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ʆʪ ʨʝʜʘʢʪʦʨʘ 
 

ʇʨʦʝhʣ ʛʦʜ ʩ ʦʩʥʦʚʘʥʠʷ ʦʙʥʦʚʣʸʥʥʦʛʦ ɺʝʩʪʥʠʢʘ  ɻʀʋɸ, ʠ ʩʝʛʦʜʥʷ ʤʦʞʥʦ ʧʦʜʚʝʩʪʠ 

ʧʝʨʚʳʝ ʠʪʦʛʠ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ʫʩʧʝʰʥʦ ʩʪʘʨʪʦʚʘʣʠ ʚʩʝ 

ʧʷʪʴ ʩʝʨʠʡ ɺʝʩʪʥʠʢʘ, ʠʟʜʘʥʥʳʝ ʜʚʫʤʷ ʥʦʤʝʨʘʤʠ ʚ ʛʦʜ. ɾʫʨʥʘʣ ʠʤʝʝʪ ʰʠʨʦʢʠʡ ʥʘʫʯʥʳʡ 

ʦʭʚʘʪ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʦʯʪʠ ʚʩʝ ʦʩʥʦʚʥʳʝ ʦʪʨʘʩʣʠ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʘ ʧʫʙʣʠʢʫʝʤʳʝ ʚ 

ʥʸʤ ʥʘʫʯʥʳʝ ʠ ʦʙʟʦʨʥʳʝ ʩʪʘʪʴʠ ʦʪʨʘʞʘʶʪ ʥʦʚʝʡʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ ʢʘʬʝʜʨʘʭ ʠ ʚ ʥʘʫʯʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʨʘʤʢʘʭ ʤʝʩʪʥʳʭ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʛʨʘʥʪʦʚʳʭ ʧʨʦʛʨʘʤʤ ʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʣʘʥʦʚ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʧʫʙʣʠʢʘʮʠʷʭ ʚʩʝʭ ʩʝʨʠʡ ɺʝʩʪʥʠʢʘ ʦʱʫʪʠʤʦ ʫʯʘʩʪʠʝ ʥʘʫʯʥʳʭ 

ʧʘʨʪʥʸʨʦʚ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʦʪʜʝʣʴʥʳʭ ʚʥʝʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ ʘʚʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʤʦʣʦʜʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʦʩʦʙʝʥʥʦ ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʘʛʠʩʪʨʘʥʪʦʚ. ʅʘʢʦʥʝʮ, ʨʘʩʪʫʱʝʝ ʠʟ ʤʝʩʷʮʘ ʚ 

ʤʝʩʷʮ ʯʠʩʣʦ ʧʦʩʝʱʝʥʠʡ ʩʘʡʪʘ  ɺʝʩʪʥʠʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʧʦʩʪʝʧʝʥʥʦ ʧʦʚʳʰʘʝʪʩʷ  

ʠʥʪʝʨʝʩ ʢ ʞʫʨʥʘʣʫ ʠ ʧʦʜʥʠʤʘʝʪʩʷ ʝʛʦ ʟʥʘʯʠʤʦʩʪʴ. 

ʉʠʤʚʦʣʠʯʥʦ, ʯʪʦ ʧʝʨʚʘʷ ʛʦʜʦʚʱʠʥʘ ɺʝʩʪʥʠʢʘ ʩʦʚʧʘʜʘʝʪ ʧʦ ʚʨʝʤʝʥʠ ʩ 80-ʣʝʪʥʠʤ 

ʶʙʠʣʝʝʤ ʇʦʣʠʪʝʭʥʠʢʘ. ʇʦ ʵʪʦʤʫ ʪʦʨʞʝʩʪʚʝʥʥʦʤʫ ʩʣʫʯʘʶ ʫʤʝʩʪʥʦ ʚʩʧʦʤʥʠʪʴ, ʯʪʦ 

ʠʤʝʥʥʦ ʨʦʞʜʝʥʠʝ ʇʦʣʠʪʝʭʥʠʢʘ ʧʦʣʦʞʠʣʦ ʥʘʯʘʣʦ ʨʘʟʚʠʪʠʶ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʥʦʚʘʮʠʠ  ʚ ɸʨʤʝʥʠʠ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʢʦʥʮʝ ʤʘʨʪʘ 1933ʛ., ʪ.ʝ. ʯʝʨʝʟ 

ʤʝʩʷʮ ʧʦʩʣʝ ʫʯʨʝʞʜʝʥʠʷ ʠʥʩʪʠʪʫʪʘ, ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʉʦʚʥʘʨʢʦʤʘ ʉʦʚʝʪʩʢʦʡ ɸʨʤʝʥʠʠ 

ʟʜʝʩʴ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʧʝʨʚʘʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʛʨʫʧʧʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʟʥʘʤʝʥʠʪʦʛʦ ʭʠʤʠʢʘ - ʧʨʦʬʝʩʩʦʨʘ ʉʪʝʧʘʥʘ ɻʘʤʙʘʨʷʥʘ, ʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʫʞʝ ʚ 1940ʛ. ʚ ɸʨʤʝʥʠʠ, ʚʧʝʨʚʳʝ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ, ʙʳʣ ʩʠʥʪʝʟʠʨʦʚʘʥ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʭʣʦʨʦʧʨʝʥʦʚʳʡ ʢʘʫʯʫʢ. ʉ ʪʝʭ ʧʦʨ ʥʘʫʢʘ ʩʪʘʣʘ ʥʝʨʘʟʣʫʯʥʳʤ ʠʩʪʦʨʠʯʝʩʢʠʤ ʩʧʫʪʥʠʢʦʤ 

ʇʦʣʠʪʝʭʥʠʢʘ ʠ ʚʘʞʥʝʡʰʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʨʠʥʝʩʣʘ ʠʥʩʪʠʪʫʪʫ 

ʰʠʨʦʢʦʝ ʦʙʱʝʩʦʶʟʥʦʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʧʨʠʟʥʘʥʠʝ. ʉʝʛʦʜʥʷ ʤʳ ʜʦʣʞʥʳ ʦʪʜʘʪʴ ʜʘʥʴ 

ʫʚʘʞʝʥʠʷ ʫʯʸʥʳʤ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʇʦʣʠʪʝʭʥʠʢʘ, ʩ ʠʤʝʥʘʤʠ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʳ ʠʩʪʦʢʠ 

ʤʥʦʛʠʭ ʦʪʨʘʩʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʥʞʝʥʝʨʠʠ ʚ ɸʨʤʝʥʠʠ. 

ɹʫʜʫʯʠ ʚʝʨʥʳʤ ʩʚʦʝʡ ʠʩʪʦʨʠʯʝʩʢʦʡ ʤʠʩʩʠʠ ʠ ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʛʣʦʙʘʣʴʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʦʡ, ʫʥʠʚʝʨʩʠʪʝʪ ʩʪʨʝʤʠʪʩʷ ʩʪʘʪʴ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʮʝʥʪʨʦʚ ʚ ʨʝʛʠʦʥʝ, ʛʦʪʦʚʳʤ ʦʢʘʟʳʚʘʪʴ ʧʦʜʜʝʨʞʢʫ ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʠ 

ʧʦʚʳʰʝʥʠʶ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʂʘʢ 

ʛʣʘʚʥʦʝ ʥʘʫʯʥʦʝ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʠʟʜʘʥʠʝ ʫʥʠʚʝʨʩʠʪʝʪʘ, ɺʝʩʪʥʠʢ ʧʨʠʟʚʘʥ ʚʩʷʯʝʩʢʠ 

ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʵʪʠʭ ʮʝʣʝʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʘʩʪʦʷʱʠʤ ʚʳʟʦʚʦʤ ʠ 

ʩʝʨʴʸʟʥʳʤ ʠʩʧʳʪʘʥʠʝʤ ʜʣʷ ʞʫʨʥʘʣʘ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪ ʠʤʝʥʠ ʨʝʜʘʢʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ ʭʦʪʝʣʦʩʴ ʙʳ ʧʦʟʜʨʘʚʠʪʴ ʚʩʶ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʫʶ ʦʙʱʠʥʫ ʩʦ ʩʣʘʚʥʳʤ ʶʙʠʣʝʝʤ, ʘ ʥʘʰʝʤʫ ɺʝʩʪʥʠʢʫ ʧʦʞʝʣʘʪʴ ʥʦʚʳʭ 

ʜʦʩʪʠʞʝʥʠʡ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚʤʝʩʪʝ ʩ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʠ ʚʦ ʙʣʘʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

 

ʖʈʀʁ ʉɸʈʂʀʉʗʅ 
ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ɺʝʩʪʥʠʢʘ ɻʀʋɸ   
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Editorial  
 

A year has passed since the foundation of the innovated SEUA Proceedings and the first 

results can be summarized. First of all, we can say with confidence that all the 5 series of the 

Proceedings have started successfully with their 2 semi-annual issues. The journal has quite a 

broad scope of coverage presenting almost all the main branches of technical sciences while 

the scientific and review papers reflect the newest results of current research implemented by 

the academic departments and research labs of SEUA within local and international grant 

programs and institutional R&D plans. On the other hand, we are pleased to mention the 

significant input of the SEUA research partners and other external authors in publications of all 

the 5 series, as well as the growing participation of young researchers, especially, doctoral and 

master students. Finally, the growing number of visits to the Proceedings web-site from month 

to month indicates the increasing visibility and interest in the Journal. 

It is symbolic that the publication of innovated Proceedings coincides in time with the 80
th 

annivarsary of Polytech/SEUA. On this solemn occasion, it is appropriate to mention that 

actually the foundation of Polytech initiated in large the development of technical sciences and 

technological innovation in Armenia. Indeed, at the end of March, 1933, just a month after the 

start of Polytech, by the resolution of the People Comissars Council of Soviet Armenia, the 

first research group was organized headed by the prominent chemist Professor Stepan 

Ghambaryan, and in 1940, for the first time in the world practice, artificial chloropren rubber 

was synthesized in Armenia. Since then, science is the historical companion and inseparable 

part of  Polytech which brought worldwide recognition to the institution. Today we should give 

tribute to the first generation of Polytech scientists with whose names the origins of many 

branches of industry and engineering in Armenia are connected. 

Committed to its mission, and guided by a  global perspective, SEUA aspires to become a 

leading regional center of science and technology, ready to support the innovative development 

and international competitiveness of national economy. As the main scientific periodical of the 

University the newly established Proceedings should be able to support the realization of the 

mentioned goals what is a real challenge and a serious test for the journal. 

In conclusion, on behalf of the editorial board I would like to congratulate the whole 

polytechnic community on the occasion of the SEUA 80
th
 anniversary, and wish our journal  

new achievements and sustainable progress  together with  the University, and its benefit. 

 

YURI SARKISSYAN 

Editor in Chief, Proceedings of SEUA 
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ɸ.ɸ. ʊɽʈɿʗʅ 

 

ʕʃɽʂʊʈʆʊɽʍʅʀʏɽʉʂɸʗ ʅɸʋʂɸ ʀ ʇʈʆʄʓʐʃɽʅʅʆʉʊʔ ɺ 

ɸʈʄɽʅʀʀ: ʀʉʊʆʈʀʏɽʉʂʆɽ  ʈɸɿɺʀʊʀɽ ʀ ʈʆʃʔ ɻʀʋɸ 
 

ʖʙʠʣʝʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɸʨʤʝʥʠʠ ʩʪʘʣ ʧʦʚʦʜʦʤ 

ʦʢʠʥʫʪʴ ʚʟʛʣʷʜ ʥʘ ʠʩʪʦʨʠʶ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʥʘʫʢʠ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ɸʨʤʝʥʠʠ ʠ ʦʮʝʥʠʪʴ ʨʦʣʴ ʵʪʦʛʦ ʚʘʞʥʝʡʰʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʚ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʤ ʨʦʩʪʝ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʚ ʨʝʩʧʫʙʣʠʢʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʘʷ ʥʘʫʢʘ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʵʣʝʢʪʨʦʪʝʭʥʠï

ʯʝʩʢʦʝ ɎɓɌɋɓɋɖɓɔɋ ʦʙʨʘʟʦʚʘʥʠʝ. 

 

ʅʘʯʘʣʦʤ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ɸʨʤʝʥʠʠ 

ʩʯʠʪʘʝʪʩʷ ʧʫʩʢ ʚ 1940 ʛʦʜʫ ɽʨʝʚʘʥʩʢʦʛʦ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʟʘʚʦʜʘ, 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʝʨʝʨʦʩʰʝʛʦ ʚ ʦʜʠʥ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʵʣʝʢʪʨʦʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ 

ʦʙʲʝʜʠʥʝʥʠʡ ʙʳʚʰʝʛʦ ʉʦʶʟʘ - ñɸʨʤʵʣʝʢʪʨʦʤʘʰò. 

ʆʪʮʦʤ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʡ ʠ ʥʝ ʪʦʣʴʢʦ ʥʘʫʢʠ, ʥʦ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ɸʨʤʝʥʠʠ, ʙʝʟʫʩʣʦʚʥʦ, ʷʚʣʷʝʪʩʷ ʘʢʘʜʝʤʠʢ ɸ.ɻ. ʀʦʩʠʬʴʷʥ. ɽʛʦ 

ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʯʴ ʦʩʝʥʴʶ 1945 ʛ. ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʧʦʩʪʦʷʥʥʘʷ ʧʦʜʜʝʨʞʢʘ 

ʧʨʝʜʦʧʨʝʜʝʣʠʣʠ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʵʪʦʡ ʦʪʨʘʩʣʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ɸʥʜʨʘʥʠʢ ɻʝʚʦʥʜʦʚʠʯ 

ʧʨʝʜʣʦʞʠʣ  ʩʦʟʜʘʪʴ ʚ ɸʨʤʝʥʠʠ ʵʣʝʢʪʨʦʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ ʟʘʚʦʜ, ʟʘʚʦʜ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ, ʢʘʙʝʣʴʥʳʡ ʟʘʚʦʜ, ʣʘʤʧʦʚʳʡ ʟʘʚʦʜ, ʟʘʚʦʜ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, ʟʘʚʦʜ ʙʳʪʦʚʳʭ ʧʨʠʙʦʨʦʚ, ʘʢʢʫʤʫʣʷʪʦʨʥʳʡ ʟʘʚʦʜ.  

ɿʘʤʝʪʠʤ, ʯʪʦ ʚʩʝ ʫʢʘʟʘʥʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʧʦʩʣʝʜʫʶʱʝʤ 

ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʠ ʫʩʧʝʰʥʦ ʨʘʙʦʪʘʣʠ. 

ʅʘʯʘʣʦʤ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ɸʨʤʝʥʠʠ ʩʣʝʜʫʝʪ 

ʩʯʠʪʘʪʴ 1948 ʛʦʜ, ʢʦʛʜʘ ʙʳʣʠ ʦʨʛʘʥʠʟʦʚʘʥʳ ʣʘʙʦʨʘʪʦʨʠʷ ʕʣʝʢʪʨʦʪʝʭʥʠʢʠ ɸʅ 

ɸʨʤʉʉʈ ʠ ʉʧʝʮʠʘʣʴʥʦʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʝ ʙʶʨʦ (ʉʂɹ) ɸʨʤʵʣʝʢʪʨʦʟʘʚʦʜʘ. 

ʇʦʚʦʨʦʪʥʳʤ ʚ ʜʝʣʝ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʷʚʣʷʝʪʩʷ 1956 ʛ., ʢʦʛʜʘ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ɸ.ɻ. 

ʀʦʩʠʬʴʷʥʘ ʥʘ ʙʘʟʝ ʉʂɹ ɸʨʤʵʣʝʢʪʨʦʟʘʚʦʜʘ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʬʠʣʠʘʣ 

ɺʩʝʩʦʶʟʥʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʵʣʝʢʪʨʦʤʝʭʘʥʠʢʠ (ʬʠʣʠʘʣ 

ɺʅʀʀʕʄ ʧʨʠ ɸʨʤʵʣʝʢʪʨʦʟʘʚʦʜʝ), ʢʦʪʦʨʳʡ ʚ 1960 ʛ. ʙʳʣ ʨʝʦʨʛʘʥʠʟʦʚʘʥ  ʚ 

ɸʨʤʷʥʩʢʠʡ ʬʠʣʠʘʣ ɺʅʀʀʕʄ, ʘ ʚ 1965 ʛ. ʧʨʝʦʙʨʘʟʦʚʘʥ ʚʦ ɺʩʝʩʦʶʟʥʳʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ (ɺʅʀʀʂʕ) ʩ 

ʬʫʥʢʮʠʝʡ ʛʦʣʦʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʉʦʶʟʝ ʧʦ ʩʨʝʜʩʪʚʘʤ ʘʚʪʦʥʦʤʥʦʡ 

ʧʝʨʝʜʚʠʞʥʦʡ ʵʥʝʨʛʝʪʠʢʠ. 
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ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ɸʨʤʵʣʝʢʪʨʦʟʘʚʦʜ ʩʪʘʣ ʛʠʛʘʥʪʦʤ ʩʦʚʝʪʩʢʦʡ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ɺʅʀʀʂʕ, ʛʜʝ 

ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʨʘʟʨʘʙʦʪʢʠ ʚʳʩʦʢʦʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ. ɸʨʤʵʣʝʢʪʨʦʟʘʚʦʜ, ʛʜʝ ʨʘʙʦʪʘʣʦ 13000 ʯʝʣʦʚʝʢ, ʚʳʧʫʩʢʘʣ ʙʦʣʝʝ 40% 

ʚʩʝʭ ʧʨʦʠʟʚʦʜʠʤʳʭ ʚ ʉʉʉʈ ʩʨʝʜʩʪʚ ʧʝʨʝʜʚʠʞʥʦʡ ʵʥʝʨʛʝʪʠʢʠ. ʀ ʥʠ ʦʜʥʘ 

ʨʘʟʨʘʙʦʪʢʘ ʥʝ ʦʩʪʘʚʘʣʘʩʴ ʥʘ ʙʫʤʘʛʝ. ɺʩʝ ʦʩʚʘʠʚʘʣʦʩʴ, ʧʨʝʚʨʘʱʘʣʦʩʴ ʚ ʪʦʚʘʨ, ʠ, 

ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʝʱʝ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʳʣʦ ʠʟʚʝʩʪʥʦ, ʢʪʦ ʙʫʜʝʪ ʵʪʦʪ 

ʪʦʚʘʨ ʧʨʦʠʟʚʦʜʠʪʴ, ʘ ʢʪʦ ʧʦʢʫʧʘʪʴ. ʊʦ ʝʩʪʴ ʪʦ, ʯʪʦ ʩʝʛʦʜʥʷ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ 

ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʝʡ, ʩʫʱʝʩʪʚʦʚʘʣʦ ʠ ʚ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ɺʅʀʀʂʕ ʠ ɸʨʤʵʣʝʢʪʨʦʟʘʚʦʜ ʙʳʣʠ ʚ ʪʝ ʛʦʜʳ ʟʚʝʥʴʷʤʠ ʩʦʚʝʪʩʢʦʡ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

 
ʉʨʝʜʠ ʤʥʦʛʠʭ ʢʨʫʧʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ɺʅʀʀʂʕ, ʠʤʝʶʱʠʭ ʧʨʦʨʳʚʥʦʝ 

ʟʥʘʯʝʥʠʝ, ʦʪʤʝʪʠʤ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ: ʝʜʠʥʘʷ ʩʝʨʠʷ ʩʠʥʭʨʦʥʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʜʦ 

100 ʢɺʪ (ɽʉ), ʦʙʱʝʩʦʶʟʥʘʷ ʩʝʨʠʷ ʩʠʥʭʨʦʥʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʜʦ 100 ʢɺʪ (ʆʉ), 

ʇʦʩʝʱʝʥʠʝ ɸ. ʀʦʩʠʬʴʷʥʘ ɺʅʀʀʂʕ. ʀʜʝʪ ʦʙʩʫʞʜʝʥʠʝ ʩʦʟʜʘʥʥʳʭ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʥʘʣʦʛʦʚʳʭ ʤʦʜʝʣʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ñɺʅʀʀʂʕò 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ. 

ʅʘ ʬʦʪʦ ʩʣʝʚʘ ʥʘʧʨʘʚʦ: ʂʘʨʝʥ ɸʣʠʭʘʥʷʥ, ɸʨʫʪʶʥ ʊʝʨʟʷʥ, ʃʝʚʦʥ ɻʨʠʛʦʨʷʥ, ɺʘʜʠʤ 

ɸʣʝʢʩʝʝʚʩʢʠʡ, ɸʥʜʨʘʥʠʢ ʀʦʩʠʬʴʷʥ, ʖʨʠʡ ʍʦʜʞʘʤʠʨʷʥ, ɻʝʦʨʛʠʡ ɸʨʝʰʷʥ, ɻʝʦʨʛʠʡ 

ɸʡʢʘʟʫʥʠ, ʄʘʨʪʠʥ ɻʫʢʘʩʷʥ (ʩʠʜʠʪ  ʩʧʠʥʦʡ) 
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ʩʝʨʠʷ ʵʣʝʢʪʨʦʤʘʰʠʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʯʘʩʪʦʪʳ ʜʦ 100 ʢɺʪ, 8000 ɻʮ (ɺʇʏ), 

ʩʝʨʠʷ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʜʦ 100 ʢɺɸ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʥʘ ʙʘʟʝ ʚʳʩʦʢʦʦʙʦʨʦʪʥʳʭ  ʩʠʥʭʨʦʥʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʠ ʜʨ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʠ ʫʢʘʟʘʥʥʳʭ ʩʝʨʠʡ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ ʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʥʝ ʤʦʛʣʠ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʳ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ. ʊʘʢ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʝʨʠʠ ɺʇʏ ʧʦʥʘʜʦʙʠʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʡ 

ʪʝʦʨʠʠ ʠʥʜʫʢʪʦʨʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʩ ʧʫʣʴʩʠʨʫʶʱʠʤ ʧʦʪʦʢʦʤ, ʙʳʣʘ ʩʫʱʝʩʪʚʝʥʥʦ 

ʨʘʟʚʠʪʘ ʪʝʦʨʠʷ  ʩʠʥʭʨʦʥʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʝʨʠʡ ɽʉ ʠ ʆʉ ʠ ʤʥʦʛʦʝ 

ʜʨ. 

ʅʘʨʷʜʫ ʩ ʤʦʱʥʳʤ ʨʘʟʚʠʪʠʝʤ ʥʘʫʢʠ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʦʙʣʘʩʪʠ 

ʵʣʝʢʪʨʦʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʚʦ ɺʅʀʀʂʕ ʫʩʧʝʰʥʦ ʚʝʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ 

ʠʥʩʪʠʪʫʪʝ ʙʳʣʠ ʩʦʟʜʘʥʳ ʫʥʠʢʘʣʴʥʳʝ ʘʥʘʣʦʛʦ-ʩʝʪʦʯʥʳʝ ʤʦʜʝʣʠʨʫʶʱʠʝ 

ʫʩʪʨʦʡʩʪʚʘ (ʟʘʱʠʱʝʥʥʳʝ ʘʚʪʦʨʩʢʠʤʠ ʩʚʠʜʝʪʝʣʴʩʪʚʘʤʠ ʥʘ ʠʟʦʙʨʝʪʝʥʠʷ) ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʪʠʯʝʩʢʠʭ ʠ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ. ʉʦʟʜʘʥʘ 

ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ, 

ʚʢʣʶʯʘʶʱʘʷ ʚʧʝʨʚʳʝ  ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʢʘʢ ʨʘʩʯʝʪʥʳʭ, ʪʘʢ ʠ ʧʨʦʝʢʪʥʦ-

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ. 

ʇʦ ʤʝʨʝ ʨʘʩʰʠʨʝʥʠʷ ʩʬʝʨʳ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦ 

ɺʅʀʀʂʕ ʧʦʷʚʠʣʘʩʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʚʳʜʝʣʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ: ʅʀʀ ʕʣʝʢʪʨʦʤʘʰ -

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʤʘʣʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ, ɽʨʝʚʘʥʩʢʦʝ 

ʦʪʜʝʣʝʥʠʝ ɺʩʝʩʦʶʟʥʦʛʦ ʅʀʀ ʢʘʙʝʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (ɽʆ ɺʅʀʀʂʇ), 

ɽʨʝʚʘʥʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ɺʩʝʩʦʶʟʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʧʦ 

ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ ʪʝʭʥʠʢʝ (ɽʆ ɺʕʀ), ʉʧʝʮʠʘʣʴʥʦʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩ-

ʢʦʝ ʙʶʨʦ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʡ ʪʝʭʥʠʢʠ (ʉʂʊɹ ʇʊ) ʠ ʜʨ. 

ʇʝʨʚʦʡ ʨʘʟʨʘʙʦʪʢʦʡ ʅʀʀ ʕʣʝʢʪʨʦʤʘʰ ʙʳʣʘ ʩʝʨʠʷ ʘʩʠʥʭʨʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ 

ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ ɸʆʃ2, ʧʦʩʣʝ ʯʝʛʦ ʧʦʩʣʝʜʦʚʘʣʘ ʩʝʨʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ 4ɸ. 

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʦʡ ʨʘʟʨʘʙʦʪʢʦʡ ʵʪʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʩʦʚʤʝʩʪʥʫʶ ʩʦ 

ʩʪʨʘʥʘʤʠ ï ʯʣʝʥʘʤʠ ʉʕɺ ʚ ʨʘʤʢʘʭ ʀʥʪʝʨʵʣʝʢʪʨʦ ʨʘʟʨʘʙʦʪʢʫ ʩʝʨʠʠ ʘʩʠʥʭʨʦʥʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ ɸ4, ʝʜʠʥʦʡ ʜʣʷ ʚʩʝʭ ʩʪʨʘʥ-ʯʣʝʥʦʚ ʉʕɺ. 

ɽʆ ɺʅʀʀʂʇ ʷʚʣʷʣʦʩʴ ʛʦʣʦʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʦ ʫʩʪʘʥʦʚʦʯʥʳʤ ʧʨʦʚʦʜʘʤ, 

ʦʩʫʱʝʩʪʚʣʷʣʦ ʨʘʟʨʘʙʦʪʢʫ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ 

ʚʳʚʦʜʥʳʤ, ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʤ, ʦʙʤʦʪʦʯʥʳʤ, ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʥʳʤ ʧʨʦʚʦʜʘʤ ʠ 

ʨʘʟʣʠʯʥʳʤ ʢʘʙʝʣʴʥʳʤ ʠʟʜʝʣʠʷʤ. 

ɿʘʜʘʯʝʡ ɽʆ ɺʕʀ ʷʚʣʷʣʩʷ ʢʦʤʧʣʝʢʩ ʠʩʩʣʝʜʦʚʘʥʠʡ  ʠ ʨʘʟʨʘʙʦʪʦʢ ʧʦ ʪʝʭʥʠʢʝ 

ʚʳʩʦʢʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ 

ʚʩrʦʢʦʛʦʨʴʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ 



12 

ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ ʠʟʦʣʷʮʠʠ, ʧʦʜʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʣʠʥʠʡ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʴʷ ʢʘʢ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ 

ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʘʢ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʝʣʴʥʦʡ ʚʳʩʦʪʳ 

ʧʨʠʤʝʥʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ  ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʉʂʊɹ ʇʊ ʩ ʦʧʳʪʥʳʤ ʟʘʚʦʜʦʤ ʨʘʟʨʘʙʦʪʘʣʦ ʠ ʚʧʝʨʚʳʝ ʚ ʉʦʶʟʝ ʩʪʘʣʦ 

ʚʳʧʫʩʢʘʪʴ ʛʝʨʤʘʥʠʝʚʳʝ ʪʨʘʥʟʠʩʪʦʨʳ. ʇʨʝʜʧʨʠʷʪʠʝ ʨʘʟʨʘʙʦʪʘʣʦ ʠ ʚʳʧʫʩʢʘʣʦ 

ʤʦʱʥʳʝ ʚʳʧʨʷʤʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ  ʢʘʢ ʜʣʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʪʘʢ ʠ ʜʣʷ 

ʩʫʜʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʂʦʥʩʪʨʫʢʪʦʨʩʢʦʝ ʙʶʨʦ, ʢʦʪʦʨʦʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʙʳʣʦ 

ʨʝʦʨʛʘʥʠʟʦʚʘʥʦ ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ñʊʨʘʥʟʠʩʪʦʨò, ʪʘʢʞʝ 

ʚʧʝʨʚʳʝ ʚ ʉʦʶʟʝ ʨʘʟʨʘʙʦʪʘʣʦ ʠ ʩʪʘʣʦ ʚʳʧʫʩʢʘʪʴ ʩʠʣʦʚʳʝ ʢʨʝʤʥʠʝʚʳʝ 

ʪʨʘʥʟʠʩʪʦʨʳ. 

ʇʝʨʝʯʠʩʣʝʥʥʦʝ ʜʘʣʝʢʦ ʥʝ ʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʜʦʩʪʠʞʝʥʠʡ 

ɸʨʤʵʣʝʢʪʨʦʤʘʰʘ, ɺʅʀʀʂʕ ʠ ʦʪʧʦʯʢʦʚʘʚʰʠʭʩʷ ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʪ ɺʅʀʀʂʕ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʙʶʨʦ. 

ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʵʣʝʢʪʨʦʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʡ ʪʝʤʝ, ʟʘʤʝʪʠʤ, ʯʪʦ, ʢʨʦʤʝ 

ʛʠʛʘʥʪʘ ʵʣʝʢʪʨʦʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ñɸʨʤʵʣʝʢʪʨʦʤʘʰʘò, ʚʳʧʫʩʢʘʶʱʝʛʦ ʚ ʛʦʜ ʦʢʦʣʦ 

60 ʪʳʩ. ʩʠʥʭʨʦʥʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʜʦ 100 ʢɺʪ, ʩʚʳʰʝ 450 ʢʨʫʧʥʳʭ ʘʩʠʥʭʨʦʥʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ, 17 ʪʳʩ. ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʧʦʜʩʪʘʥʮʠʡ 

ʤʦʱʥʦʩʪʴʶ ʜʦ 100 ʢɺɸ ʠ ʪ.ʜ., ɽʨʝʚʘʥʩʢʠʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʟʘʚʦʜ ʚʳʧʫʩʢʘʣ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʩʠʥʭʨʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ. 

ʅʘʨʷʜʫ ʩ ʤʦʱʥʦʡ ʵʣʝʢʪʨʦʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʚ 

ɸʨʤʝʥʠʠ ʫʩʧʝʰʥʦ ʨʘʟʚʠʚʘʣʦʩʴ ʵʣʝʢʪʨʦʘʧʧʘʨʘʪʦʩʪʨʦʝʥʠʝ. ʊʘʢ, ʚ 1956 ʛ. ʙʳʣ 

ʩʦʟʜʘʥ ɽʨʝʚʘʥʩʢʠʡ ʵʣʝʢʪʨʦʘʧʧʘʨʘʪʥʳʡ ʟʘʚʦʜ ʠ ʥʘʣʘʞʝʥ ʚʳʧʫʩʢ ʥʠʟʢʦʚʦʣʴʪʥʳʭ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɺʧʦʩʣʝʜʩʪʚʠʠ (1965 ʛ.) ʟʘʚʦʜ 

ʙʳʣ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ ʧʦ ʚʳʧʫʩʢʫ ʩʪʘʥʮʠʡ ʠ ʘʧʧʘʨʘʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʘʤʠ.  

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʦʚ ʚʳʧʫʩʢʘ ʥʘ ʙʘʟʝ ɽʨʝʚʘʥʩʢʦʛʦ ʵʣʝʢʪʨʦʘʧʧʘʨʘʪʥʦʛʦ 

ʟʘʚʦʜʘ ʙʳʣʦ ʩʦʟʜʘʥʦ (1974 ʛ.) ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ (ʇʆ) 

ñɸʨʤʵʣʝʢʪʨʦʘʧʧʘʨʘʪò, ʢʫʜʘ ʚʦʰʣʠ ʥʘʨʷʜʫ ʩ ɽʨʝʚʘʥʩʢʠʤ ʵʣʝʢʪʨʦʘʧʧʘʨʘʪʥʳʤ 

ʟʘʚʦʜʦʤ ʃʝʥʠʥʘʢʘʥʩʢʠʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʟʘʚʦʜ, ʕʯʤʠʘʜʟʠʥʩʢʠʡ ʟʘʚʦʜ 

ʧʣʘʩʪʤʘʩʩ, ɺʝʜʠʥʩʢʠʡ ʠ ɿʘʨʠʪʘʧʩʢʠʡ ʟʘʚʦʜʳ ʥʠʟʢʦʚʦʣʴʪʥʳʭ ʘʧʧʘʨʘʪʦʚ.  

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʚʳʧʫʩʢʘʣʦ ʨʝʣʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʝʨʠʠ 

ʧʦʚʳʰʝʥʥʦʡ ʥʘʜʝʞʥʦʩʪʠ ʈʇ-21, ʈʇʋ-1, ʘʧʧʘʨʘʪʳ ʥʘ ʛʝʨʤʝʪʠʟʠʨʦʚʘʥʥʳʭ 

ʢʦʥʪʘʢʪʘʭ (ʛʝʨʢʦʥʘʭ), ʣʠʬʪʦʚʫʶ ʵʣʝʢʪʨʦʘʧʧʘʨʘʪʫʨʫ ʧʦ ʚʩʝʡ ʥʦʤʝʥʢʣʘʪʫʨʝ -

ʢʥʦʧʦʯʥʳʝ ʘʧʧʘʨʘʪʳ ʩʝʨʠʠ ɺʇ, ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʘʥʝʣʠ ʩʝʨʠʠ ʇʃ, 

ʢʦʤʘʥʜʦʘʧʧʘʨʘʪʳ ʩʝʨʠʠ ʂɸ, ʵʪʘʞʥʳʝ ʚʳʢʣʶʯʘʪʝʣʠ ʩʝʨʠʠ ʕʇ - ʚ ʮʝʣʦʤ 

ʢʦʤʧʣʝʢʪʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʠ ʛʨʫʟʦʚʳʭ ʣʠʬʪʦʚ. 

ʂʨʦʤʝ ʢʨʫʧʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ñɸʨʤʵʣʝʢʪʨʦʘʧʧʘʨʘʪò, ʚ 

ɽʨʝʚʘʥʝ ʙʳʣʠ ʩʦʟʜʘʥʳ ʠ ʫʩʧʝʰʥʦ ʜʝʡʩʪʚʦʚʘʣʠ ʨʝʣʝʡʥʳʡ ʟʘʚʦʜ, ʚʳʧʫʩʢʘʶʱʠʡ  ʚ 

ʦʩʥʦʚʥʦʤ ʨʝʣʝʡʥʫʶ ʘʧʧʘʨʘʪʫʨʫ ʦʙʦʨʦʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʠ ʟʘʚʦʜ ʠʟʤʝʨʠʪʝʣʴʥʳʭ 
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ʧʨʠʙʦʨʦʚ, ʚʳʧʫʩʢʘʶʱʠʡ ʵʣʝʢʪʨʦʠʟʤʝʨʠʪʝʣʴʥʫʶ ʘʧʧʘʨʘʪʫʨʫ ʚ ʩʠʣʦʚʦʤ 

ʜʠʘʧʘʟʦʥʝ. 

ɹʫʨʥʦʤʫ ʨʦʩʪʫ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʥʘʫʢʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ɸʨʤʝʥʠʠ 

ʥʝʩʦʤʥʝʥʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʦʟʜʘʥʠʝ (1943 ʛ.) ʚ ʩʦʩʪʘʚʝ ɽʨʝʚʘʥʩʢʦʛʦ ʧʦʣʠʪʝʭ-

ʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʝʨʝʠʤʝʥʦʚʘʥʥʦʛʦ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʠʥʞʝʥʝʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ɸʨʤʝʥʠʠ) ʕʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ (ʕʊʌ). 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʢʘʬʝʜʨ ʕʊʌ ʩʪʘʣʘ ʢʘʬʝʜʨʘ ʕʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ ʠ 

ʘʧʧʘʨʘʪʦʚ, ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʚ 1945 ʛ. ʅʘʨʷʜʫ ʩ ʧʦʜʛʦʪʦʚʢʦʡ ʪʳʩʷʯ ʠʥʞʝʥʝʨʦʚ-

ʵʣʝʢʪʨʦʤʝʭʘʥʠʢʦʚ, ʥʘ ʢʘʬʝʜʨʝ ʚʝʣʘʩʴ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʥʘʫʯʥʘʷ ʨʘʙʦʪʘ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʚ ʨʘʤʢʘʭ ʮʝʣʝʚʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤʳ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʥʘʟʝʤʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʩ ʣʠʥʝʡʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ ʩʦ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʤʠ ʦʙʤʦʪʢʘʤʠ. 

ʇʦʩʪʨʦʝʥʘ ʢʨʠʦʛʝʥʥʘʷ ʩʪʘʥʮʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʞʠʜʢʦʛʦ ʛʝʣʠʷ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʝʨʭʧʨʦʚʦʜʠʤʦʩʪʠ ʦʙʤʦʪʦʢ ʜʚʠʛʘʪʝʣʷ. ʊʘʢʞʝ ʧʦ ʮʝʣʝʚʦʡ 

ʢʦʤʧʣʝʢʩʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʝ ʫʩʧʝʰʥʦ ʚʝʣʠʩʴ ʨʘʙʦʪʳ ʧʦ 

ʩʦʟʜʘʥʠʶ ʫʩʪʨʦʡʩʪʚ ʜʠʘʛʥʦʩʪʠʢʠ ʩʦʩʪʦʷʥʠʷ ʛʠʜʨʦʛʝʥʝʨʘʪʦʨʦʚ ʚ ʧʨʦʮʝʩʩʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɺ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʦʩʥʦʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʤʘʛʥʠʪʥʦ-ʫʧʨʘʚʣʷʝʤʳʭ ʩʠʣʦʚʳʭ ʢʦʥʪʘʢʪʦʚ, 

ʧʨʠʤʝʥʝʥʠʷ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʥʘʛʨʝʚʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʵʣʝʢʪʨʦʙʳʪʦʚʳʭ ʧʨʠʙʦʨʦʚ, 

ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʘʧʧʘʨʘʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʘʤʠ ʠ ʜʨ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʨʘʤʢʘʭ ʙʘʟʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʧʦʣʫʯʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʨʘʟʚʠʪʠʶ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʥʝʣʠʥʝʡʥʳʭ ʟʘʜʘʯ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ ʥʝʣʠʥʝʡʥʳʭ ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʟʘʜʘʯ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʣʫʯʝʥʳ ʠ ʠʩʩʣʝʜʦʚʘʥʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʠ ʯʠʩʣʝʥʥʦʤ ʨʝʰʝʥʠʠ ʪʨʝʭʤʝʨʥʳʭ 

ʥʝʣʠʥʝʡʥʳʭ ʧʦʣʝʚʳʭ ʟʘʜʘʯ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ɼʦʢʘʟʘʥʦ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘʣʠʯʠʷ ʚ ʪʝʪʨʘʵʜʨʘʣʴʥʦʡ ʨʘʩʯʝʪʥʦʡ ʩʝʪʢʝ 

ʪʫʧʳʭ ʫʛʣʦʚ ʥʘ ʩʭʦʜʠʤʦʩʪʴ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɼʘʥʘ ʦʮʝʥʢʘ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʫʛʣʘ, ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʢʦʪʦʨʦʛʦ ʟʘʜʘʯʘ ʨʘʩʭʦʜʠʪʩʷ. ʇʨʝʜʣʦʞʝʥʳ ʠ ʨʝʘʣʠʟʦʚʘʥʳ 

ʧʘʨʘʣʣʝʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʨʘʩʯʝʪʥʦʡ ʩʝʪʢʠ ʥʘ 

ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʦʡ ʩʠʩʪʝʤʝ ʢʣʘʩʪʝʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ʇʦʣʫʯʝʥʳ ʚʳʨʘʞʝʥʠʷ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ ʠ ʤʥʦʛʦʝ ʜʨ. 

ʈʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʟʘʜʘʯ ʚ ʦʩʥʦʚʥʦʤ ʚʢʣʶʯʘʣʦ 

ʨʘʟʨʘʙʦʪʢʫ ʧʘʨʘʣʣʝʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʜʠʥʘʤʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʫʧʨʘʚʣʷʶʱʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ ʜʣʷ ʨʘʙʦʪʳ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʨʝʜʝ ʠ ʜʨ. 
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ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘ ʢʘʬʝʜʨʝ ʕʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ ʠ ʘʧʧʘʨʘʪʦʚ ʚ ʨʘʤʢʘʭ 

ʣʘʙʦʨʘʪʦʨʠʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʵʣʝʢʪʨʦʨʘʜʠʦʤʘʪʝʨʠʘʣʦʚ ʫʩʧʝʰʥʦ 

ʨʘʟʚʠʚʘʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦ ʚʳʷʚʣʝʥʠʶ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʠʟʤʝʣʴʯʝʥʠʷ ʨʫʜʳ ʠ ʨʘʟʨʘʙʦʪʢʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʚʟʘʠʤʦʩʚʷʟʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʩʦʟʜʘʥʘ ʥʦʚʘʷ 

ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʜʨ. ɿʘʤʝʪʠʤ, ʯʪʦ ʢ 100-ʣʝʪʠʶ ʀʦʩʠʬʴʷʥʘ ʢʘʬʝʜʨʘ 

ʕʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ ʠ ʘʧʧʘʨʘʪʦʚ ʙʳʣʘ ʟʘʩʣʫʞʝʥʥʦ ʥʘʟʚʘʥʘ ʝʛʦ ʠʤʝʥʝʤ. 

ʅʘʫʯʥʳʝ ʨʘʙʦʪʳ ʢʘʬʝʜʨʳ ɸʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʚʝʣʠʩʴ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʡ ʪʨʘʥʩʧʦʨʪ. 

ɺ 1972 ʛ. ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʢʨʫʧʥʘʷ ʧʨʦʙʣʝʤʥʘʷ  

ʣʘʙʦʨʘʪʦʨʠʷ ʵʣʝʢʪʨʦʤʦʙʠʣʷ, ʛʜʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʥʳʭ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ ʙʳʣʠ ʩʦʟʜʘʥʳ ʥʘ ʙʘʟʝ 

ʘʚʪʦʤʦʙʠʣʝʡ ɽʨɸɿ ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ, ʢʦʪʦʨʳʝ ʧʨʦʰʣʠ 

ʫʩʧʝʰʥʳʝ ʥʘʪʫʨʥʳʝ ʠʩʧʳʪʘʥʠʷ. ʀ ʵʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʚ 1972 ʛʦʜʫ - ʥʘ ʟʘʨʝ 

ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʤʦʙʠʣʝʩʪʨʦʝʥʠʷ. 

ʅʘ ʢʘʬʝʜʨʝ ʕʣʝʢʪʨʦʠʟʦʣʷʮʠʦʥʥʦʡ ʠ ʢʘʙʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʩʚʝʪʦʪʝʭʥʠʢʠ ʠ 

ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ (ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ 1972 ʛ.) ʫʩʧʝʰʥʦ ʚʝʣʠʩʴ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʢʦʥʜʝʥʩʘʪʦʨʦʚ, ʩʠʣʦʚʳʭ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʢʘʙʝʣʝʡ, ʢʘʙʝʣʝʡ ʩʚʷʟʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʠʤʝʨʥʳʭ ʧʣʝʥʦʢ ʠ ʜʨ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩʦʚʤʝʩʪʥʦ ʩ ɽʨʝʚʘʥʩʢʠʤ 

ʦʪʜʝʣʝʥʠʝʤ ɺʩʝʩʦʶʟʥʦʛʦ ʅʀʀ ʩʠʣʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʦʩʪʨʦʝʥʠʷ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʚʥʝʜʨʝʥʳ ʥʦʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʤʘʣʦʛʘʙʘʨʠʪʥʳʭ ʩʠʣʦʚʳʭ 

ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʩ ʤʝʪʘʣʣʠʟʠʨʦʚʘʥʥʳʤʠ ʦʙʢʣʘʜʢʘʤʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʟʘʧʘʪʝʥʪʦʚʘʥʳ ʚ ʨʷʜʝ ʩʪʨʘʥ. 

ʅʘʫʯʥʳʝ ʨʘʙʦʪʳ ʢʘʬʝʜʨʳ ʕʣʝʢʪʨʦʪʝʭʥʠʢʠ ʚʝʣʠʩʴ ʚ ʨʘʤʢʘʭ ʨʘʟʚʠʪʠʷ 

ʦʙʦʙʱʝʥʥʦʡ ʪʝʦʨʠʠ ʧʦʣʷ ʚ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤʘʭ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʦʚ ʠ 

ʩʨʝʜʩʪʚ ʦʧʨʝʜʝʣʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʠ ʫʩʨʝʜʥʝʥʥʳʭ ʤʘʛʥʠʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʬʝʨʨʦʤʘʛʥʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʨ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩ ʮʝʣʴʶ ʫʢʨʫʧʥʝʥʠʷ ʢʘʬʝʜʨʘ 

ʕʣʝʢʪʨʦʠʟʦʣʷʮʠʦʥʥʦʡ ʠ ʢʘʙʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʦʙʲʝʜʠʥʝʥʘ ʩ ʢʘʬʝʜʨʦʡ 

ʕʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ ʠ ʘʧʧʘʨʘʪʦʚ, ʘ ʢʘʬʝʜʨʘ ʕʣʝʢʪʨʦʧʨʠʚʦʜʘ - ʩ ʢʘʬʝʜʨʦʡ 

ʕʣʝʢʪʨʦʪʝʭʥʠʢʠ. 

ɿʘ ʛʦʜʳ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʥʘʫʢʠ ʚ ɸʨʤʝʥʠʠ ʫʯʝʥʳʤʠ 

ʨʝʩʧʫʙʣʠʢʠ ʦʧʫʙʣʠʢʦʚʘʥʦ ʪʳʩʷʯʠ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʥʘʫʯʥʳʭ 

ʠʟʜʘʥʠʷʭ, ʚ ʪʨʫʜʘʭ ɺʅʀʀʂʕ, ʇʦʣʠʪʝʭʥʠʢʘ, ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʚʩʝʩʦʶʟʥʳʭ 
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ʢʦʥʬʝʨʝʥʮʠʡ. ʀʟ ʵʪʦʡ ʦʛʨʦʤʥʦʡ ʧʘʣʠʪʨʳ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʧʨʠʚʝʜʝʤ ʣʠʰʴ 

ʧʝʨʝʯʝʥʴ ʤʦʥʦʛʨʘʬʠʡ [1-9].  
ʕʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʘʷ ʥʘʫʢʘ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ 

ʫʥʠʢʘʣʴʥʳʤʠ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ 

ʢʦʤʧʣʝʢʩʦʤ, ʛʜʝ ʥʝ ʧʦʩʣʝʜʥʶʶ ʨʦʣʴ ʠʛʨʘʣ ʥʘʰ 80-ʣʝʪʥʠʡ ʶʙʠʣʷʨ 

ñʇʦʣʠʪʝʭʥʠʢò, ʦʧʨʝʜʝʣʷʣʠ ʣʠʮʦ ɸʨʤʝʥʠʠ 80-90-ʳʭ ʛʦʜʦʚ. ɹʫʜʝʤ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ 

ʝʱʝ ʥʝ ʧʦʪʝʨʷʥʥʳʝ ʪʨʘʜʠʮʠʠ ʧʦʤʦʛʫʪ ʚʦʟʨʦʜʠʪʴʩʷ ʵʪʦʡ ʥʝʜʘʚʥʦ ʧʨʦʮʚʝʪʘʶʱʝʡ 

ʦʪʨʘʩʣʠ. 
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The anniversary of State Engineering University of Armenia became an occasion to have 

a look at the history of formation and development of the electrotechnics science and industry 

in Armenia and assess the role of this most important technological institute in the 

unprecedented growth of the electrical branch in the Republic. 
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        ɺɽʉʊʅʀʂ ɻʀʋɸ. ʉɽʈʀʗ ñʕʃɽʂʊʈʆʊɽʍʅʀʂɸ, ʕʅɽʈɻɽʊʀʂɸò.  2013. ɺʳʧ. 16, ˉ1 _ 

ʋɼʂ 321.314                 ʕʃɽʂʊʈʆʊɽʍʅʀʂɸ, ʕʃɽʂʊʈʆʄɽʍɸʅʀʂɸ ʀ      

ʕʃɽʂʊʈʆʊɽʍʅʀʏɽʉʂʀɽ ʄɸʊɽʈʀɸʃʓ  

ɸ.ɸ. ɻɸʉʇɸʈʗʅ 

 

ʈɽʃɽ ʅɸʇʈʗɾɽʅʀʗ ʉ ʌʀʂʉʀʈʆɺɸʅʅʓʄʀ ʋʉʊɸɺʂɸʄʀ 

ʉʈɸɹɸʊʓɺɸʅʀʗ 

 

ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʧʦʚʳʰʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʟʚʨʘʪʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʨʝʣʝ. 

ʇʨʝʜʣʦʞʝʥʦ ʥʦʚʦʝ ʨʝʣʝ ʥʘʧʨʷʞʝʥʠʷ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʫʩʪʘʚʢʘʤʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʠ 

ʚʳʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʦʟʚʨʘʪʘ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʠʟʤʝʥʝʥʠʝ ʪʦʢʘ ʚ ʦʙʤʦʪʢʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʨʝʣʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʜʫʢʪʠʚʥʦʛʦ ʠ ʘʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʡ 

ʦʙʤʦʪʢʠ. ʇʦʢʘʟʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʝʣʝ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ 

ʧʨʠʙʦʨʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʟʚʨʘʪʘ, ʬʠʢʩʠʨʦʚʘʥʥʘʷ ʫʩʪʘʚʢʘ, ʪʷʛʦʚʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʰʫʥʪʠʨʫʶʱʠʡ ʚʝʥʪʠʣʴ. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʩʭʝʤʘʭ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʠ ʘʚʪʦʤʘʪʠʢʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, 

ʚ ʫʩʪʨʦʡʩʪʚʘʭ ʚʚʦʜʘ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʙʳʪʦʚʳʭ ʫʩʪʨʦʡʩʪʚ, ʧʠʪʘʶʱʠʭʩʷ ʦʪ 

ʦʜʥʦʬʘʟʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʧʦʩʪʦʷʥʥʦʛʦ ʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʦʚ, ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʣʝ ʩ ʥʝʩʪʘʥʜʘʨʪʥʳʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ ʧʠʪʘʥʠʷ, ʩ ʙʦʣʴʰʠʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʦʟʚʨʘʪʘ ʠ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʩʨʘʙʘʪʳʚʘʥʠʷ. ʊʘʢʠʝ 

ʨʝʣʝ ʥʘʟʦʚʝʤ ʨʝʣʝ ʥʘʧʨʷʞʝʥʠʷ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʫʩʪʘʚʢʘʤʠ ʩʨʘʙʘʪʳʚʘʥʠʷ 

(ʈʅʌʋʉ), ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʠʤʝʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʟʚʨʘʪʘ ʙʣʠʞʝ ʢ ʝʜʠʥʠʮʝ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʦʟʚʨʘʪʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʨʝʣʝ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʨʝʣʝ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ 

ʫʩʪʨʦʡʩʪʚʘʭ ʟʘʱʠʪʳ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʟʚʨʘʪʘ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʦʟʚʨʘʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʦʪʧʫʩʢʘʥʠʷ ʢ 

ʧʘʨʘʤʝʪʨʫ ʩʨʘʙʘʪʳʚʘʥʠʷ (ʥʘʧʨʷʞʝʥʠʝ, ʪʦʢ, ʥʘʤʘʛʥʠʯʠʚʘʶʱʘʷ ʩʠʣʘ). 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʚʝʣʠʯʠʥʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʟʚʨʘʪʘ ʨʘʟʥʳʝ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʮʝʣʝʚʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʧʨʠʤʝʥʷʝʤʳʭ ʩʭʝʤ. 

ɼʣʷ ʨʝʣʝ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʭʝʤʘʭ, ʛʜʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʬʠʢʩʘʮʠʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʠʟʤʝʨʷʝʤʳʭ ʠʣʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʝʣʠʯʠʥ 

(ʥʘʧʨʠʤʝʨ, ʚ ʨʝʛʫʣʷʪʦʨʘʭ ʥʘʧʨʷʞʝʥʠʷ, ʚ ʵʣʝʢʪʨʦʩʝʪʠ ʠ ʪ.ʜ.), ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʘʷ 

ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʟʚʨʘʪʘ. ʇʨʠ ʧʦʤʦʱʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʨʝʣʝ ʪʘʢʠʝ ʟʘʜʘʯʠ ʨʝʰʠʪʴ ʥʝʚʦʟʤʦʞʥʦ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʨʘʩʩʤʦʪʨʠʤ ʚʦʧʨʦʩ ʧʨʠʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʟʚʨʘʪʘ ʨʝʣʝ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ 

ʫʚʝʣʠʯʝʥʠʷ. 
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ɽʩʣʠ ʧʨʠʥʷʪʴ, ʯʪʦ ʧʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʨʝʣʝ ʝʛʦ ʤʘʛʥʠʪʥʘʷ 

ʩʠʩʪʝʤʘ ʥʝ ʥʘʩʳʱʝʥʘ, ʪʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʩʠʣʘ ʧʨʠ ʢʦʥʝʯʥʦʤ ʟʘʟʦʨʝ (dʢ), 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʪʦʢʫ ʩʨʘʙʘʪʳʚʘʥʠʷ, ʙʫʜʝʪ ʨʘʚʥʘ  

ὖɻ.ʩʨ= ὯὍὡ ʩʨ
2 . 

ɸʥʘʣʦʛʠʯʥʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʩʠʣʘ ʧʨʠ ʟʘʙʦʨʝ dʢ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʪʦʢʫ 

ʦʪʧʫʩʢʘʥʠʷ, ʙʫʜʝʪ 

ὖɻ.ʦʪ= ὯὍὡ ʦʪ
2 . 

ɼʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʟʚʨʘʪʘ ʧʦʣʫʯʠʤ 

ὑʚ=
Ὅὡ ʦʪ

Ὅὡ ʩʨ

=
ὖɻ.ʦʪ

ὖɻ.ʩʨ
. 

ɼʣʷ ʨʝʣʝ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʠʤʝʶʱʝʛʦ ʧʨʦʩʪʝʡʰʫʶ ʢʣʘʧʘʥʥʫʶ ʩʠʩʪʝʤʫ, 

ʪʷʛʦʚʘʷ ʠ ʤʝʭʘʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 1. 

Pɻ =f(d) ʧʨʠ   Iʩʨ=const

Pɻʩʨ

DP

Pɻʦʪ

Pɻʦʪ=f(d) ʧʨʠ   Iʦʪʧ=const

dk dʥ

Pʤ=f(d) 

 
ʈʠʩ. 1. ʊʷʛʦʚʘʷ ʠ ʤʝʭʘʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʣʝ 

 

ʀʟ ʪʷʛʦʚʳʭ (ὖɻ) ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ (ὖʤ) ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʜʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ Ўὖ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʫʩʠʣʠʷʤʠ ʧʨʠʪʷʞʝʥʠʷ (ὖɻ.ʩʨ) ʠ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ (ὖʤ) ʧʨʠ ʧʨʠʪʷʥʫʪʦʤ ʷʢʦʨʝ: 

Ўὖ= ὖɻ.ʩʨ ὖʤ 

ʠʣʠ 

ὖʤ= ὖɻ.ʩʨ Ўὖ. 

ʊʦʛʜʘ ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʟʚʨʘʪʘ ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ 

ὑʚ=
ὖɻ.ʦʪ

ὖɻ.ʩʨ
=
ὖɻ.ʩʨ Ўὖ

ὖɻ.ʩʨ
= 1

Ўὖ

ὖɻ.ʩʨ
.                                               (1) 
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ʇʦʣʫʯʝʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʠʙʣʠʞʝʥʥʳʤ, ʥʦ ʦʥʦ ʦʯʝʥʴ ʫʜʦʙʥʦ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʝʣʝ ʥʘ ʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʦʟʚʨʘʪʘ. 

ʇʦʩʢʦʣʴʢʫ Ўὖ ʚʩʝʛʜʘ ʧʦʣʦʞʠʪʝʣʴʥʦ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʟʚʨʘʪʘ ʚʩʝʛʜʘ ʤʝʥʴʰʝ 

ʝʜʠʥʠʮʳ. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ dʥ ʠʣʠ ʫʚʝʣʠʯʝʥʠʠ dʢ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʟʚʨʘʪʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʋʤʝʥʴʰʝʥʠʝ ʭʦʜʘ ʷʢʦʨʷ (dʥ - dʢ) ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʟʚʨʘʪʘ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʟʚʨʘʪʘ ʧʨʠʤʝʥʷʶʪʩʷ ʠ ʜʨʫʛʠʝ 

ʩʧʦʩʦʙʳ: ʚʚʝʜʝʥʠʝ ʜʦʙʘʚʦʯʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʣʠ ʚʳʢʣʶʯʝʥʠʝ ʜʦʙʘʚʦʯʥʦʡ 

ʧʦʜúʝʤʥʦʡ ʢʘʪʫʰʢʠ ʚ ʩʭʝʤʝ ʚʢʣʶʯʝʥʠʷ ʢʘʪʫʰʢʠ [1]. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʢʦʥʮʝ ʭʦʜʘ 

ʷʢʦʨʷ ʩʧʝʮʠʘʣʴʥʳʤ ʢʦʥʪʘʢʪʦʤ ʨʝʣʝ ʚ ʮʝʧʴ ʢʘʪʫʰʢʠ ʚʚʦʜʠʪʩʷ ʜʦʙʘʚʦʯʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʫʤʝʥʴʰʘʝʪ ʪʦʢ ʢʘʪʫʰʢʠ ʠ, ʪʝʤ ʩʘʤʳʤ, ʩʥʠʞʘʝʪ ʫʩʠʣʠʝ 

ʧʨʠʪʷʞʝʥʠʷ ʷʢʦʨʷ ʚʦ ʚʢʣʶʯʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʊʦʯʥʦ ʪʘʢʦʡ ʞʝ ʵʬʬʝʢʪ ʜʘʝʪ 

ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜúʝʤʥʦʡ ʢʘʪʫʰʢʠ, ʢʦʪʦʨʘʷ ʚʳʢʣʶʯʘʝʪʩʷ ʚ ʢʦʥʮʝ 

ʭʦʜʘ ʷʢʦʨʷ ʩʧʝʮʠʘʣʴʥʳʤ ʢʦʥʪʘʢʪʦʤ. ʕʪʠ ʤʝʪʦʜʳ ʪʨʫʜʥʦ ʨʝʘʣʠʟʫʝʤʳ, ʪʘʢ ʢʘʢ 

ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʫʶ ʟʘʜʘʯʫ. 

ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʦʟʚʨʘʪʘ ʨʝʣʝ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦ 0,8 [1-4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʨʝʣʝ ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʦʟʚʨʘʪʘ ʚʩʝʛʜʘ ʤʝʥʴʰʝ ʝʜʠʥʠʮʳ ʠ ʤʦʞʝʪ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ ʦʪ 0,2 ʜʦ 0,8. 

ʈʝʣʝ ʥʘʧʨʷʞʝʥʠʷ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʫʩʪʘʚʢʘʤʠ ʩʨʘʙʘʪʳʚʘʥʠʷ. ʇʨʠ 

ʧʦʤʦʱʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʨʝʣʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ 

ʨʝʰʘʪʴ ʪʘʢʠʝ ʟʘʜʘʯʠ, ʢʘʢ ʟʘʱʠʪʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʙʳʪʦʚʳʭ 

ʫʩʪʨʦʡʩʪʚ ʦʪ ʧʦʚʳʰʝʥʠʷ ʠʣʠ ʧʦʥʠʞʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʶʱʝʡ ʩʝʪʠ ʚ ʧʨʝʜʝʣʘʭ 

ʜʦʧʫʩʪʠʤʳʭ ʥʦʨʤ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ɻʆʉʊ 13/09-97 ñʅʦʨʤʳ ʢʘʯʝʩʪʚʘ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷò. 

ʇʦʜʦʙʥʘʷ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʠʙʨʠʜʥʳʭ ʨʝʣʝ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʩʪʨʦʡʩʪʚʘ ʩ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʜʝʡʩʪʚʠʡ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʨʝʣʝ [5]. 

ʅʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʪʘʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ.  
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ɹʇ ɹʌʋʅʉ

ʋɹ

ʈɹ

ʉʝʪɹ

ʂ ʩʭʝʤʝ ʟʘɦʠʪr 

ʠʣʠ ʫʧʨʘʚʣʝʥʠ̫

 
ʈʠʩ. 2. ɹʣʦʢ-ʩʭʝʤʘ ʈʅʌʋʉ 

 

ʇʘʨʘʤʝʪʨ (ʥʘʧʨʷʞʝʥʠʝ) ʩʨʘʙʘʪʳʚʘʥʠʷ ʨʝʣʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʙʣʦʢʦʤ 

ʬʠʢʩʘʮʠʠ ʠ ʫʩʪʘʥʦʚʢʠ ʥʘʧʨʷʞʝʥʠʷ ʩʨʘʙʘʪʳʚʘʥʠʷ (ɹʌʋʅʉ), ʛʜʝ ʧʨʠ ʧʦʤʦʱʠ 

ʧʦʪʝʥʮʠʦʤʝʪʨʘ ʫʩʪʘʥʘʚʣʠʚʘʪʩʷ ʠ ʬʠʢʩʠʨʫʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ ʩʨʘʙʘʪʳʚʘʥʠʷ ʥʘ 

ʪʨʝʙʫʝʤʫʶ ʚʝʣʠʯʠʥʫ. ʌʠʢʩʠʨʦʚʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʫʩʠʣʠʚʘʝʪʩʷ ʫʩʠʣʠʪʝʣʴʥʳʤ 

ʙʣʦʢʦʤ (ʋɹ) ʠ ʧʝʨʝʜʘʝʪʩʷ ʚ ʨʝʣʝʡʥʳʡ ʙʣʦʢ (ʈɹ). ʇʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʨʝʣʝ ʝʛʦ 

ʢʦʤʤʫʪʘʮʠʦʥʥʳʝ ʢʦʥʪʘʢʪʳ ʚʳʧʦʣʥʷʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʫʥʢʮʠʠ ʚ ʩʭʝʤʘʭ 

ʟʘʱʠʪʳ  ʠʣʠ ʫʧʨʘʚʣʝʥʠʷ. 

ʅʘʜʝʞʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ ʟʘʚʠʩʷʪ ʦʪ ʨʘʙʦʪʳ ʈɹ.  

ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʪʦʢʘ ʚ ʦʙʤʦʪʢʝ ʨʝʣʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ 

ʢʘʪʫʰʢʠ L ʠ R. ʉʘʤʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʩʭʝʤʦʡ ʜʣʷ ʧʠʪʘʥʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʨʝʣʝ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʷʚʣʷʝʪʩʷ ʤʦʩʪʦʚʘʷ ʩʭʝʤʘ 

ʜʚʫʭʧʦʣʫʧʝʨʠʦʜʥʦʛʦ ʚʳʧʨʷʤʣʝʥʠʷ (ʨʠʩ. 3ʘ). ɽʩʣʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʙʤʦʪʢʠ ʨʝʣʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʘʢʪʠʚʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ, ʪʦ ʧʝʨʠʦʜ ʧʨʦʪʝʢʘʥʠʷ ʪʦʢʘ ʧʦ 

ʦʙʤʦʪʢʝ ʚ ʧʝʨʚʦʤ ʧʦʣʫʧʝʨʠʦʜʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʛʣʦʤ j=0ép, ʘ ʢʨʠʚʘʷ ʠʟʤʝʥʝʥʠʷ 

ʪʦʢʘ i=f (t)  ʩʦʚʧʘʜʘʝʪ ʩ ʢʨʠʚʦʡ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ u=f (t). ʇʨʠ ʥʘʣʠʯʠʠ 

ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʨʦʩʪ ʪʦʢʘ ʚ ʦʙʤʦʪʢʝ ʟʘʤʝʜʣʷʝʪʩʷ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʛʣʦʤ  

j=0ép+d (ʨʠʩ. 3ʙ). 

    

I

 
                           ʘ)                                                        ʙ) 

 

ɺ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʭʝʤʘʭ ʘʚʪʦʤʘʪʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪʩʷ 

ʩʭʝʤʳ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʨʝʣʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩ. 4ʘ [6,7]. 

ʈʠʩ. 3. ʉʭʝʤʘ ʧʠʪʘʥʠʷ (ʘ) ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʟʤʝʥʝʥʠʷ ʪʦʢʘ ʚ ʦʙʤʦʪʢʝ ʨʝʣʝ (ʙ) 
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                        ʘ)                                                 ʙ) 

 

 

 

ʊʠʨʠʩʪʦʨ VS ʦʪʢʨʳʚʘʝʪʩʷ ʧʦ ʠʤʧʫʣʴʩʥʦʤʫ ʪʦʢʫ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʠ ʥʘʣʠʯʠʠ 

ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʦʙʤʦʪʢʠ ʨʝʣʝ, ʢʦʛʜʘ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʥʫʣʴ, 

ʪʦʢ ʧʦ ʦʙʤʦʪʢʝ ʧʨʦʜʦʣʞʘʝʪ ʧʨʦʪʝʢʘʪʴ ʯʝʨʝʟ ʦʪʢʨʳʪʳʡ ʪʠʨʠʩʪʦʨ. ʊʦʢ ʧʨʠʥʠʤʘʝʪ 

ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ ʚʦ ʚʪʦʨʦʤ ʧʦʣʫʧʝʨʠʦʜʝ (ʧʝʨʠʦʜ ʧʨʦʪʝʢʘʥʠʷ ʪʦʢʘ p+d). ʊʘʢ ʢʘʢ 

ʫʛʦʣ d ʥʘʭʦʜʠʪʩʷ ʚʦ ʚʪʦʨʦʤ ʧʦʣʫʧʝʨʠʦʜʝ, ʥʘʯʠʥʘʝʪʩʷ ʚʪʦʨʦʡ ʧʦʣʫʧʝʨʠʦʜ 

ʥʘʧʨʷʞʝʥʠʷ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʦ ʦʙʤʦʪʢʝ ʨʝʣʝ ʠ ʯʝʨʝʟ ʪʠʨʠʩʪʦʨ VT ʧʨʦʪʝʢʘʝʪ 

ʪʦʢ, ʠ ʪʠʨʠʩʪʦʨ ʦʩʪʘʝʪʩʷ ʚ ʦʪʢʨʳʪʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʌʘʢʪʠʯʝʩʢʠ ʫʧʨʘʚʣʷʪʴ ʨʘʙʦʪʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʨʝʣʝ ʥʘ ʚʢʣʶʯʝʥʠʝ ʠ 

ʦʪʢʣʶʯʝʥʠʝ ʧʦ ʩʭʝʤʝ ʨʠʩ.4ʘ ʥʝʚʦʟʤʦʞʥʦ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʤʦʪʢʠ ʨʝʣʝ ʰʫʥʪʠʨʦʚʘʪʴ ʚʝʥʪʠʣʝʤ VD ʩ ʦʙʨʘʪʥʦʡ ʧʦʣʷʨʥʦʩʪʴʶ (ʨʠʩ. 4ʙ). 

ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʚʝʥʪʠʣʴ VD ʜʣʷ ʨʘʙʦʪʳ 

ʨʝʣʝ ʠ ʪʠʨʠʩʪʦʨʘ, ʨʘʩʩʤʦʪʨʠʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʪʦʢʦʚ Ὥ1 ʠ Ὥ2, ʠʭ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʘʨʘʤʝʪʨʘ ὒ/Ὑ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʵʪʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʥʘ ʨʘʙʦʪʫ ʪʠʨʠʩʪʦʨʘ ʠ ʨʝʣʝ. 

ɺ ʧʝʨʚʦʤ ʧʦʣʫʧʝʨʠʦʜʝ ʥʘʧʨʷʞʝʥʠʷ ʪʦʢ (Ὥ1) ʧʨʦʪʝʢʘʝʪ ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ 

ʯʝʨʝʟ ʚʝʥʪʠʣʴ VD2, ʦʙʤʦʪʢʠ ʨʝʣʝ, ʪʠʨʠʩʪʦʨ VS ʠ ʚʝʥʪʠʣʴ VD3 (ʨʠʩ. 3ʘ; ʨʠʩ. 4ʘ). 

ʂʦʛʜʘ ʚʝʥʪʠʣʠ VD2, VD3 ʟʘʢʨʳʚʘʶʪʩʷ (ʥʘʧʨʷʞʝʥʠʝ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʥʫʣʴ), ʪʦ ʧʦ 

ʦʙʤʦʪʢʝ ʨʝʣʝ ʠ ʚʝʥʪʠʣʶ VD ʟʘ ʩʯʝʪ ʕɼʉ ʩʘʤʦʠʥʜʫʢʮʠʠ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ 

ʦʙʨʘʪʥʫʶ ʧʦʣʷʨʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʩʪʦʯʥʠʢʫ ʧʠʪʘʥʠʷ, ʧʨʦʪʝʢʘʝʪ ʢʦʥʪʫʨʥʳʡ 

ʪʦʢ Ὥ2 (ʨʠʩ. 4ʙ). 

ʅʘʡʜʝʤ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʪʦʢʘ ʚ ʦʙʤʦʪʢʝ ʨʝʣʝ. ʇʨʠ ʵʪʦʤ ʧʨʠʤʝʤ, ʯʪʦ ʚʝʥʪʠʣʠ 

VD1éVD4 ʠ VD ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɺʚʝʜʝʤ ʦʙʦʟʥʘʯʝʥʠʷ: ό= ὟάίὭὲὸ - ʤʛʥʦʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ 

ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʩ ʫʛʣʦʚʦʡ ʯʘʩʪʦʪʦʡ = 2“Ὢ; Ὑ0,ὒ  - ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʈʠʩ. 4. ʉʭʝʤʘ ʚʢʣʶʯʝʥʠʷ ʦʙʤʦʪʢʠ ʨʝʣʝ ʚ ʮʝʧʴ ʪʠʨʠʩʪʦʨʘ: ʘ ï ʙʝʟ 

ʜʠʦʜʘ, ʙ ï ʩ ʜʠʦʜʦʤ ʦʙʨʘʪʥʦʡ ʧʦʣʷʨʥʦʩʪʠ 
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ʠ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʦʙʤʦʪʢʠ ʨʝʣʝ; ὶʚʧ - ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʝʥʪʠʣʷ ʚ ʧʨʦʚʦʜʷʱʝʤ 

ʥʘʧʨʘʚʣʝʥʠʠ; Ὑ= Ὑ0 + ὶʚʧ - ʧʦʣʥʦʝ ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʮʝʧʠ ʦʙʤʦʪʢʠ. 

ɺ ʧʨʦʚʦʜʷʱʝʤ ʜʣʷ ʚʝʥʪʠʣʝʡ VD2, VD3 ʧʦʣʫʧʝʨʠʦʜʝ, ʢʦʛʜʘ ʧʠʪʘʶʱʝʝ 

ʥʘʧʨʷʞʝʥʠʝ ʩʠʥʫʩʦʠʜʘʣʴʥʦʝ, ʪʦʢ, ʧʨʦʪʝʢʘʶʱʠʡ ʯʝʨʝʟ ʦʙʤʦʪʢʠ ʨʝʣʝ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʝʤ [2]: 

ό= ὟάίὭὲ•= ὙὭ1 + ὒ
ὨὭ1
Ὠ•

,                                                    (2) 

ʛʜʝ •= .ὸ - ʬʘʟʦʚʳʡ ʫʛʦʣ 

ɺ ʤʦʤʝʥʪ, ʢʦʛʜʘ  ʚʝʥʪʠʣʠ VD2, VD3 ʟʘʢʨʳʪʳ (ʥʘʧʨʷʞʝʥʠʝ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ 

ʥʫʣʴ) ʠ ʪʦʢ Ὥ2 ʧʨʦʪʝʢʘʝʪ ʧʦ ʚʥʫʪʨʝʥʥʝʤʫ ʢʦʥʪʫʨʫ ʯʝʨʝʟ ʚʝʥʪʠʣʴ VD, 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʠʤʝʝʪ ʚʠʜ 

ὙὭ2 + ὒ
ὨὭ2
Ὠ•

= 0.                                                             (3) 

ʈʝʰʘʷ ʫʨʘʚʥʝʥʠʷ (2), (3) ʠ ʧʨʦʚʦʜʷ ʥʝʢʦʪʦʨʳʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʣʫʯʠʤ: 

Á ʧʨʠ ʫʛʣʘʭ •= 0ȣ“: 

Ὥ1 =
Ὗά
Ὑ
ὧέίίὭὲ•  +

Ὡ
•

ὸὫ

1 Ὡ
“

ὸὫ

ɇίὭὲ ;                         (4) 

Á ʧʨʠ ʫʛʣʘʭ •= “ȣ2“: 

Ὥ2 =
Ὗά
Ὑ
ὧέίɇ

Ὡ
• “

ὸὫ

1 Ὡ
“

ὸὫ

ɇίὭὲ(5)                                           . 

ɺʳʨʘʞʘʷ ʪʦʢʠ Ὥ1 ʠ Ὥ2 ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʝʜʠʥʠʮʘʭ, ʧʦʣʫʯʠʤ 

Ὥ1
ǋ= ὧέίίὭὲ•  +

Ὡ
•

ὸὫ

1 Ὡ
“

ὸὫ

ɇίὭὲ(6)                         , 

Ὥ2
ǋ= ὧέίɇ

Ὡ
• “

ὸὫ

1 Ὡ
“

ὸὫ

ɇίὭὲ(7)                                           . 

ʂʘʢ ʚʠʜʥʦ ʠʟ (6) ʠ (7), ʚʝʣʠʯʠʥʳ ʪʦʢʦʚ Ὥ1
ǋ, Ὥ2
ǋ ʠ ʫʛʣʘ  ʟʘʚʠʩʷʪ ʦʪ ʧʘʨʘʤʝʪʨʘ 

ὒὙϳ   ʦʙʤʦʪʢʠ ʨʝʣʝ. ɿʘʜʘʚʘʷ ʵʪʦʤʫ ʧʘʨʘʤʝʪʨʫ ʟʥʘʯʝʥʠʷ 0; 0,5; 1 ʠ 2 ʠ ʠʩʧʦʣʴʟʫʷ 

ʚʳʨʘʞʝʥʠʷ (6) ʠ (7), ʧʦʩʪʨʦʠʤ ʢʨʠʚʳʝ ʠʟʤʝʥʝʥʠʷ ʪʦʢʦʚ Ὥ1
ǋ ʠ Ὥ2

ǋ (ʨʠʩ. 5). 

ʕʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 

ὒὙϳ, ʪʝʤ ʤʝʥʴʰʝ ʘʤʧʣʠʪʫʜʥʦʝ ʟʥʘʯʝʥʠʝ Ὥ1
ǋ ʠ ʙʦʣʴʰʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʧʨʦʪʝʢʘʥʠʷ ʪʦʢʘ Ὥ2
ǋ. 
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i'2

 
ʈʠʩ. 5. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʤʝʥʝʥʠʷ ʪʦʢʘ ʚ ʦʙʤʦʪʢʝ ʨʝʣʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʘ 

ὒ/Ὑ 
 

ɺ ʧʨʝʜʝʣʘʭ ʫʛʣʘ •= “ȣ2“, ʢʨʦʤʝ ʪʦʢʘ Ὥ2
ǋ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʯʠʥʘʝʪ 

ʜʝʡʩʪʚʦʚʘʪʴ ʪʦʢ ʥʘʧʨʷʞʝʥʠʷ ʚʪʦʨʦʛʦ ʧʦʣʫʧʝʨʠʦʜʘ Ὥ1(II )
ǋ  (ʨʠʩ. 5), ʢʦʪʦʨʳʡ 

ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʪʦʡ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʯʪʦ ʠ Ὥ1
ǋ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 5, ʚʦ ʚʪʦʨʦʤ 

ʧʦʣʫʧʝʨʠʦʜʝ ʟʥʘʯʝʥʠʝ ʪʦʢʘ Ὥ2
ǋ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʟʥʘʯʝʥʠʝ ʪʦʢʘ Ὥ1(II )

ǋ  ʨʘʩʪʝʪ, ʠ ʚ 

ʪʦʯʢʝ ʂ ʦʥʠ ʧʝʨʝʩʝʢʘʶʪʩʷ (ʨʠʩ. 6). 
 

2

  
 

 

 

 

ʈʠʩ. 6. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʤʝʥʝʥʠʷ ʪʦʢʦʚ 

Ὥ2
ᴂ ̉  Ὥ1(ὍὍ)

ᴂ  

ʈʠʩ. 7. ɿʘʚʠʩʠʤʦʩʪʴ = ὪὒὙϳ  
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ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ Ὥ2
ǋ> Ὥ1(II )

ǋ  ʠʣʠ Ὗʚʘ> Ὗʘʚ (ʨʠʩ. 4ʙ), ʪʠʨʠʩʪʦʨ VS ʟʘʢʨʳʪ, ʘ 

ʢʦʛʜʘ Ὥ2
ǋ< Ὥ1(II )

ǋ  ʠʣʠ Ὗʚʘ< Ὗʘʚ, - ʪʠʨʠʩʪʦʨ ʦʪʢʨʳʪ. ʏʝʤ ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʝ 

ʧʘʨʘʤʝʪʨʘ ὸὫ= ὒὙϳ, ʪʝʤ ʙʦʣʴʰʝ ʫʛʦʣ , ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʠʨʠʩʪʦʨ ʥʘʜʝʞʥʦ 
ʙʫʜʝʪ ʟʘʧʠʨʘʪʴʩʷ. 

ɿʥʘʯʝʥʠʝ ʫʛʣʘ  (ʨʠʩ. 6) ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʟ ʫʩʣʦʚʠʷ, ʯʪʦ ʚ ʪʦʯʢʝ ʂ 

Ὥ2
ǋ= Ὥ1(II )

ǋ . ʅʘ ʦʩʥʦʚʝ ʚʳʨʘʞʝʥʠʡ (6) ʠ (7) ʧʫʪʝʤ ʥʝʢʦʪʦʨʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

ʧʦʣʫʯʠʤ 

ὧέί ίὭὲ
1

ὸὫ
= Ὡ



ὸὫ(8)                                                         . 

ʇʦʣʫʯʝʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ = Ὢ
ὒ

Ὑ
 

(ʨʠʩ. 7). 

ɼʣʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʨʝʣʝ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ὒὙϳ  

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,2é1,5. ɿʘʚʠʩʠʤʦʩʪʴ = ὪὒὙϳ  ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ 

ʩʭʝʤʳ ʨʠʩ. 4ʙ ʚʳʙʨʘʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʨʝʣʝ ʩ ʪʘʢʠʤ ʧʘʨʘʤʝʪʨʦʤ ὒὙϳ , 

ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʪ ʥʘʜʝʞʥʦʝ ʟʘʧʠʨʘʥʠʝ ʪʠʨʠʩʪʦʨʘ ʠ ʦʪʢʣʶʯʝʥʠʝ ʨʝʣʝ. 

ʅʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʠʙʦʨʳ ʥʘ ʙʘʟʝ ʈʅʌʋʉ. ʇʦ ʩʚʦʠʤ ʧʘʨʘʤʝʪʨʘʤ ʠ 

ʬʫʥʢʮʠoʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʈʅʌʋʉ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʘʧʧʘʨʘʪʦʤ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʧʨʠʙʦʨʦʚ, ʢʘʢʠʤʠ ʷʚʣʷʶʪʩʷ: 

Á ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʙʳʪʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʦʪ ʧʦʚʳʰʝʥʠʷ ʠʣʠ ʧʦʥʠʞʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʶʱʝʡ 

ʩʝʪʠ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʪʠʤʳʭ ʥʦʨʤ [8]; 

Á ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʫʯʝʪʘ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʢʦʣʠʯʝʩʪʚʘ ʦʪʢʣʦʥʝʥʠʡ ʥʘʧʨʷʞʝʥʠʷ 

ʵʣʝʢʪʨʦʩʝʪʠ ʦʪ ʜʦʧʫʩʪʠʤʳʭ ʥʦʨʤ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ɻʆʉʊ 13109-97; 

Á ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦ-ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʡ ʩʪʘʙʠʣʠʟʘʪʦʨ ʥʘʧʨʷʞʝʥʠʷ ʠ ʪ.ʜ. 

 

ɺʳʚʦʜʳ 

1. ʀʩʩʣʝʜʦʚʘʥʳ ʪʦʢʠ ʢʘʪʫʰʢʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʨʝʣʝ ʧʦ ʧʨʝʜʣʦʞʝʥʥʦʡ 

ʩʭʝʤʝ ʈʅʌʋʉ ʠ ʫʩʪʘʥʦʚʣʝʥʳ ʠʭ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʘ ʢʘʪʫʰʢʠ ὒὙϳ , 

ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʠʟʚʝʩʪʠ ʦʧʪʠʤʘʣʴʥʳʡ ʚʳʙʦʨ ʨʝʣʝ ʧʦ ʵʪʠʤ 

ʧʘʨʘʤʝʪʨʘʤ. 

2. ʇʨʝʜʣʦʞʝʥʥʦʝ ʨʝʣʝ ʈʅʌʋʉ: 

Á ʠʤʝʝʪ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʠʩʧʦʣʥʝʥʠʝ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʝ ʚ ʰʠʨʦʢʦʤ 

ʜʠʘʧʘʟʦʥʝ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʥʘʧʨʷʞʝʥʠʡ ʧʦʩʪʦʷʥʥʦʛʦ ʠ ʧʝʨʝʤʝʥʥʦʛʦ 

ʪʦʢʦʚ; 

Á ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʟʚʨʘʪʘ (ʜʦ 0,98) ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʨʝʣʝ ʩ ʥʠʟʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʦʟʚʨʘʪʘ; 
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Á ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʠʢʩʠʨʦʚʘʥʥʫʶ ʫʩʪʘʚʢʫ ʥʘʧʨʷʞʝʥʠʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʨʝʣʝ ʚ 

ʧʨʝʜʝʣʘʭ 0,65é1,2 ʥʦʤʠʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʣʶʙʦʤ ʝʛʦ ʟʥʘʯʝʥʠʠ. 

3. ʅʘ ʙʘʟʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʨʝʣʝ ʨʘʟʨʘʙʦʪʘʥʳ ʥʦʚʳʝ ʧʨʠʙʦʨʳ: ʟʘʱʠʪʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ, ʧʨʠʙʦʨ ʜʣʷ ʫʯʝʪʘ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʦʪʢʣʦʥʝʥʠʡ ʥʘʧʨʷʞʝʥʠʡ 

ʵʣʝʢʪʨʦʩʝʪʠ ʦʪ ʜʦʧʫʩʪʠʤʳʭ ʥʦʨʤ, ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦ-

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʩʪʘʙʠʣʠʟʘʪʦʨʳ ʥʘʧʨʷʞʝʥʠʷ ʠ ʪ.ʜ. 
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A.A. GASPARYAN 

 

A RESISTANCE RELAY WITH FIX ED SETTING OPERATION  
 

The increase of electromagnetic relay reset ratio is considered. A new resistance relay    

with fixed  setting operation and high reset ratio is proposed. The change of the current in the 

electromagnetic relay winding depending on the inductive impedance and resistance of the 

winding is analyzed. The application possibilities of the resistance relay for elaborating new 

devices are shown. 

Keywords: reset ratio, fixed setting, tractive characteristics, shunting, rectifier. 
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       ɺɽʉʊʅʀʂ ɻʀʋɸ. ʉɽʈʀʗ ñʕʃɽʂʊʈʆʊɽʍʅʀʂɸ, ʕʅɽʈɻɽʊʀʂɸò.  2013. ɺʳʧ. 16, ˉ1  _ 

ʋɼʂ 621.313 

ʅ.ɻ. ʅʀʂʀʗʅ, ʀ.ʀ. ʗʄɸʅʉɸʈʀʅ 

 

ʆ ɺʃʀʗʅʀʀ ʂʃʀʄɸʊʀʏɽʉʂʀʍ ʌɸʂʊʆʈʆɺ ʀ ʈɽɾʀʄʆɺ 

ʈɸɹʆʊʓ ʅɸ ʕʂʉʇʃʋɸʊɸʎʀʆʅʅʋʖ ʅɸɼɽɾʅʆʉʊʔ 

ɸʉʀʅʍʈʆʅʅʓʍ ɼɺʀɻɸʊɽʃɽʁ 

 
ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʩʠʥʭʨʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ  ʛʦʨʥʦ-

ʦʙʦʛʘʪʠʪʝʣʴʥʦʛʦ ʢʦʤʙʠʥʘʪʘ. ɺʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʬʘʢʪʦʨʳ ʠ ʨʝʞʠʤʳ 

ʨʘʙʦʪʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʥʘʜʝʞʥʦʩʪʴ ʘʩʠʥʭʨʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʨʘʙʦʪʢʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʙ ʦʪʢʘʟʘʭ ʘʩʠʥʭʨʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʨʘʟʨʘʙʦʪʘʥʳ ʤʦʜʝʣʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʢʘʟʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʩʠʥʭʨʦʥʥʳʡ ʜʚʠʛʘʪʝʣʴ, ʥʘʜʝʞʥʦʩʪʴ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ, 

ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʦʜʟʝʤʥʳʡ ʨʫʜʥʠʢ. 

 

ɺʚʝʜʝʥʠʝ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʵʢʩʧʣʫʘʪʘʮʠʷ ʘʩʠʥʭʨʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ (ɸɼ) 

[1,2], ʥʘʠʤʝʥʝʝ ʥʘʜʝʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʢʦʥʩʪʨʫʢʮʠʠ ɸɼ ̫ʚʣʷʝʪʩʷ ʠʟʦʣʷʮʠʷ 

ʦʙʤʦʪʦʢ ʩʪʘʪʦʨʘ. ʅʘʜʝʞʥʦʩʪʴ ʠʟʦʣʷʮʠʠ ʦʙʤʦʪʦʢ ʩʪʘʪʦʨʘ ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʤʤʫʪʘʮʠʦʥʥʳʭ ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ ʠʟʦʣʷʮʠʠ.  ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ,  ʢʦʤʤʫʪʘʮʠʦʥʥʳʝ ʧʝʨʝʥʘʧʨʷʞʝʥʠ ̫ ʟʘʚʠʩʪ̫ ʦʪ ʯʘʩʪʦʪʳ 

ʢʦʤʤʫʪʘʮʠʡ, ʢʦʤʤʫʪʠʨʫʶʱʠʭ ʘʧʧʘʨʘʪʦʚ ʠ ʧʨ. ɺʝʣʠʯʠʥʘ ʢʦʤʤʫʪʘʮʠʦʥʥʳʭ 

ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʦʡ ʠ ʜʦʩʪʠʛʘʝʪ ʚ ʩʨʝʜʥʝʤ 3é5-ʢʨʘʪʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʇʝʨʝʥʘʧʨʷʞʝʥʠʷ ʥʝ ʦʧʘʩʥʳ ʜʣʷ ʥʦʚʦʡ 

ʠʟʦʣʷʮʠʠ. ʆʥʠ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʥʘʜʝʞʥʦʩʪʴ ʪʦʣʴʢʦ ʧʦʩʣʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠ ʩʥʠʞʝʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ 

ʠʟʦʣʷʮʠʠ. 

ɺ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ ʠʟʦʣʷʮʠʠ 

ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʙʤʦʪʦʢ, ʘ ʪʘʢʞʝ 

ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʉʦ ʚʨʝʤʝʥʝʤ ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʜʝʬʝʢʪʦʚ ʚ 

ʠʟʦʣʷʮʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʝʝ ɻʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ. ʅʘ ʩʢʦʨʦʩʪʴ 

ʩʥʠʞʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʠʟʦʣʷʮʠʠ (ʥʘʢʦʧʣʝʥʠʷ ʜʝʬʝʢʪʦʚ) ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʚʣʠʷʶʪ ʨʝʞʠʤ ʨʘʙʦʪʳ ɸɼ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʥʘʜʝʞʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ 

ʫʯʠʪʳʚʘʶʪ ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʬʘʢʪʦʨʳ. ʅʦ ʚ ʥʝʢʦʪʦʨʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʦʥʠ ʜʘʶʪ ʟʘʚʳʰʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʜʝʞʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʨʘʩʯʝʪ ʥʘʜʝʞʥʦʩʪʠ 

ʜʣʷ ɸɼ ʩʦ ʩʪʝʧʝʥʴʶ ʟʘʱʠʪʳ IP44, IP54, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʚ ʫʩʣʦʚʠʷʭ ʧʦʜʟʝʤʥʦʛʦ 

ʨʫʜʥʠʢʘ (ʇʈ), ʜʘʞʝ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ 

(ʪʝʤʧʝʨʘʪʫʨʘ ʠʟʦʣʷʮʠʠ, 100% ʚʣʘʞʥʦʩʪʴ) ʜʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ 

ʚʳʰʝ 0,9 ʟʘ 10000 ʯʘʩ ʵʢʩʧʣʫʘʪʘʮʠʠ.  ɺ ʨʝʘʣʴʥʳʭ ʞʝ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʘ 

ʵʪʦ ʚʨʝʤʷ ʚ ʩʨʝʜʥʝʤ ʚʳʡʜʝʪ ʠʟ ʩʪʨʦʷ ʙʦʣʝʝ 50%  ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ. 

ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ ɸɼ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʥʝ ʦʩʪʘʝʪʩʷ 

ʧʦʩʪʦʷʥʥʦʡ, ʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ 1,5510-Ö  ʯ
-1
 (ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 
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ʵʢʩʧʣʫʘʪʘʮʠʠ) ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 16,5510-Ö  ʯ
-1
 ʟʥʘʯʝʥʠʷ [3]. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ 

ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ ɸɼ, ʪʘʢʞʝ 

ʠʤʝʶʪ ʩʝʟʦʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. 

 ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʥʘʜʝʞʥʦʩʪʠ ɸɼ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʥʦ-ʦʙʦʛʘʪʠʪʝʣʴʥʦʛʦ ʢʦʤʙʠʥʘʪʘ 

(ɻʆʂ) ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʦʩʥʦʚʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ,   

ʚʣʠʷʶʱʠʭ ʥʘ ʥʘʜʝʞʥʦʩʪʴ  ɸɼ,   ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʢʘʟʦʚ.  

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʇʈ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ɸɼ  

ʤʦʱʥʦʩʪʴʶ ʜʦ 100 ʢɺʪ ʠʟ-ʟʘ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʨʦʩʪʦʪʳ, ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ ʠ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɸɼ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʠʚʦʜʘ ʣʝʙʝʜʦʢ, ʢʦʥʚʝʡʝʨʦʚ, ʜʨʦʙʠʣʦʢ, ʛʨʦʭʦʪʦʚ, ʥʘʩʦʩʦʚ ʠ ʪ.ʜ. 

ʆʩʥʦʚʥʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ɸɼ: ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʩ ʦʩʪʘʥʦʚʢʘʤʠ 2é3 ʨʘʟʘ ʚ ʛʦʜ 

ʠ ʧʦʚʪʦʨʥʦ-ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʡ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʦʩʪʘʥʦʚʢʘʤʠ ʟʘ ʩʤʝʥʫ.  

ʆʪʢʘʟʳ ɸɼ ʷʚʣʷʶʪʩʷ ʩʣʫʯʘʡʥʳʤʠ ʩʦʙʳʪʠʷʤʠ, ʟʘʚʠʩʷʱʠʤʠ ʦʪ ʤʥʦʞʝʩʪʚʘ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʭ ʬʘʢʪʦʨʦʚ. ʇʦʵʪʦʤʫ ʜʣʷ ʘʥʘʣʠʟʘ ʥʘʜʝʞʥʦʩʪʠ ɸɼ ʠʩʧʦʣʴʟʫʝʤ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʦʙ ʦʪʢʘʟʘʭ ʙʦʣʝʝ 2000 ɸɼ (ʥʘʧʨʷʞʝʥʠʝ 220/380 ɺ, 

ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ IP44, IP54) ʚ ʫʩʣʦʚʠʷʭ ʇʈ ʟʘ 2006-2010 ʛʛ.  ɸʥʘʣʠʟ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʩʷ ʩ  ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʦʨʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʤʘʰʠʥ ʠ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʩʝʟʦʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʢʘʟʦʚ ɸɼ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʫʩʣʦʚʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʇʈ. ɺʳʨʘʙʦʪʢʠ ʇʈ ʧʦʩʪʦʷʥʥʦ ʧʨʦʚʝʪʨʠʚʘʪʁʩʷ ʯʠʩʪʳʤ 

ʘʪʤʦʩʬʝʨʥʳʤ ʚʦʟʜʫʭʦʤ, ʧʦʜʘʚʘʝʤʳʤ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ɻʆʂ (ʨʠʩ. 1).  

 

ʇʦʪʦʢ ʚʦʟʜʫʭʘ, 

ʚʩʘʩrʚʘʝʤʦʛʦ ʚ ʇʈʇʦʪʦʢ ʚʦʟʜʫʭʘ, ʚrʭʦʜ̫ ʝɦʛʦ ʠʟ ʇʈ
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ʈʠʩ. 1. ʉʭʝʤʘ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʧʨʠ ʚʩʘʩʳʚʘʶʱʝʤ ʩʧʦʩʦʙʝ ʚʝʥʪʠʣʷʮʠʠ ʇʈ:            

1 ï ʛʣʘʚʥʘʷ ʚʝʥʪʠʣʷʮʠʦʥʥʘʷ ʫʩʪʘʥʦʚʢʘ; 2 ï ʚʦʟʜʫʰʥʘʷ ʩʪʨʫʷ; 3 ï ʢʘʣʦʨʠʬʝʨʳ;                 

4 ï ʥʘʜʰʘʭʪʥʦʝ ʟʜʘʥʠʝ ʚʝʥʪʠʣʷʮʠʦʥʥʦʛʦ  ʩʪʚʦʣʘ 
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ʏʠʩʪʳʡ ʚʦʟʜʫʭ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʘʝʪʩʷ ʯʝʨʝʟ ʛʣʘʚʥʳʡ ʩʪʚʦʣ ʠ, ʧʨʦʭʦʜʷ ʧʦ 

ʇʈ, ʚʳʥʦʩʠʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʯʝʨʝʟ ʚʝʥʪʠʣʷʮʠʦʥʥʳʡ ʩʪʚʦʣ ʨʫʜʥʠʯʥʳʝ ʛʘʟʳ, 

ʧʳʣʴ. ʊʝʤʧʝʨʘʪʫʨʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʇʈ ʟʘʚʠʩʷʪ ʦʪ ʢʣʠʤʘʪʘ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɻʆʂ. ʇʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʝʛʦ ʧʦ ʇʈ ʠʟʤʝʥʷʶʪʩʷ.  

ʇʨʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʟʜʫʭʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɻʆʂ ʚʦʟʜʫʭ 

ʧʦʜʘʝʪʩʷ ʚ ʇʈ ʙʝʟ ʧʦʜʦʛʨʝʚʘ. ɽʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʰʝ, 

ʯʝʤ ʚ ʇʈ, ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʧʦ ʚʳʨʘʙʦʪʢʘʤ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʦʭʣʘʞʜʝʥʠʝ, ʠ ʚ ʇʈ 

ʤʦʞʝʪ ʚʳʧʘʩʪʴ ʨʦʩʘ. ʕʪʦʤʫ ʷʚʣʝʥʠʶ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʚ ʇʈ 

ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʚʩʝʛʜʘ ʥʠʞʝ, ʯʝʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ 

ʚʩʘʩʳʚʘʶʱʝʤ ʩʧʦʩʦʙʝ ʚʝʥʪʠʣʷʮʠʠ. ʇʨʠ  100% ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ɻʆʂ ʚ ʚʳʨʘʙʦʪʢʘʭ ʨʫʜʥʠʢʘ ʚʳʧʘʜʘʝʪ ʨʦʩʘ. 

ʇʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʟʜʫʭʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɻʆʂ ʤʦʞʝʪ 

ʧʨʦʠʟʦʡʪʠ ʦʙʣʝʜʝʥʝʥʠʝ ʛʣʘʚʥʦʛʦ ʩʪʚʦʣʘ ʇʈ, ʧʨʠ ʵʪʦʤ ʨʘʙʦʪʘ ʇʈ ʩʪʘʥʝʪ 

ʥʝʚʦʟʤʦʞʥʦʡ. ʇʦʵʪʦʤʫ ʚʦʟʜʫʭ ʧʝʨʝʜ ʧʦʜʘʯʝʡ  ʚ ʇʈ ʧʦʜʦʛʨʝʚʘʶʪ ʚ 

ʢʘʣʦʨʠʬʝʨʥʦʡ 3 (ʨʠʩ. 1) ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ +2
0
ʉ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ 

ʚʦʟʜʫʭʘ, ʧʦʜʘʚʘʝʤʦʛʦ ʚ ʇʈ, ʧʦʩʣʝ ʥʘʛʨʝʚʘʥʠʷ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʯʝʨʝʟ 

ʢʘʣʦʨʠʬʝʨʳ ʙʫʜʝʪ ʩʥʠʞʘʪʴʩʷ. ʊʦ ʝʩʪʴ, ʯʝʤ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ɻʆʂ, ʪʝʤ ʙʦʣʴʰʝ ʚʦʟʜʫʭ ʙʫʜʝʪ ʦʩʫʰʘʪʴʩʷ, ʧʨʦʭʦʜʷ ʯʝʨʝʟ 

ʢʘʣʦʨʠʬʝʨʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʠʢʨʦʢʣʠʤʘʪ ʚʥʫʪʨʠ ʇʈ ʟʘʚʠʩʠʪ ʦʪ ʢʣʠʤʘʪʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ɻʆʂ ʠ, ʪʝʤ ʩʘʤʳʤ, ʠʤʝʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʫʶ ʩʝʟʦʥʥʦʩʪʴ ʠ ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʝʣʘʭ: ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ C0)23...2( , ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʚʣʘʞʥʦʩʪʴ )%74...35(  ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 100% ʚʣʘʞʥʦʩʪʠ )100...0( ʯʘʩʦʚ 

ʇʈ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ ɸɼ, ʚʳʟʚʘʥʥʘʷ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʙʫʜʝʪ ʠʤʝʪʴ ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʪ.ʝ. ʙʫʜʝʪ ʧʝʨʝʤʝʥʥʦʡ ʚʝʣʠʯʠʥʦʡ.  

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʬʘʢʪʦʨʳ  ɻʆʂ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʥʘʜʝʞʥʦʩʪʴ ɸɼ, 

ʨʘʟʜʝʣʠʤ ʥʘ ʪʨʠ ʩʦʩʪʘʚʣʷʶʱʠʝ: ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ 

ʩʣʫʯʘʡʥʳʝ. ʂ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʦʪʥʝʩʝʤ ʩʣʝʜʫʶʱʠʝ: ʥʘʛʨʫʟʢʘ ɸɼ, 

ʯʘʩʪʦʪʘ ʚʢʣʶʯʝʥʠʡ, ʚʠʙʨʘʮʠʠ, ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ. ʋʩʨʝʜʥʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʥʝ ʠʤʝʶʪ ʩʝʟʦʥʥʳʭ  

ʠʟʤʝʥʝʥʠʡ ʠ ʦʩʪʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʩʨʝʜʥʝʥʥʘʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ ɸɼ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʙʫʜʝʪ 

ʧʦʩʪʦʷʥʥʦʡ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ ɸɼ ʚ ʫʩʣʦʚʠʷʭ ɻʆʂ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ: 

x+l+l=l ʢʣʠʤʵʣ.ʤʝʭ 
,                                               (1) 

ʛʜʝ 
ʢʣʠʤʵʣ.ʤʝʭ ,ll  - ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ ɸɼ, ʚʳʟʚʘʥʥr ʭ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʤʠ  

ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ; ɝ ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ ɸɼ, ʚʳʟʚʘʥʥr ʭ 

ʩʣʫʯʘʡʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. 

ʆʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ɸɼ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʭ ʦʪʢʘʟʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʦʙʱʝʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩʦʩʪʘʚʣʷʝʪ 
15105,1 --Ö= ʯl ʠ ʥʠʞʝ. ɺ 
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ʫʩʣʦʚʠʷʭ ɻʆʂ ʥʘ ɸɼ ʙʫʜʫʪ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʢʘʢ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ, ʪʘʢ ʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. ʅʦ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 2, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ ɸɼ, 

ʚʳʟʚʘʥʥr ʭ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʤʠ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʥʘʤʥʦʛʦ 

ʙʦʣʴʰʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʢʘʟʦʚ, ʚʳʟʚʘʥʥr ʭ ʪʦʣʴʢʦ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʤʠ 

ʬʘʢʪʦʨʘʤʠ. ʊ.ʝ. ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ ɸɼ ʚ ʫʩʣʦʚʠʷʭ ɻʆʂ ʧʨʠ ʨʝʞʠʤʝ ʨʘʙʦʪʳ 

S2-S8 ʙʫʜʝʪ ʚ ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʷʪʴʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 
ʢʣʠʤl . ʇʦʵʪʦʤʫ ʜʣʷ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʤʝʤ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ 
ʢʣʠʤlºl .  

ʕ
ʢʩ
ʧ
ʣ
ʫ
ʘ
ʪʘ
ʮ
ʠ
ʦ
ʥ
ʥr
ʝ
 ʬ
ʘ
ʢʪ
ʦ
ʨr

ʕ
ʣ
ʝ
ʢʪ
ʨ
ʦ

-

ʤ
ʝ
ʭ
ʘ
ʥ
ʠ
ʯ
ʝ
ʩ
ʢʠ
ʝ

ʂ
ʣ
ʠ
ʤ
ʘ
ʪʠ

-

ʯ
ʝ
ʩ
ʢʠ
ʝ

ʈ
ʝ
ʞ
ʠ
ʤ
 

ʨ
ʘ
ʙ
ʦ
ʪr

ʀ
ʥ
ʪʝ
ʥ
ʩ
ʠ
ʚ
-

ʥ
ʦ
ʩ
ʪɹ
 

ʦ
ʪʢ
ʘ
ʟʦ
ʚ
 ɸ
ɼ

, 

ʯ
-1

ʕʣʝʢʪʨʠʯʝʩʢʦʝ 

ʥʘʧʨ̫ʞʝʥʠʝ

ʊʝʤʧʝʨʘʪʫʨʘ

ʦʙʤʦʪʦʢ
ɺʠʙʨʘʮʠʠ

ʏʘʩʪʦʪʘ 

ʚʢʣʁ ʯʝʥʠʡ

ʊʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ

ɺʣʘʞʥʦʩʪɹ 

ʚʦʟʜʫʭʘ
ɿʘʧrʣ. 

ʚʦʟʜʫʭʘ

S1-S8 S1 S2-S8

ɚ=(0,8÷1,5)Ț10-5 ɚ=(3,3÷7,5)Ț10-5 ɚ=11Ț10-5

 
ʈʠʩ. 2.  ʂ ʘʥʘʣʠʟʫ ʥʦʨʤʘʪʠʚʥʳʭ ʠ ʬʘʢʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʜʝʞʥʦʩʪʠ ɸɼ, 

ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʚ ʫʩʣʦʚʠʷʭ ɻʆʂ ʩ ʫʯʝʪʦʤ ʨʝʞʠʤʘ ʨʘʙʦʪʳ 
 

ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ɸɼ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʩʫʰʠʚʘʥʠʝ ʠʟʦʣʷʮʠʠ ʦʙʤʦʪʦʢ. ʅʘ 

ʠʟʦʣʷʮʠʶ ʦʙʤʦʪʦʢ ɸɼ ʚʦʟʜʝʡʩʪʚʫʶʪ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. 

ʇʦʩʣʝ ʦʪʢʣʶʯʝʥʠʷ ɸɼ ʥʘʯʠʥʘʝʪ ʦʩʪʳʚʘʪʴ. ʆʩʪʳʚʘʥʠʶ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʚʦʟʜʫʰʥʘʷ ʩʪʨʫʷ ʨʫʜʥʠʯʥʦʡ ʚʝʥʪʠʣʷʮʠʠ. ɸɼ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʘʙʘʨʠʪʦʚ ʠ ʤʝʩʪʘ 

ʫʩʪʘʥʦʚʢʠ ʦʩʪʳʚʘʶʪ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ - ʦʪ ʦʜʥʦʛʦ ʯʘʩʘ ʜʦ ʩʫʪʦʢ.  ʊʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʚʥʫʪʨʠ ɸɼ ʩʥʠʞʘʝʪʩʷ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʥʠʞʘʝʪʩʷ ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ 

ʚʥʫʪʨʠ ɸɼ. ɺʦʟʥʠʢʘʝʪ ʨʘʟʥʦʩʪʴ ʜʘʚʣʝʥʠʡ ʤʝʞʜʫ ʚʦʟʜʫʭʦʤ ʚʥʫʪʨʠ  ɸɼ ʠ 

ʩʥʘʨʫʞʠ,  ʧʨʠ ʵʪʦʤ ʨʫʜʥʠʯʥʳʡ ʚʦʟʜʫʭ  ʟʘʩʘʩʳʚʘʝʪʩʷ ʚʥʫʪʨʴ ɸɼ: 

)T1(VV 0 Öd+= ,                                                (2) 

ʛʜʝ V0 ï ʦʙʲʝʤ ʚʦʟʜʫʭʘ ʧʨʠ 0 
0
ʉ; ŭ=1/273,15 - ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʤʥʦʛʦ 

ʨʘʩʰʠʨʝʥʠʷ, ʛʨʘʜ
-1
; ʊ ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, 

0
ʉ. 

ɺʦ ʚʨʝʤʷ ʧʨʦʩʪʦʷ ɸɼ ʧʨʠ ʦʩʪʳʚʘʥʠʠ ʠʟʦʣʷʮʠʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʦʠʩʭʦʜʠʪ ʫʚʣʘʞʥʝʥʠʝ ʠʟʦʣʷʮʠʠ. ʉʥʠʞʝʥʠʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʟʦʣʷʮʠʠ ʜʦ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʟʥʘʯʝʥʠʷ ʧʨʠ 100% ʚʣʘʞʥʦʩʪʠ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘ 30é60 ʯʘʩ, ʧʦʢʘ ʠʟʦʣʷʮʠʷ ʥʝ ʧʨʦʧʠʪʘʝʪʩʷ ʚʣʘʛʦʡ.  
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ʇʨʠ ʥʘʛʨʝʚʘʥʠʠ ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʚʥʫʪʨʠ ɸɼ ʧʦʚʳʰʘʝʪʩʷ, ʠ ʚʦʟʜʫʭ 

ʚʳʭʦʜʠʪ ʥʘʨʫʞʫ. ʇʨʠ ʧʦʩʣʝʜʫʶʱʠʭ ʚʢʣʶʯʝʥʠʷʭ-ʦʪʢʣʶʯʝʥʠʷʭ ɸɼ ʮʠʢʣ 

ʧʦʚʪʦʨʷʝʪʩʷ.  

ʊʦ ʝʩʪʴ, ɸɼ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʠ ʦʩʪʳʚʘʥʠʠ ʮʠʢʣʠʯʥʦ  ʚʩʘʩʳʚʘʝʪ ʨʫʜʥʠʯʥʳʡ 

ʚʦʟʜʫʭ. ʇʨʠ ʵʪʦʤ ʚʦʟʜʫʭ ʚʤʝʩʪʝ ʩ ʧʳʣʴʶ ʚʩʘʩʳʚʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʯʝʨʝʟ 

ʧʦʜʰʠʧʥʠʢʦʚʳʝ ʫʟʣʳ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʜʝʬʝʢʪʘʮʠʷ ʦʪʢʘʟʘʚʰʠʭ ɸɼ: ʩʤʘʟʢʘ 

ʚʩʝʭ ʧʦʜʰʠʧʥʠʢʦʚ ʩʠʣʴʥʦ ʟʘʛʨʷʟʥʝʥʘ. ʈʫʜʥʠʯʥʘʷ ʧʳʣʴ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚʥʫʪʨʠ 

ɸɼ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʚʣʘʞʥʳʤ ʨʫʜʥʠʯʥʳʤ ʚʦʟʜʫʭʦʤ. ʇʨʠ ʵʪʦʤ ʦʙʨʘʟʫʶʪʩʷ 

ʢʠʩʣʦʪʳ, ʢʦʪʦʨʳʝ ʨʘʟʨʫʰʘʶʪ ʠʟʦʣʷʮʠʶ ʦʙʤʦʪʦʢ ɸɼ, ʧʨʠʚʦʜʷ ʢ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʚʳʭʦʜʫ ʝʸ ʠʟ ʩʪʨʦʷ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺʳʰʝʠʟʣʦʞʝʥʥʦʝ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ  ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʢʘʟʦʚ ɸɼ, 

ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʚ ʇʈ. ʇʦ ʜʘʥʥʳʤ ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʙ 

ʦʪʢʘʟʘʭ ɸɼ ʧʦʣʫʯʝʥʳ ʤʦʜʝʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʢʘʟʦʚ, ʨʘʩʩʯʠʪʘʥʳ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʠ ʜʝʪʝʨʤʠʥʘʮʠʠ.  

ʄʦʜʝʣʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʢʘʟʦʚ ɸɼ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʚ ʧʦʚʪʦʨʥʦ-

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤ ʨʝʞʠʤʝ ʚ ʇʈ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 

ʚʦʟʜʫʭʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɻʆʂ ʠʤʝʝʪ ʚʠʜ 

5
ʧʦʚ10)429,004,15( -ÖjÖ+-=l ,                                      (3) 

ʛʜʝ 
ʧʦʚj  - ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɻʆʂ, %. 

ʄʦʜʝʣʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʢʘʟʦʚ ɸɼ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʚ ʧʦʚʪʦʨʥʦ-

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤ ʨʝʞʠʤʝ ʚ ʇʈ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ɻʆʂ ʠʤʝʝʪ ʚʠʜ 

5
ʧʦʚ10)T6289,0915,17( -ÖÖ-=l ,                                      (4) 

ʛʜʝ 
ʧʦʚʊ  - ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɻʆʂ, 

0
ʉ (+2é23 

0
ʉ).  

ʋʨʘʚʥʝʥʠʝ (3) ʚʧʦʣʥʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʬʠʟʠʯʝʩʢʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ 

ʧʨʦʮʝʩʩʝ ʩʪʘʨʝʥʠʷ ʠʟʦʣʷʮʠʠ. ʏʝʤ ʚʳʰʝ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʪʝʤ 

ʚʳʰʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ ɸɼ (ʨʠʩ. 3ʘ). ɺʠʜ ʟʘʚʠʩʠʤʦʩʪʠ (4) (ʨʠʩ. 3ʙ) 

ʧʦʣʫʯʝʥ ʚʩʣʝʜʩʪʚʠʝ ʚʳʩʦʢʦʡ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʴʶ ʚʦʟʜʫʭʘ.  
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                   ʘ)                                                                      ʙ) 
ʈʠʩ. 3. ɿʘʚʠʩʠʤʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʢʘʟʦʚ ɸɼ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʚ ʧʦʚʪʦʨʥʦ-

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤ ʨʝʞʠʤʝ ʚ ʇʈ, ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ (ʘ) ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ (ʙ) ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɻʆʂ: 1- ʧʨʷʤʘʷ ʧʦ ʫʨʘʚʥʝʥʠʶ ʨʝʛʨʝʩʩʠʠ;             

2 - ʢʨʠʚʳʝ 95% ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 

 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʪʢʘʟʦʚ ɸɼ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʚʦʟʜʝʡʩʪʚʠʷ 100% ʚʣʘʞʥʦʩʪʠ ʥʠʟʢʠʝ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʥʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ ɸɼ ʚʣʠʷʪʁ ʥʝ ʢʨʘʪʢʦʩʨʦʯʥʝr, ʘ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʟʘ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʀʟ ʨʠʩ. 3ʘ ʠ ʙ  ʚʠʜʥʦ, ʯʪʦ ʨʘʟʙʨʦʩ ʪʦʯʝʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʢʨʠʚʳʭ ʟʥʘʯʠʪʝʣʝʥ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ ɸɼ 

ʚʦʟʜʝʡʩʪʚʫʶʪ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʪʘʢ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ.  

ɼʚʫʭʬʘʢʪʦʨʥʘʷ ʤʦʜʝʣʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʢʘʟʦʚ ɸɼ ʠʤʝʝʪ ʚʠʜ 

5
ʧʦʚʧʦʚ 10)T4366,0227,029,2( -ÖÖ-jÖ+=l .                          (5) 

ɺʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ R=0,83 ʧʦʢʘʟʳʚʘʝʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ 

ʩʚʷʟʠ ʤʝʞʜʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʪʢʘʟʦʚ ɸɼ ʠ ʢʣʠʤʘʪʦʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɻʆʂ. 

ʉʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 63,2% ʚʩʝʭ 

ʦʪʢʘʟʦʚ ɸɼ ʇʈ ʟʘʚʠʩʠʪ ʦʪ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ɻʆʂ. ɻʨʘʬʠʢ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʧʣʦʩʢʦʩʪʴ, ʧʦʩʪʨʦʝʥʥʘʷ ʧʦ 

ʤʦʜʝʣʠ (5), ʧʨʝʜʩʪʘʚʣʝʥ rʥʘ ʨʠʩ. 4.  
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ʈʠʩ. 4. ɿʘʚʠʩʠʤʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʢʘʟʦʚ ɸɼ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʚ ʧʦʚʪʦʨʥʦ-

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤ ʨʝʞʠʤʝ ʚ ʇʈ, ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɻʆʂ 

 

ʇʨʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʟʘʚʠʩʠʤʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʢʘʟʦʚ 

ɸɼ ʇʈ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɻʆʂ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʅʘ     

ʨʠʩ. 5ʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʢʘʟʦʚ ɸɼ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ. ɿʥʘʯʠʪʝʣʴʥʳʡ ʨʘʟʙʨʦʩ ʪʦʯʝʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʧʨʷʤʦʡ ʠ 

ʥʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ R=0,19 ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʶʪ ʥʘ ʦʪʢʘʟʳ ɸɼ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ 

ʚ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʤ ʨʝʞʠʤʝ.  

ʆʜʥʦʬʘʢʪʦʨʥʘʷ ʣʠʥʝʡʥʘʷ ʤʦʜʝʣʴ ʟʘʚʠʩʠʤʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʢʘʟʦʚ ɸɼ 

ʇʈ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ (ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʠʞʝ 0
0
ʉ) ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɻʆʂ 

ʠʤʝʝʪ ʚʠʜ 
5

ʧʦʚ10)T36,076,13( -ÖÖ+=l .                                  (6) 

ɿʘʚʠʩʠʤʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʢʘʟʦʚ ɸɼ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 

ʚʦʟʜʫʭʘ ʥʘ  ʧʦʚʝʨʭʥʦʩʪʠ ɻʆʂ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ R=0,4 ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʨʝʜʥʶʶ ʩʪʝʧʝʥʴ 

ʟʘʚʠʩʠʤʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʢʘʟʦʚ ɸɼ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ       (ʨʠʩ. 5ʙ). 

 


