ʏʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ (ʚ 1985 ʛʦʜʫ) ʨʘʟʨʘʙʦʪʯʠʢʠ ʠʟʜʘʣʠ ʤʘʩʩʦʚʳʤ ʪʠʨʘʞʦʤ ʢʥʠʛʫ ʧʦ ɻʈɸʌʆʈʫ, 

ʩʪʘʚʰʫʶ ʨʫʢʦʚʦʜʩʪʚʦʤ ʜʣʷ ʚʩʝʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʩʦʟʜʘʚʘʚʰʠʭ ʛʨʘʬʠʯʝʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ, ʧʨʠʯʸʤ ʥʝ ʪʦʣʴʢʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʟʳʢʘ ʌʦʨʪʨʘʥ. ʕʪʘ ʢʥʠʛʘ ʧʦʣʫʯʠʣʘ ʚʳʩʦʢʫʶ ʦʮʝʥʢʫ ʘʢʘʜʝʤʠʢʘ ɸʥʜʨʝʷ ʇʝʪʨʦʚʠʯʘ ɽʨʰʦʚʘ. 

ʖʨʠʡ ʄʘʪʚʝʝʚʠʯ ʦʯʝʥʴ ʛʦʨʜʠʣʩʷ ʧʦʣʫʯʝʥʥʳʤ ʦʪ ʥʝʛʦ ʦʪʟʳʚʦʤ (ʨʠʩ. 17). ʇʦʣʴʟʦʚʘʪʝʣʠ ʧʦʣʫʯʠʣʠ ʚ ʩʚʦʸ 

ʨʘʩʧʦʨʷʞʝʥʠʝ ʤʦʱʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʧʦʟʚʦʣʷʚʰʠʡ ʨʘʙʦʪʘʪʴ ʠ ʩ ʜʚʫʤʝʨʥʳʤʠ (ʧʣʦʩʢʠʤʠ) 

ʦʙʲʝʢʪʘʤʠ, ʠ ʩ ʪʨʸʭʤʝʨʥʳʤʠ (ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ) ʦʙʲʝʢʪʘʤʠ, ʦʧʠʩʳʚʘʝʤʳʤʠ ʬʫʥʢʮʠʷʤʠ ʦʪ ʜʚʫʭ 

ʧʝʨʝʤʝʥʥʳʭ. ʇʨʠ ʵʪʦʤ ʜʦʧʫʩʢʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙʲʝʢʪʦʚ ï ʩ ʧʦʤʦʱʴʶ ʧʨʦʝʢʮʠʡ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʩ ʧʦʤʦʱʴʶ ʢʘʨʪ ʠʟʦʣʠʥʠʡ. 

ʅʦ ʫ ʖʨʠʷ ʄʘʪʚʝʝʚʠʯʘ, ʢʨʦʤʝ ɻʈɸʌʆʈʘ, ʝʩʪʴ ʠ ʜʨʫʛʘʷ ʟʘʩʣʫʛʘ: ʧʦʜʛʦʪʦʚʠʚ ʚ 1970 ʛʦʜʫ ʩʦʚʤʝʩʪʥʦ ʩ 

ɺʩʝʚʦʣʦʜʦʤ ʐʪʘʨʢʤʘʥʦʤ ʜʦʢʣʘʜ ʥʘ ʚʪʦʨʫʶ ɺʩʝʩʦʶʟʥʫʶ ʢʦʥʬʝʨʝʥʮʠʶ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʖʨʠʡ 

ʄʘʪʚʝʝʚʠʯ ʚʧʝʨʚʳʝ ʚ ʧʫʙʣʠʢʘʮʠʠ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʠʩʧʦʣʴʟʦʚʘʣ ʪʝʨʤʠʥ çʤʘʰʠʥʥʘʷ ʛʨʘʬʠʢʘè, ʢʦʪʦʨʳʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦ ʩʠʭ ʧʦʨ [15]. ɼʠʩʩʝʨʪʘʮʠʷ ɹʘʷʢʦʚʩʢʦʛʦ ʪʘʢʞʝ ʙʳʣʘ ʧʦʩʚʷʱʝʥʘ ʤʘʰʠʥʥʦʡ ʛʨʘʬʠʢʝ, ʦʥʘ 

ʥʘʟʳʚʘʣʘʩʴ çɸʥʘʣʠʟ ʤʝʪʦʜʦʚ ʨʘʟʨʘʙʦʪʢʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʕɺʄè. ɹʦʣʝʝ 30 ʣʝʪ ʖʨʠʡ ʄʘʪʚʝʝʚʠʯ 

ʯʠʪʘʣ ʚ ʄɻʋ ʢʫʨʩ çʄʘʰʠʥʥʘʷ ʛʨʘʬʠʢʘè, ʧʦʩʪʦʷʥʥʦ ʝʛʦ ʦʙʥʦʚʣʷʷ. 

ɺ 1990 ʛʦʜʫ ʖʨʠʡ ʄʘʪʚʝʝʚʠʯ ʙʳʣ ʦʬʠʮʠʘʣʴʥʦ ʧʨʠʟʥʘʥ ʧʠʦʥʝʨʦʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ. ɽʤʫ ʙʳʣ 

ʚʨʫʯʸʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʝʨʪʠʬʠʢʘʪ, ʚ ʢʦʪʦʨʦʤ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʦʥ ʚʥʸʩ ʥʝʦʩʧʦʨʠʤʳʡ ʚʢʣʘʜ ʚ ʨʦʞʜʝʥʠʝ 

ʥʦʚʦʡ ʦʪʨʘʩʣʠ, ʦʩʫʱʝʩʪʚʠʚ ʧʨʦʨʳʚ ʚ ʙʫʜʫʱʝʝ (ʨʠʩ. 18). 

ʀ ʢʦʥʝʯʥʦ, ʥʝʣʴʟʷ ʟʘʙʳʚʘʪʴ ʪʦʪ ʚʢʣʘʜ, ʢʦʪʦʨʳʡ ʚʥʸʩ ʖʨʠʡ ʄʘʪʚʝʝʚʠʯ ʚ ʦʨʛʘʥʠʟʘʮʠʶ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ ɻʨʘʬʠʢʦʥ. ʆʥ ʙʳʣ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ɺʦ ʤʥʦʛʦʤ ʙʣʘʛʦʜʘʨʷ ʝʤʫ 



SoRuCom 2020 159  
 

 

ʢʦʥʬʝʨʝʥʮʠʷ ʩʤʦʛʣʘ ʧʨʝʦʜʦʣʝʪʴ ʪʨʫʜʥʦʩʪʠ ʧʝʨʝʭʦʜʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʩʪʘʪʴ ʛʨʘʥʜʠʦʟʥʳʤ ʚʩʝʨʦʩʩʠʡʩʢʠʤ 

ʬʦʨʫʤʦʤ, ʝʞʝʛʦʜʥʦ ʩʦʙʠʨʘʶʱʠʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ. 

 

 
˾͙ͫΦ мтΦ ˽͙ͫΈͣͦ ͔͙͊͊͒ͣ͊͟͟ ˢΦ ˽Φ ˩ͪ΄͍ͦ͊ ̑Φ ˸Φ ˣ͊Ύ͍ͦͫͦͣͯ͟͟Φ 

 
˾͙ͫΦ муΦ ̑Φ ˸Φ ˣ͊Ύ͍͙͚ͦͫ͟͟ ς ͨ ͙͔ͦͤͪ ͣ͊΄͙͚ͤͤͦ ͎ͪ͊ͺ͙͙͟Φ 

ʉ 1989 ʛʦʜʘ ʖʨʠʡ ʄʘʪʚʝʝʚʠʯ ʷʚʣʷʣʩʷ ʯʣʝʥʦʤ ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʣʣʝʛʠʠ ʞʫʨʥʘʣʘ 

çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè. ɺ ʧʝʨʚʦʤ ʥʦʤʝʨʝ ʞʫʨʥʘʣʘ ʟʘ 1988 ʛʦʜ ʚ ʞʫʨʥʘʣʝ ʧʦʷʚʠʣʘʩʴ ʨʫʙʨʠʢʘ çʇʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠè, ʘ ʩ 1989 ʛʦʜʘ ʩ ʧʨʠʭʦʜʦʤ ʚ ʨʝʜʘʢʮʠʶ 

ɹʘʷʢʦʚʩʢʦʛʦ ʚ ʥʘʟʚʘʥʠʠ ʵʪʦʡ ʨʫʙʨʠʢʠ ʧʦʷʚʠʣʦʩʴ ʫʩʪʦʡʯʠʚʦʝ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ çʤʘʰʠʥʥʘʷ ʛʨʘʬʠʢʘè. ɺ 

ʩʪʘʥʦʚʣʝʥʠʠ ʵʪʦʡ ʨʫʙʨʠʢʠ ʚ ʞʫʨʥʘʣʝ ʦʛʨʦʤʥʳʡ ʚʢʣʘʜ ʚʥʝʩʣʠ ʧʦʩʪʦʷʥʥʳʝ ʘʚʪʦʨʳ ʠ ʦʨʛʘʥʠʟʘʪʦʨʳ 

ʢʦʥʬʝʨʝʥʮʠʠ çɻʨʘʬʠʢʦʥè ʖʨʠʡ ʄʘʪʚʝʝʚʠʯ ɹʘʷʢʦʚʩʢʠʡ ʠ ʉʪʘʥʠʩʣʘʚ ɺʣʘʜʠʤʠʨʦʚʠʯ ʂʣʠʤʝʥʢʦ, ʢʦʪʦʨʳʡ 

ʜʦʣʛʦʝ ʚʨʝʤʷ ʙʳʣ ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʠʪʝʪʘ ʢʦʥʬʝʨʝʥʮʠʠ. ʉ 1992 ʛʦʜʘ ʣʫʯʰʠʝ ʜʦʢʣʘʜʳ 

ʫʯʘʩʪʥʠʢʦʚ ʢʦʥʬʝʨʝʥʮʠʠ çɻʨʘʬʠʢʦʥè ʩʪʘʣʠ ʧʫʙʣʠʢʦʚʘʪʴʩʷ ʚ ʦʪʜʝʣʴʥʳʭ ʥʦʤʝʨʘʭ ʞʫʨʥʘʣʘ 

çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè [16]. 

V. ɿɸʂʃʖʏɽʅʀɽ 

ʕʪʦʡ ʨʘʙʦʪʦʡ ʘʚʪʦʨʳ ʭʦʪʝʣʠ ʥʘʧʦʤʥʠʪʴ ʯʠʪʘʪʝʣʷʤ ʦ ʣʶʜʷʭ, ʢʦʪʦʨʳʝ ʥʘʯʠʥʘʣʠ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ 

ʪʝʭʥʠʢʫ ʠ ʤʘʰʠʥʥʫʶ ʛʨʘʬʠʢʫ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʄʳ ʤʥʦʛʠʤ ʦʙʷʟʘʥʳ ʵʪʠʤ ʣʶʜʷʤ, ʦʥʠ ʙʳʣʠ ʥʘʰʠʤʠ 

ʫʯʠʪʝʣʷʤʠ, ʜʣʷ ʥʘʰʠʭ ʤʦʣʦʜʳʭ ʢʦʣʣʝʛ ʜʘʞʝ ʫʯʠʪʝʣʷʤʠ ʫʯʠʪʝʣʝʡ. ʀ ʤʳ ʚʩʝ ʜʦʣʞʥʳ ʧʨʦʜʦʣʞʘʪʴ ʫʯʠʪʴʩʷ ʫ 

ʥʠʭ, ʯʪʦʙʳ ʫʯʠʪʴ ʜʨʫʛʠʭ ʠ ʥʝ ʧʨʝʨʳʚʘʪʴ ʜʚʠʞʝʥʠʝ ʥʘʫʯʥʦʡ ʤʳʩʣʠ ʚʧʝʨʸʜ ʠ ʚʧʝʨʸʜ. 
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ɺʣʘʜʠʤʠʨ ɸʥʘʪʦʣʴʝʚʠʯ ʂʠʪʦʚ 

ʈʕʋ ʠʤʝʥʠ ɻ.ɺ. ʇʣʝʭʘʥʦʚʘ, 

kitov.va@rea.ru 

ɸʥʥʦʪʘʮʠʷ ï ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʪʦʨʠʠ ʩʦʟʜʘʥʠʷ ʤʝʪʦʜʦʚ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʦʝʢʪʳ çʂʨʘʩʥʘʷ ʢʥʠʛʘè ʠ ʆɻɸʉ, 

ʨʘʙʦʪʳ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ, ʧʨʦʝʢʪʳ ʮʠʬʨʦʚʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʚ ʉʐɸ, ʚ ʈʦʩʩʠʠ ʠ 

ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʮʠʬʨʦʚʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘʠ ʮʠʬʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ʮʠʬʨʦʚʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʮʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ, ʮʠʬʨʦʚʦʝ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦ, ʵʣʝʢʪʨʦʥʥʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʱʝʩʪʚʦ, çʂʨʘʩʥʘʷ ʢʥʠʛʘè, ʆɻɸʉ, 

ʮʠʬʨʦʚʘʷ ʧʣʘʪʬʦʨʤʘ, ɻʦʩʫʜʘʨʩʪʚʦ-ʢʘʢ-ʇʣʘʪʬʦʨʤʘ. 

I. ɺɺɽɼɽʅʀɽ 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʤʠʨʝ ʠ ʚ ʈʦʩʩʠʠ ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ ʢ ʮʠʬʨʦʚʦʤʫ ʛʦʩʫʜʘʨʩʪʚʫ ʢʘʢ ʚ ʥʘʫʯʥʦʡ ʩʨʝʜʝ, 

ʪʘʢ ʠ ʚ ʩʨʝʜʝ ʧʨʘʢʪʠʢʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ ʧʨʦʝʢʪʳ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʨʘʟʣʠʯʥʳʭ ʝʛʦ 

ʠʥʩʪʠʪʫʪʦʚ. ʇʨʠ ʵʪʦʤ ʩʘʤʦ ʧʦʥʷʪʠʝ çʮʠʬʨʦʚʦʝ ʛʦʩʫʜʘʨʩʪʚʦè ʪʨʘʢʪʫʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ, ʚʝʜʴ ʚ ʨʘʟʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚʘʭ ʨʘʟʣʠʯʥʳʤ ʦʙʨʘʟʦʤ ʦʨʛʘʥʠʟʦʚʘʥʘ ʚʣʘʩʪʴ, ʫʧʨʘʚʣʝʥʠʝ ʵʢʦʥʦʤʠʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʦʡ, 

ʨʘʟʣʠʯʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʠ ʩʪʨʫʢʪʫʨʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʛʦʩʢʦʨʧʦʨʘʮʠʡ. ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʣʠʯʘʪʴ 

ʧʦʥʷʪʠʷ çʵʣʝʢʪʨʦʥʥʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦè ʠ çʮʠʬʨʦʚʦʝ ʛʦʩʫʜʘʨʩʪʚʦè. çʕʣʝʢʪʨʦʥʥʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ï ʩʧʦʩʦʙ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʢʘʟʘʥʠʷ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʚʰʝʛʦʩʷ ʥʘʙʦʨʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʛʨʘʞʜʘʥʘʤ, 

ʙʠʟʥʝʩʫ, ʜʨʫʛʠʤ ʚʝʪʚʷʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʯʠʥʦʚʥʠʢʘʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʣʠʯʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʦʤ ʠ ʟʘʷʚʠʪʝʣʝʤ ʤʠʥʠʤʠʟʠʨʦʚʘʥʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʫʶʪʩ ̫

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè
1
. 

ʎʠʬʨʦʚʦʝ ʛʦʩʫʜʘʨʩʪʚʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʦʚʫʶ ʦʨʛʘʥʠʟʘʮʠʶ, ʫʩʣʫʛʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʝʛʦ ʦʪʜʝʣʴʥʳʭ ʠʥʩʪʠʪʫʪʦʚ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʠʣʠ ʩʪʘʥʦʚʷʪʩʷ ʚʦʟʤʦʞʥʳʤʠ ʚ ʩʚʷʟʠ ʩ 

ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ. ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʦʨʛʘʥʠʟʘʮʠʡ, ʩʦʦʙʱʝʩʪʚ ʠ ʮʝʣʳʭ ʛʦʩʫʜʘʨʩʪʚ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʮʠʬʨʦʚʳʝ ʩʪʨʫʢʪʫʨʳè ʠ ʠʟʤʝʥʝʥʠʝ ʠʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ, ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʠ ʩʦʮʠʘʣʴʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ. 

ʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ï ʵʪʦ ʩʠʩʪʝʤʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʠʬʨʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʈʦʩʩʠʠ ʜʝʡʩʪʚʫʝʪ ʬʝʜʝʨʘʣʴʥʘʷ 

ʮʝʣʝʚʘʷ ʧʨʦʛʨʘʤʤʘ çʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʱʝʩʪʚʦè (2011-2020), ʘ ʪʘʢʞʝ ʬʝʜʝʨʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ 

(ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʨʦʝʢʪ) çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè (ʫʪʚʝʨʞʜʝʥʘ ʚ 2017 ʛ.)
2
. 

ɺ ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʈʦʩʩʠʠ ʥʘʭʦʜʷʪʩʷ ʜʦʩʪʠʞʝʥʠʷ 

ʩʦʚʝʪʩʢʦʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʦʧʳʪ ʚʥʝʜʨʝʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ɸʉʋ, ʦʪʨʘʩʣʝʚʳʭ ʠ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʭ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ (ʆɸʉʋ ʠ ʈɸʉʋ), ʘ ʪʘʢʞʝ ʧʨʦʝʢʪ ʆʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʫʯʸʪʘ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

(ʆɻɸʉ).ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʙʦʪʳ ʚʝʜʫʱʠʭ ʩʦʚʝʪʩʢʠʭ ʫʯʝʥʳʭ ɸ.ʀ. ʂʠʪʦʚʘ ʠ ɺ.ʄ. ɻʣʫʰʢʦʚʘ, ʘ 

ʪʘʢʞʝ ʨʘʙʦʪʳ ʚʝʜʫʱʠʭ ʩʦʚʝʪʩʢʠʭ, ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ, ʧʨʦʝʢʪʳ ʧʦʩʪʨʦʝʥʠʷ ʮʠʬʨʦʚʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʢʦʥʪʝʢʩʪʝ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ. 

ʆʯʝʥʴ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʉʉʉʈ ʙʳʣ ʣʠʜʝʨʦʤ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ 

ʮʠʬʨʦʚʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʘ ʧʨʦʝʢʪʳ çʂʨʘʩʥʘʷ ʢʥʠʛʘè ʠ ʆɻɸʉ ï ʵʪʦ ʧʝʨʚʳʝ ʚ ʤʠʨʝ 

ʧʨʦʝʢʪʳ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ɺ ʩʠʣʫ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʢʦʡ ʚ 

ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ ʧʨʦʝʢʪʳ çʂʨʘʩʥʘʷ ʢʥʠʛʘè ʠ ʆɻɸʉ ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʠ ʧʝʨʚʳʤʠ ʚ ʤʠʨʝ ʧʨʦʝʢʪʘʤʠ ʚ ʦʙʣʘʩʪʠ 

ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. 

                                                           
1 ɸ.ɺ. ʉʠʨʝʥʢʦ. ʇʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʢʘʟʘʥʠʷ ʶʨʠʜʠʯʝʩʢʠʭ ʫʩʣʫʛ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ // ʇʨʘʚʦ ʠ ʵʢʦʥʦʤʠʢʘ. 2010. ˉ1. 
2http://static.government.ru/media/files/9gFM4FHj4PsB79I5v7yLVuPgu4bvR7M0.pdf 
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II . ʈɸɹʆʊʓ ɸ.ʀ. ʂʀʊʆɺɸ ʇʆ ʇʈʀʄɽʅɽʅʀʖ ʕɺʄ ɺ ʕʂʆʅʆʄʀʂɽ. ʇʈʆɽʂʊ çʂʈɸʉʅɸʗ ʂʅʀɻɸè 

ʇʠʦʥʝʨ ʩʦʚʝʪʩʢʦʡ ʢʠʙʝʨʥʝʪʠʢʠ ɸ.ʀ. ʂʠʪʦʚ (1920-2005)ʧʠʩʘʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʚʩʝʤʝʩʪʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʵʢʦʥʦʤʠʢʝ, 

ʚ ʢʥʠʛʝ çʕʣʝʢʪʨʦʥʥʳʝ ʮʠʬʨʦʚʳʝ ʤʘʰʠʥʳè (1956) [1].ɺʝʪʝʨʘʥ ʀʊʄʠɺʊ ʀ.ʄ. ʃʠʩʦʚʩʢʠʡ ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ [41] 

ʧʠʰʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʥʘʯʘʣʝ 1955 ʛʦʜʘ ʉ.ɸ. ʃʝʙʝʜʝʚʫ ʠ ɺ.ʉ. ɹʫʨʮʝʚʫ ʧʦʟʚʦʥʠʣ ɸ.ʀ. ʂʠʪʦʚ ʩ ʩʦʦʙʱʝʥʠʝʤ ʦ 

ʪʦʤ, ʯʪʦ ʦʥ ʟʘʚʝʨʰʘʝʪ ʧʦʜʛʦʪʦʚʢʫ ʢʥʠʛʠ çʕʣʝʢʪʨʦʥʥʳʝ ʮʠʬʨʦʚʳʝ ʤʘʰʠʥʳè, ʚ ʢʦʪʦʨʦʡ çʫʪʚʝʨʞʜʘʝʪ 

ʥʝʠʟʙʝʞʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʕɺʄ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʵʢʦʥʦʤʠʢʠ. ʂʥʠʛʘ ɸ.ʀ. ʂʠʪʦʚʘ 

çʕʣʝʢʪʨʦʥʥʳʝ ʮʠʬʨʦʚʳʝ ʤʘʰʠʥʳè ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ɺʩʝʩʦʶʟʥʳʤ ʠʟʜʘʪʝʣʴʩʪʚʦʤ çʉʦʚʝʪʩʢʦʝ ʨʘʜʠʦè ʚ 

ʥʘʯʘʣʝ 1956 ʛʦʜʘ ʠ ʷʚʠʣʘʩʴ ʧʝʨʚʦʡ ʢʥʠʛʦʡ ʥʘ ʜʘʥʥʫʶ ʪʝʤʫéʌʘʢʪʠʯʝʩʢʠ ʚ ʵʪʦʡ ʢʥʠʛʝ ʙʳʣʠ ʚʧʝʨʚʳʝ 

ʦʙʦʟʥʘʯʝʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʟʜʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʕɺʄ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ (ɸʉʋ) 

ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʠ ʥʘʟʥʘʯʝʥʠʡ, ʚʧʣʦʪʴ ʜʦ ʦʙʱʝʩʦʶʟʥʦʛʦ. ʍʦʯʫ ʦʪʤʝʪʠʪʴ ʦʩʦʙʦ, ʯʪʦ ʝʛʦ 

ʩʘʤʦʦʪʚʝʨʞʝʥʥʳʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʪʨʫʜ ʙʳʣ ʚʳʩʦʢʦ ʦʮʝʥʸʥ ʘʢʘʜʝʤʠʢʦʤ ʉ.ɸ. ʃʝʙʝʜʝʚʳʤ ʠ ʚʩʝʤ 

ʢʦʣʣʝʢʪʠʚʦʤ ʀʊʄʠɺʊ. ʄʳ ʨʘʜʦʚʘʣʠʩʴ, ʯʪʦ ʥʘʢʦʥʝʮ-ʪʦ ʧʦʷʚʠʣʘʩʴ ʩʦʣʠʜʥʘʷ ʧʦʟʠʪʠʚʥʘʷ ʤʦʥʦʛʨʘʬʠʷ ʦ 

çʣʞʝʥʘʫʢʝ ʢʠʙʝʨʥʝʪʠʢʝè ʠ ʦ ʧʨʠʟʥʘʥʠʠ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʠ ʧʦʢʘ ʝʱʸ ʩʢʨʳʪʳʭ ʢʦʣʦʩʩʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ 

ʕɺʄ ʠ, ʢʦʥʝʯʥʦ, ʧʦʜʜʝʨʞʘʣʠ ɸʥʘʪʦʣʠʷ ʀʚʘʥʦʚʠʯʘ ʂʠʪʦʚʘ ʚ ʵʪʦʤ ʝʛʦ ʥʘʯʠʥʘʥʠʠè. ɺ ʙʨʦʰʶʨʝ 

çʕʣʝʢʪʨʦʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳè (1958) [2] ʠ ʚ ʜʨʫʛʠʭ ʨʘʙʦʪʘʭ [3,4] ʦʥ ʛʦʚʦʨʠʪ ʦ ʥʘʩʫʱʥʦʡ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʚ ʉʉʉʈ ʤʥʦʞʝʩʪʚʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ (ɺʎ),ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ɽʜʠʥʫʶ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʩʝʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ (ɽɻʉɺʎ), ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʩʯʸʪʦʚ ʚ ʤʘʩʰʪʘʙʘʭ ʚʩʝʡ 

ʩʪʨʘʥʳ. ʆ ʚʦʟʤʦʞʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʕɺʄ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʵʢʦʥʦʤʠʢʠ ɸ.ʀ. ʂʠʪʦʚ ʫʢʘʟʳʚʘʝʪ ʚ 

ʥʘʧʠʩʘʥʥʳʭ ʠʤ ʧʠʦʥʝʨʩʢʠʭ ʩʪʘʪʴʷʭ [31, 32], ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ 1955 ʛʦʜʫ. ɸ ʧʝʨʚʦʡ ʚ ʉʉʉʈ 

ʩʪʘʪʴʸʡ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʷʚʣʷʝʪʩʷ ʩʪʘʪʴʷ ɸ.ʀ. ʂʠʪʦʚʘ [30], 

ʦʧʫʙʣʠʢʦʚʘʥʥʘʷ ʝʱʸ ʚ 1953 ʛʦʜʫ. 

ɸ.ʀ. ʂʠʪʦʚ 07.01.1959 ʛ. ʦʙʨʘʱʘʝʪʩʷ ʩ ʧʠʩʴʤʦʤ ʢ ʨʫʢʦʚʦʜʠʪʝʣʶ ʉʉʉʈ ʅ.ʉ. ʍʨʫʱʸʚʫ, ʚ ʢʦʪʦʨʦʤ 

ʧʨʝʜʣʘʛʘʝʪ ʧʝʨʝʩʪʨʦʠʪʴ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʩʦʚʝʪʩʢʦʡ ʵʢʦʥʦʤʠʢʦʡ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʕɺʄ, ʧʦʵʪʘʧʥʦ ʦʙʲʝʜʠʥʷʝʤʳʭ ʚ ɽɻʉɺʎ. ʇʨʝʜʣʦʞʝʥʠʝ ɸ.ʀ. ʂʠʪʦʚʘ ʦ ʩʦʟʜʘʥʠʠ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ ʚ ʤʘʩʰʪʘʙʘʭ ʦʛʨʦʤʥʦʡ ʩʪʨʘʥʳ (ʧʨʦʦʙʨʘʟʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʀʥʪʝʨʥʝʪʘ) ʙʳʣʦ 

ʧʝʨʚʳʤ ʚ ʤʠʨʝ.  

ʇʨʦʝʢʪ ñʉʦʟʜʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʝʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʫʧʨʘʚʣʝʥʠʷ 

ʚ ɺʦʦʨʫʞʝʥʥʳʭ ʉʠʣʘʭ ʠ ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝò (ʧʨʦʝʢʪ ñʂʨʘʩʥʘʷ ʢʥʠʛʘò), ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʣʘʛʘʣʦʩʴ ʩʦʟʜʘʪʴ ʚ 

ʉʉʉʈ ɽʜʠʥʫʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʩʝʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ ñʜʚʦʡʥʦʛʦò ʥʘʟʥʘʯʝʥʠʷ (ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʵʢʦʥʦʤʠʢʦʡ ʠ ɺʦʦʨʫʞʝʥʥʳʤʠ ʉʠʣʘʤʠ) ɸ.ʀ. ʂʠʪʦʚ ʧʦʩʣʘʣ ʚʤʝʩʪʝ ʩʦ ʚʪʦʨʳʤ ʧʠʩʴʤʦʤ ʅ.ʉ. ʍʨʫʱʸʚʫ ʦʩʝʥʴʶ 

1959 ʛ. ʀʩʪʦʨʠʷ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʧʝʯʘʣʴʥʘ ï ʦʥ ʥʝ ʙʳʣ ʧʨʠʥʷʪ, ʘ ɸʥʘʪʦʣʠʡ ʀʚʘʥʦʚʠʯ ʙʳʣ ʫʚʦʣʝʥ ʠʟ ɺʎ ˉ1 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ ʠ ʠʩʢʣʶʯʝʥ ʠʟ ʂʇʉʉ. 

ɺ ʩʪʘʪʴʝ ñʂʠʙʝʨʥʝʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘʨʦʜʥʳʤ ʭʦʟʷʡʩʪʚʦʤò(1961) ʫʯʝʥʳʡ ʧʨʝʜʣʘʛʘʝʪ ʩʦʟʜʘʪʴ 

ʨʝʛʠʦʥʘʣʴʥʳʝ ɺʎ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʢʦʡ ʠ ʦʙʲʝʜʠʥʠʪʴ ʠʭ ʚ ʦʙʱʝʥʘʮʠʦʥʘʣʴʥʫʶ ʩʝʪʴ ʜʣʷ ñʩʦʟʜʘʥʠʷ 

ʝʜʠʥʦʡ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʥʘʨʦʜʥʳʤ ʭʦʟʷʡʩʪʚʦʤ ʚʩʝʡ ʩʪʨʘʥʳò.  

ɺ 1960/61 ʛʛ. ʚʳʭʦʜʷʪ ʝʛʦ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʩʪʘʪʴʠ ʦʙ ʫʧʨʘʚʣʝʥʠʠ ʵʢʦʥʦʤʠʢʦʡ ʩʪʨʘʥʳ ʥʘ ʦʩʥʦʚʝ 

ʰʠʨʦʢʦ ʤʘʩʰʪʘʙʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕɺʄ [36, 37]. ɸ.ʀ. ʂʠʪʦʚ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʤʝʪʦʜ ñɸʩʩʦʮʠʘʪʠʚʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝò, ʩʦʟʜʘʝʪ ʥʦʚʳʡ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʡ ʷʟʳʢ ɸʃɻʕʄ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʟʘʜʘʯ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʥʘ ʩʦʪʥʷʭ ʧʨʝʜʧʨʠʷʪʠʡ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʠ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʩʪʨʘʥ. ʀʤ 

ʦʧʫʙʣʠʢʦʚʘʥʳ ʢʥʠʛʠ ñʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯò (1967 ʛ.) ʠ 

ñʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʟʘʜʘʯò (1971),ñʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ɸʃɻʕʄò (1970 ʛ.).  

ɸ.ʀ. ʂʠʪʦʚ ʙʳʣ ʛʣʘʚʥʳʤ ʢʦʥʩʪʨʫʢʪʦʨʦʤ ʆɸʉʋ ʄʠʥʠʩʪʝʨʩʪʚʘ ʨʘʜʠʦʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʪʘʚʰʝʡ 

ʪʠʧʦʚʦʡ ʦʪʨʘʩʣʝʚʦʡ ɸʉʋ ʜʣʷʚʩʝʭ ʜʝʚʷʪʠ ʦʙʦʨʦʥʥʳʭ ʤʠʥʠʩʪʝʨʩʪʚ ʉʉʉʈ. ɸ.ʀ. ʂʠʪʦʚ ï ʧʠʦʥʝʨ ʠʥʬʦʨʤʘʪʠʢʠ, 

ʦʥ ʨʘʟʨʘʙʦʪʘʣ ʠ ʚʥʝʜʨʠʣʧʝʨʚʳʝ ʚ ʩʪʨʘʥʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʜʣʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʆʙʦʨʦʥʳ ʉʉʉʈ, ʘ ʪʘʢʞʝ ʜʣʷ ʤʝʜʠʮʠʥʳ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʦʧʫʙʣʠʢʦʚʘʣ ʢʥʠʛʠ 

ñɸʚʪʦʤʘʪʠʟʘʮʠʷ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠò (1976), ñɺʚʝʜʝʥʠʝ ʚ 

ʤʝʜʠʮʠʥʩʢʫʶ ʢʠʙʝʨʥʝʪʠʢʫò (1977) ʠ çʄʝʜʠʮʠʥʩʢʘʷ ʢʠʙʝʨʥʝʪʠʢʘè (1983). ʈʘʙʦʪʳ ɸ.ʀ. ʂʠʪʦʚʘʠ ʝʛʦ ʨʦʣʴ ʚ 

ʨʘʟʚʠʪʠʠ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʮʠʬʨʦʚʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʦʪʨʘʞʝʥʳ ʚ ʠʩʪʦʯʥʠʢʘʭ [10-16]. 

III . ɺ.ʄ. ɻʃʋʐʂʆɺ ï ʀɼɽʆʃʆɻ ʀ ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ ʀʅɼʋʉʊʈʀʀ ɸʉʋ ɺ ʉʆɺɽʊʉʂʆʄ ʉʆʖɿɽ, ʊɽʆʈɽʊʀʂ 

ʀʅʌʆʈʄɸʎʀʆʅʅʆɻʆ ʆɹʑɽʉʊɺɸ ʀ ʎʀʌʈʆɺʆɻʆ ɻʆʉʋɼɸʈʉʊɺɸ. ʇʈʆɽʂʊ ʆɻɸʉ 

ʉ 1960-ʭ ʛʛ. ɺ.ʄ. ɻʣʫʰʢʦʚ ʷʚʣʷʣʩʷ ʛʣʘʚʥʳʤ ʠʜʝʦʣʦʛʦʤ ʠ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʦʟʜʘʪʝʣʝʡ ʠʥʜʫʩʪʨʠʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ (ɸʉʋ) ʚ ʉʉʉʈ. ɺ.ʄ. ɻʣʫʰʢʦʚ ʠ ʝʛʦ ʫʯʝʥʠʢʠ ʨʘʟʨʘʙʘʪʳʚʘʣʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ (ɸʉʋʊʇ) ʧʨʦʮʝʩʩʘʤʠ ʚ 

ʤʝʪʘʣʣʫʨʛʠʠ, ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʝ, ʩʫʜʦʩʪʨʦʝʥʠʠ; ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʩʧʳʪʘʥʠʡ ʩʣʦʞʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ; ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ (ɸʉʋʇ), ʦʪʨʘʩʣʝʚʳʝ (ʆɸʉʋ) ʠ 

ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʝ ɸʉʋ (ʈɸʉʋ).  
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ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʙʳʣʘ ʥʘʯʘʪʘ ʫʯʝʥʳʤ ʚ 1963-1964 

ʛʛ., ʘ ʚ 1967 ʛ. ʙʳʣʘ ʩʦʟʜʘʥʘ ʧʝʨʚʘʷ ʚ ʩʪʨʘʥʝ ɸʉʋʇ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʤʘʩʩʦʚʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ çʃʴʚʦʚè ʥʘ 

ʣʴʚʦʚʩʢʦʤ ʪʝʣʝʚʠʟʠʦʥʥʦʤ ʟʘʚʦʜʝ çʕʣʝʢʪʨʦʥè. ʇʦʩʣʝ ʥʝʝ ʙʳʣʘ ʩʦʟʜʘʥʘ ʪʠʧʦʚʘʷ ɸʉʋʇ ʜʣʷ ʤʘʰʠʥʦ- ʠ 

ʧʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ (ʩʠʩʪʝʤʘ çʂʫʥʮʝʚʦè ʜʣʷ ʂʫʥʮʝʚʩʢʦʛʦ ʨʘʜʠʦʟʘʚʦʜʘ). ʄʦʥʦʛʨʘʬʠʷ 

çɺʚʝʜʝʥʠʝ ʚ ɸʉʋè (1972) [5] ʧʦʩʚʷʱʝʥʘ ʠʟʣʦʞʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ɺ. ʄ. ɻʣʫʰʢʦʚʳʤ ʚ 1964-1968 

ʛʛ. ʚ ʦʙʣʘʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ɸʉʋ, ʘ ʪʘʢʞʝ ʟʘʜʘʯʘʤ ʫʧʨʘʚʣʝʥʠʝ ʚ ʤʘʢʨʦʵʢʦʥʦʤʠʢʝ ʠ ʧʨʠʥʮʠʧʘʤ ʧʦʩʪʨʦʝʥʠʷ 

ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɺ 1970-ʭ ʛʦʜʘʭ ɺ.ʄ. ɻʣʫʰʢʦʚ ʙʳʣ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʠ ʢʦʥʩʫʣʴʪʘʥʪʦʤ ʤʥʦʛʠʭ ʧʨʦʝʢʪʦʚ 

ʢʨʫʧʥʳʭ ʦʪʨʘʩʣʝʚʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ (ʆɸʉʋ). ʆʥ ʷʚʣʷʣʩʷ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ 

ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ (ʄɺʂ) ʠ ʉʦʚʝʪʘ ʜʠʨʝʢʪʦʨʦʚ ʛʦʣʦʚʥʳʭ ʠʥʩʪʠʪʫʪʦʚ (ʉɼɻʀ) ʜʝʚʷʪʠ ʦʙʦʨʦʥʥʳʭ 

ʦʪʨʘʩʣʝʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ, ʵʢʦʥʦʤʠʢʝ ʠ ʠʥʬʦʨʤʘʪʠʢʝ. 

ʈʘʙʦʪʫ ʥʘʜ ʧʨʦʝʢʪʦʤ ʆʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʫʯʸʪʘ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ (ʆɻɸʉ) ɺ.ʄ. ɻʣʫʰʢʦʚ ʥʘʯʘʣ ʚ 1962 ʛ. ʧʦ ʟʘʜʘʥʠʶ 

ɸ.ʅ. ʂʦʩʳʛʠʥʘ. ʆʥ ʧʨʝʜʣʦʞʠʣ ʢʦʥʮʝʧʮʠʶ ʆɻɸʉ ʢʘʢ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʦʪʯʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 

ʥʘʨʦʜʥʦʤʫ ʭʦʟʷʡʩʪʚʫ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘʨʦʜʥʳʤ ʭʦʟʷʡʩʪʚʦʤ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ. ʆɻɸʉ ʙʳʣ ʧʦʩʪʨʦʝʥʘ ʥʘ ʧʨʠʥʮʠʧʘʭ ʧʨʦʛʨʘʤʤʥʦ-

ʮʝʣʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʢʦʡ, ʘ ʝʝ 

ʪʝʭʥʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʜʦʣʞʥʘ ʙʳʣʘ ʩʦʩʪʘʚʠʪʴ ɽʜʠʥʘʷ ʩʝʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ (ɽɻʉɺʎ).  

ɺ ʢʥʠʛʝ çʄʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʆɻɸʉè(1975) [6] ɺ.ʄ. ɻʣʫʰʢʦʚ 

ʦʧʠʩʘʣ ʚʟʘʠʤʦʩʚʷʟʘʥʥʫʶ ʩʠʩʪʝʤʫ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʫʧʨʘʚʣʝʥʠʷ ʥʘʨʦʜʥʳʤ ʭʦʟʷʡʩʪʚʦʤ ʠ 

ʩʧʦʩʦʙʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʠʝʤʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʕɺʄ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʦʢʣʘʜʘ ɺ.ʄ. ɻʣʫʰʢʦʚʘ ʦ ʧʨʦʝʢʪʝ ɽɻʉɺʎ ʚ 1964 ʛ. ʥʘ ʟʘʩʝʜʘʥʠʠ ʇʨʝʟʠʜʠʫʤʘ 

ʉʦʚʤʠʥʘ ʉʉʉʈ ʙʳʣʦ ʨʝʰʝʥʦ ʧʦʨʫʯʠʪʴ ʝʛʦ ʜʦʨʘʙʦʪʢʫ ʎʉʋ ʉʉʉʈ ʠ ʄʠʥʠʩʪʝʨʩʪʚʫ ʨʘʜʠʦʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʇʦʩʣʝ ʠʟʚʝʩʪʠʷ ʦ ʪʦʤ, ʯʪʦ ʚ ʉʐɸʚ 1969 ʛ. ʜʦʣʞʥʳ ʟʘʧʫʩʪʠʪʴ ʩʝʪʴ ARPANET, ʨʘʙʦʪʫ ʥʘʜ ʆɻɸʉ 

ʚʦʟʦʙʥʦʚʠʣʠ, ʥʦ ʥʘ ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ ʥʠʞʝ, ʯʝʤ ʧʨʝʜʣʘʛʘʣ ɺ. ʄ. ɻʣʫʰʢʦʚ: ʚʤʝʩʪʦ ʩʦʟʜʘʥʠʷ ɻʦʩʢʦʤʠʪʝʪʘ ʧʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʫʧʨʘʚʣʝʥʠʷ ï ɻʣʘʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ ʧʨʠ ɻʂʅʊ, ʚʤʝʩʪʦ 

ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʠʟ ʜʝʩʷʪʢʘ ʅʀʀ ï ɺʅʀʀʇʆʋ. ɿʘʜʘʯʘ ʩʚʝʣʘʩʴ ʢ ʩʦʟʜʘʥʠʶ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʪʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ, ʘ ʚʦʧʨʦʩʳ ʵʢʦʥʦʤʠʢʠ, ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʨʘʤʤʥʦ-

ʮʝʣʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʦʤ ʜʣʷ ʆɻɸʉ ʙʳʣʠ ʫʤʝʥʴʰʝʥʳ [21]. 

ʕʩʢʠʟʥʳʡ ʧʨʦʝʢʪ ʆɻɸʉ (1980), ʚʳʧʦʣʥʝʥʥʳʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʥʘʫʯʥʦïʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ɻʂʅʊ 

ʥʘ 1980ï1985 ʛʛ. ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɺ.ʄ. ɻʣʫʰʢʦʚʘ, ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ ʠ 22 ʛʣʘʚ.
3
[21].ʎʝʥʪʨʘʣʴʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʆɻɸʉ ʷʚʣʷʣʘʩʴ ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʣʘʥʦʚʳʭ ʨʘʩʯʝʪʦʚ (ɸʉʇʈ) ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ, ʜʦʣʛʦʩʨʦʯʥʳʭ, ʩʨʝʜʥʝʩʨʦʯʥʳʭ (ʧʷʪʠʣʝʪʥʠʭ) ʠ ʪʝʢʫʱʠʭ (ʛʦʜʦʚʳʭ) ʧʣʘʥʦʚ, 

ʨʝʘʣʠʟʫʶʱʘʷ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʮʝʥʘʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʨʦʪʦʪʠʧʦʤ 

ɸʉʇʈ ʙʳʣ ɼʀʉʇʃɸʅ (ʜʠʘʣʦʛʦʚʘʷ ʩʠʩʪʝʤʘ ʧʣʘʥʦʚʳʭ ʨʘʩʯʝʪʦʚ), ʩʦʟʜʘʥʥʳʡ ʢʦʤʘʥʜʦʡ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ɺ.ʄ. ɻʣʫʰʢʦʚʘ ʠ ʚʥʝʜʨʝʥʥʳʡ ʚ ʨʘʤʢʘʭ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ɸʉʋ ʚ ʋʉʉʈ [7]. ɽɻʉɺʎ ʦʩʪʘʚʘʣʩʷ ʪʝʭʥʠʯʝʩʢʦʡ 

ʙʘʟʦʡ ʆɻɸʉ.  

ʍʦʪʷ ʟʘʜʘʯʘ ʩʦʟʜʘʥʠʷ ʆɻɸʉ ʥʘʰʣʘ ʦʪʨʘʞʝʥʠʝ ʚ ʨʝʰʝʥʠʷʭ XXIV ʩʲʝʟʜʘ ʂʇʉʉ (1971) [9] ʠ ʜʨʫʛʠʭ 

ʜʦʢʫʤʝʥʪʘʭ ʧʘʨʪʠʠ ʠ ʩʦʚʝʪʩʢʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʦʝʢʪ ʨʝʘʣʠʟʦʚʘʥ ʥʝ ʙʳʣ. ʇʨʠʯʠʥʘʤʠ 

ʩʪʘʣʠʥʝʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʠ ʥʝʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʨʫʢʦʚʦʜʩʪʚʘ ʉʉʉʈ, ʥʝʞʝʣʘʥʠʝ ʩʨʝʜʥʝʛʦ ʟʚʝʥʘ ʨʘʙʦʪʘʪʴ ʧʦʜ 

ʢʦʥʪʨʦʣʝʤ ʢʦʤʧʴʶʪʝʨʦʚ, ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʩʦ ʩʪʦʨʦʥʳ ʨʷʜʘ ʫʯʝʥʳʭ-ʵʢʦʥʦʤʠʩʪʦʚ, ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʕɺʄ ʠ 

ʩʨʝʜʩʪʚ ʩʚʷʟʠ ʪʦʛʦ ʚʨʝʤʝʥʠ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʆɻɸʉ ʢ ʫʧʨʘʚʣʝʥʠʶ ʉʦʚʝʪʩʢʠʤ ʉʦʶʟʦʤ ʥʝʦʙʭʦʜʠʤʦ 

ʙʳʣʦ ʜʦʧʫʩʪʠʪʴ ʤʦʣʦʜʳʭ ʪʝʭʥʦʢʨʘʪʦʚ, ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʣʦ ʠʥʪʝʨʝʩʘʤ ʚʣʘʩʪʥʦʡ ʚʝʨʭʫʰʢʠ. ɺʨʘʛʠ ʉʉʉʈ ʪʦʞʝ 

ʥʝ ʜʨʝʤʘʣʠ: ʧʨʠ ʃ. ɼʞʦʥʩʦʥʝ ʚ ʉʐɸ ʙʳʣʘ ʩʦʟʜʘʥʘ ʢʦʤʠʩʩʠʷ ʩʮʝʣʴʶ çʦʩʪʘʥʦʚʠʪʴ ɻʣʫʰʢʦʚʘè, ʧʦʷʚʠʣʠʩʴ 

ʧʫʙʣʠʢʘʮʠʠ ʦ ʪʦʤ, ʯʪʦ ɻʣʫʰʢʦʚ ʩʦʙʠʨʘʝʪʩʷ ʢʦʤʧʴʶʪʝʨʦʤ ʟʘʤʝʥʠʪʴ ʇʦʣʠʪʙʶʨʦ, ʠ ʪʦʛʜʘ çʧʝʨʬʦʢʘʨʪʘ ʙʫʜʝʪ 

ʫʧʨʘʚʣʷʪʴ ʂʨʝʤʣʝʤè. ʅʦ ɻʣʫʰʢʦʚ ʜʦ ʢʦʥʮʘ ʩʚʦʝʡ ʞʠʟʥʠ ʙʦʨʦʣʩʷ ʟʘ ʆɻɸʉ, ʦʧʫʙʣʠʢʦʚʘʣ ʙʦʣʝʝ 250 ʩʪʘʪʝʡ 

ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʟʜʘʥʠʷʭ, ʨʝʛʫʣʷʨʥʦʯʠʪʘʣ ʮʠʢʣʳ ʣʝʢʮʠʡ ʜʣʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʩʪʨʘʥʳ ʠ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. 

                                                           
31. ʕʩʢʠʟʥʳʡ ʧʨʦʝʢʪ ʆɻɸʉ: 1. ʆʩʥʦʚʘʥʠʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ. ʅʘʟʥʘʯʝʥʠʝ ʵʩʢʠʟʥʦʛʦ ʧʨʦʝʢʪʘ ʆɻɸʉ; 2. ʅʘʟʥʘʯʝʥʠʝ ʠ ʮʝʣʠ 

ʩʦʟʜʘʥʠʷ ʆɻɸʉ; 3. ʆʙʲʝʢʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ; 4. ɿʘʜʘʯʠ, ʨʝʰʘʝʤʳʝ ʆɻɸʉ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʚʝʥʴʷ ʆɻɸʉ; 5. 

ʆʙʝʩʧʝʯʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʥʘʫʯʥʦïʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʦï

ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʦʛʨʝʩʩʦʤ ʚ ʫʩʣʦʚʠʷʭ ʆɻɸʉ; 6. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʆɻɸʉ; 7. 

ʆʧʝʨʘʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚ ʆɻɸʉ; 8. ʆʨʛʘʥʠʟʘʮʠʦʥʥʦïʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʆɻɸʉ; 9. ʉʠʩʪʝʤʘ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ ʠ 

ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʆɻɸʉ; 10. ʊʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ ʆɻɸʉ; 11. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʆɻɸʉ; 12. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʬʦʥʜ ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʦʛʨʘʤʤ; 13. ʊʠʧʠʟʘʮʠʷ, ʫʥʠʬʠʢʘʮʠʷ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʆɻɸʉ; 14. ʇʨʘʚʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʆɻɸʉ; 15. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʆɻɸʉ; 16. ʉʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʩʦʟʜʘʥʠʷ ʆɻɸʉ; 17 ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ 

ʥʘʨʦʜʥʳʤ ʭʦʟʷʡʩʪʚʦʤ ʚ ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɸʉʋ ʠ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ; 18. ʆʨʛʘʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʥʘʨʦʜʥʳʤ ʭʦʟʷʡʩʪʚʦʤ; 19. ʆʨʛʘʥʠʟʘʮʠʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʟʜʘʥʠʷ ʆɻɸʉ; 20 ʇʨʠʣʦʞʝʥʠʝ 
(ʪʘʙʣʠʮʘ 1); 21 ʃʠʪʝʨʘʪʫʨʘ; 22. ʉʧʠʩʦʢ ʧʨʠʣʦʞʝʥʠʡ. 

https://ru.wikipedia.org/wiki/XXIV_%D1%81%D1%8A%D0%B5%D0%B7%D0%B4_%D0%9A%D0%9F%D0%A1%D0%A1
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ɿʘʜʘʯʘ ʧʦʩʪʨʦʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʉʉʉʈ, ʧʦʩʪʘʚʣʝʥʥʘʷ ɺ.ʄ. ɻʣʫʰʢʦʚʳʤ ʙʦʣʝʝ 50 ʣʝʪ 

ʥʘʟʘʜ ʚ ʨʘʤʢʘʭ ʩʦʟʜʘʥʠʷ ʆɻɸʉ, ʙʳʣʘ ʨʝʘʣʠʟʫʝʤʦʡ ʠ ʤʦʛʣʘ ʙʳ ʩʧʘʩʪʠ ʩʪʨʘʥʫ ʦʪ ʨʘʟʨʫʰʝʥʠʷ. ʂ ʩʦʞʘʣʝʥʠʶ, 

ʥʝ ʙʳʣʠ ʧʨʠʥʷʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʷ ʎʂ ʂʇʉʉ ʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ. 

ɺ.ʄ. ɻʣʫʰʢʦʚ ʙʳʣ ʪʝʦʨʝʪʠʢʦʤ ʢʠʙʝʨʥʝʪʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʘʚʪʦʨʦʤ ʨʘʙʦʪ ʧʦ 

ʬʠʣʦʩʦʬʠʠ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ɺ.ʄ. ɻʣʫʰʢʦʚʳʤ ʢʦʤʧʴʶʪʝʨʳ ʩ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ, ʩʠʩʪʝʤʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʥʦʚʳʝ ʧʦʜʭʦʜʳ, ʤʝʪʦʜʳ ʠ ʤʦʜʝʣʠ ʜʣʷ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚʥʝʩʣʠ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ 

ʠʥʬʦʨʤʘʪʠʢʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ɺ.ʄ. ɻʣʫʰʢʦʚ ʷʚʣʷʝʪʩʷ ʘʚʪʦʨʦʤ ʙʦʣʝʝ 800 ʪʨʫʜʦʚ ʧʦ 

ʮʠʬʨʦʚʦʤʫ ʛʦʩʫʜʘʨʩʪʚʫ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʦʙʱʝʩʪʚʫ, ʠʥʬʦʨʤʘʪʠʢʝ, ʢʠʙʝʨʥʝʪʠʢʝ, ʬʠʣʦʩʦʬʠʠ, ʘʣʛʝʙʨʝ, 

ʜʝʩʷʪʢʦʚ ʧʘʪʝʥʪʦʚ ʥʘ ʠʟʦʙʨʝʪʝʥʠʷ, ʩʦʟʜʘʪʝʣʝʤ ʥʝʩʢʦʣʴʢʠʭ ʥʘʫʯʥʳʭ ʰʢʦʣ ʚ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʕɺʄ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʦʥ ʥʘʛʨʘʞʜʝʥ 

ʤʥʦʛʠʤʠ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʤʠ ʦʨʜʝʥʘʤʠ ʠ ʤʝʜʘʣʷʤʠ ʉʉʉʈ, ɹʦʣʛʘʨʠʠ, ɻɼʈ, ʘ ʪʘʢʞʝ ʤʝʜʘʣʴʶ çComputer 

Pioneerèʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ IEEE Computer Society. 

ɺ ʧʦʩʣʝʜʥʝʡ ʢʥʠʛʝ ʫʯʝʥʦʛʦ çʆʩʥʦʚʳ ʙʝʟʙʫʤʘʞʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠè (1982) [8] ʙʳʣʠ ʦʧʠʩʘʥʳ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʠ ʢʦʤʧʣʝʢʩ ʠʜʝʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʧʨʦʙʣʝʤʘʤ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʚʩʝʭ ʩʪʦʨʦʥ ʞʠʟʥʠ ʠ 

ʧʝʨʝʭʦʜʘ ʢ ʮʠʬʨʦʚʦʤʫ ʛʦʩʫʜʘʨʩʪʚʫ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʦʙʱʝʩʪʚʫ. ɹʦʣʝʝ 50 ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ ʦʥ ʛʦʚʦʨʠʣ ʦ 

ʮʠʬʨʦʚʦʤ ʙʝʩʩʤʝʨʪʠʠ ʯʝʣʦʚʝʢʘ. ʂʦʥʮʝʧʮʠʷ ʆɻɸʉ ʚʦ ʤʥʦʛʦʤ ʧʨʝʜʚʦʩʭʠʪʠʣʘ ʩʦʚʨʝʤʝʥʥʳʝ ʠʜʝʠ ʮʠʬʨʦʚʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʠ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʤʠʨʝ ʠ ʚ ʈʦʩʩʠʠ. ʈʘʙʦʪʳ ʠ ʧʨʦʝʢʪʳ 

ɺ.ʄ. ɻʣʫʰʢʦʚʘʚ ʦʙʣʘʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʧʦʣʫʯʠʣʠ ʧʨʠʟʥʘʥʠʝ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ, ʠʭ ʤʝʩʪʦ ʠ ʨʦʣʴ 

ʦʪʨʘʞʝʥʳ ʚ ʠʩʪʦʯʥʠʢʘʭ [10-12, 17-20]. 

IV. ʈɸɹʆʊʓ ʆʊɽʏɽʉʊɺɽʅʅʓʍ ʀ ɿɸʈʋɹɽɾʅʓʍ ʋʏɪʅʓʍ ɺ ʆɹʃɸʉʊʀ ʈɸɿɺʀʊʀʗ ʎʀʌʈʆɺʆɻʆ ɻʆʉʋɼɸʈʉʊɺɸ. 

ʉʆɺʈɽʄɽʅʅʓɽ ʇʈʆɽʂʊʓ ʎʀʌʈʆɺʆɻʆ ɻʆʉʋɼɸʈʉʊɺɸ ɺ ʈʆʉʉʀʀ ʀ ɿɸ ʈʋɹɽɾʆʄ 

ɺ ʢʦʥʮʝ 1950-ʭ ʠ ʚ 1960-ʭ ʛʛ. ʩʦʚʝʪʩʢʠʝ ʫʯʝʥʳʝ ɸ.ʀ. ɹʝʨʛ, ɸ.ɸ. ʃʷʧʫʥʦʚ ʠ ʉ.ʃ. ʉʦʙʦʣʝʚ ʚ 

ʩʦʘʚʪʦʨʩʪʚʝ ʩ ɸ.ʀ. ʂʠʪʦʚʳʤ ʦʧʫʙʣʠʢʦʚʘʣʠ ʨʷʜ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʥʘʨʦʜʥʦʤ 

ʭʦʟʷʡʩʪʚʝ [31, 35, 38]. ʇʝʨʚʳʡ ʜʠʨʝʢʪʦʨ ʀʥʩʪʠʪʫʪʘ ʵʣʝʢʪʨʦʥʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʤʘʰʠʥ (ʀʅʕʋʄ) ɸʅ ʉʉʉʈ, 

ʢʦʤʧʴʶʪʝʨʥʳʡ ʧʠʦʥʝʨ ʀ.ʉ. ɹʨʫʢ ʚʥʝʩ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʩʦʟʜʘʥʠʝ, ʨʘʟʨʘʙʦʪʢʫ ʪʝʦʨʠʠ, ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ 

ʤʘʣʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʤʘʰʠʥ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ [33, 34].ʂ ʩʦʞʘʣʝʥʠʶ, 

ʨʫʢʦʚʦʜʩʪʚʦ ɻʦʩʧʣʘʥʘ ʉʉʉʈ ʚʳʩʪʫʧʠʣʦ ʩ ʨʝʟʢʦʡ ʢʨʠʪʠʢʦʡ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚ 1964 ʛʦʜʫ ʀ.ʉ. ɹʨʫʢ ʙʳʣ 

ʚʳʥʫʞʜʝʥ ʫʡʪʠ ʩ ʧʦʩʪʘ ʜʠʨʝʢʪʦʨʘ ʀʅʕʋʄ. 

ɺʦʧʨʦʩʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ɸʉʋ ʠ ʩʦʟʜʘʥʠʷ ʆɻɸʉ ʟʘʥʠʤʘʣʠʩʴ ʫʯʝʥʠʢʠ ʠ ʩʦʨʘʪʥʠʢʠ ɺ.ʄ. ɻʣʫʰʢʦʚʘ: 

ɺ.ʀ. ʉʢʫʨʠʭʠʥ, ɸ.ɸ. ʉʪʦʛʥʠʡ, ɿ.ʃ. ʈʘʙʠʥʦʚʠʯ, ɺ.ɺ. ʐʢʫʨʙʘ ʠ ʜʨʫʛʠʝ. 

ɺ ʉʐɸ ʚ 1960-ʭ ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ ʠ ʧʨʦʝʢʪʳ ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ. ʆʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʨʘʙʦʪ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʩʪʘʪʴʷ ʍʦʨʚʘʨʜʘ ɻʵʤʤʦʥʘ 

(W. Howard Gammon) çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠè (1954).ɺ ʥʘʯʘʣʝ 1970-ʭ ʛʦʜʘʭ ʚ 

ɽʚʨʦʧʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ɻʝʨʤʘʥʠʠ ʠ ʚ ɸʚʩʪʨʠʠ, ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʧʨʦʝʢʪʳ ʚ ʩʬʝʨʝ ʮʠʬʨʦʚʠʟʘʮʠʠ 

ʛʦʩʫʧʨʘʚʣʝʥʠʷ [22]. ʀʩʪʦʨʠʷ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʧʦ ʪʝʤʝ ʮʠʬʨʦʚʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʠʟʣʦʞʝʥʘ ʚ ʩʪʘʪʴʝ çInformation 

Technology and Government Research: A Brief Historyè [23]. ʉʐɸ ʩ ʩʝʨʝʜʠʥʳ 1990-ʭ ʛʛ. ʥʘʯʘʣʠ ʨʘʙʦʪʫ ʧʦ 

ʩʦʟʜʘʥʠʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʩʦʟʜʘʚ ʜʣʷ ʵʪʦʛʦ ʧʨʘʚʦʚʫʶ ʙʘʟʫ. ɺ 1999 ʛʦʜʘ ʧʨʝʟʠʜʝʥʪ ʉʐɸ 

ʋ. ʂʣʠʥʪʦʥ ʦʧʫʙʣʠʢʦʚʘʣ ʜʚʘ ʤʝʤʦʨʘʥʜʫʤʘ ʧʦ ʩʦʟʜʘʥʠʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ
4
, ʘʜʤʠʥʠʩʪʨʘʮʠʷ 

ɼʞ. ɹʫʰʘ ʚ 2001 ʛ. ʧʦʩʪʘʚʠʣʘ ʚʦʧʨʦʩ ʦ ʩʦʟʜʘʥʠʠ çʈʘʩʰʠʨʝʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘè (Extended Government), 

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʵʣʝʢʪʨʦʥʥʦʤʫ ʧʨʘʚʠʪʝʣʴʩʪʚʫ ʯʝʨʝʟ ʝʜʠʥʳʡ ʧʦʨʪʘʣ, ʚ 2002 ʛʦʜʘ 

ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ çʉʪʨʘʪʝʛʠʷ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘè. 

ʉʝʛʦʜʥʷ ʎʠʬʨʦʚʦʝ ʛʦʩʫʜʘʨʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩʥʳʡ ʥʘʙʦʨ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʘʢ ʮʠʬʨʦʚʳʝ, ʪʘʢ ʠ ʘʥʘʣʦʛʦʚʳʝ ʵʣʝʤʝʥʪʳ. 

ʂ ʮʠʬʨʦʚʳʤ ʵʣʝʤʝʥʪʘʤ ʦʪʥʦʩʷʪʩʷ ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ ʠ ʙʘʟʳ ʜʘʥʥʳʭ, ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ, ʩʠʩʪʝʤʳ 

ʮʠʬʨʦʚʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʮʠʬʨʦʚʳʝ ʢʘʥʘʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʦʨʪʘʣʳ ʫʩʣʫʛ, ʦʪʨʘʩʣʝʚʳʝ ʨʝʰʝʥʠʷ, ʩʠʩʪʝʤʳ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʪ.ʧ, ʘ ʘʥʘʣʦʛʦʚʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʠ ʥʦʨʤʘʪʠʚʥʳʝ 

ʜʦʢʫʤʝʥʪʳ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʣʠʪʠʢʫ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʅʀʆʂʈ ʠ ʠʥʥʦʚʘʮʠʠ, ʜʝʣʦʚʫʶ 

ʩʨʝʜʫ, ʣʠʜʝʨʩʪʚʦ ʠ ʠʥʩʪʠʪʫʪʳ, ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ. ʂʦʥʮʝʧʮʠʷ çʛʦʩʫʜʘʨʩʪʚʦ ʢʘʢ ʧʣʘʪʬʦʨʤʘè ʫʩʧʝʰʥʦ 

ʚʥʝʜʨʷʝʪʩʷ ʚ ʈʦʩʩʠʠ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ [28] ʠ ʉʐɸ [29]. ʆʪʝʯʝʩʪʚʝʥʥʳʡ ʎʝʥʪʨ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ 

ʧʨʝʜʩʪʘʚʠʣ ʧʨʦʝʢʪ çɻʦʩʫʜʘʨʩʪʚʦ ʢʘʢ ʧʣʘʪʬʦʨʤʘè (ʂʠʙʝʨʛʦʩʫʜʘʨʩʪʚʦ ʜʣʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. ʎʠʬʨʦʚʘʷ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ)[27]. 

ʈʦʩʩʠʷ ʩʤʦʛʣʘ ʫʣʫʯʰʠʪʴ ʩʚʦʶ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʦʟʠʮʠʠ ʚ ʤʠʨʦʚʦʤ ʨʝʡʪʠʥʛʝ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦ 

ʧʦʢʘʟʘʪʝʣʶ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʚ ʮʠʬʨʦʚʫʶ ʵʢʦʥʦʤʠʢʫ ʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ. ɺ ʀʥʜʝʢʩʝ 

ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ 2018 ʛʦʜʘ
5
 ʧʦ ʚʝʨʩʠʠ ʆʆʅ ʈʦʩʩʠʷ ʚʧʝʨʚʳʝ ʚʦʰʣʘ ʚ ʛʨʫʧʧʫ ʩʪʨʘʥ ʩ 

                                                           
4çʄʝʤʦʨʘʥʜʫʤ ʦʙ ʵʣʝʢʪʨʦʥʥʦʤ ʧʨʘʚʠʪʝʣʴʩʪʚʝè (Electronic Government) ʠ çʄʝʤʦʨʘʥʜʫʤ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʧʦʣʴʟʫ ʦʙʱʝʩʪʚʘè (Use of Information Technology to Improve Our Society) 
5https://publicadministration.un.org/egovkb/en-us/Reports/UN-E-Government-Survey-2018 

http://www.jstor.org/stable/972971
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çʦʯʝʥʴ ʚʳʩʦʢʠʤè (Very High) ʠʥʜʝʢʩʦʤ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ (ʙʦʣʝʝ 0,75 ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ 

ʟʥʘʯʝʥʠʠ 1). ʄʦʩʢʚʘ ʟʘʥʷʣʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ 2018 ʛʦʜʫ ʚ ʨʝʡʪʠʥʛʝ ʆʆʅ ʧʦ ʠʥʜʝʢʩʘʤ ʦʢʘʟʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ 

ʫʩʣʫʛ. 

V. ɿɸʂʃʖʏɽʅʀɽ 

ʈʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʮʠʬʨʦʚʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʤʦʱʥʳʡ ʬʫʥʜʘʤʝʥʪ, ʟʘʣʦʞʝʥʥʳʡ 

ʩʦʚʝʪʩʢʠʤʠ ʫʯʝʥʳʤʠ, ʚ ʧʝʨʚʦʤ ʨʷʜʫ ʢʦʪʦʨʳʭ ʩʪʦʷʪ ɸ.ʀ. ʂʠʪʦʚ ʠ ɺ.ʄ. ɻʣʫʰʢʦʚ. ʀʭ ʧʨʦʝʢʪʳ çʂʨʘʩʥʘʷ 

ʢʥʠʛʘè ʠ ʆɻɸʉ, ʨʘʙʦʪʳ ʧʦ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ ʩʦʟʜʘʥʠʷ ʕɺʄ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ 

ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʠ ʧʨʠʤʝʥʝʥʠʶ ʕɺʄ ʚ ʨʘʟʥʳʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʘʣʦʞʠʣʠ ʦʩʥʦʚʳ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʝʩʧʝʯʠʣʠ ʣʠʜʝʨʩʪʚʦ ʉʉʉʈ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 

ʂʦʥʮʝʧʮʠʷ ʮʠʬʨʦʚʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʜʦʧʦʣʥʷʝʪʩʷ ʫʯʝʥʳʤʠ ʠ ʧʨʘʢʪʠʢʘʤʠ. 

ʉʦʟʜʘʥʠʝ ʮʠʬʨʦʚʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʈʦʩʩʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʧʨʦʜʦʣʞʘʝʪʩʷ ʥʘ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʥʦʚʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʠ ʥʘʨʦʞʜʘʶʱʠʭʩʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 
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ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ ʠ ʧʨʦʤʳʰʣʝʥʥʳʡ ʠʥʪʝʨʥʝʪ, ʚʠʨʪʫʘʣʴʥʘʷ ʠ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʠ, 
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ʀʉʊʆʏʅʀʂʀ ʌʀʅɸʅʉʀʈʆɺɸʅʀʗ ʀ ɹʃɸɻʆɼɸʈʅʆʉʊʀ 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʚ ʩʬʝʨʝ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
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ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤè, ʥʦʤʝʨ ʧʨʦʝʢʪʘ FSSW-2020-0008. 
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ʈʕʋ ʠʤʝʥʠ ɻ.ɺ. ʇʣʝʭʘʥʦʚʘ, 
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ɺʘʣʝʨʠʡ ɺʣʘʜʠʤʠʨʦʚʠʯ ʐʠʣʦʚ  

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çɺʳʩʰʘʷ ʰʢʦʣʘ ʵʢʦʥʦʤʠʢʠè 

vshilov@hse.ru 

ɸʥʥʦʪʘʮʠʷ ï ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʩʥʦʚʥʳʤ ʥʘʫʯʥʳʤ ʧʨʦʝʢʪʘʤ ʠ ʧʫʙʣʠʢʘʮʠʷʤ ʧʠʦʥʝʨʘ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʢʠʙʝʨʥʝʪʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ɸʥʘʪʦʣʠʷ ʀʚʘʥʦʚʠʯʘ ʂʠʪʦʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ʕɺʄ, ʠʥʬʦʨʤʘʪʠʢʘ, ɸʉʋ, ʂʨʘʩʥʘʷ ʢʥʠʛʘ, ɽɻʉɺʎ, ʄ-100, ʢʠʙʝʨʥʝʪʠʢʘ, 

ɸʃɻʕʄ, ʅʆʈʄʀʅ. 

I. ɺɺɽɼɽʅʀɽ 

9 ʘʚʛʫʩʪʘ 2020 ʛʦʜʘ ʠʩʧʦʣʥʷʝʪʩʷ 100 ʣʝʪ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʧʠʦʥʝʨʘ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʢʠʙʝʨʥʝʪʠʢʠ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ɸʥʘʪʦʣʠʷ ʀʚʘʥʦʚʠʯʘ ʂʠʪʦʚʘ (1920-2005). ɽʛʦ ʤʥʦʛʦʛʨʘʥʥʘʷ ʥʘʫʯʥʦ-

ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʪʨʘʞʝʥʘ ʚ 16 ʨʘʟʜʝʣʘʭ ʵʪʦʛʦ ʪʝʢʩʪʘ. ɺ ʥʠʭ ʦʪʤʝʯʘʝʪʩʷ ʝʛʦ ʨʦʣʴ ʢʘʢ ʧʠʦʥʝʨʘ 

ʥʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ ʠ ʚʳʜʘʶʱʝʛʦʩʷ ʦʨʛʘʥʠʟʘʪʦʨʘ ʨʘʙʦʪ ʧʦ ʠʭ ʨʘʟʚʠʪʠʶ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 

- ʦʩʥʦʚʘʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʢʠʙʝʨʥʝʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ; 

- ʩʦʟʜʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ; 

- ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʕɺʄ; 

- ʩʦʟʜʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʦʝʢʪʘ ʆʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʢʦʡ ʉʉʉʈ; 

- ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʦʠʩʢʦʚʳʭ 

ʩʠʩʪʝʤ; 

- ʧʝʨʚʳʝ ʢʥʠʛʠ ʠ ʫʯʝʙʥʠʢʠ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʕɺʄ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷʤ; 

- ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʚʦʝʥʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʤʝʜʠʮʠʥʩʢʘʷ ʢʠʙʝʨʥʝʪʠʢʘ. 

II . ʐʂʆʃʔʅʓɽ ɻʆɼʓ, ɺɽʃʀʂɸʗ ʆʊɽʏɽʉʊɺɽʅʅɸʗ ɺʆʁʅɸ, ʋʏɪɹɸ ɺ ɺʆɽʅʅʆʁ ɸʂɸɼɽʄʀʀ 

ɺ ʰʢʦʣʝ ɸʥʘʪʦʣʠʡ ʂʠʪʦʚ ʙʳʣ ʢʨʫʛʣʳʤ ʦʪʣʠʯʥʠʢʦʤ, ʧʦʙʝʜʠʪʝʣʝʤ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʭ ʠ ʛʦʨʦʜʩʢʠʭ 

ʦʣʠʤʧʠʘʜ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʠ ʬʠʟʠʢʝ. ɺ 1939 ʛʦʜʫ ʚ ʉʨɸɻʋ ʚ ʊʘʰʢʝʥʪʝ, ʯʪʦʙʳ ʩʪʘʪʴ ʬʠʟʠʢʦʤ-ʷʜʝʨʱʠʢʦʤ, ʥʦ, 

ʯʝʨʝʟ ʜʚʘ ʤʝʩʷʮʘ, ʚ ʥʦʷʙʨʝ 1939 ʛ. ɸʥʘʪʦʣʠʡ ʂʠʪʦʚ ʙʳʣ ʧʨʠʟʚʘʥ ʚ ʂʨʘʩʥʫʶ ɸʨʤʠʶ, ʘ ʚ ʠʶʣʝ 1940-ʛʦ ʛʦʜʘ 

ʩʪʘʣ ʢʫʨʩʘʥʪʦʤ ʃʝʥʠʥʛʨʘʜʩʢʦʛʦ ʚʦʝʥʥʦʛʦ ʫʯʠʣʠʱʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʨʘʟʚʝʜʢʠ ʟʝʥʠʪʥʦʡ ʘʨʪʠʣʣʝʨʠʠ. ʉ 

ʠʶʣʷ 1941 ʛ. ʧʦ ʤʘʡ 1945 ʛ. ɸ.ʀ. ʂʠʪʦʚ ʥʘ ʬʨʦʥʪʘʭ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ. ɺʦʡʥʫ ʟʘʢʦʥʯʠʣ 

ʢʦʤʘʥʜʠʨʦʤ ʙʘʪʘʨʝʠ ʚ ɻʝʨʤʘʥʠʠ. ɺ ʧʝʨʝʨʳʚʘʭ ʤʝʞʜʫ ʙʦʷʤʠ ʟʘʥʠʤʘʣʩʷ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʦʡ, ʬʠʟʠʢʦʡ ʠ 

ʜʨʫʛʠʤʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ. ɺ 1943 ʛ. ʜʚʘʜʮʘʪʠʜʚʫʭʣʝʪʥʠʡ ʩʪʘʨʰʠʡ ʣʝʡʪʝʥʘʥʪ ɸʥʘʪʦʣʠʡ 

ʂʠʪʦʚ ʚʳʧʦʣʥʠʣ ʩʚʦʶ ʧʝʨʚʫʶ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ, ʧʨʠʜʫʤʘʚ ʥʦʚʳʡ ʤʝʪʦʜ ʩʪʨʝʣʴʙʳ ʧʦ 

ʩʘʤʦʣʸʪʘʤ ʧʨʦʪʠʚʥʠʢʘ. 

ʉ ʘʚʛʫʩʪʘ 1945 ʛ. ʂʠʪʦʚ ʫʯʠʪʩʷ ʚ ɸʨʪʠʣʣʝʨʠʡʩʢʦʡ ʚʦʝʥʥʦ-ʠʥʞʝʥʝʨʥʦʡ ʘʢʘʜʝʤʠʠ ʠʤʝʥʠ 

ʌ.ʕ. ɼʟʝʨʞʠʥʩʢʦʛʦ (ʥʳʥʝ ʠʤʝʥʠ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ), ʧʨʠʯʸʤ ʧʦʩʣʝ ʩʜʘʯʠ ʚʩʪʫʧʠʪʝʣʴʥʳʭ ʵʢʟʘʤʝʥʦʚ ʪʫʪ ʞʝ 

ʩʜʘʸʪ ʵʢʟʘʤʝʥʳ ʟʘ ʧʝʨʚʳʡ ʢʫʨʩ ʠ ʟʘʯʠʩʣʷʝʪʩʷ ʩʨʘʟʫ ʥʘ ʚʪʦʨʦʡ ʢʫʨʩ. ʇʦʤʠʤʦ ʙʣʝʩʪʷʱʝʡ ʫʯʸʙʳ ʚ ʘʢʘʜʝʤʠʠ, ʦʥ 

ʘʢʪʠʚʥʦ ʟʘʥʠʤʘʝʪʩʷ ʥʘʫʯʥʦʡ ʨʘʙʦʪʦʡ, ʬʘʢʫʣʴʪʘʪʠʚʥʦ ʧʦʩʝʱʘʝʪ ʩʝʤʠʥʘʨ ɸ.ʅ. ʂʦʣʤʦʛʦʨʦʚʘ ʚ ʄɻʋ ʠʤʝʥʠ 

ʃʦʤʦʥʦʩʦʚʘ, ʚʦʟʛʣʘʚʣʷʝʪ ʥʘʫʯʥʦʝ ʦʙʱʝʩʪʚʦ ʩʣʫʰʘʪʝʣʝʡ ʘʢʘʜʝʤʠʠ, ʫʯʘʩʪʚʫʝʪ ʚ ʢʦʤʘʥʜʝ ʉ.ʇ. ʂʦʨʦʣʸʚʘ ʚ 

ʨʘʙʦʪʘʭ ʧʦ ʩʦʟʜʘʥʠʶ ʧʝʨʚʦʡ ʩʦʚʝʪʩʢʦʡ ʨʘʢʝʪʳ çʈ-1è. ʂ ʧʷʪʦʤʫ ʢʫʨʩʫ ɸ.ʀ. ʂʠʪʦʚ ï ʘʚʪʦʨ ʪʨʸʭ ʥʘʫʯʥʳʭ 

ʩʪʘʪʝʡ ʧʦ ʨʘʢʝʪʥʦʡ ʪʝʤʘʪʠʢʝ ʠ ʠʟʦʙʨʝʪʝʥʠʷ ʥʦʚʦʛʦ ʪʠʧʘ ʨʝʘʢʪʠʚʥʦʛʦ ʚʦʦʨʫʞʝʥʠʷ çʈʝʘʢʪʠʚʥʘʷ ʧʫʰʢʘè, 

ʢʦʪʦʨʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʄʆ ʚʢʣʶʯʠʣʦ ʚ ʯʠʩʣʦ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʜʣʷ ʜʦʢʣʘʜʘ ʀ.ɺ. ʉʪʘʣʠʥʫ. 

ʆʢʦʥʯʠʣ ʘʢʘʜʝʤʠʶ ʚ ʬʝʚʨʘʣʝ 1950-ʛʦ ʛʦʜʘ ʩ ʦʪʣʠʯʠʝʤ ʠ ʟʦʣʦʪʦʡ ʤʝʜʘʣʴʶ. ɽʛʦ ʠʤʷ ʟʦʣʦʪʳʤʠ ʙʫʢʚʘʤʠ 

ʧʨʦʧʠʩʘʥʦ ʥʘ ʩʪʝʥʝ ʘʢʪʦʚʦʛʦ ʟʘʣʘ ʘʢʘʜʝʤʠʠ ʩʨʝʜʠ ʜʨʫʛʠʭ ʝʸ ʦʪʣʠʯʥʠʢʦʚ, ʥʘʯʠʥʘʷ ʩ ʤʦʤʝʥʪʘ ʝʸ ʩʦʟʜʘʥʠʷ ʚ 

1820 ʛʦʜʫ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ.  

III . ʆʉʅʆɺʆʇʆʃʆɾʅʀʂ ʆʊɽʏɽʉʊɺɽʅʅʆʁ ɺʆɽʅʅʆʁ ʀʅʌʆʈʄɸʊʀʂʀ 

ɺ 1952 ʛʦʜʫ ɸ.ʀ. ʂʠʪʦʚ ʟʘʱʠʪʠʣ ʧʝʨʚʫʶ ʚ ʉʉʉʈ ʜʠʩʩʝʨʪʘʮʠʶ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʥʘ ʪʝʤʫ: 

çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʟʘʜʘʯ ʚʥʝʰʥʝʡ ʙʘʣʣʠʩʪʠʢʠ ʨʘʢʝʪ ʜʘʣʴʥʝʛʦ ʜʝʡʩʪʚʠʷè. ɺ ʪʦ ʚʨʝʤʷ ʦʥ ʨʘʙʦʪʘʣ 

ʥʘʯʘʣʴʥʠʢʦʤ ʧʝʨʚʦʛʦ ʚ ʩʪʨʘʥʝ ʦʪʜʝʣʘ ʕɺʄ, ʩʦʟʜʘʥʥʦʛʦ ʠʤ ʚ ɸʢʘʜʝʤʠʠ ʘʨʪʠʣʣʝʨʠʡʩʢʠʭ ʥʘʫʢ (ɸɸʅ). ɺ 1954-

ʤ ʛʦʜʫ ʪʨʠʜʮʘʪʠʪʨʸʭʣʝʪʥʠʡ ɸ.ʀ. ʂʠʪʦʚ ʩʦʟʜʘʸʪ ʧʝʨʚʳʡ ʚ ʩʪʨʘʥʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʮʝʥʪʨ (ɺʎ ˉ1 ʄʆ ʉʉʉʈ) 

ʠ ʥʘʟʥʘʯʘʝʪʩʷ ʝʛʦ ʧʝʨʚʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ. ɺ ʵʪʦʤ ɺʎ ʧʦʜ ʥʘʫʯʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ 
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ɸ.ʀ. ʂʠʪʦʚʘ ʙʳʣʦ ʚʧʝʨʚʳʝ ʚ ʉʉʉʈ ʨʝʘʣʠʟʦʚʘʥʦ ʨʝʰʝʥʠʝ ʥʘ ʕɺʄ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʟʘʜʘʯ ʧʦ ʚʦʝʥʥʦʡ 

ʪʝʤʘʪʠʢʝ ï ʨʘʩʯʸʪʳ ʜʣʷ ɻʝʥʝʨʘʣʴʥʦʛʦ ʰʪʘʙʘ ʄʆ ʉʉʉʈ, ɻʣʘʚʥʦʛʦ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, 

ʋʧʨʘʚʣʝʥʠʷ ʩʥʘʙʞʝʥʠʷ ʠ ʪʳʣʘ, ɻʣʘʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʫʭʦʧʫʪʥʳʭ ʚʦʡʩʢ ʠ ʜʨʫʛʠʭ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʣʠ 

ʙʘʣʣʠʩʪʠʯʝʩʢʠʝ ʨʘʩʯʸʪʳ ʜʣʷ ʈɺʉʅ (ʨʘʢʝʪʥʳʭ ʚʦʡʩʢ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ) ʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʝʨʚʳʭ 

ʩʦʚʝʪʩʢʠʭ ʧʦʣʸʪʦʚ ʚ ʢʦʩʤʦʩ. ɺ ʩʚʦʠʭ ʚʦʩʧʦʤʠʥʘʥʠʷʭ ʠʟʚʝʩʪʥʳʡ ʀʊ-ʩʧʝʮʠʘʣʠʩʪ ʧʦʣʢʦʚʥʠʢ ɺ. ʇ. ʀʩʘʝʚ, 

ʨʘʙʦʪʘʚʰʠʡ ʚ ɺʎ ˉ 1 ʩ ʤʘʷ 1954 ʛ., ʧʠʰʝʪ: çʄʦʸ ʦʙʱʝʥʠʝ ʩ ɸ.ʀ. ʂʠʪʦʚʳʤ ʙʳʣʦ ʧʨʘʢʪʠʯʝʩʢʠ ʝʞʝʜʥʝʚʥʳʤ 

ʠ ʥʦʩʠʣʦ ʭʘʨʘʢʪʝʨ ʪʝʩʥʦʛʦ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʧʦ ʨʝʰʝʥʠʶ ʢʦʥʢʨʝʪʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ, 

ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʥʘʤʠ. ɸʥʘʪʦʣʠʡ ʀʚʘʥʦʚʠʯ ʦʪʜʘʚʘʣ ʧʨʝʜʧʦʯʪʝʥʠʝ ʨʝʰʝʥʠʶ ʧʨʦʛʨʘʤʤʥʦ-ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ 

ʟʘʜʘʯ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʝ ʟʘʙʳʚʘʷ ʧʨʠ ʵʪʦʤ ʠ ʦ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ. 

ɽʩʣʠ ʙʨʘʪʴ ʘʥʘʣʦʛʠʶ ʠʟ ʢʦʩʤʦʥʘʚʪʠʢʠ, ʚ ɺʎ ˉ 1 ʄʆ ʉʉʉʈ ɸ.ʀ. ʂʠʪʦʚ, ʢʘʢ ʫʯʸʥʳʡ, ʧʦ ʤʦʝʤʫ ʤʥʝʥʠʶ, ʝʩʣʠ 

ʩʨʘʚʥʠʚʘʪʴ ʝʛʦ ʪʘʣʘʥʪ ʧʦʧʫʣʷʨʥʦ, ʙʳʣ ʧʦ ʩʪʠʣʶ ʝʛʦ ʨʘʙʦʪʳ ʢʝʤ-ʪʦ ʧʦʩʨʝʜʠʥʝ ʤʝʞʜʫ ʄ. ɺ. ʂʝʣʜʳʰʝʤ ʠ 

ʉ. ʇ. ʂʦʨʦʣʸʚʳʤ, ʪ.ʝ. ʠ ɻʣʘʚʥʳʤ ʪʝʦʨʝʪʠʢʦʤ, ʠ ɻʣʘʚʥʳʤ ʢʦʥʩʪʨʫʢʪʦʨʦʤ. ɺ ɺʎ ˉ1 ɸ.ʀ. ʂʠʪʦʚ ʚʩʝʛʜʘ 

ʦʩʪʘʚʘʣʩʷ ʛʣʘʚʥʳʤ ʠʥʠʮʠʘʪʦʨʦʤ, ʛʝʥʝʨʘʪʦʨʦʤ ʠʜʝʡ, ʘʚʪʦʨʦʤ ñʧʦʩʪʘʥʦʚʦʢò ʟʘʜʘʯ, ñʤʦʟʛʦʤò 

ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʨʘʟʨʘʙʦʪʦʢè. ɺ ʧʝʨʠʦʜ ʩ 1953 ʧʦ 1963 ʛʛ. ɸ.ʀ. ʂʠʪʦʚ ʧʫʙʣʠʢʫʝʪ ʚ ʞʫʨʥʘʣʘʭ çɺʦʝʥʥʘʷ 

ʤʳʩʣʴè, çʈʘʜʠʦʵʣʝʢʪʨʦʥʠʢʘè, çʀʟʚʝʩʪʠʷ ʘʨʪʠʣʣʝʨʠʡʩʢʦʡ ʚʦʝʥʥʦ-ʠʥʞʝʥʝʨʥʦʡ ɸʢʘʜʝʤʠʠ ʠʤ. ʌ. ʕ. 

ɼʟʝʨʞʠʥʩʢʦʛʦè, ʩʙʦʨʥʠʢʘʭ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʧ/ʷ 01168 ʄʆ ʉʉʉʈ, ʚ ʨʘʟʣʠʯʥʳʭ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʟʘʢʨʳʪʳʭè 

ʠʟʜʘʥʠʷʭ ʩʝʨʠʶ ʧʝʨʚʳʭ ʚ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʧʦ ʚʦʝʥʥʦʡ ʠʥʬʦʨʤʘʪʠʢʝ. ʇʦ 

ʩʣʦʚʘʤ ʚʝʪʝʨʘʥʘ ɺʎ ˉ 1 ʄʆ ʉʉʉʈ, ʨʘʙʦʪʘʚʰʝʛʦ ʪʘʤ ʥʘʯʘʣʴʥʠʢʦʤ ʦʪʜʝʣʘ ʨʘʟʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʦʚ ʠ 

ʧʨʦʛʨʘʤʤ, ʧʦʣʢʦʚʥʠʢʘ ɺ. ʅ. ɺʘʥʠʥʘ: çɸʥʘʪʦʣʠʡ ʀʚʘʥʦʚʠʯ ʂʠʪʦʚ ʵʪʦ ʫʤʥʝʡʰʠʡ, çʜʦ ʢʨʘʝʚè ʥʘʧʦʣʥʝʥʥʳʡ 

ʟʥʘʥʠʷʤʠ ʫʯʸʥʳʡ. ɿʘ ʚʩʶ ʩʚʦʶ ʞʠʟʥʴ ʷ ʥʝ ʚʩʪʨʝʯʘʣ ʙʦʣʝʝ ʧʦʨʷʜʦʯʥʦʛʦ, ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʙʦʣʝʝ ʩʢʨʦʤʥʦʛʦ 

ʯʝʣʦʚʝʢʘè.  

ɸ.ʀ. ʂʠʪʦʚʳʤ ʨʘʟʨʘʙʦʪʘʥʳ ʦʩʥʦʚʳ ʧʦʩʪʨʦʝʥʠʷ ʥʘ ʙʘʟʝ ʕɺʄ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʚʦʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʦʚʝʜʝʥʘ ʙʦʣʴʰʘʷ ʨʘʙʦʪʘ ʧʦ ʠʭ ʚʥʝʜʨʝʥʠʶ. ʆʥ ʙʳʣ ʘʚʪʦʨʦʤ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʩʪʘʪʝʡ ʚ ʦʙʣʘʩʪʠ ʚʦʝʥʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʚʥʝʜʨʠʣ ʧʝʨʚʫʶ ʕɺʄ (ñʉʪʨʝʣʘò) ʚ ʩʠʩʪʝʤʫ 

ʦʨʛʘʥʠʟʘʮʠʡ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ ʉʉʉʈ. ɺ 1950-ʝ ʛʦʜʳ ɸ.ʀ. ʂʠʪʦʚ ʧʫʙʣʠʢʫʝʪ ʚ ʨʷʜʝ ʞʫʨʥʘʣʦʚ ʨʘʙʦʪʳ ʚ 

ʦʙʣʘʩʪʠ ʚʦʝʥʥʦʡ ʢʠʙʝʨʥʝʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ: ñɺʦʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠò, 

ñʄʘʪʝʤʘʪʠʢʘ ʚ ʚʦʝʥʥʦʤ ʜʝʣʝò, ñʕʣʝʢʪʨʦʥʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ ʠ ʝʸ ʚʦʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝò, 

ñʂʠʙʝʨʥʝʪʠʢʘ ʚ ʚʦʝʥʥʦʤ ʜʝʣʝò ʠ ʜʨ. ɸ.ʀ. ʂʠʪʦʚ ʙʳʣ ʛʣʘʚʥʳʤ ʨʝʜʘʢʪʦʨʦʤ, ʩʦʟʜʘʥʥʦʛʦ ʠʤ ʚ ʄʆ ʉʉʉʈ, 

ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʩʙʦʨʥʠʢʘ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʩʪʘʪʝʡ ʧʦ ʨʘʟʣʠʯʥʳʤ ʘʩʧʝʢʪʘʤ ʧʨʠʤʝʥʝʥʠʷ ʕɺʄ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʚ ʚʦʝʥʥʦʤ ʜʝʣʝ. ʇʫʙʣʠʢʦʚʘʪʴʩʷ ʚ ʵʪʦʤ ʩʙʦʨʥʠʢʝ ʩʯʠʪʘʣʠ ʧʨʝʩʪʠʞʥʳʤ ʥʝ ʪʦʣʴʢʦ ʚʦʝʥʥʳʝ ʫʯʸʥʳʝ, 

ʥʦ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʠ ʚʫʟʦʚʩʢʦʡ ʥʘʫʢʠ ʩʪʨʘʥʳ. ɺ ʄʆ ʉʉʉʈ ʦʥ ʙʳʣ ʦʩʥʦʚʥʳʤ ʦʨʛʘʥʠʟʘʪʦʨʦʤ 

ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ ʠ ʩʝʤʠʥʘʨʦʚ ʧʦ ʚʦʧʨʦʩʘʤ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʩʠʩʪʝʤ. ʂ ʩʦʞʘʣʝʥʠʶ, ʝʛʦ ʙʣʝʩʪʷʱʘʷ ʢʘʨʴʝʨʘ ʚ ʵʪʦʤ ʮʝʥʪʨʝ ʟʘʢʦʥʯʠʣʘʩʴ ʚ 

ʩʝʨʝʜʠʥʝ 1960-ʛʦ ʛʦʜʘ, ʢʦʛʜʘ ʠʟ-ʟʘ ʝʛʦ ʧʨʦʝʢʪʘ çʂʨʘʩʥʘʷ ʢʥʠʛʘè, ʧʦʩʣʘʥʥʦʛʦ ʠʤ ʨʫʢʦʚʦʜʠʪʝʣʶ ʉʉʉʈ 

ʅ.ʉ. ʍʨʫʱʸʚʫ, ʦʥ ʙʳʣ ʠʩʢʣʶʯʸʥ ʠʟ ʂʇʉʉ ʠ ʫʚʦʣʝʥ ʠʟ ʦʩʥʦʚʘʥʥʦʛʦ ʠʤ ɺʎ ˉ1 ʄʆ ʉʉʉʈ. 

ʇʦʩʣʝ ʵʪʦʛʦ ɸ.ʀ. ʂʠʪʦʚʘ ʢʦʤʘʥʜʠʨʦʚʘʣʠ ʥʘ ʨʘʙʦʪʫ ʚ ʅʀʀ-5 ʄʆ ʉʉʉʈ, ʢʦʪʦʨʳʡ ʚʧʦʩʣʝʜʩʪʚʠʠ ʩʪʘʣ 

ʄʦʩʢʦʚʩʢʠʤ ʅʀʀ ʧʨʠʙʦʨʥʦʡ ʘʚʪʦʤʘʪʠʢʠ (ʄʅʀʀʇɸ). ɿʜʝʩʴ, ʧʦ ʩʣʦʚʘʤ ʩʦʪʨʫʜʥʠʢʘ ʅʀʀ-5 ʠ ʘʩʧʠʨʘʥʪʘ 

ɸ.ʀ. ʂʠʪʦʚʘ, ʠʟʚʝʩʪʥʦʛʦ ʫʯʝʥʦʛʦ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨʘ ʂ. ʂ. ʂʦʣʠʥʘ: çɸ.ʀ. ʂʠʪʦʚ ʩʦʟʜʘʣ ʮʝʣʦʝ ʥʘʫʯʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʚʦʡʩʢʘʤʠ ʇɺʆ ʩʪʨʘʥʳ. ʕʪʦ ʙʳʣʠ ʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʥʝ ʪʦʣʴʢʦ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ, ʥʦ ʠ ʚ ʤʠʨʝ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʨʝʞʠʤʝ ʩʪʨʦʞʘʡʰʝʡ ʩʝʢʨʝʪʥʦʩʪʠè. ɺ ʩʘʤʦʤ ʥʘʯʘʣʝ 1963-ʛʦ 

ʛʦʜʘ ɸ.ʀ. ʂʠʪʦʚ ʙʣʝʩʪʷʱʝ ʟʘʱʠʪʠʣ ʚ ʀʥʩʪʠʪʫʪʝ ʧʨʦʙʣʝʤ ʫʧʨʘʚʣʝʥʠʷ ɸʅ ʉʉʉʈ ʜʦʢʪʦʨʩʢʫʶ ʜʠʩʩʝʨʪʘʮʠʶ ʥʘ 

ʪʝʤʫ çʈʝʰʝʥʠʝ ʥʘ ʕɺʄ ʟʘʜʘʯ ʇɺʆ ʩʪʨʘʥʳè. 

IV. ʉʆɿɼɸʊɽʃʔ ʇɽʈɺʓʍ ɺ ʉʊʈɸʅɽ ʆʊɼɽʃɸ ʕɺʄ ʀ ɺʓʏʀʉʃʀʊɽʃʔʅʆɻʆ ʎɽʅʊʈɸ 

ɺ 1952 ʛ. ɸ.ʀ. ʂʠʪʦʚ ʥʘʟʥʘʯʘʝʪʩʷ ʥʘʯʘʣʴʥʠʢʦʤ ʩʦʟʜʘʥʥʦʛʦ ʠʤ ʚ ɸʢʘʜʝʤʠʠ ʘʨʪʠʣʣʝʨʠʡʩʢʠʭ ʥʘʫʢ 

ʧʝʨʚʦʛʦ ʚ ʉʉʉʈ ʦʪʜʝʣʘ ʕɺʄ, ʘ ʚ ʤʘʝ 1954 ʛ. ʚʦʟʛʣʘʚʣʷʝʪ ʩʦʟʜʘʥʥʳʡ ʠʤ ʧʝʨʚʳʡ ʚ ʉʉʉʈ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ 

ʮʝʥʪʨ ï ɺʎ ˉ1 ʄʆ ʉʉʉʈ. ɺʦʪ ʢʘʢ ʧʠʰʝʪ ʚʝʪʝʨʘʥ ɺʎ ˉ1 ɻ.ɸ. ʄʠʨʦʥʦʚ: çɺ 1950-ʝ ʛʦʜʳ ɺʎ ˉ1 ʙʳʣ ʦʜʥʠʤ 

ʠʟ ʛʣʘʚʥʳʭ ʚ ʩʪʨʘʥʝ ʦʯʘʛʦʚ ʢʠʙʝʨʥʝʪʠʯʝʩʢʦʡ ʤʳʩʣʠ, ʛʜʝ ʥʘʨʷʜʫ ʩ ʠʟʚʝʩʪʥʳʤʠ ʫʯʸʥʳʤʠ ʨʘʙʦʪʘʣ ʙʦʣʴʰʦʡ 

ʢʦʣʣʝʢʪʠʚ ʪʘʣʘʥʪʣʠʚʦʡ ʥʘʫʯʥʦʡ ʤʦʣʦʜʸʞʠéʉ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʩʦʟʜʘʥʠʷ ɺʎ ˉ1 ɸ.ʀ. ʂʠʪʦʚʳʤ ʙʳʣʘ ʩʦʟʜʘʥʘ 

ʠʩʪʠʥʥʦ ʥʘʫʯʥʘʷ ʘʪʤʦʩʬʝʨʘ, ʘ ʚʦʝʥʥʘʷ ʩʫʙʦʨʜʠʥʘʮʠʷ ʩʦʙʣʶʜʘʣʘʩʴ ʣʠʰʴ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʥʠʢʪʦ ʥʝ ʩʯʠʪʘʣʩʷ ʩʦ ʚʨʝʤʝʥʝʤ ʠ ʯʘʩʪʦ ʨʘʙʦʯʠʡ ʜʝʥʴ ʟʘʢʘʥʯʠʚʘʣʩʷ ʦʢʦʣʦ ʧʦʣʫʥʦʯʠ, ʘ ʣʶʙʘʷ ʠʜʝʷ, 

ʚʳʩʢʘʟʘʥʥʘʷ ʠ ʟʘʩʣʫʞʝʥʥʳʤ ʩʧʝʮʠʘʣʠʩʪʦʤ, ʠ ʥʦʚʠʯʢʦʤ, ʦʮʝʥʠʚʘʣʘʩʴ ʦʙʲʝʢʪʠʚʥʦ ʠ ʥʝʧʨʝʜʚʟʷʪʦé ʆʜʥʦʡ ʠʟ 

ʛʣʘʚʥʳʭ ʯʝʨʪ ɸ.ʀ. ʂʠʪʦʚʘ ʙʳʣʘ ʝʛʦ ʢʦʣʦʩʩʘʣʴʥʘʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴè. 

V. ɸɺʊʆʈ ʇɽʈɺʓʍ ɺ ʉʉʉʈ ʉʊɸʊɽʁ, ʂʅʀɻ ʀ ʋʏɽɹʅʀʂʆɺ ʇʆ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʖ, ʕɺʄ ʀ ʀʍ ʇʈʀʄɽʅɽʅʀʗʄ 

ʂʥʠʛʠ ɸ.ʀ. ʂʠʪʦʚʘ ʚʦʰʣʠ ʚ ʠʩʪʦʨʠʶ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʘʢ ʧʝʨʚʳʝ, 

ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʦ ʕɺʄ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʠ ɸʉʋ. ʊʚʦʨʯʝʩʢʠʡ ʧʝʨʠʦʜ ɸ.ʀ. ʂʠʪʦʚʘ ʜʝʣʠʪʩʷ 

ʥʘ ʪʨʠ ʵʪʘʧʘ. ʇʦ ʝʛʦ ʧʝʨʚʳʤ ʚ ʩʪʨʘʥʝ ʤʦʥʦʛʨʘʬʠʷʤ ʠ ʫʯʝʙʥʠʢʘʤ, ʠʟʜʘʥʥʳʤ ʚ 1950-ʝ ʛʦʜʳ (ʧʝʨʚʳʡ ʵʪʘʧ), 

ʫʯʠʣʠʩʴ ʪʝ, ʢʪʦ ʩʦʟʜʘʚʘʣ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʪʝʭʥʠʢʫ ʠ ʠʥʬʦʨʤʘʪʠʢʫ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ. ɺ ʠʭ ʯʠʩʣʝ 

ʤʥʦʛʠʝ ʙʫʜʫʱʠʝ ʘʢʘʜʝʤʠʢʠ, ʜʦʢʪʦʨʘ ʥʘʫʢ ʠ ʧʨʦʬʝʩʩʦʨʘ ʚʫʟʦʚ. ɺ 1953 ʛ. ɸ.ʀ. ʂʠʪʦʚ ʧʫʙʣʠʢʫʝʪ ʧʠʦʥʝʨʩʢʫʶ 
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ʨʘʟʚʸʨʥʫʪʫʶ ʪʨʠʜʮʘʪʠ ʩʪʨʘʥʠʯʥʫʶ ʩʪʘʪʴʶ çʇʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥè ʚ ʥʘʫʯʥʦʤ 

ʞʫʨʥʘʣʝ çʀʟʚʝʩʪʠʷ ɸʨʪʠʣʣʝʨʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ ʠʤʝʥʠ ʌ. ʕ. ɼʟʝʨʞʠʥʩʢʦʛʦè. ɺ 1956 ʛ. ɸ.ʀ. ʂʠʪʦʚ ʚʳʧʫʩʢʘʝʪ 

ʢʥʠʛʫ çʕʣʝʢʪʨʦʥʥʳʝ ʮʠʬʨʦʚʳʝ ʤʘʰʠʥʳè. ɿʘʢʣʶʯʠʪʝʣʴʥʘʷ ʪʨʝʪʴ ʢʥʠʛʠ ʧʦʩʚʷʱʝʥʘ çʅʝʘʨʠʬʤʝʪʠʯʝʩʢʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʕɺʄè ï ʧʨʠʤʝʥʝʥʠʶ ʢʦʤʧʴʶʪʝʨʦʚ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, 

ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʵʢʦʥʦʤʠʢʠ, ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʠ ʪ. ɼ. ʂʥʠʛʘ ʧʝʨʝʚʝʜʝʥʘ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʠ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ ʉʐɸ, ʂʠʪʘʝ, ʇʦʣʴʰʝ, ʏʝʭʦʩʣʦʚʘʢʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ. ʆʙ 

ʵʪʦʡ ʢʥʠʛʝ ʇʨʝʟʠʜʝʥʪ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈ ɻ.ʀ. ʄʘʨʯʫʢ ʧʠʩʘʣ: çɺʳʰʝʜʰʘʷ ʚ 1956 ʛʦʜʫ ʢʥʠʛʘ ɸ.ʀ. ʂʠʪʦʚʘ 

çʕʣʝʢʪʨʦʥʥʳʝ ʮʠʬʨʦʚʳʝ ʤʘʰʠʥʳè ʬʘʢʪʠʯʝʩʢʠ ʩʜʝʣʘʣʘ ʧʝʨʝʚʦʨʦʪ ʚ ʩʦʟʥʘʥʠʠ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. 

ʂʥʠʛʠ ɸ.ʀ. ʂʠʪʦʚʘ, ʥʘʧʠʩʘʥʥʳʝ ʚ ʥʘʯʘʣʝ ʵʨʳ ʕɺʄ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʥʝ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʙʳʪʳè. 

ɺʳʜʘʶʱʠʡʩʷ ʫʯʸʥʳʡ ɺ.ʄ. ɻʣʫʰʢʦʚ ʦʪʤʝʯʘʣ: çɸ.ʀ. ʂʠʪʦʚ ï ʧʨʠʟʥʘʥʥʳʡ ʧʠʦʥʝʨ ʢʠʙʝʨʥʝʪʠʢʠ, ʟʘʣʦʞʠʚʰʠʡ 

ʦʩʥʦʚʳ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʰʢʦʣʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʕɺʄ ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʝʥʥʳʭ ʠ 

ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʘʜʘʯ. ʗ ʩʘʤ, ʢʘʢ ʠ ʜʝʩʷʪʢʠ ʪʳʩʷʯ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʦʣʫʯʠʣ ʩʚʦʠ ʥʘʯʘʣʴʥʳʝ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʟʥʘʥʠʷ ʠʟ ʝʛʦ ʢʥʠʛʠ çʕʣʝʢʪʨʦʥʥʳʝ ʮʠʬʨʦʚʳʝ ʤʘʰʠʥʳè ï ʧʝʨʚʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʢʥʠʛʠ ʧʦ 

ʕɺʄ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶè. ʇʨʦʬʝʩʩʦʨ ʄʠʯʠʛʘʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɼʞʦʥ ʂʘʨʨ (John Carr, USA) ʚ ʩʚʦʝʡ 

ʤʦʥʦʛʨʘʬʠʠ çʃʝʢʮʠʠ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶè (1958, ʉʐɸ) ʧʠʩʘʣ ʦ ʪʦʤ, ʯʪʦ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʤʘʪʠʢʝ ʧʦʨʷʜʢʘ 150 ʚʳʧʫʱʝʥʥʳʭ ʚ ʤʠʨʝ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʢʥʠʛ, ʚʦʧʨʦʩʳ ʢʘʢ 

ʨʫʯʥʦʛʦ, ʪʘʢ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʣʫʯʰʝ ʚʩʝʛʦ ʦʩʚʝʱʝʥʳ ʚ ʢʥʠʛʝ ɸʥʘʪʦʣʠʷ ʂʠʪʦʚʘ. ɺ ʪʦʤ 

ʞʝ 1956 ʛ. ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɸ.ʀ. ʂʠʪʦʚʘ ʚʳʭʦʜʠʪ ʤʦʥʦʛʨʘʬʠʷ ɸ.ʀ. ʂʠʪʦʚʘ, ʅ.ɸ. ʂʨʠʥʠʮʢʦʛʦ, ʇ.ʅ. ʂʦʤʦʣʦʚʘ 

çʕʣʝʤʝʥʪʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷè (ʜʣʷ ʵʣʝʢʪʨʦʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ). ʆʧʫʙʣʠʢʦʚʘʥʥʘʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʯʝʨʝʟ ʧʦʣʛʦʜʘ ʧʦʩʣʝ ʤʦʥʦʛʨʘʬʠʠ ɸ.ʀ. ʂʠʪʦʚʘ çʕʣʝʢʪʨʦʥʥʳʝ ʮʠʬʨʦʚʳʝ ʤʘʰʠʥʳè, ʵʪʘ ʢʥʠʛʘ ʩʪʘʣʘ ʚʪʦʨʦʡ ʚ 

ʉʉʉʈ ʦʙʱʝʜʦʩʪʫʧʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʥʦʛʨʘʬʠʝʡ.  

ɺ 1958 ʛ. ʚʳʭʦʜʠʪ ʙʨʦʰʶʨʘ ɸ.ʀ. ʂʠʪʦʚʘ çʕʣʝʢʪʨʦʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳè, ʚ ʢʦʪʦʨʦʡ 

ʦʧʠʩʘʥʳ ʚʦʟʤʦʞʥʳʝ ʧʨʠʤʝʥʝʥʠʷ ʕɺʄ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʡ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʨʝʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ. ɺ ʥʝʡ ʚʧʝʨʚʳʝ ʚ ʉʉʉʈ ʙʳʣʘ ʠʟʣʦʞʝʥʘ ʧʝʨʩʧʝʢʪʠʚʘ 

ʢʦʤʧʣʝʢʩʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʦʮʝʩʩʦʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʪʨʘʥʝ ʥʘ 

ʦʩʥʦʚʝ ɽʜʠʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ (ɽɻʉɺʎ). ɺ ʵʪʦʤ ʞʝ ʛʦʜʫ ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʩ 

ʅ.ɸ. ʂʨʠʥʠʮʢʠʤ ʧʫʙʣʠʢʫʝʪ ʝʱʸ ʦʜʥʫ ʢʥʠʛʫ, çʕʣʝʢʪʨʦʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳè. ʕʪʘ ʢʥʠʛʘ ʙʳʣʘ 

ʧʝʨʝʚʝʜʝʥʘ ʥʘ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʠʟʜʘʪʝʣʴʩʪʚʦʤ çPergamon Pressè ʠ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ ʉʐɸ, 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʏʝʭʦʩʣʦʚʘʢʠʠ, ʌʨʘʥʮʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ. ɺ 1965 ʛ. ʠʟʜʘʪʝʣʴʩʪʚʦʤ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈ 

ʚʳʧʫʱʝʥʦ ʚʪʦʨʦʝ, ʧʝʨʝʨʘʙʦʪʘʥʥʦʝ ʠ ʜʦʧʦʣʥʝʥʥʦʝ ʠʟʜʘʥʠʝ ʵʪʦʡ ʢʥʠʛʠ. ʆʙʱʠʡ ʪʠʨʘʞ ʜʚʫʭ ʠʟʜʘʥʠʡ ʩʦʩʪʘʚʠʣ 

61 000 ʵʢʟʝʤʧʣʷʨʦʚ. ɺ 1950-ʝ ʛʛ. ʧʝʨʚʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʣʠʪʝʨʘʪʫʨʘ ʧʦʩʪʫʧʘʣʘ ʚ ʂʅʈ ʠʟ ʜʨʫʞʝʩʪʚʝʥʥʦʛʦ 

ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ. ʕʪʦ ʙʳʣʠ ʠ ʜʚʝ ʤʦʥʦʛʨʘʬʠʠ ɸ.ʀ. ʂʠʪʦʚʘ, ʦʢʘʟʘʚʰʠʝ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʘʥʦʚʣʝʥʠʝ ʠ 

ʨʘʟʚʠʪʠʝ ʢʠʪʘʡʩʢʦʛʦ ʢʦʤʧʴʶʪʝʨʦʩʪʨʦʝʥʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ.  

ɺ 1959 ʛ. ɸ.ʀ. ʂʠʪʦʚ, ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʩ ʅ.ɸ. ʂʨʠʥʠʮʢʠʤ, ʧʫʙʣʠʢʫʝʪ ʢʣʘʩʩʠʯʝʩʢʠʡ ʫʯʝʙʥʠʢ-

ʤʦʥʦʛʨʘʬʠʶ çʕʣʝʢʪʨʦʥʥʳʝ ʮʠʬʨʦʚʳʝ ʤʘʰʠʥʳ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè. ʂʥʠʛʘ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʚ ʩʪʨʘʥʝ 

ʦʬʠʮʠʘʣʴʥʳʤ ʫʯʝʙʥʠʢʦʤ ʧʦ ʕɺʄ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʦʬʠʮʠʘʣʴʥʦ ʜʦʧʫʱʝʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʦʤ 

ʦʙʨʘʟʦʚʘʥʠʷ ʉʉʉʈ ʜʣʷ ʦʙʫʯʝʥʠʷ ʚ ʠʥʩʪʠʪʫʪʘʭ ʠ ʫʥʠʚʝʨʩʠʪʝʪʘʭ. ʆʙ ʵʪʦʡ ʢʥʠʛʝ ʇʨʝʟʠʜʝʥʪ ɸʢʘʜʝʤʠʠ ʥʘʫʢ 

ʉʉʉʈ ɻ.ʀ. ʄʘʨʯʫʢ ʧʠʩʘʣ: çɺ 1959 ʛʦʜʫ ʧʦʷʚʠʣʩʷ ʜʨʫʛʦʡ ʝʛʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʪʨʫʜ, ʥʘʧʠʩʘʥʥʳʡ ʚʤʝʩʪʝ ʩ 

ʅ.ɸ. ʂʨʠʥʠʮʢʠʤ ï çʕʣʝʢʪʨʦʥʥʳʝ ʮʠʬʨʦʚʳʝ ʤʘʰʠʥʳ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè. ʕʪʦ ʙʳʣʘ ʬʘʢʪʠʯʝʩʢʠ 

ʵʥʮʠʢʣʦʧʝʜʠʷ ʥʘʫʢʠ ʦʙ ʕɺʄ. ʄʥʦʛʠʝ ʧʦʢʦʣʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʚ ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʠ ʚʫʟʘʭ ʩʪʨʘʥʳ ʩ ʧʦʤʦʱʴʶ 

ʵʪʦʡ ʟʘʤʝʯʘʪʝʣʴʥʦʡ ʢʥʠʛʠ ʧʦʣʫʯʠʣʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʩʪʘʣʠ ʧʝʨʚʦʢʣʘʩʩʥʳʤʠ ʫʯʝʥʳʤʠ ʚʦ 

ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʟʥʘʥʠʡè. ʀʟʜʘʥʘ ʚ ʈʫʤʳʥʠʠ, ɺʝʥʛʨʠʠ, ɻʝʨʤʘʥʩʢʦʡ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝ ʠ ʨʷʜʝ 

ʜʨʫʛʠʭ ʩʪʨʘʥ. ɺʪʦʨʦʝ ʩʪʝʨʝʦʪʠʧʥʦʝ ʠʟʜʘʥʠʝ ʫʯʝʙʥʠʢʘ-ʵʥʮʠʢʣʦʧʝʜʠʠ çʕʣʝʢʪʨʦʥʥʳʝ ʮʠʬʨʦʚʳʝ ʤʘʰʠʥʳ ʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè ʚ 1961 ʛʦʜʫ. ʆʙ ʵʪʦʡ ʢʥʠʛʝ ʚ ʩʚʦʠʭ ʚʦʩʧʦʤʠʥʘʥʠʷʭ ʚʝʪʝʨʘʥ ʢʘʬʝʜʨʳ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ ʄʕʀ (ʧʝʨʚʦʡ ʢʘʬʝʜʨʳ ʕɺʄ ʚ ʩʪʨʘʥʝ), ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ ɸ.ʂ. ʇʦʣʷʢʦʚ ʥʘʧʠʩʘʣ ʪʘʢ: çʋʯʝʙʥʠʢ 

ɸ.ʀ. ʂʠʪʦʚʘ ʠ ʅ.ɸ. ʂʨʠʥʠʮʢʦʛʦ ʧʦ ʕɺʄ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʚ ʪʦ ʚʨʝʤʷ, ʥʘʚʝʨʥʦ, ʙʳʣ ʦʜʥʠʤ ʠʟ ʣʫʯʰʠʭ ʚ 

ʤʠʨʝè. ʆʙʱʠʡ ʪʠʨʘʞ ʠʥʦʩʪʨʘʥʥʳʭ ʠ ʜʚʫʭ ʩʦʚʝʪʩʢʠʭ ʠʟʜʘʥʠʡ ʩʦʩʪʘʚʠʣ ʩʚʳʰʝ 130 000 ʵʢʟʝʤʧʣʷʨʦʚ.ʂʥʠʛʠ 

ɸ.ʀ. ʂʠʪʦʚʘ ʚʪʦʨʦʛʦ ʧʝʨʠʦʜʘ (1967, 1970 ʠ 1971) ʥʘʮʝʣʝʥʳ ʥʘ ʩʦʟʜʘʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ 

ʦʪʨʘʩʣʝʚʳʭ ɸʉʋ. ʂʥʠʛʠ ɸ.ʀ. ʂʠʪʦʚʘ ʪʨʝʪʴʝʛʦ ʧʝʨʠʦʜʘ (1976, 1977 ʠ 1983) ʧʦʩʚʷʱʝʥʳ ʩʦʟʜʘʥʠʶ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ɸʉʋ ʜʣʷ ʤʝʜʠʮʠʥʳ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ.  

VI . ɺʂʃɸɼ ɸ.ʀ. ʂʀʊʆɺɸ ʀ ʈʋʂʆɺʆɼʀʄʆɻʆ ʀʄ ɺʎ ˉ1 ʄʆ ʉʉʉʈ  

ɺ ʉʆɿɼɸʅʀɽ ʈɸʂɽʊʅʆɻʆ ʑʀʊɸ ʉʉʉʈ ʀ ʆʉɺʆɽʅʀɽ ʂʆʉʄʆʉɸ 

ʀʤʝʥʥʦ ʚ 2020-ʤ ʛʦʜʫ, ʥʘʢʘʥʫʥʝ 60-ʣʝʪʥʝʛʦ ʶʙʠʣʝʷ ʧʝʨʚʦʛʦ ʚ ʠʩʪʦʨʠʠ ʧʦʣʸʪʘ ʚ ʢʦʩʤʦʩ ʖʨʠʷ 

ɸʣʝʢʩʝʝʚʠʯʘ ɻʘʛʘʨʠʥʘ, ʥʝʦʙʭʦʜʠʤʦ ʚʩʧʦʤʥʠʪʴ ʪʫ ʙʦʣʴʰʫ  ʁʨʦʣʴ, ʢʦʪʦʨʫʶ ʠʛʨʘʣ ʢʦʣʣʝʢʪʠʚ ɺʎ ˉ1 ʄʆ 

ʉʉʉʈ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʙʘʣʣʠʩʪʠʯʝʩʢʠʭ ʨʘʩʯʸʪʦʚ ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʥʘʩʪʫʧʣʝʥʠʷ ʥʘʯʘʣʘ 

ʢʦʩʤʠʯʝʩʢʦʡ ʵʨʳ. ʇʦ ʩʣʦʚʘʤ ʚʝʪʝʨʘʥʘ ɺʎ ˉ1, ʧʦʣʢʦʚʥʠʢʘ ɺ.ʇ. ʀʩʘʝʚʘ: çʉʦʟʜʘʥʥʳʡ ʚ ʤʘʝïʠʶʥʝ 1954 ʛ. ʧʦ 

ʠʥʠʮʠʘʪʠʚʝ ɸʥʘʪʦʣʠʷ ʀʚʘʥʦʚʠʯʘ ʂʠʪʦʚʘ ʧʝʨʚʳʡ ʚ ʩʪʨʘʥʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʮʝʥʪʨ (ɺʎ ˉ 1 ʄʠʥʦʙʦʨʦʥʳ 

ʉʉʉʈ/ ʎʅʀʀ-27 ʄʆ ʉʉʉʈ ï ʚ/ʯ 01168), ʟʘʤʳʰʣʷʣʩʷ ʝʛʦ ʩʦʟʜʘʪʝʣʝʤ ʠ ʬʘʢʪʠʯʝʩʢʠʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʫʶʱʠʭ 6 ʣʝʪ (1954ï1960) ʢʘʢ ʚʘʞʥʝʡʰʝʝ ʟʚʝʥʦ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʨʘʩʯʸʪʦʚ ʥʘ ʙʘʟʝ ʩʘʤʦʡ 

ʤʦʱʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʪʦʛʦ ʚʨʝʤʝʥʠ (ʕɺʄ çʉʪʨʝʣʘè) ʚ ʠʥʪʝʨʝʩʘʭ ɺʦʦʨʫʞʸʥʥʳʭ 
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ʩʠʣ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʝʰʝʥʠʷ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʠʭ ʟʘʜʘʯè. ʅʝʤʘʣʦʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʙʳʣʦ ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, 

ʯʪʦ ɸ.ʀ. ʂʠʪʦʚ ʚ 1952 ʛʦʜʫ ʟʘʱʠʪʠʣ ʢʘʥʜʠʜʘʪʩʢʫʶ ʜʠʩʩʝʨʪʘʮʠʶ çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʟʘʜʘʯ ʚʥʝʰʥʝʡ 

ʙʘʣʣʠʩʪʠʢʠ ʨʘʢʝʪ ʜʘʣʴʥʝʛʦ ʜʝʡʩʪʚʠʷè. ɿʘʱʠʪʘ ʩʦʩʪʦʷʣʘʩʴ ʥʘ ʋʯʸʥʦʤ ʩʦʚʝʪʝ ʚ ʅʀʀ-4 ʄʆ ʉʉʉʈ ï ʛʣʘʚʥʦʤ 

ʮʝʥʪʨʝ ʩʦʚʝʪʩʢʦʡ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ ʤʳʩʣʠ. ɺʦʪ ʢʘʢ ʦʙ ʵʪʦʤ ʧʠʰʝʪ ʚ ʩʚʦʠʭ ʚ ʩʚʦʠʭ ʚʦʩʧʦʤʠʥʘʥʠʷʭ 

ʜʨʫʛʦʡ ʚʝʪʝʨʘʥ ɺʎ ˉ1, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʧʦʣʢʦʚʥʠʢ ɻ.ɸ. ʄʠʨʦʥʦʚ: çɺ 1956 ʛ. ʠ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʥʝʩʢʦʣʴʢʦ 

ʣʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ, ʧʨʦʚʝʜʸʥʥʳʝ ʧʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ɸ.ʀ. ʂʠʪʦʚʘ, ʧʦʟʚʦʣʠʣʠ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʦʛʨʘʤʤʳ ʧʫʩʢʘ ʧʝʨʚʳʭ ʙʘʣʣʠʩʪʠʯʝʩʢʠʭ ʨʘʢʝʪ ʜʘʣʴʥʝʛʦ ʜʝʡʩʪʚʠʷ, 

ʟʘʧʫʩʢʦʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚ ɿʝʤʣʠ, ʟʘʣʦʞʠʪʴ ʪʦʪ ʬʫʥʜʘʤʝʥʪ, ʥʘ ʙʘʟʝ ʢʦʪʦʨʦʛʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʙʳʣʠ 

ʦʙʝʩʧʝʯʝʥʳ ʧʦʣʸʪʳ ʚ ʢʦʩʤʦʩ ʧʝʨʚʳʭ ʩʦʚʝʪʩʢʠʭ ʢʦʩʤʦʥʘʚʪʦʚè. ɺʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ɺʎ ˉ1 ʙʳʣʦ ʧʨʦʚʝʜʝʥʠʝ 

ʥʘ ʕɺʄ ʨʘʩʯʸʪʦʚ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ ʚ ʠʥʪʝʨʝʩʘʭ ʈɺʉʅ ʉʉʉʈ. ʉʚʦʝʚʨʝʤʝʥʥʦ ʠ ʯʸʪʢʦ 

ʧʨʦʚʝʜʸʥʥʳʝ ʚ ɺʎ ˉ1 ʙʘʣʣʠʩʪʠʯʝʩʢʠʝ ʨʘʩʯʸʪʳ ʪʨʘʝʢʪʦʨʠʡ ʤʝʞʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʨʘʢʝʪ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʦʟʤʦʞʥʳʭ ʚʦʝʥʥʳʭ ʩʠʪʫʘʮʠʡ ʙʳʣʠ ʚʘʞʥʳʤ ʚʢʣʘʜʦʤ ʚ ʩʦʟʜʘʥʠʝ ʨʘʢʝʪʥʦ-ʷʜʝʨʥʦʛʦ ʱʠʪʘ 

ʉʉʉʈ. ʄʝʞʜʫ ʩʪʨʘʥʘʤʠ ʅɸʊʆ ʠ ɺʘʨʰʘʚʩʢʦʛʦ ʜʦʛʦʚʦʨʘ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʚʦʝʥʥʳʡ ʧʘʨʠʪʝʪ, ʧʦʟʚʦʣʠʚʰʠʡ 

ʠʟʙʝʞʘʪʴ 3-ʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ ʩ ʥʝʠʟʙʝʞʥʦʡ ʷʜʝʨʥʦʡ ʢʘʪʘʩʪʨʦʬʦʡ. ʂʘʢ ʧʠʰʝʪ ʦʜʠʥ ʠʟ ʧʝʨʚʳʭ ʩʦʚʝʪʩʢʠʭ 

ʚʦʝʥʥʳʭ ʢʠʙʝʨʥʝʪʠʢʦʚ, ʜʨʫʛ ʠ ʩʦʨʘʪʥʠʢ ɸ.ʀ. ʂʠʪʦʚʘ ʩ 1949-ʛʦ ʛʦʜʘ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʧʦʣʢʦʚʥʠʢ 

ʀ.ɹ. ʇʦʛʦʞʝʚ: çɺʦʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʢʠʙʝʨʥʝʪʠʢʠ ʚ ʵʧʦʭʫ çʛʦʥʢʠ ʚʦʦʨʫʞʝʥʠʡè ʚ ʍʍ ʚʝʢʝ ʙʳʣʦ ʪʝʩʥʦ ʩʚʷʟʘʥʦ 

ʩ ʧʨʦʩʚʝʱʝʥʠʝʤ ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʩʪʨʘʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʪʝʭ ʨʝʰʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʦʥʠ ʧʨʠʥʠʤʘʶʪ. ʉʦʟʜʘʚʘʝʤʳʝ ʢʠʙʝʨʥʝʪʠʢʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʨʠʤʝʥʝʥʠʷ ʚʦʦʨʫʞʝʥʠʷ ʠ 

ʨʘʩʯʸʪʳ ʠʭ ʦʞʠʜʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʕɺʄ ʫʙʝʜʠʪʝʣʴʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʪʦʤ, ʯʪʦ ʥʘʞʘʪʠʝʤ 

ʷʜʝʨʥʦʡ ʢʥʦʧʢʠ ʚʦʡʥʫ ʚʳʠʛʨʘʪʴ ʥʝʣʴʟʷ, ʘ ʧʨʦʠʛʨʘʪʴ ʝʸ ï ʤʦʞʥʦ, ʝʩʣʠ ʥʝ ʨʘʟʚʠʚʘʪʴ ʥʘʫʢʫ, ʢʠʙʝʨʥʝʪʠʢʫ ʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʪʝʭʥʠʢʫ. ʇʦʵʪʦʤʫ ʷ ʫʚʝʨʝʥ, ʯʪʦ ʠ ʚ ʪʦʤ, ʯʪʦ ʟʥʘʤʝʥʠʪʳʡ çʂʘʨʠʙʩʢʠʡ ʢʨʠʟʠʩè 1962 ʛʦʜʘ 

ʟʘʢʦʥʯʠʣʩʷ, ʩʣʘʚʘ ɹʦʛʫ, ʤʠʨʥʦ, ʘ ʥʝ ʷʜʝʨʥʦʡ ʢʘʪʘʩʪʨʦʬʦʡ, ʧʨʦʷʚʠʣʘʩʴ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʨʦʣʴ ʢʠʙʝʨʥʝʪʠʢʠ, ʝʸ 

ʩʘʤʦʦʪʚʝʨʞʝʥʥʦʛʦ ʪʨʫʞʝʥʠʢʘ ɸ.ʀ. ʂʠʪʦʚʘè. 

VII . ʇʀʆʅɽʈ ʆʊɽʏɽʉʊɺɽʅʅʆʁ ʂʀɹɽʈʅɽʊʀʂʀ 

ɺ ʉʉʉʈ ɸ.ʀ. ʂʠʪʦʚ ʙʳʣ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʙʦʨʮʦʚ ʧʦ ʨʝʘʙʠʣʠʪʘʮʠʠ çʙʫʨʞʫʘʟʥʦʡ ʣʞʝʥʘʫʢʠè 

ʢʠʙʝʨʥʝʪʠʢʠ, ʷʚʣʷʷʩʴ ʘʚʪʦʨʦʤ ʧʝʨʚʳʭ ʧʦʟʠʪʠʚʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʦ ʥʝʡ ʠ ʫʙʝʞʜʸʥʥʳʤ ʧʨʦʧʘʛʘʥʜʠʩʪʦʤ ʝʸ 

ʠʜʝʡ. ɺ 1951-52 ʛʦʜʘʭ ɸ.ʀ. ʂʠʪʦʚ, ʦʟʥʘʢʦʤʠʚʰʠʩʴ ʚ ʩʧʝʮʭʨʘʥʝ ʩʝʢʨʝʪʥʦʛʦ ʉʂɹ-245 ʩ ʦʨʠʛʠʥʘʣʦʤ ʢʥʠʛʠ 

çʂʠʙʝʨʥʝʪʠʢʘè ʅʦʨʙʝʨʪʘ ɺʠʥʝʨʘ (ʉʐɸ), ʩʨʘʟʫ ʞʝ ʦʮʝʥʠʣ ʙʦʣʴʰʫʶ ʧʦʣʴʟʫ ʦʙʱʝʩʪʚʫ, ʢʦʪʦʨʫʶ ʤʦʞʝʪ 

ʧʨʠʥʝʩʪʠ ʵʪʘ ʥʦʚʘʷ ʥʘʫʢʘ. ʅʝ ʪʦʣʴʢʦ ʦʮʝʥʠʣ, ʥʦ ʠ ʥʘʧʠʩʘʣ ʨʘʟʚʸʨʥʫʪʫʶ ʧʦʟʠʪʠʚʥʫʶ ʩʪʘʪʴʶ çʆʩʥʦʚʥʳʝ 

ʯʝʨʪʳ ʢʠʙʝʨʥʝʪʠʢʠè, ʯʪʦ ʧʦʪʨʝʙʦʚʘʣʦ ʦʪ ʥʝʛʦ ʧʨʦʷʚʣʝʥʠʷ ʠʩʪʠʥʥʦʛʦ ʛʨʘʞʜʘʥʩʢʦʛʦ ʤʫʞʝʩʪʚʘ. ɿʘʪʝʤ, 

ʧʦʥʘʜʦʙʠʣʦʩʴ ʦʢʦʣʦ ʧʦʣʫʪʦʨʘ ʣʝʪ ʧʫʙʣʠʯʥʳʭ ʚʳʩʪʫʧʣʝʥʠʡ ɸ.ʀ. ʂʠʪʦʚʘ ʠ ʥʝʙʦʣʴʰʦʡ ʛʨʫʧʧʳ ʝʛʦ 

ʩʦʨʘʪʥʠʢʦʚ, ʧʨʝʞʜʝ ʯʝʤ ʀʜʝʦʣʦʛʠʯʝʩʢʠʡ ʦʪʜʝʣ ʎʂ ʂʇʉʉ ʨʘʟʨʝʰʠʣ ʧʫʙʣʠʢʘʮʠʶ ʵʪʦʡ ʩʪʘʪʴʠ ï ʧʝʨʚʦʡ 

ʧʦʟʠʪʠʚʥʦʡ ʧʫʙʣʠʢʘʮʠʠ ʦ ʢʠʙʝʨʥʝʪʠʢʝ ʚ ʉʉʉʈ! ɺ ʩʝʨʝʜʠʥʝ 1955 ʛ. ʵʪʘ ʩʪʘʪʴʷ ʟʘ ʧʦʜʧʠʩʷʤʠ ʘʢʘʜʝʤʠʢʘ ʉ.ʃ. 

ʉʦʙʦʣʝʚʘ, ɸ.ʀ. ʂʠʪʦʚʘ ʠ ɸ.ɸ. ʃʷʧʫʥʦʚʘ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ ʦʩʥʦʚʥʦʤ ʠʜʝʦʣʦʛʠʯʝʩʢʦʤ ʠʟʜʘʥʠʠ ʎʂ ʂʇʉʉ 

ï ʞʫʨʥʘʣʝ ñɺʦʧʨʦʩʳ ʬʠʣʦʩʦʬʠʠò. ʐʠʨʦʢʦʝ ʦʙʩʫʞʜʝʥʠʝ ʵʪʦʡ ʩʪʘʪʴʠ, ʩʪʘʣʦ ʥʘʯʘʣʦʤ ʧʨʠʟʥʘʥʠʷ ʠ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʢʠʙʝʨʥʝʪʠʢʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʊʦʛʜʘ ʞʝ ʚʩʝʩʦʶʟʥʳʡ ʞʫʨʥʘʣ ñʈʘʜʠʦò ʧʫʙʣʠʢʫʝʪ ʝʱʝ 

ʦʜʥʫ ʩʪʘʪʴʶ ɸ.ʀ. ʂʠʪʦʚʘ ï ñʊʝʭʥʠʯʝʩʢʘʷ ʢʠʙʝʨʥʝʪʠʢʘò. ʇʫʙʣʠʢʘʮʠʠ ʵʪʠʭ ʩʪʘʪʝʡ ʧʨʝʜʰʝʩʪʚʦʚʘʣʠ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʳʩʪʫʧʣʝʥʠʷ ɸʥʘʪʦʣʠʷ ʀʚʘʥʦʚʠʯʘ ʠ ʝʛʦ ʩʦʨʘʪʥʠʢʦʚ ʧʝʨʝʜ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ ʄʦʩʢʚʳ ʠ 

ʃʝʥʠʥʛʨʘʜʘ. ɼʦ ʧʫʙʣʠʢʘʮʠʠ ʥʘʧʠʩʘʥʥʦʡ ɸ.ʀ. ʂʠʪʦʚʳʤ ʩʪʘʪʴʠ ñʆʩʥʦʚʥʳʝ ʯʝʨʪʳ ʢʠʙʝʨʥʝʪʠʢʠò ʚ 1955 ʛʦʜʫ, 

ʢʠʙʝʨʥʝʪʠʢʘ ʚ ʉʉʉʈ ʙʳʣʘ ʧʦʜ ʟʘʧʨʝʪʦʤ ʠ ʠʤʝʥʦʚʘʣʘʩʴ ʥʝ ʠʥʘʯʝ, ʢʘʢ ʙʫʨʞʫʘʟʥʘʷ ʣʞʝʥʘʫʢʘ.  

ɽʛʦ ʜʨʫʛ ʠ ʩʦʨʘʪʥʠʢ ɸ.ɸ. ʃʷʧʫʥʦʚʘ ʚ 1970 ʛʦʜʫ ʚ ʩʚʦʝʡ ʪʝʣʝʛʨʘʤʤʝ, ʧʦʟʜʨʘʚʣʷʶʱʝʡ ɸ.ʀ. ʂʠʪʦʚʘ ʩ 

ʧʷʪʠʜʝʩʷʪʠʣʝʪʥʠʤ ʶʙʠʣʝʝʤ ʥʘʟʳʚʘʝʪ ʝʛʦ çʧʝʨʚʳʤ ʨʳʮʘʨʝʤ ʢʠʙʝʨʥʝʪʠʢʠè. ɽʛʦ ʥʘʫʯʥʳʝ ʪʨʫʜʳ ʠ ʩʪʘʪʴʠ, 

ʥʘʧʠʩʘʥʥʳʝ ʠʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ ʩʦʚʤʝʩʪʥʦ ʩ ɸ. ʀ. ɹʝʨʛʦʤ, ɸ. ɸ. ʃʷʧʫʥʦʚʳʤ ʠ ʉ. ʃ. ʉʦʙʦʣʝʚʳʤ, 

ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʧʝʨʠʦʜʫ 1952ï1961 ʛʛ., ʩʳʛʨʘʣʠ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʚ ʧʨʠʟʥʘʥʠʠ ʢʠʙʝʨʥʝʪʠʢʠ ʢʘʢ ʥʘʫʢʠ ʠ 

ʩʪʘʥʦʚʣʝʥʠʠ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ ʠ ʚ ʩʪʨʘʥʘʭ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʣʘʛʝʨʷ. ʇʦ ʩʣʦʚʘʤ ʜ.ʪ.ʥ., 

ʧʨʦʬʝʩʩʦʨʘ ʂ.ʀ. ʂʫʨʙʘʢʦʚʘ: çʆʮʝʥʠʚʘʷ ʩ ʚʳʩʦʪʳ ʩʝʛʦʜʥʷʰʥʝʛʦ ʚʨʝʤʝʥʠ ʚʳʩʪʫʧʣʝʥʠʝ ʩ ʪʘʢʦʡ ʩʪʘʪʴʸʡ ʚ 

ʞʫʨʥʘʣʝ çɺʦʧʨʦʩʳ ʬʠʣʦʩʦʬʠʠè, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ ʙʳʣ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʫʞʝʩʪʚʝʥʥʳʡ 

ʧʦʩʪʫʧʦʢ, ʢʦʪʦʨʳʡ ʤʦʛ ʟʘʚʝʨʰʠʪʴʩʷ ʜʦʚʦʣʴʥʦ ʧʝʯʘʣʴʥʦ ʜʣʷ ʚʩʝʭ ʪʨʸʭ ʘʚʪʦʨʦʚ. ʂʦʥʝʯʥʦ, ʦʩʥʦʚʥʳʤ 

ʘʚʪʦʨʦʤ ʠ ʠʥʠʮʠʘʪʦʨʦʤ ʵʪʦʡ ʩʪʘʪʴʠ ʙʳʣ ɸ.ʀ. ʂʠʪʦʚ. ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʣʠʯʥʦ ʜʣʷ 

ɸ.ʀ. ʂʠʪʦʚʘ ʙʫʜʫʪ ʩʢʘʟʳʚʘʪʴʩʷ ʧʦʟʜʥʝʝ, ʥʦ ʵʪʦʪ ʝʛʦ ʧʦʩʪʫʧʦʢ ʜʦ ʩʠʭ ʧʦʨ, ʧʦ ʤʦʝʤʫ ʤʥʝʥʠʶ, ʥʝʜʦʦʮʝʥʸʥ. 

ʌʘʢʪʠʯʝʩʢʠ ʵʪʦ ɸʥʘʪʦʣʠʡ ʀʚʘʥʦʚʠʯ ʂʠʪʦʚ ʵʪʫ ʩʪʘʪʴʶ ʥʘʧʠʩʘʣ. ʕʪʦ ʩʝʡʯʘʩ, ʢʘʢ ʩʢʘʟʘʣ ʊʚʘʨʜʦʚʩʢʠʡ 

çʂʘʞʜʳʡ ʤʥʠʪ ʩʝʙʷ ʩʪʨʘʪʝʛʦʤ, ʚʠʜʷ ʙʦʡ ʩʦ ʩʪʦʨʦʥʳè. ɸ ʧʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ ɸʥʘʪʦʣʠʡ 

ʀʚʘʥʦʚʠʯ ʚ ʩʝʢʨʝʪʥʦʡ ʙʠʙʣʠʦʪʝʢʝ ʉʂɹ-245 ʧʠʩʘʣ ʚ 1952-ʤ ʛʦʜʫ ʩʚʦʶ ʩʪʘʪʴʶ çʆʩʥʦʚʥʳʝ ʯʝʨʪʳ 

ʢʠʙʝʨʥʝʪʠʢʠè. ɺʝʜʴ ʝʱʸ ʙʳʣ ʞʠʚ ʪʦʚʘʨʠʱ ʉʪʘʣʠʥ. ʅʘʧʠʩʘʪʴ ʪʘʢʫʶ ʩʪʘʪʴʶ ʚ ʪʦ ʚʨʝʤʷ ï ʜʣʷ ʵʪʦʛʦ ʥʘʜʦ 

ʙʳʣʦ ʠʤʝʪʴ ʢʦʣʦʩʩʘʣʴʥʦʝ ʤʫʞʝʩʪʚʦè.  

ɺ 1956 ʛ. ʩʪʘʪʴʷ çʆʩʥʦʚʥʳʝ ʯʝʨʪʳ ʢʠʙʝʨʥʝʪʠʢʠè ʧʫʙʣʠʢʫʝʪʩʷ ʚ ʗʧʦʥʠʠ ʠ ʨʷʜʝ ʜʨʫʛʠʭ ʩʪʨʘʥ. 

ʇʨʝʟʠʜʝʥʪ ɸʅ ʉʉʉʈ ʚ 1986-1991 ʛʦʜʘʭ ɻ.ʀ. ʄʘʨʯʫʢ ʪʘʢ ʦʮʝʥʠʣ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʡ ʩʪʘʪʴʠ: çɺ 1955 ʛ. ʚ 

ʯʝʪʚʝʨʪʦʤ ʥʦʤʝʨʝ ʞʫʨʥʘʣʘ çɺʦʧʨʦʩʳ ʬʠʣʦʩʦʬʠʠè ʧʦʷʚʠʣʘʩʴ ʧʝʨʚʘʷ ʚ ʉʉʉʈ ʩʪʘʪʴʷ ʧʦ ʢʠʙʝʨʥʝʪʠʢʝ 

ʉ.ʃ. ʉʦʙʦʣʝʚʘ, ɸ.ʀ. ʂʠʪʦʚʘ ʠ ɸ.ɸ. ʃʷʧʫʥʦʚʘ, ʚ ʢʦʪʦʨʦʡ ʘʚʪʦʨʳ ʛʣʫʙʦʢʦ ʠ ʩʦʜʝʨʞʘʪʝʣʴʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʣʠ 

ʟʥʘʯʝʥʠʝ ʢʠʙʝʨʥʝʪʠʢʠ, ʚ ʪʝ ʚʨʝʤʝʥʘ ʧʦʜʚʝʨʛʘʚʰʝʡʩʷ ʦʰʝʣʦʤʣʷʶʱʠʤ ʥʘʧʘʜʢʘʤ ʥʘʫʯʥʳʭ ʢʨʫʛʦʚ. ɺ ʩʪʘʪʴʝ 
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ʘʚʪʦʨʳ ʨʘʩʩʤʦʪʨʝʣʠ ʦʙʱʝʥʘʫʯʥʦʝ ʟʥʘʯʝʥʠʝ ʢʠʙʝʨʥʝʪʠʢʠ ʢʘʢ ʥʘʨʦʞʜʘʚʰʝʡʩʷ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʪʠʢʠ, 

ʪʝʦʨʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʯʸʪʥʳʭ ʤʘʰʠʥ ʠ ʪʝʦʨʠʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʕʪʘ ʩʪʘʪʴʷ ʠʤʝʣʘ 

ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʥʦʚʦʡ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ ʠ ʦʩʫʱʝʩʪʚʠʣʘ ʧʝʨʝʣʦʤ ʚ ʩʦʟʥʘʥʠʠ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ 

ʧʦʣʫʯʠʣʠ ʪʚʸʨʜʫʶ ʦʩʥʦʚʫ ʥʦʚʦʡ ʥʘʨʦʜʠʚʰʝʡʩʷ ʥʘʫʢʠ. ɿʥʘʯʝʥʠʝ ʵʪʦʡ ʩʪʘʪʴʠ ʜʣʷ ʥʘʫʢʠ ʪʨʫʜʥʦ 

ʧʝʨʝʦʮʝʥʠʪʴè. ɼʨʫʛ ʠ ʩʦʨʘʪʥʠʢ ɸ.ʀ. ʂʠʪʦʚʘ ɸ.ɸ. ʃʷʧʫʥʦʚ ʚ ʩʚʦʝʡ ʧʦʟʜʨʘʚʠʪʝʣʴʥʦʡ ʪʝʣʝʛʨʘʤʤʝ, ʚ ʩʚʷʟʠ ʩ 

ʝʛʦ 50-ʣʝʪʠʝʤ, ʥʘʟʳʚʘʝʪ ɸ.ʀ. ʂʠʪʦʚʘ çʧʝʨʚʳʤ ʨʳʮʘʨʝʤ ʢʠʙʝʨʥʝʪʠʢʠè. 

VIII . ɺʂʃɸɼ ɺ ʈɸɿʈɸɹʆʊʂʋ ʅʆɺʓʍ ʕɺʄ. ʉʆɿɼɸʊɽʃʔ ʕɺʄ ʆɹʈɸɹʆʊʂʀ ʀʅʌʆʈʄɸʎʀʀ ʆʊ ʈɸɼʀʆʃʆʂɸʊʆʈʆɺ 

ʂʈʋɻʆɺʆɻʆ ʆɹɿʆʈɸ ʀ ɼʆ ʇʆɼɻʆʊʆɺʂʀ ɿɸʇʋʉʂʆɺ ɹɸʃʃʀʉʊʀʏɽʉʂʀʍ ʈɸʂɽʊ 

ɼʝʷʪʝʣʴʥʦʩʪʴ ɸ.ʀ. ʂʠʪʦʚʘ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʕɺʄ ʥʘʯʘʣʘʩʴ ʩ ʥʘʣʘʜʢʠ ʚ ʀʊʄʠɺʊ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ 

ʩʦʚʝʪʩʢʠʭ ʕɺʄ ï ɹʕʉʄ ɸʅ ʉʉʉʈ. ɺʝʪʝʨʘʥ ʀʊʄʠɺʊ ʀ.ʄ. ʃʠʩʦʚʩʢʠʡ ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ çɺʦʩʧʦʤʠʥʘʥʠʷ ʦ 

ʚʩʪʨʝʯʘʭ ʩ ʧʠʦʥʝʨʘʤʠ ʢʠʙʝʨʥʝʪʠʢʠè ʧʠʰʝʪ: çɺʩʝ ʤʳ, ʩʦʪʨʫʜʥʠʢʠ ʀʥʩʪʠʪʫʪʘ ʪʦʯʥʦʡ ʤʝʭʘʥʠʢʠ ʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ɸʅ ʉʉʉʈ, ʭʦʨʦʰʦ ʟʥʘʣʠ ʠ ʫʚʘʞʘʣʠ ɸʥʘʪʦʣʠʷ ʀʚʘʥʦʚʠʯʘ ʂʠʪʦʚʘ ï ʩ 1952 ʛʦʜʘ 

ʥʘʯʘʣʴʥʠʢʘ ʦʪʜʝʣʘ ʕɺʄ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ɸʨʪʠʣʣʝʨʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʠʤ. ʌ.ʕ. ɼʟʝʨʞʠʥʩʢʦʛʦ. ɺ ʥʘʯʘʣʝ 

1953 ʛʦʜʘ ʦʥ, ʪʨʠʜʮʘʪʠʜʚʫʭʣʝʪʥʠʡ ʤʘʡʦʨ, ʙʳʣ ʧʨʠʢʦʤʘʥʜʠʨʦʚʘʥ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʦʙʦʨʦʥʳ ʉʉʉʈ ʢ 

ʀʊʄʠɺʊ ɸʅ ʉʉʉʈ. ʊʘʤ ʦʥ ʧʨʠʥʠʤʘʣ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʧʫʩʢʦ-ʥʘʣʘʜʦʯʥʳʭ ʨʘʙʦʪʘʭ ʧʦ ʕɺʄ çɹʕʉʄ ɸʅ 

ʉʉʉʈè. ʀ.ʄ. ʃʠʩʦʚʩʢʠʡ ʦʩʦʙʦ ʚʳʜʝʣʷʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʧʨʦʮʝʩʩʦʤ ʥʘʣʘʜʢʠ ʫʢʘʟʘʥʥʦʡ ʕɺʄ 

ɸ.ʀ. ʂʠʪʦʚʳʤ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ, ʢʘʢ ʠʤ ʪʦʛʜʘ ʢʘʟʘʣʦʩʴ, çʪʨʝʪʴʝʩʪʝʧʝʥʥʘʷ ʨʘʙʦʪʘè ʧʦ ʥʘʧʠʩʘʥʠʶ ʠʥʩʪʨʫʢʮʠʠ 

ʜʣʷ ʙʫʜʫʱʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʘʥʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ.  

ʂʘʢ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʚʩʝ ʫʙʝʜʠʣʠʩʴ, ɸ.ʀ. ʂʠʪʦʚʳʤ ʙʳʣ ʩʜʝʣʘʥ ʢʨʘʡʥʝ ʚʘʞʥʳʡ ʠ ʚʝʩʴʤʘ ʧʦʣʝʟʥʳʡ 

ʜʦʢʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʘʢʘʜʝʤʠʢ ʄ.ɺ. ʂʝʣʜʳʰ ʚ ʦʪʚʝʪ ʥʘ ʠʭ ʢʨʠʪʠʢʫ ʥʘ ʪʦ, ʯʪʦ ʕɺʄ çɹʕʉʄ ɸʅ ʉʉʉʈè, 

ʠʩʧʦʣʴʟʫʝʤʘʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ʨʫʢʦʚʦʜʠʤʦʛʦ ʠʤ ʆʇʄ ʄʀɸʅ, ʥʝ ʠʤʝʝʪ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ ʝʸ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺ ɺʎ ˉ1 ʄʆ ʉʉʉʈ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ.ʀ. ʂʠʪʦʚʘ ʠ ʧʨʠ ʝʛʦ ʘʢʪʠʚʥʦʤ ʫʯʘʩʪʠʠ ʙʳʣʠ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ, ʠʟʛʦʪʦʚʣʝʥʳ ʠ ʩʜʘʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʜʚʝ ʕɺʄ: çʄ-100è ʠ çʋʜʘʨè. ʇʝʨʚʘʷ ʠʟ ʥʠʭ ʙʳʣʘ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʦʪ ʨʘʜʠʦʣʦʢʘʪʦʨʦʚ ʢʨʫʛʦʚʦʛʦ ʦʙʟʦʨʘ, ʚʪʦʨʘʷ ï ʜʣʷ 

ʧʦʜʛʦʪʦʚʢʠ ʟʘʧʫʩʢʦʚ ʙʘʣʣʠʩʪʠʯʝʩʢʠʭ ʨʘʢʝʪ. ʉʦʟʜʘʥʥʘʷ ʚ 1958/59 ʛʦʜʘʭ ʕɺʄ çʄ-100è ʠʤʝʣʘ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ 

100 ʪʳʩʷʯʘʤ ʦʧʝʨʘʮʠʡ ʚ ʩʝʢʫʥʜʫ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦʪ ʚʳʜʘʶʱʠʡʩʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʫʩʧʝʭ, ʧʦʷʚʠʣʘʩʴ ʵʪʘ 

ʕɺʄ ʙʝʟ ʣʠʰʥʝʡ ʰʫʤʠʭʠ, ʪʘʢ ʢʘʢ ʝʸ ʨʘʟʨʘʙʦʪʢʘ ʦʪʥʦʩʠʣʘʩʴ ʢ ʨʘʟʨʷʜʫ ʩʝʢʨʝʪʥʳʭ. ɸ.ʀ. ʂʠʪʦʚ ʙʳʣ ʛʣʘʚʥʳʤ 

ʢʦʥʩʪʨʫʢʪʦʨʦʤ ʕɺʄ çʄ-100è, ʨʘʟʨʘʙʦʪʘʚʰʠʤ ʠʜʝʦʣʦʛʠʶ ʵʪʦʡ ʕɺʄ ʠ ʝʸ ʘʨʭʠʪʝʢʪʫʨʫ, ʧʨʠʯʸʤ ʜʣʷ ʩʦʟʜʘʥʠʷ 

çʄ-100è ʦʥ ʩʬʦʨʤʠʨʦʚʘʣ ʦʪʜʝʣʴʥʦʝ ʥʦʚʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ. ɸ.ʀ. ʂʠʪʦʚ ʦʙʣʘʜʘʣ ʚʝʩʴʤʘ ʚʘʞʥʳʤ ʢʘʯʝʩʪʚʦʤ 

ʥʘʫʯʥʦʛʦ ʨʫʢʦʚʦʜʠʪʝʣʷ ʢʦʣʣʝʢʪʠʚʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ï ʦʪʢʨʳʚʘʪʴ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚ ʩʧʝʮʠʘʣʠʩʪʘʭ ʩʪʨʝʤʣʝʥʠʝ 

ʨʘʙʦʪʘʪʴ ʪʚʦʨʯʝʩʢʠ, ʥʝ ʩʯʠʪʘʷʩʴ ʩʦ ʚʨʝʤʝʥʝʤ. ʕʪʦʛʦ ʦʥ ʜʦʙʠʚʘʣʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʦʩʪʘʥʦʚʢʦʡ ʠʥʪʝʨʝʩʥʳʭ 

ʟʘʜʘʯ, ʣʠʯʥʳʤ ʧʨʠʤʝʨʦʤ, ʠ ʧʦʦʱʨʝʥʠʝʤ ʪʚʦʨʯʝʩʢʦʡ ʠʥʠʮʠʘʪʠʚʳ.  

ɺʝʪʝʨʘʥ ɺʎ ˉ1, ʧʦʣʢʦʚʥʠʢ ɻ.ɹ. ʉʤʠʨʥʦʚ ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ çʉʦʟʜʘʪʝʣʴ ʩʘʤʦʡ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʝʡ 

ʕɺʄ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠè ʦʙ ʵʪʦʤ ʚʩʧʦʤʠʥʘʝʪ ʪʘʢ: çéʤʥʝ ʙʳʣʦ ʧʦʨʫʯʝʥʦ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʘʨʠʬʤʝʪʠʯʝʩʢʠ-

ʣʦʛʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʕɺʄ çʄ-100è. ʕʪʦ ʜʝʪʠʱʝ ʪʚʦʨʯʝʩʢʦʡ ʤʳʩʣʠ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ɸ.ʀ. ʂʠʪʦʚʘ ʚ ʪʦ ʚʨʝʤʷ ʧʨʝʚʟʦʰʣʦ ʧʦ ʩʚʦʝʡ ʩʠʩʪʝʤʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʠ 

ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʤ ʨʝʰʝʥʠʷʤ ʤʥʦʛʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ...ɺʩʧʦʤʠʥʘʶ ʧʦʣʫʯʝʥʠʝ 

ɸ.ʀ. ʂʠʪʦʚʳʤ ʚʤʝʩʪʝ ʩ ʛʨʫʧʧʦʡ ʠʩʧʦʣʥʠʪʝʣʝʡ ʘʚʪʦʨʩʢʦʛʦ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʩ ʧʨʠʦʨʠʪʝʪʦʤ ʦʪ 27 ʠʶʥʷ 1958 

ʛ. ʥʘ çʇʨʠʥʮʠʧ ʩʦʚʤʝʱʝʥʠʷ ʦʧʝʨʘʮʠʡ ʚ ʕɺʄè1 (ʥʘʟʚʘʥʠʝ ʪʨʝʙʫʝʪ ʫʪʦʯʥʝʥʠʷ). ʕʪʦʪ ʧʨʠʥʮʠʧ ʧʘʨʘʣʣʝʣʴʥʦʛʦ 

(ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ) ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʨʘʟʣʠʯʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʕɺʄ ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʨʘʟʚʠʪʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʧʦʚʳʰʝʥʠʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʕɺʄè.  

ɺ ʕɺʄ çʄ-100è ʚʧʝʨʚʳʝ ʙʳʣʦ ʧʨʠʤʝʥʝʥʦ ʥʝʩʢʦʣʴʢʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʥʦʚʰʝʩʪʚ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ 

ʫʜʘʣʦʩʴ ʜʦʩʪʠʯʴ ʝʸ ʨʝʢʦʨʜʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ɻʣʘʚʥʦʝ ʠʟ ʥʠʭ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʦʣʫʯʠʚʰʝʝ ʨʘʟʚʠʪʠʝ ʚ 

ʤʠʨʦʚʦʤ ʢʦʤʧʴʶʪʝʨʦʩʪʨʦʝʥʠʠ ʠ ʥʘʟʚʘʥʥʦʝ ʢʦʥʚʝʡʝʨʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ ï ʧʘʨʘʣʣʝʣʴʥʘʷ 

(ʦʜʥʦʚʨʝʤʝʥʥʘʷ) ʦʪʨʘʙʦʪʢʘ ʥʝʩʢʦʣʴʢʠʭ ʤʘʰʠʥʥʳʭ ʦʧʝʨʘʮʠʡ ʘʨʠʬʤʝʪʠʯʝʩʢʠʤ ʫʩʪʨʦʡʩʪʚʦʤ (ɸʋ). ɺ ʕɺʄ 

çʄ-100è ʪʘʢʞʝ ʚʧʝʨʚʳʝ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʇɿʋ ʥʘ ʬʝʨʨʠʪʦʚʳʭ ʩʝʨʜʝʯʥʠʢʘʭ ʜʣʷ ʭʨʘʥʝʥʠʷ ʤʘʰʠʥʥʳʭ 

ʢʦʤʘʥʜ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʆɿʋ ʥʝ ʪʦʨʤʦʟʠʣʦ ʨʘʙʦʪʫ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʙʳʣʘ ʩʦʟʜʘʥʘ ʢʵʰ-ʧʘʤʷʪʴ. 

ɸ.ʀ. ʂʠʪʦʚ ʧʨʝʜʣʦʞʠʣ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʦʚʳʡ ʨʝʚʦʣʶʮʠʦʥʥʳʡ ʧʨʠʥʮʠʧ ï ʤʦʜʝʣʠʨʦʚʘʪʴ ʥʘ ʕɺʄ 

çʉʪʨʝʣʘè ʦʪʨʘʙʦʪʢʫ ʤʘʰʠʥʥʳʭ ʢʦʤʘʥʜ ʕɺʄ çʄ-100è.  

ʇʦʤʠʤʦ ʩʦʟʜʘʥʠʷ ʘʧʧʘʨʘʪʫʨʳ (hardware) ʕɺʄ çʄ-100è, ʙʦʣʴʰʘʷ ʢʦʤʘʥʜʘ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ɺʎ  ̄1 

ʩʦʟʜʘʣʘ ʠ ʦʪʣʘʜʠʣʘ ʜʣʷ ʵʪʦʡ ʤʘʰʠʥʳ ʛʨʦʤʘʜʥʳʡ ʢʦʤʧʣʝʢʩ ʩʠʩʪʝʤʥʦʛʦ ʠ ʧʨʠʢʣʘʜʥʦʛʦ ʇʆ. ʕʪʦ ʇʆ 

ʦʩʫʱʝʩʪʚʣʷʣʦ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʦʪ ʩʝʪʠ ʈʃʉ ʩʪʨʘʥʳ, ʦʙʝʩʧʝʯʠʚʘʷ ʨʘʥʥʝʝ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʧʦʷʚʣʝʥʠʷ ʚʦʟʜʫʰʥʳʭ ʮʝʣʝʡ ʧʨʦʪʠʚʥʠʢʘ. ʅʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ɸ.ʀ. ʂʠʪʦʚʳʤ 

ʧʨʠ ʩʦʟʜʘʥʠʠ ʕɺʄ çʄ-100è, ʚʧʦʩʣʝʜʩʪʚʠʠ ʯʘʩʪʠʯʥʦ ʥʘʰʣʠ ʩʚʦʸ ʦʪʨʘʞʝʥʠʝ ʚ ʝʛʦ ʜʦʢʪʦʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ. 

ʅʘ ʙʘʟʝ ʕɺʄ çʄ-100è ʙʳʣʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʠ ʟʘʧʫʱʝʥʘ ʚ ʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʨʘʥʟʠʩʪʦʨʥʘʷ ʕɺʄ 

çʋʜʘʨè.  

IX. ʇʀʆʅɽʈ ɺ ʆɹʃɸʉʊʀ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʓʍ ʉʀʉʊɽʄ ʋʇʈɸɺʃɽʅʀʗ (ɸʉʋ) 

ʇʦ ʩʣʦʚʘʤ ʚʝʪʝʨʘʥʘ ɺʎ ˉ1 ɻ.ɸ. ʄʠʨʦʥʦʚʘ: çɽʱʸ ʧʨʠ ʍʨʫʱʸʚʝ ʚʠʜʥʳʝ ʫʯʸʥʳʝ ʉʉʉʈ çʧʨʦʙʠʚʘʣʠè 

ʜʦʨʦʛʫ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʩʠʩʪʝʤʘʤ ʢʘʢ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 
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ɹʝʟʫʩʣʦʚʥʳʤ ʧʠʦʥʝʨʦʤ ʚ ʵʪʦʤ ʜʝʣʝ ʙʳʣ ɸ.ʀ. ʂʠʪʦʚè. ʇʦʢʠʥʫʚ ʄʆ ʉʉʉʈ, ɸ.ʀ. ʂʠʪʦʚ, ʧʨʦʜʦʣʞʠʣ ʩʚʦʠ 

ʥʘʫʯʥʳʝ ʠʟʳʩʢʘʥʠʷ ʚ ʄʈʇ ʉʉʉʈ, ʨʘʙʦʪʘʷʥʘʯʘʣʴʥʠʢʦʤ ʝʛʦ ɻɺʎ ʠ ʟʘʤʝʩʪʠʪʝʣʝʤ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ 

ʨʘʙʦʪʝ ʅʀʀɸɸ ʄʈʇ. ɿʜʝʩʴ ɸ.ʀ. ʂʠʪʦʚ ʨʫʢʦʚʦʜʠʣ ʨʘʟʨʘʙʦʪʢʦʡ ʦʪʨʘʩʣʝʚʦʡ ɸʉʋ (ʆɸʉʋ ʄʈʇ) ʚ ʢʘʯʝʩʪʚʝ ʝʸ 

ɻʣʘʚʥʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ. ʉʦʟʜʘʥʥʘʷ ʆɸʉʋ ʄʈʇ ʙʳʣʘ ʧʨʠʟʥʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʪʠʧʦʚʦʡ ʜʣʷ ʚʩʝʭ ʜʝʚʷʪʠ 

ʦʙʦʨʦʥʥʳʭ ʤʠʥʠʩʪʝʨʩʪʚ ʉʉʉʈ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ɸ.ʀ. ʂʠʪʦʚ ʚʦʟʛʣʘʚʣʷʣ ʉʦʚʝʪ ɻʣʘʚʥʳʭ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ɸʉʋ 

ʦʙʦʨʦʥʥʳʭ ʦʪʨʘʩʣʝʡ.  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩʚʦʶ ʧʝʨʚʫʶ ʚ ʉʉʉʈ ʤʦʥʦʛʨʘʬʠʶ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʕɺʄ ʠ ʠʭ ʨʘʟʥʦʦʙʨʘʟʥʳʤ 

ʧʨʠʤʝʥʝʥʠʷʤ çʕʣʝʢʪʨʦʥʥʳʝ ʮʠʬʨʦʚʳʝ ʤʘʰʠʥʳè (1956) ɸ.ʀ. ʂʠʪʦʚ ʧʦʩʚʷʪʠʣ ʚʦʧʨʦʩʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕɺʄ 

ʚ ʵʢʦʥʦʤʠʢʝ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʜʣʷ ʨʝʰʝʥʠʷ ʜʨʫʛʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ. ɺ 

ʄʈʇ ʦʥ ʧʨʦʜʦʣʞʘʣ ʨʘʟʚʠʚʘʪʴ ʠ ʥʘ ʜʝʣʝ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩʚʦʠ ʠʜʝʠ. ɺʝʪʝʨʘʥ ʩʦʟʜʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ɸʉʋ 

ɺ.ʇ. ʀʩʘʝʚ ʚ ʩʪʘʪʴʝ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʚ 2009 ʛʦʜʫ ʚ ʞʫʨʥʘʣʝ çʆʪʢʨʳʪʳʝ ʩʠʩʪʝʤʳè ˉ 5 ʧʦʜʯʸʨʢʠʚʘʝʪ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʢʥʠʛʠ ɸ.ʀ. ʂʠʪʦʚʘ çʕʣʝʢʪʨʦʥʥʳʝ ʮʠʬʨʦʚʳʝ ʤʘʰʠʥʳè (1956): çʂʥʠʛʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕɺʄ ʚ ʵʢʦʥʦʤʠʢʝ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʜʣʷ 

ʨʝʰʝʥʠʷ ʜʨʫʛʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ. ʗ ʧʦʣʘʛʘʶ, ʯʪʦ ʵʪʘ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʥʘʫʯʥʘʷ ʤʦʥʦʛʨʘʬʠʷ ʠ ʙʳʣʘ 

ʧʨʝʜʪʝʯʝʡ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ɸʉʋ ʠ ʬʠʢʩʠʨʫʶ ʚʨʝʤʷ ʵʪʦʛʦ ʩʦʙʳʪʠʷ ï 1956-ʡ ʛʦʜ.  

ɼʘʣʝʝ ʚ ʩʣʝʜʫʶʱʝʡ ʩʚʦʝʡ ʨʘʙʦʪʝ Ăʕʣʝʢʪʨʦʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳñ, ʧʦʷʚʠʚʰʝʡʩʷ ʚ 1958-ʤ 

ʛʦʜʫ ʚ ʠʟʜʘʪʝʣʴʩʪʚʝ Ăɿʥʘʥʠʝñ, ɸ.ʀ. ʂʠʪʦʚ ʧʦʜʨʦʙʥʦ ʠʟʣʘʛʘʝʪ ʧʝʨʩʧʝʢʪʠʚʳ ʢʦʤʧʣʝʢʩʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʠ ʧʨʦʮʝʩʩʦʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʚʢʣʶʯʘʷ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ 

ʨʝʰʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʕʪʘ ʢʦʥʮʝʧʮʠʷ (ʧʘʨʘʜʠʛʤʘ) ʠ ʝʸ ʧʫʙʣʠʯʥʦʝ ʠʟʣʦʞʝʥʠʝ ʙʳʣʦ ʚ ʪʦ ʚʨʝʤʷ ʘʢʪʦʤ 

ʛʨʘʞʜʘʥʩʢʦʛʦ ʤʫʞʝʩʪʚʘ, ʪʘʢ ʢʘʢ ʚ ʦʬʠʮʠʘʣʴʥʳʭ ʢʨʫʛʘʭ ʝʱʸ ʛʦʩʧʦʜʩʪʚʦʚʘʣʘ ʬʦʨʤʫʣʠʨʦʚʢʘ Ăʄʘʪʝʤʘʪʠʢʘ ʚ 

ʵʢʦʥʦʤʠʢʝ ʝʩʪʴ ʩʨʝʜʩʪʚʦ ʘʧʦʣʦʛʝʪʠʢʠ ʢʘʧʠʪʘʣʠʟʤʘñ. ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʥʘ ʦʩʥʦʚʝ ʩʚʦʠʭ ʟʥʘʥʠʡ ʠ 

ʙʦʣʝʝ ʯʝʤ 40-ʣʝʪʥʝʛʦ ʦʧʳʪʘ ʫʯʘʩʪʠʷ ʚ ʨʘʟʨʘʙʦʪʢʘʭ ɺʊ ʠ ɸʉʋ, ʩʯʠʪʘʶ ʣʦʛʠʯʥʳʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ: Ăɸʥʘʪʦʣʠʡ 

ʀʚʘʥʦʚʠʯ ʂʠʪʦʚ ʷʚʣʷʝʪʩʷ ʘʚʪʦʨʦʤ ʧʦʥʷʪʠʷ ʠ ʠʜʝʦʣʦʛʦʤ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ɸʉʋñ. ʀʪʘʢ, ʝʩʣʠ ʛʦʚʦʨʠʪʴ ʦʙʨʘʟʥʦ 

ʯʪʦ Ăʚ ʥʘʯʘʣʝ ʙʳʣʦ ʉʣʦʚʦñ, ʪʦ ʵʪʦ ʉʣʦʚʦ ʙʳʣʦ ʩʢʘʟʘʥʦ ɸ.ʀ. ʂʠʪʦʚʳʤ ʨʦʚʥʦ 50 ʣʝʪ ʥʘʟʘʜ.  

ʇʦʵʪʦʤʫ, ʤʳ ʚʧʨʘʚʝ ʩʝʛʦʜʥʷ, ʚ ʜʝʢʘʙʨʝ 2008-ʛʦ ʛʦʜʘ, ʛʦʚʦʨʠʪʴ ʦ ʜʚʦʡʥʦʤ ʶʙʠʣʝʝ: 60-ʣʝʪʠʝ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ɺʊ ʠ ʠʥʬʦʨʤʘʪʠʢʠ, ʘ ʪʘʢʞʝ ʦ 50-ʣʝʪʠʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ɸʉʋè. ʇʦʩʣʝ ʫʚʦʣʴʥʝʥʠʷ ʚ ʧʝʨʚʦʡ 

ʧʦʣʦʚʠʥʝ 1960-ʭ ʛʦʜʦʚ ʠʟ ɺʦʦʨʫʞʝʥʥʳʭ ʩʠʣ ɸ.ʀ. ʂʠʪʦʚʧʨʦʜʦʣʞʘʝʪ ʧʫʙʣʠʢʦʚʘʪʴ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ 

ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ ʠ ʢʥʠʛʠ ʦʙ ʫʧʨʘʚʣʝʥʠʠ ʵʢʦʥʦʤʠʢʦʡ ʩʪʨʘʥʳ ʥʘ ʙʘʟʝ ʕɺʄ ʠ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ. ʂʘʢ ʚʩʧʦʤʠʥʘʝʪ ʂ.ʀ. ʂʫʨʙʘʢʦʚ: çɺ 1960-ʭ ʛʦʜʘʭ ʚ ʊʘʰʢʝʥʪʝ ʩʦʩʪʦʷʣʘʩʴ ʚʩʝʩʦʶʟʥʘʷ ʥʘʫʯʥʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ, ʧʦʩʚʷʱʸʥʥʘʷ ʢʠʙʝʨʥʝʪʠʢʝ, ʠʥʬʦʨʤʘʪʠʢʝ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ. ʕʪʦ ʙʳʣʘ ʚʝʩʴʤʘ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ. ɺ ʥʝʡ ʫʯʘʩʪʚʦʚʘʣʠ, ʘʢʘʜʝʤʠʢ ɸ.ʀ. ɹʝʨʛ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ɸʅ ʉʉʉʈ 

ʅ.ʇ. ɹʫʩʣʝʥʢʦ, ʧʨʦʬʝʩʩʦʨʘ ɸ.ʀ. ʂʠʪʦʚ, ʅ.ɸ. ʂʨʠʥʠʮʢʠʡ, ʈ.ɻ. ʂʦʪʦʚ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʠʟʚʝʩʪʥʳʝ ʫʯʸʥʳʝé 

ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʯʘʩʪʥʠʢʦʚ ʙʳʣʦ ʧʨʠʚʣʝʯʝʥʦ ʢ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʕɺʄ ʚ ʫʧʨʘʚʣʝʥʠʠé. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚʩʝ ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʥʘ ʵʪʦʡ ʚʩʝʩʦʶʟʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʦʪʜʘʚʘʣʠ ʜʦʣʞʥʦʝ ɸ.ʀ. ʂʠʪʦʚʫ 

ʢʘʢ ʛʣʘʚʥʦʤʫ ʘʚʪʦʨʠʪʝʪʫ ʚ ʵʪʦʤ ʚʦʧʨʦʩʝè. ɺ ʪʝ ʛʦʜʳ ɸ.ʀ. ʂʠʪʦʚ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʥʦʚʫʶ ʪʝʭʥʦʣʦʛʠʶ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ñɸʩʩʦʮʠʘʪʠʚʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝò, ʨʫʢʦʚʦʜʠʪ ʩʦʟʜʘʥʠʝʤ ʥʦʚʦʛʦ 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʷʟʳʢʘ ɸʃɻʕʄ ʜʣʷ ʤʘʩʩʦʚʦ ʚʳʧʫʩʢʘʝʤʳʭ ʚ 1960-ʝ ʠ 1970-ʝ ʛʦʜʳ ʕɺʄ çʄʠʥʩʢ-22è ʠ 

çʄʠʥʩʢ-32è. ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʨʘʙʦʪ ʦʪʨʘʞʝʥʳ ʚ ʝʛʦ ʤʦʥʦʛʨʘʬʠʠ ñʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯò (1967 ʛ.). ɺ 1971 ʛʦʜʫ ʚ ɻɼʈ ʧʫʙʣʠʢʫʝʪʩʷ ʥʝʤʝʮʢʦʝ ʠʟʜʘʥʠʝ ʤʦʥʦʛʨʘʬʠʠ ɸ.ʀ. ʂʠʪʦʚʘ 

çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯè (1967). ɺ 1970 ʛʦʜʫ ʧʦʜ ʥʘʫʯʥʦʡ ʨʝʜʘʢʮʠʝʡ 

ɸ.ʀ. ʂʠʪʦʚʘ ʚʳʭʦʜʠʪ ʢʥʠʛʘ ñʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ɸʃɻʕʄò, ʥʘʧʠʩʘʥʥʘʷ 

ʨʫʢʦʚʦʜʠʤʳʤ ʠʤ ʢʦʣʣʝʢʪʠʚʦʤ ʠʟ ʝʛʦ ʘʩʧʠʨʘʥʪʦʚ. ɺ 1971 ʛʦʜʫ ʚʳʭʦʜʠʪ ʚ ʩʚʝʪ ʝʱʸ ʦʜʥʘ ʤʦʥʦʛʨʘʬʠʷ 

ɸ.ʀ. ʂʠʪʦʚʘ ñʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʟʘʜʘʯò, ʚ ʢʦʪʦʨʦʡ ɸ.ʀ. ʂʠʪʦʚ ʦʙʦʙʱʘʝʪ 

ʩʚʦʡ ʦʧʳʪ ʨʘʙʦʪʳ ʚ ʢʘʯʝʩʪʚʝ ɻʣʘʚʥʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ ʆʪʨʘʩʣʝʚʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʨʘʜʠʦʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (ʆɸʉʋ ʄʈʇ). ʉ 1966 ʧʦ 1974 ʛʛ. ɸ.ʀ. ʂʠʪʦʚ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ 

ʨʝʜʘʢʪʦʨʦʤ ʦʩʥʦʚʘʥʥʦʛʦ ʠʤ |ʚʩʝʩʦʶʟʥʦʛʦ ʥʘʫʯʥʦʛʦ ʩʙʦʨʥʠʢʘ ʩʪʘʪʝʡ çʎʠʬʨʦʚʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ ʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè. ʅʘ ʧʨʦʪʷʞʝʥʠʠ 30 ʩ ʣʠʰʥʠʤ ʣʝʪ ɸ.ʀ. ʂʠʪʦʚ ʫʧʦʨʥʦ ʫʙʝʞʜʘʣ ʩʦʚʝʪʩʢʠʭ ʨʫʢʦʚʦʜʠʪʝʣʝʡ 

ʚ ʪʦʤ, ʯʪʦ ʵʧʦʭʘ ɸʉʋ ʥʝʠʟʙʝʞʥʦ ʥʘʩʪʫʧʠʪ! ʀ ʩʦʟʜʘʚʘʪʴ ɸʉʋ ʥʘʜʦ ʥʝʤʝʜʣʝʥʥʦ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʧʨʘʚʠʣʴʥʦ 

(ʪ.ʝ. ʞʸʩʪʢʦ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ), ʥʝ ʜʦʞʠʜʘʷʩʴ ʧʦʢʘ ʩʪʨʘʥʘ ʨʘʟʚʘʣʠʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʢʫʩʢʠ.  

X. ɸɺʊʆʈ ʇɽʈɺʆɻʆ ʇʈʆɽʂʊɸ ʉʆɿɼɸʅʀʗ ʆɹʑɽɻʆʉʋɼɸʈʉʊɺɽʅʅʆʁ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆʁ ʉʀʉʊɽʄʓ 

ʋʇʈɸɺʃɽʅʀʗ ʕʂʆʅʆʄʀʂʆʁ ʉʉʉʈ 

ʇʦʥʠʤʘʥʠʝ ɸ.ʀ. ʂʠʪʦʚʳʤ ʢʦʣʦʩʩʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ɸʉʋ ʧʨʠʚʝʣʦ ʝʛʦ ʚ 1958-ʤ ʛʦʜʫ ʢ ʪʚʸʨʜʦʤʫ 

ʫʙʝʞʜʝʥʠʶ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʤʘʩʰʪʘʙʝ ʚʩʝʛʦ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʉʉʉʈ. ɺ 

1958 ʛʦʜʫ ɸ.ʀ. ʂʠʪʦʚ ʦʧʫʙʣʠʢʦʚʘʣ ʩʚʦʠ ʠʜʝʠ ʧʦ ʩʦʟʜʘʥʠʶ ɽʜʠʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʮʝʥʪʨʦʚ (ɽɻʉɺʎ) ʚ ʠʟʜʘʥʥʦʡ ʤʘʩʩʦʚʳʤ ʪʠʨʘʞʦʤ ʙʨʦʰʶʨʝ çʕʣʝʢʪʨʦʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳè. ʕʪʘ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʪʳʩʷʯ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ, ʧʨʝʜʩʪʘʚʣʷʣʘʩʴ ɸ.ʀ. ʂʠʪʦʚʫ ʢʘʢ 

ʛʣʦʙʘʣʴʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʝʪʴ, ʧʦʢʨʳʚʘʶʱʘʷ ʪʝʨʨʠʪʦʨʠʶ ʚʩʝʛʦ ʉʉʉʈ. ʂʘʢ ʧʠʩʘʣ ʦʥ ʅ.ʉ. ʍʨʫʱʸʚʫ ʚ ʩʚʦʸʤ 

ʧʠʩʴʤʝ ʦʪ 7-ʛʦ ʷʥʚʘʨʷ 1959 ʛʦʜʘ çʕʪʠ ɺʎ ʩʤʦʛʣʠ ʙʳ ʩʦʙʠʨʘʪʴ, ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʧʨʝʜʩʪʘʚʣʷʪʴ ʨʫʢʦʚʦʜʩʪʚʫ 

ʩʪʨʘʥʳ ʦʧʝʨʘʪʠʚʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʣʠ ʚʦʝʥʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ ʵʬʬʝʢʪʠʚʥʦʤʫ 

ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʫʧʨʘʚʣʝʥʠʶè.  
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ʉʦʟʜʘʥʠʝ ɽɻʉɺʎ ɸ.ʀ. ʂʠʪʦʚ ʩʯʠʪʘʣ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʵʢʦʥʦʤʠʢʠ ʉʉʉʈ. ʆʥ ʧʨʝʜʣʘʛʘʣ 

ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʠʪʴ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʉʉʉʈ ʟʘ ʩʯʝʪ çʧʝʨʝʭʦʜʘ ʦʪ ʨʫʯʥʳʭ 

ʠ ʣʠʯʥʳʭ ʬʦʨʤ ʫʧʨʘʚʣʝʥʠʷ ʢ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʩʠʩʪʝʤʘʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥè. ʕʪʦ ʙʳʣʦ ʧʝʨʚʦʝ ʚ ʉʉʉʈ ʠ ʚ ʤʠʨʝ ʧʨʝʜʣʦʞʝʥʠʝ ʦ ʩʦʟʜʘʥʠʠ ɽɻʉɺʎ. ʕʪʦ ʧʠʩʴʤʦ 

ʧʦʩʣʫʞʠʣʦ ʩʝʨʴʸʟʥʳʤ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʕɺʄ ʚ ʉʉʉʈ. ʅʦ, ʛʣʘʚʥʫʶ ʠʜʝʶ 

ɸ.ʀ. ʂʠʪʦʚʘ ʦ ʧʝʨʝʩʪʨʦʡʢʝ ʫʧʨʘʚʣʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʦʡ ʥʘ ʦʩʥʦʚʝ ɽɻʉɺʎ ʨʫʢʦʚʦʜʠʪʝʣʠ ʉʉʉʈ ʥʝ 

ʚʦʩʧʨʠʥʷʣʠ. ʇʦʵʪʦʤʫ, ʦʩʝʥʴʶ 1959 ʛ. ɸ.ʀ. ʂʠʪʦʚ ʧʦʩʳʣʘʝʪ ʩʚʦʸ ʚʪʦʨʦʝ ʧʠʩʴʤʦ ʚ ʎʂ ʂʇʉʉ, ʩʦʜʝʨʞʘʱʝʝ 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʠʤ ʜʝʪʘʣʴʥʳʡ ʜʚʫʭʩʦʪ ʩʪʨʘʥʠʯʥʳʡ, ʠʟʚʝʩʪʥʳʡ ʩʨʝʜʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʘʢ ʧʨʦʝʢʪ çʂʨʘʩʥʘʷ 

ʢʥʠʛʘè ʦ ʩʦʟʜʘʥʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʝʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚʦʦʨʫʞʝʥʥʳʤʠ ʩʠʣʘʤʠ ʠ 

ʥʘʨʦʜʥʳʤ ʭʦʟʷʡʩʪʚʦʤ ʉʉʉʈ. ɺ ʧʝʨʚʦʡ ʯʘʩʪʠ ʧʠʩʴʤʘ ʩʦʜʝʨʞʘʣʘʩʴ ʨʝʟʢʘʷ ʢʨʠʪʠʢʘ ʚ ʘʜʨʝʩ ʨʷʜʘ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʨʫʢʦʚʦʜʩʪʚʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ ʉʉʉʈ ʟʘ ʤʝʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʠ 

ʚʥʝʜʨʝʥʠʠ ʕɺʄ. ʆʩʥʦʚʥʫʶ ʯʘʩʪʴ ʧʠʩʴʤʘ ʩʦʩʪʘʚʣʷʣ ʧʨʦʝʢʪ çʆ ʤʝʨʘʭ ʧʦ ʧʨʝʦʜʦʣʝʥʠʶ ʦʪʩʪʘʚʘʥʠʷ ʚ 

ʩʦʟʜʘʥʠʠ, ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʚʥʝʜʨʝʥʠʠ ʕɺʄ ʚ ɺʦʦʨʫʞʝʥʥʳʝ ʩʠʣʳ ʠ ʥʘʨʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ ʩʪʨʘʥʳè.  

ʕʪʦ ʙʳʣ ʧʝʨʚʳʡ ʚ ʤʠʨʝ ʧʨʦʝʢʪ ʩʦʟʜʘʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ (ʧʨʦʦʙʨʘʟ ʩʦʚʨʝʤʝʥʥʦʡ 

ʩʝʪʠ ʀʥʪʝʨʥʝʪ). ɺ ʧʨʦʝʢʪʝ ʧʨʝʜʣʘʛʘʣʦʩʴ ʦʙʲʝʜʠʥʠʪʴ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʚ ʩʪʨʘʥʝ ʕɺʄ ʚ ɽʜʠʥʫʶ ʩʝʪʴ ɺʎ 

ʜʚʦʡʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʢʘʢ ʥʘʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ (ʚ ʤʠʨʥʦʝ ʚʨʝʤʷ), ʪʘʢ ʠ ʟʘʜʘʯ ʦʙʦʨʦʥʳ (ʚ 

ʚʦʝʥʥʦʝ ʚʨʝʤʷ). ʊʦʛʜʘ ʞʝ, ʚ ʥʦʷʙʨʝ 1959 ʛʦʜʘ ɸ.ʀ. ʂʠʪʦʚ ʚʳʩʪʫʧʠʣ ʩ ʧʝʨʚʳʤ ʚ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ ʜʦʢʣʘʜʦʤ 

ʥʘ ʪʝʤʫ ʩʦʟʜʘʥʠʷ ʆʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʥʘʨʦʜʥʳʤ 

ʭʦʟʷʡʩʪʚʦʤ ʩʪʨʘʥʳ ʥʘ ɺʩʝʩʦʶʟʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ɸ.ʀ. ʂʠʪʦʚ ʧʨʦʜʦʣʞʘʝʪ ʙʦʨʦʪʴʩʷ ʟʘ ʧʨʠʟʥʘʥʠʝ ʩʚʦʠʭ ʠʜʝʡ ʧʝʨʝʩʪʨʦʡʢʠ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʢʦʡ ʥʘ ʦʩʥʦʚʝ 

ʩʦʟʜʘʥʠʷ ɽɻʉɺʎ ʠ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ɺ 1961 ʛ. ɸ.ʀ. ʂʠʪʦʚ ʧʫʙʣʠʢʫʝʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ 

ʩʪʘʪʴʶ ñʂʠʙʝʨʥʝʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘʨʦʜʥʳʤ ʭʦʟʷʡʩʪʚʦʤò, ʚ ʢʦʪʦʨʦʡ ʦʙʦʩʥʦʚʳʚʘʝʪ ʩʦʟʜʘʥʠʝ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ. ʉʪʘʪʴʷ ʧʦʣʫʯʠʣʘ ʚʳʩʦʢʫʶ ʦʮʝʥʢʫ ʟʘ 

ʨʫʙʝʞʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʉʐɸ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʢʣʦʥʝʥʠʝ ʧʨʦʝʢʪʘ ɸ.ʀ. ʂʠʪʦʚʘ ñʂʨʘʩʥʘʷ ʢʥʠʛʘò, 

ʩʦʜʝʨʞʘʚʰʠʝʩʷ ʚ ʥʝʤ ʠʜʝʠ ʠ ʧʨʝʜʣʦʞʝʥʠʷ, ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʧʦʩʣʝʜʫʶʱʠʭ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ɽɻʉɺʎ (1964 ʛ.) ʠ 

ʆʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ (ʆɻɸʉ, ʥʘʯʘʣʦ 1970-ʭ ʛʛ.). 

XI . ʀʅʌʆʈʄɸʎʀʆʅʅʆ-ʇʆʀʉʂʆɺʓɽ ʉʀʉʊɽʄʓ (ʀʇʉ) 

ʂʘʢ ʧʠʰʝʪ ʚʝʪʝʨʘʥ ɺʎ ˉ1 ɻ.ɸ. ʄʠʨʦʥʦʚ: çɺ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʂʠʪʦʚ ʧʦʥʷʣ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ 

ʕɺʄ ï ʪʫʧʠʢʦʚʳʡ ʧʫʪʴ ʜʣʷ ɺʎ ˉ1, ʠ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʥʝ ʥʫʞʥʦ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʚʩʝ 

ʮʝʥʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʨʝʰʝʥʠʷ, ʥʘʡʜʝʥʥʳʝ ʚ ɺʎ ˉ1, ʙʳʣʠ ʪʫʪ ʞʝ ʧʦʜʭʚʘʯʝʥʳ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʠ 

ʨʝʘʣʠʟʦʚʘʥʳ. ʅʦ ʥʘʜʦ ʙʳʣʦ ʧʦʥʷʪʴ, ʢʫʜʘ ʠʜʪʠ. ɿʘʩʣʫʛʘ ʂʠʪʦʚʘ ï ʧʦʚʦʨʦʪ ɺʎ ˉ1 ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʧʨʦʙʣʝʤʘʪʠʢʝ, ʢʦʪʦʨʳʡ ʦʥ ʩʪʘʣ ʨʝʰʠʪʝʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʘ, 

ʫʚʣʝʯʸʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʕɺʄ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ɺʎ ˉ1 ʚʦʟʥʠʢʣʠ ʝʱʸ ʜʚʘ ʥʦʚʳʭ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ ï 

ʨʘʩʯʸʪʥʳʝ ʩʠʩʪʝʤʳ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. ʅʘʧʨʘʚʣʝʥʠʝ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʦʠʩʢʦʚʳʭ 

ʩʠʩʪʝʤʳ ʩʪʘʣʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ çʧʠʦʥʝʨʩʢʠʤè ʥʝ ʪʦʣʴʢʦ ʜʣʷ ɺʦʦʨʫʞʸʥʥʳʭ ʩʠʣ ʉʉʉʈ, ʥʦ ʠ ʜʣʷ ʚʩʝʡ ʩʪʨʘʥʳ. 

ʆʪ ʪʦʛʦ, ʢʪʦ ʩʪʘʚʠʣ ʟʘʜʘʯʠ, ʩʠʣʴʥʦ ʟʘʚʠʩʝʣʠ ʠ ʙʫʜʫʱʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʠ ʚʢʣʘʜ ʚ ʥʘʫʢʫ ʠ ʧʨʘʢʪʠʢʫ. ʆʪʜʝʣʫ 

ʂʨʠʥʠʮʢʦʛʦ, ʢʫʜʘ ʚʭʦʜʠʣʠ ʣʘʙʦʨʘʪʦʨʠʠ ɻʝʨʦʣʴʜʘ ɻʝʦʨʛʠʝʚʠʯʘ ɹʝʣʦʥʦʛʦʚʘ ʠ ʤʦʷ, ʧʦʚʝʟʣʦ ï ʥʘʤ ʚʳʧʘʣʦ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ɻʣʘʚʥʦʛʦ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ɻʝʥʰʪʘʙʘ. 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʣʘʙʦʨʘʪʦʨʠʠ ɹʝʣʦʥʦʛʦʚʘ ʙʳʣʘ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʘ ʜʦʢʫʤʝʥʪʘʣʴʥʳʭ, ʘ ʤʦʝʡ ï ʥʘ 

ʬʘʢʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ. ʅʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʜʠʩʩʝʨʪʘʮʠʠ ɹʝʣʦʥʦʛʦʚʘ ʙʳʣ ʂʠʪʦʚ, ʘ ʝʸ ʪʝʤʘ 

ʦʪʥʦʩʠʣʘʩʴ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʠʥʛʚʠʩʪʠʢʝè. ʊʝʤʘʪʠʢʘ ʨʘʙʦʪ ʣʘʙʦʨʘʪʦʨʠʠ ɹʝʣʦʥʦʛʦʚʘ ʷʚʣʷʝʪʩʷ ʥʘʛʣʷʜʥʦʡ 

ʠʣʣʶʩʪʨʘʮʠʝʡ ʥʘʫʯʥʦʡ ʰʠʨʦʪʳ ʨʝʘʣʠʟʫʝʤʳʭ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ.ʀ. ʂʠʪʦʚʘ ʚ ɺʎ ˉ1 ʧʨʦʝʢʪʦʚ. ɼʦʩʪʘʪʦʯʥʦ 

ʧʝʨʝʣʠʩʪʘʪʴ ʦʛʣʘʚʣʝʥʠʷ ʩʙʦʨʥʠʢʦʚ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʵʪʦʛʦ ʮʝʥʪʨʘ (ʝʱʸ ʦʜʥʦ ʜʝʪʠʱʝ ɸ.ʀ. ʂʠʪʦʚʘ), ʯʪʦʙʳ 

ʧʦʥʷʪʴ ʠ ʤʘʩʰʪʘʙ, ʠ ʛʣʫʙʠʥʫ ʧʨʦʚʦʜʠʤʳʭ ʚ ɺʎ ˉ1 ʠʩʩʣʝʜʦʚʘʥʠʡ. ʏʝʩʪʴʶ ʧʫʙʣʠʢʦʚʘʪʴʩʷ ʚ ʵʪʦʤ ʩʙʦʨʥʠʢʝ 

ʩʯʠʪʘʣʠ ʫʯʸʥʳʝ ʠʟ ɸʅ ʉʉʉʈ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʚʝʜʫʱʠʭ ʚʫʟʦʚ ʩʪʨʘʥʳ. ʂʘʢ ʚʩʧʦʤʠʥʘʝʪ ʂ.ʀ. ʂʫʨʙʘʢʦʚ ʦ 

ʨʘʙʦʪʝ ɸ.ʀ. ʂʠʪʦʚʘ ʚ ʄʈʇ ʉʉʉʈ ʧʦ ʪʝʤʘʪʠʢʝ ʀʇʉ: çɻʣʘʚʥʘʷ ʜʠʩʢʫʩʩʠʷ ʨʘʟʚʝʨʥʫʣʘʩʴ ʪʦʛʜʘ, ʢʦʛʜʘ 

ɸʥʘʪʦʣʠʡ ʀʚʘʥʦʚʠʯ ʧʨʝʜʣʦʞʠʣ ʦʩʥʦʚʥʳʝ ʫʩʠʣʠʷ ʠ ʩʨʝʜʩʪʚʘ ʥʘʧʨʘʚʠʪʴ ʥʝ ʥʘ ʣʦʙʦʚʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ, ʘ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʤʝʪʦʜʦʚ, ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʦʛʨʘʤʤ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʠʪʴ 

ʦʙʨʘʙʦʪʢʫ, ʭʨʘʥʝʥʠʝ ʠ ʧʦʠʩʢ ʩʤʳʩʣʦʚʦʡ (ʩʝʤʘʥʪʠʯʝʩʢʦʡ) ʠʥʬʦʨʤʘʮʠʠè. 

XII . ɺʂʃɸɼ ɸ.ʀ. ʂʀʊʆɺɸ ɺ ʊɽʆʈʀʖ ʀ ʇʈɸʂʊʀʂʋ ɸʃɻʆʈʀʊʄʀʏɽʉʂʀʍ ʗɿʓʂʆɺ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ 

ɺ ʩʝʨʝʜʠʥʝ 1960-ʭ ʛʦʜʦʚ ʚ ʅʀʀɸɸ ʄʈʇ ʉʉʉʈ ɸ.ʀ. ʂʠʪʦʚ ʚʦʟʛʣʘʚʠʣ ʩʦʟʜʘʥʠʝ ʧʨʦʮʝʜʫʨʥʦʛʦ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ɸʃɻʕʄ, ʢʦʪʦʨʳʡ ʙʳʣ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʣʦʛʠʯʝʩʢʠʭ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʟʘʜʘʯ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ 

ʷʟʳʢʘ ɸʃɻʕʄ ʙʳʣ ʚʟʷʪ ʩʦʟʜʘʥʥʳʡ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ɸʃɻʆʃ-60. ʕʪʦʪ ʷʟʳʢ ʙʳʣ ʜʦʧʦʣʥʝʥ ɸ.ʀ. ʂʠʪʦʚʳʤ ʥʦʚʳʤʠ ʪʠʧʘʤʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʣʠ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʯʠʩʣʦʚʫʶ, ʥʦ ʠ ʪʝʢʩʪʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʘ ʪʘʢʞʝ ʩʤʝʰʘʥʥʳʝ ʛʨʫʧʧʳ ʜʘʥʥʳʭ ʨʘʟʥʳʭ 

ʪʠʧʦʚ. ɹʳʣ ʩʦʟʜʘʥ ʥʝ ʪʦʣʴʢʦ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʡ ʷʟʳʢ, ʢʘʢ ʪʘʢʦʚʦʡ, ʥʦ ʠ ʪʨʘʥʩʣʷʪʦʨ ʩ ʵʪʦʛʦ ʷʟʳʢʘ ʜʣʷ ʕɺʄ 

ʩʝʤʝʡʩʪʚʘ çʄʠʥʩʢ-22è ʠ çʄʠʥʩʢ-32è.  
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ʇʨʠ ʩʦʟʜʘʥʠʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ɸʃɻʕʄ, ɸ.ʀ. ʂʠʪʦʚʳʤ ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʪʝʦʨʠʷ ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʠʤ ʚ ʥʘʯʘʣʝ 1960-ʭ ʛʦʜʦʚ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤʠ ʤʘʩʩʠʚʘʤʠ ʜʘʥʥʳʭ. ɸʃɻʕʄ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʦʚʝʪʩʢʠʤ 

ʧʨʦʛʨʘʤʤʠʩʪʘʤ, ʨʘʙʦʪʘʚʰʠʤʠ ʚ ʦʙʣʘʩʪʠ çʥʝʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦè ʧʨʠʤʝʥʝʥʠʷ ʕɺʄ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʦʪʝʥ ɸʉʋ 

ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʠ ʥʘʟʥʘʯʝʥʠʷ. ɺ 1970-ʝ ʛʦʜʳ, ʨʘʙʦʪʘʷ ɻʣʘʚʥʳʤ ʢʦʥʩʪʨʫʢʪʦʨʦʤ ɸʉʋ çɿʜʨʘʚʦʦʭʨʘʥʝʥʠʝè, 

ɸ.ʀ. ʂʠʪʦʚ ʩʦʟʜʘʣ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʡ ʷʟʳʢ ʅʆʈʄʀʅ, ʢʦʪʦʨʳʡ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ 

ʧʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʟʘʜʘʯ.  

XIII . ɼɽʗʊɽʃʔʅʆʉʊʔ ɺ ʆɹʃɸʉʊʀ ʋʅʀʌʀʂɸʎʀʀ, ʉʊɸʅɼɸʈʊʀɿɸʎʀʀ ʀ ʂʆʅʊʈʆʃʗ ʅɸɼ ʉʆɿɼɸʅʀɽʄ ʀ ɺʅɽɼʈɽʅʀɽʄ 

ɸʉʋ, ʕɺʄ ʀ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ 

ɽʱʸ ʩ ʢʦʥʮʘ 1950-ʭ ʛʦʜʦʚ ɸ.ʀ. ʂʠʪʦʚ ʙʳʣ ʫʙʝʞʜʸʥʥʳʤ ʙʦʨʮʦʤ ʟʘ ʫʥʠʬʠʢʘʮʠʶ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ, ʘ 

ʪʘʢʞʝ ʟʘ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʢʦʥʪʨʦʣʴ ʚ ʤʘʩʰʪʘʙʘʭ ʩʪʨʘʥʳ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠ ʚʥʝʜʨʝʥʠʠ ɸʉʋ, ʕɺʄ ʠ ʇʆ. ʆʙ 

ʵʪʦʤ ʦʥ ʧʨʝʜʝʣʴʥʦ ʢʦʥʢʨʝʪʥʦ ʧʠʰʝʪ ʚ ʩʚʦʠʭ ʜʚʫʭ ʧʠʩʴʤʘʭ ʛʣʘʚʝ ʉʉʉʈ ʅ.ʉ. ʍʨʫʱʝʚʫ, ʘ ʪʘʢʞʝ ʚ ʨʷʜʝ ʩʚʦʠʭ 

ʧʫʙʣʠʢʘʮʠʡ ʠ ʚʳʩʪʫʧʣʝʥʠʡ ʥʘ ʩʦʚʝʱʘʥʠʷʭ ʚ ɻʂʅʊ ʉʉʉʈ ʠ ɸʅ ʉʉʉʈ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʛʘʟʝʪʝ çʀʟʚʝʩʪʠʷè 12 

ʠʶʣʷ 1960 ʛ.ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ çɺʓʏʀʉʃʀʊɽʃʔʅɸʗ ʊɽʍʅʀʂɸ ï ʇʆʄʆʑʅʀʂ ɺ ʂɸɾɼʆʄ ɼɽʃɽè 

ɸ.ʀ. ʂʠʪʦʚ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ: çʅʫʞʥʦ ʪʱʘʪʝʣʴʥʦ ʦʪʙʠʨʘʪʴ ʠ ʫʥʠʬʠʮʠʨʦʚʘʪʴ ʤʘʰʠʥʳ, ʟʘʧʫʩʢʘʝʤʳʝ ʚ 

ʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʤʘʰʠʥ, ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ 

ʧʦʪʨʝʙʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʟʘʢʘʟʯʠʢʦʚ. ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʘ ʙʳʪʴ ʠʩʢʣʶʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʫʩʢʘ ʚ ʰʠʨʦʢʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʫʩʪʘʨʝʣʳʭ ʠʣʠ ʥʝʜʦʨʘʙʦʪʘʥʥʳʭ ʦʙʨʘʟʮʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʣʴʟʷ ʜʦʧʫʩʢʘʪʴ ʩʥʷʪʠʷ ʩ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʚʦʝʥʥʳʭ ʠʟʜʝʣʠʡ ʜʦ ʦʢʦʥʯʘʥʠʷ ʦʪʨʘʙʦʪʢʠ ʥʦʚʳʭ, ʙʦʣʝʝ ʩʦʚʝʨʰʸʥʥʳʭ ʦʙʨʘʟʮʦʚ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʥʘʜʦ ʫʜʝʣʠʪʴ ʫʥʠʬʠʢʘʮʠʠ ʠ ʤʘʩʩʦʚʦʤʫ ʚʳʧʫʩʢʫ ʩʪʘʥʜʘʨʪʥʳʭ ʙʣʦʢʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʩʪʨʦʷʪʩʷ 

ʤʘʰʠʥʳ. ʈʘʟʛʦʚʦʨ ʥʘ ʵʪʫ ʪʝʤʫ ʠʜʸʪ ʚ ʪʝʯʝʥʠʝ ʨʷʜʘ ʣʝʪ, ʦʜʥʘʢʦ ʜʦ ʩʠʭ ʧʦʨ ʜʝʣʦ ʥʝ ʩʜʚʠʥʫʣʦʩʴ ʩ ʤʸʨʪʚʦʡ 

ʪʦʯʢʠ. ʆʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʪʨʫʜʥʦʩʪʝʡ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʰʠʥ ï ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʟʘʜʘʯ. ʇʦʵʪʦʤʫ ʚ 

ʫʩʣʦʚʠʷʭ ʤʘʩʩʦʚʦʛʦ ʚʳʧʫʩʢʘ ʠ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʦʯʝʥʴ ʚʘʞʥʦ ʠʤʝʪʴ 

ʦʙʱʠʡ ʤʘʰʠʥʥʳʡ çʷʟʳʢè, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʣ ʙʳ ʩʨʘʚʥʠʪʝʣʴʥʦ ʣʝʛʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʛʨʘʤʤʳ, 

ʩʦʩʪʘʚʣʝʥʥʳʝ ʜʣʷ ʦʜʥʠʭ ʤʘʰʠʥ, ʧʨʠ ʨʝʰʝʥʠʠ ʘʥʘʣʦʛʠʯʥʳʭ ʟʘʜʘʯ ʜʣʷ ʜʨʫʛʠʭ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʵʪʦʪ 

ʚʦʧʨʦʩ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʳʝ ʧʦʧʳʪʢʠ, ʥʝ ʙʳʣ ʜʦʚʝʜʸʥ ʜʦ ʢʦʥʮʘ, ʜʘʞʝ ʜʣʷ ʪʘʢʦʛʦ ʪʠʧʘ ʤʘʰʠʥ, ʢʘʢ 

çʉʪʨʝʣʘè. ʀ ʜʘʣʝʝ: çʉ ʮʝʣʴʶ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʟʘʜʘʯ ʚ ʤʘʩʩʦʚʦʤ ʤʘʩʰʪʘʙʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ 

ʙʠʙʣʠʦʪʝʢʠ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʪʠʧʦʚʳʭ ʟʘʜʘʯ ʠ ʢʦʤʧʣʝʢʪʦʚʘʪʴ ʠʤʠ ʧʦʩʪʘʚʣʷʝʤʳʝ ʤʘʰʠʥʳè.  

ʂʘʢ ʚʩʧʦʤʠʥʘʝʪ ʚʝʪʝʨʘʥ ʀʊ, ʧʨʦʬʝʩʩʦʨ ʂ.ʀ. ʂʫʨʙʘʢʦʚ: çɺ ʥʘʯʘʣʝ 1960-ʭ ʛʦʜʦʚ ʚ ʉʉʉʈ ʩʣʦʞʠʣʘʩʴ 

ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʨʘʟʣʠʯʥʳʝ ʂɹ ʠ ʠʥʩʪʠʪʫʪʳ ʩʪʨʘʥʳ ʨʘʟʨʘʙʦʪʘʣʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʩʦʚʤʝʩʪʠʤʳʭ 

ʤʝʞʜʫ ʩʦʙʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ. ʊʦʛʜʘ ʪʠʧʦʚ ʕɺʄ ʙʳʣʦ, ʧʦ-ʤʦʝʤʫ, 16, ʘ ʪʦ ʠ 18. ʇʨʠʯʸʤ, ʢʘʞʜʘʷ 

ʤʦʜʝʣʴ ʙʳʣʘ ʧʦ-ʩʚʦʝʤʫ ʭʦʨʦʰʘ, ʥʦ ʠ ʥʝʫʜʦʙʩʪʚʘ ʦʪ ʵʪʦʛʦ çʨʘʟʥʦʙʦʷè ʙʳʣʠ ʙʦʣʴʰʠʝ. ɽʩʪʝʩʪʚʝʥʥʦ, ʚʩʪʘʣ 

ʚʦʧʨʦʩ ʦ ʧʦʣʥʦʤ ʦʪʩʫʪʩʪʚʠʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʘ ʵʪʦ ʦʩʪʨʳʡ ʠ ʦʯʝʥʴ ʙʦʣʝʟʥʝʥʥʳʡ ʚʦʧʨʦʩ. 

ʂʪʦ ʞʝ ʚʳʰʝʣ ʥʘ ʦʯʝʨʝʜʥʦʤ ʩʦʚʝʱʘʥʠʠ ʚ ɻʂʅʊ ʩ ʜʦʢʣʘʜʦʤ ʦ ʥʘʩʫʱʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ? 

ʇʨʘʚʠʣʴʥʦ ï ʩ ʜʦʢʣʘʜʦʤ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʕɺʊ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʚʳʰʝʣ ɸʥʘʪʦʣʠʡ ʀʚʘʥʦʚʠʯ ʂʠʪʦʚ. ɸ.ʀ. ʂʠʪʦʚ ï ʵʪʦ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ 

ʩʚʦʠʤʠ ʧʠʦʥʝʨʩʢʠʤʠ ʠʜʝʷʤʠ ʧʦʩʪʦʷʥʥʦ ʚʳʟʳʚʘʣ ʥʘ ʩʝʙʷ ʢʨʠʪʠʯʝʩʢʠʡ ʦʛʦʥʴ ʩʦ ʩʪʦʨʦʥʳ ʥʝ ʧʦʥʠʤʘʶʱʝʛʦ 

ʥʘʩʫʱʥʳʭ ʚʝʣʝʥʠʡ ʚʨʝʤʝʥʠ ʯʠʥʦʚʥʠʯʴʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘè. 

ɽʱʝ ʚ ʩʚʦʸʤ ʧʠʩʴʤʝ ʅ.ʉ. ʍʨʫʱʦʚʫ ʦʪ 07.01.1959 ʛʦʜʘ ɸʥʘʪʦʣʠʡ ʂʠʪʦʚ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʟʘ 

ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʚ ʩʪʨʘʥʝ ʜʦʣʞʝʥ ʦʪʚʝʯʘʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʚ ʨʘʥʛʝ ʯʣʝʥʘ ʇʦʣʠʪʙʶʨʦ ʎʂ 

ʂʇʉʉ, ʘ ʚʩʝ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʕɺʄ ʠ ɸʉʋ ʜʦʣʞʝʥ ʤʦʥʦʧʦʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ, ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʠ ʚʥʝʜʨʷʪʴ 

ʝʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʨʛʘʥ ʩʦʶʟʥʦʛʦ ʟʥʘʯʝʥʠʷ ï ʦʪʜʝʣʴʥʦʝ ʤʠʥʠʩʪʝʨʩʪʚʦ, çʊʦʣʴʢʦ ʪʘʢ ʜʝʣʦ ʥʝ ʙʫʜʝʪ 

ʧʫʱʝʥʦ ʥʘ ʩʘʤʦʪʝʢè. ɺ ʫʞʝ ʫʧʦʤʠʥʘʝʤʦʡ ʝʛʦ ʩʪʘʪʴʝ ʚ ʛʘʟʝʪʝ çʀʟʚʝʩʪʠʷè (12 ʠʶʣʷ 1960 ʛ.) ɸ.ʀ. ʂʠʪʦʚ 

ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ: çʋʯʠʪʳʚʘʷ ʠʩʢʣʶʯʠʪʝʣʴʥʫʶ ʚʘʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ 

ʜʣʷ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʦʙʦʨʦʥʳ ʩʪʨʘʥʳ, ʘ ʪʘʢʞʝ ʚʩʝʚʦʟʨʘʩʪʘʶʱʠʝ ʤʘʩʰʪʘʙʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʰʠʥ, 

ʥʝʦʙʭʦʜʠʤʦ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʨʘʙʦʪʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠ 

ʢʘʪʝʛʦʨʠʡ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʴ ʠ ʢʦʦʨʜʠʥʘʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʰʠʥ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ. 

ʕʪʦ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʚ 

ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʘʭè. ɺʩʸ ʵʪʦ ɸ.ʀ. ʂʠʪʦʚ ʧʨʠʟʳʚʘʣ ʩʜʝʣʘʪʴ ʚ ʤʘʩʰʪʘʙʘʭ ʩʪʨʘʥʳ ʚʦ ʤʥʦʛʠʭ 

ʩʚʦʠʭ ʧʫʙʣʠʢʘʮʠʷʭ.  

ʂ ʩʦʞʘʣʝʥʠʶ, ʚʩʝ ʵʪʠ ʧʨʝʜʣʦʞʝʥʠʷ ɸ.ʀ. ʂʠʪʦʚʘ ʙʳʣʠ ʢʘʢ çʛʣʘʩ ʚʦʧʠʶʱʝʛʦ ʚ ʧʫʩʪʳʥʝè ʠ ʪʦʣʴʢʦ 

ʣʠʰʴ ʚ ʢʦʥʮʝ 1967-ʛʦ ʛʦʜʘ ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʉʉʉʈ ʧʨʠʥʷʣʦ ʨʝʰʝʥʠʝ ʩʦʟʜʘʚʘʪʴ ʣʠʥʝʡʢʫ ʕɺʄ ɽʜʠʥʦʡ ʩʝʨʠʠ, ʜʘ 

ʠ ʪʦ ʣʠʰʴ ʧʫʪʸʤ ʢʦʧʠʨʦʚʘʥʠʷ ʫʩʪʘʨʝʚʘʶʱʠʭ ʢʦʤʧʴʶʪʝʨʦʚ IBM/360. ɺ 1976 ʛʦʜʫ ʄʩʪʠʩʣʘʚ ɺʩʝʚʦʣʦʜʦʚʠʯ 

ʂʝʣʜʳʰ, ʫʞʝ ʥʝ ʙʫʜʫʯʠ ʧʨʝʟʠʜʝʥʪʦʤ ɸʅ ʉʉʉʈ, ʧʠʩʘʣ: çʇʣʦʭʦ ʫ ʥʘʩ ʩ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʕɺʄ 

ʠ, ʤʦʞʝʪ ʙʳʪʴ, ʝʱʝ ʭʫʞʝ ʩ ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʙʝʩʧʝʯʝʥʠʝʤé ʅʘʜʦ, ʤʥʝ ʢʘʞʝʪʩʷ, ʧʦʜʛʦʪʦʚʠʪʴ ʠ 

ʧʦʩʪʘʚʠʪʴ ʚʦʧʨʦʩ ʦʙ ʠʟʤʝʥʝʥʠʠ ʧʦʨʷʜʢʘ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʤʘʰʠʥ. ɼʦʣʞʥʘ ʩʫʱʝʩʪʚʦʚʘʪʴ ʦʜʥʘ 

ʦʨʛʘʥʠʟʘʮʠʷ ï ʦʙʲʝʜʠʥʝʥʠʝ ʠʣʠ ʤʠʥʠʩʪʝʨʩʪʚʦ ï ʢʦʪʦʨʘʷ ʩ ʫʯʘʩʪʠʝʤ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʙʫʜʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʚ ʢʦʤʧʣʝʢʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʤʘʰʠʥʳ, ʧʦʪʦʤʫ ʯʪʦ ʜʘʣʴʥʝʡʰʝʝ ʦʪʩʪʘʚʘʥʠʝ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ 

ʥʝʜʦʧʫʩʪʠʤʦè. ʊʝʤ ʩʘʤʳʤ ʄ.ɺ. ʂʝʣʜʳʰ ʧʨʘʢʪʠʯʝʩʢʠ ʩʣʦʚʦ ʚ ʩʣʦʚʦ ʧʦʚʪʦʨʠʣ ʫʪʚʝʨʞʜʝʥʠʝ ɸ.ʀ. ʂʠʪʦʚʘ, 

ʚʳʩʢʘʟʘʥʥʦʝ ʠʤ ʚ 1959 ʛʦʜʫ ʚ ʝʛʦ ʧʠʩʴʤʝ ʛʣʘʚʝ ʉʉʉʈ ʅ. ʉ. ʍʨʫʱʝʚʫ. 



SoRuCom 2020 175  
 

 

XIV . ʆʉʅʆɺʆʇʆʃʆɾʅʀʂ ʆʊɽʏɽʉʊɺɽʅʅʆʁ ʄɽɼʀʎʀʅʉʂʆʁ ʂʀɹɽʈʅɽʊʀʂʀ: ʆʉʅʆɺʆʇʆʃɸɻɸʖʑʀɽ ʇʋɹʃʀʂɸʎʀʀ ʀ 

ʂʃʖʏɽɺʓɽ ʇʈʆɽʂʊʓ 

ɸ.ʀ. ʂʠʪʦʚʳʤ ʩʪʦʷʣ ʫ ʠʩʪʦʢʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʠʥʬʦʨʤʘʪʠʢʠ. ʀʤ ʟʘʣʦʞʝʥʳ ʦʩʥʦʚʳ 

ʩʦʟʜʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʤ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʠ ʧʨʦʚʝʜʝʥʘ ʙʦʣʴʰʘʷ ʨʘʙʦʪʘ ʧʦ ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʚʥʝʜʨʝʥʠʶ ʩʠʩʪʝʤ ʜʘʥʥʦʛʦ ʪʠʧʘ. ɺ 1970-ʝ 

ʛʦʜʳ ɸ.ʀ. ʂʠʪʦʚ ʨʘʙʦʪʘʣ ɻʣʘʚʥʳʤ ʢʦʥʩʪʨʫʢʪʦʨʦʤ ɸʉʋ çɿʜʨʘʚʦʦʭʨʘʥʝʥʠʝè, ʛʜʝ ʧʦʜ ʝʛʦ ʨʫʢʦʚʦʜʩʪʚʦʤ ʙʳʣʠ 

ʨʝʰʝʥʳ ʚʘʞʥʳʝ ʥʘʫʯʥʳʝ ʧʨʦʙʣʝʤʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʦʪʨʘʩʣʠ; ʩʦʟʜʘʥʳ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʘʢʝʪʳ ʧʨʦʛʨʘʤʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʤʘʩʩʠʚʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʚʳʜʘʯʠ ʦʪʯʸʪʥʳʭ ʬʦʨʤ; ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʠʥʮʠʧʳ ʩʦʟʜʘʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ 

ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ ʠ ʬʘʢʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʪʠʧʦʚ.  

ɺ ʵʪʦʪ ʧʝʨʠʦʜ ɸ.ʀ. ʂʠʪʦʚ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʧʝʨʚʳʡ ʚ ʉʉʉʈ ʷʟʳʢ ʟʘʧʨʦʩʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʤ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ ï ʅʆʈʄʀʅ. ɹʘʟʦʚʳʝ ʧʦʣʦʞʝʥʠʷ ɸʉʋ ʚ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʠ ʤʝʜʠʮʠʥʝ, ʙʳʣʠ ʚʧʝʨʚʳʝ ʚ ʉʉʉʈ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʚ ʝʛʦ ʧʠʦʥʝʨʩʢʦʡ ʤʦʥʦʛʨʘʬʠʠ 

çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠè (1976). ɺ ʤʦʥʦʛʨʘʬʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ ʠ ʠʟʣʦʞʝʥ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ, ʧʦʣʫʯʝʥʥʳʡ ɸ.ʀ. ʂʠʪʦʚʳʤ ʧʨʠ 

ʚʥʝʜʨʝʥʠʠ ʩʠʩʪʝʤ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʚ ʧʝʨʠʦʜ ʝʛʦ ʨʘʙʦʪʳ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ɸʉʋ çɿʜʨʘʚʦʦʭʨʘʥʝʥʠʝè ʚ ʢʘʯʝʩʪʚʝ ʝʸ 

ɻʣʘʚʥʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ. ɺ 1977-ʤ ʛʦʜʫ ʚ ʠʟʜʘʪʝʣʴʩʪʚʝ çʄʝʜʠʮʠʥʘè ʚʳʭʦʜʠʪ ʚʪʦʨʘʷ ʤʦʥʦʛʨʘʬʠʷ ɸ.ʀ. ʂʠʪʦʚʘ 

ʧʦ ʤʝʜʠʮʠʥʩʢʦʡ ʢʠʙʝʨʥʝʪʠʢʝ çɺʚʝʜʝʥʠʝ ʚ ʤʝʜʠʮʠʥʩʢʫʶ ʢʠʙʝʨʥʝʪʠʢʫè. ɺ ʥʝʡ ʦʥ ʦʙʦʙʱʠʣ ʩʚʦʡ ʦʧʳʪ 

ʚʥʝʜʨʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʉʉʉʈ ʠ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʝʛʦ 3-ʛʦ ɻʣʘʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʣʝʯʝʥʠʷ ʨʘʙʦʪʥʠʢʦʚ ʘʪʦʤʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʚʘʷ ʪʘʢʘʷ ɸʉʋ ʥʘʯʘʣʘ 

ʜʝʡʩʪʚʦʚʘʪʴ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʙʦʣʴʥʠʮʝ ˉ 6, ʥʘʭʦʜʠʚʰʝʡʩʷ ʚ ʧʦʜʯʠʥʝʥʠʠ ʊʨʝʪʴʝʛʦ ʛʣʘʚʢʘ ʄʠʥʟʜʨʘʚʘ ʉʉʉʈ, 

ʢʦʪʦʨʘʷ ʚʧʦʩʣʝʜʩʪʚʠʠ ʚʥʝʩʣʘ ʦʛʨʦʤʥʳʡ ʚʢʣʘʜ ʚ ʣʝʯʝʥʠʝ ʣʠʢʚʠʜʘʪʦʨʦʚ ʯʝʨʥʦʙʳʣʴʩʢʦʡ ʘʚʘʨʠʠ. ɹʦʣʝʝ 10 ʣʝʪ 

ɸ.ʀ. ʂʠʪʦʚ ʧʦʩʚʷʪʠʣ ʨʘʙʦʪʝ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʩʪʘʚ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʤʝʜʠʮʠʥʩʢʦʡ 

ʢʠʙʝʨʥʝʪʠʢʠ. ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʢʠʙʝʨʥʝʪʠʢʠ 

ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʧʨʠʟʥʘʥʠʝ ʟʘ ʨʫʙʝʞʦʤ. 

XV. ʄɽɾɼʋʅɸʈʆɼʅɸʗ ɼɽʗʊɽʃʔʅʆʉʊʔ ɺ ʂɸʏɽʉʊɺɽ ʆʌʀʎʀɸʃʔʅʆɻʆ ʇʈɽɼʉʊɸɺʀʊɽʃʗ ʆʊ ʉʉʉʈ ɺ TC4 IFIP, 

MEDINFO ʀ IMIA  

ɺ 1970-ʝ ʛʦʜʳ, ʚ ʩʚʦʡ çʤʝʜʠʮʠʥʩʢʠʡè ʧʝʨʠʦʜ, ɸ.ʀ. ʂʠʪʦʚ ʦʬʠʮʠʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʷʣ ʉʉʉʈ ʚ 

ʥʘʠʙʦʣʝʝ ʘʚʪʦʨʠʪʝʪʥʳʭ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʠʥʬʦʨʤʘʪʠʢʠ ʦʨʛʘʥʠʟʘʮʠʷʭ ʧʨʠ ʆʆʅ ʠ ʖʅɽʉʂʆ: ʚ 

ʊʝʭʥʠʯʝʩʢʦʤ ʢʦʤʠʪʝʪʝ ˉ4 ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʬʝʜʝʨʘʮʠʠ ʧʦ ʦʙʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ (TC4 IFIP), 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʬʝʜʝʨʘʮʠʠ ʧʦ ʤʝʜʠʮʠʥʩʢʦʡ ʠʥʬʦʨʤʘʪʠʢʝ (MedINFO). ɸ.ʀ. ʂʠʪʦʚ ʙʳʣ ʚ ʯʠʩʣʝ ʩʝʤʠ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʧʦ ʤʝʜʠʮʠʥʩʢʦʡ ʠʥʬʦʨʤʘʪʠʢʝ (Officer of IMIA ï International 

Medical Informatics Association). ɸ.ʀ. ʂʠʪʦʚ ʫʯʘʩʪʚʦʚʘʣ ʚ ʪʨʸʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʛʨʝʩʩʘʭ MedINFO: I 

ʚʩʝʤʠʨʥʦʤ ʢʦʥʛʨʝʩʩʝ MedINFO-1974 (ʉʪʦʢʛʦʣʴʤ), II ʚʩʝʤʠʨʥʦʤ ʢʦʥʛʨʝʩʩʝ MedINFO-1977 (ʊʦʨʦʥʪʦ), III 

ʚʩʝʤʠʨʥʦʤ ʢʦʥʛʨʝʩʩʝ MedINFO-1980 (ʊʦʢʠʦ). ʅʘ MedINFO-1977, ʩʦʙʨʘʚʰʝʤ ʦʢʦʣʦ ʪʳʩʷʯʠ ʫʯʸʥʳʭ ʠʟ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʤʠʨʘ, ɸ.ʀ. ʂʠʪʦʚ ʙʳʣ ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʩʝʢʮʠʠ ʧʦ ʙʠʦʤʝʜʠʮʠʥʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ (Session 

T2 ï çBIOMEDICAL RESEARCH GENERALè).  

ɸ.ʀ. ʂʠʪʦʚ ʧʦʣʴʟʦʚʘʣʩʷ ʦʛʨʦʤʥʳʤ ʘʚʪʦʨʠʪʝʪʦʤ ʫ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʠ ʧʦʩʪʦʷʥʥʳʭ 

ʯʣʝʥʦʚ ʊʉ-4 IFIP. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ï ʫ ʧʨʝʜʩʝʜʘʪʝʣʷ ʊʉ-4 IFIP ʧʨʦʬʝʩʩʦʨʘ ʗʥʘ ʈʦʫʢʝʥʩʘ (Jan Roukens, 

Netherlands) ʠ ʚʠʮʝ-ʧʨʝʜʩʝʜʘʪʝʣʷ ʊʉ-4 IFIP ʧʨʦʬʝʩʩʦʨʘ ɹ. ʐʥʘʡʜʝʨʘ (B. Schneider, Germany). ʅʘ ʚʩʝʤʠʨʥʦʤ 

ʬʦʨʫʤʝ MedINFO-1980 ɸ.ʀ. ʂʠʪʦʚ ʙʳʣ ʠʟʙʨʘʥ ʯʣʝʥʦʤ ʇʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʠʪʝʪʘ. ɺ ʧʝʨʝʨʳʚʘʭ ʤʝʞʜʫ 

ʢʦʥʛʨʝʩʩʘʤʠ, ɸ.ʀ. ʂʠʪʦʚ ʚʳʧʦʣʥʷʣ ʦʙʷʟʘʥʥʦʩʪʠ çIMIA officer from the USSRè ï ʦʜʥʦʛʦ ʠʟ çʦʬʠʮʝʨʦʚè IMIA 

ʆʬʠʮʝʨʘʤʠ IMIA ʠʟʙʠʨʘʣʦʩʴ ʚʩʝʛʦ ʚʦʩʝʤʴ ʫʯʸʥʳʭ, ʠʤʝʶʱʠʭ ʥʘʠʙʦʣʴʰʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʘʚʪʦʨʠʪʝʪ ʚ 

ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʠʥʬʦʨʤʘʪʠʢʠ. ɺ 1978 ʛ. ɸ.ʀ. ʂʠʪʦʚ ʚʳʩʪʫʧʠʣ ʩ ʨʘʟʚʸʨʥʫʪʳʤ ʧʣʝʥʘʨʥʳʤ ʜʦʢʣʘʜʦʤ ʥʘ 

ʢʦʥʬʝʨʝʥʮʠʠ MEDISô78, ʧʨʦʭʦʜʠʚʰʝʡ ʚ ʛʦʨʦʜʘʭ ʊʦʢʠʦ ʠ ʆʩʘʢʘ. ɸ.ʀ. ʂʠʪʦʚ ʩʦ ʩʚʦʡʩʪʚʝʥʥʳʤʠ ʝʤʫ 

ʛʣʫʙʠʥʦʡ ʟʥʘʥʠʡ, ʫʤʦʤ ʠ ʠʥʪʝʣʣʠʛʝʥʪʥʦʩʪʴʶ ʜʦʩʪʦʡʥʦ ʧʨʝʜʩʪʘʚʣʷʣ ʥʘʰʫ ʩʪʨʘʥʫ ʟʘ ʨʫʙʝʞʦʤ. 

XVI . ʇɽɼɸɻʆɻʀʏɽʉʂɸʗ ɼɽʗʊɽʃʔʅʆʉʊʔ. ʉʆɿɼɸʊɽʃʔ ʄɽɾɼʋʅɸʈʆɼʅʆʁ ʅɸʋʏʅʆʁ ʐʂʆʃʓ 

ɼʣʷ ʤʥʦʛʠʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ ɸ.ʀ. ʂʠʪʦʚ ʠʟʚʝʩʪʝʥ, ʢʘʢ ʘʚʪʦʨ ʧʝʨʚʳʭ 

ʤʦʥʦʛʨʘʬʠʡ ʠ ʫʯʝʙʥʠʢʦʚ ʧʦ ʕɺʄ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʠʥʬʦʨʤʘʪʠʢʝ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷʤ. ʇʝʜʘʛʦʛʠʯʝʩʢʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʟʘʥʠʤʘʝʪ ʚ ʤʥʦʛʦʛʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ɸ.ʀ. ʂʠʪʦʚʘ ʦʩʦʙʦʝ ʤʝʩʪʦ. ʆʥ ʠʤʝʣ ʧʨʠʨʦʜʥʫʶ 

ʩʢʣʦʥʥʦʩʪʴ ʢ ʧʨʠʦʙʨʝʪʝʥʠʶ ʟʥʘʥʠʡ ʠ ʧʝʨʝʜʘʯʝ ʠʭ ʦʢʨʫʞʘʶʱʠʤ. ɽʱʸ ʚ ʰʢʦʣʴʥʳʝ ʛʦʜʳ ɸʥʘʪʦʣʠʡ ʂʠʪʦʚ 

ʧʦʧʦʣʥʷʣ ʙʦʣʝʝ ʯʝʤ ʩʢʨʦʤʥʳʡ ʩʝʤʝʡʥʳʡ ʙʶʜʞʝʪ ʟʘ ʩʯʸʪ ʟʘʥʷʪʠʡ ʨʝʧʝʪʠʪʦʨʩʪʚʦʤ ʩ ʜʝʪʴʤʠ ʩʦʚʝʪʩʢʦʡ 

ʧʘʨʪʠʡʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ. ɺ ʩʣʫʞʝʙʥʦ-ʙʦʝʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʪʘʨʰʝʛʦ ʣʝʡʪʝʥʘʥʪʘ ɸʥʘʪʦʣʠʷ ʂʠʪʦʚʘ ʦʪ 13 

ʩʝʥʪʷʙʨʷ 1944 ʟʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʷ ʬʨʘʟʘ: çʤʥʦʛʦ ʨʘʙʦʪʘʝʪ ʥʘʜ ʧʦʚʳʰʝʥʠʝʤ ʩʚʦʠʭ ʟʥʘʥʠʡ ʠ ʟʥʘʥʠʡ 

ʧʦʜʯʠʥʸʥʥʳʭè. ɺ 1951/52 ʛʛ. ɸ.ʀ. ʂʠʪʦʚ, ʩʘʤ ʥʝʜʘʚʥʠʡ ʚʳʧʫʩʢʥʠʢ, ʚʸʣ ʚ ɸʨʪʠʣʣʝʨʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʠʤ. ʌ.ʕ. 

ɼʟʝʨʞʠʥʩʢʦʛʦ ʥʘ ʢʫʨʩʘʭ ʦʬʠʮʝʨʩʢʦʡ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʦʜʠʥ ʠʟ ʪʨʸʭ ʧʝʨʚʳʭ ʚ ʩʪʨʘʥʝ ʢʫʨʩʦʚ ʧʦ ʕɺʄ ʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ (ʥʘʨʷʜʫ ʩ ʢʫʨʩʘʤʠ ʣʝʢʮʠʡ ʉ.ɸ. ʃʝʙʝʜʝʚʘ ʚ ʄʕʀ ʠ ɹ.ʀ. ʈʘʤʝʝʚʘ ʚ ʄʀʌʀ). ʀʟ 

ʚʦʩʧʦʤʠʥʘʥʠʡ ʧʦʣʢʦʚʥʠʢʘ, ʢ.ʪ.ʥ. ʄ.ɺ. ɸʨʭʠʧʢʠʥʘ: çʇʝʨʚʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʫʩʪʨʦʡʩʪʚʝ ʠ ʧʨʠʥʮʠʧʘʭ ʜʝʡʩʪʚʠʷ 
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ʕɺʄ ʷ ʠ ʤʦʠ ʢʦʣʣʝʛʠ-ʦʬʠʮʝʨʳ ʫʟʥʘʣʠ ʥʘ ʟʘʥʷʪʠʷʭ ʚ ʩʠʩʪʝʤʝ ʢʦʤʘʥʜʠʨʩʢʦʡ ʫʯʸʙʳ ʚ ɸʢʘʜʝʤʠʠ ʠʤ. 

ʌ.ʕ. ɼʟʝʨʞʠʥʩʢʦʛʦ ʛʜʝ-ʪʦ ʚ 1950-ʤ ʛʦʜʫ. ʃʝʢʮʠʠ ʥʘʤ ʯʠʪʘʣ ɸʥʘʪʦʣʠʡ ʀʚʘʥʦʚʠʯ ʂʠʪʦʚ. ʀʭ ʩʦʜʝʨʞʘʥʠʝ 

ʧʦʨʘʟʠʣʦ ʥʘʰʝ ʚʦʦʙʨʘʞʝʥʠʝè.  

ɺ 1954/55 ʛʛ. ɸ.ʀ. ʂʠʪʦʚ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʣ ʚ ʜʦʦʙʫʯʝʥʠʠ ʩʚʦʠʭ ʧʦʜʯʠʥʸʥʥʳʭ ʚ ʩʦʟʜʘʥʥʦʤ ʠʤ ɺʎ 

ˉ 1 ʄʆ ʉʉʉʈ, ʯʠʪʘʷ ʠʤ ʢʫʨʩ ʣʝʢʮʠʡ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ʅʘʯʠʥʘʷ ʩ ʩʝʨʝʜʠʥʳ 1960-ʭ ʛʦʜʦʚ, ʨʘʙʦʪʘʷ 

ʥʘʯʘʣʴʥʠʢʦʤ ɻɺʎ ʄʈʇ ʉʉʉʈ ʠ ʟʘʤʝʩʪʠʪʝʣʝʤ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʢʝ ʅʀʀɸɸ ʄʈʇ ʉʉʉʈ, ɸ.ʀ. ʂʠʪʦʚ ʧʦ 

ʩʦʚʤʝʩʪʠʪʝʣʴʩʪʚʫ ʧʨʝʧʦʜʘʚʘʣ ʚ ʜʚʫʭ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʘʭ. ɺʥʘʯʘʣʝ ʥʘ ʢʘʬʝʜʨʝ çɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘè ʚ 

ʄʦʩʢʦʚʩʢʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ (ʄʕʀ), ʘ ʟʘʪʝʤ ʥʘ ʢʘʬʝʜʨʝ çɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ ʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè ʚ ʄʦʩʢʦʚʩʢʦʤ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʩʚʷʟʠ (ʄʕʀʉ). ʀ ʚ ɺʎ ˉ1 ʄʆ ʉʉʉʈ, ʠ ʚ 

ʅʀʀ-5 ʄʆ ʉʉʉʈ, ʠ ʚ ʄʕʀ ʠ ʚ ʄʕʀʉ, ʦʥ ʨʫʢʦʚʦʜʠʣ ʥʘʫʯʥʦʡ ʨʘʙʦʪʦʡ ʩʚʦʠʭ ʘʩʧʠʨʘʥʪʦʚ.  

ɺ 1980-ʤ ʛʦʜʫ ɸ.ʀ. ʂʠʪʦʚ, ʫʞʝ ʠʤʝʷ ʟʘ ʧʣʝʯʘʤʠ ʙʦʛʘʪʳʡ ʦʧʳʪ ʧʣʦʜʦʪʚʦʨʥʦʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠʰʸʣ ʥʘ ʨʘʙʦʪʫ ʚ ʄʀʅʍ (ʈʕʋ) ʠʤʝʥʠ 

ɻ.ɺ. ʇʣʝʭʘʥʦʚʘ, ʛʜʝ ʧʨʦʨʘʙʦʪʘʣ ʩʝʤʥʘʜʮʘʪʴ ʣʝʪ: ʜʦ 1991 ʛʦʜʘ ï ʟʘʚʝʜʫʶʱʠʤ ʢʘʬʝʜʨʦʡ çɺʳʯʠʩʣʠʪʝʣʴʥʘʷ 

ʪʝʭʥʠʢʘ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè, ʘ ʩ 1991 ʛʦʜʘ ʧʦ 1997 ʛʦʜ ï ʧʨʦʬʝʩʩʦʨʦʤ ʵʪʦʡ ʢʘʬʝʜʨʳ. ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, 

ʦʜʥʠʤ ʠʟ ʨʝʜʢʠʭ ʢʘʯʝʩʪʚ ɸ.ʀ. ʂʠʪʦʚʘ ʙʳʣʦ ʝʛʦ ʥʘʫʯʥʦʝ ʧʨʝʜʚʠʜʝʥʠʝ. ʕʪʦ ʧʦʜʪʚʝʨʜʠʣʦʩʴ ʠ ʚ ʇʣʝʭʘʥʦʚʢʝ, 

ʛʜʝ ɸ.ʀ. ʂʠʪʦʚ ʢʘʨʜʠʥʘʣʴʥʦ ʨʝʬʦʨʤʠʨʦʚʘʣ ʢʦʤʧʴʶʪʝʨʥʫʶ ʙʘʟʫ ʩʚʦʝʡ ʢʘʬʝʜʨʳ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʟʘʨʦʞʜʘʚʰʝʡʩʷ ʚ ʥʘʯʘʣʝ 1980-ʭ ʛʦʜʦʚ ʥʦʚʦʡ ʦʪʨʘʩʣʠ ʇʂ. ʂʘʢ ʚʩʧʦʤʠʥʘʝʪ ʧʨʦʬʝʩʩʦʨ ʇ.ɸ. ʄʫʟʳʯʢʠʥ: 

çɸ.ʀ. ʂʠʪʦʚ ʩʦʟʜʘʣ ʣʘʙʦʨʘʪʦʨʠʶ ʤʘʣʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʠ ʧʝʨʝʦʨʠʝʥʪʠʨʦʚʘʣ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʥʘ 

ʙʦʣʴʰʠʥʩʪʚʝ ʬʘʢʫʣʴʪʝʪʦʚ ʩ ʤʵʡʥʬʨʝʡʤʦʚ ɽʉ ʕɺʄ ʥʘ ʤʘʣʫʶ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʪʝʭʥʠʢʫ (ʕɺʄ çʀʩʢʨʘ-

226è), ʯʪʦ ʦʢʘʟʘʣʦʩʴ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʳʤ. ɹʣʘʛʦʜʘʨʷ ʝʛʦ ʧʨʦʟʦʨʣʠʚʦʩʪʠ, ʯʝʨʝʟ 5-7 ʣʝʪ, ʢʦʛʜʘ 

ʥʘʩʪʫʧʠʣʘ ʵʨʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʧʝʨʝʭʦʜ ʥʘ ʥʠʭ ʚ ʚʫʟʝ ʧʨʦʰʝʣ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟʙʦʣʝʟʥʝʥʥʦè. ʅʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʩʚʦʝʡ ʨʘʙʦʪʳ ʚ ʈʕʋ ʠʤʝʥʠ ʇʣʝʭʘʥʦʚʘ. ʀ ʚ ʈʕʋ ɸ.ʀ. ʂʠʪʦʚ ʧʨʦʜʦʣʞʘʣ 

ʟʘʥʠʤʘʪʴʩʷ ʥʘʫʢʦʡ ʚ ʦʙʣʘʩʪʠ ʤʘʰʠʥʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʪʝʢʩʪʦʚ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ, ʧʦʟʚʦʣʷʶʱʝʡ 

ʫʣʘʚʣʠʚʘʪʴ ʩʤʳʩʣ ʚʳʩʢʘʟʳʚʘʥʠʡ, ʦʩʫʱʝʩʪʚʣʷʷ ʥʘʫʯʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʨʘʙʦʪʦʡ ʩʚʦʠʭ ʘʩʧʠʨʘʥʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʚ ʦʙʣʘʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʚʦʝʡʩʠʩʪʝʤʳ ʅʆʈʄʀʅ. ɸ.ʀ. ʂʠʪʦʚ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʪʝʣʝʤ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʘʫʯʥʦʡ ʰʢʦʣʳ ï ʙʦʣʝʝ ʩʦʨʦʢʘ ʝʛʦ ʫʯʝʥʠʢʦʚ ʠʟ ʥʘʰʝʡ ʩʪʨʘʥʳ ʠ ʠʟ-ʟʘ ʨʫʙʝʞʘ (ɹʦʣʛʘʨʠʠ, ɻɼʈ, ʂʦʨʝʠ, 

ʂʘʤʝʨʫʥʘ ʠ ʜʨ.) ʟʘʱʠʪʠʣʠ ʢʘʥʜʠʜʘʪʩʢʠʝ ʠ ʜʦʢʪʦʨʩʢʠʝ ʜʠʩʩʝʨʪʘʮʠʠ. ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ɸ.ʀ. ʂʠʪʦʚ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʚʦʝʥʥʦʡ ʢʠʙʝʨʥʝʪʠʢʠ. ʆʥ ʘʚʪʦʨ 12 ʤʦʥʦʛʨʘʬʠʡ, ʧʝʨʝʚʝʜʝʥʥʳʭ ʥʘ 9 

ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ.  
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çʆʊʂʈʓʊɸʗ ʀʅʌʆʈʄɸʊʀʂɸè: ʄɽɾɼʋʅɸʈʆɼʅʆɽ ʉʆʊʈʋɼʅʀʏɽʉʊɺʆ  

ʉʀɹʀʈʉʂʆʁ ʐʂʆʃʓ ʀʅʌʆʈʄɸʊʀʂʀ  

ɺʘʜʠʤ ɽʚʛʝʥʴʝʚʠʯ ʂʦʪʦʚ 

ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ 

vekotov2002@gmail.com 

ɸʥʥʦʪʘʮʠʷ ï ʉʪʘʪʴʷ ʨʘʩʩʢʘʟʳʚʘʝʪ ʦ ʥʘʧʨʘʚʣʝʥʠʷʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ 

ʥʦʚʦʩʠʙʠʨʩʢʠʭ ʫʯʝʥʳʭ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʦʙʱʫʶ ʟʘʢʨʳʪʦʩʪʴ ʩʪʨʘʥʳ, ʰʣʦ ʘʢʪʠʚʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʥʝ ʪʦʣʴʢʦ ʩ ʫʯʝʥʳʤʠ ʠʟ ʩʪʨʘʥ ʉʕɺ, ʥʦ ʩ 

ʘʤʝʨʠʢʘʥʩʢʠʤʠ, ʬʨʘʥʮʫʟʩʢʠʤʠ, ʥʝʤʝʮʢʠʤʠ ʠ ʜʨʫʛʠʤʠ ʝʚʨʦʧʝʡʩʢʠʤʠ ʫʯʝʥʳʤʠ, ʧʨʦʚʦʜʠʣʠʩʴ 

ʨʝʛʫʣʷʨʥʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʥʬʝʨʝʥʮʠʠ ʩʠʤʧʦʟʠʫʤʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ɺʳʯʠʩʣʠʪʝʣʴʥʳʡ ʮʝʥʪʨ ʉʠʙʠʨʩʢʦʛʦ 

ʦʪʜʝʣʝʥʠʷ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈ, ɽʨʰʦʚ 

ʅʘʫʢʘ ʠ ʪʝʭʥʠʢʘ ʥʝ ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʫʩʣʦʚʠʷʭ ʠʟʦʣʷʮʠʠ, ʟʘʢʨʳʪʦʩʪʠ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʝʨʥʦ ʜʣʷ 

ʥʦʚʳʭ, ʟʘʨʦʞʜʘʶʱʠʭʩʷ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʢʘʢʦʚʳʤʠ ʙʳʣʠ ʚ 60-ʝ ʛʦʜʳ ʠ ʦʩʪʘʶʪʩʷ ʜʦ ʩʠʭ ʧʦʨ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʇʦʵʪʦʤʫ ʚ ɺʳʯʠʩʣʠʪʝʣʴʥʦʤ ʮʝʥʪʨʝ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ɸʢʘʜʝʤʠʠ ʥʘʫʢ 

ʉʉʉʈ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʠ ʨʘʟʚʠʪʠʶ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʟʘʨʫʙʝʞʥʳʤʠ ʥʘʫʯʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ.  

ɸʢʘʜʝʤʠʢʠ ɻ.ʀ. ʄʘʨʯʫʢ, ʜʠʨʝʢʪʦʨ ɺʎ ʉʆɸʅ, ʠ ɸ.ʇ. ɽʨʰʦʚ, ʟʘʚ. ʆʪʜʝʣʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʧʝʨʚʳʤʠ ʫʩʪʘʥʦʚʠʣʠ ʩʚʷʟʠ ʩ ʢʦʣʣʝʛʘʤʠ ʟʘ ʨʫʙʝʞʦʤ. ʉʦ ʚʨʝʤʝʥʝʤ ʵʪʠ ʩʚʷʟʠ ʫʛʣʫʙʣʷʣʠʩʴ ʠ ʨʘʩʰʠʨʷʣʠʩʴ. 

ʆʙʤʝʥ ʥʘʫʯʥʳʤʠ ʦʪʯʝʪʘʤʠ, ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʥʬʝʨʝʥʮʠʠ, ʩʦʚʤʝʩʪʥʳʝ ʩʝʤʠʥʘʨʳ ʠ ʚʟʘʠʤʥʳʝ ʚʠʟʠʪʳ 

ʧʦʤʦʛʘʣʠ ʦʧʝʨʘʪʠʚʥʦ ʟʥʘʢʦʤʠʪʴʩʷ ʩ ʥʦʚʝʡʰʠʤʠ ʥʘʫʯʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʜʘʣʝʢʦ ʥʝ 

ʜʨʫʞʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʉʐɸ ʠ ʉʉʉʈ, ʫʩʪʘʥʦʚʠʣʠʩʴ ʧʦʣʝʟʥʳʝ ʢʦʥʪʘʢʪʳ ʩ ʠʟʚʝʩʪʥʳʤʠ ʫʯʝʥʳʤʠ ʚ 

ʘʤʝʨʠʢʘʥʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʘʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʉʪʵʥʬʦʨʜʩʢʦʤ ʠ ʅʴʶ-ʁʦʨʢʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʘʭ, 

ʄʘʩʩʘʯʫʩʝʪʩʢʦʤ ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ (MIT) ʠ ʜʨʫʛʠʤʠ.  

ɹʳʣʦ ʧʦʜʧʠʩʘʥʦ ʤʥʦʛʦʣʝʪʥʝʝ ʩʦʛʣʘʰʝʥʠʝ ʩ ʬʨʘʥʮʫʟʩʢʠʤ ʅʘʮʠʦʥʘʣʴʥʳʤ ʠʥʩʪʠʪʫʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚ ʠʥʬʦʨʤʘʪʠʢʝ (INRIA) ʦ ʧʨʦʚʝʜʝʥʠʠ ʝʞʝʛʦʜʥʳʭ ʩʦʚʤʝʩʪʥʳʭʩʠʤʧʦʟʠʫʤʦʚ ʧʦʦʯʝʨʝʜʥʦ ʚʦ ʌʨʘʥʮʠʠ ʠ ʚ 

ɸʢʘʜʝʤʛʦʨʦʜʢʝ.  

ʆʙʤʝʥ ʧʫʙʣʠʢʘʮʠʷʤʠ ʠ ʚʠʟʠʪʘʤʠ ʫʯʝʥʳʭ ʙʳʣ ʥʘʣʘʞʝʥ ʩ ʎʝʥʪʨʦʤ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ (CWI) 

ʚ ʅʠʜʝʨʣʘʥʜʘʭ, ʅʘʮʠʦʥʘʣʴʥʳʤ ʮʝʥʪʨʦʤ ʠʥʬʦʨʤʘʪʠʢʠ (GMD) ʚ ɻʝʨʤʘʥʠʠ, ʘʥʛʣʠʡʩʢʠʤʠ ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ. 

ʉʦʪʨʫʜʥʠʯʘʣʠ ʩ ʘʢʘʜʝʤʠʷʤʠ ʩʦʮʩʪʨʘʥ: ʇʦʣʴʰʠ, ʉʣʦʚʘʢʠʠ, ɻɼʈ, ɹʦʣʛʘʨʠʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʩʪʘʣ 

ʧʦʩʪʦʷʥʥʳʡ ʧʦʪʦʢ ʧʫʙʣʠʢʘʮʠʡ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʣʠ ʫʥʠʢʘʣʴʥʫʶ "ɹʠʙʣʠʦʪʝʢʫ ɽʨʰʦʚʘ". ɺʎ ʉʆɸʅ ʙʳʣ 

ʦʨʛʘʥʠʟʘʪʦʨʦʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʚ ɸʢʘʜʝʤʛʦʨʦʜʢʝ (1972), ʋʨʛʝʥʯʝ (1979), 

ʊʝʣʘʚʠ (1989), ʉʘʤʘʨʢʘʥʜʝ (1990).  

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʬʝʜʝʨʘʮʠʷ ʧʦ ʦʙʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ (IFIP) ʧʨʦʚʦʜʠʣʘ ʢʘʞʜʳʝ 3 ʛʦʜʘ ɺʩʝʤʠʨʥʳʝ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʢʦʥʛʨʝʩʩʳ. ɸ.ʇ.ɽʨʰʦʚ ʠ ʘʚʪʦʨ ʧʨʠʥʠʤʘʣʠ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʧʦʜʛʦʪʦʚʢʝ ʢʦʥʛʨʝʩʩʦʚ ʠ ʚ 

ʢʘʯʝʩʪʚʝ ʜʦʢʣʘʜʯʠʢʦʚ ʩ 1965 ʧʦ 1986 ʛʦʜ. ʋʯʘʩʪʠʝ ʚ ʜʝʩʷʪʢʘʭ ʟʘʨʫʙʝʞʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ, ʧʨʠʛʣʘʰʝʥʠʷ 

ʧʦʩʝʪʠʪʴ ʠʟʚʝʩʪʥʳʝ ʫʥʠʚʝʨʩʠʪʝʪʳ ʠ ʥʘʫʯʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʫʙʣʠʢʘʮʠʠ ʥʘʰʠʭ ʨʘʙʦʪ ʟʘ ʨʫʙʝʞʦʤ ʠ ʚʠʟʠʪʳ ʢ 

ʥʘʤ ʢʨʫʧʥʳʭ ʫʯʝʥʳʭ ʩʦʟʜʘʣʠ ʦʙʩʪʘʥʦʚʢʫ ʥʘʰʝʛʦ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʦʤ 

ʧʨʦʛʨʘʤʤʠʩʪʩʢʦʤ ʩʦʦʙʱʝʩʪʚʝ, ʘ ʆʪʜʝʣ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʪʘʣ ʦʩʥʦʚʦʡ ʉʠʙʠʨʩʢʦʡ ʰʢʦʣʳ ʠʥʬʦʨʤʘʪʠʢʠ, 

ʠʟʚʝʩʪʥʦʡ ʥʝ ʪʦʣʴʢʦ ʚ ʉʉʉʈ, ʥʦ ʠ ʟʘ ʨʫʙʝʞʦʤ. 
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ʀʊʄʀɺʊ ʀʄ. ʉ.ɸ. ʃɽɹɽɼɽɺɸ ɸʅ ʉʉʉʈ: ʂʀʊɸʁʉʂʀʁ ɺɽʂʊʆʈ 

ʀʨʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ʂʨʘʡʥʝʚʘ 

ʀʥʩʪʠʪʫʪ ʩʠʩʪʝʤ ʠʥʬʦʨʤʘʪʠʢʠ ʠʤ. ɸ.ʇ. ɽʨʰʦʚʘ ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ 

cora@iis.nsk.su 

ʅʘʪʘʣʴʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ʂʫʧʝʨʰʪʦʭ 

ʀʥʩʪʠʪʫʪ ʠʩʪʦʨʠʠ ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ 

nataly.kuper@gmail.com 

ɸʥʥʦʪʘʮʠʷ ï ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʦʙʫʩʣʦʚʣʝʥʘ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʢʦʥʢʨʝʪʠʟʘʮʠʠ 

ʩʦʜʝʨʞʘʥʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʉʉʉʈ ʠ ʂʠʪʘʡʩʢʦʡ ʥʘʨʦʜʥʦʡ ʨʝʩʧʫʙʣʠʢʠ ʚ ʦʙʣʘʩʪʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 1950-ʭ ʛʦʜʦʚ. ɼʘʥʥʘʷ ʪʝʤʘʪʠʢʘ ʬʨʘʛʤʝʥʪʘʨʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʨʘʙʦʪʘʭ ʧʦ ʠʩʪʦʨʠʠ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʭʦʪʷ ʚ ʥʝʜʘʚʥʝʤ ʧʨʦʰʣʦʤ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʦʧʳʪʢʠ ʦʩʚʝʱʝʥʠʷ ʧʨʦʙʣʝʤʳ ʙʳʣʠ ʧʨʝʜʧʨʠʥʷʪʳ ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ, ʪʘʢ ʠ ʢʠʪʘʡʩʢʠʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʚ ʰʠʨʦʢʦʤ ʢʦʥʪʝʢʩʪʝ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ʆʜʥʠʤ ʠʟ ʘʢʪʠʚʥʳʭ 

ʫʯʘʩʪʥʠʢʦʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʂʅʈ ʙʳʣ ʀʥʩʪʠʪʫʪ ʪʦʯʥʦʡ ʤʝʭʘʥʠʢʠ ʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ɸʅ ʉʉʉʈ. ʅʘ ʩʘʡʪʝ ʀʊʄʠɺʊ ʤʦʞʥʦ ʥʘʡʪʠ ʚʦʩʧʦʤʠʥʘʥʠʷ ʫʯʘʩʪʥʠʢʦʚ 

ʩʦʙʳʪʠʡ [1]. ʕʪʦ ʦʜʠʥ ʠʩʪʦʯʥʠʢ ʩʪʘʪʴʠ. ɼʨʫʛʠʤ ʠʩʪʦʯʥʠʢʦʤ ʩʪʘʣʠ ʜʦʢʫʤʝʥʪʳ ʀʊʄʠɺʊ ʠʟ ɸʨʭʠʚʘ 

ʈɸʅ ʠ ʤʘʪʝʨʠʘʣʳ ʧʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʉʉʉʈïʂʅʈ ʠʟ ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʨʭʠʚʘ ʥʦʚʝʡʰʝʡ 

ʠʩʪʦʨʠʠ (ʈɻɸʅʀ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʀʊʄʠɺʊ ɸʅ ʉʉʉʈ, ʀʥʩʪʠʪʫʪ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ɸʅ ʂʅʈ, ʕɺʄ ʄ-3, ʕɺʄ ɹʕʉʄ-2, ʉ.ɸ. ʃʝʙʝʜʝʚ, ɼ.ʖ. ʇʘʥʦʚ. 

ʇʝʨʚʦʛʦ ʦʢʪʷʙʨʷ 1949 ʛ. ʙʳʣʘ ʧʨʦʚʦʟʛʣʘʰʝʥʘ ʂʠʪʘʡʩʢʘʷ ʥʘʨʦʜʥʘʷ ʨʝʩʧʫʙʣʠʢʘ, ʠʟʙʨʘʚʰʘʷ 

ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ ʧʦ ʩʦʚʝʪʩʢʦʡ ʤʦʜʝʣʠ. ɺ ʩʝʨʝʜʠʥʝ ʬʝʚʨʘʣʷ 1950 ʛ. ʙʳʣ ʟʘʢʣʶʯʝʥ çɼʦʛʦʚʦʨ ʦ 

ʜʨʫʞʙʝ, ʩʦʶʟʝ ʠ ʚʟʘʠʤʥʦʡ ʧʦʤʦʱʠè ʤʝʞʜʫ ʉʦʚʝʪʩʢʠʤ ʉʦʶʟʦʤ ʠ ʂʅʈ. ʆʥ ʙʳʣ ʜʦʧʦʣʥʝʥ ʨʷʜʦʤ ʜʦʢʫʤʝʥʪʦʚ, 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ. ɺ ʯʘʩʪʥʦʩʪʠ, 11 ʦʢʪʷʙʨʷ 1954 ʛ. ʙʳʣʦ ʟʘʢʣʶʯʝʥʦ 

ʩʦʛʣʘʰʝʥʠʝ ʩʨʦʢʦʤ ʥʘ ʧʷʪʴ ʣʝʪ [2, ʩ. 128ï129]. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʂʅʈ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʯʝʨʝʟ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʤʠʪʝʪ ʧʦ ʚʥʝʰʥʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʚʷʟʷʤ ʉʦʚʝʪʘ ʤʠʥʠʩʪʨʦʚ ʉʉʉʈ, ʧʨʠ ʢʦʪʦʨʦʤ ʙʳʣʘ 

ʦʙʨʘʟʦʚʘʥʘ ʩʦʚʝʪʩʢʘʷ ʯʘʩʪʴ ʉʦʚʝʪʩʢʦ-ʂʠʪʘʡʩʢʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ, ʟʘʪʝʤ 

ʧʦʜʢʣʶʯʠʣʩʷ ɻʂʅʊ ʉʄ ʉʉʉʈ. ʇʦʤʦʱʴ ʉʉʉʈ ʩʪʘʣʘ ʝʱʝ ʙʦʣʝʝ ʜʝʡʩʪʚʝʥʥʦʡ, ʢʦʛʜʘ ʚ 1951 ʛ. ɻʝʥʝʨʘʣʴʥʘʷ 

ʘʩʩʘʤʙʣʝʷ ʆʆʅ ʧʨʠʥʷʣʘ ʨʝʟʦʣʶʮʠʶ ʦ ʚʚʝʜʝʥʠʠ ʵʤʙʘʨʛʦ ʥʘ ʪʦʨʛʦʚʣʶ ʩ ʂʠʪʘʝʤ. ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʜʚʫʭ ʩʪʨʘʥ 

ʷʚʣʷʣʦʩʴ çʧʨʦʠʟʚʦʜʥʳʤ ʦʪ ʦʙʱʠʭ ʧʘʨʪʥʝʨʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʠ ʧʦʩʪʦʷʥʥʦ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ 

ʜʠʧʣʦʤʘʪʠʯʝʩʢʦʡ ʢʦʥʲʶʥʢʪʫʨʦʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʪʦʨʦʥè [2, ʩ. 136].  

ɺʪʦʨʘʷ ʧʦʣʦʚʠʥʘ 1950-ʭ ʛʦʜʦʚ ʙʳʣʘ ʥʝʧʨʦʩʪʦʡ ʜʣʷ ʉʉʉʈ ʚ ʧʦʣʠʪʠʯʝʩʢʦʤ, ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʠ 

ʠʜʝʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʷʭ. ʕʪʦ ʙʳʣʦ ʚʨʝʤʷ ʨʘʟʚʝʥʯʘʥʠʷ ʢʫʣʴʪʘ ʣʠʯʥʦʩʪʠ ʉʪʘʣʠʥʘ, ʭʨʫʱʝʚʩʢʦʡ 

çʦʪʪʝʧʝʣʠè, ʩʦʟʜʘʥʠʷ ʉʕɺ ʠ ʆɺɼ
1
 ʢʘʢ ʧʨʦʪʠʚʦʚʝʩʘ ʅɸʊʆ. ʇʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʧʦʧʳʪʢʠ ʧʝʨʝʚʝʩʪʠ 

ʢʦʥʢʫʨʝʥʪʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩ ɿʘʧʘʜʦʤ ʥʘ ʤʠʨʥʳʝ ʨʝʣʴʩʳ. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʪʨʫʜʥʦʩʪʠ ʚ ʉʉʉʈ ʦʧʨʝʜʝʣʷʣʠʩʴ 

ʧʦʩʣʝʚʦʝʥʥʦʡ ʨʘʟʨʫʭʦʡ, ʙʦʣʴʰʠʤʠ ʧʨʦʝʢʪʘʤʠ ʚ ʦʙʣʘʩʪʠ ʦʙʦʨʦʥʳ, ʢʦʩʤʦʩʘ ʠ ʨʘʢʝʪʦʩʪʨʦʝʥʠʷ [3]. ʅʘ ʵʪʦʤ 

ʬʦʥʝ ʤʘʪʝʨʠʘʣʴʥʘʷ ʧʦʤʦʱʴ ʠʜʝʡʥʳʤ ʩʦʶʟʥʠʢʘʤ ʩʪʘʣʘ ʩʚʝʨʭʰʪʘʪʥʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘ ʵʢʦʥʦʤʠʢʫ ʠ ʥʘʩʝʣʝʥʠʝ 

ʉʉʉʈ. 

ɺ ʩʘʤʦʤ ʂʠʪʘʝ ʙʦʣʴʰʘʷ ʨʦʣʴ ʚ ʤʦʜʝʨʥʠʟʘʮʠʠ ʚʩʝʭ ʩʪʦʨʦʥ ʞʠʟʥʠ ʦʪʚʦʜʠʣʘʩʴ ʥʘʫʢʝ. ʆʙʱʘʷ 

ʧʨʦʛʨʘʤʤʘ, ʧʨʠʥʷʪʘʷ ʥʘ ʩʝʩʩʠʠ ʅʘʨʦʜʥʦʛʦ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʛʦ ʩʦʚʝʪʘ ʚ ʥʦʷʙʨʝ 1949 ʛ., ʩʦʜʝʨʞʘʣʘ ʨʷʜ 

ʧʦʣʦʞʝʥʠʡ, ʟʘʢʨʝʧʣʷʚʰʠʭ ʵʪʠ ʠʜʝʠ: çɹʫʜʫʪ ʧʨʠʣʦʞʝʥʳ ʫʩʠʣʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʩ ʪʝʤ, 

ʯʪʦʙʳ ʧʦʩʪʘʚʠʪʴ ʠʭ ʥʘ ʩʣʫʞʙʫ ʩʦʟʜʘʥʠʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ ʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʦʙʦʨʦʥʝ. 

ɹʫʜʫʪ ʧʦʦʱʨʷʪʴʩʷ ʥʘʫʯʥʳʝ ʦʪʢʨʳʪʠʷ, ʠʟʦʙʨʝʪʝʥʠʷ, ʧʦʧʫʣʷʨʠʟʠʨʦʚʘʪʴʩʷ ʥʘʫʯʥʳʝ ʟʥʘʥʠʷ. ʃʶʙʦʚʴ ʢ ʥʘʫʢʝ 

ʥʘʨʷʜʫ ʩ ʣʶʙʦʚʴʶ ʢ ʈʦʜʠʥʝ, ʥʘʨʦʜʫ, ʪʨʫʜʫ, ʙʝʨʝʞʥʦʤʫ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʱʝʩʪʚʝʥʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

ʧʦʦʱʨʷʶʪʩʷ ʢʘʢ ʛʨʘʞʜʘʥʩʢʘʷ ʜʦʙʨʦʜʝʪʝʣʴ ʚʩʝʭ ʛʨʘʞʜʘʥ ʂʅʈè [4, ʣ. 17ï18]. ʉʨʘʟʫ ʞʝ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ 

ʂʅʈ ʙʳʣʘ ʩʦʟʜʘʥʘ ɸʢʘʜʝʤʠʷ ʥʘʫʢ. ɽʝ ʚʦʟʛʣʘʚʠʣ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʜʝʷʪʝʣʴ ʩ ʛʫʤʘʥʠʪʘʨʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ɻʦ 

ʄʦʞʦ (1892ï1978). ɺ ʵʪʫ ʧʦʨʫ ʚ ɸʢʘʜʝʤʠʠ ʂʅʈ ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʦʢʦʣʦ 3 ʪʳʩ. ʯʝʣʦʚʝʢ. ɽʝ 

ʦʨʛʘʥʠʟʘʮʠʷ ʰʣʘ ʧʦ ʦʙʨʘʟʮʫ ʩʦʚʝʪʩʢʦʡ ɸʢʘʜʝʤʠʠ ʥʘʫʢ.  

ɺʧʝʨʚʳʝ ʜʝʣʝʛʘʮʠʷ ɸʅ ʂʅʈ ʧʦʩʝʪʠʣʘ ʉʦʚʝʪʩʢʠʡ ʉʦʶʟ ʚʝʩʥʦʡ 1953 ʛ. (42 ʯʝʣʦʚʝʢʘ, ʤʘʨʪ ï ʤʘʡ): 

ʠʟʫʯʘʣʠʩʴ ʧʨʠʥʮʠʧʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʦʡ ʚ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ, 

ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘʫʢʠ ʚ ʉʉʉʈ. ʂʠʪʘʡʩʢʠʝ ʫʯʝʥʳʝ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʩʢʫʨʩʠʷʭ, 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʩʝʤʠʥʘʨʘʭ. ʇʨʝʟʠʜʠʫʤ ɸʅ ʧʨʦʚʝʣ ʜʣʷ ʥʠʭ ʩʝʤʴ ʩʦʚʝʱʘʥʠʡ, ʥʘ ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

                                                           
1 ʉʦʚʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʚʟʘʠʤʦʧʦʤʦʱʠ (1949ï1991), ʆʨʛʘʥʠʟʘʮʠʷ ɺʘʨʰʘʚʩʢʦʛʦ ʜʦʛʦʚʦʨʘ (1955ï1991). 
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ʜʦʢʣʘʜʳ ʦʙ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ɸʢʘʜʝʤʠʠ, ʝʝ ʩʪʨʫʢʪʫʨʝ, ʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ, ʨʘʟʨʘʙʦʪʢʝ ʥʘʫʯʥʳʭ ʧʣʘʥʦʚ ʠ ʪ.ʜ. 

ʇʦʩʣʝ ʚʦʟʚʨʘʱʝʥʠʷ ʥʘ ʨʦʜʠʥʫ ʯʣʝʥʳ ʢʠʪʘʡʩʢʦʡ ʜʝʣʝʛʘʮʠʠ ʤʘʩʩʦʚʦ ʧʨʦʧʘʛʘʥʜʠʨʦʚʘʣʠ ʦʧʳʪ ʉʉʉʈ. ɺ ʪʦ 

ʚʨʝʤʷ 93,2% ʚʩʝʭ ʩʦʪʨʫʜʥʠʢʦʚ ɸʅ ʂʅʈ ʠʟʫʯʘʣʠ ʨʫʩʩʢʠʡ ʷʟʳʢ, 73,5% ʠʟ ʥʠʭ ʤʦʛʣʠ ʯʠʪʘʪʴ ʣʠʪʝʨʘʪʫʨʫ ʥʘ 

ʨʫʩʩʢʦʤ ʷʟʳʢʝ, 26,8% ʤʦʛʣʠ ʧʝʨʝʚʦʜʠʪʴ [5]. ʆʜʥʘʢʦ ʷʟʳʢʦʚʦʡ ʙʘʨʴʝʨ ʚʩʸ ʞʝ ʩʫʱʝʩʪʚʦʚʘʣ, ʩʥʠʞʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʱʝʥʠʷ [6]. 

ʆʯʝʨʝʜʥʦʡ ʚʠʟʠʪ ʚ ʉʉʉʈ ʜʝʣʝʛʘʮʠʠ ɸʅ ʂʠʪʘʷ ʚʦ ʛʣʘʚʝ ʩ ʝʝ ʧʨʝʟʠʜʝʥʪʦʤ ɻʦ ʄʦʞʦ ʧʣʘʥʠʨʦʚʘʣʩʷ ʥʘ 

ʥʘʯʘʣʦ ʥʦʷʙʨʷ 1956 ʛ. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ ʧʨʦʜʦʣʞʠʪʴ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʠʩʪʝʤʳ ʨʘʙʦʪʳ 

ɸʅ ʉʉʉʈ, ʢʦʦʨʜʠʥʘʮʠʠ ʝʝ ʨʘʙʦʪʳ ʩ ʚʫʟʘʤʠ ʠ ʦʪʨʘʩʣʝʚʳʤʠ ʅʀʀ, ʧʨʠʥʮʠʧʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʅʀʈ, ʧʦʜʛʦʪʦʚʢʠ 

ʢʘʜʨʦʚ ʠ ʩʠʩʪʝʤʳ ʧʦʦʱʨʝʥʠʷ ʟʘ ʥʘʫʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ. ɼʣʷ ʚʳʨʘʙʦʪʢʠ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ 26 

ʦʢʪʷʙʨʷ 1956 ʛ. ʚ ʢʦʥʬʝʨʝʥʮ-ʟʘʣʝ ʇʨʝʟʠʜʠʫʤʘ ʩʦʩʪʦʷʣʦʩʴ ʟʘʩʝʜʘʥʠʝ ʢʦʤʠʩʩʠʠ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʚʷʟʷʤ 

ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ɸʅ, ʟʥʘʢʦʤʳʤʠ ʥʘ ʦʩʥʦʚʝ ʣʠʯʥʦʛʦ ʧʦʩʝʱʝʥʠʷ ʩ ʩʦʩʪʦʷʥʠʝʤ ʥʘʫʢʠ ʚ ʂʠʪʘʝ. ɹʳʣ 

ʩʦʩʪʘʚʣʝʥ ʧʨʦʝʢʪ ʧʨʦʪʦʢʦʣʘ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʘʣ ʧʨʝʜʣʦʞʝʥʠʷ ʦ ʩʦʚʤʝʩʪʥʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ɸʅ ʂʅʈ ʚ 

ʥʝʩʢʦʣʴʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: ʦʙʤʝʥ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ; ʧʦʤʦʱʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; ʦʙʤʝʥ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʠ ʧʦʤʦʱʴ ʚ ʧʦʜʛʦʪʦʚʢʝ ʥʘʫʯʥʳʭ ʢʘʜʨʦʚ; ʩʥʘʙʞʝʥʠʝ 

ʥʘʫʯʥʳʤʠ ʧʨʠʙʦʨʘʤʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʜʣʷ ʅʀʈ; ʧʨʦʚʝʜʝʥʠʝ ʩʦʚʤʝʩʪʥʳʭ ʵʢʩʧʝʜʠʮʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ [7, ʜ. 

43, ʣ. 8]. 

ɺ ʯʝʪʳʨʝʭ ʠʟ ʧʷʪʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʀʊʄʠɺʊ. ʅʘ 

ʵʪʦʤ ʟʘʩʝʜʘʥʠʠ ʦʪ ʀʊʄʠɺʊ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʖ.ɼ. ʇʘʥʦʚ (ʚ ʵʪʦ ʚʨʝʤʷ ʦʥ ʦʩʪʘʚʠʣ ʧʦʩʪ ʜʠʨʝʢʪʦʨʘ ɺʀʅʀʊʀ ʠ 

ʧʝʨʝʰʝʣ ʚ ʀʊʄʠɺʊ ʥʘ ʜʦʣʞʥʦʩʪʴ ʟʘʚʝʜʫʶʱʝʛʦ ʦʪʜʝʣʦʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ, ʛʜʝ 

ʧʨʦʨʘʙʦʪʘʣ ʩ ʦʢʪʷʙʨʷ 1956 ʧʦ ʷʥʚʘʨʴ 1958 ʛ.) [8, ʩ. 23ï24]. 

ɸʥʘʣʠʟ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ (ɺʊ) ʧʦʢʘʟʳʚʘʝʪ, ʥʘʩʢʦʣʴʢʦ ʪʱʘʪʝʣʴʥʦ 

ʢʠʪʘʡʩʢʠʝ ʫʯʝʥʳʝ ʧʦʜʭʦʜʠʣʠ ʢ ʨʝʰʝʥʠʶ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ. ʉʪʨʫʢʪʫʨʘ ɸʅ ʂʅʈ 

ʧʦʥʘʯʘʣʫ ʥʝ ʚʢʣʶʯʘʣʘ ʧʨʦʙʣʝʤʘʪʠʢʫ ɺʊ. ʀʥʩʪʠʪʫʪ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ (ʀɺʊ) ʙʳʣ ʩʦʟʜʘʥ ʚ 1956 ʛ. 

(ʧʝʨʚʳʡ ʜʠʨʝʢʪʦʨ ʧʨʦʬ. ʍʫʘ ʃʦ-ɻʵʥ). ɺ ʬʝʚʨʘʣʝ 1957 ʛ. ʯʝʨʝʟ ʛʣʘʚʥʦʛʦ ʫʯʝʥʦʛʦ ʩʝʢʨʝʪʘʨʷ ʇʨʝʟʠʜʠʫʤʘ 

ɸʅ ʉʉʉʈ ʘʢʘʜʝʤʠʢʘ ɸ.ɺ. ʊʦʧʯʠʝʚʘ ʜʠʨʝʢʪʦʨʫ ʀʊʄʠɺʊ ʘʢʘʜʝʤʠʢʫ ʉ.ɸ. ʃʝʙʝʜʝʚʫ ʙʳʣʦ ʧʝʨʝʜʘʥʦ ʧʠʩʴʤʦ, 

ʢʦʪʦʨʦʝ ʩʦʜʝʨʞʘʣʦ ʧʦʜʨʦʙʥʳʡ ʧʝʨʝʯʝʥʴ ʚʦʧʨʦʩʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʠʥʪʝʨʝʩʫʶʱʠʭ ʢʠʪʘʡʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʧʝʨʝʯʝʥʴ, ʢʦʪʦʨʳʡ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣ ʦ ʛʣʫʙʦʢʦʡ ʧʨʦʨʘʙʦʪʢʝ ʚʦʧʨʦʩʘ. ʂʠʪʘʡʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʧʨʦʩʠʣʠ 

ʧʨʝʜʦʩʪʘʚʠʪʴ: 

- ʥʘʫʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʉʉʉʈ ʦ ʮʠʬʨʦʚʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥʘʭ (ʚʢʣʶʯʘʷ ʧʦʜʨʦʙʥʳʝ 

ʧʨʦʝʢʪʠʨʦʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʨʘʙʦʯʠʝ ʯʝʨʪʝʞʠ ʤʘʰʠʥ ʪʠʧʦʚ ʄ-20, ʉʪʨʝʣʘ-3, ʄ-3, ʋʨʘʣ); 

- ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʠʟʜʘʥʠʷ (ʙʶʣʣʝʪʝʥʠ ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʦʩʪʨʘʥʥʳʝ ʧʘʪʝʥʪʳ, ʞʫʨʥʘʣ 

çʄʘʰʠʥʦʩʪʨʦʝʥʠʝè ʄʄʠʇ ʉʉʉʈ); 

- ʧʦʜʨʦʙʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʮʠʬʨʦʚʳʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʤʘʰʠʥʘʤ (ʎɺʄ) ʩʪʨʘʥ ʚʩʝʛʦ ʤʠʨʘ, 

ʩʦʙʨʘʥʥʳʝ ɺʀʅʀʊʀ ʠ ʀʊʄʠɺʊ (ʥʘʠʤʝʥʦʚʘʥʠʷ ʎɺʄ ʥʘ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʘʭ, ʫʢʘʟʘʥʠʝ ʩʝʨʠʠ ʠ 

ʤʦʜʝʣʠ, ʠʤʷ ʢʦʥʩʪʨʫʢʪʦʨʘ, ʥʘʟʚʘʥʠʝ ʬʠʨʤʳ-ʠʟʛʦʪʦʚʠʪʝʣʷ, ʟʘʢʘʟʯʠʢʘ, ʩʤʝʞʥʠʢʦʚ ʠ ʠʭ ʣʦʢʘʮʠʷ; 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ, ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ, ʩʠʩʪʝʤʘ, ʢʣʘʩʩ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʙʦʪʳ ʩ ʨʝʘʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʪʦʯʥʦʩʪʴ ʚ ʟʥʘʢʘʭ ʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ, ʝʤʢʦʩʪʴ ʠ ʪʠʧ 

ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʥʝʰʥʝʛʦ ʟʘʧʦʤʠʥʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ). 

ʆʥʠ ʧʨʦʩʠʣʠ ʪʘʢʞʝ: 

- ʩʦʦʙʱʠʪʴ ʭʘʨʘʢʪʝʨ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʚʚʦʜʘ, ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ, ʭʘʨʘʢʪʝʨ 

ʠ ʯʠʩʣʦ ʫʩʪʨʦʡʩʪʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ, ʭʘʨʘʢʪʝʨ ʚʳʚʦʜʘ ʜʘʥʥʳʭ; 

- ʦʧʠʩʘʪʴ ʵʣʝʤʝʥʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʤʘʰʠʥʝ (ʪʠʧ, ʯʠʩʣʦ, ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʣʘʤʧʳ, ʨʝʣʝ, 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʠ, ʫʩʠʣʠʪʝʣʠ ʠ ʧʨ., ʩʨʦʢ ʩʣʫʞʙʳ ʵʣʝʤʝʥʪʦʚ); 

- ʧʨʠʩʣʘʪʴ ʤʘʪʝʨʠʘʣʳ, ʩʚʷʟʘʥʥʳʝ ʩ ɺʊ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʯʨʝʞʜʝʥʠʡ, ʢʘʢ ʀʊʄʠɺʊ, ɺʀʅʀʊʀ, 

ʀʈʕ, ʄʄʠʇ ʠ ʄʈʇ ʉʉʉʈ, ʟʘʚʦʜʦʚ, ʉʂɹ [7, ʜ. 48, ʣ. 4ï8]. 

ʏʝʨʝʟ ʀʊʄʠɺʊ ʠ ɺʀʅʀʊʀ ʚ ʂʠʪʘʡ ʥʘʧʨʘʚʣʷʣʘʩʴ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʣʠʪʝʨʘʪʫʨʘ, 

ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʝ ʫʢʘʟʘʪʝʣʠ ʠ ʧʝʨʠʦʜʠʢʘ ʧʦ ɺʊ. ɺ ʯʠʩʣʝ ʧʝʨʚʳʭ ʙʳʣ ʧʝʨʝʚʝʜʝʥ ʥʘ ʢʠʪʘʡʩʢʠʡ ʷʟʳʢ ʜʦʢʣʘʜ 

ʧʨʝʟʠʜʝʥʪʘ ɸʅ ʉʉʉʈ ʘʢʘʜʝʤʠʢʘ ʉ.ʀ. ɺʘʚʠʣʦʚʘ çʊʨʠʜʮʘʪʴ ʣʝʪ ʩʦʚʝʪʩʢʦʡ ʥʘʫʢʠè 1947 ʛ. ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚʤʝʩʪʝ ʩ ʥʘʫʯʥʳʤʠ ʨʘʙʦʪʘʤʠ ʚ ʂʠʪʘʡ ʭʣʳʥʫʣʠ ʠ ʧʨʦʠʟʚʝʜʝʥʠʷ çʤʠʯʫʨʠʥʩʢʦʡ ʙʠʦʣʦʛʠʠè, ʚ ʪ.ʯ. 

ʩʦʯʠʥʝʥʠʷ ʊ. ʃʳʩʝʥʢʦ, ʘ ʪʘʢʞʝ ʆ. ʃʝʧʝʰʠʥʩʢʦʡ [4, ʣ. 26]. ʀʊʄʠɺʊ ʚʳʧʠʩʳʚʘʣ ʜʣʷ ɸʅ ʂʅʈ ʦʪʝʯʝʩʪʚʝʥʥʳʝ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʞʫʨʥʘʣʳ (ʥʘʧʨʠʤʝʨ, çʇʨʠʙʦʨʦʩʪʨʦʝʥʠʝè), ʦʪʧʨʘʚʣʷʣ ʤʘʪʝʨʠʘʣʳ ʩʝʩʩʠʡ ɸʅ ʉʉʉʈ ʧʦ 

ʥʘʫʯʥʳʤ ʧʨʦʙʣʝʤʘʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʤʘʪʝʨʠʘʣʳ ʢʦʥʬʝʨʝʥʮʠʡ, ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʚ 

ʩʦʩʪʘʚʣʝʥʠʠ ʩʚʦʜʥʳʭ ʜʘʥʥʳʭ ʧʦ ʠʥʦʩʪʨʘʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ [7, ʜ. 47, ʣ. 8]. ɺ 1956 ʛ. ɸʅ ʂʅʈ 

ʟʘʧʨʦʩʠʣʘ ʨʘʟʨʝʰʝʥʠʝ (ʠ ʧʦʣʫʯʠʣʘ ʝʛʦ) ʧʝʨʝʚʝʩʪʠ ʠ ʦʧʫʙʣʠʢʦʚʘʪʴ ʜʦʢʣʘʜ ʉ.ɸ. ʃʝʙʝʜʝʚʘ 

çɹʳʩʪʨʦʜʝʡʩʪʚʫʶʱʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʘʰʠʥʘ ɸʅ ʉʉʉʈè, ʢʦʪʦʨʳʡ ʦʥ ʩʜʝʣʘʣ ʚ ɼʘʨʤʰʪʘʜʪʝ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 1955 ʛ. ʇʝʨʝʚʝʜʝʥʘ ʙʳʣʘ ʪʘʢʞʝ ʢʥʠʛʘ ʃ.ɸ. ʃʶʩʪʝʨʥʠʢʘ, ɸ.ɸ. ɸʙʨʘʤʦʚʘ, 

ʄ.ʈ. ʐʫʨʘ-ɹʫʨʳ ʠ ɺ.ʀ. ʐʝʩʪʘʢʦʚʘ çʈʝʰʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʮʠʬʨʦʚʳʭ 

ʤʘʰʠʥʘʭè [7, ʜ. 47, ʣ. 4ï5, 23]. ʂʠʪʘʡʩʢʘʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʥʠʮʘ ʆʫ ɹʘʦ ʧʨʠʚʦʜʠʪ ʜʘʥʥʳʝ ʦ ʧʝʨʝʚʦʜʘʭ 

ʩʦʚʝʪʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ɺʊ ʩ 1959 ʧʦ 1965 ʛʛ. ʆʥʘ ʥʘʟʳʚʘʝʪ ʪʦʣʴʢʦ ʨʘʙʦʪʳ ɸ.ʀ. ʂʠʪʦʚʘ ʠ ʅ.ɸ. ʂʨʠʥʠʮʢʦʛʦ, 
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ʫʧʫʩʢʘʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʧʝʨʝʚʦʜ ʧʝʨʚʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʤʦʥʦʛʨʘʬʠʠ ʧʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ 

ɸ.ʇ. ɽʨʰʦʚʘ
2
 çʇʨʦʛʨʘʤʤʠʨʫʶʱʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ɹʕʉʄ ɸʅ ʉʉʉʈè, ʚʳʧʦʣʥʝʥʥʳʡ ʚ 1959 ʛ. ʧʨʘʢʪʠʯʝʩʢʠ 

ʩʨʘʟʫ ʧʦʩʣʝ ʚʳʭʦʜʘ ʝʝ ʚ ʩʚʝʪ [9]. 

ʇʦʤʠʤʦ ʣʠʪʝʨʘʪʫʨʳ ʠʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʀʊʄʠɺʊ ʩʥʘʙʞʘʣ ʀɺʊ ʂʠʪʘʷ ʪʝʭʥʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʥʘ ʕɺʄ ʠ ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʠ ʩʘʤʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʃʝʪʦʤ 1957 ʛ. 

ʘʢʘʜʝʤʠʢ ʉ.ɸ. ʃʝʙʝʜʝʚ ʣʠʯʥʦ ʟʘʚʝʨʠʣ ʜʠʨʝʢʪʦʨʘ ʀɺʊ, ʯʪʦ ʦʥ ʥʝ ʠʤʝʝʪ ʚʦʟʨʘʞʝʥʠʡ ʧʨʦʪʠʚ ʪʦʛʦ, ʯʪʦʙʳ 

ʢʠʪʘʡʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʧʝʨʝʧʝʯʘʪʳʚʘʣʠ ʠʣʠ ʩʥʠʤʘʣʠ ʢʦʧʠʠ ʩ ʚʥʫʪʨʝʥʥʠʭ ʤʘʪʝʨʠʘʣʦʚ ʀʊʄʠɺʊ, ʧʨʠ ʪʦʤ, 

ʯʪʦ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʥʘ ʙʳʣʘ ʟʘʢʨʳʪʘ [7, ʜ. 48, ʣ. 41]. ʋʞʝ ʩ ʚʝʩʥʳ 1957 ʛ. ʚ ʂʠʪʘʡ 

ʦʪʧʨʘʚʣʷʣʠʩʴ ʯʝʨʪʝʞʠ, ʧʣʝʥʢʠ ʩ ʬʦʪʦʢʦʧʠʷʤʠ ʠ ʤʠʢʨʦʬʠʣʴʤʠʨʦʚʘʥʥʳʝ ʦʪʯʝʪʳ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʣʘʩʴ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʘʨʢʘʩʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʙʣʦʢʦʚ ɹʕʉʄ, ʫʩʪʨʦʡʩʪʚʝ ʤʘʛʥʠʪʥʦʛʦ 

ʙʘʨʘʙʘʥʘ, ʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʚʦʜʝ ʚ ʜʝʡʩʪʚʠʝ ʢʦʤʧʣʝʢʩʘ ʚʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʘ ʙʘʟʝ ʪʝʣʝʛʨʘʬʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, 

ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʨʘʟʨʘʙʦʪʢʘ ʤʘʰʠʥʳ 

ʜʣʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʦʙʳʢʥʦʚʝʥʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʪ.ʧ. [7, ʜ. 47, ʣ. 15ï16]. ʉʦʛʣʘʩʥʦ 

ʧʦʩʪʘʥʦʚʣʝʥʠʶ ʇʨʝʟʠʜʠʫʤʘ ɸʅ ʉʉʉʈ ˉ 810-013 ʦʪ 13ï16 ʜʝʢʘʙʨʷ 1957 ʛ., ʀʊʄʠɺʊ ʧʦʜʛʦʪʦʚʠʣ ʢ ʩʜʘʯʝ 

ʪʝʭʥʠʯʝʩʢʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʥʘ ʤʘʰʠʥʫ ɹʕʉʄ-2, ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʩʦʙʦʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʚʘʨʠʘʥʪ ɹʕʉʄ ʩ 

ʫʚʝʣʠʯʝʥʥʦʡ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʴʶ ʥʘ 2048 ʯʠʩʝʣ. ɺ ʥʘʯʘʣʝ 1958 ʛ. ʜʦʢʫʤʝʥʪʘʮʠʷ ʀʊʄʠɺʊ ʥʘ ɹʕʉʄ-2 

ʧʝʨʝʜʘʥʘ ʚ ʂʠʪʘʡ, ʛʜʝ ʀɺʊ ɸʅ ʂʅʈ ʚʝʣ ʤʦʥʪʘʞ ʧʦ ʵʪʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʤʘʰʠʥʳ ʪʠʧʘ ɹʕʉʄ ʧʨʠ 

ʢʦʥʩʫʣʴʪʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ ʉʉʉʈ [7, ʜ. 50, ʣ 4ï5]. ɺʩʢʦʨʝ ʚ ʂʠʪʘʡ ʙʳʣʠ ʧʝʨʝʜʘʥʳ ʜʦʢʫʤʝʥʪʳ ʧʦ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʝʨʨʠʪʦʚʳʭ ʩʝʨʜʝʯʥʠʢʦʚ. 

ɺ ʩʯʝʪ ʧʦʩʪʘʚʦʢ ʦʙʦʨʫʜʦʚʘʥʠʷ ʯʝʨʝʟ ʵʢʩʧʦʨʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʄʠʥʚʥʝʰʪʦʨʛʘ ʙʳʣ ʦʪʧʨʘʚʣʝʥ 

ʢʦʤʧʣʝʢʪ ʨʘʜʠʦʜʝʪʘʣʝʡ ʜʣʷ ʀɺʊ ʚʝʩʦʤ 17 ʢʛ [7, ʜ. 48, ʣ. 37], ʯʘʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʝʨʝʜʘʚʘʣʘʩʴ ʚ ʂʠʪʘʡ 

ʧʫʪʝʤ ʩʧʠʩʘʥʠʷ ʩ ʙʘʣʘʥʩʘ ʀʊʄʠɺʊ [7, ʜ. 54, ʣ. 87]. ʂʦʛʜʘ ʚ ʢʦʥʮʝ 1958 ʛ. ʚ ʂʠʪʘʡ ʧʦʝʭʘʣ ɸ.ɸ. ʇʘʚʣʠʢʦʚ, ʦʥ 

ʚʝʟ ʩ ʩʦʙʦʡ ʢʦʤʧʣʝʢʪ ʯʝʨʪʝʞʝʡ ʠ 25 ʢʛ ʨʘʜʠʦʜʝʪʘʣʝʡ. ʀʊʄʠɺʊ ʢʫʨʠʨʦʚʘʣ ʟʘʢʫʧʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʭʠʤʠʢʘʪʦʚ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʙʳʣʦ ʧʨʦʚʦʜʠʪʴ ʯʝʨʝʟ ʩʦʚʝʪʩʢʫʶ ʪʘʤʦʞʥʶ. ʊʘʢ, ʠʥʩʪʠʪʫʪ ʧʦʜʪʚʝʨʞʜʘʣ, ʯʪʦ 

ʘʟʦʪʥʦ-ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʤʘʨʛʘʥʝʮ ʚ ʢʦʣʠʯʝʩʪʚʝ 6 ʢʛ, ʢʫʧʣʝʥʥʳʡ ʢʠʪʘʡʩʢʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʧʨʦʭʦʜʷʱʠʤʠ 

ʧʨʘʢʪʠʢʫ ʚ ʀʊʄʠɺʊ, ʥʫʞʝʥ ʜʣʷ ʤʘʰʠʥʳ ɹʕʉʄ-2, ʩʪʨʦʷʱʝʡʩʷ ʚ ʇʝʢʠʥʝ ʩ ʧʦʤʦʱʴʶ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ[7, ʜ. 

54, ʣ. 129]. ʀ ʝʩʣʠ ʜʘʞʝ ʠʥʩʪʠʪʫʪ ʙʳʣ ʟʘʛʨʫʞʝʥ ʩʦʙʩʪʚʝʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʥʝ ʤʦʛ ʦʢʘʟʘʪʴ ʩʦʜʝʡʩʪʚʠʷ ʚ 

ʧʦʩʪʘʚʢʝ ʵʣʝʤʝʥʪʦʚ ɹʕʉʄ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʟʘʧʨʦʩʘ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʙʘʨʘʙʘʥʘ ʠ ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ-

ʚʳʚʦʜʘ, ʪʦ ʦʥ ʙʨʘʣ ʥʘ ʩʝʙʷ ʦʙʷʟʘʥʥʦʩʪʴ ʥʘʡʪʠ ʟʘʚʦʜ-ʠʟʛʦʪʦʚʠʪʝʣʴ ʜʣʷ ʵʪʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʯʝʨʝʟ ɻʂʅʊ [7, ʜ. 

54, ʣ. 75]. 

ʉ ʚʝʩʥʳ 1957 ʛ. ʚ ʀʊʄʠɺʊ ʫʞʝ ʦʙʫʯʘʣʦʩʴ 18 ʧʨʘʢʪʠʢʘʥʪʦʚ ʠʟ ʂʅʈ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 24 ʜʦ 39 ʣʝʪ (ʠʟ 

ʥʠʭ 2 ʙʝʩʧʘʨʪʠʡʥʳʭ, 3 ʞʝʥʱʠʥʳ) ʧʦ ʩʣʝʜʫʶʱʠʤ ʪʝʤʘʤ: çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʕɺʄè ï 10 ʯʝʣʦʚʝʢ, 

çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè ï 6, çʄʝʪʦʜʳ ʚʳʯʠʩʣʝʥʠʡè ï 2 [7, ʜ. 47, ʣ. 36ï53]. ʅʝ ʚʩʝ ʢʠʪʘʡʩʢʠʝ ʘʩʧʠʨʘʥʪʳ ʠʤʝʣʠ 

ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʧʦʥʠʤʘʣʠ ʩʫʪʴ ʜʝʣʘ: ʩʢʦʨʝʝ ʚʩʝʛʦ, ʧʦʩʳʣʘʣʠ ʥʝ ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʦ ʠ ʣʶʜʝʡ, 

ʤʘʣʦ-ʤʘʣʴʩʢʠ ʧʦʥʠʤʘʚʰʠʭ ʨʫʩʩʢʠʡ ʷʟʳʢ. ʉʦ ʚʨʝʤʝʥʝʤ ʢʠʪʘʡʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʦʙʨʘʪʠʣʦʩʴ ʩ ʧʨʦʩʴʙʦʡ ʦ 

ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʳʩʰʝʡ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʥʦ ʠʟ-ʟʘ ʷʟʳʢʦʚʦʛʦ ʙʘʨʴʝʨʘ ʚ ʀʊʄʠɺʊ ʵʪʫ ʠʜʝʶ ʥʝ 

ʧʦʜʜʝʨʞʘʣʠ, ʠ ʨʝʢʦʤʝʥʜʦʚʘʣʠ ʟʘʱʠʪʫ ʜʠʩʩʝʨʪʘʮʠʡ ʧʨʦʚʦʜʠʪʴ ʥʘ ʨʦʜʠʥʝ. 

ʉʦʚʝʪʥʠʢʘʤʠ ʠʟ ʀʊʄʠɺʊ ʚ ʂʠʪʘʝ ʚ 1957ï1959 ʛʛ. ʨʘʙʦʪʘʣʠ ʆ.ʂ. ʑʝʨʙʘʢʦʚ, ʖ.ʀ. ɺʠʟʫʥ, 

ɺ.ɸ. ʄʝʣʴʥʠʢʦʚ, ɸ.ɸ. ʇʘʚʣʠʢʦʚ ʠ ɸ.ʉ. ʌʝʜʦʨʦʚ. ʇʝʨʚʳʤ ʩʦʪʨʫʜʥʠʢʦʤ ʀʊʄʠɺʊ, ʢʦʪʦʨʳʡ ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʚ 

ʢʦʤʘʥʜʠʨʦʚʢʫ ʚ ʂʠʪʘʡ, ʩʪʘʣ ʥʘʯʘʣʴʥʠʢ ʛʨʫʧʧʳ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʕɺʄ ʠʥʞʝʥʝʨ ʆ.ʂ. ʑʝʨʙʘʢʦʚ. ʆʥ ʥʘʭʦʜʠʣʩʷ 

ʚ ʂʅʈ ʩ 29 ʩʝʥʪʷʙʨʷ 1957 ʛ. ʧʦ 21 ʬʝʚʨʘʣʷ 1958 ʛ. ɺ ʩʚʦʝʤ ʦʪʯʝʪʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʤʘʥʜʠʨʦʚʢʠ ʦʥ ʧʦʜʨʦʙʥʦ 

ʦʧʠʩʘʣ ʭʦʜ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʂʠʪʘʝ ʥʘ ʜʚʝʥʘʜʮʘʪʴ ʣʝʪ. ʆ.ʂ. 

ʑʝʨʙʘʢʦʚ ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʚ ʧʦʜʛʦʪʦʚʢʝ ʚʠʟʠʪʘ ʜʝʣʝʛʘʮʠʠ ɸʅ ʂʅʈ ʚ ʄʦʩʢʚʫ ʚ ʦʢʪʷʙʨʝ 1957 ʛ. ʜʣʷ 

ʟʘʢʣʶʯʝʥʠʷ ʦʯʝʨʝʜʥʦʛʦ ʩʦʚʝʪʩʢʦ-ʢʠʪʘʡʩʢʦʛʦ ʩʦʛʣʘʰʝʥʠʷ ʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ, ʢʫʨʠʨʦʚʘʣ 

ʨʘʟʜʝʣ, ʧʦʩʚʷʱʝʥʥʳʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ. ɺ 1957 ʛ. ʚ ʂʠʪʘʝ ʦʨʠʝʥʪʠʨʦʚʘʣʠʩʴ ʥʘ ʩʦʟʜʘʥʠʝ ʜʚʫʭ ʪʠʧʦʚ 

ʤʘʰʠʥ: ʥʘ ʦʩʥʦʚʝ ʄ-20 (ʀʊʄʠɺʊ ɸʅ ʉʉʉʈ) ʠ ʥʘ ʦʩʥʦʚʝ ʄ-3 (ʉʂɹ-245 ʄʄʠʇ ʉʉʉʈ). ʇʦʩʣʝ ʚʦʟʚʨʘʱʝʥʠʷ 

ʢʠʪʘʡʩʢʦʡ ʜʝʣʝʛʘʮʠʠ ʠʟ ʄʦʩʢʚʳ ʙʳʣʦ ʨʝʰʝʥʦ ʜʝʣʘʪʴ ʥʝ ʄ-20, ʘ ɹʕʉʄ-2, ʧʦʩʢʦʣʴʢʫ ʛʦʪʦʚʦʡ ʪʝʭʥʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʄ-20 ʝʱʝ ʥʝ ʙʳʣʦ. ɺ ʥʘʯʘʣʝ 1959 ʛ. ʝʝ ʦʙʝʱʘʣʠ ʧʝʨʝʜʘʪʴ ʂʠʪʘʶ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʙʫʜʝʪ 

ʦʩʚʦʝʥ ʩʝʨʠʡʥʳʡ ʚʳʧʫʩʢ ʤʘʰʠʥʳ ʚ ʉʉʉʈ [7, ʜ. 62, ʣ. 5]. ʊʝʤ ʚʨʝʤʝʥʝʤ ʚ ʇʝʢʠʥʝ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʢʦʤʠʪʝʪ 

ʨʘʟʨʘʙʦʪʘʣ ʩʪʨʫʢʪʫʨʫ ʀʥʩʪʠʪʫʪʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ɸʅ ʂʅʈ, ʬʦʨʤʠʨʦʚʘʣ ʧʣʘʥʳ ʣʘʙʦʨʘʪʦʨʠʡ ʠ 

ʦʪʜʝʣʦʚ ʀɺʊ. ʇʦʩʣʝ ʜʣʠʪʝʣʴʥʳʭ ʠ ʦʙʩʪʦʷʪʝʣʴʥʳʭ ʦʙʩʫʞʜʝʥʠʡ ʙʳʣʘ ʧʨʠʥʷʪʘ ʩʪʨʫʢʪʫʨʘ ʠʥʩʪʠʪʫʪʘ ʚ ʩʦʩʪʘʚʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ, ʦʪʜʝʣʘ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʠ ʫʧʨʘʚʣʷʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, ʤʘʛʥʠʪʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʦʪʜʝʣʘ ʩʧʝʮʤʘʰʠʥ, ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʵʥʝʨʛʝʪʠʢʠ, 

ʛʨʫʧʧʳ ʅʊʀ, ʂɹ.  

ʉʙʦʨʢʘ ʧʝʨʚʳʭ ʕɺʄ ʧʦ ʪʠʧʫ ɹʕʉʄ-2 (ʚ ʂʠʪʘʝ ʥʘʟʳʚʘʣʘʩʴ ʕɺʄ-104) ʠ ʄ-3 (ʕɺʄ-103) 

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʥʘ ʇʝʢʠʥʩʢʦʤ ʪʝʣʝʬʦʥʥʦʤ ʟʘʚʦʜʝ, ʧʦʩʪʨʦʝʥʥʦʤ ʩ ʧʦʤʦʱʴʶ ʉʉʉʈ [7, ʜ. 56, ʣ.1ï10]. ɺ ʥʘʯʘʣʝ 

                                                           
2ɸ.ʇ. ɽʨʰʦʚ (1931ï1988) ʩ 1953 ʧʦ 1955 ʛʦʜ ʙʳʣ ʩʦʪʨʫʜʥʠʢʦʤ ʦʪʜʝʣʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʀʊʄʠɺʊ, ʛʜʝ ʠ ʥʘʯʘʣ ʨʘʙʦʪʫ 
ʥʘʜ ʧʨʦʛʨʘʤʤʠʨʫʶʱʝʡ ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ ɹʕʉʄ. 
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1958 ʛ. ʚ ʂʠʪʘʡ ʧʨʠʙʳʣ ʝʱʝ ʦʜʠʥ ʩʦʚʝʪʥʠʢ ʠʟ ʀʊʄʠɺʊ ï ɸ.ɸ. ɺʠʟʫʥ, ʢʦʪʦʨʳʡ ʧʨʦʚʝʣ ʪʘʤ ʦʢʦʣʦ ʧʦʣʫʛʦʜʘ
3
. 

ɺʤʝʩʪʝ ʩʦ ʑʝʨʙʘʢʦʚʳʤ ʦʥʠ ʦʟʥʘʢʦʤʠʣʠʩʴ ʩ ʟʘʚʦʜʘʤʠ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʨʘʜʠʦʜʝʪʘʣʝʡ ʠ ʨʘʜʠʦʣʘʤʧ ʠ ʧʨʠʰʣʠ 

ʢ ʚʳʚʦʜʫ, ʯʪʦ ʢʠʪʘʡʩʢʠʝ ʟʘʚʦʜʳ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʕɺʄ ʥʘ 70ï80%. ʉʧʝʮʠʘʣʠʩʪʳ ʠʟ 

ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʯʠʪʘʣʠ ʣʝʢʮʠʠ ʧʦ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʕɺʄ, ʦ ʩʦʟʜʘʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ 

ʕɺʄ ʠ ʠʭ ʩʣʫʞʙ. ʂʘʞʜʘʷ ʣʝʢʮʠʷ ʟʘʧʠʩʳʚʘʣʘʩʴ ʠ ʧʝʨʝʚʦʜʠʣʘʩʴ ʥʘ ʢʠʪʘʡʩʢʠʡ ʷʟʳʢ. ʅʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʨʘʙʦʪʘ ʩʦʚʝʪʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʜʣʷ 

ʣʘʙʦʨʘʪʦʨʠʡ ʠ ʤʘʰʟʘʣʦʚ, ʥʘʣʘʜʢʝ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ, ʟʥʘʢʦʤʩʪʚʝ ʩʦ ʩʭʝʤʘʤʠ ʠ ʫʩʪʨʦʡʩʪʚʘʤʠ 

ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʜʣʷ ɹʕʉʄ-2. ʆʩʥʦʚʥʳʝ ʪʨʫʜʥʦʩʪʠ, ʩ ʢʦʪʦʨʳʤʠ ʦʥʠ ʩʪʘʣʢʠʚʘʣʠʩʴ ʚ ʂʠʪʘʝ: ʥʝʭʚʘʪʢʘ ʤʝʩʪʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʷʜʘ ʜʝʪʘʣʝʡ ʠ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʅʦ ʚʩʝ ʵʪʦ ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʦʜʦʣʝʚʘʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʉʉʉʈ. 

ɺ ʠʶʥʝ ï ʩʝʥʪʷʙʨʝ 1958 ʛ. ʚ ʂʅʈ ʥʘʭʦʜʠʣʩʷ ɺ.ɸ. ʄʝʣʴʥʠʢʦʚ, ʢʦʪʦʨʳʡ ʧʨʠʥʠʤʘʣ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ 

ʫʯʘʩʪʠʝ ʚ ʤʦʥʪʘʞʝ ɹʕʉʄ-2. ʈʫʢʦʚʦʜʩʪʚʦ ʀɺʊ ɸʅ ʂʅʈ ʚʳʩʦʢʦ ʦʮʝʥʠʣʦ ʝʛʦ ʨʘʙʦʪʫ. ɺ ʄʦʩʢʚʫ ʙʳʣʦ 

ʦʪʧʨʘʚʣʝʥʦ ʙʣʘʛʦʜʘʨʩʪʚʝʥʥʦʝ ʧʠʩʴʤʦ: çɼʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ ʧʦ ʤʘʰʠʥʝ 104, ʪ. 

ʄʝʣʴʥʠʢʦʚ ʯʘʩʪʦ ʨʘʙʦʪʘʣ ʜʦ ʛʣʫʙʦʢʦʡ ʥʦʯʠ, ʟʘʙʳʚʘʷ ʧʨʦ ʝʜʫ ʠ ʫʩʪʘʣʦʩʪʴ. ɽʛʦ ʩʝʨʴʝʟʥʳʡ ʦʪʚʝʪʩʪʚʝʥʥʳʡ 

ʩʪʠʣʴ ʨʘʙʦʪʳ ʠ ʚʝʣʠʢʠʡ ʜʫʭ ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʤʘ ʥʝ ʪʦʣʴʢʦ ʧʨʦʠʟʚʦʜʠʣ ʛʣʫʙʦʢʦʝ ʚʧʝʯʘʪʣʝʥʠʝ ʥʘ ʥʘʰʠʭ 

ʪʦʚʘʨʠʱʝʡ, ʥʦ ʠ ʚʜʦʭʥʦʚʣʷʣ ʠʭ ʥʘ ʩʘʤʦʦʪʚʝʨʞʝʥʥʳʡ ʪʨʫʜè [7, ʜ. 55, ʣ. 68]. 

ɺʝʜʫʱʠʡ ʢʦʥʩʪʨʫʢʪʦʨ ʀʊʄʠɺʊ ɸ.ʉ. ʌʝʜʦʨʦʚ ʧʨʦʚʝʣ ʚ ʂʠʪʘʝ ʪʨʠ ʤʝʩʷʮʘ ʚ ʥʘʯʘʣʝ 1959 ʛ. ʆʥ 

ʢʦʥʩʫʣʴʪʠʨʦʚʘʣ ʢʠʪʘʡʩʢʠʭ ʠʥʞʝʥʝʨʦʚ, ʫʯʘʩʪʚʦʚʘʣ ʚ ʥʘʣʘʜʢʝ ʤʘʛʥʠʪʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʟʘʧʦʤʠʥʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ɹʕʉʄ-2 (ʄʆɿʋ), ʠ ʦʪʨʘʟʠʣ ʵʪʦʪ ʧʨʦʮʝʩʩ ʚ ʩʚʦʝʤ ʦʪʯʝʪʝ. ʉʦʛʣʘʩʥʦ ʪʝʭʥʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʕɺʄ 

ʜʦʣʞʥʘ ʙʳʣʘ ʙʳʪʴ ʦʩʥʘʱʝʥʘ ʤʘʛʥʠʪʥʳʤ ʦʧʝʨʘʪʠʚʥʳʤ ʟʘʧʦʤʠʥʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʝʤʢʦʩʪʴʶ ʚ 2048 39-ʪʠ 

ʨʘʟʨʷʜʥʳʭ ʯʠʩʝʣ. ʀʟʙʳʪʦʯʥʳʡ ʵʥʪʫʟʠʘʟʤ ʢʠʪʘʡʩʢʠʭ ʠʥʞʝʥʝʨʦʚ, ʢʦʪʦʨʳʝ ʨʝʰʠʣʠ ʫʚʝʣʠʯʠʪʴ ʝʛʦ ʜʦ 4096-ʪʠ 

ʯʠʩʝʣ, ʧʨʠʚʝʣ ʢ ʧʨʦʙʣʝʤʘʤ ʤʦʥʪʘʞʘ. ɹʳʣʘ ʩʨʦʯʥʦ ʠʟʛʦʪʦʚʣʝʥʘ ʚʪʦʨʘʷ ʧʦʣʦʚʠʥʘ ʤʘʛʥʠʪʥʦʛʦ ʢʫʙʘ ʠ 

ʜʦʤʦʥʪʠʨʦʚʘʥʘ ʢ ʨʘʥʝʝ ʠʤʝʶʱʝʡʩʷ ʤʘʛʥʠʪʥʦʡ ʢʘʩʩʝʪʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʝʥʠʷ ʤʝʪʦʜʠʢʠ, ʦʪʩʫʪʩʪʚʠʷ ʦʧʳʪʘ 

ʥʘʣʘʜʢʠ, ʥʝʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʜʝʪʘʣʝʡ ʠ ʤʦʥʪʘʞʘ, ʨʘʙʦʪʳ ʧʦ ʘʚʪʦʥʦʤʥʦʡ ʦʪʣʘʜʢʝ 

ʄʆɿʋ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʤʝʜʣʝʥʥʦ. ʇʦʩʣʝ ʩʦʚʝʱʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ʥʘʯʘʣʝ ʬʝʚʨʘʣʷ ʩ ʫʯʘʩʪʠʝʤ ʌʝʜʦʨʦʚʘ, 

ʙʳʣʦ ʨʝʰʝʥʦ ʟʘʤʝʥʠʪʴ ʣʠʥʠʠ ʟʘʜʝʨʞʢʠ ʢʠʪʘʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʩʦʚʝʪʩʢʠʝ, ʟʘʤʝʥʠʪʴ ʚʩʝ ʢʦʥʪʨʦʣʴʥʳʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʨʘʙʦʯʠʭ ʪʦʢʦʚ, ʠʤʝʶʱʠʭ ʙʦʣʴʰʦʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʥʘ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩ ʜʦʧʫʩʢʦʤ ʙʦʣʝʝ 2% ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʊʋ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʚʝʨʢʘ ʢʘʙʝʣʝʡ ʩʚʷʟʠ ʄʆɿʋ ʩ 

ʘʨʠʬʤʝʪʠʯʝʩʢʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʦʙʥʘʨʫʞʠʣʘ ʷʚʣʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʚʷʟʠ ʢʘʙʝʣʝʡ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, 

ʧʦʷʚʣʝʥʠʝ ʣʦʞʥʳʭ ʠʤʧʫʣʴʩʦʚ. ɺʩʝ ʵʪʠ ʥʝʧʦʣʘʜʢʠ ʚʳʥʫʜʠʣʠ ʤʦʥʪʘʞʥʠʢʦʚ ʚʝʨʥʫʪʴʩʷ ʢ ʥʘʣʘʜʢʝ ʄʆɿʋ 

ʝʤʢʦʩʪʴʶ ʚ 2048 ʯʠʩʝʣ. ʂ ʤʦʤʝʥʪʫ ʟʘʚʝʨʰʝʥʠʷ ʢʦʤʘʥʜʠʨʦʚʢʠ ʌʝʜʦʨʦʚʘ ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ ʄʆɿʋ 

ʩʦʚʤʝʩʪʥʦ ʩ ʤʘʰʠʥʦʡ ʙʳʣʘ, ʧʦ ʝʛʦ ʟʘʢʣʶʯʝʥʠʶ, ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ, ʨʝʰʝʥʳ ʧʝʨʚʳʝ ʟʘʜʘʯʠ. 

ʆʜʥʘʢʦ ʜʨʫʛʘʷ ʟʘʜʘʯʘ ï ʢʦʤʧʣʝʢʩʥʘʷ ʥʘʣʘʜʢʘ ʘʧʧʘʨʘʪʘ ʜʣʷ ʨʘʟʙʨʘʢʦʚʢʠ ʬʝʨʨʠʪʦʚʳʭ ʩʝʨʜʝʯʥʠʢʦʚ ʥʝ 

ʧʦʣʫʯʠʣʘ ʟʘʚʝʨʰʝʥʠʷ. 

ɺ ʦʪʯʝʪʝ ʌʝʜʦʨʦʚ ʫʢʘʟʘʣ, ʯʪʦ ʪʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ ʀɺʊ ɸʅ ʂʅʈ, ʚʢʣʶʯʘʷ ʦʧʳʪʥʳʡ ʟʘʚʦʜ, ʨʘʩʧʦʣʘʛʘʝʪ 

ʦʙʲʝʤʦʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʘʨʢʦʤ ʩʪʘʥʢʦʚ ʥʘ ʫʨʦʚʥʝ ʀʊʄʠɺʊ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʣʦʱʘʜʠ ʜʘʞʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʥʝʚʳʩʦʢʦ ʢʘʯʝʩʪʚʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ, ʪʨʝʙʫʶʱʠʭ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ. ʆʱʫʱʘʝʪʩʷ 

ʥʝʜʦʩʪʘʪʦʢ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʩʨʝʜʠ ʨʘʙʦʯʠʭ, ʪʝʭʥʠʢʦʚ ʠ ʠʥʞʝʥʝʨʦʚ. ʅʘ ʦʧʳʪʥʦʤ ʟʘʚʦʜʝ 

ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʦʩʚʦʝʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʬʝʨʨʠʪʦʚʳʭ ʩʝʨʜʝʯʥʠʢʦʚ, ʥʦ ʥʝʢʦʪʦʨʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠʭ 

ʠʟʛʦʪʦʚʣʝʥʠʷ (ʭʠʤʠʢʘʪʳ) ʯʘʩʪʦ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʦʵʪʦʤʫ ʚʳʭʦʜ ʛʦʜʥʳʭ 

ʠʟʜʝʣʠʡ ʚ ʥʝʢʦʪʦʨʳʭ ʧʘʨʪʠʷʭ ʥʝʙʦʣʴʰʦʡ. ʂʨʦʤʝ ʪʦʛʦ, ʠʟ-ʟʘ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ 

ʩʪʨʘʜʘʝʪ ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ ʧʦ ʥʘʣʘʜʢʝ ɹʕʉʄ-2 [7, ʜ. 65, ʣ. 34ï37]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ 

ʘʧʨʝʣʝ 1959 ʛ. ʚ ʀʊʄʠɺʊ ʦʪʯʠʪʘʣʠʩʴ ʦ ʪʦʤ, ʯʪʦ ʧʝʨʚʳʡ ʦʙʨʘʟʝʮ ɹʕʉʄ-2 ʚ ʂʠʪʘʝ ʦʪʣʘʞʝʥ ʠ ʩʜʘʥ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ [7, ʜ. 58, ʣ. 5, 39]. 

ʇʝʨʝʧʠʩʢʘ ʀʊʄʠɺʊ ʩ ʀɺʊ ɸʅ ʂʅʈ ʠ ʩʦʚʝʪʩʢʠʤ ʘʢʘʜʝʤʠʯʝʩʢʠʤ ʨʫʢʦʚʦʜʩʪʚʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, 

ʯʪʦ ʀʊʄʠɺʊ ʬʘʢʪʠʯʝʩʢʠ ʚʳʧʦʣʥʷʣ ʦʙʷʟʘʥʥʦʩʪʠ ʢʦʦʨʜʠʥʘʪʦʨʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ 

ʂʠʪʘʝʤ ʚ ʦʙʣʘʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ɺ ʩʣʫʯʘʝ ʟʘʜʝʨʞʢʠ ʧʦʩʪʘʚʦʢ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠʣʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʢʠʪʘʡʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʦʙʨʘʱʘʣʦʩʴ ʠʤʝʥʥʦ ʚ ʵʪʦʪ ʠʥʩʪʠʪʫʪ. ʇʦʤʠʤʦ ʕɺʄ ɹʕʉʄ-2, ʚ ʂʠʪʘʝ ʚʝʣʠ 

ʨʘʟʨʘʙʦʪʢʫ ʕɺʄ ʄ-3 ʢʦʥʩʪʨʫʢʮʠʠ ʀ.ʉ. ɹʨʫʢʘ (ʕɺʄ ˉ 103, ʟʘʧʫʱʝʥʘ ʚ 1959 ʛ.) [10, 11]. ɺʝʩʥʦʡ 1958 ʛ. 

ʢʠʪʘʡʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʩʦʦʙʱʠʣʠ, ʯʪʦ ʠʩʧʳʪʳʚʘʶʪ ʪʨʫʜʥʦʩʪʠ ʚ ʤʦʥʪʘʞʝ ʠ ʧʨʦʩʠʣʠ ʦ ʧʦʤʦʱʠ. ʃʘʙʦʨʘʪʦʨʠʷ 

ʫʧʨʘʚʣʷʶʱʠʭ ʤʘʰʠʥ ʠ ʩʠʩʪʝʤ ʕʅʀʅ ɸʅ ʉʉʉʈ ʦʙʝʱʘʣʘ ʧʨʠʩʣʘʪʴ ʦʜʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʄ-3, ʥʦ, ʚʠʜʠʤʦ, 

ʥʝ ʪʦʨʦʧʠʣʘʩʴ ʚʳʧʦʣʥʠʪʴ ʦʙʝʱʘʥʠʝ. ɺʝʩʥʦʡ ʠʟ ʀʊʄʠɺʊ ʩʦʦʙʱʘʣʠ, ʯʪʦ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʄ-3 ɸ.ɻ. ʀʦʩʠʬʴʷʥ
4
 

(ʚ ʜʦʢʫʤʝʥʪʝ ʀʦʩʝʬʷʥ) ʙʫʜʝʪ ʦʪʢʦʤʘʥʜʠʨʦʚʘʥ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ, ʚʤʝʩʪʦ ʥʝʛʦ ʧʦʝʭʘʣ ɻ.ʇ. ʃʦʧʘʪʦ ʚ 

ʦʢʪʷʙʨʝ 1958 ʛ., ʦ ʯʝʤ ʚ ʀʊʄʠɺʊ ʩʦʦʙʱʘʣʠ ʠʟ ʕʅʀʅ [7, ʜ. 55, ʣ. 64]. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʚʝʪʩʢʘʷ ʩʪʦʨʦʥʘ 

ʦʙʷʟʘʣʘʩʴ ʧʦʩʪʘʚʠʪʴ ʚʝʩʴ ʢʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʡ ʤʘʰʠʥʳ çɺʦʣʛʘè, ʥʦ ʥʝ 

ʚʳʜʝʨʞʠʚʘʣʘ ʩʨʦʢʦʚ. ʕʪʦ ʙʳʣʘ ʨʘʟʨʘʙʦʪʢʘ ʖ.ʗ. ɹʘʟʠʣʝʚʩʢʦʛʦ (ʉʂɹ-245 ʄʄʠʇ), ʢ ʢʦʪʦʨʦʤʫ ʠ 

                                                           
3 ɺʚʠʜʫ ʜʣʠʪʝʣʴʥʦʩʪʠ ʢʦʤʘʥʜʠʨʦʚʢʠ ʢʠʪʘʡʩʢʘʷ ʩʪʦʨʦʥʘ ʧʨʦʩʠʣʘ ʨʘʟʨʝʰʝʥʠʷ ʢʦʤʘʥʜʠʨʦʚʘʪʴ ʝʱʝ ʠ ʞʝʥʫ ʩʦʚʝʪʩʢʦʛʦ 
ʩʧʝʮʠʘʣʠʩʪʘ, ʥʦ ʵʪʘ ʧʨʦʩʴʙʘ ʥʝ ʙʳʣʘ ʫʜʦʚʣʝʪʚʦʨʝʥʘ. ʉʤ. ɸʈɸʅ. ʌ.1559. ʆʧ.1. ɼ.54. ʃʣ. 33ï34. 
4ʀʦʩʠʬʴʷʥ ɸʥʜʨʦʥʠʢ ɻʝʚʦʥʜʦʚʠʯ (1905ï1993) ï ʫʯʝʥʳʡ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ, ʜ.ʪ.ʥ. (1960), ʘʢʘʜʝʤʠʢ ɸʨʤʷʥʩʢʦʡ 

ʉʉʈ (1950), ʦʩʥʦʚʘʪʝʣʴ ʠ ʜʠʨʝʢʪʦʨ ɺʩʝʩʦʶʟʥʦʛʦ ʅʀʀ ʵʣʝʢʪʨʦʤʝʭʘʥʠʢʠ (ɺʅʀʀʕʄ, 1941ï1974). ɺ 1953 ʛ. ʦʥ 
ʠʥʠʮʠʠʨʦʚʘʣ ʠʟʛʦʪʦʚʣʝʥʠʝ ʕɺʄ ʄ-3 ʥʘ ʦʧʳʪʥʦʤ ʟʘʚʦʜʝ ɺʅʀʀʕʄ. 
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ʨʝʢʦʤʝʥʜʦʚʘʣʠ ʦʙʨʘʪʠʪʴʩʷ [7, ʜ. 54, ʣ. 61, 75]. ɺ 1958 ʛ. ʩ ʚʠʟʠʪʦʤ ʚ ʂʠʪʘʝ ʧʦʙʳʚʘʣ ʧʨʝʜʩʝʜʘʪʝʣʴ ʉʆ ɸʅ 

ʉʉʉʈ ʘʢʘʜʝʤʠʢ ʄ.ɸ. ʃʘʚʨʝʥʪʴʝʚ, ʯʝʨʝʟ ʢʦʪʦʨʦʛʦ ʢʠʪʘʡʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʧʝʨʝʜʘʣʠ ʚ ʀʊʄʠɺʊ ʩʧʠʩʦʢ 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʝʪʘʣʝʡ. ʉ.ɸ. ʃʝʙʝʜʝʚ ʦʪʚʝʪʠʣ, ʯʪʦ ʫ ʠʥʩʪʠʪʫʪʘ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʧʨʠʦʙʨʝʩʪʠ, ʠ ʧʝʨʝʜʘʣ 

ʧʝʨʝʯʝʥʴ ʚ ɻʂʅʊ. ʂʨʦʤʝ ʪʦʛʦ, ɻʂʅʊ ʧʝʨʠʦʜʠʯʝʩʢʠ çʞʫʨʠʣè ʀʊʄʠɺʊ ʟʘ ʦʙʷʟʘʪʝʣʴʩʪʚʘ, ʥʝ ʚʳʧʦʣʥʝʥʥʳʝ 

ʜʨʫʛʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ɺ ʠʪʦʛʝ ʉ.ɸ. ʃʝʙʝʜʝʚ ʦʙʨʘʪʠʣʩʷ ʧʦʥʘʯʘʣʫ ʚ ʆʌʄʅ ɸʅ ʉʉʉʈ, ʘ ʟʘʪʝʤ ʠ ʚ 

ʇʨʝʟʠʜʠʫʤ ɸʢʘʜʝʤʠʠ. ʆʥ ʩʝʪʦʚʘʣ ʥʘ ʪʦ, ʯʪʦ ɻʂʅʊ ʉʄ ʉʉʉʈ ʩʚʦʠʤʠ ʨʘʩʧʦʨʷʞʝʥʠʷʤʠ ʚʳʥʫʞʜʘʝʪ ʀʊʄʠɺʊ 

ʟʘʥʠʤʘʪʴʩʷ ʥʝ ʩʚʦʡʩʪʚʝʥʥʳʤʠ ʝʤʫ ʬʫʥʢʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʚʝʜʝʥʠʷ ʦʛʨʦʤʥʦʡ ʧʝʨʝʧʠʩʢʠ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʝʘʢʘʜʝʤʠʯʝʩʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʥʝ ʧʦʜʯʠʥʷʶʱʠʤʠʩʷ ʠʥʩʪʠʪʫʪʫ. ʀʊʄʠɺʊ ʧʨʦʩʠʣ 

ʩʥʷʪʴ ʩ ʥʝʛʦ ʬʫʥʢʮʠʠ ʢʦʦʨʜʠʥʘʪʦʨʘ ʠ ʚʦʟʣʦʞʠʪʴ ʠʭ ʥʘ ɻʂʅʊ ʉʄ ʉʉʉʈ, ʠʥʘʯʝ ʩʠʪʫʘʮʠʷ, ʧʦ ʤʥʝʥʠʶ 

ʨʫʢʦʚʦʜʩʪʚʘ ʠʥʩʪʠʪʫʪʘ, ʤʦʛʣʘ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ [7, ʜ. 

62, ʣ. 7ï8].  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʉʉʉʈ ʠ ʂʅʈ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 1950-ʭ ʛʛ. ʥʝ ʙʳʣʠ ʜʦʩʪʘʪʦʯʥʦ 

ʨʦʚʥʳʤʠ, ʦʢʦʥʯʘʪʝʣʴʥʦ ʠʩʧʦʨʪʠʣʠʩʴ ʦʥʠ ʚ ʢʦʥʮʝ 1950-ʭ. ʅʘ 1960 ʛ. ʫʞʝ ʥʝ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʣʘʥʦʚ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʀʊʄʠɺʊ ʠ ʀɺʊ ɸʅ ʂʅʈ. ʅʦ çʥʘʨʦʜʥʘʷ ʜʠʧʣʦʤʘʪʠʷè ʩʦʚʤʝʩʪʥʦʡ ʧʠʦʥʝʨʩʢʦʡ ʨʘʙʦʪʳ ï ʥʝ 

ʙʫʜʝʤ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʠ ʜʣʷ ʩʦʚʝʪʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʵʪʦ ʙʳʣʦ ʥʦʚʦʝ ʜʝʣʦ ï ʩʦʭʨʘʥʠʣʘ ʘʨʭʠʚʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ 

ʠ ʜʦʙʨʫʶ ʧʘʤʷʪʴ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ. ɹʣʘʛʦʜʘʨʷ ʦʛʨʦʤʥʦʡ ʧʦʤʦʱʠ, ʢʦʪʦʨʫʶ, ʧʦʨʦʡ ʚ ʫʱʝʨʙ ʩʝʙʝ, ʉʦʚʝʪʩʢʠʡ 

ʉʦʶʟ ʦʢʘʟʳʚʘʣ ʂʠʪʘʶ, ʵʪʘ ʩʪʨʘʥʘ ʧʦʣʫʯʠʣʘ ʭʦʨʦʰʠʡ ʩʪʘʨʪ ʧʨʦʤʳʰʣʝʥʥʦʛʦ, ʥʘʫʯʥʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ [12]. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ, ʢʦʛʜʘ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʈʦʩʩʠʝʡ ʠ ʂʠʪʘʝʤ ʚʳʰʣʦ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ, ʠʟʫʯʝʥʠʝ ʧʨʝʜʳʜʫʱʠʭ ʬʦʨʤ ʠ 

ʤʝʪʦʜʦʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʬʝʨʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʦʣʝʟʥʳʤ ʧʨʠ ʚʳʨʘʙʦʪʢʝ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʚ ʩʬʝʨʝ ʨʝʘʣʠʟʘʮʠʠ ʟʥʘʯʠʤʳʭ ʜʣʷ ʦʙʝʠʭ ʩʪʨʘʥ ʧʨʦʝʢʪʦʚ. 

ʀʉʊʆʏʅʀʂ ʌʀʅɸʅʉʀʈʆɺɸʅʀʗ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʨʘʤʢʘʭ 

ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ ˉ 19-49-540001 çʀʭ ʠʤʝʥʘʤʠ ʥʘʟʚʘʥʳ ʠʥʩʪʠʪʫʪʳ ʅʦʚʦʩʠʙʠʨʩʢʘ: ʠʩʪʦʨʠʷ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚʳʜʘʶʱʠʭʩʷ ʫʯʝʥʳʭ ʍʍ ʚʝʢʘè. 
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ʇʈʆɻʈɸʄʄʅʆɽ ʆɹɽʉʇɽʏɽʅʀɽ ʅɸʋʏʅʓʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 

 ɺ ɸɺʀɸʎʀʆʅʅʆʁ ʆʊʈɸʉʃʀ ʉʉʉʈ 

ɺʣʘʜʠʤʠʨ ʉʪʝʧʘʥʦʚʠʯ ʂʨʠʚʦʨʫʯʝʥʢʦ 

ʎʝʥʪʨʘʣʴʥʳʡ ʘʵʨʦʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ʧʨʦʬ. ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ 

krivoruchenko@tsagi.ru 

ɸʥʥʦʪʘʮʠʷ ï ʈʘʙʦʪʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʘʚʠʘʮʠʦʥʥʦʡ ʦʪʨʘʩʣʠ ʉʉʉʈ ʥʘ ʧʨʠʤʝʨʝ ʚʝʜʫʱʝʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʎɸɻʀ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ʎɸɻʀ, ʘʚʠʘʮʠʦʥʥʘʷ ʦʪʨʘʩʣʴ, ʕɺʄ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʮʝʥʪʨ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʵʢʩʧʝʨʠʤʝʥʪ, ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʉ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʎɸɻʀ ʟʘʥʷʣ ʧʝʨʝʜʦʚʳʝ ʧʦʟʠʮʠʠ ʚ ʩʪʨʘʥʝ 

ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʮʠʬʨʦʚʳʭ ʤʘʰʠʥ. ɺ ʢʦʥʮʝ 40-ʭ ʛʦʜʦʚ ʚ ʎɸɻʀ ʠʤʝʣʠʩʴ ʪʨʦʬʝʡʥʳʝ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ ʥʘʩʪʦʣʴʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ çʄʝʨʩʝʜʝʩè ʠ çʈʝʡʥʤʝʪʘʣʣè, ʷʚʣʷʚʰʠʝʩʷ 

ʦʩʥʦʚʥʳʤ ʨʘʩʯʝʪʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʩʯʝʪʥʦ-ʧʝʨʬʦʨʘʮʠʦʥʥʳʝ ʤʘʰʠʥʳ (ʉʇʄ) çʍʦʣʣʝʨʠʪè ʠ ʜʚʘ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʝʪʦʯʥʳʭ ʠʥʪʝʛʨʘʪʦʨʘ ʕʀ-11 ʠ ʕʀ-22. ʕʪʘ ʪʝʭʥʠʢʘ ʙʳʣʘ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʦʪʜʝʣʝ 

ɸ.ɸ. ɼʦʨʦʜʥʠʮʳʥʘ, ʢʦʪʦʨʳʡ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʦʩʫʱʝʩʪʚʣʷʣ ʨʫʢʦʚʦʜʩʪʚʦ ʚʥʝʜʨʝʥʠʝʤ ʎɺʄ ʚ ʎɸɻʀ. ɺ 1950 ʛ. 

ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʚ ʩʦʩʪʘʚʝ ʦʪʜʝʣʘ ɸ.ɸ. ɼʦʨʦʜʥʠʮʳʥʘ ʩʝʢʪʦʨ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ɸ.ɼ. ʉʤʠʨʥʦʚʘ. 

ɹʳʣʦ ʟʘʜʝʡʩʪʚʦʚʘʥʦ ʚʩʝ ʠʤʝʚʰʝʝʩʷ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʥʘ ʥʝʤ ʨʝʰʘʣʠʩʴ ʘʢʪʫʘʣʴʥʳʝ ʟʘʜʘʯʠ 

ʘʵʨʦʤʝʭʘʥʠʢʠ. ʎɸɻʀ ʟʘʥʷʣ ʚ ʉʉʉʈ ʧʝʨʝʜʦʚʦʡ ʨʫʙʝʞ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʦʬʝʡʥʳʭ ʉʇʄ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʪʘʙʣʠʮ: çʆʙʪʝʢʘʥʠʝ ʢʣʠʥʘ ʧʦʜ ʫʛʣʦʤ ʘʪʘʢʠè, çʆʙʪʝʢʘʥʠʝ ʢʦʥʫʩʘ ʧʦʜ ʫʛʣʦʤ ʘʪʘʢʠè, çʊʘʙʣʠʮʳ ʬʫʥʢʮʠʡ ʕʡʨʠ 

ʠ ʚʳʨʦʞʜʝʥʥʳʭ ʛʠʧʝʨʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡè. ʕʪʠ ʨʘʙʦʪʳ ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʠ ʠʟʜʘʥʳ ʟʘ ʨʫʙʝʞʦʤ). 

ɺʦ ʚʩʝʤ ʤʠʨʝ ʘʚʠʘʮʠʦʥʥʘʷ ʥʘʫʢʘ ʥʘʨʷʜʫ ʩ ʷʜʝʨʥʦʡ ʬʠʟʠʢʦʡ ʠ ʢʦʩʤʦʥʘʚʪʠʢʦʡ ʷʚʠʣʘʩʴ ʦʜʥʠʤ ʠʟ 

ʧʝʨʚʳʭ ʟʘʢʘʟʯʠʢʦʚ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩʨʝʜʩʪʚ ɺʊ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʢʘʢ ʨʘʟ ʚ ʧʝʨʠʦʜ 50-ʭ ʛʦʜʦʚ 

ʦʥʘ ʧʝʨʝʞʠʚʘʣʘ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʢʘʯʦʢ ʧʝʨʝʭʦʜʘ ʢ ʦʢʦʣʦ- ʠ ʩʚʝʨʭʟʚʫʢʦʚʳʤ ʩʢʦʨʦʩʪʷʤ ʧʦʣʝʪʘ, ʯʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʪʨʝʙʦʚʘʣʦ ʥʘ ʧʦʨʷʜʦʢ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʠ ʪʨʫʜʦʝʤʢʠʭ ʨʘʩʯʝʪʦʚ. ɺ ʉʉʉʈ ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʕɺʄ 

ɹʕʉʄ ʠ çʉʪʨʝʣʘè. ʆʪʜʝʣ ɸ.ɸ. ɼʦʨʦʜʥʠʮʳʥʘ ʧʦʜʛʦʪʦʚʠʣ ʘʣʛʦʨʠʪʤʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦ ʘʵʨʦʜʠʥʘʤʠʢʝ ʠ 

ʜʠʥʘʤʠʢʝ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ʃɸ). ʇʝʨʚʳʝ ʧʨʦʛʨʘʤʤʳ ʙʳʣʠ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʦʚʘʥʳ ʠ ʠʥʩʪʠʪʫʪ 

ʛʦʪʦʚʠʣʩʷ ʢ ʧʦʣʫʯʝʥʠʶ ʩʦʙʩʪʚʝʥʥʦʡ ʕɺʄ. 

ɺ 1957 ʛ. ʎɸɻʀ ʧʦʣʫʯʠʣ ʦʜʥʫ ʠʟ ʧʝʨʚʳʭ ʤʘʰʠʥ çʋʨʘʣ-1è. ʅʘ ʵʪʦʡ ʕɺʄ ʚʳʨʦʩ ʢʦʣʣʝʢʪʠʚ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʥʞʝʥʝʨʦʚ-ʵʣʝʢʪʨʦʥʠʢʦʚ ʠ ʤʝʭʘʥʠʢʦʚ, ʩʧʦʩʦʙʥʳʭ ʥʝ ʪʦʣʴʢʦ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʕɺʄ, ʥʦ 

ʠ ʜʦʚʦʜʠʪʴ, ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʠʭ ʢʦʥʩʪʨʫʢʮʠʶ. çʋʨʘʣ-1è ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʠ ʢʘʢ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ ʕɺʄ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʛʨʘʤʤ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɺʦ ʤʥʦʛʠʭ ɺʎ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩʦʟʜʘʚʘʣʩʷ ʢʦʥʪʠʥʛʝʥʪ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʢʦʪʦʨʳʝ 

ʨʘʙʦʪʘʣʠ ʧʦ ʟʘʜʘʥʠʶ ʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʦʙʨʘʟʫʷ ʧʘʨʳ: ʪʝʤʘʪʠʯʝʩʢʠʡ ʩʦʪʨʫʜʥʠʢ ʠ ʧʨʦʛʨʘʤʤʠʩʪ. 

ʊʘʢʦʛʦ ʞʝ ʤʥʝʥʠʷ ʧʨʠʜʝʨʞʠʚʘʣʦʩʴ ʠ ʨʫʢʦʚʦʜʩʪʚʦ ʦʪʜʝʣʝʥʠʡ ʎɸɻʀ. ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʪʘʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʙʳʣʘ ʫʜʦʙʥʦʡ, ʪʘʢ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʣʘ ʙʝʟ ʠʟʤʝʥʝʥʠʡ ʩʣʦʞʠʚʰʫʶʩʷ ʢʚʘʣʠʬʠʢʘʮʠʶ ʥʘʫʯʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, çʧʘʨʥʘʷè ʨʘʙʦʪʘ ʫʚʝʣʠʯʠʚʘʣʘ ʰʪʘʪ ʧʨʦʛʨʘʤʤʠʩʪʦʚ.  

ʇʦʵʪʦʤʫ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ ʦʙʦʩʥʦʚʘʥ ʤʝʪʦʜ ʧʦʜʛʦʪʦʚʢʠ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʧʫʪʝʤ 

ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʚʝʜʫʱʠʭ ʨʘʙʦʪʥʠʢʦʚ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ɺ ʪʝʯʝʥʠʝ ʜʚʫʭ ʣʝʪ ʚ ʠʥʩʪʠʪʫʪʝ ʫʞʝ 

ʙʳʣʦ ʧʦʜʛʦʪʦʚʣʝʥʦ 400 ʜʠʧʣʦʤʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʠʟ ʯʠʩʣʘ ʥʘʫʯʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʠʥʞʝʥʝʨʦʚ 

ʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ʕʪʘ ʤʝʪʦʜʠʢʘ ʮʝʣʠʢʦʤ ʦʧʨʘʚʜʘʣʘ ʩʝʙʷ ʧʨʠ ʚʚʦʜʝ ʚ 1961ï1962 ʛʛ. ʜʚʫʭ ʕɺʄ ʄ-

20.ɿʘ ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ ɺʎ ʦʩʪʘʚʘʣʠʩʴ ʧʨʠ ʵʪʦʤ ʬʫʥʢʮʠʠ: 

- ʩʦʧʨʦʚʦʞʜʘʪʴ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʠʩʪʝʤʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; 

- ʧʝʨʚʳʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʥʦʚʳʝ ʢʣʘʩʩʳ ʟʘʜʘʯ ʠʥʩʪʠʪʫʪʘ; 

- ʚʝʩʪʠ ʧʨʝʧʦʜʘʚʘʥʠʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʠʥʩʪʠʪʫʪʝ ʠ ʢʦʥʩʫʣʴʪʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʠʩʪʦʚ 

ʠʥʩʪʠʪʫʪʘ. 

ɺ ʎɸɻʀ ʠ ʜʨʫʛʠʭ ʚʝʜʫʱʠʭ ʅʀʀ ʦʪʨʘʩʣʠ ʚ 60-ʝ ʛʦʜʳ ʫʞʝ ʥʘʢʦʧʠʣʠʩʴ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʣʠ 

ʙʳʪʴ ʨʝʰʝʥʳ ʚ ʧʨʠʝʤʣʝʤʳʝ ʩʨʦʢʠ ʥʘ ʕɺʄ ʩʝʤʝʡʩʪʚʘ ʄ-222ïɹʕʉʄ-4. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʘʢʘʜʝʤʠʯʝʩʢʠʝ ʠ 

ʚʝʜʦʤʩʪʚʝʥʥʳʝ ɺʎ ʩʦʨʠʝʥʪʠʨʦʚʘʣʠʩʴ ʥʘ ʫʩʪʘʥʦʚʢʫ ʦʜʥʦʪʠʧʥʦʡ ʜʣʷ ʚʩʝʭ ʕɺʄ ï ɹʕʉʄ-6.ɺʘʞʥʳʤ ʰʘʛʦʤ ʚ 

ʦʩʥʘʱʝʥʠʠ ʎɸɻʀ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʦʡ ʩʪʘʣʘ ʫʩʪʘʥʦʚʢʘ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ɻ.ʉ. ɹʶʰʛʝʥʩʘ ʥʝʩʢʦʣʴʢʠʭ 

ʤʘʰʠʥ ɹʕʉʄ-6 ʚʦ ʚʥʦʚʴ ʧʦʩʪʨʦʝʥʥʦʤ ʢʦʨʧʫʩʝ. ʕʪʠ ʕɺʄ ʥʘʨʷʜʫ ʩ ʪʝʤ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʩʢʦʨʝʥʠʶ 

ʨʘʩʯʝʪʦʚ ʧʨʠ ʨʝʰʝʥʠʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʘʵʨʦʤʝʭʘʥʠʢʠ ʚ ʮʝʣʦʤ, ʧʦʟʚʦʣʠʣʠ ʩʦʟʜʘʪʴ ʤʦʱʥʳʡ 

ʤʦʜʝʣʠʨʫʶʱʠʡ ʢʦʤʧʣʝʢʩ ʧʦ ʜʠʥʘʤʠʢʝ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʩʘʤʦʣʝʪʦʚ. ʉ ʫʩʪʘʥʦʚʢʦʡ ʥʦʚʦʡ ʤʦʱʥʦʡ ʪʝʭʥʠʢʠ 

ʙʳʩʪʨʦ ʨʘʩʪʝʪ ʯʠʩʣʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ-ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʚ ʦʪʜʝʣʝʥʠʷʭ ʠ ɹʕʉʄ-6 ʟʘʛʨʫʞʘʶʪʩʷ ʥʘ 

ʢʨʫʛʣʦʩʫʪʦʯʥʫʶ ʨʘʙʦʪʫ. ʆʪ ʨʝʰʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʟʘʜʘʯ ʨʘʩʯʝʪʘ ʘʛʨʝʛʘʪʦʚ ʃɸ ʥʘʯʠʥʘʝʪʩʷ ʧʝʨʝʭʦʜ ʢ 
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ʢʦʤʧʣʝʢʩʥʦʤʫ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤʫ ʨʘʩʯʝʪʫ. ʅʘ ɹʕʉʄ-6 ʩʦʟʜʘʝʪʩʷ ʧʝʨʚʘʷ ʪʝʨʤʠʥʘʣʴʥʘʷ ʛʨʘʬʠʯʝʩʢʘʷ 

ʩʪʘʥʮʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʛʨʘʬʠʯʝʩʢʠʝ ʜʠʩʧʣʝʠ, ʛʨʘʬʠʯʝʩʢʠʡ ʩʧʝʮʠʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ, ʧʣʘʥʰʝʪʥʳʝ ʠ 

ʨʫʣʦʥʥʳʝ ʛʨʘʬʦʧʦʩʪʨʦʠʪʝʣʠ. ʅʘ ʵʪʦʡ ʩʪʘʥʮʠʠ ʦʪʨʘʙʘʪʳʚʘʣʘʩʴ ʧʦʩʪʘʥʦʚʢʘ ʧʨʦʯʥʦʩʪʥʳʭ ʟʘʜʘʯ ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ ʧʘʥʝʣʴʥʳʤ ʤʝʪʦʜʦʤ ʠ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʚʘʞʥʫʶ ʦʩʦʙʝʥʥʦʩʪʴ ʚ ʦʩʥʘʱʝʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʚ 

ʎɸɻʀ ï ʵʪʦ ʧʦʩʪʦʷʥʥʦʝ ʥʘʨʘʱʠʚʘʥʠʝ ʯʠʩʣʘ ʕɺʄ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ï ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʪʨʫʙ, ʟʘʣʦʚ ʧʨʦʯʥʦʩʪʥʳʭ ʠʩʧʳʪʘʥʠʡ, 

ʩʪʝʥʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʧʦʣʝʪʘ ʠ ʪ.ʜ. 

ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʦʧʨʝʜʝʣʠʣʦ ʫʞʝ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʩʝʪʝʡ, ʦʙʲʝʜʠʥʷʶʱʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʚ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʘʥʢʦʚ ʜʘʥʥʳʭ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʦʟʜʘʥʠʝ ʚ ʎɸɻʀ ʧʝʨʚʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʩʝʪʝʚʳʭ ʩʪʨʫʢʪʫʨ ʠ ʠʭ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʠ ʚ ʵʪʦʡ ʯʘʩʪʠ ʷʚʠʣʦʩʴ ʩʦʙʣʶʜʝʥʠʝʤ ʣʠʥʠʠ ʧʦʚʝʜʝʥʠʷ 

ʎɸɻʀ ï ʙʳʪʴ ʧʝʨʝʜʦʚʦʡ ʥʘʫʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʚ ʢʦʪʦʨʦʡ ʨʦʞʜʘʝʪʩʷ ʠ ʚʦʧʣʦʱʘʝʪʩʷ ʥʦʚʦʝ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʝ. 

ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ. 

ʆʥʠ ʩʪʨʦʠʣʠʩʴ ʥʘ ʙʘʟʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʚ ʦʩʥʦʚʥʦʤ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʕɺʄ ʰʠʨʦʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʆʜʥʘʢʦ 

ʨʘʟʨʘʙʦʪʢʘ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʩʝʪʝʚʦʛʦ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʜʣʷ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʧʝʨʠʬʝʨʠʡʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ɺʎ ʎɸɻʀ ʧʨʠ ʫʯʘʩʪʠʠ ʩʦʪʨʫʜʥʠʢʦʚ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʦʩʢʦʣʴʢʫ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʞʝ ʥʘʰʠʣʠ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ 

ʤʘʪʝʨʠʘʣʘʭ ʧʨʝʜʳʜʫʱʠʭ ʢʦʥʬʝʨʝʥʮʠʡ, ʚ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʢʨʘʪʢʦʤ ʦʧʠʩʘʥʠʠ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʪʝʥʜʦʚ ʧʨʦʯʥʦʩʪʥʳʭ ʠʩʧʳʪʘʥʠʡ ʠ ʩʪʝʥʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʧʦʣʝʪʘ.  

ʀʟʤʝʨʠʪʝʣʴʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ çʇʨʦʯʥʦʩʪʴè ʧʨʦʝʢʪʠʨʦʚʘʣʘʩʴ ʠ ʩʦʟʜʘʚʘʣʘʩʴ ʚ ɺʎ ʎɸɻʀ 

ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɺ.ʄ. ʆʨʜʳʥʮʝʚʘ. ʅʘ ʩʪʝʥʜʘʭ, ʛʜʝ ʠʩʧʳʪʳʚʘʣʠ ʧʨʦʯʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ ʃɸ, 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʝ ʧʦʣʫʯʘʣʠ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʦʨʠʛʠʥʘʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʠ 

ʉʀɼʠʊ (ʩʠʩʪʝʤʘ ʠʟʤʝʨʝʥʠʡ ʜʝʬʦʨʤʘʮʠʡ ʠ ʪʝʤʧʝʨʘʪʫʨ) ʠ ɹʀʄʉ (ʫʧʨʘʚʣʝʥʠʝ ʥʘʛʨʫʞʝʥʠʷʤʠ ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʝʡ). ʏʝʨʝʟ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʫʶ ʫʧʨʘʚʣʷʶʱʫʶ ʕɺʄ ɼʥʝʧʨ-1 ʜʘʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʝʨʝʜʘʚʘʣʠ 

ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʕɺʄ ɹʕʉʄ-3ʄ ʠ ʄ-222, ʛʜʝ ʠ ʧʨʦʚʦʜʠʣʘʩʴ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʠ ʜʘʣʴʥʝʡʰʠʝ ʥʘʫʯʥʳʝ 

ʨʘʩʯʝʪʳ ʩ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ. 

ʀʩʪʦʨʠʯʝʩʢʠ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʧʦʣʝʪʘ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʠʣʦʪʘʞʥʳʭ 

ʩʪʝʥʜʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʦʛʦʚʳʭ ʤʘʰʠʥ. ʉ ʧʦʷʚʣʝʥʠʝʤ ʮʠʬʨʦʚʦʡ ʪʝʭʥʠʢʠ ʚ ʎɸɻʀ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʚʥʝʜʨʝʥʳ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʥʘ ʙʘʟʝ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʕɺʄ ɹʕʉʄ 4. ʂ ʩʝʨʝʜʠʥʝ 70-

ʭ, ʙʣʘʛʦʜʘʨʷ ʩʦʟʜʘʥʠʶ ʢʘʥʘʣʘ ʩʚʷʟʠ ɹʕʉʄ 4 ʩ ɹʕʉʄ 6 ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʩʠʩʪʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʧʦʣʝʪʘ ʩʪʘʥʦʚʠʪʩʷ ʪʨʝʭʫʨʦʚʥʝʚʦʡ ʠ ʨʘʙʦʪʳ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʜʠʥʘʤʠʢʠ 

ʃɸ ʥʘ ʧʠʣʦʪʘʞʥʳʭ ʩʪʝʥʜʘʭ ʚʳʭʦʜʷʪ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ. ʕʪʠ ʨʘʙʦʪʳ ʚʝʣʠʩʴ ʚ ɺʎ ʎɸɻʀ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ɸ.ɺ. ʇʠʣʶʛʠʥʘ. 

ɺ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʩʪʘʣʦ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʥʘʰʝ ʦʪʩʪʘʚʘʥʠʝ ʦʪ ɿʘʧʘʜʘ ʥʝ ʪʦʣʴʢʦ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʠ ʢʘʯʝʩʪʚʫ ʩʨʝʜʩʪʚ ɺʊ, ʥʦ ʪʘʢʞʝ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɸ ʟʥʘʯʠʪ, ʥʘʰʠ 

ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʛʨʘʤʤʠʩʪʳ ʥʝ ʧʦʣʫʯʘʣʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʝʨʚʠʩʳ ʪʦʛʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʘʨʠʪʝʪʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʟʜʝʣʠʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ 

ʵʪʦʛʦ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ɺʎ ʨʫʢʦʚʦʜʩʪʚʦʤ ʙʳʣʦ ʨʝʰʝʥʦ ʫʩʪʘʥʦʚʠʪʴ ʚ ɺʎ ʎɸɻʀ ʩʦʚʨʝʤʝʥʥʫʶ ʠʤʧʦʨʪʥʫʶ 

ʕɺʄ, ʢʦʪʦʨʘʷ ʥʝ ʪʦʣʴʢʦ ʧʨʝʚʳʰʘʣʘ ʙʳ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʕɺʄ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʥʦ ʦʙʣʘʜʘʣʘ ʙʳ 

ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʴʶ, ʩʦʚʨʝʤʝʥʥʳʤ ʩʠʩʪʝʤʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ 

ʨʝʞʠʤʦʤ, ʮʚʝʪʥʦʡ ʤʘʰʠʥʦʡ ʛʨʘʬʠʢʦʡ ʠ ʩʝʪʝʚʳʤ ʜʦʩʪʫʧʦʤ. ʉʪʘʥʜʘʨʪʥʳʝ ʢʦʤʧʣʝʢʪʘʮʠʠ ʠʤʧʦʨʪʥʦʡ ʪʝʭʥʠʢʠ, 

ʜʦʩʪʫʧʥʦʡ ʢ ʧʨʠʦʙʨʝʪʝʥʠʶ, ʥʝ ʨʝʰʘʣʠ ʧʦʣʥʦʩʪʴʶ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. ɹʳʣʘ ʥʘʡʜʝʥʘ ʟʘʨʫʙʝʞʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ, ʢʦʪʦʨʘʷ ʩʦʛʣʘʩʠʣʘʩʴ ʩʢʦʤʧʣʝʢʪʦʚʘʪʴ, ʜʦʨʘʙʦʪʘʪʴ ʕɺʄ ʥʘ ʙʘʟʝ ʚʳʧʫʩʢʘʝʤʦʡ ʝʶ ʩʝʨʠʡʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʠ ʧʦʩʪʘʚʠʪʴ ʝʝ ʥʘʤ çʧʦʜ ʢʣʶʯè. 

ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ.ɼ. ʉʤʠʨʥʦʚʘ ʠ ʅ.ɻ. ɹʫʥʴʢʦʚʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʩʪʨʫʢʪʫʨʘ 

ʪʘʢʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɹʳʣ ʟʘʢʣʶʯʝʥ ʢʦʥʪʨʘʢʪ, ʥʘʯʘʣʘʩʴ ʧʦʩʪʘʚʢʘ ʩʠʩʪʝʤʳ ʚ ʬʠʣʠʘʣ ɺʎ ʚ 

ʄʦʩʢʚʝ. ɺ 1977 ʛʦʜʫ ʚ ʎɸɻʀ ʩʦʩʪʦʷʣʦʩʴ ʠʩʪʦʨʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʩʦʙʳʪʠʝ: ʩʦʟʜʘʥʠʝ ʥʘ ʄʦʩʢʦʚʩʢʦʡ ʧʣʦʱʘʜʢʝ 

ʎɸɻʀ (ʫʣ. ʈʘʜʠʦ, 17) ʢʨʫʧʥʝʡʰʝʛʦ ʚ ʩʪʨʘʥʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʙʘʟʝ ʙʦʣʴʰʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʤʘʰʠʥʳ (ɹɺʄ 1). 

ʅʘʨʷʜʫ ʩ ʪʝʤ, ʯʪʦ ʵʪʘ ʕɺʄ ʠʤʝʣʘ ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʚ ʩʪʨʘʥʝ, ʧʦ ʪʝʤ ʚʨʝʤʝʥʘʤ, ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ, 

ʢʦʤʧʣʝʢʩ ʙʳʣ ʦʩʥʘʱʝʥ ʰʝʩʪʴʶʜʝʩʷʪʴʶ ʪʝʨʤʠʥʘʣʘʤʠ ʩ ʧʨʷʤʳʤ ʜʦʩʪʫʧʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ-

ʧʨʦʛʨʘʤʤʠʩʪʘʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʩʝʪʠ ʚʚʦʜʠʪʴ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʧʦʣʫʯʘʪʴ ʨʝʟʫʣʴʪʘʪʳ. ʆʙʨʘʙʦʪʢʘ ʟʘʜʘʯ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʨʠ ʵʪʦʤ ʚ ʨʝʞʠʤʝ çʨʘʟʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠè, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʜʣʷ ʛʨʫʧʧʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʩʨʝʜʥʝʝ ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʨʝʟʫʣʴʪʘʪʘ. ʇʦʣʦʚʠʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʪʝʨʤʠʥʘʣʦʚ ʙʳʣʘ 

ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʛʦʨʦʜʝ ɾʫʢʦʚʩʢʦʤ ʠ ʨʘʩʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʧʝʨʝʜʘʯʝʡ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʨʘʩʯʝʪʘ ʧʦ ʩʝʪʠ ʄʦʩʢʚʘïɾʫʢʦʚʩʢʠʡ ʧʦ 12-ʪʠ ʚʳʜʝʣʝʥʥʳʤ, ʧʨʠʥʘʜʣʝʞʘʱʠʤ ʎɸɻʀ ʩʝʪʝʚʳʤ ʢʘʥʘʣʘʤ. 
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ʅʘ ʵʪʦʤ ʢʦʤʧʣʝʢʩʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʢʣʶʯʝʚʳʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʨʘʩʯʝʪʦʚ ʧʦ 

ʘʵʨʦʜʠʥʘʤʠʢʝ, ʧʨʦʯʥʦʩʪʠ ʠ ʜʠʥʘʤʠʢʝ ʠ ʨʘʩʯʝʪʦʚ ʢʦʥʢʨʝʪʥʳʭ ʠʟʜʝʣʠʡ ʘʚʠʘʮʠʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɹʳʣʠ 

ʨʝʰʝʥʳ ʟʘʜʘʯʠ ʧʦ ʘʵʨʦʤʝʭʘʥʠʢʝ ʜʣʷ ʪʘʢʠʭ ʚʘʞʥʝʡʰʠʭ ʚ ʪʦ ʚʨʝʤʷ ʦʙʲʝʢʪʦʚ, ʢʘʢ ʩʚʝʨʭʤʘʥʝʚʨʝʥʥʳʝ 

ʠʩʪʨʝʙʠʪʝʣʠ, ʚʦʟʜʫʰʥʦ-ʢʦʩʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ çɹʫʨʘʥè ʠ ʜʨʫʛʠʝ. ɹʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ 

ʦʪʨʘʩʣʠ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʢʦʣʣʝʢʪʠʚ ʫʯʝʥʳʭ ï ʙʣʝʩʪʷʱʠʭ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, 

ʩʧʦʩʦʙʥʳʭ ʩʦʟʜʘʚʘʪʴ ʠ ʩʦʟʜʘʚʰʠʭ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʥʘ ʫʨʦʚʥʝ ʤʠʨʦʚʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʀʟ ʝʛʦ ʯʣʝʥʦʚ ʩʦʩʪʘʚʣʷʣʠʩʴ ʥʝʬʦʨʤʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʙʨʠʛʘʜʳ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʙʦʣʴʰʠʭ ʧʘʢʝʪʦʚ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʦʙʣʘʩʪʠ ʘʵʨʦʜʠʥʘʤʠʢʠ, ʜʠʥʘʤʠʢʠ, ʧʨʦʯʥʦʩʪʠ, ʜʣʷ ʨʝʰʝʥʠʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʦʝʢʪʠʨʦʚʦʯʥʳʭ ʟʘʜʘʯ. ʅʘ ɹɺʄ-1 ʦʪʨʘʙʘʪʳʚʘʣʠʩʴ ʧʝʨʝʜʦʚʳʝ ʤʝʪʦʜʳ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʙʦʣʴʰʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʎɸɻʀ ʩʪʘʣʦ ʚʦʩʧʠʪʘʥʠʝ 

ʩʦʪʨʫʜʥʠʢʦʚ, ʦʚʣʘʜʝʚʰʠʭ ʫʤʝʥʠʝʤ ʥʘ ʚʳʩʦʢʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʩʪʘʚʠʪʴ ʟʘʜʘʯʠ ʥʘ ʕɺʄ: ʚʳʙʠʨʘʪʴ 

ʠʣʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʤʝʪʦʜʳ, ʩʦʩʪʘʚʣʷʪʴ ʘʣʛʦʨʠʪʤʳ ʠ ʧʠʩʘʪʴ ʩʣʦʞʥʳʝ ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʛʨʘʤʤʳ. ʂ ʢʦʥʮʫ 80-ʭ 

ʛʦʜʦʚ çʘʨʤʠʷè ʥʘʫʯʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʠʥʞʝʥʝʨʦʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʨʘʙʦʪʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʕɺʄ, ʩʦʩʪʘʚʣʷʣʘ 

ʙʦʣʝʝ 2500 ʯʝʣʦʚʝʢ. ɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʚ ʦʩʥʦʚʥʦʤ ʙʳʣʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʳ, ʩʦʧʨʦʚʦʞʜʝʥʠʝ 

ʩʦʟʜʘʚʘʝʤʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʦʩʫʱʝʩʪʚʣʷʣ ɺʎ ʎɸɻʀ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟ ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʨʝʜʩʪʚ ʦʪʙʠʨʘʣʠʩʴ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʢʨʠʪʝʨʠʝʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʙʳʣʠ: 

- ʧʨʠʤʝʥʝʥʠʝ ʠʣʠ ʨʘʟʚʠʪʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʤʝʪʦʜʘ;  

- ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠ ʥʝʣʠʥʝʡʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ; 

- ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ; 

- ʤʥʦʛʦʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʴ, ʠʣʠ ʨʘʩʯʝʪ ʃɸ ʚ ʮʝʣʦʤ; 

- ʤʦʜʫʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʦʨʛʘʥʠʟʘʮʠʷ ʚ ʚʠʜʝ ʙʠʙʣʠʦʪʝʢ 

- ʤʦʜʫʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʦʨʛʘʥʠʟʘʮʠʷ ʚ ʚʠʜʝ ʧʘʢʝʪʦʚ ʧʨʦʛʨʘʤʤ; 

- ʤʘʢʨʦʷʟʳʢʦʚʘʷ ʥʘʜʩʪʨʦʡʢʘ ʠ ʚʢʣʶʯʝʥʠʝ ʤʦʥʠʪʦʨʘ; 

- ʥʘʣʠʯʠʝ ʜʠʘʣʦʛʦʚʦʛʦ ʨʝʞʠʤʘ, 

- ʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʦʩʪʴ. 

ɹʦʣʝʝ 400 ʢʦʤʧʣʝʢʩʦʚ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʘʵʨʦʜʠʥʘʤʠʢʝ, ʩʪʘʪʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ, 

ʘʵʨʦʫʧʨʫʛʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ, ʪʨʘʝʢʪʦʨʥʦʤʫ ʜʚʠʞʝʥʠʶ ʠ ʘʢʫʩʪʠʢʝ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʙʣʠʢʘ 

ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʳʣʠ ʦʨʛʘʥʠʟʦʚʘʥʳ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʅ.ɻ. ɹʫʥʴʢʦʚʘ ʠ ʕ.ʅ. ʉʘʨʤʠʥʘ ʚ ʦʪʨʘʩʣʝʚʦʡ ʬʦʥʜ ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʦʛʨʘʤʤ (ʆʌɸʇ). ɿʘ ʧʝʨʠʦʜ ʩ 1981 ʧʦ 1990 

ʛʦʜʳ ʦʧʠʩʘʥʠʷ ʵʪʠʭ ʧʨʦʛʨʘʤʤ ʙʳʣʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʚ ʚʠʜʝ 7 ʚʳʧʫʩʢʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʙʦʨʥʠʢʦʚ 

ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʘʵʨʦʤʝʭʘʥʠʢʝ ʩʘʤʦʣʝʪʘ. ʕʪʠ ʩʙʦʨʥʠʢʠ ʨʘʩʧʨʦʩʪʨʘʥʷʣʠʩʴ ʚ ʅʀʀ ʠ ʆʂɹ 

ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ ʩʘʤʦʣʝʪʦʚ, ʚʝʨʪʦʣʝʪʦʚ ʠ ʨʘʢʝʪ. ɼʣʷ 

ʠʣʣʶʩʪʨʘʮʠʠ ʩʬʝʨ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ çʛʦʚʦʨʷʱʠʝè ʥʘʟʚʘʥʠʷ ʢʦʤʧʣʝʢʩʦʚ ʧʨʦʛʨʘʤʤ, 

ʦʪʨʘʞʘʶʱʠʝ ʠʭ ʧʨʠʢʣʘʜʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ: 

çʂʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤ ʨʘʩʯʝʪʘ ʦʙʪʝʢʘʥʠʷ ʛʠʧʝʨʟʚʫʢʦʚʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʥʘ ʦʩʥʦʚʝ ʧʦʣʥʳʭ ʥʝʣʠʥʝʡʥʳʭ 
ʫʨʘʚʥʝʥʠʡ ʕʡʣʝʨʘ ʩ ʫʯʝʪʦʤ ʨʘʚʥʦʚʝʩʥʳʭ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʦʟʜʫʭʘè. 

çɼʠʘʣʦʛʦʚʳʡ ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤ çʂʈʀʊè ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ 

ʩʘʤʦʣʝʪʘ ʥʘ ʙʦʣʴʰʠʭ ʫʛʣʘʭ ʘʪʘʢʠè. 

çʂʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤ ɺʀʍʈʔ ʜʣʷ ʨʘʩʯʝʪʘ ʩʫʤʤʘʨʥʳʭ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʢʨʳʣʦ + ʬʶʟʝʣʷʞ ʥʘ ʙʦʣʴʰʠʭ ʫʛʣʘʭ ʘʪʘʢʠè.  

çʂʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤ MKEMAS ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʵʨʦʫʧʨʫʛʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʃɸ ʧʨʠ ʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ 
ʩʠʩʪʝʤʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷè. 

ʂʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤ ʨʘʩʯʝʪʘ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʢʦʤʧʦʥʦʚʢʠ ʩʘʤʦʣʝʪʘ ʠ ʧʘʨʘʤʝʪʨʦʚ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠʟ 
ʫʩʣʦʚʠʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ. 

çʄʥʦʛʦʮʝʣʝʚʘʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʨʘʩʯʝʪʥʘʷ ʩʠʩʪʝʤʘ ʄɸʈʉ ʧʦ ʨʘʩʯʝʪʫ ʩʪʘʪʠʯʝʩʢʦʡ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ 
ʧʨʦʯʥʦʩʪʠ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚè. 

çʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʏʇʋè. 

 çʊʨʘʥʩʧʦʨʪʘʙʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʕʉʊɸʌɽʊɸ-ʄ ʜʣʷ ʧʝʨʝʜʘʯʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 
ʧʦ ʘʵʨʦʜʠʥʘʤʠʢʝ ʚ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷè. 

çʇʘʢʝʪ ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʦʛʨʘʤʤ ɸʃʄʆʕʂʉ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘè, ʠ ʤʥʦʛʠʝ 
ʜʨʫʛʠʝ. 

ʄʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʚʢʣʶʯʘʷ 80-ʝ ʛʦʜʳ, ʙʳʣ ʚʨʝʤʝʥʝʤ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʝʤ ʚ ʎɸɻʀ ʩʘʤʳʭ 

ʩʦʚʨʝʤʝʥʥʳʭ ʕɺʄ ʨʘʟʥʦʛʦ ʢʣʘʩʩʘ, ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʧʝʨʠʬʝʨʠʡʥʳʤ ʠ ʩʝʪʝʚʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʥʦʚʝʡʰʠʤʠ 

ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʤʠ ʷʟʳʢʘʤʠ, ʢʦʤʧʣʝʢʩʘʤʠ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʪ.ʜ. 

ʉʦʟʜʘʥʠʝ ʤʥʦʛʦʤʘʰʠʥʥʳʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʣʷ ʥʘʫʯʥʳʭ 

ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʠʥʞʝʥʝʨʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʭ ʩʝʨʚʠʩʦʚ ʩʪʘʣʦ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʰʘʛʦʤ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʦʪʨʘʩʣʠ. ʄʥʦʛʠʝ ʥʦʚʰʝʩʪʚʘ ʚʧʝʨʚʳʝ ʚ ʩʪʨʘʥʝ ʙʳʣʠ 

ʦʪʨʘʙʦʪʘʥʳ ʚ ɺʎ ʎɸɻʀ, ʧʦʣʠʪʠʢʘ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʚʩʝʛʜʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʚʥʝʜʨʝʥʠʝ ʥʦʚʝʡʰʠʭ ʜʦʩʪʠʞʝʥʠʝ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʉʉʉʈ.
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ʄʠʭʘʠʣ ɹʦʨʠʩʦʚʠʯ ʂʫʟʴʤʠʥʩʢʠʡ
 

ʀʥʩʪʠʪʫʪ ʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠʤ. ʅ.ɼ. ɿʝʣʠʥʩʢʦʛʦ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ,  

kus@free.net 

ɸʥʥʦʪʘʮʠʷ ï ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʠʩʪʦʨʠʷ ʧʦʩʪʨʦʝʥʠʷ ʧʦʩʣʝ ʩʥʷʪʠʷ COCOM-ʦʛʨʘʥʠʯʝʥʠʡ ʚ 

ʈʌ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ, ʚ ʪ. ʯ. ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʦʙʱʝʝʚʨʦʧʝʡʩʢʦʡ ʩʝʪʠ 

EARN ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʘ ʪʘʢʞʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʩʚʷʟʘʥʥʦʡ ʩ ʥʝʡ TCP/IP-cʝʪʠ FREEnet. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʫʟʣʦʚ EARN ʚ ʈʦʩʩʠʠ ʧʨʠʤʝʥʷʣʠʩʴ 

ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʢʦʤʧʴʶʪʝʨʳ ɽʉ ʕɺʄ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʧʨʠʤʝʨʳ ʥʝʢʦʪʦʨʳʭ ʪʠʧʠʯʥʳʭ ʜʣʷ ʠʩʪʦʨʠʠ ʈʦʩʩʠʠ ʨʝʰʝʥʠʡ ʚ ʜʘʥʥʦʡ 

ʢʦʤʧʴʶʪʝʨʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʦʙʣʘʩʪʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʝʪʠ, EARN, NJE, FREEnet 

I. ɺɺɽɼɽʅʀɽ 

ʅʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ ʚ ʈʦʩʩʠʠ ʚ 90-ʝ ʛʦʜʳ 

XX ʚʝʢʘ, ʢʦʛʜʘ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʚ ʈʌ ʧʨʦʠʩʭʦʜʠʣʠ ʦʛʨʦʤʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʕʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʚʦ ʤʥʦʛʦʤ ʩʦ 

ʚʥʝʜʨʝʥʠʝʤ ʚ ʈʌ ʦʙʱʝʤʠʨʦʚʦʛʦ ʩʝʪʝʚʦʛʦ ʜʦʩʪʫʧʘ. ɸʥʘʣʦʛʠʯʥʳʝ ʦʯʝʥʴ ʙʳʩʪʨʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʚ ʤʠʨʝ ʧʨʦʠʩʭʦʜʠʣʠ ʚ 80-ʝ ʠ 90-ʝ ʛʦʜʳ XX ʚʝʢʘ, ʠ ʧʦʵʪʦʤʫ 

ʨʝʯʴ ʧʦʡʜʝʪ ʠ ʦ ʥʠʭ. ʅʦ ʚ ʦʩʥʦʚʥʦʤ ʚ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʝʪʩʷ ʨʦʩʩʠʡʩʢʘʷ ʯʘʩʪʴ EARN (European Acaqdemic 

Research Network), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʪʦ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʠ ʩ ʠʩʪʦʨʠʝʡ EARN. ʀʩʪʦʨʠʷ ʝʚʨʦʧʝʡʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʩʝʪʝʡ ʚ ʮʝʣʦʤ ʧʦʜʨʦʙʥʦ ʠʟʣʦʞʝʥʘ ʚ ʨʘʙʦʪʝ [1]. 

ɼʦ 80-ʭ ʛʦʜʦʚ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʧʨʠʤʝʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʕɺʄ, ʧʨʠ ʵʪʦʤ ʚ 

ʉʉʉʈ, ʘ ʟʘʪʝʤ ʠ ʚ ʉʅɻ, ʣʠʜʝʨʘʤʠ ʙʳʣʠ ɽʉ ʕɺʄ [2], ʘʥʘʣʦʛʠ ʤʵʡʥʬʨʝʡʤʦʚ IBM S/360 ʠ S/370. ɽʩʣʠ ʨʘʥʝʝ 

ʩʪʦʣʴ ʙʦʣʴʰʦʡ ʪʷʛʠ ʢ ʰʠʨʦʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ ʥʝ ʧʨʦʷʚʣʷʣʦʩʴ, ʪʦ ʚ ʧʨʦʜʚʠʥʫʪʦʤ ʤʠʨʝ 

ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 80-ʝ ʛʦʜʳ ʩʝʪʠ ʩʪʘʣʠ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʚ ʪ.ʯ. ʠ ʩ ʪʝʤ, ʯʪʦ ʚ 

ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʥʝ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʷʩʥʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʦʛʨʝʩʩʫ ʚʩʝʭ.  

ɺ 80-x ʛʦʜʘʭ ʪʘʢʦʡ ʩʝʪʴʶ ʜʣʷ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʉʐɸ ʩʪʘʣʘ BITNET (ʩʥʘʯʘʣʘ 

ʨʘʩʰʠʬʨʦʚʳʚʘʝʤʳʡ çBecause It's There Networkè, ʘ ʟʘʪʝʤ ʩʪʘʣ çBecause It's Time Networkè) [3,4], ʘ ʚ 

ɽʚʨʦʧʝ ï ʝʝ ʪʝʭʥʠʯʝʩʢʠʡ ʘʥʘʣʦʛ EARN (çEuropean Academic and Research Networkè) [5,6]. BITNET/EARN 

ʠʤʝʣʠ ʰʣʶʟʳ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʨʫʛʠʭ ʩʝʪʝʡ, ʥʦ ʵʪʦ ʟʜʝʩʴ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ. ʉʉʉʈ, ʘ ʟʘʪʝʤ ʩʪʨʘʥʳ 

ʉʅɻ, ʙʳʣʠ ʟʘʢʨʳʪʳ ʦʛʨʘʥʠʯʝʥʠʷʤʠ COCOM. ʂʦʛʜʘ ʵʪʠ ʦʛʨʘʥʠʯʝʥʠʷ ʙʳʣʠ ʩʥʷʪʳ, ʈʌ ʪʘʢʞʝ ʧʦʜʩʦʝʜʠʥʠʣʘʩʴ 

ʢ ʨʘʙʦʪʝ ʚ EARN [7], ʯʝʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʦʟʠʮʠʷ ʧʨʝʟʠʜʝʥʪʘ EARN ʌʨʦʜʦ ɻʨʝʡʟʝʥʘ ʥʘ ʠʥʪʝʛʨʘʮʠʶ ʩ ʵʪʦʡ 

ʩʝʪʴʶ ʩʪʨʘʥ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ. 

ʄʝʞʜʫ ʪʝʤ ʚ [5] ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʚ ʀʥʪʝʨʥʝʪʝ ʢʨʘʡʥʝ ʤʘʣʦ ʤʘʪʝʨʠʘʣʦʚ ʦ EARN, ʭʦʪʷ EARN 

ʩʳʛʨʘʣʘ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ ʠ ʀʥʪʝʨʥʝʪ ʚ ɽʚʨʦʧʝ ʠ ʟʘ ʝʝ ʧʨʝʜʝʣʘʤʠ ʤʝʞʜʫ 1983 

ʠ 1994 ʛʦʜʘʤʠ. 

II . ʆɹ ʀʉʊʆʈʀʀ EARN ɺ ʈʆʉʉʀʀ ʀ ɽɺʈʆʇɽ ɺ ʎɽʃʆʄ, ʀ ʇɽʈɽʍʆɼɸ ʅɸ TCP/IP ʅɸ ʇʈʀʄɽʈɽ ʅɽʂʆʄʄɽʈʏɽʉʂʆʁ 

ʉɽʊʀ FREENET 

BITNET/EARN ʙʘʟʠʨʦʚʘʣʠʩʴ ʥʘ ʪʝʭʥʦʣʦʛʠʠ 5-ʫʨʦʚʥʝʚʦʡ NJE (Network Job Entry)-ʩʝʪʠ ʫʟʣʦʚ, 

ʩʦʟʜʘʥʥʦʡ ʬʠʨʤʦʡ IBM ʜʣʷ ʩʚʦʠʭ ʤʝʡʥʬʨʝʡʤʦʚ. NJE ʧʨʠʤʝʥʷʝʪʩʷ ʠ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʡʥʬʨʝʡʤʘʭ IBM c 

z/OS. ʅʘ ʥʠʞʥʝʤ ʢʘʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʪʦʢʦʣʳ BSC (Binary Synchronous 

Communications) ʠ SNA (Systems Network Architecture). ʇʘʨʘ ʩʦʝʜʠʥʝʥʥʳʭ ʧʦ ʧʨʦʪʦʢʦʣʫ BSC ʫʟʣʘ ʨʘʙʦʪʘʶʪ 

ʩʠʥʭʨʦʥʠʟʦʚʘʥʥʦ, ʘ ʧʨʦʪʦʢʦʣ SNA ʷʚʣʷʝʪʩʷ ʘʩʠʥʭʨʦʥʥʳʤ ï ʢʘʞʜʳʡ ʠʟ ʧʘʨʳ ʩʦʝʜʠʥʝʥʥʳʭ ʧʦ SNA ʧʘʨʳ 

ʫʟʣʦʚ ʨʘʙʦʪʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʣʷ ʦʪʧʨʘʚʢʠ ʠ ʧʦʣʫʯʝʥʠʷ. BSC ʷʚʣʷʝʪʩʷ ʧʦʣʫʜʫʧʣʝʢʩʥʳʤ, ʘ SNA -

ʧʦʣʥʦʜʫʧʣʝʢʩʥʳʤ, ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʧʨʠʚʦʜʠʪ ʢ ʤʝʥʴʰʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʦʰʠʙʦʢ ʧʝʨʝʜʘʯʠ. ʅʝʩʢʦʣʴʢʦ ʧʦʟʜʥʝʝ 

IBM ʦʙʝʩʧʝʯʠʣʘ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʳ NJE ʧʦʚʝʨʭ TCP/IP. ʆʧʠʩʘʥʠʝ ʩʝʪʠ NJE ʩʤ., ʥʘʧʨʠʤʝʨ, ʚ 

http://publibz.boulder.ibm.com/epubs/pdf/has2y200.pdf. ɺʝʨʭʥʠʡ ʫʨʦʚʝʥʴ NJE ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʙʦʪʝ ʩ ʟʘʜʘʥʠʷʤʠ.  

ɽʩʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʚ ʥʘʠʙʦʣʝʝ ʦʙʱʝʤ ʚʠʜʝ, ʚ EARN ʧʨʠʤʝʥʷʣʘʩʴ ʪʝʭʥʦʣʦʛʠʷ çʩʦʭʨʘʥʠʪʴ ʠ 

ʧʝʨʝʩʣʘʪʴè (store-and-forward). ɺ ʪʘʢʦʡ ʩʝʪʠ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʠʩʪʦʯʥʠʢʘ ʢ ʧʦʣʫʯʘʪʝʣʶ ʦʪʧʨʘʚʣʷʝʪʩʷ ʩʥʘʯʘʣʘ 

ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʫʟʝʣ, ʛʜʝ ʦʥʘ ʭʨʘʥʠʪʩʷ ʠ ʦʪʧʨʘʚʣʷʝʪʩʷ ʢʘʢ ʤʦʞʥʦ ʩʢʦʨʝʝ ʩʣʝʜʫʶʱʝʤʫ ʫʟʣʫ ʥʘ ʧʫʪʠ ʢ ʝʛʦ 

ʢʦʥʝʯʥʦʤʫ ʧʫʥʢʪʫ ʥʘʟʥʘʯʝʥʠʷ. ʇʨʦʤʝʞʫʪʦʯʥʳʡ ʫʟʝʣ ʧʨʦʚʝʨʷʝʪ ʮʝʣʦʩʪʥʦʩʪʴ ʩʦʦʙʱʝʥʠʷ ʧʝʨʝʜ ʝʛʦ 

ʧʝʨʝʩʳʣʢʦʡ. ʂʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʫʟʝʣ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ, ʠʩʭʦʜʥʳʡ ʫʟʝʣ 

ʫʜʘʣʷʝʪ ʠʭ [8]. 

ɺʦʦʙʱʝ ʥʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʘʷ ʜʣʷ ʤʝʡʥʬʨʝʡʤʦʚ IBM, ʚ ʪ.ʯ. ʚ MVS (ʘ ʪʝʧʝʨʴ ʚ z/OS) 

ʦʙʨʘʙʦʪʢʘ ʧʘʢʝʪʥʳʭ ʟʘʜʘʥʠʡ ʙʳʣʘ ʧʦʟʜʥʝʝ ʨʝʘʣʠʟʦʚʘʥʘ ʚ UNIX/Linux, ʘ ʚʦʟʤʦʞʥʦʩʪʠ ʫʜʘʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ 
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ʧʘʢʝʪʥʳʭ ʟʘʜʘʥʠʡ ʚ BITNET/EARN ʪʝʧʝʨʴ ʧʨʦʷʚʠʣʠʩʴ ʚ GRID-ʪʝʭʥʦʣʦʛʠʠ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ EARN ʩʝʨʚʠʩʦʚ ʙʳʣʘ ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ. ʉʨʝʜʠ ʜʨʫʛʠʭ ʩʝʨʚʠʩʦʚ ʚ ɽARN ʩʣʝʜʫʝʪ ʟʜʝʩʴ 

ʦʪʤʝʪʠʪʴ NETSERV (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ï ʬʘʡʣʦʚʳʡ ʩʝʨʚʝʨ) ʠ LISTSERV (ʩʠʩʪʝʤʫ ʜʣʷ ʩʧʠʩʢʦʚ ʨʘʩʩʳʣʢʠ ʧʦ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ). LISTSERV ʨʘʙʦʪʘʣ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʯʝʨʝʟ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ. ɸ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʫʞʝ ʢʦʤʤʝʨʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ LISTSERV, ʦʩʥʦʚʳʚʘʚʰʝʝʩʷ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʚʰʝʤʩʷ ʚ BITNET/EARN. ʅʦʚʝʡʰʘʷ ʚʝʨʩʠʷ LISTSERV ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ 

ʘʜʨʝʩʦʚ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ, Web-ʩʝʨʚʠʩ ʠ ʩʚʷʟʴ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ. ʂʨʘʪʢʘʷ ʠʩʪʦʨʠʷ LISTSERV ʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠʟʣʦʞʝʥʘ ʚ [9]. ʉʦʮʠʘʣʴʥʘʷ ʠʩʪʦʨʠʷ BITNET ʠ LISTSERV 

ʨʘʩʩʤʦʪʨʝʥʘ ʚ [10]. 

ɺ ʮʝʣʦʤ ʜʚʘ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʷ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ ʚ ʤʠʨʝ ʦʪʣʠʯʘʣʠʩʴ ʙʳʩʪʨʦʡ ʵʚʦʣʶʮʠʝʡ ʚ 

ʦʙʣʘʩʪʷʭ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ. ʇʨʠ ʵʪʦʤ ʙʳʣʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝʷʩʥʦ, ʧʦʡʜʝʪ ʣʠ 

ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʝʪʝʡ c ʙʘʟʠʨʦʚʘʥʠʝʤ ʥʘ TCP/IP, ʠʣʠ ʙʫʜʝʪ ʦʩʥʦʚʘʥʦ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʜʣʘʛʘʝʤʦʡ 7-

ʫʨʦʚʥʝʚʦʡ ʩʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ OSI (ʩʤ., ʥʘʧʨʠʤʝʨ, [1]). 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʢʘʥʘʣʦʚ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ ʧʦʜʥʷʣʠʩʴ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ [1] ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ çʪʨʘʜʠʮʠʦʥʥʦʡè 9,6 ʂʙʠʪ/ʩ [11], ʢʦʪʦʨʘʷ ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʩʪʫʧʥʦʡ ʚ ʧʝʨʠʦʜ ʧʨʠʤʝʥʝʥʠʷ EɸRN ʚ ʈʌ. ʅʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʩʝʪʝʚʘʷ ʤʘʛʠʩʪʨʘʣʴ ʠʟʥʘʯʘʣʴʥʦ 

ʩʦʩʪʦʷʣʘ ʠʟ ʥʘʙʦʨʘ ʚʳʜʝʣʝʥʥʳʭ ʪʝʣʝʬʦʥʥʳʭ ʮʝʧʝʡ, ʩʦʝʜʠʥʝʥʥʳʭ ʧʘʨʘʤʠ ʩʠʥʭʨʦʥʥʳʭ ʤʦʜʝʤʦʚ ʩʦ ʩʢʦʨʦʩʪʴʶ 

ʦʪ 1,2 ʜʦ 9,6 ʂʙʠʪ/ʩ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʪʨʘʬʠʢ ʤʝʞʜʫ EARN ʠ BITNET ʚ ʉʐɸ ʧʝʨʝʜʘʚʘʣʩʷ ʧʦ ʦʜʥʦʡ ʣʠʥʠʠ 4,8 

ʂʙʠʪ/ʩ, ʘ ʟʘʪʝʤ ʚ ʪʝʯʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʚʨʝʤʝʥʠ ï ʧʦ ʦʜʥʦʡ ʣʠʥʠʠ 9,6 ʂʙʠʪ/ʩ [5]. 

ɺ ʈʌ EARN ʩʪʘʣʘ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʥʘʯʘʣʝ 90-ʭ ʛʦʜʦʚ ʚ ʧʝʨʠʦʜ ʨʘʩʧʘʜʘ ʉʉʉʈ ʥʘ ʩʪʨʘʥʳ ʉʅɻ. 

ʂʦʛʜʘ ʚ 1991 ʛʦʜʫ ʤʳ ʧʦʜʩʦʝʜʠʥʠʣʠ ʢ EARN ʥʘʰ ʫʟʝʣ SUEARN2 ʚ ʄʦʩʢʚʝ ʚ ʀʥʩʪʠʪʫʪʝ ʦʨʛʘʥʠʯʝʩʢʦʡ 

ʭʠʤʠʠ (ʀʆʍ) ʈɸʅ, ʤʳ ʜʫʤʘʣʠ, ʯʪʦ ʧʦʜʩʦʝʜʠʥʷʝʤ ʉʅɻ. ʀʤʝʥʘ ʥʝʢʦʪʦʨʳʭ ʫʟʣʦʚ ʥʘ ʦʩʥʦʚʝ ʯʘʩʪʦ 

ʧʨʠʤʝʥʷʝʤʦʛʦ ʚ EARN ʧʦʜʭʦʜʘ ʥʘʯʠʥʘʣʠʩʴ ʩ SU ʠʣʠ RU (ʩʤ. ʊʘʙʣ.1). ʅʦ ɹʝʣʦʨʫʩʩʠʷ, ʋʢʨʘʠʥʘ ʠ 

ɸʟʝʨʙʘʡʜʞʘʥ ʧʦʜʩʦʝʜʠʥʷʣʠʩʴ ʢ EARN ʥʝʟʘʚʠʩʠʤʦ. 

 

ʊʘʙʣʠʮʘ 1. 

ʈʦʩʩʠʡʩʢʠʝ ʫʟʣr EARN (1993 ʛʦʜ). 

ʀʤʷ EARN-ʫʟʣʘ  ʆʨʛʘʥʠʟʘʮʠʷ, ʫʧʨʘʚʣʷʶʱʘʷ ʫʟʣʦʤ ɹʘʟʦʚʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ  

ESOC1 ɽʚʨʦʧʝʡʩʢʠʡ ʮʝʥʪʨ ʢʦʩʤʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ (ʚ ʈʦʩʩʠʠ) VM/SP+RSCS 

IKI  ʀʥʩʪʠʪʫʪ ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʈɸʅ VM/SP+RSCS 

IKI2 ʀʥʩʪʠʪʫʪ ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʈɸʅ VM/SP+RSCS 

IKI3 ʀʥʩʪʠʪʫʪ ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʈɸʅ VM/SP+RSCS 

RUICPH ʀʥʩʪʠʪʫʪ ʭʠʤʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʈɸʅ CBM+RSCS 

RUINRVM1 ʆʙʲʝʜʠʥʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʷʜʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ CBM+RSCS 

SUCEMI ʎʝʥʪʨʘʣʴʥʳʡ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʈɸʅ CBM+RSCS 

SUCRYS ʀʥʩʪʠʪʫʪ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ ʈɸʅ ʄɺʉ+JES2 

SUEARN2
*
 ʀʥʩʪʠʪʫʪ ʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ ʈɸʅ ʄɺʉ+JES2 

SUMPEI1 ʄʦʩʢʦʚʩʢʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ  CBM+RSCS 

SUMPEI2 ʄʦʩʢʦʚʩʢʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ  CBM+RSCS 

SUYARS ʗʨʦʩʣʘʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ CBM+RSCS 

* 
ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʫʟʝʣ ʚ ʈʌ. 

 

ɺʩʝʛʦ ʚ ʈʌ ʩʪʘʣʠ ʨʘʙʦʪʘʪʴ 12 ʫʟʣʦʚ EARN, ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʠʟ ʢʦʪʦʨʳʭ ʨʘʙʦʪʘʣʠ ʚ ʠʥʩʪʠʪʫʪʘʭ 

ʈɸʅ, ʘ ʯʝʪʚʝʨʪʴ ï ʚ ɺʋɿʘʭ. ʂʨʦʤʝ ʧʨʝʜʩʪʘʚʣʷʚʰʠʭʩʷ ʪʦʛʜʘ ʚʝʩʴʤʘ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʚ ʈʌ ʜʣʷ ʧʦʜʩʦʝʜʠʥʝʥʠʷ ʚ 

EARN ʫʟʣʦʚ ʀʥʩʪʠʪʫʪʘ ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʈɸʅ ʠʣʠ ʆʙʲʝʜʠʥʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʷʜʝʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ (ʆʀʗʀ), ʠʤʝʶʱʝʛʦ ʪʝʩʥʳʝ ʢʦʥʪʘʢʪʳ ʩ ʎɽʈʅ (ʦʜʥʦʡ ʠʟ çʦʩʥʦʚè EARN [12]), ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ 

ʠ ʎʝʥʪʨʘʣʴʥʳʡ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʈɸʅ. ʏʝʪʚʝʨʪʴ ʫʟʣʦʚ EARN ʚ ʈʌ ʙʳʣʠ ʚ ʠʥʩʪʠʪʫʪʘʭ 

ʈɸʅ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʦʙʣʘʩʪʠ ʭʠʤʠʠ, ʠʣʠ ʦʪʯʘʩʪʠ ʙʣʠʟʢʠʭ ʢ ʥʝʡ. 
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ʊʦʛʜʘ ʜʣʷ ʈʦʩʩʠʠ ʜʣʷ ʭʠʤʠʠ ʵʪʦ ʙʳʣʦ ʥʝ ʪʘʢ ʝʩʪʝʩʪʚʝʥʥʦ, ʭʦʪʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʭʠʤʠʷ, ʚ ʪ.ʯ. ʠ 

ʢʚʘʥʪʦʚʘʷ ʭʠʤʠʷ, ʜʘʚʥʦ ʠʟʚʝʩʪʥʳ ʚʦʙʣʘʩʪʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʪʘʣʠ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʚʝʜʫʱʠʭ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. ɸ ʠʥʠʮʠʘʪʦʨʦʤ ʧʦʜʩʦʝʜʠʥʝʥʠʷ ʈʌ ʢ EARN ʩʪʘʣ ʜ.ʭ.ʥ. 

ʄʝʥʜʢʦʚʠʯ ɸ.ʉ., ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʀʆʍ ʈɸʅ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ɽʉ ʕɺʄ ʚ ʈʌ 

ʯʘʩʪʦ ʦʪʣʠʯʘʣʠʩʴ ʥʝ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʴʶ ʨʘʙʦʪʳ. ʍʦʪʷ ʀʆʍ ʈɸʅ ʨʘʩʧʦʣʘʛʘʣ ʭʦʨʦʰʝʡ ʠʥʞʝʥʝʨʥʦʡ 

ʧʦʜʜʝʨʞʢʦʡ, ʜʘʶʱʝʡ ʚʳʩʦʢʫʶ ʥʘʜʝʞʥʦʩʪʴ, ʥʘʤʠ ʙʳʣʘ ʩʧʝʮʠʘʣʴʥʦ ʧʨʠʦʙʨʝʪʝʥʘ IBM 4381 R14 ʜʣʷ ʨʘʙʦʪʳ ʚ 

ʢʘʯʝʩʪʚʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʫʟʣʘ ʩʚʷʟʠ ʚ EARN. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʦʣʝʝ ʩʣʘʙʳʤ ʟʚʝʥʦʤ ʩʪʘʥʦʚʠʣʠʩʴ ʣʠʥʠʠ ʩʚʷʟʠ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʚ ʨʘʙʦʪʘʶʱʝʡ ʥʘ ʙʘʟʝ NJE ʩʝʪʠ EARN ʙʦʣʴʰʝ ʚʩʝʛʦ ʙʳʣʦ, ʝʩʪʝʩʪʚʝʥʥʦ, ʫʟʣʦʚ ʥʘ 

ʤʝʡʥʬʨʝʡʤʘʭ IBM ʩ ʆʉ VM/370, ʛʜʝ ʥʘ ʧʦʜʩʠʩʪʝʤʝ RSCS (Remote Spooling Communications Subsystem) ʠ 

ʩʪʘʣʘ ʠʩʭʦʜʥʦ ʧʨʠʤʝʥʷʪʴʩʷ NJE. NJE ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʠ ʚ ʆʉ IBM MVS. 

ʂʨʘʡʥʝ ʙʳʩʪʨʦ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ NJE ʥʘ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʪʠʧʘʭ 

ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʜʨʫʛʠʭ ʆʉ. ʅʦ ʫʞʝ ʢ ʢʦʥʮʫ 80-ʭ ʛʦʜʦʚ EARN ʚʳʨʦʩʣʘ ʥʘ ʧʦʨʷʜʦʢ, ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʫʟʣʦʚ 

EARN/BITNET ʨʘʙʦʪʘʣʦ ʩ ʆʉ VMS ʥʘ DEC VAX. ʕʪʦ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʩʦʚʧʘʜʘʣʦ ʩʦ ʩʥʠʞʝʥʠʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʵʡʥʬʨʝʡʤʦʚ ʜʣʷ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʤʠʨʘ [8].  

ɺ ʈʌ ʚ ʵʪʠ ʚʨʝʤʝʥʘ ʧʨʦʜʦʣʞʘʣʠ ʛʦʩʧʦʜʩʪʚʦʚʘʪʴ ɽʉ ʕɺʄ [2], ʘʥʘʣʦʛ ʤʝʡʥʬʨʝʡʤʦʚ IBM. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʦʩʩʠʡʩʢʠʝ ʫʟʣʳ EARN ʨʘʙʦʪʘʣʠ ʚ ʦʩʥʦʚʥʦʤ ʩ Cɺʄ/RSCS (ʉɺʄ ï ʩʠʩʪʝʤʘ ʚʠʨʪʫʘʣʴʥʳʭ 

ʤʘʰʠʥ [13], ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʅʀʎʕɺʊ ʘʥʘʣʦʛ IBM VM). ʂʨʦʤʝ ʪʦʛʦ, 2 ʠʟ 12 ʨʦʩʩʠʡʩʢʠʭ ʫʟʣʦʚ EARN 

ʨʘʙʦʪʘʣʠ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʄɺʉ [2] (ʘʥʘʣʦʛʝ MVS ʦʪ IBM) c ʢʦʤʧʦʥʝʥʪʦʡ JES2, ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ 

NJE (ʚ ʤʠʨʝ MVS ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚ EARN ʚ 1991 ʛ. ʚ 5% ʫʟʣʦʚ [8]). ʄɺʉ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʟʣʝ EARN ʚ ʈʌ (SUEARN2 ʚ ʀʆʍ ʈɸʅ), ʯʪʦ ʙʳʣʦ ʚʳʟʚʘʥʦ ʦʨʠʝʥʪʘʮʠʝʡ ʚ ʥʝʤ ʥʘ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʘ ʧʨʠʤʝʥʝʥʠʝ ʛʠʧʝʨʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʉɺʄ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ 

ʠʟʣʠʰʥʠʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʧʦʪʝʥʮʠʘʣʴʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ.  

ɺ 1991 ʛʦʜʫ ʫʟʝʣ SUEARN2 ʙʳʣ ʩʚʷʟʘʥ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʣʠʥʠʝʡ ʩ ʫʟʣʦʤ DKEARN ʚ ɼʘʥʠʠ, ʘ ʟʘʪʝʤ ï 

ʣʠʥʠʝʡ ʩ ʫʟʣʦʤ PLEARN ʚ ʇʦʣʴʰʝ. ʆʙʝ ʣʠʥʠʠ ʨʘʙʦʪʘʣʠ ʥʘ ʩʢʦʨʦʩʪʠ 9,6 ʂʙʠʪ/ʩ ʧʦ ʧʦʣʫʜʫʧʣʝʢʩʥʦʤʫ 

ʧʨʦʪʦʢʦʣʫ BSC. ɼʘʣʝʝ ʤʳ ʧʣʘʥʠʨʦʚʘʣʠ ʧʝʨʝʢʣʶʯʠʪʴʩʷ ʥʘ ʨʘʙʦʪʫ ʧʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʦʪʦʢʦʣʘʤ SNA 

(ʯʪʦ ʜʘʚʘʣʦ ʙʳ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʠ ʧʦʚʝʨʭ TCP/IP, ʧʦ ʪ.ʥ. ʧʨʦʪʦʢʦʣʫ BITNETII [14]), ʠ ʥʘ ʣʠʥʠʶ ʩʚʷʟʠ 

12,8 ʂʙʠʪ/ʩ. 

ʋʟʝʣ SUYARS ʚ ʗʨɻʋ, ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʥʳʡ ʩ SUEARN2, ʨʘʙʦʪʘʣ ʩ ʉɺʄ, ʠ ʪʘʤ ʧʦʜʜʝʨʞʠʚʘʣʠʩʴ 

ʩʝʨʚʠʩʳ EARN, ʥʝ ʜʦʩʪʫʧʥʳʝ ʚ SUEARN2 ï LISTSERV ʠ NETSERV. LISTSERV ʧʦʜʜʝʨʞʠʚʘʣʩʷ ʪʘʢʞʝ ʚ 

ʀʥʩʪʠʪʫʪʝ ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʈɸʅ ʥʘ ʫʟʣʝ IKI3. ʅʫʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʝ ʚʩʝ ʫʟʣʳ ʚ ʈʌ ʙʳʣʠ ʩʚʷʟʘʥʳ 

ʯʝʨʝʟ ʚʳʜʝʣʝʥʥʫʶ ʪʝʣʝʬʦʥʥʫʶ ʣʠʥʠʶ. ʅʘʧʨʠʤʝʨ, ʚ ʄʦʩʢʦʚʩʢʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʫʟʝʣ SUMPEI1 

ʙʳʣ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥ ʩ SUEARN2 ʧʦ ʪʝʣʝʬʦʥʥʦʡ ʣʠʥʠʠ, ʘ SUMPEI2 ï ʧʦʜʩʦʝʜʠʥʝʥ ʢ SUMPEI1 

ʠʥʬʨʘʢʨʘʩʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʣʠʥʠʝʡ ʩʚʷʟʠ [15]. ɼʦʩʪʫʧʥʳʝ ʚ ʈʌ ʤʦʜʝʤʳ ɽʉ-ʛʨʫʧʧʳ ʨʘʙʦʪʘʣʠ ʥʘ ʩʢʦʨʦʩʪʷʭ ʜʦ 

4,8 ʂʙʠʪ/ʩ, ʯʪʦ ʙʳʣʦ ʪʠʧʠʯʥʦ ʜʣʷ ʧʨʠʤʝʥʷʚʰʠʤʩʷ ʚ ʈʌ ʣʠʥʠʡ ʩʚʷʟʠ. ɸ ʣʠʥʠʠ ʩʚʷʟʠ ʨʦʩʩʠʡʩʢʠʭ ʫʟʣʦʚ EARN 

ʨʘʙʦʪʘʣʠ ʥʘ ʩʢʦʨʦʩʪʷʭ ʦʪ 2,4 ʜʦ 9,6 ʂʙʠʪ/ʩ.  

ɼʣʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʚ ʉʅɻ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ EARN ʙʳʣʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʝ ʪʦʣʴʢʦ 

ʠʟ ɽʉ-ʛʨʫʧʧʳ. ʊʘʢ, ʚ ɹʝʣʦʨʫʩʩʠʠ ʬʠʨʤʘ "ʂʦʤʧʴʶʪʝʨʳ ʠ ʠʥʬʦʨʤʘʪʠʢʘ" ʚʳʧʫʩʢʘʣʘ ʧʣʘʪʳ ʇʂ ʜʣʷ ʵʤʫʣʷʮʠʠ 

ʧʨʦʪʦʢʦʣʦʚ BSC ʠ SDLC (ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʜʣʷ SNA). ɸ ʚ ʆʀʗʀ ʨʘʟʨʘʙʦʪʘʣʠ ʘʧʧʘʨʘʪʫʨʫ ʜʣʷ ʨʘʙʦʪʳ ʇʂ 

ʯʝʨʝʟ Ethernet c ʤʝʡʥʬʨʝʡʤʘʤʠ. 

ɺ ʥʘʯʘʣʝ 90-ʭ ʛʦʜʦʚ ʩʪʘʪʠʩʪʠʢʘ ʪʨʘʬʠʢʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʫʟʣʦʚ EARN/BITNET ʚʢʣʶʯʘʣʘ ʥʝ ʪʦʣʴʢʦ 

ʉʐɸ, ʩʪʨʘʥʳ ɿʘʧʘʜʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ, ʥʦ ʠ ʙʦʣʴʰʦʡ ʨʷʜ ʩʪʨʘʥ ʚ ɸʟʠʠ, ʉʝʚʝʨʥʦʡ ɸʬʨʠʢʝ ʠ ʖʞʥʦʡ 

ɸʤʝʨʠʢʝ, ʘ ʪʘʢʞʝ ʂʘʥʘʜʫ [11]. ʊʘʢ ʯʪʦ ʷʩʥʦ, ʯʪʦ EARN/BITNET ʙʳʣʘ ʦʯʝʥʴ ʰʠʨʦʢʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʝʪʴʶ. 

ɺ ʈʦʩʩʠʠ EARN ʧʨʦʞʠʣ ʥʝʜʦʣʛʫʶ ʞʠʟʥʴ, ʠ ʠʩʧʦʣʴʟʫʝʤʳʡ ʝʶ ʚ ʈʌ ʪʨʘʬʠʢ ʙʳʣ ʝʱʝ ʥʝ ʪʘʢʠʤ ʙʦʣʴʰʠʤ. 

ʆʜʥʘʢʦ ʧʝʨʝʭʦʜʷʱʠʡ ʯʝʨʝʟ SUEARN2 ʪʨʘʬʠʢ ʙʳʣ ʙʦʣʴʰʝ, ʯʝʤ, ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʫʟʣʳ ʚ 

ʂʘʥʘʜʝ ʠʣʠ ʀʥʜʠʠ [11].  

ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʦʩʦʙʝʥʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ EARN ʧʦʟʚʦʣʷʣʘ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʦʩʪʫʧʥʳʡ ʩʝʨʚʠʩ ʧʨʠ 

ʫʩʣʦʚʠʷʭ ʥʠʟʢʠʭ ʧʨʦʧʫʩʢʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʜʦʩʪʫʧʥʳʭ ʚ ʤʠʨʝ ʣʠʥʠʡ ʩʚʷʟʠ, ʠ ʙʳʣʘ ʩʧʝʮʠʘʣʴʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʦʧʪʠʤʘʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ ʪʨʘʬʠʢʘ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ [14]. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦʩʴ ʧʨʠ 

ʩʪʘʪʠʯʝʩʢʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʚ NJE. ʃʠʥʠʠ ʩʚʷʟʠ ʚ ʪʝ ʚʨʝʤʝʥʘ ʙʳʣʠ ʚʝʩʴʤʘ ʜʦʨʦʛʠʤʠ, ʠ ʥʘʜʦ ʦʩʦʙʦ ʦʪʤʝʪʠʪʴ 

ʬʠʥʘʥʩʦʚʫʶ ʧʦʜʜʝʨʞʢʫ EARN ʩʦ ʩʪʦʨʦʥʳ IBM ʠ DEC [1]. ʈʘʙʦʪʘ EARN ʚ ʈʦʩʩʠʠ ʬʠʥʘʥʩʦʚʦ 

ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʩʦ ʩʪʦʨʦʥʳ ʈɸʅ. ʇʦʩʣʝ ʧʝʨʝʭʦʜʘ ʚʩʝʛʦ ʤʠʨʘ ʥʘ ʀʥʪʝʨʥʝʪ EARN ʧʨʝʦʙʨʘʟʦʚʘʣʘʩʴ ʚ 

ʪʨʘʥʩʝʚʨʦʧʝʡʩʢʫʶ ʘʩʩʦʮʠʘʮʠʶ ʥʘʫʯʥʳʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʝʪʝʡ TERENA, ʢʦʪʦʨʘʷ ʚ 2015 ʛʦʜʫ ʧʝʨʝʰʣʘ ʚ 

GEANT-ʝʚʨʦʧʝʡʩʢʫʶ ʢʦʣʣʘʙʦʨʘʮʠʶ ʵʣʝʢʪʨʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʩʝʨʚʠʩʦʚ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʦʙʨʘʟʦʚʘʥʠʷ (https://www.geant.org). ʈʌ ʚ ʵʪʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʥʝ ʫʯʘʩʪʚʦʚʘʣʘ, ʠ ʘʥʘʣʦʛʠʯʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʥʝ ʦʙʨʘʟʦʚʳʚʘʣʘ.  

ɺ ʈʦʩʩʠʠ ʚ 1991 ʛ. ʚ ʀʆʍ ʈɸʅ ʙʳʣʘ ʩʦʟʜʘʥʘ ʨʦʩʩʠʡʩʢʘʷ ʥʝʢʦʤʤʝʨʯʝʩʢʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʝʪʴ 

FREEnet (For Research Engineering Education network), ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʥʘʫʢʫ ʠ ʦʙʨʘʟʦʚʘʥʠʝ, ʠ 

ʨʘʙʦʪʘʶʱʘʷ ʧʦʚʝʨʭ TCP/IP [7,17]. ʇʦʩʢʦʣʴʢʫ COCOM-ʦʛʨʘʥʠʯʝʥʠʷ ʪʦʛʜʘ ʝʱʝ ʥʝ ʨʘʟʨʝʰʘʣʠ ʧʦʜʢʣʶʯʝʥʠʷ 

ʧʦʚʝʨʭ IP ʢ ʟʘʨʫʙʝʞʥʳʤ ʩʝʪʷʤ, ʜʣʷ ʩʚʷʟʠ ʩ ʥʠʤʠ ʪʦʛʜʘ ʧʨʠʤʝʥʷʣʩʷ ʰʣʶʟ ʥʘ ʙʘʟʝ ʤʠʢʨʦVAX-ʢʦʤʧʴʶʪʝʨʘ ʩ 

VMS, ʜʘʚʘʚʰʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ NJE. ʕʪʦ ʜʘʚʘʣʦ ʜʦʩʪʫʧ ʢ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ. FREEnet 

https://www.geant.org/
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ʦʙʝʩʧʝʯʠʚʘʣʘ ʩʥʘʯʘʣʘ ʪʘʢʞʝ ʨʘʙʦʪʫ ʩ X.25-ʧʨʦʪʦʢʦʣʦʤ, ʚ ʪ.ʯ. ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʠʟʚʝʩʪʥʳʤ ʚ ʥʘʫʢʝ ʙʘʟʘʤ ʜʘʥʥʳʭ 

STN International, ʠ ʜʠʘʣʦʛʦʚʫʶ ʨʘʙʦʪʫ ʧʦ UUCP. ʇʦʩʣʝ ʩʥʷʪʠʷ COCOM-ʦʛʨʘʥʠʯʝʥʠʷ ʜʣʷ IP ʚ 1992 ʛʦʜʫ 

FREEnet ʠʩʧʦʣʴʟʦʚʘʣʘ ʩʥʘʯʘʣʘ ʢʦʤʤʫʪʠʨʫʝʤʳʡ ʢʘʥʘʣ ʩʚʷʟʠ ʩ ʜʘʪʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʡ ʩʝʪʴʶ 

UNI-C, ʘ ʩ 1993 ʛʦʜʘ ï ʢʘʥʘʣ ʪʦʥʘʣʴʥʦʡ ʯʘʩʪʦʪʳʩ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 19,2 ʂʙʠʪ/ʩ ʩ ɺʘʨʰʘʚʦʡ (c 

ʪʨʘʥʟʠʪʥʦʡ ʩʝʪʴʶ NASK). Cʢʦʨʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʣʠʥʠʡ ʩʚʷʟʠ ʙʳʩʪʨʦ ʨʦʩʣʠ, ʚ 1996 ʛ. ʤʝʞʜʫʥʘʨʦʜʥʘʷ 

ʣʠʥʠʷ ʩʚʷʟʠ ʙʳʣʘ ʫʞʝ ʮʠʬʨʦʚʦʡ ʥʘ 256 ʂʙʠʪ/ʩ (ʩ DTAG ʚ ʄʶʥʭʝʥʝ). ʏʝʨʝʟ FREEnet ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʜʦʩʪʫʧ 

ʚ ʛʣʦʙʘʣʴʥʳʡ ʀʥʪʝʨʥʝʪ ʥʘʮʠʦʥʘʣʴʥʳʭ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʝʪʝʡ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, ʋʢʨʘʠʥʳ ʠ 

ɸʟʝʨʙʘʡʜʞʘʥʘ. 

ɺ ʦʧʦʨʥʦʡ ʩʝʪʠ FREEnet ʜʘʚʥʦ ʩʪʘʣ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ IPv6; FREEnet ʩʦʟʜʘʣ ʪʦʯʢʠ ʤʝʞʩʝʪʝʚʦʛʦ ʦʙʤʝʥʘ 

ʩ MSK-6IX (ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʦʙʤʝʥʘ ʤʝʞʩʝʪʝʚʳʤ ʪʨʘʬʠʢʦʤ ʧʦ ʧʨʦʪʦʢʦʣʫ IPv6, ʩʦʟʜʘʥʥʦʡ FREEnet 

ʩʦʚʤʝʩʪʥʦ ʈʦʩʅʀʀʈʆʉ). FREEnet ʷʚʣʷʝʪʩʷ ʦʧʝʨʘʪʦʨʦʤ ʦʧʦʨʥʳʭ ʫʟʣʦʚ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ ʈɸʅ-

ʄɻʋ. ɺ ʦʙʣʘʩʪʠ ʩʝʪʝʚʳʭ ʩʝʨʚʠʩʦʚ ʨʘʙʦʪʳ ʚʦ FREEnet ʙʳʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʠ ʚʥʝʜʨʝʥʠʠ ʩʠʩʪʝʤ ʩʝʪʝʚʳʭ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ (ʩʤ., ʥʘʧʨʠʤʝʨ, [18]). ɺ ʨʘʙʦʪʝ 

ʩʦʪʨʫʜʥʠʢʠ FREEnet ʧʦʣʫʯʘʣʠ ʧʦʤʦʱʴ ʠʟ ʛʨʘʥʪʦʚ ʈʌʌʀ ʠ ʄʠʥʥʘʫʢʠ ʈʌ, ʘ ʥʝʢʦʪʦʨʳʤ ʨʝʛʠʦʥʘʣʴʥʳʤ ʩʝʪʷʤ 

FREEnet ʙʳʣʘ ʦʢʘʟʘʥʘ ʧʦʜʜʝʨʞʢʘ ʠʟ ʬʦʥʜʘ ʉʦʨʦʩʘ. ʇʦʩʢʦʣʴʢʫ ʩʦʚʨʝʤʝʥʥʳʝ ʩʝʪʠ TCP/IP ʨʘʙʦʪʘʶʪ ʚ 

ʢʦʤʤʝʨʯʝʩʢʦʤ ʧʣʘʥʝ, ʩʧʝʮʠʘʣʠʩʪʘʤʠ FREEnet ʧʦʟʜʥʝʝ ʙʳʣʘ ʪʘʢʞʝ ʩʦʟʜʘʥʘ ʢʦʤʧʘʥʠʷ FREEnet GROUP, 

ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʜʦʩʪʫʧ ʥʝ ʪʦʣʴʢʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʥʘʫʯʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ, ɺʋɿʘʤ, ʫʯʨʝʞʜʝʥʠʷʤ ʢʫʣʴʪʫʨʳ 

ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʥʦ ʠ ʢʦʤʤʝʨʯʝʩʢʠʤ ʧʨʝʜʧʨʠʷʪʠʷʤ. 

ʅʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚʩʝ ʀʥʪʝʨʥʝʪ-ʩʝʪʠ ʚ ʈʦʩʩʠʠ ʯʝʨʝʟ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʩʪʘʥʦʚʠʣʠʩʴ ʥʘ ʢʦʤʤʝʨʯʝʩʢʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʨʫʛʠʝ ʩʪʘʚʰʠʤʠ ʙʘʟʦʚʳʤʠ ʜʣʷ ʀʥʪʝʨʥʝʪʘ ʚ ʈʦʩʩʠʠ 

ʢʦʤʧʴʪʝʨʥʳʝ ʩʝʪʠ, ʚ ʪ.ʯ. ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʠʩʭʦʜʥʦ ʥʘ ʨʘʙʦʪʫ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ RELCOM, ʩʦʟʜʘʥʥʘʷ ʥʘ 

ʦʩʥʦʚʝ ʀʥʩʪʠʪʫʪʘ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ ʠʤ. ʀ. ɺ. ʂʫʨʯʘʪʦʚʘ ʚ ʄʦʩʢʚʝ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʦʯʝʥʴ ʙʳʩʪʨʦ 

ʧʝʨʝʢʣʶʯʠʣʠʩʴ ʥʘ ʢʦʤʤʝʨʯʝʩʢʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʀʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʘ. 

III . ɿɸʂʃʖʏɽʅʀɽ 

ɺ ʮʝʣʦʤ ʷʩʥʦ, ʯʪʦ EARN ʦʢʘʟʘʣʘ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʟʜʘʥʠʝ ʀʥʪʝʨʥʝʪ-ʩʝʪʝʡ ʚ ɽʚʨʦʧʝ, ʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʠʥʪʝʛʨʘʮʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ ʚ ʈʌ. ʀʩʪʦʨʠʷ ʩʪʘʥʦʚʠʪʩʷ ʥʘʫʢʦʡ, ʢʦʛʜʘ ʦʥʘ ʜʘʝʪ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʋ ʥʘʩ ʚ ʈʦʩʩʠʠ ʠʩʪʦʨʠʷ ʧʨʦ ʥʘʰʠ ʥʝʢʦʤʤʝʨʯʝʩʢʠʝ ʩʝʪʠ (ʠ ʚʦʦʙʱʝ ʠʩʧʦʣʴʟʦʚʘʚʰʫʶʩʷ ʪʘʤ 

ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʪʝʭʥʠʢʫ) ʧʦʢʘʟʳʚʘʝʪ ʪʠʧʠʯʥʳʝ ʚʦʦʙʱʝ ʜʣʷ ʩʪʨʘʥʳ ʧʨʦʷʚʣʝʥʠʷ, ʢʦʛʜʘ ʧʨʠ ʩʤʝʥʝ ʦʩʥʦʚʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʝʜʳʜʫʱʝʝ ʚʦʦʙʱʝ ʫʥʠʯʪʦʞʘʝʪʩʷ, ʭʦʪʷ ʤʦʛʣʦ ʙʳʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʦʩʪʘʚʣʝʥʦ, ʤʦʞʝʪ ʠ ʚ 

ʦʛʨʘʥʠʯʝʥʥʦʤ ʦʙʲʝʤʝ. ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʜʘʞʝ ʢ ʧʦʣʠʪʠʢʝ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʥʘ ʪʦ, ʯʪʦ EARN ʚ 

ɽʚʨʦʧʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʈʌ, ʥʝ ʧʦʛʠʙ, ʘ ʧʝʨʝʰʝʣ ʥʘ TERENA ʠ ʟʘʪʝʤ GEANT. ɸ ʧʨʠʤʝʥʷʚʰʠʝʩʷ ʚ ʨʦʩʩʠʡʩʢʠʭ 

ʫʟʣʘʭ EARN ɽʉ ʕɺʄ ʧʨʝʢʨʘʪʠʣʠ ʩʚʦʝ ʨʘʟʚʠʪʠʝ, ʠ ʨʘʟʨʘʙʦʪʢʠ ʚ ʅʀʎʕɺʊ ʥʦʚʳʭ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʕɺʄ ʙʳʣʠ ʟʘʚʝʨʰʝʥʳ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʥʦʚʳʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʤʝʡʥʬʨʝʡʤʳ IBM ʚʳʧʫʩʢʘʝʪ ʜʦ ʩʠʭ 

ʧʦʨ, ʠ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 44 ʠʟ 50 ʢʨʫʧʥʝʡʰʠʭ ʙʘʥʢʦʚ, 8 ʠʟ 10 ʢʨʫʧʥʝʡʰʠʭ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʡ, 4 ʠʟ 5 

ʢʨʫʧʥʝʡʰʠʭ ʘʚʠʘʢʦʤʧʘʥʠʡ ʠ 8 ʠʟ 10 ʚʝʜʫʱʠʭ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ 

(https://www.ibm.com/partnerworld/systems/z/ibm-z). 
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ɺʓʏʀʉʃʀʊɽʃʔʅɸʗ ʊɽʍʅʀʂɸ ʉʐɸ ɻʃɸɿɸʄʀ ʉʆɺɽʊʉʂʀʍ ʋʏɽʅʓʍ:  

ʆ ɺʀɿʀʊɽ ɼɽʃɽɻɸʎʀʀ ɸʅ ʉʉʉʈ ɺ 1972 ɻ. 

ʅʘʪʘʣʴʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ʂʫʧʝʨʰʪʦʭ  

ʀʥʩʪʠʪʫʪ ʠʩʪʦʨʠʠ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈɸʅ ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ  

nataly.kuper@gmail.com 

ɸʥʥʪʘʮʠʷ ï ɼʦʢʣʘʜ ʧʦʩʚʷʱʝʥ ʟʥʘʯʠʤʦʤʫ ʩʦʙʳʪʠʶ ʚ ʨʘʟʚʠʪʠʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʳʭ 

ʩʚʷʟʝʡ ï ʚʠʟʠʪʫ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʜʝʣʝʛʘʮʠʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈ ʚ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʮʝʥʪʨʳ 

ʉʐɸ ʚ 1972 ʛ. ʕʪʦʪ ʚʠʟʠʪ ʧʦʩʣʫʞʠʣ ʥʘʯʘʣʫ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʧʦ ʮʝʣʦʤʫ ʨʷʜʫ 

ʘʢʪʫʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʩʦʚʝʪʩʢʠʭ ʫʯʝʥʳʭ ʚʳʟʚʘʣ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʚ ʉʐɸ. ʏʣʝʥʳ ʜʝʣʝʛʘʮʠʠ ʘʢʘʜʝʤʠʢ ɻ.ʀ. ʄʘʨʯʫʢ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʎʂ 

ʂʇʉʉ ʀ.ʄ. ʄʘʢʘʨʦʚ ʧʦʩʣʝ ʧʦʝʟʜʢʠ ʧʨʝʜʩʪʘʚʠʣʠ ʦʙʩʪʦʷʪʝʣʴʥʳʡ ʜʦʢʣʘʜ ʧʦ ʵʪʦʡ ʧʨʦʙʣʝʤʝ. ɼʦʢʫʤʝʥʪ 

ʭʨʘʥʠʪʩʷ ʚ ʅʘʫʯʥʦʤ ʘʨʭʠʚʝ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈɸʅ [1] ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʫʨʦʚʥʝʡ ʨʘʟʚʠʪʠʷ ʘʤʝʨʠʢʘʥʩʢʦʡ ʠ ʩʦʚʝʪʩʢʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʚʳʚʦʜʦʚ 

ʫʯʝʥʳʭ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʚ ʉʉʉʈ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ɸʢʘʜʝʤʠʷ ʥʘʫʢ ʉʉʉʈ, ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ 

ʪʝʭʥʠʢʘ. 

ɺ ʥʘʯʘʣʝ 70-ʭ ʛʛ. XX ʚ. ʩʣʦʞʠʣʠʩʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ 

ʉʉʉʈ ʠ ʉʐɸ. ɺ ʤʘʝ 1972 ʛ. ʩʦʩʪʦʷʣʩʷ ʦʬʠʮʠʘʣʴʥʳʡ ʚʠʟʠʪ ʧʨʝʟʠʜʝʥʪʘ ʉʐɸ ʈ. ʅʠʢʩʦʥʘ ʚ ʉʉʉʈ. ʕʪʦ ʙʳʣ 

ʧʝʨʚʳʡ ʚ ʠʩʪʦʨʠʠ ʚʠʟʠʪ ʚʳʩʰʝʛʦ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʨʫʢʦʚʦʜʠʪʝʣʷ ʚ ʉʦʚʝʪʩʢʠʡ ʉʦʶʟ, ʝʩʣʠ ʥʝ ʩʯʠʪʘʪʴ 

ʧʨʝʙʳʚʘʥʠʷ ʧʨʝʟʠʜʝʥʪʘ ʌ. ʈʫʟʚʝʣʴʪʘ ʚ 1945 ʛ. ʥʘ ʗʣʪʠʥʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ʉʦʚʝʪʩʢʦ-ʘʤʝʨʠʢʘʥʩʢʠʝ 

ʧʝʨʝʛʦʚʦʨʳ ʦʭʚʘʪʠʣʠ ʩʘʤʳʝ ʨʘʟʣʠʯʥʳʝ ʩʪʦʨʦʥʳ ʦʪʥʦʰʝʥʠʡ ʜʚʫʭ ʩʪʨʘʥ - ʧʦʣʠʪʠʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ. ɺ ʦʢʪʷʙʨʝ-ʥʦʷʙʨʝ 1972 ʛ. ʧʦ ʧʨʠʛʣʘʰʝʥʠʶ ʧʨʝʟʠʜʝʥʪʘ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ 

ʉʐɸ ʌʠʣʠʧʧʘ ʍʝʥʜʣʝʨʘ ʘʤʝʨʠʢʘʥʩʢʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʚʧʝʨʚʳʝ ʧʦʩʝʪʠʣʘ ʜʝʣʝʛʘʮʠʷ 

ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈ. ɼʝʣʝʛʘʮʠʶ ʩʦʚʝʪʩʢʠʭ ʫʯʝʥʳʭ ʚʦʟʛʣʘʚʣʷʣ ʧʨʝʟʠʜʝʥʪ ɸʅ ʉʉʉʈ ʄ.ɺ. ʂʝʣʜʳʰ, ʚ ʝʝ 

ʩʦʩʪʘʚ ʚʦʰʣʠ ʘʢʘʜʝʤʠʢʠ ʖ.ɸ. ʆʚʯʠʥʥʠʢʦʚ, ɸ.ʄ. ʇʨʦʭʦʨʦʚ, ɻ.ʀ. ʄʘʨʯʫʢ, ʘ ʪʘʢʞʝ ʟʘʤʝʩʪʠʪʝʣ ɹʟʘʚʝʜʫʶʱʝʛʦ 

ʆʪʜʝʣʦʤ ʥʘʫʢʠ ʠ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʎʂ ʂʇʉʉ ʀ.ʄ. ʄʘʢʘʨʦʚ ʠ ʥʘʯʘʣʴʥʠʢ ʫʧʨʘʚʣʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʩʚʷʟʝʡ ɸʅ ʉʉʉʈ ʉ.ɻ. ʂʦʨʥʝʝʚ.  

ʊʦ, ʯʪʦ ʚ ʩʦʩʪʘʚʝ ʵʪʦʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʜʝʣʝʛʘʮʠʠ ʥʘʭʦʜʠʣʩʷ ʩʠʙʠʨʩʢʠʡ ʫʯʝʥʳʡ ɻʫʨʠʡ ʀʚʘʥʦʚʠʯ 

ʄʘʨʯʫʢ (1925ï2013), ʙʳʣʦ ʜʘʣʝʢʦ ʥʝ ʩʣʫʯʘʡʥʳʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ. ɺ ʥʘʯʘʣʝ 70-ʭ ʛʛ. XX ʚ. ʘʢʘʜʝʤʠʢ 

ɻ.ʀ. ʄʘʨʯʫʢ ʙʳʣ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʠʟʚʝʩʪʝʥ ʘʢʘʜʝʤʠʯʝʩʢʦʤʫ ʩʦʦʙʱʝʩʪʚʫ ʢʘʢ ʦʩʥʦʚʘʪʝʣʴ ʠ ʜʠʨʝʢʪʦʨ 

ɺʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ɸʅ ʉʉʉʈ ʚ ʛ. ʅʦʚʦʩʠʙʠʨʩʢʝ, ʘ ʪʘʢʞʝ ʢʘʢ ʧʝʨʚʳʡ 

ʟʘʤʝʩʪʠʪʝʣʴ ʧʨʝʜʩʝʜʘʪʝʣʷ ʉʆ ɸʅ ʉʉʉʈ ʄ.ɸ. ʃʘʚʨʝʥʪʴʝʚʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʨʷʜ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʨʘʟʚʠʪʠʷ ʩʠʙʠʨʩʢʦʡ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʥʘʫʢʠ [2].  

ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɻ.ʀ. ʄʘʨʯʫʢʘ ʥʦʚʦʩʠʙʠʨʩʢʠʡ ɺʎ ʜʦʩʪʠʛ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʦʪʦʨʳʝ 

ʚʳʚʝʣʠ ʝʛʦ ʥʘ ʟʥʘʯʠʤʳʝ ʧʦʟʠʮʠʠ ʚ ʦʙʣʘʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʚ 

ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ. ʀʤʝʥʥʦ ʚ ʥʦʚʦʩʠʙʠʨʩʢʦʤ ɺʎ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʙʳʣʠ ʚʧʝʨʚʳʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʪʘʢʠʝ 

ʧʨʠʚʳʯʥʳʝ ʩʝʡʯʘʩ ʧʦʥʷʪʠʷ, ʢʘʢ ʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ, ʰʢʦʣʴʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ 

ʦʙʱʝʩʪʚʘ [3, ʩ. 8]. ʅʘ ʩʪʨʘʥʠʮʘʭ ʧʨʝʩʩʳ ɻ.ʀ. ʄʘʨʯʫʢ ʥʝʦʜʥʦʢʨʘʪʥʦ ʚʳʩʪʫʧʘʣ ʩʦ ʩʪʘʪʴʷʤʠ, ʦʩʥʦʚʥʦʡ ʪʝʟʠʩ 

ʢʦʪʦʨʳʭ ʩʦʩʪʦʷʣ ʚ ʩʣʝʜʫʶʱʝʤ: ʩʦʚʨʝʤʝʥʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʥʝʤʳʩʣʠʤ ʙʝʟ ʰʠʨʦʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʕɺʄ (ʢʦʤʧʴʶʪʝʨʦʚ) ʚ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. 

ʇʨʦʛʨʘʤʤʘ ʜʦʚʦʣʴʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʚʠʟʠʪʘ (16 ʦʢʪʷʙʨʷ ï 5 ʥʦʷʙʨʷ 1972 ʛ.) ʩʦʚʝʪʩʢʦʡ ʜʝʣʝʛʘʮʠʠ 

ʫʯʝʥʳʭ ʚ ʉʐɸ ʙʳʣʘ ʦʙʰʠʨʥʦʡ. ʆʥʘ ʚʢʣʶʯʘʣʘ ʧʣʝʥʘʨʥʫʶ ʚʩʪʨʝʯʫ ʩʦʚʝʪʩʢʠʭ ʠ ʘʤʝʨʠʢʘʥʩʢʠʭ ʫʯʝʥʳʭ ʚ 

ɺʘʰʠʥʛʪʦʥʝ, ʧʦʩʝʱʝʥʠʝ ɻʘʨʚʘʨʜʩʢʦʛʦ, ʉʪʵʥʬʦʨʜʩʢʦʛʦ, ʂʘʣʠʬʦʨʥʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʄʘʩʩʘʯʫʩʝʪʩʢʦʛʦ 

ʠ ʂʘʣʠʬʦʨʥʠʡʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ, ʎʝʥʪʨʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʩʠʩʪʝʤ ʚ ʃʦʩ-ɸʥʜʞʝʣʝʩʝ, ʎʝʥʪʨʘ ʢʦʩʤʦʥʘʚʪʠʢʠ ʉʐɸ ʚ ʍʴʶʩʪʦʥʝ, ʜʨʫʛʠʭ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ. ɺʦ ʚʨʝʤʷ ʚʠʟʠʪʘ ʯʣʝʥʘʤ ʩʦʚʝʪʩʢʦʡ ʜʝʣʝʛʘʮʠʠ ʜʘʨʠʣʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʙʨʦʰʶʨʳ ʠ ʧʨʦʩʧʝʢʪʳ ʦ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʝʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʦʥʠ ʧʦʩʝʱʘʣʠ.  

ʆʩʦʙʦʝ ʚʧʝʯʘʪʣʝʥʠʝ ʥʘ ʩʦʚʝʪʩʢʠʭ ʫʯʝʥʳʭ ʧʨʦʠʟʚʝʣʠ ʧʨʦʟʚʫʯʘʚʰʠʝ ʚ ʜʦʢʣʘʜʝ ʌ. ʍʝʥʜʣʝʨʘ ʮʠʬʨʳ 

ʙʶʜʞʝʪʘ, ʚʳʜʝʣʷʝʤʦʛʦ ʬʝʜʝʨʘʣʴʥʳʤ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʥʘʫʢʫ. ʂʘʢ ʦʪʤʝʯʘʣ ʘʢʘʜʝʤʠʢ 

ɻ.ʀ. ʄʘʨʯʫʢ, çʙʶʜʞʝʪ ʥʘ ʥʘʫʢʫ ʚ ʉʐɸ ʧʨʝʚʳʰʘʣ ʙʶʜʞʝʪ, ʚʳʜʝʣʝʥʥʳʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʘ ʵʪʠ ʮʝʣʠ, ʚʦ 

ʤʥʦʛʦ ʨʘʟ. ʀʤʝʥʥʦ ʫʩʠʣʝʥʥʦʝ ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ ʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʥʘʫʢʫ ʷʚʠʣʦʩʴ ʤʦʱʥʳʤ ʩʪʠʤʫʣʦʤ ʢ 

ʨʦʞʜʝʥʠʶ ʥʦʚʳʭ ʠʜʝʡ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭè [4, ʩ. 44]. 

ɺʦ ʚʨʝʤʷ ʚʠʟʠʪʘ ʯʣʝʥʦʚ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈ ʩʦʩʪʦʷʣʠʩʴ ʚʩʪʨʝʯʠ ʩ ʠʟʚʝʩʪʥʳʤʠ ʘʤʝʨʠʢʘʥʩʢʠʤʠ 

ʫʯʝʥʳʤʠ - ʧʨʦʬʝʩʩʦʨʘʤʠ ɼʞ. ɺʠʟʥʝʨʦʤ, ʈ. ʌʝʡʥʤʘʥʦʤ, ʥʦʙʝʣʝʚʩʢʠʤ ʣʘʫʨʝʘʪʦʤ ʃ. ʇʦʣʠʥʛʦʤ. ʅʘ ʘʢʘʜʝʤʠʢʘ 

ɻ.ʀ. ʄʘʨʯʫʢʘ ʧʨʦʠʟʚʝʣʦ ʙʦʣʴʰʦʝ ʚʧʝʯʘʪʣʝʥʠʝ ʧʦʩʝʱʝʥʠʝ ʎʝʥʪʨʘ ʢʦʩʤʦʥʘʚʪʠʢʠ ʉʐɸ ʚ ʍʴʶʩʪʦʥʝ, ʛʜʝ 

http://histrf.ru/lenta-vremeni/event/view/pro-i-osv-1
https://books.google.ru/books?id=2woLDAAAQBAJ&pg=PT394&lpg=PT394&dq=
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ʥʘʯʘʣʘʩʴ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ çʉʦʶʟ -Apolloè. ɺ ʩʧʝʮʠʘʣʴʥʦʤ ʢʦʤʧʣʝʢʩʝ ʩ ʧʦʤʦʱʴʶ ʤʦʱʥʳʭ ʕɺʄ ʤʦʞʥʦ 

ʙʳʣʦ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʧʦʣʝʪ ʥʘ ʨʘʢʝʪʝ çʉʘʪʫʨʥè ʩʦ ʩʧʫʪʥʠʢʦʤ ʥʘ ʃʫʥʫ ʠ ʚʦʟʚʨʘʱʝʥʠʝ ʩʧʫʪʥʠʢʘ ʥʘ ɿʝʤʣʶ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʢʦʨʝ ʧʦʩʣʝ ʚʠʟʠʪʘ ʩʦʚʝʪʩʢʦʡ ʜʝʣʝʛʘʮʠʠ ʫʯʝʥʳʭ ʚ ʉʐɸ ʩʦʩʪʦʷʣʩʷ 

ʦʪʚʝʪʥʳʡ ʚʠʟʠʪ ʘʤʝʨʠʢʘʥʩʢʠʭ ʫʯʝʥʳʭ ʚ ʉʉʉʈ ʚʦ ʛʣʘʚʝ ʩ ʌ. ʍʝʥʜʣʝʨʦʤ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʫʯʝʥʳʝ ʚʳʨʘʟʠʣʠ 

ʛʣʫʙʦʢʫʶ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʚ ʩʦʚʤʝʩʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʮʝʣʦʛʦ ʨʷʜʘ ʥʘʫʯʥʳʭ ʧʨʦʙʣʝʤ. ɺ ʟʘʢʣʶʯʝʥʠʝ 

ʩʚʦʝʛʦ ʚʠʟʠʪʘ ʌ. ʍʝʥʜʣʝʨ ʧʦʩʝʪʠʣ ʥʦʚʦʩʠʙʠʨʩʢʠʡ ɸʢʘʜʝʤʛʦʨʦʜʦʢ. 

ʇʦʩʣʝ ʚʦʟʚʨʘʱʝʥʠʷ ʠʟ ʉʐɸ ʚ ʉʉʉʈ ʘʢʘʜʝʤʠʢ ɻ.ʀ. ʄʘʨʯʫʢ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʎʂ ʂʇʉʉ 

ʀ.ʄ. ʄʘʢʘʨʦʚ ʦʧʝʨʘʪʠʚʥʦ ʧʦʜʛʦʪʦʚʠʣʠ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʜʦʢʣʘʜ çɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ ʚ ʉʐɸ ʠ ʝʝ 

ʧʨʠʤʝʥʝʥʠʝè. ɺ ʢʦʥʮʝ ʜʦʢʣʘʜʘ ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ (ʚʢʣʶʯʘʷ ʙʨʦʰʶʨʳ ʠ ʧʨʦʩʧʝʢʪʳ) ʥʘ 

ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʠʟ 30-ʪʠ ʥʘʠʤʝʥʦʚʘʥʠʡ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʠ ʙʳʣ ʧʦʜʛʦʪʦʚʣʝʥ ʵʪʦʪ ʜʦʢʣʘʜ. ɼʦʢʫʤʝʥʪ ʥʘ 

20-ʪʠ ʤʘʰʠʥʦʧʠʩʥʳʭ ʩʪʨʘʥʠʮʘʭ, ʜʘʪʠʨʦʚʘʥʥʳʡ 1972-ʤ ʛʦʜʦʤ, ʜʦʣʞʝʥ ʙʳʣ ʚʦʡʪʠ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʚ ʙʦʣʝʝ 

ʦʙʰʠʨʥʳʡ ʜʦʢʣʘʜ-ʦʪʯʝʪ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʚʠʟʠʪʘ ʜʝʣʝʛʘʮʠʠ ʩʦʚʝʪʩʢʠʭ ʫʯʝʥʳʭ ʚ ʉʐɸ.  

ɼʦʢʣʘʜ ʄʘʨʯʫʢʘ-ʄʘʢʘʨʦʚʘ ʩʪʨʫʢʪʫʨʥʦ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʪʝʡ. ɺ ʢʨʘʪʢʦʤ ʚʚʝʜʝʥʠʠ ʢ 

ʜʦʢʣʘʜʫ ʚʳʜʝʣʝʥʳ ʪʨʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʚ ʉʐɸ. ʇʝʨʚʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩ çʩʦʟʜʘʥʠʝʤ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʕɺʄ ʠ ʙʦʣʴʰʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʩʠʩʪʝʤ ʜʣʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʥʘʫʢʝè (ʛʦʚʦʨʷ 

ʩʦʚʨʝʤʝʥʥʳʤ ʷʟʳʢʦʤ, ʨʝʯʴ ʠʜʝʪ ʦ ʮʝʥʪʨʘʭ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ (ʎʂʇ) ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ). 

ɺʪʦʨʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩ çʩʦʟʜʘʥʠʝʤ ʕɺʄ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ ʜʣʷ ʮʝʣʝʡ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪè (ʎʂʇ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʦʪʨʘʩʣʝʚʦʛʦ 

ʫʨʦʚʥʝʡ). ʊʨʝʪʴʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩ çʩʦʟʜʘʥʠʝʤ ʧʦʨʪʘʪʠʚʥʳʭ ʕɺʄ ʢʘʨʤʘʥʥʦʛʦ ʠ ʥʘʩʪʦʣʴʥʦʛʦ ʪʠʧʘ ʜʣʷ 

ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘè (ʧʣʘʥʰʝʪʳ ʠ ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ). 

ɺʦ ʚʚʝʜʝʥʠʠ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʝʩʣʠ ʪʨʝʪʴʝ ʥʘʧʨʘʚʣʝʥʠʝ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʉʐɸ ʪʦʣʴʢʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʪʦ ʜʚʘ 

ʧʝʨʚʳʭ çʫʞʝ ʟʘʥʷʣʠ ʩʦʣʠʜʥʳʝ ʧʦʟʠʮʠʠ ʚ ʞʠʟʥʠ ʉʐɸè. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʜʦʢʣʘʜʘ ʧʦʩʚʷʱʝʥʘ ʧʦʜʨʦʙʥʦʤʫ ʘʥʘʣʠʟʫ ʢʘʞʜʦʛʦ ʠʟ ʪʨʝʭ ʥʘʧʨʘʚʣʝʥʠʡ. ɻʦʚʦʨʷ ʦ 

ʧʝʨʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʎʂʇ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ), ʘʚʪʦʨʳ ʜʦʢʣʘʜʘ ʦʪʤʝʯʘʣʠ, ʯʪʦ ʚ ʵʪʦʡ ʩʬʝʨʝ ʢ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʕɺʄ ʦʪʥʦʩʷʪʩʷ ʤʘʰʠʥʳ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ 10 ʤʣʥ. ʦʧʝʨʘʮʠʡ ʚ 

ʩʝʢʫʥʜʫ, ʢʦʪʦʨʳʭ ʚ ʉʐɸ ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʧʦʨʷʜʢʘ ʩʦʪʥʠ. ʂ ʕɺʄ ʩʣʝʜʫʶʱʝʡ ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʠʣʠʩʴ ʕɺʄ ʩ 

ʧʘʨʘʤʝʪʨʘʤʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ 1ï2 ʤʣʥ. ʦʧʝʨʘʮʠʡ ʚ ʩʝʢʫʥʜʫ, ʠ ʪʘʢʠʭ ʤʘʰʠʥ ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʚ ʉʐɸ ʙʦʣʝʝ 

ʪʳʩʷʯʠ. ɺ ʉʉʉʈ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʧʨʠʤʝʨʥʦ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʷʚʣʷʣʘʩʴ ɹʕʉʄ-6, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ 

ʢʘʢ ʨʘʟ ʠ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʥʦʚʦʩʠʙʠʨʩʢʦʤ ɺʎ. ɸʚʪʦʨʳ ʜʦʢʣʘʜʘ ʫʙʝʜʠʪʝʣʴʥʦ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʷʚʣʷʣʦʩʴ ʢʨʘʡʥʝ ʚʳʛʦʜʥʳʤ ʜʝʣʦʤ: ʥʘ 

ʨʳʥʢʝ ʉʐɸ ʚ ʵʪʦʡ ʩʬʝʨʝ ʚ ʥʘʯʘʣʝ 1970-ʭ ʛʛ. ʤʦʥʦʧʦʣʠʶ ʬʠʨʤʳ IBM (70% ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʦʙʱʠʤ 

ʢʘʧʠʪʘʣʦʤ ʚ 7 ʤʣʨʜ. ʜʦʣʣ.) ʥʘʯʘʣʠ ʪʝʩʥʠʪʴ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʬʠʨʤʳ, ʪʘʢʠʝ ʢʘʢ CDC, Burroughs 

Corporation, Honeywell ʠ ʨʷʜ ʜʨʫʛʠʭ. 

ɸʚʪʦʨʳ ʜʦʢʣʘʜʘ ʦʪʤʝʯʘʣʠ, ʯʪʦ ʤʥʦʛʠʝ ʬʠʨʤʳ ʉʐɸ ʥʘʯʘʣʠ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ 

ʩʠʩʪʝʤʳ 4-ʛʦ ʧʦʢʦʣʝʥʠʷ ʥʘ ʙʦʣʴʰʠʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʭʝʤʘʭ. ʕʢʩʧʝʨʪʳ ʚ ʐʪʘʪʘʭ ʦʩʦʙʦ ʚʳʜʝʣʷʣʠ ʧʨʦʝʢʪ 

Burroughs Corporation, ʚ ʢʦʪʦʨʦʤ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʥʘʠʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʠʜʝʠ ʤʦʜʫʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʩʠʩʪʝʤʳ ʠ ʵʣʝʤʝʥʪʥʦʛʦ ʤʠʢʨʦʤʦʜʫʣʴʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʤʥʦʛʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʩʠʩʪʝʤʳ. ɼʨʫʛʦʡ 

ʪʝʥʜʝʥʮʠʝʡ ʨʘʟʚʠʪʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʉʐɸ ʚ ʨʘʤʢʘʭ ʧʝʨʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʷʚʣʷʣʦʩʴ ʩʦʟʜʘʥʠʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʥʘ ʙʘʟʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʦʜʥʦʨʦʜʥʳʭ ʕɺʄ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʦʜʠʣʘʩʴ 

ʩʠʩʪʝʤʘ çʕʣʣʠʘʢè, ʩʦʩʪʦʷʱʘʷ ʠʟ 256 ʕɺʄ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʣʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 1 ʤʣʥ. ʦʧʝʨʘʮʠʡ ʚ 

ʩʝʢʫʥʜʫ. ɺ ʜʦʢʣʘʜʝ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʪʘʢʘʷ ʩʠʩʪʝʤʘ ʙʳʣʘ ʵʬʬʝʢʪʠʚʥʘ ʧʨʠ ʨʝʰʝʥʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʟʘʜʘʯ, 

ʪʘʢʠʭ, ʥʘʧʨʠʤʝʨ, ʢʘʢ ʧʨʦʛʥʦʟ ʧʦʛʦʜʳ, ʫʧʨʘʚʣʝʥʠʝ ʩʣʦʞʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠ ʪ.ʧ. ɸʚʪʦʨʳ ʜʦʢʣʘʜʘ ʧʦʜʯʝʨʢʥʫʣʠ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʩʠʩʪʝʤ ʧʘʨʘʣʣʝʣʴʥʳʭ ʤʘʰʠʥ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʦʚʳʰʝʥʠʷ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʕɺʄ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʟʠʪʠʚʥʦʛʦ ʧʨʠʤʝʨʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʵʪʦʡ ʩʬʝʨʝ ʦʪʤʝʯʘʣʠʩʴ ʫʩʠʣʠʷ 

ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʫʯʝʥʦʛʦ ɼʞ. ʐʚʘʨʮʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʧʦʜʭʦʜʦʚ ʢ 

ʫʥʠʚʝʨʩʘʣʴʥʦʤʫ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʶ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʛʦʚʦʨʠʣʦʩʴ, ʯʪʦ ʚ 

ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ ʘʥʘʣʦʛʠʯʥʳʝ ʨʘʙʦʪʳ ʫʞʝ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʚʳʧʦʣʥʷʣʠʩʴ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʯʣʝʥʘ-

ʢʦʨʨʝʩʧʦʥʜʝʥʪʘ ɸʅ ʉʉʉʈ (ʚʧʦʩʣʝʜʩʪʚʠʠ ʘʢʘʜʝʤʠʢʘ) ɸ.ʇ. ɽʨʰʦʚʘ ʚ ɺʎ ʉʆ ɸʅ ʉʉʉʈ. 

ɹʦʣʴʰʦʝ ʚʧʝʯʘʪʣʝʥʠʝ ʥʘ ʯʣʝʥʦʚ ʩʦʚʝʪʩʢʦʡ ʜʝʣʝʛʘʮʠʠ ʧʨʦʠʟʚʝʣʦ ʥʘʯʘʣʦ ʨʝʘʣʠʟʘʮʠʠ ʚ ʉʐɸ 

ʧʨʝʜʚʝʩʪʥʠʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʀʥʪʝʨʥʝʪʘ - ʩʠʩʪʝʤʳ çʉʘʡʙʝʨʥʝʪè, ʤʦʱʥʦʡ ʩʝʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ. 

ʎʝʣʴ ʧʨʦʝʢʪʘ ʩʦʩʪʦʷʣʘ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʩʷʪʢʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ ʚ ʉʐɸ ʠ ʟʘ ʨʫʙʝʞʦʤ, ʩʦʝʜʠʥʝʥʥʳʭ 

ʢʘʥʘʣʘʤʠ ʩʧʝʮʠʘʣʴʥʦʡ ʢʘʙʝʣʴʥʦʡ ʩʚʷʟʠ. ʂʘʢ ʦʪʤʝʯʘʣʠ ʘʚʪʦʨʳ ʜʦʢʣʘʜʘ, ʩʠʩʪʝʤʘ çʉʘʡʙʝʨʥʝʪè ʧʦʟʚʦʣʷʣʘ 

ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʪʴ ʙʦʣʴʰʦʡ ʘʨʭʠʚ ʠʥʬʦʨʤʘʮʠʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʳʡ ʤʦʛ ʙʳʪʴ 

ʜʦʩʪʫʧʝʥ ʣʶʙʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ. ʄʘʨʯʫʢ ʠ ʄʘʢʘʨʦʚ ʦʪʤʝʯʘʣʠ, ʯʪʦ ʚ ʩʠʩʪʝʤʫ çʉʘʡʙʝʨʥʝʪè ʫʞʝ ʚʢʣʶʯʝʥʦ 

ʧʦʨʷʜʢʘ ʜʝʩʷʪʠ ʢʨʫʧʥʳʭ ʮʝʥʪʨʦʚ ʚ ʉʐɸ ʠ ʥʝʩʢʦʣʴʢʦ ʮʝʥʪʨʦʚ ʚ ɽʚʨʦʧʝ. ɸ ʨʫʢʦʚʦʜʩʪʚʦ ʬʠʨʤʳ CDC 

ʩʦʦʙʱʠʣʦ ʯʣʝʥʘʤ ʩʦʚʝʪʩʢʦʡ ʜʝʣʝʛʘʮʠʠ ʦ ʩʚʦʝʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʚ ʩʦʟʜʘʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʮʝʥʪʨʦʚ ʚ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ çʉʘʡʙʝʨʥʝʪʦʤè ʯʝʨʝʟ ʉʪʦʢʛʦʣʴʤ. ɸʚʪʦʨʘʤʠ 

ʜʦʢʣʘʜʘ ʦʪʤʝʯʘʣʘʩʴ ʠ ʪʘʢʘʷ ʪʝʥʜʝʥʮʠʷ, ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʠʨʤʦʡ IBM ʩʧʫʪʥʠʢʦʚ ʩʚʷʟʠ ʢʘʢ ʩʨʝʜʩʪʚʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦ ʩʚʦʠʤʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʮʝʥʪʨʘʤʠ ʚ ʩʪʨʘʥʘʭ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠ. 
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ɺ ʨʘʤʢʘʭ ʚʪʦʨʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ (ʎʂʇ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʦʪʨʘʩʣʝʚʦʛʦ ʫʨʦʚʥʝʡ) ʘʚʪʦʨʳ ʜʦʢʣʘʜʘ 

ʦʩʪʘʥʦʚʠʣʠʩʴ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʕɺʄ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ɺ ʵʪʠʭ ʩʬʝʨʘʭ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʕɺʄ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ ʩ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ 100-200 ʪʳʩ. ʦʧʝʨʘʮʠʡ ʚ ʩʝʢʫʥʜʫ. 

ʇʨʠʯʝʤ ʧʨʠʤʝʥʝʥʠʝ ʕɺʄ ʚ ʢʘʞʜʦʡ ʦʪʨʘʩʣʠ ʠʤʝʣʦ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. ɺ ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʝʢʪʦʨʝ 

ʤʦʥʦʧʦʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʣʠ ʤʘʰʠʥʳ ʬʠʨʤʳ IBM. ʂʦʨʧʦʨʘʮʠʷ ʦʙʝʩʧʝʯʠʚʘʣʘ ʨʳʥʦʢ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʦʡ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʫʯʝʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʨʦʛʥʦʟʘ ʩʧʨʦʩʘ ʠ ʩʙʳʪʘ, ʘ ʪʘʢʞʝ 

ʨʝʰʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʠʥʞʝʥʝʨʥʳʭ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʟʘʜʘʯ ʧʨʝʜʧʨʠʷʪʠʡ. ɿʘʜʘʯʘ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʨʝʰʘʣʠʩʴ ʩ 

ʧʦʤʦʱʴʶ ʕɺʄ ʧʨʦʠʟʚʦʜʩʪʚʘ Digital Equipment Corporation.  

ɺ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤ ʩʝʢʪʦʨʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʕɺʄ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʡ ʞʝ Digital 

Equipment Corporation, ʘ ʪʘʢʞʝ ʢʦʤʧʴʶʪʝʨʳ ʬʠʨʤʳ Hewlett-Packard ʩʪʦʠʤʦʩʪʴʶ ʦʪ 20 ʜʦ 100 ʪʳʩʷʯ 

ʜʦʣʣʘʨʦʚ. ɸʚʪʦʨʳ ʜʦʢʣʘʜʘ ʦʪʤʝʯʘʣʠ: çʅʘʩʳʱʝʥʥʦʩʪʴ ʵʣʝʢʪʨʦʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʦʡ ʪʘʢ ʚʳʩʦʢʘ, 

ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʵʢʩʧʝʨʠʤʝʥʪʦʤ, ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʚʝʜʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʕɺʄè. ɺ ʵʪʦʤ ʯʣʝʥʳ ʩʦʚʝʪʩʢʦʡ ʜʝʣʝʛʘʮʠʠ ʫʙʝʜʠʣʠʩʴ ʚʦʦʯʠʶ ʚʦ ʚʨʝʤʷ ʧʦʩʝʱʝʥʠʷ ʣʘʙʦʨʘʪʦʨʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʘʚʪʦʨʳ ʜʦʢʣʘʜʘ ʧʨʠʚʝʣʠ ʪʘʢʦʡ ʬʘʢʪ. ɺ 

ʂʘʣʠʬʦʨʥʠʡʩʢʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʠʥʩʪʠʪʫʪʝ ʚ ʢʦʣʣʝʢʪʠʚʝ ʠʟ 700 ʩʪʫʜʝʥʪʦʚ, 700 ʘʩʧʠʨʘʥʪʦʚ ʠ 600 

ʧʨʦʬʝʩʩʦʨʦʚ ʙʳʣʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʩʚʳʰʝ ʩʦʪʥʠ ʢʦʤʧʴʶʪʝʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʤʦʱʥʦʡ ʕɺʄ - IBM-370. ɺ 

ʟʘʚʝʨʰʝʥʠʝ ʘʥʘʣʠʟʘ ʚʪʦʨʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʜʦʢʣʘʜʝ ʜʝʣʘʣʩʷ ʚʳʚʦʜ, ʯʪʦ ʚ çʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ ʦʪʨʘʩʣʴ 

ʩʦʟʜʘʥʠʷ ʫʧʨʘʚʣʷʶʱʠʭ ʕɺʄ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ ʨʘʟʚʠʚʘʝʪʩʷ ʢʨʘʡʥʝ ʤʝʜʣʝʥʥʦ, ʭʦʪʷ ʝʝ ʨʦʣʴ ʚ ʫʩʢʦʨʝʥʠʠ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʦʛʨʦʤʥʘè. 

ɺ ʨʘʤʢʘʭ ʪʨʝʪʴʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʜʦʢʣʘʜʝ ʩʜʝʣʘʥ ʘʢʮʝʥʪ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʩʨʝʜʩʪʚ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ʆʪʤʝʪʠʚ, ʯʪʦ çʵʣʝʢʪʨʦʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʢʘʣʴʢʫʣʷʪʦʨʳè ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤʳ 

Hewlett-Packard ʧʦʷʚʠʣʠʩʴ ʚ ʉʐɸ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʥʘʟʘʜ, ʘʚʪʦʨʳ ʜʦʢʣʘʜʘ ʧʨʦʟʦʨʣʠʚʦ ʫʚʠʜʝʣʠ ʚ ʥʠʭ 

çʩʨʝʜʩʪʚʦ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʚ ʪʝʭʥʠʢʝ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪʘʭ, ʘ ʪʘʢʞʝ ʚ ʩʬʝʨʝ 

ʦʙʩʣʫʞʠʚʘʥʠʷè. ʆʥʠ ʦʩʦʙʦ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʢʦʤʧʘʢʪʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʜʦʩʪʠʛʥʫʪʘ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʙʦʣʴʰʠʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʭʝʤ. ʄʘʨʯʫʢ ï ʄʘʢʘʨʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʣʠ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʦʨʦʛʦʚʠʟʥʘ ʥʦʚʠʥʢʠ ʚ 

400 ʜʦʣʣʘʨʦʚ ʚʩʢʦʨʝ, ʧʦ ʤʝʨʝ ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʜʦʣʞʥʘ ʩʥʠʟʠʪʴʩʷ ʠ ʩʦʩʪʘʚʠʪʴ ʥʝ ʙʦʣʝʝ 50 

ʜʦʣʣʘʨʦʚ. ɸʚʪʦʨʳ ʜʦʢʣʘʜʘ ʧʨʦʟʦʨʣʠʚʦ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʤʦʞʥʦ ʧʨʝʜʚʠʜʝʪʴ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ 

ʤʠʢʨʦʤʠʥʠʘʪʶʨʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʙʳʪʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʬʫʥʢʮʠʠ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ. 

ʉʣʝʜʫʶʱʠʡ ʙʣʦʢ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʡ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʚ ʜʦʢʣʘʜʝ, ʢʘʩʘʣʩʷ ʩʠʩʪʝʤ ʢʦʣʣʝʢʪʠʚʥʦʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ ʕɺʄ ʠ ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʋʥʠʚʝʨʩʘʣʴʥʦʡ ʢʘʢ ʜʣʷ ʘʤʝʨʠʢʘʥʩʢʠʭ, ʪʘʢ ʠ ʜʣʷ 

ʩʦʚʝʪʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʷʚʣʷʣʘʩʴ ʧʨʦʙʣʝʤʘ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʫ ʤʥʦʞʝʩʪʚʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʤʦʱʥʦʡ ʕɺʄ. ʇʨʦʙʣʝʤʘ ʨʝʞʠʤʘ ʨʘʟʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʙʳʣʘ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ 

ʧʨʦʙʣʝʤʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʨʝʞʠʤʘ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʕɺʄ. ʆʪʤʝʯʘʷ, ʯʪʦ ʚ ʉʐɸ 

ʥʘʠʣʫʯʰʠʤʠ ʙʳʣʠ ʧʨʠʟʥʘʥʳ ʩʠʩʪʝʤʳ ʨʘʟʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ ʨʘʟʥʦʛʦ ʪʠʧʘ ʕɺʄ ʪʘʢʠʤʠ 

ʬʠʨʤʘʤʠ, ʢʘʢ Digital Equipment Corporation, CDC ʠ IBM, ʘʚʪʦʨʳ ʜʦʢʣʘʜʘ ʧʦʜʯʝʨʢʥʫʣʠ ʩʣʝʜʫʶʱʝʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ. ɺʘʞʥʦʩʪʴ ʩʠʩʪʝʤʳ ʨʘʟʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʧʦʟʚʦʣʷʣʘ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠ ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ ʚ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʩʬʝʨʝ. 

ʄʘʨʯʫʢ ï ʄʘʢʘʨʦʚ ʢʦʥʩʪʘʪʠʨʦʚʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʉʐɸ 

ʜʦʧʫʩʢʘʣʠ ʚ ʪʦʪ ʧʝʨʠʦʜ ʦʜʥʦʚʨʝʤʝʥʥʫʶ ʨʘʙʦʪʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ ʩʦʪʥʝ ʪʝʨʤʠʥʘʣʦʚ. ɼʣʷ 

ʩʨʘʚʥʝʥʠʷ ʧʨʠʚʦʜʠʣʠʩʴ ʜʘʥʥʳʝ ʧʦ ʉʦʚʝʪʩʢʦʤʫ ʉʦʶʟʫ. ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʜʚʝ ʩʠʩʪʝʤʳ 

ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ: ʚ ʀʥʩʪʠʪʫʪʝ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ɸʅ ʉʉʉʈ ʥʘ ʙʘʟʝ ɹʕʉʄ-6 ʠ ʚ 

ʥʦʚʦʩʠʙʠʨʩʢʦʤ ɺʎ ʥʘ ʙʘʟʝ ʄ-220. ʍʦʪʷ ʩʦʚʝʪʩʢʠʝ ʫʯʝʥʳʝ ʦʙʣʘʜʘʣʠ ʥʝʦʙʭʦʜʠʤʦʡ ʢʚʘʣʠʬʠʢʘʮʠʝʡ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʩʪʝʤ ʨʘʟʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ, ʦʪʩʪʘʚʘʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʦʱʥʳʭ 

ʜʠʩʢʦʚ, ʜʨʫʛʠʭ ʥʦʩʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʫʜʦʙʥʦʛʦ ʪʝʨʤʠʥʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

(ʜʠʩʧʣʝʝʚ, ʤʦʜʝʤʦʚ ʠ ʪ.ʜ.) ʩʫʱʝʩʪʚʝʥʥʦ ʪʦʨʤʦʟʠʣʠ ʨʘʟʨʘʙʦʪʢʫ ʠʥʥʦʚʘʮʠʡ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʤʘʩʰʪʘʙʝ. 

ɸʚʪʦʨʳ ʜʦʢʣʘʜʘ ʩʜʝʣʘʣʠ ʚʳʚʦʜ, ʯʪʦ ʚ ʵʪʦʡ ʩʬʝʨʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʠʝ ʮʝʣʦʛʦ ʨʷʜʘ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʨ. 

ɻʦʚʦʨʷ ʦ ʧʨʦʙʣʝʤʝ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʛʦ ʢʣʘʩʩʘ ʕɺʄ, ʘʚʪʦʨʳ ʜʦʢʣʘʜʘ ʢʦʥʩʪʘʪʠʨʦʚʘʣʠ, ʯʪʦ 

ʨʘʩʰʠʨʝʥʠʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʕɺʄ ʧʨʠʚʝʣʦ ʢ ʙʦʣʴʰʠʤ ʟʘʪʨʘʪʘʤ ʥʘ ʩʦʟʜʘʥʠʝ ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʟʘʪʨʘʪʳ ʥʘ ʝʛʦ ʩʦʟʜʘʥʠʝ ʧʨʝʚʟʦʰʣʠ ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʘʚʪʦʨʳ ʜʦʢʣʘʜʘ ʧʨʠʚʝʣʠ ʩʪʨʫʢʪʫʨʫ ʟʘʪʨʘʪ ʬʠʨʤʳ CDC: 70% ʦʥʘ ʪʨʘʪʠʣʘ 

ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʠ ʪʦʣʴʢʦ 30% - ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʚ ʉʦʚʝʪʩʢʦʤ 

ʉʦʶʟʝ ʪʘʢʞʝ ʠʥʪʝʥʩʠʚʥʦ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʘ ʩʦʚʝʪʩʢʠʝ ʫʯʝʥʳʝ ʟʘʥʠʤʘʶʪ ʚʝʜʫʱʠʝ 

ʧʦʟʠʮʠʠ ʚ ʤʠʨʝ ʚ ʦʙʣʘʩʪʠ ʪʝʦʨʠʠ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʪʨʘʥʩʣʷʪʦʨʦʚ, ʭʦʪʷ ʫʨʦʚʝʥʴ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʚ ʉʉʉʈ ʫʩʪʫʧʘʝʪ ʘʥʘʣʦʛʠʯʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚ ʉʐɸ.  

ɺ ʜʦʢʣʘʜʝ ʙʳʣʘ ʟʘʪʨʦʥʫʪʘ ʚʘʞʥʘʷ ʪʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕɺʄ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʇʨʠʚʦʜʠʣʩʷ ʚ ʧʨʠʤʝʨ ʉʪʵʥʬʦʨʜʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛʜʝ ʚʧʝʨʚʳʝ ʚ ʉʐɸ ʙʳʣʘ ʘʧʨʦʙʠʨʦʚʘʥʘ ʩʠʩʪʝʤʘ ʠʟʫʯʝʥʠʷ 

ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʩ ʧʦʤʦʱʴʶ ʕɺʄ. ɺ ʄʘʩʩʘʯʫʩʝʪʩʢʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʧʨʦʝʢʪ çʄɸʂè ʙʳʣ 

ʥʘʧʨʘʚʣʝʥ ʥʘ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʯʝʚʳʭ ʦʙʨʘʟʦʚ ʩ ʮʝʣʴʶ ʚʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʕɺʄ ʩ ʧʦʤʦʱʴʶ ʝʩʪʝʩʪʚʝʥʥʳʭ 
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ʜʣʷ ʯʝʣʦʚʝʢʘ ʷʟʳʢʦʚ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʪʝʩʥʦ ʧʨʠʤʳʢʘʣʘ ʢ ʧʨʦʙʣʝʤʝ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʪʝʢʩʪʦʚ ʩ ʦʜʥʦʛʦ 

ʷʟʳʢʘ ʥʘ ʜʨʫʛʦʡ. ɸʚʪʦʨʳ ʜʦʢʣʘʜʘ ʩ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝʤ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʚ ʉʉʉʈ ʧʦʜʦʙʥʳʝ ʨʘʙʦʪʳ (ʪʝʦʨʠʷ 

ʘʣʛʦʨʠʪʤʘ ʧʝʨʝʚʦʜʘ) ʚʝʣʠʩʴ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʯʣʝʥʘ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʘ ɸʅ ʉʉʉʈ ɸ.ɸ. ʃʷʧʫʥʦʚʘ. ɺʥʠʤʘʥʠʝ 

ʩʦʚʝʪʩʢʠʭ ʫʯʝʥʳʭ ʧʨʠʚʣʝʢ ʪʘʢʞʝ ʧʨʦʝʢʪ çʇʣʘʪʦè, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʦʙʫʯʝʥʠʝ ʫʯʘʱʠʭʩʷ ʨʘʟʣʠʯʥʳʤ 

ʧʨʝʜʤʝʪʘʤ ʩ ʧʦʤʦʱʴʶ ʕɺʄ ʚ ʰʢʦʣʘʭ ɺʘʰʠʥʛʪʦʥʘ. ʕʪʦʪ ʧʨʦʝʢʪ ʙʳʣ ʧʦʜʜʝʨʞʘʥ ʅʘʮʠʦʥʘʣʴʥʳʤ ʥʘʫʯʥʳʤ 

ʬʦʥʜʦʤ ʉʐɸ. ʇʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʨʘʤʢʘʭ ʵʪʦʛʦ ʧʨʦʝʢʪʘ, ʧʦʟʚʦʣʷʣʠ ʫʯʘʱʠʤʩʷ 

ʧʨʦʚʦʜʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʧʨʦʮʝʩʩʦʚ ʚ ʤʘʪʝʤʘʪʠʢʝ, ʬʠʟʠʢʝ, ʭʠʤʠʠ, 

ʙʠʦʣʦʛʠʠ.  

ʋʞʝ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XX ʚʝʢʘ ʯʝʣʦʚʝʯʝʩʪʚʦ ʩʪʘʣʘ ʚʦʣʥʦʚʘʪʴ ʧʨʦʙʣʝʤʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ. ɺ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚ ʘʤʝʨʠʢʘʥʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʢ ʥʘʯʘʣʫ 1970-ʭ ʛʛ. ʪʘʢʞʝ 

ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʧʝʭʠ. ʈʘʟʨʘʙʦʪʢʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚʝʣʘʩʴ ʚ ʉʪʵʥʬʦʨʜʩʢʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ ʠ ʄʘʩʩʘʯʫʩʝʪʩʢʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʙʳʣʠ ʩʦʟʜʘʥʳ ʘʣʛʦʨʠʪʤʳ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ çʨʫʢʘ-ʛʣʘʟè. ʕʪʘ ʩʠʩʪʝʤʘ ʤʦʛʣʘ 

ʨʘʩʧʦʟʥʘʚʘʪʴ ʪʝʣʘ ʧʨʦʩʪʝʡʰʝʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠʭ ʠ ʩʦʩʪʘʚʣʷʪʴ ʟʘʪʝʤ 

ʧʨʦʩʪʝʡʰʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ. ɸʚʪʦʨʳ ʜʦʢʣʘʜʘ ʦʪʤʝʯʘʣʠ, ʯʪʦ ʚ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ ʘʥʘʣʦʛʠʯʥʳʝ 

ʨʘʙʦʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʟʜʘʥʠʝ ʪʝʦʨʠʠ ʰʘʛʘʶʱʠʭ ʘʚʪʦʤʘʪʦʚ, ʧʨʦʚʦʜʠʣʠʩʴ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʯʣʝʥʘ-

ʢʦʨʨʝʩʧʦʥʜʝʥʪʘ ɸʅ ʉʉʉʈ ɼ.ɽ. ʆʭʦʮʠʤʩʢʦʛʦ. 

ɿʘʚʝʨʰʘʣ ʜʦʢʣʘʜ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʨʘʟʜʝʣ ʦ ʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ ʚ ʩʬʝʨʝ IT-ʪʝʭʥʦʣʦʛʠʡ. ʄʘʨʯʫʢ ï 

ʄʘʢʘʨʦʚ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʚ ʘʤʝʨʠʢʘʥʩʢʦʤ ʦʙʱʝʩʪʚʝ ʚʩʷʯʝʩʢʠ ʧʦʦʱʨʷʝʪʩʷ ʦʚʣʘʜʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʛʨʘʤʦʪʥʦʩʪʴʶ, ʚ ʉʄʀ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʚʘʞʥʦʩʪʴ ʕɺʄ ʜʣʷ ʚʩʝʭ ʩʬʝʨ ʞʠʟʥʠ. ʂ ʵʪʦʡ ʨʘʙʦʪʝ ʧʦʜʢʣʶʯʝʥʳ 

ʪʘʢʞʝ ʨʘʜʠʦ ʠ ʪʝʣʝʚʠʜʝʥʠʝ. ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʘ ʩʠʩʪʝʤʘ ʧʣʘʪʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʢʫʨʩʘʭ. ʆʩʦʙʦ ʦʪʤʝʯʘʣʘʩʴ ʨʦʣʴ ʢʦʨʧʦʨʘʮʠʡ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʪʝʭʥʠʢʫ, ʚ 

ʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ ʜʣʷ IT-ʠʥʜʫʩʪʨʠʠ. ʂ ʧʨʠʤʝʨʫ, ʬʠʨʤʘ CDC ʦʨʛʘʥʠʟʦʚʘʣʘ ʦʙʫʯʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʚʦʝʡ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʚ ʪʝʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ, ʛʜʝ ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ çʉʘʡʙʝʨʥʝʪè. ɹʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʢʫʨʩʳ ʦʙʫʯʝʥʠʷ ʜʣʷ ʞʠʪʝʣʝʡ ʩʪʨʘʥ ʎʝʥʪʨʘʣʴʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ. 

ɼʦʢʣʘʜ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʘʢʘʜʝʤʠʢʦʤ ɻ.ʀ. ʄʘʨʯʫʢʦʤ ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʎʂ ʂʇʉʉ 

ʀ.ʄ. ʄʘʢʘʨʦʚʳʤ, ʜʦʣʞʝʥ ʙʳʣ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʨʫʢʦʚʦʜʩʪʚʘ ʩʪʨʘʥʳ ʢ ʧʨʦʙʣʝʤʘʤ, ʩʫʱʝʩʪʚʫʶʱʠʤ ʚ 

ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʚʨʝʤʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʚ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʚʧʝʯʘʪʣʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʚʠʟʠʪʘ ʜʝʣʝʛʘʮʠʠ ʩʦʚʝʪʩʢʠʭ ʫʯʝʥʳʭ ʚ ʉʐɸ ʚ 1972 ʛ., 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʩʫʱʝʩʪʚʝʥʥʦʤ ʦʪʩʪʘʚʘʥʠʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ IT-ʠʥʜʫʩʪʨʠʠ ʠ ʪʨʝʙʦʚʘʣʠ ʙʝʟʦʪʣʘʛʘʪʝʣʴʥʳʭ 

ʤʝʨ, ʯʪʦʙʳ ʠʩʧʨʘʚʠʪʴ ʧʦʣʦʞʝʥʠʝ ʚ ʵʪʦʡ ʩʬʝʨʝ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʦʢʣʘʜʘ ʘʢʘʜʝʤʠʢ ɻ.ʀ. ʄʘʨʯʫʢ ʨʘʟʚʠʣ 

ʚ ʜʨʫʛʠʭ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʠ ʚʳʩʪʫʧʣʝʥʠʷʭ.  

ɺ ʯʘʩʪʥʦʩʪʠ, ʚ 1974 ʛ. ʦʥ ʜʘʣ ʠʥʪʝʨʚʴʶ ʢʦʨʨʝʩʧʦʥʜʝʥʪʫ ɸʇʅ, ʢʦʪʦʨʦʝ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ çʋ 

ʠʩʪʦʢʦʚ ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʫʜʫʱʝʛʦè [5]. ɸʢʘʜʝʤʠʢ ɻ.ʀ. ʄʘʨʯʫʢ ʚʥʦʚʴ ʧʦʜʯʝʨʢʥʫʣ, ʯʪʦ ʦʜʠʥ ʠʟ ʤʘʛʠʩʪʨʘʣʴʥʳʭ 

ʧʫʪʝʡ ʨʘʟʚʠʪʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʚ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ ï ʩʦʟʜʘʥʠʝ ʢʨʫʧʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ 

ʠ ʩʠʩʪʝʤ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʕɺʄ. ɼʨʫʛʦʡ ʧʫʪʴ ï ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʤʠʥʠʕɺʄ, ʫʜʦʙʥʳʭ ʜʣʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʟʥʳʭ ʩʬʝʨʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ. ɸʢʘʜʝʤʠʢ 

ɻ.ʀ. ʄʘʨʯʫʢ ʥʘʜʝʷʣʩʷ, ʯʪʦ ʵʣʝʢʪʨʦʥʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ ʦʢʘʞʝʪ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɿʘʣʦʛʦʤ ʫʩʧʝʰʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ ʵʪʦʡ ʩʬʝʨʝ, 

ʩʯʠʪʘʣ ʦʥ, ʜʦʣʞʥʳ ʙʳʣʠ ʩʪʘʪʴ ʥʦʚʳʝ, ʯʨʝʟʚʳʯʘʡʥʦ ʤʦʱʥʳʝ ʕɺʄ ʩ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʧʘʤʷʪʠ. 

ʆʜʥʘʢʦ ʠʥʝʨʮʠʷ ʩʦʚʝʪʩʢʦ-ʧʘʨʪʠʡʥʦʡ ʩʠʩʪʝʤʳ ʥʝ ʧʦʟʚʦʣʷʣʘ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʳʟʦʚʳ ʵʧʦʭʠ. ʍʦʪʷ ʚ 1970-ʝ ʛʦʜʳ ʠ ʙʳʣʠ ʧʨʠʥʷʪʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʰʘʛʠ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ, ʩʦʟʜʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʦʪʨʘʩʣʴ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʦʚʨʝʤʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ, ʩʧʦʩʦʙʥʫʶ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ, ʪʘʢ ʠ ʥʝ ʫʜʘʣʦʩʴ. 
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ʗɿʓʂʆɺʆɽ ʊɺʆʈʏɽʉʊɺʆ ɺ ʊʈʋɼɸʍ ɸʂɸɼɽʄʀʂɸ ɸ.ʇ. ɽʈʐʆɺɸ 

ɻʘʣʠʥʘ ɺʣʘʜʠʣʝʥʦʚʥʘ ʂʫʨʣʷʥʜʯʠʢ  

ʉʘʥʪʘ-ʂʣʘʨʘ, ʂʘʣʠʬʦʨʥʠʷ, ʉʐɸ 

galina.kurlyandchik@gmail.com 

ɸʥʥʦʪʘʮʠʷ ï ɸʢʘʜʝʤʠʢ ɸʥʜʨʝʡ ʇʝʪʨʦʚʠʯ ɽʨʰʦʚ ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʦʥ ʙʳʣ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ 

ʩʦʚʝʪʩʢʠʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʚʚʦʜʠʣ ʚ ʨʫʩʩʢʠʡ ʷʟʳʢ ʥʦʚʳʝ ʪʝʨʤʠʥʳ. ʆʙʣʘʜʘʷ ʨʘʟʥʦʩʪʦʨʦʥʥʠʤʠ 

ʪʘʣʘʥʪʘʤʠ ʠ ʛʣʫʙʦʢʠʤ ʯʫʚʩʪʚʦʤ ʷʟʳʢʘ, ʦʥ ʧʦʜʦʰʝʣ ʪʚʦʨʯʝʩʢʠ ʢ ʠʭ ʩʦʟʜʘʥʠʶ.ʇʠʩʘʣ ʣʠ ʦ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʦʛʨʘʤʤ, ʟʘʥʠʤʘʣʩʷ ʣʠ ʧʝʨʝʚʦʜʦʤ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʨʘʩʩʫʞʜʘʣ ʣʠ ʦ ʧʨʦʬʝʩʩʠʠ 

ʧʨʦʛʨʘʤʤʠʩʪʘ, ʧʳʪʘʣʩʷ ʣʠ ʨʘʟʲʷʩʥʠʪʴ ʦʙʱʝʩʪʚʫ ʟʥʘʯʝʥʠʝ ʥʦʚʦʡ ʧʨʦʬʝʩʩʠʠ ʚ ʥʘʰʝʡ ʞʠʟʥʠ, ʚʩʶʜʫ ʦʥ 

ʠʩʧʦʣʴʟʦʚʘʣ ʥʦʚʳʝ ʩʣʦʚʘ ʠ ʚʳʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʰʣʠ ʚ ʧʦʚʩʝʜʥʝʚʥʳʡ ʦʙʠʭʦʜ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ʘʢʘʜʝʤʠʢ ɸ.ʇ. ɽʨʰʦʚ, ʵʢʦʥʦʤʠʷ ʧʘʤʷʪʠ, ʠʥʬʦʨʤʘʪʠʢʘ, ʪʝʭʥʦʣʦʛʠʷ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚʪʦʨʘʷ ʛʨʘʤʦʪʥʦʩʪʴ. 

I. ɺɺɽɼɽʅʀɽ 

ɺʳʙʨʘʚ ʚ ʩʪʫʜʝʥʯʝʩʢʠʝ ʛʦʜʳ ʚ ʥʘʯʘʣʝ 1950-ʭ ʛʦʜʦʚ ʚ ʢʘʯʝʩʪʚʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, 

ɸ.ʇ. ɽʨʰʦʚ ʦʢʘʟʘʣʩʷ ʫ ʠʩʪʦʢʦʚ ʵʪʦʡ ʧʨʦʬʝʩʩʠʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʆʥ ʙʳʣ ʚ ʧʝʨʚʦʤ ʚʳʧʫʩʢʝ ʩʪʫʜʝʥʪʦʚ ʄɻʋ 

ʧʦ ʵʪʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʙʳʣʦ ʥʦʚʦʡ ʥʘʫʢʦʡ, ʥʦʚʦʡ ʩʬʝʨʦʡ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʛʜʝ ʪʨʝʙʦʚʘʣʘʩʴ ʥʦʚʘʷ ʪʝʨʤʠʥʦʣʦʛʠʷ. ɸʢʘʜʝʤʠʢ ɽʨʰʦʚ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʠʜʝʣ ʚ ʕɺʄ (ʵʣʝʢʪʨʦʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʰʠʥʝ), ʧʦʟʞʝ ʢʦʤʧʴʶʪʝʨʝ, 

ʫʩʪʨʦʡʩʪʚʦ,ʦʪʦʞʜʝʩʪʚʣʷʝʤʦʝ ʠʤ ʩ ʯʝʣʦʚʝʢʦʤ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʦʙʣʘʜʘʪʴ ʠ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʯʝʣʦʚʝʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʆʥ ʧʦʥʠʤʘʣ ʠʩʪʦʨʠʯʝʩʢʠ, ʬʠʣʦʩʦʬʩʢʠ, ʩʦʮʠʘʣʴʥʦ ʨʦʣʴ ʢʦʤʧʴʶʪʝʨʘ ʚ ʨʘʟʚʠʪʠʠ 

ʯʝʣʦʚʝʯʝʩʪʚʘ. ʀ ʝʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʝʛʦ ʷʟʳʢʦʚʦʝ ʪʚʦʨʯʝʩʪʚʦ ʧʦʜ ʵʪʠʤ ʫʛʣʦʤ, ʪʦ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʦ, ʧʦʯʝʤʫ 

ʚ ʥʘʰʝʤ ʷʟʳʢʝ ʧʦʷʚʠʣʠʩʴ ʪʝ ʠʣʠ ʠʥʳʝ ʚʳʨʘʞʝʥʠʷ. 

ɺʦ ʚʩʝʭ ʨʘʙʦʪʘʭ ɸ.ʇ. ɽʨʰʦʚʘ, ʙʫʜʴ ʪʦ ʩʪʘʪʴʠ, ʜʦʢʣʘʜʳ ʠʣʠ ʤʦʥʦʛʨʘʬʠʠ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʝʨʤʠʥʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʥʷʪʠʝʤ çʷʟʳʢè: ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʣʝʢʩʠʢʦʥ, ʩʝʤʘʥʪʠʢʘ, ʧʨʦʛʨʘʤʤʥʳʡ ʪʝʢʩʪ, 

ʝʩʪʝʩʪʚʝʥʥʳʡ ʷʟʳʢ, ʜʝʣʦʚʘʷ ʧʨʦʟʘ, ʪʝʟʘʫʨʫʩ, ʤʘʰʠʥʥʳʡ ʬʦʥʜ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ, ʵʥʮʠʢʣʦʧʝʜʠʷ ʰʢʦʣʴʥʦʡ 

ʠʥʬʦʨʤʘʪʠʢʠ. ʕʪʦ ʩʧʝʮʠʬʠʢʘ ʜʘʥʥʦʡ ʥʘʫʢʠ ʠ ʜʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

II . ʀʉʊʆʈʀʗ ʀ ʇʈʀʄɽʈʓ ʗɿʓʂʆɺʆɻʆ ʊɺʆʈʏɽʉʊɺɸ ɸ.ʇ. ɽʈʐʆɺɸ 

1. ʕʢʦʥʦʤʠʷ ʧʘʤʷʪʠ  

ɸ.ʇ. ɽʨʰʦʚ ʦʙʨʘʪʠʣʩʷ ʢ ʧʨʦʙʣʝʤʘʤ ʵʢʦʥʦʤʠʠ ʧʘʤʷʪʠ ʚ ʥʘʯʘʣʝ 1960-ʭ ʛʦʜʦʚ. ɺ ʩʚʦʝʡ ʙʦʣʴʰʦʡ 

ʦʙʟʦʨʥʦʡ ʩʪʘʪʴʝ [1], ʧʦʩʚʷʱʝʥʥʦʡ ʚʢʣʘʜʫ ɽʨʰʦʚʘ ʚ ʩʦʚʨʝʤʝʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʀ.ɺ. ʇʦʪʪʦʩʠʥ ʧʠʰʝʪ: 

çʈʝʘʣʠʟʦʚʘʥʥʳʝ ʚ ʩʠʩʪʝʤʝ ɸʃʔʌɸ ʤʝʪʦʜʳ ʵʢʦʥʦʤʠʠ ʧʘʤʷʪʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ɽʨʰʦʚʳʤ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʬʫʥʜʘʤʝʥʪ ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʙʦʪ ʧʦ ʵʢʦʥʦʤʠʠ ʧʘʤʷʪʠ. ɽʨʰʦʚʳʤ ʙʳʣʠ ʜʘʥʳ 

ʦʩʥʦʚʳ ʧʦʣʥʦʡ ʪʝʦʨʠʠ ʵʢʦʥʦʤʠʠ ʧʘʤʷʪʠ. ʕʪʠ ʪʨʫʜʳ ʦʧʨʝʜʝʣʠʣʠ ʥʝ ʪʦʣʴʢʦ ʨʘʙʦʪʳ ʧʦ ʵʢʦʥʦʤʠʠ ʧʘʤʷʪʠ, ʥʦ ʠ 

ʜʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʘʣʠ ʭʦʨʦʰʠʡ ʧʨʠʤʝʨ ʧʦʩʪʨʦʝʥʠʷ ʧʨʘʢʪʠʯʥʳʭ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤè. 

ʉ ʧʝʨʚʳʭ ʰʘʛʦʚ ʨʘʙʦʪʳ ʩ ɸʥʜʨʝʝʤ ʇʝʪʨʦʚʠʯʝʤ, ʟʘʥʠʤʘʷʩʴ ʧʝʯʘʪʘʥʠʝʤ ʝʛʦ ʩʪʘʪʝʡ, ʦʙʨʘʙʘʪʳʚʘʷ 

ʧʨʠʩʣʘʥʥʫʶ ʝʤʫ ʣʠʪʝʨʘʪʫʨʫ, ʷ ʩʣʳʰʘʣʘ ʠ ʯʠʪʘʣʘ ʵʪʦ ʚʳʨʘʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʝʥʷ ʧʦʨʘʟʠʣʦ. ʕʢʦʥʦʤʠʷ ʧʘʤʷʪʠ. 

ʂʘʢʘʷ ʝʤʢʘʷ ʬʨʘʟʘ! ʉ ʜʝʪʩʪʚʘ ʷ ʟʥʘʣʘ, ʯʪʦ ʧʘʤʷʪʴ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ, ʪʦ ʝʩʪʴ ʫʚʝʣʠʯʠʚʘʪʴ ʦʙʲʝʤ ʧʘʤʷʪʠ, 

ʘ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʘʤʷʪʴ ʥʝʦʙʭʦʜʠʤʦ ʝʱʸ ʠ ʵʢʦʥʦʤʠʪʴ. ɼʘ, ʵʪʦ ʙʳʣ ʥʘʫʯʥʳʡ ʤʝʪʦʜ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ. 

ʇʘʤʷʪʴ ʯʝʣʦʚʝʢʘ, ʢʘʢ ʠ ʢʦʤʧʴʶʪʝʨʘ, ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʷ, ʪʦ ʝʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʠʤʝʝʪ ʠʟʙʠʨʘʪʝʣʴʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʯʝʣʦʚʝʢ ʵʢʦʥʦʤʠʪ ʦʜʥʠ 

ʫʯʘʩʪʢʠ ʧʘʤʷʪʠ, ʯʪʦʙʳ ʫʚʝʣʠʯʠʚʘʪʴ ʟʘʧʘʩ ʧʘʤʷʪʠ ʚ ʜʨʫʛʠʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʠʣʠ ʜʨʫʛʠʤ 

ʧʨʠʦʨʠʪʝʪʘʤ. ʊʘʢ ʞʝ ʢʘʢ ʫ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʢʦʤʧʴʶʪʝʨʘ, ʫ ʯʝʣʦʚʝʢʘ ʝʩʪʴ ʢʦʥʝʯʥʘʷ ʮʝʣʴ, ʠ ʧʘʤʷʪʴ ʚ 

ʧʨʦʛʨʘʤʤʝ ʵʢʦʥʦʤʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʦʡ ʮʝʣʠ, ʘ ʯʝʣʦʚʝʢ ʨʫʢʦʚʦʜʠʪ ʩʚʦʝʡ ʧʘʤʷʪʴʶ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʩʚʦʝʡ ʮʝʣʠ. 

2. ʌʘʡʣ 

ʈʘʙʦʪʘʷ ʩʝʛʦʜʥʷ ʩʦ ʩʚʦʠʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ ʠ ʜʨʫʛʠʤʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʤʳ ʧʦʣʴʟʫʝʤʩʷ 

ʵʪʠʤ ʩʣʦʚʦʤ ʧʦʩʪʦʷʥʥʦ: ʠʤʷ ʬʘʡʣʘ, ʨʘʟʤʝʨ ʬʘʡʣʘ, ʜʦʩʪʫʧ ʢ ʬʘʡʣʫ ʠ ʪ.ʜ. ɼʣʷ ʥʘʩ ʬʘʡʣ ï ʵʪʦ ʦʧʨʝʜʝʣʸʥʥʳʡ 

ʦʙʲʝʤ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʲʝʜʠʥʝʥʥʦʡ ʦʙʱʠʤ ʩʤʳʩʣʦʤ ʠ ʩʦʙʨʘʥʥʦʡ ʚ ʦʜʥʦʡ ʦʙʦʣʦʯʢʝ. 

ʉʣʦʚʦ ʠʟ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʚʦʰʣʦ ʚ ʨʫʩʩʢʫʶ ʣʝʢʩʠʢʫ ʧʦʩʣʝ ʧʝʨʝʚʦʜʘ ʥʘ ʨʫʩʩʢʠʡ ʦʧʠʩʘʥʠʷ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ɸʣʛʦʣ-68. ʈʘʙʦʯʘʷ ʛʨʫʧʧʘ ʧʦ ʧʝʨʝʚʦʜʫ, ʢʦʪʦʨʫʶ ʚʦʟʛʣʘʚʣʷʣ ɸ.ʇ. ɽʨʰʦʚ, ʥʝ ʤʦʛʣʘ 

ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʚʳʙʦʨʦʤ ʜʣʷ ʩʣʦʚʘ file, ʠ ɸʥʜʨʝʡ ʇʝʪʨʦʚʠʯ ʧʨʠʥʷʣ ʨʝʰʝʥʠʝ ʚʚʝʩʪʠ ʵʪʦ ʩʣʦʚʦ ʚ ʨʫʩʩʢʦʡ 

ʪʨʘʥʩʢʨʠʧʮʠʠ (ʧʦ ʚʦʩʧʦʤʠʥʘʥʠʷʤ ʧʨʦʬʝʩʩʦʨʘ ʉʧʙɻʋ ɸʥʜʨʝʷ ʅʠʢʦʣʘʝʚʠʯʘ ʊʝʨʝʭʦʚʘ, ʢʦʪʦʨʳʡ ʫʯʘʩʪʚʦʚʘʣ ʚ 

ʵʪʦʤ ʧʨʦʝʢʪʝ). 
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3. ʀʥʬʦʨʤʘʪʠʢʘ 

ʂʦʛʜʘ ʚ ʥʘʯʘʣʝ 1972 ʛ. ʷ ʫʩʪʨʘʠʚʘʣʘʩʴ ʥʘ ʨʘʙʦʪʫ ʚ ʆʪʜʝʣʝʥʠʝ ʠʥʬʦʨʤʘʪʠʢʠ ɺʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ 

ʉʆ ɸʅ ʉʉʉʈ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʝ ʚ ʵʪʦʤ ʥʘʫʯʥʦʤ ʠʥʩʪʠʪʫʪʝ ʥʘ ʙʘʟʝ ʆʪʜʝʣʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʛʦʜʦʤ ʨʘʥʝʝ, ʷ 

ʥʝ ʤʦʛʣʘ ʜʦʩʪʘʪʦʯʥʦ ʚʥʷʪʥʦ ʦʙʲʷʩʥʠʪʴ ʚ ʙʶʨʦʢʨʘʪʠʯʝʩʢʠʭ ʠʥʩʪʘʥʮʠʷʭ, ʛʜʝ ʤʥʝ ʧʨʠʭʦʜʠʣʦʩʴ ʦʬʦʨʤʣʷʪʴ 

ʧʨʠʸʤ ʥʘ ʨʘʙʦʪʫ, ʯʪʦ ʪʘʢʦʝ çʠʥʬʦʨʤʘʪʠʢʘè. ʏʠʥʦʚʥʠʢʠ ʭʦʪʝʣʠ ʧʦʧʨʘʚʠʪʴ ʤʝʥʷ, ʪʨʝʙʫʷʥʘʧʠʩʘʪʴ ʚ ʟʘʷʚʣʝʥʠʠ 

çʠʥʬʦʨʤʘʮʠʷè. 

ʀʥʬʦʨʤʘʪʠʢʘ ʢʘʢ ʥʦʚʘʷ ʥʘʫʯʥʘʷ ʜʠʩʮʠʧʣʠʥʘ ʨʘʟʚʠʚʘʣʘʩʴ ʚ ʨʘʙʦʪʘʭ ɸ.ʇ. ɽʨʰʦʚʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʨʷʜʘ ʣʝʪ. ʕʚʦʣʶʮʠʶ ʵʪʦʛʦ ʧʦʥʷʪʠʷ ʠʩʩʣʝʜʦʚʘʣ ʖ.ʖ. ʏy ʨʥrʡ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ [2]. çɺʟʛʣʷʜʳ ɸ.ʇ. ɽʨʰʦʚʘ ʥʘ 

ʠʥʬʦʨʤʘʪʠʢʫ ʤʝʥʷʣʠʩʴ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ɽʩʣʠ ʚ 1983 ʛ. ʦʥ ʦʧʨʝʜʝʣʷʣ ʝʝ ʢʘʢ ʟʥʘʥʠʝ, ʧʨʠʚʦʜʷʱʝʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ ʚ ʜʝʡʩʪʚʠʝ, ʚ 1984 ʛ. ï ʢʘʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʝʩʪʝʩʪʚʝʥʥʫʶ ʥʘʫʢʫ, ʠʟʫʯʘʶʱʫʶ 

ʧʨʦʮʝʩʩʳ ʧʝʨʝʜʘʯʠ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʪʦ ʚ 1985 ʛ. ï ʢʘʢ ʥʘʫʢʫ çʦ ʟʘʢʦʥʘʭ ʠ ʤʝʪʦʜʘʭ ʥʘʢʦʧʣʝʥʠʷ, 

ʧʝʨʝʜʘʯʠ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ï ʟʥʘʥʠʡ, ʢʦʪʦʨʳʝ ʤʳ ʧʦʣʫʯʘʝʤè. 

ʅʘʢʦʥʝʮ, ʚ 1987 ʛ. ɸ.ʇ. ɽʨʰʦʚ ʜʘʣ ʠʩʯʝʨʧʳʚʘʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ: çʇʨʝʜʤʝʪʦʤ ʠʥʬʦʨʤʘʪʠʢʠ ʢʘʢ 

ʥʘʫʢʠ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʟʘʢʦʥʦʚ, ʤʝʪʦʜʦʚ ʠ ʩʧʦʩʦʙʦʚ ʥʘʢʦʧʣʝʥʠʷ, ʧʝʨʝʜʘʯʠ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ï 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ. ʆʙʱʝʥʘʫʯʥʦʝ ʧʦʥʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ, 

ʦʪʨʘʞʘʶʱʝʝ ʩʪʨʫʢʪʫʨʫ ʤʘʪʝʨʠʠ, ʢʦʥʢʨʝʪʠʟʠʨʫʝʪʩʷ ʚ ʠʥʬʦʨʤʘʪʠʢʝ ʢʘʢ ʜʘʥʥʳʝ ʠ ʟʥʘʥʠʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʚʠʜʝ 

ʤʦʜʝʣʝʡ, ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʦʛʨʘʤʤ. ʄʘʪʝʨʠʥʩʢʠʤʠ ʥʘʫʢʘʤʠ ʜʣʷ ʠʥʬʦʨʤʘʪʠʢʠ ʩʪʘʣʠ ʤʘʪʝʤʘʪʠʢʘ, ʢʠʙʝʨʥʝʪʠʢʘ, 

ʩʠʩʪʝʤʦʪʝʭʥʠʢʘ, ʵʣʝʢʪʨʦʥʠʢʘ, ʣʦʛʠʢʘ ʠ ʣʠʥʛʚʠʩʪʠʢʘ. ʆʩʥʦʚʥʳʤʠ ʥʘʫʯʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʠʥʬʦʨʤʘʪʠʢʠ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʩʪʘʪʠʩʪʠʯʝʩʢʘʷʪʝʦʨʠʷ 

ʠʥʬʦʨʤʘʮʠʠ, ʪʝʦʨʠʷʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʘʣʛʦʨʠʪʤʠʟʘʮʠʷ, 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʠʥʬʦʨʤʦʣʦʛʠʷ, ʠʟʫʯʘʶʱʘʷ ʧʨʦʮʝʩʩʳ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭè. 

ɺ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʪʠʢʠ ʉʉʉʈ ʠ ʈʦʩʩʠʠ ʚ ʧʦʥʷʪʠʝ çʠʥʬʦʨʤʘʪʠʢʘè ʚʢʣʘʜʳʚʘʣʩʷ 

ʨʘʟʣʠʯʥʳʡ ʩʤʳʩʣ, ʩʝʡʯʘʩ ʵʪʦ ʩʣʦʚʦ ʟʘʥʷʣʦ ʩʚʦʝ ʤʝʩʪʦ ʚ ʩʣʦʚʘʨʷʭ ʠ ʵʥʮʠʢʣʦʧʝʜʠʷʭ.  

ʀʥʬʦʨʤ§ʪʠʢʘ (ʬʨ. Informatique;ʘʥʛʣ. Computer science) - ʥʘʫʢʘ ʦ ʤʝʪʦʜʘʭ ʠ ʧʨʦʮʝʩʩʘʭ ʩʙʦʨʘ, 

ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ, ʧʝʨʝʜʘʯʠ, ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (ɺʠʢʠʧʝʜʠʷ). 

ʀʅʌʆʈʄɸʊʀʂɸ, - ʠ, ʞ. ʅʘʫʢʘ ʦʙ ʦʙʱʠʭ ʩʚʦʡʩʪʚʘʭ ʠ ʩʪʨʫʢʪʫʨʝ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʝʸ ʩʦʟʜʘʥʠʷ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʢʦʧʣʝʥʠʷ, ʧʝʨʝʜʘʯʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. (ʊʦʣʢʦʚʳʡ ʩʣʦʚʘʨʴ 

ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ). 

ʅʝʜʘʚʥʦ ʚ ʈʦʩʩʠʠ ʧʦʷʚʠʣʩʷ ɼʝʥʴ ʠʥʬʦʨʤʘʪʠʢʠ, ʢʦʪʦʨʳʡ ʦʪʤʝʯʘʝʪʩʷ 4 ʜʝʢʘʙʨʷ. ʕʪʘ ʜʘʪʘ ʚʳʙʨʘʥʘ 

ʧʦʪʦʤʫ, ʯʪʦ ʠʤʝʥʥʦ ʚ ʵʪʦʪ ʜʝʥʴ ʚ 1948 ʛʦʜʫ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʤʠʪʝʪ ʉʦʚʝʪʘ ʤʠʥʠʩʪʨʦʚ ʉʉʉʈ ʧʦ 

ʚʥʝʜʨʝʥʠʶ ʧʝʨʝʜʦʚʦʡ ʪʝʭʥʠʢʠ ʚ ʥʘʨʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣ ʠʟʦʙʨʝʪʝʥʠʝ ʫʯʝʥʳʭ ʀʩʘʘʢʘ 

ʉʝʤʸʥʦʚʠʯʘ ɹʨʫʢʘ ʠ ɹʘʰʠʨʘ ʀʩʢʘʥʜʘʨʦʚʠʯʘ ʈʘʤʝʝʚʘ: ʮʠʬʨʦʚʫʶ ʵʣʝʢʪʨʦʥʥʫʶ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʤʘʰʠʥʫ.  

4. ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ  

ɼʦ ʪʦʛʦ, ʢʘʢ ɸ.ʇ. ɽʨʰʦʚ ʩʦʝʜʠʥʠʣ çʪʝʭʥʦʣʦʛʠèʁ ʩ ʥʘʟʚʘʥʠʝʤ ʥʦʚʦʡ ʧʨʦʬʝʩʩʠʠ, ʵʪʦʪ ʪʝʨʤʠʥ 

ʦʭʚʘʪʳʚʘʣ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʨʝʜʩʪʚ, ʧʨʦʮʝʩʩʦʚ ʠ ʠʜʝʡʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʨʦʮʝʩʩʘʤ, ʘ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʪʝʨʤʠʥʦʤ çʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè, ʩʫʪʴ ʢʦʪʦʨʦʛʦ ï ʥʘʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤ, ʢʦʜʦʚ, ʘʣʛʦʨʠʪʤʦʚ, ʥʦʚʘʷ 

ʬʨʘʟʘ ʚʳʟʚʘʣʘ ʥʝʢʦʪʦʨʦʝ ʥʝʜʦʫʤʝʥʠʝ, ʜʘʞʝ ʦʪʨʠʮʘʥʠʝ ʚ ʢʨʫʛʘʭ ʥʘʫʯʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. ʅʦ ɸʥʜʨʝʡ 

ʇʝʪʨʦʚʠʯ ʪʝʨʧʝʣʠʚʦ ʠ ʫʚʝʨʝʥʥʦ ʦʙʦʩʥʦʚʳʚʘʣ ʧʝʨʝʦʩʤʳʩʣʝʥʠʝ ʵʪʦʛʦ ʪʝʨʤʠʥʘ ʚ ʧʨʠʣʦʞʝʥʠʠ ʢ ʥʦʚʦʡ 

ʧʨʦʬʝʩʩʠʠ ï ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠ.ʁ ɺʦʪ ʫʞʝ ʜʝʩʷʪʢʠ ʣʝʪ ʵʪʦʪ ʪʝʨʤʠʥ ʥʠʢʦʛʦ ʥʝ ʩʤʫʱʘʝʪ, ʤʳ ʥʘʭʦʜʠʤ ʝʛʦ 

ʦʙʲʷʩʥʝʥʠʝ ʚ ʫʯʝʙʥʠʢʘʭ ʠ ʩʣʦʚʘʨʷʭ, ʚʦ ʤʥʦʞʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʥʘ ʀʥʪʝʨʥʝʪʝ:  

çʊʝʭʥʦʣʦʛʠʝʡ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘʟʳʚʘʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʂʘʢ ʣʶʙʘʷ ʜʨʫʛʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʪʝʭʥʦʣʦʛʠʷ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʩʪʨʫʢʮʠʡ, ʚʢʣʶʯʘʶʱʠʭ: 

- ʫʢʘʟʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ; 

- ʧʝʨʝʯʠʩʣʝʥʠʝ ʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪʩʷ ʪʘ ʠʣʠ ʠʥʘʷ ʦʧʝʨʘʮʠʷ; 

- ʦʧʠʩʘʥʠʷ ʩʘʤʠʭ ʦʧʝʨʘʮʠʡ, ʛʜʝ ʜʣʷ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ ʦʧʨʝʜʝʣʝʥʳ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, 

ʨʝʟʫʣʴʪʘʪʳ, ʘ ʪʘʢʞʝ ʠʥʩʪʨʫʢʮʠʠ, ʥʦʨʤʘʪʠʚʳ, ʩʪʘʥʜʘʨʪʳ, ʢʨʠʪʝʨʠʠ ʠ ʤʝʪʦʜʳ ʦʮʝʥʢʠè. 

ʀ.ɺ. ʇʦʪʪʦʩʠʥ ʦʪʤʝʯʘʣ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ɽʨʰʦʚʘ ʚ ʪʦʤ, ʯʪʦ ʪʝʨʤʠʥ çʪʝʭʥʦʣʦʛʠʷ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷè ʚʦʰʝʣ ʚ ʥʘʫʯʥʳʡ ʦʙʠʭʦʜ. ɽʨʰʦʚ ʝʱʝ ʚ 60-ʭ ʛʦʜʘʭ ʦʪʩʪʘʠʚʘʣ ʪʫ ʪʦʯʢʫ ʟʨʝʥʠʷ, ʯʪʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʴ ʠ ʪʚʦʨʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʫʞʜʘʝʪʩʷ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʝʛʣʘʤʝʥʪʘʮʠʠ, ʚ ʥʘʙʦʨʝ ʠʣʠ ʩʠʩʪʝʤʝ ʩʦʛʣʘʰʝʥʠʡ ʠ ʧʨʘʚʠʣ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦʙ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ.  

çʇʨʦʛʨʘʤʤʠʩʪʳ ʠʟ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʧʨʠʚʳʢʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤ ʝʩʪʴ 

ʚʳʩʦʢʦʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʪʨʫʜ, ʩʨʦʜʥʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤʫ. ɺ ʯʝʤ-ʪʦ ʦʥʠ ʙʳʣʠ ʧʨʘʚʳ, ʥʘ ʧʝʨʚʳʭ ʧʦʨʘʭ ʪʘʢ 

ʠ ʙʳʣʦ. ɽʨʰʦʚ ʧʝʨʚʳʤ (ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʩʨʝʜʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ) ʫʚʠʜʝʣ ʜʨʫʛʫʶ ʠʧʦʩʪʘʩʴ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ï ʥʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ, ʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ï ʢʘʢ ʦʩʥʦʚʫ ʥʦʚʦʡ ʚʦʟʥʠʢʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʦʬʪʚʝʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʯʝʥʴ ʚʘʞʥʦ, ʯʪʦ ɽʨʰʦʚ ʧʨʝʜʚʠʜʝʣ ʨʦʣʴ ʠ ʟʥʘʯʠʤʦʩʪʴ 

https://ru.wikipedia.org/wiki/%D0%A4%D1%80%D0%B0%D0%BD%D1%86%D1%83%D0%B7%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D1%8F
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ʵʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʛʦʪʦʚʠʪʴ ʝʝ ʢʘʜʨʳ, ʧʨʠʯʝʤ ʨʘʟʥʦʧʣʘʥʦʚʳʝ ï ʘʨʭʠʪʝʢʪʦʨʦʚ, 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʨʦʝʢʪʦʚ, ʪʝʩʪʦʚʠʢʦʚ, ʨʘʟʨʘʙʦʪʯʠʢʦʚè [3]. 

ʈʫʢʦʚʦʜʷ ʙʦʣʴʰʠʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʝʢʪʘʤʠ ʠ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʷ ʚ ʥʠʭ, ɽʨʰʦʚ ʩ ʝʛʦ ʧʳʪʣʠʚʳʤ 

ʫʤʦʤ ʥʝ ʤʦʛ ʥʝ ʟʘʜʫʤʘʪʴʩʷ ʥʘʜ ʚʦʧʨʦʩʦʤ: çʂʘʢ ʵʪʦ ʜʝʣʘʝʪʩʷ?è ʋʞʝ ʚ ʨʘʙʦʪʘʭ ʧʦʧʨʦʝʢʪʘʤ ɸʃʔʌɸ ʠ ɸʀʉʊ 

ʦʥ ʧʠʰʝʪ ʦ ʨʷʜʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʠʥʮʠʧʦʚ ʠ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʩʦʛʣʘʰʝʥʠʡ. ʇʝʨʚʦʡ ʝʛʦ ʨʘʙʦʪʦʡ, 

ʧʦʣʥʦʩʪʴʶ ʧʦʩʚʷʱʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩʪʘʣʘ ʩʪʘʪʴʷ [4], ʦʥʘ ʞʝ ʙʳʣʘ ʧʝʨʚʦʡ ʩʦʚʝʪʩʢʦʡ 

ʨʘʙʦʪʦʡ ʚ ʵʪʦʤ ʚʦʟʥʠʢʰʝʤ ʚ ʪʝ ʛʦʜʳ ʥʦʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʠ ʩʘʤ ʨʫʩʩʢʠʡ ʪʝʨʤʠʥ ï ʪʝʭʥʦʣʦʛʠʷ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ï ʜʣʷ ʘʥʛʣʠʡʩʢʦʛʦ software engineering ʙʳʣ ʧʨʝʜʣʦʞʝʥ ɽʨʰʦʚʳʤ.  

5.ʌʘʙʨʠʢʘ ʪʨʘʥʩʣʷʪʦʨʦʚ 

ɺ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʦʜʭʦʜʝ ʢʧʨʦʮʝʩʩʫ ʩʦʟʜʘʥʠʷ ʪʨʘʥʩʣʷʪʦʨʦʚ ɸ.ʇ. ɽʨʰʦʚ ʚʠʜʝʣ ʙʦʣʴʰʦʡ 

ʧʦʪʝʥʮʠʘʣʨʘʟʚʠʪʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɸʥʜʨʝʡ ʇʝʪʨʦʚʠʯ ʙʳʣ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ 

ʬʠʣʠʘʣʘ ʀʊʄ ʠ ɺʊ, ʛʜʝ ʩʦʟʜʘʚʘʣʠʩʴ ʪʨʘʥʩʣʷʪʦʨʳ ʠ ʜʨʫʛʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʘ çʕʣʴʙʨʫʩè. ʄʥʝ ʢʘʞʝʪʩʷ, ʯʪʦ ʠʤʝʥʥʦ ʵʪʦʪ ʦʧʳʪ ʧʨʠʚʝʣ ɽʨʰʦʚʘ ʢ ʠʜʝʝ çʬʘʙʨʠʢʠ 

ʪʨʘʥʩʣʷʪʦʨʦʚè, ʠʟʣʦʞʝʥʥʦʡ ʚ ʝʛʦ ʩʦʚʤʝʩʪʥʦʤ ʩ ɻ.ɼ. ʏʠʥʠʥʳʤ ʜʦʢʣʘʜʝ çʇʨʦʝʢʪʥʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ ʬʘʙʨʠʢʠ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʪʨʘʥʩʣʷʪʦʨʦʚè [5] ʥʘ ʈʘʙʦʯʝʡ ʢʦʥʬʝʨʝʥʮʠʠ ʀʌʀʇ çʉʦʟʜʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷè ʚ 1978 ʛ. ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ. ʂʘʢ ʧʦʜʯʝʨʢʠʚʘʝʪ ʭʨʘʥʠʪʝʣʴ ʘʨʭʠʚʘ ɽʨʰʦʚʘ ʚ ʀʥʩʪʠʪʫʪʝ ʩʠʩʪʝʤ 

ʠʥʬʦʨʤʘʪʠʢʠ ʉʆ ʈɸʅ ʀʨʠʥʘ ʂʨʘʡʥʝʚʘ, ʤʥʦʛʠʝ ʠʟ ʥʦʚʘʪʦʨʩʢʠʭ ʠʜʝʡ ʠ ʨʘʙʦʪ ɽʨʰʦʚʘ ʧʦʣʫʯʠʣʠ ʚʦʧʣʦʱʝʥʠʝ 

ʩʧʫʩʪʷ ʜʝʩʷʪʢʠ ʣʝʪ. ʌʘʙʨʠʢʘ ʪʨʘʥʩʣʷʪʦʨʦʚ ɽʨʰʦʚʘ ʥʘ 30 ʣʝʪ ʦʧʝʨʝʜʠʣʘ Software Factories ɼʞ. ɻʨʠʥʬʠʣʜʘ, 

ʢʦʪʦʨʳʡ ʩʯʠʪʘʝʪʩʷ ʠʜʝʦʣʦʛʦʤ ʧʨʦʝʢʪʘ ʬʘʙʨʠʢ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

III . ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀɽ ï ɺʊʆʈɸʗ ɻʈɸʄʆʊʅʆʉʊʔ 

ɽʩʣʠ ʚʳʰʝʤʳ ʛʦʚʦʨʠʣʠ ʦ ʪʝʨʤʠʥʘʭ, ʧʦʷʚʠʚʰʠʭʩʷ ʙʣʘʛʦʜʘʨʷ ɸʥʜʨʝʶ ʇʝʪʨʦʚʠʯʫ ɽʨʰʦʚʫ, ʪʦ ʩʝʡʯʘʩ 

ʨʝʯʴ ʧʦʡʜʝʪ ʦ ʨʘʟʚʝʨʥʫʪʦʡ ʤʝʪʘʬʦʨʝ, ʪʘʢʞʝ ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʝʤʫ. ɺʳʨʘʞʝʥʠʝ "ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ï ʚʪʦʨʘʷ 

ʛʨʘʤʦʪʥʦʩʪʴ" ʧʦʷʚʠʣʦʩʴ ʚ ʥʘʟʚʘʥʠʠ ʚʳʩʪʫʧʣʝʥʠʷ ɸ.ʇ. ɽʨʰʦʚʘ ʥʘ 3-ʡ ɺʩʝʤʠʨʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʀʌʀʇ ʠ 

ʖʅɽʉʂʆ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʕɺʄ ʚ ʦʙʫʯʝʥʠʠ, ʢʦʪʦʨʘʷ ʚ ʠʶʣʝ 1981 ʛ. ʧʨʦʰʣʘ ʚ ʃʦʟʘʥʥʝ (ʐʚʝʡʮʘʨʠʷ [6]. ʕʪʘ 

ʩʪʘʪʴʷ, ʤʥʦʛʦ ʨʘʟ ʧʝʨʝʧʝʯʘʪʘʥʥʘʷ ʥʘ ʨʫʩʩʢʦʤ ʠ ʜʨʫʛʠʭ ʷʟʳʢʘʭ, ʠʤʝʣʘ, ʧʦ ʤʦʝʤʫ ʤʥʝʥʠʶ, ʨʝʰʘʶʱʝʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʦʩʦʟʥʘʥʠʷ ʪʦʛʦ, ʯʪʦ ʥʘʩʪʫʧʘʝʪ ʥʦʚʦʝ ʚʨʝʤʷ, ʚ ʢʦʪʦʨʦʤ ʢʦʤʧʴʶʪʝʨʫ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘʨʦʣʴ ʥʝ ʧʨʦʩʪʦ ʨʦʣʴ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʥʘʫʯʥʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ, ʘ ʥʘʩʪʫʧʘʝʪ ʧʝʨʝʩʪʨʦʡʢʘ ʚʩʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʂʦʤʧʴʶʪʝʨ 

ʚʭʦʜʠʣ ʥʝ ʪʦʣʴʢʦ ʚ ʦʙʨʘʟʦʚʘʥʠʝ, ʥʦ ʠ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ.  

ʈʘʟʚʝʨʪʳʚʘʷ ʠ ʧʦʷʩʥʷʷ ʩʚʦʶ ʤʝʪʘʬʦʨʫ, ɽʨʰʦʚ ʧʠʰʝʪ: çé ʛʨʘʤʦʪʥʦʩʪʴ ï ʵʪʦ ʠʩʪʦʨʠʯʝʩʢʘʷ 

ʢʘʪʝʛʦʨʠʷ, ʠʤʝʶʱʘʷ ʩʚʦʝ ʧʨʝʜʥʘʯʘʣʦ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝé ɺ ʦʩʥʦʚʝ ʛʨʘʤʦʪʥʦʩʪʠ, ʪʘʢ ʠ ʚ ʦʩʥʦʚʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʣʝʞʠʪ ʪʝʭʥʠʯʝʩʢʦʝ ʠʟʦʙʨʝʪʝʥʠʝ: ʧʝʯʘʪʥʳʡ ʩʪʘʥʦʢ ʠ ʕɺʄ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦè. 

çé ʛʨʘʤʦʪʥʦʩʪʴ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʚʳʩʪʨʘʠʚʘʶʪʩʷ ʚ ʧʘʨʘʣʣʝʣʴ, ʩʦʝʜʠʥʷʷʩʴ ʤʦʩʪʠʢʘʤʠ 

ʘʥʘʣʦʛʠʡ, ʥʦ ʠ ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʬʦʨʤʠʨʫʷ ʥʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʛʘʨʤʦʥʠʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʫʤʘéè. 

çéʚʪʦʨʘʷ ʛʨʘʤʦʪʥʦʩʪʴ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʫʤʝʥʠʝ ʧʠʩʘʪʴ ʢʦʤʘʥʜʳ ʜʣʷ ʤʘʰʠʥ, ʥʦ ʠ ʚʦʩʧʠʪʘʥʠʝ 

ʯʝʣʦʚʝʢʘ, ʨʝʰʠʪʝʣʴʥʦʛʦ ʠ ʧʨʝʜʫʩʤʦʪʨʠʪʝʣʴʥʦʛʦ ʚʤʝʩʪʝè.  

ʇʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫ ʀ.ɺ. ʇʦʪʪʦʩʠʥʘ: çʆʯʝʥʴ ʚʘʞʥʦ, ʯʪʦ ɽʨʰʦʚ ʟʘʤʝʪʠʣ ʩʫʱʝʩʪʚʝʥʥʳʡ ʠ ʥʦʚʳʡ ʪʦʛʜʘ 

ʬʝʥʦʤʝʥ ï ʧʦʷʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ï ʠ ʩʫʤʝʣ ʧʨʘʚʠʣʴʥʦ ʧʨʝʜʫʛʘʜʘʪʴ ʝʛʦ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ 

ʪʘʢʦʡ ʠʥʬʦʩʬʝʨʳ. ʅʝʦʞʠʜʘʥʥʳʤ ʜʣʷ ʤʥʦʛʠʭ ʠ ʧʨʝʢʨʘʩʥʦ ʦʧʨʘʚʜʘʚʰʠʤʩʷ ʟʘʪʝʤ ʩʪʘʣ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʡ 

ɽʨʰʦʚʳʤ ʪʝʟʠʩ, ʯʪʦ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ï çʵʪʦ ʥʝ ʧʨʦʩʪʦ ʤʘʣʝʥʴʢʘʷ ʙʦʣʴʰʘʷ ʤʘʰʠʥʘ, ʘ ʪʝʭʥʠʯʝʩʢʠʡ 

ʬʝʥʦʤʝʥ, ʪʨʝʙʫʶʱʠʡ ʩʚʝʞʝʛʦ, ʥʝʧʨʝʜʚʟʷʪʦʛʦ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʩʦʟʜʘʥʠʶ ʤʝʪʦʜʦʚ ʠ 

ʧʨʠʝʤʦʚ ʨʘʙʦʪʳ ʩ ʥʠʤè [1]. 

 ɿʜʝʩʴ ʥʘʤ ʫʞʝ ʣʝʛʢʦ ʩʚʷʟʘʪʴ çʚʪʦʨʫʶ ʛʨʘʤʦʪʥʦʩʪʴè ʩʦ çʰʢʦʣʴʥʦʡ ʠʥʬʦʨʤʘʪʠʢʦʡè. ʇʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʢʘʜʝʤʠʢʘ ɸ.ʇ. ɽʨʰʦʚʘ ʚ ɺʎ ʉʆ ɸʅ ʉʉʉʈ ʙʳʣʘ ʩʦʟʜʘʥʘ ʛʨʫʧʧʘ ʰʢʦʣʴʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ. ɽʸ 

ʩʦʪʨʫʜʥʠʢʠ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ.ʇ. ɽʨʰʦʚʘ ʦʨʛʘʥʠʟʦʚʘʣʠ ʐʢʦʣʫ ʶʥʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ (ʐʖʇ). ʗʨʢʠʤ 

ʩʦʙʳʪʠʝʤ ʩʪʘʣʠ ʝʞʝʛʦʜʥʳʝ ʃʝʪʥʠʝ ʰʢʦʣʳ ʶʥʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ. ɺʥʝʜʨʝʥʠʝ ʰʢʦʣʴʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ ʚ 

ʫʯʝʙʥʫʶ ʧʨʦʛʨʘʤʤʫ ʙʳʣʦ ʩʦʚʩʝʤ ʥʝ ʣʝʛʢʠʤ ʜʝʣʦʤ, ʦʥʦ ʧʦʪʨʝʙʦʚʘʣʦ ʦʪ ɸʥʜʨʝʷ ʇʝʪʨʦʚʠʯʘ ʥʝʚʝʨʦʷʪʥʳʭ 

ʫʩʠʣʠʡ. ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʰʢʦʣʘ ʠʥʬʦʨʤʘʪʠʢʠ ï ʵʪʦ ʫʥʠʢʘʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʢʦʪʦʨʳʡ ʙʳʣ ʠʥʠʮʠʠʨʦʚʘʥ 

ɸ.ʇ. ɽʨʰʦʚʳʤ. ʆʥ ʩʯʠʪʘʣ, ʯʪʦ ʛʦʪʦʚʠʪʴʩʷ ʢ ʥʦʚʦʡ ʵʧʦʭʝ ʢʦʤʧʴʶʪʝʨʦʚ ʩʣʝʜʫʝʪ ʩʦ ʰʢʦʣʳ.  

ɸʢʘʜʝʤʠʢɽʨʰʦʚ ʩʫʤʝʣ ʧʨʝʦʜʦʣʝʪʴ ʦʛʨʦʤʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ, ʯʪʦʙʳ ʜʦʙʠʪʴʩʷ ʚʚʝʜʝʥʠʷ ʥʦʚʦʛʦ 

ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ ʚ ʰʢʦʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ. ɺ 1985 ʛʦʜʫ ɸ.ʇ. ɽʨʰʦʚ ʩʦʚʤʝʩʪʥʦ ʩ ʛʨʫʧʧʦʡ ʩʦʘʚʪʦʨʦʚ ʧʦʜʛʦʪʦʚʠʣ 

ʫʯʝʙʥʠʢ çʆʩʥʦʚʳ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠè, ʢʦʪʦʨʳʡ ʧʨʠʰʝʣ ʚ ʰʢʦʣʳ, ʙʳʣ ʧʝʨʝʚʝʜʝʥ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʷʟʳʢʦʚʩʦʶʟʥʳʭ ʨʝʩʧʫʙʣʠʢ ʉʉʉʈ. ʀ ʵʪʦ ʙʳʣʘ ʙʦʣʴʰʘʷ ʧʦʙʝʜʘ. 

ɺ ʩʘʤʦʤ ʥʘʯʘʣʝ 80-ʭ ʛʦʜʦʚ, ʚʳʩʪʫʧʘʷ ʩ ʪʝʟʠʩʦʤ çʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ï ʚʪʦʨʘʷ ʛʨʘʤʦʪʥʦʩʪʴè, 

ɸ.ʇ. ɽʨʰʦʚ ʛʦʚʦʨʠʣ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʧʨʦʬʝʩʩʠʷʭ ʕɺʄ ʩʪʘʥʦʚʠʪʩʷ ʧʘʨʪʥʸʨʦʤ ʠ ʩʦʙʝʩʝʜʥʠʢʦʤ. ʉʝʛʦʜʥʷ ʞʝ ʤʳ 

ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʤ ʩʚʦʝʡ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʙʝʟ ʵʪʦʛʦ ʧʘʨʪʥʸʨʘ ʚ ʥʘʰʠʭ ʜʝʣʘʭ, ʚ ʥʘʰʠʭ ʠʥʪʝʨʝʩʘʭ, ʚ ʥʘʰʝʤ 

ʦʙʱʝʥʠʠ. 

çɺʪʦʨʘʷ ʛʨʘʤʦʪʥʦʩʪʴè ʧʦʤʦʛʘʝʪ ʩʣʝʧʳʤ ʠ ʥʝʤʳʤ ʣʶʜʷʤ ʦʙʱʘʪʴʩʷ. ɺʨʘʯʠ ʧʨʦʧʠʩʳʚʘʶʪ ʧʦʞʠʣʳʤ 

ʧʘʮʠʝʥʪʘʤ ʯʘʩ ʚ ʩʫʪʢʠ ʟʘʥʷʪʠʡ ʚ ʀʥʪʝʨʥʝʪʝ, ʯʪʦʙʳ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʧʘʤʷʪʠ. ʇʦʷʚʠʣʘʩʴ ʝʱʝ ʦʜʥʘ 
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ʤʝʪʘʬʦʨʘ ï çʎʫʢʝʨʙʝʨʛ ʧʦʙʝʜʠʣ ɻʫʪʝʥʙʝʨʛʘè. ʉʤʳʩʣ ʝʝ ʚ ʪʦʤ, ʯʪʦ ʢʥʠʛʠ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ çʧʝʨʚʘʷ 

ʛʨʘʤʦʪʥʦʩʪʴè ʚʳʚʝʣʘ ʯʝʣʦʚʝʢʘ ʥʘ ʥʦʚʫʶ ʩʪʫʧʝʥʴ ʨʘʟʚʠʪʠʷ ʚ ʥʘʫʢʝ, ʵʢʦʥʦʤʠʢʝ, ʢʫʣʴʪʫʨʝ, ʫʩʪʫʧʘʶʪ 

ʀʥʪʝʨʥʝʪʫ, ʢʦʪʦʨʳʡ, ʢʨʦʤʝ ʧʦʣʝʟʥʳʭ ʟʥʘʥʠʡ, ʦʪʚʣʝʢʘʝʪ ʦʪ ʥʘʩʫʱʥʳʭ ʧʨʦʙʣʝʤ. ʕʪʦ ʧʦʙʦʯʥʳʡ ʵʬʬʝʢʪ 

ʧʦʛʨʫʞʝʥʠʷ ʚ ʚʠʨʪʫʘʣʴʥʳʡ ʤʠʨ. ʊʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ ʟʥʘʯʝʥʠʝ çʚʪʦʨʦʡ ʛʨʘʤʦʪʥʦʩʪʠè ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ 

ʢʦʨʦʥʘʚʠʨʫʩʘ. ʕʪʦ ï ʥʦʚʦʩʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʦʙʱʝʥʠʝ, ʪʨʘʥʩʣʷʮʠʷ ʢʦʥʮʝʨʪʦʚ, ʩʧʝʢʪʘʢʣʝʡ, ʚʠʨʪʫʘʣʴʥʳʝ 

ʵʢʩʢʫʨʩʠʠ, ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ. ʅʝ ʦʙʣʘʜʘʷ çʚʪʦʨʦʡ ʛʨʘʤʦʪʥʦʩʪʴʶè, ʯʝʣʦʚʝʢ ʦʩʪʘʝʪʩʷ ʚ ʧʦʣʥʦʡ ʠʟʦʣʷʮʠʠ. 

ʅʦ ʟʜʝʩʴ ʷ ʭʦʯʫ ʚʩʧʦʤʥʠʪʴ ʝʱʸ ʦʜʥʦ, ʚʚʝʜʸʥʥʦʝ ɸ.ʇ. ɽʨʰʦʚʳʤ ʚʳʨʘʞʝʥʠʝ. 

IV. ʏɽʃʆɺɽʉɽʉʂʀʁ ʀ ʕʉʊɽʊʀʏɽʉʂʀʁ ʌɸʂʊʆʈʓ  

ɺ ʩʚʦʝʡ ʨʝʯʠ çʆ ʯʝʣʦʚʝʯʝʩʢʦʤ ʠ ʵʩʪʝʪʠʯʝʩʢʦʤ ʬʘʢʪʦʨʘʭ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠè, ʚʧʝʨʚʳʝ 

ʧʨʦʟʚʫʯʘʚʰʝʡ ʥʘ ʆʙʲʝʜʠʥʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʕʡʉʠʕʤʚ ɸʪʣʘʥʪʠʢ-ʉʠʪʠ (ʉʐɸ), ʘ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʚ ʞʫʨʥʘʣʝ çʂʠʙʝʨʥʝʪʠʢʘè [7] ʠ ʧʝʨʝʚʝʜʝʥʥʦʡ ʥʘ ʤʥʦʛʠʝ ʷʟʳʢʠ, ɸʥʜʨʝʡ 

ʇʝʪʨʦʚʠʯ ɽʨʰʦʚ ʛʦʚʦʨʠʪ ʦ ʚʳʟʦʚʘʭ, ʢʦʪʦʨʳʝ ʩʪʦʷʪ ʧʝʨʝʜ ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ, ʪʘʢ ʢʘʢ ʧʨʦʬʝʩʩʠʷ ʧʨʠʦʙʨʝʪʘʝʪ 

ʤʘʩʩʦʚʳʡ ʭʘʨʘʢʪʝʨ. ʀ ʠʤʝʥʥʦ çʯʝʣʦʚʝʯʝʩʢʠʡ ʠ ʵʩʪʝʪʠʯʝʩʢʠʡ ʬʘʢʪʦʨʳè ʚʣʠʷʶʪ ʥʘ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʀʥʪʝʨʥʝʪʘ ʠ ʦʪ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʟʘʚʠʩʪ̫ ʥʘʧʦʣʥʝʥʠʝ ʩʘʡʪʦʚ, ʦʙʩʫʞʜʝʥʠʝ ʥʦʚʦʩʪʝʡ, ʦʙʱʝʥʠʝ ʚ ʩʦʮʠʘʣʴʥʳʭ 

ʩʝʪʷʭ ʠ ʪ.ʜ.  

ʇʨʠʚʝʜʸʤ ʥʝʩʢʦʣʴʢʦ ʮʠʪʘʪ ʠʟ ʵʪʦʡ ʩʪʘʪʴʠ: çé ʭʦʯʫ ʧʦʜʯʝʨʢʥʫʪʴ ʚʘʞʥʦʩʪʴ ʚʥʫʪʨʝʥʥʝʛʦ ʦʪʥʦʰʝʥʠʷ 

ʯʝʣʦʚʝʢʘ ʢ ʩʚʦʝʤʫ ʜʝʣʫ. ʉʝʡʯʘʩ ʠʜʝʪ ʤʥʦʛʦ ʩʧʦʨʦʚ ʦ ʪʦʤ, ʷʚʣʷʝʪʩʷ ʣʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʧʨʦʬʝʩʩʠʝʡ. ʕʪʦ ʥʝ ʦʪʚʣʝʯʝʥʥʳʡ ʩʧʦʨ, ʘ ʜʠʩʢʫʩʩʠʷ, ʨʝʟʫʣʴʪʘʪ ʢʦʪʦʨʦʡ ʠʤʝʝʪ ʧʨʷʤʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ, 

ʶʨʠʜʠʯʝʩʢʠʝ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷè. çʄʘʰʠʥʘ, ʩʥʘʙʞʝʥʥʘʷ ʧʨʦʛʨʘʤʤʦʡ, ʚʝʜʝʪ ʩʝʙʷ ʨʘʟʫʤʥʦ. 

ʇʨʦʛʨʘʤʤʠʩʪ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ, ʢʪʦ ʦʙʥʘʨʫʞʠʚʘʝʪ ʵʪʦ. ʇʨʠʤʝʥʷʷ ʤʝʪʘʬʦʨʫ ʪʨʦʠʮʳ, ʦʥ ʦʱʫʱʘʝʪ ʩʝʙʷ ʚ ʵʪʦʪ 

ʤʦʤʝʥʪ ʠ ʦʪʮʦʤ ï ʩʦʟʜʘʪʝʣʝʤ ʧʨʦʛʨʘʤʤʳ, ʠ ʩʳʥʦʤ ï ʙʨʘʪʦʤ ʵʪʦʡ ʤʘʰʠʥʳ, ʠ ʥʦʩʠʪʝʣʝʤ ʩʚʷʪʦʛʦ ʜʫʭʘ ï 

ʚʣʦʞʝʥʥʦʛʦ ʚ ʥʝʝ ʠʥʪʝʣʣʝʢʪʘ. ʕʪʦ ʪʦʨʞʝʩʪʚʦ ʠʥʪʝʣʣʝʢʪʘ, ʥʘʚʝʨʥʦʝ, ʩʘʤʘʷ ʩʠʣʴʥʘʷ ʠ ʩʘʤʘʷ ʩʧʝʮʠʬʠʯʝʩʢʘʷ 

ʩʪʦʨʦʥʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷè.  

ɸ.ʇ. ɽʨʰʦʚ ʥʝ ʨʘʟ ʧʦʜʯʝʨʢʠʚʘʝʪ, ʢʘʢ ʚʘʞʥʘ ʵʪʠʢʘ ʧʨʦʬʝʩʩʠʠ ʧʨʦʛʨʘʤʤʠʩʪʘ. ɺ ʪʦ ʚʨʝʤʷ, ʚ 1972 ʛʦʜʫ, 

ʜʦʩʪʫʧ ʢ ʕɺʄ, ʢ ʢʦʤʧʴʶʪʝʨʘʤ, ʠʤʝʣʠ ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʠʩʪʳ, ʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, 

ʨʘʟʚʠʪʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, çʚʪʦʨʘʷ ʛʨʘʤʦʪʥʦʩʪʴè ʥʝ ʪʦʣʴʢʦ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʥʦ ʠ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʪʨʝʙʫʪʁ 

ʚʣʘʜʝʥʠʷ ʪʝʭʥʠʢʦʡ, ʠʩʧʦʣʴʟʦʚʘʥʠ ̫ʩʚʦʠʭ ʟʥʘʥʠʡ (ʠʥʪʝʣʣʝʢʪʘ) ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʢʘʢ ʶʨʠʜʠʯʝʩʢʦʡ, ʪʘʢ ʠ 

ʯʝʣʦʚʝʯʝʩʢʦʡ. ʂʘʞʜʳʡ ʯʝʣʦʚʝʢ ʧʨʠ ʦʙʱʝʥʠʠ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʦʧʨʝʜʝʣʝʥʥʦʡ ʵʪʠʢʦʡ, 

ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʦʙʱʠʭ ʧʨʘʚʠʣ. ʂʘʢ ʧʨʝʜʩʢʘʟʳʚʘʣ ʘʢʘʜʝʤʠʢ ɽʨʰʦʚ, çʏʝʣʦʚʝʢ ʥʝʠʟʤʝʨʠʤʦ ʫʩʠʣʠʪ ʩʚʦʡ 

ʠʥʪʝʣʣʝʢʪ, ʝʩʣʠ ʩʜʝʣʘʝʪ ʯʘʩʪʴʶ ʩʚʦʝʡ ʥʘʪʫʨʳ ʩʧʦʩʦʙʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʜʝʡʩʪʚʠʷ, 

ʚʳʨʘʙʘʪʳʚʘʪʴ ʦʙʱʠʝ ʧʨʘʚʠʣʘ ʠ ʩʧʦʩʦʙ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʢ ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʠ, ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʵʪʠ ʧʨʘʚʠʣʘ 

ʚ ʦʩʦʟʥʘʥʥʫʶ ʠ ʚʳʨʘʟʠʤʫʶ ʩʪʨʫʢʪʫʨʫ, ï ʦʜʥʠʤ ʩʣʦʚʦʤ ʩʜʝʣʘʝʪʩʷ ʧʨʦʛʨʘʤʤʠʩʪʦʤè. 

V. ɿɸʂʃʖʏɽʅʀɽ 

ʂʘʢ ʛʦʚʦʨʠʣ ʀ.ɺ. ʇʦʪʪʦʩʠʥ, çé ʜʘʞʝ ʠ ʥʘ ʬʦʥʝ ʧʝʨʚʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ɽʨʰʦʚ ʚʳʜʝʣʷʝʪʩʷ ʧʦʠʩʪʠʥʝ 

çʣʦʤʦʥʦʩʦʚʩʢʦʡè ʰʠʨʦʪʦʡ ʩʚʦʠʭ ʠʥʪʝʨʝʩʦʚ ʠ ʨʝʟʫʣʴʪʘʪʦʚè [3]. ʆʙʣʘʜʘʷ ʥʝʟʘʫʨʷʜʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʣʠʜʝʨʘʠ 

ʫʥʠʢʘʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʝʜʚʠʜʝʥʠʷ, ʘʢʘʜʝʤʠʢ ɸʥʜʨʝʡ ʇʝʪʨʦʚʠʯ ɽʨʰʦʚ ʦʩʪʘʚʠʣ ʥʘʤ ʙʦʛʘʪʦʝ ʥʘʩʣʝʜʩʪʚʦ. 

ʅʘʰʝ ʦʙʱʝʩʪʚʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʝʛʦ ʩʣʦʚʘ ʠ ʬʨʘʟʳ, ʥʝ ʟʘʜʫʤʳʚʘʷʩʴ ʦ ʪʦʤ, ʢʦʤʫ ʦʙʷʟʘʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʵʪʠʭ ʚʳʨʘʞʝʥʠʡ, ʩʪʘʚʰʠʭ ʫʞʝ ʧʦʚʩʝʜʥʝʚʥʳʤʠ.  

ɸʢʘʜʝʤʠʢ ɸʥʜʨʝʡ ʇʝʪʨʦʚʠʯ ɽʨʰʦʚ ʙʳʣ ʠʩʪʠʥʥʳʤ ʧʨʦʩʚʝʪʠʪʝʣʝʤ. ɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʯʫ 

ʧʨʠʚʝʩʪʠʥʝʙʦʣʴʰʦʡ ʩʧʠʩʦʢ ʛʘʟʝʪʥʳʭ ʠ ʞʫʨʥʘʣʴʥʳʭ ʧʫʙʣʠʢʘʮʠʡ, ʛʜʝ ʦʥ ʚʳʩʢʘʟʳʚʘʝʪ ʩʚʦʠ ʠʜʝʠ ʠ ʩʫʞʜʝʥʠʷ, 

ʠʥʪʝʨʝʩʥʳʝ ʢʘʢ ʧʨʦʬʝʩʩʠʦʥʘʣʘʤ, ʪʘʢ ʠ ʣʶʜʷʤ, ʜʘʣʸʢʠʤ ʦʪ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

- ʏʝʣʦʚʝʢ ʠ ʤʘʰʠʥʘ// ɿʘ ʥʘʫʢʫ ʚ ʉʠʙʠʨʠ. 1964, 10 ʬʝʚʨʘʣʷ. 

- ɿʘʯʝʤ ʥʘʜʦ ʫʤʝʪʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ?//ʂʚʘʥʪ,1979, ˉ9. ʉ.47ï51. (ʉʦʚʤʝʩʪʥʦ ʩ 

ɻ.ɸ. ɿʚʝʥʠʛʦʨʦʜʩʢʠʤ). 

- ʇʨʘʚʜʘ ʣʠ, ʯʪʦ ʩʢʦʨʦ ʥʘʩ ʙʫʜʫʪ ʫʯʠʪʴ ʥʝ ʫʯʠʪʝʣʷ, ʘ ʨʦʙʦʪʳ?// ʇʠʦʥʝʨʩʢʘʷ ʧʨʘʚʜʘ. 1981, 

ˉ70. ʉ. 3. 

- ʇʨʝʜʤʝʪ ʠ ʧʦʥʷʪʠʝ// ʅʘʫʢʘ ʚ ʉʠʙʠʨʠ. 1983, ˉ32 (18 ʘʚʛ.).  ʉ.4. 

- ʂʦʤʧʴʶʪʝʨʥʳʡ ʚʩʝʦʙʫʯ// ʋʯʠʪʝʣʴʩʢʘʷ ʛʘʟʝʪʘ. 1984, ˉ109 (11 ʩʝʥʪʷʙʨʷ).  ʉ. 9. 

- ʏʝʣʦʚʝʢ ʠ ʢʦʤʧʴʶʪʝʨ// ʀʟʚʝʩʪʠʷ. 1984, ̄  3 (2 ʬʝʚʨʘʣʷ).  ʉ. 2 

- ʗʟʳʢ ʠʣʠ ʣʝʢʩʠʢʦʥ?// ʅʘʫʢʘ ʠ ʞʠʟʥʴ. 1984, ˉ 4. ʉ. 128ï129. 

- ɺʦʧʨʦʩʦʚ ʙʦʣʴʰʝ, ʯʝʤ ʨʝʰʝʥʠʡ// ʋʯʠʪʝʣʴʩʢʘʷ ʛʘʟʝʪʘ. 1985, 25 ʥʦʷʙʨʷ. 

- ɺʪʦʨʘʷ ʛʨʘʤʦʪʥʦʩʪʴ// ʉʤʝʥʘ. 1985, ˉ 17. ʉ. 1. 

- ʂ ʥʘʯʘʣʫ ʦʙʫʯʝʥʠʷ ʦʩʥʦʚʘʤ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ// ʄʘʪʝʤʘʪʠʢʘ ʚ 

ʰʢʦʣʝ. ʄ. 1985, ˉ 4. ʉ. 15ï16. (ʉʦʚʤʝʩʪʥʦ ʩ ɺ.ʄ. ʄʦʥʘʭʦʚʳʤ, ɸ.ɸ. ʂʫʟʥʝʮʦʚʳʤ, ʄ.ʇ. 

ʃʘʧʯʠʢʦʤ ʠ ʜʨ.) 

- ʇʘʨʪʘ XXI  ʚʝʢʘ// ʃʠʪʝʨʘʪʫʨʥʘʷ ʛʘʟʝʪʘ. 1985, 10 ʘʧʨʝʣʷ. 

- ʕɺʄ ʚ ʢʣʘʩʩʝ// ʇʨʘʚʜʘ. 1985, 6 ʬʝʚʨʘʣʷ. 
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- ʕɺʄ ʚ ʤʠʨʝ ʣʶʜʝʡ// ʉʦʚʝʪʩʢʘʷ ʢʫʣʴʪʫʨʘ. 1985, 14 ʘʧʨʝʣʷ. 

- ʕɺʄ ʚ ʰʢʦʣʝ// ʅʝʜʝʣʷ. 1985, ˉ 38. ʉ. 3. 

- ɿʘʯʝʤ ʚʘʤ ʕɺʄ// ʂʦʤʩʦʤʦʣʴʩʢʘʷ ʧʨʘʚʜʘ. 1986, 26 ʤʘʨʪʘ. 

- ʋʨʦʢ ʚʝʜʸʪ ʢʦʤʧʴʶʪʝʨ// ʇʠʦʥʝʨʩʢʘʷ ʧʨʘʚʜʘ. 1986, 20 ʤʘʷ. 

- ʕɺʄ: ʦʩʦʙʝʥʥʦ ʥʝʦʪʣʦʞʥʦ!// ʋʯʠʪʝʣʴʩʢʘʷ ʛʘʟʝʪʘ. 1986, 17 ʘʧʨʝʣʷ. 

- ʇʨʦʩʪʦ ï çʀʥʬʦʨʤʘʪʠʢʘè// ʋʯʠʪʝʣʴʩʢʘʷ ʛʘʟʝʪʘ. 1987, 16 ʘʧʨʝʣʷ. 
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ʈɸɿɺʀʊʀɽ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ ɺʓʏʀʉʃʀʊɽʃʔʅʆʁ ʊɽʍʅʀʂʀ ɺ ʉʉʉʈ ʀ ɺ 

ʈɸʄʂɸʍ ʄɽɾʇʈɸɺʀʊɽʃʔʉʊɺɽʅʅʆʁ ʂʆʄʀʉʉʀʀ (ʄʇʂ) ʉʉʉʈ-ʉʕɺ (1969-1991) 

ɽʢʘʪʝʨʠʥʘ ʄʠʭʘʡʣʦʚʥʘ ʃʘʚʨʠʱʝʚʘ  

ʀʥʩʪʠʪʫʪ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʤ. ɺ.ʇ. ʀʚʘʥʥʠʢʦʚʘ ʈɸʅ  

lavr@ispras.rulavryscheva@gmail.com 

ɸʥʥʦʪʘʮʠʷ ï ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

(ʇʆ),ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ (ɺʊ) ʠʪʝʭʥʦʣʦʛʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʉʉʉʈ ʩʦʛʣʘʩʥʦ ʨʝʰʝʥʠʷʤ 

ʄʝʞʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ ʢʦʤʠʩʩʠʠ (ʄʇʂ) ʧʦ ɺʊ ʉʉʉʈ-ʉʕɺ (ʩʪʨʘʥ ʉʦʚʝʪʘ ʢɻʦʥʦʤʠʯʝʩʢʦʡ 

ʚʟʘʠʤʦʧʦʤʦʱʠ: ɹʦʣʛʘʨʠʷ, ɺʝʥʛʨʠʷ, ɻɼʈ, ʂʫʙʘ, ʇʦʣʴʰʘ, ʈʫʤʳʥʠʷ, ʉʉʉʈ, ʏʝʭʦʩʣʦʚʘʢʠʷ) 1969-1991. 

ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ɺʩʝʩʦʶʟʥʳʝ ʠ ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʥʬʝʨʝʥʮʠʠ, ʩʳʛʨʘʚʰʠʝ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʩʪʘʥʦʚʣʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʊʇ) ʚ ʉʉʉʈ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʙʘʟʦʚʳʝ ʟʘʜʘʯʠ ʄʇʂ: 

ʢʦʦʨʜʠʥʘʮʠʷ ʨʘʟʨʘʙʦʪʢʠ ɺʊ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ,ʩʦʟʜʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ɺʊ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ, ʪʝʭʥʠʢʠ ʠ ʥʘʨʦʜʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ. ʂ 1979 ʛ. ʚ ʉʕɺ ʙʳʣʠ ʩʦʟʜʘʥʳ 111 ʦʨʛʘʥʠʟʘʮʠʡ ʅʀʀʆʂʈ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʨʘʟʨʘʙʦʪʢʫ 

ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ), ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

(ɸʉʅʀ), ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷʤʠ (ɸʉʋ)ʉʉʉʈ-ʉʕɺ. ɺ ʉʉʉʈ ʙʳʣʘ 

ʩʦʟʜʘʥʘ ʢʦʤʠʩʩʠʷ ʧʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ ʧʨʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʢʦʤʠʪʝʪʝ ʧʦ ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ 

(ɻʂʅʊ) ʜʣʷ ʢʦʦʨʜʠʥʘʮʠʠ ʨʘʙʦʪ ʧʦ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ ʩʪʨʘʥʳ. ʂ 1985 ʛ. ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ 

ʂʦʤʧʣʝʢʩʥʘʷ ʇʨʦʛʨʘʤʤʘ (ʂʇ), ʚ ʢʦʪʦʨʫʶʚʦʰʣʠʧʨʦʛʨʘʤʤʳ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʩʪʨʘʥ 

ʉʕɺ (1.1.1-1.1.10) ʜʦ 2000 ʛʦʜʘ. ʆʜʥʘ ʠʟ ʧʨʦʛʨʘʤʤ (1.1.6) çʊʝʭʥʦʣʦʛʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉʕɺè 

ʩʪʘʚʠʣʘ ʩʚʦʝʡ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʫ ʩʨʝʜʩʪʚ ʩʧʝʮʠʬʠʢʘʮʠʠ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʗʇ) ʠ 

ʠʥʪʝʨʬʝʡʩʦʚ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ, ʧʨʦʚʝʜʝʥʠʝ ɺʩʝʩʦʶʟʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ ʧʦ ʊʇ, 

ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ ʧʦ ʊʇ-ʉʕɺ ʠ ʧʫʙʣʠʢʘʮʠʶ ʤʘʪʝʨʠʘʣʦʚ ʚ ʞʫʨʥʘʣʝ çɺʳʯʠʩʣʠʪʝʣʴʥʘʷ 

ʪʝʭʥʠʢʘ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʩʪʨʘʥè ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʞʫʨʥʘʣʘʭ çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè, 

çɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʠʟʠʢʘè ʠ ʜʨʫʛʠʭ. ʇʨʝʜʩʪʘʚʣʝʥʳ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʊʇ ʚ ʧʨʦʝʢʪʘʭ ɺʦʝʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ɺʇʂ) ʠ ɺʦʝʥʥʦ-ʤʦʨʩʢʦʛʦ 

ʬʣʦʪʘ (ɺʄʌ) ʉʉʉʈ (1975-1991).  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ɺʊ, ʕɺʄ, ʇʆ, ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ʆʉ),ʪʨʘʥʩʣʷʪʦʨ, ʦʪʣʘʜʯʠʢ, 

ʪʝʭʥʦʣʦʛʠʷ, ʉʉʉʈ, ɺʊ ʉʕɺ, ʂʇ, ɻʂʅʊ.  

ɺɺɽɼɽʅʀɽ 

ɺ ʩʚʷʟʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʧʝʨʚʳʭ ʩʝʨʠʡʥʳʭ ʕɺʄ (ʉʪʨʝʣʘ, ɹʕʉʄ-2,ʄ-20, ʋʨʘʣ, ʄʠʥʩʢ, ɼʥʝʧʨ ʠ ʜʨ.) ʚ 

ʩʪʨʘʥʝʩ 1955 ʛʦʜʘ ʥʘʯʘʣʦʩʦʟʜʘʚʘʪʴʩʷ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, 

ʪʨʘʥʩʣʷʪʦʨʳ ʩ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʦʪʣʘʜʯʠʢʠ. ʕʪʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʟʘʥʠʤʘʣʠʩʴ ʠ ʩʪʨʘʥʳ ɽʚʨʦʧʳ. ɺ 

1969 ʛ. ʩʦʟʜʘʥʘ ʄʇʂ ʧʦ ɺʊ ʩʪʨʘʥ ʉʕɺ (ʉʦʚʝʪ ʕʢʦʥʦʤʠʯʝʩʢʦʡ ɺʟʘʠʤʦʧʦʤʦʱʠ, 1955). ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ 

ʄʇʂ: ʚʳʨʘʙʦʪʢʘ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠʚ ʦʙʣʘʩʪʠ ɺʊ; ʨʘʟʨʘʙʦʪʢʘ ʩʨʝʜʩʪʚ ɺʊ; ʩʥʠʞʝʥʠʝ ʪʨʫʜʦʝʤʢʦʩʪʠ ʠ 

ʩʪʦʠʤʦʩʪʠ ɺʊ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ɺʊ ʚ ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ, ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ. 

ʇʨʠ ʄʇʂ ʙʳʣʠ ʩʦʟʜʘʥʳ ʂʦʤʠʪʝʪʳ: 

- ʂʦʦʨʜʠʥʘʮʠʦʥʥʳʡ ʎʝʥʪʨ (ʄʦʩʢʚʘ 121314, ʫʣ. ʏʘʡʢʦʚʩʢʦʛʦ 11); 

- ʉʦʚʝʪ ɻʣʘʚʥʳʭ ʢʦʥʩʪʨʫʢʪʦʨʦʚ (ʉɻʂ); 

- ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʩʦʚʝʪ; 

- ʉʦʚʝʪ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʩʨʝʜʩʪʚ ɺʊ ʜʣʷ ʩʦʟʜʘʥʠʷ ɸʉʅʀ, ɸʉʋ, ʉɸʇʈ ʠ ʜʨ.  

ʇʆ ʕɺʄ ʚʢʣʶʯʘʝʪ:  

- ʆʉʧʘʢʝʪʥʦʛʦ ʠ ʤʥʦʛʦʪʝʨʤʠʥʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ; 

- ʪʨʘʥʩʣʷʪʦʨʳ, ʦʪʣʘʜʯʠʢʠ, ʙʠʙʣʠʦʪʝʢʠ ʧʨʦʛʨʘʤʤ, ʧʘʢʝʪʳ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ (ʇʇʇ), 

ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝʢʦʤʧʦʥʝʥʪʳ (ʂʇʀ). 

ʂ 1979 ʛʦʜʫ ʚʉʕɺ ʜʝʡʩʪʚʦʚʘʣʦ 111 ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ. ʆʥʠ ʚʳʧʦʣʥʷʣʠ ʨʘʟʨʘʙʦʪʢʫ ʩʨʝʜʩʪʚ  

ɸʉʅʀ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ (ɸʉʋ ʊʇ), ʉɸʇʈ. 

ʂʘʞʜʘʷ ʩʪʨʘʥʘ ʉʕɺ ʩʦʟʜʘʚʘʣʘ ʩʦʙʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ɺʊ. 
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ɺ 1970-1987 ʛʦʜʘʭ ʚ ʨʘʤʢʘʭ ʉʕɺ ʚ ɻɼʈ ʚʥʝʜʨʝʥʘ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʕɺʄ çɼʥʝʧʨ-2è [18, 21] ʧʦ 

ʄʝʞʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʤʫ ʜʦʛʦʚʦʨʫ ʉʉʉʈ-ɻɼʈ ʜʣʷ ʩʦʟʜʘʥʠʷ ɸʉʋ ʊʇ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ 

(ɹʝʨʣʠʥ, ʃʝʡʧʮʠʛ, ʈʘʢʚʠʮ) ʠ ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʉʧʨʘʚʦʯʥʦʡ ʩʣʫʞʙʳ 09 (1982) [34, 35].  

ɺ 1985 ʛʦʜʫ ʩʦʟʜʘʥʘ ʂʦʤʧʣʝʢʩʥʘʷ ʇʨʦʛʨʘʤʤʘ (ʂʇ) ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʩʪʨʘʥ ʉʕɺ (ʂʇ 

ʊʇ ʉʕɺ) ʜʦ2000 ʛ.  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʂʇ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝʧʨʦʛʨʘʤʤʳ 1.1.1-1.1.10. 

ʇʨʝʜʩʪʘʚʣʷʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ: 

- 1.1.4 çʈʘʟʨʘʙʦʪʢʘ ʠ ʦʩʚʦʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʕɺʄ, 

ʩʦʟʜʘʚʘʝʤʳʭ ʚ ʩʦʩʪʘʚʝ çɽʜʠʥʦʡ ʩʠʩʪʝʤʳ ʕɺʄè (ɽʉ ʕɺʄ) ʠ çʉʠʩʪʝʤʳ ʤʘʣʳʭ ʤʘʰʠʥè (ʉʄ 

ʕɺʄ); 

- 1.1.6. çʊʝʭʥʦʣʦʛʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷè ʉʕɺ ʜʦ 2000 ʛʦʜʘ; 

- 1.1.9 çʇʨʦʚʝʜʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤè.  

ɻʂʅʊ ʟʘʢʣʶʯʘʣ ʜʦʛʦʚʦʨʳ ʧʦ ʵʪʠʤ ʧʨʦʛʨʘʤʤʘʤ ʩʥʘʫʯʥʳʤʠ ʠʥʩʪʠʪʫʪʘʤʠ ʩʪʨʘʥʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʘʩʧʝʢʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʢʠ.  

ɺ ʧʝʨʠʦʜ 1965-1990 ʛʦʜʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʠ ɺʩʝʩʦʶʟʥʳʝ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʊʇ ʚ 

ʛʦʨʦʜʘʭ ʂʠʝʚʝ, ʄʦʩʢʚʝ, ʅʦʚʦʩʠʙʠʨʩʢʝ, ʂʘʣʠʥʠʥʝ, ʊʘʣʣʠʥʥʝ, ʈʠʛʝ, ʊʙʠʣʠʩʠ, ʂʠʰʠʥʝʚʝ, ʗʣʪʝ, ɹʝʨʣʠʥʝ, 

ɼʨʝʟʜʝʥʝ, ʉʦʬʠʠ, ɹʫʜʘʧʝʰʪʝ ʠ ʜʨ.  

ʈɸɿɺʀʊʀɽ ʇʆ ʆʊɽʏɽʉʊɺɽʅʅʓʍ ʕɺʄ 

ʅʘ ʧʝʨʚʳʭ ʕɺʄ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʨʝʰʘʣʠʩʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʘʣʛʦʨʠʪʤʳ ʢʦʪʦʨʳʭ ʦʧʠʩʳʚʘʣʠʩʴ 

ʛʨʘʬ-ʩʭʝʤʘʤʠ (ɸ.ɸ. ʃʷʧʫʥʦʚ, ʖ.ʀ. ʗʥʦʚ, 1955) [1], ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʦʧʝʨʘʮʠʷʤʠ ʜʝʪʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʦ 

ʚʨʝʰʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʠ ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ (ɺ.ʄ. ɻʣʫʰʢʦʚ, 1957) [2], ʩʠʤʚʦʣʴʥʳʤ ʟʘʜʘʥʠʝʤ 

ʘʣʛʦʨʠʪʤʦʚ ʨʝʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ (ɸ.ʀ. ʂʠʪʦʚ) [3], ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʘʣʛʦʨʠʪʤʦʚ ʦʧʠʩʘʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ ʢʦʜ ʢʦʤʘʥʜ ʠʜʘʥʥʳʭ ʕɺʄ ʧʨʦʛʨʘʤʤʠʨʫʶʱʝʡ ʧʨʦʛʨʘʤʤʦʡ (ɸ.ʇ. ɽʨʰʦʚ, 1958) [4], 

ʨʝʘʣʠʟʘʮʠʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʟʘʜʘʯ ʚ ʄɻʋ ʚ ʙʠʙʣʠʦʪʝʢʘʭ ʩʪʘʥʜʘʨʪʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʧʦʜʧʨʦʛʨʘʤʤ (1958) ʜʣʷ ʕɺʄ [5]. ʆʧʳʪ ʙʠʙʣʠʦʪʝʢ ʧʦʜʧʨʦʛʨʘʤʤ ʧʨʠʥʷʣ ʤʘʩʩʦʚʳʡ ʭʘʨʘʢʪʝʨ ʚ ʨʘʟʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʠ ʉʦʚʝʪ ʄʠʥʠʩʪʨʦʚ ʉʉʉʈ ʧʨʠʥʷʣ ʨʝʰʝʥʠʝ ʦ ʩʦʟʜʘʥʠʠ ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʭ 

ʬʦʥʜʦʚ ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʦʛʨʘʤʤ (ʈʌɸʇ, 1961) ʚʦ ʚʩʝʭ ʨʝʩʧʫʙʣʠʢʘʭ ʉʉʉʈ.ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʕɺʄ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʨʘʟʨʘʙʦʪʘʪʴ ʦʧʝʨʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ, ʪʨʘʥʩʣʷʪʦʨʳ, ʠʥʪʝʨʧʨʝʪʘʪʦʨʳ, ʦʪʣʘʜʯʠʢʠ, ʟʘʛʨʫʟʯʠʢʠ, ʤʦʥʠʪʦʨʳ. ʅʘʯʠʥʘʷ ʩ 1960-ʭ ʛʦʜʦʚ ʜʣʷ 

ʬʦʨʤʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʨʝʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʷʟʳʢʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: ʫʥʠʚʝʨʩʘʣʴʥʳʡ Algol 60; ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ Fortran; ʵʢʦʥʦʤʠʯʝʩʢʠʡ COBOL; 

ʣʦʛʠʯʝʩʢʠʝ Smalltalk, Snobol; ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ PL/1, Modula ʠ ʜʨʫʛʠʝ. ʇʝʨʚʳʤ ʨʝʘʣʠʟʦʚʘʥʥʳʤ ʗʇ ʚ ʉʉʉʈ 

ʩʪʘʣ Algol 60, ʪʨʘʥʩʣʷʪʦʨʳ ʩ ʢʦʪʦʨʦʛʦ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʥʝʩʢʦʣʴʢʠʤʠ ʢʦʣʣʝʢʪʠʚʘʤʠ ʠʥʩʪʠʪʫʪʦʚ ɸʢʘʜʝʤʠʠ 

ʥʘʫʢ ʉʉʉʈ ʥʘʧʝʨʚʳʭ ʕɺʄ. 

ʉʆɿɼɸʅʀɽ ʆʇɽʈɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ ʀ ʉʀʉʊɽʄ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ. 

ʇʨʦʛʨʘʤʤʠʨʫʶʱʠʝ ʧʨʦʛʨʘʤʤʳ (ʇʇ). ʇʝʨʚʘʷ ʇʇ ʜʣʷ ʷʟʳʢʘ ʦʧʝʨʘʪʦʨʥʳʭ ʩʭʝʤ ʃʷʧʫʥʦʚʘ ɸ.ɸ. ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʦʪʜʝʣʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʀʥʩʪʠʪʫʪʝ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ (ʀʇʄ) ʚ 1954 ʛ. ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʄ.ʈ. ʐʫʨʳ-ɹʫʨʳ (ʉ.ʉ. ʂʘʤʳʥʠʥ ʠ ʕ.ɿ. ʃʶʙʠʤʩʢʠʡ) ʠ ʥʘʟʚʘʥʘ ʇʇ1, ʘ ʚ 1955 ʛʦʜʫ ʜʣʷ 

ʤʘʰʠʥʳ çʉʪʨʝʣʘè ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʪʨʘʥʩʣʷʪʦʨ ʩ ʷʟʳʢʘ ʛʨʘʬ-ʩʭʝʤ ʃʷʧʫʥʦʚʘ (ʇʇ2). ɺ 1958 ʛ ʩʦʟʜʘʥʘ 

ʠʥʪʝʨʧʨʝʪʠʨʫʶʱʘʷ ʩʠʩʪʝʤʘ ʀʉ-2 (ʄ.ʈ. ʐʫʨʘ-ɹʫʨʘ).  

ɺ 60-ʭ ʛʦʜʘʭ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʗʇ ɸlgol 60 ʥʘʯʘʣʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʉʇ) ï 

ʪʨʘʥʩʣʷʪʦʨʳ ʠ ʦʪʣʘʜʯʠʢʠ ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʬʦʨʤʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʟʘʜʘʯ ʚ ʵʪʦʤ ʗʇ ʚ 

ʧʨʦʛʨʘʤʤʳ ʚ ʢʦʜʘʭʢʦʤʘʥʜ ʕɺʄ. ʊʨʘʥʩʣʷʪʦʨʳ (ʊɸ) ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʚ ʨʷʜʝ ʦʨʛʘʥʠʟʘʮʠʡ ʉʉʉʈ: ʊɸ1 

ʉ.ʉ. ʃʘʚʨʦʚ (ʆʂɹ-1, 1962); ʊɸ2 ï ʄ.ʈ. ʐʫʨʘ-ɹʫʨʘ ʠ ʕ.ɿ. ʃʶʙʠʤʩʢʠʡ (ʀʇʄ, 1963); ɸʣʴʬʘ-ʩʠʩʪʝʤʘ ï 

ʨʫʩʩʢʘʷ ʚʝʨʩʠʷ ʷʟʳʢʘ Aʣʛʦʣ-60 ɸ.ʇ. ɽʨʰʦʚ (ʉʆ ɸʅ ʉʉʉʈ, 1964); ʊɸ4 ʠ Cobol ï ɽ.ʃ. ʖʱʝʥʢʦ, 

ɽ.ʄ. ʃʘʚʨʠʱʝʚʘ (ʀʂ ɸʅ ʋʉʉʈ, 1967); ʪʨʘʥʩʣʷʪʦʨ ʩ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʷʟʳʢʘ ɸʃʄʆ (ʃʶʙʠʤʩʢʠʡ ɿ.ɿ., 1965). 

ɿʘʪʝʤ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʪʨʘʥʩʣʷʪʦʨ ʩ ʷʟʳʢʘ ɸʃɻʆʃ 68 (ɻ.ʉ. ʎʝʡʪʠʥ, ɸ.ʅ. ʊʝʨʝʭʦʚ, ʃɻʋ 1968ï1991) 

ʜʣʷ ʉʄ1, ʉʄ2 ʠ ɽʉ ʕɺʄ. ʇʨʦʛʨʘʤʤʳ ʚ ʷʟʳʢʝ ɸʃɻʆʃ-68 ʧʝʨʝʚʦʜʠʣʠʩʴ ʚ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʷʟʳʢ, ʘ ʟʘʪʝʤ ʚ 

ʢʦʜ ʢʦʥʢʨʝʪʥʦʡ ʤʘʰʠʥʳ. 

ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɽ.ʃ. ʖʱʝʥʢʦ ʙʳʣʠ ʩʜʝʣʘʥʳ ʪʨʘʥʩʣʷʪʦʨʳ ʩ ɸʜʨʝʩʥʦʛʦ ʷʟʳʢʘ ʜʣʷ ʕɺʄ: ʄʕʉʄ, 

ʇʨʦʤʠʥʴ, ɼʥʝʧʨ-1, 2, ʄ-20, ʨʝʘʣʠʟʦʚʘʥ ʙʠʙʣʠʦʪʝʯʥʳʡ ʤʝʪʦʜ ʧʦʜʧʨʦʛʨʘʤʤ ɺ.ʄ. ɻʣʫʰʢʦʚʳʤ, 

ɽ.ɸ. ɾʦʛʦʣʝʚʳʤ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʪʨʘʥʩʣʷʪʦʨʳ ʜʣʷ ʗʇ Fortran, PL/1, Cobol, ʇʨʦʣʦʛ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʘ 

ʤʘʰʠʥʘʭ ɹʕʉʄ-6, ʄʠʥʩʢ 32, ɼʥʝʧʨ1, 2 ʠ ʜʨ. (www.computer-museum.ru) [10-14].  
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ɺ ʧʝʨʠʦʜ 70-ʭ ʛʦʜʦʚ ʙʳʣʠ ʩʦʟʜʘʥʳ ʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʦʛʨʘʤʤ ï ʈʊʂ ʜʣʷ ɹʕʉʄ-6 

ʠ ɽʉ ʕɺʄ [16], ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʕʇʉʀʃʆʅ, ɹɸʈʉ, ɺɽʊɸ, ʉʂɸʊ [22], ɸʇʈʆʇ 

[23, 24]. ʅʘʟʚʘʥʥʳʝ ʗʇ, ʪʨʘʥʩʣʷʪʦʨʳ ʩ ʗʇ ʠ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʘ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʕɺʄ ʜʦ 1989 [15-18].  

ɺ 60-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ʆʉ) ʩʦʟʜʘʚʘʣʠʩʴ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʃ.ʅ. ʂʦʨʦʣʸʚʘ ʚ ʀʥʩʪʠʪʫʪʝ ʪʦʯʥʦʡ ʤʝʭʘʥʠʢʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʄ.ʈ. ʐʫʨʳ-ɹʫʨʳ ʚ ʀʥʩʪʠʪʫʪʝ 

ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ, ʅ.ʅ. ɻʦʚʦʨʫʥʘ ʚ ʆʙʲʝʜʠʥʸʥʥʦʤ ʠʥʩʪʠʪʫʪʝ ʷʜʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ɸ.ʇ. ɽʨʰʦʚʘ, 

ɺ.ʄ. ɻʣʫʰʢʦʚʘ. ʆʉ ʩʪʘʣʠ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʕɺʄ.  

ʈʘʟʨʘʙʦʪʢʘ ʇʆ ʩʪʘʣʘ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʠ ɻʂʅʊ ʉʉʉʈ ʷʚʣʷʣʩʷ ʢʦʦʨʜʠʥʘʪʦʨʦʤ ʵʪʠʭ 

ʨʘʙʦʪ. ʇʨʠʝʤ ʇʆ ʕɺʄ ʧʨʦʚʦʜʠʣʩʷ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʤʠ ʢʦʤʠʩʩʠʷʤʠ ʚʦ ʛʣʘʚʝ ʩ ʘʢʘʜʝʤʠʢʦʤ ɸ.ɸ. 

ɼʦʨʦʜʥʠʮʳʥrʤ [6, 7, 9].  

ɼʣʷ ɹʕʉʄ-6 ʙʳʣʠ ʩʦʟʜʘʥʳ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ çɼʠʩʧʝʪʯʝʨ ɼ-68è ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʃ.ʅ. 

ʂʦʨʦʣʸʚʘ, çɼʠʩʧʝʪʯʝʨ ʅɼ-70è ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɺ.ʇ. ʀʚʘʥʥʠʢʦʚʘ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʣʠ: ʤʥʦʛʦʟʘʜʘʯʥʳʡ 

ʨʝʞʠʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʤʥʦʛʦʪʝʨʤʠʥʘʣʴʥʫʶ ʨʘʙʦʪʫ ʚ ʜʠʘʣʦʛʦʚʦʤ ʨʝʞʠʤʝ, ʧʘʨʘʣʣʝʣʴʥʫʶ ʩ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯ 

ʨʘʙʦʪʫ ʫʩʪʨʦʡʩʪʚ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ. ʕʪʠ ʆʉ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʎʝʥʪʨʘʭ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʝʪʘʤʠ 

ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʚ ʙʘʣʣʠʩʪʠʯʝʩʢʠʭ ʠ ʪʝʣʝʤʝʪʨʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ʙʦʣʝʝ 20 ʣʝʪ. 

ʆʉ ʀʇʄ ʜʣʷ ɹʕʉʄ-6 ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʣʣʝʢʪʠʚʦʤ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʄ.ʈ. ʐʫʨʳ-ɹʫʨʳ, ʧʨʠ 

ʫʯʘʩʪʠʠ ʀ.ɹ. ɿʘʜʳʭʘʡʣʦ, ʉ.ʉ. ʂʘʤʳʥʠʥʘ ʠ ʕ.ɿ. ʃʶʙʠʤʩʢʦʛʦ. ɺ ʥʝʡ ʨʝʘʣʠʟʦʚʘʥʳ ʤʝʭʘʥʠʟʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʟʘʜʘʯ ʠ ʧʨʦʮʝʩʩʦʚ, ʦʙʨʘʙʦʪʢʠʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤ.  

ʄʦʥʠʪʦʨʥʘʷ ʩʠʩʪʝʤʘ çɼʫʙʥʘè (ʅ.ʅ. ɻʦʚʦʨʫʥ ʠ ɺ.ʇ. ʐʠʨʠʢʦʚ) ʚʳʧʦʣʥʷʣʘ ʫʧʨʘʚʣʝʥʠʝ ʟʘʜʘʥʠʷʤʠ, 

ʙʠʙʣʠʦʪʝʯʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ɽʚʨʦʧʝʡʩʢʠʭ ʧʨʦʛʨʘʤʤ CERN ʥʘ ʗʇ ʌʦʨʪʨʘʥ, ɸʣʛʦʣ, 

ʇʘʩʢʘʣʴ. 

ɼʠʩʧʝʪʯʝʨ ɼɼ3 (ɺ.ʄ. ɻʣʫʰʢʦʚ, ɸ.ʀ. ʅʠʢʠʪʠʥ, 1966) ʕɺʄ çɼʥʝʧʨ-2è ʫʧʨʘʚʣʷʣ ʥʘ ʢʦʥʚʝʡʝʨʥʦʡ 

ʦʩʥʦʚʝ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʧʘʤʷʪʴʶ ʠ ʜʘʥʥʳʤʠ, ʧʨʝʨʳʚʘʥʠʝʤʠ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯ ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ ʠ ʧʘʨʘʣʣʝʣʴʥʦʤ 

ʨʝʞʠʤʘʭ. ʕʪʠ ʚʦʟʤʦʞʥʦʩʪʠ ʆʉ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʩʦʟʜʘʥʠʶ ɸʉʋ ʊʇ ʮʚʝʪʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ ʚ ɻɼʈ ʠ ɸʉʋ 

ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ ʚ ɹʦʣʛʘʨʠʠ.  

ʉʠʩʪʝʤ ʘʨʟʘʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ɸʀʉʊ-0 ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʕɺʄ ʄ-220 (ɸ.ʇ. ɽʨʰʦʚ, ɻ.ʀ. ʂʦʞʫʭʠʥ, 

ʀ.ɺ. ʇʦʪʪʦʩʠʥ) ʠ ʄʠʥʩʢ-2 (ɸ. ʅʝʤʝʥʤʘʥ). [9,10]. ʉʦʟʜʘʚʘʝʤʳʝ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʕɺʄ ʦʧʝʨʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ ʠ ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ ʤʥʦʛʠʭ ɺʩʝʩʦʶʟʥʳʭ ʠ ʄʝʞʜʫʥʘʨʦʜʥʳʭ 

ʢʦʥʬʝʨʝʥʮʠʷʭ ʉʉʉʈ-ʉʕɺ (1968-1992).  

ʅɸʋʏʅʆ-ʊɽʍʅʀʏɽʉʂʀɽ ʈɸɿʈɸɹʆʊʂʀ ʄʇʂ ʇʆ ɺʊ ʉʕɺ 

ʇʝʨʚʳʝ ʕɺʄ ʙʳʣʠ ʣʘʤʧʦʚʳʝ ʠ ʛʨʦʤʦʟʜʢʠʝ, ʟʘʥʠʤʘʣʠ ʤʥʦʛʦ ʰʢʘʬʦʚ. ʕʣʝʤʝʥʪʥʘʷ ʙʘʟʘ ʕɺʄ 

ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʘʩʴ. ɿʘʨʫʙʝʞʥʘʷ ʵʣʝʤʝʥʪʥʘʷ ʙʘʟʘ ʩʦʚʤʝʩʪʥʦ ʩ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʙʘʟʦʡ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʪʨʘʥʘʤʠ ʉʕɺ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʕɺʄ ʚ ʨʘʤʢʘʭ ʄʇʂ ʧʦ ɺʊ ʉʕɺ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʣʠʩʴ ʚ 

ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ, ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʩʦʟʜʘʥʠʷ ʧʨʠʙʦʨʦʚ ʜʣʷ 

ʤʝʜʠʮʠʥʳ ʠ ʙʠʦʣʦʛʠʠ. ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʕɺʄ ʚʳʧʫʩʢʘʣʠʩʴ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʪʨʘʥʳ (ʄʦʩʢʚʘ, ʂʘʟʘʥʴ, ʇʝʥʟʘ, 

ʈʠʛʘ, ʉʝʚʝʨʦʜʦʥʝʮʢ, ʄʠʥʩʢ, ʂʠʝʚ, ʃʝʥʠʥʛʨʘʜʠ ʜʨ.) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ 

ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ.  

ɺ ʦʢʪʷʙʨʝ 1968 ʛʦʜʘ ʚ ʄʦʩʢʚʝʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʝʨʚʘʷ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʚʳʩʪʘʚʢʘ ʕɺʄ. ʅʘ ʥʝʡ ʙʳʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʘʨʫʙʝʞʥʳʝ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʕɺʄ (IBM-360, CDC, General Electric, Bull, ʈʦʙʦʪʨʦʥ, Intel, 

Apple, ɼʥʝʧʨ-2, ʅʘʠʨʠ, ʉʄ-1, 2. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ɻɼʈ ʥʘ ʚʳʩʪʘʚʢʝ ʜʦʛʦʚʦʨʠʣʠʩʴ ʩ ɺʥʝʰʪʦʨʛʵʢʩʧʦʨʪʦʤ ʦ 

ʧʦʢʫʧʢʝ ʋɺʂ çɼʥʝʧʨ-2è ʜʣʷ ʩʦʟʜʘʥʠʷ ʚ ɻɼʈ ɸʉʋ ʊʇ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ ʟʘʚʦʜʘʭ ʚ 

ɹʝʨʣʠʥʝ, ʃʝʡʧʮʠʛʝ, ʈʘʢʚʠʮʝ [8]. ʈʘʟʨʘʙʦʪʢʦʡ ʊʇ ʉʕɺ ʫʧʨʘʚʣʷʣ ʉʦʚʝʪ ɻʣʘʚʥʳʭ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʉʉʉʈ-ʉʕɺ ʚ 

ʧʣʘʥʝ ʩʦʟʜʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ, ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ɺʊ [17-20]. 

ʈʘʙʦʯʘʷ ʛʨʫʧʧʘ ʧʦ ɸʉʋ ʠ ʉɸʇʈ ʄʇʂ ʨʘʟʨʘʙʦʪʘʣʘ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʧʘʢʝʪʦʚ ʧʨʠʢʣʘʜʥʳʭ 

ʧʨʦʛʨʘʤʤ (ʇʇʇ), ɸʉʋ, ɸʉʋ ʊʇ, ʉɸʇʈ ʜʣʷ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʵʥʝʨʛʝʪʠʢʠ, ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ, 

ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ. ɼʦ 1979 ʛʦʜʘ ʚ ʉʕɺ ʜʝʡʩʪʚʦʚʘʣʦ 111 ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ 

ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʆʥʠ ʟʘʥʠʤʘʣʠʩʴ ʩʦʟʜʘʥʠʝʤ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ɸʉʋ ʊʇ, ʉɸʇʈ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ɺʊ.  

ɺ 1977 ʛʦʜʫ ʧʨʝʜʩʝʜʘʪʝʣʴ ɻʦʩʧʣʘʥʘ ʉʉʉʈ ʄ.ɽ. ʈʘʢʦʚʩʢʠʡ ʚʦʟʛʣʘʚʠʣ ʞʫʨʥʘʣ çɺʳʯʠʩʣʠʪʝʣʴʥʘʷ 

ʪʝʭʥʠʢʘ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʩʪʨʘʥè ʧʨʠ ʠʟʜʘʪʝʣʴʩʪʚʝ çʉʪʘʪʠʩʪʠʢʘè ʜʣʷ ʦʧʫʙʣʠʢʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ʧʦ ɺʊ, ɸʉʋ, ɸʉʋ ʊʇ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ, ʧʨʦʤʳʰʣʝʥʥʳʤ, ʥʘʨʦʜʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʩʠʩʪʝʤʘʤ, ʘ ʪʘʢʞʝ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʪʦʨʛʦʚʣʝ ʩʨʝʜʩʪʚʘʤʠ ɺʊ ʉʕɺ. ʂ 1989 ʛ. ʚ ʞʫʨʥʘʣʝ 

çɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʩʪʨʘʥè ʧʦ ʵʪʠʤ ʧʨʦʙʣʝʤʘʤ ʙʳʣʦ ʦʧʫʙʣʠʢʦʚʘʥʦ ʦʢʦʣʦ 1000 

ʩʪʘʪʝʡ.  

ɺ 1965-1985ʛʛ. ʚ ʩʪʨʘʥʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ: ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ɸʉʋ ʠ ʉɸʇʈ (ɻʣʫʰʢʦʚ ɺ.ʄ., 

ʂʠʪʦʚ ɸ.ʀ.); ʥʦʚʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ɺʊ; 140 ʇʇʇ, 10 ʉɸʇʈ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʝ ʠ 

ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʤʠʥʠʕɺʄ ï ʄʀʈ, ʅɸʀʈʀ, ʩʝʨʠʶ ʕɺʄ çʕʣʝʢʪʨʦʥʠʢʘè. ʇʦ ʂʇ ʉʕɺ ʚ 

ɻɼʈ ʨʘʟʨʘʙʦʪʘʥʘ ʕɺʄ çʈʦʙʦʪʨʦʥ-300è, ʩʨʝʜʩʪʚʘ ʧʝʯʘʪʠ, ʧʦʜʛʦʪʦʚʢʠ ʜʘʥʥʳʭ ʠ ʧʨʦʛʨʘʤʤ, ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 
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ʧʦ ʢʘʥʘʣʘʤ ʩʚʷʟʠ ʠ ʫʧʨʘʚʣʷʶʱʠʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʢʦʤʤʫʪʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʚʷʟʠ çʅʝʚʘ-1ʄè (1982) ʠ 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʧʨʘʚʦʯʥʘʷ ʩʣʫʞʙʘ ç09è ʥʘ ʙʘʟʝ çʅʝʚèr (1985) [34, 35]. 

ʇʦʩʣʝ ʚʳʩʪʘʚʢʠ ʕɺʄ ʚ ʄʦʩʢʚʝ ʚ 1969 ʛ. ʙʳʣʘ ʩʦʟʜʘʥʘ ʄʇʂ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʦʮʩʪʨʘʥ. ʄʇʂ 

ʨʫʢʦʚʦʜʠʣʘ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʕɺʄ ʚ ʉʉʉʈ-ʉʕɺ ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʝʜʠʥʳʭ ʩʪʘʥʜʘʨʪʘʭ, ʩ ʩʦʚʤʝʩʪʠʤʳʤ ʇʆ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʧʝʨʠʬʝʨʠʡʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

ʇʦʩʣʝ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʚʳʩʪʘʚʢʠ ʕɺʄ (1968) ʚ ʄʦʩʢʚʝ ʬʠʨʤʘ BMHW ɻɼʈ ʦʬʦʨʤʠʣʘ ʧʦʢʫʧʢʫ ʋɺʂ 

çɼʥʝʧʨ-2è ʧʦ ʜʦʛʦʚʦʨʫ ɺʥʝʰʪʦʨʛʵʢʩʧʦʨʪʘ ʉʉʉʈ-ɻɼʈ 1969 ʛʦʜʘ. ʋɺʂ çɼʥʝʧʨ-2è ʚ ʵʢʩʧʦʨʪʥʦʤ ʠʩʧʦʣʥʝʥʠʠ 

ʧʦʩʪʘʚʣʝʥ ʚ ɻɼʈ (ɹʝʨʣʠʥ, ɺʎ BMHW) ʜʣʷ ʩʦʟʜʘʥʠʷ ɸʉʋ ʊʇ ʮʚʝʪʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ (ɹʝʨʣʠʥ-ʃʝʡʧʮʠʛ-

ʈʘʢʫʚʠʮ). ʆʪʚʝʪʩʪʚʝʥʥʳʤ ʧʦ ʵʪʦʤʫ ʜʦʛʦʚʦʨʫ ʙʳʣ ʘʢʘʜʝʤʠʢ ɺ.ʄ. ɻʣʫʰʢʦʚ. ʆʥ ʧʦʜʛʦʪʦʚʠʣ ʢʦʣʣʝʢʪʠʚ ɺʎ ʢ 

ʦʩʚʦʝʥʠʶ ʤʝʪʦʜʠʢʠ ʩʦʟʜʘʥʠʷ ɸʉʋ ʊʇ ʟʘʚʦʜʦʚ ʃʝʡʧʮʠʛʘ ʠ ʈʘʢʚʠʮʘ. ʉʦʟʜʘʥʥʘʷ ʚ ɻɼʈ ɸʉʋ ʊʇ ʧʨʦʠʟʚʦʜʠʣʘ 

ʫʧʨʘʚʣʝʥʠʝ ʚʳʧʫʩʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʩʨʝʜʩʪʚ ɺʊ ʜʣʷ ʤʝʜʠʮʠʥʳ, ʪʝʣʝʬʦʥʠʠ ʠ 

ʵʣʝʢʪʨʦʥʠʢʠ [18-21]. 

ʆʉ ʀ ʉʀʉʊɽʄɸ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ ʋɺʂ çɼʅɽʇʈ-2è 

ʆʉ ʠ ʩʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ɸʚʪʦʢʦʜ, ɸʃɻɸʄʉ ʠ ʂʆɹʆʃ) ʜʣʷ çɼʥʝʧʨ-2è ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʅʠʢʠʪʠʥʘ ɸ.ʀ ʠ ʖʱʝʥʢʦ ɽ.ʃ. (1963-1967). ʆʉ ʋɺʂ çɼʥʝʧʨ-2è ʦʩʥʦʚʳʚʘʣʘʩʴ ʥʘ 

ʦʨʠʛʠʥʘʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʕɺʄ ʩ ʧʝʨʝʤʝʥʥʦʡ ʜʣʠʥʦʡ ʩʣʦʚʘ ʧʘʤʷʪʠ ʜʦ 128 ʩʠʤʚʦʣʦʚ ʠ ʧʝʨʝʤʝʥʥʦʡ 

ʨʘʟʨʷʜʥʦʩʪʴʶ (16, 32 ʠ 64); ʩ ʢʘʥʘʣʘʤʠ ʩʚʷʟʝʡ (ʜʦ 32) ʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ (ʜʦ 96), ʩ ʩʠʩʪʝʤʦʡ 

ʧʨʝʨʳʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʆʉ, ʜʠʘʣʦʛʦʚʦʛʦ ʜʠʩʧʝʪʯʝʨʘ ɼɼ-2 ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʜʘʥʥʳʤʠ ʠ 

ʚʳʧʦʣʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤ. 

ʉʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʉʇ) ʋɺʂ çɼʥʝʧʨ-2è ʚʢʣʶʯʘʣʘ: ʪʨʘʥʩʣʷʪʦʨʳ ʩ ʷʟʳʢʦʚ ɸʚʪʦʢʦʜ, ɼ-

ɸʣʛʘʤʩ ʠ ʂʦʙʦʣ; ʩʠʩʪʝʤʫ ʜʠʘʣʦʛʦʚʦʡ ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤ ɼɼ 1 ʟʘ ʪʝʨʤʠʥʘʣʘʤʠ; ʢʦʤʧʠʣʷʪʦʨʩ ʷʟʳʢʘ SQL ʜʣʷ 

ʨʘʙʦʪʳ ʉʋɹɼ IMS. ʊʨʘʥʩʣʷʪʦʨʳ ʩ ʫʢʘʟʘʥʥʳʭ ʷʟʳʢʦʚ ʜʣʷ ʋɺʂ çɼʥʝʧʨï2è ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʥʦʚʳʤ 

ʤʝʪʦʜʦʤ ʘʥʘʣʠʟʘ ʠ ʧʝʨʝʚʦʜʘ ʬʦʨʤʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤ ʚ ʗʇ ʚ ʚʳʭʦʜʥʦʡ ʢʦʜ [14, 21, 33].  

ʆʉ ʠ ʉʇ ʧʨʦʰʣʠ ʫʩʧʝʰʥʳʝ ʠʩʧʳʪʘʥʠʷʥʘ ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʂʦʤʠʩʩʠʠʚ 1967 ʛʦʜʫ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ɺʋʄ ʧʦʜ ʧʨʝʜʩʝʜʘʪʝʣʴʩʪʚʦʤ ʜʠʨʝʢʪʦʨʘ ɺʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ɸʅ ʉʉʉʈ ʘʢʘʜʝʤʠʢʘ ɸ.ɸ. 

ɼʦʨʦʜʥʠʮʳʥʘ ʠ ʘʢʘʜʝʤʠʢʘ ɺ.ʄ. ɻʣʫʰʢʦʚʘ. ɺ ʩʦʩʪʘʚ ʵʪʦʡ ʢʦʤʠʩʩʠʠ ʚʭʦʜʠʣʠ: ʂʦʨʦʣʝʚ ʃ.ʅ., ʌʨʦʣʦʚ ɺ.ɼ., 

ʉʪʦʛʥʠʡ ɸ.ɸ., ʖʱʝʥʢʦ ɽ.ʃ., ʅʠʢʠʪʠʥ ɸ.ʀ., ʂʫʭʘʨʯʫʢ ɸ.ʅ. [18, 21]. ɺʥʝʜʨʝʥʠʝʤ ʋɺʂ ʚ ɻɼʈ ʟʘʥʠʤʘʣʠʩʴ 

ʩʧʝʮʠʘʣʠʩʪʳ ʆʉ ʠ ʉʇ ʚ ʩʦʩʪʘʚʝ 10 ʯʝʣʦʚʝʢ, ʥʘʯʠʥʘʷ ʩ ʫʩʪʘʥʦʚʢʠ ʋɺʂ çɼʥʝʧʨ-2è ʚ ɹʝʨʣʠʥʝ, ʟʘʧʫʩʢʘ ʆʉ ʠ 

ʉʇ (1970-1974). ʆʪʚʝʪʩʪʚʝʥʥʳʤ ʟʘ ʚʥʝʜʨʝʥʠʝ ʋɺʂ çɼʥʝʧʨ-2èʝʛʦ ʆʉ ʠ ʉʇ ʙʳʣ ʘʢʘʜʝʤʠʢ ɺ.ʄ. ɻʣʫʰʢʦʚ. ʆʥ 

ʯʠʪʘʣ ʣʝʢʮʠʠ ʩʧʝʮʠʘʣʠʩʪʘʤ ɻɼʈ ʥʘ ʥʝʤʝʮʢʦʤ ʷʟʳʢʝ ʧʦ ʩʦʟʜʘʥʠʶ ɸʉʋ ʊʇ ʚ ʤʝʪʘʣʣʫʨʛʠʠ. ɹʦʣʝʝ 15 ʣʝʪ ʋɺʂ 

çɼʥʝʧʨï2è ʵʢʩʧʣʫʘʪʠʨʦʚʘʣʩʷ ʚ ɻɼʈ ʚ ɸʉʋ ʊʇ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʚʳʧʫʩʢʘʣʠʩʴ ʩʨʝʜʩʪʚʘ ɺʊ ʧʦ ʪʝʣʝʬʦʥʠʠ, 

ʵʣʝʢʪʨʦʥʠʢʝ ʠ ʙʠʦʪʝʭʥʠʢʝ. ɺ ʨʘʤʢʘʭ ʜʦʛʦʚʦʨʘ ʩ ɻɼʈ ʧʨʦʚʦʜʠʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʋʧʨʘʚʣʷʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ 

ʢʦʤʤʫʪʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʚʷʟʠ çʅʝʚʘ-1ʄè ʠ ʩʦʚʤʝʩʪʥʦʝ ʩʦʟʜʘʥʠʝ ʧʝʨʚʦʡ ʚ ɽʚʨʦʧʝ çɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʩʧʨʘʚʦʯʥʦʡ ʩʣʫʞʙʳ ç09è [34,35]. ɿʘ ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʘʭ ʧʦ ʄʝʞʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʤʫ ʜʦʛʦʚʦʨʫ ʉʉʉʈ-ɻɼʈ ʚʩʝ 

ʯʣʝʥʳ ʛʨʫʧʧʳ ʀʂ ɸʅ ʋʉʉʈ ʙʳʣʠ ʥʘʛʨʘʞʜʝʥʳ ʟʦʣʦʪʳʤ ʦʨʜʝʥʦʤ ʜʨʫʞʙʳ ɻɼʈ-ʉʉʉʈ, ʟʥʘʢʦʤ çɻʝʨʦʡ 

ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʪʨʫʜʘ ɻɼʈè ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʤʠ ʛʨʘʤʦʪʘʤʠ. 

ʂ 1966 ʛʦʜʫ ʚ ʉʐɸ ʙʳʣʦ ʚʳʧʫʱʝʥʦ ʙʦʣʝʝ 9000 ʕɺʄ, ʘ ʫ ʥʘʩ ʚ ʩʪʨʘʥʝʧʦʯʪʠ ʚ 10 ʨʘʟ ʤʝʥʴʰʝ. ʉʦʚʝʪ 

ʛʣʘʚʥʳʭ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʄʇʂ ʧʦ ɺʊ ʉʕɺ ʧʨʠʥʠʤʘʝʪ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʦʨʘʟʨʘʙʦʪʢʝ ʠ ʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 

çʕɺʄ ʈʷʜ 1, 2è ï ɽʉ ʕɺʄ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ɺʊ ʉʕɺ, ʢʦʪʦʨʳʝ ʠʟʛʦʪʘʚʣʠʚʘʣʠʩʴ ʤʥʦʛʠʤʠ ʩʪʨʘʥʘʤʠ 

ʉʕɺ. ɺ ʥʘʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʧʣʘʥ ʉʉʉʈ ʥʘ 1967 ʛ. ʙʳʣʘ ʚʢʣʶʯʝʥʘ ʆʂʈ çʈʷʜ 1è ï ʈʘʟʨʘʙʦʪʢʘ ʕɺʄ ʩ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʜʦ 1ʤʣʥ. ʦʧʝʨʘʮʠʡ ʚ ʩʝʢʫʥʜʫ. 

ɺ ʉʉʉʈ (ʅʀʎʕɺʊ) ʥʘʣʘʜʠʣ ʧʨʦʠʟʚʦʜʩʪʚʦ ɽʉ ʕɺʄ cʦ ʚʩʪʨʦʝʥʥʳʤ OSSOFT IBM-360 ʠʩʨʝʜʩʪʚʘʤʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʕɺʄ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ. ʉʦʟʜʘʥʳ ʩʠʩʪʝʤʘ ɸʇʈʆʇ ʜʣʷ ʩʙʦʨʢʠ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ, 

ʦʧʠʩʘʥʥʳʭ ʚ ʗʇ Algol-60, Fortran, Cobol, PL/1, Modula, Assembler, Snobol ʠ ɹʠʙʣʠʦʪʝʢʘ ʠʟ 64 ʠʥʪʝʨʬʝʡʩʥʳʭ 

ʧʨʦʛʨʘʤʤ ʜʣʷ ʵʪʠʭ ʗʇ [24]. ʉʠʩʪʝʤʘ ɸʇʈʆʇ ʧʝʨʝʜʘʥʘ ʚ ʈʌɸʇ ʉʉʉʈ ʠ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ 50 ʦʨʛʘʥʠʟʘʮʠʷʭ 

ʉʉʉʈ ʠ ʉʕɺ. 

ʈɸɿʈɸɹʆʊʂɸ ʂʆʄʇʃɽʂʉʆɺ ʇʈʆɻʈɸʄʄ ɺ ɺʇʂ ʉʉʉʈ 

ɺ ʍʍ ʚʝʢʝ ʚ ʈʦʩʩʠʠ ʩʦʟʜʘʥʳ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʠ ʪʘʢʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʢʘʢ ʨʘʜʠʦ, ʪʝʣʝʬʦʥ, 

ʩʘʤʦʣʝʪ, ʘʚʪʦʤʦʙʠʣʴ ʠ ʜʨ. ɺ 1961 ʛʦʜʫ ʚ ʢʦʩʤʦʩ ʧʦʣʝʪʝʣ ʖʨʠʡ ɻʘʛʘʨʠʥ ʠ ʚʝʩʴ ʤʠʨ ʙʳʣ ʧʦʨʘʞʝʥ ʫʨʦʚʥʝʤ 

ʜʦʩʪʠʞʝʥʠʡ ʥʘʰʝʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. ʇʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʕɺʄ ʄʠʥʠʩʪʝʨʩʪʚʦ ʈʘʜʠʦʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʉʉʉʈ ʧʦʩʪʘʚʠʣʦ ʟʘʜʘʯʫ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭʧʨʠʙʦʨʦʚ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ 

ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʘʯʠʥʘʷ ʩ 1975 ʛʦʜʘ ʚ ʨʘʤʢʘʭ ɺʇʂ (ʄʅʀʀʇɸ, ʃʠʧʘʝʚ ɺ.ɺ.) ʥʘʯʘʣʠ ʩʦʟʜʘʚʘʪʴʩ ̫

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʕɺʄ (ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ, ʙʦʨʪʦʚʳʝ, ʢʦʩʤʠʯʝʩʢʠʝ, ʘʚʠʘʮʠʦʥʥʳʝʠ ʜʨ.). ɺ ʵʪʦʪ ʧʝʨʠʦʜ 

ʙʳʣʦ ʩʦʟʜʘʥʦ ʙʦʣʝʝ 100 ʩʨʝʜʩʪʚ ɺʊ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʕɺʄ (ʇʈɸ-6.0, ʄɸʇɸ, ɸʈɻʆʅ, ɸʆʋ6 ʠ ʜʨ.), ʘ 

ʪʘʢʞʝ ʪʝʭʥʠʢʘ ʥʘʚʝʜʝʥʠʷ ʩʘʤʦʣʸʪʦʚ, ʩʣʝʞʝʥʠʷ ʟʘ ʜʚʠʞʝʥʠʝʤ ʩʘʤʦʣʝʪʦʚ, ʧʦʜʚʦʜʥʳʭ ʣʦʜʦʢ, ʢʦʩʤʠʯʝʩʢʠʭ 

ʢʦʨʘʙʣʝʡ ʠ ʜʨ. ɹʳʣʠ ʩʦʟʜʘʥʳ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ ʇʈʆʊɺɸ, ʗʋɿɸ, ʈʋɿɸ, ʇʈʆʄɽʊɽʁ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʚʦʝʥʥʳʭ ʟʘʜʘʯ (ʃʠʧʘʝʚ ɺ.ɺ. ʌʨʘʛʤʝʥʪʳ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʕɺʄ ʚ 50ï80-ʝ ʛʦʜʳ. ʄ.: ʉʠʥʪʝʛ, 2003. 126 ʩ.). ʄʦʜʫʣʠ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 
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ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʨʘʟʥʳʭ ʗʇ ʠ ʩʦʙʠʨʘʣʠʩʴ ʚ ʢʦʤʧʣʝʢʩʥʳʝ ʩʪʨʫʢʪʫʨʳ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʩʙʦʨʢʠ ʩʠʩʪʝʤʳ 

ɸʇʈʆʇ [23-28]. 

ʄʝʪʦʜ ʩʙʦʨʢʠ ʠʥʠʮʠʠʨʦʚʘʣ ʘʢʘʜʝʤʠʢ ɺ.ʄ. ɻʣʫʰʢʦʚ ʚ 1975 ʛʦʜʫ ʥʘ ʋʯʝʥʦʤ ʉʦʚʝʪʝ ʀʂ ɸʅ ʋʉʉʈ: 

çʇʨʦʡʜʝʪ 20-30 ʣʝʪ ʠ ʙʦʣʴʰʠʝ ʧʨʦʛʨʘʤʤʳ ʙʫʜʫʪ ʩʦʙʠʨʘʪʴʩʷ, ʢʘʢ ʥʘ ʩʙʦʨʦʯʥʦʤ ʢʦʥʚʝʡʝʨʝ ʌʦʨʜʘ ʩʦʙʠʨʘʶʪʩʷ 

ʘʚʪʦʤʦʙʠʣʠ ʠʟ ʛʦʪʦʚʳʭ ʜʝʪʘʣʝʡè. ʉʙʦʨʢʘ ʨʘʟʥʦʷʟʳʢʦʚʳʭ ʤʦʜʫʣʝʡ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʩʠʩʪʝʤʝ ɸʇʈʆʇ ʥʘ ɽʉ 

ʕɺʄ ʩ ʧʦʤʦʱʴʶ ʦʧʝʨʘʮʠʠ ʩʚʷʟʠ Link, ʢʦʪʦʨʘʷ ʧʝʨʝʜʘʝʪ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩʥʳʡ ʧʦʩʨʝʜʥʠʢ  ʜʘʥʥʳʝ ʤʝʞʜʫ 

ʤʦʜʫʣʷʤʠ ʠ ʧʨʝʦʙʨʘʟʫʝʪ ʨʘʟʥʦʪʠʧʥʳʝ ʜʘʥʥʳʝ ʢ ʵʢʚʠʚʘʣʝʥʪʥʳʤ ʠ ʬʦʨʤʘʪʥʳʤ ʪʠʧʘʤ ʜʘʥʥʳʭ. ɺʧʝʨʚʳʝ ʚ 

ʩʪʨʘʥʝ ʙʳʣʘ ʩʦʟʜʘʥʘ ɹʠʙʣʠʦʪʝʢʘ 64 ʬʫʥʢʮʠʡ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʝʵʢʚʠʚʘʣʝʥʪʥʳʭ ʜʘʥʥʳʭ ʚ ʗʇ Algol-60, 

Fortran,PL/1, Cobol, ɸʩʩʝʤʙʣʝʨ ʠ ʜʨ. ʥʘ ɽʉ ʕɺʄ [23-32].  

ʉʠʩʪʝʤʘ ɸʇʈʆʇ ʩʪʘʣʘ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʢʦʤʧʣʝʢʩʦʚ ʧʨʦʛʨʘʤʤ ʇʈʆʊɺɸ, ʗʋɿɸ, ʇʈʆʄɽʊɽʁ [15], 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʝʨʝʜʘʥʳ ʚ ɽʨʅʋʎ (ɽʨʝʚʘʥ, 1985). ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʨʦʝʢʪʘ ɺʇʂ ʟʘ ʩʦʟʜʘʥʠʝ 

ʢʦʤʧʣʝʢʩʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʙʳʣʠ ʥʘʛʨʘʞʜʝʥʳ ʧʨʝʤʠʝʡ ʉʦʚʝʪʘ ʄʠʥʠʩʪʨʦʚ ʉʉʉʈ 

(1985), ʚʢʣʶʯʘʷ ʘʚʪʦʨʘ [22-28]. ʉʠʩʪʝʤʘ ɸʇʈʆʇ ʧʝʨʝʜʘʥʘ ʧʦ ʜʦʛʦʚʦʨʘʤ ʚʥʝʜʨʝʥʠʷ ʚ 52 ʦʨʛʘʥʠʟʘʮʠʠ ʉʉʉʈ 

ʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ɺʄʌ ʉʉʉʈ ɸʀʉ çʖʧʠʪʝʨ-470è (1982-1991). 

ɸʀʉ çʖʧʠʪʝʨ-470è ɺʄʌ ʉʉʉʈ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʣʘ ʦʙʲʝʢʪʳ ʬʣʦʪʘ: ʬʣʦʪʠʣʠʠ ʢʦʨʘʙʣʝʡ, ʧʦʜʚʦʜʥʳʭ 

ʣʦʜʦʢ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʩ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ, ʙʦʨʪʦʚʳʭ 

ʧʨʠʙʦʨʦʚ ʠ ʫʩʪʨʦʡʩʪʚ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʠ ʦʪʨʘʞʝʥʠʷ ʚʥʝʰʥʠʭ ʘʪʘʢ 

ʧʦʦʙʲʝʢʪʘʤ ɺʄʌ ʉʉʉʈ. ɸʚʪʦʨ ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʘ 

ʦʙʲʝʢʪʘʭ ɺʄʌ ʚ ʃʝʥʠʥʛʨʘʜʝ, ʆʜʝʩʩʝ, ʄʫʨʤʘʥʩʢʝ, ɺʣʘʜʠʚʦʩʪʦʢʝ ʜʦ 1990ʛ.  

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʜʚʫʭ ʤʘʩʰʪʘʙʥʳʭ ʧʨʦʝʢʪʦʚ ɺʇʂ ʉʉʉʈ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʩʙʦʨʦʯʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. ɹʳʣʠ ʟʘʱʠʱʝʥʳ ʜʠʩʩʝʨʪʘʮʠʠ: ʜʦʢʪʦʨʩʢʘʷ çʄʦʜʝʣʠ, ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʩʙʦʨʦʯʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷè, 1988, ʃʘʚʨʠʱʝʚʘ ɽ.ʄ. [25]; ʢʘʥʜʠʜʘʪʩʢʠʝ ʜʠʩʩʝʨʪʘʮʠʠ çʄʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ 

ʦʙʝʩʧʝʯʝʥʠʷ ʤʝʞʤʦʜʫʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʚ ʢʣʘʩʩʝ ʗʇ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷè, ɻʨʠʱʝʥʢʦ ɺ.ʅ. 1989;ñʈʘʟʨʘʙʦʪʢʘ 

ʩʠʩʪʝʤʳ ʇʈʆʄɽʊɽʁò, ʇʦʟʠʥ ɹ.ɸ. 1988; çʊʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ ʦʙʲʝʢʪʦʚ ɺʄʌò, ʇʣʘʪʦʥʦʚ ɸ.ɺ. 1990 ʠ ʜʨ. 

ʆʧʫʙʣʠʢʦʚʘʥʳ ʤʦʥʦʛʨʘʬʠʠ ʧʦ ʩʙʦʨʦʯʥʦʤʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠ ʁ(ʃʘʚʨʠʱʝʚʦʡ ɽ.ʄ., ʃʠʧʘʝʚʳʤ ɺ.ɺ.) ʠ ʨʷʜ 

ʩʪʘʪʴʝʡ [23-33]. ʄʝʪʦʜ ʩʙʦʨʢʠ ʠ ʙʠʙʣʠʦʪʝʢʘ ʬʫʥʢʮʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ IBM Sphere ʠ MS.Net ʜʦ ʩʠʭ ʧʦʨ. 

ʅʘʦʩʥʦʚʝ ʤʝʪʦʜʘ ʩʙʦʨʢʠ ʩʦʟʜʘʥ ʩʪʘʥʜʘʨʪ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʦʡ ʩʙʦʨʢʠ ISO/IEC FDIS 24765: ʉonfiguration 

2009, ʢʦʪʦʨʳʡʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʩʠʩʪʝʤ ʨʘʟʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠʟ ʛʦʪʦʚʳʭ 

ʨʝʩʫʨʩʦʚ ʪʠʧʘ Reuses ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʱʝʩʠʩʪʝʤʥʳʭ ʩʨʝʜʘʭ ʀʥʪʝʨʥʝʪ [15, 27]. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʤʝʪʦʜʩʙʦʨʢʠ ʨʘʟʚʠʚʘʝʪʩʷ ʜʣʷ ʩʙʦʨʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʩʝʨʚʠʩʥʳʭ ʨʝʩʫʨʩʦʚ ʀʥʪʝʨʥʝʪ (ISPRASOPEN-

2019,http://0x1.tv/20191206AB) [34], ʩʣʦʞʥʳʭ ʧʨʦʛʨʘʤʤʠ ʩʠʩʪʝʤ ʠʟ ʦʙʲʝʢʪʦʚ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷʛʨʘʬʦʚʳʭ ʩʪʨʫʢʪʫʨ ʧʨʦʛʨʘʤʤ ʠʢʦʤʧʣʝʢʩʦʚ. ʉʦʟʜʘʥʥʳʝ ʧʦ ʛʨʘʬʫ ʧʨʦʛʨʘʤʤʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʜʦʢʘʟʳʚʘʣʠʩʴ ʘʧʧʘʨʘʪʦʤ ʤʘʪʨʠʮʳ ʩʤʝʞʥʦʩʪʠ ʠ ʠʥʮʠʜʝʥʪʥʦʩʪʠ (ʧ. 4.3.-4.7. 

ʉʙʦʨʦʯʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, 1991 [26]). ʊʝʦʨʠʷ ʦʪʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʧʨʦʝʢʪʘʭ ʈʌʌʀ ˉ16-01-00352 ʠ ˉ 19-

01-00206 ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʝʜʤʝʪʥʳʤ ʦʙʣʘʩʪʷʤ ʟʥʘʥʠʡ (ʬʠʟʠʢʘ, ʤʘʪʝʤʘʪʠʢʘ, ʙʠʦʣʦʛʠʷ, ʤʝʜʠʮʠʥʘ, 

ʛʝʥʝʪʠʢʘ ʠ ʜʨ.) [36, 37]. 

 

1. ɺʩʝʩʦʶʟʥʳʝ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʊʝʭʥʦʣʦʛʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʇʝʨʚʘʷ ɺʩʝʩʦʶʟʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʂʠʝʚ, 1968. 

ʇʣʝʥʘʨʥʳʝ ʜʦʢʣʘʜʳ: 

ɺ.ʄ. ɻʣʫʰʢʦʚ, A..ɸ. ʃʝʪʠʯʝʚʩʴʢʠʡ. ɸʣʛʝʙʨʘʠʯʝʩʢʠʝ ʠ ʘʚʪʦʤʘʪʥʳʝ ʤʝʪʦʜʳ ʚ ʪʝʦʨʠʠ 

ʧʨʦʛʨʘʤʤʨʦʚʘʥʠʷ;  

ʀ.ɺ. ʇʦʪʪʦʩʠʥ. ʆʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ.  

ɺ.ʅ. ʈʝʜʴʢʦ. ʇʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ.  

ɸ.ʇ. ɽʨʰʦʚ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ-68.  

ʕ.ɿ. ʃʶʙʠʤʩʢʠʡ. ʄʘʰʠʥʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʉ.ʉ. ʃʘʚʨʦʚ. ɸʃɻʆʃ-60 

ʉʝʢʮʠʷɸ. ɺʦʧʨʦʩʳ ʪʝʦʨʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʉʝʢʮʠʷ ɹ. ɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʠ ʩʠʩʪʝʤʳ ʨʘʟʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ  

ʉʝʢʮʠʷ ɺ. ʊʨʘʥʩʣʷʪʦʨʳ ʩ ʠʟʚʝʩʪʥʳʭ ʗʇ (ɸʚʪʦʢʦʜ-ʉʆʄʀ, ʌʦʨʪʨʘʥ ʥʘ ɹʕʉʄ-6, ɸʣʛʘʤʩ ʥʘ ʤʘʰʠʥʝ 

"ʄʠʥʩʢ-22" ʠ çɼʥʝʧʨ-2è, ʧʝʨʝʚʦʜ ʩ ʷʟʳʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʉʠʤʫʣʘ ʥʘ ʷʟʳʢ ɸʣʛʦʣ-60, ʈʝʬʘʣ ï ʠʥʪʝʨʧʨʝʪʘʪʦʨ, 

ʪʨʘʥʩʣʷʪʦʨ ʩ ɸʣʛʦʣʘ ʥʘ ʷʟʳʢ ʈʝʬʘʣ). 

ʉʝʢʮʠʷ ɻ. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. 

ʉʝʢʮʠʷ ɼ. ʆʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ɹʕʉʄ-6, ɸʉɺʊ, ʋʈɸʃ-1, ʀʌɺʕ-67). 

ʉʝʢʮʠʷɽ. ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʷʟʳʢʠ ʠ ʩʠʩʪʝʤʳ.  

ʉʝʢʮʠʷɾ. ʊʝʦʨʠʷ ʠʚʦʧʨʦʩʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʀ.ɺ. ʇʦʪʪʦʩʠʥ, ɽ.ʃ. ʖʱʝʥʢʦ). 

ʉʝʢʮʠʷ ɿ. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʩʠʩʪʝʤʘʤ.  
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ʉʝʢʮʠʷ ʀ. ɸʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʷʟʳʢʠ (ʂʆɹʆʃ, ɸʣʛʦʣ-ʂʆɹʆʃ, ʉʀʈʀʋʉ ï ʷʟʳʢ ʜʣʷ ʯʠʩʣʝʥʥʦ-

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʳʢʣʘʜʦʢ, ʈ-ʷʟʳʢ, ʷʟʳʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ɼʀʉ-68, ʷʟʳʢ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʩʭʝʤʥʳʭ 

ʘʣʛʦʨʠʪʤʦʚ ʆʉ, ʇʃ/1. 

ʉʪʘʪʴʷ: ɸ.ʇ. ɽʨʰʦʚ, ɽ.ʃ. ʖʱʝʥʢʦ. ʇʝʨʚʘʷ ɺʩʝʩʦʶʟʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ // 

ʂʠʙʝʨʥʝʪʠʢʘ. ˉ3. 1969. ʉ. 101-102. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʩʦʩʪʦʷʪ ʚ ʩʣʝʜʫʶʱʝʤ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠ ʟʥʘʯʠʤʦʩʪʴ 

ʧʨʦʙʣʝʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʦʙʩʫʞʜʘʝʤʳʭʥʘ 1 ɺʩʝʩʦʶʟʥʦʡʢʦʥʬʝʨʝʥʮʠʠ 1968 ʛʦʜʘ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ 

ʘʜʨʝʩ ʦʨʛʢʦʤʠʪʝʪʘ ʧʦʩʪʫʧʠʣʦ ʙʦʣʝʝ, ʯʝʤ 3000 ʟʘʷʚʦʢ ʦʪ ʩʦʪʨʫʜʥʠʢʦʚ ʙʦʣʝʝ,ʯʝʤ 800 ʦʨʛʘʥʠʟʘʮʠʡ ʩʪʨʘʥʳ. 

ɺʩʝʛʦ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ 100 ʜʦʢʣʘʜʦʚ ʠ ʩʦʦʙʱʝʥʠʡ. ɺ ʨʘʙʦʪʝ ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʠʥʷʣʠ 

ʫʯʘʩʪʠʝ 1500 ʜʝʣʝʛʘʪʦʚ ʠʟ 85 ʛʦʨʦʜʦʚ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ. 

ʋ ʥʘʩ ʨʘʟʚʠʚʘʣʠʩʴ ʚʩʝ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ 

ʩʪʨʘʥʝ, ʞʝʣʘʶʱʝʡ ʟʘʥʠʤʘʪʴ ʧʝʨʝʜʦʚʳʝ ʧʦʟʠʮʠʠ ʚ ʦʙʣʘʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ʆʜʥʘʢʦ ʥʘʰʘ ʪʝʤʘʪʠʢʘ 

ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʥʦʩʠʪ ʟʘʠʤʩʪʚʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʠ ʪʦʣʴʢʦ ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʨʘʙʦʪ ʧʦ ʩʠʩʪʝʤʥʦʤʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʠʤʝʶʪ ʩʦʙʩʪʚʝʥʥʳʡ ʩʪʠʤʫʣ ʨʦʩʪʘ ʠ ʢʨʠʪʝʨʠʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ. ɺ 

ʢʘʯʝʩʪʚʝ ʥʝʜʦʩʪʘʪʢʘ ʥʘʰʠʭ ʨʘʙʦʪ ï ʨʘʟʨʳʚ ʤʝʞʜʫ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʨʘʟʨʘʙʦʪʢʘʤʠ ʠ ʚʥʝʜʨʝʥʠʝʤ. ɺʘʞʥʳʤ 

ʩʧʦʩʦʙʦʤ ʫʩʪʨʘʥʝʥʠʷ ʥʝʜʦʩʪʘʪʢʦʚ ï ʧʨʦʚʝʜʝʥʠʝ ɺʩʝʩʦʶʟʥʳʭ ʝʞʝʛʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ ʧʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʥʘ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʟʘʩʣʫʰʠʚʘʪʴʩʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʟʘ ʛʦʜ ʠ ʚʩʪʨʝʪʷʪʩʷ ʘʢʪʠʚʥʦ 

ʨʘʙʦʪʘʶʱʠʝ ʧʨʦʛʨʘʤʤʠʩʪʳ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʀʇʄ ɸʅ ʉʉʉʈ ʉ.ʉ. ʂʘʤʳʥʠʥ ʠ ʕ.ɿ. ʃʶʙʠʤʩʢʠʡ ʚ ʩʚʦʝʤ ʜʦʢʣʘʜʝ çʋʥʠʚʝʨʩʘʣʴʥʳʝ 

ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ ʙʘʟʝ ʤʘʰʠʥʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʷʟʳʢʦʚè ʜʘʣʠ ʦʙʟʦʨ ʨʘʙʦʪ ʠ ʪʝʦʨʠʶ 

ʩʦʟʜʘʥʠʷ ʤʥʦʛʦʷʟʳʢʦʚʳʭ ʩʠʩʪʝʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʨʷʜʘ ʤʦʜʝʣʝʡ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʕɺʄ ʥʘ ʙʘʟʝ ʷʟʳʢʘ 

ɸʃʄʆ. 

ɺʩʝʩʦʶʟʥʳʡ ʩʠʤʧʦʟʠʫʤ çʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʚ ʩʠʩʪʝʤʥʦʤ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʤ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠè, ʅʦʚʦʩʠʙʠʨʩʢ, 1978.  

ʃʘʚʨʠʱʝʚʘ ɽ.ʄ. ʇʦʜʭʦʜ ʢ ʧʨʦʤʳʰʣʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʦʣʴʰʠʭ ʧʨʦʛʨʘʤʤ. ï 

ʅʦʚʦʩʠʙʠʨʩʢ, 1978.- ʩ.122-127.  

ɺʩʝʩʦʶʟʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʨʘʥʩʣʷʪʦʨʦʚ ʠ ʇʇʇè, ʊʘʣʣʠʥ, 1982. 

ʇʣʝʥʘʨʥʳʝ ʜʦʢʣʘʜʳ: 

1. ɽʨʰʦʚ ɸ.ʇ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʪʨʘʥʩʣʷʮʠʠ. 

2. ʃʘʚʨʦʚ ʉ.ʉ. ʗʟʳʢ ɼɽʂɸʈʊ 

3. ʂʫʨʦʯʢʠʥ ɺ.ʄ., ʉʝʨʝʙʨʷʢʦʚ ɺ.ɸ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʦʧʠʩʘʥʠʷ ʷʟʳʢʦʚ 

4. ɹʝʞʘʥʦʚʘ ʄ.ʄ.,ʊʳʫʛʫ ʕ.ʍ. ʇʫʪʠ ʧʦʩʪʨʦʝʥʠʷ ʧʘʢʝʪʦʚ ʧʨʦʛʨʘʤʤ 

5. ɺʦʦʛʣʘʡʜ ɸ.ʆ., ʄʝʨʠʩʪʝ ʄ.ɺ. ʆʙʟʦʨ ʩʠʩʪʝʤ ʧʦʩʪʨʦʝʥʠʷ ʪʨʘʥʩʣʷʪʦʨʦʚ 

ʉʝʢʮʠʠ: 

- ʉʝʢʮʠʷ 1. ʊʝʭʥʦʣʦʛʠʷ. ʇʨʝʜʩʝʜʘʪʝʣʴ ɽʨʰʦʚ ɸ.ʇ., ʩʝʢʨʝʪʘʨʴ ʄʝʨʠʩʪʝ ʄ.ɺ. 

- ʉʝʢʮʠʷ 2. ʄʝʪʦʜʳ ʪʨʘʥʩʣʷʮʠʠ. ʇʨʝʜʩʝʜʘʪʝʣʴ ʃʘʚʨʦʚ ʉ.ʉ., ʩʝʢʨʝʪʘʨʴ ʊʦʤʙʘʢ ʄ. 

- ʉʝʢʮʠʷ 3. ʊʝʦʨʠʷ. ʇʨʝʜʩʝʜʘʪʝʣʴ: ʇʦʪʪʦʩʠʥ ʀ.ɺ., ʩʝʢʨʝʪʘʨʴ: ɺʠʣʣʝʤʩ.  

- ʉʝʢʮʠʷ 4. ʇʦʩʪʨʦʝʥʠʝ ʧʘʢʝʪʦʚ ʧʨʦʛʨʘʤʤ. ʇʨʝʜʩʝʜʘʪʝʣʴ ʂʫʨʦʯʢʠʥ ɺ.ʄ., ʩʝʢʨ. ʃʠʡ. ɼ. 

- ʉʝʢʮʠʷ 5. ʈʝʘʣʠʟʦʚʘʥʥʳʝ ʉʇʊ. ʇʨʝʜʩʝʜʘʪʝʣʴ ʈʝʜʴʢʦ ɺ.ʅ., ʩʝʢʨʝʪʘʨʴ: ʈʦʭʪʣʘ ʍ. 

ʅʘʩʝʢʮʠʠ 1 ʚʳʩʪʫʧʠʣʠ: ʄʠʱʝʥʢʦ ʅ.ʄ. çʆʧʨʝʜʝʣʝʥʠʝ ʩʝʤʘʥʪʠʢʠ ʚʭʦʜʥʦʛʦ ʷʟʳʢʘ ʨʘʩʰʠʨʷʶʱʝʡʩʷ 

ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʊɽʈɽʄè; ʑʝʛʦʣʝʚʘ ʅ.ʅ. çʆ ʧʦʛʨʫʞʝʥʠʠ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷʚ 

ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʩʨʝʜʫ ʩʠʩʪʝʤʳ ʇʈʆɽʂʊè. 

ʅʘ ʩʝʢʮʠʠ 4 ʚʳʩʪʫʧʠʣʠ: ʃʘʚʨʠʱʝʚʘ ɽ.ʄ., ʍʦʨʦʣʝʮ ɼ.ʉ. çʇʦʜʭʦʜ ʢ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʇʇʇè ʠ ʜʨ. 

ɺʩʝʩʦʶʟʥʘʷ ʰʢʦʣʘ-ʩʝʤʠʥʘʨ çʇʘʨʘʣʣʝʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʩʠʩʪʝʤʘʭè, ɸʣʫʰʪʘ, 1982.  

ɼʦʢʣʘʜʯʠʢʠ: ʄ.ʈ.ʐʫʨʘ-ɹʫʨʘ, ɽ.ʃ. ʖʱʝʥʢʦ, ɻʦʨʙʫʥʦʚïʇʦʩʘʜʦʚ ʄ.ʄ. ʠ ʜʨ.  

ɺʩʝʩʦʶʟʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʠʩʪʝʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷè, ʊʘʣʣʠʥ, 

1985. 

ʇʣʝʥʘʨʥʳʝ ʜʦʢʣʘʜʳ:  

ʊʳʫʛʫ ʕ.ʍ., ʇʦʪʪʦʩʠʥ ʀ.ɺ., ʃʘʚʨʠʱʝʚʘ ɽ.ʄ., ɻʦʥʮʘ ʄ.ʀ. ʠ ʜʨ. 

ɺʩʝʩʦʶʟʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʇʨʦʙʣʝʤʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʥʪʝʟʘ, ʪʝʩʪʠʨʦʚʘʥʠʷ,ʚʝʨʠʬʠʢʘʮʠʠ ʠ 

ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤè, ʈʠʛʘ, 1985. 

ɺʩʝʩʦʶʟʥʘʷ ʂʦʥʬʝʨʝʥʮʠʷ çʊʝʭʥʦʣʦʛʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷè, ʂʠʝʚ, 1986. 

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʠʪʝʪ: ɻ.ʉ. ʇʦʩʧʝʣʦʚ, ɸ.ɸ. ʉʘʤʘʨʩʢʠʡ, ɽ.ɸ. ʌʝʜʦʨʦʚ, ʅ.ʅ. ɻʦʚʦʨʫʥ, ʉ.ʉ. ʃʘʚʨʦʚ, 

ɽ.ʃ. ʖʱʝʥʢʦ, ʕ.ʍ. ʊʳʫʛʫ, ʗ.ʄ. ɹʘʨʜʟʠʥʴ, ɹ.ʀ. ʈʘʤʝʝʚ, ɺ.ʇ. ʊʠʭʦʤʠʨʦʚ. 

ʇʣʝʥʘʨʥʳʝ ʜʦʢʣʘʜʳ: 

1. ɸ.ʇ. ɽʨʰʦʚ. ʆʪʥʦʰʝʥʠ ̫ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

2. ɺ.ɺ. ʃʠʧʘʝʚ. ʆʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 
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3. ʀ.ɺ. ɺʝʣʴʙʠʮʢʠʡ. ɻʨʘʬʠʯʝʩʢʠʡ ʩʪʠʣʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʩʪʨʘʪʝʛʠʷʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʊʇ. 

4. ʕ.ʍ. ʊʳʫʛʫ. ʉʪʨʘʪʝʛʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ. 

5. ɺ.ʇ. ʂʦʪʣʷʨʦʚ. ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʇʕɺʄ ʠ ʄʠʢʨʦʕɺʄ. 

6. ɸ.ɸ. ʉʘʤʘʨʩʢʠʡ. ʊʝʭʥʦʣʦʛʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʊʇ. 

7. ɽ.ʄ. ʃʘʚʨʠʱʝʚʘ, ɽ.ʀ. ʄʦʨʝʥʮʦʚ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʛʨʘʤʤʥʳʭ ʠʟʜʝʣʠʡ.  

ɺʩʝʩʦʶʟʥʘʷʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʇʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ, ʢʘʢʧʨʦʜʫʢʮʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷè, ʀʥʪʝʨʉʦʬʪ-87. ɻʂʅʊ ʉʉʉʈ. ʂʘʣʠʥʠʥ, ʎʝʥʪʨʧʨʦʛʨʘʤʤʩʠʩʪʝʤ, 

1985. ʆʪʚ. ɺ.ʇ. ʊʠʭʦʤʠʨʦʚ 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ñʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʕɺʄè. InterSoft-87. 

ʂʘʣʠʥʠʥ, 1987. ʉʝʢʮʠʠ 1-4. 

1. ʊʝʭʥʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ.  

2. ʈʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʠ ʤʝʪʦʜʦʚ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ɹʘʟʘʤʠ ɼʘʥʥʳʭ. 

3. ʅʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

4. ʇʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʢʦʤʧʣʝʢʩʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ.  

ɼʦʢʣʘʜʳ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʉʕɺ. 

1. ʍʦʨʘ ʇ., ʊʦʤʢʦ ʉ. (ʏʉʉʈ). ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʪʝʨʬʝʡʩ.  

2. ɹʦʯʝʚ ɹ., ʂʘʨʘʢʘʣʦʚʘ ʉ. (ʇʅʈ) ɺʦʟʤʦʞʥʦʩʪʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʨʘʙʦʪʢʠ ʇʇʇ ʥʘʦʩʥʦʚʝ 

ɼʀɸʄʉ. 

3. ʇʝʨʝʩ ɸ., ʂʘʙʦʣʘʚʨʦ ʃ. (ʂʫʙʘ). çɻʝʥʝʨʘʪʦʨ ʧʨʦʛʨʘʤʤ (ɻʇʇɼ), 

4. ʐʚʘʨʮ ʇ. (ʏʉʉʈ). ʀʩʧʦʣʴʟʦʚʘʥʠʝ SDT ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ɸʉʋʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ. 

5. ʄʫʪʘʬʦʚ ʂ., ʇʦʧʦʚ ʅ. (ʅʈɹ). ɹʠʙʣʠʦʪʝʢʘ ʉ-ʬʫʥʢʮʠʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ. 

6. ʊʦʪ ɸ. (ʏʉʉʈ). ʇʆ ʜʣʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ɸʉʋ. 

7. ɺʝʨʙʵʥʘʮʴ ɸ. ʊʨʘʥʜʝʬʠʨ ʀ. (ʉʈʈ) ʄʦʜʫʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʚ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ.  

8. ʄʫʪʘʬʦʚ ʂ. (ʅʈɹ). ʆʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ ʚ ʤʠʥʠ- ʠ ʤʠʢʨʦʕɺʄ. 

9. ʊʦʤʢʦ ʉ. ʂʘʯʢʦʚʘ ʄ. (ʏʉʉʈ). ʗʟʳʢʦʚʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʩʠʩʪʝʤ. 

10. ʌʝʨʨʦ ɹ. (ʂʫʙʘ). Beninline: ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʨʦʮʝʜʫʨ ʥʘ ɸʩʩʝʤʙʣʝʨʘʜʣʷ 

ʧʨʦʛʨʘʤʤ ʚ ʷʟʳʢʝTurboPascal. 

ɺʩʝʩʦʶʟʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷè. ʆʆʇ, ʊʘʣʣʠʥ, 

1990. ɹʘʟʦʚʳʝ ʜʦʢʣʘʜʳ: 

1. ʊʳʫʛʫ ʕ.ʍ. ʇʘʨʘʜʠʛʤʘ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

2. ʅʝʧʝʡʚʦʜʘ ʅ.ʅ. ʃʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʜʦʢʘʟʘʪʝʣʴʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

3. ɼʠʢʦʚʩʢʠʡ ɸ.ʗ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʩʣʦʞʥʳʭ ʠʥʪʝʨʬʝʡʩʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʇʨʦʣʦʛʝ ʚ 

ʆʆ-ʩʨʝʜʝ. 

4. ʃʘʮʫʥ. ʅ.ʅ. ʆʙ ʆʆ ʦʢʨʫʞʝʥʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʩʠʩʪʝʤ. 

5. ʀʚʘʥʥʠʢʦʚ ɺ.ʇ., ɹʫʨʜʦʥʦʚ ʀ.ɹ., ʉ.ɼ. ʂʫʟʥʝʮʦʚʠ ʜʨ. ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʨʝʜʘ ʘʩʠʥʭʨʦʥʥʦʛʦ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

 

ʂʆʄʇʃɽʂʉʅɸʗ ʇʈʆɻʈɸʄʄɸ ʅɸʋʏʅʆ-ʊɽʍʅʀʏɽʉʂʆɻʆ ʇʈʆɻʈɽʉʉɸ ʉʊʈɸʅ ʏʃɽʅʆɺ ʉʕɺ ɼʆ2000 ɻʆɼɸ 

ɺ 1985 ʧʨʠ ɻʂʅʊ ʉʉʉʈ ʩʦʟʜʘʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʧʨʦʛʨʘʤʤʘ (ʂʇ) ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʩʪʨʘʥ 

ʯʣʝʥʦʚ ʉʕɺ ʜʦ 2000 ʛʦʜʘ, ʚʢʣʶʯʘʶʱʘʷ 10 ʧʨʦʛʨʘʤʤ (1.1.1-1.1.10). ʆʜʥʘ ʠʟ ʧʨʦʛʨʘʤʤ ï 1.1.6. çʊʝʭʥʦʣʦʛʠʷ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʊʇ) ʉʕɺè ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʬʦʨʤʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʦʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʠ ʠʥʪʝʨʬʝʡʩʦʚ; ʪʝʩʪʠʨʦʚʘʥʠʷ, ʦʪʣʘʜʢʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ; ʟʘʱʠʪʳ ʜʘʥʥʳʭʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʢʦʤʧʣʝʢʩʦʚ ʧʨʦʛʨʘʤʤ; ʨʘʟʨʘʙʦʪʢʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ; ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ [8, 

22-30] ɸʚʪʦʨ ʫʯʘʩʪʚʦʚʘʣ ʚ ʜʚʫʭ ʪʝʤʘʭ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ: ʠʥʪʝʨʬʝʡʩʳ ʚ ʊʇ ʠ ʢʘʯʝʩʪʚʦ ʇʆ.  

ɺ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʊʇ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ II  ɺʩʝʩʦʶʟʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʊʝʭʥʦʣʦʛʠʷ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷè, ʂʠʝʚ, 1986. ʅʘ ʵʪʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʦʢʣʘʜʳ: 

1. ɿʘʜʘʯʠ ʊʇ ʥʘ 12 ʧʷʪʠʣʝʪʢʫ ʜʦ 2000 ʛʦʜʘ (ɻʂʅʊ);  

2. ɽʨʰʦʚ ɸ.ʇ. çʆʪʥʦʰʝʥʠʝ ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʊʇè,  

3. ɹʘʨʜʟʠʥʴ ʗ.ʄ. çʆ ʨʝʟʫʣʴʪʘʪʘʭ ɺʩʝʩʦʶʟʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʇʨʦʙʣʝʤʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʩʠʥʪʝʟʘ, ʪʝʩʪʠʨʦʚʘʥʠʷ, ʚʝʨʠʬʠʢʘʮʠʠ ʠ ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤè, ʈʠʛʘ, 1985;  

4. ʉʘʤʘʨʩʢʠʡ ɸ.ɸ. ʊʝʭʥʦʣʦʛʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʊʇè;  

5. ʊʳʫʛʫ ʕ.ʍ. çʆʙʟʦʨ ʨʘʙʦʪ ɺʩʝʩʦʶʟʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʠʩʪʝʤ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷè, ʊʘʣʣʠʥ, 1985;  
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6. ɸʛʝʝʚ ɸ.ɸ. çʆʙʟʦʨ ʜʦʢʣʘʜʦʚ ʧʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʤ ʘʩʧʝʢʪʘʤ ʊʇè ʥʘ 

ɺʩʝʩʦʶʟʥʦʡ ʰʢʦʣʝ-ʩʝʤʠʥʘʨʝ çʇʨʦʤʳʰʣʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚ ʆʨʛʘʥʠʟʘʮʠʦʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʠ 

ʅʀʆʂʈ, ʉʚʝʨʜʞʣʦʚʩʢ,1984;  

7. ɺʝʣʴʙʠʮʢʠʡ ʀ.ɺ. çʆʪʯʝʪ ʦ ʜʦʩʪʠʞʝʥʠʷʭ ɺʩʝʩʦʶʟʥʳʭʢʦʥʬʝʨʝʥʮʠʡ ʧʦ ʊʇ ʚ CCCʈ ʟʘ ʧʝʨʠʦʜ 

1979-1986è.  

ɺ ʩʙʦʨʥʠʢʝ ʪʨʫʜʦʚ II  ɺʩʝʩʦʶʟʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʊʇ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʛʨʘʤʤʘ ʂʇ 1.1.6. ʥʘ 

ʧʝʨʩʧʝʢʪʠʚʫ ʜʦ 2000 ʛʦʜʘ. 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʀʥʪʝʨʬʝʡʩ ʉʕɺè ʧʨʦʚʝʜʝʥʘ 25-31 ʤʘʨʪʘ 1987 ʛ. ʚ ɼʨʝʟʜʝʥʝ. ɺ ʩʦʩʪʘʚ 

ʦʨʛʢʦʤʠʪʝʪʘ ʵʪʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʚʭʦʜʠʣʠ: ʃʠʧʘʝʚ ɺ.ɺ., ɺʝʣʴʙʠʮʢʠʡ ʀ.ɺ., ɺʣʘʜʦʚʘ ɺ.ʅ. (ʅʈɹ), ʕʨʠʢʘ ʍʦʨʥ, 

ɻ. ʆʪʦʤʝʨ (ɻɼʈ), ɹ.ʍ. ʂʭʘʥʛ (ʉʕɺ) ʠ ʜʨʫʛʠʝ. ʅʘ ʵʪʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʙʳʣʠ ʜʦʢʣʘʜ rʧʦ ʬʦʨʤʘʣʴʥʳʤ ʩʨʝʜʩʪʚʘʤ 

ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʨʬʝʡʩʘ ʚ ʊʇ. ʆʪ ʠʤʝʥʠ ʄʇʂ ʧʦ ɺʊ ʉʕɺ ʠ ʂʇ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʩʪʨʘʥ ʉʕɺ 

ʜʦ 2000 ʛʦʜʘ ʜʦʢʣʘʜʯʠʢʘʤ ʧʦ ʠʥʪʝʨʬʝʡʩʫ ʚʨʫʯʝʥʘ ʇʦʯʝʪʥʘʷ ʛʨʘʤʦʪʘ çʀʥʪʝʨʬʝʡʩ ʉʕɺ-87è [29]. ʅʘ 

ʢʦʥʬʝʨʝʥʮʠʠ ʦʙʩʫʞʜʘʣʩʷ ʧʨʦʝʢʪ ʩʪʘʥʜʘʨʪʘ ʢʘʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ, 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɺ.ɺ. ʃʠʧʘʝʚʘ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʉʦʚʝʪʘ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʉʕɺ. ʇʨʦʝʢʪ 

ʩʪʘʥʜʘʨʪʘ ʢʘʯʝʩʪʚʘ ʙʳʣ ʧʨʠʥʷʪ ʟʘ ʦʩʥʦʚʫ, ʥʦ ʥʝ ʙʳʣ ʜʦʚʝʜʝʥ ʚ ʨʘʤʢʘʭ ʉʕɺ ʜʦ ʩʪʘʥʜʘʨʪʘ. ʇʦʟʞʝ ʧʨʦʝʢʪ ʙʳʣ 

ʜʦʨʘʙʦʪʘʥ ʢ ʩʪʘʥʜʘʨʪʫ ɻʆʉʊ 9126: 1992 ï çʆʮʝʥʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʯʝʩʪʚʘ ʠ 

ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʠʭ ʧʨʠʤʝʥʝʥʠʶè. ʇʦʩʣʝ 1992 ʛʦʜʘ ʵʪʦʪ ʩʪʘʥʜʘʨʪ ʜʦʚʝʜʝʥ ʜʦ ʩʪʘʥʜʘʨʪʘ ISO 9126:2006, 2012 

ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʪʘʥʜʘʨʪʳ ʢʘʯʝʩʪʚʘ ʪʝʭʥʠʯʝʩʢʠʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ. 

ʅʘ ʩʝʛʦʜʥʷ ʠʭ ʦʢʦʣʦ 50.  

ɿɸʂʃʖʏɽʅʀɽ 

ɺ ʨʘʙʦʪʝ ʦʧʠʩʘʥʳ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷʚ ʉʉʉʈ ʠ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʉʉʉʈ-ʉʕɺ (ʄʇʂ 

ʧʦ ɺʊ ʉʕɺ) ʠ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʥʘ ɺʩʝʩʦʶʟʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʚ ʉʉʉʈ (1968-1990) ʠ ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʳʭ 

ʂʦʥʬʝʨʝʥʮʠʷʭ.  

ʆʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ:  

1. ɼʣʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʕɺʄ ʦʧʠʩʘʥʦ ʩʦʟʜʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ʠ ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ). 

2. ɼʣʷ ʋɺʂ çɼʥʝʧʨ-2è ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʠ ʪʨʘʥʩʣʷʪʦʨʳ ʩ ʥʝʩʢʦʣʴʢʠʭ ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʋɺʂ ʚ ɸʉʋ ʊʇ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ɻɼʈ ʠ ʚ 

ʋʧʨʘʚʣʷʶʱʝʤ ʢʦʤʧʣʝʢʩʝ ʢʦʤʤʫʪʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʚʷʟʠ. 

3. ɺ ʉʉʉʈ (1980-1991) ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ ʤʝʪʦʜʦʤ ʩʙʦʨʢʠ ʧʨʦʛʨʘʤʤ. 

4. ʇʨʠʚʝʜʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʚʩʝʩʦʶʟʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʠ ʜʨʫʛʠʤ 

ʘʩʧʝʢʪʘʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺ ʨʘʤʢʘʭ ʄʇʂ ʧʨʦʛʨʘʤʤʳ 1.1.6 çʊʝʭʥʦʣʦʛʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʉʕɺè ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ ʚ ɼʨʝʟʜʝʥʝ ʦʜʦʙʨʝʥ ʜʦʢʣʘʜ ʧʦ ʠʥʪʝʨʬʝʡʩʫ ʉʕɺ-1987 ʠ ʚʳʜʘʥ 

ʩʝʨʪʠʬʠʢʘʪ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʦ ʦʙʩʫʞʜʝʥʠʝ ʧʨʦʝʢʪʘ ʩʪʘʥʜʘʨʪʘ ʥʘʜʝʞʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʉʕɺ.  

5. ʇʨʝʜʩʪʘʚʣʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʦʛʨʘʤʤʝ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʠ ʧʨʠʚʝʜʝʥʳ 

ʥʝʢʦʪʦʨʳʝ ʨʘʙʦʪʳ ʧʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (2015-2019) 

ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʂʦʥʬʝʨʝʥʮʠʷʭ [36-40]. 
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ɸʥʥʦʪʘʮʠʷ ï ɺ 2020 ʛ. ʦʪʤʝʯʘʝʪʩʷ 90 ʣʝʪ ʩʦ ʜʥʷ ʦʙʨʘʟʦʚʘʥʠʷ ʄʦʩʢʦʚʩʢʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ, 69 ʣʝʪ ʥʘʯʘʣʘ ʧʦʜʛʦʪʦʚʢʠ ʚ ʄʕʀ ʠʥʞʝʥʝʨʦʚ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʩʯʝʪʥʦ-

ʨʝʰʘʶʱʠʝ ʧʨʠʙʦʨʳ ʠ ʫʩʪʨʦʡʩʪʚʘ ʠ ʩʦʟʜʘʥʠʷ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʚ ʉʉʉʈ ʢʘʬʝʜʨ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ (ɺʊ). ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʘʚʪʦʨʳ ʧʦʩʪʘʨʘʣʠʩʴ ʦʪʨʘʟʠʪʴ ʨʦʣʴ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʚʳʧʫʩʢʥʠʢʦʚ 

ʜʚʫʭ ʢʘʬʝʜʨ ʀɺʊʀ, ʘ ʠʤʝʥʥʦ ʢʘʬʝʜʨ: "ɺʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ" ʠ "ɸʚʪʦʤʘʪʠʢʠ ʠ ʪʝʣʝʤʝʭʘʥʠʢʠ" 

(ʠʩʪʦʨʠʯʝʩʢʠʝ ʥʘʟʚʘʥʠʷ) ʠ ʠʭ "ʧʦʪʦʤʢʦʚ": ʢʘʬʝʜʨ ʇʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ (ʇʄ) ʠ ɺʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʤʘʰʠʥ, ʩʠʩʪʝʤ ʠ ʩʝʪʝʡ (ɺʄʉʉ) ʚ ʨʘʟʚʠʪʠʝ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ʢʠʙʝʨʥʝʪʠʢʘ, ʠʥʬʦʨʤʘʪʠʢʘ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʄʦʩʢʦʚʩʢʠʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ. 

ɺ 2020 ʛ. ʦʪʤʝʯʘʝʪʩʷ 90 ʣʝʪ ʩʦ ʜʥʷ ʦʙʨʘʟʦʚʘʥʠʷ ʄʦʩʢʦʚʩʢʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, 69 ʣʝʪ 

ʥʘʯʘʣʘ ʧʦʜʛʦʪʦʚʢʠ ʚ ʄʕʀ ʠʥʞʝʥʝʨʦʚ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʩʯʝʪʥʦ-ʨʝʰʘʶʱʠʝ ʧʨʠʙʦʨʳ ʠ 

ʫʩʪʨʦʡʩʪʚʘ ʠ ʩʦʟʜʘʥʠʷ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʚ ʉʉʉʈ ʢʘʬʝʜʨ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ (ɺʊ). ʇʝʨʚʳʤ ʟʘʚʝʜʫʶʱʠʤ 

ʢʘʬʝʜʨʦʡ ʩʪʘʣ ʜ.ʪ.ʥ. ʧʨʦʬʝʩʩʦʨ ɻʨʠʛʦʨʠʡ ʄʠʪʨʦʬʘʥʦʚʠʯ ɾʜʘʥʦʚ, ʘ ʧʝʨʚʳʝ ʣʝʢʮʠʠ ʥʘ ʥʝʡ ʯʠʪʘʣ ʘʢʘʜʝʤʠʢ 

ʉʝʨʛʝʡ ɸʣʝʢʩʝʝʚʠʯ ʃʝʙʝʜʝʚ. ɺ 1958 ʛ. ʚ ʄʕʀ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʬʘʢʫʣʴʪʝʪ ʘʚʪʦʤʘʪʠʢʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ (ɸɺʊʌ), ʧʦʪʦʤ ʧʝʨʝʠʤʝʥʦʚʘʥʥʳʡ ʚ ʠʥʩʪʠʪʫʪ (ɸɺʊʀ), ʘ ʪʝʧʝʨʴ ʚ ʠʥʩʪʠʪʫʪ ʀʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀɺʊʀ).  

ɸʚʪʦʨʳ ʚ ʤʘʪʝʨʠʘʣʘʭ ʢʦʥʬʝʨʝʥʮʠʡ SORUCOM-2011 ʠ SORUCOM-2017, ʘ ʪʘʢʞʝ ʚ ʩʪʘʪʴʷʭ ʚ ʛʘʟʝʪʝ 

ʕʥʝʨʛʝʪʠʢ ʅʀʋ çʄʕʀè [1] (ˉˉ1,4,6,10 ʟʘ 2018 ʛ., ˉˉ 6,11 ʟʘ 2019 ʛ. ʠ ˉ3 ʟʘ 2020 ʛ.) ʦʪʤʝʯʘʣʠ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚʳʧʫʩʢʥʠʢʦʚ ʠ ʩʦʪʨʫʜʥʠʢʦʚ ʄʕʀ ʚ ʩʦʟʜʘʥʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʥʘʰʝʡ ʩʪʨʘʥʳ. 

ʕʪʦ ʉ.ɸ. ʃʝʙʝʜʝʚ, ɺ.ʉ. ɹʫʨʮʝʚ, ɺ.ɸ. ʄʝʣʴʥʠʢʦʚ, ʄ.ɸ. ʂʘʨʮʝʚ, ʅ.ʗ. ʄʘʪʶʭʠʥ, ɽ.ɸ. ʂʨʠʚʦʰʝʝʚ, 

ɸ.ʄ. ʃʘʨʠʦʥʦʚ, ɺ.ʂ. ʃʝʚʠʥ, ɺ.ɺ. ʇʨʞʠʷʣʢʦʚʩʢʠʡ, ʈ.ɹ. ʅʘʟʴʤʦʚ [2]. ɺʩʝ ʵʪʠ ʤʘʪʝʨʠʘʣʳ ʨʘʟʤʝʱʝʥʳ ʪʘʢʞʝ ʥʘ 

ʩʘʡʪʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʫʟʝʷ [3]. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʤʳ ʧʦʩʪʘʨʘʣʠʩʴ ʦʪʨʘʟʠʪʴ ʨʦʣʴ 

ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʚʳʧʫʩʢʥʠʢʦʚ ʜʚʫʭ ʢʘʬʝʜʨ ʀɺʊʀ, ʘ ʠʤʝʥʥʦ ʢʘʬʝʜʨ: "ɺʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ" ʠ 

"ɸʚʪʦʤʘʪʠʢʠ ʠ ʪʝʣʝʤʝʭʘʥʠʢʠ" (ʠʩʪʦʨʠʯʝʩʢʠʝ ʥʘʟʚʘʥʠʷ) ʠ ʠʭ "ʧʦʪʦʤʢʦʚ": ʢʘʬʝʜʨ ʇʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ 

(ʇʄ) ʠ ɺʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ, ʩʠʩʪʝʤ ʠ ʩʝʪʝʡ (ɺʄʉʉ) ʚ ʨʘʟʚʠʪʠʝ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ.  

ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʪʝʨʤʠʥ çʠʥʬʦʨʤʘʪʠʢʘè ʚʧʝʨʚʳʝ ʚʚʝʜʝʥ ʧʨʦʬʝʩʩʦʨʦʤ ʄʕʀ ʌʝʜʦʨʦʤ 

ɽʚʛʝʥʴʝʚʠʯʝʤ ʊʝʤʥʠʢʦʚʳʤ ʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʝʛʦ ʯʣʝʥʦʤ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʤ ɸʅ ʉʉʉʈ ɸʣʝʢʩʘʥʜʨʦʤ 

ʍʘʨʢʝʚʠʯʝʤ ʚ 1963 ʛ. ɺ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʢʠʙʝʨʥʝʪʠʢʠ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚʥʝʩʣʠ ʘʢʘʜʝʤʠʢ ɸ.ʀ. ɹʝʨʛ ʠ 

ʧʨʦʬʝʩʩʦʨ ɸ.ʀ. ʂʠʪʦʚ. ɸʢʘʜʝʤʠʢ ɸ.ʀ. ɹʝʨʛ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʠʝʟʞʘʣ ʩ ʣʝʢʮʠʷʤʠ ʚ ʄʕʀ. ʆʜʥʘʞʜʳ, ʚ 

ʟʘʧʦʣʥʝʥʥʦʤ ʜʦ ʧʨʝʜʝʣʘ ʙʦʣʴʰʦʤ ʘʢʪʦʚʦʤ ʟʘʣʝ (ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʚʳʩʦʯʘʡʰʝʤ ʠʥʪʝʨʝʩʝ ʥʝ ʪʦʣʴʢʦ ʫʯʝʥʳʭ, ʥʦ ʠ 

ʩʪʫʜʝʥʪʦʚ ʢ ʥʦʚʦʡ ʥʘʫʢʝ), ʦʥ, ʚ ʢʠʪʝʣʝ ʘʜʤʠʨʘʣʘ, ʥʘ ʩʢʨʠʧʢʝ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʤʝʣʦʜʠʠ, ʥʘʧʠʩʘʥʥʳʝ ʕɺʄ. ʋ 

ʚʩʝʭ ʩʣʫʰʘʪʝʣʝʡ ʵʪʦ ʚʳʟʚʘʣʦ ʦʛʨʦʤʥʳʡ ʵʥʪʫʟʠʘʟʤ ʠ ʞʝʣʘʥʠʝ ʢʘʢ ʤʦʞʥʦ ʩʢʦʨʝʝ ʟʘʥʷʪʴʩʷ ʘʥʘʣʦʛʠʯʥʳʤʠ 

ʧʨʦʝʢʪʘʤʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʩʦʙʳʪʠʷ ʥʘ ʬʘʢʫʣʴʪʝʪʝ ɸɺʊ ʧʨʦʰʣʠ ʥʘʫʯʥʳʝ ʩʝʤʠʥʘʨʳ ʠ ʜʘʞʝ ʢʦʤʩʦʤʦʣʴʩʢʠʝ 

ʩʦʙʨʘʥʠʷ ʩ ʦʜʥʠʤ ʚʦʧʨʦʩʦʤ çʄʦʞʝʪ ʣʠ ʤʘʰʠʥʘ ʤʳʩʣʠʪʴ?è.  

ɺ 1954 ʛ. ʧʨʠ ʢʘʬʝʜʨʝ ɺʊ ʄʕʀ ʙʳʣ ʩʦʟʜʘʥ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʮʝʥʪʨ (ɺʎ), ʢʦʪʦʨʳʡ ʧʦʟʜʥʝʝ ʩʪʘʣ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʠʥʩʪʠʪʫʪʘ. ɺ ʪʝ ʛʦʜʳ ʝʜʠʥʩʪʚʝʥʥʳʤʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʥʘ 

ʢʘʬʝʜʨʝ ʙʳʣʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ï ʠʥʪʝʛʨʘʪʦʨʳ ʠ ʘʥʘʣʦʛʦʚʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ. ɺ ʢʘʯʝʩʪʚʝ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʩʪʝʥʜʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʫʩʪʘʥʦʚʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʤʠ ʟʘʥʠʤʘʣʠʩʴ 

ʫʯʝʥʳʡ ʩ ʤʠʨʦʚʳʤ ʫʨʦʚʥʝʤ ʧʨʦʬʝʩʩʦʨ, ʜ.ʪ.ʥ. ʀ.ʄ. ʊʝʪʝʣʴʙʘʫʤ ï ʨʦʜʦʥʘʯʘʣʴʥʠʢ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ; ʜʦʮʝʥʪ ʌ.ʄ. ʐʣʳʢʦʚ ʠ ʚʝʪʝʨʘʥʳ ɺʆɺ ʩʪʘʨʰʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʂ.ʇ. 

ʊʝʥʠʣʠʥ ʠ ʖ.ʈ. ʐʥʝʡʜʝʨ. ɺ 1957 ʛ. ʚ ʄʕʀ ʥʘ ʢʘʬʝʜʨʝ ɺʊ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʧʝʨʚʘʷ ʕɺʄ ʋʨʘʣ-1 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 100 ʦʧʝʨʘʮʠʡ ʚ ʩʝʢʫʥʜʫ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʥʘ ʢʘʬʝʜʨʝ ɺʊ ʧʦʷʚʠʣʠʩʴ ʙʦʣʝʝ 

ʤʦʱʥʳʝ ʣʘʤʧʦʚʳʝ ʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʕɺʄ ʠ ʩʪʘʣʘ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʘ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʱʝʠʥʩʪʠʪʫʪʩʢʦʛʦ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ.  

ʇʝʨʚʳʤ ʟʘʚʝʜʫʶʱʠʤ ɺʎ ʄʕʀ ʩʪʘʣ ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ɺʊ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʚʝʪʝʨʘʥ 

ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ɺʦʡʥʳ ʅʠʢʦʣʘʡ ʀʚʘʥʦʚʠʯ ʏʝʣʥʦʢʦʚ. ʅ.ʀ. ʏʝʣʥʦʢʦʚ ʦʢʦʥʯʠʣ ʚ ʤʘʝ 1941 ʛ. ʂʠʝʚʩʢʦʝ 
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ʘʨʪʠʣʣʝʨʠʡʩʢʦʝ ʫʯʠʣʠʱʝ ʚ ʟʚʘʥʠʠ ʣʝʡʪʝʥʘʥʪʘ, ʚʦʝʚʘʣ ʥʘ ʬʨʦʥʪʝ ʢʦʤʘʥʜʠʨʦʤ ʘʨʪʠʣʣʝʨʠʡʩʢʦʡ ʙʘʪʘʨʝʠ. ɺ 

1943 ʛ. ʧʦʩʣʝ ʪʷʞʝʣʦʛʦ ʨʘʥʝʥʠʷ ʦʥ ʧʦʩʪʫʧʠʣ ʚ ʄʕʀ. ʏʝʣʥʦʢʦʚ ʨʫʢʦʚʦʜʠʣ ɺʎ ʄʕʀ 23 ʛʦʜʘ, ʠ ʩʜʝʣʘʣ ʝʛʦ 

ʦʜʥʠʤ ʠʟ ʣʫʯʰʠʭ ɺʎ ʚʫʟʦʚ ʩʪʨʘʥʳ [5].  

ʅʘ ʢʘʬʝʜʨʝ ɺʊ ʄʕʀ ʚ 60-ʭ ʛʦʜʘʭ ʩʠʣʘʤʠ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʩʦʟʜʘʚʘʣʠʩʴ ʥʦʚʳʝ ʕɺʄ ʩ 

ʦʨʠʛʠʥʘʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çʙʝʟʘʜʨʝʩʥʘʷè ʕɺʄ ɹɽʊɸ-65 [1]. 

ɺ ʢʦʥʮʝ 60-ʭ ʛʦʜʦʚ ʚ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʚ ʄʕʀ ʧʦ ʩʦʚʤʝʩʪʠʪʝʣʴʩʪʚʫ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʬʝʩʩʦʨʘ ʢʘʬʝʜʨʳ 

ɺʊ, ʘ ʟʘʪʝʤ ʇʄ, ɸʥʘʪʦʣʠʡ ʀʚʘʥʦʚʠʯ ʂʠʪʦʚ [4] ʧʝʨʚʳʤ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʨʘʟʨʘʙʘʪʳʚʘʣ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʧʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʤʝʜʠʮʠʥʳ.  

ʀʟʜʘʚʘʣʠʩʴ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʩʦʙʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʢʥʠʛʫ ʀ.ʉ. ʇʦʪʝʤʢʠʥʘ 

"ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʫʟʣʳ ʮʠʬʨʦʚʦʡ ʘʚʪʦʤʘʪʠʢʠ". ʄ.: ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ, 1988 ʛ., ʥʝ ʧʦʪʝʨʷʚʰʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʠ ʜʦ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ. ʀ.ʉ. ʇʦʪʝʤʢʠʥ ʠ ɸ.ɸ. ɼʝʨʶʛʠʥ [5] ʟʘʣʦʞʠʣʠ ʦʩʥʦʚʳ ʢʫʨʩʦʚ ʩʭʝʤʦʪʝʭʥʠʢʠ ʕɺʄ ʚ 

ʄʕʀ. ɺ ʦʪʜʝʣʝ ʅʀʈ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʜʦʮʝʥʪʘ, ʟʘʪʝʤ ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ɺʄʉʉ ɸ.ɻ. ʐʠʛʠʥʘ [9], [5] 

ʨʘʟʚʠʚʘʣʠʩʴ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʕɺʄ. ɺ 70-80 ʛʛ. ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʥʘ ʢʘʬʝʜʨʝ 

ɺʊ ʄʕʀ ʧʦʩʪʦʷʥʥʦ ʨʘʙʦʪʘʣ ʦʜʠʥ ʠʟ ʧʝʨʚʳʭ ʚ ʉʉʉʈ ʦʙʱʝʤʦʩʢʦʚʩʢʠʡ ʩʝʤʠʥʘʨ ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʕɺʄ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʅ.ʗ. ʄʘʪʶʭʠʥʘ ʠ ɸ.ɻ. ʐʠʛʠʥʘ. ʇʝʨʚʘʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʩʠʩʪʝʤʘ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʕɺʄ ʢʘʢ ʩʠʩʪʝʤʳ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚʥʘʯʘʣʝ 60-ʭ 

ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʠʥʞʝʥʝʨʘ ɽ.ʄ. ʂʦʣʴʥʝʨʘ. ʆʥʘ ʙʘʟʠʨʦʚʘʣʘʩʴ ʥʘ ʠʜʝʷʭ ʷʟʳʢʘ GPSS ʠ ʝʝ ʠʥʪʝʨʧʨʝʪʘʪʦʨ ʙʳʣ 

ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʣʘʤʧʦʚʦʡ ʕɺʄ ʄ-20. ʊʘʢ ʢʘʢ ʪʦʛʜʘ ʫ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʕɺʄ ʥʝ ʙʳʣʦ ʫʩʪʨʦʡʩʪʚ ʘʣʬʘʚʠʪʥʦ-

ʮʠʬʨʦʚʦʛʦ ʚʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ, ʚʩʝ ʦʧʠʩʘʥʠʝ ʤʦʜʝʣʠ ʥʘʙʠʚʘʣʦʩʴ ʚ ʚʦʩʴʤʝʨʠʯʥʦʤ ʢʦʜʝ ʥʘ ʧʝʨʬʦʢʘʨʪʘʭ.  

ɺ ʩʝʨʝʜʠʥʝ 60-ʭ ʠʥʞʝʥʝʨʦʤ ɸ.ʂ. ʇʦʣʷʢʦʚʳʤ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʝʨʚʳʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʷʟʳʢ ʦʧʠʩʘʥʠʷ 

ʮʠʬʨʦʚʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʧʠʩʳʚʘʪʴ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʘʙʩʪʨʘʢʮʠʠ. ʊʨʘʥʩʣʷʪʦʨ ʩ 

ʷʟʳʢʘ ɸʚʪʦʢʦʜ-ʄ, ʷʚʣʷʚʰʝʛʦʩʷ ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʨʘʩʰʠʨʝʥʠʝʤ ɸʣʛʦʣ-60 ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʥʘ 

ʕɺʄ ʄʠʥʩʢ 22 ʩ ʫʯʘʩʪʠʝʤ ʩʪʫʜʝʥʪʦʚ ʄʕʀ ʠʟ ʇʦʣʴʰʠ, ɺʝʥʛʨʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥ. ɺ ʯʘʩʪʥʦʩʪʠ, ɸʚʪʦʢʦʜ-ʄ 

ʧʦʪʦʤ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʠ ʚʝʨʠʬʠʢʘʮʠʠ ʤʠʢʨʦʧʨʦʛʨʘʤʤ ʕɺʄ ʄ4000, ʨʘʟʨʘʙʘʪʳʚʘʚʰʝʡʩʷ ʚ ʀʅʕʋʄ ʢʘʢ 

ʧʝʨʚʦʡ ʕɺʄ ʨʷʜʘ ʄ4030.  

C 1967 ʧʦ 1982 ʛ. ʢʘʬʝʜʨʦʡ ɺʊ ʨʫʢʦʚʦʜʠʣ ʜ.ʪ.ʥ. ʧʨʦʬʝʩʩʦʨ ʖʨʠʡ ʄʘʪʚʝʝʚʠʯ ʐʘʤʘʝʚ [9], ʙʳʚʰʠʡ 

ʜʝʢʘʥʦʤ ʬʘʢʫʣʴʪʝʪʘ ɸɺʊ ʄʕʀ ʩ 1965 ʧʦ 1977 ʛ. ʇʦ ʝʛʦ ʠʥʠʮʠʘʪʠʚʝ ʥʘ ʢʘʬʝʜʨʝ ɺʊ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ 

ʧʦʜʛʦʪʦʚʢʘ ʠʥʞʝʥʝʨʦʚ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʕɺʄ, ʚ ʧʦʩʣʝʜʩʪʚʠʝ ʟʘʤʝʥʝʥʥʦʡ ʥʘ çʉʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ)è. ɺ 1961 ʛʦʜʫ ʧʨʠ ʄʕʀ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʖ.ʄ. ʐʘʤʘʝʚʘ ʙʳʣʘ ʩʦʟʜʘʥʘ 

ʣʘʙʦʨʘʪʦʨʠʷ-ʬʠʣʠʘʣ ʅʀʀ ʘʚʪʦʤʘʪʠʢʠ. ɺ 1961 ʛ. ʚ ʛ. ʉʤʦʣʝʥʩʢʝ ʙʳʣ ʩʦʟʜʘʥ ʬʠʣʠʘʣ ʄʕʀ ʠ ʟʘʪʝʤ ʢʘʬʝʜʨʘ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ.  

ʉ 1982 ʧʦ 1996 ʛ. ʟʘʚʝʜʫʶʱʠʤ ʢʘʬʝʜʨʦʡ ɺʊ ʄʕʀ ʨʘʙʦʪʘʣ ʜ.ʪ.ʥ. ʧʨʦʬʝʩʩʦʨ ɻʫʨʘʤ ʉʝʤʝʥʦʚʠʯ 

ʏʭʘʨʪʠʰʚʠʣʠ. ʇʦʜ ʝʛʦ ʨʫʢʦʚʦʜʩʪʚʦʤ ʙʳʣʠ ʩʦʟʜʘʥʳ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʥʘʰʝʜʰʠʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʚʫʟʘʭ ʈʦʩʩʠʠ, ɻʨʫʟʠʠ ʠ ʂʘʟʘʭʩʪʘʥʘ. ʉ 1996 ʛ. ʢʘʬʝʜʨʦʡ ɺʊ 

ʨʫʢʦʚʦʜʠʪ ʜ.ʪ.ʥ. ʧʨʦʬʝʩʩʦʨ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ɸʢʘʜʝʤʠʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʈʌ ɺʠʢʪʦʨ ɺʘʩʠʣʴʝʚʠʯ 

ʊʦʧʦʨʢʦʚ, ʘʚʪʦʨ ʙʦʣʝʝ 200 ʥʘʫʯʥʳʭ ʨʘʙʦʪ,  

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ ʦʜʥʠʤ ʠʟ ʘʚʪʦʨʦʚ ʪʝʨʤʠʥʘ "ʀʥʬʦʨʤʘʪʠʢʘ" ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʙʳʣ ʧʨʦʬʝʩʩʦʨ 

ʄʕʀ ʌʝʜʦʨ ɽʚʛʝʥʴʝʚʠʯ ʊʝʤʥʠʢʦʚ [5], ʠʟʚʝʩʪʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʚ ʦʙʣʘʩʪʠ ʪʝʣʝʤʝʭʘʥʠʢʠ ï ʫʜʘʣʝʥʥʦʛʦ 

ʠʟʤʝʨʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ. ɺ 1951ï1955 ʛʦʜʘʭ ʦʥ ʟʘʚʝʜʦʚʘʣ ʢʘʬʝʜʨʦʡ ʘʚʪʦʤʘʪʠʢʠ ʠ 

ʪʝʣʝʤʝʭʘʥʠʢʠ. ʇʦ ʝʛʦ ʠʥʠʮʠʘʪʠʚʝ ʚ 1969 ʛ. ʚ ʄʕʀ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʠ ʦʪʢʨʳʪʘ ʧʝʨʚʘʷ ʚ ʉʉʉʈ ʢʘʬʝʜʨʘ 

ʩʠʩʪʝʤʦʪʝʭʥʠʢʠ, ʢʦʪʦʨʫʶ ʦʥ ʠ ʚʦʟʛʣʘʚʠʣ. ɺ 1963 ʛ., ʧʫʙʣʠʢʫʷ ʩʪʘʪʴʶ ʚ ʞʫʨʥʘʣʝ çʀʟʚʝʩʪʠʷ ʚʫʟʦʚ: 

ʕʣʝʢʪʨʦʤʝʭʘʥʠʢʘè, ʌ.ɽ. ʊʝʤʥʠʢʦʚ ʦʧʨʝʜʝʣʠʣ ʠʥʬʦʨʤʘʪʠʢʫ ʢʘʢ ʥʘʫʢʫ ʦʙ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʪʨʝʭ 

ʯʘʩʪʝʡ: ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ. ʌ.ɽ. ʊʝʤʥʠʢʦʚ ʙʳʣ ʫʯʝʥʳʤ-ʠʥʪʝʣʣʠʛʝʥʪʦʤ ʩʪʘʨʦʡ ʬʦʨʤʘʮʠʠ ʠ ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ, ʠ ʧʦ ʤʘʥʝʨʝ 

ʯʪʝʥʠʷ ʣʝʢʮʠʡ. ɺ 1968 ʛ. ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʌ.ɽ. ʊʝʤʥʠʢʦʚʘ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʧʨʦʙʣʝʤʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚʳʩʰʝʡ ʰʢʦʣʳ, ʢʦʪʦʨʘʷ ʚʧʦʩʣʝʜʩʪʚʠʠ ʚʳʨʦʩʣʘ ʚ ʅʀʀ 

ʚʳʩʰʝʡ ʰʢʦʣʳ.  

ɺ 1967 ʛ. ʚ ɺʎ ʄʕʀ ʥʘʯʘʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʚʦʧʣʦʱʝʥʠʶ ʠʜʝʡ ʌ. ɽ. ʊʝʤʥʠʢʦʚʘ ʚ ʦʙʣʘʩʪʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʠʥʩʪʠʪʫʪʦʤ. ɽʛʦ ʫʯʝʥʠʢʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʠ ʚʥʝʩʣʠ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ 

ʨʘʟʚʠʪʠʝ ʦʪʜʝʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʥʬʦʨʤʘʪʠʢʠ. ʂ.ʪ.ʥ. ʜʦʮʝʥʪ ʖ.ʅ. ʂʫʰʝʣʝʚ [5] ï ʦʩʥʦʚʘʪʝʣʴ ʩʪʫʜʝʥʯʝʩʢʦʛʦ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʙʶʨʦ (ʉʂɹ) ʄʕʀ ʠ ʨʘʟʨʘʙʦʪʯʠʢ ʧʝʨʚʦʛʦ ʚ ʉʉʉʈ ʧʨʠʙʦʨʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʫʩʧʝʚʘʝʤʦʩʪʠ ʫʯʘʱʠʭʩʷ. ʂʣʘʩʩʳ ʪʘʢʠʭ ʧʨʠʙʦʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʚ ʄʕʀ ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ 

ʩʪʫʜʝʥʪʦʚ, ʥʦ ʠ ʚ ɻɸʀ ʉʉʉʈ ʧʨʠ ʩʜʘʯʝ ʵʢʟʘʤʝʥʦʚ ʥʘ ʚʦʜʠʪʝʣʴʩʢʠʝ ʧʨʘʚʘ.  

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʚ ʩʦʟʜʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ (ɸʉʋ) ʄʕʀ ʩʪʘʣ 

ʧʨʦʬʝʩʩʦʨ ʀ.ɸ. ɹʘʰʤʘʢʦʚ, ʯʝʣʦʚʝʢ ʩ ʥʝʫʝʤʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʦʛʨʦʤʥʦʡ ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʦʩʪʴʶ. ʀʤ 

ʧʦʜʛʦʪʦʚʣʝʥʦ 59 ʢʘʥʜʠʜʘʪʦʚ ʥʘʫʢ, ʦʥ ʘʚʪʦʨ ʤʦʥʦʛʨʘʬʠʡ ʠ ʫʯʝʙʥʠʢʦʚ ʧʦ ʢʦʤʧʴʶʪʝʨʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. 

ʉʦʚʤʝʩʪʥʦ ʩ ʜʦʮʝʥʪʦʤ ɺ.ʄ. ʑʝʨʙʠʥʳʤ ʠʤ ʙʳʣ ʩʦʟʜʘʥ ʧʝʨʚʳʡ ʵʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʠʢ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ.  

ɺ 1976 ʛ. ʚ ʄʕʀ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ, ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʢʘʬʝʜʨ ɺʊ ʠ ʩʧʝʮʢʫʨʩʦʚ 

ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ, ʢʘʬʝʜʨʘ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ (ʇʄ), ʢʦʪʦʨʦʡ ʧʦʨʫʯʘʣʦʩʴ ʚʝʩʪʠ ʜʠʩʮʠʧʣʠʥʫ 

çʀʥʬʦʨʤʘʪʠʢʘè ʥʘ ʚʩʝʭ ʬʘʢʫʣʴʪʝʪʘʭ ʄʕʀ. ʇʝʨʚʳʡ ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʇʄ ʧʨʦʬʝʩʩʦʨ ɸ.ɹ. ʌʨʦʣʦʚ 
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ʠʟʚʝʩʪʝʥ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚ ʜʠʩʢʨʝʪʥʦʡ ʤʘʪʝʤʘʪʠʢʝ, ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʣʛʝʙʨʝ, ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ 

ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʦʬʝʩʩʦʨ ɺ.ʇ. ʂʫʪʝʧʦʚ, ʟʘʚʝʜʦʚʘʚʰʠʡ ʢʘʬʝʜʨʦʡ ʇʄ ʩ 1987 ʛ. ʧʦ 2003 ʛ., ʩʳʛʨʘʣ 

ʟʘʤʝʪʥʫʶ ʨʦʣʴ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʠ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ɸ.ɹ. ʌʨʦʣʦʚʘ, ɺ.ʇ. ʂʫʪʝʧʦʚʘ, ʘ ʟʘʪʝʤ ʠ ɸ.ʇ. ɽʨʝʤʝʝʚʘ ʢʘʬʝʜʨʘ ʇʄ ʜʦʩʪʠʛʣʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʩʧʝʭʦʚ ʚ ʜʝʣʝ 

ʧʦʜʛʦʪʦʚʢʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ.  

ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʜʦʮʝʥʪʘ ʢʘʬʝʜʨʳ ʇʄ ɽʚʛʝʥʠʠ ʊʠʭʦʥʦʚʥʳ ʉʝʤʝʥʦʚʦʡ ʚʧʝʨʚʳʝ ʚ ʉʉʉʈ ʙʳʣʠ 

ʨʝʘʣʠʟʦʚʘʥʳ ʪʨʘʥʩʣʷʪʦʨʳ ʩ ʷʟʳʢʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ LISP, APL, FRL. ɼʦʮʝʥʪ ɺʘʣʝʨʠʡ ʉʝʨʛʝʝʚʠʯ 

ɿʫʙʦʚ ʚʥʝʩ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʩʦʟʜʘʥʠʝ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ ʠ ʨʘʟʚʠʪʠʝ ʢʫʨʩʦʚ "ʆʩʥʦʚʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ", 

"ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ ʧʨʠʤʝʥʝʥʠʷ ʕɺʄ" ʠ ʜʨ. ʀʭ ʯʠʪʘʣʠ ʥʘ ʤʥʦʛʠʭ ʬʘʢʫʣʴʪʝʪʘʭ ʠʥʩʪʠʪʫʪʘ ʦʥ ʠ ʜʦʮʝʥʪʳ 

ʀ.ʃ. ʎʚʝʪʘʝʚʘ, ɽ.ʂ. ɻʨʘʯʝʚʘ ʠ ʜʨ.  

ɺ 1983 ʛ. ʧʨʠʢʘʟʦʤ ʄʠʥʚʫʟʘ ʉʉʉʈ ʢʘʬʝʜʨʘ ɺʄʉʉ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʛʦʣʦʚʥʦʡ ʧʦ ʧʦʜʛʦʪʦʚʢʝ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʪʝʭʥʠʢʠ, ʠ ʥʘ ʥʝʡ ʙʳʣ ʩʦʟʜʘʥ ʋʯʝʙʥʦ-ʥʘʫʯʥʳʡ ʮʝʥʪʨ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʪʝʭʥʠʢʠ ʠ ʤʠʢʨʦ-ʕɺʄ. ɺʦʟʛʣʘʚʣʷʣʠ ʵʪʫ ʨʘʙʦʪʫ ʩ 1981 ʧʦ 1987 ʛ. ʦʜʠʥ ʠʟ ʨʫʢʦʚʦʜʠʪʝʣʝʡ 

ɻʦʩʢʦʤʠʪʝʪʘ ʧʦ ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ ʉʉʉʈ, ʜ.ʪ.ʥ. ʧʨʦʬʝʩʩʦʨ ɺ.ɸ. ʄʷʩʥʠʢʦʚ, ʟʘʚʝʜʦʚʘʚʰʠʡ ʢʘʬʝʜʨʦʡ 

ʩʠʩʪʝʤʦʪʝʭʥʠʢʠ ʧʦ ʩʦʚʤʝʩʪʠʪʝʣʴʩʪʚʫ ʠ ʢ.ʪ.ʥ. ʜʦʮʝʥʪ ɸ.ɸ. ɼʝʨʶʛʠʥ. ʋʩʠʣʠʷʤʠ ɸ.ɸ. ɼʝʨʶʛʠʥʘ ʠ ʢ.ʪ.ʥ. 

ʜʦʮʝʥʪʘ ɸ.ɺ. ʀʚʘʥʦʚʘ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʫʯʝʙʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ, ʚʳʧʫʱʝʥ ʨʷʜ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ ʧʦ ʜʘʥʥʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ, ʯʠʪʘʣʠʩʴ ʢʫʨʩʳ ʣʝʢʮʠʡ ʜʣʷ ʤʥʦʛʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʄʕʀ.  

ʈʘʟʚʠʪʠʝʤ ʧʨʠʣʦʞʝʥʠʡ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʄʕʀ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʥʩʪʠʪʫʪʘ. ʀʥʠʮʠʘʪʦʨʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʝʛʦ ʧʨʦʝʢʪʘ ʙʳʣʦ ʨʫʢʦʚʦʜʩʪʚʦ ɺʎ ʄʕʀ, 

ʢʘʬʝʜʨ ʇʄ ʠ ɺʄʉʉ. ʆʩʥʦʚʦʡ ʪʘʢʦʛʦ ʧʨʦʝʢʪʘ ʙʳʣʦ ʧʦʩʪʨʦʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ ʠʥʩʪʠʪʫʪʘ, ʚ ʨʘʟʨʘʙʦʪʢʫ 

ʢʦʪʦʨʦʡ ʚʣʦʞʠʣʠ ʩʚʦʠ ʩʠʣʳ ʥʝ ʪʦʣʴʢʦ ʩʦʪʨʫʜʥʠʢʠ ɺʎ ʄʕʀ, ʥʦ ʠ ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʇʄ ʜ.ʪ.ʥ. 

ʧʨʦʬʝʩʩʦʨ ɺ.ʇ. ʂʫʪʝʧʦʚ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ɺʄʉʉ ʜ.ʪ.ʥ. ʧʨʦʬʝʩʩʦʨ ɸ.ɺ. ɹʫʪʨʠʤʝʥʢʦ, ʠʟʚʝʩʪʥʳʡ 

ʩʧʝʮʠʘʣʠʩʪ ʚ ʦʙʣʘʩʪʠ ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʝʪʝʡ ʕɺʄ ʜ.ʪ.ʥ. ʧʨʦʬʝʩʩʦʨ ʃ.ʀ. ɸʙʨʦʩʠʤʦʚ, ʢ.ʪ.ʥ. ʜʦʮʝʥʪ 

ɺ.ʆ. ʈʳʙʠʥʮʝʚ. ɺ ʦʨʛʘʥʠʟʘʮʠʠ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʘʩʣʫʛʘ ʥʝ ʪʦʣʴʢʦ ʨʫʢʦʚʦʜʠʪʝʣʝʡ 

ɺʎ ʄʕʀ ɺ.ɸ. ʌʝʜʠʥʘ, ʀ.ɺ. ʆʛʥʝʚʘ, ɸ.ʃ. ʂʦʥʠʥʘ, ʀ.ʄ. ʂʨʝʧʢʦʚʘ, ʪʘʣʘʥʪʣʠʚʦʛʦ ʠʥʞʝʥʝʨʘ ʉ.ʅ. ʍʦʨʴʢʦʚʘ, ʥʦ 

ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʩʦʪʨʫʜʥʠʢʦʚ ʀɺʊʀ. ɺʩʝ ʦʥʠ ʫʯʝʥʠʢʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʠ ʨʦʜʦʥʘʯʘʣʴʥʠʢʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʠʥʬʦʨʤʘʪʠʢʠ, ʦ ʢʦʪʦʨʳʭ ʰʣʘ ʨʝʯʴ ʚʳʰʝ.  

ɺ ʥʘʯʘʣʝ ʨʘʙʦʪʳ ʤʳ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʦʛʨʘʥʠʯʠʣʠʩʴ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʜʦʩʪʠʞʝʥʠʡ ʩʦʪʨʫʜʥʠʢʦʚ ʪʦʣʴʢʦ 

ʜʚʫʭ ʢʘʬʝʜʨ ʀɺʊʀ. ʆʪʜʝʣʴʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʪʨʝʙʫʝʪ ʚʢʣʘʜ ʈʘʜʠʦʪʝʭʥʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʠ ʆʩʦʙʦʛʦ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʙʶʨʦ ʄʕʀ (ʆʂɹ ʄʕʀ), ʚʥʝʩʰʠʭ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʠ, ʧʨʠʝʤʘ ʠ 

ʦʙʨʘʙʦʪʢʠ ʪʝʣʝʤʝʪʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʢʦʩʤʦʩʘ [2], ʘ ʪʘʢʞʝ ʩʦʪʨʫʜʥʠʢʦʚ ʜʨʫʛʠʭ ʬʘʢʫʣʴʪʝʪʦʚ. 

ʅʘʧʨʠʤʝʨ, ʜ.ʪ.ʥ. ʧʨʦʬʝʩʩʦʨʘ ʢʘʬʝʜʨʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʪʝʧʣʦʪʝʭʥʠʢʠ ɺ.ʌ. ʆʯʢʦʚʘ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʣ ʚ 

ʄʕʀ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʩʝʨʚʝʨ MATHCADè, ʠ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʢʦʪʦʨʦʛʦ ʧʦ ʢʫʨʩʫ ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ç2ϐ Problems for STEM Educationè ʠʟʜʘʥʦ ʚ ʉʐɸ [10].  

ʋʯʘʩʪʥʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʘʶʪ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ): "ʅʘʫʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʩʪʘʚʷʪʩʷ ʠ ʨʝʰʘʶʪʩʷ ʟʘʜʘʯʠ 

ʘʧʧʘʨʘʪʥʦʛʦ ʠʣʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʭ ʚʠʜʦʚ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʪʨʘʜʠʮʠʦʥʥʦ 

ʩʯʠʪʘʶʪʩʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ". ʈʘʩʩʤʘʪʨʠʚʘʷ ʚʦʧʨʦʩ ʦʙ ʫʯʘʩʪʠʠ ʚʳʧʫʩʢʥʠʢʦʚ ʠ ʩʦʪʨʫʜʥʠʢʦʚ ʄʕʀ ʚ 

ʩʪʘʥʦʚʣʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʤʝʪʦʜʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʣʝʜʫʝʪ ʚʩʧʦʤʥʠʪʴ ʚʳʜʘʶʱʝʛʦʩʷ 

ʫʯʝʥʦʛʦ, ʘʢʘʜʝʤʠʢʘ ɸʅ ʉʉʉʈ ʚʳʧʫʩʢʥʠʢʘ ʄʕʀ 1940 ʛ. ɻʝʨʤʦʛʝʥʘ ʉʝʨʛʝʝʚʠʯʘ ʇʦʩʧʝʣʦʚʘ, ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʘ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʰʢʦʣʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʀʟ ʚʳʩʢʘʟʳʚʘʥʠʡ ɻ.ʉ. ʇʦʩʧʝʣʦʚʘ. çɽʩʣʠ ʦʩʪʘʚʠʪʴ ʚ 

ʩʪʦʨʦʥʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʟʘʜʘʯʠ, ʪʦ ʩ ʪʦʛʦ ʤʦʤʝʥʪʘ, ʢʦʛʜʘ ʕɺʄ ʠ ʠʭ ʧʨʦʛʨʘʤʤʳ ʧʦʣʫʯʠʣʠ ʩʧʦʩʦʙʥʦʩʪʴ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʜʘʥʥʳʝ ʚ ʩʠʤʚʦʣʴʥʦʡ ʬʦʨʤʝ, ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʛʦʚʦʨʠʪʴ ʦʙ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʪʝʣʣʝʢʪʝ ʢʘʢ ʦ 

ʥʘʫʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʮʝʣʴ ʢʦʪʦʨʦʛʦ ï ʥʘʫʯʠʪʴ ʕɺʄ ʨʝʰʘʪʴ ʟʘʜʘʯʠ, ʪʨʘʜʠʮʠʦʥʥʦ ʩʯʠʪʘʶʱʠʝʩʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ. ʇʦʢʘ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚ ʕɺʄ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ 

ʜʘʥʥʳʝ, ʘ ʥʝ ʟʥʘʥʠʷ. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʚ ʕɺʄ ʠ ʠʭ ʦʙʨʘʙʦʪʢʠ, ʪ.ʝ. ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʛʦ 

ʟʥʘʥʠʷ ʠʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʢʦʧʣʝʥʥʦʛʦ, ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪʩʷ, ʭʦʪʷ ʥʝʢʦʪʦʨʳʝ ʚʳʜʘʶʱʠʝʩʷ ʨʝʟʫʣʴʪʘʪʳ ʫʞʝ 

ʧʦʣʫʯʝʥʳ ʙʣʘʛʦʜʘʨʷ ʨʘʟʨʘʙʦʪʢʝ ʠʩʯʠʩʣʝʥʠʷ ʧʨʝʜʠʢʘʪʦʚ, ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʬʨʝʡʤʦʚ ʠ ʪ.ʧ.è.  

ʂʨʫʧʥʝʡʰʠʤ ʥʘʫʯʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʤ ʚ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈ, ʩʪʘʣʦ ʧʨʦʚʝʜʝʥʠʝ ʚ 

ʊʙʠʣʠʩʠ 4-6 ʠʶʥʷ 1974 ʛ. ʉʝʜʴʤʦʛʦ ʚʩʝʩʦʶʟʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ ʧʦ ʢʠʙʝʨʥʝʪʠʢʝ ï ʧʝʨʚʦʛʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʛʦ ʬʦʨʫʤʘ, ʮʝʣʠʢʦʤ ʧʦʩʚʷʱʝʥʥʦʛʦ ʧʨʦʙʣʝʤʘʤ ʀʀ. ɻʣʘʚʥʳʤ ʜʦʢʣʘʜʦʤ, ʧʨʦʯʠʪʘʥʥʳʤ ʥʘ ʝʛʦ 

ʧʣʝʥʘʨʥʦʤ ʟʘʩʝʜʘʥʠʠ, ʩʪʘʣ ʩʦʚʤʝʩʪʥʳʡ ʜʦʢʣʘʜ ɻ.ʉ. ʇʦʩʧʝʣʦʚʘ ʠ ʧʨʦʬʝʩʩʦʨʘ ʄʕʀ ɼ.ɸ. ʇʦʩʧʝʣʦʚʘ 

çʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘè. ɺ ʜʝʢʘʙʨʝ ʪʦʛʦ ʞʝ 1974 ʛ. ʚ ʨʘʤʢʘʭ ʅʘʫʯʥʦʛʦ ʩʦʚʝʪʘ ʧʦ 

ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʙʣʝʤʝ çʂʠʙʝʨʥʝʪʠʢʘè ʧʨʠ ʇʨʝʟʠʜʠʫʤʝ ɸʅ ʉʉʉʈ ʙʳʣʘ ʩʦʟʜʘʥʘ ʥʦʚʘʷ ʩʝʢʮʠʷ ʧʦ ʧʨʦʙʣʝʤʝ 

çʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪè. ʀʤʝʥʥʦ ɻʝʨʤʦʛʝʥ ʉʝʨʛʝʝʚʠʯ ʇʦʩʧʝʣʦʚ ʚʳʩʪʫʧʠʣ ʛʣʘʚʥʳʤ ʠʥʠʮʠʘʪʦʨʦʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʪʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʩʠʩʪʝʤʝ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈ ʠ ʩʘʤ ʚʦʟʛʣʘʚʠʣ ʠʭ. ʉ ʵʪʦʛʦ 

ʠ ʥʘʯʘʣʘʩʴ ʦʬʠʮʠʘʣʴʥʘʷ ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʀʀ ʚ ʉʉʉʈ. ʇʨʘʢʪʠʯʝʩʢʠ ʩʨʘʟʫ ʧʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʬʝʜʨʳ ʇʄ ʚ 

ʄʕʀ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ɻ.ʉ. ʇʦʩʧʝʣʦʚʘ ʠ ɼ.ɸ. ʇʦʩʧʝʣʦʚʘ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʠ ʨʘʙʦʪʘʣ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ ʚ 

ʄʕʀ ʩʝʤʠʥʘʨ ʧʦ ʧʨʦʙʣʝʤʘʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ.  
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ɼʤʠʪʨʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ʇʦʩʧʝʣʦʚ (1932ï2019) ʦʢʦʥʯʠʣ ʚ 1956 ʛ. ʄɻʋ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, 

ʧʨʦʬʝʩʩʦʨ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʯʣʝʥ ʈɸɽʅ, ʩ 1956 ʧʦ 1968 ʛ. ʨʘʙʦʪʘʣ ʚ ʄʕʀ ʥʘ 

ʢʘʬʝʜʨʝ ɺʊ [6]. ʅʘʤ ʧʦʩʯʘʩʪʣʠʚʠʣʦʩʴ ʩʣʫʰʘʪʴ ʝʛʦ ʣʝʢʮʠʠ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çɸʨʠʬʤʝʪʠʯʝʩʢʠʝ ʠ ʣʦʛʠʯʝʩʢʠʝ 

ʦʩʥʦʚʳ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʜʠʩʢʨʝʪʥʦʛʦ ʜʝʡʩʪʚʠʷè, ʘ ʟʘʪʝʤ ʠ ʨʘʙʦʪʘʪʴ ʩ ʥʠʤ ʥʘ ʦʜʥʦʡ ʢʘʬʝʜʨʝ. ʕʪʦ ʙʳʣ 

ʢʦʣʣʝʢʪʠʚ ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʦʚ, ʙʳʩʪʨʦ ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʥʦʚʳʝ ʚ ʪʝ ʚʨʝʤʝʥʘ ʨʝʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ɻʦʨʷʯʦ ʦʙʩʫʞʜʘʣʠ ʧʦʷʚʠʚʰʠʝʩʷ ʥʦʚʳʝ ʤʘʰʠʥʳ ʚ ʉʐɸ ï ʩʥʘʯʘʣʘ ʉʊʈɽʊʏ, ʧʦʪʦʤ 

IBM-360, IBM-370 ʠ ʢʦʥʝʯʥʦ ʧʨʦʙʣʝʤʫ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ, 

ʬʘʥʘʪʦʤ ʢʦʪʦʨʦʡ ʙʳʣ ɸ.ɻ. ʐʠʛʠʥ. ʀ ʦʙʩʫʞʜʘʣʠ ʵʪʠ ʪʝʤʳ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʙʦʯʝʝ ʚʨʝʤʷ, ʥʦ ʠ ʧʦʩʣʝ ʝʛʦ 

ʦʢʦʥʯʘʥʠʷ, ʠʛʨʘʷ ʧʨʠ ʵʪʦʤ ʚ ʰʘʭʤʘʪʳ, ʜʦʤʠʥʦ, ʠ ʜʘʞʝ ʚ ʙʦʣʴʰʦʡ ʙʠʣʴʷʨʜ, ʜʣʷ ʢʦʪʦʨʦʛʦ, ʫʩʠʣʠʷʤʠ ʪʦʛʜʘ 

ʠʥʞʝʥʝʨʘ ʢʘʬʝʜʨʳ ɺʘʜʠʤʘ ʅʠʢʦʣʘʝʚʠʯʘ ʌʘʣʴʢʘ (ʚʧʦʩʣʝʜʩʪʚʠʠ ʜ.ʪ.ʥ. ʧʨʦʬʝʩʩʦʨʘ ʢʘʬʝʜʨʳ ʇʄ), ʙʳʣ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʦʟʜʘʥ ʨʘʟʙʦʨʥʳʡ ʥʘʩʪʦʷʱʠʡ ʙʠʣʴʷʨʜʥʳʡ ʩʪʦʣ. ɺ ʪʘʢʠʭ ʦʙʩʫʞʜʝʥʠʷʭ ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʠ 

ɼ.ɸ. ʇʦʩʧʝʣʦʚ.  

ɺ 2010 ʛ. ʚ ʥʘʫʯʥʦʤ ʞʫʨʥʘʣʝ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʩʪʘʪʴʷ, ʚ ʢʦʪʦʨʦʡ ʘʚʪʦʨʳ, ʧʨʦʬʝʩʩʦʨʘ ʄʕʀ 

ɺ.ʅ. ɺʘʛʠʥ, ɸ.ʇ. ɽʨʝʤʝʝʚ, ʀ.ʀ. ɼʟʝʛʝʣʝʥʦʢ, ɸ.ɹ. ʌʨʦʣʦʚ, ʆ.ʉ. ʂʦʣʦʩʦʚ, ʧʠʰʫʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʦʣʠ 

ɼ.ɸ. ʇʦʩʧʝʣʦʚʘ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʥʘʫʢʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʦ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʘʭ 

ʨʝʰʘʝʤʳʭ ʘʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʟʘʜʘʯ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʥʝʡ ʦʪʤʝʯʘʝʪʩʷ: çɼ.ɸ. ʇʦʩʧʝʣʦʚ ʚʤʝʩʪʝ ʩʦ ʩʚʦʠʤʠ 

ʢʦʣʣʝʛʘʤʠ ʧʦ ʢʘʬʝʜʨʝ, ʧʨʦʬʝʩʩʦʨʦʤ ɺ.ɸ. ɻʦʨʙʘʪʦʚʳʤ ʠ ʜʦʮʝʥʪʦʤ ɽ.ʊ. ʉʝʤʝʥʦʚʦʡ, ʘ ʪʘʢʞʝ ʩ ʧʝʨʚʳʤʠ 

ʩʚʦʠʤʠ ʘʩʧʠʨʘʥʪʘʤʠ, ʩʪʘʚʰʠʤʠ ʠʟʚʝʩʪʥʳʤʠ ʫʯʝʥʳʤʠ ʚ ʦʙʣʘʩʪʠ ʀʀ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʜʦʢʪʦʨʘ ʥʘʫʢ ʖ.ʀ. ʂʣʳʢʦʚ ʠ ɺ.ʅ. ɺʘʛʠʥ ʩʦʟʜʘʣʠ ʠ ʨʘʟʚʠʣʠ ʪʘʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʀʀ, ʢʘʢ 

ʩʠʪʫʘʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʩʝʤʠʦʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʨʠʢʣʘʜʥʘʷ ʩʝʤʠʦʪʠʢʘè [7].  

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ ʥʘ ʢʘʬʝʜʨʝ ʇʄ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʪʝʩʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ 

ʩʦʟʜʘʥʥʦʡ ɼ.ɸ. ʇʦʩʧʝʣʦʚʳʤ ɸʩʩʦʮʠʘʮʠʝʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʈʦʩʩʠʠ, ʢʦʪʦʨʦʡ ʦʥ ʠ ʨʫʢʦʚʦʜʠʣ, 

ʧʨʠʚʝʣʠ ʢ ʚʦʟʤʦʞʥʦʩʪʠ ʚ 1990 ʛ. ʥʘʯʘʪʴ ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʄʕʀ ʧʦ ʥʦʚʦʤʫ ʧʨʦʬʠʣʶ 

çʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳè. ʉʘʤ ɼ.ɸ. ʇʦʩʧʝʣʦʚ ʧʦʩʪʘʚʠʣ ʠ ʩʪʘʣ ʯʠʪʘʪʴ ʪʘʢʠʝ 

ʢʫʨʩʳ ʣʝʢʮʠʡ ʢʘʢ çʆʩʥʦʚʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘè ʠ çʇʨʠʢʣʘʜʥʘʷ ʩʝʤʠʦʪʠʢʘè. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʘʢʪʠʚʥʦʝ 

ʫʯʘʩʪʠʝ ʧʨʠʥʠʤʘʣʠ ʝʛʦ ʫʯʝʥʠʢʠ ʧʨʦʬʝʩʩʦʨʘ ʢʘʬʝʜʨʳ ʇʄ ɺ.ʅ. ɺʘʛʠʥ, ɸ.ʇ. ɽʨʝʤʝʝʝʚ, ɺ.ʇ. ʂʫʪʝʧʦʚ. ɺ 2000 

ʛ. ʟʘ ʩʦʟʜʘʥʠʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʵʪʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ ʦʥʠ ʙʳʣʠ ʥʘʛʨʘʞʜʝʥʳ ʧʨʝʤʠʝʡ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʇʨʦʬʝʩʩʦʨ ɺʘʜʠʤ ʅʠʢʦʣʘʝʚʠʯ ɺʘʛʠʥ (1940-2019) ʦʢʦʥʯʠʣ ʄʕʀ ʚ 1963 ʛ., ʙʳʣ ʯʣʝʥʦʤ ʅʘʫʯʥʦʛʦ 

ʩʦʚʝʪʘ ʈɸʀʀ, ʧʦʙʝʜʠʪʝʣʝʤ ʢʦʥʢʫʨʩʘ çɿʦʣʦʪʳʝ ʠʤʝʥʘ ɺʳʩʰʝʡ ʐʢʦʣʳ-2018è ʚ ʥʦʤʠʥʘʮʠʠ çɿʘ ʚʢʣʘʜ ʚ ʥʘʫʢʫ 

ʠ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝè. ɺ 2015 ʛ. ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʩʪʘʪʴʷ ɺ.ʅ. ɺʘʛʠʥʘ ʠ ɸ.ʇ. ɽʨʝʤʝʝʚʘ [8], ʛʜʝ 

ʧʦʜʚʦʜʠʣʠʩʴ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʙʫʨʥʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʢʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ. ɿʘ ʚʨʝʤʷ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʄʕʀ ʚʳʧʫʱʝʥʳ ʤʥʦʛʠʝ ʪʳʩʷʯʠ ʠʥʞʝʥʝʨʦʚ, ʩʦʪʥʠ ʢʘʥʜʠʜʘʪʦʚ ʠ ʜʝʩʷʪʢʠ ʜʦʢʪʦʨʦʚ 

ʥʘʫʢ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʥʦ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʩʪʨʘʥ, ʚʥʝʩʰʠʭ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ 

ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʥʘʧʨʘʚʣʝʥʠʡ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʦ ʢʦʪʦʨʳʭ ʛʦʚʦʨʠʪʩʷ ʚ ʵʪʦʡ ʩʪʘʪʴʝ. 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ɸʨʭʠʚ ʚʳʧʫʩʢʦʚ ʛʘʟʝʪʳ çʕʥʝʨʛʝʪʠʢ ʄʕʀè 

https://mpei.ru/Structure/managementpersonnel/rector_assistant/csc/energetic/Archive/Pages/default.Aspx 

2. ɼʟʝʛʝʣʝʥʦʢ ʀ.ʀ., ʃʘʜʳʛʠʥ ʀ.ʀ., ʇʦʣʷʢʦʚ ɸ.ʂ. ʄʦʩʢʦʚʩʢʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ï ʢʫʟʥʠʮʘ ʢʘʜʨʦʚ ʚ 

ʦʙʣʘʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ (ʂ 60-ʣʝʪʥʝʤʫ ʶʙʠʣʝʶ ʠʥʩʪʠʪʫʪʘ ɸɺʊ)/ ʧʦʜ ʨʝʜ. ɺ.ʇ. ʃʫʥʠʥʘ. ʄ.: 

ʀʟʜʘʪʝʣʴʩʪʚʦ ʄʕʀ, 2018. 

3. ɺʠʨʪʫʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨʥʳʡ ʤʫʟʝʡ http://www.computer-museum.ru  

4. ɼʦʣʛʦʚ ɺ.ɸ. ʂʠʪʦʚ ɸʥʘʪʦʣʠʡ ʀʚʘʥʦʚʠʯ ï ʧʠʦʥʝʨ ʢʠʙʝʨʥʝʪʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ. ʄ.:ʂʆʉ-ʀʅʌ, 2010. 

5. ʕʣʝʢʪʨʦʥʥʳʡ ʞʫʨʥʘʣ "ɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʝʪʠ. ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ". ʈʘʟʜʝʣ ʩʪʨʘʥʠʮʳ ʠʩʪʦʨʠʠ. 

http://network-journal.mpei.ac.ru.  

6. ʇʦʩʧʝʣʦʚ ɼ.ɸ. ʉʪʘʥʦʚʣʝʥʠʝ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʈʦʩʩʠʠ // ʆʯʝʨʢʠ ʠʩʪʦʨʠʠ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʈʦʩʩʠʠ" / ʨʝʜ. 

ɼ.ɸ.ʇʦʩʧʝʣʦʚ, ʗ.ʀ.ʌʝʪ. ʅʦʚʦʩʠʙʠʨʩʢ, ʅʘʫʯʥʦ-ʠʟʜʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʆʀɻɻ ʉʆ ʈɸʅ,1998, ʩ 7ï44. 

7. ɺʘʛʠʥ ɺ.ʅ., ɽʨʝʤʝʝʚ ɸ.ʇ., ɼʟʝʛʝʣʝʥʦʢ ʀ.ʀ., ʌʨʦʣʦʚ ɸ.ɹ., ʂʦʣʦʩʦʚ ʆ.ʉ. ʉʪʘʥʦʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʦʡ 

ʰʢʦʣʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʄʦʩʢʦʚʩʢʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ // ʇʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʠ 

ʩʠʩʪʝʤʳ. ˉ2. 2010. ʉ. 3ï16. 

8. ɺʘʛʠʥ ɺ.ʅ., ɽʨʝʤʝʝʚ ɸ.ʇ. ʅʘʫʯʥʘʷ ʰʢʦʣʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʄʦʩʢʦʚʩʢʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ 

ʠʥʩʪʠʪʫʪʝ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ: ʩʪʘʥʦʚʣʝʥʠʝ ʠ ʨʝʟʫʣʴʪʘʪʳ // ɺʝʩʪʥʠʢ ʄʕʀ. ˉ2. 

2015. ʉ. 29ï37. 

9. ʀʥʩʪʠʪʫʪ ʘʚʪʦʤʘʪʠʢʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʄʦʩʢʦʚʩʢʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

(ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ) (1958ï2008) / ʧʦʜ ʨʝʜ. ɺ.ʇ. ʃʫʥʠʥʘ, ʆ.ʉ. ʂʦʣʦʩʦʚʘ. ʄ.: ʀʟʜʘʪʝʣʴʩʢʠʡ ʜʦʤ 

ʄʕʀ. 2008. 256 ʩ. 

10. https://www.crcpress.com/2-Problems-for-STEM-Education/Ochkov/p/book/9780367345259



SoRuCom 2020 213  
 

 

ʀʅʊɽʈɸʂʊʀɺʅɸʗ ʂʆʄʇʔʖʊɽʈʅɸʗ ɻʈɸʌʀʂɸ ɺ ʇʈʀʃʆɾɽʅʀʗʍ  

ʅɽɼʆʆʇʈɽɼɽʃɪʅʅʓʍ ʄʆɼɽʃɽʁ 

ɸʣʝʢʩʝʡ ɸʥʜʨʝʝʚʠʯ ʃʠʧʘʪʦʚ 

ɸʆ çʂʦʥʮʝʨʥ çɺʝʛʘè, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ, 

alexey.lipatov75@mail.ru  

ɸʥʥʦʪʘʮʠʷ ï ɺ ʥʘʯʘʣʝ 1980-ʭ ʛʛ. ʠʟʚʝʩʪʥʳʤ ʩʦʚʝʪʩʢʠʤ ʠ ʨʦʩʩʠʡʩʢʠʤ ʫʯʸʥʳʤ ɸ.ʉ. ʅʘʨʠʥʴʷʥʠ 

ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʥʝʜʦʦʧʨʝʜʝʣʸʥʥʳʭ ʤʦʜʝʣʝʡ (ʅ-ʤʦʜʝʣʝʡ). ɺʧʦʩʣʝʜʩʪʚʠʠ ʥʘ ʠʭ 

ʦʩʥʦʚʝ ʙʳʣ ʩʦʟʜʘʥ ʨʷʜ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʨʘʩʯʸʪʥʦ-

ʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʸʥʥʳʭ ʜʘʥʥʳʭ ʠ ʦʛʨʘʥʠʯʝʥʠʡ. ɼʣʷ ʢʦʥʮʝʧʮʠʠ ʅ-ʤʦʜʝʣʝʡ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʝʡ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʚ ʨʝʞʠʤʝ ʜʠʘʣʦʛʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʦʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʨʘʟʨʘʙʦʪʢʘ ʩʨʝʜʩʪʚ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʇʨʦʮʝʩʩ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʷʚʣʷʝʪʩʷ ʠʪʝʨʘʪʠʚʥʳʤ, ʠ ʩʨʝʜʩʪʚʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ (ʂɻ) ʜʦʣʞʥʳ 

ʧʦʤʦʛʘʪʴ ʧʦʠʩʢʫ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʠ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʅ-ʤʦʜʝʣʠ. ɺ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʪʘʢʠʭ ʩʨʝʜʩʪʚ ʂɻ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ï ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʥʝʜʦʦʧʨʝʜʝʣʸʥʥʘʷ ʤʦʜʝʣʴ, ʠʥʪʝʨʘʢʪʠʚʥʘʷ 

ʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ. 

I. ɺɺɽɼɽʅʀɽ 

ʆʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʮʝʥʪʨʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʠʢʣʘʜʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʚ ʉʉʉʈ ʠ ʈʦʩʩʠʠ ʩ 1970-ʭ ʛʛ. ʷʚʣʷʝʪʩʷ ɺʳʯʠʩʣʠʪʝʣʴʥʳʡ ʮʝʥʪʨ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ɸʢʘʜʝʤʠʠ 

ʥʘʫʢ ʉʉʉʈ, ʥʳʥʝ ʀʥʩʪʠʪʫʪ ʩʠʩʪʝʤ ʠʥʬʦʨʤʘʪʠʢʠ ʠʤ. ɸ.ʇ. ɽʨʰʦʚʘ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈɸʅ. ɺ 1977 ʛ. ʪʘʤ 

ʙʳʣʘ ʩʦʟʜʘʥʘ ʣʘʙʦʨʘʪʦʨʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʠʟʚʝʩʪʥʦʛʦ ʩʦʚʝʪʩʢʦʛʦ ʠ 

ʨʦʩʩʠʡʩʢʦʛʦ ʫʯʸʥʦʛʦɸʣʝʢʩʘʥʜʨʘ ʉʝʤʸʥʦʚʠʯʘ ʅʘʨʠʥʴʷʥʠ, ʚʥʝʩʰʝʛʦ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʩʪʘʥʦʚʣʝʥʠʝ ʠ 

ʨʘʟʚʠʪʠʝ ʵʪʦʛʦ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ɸ.ʉ. ʅʘʨʠʥʴʷʥʠ ï ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʯʣʝʥ ʈɸɽʅ, ʦʜʠʥ ʠʟ ʦʩʥʦʚʘʪʝʣʝʡ ʠ 

ʘʢʪʠʚʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʉʦʚʝʪʩʢʦʡ, ʘ ʟʘʪʝʤ ʈʦʩʩʠʡʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʯʣʝʥ ʅʘʫʯʥʦʛʦ 

ʉʦʚʝʪʘ ʧʦ ʤʝʪʦʜʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʈɸʅ. ʀʤ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʘʫʯʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ ʧʨʦʙʣʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʩ ʕɺʄ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ, 

ʩʦʟʜʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ 

ʟʥʘʥʠʡ, ʚʢʣʶʯʘʷ ʧʦʩʪʘʥʦʚʢʫ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙʣʝʤʳ ʅɽ-ʬʘʢʪʦʨʦʚ ʟʥʘʥʠʡ ʠ ʩʦʟʜʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʘʧʧʘʨʘʪʘ ʜʣʷ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ. 

ʉʬʦʨʤʫʣʠʨʦʚʘʥʥʦʝ ʠʤ ʧʦʥʷʪʠʝ ʅɽ-ʬʘʢʪʦʨʦʚ [1, 2] ʠ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʥʝʜʦʦʧʨʝʜʝʣʸʥʥʦʩʪʠ 

[1, 3, 4] ʟʘʣʦʞʠʣʠ ʦʩʥʦʚʫ ʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ 

ʦʙʨʘʙʦʪʢʠ ʟʥʘʥʠʡ ʠ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ. 

ɺʝʩʴʤʘ ʧʣʦʜʦʪʚʦʨʥʦʡ ʦʢʘʟʘʣʘʩʴ ʠʜʝʷ ɸ.ʉ. ʅʘʨʠʥʴʷʥʠ ʦ ʪʦʤ, ʯʪʦ ʬʦʨʤʘʣʴʥʘʷ ʤʦʜʝʣʴ ʦʙʲʝʢʪʘ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪ ɹʧʝʨʝʤʝʥʥʳʭ ʠ ʩʚʷʟʳʚʘʶʱʠʭ ʠʭ ʦʪʥʦʰʝʥʠʡ, ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʢʘʢ ʦʩʥʦʚʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʈʘʥʝʝ ʪʘʢʦʡ ʦʩʥʦʚʦʡ ʦʙʱʝʧʨʠʟʥʘʥʥʦ ʩʯʠʪʘʣʩʷ 

ʘʣʛʦʨʠʪʤ. ʕʪʘ ʠʜʝʷ ʙʳʣʘ ʚʳʩʢʘʟʘʥʘ ɸ.ʉ. ʅʘʨʠʥʴʷʥʠ ʚ ʨʘʙʦʪʝ çʄʦʜʝʣʴ ʠʣʠ ʘʣʛʦʨʠʪʤ: ʥʦʚʘʷ ʧʘʨʘʜʠʛʤʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠè [5]. ɺ ʨʘʙʦʪʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʤʦʜʝʣʠ ʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

(ʠʤʧʝʨʘʪʠʚʥʦʛʦ) ʘʣʛʦʨʠʪʤʘ, ʚʳʜʝʣʷʶʱʝʝ ʧʷʪʴ ʠʭ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ, ʧʨʠʚʝʜʸʥʥʳʭ ʚ ʊʘʙʣ. 1. 

ʇʨʘʢʪʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʞʝʥʝʨʠʠ, ʚʳʪʝʢʘʶʱʠʡ ʠʟ ʵʪʦʛʦ ʩʦʧʦʩʪʘʚʣʝʥʠʷ, ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʪʦʤ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʦʝʢʪʠʨʫʷ, ʠʩʩʣʝʜʫʷ ʠʣʠ ʵʢʩʧʣʫʘʪʠʨʫʷ ʢʘʢʦʡ-ʣʠʙʦ ʦʙʲʝʢʪ, 

ʜʦʣʞʝʥ ʨʘʙʦʪʘʪʴ ʥʝ ʩ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ (ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ) ʧʨʦʮʝʜʫʨ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ 

ʦʪʜʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʵʪʦʛʦ ʦʙʲʝʢʪʘ, ʘ ʩ ʤʦʜʝʣʴʶ, ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʶʱʝʡ ʚ ʮʝʣʦʤ ʩʪʨʫʢʪʫʨʫ ʦʙʲʝʢʪʘ, ʝʛʦ 

ʩʦʩʪʦʷʥʠʝ, ʧʦʚʝʜʝʥʠʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ ʠ ʜʨ. [5]. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʲʝʜʠʥʝʥʠʝ ʢʦʥʮʝʧʮʠʡ ʤʦʜʝʣʠ ʠ ʥʝʜʦʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʧʦʟʚʦʣʠʣʦ ɸ.ʉ. ʅʘʨʠʥʴʷʥʠ 

ʩʦʟʜʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʥʝʜʦʦʧʨʝʜʝʣʸʥʥʳʭ ʤʦʜʝʣʝʡ (ʅ-ʤʦʜʝʣʝʡ). ʈʘʟʚʠʪʠʝ, ʨʝʘʣʠʟʘʮʠʷ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʅ-ʤʦʜʝʣʝʡ ʩʪʘʣʠ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʙʦʪʳ ʣʘʙʦʨʘʪʦʨʠʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʀʉʀ ʠʤ. ɸ.ʇ. ɽʨʰʦʚʘ ʉʆ ʈɸʅ, ʈʦʩʩʠʡʩʢʦʛʦ ʅʀʀ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ 

ɿɸʆ çʀʥʪʝʣʣʠʊʝʢè. 
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ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʤʦʜʝʣʠ ʠ ʘʣʛʦʨʠʪʤʘ [5] 

ʄʦʜʝʣʴ ɸʣʛʦʨʠʪʤ 

ʘ. ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʜʝʢʣʘʨʘʪʠʚʥʘ ʘ. ɺ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʤʳʩʣʝ, ʘʥʪʠʜʝʢʣʘʨʘʪʠʚʝʥ 

b. ʉʠʤʤʝʪʨʠʯʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʧʘʨʘʤʝʪʨʘʤ, ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʦʥʠ 

ʥʝʷʚʥʳʤ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʜʨʫʛ ʯʝʨʝʟ ʜʨʫʛʘ 

b. ʈʘʟʜʝʣʷʝʪ ʧʘʨʘʤʝʪʨʳ ʥʘ ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ, ʷʚʥʳʤ ʦʙʨʘʟʦʤ 

ʦʧʨʝʜʝʣʷʷ ʚʪʦʨʳʝ ʯʝʨʝʟ ʧʝʨʚʳʝ 

c. ɺ ʥʝʷʚʥʦʡ ʬʦʨʤʝ ʦʧʨʝʜʝʣʷʝʪ 

ʨʝʰʝʥʠʝ ʚʩʝʭ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʦʙʲʝʢʪʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

c. ʆʧʨʝʜʝʣʷʝʪ ʚ ʷʚʥʦʡ ʬʦʨʤʝ ʨʝʰʝʥʠʝ ʪʦʣʴʢʦ ʦʜʥʦʡ ʟʘʜʘʯʠ, 

ʦʪʥʦʰʝʥʠʝ ʢʦʪʦʨʦʡ ʢ ʨʝʘʣʴʥʦʤʫ ʦʙʲʝʢʪʫ ʥʝ ʚʩʝʛʜʘ ʦʯʝʚʠʜʥʦ (ʩʤ. 

ʥʠʞʝ) 

d. ʄʦʞʝʪ ʙʳʪʴ 

ʥʝʜʦʦʧʨʝʜʝʣʸʥʥʦʡ 

d. ʊʨʘʜʠʮʠʦʥʥʳʡ ʘʣʛʦʨʠʪʤ ʠ ʥʝʜʦʦʧʨʝʜʝʣʸʥʥʦʩʪʴ ï ʥʝʩʦʚʤʝʩʪʠʤʳʝ 

ʧʦʥʷʪʠʷ. ʀʥʪʝʨʚʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ ʦʧʝʨʠʨʫʝʪ ʩ ʠʥʪʝʨʚʘʣʴʥʳʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʯʠʩʝʣ, ʥʦ ʠʥʪʝʨʚʘʣʳ ʟʜʝʩʴ ʥʝ ʦʙʣʘʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʪʷʛʠʚʘʪʴʩʷ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʢʦʨʝʝ ʥʝʪʦʯʥʦʩʪʴ, ʯʝʤ 

ʥʝʜʦʦʧʨʝʜʝʣʸʥʥʦʩʪʴ 

ʝ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʷʝʪ ʚʩʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʨʝʰʝʥʠʡ  

ʝ. ʊʨʘʜʠʮʠʦʥʥʳʡ (ʥʝʠʥʪʝʨʚʘʣʴʥʳʡ) ʘʣʛʦʨʠʪʤ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ 

ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʝ ï ʯʘʩʪʦ ʜʘʣʝʢʦ ʥʝ ʣʫʯʰʠʝ ï ʪʦʯʝʯʥʳʝ ʨʝʰʝʥʠʷ 

 

ʕʪʠ ʨʘʙʦʪʳ ʚʦ ʤʥʦʛʦʤ ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤ ʟʘʜʝʣʝ, ʩʦʟʜʘʥʥʦʤ ʣʘʙʦʨʘʪʦʨʠʝʡ 

ʀʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ɺʎ ʉʆ ɸʅ ʉʉʉʈ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʚ 1985-1988 ʛʛ. ʧʨʦʝʢʪʘ ʩʦʟʜʘʥʠʷ ʕɺʄ 

ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʉʊɸʈʊ [6]. ʉʨʝʜʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʨʷʜ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ: 

- ɻɸʄʄɸ-ʉɽʊʃ ï ʩʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʚʝʨʭʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ; 

- ʊʀɻʈʀʉ ï ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ; 

- ʀʅʌʆ-ʊɽʂ ï ʥʘʩʪʨʘʠʚʘʝʤʘʷ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ; 

- ʃʀʅɻɺɸ. ʌ ï ʬʘʙʨʠʢʘ ʠʥʪʝʨʬʝʡʩʦʚ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʷʟʳʢʘʭ; 

- UNICALC ï ʨʝʰʘʪʝʣʴ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʥʘ ʦʩʥʦʚʝ ʅ-ʤʦʜʝʣʝʡ. 

ɺ 1990-2000-ʭ ʛʛ. ʚ ʈʦʩʩʠʡʩʢʦʤ ʅʀʀ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ɿɸʆ çʀʥʪʝʣʣʠʊʝʢè ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ.ʉ. ʅʘʨʠʥʴʷʥʠ ʙʳʣ ʩʦʟʜʘʥ ʮʝʣʳʡ ʨʷʜ ʧʨʠʢʣʘʜʥʳʭ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʤʝʪʦʜ ʅ-ʤʦʜʝʣʝʡ 

[1]. ɼʣʷ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʩʠʩʪʝʤ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ, ʬʠʥʘʥʩʳ, 

ʠʥʞʝʥʝʨʥʳʝ ʨʘʩʯʸʪʳ ʠ ʜʨ. [7-9] ʧʦʪʨʝʙʦʚʘʣʠʩʴ ʨʘʟʚʠʪʳʝ ʩʨʝʜʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʩʨʝʜʩʪʚʘ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ (ʀʂɻ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘʙʦʪʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ 

ʅ-ʤʦʜʝʣʷʤʠ. ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʘʢʠʤ ʩʨʝʜʩʪʚʘʤ ʀʂɻ ʙʳʣʠ ʦʙʫʩʣʦʚʣʝʥʳ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʤʝʪʦʜʘ ʅ-ʤʦʜʝʣʝʡ. 

ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʀʂɻ ʜʣʷ ʩʠʩʪʝʤ 

ʅ-ʤʦʜʝʣʝʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʠ ʥʘ ʦʩʥʦʚʝ ʠʜʝʡ ɸ.ʉ. ʅʘʨʠʥʴʷʥʠ. 

II . ʇʈʆʎɽʉʉ ʈɽʐɽʅʀʗ ɿɸɼɸʏʀ ʉ ʇʆʄʆʑʔʖ ʅ-ʄʆɼɽʃʀ 

ʅ-ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʧʠʩʘʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʦʙʲʝʢʪʘ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ 

ʫʨʘʚʥʝʥʠʡ, ʥʝʨʘʚʝʥʩʪʚ, ʘ ʪʘʢʞʝ ʣʦʛʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ, ʥʘʢʣʘʜʳʚʘʶʱʠʭ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʟʥʘʯʝʥʠʷ ʝʛʦ 

ʧʘʨʘʤʝʪʨʦʚ. ɿʘʜʘʯʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʥʘʡʪʠ ʦʙʣʘʩʪʠ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʠʣʠ ʠʭ 

ʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʟʘʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʦʛʨʘʥʠʯʝʥʠʡ [7-10]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʜʘʯʠ ʚ 

ʪʘʢʦʡ ʦʙʱʝʡ ʧʦʩʪʘʥʦʚʢʝ ʨʝʰʘʶʪʩʷ ʤʝʪʦʜʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʦʛʨʘʥʠʯʝʥʠʷʭ ʠʣʠ constraint 

programming ï ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ, ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʚ ʤʠʨʝ [11, 12]. ɺ ʨʘʤʢʘʭ 

ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʦʛʨʘʥʠʯʝʥʠʡ. ʆʜʥʘʢʦ ʘʧʧʘʨʘʪ 

ʅ-ʤʦʜʝʣʝʡ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʫʥʠʢʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʚʳʜʝʣʷʶʱʠʭ ʝʛʦ ʩʨʝʜʠ ʘʥʘʣʦʛʦʚ. ʉʨʝʜʠ ʪʘʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ [13]. 

1. ɺ ʅ-ʤʦʜʝʣʠ ʦʮʝʥʢʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʤʥʦʞʝʩʪʚ, ʩʦʜʝʨʞʘʱʠʭ ʠʭ 

ʠʩʪʠʥʥʳʝ ʟʥʘʯʝʥʠʷ. 

2. ʉʠʩʪʝʤʘ ʦʛʨʘʥʠʯʝʥʠʡ ʥʝ ʜʦʣʞʥʘ ʦʙʷʟʘʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʪʴ ʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʝʣʠ, 

ʜʦʧʫʩʢʘʶʪʩʷ ʥʝʜʦʦʧʨʝʜʝʣʸʥʥʳʝ ʩʠʩʪʝʤʳ ʦʛʨʘʥʠʯʝʥʠʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʰʝʥʠʝ ʙʫʜʝʪ ʧʦʣʫʯʝʥʦ ʚ 

ʚʠʜʝ ʦʙʣʘʩʪʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ, ʚʢʣʶʯʘʶʱʝʡ ʚʩʝ ʠʭ ʟʥʘʯʝʥʠʷ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʩʠʩʪʝʤʝ 

ʦʛʨʘʥʠʯʝʥʠʡ. 

3. ɺʥʝʩʝʥʠʝ ʚ ʤʦʜʝʣʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʪʦʯʥʝʥʠʶ ʦʧʠʩʘʥʠʷ 

ʦʙʲʝʢʪʘ, ʧʨʠʚʦʜʠʪ ʢ ʩʫʞʝʥʠʶ ʦʙʣʘʩʪʠ ʨʝʰʝʥʠʷ. 
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4. ʉʠʩʪʝʤʘ ʦʛʨʘʥʠʯʝʥʠʡ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʣʠʥʝʡʥʳʝ ʠ ʥʝʣʠʥʝʡʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

5. ʄʦʜʝʣʴ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʧʨʠʦʨʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʥʘ ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ. ʅʘ 

ʟʥʘʯʝʥʠʷ ʣʶʙʦʡʧʝʨʝʤʝʥʥʦʡ ʤʦʛʫʪ ʙʳʪʴ ʥʘʣʦʞʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʠʣʠ ʜʣʷ ʥʝ y

ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʦ ʪʦʯʥʦʝ ʟʥʘʯʝʥʠʝ, ʯʪʦ ʩʜʝʣʘʝʪ ʝ yʚʭʦʜʥʦʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʨʫʛʠʝ ʧʝʨʝʤʝʥʥʳʝ 

ʙʫʜʫʪ ʠʛʨʘʪʴ ʨʦʣʴ ʚʳʭʦʜʥʳʭ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚ ʪʘʢʦʡ ʧʦʩʪʘʥʦʚʢʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʘʣʛʦʨʠʪʤʦʤ ʥʝʜʦʦʧʨʝʜʝʣʸʥʥʳʭ 

ʚʳʯʠʩʣʝʥʠʡ [1]. ɸʣʛʦʨʠʪʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʭʦʞʜʝʥʠʝ ʤʥʦʛʦʤʝʨʥʦʛʦ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ, ʚ ʢʦʪʦʨʦʤ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʣʝʞʘʪ ʚʩʝ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʦʛʨʘʥʠʯʝʥʠʡ. ɽʩʣʠ ʟʘʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʥʝ ʠʤʝʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ 

ʨʝʰʝʥʠʡ, ʪʦ ʚʳʜʘʸʪʩʷ ʩʦʦʙʱʝʥʠʝ ʦ ʝʸ ʥʝʩʦʚʤʝʩʪʥʦʩʪʠ. 

ʈʝʰʝʥʠʝ ʚ ʚʠʜʝ ʦʙʣʘʩʪʠ ʟʥʘʯʝʥʠʡ ʤʦʞʝʪ ʣʠʙʦ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʣʠʙʦ 

ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʚʥʝʩʝʥʠʝ ʚ ʤʦʜʝʣʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʨʝʰʝʥʠʷ, ʪʦ ʝʩʪʴ ʫʪʦʯʥʝʥʠʝ 

ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʧʦʠʩʢ ʥʦʚʦʛʦ ʨʝʰʝʥʠʷ. ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʦʙʱʸʥʥʘʷ ʩʭʝʤʘ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʅ-ʤʦʜʝʣʠ. 

 

 
˾͙ͫΦ мΦ ˻͋΅͊Ύ ͫͻ͔ͣ͊ ͔ͪ΄͔͙ͤΎ ͊͒͊͘;͙ ͫ ͨͦͣͦ΅ΈΌ ˹-͔͙ͣͦ͒͡ 

ʕʪʘ ʩʭʝʤʘ ʧʨʝʜʲʷʚʣʷʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʨʝʜʩʪʚʘʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

ʩʠʩʪʝʤ, ʨʝʘʣʠʟʫʶʱʠʭ ʤʝʪʦʜ ʅ-ʤʦʜʝʣʝʡ, ʘ ʠʤʝʥʥʦ: 

- ʦʙʝʩʧʝʯʝʥʠʝ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʝʜʦʦʧʨʝʜʝʣʸʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʝʣʠ; 

- ʠʟʤʝʥʝʥʠʝ ʦʛʨʘʥʠʯʝʥʠʡ ʤʦʜʝʣʠ ʚ ʧʨʦʮʝʩʩʝ ʧʦʠʩʢʘ ʨʝʰʝʥʠʷ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʧʨʦʮʝʩʩʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʝʜʩʪʚʘ ʀʂɻ ʚ ʩʠʩʪʝʤʘʭ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʅ-ʤʦʜʝʣʠ, ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴ ʥʝ ʪʦʣʴʢʦ 

ʠʣʣʶʩʪʨʘʪʠʚʥʫʶ, ʥʦ ʠ ʢʦʛʥʠʪʠʚʥʫʶ ʬʫʥʢʮʠʶ [14], ʪʦ ʝʩʪʴ ʧʦʤʦʛʘʪʴ ʥʘʭʦʜʠʪʴ ʧʫʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʠ 

ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʅ-ʤʦʜʝʣʠ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘʜʘʯʠʀʂɻ ʦʩʣʦʞʥʷʪʁʩʷ 

ʥʝʜʦʦʧʨʝʜʝʣʸʥʥʦʩʪʴʶ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʷʝʤʳʭ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʠʣʦʞʝʥʠʡ ʯʠʩʣʦʚʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ, ʠ 

ʙʦʣʴʰʦʡ ʨʘʟʤʝʨʥʦʩʪʴʶ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʙʣʝʤ. 

II I. ɻʈɸʌʀʏɽʉʂʀɽ ʉʈɽɼʉʊɺɸ ɺ ʉʀʉʊɽʄɸʍ, ʆʉʅʆɺɸʅʅʓʍ ʅɸ ʅ-ʄʆɼɽʃʗʍ 

ɺ 1990-2000-ʭ ʛʛ. ʥʘ ʦʩʥʦʚʝ ʅ-ʤʦʜʝʣʝʡ ʙʳʣ ʩʦʟʜʘʥ ʨʷʜ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ:  

- çUniCalcè ï ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʨʝʰʘʪʝʣʴ ʘʣʛʝʙʨʦ-ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʟʘʜʘʯ; 

- çNemo+è ï ʨʝʰʘʪʝʣʴ ʣʦʛʠʢʦ-ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʟʘʜʘʯ; 

- çTime-EXè ï ʩʠʩʪʝʤʘ ʛʠʙʢʦʛʦ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʥʘ ʦʩʥʦʚʝ 

ʅ-ʤʦʜʝʣʝʡ ʠ ʚʨʝʤʝʥʥʦʡ ʣʦʛʠʢʠ; 

- çFinPlanè ï ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʧʨʦʛʨʘʤʤʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʨʝʰʝʥʠʝ ʰʠʨʦʢʦʛʦ 

ʢʣʘʩʩʘ ʬʠʥʘʥʩʦʚʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚ ʫʩʣʦʚʠʷʭ ʥʝʧʦʣʥʦʪʳ ʠ ʥʝʪʦʯʥʦʩʪʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ; 
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- çʕʢʦʥʦʤʠʢʘè ï ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʚʝʨʩʠʷ çFinPlanè ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʫʨʦʚʥʷ ʠ ʙʶʜʞʝʪʘ ʩʪʨʘʥʳ, ʨʝʛʠʦʥʘ; 

- çINTEGRA.NMè ï ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʠ çFinPlanè ʥʘ ʙʘʟʝ ʦʙʥʦʚʣʸʥʥʦʛʦ ʨʝʰʘʪʝʣʷ çUniCalcè; 

ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʩʠʩʪʝʤʳ ʠʤʝʣʠ ʩʨʝʜʩʪʚʘ ʀʂɻ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʠʟʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʅ-ʤʦʜʝʣʝʡ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩ ʫʯʸʪʦʤ ʠʭ ʩʧʝʮʠʬʠʢʠ. ʈʘʩʩʤʦʪʨʠʤ 

ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʠʭ ʛʨʘʬʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. 

ʈʝʰʘʪʝʣʴ çUniCalcè ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ: ʢʘʢ ʧʨʠʣʦʞʝʥʠʝ ʩ ʛʨʘʬʠʯʝʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ 

ʜʣʷ ʨʝʰʝʥʠʷ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠ ʢʘʢ ʙʠʙʣʠʦʪʝʢʘ, ʷʚʣʷʶʱʘʷʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʷʜʨʦʤ ʧʨʦʙʣʝʤʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. 

ɺ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʨʝʰʘʪʝʣʴ çUniCalcè ʚʝʨʩʠʠ 3, ʧʨʠʤʝʥʷʚʰʝʡʩʷ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ [15, 16], 

ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ ʛʨʘʬʠʯʝʩʢʫʶ ʧʦʜʩʠʩʪʝʤʫ, ʦʙʝʩʧʝʯʠʚʘʶʱʫ ʁ ʦʪʦʙʨʘʞʝʥʠʝ ʛʨʘʬʠʢʦʚ ʬʫʥʢʮʠʡ ʦʪ ʦʜʥʦʡ 

ʧʝʨʝʤʝʥʥʦʡ, ʟʘʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʅ-ʤʦʜʝʣʠ. ʇʦʜʩʠʩʪʝʤʘ ʧʨʝʜʦʩʪʘʚʣʷʣʘ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ: 

- ʛʨʘʬʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʥʝʜʦʦʧʨʝʜʝʣʸʥʥʳʭ (ʠʥʪʝʨʚʘʣʴʥʳʭ) ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʡ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʨʘʚʥʝʥʠʷ ʛʨʘʬʠʢʦʚ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʡ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʤʘʩʰʪʘʙʦʤ ʠʟʦʙʨʘʞʝʥʠʷ. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʧʦʩʣʝʜʫʶʱʠʭ ʚʝʨʩʠʡ ʩʠʩʪʝʤʳ çUniCalcè ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʥʝʩʢʦʣʴʢʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʩʠʩʪʝʤ, ʢ ʯʠʩʣʫ ʢʦʪʦʨʳʭ ʦʪʥʦʩʷʪʩʷ ʛʨʘʬʠʯʝʩʢʘʷ ʧʦʜʩʠʩʪʝʤʘ çiGè [10, 

17], ʛʨʘʬʠʯʝʩʢʘʷ ʧʦʜʩʠʩʪʝʤʘ ʥʘ ʙʘʟʝ ʘʢʪʠʚʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ (ɸɻʆ) [18] ʠ ʛʨʘʬʠʯʝʩʢʠʡ ʤʦʜʫʣʴ, 

ʨʝʘʣʠʟʫʶʱʠʡ ʢʦʨʨʝʢʪʥʫʶ ʚʠʟʫʘʣʠʟʘʮʠʶ ʦʙʣʘʩʪʠ ʨʝʰʝʥʠʡ ʅ-ʤʦʜʝʣʠ[19].  

ʇʦʜʩʠʩʪʝʤʘ çiGè ʨʝʘʣʠʟʫʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ [10, 17]: 

- ʦʪʦʙʨʘʞʝʥʠʝ ʦʜʥʦʤʝʨʥʳʭ ʠ ʜʚʫʭʤʝʨʥʳʭ ʤʘʩʩʠʚʦʚ ʥʝʜʦʦʧʨʝʜʝʣʸʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ 

(ʅ-ʧʝʨʝʤʝʥʥʳʭ); 

- ʦʪʦʙʨʘʞʝʥʠʝ ʥʝʜʦʦʧʨʝʜʝʣʸʥʥʳʭ ʬʫʥʢʮʠʡ ʦʪ ʦʜʥʦʛʦ ʘʨʛʫʤʝʥʪʘ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʚʦʜʘ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʠ ʬʫʥʢʮʠʡ ʚ ʛʨʘʬʠʯʝʩʢʦʡ 

ʬʦʨʤʝ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʠʟʫʘʣʴʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ ʠ ʬʫʥʢʮʠʡ, ʧʦʣʫʯʝʥʥʳʭ 

ʥʘ ʨʘʟʥʳʭ ʰʘʛʘʭ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʤʘʩʰʪʘʙʦʤ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʜʩʠʩʪʝʤʳ:  

- ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʡ ʯʠʩʣʦʚʦʡ ʰʢʘʣʳ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʩ ʙʦʣʴʰʠʤ 

ʨʘʟʙʨʦʩʦʤ ʟʥʘʯʝʥʠʡ; 

- ʧʨʠʤʝʥʝʥʠʝ ʥʘʩʪʨʘʠʚʘʝʤʦʡ ʮʚʝʪʦʚʦʡ ʰʢʘʣʳ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʝʜʦʦʧʨʝʜʝʣʸʥʥʳʭ ʟʥʘʯʝʥʠʡ 

ʵʣʝʤʝʥʪʦʚ ʜʚʫʭʤʝʨʥʳʭ ʤʘʩʩʠʚʦʚ. 

ʇʨʠʤʝʨʳ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 2-4. ʊʘʢ, ʥʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥ 

ʦʜʥʦʤʝʨʥʳʡ ʤʘʩʩʠʚ ʅ-ʧʝʨʝʤʝʥʥʳʭ. ʇʦʢʘʟʘʥʳ ʚ ʩʨʘʚʥʝʥʠʠ ʠʥʪʝʨʚʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʝ 

ʧʨʠ ʨʘʟʥʳʭ ʥʘʙʦʨʘʭ ʦʛʨʘʥʠʯʝʥʠʡ ʅ-ʤʦʜʝʣʠ.  

 

 
˾͙ͫΦ 2Φ ˻͔͒ͤͦͣͪͤ·͚ ͙͍ͣ͊ͫͫ ͔͔͔͖ͤ͒ͦͦͨͪ͒ͤͤ͡·ͻ ͔͔͔ͨͪͣͤͤ·ͻ ͫͦ ͤ͊͘;͔͙ͤΎ͙ͣΣ ͨͦͯ͡;͔ͤͤ·͙ͣ ͤ͊ ͖ͭͪͻ ΄͎͊͊ͻ ͔ͪ΄͔͙ͤΎ 

͊͒͊͘;͙ 

ʅʘ ʨʠʩ. 3 ʧʦʢʘʟʘʥ ʜʚʫʭʤʝʨʥʳʡ ʤʘʩʩʠʚ ʅ-ʧʝʨʝʤʝʥʥʳʭ. ʀʥʪʝʨʚʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʦʪʪʝʥʢʘʤʠ ʮʚʝʪʘ. ʎʚʝʪ ʤʦʞʝʪ ʧʦʢʘʟʳʚʘʪʴ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝʨʚʘʣʘ, ʠʣʠ ʝʛʦ ʰʠʨʠʥʫ. 
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ʐʢʘʣʘ ʮʚʝʪʦʚ, ʧʨʠʤʝʥʷʝʤʘʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ, ʤʦʞʝʪ ʥʘʩʪʨʘʠʚʘʪʴʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʟʥʘʯʝʥʠʷ ʠʟ ʚʳʜʝʣʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʦʪʦʙʨʘʞʘʣʠʩʴ ʩ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʪʨʘʩʪʥʦʩʪʴʶ. ʅʘ ʨʠʩ. 4 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʘ ʚʘʨʠʘʥʪʘ ʥʘʩʪʨʦʡʢʠ ʰʢʘʣʳ. 

 

 
˾͙ͫΦ 3Φ ˻͔͙͔ͭͦ͋ͪ͊͗ͤ ͍͒ͯͻ͔͎ͣͪͤͦͦ ͙͍ͣ͊ͫͫ͊ ˹-͔͔͔ͨͪͣͤͤ·ͻ ͫ ͙͍͔͚ͤ͊ͫͭͪ͊͊ͣͦ ΄͚͊ͦ͟͡ ͼ͍͔͍ͭͦ 

ʅʘ ʨʠʩ. 4 ʧʨʠʚʝʜʸʥ ʧʨʠʤʝʨ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʝʜʦʦʧʨʝʜʝʣʸʥʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. 

ʇʦʢʘʟʘʥʳ ʪʨʠ ʥʝʜʦʦʧʨʝʜʝʣʸʥʥʳʝ ʢʨʠʚʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʥʘʣʦʞʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʟʥʘʯʝʥʠʷ 

ʬʫʥʢʮʠʠ ʚ ʥʝʢʦʪʦʨʳʭ ʪʦʯʢʘʭ. 

 
˾͙ͫΦ 4Φ ˥ͪ͊ͺ͙͟ ͺͯͤ͟ͼ͙͙ ͦͭ ͚ͦ͒ͤͦ ͔͔͔͚ͨͪͣͤͤͦ ͫ ˹-ͤ͊͘;͔͙ͤΎ͙ͣ ͙ͨͪ ͙ͪ͊͘͡;ͤ·ͻ ͙͔͒ͦͨͦͤͭ͡͡Έͤ·ͻ ͎͙ͦͪ͊ͤ;͔͙ͤΎͻ 

ɹʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʠʥʪʝʛʨʘʮʠʷ ʧʦʜʩʠʩʪʝʤʳ çiGè ʩ ʨʝʰʘʪʝʣʝʤ çUniCalc
È
è ʚʝʨʩʠʠ 3 ʠ ʧʨʦʚʝʜʸʥ ʨʷʜ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʝʸ ʧʨʠʤʝʥʝʥʠʶ.  

ʅʦʚʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʨʘʟʚʠʪʠʠ ʛʨʘʬʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʅ-ʤʦʜʝʣʠ, ʩʪʘʣʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʘʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ (ʊɸʆ) [20]. ʅʘ ʵʪʦʡ ʦʩʥʦʚʝ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʦʜʭʦʜ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ ʛʨʘʬʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʜʘʥʥʳʭ ʩʪʨʦʠʪʩʷ ʩʠʩʪʝʤʦʡ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ 

ʘʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ ʩʧʝʮʠʘʣʴʥʦʛʦ ʚʠʜʘ ï ʘʢʪʠʚʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ (ɸɻʆ) [18]. ʇʨʠ ʵʪʦʤ ʨʘʟʣʠʯʥʳʝ 

ʢʣʘʩʩʳ ɸɻʆ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʣʠʯʥʳʤ ʵʣʝʤʝʥʪʘʤ ʦʪʦʙʨʘʞʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʧʝʨʝʤʝʥʥʦʡ, 

ʟʘʜʘʥʠʶ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʘ, ʢʦʦʨʜʠʥʘʪʥʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ ʠ ʪ.ʧ.). ɸɻʆ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ 

ʦʩʥʦʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ: 

- ʠʤʝʝʪ ʥʘʙʦʨ ʩʣʦʪʦʚ (ʧʘʨʘʤʝʪʨʦʚ), ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʚ ʥʝʢʦʪʦʨʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʘʟʳʚʘʶʪʩʷ 

ʝʛʦ ʩʦʩʪʦʷʥʠʝʤ; 

- ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʨʘʟʘ, ʦʪʨʘʞʘʶʱʝʛʦ ʝʛʦ ʩʦʩʪʦʷʥʠʝ; 

- ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʜʨʫʛʠʤʠ ɸɻʆ, ʧʨʦʛʨʘʤʤʘʤʠ, ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

ʂʦʥʮʝʧʮʠʷ ɸɻʆ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʝ ʜʣʷ ʨʝʰʘʪʝʣʷ 

çUniCalcè, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʚʠʟʫʘʣʠʟʘʮʠʶ ʥʝʜʦʦʧʨʝʜʝʣʸʥʥʳʭ ʬʫʥʢʮʠʡ ʦʪ ʦʜʥʦʡ ʠ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ ʚ ʚʠʜʝ 

ʜʚʫʭʤʝʨʥʳʭ ʠ ʪʨʸʭʤʝʨʥʳʭ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚ ʬʫʥʢʮʠʡ.  
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