
ʄʀʅʀʉʊɽʈʉʊɺʆ ʆɹʈɸɿʆɺɸʅʀʗ ʀ ʅɸʋʂʀ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 
ʅɸʎʀʆʅɸʃʔʅʓʁ ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ 

ʊʆʄʉʂʀʁ ʇʆʃʀʊɽʍʅʀʏɽʉʂʀʁ ʋʅʀɺɽʈʉʀʊɽʊ 
ʀʅʉʊʀʊʋʊ ʇʈʀʈʆɼʅʓʍ ʈɽʉʋʈʉʆɺ 

_________________________________________________________________________ 

 

ʉʊʋɼɽʅʏɽʉʂʀʁ ʏɸʇʊɽʈ ʄɽɾɼʋʅɸʈʆɼʅʆɻʆ ʆɹʑɽʉʊɺɸ 
ʀʅɾɽʅɽʈʆɺ-ʅɽʌʊʗʅʀʂʆɺ, ʛ. ʊʆʄʉʂ 

 

 

 

 

 

ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ 
ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

 

ʊʦʤ I 

 
Ⱦɜɟɐɧ XVII ȸɑɒɐɟəɌɜɚɐəɚɏɚ ɝɔɘɛɚɓɔɟɘɌ ɔɘɑəɔ ɌɖɌɐɑɘɔɖɌ  

ȸ.Ȭ. ȿɝɚɎɌ ɝɞɟɐɑəɞɚɎ ɔ ɘɚɗɚɐɧɡ ɟɣɬəɧɡ, ɛɚɝɎɫɥɑəəɚɏɚ 150-ɗɑɞɔɪ ɝɚ 
ɐəɫ ɜɚɒɐɑəɔɫ ɌɖɌɐɑɘɔɖɌ Ȯ. Ȭ. ȺɍɜɟɣɑɎɌ ɔ  

130-ɗɑɞɔɪ ɌɖɌɐɑɘɔɖɌ ȸ. Ȭ. ȿɝɚɎɌ, ɚɝəɚɎɌɞɑɗɑɕ Ƚɔɍɔɜɝɖɚɕ ɏɚɜəɚ-
ɏɑɚɗɚɏɔɣɑɝɖɚɕ ɤɖɚɗɧ 

 

ʀʟʜʘʪʝʣʴʩʪʚʦ 
ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

2013 



 

 

 

ʋɼʂ 504(063) 

ɹɹʂ  20.1ʣ0 

ʇ78 

 
ʇ78  ʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨ: ʊʨʫʜʳ XVII  ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ 
ʩʠʤʧʦʟʠʫʤʘ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ, 
ʧʦʩʚʷʱʝʥʥʦʛʦ 150-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʘʢʘʜʝʤʠʢʘ ɺ. ɸ. ʆʙʨʫʯʝʚʘ ʠ 130-ʣʝʪʠʶ 
ʘʢʘʜʝʤʠʢʘ ʄ. ɸ. ʋʩʦʚʘ, ʦʩʥʦʚʘʪʝʣʝʡ ʉʠʙʠʨʩʢʦʡ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʰʢʦʣʳ. ʊʦʤ I; 
ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. ï ʊʦʤʩʢ: ʀʟʜ-ʚʦ ʊʦʤʩʢʦʛʦ 
ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 2013. ï 854 ʩ. 

ISBN 978-5-98298-569-9 

 ɺ ʩʙʦʨʥʠʢʝ ʦʪʨʘʞʝʥʳ ʧʨʦʙʣʝʤʳ ʧʘʣʝʦʥʪʦʣʦʛʠʠ, ʩʪʨʘʪʠʛʨʘʬʠʠ, ʪʝʢʪʦʥʠʢʠ, ʠʩʪʦʨʠʯʝʩʢʦʡ ʠ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʣʦʛʠʠ, ʤʠʥʝʨʘʣʦʛʠʠ, ʛʝʦʭʠʤʠʠ, ʧʝʪʨʦʣʦʛʠʠ, ʣʠʪʦʣʦʛʠʠ, ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, 

ʤʝʪʘʣʣʦʛʝʥʠʠ, ʛʠʜʨʦʛʝʦʣʦʛʠʠ, ʛʠʜʨʦʛʝʦʭʠʤʠʠ, ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ, ʛʝʦʬʠʟʠʢʠ, ʥʝʬʪʷʥʦʡ ʛʝʦʣʦʛʠʠ, 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʛʝʦʣʦʛʠʠ, ʢʦʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʠ 

ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʥʝʬʪʝʛʘʟʦʧʨʦʤʳʩʣʦʚʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʙʫʨʝʥʠʷ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʩʢʚʘʞʠʥ,  ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʚʝʜʢʠ ʠ ʜʦʙʳʯʠ, 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʭʨʘʥʝʥʠʷ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʛʦʨʥʦʛʦ ʜʝʣʘ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʠʢʠ ʨʘʟʚʝʜʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʛʝʦʵʢʦʣʦʛʠʠ, ʛʠʜʨʦʛʝʦʵʢʦʣʦʛʠʠ, ʦʭʨʘʥʳ ʠ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʵʢʦʥʦʤʠʢʠ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʩʳʨʴʷ ʠ ʛʦʨʥʦʛʦ ʧʨʘʚʘ. 

 ʇʫʙʣʠʢʘʮʠʷ ʩʙʦʨʥʠʢʘ ʪʨʫʜʦʚ XVII  ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʨʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ (ʈʦʩʥʘʫʢʘ) ʠ ʧʨʠ ʧʦʜʜʝʨʞʢʝ 

ʈʦʩʩʠʡʩʢʦʛʦ ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʈʌ. 

 

ʋɼʂ 504(063) 

ɹɹʂ  20.1ʣ0 

ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ï ɸ. ʖ. ɼʤʠʪʨʠʝʚ, ʧʨʦʨʝʢʪʦʨ-ʜʠʨʝʢʪʦʨ. 

ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ ï ɻ.ʄ. ʀʚʘʥʦʚʘ, ʜʦʮʝʥʪ, ʢ.ʛ-ʤ.ʥ. 

ʆʪʚʝʪʩʪʚʝʥʥʳʝ ʨʝʜʘʢʪʦʨʳ ʩʝʢʮʠʡ: 

ʉʝʢʮʠʷ 1 ï ɹ.ɼ. ɺʘʩʠʣʴʝʚ, ʜʦʮʝʥʪ, ʢ.ʛ-ʤ.ʥ. 

ʉʝʢʮʠʷ 2 ï ʀ.ɺ. ʂʫʯʝʨʝʥʢʦ, ʧʨʦʬʝʩʩʦʨ,   ʜ.ʛ-ʤ.ʥ. 

ʉʝʢʮʠʷ 3 ï ɸ.ʂ. ʄʘʟʫʨʦʚ, ʧʨʦʬʝʩʩʦʨ, ʜ.ʛ-ʤ.ʥ. 

ʉʝʢʮʠʷ 4 ï ʅ.ʄ. ʅʝʜʦʣʠʚʢʦ, ʜʦʮʝʥʪ, ʢ.ʛ-ʤ.ʥ  

ʉʝʢʮʠʷ 5 ï ʖ.ɺ. ʂʦʣʤʘʢʦʚ, ʜʦʮʝʥʪ, ʢ.ʛ.-ʤ.ʥ. 

ʉʝʢʮʠʷ 6 ï ɺ.ʂ. ʇʦʧʦʚ, ʧʨʦʬʝʩʩʦʨ, ʜ.ʛ-ʤ.ʥ. 

ʉʝʢʮʠʷ 7 ï ʉ.ʃ. ʐʚʘʨʮʝʚ, ʧʨʦʬʝʩʩʦʨ, ʜ.ʛ.-ʤ.ʥ. 

ʉʝʢʮʠʷ 8 ï ɸ.ɸ. ʇʦʮʝʣʫʝʚ, ʧʨʦʬʝʩʩʦʨ, ʜ.ʛ.-ʤ.ʥ. 

ʉʝʢʮʠʷ 9 ï ʆ.ɸ. ʇʘʩʴʢʦ, ʧʨʦʬʝʩʩʦʨ, ʜ.ʩ-ʭ.ʥ.  

ʉʝʢʮʠʷ 10 ï ɸ.ʊ. ʈʦʩʣʷʢ, ʧʨʦʬʝʩʩʦʨ, ʜ.ʪ.ʥ. 

ʉʝʢʮʠʷ 11 (ʧʦʜʩʝʢʮʠʷ 1) ï ɺ.ʀ. ɽʨʦʬʝʝʚ, ʧʨʦʬʝʩʩʦʨ, ʜ.ʬ-ʤ.ʥ. 

ʉʝʢʮʠʷ 11 (ʧʦʜʩʝʢʮʠʷ 2) ï ʕ. ɼ. ʀʚʘʥʯʠʥʘ, ʧʨʦʬʝʩʩʦʨ, ʜ.ʪ.ʥ. 

ʉʝʢʮʠʷ 11 (ʧʦʜʩʝʢʮʠʷ 3) ï ɺ.ɺ. ʂʦʨʦʙʦʯʢʠʥ, ʧʨʦʬʝʩʩʦʨ, ʜ.ʪ.ʥ. 

ʉʝʢʮʠʷ 12 ï ɺ.ɼ. ɽʚʩʝʝʚ, ʧʨʦʬʝʩʩʦʨ, ʜ.ʪ.ʥ. 

ʉʝʢʮʠʷ 13 ï ʉ.ʗ. ʈʷʙʯʠʢʦʚ, ʧʨʦʬʝʩʩʦʨ, ʜ.ʪ.ʥ. 

ʉʝʢʮʠʷ 14 ï ɺ.ɻ. ʃʫʢʴʷʥʦʚ, ʧʨʦʬʝʩʩʦʨ, ʜ.ʪ.ʥ. 

ʉʝʢʮʠʷ 15 ï ɺ.ɻ. ʂʨʝʮ, ʜʦʮʝʥʪ, ʢ.ʪ.ʥ. 

ʉʝʢʮʠʷ 16 ï ɸ.ɺ. ʈʫʜʘʯʝʥʢʦ, ʜʦʮʝʥʪ, ʢ.ʪ.ʥ. 

ʉʝʢʮʠʷ 17 ï ʉ.ʅ. ʍʘʨʣʘʤʦʚ, ʧʨʦʬʝʩʩʦʨ, ʜ.ʬ-ʤ.ʥ. 

ʉʝʢʮʠʷ 18 ï ʃ.ʇ. ʈʠʭʚʘʥʦʚ, ʧʨʦʬʝʩʩʦʨ, ʜ.ʛ-ʤ.ʥ. 

ʉʝʢʮʠʷ 19 ï ɺ.ʀ. ɺʝʨʝʱʘʛʠʥ, ʧʨʦʬʝʩʩʦʨ, ʜ.ʭ.ʥ. 

ʉʝʢʮʠʷ 20 ï ɻ.ʖ. ɹʦʷʨʢʦ, ʧʨʦʬʝʩʩʦʨ, ʜ.ʵ.ʥ. 

ʉʝʢʮʠʷ 21 ï ʃ.ʄ. ɹʦʣʩʫʥʦʚʩʢʘʷ, ʜʦʮʝʥʪ, ʢ.ʬʠʣ.ʥ. 

ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʜʘʢʪʦʨ ï ɸ.ɺ. ɽʧʠʭʠʥ, ʘʩʩʠʩʪʝʥʪ 
 

ISBN 978-5-98298-569-9 É ʌɻɹʆʋ ɺʇʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, 2013 

É ʆʬʦʨʤʣʝʥʠʝ. ʀʟʜʘʪʝʣʴʩʪʚʦ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 2013 



MINISTRY OF EDUCATION AND SCIENCE OF THE RUSSIAN FEDERATION 

NATIONAL RESEARCH TOMSK POLYTECHNIC UNIVERSITY 

INSTITUTE OF NATURAL RESOURCES 

_________________________________________________________________________ 

 

SPE TOMSK STUDENT CHAPTER 

 

 

 

 

 

PROBLEMS OF GEOLOGY 
AND SUBSURFACE DEVELOPMENT 

 

Tom I  

 
Proceedings of the 17th International Scientific Symposium of students, 
Postgraduates and young Scientists devoted to the 150th Anniversary of 

Academician V.A. Obruchev and 130th Anniversary of Academician  M.A. Usov, 
Founders of Siberian Mining School 

 
 
 

Tomsk Polytechnic University Publishing House 
2013 



 

 
UDC 504(063) 

BBC  20.1ʣ0 

P78 
 

P78   Problems of Geology and Subsurface Development: Proceedings of the 17
th
 

International Scientific Symposium of students, Postgraduates and young Scientists devoted to the 150
th
 

Anniversary of Academician V.A. Obruchev and 130
th
 Anniversary of Academician M.A. Usov, Founders 

of Siberian Mining School. Tom I; Tomsk Polytechnic University. ï Tomsk: Tomsk Polytechnic University 

Publishing House, 2013. ï 854 p. 
 

ISBN 978-5-98298-569-9 
 

Problems of paleontology, stratigraphy, tectonics, historical and regional geology, mineralogy, 

geochemistry, petrology, lithology, mineral products, hydrogeology, hydrogeochemistry, engineering 

geology, geophysics, oil geology, hydrocarbon and minerals refining, oil and gas fields development, oil 

field equipment, well drilling, techniques and technology of oil and gas transportation and storage, mining, 

exploration technique, geoecology, environmental protection, complex mineral resource usage, land 

management, mineral economics and mining law were discussed. 

Proceedings of the 16
th
 International Scientific Symposium were published under the information 

support of Russian Agency of Education (Rosnauka) and under the support of Russian Foundation for 

Basic Research. 
 

UDC 504(063) 

BBC  20.1ʣ0 
 

Editor-in-chief ï A.Yu. Dmitriev, vice-rector, director 

Executive editor  ï  G.M. Ivanova, Associate Professor 

Panelsô executive editors: 

Panel 1 ï B.D. Vasiliev, Associate  Professor, Ph D (in Mintralogy) 

Panel 2 ï I.V. Kucherenko, Professor, Dsc (in Mintralogy) 

Panel 3 ï A.K. Mazurov, Professor, Dsc (in Mintralogy) 

Panel 4 ï  N.M. Nedolivko, Associate  Professor, Ph D (in Mintralogy) 

Panel 5 ï Yu.V. Kolmacov, Associate  Professor, Ph D (in Mintralogy) 

Panel 6 ï V.K. Popov, Professor, Dsc (in Mintralogy) 

Panel 7 ï S.L. Shvartzev, Professor, Dsc (in Mintralogy) 

Panel 8 ï A.A. Potseluev, Professor, Dsc (in Mintralogy) 

Panel 9 ï O.A. Pasko, Professor, Dsc (in Mintralogy) 

Panel 10 ï A.T. Roslyak, Professor, Dsc (in Mintralogy) 

Panel 11 (1) ï V.I. Yerofeyev, Professor, Dsc (in Mintralogy) 

Panel 11 (2) ï E.D. Ivanchina, Professor, Dsc (in Mintralogy) 

Panel 11 (3) ï V.V. Korobochkin, Professor, Dsc (in Mintralogy) 

Panel 12 ï V.D. Yevseyev, Professor, Dsc (in Mintralogy) 

Panel 13 ï S.Y. Ryabchikov, Professor, Dsc (in Mintralogy) 

Panel 14 ï V.G. Lukyanov, Professor, Dsc (in Mintralogy) 

Panel 15 ï V.G. Krets, Associate  Professor, Dsc (in Mintralogy) 

Panel 16 ï A.V. Rudachenko, Associate  Professor, Ph D (in Mintralogy) 

Panel 17 ï S.N. Kharlamov, Professor, Dsc (in Mintralogy) 

Panel 18 ï L.P. Rikhvanov, Professor, Dsc (in Mintralogy) 

Panel 19 ï V.I. Vereshagin, Professor, Dsc (in Mintralogy) 

Panel 20 ï G.Yu. Boyarko, Professor, Dsc (in Mintralogy) 

Panel 21 ï L.M. Bolsunovskaya, Associate  Professor, Ph D (in Mintralogy) 

 Technical editor ï A.V. Epikhin, Assistent 

 
ISBN 978-5-98298-569-9                                   É State Educational Institution of Higher Professional Training 

                                                                             çNational Research Tomsk Polytechnic Universityè, 2013 

                                                             É Design. National Research Tomsk Polytechnic University 

                                                             Publishing House, 2013 

 



ʇʈɽɼʀʉʃʆɺʀɽ 

1 ï 6 ʘʧʨʝʣʷ 2013 ʛ. ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʊʦʤʩʢʦʤ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ (ʊʇʋ) 
ʥʘ ʙʘʟʝ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʀʇʈ) ʩʦʩʪʦʷʣʩʷ ʉʝʤʥʘʜʮʘʪʳʡ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ 
ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ çʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨè, ʧʦʩʚʷʱʝʥʥʳʡ 
150-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʘʢʘʜʝʤʠʢʘ ɺ. ɸ. ʆʙʨʫʯʝʚʘ ʠ 130-ʣʝʪʠʶ ʘʢʘʜʝʤʠʢʘ ʄ. ɸ. ʋʩʦʚʘ, ʦʩʥʦʚʘʪʝʣʝʡ 
ʉʠʙʠʨʩʢʦʡ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʰʢʦʣʳ.  

ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʉʝʤʥʘʜʮʘʪʦʛʦ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ çʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ 

ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨè ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʨʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ 

(ʈʦʩʥʘʫʢʘ), ʌʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʙʳʣʘ ʧʦʨʫʯʝʥʘ ʀʥʩʪʠʪʫʪʫ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʀʇʈ ʊʇʋ) ʢʘʢ ʧʨʠʟʥʘʥʠʝ ʟʘʩʣʫʛ 

ʀʇʈ ʊʇʋ, ʩʪʘʨʝʡʰʝʛʦ ʚʳʩʰʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ, ʚ ʧʦʜʛʦʪʦʚʢʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ ʠ ʚʳʩʦʢʠʭ 

ʜʦʩʪʠʞʝʥʠʡ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ 2013 ʛ. ʦʪʤʝʪʠʣ ʩʚʦʝ 112-ʣʝʪʠʝ. ʆʥ ʙʳʣ 

ʦʩʥʦʚʘʥ ʚ 1901 ʛ. ɺ.ɸ. ʆʙʨʫʯʝʚʳʤ ï ʧʝʨʚʳʤ ʰʪʘʪʥʳʤ ʛʝʦʣʦʛʦʤ ʉʠʙʠʨʠ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʩʪʘʚʰʠʤ ʘʢʘʜʝʤʠʢʦʤ ɸʅ 

ʉʉʉʈ, ɻʝʨʦʝʤ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʊʨʫʜʘ, ʧʝʨʚʳʤ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʣʘʫʨʝʘʪʦʤ ʃʝʥʠʥʩʢʦʡ ʧʨʝʤʠʠ. 

ʀʇʈ (ʛʦʨʥʦʝ ʦʪʜʝʣʝʥʠʝ ʊʊʀ) ʷʚʣʷʝʪʩʷ ʨʦʜʦʥʘʯʘʣʴʥʠʢʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʥʘʫʢʠ ʚ ʘʟʠʘʪʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. ʉʦʟʜʘʥʥʘʷ ɺ.ɸ. ʆʙʨʫʯʝʚʳʤ ʠ ʄ. ɸ. ʋʩʦʚʳʤ ʉʠʙʠʨʩʢʘʷ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʘʷ 

ʰʢʦʣʘ ʩʳʛʨʘʣʘ ʠ ʩʝʛʦʜʥʷ ʧʨʦʜʦʣʞʘʝʪ ʠʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʪʢʨʳʪʠʠ, ʠʟʫʯʝʥʠʠ ʠ ʦʩʚʦʝʥʠʠ ʤʠʥʝʨʘʣʴʥʦ-

ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ ʥʝ ʪʦʣʴʢʦ ʉʠʙʠʨʠ, ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʠ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʥʦ ʠ ʉʨʝʜʥʝʡ ɸʟʠʠ. 

ʉʨʝʜʠ ʚʳʧʫʩʢʥʠʢʦʚ ʀʥʩʪʠʪʫʪʘ ï ʮʝʣʘʷ ʧʣʝʷʜʘ ʚʳʜʘʶʱʠʭʩʷ ʫʯʝʥʳʭ, ʠʥʞʝʥʝʨʦʚ ʠ ʦʨʛʘʥʠʟʘʪʦʨʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʪʦ ʄ.ɸ. ʋʩʦʚ ï ʫʯʝʥʠʢ ʠ ʧʝʨʚʳʡ ʘʩʧʠʨʘʥʪ ɺ.ɸ. ʆʙʨʫʯʝʚʘ, ʧʝʨʚʳʡ ʠʟ ʯʠʩʣʘ ʚʳʧʫʩʢʥʠʢʦʚ 

ʠʥʩʪʠʪʫʪʘ (ɻʈʌ, ʅɻʌ, ʀɻʅɼ, ʀʇʈ) ï ʧʨʦʬʝʩʩʦʨ ʠ ʧʝʨʚʳʡ ʠʟ ʩʠʙʠʨʷʢʦʚ ï ʘʢʘʜʝʤʠʢ, ʩ ʠʤʝʥʝʤ ʢʦʪʦʨʦʛʦ ʩʚʷʟʘʥʦ 

ʩʪʘʥʦʚʣʝʥʠʝ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʉʠʙʠʨʠ ʠ ʧʝʨʚʝʥʮʘ ʝʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ï ʉʠʙʛʝʦʣʢʦʤʘ; 

ʘʢʘʜʝʤʠʢ ʂ.ʀ. ʉʘʪʧʘʝʚ ï ʦʨʛʘʥʠʟʘʪʦʨ ʠ ʧʝʨʚʳʡ ʧʨʝʟʠʜʝʥʪ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʂʘʟʘʭʩʪʘʥʘ; ʧʨʦʬʝʩʩʦʨ ʅ.ʅ. ʋʨʚʘʥʮʝʚ, 

ʧʝʨʚʦʦʪʢʨʳʚʘʪʝʣʴ ʫʥʠʢʘʣʴʥʦʛʦ ʅʦʨʠʣʴʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʝʛʠʦʥʘ; ʧʨʦʬʝʩʩʦʨ ʄ.ʂ. ʂʦʨʦʚʠʥ, ʧʝʨʚʳʤ ʫʢʘʟʘʚʰʝʡ ʥʘ 

ʧʝʨʩʧʝʢʪʠʚʳ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. ʀʟ ʧʦʯʪʠ 35 ʪʳʩʷʯ ʚʳʧʫʩʢʥʠʢʦʚ ʠʥʩʪʠʪʫʪʘ 

(ʬʘʢʫʣʴʪʝʪʘ) ʙʦʣʝʝ 450 ʩʪʘʣʠ ʧʝʨʚʦʦʪʢʨʳʚʘʪʝʣʷʤʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, 1-ʃʘʫʨʝʘʪʦʤ 

ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ, 50 ï ʃʘʫʨʝʘʪʘʤʠ ʃʝʥʠʥʩʢʦʡ ʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʡ, ʙʦʣʝʝ 250 ï ʜʦʢʪʦʨʘʤʠ ʠ ʙʦʣʝʝ 

1600 ʢʘʥʜʠʜʘʪʘʤʠ ʥʘʫʢ. ʀʟ ʩʪʝʥ ʀʇʈ ʚʳʰʣʦ 15 ʘʢʘʜʝʤʠʢʦʚ ʠ ʯʣʝʥʦʚ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʚ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ʉʉʉʈ 

(ʈɸʅ), 5 ɻʝʨʦʝʚ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʊʨʫʜʘ. 

ʉʝʛʦʜʥʷ ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʫʧʥʳʡ ʫʯʝʙʥʳʡ (ʦʢʦʣʦ 4500 

ʩʪʫʜʝʥʪʦʚ) ʠ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʚ ʦʙʣʘʩʪʠ ʛʝʦʣʦʛʠʠ, ʧʦʠʩʢʦʚ, ʨʘʟʚʝʜʢʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʝʦʣʦʛʠʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʠ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ, ʥʝʬʪʝʛʘʟʦʜʦʙʳʯʠ, 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʭʨʘʥʝʥʠʷ ʥʝʬʪʠ ʠ ʛʘʟʘ. ʆʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 16 ʢʘʬʝʜʨ; ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʮʝʥʪʨ; ʜʚʘ 

ʀʥʥʦʚʘʮʠʦʥʥʳʭ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʎʝʥʪʨʘ (çʊʨʫʙʦʧʨʦʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ ʥʝʬʪʠ ʠ ʛʘʟʘè ʠ çʋʨʘʥʦʚʘʷ 

ʛʝʦʣʦʛʠʷè), 11 ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʎʝʥʪʨʦʚ ʠ ʀʥʥʦʚʘʮʠʦʥʥʳʭ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʎʝʥʪʨʦʚ, 24 

ʥʘʫʯʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ; 3 ʤʫʟʝʷ: ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ, ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʡ, ʢʘʙʠʥʝʪ-ʤʫʟʝʡ ʘʢʘʜʝʤʠʢʦʚ ɺ.ɸ. 

ʆʙʨʫʯʝʚʘ ʠ ʄ.ɸ. ʋʩʦʚʘ. ɺ ʀʇʈ ʨʘʙʦʪʘʶʪ ʙʦʣʝʝ 433 ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 5 ï ʘʢʘʜʝʤʠʢʠ ʈɸʅ, 28 

ʘʢʘʜʝʤʠʢʦʚ ʠ ʯʣʝʥʦʚ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʘʢʘʜʝʤʠʡ, 81 ʜʦʢʪʦʨ ʠ 204 ʢʘʥʜʠʜʘʪʘ ʥʘʫʢ. ʀʥʩʪʠʪʫʪ ʚʝʜʝʪ 

ʧʦʜʛʦʪʦʚʢʫ ʢʘʥʜʠʜʘʪʦʚ ʠ ʜʦʢʪʦʨʦʚ ʥʘʫʢ ʧʦ 33 ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ. 

ʉ ʤʦʤʝʥʪʘ ʦʩʥʦʚʘʥʠʷ ʚ ʀʇʈ (ɻʈʌ, ʅɻʌ, ʀɻʅɼ) ʊʇʋ ʫʩʧʝʰʥʦ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʝʜʠʥʩʪʚʦ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʧʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʠ ʧʨʠʢʣʘʜʥʳʤ ʥʘʫʢʘʤ ï ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʟʜʘʚʘʣʠʩʴ ʠ ʨʘʟʚʠʚʘʣʠʩʴ ʙʦʛʘʪʳʝ ʪʨʘʜʠʮʠʠ ʅʀʈʉ, ʙʝʨʝʞʥʦ ʩʦʭʨʘʥʷʝʤʳʝ ʠ 

ʨʘʟʚʠʚʘʝʤʳʝ ʠ ʧʦ ʩʝʡ ʜʝʥʴ. 

ɺ ʨʘʙʦʪʝ ʉʝʤʥʘʜʮʘʪʦʛʦ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ ʙʳʣʦ ʟʘʩʣʫʰʘʥʦ ʠ ʨʘʩʩʤʦʪʨʝʥʦ, ʩ ʫʯʝʪʦʤ 

ʩʪʝʥʜʦʚʳʭ, 1300 ʜʦʢʣʘʜʦʚ 1400 ʘʚʪʦʨʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 410 ʠʥʦʛʦʨʦʜʥʠʭ, ʩʨʝʜʠ ʥʠʭ ï 102 ʟʘʨʫʙʝʞʥʳʭ 

ʫʯʘʩʪʥʠʢʘ. 

ɿʘʷʚʢʠ ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʩʠʤʧʦʟʠʫʤʝ ʧʦʜʘʣʠ 1400 ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʈʦʩʩʠʠ, ʙʣʠʞʥʝʛʦ ʠ 

ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʠʣʠ 1300 ʜʦʢʣʘʜʦʚ, ʠʟ ʢʦʪʦʨʳʭ 410 ʜʦʢʣʘʜʘ ʟʘʷʚʠʣʠ ʠʥʦʛʦʨʦʜʥʠʝ 

ʫʯʘʩʪʥʠʢʠ. ʕʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ - 36 ʫʯʘʩʪʥʠʢʦʚ ʠʟ 18 ɺʋɿʦʚ, ʥʘʫʯʥʳʭ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 16 ʛʦʨʦʜʦʚ. ʉʪʨʘʥʳ ʉʅɻ ʧʨʝʜʩʪʘʚʠʣʠ 64 ʫʯʘʩʪʥʠʢʘ ʠʟ 32 ɺʋɿʦʚ, ʥʘʫʯʥʳʭ 

ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 21 ʛʦʨʦʜʘ. ʈʦʩʩʠʷ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 310 ʠʥʦʛʦʨʦʜʥʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʠʟ 

80 ɺʋɿʦʚ, ʥʘʫʯʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, 49 ʛʦʨʦʜʦʚ. ʉ ʜʦʢʣʘʜʘʤʠ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʠ ʥʝʤʝʮʢʦʤ 

ʷʟʳʢʘʭ ʚʳʩʪʫʧʠʣʦ 100 ʯʝʣʦʚʝʢ. 

ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʠʤʧʦʟʠʫʤʘ ʥʘ ʟʘʩʝʜʘʥʠʷʭ 21 ʩʝʢʮʠʠ ʠ ʂʨʫʛʣʦʛʦ ʩʪʦʣʘ ʠʟ 1300 ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʜʦʢʣʘʜʦʚ ʙʳʣʦ ʟʘʩʣʫʰʘʥʦ 990 ʜʦʢʣʘʜʦʚ. ʉʪʝʥʜʦʚʳʭ ʜʦʢʣʘʜʦʚ ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ ï 260. ɸʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ 

ʨʘʙʦʪʝ ʩʠʤʧʦʟʠʫʤʘ ʧʨʠʥʷʣʠ ʠʥʦʛʦʨʦʜʥʠʝ ʫʯʘʩʪʥʠʢʠ, ʢʦʪʦʨʳʝ ʚʳʩʪʫʧʠʣʠ ʩʦ 150 ʜʦʢʣʘʜʘʤʠ.  

ʉʪʘʪʫʩ ʫʯʘʩʪʥʠʢʦʚ ʩʠʤʧʦʟʠʫʤʘ, ʠʟ ʧʨʝʜʩʪʘʚʠʚʰʠʭ 1300 ʜʦʢʣʘʜʦʚ, ʩʣʝʜʫʶʱʠʡ: ʩʪʫʜʝʥʪʦʚ ï 832, 

ʘʩʧʠʨʘʥʪʦʚ ï 280, ʥʘʫʯʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ï 92, ʠʥʞʝʥʝʨʦʚ ï 60, ʤʦʣʦʜʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ï 28, ʰʢʦʣʴʥʠʢʦʚ - 

8.  
ʇʦ ʦʪʨʘʩʣʝʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʫʯʘʩʪʥʠʢʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʠʟ ɺʋɿʦʚ-1175, ʠʟ 

ʈɸʅ-42, ʅɸʅ-10, ʠʟ ʦʪʨʘʩʣʝʚʳʭ ʅʀʀ -40, ʠʟ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ï 25, ʠʟ ʰʢʦʣ ï 8. 

ʀʟ 990 ʟʘʩʣʫʰʘʥʥʳʭ ʜʦʢʣʘʜʦʚ ʜʦʢʣʘʜʳ ʩʪʫʜʝʥʪʦʚ ʠ ʤʘʛʠʩʪʨʘʥʪʦʚ ʩʦʩʪʘʚʠʣʠ-760, ʜʦʢʣʘʜʳ 

ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ï 222 ʠ 8 ʰʢʦʣʴʥʠʢʦʚ. ɿʘʩʝʜʘʥʠʷ ʩʠʤʧʦʟʠʫʤʘ ʧʦ 21 ʩʝʢʮʠʠ ʚ ʪʝʯʝʥʠʠ 4-ʭ 

ʜʥʝʡ ʧʦʩʝʪʠʣʦ 2050 ʯʝʣʦʚʝʢ. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ɼʘʣʴʥʝʝ ʟʘʨʫʙʝʞʴʝ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ 36 ʜʦʢʣʘʜʘʤʠ ʠʟ 9 ʩʪʨʘʥ: ɻʝʨʤʘʥʠʠ, ʌʨʘʥʮʠʠ, ʂʠʪʘʷ, 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʀʪʘʣʠʠ, ʇʦʣʴʰʠ, ʕʢʚʘʜʦʨʘ, ɺʴʝʪʥʘʤʘ ʠ ʄʦʥʛʦʣʠʠ.  

ɹʣʠʞʥʝʝ ʟʘʨʫʙʝʞʴʝ (ʩʪʨʘʥʳ ʉʅɻ) ʧʨʝʜʩʪʘʚʠʣʠ 64 ʜʦʢʣʘʜʘ ʠʟ 8 ʩʪʨʘʥ: ʠʟ ʅʘʮʠʦʥʘʣʴʥʳʭ ɸʢʘʜʝʤʠʡ 

ʥʘʫʢ ʠ ʚʫʟʦʚ ʋʢʨʘʠʥʳ, ɹʝʣʦʨʫʩʩʠʠ, ʂʘʟʘʭʩʪʘʥʘ, ʃʘʪʚʠʠ, ɸʟʝʨʙʘʡʜʞʘʥʘ, ɸʨʤʝʥʠʠ, ʋʟʙʝʢʠʩʪʘʥʘ, ʂʠʨʛʠʟʠʠ. 

ɺ ʜʝʥʴ ʦʪʢʨʳʪʠʷ XVIII  ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ ʩʠʤʧʦʟʠʫʤʘ ʚ ʘʢʪʦʚʦʤ ʟʘʣʝ ʊʇʋ 

ʙʳʣʠ ʦʨʛʘʥʠʟʦʚʘʥʳ ʪʨʠ ʠʥʪʝʨʝʩʥʳʝ ʚʳʩʪʘʚʢʠ: 1. çʂ 150-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʘʢʘʜʝʤʠʢʘ ɺ. ɸ. ʆʙʨʫʯʝʚʘ ʠ 130-

ʣʝʪʠʶ ʘʢʘʜʝʤʠʢʘ ʄ. ɸ. ʋʩʦʚʘ, ʦʩʥʦʚʘʪʝʣʝʡ ʉʠʙʠʨʩʢʦʡ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʰʢʦʣʳè; 2. çʅʘʫʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ 

ʚʳʜʘʶʱʠʭʩʷ ʫʯʝʥʳʭ ʀʇʈ ʊʇʋ (1901-2013 ʛ.)-ʶʙʠʣʷʨʦʚ: ɺ. ʀ. ɺʝʨʥʘʜʩʢʦʛʦ, ʅ. ʅ. ʋʨʚʘʥʮʝʚʘ, ʇ. ɸ. ʋʜʦʜʦʚʘ, ʄ. 

ʂ. ʂʦʨʦʚʠʥʘ, ɼ. ʉ. ʄʠʢʦʚʘ, ʆ. ɼ. ɸʣʠʤʦʚʘ, ʖ. ɸ. ʂʫʟʥʝʮʦʚʘ, ɺ. ʄ., ɺʠʪʶʛʠʥʘè; 3. ʅʘʫʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ 

ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʀʇʈ ʊʇʋ ʚ ʦʙʣʘʩʪʠ ʛʝʦʣʦʛʠʠ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʩʚʦʝʥʠʠ ʥʝʜʨ ɿʝʤʣʠ 

(1901-2013 ʛ.ʛ.) 

ɺʳʩʪʘʚʢʠ ʚʳʟʚʘʣʠ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʫ ʫʯʘʩʪʥʠʢʦʚ ʩʠʤʧʦʟʠʫʤʘ. 

ɻʝʦʛʨʘʬʠʷ ʫʯʘʩʪʥʠʢʦʚ ʩʠʤʧʦʟʠʫʤʘ ʦʙʰʠʨʥʘ: ʥʘ ʚʦʩʪʦʢʝ ï ʦʪ ʉʘʭʘʣʠʥʘ, ʛ.ʛ. ʇʝʪʨʦʧʘʚʣʦʚʩʢ-ʂʘʤʯʘʪʩʢʠʡ, 

ʖʞʥʦ-ʉʘʭʘʣʠʥʩʢʘ, ɺʣʘʜʠʚʦʩʪʦʢʘ, ɹʣʘʛʦʚʝʱʝʥʩʢʘ, ʂʨʘʩʥʦʷʨʩʢʘ, ʏʠʪʳ, ʀʨʢʫʪʩʢʘ ʜʦ ʛ.ʛ. ɹʘʨʥʘʫʣʘ, ʂʝʤʝʨʦʚʦ, 

ʅʦʚʦʢʫʟʥʝʮʢʘ ʠ ʜʨ.; ʥʘ ʩʝʚʝʨʝ ï ʦʪ ʛ.ʛ. ʄʠʨʥʦʛʦ, ʗʢʫʪʩʢʘ, ʅʝʨʶʥʛʨʠ, ʄʘʛʘʜʘʥʘ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ, ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢʘ, ʅʝʬʪʝʶʛʘʥʩʢʘ ʜʦ ʛ.ʛ. ʊʶʤʝʥʠ, ʋʣʘʥ-ʋʜʵ, ʉʳʢʪʳʚʢʘʨʘ ʠ ʪ.ʜ.; ʥʘ ʟʘʧʘʜʝ ï ʦʪ ʛ.ʛ. ʄʠʥʩʢʘ, ʂʠʝʚʘ, 

ʄʦʩʢʚʳ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ, ɽʢʘʪʝʨʠʥʙʫʨʛʘ ʜʦ ʛ.ʛ. ʉʘʤʘʨʳ, ʂʘʟʘʥʠ, ʋʬʳ, ʇʝʨʤʠ ʠ ʪ.ʜ. ʠ ʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘ ï 

ʛ. ʅʦʚʦʩʠʙʠʨʩʢʘ; ʥʘ ʶʛʝ ï ʦʪ ʛʦʨʦʜʦʚ ʨʝʩʧʫʙʣʠʢ ʉʨʝʜʥʝʡ ɸʟʠʠ ʜʦ ʛ.ʛ. ʀʚʘʥʦ-ʌʨʘʥʢʦʚʩʢʘ, ʆʜʝʩʩʳ, 

ʅʦʚʦʯʝʨʢʘʩʩʢʘ, ʉʠʤʬʝʨʦʧʦʣʷ, ʅʦʚʦʨʦʩʩʠʡʩʢʘ, ɺʣʘʜʠʢʘʚʢʘʟʘ, ɺʦʨʦʥʝʞʘ, ʉʪʘʚʨʦʧʦʣʷ, ɸʩʪʨʘʭʘʥʠ ʠ ʪ.ʜ. ʐʠʨʦʢʦ 

ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʣʦʜʝʞʴ ʋʨʘʣʘ, ɿʘʧʘʜʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ. ʉʪʨʘʥʳ ʉʅɻ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʫʯʘʩʪʥʠʢʘʤʠ ʠʟ ʋʟʙʝʢʠʩʪʘʥʘ (ʛ. ʊʘʰʢʝʥʪ), ʊʘʜʞʠʢʠʩʪʘʥʘ (ʛ. ɼʫʰʘʥʙʝ), ɸʟʝʨʙʘʡʜʞʘʥʘ (ʛ. ɹʘʢʫ), ʂʘʟʘʭʩʪʘʥʘ (ʛ. 

ɸʣʤʘʪʘ, ʛ. ʉʝʤʠʧʘʣʘʪʠʥʩʢ, ʛ. ʂʘʨʘʛʘʥʜʘ, ʛ. ʇʘʚʣʦʜʘʨ), ɹʝʣʦʨʫʩʩʠʠ (ʛ. ʄʠʥʩʢ, ʛ. ɻʦʤʝʣʴ), ɸʨʤʝʥʠʠ (ʛ. ɽʨʝʚʘʥ, ʛ. 

ɻʶʤʨʠ), ʋʢʨʘʠʥʳ (ʛ.ʛ. ʂʠʝʚ, ʆʜʝʩʩʘ, ʀʚʘʥʦ-ʌʨʘʥʢʦʚʩʢ, ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ, ɼʦʥʝʮʢ ʠ ʜʨ.), ʂʠʨʛʠʟʠʠ (ʛ. ɹʠʰʢʝʢ), 

ʄʦʣʜʦʚʳ (ʛ. ʂʠʰʠʥʝʚ). ʀʟ ʪʦʤʩʢʠʭ ʚʫʟʦʚ ʠ ʅʀʀ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʣʠ ʩʪʫʜʝʥʪʳ ʠ ʤʦʣʦʜʳʝ ʫʯʝʥʳʝ 

ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʊʦʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʥʝʬʪʠ 

ʠ ʛʘʟʘ ʉʆ ʈɸʅ ʠ ʜʨ. 

ʋʯʘʩʪʥʠʢʘʤʠ ʩʠʤʧʦʟʠʫʤʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʦʢʣʘʜʳ ʠʟ ʩʣʝʜʫʶʱʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʠ 

ʦʪʨʘʩʣʝʚʳʭ ʠʥʩʪʠʪʫʪʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ: ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʉʝʨʛʦ-ʆʨʜʞʦʥʠʢʠʜʟʝ (ʛ. ʄʦʩʢʚʘ), ʀʥʩʪʠʪʫʪʘ ʧʨʦʙʣʝʤ ʥʝʬʪʠ ʠ ʛʘʟʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ 

(ʛ. ʄʦʩʢʚʘ), ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʄ. ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʈʦʩʩʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʜʨʫʞʙʳ ʥʘʨʦʜʦʚ (ʛ. ʄʦʩʢʚʘ), ʀʥʩʪʠʪʫʪʘ ʛʝʦʭʠʤʠʠ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʭʠʤʠʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʛ. 

ʄʦʩʢʚʘ), ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ - ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʛʘʟʦʚ ʠ ʛʘʟʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʛ. 

ʄʦʩʢʚʘ), ʆʆʆ çɻʘʟʧʨʦʤ ɺʅʀʀɻɸɿè (ʛ. ʄʦʩʢʚʘ), ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʥʝʬʪʠ ʠ ʛʘʟʘ ʠʤ. 

ʀ. ʄ. ɻʫʙʢʠʥʘ (ʛ. ʄʦʩʢʚʘ), ʀʥʩʪʠʪʫʪʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʠʥʝʨʘʣʦʛʠʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʛ. ʄʦʩʢʚʘ), 

ʅʝʬʪʷʥʦʡ ʢʦʤʧʘʥʠʠ çʐʣʶʤʙʝʨʞʝ ʃʦʜʞʝʣʢʦè ʀʧʂ (ʛ. ʄʦʩʢʚʘ), ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ çɻʦʨʥʳʡè (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ), ʉʘʥʢʪ ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʣʝʩʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʉ. ʄ. ʂʠʨʦʚʘ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʉʘʡʛʦʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: (ʛ. ʉʘʡʛʦʥ, ɺʴʝʪʥʘʤ), ʀʥʩʪʠʪʫʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʭʠʤʠʠ ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ɼʨʝʟʜʝʥ, ɻʝʨʤʘʥʠʷ), ʂʝʤʙʨʠʜʞʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʂʝʤʙʨʠʜʞ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ), 

ʋʥʠʚʝʨʩʠʪʝʪʘ ʐʝʬʬʠʣʜʘ (ʛ. ʐʝʬʬʠʣʜ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ), ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʈʠʤ, ʀʪʘʣʠʷ), ʆʆʆ 

çɹʠʪʪʝʨ-ʌʝʣʴʜè (ʛ. ʌʨʘʡʙʝʨʛ, ɻʝʨʤʘʥʠʷ), ʂʠʪʘʡʩʢʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʋʭʘʥʴ), ʋʥʠʚʝʨʩʠʪʝʪʘ 

ɺʨʦʮʣʘʚʘ (ʛ. ɺʨʦʮʣʘʚ, ʇʦʣʴʰʘ), ʋʥʠʚʝʨʩʠʪʝʪʘ ʛ. ʄʘʥʭʝʡʤʘ (ʛ. ʄʘʥʭʝʡʤ, ɻʝʨʤʘʥʠʷ), ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʍʘʥʦʡ, ɺʴʝʪʥʘʤ), ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʄʦʥʛʦʣʠʠ (ʛ. ʋʣʘʥ-ɹʘʪʦʨ, ʄʦʥʛʦʣʠʷ), 

ʋʥʠʚʝʨʩʠʪʝʪʘ ʇʘʨʠʞ-II  (ʛ. ʇʘʨʠʞ, ʌʨʘʥʮʠʷ), ʋʥʠʚʝʨʩʠʪʝʪʘ ʇʘʨʠʞ-11 (ʛ. ʆʨʩʝʡ, ʌʨʘʥʮʠʷ), ʋʥʠʚʝʨʩʠʪʝʪʘ 

ʍʘʥʦʚʝʨʘ (ʛ. ʍʘʥʦʚʝʨ, ɻʝʨʤʘʥʠʷ), ʏʝʰʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʇʨʘʛʘ, ʏʝʭʠʷ), ɼʦʨʪʤʫʥʜʩʢʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ɼʦʨʪʤʫʥʜ, ɻʝʨʤʘʥʠʷ), ɼʝʧʘʨʪʘʤʝʥʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʛ. ʍʘʥʦʡ, ɺʴʝʪʥʘʤ), 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʆʣʝʩʷ 

ɻʦʥʯʘʨʘ (ʛ. ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ, ʋʢʨʘʠʥʘ), ɻʦʤʝʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʌʨʘʥʮʠʩʢʦ ʉʢʦʨʠʥʳ (ʛ. 

ɻʦʤʝʣʴ, ɹʝʣʦʨʫʩʩʠʷ), ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ (ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ), 

ʊʘʜʞʠʢʠʩʪʘʥʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ɼʫʰʘʥʙʝ, ʊʘʜʞʠʢʠʩʪʘʥ), ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. 

ʄʠʨʟʦ ʋʣʫʛʙʝʢʘ (ʛ. ʊʘʢʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ), ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʠʤ. ʂ. ʀ. ʉʘʪʧʘʝʚʘ (ʛ. ɸʣʤʘʪʳ, 

ʂʘʟʘʭʪʘʥ), ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɼ. ʉʝʨʠʢʙʘʝʚʘ (ʛ. ʋʩʪʴ-

ʂʘʤʝʥʦʛʦʨʩʢ, ʂʘʟʘʭʩʪʘʥ), ʊʘʰʢʝʥʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʊʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɸʙʫ ʈʘʡʭʦʥʘ ɹʠʨʫʥʠ 

(ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ), ʀʚʘʥʦ-ʌʨʘʥʢʦʚʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʥʝʬʪʠ ʠ ʛʘʟʘ (ʛ. 

ʀʚʘʥʦ-ʌʨʘʥʢʦʚʩʢ, ʋʢʨʘʠʥʘ), ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʥʝʬʪʷʥʦʡ ʘʢʘʜʝʤʠʠ (ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ), 

ɹʝʣʦʨʫʩʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠ ʧʨʦʝʢʪʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʥʝʬʪʠ çɹʝʣ ʅʀʇʀ ʥʝʬʪʴè (ʛ. ɻʦʤʝʣʴ, 

ɹʝʣʦʨʫʩʩʠʷ), ʂʘʩʧʠʡʩʢʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ), ʂʘʨʘʛʘʥʜʠʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, (ʛ. ʂʘʨʘʛʘʥʜʘ, ʂʘʟʘʭʩʪʘʥ), ʊʘʨʘʟʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʄ. ʍ. ɼʫʣʘʪʠ (ʛ. ʊʘʨʘʟ, ʂʘʟʘʭʩʪʘʥ), ʆʜʝʩʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʀ. ʀ. 

ʄʝʯʥʠʢʦʚʘ (ʛ. ʆʜʝʩʩʘ, ʋʢʨʘʠʥʘ), ʃʘʪʚʠʡʩʢʦʛʦ ʮʝʥʪʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʛʝʦʣʦʛʠʠ ʠ ʤʝʪʝʦʨʦʣʦʛʠʠ (ʛ. ʈʠʛʘ, 

ʃʘʪʚʠʷ), ʀʥʩʪʠʪʫʪʘ ʥʦʦʩʬʝʨʳ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʎʝʥʪʨʘ ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ (ʛ. ɸʣʤʘʪʳ, 

ʂʘʟʘʭʩʪʘʥ), ʃʘʪʚʠʡʩʢʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ɽʣʛʘʚʘ, ʃʘʪʚʠʷ), ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ɸʨʤʝʥʠʠ (ʛ. ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ). ɹʝʣʦʨʫʩʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ (ʛ. 

ɻʦʨʢʠ, ɹʝʣʦʨʫʩʩʠʷ), ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʧʦ ʛʝʦʣʦʛʠʠ ʠ ʤʠʥʝʨʘʣʴʥʳʤ ʨʝʩʫʨʩʘʤ 

(ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ), ʆʆʆ çʄɸʊɽʂè (ʛ. ʂʠʝʚ, ʋʢʨʘʠʥʘ), ʂʳʨʛʠʟʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 
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ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʈʘʟʟʘʢʦʚʘ (ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ), ɼʦʥʝʮʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʊʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. 

ɼʦʥʝʮʢ, ʋʢʨʘʠʥʘ), ʂʘʟʘʭʩʢʦʛʦ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʉʘʡʬʫʣʣʠʥʘ (ʛ. ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ), 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʋʟʙʝʢʠʩʪʘʥʘ ʠʤ. ʄʠʨʟʦ ʋʣʫʪʢʘ (ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ), ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʠ 

ʛʝʦʬʠʟʠʢʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ʋʟʙʝʢʠʩʪʘʥʘ (ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ), ʀʥʩʪʠʪʫʪʘ ʛʝʦʭʠʤʠʠ ʠ 

ʛʝʦʬʠʟʠʢʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ɹʝʣʦʨʫʩʩʠʠ (ʛ. ʄʠʥʩʢ, ɹʝʣʦʨʫʩʩʠʷ), ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʅʘʮʠʦʥʘʣʴʥʦʡ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ɸʨʤʝʥʠʠ (ʛ. ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ), ʀʥʩʪʠʪʫʪʘ ʛʝʦʪʝʭʥʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ 

ʅʘʮʠʦʥʘʣʴʥʦʡ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ʋʢʨʘʠʥʳ (ʛ. ʂʠʝʚ, ʋʢʨʘʠʥʘ), ʈʫʜʥʠʥʩʢʦʛʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʛ. ʈʫʜʥʳʡ, 

ʂʘʟʘʭʩʪʘʥ), ʇʘʚʣʦʜʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʇʘʚʣʦʜʘʨ, ʂʘʟʘʭʩʪʘʥ), ɸʥʛʘʨʩʢʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʘʢʘʜʝʤʠʠ (ʛ. ɸʥʛʘʨʩʢ), ɸʨʤʘʚʠʨʩʢʦʛʦ ʤʝʭʘʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

(ʬʠʣʠʘʣʘ ʂʫʙʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ) (ʛ. ɸʨʤʘʚʠʨ), ɹʘʡʢʘʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʉʆ ʈɸʅ (ʛ. ʋʣʘʥ-ʋʜʵ), ɹʝʣʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ɹʝʣʛʦʨʦʜ), ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, (ʛ. 

ɺʦʣʛʦʛʨʘʜ), ɺʦʨʦʥʝʞʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ɺʦʨʦʥʝʞ), ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ɼɺʆ ʈɸʅ (ʛ. ɺʣʘʜʠʚʦʩʪʦʢ), ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ɺʣʘʜʠʚʦʩʪʦʢ), 

ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, (ʛ. ʏʠʪʘ), ʀʥʩʪʠʪʫʪʘ ʚʦʜʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʉʆ ʈɸʅ 

(ʛ. ɹʘʨʥʘʫʣ), ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʭʠʤʠʠ ʠʤ. ɸʢʘʜʝʤʠʢʘ ɸ.ʅ. ɿʘʚʘʨʠʮʢʦʛʦ ʋʨʆ ʈɸʅ (ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ), 

ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʉʆ ʈɸʅ (ʛ. ʅʦʚʦʩʠʙʠʨʩʢ), ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʋʬʠʤʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ 

ʈɸʅ (ʛ. ʋʬʘ), ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ɺʣʘʜʠʢʘʚʢʘʟ), ɸʩʪʨʘʭʘʥʩʢʦʛʦ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠ ʧʨʦʝʢʪʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʥʝʬʪʠ ʠ ʛʘʟʘ (ʛ. ɸʩʪʨʘʭʘʥʴ), ʀʥʩʪʠʪʫʪʘ ʛʝʦʭʠʤʠʠ ʠʤ. ɸ.ʇ. 

ɺʠʥʦʛʨʘʜʦʚʘ ʉʆ ʈɸʅ (ʛ. ʀʨʢʫʪʩʢ), ʀʥʩʪʠʪʫʪʘ ʛʦʨʥʦʛʦ ʜʝʣʘ ɼɺʆ ʈɸʅ (ʛ. ʍʘʙʘʨʦʚʩʢ), ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ 

ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤ. ɺ. ʀ. ʀʣʴʠʯʝʚʘ ɼɺʆ ʈɸʅ (ʛ. ɺʣʘʜʠʚʦʩʪʦʢ), ʀʥʩʪʠʪʫʪʘ ʛʦʨʥʦʛʦ ʜʝʣʘ 

ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ ʥʘʫʢ (ʛ. ʅʦʚʦʩʠʙʠʨʩʢ), ʀʥʩʪʠʪʫʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ɼɺʆ ʈɸʅ (ʛ. ɹʠʨʦʙʠʜʞʘʥ), ʀʥʩʪʠʪʫʪʘ ʤʝʨʟʣʦʪʦʚʝʜʝʥʠʷ ʠʤ ʇ.ʀ. ʄʝʣʴʥʠʢʦʚʘ ʉʠʙʠʨʩʢʦʛʦ 

ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʛ ʗʢʫʪʩʢ), ʀʥʩʪʠʪʫʪʘ ʤʠʥʝʨʘʣʦʛʠʠ ʋʨʆ ʈɸʅ (ʛ. ʄʠʘʩʩ), ʀʥʩʪʠʪʫʪʘ 

ʥʝʬʪʝʛʘʟʦʚʦʡ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʬʠʟʠʢʠ ʉʆ ʈɸʅ (ʛ. ʅʦʚʦʩʠʙʠʨʩʢ), ʀʥʩʪʠʪʫʪʘ ʦʨʛʘʥʠʯʝʩʢʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠʤ. 

ɸ.ɽ. ɸʨʙʫʟʦʚʘ ʂʘʟʘʥʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ (ʛ. ʂʘʟʘʥʴ), ʀʥʩʪʠʪʫʪʘ ʧʨʦʙʣʝʤ ʥʝʬʪʠ ʠ ʛʘʟʘ ʉʆ ʈɸʅ (ʛ. ʗʢʫʪʩʢ), 

ʀʨʢʫʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʀʨʢʫʪʩʢ), ʂʘʟʘʥʩʢʦʛʦ (ʇʨʠʚʦʣʞʩʢʦʛʦ) ʌʝʜʝʨʘʣʴʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʂʘʟʘʥʴ), ʂʘʟʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʂʘʟʘʥʴ), ʂʝʤʝʨʦʚʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʂʝʤʝʨʦʚʦ), ʆʆʆ ʂʨʘʩʥʦʷʨʩʢ ʅʀʇʀʥʝʬʪʴ (ʛ. ʂʨʘʩʥʦʷʨʩʢ), ʄʘʛʥʠʪʦʛʦʨʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɻ.ʀ. ʅʦʩʦʚʘ (ʛ. ʄʘʛʥʠʪʦʛʦʨʩʢ), ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ çɸʃʈʆʉɸè (ʛ. ʄʠʨʥʳʡ), ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ çʅʝʜʨʘè (ʛ. 

ʗʨʦʩʣʘʚʣʴ), ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʀʨʢʫʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

(ʛ.ʀʨʢʫʪʩʢ), ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ çɻʦʨʥʳʡè (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ), 

ʅʦʚʦʢʫʟʥʝʮʢʦʛʦ ʬʠʣʠʘʣʘ ʂʝʤʝʨʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʅʦʚʦʢʫʟʥʝʮʢ), ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ.ʅʦʚʦʩʠʙʠʨʩʢ), ʅʦʚʦʯʝʨʢʘʩʩʢʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʤʝʣʠʦʨʘʪʠʚʥʦʡ ʘʢʘʜʝʤʠʠ (ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ), ʇʝʨʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʇʝʨʤʴ), ʇʝʨʤʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. 

ʇʝʨʤʴ), ʉʘʤʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʉʘʤʘʨʘ), ʉʘʭʘʣʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʖʞʥʦ-ʉʘʭʘʣʠʥʩʢ), ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʄ.ʂ. ɸʤʤʦʩʦʚʘ (ʛ. 

ʗʢʫʪʩʢ), ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʛʦʨʥʦ-ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ) (ʛ. ɺʣʘʜʠʢʘʚʢʘʟ), ʉʠʙʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʅʦʚʦʢʫʟʥʝʮʢ), 

ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʂʨʘʩʥʦʷʨʩʢ), ʀʥʩʪʠʪʫʪʘ ʚʫʣʢʘʥʦʣʦʛʠʠ ɼɺʆ ʈɸʅ (ʛ. ʇʝʪʨʦʧʘʚʣʦʚʩʢ-

ʂʘʤʯʘʪʩʢʠʡ), ʀʥʩʪʠʪʫʪʘ ɿʝʤʥʦʡ ʢʦʨʳ ʉʆ ʈɸʅ (ʛ. ʀʨʢʫʪʩʢ), ʀʥʩʪʠʪʫʪʘ ʤʦʨʩʢʦʡ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʬʠʟʠʢʠ ɼɺʆ ʈɸʅ 

(ʛ. ʖʞʥʦ-ʉʘʭʘʣʠʥʩʢ), ʉʳʢʪʳʚʢʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʉʳʢʪʳʚʢʘʨ), ʊʶʤʝʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʊʶʤʝʥʴ), ʋʨʘʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʛʦʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

(ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ), ʋʬʠʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʝʬʪʷʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʋʬʘ), ʋʭʪʠʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, (ʛ. ʋʭʪʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʦʤʠ), ʌɻʋʇ çʎʅʀʀʛʝʦʣʥʝʨʫʜè (ʛ. ʂʘʟʘʥʴ), 

ʌʠʣʠʘʣʘ ʆɸʆ çʊʅʂ-ɺʈ ʄʝʥʝʜʞʤʝʥʪè (ʛ. ʊʶʤʝʥʴ), ʌʠʣʠʘʣʘ ʊʶʤʝʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʝʬʪʝʛʘʟʦʚʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʅʝʬʪʝʶʛʘʥʩʢ), ʎʝʥʪʨʘʣʴʥʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʥʝʨʫʜʥʳʭ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ (ʛ. ʂʘʟʘʥʴ), ʖʛʦʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ.ʍʘʥʪ-rʄʘʥʩʠʡʩʢ), ʖʞʥʦ-

ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ), ʖʞʥʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ (ʛ. 

ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ), ʖʞʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ), ʖʨʛʠʥʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ-ʬʠʣʠʘʣʘ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʖʨʛʘ), ʆɸʆ çɹʦʨʦʚʠʯʩʢʦʛʦ ʢʦʤʙʠʥʘʪʘ 

ʦʛʥʝʫʧʦʨʦʚè (ʛ. ɹʦʨʦʚʠʯʠ), ʆʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʆʤʩʢ), ɸʤʫʨʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ɼɺʆ ʈɸʅ (ʛ. ɹʣʘʛʦʚʝʱʝʥʩʢ), ʅʝʬʪʝʶʛʘʥʩʢʦʛʦ 

ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʛ. ʅʝʬʪʝʶʛʘʥʩʢ), ʀʥʩʪʠʪʫʪʘ ɺʦʜʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʉʆ ʈɸʅ (ʛ. ɹʘʨʥʘʫʣ), 

ʆʆʆ çɻʝʦʂʦʤʧʘʥʠè (ʛ. ʅʦʚʦʩʠʙʠʨʩʢ), ʆʆʆ çɻʝʦʧʨʦʛʥʦʟè ʛ. (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ), ʆʆʆ çɿʋʄʂ- ʀʥʞʠʥʠʨʠʥʛè, 

(ʛ.ʇʝʨʤʴ), ʆʆʆ çʈʅ-ʂʨʘʩʥʦʷʨʩʅʀʇʀʥʝʬʪʴè, (ʛ.ʂʨʘʩʥʦʷʨʩʢ), ɿɸʆ çʇʨʦʤʫʛʣʝʧʨʦʝʢʪè, (ʛ. ʅʦʚʦʢʫʟʥʝʮʢ), ɿɸʆ 

çɺʦʣʛʦʛʨʘʜ ʅʀʇʀʥʝʬʪʴè, (ʛ. ɺʦʣʛʦʛʨʘʜ), ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ (ʛ. ʊʦʤʩʢ), șșș çȨȵȹȝȰɀè (Ȯ. ȝȹȷȼȵ), șȋș çȝȹȷȼȵȘȓȚȓȸȰȿȽɇè ȍȘȕ (Ȯ. ȝȹȷȼȵ), ȝȹȷȼȵȳȴ 
ȮȹȼȾȯȫȻȼȽȭȰȸȸɆȴ ȫȻɀȳȽȰȵȽȾȻȸȹ-ȼȽȻȹȳȽȰȶɇȸɆȴ ȾȸȳȭȰȻȼȳȽȰȽ (Ȯ. ȝȹȷȼȵ), ȘȫɁȳȹȸȫȶɇȸɆȴ ȳȼȼȶȰȯȹȭȫȽȰȶɇȼȵȳȴ ȝȹȷȼȵȳȴ 

ȮȹȼȾȯȫȻȼȽȭȰȸȸɆȴ ȾȸȳȭȰȻȼȳȽȰȽ (Ȯ. ȝȹȷȼȵ), ȓȸȼȽȳȽȾȽ ɀȳȷȳȳ ȸȰȿȽȳ Ȝș țȋȘ (Ȯ. ȝȹȷȼȵ), ʊʦʤʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʘʜʠʦʪʝʭʥʠʢʠ (ʛ.ʊʦʤʩʢ), ȎȘȞȕ ȜȳȬȳȻȼȵȳȴ ȸȫȾɂȸȹ-ȳȼȼȶȰȯȹȭȫȽȰȶɇȼȵȳȴ ȳȸȼȽȳȽȾȽ ȼȰȶɇȼȵȹȮȹ ɀȹȲɊȴȼȽȭȫ ȳ 
ȽȹȻȿȫ (Ȯ. ȝȹȷȼȵ). 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʈʘʙʦʪʘ ʩʠʤʧʦʟʠʫʤʘ ʰʣʘ ʚ ʪʝʯʝʥʠʝ ʯʝʪʳʨʝʭ ʜʥʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ 21 ʩʝʢʮʠʠ ʠ çʂʨʫʛʣʦʤʫ ʩʪʦʣʫè. 

ʋʥʠʢʘʣʴʥʦʩʪʴ ʵʪʦʛʦ ʩʠʤʧʦʟʠʫʤʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʧʨʦʭʦʜʠʣ ʧʦ ʚʩʝʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʥʘʫʯʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ, ʧʦ ʤʝʪʦʜʘʤ ʧʦʠʩʢʦʚ ʠ ʨʘʟʚʝʜʢʠ ʚʩʝʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʪʝʭʥʠʢʠ ʨʘʟʚʝʜʢʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʨʘʟʨʘʙʦʪʢʠ ʠ ʜʦʙʳʯʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ, ʚʢʣʶʯʘʷ 

ʢʦʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʚ ʛʝʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʦʙʣʝʤʘʤ ʠ ʢʦʤʧʣʝʢʩʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʧʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫ, ʧʨʠʨʦʜʦʨʝʩʫʨʩʥʦʤʫ ʧʨʘʚʫ 

ʠ ʵʢʦʥʦʤʠʢʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ. ʋʯʘʩʪʚʦʚʘʣʠ ʚ ʩʠʤʧʦʟʠʫʤʝ ʣʫʯʰʠʝ ʩʪʫʜʝʥʪʳ ʠ ʤʦʣʦʜʳʝ ʥʘʫʯʥʳʝ ʢʘʜʨʳ 

ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ɼʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ. ʅʘ ʩʠʤʧʦʟʠʫʤʝ ʚ ʜʦʢʣʘʜʘʭ ʦʩʚʝʱʘʣʠʩʴ 

ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʝʡʰʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʨʠʛʠʥʘʣʴʥʳʭ 

ʤʝʪʦʜʦʚ ʠʥʪʝʨʧʨʝʪʘʮʠʡ; ʨʝʟʫʣʴʪʘʪʳ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; 

ʜʦʩʪʠʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʛʝʦʣʦʛʠʠ, ʥʝʬʪʝʛʘʟʦʜʦʙʳʯʠ ʠ ʛʝʦʵʢʦʣʦʛʠʠ; 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʦʙʟʦʨʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʣʠʯʥʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʦʙʣʝʤʘʤ ʠ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʊʝʤʘʪʠʢʘ ʜʦʢʣʘʜʦʚ ʦʭʚʘʪʳʚʘʝʪ ʚʘʞʥʝʡʰʠʝ ʧʨʦʙʣʝʤʳ ʠ ʥʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʩʪʨʘʪʠʛʨʘʬʠʠ, 

ʧʘʣʝʦʥʪʦʣʦʛʠʠ, ʪʝʢʪʦʥʠʢʠ, ʠʩʪʦʨʠʯʝʩʢʦʡ ʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʣʦʛʠʠ, ʤʠʥʝʨʘʣʦʛʠʠ, ʛʝʦʭʠʤʠʠ, ʧʝʪʨʦʛʨʘʬʠʠ, 

ʣʠʪʦʣʦʛʠʠ, ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʤʝʪʘʣʣʦʛʝʥʠʠ, ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʠ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ, ʛʝʦʬʠʟʠʢʠ, ʥʝʬʪʷʥʦʡ 

ʛʝʦʣʦʛʠʠ, ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʩʳʨʴʷ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʛʝʦʣʦʛʠʠ, ʢʦʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʝʬʪʝʛʘʟʦʧʨʦʤʳʩʣʦʚʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʝʭʥʠʢʝ ʠ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʚʝʜʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʪʚʝʨʜʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʜʦʙʳʯʠ, 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʭʨʘʥʝʥʠʷ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ, ʛʦʨʥʦʛʦ ʜʝʣʘ, ʛʝʦʵʢʦʣʦʛʠʠ, ʛʠʜʨʦʛʝʦʵʢʦʣʦʛʠʠ, ʦʭʨʘʥʳ ʠ 

ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, 

ʛʦʨʥʦʛʦ ʠ ʧʨʠʨʦʜʦʨʝʩʫʨʩʥʦʛʦ ʧʨʘʚʘ, ʘ ʪʘʢʞʝ ʧʨʦʙʣʝʤʳ ʵʢʦʥʦʤʠʢʠ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʈʦʩʩʠʠ ʠ 

ʩʪʨʘʥ ʉʅɻ. ɼʣʷ ʫʯʘʩʪʥʠʢʦʚ, ʜʝʣʘʚʰʠʭ ʜʦʢʣʘʜʳ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʠ ʥʝʤʝʮʢʦʤ ʷʟʳʢʘʭ, ʨʘʙʦʪʘʣʘ ʩʧʝʮʠʘʣʴʥʘʷ ʩʝʢʮʠʷ. 

XVII  ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʠʤʧʦʟʠʫʤ ʪʨʘʜʠʮʠʦʥʥʦ ʦʪʢʨʳʣ ʧʨʦʨʝʢʪʦʨ-ʜʠʨʝʢʪʦʨ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɸ.ʖ. ɼʤʠʪʨʠʝʚ. ʇʝʨʝʜ 

ʫʯʘʩʪʥʠʢʘʤʠ ʩʠʤʧʦʟʠʫʤʘ ʥʘ ʦʪʢʨʳʪʠʠ ʢʘʞʜʦʡ ʩʝʢʮʠʠ ʚʳʩʪʫʧʠʣʠ ʚʝʜʫʱʠʝ ʫʯʝʥʳʝ, ʧʨʦʬʝʩʩʦʨʘ, ʢʦʪʦʨʳʝ 

ʦʩʚʝʪʠʣʠ ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʚ XXI  ʚʝʢʝ ʧʦ ʢʘʞʜʦʤʫ ʠʟ 21-ʛʦ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʝʢʮʠʡ. 

ɼʦʢʣʘʜʳ ʫʯʝʥʳʭ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʜʘʥʥʦʤ ʩʙʦʨʥʠʢʝ. 

ʅʘʫʯʥʳʡ ʫʨʦʚʝʥʴ ʜʦʢʣʘʜʦʚ ʦʯʝʥʴ ʚʳʩʦʢ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʦʪʣʠʯʘʶʪʩʷ ʥʦʚʠʟʥʦʡ ʠ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴʶ 

ʠʜʝʡ, ʘ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʦʪʢʨʳʪʠʷ. ɼʦʣʦʞʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʣʫʯʰʠʭ 

ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʫʘʣʴʥʳ, ʦʪʨʘʞʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʢ ʚ ʦʙʣʘʩʪʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʢ, ʪʘʢ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʤʝʶʪ ʠ ʚʘʞʥʦʝ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ, ʠ ʧʨʠ 

ʜʘʣʴʥʝʡʰʝʡ ʥʘʫʯʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʜʠʩʩʝʨʪʘʮʠʡ ʥʘ ʩʦʠʩʢʘʥʠʝ 

ʫʯʝʥʳʭ ʩʪʝʧʝʥʝʡ, ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ. ʄʥʦʛʠʝ ʜʦʢʣʘʜʳ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʭʦʟʜʦʛʦʚʦʨʥʳʭ ʅʀʈ, 

ʛʦʩʙʶʜʞʝʪʥʳʭ ʅʀʈ, ʚʳʧʦʣʥʷʝʤʳʭ ʧʦ ʛʨʘʥʪʘʤ, ʥʘʫʯʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʈʦʩʩʠʡʩʢʦʛʦ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʦʙʣʘʩʪʥʦʛʦ 

ʫʨʦʚʥʝʡ, ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʠʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦ ʨʷʜʫ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʦʚ ʠʤʝʶʪ ʧʘʪʝʥʪʳ ʠ ʣʠʮʝʥʟʠʠ. 

ɸʚʪʦʨʳ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʥʘ XVII  ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʩʠʤʧʦʟʠʫʤʝ ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ çʇʨʦʙʣʝʤʳ 

ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨè ï 2013 ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚʣʘʜʝʥʠʝ ʩʘʤʳʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʦʙʣʘʩʪʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʦʠʩʢʦʚ ʠ ʨʘʟʚʝʜʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʦʚʨʝʤʝʥʥʳʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩ ʰʠʨʦʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ 

ʧʝʨʩʦʥʘʣʴʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ, ʘ ʪʘʢʞʝ ʥʦʚʝʡʰʘʷ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʘʷ ʛʝʦʬʠʟʠʯʝʩʢʘʷ ʘʧʧʘʨʘʪʫʨʘ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʫʯʘʩʪʥʠʢʘʤʠ ʩʠʤʧʦʟʠʫʤʘ. ʅʘ ʩʝʢʮʠʠ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʧʫʪʥʠʢʦʚʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʤʦʨʩʢʦʡ ʛʨʘʚʠʤʝʪʨʠʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʰʝʣʴʬʦʚʦʡ ʟʦʥʳ, ʥʘʫʯʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʤʝʪʦʜʠʢʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʠ ʧʦʠʩʢʘʭ ʠ ʨʘʟʚʝʜʢʠ ʨʫʜʥʳʭ 

ʠ ʥʝʬʪʝʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ/ ʢʘʢ ʥʘʟʝʤʥʳʤʠ, ʪʘʢ ʠ ʩʢʚʘʞʠʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. ɺ ʨʷʜʝ ʨʘʙʦʪ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʞʝ ʥʦʚʝʡʰʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ (ʄʂʕ) ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʧʦʣʝʡ ʚ ʦʙʩʘʞʝʥʥʳʭ ʩʢʚʘʞʠʥʘʭ, ʘʪʦʤʥʦ-ʵʤʠʩʠʦʥʥʘʷ ʩʧʝʢʪʨʦʤʝʪʨʠʷ ʩ ʠʥʜʫʢʪʠʚʥʦ ʩʚʷʟʥʦʡ ʧʣʘʟʤʝʥʥʳʡ, ʤʝʪʦʜ 

ʣʘʟʝʨʥʦʛʦ ʤʠʢʨʦʘʥʘʣʠʟʘ ʠ ʪ.ʧ. ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʦʢʣʘʜ ʃ. ʉ. ʆʢʩ, ʚʝʜʫʱʝʛʦ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʆʆʆ çʅʂ 

ʈʦʩʥʝʬʪʴè (ʛ. ʂʨʘʩʥʦʜʘʨ): çʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ɻʀʉ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʣʠʪʦʣʦʛʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʦʞʥʦʧʦʩʪʨʦʝʥʥʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʥʘ ʧʨʠʤʝʨʝ ʦʜʥʦʛʦ ʠʟ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʦʡ ʧʨʦʚʠʥʮʠʠè. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ ʚ ʢʘʨʙʦʥʘʪʥʦʤ ʨʘʟʨʝʟʝ ʠ ʤʝʪʦʜʠʢʘ ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʘʷ ʠʟʚʣʝʯʴ ʤʘʢʩʠʤʫʤ 

ʠʥʬʦʨʤʘʮʠʠ. ʀʥʪʝʨʝʩʝʥ ʪʘʢʞʝ ʜʦʢʣʘʜ ʩʪʫʜʝʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ ɸ. ʆ. ʈʘʩʪʦʨʛʫʝʚʦʡ: 

çʄʦʜʝʣʠʨʦʚʘʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ ɻʝʨʘʩʠʤʦʚʩʢʦʛʦ ʥʝʬʪʝʢʦʥʜʝʥʩʘʪʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥè, ʚ ʢʦʪʦʨʦʤ ʘʚʪʦʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʧʝʪʨʦʬʠʟʠʢʝ 

ɻʝʨʘʩʠʤʦʚʩʢʦʛʦ ʥʝʬʪʝʢʦʥʜʝʥʩʘʪʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʚʤʝʩʪʥʦ ʩ ʜʘʥʥʳʤʠ ɻʀʉ ʩʦʩʪʘʚʣʷʪʴ 

ʬʠʟʠʢʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠ ʤʥʦʛʠʝ 

ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ. 

ʇʨʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ, ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʭ, ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʠʝ ʥʦʚʝʡʰʠʝ ʤʝʪʦʜʳ, ʢʘʢ ʘʪʦʤʥʘʷ ʘʙʩʦʨʙʮʠʷ, ʥʝʡʪʨʦʥʥʘʷ ʘʢʪʠʚʘʮʠʷ, ʵʤʠʩʩʠʦʥʥʳʡ 

ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ, ʤʠʢʨʦʟʦʥʜʦʚʳʡ ʘʥʘʣʠʟ ʥʘ ʤʠʢʨʦʘʥʘʣʠʟʘʪʦʨʝ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʠʤʧʫʣʴʩʥʦʤ ʦʧʪʠʯʝʩʢʦʤ 

ʩʧʝʢʪʨʦʤʝʪʨʝ, ʧʦʣʫʯʝʥʠʝ ʀʂ-ʩʧʝʢʪʨʦʚ ʧʦʛʣʦʱʝʥʠʷ ʩʪʝʢʦʣ ʚ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ ʦʙʣʘʩʪʠ, ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʝ 
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ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʠʧʦʭʠʤʠʟʤʘ ʤʠʥʝʨʘʣʦʚ, ʘʪʦʤʥʦ-ʵʤʠʩʩʠʦʥʥʘʷ ʩʧʝʢʪʨʦʤʝʪʨʠʷ ʩ ʠʥʜʫʢʪʠʚʥʦ-ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʦʡ, 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʥʝʡʨʦʥʥʦ-ʘʢʪʠʚʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʤʝʪʦʜ ʣʘʟʝʨʥʦʛʦ ʤʠʢʨʦʘʥʘʣʠʟʘ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʤʝʪʦʜʠʢʘʤ ʄ.ɹ. ɹʫʢʘʪʳ, ʠʟʦʪʨʦʧʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʟʫʯʝʥʠʷ 

ʦʙʦʛʘʪʠʤʦʩʪʠ ʢʚʘʨʮʠʪʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʘʵʨʦʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʩ ʫʣʴʪʨʘʟʚʫʢʦʚʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʘ ʦʩʥʦʚʝ ʣʘʟʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ, ʵʣʝʢʪʨʦʥʥʳʡ, ʢʨʠʩʪʘʣʣʦʦʧʪʠʯʝʩʢʠʡ, ʬʦʪʦʣʶʤʠʥʝʩʮʝʥʪʥʳʡ ʘʥʘʣʠʟʳ, ʤʝʪʦʜ 

ʦʩʢʦʣʦʯʥʦʡ f-ʨʘʜʠʦʛʨʘʬʠʠ, ʦʨʠʛʠʥʘʣʴʥʳʝ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʢʝʨʦʛʝʥʘ ʪʠʧʘ-ʇ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʷʜʝʨʥʦ-

ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʘʥʘʣʠʪʠʢʠ ʧʦʨʦʜ, ʤʝʪʦʜʠʢʠ ʚʳʷʚʣʝʥʠʷ ʟʦʥ ʬʣʶʠʜʦʤʠʛʨʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʣʠʪʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʧʦʨʦʜ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ, ʤʝʪʦʜʦʚ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ çHydroGeoè, ʩʢʘʥʠʨʫʶʱʠʝ ʵʣʝʢʪʨʦʥʥʳʝ 

ʤʠʢʨʦʩʢʦʧʳ, ʤʠʢʨʦʘʥʘʣʠʟʘʪʦʨʳ, ʤʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʢʨʠʩʪʘʣʣʦʭʠʤʠʠ ʤʠʥʝʨʘʣʦʚ ʠ ʭʨʦʤʦʬʦʨʦʚ ʵʣʝʤʝʥʪʦʚ ʚ 

ʤʠʥʝʨʘʣʘʭ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ, 

ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʳʡ ʘʥʘʣʠʟ, ʤʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʦʪʜʝʣʴʥʳʭ ʦʪʭʦʜʦʚ ʩ ʮʝʣʴʶ ʧʨʦʛʥʦʟʘ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʮʝʣʷʭ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʠʟʚʣʝʯʝʥʠʝ ʤʠʥʝʨʘʣʦʚ ʧʣʘʪʠʥʦʚʦʡ ʛʨʫʧʧʳ, ʤʝʪʦʜ 

ʢʨʠʦʤʝʪʨʠʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʦʣʝʚʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʚʦʨʦʚ ʛʘʟʦʚʦ-ʞʠʜʢʠʭ ʚʢʣʶʯʝʥʠʡ, Ar-ʤʝʪʦʜ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʘʙʩʦʣʶʪʥʦʛʦ ʚʦʟʨʘʩʪʘ ʦʪʣʦʞʝʥʠʡ ʠ ʤʝʪʦʜ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʘʨʘʤʘʛʥʠʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ ʜʣʷ ʦʮʝʥʢʠ ʩʪʨʫʢʪʫʨʥʦʡ 

ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ ʤʠʥʝʨʘʣʦʚ, ʤʠʢʨʦʪʝʨʤʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʢʨʠʦʪʝʨʤʦʩʪʦʣʠʢʘ 

THMSG-600 (Linkam) ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʣʶʠʜʥʳʭ ʚʢʣʶʯʝʥʠʡ, ʤʝʪʦʜ ʥʘʪʷʞʥʦʛʦ ʩʧʣʘʡʥʘ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʧʘʢʝʪʝ 

ArcGis, ʛʝʦʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʩ ʜʠʩʪʘʥʮʠʦʥʥʳʤʠ, ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ, ʩʪʨʫʢʪʫʨʥʦ-

ʛʠʜʨʦʛʝʦʣʦʛʠʯʠʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʨʘʢʨʘʩʥʳʭ ʩʧʝʢʪʨʦʚ ʪʦʧʘʟʘ ʜʣʷ 

ʧʨʦʛʥʦʟʥʳʭ ʮʝʣʝʡ, ʪʨʝʭʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʤʝʪʦʜʳ ʤʥʦʛʦʤʝʨʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʜʝʰʠʬʨʦʚʘʥʠʝ ʢʦʩʤʦ ï ʠ 

ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ ʠ ʜʨ. ʇʨʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʣʠʩʴ ʫʥʠʢʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʘʭ 

ʦʪʨʘʞʝʥʳ ʥʦʚʳʝ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʪʨʘʞʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʙʠʦʛʝʦʭʠʤʠʠ ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʙʘʟʘʣʴʪʦʠʜʘʭ, ʧʦ ʢʦʪʦʨʳʤ ʙʳʣʘ ʨʘʩʰʠʬʨʦʚʘʥʘ 

ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʠ ʦʙʩʪʘʥʦʚʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʨʦʜ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʵʪʠ ʜʘʥʥʳʝ ʧʨʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʠ ʧʦʠʩʢʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ɺ ʜʨʫʛʦʡ ʯʘʩʪʠ ʜʦʢʣʘʜʦʚ ʧʨʠʚʝʜʝʥʳ 

ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʨʘʥʘ ʠ ʨʫʜʥʳʭ ʪʝʣ. ɺʧʝʨʚʳʝ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ 

ʤʝʪʦʜʠʢʘ ʨʘʟʜʝʣʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʜʠʝʚʳʭ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʨʘʥʦʚʳʭ ʦʨʝʦʣʦʚ ʚʥʫʪʨʠ ʦʜʥʦʛʦ ʨʫʜʥʦʛʦ ʪʝʣʘ. ɺʩʝ 

ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʧʦʟʚʦʣʷʝʪ ʛʨʘʤʦʪʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʩʪʘʥʦʚʢʝ ʧʦʠʩʢʦʚʦ-ʧʨʦʛʥʦʟʥʳʭ ʨʘʙʦʪ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ. ɸʚʪʦʨʘʤʠ ʨʘʟʨʘʙʦʪʘʥʳ ʥʦʚʳʝ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʨʫʜʥʳʭ ʧʦʣʝʡ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʨʘʥʘ, ʟʦʣʦʪʘ, ʞʝʣʝʟʘ, ʘ ʪʘʢʞʝ ʢʚʘʨʮʝʚʦʛʦ ʩʳʨʴʷ. ɺ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʘʭ ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʠʥʝʨʘʣʦʛʠʠ ʫʨʘʥʦʚʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

çʀʥʢʘʡè, ʧʨʦʚʝʜʝʥʦ ʬʘʮʠʘʣʴʥʦʝ ʨʘʩʯʣʝʥʝʥʠʝ ɹʘʢʯʘʨʩʢʦʛʦ ʞʝʣʝʟʦʨʫʜʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɸʚʪʦʨʘʤʠ ʜʘʥʳ ʥʦʚʳʝ 

ʜʘʥʥʳʝ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʛʨʘʥʘʪʦʚ, ʙʠʦʪʠʪʦʚ, ʪʫʨʤʘʣʠʥʦʚ ʠʟ ʛʨʘʥʠʪʦʚ ʠ ʧʝʛʤʘʪʠʪʦʚ, ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘ 

ʧʨʦʤʳʰʣʝʥʥʫʶ ʨʝʜʢʦʤʝʪʘʣʴʥʫʶ ʤʠʥʝʨʘʣʠʟʘʮʠʶ. ɺ ʯʘʩʪʠ ʜʦʢʣʘʜʦʚ ʦʩʚʝʱʝʥʳ ʪʝʨʤʦʙʘʨʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ɺ ʜʨʫʛʦʡ ʯʘʩʪʠ ʜʦʢʣʘʜʦʚ ʧʨʠʚʝʜʝʥʳ ʩʧʦʩʦʙʳ ʜʝʛʘʟʘʮʠʠ ʤʝʪʘʥʘ ʚ ʫʛʦʣʴʥʳʭ ʰʘʭʪʘʭ, 

ʯʪʦ ʩʥʠʞʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʠʩʢʘ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʰʘʭʪʘʭ ʂʫʟʙʘʩʩʘ. ɺʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʧʦʟʚʦʣʷʝʪ 

ʛʨʘʤʦʪʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ ʠ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʚʩʝʭ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʙ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ.  

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚʳʟʚʘʣ ʜʦʢʣʘʜ ɸ.ʀ ʗʣʳʰʝʚʦʡ, ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʭʠʤʠʠ 

ʠʤ. ɸʢʘʜʝʤʠʢʘ ɸ.ʅ. ɿʘʚʘʨʠʮʢʦʛʦ ʋʨʆ ʈɸʅ (ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ): çʇʦʩʪʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʝ (ʭʝʤʦʛʝʥʥʳʝ) 

ʤʠʢʨʦʪʝʢʩʪʫʨʳ ʢʣʘʩʪʦʛʝʥʥʦʛʦ ʢʚʘʨʮʘ ʨʠʬʝʡʩʢʠʭ ʧʝʩʯʘʥʠʢʦʚ ɹʘʰʢʠʨʩʢʦʛʦ ʤʝʛʘʥʪʠʢʣʠʥʦʨʠʷ (ʖʞʥʳʡ ʋʨʘʣ)è. ɺ 

ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʫʥʠʢʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʢʨʦʪʝʢʩʪʫʨ ʢʣʘʩʪʦʛʝʥʥʦʛʦ ʢʚʘʨʮʘ 

ʘʨʭʝʡʩʢʠʭ ʧʦʨʦʜ ʬʫʥʜʘʤʝʥʪʘ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ (ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ). ʇʦʢʘʟʘʥʦ, 

ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʧʦʩʪʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʤʠʢʨʦʪʝʢʩʪʫʨ ʢʣʘʩʪʦʛʝʥʥʦʛʦ ʢʚʘʨʮʘ ʠʟ ʨʠʬʝʡʩʢʠʭ ʧʝʩʯʘʥʠʢʦʚ 

ɹʘʰʢʠʨʩʢʦʛʦ ʤʝʛʘʥʪʠʢʣʠʥʦʨʠʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʵʣʝʤʝʥʪʦʚ ʨʘʩʪʚʦʨʝʥʠʷ ʧʦʜ 

ʜʘʚʣʝʥʠʝʤ, ʢʦʨʨʦʟʠʠ ʟʝʨʝʥ ʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʠʟ ʘʤʦʨʬʥʦʛʦ ʠ ʢʨʠʧʪʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʢʨʝʤʥʝʟʝʤʘ. ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ çʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʡ ʩʠʛʥʘʣè ʚ ʚʠʜʝ ʵʣʝʤʝʥʪʦʚ ʤʠʢʨʦʤʦʨʬʦʣʦʛʠʠ ʟʝʨʝʥ ʥʝ ʩʦʭʨʘʥʠʣʩʷ ʠʣʠ 

ʜʦʩʪʘʪʦʯʥʦ ʠʩʢʘʞʝʥ ʧʨʦʮʝʩʩʘʤʠ ʵʧʠʛʝʥʝʟʘ. ɺ ʮʝʣʦʤ, ʜʣʷ ʮʝʣʝʡ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʦʩʪʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʧʝʩʯʘʥʠʢʦʚ ʥʘʙʣʶʜʘʝʤʳʝ ʤʠʢʨʦʪʝʢʩʪʫʨʳ ʚʳʧʦʣʥʷʶʪ ʚʘʞʥʫʶ ʨʦʣʴ. 

ʀʥʪʝʨʝʩ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʦʢʣʘʜ ʊ.ɸ. ʏʠʢʠʰʝʚʦʡ, ʤʘʛʠʩʪʨʘʥʪʘ ʀʨʢʫʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: 

çʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʠ ʧʦʠʩʢʘʭ ʢʦʨʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʣʘʪʠʥʦʠʜʦʚ ʥʘ ʤʘʩʩʠʚʝ 

ʂʦʥʜʝʨè. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʰʣʠʭʦʚ ʠʟ ʨʦʩʩʳʧʝʡ ʤʘʩʩʠʚʘ ʂʦʥʜʝʨ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʢʘʢ ʠʥʪʝʥʩʠʚʥʦ ʦʢʘʪʘʥʥʫʶ ʧʣʘʪʠʥ ʨʘʟʤʝʨʥʦʩʪʴʶ ʦʪ 

1é2 ʜʦ -0,1 ʤʤ, ʪʘʢ ʠ ʚʝʩʴʤʘ ʙʣʠʟʢʫʶ ʧʦ ʤʦʨʬʦʣʦʛʠʠ, ʮʚʝʪʫ ʠ ʚʳʜʝʣʝʥʠʷʤ ʧʣʘʪʠʥʝ ʠʟ ʢʦʨʝʥʥʦʛʦ ʟʘʣʝʛʘʥʠʷ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʨʦʩʩʳʧʠ ʢʦʣʴʮʘ ʧʣʘʪʠʥʦʠʜʳ ʧʨʠʩʫʪʩʪʚʫʶʪ ʠʟ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʢʦʨʝʥʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ. ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʢʨʫʧʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ ʟʝʨʝʥ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʦʠʩʢʘʭ ʠ ʨʘʟʨʘʙʦʪʢʝ ʜʘʣʴʥʝʡʰʝʡ ʩʭʝʤʳ ʦʙʦʛʘʱʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʩʦʜʝʨʞʘʥʠʷ ʰʣʠʭʦʚʦʡ 

ʧʣʘʪʠʥʳ ʚ ʦʙʲʝʤʝ ʧʦʨʦʜʳ. ʅʘʫʯʥʫʶ ʥʦʚʠʟʥʫ ʥʝʩʝʪ ʥʘʫʯʥʘʷ ʨʘʙʦʪʘ ɸ. ɸ. ʄʷʯʠʥʘ, ʩʪʫʜʝʥʪʘ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʆʮʝʥʢʘ ʩʦʩʪʘʚʘ ʠ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʨʫʜ ɿʘʨʝʯʝʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʝʪʦʜʘʤʠ ʤʥʦʛʦʤʝʨʥʦʡ ʧʨʠʢʣʘʜʥʦʡ ʩʪʘʪʠʩʪʠʢʠè. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʤʥʦʛʦʤʝʨʥʳʭ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʨʝʰʘʶʪ ʧʨʦʙʣʝʤʫ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʪʠʧʦʚ ʨʫʜ ʣʶʙʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʦʙʦʛʘʱʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʨʫʜʳ ʚ ʮʝʣʦʤ. ʀʥʪʝʨʝʩʝʥ ʜʦʢʣʘʜ ʄ. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ɸ. ʈʫʜʤʠʥʘ, ʘʩʧʠʨʘʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʥʘ ʪʝʤʫ: çʌʘʮʠʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʫʜʦʚʤʝʱʘʶʱʠʭ ʛʦʨʠʟʦʥʪʦʚ ɹʘʢʯʘʨʩʢʦʛʦ 

ʞʝʣʝʟʦʨʫʜʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷè. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʜʝʪʘʣʴʥʦʛʦ ʬʘʮʠʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚ 

ʤʘʩʰʪʘʙʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʢʦʣʦʥʦʢ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ. ʅʘʫʯʥʫʶ ʥʦʚʠʟʥʫ ʠ ʥʝʤʘʣʳʡ ʠʥʪʝʨʝʩ ʥʝʩʫʪ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ ʥʘ 2 ʠ 3 

ʩʝʢʮʠʷʭ ʧʦ ʜʘʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. 

ʇʨʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʤʝʪʦʜʳ ʠ 

ʤʝʪʦʜʠʢʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ɺʈʆɺ (ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʷ) ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʜ, ʧʨʠʤʝʥʝʥʦ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ 

(ʧʨʠʤʝʥʝʥʠʝ ʄʈ3-ʧʣʝʝʨʘ ʚ ʢʘʯʝʩʪʚʝ ʫʩʪʨʦʡʩʪʚʘ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʭʨʘʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ), ʠʩʧʦʣʴʟʦʚʘʥ 

ʢʚʘʣʠʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʨʠ ʦʮʝʥʢʝ ʢʣʠʤʘʪʦ-ʢʫʨʦʨʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʬʘʢʪʦʨʦʚ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʫʧʣʦʪʥʝʥʠʷ ʛʨʫʥʪʦʚ ʚ ʦʩʥʦʚʘʥʠʠ ʩʦʦʨʫʞʝʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʝʡʰʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʜʣʷ ʧʨʦʛʥʦʟʘ ʦʩʝʜʘʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʠʟʫʯʝʥʳ ʚʦʧʨʦʩʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ, 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʦʚʝʡʰʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (Abagus, Plaxis, ʢʦʤʧʣʝʢʩ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʛʠʜʨʦʛʝʦʣʦʛʠʠ), ʢʚʘʣʠʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ 

ʦʮʝʥʢʠ ʬʘʢʪʦʨʦʚ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʨʦʪʘʮʠʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʢʘʢ ʧʨʠʨʦʜʥʳʡ ʬʘʢʪʦʨ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʦʥʪʠʯʝʩʢʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʤʝʪʦʜ ʣʘʟʝʨʥʦʛʦ 

ʤʠʢʨʦʘʥʘʣʠʟʘ, ʧʦʪʝʥʮʠʦʤʝʪʨʠʷ, ʘʪʦʤʥʦ ï ʵʤʠʩʩʠʦʥʥʘʷ ʩʧʝʢʪʨʦʤʝʪʨʠʷ ʩ ʠʥʜʫʢʪʠʚʥʦ ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʦʡ, ʘʪʦʤʥʦ-

ʘʜʩʦʨʙʮʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʥʝʡʪʨʦʥʥʦ-ʘʢʪʠʚʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʠ ʜʨ. ʅʘʫʯʥʫʶ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ 

ʟʥʘʯʠʤʦʩʪʴ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʦʢʣʘʜ ɽ.ʉ. ʉʠʜʢʠʥʦʡ, ʘʩʧʠʨʘʥʪʘ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʨʘʩʩʦʣʦʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʊʫʥʛʫʩʩʢʦʛʦ ʘʨʪʝʟʠʘʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘè. 

 ʅʘʫʯʥʫʶ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʦʢʣʘʜ ɿ.ɺ. ʏʝʨʥʳʰʦʚʦʡ, ʘʩʧʠʨʘʥʪʘ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʀʨʢʫʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çɺʝʜʫʱʘʷ ʨʦʣʴ 

ʨʠʬʪʦʛʝʥʝʟʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʥʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘè. ɺ ʜʦʢʣʘʜʝ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʚʳʧʦʣʥʷʝʤʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʦʜʦʣʞʘʶʪ ʨʘʟʚʠʪʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʛʣʘʚʥʦʡ ʨʦʣʠ 

ʨʠʬʪʦʛʝʥʝʟʘ ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʝʛʦ ʧʨʦʮʝʩʩʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʥʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʕʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʷʨʢʦ ʚʳʨʘʞʝʥʦ ʚ ʩʧʝʮʠʬʠʢʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ (ʨʘʟʣʦʤʳ, 

ʚʧʘʜʠʥʳ, ʛʦʨʥʦʝ ʦʙʨʘʤʣʝʥʠʝ), ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʲʝʤ ʵʥʜʦʛʝʥʥʳʭ ʬʣʶʠʜʦʚ, ʛʝʥʝʨʘʮʠʷ ʨʠʬʪʦʛʝʥʥʳʭ ʚʦʜ ʠ ʠʭ 

ʩʤʝʰʝʥʠʝ ʩ ʘʪʤʦʩʬʝʨʥʳʤʠ, ʥʘʩʳʱʝʥʠʝ ʤʠʢʨʦʢʦʤʧʦʥʝʥʪʘʤʠ ʠ ʛʘʟʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʠʩʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʩ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ. ʇʨʠ ʵʪʦʤ 

ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʫʩʪʦʡʯʠʚʘʷ ʚʦ ʚʨʝʤʝʥʠ ʧʨʝʩʥʦʚʦʜʥʦʩʪʴ ʢʘʢ ʚ ʮʝʣʦʤ ʛʠʜʨʦʩʬʝʨʳ ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʪʘʢ ʠ 

ʞʝʤʯʫʞʠʥʳ ʧʣʘʥʝʪʳ ï ʦʟʝʨʘ ɹʘʡʢʘʣ. ʀʥʪʝʨʝʩʝʥ ʪʘʢʞʝ ʜʦʢʣʘʜ ʉ.ɸ. ʃʘʛʫʥʦʚʦʡ, ʩʪʫʜʝʥʪʘ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʏʠʪʘ): çʄʝʨʟʣʦʪʥʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʍʠʘʛʜʠʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʫʨʘʥʘ (ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ)è. ɸʥʘʣʠʟ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʍʠʘʛʜʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʫʨʘʥʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʲʝʢʪʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ɼʦʙʳʯʘ ʫʨʘʥʘ ʤʝʪʦʜʦʤ 

ʧʦʜʟʝʤʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝʤ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʧʨʦʜʫʢʪʠʚʥʦʤ ʛʦʨʠʟʦʥʪʝ. ɺ 

ʧʦʜʟʝʤʥʦʡ ʛʠʜʨʦʩʬʝʨʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʤʠʛʨʠʨʫʶʪ ʩ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ ʠ ʤʦʛʫʪ ʧʦʧʘʜʘʪʴ ʚ ʚʦʜʦʥʦʩʥʳʝ 

ʛʦʨʠʟʦʥʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʉʥʠʞʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʫ 

ʢʦʥʪʨʦʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ. ʄʦʥʠʪʦʨʠʥʛ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʨʦʚʦʜʠʪʩʷ ʩ 

ʮʝʣʴʶ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤʠ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤʠ ʠ ʠʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʦʩʪʦʷʥʠʷ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ, ʚʳʷʚʣʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʭ ʠʟʤʝʥʝʥʠʷ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʭ ʚʨʝʜʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ 

ʦʭʨʘʥʫ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ʀʥʪʝʨʝʩ ʚʳʟʚʘʣ ʪʘʢʞʝ ʜʦʢʣʘʜ ɺ. ɺ. ʄʘʣʳʛʠʥʦʡ, ʄ. ɻ. ʂʘʤʙʘʣʠʥʦʡ (ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʊʇʋ): çʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʢʨʝʤʥʠʷ ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʘʭ ʊʦʤʩʢʦʛʦ ʨʘʡʦʥʘè. ɼʦʢʣʘʜ ʦʪʣʠʯʘʣʩʷ 

ʧʨʦʚʝʜʝʥʠʝʤ ʩʦʙʩʪʚʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʬʦʨʤ ʥʘʭʦʞʜʝʥʠʷ 

ʢʨʝʤʥʠʷ ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʝʜʳ ʠʩʩʣʝʜʫʝʤʳʭ ʚʦʜ. ʉʦʜʝʨʞʘʥʠʝ ʢʨʝʤʥʠʷ ʚ ʦʙʨʘʟʮʘʭ 

ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʤʝʪʨʠʠ (ɸɸʉ) [1]. ɼʘʥʥʫʶ ʤʝʪʦʜʠʢʫ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʨʝʤʥʠʷ ʨʘʟʨʘʙʦʪʘʣʠ ʩʦʪʨʫʜʥʠʢʠ ʇʅʀʃ ʛʠʜʨʦʛʝʦʭʠʤʠʠ ʅʆʎ çɺʦʜʘè ʊʇʋ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʚʩʝ ʬʦʨʤʳ ʢʨʝʤʥʠʷ, ʪ.ʝ. ʦʙʱʠʡ ʢʨʝʤʥʠʡ, ʵʪʦ ʜʦʩʪʠʛʘʝʪʩʷ 

ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʷʤ ʪʝʤʧʝʨʘʪʫʨ (ʧʦʨʷʜʢʘ 3000Áʉ) ʥʘ ʩʪʘʜʠʷʭ (ʧʠʨʦʣʠʟ ʠ ʘʪʦʤʠʟʘʮʠʷ) ʧʨʦʮʝʩʩʘ 

ʠʟʤʝʨʝʥʠʷ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʨʤʳ ʥʘʭʦʞʜʝʥʠʷ ʢʨʝʤʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʤʝʤʙʨʘʥʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʨʘʟʜʝʣʝʥʠʠ ʯʘʩʪʠʮ ʧʦ ʨʘʟʤʝʨʫ. ɺ ʢʦʣʣʦʠʜʥʦʡ ʬʦʨʤʝ ʥʘʭʦʜʠʪʩʷ ʥʝ ʙʦʣʝʝ 10 % ʢʨʝʤʥʠʷ. 

ʇʦʜʘʚʣʷʶʱʘʷ ʬʦʨʤʘ ʢʨʝʤʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʠʩʪʠʥʥʦ ʨʘʩʪʚʦʨʝʥʥʦʡ ʬʦʨʤʝ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʦʧʦʩʪʘʚʣʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʢʨʝʤʥʠʷ ʧʦʩʣʝ ʜʠʘʣʠʟʘ ʩ ʚʘʣʦʚʳʤ ʩʦʜʝʨʞʘʥʠʝʤ. ʇʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠʤʝʝʪ ʜʦʢʣʘʜ ʍʵ ʏʫʥʴʶ 

(ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ): çʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʙʘʩʩʝʡʥʘ ɼʘʪʫʥ ʧʨʦʚʠʥʮʠʠ ʐʘʥʩʠ 

(ʂʠʪʘʡ)è. ɸʚʪʦʨʦʤ ʦʙʩʫʞʜʘʣʘʩʴ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʥʘʣʠʯʠʝʤ ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʘʭ 

ʠʟʫʯʘʝʤʦʡ ʧʨʦʚʠʥʮʠʠ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʳʰʴʷʢʘ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʭʫʜʰʘʶʱʝʛʦ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʪʠʧʫ ʚʦʜʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ 

ʤʘʛʥʠʝʚʳʝ-ʥʘʪʨʠʝʚʳʝ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʦʜʘʭ ʦʪʤʝʯʘʶʪʩʷ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʳʰʴʷʢʘ, ʯʪʦ ʦʪʨʘʞʘʝʪ 

ʩʧʝʮʠʬʠʢʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʝʛʠʦʥʘ. ʇʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʳʰʴʷʢʘ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ 

ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʥʘʩʝʣʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʵʪʫ ʚʦʜʳ ʚ ʧʠʪʴʝʚʳʭ ʮʝʣʷʭ. ɺ ʵʪʠʭ ʨʘʡʦʥʘʭ ʥʝʦʙʭʦʜʠʤʦ 
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ʧʨʦʚʦʜʠʪʴ ʜʝʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʳʰʴʷʢʘ ʠ ʚʳʷʚʣʝʥʠʝ ʦʯʘʛʦʚ ʟʘʛʨʷʟʥʝʥʠʷ. ʀʥʪʝʨʝʩʥʳ ʠ 

ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʦʙʣʘʩʪʠ ʛʝʦʣʦʛʠʠ ʠ ʨʘʟʚʝʜʢʠ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʘʙʦʪʢʠ 

ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Eclipse ʐʣʶʤʙʝʨʞʝ ʠ ʜʨʫʛʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ (ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʜʣʷ ʦʮʝʥʢʠ ʟʘʧʘʩʦʚ ʥʝʬʪʠ, ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʧʦʣʦʞʝʥʠʷ ʚʦʜʦʥʝʬʪʷʥʦʛʦ ʢʦʥʪʘʢʪʘ, ʜʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʪ.ʜ.), ʚ ʪʦʤ ʯʠʩʣʝ ʥʦʚʝʡʰʝʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ CENEX, W-Seis, GeoSeism, SURFER ʠ GridMaster, ʧʦʟʚʦʣʷʶʱʠʝ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ 

ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʤʘʣʦʠʟʫʯʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʦʩʤʦʩʥʠʤʢʠ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ 

ʣʦʚʫʰʝʢ ʥʝʬʪʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʪʠʧʘ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʥʝʬʪʠ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

ʥʝʬʪʝʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ ʠʩʧʦʣʴʟʦʚʘʥʳ ʭʨʦʤʘʪʦʛʨʘʬʠʷ ʠ ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʷ, ʘʪʦʤʥʦ-ʘʜʩʦʨʙʮʠʦʥʥʳʡ 

ʘʥʘʣʠʟ, ʛʘʟʦʚʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ, ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ, ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ, ʣʶʤʠʥʝʩʮʝʥʪʥʘʷ 

ʤʠʢʨʦʩʢʦʧʠʷ, ʨʪʫʪʥʘʷ ʧʦʨʦʤʝʪʨʠʷ ʠ ʜʨ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʪʫʜʝʥʪʦʚ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʦʚʝʜʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʪʝʨʤʦʙʘʨʠʯʝʩʢʠʡ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʡ ʤʝʪʦʜʳ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʘʣʝʦʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʨʘʟʚʠʪʠʷ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʤʝʪʦʜʳ - ʪʝʨʤʦʩʪʠʤʫʣʠʨʦʚʘʥʥʦʡ ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʛʨʫʥʪʦʚ ʧʨʠ ʧʦʠʩʢʘʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʟʘʣʝʞʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ, ʟʘʨʫʙʝʞʥʳʝ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʠʩʪʦʨʠʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʧʨʦʛʥʦʟʘ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ɺ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ ʠ ʩʪʫʜʝʥʪʘʤʠ ʜʦʢʣʘʜʘʭ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ, ɼʥʝʧʨʦʚʦ-ʇʨʠʥʷʪʩʢʦʡ, ʇʨʠʢʘʩʧʠʡʩʢʦʡ, ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʡ, ʘʢʚʘʪʦʨʠʠ 

ʩʝʚʝʨʥʳʭ ʤʦʨʝʡ ʠ ʜʨʫʛʠʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʧʨʦʚʠʥʮʠʡ. ɸʚʪʦʨʘʤʠ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʧʝʨʩʧʝʢʪʠʚ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ï ʚʦʩʪʦʢʘ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʘʢʚʘʪʦʨʠʡ ʩʝʚʝʨʥʳʭ ʤʦʨʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ɸʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ (ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, ʂʘʨʩʢʦʛʦ ʤʦʨʷ ʠ ʤʦʨʷ ʃʘʧʪʝʚʳʭ) ʠ ʛʣʫʙʦʢʦʧʦʛʨʫʞʝʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ɺ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʦʢʣʘʜ ɻ. ɸ. ɸʣʝʢʩʘʰʦʚʦʡ, ʘʩʧʠʨʘʥʪʘ ʀʥʩʪʠʪʫʪʘ 

ʧʨʦʙʣʝʤ ʥʝʬʪʠ ʠ ʛʘʟʘ ʈɸʅ (ʛ. ʅʦʚʦʩʠʙʠʨʩʢ):çșȼȹȬȰȸȸȹȼȽȳ ȶȳȽȹȶȹȮȳɂȰȼȵȹȮȹ ȼȽȻȹȰȸȳɊ ȢȫȴȵȳȸȼȵȹȮȹ ȺȹȯȸɊȽȳɊ, 

ȺȻȳȾȻȹɂȰȸȸȹȮȹ ȵ ɉȮȹ-ȭȹȼȽȹɂȸȹȷȾ ȼȵȶȹȸȾ ȘȰȺȼȵȹ-ȌȹȽȾȹȬȳȸȼȵȹȴ ȫȸȽȰȵȶȳȲɆè. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʣʦʢʘʣʠʟʘʮʠʷ ʟʦʥ ʚʝʥʜʩʢʦʛʦ ʠ 

ʨʠʬʝʡʩʢʦʛʦ ʥʝʬʪʝʛʘʟʦʥʘʢʦʧʣʝʥʠʷ ʥʘ ʏʘʡʢʠʥʩʢʦʤ ʧʦʜʥʷʪʠʠ. ʀʥʪʝʨʝʩʝʥ ʪʘʢʞʝ ʜʦʢʣʘʜ ɺ.ʀ. ʈʝʯʠʥʩʢʦʡ, 

ʤʘʛʠʩʪʨʘʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ: çʄʦʱʥʦʩʪʴ ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʛʝʦʩʠʥʝʢʣʠʟʳ ʢʘʢ ʦʩʥʦʚʥʦʡ ʢʨʠʪʝʨʠʡ 

ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʪʨʝʱʠʥʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʛʦ ʪʠʧʘè. ɺ ʜʦʢʣʘʜʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʩʪʨʦʝʥʠʠ ʟʦʥʳ ʢʦʥʪʘʢʪʘ ʧʘʣʝʦʟʦʡʩʢʠʭ ʠ ʤʝʟʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʚʳʜʝʣʝʥʳ ʟʦʥʳ 

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʨʘʙʦʪʢʠ ʠ ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʷ, ʚʳʜʝʣʝʥ ʥʦʚʳʡ ʪʠʧ ʢʦʣʣʝʢʪʦʨʦʚ ʪʨʝʱʠʥʥʦ-

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʚ ʧʨʝʜʝʣʘʭ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʛʝʦʩʠʥʠʢʣʠʟʳ. ʅʘʫʯʥʫʶ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʥʦʚʠʟʥʫ ʥʝʩʝʪ 

ʜʦʢʣʘʜ ɺ. ɸ. ʂʦʣʝʩʦʚʘ, ʘʩʧʠʨʘʥʪʘ ʠ ʩʪʫʜʝʥʪʘ ɸ. ʉ. ʂʨʠʢʦʪʠʥʘ (ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. 

ʂʨʘʩʥʦʷʨʩʢ): çʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʠ ʠʥʜʝʢʩʘ ʩʤʘʯʠʚʘʝʤʦʩʪʠ ʧʦʨʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʘʥʥʳʭ ʨʪʫʪʥʦʡ ʧʦʨʦʤʝʪʨʠʠè. ʀʥʪʝʨʝʩ ʩʣʫʰʘʪʝʣʝʡ ʚʳʟʚʘʣ ʜʦʢʣʘʜ ʘʩʧʠʨʘʥʪʘ ʀʚʘʥʦ ï ʌʨʘʥʢʦʚʩʢʦʛʦ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʥʝʬʪʠ ʠ ʛʘʟʘ (ʋʢʨʘʠʥʘ) ɺ. ʉ. ɹʦʥʜʘʨʯʫʢʘ çʇʝʨʩʧʝʢʪʠʚʳ ʧʦʠʩʢʦʚ ʠ 

ʨʘʟʚʝʜʢʠ ʛʘʟʘ ʠʟ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʥʠʞʥʝʛʦ ʤʝʣʘ ɿʘʧʘʜʥʦ ï ʋʢʨʘʠʥʩʢʦʛʦ ʙʠʪʫʤʥʦ ï 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʛʦ ʨʝʛʠʦʥʘè. ʀʥʪʝʨʝʩʝʥ ʪʘʢʞʝ ʜʦʢʣʘʜ ʉ. ʅ. ʇʦʧʦʚʘ, ʢ.ʛ.-ʤ.ʥ., ʩʪʘʨʰʝʛʦ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ 

ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʥʝʬʪʠ ʠ ʛʘʟʘ ʈɸʅ (ʛ. ʄʦʩʢʚʘ): çɻʝʦʭʠʤʠʯʝʩʢʠʝ ʠ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ, ʚʦʟʥʠʢʘʶʱʠʝ 

ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʧʣʘʩʪʦʚʳʭ ʠ ʥʘʛʥʝʪʘʝʤʳʭ ʚʦʜ ʩ ʪʨʝʱʠʥʦʚʘʪʳʤʠ ʢʘʨʙʦʥʘʪʥʳʤʠ ʢʦʣʣʝʢʪʦʨʘʤʠ è. ɺ ʜʘʥʥʦʤ 

ʥʘʫʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʙʳʣʦ ʤʥʦʛʦ ʘʢʪʫʘʣʴʥʳʭ ʠʥʪʝʨʝʩʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʩʦʦʙʱʝʥʠʡ. 

ʇʦ ʥʘʫʯʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʣʦʛʠʠ, ʧʘʣʝʦʥʪʦʣʦʛʠʠ ʠ ʩʪʨʘʪʠʛʨʘʬʠʠ ʘʚʪʦʨʘʤʠ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʥʦʚʝʡʰʠʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʥʦʚʝʡʰʠʝ ʧʨʦʛʨʘʤʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʙʨʘʙʘʪʳʚʘʪʴ ʘʵʨʦʬʦʪʦ- ʠ ʢʦʩʤʦʩʥʠʤʢʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʦʛʥʦʟʦʤ. ʇʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʣʘʩʪʝʨʥʳʡ ʤʝʪʦʜ, ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ, ʘ ʪʘʢʞʝ ʢʣʘʩʩʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʝʪʦʜʳ ʵʣʝʢʪʨʦʥʥʦ-ʧʘʨʘʤʘʛʥʠʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ (ʕʇʈ), ʥʝʡʪʨʦʥʥʦ-ʘʢʪʠʚʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ, 

ʤʝʪʦʜ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʘʥʘʣʠʟ ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ ʠ 

ʢʦʩʤʦʩʥʠʤʢʦʚ. ɺ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʧʨʠʥʮʠʧʘ 

ʩʠʤʤʝʪʨʠʠ ʇʴʝʨʘ-ʂʶʨʠ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʦʨʤ ʠ ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ ʦʪʨʷʜʘ ʬʫʟʫʣʠʥʠʜ ʠ ʪ.ʜ. ɺ ʨʘʙʦʪʘʭ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʦʚʝʡʰʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʱʝʩʪʚ ʧʦʨʦʜ ʥʘ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʙʘʟʝ ʉʆ ʈɸʅ ʠ 

ʄʶʥʩʪʝʨʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʦʧʨʝʜʝʣʝʥʠʷ ʘʙʩʦʣʶʪʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦʨʦʜ, ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʪ.ʜ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʜʥʘ ʠʟ ʣʫʯʰʠʭ ʨʘʙʦʪ ï ʨʘʙʦʪʘ 

ʠʥʞʝʥʝʨʘ ɸ. ɸ. ɻʦʨʙʘʪʦʚʘ çʋʪʦʯʥʝʥʠʝ ʦʙʩʪʘʥʦʚʦʢ ʩʝʜʠʤʝʥʪʘʮʠʠ ʜʣʷ ʢʦʨʨʝʣʷʮʠʠ ʨʘʟʨʝʟʦʚ ʩʢʚʘʞʠʥ (ʥʘ ʧʨʠʤʝʨʝ 

ʛʨʫʧʧʳ ʧʣʘʩʪʦʚ ɸʉ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʫʨʛʫʪʩʢʦʛʦ ʩʚʦʜʘ)è (ʆɸʆ çʊʦʤʩʢ ʅʀʇʀ ʥʝʬʪʴè). ɺ ʜʦʢʣʘʜʝ ʜʘʥʘ 

ʩʦʙʩʪʚʝʥʥʘʷ ʦʨʠʛʠʥʘʣʴʥʘʷ ʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʪʦʜʠʢʘ ʚʳʜʝʣʝʥʠʷ ʩʫʙʦʙʩʪʘʥʦʚʦʢ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʨʨʠʛʝʥʥʳʭ ʦʩʘʜʢʦʚ ʚ ʢʣʶʯʝ ʥʦʚʦʛʦ ʠʭ ʧʦʥʠʤʘʥʠʷ ʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ. ɼʘʥʥʳʡ 

ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦ ʥʦʚʦʤʫ ʟʘʥʷʪʴʩʷ ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ çʥʝʤʳʭè ʪʦʣʱ ʚ 

ʨʘʡʦʥʘʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʀʥʪʝʨʝʩʝʥ ʪʘʢʞʝ ʜʦʢʣʘʜ ɼ. ɻ. ʄʘʣʠʢʦʚʘ, ʘʩʧʠʨʘʥʪʘ ʊʦʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ: çʕʢʦʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʡ ʪʝʨʝʦʬʘʫʥʳ ʢʦʤʧʣʝʢʩʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫ ʩ. 

ʅʦʚʦʩʝʣʦʚʦ (ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ)è. ʀʥʪʝʨʝʩ ʚʳʟʚʘʣ ʪʘʢʞʝ ʜʦʢʣʘʜ ʩʪʫʜʝʥʪʘ ʊʦʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ɸ. ɸ. ɾʫʨʘʚʣʝʚʦʡ, ɽ. ʄ. ʉʝʤʝʥʦʚʘ çʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦ ï ʚʝʱʝʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦʨʦʜ 

ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʠ ʩʢʫʯʠʚʘʥʠʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʣʠʪ (ʥʘ ʧʨʠʤʝʨʝ ʄʘʛʠʩʪʨʘʣʴʥʦ ï ʅʠʢʦʣʘʝʚʩʢʦʛʦ ʪʨʘʚʝʨʩʘ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʊʘʪʘʨʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ )è. ʆ ʧʝʨʚʳʭ ʥʘʭʦʜʢʘʭ ʘʚʪʦʨʦʤ ʧʣʘʩʪʦʚʳʭ ʩʪʨʦʤʘʪʠʪʦʚ 

STRATIFERA SP ʚ ʢʘʨʙʦʥʘʪʥʦ ï ʪʝʨʨʠʛʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʢʘʨʫʷʨʚʠʥʩʢʦʡ ʩʚʠʪʳ ʧʦʣʫʦʩʪʨʦʚʘ çʉʨʝʜʥʠʡè 

(ʩʝʚʝʨʥʦʝ ʧʦʙʝʨʝʞʴʝ ʂʦʣʴʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ), ʜʦʣʦʞʠʣ ʖ. ɺ. ʄʠʭʘʡʣʝʥʢʦ (ʋʭʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ). ʀʥʪʝʨʝʩʥʳ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ. 

ɺ ʩʝʢʮʠʠ çʂʦʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʝʪʦʜʳ, ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʩʧʝʢʪʠʚʳè ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʜʦʢʣʘʜʳ ʘʢʪʫʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʨʝʰʝʥʠʷ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʛʝʦʣʦʛʠʠ, 

ʛʝʦʭʠʤʠʠ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʦʭʨʘʥʳ ʠ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʘʭ 

ʦʪʨʘʞʝʥʳ ʨʘʟʨʘʙʦʪʘʥʥʳʝ, ʩʦʙʩʪʚʝʥʥʦ ʩʘʤʠʤʠ ʘʚʪʦʨʘʤʠ, ʥʦʚʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʪʝʨʨʠʪʦʨʠʡ, ʜʠʥʘʤʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ ʩʦʣʷʥʳʭ ʨʫʜʥʠʢʦʚ, ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʘ ʨʫʜʥʳʭ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ ʠ ʧʦʠʩʢʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ. 

ɸʚʪʦʨʳ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ: 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ, ʣʠʥʝʘʤʝʥʪʥʳʡ ʘʥʘʣʠʟ, ʤʝʪʦʜʳ ʫʣʫʯʰʝʥʠʷ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʧʨʝʜʠʩʢʨʝʪʠʟʘʮʠʠ ʨʘʩʪʚʦʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʦʚ ʠʥʪʝʨʝʩʝʥ ʜʦʢʣʘʜ 

ɸ.ʖ. ʉʠʤʦʥʦʚʦʡ, ʠʥʞʝʥʝʨʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ʆʆʆ çɿʋʄʂ-ʀʥʞʠʥʠʨʠʥʛè (ʛ. ʇʝʨʤʴ): çɺʟʘʠʤʦʩʚʷʟʴ 

ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʚ ʢʘʣʠʡʥʳʭ ʨʫʜʥʠʢʘʭ ʩ ʢʦʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠè, ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʜʘʥʥʳʝ ʠ ʯʝʪʢʦ ʧʨʦʩʣʝʞʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʩ ʢʦʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʀʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ɼ.ʅ. ɹʫʨʝʪʝʢʦʚʦʡ, ʠʥʞʝʥʝʨʘ ʀʥʩʪʠʪʫʪʘ ʥʦʦʩʬʝʨʳ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʎʝʥʪʨʘ 

ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ ʂʘʟʘʭʩʪʘʥʘ (ʛ. ɸʣʤʘʪʳ): çʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʜʣʷ ʧʦʠʩʢʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚè. ʀʥʪʝʨʝʩʝʥ ʪʘʢʞʝ ʜʦʢʣʘʜ ɼ.ɸ. ʏʝʨʜʘʥʮʝʚʦʡ, 

ʩʪʫʜʝʥʪʘ ʀʇʈ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʂʦʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʂʘʟʘʥʩʢʦʡ ʧʣʦʱʘʜʠ 

(ʶʛʦ-ʚʦʩʪʦʢ ʅʶʛʦʣʴʩʢʦʡ ʚʧʘʜʠʥʳ)è. ɺ ʜʦʢʣʘʜʝ ʅ.ʌ. ʉʪʦʣʙʦʚʦʡ, ʜʦʮʝʥʪʘ ʀʇʈ ʊʇʋ, ʉ.ʅ. ɸʢʩʝʥʦʚʘ, ʩʪʫʜʝʥʪʘ 

ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çɺʘʥʢʦʨʩʢʠʡ ʤʝʪʝʦʨʠʪ ʠ ʝʛʦ ʟʘʛʘʜʢʘè 

ʦʧʠʩʘʥ ʥʘʡʜʝʥʥʳʡ ʘʚʪʦʨʘʤʠ ʤʝʪʝʦʨʠʪ ʚ ʢʝʨʥʝ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʥʘ ʛʣʫʙʠʥʝ 1001 ʤ, ʥʘ ʛʨʘʥʠʮʝ ʚʝʨʭʥʝʛʦ ʠ 

ʥʠʞʥʝʛʦ ʦʪʜʝʣʦʚ ʤʝʣʦʚʦʡ ʩʠʩʪʝʤʳ, ʩ ʚʦʟʨʘʩʪʦʤ ʦʪʣʦʞʝʥʠʡ 97 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ. ʀʟʫʯʝʥʠʝ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ, ʘ ʪʘʢʞʝ ʵʣʝʤʝʥʪʦʚ-ʧʨʠʤʝʩʝʡ ʧʦʜʪʚʝʨʜʠʣʦ ʝʛʦ ʥʝʟʝʤʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʥ ʦʪʥʦʩʠʪʩʷ 

ʢ ʧʦʜʢʣʘʩʩʫ ʫʛʣʠʩʪʳʭ ʭʦʥʜʨʠʪʦʚ ʠ ʯʪʦ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʝʛʦ ʩʚʷʟʘʥʦ ʩ ʢʦʤʝʪʘʤʠ ʠʣʠ ʧʦʷʩʦʤ ʘʩʪʝʨʦʠʜʦʚ. 

ɺ ʨʷʜʝ ʜʦʢʣʘʜʦʚ ʩʪʫʜʝʥʪʦʚ ʥʘ ʜʘʥʥʦʡ ʩʝʢʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʩʪʦʨʠʷ ʨʦʞʜʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʢʦʩʤʦʥʘʚʪʠʢʠ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʢʘʟʘʥʘ ʨʦʣʴ ʨʫʩʩʢʠʭ ʠ ʩʦʚʝʪʩʢʠʭ ʫʯʝʥʳʭ, ʘ ʪʘʢʞʝ ʨʘʩʩʢʘʟʘʥʦ ʦ ʚʢʣʘʜʝ ʫʯʝʥʳʭ ʊʦʤʩʢʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʨʘʟʚʠʪʠʠ ʢʦʩʤʦʥʘʚʪʠʢʠ, ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ, ʚ ʠʟʫʯʝʥʠʠ ʠ ʦʩʚʦʝʥʠʠ ʢʦʩʤʦʩʘ. 

ʀʥʪʝʨʝʩʥʦ ʨʘʩʩʢʘʟʘʥʦ ʦ ʨʦʣʠ ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʟʥʳʭ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʦ 

ʟʥʘʯʠʤʦʩʪʠ ʩʝʛʦʜʥʷ ʠʭ ʚ ʛʝʦʣʦʛʠʠ. 

ɺ ʩʝʢʮʠʠ çɿʝʤʣʝʫʩʪʨʦʡʩʪʚʦ. ʅʘʫʢʘ ʠ ʧʨʘʢʪʠʢʘè ʜʦʢʣʘʜʳ ʚʳʧʦʣʥʝʥʳ ʩʪʫʜʝʥʪʘʤʠ ʠ ʤʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ 

ʥʘ ʚʳʩʦʢʦʤ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʭ ʩʦʩʪʦʠʪ ʚ ʨʝʰʝʥʠʠ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ 

ʦʙʣʘʩʪʠ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʛʝʦʜʝʟʠʠ, ʢʘʨʪʦʛʨʘʬʠʠ, ʛʝʦʵʢʦʣʦʛʠʠ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ 

ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʦʢʣʘʜʳ ʠʤʝʶʪ ʥʝʩʦʤʥʝʥʥʫʶ ʥʘʫʯʥʫʶ ʥʦʚʠʟʥʫ. ʆʥʠ ʦʪʨʘʞʘʶʪ ʨʝʟʫʣʴʪʘʪʳ 

ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʩʨʝʜ ʠ ʧʨʝʜʣʦʞʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʜʦʢʣʘʜʦʚ ʧʦʩʚʷʱʝʥʘ ʧʨʦʚʝʜʝʥʠʶ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ 

ʨʘʙʦʪ ʚ ʧʨʝʜʝʣʘʭ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʚ ʨʘʡʦʥʘʭ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʩʦʙʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʦʥ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ. ʏʘʩʪʴ ʜʦʢʣʘʜʦʚ ʧʦʩʚʷʱʝʥʘ ʩʪʘʥʦʚʣʝʥʠʶ ʟʝʤʝʣʴʥʦ-ʠʤʫʱʝʩʪʚʝʥʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ʠ ʠʭ ʟʥʘʯʝʥʠʶ ʧʨʠ ʚʝʜʝʥʠʠ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʠ ʥʘ ʧʨʠʤʝʥʝʥʠʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ. ɺ 2013 ʛ. ʨʘʙʦʪʫ ʩʝʢʮʠʠ ʦʪʢʨʳʣ ʧʣʝʥʘʨʥʳʡ ʜʦʢʣʘʜ ʧʨʦʬʝʩʩʦʨʘ ʃʘʪʚʠʡʩʢʦʛʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɺ.ɿ. ɹʘʰʤʘʥʝ (ʃʘʪʚʠʷ), ʢʦʪʦʨʘʷ ʦʩʚʷʪʠʣʘ ʩʠʪʫʘʮʠʶ ʚ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʝ ʚ 

ʩʪʨʘʥʘʭ ɹʘʣʪʠʠ. ʇʣʝʥʘʨʥʳʡ ʜʦʢʣʘʜ ʧʨʦʬʝʩʩʦʨʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ ʆ.ɸ. ʇʘʩʴʢʦ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʣ ʠʩʪʦʨʠʶ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʚ ʈʦʩʩʠʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʜʦʢʣʘʜʳ 

ʫʯʘʩʪʥʠʢʦʚ ʚʳʟʚʘʣʠ ʘʢʪʠʚʥʦʝ ʦʙʩʫʞʜʝʥʠʝ. ɺʳʩʪʫʧʘʶʱʠʤ ʟʘʜʘʚʘʣʠ ʥʝ ʤʝʥʝʝ ʜʝʩʷʪʢʘ ʚʦʧʨʦʩʦʚ ʠ ʧʨʝʜʣʦʞʝʥʠʡ, 

ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʩ ʨʘʟʥʳʭ ʩʪʦʨʦʥ ʦʙʩʫʜʠʪʴ ʧʨʦʙʣʝʤʫ ʠ ʫʚʠʜʝʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ 

ʠʥʪʝʨʝʩʥʳʭ ʜʦʢʣʘʜʦʚ ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʷʚʣʷʝʪʩʷ ʜʦʢʣʘʜ ɸ.ɺ. ɸʣʬʝʨʦʚʦʡ, ʩʪʫʜʝʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʊʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʷ 

ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠè. ʀʥʪʝʨʝʩʥʳ ʪʘʢʞʝ ʜʦʢʣʘʜʳ ɼ.ɼ. ʌʝʜʦʪʦʚʦʡ, ʃ.ɺ. 

ɹʘʙʠʥʦʚʠʯ, ʩʪʫʜʝʥʪʦʚ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʇʨʦʝʢʪ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʩ ʦʩʦʙʳʤ ʨʝʞʠʤʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷè; ʄ.ʉ. 

ɻʦʨʦʭʦʚʦʡ ʩʪʫʜʝʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʜʘʩʪʨʘ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 

ʪʝʨʨʠʪʦʨʠʡè, ʜʦʢʣʘʜ ɽ.ɼ. ɸʚʜʝʝʚʦʡ, ʤʘʛʠʩʪʨʘʥʪʘ ʆʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çɸʥʘʣʠʟ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ 

ʵʢʦʥʦʤʠʢʠè, ʘ ʪʘʢʞʝ ʜʦʢʣʘʜ ʅ.ʉ. ɹʦʙʨʦʚʠʯʘ, ʩʪʫʜʝʥʪʘ ɹʝʣʦʨʫʩʩʢʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ (ɹʝʣʘʨʫʩʴ): 

çʆʧʳʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳʥʢʘ ʟʝʤʣʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴè ʠ ʜʦʢʣʘʜ ɹ.ɺ. ʃʝʪʷʛʠʥʦʡ, ʩʪʫʜʝʥʪʘ 

ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: 

çʅʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʤʦʥʠʪʦʨʠʥʛʫ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡè. ʀʥʪʝʨʝʩʥʳ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ ʥʘ ʜʘʥʥʦʡ 

ʩʝʢʮʠʠ. 

ɺ ʦʙʣʘʩʪʠ ʧʨʦʙʣʝʤ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʦʚʝʡʰʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʪʨʝʭʤʝʨʥʦʛʦ 
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ʇʨʝʜʠʩʣʦʚʠʝ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ECLIPSE 100, GeoQuest, Petrel, Temp 

Test, MS ʆffice, Pipl-Sim; ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʦʙʤʝʥʘ ʚ ʩʢʚʘʞʠʥʝ ʤʝʞʜʫ 

ʪʨʝʭʬʘʟʥʳʤ ʬʣʶʠʜʦʤ ʠ ʧʦʛʨʫʞʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ɸʚʪʦʨʘʤʠ ʧʨʠʤʝʥʝʥ ʥʦʚʳʡ ʤʝʪʦʜ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʥʝʬʪʠ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʢʘʭ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ, ʘ ʪʘʢʞʝ 

ʦʨʠʛʠʥʘʣʴʥʳʡ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʟʘʤʝʨʟʘʥʠʷ ʧʝʨʝʧʫʩʢʥʳʭ ʢʣʘʧʘʥʦʚ ʧʨʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʩʧʦʩʦʙʘʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ. ʀʩʧʦʣʴʟʦʚʘʥ ʦʨʠʛʠʥʘʣʴʥʳʡ ʩʧʦʩʦʙ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʚʳʩʦʢʦʦʙʚʦʜʥʳʭ 

ʩʢʚʘʞʠʥ, ʦʨʠʛʠʥʘʣʴʥʳʡ ʤʝʪʦʜ ʬʦʪʦʥʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ, 

ʧʨʠʤʝʥʝʥ ʚʠʙʨʘʮʠʦʥʥʦʡ ʤʝʪʦʜ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʚʦʡʩʪʚ ʥʝʬʪʷʥʳʭ ʩʠʩʪʝʤ ʚ ʦʙʣʘʩʪʠ ʚʦʜʦʥʝʬʪʷʥʦʛʦ ʢʦʥʪʘʢʪʘ, 

ʤʝʪʦʜ ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʤʧʫʣʴʩʥʦʛʦ ʥʝʡʪʨʦʥʥʦʛʦ ʛʘʤʤʘ-ʢʘʨʦʪʘʞʘ, ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʛʦ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʨ. ʄʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ ʠ ʛʘʟʘ ʚ ʧʣʘʩʪʝ, ʧʨʦʚʝʜʝʥʦ ʨʝʰʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʦʚ ʬʠʣʴʪʨʘʮʠʠ ʠ ʧʦʚʳʰʝʥʠʶ ʪʦʯʥʦʩʪʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ, ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʧʨʦʛʨʘʤʤʥʳʝ 

ʩʨʝʜʩʪʚʘ ʜʣʷ ʪʨʝʭʤʝʨʥʦʛʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ (Eclipse 

100t, GeoQuest, Petrel, Tempes). ʂʨʦʤʝ ʪʦʛʦ, ʫʯʘʩʪʥʠʢʘʤʠ ʩʠʤʧʦʟʠʫʤʘ ʧʨʝʜʣʦʞʝʥʘ ʤʝʭʘʥʠʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʣʠʬʪʘ ʩʢʚʘʞʠʥʳ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʦʚʤʝʩʪʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʛʘʟʦʚʦʡ ʰʘʧʢʠ ʠ ʦʪʦʨʦʯʢʠ ʚʳʩʦʢʦʚʷʟʢʦʡ ʥʝʬʪʠ; 

ʦʨʠʛʠʥʘʣʴʥʘʷ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʨʘʪʝʛʠʠ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩ ʘʥʘʣʠʟʦʤ ʨʠʩʢʦʚ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ; ʦʨʠʛʠʥʘʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʚʳʪʝʩʥʝʥʠʷ ʥʝʬʪʠ ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʧʦʟʠʮʠʷʤʠ ʠʟ ʨʝʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʢʝʨʥʘ. ɺ ʨʘʙʦʪʘʭ ʠʩʧʦʣʴʟʦʚʘʥʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʠ ʬʠʟʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʥʝʬʪʝʠʟʚʣʝʯʝʥʠʷ, ʧʨʦʚʝʜʝʥʳ ʥʘʪʫʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʠ 

ʠʩʧʳʪʘʥʠʷ ʥʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʜʝʡʩʪʚʫʶʱʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ. ʄʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ ʧʨʝʜʣʦʞʝʥʳ 

ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʦʨʠʛʠʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʧʦ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʜʦʙʳʯʠ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʢʚʘʞʠʥ ʥʘ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʥʘ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʧʨʠ ʥʘʣʠʯʠʠ ʦʩʣʦʞʥʝʥʠʡ ʚʳʟʚʘʥʥʳʭ ʘʩʬʘʣʴʪʦʩʤʦʣʦʧʘʨʘʬʠʥʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʨʘʩʩʤʦʪʨʝʥʦ 

ʦʩʣʦʞʥʷʶʱʝʝ ʜʦʙʳʯʫ ʥʝʬʪʠ ʪʝʧʣʦʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʫʟʣʦʚ ʫʩʪʘʥʦʚʢʠ 

ʵʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʦʛʦ ʥʘʩʦʩʘ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʚʳʭʦʜʫ ʠʟ ʩʪʨʦʷ ʧʦʛʨʫʞʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ. ʇʦʩʪʨʦʝʥʘ ʬʠʟʠʯʝʩʢʘʷ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʚʳʥʫʞʜʝʥʥʦʛʦ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ 

ʤʝʞʜʫ ʪʨʝʭʬʘʟʥʳʤ ʧʦʪʦʢʦʤ ʬʣʶʠʜʘ ʠ ʧʦʛʨʫʞʥʳʤ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʚʦʡʩʪʚʘʭ ʬʣʶʠʜʘ 

(ʧʣʦʪʥʦʩʪʠ, ʚʷʟʢʦʩʪʠ, ʛʘʟʦʥʘʩʳʱʝʥʥʦʩʪʠ, ʦʙʚʦʜʥʝʥʥʦʩʪʠ) ʠ ʧʘʨʘʤʝʪʨʘʭ ʧʦʛʨʫʞʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʛʘʙʘʨʠʪʥʳʭ 

ʨʘʟʤʝʨʦʚ ʜʚʠʛʘʪʝʣʷ, ʤʦʱʥʦʩʪʠ, ʜʠʘʤʝʪʨʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ ʠ ʜʨ.). ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ 

ʦʙʫʩʣʦʚʣʝʥʘ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʩʷ ʦʪʢʘʟʦʤ ʜʚʠʛʘʪʝʣʷ ʠ ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ ʧʦ ʧʨʠʯʠʥʝ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ 

ʦʭʣʘʞʜʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ (ʵʤʫʣʴʩʠʡ) ʚʥʫʪʨʠ ʧʣʘʩʪʘ ʤʦʞʝʪ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʧʦʜʚʠʞʥʦʩʪʠ 

ʠʩʭʦʜʥʦʡ ʥʝʬʪʠ, ʪʝʤ ʩʘʤʳʤ, ʫʚʝʣʠʯʠʚʘʷ ʝʝ ʜʝʙʠʪ. ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʨʘʟʨʫʰʝʥʠʷ ʚʦʜʦʥʝʬʪʷʥʳʭ ʵʤʫʣʴʩʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥʘ ʚʳʩʦʢʦʚʷʟʢʘʷ ʥʝʬʪʴ ʋʩʠʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɼʘʥʥʘʷ ʥʝʬʪʴ ʩʦʜʝʨʞʠʪ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʩʤʦʣ ʠ ʘʩʬʘʣʴʪʝʥʦʚ (ʧʨʠʨʦʜʥʳʭ ʵʤʫʣʴʛʘʪʦʨʦʚ), ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʫʩʪʦʡʯʠʚʳʝ ʚʦ ʚʨʝʤʝʥʠ ʵʤʫʣʴʩʠʠ. ʄʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʦʚʳʝ ʤʝʪʦʜʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʮʝʩʩʦʚ ʦʪʣʦʞʝʥʠʷ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʣʝʡ ʠ ʧʦʜʙʦʨʘ ʠʥʛʠʙʠʪʦʨʦʚ ʜʣʷ 

ʙʦʨʴʙʳ ʩ ʵʪʠʤ ʷʚʣʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʦʨʠʛʠʥʘʣʴʥʳʝ ʩʧʦʩʦʙʳ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ. ʃʫʯʰʠʝ ʜʦʢʣʘʜʳ ʩʦʜʝʨʞʘʪ ʨʝʟʫʣʴʪʘʪʳ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ: 1) 

ʫʚʝʣʠʯʝʥʠʝ ʥʝʬʪʝʦʪʜʘʯʠ ʧʣʘʩʪʦʚ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʢʚʘʞʠʥ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʨʘʜʠʘʣʴʥʳʭ ʢʘʥʘʣʦʚ ʤʝʪʦʜʦʤ 

ʛʣʫʙʦʢʦʡ ʛʠʜʨʦʧʝʨʬʦʨʘʮʠʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʢʠʩʣʦʪʥʳʤ ʛʠʜʨʦʨʘʟʨʳʚʦʤ ʧʣʘʩʪʦʚ; 2) ʧʨʦʙʣʝʤʳ 

ʘʜʘʧʪʘʮʠʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʢ ʨʝʘʣʴʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʢʦʥʢʨʝʪʥʳʭ ʟʘʣʝʞʝʡ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ; 3) 

ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʢʚʘʞʠʥʥʦʡ ʜʦʙʳʯʠ ʥʝʬʪʠ (ʟʘʨʝʟʢʘ ʙʦʢʦʚʳʭ 

ʩʪʚʦʣʦʚ, ʫʧʨʘʚʣʷʝʤʦʝ ʙʫʨʝʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ, ʩʦʚʤʝʩʪʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʜʚʫʭ ʦʙʲʝʢʪʦʚ ʠ ʜʨ.; 4) ʧʨʦʙʣʝʤʳ 

ʧʦʚʳʰʝʥʠʷ ʫʩʧʝʰʥʦʩʪʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʛʠʜʨʦʨʘʟʨʳʚʘ ʧʣʘʩʪʘ; 5) ʚʦʧʨʦʩʳ 

ʢʦʥʚʝʨʩʠʠ ʧʦʧʫʪʥʳʭ ʥʝʬʪʷʥʳʭ ʛʘʟʦʚ ʚ ʚʳʩʦʢʦʦʢʪʘʥʦʚʳʝ ʙʝʥʟʠʥʳ ʥʘ ʮʝʦʣʠʪʥʳʭ ʥʘʥʦʢʦʤʧʦʟʠʪʥʳʭ 

ʢʘʪʘʣʠʟʘʪʦʨʘʭ; 6) ʚʣʠʷʥʠʝ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʦʙʣʫʯʝʥʠʷ ʮʝʦʣʠʪʥʳʭ ʥʘʥʦʢʦʤʧʦʟʠʪʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʥʘ ʚʳʭʦʜ ʠ 

ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʞʠʜʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ɺ ʦʜʥʦʤ ʠʟ ʣʫʯʰʠʭ ʜʦʢʣʘʜʦʚ ɻʦʨʰʢʦʚʘ ɸ.ʄ., ʘʩʧʠʨʘʥʪʘ ȓȚț 

ȝȚȞ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ ʠ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʥʝʬʪʴ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʜʠʩʧʝʨʩʥʫʶ 

ʩʠʩʪʝʤʫ ʠʣʠ ʤʦʣʝʢʫʣʷʨʥʳʡ ʨʘʩʪʚʦʨ. ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʬʘʟʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤʘʭ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʦʚ ʘʩʩʦʮʠʘʪʦʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʣʷʝʪʩʷ ʥʦʚʘʷ ʥʝʟʘʚʠʩʠʤʘʷ ʧʝʨʝʤʝʥʥʘʷ ï 

ʜʠʩʧʝʨʩʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʨʘʟʤʝʨʫ ʯʘʩʪʠʮ, ʠʟʤʝʥʝʥʠʝ ʢʦʪʦʨʦʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʘʞʥʝʡʰʠʝ 

ʩʚʦʡʩʪʚʘ ʢʦʣʣʦʠʜʥʦ-ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ. ʇʨʷʤʳʝ ʠʟʤʝʨʝʥʠʷ ʨʘʟʤʝʨʦʚ ʘʩʩʦʮʠʘʪʦʚ ʚ ʫʣʴʪʨʘʤʠʢʨʦʛʝʪʝʨʦʛʝʥʥʳʭ ʠ 

ʤʠʢʨʦʛʝʪʝʨʦʛʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʵʪʦʛʦ ʤʝʪʦʜʦʚ ʦʙʳʯʥʦʡ ʦʧʪʠʯʝʩʢʦʡ 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʟʘʪʨʫʜʥʝʥʦ ʠʟ-ʟʘ ʥʠʟʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʧʨʠʙʦʨʦʚ. ɼʣʷ ʨʘʟʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʧʨʝʜʣʦʞʝʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʦʧʪʠʯʝʩʢʦʛʦ ʩʤʝʰʝʥʠʷ ï ʤʝʪʦʜ ʬʦʪʦʥʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ ʚ ʤʦʜʝʣʴʥʳʭ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤʘʭ (ʟʦʣʴ 

ʛʠʜʨʘʪʘ ʦʢʠʩʠ ʞʝʣʝʟʘ ʠ ʟʦʣʴ ʩʝʨʳ) ʥʘ ʧʨʠʙʦʨʝ PhotoCor Complex, ʩ ʜʘʣʴʥʝʡʰʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʨʘʟʤʝʨʦʚ 

ʘʩʩʦʮʠʘʪʦʚ ʘʩʬʘʣʴʪʝʥʦʚ ʚ ʥʝʬʪʠ. ʋʯʘʩʪʥʠʢʘʤʠ ʩʠʤʧʦʟʠʫʤʘ ʧʨʝʜʣʦʞʝʥʘ ʥʦʚʘʷ ʤʝʪʦʜʠʢʘ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʙ 

ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʮʝʩʩʘ ʩʝʜʠʤʝʥʪʘʮʠʠ, ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʤʝʪʦʜ ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʤʧʫʣʴʩʥʦʛʦ, ʥʝʡʪʨʦʥʥʦʛʦ, ʛʘʤʤʘ-ʢʘʨʦʪʘʞʘ ʠ ʜʨ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʜʦʢʣʘʜʘʭ ʦʪʨʘʞʝʥʳ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩʦʙʩʪʚʝʥʥʦ ʩʘʤʠʤʠ ʘʚʪʦʨʘʤʠ ʥʦʚʳʝ ʤʦʜʝʣʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ, ʥʦʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ-ʢʦʣʣʝʢʪʦʨʦʚ ʠ ʥʦʚʳʝ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʦʚ ʜʣʷ ʧʦʜʙʦʨʘ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ. ɺʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʧʦʟʚʦʣʷʝʪ ʚʳʨʘʙʘʪʳʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʩʦʟʜʘʥʠʶ ʦʧʪʠʤʘʣʴʥʳʭ ʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ. ʆʜʥʠʤ ʠʟ ʠʥʪʝʨʝʩʥʳʭ ʜʦʢʣʘʜʦʚ ʷʚʣʷʝʪʩʷ ʜʦʢʣʘʜ ʇ.ʉ. 

ɼʦʟʤʦʨʦʚʘ, ʘʩʧʠʨʘʥʪʘ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʄʝʪʦʜʠʢʘ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʢʦʩʚʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʩʘʜʦʯʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜè. ɺ ʨʘʙʦʪʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʠʥ ʠʟ ʧʦʜʭʦʜʦʚ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʈʦʟʠʥʘ ï ʈʘʤʤʣʝʨʘ ï ɹʝʥʥʝʪʘ ʧʫʪʝʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʧʦʣʫʯʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʤʘʰʠʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʦ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʛʦʨʥʳʭ ʧʦʨʦʜ. ʉʨʝʜʠ ʩʪʫʜʝʥʯʝʩʢʠʭ ʨʘʙʦʪ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤʠ ʷʚʣʷʝʪʩʷ ʜʦʢʣʘʜ 

ʄ.ʉ. ɹʦʣʴʰʘʢʦʚʘ, ʩʪʫʜʝʥʪʘ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʜʦʢʣʘʜ ʥʘ ʪʝʤʫ: çʆ ʷʚʣʝʥʠʠ ʪʝʧʣʦʚʦʛʦ ʫʜʘʨʘ ʚ ʫʩʪʘʥʦʚʢʝ ʵʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʦʛʦ ʥʘʩʦʩʘè. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥ 

ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʩʦʣʝʦʪʣʦʞʝʥʠʡ ʥʘ ʪʝʧʣʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʛʨʫʞʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ (ʇʕɼ) ʚ ʩʦʩʪʘʚʝ 

ʫʩʪʘʥʦʚʢʠ ʵʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʦʛʦ ʥʘʩʦʩʘ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʩʢʚʘʞʠʥʝ ʠ ʩʜʝʣʘʥʳ ʧʦʧʳʪʢʠ ʫʩʪʨʘʥʝʥʠʷ ʜʝʬʝʢʪʦʚ 

ʚ ʩʢʚʘʞʠʥʝ ʩ ʮʝʣʴʶ ʙʝʟʘʚʘʨʠʡʥʦʡ ʨʘʙʦʪʳ. ʀʥʪʝʨʝʩʥʳ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ. 

ɺ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʫʨʝʥʠʷ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʩʢʚʘʞʠʥ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʠʢʠ ʨʘʟʚʝʜʢʠ ʄʇʀ 

ʧʨʠʤʝʥʷʣʩʷ ʚʝʩʴ ʘʨʩʝʥʘʣ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ: ʪʦʥʢʠʝ ʬʠʟʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ (ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʵʤʠʩʩʠʷ, 

ʜʦʟʠʨʦʚʘʥʥʦʝ ʨʘʜʠʘʮʠʦʥʥʦʝ ʦʙʣʫʯʝʥʠʝ), ʩʦʚʨʝʤʝʥʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʘʥʘʣʠʟʦʚ ʥʘ ʕɺʄ, 

ʚʳʷʚʣʝʥʘ ʥʦʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʧʦʣʠʚʠʥʠʣʧʠʨʨʦʣʠʜʦʥʘ ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʦʢ ʚ 

ʪʘʤʧʦʥʘʞʥʳʭ ʨʘʩʪʚʦʨʘʭ, ʠʤʝʶʱʠʭ ʧʦʚʳʰʝʥʥʫʶ ʧʨʦʯʥʦʩʪʴ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʠ ʨʘʚʥʳʝ ʘʜʛʝʟʠʡʥʳʝ ʩʚʦʡʩʪʚʘ, 

ʠʟʤʝʨʝʥʠʝ ʪʝʨʤʦ-ʕɼʉ ʚ ʪʚʝʨʜʦʩʧʣʘʚʥʦʤ ʧʦʨʦʜʦʨʘʟʨʫʰʘʶʱʝʤ ʠʥʩʪʨʫʤʝʥʪʝ, ʦʧʨʝʜʝʣʝʥʠʝ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʠʢʨʦʪʚʝʨʜʦʤʝʨʦʚ, ʪʝʥʟʦʤʝʪʨʠʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʝʞʠʤʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʙʫʨʝʥʠʷ ʩ ʚʳʜʘʯʝʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʢʦʤʧʴʶʪʝʨ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʠʢʘ ʨʝʛʠʩʪʨʘʮʠʠ ʠʤʧʫʣʴʩʥʦʛʦ 

ʨʝʣʘʢʩʘʮʠʦʥʥʦʛʦ ʪʦʢʘ, ʚʦʟʙʫʞʜʘʝʤʦʛʦ ʥʘ ʛʨʘʥʠʮʝ ʛʦʨʥʘʷ ʧʦʨʦʜʘïʨʝʞʫʱʠʡ ʠʥʩʪʨʫʤʝʥʪ ʠ ʜʨ. ʄʦʣʦʜʳʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʪʘʢʠʭ, ʢʘʢ çɸʚʪʦʢʘʜè, çʂʦʤʧʘʩè, ʧʨʦʛʨʘʤʤʳ ʨʘʩʯʝʪʘ ʧʨʦʯʥʦʩʪʠ ʠʟʜʝʣʠʡ ʤʝʪʦʜʦʤ 

ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ çAnsysè, ʧʨʦʛʨʘʤʤʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʦʙʨʘʟʮʦʚ 

ʙʫʨʦʚʦʡ ʪʝʭʥʠʢʠ, ʥʘʧʨʠʤʝʨ çStatisticaè. ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʚʦʡʩʪʚ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʦʤʧʣʝʢʩʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʢʦʤʧʣʝʢʩ ʢʦʥʪʨʦʣʷ ʩʚʦʡʩʪʚ 

ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚ çOFITEè. ɼʣʷ ʢʦʥʪʨʦʣʷ ʧʨʦʮʝʩʩʦʚ ʵʣʝʢʪʨʠʟʘʮʠʠ ʧʦʨʦʜʳ ʥʘ ʢʦʥʪʘʢʪʝ ʩ ʧʦʨʦʜʦʨʘʟʨʫʰʘʶʱʠʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʠ ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ ʧʨʠʤʝʥʷʣʩʷ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʊʇʋ ʥʦʚʳʡ ʤʝʪʦʜ ʟʘʧʠʩʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʪʦʢʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʯʝʨʝʟ ʙʫʨʠʣʴʥʫʶ ʢʦʣʦʥʥʫ. ʉʪʫʜʝʥʪʳ ʊʇʋ ʩʧʨʦʝʢʪʠʨʦʚʘʣʠ ʠ ʩʦʟʜʘʣʠ ʣʘʙʦʨʘʪʦʨʥʫʶ 

ʫʩʪʘʥʦʚʢʫ ʩ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʳʤ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʢʦʤʧʣʝʢʩʦʤ. ʉʪʫʜʝʥʪʘʤʠ ʢʘʬʝʜʨʳ ʙʫʨʝʥʠʷ ʀʇʈ ʊʇʋ 

ʧʦʜʛʦʪʦʚʣʝʥ ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʣʘʙʦʨʘʪʦʨʥʳʡ ʩʪʝʥʜ ʜʣʷ ʧʨʦʚʝʨʢʠ ʠ ʦʪʨʘʙʦʪʢʠ ʥʦʚʦʛʦ ʩʧʦʩʦʙʘ ʙʫʨʝʥʠʷ ï 

ʛʠʜʨʦ-ʤʦʥʠʪʦʨʦ-ʘʙʨʘʟʠʚʥʦʛʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʠʜʨʦʤʦʥʠʪʦʨʥʦʛʦ ʜʦʣʦʪʘ ʵʞʝʢʪʦʨʥʦʛʦ ʪʠʧʘ. ʀʤʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʪʘʢʞʝ ʫʥʠʢʘʣʴʥʳʝ ʤʝʪʦʜʠʢʠ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʫʩʪʘʥʦʚʢʠ ʠ ʩʪʝʥʜʳ, ʥʘʧʨʠʤʝʨ, ʫʩʪʘʥʦʚʢʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʮʝʥʠʚʘʪʴ 

ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʙʫʨʝʥʠʷ ʠ ʢʨʝʧʣʝʥʠʷ ʩʢʚʘʞʠʥ, ʥʘ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʣʘʩʪʘ ʚ ʫʩʣʦʚʠʷʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʷʤ ʟʘʣʝʛʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ʥʝʬʪʝʛʘʟʦʚʳʭ 

ʩʢʚʘʞʠʥ ʠ ʫʥʠʢʘʣʴʥʳʡ ʩʪʝʥʜ ʜʣʷ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʛʦ ʙʫʨʝʥʠʷ ʩ ʮʠʨʢʫʣʷʮʠʝʡ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ ʘʙʨʘʟʠʚʥʦʛʦ 

ʧʦʨʦʰʢʘ ʨʵʣʠʪʘ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʦʚ ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ, ʣʠʙʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʙʫʨʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʨʠʛʠʥʘʣʴʥʳʭ ʠʜʝʡ, ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʥʝ ʠʤʝʶʱʠʭ ʘʥʘʣʦʛʦʚ ʚ ʙʫʨʦʚʦʡ ʧʨʘʢʪʠʢʝ. ʊʘʢ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʨʘʟʨʘʙʦʪʘʥʥʫʶ 

ʩʪʫʜʝʥʪʘʤʠ ʢʦʤʧʴʶʪʝʨʥʫʶ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʨʘʩʯʝʪʦʚ ʚ ʙʫʨʦʚʦʡ ʤʝʭʘʥʠʢʝ. ɺ ʨʷʜʝ ʜʦʢʣʘʜʦʚ ʠʟʣʘʛʘʣʩʷ ʭʦʜ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ. 

ʅʝʢʦʪʦʨʳʝ ʨʘʟʨʘʙʦʪʢʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʟʘʩʣʫʞʠʚʘʶʪ ʧʘʪʝʥʪ ʠʣʠ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ.  

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚʳʟʚʘʣ ʜʦʢʣʘʜ ʘʩʧʠʨʘʥʪʘ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɸ.ɺ. ɽʧʠʭʠʥʘ. ɽʛʦ ʜʦʢʣʘʜ ʧʦʩʚʷʱʝʥ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʨʘʩʭʦʜʘ ʧʨʦʤʳʚʦʯʥʦʡ 

ʞʠʜʢʦʩʪʠ ʥʘ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʪʦʢʠ, ʛʝʥʝʨʠʨʫʝʤʳʝ ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʙʫʨʝʥʠʝʤ. ɺ ʨʘʙʦʪʝ 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʣʝʢʪʨʠʟʘʮʠʠ ʪʚʝʨʜʳʭ ʪʝʣ ʧʨʠ ʠʭ ʤʝʭʘʥʠʯʝʩʢʦʤ ʥʘʛʨʫʞʝʥʠʠ, ʦʥ 

ʠʟʫʯʠʣ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʚʣʝʯʝʥʠʷ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ, ʢʦʪʦʨʳʡ ʛʝʥʝʨʠʨʫʝʪ ʥʘ ʟʘʙʦʝ ʩʢʚʘʞʠʥʳ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʤ 

ʨʘʟʨʫʰʝʥʠʠ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʠ , ʠʥʪʝʨʧʨʝʪʠʨʫʷ ʝʛʦ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʟʨʫʰʝʥʠʠ ʧʦʨʦʜ, ʨʘʙʦʪʝ 

ʧʦʨʦʜʦʨʘʟʨʫʰʘʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʫʰʝʥʠʷ ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʨʦʤʳʚʦʯʥʦʡ 

ʞʠʜʢʦʩʪʴʶ. ɺʝʩʴʤʘ ʠʥʪʝʨʝʩʥʳʡ ʜʦʢʣʘʜ, ʧʦʩʚʷʱʸʥʥʳʡ ʪʘʤʧʦʥʘʞʥʳʤ ʨʘʩʪʚʦʨʘʤ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʚ 

ʫʩʣʦʚʠʷʭ ʘʥʦʤʘʣʴʥʳʭ ʧʣʘʩʪʦʚʳʭ ʜʘʚʣʝʥʠʷʭ, ʧʨʝʜʩʪʘʚʠʣʠ ʩʪʫʜʝʥʪʳ ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʉʝʨʛʦ ʆʨʜʞʦʥʠʢʠʜʟʝ ʊ.ɸ. ʏʫʤʘʢʦʚʘ ʠ ʖ.ʖ. ʀʚʘʥʦʚ. ɺ ʜʦʢʣʘʜʝ 

ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʪʘʤʧʦʥʘʞʥʳʭ ʨʘʩʪʚʦʨʦʚ ʩ ʦʙʦʩʥʦʚʘʥʠʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʝʝ ʧʨʠ ʚʳʙʦʨʝ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʪʘʤʧʦʥʘʞʥʳʭ ʨʘʩʪʚʦʨʦʚ ʧʨʠ ʙʫʨʝʥʠʠ, ʚʩʢʨʳʪʠʠ, ʦʩʚʦʝʥʠʠ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ 

ʢʦʣʣʝʢʪʦʨʦʚ. ɼʦʢʣʘʜ, ʧʦʩʚʷʱʝʥʥʦʡ ʪʝʤʝ ï ʦʙʣʝʛʯʝʥʥʳʝ ʪʘʤʧʦʥʘʞʥʳʝ ʨʘʩʪʚʦʨʳ ʥʘ ʦʩʥʦʚʝ ʚʝʨʤʠʢʫʣʠʪʘ ï 

ʧʨʝʜʩʪʘʚʠʣ ʩʪʫʜʝʥʪ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɺ.ʄ. 

ɻʦʨʙʝʥʢʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʦʤ ʨʘʟʨʘʙʦʪʘʥ ʪʘʤʧʦʥʘʞʥʳʡ ʨʘʩʪʚʦʨ, ʦʙʣʘʜʘʶʱʠʡ ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʥʴʰʝʡ ʫʩʘʜʢʦʡ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʇʎʊ-1-G ʠ ʈʊʄ-75, ʧʦʜʦʙʨʘʥ ʦʧʪʠʤʘʣʴʥʳʡ ʩʦʩʪʘʚ 

ʦʙʣʝʛʯʝʥʥʦʛʦ ʪʘʤʧʦʥʘʞʥʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘ ʦʩʥʦʚʝ ʚʝʨʤʠʢʫʣʠʪʘ. ʀʥʞʝʥʝʨʳ ɸ.ʅ. ɹʘʣʘʮʢʠʡ ʠ ɸ.ʇ. ʐʣʝʥʯʘʢ (ʆɸʆ 

çʊʦʤʩʢʅʀʇʀʥʝʬʪʴ) ʧʨʝʜʩʪʘʚʠʣʠ ʠʥʪʝʨʝʩʥʳʡ ʜʦʢʣʘʜ ʦ ʪʦʤ, ʯʪʦ ʚʧʝʨʚʳʝ ʜʣʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʬʠʟʠʢʠ ʧʣʘʩʪʘ ʆɸɸ çʊʦʤʩʢʅʀʇʀʥʝʬʪʴè ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʙʫʨʦʚʳʭ 

ʨʘʩʪʚʦʨʦʚ ʥʘ ʢʦʣʣʝʢʪʦʨʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʣʘʩʪʘ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʚʝʩʴʤʘ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ 
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ʢʦʣʴʤʘʪʘʮʠʝʡ ʢʝʨʥʘ, ʥʘʙʫʭʘʥʠʝʤ ʛʣʠʥʠʩʪʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʙʨʘʟʮʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʦʜʦʡ. 

ʈʘʟʚʝʨʥʫʪʳʝ ʜʦʢʣʘʜʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʷʤ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʷʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʦʨʩʢʦʛʦ ʙʫʨʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʧʨʦʙʣʝʤʘʤ ʠ ʤʝʪʦʜʘʤ ʠʭ ʨʝʰʝʥʠʷ ʧʨʠ ʩʦʦʨʫʞʝʥʠʠ ʩʢʚʘʞʠʥ ʥʘ ʰʝʣʴʬʦʚʦʡ ʟʦʥʝ ʧʨʝʜʩʪʘʚʠʣ ʩʪʫʜʝʥʪ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɼ.ʀ. ʅʦʚʦʩʝʣʴʮʝʚ, ʚ ʢʦʪʦʨʳʭ ʦʥ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʦʨʫʞʝʥʠʝʤ ʩʢʚʘʞʠʥ ʚ ʰʝʣʴʬʦʚʦʡ ʟʦʥʝ. ɺʳʜʝʣʷʝʪʩʷ 

ʪʘʢʞʝ ʜʦʢʣʘʜ ʤʘʛʠʩʪʨʘʥʪʘ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʇ.ʇ. 

ʇʘʚʣʦʚʘ, ʚ ʢʦʪʦʨʦʤ ʙʳʣʠ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʦʙʨʘʥʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʨʨʦʟʠʦʥʥʦʩʪʦʡʢʦʛʦ ʪʘʤʧʦʥʘʞʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʥʠʟʢʠʭ ʠ ʥʦʨʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʩ ʮʝʣʴʶ ʧʝʨʝʢʨʳʪʠʷ ʤʘʛʥʠʝʚʳʭ ʩʦʣʷʥʳʭ ʟʘʣʝʞʝʡ ʥʘ ʦʩʥʦʚʝ 

ʪʘʤʧʦʥʘʞʥʦʛʦ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ ʇʎʊ 1-50 ʠ ʜʦʙʘʚʦʢ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʀʥʪʝʨʝʩʝʥ ʜʦʢʣʘʜ ɹ.ɺ. 

ɻʨʠʛʦʨʴʝʚʘ, ʘʩʧʠʨʘʥʪʘ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʄ.ʂ. ɸʤʤʦʩʦʚʘ (ʛ. ʗʢʫʪʩʢ): ʆ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʘʣʤʘʟʥʦʡ ʢʦʨʦʥʢʠ ʜʣʷ ʙʫʨʝʥʠʷ ʩ ʧʨʦʜʫʚʢʦʡ ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ ʚ ʫʩʣʦʚʠʷʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʗʢʫʪʠʠè. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʚʳʩʦʢʦʤ ʤʝʪʦʜʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. ʀʜʝʷ ʨʘʙʦʪʳ ʦʩʥʦʚʘʥʘ ʥʘ ʭʦʨʦʰʝʤ ʘʥʘʣʠʟʝ ʨʘʥʝʝ 

ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ, ʙʦʣʴʰʦʤ ʦʙʲʝʤʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ 

ʘʚʪʦʨʦʤ, ʠ ʦʧʳʪʥʳʭ ʧʨʦʚʝʨʦʢ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɼʦʢʣʘʜʳ ʫʯʘʩʪʥʠʢʦʚ ʩʠʤʧʦʟʠʫʤʘ ʧʦ ʜʘʥʥʦʤʫ ʥʘʫʯʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʚʳʧʦʣʥʝʥʳ ʥʘ ʚʳʩʦʢʦʤ 

ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʰʝʥʠʠ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ 

ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ, ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʝʮʝʧʪʫʨ ʪʘʤʧʦʥʘʞʥʳʭ ʨʘʩʪʚʦʨʦʚ, ʧʨʦʤʳʚʦʯʥʳʭ ʞʠʜʢʦʩʪʝʡ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʚʩʝʭ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʠʩʧʳʪʘʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚ ʢʘʬʝʜʨʳ. ʅʘʫʯʥʫʶ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠʤʝʶʪ 

ʜʦʢʣʘʜʳ ʠ ʜʨʫʛʠʭ ʫʯʘʩʪʥʠʢʦʚ ʩʝʢʮʠʠ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʦʧʨʦʩʦʚ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʥʝʬʪʝʛʘʟʦʧʨʦʤʳʩʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʫʯʘʩʪʥʠʢʘʤʠ ʩʠʤʧʦʟʠʫʤʘ ʧʨʝʜʣʦʞʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʫʜʘʨʥʦ-ʚʦʣʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʤʘʣʦʜʝʙʠʪʥʳʭ ʠ ʨʝʥʪʘʙʝʣʴʥʳʭ 

ʩʢʚʘʞʠʥʘʭ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʝʡʰʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʳ 

ʥʝʬʪʝʛʘʟʦʧʨʦʤʳʩʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; ʧʨʠʤʝʥʝʥʠʝ ʢʠʩʣʦʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʣʣʝʢʪʦʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʫʩʪʘʥʦʚʢʠ ʩ ʛʠʙʢʠʤʠ ʪʨʫʙʘʤʠ, ʯʪʦ ʜʦʣʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʠ ʫʚʝʣʠʯʝʥʠʶ ʧʨʠʪʦʢʘ ʥʝʬʪʠ; ʧʦʢʘʟʘʥʘ 

ʫʥʠʢʘʣʴʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʨʮʝʚʳʭ ʫʧʣʦʪʥʠʪʝʣʝʡ ʮʝʥʪʨʦʙʝʞʥʳʭ ʥʘʩʦʩʦʚ ʠ ʪ.ʜ.; ʙʳʣʠ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʚʥʝʜʨʝʥʠʶ ʫʜʘʨʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʫʶ ʟʦʥʫ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʧʣʘʩʪʘ, ʯʪʦ ʚʜʚʦʝ ʧʦʚʳʰʘʝʪ ʥʝʬʪʝʦʪʜʘʯʫ; ʧʨʝʜʣʦʞʝʥʘ ʦʨʠʛʠʥʘʣʴʥʘʷ ʤʝʪʦʜʠʢʘ 

ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ ʚ ʤʝʞʪʨʫʙʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ ʤʝʪʦʜʘʤʠ ʵʭʦʤʝʪʨʠʠ; 

ʘʚʪʦʨʘʤʠ ʙʳʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʤʦʜʝʣʴ ʫʯʝʪʘ, ʢʦʥʪʨʦʣʷ ʠ ʘʥʘʣʠʟʘ ʥʘʜʝʞʥʦʩʪʠ ʧʦʜʟʝʤʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʬʦʥʜʘ ʩʢʚʘʞʠʥ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʋʕʎʅ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʦʧʝʨʘʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʠ ʩʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʜʦʙʳʯʠ ʥʝʬʪʠ; ʫʯʘʩʪʥʠʢʘʤʠ ʩʠʤʧʦʟʠʫʤʘ ʧʨʝʜʣʦʞʝʥʘ ʥʦʚʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʩʝʣʝʢʪʠʚʥʦʛʦ ʛʠʜʨʦʨʘʟʨʳʚʘ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʠʙʢʠʭ ʥʝʧʨʝʨʳʚʥʳʭ ʪʨʫʙ ʠ ʪ.ʜ. ʠ 

ʪ.ʧ. ɼʦʢʣʘʜʳ ʚʳʧʦʣʥʝʥʳ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʨʝʰʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʦʢʣʘʜʳ ʠʤʝʶʪ 

ʥʝʩʦʤʥʝʥʥʫʶ ʥʘʫʯʥʫʶ ʥʦʚʠʟʥʫ (ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ). ʅʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʝ ɼʦʥʛ ɺʘʥ ʍʦʘʥʛ, ʩʪʫʜʝʥʪʘ ʀʥʩʪʠʪʫʪʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʷʟʳʢʦʚʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʦʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʚʦʜʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʜʣʷ ʰʘʨʦʚʳʭ ʢʨʘʥʦʚ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʛʘʟʦʧʨʦʚʦʜʦʚ. ʇʨʠʚʦʜʷʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʧʨʠʚʦʜʦʚ, ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ɺ ʨʘʙʦʪʝ ʗ.ɽ. ʐʝʬʝʨ, ʩʪʫʜʝʥʪʢʠ ʀʥʩʪʠʪʫʪʘ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʣʠʢʚʠʜʘʮʠʠ ʘʚʘʨʠʡʥʳʭ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ ʥʘ ʘʢʚʘʪʦʨʠʷʭ ʧʨʠ 

ʤʝʭʘʥʠʯʝʩʢʦʤ ʩʙʦʨʝ. ʇʨʠʚʝʜʝʥ ʧʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʦʚ ʩʙʦʨʘ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘ 

ʪʘʢʞʝ ʩʧʦʩʦʙʳ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʣʠʢʚʠʜʘʮʠʠ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ. ʋʢʘʟʘʥʳ ʧʘʨʘʤʝʪʨʳ, ʫʯʠʪʳʚʘʝʤʳʝ ʧʨʠ ʚʳʙʦʨʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʘʚʘʨʠʡ. ɺ ʜʦʢʣʘʜʝ ɸ.ʅ. ʏʝʭʣʦʚʘ, ʩʪʫʜʝʥʪʘ ʀʥʩʪʠʪʫʪʘ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʧʨʠʚʝʜʝʥʳ 

ʤʝʪʦʜʳ ʠ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʠ ʦʙʩʘʜʥʳʭ ʠ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʪʨʫʙ. 

ʇʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʯʠʥʳ ʠ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʩ ʢʦʨʨʦʟʠʝʡ. ʀʥʪʝʨʝʩʥʳ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ 

ʜʦʢʣʘʜʳ. 

ʇʦ ʥʘʧʨʘʚʣʝʥʠʶ çʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʠʢʘ ʥʝʬʪʝʛʘʟʦʧʨʦʚʦʜʦʚ ʠ ʥʝʬʪʝʛʘʟʦʭʨʘʥʠʣʠʱè 

ʫʯʘʩʪʥʠʢʠ ʩʠʤʧʦʟʠʫʤʘ ʚ ʩʚʦʠʭ ʩʦʦʙʱʝʥʠʷʭ ʦʪʨʘʞʘʶʪ ʨʝʰʝʥʠʷ ʘʢʪʫʘʣʴʥʳʭ ʩʝʛʦʜʥʷ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʆɸʆ 

çʎʝʥʪʨʩʠʙʥʝʬʪʝʧʨʦʚʦʜè, ʆɸʆ çɸʂ çʊʨʘʥʩʥʝʬʪʴè. ʅʘʫʯʥʳʝ ʠʜʝʠ ʠ ʠʥʞʝʥʝʨʥʳʝ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʦʚ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʧʨʝʩʩ-ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʥʘʩʦʩʥʦ-ʩʠʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʩʚʦʠʭ ʨʘʩʯʝʪʘʭ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʥʘʫʯʥʳʝ 

ʠʜʝʠ, ʫʯʘʩʪʥʠʢʠ ʩʠʤʧʦʟʠʫʤʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʱʠʝ ʧʦʣʦʞʝʥʠʷ ʪʝʦʨʠʠ ʨʘʟʤʝʨʥʦʩʪʝʡ, ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʧʦʜʦʙʠʷ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʝʥʠʡ, ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ, ʧʦʪʝʥʮʠʦʤʝʪʨʠʷ, ʤʝʪʦʜ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʌʫʨʴʝ, ʯʘʩʪʴ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ. ɺ ʨʷʜʝ ʨʘʙʦʪ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʥʫʪʨʠʪʨʫʙʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʥʝʬʪʝʛʘʟʦʧʨʦʚʦʜʦʚ. ʀʟʫʯʝʥʳ ʧʨʠʟʥʘʢʠ ʦʩʦʙʦ ʦʧʘʩʥʦʛʦ ʚʠʜʘ ʨʘʟʨʫʰʝʥʠʡ ʥʝʬʪʝʛʘʟʦʧʨʦʚʦʜʦʚ ï 

ʢʦʨʨʦʟʠʦʥʥʦʝ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʚʥʝʰʥʝʡ ʢʘʪʦʜʥʦʟʘʱʠʱʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʤʝʪʦʜʦʚ 

ʦʙʥʘʨʫʞʝʥʠʷ, ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʘʩʩʣʦʝʥʠʷ ʩʪʝʥʦʢ ʪʨʫʙ ʥʝʬʪʝʛʘʟʦʧʨʦʚʦʜʦʚ ʚ ʧʨʦʮʝʩʩʝ ʠʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʫʜʘʣʦʩʴ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʦʥʪʘʞʥʳʭ ʰʚʦʚ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʩʪʘʣʴʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ (ʈɺʉ) ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ANSYÈ Workbench Simklation, ʨʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʤʘʰʠʥ ʉʪʠʨʣʠʥʛʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʪʝʨʴ ʣʝʛʢʠʭ ʬʨʘʢʮʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʦʪ ʠʩʧʘʨʝʥʠʷ ʧʨʠ 

ʭʨʘʥʝʥʠʠ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʨʝʟʝʨʚʫʘʨʘʭ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʘʭ ʦʪʨʘʞʝʥʳ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʘʚʪʦʨʘʤʠ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʤʝʪʦʜʠʢʠ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʧʨʠʤʝʥʝʥʠʶ. 

ʊʘʢ, ʚ ʨʘʙʦʪʝ ɸ.ɺ. ɽʨʤʦʣʘʝʚʦʡ, ʩʪʫʜʝʥʪʢʠ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʦʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʧʘʩʧʦʨʪʠʟʘʮʠʠ ʫʟʣʦʚ ʠʟʤʝʨʝʥʠʡ ʨʘʩʭʦʜʘ ʛʘʟʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʣʦʞʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʚʷʟʘʪʴ 

ʜʚʝ ʙʘʟʳ ʜʘʥʥʳʭ çʀʥʬʦʪʝʭè ʠ çʋʆʈʆ ʄʀʂʉè ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʩʪʨʫʢʪʫʨʥʦʡ ʠ ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʦʡ ʩʭʝʤ. ɺ ʨʘʙʦʪʝ ɸ.ɸ. ʆʢʦʣʦʪ, ʈ.ʈ. ʗʢʫʧʦʚʘ, ʩʪʫʜʝʥʪʦʚ ʉʘʤʘʨʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʦʥʩʪʨʫʢʮʠʷ ʬʫʥʜʘʤʝʥʪʘ ʨʝʟʝʨʚʫʘʨʘ ʧʦʚʳʰʝʥʥʦʡ 

ʥʘʜʝʞʥʦʩʪʠ, ʦʩʥʦʚʥʳʤʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ: ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʨʝʟʝʨʚʫʘʨʘ ʠ ʩʥʠʞʝʥʠʝ ʥʝʨʘʚʥʦʤʝʨʥʳʭ ʦʩʘʜʦʢ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʘ ʠ 

ʦʩʦʙʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʜʥʠʱʘ. ɺ ʨʘʙʦʪʝ ʗ.ʖ. ɽʚʜʦʢʠʤʦʚʦʡ, ʩʪʫʜʝʥʪʢʠ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʧʨʦʚʝʜʝʥ ʨʘʩʯʝʪ ʦʩʘʜʢʠ 

ʪʦʨʬʷʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʥʝʬʪʝʧʨʦʚʦʜʦʚ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ. ɹʣʘʛʦʜʘʨʷ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʧʦʷʚʠʣʘʩʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʪʦʯʥʦʛʦ ʨʘʩʯʝʪʘ ʦʩʘʜʢʠ ʦʩʥʦʚʘʥʠʷ ʧʦʜ ʥʘʛʨʫʟʢʦʡ. ʅʘʫʯʥʳʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʠ 

ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ ʜʘʥʥʦʡ ʩʝʢʮʠʠ. 

ʅʘ ʩʝʢʮʠʠ ʛʦʨʥʦʛʦ ʜʝʣʘ ʤʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ ʧʨʝʜʣʦʞʝʥ ʦʨʠʛʠʥʘʣʴʥʳʡ ʩʧʦʩʦʙ ʟʘʱʠʪʳ ʦʪ ʨʘʟʨʫʰʝʥʠʷ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʢʨʝʧʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʛʦʨʥʳʭ ʫʜʘʨʦʚ. ɺ ʦʜʥʦʡ ʠʟ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʜʘʥʘ ʥʦʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ 

ʫʩʪʨʦʡʩʪʚʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʝʨʮʠʦʥʥʳʭ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʢʨʝʧʠ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʩʧʦʩʦʙ ʥʝ ʠʤʝʝʪ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʤʠʨʦʚʳʭ ʘʥʘʣʦʛʦʚ. ʄʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʘ 

ʦʧʪʠʤʘʣʴʥʘʷ ʢʠʥʝʤʘʪʠʢʘ ʵʣʝʤʝʥʪʦʚ ʚʠʥʪʦʧʨʦʭʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʦʟʚʦʣʷʶʱʘʷ ʨʘʟʨʫʰʘʪʴ ʧʦʨʦʜʫ ʥʘ ʟʘʙʦʝ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʵʥʝʨʛʠʠ, ʜʘʥʳ ʨʘʩʯʝʪʳ ʘʥʢʝʨʥʦʛʦ ʢʨʝʧʣʝʥʠʷ ʧʨʠ ʧʨʦʭʦʜʢʝ ʛʦʨʥʦ-ʨʘʟʚʝʜʦʯʥʳʭ 

ʚʳʨʘʙʦʪʦʢ, ʩʦʩʪʘʚʣʝʥʳ ʠ ʨʝʰʝʥʳ ʫʨʘʚʥʝʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʧʨʝʜʣʦʞʝʥ ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʢʨʦʚʣʠ ʠ 

ʙʣʦʢʦʚ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ ʦʜʥʦʡ ʠʟ ʰʘʭʪ ʂʫʟʙʘʩʩʘ; ʨʘʩʩʤʦʪʨʝʥʳ ʩʧʦʩʦʙʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʚʨʝʜʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʤʝʥʪʘ, ʠʟʛʠʙʘʶʱʝʛʦ ʰʪʘʥʛʫ ʧʨʠ ʙʫʨʝʥʠʠ ʰʧʫʨʦʚ ʠ ʩʢʚʘʞʠʥ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʚ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟ ʫʩʪʘʣʦʩʪʥʫʶ ʚʳʥʦʩʣʠʚʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʪ.ʜ. ɺ ʥʘʫʯʥʳʭ ʨʘʙʦʪʘʭ ʧʦ ʛʦʨʥʦʤʫ ʜʝʣʫ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʤʝʪʦʜʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʠ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʤʝʪʦʜʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʪ.ʧ. ʄʦʣʦʜʳʤʠ 

ʫʯʝʥʳʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʠʟʫʯʝʥʠʝ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʘʩʩʠʚʘ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʫʧʨʘʚʣʝʥʠʷ ʤʦʙʠʣʴʥʳʤʠ (ʩʘʤʦʭʦʜʥʳʤʠ) ʤʘʰʠʥʘʤʠ, ʦʧʳʪ ʚʥʝʜʨʝʥʠʷ ʨʘʟʚʠʪʳʭ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʠʢʠ (ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʙʦʨʪʦʚʳʝ ʪʝʣʝʢʘʤʝʨʳ, ʩʠʩʪʝʤʳ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʠ ʘʚʪʦʥʦʤʥʦʡ ʥʘʚʠʛʘʮʠʠ, ʵʣʝʤʝʥʪʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʦʙʲʝʜʠʥʝʥʠʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʤʘʰʠʥ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʴʶ). ɺ ʭʦʜʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʛʦʨʥʦʛʦ ʜʝʣʘ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʝʛʦʜʥʷ ʵʣʝʤʝʥʪʳ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ. ʀ ʵʪʦ ʦʪʨʘʞʝʥʦ ʚ ʜʦʢʣʘʜʘʭ ʤʦʣʦʜʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ɼʦʢʣʘʜʳ ʚʳʧʦʣʥʝʥʳ ʥʘ ʚʳʩʦʢʦʤ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʨʝʰʝʥʠʠ 

ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʛʦʨʥʦʛʦ ʜʝʣʘ ʠ ʨʘʟʨʘʙʦʪʢʝ ʪʚʝʨʜʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʦʢʣʘʜʳ ʠʤʝʶʪ ʥʝʩʦʤʥʝʥʥʫʶ ʥʘʫʯʥʫʶ ʥʦʚʠʟʥʫ. ɼʦʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʤʥʦʛʦʟʘʙʦʡʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʚʝʜʝʥʠʷ ʛʦʨʥʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʚʳʨʘʙʦʪʦʢ ʧʨʠ 

ʜʝʪʘʣʴʥʦʡ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʨʘʟʚʝʜʢʝ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʚʳʷʚʣʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʥʦʛʦʟʘʙʦʡʥʦʛʦ ʤʝʪʦʜʘ ʧʨʦʭʦʜʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʧʝʨʝʜʦʚʳʭ ʬʦʨʤ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ. ʈʘʩʰʠʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠ ʫʛʣʫʙʣʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʠʢʠ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʚʝʜʝʥʠʷ ʛʦʨʥʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʚʳʨʘʙʦʪʦʢ ʚ ʉʠʙʠʨʠ. 

ʏʘʩʪʴ ʜʦʢʣʘʜʦʚ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʠ ʠʟʫʯʝʥʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʪʦʨʬʷʥʦʛʦ ʩʳʨʴʷ, ʦʧʨʝʜʝʣʝʥʠʶ 

ʧʨʦʯʥʦʩʪʥʳʭ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʩʦʣʷʥʳʭ ʧʦʨʦʜ, ʠʩʩʣʝʜʦʚʘʥʠʶ ʨʘʙʦʪʳ ʨʘʙʦʯʠʭ ʢʦʣʝʩ ʢʨʫʧʥʳʭ ʰʘʭʪʥʳʭ 

ʦʩʝʚʳʭ ʚʝʥʪʠʣʷʪʦʨʦʚ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʦʢʣʘʜ ɸ.ʆ. ʐʠʛʠʥʘ, ʜʦʮʝʥʪʘ ʉʠʙʠʨʩʢʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʪʘʥʢʦʚ ʰʘʨʦʰʝʯʥʦʛʦ ʙʫʨʝʥʠʷè. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʟʘʨʫʙʝʞʥʳʭ ʙʫʨʦʚʳʭ ʩʪʘʥʢʦʚ ʩ ʜʠʟʝʣʴʥʳʤ ʧʨʠʚʦʜʦʤ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ, ʧʨʠ ʙʫʨʝʥʠʠ ʧʦʨʦʜ ʨʘʟʥʳʭ ʢʘʪʝʛʦʨʠʡ. 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʙʫʨʦʚʳʭ ʩʪʘʥʢʦʚ ʘʜʘʧʪʠʚʥʦʛʦ ʚʨʘʱʘʪʝʣʴʥʦ-

ʧʦʜʘʶʱʝʛʦ ʤʝʭʘʥʠʟʤʘ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚʳʚʝʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʩʪʘʥʢʠ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʟʠʮʠʠ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʠ 

ʤʠʨʦʚʦʤ ʨʳʥʢʝ. ʀʥʪʝʨʝʩʝʥ ʪʘʢʞʝ ʜʦʢʣʘʜ ɼ.ʖ. ʉʝʜʥʝʚʘ, ʘʩʧʠʨʘʥʪʘ ʇʝʨʤʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʈʝʛʫʣʠʨʦʚʘʥʠʝ ʪʝʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʘʣʦʨʠʬʝʨʥʳʭ 

ʫʩʪʘʥʦʚʦʢ ʩ ʮʝʣʴʶ ʠʩʢʣʶʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ çʚʦʟʜʫʰʥʳʭ ʧʨʦʙʦʢè ʚ ʚʦʟʜʫʭʦʧʦʜʘʶʱʠʭ ʩʪʚʦʣʘʭè. 

ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʧʦʩʦʙʳ ʩʥʠʞʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʪʷʛʠ, ʜʝʡʩʪʚʫʶʱʝʡ ʤʝʞʜʫ ʚʦʟʜʫʭʦʧʦʜʘʶʱʠʤ ʩʪʚʦʣʦʤ 

ʥʘ ʫʯʘʩʪʢʝ ʦʪ ʫʩʪʴʷ ʜʦ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʢʘʣʦʨʠʬʝʨʥʳʤ ʢʘʥʘʣʦʤ ʠ ʢʘʣʦʨʠʬʝʨʥʦʡ ʫʩʪʘʥʦʚʢʦʡ. ʇʦʜʦʙʥʳʡ 

ʩʧʦʩʦʙ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʘʣʦʨʠʬʝʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʥʝ ʪʨʝʙʫʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʘʣʦʨʠʬʝʨʥʦʛʦ ʢʘʥʘʣʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʠʩʢʣʶʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʝʧʣʦʚʦʡ ʜʝʧʨʝʩʩʠʠ, ʜʝʡʩʪʚʫʶʱʝʡ ʤʝʞʜʫ ʚʦʟʜʫʭʦʧʦʜʘʶʱʠʤ 

ʩʪʚʦʣʦʤ ʥʘ ʫʯʘʩʪʢʝ ʦʪ ʫʩʪʴʷ ʜʦ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʢʘʣʦʨʠʬʝʨʥʳʤ ʢʘʥʘʣʦʤ, ʠ ʢʘʣʦʨʠʬʝʨʥʦʡ ʫʩʪʘʥʦʚʢʦʡ. 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʪʝʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʘʣʦʨʠʬʝʨʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʪʝʧʣʦʚʳʤʠ 

ʜʝʧʨʝʩʩʠʷʤʠ ʤʝʞʜʫ ʩʪʚʦʣʘʤʠ ʰʘʭʪ (ʨʫʜʥʠʢʦʚ), ʘ ʩ ʫʩʪʘʥʦʚʢʦʡ ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ ʚ ʩʪʝʥʘʭ ʥʘʜʰʘʭʪʥʦʛʦ ʟʜʘʥʠʷ, 

ʩʚʦʜʠʪʩʷ ʢ ʤʠʥʠʤʫʤʫ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ çʚʦʟʜʫʰʥʦʡ ʧʨʦʙʢʠè ʚ ʦʜʥʦʤ ʠʟ ʚʦʟʜʫʭʦʧʦʜʘʶʱʠʭ ʩʪʚʦʣʦʚ 

ʛʦʨʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʀʟ ʩʪʫʜʝʥʯʝʩʢʠʭ ʜʦʢʣʘʜʦʚ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ ʜʦʢʣʘʜ ʉ.ɸ. ɸʩʦʥʦʚʘ, ʩʪʫʜʝʥʪʘ ʇʝʨʤʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʉʦʩʪʦʷʥʠʝ ʧʨʠʚʦʜʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ 

ʦʨʛʘʥʦʚ ʢʦʤʙʘʡʥʦʚ çʋʨʘʣ-20ʈè. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʥʘʯʝʥʠʡ ʠ ʭʘʨʘʢʪʝʨʘ ʥʘʛʨʫʟʦʢ ʥʘ 

ʧʨʠʚʦʜʳ ʠ ʪʨʘʥʩʤʠʩʩʠʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʢʦʤʙʘʡʥʦʚ çʋʨʘʣè ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʮʝʥʢʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʭ ʵʣʝʤʝʥʪʦʚ, ʧʨʦʚʝʜʝʥʥʦʝ ʩʦʪʨʫʜʥʠʢʘʤʠ ʢʘʬʝʜʨʳ ʛʦʨʥʳʭ ʠ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʳʭ ʤʘʰʠʥ 
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ʇʝʨʤʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ʆʆʆ çʈʝʛʠʦʥʘʣʴʥʳʡ ʢʘʥʘʪʥʳʡ ʮʝʥʪʨè (ʛ. ʇʝʨʤʴ). ɸʚʪʦʨʦʤ ʧʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʢʦʥʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʢʦʤʙʘʡʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ʘʥʘʣʠʟʘ ʟʘʧʠʩʝʡ ʪʦʢʦʚ, ʥʘʧʨʷʞʝʥʠʡ ʠ ʘʢʪʠʚʥʳʭ ʤʦʱʥʦʩʪʝʡ ʧʨʠʚʦʜʦʚ, ʢʦʪʦʨʳʡ ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʜʨʫʛʠʭ ʩʧʦʩʦʙʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠʥʬʦʨʤʘʪʠʚʝʥ, ʧʨʦʩʪʦ ʨʝʘʣʠʟʫʝʤ, ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʥʘ 

ʨʘʙʦʪʘʶʱʝʡ ʚ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ ʜʦʙʳʯʥʦʡ ʤʘʰʠʥʝ. ʅʝʧʨʝʨʳʚʥʘʷ ʟʘʧʠʩʴ ʘʢʪʠʚʥʳʭ ʤʦʱʥʦʩʪʝʡ ʧʨʠʚʦʜʦʚ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʨʘʮʠʦʥʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʝʩʫʨʩʘ ʢʦʤʙʘʡʥʘ ʠ ʧʦʟʚʦʣʷʝʪ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʥʝʟʘʧʥʳʭ ʦʪʢʘʟʦʚ, ʩʥʠʟʠʪʴ ʯʠʩʣʦ ʧʨʦʩʪʦʝʚ ʜʦʙʳʯʥʳʭ ʤʘʰʠʥ ʚʩʣʝʜʩʪʚʠʝ ʘʚʘʨʠʡʥʳʭ 

ʨʝʤʦʥʪʦʚ. ʀʥʪʝʨʝʩʥʳ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ ʧʦ ʜʘʥʥʦʤʫ ʥʘʫʯʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ. 
ʅʘ ʩʝʢʮʠʠ çʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʥʝʬʪʠ ʠ ʛʘʟʘè ʜʦʢʣʘʜʳ ʚʳʧʦʣʥʝʥʳ ʥʘ 

ʚʳʩʦʢʦʤ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʰʝʥʠʠ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ 

ʦʙʣʘʩʪʠ ʛʠʜʨʦʛʘʟʦʜʠʥʘʤʠʢʠ, ʪʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦʩʘ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʩʠʩʪʝʤʘʭ (ʪʨʫʙʘʭ ʠ ʢʘʥʘʣʘʭ), 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʤʦʛʝʥʥʳʭ ʠ ʛʝʪʝʨʦʛʝʥʥʳʭ ʧʦʪʦʢʦʚ, ʨʝʦʣʦʛʠʠ 

ʚʷʟʢʠʭ ʩʨʝʜ ʠ ʪʝʧʣʦʬʠʟʠʢʠ. ɺ 2013 ʛ. ʨʘʙʦʪʫ ʩʝʢʮʠʠ ʦʪʢʨʳʣ ʧʣʝʥʘʨʥʳʤʠ ʜʦʢʣʘʜʘʤʠ ʜ. ʬ.-ʤ. ʥ., ʧʨʦʬʝʩʩʦʨ 

ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʉ.ʅ. ʍʘʨʣʘʤʦʚ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ: ʧʨʦʬʝʩʩʦʨ ʉ. ʄʘʢʣʦʨʫʤ (ʋʥʠʚʝʨʩʠʪʝʪ ʐʝʬʬʠʣʜʘ) ʠ ʧʨʦʬʝʩʩʦʨ ʄ. ʂʠʨʝʡʪʩʦʫ (ʂʝʤʙʨʠʜʞʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ): çʆʧʪʠʤʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʘʵʨʦ- ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʦʪʨʳʚʘ, ʧʨʠʩʦʝʜʠʥʝʥʠʷ 

ʚʠʭʨʝʡ, ʩʝʧʘʨʘʮʠʠ ʠ ʬʠʣʴʪʨʘʮʠʠ ʩʤʝʩʝʡ ʚ ʵʣʝʤʝʥʪʘʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʩʪʝʤ: ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʝʪʦʜʳè. 

ʇʨʦʬʝʩʩʦʨ ʍʘʨʣʘʤʦʚ ʉ. ʅ., ʦʪʢʨʳʚʘʷ ʩʝʢʮʠʶ, ʧʦʜʨʦʙʥʦ ʦʩʚʝʪʠʣ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʳʝ ʤʦʜʝʣʠ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʘ ʚʷʟʢʠʭ ʩʨʝʜ: ʠʩʪʦʨʠʶ, ʜʦʩʪʠʞʝʥʠʷ 

ʠ ʧʝʨʩʧʝʢʪʠʚʳ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʘʭ ʫʯʘʩʪʥʠʢʦʚ ʦʪʨʘʞʝʥʳ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩʦʙʩʪʚʝʥʥʦ ʩʘʤʠʤʠ ʘʚʪʦʨʘʤʠ 

ʥʦʚʳʝ ʤʝʪʦʜʠʢʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ, ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʥʦʩʘ 

ʠʤʧʫʣʴʩʘ, ʪʝʧʣʘ ʠ ʤʘʩʩʳ ʚ ʛʦʤʦʛʝʥʥʳʭ ʠ ʛʝʪʝʨʦʛʝʥʥʳʭ ʩʨʝʜʘʭ ʚ ʫʩʣʦʚʠʷʭ ʥʘʣʠʯʠʷ ʠ ʦʪʩʫʪʩʪʚʠʷ ʜʝʡʩʪʚʠʷ 

ʚʥʝʰʥʠʭ ʩʠʣ (ʟʘʢʨʫʪʢʘ, ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, ʩʠʣ ʪʷʞʝʩʪʠ ʠ ʪ.ʜ.), ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʚʠʞʝʥʠʡ 

ʩʣʦʞʥʳʭ ʩʨʝʜ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ. ʇʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʠ ʪʝʧʣʦʚʦʡ ʩʪʨʫʢʪʫʨʝ ʩʤʝʩʝʡ ʚ 

ʫʩʣʦʚʠʷʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠ ʪʝʧʣʦʚʦʡ ʜʝʬʦʨʤʘʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʩʨʝʜ. ɺ ʥʝʢʦʪʦʨʳʭ ʜʦʢʣʘʜʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ 

ʪʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦʩʘ) ʚ ʠʥʝʨʪʥʳʭ ʠ ʭʠʤʠʯʝʩʢʠ ʨʝʘʛʠʨʫʶʱʠʭ ʧʦʪʦʢʘʭ ʞʠʜʢʦʩʪʝʡ, ʘʥʘʣʠʟʫ ʩʪʨʫʢʪʫʨʳ ʜʚʠʞʝʥʠʷ 

ʬʘʟ. ɺ ʜʨʫʛʦʡ ʯʘʩʪʠ ʜʦʢʣʘʜʦʚ ʧʨʠʚʝʜʝʥʳ ʥʦʚʳʝ ʩʭʝʤʳ ʨʘʩʯʝʪʘ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʘʣʛʦʨʠʪʤʳ ʨʘʩʯʝʪʘ ʧʨʠʩʪʝʥʦʯʥʳʭ 

ʘʥʠʟʦʪʨʦʧʥʳʭ ʧʦʪʦʢʦʚ. ʇʨʠʚʝʜʝʥʳ ʧʦʜʭʦʜʳ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʧʨʦʮʝʩʩʘ ʪʨʘʥʩʧʦʨʪʘ 

ʚʳʩʦʢʦʚʷʟʢʠʭ ʥʝʥʴʶʪʦʥʦʚʩʢʠʭ ʞʠʜʢʦʩʪʝʡ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʩʚʝʪʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʚʳʩʦʢʦʚʷʟʢʠʭ ʥʝʬʪʝʡ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʨʝʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʘ ʪʘʢʞʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʨʘʡʦʥʘʭ ʂʨʘʡʥʝʛʦ 

ʉʝʚʝʨʘ. ɺʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʠ ʠʟʫʯʘʪʴ ʜʠʥʘʤʠʢʫ ʧʨʦʮʝʩʩʦʚ ʪʨʘʥʩʧʦʨʪʘ 

ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ, ʘ ʪʘʢʞʝ ʟʘʢʣʘʜʳʚʘʪʴ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ 

ʧʦʜʛʦʪʦʚʢʝ ʥʝʬʪʠ ʠ ʛʘʟʘ ʢ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʚʩʝʭ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʇʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʧʨʦʙʘʮʠʠ ʨʝʜʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʘʢʪʠʢʝ 

ʧʨʠʢʣʘʜʥʳʭ ʨʘʩʯʝʪʦʚ ʤʦʜʝʣʠ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ. ɺʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʦʧʠʨʘʝʪʩʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʨʘʚʥʝʥʠʷ ʩ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʘʚʪʦʨʩʢʠʤʠ ʜʘʥʥʳʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʪʝʧʣʦʜʠʬʬʫʟʠʦʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʨʝʜʣʘʛʘʶʪʩʷ ʢʨʠʪʝʨʠʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʪʝʨʴ ʥʘ ʪʨʝʥʠʝ ʠ ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥ ʧʨʠ 

ʩʣʦʞʥʦʤ ʜʚʠʞʝʥʠʠ ʩʤʝʩʝʡ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʥʦʚʝʡʰʠʝ ʤʝʪʦʜʳ ʠ ʤʝʪʦʜʠʢʠ ʪʘʢʠʝ ʢʘʢ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʯʝʥʠʡ ʩʤʝʩʝʡ ʚ ʨʘʤʢʘʭ ʧʦʜʭʦʜʦʚ ï RANS, LES ʠ 

Hybrid models, visualization, LDV Systems, photo-video technics; ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʤʢʘʭ ʥʠʟʢʦʨʝʡʥʦʣʴʜʩʦʚʳʭ ʪʝʯʝʥʠʡ ʠ ʩ ʥʝʥʴʶʪʦʥʦʚʩʢʦʡ ʨʝʦʣʦʛʠʝʡ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʘʚʪʦʨʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʧʦ ʢʦʤʧʣʝʢʩʥʦʤʫ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ 

ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʥʦʩʘ ʠʤʧʫʣʴʩʘ, ʪʝʧʣʘ ʠ ʤʘʩʩʳ ʚ ʨʝʦʣʦʛʠʯʝʩʢʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤʘʭ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʠʚʣʝʯʝʥʠʠ 

ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʪʝʦʨʠʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ, ʜʘʥʥʳʭ ʙʝʩʢʦʥʪʘʢʪʥʳʭ ʩʨʝʜʩʪʚ ʨʝʛʠʩʪʨʘʮʠʠ 

ʠʟʤʝʥʝʥʠʡ ʧʫʣʴʩʘʮʠʦʥʥʳʭ ʧʦʣʝʡ ʩʢʦʨʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʢ ʚ ʛʦʤʦʛʝʥʥʳʭ, ʪʘʢ ʠ ʚ ʛʝʪʝʨʦʛʝʥʥʳʭ 

ʩʨʝʜʘʭ. ɺ ʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʣʦʞʥʳʭ ʧʨʦʮʝʩʩʦʚ ʪʝʯʝʥʠʷ ʠ ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥʘ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ 

ʚʳʜʝʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʝ ʠ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʝ ʘʣʛʦʨʠʪʤʳ ʩʦ ʩʢʚʦʟʥʳʤ ʨʘʩʯʝʪʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʯʝʥʠʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦ ʩʪʝʥʢʠ, ʚʢʣʶʯʘʷ ʣʘʤʠʥʘʨʥʳʡ ʧʦʜʩʣʦʡ ʠ ʙʫʬʝʨʥʫʶ ʟʦʥʫ. ʇʨʦʛʥʦʟ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʨʝʞʠʤʦʚ ʠʭ ʨʘʙʦʪʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʧʦʣʥʝʥʳ ʧʦ 

ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤ ʤʦʜʝʣʷʤ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ, ʦʧʠʨʘʶʱʠʭʩʷ ʥʘ ʧʦʣʥʳʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʃʦʷ 

ʢʦʤʧʦʥʝʥʪ ʜʣʷ ʧʦʣʥʦʛʦ ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ ʈʝʡʥʦʣʴʜʩʘ, ʫʜʝʣʴʥʳʭ ʩʢʘʣʷʨʥʳʭ ʧʦʪʦʢʦʚ ʪʝʧʣʘ ʠ ʤʘʩʩʳ. ɺʩʝ 

ʤʝʪʦʜʠʢʠ ʦʨʠʛʠʥʘʣʴʥʳ ʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʨʝʜʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʘʢʪʠʢʝ ʧʨʠʢʣʘʜʥʳʭ ʨʘʩʯʝʪʦʚ 

ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʠ ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥʘ ʠʟ-ʟʘ ʩʣʘʙʦʡ ʘʧʨʦʙʠʨʦʚʘʥʥʦʩʪʠ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʤʘʪʝʨʠʘʣʦʤ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʤ ʙʦʣʴʰʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ ʚ ʨʘʩʯʝʪʘʭ ʩʣʦʞʥʳʭ ʩʦʧʨʷʞʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʠʨʦʜʝ ʠ ʪʝʭʥʠʢʝ. ʆʜʥʦʡ ʠʭ 

ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʭ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʜʦʢʣʘʜ ɺ.ɺ. ɿʘʡʢʦʚʩʢʦʛʦ, ʘʩʧʠʨʘʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ 

ʚʦʜʦʥʝʬʪʷʥʳʭ ʵʤʫʣʴʩʠʡè. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʫʥʠʢʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʦʣʷ ʩʢʦʨʦʩʪʠ ʚʦʜʦʥʝʬʪʷʥʦʡ ʵʤʫʣʴʩʠʠ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʜʝʡʩʪʚʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪ. ʀʟ 

ʩʪʫʜʝʥʯʝʩʢʠʭ ʨʘʙʦʪ ʠʥʪʝʨʝʩʝʥ ʜʦʢʣʘʜ ɸ.ɺ. ʄʘʣʦʟʝʤʦʚʘ, ʤʘʛʠʩʪʨʘʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʦʤʩʢʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʜʚʫʭʬʘʟʥʦʛʦ ʧʦʪʦʢʘ ʚ ʪʨʫʙʘʭè. ɺ 

ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʫʥʠʢʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʚ ʤʥʦʛʦʬʘʟʥʳʭ ʩʨʝʜʘʭ. ɺʧʝʨʚʳʝ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʧʦ ʛʠʜʨʦʜʠʥʘʤʠʢʝ ʚ ʞʠʜʢʦʩʪʥʦ-ʞʠʜʢʦʩʪʥʳʭ ʨʝʦʣʦʛʠʯʝʩʢʠ ʩʣʦʞʥʳʭ ʧʦʪʦʢʘʭ. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʇʨʝʜʩʢʘʟʘʥʳ ʜʠʥʘʤʠʢʘ ʠ ʵʚʦʣʶʮʠʷ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʥʦʩʘ ʠʤʧʫʣʴʩʘ, ʤʘʩʩʳ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʧʦʪʦʢʘʭ ʧʨʠ ʫʩʪʦʡʯʠʚʳʭ 

ʠ ʧʝʨʝʭʦʜʥʳʭ ʨʝʞʠʤʘʭ ʪʝʯʝʥʠʷ. ʊʘʢʞʝ ʠʥʪʝʨʝʩʝʥ ʜʦʢʣʘʜ ɸ.ʉ. ɻʦʨʙʫʥʦʚʘ, ɽ.ʉ. ɹʘʨʤʘʝʚʦʡ, ʆ.ɸ. ʂʦʨʥʝʝʚʦʡ, 

ʩʪʫʜʝʥʪʦʚ ʉʘʤʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʂʨʘʝʚʘʷ ʟʘʜʘʯʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʪʨʫʙʦʧʨʦʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚè. ɺ ʜʦʢʣʘʜʝ ʚ ʨʘʤʢʘʭ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʪʨʫʙʦʧʨʦʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʜʝʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʥʳ ʤʝʭʘʥʠʟʤʳ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʦʙʲʝʢʪʘʭ ʊʕʂ. ɺʳʩʢʘʟʘʥʳ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʢ ʧʨʦʛʥʦʟʫ ʢʘʪʘʩʪʨʦʬ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʞʠʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʠ ʫʟʣʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʦʤ ʧʨʠʨʦʜʥʦʛʦ 

ʩʳʨʴʷ. ʅʘʫʯʥʫʶ ʥʦʚʠʟʥʫ ʥʝʩʫʪ ʜʦʢʣʘʜʳ ʘʩʧʠʨʘʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʈ.ɽ. ʊʝʨʝʱʝʥʢʦ: çʈʘʩʯʝʪ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʧʨʠ ʪʨʘʥʩʧʦʨʪʝ ʚʳʩʦʢʦʚʷʟʢʠʭ 

ʥʝʥʴʶʪʦʥʦʚʩʢʠʭ ʞʠʜʢʦʩʪʝʡ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʤè ʠ ʜʦʢʣʘʜ ʘʩʧʠʨʘʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʦʤʩʢʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʉ.ɸ. ʇʘʚʣʦʚʘ: çɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʚ ʞʠʜʢʦʩʪʥʦ-ʞʠʜʢʦʩʪʥʳʭ 

ʧʦʪʦʢʘʭ ʚ ʪʨʫʙʘʭè. ʀʥʪʝʨʝʩʥʳ, ʦʩʦʙʝʥʥʦ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʧʣʘʥʝ, ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ ʧʦ ʜʘʥʥʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ.  

ɺ ʥʘʧʨʘʚʣʝʥʠʠ çʇʝʨʝʨʘʙʦʪʢʘ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷè ʤʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 

ʥʦʚʳʝ ʤʝʪʦʜʳ: ʩʦʚʨʝʤʝʥʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 

ʮʝʦʣʠʪʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ: ʀʂ-ʌʫʨʴʝ ʩʧʝʢʪʨʦʩʢʦʧʠʷ, ʨʝʥʪʛʝʥʦʬʘʟʦʚʳʡ ʘʥʘʣʠʟ ʩ ʧʦʤʦʱʴʶ ʜʠʬʨʘʢʪʦʤʝʪʨʘ 

Shimadzu XRD-6000, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʪʝʨʤʦʘʥʘʣʠʟ ʥʘ ʧʨʠʙʦʨʝ ʩʠʥʭʨʦʥʥʦʛʦ ʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ NETZSCH 

STA 409 (ɻʝʨʤʘʥʠʷ), ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʨʘʩʪʨʦʚʦʤ ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ 

VEGAII  LMU (ʏʝʭʠʷ) ʩ ʩʠʩʪʝʤʦʡ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʵʥʝʨʛʦʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʤʠʢʨʦʘʥʘʣʠʟʘ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʩ 

VEGAII  LMU, Oxford INGA Energy 350; ʢʠʩʣʦʪʥʳʝ ʠ ʢʘʪʘʣʠʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠʥʪʝʨʤʝʪʘʣʣʠʜʦʚ ʠ 

ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʮʝʦʣʠʪʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʠʟʫʯʝʥʳ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʫʩʪʘʥʦʚʢʘʭ: 

ʪʝʨʤʦʜʝʩʦʨʙʮʠʦʥʥʘʷ ʠ ʧʨʦʪʦʯʥʳʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʢʘʪʘʣʠʪʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ ʩ ʨʘʟʣʠʯʥʳʤ ʦʙʲʝʤʦʤ 

ʨʝʘʢʪʦʨʦʚ; ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʥʝʬʪʝʧʦʣʠʤʝʨʥʳʭ ʩʤʦʣ, ʘ ʪʘʢʞʝ 

ʥʦʚʝʡʰʠʝ ʤʝʪʦʜʳ ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʠ, ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ, ɹʕʊ, ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʗʄʈ 13ʉ, ʤʝʪʦʜ ɻʍ-

ʄʉ, ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʗʄʈ 13ʉ, 1ʅ, ʀʂ, ʤʝʪʦʜ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʠʤʝʥʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʛʘʟʦʚʦʡ ʭʨʦʤʘʛʨʘʬʠʠ, ʤʝʪʦʜ ʪʝʨʤʦʜʝʩʦʨʙʮʠʠ ʠ ʜʨ. ʃʫʯʰʠʝ ʜʦʢʣʘʜʳ ʩʦʜʝʨʞʘʪ 

ʨʝʟʫʣʴʪʘʪʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠ 

ʪʝʭʥʦʣʦʛʠʡ: 1) ʫʪʠʣʠʟʘʮʠʷ ʠ ʛʣʫʙʦʢʘʷ ʭʠʤʠʯʝʩʢʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʧʦʧʫʪʥʳʭ ʥʝʬʪʷʥʳʭ ʛʘʟʦʚ (ʇʅɻ) ʥʘ 

ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʮʝʦʣʠʪʩʦʜʝʨʞʘʱʠʭ ʢʘʪʘʣʠʟʘʪʦʨʘʭ ʚ ʞʠʜʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʠ çʩʫʭʦʡ 

ʛʘʟè; 2) ʫʛʣʝʢʠʩʣʦʪʥʘʷ ʢʦʥʚʝʨʩʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ʩʠʥʪʝʟ-ʛʘʟ ʥʘ ʠʥʪʝʨʤʝʪʘʣʣʠʜʘʭ ʥʠʢʝʣʷ ʠ ʘʣʶʤʠʥʠʷ; 3) 

ʧʝʨʝʨʘʙʦʪʢʘ ʧʨʷʤʦʛʦʥʥʳʭ ʙʝʥʟʠʥʦʚʳʭ ʬʨʘʢʮʠʡ ʛʘʟʦʚʳʭ ʢʦʥʜʝʥʩʘʪʦʚ ʠ ʥʝʬʪʠ ʥʘ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʮʝʦʣʠʪʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʘʭ ʚ ʚʳʩʦʢʦʦʢʪʘʥʦʚʳʝ ʙʝʥʟʠʥʳ ʤʘʨʦʢ çɽʚʨʦï4 ʠ 5è; 4) ʧʦʣʫʯʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʥʝʬʪʝʧʦʣʠʤʝʨʥʳʭ ʩʤʦʣ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠʟ ʞʠʜʢʠʭ ʧʨʦʜʫʢʪʦʚ 

ʧʠʨʦʣʠʟʘ; 5) ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʨʦʤʳʩʣʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ, ʛʘʟʘ ʠ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ ʠ ʟʘʚʦʜʩʢʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ (ʦʙʝʩʩʦʣʠʚʘʥʠʝ, ʦʙʝʟʚʦʞʠʚʘʥʠʝ, ʢʘʧʣʝʦʙʨʘʟʦʚʘʥʠʝ, ʩʝʧʘʨʘʮʠʷ, 

ʨʝʢʪʠʬʠʢʘʮʠʷ, ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʨʠʬʦʨʤʠʥʛ, ʠʟʦʤʝʨʠʟʘʮʠʷ, ʜʝʛʠʜʨʠʨʦʚʘʥʠʝ, ʛʠʜʨʠʨʦʚʘʥʠʝ, ʘʣʢʠʣʠʨʦʚʘʥʠʝ); 6) 

ʦʩʚʝʱʝʥʳ ʚʦʧʨʦʩʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʪʷʞʝʣʦʡ ʩʤʦʣʳ ʧʠʨʦʣʠʟʘ ʚ ʮʝʥʥʳʝ ʭʠʤʠʯʝʩʢʠʝ 

ʧʨʦʜʫʢʪʳ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʷ 2-ʵʪʠʣʛʝʢʩʘʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʠ ʜʨʫʛʠʭ ʚʝʱʝʩʪʚ. 7) ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʥʝʬʪʝʭʠʤʠʯʝʩʢʠʭ ʠ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʠʨʫʶʱʠʭ 

ʩʠʩʪʝʤ; 8) ʧʦʢʘʟʘʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʚ ʧʨʦʜʫʢʪʳ ʩ ʚʳʩʦʢʦʡ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ ï ʚʳʩʦʢʦʦʢʪʘʥʦʚʳʝ ʤʦʪʦʨʥʳʝ ʪʦʧʣʠʚʘ ʠ 

ʜʦʙʘʚʢʠ ʢ ʥʠʤ, ʧʦʣʫʬʘʙʨʠʢʘʪʳ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʦʶʱʠʭ ʩʨʝʜʩʪʚ ï ʣʠʥʝʡʥʳʝ ʘʣʢʠʣʙʝʥʟʦʣʳ, ʪʷʞʝʣʘʷ ʩʤʦʣʘ 

ʧʠʨʦʣʠʟʘ ï ʩʳʨʴʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʞ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, 2-ʵʪʠʣʛʝʢʩʘʥʦʚʦʡ ʢʠʩʣʦʪʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʠʢʢʘʪʠʚʦʚ, ʨʘʩʪʚʦʨʠʪʝʣʝʡ, ʦʣʦʚʦʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʚ ʧʨʦʮʝʩʩʝ ʧʦʣʫʯʝʥʠʷ ʩʦʣʝʡ ʤʝʪʘʣʣʦʚ, ʩʣʫʞʘʱʠʭ 

ʢʘʪʘʣʠʟʘʪʦʨʘʤʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʣʘʩʪʠʬʠʢʘʪʦʨʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʚʘʪʴ 

ʩʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʥʝʬʪʝʛʘʟʦʧʨʦʤʳʩʣʦʚʦʡ ʦʪʨʘʩʣʠ, ʘ ʪʘʢʞʝ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ ʠ ʥʝʬʪʝʭʠʤʠʠ. 

ɼʦʢʣʘʜʳ ʚʳʧʦʣʥʝʥʳ ʥʘ ʚʳʩʦʢʦʤ ʥʘʫʯʥʦʤ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʰʝʥʠʠ 

ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʮʝʦʣʠʪʥʦʛʦ ʢʘʪʘʣʠʟʘ ʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʥʝʬʪʝ - ʠ ʛʘʟʦʭʠʤʠʠ, 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʣʝʛʢʦʛʦ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ: ʧʨʠʨʦʜʥʦʛʦ ʠ ʧʦʧʫʪʥʳʭ 

ʥʝʬʪʷʥʳʭ ʛʘʟʦʚ ʠ ʛʘʟʦʚʳʭ ʢʦʥʜʝʥʩʘʪʦʚ, ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʨʦʣʠʟʘ ʜʣʷ ʩʠʥʪʝʟʘ 

ʥʝʬʪʝʧʦʣʠʤʝʨʥʳʭ ʩʤʦʣ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʘʭ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʧʦʨʠʩʪʳʭ ʮʝʦʣʠʪʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʪʠʧʘ ZSM-5, ʘ 

ʪʘʢʞʝ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʣʝʛʢʦʛʦ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ: ʧʨʠʨʦʜʥʦʛʦ ʠ ʧʦʧʫʪʥʦʛʦ ʥʝʬʪʷʥʦʛʦ ʛʘʟʦʚ, ʛʘʟʦʚʳʭ 

ʢʦʥʜʝʥʩʘʪʦʚ ʚ ʥʠʟʰʠʝ ʦʣʝʬʠʥʳ, ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʠ ʚʳʩʦʢʦʦʢʪʘʥʦʚʳʝ ʙʝʥʟʠʥʳ, ʯʪʦ ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ 

ʥʘʫʯʥʦʝ, ʥʦ ʠ ʙʦʣʴʰʦʝ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʥʝʬʪʝ- ʠ ʛʘʟʦʜʦʙʳʚʘʶʱʠʭ ʨʝʛʠʦʥʦʚ ʜʣʷ ʨʝʰʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʠʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ. ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʝʚʨʘʱʝʥʠʶ ʧʨʷʤʦʛʦʥʥʳʭ ʙʝʥʟʠʥʦʚ ʠ ʧʦʧʫʪʥʳʭ ʥʝʬʪʷʥʳʭ ʛʘʟʦʚ C3-C4 ʥʘ ʮʝʦʣʠʪʥʳʭ 

ʢʘʪʘʣʠʟʘʪʦʨʘʭ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʛʝʪʝʨʦʧʦʣʠʩʦʝʜʠʥʝʥʠʷʤʠ Mo ʠ W. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ 

ʛʝʪʝʨʦʧʦʣʠʩʦʝʜʠʥʝʥʠʡ Mo ʠ W ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʚʳʭʦʜʘ ʚʳʩʦʢʦʦʢʪʘʥʦʚʳʭ ʙʝʥʟʠʥʦʚ ʠʟ ʛʘʟʦʚʦʛʦ 

ʢʦʥʜʝʥʩʘʪʘ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʟ ʛʘʟʦʦʙʨʘʟʥʳʭ ʥʘʩʳʱʝʥʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʈʘʩʩʤʦʪʨʝʥʳ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʪʠʭ ʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʢʘʟʘʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ɼʨʫʛʘʷ ʯʘʩʪʴ ʜʦʢʣʘʜʦʚ ʙʳʣʘ ʧʦʩʚʷʱʝʥʘ ʥʦʚʳʤ ʩʧʦʩʦʙʘʤ ʠ ʧʨʦʮʝʩʩʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʠʜʢʠʭ ʧʨʦʜʫʢʪʦʚ 

ʪʝʨʤʠʯʝʩʢʦʛʦ ʧʠʨʦʣʠʟʘ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʬʨʘʢʮʠʡ ʠ ʧʦʣʫʯʝʥʠʶ ʥʘ ʠʭ ʦʩʥʦʚʝ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ 

ʥʝʬʪʝʧʦʣʠʤʝʨʥʳʭ ʩʤʦʣ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʦʜʠʬʠʢʘʮʠʷ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʥʝʬʪʝʧʦʣʠʤʝʨʥʳʭ ʩʤʦʣ ʢʦʤʧʣʝʢʩʦʤ 
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ʇʨʝʜʠʩʣʦʚʠʝ 

ʵʣʝʢʪʨʦʛʝʥʝʨʠʨʦʚʘʥʥʳʭ ʦʢʠʩʣʠʪʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʥʝʬʪʝʧʦʣʠʤʝʨʥʳʭ ʩʤʦʣ. ɺ ʨʷʜʝ ʜʦʢʣʘʜʦʚ ʧʨʠʚʝʜʝʥʳ ʥʦʚʳʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʩʧʦʩʦʙʳ 

ʧʝʨʝʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʳʨʴʷ: ʙʠʦʩʧʠʨʪʦʚ, ʙʠʦʤʘʩʝʣ ʠ ʜʨʫʛʠʭ ʚ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʤʦʪʦʨʥʳʝ 

ʪʦʧʣʠʚʘ ʠ ʜʨʫʛʠʝ ʮʝʥʥʳʝ ʧʨʦʜʫʢʪʳ (ʀʥʩʪʠʪʫʪ ʪʝʭʥʠʯʝʩʢʦʡ ʭʠʤʠʠ ʊʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʛ. ɼʨʝʟʜʝʥ, 

ɻʝʨʤʘʥʠʷ). ɺ ʥʝʢʦʪʦʨʳʭ ʜʦʢʣʘʜʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʦʩʪʘʚʘ ʪʷʞʝʣʳʭ ʬʨʘʢʮʠʡ 

ʥʝʬʪʠ, ʧʦ ʧʨʝʚʨʘʱʝʥʠʶ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʨʦʜʥʦʛʦ ʙʠʪʫʤʘ (ʀʥʩʪʠʪʫʪ ʭʠʤʠʠ ʥʝʬʪʠ ʉʆ 

ʈɸʅ, ʛ. ʊʦʤʩʢ), ʘ ʪʘʢʞʝ ʧʦ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ 

ʥʝʬʪʝʧʦʣʠʤʝʨʥʳʭ ʩʤʦʣ (ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ). ɺʩʝ 

ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʠʨʦʜʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʚʩʝʭ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʣʫʯʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʝʡʰʠʭ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ. ʆʜʥʠʤ ʠʟ ʣʫʯʰʠʭ ʜʦʢʣʘʜʦʚ ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʷʚʣʷʝʪʩʷ ʜʦʢʣʘʜ ɺ.ɺ. 

ʍʘʩʘʥʦʚʘ ʠ ɽ.ʅ. ʂʦʣʦʙʦʚʦʡ, ʘʩʧʠʨʘʥʪʦʚ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʂʦʥʚʝʨʩʠʷ ʣʝʛʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʉ2-ʉ4 ʧʦʧʫʪʥʳʭ ʥʝʬʪʷʥʳʭ ʛʘʟʦʚ ʚ 

ʘʨʝʥʳ ʥʘ ʮʝʦʣʠʪʩʦʜʝʨʞʘʱʠʭ ʢʘʪʘʣʠʟʘʪʦʨʘʭè, ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ 

ʧʝʨʝʨʘʙʦʪʢʠ ʧʦʧʫʪʥʳʭ ʥʝʬʪʷʥʳʭ ʛʘʟʦʚ ʚ ʞʠʜʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʥʘ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʮʝʦʣʠʪʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʘʭ, ʠʟʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ 

ʮʝʦʣʠʪʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ (ʨʝʥʪʛʝʥʦʬʘʟʦʚʳʡ ʘʥʘʣʠʟ, ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ, ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʠ 

ʘʜʩʦʨʙʮʠʦʥʥʳʝ ʠ ʢʘʪʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ). ʀʟ ʜʨʫʛʠʭ ʜʦʢʣʘʜʦʚ ʣʫʯʰʠʤ ʷʚʣʷʝʪʩʷ ʜʦʢʣʘʜ ɸ.ʄ. ʍʦʤʷʢʦʚʦʡ, 

ʘʩʧʠʨʘʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, ʠ ɸ.ʄ. ʂʘʨʧʦʚʦʡ, ʩʪʫʜʝʥʪʢʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ: çʂʘʪʘʣʠʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʮʝʦʣʠʪʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ɻʇʉ ʚʦʣʴʬʨʘʤʦʚʦʛʦ ʨʷʜʘ, ʜʣʷ ʧʨʦʮʝʩʩʘ ʢʦʥʚʝʨʩʠʠ ʧʨʷʤʦʛʦʥʥʳʭ ʙʝʥʟʠʥʦʚʳʭ ʬʨʘʢʮʠʡ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ ʚ 

ʚʳʩʦʢʦʦʢʪʘʥʦʚʳʝ ʙʝʥʟʠʥʳè. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʮʝʦʣʠʪʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʠ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʦʢʪʘʥʦʚʳʭ 

ʙʝʥʟʠʥʦʚ ʢʣʘʩʩʘ çɽʚʨʦ- 4, 5 ʠ 6è ʠʟ ʧʨʷʤʦʛʦʥʥʳʭ ʙʝʥʟʠʥʦʚ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ. ʊʘʢʞʝ ʢ ʣʫʯʰʠʤ ʜʦʢʣʘʜʘʤ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʜʦʢʣʘʜ ʉ.ɺ. ʂʠʩʝʣʝʚʦʡ, ʩʪʫʜʝʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʜʝʛʠʜʨʠʨʦʚʘʥʠʷ ʧʘʨʘʬʠʥʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠʨʫʶʱʝʡ 

ʩʠʩʪʝʤʳè. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʚʣʠʷʥʠʶ ʩʦʩʪʘʚʘ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʩʳʨʴʷ, ʩʢʦʨʦʩʪʠ ʧʦʜʘʯʠ ʚʦʜʳ, ʘ ʪʘʢʞʝ ʞʝʩʪʢʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ (ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʥʠʟʢʦʝ 

ʜʘʚʣʝʥʠʝ) ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʜʝʛʠʜʨʠʨʦʚʘʥʠʷ ʧʘʨʘʬʠʥʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʤʦʜʝʣʠʨʫʶʱʝʡ ʩʠʩʪʝʤʳ. ʀʥʪʝʨʝʩ ʚʳʟʚʘʣ ʠ ʜʦʢʣʘʜ ʅ.ʉ. ɹʝʣʠʥʩʢʦʡ, ʘʩʧʠʨʘʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʈʦʣʴ ʤʝʪʦʜʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʬʪʝʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚè. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʬʪʝʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʜʘʥʥʦʤ 

ʥʘʫʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʤʥʦʛʦ ʠ ʜʨʫʛʠʭ ʠʥʪʝʨʝʩʥʳʭ ʜʦʢʣʘʜʦʚ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʘʭ ʦʩʚʝʱʝʥʳ ʚʦʧʨʦʩʳ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ 

ʚʳʩʦʦʢʪʘʥʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʪʦʨʥʳʭ ʪʦʧʣʠʚ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʥʝʬʪʝʭʠʤʠʯʝʩʢʠʭ ʠ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʠʨʫʶʱʠʭ 

ʩʠʩʪʝʤ. ʇʦʢʘʟʘʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʩʪʘʜʠʠ ʧʦʜʛʦʪʦʚʢʠ ʩʳʨʴʷ ʜʣʷ 

ʧʝʨʝʨʘʙʦʪʢʠ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʥʝʬʪʝʡ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ 

ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʥʝʬʪʝʛʘʟʦʧʨʦʤʳʩʣʦʚʳʭ ʦʪʨʘʩʣʝʡ, ʘ ʪʘʢʞʝ 

ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ ʠ ʥʝʬʪʝʭʠʤʠʠ. 

ʇʦ ʥʘʧʨʘʚʣʝʥʠʶ çʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʛʦʪʦʚʢʠ, ʦʩʚʦʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷè 

ʜʦʢʣʘʜʳ ʚʳʧʦʣʥʝʥʳ ʥʘ ʚʳʩʦʢʦʤ ʥʘʫʯʥʦʤ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʰʝʥʠʠ ʥʘʫʯʥʳʭ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʧʝʨʝʨʘʙʦʪʢʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʦʭʨʘʥʳ 
ʠ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʘʭ 

ʦʪʨʘʞʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʦʛʘʱʝʥʠʷ ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʭ ʨʫʜ, ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʩʚʦʝʥʠʷ ʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʟʦʣʦʪʦʨʫʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʩʦʟʜʘʥʠʶ ʚʦʜʦʩʪʦʡʢʠʭ ʤʘʛʥʝʟʠʘʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʜʠʦʧʩʠʜʦʚʦʛʦ ʠ ʩʝʨʧʝʥʪʠʥʠʪʦʚʦʛʦ ʩʳʨʴʷ, ʧʦʢʘʟʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ 

ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʛʣʠʥ ʠ ʘʢʪʠʚʘʮʠʠ ʙʝʥʪʦʥʠʪʦʚ ʠʦʥʘʤʠ ʥʘʪʨʠʷ, ʠʩʩʣʝʜʦʚʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʨʙʦʥʘʪʥʳʭ ʤʘʨʛʘʥʮʝʚʳʭ ʨʫʜ ʚ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʛʣʫʙʦʢʦʡ ʢʦʥʚʝʨʩʠʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʦʙʣʘʩʪʠ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ 

ʤʝʪʦʜʦʚ ʧʦʣʫʯʝʥʠʷ ʦʢʩʠʜʦʚ ʤʝʪʘʣʣʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʥʘ ʧʝʨʝʤʝʥʥʦʤ ʪʦʢʝ, 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʝʣʷ ʛʠʜʨʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ, ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʚʦʨʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʧʨʠʨʦʜʥʳʝ ʨʘʩʩʦʣʳ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʩʦʨʙʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʦʪʭʦʜʦʚ ʦʙʝʟʞʝʣʝʟʠʚʘʥʠʷ ʚʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʯʠʩʪʢʠ 

ʠ ʨʝʛʝʥʝʨʘʮʠʠ ʦʪʨʘʙʦʪʘʥʥʳʭ ʤʘʩʝʣ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʘʭ ʦʪʨʘʞʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ 

ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʟʦʣʳ ʫʛʣʝʡ ʂʫʟʙʘʩʩʘ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʣʦʜʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʦʚʝʡʰʠʝ ʤʝʪʦʜʳ ʠ ʤʝʪʦʜʠʢʠ: 

ʨʝʥʪʛʝʥʦʬʘʟʦʚʳʡ ʘʥʘʣʠʟ, ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ, ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʧʦʪʝʥʮʠʦʤʝʪʨʠʷ, 

ʢʦʥʜʫʢʪʦʤʝʪʨʠʷ, ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ, ʦʧʨʝʜʝʣʝʥʠʝ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʤʝʪʦʜʫ ɹʕʊ, ʭʠʤʠʯʝʩʢʠʡ 
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ʘʥʘʣʠʟ ʠ ʜʨ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠʤʝʝʪ ʜʦʢʣʘʜ ʉ.ʅ. ʍʘʨʠʪʦʥʝʥʢʦ, ʤʘʛʠʩʪʨʘʥʪʘ ʀʥʩʪʠʪʫʪʘ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: 

çʀʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʟʦʣʳ ʫʥʦʩʘ ʦʪ ʩʞʠʛʘʥʠʷ ʜʨʝʚʝʩʠʥʳè. 

ʈʘʩʰʠʨʝʥʠʝ ʧʨʘʢʪʠʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʤʘʩʩʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʟʘʧʘʩʦʚ 

ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ (ʟʦʣʳ), ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɿʦʣʳ ʩʦʜʝʨʞʘʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʫʜʦʙʨʝʥʠʷ. 

ʆʩʥʦʚʥʘʷ ʬʨʘʢʮʠʷ ʟʦʣʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʳʣʴ (ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʤʝʥʝʝ 0,1 ʤʤ), ʪʨʝʙʫʶʱʫʶ ʢʦʤʧʘʢʪʠʨʦʚʘʥʠʷ. 

ʇʨʝʜʣʦʞʝʥʥʦʝ ʚ ʨʘʙʦʪʝ ʛʨʘʥʫʣʠʨʦʚʘʥʠʝ ʟʦʣʳ ʤʝʪʦʜʦʤ ʦʢʘʪʳʚʘʥʠʷ ʥʘ ʪʘʨʝʣʴʯʘʪʦʤ ʛʨʘʥʫʣʷʪʦʨʝ ʧʦʟʚʦʣʷʝʪ 

ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ʧʳʣʠ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʚʥʝʩʝʥʠʷ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʠʪʴ ʚʳʱʝʣʘʯʠʚʘʥʠʝ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʟʦʣʳ, ʯʪʦ ʜʝʣʘʝʪ ʝʝ ʙʣʠʟʢʦʡ ʧʦ ʩʦʩʪʘʚʫ ʢ ʧʦʯʚʝ ʠ ʩʥʠʞʘʝʪ ʚʦʟʤʦʞʥʦʝ ʘʢʪʠʚʥʦʝ 

ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʪʝʥʠʷ. ɺ ʧʨʘʢʪʠʢʝ ʵʪʦ ʚʦʟʤʦʞʥʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʫʛʦʣʴʥʳʭ ʨʘʡʦʥʘʭ 

ʂʫʟʙʘʩʩʘ. ʀʥʪʝʨʝʩʝʥ ʪʘʢʞʝ ʜʦʢʣʘʜ ʅʛʫʝʥ ʄʘʥʴ ʍʠʝʫ, ʤʘʛʠʩʪʨʘʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʆʯʠʩʪʢʘ ʚʦʜʳ ʦʪ ʩʦʣʝʡ 

ʚʨʝʤʝʥʥʦʡ ʞʝʩʪʢʦʩʪʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʤʤʠʘʯʥʦʛʦ ʨʘʩʪʚʦʨʘè, ʘ ʪʘʢʞʝ ʜʦʢʣʘʜ ʖ.ɸ. 

ʂʦʣʙʘʩʶʢ, ʤʘʛʠʩʪʨʘʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʇʦʣʫʯʝʥʠʝ ʤʘʛʥʝʟʠʘʣʴʥʳʭ ʚʷʞʫʱʠʭ ʚʝʱʝʩʪʚ ʥʘ ʦʩʥʦʚʝ ʮʝʦʣʠʪʦʚʳʭ ʧʦʨʦʜè ʠ 

ʜʦʢʣʘʜ ʅʛʫʝʥ ʊʭʠ ʅʛʦʢ ɸʥʴ: çʈʘʟʨʘʙʦʪʢʘ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʜʠʦʢʩʠʜʘ ʢʨʝʤʥʠʷ ʠʟ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷè. ʀʥʪʝʨʝʩʥʳ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ ʧʦ ʜʘʥʥʦʤʫ ʥʘʫʯʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ. 

ɺ ʥʘʫʯʥʳʭ ʨʘʙʦʪʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʦʤʧʣʝʢʩʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʳʨʴʷ, ʚ ʧʨʦʮʝʩʩʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʤʝʥʷʣʠʩʴ ʪʘʢʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʢ ʨʝʥʪʛʝʥʦʬʣʶʨʝʩʮʝʥʪʥʳʡ ʘʥʘʣʠʟ, 

ʵʣʝʢʪʨʦʥʥʘʷ ʩʢʘʥʠʨʫʶʱʘʷ ʤʠʢʨʦʩʢʦʧʠʷ, ʢʦʤʧʣʝʢʩʥʳʡ ʪʝʨʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ, 

ʨʝʥʪʛʝʥʦʬʘʟʥʳʡ ʘʥʘʣʠʟ ɼʊɸ, ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʘʪʦʤʥʦ-ʵʤʠʩʩʠʦʥʥʘʷ ʩʧʝʢʪʨʦʤʝʪʨʠʷ, ʤʝʪʦʜ 

ʣʘʟʝʨʥʦʛʦ ʤʠʢʨʦʘʥʘʣʠʟʘ, ʧʦʪʝʥʮʠʦʤʝʪʨʠʷ, ʠʥʚʝʨʩʠʦʥʥʘʷ ʚʦʣʴʪʘʤʧʝʨʦʤʝʪʨʠʷ, ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʠ 

ʵʥʝʨʛʦʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʜʠʣʘʪʦʤʝʪʨʠʷ, ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʳʡ ʘʥʘʣʠʟ, ʠʥʬʨʘʢʨʘʩʥʘʷ ʩʧʝʢʪʨʦʩʢʦʧʠʷ, 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʪʝʨʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʜʨ. ɼʦʢʣʘʜʳ ʩʝʢʮʠʠ ʚʳʧʦʣʥʝʥʳ ʥʘ ʚʳʩʦʢʦʤ ʥʘʫʯʥʦʤ ʩʦʚʨʝʤʝʥʥʦʤ 

ʫʨʦʚʥʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʰʝʥʠʠ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʘʭ ʦʪʨʘʞʝʥʳ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩʦʙʩʪʚʝʥʥʦ ʩʘʤʠʤʠ 

ʘʚʪʦʨʘʤʠ ʠ ʠʭ ʥʘʫʯʥʳʤʠ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʪʝʭʥʦʣʦʛʠʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʈʦʩʩʠʠ, ʘ 

ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʭʦʜʦʚ ʩ ʮʝʣʴʶ ʟʘʤʝʥʳ ʠʤʠ ʧʨʠʨʦʜʥʦʛʦ ʩʳʨʴʷ. ɺ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʘʭ ʦʪʨʘʞʝʥʳ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩʦʙʩʪʚʝʥʥʦ ʩʘʤʠʤʠ ʘʚʪʦʨʘʤʠ ʥʦʚʳʝ ʩʧʦʩʦʙʳ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʭʦʜʦʚ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʠʩʣʦʪʦʫʧʦʨʥʳʭ ʢʝʨʘʤʠʯʝʩʢʠʭ 

ʠʟʜʝʣʠʡ, ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʛʨʘʞʜʘʥʩʢʦʛʦ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘʣʶʤʦʩʠʣʠʢʘʪʥʳʝ 

ʧʨʦʧʘʥʪʳ ʜʣʷ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ, ʧʠʛʤʝʥʪʳ ʠ ʙʝʪʦʥʳ ʩ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʩʚʦʡʩʪʚ. ʐʠʨʦʢʦ 

ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʫʪʠʣʠʟʘʮʠʠ ʟʦʣ ʊʕʉ, ʘ ʪʘʢʞʝ ʜʦʤʝʥʥʳʭ ʰʣʘʢʦʚ, ʰʣʘʢʦʚ ʯʸʨʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ ʠ ʜʨʫʛʠʝ 

ʦʪʭʦʜʳ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʨʝʰʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʝʥʦ ʧʨʦʙʣʝʤʘʤ ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʦʩʦʙʝʥʥʦʩʪʴʶ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʩʫʨʦʚʳʤʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʈʦʩʩʠʷ ʚʳʥʫʞʜʝʥʘ ʨʘʩʭʦʜʦʚʘʪʴ ʦʛʨʦʤʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʥʘ ʦʪʦʧʣʝʥʠʝ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʘ ʧʨʦʙʣʝʤʘ ʩʚʷʟʘʥʘ ʩ ʥʝʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʠ 

ʦʛʨʘʥʠʯʝʥʥʳʤ ʘʩʩʦʨʪʠʤʝʥʪʦʤ ʤʘʪʝʨʠʘʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʪʝʧʣʦʚʦʡ ʠʟʦʣʷʮʠʠ ʪʝʧʣʦʛʝʥʝʨʠʨʫʶʱʠʭ 

ʫʩʪʘʥʦʚʦʢ, ʪʝʧʣʦʚʳʭ ʤʘʛʠʩʪʨʘʣʝʡ ʠ ʦʙʲʝʢʪʦʚ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. ʇʨʠʤʝʨʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʠʷ ʧʝʥʦʩʪʝʢʣʘ ʥʘ ʦʩʥʦʚʝ ʘʣʶʤʦʩʠʣʠʢʘʪʥʦʛʦ ʩʳʨʴʷ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʛʦ ʠʟʚʝʩʪʥʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʭʦʜʦʚ 

ʩ ʘʣʶʤʦʩʠʣʠʢʘʪʥʦʡ ʦʩʥʦʚʦʡ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʚʘʨʢʠ ʩʪʝʢʣʘ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ 

ʧʝʥʦʩʪʝʢʣʦ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʵʥʝʨʛʦʟʘʪʨʘʪʘʭ. ʄʦʣʦʜʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʚʠʜʦʚ ʢʝʨʘʤʠʢʠ ʠ ʩʠʣʠʢʘʪʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʪʝʢʣʦʠʟʜʝʣʠʡ, ʘ ʪʘʢʞʝ 

ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʝʜʣʦʞʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʝʢʦʪʦʨʳʭ ʠʟʜʝʣʠʡ. ʇʨʝʜʣʦʞʝʥʥʳʝ ʘʚʪʦʨʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠ ʧʦʟʚʦʣʷʶʪ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʥʝʨʘʣʴʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʳʨʴʷ ʉʠʙʠʨʩʢʦʛʦ ʠ ʋʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʦʚ ʨʘʩʰʠʨʠʪʴ 

ʥʦʤʝʥʢʣʘʪʫʨʫ ʠʟʜʝʣʠʡ. ʊʘʢ, ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʫʯʥʘʷ ʨʘʙʦʪʘ ɸ.ɹ. ɸʙʠʰʝʚʦʡ, ʤʘʛʠʩʪʨʘʥʪʘ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʍʠʤʠʯʝʩʢʘʷ ʩʪʦʡʢʦʩʪʴ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ 

ʧʝʥʦʩʪʝʢʣʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʝʛʦ ʧʦʚʝʜʝʥʠʝ ʚ ʮʝʤʝʥʪʥʦʡ ʤʘʪʨʠʮʝè. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʟʦʣʦʰʣʘʢʦʚʳʭ ʦʪʭʦʜʦʚ ʚ ʪʝʭʥʦʣʦʛʠʠ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʠʟʜʝʣʠʡ, ʘ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦʪʭʦʜʦʚ ʚ ʢʘʯʝʩʪʚʝ ʟʘʧʦʣʥʠʪʝʣʝʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʣʸʛʢʠʭ ʙʝʪʦʥʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʥʦʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʟʦʣʦʰʣʘʢʦʚʳʭ ʦʪʭʦʜʦʚ ʩʥʠʞʘʝʪʩʷ 

ʨʘʩʭʦʜ ʟʘʧʦʣʥʠʪʝʣʷ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʭʠʤʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʝʪʦʥʦʚ. ʀʥʪʝʨʝʩʝʥ ʜʦʢʣʘʜ ʀ.ɺ. ʐʝʚʷʢʦʚʘ, 

ʩʪʫʜʝʥʪʘ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çɿʦʣʦʩʠʣʠʢʘʪʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳè ʠ ʜʦʢʣʘʜ ɸ.ɺ. ʊʦʢʘʨʝʚʦʡ, ʩʪʫʜʝʥʪʘ ʀʥʩʪʠʪʫʪʘ ʬʠʟʠʢʠ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʆʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʫʭʘʨʥʦʛʦ ʦʛʥʝʫʧʦʨʥʦʛʦ ʛʣʠʥʠʩʪʦʛʦ ʩʳʨʴʷ ʚ ʪʝʭʥʦʣʦʛʠʠ ʚʳʩʦʢʦʧʨʦʯʥʦʡ ʘʣʶʤʦʩʠʣʠʢʘʪʥʦʡ ʢʝʨʘʤʠʢʠè. 

ʀʥʪʝʨʝʩʥʳ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ ʥʘ ʜʘʥʥʦʡ ʩʝʢʮʠʠ. 

ʅʘ ʩʝʢʮʠʠ çɻʝʦʵʢʦʣʦʛʠʷ, ʦʭʨʘʥʘ ʠ ʟʘʱʠʪʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʦʢʣʘʜʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ 

ʚʳʩʦʢʦʤ ʥʘʫʯʥʦʤ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ, ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʰʝʥʠʠ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʛʝʦʵʢʦʣʦʛʠʠ, ʛʝʦʭʠʤʠʠ, ʙʠʦʛʝʦʭʠʤʠʠ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʦʭʨʘʥʳ ʠ ʟʘʱʠʪʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʘʭ ʦʪʨʘʞʝʥʳ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩʦʙʩʪʚʝʥʥʦ ʩʘʤʠʤʠ ʘʚʪʦʨʘʤʠ ʥʦʚʳʝ 

ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʯʪʦ ʚʦʩʧʦʣʥʷʝʪ ʧʨʦʙʝʣʳ ʚ ʨʝʰʝʥʠʠ ʩʫʱʝʩʪʚʫʶʱʝʡ 
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ʧʨʦʙʣʝʤʳ ʦʙʲʝʢʪʠʚʥʦʡ ʠ ʧʦʣʥʦʡ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ, ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʠ 

ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ. ʇʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʳʣʝʘʵʨʦʟʦʣʷʭ 

ʛ. ʊʦʤʩʢʘ ʠ ʨʘʡʦʥʦʚ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʜʦʢʣʘʜʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʟʦʣʴʥʦʤ ʦʩʪʘʪʢʝ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʠ ʩʚʠʥʴʠ 

ʜʦʤʘʰʥʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʨʘʟʣʠʯʥʳʭ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʛʝʥʥʦ-ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʮʝʣʷʭ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʦʟʜʦʨʦʚʣʝʥʠʷ ʥʘʩʝʣʝʥʠʷ. ɺ ʜʨʫʛʦʡ ʯʘʩʪʠ ʜʦʢʣʘʜʦʚ ʧʨʠʚʝʜʝʥʳ ʥʦʚʳʝ ʩʧʦʩʦʙʳ 

ʩʥʠʞʝʥʠʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʲʝʢʪʳ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ʇʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʧʨʦʙʘʮʠʠ 

ʥʘʢʠʧʠ ʢʘʢ ʠʥʜʠʢʘʪʦʨʘ ʢʘʯʝʩʪʚʘ ʧʠʪʴʝʚʳʭ ʚʦʜ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʩʦʣʝʚʳʭ ʦʪʣʦʞʝʥʠʡ ʠ 

ʧʠʪʴʝʚʳʭ ʚʦʜ, ʠʟ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʶʪʩʷ ʦʪʣʦʞʝʥʠʷ. ʊʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʦʢʣʘʜʳ ʧʦ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʝʤʫʩʷ 

ʥʘʧʨʘʚʣʝʥʠʶ ï çʟʝʣʸʥʦʡ ʭʠʤʠʠè: ʥʘ ʧʨʠʤʝʨʝ ʧʨʦʮʝʩʩʦʚ ʵʧʦʢʩʠʜʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʥʳ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʠʥʮʠʧʦʚ çʟʝʣʸʥʦʡ ʭʠʤʠʠè. ɸʢʪʠʚʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʵʣʝʤʝʥʪʥʦʛʦ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʫʛʣʝʡ 

ʨʘʟʣʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩ ʮʝʣʴʶ ʠʭ ʵʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ. ɺʩʸ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʧʦʟʚʦʣʷʝʪ ʛʨʘʤʦʪʥʦ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ ʠ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʨʦʜʥʳʝ 

ʨʝʩʫʨʩʳ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠ ʦʭʨʘʥʳ ʠ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʤʦʣʦʜʳʤʠ 

ʫʯʝʥʳʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʠʝ ʤʝʪʦʜʳ, ʢʘʢ ʤʝʪʦʜ ʦʩʢʦʣʦʯʥʦʡ f-ʨʘʜʠʦʛʨʘʬʠʠ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʥʝʡʪʨʦʥʥʦ-

ʘʢʪʠʚʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ (ʀʅɸɸ), ʘʪʦʤʥʦ- ʤɻʠʩʩʠʦʥʥʘʷ ʩʧʝʢʪʨʦʤʝʪʨʠʷ ʩ ʠʥʜʫʢʪʠʚʥʦ-ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʦʡ (ISP), 

ʤʝʪʦʜʳ ʛʘʤʤʘ ʠ ʘʣʴʬʘ - ʩʧʝʢʪʨʦʤʝʪʨʠʠ, ʤʝʪʦʜ ʣʘʟʝʨʥʦʛʦ ʤʠʢʨʦʘʥʘʣʠʟʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʝʪʦʜʦʚ 

ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʝʥʪʛʝʥʦ-ʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ, ʢʘʪʦʜʥʘʷ ʣʶʤʠʥʝʩʮʝʥʮʠʷ, ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʝ, 

ʧʦʪʝʥʮʠʦʤʝʪʨʠʷ, ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ, ʘʪʦʤʥʘʷ ʘʜʩʦʨʙʮʠʷ, ʵʤʠʩʩʠʦʥʥʘʷ ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʩ ʠʥʜʫʢʪʠʚʥʦ 

ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʦʡ ʠ ʜʨ. ɺ ʨʘʙʦʪʝ ʤʦʣʦʜʳʭ ʫʯʘʩʪʥʠʢʦʚ ʩʠʤʧʦʟʠʫʤʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʥ ʩʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ 

ʧʨʠʤʝʥʝʥʠʷ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʚ ʧʨʦʮʝʩʩʝ ʦʩʚʦʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ɺ ʥʘʫʯʥʳʭ ʨʘʙʦʪʘʭ ʧʨʝʜʣʦʞʝʥʳ ʠ ʥʦʚʳʝ, ʧʨʘʢʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʤʝʪʦʜʳ ʚ 

ʦʙʣʘʩʪʠ ʛʝʦʵʢʦʣʦʛʠʠ, ʨʘʜʠʦʵʢʦʣʦʛʠʠ, ʛʝʦʭʠʤʠʠ, ʙʠʦʛʝʦʭʠʤʠʠ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʦʭʨʘʥʳ ʠ 

ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʝʜʣʦʞʝʥʦ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʦʚʝʜʝʥʠʷ ʙʨʦʤʘ, ʢʘʢ ʵʣʝʤʝʥʪʘ-ʠʥʜʠʢʘʪʦʨʘ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʩʨʝʜʳ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʘʭ; ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʦʪʚʘʣʦʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ 

ʧʦʯʚʫ; ʧʨʝʜʣʦʞʝʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʘʚʪʦʨʘʤʠ ʧʨʦʛʨʘʤʤʝ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʨʘʡʦʥʘʭ ʥʝʬʪʝʛʘʟʦʜʦʙʳʯʠ. ʄʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ ʙʳʣʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʠʪʦʛʠ ʨʘʟʨʘʙʦʪʢʠ 

ʥʦʚʦʛʦ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʠʦʪʳ ʧʨʠ ʠʥʜʝʢʩʘʮʠʠ 

ʢʘʯʝʩʪʚʘ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ; ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʦʨʠʛʠʥʘʣʴʥʳʝ ʠʜʝʠ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ; ʥʦʚʳʝ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʨʘʟʨʘʙʦʪʢʝ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ; ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʩʪʘʚʦʚ ʠʩʭʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʧʨʠ ʫʪʠʣʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ; ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʚʳʩʦʢʦʘʢʪʠʚʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʨʘʟʨʷʜʦʚ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʦʯʠʩʪʢʠ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʦʢʦʚ; 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʠʦʮʝʥʦʟʘ ʩ ʧʦʤʦʱʴʶ ʋʌ- ʠ ʀʂ-ʠʟʣʫʯʝʥʠʡ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ ʦʪʭʦʜʦʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʜʣʷ ʦʮʝʥʢʠ ʛʝʦʪʝʭʥʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʧʦʣʟʥʝʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʪ.ʜ. ʠ ʪ.ʧ. ɺʩʷ ʪʝʤʘʪʠʢʘ ʥʘʫʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʜʦʢʣʘʜʦʚ ʥʘ ʩʝʢʮʠʠ 

ʧʨʦʭʦʜʠʣʘ ʧʦ ʯʝʪʳʨʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 1) ʦʙʱʠʝ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʪʝʨʨʠʪʦʨʠʡ; 2) ʦʙʱʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʙʣʝʤʳ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ; 3) ʵʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ; 4) ʨʘʜʠʦʵʢʦʣʦʛʠʷ; 5) ʦʭʨʘʥʘ ʠ ʠʥʞʝʥʝʨʥʘʷ 

ʟʘʱʠʪʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʘʭ ʦʪʨʘʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʘʚʪʦʨʦʚ ʧʦ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʦʮʝʥʢʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ, ʯʪʦ 

ʚʦʩʧʦʣʥʷʝʪ ʧʨʦʙʝʣ ʚ ʨʝʰʝʥʠʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʨʦʙʣʝʤʳ ʦʙʲʝʢʪʠʚʥʦʡ ʠ ʧʦʣʥʦʡ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ 

ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ, ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʠ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ. ʇʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʨʝʜʢʠʭ, ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʳʣʝʘʵʨʦʟʦʣʴʥʳʭ ʚʳʧʘʜʝʥʠʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʛ. ʋʩʪʴ-ʂʘʤʝʥʝʛʦʨʩʢʘ (ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ) ʠ ʨʘʡʦʥʝ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʜʦʢʣʘʜʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʦʚʳʝ ʜʘʥʥʳʝ, ʦʪʨʘʞʘʶʱʠʝ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʯʚ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʟʦʥʳ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʣʠʛʦʥʘ ʊɹʆ. ʏʘʩʪʴ ʜʦʢʣʘʜʦʚ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ ʯʝʣʦʚʝʢʘ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʨʘʟʣʠʯʥʳʭ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ 

ʪʝʭʥʦʛʝʥʥʦ-ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʧʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʚʦʣʦʩʘʭ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʧʨʦʙ, ʧʨʝʜʣʦʞʝʥʳ ʨʝʛʠʦʥʘʣʴʥʳʝ ʥʦʨʤʘʪʠʚʳ 

ʧʦ ʵʣʝʤʝʥʪʥʦʤʫ ʩʦʩʪʘʚʫ ʚʦʣʦʩ ʚ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ. ɹʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʜʦʢʣʘʜ ʚ ʨʘʤʢʘʭ ʥʦʚʦʛʦ ʥʘʫʯʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ çʤʝʜʠʮʠʥʩʢʘʷ ʛʝʦʣʦʛʠʷè, ʚ ʢʦʪʦʨʦʤ ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ 

ʩʘʨʢʦʠʜʦʟʦʤ ʚ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʣʝʯʝʥʠʠ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ɺʩʝ 

ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʧʦʟʚʦʣʷʝʪ ʛʨʘʤʦʪʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʚʩʝʭ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʟʥʘʯʠʤʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʙ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ. 

ʅʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʦʢʣʘʜ ɺ.ɺ. ʈʳʙʥʠʢʦʚʘ, 

ʩʪʫʜʝʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ: çʕʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩ ʫʯʘʩʪʠʝʤ ʦʣʝʬʠʥʦʚ (ʥʘ ʧʨʠʤʝʨʝ 

ʵʧʦʢʩʠʜʠʨʦʚʘʥʠʷ ʘʣʢʝʥʦʚ)è. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʦʜʥʦʛʦ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʧʨʦʮʝʩʩʦʚ ʦʩʥʦʚʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ (ʵʧʦʢʩʠʜʠʨʦʚʘʥʠʷ ʦʣʝʬʠʥʦʚ) ʩ ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʜʥʳʭ 

ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʠ ʧʦʚʳʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʚ ʮʝʣʦʤ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʦʮʝʩʩ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʠ ʧʨʠʥʮʠʧʘʤ çʟʝʣʸʥʦʡ ʭʠʤʠʠè. ʂʨʦʤʝ ʪʦʛʦ, ʠʥʪʝʨʝʩʥʳ ʪʘʢʠʝ ʜʦʢʣʘʜʳ, ʢʘʢ 



 

 

22

 

ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʜʦʢʣʘʜ ʊ.ɻ. ʄʘʢʘʨʝʚʠʯʘ, ʩʪʫʜʝʥʪʘ ʀʇʈ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ: çʈʘʟʨʘʙʦʪʢʘ ʢʦʤʧʦʟʠʪʥʦʛʦ ʥʘʥʦʘʙʩʦʨʙʝʥʪʘ ʜʣʷ ʦʯʠʩʪʢʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷè; ʜʦʢʣʘʜ ɸ.ʄ. ɺʝʜʤʝʥʩʢʦʛʦ, ʩʧʝʮʠʘʣʠʩʪʘ ʊʶʤʝʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʝʬʪʝʛʘʟʦʚʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ: çʊʝʭʥʦʣʦʛʠʷ ʦʯʠʩʪʢʠ ʚʦʜʦʸʤʦʚ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʴʶ ʧʨʠ ʧʦʤʦʱʠ ʤʘʛʥʠʪʥʦʡ ʞʠʜʢʦʩʪʠè; ʜʦʢʣʘʜ 

ɽ.ɸ. ʌʠʣʠʤʦʥʝʥʢʦ, ʘʩʧʠʨʘʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çɻʝʦʭʠʤʠʷ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʳʣʝʘʵʨʦʟʦʣʷʭ ʨʘʡʦʥʦʚ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠè; 

ʜʦʢʣʘʜ ʊ.ɽ. ʄʦʥʠʯ, ʩʪʫʜʝʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çɺʦʟʜʝʡʩʪʚʠʝ ʧʦʣʠʛʦʥʘ ʛʣʫʙʠʥʥʦʛʦ ʟʘʭʦʨʦʥʝʥʠʷ ʞʠʜʢʠʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ 

ʦʪʭʦʜʦʚ ʆɸʆ çʉʠʙʠʨʩʢʠʡ ʭʠʤʠʯʝʩʢʠʡ ʢʦʤʙʠʥʘʪè ʥʘ ʥʘʟʝʤʥʫʶ ʛʠʜʨʦʩʬʝʨʫè. ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʘʢʞʝ ʠ 

ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ. 

ʅʘ ʩʝʢʮʠʠ çʕʢʦʥʦʤʠʢʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ. ɻʦʨʥʦʝ ʧʨʘʚʦè ʜʦʢʣʘʜʳ ʚʳʧʦʣʥʝʥʳ ʥʘ 

ʚʳʩʦʢʦʤ ʥʘʫʯʥʦʤ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʠʪ ʚ ʨʝʰʝʥʠʠ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʵʢʦʥʦʤʠʢʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʵʢʦʥʦʤʠʢʠ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʠ ʛʦʨʥʦʛʦ ʧʨʘʚʘ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʦʢʣʘʜʳ ʠʤʝʶʪ ʥʝʩʦʤʥʝʥʥʫʶ ʥʘʫʯʥʫʶ ʥʦʚʠʟʥʫ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ 

ʧʦʢʘʟʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ 

ʵʥʝʨʛʦʝʤʢʠʭ ʦʪʨʘʩʣʝʡ ʊʕʂ; ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʦʧʪʠʤʠʟʘʮʠʠ ʬʦʥʜʘ ʩʢʚʘʞʠʥ ʩ ʤʝʪʦʜʠʢʦʡ ʦʮʝʥʢʠ 

ʨʘʙʦʪʳ ʬʦʥʜʘ ʙʝʟʜʝʡʩʪʚʫʶʱʠʭ ʩʢʚʘʞʠʥ, ʧʦʟʚʦʣʷʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʧʨʦʙʣʝʤʥʳʤ ʬʦʥʜʦʤ ʩʢʚʘʞʠʥ; 

ʥʦʚʳʝ ʠʜʝʠ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʭʥʠʢʦ-ʚʥʝʜʨʝʥʯʝʩʢʠʭ ʟʦʥ ʜʣʷ ʈʦʩʩʠʠ, ʧʨʘʢʪʠʢʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʨʦʧʦʣʴʨʝʛʠʦʥʦʚ ʚ 

ɻʝʨʤʘʥʠʠ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʘʭ ʙʳʣ ʧʨʦʚʝʜʝʥ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʩʪʦʱʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʙʦʩʥʦʚʘʥ ʢʨʠʪʝʨʠʡ ʩʨʘʚʥʝʥʠʷ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ï ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ, 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʤʝʪʦʜʠʢʘ ʠʭ ʦʮʝʥʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʪʦʛʦ ʢʨʠʪʝʨʠʷ, ʚʳʜʝʣʝʥʳ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʘʩʧʝʢʪʳ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʠ ʜʘʥʘ ʦʮʝʥʢʘ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʨʘʩʩʤʦʪʨʝʥʳ 

ʧʨʦʙʣʝʤʳ ʤʫʣʴʪʠʢʫʣʴʪʫʨʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʠ ʧʨʦʙʣʝʤʳ ʫʪʠʣʠʟʘʮʠʠ ʧʦʧʫʪʥʦʛʦ 

ʥʝʬʪʷʥʦʛʦ ʛʘʟʘ, ʠʩʩʣʝʜʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ CVP-ʘʥʘʣʠʟʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʬʪʝʛʘʟʦʚʦʡ ʢʦʤʧʘʥʠʠ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʜʦʢʣʘʜʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʦʮʝʥʢʝ ʥʘʣʠʯʠʷ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʥʝʬʪʷʥʦʡ ʧʨʦʚʠʥʮʠʠ, ʤʘʩʰʪʘʙ ʠʭ ʦʩʚʦʝʥʠʷ. ʆʟʚʫʯʝʥʳ ʧʨʦʙʣʝʤʳ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʜʘʥʘ ʫʧʨʘʚʣʝʥʯʝʩʢʘʷ ʦʮʝʥʢʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʯʝʨʝʟ 

ʘʫʪʩʦʨʩʠʥʛ, ʦʧʪʠʤʠʟʘʮʠʠ ʢʘʧʠʪʘʣʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʘʥʠʡ. ʉʨʝʜʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʦʚ ʥʘʠʙʦʣʴʰʠʡ 

ʠʥʪʝʨʝʩ ʠ ʟʥʘʯʠʤʦʩʪʴ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʘʙʦʪʳ, ʧʦʩʚʷʱʸʥʥʳʝ ʧʨʦʙʣʝʤʘʤ: 

ʧʦʚʳʰʝʥʠʷ ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʨʘʩʣʠ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʚ ʮʝʣʦʤ; ʠʟʫʯʝʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʜʨʫʛʠʭ ʛʦʩʫʜʘʨʩʪʚ ʠ ʨʘʟʚʠʪʠʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʈʦʩʩʠʠ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʩʬʝʨʝ; 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ 

ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʝʡ; ʧʦʠʩʢʘ ʠ ʧʨʠʤʝʥʝʥʠʷ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ; ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʫʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ-

ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʥʦʚʳʭ ʠʜʝʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʙʦʪʘʭ 

ʤʘʛʠʩʪʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ, ʧʦʩʚʷʱʸʥʥʳʭ: ʢʦʥʩʦʣʠʜʘʮʠʠ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʸʪʥʦʩʪʠ; ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ 

ʤʝʪʦʜʘʤ ʨʘʩʯʸʪʘ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʩʪʨʘʭʦʚʳʭ ʚʟʥʦʩʦʚ ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʘʭ; ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ 

ʨʳʥʢʘ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ; ʧʨʠʤʝʥʝʥʠʷ ʤʦʪʠʚʘʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʣʘʩʪʝʨʦʚ ʚ 

ʵʢʦʥʦʤʠʢʝ; ʦʧʪʠʤʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʳ ʢʘʧʠʪʘʣʘ; ʨʘʩʯʸʪʘ ʧʣʘʪʝʞʝʡ ʟʘ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ; ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʠʥʚʝʩʪʦʨʦʚ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʠ ʜʨ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʢʣʘʜʯʠʢʘʤʠ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ: 

- ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʬʦʨʤʘʣʴʥʦ-ʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʚ ʪ.ʯ. ʤʝʪʦʜʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʦʙʦʙʱʝʥʠʷ, 

ʠʥʜʫʢʪʠʚʥʳʡ ʠ ʜʝʜʫʢʪʠʚʥʳʡ ʤʝʪʦʜʳ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʧʦʥʷʪʠʡ ʠ ʘʨʛʫʤʝʥʪʘʮʠʷ; ʦʙʱʝʥʘʫʯʥʳʝ ʤʝʪʦʜʳ, ʚ ʪ.ʯ. 

ʥʘʙʣʶʜʝʥʠʷ, ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʥʠʷ, ʠʟʤʝʨʝʥʠʷ ʠ ʩʨʘʚʥʝʥʠʷ, ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ; ʘ ʪʘʢʞʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʚ 

ʪ.ʯ. ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʝʨʚʠʯʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʧʨʦʚʝʜʝʥʠʷ ʤʦʜʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʠ ʜʨ. 

- ʤʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ; ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʠʥʚʝʩʪʠʮʠʡ; 

ʬʠʥʘʥʩʦʚʦʛʦ ʘʥʘʣʠʟʘ; ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ; ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʫʜʠʪʘ; ʢʦʥʩʦʣʠʜʘʮʠʠ ʬʠʥʘʥʩʦʚʦʡ 

ʦʪʯʸʪʥʦʩʪʠ; ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʠ; ʦʧʪʠʤʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʳ ʢʘʧʠʪʘʣʘ; ʨʘʩʯʸʪʘ ʧʣʘʪʝʞʝʡ ʟʘ ʟʘʛʨʷʟʥʝʥʠʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʜʨ. 

ʀʥʪʝʨʝʩʥʳʤ ʜʦʢʣʘʜʦʤ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʷʚʣʷʝʪʩʷ ʜʦʢʣʘʜ ʂ.ʅ. ʊʨʝʪʴʷʢʦʚʘ, ʘʩʩʠʩʪʝʥʪʘ ʀʥʩʪʠʪʫʪʘ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʇʨʘʚʦʚʳʝ 

ʘʩʧʝʢʪʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ ʦʢʘʟʳʚʘʝʤʳʭ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ: ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʚʟʛʣʷʜè. ɺ 

ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʠʪʝʨʠʠ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ, ʦʢʘʟʳʚʘʝʤʳʭ ʧʨʝʜʧʨʠʷʪʠʷʤʠ 

ʅɻʂ. ʀʥʪʝʨʝʩʝʥ ʪʘʢʞʝ ʜʦʢʣʘʜ ʌʘʤ ʄʠʥʴ ʂʳʦʥʛ, ʤʘʛʠʩʪʨʘʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʕʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ 

ʈʦʩʩʠʠ ʠ ɺʴʝʪʥʘʤʘ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʩʬʝʨʝè, ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʘʢʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦʙ ʦʙʲʸʤʘʭ 

ʥʝʬʪʝʜʦʙʳʯʠ ʚʦ ɺʴʝʪʥʘʤʝ, ʧʨʦʛʥʦʟʥʳʝ ʜʘʥʥʳʝ ʦ ʧʝʨʩʧʝʢʪʠʚʘʭ ʨʘʟʚʠʪʠʷ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ɺʴʝʪʥʘʤʘ ʠ ʝʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʈʦʩʩʠʝʡ; ʦʙʦʟʥʘʯʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʪʨʫʜʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʪʘʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʠʭ ʧʨʝʦʜʦʣʝʥʠʷ; ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʨʘʙʦʪʳ ʩʦʚʤʝʩʪʥʦʛʦ ʨʦʩʩʠʡʩʢʦ-ʚʴʝʪʥʘʤʩʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʆɸʆ 

çɺʴʝʪʩʦʚʧʝʪʨʦè, ʜʘʥʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʝʛʦ ʨʦʣʠ ʚ ʨʘʟʚʠʪʠʠ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ. ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠ 

ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 

ɻʣʘʚʥʳʤʠ ʨʘʙʦʯʠʤʠ ʷʟʳʢʘʤʠ ʥʘ ʩʠʤʧʦʟʠʫʤʝ ʙʳʣʠ ʨʫʩʩʢʠʡ, ʘʥʛʣʠʡʩʢʠʡ ʠ ʥʝʤʝʮʢʠʡ. ʇʦʩʢʦʣʴʢʫ ʯʘʩʪʴ 

ʜʦʢʣʘʜʦʚ ʫʯʘʩʪʥʠʢʘʤʠ ʜʝʣʘʣʘʩʴ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʠ ʥʝʤʝʮʢʦʤ ʷʟʳʢʘʭ, ʪʦ ʜʣʷ ʥʠʭ ʨʘʙʦʪʘʣʘ ʩʧʝʮʠʘʣʴʥʘʷ ʩʝʢʮʠʷ ï 
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çɻʝʦʣʦʛʠʷ ʠ ʥʝʬʪʝʛʘʟʦʚʦʝ ʜʝʣʦè ʩ ʜʚʫʤʷ ʧʦʜʩʝʢʮʠʷʤʠ, ʥʘ ʢʦʪʦʨʦʡ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ 62 ʜʦʢʣʘʜʘ 72 ʘʚʪʦʨʦʚ. ʅʘ 

ʦʪʢʨʳʪʠʠ ʜʘʥʥʦʡ ʩʝʢʮʠʠ ʚʳʩʪʫʧʠʣ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ɹʨʠʪʘʥʩʢʦʛʦ ʉʦʚʝʪʘ ï Harriot-Watt University. ʋʯʘʩʪʥʠʢʠ 

ʩʠʤʧʦʟʠʫʤʘ ʧʨʝʜʩʪʘʚʠʣʠ ʜʦʢʣʘʜʳ ʥʘ ʘʢʪʫʘʣʴʥʳʝ ʪʝʤʳ ʚ ʦʙʣʘʩʪʠ ʛʝʦʣʦʛʠʠ ʠ ʥʝʬʪʝʛʘʟʦʜʦʙʳʯʠ, ʜʦʣʦʞʠʚ 

ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʠʭ ʧʝʨʩʦʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʜʘʣʠ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʥʦʚʝʡʰʠʤ ʪʝʭʥʦʣʦʛʠʷʤ ʚ 

ʥʝʬʪʝʛʘʟʦʚʦʤ ʜʝʣʝ, ʧʦʣʫʯʝʥʥʫʶ ʧʨʠ ʠʟʫʯʝʥʠʠ ʥʘʫʯʥʦʡ ʘʥʛʣʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʣʠʪʝʨʘʪʫʨʳ ʥʘ ʥʝʤʝʮʢʦʤ 

ʷʟʳʢʝ. ʇʦʤʠʤʦ ʨʦʩʩʠʡʩʢʠʭ ʫʯʘʩʪʥʠʢʦʚ ʩ ʜʦʢʣʘʜʘʤʠ ʚʳʩʪʫʧʠʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʟʘʨʫʙʝʞʴʷ ï ʠʟ ʀʥʜʦʥʝʟʠʠ, 

ɺʴʝʪʥʘʤʘ, ɻʝʨʤʘʥʠʠ, ɸʥʛʣʠʠ. ɺ ʩʦʩʪʘʚʝ ʢʦʥʢʫʨʩʥʦʡ ʢʦʤʠʩʩʠʠ ʩʝʢʮʠʠ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʩʧʝʮʠʘʣʠʩʪʳ, ʩʚʦʙʦʜʥʦ 

ʚʣʘʜʝʶʱʠʝ ʘʥʛʣʠʡʩʢʠʤ ʠ ʥʝʤʝʮʢʠʤ ʷʟʳʢʘʤʠ. ʆʥʠ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʣʫʯʰʠʝ ʜʦʢʣʘʜʳ ʩʦʜʝʨʞʘʪ ʨʝʟʫʣʴʪʘʪʳ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʘʢʝʪʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʧʝʮʠʬʠʢʦʡ ʦʙʲʝʢʪʦʚ ʠʣʠ ʩʪʘʜʠʡ ʧʨʦʮʝʩʩʦʚ, ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʘʥʘʣʠʟʫ. ɺ ʜʦʢʣʘʜʘʭ ʧʦ ʛʝʦʵʢʦʣʦʛʠʠ, ʛʝʦʭʠʤʠʠ, 

ʙʠʦʛʝʦʭʠʤʠʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʦʭʨʘʥʳ ʠ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪʨʘʞʝʥʳ ʘʚʪʦʨʩʢʠʝ 

ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʯʪʦ ʚʦʩʧʦʣʥʷʝʪ ʧʨʦʙʣʝʤʳ ʚ ʨʝʰʝʥʠʠ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʨʦʙʣʝʤʳ ʦʙʲʝʢʪʠʚʥʦʡ ʠ ʧʦʣʥʦʡ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ, 

ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʠ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ. ʇʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʨʪʫʪʠ ʚ 

ʧʳʣʝʘʵʨʦʟʦʣʷʭ ʠ ʧʦʯʚʘʭ, ʪʘʣʦʡ ʚʦʜʳ ʛʛ. ʊʦʤʩʢʘ ʠ ɸʩʠʥʦ. ɺ ʥʝʢʦʪʦʨʳʭ ʜʦʢʣʘʜʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ ʯʝʣʦʚʝʢʘ, 

ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʨʘʟʣʠʯʥʳʭ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʛʝʥʥʦ-ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ ʈʦʩʩʠʠ ʠ ʌʨʘʥʮʠʠ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʮʝʣʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʦʟʜʦʨʦʚʣʝʥʠʷ ʥʘʩʝʣʝʥʠʷ. ɺ ʜʨʫʛʦʡ ʯʘʩʪʠ ʜʦʢʣʘʜʦʚ ʧʨʠʚʝʜʝʥʳ ʥʦʚʳʝ ʩʧʦʩʦʙʳ 

ʩʥʠʞʝʥʠʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʲʝʢʪʳ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ɺ ʜʦʢʣʘʜʘʭ ʧʦ ʪʝʤʘʪʠʢʝ 

ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʢʘʜʘʩʪʨʦʚʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʟʝʤʝʣʴʥʳʭ ʧʦʣʦʩ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ, ʜʘʥ ʘʥʘʣʠʟ ʧʨʘʚʦʚʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʚʩʝʭ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʟʥʘʯʠʤʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʙ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʘʥʘʣʠʟʘ. ɺ ʩʬʝʨʝ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʦʝʢʪʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʙʦʨʘ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʚʳʰʝʥʠʷ ʥʝʬʪʝʦʪʜʘʯʠ ʧʣʘʩʪʘ, ʘ ʪʘʢʞʝ ʚʳʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʦʩʦʙʳʭ ʪʠʧʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʨʘʟʥʳʭ 

ʵʪʘʧʘʭ ʨʘʟʨʘʙʦʪʢʠ ʇʨʝʜʣʦʞʝʥ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ 

ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ. ɼʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʢʘʚʝʨʥʦʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʟʨʫʰʝʥʠʝ ʫʩʪʴʝʚʦʡ ʟʦʥʳ, ʦʩʳʧʝʡ ʠ ʦʙʚʘʣʦʚ 

ʧʨʠ ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ ʚ ʫʩʣʦʚʠʷʭ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ, ʨʘʟʨʘʙʦʪʘʥʳ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʙʫʨʦʚʳʭ ʧʨʦʤʳʚʦʯʥʳʭ 

ʨʘʩʪʚʦʨʦʚ, ʝʜʠʥʦʚʨʝʤʝʥʥʦʝ ʩʦʙʣʶʜʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʨʫʛʘ ʧʨʦʙʣʝʤ, 

ʦʧʨʝʜʝʣʷʝʤʳʭ ʩʫʨʦʚʳʤ ʢʣʠʤʘʪʦʤ ʠ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ. ʇʨʝʜʩʪʘʚʣʝʥʳ 

ʨʘʟʨʘʙʦʪʢʠ ʚ ʩʬʝʨʝ ʪʨʫʙʦʧʨʦʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ, ʧʨʝʜʩʪʘʚʣʝʥ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʧʝʮʠʬʠʢʘʮʠʡ ʧʦ ʩʦʦʨʫʞʝʥʠʷʤ ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ ʚ ʈʦʩʩʠʠ ʠ ʂʘʥʘʜʝ. ʅʝʢʦʪʦʨʳʝ ʜʦʢʣʘʜʳ 

ʥʦʩʷʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʢʨʦʧʦʪʣʠʚʦʡ ʨʘʙʦʪʳ ʩ ʦʙʨʘʟʮʘʤʠ ʧʦʨʦʜ ʠ 

ʦʢʘʤʝʥʝʣʦʩʪʝʡ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʭ, ʟʥʘʯʠʤʳʭ ʜʣʷ ʧʘʣʝʦʥʪʦʣʦʛʠʠ. 

ʀʟ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʭ ʜʦʢʣʘʜʦʚ ʦʪʤʝʯʝʥ ʜʦʢʣʘʜ ʄ.ɸ. ɹʝʣʷʢʠʥʦʡ, ʩʪʫʜʝʥʪʘ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, çBiogeochemical features of human organism ash 

residue of Novosibirsk residentsè, ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʚʦʧʨʦʩʘʤ ʥʘʢʦʧʣʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʳʭ, ʨʝʜʢʠʭ, ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ, ʙʣʘʛʦʨʦʜʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ 

ʯʝʣʦʚʝʯʝʩʢʠʭ ʪʢʘʥʷʭ, ʚʳʷʚʣʝʥʳ ʩʧʝʮʠʬʠʢʘ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʦʩʥʦʚʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʢʪʦʨʦʚ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʛ. ʅʦʚʦʩʠʙʠʨʩʢʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʝʧʣʘ ʦʩʪʘʥʢʦʚ 

ʯʝʣʦʚʝʯʝʩʢʠʭ ʪʢʘʥʝʡ ʩʣʫʞʘʪ ʭʦʨʦʰʠʤ ʠʥʜʠʢʘʪʦʨʦʤ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʜʚʝʨʛʰʝʡʩʷ 

ʘʥʪʨʦʧʦʪʝʭʥʠʯʝʩʢʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. ʀʥʪʝʨʝʩ ʚʳʟʚʘʣ ʪʘʢʞʝ ʜʦʢʣʘʜ ɸ.ʄ. ɻʦʨʰʢʦʚʘ, ʘʩʧʠʨʘʥʪʘ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çEffect of magnetic and ultrasound fields on process 

of petroleum asphaltenes aggregation in model systemè, ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʳʯʠʩʣʝʥʠʝ ʵʥʝʨʛʠʡ ʜʠʩʩʦʮʠʘʮʠʠ 

ʤʦʣʝʢʫʣ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ ʢʦʤʧʘʫʥʜʠʨʦʚʘʥʠʷ ʪʦʚʘʨʥʳʭ ʙʝʥʟʠʥʦʚ ʠ ʚʳʷʚʣʝʥʠʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʢʪʘʥʦʚʳʭ ʯʠʩʝʣ ʦʪ ʵʥʝʨʛʠʠ ʜʠʩʩʦʮʠʘʮʠʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʤʘʛʥʠʪʥʳʭ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʧʦʣʝʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʢʪʘʥʦʚʳʭ ʯʠʩʝʣ ʦʪ ʵʥʝʨʛʠʠ ʜʠʩʩʦʮʠʘʮʠʠ ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʪʴ ʘʚʪʦʨʫ ʙʦʣʝʝ ʪʦʯʥʫʶ, 

ʫʯʠʪʳʚʘʶʱʫʶ ʷʚʣʝʥʠʝ ʜʝʪʦʥʘʮʠʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʨʘʩʯʝʪʘ ʦʢʪʘʥʦʚʳʭ ʯʠʩʝʣ ʜʣʷ ʧʨʦʮʝʩʩʘ 

ʢʦʤʧʘʫʥʜʠʨʦʚʘʥʠʷ ʪʦʚʘʨʥʳʭ ʙʝʥʟʠʥʦʚ. ɺ ʭʦʜʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʵʥʪʘʣʴʧʠʠ ʤʦʣʝʢʫʣ 

ʘʪʦʤʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʪʦʚʘʨʥʳʡ ʙʝʥʟʠʥ, ʧʨʠ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʝʤ ʣʝʛʯʝ ʨʘʟʨʳʚʘʝʪʩʷ ʤʦʣʝʢʫʣʘ, ʪʝʤ ʤʝʥʴʰʝ ʦʢʪʘʥʦʚʦʝ ʯʠʩʣʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʫʛʣʝʚʦʜʦʨʦʜʳ, ʠʤʝʶʱʠʝ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʵʥʝʨʛʠʠ ʜʠʩʩʦʮʠʘʮʠʠ, ʦʙʣʘʜʘʶʪ ʥʘʠʤʝʥʴʰʝʡ ʜʝʪʦʥʘʮʠʦʥʥʦʡ 

ʩʪʦʡʢʦʩʪʴʶ. ʀʥʪʝʨʝʩʥʳ ʠ ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʘʤʢʘʭ ʩʠʤʧʦʟʠʫʤʘ ʙʳʣ ʧʨʦʚʝʜʝʥ çʂʨʫʛʣʳʡ ʩʪʦʣè ʧʦ ʪʝʤʝ: çʄʦʣʦʜʸʞʴ. ʅʘʫʢʘ. 

ʆʙʨʘʟʦʚʘʥʠʝ. ʇʨʦʙʣʝʤʳ. ʇʝʨʩʧʝʢʪʠʚʳè. ʇʨʦʙʣʝʤʳ, ʧʦʜʥʷʪʳʝ ʥʘ çʂʨʫʛʣʦʤ ʩʪʦʣʝè, ʘʢʪʫʘʣʴʥʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ 

ʙʫʜʫʱʝʛʦ ʈʦʩʩʠʠ, ʧʦʵʪʦʤʫ ʦʥʠ ʚʳʟʚʘʣʠ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʫ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʥʘʫʯʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠ 

ʘʩʧʠʨʘʥʪʦʚ. ʆʪʢʨʳʣ ʝʛʦ ʠ ʚʝʣ ʟʘʤʝʩʪʠʪʝʣʴ ʧʨʦʨʝʢʪʦʨʘ ʊʇʋ, ʧʨʦʬʝʩʩʦʨ ɽ.ɻ. ʗʟʠʢʦʚ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʦʢʣʘʜʳ 

ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʥʘ ʚʳʩʦʢʦʤ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʠ ʜʦʣʦʞʝʥʳ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʠʤʝʶʱʠʤʠ ʙʦʣʴʰʦʡ 

ʦʧʳʪ ʥʘʫʯʥʦʡ ʠ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚʳʟʚʘʣʠ ʧʦʯʪʠ ʚʩʝ ʧʨʦʯʠʪʘʥʥʳʝ ʜʦʢʣʘʜʳ, 

ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʦʧʫʙʣʠʢʦʚʘʥʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʝʩʝʪ ʙʦʣʴʰʫʶ ʠ ʠʥʪʝʨʝʩʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʦʢʣʘʜ ɽ.ʀ. 

ʂʦʨʦʪʢʦʚʦʡ, ʧʨʦʬʝʩʩʦʨʘ, ʟʘʤʝʩʪʠʪʝʣʷ ʧʨʦʨʝʢʪʦʨʘ-ʜʠʨʝʢʪʦʨʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ: 

çʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʚʫʟʘʭ ʈʦʩʩʠʠè. ʀʥʪʝʨʝʩʝʥ ʜʦʢʣʘʜ ʠ ʧʦʜʥʷʪʳʝ ʚ ʥʝʤ ʧʨʦʙʣʝʤʳ 

ʟʘʤʝʩʪʠʪʝʣʷ ʧʨʦʨʝʢʪʦʨʘ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʧʨʦʬʝʩʩʦʨʘ ɽ.ɻ. ʗʟʠʢʦʚʘ: çʉʦʚʨʝʤʝʥʥʳʝ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʪʨʝʙʦʚʘʥʠʷ ʟʘʨʫʙʝʞʥʳʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ ʢ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʫ ʚʳʧʫʩʢʥʠʢʘ ʚʫʟʘè. ʇʨʦʬʝʩʩʦʨ, ʜ. ʛ-ʤ. ʥ., 

ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʆɻɿ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ ɸ.ɸ. ʇʦʮʝʣʫʝʚ ʦʩʚʝʪʠʣ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ 

ʚ ʥʘʫʢʝ, ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʛʝʦʣʦʛʠʠ ʚ ʈʦʩʩʠʠ ʩʝʛʦʜʥʷ. ʆ ʥʝʢʦʪʦʨʳʭ ʥʝʨʝʰʝʥʥʳʭ 

ʧʨʦʙʣʝʤʘʭ ʧʦʣʫʯʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʠʥʦʩʪʨʘʥʥʳʤʠ ʛʨʘʞʜʘʥʘʤʠ ʨʘʩʩʢʘʟʘʣ ʜʦʮʝʥʪ ʊʇʋ ʂ.ʅ. 

ʊʨʝʪʴʷʢʦʚ. ʆ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʟʚʠʪʠʷ ʣʫʯʰʠʭ ʪʨʘʜʠʮʠʡ ʚʫʟʘ ʚ ʧʦʜʛʦʪʦʚʢʝ ʚʳʩʦʢʦʢʣʘʩʩʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʦʪʨʘʟʠʚ ʠ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʨʘʩʩʢʘʟʘʣʘ ʜʦʮʝʥʪ ʊʦʤʩʢʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɻ.ʄ. ʀʚʘʥʦʚʘ. ʋʯʘʩʪʥʠʢʠ çʂʨʫʛʣʦʛʦ ʩʪʦʣʘè ʦʩʚʝʪʠʣʠ ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʢʨʫʛ 

ʚʦʧʨʦʩʦʚ, ʦʪʨʘʟʠʚ ʠ ʧʨʦʙʣʝʤʳ ʷʟʳʢʦʚʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʚʳʩʰʝʡ ʠʥʞʝʥʝʨʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʰʢʦʣʳ. ɺ ʜʦʢʣʘʜʝ ʧʨʦʬʝʩʩʦʨʘ, ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ ʀʇʈ ʊʇʋ ɺ.ɼ. ɽʚʩʝʝʚʘ 

ʙʳʣʠ ʧʦʜʥʷʪʳ ʧʨʦʙʣʝʤʳ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʥʘ ʦʙʫʯʝʥʠʷ ʥʘ ʤʘʛʠʩʪʝʨʩʢʠʝ 

ʧʨʦʛʨʘʤʤʳ. ʉʧʝʮʠʘʣʠʩʪʳ ʨʘʩʩʢʘʟʘʣʠ ʦ ʧʨʦʙʣʝʤʘʭ ʧʨʝʧʦʜʘʚʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʥʘʫʢʘʤ, ʦ ʛʨʦʤʘʜʥʦʡ ʨʦʣʠ ʥʘʫʯʥʳʭ ʰʢʦʣ ʚ ʧʦʜʛʦʪʦʚʢʝ ʥʘʫʯʥʳʭ ʚʳʩʦʢʦʢʣʘʩʩʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦ 

ʙʦʣʴʰʦʡ ʟʥʘʯʠʤʦʩʪʠ ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩʦ ʰʢʦʣʴʥʠʢʘʤʠ, ʦ ʨʦʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʨʝʡʪʠʥʛʦʚʘʥʠʷ ʩʪʫʜʝʥʪʦʚ ʚ ʚʫʟʝ, ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ MOODLE, ʦ ʪʝʥʜʝʥʮʠʷʭ 

ʨʘʟʚʠʪʠʷ ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʦ ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʴʶ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʚʫʟʝ ʠ ʪ. ʜ. ʠ ʪ. ʧ. ʈʘʚʥʦʜʫʰʥʳʭ 

ʚʳʩʪʫʧʘʶʱʠʭ ʠ ʩʣʫʰʘʪʝʣʝʡ ʥʝ ʙʳʣʦ, ʜʠʩʢʫʩʩʠʠ ʚʝʣʠʩʴ ʦʞʠʚʣʝʥʦ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʦ. ʇʨʝʜʣʦʞʝʥʠʷ, 

ʚʳʨʘʙʦʪʘʥʥʳʝ ʥʘ çʂʨʫʛʣʦʤ ʩʪʦʣʝè ʙʳʣʦ ʨʝʰʝʥʦ ʜʦʚʝʩʪʠ ʜʦ ʨʫʢʦʚʦʜʩʪʚʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩʠʤʧʦʟʠʫʤʘ ʥʘ ʩʝʢʮʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʥʘʫʯʥʳʭ ʨʘʙʦʪ: ʤʫʣʴʪʠʤʝʜʠʡʥʳʡ ʧʨʦʝʢʪʦʨ, ʢʦʤʧʴʶʪʝʨʥʳʡ ʧʨʦʝʢʪʦʨ, ʥʦʫʪʙʫʢ, ʛʨʘʬʦʧʨʦʝʢʪʦʨ, 

ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʧʨʝʟʝʥʪʘʮʠʡ çPowerpointè, ʦʚʝʨʭʝʜ, ʧʨʦʝʢʪʦʨ çʇʦʣʠʣʶʢʩè, ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʝ ʩʨʝʜʩʪʚʦ çʃʝʢʪʦʨ 

2000è, ʚʠʜʝʦʧʨʦʝʢʪʦʨʳ, ʜʠʘʧʨʦʝʢʪʦʨʳ, ʧʨʦʝʢʪʦʨ Nec 595VT, ʦʧʪʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʚ ʨʝʞʠʤʝ Power Point, 

ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʜʦʩʢʘ Hitachi, ʚʠʜʝʦ-ʩʪʝʥʘ 3-D ʚʠʟʫʘʣʠʟʘʮʠʠ, ʧʣʘʟʤʝʥʥʳʡ ʵʢʨʘʥ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʩʘʤʳʝ ʧʦʩʣʝʜʥʠʝ ʚʝʨʩʠʠ ʧʦʧʫʣʷʨʥʦʛʦ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ MS Office, Corel Draw, Arc View, MapInfo 

ʠ ʜʨʫʛʠʭ ʥʦʚʝʡʰʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ. ʅʝʢʦʪʦʨʳʝ ʜʦʢʣʘʜʳ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʧʦʢʘʟʦʤ ʬʠʣʴʤʦʚ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʂʦʥʢʫʨʩʥʦʝ ʞʶʨʠ ʩʠʤʧʦʟʠʫʤʘ ʥʘʛʨʘʜʠʣʦ ʘʚʪʦʨʦʚ ʣʫʯʰʠʭ ʜʦʢʣʘʜʦʚ ʜʠʧʣʦʤʘʤʠ, ʧʨʠʟʘʤʠ ʠ ʧʘʤʷʪʥʳʤʠ 

ʧʦʜʘʨʢʘʤʠ. ɺʩʝʤ ʜʦʢʣʘʜʯʠʢʘʤ ʙʳʣʠ ʚʨʫʯʝʥʳ ʩʝʨʪʠʬʠʢʘʪʳ. ʅʘʛʨʘʞʜʝʥʠʝ ʣʘʫʨʝʘʪʦʚ ʩʦʩʪʦʷʣʦʩʴ ʚ ʪʦʨʞʝʩʪʚʝʥʥʦʡ 

ʠ ʧʨʘʟʜʥʠʯʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʢʫʣʴʪʫʨʥʦʤ ʮʝʥʪʨʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɼʣʷ ʫʯʘʩʪʥʠʢʦʚ ʩʠʤʧʦʟʠʫʤʘ ʙʳʣ ʜʘʥ ʧʨʘʟʜʥʠʯʥʳʡ ʢʦʥʮʝʨʪ. 

ɺ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʩʠʤʧʦʟʠʫʤʘ ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʠʥʪʝʨʝʩʥʘʷ ʢʫʣʴʪʫʨʥʘʷ ʧʨʦʛʨʘʤʤʘ. 

ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʵʢʩʢʫʨʩʠʠ ʧʦ ʛʦʨʦʜʫ, ʚ ʉʠʙʠʨʩʢʠʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ (ʚ ʦʪʜʝʣ ʪʨʦʧʠʯʝʩʢʦʡ ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ), ʚ ʤʫʟʝʡ ʨʝʜʢʠʭ ʠ ʜʨʝʚʥʠʭ ʢʥʠʛ, ʚ ʤʫʟʝʡ ʠʩʪʦʨʠʠ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʚ 

ʤʫʟʝʡ-ʢʘʙʠʥʝʪ ʘʢʘʜʝʤʠʢʦʚ ɺ.ɸ. ʆʙʨʫʯʝʚʘ ʠ ʄ.ɸ. ʋʩʦʚʘ, ʚ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʠ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʡ ʤʫʟʝʠ 

ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʚ ʙʠʙʣʠʦʪʝʢʫ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʚ ʎʝʥʪʨ 

ʧʦʜʛʦʪʦʚʢʠ ʤʘʛʠʩʪʨʦʚ ʚ ʦʙʣʘʩʪʠ ʥʝʬʪʷʥʦʛʦ ʠʥʞʠʥʠʨʠʥʛʘ, ʩʦʟʜʘʥʥʦʛʦ ʥʘ ʙʘʟʝ ʕʜʠʥʙʫʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

çʍʝʨʠʦʪ-ɺʘʪʪè (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) ʠ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʚ ʩʦʚʨʝʤʝʥʥʦʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʢʝʨʥʦʭʨʘʥʠʣʠʱʝ ʩ ʣʘʙʦʨʘʪʦʨʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʎʝʥʪʨʦʤ, ʚ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʷʜʝʨʥʳʡ ʨʝʘʢʪʦʨ ʊʇʋ. ɻʦʩʪʠ ʩʠʤʧʦʟʠʫʤʘ ʧʦʟʥʘʢʦʤʠʣʠʩʴ ʩ ʫʯʝʙʥʳʤʠ ʢʦʨʧʫʩʘʤʠ ʠ ʣʘʙʦʨʘʪʦʨʠʷʤʠ ʀʇʈ ʊʇʋ, ʩ 

ʜʚʫʤʷ ʀʥʥʦʚʘʮʠʦʥʥʳʤʠ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʎʝʥʪʨʘʤʠ ʀʇʈ (çʊʨʫʙʦʧʨʦʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ ʥʝʬʪʠ ʠ ʛʘʟʘè ʠ 

çʋʨʘʥʦʚʘʷ ʛʝʦʣʦʛʠʷè), ʩ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ çʅʝʬʪʝʛʘʟʦʚʘʷ ʛʠʜʨʦʜʠʥʘʤʠʢʘ ʠ 

ʪʝʧʣʦʦʙʤʝʥè, ʦʩʥʘʱʝʥʥʳʤʠ ʥʦʚʝʡʰʠʤ ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʥʘ ʫʨʦʚʥʝ ʤʠʨʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ. ɼʣʷ ʛʦʩʪʝʡ 

ʙʳʣ ʧʦʢʘʟʘʥ ʬʠʣʴʤ ʦʙ ʠʩʪʦʨʠʠ, ʪʨʘʜʠʮʠʷʭ ʠ ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʷʭ ʀʇʈ ʊʇʋ.  

ɺ ʨʘʤʢʘʭ XVII ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ ʠʤ. ʄ.ɸ. ʋʩʦʚʘ çʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨè 

ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʦʥʢʫʨʩ ʬʝʜʝʨʘʣʴʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʛʨʘʥʪʦʚ çʋ.ʄ.ʅ.ʀ.ʂè ʜʣʷ ʣʫʯʰʠʭ 

ʥʘʫʯʥʳʭ ʨʘʙʦʪ. ɺ ʠʪʦʛʝ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 50 ʣʫʯʰʠʭ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʩʣʝʜʫʶʱʠʝ, 

ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʫʨʳ ʢʦʥʢʫʨʩʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʠʪʦʛʘʤ ʢʦʥʢʫʨʩʥʳʭ ʢʦʤʠʩʩʠʡ ʩʠʤʧʦʟʠʫʤʘ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʣʫʯʰʠʝ 

ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʜʣʷ ʧʝʯʘʪʠ ʚ ʞʫʨʥʘʣʘʭ ɺɸʂ çʀʟʚʝʩʪʠʷ ʊʇʋè. 

ʋʯʠʪʳʚʘʷ ʬʠʥʘʥʩʦʚʳʝ ʪʨʫʜʥʦʩʪʠ ʚ ʩʪʨʘʥʝ, ʨʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ ʚ ʮʝʣʷʭ ʧʦʜʜʝʨʞʢʠ ʥʘʫʯʥʦʡ 

ʤʦʣʦʜʝʞʠ ʧʨʠʥʷʣʘ ʨʝʰʝʥʠʝ ʦʧʫʙʣʠʢʦʚʘʪʴ ʤʘʪʝʨʠʘʣʳ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʦʚ. ʂʨʠʪʝʨʠʝʤ ʦʪʙʦʨʘ 

ʩʣʫʞʠʣʠ ʣʠʰʴ ʩʦʜʝʨʞʘʥʠʝ ʜʦʢʣʘʜʦʚ, ʠʭ ʥʘʫʯʥʘʷ ʥʦʚʠʟʥʘ, ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠ ʚʦʟʨʘʩʪ ʘʚʪʦʨʦʚ. 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ ʩʠʤʧʦʟʠʫʤʘ ʥʘʜʝʝʪʩʷ, ʯʪʦ ʧʫʙʣʠʢʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦʟʚʦʣʷʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ 

ʯʠʪʘʪʝʣʷʤ ʧʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʫʨʦʚʥʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨ, 

ʚʳʧʦʣʥʷʝʤʳʭ ʤʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ, ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʣʦʞʝʥʥʳʝ ʤʦʣʦʜʳʤʠ ʘʚʪʦʨʘʤʠ ʠʜʝʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚ ʩʚʦʝʡ 

ʥʘʫʯʥʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʫʙʣʠʢʘʮʠʷ ʪʨʫʜʦʚ ʢʘʞʜʦʡ ʩʝʢʮʠʠ ʦʪʢʨʳʚʘʝʪʩʷ 

ʧʨʦʙʣʝʤʥʳʤ ʜʦʢʣʘʜʦʤ ʚʝʜʫʱʠʭ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʩʝʢʮʠʠ. 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ ʩʯʠʪʘʝʪ, ʯʪʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʜʦʢʣʘʜʳ ʚʝʜʫʱʠʭ ʫʯʝʥʳʭ ʙʫʜʫʪ ʧʦʣʝʟʥʳ ʠ ʠʥʪʝʨʝʩʥʳ 

ʩʪʫʜʝʥʪʘʤ ʠ ʘʩʧʠʨʘʥʪʘʤ, ʚʝʜʫʱʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʳʭ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ ʩʠʤʧʦʟʠʫʤʘ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʊʦʤʩʢʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʨʝʢʪʦʨ ʊʇʋ, ʧʨʦʬʝʩʩʦʨ ʇ.ʉ. ʏʫʙʠʢ), ʨʫʢʦʚʦʜʩʪʚʫ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʊʇʋ (ʧʨʦʨʝʢʪʦʨ-ʜʠʨʝʢʪʦʨ ʀʇʈ ʊʇʋ, ɸ.ʖ. ɼʤʠʪʨʠʝʚ), ʬʠʥʘʥʩʦʚʘʷ ʧʦʜʜʝʨʞʢʘ ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ 

ʧʨʦʚʝʜʝʥʠʶ ʩʠʤʧʦʟʠʫʤʘ ʠ ʧʫʙʣʠʢʘʮʠʠ ʜʘʥʥʦʛʦ ʩʙʦʨʥʠʢʘ. 

 

ʋʯʝʥʳʡ ʩʝʢʨʝʪʘʨʴ XVII ʩʠʤʧʦʟʠʫʤʘ, ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʛʝʦʣ.-ʤʠʥ.ʥʘʫʢ ï ɻ.ʄ. ʀʚʘʥʦʚʘ 

 



ʇʆʉɺʗʑɸɽʊʉʗ  
150-ʃɽʊʀʖ ʉʆ ɼʅʗ ʈʆɾɼɽʅʀʗ ɸʂɸɼɽʄʀʂɸ ɺ. ɸ. ʆɹʈʋʏɽɺɸ ʀ 130-
ʃɽʊʀʖ ɸʂɸɼɽʄʀʂɸ ʄ. ɸ. ʋʉʆɺɸ, ʆʉʅʆɺɸʊɽʃɽʁ ʉʀɹʀʈʉʂʆʁ 

ɻʆʈʅʆ-ɻɽʆʃʆɻʀʏɽʉʂʆʁ ʐʂʆʃʓ 

 

ʇʃɽʅɸʈʅʓɽ ɼʆʂʃɸɼʓ 

 
ʊʇʋ: ʆʊ ʃʋʏʐʀʍ ʇʈɸʂʊʀʂ ɺ ʉʊʈɸʅɽ ʂ ʃʋʏʐʀʄ ʋʅʀɺɽʈʉʀʊɽʊɸʄ ɺ ʄʀʈɽ 

ʇ. ʉ. ʏʫʙʠʢ, ʧʨʦʬʝʩʩʦʨ, ʨʝʢʪʦʨ ʊʇʋ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ  

 ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 7 ʤʘʷ 2012 ʛ. ˉ 599 çʆ ʤʝʨʘʭ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠè ʇʨʘʚʠʪʝʣʴʩʪʚʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʧʦʨʫʯʘʝʪʩʷ ʦʙʝʩʧʝʯʠʪʴ: 

¶ ʨʘʟʨʘʙʦʪʢʫ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʜʦ ʢʦʥʮʘ ʦʢʪʷʙʨʷ 2012 ʛ. ʧʣʘʥʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʨʘʟʚʠʪʠʶ ʚʝʜʫʱʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʧʦʚʳʰʝʥʠʝ ʠʭ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʨʝʜʠ ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʮʝʥʪʨʦʚ. 

¶ ɺʭʦʞʜʝʥʠʝ ʢ 2020 ʛʦʜʫ ʥʝ ʤʝʥʝʝ ʧʷʪʠ ʨʦʩʩʠʡʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʚ ʧʝʨʚʫʶ 

ʩʦʪʥʶ ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʩʦʛʣʘʩʥʦ ʤʠʨʦʚʦʤʫ ʨʝʡʪʠʥʛʫ 

ʫʥʠʚʝʨʩʠʪʝʪʦʚ. 

¶ ɺʦ ʠʩʧʦʣʥʝʥʠʝ ʵʪʦʛʦ ʋʢʘʟʘ ʇʨʝʟʠʜʝʥʪʘ ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʫʪʚʝʨʜʠʣʦ: 

¶ ʈʘʩʧʦʨʷʞʝʥʠʝʤ ʦʪ 22 ʥʦʷʙʨʷ 2012 ʛ. ˉ 2148ʨ ï ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çʈʘʟʚʠʪʠʝ ʦʙʨʘʟʦʚʘʥʠʷè ʥʘ 2013-2020 ʛʦʜʳ. 

ʇʨʦʛʥʦʟʠʨʫʝʤʳʡ ʦʙʲʝʤ ʬʠʥʘʥʩʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 4 ʪʨʠʣʣʠʦʥʦʚ ʨʫʙʣʝʡ. ʇʨʠ ʵʪʦʤ 

ʝʞʝʛʦʜʥʳʝ ʟʘʪʨʘʪʳ ʙʶʜʞʝʪʘ ʚʦʟʨʘʩʪʫʪ ʩ 446 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ ʚ 2013 ʛ. ʜʦ 

631 ʤʠʣʣʠʘʨʜʘ ʚ 2020. ʂʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʡ ʙʶʜʞʝʪ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʧʝʨʠʦʜ ʜʦ 

2015 ʛ. ʧʣʘʥʠʨʫʝʪʩʷ ʚ ʩʫʤʤʝ ʦʢʦʣʦ 8 ʪʨʠʣʣʠʦʥʦʚ ʨʫʙʣʝʡ, ʘ ʧʨʦʛʥʦʟ ʥʘ 2016 ʠ 2020 ʛ. ï ʩʚʳʰʝ 20 ʪʨʠʣʣʠʦʥʦʚ. 

ʅʘ ʧʦʜʜʝʨʞʢʫ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʚʝʜʫʱʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʘʧʨʘʚʠʪʴ 54,4 ʤʣʨʜ. ʨʫʙ. 

¶ ʈʘʩʧʦʨʷʞʝʥʠʝʤ ʦʪ 29 ʦʢʪʷʙʨʷ 2012 ʛ. ˉ 2006-ʨ - ʧʣʘʥ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʚʝʜʫʱʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʧʦʚʳʰʝʥʠʝ ʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʨʝʜʠ ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ ʥʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʘʚʠʪʩʷ ʚʦʧʨʦʩ ʦ ʧʦʜʛʦʪʦʚʢʝ ʛʣʦʙʘʣʴʥʦ ʢʦʥʢʫʨʝʥʪʦ-ʩʧʦʩʦʙʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ (ʜʘʣʝʝ ʜʣʷ 

ʢʨʘʪʢʦʩʪʠ ï ʵʣʠʪʥʳʭ), ʩʦʟʜʘʶʱʠʭ ʠ ʚʥʝʜʨʷʶʱʠʭ ʫʥʠʢʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʜʫʢʪʳ. ʇʦʜʛʦʪʦʚʢʘ ʪʘʢʠʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʝʜʦʚʳʭ (ʧʨʦʨʳʚʥʳʭ) ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

1. ʊʨʝʥʜʳ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʬʝʨʝ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʨʝʥʜʳ. 

ʄʠʨʦʚʳʝ ʪʨʝʥʜʳ: 

¶ ʛʣʦʙʘʣʠʟʘʮʠʷ ʨʳʥʢʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʪʨʫʜʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʨʘʩʪʫʱʘʷ ʢʦʥʢʫʨʝʥʮʠʷ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʚ 

ʙʦʨʴʙʝ ʟʘ ʨʳʥʢʠ ʥʘʫʯʥʳʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ ʠ ʧʨʠʟʥʘʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ ʚʳʧʫʩʢʥʠʢʦʚ; 

¶ ʧʨʘʛʤʘʪʠʟʘʮʠʷ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʦʨʠʝʥʪʘʮʠʷ ʠʭ ʥʘ ʟʘʧʨʦʩʳ ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʱʝʩʪʚʘ: ʩʦʛʣʘʩʦʚʘʥʠʝ ʩ 

ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ, ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʥʝʟʘʚʠʩʠʤʳʭ ʮʝʥʪʨʦʚ, 

ʩʝʨʪʠʬʠʢʘʮʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚʳʧʫʩʢʥʠʢʦʚ; ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʟʘʢʘʟ ʥʘ ʧʦʜʛʦʪʦʚʢʫ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʤʘʥʜ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʨʠʦʨʠʪʝʟʘʮʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʨʳʥʢʘ ʠ ʜʨ.; 

¶ ʮʠʬʨʦʚʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʢʨʳʪʳʭ (ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʤʠʨʦʚʦʡ) ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʨʝʜ (ʆʀʆʉ), ʩʠʤʫʣʷʪʦʨʳ ʠ ʚʠʨʪʫʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ, ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʪʨʘʝʢʪʦʨʠʡ, ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠ ʠ ʜʨ. 

ʈʦʩʩʠʡʩʢʠʝ ʪʨʝʥʜʳ: 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʣʘʩʪʝʨʘ ʚʝʜʫʱʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ (ʄɻʋ, ʉʇʙɻʋ, ʬʝʜʝʨʘʣʴʥʳʝ ʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʫʥʠʚʝʨʩʠʪʝʪʳ); 

¶ ʫʩʠʣʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʩ ʨʝʘʣʴʥʳʤ ʩʝʢʪʦʨʦʤ ʵʢʦʥʦʤʠʢʠ ʠ ʥʘʫʢʦʡ: 

¶ ʨʝʟʢʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʩʪʦʣʠʯʥʳʭ (ʄʦʩʢʚʘ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) ʚʫʟʦʚ ʚʩʣʝʜʩʪʚʠʝ 

ʩʪʠʨʘʥʠʷ ʜʣʷ ʘʙʠʪʫʨʠʝʥʪʦʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʙʘʨʴʝʨʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʚʝʜʝʥʠʷ ɽɻʕ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʪʨʝʥʜʳ ʦʧʨʝʜʝʣʷʶʪ ʦʩʥʦʚʥʳʝ ʚʳʟʦʚʳ, ʩʪʦʷʱʠʝ ʧʝʨʝʜ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʦʡ 

ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ɺʇʆ): 

¶ ʚʩʪʫʧʣʝʥʠʝ ʈʦʩʩʠʠ ʚ ɺʊʆ ʠ ʥʘʨʘʩʪʘʶʱʝʝ ʜʘʚʣʝʥʠʝ ʛʣʦʙʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʟʘ ʨʳʥʢʠ ʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ; 

¶ ʩʣʘʙʘʷ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʫʟʦʚ (ʵʣʠʪʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ, 

ʇʝʪʨ ʉʘʚʝʣʴʝʚʠʯ  

ʏʫʙʠʢ 



 

 

26

 

 

ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʥʘʫʯʥʳʝ ʨʘʟʨʘʙʦʪʢʠ) ʩʦ ʩʪʦʨʦʥʳ ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ; 

¶ ʤʘʩʩʦʚʠʟʘʮʠʷ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʳʩʦʢʘʷ ʜʠʩʧʝʨʩʠʷ ʢʘʯʝʩʪʚʘ 

ʰʢʦʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʚʫʟʳ; 

¶ ʥʠʟʢʠʡ ʢʦʥʢʫʨʩ ʥʘ ʪʝʭʥʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

ʆʪʚʝʪʘʤʠ ʥʘ ʥʠʭ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʜʦʣʞʥʳ ʩʪʘʪʴ: 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʠʟʥʘʥʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʤʠʨʦʚʦʤ ʫʨʦʚʥʝ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʫʪʝʤ ʧʦʜʛʦʪʦʚʢʠ 
ʵʣʠʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ; 

¶ ʬʠʥʘʥʩʦʚʘʷ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʠʦʨʠʪʝʪʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ (ʇʅʈ) ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 

¶ ʛʝʥʝʨʘʮʠʷ ʥʦʚʳʭ ʧʨʦʨʳʚʥʳʭ ʟʥʘʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʚʢʣʶʯʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ; 

¶ ʧʝʨʝʭʦʜ ʦʪ çʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʚʩʶ ʞʠʟʥʴè ʢ çʦʙʨʘʟʦʚʘʥʠʶ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠè; 

¶ ʧʦʜʜʝʨʞʢʘ ʠ ʨʘʟʚʠʪʠʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʠ, ʠʥʪʝʛʨʘʮʠʠ ʩ ʈɸʅ ʠ ʜʨʫʛʠʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʘʢʘʜʝʤʠʷʤʠ, 

ʨʝʘʣʴʥʳʤ ʩʝʢʪʦʨʦʤ ʵʢʦʥʦʤʠʢʠ; 

¶ ʨʘʟʚʠʪʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ: ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʪʘʞʠʨʦʚʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʦʚ, ʫʯʘʩʪʠʝ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ, ʟʘʢʘʟʳ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʥʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʢʘʬʝʜʨʳ ʠ ʣʘʙʦʨʘʪʦʨʠʠ, ʧʦʩʪʦʷʥʥʳʡ 

ʤʦʥʠʪʦʨʠʥʛ ʪʨʝʙʦʚʘʥʠʡ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʢ ʢʦʤʧʝʪʝʥʮʠʷʤ ʚʳʧʫʩʢʥʠʢʦʚ, ʢʦʨʧʦʨʘʪʠʚʥʳʝ çʨʘʩʧʨʝʜʝʣʝʥʠʷè ʠ ʜʨ.; 

¶ ʧʨʦʜʚʠʞʝʥʠʝ ʣʠʜʝʨʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʛʨʫʧʧʫ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ. 

2. ʇʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʊʇʋ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʊʇʋ), ʩ ʤʦʤʝʥʪʘ ʩʚʦʝʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʚ 1896 ʛ. ʀʤʧʝʨʘʪʦʨʦʤ ʅʠʢʦʣʘʝʤ II ʢʘʢ ʊʦʤʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʠʥʞʝʥʝʨʦʚ ʠ ʧʦ ʩʝʡ ʜʝʥʴ, ʷʚʣʷʝʪʩʷ ʢʫʟʥʠʮʝʡ ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʦʚ ʠ ʦʜʥʠʤ ʠʟ ʣʠʜʝʨʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺʤʝʩʪʝ ʩʦ ʩʪʨʘʥʦʡ ʚʫʟ ʧʝʨʝʞʠʣ ʜʚʝ ʚʦʣʥʳ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ: çʠʤʧʝʨʩʢʫʶè ʠ 

çʩʦʚʝʪʩʢʫʶè. ʀ ʥʝ ʧʨʦʩʪʦ ʧʝʨʝʞʠʣ ï ʦʥ ʙʳʣ ʛʝʥʝʨʘʪʦʨʦʤ ʥʦʚʳʭ ʢʘʜʨʦʚ ʠ ʟʥʘʥʠʡ, ʧʨʠʚʦʜʠʚʰʠʭ ʚ ʜʚʠʞʝʥʠʝ 

ʤʝʭʘʥʠʟʤ ʤʥʦʛʦʦʪʨʘʩʣʝʚʦʡ ʵʢʦʥʦʤʠʢʠ ʉʠʙʠʨʠ ʠ ʚ ʥʝʤʘʣʦʡ ʩʪʝʧʝʥʠ - ʚʩʝʡ ʩʪʨʘʥʳ. ʉʝʛʦʜʥʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʡ 

ʩʦʣʠʜʥʳʡ ʚʦʟʨʘʩʪ, ʫʥʠʚʝʨʩʠʪʝʪ ʬʦʨʤʠʨʫʝʪ ʠ ʚʦʧʣʦʱʘʝʪ ʚ ʞʠʟʥʴ ʩʦʚʨʝʤʝʥʥʫʶ ʩʪʨʘʪʝʛʠʶ ʨʘʟʚʠʪʠʷ ʚʳʩʰʝʡ 

ʠʥʞʝʥʝʨʥʦʡ ʰʢʦʣʳ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʘʮʠʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʘʢʪʠʢʠ, 

ʠ ʧʦʜʛʦʪʦʚʢʝ ʠʥʞʝʥʝʨʥʦʡ ʵʣʠʪʳ. 

ɺʢʣʘʜ ʚʫʟʘ ʚ ʨʘʟʚʠʪʠʝ 

ʥʘʫʢʠ, ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ ʦʪʤʝʯʝʥ ʦʨʜʝʥʘʤʠ 

ʊʨʫʜʦʚʦʛʦ ʂʨʘʩʥʦʛʦ ɿʥʘʤʝʥʠ 

(1940) ʠ ʆʢʪʷʙʨʴʩʢʦʡ ʨʝʚʦʣʶʮʠʠ 

(1971). ɺ 1997 ʛ. ʋʢʘʟʦʤ 

ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʊʇʋ ʚʢʣʶʯʝʥ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʩʚʦʜ ʦʩʦʙʦ ʮʝʥʥʳʭ ʦʙʲʝʢʪʦʚ 

ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʥʘʨʦʜʦʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺ 2009 ʛ. ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʙʝʜʳ ʚ ʢʦʥʢʫʨʩʝ 

ʊʦʤʩʢʦʤʫ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʤʫ 

ʫʩʪʘʥʦʚʣʝʥʘ ʢʘʪʝʛʦʨʠʷ 

çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè. 

ɺ 2013 ʛ. ʊʇʋ ʚʦʰʝʣ ʚ 

ʯʠʩʣʦ 15 ʚʝʜʫʱʠʭ ʨʦʩʩʠʡʩʢʠʭ ʚʫʟʦʚ-ʧʦʙʝʜʠʪʝʣʝʡ ʢʦʥʢʫʨʩʘ ʥʘ ʧʦʣʫʯʝʥʠʝ ʛʦʩʧʦʜʜʝʨʞʢʠ ʥʘ ʧʨʦʜʚʠʞʝʥʠʝ ʚ ʯʠʩʣʦ 

ʣʫʯʰʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʤʠʨʘ. 

ʅʘʯʠʥʘʷ ʩ 1991 ʛ., ʊʇʋ ʩʪʨʦʠʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʨʘʟʚʠ-

ʪʠʷ ʥʘ ʩʨʝʜʥʝʩʨʦʯʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ. ɺ ʦʪʚʝʪ ʥʘ ʟʘʜʘʯʠ ʧʦ ʥʦʚʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʩʪʨʘʥʳ ʠ ʨʘʟʚʠʪʠʶ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʩʪʘʚʣʝʥʥʳʝ ʇʨʝʟʠʜʝʥʪʦʤ ʠ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ 

ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʊʇʋ ʥʘ 2013-2020 ʛʛ. ʢʘʢ ʚʝʜʫʱʝʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ɻʣʦʙʘʣʴʥʘʷ ʮʝʣʴ ʇʨʦʛʨʘʤʤʳ: 

ʈʘʟʚʠʪʠʝ ʊʇʋ ʢʘʢ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ ʠ ʮʝʥʪʨʘ ʧʦʜʛʦʪʦʚʢʠ ʠʥʞʝʥʝʨʥʦʡ 

ʵʣʠʪʳ, ʫʩʧʝʰʥʦ ʧʦʟʠʮʠʦʥʠʨʫʶʱʝʛʦʩʷ ʚ ʤʠʨʦʚʳʭ ʨʝʡʪʠʥʛʘʭ. 

ʉʠʩʪʝʤʘ ʮʝʣʝʡ ʇʨʦʛʨʘʤʤʳ: 

1. ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ; 2. ɺʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʞʝʥʝʨʥʦʡ ʵʣʠʪʳ ʜʣʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ; 3. ʉʦʮʠʘʣʴʥʘʷ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʧʝʨʝʜ ʦʙʱʝʩʪʚʦʤ; 4. ʆʙʝʩʧʝʯʝʥʠʝ ʫʥʠʚʝʨʩʠʪʝʪʘ ʥʝʦʙʭʦʜʠʤʳʤʠ ʨʝʩʫʨʩʘʤʠ; 5. ʧʨʦʜʚʠʞʝʥʠʝ ʚ top 

- 100 ʤʠʨʦʚʳʭ ʨʝʡʪʠʥʛʦʚ ʫʥʠʚʝʨʩʠʪʝʪʦʚ. 

3. ʃʫʯʰʠʝ ʧʨʘʢʪʠʢʠ ʊʇʋ 

3.1. ʅʘʫʯʥʘʷ ʠ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʫʩʧʝʰʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʛʣʦʙʘʣʴʥʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ 

ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʘʢʪʠʚʥʳʤ ʫʯʘʩʪʠʝʤ ʦʙʫʯʘʶʱʠʭʩʷ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ 
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ʇʣʝʥʘʨʥʳʝ ʜʦʢʣʘʜʳ 

ʊʇʋ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ ʩʪʨʘʥʳ. ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʳ ʝʛʦ 

ʨʘʟʚʠʪʠʷ ʢʘʢ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʅʀʋ) ʟʘ ʧʝʨʠʦʜ 2009-2012 ʛʛ. ʧʦʟʚʦʣʠʣʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʫʜʚʦʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʤʘʛʠʩʪʨʘʥʪʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ, ʦʙʱʝʝ ʯʠʩʣʦ ʟʘʱʠʪ ʜʠʩʩʝʨʪʘʮʠʡ, ʧʫʙʣʠʢʘʮʠʦʥʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ (ʅʇʈ), ʦʙʲʝʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʉʝʛʦʜʥʷ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʥʠʚʝʨʩʠʪʝʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ: 

ʝʞʝʯʘʩʥʦ: 

1 ʧʫʙʣʠʢʘʮʠʷ 

ʝʞʝʜʥʝʚʥʦ: 

2 ʩʪʘʪʴʠ ʚ ʟʘʨʫʙʝʞʥʳʭ ʠʟʜʘʥʠʷʭ; 6 ʤʣʥ. ʨʫʙ. ʧʨʠʚʣʝʯʝʥʥʳʭ ʚʥʝʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ 

ʝʞʝʥʝʜʝʣʴʥʦ: 

1 ʩʦʛʣʘʰʝʥʠʝ ʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʧʘʨʪʥʝʨʩʪʚʝ; 3 ʧʘʪʝʥʪʘ ʥʘ ʠʟʦʙʨʝʪʝʥʠʷ; 2-3 ʢʘʥʜʠʜʘʪʩʢʠʝ ʜʠʩʩʝʨʪʘʮʠʠ; 10 

ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ; ʫʯʘʩʪʠʝ ʚ 6 ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ 1 ʟʘʨʫʙʝʞʥʦʡ ʢʦʥʬʝʨʝʥʮʠʷʭ 

ʝʞʝʤʝʩʷʯʥʦ: 

3 ʜʦʢʪʦʨʩʢʠʝ ʜʠʩʩʝʨʪʘʮʠʠ; 6 ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʇʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʫʥʠʚʝʨʩʠʪʝʪʘ: 

¶ ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʠ ʛʣʫʙʦʢʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ; 

¶ ʪʨʘʜʠʮʠʦʥʥʘʷ ʠ ʘʪʦʤʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ; 

¶ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʠ ʧʫʯʢʦʚʦ-ʧʣʘʟʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʩ ʟʘʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ; 

¶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ; 

¶ ʥʝʨʘʟʨʫʰʘʶʱʠʡ ʢʦʥʪʨʦʣʴ ʠ ʜʠʘʛʥʦʩʪʠʢʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʘʭ 

¶ ʚʩʝ ʦʥʠ ʩʦʚʧʘʜʘʶʪ ʩ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʚ ʊʇʋ ʯʝʪʳʨʝ ʚʝʜʫʱʠʝ ʥʘʫʯʥʳʝ ʰʢʦʣʳ ʧʦʣʫʯʠʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ 

ʧʦ ʛʨʘʥʪʘʤ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʵʪʦ: 

¶ çɻʝʦʠʥʬʦʨʤʘʪʠʢʘ ʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè; 

¶ çɻʝʦʣʦʛʠʷ ʠ ʛʝʦʭʠʤʠʷ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚè; 

¶ çʉʠʙʠʨʩʢʘʷ ʛʠʜʨʦʭʠʤʠʯʝʩʢʘʷ ʰʢʦʣʘè; 

¶ çʌʠʟʠʯʝʩʢʘʷ ʤʝʟʦʤʝʭʘʥʠʢʘ ʥʘʥʦʩʪʨʫʢʪʫʨʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʝʚ ʠ ʥʘʥʦʩʪʨʫʢʪʫʨʥʳʭ ʧʦʢʨʳʪʠʡ ʚ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʛʨʫʞʝʥʠʷè. 

ʇʦʩʣʝʜʥʷʷ ʠʟ ʥʠʭ, ʚʦʟʛʣʘʚʣʷʝʤʘʷ ʘʢʘʜʝʤʠʢʦʤ ʈɸʅ ʇʘʥʠʥʳʤ ɺ.ɽ., ʚʦʰʣʘ ʚ ʯʠʩʣʦ ʚʝʜʫʱʠʭ ʥʘʫʯʥʳʭ ʰʢʦʣ ʈʦʩʩʠʠ 

ʚ 2011 ʛ. 

ɺ ʫʥʠʚʝʨʩʠʪʝʪʝ ʜʝʡʩʪʚʫʝʪ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʮʝʥʪʨ çʈʘʜʫʛʘè, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ 

ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩ ʦʧʳʪʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʩʪʫʜʝʥʯʝʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʙʠʟʥʝʩ-

ʠʥʢʫʙʘʪʦʨ (ʉɹʊʀ), ʮʝʥʪʨ ʪʨʘʥʩʬʝʨʘ ʪʝʭʥʦʣʦʛʠʡ, ʦʪʜʝʣ ʧʨʘʚʦʚʦʡ ʦʭʨʘʥʳ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʣʘʙʦʨʘʪʦʨʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ɺ ʠʥʥʦʚʘʮʠʦʥʥʦʤ ʧʦʷʩʝ ʫʥʠʚʝʨʩʠʪʝʪʘ ʙʦʣʝʝ 70 ʤʘʣʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ (ʄʀʇ), 38 ʠʟ 

ʢʦʪʦʨʳʭ ʩʦʟʜʘʥʳ ʧʦ 217ïʌɿ (ʫʥʠʚʝʨʩʠʪʝʪ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʠʭ ʫʯʨʝʜʠʪʝʣʝʡ ʥʘ ʫʨʦʚʥʝ ʙʣʦʢʠʨʫʶʱʝʛʦ ʧʘʢʝʪʘ). ʂ 

ʨʘʙʦʪʝ ʄʀʇ ʘʢʪʠʚʥʦ ʧʨʠʚʣʝʢʘʶʪʩʷ ʤʘʛʠʩʪʨʘʥʪʳ, ʘʩʧʠʨʘʥʪʳ ʠ ʜʦʢʪʦʨʘʥʪʳ ʊʇʋ. ɺ ʩʠʩʪʝʤʫ ʤʦʣʦʜʝʞʥʦʛʦ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚʦʚʣʝʯʝʥʦ ʙʦʣʝʝ 300 ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ, ʘ ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʥʳʭ 

ʛʦʨʦʜʩʢʠʭ ʧʨʦʛʨʘʤʤ ʧʦ ʨʘʙʦʪʝ ʩʦ ʰʢʦʣʴʥʠʢʘʤʠ, ʟʘʥʷʪʠʷ ʩ ʢʦʪʦʨʳʤʠ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʙʘʟʝ ʉʊɹʀ, ï ʙʦʣʝʝ 500 

ʯʝʣʦʚʝʢ. 

 
ʈʘʟʚʠʪʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʥʘʫʯʥʳʭ ʰʢʦʣ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʫʯʘʩʪʠʷ ʚʝʜʫʱʠʭ ʫʯʝ-

ʥʳʭ. ʉʝʛʦʜʥʷ ʚ ʊʇʋ ʨʘʙʦʪʘʶʪ 22 ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʣʝʥʘ ʠ ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʘ ʈɸʅ ʠ ʈɸʄʅ. ɺ 2010 ʛ. ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʙʝʜ ʚ ʢʦʥʢʫʨʩʝ ʚ ʨʘʤʢʘʭ ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ˉ 220 ʚ ʊʇʋ ʩʦʟʜʘʥʳ ʠ ʫʩʧʝʰʥʦ 

ʨʘʟʚʠʚʘʶʪʩʷ ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ: ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ (ʥʘʫʯʥʳʡ 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʷʜʝʨʥʳʡ 

ʨʝʘʢʪʦʨ ʊʇʋ 

ʂʨʫʧʥʝʡʰʠʡ ʵʣʝʢʪʨʦʥʥʳʡ ʩʠʥʭʨʦʪʨʦʥ, 

ʩʦʟʜʘʥʥʳʡ ʚ ʊʇʋ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʍʘʥʩ ʄʠʭʘʝʣʴ ʂʨʸʥʠʥʛ, ɻʝʨʤʘʥʠʷ) ʠ ʚʦʜʦʨʦʜʥʦʡ ʵʥʝʨʛʝʪʠʢʠ (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʊʦʨʩʪʝʡʥ 

ʀʥʛʠ ʉʠʛʬʫʩʩʦʥ, ʀʩʣʘʥʜʠʷ). 

ɺ 2012 ʛ. ʩʦʪʨʫʜʥʠʢʘʤʠ ʠ ʩʪʫʜʝʥʪʘʤʠ ʊʇʋ ʧʦʣʫʯʝʥʦ ʙʦʣʝʝ 20 ʧʨʝʩʪʠʞʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘ-

ʨʦʜʥʳʭ ʥʘʛʨʘʜ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʪʫʜʝʥʪʘʤʠ: 2 ʤʝʜʘʣʠ ʈɸʅ, 21 ʥʘʛʨʘʜʘ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʢʫʨʩʘʭ ʠ ʦʣʠʤʧʠʘʜʘʭ, 

285 ʜʠʧʣʦʤʦʚ ʨʦʩʩʠʡʩʢʠʭ ʢʦʥʢʫʨʩʦʚ. ʃʘʫʨʝʘʪʘʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ, ʨʦʩʩʠʡʩʢʠʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʣʠʤʧʠʘʜ ʩʪʘʣʠ 

45 ʩʪʫʜʝʥʪʦʚ, ʣʘʫʨʝʘʪʘʤʠ ʇʨʝʤʠʠ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʫʢʠ, ʢʫʣʴʪʫʨʳ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ï 7. 

ʉʦʪʨʫʜʥʠʢʠ ʊʇʋ ʧʨʦʬʝʩʩʦʨ ɻʝʥʠʡ ʂʫʟʥʝʮʦʚ (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ), ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʆʣʴʛʘ 

ɺʳʩʦʢʦʤʦʨʥʘʷ, ʘʩʩʠʩʪʝʥʪ ɼʤʠʪʨʠʡ ɻʣʫʰʢʦʚ, ʜʦʮʝʥʪ ɸʨʢʘʜʠʡ ɿʘʭʘʨʝʚʠʯ ʠ ʧʨʦʬʝʩʩʦʨ ʇʘʚʝʣ ʉʪʨʠʞʘʢ ʥʦ-

ʤʠʥʠʨʦʚʘʥʳ ʥʘ ʧʨʝʤʠʶ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 2012 ʛʦʜʘ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʜʣʷ ʤʦʣʦʜʳʭ 

ʫʯʝʥʳʭ. 

3.2. ʎʝʥʪʨ ʢʦʤʧʝʪʝʥʮʠʡ 

ʉ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ ʠ ʨʦʩʪʘ 

ʨʝʧʫʪʘʮʠʦʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʊʇʋ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ ʧʣʘʥʠʨʫʝʪʩʷ ʚ 2013 ʛ. ʥʘ ʙʘʟʝ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʠʥʩʪʠʪʫʪʦʚ ʩʦʟʜʘʪʴ ʩʝʪʝʚʫʶ ʩʪʨʫʢʪʫʨʫ - ʎʝʥʪʨ ʢʦʤʧʝʪʝʥʮʠʡ çʈʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠè. ʉʦʟʜʘʚʘʝʤʳʡ 

ʎʝʥʪʨ ʧʦʟʚʦʣʠʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣ ʚʩʝʭ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʧʦʜʭʦʜ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʧʨʦʨʳʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. 

ɿʘʜʘʯʠ ʎʝʥʪʨʘ: 

¶ ͍ͨͦ·΄͔͙͔ͤ ͔͙ͦͤͯͪͤͭͦͫͨͦͫͦ͋ͤͦͫͭ͟͟ ͙͍͔͙͔ͯͤͪͫͭͭ͊ ͤ͊ ͙͍ͣͪͦͦͣ ͙ ͤ͊ͼ͙ͦͤ͊͡Έͤͦͣ ͪ·͔ͤ͟ ͙͔͔ͤͭͭͯ͊͟͡͡͡Έ͎ͤͦͦ 
ͭͪͯ͒͊ ͔ͨͯͭͣ ͎͍͙ͨͦ͒ͦͭͦ͟ Ή͙ͭͤ͡·ͻ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡ ͙ ͙ͫͦ͒͊ͤ͘Ύ ͙ͯͤ͊͟͡Έͤ·ͻ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͎ͨͪͦͪ͊ͣͣΤ 

¶ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͙͙͒ͪͯ͡Ό΅͙ͻ ͙ͨͦ͘ͼ͙͚ ͙͍͔͙͔ͯͤͪͫͭͭ͊ ͍ ͙ͦ͋͊ͫͭ͡ ͔ͪͫͯͪͫͦΉͺͺ͔͙͍ͭͤ͟·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͍ Ή͔͎͔͙͔ͤͪͭ͟Σ 
͙ͨͪͪͦ͒ͦͨͦ͡Έ͍͙͙ͦ͊ͤ͘Σ ͙͔͔͚ͤ͗ͤͪͤͦ ͔͙ͣ͒ͼ͙͔ͤ ͙ ͔ͭͻ͎͙ͤͦͦ͡;͔͚ͫͦ͟ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘Φ 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʎʝʥʪʨʘ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʨʘʤʢʘʭ 4 ʢʣʘʩʪʝʨʦʚ: çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʵʥʝʨʛʠʷè, çʀʥʞʝʥʝʨʥʘʷ 

ʤʝʜʠʮʠʥʘè, çɹʝʟʦʧʘʩʥʘʷ ʩʨʝʜʘ ʦʙʠʪʘʥʠʷè, çʈʝʩʫʨʩʳ ɿʝʤʣʠè, ʦʙʲʝʜʠʥʷʶʱʠʭ ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʊʇʋ. ʆʙʱʠʤ ʷʜʨʦʤ ʚʩʝʭ ʢʣʘʩʪʝʨʦʚ ʩʣʫʞʘʪ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ.  

3.3. ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ 

ɺ 2010 ʛ. ʚ ʊʇʋ ʚʚʝʜʝʥʳ ʚ ʜʝʡʩʪʚʠʝ çʉʪʘʥʜʘʨʪʳ ʠ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʩʥʦʚʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ, ʤʘʛʠʩʪʨʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʨʘʟʚʠʪʠʷ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘè. ʉʪʘʥʜʘʨʪ ʦʩʥʦʚʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ (ʆʆʇ) ʊʇʋ ʨʘʟʚʠʚʘʝʪ ʠ ʜʦʧʦʣʥʷʝʪ ʪʨʝʙʦʚʘʥʠʷ ʌʝʜʝʨʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ (ʌɻʆʉ) ʪʨʝʙʦʚʘʥʠʷʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʝʨʪʠʬʠʮʠʨʫʶʱʠʭ ʠ ʨʝʛʠʩʪʨʠʨʫʶʱʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ (Engineers Mobility Forum, APEC Engineer Register, European Federation of National Engineering 

Associations) ʢ ʢʦʤʧʝʪʝʥʮʠʷʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠʥʞʝʥʝʨʦʚ, ʢʨʠʪʝʨʠʷʤʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʢʢʨʝʜʠʪʘʮʠʠ 

ʠʥʞʝʥʝʨʥʳʭ ʧʨʦʛʨʘʤʤ (Washington Accord, EURopean ACcredited Engineer) ʠ ʠʥʪʝʛʨʠʨʫʶʱʠʤʠ ʠʭ ʢʨʠʪʝʨʠʷʤʠ 

ʦʙʱʝʩʪʚʝʥʥʦ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʘʢʢʨʝʜʠʪʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ɸʩʩʦʮʠʘʮʠʠ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʠ (ɸʀʆʈ).  
ʇʨʠ ʵʪʦʤ ʚ ʉʪʘʥʜʘʨʪʝ 

ʆʆʇ ʊʇʋ ʠʟʜʘʥʠʷ 2012 ʛ. (ʪʨʝʪʴʷ 

ʨʝʜʘʢʮʠʷ) ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʦʚʨʝʤʝʥʥʘʷ ʢʦʥʮʝʧʮʠʷ CDIO 

(Conceive, Design, Implement, 

Operate) ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ ʚ 

ʦʙʣʘʩʪʠ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʢ 

ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʞʝʥʝʨʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ 2004 

ʛ. ʚ ʄʘʩʩʘʯʫʩʝʪʩʢʦʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ (MIT). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʘʥʥʘʷ 

ʢʦʥʮʝʧʮʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʙʦʣʝʝ, 

ʯʝʤ ʚ 80 ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʤʠʨʘ. ʊʇʋ 

ʧʨʠʩʦʝʜʠʥʠʣʩʷ ʢ ʥʝʡ ʧʝʨʚʳʤ ʠʟ 

ʨʦʩʩʠʡʩʢʠʭ ʚʫʟʦʚ. ʂʦʥʮʝʧʮʠʷ CDIO ʧʦʟʚʦʣʷʝʪ ʚʳʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʩʧʦʩʦʙʥʳʭ ʚʝʩʪʠ ʠʥʞʝʥʝʨʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ. ʇʣʘʥʠʨʫʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʊʇʋ ʩʦʛʣʘʩʦʚʘʥʳ ʩ 

ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ. 

3.4. ʉʠʩʪʝʤʘ ʵʣʠʪʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ɺ ʊʇʋ ʩ 2004 ʛ. ʜʝʡʩʪʚʫʝʪ ʩʠʩʪʝʤʘ ʕʣʠʪʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʕʊʆ). ʉʠʩʪʝʤʘ ʕʊʆ ʦʩʥʦʚʘʥʘ 

ʥʘ ʫʛʣʫʙʣʝʥʥʦʤ ʠʟʫʯʝʥʠʠ ʥʘʠʙʦʣʝʝ ʩʧʦʩʦʙʥʳʤʠ ʩʪʫʜʝʥʪʘʤʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʢʦʤʧʣʝʢʩʥʦʡ ʧʦʜʛʦʪʦʚʢʦʡ ʢ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ, ʧʨʦʝʢʪʥʦʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʥʞʝʥʝʨʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʣʫʯʰʠʭ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ-

ʧʘʨʪʥʝʨʦʚ. ʇʨʦʛʨʘʤʤʘ ʕʊʆ ʠʤʝʝʪ ʤʥʦʛʦ ʦʙʱʝʛʦ ʩ ʧʨʦʛʨʘʤʤʦʡ Gordon-MIT Engineering Leadership Program MIT ï 

ʤʠʨʦʚʦʛʦ ʣʠʜʝʨʘ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʪʢʨʳʪʦʡ ʚ 2006 ʛ. 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʕʊʆ ʠ ʩʦʭʨʘʥʝʥʠʷ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʜʠʩʧʝʨʩʠʠ ʫʨʦʚʥʷ ʰʢʦʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʟʘʯʠʩʣʷʝʤʳʭ ʥʘ 1 ʢʫʨʩ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʩ 2012 ʛ. 

ɿʘʣ 3D ʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʀʥʥʦʚʘʮʠʦʥʥʦ ï ʥʘʫʯʥʦ - 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʮʝʥʪʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʜʝʣʘ ʀʇʈ ʊʇʋ ï ʩʦʚʤʝʩʪʥʳʡ ʧʨʦʝʢʪ  

Heriott-Watt ʩ ʕʜʠʥʙʫʨʛʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ). 

ɿʘʱʠʪʘ ʤʘʛʠʩʪʝʨʩʢʠʭ ʜʠʩʩʝʨʪʘʮʠʡ. 
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ʇʣʝʥʘʨʥʳʝ ʜʦʢʣʘʜʳ 

ʚʥʝʜʨʷʝʪʩʷ ʚ ʧʨʘʢʪʠʢʫ ʊʇʋ ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ (ʃʆʆʉ). ʃʆʆʉ ʧʦʟʚʦʣʷʝʪ 

ʦʙʫʯʘʶʱʠʤʩʷ ʩʬʦʨʤʠʨʦʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʫʯʝʙʥʳʝ ʧʣʘʥʳ ʚ ʨʘʤʢʘʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʘʯʝʩʪʚʫ ʠʭ ʥʘʯʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʩʧʦʩʦʙʥʦʩʪʷʤ ʢ ʦʩʚʦʝʥʠʶ ʚʫʟʦʚʩʢʠʭ 

ʧʨʦʛʨʘʤʤ. 

ʇʨʘʢʪʠʯʝʩʢʠ 50 % ʚʳʧʫʩʢʥʠʢʦʚ ʩʠʩʪʝʤʳ ʕʊʆ ʧʨʦʜʦʣʞʘʶʪ ʩʚʦʝ ʦʙʫʯʝʥʠʝ ʚ ʘʩʧʠʨʘʥʪʫʨʝ ʫʥʠʚʝʨʩʠʪʝʪʦʚ 

ʈʦʩʩʠʠ, ʌʨʘʥʮʠʠ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ʜʨ. ʇʨʦʰʝʜʰʠʝ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʕʊʆ ʚʳʧʫʩʢʥʠʢʠ ʤʘʛʠʩʪʨʘʪʫʨʳ 

ʪʨʫʜʦʫʩʪʨʘʠʚʘʶʪʩʷ ʥʘ ʜʦʣʞʥʦʩʪʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʦʪʜʝʣʦʚ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʢʨʫʧʥʝʡʰʠʝ ʢʦʤʧʘʥʠʠ ʩʪʨʘʥʳ ʠ ʤʠʨʘ. 

3.5. ʇʨʦʛʨʘʤʤʳ ʫʨʦʚʥʷ çɼʚʦʡʥʦʡ ʜʠʧʣʦʤè (çDouble Degreeè) 

ɼʦʙʠʪʴʩʷ ʩʪʘʪʫʩʘ ʫʥʠʚʝʨʩʠʪʝʪʘ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ ʙʝʟ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ ʥʝʚʦʟʤʦʞʥʦ. 

ɺ ʊʇʋ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʝʡʩʪʚʫʝʪ 13 ʧʨʦʛʨʘʤʤ, ʧʦʟʚʦʣʷʶʱʠʭ ʟʘ ʜʚʘ ʛʦʜʘ ʦʙʫʯʝʥʠʷ ʧʦʣʫʯʠʪʴ ʜʚʘ 

ʜʠʧʣʦʤʘ ʤʘʛʠʩʪʨʘ: ʦʜʠʥ ʜʠʧʣʦʤ ï ʊʇʋ, ʜʨʫʛʦʡ ʜʠʧʣʦʤ ï ʟʘʨʫʙʝʞʥʦʛʦ ʚʫʟʘ-ʧʘʨʪʥʝʨʘ. ʊʇʋ ʨʝʘʣʠʟʫʝʪ 

ʤʘʛʠʩʪʝʨʩʢʠʝ çDouble Degreeè ʧʨʦʛʨʘʤʤʳ ʩ ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ ɻʝʨʤʘʥʠʠ, ʌʨʘʥʮʠʠ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʏʝʰʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ ʠ ʂʘʟʘʭʩʪʘʥʘ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʫʞʝ ʙʦʣʝʝ 10 ʣʝʪ ʊʇʋ ʩʦʚʤʝʩʪʥʦ ʩ ʎʟʠʣʠʥʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ (ʎʋ) ʂʅʈ ʨʝʘʣʠʟʫʝʪ 

ʙʘʢʘʣʘʚʨʩʢʠʝ çDouble Degreeè ʧʨʦʛʨʘʤʤʳ ç2 + 2è, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʠʭ ʫʯʘʩʪʥʠʢʘʤ ʧʦʣʫʯʝʥʠʝ ʜʚʫʭ ʜʠʧʣʦʤʦʚ 

(ʊʇʋ ʠ ʎʋ) ʧʦʩʣʝ ʧʝʨʚʳʭ ʜʚʫʭ ʣʝʪ ʦʙʫʯʝʥʠʷ ʚ ʎʋ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʜʚʫʭ ʣʝʪ ʦʙʫʯʝʥʠʷ ʚ ʊʇʋ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʫʯʘʩʪʥʠʢʘʤʠ ʙʘʢʘʣʘʚʨʩʢʠʭ çDouble Degreeè ʧʨʦʛʨʘʤʤ ʩʪʘʣʠ ʠ ʩʪʫʜʝʥʪʳ ʐʝʥʴʷʥʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʂʅʈ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʙʘʢʘʣʘʚʨʠʘʪʝ, ʩʧʝʮʠʘʣʠʪʝʪʝ ʠ ʤʘʛʠʩʪʨʘʪʫʨʝ ʊʇʋ ʦʙʫʯʘʝʪʩʷ 2553 ʠʥʦʩʪʨʘʥʥʳʭ 

ʩʪʫʜʝʥʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ 388 ï ʠʟ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ. 

3.6. ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʈɸʅ  

ʊʇʋ ʪʝʩʥʦ ʩʦʪʨʫʜʥʠʯʘʝʪ ʩ ʘʢʘʜʝʤʠʯʝʩʢʠʤʠ ʠʥʩʪʠʪʫʪʘʤʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʈɸʅ). ɼʦʩʪʘʪʦʯʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʚʠʮʝ-ʧʨʝʟʠʜʝʥʪ ʈɸʅ, ʘʢʘʜʝʤʠʢ ʄʝʩʷʮ ɻ.ɸ. ʷʚʣʷʝʪʩʷ ʇʨʝʟʠʜʝʥʪʦʤ ʉʦʚʝʪʘ ʧʦʧʝʯʠʪʝʣʝʡ ʊʇʋ; 

ʟʘʤʝʩʪʠʪʝʣʴ ʇʨʝʜʩʝʜʘʪʝʣʷ ʇʨʝʟʠʜʠʫʤʘ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈɸʅ (ʉʆ ʈɸʅ), ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ ʇʩʘʭʴʝ 

ʉ.ɻ. ï ʯʣʝʥʦʤ ʋʯʝʥʦʛʦ ʉʦʚʝʪʘ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʟʘʚʝʜʫʶʱʠʤ ʢʘʬʝʜʨʦʡ, ʇʨʝʜʩʝʜʘʪʝʣʴ ʇʨʝʟʠʜʠʫʤʘ ʊʦʤʩʢʦʛʦ 

ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ (ʊʅʎ), ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʉʆ ʈɸʅ ʈʘʪʘʭʠʥ ʅ.ɸ. ï ʟʘʚʝʜʫʶʱʠʤ ʢʘʬʝʜʨʦʡ ʊʇʋ. 

ʊʇʋ ʩ ʉʆ ʈɸʅ ʠ ʊʅʎ ʉʆ ʈɸʅ ʩʚʷʟʳʚʘʶʪ ʜʦʛʦʚʦʨʳ ʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʧʘʨʪʥʝʨʩʪʚʝ ʠ ʤʥʦʛʦʣʝʪʥʠʡ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʧʳʪ ʤʥʦʛʦʩʪʦʨʦʥʥʝʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ʅʘ ʙʘʟʝ ʊʇʋ ʩʦʟʜʘʥʳ ʠ ʨʘʙʦʪʘʶʪ 4 ʩʦʚʤʝʩʪʥʳʝ ʩ ʊʅʎ 

ʉʆ ʈɸʅ ʢʘʬʝʜʨʳ, 17 ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ ʠ ʣʘʙʦʨʘʪʦʨʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 3 ï ʤʝʞʜʫʥʘʨʦʜʥʳʝ, ʮʝʥʪʨ 

ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʅʘ ʙʘʟʝ ʩʦʚʤʝʩʪʥʳʭ ʢʘʬʝʜʨ ʠ ʣʘʙʦʨʘʪʦʨʠʡ ʚʝʜʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ï 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʜʣʷ ʨʘʙʦʪʳ ʚ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʠʥʩʪʠʪʫʪʘʭ ʈɸʅ. 

3.7. ʉʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʩ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʥʠʚʝʨʩʠʪʝʪʘ ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʩ 

ʨʝʘʣʴʥʳʤ ʩʝʢʪʦʨʦʤ ʵʢʦʥʦʤʠʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʘʢʪʠʚʝ ʊʇʋ 189 ʩʦʛʣʘʰʝʥʠʡ ʠ ʜʦʛʦʚʦʨʦʚ ʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ 

ʧʘʨʪʥʝʨʩʪʚʝ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ. 

ʄʥʦʛʠʝ ʤʘʛʠʩʪʝʨʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʧʦʜʛʦʪʦʚʢʠ ʵʣʠʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ 

ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʨʝʘʣʠʟʫʶʪʩʷ ʥʘ ʙʘʟʝ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ, ʩʦʟʜʘʚʘʝʤʳʭ ʊʇʋ ʩʦʚʤʝʩʪʥʦ ʩ 

ʢʨʫʧʥʝʡʰʠʤʠ ʢʦʤʧʘʥʠʷʤʠ ʩʪʨʘʥʳ: ʆɸʆ çɻʘʟʧʨʦʤè, ɻʂ çʈʦʩʘʪʦʤè, ʌʂɸ çʈʦʩʢʦʩʤʦʩè, ɻʂ çʈʦʩʪʝʭʥʦʣʦʛʠʠè, 

ʆɸʆ çʉʠʙʫʨ ʍʦʣʜʠʥʛè, ɿɸʆ çʈ-ʌʘʨʤè, ʬʠʣʠʘʣ ʆɸʆ çʉʆ ɽʕʉè çʆʙʲʝʜʠʥʝʥʥʦʝ ʜʠʩʧʝʪʯʝʨʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʵʥʝʨʛʦʩʠʩʪʝʤʘʤʠ ʉʠʙʠʨʠè, ʖʨʛʠʥʩʢʠʡ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ ʟʘʚʦʜ ʠ ʜʨ. ʇʨʦʝʢʪ ʧʦʜʛʦʪʦʚʢʠ ʤʘʛʠʩʪʨʦʚ ʜʣʷ ɿɸʆ 

çʈ-ʌʘʨʤè ʧʦ ʧʨʦʛʨʘʤʤʝ çʀʥʞʠʥʠʨʠʥʛ ʚ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠè ʫʪʚʝʨʞʜʝʥ ʅʘ-

ʙʣʶʜʘʪʝʣʴʥʳʤ ʩʦʚʝʪʦʤ ɸʛʝʥʪʩʪʚʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠʥʠʮʠʘʪʠʚ (ɸʉʀ), ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ 

ʇʨʝʟʠʜʝʥʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ɺ.ɺ. ʇʫʪʠʥ. ʅʘʙʣʶʜʘʪʝʣʴʥʳʡ ʩʦʚʝʪ ɸʉʀ ʨʝʢʦʤʝʥʜʦʚʘʣ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ 

ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʧʨʦʩ ʦ ʧʨʠʩʚʦʝʥʠʠ ʊʇʋ ʩʪʘʪʫʩʘ ʬʝʜʝʨʘʣʴʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʣʦʱʘʜʢʠ. ʉʦʚʤʝʩʪʥʦ ʩ ʆɸʆ 

çʉʠʙʫʨ ʍʦʣʜʠʥʛè ʚ ʊʇʋ ʩʦʟʜʘʥʘ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʪʝʨʤʦʨʝʘʢʪʠʚʥʳʭ ʧʦʣʠʤʝʨʦʚ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʟʘʨʫʙʝʞʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ɼʠʨʢʘ ɺʝʨʚʘʢʝ (ɹʝʣʴʛʠʷ) ʠ ʦʪʢʨʳʪʘ ʮʝʣʝʚʘʷ ʧʦʜʛʦʪʦʚʢʘ ʤʘʛʠʩʪʨʦʚ ʧʦ ʧʨʦʛʨʘʤʤʝ 

çʍʠʤʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡè ʚ ʠʥʪʝʨʝʩʘʭ ʆʆʆ çʅʀʆʉʊè ï R&D ʎʝʥʪʨʘ ʆɸʆ 

çʉʠʙʫʨ ʍʦʣʜʠʥʛè. 

ʅʘ ʙʘʟʝ ʊʇʋ ʩʦʟʜʘʝʪʩʷ ʎʝʥʪʨ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʠ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɻʂ çʈʦʩʘʪʦʤè. ʋʥʠʚʝʨ-

ʩʠʪʝʪ ʚ ʠʥʪʝʨʝʩʘʭ ʢʦʨʧʦʨʘʮʠʠ ʙʫʜʝʪ ʛʦʪʦʚʠʪʴ ʵʣʠʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ ʨʘʜʠʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʦʙʨʘʱʝʥʠʝ ʩ ʦʪʨʘʙʦʪʘʥʥʳʤ 

ʷʜʝʨʥʳʤ ʪʦʧʣʠʚʦʤ; ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʵʢʩʧʣʫʘʪʘʮʠʷ ʷʜʝʨʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ çʇʨʦʨʳʚè; ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʷʜʝʨʥʦʡ ʪʝʭʥʠʢʠ ʠ ʜʨ. ʎʝʣʝʚʘʷ 

ʧʦʜʛʦʪʦʚʢʘ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʙʫʜʝʪ ʚʝʩʪʠʩʴ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ɻʂ çʈʦʩʘʪʦʤè, ʥʦ ʠ ʝʝ ʟʘʨʫʙʝʞʥʳʭ 

ʧʘʨʪʥʝʨʦʚ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʨʝʯʴ ʠʜʝʪ ʦ ʤʘʛʠʩʪʝʨʩʢʠʭ ʧʨʦʛʨʘʤʤʘʭ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. ʋʞʝ ʜʘʥ ʩʪʘʨʪ ʦʜʥʦʡ 

ʠʟ ʥʠʭ ï çʋʧʨʘʚʣʝʥʠʝ ʷʜʝʨʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʦʡè, ʩʣʫʰʘʪʝʣʷʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʛʨʘʞʜʘʥʝ ɺʴʝʪʥʘʤʘ. 

ɺ ʥʦʷʙʨʝ 2012 ʛ. ʊʇʋ ʧʦʩʝʪʠʣ ʇʨʝʜʩʝʜʘʪʝʣʴ ʇʨʘʚʣʝʥʠʷ ʆɸʆ çɻʘʟʧʨʦʤè ɸʣʝʢʩʝʡ ʄʠʣʣʝʨ. ʆʜʥʠʤ ʠʟ 

ʛʣʘʚʥʳʭ ʠʪʦʛʦʚ ʝʛʦ ʚʠʟʠʪʘ ʩʪʘʣʦ ʨʝʰʝʥʠʝ ʦ ʩʦʟʜʘʥʠʠ ʚ ʊʦʤʩʢʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-ʦʪʨʘʩʣʝʚʦʛʦ ʢʣʘʩʪʝʨʘ ʧʦ 

ʧʦʜʛʦʪʦʚʢʝ ʨʘʙʦʯʠʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʨʝʜʥʝʛʦ ʟʚʝʥʘ, ʘ ʪʘʢʞʝ ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʦʚ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʧʨʠʷʪʠʡ ʆɸʆ 

çɻʘʟʧʨʦʤè ʠ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ. ʋʯʘʩʪʥʠʢʠ ʧʨʦʝʢʪʘ: ɸʜʤʠʥʠʩʪʨʘʮʠʷ 

ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʦʤʩʢʠʡ ʪʝʭʥʠʢʫʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʊʊʀʊ), ʆɸʆ çɻʘʟʧʨʦʤè ï ʆʆʆ çɻʘʟʧʨʦʤ ʪʨʘʥʩʛʘʟ ʊʦʤʩʢè. 



 

 

30

 

 

ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ: 

¶ ʈʘʟʨʘʙʦʪʢʘ ʛʣʫʙʦʢʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ɺʇʆ, ʉʇʆ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʮʠʦʥʘʣʴʥʳʤ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

¶ ʈʘʟʨʘʙʦʪʢʘ ʪʨʘʝʢʪʦʨʠʡ ʥʝʧʨʝʨʳʚʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʫʩʢʦʨʝʥʥʳʤ ʦʩʚʦʝʥʠʝʤ ʧʨʦʛʨʘʤʤ ʉʇʆ ʠ 

ɺʇʆ. 

¶ ʄʦʜʝʨʥʠʟʘʮʠʷ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʙʘʟʳ ʫʯʘʩʪʥʠʢʦʚ ʢʦʥʩʦʨʮʠʫʤʘ (ʊʇʋ, ʊʊʀʊ, 

ʋʯʝʙʥʦʛʦ ʮʝʥʪʨʘ ʆʆʆ çɻʘʟʧʨʦʤ ʪʨʘʥʩʛʘʟ ʊʦʤʩʢè). 

¶ ʃʠʮʝʥʟʠʨʦʚʘʥʠʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʘʢʢʨʝʜʠʪʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ɺʇʆ, ʉʇʆ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʨʝʘʣʠʟʫʝʤʳʭ ʫʯʘʩʪʥʠʢʘʤʠ ʢʦʥʩʦʨʮʠʫʤʘ. 

¶ ʎʝʣʝʚʘʷ ʧʦʜʛʦʪʦʚʢʘ, ʧʝʨʝʧʦʜʛʦʪʦʚʢʘ ʠ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʨʘʙʦʯʠʭ ʢʘʜʨʦʚ 

ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʆɸʆ ɻʘʟʧʨʦʤè, ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. 

¶ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʩʝʨʪʠʬʠʢʘʮʠʷ ʪʝʭʥʠʢʦʚ ʠ ʠʥʞʝʥʝʨʦʚ (APEC Engineer Register, EMF, ETMF). 

3.8. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʝʨʝʧʦʜʛʦʪʦʚʢʘ ʠ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ɺ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʮʠʠ çʦʙʨʘʟʦʚʘʥʠʝ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠè ʚʘʞʥʝʡʰʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʧʨʦʬʝʩʩʠ-

ʦʥʘʣʴʥʦʡ ʧʝʨʝʧʦʜʛʦʪʦʚʢʝ ʠ ʧʦʚʳʰʝʥʠʶ ʢʚʘʣʠʬʠʢʘʮʠʠ. ʇʦʩʪʦʷʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʩʧʝʢʪʨʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʢʘʯʝʩʪʚʘ ʧʨʦʛʨʘʤʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʊʇʋ ʨʝʘʣʠʟʫʶʪʩʷ ʩʚʳʰʝ 250 ʧʨʦʛʨʘʤʤ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʙʦʣʝʝ 30 ʧʨʦʛʨʘʤʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ. ʇʦʩʪʦʷʥʥʳʤʠ ʟʘʢʘʟʯʠʢʘʤʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ 500 ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʆɸʆ 

çɻʘʟʧʨʦʤ ʊʨʘʥʩʛʘʟ ʊʦʤʩʢè, ʆɸʆ çʊʅʂ-ɺʈè, ʆɸʆ çʈʦʩʥʝʬʪʴè, ʆɸʆ çʉʫʨʛʫʪʥʝʬʪʝʛʘʟè, ʆɸʆ çɻʘʟʧʨʦʤ ʥʝʬʪʴè, 

ʆɸʆ çʉʋʕʂè, ʆɸʆ çʄʝʯʝʣè, ʆɸʆ çʇʦʣʶʩè, ʆɸʆ çʇʦʣʠʤʝʪʘʣʣè, ʆɸʆ çʂʫʟʥʝʮʢʠʝ ʬʝʨʨʦʩʧʣʘʚʳè, ʆɸʆ 

çɿʉʄʂè, ʌɻʋʇ çʋʨʘʥʛʝʦè, ɸʆ çʋʣʴʙʠʥʩʢʠʡ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʟʘʚʦʜè, ʆɸʆ çʊʦʤʩʢʥʝʬʪʴè ɺʅʂ, ʆɸʆ 

çʉʠʙʠʨʩʢʠʡ ʭʠʤʠʯʝʩʢʠʡ ʢʦʤʙʠʥʘʪè, ʆɸʆ çɻʦʨʥʦ-ʭʠʤʠʯʝʩʢʠʡ ʢʦʤʙʠʥʘʪè, ɸʂ çɸʣʨʦʩʘè ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. 

ɺ 2012 ʛ. ʫʥʠʚʝʨʩʠʪʝʪ ʚʦʰʝʣ ʚ ʯʠʩʣʦ ʧʦʙʝʜʠʪʝʣʝʡ ʧʝʨʚʦʛʦ ʵʪʘʧʘ çʇʨʝʟʠʜʝʥʪʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ-

ʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʦʚ ʈʦʩʩʠʠ ʥʘ 2012-2014 ʛʦʜʳè, ʧʦʣʫʯʠʚ ʧʨʘʚʦ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʯʝʪʳʨʝʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ: çʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷè, çʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʧʦʜʛʦʪʦʚʢʠ ʚʦʜʳ 

ʜʣʷ ʵʥʝʨʛʝʪʠʢʠè, çʀʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʶʱʠʝ ʩʠʩʪʝʤʳ ʥʘ ʙʘʟʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʨʝʜ ʠ ʢʦʥʪʨʦʣʝʨʦʚè ʠ çʀʟʤʝʨʝʥʠʷ, ʢʦʥʪʨʦʣʴ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚ ʩʬʝʨʝ ʧʦʩʪʘʚʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

ʧʦʪʨʝʙʠʪʝʣʶè. 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʝʨʝʧʦʜʛʦʪʦʚʢʘ ʠ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʪʘʢʞʝ ʚ ʨʘʤʢʘʭ ʫʯʘʩʪʠʷ ʊʇʋ ʚ 

12 ʧʨʦʛʨʘʤʤʘʭ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʩʢʦʨʧʦʨʘʮʠʡ, ʚ ʰʝʩʪʠ ʠʟ ʢʦʪʦʨʳʭ ʫʥʠʚʝʨʩʠʪʝʪ ʷʚʣʷʝʪʩʷ ʦʧʦʨʥʳʤ 

ʚʫʟʦʤ: ʆɸʆ çɻʘʟʧʨʦʤè, ɻʂ çʈʦʩʘʪʦʤè, ʆɸʆ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʧʫʪʥʠʢʦʚʳʝ ʩʠʩʪʝʤʳ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ʌ. 

ʈʝʰʝʪʥʝʚʘè, ʌɻʋʇ çʅʇʆ çʄʠʢʨʦ-ʛʝʥè, ʆɸʆ çʉʠʩʪʝʤʥʳʡ ʦʧʝʨʘʪʦʨ ɽʕʉè, ʆɸʆ çʈɸʆ ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ 

ɺʦʩʪʦʢʘè, ʠ ʚ ʨʘʤʢʘʭ 22 ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʣʘʪʬʦʨʤ, ʫʯʘʩʪʥʠʢʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʊʇʋ, ʠʟ 30, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɽʞʝʛʦʜʥʦ ʚ ʊʇʋ ʧʨʦʭʦʜʷʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʧʝʨʝʧʦʜʛʦʪʦʚʢʫ ʠ ʧʦʚʳʰʝʥʠʝ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʚʳʰʝ 2000 ʩʣʫʰʘʪʝʣʝʡ ʠʟ ʩʪʦʨʦʥʥʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

3.9. ʉʠʩʪʝʤʘ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʚʳʧʫʩʢʥʠʢʦʚ ʊʇʋ 

ʆʪʜʝʣ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʘʢʪʠʢ ʠ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʊʇʋ ʢʦʦʨʜʠʥʠʨʫʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘʫʯʥʦ-ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʫʯʨʝʞʜʝʥʠʷʤʠ, ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʦʨʛʘʥʘʤʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ʇʦʩʪʦʷʥʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛ ʨʳʥʢʘ ʪʨʫʜʘ ʚ 

ʨʘʟʨʝʟʝ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɼʣʷ ʚʳʧʫʩʢʥʠʢʦʚ ʩʦʟʜʘʥ ʙʘʥʢ ʚʘʢʘʥʩʠʡ ʥʘ ʧʨʦʬʠʣʴʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ ʚʳʧʫʩʢʥʠʢʘʤʠ ʩʦʟʜʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ ɸʩʩʦʮʠʘʮʠʠ ʚʳʧʫʩʢʥʠʢʦʚ 

ʊʇʋ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʩʝ ʵʪʦ ʚʤʝʩʪʝ ʚʟʷʪʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʥʠʚʝʨʩʠʪʝʪʫ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʚʳʧʫʩʢʥʠʢʦʚ ʥʘ 

ʫʨʦʚʥʝ 150-170 % ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 90-93 % ʠʟ ʥʠʭ ʧʦ ʟʘʷʚʢʘʤ ʧʨʝʜʧʨʠʷʪʠʡ, ʫʯʨʝʞʜʝʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ. 

3.10. ɸʩʩʦʮʠʘʮʠʷ ʚʳʧʫʩʢʥʠʢʦʚ ʠ ʌʦʥʜ ʮʝʣʝʚʦʛʦ ʢʘʧʠʪʘʣʘ ʊʇʋ 

ɸʢʪʠʚʥʫʶ ʨʦʣʴ ʚ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʝ ʚʳʧʫʩʢʥʠʢʦʚ, ʜʘʣʴʥʝʡʰʝʤ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʠʭ ʢʘʨʴʝʨʳ ʠ ʨʦʩʪʝ 

ʨʝʧʫʪʘʮʠʦʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʛʨʘʝʪ ʩʦʟʜʘʥʥʘʷ ʚ 1992 ʛ. ɸʩʩʦʮʠʘʮʠʷ ʚʳʧʫʩʢʥʠʢʦʚ ʊʇʋ. 

ɸʩʩʦʮʠʘʮʠʷ ʠʤʝʝʪ ʙʦʣʝʝ 40 ʬʠʣʠʘʣʦʚ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ. ʎʝʥʪʨ çʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʢè ʚ ʄʦʩʢʚʝ 

ʦʙʲʝʜʠʥʷʝʪ ʦʢʦʣʦ 500 ʧʠʪʦʤʮʝʚ ʊʇʋ. ʌʠʣʠʘʣ ʚ ʛ. ɾʝʣʝʟʥʦʛʦʨʩʢʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʜʚʘ ʧʨʝʜʧʨʠʷʪʠʷ: ʆɸʆ 

çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʧʫʪʥʠʢʦʚʳʝ ʩʠʩʪʝʤʳ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ʌ. ʈʝʰʝʪʥʝʚʘè ʠ ɻʦʨʥʦ-ʭʠʤʠʯʝʩʢʠʡ ʢʦʤʙʠʥʘʪ, 

ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ 400 ʚʳʧʫʩʢʥʠʢʦʚ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʦʟʜʘʥʳ ʬʠʣʠʘʣʳ ʚ ʂʠʪʘʝ, ɺʴʝʪʥʘʤʝ, ʂʘʟʘʭʩʪʘʥʝ, 

ʋʟʙʝʢʠʩʪʘʥʝ. ɸʩʩʦʮʠʘʮʠʷ ʚʳʧʫʩʢʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʩʦʫʯʨʝʜʠʪʝʣʝʤ ʌʦʥʜʘ ʮʝʣʝʚʦʛʦ ʢʘʧʠʪʘʣʘ ʊʇʋ, ʩʦʟʜʘʥʥʦʛʦ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʊʇʋ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʩʦʟʜʘʣ ʌʦʥʜ ʮʝʣʝʚʦʛʦ ʢʘʧʠʪʘʣʘ ï ʵʥʜʘʫʤʝʥʪ-ʬʦʥʜ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʌʦʥʜʘ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʜʦʭʦʜʘ ʦʪ ʮʝʣʝʚʦʛʦ ʢʘʧʠʪʘʣʘ ʢʘʢ ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʨʘʟʚʠʪʠʷ ʊʇʋ. 

ɺʢʣʘʜ ʚ ʌʦʥʜ ʮʝʣʝʚʦʛʦ ʢʘʧʠʪʘʣʘ ʊʇʋ ï ʵʪʦ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʚʳʩʰʝʛʦ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʠ. 

ʇʝʨʚʳʤ ʩʚʦʡ ʚʢʣʘʜ ʚ ʵʥʜʘʫʤʝʥʪ ʊʇʋ ʩʜʝʣʘʣ ʇʨʝʟʠʜʝʥʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (2010) ɼʤʠʪʨʠʡ ʄʝʜʚʝʜʝʚ. 

3.11. ʆʙʱʝʩʪʚʝʥʥʦ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʘʢʢʨʝʜʠʪʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ 

ʆʙʱʝʩʪʚʝʥʥʦ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʘʢʢʨʝʜʠʪʘʮʠʷ - ʵʪʦ ʛʘʨʘʥʪʠʷ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ 

ʢʦʥʢʨʝʪʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʚ ʢʦʥʢʨʝʪʥʦʤ ʚʫʟʝ. 



 

 

31 

 
ʇʣʝʥʘʨʥʳʝ ʜʦʢʣʘʜʳ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ ʠʥʞʝʥʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʛʣʦʙʘʣʴʥʦ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ɺʘʰʠʥʛʪʦʥʩʢʠʤ ʩʦʛʣʘʰʝʥʠʝʤ (Washington Accord), ʚ ɽʚʨʦʧʝ ï ɽʚʨʦʧʝʡʩʢʦʡ ʩʝʪʴʶ. ɸʩʩʦʮʠʘʮʠʷ ʠʥʞʝʥʝʨʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʠ, ʯʝʡ ʫʧʨʘʚʣʷʶʱʠʡ ʩʦʩʪʘʚ ʧʨʝʜʩʪʘʚʣʝʥ ʵʢʩʧʝʨʪʘʤʠ ʊʇʋ, ʩʪʘʣʘ ʧʦʣʥʦʧʨʘʚʥʳʤ ʯʣʝʥʦʤ ʦʜʥʦʡ 

ʠʟ ʘʚʪʦʨʠʪʝʪʥʝʡʰʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʘʢʢʨʝʜʠʪʘʮʠʦʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ï ɺʘʰʠʥʛʪʦʥʩʢʦʛʦ ʩʦʛʣʘʰʝʥʠʷ (Washington 

Accord), ʚ ɽʚʨʦʧʝ ï ɽʚʨʦʧʝʡʩʢʦʡ ʩʝʪʴʶ ʧʦ ʘʢʢʨʝʜʠʪʘʮʠʠ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ENAEE). ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ 

ʥʘʠʙʦʣʴʰʠʡ ʦʧʳʪ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʘʢʢʨʝʜʠʪʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʠʢʠ 

ʠ ʪʝʭʥʦʣʦʛʠʡ ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ ʥʘʢʦʧʣʝʥ ɸʩʩʦʮʠʘʮʠʝʡ ʠʥʞʝʥʝʨʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʠ (ɸʀʆʈ). ɸʀʆʈ ï ʯʣʝʥ Washington Accord ʠ ENAEE. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʝʞʜʫʥʘʨʦʜʥʫʶ 

ʘʢʢʨʝʜʠʪʘʮʠʶ ʠʤʝʶʪ 24 ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʊʇʋ. ʂ 2020 ʛ. ʦʙʱʝʩʪʚʝʥʥʦ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʘʢʢʨʝʜʠ-

ʪʘʮʠʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʨʠʪʝʨʠʷʤʠ ʠ ʧʨʦʮʝʜʫʨʘʤʠ Washington Accord ʠ ENAEE ʜʦʣʞʥʳ ʧʨʦʡʪʠ 50 % ʧʨʦʛʨʘʤʤ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. 

3.12. ʉʝʨʪʠʬʠʢʘʮʠʷ ʠ ʨʝʛʠʩʪʨʘʮʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠʥʞʝʥʝʨʦʚ 

ʉʝʨʪʠʬʠʢʘʮʠʷ ʠ ʨʝʛʠʩʪʨʘʮʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠʥʞʝʥʝʨʦʚ ï ʵʪʦ, ʧʦ ʩʫʪʠ, ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʨʠʟʥʘʥʠʝ 

ʢʦʥʢʨʝʪʥʦʛʦ ʠʥʞʝʥʝʨʘ ʢʘʢ ʧʨʦʬʝʩʩʠʦʥʘʣʘ. ʆʩʥʦʚʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʧʨʦʮʝʜʫʨʳ ʩʝʨʪʠʬʠʢʘʮʠʠ ʠ ʨʝʛʠʩʪʨʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʢʦʤʧʝʪʝʥʮʠʡ ʧʨʘʢʪʠʢʫʶʱʝʛʦ ʠʥʞʝʥʝʨʘ, ʠʤʝʶʱʝʛʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʷʪʠ ʠʣʠ ʩʝʤʠʣʝʪʥʠʡ 

ʦʧʳʪ ʨʘʙʦʪʳ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ʀ ʝʩʣʠ ʵʪʦʪ ʫʨʦʚʝʥʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʩʠʩʪʝʤʳ 

ʨʝʛʠʩʪʨʘʮʠʠ, ʧʨʦʮʝʜʫʨʘ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʨʝʛʠʩʪʨʘʮʠʶ ʩʧʝʮʠʘʣʠʩʪʘ.  

ʉʪʘʪʫʩ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʠʩʪʝʤ ʩʝʨʪʠʬʠʢʘʮʠʠ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʠʤʝʶʪ ɽʚʨʦʧʝʡʩʢʘʷ ʬʝʜʝʨʘʮʠʷ ʠʥʞʝ-

ʥʝʨʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ (FEANI) ï ʚ ɽʚʨʦʧʝ. ʈʝʛʠʩʪʨ ʠʥʞʝʥʝʨʦʚ ɸʊʕʉ (APEC Engineer Register) ï ʚ ɸʟʠʘʪʩʢʦ-

ʊʠʭʦʦʢʝʘʥʩʢʦʤ ʨʝʛʠʦʥʝ, Engineers Mobility Forum (EMF) ï ʚ ʤʠʨʝ. ʈʦʩʩʠʶ ʚ FEANI ʧʨʝʜʩʪʘʚʣʷʝʪ ʈʦʩʩʠʡʩʢʠʡ 

ʉʦʶʟ ʥʘʫʯʥʳʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ (ʈʦʩʉʅʀʆ), ʘ ʚ APEC Engineer Register ï ɸʀʆʈ, 

ʢʦʪʦʨʘʷ ʧʦʣʫʯʠʣʘ ʧʨʠʛʣʘʰʝʥʠʝ ʚ 2013 ʛ. ʧʨʠʩʦʝʜʠʥʠʪʴʩʷ ʠ ʢ EMF. ɺ 2010 ʛ. ʚ ʊʇʋ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ɸʀʆʈ ʠ 

ʈʦʩʉ-ʅʀʆ ʩʦʟʜʘʥ ʎʝʥʪʨ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʠʥʞʝʥʝʨʥʦʡ ʧʨʦʬʝʩʩʠʠ. ɺ 

2010 ʛ. ʠʟ 42 ʧʨʝʪʝʥʜʝʥʪʦʚ ʙʳʣʦ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʦ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ APEC Engineer Register 30 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠʥʞʝʥʝʨʦʚ. ɺ 2011 ʛ. ʫʩʧʝʰʥʦ ʧʨʦʰʣʠ ʠʩʧʳʪʘʥʠʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʘʨʦʜʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ 32 

ʧʨʝʪʝʥʜʝʥʪʘ. ʀʟ ʵʪʦʛʦ ʦʙʱʝʛʦ ʯʠʩʣʘ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʥʞʝʥʝʨʦʚ 35 ʷʚʣʷʶʪʩʷ ʚʳʧʫʩʢʥʠʢʘʤʠ ʊʇʋ. 

3.13. ʂʘʜʨʦʚʳʡ ʨʝʟʝʨʚ 

ʇʨʦʛʨʘʤʤʘ çʂʘʜʨʦʚʳʡ ʨʝʟʝʨʚè ʜʝʡʩʪʚʫʝʪ ʚ ʊʇʋ ʩ 2002 ʛ. ɽʞʝʛʦʜʥʦ ʥʘ ʢʦʥʢʫʨʩʥʦʡ ʦʩʥʦʚʝ ʚ ʢʘʜʨʦʚʳʡ 

ʨʝʟʝʨʚ ʟʘʯʠʩʣʷʶʪʩʷ 70 ʤʦʣʦʜʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʩʧʦʩʦʙʥʳʭ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 30 ʣʝʪ ʟʘʱʠʪʠʪʴ 

ʢʘʥʜʠʜʘʪʩʢʫʶ ʜʠʩʩʝʨʪʘʮʠʶ, ʠ 40 ʤʦʣʦʜʳʭ ʢʘʥʜʠʜʘʪʦʚ ʥʘʫʢ, ʩʧʦʩʦʙʥʳʭ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 40 ʣʝʪ ʟʘʱʠʪʠʪʴ 

ʜʦʢʪʦʨʩʢʫʶ ʜʠʩʩʝʨʪʘʮʠʶ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚ 2010 ʛ. ʩʬʦʨʤʠʨʦʚʘʥʘ ʠ ʛʨʫʧʧʘ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʨʝʟʝʨʚʘ, ʚ ʩʦʩʪʘʚ 

ʢʦʪʦʨʦʡ ʪʘʢʞʝ ʥʘ ʢʦʥʢʫʨʩʥʦʡ ʦʩʥʦʚʝ ʟʘʯʠʩʣʝʥʦ 12 ʤʦʣʦʜʳʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʧʦʩʦʙʥʳʭ ʚ ʙʣʠʞʘʡʰʝʡ 

ʧʝʨʩʧʝʢʪʠʚʝ ʟʘʥʷʪʴ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʢʣʶʯʝʚʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʜʦʣʞʥʦʩʪʠ. ʉ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʦʩʪʘ ʤʦʣʦʜʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʩ 2012 ʛʦʜʘ ʚ ʩʦʩʪʘʚ ʢʘʜʨʦʚʦʛʦ ʨʝʟʝʨʚʘ ʚʢʣʶʯʝʥʳ ʚʩʝ ʥʘʫʯʥʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʨʘʙʦʪʥʠʢʠ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 30 ʣʝʪ, ʢʦʪʦʨʳʤ ʫʩʪʘʥʦʚʣʝʥʘ ʬʠʢʩʠʨʦʚʘʥʥʘʷ ʥʘʜʙʘʚʢʘ ʚ ʨʘʟʤʝʨʝ 5 ʪʳʩʷʯ 

ʨʫʙʣʝʡ ʚ ʤʝʩʷʮ. ʉ 2013 ʛ. ʠʤ ʧʣʘʥʠʨʫʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʥʘʜʙʘʚʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʜʦʩʪʠʛʥʫʪʦʡ ʚ 2012 ʛ. ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɹʣʘʛʦʜʘʨʷ ʧʨʦʛʨʘʤʤʝ çʂʘʜʨʦʚʳʡ ʨʝʟʝʨʚè, ʊʇʋ ʫʩʧʝʰʥʦ ʨʝʰʘʝʪ ʟʘʜʘʯʫ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʫʯʥʦ-ʧʝ-

ʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ. ʆʙʱʝʝ ʯʠʩʣʦ ʟʘʱʠʪ ʢʘʥʜʠʜʘʪʩʢʠʭ ʠ ʜʦʢʪʦʨʩʢʠʭ ʜʠʩʩʝʨʪʘʮʠʡ ʩʦʪʨʫʜʥʠʢʘʤʠ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ: 140 ï ʚ 2010 ʛʦʜʫ, 152 ï ʚ 2011 ʛʦʜʫ, 169 ï ʚ 2012 ʛʦʜʫ. 

4. ʆʩʥʦʚʳ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʊʇʋ ʢʘʢ ʚʝʜʫʱʝʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

4.1 ʉʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʤʳ 

ʇʨʦʛʨʘʤʤʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʧʨʠʥʮʠʧʘʭ ʩʠʩʪʝʤʳ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʠʤʝʝʪ ʤʘʪʨʠʯʥʫʶ 

ʩʪʨʫʢʪʫʨʫ, ʚʢʣʶʯʘʶʱʫʶ ʚ ʩʝʙʷ 6 ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʠ 7 ʙʣʦʢʦʚ ʟʘʜʘʯ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ 

ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʧʦʟʠʮʠʡ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʤʠʨʦʚʳʭ ʨʝʡʪʠʥʛʘʭ ʩ ʫʯʝʪʦʤ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʢʨʠʪʝʨʠʝʚ 

ʘʛʝʥʪʩʪʚʘ QS (Quacquarelli Symonds). ʌʦʨʩʠʨʦʚʘʥʥʦʝ ʧʨʦʜʚʠʞʝʥʠʝ ʧʦ ʠʝʨʘʨʭʠʠ QS ʧʦʟʚʦʣʠʪ ʊʇʋ ʟʘʢʨʝʧʠʪʴʩʷ ʠ 

ʚ ʜʨʫʛʠʭ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʨʝʡʪʠʥʛʘʭ: Times Higher Education (THE), SCImago, Webometrics. 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ: 

ʘʢʘʜʝʤʠʯʝʩʢʘʷ ʨʝʧʫʪʘʮʠʷ, ʦʮʝʥʢʘ ʨʘʙʦʪʦʜʘʪʝʣʝʡ, ʮʠʪʠʨʫʝʤʦʩʪʴ ʧʫʙʣʠʢʘʮʠʡ, ʩʦʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

ʠ ʩʪʫʜʝʥʪʦʚ, ʯʠʩʣʝʥʥʦʩʪʴ ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ, ʯʠʩʣʝʥʥʦʩʪʴ ʠʥʦʩʪʨʘʥʥʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

ʂʘʞʜʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʨʘʤʢʘʭ 7 ʙʣʦʢʦʚ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʫʥʠʚʝʨʩʠʪʝʪʘ: 

ʧʦʜʛʦʪʦʚʢʘ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʘʫʯʥʘʷ ʠ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʨʘʟʚʠʪʠʝ 

ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʢʘʤʧʫʩ, ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ, 

ʩʦʮʠʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ 

4.2. ʂʣʶʯʝʚʳʝ ʠʥʜʠʢʘʪʦʨʳ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ 

ɺ ʯʠʩʣʠʪʝʣʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ, ʜʦʩʪʠʛʥʫʪʳʝ ʚ 2012 ʛʦʜʫ, ʘ ʚ ʟʥʘʤʝʥʘʪʝʣʝ ï ʧʣʘʥʠʨʫʝʤʳʝ ʥʘ 2020 ʛʦʜ 

ʜʣʷ ʚʭʦʞʜʝʥʠʷ ʊʇʋ ʚ top ï 100 ʤʠʨʦʚʳʭ ʨʝʡʪʠʥʛʦʚ ʫʥʠʚʝʨʩʠʪʝʪʦʚ: 

ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʡ ʙʶʜʞʝʪ, ʤʣʨʜ. ʨʫʙ. ï 5,345 / ʙʦʣʝʝ 11; ʦʙʲʝʤ ʅʀʆʂʈ, ʤʣʨʜ. ʨʫʙ. ï   1,415 / ʥʝ ʤʝʥʝʝ 5; ʯʠʩʣʦ 

ʩʪʘʪʝʡ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʞʫʨʥʘʣʘʭ, ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʥʦʛʦ ʅʇʈ ï 1,1 / 7; ʯʠʩʣʦ ʩʪʘʪʝʡ ʚ 

ʩʦʘʚʪʦʨʩʪʚʝ ʩ ʟʘʨʫʙʝʞʥʳʤʠ ʫʯʝʥʳʤʠ ï 83 / 1000; ʜʦʣʷ ʅʇʈ, ʠʤʝʶʱʠʭ ʠʥʜʝʢʩ ʍʠʨʰʘ ʙʦʣʝʝ 10, % ï 0,1 / 5; ʯʠʩʣʦ 

ʘʥʛʣʦʷʟʳʯʥʳʭ ʞʫʨʥʘʣʦʚ ʊʇʋ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʙʘʟʫ Scopus, ï 0 / 2; ʢʦʣʠʯʝʩʪʚʦ ʘʩʧʠʨʘʥʪʦʚ ï 812 / 2000; 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʩʧʠʨʘʥʪʫʨʳ, % ï 52,3 / 80; ʜʦʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʠʤʝʶʱʠʭ ʦʧʳʪ ʨʘʙʦʪʳ ʚ ʫʥʠʚʝʨʩʠʪʝʪʘʭ, 



 

 

32

 

 

ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʚʭʦʜʷʱʠʭ ʚ top-500 ʤʠʨʦʚʳʭ ʨʝʡʪʠʥʛʦʚ, % ï 0 / 10; ʜʦʣʷ ʠʥʦʩʪʨʘʥʥʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, % ï 0 / 10; ʜʦʣʷ 

ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʠʟ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ, % ï 2,56 / 10; ʜʦʣʷ ʤʘʛʠʩʪʨʘʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ 25 (ʚ 2012 ʛ. ï 

13 ʧʨʦʛʨʘʤʤ) ʩʦʚʤʝʩʪʥʳʤ ʤʘʛʠʩʪʝʨʩʢʠʤ Double Degree ʧʨʦʛʨʘʤʤʘʤ ʩ ʚʝʜʫʱʠʤʠ ʟʘʨʫʙʝʞʥʳʤʠ ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ, 

% ï 3,8 / 10; ʜʦʣʷ ʤʝʞʜʫʥʘʨʦʜʥʦ-ʘʢʢʨʝʜʠʪʦʚʘʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, % ï 12 / 50; ʢʦʣʠʯʝʩʪʚʦ 

ʠʥʞʝʥʝʨʦʚ ï ʚʳʧʫʩʢʥʠʢʦʚ ʊʇʋ, ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ, ï 35 / 300. 

 

 

6. ʈʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʇʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʢʘʢ ʚʝʜʫʱʝʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʊʇʋ ʚ 2020 ʛ. ʩʪʘʥʦʚʠʪʩʷ: 

¶ ͙ͨͪͤ͊ͤͤ͘·ͣ ͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͙ͫͣ͟ ͙͍͔͙͔ͯͤͪͫͭͭͦͣ ͙͍͎ͣͪͦͦͦ ͍ͯͪͦͤΎ; 

¶ ͍͔͒ͯ΅͙ͣ ͙͍ͣͪͦ·ͣ ͼ͔ͤͭͪͦͣ ͎͍͙ͨͦ͒ͦͭͦ͟ ͙͔͔͚ͤ͗ͤͪͤͦ Ή͙ͭ͡·; 

¶ ͔ͦ͋͊͒͊ͭ͡ ͒ͦͫͭ͊ͭͦ;ͤ·͙ͣ ͒͡Ύ ͒͊͡Έ͔͚ͤ΄͔͎ͦ ͍͙͙ͪ͊ͭ͘Ύ ͺ͙͍ͤ͊ͤͫͦ·͙ͣΣ ͔͙ͣ͊ͭͪ͊͡Έͤ·͙ͣΣ ͍͊͒ͪͦ͟·͙ͣ ͙ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͙ͣ ͔͙ͪͫͯͪͫ͊ͣ; 

¶ ͍ͻ͙ͦ͒ͭ ͍ ǘƻǇ - млл ͙͍ͣͪͦ·ͻ ͔͚͙͎͍ͪͭͤͦ ͙͍͔͙͔͍ͯͤͪͫͭͭͦΦ 

 
ʀʅʉʊʀʊʋʊ ʇʈʀʈʆɼʅʓʍ ʈɽʉʋʈʉʆɺ ï ʉʆɺʈɽʄɽʅʅʓʁ ʀʅʉʊʀʊʋʊ ʉ ɺɽʂʆɺʓʄʀ 

ʊʈɸɼʀʎʀʗʄʀ 
ɸ.ʖ. ɼʤʠʪʨʠʝʚ, ʧʨʦʨʝʢʪʦʨ-ʜʠʨʝʢʪʦʨ ʀʇʈ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ï ʵʪʦ ʧʝʨʝʜʦʚʦʡ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨ, 

ʠʩʪʦʨʠʷ ʢʦʪʦʨʦʛʦ ʠʤʝʝʪ ʚʝʢʦʚʫʶ ʪʨʘʜʠʮʠʶ. ʆʩʥʦʚʘʥ ʦʥ ʥʘ ʙʘʟʝ ʩʪʘʨʝʡʰʠʭ ʦʪʜʝʣʝʥʠʡ 

ʊʦʤʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤʝʥʠ ʠʤʧʝʨʘʪʦʨʘ ʅʠʢʦʣʘʷ II  (ʥʳʥʝ ʊʦʤʩʢʠʡ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ) ï ʛʦʨʥʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ, ʠʤʝʶʱʠʭ ʙʦʛʘʪʝʡʰʠʝ ʪʨʘʜʠʮʠʠ 

ʠ ʩʠʣʴʥʳʝ ʥʘʫʯʥʳʝ ʰʢʦʣʳ.  

2013 ʛʦʜ ʶʙʠʣʝʡʥʳʡ, ʟʥʘʤʝʥʘʪʝʣʴʥʳʡ ʜʣʷ ʥʘʰʝʛʦ ʀʥʩʪʠʪʫʪʘ ʠ ʜʣʷ ʚʩʝʛʦ 

ɺʝʜʫʱʝʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʄʳ ʦʪʤʝʯʘʝʤ 

150 ʣʝʪ ʦʩʥʦʚʘʪʝʣʶ ʩʠʙʠʨʩʢʦʡ ʛʦʨʥʦ - ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʰʢʦʣʳ ɺʣʘʜʠʤʠʨʫ ɸʬʘʥʘʩʴʝʚʠʯʫ 

ʆʙʨʫʯʝʚʫ. ɹʫʜʫʯʠ ʚ ʩʚʦʸ ʚʨʝʤʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʦʪ ʋʨʘʣʘ ʜʦ ʊʠʭʦʛʦ ʦʢʝʘʥʘ, ʊʦʤʩʢʘʷ ʰʢʦʣʘ 

ʠ ʪʝʧʝʨʴ ï ʦʜʥʘ ʠʟ ʚʝʜʫʱʠʭ ʚ ʩʪʨʘʥʝ. ʇʝʨʚʳʡ ʚʳʧʫʩʢ ʛʦʨʥʳʭ ʠʥʞʝʥʝʨʦʚ ʚ ʊʇʋ ʩʦʩʪʦʷʣʩʷ  

ʝʱʝ ʚ 1908 ʛʦʜʫ. ʉ ʪʝʭ ʧʦʨ ʦʥ ʧʦʩʪʦʷʥʥʦ ʛʦʪʦʚʠʪ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ 

ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʡ ʠ ʭʠʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʝʡ, ʥʝʠʟʤʝʥʥʦ  ʩʦʭʨʘʥʷʷ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ 

ʧʦʢʦʣʝʥʠʡ. ɺʪʦʨʘʷ ʚʘʞʥʘʷ ʜʘʪʘ ʵʪʦʛʦ ʛʦʜʘ ï 130-ʣʝʪʠʝ ʦʜʥʦʛʦ ʠʟ ʧʝʨʚʳʭ ʚʳʧʫʩʢʥʠʢʦʚ 

ʛʦʨʥʦʛʦ ʦʪʜʝʣʝʥʠʷ, ʫʯʝʥʠʢʘ ɺ. ɸ. - ʆʙʨʫʯʝʚʘ ʄʠʭʘʠʣʘ ɸʥʪʦʥʦʚʠʯʘ ʋʩʦʚʘ. ʕʪʦ 

ʣʝʛʝʥʜʘʨʥʘʷ ʣʠʯʥʦʩʪʴ. ʇʝʨʚʳʡ ʚ ʉʠʙʠʨʠ ʘʢʘʜʝʤʠʢ ɸʅ ʉʉʉʈ, ʜʦʣʛʦ ʚʦʟʛʣʘʚʣʷʣ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʡ ʬʘʢʫʣʴʪʝʪ 

ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʨʘʙʦʪʘʣ ʟʘʚʝʜʫʶʱʠʤ ʢʘʬʝʜʨʦʡ, ʧʨʦʜʦʣʞʘʷ ʠ ʨʘʟʚʠʚʘʷ ʪʨʘʜʠʮʠʠ ʩʚʦʝʛʦ 

ʫʯʠʪʝʣʷ. ɼʨʫʛʦʡ ʶʙʠʣʷʨ - 120-ʣʝʪʠʝ ʝʱʝ ʦʜʥʦʛʦ ʥʘʰʝʛʦ ʚʳʜʘʶʱʝʛʦʩʷ ʚʳʧʫʩʢʥʠʢʘ - ʅʠʢʦʣʘʷ ʅʠʢʦʣʘʝʚʠʯʘ 

ʋʨʚʘʥʮʝʚʘ, ʧʝʨʚʦʦʪʢʨʳʚʘʪʝʣʷ ʅʦʨʠʣʴʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʝʛʠʦʥʘ, ʜʘʚʰʝʛʦ ʙʘʟʫ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʗʢʫʪʠʠ ʠ ʩʝʚʝʨʘ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ. ɽʱʝ ʦʜʠʥ ʚʳʜʘʶʱʠʡʩʷ ʚʳʧʫʩʢʥʠʢ ʠ ʧʝʜʘʛʦʛ 

ʥʘʰʝʛʦ ʠʥʩʪʠʪʫʪʘ, ʪʦʞʝ ʶʙʠʣʷʨ ï 130 ʣʝʪʠʝ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ï 

ʵʪʦ ʧʨʦʬʝʩʩʦʨ, ʣʘʫʨʝʘʪ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠ ʉʪʘʣʠʥʩʢʦʡ ʧʨʝʤʠʠ  

ʄ. ʂ. ʂʦʨʦʚʠʥ, ʦʩʥʦʚʦʧʦʣʦʞʥʠʢ ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ɽʱʝ ʚ 40-ʛʦʜʳ, 

ʜʦʢʘʟʘʚʰʠʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴ ʉʠʙʠʨʠ ʠ ʧʝʨʚʳʡ ʥʘʯʘʚʰʠʡ 

ʟʜʝʩʴ ʨʘʟʚʝʜʢʫ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ. ɺ ʵʪʦʤ ʛʦʜʫ ʤʳ ʦʪʤʝʯʘʝʤ 

ʪʘʢʞʝ ʶʙʠʣʝʡ 

ʝʱʝ ʦʜʥʦʛʦ 

ʚʳʜʘʶʱʝʛʦʩʷ 

ʚʳʧʫʩʢʥʠʢʘ, 

ʫʯʝʥʦʛʦ ʠ 

ʧʝʜʘʛʦʛʘ ʥʘʰʝʛʦ 

ʀʥʩʪʠʪʫʪʘ ï 110 ï 

ʣʝʪʠʝ ʧʨʦʬʝʩʩʦʨʘ 

ʇ. ɸ. ʋʜʦʜʦʚʘ ï ʦʩʥʦʚʘʪʝʣʷ ʉʠʙʠʨʩʢʦʡ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʦʡ 

ʰʢʦʣʳ. ɺ 2013 ʛ. ʠʩʧʦʣʥʷʝʪʩʷ 110-ʣʝʪʠʝ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʝʱʝ 

ʦʜʥʦʛʦ ʧʨʦʬʝʩʩʦʨʘ. ɿʘʩʣʫʞʝʥʥʦʛʦ ʜʝʷʪʝʣʷ ʥʘʫʢʠ, ʧʨʦʬʝʩʩʦʨʘ ɼ. 

ʉ. ʄʠʢʦʚʘ, ʦʩʥʦʚʘʪʝʣʷ ʉʠʙʠʨʩʢʦʡ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʰʢʦʣʳ ʠ 

ʩʦʟʜʘʪʝʣʷ ʚ ʀʥʩʪʠʪʫʪʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʀɻʅɼ, ɻʈʌ) 

ʢʘʬʝʜʨʳ ʛʝʦʬʠʟʠʢʠ. ʀ, ʥʘʢʦʥʝʮ, ʚ ʵʪʦʤ ʞʝ ʛʦʜʫ ʤʳ ʦʪʤʝʯʘʝʤ 110-

ʣʝʪʠʝ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʘʢʘʜʝʤʠʢʘ, ʧʨʦʬʝʩʩʦʨʘ, ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʝʥʦʛʦ ʠ ʧʝʜʘʛʦʛʘ ʥʘʰʝʛʦ ʀʥʩʪʠʪʫʪʘ ʖ. ɸ. 

ʂʫʟʥʝʮʦʚʘ, ʩʦʟʜʘʪʝʣʷ ʫʯʝʥʠʷ ʦ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʷʭ, ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʛʝʦʣʦʛʠʠ ʠ ʤʝʪʘʣʣʦʛʝʥʠʠ 

ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʡ ʉʠʙʠʨʠ, ʘ ʪʘʢʞʝ 90-ʣʝʪʠʝ ʘʢʘʜʝʤʠʢʘ, ʃʘʫʨʝʘʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʠ ʆ. ɼ. 

ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ  

(20 ʢʦʨʧʫʩ ʊʇʋ) 

ɻʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʢʦʨʧʫʩ 

 (1 ʢʦʨʧʫʩ ʊʇʋ) 

ɸʥʜʨʝʡ ʖʨʴʝʚʠʯ 

ɼʤʠʪʨʠʝʚ  



 

 

33 

 
ʇʣʝʥʘʨʥʳʝ ʜʦʢʣʘʜʳ 

ɸʣʠʤʦʚʘ, ʦʩʥʦʚʘʪʝʣʷ ʉʠʙʠʨʩʢʦʡ ʥʘʫʯʥʦʡ ʰʢʦʣʳ ʛʦʨʥʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʥʘ ʙʘʟʝ ɻʈʌ (ʩʝʡʯʘʩ ʀʇʈ) ʊʇʋ, 

ʘʚʪʦʨʘ ʫʩʧʝʰʥʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʙʫʨʝʥʠʶ ʩʢʚʘʞʠʥ ʥʘ ʃʫʥʝ, ʟʘʙʦʨʫ ʠ ʜʦʩʪʘʚʢʝ ʧʝʨʚʦʛʦ ʣʫʥʥʦʛʦ 

ʛʨʫʥʪʘ ʥʘ ɿʝʤʣʶ. 

ʉʝʛʦʜʥʷ ʚ ʠʥʩʪʠʪʫʪʝ ʜʝʡʩʪʚʫʶʪ ʥʘʫʯʥʳʝ ʰʢʦʣʳ, ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʝ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ. ʕʪʦ 

ʉʠʙʠʨʩʢʘʷ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʘʷ ʰʢʦʣʘ (ʩʝʛʦʜʥʷ ʚʦʟʛʣʘʚʣʷʝʪ ʝʝ ʧʨʦʬʝʩʩʦʨ ʉ.ʃ. ʐʚʘʨʮʝʚ, ʃʘʫʨʝʘʪ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʇʨʝʤʠʠ ʉʉʉʈ ï ʫʯʝʥʠʢ ʇ. ɸ. ʋʜʦʜʦʚʘ), ʐʢʦʣʘ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʭʠʤʠʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ 

(ʧʨʦʬʝʩʩʦʨ ɸ.ʌ.ʂʦʨʦʙʝʡʥʠʢʦʚ), ʉʠʙʠʨʩʢʘʷ ʥʘʫʯʥʘʷ ʰʢʦʣʘ ʚ ʦʙʣʘʩʪʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʦʠʩʢʦʚ ʠ ʨʘʟʚʝʜʢʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ (ʨʫʢʦʚʦʜʠʪʝʣʴ - ʧʨʦʬʝʩʩʦʨ ʃ.ʗ. ɽʨʦʬʝʝʚ ï ʫʯʝʥʠʢ ɼ. ʉ. ʄʠʢʦʚʘ), 

ʉʠʙʠʨʩʢʘʷ ʨʘʜʠʦʛʝʦʭʠʤʠʯʝʩʢʘʷ ʰʢʦʣʘ (ʧʨʦʬʝʩʩʦʨ ʃ.ʇ. ʈʠʭʚʘʥʦʚ) ʠ ʜʨ. ʀʟ 35 ʪʳʩʷʯ ʚʳʧʫʩʢʥʠʢʦʚ ʉʠʙʠʨʩʢʦʡ 

ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠ ʭʠʤʠʯʝʩʢʦʡ ʰʢʦʣ ʙʦʣʝʝ 450 ʩʪʘʣʠ ʧʝʨʚʦʦʪʢʨʳʚʘʪʝʣʷʤʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ, 1 - ʣʘʫʨʝʘʪʦʤ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ, ʙʦʣʝʝ 50 ï ʃʘʫʨʝʘʪʘʤʠ ʃʝʥʠʥʩʢʦʡ ʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʡ, 

15 ï ʘʢʘʜʝʤʠʢʘʤʠ ʠ ʯʣʝʥʘʤʠ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʘʤʠ ɸʅ ʉʉʉʈ (ʈɸʅ), ʙʦʣʝʝ 250 ï ʜʦʢʪʦʨʘʤʠ ʠ ʙʦʣʝʝ 1600 ï 

ʢʘʥʜʠʜʘʪʘʤʠ ʥʘʫʢ. ɿʘ ʧʨʦʰʝʜʰʫʶ ʚʝʢʦʚʫʶ ʠʩʪʦʨʠʶ ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʤʦʣʦʜʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. ʀʥʩʪʠʪʫʪ (ʬʘʢʫʣʴʪʝʪ) ʜʘʣ ʞʠʟʥʴ ʜʨʫʛʠʤ ʠʥʩʪʠʪʫʪʘʤ, ʫʯʝʙʥʳʤ ʠ ʥʘʫʯʥʳʤ. ʅʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ, ʟʘʣʦʞʝʥʥʳʡ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʘʤʠ ʦʪʜʝʣʝʥʠʡ ʠ ʨʘʟʚʠʪʳʡ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʷʤʠ, ʚʩʝʛʜʘ ʧʦʟʚʦʣʷʣʠ ʛʠʙʢʦ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʟʘʧʨʦʩʳ ʚʨʝʤʝʥʠ.  

ʅʘʰʠʤ ʩʦʚʨʝʤʝʥʥʳʤ ʩʪʫʜʝʥʪʘʤ ʝʩʪʴ ʥʘ ʢʦʛʦ ʨʘʚʥʷʪʴʩʷ, ʠ ʦʥʠ ʯʪʷʪ ʟʘʩʣʫʛʠ ʧʨʝʜʳʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ 

ʧʦʣʠʪʝʭʥʠʢʦʚ, ʩʪʨʝʤʷʩʴ ʦʩʪʘʚʠʪʴ ʠ ʩʚʦʝ ʠʤʷ ʚ ʩʣʘʚʥʦʡ ʠʩʪʦʨʠʠ ʚʫʟʘ. ʉʝʛʦʜʥʷ ʜʣʷ ʠʭ ʫʩʧʝʰʥʦʛʦ ʩʪʘʨʪʘ ʚ ʢʘʨʴʝʨʝ 

ʚ ʀʥʩʪʠʪʫʪʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʩʦʟʜʘʥʳ ʚʩʝ ʫʩʣʦʚʠʷ. ʅʝ ʩʣʫʯʘʡʥʦ, ʦʥ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʚ ʩʪʨʘʥʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʛʦʪʦʚʷʪ ʥʝ ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ, ʥʦ ʠ ʚʩʝʭ 

ʜʨʫʛʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʅʘʰ ʠʥʩʪʠʪʫʪ ï ʵʪʦ ʙʦʣʝʝ 4,5 ʪʳʩʷʯ ʩʪʫʜʝʥʪʦʚ ʧʦ ʚʩʝʤ 

ʬʦʨʤʘʤ ʦʙʫʯʝʥʠʷ, 15 ʢʘʬʝʜʨ, 11 ʥʘʫʯʥʳʭ ʮʝʥʪʨʦʚ, 24 ʣʘʙʦʨʘʪʦʨʠʠ, 4 ʦʪʜʝʣʘ, 3 ʤʫʟʝʷ. ʆʥ ʠʤʝʝʪ ʢʦʣʦʩʩʘʣʴʥʫʶ 

ʥʘʫʯʥʫʶ ʙʘʟʫ. ɿʜʝʩʴ ʨʘʙʦʪʘʶʪ 28  ʘʢʘʜʝʤʠʢʦʚ ʠ 

ʯʣʝʥʦʚ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʚ, 81ʜʦʢʪʦʨ ʠ 204 ʢʘʥʜʠʜʘʪʘ 

ʥʘʫʢ. ɺ ʀʥʩʪʠʪʫʪʝ ʧʨʦʚʦʜʷʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ 

ʧʨʠʢʣʘʜʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʩʝʩʪʦʨʦʥʥʝʤʫ ʠʟʫʯʝʥʠʶ 

ʠ ʦʩʚʦʝʥʠʶ ʥʝʜʨ ɿʝʤʣʠ, ʘ ʪʘʢʞʝ ʨʘʮʠʦʥʘʣʴʥʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ 

ʧʨʦʛʨʘʤʤʘʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ, 

ʦʪʨʘʩʣʝʚʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ.  

ɺ ʠʥʩʪʠʪʫʪʝ ʪʨʘʜʠʮʠʦʥʥʦ ʰʠʨʦʢʦ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʩ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʥʘʫʢʦʡ, 

ʷʚʣʷʶʱʘʷʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʦʜʛʦʪʦʚʢʠ ʚʳʩʦʢʦ-

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʥʘʧʨʘʚʣʝʥʥʘʷ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

ʀʥʩʪʠʪʫʪ ʫʩʧʝʰʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʩʠʩʪʝʤʫ ʧʦʜʛʦʪʦʚʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʦʜʛʦʪʦʚʢʫ ʙʘʢʘʣʘʚʨʦʚ (ʚʦʩʝʤʴ ʥʘʧʨʘʚʣʝʥʠʡ), 

ʤʘʛʠʩʪʨʦʚ (18 ʧʨʦʛʨʘʤʤ) ʠ ʜʠʧʣʦʤʠʨʦʚʘʥʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ (2 ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʥʘ ʦʯʥʦʡ ʬʦʨʤʝ 

ʦʙʫʯʝʥʠʷ ʠ 2 ï ʥʘ ʟʘʦʯʥʦʡ); ʛʦʪʦʚʠʪ ʢʘʥʜʠʜʘʪʦʚ ʥʘʫʢ ʧʦ 25 ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʠ ʜʦʢʪʦʨʦʚ ʥʘʫʢ ʧʦ ʚʦʩʴʤʠ 

ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ. ʈʘʙʦʪʘʶʪ ʧʷʪʴ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʩʦʚʝʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʶʪ ʢ ʟʘʱʠʪʝ ʢʘʥʜʠʜʘʪʩʢʠʝ ʠ 

ʜʦʢʪʦʨʩʢʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʦ 14 ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ. 

ɺ ʀʥʩʪʠʪʫʪʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚʝʜʸʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʤʘʛʠʩʪʨʦʚ ʧʦ ʪʨʝʤ ʧʨʦʛʨʘʤʤʘʤ ʫʨʦʚʥʷ Double 

Degree: 

- çɻʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʦʩʚʦʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘè (Hariot-Watt University, 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ); 

-  çʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè (Paris-Sud 11 University, ʌʨʘʥʮʠʷ). 

- çʈʘʟʨʘʙʦʪʢʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡè (Hariot-Watt University, 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ). 

ɼʠʧʣʦʤ ʊʇʋ ʠ ʜʠʧʣʦʤ ʟʘʨʫʙʝʞʥʦʛʦ ʚʫʟʘ-ʧʘʨʪʥʝʨʘ ʦʪʢʨʳʚʘʝʪ ʧʝʨʝʜ ʥʘʰʠʤʠ ʤʘʛʠʩʪʨʘʤʠ ʙʦʣʴʰʠʝ 

ʧʝʨʩʧʝʢʪʠʚʳ. ʅʦ ʠ ʥʝ ʪʦʣʴʢʦ ʨʦʩʩʠʡʩʢʠʝ ʩʪʫʜʝʥʪʳ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʵʪʠʭ ʧʨʦʛʨʘʤʤʘʭ. ɺ ʵʪʦʤ ʛʦʜʫ ʤʳ 

ʚʳʧʫʩʪʠʣʠ ʧʷʪʴ ʬʨʘʥʮʫʟʩʢʠʭ ʤʘʛʠʩʪʨʦʚ, ʧʨʠʝʭʘʚʰʠʭ ʢ ʥʘʤ ʠʟ ʋʥʠʚʝʨʩʠʪʝʪʘ ʇʘʨʠʞ-11. ʕʪʦ ʭʦʨʦʰʠʡ ʩʪʘʨʪ, 

ʫʚʝʨʝʥ, ʟʘ ʥʠʤʠ ʧʦʩʣʝʜʫʶʪ ʠ ʜʨʫʛʠʝ ʞʝʣʘʶʱʠʝ. 

ɺ ʠʥʩʪʠʪʫʪʝ ʩʦʟʜʘʥʳ ʧʝʨʝʜʦʚʳʝ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʫʥʠʢʘʣʴʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʮʝʥʪʨʳ ʜʣʷ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʧʝʨʝʞʘʶʱʝʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ ʧʦ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʧʨʦʙʣʝʤʘʤ 

ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʕʪʦ ʎʝʥʪʨ ʫʨʘʥʦʚʦʡ ʛʝʦʣʦʛʠʠ, ʎʝʥʪʨ ʦʧʝʨʝʞʘʶʱʝʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʪʨʫʙʦʧʨʦʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʎʝʥʪʨ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝʬʪʝʛʘʟʦʚʦʛʦ 

ʜʝʣʘ, ʅʘʫʯʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʮʝʥʪʨ ʢʦʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ çʂʦʩʤʦʛʝʦʣʦʛʠʷè ʠ ʜʨʫʛʠʝ.  

ʇʨʦʬʝʩʩʦʨ ʉ. ʅ. ʍʘʨʣʘʤʦʚ ʚʝʜʝʪ ʟʘʥʷʪʠʝ ʩʦ 

ʩʪʫʜʝʥʪʘʤʠ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ çʅʝʬʪʝʛʘʟʦʚʘʷ 

ʛʠʜʨʦʜʠʥʘʤʠʢʘ ʠ ʪʝʧʣʦʦʙʤʝʥè ʀʇʈ ʊʇʋ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʊʨʘʜʠʮʠʝʡ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʷʚʣʷʝʪʩʷ ʪʝʩʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʥʘʫʢʠ ʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʛʦʪʦʚʠʪʴ ʚ ʀʇʈ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʭ ʣʝʪ 

ʚʳʩʦʢʦʢʣʘʩʩʥʳʭ ʪʚʦʨʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ 

ʰʠʨʦʢʦ ʚʦʩʪʨʝʙʦʚʘʥʳ ʠ ʩʝʛʦʜʥʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʚ 

ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ. 

ɼʦʩʪʘʪʦʯʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 7 ʩʪʫʜʝʥʪʦʚ ʀʇʈ ʟʘ ʥʘʫʯʥʳʝ 

ʨʘʙʦʪʳ ʥʘʛʨʘʞʜʝʥʳ ʄʝʜʘʣʷʤʠ ɸ ʅ ʉʉʉʈ ʠ ʈʦʩʩʠʡʩʢʦʡ 

ʘʢʘʜʝʤʠʠ ʅʘʫʢ. ʉ 2004 ʛ. ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 6 

ʩʪʫʜʝʥʪʦʚ ʀʇʈ ʚʳʠʛʨʘʣʠ ʟʚʘʥʠʷ çʃʫʯʰʠʡ ʚʳʧʫʩʢʥʠʢ 

ʤʠʨʘè ʧʦ ʩʚʦʝʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 30 ʩʪʫʜʝʥʪʦʚ ʫʜʦʩʪʦʝʥʳ 

ʟʚʘʥʠʷ çʃʫʯʰʠʡ ʚʳʧʫʩʢʥʠʢ ʈʦʩʩʠʠè, 412 ʩʪʫʜʝʥʪʦʚ ʚ 

ʧʦʩʣʝʜʥʠʝ 40 ʣʝʪ ʥʘʛʨʘʞʜʝʥʳ ʟʘ ʥʘʫʯʥʦʶ ʨʘʙʦʪʫ 

ɼʠʧʣʦʤʘʤʠ ʄʠʥʚʫʟʘ ʉʉʉʈ, ʘ ʧʦʟʜʥʝʝ ʈʌ. ɺʩʝ ʵʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʩʦʯʘʡʰʠʡ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ 

ʚʳʧʫʩʢʥʠʢʦʚ ʚ ʀʇʈ. 

ɺʳʙʠʨʘʷ ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʘʰʠ 

ʩʪʫʜʝʥʪʳ ʟʥʘʶʪ, ʯʪʦ ʪʝʤ ʩʘʤʳʤ ʦʥʠ ʛʘʨʘʥʪʠʨʫʶʪ ʩʝʙʝ 

ʫʩʧʝʰʥʦʝ ʙʫʜʫʱʝʝ. ʇʝʨʩʧʝʢʪʠʚʳ ʧʝʨʝʜ ʥʠʤʠ 

ʦʪʢʨʳʚʘʶʪʩʷ ʦʛʨʦʤʥʳʝ, ʥʫʞʥʦ ʪʦʣʴʢʦ ʩʪʘʨʘʪʝʣʴʥʦ 

ʫʯʠʪʴʩʷ. ʏʪʦ ʠ ʛʦʚʦʨʠʪʴ, ʩʚʳʰʝ 90 ʧʨʦʮʝʥʪʦʚ 

ʚʳʧʫʩʢʥʠʢʦʚ ʀʥʩʪʠʪʫʪʘ ʪʨʫʜʦʫʩʪʨʘʠʚʘʶʪʩʷ ʧʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʶ. ʀ ʩʧʨʦʩ ʥʘ ʵʪʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʣʦʞʝʥʠʝ. ɺ ʩʨʝʜʥʝʤ ʥʘ 

ʢʘʞʜʦʛʦ ʚʳʧʫʩʢʥʠʢʘ ʧʨʠʭʦʜʠʪʩʷ ʧʦ  3-4 ʟʘʷʚʢʠ ʦʪ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʥʘ ʥʝʢʦʪʦʨʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʷʭ ʯʠʩʣʦ 

ʟʘʷʚʦʢ ʜʦʩʪʠʛʘʝʪ 15! 

ʀʥʩʪʠʪʫʪ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʝʪʩʷ. 

ʉʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʫʯʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʧʨʠʛʣʘʰʘʶʪʩʷ 

ʠʥʦʩʪʨʘʥʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ, ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʦʚʳʝ 

ʧʨʦʛʨʘʤʤʳ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʦʪʢʨʳʚʘʶʪʩʷ 

ʥʦʚʳʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʣʘʙʦʨʘʪʦʨʠʠ. ʊʦʣʴʢʦ 

ʤʦʣʦʜʝʞʥʳʭ ʥʘʫʯʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ ʚ ʀʇʈ 

ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʜʦ 14 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʫʯʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʀʇʈ. ʉʫʱʝʩʪʚʝʥʥʦ ʦʙʥʦʚʠʣʘʩʴ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ, ʧʨʠʦʙʨʝʪʝʥʦ ʤʥʦʞʝʩʪʚʦ ʥʦʚʦʛʦ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʠ ʫʥʠʢʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʠʥʩʪʠʪʫʪʘ ʠ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʛʨʘʝʪ ʧʦʜʜʝʨʞʢʘ ʧʘʨʪʥʝʨʦʚ. ʊʘʢ ʊʦʤʩʢʠʡ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩʪʘʣ ʦʧʦʨʥʳʤ ʚʫʟʦʤ ʚ ʧʨʦʛʨʘʤʤʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʆɸʆ çɻʘʟʧʨʦʤè ʠ 

ʦʜʥʠʤ ʠʟ ʰʝʩʪʠ ʚʝʜʫʱʠʭ ʚʫʟʦʚ ʧʨʦʛʨʘʤʤʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʆɸʆ çɸʂ çʊʨʘʥʩʥʝʬʪʴè. ʊʘʢʞʝ ʥʘʰʠʤʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʧʘʨʪʥʸʨʘʤʠ ʷʚʣʷʶʪʩʷ ʆɸʆ çɻʘʟʧʨʦʤ ʪʨʘʥʩʛʘʟ ʊʦʤʩʢè, ʆɸʆ çɻʘʟʧʨʦʤ ʥʝʬʪʴè, ʆɸʆ çʅʂ 

çʈʦʩʥʝʬʪʴè, ʆɸʆ çɸʣʨʦʩʘè, ɿɸʆ çʉʀɹʋʈ ʍʦʣʜʠʥʛè, ʟʘʨʫʙʝʞʥʳʝ ʢʦʤʧʘʥʠʠ TNK-BP, Shell, Sclumberger, Nord 

Imperial ʠ ʪ.ʜ.  

ɺʝʜʫʱʠʝ ʨʦʩʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ ʧʦʤʦʛʘʶʪ ʥʘʤ ʥʝ ʪʦʣʴʢʦ ʚ ʦʩʥʘʱʝʥʠʠ ʘʫʜʠʪʦʨʠʡ ʠ ʣʘʙʦʨʘʪʦʨʠʡ, ʥʦ ʠ ʚ 

ʛʨʘʥʪʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʣʫʯʰʠʭ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʚ ʩʪʠʧʝʥʜʠʷʭ ʩʪʫʜʝʥʪʘʤ, ʧʨʘʢʪʠʢʝ ʠ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʝ. 

ʂ ʧʨʠʤʝʨʫ, ʤʳ ʛʦʪʦʚʠʤ ʢ ʦʪʢʨʳʪʠʶ ʥʦʚʳʡ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʎʝʥʪʨ çʍʀʄʊɽʂè, ʩʦʟʜʘʥʥʳʡ ʩʦʚʤʝʩʪʥʦ ʩ 

ɿɸʆ çʉʀɹʋʈè, ʚ ʧʨʦʰʣʦʤ ʛʦʜʫ ʦʪʢʨʳʣʠ ʎʝʥʪʨ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ɿɸʆ çʈ-ʌʘʨʤè, ʚ ʵʪʦʤ ʛʦʜʫ ʩʦʚʤʝʩʪʥʦ ʩ ʆɸʆ çɻʘʟʧʨʦʤè ʤʳ ʟʘʧʫʩʪʠʣʠ ʫʥʠʢʘʣʴʥʳʡ 

ʚʠʨʪʫʘʣʴʥʳʡ ʦʙʫʯʘʶʱʠʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ çɺʠʨʪʫʘʣʴʥʳʡ ʧʨʦʤʳʩʝʣè. ɺʩʝ ʵʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʚʳʧʫʩʢʥʠʢʘʤ 

ʀʇʈ ʧʝʨʩʧʝʢʪʠʚʫ ʠʥʪʝʨʝʩʥʦʡ ʨʘʙʦʪʳ, ʜʦʩʪʦʡʥʦʡ ʟʘʨʧʣʘʪʳ ʠ ʢʘʨʴʝʨʥʦʛʦ ʨʦʩʪʘ, ʝʩʣʠ ʦʥʠ ʙʫʜʫʪ ʭʦʨʦʰʦ 

ʪʨʫʜʠʪʴʩʷ, ʠ ʟʘʨʝʢʦʤʝʥʜʫʶʪ ʩʝʙʷ ʛʨʘʤʦʪʥʳʤʠ, ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ. ʀʤʝʥʥʦ ʚ ʪʝʩʥʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ 

ʩ ʚʝʜʫʱʠʤʠ ʨʦʩʩʠʡʩʢʠʤʠ ʢʦʤʧʘʥʠʷʤʠ ʤʳ ʤʦʞʝʤ ʧʦʜʛʦʪʦʚʠʪʴ ʚʳʩʦʢʦʢʣʘʩʩʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ. 

ʀʩʧʦʣʴʟʫʷ ʤʥʦʛʦʣʝʪʥʠʝ ʤʥʦʛʦʧʣʘʥʦʚʳʝ ʪʨʘʜʠʮʠʠ, ʦʧʳʪ ʠ ʥʝʚʝʨʦʷʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʟʘ ʦʯʝʥʴ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʫʩʧʝʰʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ  

ʩʪʨʫʢʪʫʨ ɺʝʜʫʱʝʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺʧʝʨʝʜʠ ʫ ʥʘʩ ʙʦʣʴʰʠʝ 

ʧʝʨʩʧʝʢʪʠʚʳ ʠ ʥʝʤʘʣʦ ʧʣʘʥʦʚ ʧʦ ʨʘʟʚʠʪʠʶ ʠʥʩʪʠʪʫʪʘ, ʘ ʟʥʘʯʠʪ ʤʳ ʩʤʦʞʝʤ ʥʘʧʠʩʘʪʴ ʝʱʝ ʥʝʤʘʣʦ ʜʦʩʪʦʡʥʳʭ 

ʩʪʨʘʥʠʮ ʚ ʣʝʪʦʧʠʩʠ ʠʥʩʪʠʪʫʪʘ.  

  

ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʤʫʟʝʡ ʀʇʈ ʊʇʋ 

ʃʘʙʦʨʘʪʦʨʠʷ ʧʨʦʤʳʚʦʯʥʳʭ ʠ ʪʘʤʧʦʥʘʞʥʳʭ 

ʨʘʩʪʚʦʨʦʚ ʀʇʈ ʊʇʋ 



 

 

35 

 
ʇʣʝʥʘʨʥʳʝ ʜʦʢʣʘʜʳ 

ʂ 150-ʃɽʊʀʖ ɸʂɸɼɽʄʀʂɸ ɺ.ɸ. ʆɹʈʋʏɽɺɸ 
ɹ.ɼ. ɺʘʩʠʣʴʝʚ, ʜʦʮʝʥʪ  

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

ʋʚʘʞʘʝʤʳʝ ʢʦʣʣʝʛʠ! ʆʪʢʨʳʚʘʶʱʠʡʩʷ 2 ʘʧʨʝʣʷ 2013 ʛʦʜʘ ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʊʦʤʩʢʦʤ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ XVII  ʄʝʞʜʫʥʘʨʦʜʥʳʡ 

ʩʠʤʧʦʟʠʫʤ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ 

çʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨè ʧʦʩʚʷʱʸʥ 150-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ 

ʘʢʘʜʝʤʠʢʘ ɸʅ ʉʉʉʈ, ʣʘʫʨʝʘʪʘ ʃʝʥʠʥʩʢʦʡ ʠ ʉʪʘʣʠʥʩʢʠʭ ʧʨʝʤʠʡ, ʇʦʯʸʪʥʦʛʦ 

ʧʨʝʟʠʜʝʥʪʘ ɻʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʉʉʉʈ, ʦʩʥʦʚʘʪʝʣʷ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʉʠʙʠʨʠ ʠ ʉʠʙʠʨʩʢʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʰʢʦʣʳ, ʚʩʝʤʠʨʥʦ ʠʟʚʝʩʪʥʦʛʦ 

ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʘ, ʠʩʩʣʝʜʦʚʘʪʝʣʷ ɸʟʠʠ, ʛʦʨʥʦʛʦ ʠʥʞʝʥʝʨʘ ɺʣʘʜʠʤʠʨʘ ɸʬʘʥʘʩʴʝʚʠʯʘ 

ʆʙʨʫʯʝʚʘ (ʨʠʩ. 1).  

ɾʠʟʥʴ ʠ ʪʚʦʨʯʝʩʢʠʡ ʧʫʪʴ ʘʢʘʜʝʤʠʢʘ ɺ.ɸ. ʆʙʨʫʯʝʚʘ ʰʠʨʦʢʦ ʦʩʚʝʱʘʣʠʩʴ ʚ 

ʧʝʯʘʪʠ, ʦʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʧʫʙʣʠʢʘʮʠʠ (ʨʠʩ. 2, 3, 4, 5), 

ʩʫʱʝʩʪʚʝʥʥʦ ʜʦʧʦʣʥʷʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ çʨʳʮʘʨʷ ʬʘʢʪʘè, ʥʘʰʝʛʦ ʋʯʠʪʝʣʷ [1, 2, 

3, 4]. 

ʈʦʜʠʣʩʷ ɺ.ɸ. ʆʙʨʫʯʝʚ 10 ʦʢʪʷʙʨʷ 1863 ʛʦʜʘ ʚ ʩʝʤʴʝ ʧʦʪʦʤʩʪʚʝʥʥʦʛʦ 

ʚʦʝʥʥʦʛʦ. ɽʛʦ ʦʪʝʮ, ɸʬʘʥʘʩʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ (1835-1881) ʫʯʘʩʪʥʠʢ ʂʨʳʤʩʢʦʡ 

ʚʦʡʥʳ, ʢʦʤʘʥʜʦʚʘʣ ʧʦʟʞʝ ʧʦʣʢʦʤ ʠ ʧʨʠʥʘʜʣʝʞʘʣ ʢ ʜʨʝʚʥʝʤʫ ʜʚʦʨʷʥʩʢʦʤʫ ʨʦʜʫ 

ʆʙʨʫʯʝʚʳʭ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʦʪʦʨʦʛʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʷʪʠ 

ʩʪʦʣʝʪʠʡ ʜʦʩʪʦʡʥʦ ʩʣʫʞʠʣʠ ʆʪʝʯʝʩʪʚʫ ʧʦ ʚʦʝʥʥʦʤʫ ʚʝʜʦʤʩʪʚʫ. 

ʄʘʪʴ ɺ.ɸ. ʆʙʨʫʯʝʚʘ, ʇʦʣʠʥʘ ʂʘʨʣʦʚʥʘ ɻʝʨʪʥʝʨ, ʜʦ ʟʘʤʫʞʝʩʪʚʘ ʩʣʫʞʠʣʘ 

ʛʫʚʝʨʥʘʥʪʢʦʡ ʚ ʜʦʤʝ ʆʙʨʫʯʝʚʳʭ. ʇʦʟʞʝ ʟʘʥʠʤʘʣʘʩʴ ʚʦʩʧʠʪʘʥʠʝʤ ʩʦʙʩʪʚʝʥʥʳʭ 

ʜʝʪʝʡ, ʦʙʫʯʠʣʘ ʠʭ ʥʝʤʝʮʢʦʤʫ ʠ ʬʨʘʥʮʫʟʩʢʦʤʫ ʷʟʳʢʘʤ, ʧʨʠʚʠʣʘ ʠʤ ʘʢʢʫʨʘʪʥʦʩʪʴ ʠ 

ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʴ, ʦʧʨʝʜʝʣʠʚʰʠʭ çʦʙʨʫʯʝʚʩʢʠʡ ʩʪʠʣʴè ʚ ʨʘʙʦʪʝ. 

ɺ 1881 ʛ. ɺʣʘʜʠʤʠʨ ɸʬʘʥʘʩʴʝʚʠʯ ʦʢʦʥʯʠʣ ɺʠʣʝʥʩʢʦʝ ʨʝʘʣʴʥʦʝ ʫʯʠʣʠʱʝ 

ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʦʪʜʝʣʝʥʠʶ ʠ ʫʩʧʝʰʥʦ ʚʳʜʝʨʞʘʣ ʚʩʪʫʧʠʪʝʣʴʥʳʝ ʵʢʟʘʤʝʥʳ ʚ ʜʚʘ 

ʧʝʪʝʨʙʫʨʛʩʢʠʭ ʠʥʩʪʠʪʫʪʘ: ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠ ɻʦʨʥʳʡ. ʆʙʫʯʘʷʩʴ ʚ ɻʦʨʥʦʤ 

ʠʥʩʪʠʪʫʪʝ,   ɺ.ɸ. ʆʙʨʫʯʝʚ ʫʚʣʝʢʩʷ ʣʠʪʝʨʘʪʫʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʚ 1884 ʛ. 

ʥʘʤʝʨʝʚʘʣʩʷ ʜʘʞʝ ʦʩʪʘʚʠʪʴ ʠʥʩʪʠʪʫʪ. ʉ ʛʝʦʣʦʛʠʝʡ ɺʣʘʜʠʤʠʨ ɸʬʘʥʘʩʴʝʚʠʯ 

ʩʦʧʨʠʢʦʩʥʫʣʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʪʨʝʪʴʝʛʦ ʢʫʨʩʘ, ʧʨʠʥʷʚ ʫʯʘʩʪʠʝ ʣʝʪʦʤ 1884 ʛ. ʚ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʢʫʨʩʠʠ ʚʜʦʣʴ ʨʝʢʠ ɺʦʣʭʦʚ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ʀ.ɺ. 

ʄʫʰʢʝʪʦʚʘ, ʯʝʤ ʠ ʦʧʨʝʜʝʣʠʣʩʷ ʚʳʙʦʨ ʝʛʦ ʜʘʣʴʥʝʡʰʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʧʫʪʠ: ʦʥ ʨʝʰʠʣ 

ʩʪʘʪʴ ʛʝʦʣʦʛʦʤ ʠ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʦʤ. ʅʘʩʪʘʚʥʠʢʘʤʠ ɺ.ɸ. ʆʙʨʫʯʝʚʘ ʙʳʣʠ 

ʢʨʫʧʥʝʡʰʠʝ ʘʚʪʦʨʠʪʝʪʳ ʚ ʛʝʦʣʦʛʠʠ, ʧʨʦʬʝʩʩʦʨʘ ɸ.ʇ. ʂʘʨʧʠʥʩʢʠʡ, ʀ.ʀ. ʃʘʛʫʟʝʥ, 

ɻ.ɼ. ʈʦʤʘʥʦʚʩʢʠʡ, ʥʦ ʛʣʘʚʥʳʤ ʫʯʠʪʝʣʝʤ ʙʳʣ ʧʨʦʬʝʩʩʦʨ ʀʚʘʥ ɺʘʩʠʣʴʝʚʠʯ 

ʄʫʰʢʝʪʦʚ, ʧʦ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢʦʪʦʨʦʛʦ ɺ.ɸ. ʆʙʨʫʯʝʚ ʩʜʝʣʘʣ ʩʚʦʠ ʧʝʨʚʳʝ ʧʝʨʝʚʦʜʳ 

ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ʩ ʥʝʤʝʮʢʦʛʦ ʠ ʬʨʘʥʮʫʟʩʢʦʛʦ ʠ ʦʧʫʙʣʠʢʦʚʘʣ ʠʭ ʚ çɻʦʨʥʦʤ ʞʫʨʥʘʣʝè 

(1886). ʇʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʀ.ɺ. ʄʫʰʢʝʪʦʚʘ ʚʳʧʫʩʢʥʠʢ ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʦʨʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ɺ.ɸ. ʆʙʨʫʯʝʚ ʩʪʘʣ çʘʩʧʠʨʘʥʪʦʤè ɿʘʢʘʩʧʠʡʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ (1886), 

ʧʝʨʚʳʤ ʰʪʘʪʥʳʤ ʛʝʦʣʦʛʦʤ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ (1888), ʝʜʠʥʩʪʚʝʥʥʳʤ ʛʝʦʣʦʛʦʤ  

ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ ɻ.ʅ. ʇʦʪʘʥʠʥʘ (1892), ʧʨʦʬʝʩʩʦʨʦʤ ʠ 

ʦʩʥʦʚʘʪʝʣʝʤ ɻʦʨʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʧʝʨʚʦʛʦ ʚ ʉʠʙʠʨʠ ʊʦʤʩʢʦʛʦ ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ (1901). 

ɺ 1886ï1888 ʛʦʜʘʭ ɺ.ɸ. ʆʙʨʫʯʝʚ ʧʨʦʚʦʜʠʣ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʜʦʣʴ ʩʪʨʦʠʚʰʝʡʩʷ ɿʘʢʘʩʧʠʡʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʦʪʤʝʯʝʥʳ 

ʉʝʨʝʙʨʷʥʦʡ (1887) ʠ ʄʘʣʦʡ ʟʦʣʦʪʦʡ (1890) ʤʝʜʘʣʷʤʠ ʈʫʩʩʢʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ (ʈɻʆ). 

ɺ 1888ï1892 ʛʦʜʘʭ ɺ.ɸ. ʆʙʨʫʯʝʚ ï ʧʝʨʚʳʡ ʰʪʘʪʥʳʡ ʛʝʦʣʦʛ ʀʨʢʫʪʩʢʦʛʦ 

ʛʦʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ï ʠʩʩʣʝʜʫʝʪ ʇʨʠʙʘʡʢʘʣʴʝ ʠ ʆʣʝʢʤʠʥʩʢʦ-ɺʠʪʠʤʩʢʠʡ 

ʟʦʣʦʪʦʥʦʩʥʳʡ ʨʘʡʦʥ, ʥʘʯʠʥʘʝʪ ʩʦʩʪʘʚʣʝʥʠʝ çʀʩʪʦʨʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʠʙʠʨʠè. 

ɺ 1892ï1894 ʛʦʜʘʭ ɺʣʘʜʠʤʠʨ ɸʬʘʥʘʩʴʝʚʠʯ ʫʯʘʩʪʚʫʝʪ ʚ ʵʢʩʧʝʜʠʮʠʠ ɻ.ʅ. 

ʇʦʪʘʥʠʥʘ ʚ ʄʦʥʛʦʣʠʶ, ʎʝʥʪʨʘʣʴʥʫʶ ɸʟʠʶ, ʉʝʚʝʨʥʳʡ ʂʠʪʘʡ, ʠʪʦʛʠ ʢʦʪʦʨʦʡ 

ʦʪʤʝʯʝʥʳ ʧʨʝʤʠʝʡ ʅ.ʄ. ʇʨʞʝʚʘʣʴʩʢʦʛʦ ʈɻʆ (1894), ʧʨʝʤʠʝʡ ʠʤ. ʇ.ɸ. ʏʠʭʘʯʝʚʘ 

ʇʘʨʠʞʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (1898), ʂʦʥʩʪʘʥʪʠʥʦʚʩʢʦʡ ʟʦʣʦʪʦʡ ʤʝʜʘʣʴʶ ʈɻʆ (1901). 

ɺ 1895ï1898 ʛʦʜʘʭ ɺ.ɸ. ʆʙʨʫʯʝʚ ʚ ʢʘʯʝʩʪʚʝ ʥʘʯʘʣʴʥʠʢʘ ɿʘʙʘʡʢʘʣʴʩʢʦʡ ʛʦʨʥʦʡ ʧʘʨʪʠʠ ʧʨʦʚʦʜʠʪ 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʉʝʣʝʥʛʠʥʩʢʦʡ ɼʘʫʨʠʠ ʚʜʦʣʴ ʩʪʨʦʷʱʝʡʩʷ ʉʠʙʠʨʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ. 

ʀʪʦʛʦʚʳʡ ʪʨʫʜ çʆʨʦʛʨʘʬʠʯʝʩʢʠʡ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʦʯʝʨʢ ʖʛʦ-ɿʘʧʘʜʥʦʛʦ ɿʘʙʘʡʢʘʣʴʷè ʦʪʤʝʯʝʥ ʧʨʝʤʠʝʡ ʠʤ. 

ɻ.ʇ. ɻʝʣʴʤʝʨʩʝʥʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (1918). 

ʈʠʩ. 1.  

ɺ.ɸ. ʆʙʨʫʯʝʚ,1910 ʛ. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ɺ 1899 ʛʦʜʫ ɺʣʘʜʠʤʠʨ ɸʬʘʥʘʩʴʝʚʠʯ ʙʳʣ ʢʦʤʘʥʜʠʨʦʚʘʥ ʚ ɻʝʨʤʘʥʠʶ, ʐʚʝʡʮʘʨʠʶ ʠ ɸʚʩʪʨʠʶ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʵʪʠʭ ʩʪʨʘʥ, ʫʯʘʩʪʚʦʚʘʣ ʚ VII  ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʢʦʥʛʨʝʩʩʝ ʚ 

ɹʝʨʣʠʥʝ, ʘ ʚ 1900 ʛʦʜʫ ï ʚ VIII  ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʢʦʥʛʨʝʩʩʝ ʚ ʇʘʨʠʞʝ. 

ɺ ʥʘʯʘʣʝ 1901 ʛʦʜʘ ʜʠʨʝʢʪʦʨ ʊʦʤʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ɽ.ʃ. ɿʫʙʘʱʝʚ (ʧʦ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʧʨʦʬʝʩʩʦʨʘ ʀ.ɺ. ʄʫʰʢʝʪʦʚʘ) ʧʨʠʛʣʘʩʠʣ ʛʦʨʥʦʛʦ ʠʥʞʝʥʝʨʘ ɺ.ɸ. ʆʙʨʫʯʝʚʘ ʚʦʟʛʣʘʚʠʪʴ ʢʘʬʝʜʨʫ ʛʝʦʣʦʛʠʠ ʠ 

ʦʪʢʨʳʚʘʶʱʝʝʩʷ ɻʦʨʥʦʝ ʦʪʜʝʣʝʥʠʝ ʊʊʀ. ʉ 1 ʠʶʣʷ 1901 ʛʦʜʘ ɺ.ɸ. ʆʙʨʫʯʝʚ ʥʘʟʥʘʯʘʝʪʩʷ ʠʩʧʨʘʚʣʷʶʱʠʤ ʜʦʣʞʥʦʩʪʴ 

ʦʨʜʠʥʘʨʥʦʛʦ ʧʨʦʬʝʩʩʦʨʘ ʧʦ ʢʘʬʝʜʨʝ ʛʝʦʣʦʛʠʠ, ʘ ʩ 9 ʦʢʪʷʙʨʷ ʠʟʙʠʨʘʝʪʩʷ ʜʝʢʘʥʦʤ ɻʦʨʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʊʊʀ. ʏʠʪʘʪʴ 

ʣʝʢʮʠʠ ʧʨʦʬʝʩʩʦʨ ʆʙʨʫʯʝʚ ʥʘʯʘʣ ʣʠʰʴ ʩ ʦʩʝʥʠ 1903 ʛʦʜʘ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʝʨʚʳʝ ʜʚʘ ʛʦʜʘ ʧʨʝʙʳʚʘʥʠʷ ʚ 

ʠʥʩʪʠʪʫʪʝ ʙʳʣ ʧʦʣʥʦʩʪʴʶ ʟʘʥʷʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʠ ʥʘʫʯʥʦʡ ʨʘʙʦʪʦʡ. ʆʥ ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʝʪʩʷ ʯʣʝʥʦʤ ʉʦʚʝʪʘ 

ʠʥʩʪʠʪʫʪʘ (ʜʦ 10.03.1912), ʜʝʢʘʥʦʤ ʜʚʫʭ ʦʪʜʝʣʝʥʠʡ (ʍʠʤʠʯʝʩʢʦʛʦ - ʧʦ ʦʢʪʷʙʨʴ 1903ʛ. ʠ ɻʦʨʥʦʛʦ ï ʧʦ ʷʥʚʘʨʴ 1909 

ʛ.), ʯʣʝʥʦʤ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ (ʧʦ ʷʥʚʘʨʴ 1909),ʯʣʝʥʦʤ ʢʦʤʠʪʝʪʘ ʧʦ ʩʪʫʜʝʥʯʝʩʢʠʤ ʜʝʣʘʤ (ʧʦ ʷʥʚʘʨʴ 1909 

ʛ.), ʯʣʝʥʦʤ ɺʳʩʦʯʘʡʰʝ ʫʯʨʝʞʜʝʥʥʦʛʦ ʉʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʚʦʟʚʝʜʝʥʠʶ ʟʜʘʥʠʡ ʊʊʀ (ʧʦ 1906 ʛ.), 

ʧʨʝʜʩʝʜʘʪʝʣʝʤ ɹʠʙʣʠʦʪʝʯʥʦʡ ʢʦʤʠʩʩʠʠ (1901-1903 ʠ 1909-1911 ʛʦʜʳ), ʠʩʧʨʘʚʣʷʶʱʠʤ ʜʦʣʞʥʦʩʪʴ ʦʨʜʠʥʘʨʥʦʛʦ 

ʧʨʦʬʝʩʩʦʨʘ ʧʦ ʢʘʬʝʜʨʝ ʛʝʦʣʦʛʠʠ (ʧʦ 10.03.1912 ʛ), ʟʘʚʝʜʫʶʱʠʤ ɻʝʦʣʦʛʠʯʝʩʢʠʤ ʢʘʙʠʥʝʪʦʤ (ʧʦ 10.03.1912 ʛ.), 

ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʧʨʦʬʝʩʩʦʨʩʢʦʛʦ ʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʩʫʜʘ (ʩ 1.09.1909 ʧʦ 1 06 1910 ʛ.), ʨʝʜʘʢʪʦʨʦʤ çʀʟʚʝʩʪʠʡ ʊʊʀè 

(ʩ 1.06.1909 ʧʦ 10.03.1912 ʛ.), ʵʧʠʟʦʜʠʯʝʩʢʠ ʠʩʧʦʣʥʷʝʪ ʦʙʷʟʘʥʥʦʩʪʠ ʜʠʨʝʢʪʦʨʘ ʠʥʩʪʠʪʫʪʘ (ʩ 12.02 ʧʦ 10.05 1906 ʠ 

ʩ 1.07 ʧʦ 23.08.1910 ʛ.), ʘ ʚ ʧʝʨʠʦʜ ʩ 28.07.1907 ʧʦ 1.09.1908 ʛ. ʟʘʚʝʜʫʝʪ ʠ ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʤ ʢʘʙʠʥʝʪʦʤ. 

ʉ ʧʨʠʩʫʱʠʤʠ ʝʤʫ ʦʩʥʦʚʘʪʝʣʴʥʦʩʪʴʶ ʠ ʤʝʪʦʜʠʯʥʦʩʪʴʶ ɺ.ɸ. ʆʙʨʫʯʝʚ ʚʢʣʶʯʘʝʪʩʷ ʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʤʝʪʦʜʠʯʝʩʢʫʶ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʨʘʙʦʪʫ: ʨʘʟʨʘʙʘʪʳʚʘʝʪ çʇʦʣʦʞʝʥʠʝ ʦʙ ʦʪʜʝʣʝʥʠʷʭ ʊʊʀè, çʇʨʘʚʠʣʘ ʟʘʚʝʜʦʚʘʥʠʷ 

ʙʠʙʣʠʦʪʝʢʦʡ ʊʊʀ, ʧʨʠʦʙʨʝʪʝʥʠʷ ʢʥʠʛ ʠ ʧʦʣʴʟʦʚʘʥʠʷ ʠʤʠè, ʩʦʩʪʘʚʣʷʝʪ ʧʦʜʨʦʙʥʫʶ ʟʘʧʠʩʢʫ-ʟʘʜʘʥʠʝ ʥʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ɻʦʨʥʦʛʦ ʢʦʨʧʫʩʘ, çʠʩʩʣʝʜʫʝʪ ʛʨʫʥʪ ʧʦʩʨʝʜʩʪʚʦʤ ʙʫʨʝʥʠʷ ʧʦʜ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʠ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʤʠ ʢ ʧʦʩʪʨʦʡʢʝ ʟʜʘʥʠʷʤʠ ʠʥʩʪʠʪʫʪʘè, ʢʫʨʠʨʫʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ɻʦʨʥʦʛʦ ʢʦʨʧʫʩʘ ʠ ʞʠʣʦʛʦ ʬʣʠʛʝʣʷ 

(1902ï1906 ʛ.ʛ.), ʧʦʜʙʠʨʘʝʪ ʢʘʜʨʳ ʜʣʷ ʦʪʢʨʳʚʘʶʱʠʭʩʷ ʢʘʬʝʜʨ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ. ʗʜʨʦ ɻʦʨʥʦʛʦ 

ʦʪʜʝʣʝʥʠʷ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʶʪ ʧʨʦʬʝʩʩʦʨʘ ʆʙʨʫʯʝʚ ɺ.ɸ., ɿʘʡʮʝʚ ɸ.ʄ., ʊʦʚʝ ʃ.ʃ., ʗʥʠʰʝʚʩʢʠʡ ʄ.ʕ., 

ɼʦʙʦʨʞʠʥʩʢʠʡ ʉ.ʖ., ʉʦʙʦʣʝʚʩʢʠʡ ʇ.ʂ., ʣʘʙʦʨʘʥʪʳ (ʘʩʩʠʩʪʝʥʪʳ) ʈʷʟʘʥʦʚ ɺ.ɼ., ɽʤʝʣʴʷʥʦʚ ɸ.ɺ., ɻʫʜʢʦʚ ʇ.ʇ., 

ʂʘʟʘʥʩʢʠʡ ʇ.ɸ. ʋʞʝ ʩ 1901ï1902 ʛʦʜʦʚ ʠʥʪʝʥʩʠʚʥʦ ʚʝʜʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ɻʦʨʥʦʛʦ ʤʫʟʝʷ, ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ, 

ʇʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʛʦ, ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʢʘʙʠʥʝʪʦʚ. ʉ 1903 ʛ. - ʢʘʙʠʥʝʪʘ ɻʦʨʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʘ ʩ 1907 ʛ. - 

ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ ʤʫʟʝʷ. ʇʨʠʦʙʨʝʪʘʶʪʩʷ, ʟʘʢʘʟʳʚʘʶʪʩʷ (ʯʘʩʪʠʯʥʦ ʟʘ ʨʫʙʝʞʦʤ) ʧʨʠʙʦʨʳ, ʢʦʣʣʝʢʮʠʠ, ʩʥʘʨʷʞʝʥʠʝ, 

ʢʥʠʛʠ, ʧʦʩʦʙʠʷ, ʤʝʙʝʣʴ. 

ɿʘʚʝʜʫʷ ɻʝʦʣʦʛʠʯʝʩʢʠʤ ʢʘʙʠʥʝʪʦʤ, ɺ.ɸ. ʆʙʨʫʯʝʚ ʪʱʘʪʝʣʴʥʦ ʚʝʣ ʠʥʚʝʥʪʘʨʥʫʶ ʢʥʠʛʫ, ʣʠʩʪʳ ʢʦʪʦʨʦʡ 

ʙʳʣʠ ʧʨʦʥʫʤʝʨʦʚʘʥʳ ʠ ʩʢʨʝʧʣʝʥʳ ʙʦʣʴʰʦʡ ʧʝʯʘʪʴʶ ʢʨʘʩʥʦʛʦ ʩʫʨʛʫʯʘ. ɺ ʥʝʡ ʩ 1901 ʧʦ 1912 ʛʦʜʳ ʦʥ 

ʩʦʙʩʪʚʝʥʥʦʨʫʯʥʦ ʩʜʝʣʘʣ ʙʦʣʝʝ 2600 ʟʘʧʠʩʝʡ,  

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʣʝʜʠʪʴ, ʢʘʢ ʩʦʟʜʘʚʘʣʩʷ ʠ ʦʙʦʨʫʜʦʚʘʣʩʷ ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʢʘʙʠʥʝʪ, ʢʪʦ ʙʳʣ ʧʨʠʯʘʩʪʝʥ ʢ 

ʧʦʧʦʣʥʝʥʠʶ ʝʛʦ ʢʦʣʣʝʢʮʠʡ, ʢ ʠʟʛʦʪʦʚʣʝʥʠʶ ʧʦʩʦʙʠʡ ʠ ʤʝʙʝʣʠ. 

ʌʦʨʤʠʨʫʷ ʫʯʝʙʥʳʝ ʧʣʘʥʳ ɻʦʨʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʚ 1901/02 ʛʦʜʘʭ, ʆʙʨʫʯʝʚ ʫʞʝ ʪʦʛʜʘ ʧʨʦʷʚʠʣ ʩʝʙʷ ʢʘʢ 

ʩʝʨʴʝʟʥʳʡ ʤʝʪʦʜʠʩʪ ʚʳʩʰʝʡ ʰʢʦʣʳ. ʇʨʠʟʥʘʥʠʝʤ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʝʛʦ ʫʯʘʩʪʠʝ ʚ ʩʝʥʪʷʙʨʝ-ʜʝʢʘʙʨʝ 1902 ʛʦʜʘ çʚ 

ʪʨʫʜʘʭ ɺʳʩʦʯʘʡʰʝ ʫʯʨʝʞʜʝʥʥʦʡ ʂʦʤʠʩʩʠʠ ʧʦ ʧʝʨʝʩʤʦʪʨʫ ʫʩʪʘʚʦʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʅʘʨʦʜʥʦʛʦ ʇʨʦʩʚʝʱʝʥʠʷè ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʊʊʀ. ʉ ʦʩʝʥʠ 1906 ʛʦʜʘ ʠʥʩʪʠʪʫʪ ʧʝʨʝʰʝʣ ʥʘ ʧʨʝʜʤʝʪʥʫʶ 

ʩʠʩʪʝʤʫ ʦʙʫʯʝʥʠʷ. ɺ.ɸ. ʆʙʨʫʯʝʚ ʨʘʟʨʘʙʦʪʘʣ ʥʦʚʳʡ ʫʯʝʙʥʳʡ ʧʣʘʥ ɻʦʨʥʦʛʦ ʦʪʜʝʣʝʥʠʷ, ʦʧʨʝʜʝʣʠʣ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥ, ʧʦʨʷʜʦʢ ʩʜʘʯʠ ʵʢʟʘʤʝʥʦʚ ʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʧʦʩʪʨʦʠʣ 

çɻʨʘʬʠʢ ʧʨʝʜʤʝʪʥʦʡ ʩʠʩʪʝʤʳ ɻʦʨʥʦʛʦ ʦʪʜʝʣʝʥʠʷè (ʩʝʪʝʚʦʡ ʛʨʘʬʠʢ!), ʧʦʤʝʱʝʥʥʳʡ ʚ ʧʨʠʣʦʞʝʥʠʷʭ ʢ ʦʪʯʝʪʫ ʊʊʀ 

ʟʘ 1906 ʛʦʜ. 

ʇʝʜʘʛʦʛʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ɺ.ɸ. ʆʙʨʫʯʝʚ ʥʘʯʘʣ ʩ ʯʪʝʥʠʷ ʣʝʢʮʠʡ ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ ʩʪʫʜʝʥʪʘʤ 

III  ʢʫʨʩʘ ɻʦʨʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʚ 1903/04 ʫʯʝʙʥʦʤ ʛʦʜʫ. ʉ ʦʩʝʥʠ 1904 ʛʦʜʘ ʦʥ ʯʠʪʘʝʪ 

ʣʝʢʮʠʠ ʧʦ ʧʝʪʨʦʛʨʘʬʠʠ ʠ ʚ 1905 ʛʦʜʫ ʠʟʜʘʝʪ çʂʫʨʩ ʧʝʪʨʦʛʨʘʬʠʠ. ʃʝʢʮʠʠ, ʯʠʪʘʥʥʳʝ 

ʩʪʫʜʝʥʪʘʤ ʠʥʩʪʠʪʫʪʘè. ʂʨʦʤʝ ʪʦʛʦ, ʆʙʨʫʯʝʚ ʯʠʪʘʝʪ ʢʫʨʩʳ çʇʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝè 

(ʩ 1903/04 ʛʦʜʘ) ʠ çʇʨʘʢʪʠʯʝʩʢʘʷ ʛʝʦʣʦʛʠʷè (ʩ 1904/05 ʫʯ. ʛʦʜʘ), ʨʫʢʦʚʦʜʠʪ ʫʯʝʙʥʦʡ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʦʡ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ʂʨʘʩʥʦʷʨʩʢʘ (1908 ʛ) ʠ ʜʠʧʣʦʤʥʳʤʠ 

ʨʘʙʦʪʘʤʠ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ʆʙʨʫʯʝʚʘ ʚ ʧʝʨʠʦʜ ʝʛʦ 

ʨʘʙʦʪʳ ʚ ʊʊʀ 19 ʩʪʫʜʝʥʪʦʚ ʚʳʧʦʣʥʠʣʠ ʜʠʧʣʦʤʥʳʝ ʨʘʙʦʪʳ, ʧʨʠʯʝʤ ʪʨʦʝ ʠʟ ʥʠʭ - 

ʄ.ɸ. ʋʩʦʚ, ʅ.ʉ. ʇʝʥʠ ʠ ɸ.ʀ. ʂʦʟʣʦʚ - ʩʪʘʣʠ ʩʪʠʧʝʥʜʠʘʪʘʤʠ (ʘʩʧʠʨʘʥʪʘʤʠ) ɻʦʨʥʦʛʦ 

ʦʪʜʝʣʝʥʠʷ ʊʊʀ. ʊʘʢʦʚ ʣʠʯʥʳʡ ʚʢʣʘʜ ɺ.ɸ. ʆʙʨʫʯʝʚʘ ʚ ʧʦʜʛʦʪʦʚʢʫ ʛʦʨʥʳʭ 

ʠʥʞʝʥʝʨʦʚ ʠ ʧʨʦʬʝʩʩʫʨʳ ʚ ʩʪʝʥʘʭ ʊʊʀ. ɺʩʝʛʦ ʞʝ ʚ ʦʙʨʫʯʝʚʩʢʠʡ ʧʝʨʠʦʜ ʊʊʀ ʙʳʣʦ 

ʧʦʜʛʦʪʦʚʣʝʥʦ 119 ʛʦʨʥʳʭ ʠʥʞʝʥʝʨʦʚ, ʟʘʣʦʞʠʚʰʠʭ ʥʘʯʘʣʦ ʩʠʙʠʨʩʢʦʡ ʛʦʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʰʢʦʣʳ. 

ɺ 1905, 1906 ʠ 1909 ʛʦʜʘʭ ɺ.ɸ. ʆʙʨʫʯʝʚ çʧʦ ʧʦʨʫʯʝʥʠʶ ʠ ʥʘ ʩʨʝʜʩʪʚʘ 

ʊʊʀè ʩʦʚʝʨʰʠʣ ʪʨʠ ʥʘʫʯʥʳʭ ʵʢʩʧʝʜʠʮʠʠ ʜʣʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʛʦʨʥʳʭ 

ʭʨʝʙʪʦʚ ʠ ʧʫʩʪʳʥʴ ʇʦʛʨʘʥʠʯʥʦʡ ɼʞʫʥʛʘʨʠʠ (ɿʘʧʘʜʥʳʡ ʂʠʪʘʡ). ɺ ʵʪʠʭ ʵʢʩʧʝʜʠʮʠʷʭ 

ʫʯʘʩʪʚʦʚʘʣʠ ʩʳʥʦʚʴʷ ʆʙʨʫʯʝʚʘ (ɺʣʘʜʠʤʠʨ ʠ ʉʝʨʛʝʡ) ʠ ʄ.ɸ. ʋʩʦʚ (ʩʪʫʜʝʥʪ 4 ʢʫʨʩʘ 

ʚ 1906 ʛ., ʧʨʦʬʝʩʩʦʨʩʢʠʡ ʩʪʠʧʝʥʜʠʘʪ ï ʚ 1909 ʛ). ɼʣʷ ʥʘʫʢʠ ʙʳʣ ʦʪʢʨʳʪ çʕʦʣʦʚʳʡ ʛʦʨʦʜè, ʦʧʠʩʘʥʳ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʟʦʣʦʪʘ, ʫʛʣʷ ʠ ʘʩʬʘʣʴʪʘ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʦʪʯʝʪʳ ʦʙ ʵʢʩʧʝʜʠʮʠʷʭ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ 

çʀʟʚʝʩʪʠʷʭ ʊʊʀè ʚ 1907, 1908 ʠ 1910 ʛʦʜʘʭ. ʊʨʝʭʪʦʤʥʳʡ ʥʘʫʯʥʳʡ ʦʪʯʝʪ (1700 ʩʪʨʘʥʠʮ) ʙʳʣ ʩʦʩʪʘʚʣʝʥ ɺ.ɸ. 
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ʆʙʨʫʯʝʚʳʤ ʠ ʄ.ɸ. ʋʩʦʚʳʤ. ʇʦʩʣʝʜʥʠʤ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʵʢʩʧʝʜʠʮʠʠ 

ʜʠʧʣʦʤʥʘʷ ʨʘʙʦʪʘ çɻʨʘʥʠʪʳ ɼʞʘʠʨʘè (1908) ʠ ʤʘʛʠʩʪʝʨʩʢʘʷ ʜʠʩʩʝʨʪʘʮʠʷ (1911). 

ɺ ʊʦʤʩʢʠʡ ʧʝʨʠʦʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ɺ.ɸ.. ʆʙʨʫʯʝʚ [2, 4] ʧʨʦʜʦʣʞʘʣ ʦʙʨʘʙʦʪʢʫ 

ʤʘʪʝʨʠʘʣʦʚ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʫʯʥʳʭ ʵʢʩʧʝʜʠʮʠʡ ʠ ʧʫʙʣʠʢʦʚʘʣ ʠʭ ʨʝʟʫʣʴʪʘʪʳ, 

ʧʨʦʚʦʜʠʣ ʵʢʩʧʝʨʪʠʟʫ ʟʦʣʦʪʳʭ ʨʫʜʥʠʢʦʚ ʚ ɻʦʨʥʦʤ ɸʣʪʘʝ, ʂʫʟʥʝʮʢʦʤ ɸʣʘʪʘʫ ʠ ʥʘʯʘʣ 

ʧʫʙʣʠʢʦʚʘʪʴ çɻʝʦʣʦʛʠʯʝʩʢʠʡ ʦʙʟʦʨ ʟʦʣʦʪʦʥʦʩʥʳʭ ʨʘʡʦʥʦʚ ʉʠʙʠʨʠè (1909-1911). 

ʇʦʩʣʝ ʩʪʫʜʝʥʯʝʩʢʠʭ ʚʦʣʥʝʥʠʡ ʚ ʊʊʀ ʚ 1911ʛ. ʠ ʧʦʩʣʝʜʦʚʘʚʰʝʡ ʟʘ ʵʪʠʤ 

ʤʠʥʠʩʪʝʨʩʢʦʡ ʨʝʚʠʟʠʠ ɺ.ɸ. ʆʙʨʫʯʝʚ ʙʳʣ ʫʚʦʣʝʥ ʚ ʦʪʩʪʘʚʢʫ ʩ 10 ʤʘʨʪʘ 1912 ʛʦʜʘ. 

ʇʦʩʣʝʜʥʶʶ ʣʝʢʮʠʶ ʦʥ ʯʠʪʘʣ ʚ ʊʊʀ 15 ʤʘʨʪʘ 1912 ʛʦʜʘ. ʉʨʘʟʫ ʞʝ ʧʦʩʣʝ ʬʝʚʨʘʣʴʩʢʦʡ 

ʨʝʚʦʣʶʮʠʠ ʉʦʚʝʪ ʊʊʀ ʚ ʟʘʩʝʜʘʥʠʠ ʦʪ 30 ʤʘʨʪʘ 1917 ʛʦʜʘ ʨʝʰʠʣ ʧʨʠʥʷʪʴ ʤʝʨʳ ʢ 

ʚʦʟʚʨʘʱʝʥʠʶ ʚ ʠʥʩʪʠʪʫʪ ʣʠʮ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʫʚʦʣʝʥʥʳʭ ʨʘʥʝʝ ʠʟ 

ʠʥʩʪʠʪʫʪʘ ʧʦ ʧʦʣʠʪʠʯʝʩʢʠʤ ʤʦʪʠʚʘʤ. ɺ.ɸ. ʆʙʨʫʯʝʚʫ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʪʝʣʝʛʨʘʤʤʘ ʩ 

ʧʨʠʚʝʪʩʪʚʠʝʤ ʠ ʟʘʧʨʦʩʦʤ ʦ ʞʝʣʘʥʠʠ ʚʦʟʚʨʘʪʠʪʴʩʷ ʚ ʊʦʤʩʢ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʟʜʦʨʦʚʴʷ 

ɺʣʘʜʠʤʠʨ ɸʬʘʥʘʩʴʝʚʠʯ ʚʦʟʚʨʘʪʠʪʴʩʷ ʥʝ ʤʦʛ ʠ ʪʦʛʜʘ ʉʦʚʝʪ ʊʊʀ ʚ ʟʘʩʝʜʘʥʠʠ ʦʪ 5 ʤʘʷ 

1917ʛ. ʧʦ ʧʨʝʜʣʦʞʝʥʠʶ ʧʨʦʬʝʩʩʦʨʦʚ ʇ.ʇ. ɻʫʜʢʦʚʘ, ɸ.ɺ. ʃʘʚʨʩʢʦʛʦ ʠ ʄ.ɸ. ʋʩʦʚʘ 

ʠʟʙʠʨʘʝʪ çʧʦʯʝʪʥʳʤ ʯʣʝʥʦʤ ʀʥʩʪʠʪʫʪʘ ɺʣʘʜʠʤʠʨʘ ɸʬʘʥʘʩʴʝʚʠʯʘ ʆʙʨʫʯʝʚʘ, ʢʘʢ ʠʟʚʝʩʪʥʦʛʦ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʘ 

ʠ ʛʝʦʣʦʛʘ, ʦʢʘʟʘʚʰʝʛʦ ʙʦʣʴʰʠʝ ʫʩʣʫʛʠ ʜʝʣʫ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʉʠʙʠʨʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʥʝʶ ʩʪʨʘʥ 

ɸʟʠʠ ʠ ʧʨʦʚʝʜʰʝʛʦ ʙʦʣʴʰʫʶ ʠ ʮʝʥʥʫʶ ʨʘʙʦʪʫ ʧʦ ʧʦʩʪʘʥʦʚʢʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʥʘ ɻʦʨʥʦʤ 

ʦʪʜʝʣʝʥʠʠ ʀʥʩʪʠʪʫʪʘè. 

ɺ 1912-1918 ʛʦʜʘʭ ɺ.ɸ. ʆʙʨʫʯʝʚ ʟʘʥʠʤʘʝʪʩʷ ʥʘʫʯʥʦʡ ʨʘʙʦʪʦʡ ʚ ʄʦʩʢʚʝ, ʧʫʙʣʠʢʫʝʪ ʤʘʪʝʨʠʘʣʳ, 

ʧʨʦʚʦʜʠʪ ʵʢʩʧʝʨʪʠʟʫ ʟʦʣʦʪʳʭ ʨʫʜʥʠʢʦʚ ʚ ʂʫʟʥʝʮʢʦʤ ɸʣʘʪʘʫ ʠ ɿʘʙʘʡʢʘʣʴʝ (1912), ʠʟʫʯʘʝʪ ʥʦʚʝʡʰʫʶ 

ʪʝʢʪʦʥʠʢʫ ʠ ʜʨʝʚʥʝʝ ʦʣʝʜʝʥʝʥʠʝ ɸʣʪʘʷ (1914), ʧʨʦʚʦʜʠʪ ʵʢʩʧʝʨʪʠʟʫ ʤʝʜʥʦʛʦ ʨʫʜʥʠʢʘ ʥʘ ʂʘʚʢʘʟʝ (1915), 

ʠʟʫʯʘʝʪ ʤʠʥʝʨʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʚ ʂʨʳʤʫ (1916-1917), ʨʘʟʚʝʜʫʝʪ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʮʝʤʝʥʪʥʦʛʦ ʩʳʨʴʷ ʚ 

ɼʦʥʙʘʩʩʝ (1918). 

ɺ 1918 ʛʦʜʫ ʍʘʨʴʢʦʚʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʠʩʚʦʠʣ ɺ.ɸ. ʆʙʨʫʯʝʚʫ ʫʯʝʥʦʝ ʟʚʘʥʠʝ ʜʦʢʪʦʨʘ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʙʝʟ ʟʘʱʠʪʳ ʜʠʩʩʝʨʪʘʮʠʠ. ʉ 1919 ʧʦ 1929 ʛʦʜ ʧʨʦʬʝʩʩʦʨ ɺ.ɸ. ʆʙʨʫʯʝʚ ʩʥʦʚʘ ʥʘ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʨʘʙʦʪʝ: ʚ ʊʘʚʨʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ (1919-1921) ʠ ʄʦʩʢʦʚʩʢʦʡ ʛʦʨʥʦʡ ʘʢʘʜʝʤʠʠ (1921-1929). 

ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʠʤ ʠʟʜʘʶʪʩʷ ʫʯʝʙʥʠʢʠ ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ, ʨʫʜʥʳʤ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ ʠ ʧʦʣʝʚʦʡ ʛʝʦʣʦʛʠʠ. 

ɺ 1921 ʛʦʜʫ ɺ.ɸ. ʆʙʨʫʯʝʚ ʠʟʙʠʨʘʝʪʩʷ ʯʣʝʥʦʤ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʤ ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ ʥʘʫʢ. ɺ 1926 

ʛʦʜʫ ʚ ɹʝʨʣʠʥʝ ʠʟʜʘʝʪʩʷ çGeologie von Sibirienè, ʟʘ ʢʦʪʦʨʫʶ ɺ.ɸ. ʆʙʨʫʯʝʚʫ ʧʨʠʩʫʞʜʘʝʪʩʷ ʃʝʥʠʥʩʢʘʷ ʧʨʝʤʠʷ 

(1926). 

ɺ 1929 ʛʦʜʫ ɺ.ɸ. ʆʙʨʫʯʝʚ ʠʟʙʠʨʘʝʪʩʷ ʘʢʘʜʝʤʠʢʦʤ ɸʅ ʉʉʉʈ ʠ ʧʝʨʝʭʦʜʠʪ ʥʘ ʨʘʙʦʪʫ ʚ ɸʢʘʜʝʤʠʶ 

ʥʘʫʢ. 

ɺ 1929-1933 ʛʦʜʘʭ ʦʥ ï ʜʠʨʝʢʪʦʨ ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ɸʅ ʉʉʉʈ, ʚ 1930ï1939 ʛ.ʛ. ï ʧʨʝʜʩʝʜʘʪʝʣʴ 

ʂʦʤʠʩʩʠʠ (ʂʦʤʠʪʝʪʘ) ʧʦ ʠʟʫʯʝʥʠʶ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʧʨʠ ɸʅ ʉʉʉʈ, ʚ 1939ï1956ʛ.ʛ. ï ʜʠʨʝʢʪʦʨ ʀʥʩʪʠʪʫʪʘ 

ʤʝʨʟʣʦʪʦʚʝʜʝʥʠʷ ʠʤ. ʘʢʘʜʝʤʠʢʘ ɺ.ɸ. ʆʙʨʫʯʝʚʘ ɸʅ ʉʉʉʈ, ʚ 1942ï1946ʛ.ʛ. ʩʦʩʪʦʷʣ ʘʢʘʜʝʤʠʢʦʤ-ʩʝʢʨʝʪʘʨʝʤ 

ʆʪʜʝʣʝʥʠʷ ʛʝʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ ɸʅ ʉʉʉʈ, ʚ 1946ï1953ʛ.ʛ. ï ʯʣʝʥ ʇʨʝʟʠʜʠʫʤʘ ɸʅ ʉʉʉʈ. ɺ 1937 ʛʦʜʫ ʦʥ 

ʚʦʟʛʣʘʚʣʷʣ ʩʦʚʝʪʩʢʫʶ ʜʝʣʝʛʘʮʠʶ ʥʘ XVII  ʩʝʩʩʠʠ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʛʨʝʩʩʘ (ʄʦʩʢʚʘ). 

ɺ 1941 ʛʦʜʫ ɺ.ɸ. ʆʙʨʫʯʝʚʫ ʧʨʠʩʫʞʜʝʥʘ ʉʪʘʣʠʥʩʢʘʷ ʧʨʝʤʠʷ I ʩʪʝʧʝʥʠ ʟʘ ʪʨʝʭʪʦʤʥʫʶ ʤʦʥʦʛʨʘʬʠʶ 

çɻʝʦʣʦʛʠʷ ʉʠʙʠʨʠè, ʠʟʜʘʥʥʫʶ ʚ 1935ï38 ʛʦʜʘʭ, ʘ ʚ 1950 ʛʦʜʫ ï ʉʪʘʣʠʥʩʢʘʷ ʧʨʝʤʠʷ I ʩʪʝʧʝʥʠ ʟʘ ʤʥʦʛʦʪʦʤʥʫʶ 

ʤʦʥʦʛʨʘʬʠʶ "ʀʩʪʦʨʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʉʠʙʠʨʠ", ʦʧʫʙʣʠʢʦʚʘʥʥʫʶ ʚ 1931-1949 ʛʦʜʘʭ. ɺ.ɸ. ʆʙʨʫʯʝʚ 

ï ɻʝʨʦʡ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʊʨʫʜʘ (1945), ʥʘʛʨʘʞʜʝʥ ʦʨʜʝʥʦʤ ʊʨʫʜʦʚʦʛʦ ʂʨʘʩʥʦʛʦ ɿʥʘʤʝʥʠ (1938), ʧʷʪʴʶ 

ʦʨʜʝʥʘʤʠ ʃʝʥʠʥʘ (1943, 1945, 1948, 1953, 1953), ɿʦʣʦʪʦʡ ʤʝʜʘʣʴʶ ʠʤ. ɸ.ʇ. ʂʘʨʧʠʥʩʢʦʛʦ ɸʅ ʉʉʉʈ ʟʘ ʨʘʙʦʪʳ ʚ 

ʦʙʣʘʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ (1947). 

ɺ 1939 ʛʦʜʫ ʇʨʝʟʠʜʠʫʤ ɸʅ ʉʉʉʈ ʫʯʨʝʜʠʣ ʧʨʝʤʠʶ ʠʤ. ɺ.ɸ. ʆʙʨʫʯʝʚʘ ʟʘ ʣʫʯʰʠʝ ʨʘʙʦʪʳ ʧʦ 

ʛʝʦʣʦʛʠʠ ʉʠʙʠʨʠ. ʀʤʝʥʝʤ ʆʙʨʫʯʝʚʘ ʥʘʟʚʘʥʳ ʥʘʫʯʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʚʫʣʢʘʥʳ, ʣʝʜʥʠʢʠ, ʛʦʨʳ ʠ ʛʦʨʥʳʝ ʭʨʝʙʪʳ, 

ʤʠʥʝʨʘʣʳ ʠ ʦʢʘʤʝʥʝʣʦʩʪʠ. 

ʕʥʮʠʢʣʦʧʝʜʠʩʪ ʚ ʦʙʣʘʩʪʠ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʛʨʘʬʠʠ, ɺ.ɸ. ʆʙʨʫʯʝʚ ʚʥʝʩ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʝ 

ʧʷʪʠ ʢʨʫʧʥʳʭ ʥʘʫʯʥʳʭ ʧʨʦʙʣʝʤ: 1 ï ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʣʝʩʩʘ, 2 ï ʜʨʝʚʥʝʝ ʦʣʝʜʝʥʝʥʠʝ ʉʠʙʠʨʠ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, 

3 ï ʪʝʢʪʦʥʠʢʘ ʚʦʦʙʱʝ ʠ ʉʠʙʠʨʠ ʚ ʯʘʩʪʥʦʩʪʠ, 4 ï ʛʝʦʣʦʛʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʟʦʣʦʪʘ, 5 ï ʜʨʝʚʥʝʝ ʪʝʤʷ ɸʟʠʠ. 

ʉʪʨʘʩʪʥʳʡ ʧʦʧʫʣʷʨʠʟʘʪʦʨ ʛʝʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʘʚʪʦʨ ʥʘʫʯʥʦ-ʬʘʥʪʘʩʪʠʯʝʩʢʠʭ ʠ ʧʨʠʢʣʶʯʝʥʯʝʩʢʠʭ 

ʨʦʤʘʥʦʚ çɿʝʤʣʷ ʉʘʥʥʠʢʦʚʘè, çʇʣʫʪʦʥʠʷè, çɿʦʣʦʪʦʠʩʢʘʪʝʣʠ ʚ ʧʫʩʪʳʥʝè, çɺ ʜʝʙʨʷʭ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠè. 

ɺ. ɸ. ʆʙʨʫʯʝʚʫ ʧʦ ʧʨʘʚʫ ʧʨʠʥʘʜʣʝʞʠʪ ʧʦʯʝʪʥʦʝ ʟʚʘʥʠʝ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʘ ʛʝʦʣʦʛʠʠ ʉʠʙʠʨʠ, ʦʩʥʦʚʘʪʝʣʷ 

ʉʠʙʠʨʩʢʦʡ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʰʢʦʣʳ. ɹʶʩʪ ʝʛʦ ʫʩʪʘʥʦʚʣʝʥ ʚ ʘʢʪʦʚʦʤ ʟʘʣʝ ʊʇʋ, ʘ ʥʘ ʟʜʘʥʠʠ I ʢʦʨʧʫʩʘ ʊʇʋ ï 

ʤʝʤʦʨʠʘʣʴʥʘʷ ʜʦʩʢʘ. ʀʤʝʥʝʤ ʆʙʨʫʯʝʚʘ ʥʘʟʚʘʥʘ ʫʣʠʮʘ ʚ ʛ. ʊʦʤʩʢʝ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʙʠʙʣʠʦʪʝʢʘ ʊʇʋ. ɺ 2010 

ʛʦʜʫ ʚ ɸʣʣʝʝ ɻʝʦʣʦʛʦʚ ʫ 1 ʢʦʨʧʫʩʘ ʊʇʋ ʦʪʢʨʳʪ ʧʘʤʷʪʥʠʢ ɺ.ɸ. ʆʙʨʫʯʝʚʫ (ʈʠʩ. 6).  

ɺ.ɸ. ʆʙʨʫʯʝʚ ʧʦʩʪʦʷʥʥʦ ʧʦʜʜʝʨʞʠʚʘʣ ʩʚʷʟʴ ʩ ʊʦʤʩʢʦʤ, ʩ ʇʦʣʠʪʝʭʥʠʯʝʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ, ʧʝʨʝʩʳʣʘʣ ʚ 

ʅʊɹ ʊʇʀ ʦʪʪʠʩʢʠ ʩʚʦʠʭ ʨʘʙʦʪ, ʠʥʪʝʨʝʩʦʚʘʣʩʷ ʨʘʙʦʪʘʤʠ ʪʦʤʠʯʝʡ. ʇʦʜʜʝʨʞʠʚʘʶʪ ʩʚʷʟʠ ʩ ʊʇʋ ʠ ʧʦʪʦʤʢʠ ɺ.ɸ. 

ʆʙʨʫʯʝʚʘ. ɺ 1970 ʛʦʜʫ ʚ çʆʙʨʫʯʝʚʩʢʦʤ ʥʘʰʝʩʪʚʠʠ ʥʘ ʊʦʤʩʢè ʫʯʘʩʪʚʦʚʘʣʠ  ɼʤʠʪʨʠʡ ɺʣʘʜʠʤʠʨʦʚʠʯ ʆʙʨʫʯʝʚ 

(ʤʣʘʜʰʠʡ ʩʳʥ) ʠ ʅʘʪʘʣʴʷ ɺʣʘʜʠʤʠʨʦʚʥʘ ʆʙʨʫʯʝʚʘ (ʚʥʫʯʢʘ), ʢʦʪʦʨʘʷ ʧʦʟʞʝ ʧʨʠʥʠʤʘʣʘ ʫʯʘʩʪʠʝ ʠ ʚ ʪʦʨʞʝʩʪʚʘʭ ʚ 

ʈʠʩ. 6 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʩʚʷʟʠ ʩʦ ʩʪʦʣʝʪʠʝʤ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʉʠʙʠʨʠ (2001 ʛ.), ʩʪʦʣʝʪʠʝʤ ʧʝʨʚʦʛʦ ʚʳʧʫʩʢʘ ʛʦʨʥʳʭ 

ʠʥʞʝʥʝʨʦʚ (2008 ʛ.), ʦʪʢʨʳʪʠʝʤ ʧʘʤʷʪʥʠʢʘ ɺ.ɸ. ʆʙʨʫʯʝʚʫ ʚ ɸʣʣʝʝ ɻʝʦʣʦʛʦʚ ʫ ɻʦʨʥʦʛʦ ʢʦʨʧʫʩʘ ʊʇʋ (ʩʤ. ʨʠʩ. 6). 

ʆʥʘ ï ʛʦʩʪʴ ʥʘʰʝʛʦ ʉʠʤʧʦʟʠʫʤʘ (2013 ʛ.). 

ɿʘʚʝʨʰʘʷ ʢʨʘʪʢʠʡ ʦʯʝʨʢ ʞʠʟʥʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʢʘʜʝʤʠʢʘ ɺ.ɸ. ʆʙʨʫʯʝʚʘ ʠ ʫʯʠʪʳʚʘʷ ʤʦʣʦʜʝʞʥʳʡ 

ʩʦʩʪʘʚ ʥʘʰʝʛʦ ʉʠʤʧʦʟʠʫʤʘ, ʭʦʯʫ ʦʙʨʘʪʠʪʴ ʚʘʰʝ ʚʥʠʤʘʥʠʝ ʥʘ ʦʪʥʦʰʝʥʠʝ ʘʢʘʜʝʤʠʢʘ ɺ.ɸ. ʆʙʨʫʯʝʚʘ ʢ ʤʦʣʦʜʝʞʠ, 

ʦʩʦʙʝʥʥʦ ʷʨʢʦ ʧʨʦʷʚʠʚʰʝʝʩʷ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʝʛʦ ʞʠʟʥʠ, ʢʦʛʜʘ ʚ ʨʘʟʣʠʯʥʳʭ ʠʟʜʘʥʠʷʭ ʧʫʙʣʠʢʫʶʪʩʷ ʝʛʦ 

ʦʙʨʘʱʝʥʠʷ ʢ ʤʦʣʦʜʝʞʠ (çʉʦʚʝʪʳ ʶʥʳʤ ʛʝʦʣʦʛʘʤè, 1947 ʛ.; çʖʥʳʤ ʨʘʟʚʝʜʯʠʢʘʤ ʥʝʜʨè, 1955 ʛ.; çʄʦʠʤ ʤʦʣʦʜʳʤ 

ʜʨʫʟʴʷʤè, 1955 ʛ. ʠ ʜʨ.). ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʷʚʣʷʶʪʩʷ: ʦʙʨʘʱʝʥʠʝ ʢ ʩʪʫʜʝʥʪʘʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʄɻʋ [5] ʠ ʧʠʩʴʤʦ ʢ ʩʦʚʝʪʩʢʦʡ ʤʦʣʦʜʝʞʠ ʚ ʩʚʷʟʠ ʩ ʦʪʢʨʳʪʠʝʤ XII  ʩʲʝʟʜʘ ɺʃʂʉʄ [6], ʢʦʪʦʨʳʝ ʤʥʦʛʦʢʨʘʪʥʦ 

ʪʠʨʘʞʠʨʦʚʘʣʠʩʴ ʜʦ 1964 ʛʦʜʘ. 

ʇʨʝʜʣʘʛʘʶ ʚʘʰʝʤʫ ʚʥʠʤʘʥʠʶ ʥʝʢʦʪʦʨʳʝ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʦʙʨʘʱʝʥʠʡ ɺ.ɸ. ʆʙʨʫʯʝʚʘ ʢ ʤʦʣʦʜʝʞʠ (ʚ 

ʨʝʜʘʢʮʠʠ ɺ.ɸ. ʆʙʨʫʯʝʚʘ!), ʩʜʝʣʘʥʥʳʝ ʠʤ 60 ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ ʚ ʚʦʟʨʘʩʪʝ 90 ʣʝʪ. ʈʝʢʦʤʝʥʜʫʶ ʚʩʝʤ ʩʠʜʷʱʠʤ ʚ ʵʪʦʤ 

ʟʘʣʝ ʧʨʠʤʝʨʠʪʴ ʝʛʦ ʩʦʚʝʪʳ ʠ ʥʘʩʪʘʚʣʝʥʠʷ ʥʘ ï ʩʝʙʷ ʠ ʦʮʝʥʠʪʴ ʠʭ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʀʪʘʢ, é 

ʩʣʫʰʘʝʤ ʦʙʨʘʱʝʥʠʝ ɺ.ɸ. ʆʙʨʫʯʝʚʘ ʢ ʤʦʣʦʜʝʞʠ, ʢ ʚʘʤ. 

é çʄʦʣʦʜʳʝ ʜʨʫʟʴʷ! 

éɺ ʜʝʥʴ 90-ʣʝʪʠʷ ʤʦʝʡ ʞʠʟʥʠ, ʧʦʩʚʷʱʝʥʥʦʡ ʛʝʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʠʟʫʯʝʥʠʶ ʥʘʰʝʡ ʈʦʜʠʥʳ, ʷ 

ʧʨʠʟʳʚʘʶ ʤʦʣʦʜʝʞʴ, ʧʨʠʥʷʪʫʶ ʚ ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʡ ʰʢʦʣʳ, ʢ ʩʘʤʦʤʫ ʛʣʫʙʦʢʦʤʫ, ʚ ʧʦʣʥʫʶ ʤʝʨʫ ʩʚʦʠʭ ʤʦʣʦʜʳʭ 

ʩʠʣ, ʠʟʫʯʝʥʠʶ ʠʟʙʨʘʥʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

ɹʫʜʴʪʝ ʜʦʩʪʦʡʥʳʤʠ ʪʝʭ ʚʝʣʠʯʝʩʪʚʝʥʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʜʘʩʪ ʚʘʤ ʨʦʜʥʘʷ ʩʪʨʘʥʘ, ʢʦʛʜʘ ʚʳ ʚʳʡʜʝʪʝ 

ʠʟ ʩʪʝʥ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʣʠ ʠʥʩʪʠʪʫʪʘ. ɻʣʫʙʦʢʦ, ʚʩʝʩʪʦʨʦʥʥʝ ʦʩʚʘʠʚʘʷ ʩʚʦʶ ʦʙʣʘʩʪʴ, ʥʝ ʦʛʨʘʥʠʯʠʚʘʡʪʝʩʴ ʝʝ 

ʨʘʤʢʘʤʠ, ʩʪʘʨʘʡʪʝʩʴ ʧʦʩʪʦʷʥʥʦ ʦʚʣʘʜʝʚʘʪʴ ʚʩʝʡ ʩʫʤʤʦʡ ʟʥʘʥʠʡ, ʥʘʢʦʧʣʝʥʥʳʭ ʯʝʣʦʚʝʯʝʩʪʚʦʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ 

ʩʦʩʝʜʥʠʭ, ʩʤʝʞʥʳʭ ʩ ʚʘʰʝʡ ʩʧʝʮʠʘʣʴʥʦʩʪʴʶ ʥʘʫʢʘʭ.  

ɹʫʜʴʪʝ ʫʧʦʨʥʳʤʠ ʚ ʫʯʝʙʝ, ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʡʪʝʩʴ ʧʝʨʝʜ ʪʨʫʜʥʦʩʪʷʤʠ, ʝʩʣʠ ʧʨʝʦʜʦʣʝʥʠʝ ʠʭ ʧʦʪʨʝʙʫʝʪ, 

ʙʳʪʴ ʤʦʞʝʪ, ʥʘʧʨʷʞʝʥʠʷ ʚʩʝʭ ʚʘʰʠʭ ʫʤʩʪʚʝʥʥʳʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʩʠʣ. ʇʦʤʥʠʪʝ, ʯʪʦ ʪʨʫʜ ʛʝʦʣʦʛʘ ʧʦʯʝʪʝʥ ʠ 

ʙʣʘʛʦʨʦʜʝʥ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʧʦʪʦʤʫ ʯʪʦ ʥʘʧʨʘʚʣʝʥ ʦʥ ʥʘ ʧʦʣʴʟʫ ʪʨʫʜʷʱʠʭʩʷ, ʥʘ ʧʦʣʴʟʫ ʚʩʝʛʦ ʥʘʨʦʜʘ. ʆʚʣʘʜʝʚ 

ʚʝʨʰʠʥʘʤʠ ʟʥʘʥʠʡ, ʪʘʣʘʥʪʣʠʚʳʝ ʩʳʥʳ ʥʘʨʦʜʘ ʚʭʦʜʷʪ ʫ ʥʘʩ ʚ ʥʘʫʢʫ, ʢʘʢ ʝʝ ʧʦʣʥʦʧʨʘʚʥʳʝ ʭʦʟʷʝʚʘ. 

ʄʦʣʦʜʳʝ ʜʨʫʟʴʷ! 

ɺʳ ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪʝ ʩʚʦʝ ʧʫʪʝʰʝʩʪʚʠʝ ʚ ʤʘʩʪʝʨʩʪʚʦ, ʚ ʪʚʦʨʯʝʩʪʚʦ, ʚ ʥʘʫʢʫ, ʚ ʞʠʟʥʴ. ʀ ʤʥʝ, 

ʩʪʘʨʠʢʫ, ʢʦʪʦʨʳʡ ʧʨʦʰʝʣ ʤʥʦʛʦ ʚʝʨʩʪ ʧʦ ʥʝʠʩʩʣʝʜʦʚʘʥʥʳʤ ʟʝʤʣʷʤ, ʤʥʦʛʦ ʠʩʢʘʣ ʚ ʜʝʙʨʷʭ ʥʘʫʢʠ, ʭʦʯʝʪʩʷ ʜʘʪʴ 

ʚʘʤ, ʥʘʯʠʥʘʶʱʠʤ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʘʤ, ʥʝʩʢʦʣʴʢʦ ʥʘʧʫʪʩʪʚʝʥʥʳʭ ʩʦʚʝʪʦʚ. 

ʃʶʙʠʪʝ ʪʨʫʜʠʪʴʩʷ. ʉʘʤʦʝ ʙʦʣʴʰʦʝ ʥʘʩʣʘʞʜʝʥʠʝ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ 

ʧʨʠʥʦʩʠʪ ʯʝʣʦʚʝʢʫ ʪʨʫʜ. ɼʦʙʳʚʘʡʪʝ ʧʨʘʚʦ ʩʢʘʟʘʪʴ: ʷ ʜʝʣʘʶ ʥʫʞʥʦʝ ʜʝʣʦ, ʤʦʝʡ 

ʨʘʙʦʪʳ ʞʜʫʪ, ʷ ʧʨʠʥʦʰʫ ʧʦʣʴʟʫ. 

ʅʝ ʦʪʨʝʢʘʡʪʝʩʴ ʦʪ ʤʝʯʪʳ! ʗ ʨʘʟʫʤʝʶ ʶʥʦʰʝʩʢʠʝ ʤʝʯʪʘʥʠʷ ʦʙ 

ʦʪʢʨʳʪʠʷʭ, ʦ ʪʚʦʨʯʝʩʪʚʝ.  

ɼʝʨʟʘʡʪʝ! ɹʝʨʠʪʝʩʴ ʟʘ ʙʦʣʴʰʠʝ ʜʝʣʘ, ʝʩʣʠ ʚʳ ʙʝʨʝʪʝʩʴ ʚʩʝʨʴʝʟ. 

ʉʧʦʩʦʙʥʦʩʪʠ, ʢʘʢ ʠ ʤʫʩʢʫʣʳ, ʨʘʩʪʫʪ ʧʨʠ ʪʨʝʥʠʨʦʚʢʝ. ɹʦʣʴʰʠʝ ʦʪʢʨʳʪʠʷ ʥʝ 

ʚʩʷʢʦʤʫ ʧʦ ʧʣʝʯʫ, ʥʦ ʢʪʦ ʥʝ ʨʝʰʘʝʪʩʷ ʧʨʦʙʦʚʘʪʴ, ʥʘʚʝʨʥʷʢʘ ʥʠʯʝʛʦ ʥʝ ʦʪʢʨʦʝʪ. 

ɺʳ ʜʦʣʞʥʳ ʜʘʣʝʢʦ ʫʡʪʠ ʦʪ ʩʚʦʠʭ ʜʝʜʦʚ ʠ ʧʨʘʜʝʜʦʚ. 

ʅʝ ʩʢʨʳʚʘʡʪʝ ʩʚʦʠʭ ʥʘʤʝʨʝʥʠʡ, ʥʝ ʜʝʨʞʠʪʝ ʟʘʤʳʩʣʳ ʚ ʩʝʢʨʝʪʝ. ʕʪʦ 

ʥʝ ʩʢʨʦʤʥʦʩʪʴ, ʘ ʥʘʦʙʦʨʦʪ ï ʛʦʨʜʦʩʪʴ, ʣʦʞʥʳʡ ʩʪʳʜ ʠ ʞʘʜʥʦʩʪʴ ʩʪʘʨʘʪʝʣʷ-

ʩʦʙʩʪʚʝʥʥʠʢʘ, ʭʨʘʥʷʱʝʛʦ ʜʣʷ ʩʝʙʷ ʟʦʣʦʪʫʶ ʞʠʣʫ. ɽʩʣʠ ʚʘʰʝ ʧʨʝʜʣʦʞʝʥʠʝ ʥʘ 

ʩʘʤʦʤ ʜʝʣʝ ʟʦʣʦʪʦʝ, ʚʳ ʥʝ ʩʤʦʞʝʪʝ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʝʛʦ ʚ ʦʜʠʥʦʯʢʫ, ʝʩʣʠ ʚʳ 

ʦʙʤʘʥʫʣʠʩʴ ï ʟʘʯʝʤ ʚʘʤ ʪʨʘʪʠʪʴ ʚʨʝʤʷ, ʚʘʤ ʩʨʘʟʫ ʫʢʘʞʫʪ ʦʰʠʙʢʫ. 

ʅʝ ʧʨʷʯʴʪʝ ʨʝʚʥʠʚʦ ʢʘʞʜʫʶ ʤʳʩʣʴ: ʚʩʝ ʨʘʚʥʦ, ʝʩʣʠ ʚʳ ʙʫʜʝʪʝ ʜʦʣʛʦ ʧʨʷʪʘʪʴ ʝʝ, ʜʨʫʛʠʝ ʜʦʜʫʤʘʶʪʩʷ 

ʜʦ ʪʦʡ ʞʝ ʠʜʝʠ... 

ʄʝʥʷ ʯʘʩʪʦ ʫʧʨʝʢʘʣʠ, ʯʪʦ ʷ ʪʦʨʦʧʣʶʩʴ, ʧʫʙʣʠʢʫʷ ʥʘʙʣʶʜʝʥʠʷ. ʅʦ ʷ ʥʝ ʞʘʣʝʣ ʦʙ ʵʪʦʤ ʥʠ ʨʘʟʫ. ʀʥʳʝ 

ʥʘʭʦʜʢʠ ʷ ʥʝ ʩʤʦʛ ʦʩʤʦʪʨʝʪʴ ʢʘʢ ʩʣʝʜʫʝʪ ʩʘʤ, ʟʘ ʤʝʥʷ ʜʦʚʝʣʠ ʨʘʙʦʪʫ ʜʨʫʛʠʝ. ʊʘʢ, ʚ ʧʫʩʪʳʥʝ ɻʦʙʠ ʷ ʥʘʰʝʣ ʟʫʙ 

ʥʦʩʦʨʦʛʘ, ʘ, ʠʜʷ ʧʦ ʤʦʠʤ ʩʣʝʜʘʤ, ʙʦʣʴʰʠʝ ʵʢʩʧʝʜʠʮʠʠ ʦʙʥʘʨʫʞʠʣʠ ʮʝʣʳʝ ʢʣʘʜʙʠʱʘ ʚʳʤʝʨʰʠʭ ʞʠʚʦʪʥʳʭ. 

ʀʥʦʛʜʘ ʤʦʠ ʩʪʘʪʴʠ ʚʩʪʨʝʯʘʣʠ ʚʦʟʨʘʞʝʥʠʷ, ʷ ʚʳʩʣʫʰʠʚʘʣ ʠʭ, ʚʦʟʚʨʘʱʘʣʩʷ ʢ ʪʝʤʝ, ʠʩʢʘʣ ʥʦʚʳʝ ʬʘʢʪʳ, 

ʨʘʩʰʠʨʷʣ ʝʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʪʦʣʴʢʦ ʩʦʚʝʪʳ ʜʨʫʟʝʡ, ʥʦ ʠ ʚʦʟʨʘʞʝʥʠʷ ʤʦʠʭ ʥʘʫʯʥʳʭ ʧʨʦʪʠʚʥʠʢʦʚ ʧʦʤʦʛʘʣʠ 

ʤʥʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʨʘʙʦʪʫ. 

ɹʫʜʴʪʝ ʧʨʠʥʮʠʧʠʘʣʴʥʳ. ʅʘʤ ʥʫʞʥʘ ʠʩʪʠʥʘ, ʠ ʪʦʣʴʢʦ ʠʩʪʠʥʘ. ʅʝ ʩʪʘʨʘʡʪʝʩʴ ʫʛʦʜʠʪʴ ʧʨʠʷʪʝʣʷʤ, 

ʧʨʠʤʠʨʠʪʴ ʩʚʦʠʭ ʫʯʠʪʝʣʝʡ, ʥʠʢʦʛʦ ʥʝ ʦʙʠʜʝʪʴ. ʅʘ ʵʪʦʤ ʧʫʪʠ ʚʳ ʥʘʡʜʝʪʝ, ʤʦʞʝʪ ʙʳʪʴ, ʩʧʦʢʦʡʩʪʚʠʝ ʠ ʜʘʞʝ 

ʙʣʘʛʦʧʦʣʫʯʠʝ, ʥʦ ʧʦʣʴʟʳ ʥʝ ʧʨʠʥʝʩʝʪʝ ʥʠʢʘʢʦʡ. ʅʝ ʙʦʡʪʝʩʴ ʘʚʪʦʨʠʪʝʪʦʚ. ʀ ʝʩʣʠ ʩʨʝʜʠ ʚʘʩ ʝʩʪʴ ʙʫʜʫʱʠʝ 

ʛʝʦʣʦʛʠ, ʢʦʪʦʨʳʝ ʥʝ ʩʦʛʣʘʩʷʪʩʷ ʩ ʘʢʘʜʝʤʠʢʦʤ ʆʙʨʫʯʝʚʳʤ (ʭʦʪʝʣʦʩʴ ʙʳ, ʢʦʥʝʯʥʦ, ʯʪʦʙʳ ʪʘʢʠʭ ʙʳʣʦ ʥʝʤʥʦʛʦ!), ï 

ʩʤʝʣʦ ʚʳʩʪʫʧʘʡʪʝ ʧʨʦʪʠʚ ʥʝʛʦ, ʝʩʣʠ ʫ ʚʘʩ ʝʩʪʴ ʜʘʥʥʳʝ, ʦʧʨʦʚʝʨʛʘʶʱʠʝ ʝʛʦ ʚʳʚʦʜʳ. 

ʅʦ ʥʝ ʨʘʩʩʯʠʪʳʚʘʡʪʝ ʥʘ ʣʝʛʢʫʶ ʧʦʙʝʜʫ, ʥʘ ʦʪʢʨʳʪʠʝ ʩ ʥʘʣʝʪʘ, ʥʘ ʦʩʝʥʠʚʰʫʶ ʚʘʩ ʠʜʝʶ. ɺʩʝ, ʯʪʦ 

ʣʝʞʘʣʦ ʧʦʜ ʨʫʢʘʤʠ, ʜʘʚʥʦ ʫʞʝ ʧʦʜʦʙʨʘʥʦ ʠ ʧʨʦʚʝʨʝʥʦ, ʪʦ, ʯʪʦ ʣʝʛʢʦ ʧʨʠʭʦʜʠʪ ʚ ʛʦʣʦʚʫ, ʜʘʚʥʦ ʧʨʠʰʣʦ ʚ ʛʦʣʦʚʫ ʠ 

ʦʙʩʫʞʜʘʣʦʩʴ. ʊʦʣʴʢʦ ʥʘ ʥʦʚʳʭ ʬʘʢʪʘʭ, ʥʘ ʥʦʚʳʭ ʥʘʙʣʶʜʝʥʠʷʭ ʤʦʞʥʦ ʩʪʨʦʠʪʴ ʥʦʚʳʝ ʜʦʩʪʠʞʝʥʠʷ. ʌʘʢʪʳ 

ï ʵʪʦ ʢʠʨʧʠʯʠ, ʠʟ ʢʦʪʦʨʳʭ ʩʣʘʛʘʝʪʩʷ ʯʝʣʦʚʝʯʝʩʢʠʡ ʦʧʳʪ, ʵʪʦ ʚʘʰʝ ʦʨʫʞʠʝ ʚ ʪʚʦʨʯʝʩʪʚʝ. ʅʝʫʩʪʘʥʥʦ 
ʠʱʠʪʝ ʬʘʢʪʳ, ʩʦʙʠʨʘʡʪʝ ʠʭ ʚ ʧʨʠʨʦʜʝ ʠ ʚ ʢʥʠʛʘʭ, ʯʠʪʘʡʪʝ ʭʦʨʦʰʠʝ ʫʯʝʙʥʠʢʠ ʦʪ ʜʦʩʢʠ ʜʦ ʜʦʩʢʠ ʠ, ʢʨʦʤʝ 

ʪʦʛʦ, ʢʥʠʛʠ, ʥʝ ʚʭʦʜʷʱʠʝ ʚ ʧʨʦʛʨʘʤʤʫ. ʀʟʫʯʘʡʪʝ ʩʚʦʶ ʩʧʝʮʠʘʣʴʥʦʩʪʴ ʜʦʩʢʦʥʘʣʴʥʦ, ʥʦ ʥʝ ʞʘʣʝʡʪʝ ʚʨʝʤʝʥʠ ʠ ʥʘ 

ʯʫʞʫʶ. ɻʝʦʣʦʛ, ʧʨʝʢʨʘʩʥʦ ʟʥʘʶʱʠʡ ʛʝʦʣʦʛʠʶ, ï ʮʝʥʥʳʡ ʯʝʣʦʚʝʢ, ʘ ʟʥʘʶʱʠʡ, ʢʨʦʤʝ ʪʦʛʦ, ʛʝʦʛʨʘʬʠʶ, ʭʠʤʠʶ ʠ 

ʜʨʫʛʠʝ ʥʘʫʢʠ ï ʚʦʟʤʦʞʥʳʡ ʠʟʦʙʨʝʪʘʪʝʣʴ. 

ʈʠʩ. 7. ɺ.ɸ.ʆʙʨʫʯʝʚ, 

1953 ʛ. 



 

 

39 

 
ʇʣʝʥʘʨʥʳʝ ʜʦʢʣʘʜʳ 

ʇʦʣʫʯʠʚ ʜʠʧʣʦʤ, ʚʳ ʥʘʯʥʝʪʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʥʘʫʯʥʫʶ ʞʠʟʥʴ. ʀ ʜʦʣʞʝʥ, ʧʦ ʜʨʫʞʙʝ, ʧʨʝʜʫʧʨʝʜʠʪʴ 

ʚʘʩ: ʥʘ ʧʝʨʚʳʭ ʧʦʨʘʭ ʚʘʤ ʙʫʜʝʪ ʪʨʫʜʥʦ. ɼʦ ʩʠʭ ʧʦʨ ʚʳ ʫʯʠʣʠʩʴ, ʚʘʰʠ ʫʯʠʪʝʣʷ ʚʝʣʠ ʚʘʩ ʟʘ ʨʫʢʫ ʧʦ ʰʠʨʦʢʦʡ ʠ 

ʛʣʘʜʢʦʡ ʘʩʬʘʣʴʪʦʚʦʡ ʜʦʨʦʛʝ. ɿʘ 15 ʣʝʪ ʚ ʰʢʦʣʝ ʠ ʚ ʚʫʟʝ ʚʳ ʧʨʦʰʣʠ ʧʫʪʴ, ʢʦʪʦʨʳʡ ʯʝʣʦʚʝʯʝʩʪʚʦ ʧʨʦʭʦʜʠʣʦ ʟʘ 

ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯʝʣʝʪʠʡ. ʅʦ ʟʘʪʝʤ ʘʩʬʘʣʴʪʦʚʘʷ ʤʘʛʠʩʪʨʘʣʴ ʦʙʨʳʚʘʝʪʩʷé ɺʘʤ ʧʨʠʜʝʪʩʷ ʦʱʫʧʴʶ ʧʨʦʙʠʨʘʪʴʩʷ 

ʧʦ ʥʝʭʦʞʝʥʳʤ ʪʨʦʧʠʥʢʘʤ. ɺ ʪʝʤʥʳʭ ʜʝʙʨʷʭ ʥʝʚʝʜʦʤʦʛʦ ʚʳ ʜʦʣʞʥʳ ʙʫʜʝʪʝ ʥʘʭʦʜʠʪʴ ʧʫʪʴ ʩʚʦʠʤʠ ʩʠʣʘʤʠ. ʅʘ 

ʧʝʨʚʳʭ ʧʦʨʘʭ ʚʘʤ ʟʘʭʦʯʝʪʩʷ ʜʝʣʘʪʴ ʦʪʢʨʳʪʠʷ ʩ ʪʦʡ ʞʝ ʣʝʛʢʦʩʪʴʶ, ʩ ʢʘʢʦʡ ʚʳ ʫʟʥʘʚʘʣʠ ʦ ʥʠʭ ʥʘ ʣʝʢʮʠʷʭ. ʅʦ 

ʪʝʧʝʨʴ ʚʘʤ ʧʨʠʜʝʪʩʷ ʥʘʙʨʘʪʴʩʷ ʪʝʨʧʝʥʠʷ, ʩʥʠʟʦʡʪʠ ʜʦ ʝʞʝʜʥʝʚʥʦʡ ʯʝʨʥʦʡ ʨʘʙʦʪʳ ʥʘʙʣʶʜʘʪʝʣʷ ʬʘʢʪʦʚ. 

ɹʫʜʴʪʝ ʪʝʨʧʝʣʠʚʳ, ʥʘʩʪʦʡʯʠʚʳ, ʜʦʚʦʜʠʪʝ ʜʝʣʦ ʜʦ ʢʦʥʮʘ! ʅʝ ʧʘʜʘʡʪʝ ʜʫʭʦʤ ʧʨʠ ʥʝʫʜʘʯʘʭ! ʅʝʫʜʘʯʠ 

ʥʝʠʟʙʝʞʥʳ ʫ ʠʩʩʣʝʜʦʚʘʪʝʣʷ, ʠʱʫʱʝʛʦ ʩʚʦʶ ʜʦʨʦʛʫ. 

ɹʫʜʴʪʝ ʥʘʩʪʦʡʯʠʚʳ, ʫʧʦʨʥʳ, ʥʦ ʥʝ ʫʧʨʷʤʳ. ʅʝ ʮʝʧʣʷʡʪʝʩʴ ʟʘ ʩʚʦʠ ʚʳʚʦʜʳ. ʇʦʤʥʠʪʝ, ʯʪʦ ʥʘ ʩʚʝʪʝ 

ʝʩʪʴ ʤʥʦʛʦ ʫʤʥʳʭ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʟʘʤʝʪʠʪʴ ʫ ʚʘʩ ʦʰʠʙʢʠ, ʠ ʝʩʣʠ ʦʥʠ ʧʨʘʚʳ, ʥʝ ʩʪʝʩʥʷʡʪʝʩʴ ʩʦʛʣʘʩʠʪʴʩʷ 

ʩ ʥʠʤʠ. 

ʅʘʫʢʘ ʪʨʝʙʫʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦʩʪʠ. ʀʱʠʪʝ ʧʨʘʚʜʫ, ʠ ʪʦʣʴʢʦ ʧʨʘʚʜʫ. ʅʝ ʧʨʠʧʫʪʳʚʘʡʪʝ ʢ ʜʦʚʦʜʘʤ 

ʥʘʫʢʠ ʧʦʩʪʦʨʦʥʥʠʝ ʩʦʦʙʨʘʞʝʥʠʷ ï ʩʦʦʙʨʘʞʝʥʠʷ ʩʘʤʦʣʶʙʠʷ, ʚʳʛʦʜʳ, ʧʨʠʷʪʝʣʴʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʧʨʝʢʣʦʥʝʥʠʷ 

ʧʝʨʝʜ ʘʚʪʦʨʠʪʝʪʘʤʠ. 

ʀ ʚʦʪ ʥʘʩʪʫʧʠʪ ʜʝʥʴ, ʢʦʛʜʘ ʚʳ ʧʨʝʜʩʪʘʚʠʪʝ ʩʚʦʶ ʥʘʭʦʜʢʫ ʥʘ ʩʫʜ ʫʯʝʥʳʭ. ʕʪʦ ʙʫʜʝʪ ʪʦʨʞʝʩʪʚʝʥʥʳʡ, 

ʚʦʣʥʫʶʱʠʡ, ʙʦʛʘʪʳʡ ʜʝʥʴ ʚʘʰʝʡ ʞʠʟʥʠ. ɾʝʣʘʶ ʚʘʤ, ʯʪʦʙʳ ʦʥ ʙʳʣ ʨʘʜʦʩʪʥʳʤ. ʂ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʫ ʚʩʝʭ ʠ ʥʝ 

ʚʩʝʛʜʘ ʵʪʦ ʙʳʚʘʝʪ ʪʘʢ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʚ ʥʘʫʢʝ, ʢʘʢ ʠ ʚ ʞʠʟʥʠ, ʥʦʚʦʝ ʧʦʷʚʣʷʝʪʩʷ ʨʷʜʦʤ ʩʦ ʩʪʘʨʳʤ, ʥʦʚʦʝ 

ʜʦʣʞʥʦ ʚʳʪʝʩʥʠʪʴ ʩʪʘʨʦʝ, ʧʦʙʝʜʠʪʴ ʝʛʦ. ɸ ʦʪʢʨʳʪʠʷ ʥʝ ʚʘʣʷʪʩʷ ʩ ʥʝʙʘ, ʢʘʢ ʤʝʪʝʦʨʠʪʳ, ʩʢʦʨʝʝ, ʦʪʢʨʳʪʠʝ 

ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ ʜʝʨʝʚʦʤ, ʢʦʪʦʨʦʝ ʚʳʨʘʩʪʘʝʪ ʠʟ ʪʦʥʝʥʴʢʦʡ ʙʳʣʠʥʢʠ. ʀ ʚʦʪ ʷʚʣʷʝʪʩʷ ʪʘʢʘʷ ʙʳʣʠʥʢʘ ï 

ʩʪʝʙʝʣʝʢ ʠ ʧʘʨʘ ʣʠʩʪʦʯʢʦʚ. ɸ ʚʦʢʨʫʛ ʣʝʩ ʩʪʘʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ï ʢʨʷʞʠʩʪʳʝ ʜʫʙʳ, ʠ ʧʫʩʪʴ ʦʥʠ ʧʨʦʛʥʠʣʠ 

ʥʘʩʢʚʦʟʴ, ʠʭ ʢʨʦʥʳ ʢʦʝ-ʛʜʝ ʝʱʝ ʟʘʩʣʦʥʷʶʪ ʩʚʝʪ. ʆʥʠ ʥʝ ʭʦʪʷʪ ʧʘʜʘʪʴ, ʠ ʨʦʩʪʦʢ ʩ ʧʝʨʚʳʭ ʞʝ ʜʥʝʡ ʞʠʟʥʠ 

ʥʘʯʠʥʘʝʪ ʙʦʨʴʙʫ. 

ʀʥʦʡ ʨʘʟ ʩʣʫʯʘʝʪʩʷ ï ʚ ʠʩʪʦʨʠʠ ʵʪʦ ʙʳʚʘʣʦ ʥʝʦʜʥʦʢʨʘʪʥʦ, ï ʯʪʦ ʥʦʚʦʝ ʪʝʨʧʠʪ ʥʘ ʧʝʨʚʳʭ ʧʦʨʘʭ 

ʧʦʨʘʞʝʥʠʝ. ʇʫʩʪʴ ʵʪʦ ʥʝ ʧʫʛʘʝʪ ʚʘʩ: ʪʘʢʠʝ ʧʦʨʘʞʝʥʠʷ ï ʚʨʝʤʝʥʥʳ. ʇʨʘʚʠʣʴʥʘʷ ʠʜʝʷ ʥʝ ʤʦʞʝʪ ʧʦʛʠʙʥʫʪʴ. 

ɹʦʣʝʝ ʪʦʛʦ, ʚ ʙʦʨʴʙʝ ʦʥʘ ʥʘʙʠʨʘʝʪʩʷ ʩʠʣ, ʦʯʠʱʘʝʪʩʷ ʦʪ ʥʝʜʦʩʪʘʪʢʦʚ. 

ʗ ʭʦʯʫ ʚʝʨʠʪʴ, ʯʪʦ ʚ ʩʚʦʝʡ ʥʦʚʘʪʦʨʩʢʦʡ ʨʘʙʦʪʝ ʚʳ ʚʩʪʨʝʪʠʪʝ ʤʝʥʴʰʝ ʧʨʝʧʷʪʩʪʚʠʡ, ʯʝʤ ʚʩʪʨʝʯʘʣʠ 

ʤʳ ʚ ʩʪʘʨʦʝ ʚʨʝʤʷ. ʅʦ, ʯʪʦʙʳ ʜʚʠʥʫʪʴ ʥʘʫʢʫ ʚʧʝʨʝʜ, ʚʘʤ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠʜʝʪʩʷ ʧʨʝʦʜʦʣʝʪʴ ʠʥʝʨʮʠʶ, ʠ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʥʝʨʮʠʶ ʩʦʙʩʪʚʝʥʥʦʛʦ ʥʝʟʥʘʥʠʷ, ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʠʚʳʯʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. ɺʘʤ ʧʨʝʜʩʪʦʠʪ 

ʪʨʫʜʥʘʷ ʙʦʨʴʙʘ, ʟʘʨʘʥʝʝ ʛʦʪʦʚʴʪʝ ʢ ʵʪʦʡ ʙʦʨʴʙʝ ʦʨʫʞʠʝ, ʤʦʱʥʦʝ ʦʨʫʞʠʝ ʫʯʝʥʦʛʦ ï ʫʤʝʥʠʝ ʚʠʜʝʪʴ ʠ 

ʩʦʙʠʨʘʪʴ ʬʘʢʪʳ ʙʝʟ ʚʩʷʢʦʡ ʧʨʝʜʚʟʷʪʦʩʪʠ. ʋʯʠʪʝʩʴ ʥʘʙʣʶʜʘʪʴ ʞʠʟʥʴ ʠ ʧʨʠʨʦʜʫ. ʆʩʥʦʚʘ ʥʘʫʢʠ ï 

ʧʦʜʣʠʥʥʳʝ, ʪʦʯʥʳʝ ʠ ʧʨʦʚʝʨʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ. çʇʫʩʪʴ ʚʦʦʙʨʘʞʝʥʠʝ ʥʝ ʧʨʝʦʙʣʘʜʘʝʪ ʫ ʚʘʩ ʥʘʜ ʦʙʥʘʞʝʥʠʝʤ 

(ʛʝʦʣʦʛʠʯʝʩʢʠʤ)è, ï ʢʘʢ ʛʦʚʦʨʠʣ ʘʢʘʜʝʤʠʢ ʅʘʣʠʚʢʠʥ. 

ɺʘʰʠ ʩʦʙʩʪʚʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʙʫʜʫʪ ʦʩʥʦʚʥʳʤ ʚʘʰʠʤ ʦʨʫʞʠʝʤ ʚ ʥʘʫʯʥʳʭ ʧʦʝʜʠʥʢʘʭ. ʅʦ, ʢʦʥʝʯʥʦ, 

ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʩʚʦʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʥʝʣʴʟʷ. ʄʠʨ ʩʣʠʰʢʦʤ ʚʝʣʠʢ. ʉʚʦʠʤʠ ʛʣʘʟʘʤʠ ʚʳ ʫʚʠʜʠʪʝ ʥʠʯʪʦʞʥʦ 

ʤʘʣʫʶ ʜʦʣʶ. ʇʦʵʪʦʤʫ ʠʱʠʪʝ ʬʘʢʪʳ ʚ ʢʥʠʛʘʭ. ʉʦʙʠʨʘʡʪʝ ʠʭ ʝʞʝʜʥʝʚʥʦ. ʀʱʠʪʝ ʬʘʢʪʳ ʚ ʩʪʘʨʳʭ 

ʨʫʢʦʧʠʩʷʭ, ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʦʩʪʨʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʩʪʘʨʘʡʪʝʩʴ ʜʣʷ ʵʪʦʛʦ ʠʟʫʯʠʪʴ ʯʫʞʠʝ ʷʟʳʢʠ, ʯʪʦʙʳ 

ʥʘʫʢʠ ʨʘʟʥʳʭ ʩʪʨʘʥ ʙʳʣʠ ʚ ʧʦʣʝ ʚʘʰʝʛʦ ʟʨʝʥʠʷ. ʉʪʘʨʘʡʪʝʩʴ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩʦ ʩʤʝʞʥʳʤʠ ʠ ʜʘʣʝʢʠʤʠ ʥʘʫʢʘʤʠ, 

ʧʦʪʦʤʫ ʯʪʦ ʚ ʥʠʭ ʚʳ ʥʘʡʜʝʪʝ ʤʥʦʛʦ ʬʘʢʪʦʚ. ʀʩʪʦʨʠʷ ʟʥʘʝʪ ʥʝʤʘʣʦ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʢʨʫʧʥʳʝ ʦʪʢʨʳʪʠʷ ʜʝʣʘʣʠ 

ʣʶʜʠ, ʧʝʨʝʰʝʜʰʠʝ ʠʟ ʦʜʥʦʡ ʥʘʫʢʠ ʚ ʜʨʫʛʫʶ, ʩʦʙʨʘʚʰʠʝ ʜʚʦʡʥʦʡ ʟʘʧʘʩ ʬʘʢʪʦʚ.  

ʀʪʘʢ, ʟʘ ʚʘʰʝ ʪʚʦʨʯʝʩʪʚʦ, ʤʦʠ ʤʦʣʦʜʳʝ ʜʨʫʟʴʷ, ʟʘ ʚʘʰʠ ʢʦʣʣʝʢʪʠʚʥʳʝ ʫʩʧʝʭʠ, ʢʦʣʣʝʢʪʠʚʥʳʝ 

ʜʦʩʪʠʞʝʥʠʷ! 

ʉʯʘʩʪʣʠʚʦʛʦ ʧʫʪʠ ʚʘʤ, ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʠ ʚ ʪʨʝʪʴʝ ʪʳʩʷʯʝʣʝʪʠʝ!è. 

ʊʘʢʦʚʦ ʟʘʚʝʱʘʥʠʝ ʥʘʰʝʛʦ ʤʫʜʨʦʛʦ ʋʯʠʪʝʣʷ.  
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʂ 130-ʃɽʊʀʖ ʇɽʈɺʆɻʆ ɸʂɸɼɽʄʀʂɸ ʉʀɹʀʈʀ ʄ.ɸ. ʋʉʆɺɸ ï ʇɽʈɺʆɻʆ ɺʓʇʋʉʂʅʀʂɸ 
ɻʆʈʅʓʍ ʀʅɾɽʅɽʈʆɺ ʊʆʄʉʂʆɻʆ ʇʆʃʀʊɽʍʅʀʏɽʉʂʆɻʆ ʀʅʉʊʀʊʋʊɸ 

(ʋʅʀɺɽʈʉʀʊɽʊɸ), ʆʉʅʆɺɸʊɽʃʗ ʉʀɹʀʈʉʂʆʁ ɻʆʈʅʆ-ɻɽʆʃʆɻʀʏɽʉʂʆʁ ʐʂʆʃʓ 
ʄ.ɺ. ʐʘʣʜʳʙʠʥ, ʜʦʮʝʥʪ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

ʋʩʦʚ ʄʠʭʘʠʣ ɸʥʪʦʥʦʚʠʯ (1883-1939). ɺʳʜʘʶʱʠʡʩʷ ʛʝʦʣʦʛ, ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʯʣʝʥ ɸʅ ʉʉʉʈ (1939). 

ʄ.ɸ. ʋʩʦʚ ʨʦʜʠʣʩʷ 8 (ʧʦ ʩʪʘʨʦʤʫ ʩʪʠʣʶ 20) ʬʝʚʨʘʣʷ 1883 ʛʦʜʘ ʚ ʛ. ʂʘʯʠʥʩʢʝ ʊʦʤʩʢʦʡ ʛʫʙʝʨʥʠʠ (ʥʳʥʝ ʛ. 

ʂʫʡʙʳʰʝʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣ.). ɽʛʦ ʨʦʜʠʪʝʣʠ ʧʨʦʠʩʭʦʜʠʣʠ ʠʟ ʢʨʝʩʪʴʷʥ ɺʣʘʜʠʤʠʨʩʢʦʡ ʛʫʙʝʨʥʠʠ. ʆʪʝʮ ï ʋʩʦʚ 

ɸʥʪʦʥ ʀʚʘʥʦʚʠʯ, ʩ ʨʘʥʥʠʭ ʣʝʪ ʙʳʣ ʦʪʧʨʘʚʣʝʥ ʚ ʉʠʙʠʨʴ ʠ ʚʩʶ ʩʚʦʶ ʞʠʟʥʴ ʩʣʫʞʠʣ ʧʨʠʢʘʟʯʠʢʦʤ ʨʘʟʥʳʭ ʪʦʨʛʦʚʳʭ 

ʬʠʨʤ. ʄʘʪʴ ï ʋʩʦʚʘ ɸʥʥʘ ɻʨʠʛʦʨʴʝʚʥʘ, ʜʦʤʦʭʦʟʷʡʢʘ. ʄʠʭʘʠʣ ʙʳʣ ʧʝʨʚʳʤ ʨʝʙʝʥʢʦʤ ʚ ʩʝʤʴʝ, ʠ ʫ ʥʝʛʦ ʙʳʣʦ ʝʱʝ 

ʚʦʩʝʤʴ ʙʨʘʪʴʝʚ ʠ ʩʝʩʪʝʨ. 

ɺ 1901 ʛ. ʄ.ɸ. ʋʩʦʚ ʦʢʦʥʯʠʣ ʆʤʩʢʫʶ ʛʠʤʥʘʟʠʶ. ɺʦʪ ʥʝʢʦʪʦʨʳʝ ʚʳʜʝʨʞʢʠ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʚʳʜʘʥʥʦʡ ʩ ʧʦʤʝʪʢʦʡ çʩʝʢʨʝʪʥʦè ʜʠʨʝʢʪʦʨʦʤ ʛʠʤʥʘʟʠʠ ʚ ʢʦʪʦʨʦʡ ʦʥ ʫʯʠʣʩʷ: 

çʉʝʤʥʘʜʮʘʪʠ ʣʝʪ, ʩʳʥ ʤʝʱʘʥʠʥʘ, ʠʟ ʩʝʤʴʠ ʥʝʙʦʛʘʪʦʡ. ɺʳʜʘʶʱʠʝʩʷ 

ʩʧʦʩʦʙʥʦʩʪʠ, ʣʶʙʦʚʴ ʢ ʫʩʠʜʯʠʚʦʩʪʠ ʠ ʪʨʫʜʫ, ʦʪʣʠʯʥʦʝ ʧʦʚʝʜʝʥʠʝ ʩʪʘʚʠʣʠ ʋʩʦʚʘ 

ʚʩʝʛʜʘ ʚʳʰʝ ʚʩʝʭ ʝʛʦ ʪʦʚʘʨʠʱʝʡ. ʗʩʥʦʩʪʴ ʤʳʩʣʠ, ʦʪʯʝʪʣʠʚʦʩʪʴ ʧʦʥʠʤʘʥʠʷ ʠ 

ʚʳʨʘʞʝʥʠʷ ʙʳʣʠ ʚʩʝʛʜʘ ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʋʩʦʚʘ. ɺ ʥʨʘʚʩʪʚʝʥʥʦʤ 

ʦʪʥʦʰʝʥʠʠ ʋʩʦʚ ʦʪʣʠʯʘʣʩʷ ʨʝʜʢʦʡ ʯʠʩʪʦʪʦʡ ʠ ʙʣʘʛʦʨʦʜʩʪʚʦʤ. ʋʩʦʚʘ ʚʩʝʛʜʘ 

ʣʶʙʠʣʠ ʪʦʚʘʨʠʱʠ, ʜʘʞʝ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʥ ʰʝʣ ʚ ʨʘʟʨʝʟ ʩ ʦʙʱʠʤ 

ʥʘʩʪʨʦʝʥʠʝʤ ʢʣʘʩʩʘ. ʋʩʦʚ ʙʫʜʝʪ ʧʨʝʢʨʘʩʥʳʡ ʩʪʫʜʝʥʪ, ʦʪʣʠʯʥʳʡ ʪʦʚʘʨʠʱ ʠ 

ʨʝʜʢʠʭ ʢʘʯʝʩʪʚ ʯʝʣʦʚʝʢè. ʋʞʝ ʵʪʘ ʩʢʫʧʘʷ ʥʝʤʥʦʛʦʩʣʦʚʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʶʥʦʝ ʜʘʨʦʚʘʥʠʝ, ʢʦʪʦʨʳʤ ʷʚʠʣʩʷ ʄ.ɸ. ʋʩʦʚ ʚ ʛʦʨʦʜ ʊʦʤʩʢ, ʢʫʜʘ 

ʧʨʠʝʭʘʣ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʛʠʤʥʘʟʠʠ ʠ ʧʦʩʪʫʧʠʣ ʥʘ ʛʦʨʥʦʝ ʦʪʜʝʣʝʥʠʝ ʊʦʤʩʢʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʊʊʀ). ʋʞʝ ʩʪʫʜʝʥʪʦʤ ʦʥ ʦʙʨʘʪʠʣ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʩʚʦʠʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʠ ʧʦ ʦʢʦʥʯʘʥʠʠ ʠʥʩʪʠʪʫʪʘ ʚ 1908 ʛ. ʩʦ 

ʟʚʘʥʠʝʤ ʛʦʨʥʦʛʦ ʠʥʞʝʥʝʨʘ ʙʳʣ ʦʩʪʘʚʣʝʥ ʧʨʦʬʝʩʩʦʨʩʢʠʤ ʩʪʠʧʝʥʜʠʘʪʦʤ (ʠʣʠ ʢʘʢ 

ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʩʝʡʯʘʩ - ʘʩʧʠʨʘʥʪʦʤ) ʧʨʠ ʢʘʬʝʜʨʝ ʦʙʱʝʡ ʛʝʦʣʦʛʠʠ, ʢʦʪʦʨʦʡ 

ʨʫʢʦʚʦʜʠʣ ʚ ʪʦ ʚʨʝʤʷ ʧʨʦʬʝʩʩʦʨ ɺ.ɸ. ʆʙʨʫʯʝʚ.  

ɺʦ ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ ʄ.ɸ. ʋʩʦʚ ʩʦʚʝʨʰʘʝʪ ʜʚʝ ʧʦʣʝʚʳʭ ʵʢʩʧʝʜʠʮʠʠ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʩʚʦʝʛʦ ʫʯʠʪʝʣʷ ʘʢʘʜʝʤʠʢʘ, ʥʦ ʪʦʛʜʘ ʝʱʝ ʧʨʦʬʝʩʩʦʨʘ ɺ.ɸ. 

ʆʙʨʫʯʝʚʘ ʚ ʇʦʛʨʘʥʠʯʥʫʶ ɼʞʫʥʛʘʨʠʶ (1905-1906, 1909), ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʳʭ ʚʧʦʩʣʝʜʩʪʚʠʠ ʙʫʜʝʪ ʥʘʧʠʩʘʥʥʘʷ 

ʠʤ ʜʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ. ɺ 1911 ʛʦʜʫ ʄ.ɸ. ʋʩʦʚ ʙʳʣ ʢʦʤʘʥʜʠʨʦʚʘʥ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʛʜʝ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʧʨʦʬʝʩʩʦʨʘ ʌ.ʖ. ʃʝʚʠʥʩʦʥʘ-ʃʝʩʩʠʥʛʘ ʨʘʙʦʪʘʣ ʚ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʟʘʢʦʥʦʚ ʬʠʟʠʢʦ-ʭʠʤʠʠ ʢ ʧʝʪʨʦʛʨʘʬʠʠ. 

ʇʦʟʜʥʝʝ ʦʥ ʨʘʙʦʪʘʣ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʚ ʂʠʝʚʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ʅ.ʀ. ɸʥʜʨʫʩʦʚʘ, 

ʛʜʝ ʩʜʘʣ ʤʘʛʠʩʪʝʨʩʢʠʝ ʵʢʟʘʤʝʥʳ (1912). 

ɺ 1912-1913 ʛʛ. ʄ.ɸ. ʋʩʦʚ ï ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʧʘʣʝʦʥʪʦʣʦʛʠʠ ʠ ʠʩʪʦʨʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ ʛʦʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʊʦʤʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ. ɺ 1913 ʛ. ʦʥ ʟʘʱʠʱʘʝʪ ʜʠʩʩʝʨʪʘʮʠʶ ʥʘ ʪʝʤʫ çʆʧʠʩʘʥʠʝ ʛʦʨʥʳʭ ʧʦʨʦʜ 

ʧʦʛʨʘʥʠʯʥʦʡ ɼʞʫʥʛʘʨʠʠè ʚ ʍʘʨʴʢʦʚʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ, ʠ ʧʦʣʫʯʘʝʪ ʫʯʝʥʫʶ ʩʪʝʧʝʥʴ ʤʘʛʠʩʪʨʘ ʤʠʥʝʨʘʣʦʛʠʠ ʠ 

ʛʝʦʛʥʦʟʠʠ. ʇʦʩʣʝ ʟʘʱʠʪʳ ʤʘʛʠʩʪʝʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʄ.ɸ. ʋʩʦʚ ʙʳʣ ʠʟʙʨʘʥ ʥʘ ʜʦʣʞʥʦʩʪʴ ʧʨʦʬʝʩʩʦʨʘ ʢʘʬʝʜʨʳ 

ʧʨʠʢʣʘʜʥʦʡ ʛʝʦʣʦʛʠʠ ɽʢʘʪʝʨʠʥʦʩʣʘʚʩʢʦʛʦ ʛʦʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ. ɿʘʱʠʪʘ ʤʘʛʠʩʪʝʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʈʠʩ.1. ʄʠʭʘʠʣ 

ɸʥʪʦʥʦʚʠʯ ʋʩʦʚ ʚ 

ʩʪʫʜʝʥʯʝʩʢʠʝ ʛʦʜʳ 

ʈʠʩ. 2. ʈʘʟʚʝʜʦʯʥʘʷ ʧʘʨʪʠʷ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʊʝʤʠʨʪʘʫ. ʊʝʣʴʙʝʩʩʢʠʡ 

ʞʝʣʝʟʦʨʫʜʥʳʡ ʨʘʡʦʥ, 1926. ʄ.ɸ. ʋʩʦʚ ʩʪʦʠʪ ʚ ʮʝʥʪʨʝ. 
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ʚʥʝ ʩʪʝʥ ʊʊʀ, ʧʦʩʢʦʣʴʢʫ ʤʦʣʦʜʦʡ ʪʦʛʜʘ ʝʱʝ ʨʘʟʚʠʚʘʚʰʠʡʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʫʥʠʚʝʨʩʠʪʝʪ) ʥʝ ʠʤʝʣ 

ʧʨʘʚʘ ʧʨʠʩʫʞʜʘʪʴ ʤʘʛʠʩʪʝʨʩʢʠʝ ʩʪʝʧʝʥʠ ʧʦ ʛʝʦʣʦʛʠʠ. ʆʜʥʘʢʦ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʄ.ɸ. ʋʩʦʚ ʚʝʨʥʫʣʩʷ ʚ ʊʦʤʩʢ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʶ ʩʚʦʶ ʞʠʟʥʴ ʨʘʙʦʪʘʣ ʚ ʵʪʦʤ ʛʦʨʦʜʝ ʚ ʊʊʀ (ʊʇʋ). ʇʦʩʣʝ ʟʘʱʠʪʳ ʦʥ ʙʳʣ ʫʪʚʝʨʞʜʝʥ ʚ ʜʦʣʞʥʦʩʪʠ 

ʵʢʩʪʨʘʦʨʜʠʥʘʨʥʦʛʦ ʧʨʦʬʝʩʩʦʨʘ ʢʘʬʝʜʨʳ ʛʝʦʣʦʛʠʠ ʠ ʧʘʣʝʦʥʪʦʣʦʛʠʠ ʊʦʤʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʘ ʚ 

1916 ʛʦʜʫ ʩʪʘʣ ʦʨʜʠʥʘʨʥʳʤ ʧʨʦʬʝʩʩʦʨʦʤ ʵʪʦʡ ʞʝ ʢʘʬʝʜʨʳ. 

ɺ 1921 ʛ. ʄ.ɸ. ʋʩʦʚ ʧʝʨʝʰʝʣ ʥʘ ʢʘʬʝʜʨʫ ʦʙʱʝʡ ʛʝʦʣʦʛʠʠ, ʧʝʪʨʦʣʦʛʠʠ ʠ ʧʨʠʢʣʘʜʥʦʡ ʛʝʦʣʦʛʠʠ ʊʊʀ, ʘ ʩ 

1930 ʛ. ʧʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʠʟ ʥʝʝ ʩʧʝʮʠʘʣʴʥʳʭ ʢʘʬʝʜʨ ʧʝʪʨʦʛʨʘʬʠʠ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʜʦ 

1938 ʛ. ʟʘʚʝʜʦʚʘʣ ʢʘʬʝʜʨʦʡ ʠ ʢʘʙʠʥʝʪʦʤ ʦʙʱʝʡ ʛʝʦʣʦʛʠʠ ʉʠʙʠʨʩʢʦʛʦ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʚ 

ʩʦʚʝʪʩʢʠʝ ʛʦʜʳ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʡ ʬʘʢʫʣʴʪʝʪ ʊʇʀ,  ʥʳʥʝ ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ). ʇʘʨʘʣʣʝʣʴʥʦ ʩ 

ʦʩʥʦʚʥʦʡ ʨʘʙʦʪʦʡ ʚ ʊʊʀ ʦʥ ʪʘʢʞʝ ʧʨʝʧʦʜʘʚʘʣ ʛʝʦʣʦʛʠʶ ʥʘ ʉʠʙʠʨʩʢʠʭ ʚʳʩʰʠʭ ʞʝʥʩʢʠʭ ʢʫʨʩʘʭ ʚ ʊʦʤʩʢʝ (1912-

1917) ʠ ʥʘ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ ʊʦʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (1917-1928). 

ɺʩʝʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʊʦʤʩʢʝ ʄ.ɸ. ʋʩʦʚ ʧʦʩʚʷʪʠʣ 26 ʣʝʪ ʩʚʦʝʡ ʞʠʟʥʠ. ʋʯʝʥʳʡ ʙʳʣ 

ʙʣʝʩʪʷʱʠʤ ʣʝʢʪʦʨʦʤ ʠ ʧʝʜʘʛʦʛʦʤ, ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣ ʧʦʜʛʦʪʦʚʢʝ ʣʝʢʮʠʦʥʥʳʭ ʢʫʨʩʦʚ ʠ ʫʯʝʙʥʠʢʦʚ. ʅʝ 

ʦʛʨʘʥʠʯʠʚʘʷʩʴ ʩʦʩʪʘʚʣʝʥʠʝʤ ʧʣʘʥʘ ʠʣʠ ʢʦʥʩʧʝʢʪʘ, ʄ.ɸ. ʋʩʦʚ ʧʠʩʘʣ ʧʦʣʥʦʩʪʴʶ ʚʩʝ ʩʦʜʝʨʞʠʤʦʝ ʣʝʢʮʠʡ, ʚ 

ʢʦʪʦʨʳʭ ʥʝ ʪʦʣʴʢʦ ʨʘʩʢʨʳʚʘʣ ʧʨʝʜʤʝʪ, ʥʦ ʪʘʢʞʝ ʩʪʘʚʠʣ ʥʦʚʳʝ ʧʨʦʙʣʝʤʳ ʠ ʧʫʪʠ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʚʢʣʶʯʝʥʠʝʤ 

ʩʘʤʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʛʝʦʣʦʛʠʠ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠʤ ʩʘʤʠʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ 

ʩʦʙʩʪʚʝʥʥʳʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʡ ʫʛʣʫʙʣʝʥʥʦʡ ʨʘʙʦʪʳ ʥʘʜ ʢʘʞʜʳʤ ʢʫʨʩʦʤ, ʧʨʘʢʪʠʯʝʩʢʠ ʟʘ ʜʚʘ-

ʪʨʠ ʛʦʜʘ ʄ.ɸ. ʋʩʦʚ ʩʦʟʜʘʚʘʣ ʫʯʝʙʥʠʢ, ʠ ʪʘʢʠʭ ʫʯʝʙʥʠʢʦʚ ʙʳʣʦ ʥʘʧʠʩʘʥʦ ʩʝʤʴ ʧʦ ʨʘʟʥʳʤ ʢʫʨʩʘʤ. ʅʘʧʨʠʤʝʨ, 

ʧʦʩʣʝ ʜʚʫʭʣʝʪʥʝʛʦ ʯʪʝʥʠʷ ʢʫʨʩʘ ʧʘʣʝʦʥʪʦʣʦʛʠʠ ʠ ʠʩʪʦʨʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ ʦʥ ʦʧʫʙʣʠʢʦʚʘʣ ʦʨʠʛʠʥʘʣʴʥʳʡ ʫʯʝʙʥʠʢ 

ʧʦ ʠʩʪʦʨʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ (1914). ʂʘʢ ʧʦʟʜʥʝʝ ʚʳʨʘʟʠʣʩʷ ʚʳʜʘʶʱʠʡʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʥʝʜʨ ʂʘʟʘʭʩʪʘʥʘ ʘʢʘʜʝʤʠʢ 

ʂ.ʀ. ʉʘʪʧʘʝʚ: çʇʦʯʪʠ ʧʦ ʚʩʝʤ ʦʪʨʘʩʣʷʤ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ ʄ.ɸ. ʋʩʦʚ ʥʘʧʠʩʘʣ ʥʘʫʯʥʳʝ ʠ ʫʯʝʙʥʳʝ ʪʨʫʜʳè. ʕʪʠ 

ʬʘʢʪʳ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʄ.ɸ. ʋʩʦʚ ʙʳʣ ʙʣʝʩʪʷʱʠʤ ʵʥʮʠʢʣʦʧʝʜʠʩʪʦʤ ʛʝʦʣʦʛʠʠ, ʯʪʦ 

ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʜʯʝʨʢʠʚʘʣʠ ʝʛʦ ʩʦʚʨʝʤʝʥʥʠʢʠ ʠ ʧʨʠʟʥʘʶʪ ʝʛʦ ʧʦʪʦʤʢʠ. 

ɺ ʊʦʤʩʢʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ, ʧʦʟʜʥʝʝ ʠʥʜʫʩʪʨʠʘʣʴʥʦʤ ʠ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʤ, ʠʥʩʪʠʪʫʪʝ ʄ.ɸ. ʋʩʦʚ ʚʝʣ 

ʙʦʣʴʰʫʶ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʫʶ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ ʨʘʙʦʪʫ. ɺ 1916 ʛ. ʦʥ ʩʝʢʨʝʪʘʨʴ ʉʦʚʝʪʘ ʠʥʩʪʠʪʫʪʘ, ʚ 1917-

1922 ʛʛ. ï ʜʝʢʘʥ ɻʦʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʚ 1920-1926 ʛʛ. ï ʯʣʝʥ ʧʨʘʚʣʝʥʠʷ ʠ ʧʨʦʨʝʢʪʦʨ ʠʥʩʪʠʪʫʪʘ ʧʦ ʫʯʝʙʥʦʡ ʠ 

ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ. 

ʉʪʘʥʦʚʣʝʥʠʝ ʥʦʚʦʛʦ ʩʦʚʝʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʥʘʯʘʣʝ XX ʚʝʢʘ ʧʦʩʪʘʚʠʣʦ ʧʨʦʙʣʝʤʫ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʪʘʢ ʢʘʢ ʵʪʦ ʙʳʣ ʧʨʘʢʪʠʯʝʩʢʠ ʥʦʚʳʡ ʥʝʠʟʚʝʜʘʥʥʳʡ ʢʨʘʡ. ʈʘʟʚʠʪʠʝ ʛʝʦʣʦʛʠʠ ʠ ʧʦʠʩʢʦʚ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʥʘʯʘʣʝ ʚʝʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʳʥʝʰʥʝʛʦ ʂʫʟʙʘʩʩʘ ʙʳʣʠ ʦʪʢʨʳʪʳ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʞʝʣʝʟʘ, ʘ ʪʘʢʞʝ ʥʦʚʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʫʛʣʷ. ɺʘʞʥʝʡʰʝʡ ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʟʘʜʘʯʝʡ ʩʪʘʣʦ 

ʩʦʟʜʘʥʠʝ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʉʠʙʠʨʠ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʟʘʚʦʜʘ. ɻʣʘʚʥʳʤ ʠʜʝʦʣʦʛʦʤ, ʥʘʫʯʥʳʤ ʧʨʦʚʦʜʥʠʢʦʤ ʠ 

ʦʨʛʘʥʠʟʘʪʦʨʦʤ ʵʪʦʛʦ ʨʝʰʝʥʠʷ ʩʪʘʣ ʄ.ɸ. ʋʩʦʚ. ɽʱʝ ʨʘʥʝʝ ʥʘ ʚʦʩʪʦʢʝ ʩʪʨʘʥʳ ʙʳʣʘ 

ʩʦʟʜʘʥʘ ʠ ʦʨʛʘʥʠʟʦʚʘʥʘ ʨʘʙʦʪʘ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ. ʆʥ ʧʨʠʥʠʤʘʣ 

ʜʝʷʪʝʣʴʥʦʝ ʫʯʘʩʪʠʝ ʚ ʫʯʨʝʞʜʝʥʠʠ ʚ ʉʠʙʠʨʠ ʦʪʜʝʣʝʥʠʷ ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ, 

10 ʣʝʪ ʙʳʣ ʜʠʨʝʢʪʦʨʦʤ (ʧʨʝʜʩʝʜʘʪʝʣʝʤ) ʉʠʙʠʨʩʢʦʛʦ (ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ) 

ʦʪʜʝʣʝʥʠʷ ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ (1920-1930). 

ɺ 1921-1930 ʛʛ. ʄ.ɸ. ʋʩʦʚ ï ʛʣʘʚʥʳʡ ʢʦʥʩʫʣʴʪʘʥʪ ʪʨʝʩʪʦʚ ʉʠʙʫʛʦʣʴ, 

ʂʫʟʙʘʩʩʪʨʝʩʪ ʠ ʐʘʭʪʩʪʨʦʡ, ʚ 1926-1930 ʛʛ. ï ʩʪʘʨʰʠʡ ʛʝʦʣʦʛ ʊʝʣʴʙʝʩʩʙʶʨʦ. 

ɻʣʘʚʥʳʡ ʦʨʛʘʥʠʟʘʪʦʨ ʧʦʠʩʢʦʚʦ ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ï ʄ.ɸ. 

ʋʩʦʚ. ʊʘʢ, ʢ ʧʦʠʩʢʘʤ ʠ ʨʘʟʚʝʜʢʝ ʞʝʣʝʟʥʳʭ ʨʫʜ ʜʣʷ ʂʫʟʥʝʮʢʦʛʦ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ 

ʟʘʚʦʜʘ (1929-1931) ʠʤ ʙʳʣʠ ʧʨʠʚʣʝʯʝʥʳ ʜʝʩʷʪʢʠ ʩʪʫʜʝʥʪʦʚ, ʚʳʧʦʣʥʷʚʰʠʭ 

ʦʙʷʟʘʥʥʦʩʪʠ ʧʨʦʨʘʙʦʚ, ʛʝʦʣʦʛʦʚ ʠ ʥʘʯʘʣʴʥʠʢʦʚ ʧʘʨʪʠʡ.  

ʇʦʩʣʝ 1917 ʛʦʜʘ ʄ.ɸ. ʋʩʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʧʨʝʨʳʚʥʦ ʠ ʧʦʩʪʦʷʥʥʦ 

ʟʘʥʠʤʘʣʩʷ ʞʝʣʝʟʦʨʫʜʥʦʡ ʪʝʤʘʪʠʢʦʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʂʫʟʥʝʮʢʦʛʦ ʫʛʦʣʴʥʦʛʦ 

ʙʘʩʩʝʡʥʘ, ʚʧʣʦʪʴ ʜʦ 1928 ʛ. ʆʥ ʚʳʧʦʣʥʣ̫ ʵʢʩʧʝʨʪʠʟʫ ʅʦʚʦʩʫʜʞʝʥʩʢʠʭ ʢʦʧʝʡ (1917); 

ʠʟʫʯʘʣ ʚʦʩʪʦʯʥʫʶ ʛʨʘʥʠʮʫ ɸʥʞʝʨʦ-ʉʫʜʞʝʥʩʢʦʛʦ ʫʛʣʝʥʦʩʥʦʛʦ ʨʘʡʦʥʘ; ʧʨʦʠʟʚʝʣ 

ʵʢʩʧʝʨʪʠʟʫ ʉʫʜʞʝʥʩʢʠʭ ʢʦʧʝʡ (1918); ʠʟʫʯʘʣ ɸʥʞʝʨʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ; ʧʨʦʚʝʣ 

ʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʥʘ ʑʝʨʙʠʥʦʚʩʢʦʤ ʫʯʘʩʪʢʝ (1919); ʟʘʥʠʤʘʣʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʂʝʤʝʨʦʚʩʢʦʛʦ ʠ ʃʝʥʠʥʩʢʦʛʦ 

ʨʘʡʦʥʦʚ (1922); ʩʦʩʪʘʚʠʣ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʧʦ ʨʝʢʝ ʊʦʤʠ ʦʪ ʫʩʪʴʷ ʨʝʢʠ ɹʝʣʴʩʫ ʜʦ ʛ. ʊʦʤʩʢʘ (1923); ʧʨʦʚʦʜʠʣ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʂʠʩʝʣʝʚʩʢʦʤ, ʇʨʦʢʦʧʴʝʚʩʢʦʤ ʠ ʃʝʥʠʥʩʢʦʤ ʨʘʡʦʥʘʭ.  

ʈʠʩ. 3. ʄ.ɸ. ʋʩʦʚ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʳʡ 

ʯʣʝʥ ɸʅ ʉʉʉʈ, 1939 ʛ. 



 

 

42

 

 

ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʄ.ɸ. ʋʩʦʚ ʫʜʝʣʷʣ ʧʦʠʩʢʘʤ ʠ ʨʘʟʚʝʜʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʞʝʣʝʟʥʳʭ ʨʫʜ ʠ ʜʨʫʛʦʛʦ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʚʰʝʛʦʩʷ ʚ ʪʦ ʚʨʝʤʷ ʂʫʟʥʝʮʢʦʛʦ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʟʘʚʦʜʘ. 

ʆʥ ʦʨʛʘʥʠʟʦʚʘʣ ʠ ʚʦʟʛʣʘʚʠʣ ʚ ɻʦʨʥʦʡ ʐʦʨʠʠ ʧʦʠʩʢʦʚʳʝ ʠ ʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʙʳʣʠ 

ʦʪʢʨʳʪʳ ʥʦʚʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ; ʩʘʤ ʜʝʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʣ ʊʝʣʴʙʝʩʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʩʯʠʪʘʚʰʝʝʩʷ ʪʦʛʜʘ 

ʢʨʫʧʥʝʡʰʠʤ ʚ ʉʠʙʠʨʠ. ɺ 1934 ʛʦʜʫ ʠʤ ʙʳʣʘ ʥʘʧʠʩʘʥʘ ʨʘʙʦʪʘ çʂ ʤʝʪʦʜʠʢʝ ʧʦʠʩʢʦʚ ʞʝʣʝʟʥʳʭ ʨʫʜ ʚ ʛʦʨʥʳʭ 

ʨʘʡʦʥʘʭ ʢʨʘʷè, ʢʦʪʦʨʘʷ ʧʦʩʣʫʞʠʣʘ ʦʩʥʦʚʥʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʥʘ ʞʝʣʝʟʦʨʫʜʥʦʝ 

ʩʳʨʴʝ. 

ɺ ʧʦʩʣʝʜʫʶʱʝʝ ʚʨʝʤʷ ʫʯʝʥʳʡ ʩʘʤ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʪʠʠ ʥʝ ʚʦʟʛʣʘʚʣʷʣ, ʥʦ ʚʧʣʦʪʴ ʜʦ 1937 ʛ. 

ʦʩʫʱʝʩʪʚʣʷʣ ʥʘʫʯʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʚʩʝʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʨʘʙʦʪʘʤʠ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʤʠʪʝʪʘ, ʨʝʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʚ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʠʡ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʡ ʪʨʝʩʪ ʠ ʫʧʨʘʚʣʝʥʠʝ. ɺʩʝ ʦʩʥʦʚʥʳʝ 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʚ ʉʠʙʠʨʠ ʠ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʂʘʟʘʭʩʪʘʥʘ ʚ 1919-1938 ʛʛ. ʧʨʦʝʢʪʠʨʦʚʘʣʠʩʴ ʠ ʚʳʧʦʣʥʷʣʠʩʴ 

ʧʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ ʄ.ɸ. ʋʩʦʚʘ. ʇʦʯʪʠ ʚʩʝ ʦʪʯʝʪʳ ʠ ʠʟʜʘʥʠʷ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʛʦ ʪʨʝʩʪʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʵʪʠʭ ʣʝʪ 

ʨʝʜʘʢʪʠʨʦʚʘʣʠʩʴ ʠʤ. ʅʝʜʘʨʦʤ, ʘʢʘʜʝʤʠʢ ɺ.ɸ.ʆʙʨʫʯʝʚ ʥʘʟʚʘʣ ʵʪʠ ʛʦʜʳ ʚ ʠʩʪʦʨʠʠ ʠʟʫʯʝʥʠʷ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ 

ʢʨʘʷ çʋʩʦʚʩʢʠʤ ʧʝʨʠʦʜʦʤè. 

ʆʪʤʝʯʘʷ ʝʛʦ ʢʘʢ ʚʳʜʘʶʱʝʛʦʩʷ ʦʨʛʘʥʠʟʘʪʦʨʘ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʥʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ ʝʛʦ ʜʨʫʛʦʝ 

ʧʨʠʟʚʘʥʠʝ - ʫʯʝʥʦʛʦ. ʂʨʫʛ ʥʘʫʯʥʳʭ ʠʥʪʝʨʝʩʦʚ ʄ.ɸ. ʋʩʦʚʘ ʥʝʦʙʳʯʘʡʥʦ ʰʠʨʦʢ. ɺ ʩʧʠʩʢʝ ʝʛʦ ʧʝʯʘʪʥʳʭ ʪʨʫʜʦʚ, 

ʦʭʚʘʪʳʚʘʶʱʠʭ ʧʦʯʪʠ ʚʩʝ ʦʪʨʘʩʣʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʥʘʩʯʠʪʳʚʘʝʪʩʷ 140 ʨʘʙʦʪ. ʆʥʠ ʧʦʩʚʷʱʝʥʳ 

ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ ʛʝʦʣʦʛʠʠ, ʧʝʪʨʦʛʨʘʬʠʠ, ʧʝʪʨʦʣʦʛʠʠ, ʫʯʝʥʠʶ ʦ ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ, ʛʝʦʣʦʛʠʠ 

ʢʘʫʩʪʦʙʠʦʣʠʪʦʚ, ʨʫʜʥʦʡ ʛʝʦʣʦʛʠʠ, ʠʩʪʦʨʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ, ʪʝʢʪʦʥʠʢʝ, ʩʪʨʘʪʠʛʨʘʬʠʠ. ʐʠʨʦʢʦ ʠʟʚʝʩʪʥʘ ʝʛʦ 

çʇʫʣʴʩʘʮʠʦʥʥʘʷ ʪʝʦʨʠʷ ʨʘʟʚʠʪʠʷ ɿʝʤʣʠè, ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʫ ʛʝʦʣʦʛʦʚ ʥʘ XVII 

ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʢʦʥʛʨʝʩʩʝ (1937). 

ʄʥʦʛʠʝ ʨʘʙʦʪ rʄ.ɸ. ʋʩʦʚʘ ʧʦʩʚʷʱʝʥʳ ʠʟʫʯʝʥʠʶ ʠ ʦʩʚʦʝʥʠʶ ʂʫʟʥʝʮʢʦʛʦ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʙʘʩʩʝʡʥʘ, 

ʩʪʘʪʴʠ ʠ ʤʦʥʦʛʨʘʬʠʠ ʧʦ ʦʙʱʝʡ ʪʝʢʪʦʥʠʢʝ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʳʤʠ ʙʳʣʠ ʨʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʚʝʩʴʤʘ ʩʣʦʞʥʦʤʫ 

ʚʦʧʨʦʩʫ - ʪʝʢʪʦʥʠʢʝ ʚʘʞʥʝʡʰʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʡʦʥʦʚ ʂʫʟʥʝʮʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʯʪʦ ʧʦʟʜʥʝʝ ʦʢʘʟʘʣʦ ʥʝʦʮʝʥʠʤʫʶ 

ʫʩʣʫʛʫ ʧʨʠ ʚʩʢʨʳʪʠʠ ʠ ʨʘʟʨʘʙʦʪʢʝ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʧʣʘʥʦʚ, ʨʘʟʨʝʟʦʚ ʠ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʧʦʟʚʦʣʠʣʦ ʄ.ɸ. ʋʩʦʚʫ ʩʦʟʜʘʪʴ ʩʪʨʦʡʥʫʶ ʦʙʱʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʬʦʨʤ 

ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʫʛʣʝʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʡ ʂʫʟʙʘʩʩʝ ʠ ʜʨʫʛʠʭ 

ʫʛʣʝʥʦʩʥʳʭ ʙʘʩʩʝʡʥʦʚ. 

ɿʥʘʢʦʚʳʤ ʪʘʢʞʝ ʧʦ ʧʨʘʚʫ ʩʯʠʪʘʶʪʩʷ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʧʝʪʨʦʛʝʥʝʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʄ.ɸ. ʋʩʦʚʘ, 

ʧʦʩʚʷʱʝʥʥʳʝ ʦʧʠʩʘʥʠʶ ʦʪʜʝʣʴʥʳʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʉʠʙʠʨʠ. ʄ.ɸ. ʋʩʦʚ ʨʘʟʨʘʙʦʪʘʣ ʠʜʝʶ ʨʘʩʯʣʝʥʝʥʠʷ 

ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ʥʘ ʬʘʮʠʠ ʠ ʬʘʟʳ. ʋʯʝʥʠʝ ʄ.ɸ. ʋʩʦʚʘ ʦ ʬʘʮʠʷʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʝʛʦ 

ʪʝʦʨʠʝʡ ʦʙʨʘʟʦʚʘʥʠʷ ʵʤʘʥʘʮʠʦʥʥʳʭ ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʧʦʜ ʢʦʪʦʨʳʤʠ ʦʥ ʧʦʥʠʤʘʣ ʨʫʜʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʩʦʟʜʘʥʥʳʝ ʚʩʝʤʠ ʛʦʨʷʯʠʤʠ ʨʘʩʪʚʦʨʘʤʠ. 

ʈʠʩ. 4. ʅʘʜʛʨʦʙʥʳʡ ʢʘʤʝʥʴ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ ʤʦʛʠʣʝ ʄ.ɸ. ʋʩʦʚʘ ʚ 2012 

ʛʦʜʫ ʥʘ ʖʞʥʦʤ ʢʣʘʜʙʠʱʝ (ʛ. ʊʦʤʩʢ) 



 

 

43 

 
ʇʣʝʥʘʨʥʳʝ ʜʦʢʣʘʜʳ 

ʆʩʥʦʚʥʳʝ ʠʜʝʠ ʄ.ɸ. ʋʩʦʚʘ ʧʦ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʣʦʛʠʠ 

ʦʪʨʘʟʠʣʠʩʴ ʚ ʨʘʙʦʪʝ çʌʘʟʳ ʠ ʮʠʢʣʳ ʪʝʢʪʦʛʝʥʝʟʘ ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʷè (1936). ʏʝʨʝʜʦʚʘʥʠʝ ʚʦʩʭʦʜʷʱʠʭ ʠ ʥʠʩʭʦʜʷʱʠʭ 

ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʜʝʣʝʥʠʶ ʦʩʘʜʦʯʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʪʝʣʘ, ʥʝʩʫʱʠʝ ʪʦʣʴʢʦ ʠʤ 

ʩʚʦʡʩʪʚʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʣʠʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʠ 

ʢʦʤʧʣʝʢʩʝ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʀʩʭʦʜʷ ʠʟ ʦʙʱʠʭ ʟʘʜʘʯ ʨʘʟʚʠʪʠʷ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʄ.ɸ. ʋʩʦʚ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʚʦʝʡ ʞʠʟʥʠ 

ʫʜʝʣʷʣ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ ʨʘʟʨʘʙʦʪʢʝ ʦʙʱʝʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ 

ʛʝʦʣʦʛʠʠ. ʆʩʥʦʚʥʳʤ ʠʪʦʛʦʤ ʝʛʦ ʨʘʙʦʪ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʙʳʣʘ 

çʛʝʦʪʝʢʪʦʥʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʩʘʤʦʨʘʟʚʠʪʠʷ ɿʝʤʣʠè, ʛʣʘʚʥʳʝ 

ʧʦʣʦʞʝʥʠʷ ʢʦʪʦʨʦʡ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʝʛʦ ʢʘʧʠʪʘʣʴʥʦʡ ʤʦʥʦʛʨʘʬʠʠ 

ʧʦ ʬʘʟʘʤ ʠ ʮʠʢʣʘʤ ʪʝʢʪʦʛʝʥʝʟʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. 

ɺ 1932 ʛ. ʄ.ɸ. ʋʩʦʚ ʙʳʣ ʠʟʙʨʘʥ ʯʣʝʥʦʤ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʤ 

ɸʅ ʉʉʉʈ. ɺ 1934 ʛ. ʄ.ɸ. ʋʩʦʚʫ ʙʳʣʘ ʧʨʠʩʚʦʝʥʘ ʫʯʝʥʘʷ ʩʪʝʧʝʥʴ 

ʜʦʢʪʦʨʘ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʙʝʟ ʟʘʱʠʪʳ ʜʠʩʩʝʨʪʘʮʠʠ. 

ɺ 1938 ʛ. ʫʯʝʥʳʡ ʧʝʨʝʝʭʘʣ ʚ ʄʦʩʢʚʫ, ʛʜʝ ʙʳʣ ʥʘʟʥʘʯʝʥ ʜʠʨʝʢʪʦʨʦʤ 

ɺʩʝʩʦʶʟʥʦʛʦ (ʥʳʥʝ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ) ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ (ɺʀʄʉ). ʅʘ ʵʪʦʤ ʧʦʩʪʫ ʦʥ 

ʦʩʪʘʚʘʣʩʷ ʜʦ ʠʟʙʨʘʥʠʷ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʣʝʥʳ ɸʅ ʉʉʉʈ (1939). 

ʇʝʜʘʛʦʛʠʯʝʩʢʘʷ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʠ 

ʦʨʛʘʥʠʟʘʪʦʨʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʄ.ɸ. ʋʩʦʚʘ ʩʦʯʝʪʘʣʘʩʴ ʩ ʙʦʣʴʰʦʡ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʨʘʙʦʪʦʡ. ʆʥ ʙʳʣ ʙʝʩʩʤʝʥʥʳʤ ʜʝʧʫʪʘʪʦʤ ʊʦʤʩʢʦʛʦ 

ʛʦʨʩʦʚʝʪʘ, ʯʣʝʥʦʤ ʧʣʝʥʫʤʘ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʡʠʩʧʦʣʢʦʤʘ ʠ 

ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʦʙʣʠʩʧʦʣʢʦʤʘ. 

ɽʱʝ ʧʨʠ ʞʠʟʥʠ ʫʯʝʥʦʛʦ, ʢʦʛʜʘ ʦʪʤʝʯʘʣʦʩʴ 25-ʣʝʪʠʝ ʝʛʦ 

ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʣʠʮʘ ɹʫʪʢʝʝʚʩʢʘʷ ʛ. ʊʦʤʩʢʘ ʙʳʣʘ ʧʝʨʝʠʤʝʥʦʚʘʥʘ ʚ çʫʣʠʮʫ ʧʨʦʬʝʩʩʦʨʘ 

ʄ.ɸ. ʋʩʦʚʘè. 

ʋʤʝʨ ʄʠʭʘʠʣ ɸʥʪʦʥʦʚʠʯ ʋʩʦʚ 26 ʠʶʣʷ 1939 ʛ. ʥʘ ʢʫʨʦʨʪʝ ɹʝʣʦʢʫʨʠʭʘ ʥʘ ɸʣʪʘʝ. 

ʇʦʩʣʝ ʩʤʝʨʪʠ ʄ.ɸ. ʋʩʦʚʘ ʫ ʟʜʘʥʠʷ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ (ʥʳʥʝ ʫʥʠʚʝʨʩʠʪʝʪʘ) ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʙʶʩʪ ʫʯʝʥʦʛʦ. ɺ 2012 ʛʦʜʫ ʥʘ ʖʞʥʦʤ ʢʣʘʜʙʠʱʝ ʛ. ʊʦʤʩʢʘ ʙʳʣ 

ʫʩʪʘʥʦʚʣʝʥ ʥʘʜʛʨʦʙʥʳʡ ʢʘʤʝʥʴ. 

 

ʈʠʩ. 5. ʇʘʤʷʪʥʠʢ ʄ.ɸ. ʋʩʦʚʫ ʫ 

ʟʜʘʥʠʷ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʊʦʤʩʢʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 



ʉ ʝ ʢ ʮ ʠ  ̫1 
 

ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ ʀ ʈɽɻʀʆʅɸʃʔʅɸʗ 

ɻɽʆʃʆɻʀʗ 

 
ʂʃɸʉʉʀʌʀʂɸʎʀʀ ʂɸʈʉʊʆɺʓʍ ʇɽʑɽʈ ʀ ʇʆʃʆʉʊɽʁ ʅɸ ʇʈʀʄɽʈɽ ʆɹʒɽʂʊʆɺ 
ɿɸɹɸʁʂɸʃʔʉʂʆɻʆ ʂʈɸʗ ɹɸʁʂɸʃʆ-ʉʊɸʅʆɺʆʁ ʉʇɽʃɽʆʃʆɻʀʏɽʉʂʆʁ ʉʊʈɸʅʓ 

ɽ.ɽ. ɹʘʨʘʙʘʰʝʚʘ, ʉ.ʀ. ʉʪʘʩʝʥʢʦ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ɽ.ɽ. ɹʘʨʘʙʘʰʝʚʘ 

ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʏʠʪʘ, ʈʦʩʩʠʷ 

 
ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʟʚʝʩʪʥʦ ʙʦʣʝʝ 50 ʧʝʱʝʨ ʦʙʱʝʡ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʩʚʳʰʝ 5000 ʤ ʠ ʛʣʫʙʠʥʘʤʠ ʜʦ 100-150 ʤ, ʦʪʥʦʩʠʤʳʭ ʢ ɿʘʙʘʡʢʘʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ɹʘʡʢʘʣʦ-

ʉʪʘʥʦʚʦʡ ʩʧʝʣʝʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʘʥʳ[2]. ʇʦʟʜʥʝʝ ɺ.ʅ. ɼʫʙʣʷʥʩʢʠʡ (1999) ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʩʚʦʜʢʠ ʠʟʫʯʝʥʥʦʩʪʠ 

ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ ʦʙʦʩʦʙʣʝʥʥʦ ʚʳʜʝʣʠʣ ɿʘʙʘʡʢʘʣʴʩʢʫʶ ʩʧʝʣʝʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʚʠʥʮʠʶ[1]. 

ʉʧʝʣʝʦʣʦʛʠʷ, ʢʘʢ ʥʘʫʢʘ, ʚʦʟʥʠʢʣʘ ʥʘ ʩʪʳʢʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ (ʦʙʱʘʷ ʛʝʦʣʦʛʠʷ, ʛʠʜʨʦʛʝʦʣʦʛʠʷ, 

ʛʝʦʤʦʨʬʦʣʦʛʠʷ), ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ (ʛʠʜʨʦʣʦʛʠʷ, ʢʣʠʤʘʪʦʣʦʛʠʷ, ʧʦʯʚʦʚʝʜʝʥʠʝ, ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʝ, 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʷ), ʙʠʦʣʦʛʠʯʝʩʢʠʭ (ʙʦʪʘʥʠʢʘ, ʟʦʦʣʦʛʠʷ) ʠ ʘʥʪʨʦʧʦʣʦʛʠʯʝʩʢʠʭ (ʘʨʭʝʦʣʦʛʠʷ, ʘʥʪʨʦʧʦʣʦʛʠʷ, 

ʤʝʜʠʮʠʥʘ, ʩʧʦʨʪ) ʩʦʩʪʘʚʣʷʶʱʠʭ.  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʧʝʣʝʦʛʝʥʝʟʘ (ʧʨʦʠʩʭʦʞʜʝʥʠʷ) ʧʝʱʝʨʳ ʙʳʚʘʶʪ ʠʩʢʫʩʩʪʚʝʥʥʳʝ (ʘʥʪʨʦʧʦʛʝʥʥʳʝ) ʠ 

ʝʩʪʝʩʪʚʝʥʥʳʝ. ʂ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʦʙʲʝʢʪʘʤ, ʩʦʟʜʘʥʥʳʤ ʨʫʢʘʤʠ ʯʝʣʦʚʝʢʘ, ʦʪʥʦʩʷʪʩʷ ʢʘʪʘʢʦʤʙʳ, ʢʘʤʝʥʦʣʦʤʥʠ 

(ʄʦʩʢʦʚʩʢʠʝ, ʉʴʷʥʩʢʠʝ, ɺʦʣʦʜʘʨʩʢʠʝ, ʂʝʨʯʠʥʩʢʠʝ ʠ ʜʨ.), ʧʦʜʟʝʤʥʳʝ ʛʦʨʦʜʘ ʠ ʭʨʘʤʳ (ʏʫʬʫʪ-ʂʘʣʝ (ɹʘʭʯʠʩʘʨʘʡ, 

ʂʨʳʤ), ʂʠʝʚʩʢʘʷ ʇʝʯʝʨʩʢʘʷ ʣʘʚʨʘ ʠ ʜʨ.), ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʟʝʤʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ. 

ɽʩʪʝʩʪʚʝʥʥʳʝ ʧʝʱʝʨʳ, ʚ ʚʠʜʝ ʨʘʟʣʠʯʥʳʭ ʧʦʣʦʩʪʝʡ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʘʢ ʚ ʢʘʨʩʪʫʶʱʠʭʩʷ ï 

ʚʳʱʝʣʘʯʠʚʘʝʤʳʭ ʧʦʨʦʜʘʭ, ʪʘʢ ʠ ʥʝʢʘʨʩʪʫʶʱʠʭʩʷ - ʩʚʷʟʘʥʥʳʭ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ (ʩʢʨʳʪʳʝ ʠʣʠ ʠʤʝʶʱʠʝ ʜʦʩʪʫʧ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʥʝʙʦʣʴʰʠʝ ʧʦʣʦʩʪʠ, ʥʠʰʠ, ʪʨʝʱʠʥʳ, ʨʘʟʣʦʤʳ ʠ ʩʙʨʦʩʳ ʚ ʛʨʘʥʠʪʘʭ, ʙʘʟʘʣʴʪʘʭ, ʜʠʦʨʠʪʘʭ ʠ ʧʨʦʯʠʭ 

ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʚ ʚʦʜʝ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ) ʠ ʚʫʣʢʘʥʠʯʝʩʢʠʤʠ (ʪʦʥʥʝʣʠ ʠ ʢʦʨʠʜʦʨʳ ʚ ʟʘʩʪʳʚʰʠʭ ʣʘʚʦʚʳʭ ʧʦʪʦʢʘʭ) 

ʧʨʦʮʝʩʩʘʤʠ, ʧʦʨʦʜʘʭ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʝʱʝʨʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʷʪʴ ʛʨʫʧʧ - ʪʝʢʪʦʥʠʯʝʩʢʠʝ, ʵʨʦʟʠʦʥʥʳʝ, ʣʝʜʦʚʳʝ, 

ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʠ ʢʘʨʩʪʦʚʳʝ. 

Cʧʝʣʝʦʣʦʛʠʷ, ʢʘʢ ʥʘʫʢʘ, ʚ ʦʩʥʦʚʥʦʤ, ʟʘʥʠʤʘʝʪʩʷ ʢʘʨʩʪʦʚʳʤʠ ʧʝʱʝʨʘʤʠ. ɼʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʨʩʪʦʚʳʭ 

ʧʝʱʝʨ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ: 1) ʢʘʨʩʪʫʶʱʠʭʩʷ ʧʦʨʦʜ, 2) ʪʨʝʱʠʥ ʚ ʪʦʣʱʝ ʤʘʩʩʠʚʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʧʦʜʚʠʞʝʢ ʠ 3) ʘʛʨʝʩʩʠʚʥʳʭ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚʦʜ. ʅʘ ʵʪʠ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʣʦʢʘʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʤʘʪʘ ʠ ʨʝʣʴʝʬʘ. ʕʪʦ ʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ ʨʘʟʣʠʯʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ.  

ʆʩʥʦʚʥʳʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʢʘʨʩʪʦʚʳʭ ʧʝʱʝʨ ʷʚʣʷʶʪʩʷ ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʨʦʧʘʩʪʠ, ʰʘʭʪʳ 

ʠ ʢʦʣʦʜʮʳ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʥʘʢʣʦʥʥʳʝ ʧʝʱʝʨʳ, ʟʘʣʳ, ʣʘʙʠʨʠʥʪʳ. ʕʪʠ ʵʣʝʤʝʥʪʳ ʚʦʟʥʠʢʘʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ 

ʥʘʨʫʰʝʥʠʡ ʚ ʪʦʣʱʝ ʢʘʨʩʪʫʶʱʝʛʦʩʷ ʤʘʩʩʠʚʘ.  

ʂʣʘʩʩʠʬʠʢʘʮʠʝʡ ʧʦʜʟʝʤʥʳʭ ʧʦʣʦʩʪʝʡ ʨʘʥʝʝ ʟʘʥʠʤʘʣʠʩʴ ɻ. ʂʠʨʣ (1924), ʌ. ɹʫʙʣʝʡʥʠʢʦʚ (1953), ɻ. 

ʄʘʢʩʠʤʦʚʠʯ (1963), X. ʊʨʠʤʤʝʣʴ (1968), ʃ. ʄʘʨʫʘʰʚʠʣʠ (1973), ʊ. ʈʘʪʛʝʙʝʨ (1980), ʂ. ʂʠʨʤʘʥ (1982), ʅ. ɹʘʡʪ 

(1983), ʈ. ʉʴʸʙʝʨʛ ʠ ʜʨ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʦʡ ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ɺ.ʅ. ɼʫʙʣʷʥʩʢʦʛʦ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ 

ʧʦʜʟʝʤʥʳʝ ʧʦʣʦʩʪʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 2 ʛʨʫʧʧʳ (ʝʩʪʝʩʪʚʝʥʥʳʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʧʦʣʦʩʪʠ), 3 ʢʣʘʩʩʘ ʧʦ ʠʩʪʦʯʥʠʢʫ 

ʵʥʝʨʛʠʠ ʧʦʣʦʩʪʝʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ (ʵʥʜʦʛʝʥʥʳʝ, ʵʢʟʦʛʝʥʥʳʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ), 14 ʧʦʜʢʣʘʩʩʦʚ ʧʦ ʭʘʨʘʢʪʝʨʫ 

ʧʝʨʝʤʝʱʝʥʠʷ ʚʝʱʝʩʪʚʘ ʠ 27 ʪʠʧʦʚ ʧʦ ʦʩʥʦʚʥʦʤʫ ʧʨʦʮʝʩʩʫ, ʧʨʠʚʦʜʷʱʝʤʫ ʢ ʝʝ ʦʙʨʘʟʦʚʘʥʠʶ [1]. ʂʣʘʩʩʠʬʠʢʘʮʠʷ 

ʚʢʣʶʯʘʝʪ ʪʦʣʴʢʦ ʤʦʥʦʛʝʥʝʪʠʯʝʩʢʠʝ (ʦʙʨʘʟʦʚʘʥʥʳʝ ʦʜʥʠʤ ʚʝʜʫʱʠʤ ʧʨʦʮʝʩʩʦʤ) ʧʦʣʦʩʪʠ, ʭʦʪʷ ʚ ʧʨʠʨʦʜʝ, 

ʟʘʯʘʩʪʫʶ ʧʨʠʩʫʪʩʪʚʫʶʪ ʙʦʣʝʝ ʩʣʦʞʥʳʝ, ʧʦʣʠʛʝʥʝʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ.  

ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʦʧʠʩʘʥʠʷ ʧʝʱʝʨ ʥʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʧʳʪʢʘ ʩʦʟʜʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʩ ʫʯʝʪʦʤ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ, ʛʝʥʝʪʠʯʝʩʢʠʭ, ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ, 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ, ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʧʦ ʩʪʝʧʝʥʠ ʥʝʦʙʭʦʜʠʤʦʡ ʦʭʨʘʥʳ ʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

I. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ: 

ʘ) ʧʝʱʝʨʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʛʦʨʥʳʭ ʤʘʩʩʠʚʘʭ (ʙʝʟ ʩʧʫʩʢʘ, ʚʦʟʤʦʞʝʥ ʧʦʜʲʝʤ); ʙ) ʧʝʱʝʨʳ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʛʣʫʙʠʥʝ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ (ʩʦ ʩʧʫʩʢʦʤ); ʚ) ʩʤʝʰʘʥʥʳʝ ʠʣʠ ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ ʧʝʱʝʨʳ (ʚ ʥʘʣʠʯʠʠ 

ʢʘʢ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʚʦʜʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʘʢ ʠ ʩʧʫʩʢ ʚ ʥʠʞʥʠʝ ʛʦʨʠʟʦʥʪʳ). 

ʇʦ ʘʤʧʣʠʪʫʜʘʤ ʛʣʫʙʠʥ: ʘ) ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʝ ʧʝʱʝʨʳ (ʛʣʫʙʠʥʳ 1-10 ʤ); ʙ) ʧʝʱʝʨʳ ʩʨʝʜʥʝʡ ʛʣʫʙʠʥʳ 

(ʛʣʫʙʠʥʳ 10-50 ʤ); ʚ) ʛʣʫʙʦʢʠʝ ʧʝʱʝʨʳ (ʛʣʫʙʠʥʳ 50-100 ʤ); ʛ) ʩʚʝʨʭʛʣʫʙʦʢʠʝ ʧʝʱʝʨʳ (ʛʣʫʙʠʥʳ ʙʦʣʝʝ 100ʤ). 

ʇʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ: ʘ) ʤʘʣʳʝ ʧʝʱʝʨʳ, ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʜʦ 10 ʤ; ʙ) ʩʨʝʜʥʠʝ ʧʝʱʝʨʳ, 

ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 10-100 ʤ; ʚ) ʢʨʫʧʥʳʝ ʧʝʱʝʨʳ ʚ ʚʠʜʝ ʧʦʜʟʝʤʥʳʭ ʣʘʙʠʨʠʥʪʦʚ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 100-1000 ʤ; ʛ) 

ʛʠʛʘʥʪʩʢʠʝ ʧʝʱʝʨʳ ʚ ʚʠʜʝ ʧʦʜʟʝʤʥʳʭ ʣʘʙʠʨʠʥʪʦʚ, ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʩʚʳʰʝ 1000 ʤ. 

ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʟʘʣʦʚ ʠ ʦʪʚʝʪʚʣʝʥʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʝʱʝʨʘʭ: ʘ) ʤʦʥʦʵʣʝʤʝʥʪʥʳʝ; ʙ) ʧʦʣʠʵʣʝʤʝʥʪʥʳʝ. 

ʇʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ: ʘ) ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ; ʙ) ʚʝʨʪʠʢʘʣʴʥʳʝ; ʚ) ʥʘʢʣʦʥʥʳʝ; 

ʇʦ ʥʘʧʨʘʚʣʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʦʮʝʩʩʦʚ: ʘ) ʥʠʩʭʦʜʷʱʠʝ; ʙ) ʚʦʩʭʦʜʷʱʠʝ. 

ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʧʦʜʟʝʤʥʳʭ ʫʨʦʚʥʝʡ: ʘ) ʦʜʥʦʫʨʦʚʥʝʚʳʝ; ʙ) ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ. 

II. ɻʝʥʝʪʠʯʝʩʢʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ: 
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

1. ʇʦ ʩʦʩʪʘʚʫ ʧʦʨʦʜ, ʚ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʫʩʪʦʪʳ: ʘ) ʚ ʧʦʨʦʜʘʭ ʵʥʜʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

(ʙʘʟʘʣʴʪʳ, ʛʨʘʥʠʪʳ, ʛʥʝʡʩʳ ʠ ʜʨ.); ʙ) ʚ ʧʦʨʦʜʘʭ ʵʢʟʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʠʟʚʝʩʪʥʷʢʠ, ʜʦʣʦʤʠʪʳ, ʧʝʩʯʘʥʠʢʠ ʠ 

ʜʨ.). 

2. ʇʦ ʬʘʢʪʦʨʫ ʦʙʨʘʟʦʚʘʥʠʷ: ʘ) ʧʝʱʝʨʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʢʘʨʩʪʦʚʳʝ ʧʦʣʦʩʪʠ, ʦʙʨʫʰʝʥʠʷ, 

ʧʫʩʪʦʪʳ ʠ ʜʨ.); ʙ) ʧʝʱʝʨʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ (ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ) ʧʨʦʠʩʭʦʞʜʝʥʠʷ; ʚ) ʝʩʪʝʩʪʚʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, 

çʫʣʫʯʰʝʥʥʳʝè ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ. 

III. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ: 

ʇʦ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʫ: ʘ) ʧʝʱʝʨʳ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʩʨʝʜʥʝʛʦʜʦʚʳʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʥʫʪʨʠ ʧʦʣʦʩʪʝʡ (ʪʝʧʣʳʝ); ʙ) ʧʝʱʝʨʳ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʩʨʝʜʥʝʛʦʜʦʚʳʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʥʫʪʨʠ ʧʦʣʦʩʪʝʡ (ʭʦʣʦʜʥʳʝ); ʚ) ʧʝʱʝʨʳ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʚ ʪʝʯʝʥʠʝ 

ʛʦʜʘ (ʩʤʝʰʘʥʥʳʝ). 

ʇʦ ʥʘʣʠʯʠʶ ʥʘʪʝʯʥʳʭ ʬʦʨʤ (ʥʘʪʝʢʠ, ʩʪʘʣʘʢʪʠʪʳ, ʩʪʘʣʘʛʤʠʪʳ, ʩʪʘʣʘʛʥʘʪʳ): ʘ) ʧʝʱʝʨʳ, ʠʤʝʶʱʠʝ 

ʣʝʜʷʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ; ʙ) ʧʝʱʝʨʳ, ʠʤʝʶʱʠʝ ʤʠʥʝʨʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ; ʚ) ʧʝʱʝʨʳ, ʠʤʝʶʱʠʝ ʣʝʜʷʥʳʝ ʠ 

ʤʠʥʝʨʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ (ʩʤʝʰʘʥʥʳʝ). 

IV. ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ:  

ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʧʨʠʨʦʜʥʦʡ ʟʦʥʝ: ʘ) ʧʝʱʝʨʳ ʛʦʨʥʳʭ ʦʙʣʘʩʪʝʡ; ʙ) ʧʝʱʝʨʳ ʩʪʝʧʥʳʭ ʦʙʣʘʩʪʝʡ; ʚ) ʧʝʱʝʨʳ 

ʪʘʝʞʥʳʭ ʦʙʣʘʩʪʝʡ. 

ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ: ʘ) ʧʝʱʝʨʳ ʪʨʦʧʠʯʝʩʢʠʭ ʟʦʥ; ʙ) ʧʝʱʝʨʳ ʛʫʤʠʜʥʳʭ ʟʦʥ; ʚ) ʧʝʱʝʨʳ 

ʘʨʠʜʥʳʭ ʟʦʥ; ʛ) ʧʝʱʝʨʳ ʧʦʣʷʨʥʳʭ ʟʦʥ. 

V. ʉʪʝʧʝʥʴ ʘʥʪʨʦʧʦʣʦʛʠʯʝʩʢʦʡ ʠʟʫʯʝʥʥʦʩʪʠ:  

1.) ʇʝʱʝʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʨʝʚʥʠʤ ʯʝʣʦʚʝʢʦʤ ʚ ʢʘʯʝʩʪʚʝ ʞʠʣʠʱ;  

2) ʇʝʱʝʨʳ, ʥʝ ʠʤʝʶʱʠʝ ʘʥʪʨʦʧʦʣʦʛʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ, ʪʦʣʴʢʦ ʧʨʠʨʦʜʥʳʡ ʬʘʢʪʦʨ. 

ʉʪʝʧʝʥʴ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ (ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ):  

1) ʇʝʱʝʨʳ, ʩ ʥʝʥʘʨʫʰʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ;  

2) ʇʝʱʝʨʳ, ʠʤʝʶʱʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ;  

3) ʇʝʱʝʨʳ ʩ ʫʛʨʦʞʘʶʱʝʡ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ. 

VI. ʉʪʝʧʝʥʴ ʜʦʩʪʫʧʥʦʩʪʠ:  

1) ʃʝʛʢʦʜʦʩʪʫʧʥʳʝ ʯʘʩʪʦ ʧʦʩʝʱʘʝʤʳʝ ʧʝʱʝʨʳ, ʥʝ ʪʨʝʙʫʶʱʠʝ ʩʧʝʣʝʦʣʦʛʠʯʝʩʢʦʝ ʩʥʘʨʷʞʝʥʠʝ;  

2) ɼʦʩʪʫʧʥʳʝ ʯʘʩʪʦ ʧʦʩʝʱʘʝʤʳʝ ʧʝʱʝʨʳ, ʪʨʝʙʫʶʱʠʝ ʩʧʝʣʝʦʣʦʛʠʯʝʩʢʦʝ ʩʥʘʨʷʞʝʥʠʝ;  

3) ʊʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʧʝʱʝʨʳ, ʪʨʝʙʫʶʱʠʝ ʩʧʝʣʝʦʣʦʛʠʯʝʩʢʦʝ ʩʥʘʨʷʞʝʥʠʝ, ʪʦʣʴʢʦ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʣʠ 

ʩʧʦʨʪʩʤʝʥʦʚ-ʩʧʝʣʝʦʣʦʛʦʚ;  

4) ɺʝʩʴʤʘ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʧʝʱʝʨʳ ʩ ʫʛʨʦʟʦʡ ʜʣʷ ʞʠʟʥʠ, ʪʦʣʴʢʦ ʜʣʷ ʩʧʝʮʠʘʣʴʥʦ ʦʙʦʨʫʜʦʚʘʥʥʳʭ 

ʧʦʩʝʱʝʥʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʩʧʝʮʢʦʥʪʨʦʣʝ. 

VII. ɿʥʘʯʠʤʦʩʪʴ ʦʙʲʝʢʪʘ, ʢʘʢ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ:  

1) ʇʝʱʝʨʳ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ;  

2) ʇʝʱʝʨʳ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ;  

3) ʇʝʱʝʨʳ ʚʩʝʤʠʨʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

VIII. ʉʪʝʧʝʥʴ ʥʝʦʙʭʦʜʠʤʦʡ ʦʭʨʘʥʳ:  

1) ʆʭʨʘʥʘ ʤʝʩʪʥʳʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ;  

2) ʆʭʨʘʥʘ ʬʝʜʝʨʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ;  

3) ʆʭʨʘʥʘ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ; 

4) ʆʭʨʘʥʘ ʆʆʅ. 

ʉʦʛʣʘʩʥʦ ʧʨʝʜʣʦʞʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘʤʠ ʦʧʠʩʘʥʳ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʩʧʝʣʝʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ 

ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ, ʘ ʠʤʝʥʥʦ, ʧʝʱʝʨʳ ʍʵʵʪʵʡ, ʉʦʢʪʫʡ-ʄʠʣʦʟʘʥʩʢʠʝ ʧʝʱʝʨʳ, ʐʠʣʢʠʥʩʢʘʷ ʧʝʱʝʨʘ, ɼʦʣʛʘʥʩʢʘʷ 

ʷʤʘ, ʄʘʥʛʫʪʩʢʘʷ ʧʝʱʝʨʘ. ʕʪʠ ʦʧʠʩʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ ʠ ʧʨʘʚʠʣʴʥʦ ʦʮʝʥʠʪʴ ʚʩʝ ʘʩʧʝʢʪʳ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ.  

 
ʃʠʪʝʨʘʪʫʨʘ 

 
1. ɼʫʙʣʷʥʩʢʠʡ ɺ.ʅ. ɿʘʥʠʤʘʪʝʣʴʥʘʷ ʩʧʝʣʝʦʣʦʛʠʷ: ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʘʷ ʣʠʪʝʨʘʪʫʨʘ. - ʏʝʣʷʙʠʥʩʢ: çʋʨʘʣ LTDè, 2000. 

ï 528 ʩ.  
2. ʏʠʢʠʰʝʚ ɸ.ɻ. ʇʝʱʝʨʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʉʉʈ. ï ʄ.: ʅʘʫʢʘ, 1973. ï 236 ʩ. 

 
ʅɽʂʆʊʆʈʓɽ ʇʈɽɼʉʊɸɺʀʊɽʃʀ ʈʆɼɸ AURILA ʀɿ ʄʀʆʎɽʅʆɺʓʍ ʆʊʃʆɾɽʅʀʁ  

ʖɾʅʆʁ ʋʂʈɸʀʅʓ  
ʆ.ɺ. ɹʦʥʜʘʨʴ, ʂ.ɺ. ʉʦʣʦʤʢʦ  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ʆ.ɺ. ɹʦʥʜʘʨʴ 
ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʆʣʝʩʷ ɻʦʥʯʘʨʘ, ʛ. ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ, 

ʋʢʨʘʠʥʘ 

 
ʆʩʪʨʘʢʦʜʳ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʦʨʪʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʛʨʫʧʧ ʠʩʢʦʧʘʝʤʦʡ ʬʘʫʥʳ ʜʣʷ ʨʘʩʯʣʝʥʝʥʠʷ ʠ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʤʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʖʞʥʦʡ ʋʢʨʘʠʥʳ. ʀʟ ʦʙʱʝʛʦ ʨʦʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʦʩʪʨʘʢʦʜʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʤʠʦʮʝʥʘ ʯʘʩʪʳʤʠ ʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Aurila Pokorny, ʧʦʷʚʣʝʥʠʝ ʠ ʠʩʯʝʟʥʦʚʝʥʠʝ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʚʘʞʥʦʝ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʠ ʢʦʨʨʝʣʷʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ [1], ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʟʦʥʘʣʴʥʳʭ ʰʢʘʣ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʤʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʇʘʨʘʪʝʪʠʩʘ [10, 11]. ʎʝʣʳʡ ʨʷʜ ʚʠʜʦʚ ʵʪʦʛʦ ʨʦʜʘ ʤʦʥʦʛʨʘʬʠʯʝʩʢʠ ʦʧʠʩʘʥ ʨʘʥʝʝ [2, 4, 6-9, 

12 ʠ ʜʨ.] ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʤʫ ʘʩʧʝʢʪʫ ʠʟʫʯʝʥʠʷ ʦʩʪʨʘʢʦʜ ʤʠʦʮʝʥʘ ɺʦʩʪʦʯʥʦʛʦ ʇʘʨʘʪʝʪʠʩʘ 

ʧʦʩʚʷʱʝʥʦ ʢʨʘʡʥʝ ʤʘʣʦ ʨʘʙʦʪ [4, 5].  

ʅʘʤʠ ʜʘʥʳ ʦʧʠʩʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʦʩʪʨʘʢʦʜ ʨʦʜʘ Aurila, ʠʟʫʯʝʥʥʳʭ ʧʨʠ ʙʦʣʴʰʠʭ ʫʚʝʣʠʯʝʥʠʷʭ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ (ʨʠʩ. 1, 2).  

ʄʦʥʦʛʨʘʬʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʦʩʪʨʘʢʦʜ ʚʳʧʦʣʥʝʥʦ ʩʦʛʣʘʩʥʦ [3]. ʀʟʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ ʭʨʘʥʷʪʩʷ ʚ ʢʦʣʣʝʢʮʠʠ 

ʅʀʀ ʛʝʦʣʦʛʠʠ ɼʅʋ. ʌʘʫʥʘ ʩʬʦʪʦʛʨʘʬʠʨʦʚʘʥʘ ʚ ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʋʢʨɼɻʈʀ ʧʨʠ ʧʦʤʦʱʠ 

ʨʘʩʪʨʦʚʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʈʕʄʄɸ 102-02, ʟʘʚʦʜ SELMI (ʬʦʪʦʛʨʘʬʠʨʦʚʘʣ ʉ.ʀ. ʆʚʝʯʢʦ). 

 

 
ʈʠʩ. 1 Aurila  angularis (Schneider): ʘ ï ʧʨʘʚʘʷ ʩʪʚʦʨʢʘ ʩ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ, ʭ 100,  ʙ ï ʧʨʘʚʘʷ  ʩʪʚʦʨʢʘ ʩ 

ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ, ʭ 100 

 

ʉʝʤʝʡʩʪʚʦ Hemicytheridae Puri, 1953 

ʇʦʜʩʝʤʝʡʩʪʚʦ Hemicytherinae Puri, 1953 

ʊʨʠʙʘ Aurilini  Puri, 1974 

ʈʦʜ Aurila Pokorny, 1955 

Aurila angularis (Schneider) 

1953. Cythereis angularis Schneider: ʐʥʝʡʜʝʨ, ʩ. 101, ʩ. 112, ʪʘʙʣ. ɯɯ, ʨʠʩ. 6. 

1956. Cythereis angularis Schneider: ʇʦʙʝʜʠʥʘ ʠ ʜʨ., ʩ. 145, ʪʘʙʣ. XXI, ʨʠʩ. 2. 

ʄʘʪʝʨʠʘʣ. 3 ʩʪʚʦʨʢʠ ʭʦʨʦʰʝʡ ʩʦʭʨʘʥʥʦʩʪʠ. ʕʢʟ. ˉ 200116. 

ʆʧʠʩʘʥʠʝ. ʌʦʨʤʘ ʨʘʢʦʚʠʥʳ ʥʝʧʨʘʚʠʣʴʥʦ ʩʫʙʦʢʨʫʛʣʝʥʥʘʷ, ʥʘ ʟʘʜʥʝʤ ʢʦʥʮʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʫʩʪʫʧ. 

ʊʦʣʩʪʘʷ, ʧʨʦʟʨʘʯʥʘʷ. ʇʦ ʜʣʠʥʝ ʨʘʢʦʚʠʥʘ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ (1,125 ʤʤ), ʧʦ ʩʪʝʧʝʥʠ ʫʜʣʠʥʝʥʥʦʩʪʠ ï ʫʢʦʨʦʯʝʥʥʘʷ 

(L/H = 1,6). ʈʘʢʦʚʠʥʘ ʨʘʚʥʦʤʝʨʥʦ ʚʳʧʫʢʣʘʷ.  

ʉʧʠʥʥʦʡ ʢʨʘʡ ʚʳʧʫʢʣʦ ʧʨʷʤʦʡ, ʥʘʢʣʦʥʝʥ ʚ ʩʪʦʨʦʥʫ ʟʘʜʥʝʛʦ ʢʦʥʮʘ. ʇʝʨʝʭʦʜ ʢ ʧʝʨʝʜʥʝʤʫ ʢʦʥʮʫ ʧʣʘʚʥʦ 

ʦʢʨʫʛʣʝʥʥʳʡ, ʢ ʟʘʜʥʝʤʫ ï ʧʦʜ ʩʢʨʫʛʣʝʥʥʳʤ ʪʫʧʳʤ (ʜʦ ʧʨʷʤʦʛʦ) ʫʛʣʦʤ. ʂʘʨʜʠʥʘʣʴʥʳʝ ʫʛʣʳ ʥʝ ʚʳʨʘʞʝʥʳ. 

ɹʨʶʰʥʦʡ ʢʨʘʡ ʰʠʨʦʢʦ ʚʳʧʫʢʣʳʡ; ʩʣʘʙʦ ʚʦʛʥʫʪ ʚ ʧʝʨʝʜʥʝʡ ʪʨʝʪʠ. ʇʝʨʝʭʦʜʳ ʢ ʧʝʨʝʜʥʝʤʫ ʠ ʟʘʜʥʝʤʫ ʢʦʥʮʘʤ 

ʧʣʘʚʥʦ ʦʢʨʫʛʣʝʥʥʳʝ. ʈʘʟʥʠʮʘ ʚʳʩʦʪ ʧʝʨʝʜʥʝʛʦ ʠ ʟʘʜʥʝʛʦ ʢʦʥʮʦʚ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ. ʇʝʨʝʜʥʠʡ ʢʦʥʝʮ ʩʣʘʙʦ ʩʢʦʰʝʥ ʚ 

ʧʝʨʝʜʥʝʩʧʠʥʥʦʡ ʯʘʩʪʠ, ʧʣʘʚʥʦ ʩʢʨʫʛʣʝʥ ʚ ʧʝʨʝʜʥʝʙʨʶʰʥʦʡ ʯʘʩʪʠ, ʥʝʩʢʦʣʴʢʦ ʦʪʪʷʥʫʪ ʚʥʠʟ. ɿʘʜʥʠʡ ʢʦʥʝʮ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʢʦʰʝʥ ʚ ʟʘʜʥʝʩʧʠʥʥʦʡ ʯʘʩʪʠ; ʥʠʞʝ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʦʙʨʘʟʫʝʪ ʫʩʪʫʧ. ɺʝʨʰʠʥʘ ʫʩʪʫʧʘ ʦʢʨʫʛʣʝʥʘ.  

 

 
ʈʠʩ. 2 Aurila  mehesi (Zalanyi): ʘ ï ʧʨʘʚʘʷ ʩʪʚʦʨʢʘ ʩ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ, x 100;  

ʙ ï ʧʨʘʚʘʷ ʩʪʚʦʨʢʘ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ, x 120 

 

Aurila mehesi (Zalany) 
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

ʕʣʝʤʝʥʪ r ʤʘʢʨʦʩʢʫʣʴʧʪʫʨ r ɯ ʧʦʨʷʜʢʘ ʦʪʩʫʪʩʪʚʫʶʪ. ʄʘʢʨʦʩʢʫʣʴʧʪʫʨʘ ɯɯ ʧʦʨʷʜʢʘ ʨʘʟʚʠʪʘ: ʚ 

ʟʘʜʥʝʙʨʶʰʥʦʡ ʯʘʩʪʠ ʚ ʥʘʣʠʯʠʠ ʤʘʣʝʥʴʢʠʡ ʰʠʧ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ. ʄʝʟʦʩʢʫʣʴʧʪʫʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʤʝʣʢʠʤʠ ʷʤʢʘʤʠ. ʇʦʚʝʨʭʥʦʩʪʴ ʨʘʢʦʚʠʥʳ ʙʣʝʩʪʷʱʘʷ, ʧʦʢʨʳʪʘ ʨʝʜʢʠʤʠ ʧʦʨʦʚʳʤʠ ʢʘʥʘʣʘʤʠ. ɻʣʘʟʥʦʝ ʧʷʪʥʦ 

ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʦ. ʇʦʨʦʚʦ-ʢʘʥʘʣʴʥʘʷ ʟʦʥʘ ʰʠʨʦʢʘʷ. 

ʈʘʟʤʝʨ,r ʤʤ. ɼʣʠʥʘ ʨʘʢʦʚʠʥʳ ï  1,125, ʚʳʩʦʪʘ ʩʝʨʝʜʠʥʳ ï 0,70. 

ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ. ʉʢʚ. 337, ʩ. ʀʣʴʠʯʝʚʦ, ʂʝʨʯʝʥʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ,  ʛʣʫʙʠʥʘ  41,0 ʤ, ʩʨʝʜʥʠʡ ʩʘʨʤʘʪ. 

ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʉʨʝʜʥʝʩʘʨʤʘʪʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʂʨʳʤʘ, 

ɿʘʧʘʜʥʦʡ ʋʢʨʘʠʥʳ, ɸʟʝʨʙʘʡʜʞʘʥʘ. 

 

1913. Cythereis mehesi Zalanyi: Zalanyi, S. 127, taf. 9, fig. 10. 

ʄʘʪʝʨʠʘʣ. 7 ʩʪʚʦʨʦʢ ʭʦʨʦʰʝʡ ʩʦʭʨʘʥʥʦʩʪʠ. ʕʢʟ. ˉ 200117. 

ʆʧʠʩʘʥʠʝ. ʇʦ ʬʦʨʤʝ ʨʘʢʦʚʠʥʘ ʦʢʨʫʛʣʝʥʥʦ ʩʫʙʧʨʷʤʦʫʛʦʣʴʥʘʷ, ʥʘ ʟʘʜʥʝʤ ʢʦʥʮʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʫʩʪʫʧ. 

ʊʦʣʩʪʘʷ, ʥʝʧʨʦʟʨʘʯʥʘʷ. ʇʦ ʜʣʠʥʝ ʨʘʢʦʚʠʥʘ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ (1,00 ʤʤ), ʧʦ ʩʪʝʧʝʥʠ ʫʜʣʠʥʝʥʥʦʩʪʠ ï ʫʤʝʨʝʥʥʦ 

ʫʜʣʠʥʝʥʥʘʷ (L/H = 1,82). ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ ʩʪʚʦʨʢʠ ʨʘʢʦʚʠʥʳ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʨʝʜʥʶʶ ʪʨʝʪʴ. ʈʘʢʦʚʠʥʘ 

ʨʘʚʥʦʤʝʨʥʦ ʚʳʧʫʢʣʘʷ. 

ʉʧʠʥʥʦʡ ʢʨʘʡ ʧʨʷʤʦʡ, ʩʣʘʙʦ ʥʘʢʣʦʥʝʥ ʢ ʟʘʜʥʝʤʫ ʢʦʥʮʫ ʩʪʚʦʨʢʠ. ʇʝʨʝʭʦʜ ʢ ʧʝʨʝʜʥʝʤʫ ʢʦʥʮʫ ʧʣʘʚʥʦ 

ʩʢʨʫʛʣʝʥʥʳʡ ʩ ʥʝʙʦʣʴʰʦʡ ʚʦʛʥʫʪʦʩʪʴʶ ʚ ʧʝʨʝʜʥʝʩʧʠʥʥʦʡ ʯʘʩʪʠ, ʢ ʟʘʜʥʝʤʫ ʢʦʥʮʫ ï ʧʦʜ ʩʢʨʫʛʣʝʥʥʳʤ ʪʫʧʳʤ 

ʫʛʣʦʤ. ʂʘʨʜʠʥʘʣʴʥʳʝ ʫʛʣʳ ʥʝ ʚʳʨʘʞʝʥʳ. ɹʨʶʰʥʦʡ ʢʨʘʡ ʰʠʨʦʢʦ ʚʳʧʫʢʣʳʡ, ʚʦʛʥʫʪ ʚ ʧʝʨʝʜʥʝʡ ʪʨʝʪʠ.  ʇʝʨʝʭʦʜʳ 

ʢ ʧʝʨʝʜʥʝʤʫ ʠ ʟʘʜʥʝʤʫ ʢʦʥʮʘʤ ʧʣʘʚʥʦ ʩʢʨʫʛʣʝʥʥʳʝ. ʈʘʟʥʠʮʘ ʚʳʩʦʪ ʧʝʨʝʜʥʝʛʦ ʠ ʟʘʜʥʝʛʦ ʢʦʥʮʦʚ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ. 

ʇʝʨʝʜʥʠʡ ʢʦʥʝʮ ʙʦʣʝʝ ʚʳʩʦʢʠʡ, ʯʝʤ ʟʘʜʥʠʡ, ʩʢʦʰʝʥ ʚ ʧʝʨʝʜʥʝʩʧʠʥʥʦʡ ʯʘʩʪʠ, ʧʣʘʚʥʦ ʩʢʨʫʛʣʝʥ ʚ 

ʧʝʨʝʜʥʝʙʨʶʰʥʦʡ. ɿʘʜʥʠʡ ʢʦʥʝʮ ʟʥʘʯʠʪʝʣʴʥʦ ʩʢʦʰʝʥ ʠ ʧʣʘʚʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʛʥʫʪ ʚ ʟʘʜʥʝʩʧʠʥʥʦʡ ʯʘʩʪʠ; 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʧʫʢʣʳʡ ʚ ʟʘʜʥʝʙʨʶʰʥʦʡ ʯʘʩʪʠ; ʥʠʞʝ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʦʙʨʘʟʫʝʪ ʫʩʪʫʧ; ʚʝʨʰʠʥʘ ʫʩʪʫʧʘ ʯʝʪʢʘʷ. 

ʕʣʝʤʝʥʪ rʤʘʢʨʦʩʢʫʣʴʧʪʫʨ rɯ ʧʦʨʷʜʢʘ ʥʝ ʨʘʟʚʠʪʳ. ʕʣʝʤʝʥʪ rʤʘʢʨʦʩʢʫʣʴʧʪʫʨ rɯɯ ʧʦʨʷʜʢʘ ʨʘʟʚʠʪʳ: 

ʟʘʜʥʠʡ ʢʦʥʝʮ ʦʩʥʘʱʝʥ ʰʠʧʘʤʠ ï ʫʩʪʫʧ ʥʝʩʝʪ ʥʘ ʩʝʙʝ 2-3 ʥʝʙʦʣʴʰʠʭ ʰʠʧʘ. ʄʝʟʦʩʢʫʣʴʧʪʫʨʘ ʥʝ ʨʘʟʚʠʪʘ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʩʪʚʦʨʢʠ ʛʣʘʜʢʘʷ, ʙʣʝʩʪʷʱʘʷ, ʨʘʚʥʦʤʝʨʥʦ ʧʦʢʨʳʪʘ ʙʝʣʳʤʠ ʧʦʨʦʚʳʤʠ ʢʘʥʘʣʘʤʠ. ʇʨʠʩʫʪʩʪʚʫʝʪ 

ʛʣʘʟʥʦʝ ʧʷʪʥʦ. ʇʦʨʦʚʦ-ʢʘʥʘʣʴʥʘʷ ʟʦʥʘ ʰʠʨʦʢʘʷ. 

ʈʘʟʤʝʨʳ, ʤʤ. ɼʣʠʥʘ ʩʪʚʦʨʢʠ ï  1,00, ʚʩrʦʪʘ ʩʝʨʝʜʠʥʳ ï 0,55. 

ʀʟʤʝʥʯʠʚʦʩʪʴ. ʇʨʦʷʚʣʷʝʪʩʷ ʚ ʥʘʣʠʯʠʠ ʵʣʝʤʝʥʪʦʚ ʤʘʢʨʦʩʢʫʣʴʧʪʫʨ r ɯɯ ʧʦʨʷʜʢʘ: ʢʨʘʝʚʳʝ ʰʠʧʳ ʥʘ 

ʟʘʜʥʝʤ ʫʩʪʫʧʝ ʤʦʛʫʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ. 

ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ. ʉ. ɺʝʩʝʣʷʥʢʘ, ɿʘʧʦʨʦʞʩʢʘʷ ʦʙʣʘʩʪʴ, ʧʨʠʨʦʜʥʦʝ ʦʙʥʘʞʝʥʠʝ, ʚʝʩʝʣʷʥʩʢʠʝ ʩʣʦʠ 

(ʢʦʥʢʩʢʠʡ ʨʝʛʠʦʷʨʫʩ). 

ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ɺʝʨʭʥʝʙʘʜʝʥʩʢʦ-ʩʘʨʤʘʪʩʢʠʝ ʦʪʣʦʞʝʥʠʷ 

ɿʘʧʘʜʥʦʛʦ ʇʘʨʘʪʝʪʠʩʘ, ʢʦʥʢʩʢʦ-ʩʘʨʤʘʪʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ɺʦʩʪʦʯʥʦʛʦ ʇʘʨʘʪʝʪʠʩʘ. 

 
ʃʠʪʝʨʘʪʫʨʘ 

 
1. ɹʦʥʜʘʨʴ ʆ.ɺ. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʠ ʢʦʨʨʝʣʷʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Aurila (Ostracoda) ʠʟ 

ʩʨʝʜʥʝʩʘʨʤʘʪʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʖʞʥʦʡ ʋʢʨʘʠʥʳ // ʊʨʫʜʳ IX ʄʝʞʜʫʥʘʨʦʜ. ʥʘʫʯ. ʩʠʤʧʦʟʠʫʤʘ ʩʪʫʜʝʥʪʦʚ, 
ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ. ï ʊʦʤʩʢ, 2005. ï  ʉ. 29 - 31. 

3. ɼʠʜʢʦʚʩʢʠʡ ɺ.ʗ., ʃʶʣʴʝʚʘ ʉ.ɸ., ʃʶʣʴʝʚ ʖ.ɹ. ʄʠʢʨʦʬʘʫʥʘ ʠ ʢʦʢʢʦʣʠʪʦʬʦʨʠʜʳ ʛʣʠʥʠʩʪʦʡ ʪʦʣʱʠ ʥʠʞʥʝʛʦ 
ʩʘʨʤʘʪʘ ʶʛʦ-ʚʦʩʪʦʢʘ ʋʉʉʈ // ɻʝʦʣ. ʞʫʨʥʘʣ., 1968. ï ʊ. 28,  ï ʚʳʧ. 6. ï ʉ. 79 - 86. 

4. ɼʠʢʘʥʴ ʅ.ɯ. ʉʠʩʪʝʤʘʪʠʢʘ ʯʝʪʚʝʨʪʠʥʥʠʭ ʦʩʪʨʘʢʦʜ ʋʢʨʘʾʥʠ (ʜʦʚʽʜʥʠʢ-ʚʠʟʥʘʯʥʠʢ). ï ʂʠʾʚ: ɯɻʅ ʅɸʅʋ, 2006.  ï 430 ʩ. 
5. ɼʠʢʘʥʴ ʅ.ɯ. ʉʠʩʪʝʤʘʪʠʢʘ ʤʽʦʮʝʥʦʚʠʭ (ʩʘʨʤʘʪʩʴʢʠʭ) ʦʩʪʨʘʢʦʜ ɺʦʣʠʥʦ-ʇʦʜʽʣʣʷ (ʨʦʟʨʽʟ ʉʢʘʣʘ ʇʦʜʽʣʴʩʴʢʘ, ɿʘʭʽʜʥʘ 

ʋʢʨʘʾʥʘ) // ɿʙ. ʥʘʫʢ. ʧʨʘʮʴ ɯɻʅ ʅɸʅʋ. ï ʂʠʾʚ, 2008. ï ʉ. 248 - 254.  
6. ʇʠʱʠʢʦʚʘ ʊ.ʀ. ʅʦʚʳʝ ʚʠʜʳ ʦʩʪʨʘʢʦʜ ʨʦʜʘ Aurila ʠʟ ʩʘʨʤʘʪʘ ʈʘʚʥʠʥʥʦʛʦ ʂʨʳʤʘ // ʇʘʣʝʦʥʪʦʣ. ʞʫʨʥʘʣ., 1993. ï  

ˉ1. ï ʉ. 126 - 130. 
7. ʇʦʙʝʜʠʥʘ ɺ.ʄ., ɺʦʨʦʰʠʣʦʚʘ ɸ.ɻ., ʈʳʙʠʥʘ ʆ.ʀ., ʂʫʟʥʝʮʦʚʘ ɿ.ɺ. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʤʠʢʨʦʬʘʫʥʝ ʩʨʝʜʥʝ- ʠ 

ʚʝʨʭʥʝʤʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ɸʟʝʨʙʘʡʜʞʘʥʘ. ï ɹʘʢʫ: ɸʟʥʝʬʪʝʠʟʜʘʪ, 1956. ï 192 ʩ. 
8. ʉʫʟʠʥ ɸ.ɺ. ʆʩʪʨʘʢʦʜʳ ʪʨʝʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʉʝʚʝʨʥʦʛʦ ʇʨʝʜʢʘʚʢʘʟʴʷ. ï ʄ.: ɻʦʩʪʦʧʪʝʭʠʟʜʘʪ, 1956. ï 191 ʩ. 
9. ʐʥʝʡʜʝʨ ɻ.ʌ.  ʌʘʫʥʘ ʦʩʪʨʘʢʦʜ ʠʟ ʤʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʋʢʨʘʠʥʳ // ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʩʙʦʨʥʠʢ. ï 

ʃʝʥʠʥʛʨʘʜ: ɻʦʩʪʦʧʪʝʭʠʟʜʘʪ, 1953. ï ʉ. 101 - 133. 
10. ʐʥʝʡʜʝʨ ɻ.ʌ. ʄʠʦʮʝʥʦʚʘʷ ʬʘʫʥʘ ʦʩʪʨʘʢʦʜ ʂʘʚʢʘʟʘ ʠ ʂʨʳʤʘ // ʄʠʢʨʦʬʘʫʥʘ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʉʉʉʈ. ï 

ʃ., ʄ.: ɻʦʩʪʦʧʪʝʭʠʟʜʘʪ, 1949. ï ʉ. 89 - 182. 
11. Cernaijsek T. Die Entwicklung und Abgrenzung der Gattung Aurila Pokorny (1955) im neogen Osterreichs (Vorbericht) 

// Verschandl. Geol. Bundesanst., 1971. ï H. 3. ï S. 571 ï 575. 
12. Stancheva M. Zonation of the Sarmatian sediments in North-Easten Bulgaria on ostracod fauna  // Geol. Balk.,  1976. ï 

ˉ1. ï ʈ. 53-59. 
13. Zalanyi B. Miozªne Ostrakoden aus Ungarn // Mitt. aus d. Jb Kgl. Ungar. Geol. Reichsanst. ï Budapest, 1913. ï Bd. 

21.ï H. 4. ï 152 s.  

 
 
 
 
 
 
 



 

 

48

 

 

ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʋʊʆʏʅɽʅʀɽ ʆɹʉʊɸʅʆɺʆʂ ʉɽɼʀʄɽʅʊɸʎʀʀ ɼʃʗ ʂʆʈʈɽʃʗʎʀʀ ʈɸɿʈɽɿʆɺ ʉʂɺɸɾʀʅ 
(ʅɸ ʇʈʀʄɽʈɽ ɻʈʋʇʇʓ ʇʃɸʉʊʆɺ ɸʉ ʖɻʆ-ɿɸʇɸɼʅʆʁ ʏɸʉʊʀ ʉʋʈɻʋʊʉʂʆɻʆ ʉɺʆɼɸ) 

ɸ.ɸ. ɻʦʨʙʘʪʦʚ
1
 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʧʨʦʬʝʩʩʦʨ ɺ.ʄ. ʇʦʜʦʙʠʥʘ
2
, ʜʦʮʝʥʪ ʄ.ɺ. ʐʘʣʜʳʙʠʥ

3
 

1
ʆɸʆ çʊʦʤʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʨʦʝʢʪʥʳʡ ʠʥʩʪʠʪʫʪ ʥʝʬʪʠ ʠ ʛʘʟʘè,  

ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 
2
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

3
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

 
ʀʟʫʯʝʥʠʝ ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʫʨʛʫʪʩʢʦʛʦ ʩʚʦʜʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠʟ-ʟʘ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ ʥʘ ʩʪʨʘʪʠʛʨʘʬʠʶ ʵʪʦʛʦ ʨʘʡʦʥʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʝʛʦ ʛʝʦʣʦʛʠʷ ʘʢʪʠʚʥʦ 

ʠʟʫʯʘʣʘʩʴ ʩ 60-ʭ ʛʦʜʦʚ ʠ ʜʦ ʩʦʚʨʝʤʝʥʥʳʭ ʜʥʝʡ, ʨʘʩʯʣʝʥʝʥʠʝ ʠ ʢʦʨʨʝʣʷʮʠʷ ʦʪʣʦʞʝʥʠʡ ʥʠʞʥʝʛʦ ʤʝʣʘ ʦʩʪʘʝʪʩʷ ʥʝ 

ʜʦ ʢʦʥʮʘ ʨʝʰʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʝʤʳʭ ʠ ʥʝʢʦʨʨʝʣʷʪʠʚʥʳʭ ʪʦʣʱ. ʎʝʣʴ ʨʘʙʦʪʳ ï ʥʘ 

ʦʩʥʦʚʝ ʪʝʢʩʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʝʨʥʘ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ, ʧʨʦʚʝʩʪʠ ʢʦʨʨʝʣʷʮʠʶ ʛʨʫʧʧʳ ʧʣʘʩʪʦʚ 

ɸʉ10-ɸʉ12. ɿʘʜʘʯʘ ï ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʩʫʙʦʙʩʪʘʥʦʚʢʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʪʣʦʞʝʥʠʡ, ʧʨʦʚʝʩʪʠ ʠʭ ʨʘʩʯʣʝʥʝʥʠʝ 

ʠ ʢʦʨʨʝʣʷʮʠʶ. 

ɸʚʪʦʨʦʤ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʩʝʤʴ ʨʘʟʨʝʟʦʚ ʩʢʚʘʞʠʥ ʥʘ ʦʜʥʦʤ ʠʟ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʚ ʶʛʦ-

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʫʨʛʫʪʩʢʦʛʦ ʩʚʦʜʘ, ʜʣʷ ʯʝʛʦ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʆɸʆ çʊʦʤʩʢʅʀʇʀʥʝʬʪʴè ʧʦ 

ʜʝʪʘʣʴʥʦʤʫ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʤʫ ʦʧʠʩʘʥʠʶ ʢʝʨʥʘ ʩʢʚʘʞʠʥ ʠ ʬʘʮʠʘʣʴʥʦʤʫ ʘʥʘʣʠʟʫ, ʚʢʣʶʯʘʚʰʝʤʫ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ [2, 3]. ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ ʨʘʟʨʝʟʦʚ ʩʢʚʘʞʠʥ ʠ 

ʧʦʩʪʨʦʝʥʠʷ ʩʭʝʤʳ ʢʦʨʨʝʣʷʮʠʠ ʘʚʪʦʨʦʤ  ʚʚʝʜʝʥʳ 10 ʣʠʪʦʬʘʮʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʪʝʢʩʪʫʨʥʦ-ʩʪʨʫʢʪʫʨʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ ʧʦʨʦʜ: ʘʨʛʠʣʣʠʪʘ, ʘʣʝʚʨʦʣʠʪʘ, ʧʝʩʯʘʥʠʢʘ ʠ ʨʠʪʤʠʯʥʳʭ ʠʭ ʧʝʨʝʩʣʘʠʚʘʥʠʡ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʨʘʟʣʠʯʥʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ: ɸ) 1-ʘʨʛʠʣʣʠʪ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʣʦʡʯʘʪʦʩʪʴʶ, 

2-ʘʨʛʠʣʣʠʪ ʩ ʦʧʦʣʟʥʝʚʦʡ ʪʝʢʩʪʫʨʦʡ ʠ ʪʨʝʱʠʥʘʤʠ ʫʧʣʦʪʥʝʥʠʷ; ɹ) 1-ʘʣʝʚʨʦʣʠʪ ʩ ʢʦʩʦʡ ʠ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʩʣʦʡʯʘʪʦʩʪʴʶ, 2-ʘʣʝʚʨʦʣʠʪ ʛʣʠʥʠʩʪʳʡ ʩ ʚʦʣʥʠʩʪʦʡ ʠ ʣʠʥʟʦʚʠʜʥʦʡ ʩʣʦʡʯʘʪʦʩʪʴʶ; ɺ) 1-ʧʝʩʯʘʥʠʢ ʩ ʢʦʩʦʡ 

ʩʣʦʡʯʘʪʦʩʪʴʶ, 2-ʧʝʩʯʘʥʠʢ ʢʘʨʙʦʥʘʪʥʳʡ ʢʦʩʦʩʣʦʡʯʘʪʳʡ ʩ ʧʨʦʩʣʦʷʤʠ ʘʨʛʠʣʣʠʪʘ ʠ ʪʨʝʱʠʥʘʤʠ ʫʧʣʦʪʥʝʥʠʷ, 3-

ʧʝʩʯʘʥʠʢ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʥʘʤʳʚʦʚ ʋʈɼ (ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʳʡ ʨʘʩʪʠʪʝʣʴʥʳʡ ʜʝʪʨʠʪ), 4-ʧʝʩʯʘʥʠʢ 

ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦ ʩʣʦʡʯʘʪʳʡ ʠʥʦʛʜʘ ʩ ʙʨʝʢʯʝʚʠʜʥʦʡ ʪʝʢʩʪʫʨʦʡ, ɻ) 1-ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʩ ʢʦʩʦʡ ʠ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʩʣʦʡʯʘʪʦʩʪʴʶ, 2-ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʩ ʦʧʦʣʟʥʝʚʦʡ ʪʝʢʩʪʫʨʦʡ. 

ʅʘ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʘʭ ʥʝ ʫʜʘʣʦʩʴ ʚʳʷʚʠʪʴ ʦʙʱʝʧʨʠʥʷʪʳʝ ʨʝʧʝʨʥʳʝ ʧʣʘʩʪʳ ʠʣʠ ʪʦʣʱʠ, ʧʦʵʪʦʤʫ ʚ 

ʢʘʯʝʩʪʚʝ ʤʘʨʢʝʨʘ ʚʳʙʨʘʥʘ ʢʨʦʚʣʷ ʧʣʘʩʪʘ ɸʉ12, ʷʚʣʷʶʱʘʷʩʷ ʥʘʠʙʦʣʝʝ ʯʝʪʢʦ ʚʳʜʝʨʞʘʥʥʦʡ ʚ ʦʪʣʦʞʝʥʠʷʭ ʚʩʝʭ ʩʝʤʠ 

ʩʢʚʘʞʠʥ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʦ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʪʠʧʠʯʥʳʭ ʣʠʪʦʬʘʮʠʡ, ʚʭʦʜʷʱʠʭ ʚ ʵʪʦʪ ʧʨʦʜʫʢʪʠʚʥʳʡ ʧʣʘʩʪ. 

ɸʨʛʠʣʣʠʪ (ɸ1) ʪʸʤʥʦ-ʩʝʨʳʡ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʩʣʦʡʯʘʪʳʡ ʤʝʣʢʦ ʧʣʠʪʯʘʪʳʡ ʧʣʦʪʥʳʡ. 

ʋʯʘʩʪʢʘʤʠ ʦʪʤʝʯʘʝʪʩʷ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʘʷ ʦʯʝʥʴ ʪʦʥʢʘʷ ʚʦʣʥʠʩʪʘʷ ʩʣʦʡʯʘʪʦʩʪʴ, ʧʦʜʯʝʨʢʥʫʪʘʷ ʯʝʨʝʜʦʚʘʥʠʝʤ 

ʪʝʤʥʦʛʦ ʠ ʩʚʝʪʣʦʛʦ ʘʨʛʠʣʣʠʪʘ.  

ɸʨʛʠʣʣʠʪ ʘʣʝʚʨʠʪʠʩʪʳʡ (ɸ2) ʪʝʤʥʦ-ʩʝʨʳʡ ʧʣʦʪʥʳʡ ʧʣʠʪʯʘʪʳʡ ʩʣʦʡʯʘʪʳʡ. ʉʣʦʡʯʘʪʦʩʪʴ 

ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʘʷ, ʧʦʜʯʝʨʢʥʫʪʘʷ ʧʝʩʯʘʥʳʤ ʠ ʘʣʝʚʨʠʪʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʇʦ ʩʣʦʶ ʥʘʙʣʶʜʘʶʪʩʷ ʧʣʘʩʪʠʯʝʩʢʠʝ 

ʜʝʬʦʨʤʘʮʠʠ ʩ ʝʜʠʥʠʯʥʳʤʠ ʪʨʝʱʠʥʘʤʠ ʫʧʣʦʪʥʝʥʠʷ.  

ɸʣʝʚʨʦʣʠʪ (ɹ1) ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʯʘʥʠʢʘ ʪʦʥʢʦʟʝʨʥʠʩʪʦʛʦ ʩʝʨʳʡ. ɼʣʷ ʩʣʦʷ ʭʘʨʘʢʪʝʨʥʘ ʢʦʩʘʷ ʠ 

ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʨʝʨʳʚʠʩʪʘʷ ʩʣʦʡʯʘʪʦʩʪʴ, ʥʘʨʫʰʝʥʥʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʙʠʦʪʫʨʙʘʮʠʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ 

ʭʦʜʘʤʠ Teichichnus [1]. ɽʜʠʥʠʯʥʦ ʦʪʤʝʯʘʝʪʩʷ ʦʧʦʣʟʥʝʚʘʷ ʪʝʢʩʪʫʨʘ. ʇʦ ʩʣʦʶ ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʩʯʘʥʠʢ 

ʪʦʥʢʦʟʝʨʥʠʩʪʳʡ ʩʝʨʦ-ʙʫʨʳʡ ʩʠʣʴʥʦ ʛʠʜʨʦʬʦʙʥʳʡ ʩ ʢʦʩʦʡ ʩʣʦʡʯʘʪʦʩʪʴʶ, ʧʦʜʯʝʨʢʥʫʪʦʡ ʛʣʠʥʠʩʪʳʤʠ ʥʘʤʳʚʘʤʠ. 

ɸʣʝʚʨʦʣʠʪ ʛʣʠʥʠʩʪʳʡ (ɹ2) ʩʝʨʳʡ. ɼʣʷ ʩʣʦʷ ʭʘʨʘʢʪʝʨʥʘ ʚʦʣʥʠʩʪʘʷ, ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʠ ʣʠʥʟʦʚʠʜʥʘʷ 

ʩʣʦʡʯʘʪʦʩʪʴ. ʇʦ ʩʣʦʶ ʝʜʠʥʠʯʥʦ ʦʪʤʝʯʘʝʪʩʷ ʦʧʦʣʟʥʝʚʘʷ ʠ ʧʦʜʫʰʝʯʥʘʷ ʪʝʢʩʪʫʨʘ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʩʣʦʷ 

ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʦʩʣʦʠ ʘʨʛʠʣʣʠʪʘ ʘʣʝʚʨʠʪʠʩʪʦʛʦ ʩ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʨʝʨʳʚʠʩʪʦʡ ʠ ʚʦʣʥʠʩʪʦʡ ʩʣʦʡʯʘʪʦʩʪʴʶ.  

ʇʝʩʯʘʥʠʢ ʪʦʥʢʦʟʝʨʥʠʩʪʳʡ (ɺ1) ʩʚʝʪʣʦ-ʩʝʨʳʡ ʩ ʙʫʨʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ ʢʨʝʧʢʠʡ ʩ ʢʦʩʦʡ ʩʣʦʡʯʘʪʦʩʪʴʶ, 

ʠʥʦʛʜʘ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʪʝʢʩʪʫʨʳ ʚʟʤʫʯʠʚʘʥʠʷ. ʋʯʘʩʪʢʘʤʠ ʦʪʤʝʯʘʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʣʦʡʯʘʪʦʩʪʴ 

ʧʦʜʯʝʨʢʥʫʪʘʷ ʪʦʥʢʠʤʠ ʛʣʠʥʠʩʪʳʤʠ ʧʨʦʩʣʦʷʤʠ, ʘ ʪʘʢʞʝ ʢʦʩʘʷ, ʧʨʝʨʳʚʠʩʪʘʷ ʠ ʰʪʨʠʭʦʚʘʷ ʩʣʦʡʯʘʪʦʩʪʴ 

ʧʦʜʯʝʨʢʥʫʪʘʷ ʉʋɻʄ ʠ ʪʦʥʢʠʤʠ ʥʘʤʳʚʘʤʠ ʋʈɼ. ɺ ʠʥʪʝʨʚʘʣʘʭ ï ʧʝʩʯʘʥʠʢ ʢʘʨʙʦʥʘʪʥʳʡ ʩʣʘʙʦ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʡ. 

ʇʝʩʯʘʥʠʢ ʢʘʨʙʦʥʘʪʥʳʡ ʪʦʥʢʦʟʝʨʥʠʩʪʳʡ (ɺ2) ʩʚʝʪʣʦ-ʩʝʨʳʡ ʩ ʙʫʨʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ ʩ ʢʨʝʧʦʩʪʴʶ ʥʠʞʝ 

ʩʨʝʜʥʝʡ ʩʣʦʡʯʘʪʳʡ. ʉʣʦʡʯʘʪʦʩʪʴ ʢʦʩʘʷ ʰʪʨʠʭʦʚʘʷ, ʠʥʦʛʜʘ ʧʦʣʦʛʦʚʦʣʥʠʩʪʘʷ, ʧʦʜʯʝʨʢʥʫʪʘʷ ʛʣʠʥʠʩʪʳʤʠ 

ʧʨʦʩʣʦʷʤʠ ʠ ʪʦʥʢʠʤʠ ʥʘʤʳʚʘʤʠ ʋʈɼ. ɺ ʥʝʢʦʪʦʨʳʭ ʠʥʪʝʨʚʘʣʘʭ ʩʣʦʡʯʘʪʦʩʪʴ ʦʧʨʦʢʠʥʫʪʘʷ, ʥʘʨʫʰʝʥʘ 

ʧʣʘʩʪʠʯʝʩʢʠʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ. ʇʦ ʩʣʦʶ ʦʪʤʝʯʘʝʪʩʷ ʧʝʩʯʘʥʠʢ ʩʚʝʪʣʦ-ʩʝʨʳʡ ʢʨʝʧʢʠʡ ʢʘʨʙʦʥʘʪʥʳʡ.  

ʇʝʩʯʘʥʠʢ ʪʦʥʢʦʟʝʨʥʠʩʪʳʡ (ɺ3) ʩʚʝʪʣʦ-ʩʝʨʳʡ ʩ ʙʫʨʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ ʢʨʝʧʢʦ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʡ ʩ ʢʦʩʦʡ 

ʩʣʦʡʯʘʪʦʩʪʴ,ʁ ʧʦʜʯʝʨʢʥʫʪʦʡ ʛʣʠʥʠʩʪʳʤʠ ʠ ʥʘʤʳʚʘʤʠ ʋʈɼ. ʇʦ ʩʣʦʶ ʦʪʤʝʯʘʝʪʩʷ ʩʣʘʙʦʝ ʠ ʩʨʝʜʥʝʝ.  

ʇʝʨʝʩʣʘʠʚʘʥʠʝ: ʧʝʩʯʘʥʠʢʘ ʪʦʥʢʦʟʝʨʥʠʩʪʦʛʦ, ʘʨʛʠʣʣʠʪʘ (ɻ1) ʩ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ ʢʦʩʦʡ ʩʣʦʡʯʘʪʦʩʪʴʶ. 

ʀʥʦʛʜʘ ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʨʝʥʥʘʷ ʙʠʦʪʫʨʙʘʮʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʭʦʜʘʤʠ ʨʦʶʱʠʭ ʦʨʛʘʥʠʟʤʦʚ. 

ʇʝʨʝʩʣʘʠʚʘʥʠʝ: ʘʨʛʠʣʣʠʪʘ, ʧʝʩʯʘʥʠʢʘ ʪʦʥʢʦʟʝʨʥʠʩʪʦʛʦ (ɻ2) ʩ ʚʦʣʥʠʩʪʦ ʩʣʦʡʯʘʪʦʡ, ʧʦʜʫʰʝʯʥʦʡ ʠ 

ʦʧʦʣʟʥʝʚʦʡ ʪʝʢʩʪʫʨʦʡ. ʇʦ ʩʣʦʶ ʥʘʙʣʶʜʘʶʪʩʷ ʪʨʝʱʠʥʳ ʫʧʣʦʪʥʝʥʠʷ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʘʟʨʝʟʦʚ ʚʳʷʚʣʷʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʚʦ ʚʩʝʭ 

ʠʩʩʣʝʜʫʝʤʳʭ ʩʢʚʘʞʠʥʘʭ. ɺ ʦʩʥʦʚʥʦʤ ʧʦʨʦʜʳ ʧʣʘʩʪʘ ɸʉ12 ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʘʢʪʠʚʥʦʡ ʦʙʩʪʘʥʦʚʢʦʡ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʦʩʥʦʚʥʦʤ 6 ʪʠʧʦʚ ʣʠʪʦʬʘʮʠʡ: ʘ) ʧʝʩʯʘʥʠʢ ʩ ʢʦʩʦʡ ʠ 

ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʣʦʡʯʘʪʦʩʪʴʶ, ʠʥʦʛʜʘ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʪʝʢʩʪʫʨʳ ʚʟʤʫʯʠʚʘʥʠʷ ʠ ʦʧʦʣʟʘʥʠʷ (ɺ1, ɺ2, ɺ3); ʙ) 

ʘʨʛʠʣʣʠʪ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʣʦʡʯʘʪʦʩʪʴʶ ʠ ʦʧʦʣʟʥʝʚʦʡ ʪʝʢʩʪʫʨʦʡ ʠ ʪʨʝʱʠʥʘʤʠ ʫʧʣʦʪʥʝʥʠʷ (ɸ1, ɸ2), ʧʨʠʯʝʤ ɸ1 
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

ʚʳʢʣʠʥʠʚʘʝʪʩʷ ʚ ʩʢʚʘʞʠʥʝ ˉ2; ʚ) ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʘʨʛʠʣʣʠʪʘ ʠ ʧʝʩʯʘʥʠʢʘ ʩ ʢʦʩʦʡ ʠ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʩʣʦʡʯʘʪʦʩʪʴʶ (ɻ1). ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʙʩʪʘʥʦʚʢʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʜʣʷ ʧʝʩʯʘʥʠʢʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʢʘʥʘʣʫ 

ʪʫʨʙʠʜʠʪʦʚʦʛʦ ʧʦʪʦʢʘ. ɸʨʛʠʣʣʠʪ ʦʙʨʘʟʦʚʳʚʘʣʩʷ ʚ ʫʩʣʦʚʠʷʭ ʤʝʞʨʫʩʣʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʩʢʣʦʥʘ. 

ʍʘʨʘʢʪʝʨʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʧʝʩʯʘʥʠʢʘ ï ʥʝʬʪʝʥʘʩʳʱʝʥʠʝ ʠ ʧʦʠʥʪʝʨʚʘʣʴʥʘʷ ʢʘʨʙʦʥʘʪʥʦʩʪʴ. ɽʩʣʠ ʥʝʬʪʝʥʘʩʳʱʝʥʠʝ 

ʚʳʜʝʣʷʝʪʩʷ ʚ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʘʥʘʣʘ ʪʫʨʙʠʜʠʪʦʚʦʛʦ ʧʦʪʦʢʘ, ʪʦ ʢʘʨʙʦʥʘʪʥʦʩʪʴ ʦʭʚʘʪʳʚʘʝʪ ʩʨʝʜʥʶʶ ʝʛʦ 

ʯʘʩʪʴ, ʤʦʱʥʦʩʪʴʶ 1-2 ʤ (ʨʠʩ. ). 

 

 
ʈʠʩ. ʌʨʘʛʤʝʥʪ ʩʭʝʤʳ ʢʦʨʨʝʣʷʮʠʠ ʨʘʟʨʝʟʦʚ ʩʢʚʘʞʠʥ ʧʦ ʣʠʪʦʬʘʮʠʷʤ 

 

ɺ ʧʨʝʜʝʣʘʭ ʦʙʩʪʘʥʦʚʦʢ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʫʪʦʯʥʝʥʳ ʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʕʪʦ 

ʧʦʟʚʦʣʠʣʦ ʨʘʩʯʣʝʥʠʪʴ ʢʨʫʧʥʳʝ ʬʘʮʠʠ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ï ʥʘ ʣʠʪʦʬʘʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʫʙʦʙʩʪʘʥʦʚʢʘʤ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʚʳʷʚʠʣ ʩʭʦʜʩʪʚʦ ʚ ʩʪʨʦʝʥʠʠ ʨʘʟʨʝʟʦʚ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʧʣʘʩʪʘ, 

ʚʩʢʨʳʪʦʛʦ ʨʘʟʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʣʠʪʦʬʘʮʠʡ ʤʝʞʜʫ ʩʦʙʦʡ ʥʘ ʧʨʠʤʝʨʝ ʧʣʘʩʪʘ ɸʉ12 ʪʫʨʙʠʜʠʪʦʚʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʦʢʘʟʘʣʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠʭ ʢ ʦʜʥʦʤʫ ʧʝʩʯʘʥʦʤʫ ʪʝʣʫ. ʕʪʫ ʤʝʪʦʜʠʢʫ ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʠʥʜʝʢʩʘʮʠʠ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʦʜʨʦʙʥʳʭ ʨʘʟʨʝʟʦʚ ʩ çʥʝʤʳʤʠè ʪʦʣʱʘʤʠ, ʥʝ ʠʤʝʶʱʠʤʠ 

ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʥʦʡ ʢʘʨʪʠʥʳ ʢʦʨʨʝʣʷʮʠʠ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʩʯʣʝʥʝʥʠʷ 

ʦʪʣʦʞʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ɻʀʉ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʩʢʚʘʞʠʥ ʧʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʧʦʚʳʩʠʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʢʦʨʨʝʣʷʮʠʠ ʨʘʟʨʝʟʦʚ ʩʢʚʘʞʠʥ ʠ ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ 

ʚʥʫʪʨʠʧʣʘʩʪʦʚʳʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ. 
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ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʉʊʈʋʂʊʋʈʅʆïɺɽʑɽʉʊɺɽʅʅʓʍ ʂʆʄʇʃɽʂʉʆɺ ʇʆʈʆɼ ʇʈʀ 
ʉʊʆʃʂʅʆɺɽʅʀʀ ʀ ʉʂʋʏʀɺɸʅʀʀ ʊɽʂʊʆʅʀʏɽʉʂʀʍ ʇʃʀʊ (ʅɸ ʇʈʀʄɽʈɽ 

ʄɸɻʀʉʊʈɸʃʔʅʆ-ʅʀʂʆʃɸɽɺʉʂʆɻʆ ʊʈɸɺɽʈʉɸ  ʊɸʊɸʈʉʂʆɻʆ ɸʅʊʀʂʃʀʅʆʈʀʗ 
ɽʅʀʉɽʁʉʂʆɻʆ ʂʈʗɾɸ) 

ɸ.ɸ. ɾʫʨʘʚʣʝʚʘ, ɽ.ʄ. ʅʦʚʠʢʦʚʘ, ɼ.ɺ. ʉʝʤʝʥʦʚ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ɺ.ʀ. ʉʪʨʝʣʷʝʚ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

 
ɸʥʪʠʢʣʠʥʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ʄʘʛʠʩʪʨʘʣʴʥʦ-ʅʠʢʦʣʘʝʚʩʢʦʛʦ ʪʨʘʚʝʨʩʘ ʊʘʪʘʨʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ 

ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ  ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʳʤ ʧʨʦʩʪʠʨʘʥʠʝʤ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʚʝʜʫʱʝʡ ʨʦʣʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʩʫʙʰʠʨʦʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʈʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʧʦʜʥʷʪʠʷ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʧʣʘʥʦʚ 

ʦʪʣʦʞʝʥʠʡ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʘʥʪʠʢʣʠʥʘʣʴʥʦʛʦ ʧʦʜʥʷʪʠʷ ʦʙʨʘʟʦʚʘʥʠʡ ʢ ʧʦʣʠʬʘʮʠʘʣʴʥʦʡ ʘʩʩʦʮʠʘʮʠʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʟʘʧʘʜʥʦʤ ʠ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʣʘʩʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʥʘʞʠʤʘʣʠ ʥʘ ʧʨʠʧʦʜʥʷʪʳʝ ʫʯʘʩʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʩʪʫʧʘ, ʘ ʦʪʞʠʤʘʷʩʴ, ʩʦʩʢʘʣʴʟʳʚʘʣʠ ʩ ʥʠʭ, ʩʢʫʯʠʚʘʷʩʴ ʚ ʟʦʥʝ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʤʝʞʧʣʠʪʥʦʛʦ ʨʘʟʜʝʣʘ çʬʫʥʜʘʤʝʥʪ-ʯʝʭʦʣè. ʇʦ ʤʝʭʘʥʠʟʤʫ ʧʝʨʝʤʝʱʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʣʘʩʪʠʥʳ 

ʦʧʠʩʳʚʘʝʤʦʛʦ ʪʨʘʚʝʨʩʘ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʦʢʨʦʚʳ ʬʫʥʜʘʤʝʥʪʘ ʠ ʧʦʢʨʦʚʳ ʯʝʭʣʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʦʛʦ, ʯʪʦ 

ʦʪʞʠʤʘʥʠʝ ʠ ʩʦʩʢʘʣʴʟʳʚʘʥʠʝ ʧʦʨʦʜ ʩ ʧʨʠʧʦʜʥʷʪʳʭ ʫʯʘʩʪʢʦʚ, ʚ ʦʙʱʝʤ, ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʦ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘ-

ʧʨʘʚʣʝʥʠʠ, ʘ ʚ ʦʧʫʱʝʥʥʳʭ ʯʘʩʪʷʭ ʟʘ ʩʪʨʫʢʪʫʨʥʳʤʠ ʩʫʪʫʨʘʤʠ,  ʧʦʨʦʜʳ  ʯʝʭʣʘ ʜʚʠʛʘʣʠʩʴ ʥʘ ʟʘʧʘʜ, ʛʜʝ ʚ ʟʦʥʘʭ 

ʩʢʫʯʠʚʘʥʠʷ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʦʣʠʛʝʥʥʳʝ ʩʪʨʝʩʩʦʚʳʝ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʧʦʨʦʜ. ʕʪʦ ʦʪʯʝʪʣʠʚʦ 

ʬʠʢʩʠʨʫʝʪʩʷ ʧʦ ʜʨʦʙʣʝʥʠʶ ʥʝʢʦʛʜʘ ʝʜʠʥʳʭ ʪʝʣ ʧʝʥʯʝʥʛʠʥʩʢʦʛʦ ʠ ʠʥʜʳʛʣʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʦʚ ʨʘʥʥʝʛʦ 

ʧʨʦʪʝʨʦʟʦʷ ʊʘʪʘʨʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʝʜʝʣʴʥʦʛʦ ʩʪʨʝʩʩʦʚʦʛʦ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʜʘʚʣʝʥʠʷ ʩʦ 

ʩʪʦʨʦʥʳ ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ. ɺʳʩʪʫʧʳ-çʦʩʪʘʥʮʳè ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʨʘʥʥʝʛʦ ʧʨʦʪʝʨʦʟʦʷ ʦʙʨʘʱʝʥʳ 

ʩʚʦʠʤʠ çʥʦʩʘʤʠè ʥʘʚʩʪʨʝʯʫ ʜʚʠʞʝʥʠʶ ʧʣʠʪʳ. ɿʜʝʩʴ ʧʨʦʠʩʭʦʜʠʣʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʢʫʯʠʚʘʥʠʝ, ʪ.ʢ. ʵʪʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʣʘʩʪʠʥʳ ʢʘʢ ʙʳ çʩʛʨʝʙʘʣʠʩʴè ʠ ʘʢʢʫʤʫʣʠʨʦʚʘʣʠʩʴ ʞʝʩʪʢʠʤʠ ʥʝ ʩʜʚʠʛʘʝʤʳʤʠ ʚʳʩʪʫʧʘʤʠ, 

ʬʦʨʤʠʨʫʷ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʩʚʦʝʦʙʨʘʟʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʝʜʠʥʦʛʦ ʩʫʪʫʨʥʦʛʦ ʰʚʘ. 

ɺʝʱʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʫʪʫʨʥʦʛʦ ʰʚʘ-ʪʨʘʚʝʨʩʘ  ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʝ 

ʧʨʦʬʠʣʠ ʟʦʥ ʩʢʫʯʠʚʘʥʠʷ ʠʤʝʶʪ ʪʨʝʭʩʣʦʡʥʦʝ ʩʪʨʦʝʥʠʝ (ʪʘʙʣʠʮʘ). 

ʊʘʙʣʠʮʘ 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʨʫʜʦʦʙʨʘʟʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʄʘʛʠʩʪʨʘʣʴʥʦ-ʅʠʢʦʣʘʝʚʩʢʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʰʚʘ 

ʎʝʥʪʨʘʣʴʥʦʡ ʩʫʪʫʨʳ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ 

 

 

ʌʠʣʣʠʪʳ, ʦʪʥʦʩʠʤʳʝ ʘʚʪʦʨʘʤʠ ʢ ʦʙʨʘʟʦʚʘʥʠʷʤ ʬʫʥʜʘʤʝʥʪʘ, ʷʚʣʷʶʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʩʪʨʫʢʪʫʨʥʦ - 

ʚʝʱʝʩʪʚʝʥʥʳʤ ʟʚʝʥʦʤ ʤʝʞʧʣʠʪʥʦʡ ʟʦʥʳ ʩʢʫʯʠʚʘʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʫʛʣʝʨʦʜʠʩʪʳʤʠ 

(ʘʩʬʘʣʴʪʝʥʦʚʳʤʠ) ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʜʦʨʠʬʝʡʩʢʦʡ ʧʨʦʪʦʧʣʘʪʬʦʨʤʳ [1,5]. ɺ ʩʪʨʫʢʪʫʨʥʦʤ ʦʪʥʦʰʝʥʠʠ ʜʘʥʥʳʝ 

ʕʣʝʤʝʥʪ 

ʉʨʝʜʥʠʝ ʩʦʜʝʨʞʘʥʠʷ (n*10-3 %) 

ʋʛʣʝʨʦʜʠʩʪʳʝ 

(ʘʩʬʘʣʴʪʝʥʦʚʳʝ) 

ʬʠʣʣʠʪʳ ʞʝʩʪʢʦʛʦ 

ʊʘʪʘʨʩʢʦʛʦ ʚʳʩʪʫʧʘ 

(PR1) 

ɸʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʳʝ 

ʩʣʘʥʮʳ ʦʩʝʚʦʡ ʩʫʪʫʨʳ 

(R1-2) 

ʉʣʘʙʦ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʡ 

ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʧʦʢʨʦʚ ʩ 

ʪʘʢʩʠʪʦʚʳʤʠ 

ʜʦʣʝʨʠʪʘʤʠ (R1-2)  

1 2 3 4 

ʊʚʝʨʜʳʝ ʨʘʩʪʚʦʨʳ (%) 71,16 79,8 48,0 

ʄʘʨʛʘʥʝʮ 4,3 72 45 

ʉʚʠʥʝʮ 1,6 3,4 0,4 

ʎʠʥʢ 34,1 30,0 6,4 

ʄʝʜʴ 14 19,0 28,6 

ʅʠʢʝʣʴ 44,0 32,0 46,0 

ʂʦʙʘʣʴʪ 18,5 17,4 28,0 

ʄʳʰʴʷʢ 52 20 7 

ʂʘʣʠʡ (%) 0,08 0,134 0,297 

ʂʘʣʴʮʠʡ (%) 1,10 3,75 6,42 

ɿʦʣʦʪʦ (ʛ/ʪ) 16 9 3,5 

ɸʩʬʘʣʴʪʝʥʳ (%) 22,04 5,64  5,01 
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

ʧʦʨʦʜʳ ʣʦʢʘʣʠʟʫʶʪʩʷ ʢ ʶʛʦ-ʚʦʩʪʦʯʥʦʤʫ ʙʦʨʪʫ  ʅʠʢʦʣʘʝʚʩʢʦ-ʄʘʛʠʩʪʨʘʣʴʥʦʛʦ ʰʚʘ ʊʘʪʘʨʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ 

ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ. ʆʥʠ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ  ʚ ʞʝʩʪʢʠʭ ʚʳʩʪʫʧʘʭ ʩʫʪʫʨʥʳʭ ʰʚʦʚ ʨʘʟʚʠʪʠʝʤ ʟʦʥ ʧʷʪʥʠʩʪʦʛʦ ʦʙʣʠʢʘ. 

ʕʪʦ ʟʦʥʳ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʤʷʪʠʷ ʩ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʤʝʣʢʠʭ ʩʢʣʘʜʦʯʝʢ, ʚʧʣʦʪʴ ʜʦ ʧʣʦʡʯʘʪʦʩʪʠ. ʇʝʪʨʦ-

ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʥʥʳʭ ʤʝʪʘʤʦʨʬʠʪʦʚ ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʝ (ʢʦʣʦʥʢʘ 2). 

ʋʛʣʝʨʦʜʠʩʪʳʝ (ʘʩʬʘʣʴʪʝʥʦʚʳʝ) ʬʠʣʣʠʪʳ ʧʷʪʥʠʩʪʦʛʦ ʦʙʣʠʢʘ ʚ ʧʣʘʥʝ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʢʦʤʧʦʥʝʥʪʦʚ ʨʫʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ [ʟʦʣʦʪʦ + ʤʳʰʴʷʢ +ʘʩʬʘʣʴʪʝʥʳ], ʩʚʷʟʘʥʥʦʛʦ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʩʞʘʪʠʝʤ. 

ɸʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʳʝ ʩʣʘʥʮʳ ʦʩʝʚʦʡ ʰʦʚʥʦʡ ʯʘʩʪʠ ʧʨʦʬʠʣʷ ʅʠʢʦʣʘʝʚʩʢʦ-ʄʘʛʠʩʪʨʘʣʴʥʦʛʦ ʰʚʘ 

ʦʪʥʦʩʷʪʩʷ ʢ ʥʠʞʥʝʩʫʭʦʧʠʪʩʢʦʡ ʧʦʜʩʝʨʠʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ, ʢʘʢ  ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ, ʪʘʢ  ʠ ʚ ʢʨʝʩʪ ʧʨʦʩʪʠʨʘʥʠʷ,  

ʢʨʘʡʥʝʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ʄʝʪʘʩʦʤʘʪʠʪʳ ʧʦ ʩʦʩʪʘʚʫ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʢʨʝʤʥʠʩʪʳʝ, ʩʦʜʝʨʞʘʪ ʦʪ 55 ʜʦ 75%, ʤʝʩʪʘʤʠ ʜʦ 90% ʤʘʩʩʳ ʢʨʝʤʥʝʟʝʤʘ. ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʷʚʣʷʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʦʛʘʱʝʥʠʝ ʠʭ ʤʘʨʛʘʥʮʝʤ (ʪʘʙʣʠʮʘ, ʢʦʣʦʥʢʘ 3). ɺʝʨʦʷʪʥʦ, ʵʪʘ ʧʣʘʩʪʠʥʘ ʦʬʠʦʣʠʪʦʚ ʷʚʠʣʘʩʴ 

ʨʝʟʫʣʴʪʘʪʦʤ ʦʪʩʣʦʝʥʠʷ ʣʠʪʦʩʬʝʨʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʦʪ ʚʝʨʭʥʝʡ ʤʘʥʪʠʠ ʚ ʧʨʦʮʝʩʩʝ ʚʳʜʘʚʣʠʚʘʥʠʷ. ʂʨʦʤʝ ʤʘʨʛʘʥʮʘ ʚ 

ʝʝ ʩʦʩʪʘʚʝ ʦʪʤʝʯʘʶʪʩʷ ʩʢʦʧʣʝʥʠʷ ʧʘʣʣʘʜʠʷ [2]. 

ʉʣʘʙʦ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʨʙʦʥʘʪʥʦïʛʣʠʥʠʩʪʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ 

ʩʨʝʜʥʝʩʫʭʦʧʠʪʩʢʦʡ ʧʦʜʩʝʨʠʠ. ɿʜʝʩʴ ʛʣʘʚʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʢʘʨʙʦʥʘʪʥʦïʛʣʠʥʠʩʪʦʤʫ ʩʪʨʫʢʪʫʨʥʦ-

ʚʝʱʝʩʪʚʝʥʥʦʤʫ ʢʦʤʧʣʝʢʩʫ. ʉʦʩʪʘʚ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʟʦʥ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʧʨʦʮʝʩʩʘʤʠ ʞʝʣʝʟʠʩʪʦ-ʢʨʝʤʥʠʩʪʦʛʦ ʠ 

ʩʝʨʥʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʘ. ʉʘʤʠ ʤʝʪʘʩʦʤʘʪʠʪʳ ʤʝʩʪʘʤʠ ʩʦʜʝʨʞʘʪ ʩʠʣʣʳ ʪʘʢʩʠʪʦʚʳʭ ʜʦʣʝʨʠʪʦʚ [3,4]. ʊʚʝʨʜʳʡ 

ʨʫʜʥʳʡ ʨʘʩʪʚʦʨ ʚ ʩʚʷʟʠ ʩ ʚʥʝʜʨʝʥʠʝʤ ʪʘʢʩʠʪʦʚʳʭ ʜʦʣʝʨʠʪʦʚ ʩʣʦʞʝʥ ʭʘʣʴʢʦʧʠʨʠʪʦʤ, ʧʝʪʣʘʥʜʠʪʦʤ, ʢʫʙʘʥʠʪʦʤ ʠ 

ʜʨ., ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʦʪʘ ʠ ʦʩʦʙʝʥʥʦ ʤʝʜʠ (ʪʘʙʣʠʮʘ, ʢʦʣʦʥʢʘ 4). 

ɿʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʷ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ʅʠʢʦʣʘʝʚʩʢʦ-ʄʘʛʠʩʪʨʘʣʴʥʦʛʦ ʰʚʘ ʩ 

ʧʦʜʦʙʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʎʝʥʪʨʘʣʴʥʦʡ (ʛʣʘʚʥʦʡ) ʟʦʥʳ - ʩʫʪʫʨʳ  ʠʥʪʝʥʩʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʫʙʰʠʨʦʪʥʦʛʦ 

ʩʜʘʚʣʠʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʩʪʨʫʢʪʫʨʳ ʦʧʠʩʳʚʘʝʤʦʛʦ ʨʝʛʠʦʥʘ 

ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʥʝʨʛʠʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʢʫʯʠʚʘʥʠʷ ʧʨʠ ʚʩʪʨʝʯʥʦʤ ʩʪʘʣʢʠʚʘʥʠʠ 

ʝʥʠʩʝʡʩʢʠʭ ʩʢʣʘʜʯʘʪʳʭ ʩʦʦʨʫʞʝʥʠʡ ʩ ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʦʡ. ʉʢʫʯʠʚʘʶʱʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ, ʘ ʪʘʢʞʝ ʤʥʦʛʦʦʙʨʘʟʥʳʡ 

ʧʨʦʮʝʩʩ  ʩʜʘʚʣʠʚʘʶʱʝʛʦ ʩʞʘʪʠʷ ʦʢʘʟʘʣʠ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʟʦʥ ʪʝʢʪʦʛʝʥʝʟʘ, ʚ 

ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʧʦʨʦʜʳ ʙʳʣʠ ʤʝʩʪʘʤʠ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʜʨʦʙʣʝʥʳ, ʦʩʣʘʙʣʝʥʳ, ʘ ʫʯʘʩʪʢʘʤʠ, ʥʘʦʙʦʨʦʪ, ʩʠʣʴʥʦ 

ʚʳʞʘʪʳ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʩʝʚʳʭ ʰʚʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʦʬʠʦʣʠʪʘʤʠ. ʋʯʝʪ ʵʪʠʭ ʜʘʥʥʳʭ ʧʦʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ. 
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ɹʀʆʉʊʈɸʊʀɻʈɸʌʀʗ ɸɹɸʃɸʂʉʂʆʁ ʉɺʀʊʓ (ɺɽʈʍʀ ɹɸʊɸ - ɺɽʈʍʅʗʗ ʖʈɸ) 
ʐɸʀʄʉʂʆɻʆ ʅɽʌʊɽɻɸɿʆʅʆʉʅʆɻʆ ʈɸʁʆʅɸ ʇʆ ʌʆʈɸʄʀʅʀʌɽʈɸʄ 

ɽ.ɺ. ɿʘʡʯʠʢʦʚʘ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʤʠʢʨʦʧʘʣʝʦʥʪʦʣʦʛʠʠ ɹ.ʃ. ʅʠʢʠʪʝʥʢʦ 

ʀʥʩʪʠʪʫʪ ʥʝʬʪʝʛʘʟʦʚʦʡ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʬʠʟʠʢʠ ʉʆ ʈɸʅ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 

 
ɺ ʦʩʥʦʚʫ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʧʦʣʦʞʝʥʦ ʠʟʫʯʝʥʠʝ ʠ ʩʨʘʚʥʝʥʠʝ ʢʦʤʧʣʝʢʩʦʚ ʬʦʨʘʤʠʥʠʬʝʨ ʚʝʨʭʦʚ ʙʘʪʘ ï 

ʚʝʨʭʥʝʡ ʶʨʳ ʠʟ ʢʝʨʥʘ ʩʢʚʘʞʠʥ ʉʳʤʦʨʴʷʭʩʢʦʡ, ʃʦʚʠʥʩʢʦʡ, ʃʘʟʘʨʝʚʩʢʦʡ ʠ ʌʠʣʠʧʧʦʚʩʢʦʡ ʧʣʦʱʘʜʝʡ (ʐʘʠʤʩʢʠʡ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʡ ʨʘʡʦʥ, ʇʨʠʫʨʘʣʴʩʢʘʷ ʯʘʩʪʴ ɿʘʧʘʜʥʦʩʠʙʠʨʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ), ʯʪʦ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʧʦʩʪʘʚʠʪʴ ʨʘʟʨʝʟʳ ʘʙʘʣʘʢʩʢʦʡ ʩʚʠʪʳ (ʨʠʩ. ). 

ɹʳʣʠ ʚʳʜʝʣʝʥʳ ʢʦʤʧʣʝʢʩʳ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʦʩʴʤʠ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ 

ʩʨʝʜʥʝʡ ʠ ʚʝʨʭʥʝʡ ʶʨʳ. ʕʪʦ ʬʦʨʘʤʠʥʠʬʝʨʦʚʳʝ ʟʦʥʳ Dorothia insperata, Trochammina rostovzevi JF 25 , ʩʣʦʠ ʩ 

Dorothia insperata, Eomarssonella paraconica JF 33, ʟʦʥʘ Ammobaculites tobolskensis, Trochammina oxfordiana JF 

34, ʟʦʥʘ Tolypammina svetlanae, Ammodiscus thomsi JF 35, ʟʦʥʘ Recurvoides disputabilis JF 37, ʟʦʥʘ 

Haplophragmoides ? canuiformis JF 39, ʟʦʥʘ Pseudolamarckina lopsiensis JF 41 ʠ ʟʦʥʘ Kutsevella haplophragmoides 

JF 43, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʰʢʘʣʳ [4, 2]. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʌʦʨʘʤʠʥʠʬʝʨʦʚʘʷ ʟʦʥʘ Dorothia insperata - Trochammina rostovzevi JF 25 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʘʙʘʣʘʢʩʢʦʡ ʩʚʠʪʳ [1] ʠ ʜʘʪʠʨʫʝʪʩʷ ʢʘʢ ʚʝʨʭʠ ʚʝʨʭʥʝʛʦ ʙʘʪʘ ï ʢʝʣʣʦʚʝʡ [3]. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ 

ʬʦʨʘʤʠʥʠʬʝʨ, ʛʜʝ ʘʛʛʣʶʪʠʥʠʨʫʶʱʠʝ ʬʦʨʤʳ ʟʘʥʠʤʘʶʪ ʜʦʤʠʥʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ, ʢʦʤʧʣʝʢʩ ʦʪʣʠʯʘʝʪʩʷ 

ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʚʠʜʦʚ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʠʭ ʵʢʟʝʤʧʣʷʨʦʚ. ɸʛʛʣʶʪʠʥʠʨʫʶʱʠʝ ʬʦʨʤʳ: Dorothia insperata, 

Trochammina rostovzevi, Recurvoides scherkalyensis, Recurvoides singularis, Cribrostomoides mirandus, 

Haplophragmoides magnus, Trochammina tumefacta, Ammobaculites igrimensis, Recurvoides ex gr. Anabarensis. 

Trochammina rostovzevi ʠ Recurvoides scherkalyensis ʚʝʩʴʤʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳ. ʏʠʩʣʝʥʥʦʩʪʴ ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 10 ʵʢʟʝʤʧʣʷʨʦʚ ʚ ʦʙʨʘʟʮʝ. ʀʟʚʝʩʪʢʦʚʠʩʪʳʝ ʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʝʜʠʥʠʯʥʳʤʠ 

ʵʢʟʝʤʧʣʷʨʘʤʠ ʜʦʚʦʣʴʥʦ ʧʣʦʭʦʡ ʩʦʭʨʘʥʥʦʩʪʠ, ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʥʠʭ ʨʘʢʦʚʠʥʳ ʯʘʩʪʠʯʥʦ ʨʘʟʨʫʰʝʥʳ, ʠʥʦʛʜʘ 

ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʶʪ  ʠ ʩʦʭʨʘʥʠʣʠʩʴ ʪʦʣʴʢʦ ʷʜʨʘ. ʕʪʦ Guttulina tatarensis, Lenticulina subinvolvens, Lenticulina 

cf. narykaryensis, Lenticulina cf. daschevskajae, Lenticulina ex gr. subpolonica, Pseudonodosaria cf. brandi, Nodosaria 

cf. sp., Citharina cf. sp. ʇʦʤʠʤʦ ʬʦʨʘʤʠʥʠʬʝʨ, ʚʩʪʨʝʯʘʶʪʩʷ ʶʚʝʥʠʣʴʥʳʝ ʦʯʝʥʴ ʤʝʣʢʦʨʘʟʤʝʨʥʳʝ ʛʘʩʪʨʦʧʦʜʳ.  

 

 
ʈʠʩ. ʂʘʨʪʘ-ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʟʫʯʝʥʥʳʭ ʩʢʚʘʞʠʥ  ʢʝʣʣʦʚʝʡ-ʚʝʨʭʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ  

ʐʘʠʤʩʢʦʛʦ ʅɻʈ (ʉʳʤʦʨʴʷʭʩʢʘʷ, ʃʦʚʠʥʩʢʘʷ, ʃʘʟʘʨʝʚʩʢʘʷ ʠ ʌʠʣʠʧʧʦʚʩʢʘʷ  ʧʣʦʱʘʜʠ). 

1 - ʧʣʦʱʘʜʠ; 2 - ʩʢʚʘʞʠʥʳ. ʅʘ ʚʨʝʟʢʝ - ʨʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɺ ʩʣʦʷʭ ʩ Dorothia insperata, Eomarssonella paraconica JF 33 ʦʙʥʘʨʫʞʝʥʳ, ʚ ʦʩʥʦʚʥʦʤ, 

ʘʛʛʣʶʪʠʥʠʨʫʶʱʠʝ ʬʦʨʤʳ ʩʨʝʜʥʝʡ ʩʦʭʨʘʥʥʦʩʪʠ. ʀʭ ʢʦʣʠʯʝʩʪʚʦ ʥʝʚʝʣʠʢʦ. ʂʦʤʧʣʝʢʩ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʚʠʜʦʚ ʬʦʨʘʤʠʥʠʬʝʨ: Dorothia insperata, Eomarssonella paraconica, Recurvoides scherkalyensis, R. singularis, 

Trochammina rostovzevi, T. tumefacta Haplophragmoides magnus, H. incognitus, Ammobaculites igrimensis, A. 

pungensis, A. tobolskensis, Bulbobaculites praeelongatum, Ammodiscus ex. gr. arangastachiensis, A. uglicus, 

Cribrostomoides canuiformis. ʀʟʚʝʩʪʢʦʚʠʩʪʳʝ ʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʝʜʠʥʩʪʚʝʥʥʳʤ ʚʠʜʦʤ - Lenticulina involvens. 

ɺʦʟʨʘʩʪ ʩʣʦʸʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʨʭʘʤ ʢʝʣʣʦʚʝʷ ï ʥʠʟʘʤ ʦʢʩʬʦʨʜʘ.  

ɺ ʬʦʨʘʤʠʥʠʬʝʨʦʚʦʡ ʟʦʥʝ Ammobaculites tobolskensis, Trochammina oxfordiana JF 34 ʚ ʦʩʥʦʚʥʦʤ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʘʛʛʣʶʪʠʥʠʨʫʶʱʠʝ ʬʦʨʤʳ. ɸʩʩʦʮʠʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ 13 ʚʠʜʦʚ ʬʦʨʘʤʠʥʠʬʝʨ: Ammobaculites 

tobolskensis, Trochammina oxfordiana, Haplophragmoides magnus, Recurvoides scherkalyensis, R. canningensis, R. 

sublustris, Ammodiscus uglicus, A. ex. gr. pseudoinfimus, Eomarssonella paraconica, Bulbobaculites pokrovkaensis, 

Ammobaculites cf. subgracilis, T. ex. gr. kosyrevae, Hyperammina sp. ʇʦ ʧʦʷʚʣʝʥʠʶ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

Ammobaculites tobolskensis ʠ Trochammina oxfordiana ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʘʥʥʳʝ ʩʣʦʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ 

ʥʠʞʥʝʤʫ ʦʢʩʬʦʨʜʫ. 

ʌʦʨʘʤʠʥʠʬʝʨʦʚʘʷ ʟʦʥʘ Tolypammina svetlanae, Ammodiscus thomsi JF 35 ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ  

ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʘʛʛʣʶʪʠʥʠʨʫʶʱʠʭ ʬʦʨʤ ʩʨʝʜʥʝʡ ʩʦʭʨʘʥʥʦʩʪʠ. ʆʙʥʘʨʫʞʝʥʦ 8 ʚʠʜʦʚ ʬʦʨʘʤʠʥʠʬʝʨ: 

Ammodiscus thomsi, Ammobaculites tobolskensis, A. alaskensis, Recurvoides disputabilis, Haplophragmoides 

canuiformis, Trochammina ex. gr. kosyrevae, Evolutinella sp., Bulbobaculites sp. ʀʟʚʝʩʪʢʦʚʠʩʪʳʝ ʬʦʨʤʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʝʜʠʥʩʪʚʝʥʥʳʤ ʚʠʜʦʤ: Pseudonodosaria brandy. ɺʦʟʨʘʩʪ ʵʪʠʭ ʩʣʦʝʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʨʝʜʥʠʡ 

ʦʢʩʬʦʨʜ. 

ɺ ʩʣʦʷʭ ʩ Haplophragmoides ? canuiformis JF 40 ʠʟ ʘʛʛʣʶʪʠʥʠʨʫʶʱʠʭ ʧʨʝʜʩʪʘʚʣʝʥ ʣʠʰʴ ʦʜʠʥ 

ʟʦʥʘʣʴʥʳʡ ʚʠʜ ʬʦʨʘʤʠʥʠʬʝʨ Haplophragmoides canuiformis. ʀʟʚʝʩʪʢʦʚʠʩʪʳʭ ʚʠʜʦʚ ʦʙʥʘʨʫʞʝʥʦ ʙʦʣʴʰʝ: 

Citarinella denisovae, Vaginulinopsis oblongiovalis, Lenticulina michailovi, L. cf. subpolonica, L. cf. narykaryensis, 
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ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

Geinitzinita sp., Marginulina sp., Nodosaria ex. gr. invidiosa. ɺʦʟʨʘʩʪ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ, ʢʘʢ ʚʝʨʭʠ ʚʝʨʭʥʝʛʦ 

ʦʢʩʬʦʨʜʘ ï ʥʠʞʥʠʡ ʢʠʤʤʝʨʠʜʞ.  

ʉʦʩʪʘʚ ʢʦʤʧʣʝʢʩʘ ʬʦʨʘʤʠʥʠʬʝʨʦʚʦʡ ʟʦʥʳ JF 41 Pseudolamarckina lopsiensis ʨʘʟʥʦʦʙʨʘʟʥʳʡ. ɿʜʝʩʴ 

ʥʘʩʯʠʪʳʚʘʝʪʩʷ 23 ʚʠʜʘ ʬʦʨʘʤʠʥʠʬʝʨ: Lenticulina michailovi, L. iatriensis, L. undosa, L. munda, L. nordformis, 

Pseudolamarkina lopsiensis, Citarinella denisovae, Pseudonodosaria tutkovsky, Planularia pressula, P. messezhnikovi, 

P. septentrionobs, Astacolus inflatiformis, A. identatus, A.  igrimensis, Saracenaria subsata, Bojarkella costata, 

Dentalina briickmani, D. pseudocommunis, Grigelis pseudohispoda, Marginulina sp., Marginulinopsis sp., Saracenaria 

ex. gr. subsuta. ɼʘʥʥʘʷ ʟʦʥʘ  ʧʦ ʚʦʟʨʘʩʪʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʥʠʞʥʝʛʦ ï ʚʝʨʭʥʝʤʫ ʢʠʤʤʝʨʠʜʞʫ. 

ɺ ʟʦʥʝ Kutsevella haplophragmoides JF 43 ʙʳʣʠ ʥʘʡʜʝʥʳ ʪʘʢʠʝ ʚʠʜʳ ʬʦʨʘʤʠʥʠʬʝʨ, ʢʘʢ Pseudonodosaria 

brandy, Planularia messezhnikovi, Grigelis pseudohispoda, Dentalina communis, Lenticulina nordformis, L. initabilis, 

Saracenaria subsuta, Eoguttulina kimmerijica, Evolutinella emeljanzevi, Kutsevella sp. (haplophragmoides), 

Recurvoides sp.  ʠ ʜʨ. ɺʦʟʨʘʩʪ ʵʪʠʭ ʩʣʦʝʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʥʠʞʥʝʚʦʣʞʩʢʠʡ. 
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ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 

 
ʆʙʨʘʟʦʚʘʥʠʝ ʤʦʣʘʩʩʳ ʚ ɹʠʨʶʩʠʥʩʢʦʤ ʇʨʠʩʘʷʥʴʝ ʩʚʷʟʘʥʦ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʚʝʥʜʩʢʦʛʦ 

ʬʦʨʣʘʥʜʦʚʦʛʦ ʙʘʩʩʝʡʥʘ ʥʘ ʟʘʧʘʜʝ-ʶʛʦ-ʟʘʧʘʜʝ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ ʧʦʩʣʝ ʠʟʤʝʥʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʠ 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʢʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʨʝʞʠʤʘ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ʕʪʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʚʷʟʘʥʳ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʦʨʦʛʝʥʥʦʛʦ ʧʦʷʩʘ ʥʘ ʟʘʧʘʜʥʦʡ ʠ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʧʝʨʠʬʝʨʠʠ ʢʨʘʪʦʥʘ ʚ 

ʧʦʟʜʥʝʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʦʝ (ʚʝʥʜʩʢʦʝ, ʵʜʠʘʢʘʨʘʥʩʢʦʝ) ʚʨʝʤʷ [1]. ɺ ʨʘʥʥʝʚʝʥʜʩʢʦʝ ʚʨʝʤʷ (ʠʣʠ ʧʦ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʰʢʘʣʝ ʚ ʧʦʟʜʥʝʤ ʢʨʠʦʛʝʥʠʠ) ʠʤʝʣʦ ʤʝʩʪʦ ʦʣʝʜʝʥʝʥʠʝ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ, ʣʝʜʥʠʢʦʚʳʝ 

ʦʪʣʦʞʝʥʠʷ ʙʳʣʠ ʜʝʪʘʣʴʥʦ ʠʟʫʯʝʥʳ ʚ ʇʨʠʩʘʷʥʴʝ [6]. ʇʦʩʣʝ ʵʪʦʛʦ ʵʪʘʧʘ ʚ ʧʦʟʜʥʝʤ ʚʝʥʜʝ ʦʙʨʘʟʦʚʘʣʠʩʴ ʧʘʩʩʠʚʥʘʷ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʘʷ ʦʢʨʘʠʥʘ ʠ ʦʢʨʘʠʥʥʳʝ ʤʦʨʩʢʠʝ ʙʘʩʩʝʡʥʳ, ʢʦʪʦʨʳʝ ʚ ʧʦʟʜʥʝʤ ʞʝ ʚʝʥʜʝ ʠʩʯʝʟʣʠ (ʟʘʢʨʳʣʠʩʴ), ʠ ʥʘ 

ʠʭ ʤʝʩʪʝ ʧʦʷʚʠʣʠʩʴ ʦʙʰʠʨʥʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ. ʆʙʨʘʟʦʚʘʥʠʝ ʤʦʣʘʩʩʳ ʙʳʣʦ ʚʨʝʤʝʥʝʤ ʧʦʩʪʫʧʣʝʥʠʷ ʥʘ 

ʉʠʙʠʨʩʢʠʡ ʢʨʘʪʦʥ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʠʣʠʢʦʢʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʣʩʷ ʠʟ 

ʚʥʝʰʥʝʡ ʦʙʣʘʩʪʠ ʩʥʦʩʘ ʧʦʟʜʥʝʚʝʥʜʩʢʠʤʠ ʨʝʢʘʤʠ. 

ʉʚʠʜʝʪʝʣʴʩʪʚʦʤ ʦʨʦʛʝʥʝʟʘ ʧʦʩʣʝ ʵʪʘʧʘ ʚʳʩʦʢʦʛʦ ʩʪʦʷʥʠʷ ʫʨʦʚʥʷ ʤʦʨʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʷʚʣʷʶʪʩʷ 

ʩʠʣʠʢʦʢʣʘʩʪʠʯʝʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʘʡʩʠʥʩʢʦʡ ʩʚʠʪʳ ʦʩʝʣʢʦʚʦʡ ʩʝʨʠʠ ʚʝʥʜʘ, ʚʳʧʦʣʥʷʶʱʠʝ ʇʨʠʩʘʷʥʩʢʠʡ ʧʨʦʛʠʙ ʚ 

ɹʠʨʶʩʠʥʩʢʦʤ ʇʨʠʩʘʷʥʴʝ. ʆʩʦʙʝʥʥʦ ʨʝʟʢʦ ʦʪʣʦʞʝʥʠʷ ʦʨʦʛʝʥʥʦʛʦ ʵʪʘʧʘ ʚʳʨʘʞʝʥʳ ʥʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʣʘʩʩʳ, ʢʦʛʜʘ ʧʦʷʚʠʣʠʩʴ ʤʦʱʥʳʝ ʨʫʩʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʤʫʢʩʫʪʩʢʦʡ ʧʘʯʢʠ ʘʡʩʠʥʩʢʦʡ ʩʚʠʪʳ.  

ɸʡʩʠʥʩʢʘʷ ʩʚʠʪʘ ʦʩʝʣʢʦʚʦʡ ʩʝʨʠʠ ʦʙʲʝʜʠʥʷʝʪ ʧʦʟʜʥʝʚʝʥʜʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ɹʠʨʶʩʠʥʩʢʦʛʦ ʇʨʠʩʘʷʥʴʷ ʚ 

ʝʜʠʥʳʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ, ʦʛʨʘʥʠʯʝʥʥʳʡ ʩʥʠʟʫ ʢʨʦʚʣʝʡ ʤʦʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʠʟʚʝʩʪʥʷʢʦʚ ʫʜʠʥʩʢʦʡ 

ʩʚʠʪʳ ʦʩʝʣʢʦʚʦʡ ʩʝʨʠʠ ʧʦʟʜʥʝʛʦ ʚʝʥʜʘ) ʠ ʩʚʝʨʭʫ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʙʘʟʘʣʴʥʦʡ ʯʘʩʪʠ ʫʩʪʴ-ʪʘʛʫʣʴʩʢʦʡ ʩʚʠʪʳ 

ʨʘʥʥʝʛʦ ʢʝʤʙʨʠʷ [5]. ɸʡʩʠʥʩʢʘʷ ʩʚʠʪʘ, ʤʦʱʥʦʩʪʴʶ 1160-1300 ʤ, ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠ ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʨʘʟʨʝʟʘʭ 

ʧʦ ʨʝʢʘʤ ʊʘʛʫʣ, ɹʠʨʶʩʘ ʠ ʋʜʘ ʠ ʧʦʜʨʘʟʜʝʣʝʥʘ ʥʘ ʰʝʩʪʴ ʧʘʯʝʢ. ʀʤʝʥʥʦ ʤʫʢʩʫʪʩʢʘʷ ʧʘʯʢʘ ʘʡʩʠʥʩʢʦʡ ʩʚʠʪʳ ʩʪʘʣʘ 

ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʘ. ʈʘʟʨʝʟʳ ʤʫʢʩʫʪʩʢʦʡ ʧʘʯʢʠ ʥʘʠʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʳ ʚ ʦʙʥʘʞʝʥʠʷʭ 

çʇʣʦʪʙʠʱʝè (ʧʨʘʚʳʡ ʙʝʨʝʛ ʨ. ʊʘʛʫʣ, ʚʙʣʠʟʠ ʧʦʩ. ɻʝʦʨʛʠʝʚʢʘ) ʠ çʄʦʩʪè (ʧʨʘʚʳʡ ʙʦʨʪ ʨ. ɹʠʨʶʩʘ ʥʘʧʨʦʪʠʚ 

ʧʦʩ. ʂʝʜʨʦʚʳʡ) ʚ 2003-2006 ʛʛ ʉʦʚʝʪʦʚʳʤ ʖ.ʂ. (ʨʠʩ. ). 

ɸʚʪʦʨʦʤ ʨʘʙʦʪʳ ʤʫʢʩʫʪʩʢʘʷ ʧʘʯʢʘ ʘʡʩʠʥʩʢʦʡ ʩʚʠʪʳ ʙʳʣʘ ʠʟʫʯʝʥʘ ʚ ʫʨʦʯʠʱʝ ʇʣʠʪʳ ʚ ʣʝʚʦʤ ʙʦʨʪʫ 

ʨ. ʋʜʘ ʚ ʦʙʥʘʞʝʥʠʠ çʉʪʘʨʳʝ ʇʣʠʪʳè. ʋʨʦʯʠʱʝ ʇʣʠʪʳ ʥʘʭʦʜʠʪʩʷ ʚ 73 ʢʤ ʥʘ ʶʛʦ-ʟʘʧʘʜ ʦʪ ʛ. ʅʠʞʥʝʫʜʠʥʩʢʘ. ɺ 

ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʧʦʣʥʳʡ ʨʘʟʨʝʟ ʤʫʢʩʫʪʩʢʦʡ ʧʘʯʢʠ ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʥʘʞʝʥʠʷʭ ʨʫʯ. ʇʣʠʪʩʢʠʡ ʠ ʨʫʯ. ɻʘʡʙʫʨ. ʂʦʤʧʣʝʢʩ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʣʦʞʝʥʠʡ ʤʫʢʩʫʪʩʢʦʡ ʧʘʯʢʠ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʢʦʣʣʝʢʮʠʠ, ʚʢʣʶʯʘʶʱʝʡ 55 ʦʙʨʘʟʮʦʚ ʠʟ ʦʙʥʘʞʝʥʠʷ 

çʉʪʘʨʳʝ ʇʣʠʪʳè (ʨ. ʋʜʘ) ʠ 11 ʦʙʨʘʟʮʦʚ ʠʟ ʦʙʥʘʞʝʥʠʡ ʧʦ ʨʝʢʘʤ ʄʘʨʥʷ, ʏʝʣʦʪʘ, ɹʠʨʶʩʘ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʙʨʘʟʮʦʚ ʧʝʩʯʘʥʠʢʦʚ ʤʫʢʩʫʪʩʢʦʡ ʧʘʯʢʠ ʧʨʠʤʝʥʷʣʩʷ ʩʣʝʜʫʶʱʠʡ ʢʦʤʧʣʝʢʩ ʘʥʘʣʠʟʦʚ: ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ 

ʦʢʘʪʘʥʥʦʩʪʠ ʟʝʨʝʥ ʧʝʩʯʘʥʠʢʦʚ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʠ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟʳ ʧʨʦʟʨʘʯʥʳʭ ʰʣʠʬʦʚ, 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʣʝʦʪʝʯʝʥʠʡ ʚ ʧʘʢʝʪʝ ʨʫʩʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʩ ʢʦʩʦʡ ʩʣʦʠʩʪʦʩʪʴʶ, ʣʠʪʦʬʘʮʠʘʣʴʥʳʡ ʘʥʘʣʠʟ. ʇʦʜ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʣʠʪʦʬʘʮʠʝʡ ʚ ʨʘʙʦʪʝ ʧʦʥʠʤʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʘʷ ʝʜʠʥʠʮʘ ʜʝʣʝʥʠʷ ʚʩʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʪʣʦʞʝʥʠʡ, ʢʦʪʦʨʘʷ 

ʦʙʣʘʜʘʝʪ ʭʘʨʘʢʪʝʨʥʳʤʠ ʪʝʢʩʪʫʨʥʦ-ʩʪʨʫʢʪʫʨʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʩʦʩʪʘʚʦʤ ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʦʪʣʠʯʠʪʴ ʝʝ ʦʪ ʜʨʫʛʠʭ ʣʠʪʦʬʘʮʠʡ, ʠ ʢʦʪʦʨʘʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʩʧʦʩʦʙʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ.  

ʄʫʢʩʫʪʩʢʘʷ ʧʘʯʢʘ ʘʡʩʠʥʩʢʦʡ ʩʚʠʪʳ ï ʵʪʦ ʤʦʱʥʘʷ ʪʦʣʱʘ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ (150-180 ʤ), 

ʩʦʩʪʦʷʱʘʷ ʠʟ ʯʝʨʝʜʦʚʘʥʠʷ ʧʘʢʝʪʘ ʨʫʩʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʧʘʢʝʪʘ ʦʪʣʦʞʝʥʠʡ ʧʨʠʨʫʩʣʦʚʦʛʦ ʚʘʣʘ. ɺ ʧʘʢʝʪʝ 

ʨʫʩʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʣʠʪʦʬʘʮʠʠ: 1) ʧʝʩʯʘʥʠʢ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʡ ʪʝʤʥʦ-ʩʝʨʳʡ ʤʘʩʩʠʚʥʳʡ 

ʦʩʥʦʚʘʥʠʷ ʨʫʩʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ c ʠʥʪʨʘʢʣʘʩʪʘʤʠ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʯʘʥʠʢʘ ʠ ʘʣʝʚʨʦʣʠʪʘ; 2) ʧʝʩʯʘʥʠʢ ʩʨʝʜʥʝ-

ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ ʤʘʩʩʠʚʥʳʡ ʩ ʢʨʫʧʥʳʤʠ ʢʦʩʳʤʠ ʩʝʨʠʷʤʠ, ʦʙʨʘʟʫʶʱʠʤʠ ʬʦʨʩʝʪʦʚʳʝ ʤʘʢʨʦʬʦʨʤʳ; 3) ʧʝʩʯʘʥʠʢ 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ ʩ ʠʥʪʨʘʢʣʘʩʪʘʤʠ ʘʣʝʚʨʦʣʠʪʘ ʠ ʧʝʩʯʘʥʠʢʘ ʩʣʦʷ ʨʝʘʢʪʠʚʘʮʠʠ ʧʦʪʦʢʘ; 4) ʧʝʩʯʘʥʠʢ ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ 

ʩ ʪʝʢʩʪʫʨʦʡ ʨʷʙʠ ʪʝʯʝʥʠʷ ʧʦʜʥʦʞʠʷ ʜʶʥ ʠ ʣʦʧʘʩʪʝʡ ʚʥʫʪʨʠʨʫʩʣʦʚʦʛʦ ʙʘʨʘ. ɺ ʧʘʢʝʪʝ ʦʪʣʦʞʝʥʠʡ ʧʨʠʨʫʩʣʦʚʦʛʦ 

ʚʘʣʘ ʪʘʢʞʝ ʚʳʜʝʣʝʥʳ ʣʠʪʦʬʘʮʠʠ ʧʨʠʨʫʩʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ: 1) ʪʦʥʢʦʧʣʠʪʯʘʪʳʡ ʩʝʨʳʡ ʘʣʝʚʨʦʣʠʪ ʩ ʚʦʣʥʠʩʪʦʡ 

ʩʣʦʠʩʪʦʩʪʴʶ, ʦʩʢʦʣʴʯʘʪʦʡ ʠ ʪʦʥʢʦʧʣʠʪʯʘʪʦʡ ʦʪʜʝʣʴʥʦʩʪʴʶ ʦʙʳʯʥʳʭ ʧʘʚʦʜʢʦʚ; 2) ʧʝʩʯʘʥʠʢ ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ ʩ 

ʢʦʩʦ-ʚʦʣʥʠʩʪʦʡ ʩʣʦʡʯʘʪʦʩʪʴʶ ʢʘʥʘʣʦʚ ʧʨʦʨʳʚʘ; 3) ʪʦʥʢʦʟʝʨʥʠʩʪʳʡ ʧʝʩʯʘʥʠʢ ʙʦʣʴʰʠʭ ʥʘʚʦʜʥʝʥʠʡ ʚ ʧʨʦʩʣʦʷʭ.  

ɺ ʧʘʢʝʪʝ ʨʫʩʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʤʫʢʩʫʪʩʢʦʡ ʧʘʯʢʠ ʚ ʨʘʟʨʝʟʝ çʉʪʘʨʳʝ ʇʣʠʪʳè ʚʳʜʝʣʷʶʪʩʷ ʜʶʥʳ ʚʳʩʦʪʦʡ 

0,2-0,3 ʤ, ʠʭ ʘʩʩʦʮʠʘʮʠʠ ʦʙʨʘʟʫʶʪ ʧʦʣʦʛʠʝ ʬʦʨʩʝʪʦʚʳʝ ʤʘʢʨʦʬʦʨʤʳ. ʂʘʞʜʘʷ ʬʦʨʩʝʪʦʚʘʷ ʤʘʢʨʦʬʦʨʤʘ 

ʟʘʚʝʨʰʘʝʪʩʷ ʥʝʙʦʣʴʰʠʤ ʩʣʦʝʤ ʪʦʥʢʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʯʘʥʠʢʘ ʩ ʪʝʢʩʪʫʨʦʡ ʨʷʙʠ ʪʝʯʝʥʠʷ. ɼʶʥʳ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ 

ʩʝʨʠʠ ʜʶʥ ʤʦʱʥʦʩʪʴʶ 2-3 ʤ ʩ ʧʦʣʦʛʦ-ʙʫʛʨʠʩʪʦʡ ʚʝʨʭʥʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʉʝʨʠʠ ʜʶʥ ʦʙʨʘʟʫʶʪ ʣʦʧʘʩʪʠ, 

ʦʪʜʝʣʝʥʥʳʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʦʩʦʙʝʥʥʦ ʨʝʟʢʠʤʠ ʛʨʘʥʠʮʘʤʠ ʨʝʘʢʪʠʚʘʮʠʠ ʪʝʯʝʥʠʷ ʩ ʧʦʜʦʰʚʝʥʥʳʤʠ ʟʥʘʢʘʤʠ, 

ʠʥʪʨʘʢʣʘʩʪʘʤʠ ʧʝʩʯʘʥʠʢʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ ʠʟ ʧʦʜʩʪʠʣʘʶʱʝʛʦ ʩʣʦʷ, ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʤ ʙʘʟʘʣʴʥʳʤ ʧʝʩʯʘʥʠʢʦʤ. 

ʃʦʧʘʩʪʠ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʥʫʶ ʦʨʠʝʥʪʠʨʦʚʢʫ, ʨʝʟʢʘʷ ʩʤʝʥʘ ʥʘʧʨʘʚʣʝʥʠʷ ʪʝʯʝʥʠʷ ʩʚʷʟʘʥʘ ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ 

ʧʨʦʪʦʢ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʦʪ ʛʣʘʚʥʦʛʦ ʨʫʩʣʘ. ʅʝʩʢʦʣʴʢʦ ʣʦʧʘʩʪʝʡ ʩʦʟʜʘʶʪ ʚʳʧʫʢʣʫʶ ʚʚʝʨʭ 

ʤʦʨʬʦʩʪʨʫʢʪʫʨʫ ʚʥʫʪʨʠʨʫʩʣʦʚʦʛʦ ʙʘʨʘ, ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʠʟʤʝʨʷʝʪʩʷ ʦʪ ʧʝʨʚʳʭ ʤʝʪʨʦʚ ʜʦ 10 -20 ʤ. ʕʪʦ 

ʚʝʣʠʯʠʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʣʫʙʠʥʝ ʨʫʩʣʘ ʨʝʢʠ. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʝʚʦʛʦ ʦʧʠʩʘʥʠʷ ʦʪʣʦʞʝʥʠʡ ʤʫʢʩʫʪʩʢʦʡ ʧʘʯʢʠ ʥʘ ʨ. ʋʜʘ ʚ ʫʨʦʯʠʱʝ ʇʣʠʪʳ ʙʳʣʠ ʚʳʜʝʣʝʥʘ 

ʛʨʫʧʧʘ ʣʠʪʦʬʘʮʠʡ, ʢʦʪʦʨʳʝ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ ʣʠʪʦʬʘʮʠʷʤʠ ʨʝʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦ [4]. ʕʪʠ ʣʠʪʦʬʘʮʠʠ ʦʙʨʘʟʫʶʪ 

ʭʘʨʘʢʪʝʨʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʵʣʝʤʝʥʪ ï ʢʨʫʧʥʦʢʦʩʦʩʣʦʠʩʪʳʝ ʩʝʨʠʠ ï çʬʦʨʩʝʪʦʚʳʝ ʤʘʢʨʦʬʦʨʤʳè ʠ ʤʦʛʫʪ 

ʧʨʠʥʘʜʣʝʞʘʪʴ, ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɸ. ʄʘʡʝʣʣʘ, ʛʣʫʙʦʢʦʡ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʥʦʡ ʨʝʢʝ ʩ ʢʦʤʧʣʝʢʩʘʤʠ ʘʢʢʨʝʮʠʡ ʚʥʠʟ 

ʧʦ ʪʝʯʝʥʠʶ. ʈʝʢʠ ʤʫʢʩʫʪʩʢʦʛʦ ʚʨʝʤʝʥʠ ʦʪʥʝʩʝʥʳ ʧʦ ʧʦʣʦʞʝʥʠʶ ʥʘ ʘʣʣʶʚʠʘʣʴʥʦʡ ʨʘʚʥʠʥʝ ʢ ʩʝʪʯʘʪʦʤʫ ʪʠʧʫ, ʧʦ 

ʩʪʨʦʝʥʠʶ ʨʫʩʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ï ʢ ʩʧʣʝʪʝʥʥʦʤʫ ʪʠʧʫ. 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ ʚ ʰʣʠʬʘʭ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʢʨʫʧʥʳʝ ʦʩʘʜʦʯʥʳʝ 

ʬʦʨʤʳ, ʨʝʯʥʳʝ ʜʶʥʳ ʠ ʬʦʨʩʝʪʦʚʳʝ ʤʘʢʨʦʬʦʨʤʳ ʙʳʣʠ ʩʣʦʞʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʥʢʠʤ ʤʘʪʝʨʠʘʣʦʤ - 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʤ ʧʝʩʢʦʤ. ʉʨʝʜʥʝʟʝʨʥʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ ʧʦʷʚʣʷʶʪʩʷ ʚ ʦʪʣʦʞʝʥʠʷʭ ʨʝʘʢʪʠʚʘʮʠʠ ʪʝʯʝʥʠʷ ʚʤʝʩʪʝ ʩ 

ʠʥʪʨʘʢʣʘʩʪʘʤʠ ʦʪʣʦʞʝʥʠʡ ʙʦʢʦʚʳʭ ʯʘʩʪʝʡ ʨʫʩʝʣ. ʂʨʫʧʥʦʟʝʨʥʠʩʪʳʡ ʤʘʪʝʨʠʘʣ ʧʦʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʦʩʥʦʚʘʥʠʠ 

ʨʝʯʥʳʭ ʨʫʩʝʣ (ʢʘʥʘʣʦʚ). ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʫʩʣʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥ ʭʘʨʘʢʪʝʨʦʤ 

ʦʙʣʘʩʪʠ ʩʥʦʩʘ. 

ɺʪʦʨʦʡ ʚʘʞʥʳʡ ʨʝʟʫʣʴʪʘʪ ï ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʫʢʩʫʪʩʢʦʡ ʧʘʯʢʠ - ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʦʙʠʣʠʝ ʚ ʦʙʣʘʩʪʠ ʩʥʦʩʘ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʦʩʘʜʦʯʥʳʭ ʠ ʤʝʪʘʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ. ʕʪʦʪ ʪʠʧ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʡ 

ʬʦʨʤʘʮʠʠ ʥʘʟʳʚʘʝʪʩʷ çʣʠʪʦʢʣʘʩʪʠʪʦ-ʢʚʘʨʮʝʚʘʷè [2] ʠ ʩʚʷʟʘʥ, ʩʦʛʣʘʩʥʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʠʩʪʦʯʥʠʢʦʚ ʤʘʪʝʨʠʘʣʘ, ʩ çʨʝʮʠʢʣʠʨʦʚʘʥʥʳʤ ʦʨʦʛʝʥʦʤè [3]. ʉʦʜʝʨʞʘʥʠʝ ʮʝʤʝʥʪʘ ʚ ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʮʘʭ 

ʤʫʢʩʫʪʩʢʦʡ ʧʘʯʢʠ ʩʦʩʪʘʚʣʷʝʪ 4.3-7.2%, ʦʙʣʦʤʢʦʚ ʧʦʨʦʜ ï 92%-96%. ʉʦʜʝʨʞʘʥʠʝ ʦʙʣʦʤʢʦʚ ʢʚʘʨʮʘ ʩʦʩʪʘʚʣʷʝʪ 50-

70%, ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ ï 3-9%, ʦʙʣʦʤʢʦʚ ʧʦʨʦʜ ï 26-44%. ʄʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʦʙʣʦʤʢʦʚ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ ʷʚʣʷʶʪʩʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʤʠ ʦʪʩʫʪʩʪʚʠʷ ʚ ʦʙʣʘʩʪʠ ʩʥʦʩʘ ʙʣʦʢʦʚ ʢʨʘʪʦʥʘ ʠ 

ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʜʫʛ. ʆʙʠʣʠʝ ʢʚʘʨʮʘ, ʦʩʪʘʪʢʠ ʧʝʨʚʠʯʥʦʛʦ ʮʝʤʝʥʪʘ ʥʘ ʦʙʣʦʤʢʘʭ ï ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʝʦʪʣʦʞʝʥʠʷ 

ʤʘʪʝʨʠʘʣʘ. 

 

 
ʈʠʩ. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʟʫʯʝʥʥʳʭ ʦʙʥʘʞʝʥʠʡ 
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

ʉʫʜʷ ʧʦ ʭʘʨʘʢʪʝʨʫ ʠʩʪʦʯʥʠʢʘ ʤʘʪʝʨʠʘʣʘ ʠ ʥʘʧʨʘʚʣʝʥʠʷʤ ʪʝʯʝʥʠʡ ʚʝʩʴ ʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ 

ʨʘʩʧʨʦʩʪʨʘʥʷʣʩʷ ʦʪ ʚʥʝʰʥʠʭ ʦʨʦʛʝʥʦʚ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʠ ʚʦʩʪʦʢ ʠ ʧʦʢʨʳʚʘʣ ʶʛʦ-ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ. 
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ʇʈʆɹʃɽʄɸʊʀʏʅʓɽ ʆɹʈɸɿʆɺɸʅʀʗ ɺ ʊʈʀɸʉʆɺʓʍ ʆʊʃʆɾɽʅʀʗʍ ʎɽʅʊʈɸʃʔʅʆʁ 

ʏɸʉʊʀ ʂɸʉʇʀʁʉʂʆɻʆ ʄʆʈʗ 
ʈ.ʈ. ʂʘʤʘʣʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ɻ.ʄ. ʉʫʥʛʘʪʫʣʣʠʥʘ 
ʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 

 
ʇʨʠ ʠʟʫʯʝʥʠʠ ʦʩʘʜʦʯʥʳʭ ʪʦʣʱ ʤʦʨʩʢʦʛʦ ʛʝʥʝʟʠʩʘ ʛʝʦʣʦʛʠ ʥʝʨʝʜʢʦ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʦʙʨʘʟʦʚʘʥʠʷʤʠ 

ʥʝʷʩʥʦʡ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (çʧʨʦʙʣʝʤʘʪʠʢʦʡè). ʅʘʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʨʠʘʩʦʚʳʭ 

ʦʪʣʦʞʝʥʠʡ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʦʙʥʘʨʫʞʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ. ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠ ̫ ʠʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʘʚʪʦʨʦʤ ʦʪʦʙʨʘʥʦ ʦʢʦʣʦ 20 

ʵʢʟʝʤʧʣʷʨʦʚ ʠʟ ʜʝʩʷʪʠ ʦʙʨʘʟʮʦʚ ʰʣʘʤʘ, ʠʩʩʣʝʜʦʚʘʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ 

ʦʙʨʘʟʦʚʘʥʠʡ (çʰʘʨʠʢʦʚè). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʥʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʥʝʨʝʜʢʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʥʘʙʣʶʜʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ çʚʳʨʦʩʪʳè, ʠʥʦʛʜʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʪʦʨʘʷ ʢʘʤʝʨʘ, ʚʥʫʪʨʝʥʥʷʷ ʧʦʣʦʩʪʴ çʰʘʨʠʢʦʚè 

ʟʘʧʦʣʥʝʥʘ ʧʦʨʦʜʦʡ (ʨʠʩ. 1). ʉ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʢʘʥʠʨʫʶʱʝʛʦ ʤʠʢʨʦʩʢʦʧʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʩʪʦʷʪ ʦʥʠ 

ʠʟ ʢʨʝʤʥʝʟʝʤʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʦʤ ʚʳʜʚʠʥʫʪʦ ʥʝʩʢʦʣʴʢʦ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʜʘʥʥʳʭ ʬʦʨʤ: 

1. ʊʝʭʥʦʛʝʥʥʦʝ: çʰʘʨʠʢʠè ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥʳ. ʆʜʥʘʢʦ ʚ ʭʦʜʝ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʟʫʯʝʥʠʷ ʪʝʭʥʦʛʝʥʥʘʷ ʚʝʨʩʠʷ ʥʝ ʧʦʣʫʯʠʣʘ ʧʦʜʪʚʝʨʞʜʝʥʠʷ, ʪʘʢ ʢʘʢ ʥʘʡʜʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʝ ʪʦʣʴʢʦ ʚ ʰʣʘʤʝ, ʥʦ ʠ ʥʘ ʩʚʝʞʝʤ ʩʢʦʣʝ ʢʫʩʦʯʢʦʚ ʧʦʨʦʜʳ.  

2. ɹʠʦʛʝʥʥʦʝ: ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʩʪʦʤʘʪʦʮʠʩʪʘʤʠ ʟʦʣʦʪʠʩʪʳʭ ʚʦʜʦʨʦʩʣʝʡ ʠʣʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ 

ʨʘʢʦʚʠʥʥʳʤʠ ʘʤʝʙʘʤʠ. 

 

  
ʈʠʩ.1. ʇʨʦʙʣʝʤʘʪʠʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʟʘʧʦʣʥʝʥʥʳʝ 

ʚʥʫʪʨʠ ʧʦʨʦʜʦʡ 

ʈʠʩ. 2. ʉʢʫʣʴʧʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

çʰʘʨʠʢʦʚè 

 

ʉʪʦʤʘʪʦʮʠʩʪʳ ʟʦʣʦʪʠʩʪʳʭ ʚʦʜʦʨʦʩʣʝʡ ï ʵʪʦ ʧʦʣʳʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʳ, 

ʦʥʠ ʦʙʨʘʟʫʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʤʥʦʞʝʥʠʷ ʠʣʠ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʥʝʩʝʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ. 

ʆʙʦʣʦʯʢʘ ʮʠʩʪ ʤʦʞʝʪ ʙʳʪʴ ʛʣʘʜʢʦʡ ʠʣʠ ʥʝʩʪʠ ʨʘʟʣʠʯʥʳʝ ʩʢʫʣʴʧʪʫʨʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʚʠʜʝ ʰʠʧʦʚ, ʙʦʨʦʜʘʚʦʢ, 

ʤʦʨʱʠʥ ʠ ʜʨ.[1]. ɹʣʠʟʢʠʝ ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʩʢʫʣʴʧʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʥʘʙʣʶʜʘʪʁʩʷ ʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ 

ʦʢʨʫʛʣʳʭ ʦʙʨʘʟʦʚʘʥʠʡ (ʨʠʩ. 2). ʆʜʥʘʢʦ ʚʩʝ ʩʪʦʤʘʪʦʮʠʩʪʳ ʟʦʣʦʪʠʩʪʳʭ ʚʦʜʦʨʦʩʣʝʡ ʠʤʝʶʪ ʧʦʨʫ, ʢʦʪʦʨʘʷ ʫ 

ʥʘʡʜʝʥʥʳʭ ʘʚʪʦʨʦʤ ʧʨʦʙʣʝʤʘʪʠʯʥʳʭ ʬʦʨʤ ʦʪʩʫʪʩʪʚʫʝʪ, ʯʪʦ ʩʪʘʚʠʪ ʧʦʜ ʩʦʤʥʝʥʠʝ ʜʘʥʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʊʘʢʞʝ ʙʳʣʘ ʚʳʜʚʠʥʫʪʘ ʚʝʨʩʠʷ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʝ çʰʘʨʠʢʠè ʷʚʣʷʶʪʩʷ ʨʘʢʦʚʠʥʥʳʤʠ ʘʤʝʙʘʤʠ ï 

ʦʢʨʫʛʣʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʩ 

ʢʨʝʤʥʠʩʪʳʤ ʩʢʝʣʝʪʦʤ [2]. ʀʥʪʝʨʝʩʥʦ ʧʨʦʠʩʭʦʜʠʪ ʫ ʨʘʢʦʚʠʥʥʳʭ ʘʤʝʙ ʧʨʦʮʝʩʩ ʨʘʟʤʥʦʞʝʥʠʷ: ʦʥ ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʜʝʣʝʥʠʷ ʷʜʨʘ ʠ ʧʦʩʪʨʦʝʥʠʷ ʥʦʚʦʡ ʨʘʢʦʚʠʥʢʠ. ʅʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʜʚʝ ʘʤʝʙʳ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʦʩʣʦʡʢʦʡ 

ʧʨʦʪʦʧʣʘʟʤʳ, ʟʘʪʝʤ ʦʥʠ ʨʘʩʭʦʜʷʪʩʷ [3]. ʀʟʫʯʝʥʠʝ çʰʘʨʠʢʦʚè ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʢʘʥʠʨʫʶʱʝʛʦ 

ʤʠʢʨʦʩʢʦʧʘ ʧʦʟʚʦʣʠʣʦ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ (ʨʠʩ. 3). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, 

ʥʘʡʜʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʠ ʤʠʥʝʨʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠ ʢ ʨʘʢʦʚʠʥʥʳʤ ʘʤʝʙʘʤ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʜʦʣʞʘʶʪʩʷ, ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʝʱʝ ʨʷʜ ʘʥʘʣʠʟʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʜʦʩʪʦʚʝʨʥʦʡ ʢʘʨʪʠʥʳ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤʘʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. 

 

 
ʈʠʩ.3. ʇʨʦʮʝʩʩ ʜʝʣʝʥʠʷ (?) ʧʨʦʙʣʝʤʘʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

 

 
ʃʠʪʝʨʘʪʫʨʘ 

 
1. ʉʘʡʪ ɺʠʢʠʧʝʜʠʠ - ʩʚʦʙʦʜʥʦʡ ʵʥʮʠʢʣʦʧʝʜʠʠ [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ 

http://ru.wikipedia.org/wiki/ɿʦʣʦʪʠʩʪʳʝ_ʚʦʜʦʨʦʩʣʠ, ʩʚʦʙʦʜʥʳʡ. (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ 25.12.12) 
2. ʉʘʡʪ ɸʢʘʜʝʤʠʢ (ʩʣʦʚʘʨʠ ʠ ʵʥʮʠʢʣʦʧʝʜʠʠ ʥʘ ɸʢʘʜʝʤʠʢʝ) ï ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʵʥʮʠʢʣʦʧʝʜʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴ 

[ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ http://dic.academic.ru/dic.nsf/dic_biology/4757/%D0%A0%D0%90%D0% 
9A%D0%9E%D0%92%D0%98%D0%9D%D0%9D%D0%AB%D0%95, ʩʚʦʙʦʜʥʳʡ. (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ 27.12.12) 

3. ʉʘʡʪ ʦ ʚʦʜʝ ï ʇʨʦʩʪʝʡʰʠʝ [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ http://ovode.net/hw19.php, ʩʚʦʙʦʜʥʳʡ. (ɼʘʪʘ 
ʦʙʨʘʱʝʥʠʷ 27.12.12) 

 
ʆʉʆɹɽʅʅʆʉʊʀ ʉʊʈɸʊʀɻʈɸʌʀʏɽʉʂʀʍ ʀʉʉʃɽɼʆɺɸʅʀʁ ɻʆʈʅʆ-ʈʋɼʅʓʍ ʈɸʁʆʅʆɺ 

ɿɸʇɸɼʅʆɻʆ ʉɽʂʊʆʈɸ ʖɾʅʆɻʆ ʊʗʅʔ-ʐɸʅʗ 
ʆ.ʗ. ʂʦʣʜʠʙʝʢʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʟʘʚʝʜʫʶʱʠʡ ʩʝʢʪʦʨʦʤ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʠ ɿ.ʄ. ɸʙʜʫʘʟʠʤʦʚʘ 
ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʛ. ʊʘʰʢʝʥʪ, ʈʝʩʧʫʙʣʠʢʘ 

ʋʟʙʝʢʠʩʪʘʥ 

 
ɺ ʋʟʙʝʢʠʩʪʘʥʝ, ʦʩʦʙʝʥʥʦ ʚ ʝʛʦ ʟʘʧʘʜʥʦʤ ʩʝʢʪʦʨʝ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʦʪʢʨʳʪʳ ʠ ʫʞʝ ʨʘʟʚʝʜʘʥʳ 

ʢʨʫʧʥʝʡʰʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ ʙʣʘʛʦʨʦʜʥʳʭ ʠ ʜʨʫʛʠʭ ʤʝʪʘʣʣʦʚ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʭʦʞʜʝʥʠʷ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ. ʅʦ ʜʣʷ ʠʭ ʧʨʦʛʥʦʟʘ ʠ ʧʦʠʩʢʘ 

ʥʫʞʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ, ʙʘʟʠʨʫʶʱʘʷʩʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʝ. ɽʸ ʩʦʟʜʘʥʠʝ 

ʩʚʷʟʘʥʦ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʪʝʤ, ʯʪʦ ʛʦʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ɿʘʧʘʜʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʖʞʥʦ-ʊʷʥʴʰʘʥʩʢʦʡ ʧʦʢʨʦʚʥʦ-ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʝ, ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʢʦʣʣʠʟʠʦʥʥʦʡ 

ʦʙʩʪʘʥʦʚʢʝ ʥʘʜ ʟʦʥʘʤʠ ʩʫʙʜʫʢʮʠʠ ʚ ʨʝʞʠʤʝ ʩʞʘʪʠʷ, ʫʧʣʦʪʥʝʥʠʷ ʠ ʧʦʜʥʷʪʠʷ ʟʝʤʥʦʡ ʢʦʨʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʟʨʝʟʦʚ ʜʦʤʝʟʦʟʦʡʩʢʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʫʜʦʚʤʝʱʘʶʱʠʭ, ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʵʪʠʭ ʦʙʣʘʩʪʷʭ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʦʞʥʦʡ ʜʠʩʣʦʮʠʨʦʚʘʥʥʦʩʪʴʶ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, 

ʘʥʦʤʘʣʴʥʳʤ ʟʘʣʝʛʘʥʠʝʤ ʩʣʦʝʚ, ʚʳʧʘʜʝʥʠʝʤ ʠʣʠ ʥʝʦʜʥʦʢʨʘʪʥʳʤ ʧʦʚʪʦʨʝʥʠʝʤ ʚ ʯʝʰʫʡʯʘʪʦ-ʩʢʣʘʜʯʘʪʳʭ 

ʩʪʨʫʢʪʫʨʘʭ ʦʪʜʝʣʴʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʨʘʟʨʝʟʦʚ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʩʦʚʤʝʱʝʥʠʝʤ ʚ ʢʘʞʫʱʫʶʩʷ ʥʦʨʤʘʣʴʥʦʡ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʠ ʨʘʟʥʦʬʘʮʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ (ʨʠʩ. 1, 2). 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʛʝʥʝʟʠʩʘ 

ʩʪʨʘʪʦʥʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʝ ʨʘʟʨʝʟʳ, ʪ.ʢ. ʥʝʜʦʫʯʝʪ ʠʭ ʩʣʦʞʥʦʛʦ ʩʪʨʦʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʥʝʛʘʪʠʚʥʳʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʩʦʩʪʘʚʣʝʥʠʝʤ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʢʘʨʪ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʛʥʦʟʥʦ-ʧʦʠʩʢʦʚʳʭ 

ʨʘʙʦʪ [1]. ʈʫʜʦʧʨʦʷʚʣʝʥʠʷ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʤʝʶʪ ʠʟʙʠʨʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʧʨʠʫʨʦʯʝʥʳ ʢ 

ʩʣʦʞʥʦʜʠʩʣʦʮʠʨʦʚʘʥʥʳʤ ʪʦʣʱʘʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʛʝʥʝʟʠʩʘ. ʈʘʩʰʠʬʨʦʚʢʘ ʩʪʨʦʝʥʠʷ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʣʘʛʘʶʱʠʭ ʠʭ ʩʪʨʘʪʦʥʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ ʵʚʦʣʶʮʠʠ 

ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʢʦʪʦʨʘʷ ʧʨʦʚʦʜʠʪʩʷ ʢʦʤʧʣʝʢʩʦʚ ʤʝʪʦʜʦʚ: ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ, ʩʪʨʫʢʪʫʨʥʳʤ, 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ, ʩʦʙʳʪʠʡʥʳʤ ʠ ʣʠʪʦ-ʙʠʦʬʘʮʠʘʣʴʥʳʤ ʘʥʘʣʠʟʦʤ. 

ɹʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʦʟʨʘʩʪʘ ʧʦʨʦʜ, ʩʣʘʛʘʶʱʠʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʚ ʥʘʨʫʰʝʥʥʳʭ ʨʘʟʨʝʟʘʭ, ʩ ʮʝʣʴʶ ʬʠʢʩʘʮʠʠ ʧʦʚʪʦʨʝʥʠʷ ʠʣʠ ʚʳʧʘʜʝʥʠʷ ʠʟ ʨʘʟʨʝʟʦʚ 

ʩʪʨʘʪʦʥʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʣʘʩʪʠʥʳ, ʯʝʰʫʠ, ʪ.ʝ. ʦʧʨʝʜʝʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨ ʩʪʨʫʢʪʫʨ (ʥʘʜʚʠʛ, ʩʜʚʠʛ ʠ 

ʪ.ʧ.), ʩʪʝʧʝʥʴ ʠ ʤʘʩʰʪʘʙ ʥʘʨʫʰʝʥʥʦʩʪʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

 

http://ru.wikipedia.org/wiki/Золотистые_водоросли
http://dic.academic.ru/dic.nsf/dic_biology/4757/%D0%A0%D0%90%D0%25%209A%D0%9E%D0%92%D0%98%D0%9D%D0%9D%D0%AB%D0%95
http://dic.academic.ru/dic.nsf/dic_biology/4757/%D0%A0%D0%90%D0%25%209A%D0%9E%D0%92%D0%98%D0%9D%D0%9D%D0%AB%D0%95
http://ovode.net/hw19.php
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

 

 

ʈʠʩ. 1. ʄʝʣʘʥʞʠʨʦʚʘʥʥʘʷ ʢʘʨʘʰʘʭʩʢʘʷ 

ʨʫʜʦʚʤʝʱʘʶʱʘʷ ʪʦʣʱʘ ʩ ʪʝʣʘʤʠ ʢʚʘʨʮʠʪʦʚ 

ʢʦʢʧʘʪʘʩʩʢʦʡ ʩʚʠʪʳ R2-3, ʛʦʨʳ ɹʫʢʘʥʪʘʫ, 

ʂʳʟʳʣʢʫʤʩʢʠʡ ʨʝʛʠʦʥ 

ʈʠʩ. 2. ʏʝʰʫʡʯʘʪʦ-ʩʢʣʘʜʯʘʪʦʝ ʩʪʨʦʝʥʠʝ ʨʘʟʨʝʟʘ 

ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʂʘʥʩʘʡʩʢʦʡ ʨʫʜʥʦʡ ʟʦʥʝ. 

ʅʫʨʘʪʠʥʩʢʠʡ ʨʝʛʠʦʥ 

 

ʆʧʳʪ ʨʘʙʦʪ ʩ ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʤʠ ʪʦʣʱʘʤʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ 

ʤʝʪʦʜʘ ʤʦʞʥʦ ʫʚʝʨʝʥʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚʦʟʨʘʩʪ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʧʝʨʚʠʯʥʳʡ ʧʦʨʷʜʦʢ ʥʘʩʣʦʝʥʠʷ. ɸ ʜʣʷ ʵʪʦʛʦ 

ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩ ʤʦʥʦʛʨʘʬʠʯʝʩʢʠʤ ʦʧʠʩʘʥʠʝʤ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʜʣʷ ʩʪʨʘʪʠʛʨʘʬʠʠ ʛʨʫʧʧ, ʧʦ ʤʝʨʝ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʚʦʟʨʘʩʪ ʚʩʝʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʫ ʠʣʠ ʠʥʫʶ ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʝʜʠʥʠʮʫ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠʟ ʥʝʥʘʨʫʰʝʥʥʳʭ ʨʘʟʨʝʟʦʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ 

ʧʨʘʚʠʣʴʥʦ ʦʮʝʥʠʪʴ ʧʨʠʟʥʘʢʠ ʠʟʫʯʘʝʤʳʭ ʬʦʨʤ ʠ ʜʘʪʴ ʪʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʟʨʘʩʪʘ ʚʤʝʱʘʶʱʝʡ ʧʦʨʦʜʳ. 

ʇʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʠʤʝʥʷʝʪʩʷ ʠ ʩʪʨʫʢʪʫʨʥʳʡ ʤʝʪʦʜ, 

ʚʳʷʚʣʷʶʱʠʡ ʭʘʨʘʢʪʝʨ ʢʦʥʪʘʢʪʦʚ ʤʝʞʜʫ ʣʠʪʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ, ʠʭ ʧʦʣʦʞʝʥʠʝ (ʥʦʨʤʘʣʴʥʦʝ 

ʠʣʠ ʘʥʦʤʘʣʴʥʦʝ) ʚ ʨʘʟʨʝʟʝ, ʘʚʪʦʭʪʦʥʥʦʝ ʠʣʠ ʘʣʣʦʭʪʦʥʥʦʝ ʟʘʣʝʛʘʥʠʝ, ʭʘʨʘʢʪʝʨ ʥʘʨʫʰʝʥʠʡ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ, ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʨʫʜʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʨʠʩ. 3, 4). 

 

  

ʈʠʩ. 3. ʇʨʠʨʘʟʣʦʤʥʳʝ ʩʢʣʘʜʢʠ ʚʦʣʦʯʝʥʠʷ ʚ ʟʦʥʝ 

ʥʘʜʚʠʛʘ ʚ ʘʣʝʚʨʦʧʝʩʯʘʥʠʢʘʭ 02. ʄʘʜʘʚʘʪʩʢʘʷ ʨʫʜʥʘʷ 

ʟʦʥʘ. ʅʫʨʘʪʠʥʩʢʠʡ ʨʝʛʠʦʥ 

ʈʠʩ. 4. ɺʠʜʠʤʦʝ ʟʦʣʦʪʦ, ʨʘʟʚʠʪʦʝ ʧʦ ʢʣʠʚʘʞʥʳʤ  

ʪʨʝʱʠʥʘʤ ʚ çʯʝʨʥʳʭ ʩʣʘʥʮʘʭè ʆ1-2  

ʅʫʨʘʪʠʥʩʢʠʭ ʛʦʨ 

 

ʎʠʪʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʟʫʯʝʥʠʠ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ 

ʧʦʨʦʜ, ʠʭ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʩʪʨʫʢʪʫʨʳ ʩʣʦʷ ʠ ʜʨʫʛʠʭ ʪʝʢʩʪʫʨʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʩʧʝʮʠʬʠʢʠ ʙʠʦʮʝʥʦʟʦʚ, 

ʦʧʨʝʜʝʣʷʝʪ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʚʳʷʚʣʷʝʪ ʣʠʪʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʪʠʧʳ ʧʦʨʦʜ, 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʬʦʨʤʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ. ʕʪʠ 

ʨʘʟʨʘʙʦʪʢʠ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʘʢʪʫʘʣʠʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʜʘʥʥʳʭ ʤʦʨʩʢʦʡ ʛʝʦʣʦʛʠʠ. ʇʦ ʧʦʣʦʞʝʥʠʶ ʧʝʨʚʠʯʥʳʭ ʠ ʚʪʦʨʠʯʥʳʭ ʪʝʢʩʪʫʨ ʦʧʨʝʜʝʣʝʥʦ ʧʦʣʦʞʝʥʠʝ ʚ ʨʘʟʨʝʟʝ 

ʧʦʨʦʜ, ʦʙʲʝʜʠʥʷʝʤʳʭ ʚ ʤʝʩʪʥʳʝ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ. 

ʀʟʫʯʝʥʠʝ ʪʝʢʩʪʫʨʥʦ-ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʠʪʦ-ʙʠʦʬʘʮʠʘʣʲʥʳʤ ʘʥʘʣʠʟʦʤ 

ʢʦʥʢʨʝʪʥʳʭ ʩʚʠʪ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʲʝʢʪʠʚʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʛʨʘʥʠʮ ʠ ʦʙʲʝʤʦʚ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʪʝʣ, ʚʳʜʝʣʷʝʤʳʭ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪʘʭ. 

ɼʣʷ ʙʦʣʴʰʝʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʤʝʞʜʫ ʚʳʜʝʣʝʥʥʳʤʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤʠ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʠ ʚʳʷʩʥʝʥʠʷ ʦʙʩʪʘʥʦʚʢʠ ʠ ʚʨʝʤʝʥʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʩʦʙʳʪʠʡʥʳʡ ʤʝʪʦʜ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʟʫʯʝʥʠʠ ʙʠʦʪʠʯʝʩʢʠʭ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ. ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʤʦʤʝʥʪʳ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʠʩʪʦʨʠʠ ɿʝʤʣʠ ʬʠʢʩʠʨʫʶʪʩʷ ʧʦ ʨʝʟʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʠʩʢʦʧʘʝʤʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʛʣʦʙʘʣʴʥʳʤʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʧʝʨʝʩʪʨʦʡʢʘʤʠ. ɼʠʘʛʥʦʩʪʠʢʘ ʩʦʙʳʪʠʡ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ, 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ, ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [2]. 

ʂʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʨʘʟʥʳʭ ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʠʣ ʥʘ ʛʝʥʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʝ ʧʨʦʚʝʩʪʠ ʪʠʧʠʟʘʮʠʶ 

ʨʘʟʨʝʟʦʚ, ʚʳʷʚʠʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʣʠʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʫʨʦʚʥʠ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʧʦʟʠʮʠʠ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʫʜʥʳʭ ʟʘʣʝʞʝʡ, ʨʘʟʨʘʙʦʪʘʪʴ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʜʣʷ ʣʝʛʝʥʜ, ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʢʘʨʪ 

ʨʘʟʣʠʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʛʥʦʟʥʦ-ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ. 
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ɺɽʈʍʅɽʄɽʃʆɺʓɽ ʄʆʈʉʂʀɽ ɽɾʀ ʈʆɼɸ ECHINOCORYS ʉɸʄɸʈʉʂʆʁ ʆɹʃɸʉʊʀ 

ɼ.ɺ. ʂʫʨʙʘʪʦʚ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʠʥʞʝʥʝʨ ɻ.ʉ. ʊʘʨʘʩʦʚʘ 

ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʘʤʘʨʘ, ʈʦʩʩʠʷ 

 
ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Echinocorys[1] ʦʙʨʘʟʫʶʪ ʦʜʥʫ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʧʦʨʦʜʘʭ ʚʝʨʭʥʝʛʦ 

ʤʝʣʘ ʠ ʧʘʣʝʦʮʝʥʘ ʛʨʫʧʧ ʥʝʧʨʘʚʠʣʴʥʳʭ ʤʦʨʩʢʠʭ ʝʞʝʡ. ɺ ʵʪʦʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤ ʠʥʪʝʨʚʘʣʝ ʦʥʠ ʚʝʩʴʤʘ ʦʙʳʯʥʳ 

ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ɽʚʨʘʟʠʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ. ʆʙʣʘʜʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʳʤ, 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʳʤ ʠʟʚʝʩʪʢʦʚʳʤ ʧʘʥʮʠʨʝʤ ʠ ʧʦʵʪʦʤʫ, ʭʦʨʦʰʦ ʩʦʭʨʘʥʷʷʩʴ ʚ ʠʩʢʦʧʘʝʤʦʤ ʩʦʩʪʦʷʥʠʠ, ʵʪʠ 

ʤʦʨʩʢʠʝ ʝʞʠ ʯʘʩʪʦ ʩʦʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʢʦʣʣʝʢʮʠʡ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʩʪʨʘʪʠʛʨʘʬʠʠ ʦʥʠ ʧʨʠʦʙʨʝʪʘʶʪ ʧʦʩʣʝ ʤʘʘʩʪʨʠʭʪʘ ʚ ʩʚʷʟʠ ʩ ʠʩʯʝʟʥʦʚʝʥʠʝʤ ʪʘʢʠʭ çʢʣʘʩʩʠʯʝʩʢʠʭè ʤʝʟʦʟʦʡʩʢʠʭ 

ʛʨʫʧʧ, ʢʘʢ ʘʤʤʦʥʠʪʳ, ʙʝʣʝʤʥʠʪʳ ʠ ʠʥʦʮʝʨʘʤʳ. 

 

 
ʈʠʩ. ɽʞ ʠʟ ʨʦʜʘ Echinocorys 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʦ ʩʜʝʣʘʥʦ ʦʧʠʩʘʥʠʝ ʥʝʧʨʘʚʠʣʴʥʳʭ ʤʦʨʩʢʠʭ ʝʞʝʡ ʠʟ ʨʦʜʘ Echinocorys. ʆʙʨʘʟʮʳ 

ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʥʘ ʉʘʤʘʨʩʢʦʡ ʃʫʢʝ ʚʜʦʣʴ ʧʨʘʚʦʙʝʨʝʞʴʷ ʨʝʢʠ ɺʦʣʛʠ, ʙʣʠʟ ʩʝʣʘ ʂʣʠʤʦʚʢʘ. ʄʦʨʩʢʠʝ ʝʞʠ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʚ ʦʙʥʘʞʝʥʠʷʭ, ʚʜʦʣʴ ʫʨʝʟʘ ʨʝʢʠ ɺʦʣʛʠ. 

ɺʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʷʚʣʷʶʪʩʷ ʬʦʩʬʦʨʠʪʠʟʠʨʦʚʘʥʥʳʡ ʠ ʛʣʠʥʠʩʪʳʡ ʤʝʣ, ʛʣʘʫʢʦʥʠʪʦʚʳʡ 

ʪʦʥʢʦʟʝʨʥʠʩʪʳʡ ʧʝʩʦʢ ʩ ʬʦʩʬʦʨʠʪʠʟʠʨʦʚʘʥʥʳʤʠ ʦʢʘʪʘʥʥʳʤʠ ʢʦʥʢʨʝʮʠʷʤʠ. ɺ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʝ ʚʩʪʨʝʯʘʝʪʩʷ 

ʤʝʨʛʝʣʴ ʩ ʣʠʥʟʘʤʠ ʛʣʠʥ. ʇʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʚʦʟʨʘʩʪʫ ʚʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʤʘʘʩʪʨʠʭʪʩʢʦʤʫ ʷʨʫʩʫ 

ʚʝʨʭʥʝʛʦ ʤʝʣʘ [2].  

ʊʘʢʞʝ ʩ ʤʦʨʩʢʠʤʠ ʝʞʘʤʠ ʙʳʣʠ ʚʩʪʨʝʯʝʥʳ ʜʨʫʛʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʤʦʨʩʢʦʡ ʬʘʫʥʳ: ʦʙʣʦʤʢʠ ʨʘʢʦʚʠʥ 

ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ, ʤʦʨʩʢʠʝ ʛʫʙʢʠ (Etheridgea, Craticularia, Lepidospongia ʠ ʜʨ). ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʟʜʝʩʴ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʤʦʨʩʢʘʷ 

ʤʝʣʢʦʚʦʜʥʘʷ (ʣʘʛʫʥʥʘʷ) ʬʘʮʠʷ. 

ɹʳʣʦ ʠʟʫʯʝʥʦ 5 ʦʙʨʘʟʮʦʚ ʝʞʝʡ ʠʟ ʨʦʜʘ Echinocorys. ʆʧʠʨʘʷʩʴ ʥʘ [1, 3, 4, 5, 6] ʧʨʦʚʝʜʝʥʘ ʧʦʧʳʪʢʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʨʘʟʮʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ: 

ʆʙʨʘʟʝʮ ˉ1. 

ʈʦʜ: Echinocorys Breynius, 1732. 

ɺʠʜ: Echinocorys vulgaris Breynius, 1732. 

ʈʘʟʤʝʨʳ ʧʘʥʮʠʨʷ: ʜʣʠʥʘ ï 7 ʩʤ; ʰʠʨʠʥʘ ï 5,5 ʩʤ; ʚʳʩʦʪʘ ï 5,5 ʩʤ. 

ʆʙʨʘʟʮʳ ˉ2, ˉ3 , ˉ4. 

ʈʦʜ: Echinocorys Breynius, 1732. 

ɺʠʜ: Echinocorys sculatus Leske, 1778. 

ʈʘʟʤʝʨʳ ʧʘʥʮʠʨʷ: ʦʙʨʘʟʝʮ ˉ2: ʜʣʠʥʘ ï 6,5 ʩʤ; ʰʠʨʠʥʘ ï 5,5 ʩʤ; ʚʳʩʦʪʘ ï 4,5 ʩʤ. 

ʆʙʨʘʟʝʮ ˉ3: ʜʣʠʥʘ ï 7,5 ʩʤ; ʰʠʨʠʥʘ ï 6,5 ʩʤ; ʚʳʩʦʪʘ ï 5 ʩʤ. 

ʆʙʨʘʟʝʮ ˉ4 (ʦʙʨʘʟʝʮ ʩʠʣʴʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥ, ʧʦʵʪʦʤʫ ʨʘʟʤʝʨʳ ʙʫʜʫʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʤʠ): ʜʣʠʥʘ ï 5,5 

ʩʤ; ʰʠʨʠʥʘ ï 5 ʩʤ; ʚʳʩʦʪʘ ï 4 ʩʤ. 

ʆʙʨʘʟʝʮ ˉ 5. 
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

ʈʦʜ: Echinocorys Breynius, 1732. 

ɺʠʜ: ʥʝ ʦʧʨʝʜʝʣʸʥ (ʦʙʨʘʟʝʮ ʩʦʭʨʘʥʠʣʩʷ ʯʘʩʪʠʯʥʦ ʠ ʩʠʣʴʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥ). 

ʈʘʟʤʝʨʳ ʧʘʥʮʠʨʷ: ʜʣʠʥʘ ï ʥʝʠʟʚʝʩʪʥʦ; ʰʠʨʠʥʘ ï ʥʝʠʟʚʝʩʪʥʦ; ʚʳʩʦʪʘ ï 4 ʩʤ. 

ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʤʦʨʬʦʣʦʛʠʷ ʨʦʜʘ Echinocorys. ʇʘʥʮʠʨʴ ʜʚʫʩʪʦʨʦʥʥʝʩʠʤʤʝʪʨʠʯʥʳʡ, ʚʳʪʷʥʫʪʳʡ ʚ 

ʧʝʨʝʜʥʝ-ʟʘʜʥʝʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʩ ʯʝʪʢʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ. ʇʘʥʮʠʨʴ ʷʡʮʝʚʠʜʥʳʡ, ʩ ʦʯʝʥʴ 

ʚʘʨʴʠʨʫʶʱʝʡ ʬʦʨʤʦʡ ʚʝʨʭʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʧʣʦʩʢʠʤ ʦʩʥʦʚʘʥʠʝʤ. ʉʧʝʨʝʜʠ ʨʘʟʚʠʚʘʝʪʩʷ 

ʥʝʛʣʫʙʦʢʘʷ ʧʝʨʝʜʥʷʷ ʙʦʨʦʟʜʘ. ʇʝʨʠʧʨʦʢʪ ʠʥʬʨʘʤʘʨʛʠʥʘʣʴʥʳʡ, ʠʥʦʛʜʘ ʤʘʨʛʠʥʘʣʴʥʳʡ; ʧʦʤʝʱʘʝʪʩʷ ʥʘ ʧʣʦʩʢʦʤ 

ʦʚʘʣʴʥʦʤ ʚʦʟʚʳʰʝʥʠʠ ï ʘʥʘʣʴʥʦʤ ʧʣʘʩʪʨʦʥʝ. ʇʣʘʩʪʨʦʥ ʤʝʨʠʜʦʩʪʝʨʥʘʣʴʥʳʡ, ʫʟʢʠʡ. ʇʝʨʠʩʪʦʤ ʙʝʟ ʯʝʣʶʩʪʝʡ, 

ʦʚʘʣʴʥʳʡ ʜʦ ʙʦʙʦʚʠʜʥʦʛʦ, ʩʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʛʣʫʙʣʝʥʥʳʤ ʧʝʨʝʜʥʠʤ ʢʨʘʝʤ. ʇʣʦʩʢʦʩʪʴ ʧʝʨʠʩʪʦʤʘʣʴʥʦʛʦ ʦʪʚʝʨʩʪʠʷ 

ʚʩʝʛʜʘ ʥʘʢʣʦʥʝʥʘ ʠ ʦʙʨʘʱʝʥʘ ʚʧʝʨʝʜ ʠ ʚʥʠʟ. ɺʦʢʨʫʛ ʧʝʨʠʩʪʦʤʘ ʧʨʠʨʦʪʦʚʳʝ ʘʨʢʦʚʠʜʥʳʝ ʧʦʨʳ ʦʙʨʘʟʫʶʪ 

ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥʥʫʶ ʧʷʪʠʣʫʯʝʚʫʶ ʟʚʝʟʜʫ, ʥʘʢʣʦʥʝʥʥʫʶ  ʠ ʦʙʨʘʱʝʥʥʫʶ ʚʧʝʨʝʜ. ɺʝʨʰʠʥʥʳʡ ʱʠʪʦʢ 

ʠʥʪʝʨʢʘʣʷʨʥʳʡ. ɸʤʙʫʣʘʢʨʘʣʴʥʳʝ ʧʣʘʩʪʠʥʢʠ ʚʩʝʛʜʘ ʧʨʦʩʪʳʝ, ʘʤʙʫʣʘʢʨʳ ʩʫʙʧʝʪʘʣʦʠʜʥʳʝ, ʩ ʦʚʘʣʴʥʳʤʠ ʧʦʨʘʤʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʜʚʫʩʢʘʪʥʦ. ɿʘʜʥʠʝ ʙʦʢʦʚʳʝ ʠʥʪʝʨʘʤʙʫʣʘʢʨʘʣʴʥʳʝ ʧʦʣʷ ʚʩʝʛʜʘ ʩʧʣʦʰʥʳʝ. ʊʫʙʝʨʢʫʣʳ ʠ ʛʨʘʥʫʣʳ 

ʦʯʝʥʴ ʤʝʣʢʠʝ ʠ ʦʜʥʦʨʦʜʥʳʝ, ʥʘ ʥʠʞʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʫʙʝʨʢʫʣʳ ʢʨʫʧʥʝʝ, ʯʝʤ ʥʘ ʚʝʨʭʥʝʡ. 

ʀʩʧʦʣʴʟʫʷ ʠʤʝʶʱʠʡʩʷ ʤʘʪʝʨʠʘʣ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʦʧʠʩʘʣʠ ʵʢʦʣʦʛʠʶ ʨʦʜʘ Echinocorys 

[5]. ʄʦʨʩʢʠʝ ʝʞʠ ʠʟ ʨʦʜʘ Echinocorys ʞʠʣʠ ʥʘ ʫʯʘʩʪʢʘʭ ʤʦʨʩʢʦʛʦ ʜʥʘ ʩ ʠʣʠʩʪʳʤ ʦʩʘʜʢʦʤ, ʙʦʛʘʪʳʤ 

ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʯʘʩʪʠʮʘʤʠ. ɾʠʣʠ ʚ ʦʩʘʜʢʝ, ʚ ʢʦʪʦʨʳʡ ʞʠʚʦʪʥʳʝ ʟʘʨʳʚʘʣʠʩʴ ʠ ʧʦʯʪʠ ʥʝʧʦʜʚʠʞʥʦ ʦʙʠʪʘʣʠ ʚ 

ʥʝʙʦʣʴʰʦʡ ʥʦʨʝ, ʩʦʦʙʱʘʶʱʝʡʩʷ ʩ ʥʘʨʫʞʥʦʡ ʩʨʝʜʦʡ ʯʝʨʝʟ ʜʚʘ ʦʪʚʝʨʩʪʠʷ; ʠʟ ʥʠʭ ʦʜʥʦ ï ʚ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʥʦʨʳ ï 

ʩʣʫʞʠʪ ʜʣʷ ʧʦʩʪʫʧʣʝʥʠʷ ʩʚʝʞʝʡ ʚʦʜʳ ʜʣʷ ʜʳʭʘʥʠʷ ʠ ʦʯʠʩʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʥʮʠʨʷ, ʘ ʜʨʫʛʦʝ ï ʚ ʟʘʜʥʝʡ ʯʘʩʪʠ ï 

ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʦʪʪʦʢʘ ʟʘʛʨʷʟʥʝʥʥʦʡ ʚʦʜʳ ʩ ʵʢʩʢʨʝʤʝʥʪʘʤʠ. ʅʦ ʥʝʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ (ʥʘʧʨʠʤʝʨ, E. 

vulgaris) ʟʘʨʳʚʘʣʠʩʴ ʥʝʛʣʫʙʦʢʦ ʠ ʫ ʥʠʭ ʙʳʣʘ ʦʪʢʨʳʪʘ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʪʝʣʘ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʙʦʣʝʝ 

ʨʘʟʨʫʰʝʥʥʘʷ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʩʝʛʦ ʧʘʥʮʠʨʷ. 

ʄʦʨʩʢʠʝ ʝʞʠ ʧʠʪʘʣʠʩʴ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʦʩʪʘʪʢʘʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚʦ ʚʟʚʝʩʠ ʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʥʘ. ʇʠʱʘ 

ʩʦʙʠʨʘʣʘʩʴ ʠ ʜʦʩʪʘʚʣʷʣʘʩʴ ʢʦ ʨʪʫ ʩʠʩʪʝʤʦʡ ʧʨʠʨʦʪʦʚʳʭ ʘʤʙʫʣʘʢʨʘʣʴʥʳʭ ʩʢʝʣʝʪʠʨʦʚʘʥʥʳʭ ʥʦʞʝʢ ʠ ʤʝʣʢʠʭ ʠʛʣ, 

ʯʘʩʪʦʢʦʣʦʤ ʦʢʨʫʞʘʶʱʠʭ ʨʦʪ. ʆʨʛʘʥʘʤʠ ʜʳʭʘʥʠʷ ʩʣʫʞʠʣʠ ʘʤʙʫʣʘʢʨʘʣʴʥʳʝ ʥʦʞʢʠ ʧʝʪʘʣʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ ʚʚʦʜʥʳʤ ʦʪʚʝʨʩʪʠʝʤ ʥʦʨʳ ʠ ʧʦʵʪʦʤʫ ʧʦʩʪʦʷʥʥʦ ʦʤʳʚʘʝʤʳʝ ʚʦʜʦʡ. ʆʯʠʩʪʢʘ ʧʘʥʮʠʨʷ ʠ 

ʥʦʨʳ ʧʨʦʠʩʭʦʜʠʣʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʘʩʮʠʦʣʴʥʳʭ ʠʛʣ, ʫ ʢʦʪʦʨʳʭ ʨʘʩʰʠʨʝʥʥʳʝ ʙʫʣʘʚʦʚʠʜʥʳʝ 

ʦʢʦʥʯʘʥʠʷ ʚʳʜʝʣʷʣʠ ʦʙʠʣʴʥʫʶ ʩʣʠʟʴ, ʟʘʜʝʨʞʠʚʘʶʱʫʶ ʠ ʩʢʣʝʠʚʘʶʱʫʶ ʟʘʛʨʷʟʥʷʶʱʠʝ ʯʘʩʪʠʮʳ, ʚʢʣʶʯʘʷ ʠ 

ʵʢʩʢʨʝʤʝʥʪʳ. ɿʘʪʝʤ ʧʦʣʫʯʝʥʥʘʷ ʤʘʩʩʘ ʧʝʨʝʜʘʚʘʣʘʩʴ ʥʘ ʜʣʠʥʥʳʝ ʟʘʜʥʠʝ ʠʛʣʳ ʠ ʧʨʠ ʧʦʤʦʱʠ ʤʝʨʮʘʪʝʣʴʥʦʛʦ 

ʵʧʠʪʝʣʠʷ ʩ ʪʦʢʦʤ ʚʦʜʳ ʦʪʧʨʘʚʣʷʣʠʩʴ ʚ ʩʘʥʠʪʘʨʥʳʝ ʢʘʥʘʣʳ. 

ʊʘʢʞʝ ʙʳʣ ʩʦʙʨʘʥ ʬʦʪʦʤʘʪʝʨʠʘʣ ʠ ʩʜʝʣʘʥʳ ʟʘʨʠʩʦʚʢʠ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʥʘʜʝʝʤʩʷ ʩʦʙʨʘʪʴ ʥʦʚʳʝ ʦʙʨʘʟʮʳ, ʧʨʦʜʦʣʞʠʪʴ ʠʭ ʠʟʫʯʝʥʠʝ, ʜʦʧʦʣʥʠʪʴ ʬʦʪʦʘʣʴʙʦʤ, 

ʩʦʙʨʘʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʦʚʳʡ ʤʘʪʝʨʠʘʣ ʠʟ ʜʘʥʥʦʛʦ ʨʘʟʨʝʟʘ. ʉʦʙʨʘʪʴ ʣʠʪʝʨʘʪʫʨʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʩʤʝʞʥʳʤ 

ʨʝʛʠʦʥʘʤ (ʉʘʨʘʪʦʚʩʢʘʷ ʠ ʋʣʴʷʥʦʚʩʢʘʷ ʦʙʣʘʩʪʠ, ʨʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ). 

 
ʃʠʪʝʨʘʪʫʨʘ 

 
1. ɼʘʚʠʪʘʰʚʠʣʠ ʃ.ʐ. ʂʫʨʩ ʧʘʣʝʦʥʪʦʣʦʛʠʠ. ï ʄ.: 1949. ï ʉ. 160 ï 185. 
2. ʀʚʘʥʦʚ ɸ.ʀ., ʇʦʣʷʢʦʚ ʂ.ɺ. ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʂʫʡʙʳʰʝʚʩʢʦʡ ʦʙʣʘʩʪʠ. ï ʂ.: 1960. ï ʉ. 62 ï 65. 
3. ʄʠʭʘʡʣʦʚʘ ʀ.ɸ., ɹʦʥʜʘʨʝʥʢʦ ʆ.ɹ. ʇʘʣʝʦʥʪʦʣʦʛʠʷ. ï ʄ.: 2006. ï ʉ. 380 ï 410. 
4. ʄʠʭʘʡʣʦʚʘ ʀ.ɸ., ɹʦʥʜʘʨʝʥʢʦ ʆ.ɹ. ʆʙʱʘʷ ʧʘʣʝʦʥʪʦʣʦʛʠʷ. ï ʄ.: 1989. ï ʉ. 291 ï 309. 
5. ʄʦʩʢʚʠʥ ʄ.ʄ. ʈʦʜ Echinocorys ʚ ʦʪʣʦʞʝʥʠʷʭ ʜʘʪʩʢʦʛʦ ʷʨʫʩʘ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʝʚʨʦʧʝʡʩʢʦʡ 

ʧʘʣʝʦʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ. // ɹʶʣ. ʄʦʩʢ. ʦ-ʚʘ ʠʩʧʳʪʘʪʝʣʝʡ ʧʨʠʨʦʜʳ. ï ʄ.: 1992. ï ʪ. 67, ʚʳʧ. 6. ï c. 11 ï 
14. 

6. ʆʨʣʦʚ ʖ.ɸ. ʠ ʜʨ. ʆʩʥʦʚʳ ʧʘʣʝʦʥʪʦʣʦʛʠʠ.ï ʄ.: ʅʝʜʨʘ, 1964. ï ʊ. 10.  ï ʉ. 123 ï 190. 

 
ʕʂʆʉʀʉʊɽʄʅʓʁ ɸʅɸʃʀɿ ʇʆɿɼʅɽʇʃɽʁʉʊʆʎɽʅʆɺʆʁ ʊɽʈʀʆʌɸʋʅʓ ʂʆʄʇʃɽʂʉɸ 

ʄɽʉʊʆʅɸʍʆɾɼɽʅʀʁ ʋ ʉ. ʅʆɺʆʉɪʃʆɺʆ (ʂʈɸʉʅʆʗʈʉʂʀʁ ʂʈɸʁ) 
ɼ.ɻ. ʄʘʣʠʢʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ɸ.ɺ. ʐʧʘʥʩʢʠʡ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

 
ɺ ʨʘʡʦʥʝ ʩʝʣʘ ʅʦʚʦʩʸʣʦʚʦ ʠʤʝʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʧʘʣʝʦʬʘʫʥʳ ʧʦʟʜʥʝʛʦ 

ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ. ɺ ʧʨʝʜʝʣʘʭ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʠʤʝʝʪʩʷ ʜʚʘ ʪʠʧʘ ʟʘʭʦʨʦʥʝʥʠʡ: ʤʝʩʪʘ ʩʪʦʷʥʦʢ 

ʧʘʣʝʦʣʠʪʠʯʝʩʢʦʛʦ ʯʝʣʦʚʝʢʘ (ʦʪʥʦʩʠʤʳʭ ʢ ʂʦʢʦʨʝʚʩʢʦʡ ʢʫʣʴʪʫʨʝ: ʅʦʚʦʩʸʣʦʚʦ (ʜʘʣʝʝ ʅ.) 6, 7 ʠ 13) [1,2,3] ʠ 

ʝʩʪʝʩʪʚʝʥʥʦʝ ʟʘʭʦʨʦʥʝʥʠʝ ʘʣʣʶʚʠʘʣʴʥʦʛʦ ʪʠʧʘ [4]. ʇʦ ʜʘʥʥʳʤ ʢʦʣʣʝʢʪʠʚʘ ʅʦʚʦʩʠʙʠʨʩʢʠʭ ʫʯʸʥʳʭ [5,2] ʢʦʤʧʣʝʢʩ 

ʅʦʚʦʩʸʣʦʚʩʢʠʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʩʘʨʪʘʥʩʢʦʤʫ ʚʨʝʤʝʥʠ (ʅ. 13/ʩʣ.3: 22 000 ʣʝʪ; ʅ. 6: 18 100 ï 

11 600; ʅ. 7: 16 000 ï 14 200; ʅ. 13/ʩʣ.1: 15 000 ï 13 600). ɼʘʪʠʨʦʚʢʠ ʧʦ ʘʣʣʶʚʠʘʣʴʥʦʤʫ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʶ 

ʦʪʩʫʪʩʪʚʫʶʪ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʥʝʪ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʦʤ, ʛʜʝ ʢʦʥʢʨʝʪʥʦ ʥʘʭʦʜʷʪʩʷ ʢʦʩʪʝʥʦʩʥʳʝ ʩʣʦʠ. 

ʇʘʣʝʦʣʠʪʠʯʝʩʢʠʝ ʩʪʦʷʥʢʠ ʅ. 6 ʠ ʅ. 7 ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ɿ.ɸ. ɸʙʨʘʤʦʚʦʡ [1], ʵʪʠ ʩʪʦʷʥʢʠ ʥʳʥʝ ʩʢʨʳʪʳ 

ʚʦʜʘʤʠ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʦʪʣʦʞʝʥʠʷʭ I ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ ʨ. ɽʥʠʩʝʡ, ʚʦʟʣʝ 

ʩ. ʅʦʚʦʩʸʣʦʚʦ-ʉʪʘʨʦʝ. ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʥʳʥʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʟʘʪʦʧʣʝʥʥʳʤʠ, ʠʭ ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ 

ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʡʥʳʭ ʚʳʤʳʚʘʥʠʡ ʤʘʪʝʨʠʘʣʘ ʠ ʚʳʥʝʩʝʥʠʝ ʝʛʦ ʥʘ ʙʝʨʝʛ. ʊʘʢ 

ʞʝ ʥʠʞʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʨʝʟʘ ʚʦʜʳ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʠ ʩʪʦʷʥʢʘ ʅ. 13, ʚʚʠʜʫ ʯʝʛʦ ʝʸ ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʪʘʢ ʞʝ ʥʝ 

ʚʦʟʤʦʞʥʦ [3]. 
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ʅʘ ʩʦʚʨʝʤʝʥʥʫʶ ʙʝʨʝʛʦʚʫʶ ʦʪʤʝʣʴ, ʚʦʜʘʤʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʧʦʩʪʦʷʥʥʦ ʚʳʤʳʚʘʝʪʩʷ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʪʘʪʢʦʚ ʪʝʨʠʦʬʘʫʥʳ, ʧʦ ʩʪʝʧʝʥʠ ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʵʪʠ ʦʩʪʘʪʢʠ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʢ ʬʠʥʘʣʫ ʧʦʟʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ. ʕʪʠ ʤʘʪʝʨʠʘʣʳ ʷʚʥʦ ʧʨʦʠʩʭʦʜʷʪ ʠʟ ʜʨʫʛʦʛʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ, 

ʥʝʞʝʣʠ ʦʙʨʘʟʮʳ ʩ ʧʘʣʝʦʣʠʪʠʯʝʩʢʠʭ ʩʪʦʷʥʦʢ ʅ. 6 ʠ ʅ. 7, ʯʪʦ ʭʦʨʦʰʦ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1. ʇʦ ʩʦʦʪʥʦʰʝʥʠʶ ʢʦʩʪʝʡ 

ʠ ʦʙʱʝʤʫ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥʦ ʢ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʟʘʭʦʨʦʥʝʥʠʶ 

ʘʣʣʶʚʠʘʣʴʥʦʛʦ ʪʠʧʘ. ʉʙʦʨ ʤʘʪʝʨʠʘʣʘ ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʧʨʦʠʟʚʦʜʠʣʩʷ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʟʦʦʣʦʛʠʯʝʩʢʦʛʦ ʤʫʟʝʷ ʍʘʢʘʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʅ.ʌ. ʂʘʪʘʥʦʚʘ ʚ 2009, 2011 ʛʦʜʘʭ, ʥʳʥʝ 

ʤʘʪʝʨʠʘʣʳ ʭʨʘʥʷʪʩʷ ʚ ʬʦʥʜʘʭ ʵʪʦʛʦ ʤʫʟʝʷ, ʛʜʝ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʠʤʝʶʱʝʡʩʷ ʧʘʣʝʦʬʘʫʥʠʩʪʠʯʝʩʢʦʡ ʢʦʣʣʝʢʮʠʠ 

[4]. ʊʘʢʞʝ ʚ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʤʘʪʝʨʠʘʣʳ, ʭʨʘʥʷʱʠʝʩʷ ʚ ʯʘʩʪʥʦʡ ʢʦʣʣʝʢʮʠʠ ʦʜʥʦʛʦ ʠʟ ʞʠʪʝʣʝʡ ʛ. ɸʙʘʢʘʥ, 

ʩʦʙʨʘʥʥʳʝ ʠʤ ʚ 2011-2012 ʛʛ. ɺʩʝ ʩʙʦʨʳ ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʧʦʜʲʸʤʥʦʛʦ ʧʣʷʞʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʥʝ ʠʤʝʶʪ 

ʯʸʪʢʦʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʠ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʞʠʜʘʝʪʩʷ ʜʘʪʠʨʦʚʘʥʠʝ ʦʜʥʦʛʦ ʠʟ ʦʙʨʘʟʮʦʚ (ʬʨʘʛʤʝʥʪʘ 

ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʯʝʣʦʚʝʢʘ).  

ʊʘʙʣʠʮʘ 1 

ʉʦʦʪʥʦʰʝʥʠʝ ʦʩʪʘʪʢʦʚ ʢʨʫʧʥʳʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ (ʚ %) ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʨʘʟʣʠʯʥʳʭ ʅʦʚʦʩʸʣʦʚʩʢʠʭ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ 

ɺʠʜ ʅ. 6 (ɸʙʨʘʤʦʚʘ, 

1979) 

ʅ. 7 (ɸʙʨʘʤʦʚʘ, 

1979) 

ʅ. 13 (Kuzmin, 

2011)* 

ɸʣʣʶʚʠʘʣʴʥʦʝ: 

ʍɻʋ/ʏʂ (ʩʨ.) 
Lepus sp. 0,1 2  -/- (-) 
Alopex lagopus 0,08 0,5  -/- (-) 
Gulo gulo 0,1   -/- (-) 
Canis sp. 0,3 0,2 + 0,4/- (0,3) 
Alces alces    0,8/- (0,6) 
Rangifer tarandus 98 95 ++ 2/- (1,6) 
Cervus sp. (elaphus?) 0,01  + 7,8/2,6 (7,2) 
Capreolus sp. (capreolus?)    2/- (1,6) 
Ovis ammon   + 0,4/3,9 (1,2) 
Saiga borealis  0,3  0,4/- (0,3) 
Bos sp.    4,5/5,2 (4,7) 
Bison priscus 1,4 0,5 + 9,4/18,2 (11,8) 
Sus scrofa    0,4/- (0,3) 
Equus sp.  0,5 + 48,0/35,1 (42,1) 
Coelodonta antiquitatis    4,1/10,4 (5,6) 
Mammuthus primigenius   + 5,3/13 (9) 
Homo sp. 0,01   0,4/- (0,3) 
ʅʝ ʦʧʨʝʜʝʣʝʥʳ    13,9/11,7 (13,4) 

ɺʩʝʛʦ (ʰʪ.) 9481 928  244/77 (321) 
* - ʜʣʷ ʩʪʦʷʥʢʠ ʅ. 13 ʫʢʘʟʘʥ ʣʠʰʴ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʧʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, ʯʪʦ ʚ ʣʠʪʝʨʘʪʫʨʝ ʦʪʩʫʪʩʪʚʫʝʪ ʢʘʢʘʷ 

ʣʠʙʦ ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʣʠʯʝʩʪʚʝ ʦʩʪʘʪʢʦʚ ʠ ʠʭ ʩʦʦʪʥʦʰʝʥʠʠ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʚ ʩʘʨʪʘʥʩʢʦʝ ʚʨʝʤʷ, ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʙʠʪʘʣʦ ʥʝ ʤʝʥʝʝ 17 ʚʠʜʦʚ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʳ ʦʙʠʪʘʥʠʷ ʧʘʣʝʦʣʠʪʠʯʝʩʢʦʛʦ ʯʝʣʦʚʝʢʘ. ʅʝ ʩʤʦʪʨʷ ʥʘ 

ʦʙʠʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʬʘʫʥʠʩʪʠʯʝʩʢʠʝ, ʩʦʙʨʘʥʥʳʝ ʨʘʟʣʠʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʥʘ ʩʪʦʷʥʢʘʭ ʅ. 6 ʠ 

ʅ. 7, ʠ ʦʙʨʘʙʦʪʘʥʥʳʝ ɿ.ɸ. ɸʙʨʘʤʦʚʦʡ [1], ʵʪʠ ʜʘʥʥʳʝ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʦʪʨʘʞʘʶʱʠʤʠ ʨʝʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʵʢʦʩʠʩʪʝʤʳ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʤʳʩʣʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʥʘʧʨʘʚʣʝʥʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʘ ʤʘʩʩʦʚʳʝ ʠ ʣʝʛʢʦ 

ʜʦʩʪʫʧʥʳʝ ʚʠʜʳ ʞʠʚʦʪʥʳʭ. ʇʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ ʵʪʠʤ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʦʩʪʘʪʢʦʚ ʤʘʤʦʥʪʘ ʠ 

ʥʦʩʦʨʦʛʘ ʥʘ ʩʪʦʷʥʢʘʭ ʯʝʣʦʚʝʢʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʟʘʭʦʨʦʥʝʥʠʠ ʧʨʦʮʝʥʪ ʢʦʩʪʝʡ ʵʪʠʭ ʞʠʚʦʪʥʳʭ 

ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢ (9 ʠ 5,6% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʊʦʯʥʦ ʪʘʢ ʞʝ ʥʝ ʚʳʛʣʷʜʠʪ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʦʮʝʥʪ ʦʩʪʘʪʢʦʚ 

ʩʝʚʝʨʥʦʛʦ ʦʣʝʥʷ ʥʘ ʧʘʣʝʦʣʠʪʠʯʝʩʢʠʭ ʩʪʦʷʥʢʘʭ, ʧʦʩʢʦʣʴʢʫ ʜʘʞʝ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʪʫʥʜʨʦʚʳʭ ʫʩʣʦʚʠʷʭ ʯʠʩʣʝʥʥʦʩʪʴ 

ʵʪʦʛʦ ʚʠʜʘ ʥʝ ʪʘʢ ʚʝʣʠʢʘ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʦʯʠʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʬʘʫʥʳ [5], ʦʜʥʘʢʦ ʪʘʢʦʝ ʦʙʠʣʠʝ ʢʦʩʪʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ (9280 ʢʦʩʪʝʡ ʚ ʅ. 6) ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝ ʚʧʦʣʥʝ ʧʨʘʚʦʤʝʨʥʳʤ ʷʚʣʷʝʪʩʷ ʠ 1,6% ʦʩʪʘʪʢʦʚ ʩʝʚʝʨʥʦʛʦ 

ʦʣʝʥʷ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʟʘʭʦʨʦʥʝʥʠʠ. ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʵʪʦ ʩʚʷʟʘʥʥʦ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʵʪʦʛʦ ʚʠʜʘ 

ï ʥʠʟʢʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʚʦʜʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ, ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʠʭ ʩʪʘʜʘ ʜʝʨʞʘʣʠʩʴ ʚʜʘʣʝʢʝ ʦʪ 

ʨʝʢʠ ʠ ʧʦʪʦʤʫ ʨʝʞʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʟʘʭʦʨʦʥʝʥʠʶ. ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʩʭʦʞʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʠ ʥʠʟʢʠʡ ʧʨʦʮʝʥʪ ʦʩʪʘʪʢʦʚ ʩʘʡʛʠ (0,3%). 

 

ʊʘʙʣʠʮʘ 2 

ʉʪʨʫʢʪʫʨʘ ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ (ʚ %) ʢʨʫʧʥʳʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʬʠʥʘʣʘ ʧʦʟʜʥʝʛʦ 

ʧʣʝʡʩʪʦʮʝʥʘ, ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʠʟ ʅʦʚʦʩʸʣʦʚʩʢʦʛʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ 

ʃʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

 ʠʥʪʨʘʟʦʥʘʣʴʥʳʝ ʪʫʥʜʨʦʚʳʝ ʣʝʩʥʳʝ ʩʪʝʧʥʳʝ 

ʇʦ ʚʠʜʘʤ  19 25 31 25 

ʇʦ ʢʦʩʪʥʳʤ ʦʩʪʘʪʢʘʤ 3 72 3 22 

ʉʨʝʜʥʝʝ  11 48,5 17 23,5 
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʪʝʨʨʠʪʦʨʠʠ ʦʩʪʘʪʢʠ ʚʩʝʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 4 ʛʨʫʧʧʳ: ʠʥʪʨʘʟʦʥʘʣʴʥʳʝ (ʯʝʣʦʚʝʢ, ʚʦʣʢ, ʘʨʭʘʨ); ʪʫʥʜʨʦʚʳʝ (ʧʝʩʝʮ, ʩʝʚʝʨʥʳʡ ʦʣʝʥʴ, 

ʰʝʨʩʪʠʩʪʳʡ ʥʦʩʦʨʦʛ, ʤʘʤʦʥʪ); ʣʝʩʥʳʝ (ʨʦʩʦʤʘʭʘ, ʣʦʩʴ, ʙʣʘʛʦʨʦʜʥʳʡ ʦʣʝʥʴ, ʢʦʩʫʣʷ, ʢʘʙʘʥ); ʩʪʝʧʥʳʝ (ʟʘʷʮ, 

ʣʦʰʘʜʴ, ʩʘʡʛʘ, ʙʠʟʦʥ). ɼʣʷ ʙʦʣʴʰʝʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʚ ʚʳʷʚʣʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʣʘʥʜʰʘʬʪʘ ʤʳ ʧʦʣʴʟʦʚʘʣʠʩʴ 

ʥʝʩʢʦʣʴʢʠʤʠ ʧʦʜʭʦʜʘʤʠ (ʪʘʙʣʠʮʘ 2), ʚʥʘʯʘʣʝ ʙʨʘʣʩʷ ʧʨʦʮʝʥʪ ʚʠʜʦʚ ʦʧʨʝʜʝʣʸʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʳ, ʦʪ 

ʦʙʱʝʛʦ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ. ʇʨʠ ʜʨʫʛʦʤ ʧʦʜʭʦʜʝ ʙʨʘʣʩʷ ʧʨʦʮʝʥʪ ʦʩʪʘʪʢʦʚ ʢʦʩʪʝʡ ʞʠʚʦʪʥʳʭ ʨʘʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʛʨʫʧʧ, ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʢʦʩʪʥʳʭ ʦʩʪʘʪʢʦʚ (ʜʣʷ ʚʩʝʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ). ɺ ʢʦʥʮʝ ʙʳʣʠ ʚʟʷʪʳ ʫʩʨʝʜʥʸʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʛʣʘʜʠʪʴ ʨʘʟʣʠʯʠʷ ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʦʩʪʘʪʢʦʚ ʩʝʚʝʨʥʦʛʦ ʦʣʝʥʷ ʥʘ ʩʪʦʷʥʢʘʭ ʜʨʝʚʥʝʛʦ 

ʯʝʣʦʚʝʢʘ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ, ʯʪʦ ʚʳʟʚʘʥʦ ʷʚʥʳʤ ʧʨʝʜʧʦʯʪʝʥʠʝʤ ʦʭʦʪʥʠʢʦʚ ʧʘʣʝʦʣʠʪʘ ʠʤʝʥʥʦ ʢ ʵʪʦʤʫ ʚʠʜʫ.  

ʀʟ ʪʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʚ ʩʘʨʪʘʥʩʢʦʝ ʚʨʝʤʷ, ʣʝʚʳʡ ʙʝʨʝʛ ʜʨʝʚʥʝʛʦ ɽʥʠʩʝʷ, ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʡʦʥʝ, 

ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʶ ʦʙʰʠʨʥʫʶ ʪʫʥʜʨʦ-ʩʪʝʧʥʫʶ ʟʦʥʫ, ʩ ʦʩʪʨʦʚʢʘʤʠ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, 

ʵʪʘ ʪʝʨʨʠʪʦʨʠʷ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʶ ʧʝʨʠʛʣʷʮʠʘʣʴʥʫ  ʁ ʟʦʥʫ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʣʘʥʜʰʘʬʪʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ, ʥʦ ʠ ʥʘʣʠʯʠʝʤ ʣʝʩʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʵʪʦʤ ʨʘʡʦʥʝ [1].  

ʅʝ ʩʤʦʪʨʷ ʥʘ ʩʫʨʦʚʳʝ ʫʩʣʦʚʠʷ ʧʝʨʠʛʣʷʮʠʘʣʴʥʦʡ ʟʦʥʳ, ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʫʱʝʩʪʚʦʚʘʣʘ ʜʦʚʦʣʴʥʦ 

ʙʦʛʘʪʘʷ ʠ ʧʨʦʜʫʢʪʠʚʥʘʷ ʵʢʦʩʠʩʪʝʤʘ. ʅʘ ʙʝʨʝʛʫ ʜʨʝʚʥʝʛʦ ɽʥʠʩʝʷ ʧʘʩʣʠʩʴ ʙʦʣʴʰʠʝ ʩʪʘʜʘ ʙʠʟʦʥʦʚ, ʣʦʰʘʜʝʡ ʠ 

ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ, ʠʥʦʛʜʘ, ʩ ʙʦʣʝʝ ʩʫʭʠʭ ʨʘʡʦʥʦʚ, ʩʶʜʘ ʟʘʭʦʜʠʣʠ ʩʪʘʜʘ ʩʘʡʛʠ, ʘ ʠʟ ʣʝʩʫ ʥʘ ʚʦʜʦʧʦʡ ʚʳʭʦʜʠʣʠ 

ʨʘʟʣʠʯʥʳʝ ʦʣʝʥʠ ʠ ʢʘʙʘʥʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʵʪʘ ʧʨʦʜʫʢʪʠʚʥʘʷ ʠ ʨʘʟʥʦʦʙʨʘʟʥʘʷ ʵʢʦʩʠʩʪʝʤʘ ʩʪʘʣʘ ʜʦʤʦʤ ʜʣʷ 

ʫʥʠʢʘʣʴʥʦʡ ʠ ʩʘʤʦʙʳʪʥʦʡ ʢʫʣʴʪʫʨʳ ʜʨʝʚʥʠʭ ʦʭʦʪʥʠʢʦʚ. 
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ɺ ʂɸʈɹʆʅɸʊʅʆ-ʊɽʈʈʀɻɽʅʅʓʍ ʆʊʃʆɾɽʅʀʗʍ ʂɸʈʋʗʈɺʀʅʉʂʆʁ ʉɺʀʊʓ 

ʇʆʃʋʆʉʊʈʆɺɸ ʉʈɽɼʅɽɻʆ (ʉɽɺɽʈʅʆɽ ʇʆɹɽʈɽɾʔɽ ʂʆʃʔʉʂʆɻʆ ʇʆʃʋʆʉʊʈʆɺɸ) 
ʖ.ɺ. ʄʠʭʘʡʣʝʥʢʦ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʬʝʩʩʦʨ ʆ. ʉ. ʂʦʯʝʪʢʦʚ 
ʋʭʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʋʭʪʘ, ʈʦʩʩʠʷ 

 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʥʘ ʧʦʣʫʦʩʪʨʦʚʝ ʉʨʝʜʥʠʡ (ʜ.ʛ.-ʤ.ʥ. ʂʦʯʝʪʢʦʚ ʆ.ʉ., ʚʝʜʫʱʠʡ ʛʝʦʣʦʛ 

ʀʚʘʥʦʚ ʅ.ʌ., 2006-2007 ʛʛ.; ʀʚʘʥʦʚ ʅ.ʌ. ʠ ʘʩʧʠʨʘʥʪʢʘ ʄʠʭʘʡʣʝʥʢʦ ʖ.ɺ., 2010 ʛ.) ʙʳʣʠ ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʝʥʳ 

ʙʠʦʛʝʨʤʳ ʧʣʘʩʪʦʚʳʭ ʩʪʨʦʤʘʪʦʣʠʪʦʚ ʚ ʩʦʩʪʘʚʝ ʢʘʨʫʷʨʚʠʥʩʢʦʡ ʩʚʠʪʳ ʨʠʬʝʷ ʧʦʣʫʦʩʪʨʦʚʘ ʉʨʝʜʥʠʡ. ʉʚʠʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʠʪʤʠʯʥʦ ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʧʝʩʪʨʦʮʚʝʪʥʳʤʠ ʧʦʨʦʜʘʤʠ (ʯʝʨʥʳʝ, ʟʝʣʝʥʳʝ, ʢʠʨʧʠʯʥʦ-ʢʨʘʩʥʳʝ, 

ʞʝʣʪʳʝ) - ʢʚʘʨʮʠʪʘʤʠ, ʤʝʪʘʘʣʝʚʨʦʣʠʪʘʤʠ, ʛʣʠʥʠʟʠʨʦʚʘʥʥʳʤʠ ʤʝʪʘʩʣʘʥʮʘʤʠ ʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʜʦʣʦʤʠʪʘʤʠ, 

ʢʦʪʦʨʳʝ ʯʝʪʢʦ ʚʳʜʝʣʷʶʪʩʷ ʥʘ ʦʙʱʝʤ ʬʦʥʝ ʩʝʨʦʮʚʝʪʥʳʭ ʦʪʣʦʞʝʥʠʠʡ ʨʠʬʝʷ ʧʦʣʫʦʩʪʨʦʚʘ ʉʨʝʜʥʠʡ [4]. ʀʥʪʝʨʝʩ ʢ 

ʦʙʥʘʨʫʞʝʥʥʳʤ ʧʣʘʩʪʦʚʳʤ ʩʪʨʦʤʘʪʦʣʠʪʘʤ ʤʥʦʛʦʩʪʦʨʦʥʝʥ: ʠʩʩʣʝʜʫʷ ʠʭ, ʤʳ ʧʨʦʩʣʝʞʠʚʘʝʤ ʭʦʜ ʵʚʦʣʶʮʠʠ 

ʦʨʛʘʥʠʯʝʩʢʦʡ ʞʠʟʥʠ; ʧʦʧʫʪʥʦ ʤʳ ʫʯʠʪʳʚʘʝʤ ʨʦʣʴ ʵʪʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʩʘʜʢʘ, ʠʟʫʯʘʝʤ ʨʘʟʚʠʪʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʘʮʠʡ ʚʦ ʚʨʝʤʝʥʠ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ; ʥʘ ʵʪʦʤ ʤʘʪʝʨʠʘʣʝ, ʤʳ, ʥʝʩʦʤʥʝʥʥʦ, ʤʦʞʝʤ ʜʝʣʘʪʴ ʪʝ ʠʣʠ 

ʠʥʳʝ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ, ʧʘʣʝʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʦʩʪʨʦʝʥʠʷ; ʢʨʦʤʝ ʵʪʦʛʦ, ʩʪʨʦʤʘʪʦʣʠʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʢʦʨʨʝʣʷʮʠʠ ʟʘʢʣʶʯʘʶʱʠʭ ʠʭ ʪʦʣʱ ʩ ʫʯʝʪʦʤ ʜʘʥʥʳʭ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ 

(ʪʝʢʪʦʥʠʯʝʩʢʠʭ, ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ, ʜʘʥʥʳʤʠ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʦʪʦʧʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʜʨ.) [3].  

ʇʝʨʚʠʯʥʦʝ ʠʟʫʯʝʥʠʝ ʧʣʘʩʪʦʚʳʭ ʩʪʨʦʤʘʪʦʣʠʪʦʚ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʰʪʫʬʦʚ, 

ʧʨʠʰʣʠʬʦʚʦʢ, ʘʥʰʣʠʬʦʚ ʠ ʧʨʦʟʨʘʯʥʳʭ ʰʣʠʬʦʚ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʘʧʣʘʩʪʦʚʘʥʠʷ ʠ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʧʦ ʵʪʠʤ ʦʙʨʘʟʮʘʤ ʙʳʣʦ ʩʜʝʣʘʥʦ ʟʘʢʣʶʯʝʥʠʝ ʚ ʀʥʩʪʠʪʫʪʝ ʟʝʤʥʦʡ ʢʦʨʳ ʉʆ ʈɸʅ, 

ʛ. ʀʨʢʫʪʩʢ (ʢ.ʛ.-ʤ.ʥ. ɸʥʠʩʠʤʦʚʘ ʉ.ɸ., 2012 ʛ.),  ʛʜʝ ʧʦʜʪʚʝʨʜʠʣʦʩʴ, ʯʪʦ ʚ ʦʙʨʘʟʮʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʪʨʦʤʘʪʦʣʠʪʦʚʳʝ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ Stratifera sp., ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʰʠʨʦʢʠʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ ʦʪ ʨʠʬʝʷ ʜʦ ʚʝʥʜʘ. ɺ ʩʚʷʟʠ ʩ 

ʤʝʪʘʤʦʨʬʠʟʘʮʠʝʡ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʧʦʣʫʦʩʪʨʦʚʘ ʉʨʝʜʥʝʛʦ (ʟʝʣʝʥʦʩʣʘʥʮʝʚʘʷ ʬʘʮʠʷ) ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʨʦʤʘʪʦʣʠʪʦʚ 

ʫʜʘʣʦʩʴ ʚʳʧʦʣʥʠʪʴ ʣʠʰʴ ʜʦ ʨʦʜʘ.  
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

 
ʈʠʩ. 1.  ʈʘʩʧʦʣʦʞʝʥʠʝ ʪʦʯʝʢ ʥʘʙʣʶʜʝʥʠʷ ʚʳʭʦʜʦʚ ʧʣʘʩʪʦʚʳʭ ʩʪʨʦʤʘʪʦʣʠʪʦʚ 
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ʈʠʩ. 2.  ʈʠʪʤʠʯʥʘʷ ʧʘʯʢʘ ʧʦʨʦʜ ʢʘʨʫʷʨʚʠʥʩʢʦʡ ʩʚʠʪʳ, ʦʙʥ. ˉ 511 (1); ʬʣʝʢʩʫʨʦʦʙʨʘʟʥʦʝ ʠʟʛʠʙʘʥʠʝ ʩʣʦʝʚ 

ʧʣʘʩʪʦʚʳʭ ʩʪʨʦʤʘʪʦʣʠʪʦʚ Stratifera sp. (2) ʩ ʛʥʝʟʜʘʤʠ ʙʝʣʦʛʦ ʢʘʣʴʮʠʪʘ (3), ʦʙʥ. ˉ 508, ʚʝʨʪʠʢʘʣʴʥʳʡ 

ʨʘʟʨʝʟ 

 

ʀʟʫʯʝʥʠʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʘʥʰʣʠʬʦʚ ʠ ʧʨʠʰʣʠʬʦʚʦʢ, ʧʨʠʤʝʥʝʥʠʝ ʰʣʠʬʦʚ ʧʨʠ ʨʘʟʥʳʭ ʫʚʝʣʠʯʝʥʠʷʭ 

(Ĭ63, Ĭ120) ʯʘʩʪʦ ʜʦʚʦʣʴʥʦ ʦʪʯʝʪʣʠʚʦ ʧʦʟʚʦʣʷʝʪ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʤʠʢʨʦʩʪʨʫʢʪʫʨʫ ʧʣʘʩʪʦʚʳʭ ʩʪʨʦʤʘʪʦʣʠʪʦʚ. 

ʉʣʦʠʩʪʦʩʪʴ  ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʝʨʝʜʦʚʘʥʠʝʤ ʩʣʦʝʚ ʜʚʫʭ ʪʠʧʦʚ: ʪʝʤʥʳʭ ʠ ʙʦʣʝʝ ʩʚʝʪʣʳʭ.  ʄʠʢʨʦʩʪʨʫʢʪʫʨʳ 

ʩʪʨʦʤʘʪʦʣʠʪʦʚ ʦʪʣʠʯʘʶʪʩʷ ʩʚʦʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʚ ʰʣʠʬʘʭ ʦʥʠ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʨʘʟʥʳʭ ʩʦʯʝʪʘʥʠʷʭ. ʊʝʤʥʳʝ ʩʣʦʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʣʠʪʦʤʦʨʬʥʳʤ ʧʦʣʫʧʨʦʟʨʘʯʥʳʤ ʜʦʣʦʤʠʪʦʤ, ʠʤʝʶʱʠʤ ʠʥʦʛʜʘ ʩʛʫʩʪʢʦʚʦʝ ʩʪʨʦʝʥʠʝ (ʨʠʩ. 2, 3). 

ʊʦʣʱʠʥʘ ʢʘʞʜʦʛʦ ʩʣʦʷ ʤʦʞʝʪ ʩʦʭʨʘʥʷʪʴʩʷ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʡ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʠʣʠ ʦʪ ʩʣʦʷ ʢ ʩʣʦʶ 

ʤʝʥʷʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʦʪ 0,04-0,6 ʤʤ. ɻʨʘʥʠʮʳ ʩʣʦʝʚ ʟʘʯʘʩʪʫʶ ʦʙʨʳʚʯʘʪʳʝ, ʚʦʣʥʠʩʪʦʩʣʦʠʩʪʳʝ, ʨʝʜʢʦ 

ʨʦʚʥʳʝ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʦʙʱʝʤʫ ʥʘʧʣʘʩʪʦʚʘʥʠʶ. ʏʘʩʪʦ ʵʪʠ ʩʣʦʠ ʧʨʝʨʳʚʘʶʪʩʷ, ʤʝʩʪʘʤʠ ʦʙʨʘʟʫʷ ʣʠʥʟʦʚʠʜʥʫʶ 

ʩʣʦʠʩʪʦʩʪʴ (ʨʠʩ. 4). ɺ ʩʪʨʫʢʪʫʨʝ ʪʝʤʥʳʭ ʧʦʣʫʧʨʦʟʨʘʯʥʳʭ ʧʨʦʩʣʦʝʚ ʥʘʙʣʶʜʘʶʪʩʷ ʪʦʥʢʠʝ, ʠʟʚʠʚʘʶʱʠʝʩʷ, 

ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʳʝ ʥʠʪʝʚʠʜʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʘ ʠ ʥʠʪʝʚʠʜʥʳʝ ʠʛʦʣʴʯʘʪʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʯʝʨʥʦʡ ʠ 

ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʡ ʦʢʨʘʩʦʢ; ʪʦʣʱʠʥʘ ʥʠʪʝʚʠʜʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,02 ʤʤ. ɼʣʠʥʘ ʠʛʦʣʦʯʝʢ 

ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,06 - 0,2 ʤʤ, ʪʦʣʱʠʥʘ ʦʪ 0,01- 0,03 ʤʤ. ɺ ʪʝʤʥʳʭ ʧʨʦʩʣʦʷʭ ʠʟʨʝʜʢʘ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʩʚʝʪʣʳʝ, 

ʪʦʥʝʥʴʢʠʝ (0,01-0,05 ʤʤ) ʠ ʙʦʣʝʝ ʢʨʫʧʥʳʝ (0,1-0,2 ʤʤ) ʢʘʥʘʣʴʮʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʧʦ ʥʘʩʣʦʝʥʠʶ ʠ ʟʘʧʦʣʥʝʥʥʳʝ 

ʰʝʩʪʦʚʘʪʳʤ ʢʘʣʴʮʠʪʦʤ. ʀʥʦʛʜʘ ʚ ʘʥʰʣʠʬʘʭ, ʦʩʦʙʝʥʥʦ ʚ ʰʣʠʬʘʭ ʤʦʞʥʦ ʦʪʯʝʪʣʠʚʦ ʥʘʙʣʶʜʘʪʴ ʩʣʝʜʳ ʩʤʝʱʝʥʠʷ 

ʦʩʘʜʢʘ (ʚʦʟʤʦʞʥʦ, ʩʣʠʟʠ) ʧʦ ʧʦʚʝʨʭʥʦʩʪʷʤ ʥʘʩʣʦʝʥʠʷ (ʨʠʩ. 3, 4). 
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ʈʠʩ. 3.  ʇʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʧʣʘʩʪʦʚʦʛʦ ʩʪʨʦʤʘʪʦʣʠʪʘ (ʩʪʨʝʣʢʘʤʠ ʧʦʢʘʟʘʥʳ ʪʦʥʢʠʝ ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʳʝ 

ʧʨʦʩʣʦʠ), ʰʪʫʬ (1); ʩʪʨʫʢʪʫʨʘ ʪʦʛʦ ʞʝ ʧʣʘʩʪʦʚʦʛʦ ʩʪʨʦʤʘʪʦʣʠʪʘ ʚ ʘʥʰʣʠʬʝ, ʫʤʝʥʴʰʝʥʦ ʚ 2 ʨʘʟʘ (2); 

ʥʠʪʯʘʪʦʝ ʩʪʨʦʝʥʠʝ ʪʘʣʣʦʤʦʚ (ʯʝʨʥʦʝ) ʚ ʰʣʠʬʝ (ʧʦʜ ʙʠʥʦʢʫʣʷʨʦʤ, Ĭ20), ʦʙʨ. 508/1 

 

ʉʚʝʪʣʳʝ ʩʣʦʠ  ʠ ʧʨʦʩʣʦʡʢʠ (ʪʦʣʱʠʥʘ ʠʭ ʚʘʨʴʠʨʫʝʪ ʦʪ ʩʦʪʳʭ ʜʦ ʜʝʩʷʪʳʭ ʜʦʣʝʡ ʤʤ) ʩʦʩʪʦʷʪ ʠʟ 

ʦʙʣʦʤʦʯʥʳʭ ʟʝʨʝʥ ʢʚʘʨʮʘ ʦʪ ʫʛʣʦʚʘʪʦʡ ʜʦ ʦʢʨʫʛʣʝʥʥʦ-ʫʛʣʦʚʘʪʦʡ ʬʦʨʤʳ ʠ ʠʟ ʧʦʜʯʠʥʝʥʥʦʛʦ ʯʠʩʣʘ ʟʝʨʝʥ ʧʦʣʝʚʳʭ 

ʰʧʘʪʦʚ ʚ ʢʘʨʙʦʥʘʪʥʦʤ ʮʝʤʝʥʪʝ. ɻʨʘʥʠʮʳ ʩʣʦʝʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝʯʝʪʢʠʝ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, 

ʪʝʨʨʠʛʝʥʥʳʡ (ʥʝʢʘʨʙʦʥʘʪʥʳʡ) ʤʘʪʝʨʠʘʣ ʚ ʩʪʨʦʤʘʪʦʣʠʪʝ ʠʤʝʝʪ ʧʝʣʠʪʦʚʫʶ ʠʣʠ ʢʨʫʧʥʦ-ʩʨʝʜʥʝʘʣʝʚʨʠʪʦʚʫʶ 

ʨʘʟʤʝʨʥʦʩʪʴ ʦʙʣʦʤʦʯʥʳʭ ʟʝʨʝʥ. ɿʝʨʥʘ ʢʚʘʨʮʘ ʢʘʪʘʢʣʘʟʠʨʦʚʘʥʥʳ, ʢʦʨʨʦʜʠʨʦʚʘʥʥʳ [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨ ʩʪʨʦʤʘʪʦʣʠʪʦʚ Stratifera sp. ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ 

ʚʳʨʘʞʝʥʥʘʷ ʩʣʦʠʩʪʦʩʪʴ, ʯʘʩʪʦ ʯʝʪʢʘʷ ʨʠʪʤʠʯʥʦʩʪʴ ʚ ʨʘʟʚʠʪʠʠ ʠʭ ʧʦʩʪʨʦʝʢ. ʅʘʙʣʶʜʘʷ ʵʪʦ ʷʚʣʝʥʠʝ ʚ ʧʨʦʟʨʘʯʥʳʭ 
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

ʰʣʠʬʘʭ, ʤʳ ʚʠʜʠʤ ʩʣʝʜʳ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʘ ʚʦʜʦʨʦʩʣʝʚʦʛʦ ʩʫʙʩʪʨʘʪʘ, ʧʝʨʝʤʝʞʘʶʱʝʛʦʩʷ ʩ ʤʦʤʝʥʪʘʤʠ 

ʟʘʤʝʜʣʝʥʠʷ ʠʣʠ ʧʦʯʪʠ ʦʩʪʘʥʦʚʢʠ ʝʛʦ ʨʦʩʪʘ [1]. ʆʧʠʩʘʥʥʳʝ ʩʪʨʦʤʘʪʦʣʠʪʳ ʦʪʣʠʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʢʚʘʨʮʝʚʦʛʦ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʦʩʪʨʦʡʢʠ ʧʣʘʩʪʦʚʳʭ ʩʪʨʦʤʘʪʦʣʠʪʦʚ ʙʳʣʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ 

ʟʦʥʝ ʥʘʢʦʧʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʣʢʦʚʦʜʥʳʭ ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʧʨʠʯʝʤ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʘʢʠʭ ʧʦʩʪʨʦʝʢ 

ʥʝʩʦʤʥʝʥʥʦ ʠʩʧʳʪʳʚʘʣʘ ʚʣʠʷʥʠʝ ʧʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʳʭ ʪʝʯʝʥʠʡ (ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʠʤʤʝʪʨʠʯʥʳʝ ʟʥʘʢʠ ʨʷʙʠ ʠ 

ʪʨʝʱʠʥʳ ʫʩʳʭʘʥʠʷ ʚ ʧʦʨʦʜʘʭ ʢʘʨʫʷʨʚʠʥʩʢʦʡ ʩʚʠʪʳ). 

 

    
 

 

 
 

    

ʈʠʩ. 4.  ʈʘʟʥʦʦʙʨʘʟʠʝ ʤʠʢʨʦʩʪʨʫʢʪʫʨ ʧʣʘʩʪʦʚʳʭ ʩʪʨʦʤʘʪʦʣʠʪʦʚ Stratifera sp. ʚ ʰʣʠʬʘʭ, Ĭ 63, ʥʠʢʦʣʠ ||, 

ʧʦʩʣʝʜʥʷʷ ʬʦʪʦʛʨʘʬʠʷ (ʬʨʘʛʤʝʥʪʳ ʣʠʥʟʦʚʠʜʥʦʡ ʩʣʦʠʩʪʦʩʪʠ) ʧʨʠ Ĭ 16 
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ɹʆʊʆɺʉʂɸʗ ʇɽʑɽʈɸ - ʋʅʀʂɸʃʔʅʆɽ ʇʈʀʈʆɼʅʆɽ ʆɹʈɸɿʆɺɸʅʀɽ 

ʂ.ɸ. ʅʝʪʸʩʦʚʘ 
ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʅ.ɽ.ɽʛʦʨʦʚʘ, ʜʦʮʝʥʪ ɸ.ɺ. ʃʘʥʴʢʦ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʀʨʢʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 
ʛ. ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 

 
ʇʝʱʝʨʳ  ʠʟʜʘʚʥʘ ʧʨʠʚʣʝʢʘʣʠ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ ʢʘʢ ʫʜʦʙʥʦʝ ʠ ʟʘʱʠʱʝʥʥʦʝ ʤʝʩʪʦ ʧʨʦʞʠʚʘʥʠʷ, 

ʧʦʵʪʦʤʫ ʤʥʦʛʠʝ ʠʟ ʵʪʠʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʩʦʭʨʘʥʠʣʠ ʩʣʝʜʳ ʧʨʝʙʳʚʘʥʠʷ ʜʨʝʚʥʝʛʦ ʯʝʣʦʚʝʢʘ, ʦʩʪʘʥʢʠ 

ʞʠʚʦʪʥʳʭ. ʇʝʱʝʨʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʫʥʠʢʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʝʥʳʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ  

ʥʘ ʟʝʤʣʝ ʚ ʧʨʦʰʣʳʝ ʚʨʝʤʝʥʥʳʝ ʧʝʨʠʦʜʳ. ɸʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʧʝʱʝʨʥʳʭ 

ʩʪʦʷʥʦʢ ʧʦʟʚʦʣʷʶʪ ʫʟʥʘʪʴ ʦ ʜʨʝʚʥʠʭ ʦʙʠʪʘʪʝʣʷʭ ʇʨʠʙʘʡʢʘʣʴʷ. ʆʙ ʵʪʦʤ ʛʦʚʦʨʷʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʥʘʭʦʜʢʠ, ʢʦʪʦʨʳʝ  ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ 

ʇʨʠʙʘʡʢʘʣʴʩʢʦʛʦ ʧʘʨʢʘ ʠʟʚʝʩʪʥʦ 36 ʢʘʨʩʪʦʚʳʭ ʧʝʱʝʨ, 6 ʚʦʣʥʦʧʨʠʙʦʡʥʳʭ, 4 ʚʳʚʝʪʨʠʚʘʥʠʷ, 1 ʦʧʦʣʟʥʝʚʘʷ, 2 

ʦʙʚʘʣʴʥʳʭ ʧʦʣʦʩʪʠ, 2 ʧʝʱʝʨʳ ʦʩʝʜʘʥʠʷ. ʀʟ ʥʠʭ ʚ 22 ʧʝʱʝʨʘʭ ʥʘʡʜʝʥʳ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ, ʚ 7 ʧʝʱʝʨʘʭ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʦʩʪʦʷʥʥʳʝ ʣʴʜʳ.  

ʉʘʤʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʦʩʪʘʝʪʩʷ ɹʦʪʦʚʩʢʘʷ ʧʝʱʝʨʘ ʥʘ ʨ.ʃʝʥʘ, 

ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ - 66743 ʤ. ɹʦʪʦʚʩʢʘʷ ʧʝʱʝʨʘ - ʧʝʱʝʨʘ ʚ ɾʠʛʘʣʦʚʩʢʦʤ ʨʘʡʦʥʝ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʚʦʝʦʙʨʘʟʠʝ 

ʧʝʱʝʨʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʦʥʘ ʟʘʥʠʤʘʝʪ ʧʝʨʚʫʶ ʩʪʨʦʢʫ ʚ ʧʨʝʜʝʣʘʭ ʈʦʩʩʠʠ ʠ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʧʦʣʥʦʩʪʴʶ ʥʝ ʠʟʫʯʝʥʥʳʭ ʧʦʜʟʝʤʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘʰʝʡ ʩʪʨʘʥʳ.   ɹʦʪʦʚʩʢʘʷ ʧʝʱʝʨʘ 

ʤʘʣʦʠʟʚʝʩʪʥʘ ʚ ʩʚʷʟʠ ʩ ʫʜʘʣʝʥʥʦʩʪʴʶ ʦʪ ʦʙʞʠʪʳʭ ʨʝʛʠʦʥʦʚ ʦʙʣʘʩʪʠ ʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʩʪʴʶ ʝʸ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ. 

ʆʥʘ ʦʙʨʘʟʦʚʘʣʘʩʴ ʚ ʤʘʣʦʤʦʱʥʦʤ ʩʣʦʝ ʠʟʚʝʩʪʥʷʢʦʚ, ʟʘʣʦʞʝʥʥʦʤ ʚ ʪʦʣʱʝ ʧʝʩʯʘʥʠʢʦʚ. ɼʘʥʥʦʝ ʧʨʠʨʦʜʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʧʫʪʘʥʥʳʡ ʣʘʙʠʨʠʥʪ ʭʦʜʦʚ, ʫʭʦʜʷʱʠʭ ʚʛʣʫʙʴ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ. ʉʝʛʦʜʥʷ 

ʠʟʚʝʩʪʥʦ ʰʝʩʪʴ ʨʘʟʥʳʭ ʚʭʦʜʦʚ ʚ ʥʝʝ, ʘ ʣʘʙʠʨʠʥʪ ʭʦʜʦʚ ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ 6 ʪʳʩ. ʧʝʨʝʢʨʝʩʪʢʦʚ. ʉʣʦʞʥʘʷ ʩʝʪʴ 

ʭʦʜʦʚ, ʚ ʢʦʪʦʨʦʡ ʥʝʧʨʝʨʳʚʥʦ ʯʝʨʝʜʫʶʪʩʷ ʫʟʢʠʝ ʣʘʟʳ ʩ ʤʦʢʨʳʤʠ ʛʣʠʥʷʥʳʤʠ ʥʘʥʦʩʘʤʠ, ʠ ʦʙʰʠʨʥʳʝ ʩʫʭʠʝ 

ʛʘʣʝʨʝʠ ʚʳʰʝ ʨʦʩʪʘ ʯʝʣʦʚʝʢʘ ʯʘʩʪʦ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʢʘʤʝʥʥʳʤʠ ʟʘʚʘʣʘʤʠ. ɺ ʥʦʚʦʡ ʯʘʩʪʠ ʧʝʱʝʨʳ ʝʩʪʴ ʟʘʣʳ, ʦʟʝʨʘ, 

ʛʘʣʝʨʝʠ 3-ʤʝʪʨʦʚʦʡ ʚʳʩʦʪʳ. ʇʝʨʚʳʝ ʩʚʝʜʝʥʠʷ ʦ ʧʝʱʝʨʝ ʧʦʩʪʫʧʠʣʠ ʦʪ ʦʭʦʪʥʠʢʘ, ʢʦʪʦʨʳʡ, ʧʨʝʩʣʝʜʫʷ ʤʝʜʚʝʜʷ, 

ʦʙʥʘʨʫʞʠʣ ʚʭʦʜ ʚ ʧʝʱʝʨʫ. ʆʪʩʫʪʩʪʚʠʝ ʨʷʜʦʤ ʜʦʨʦʛ ʠ ʧʦʩʝʣʝʥʠʡ ʜʦʣʛʦʝ ʚʨʝʤʷ ʩʜʝʨʞʠʚʘʣʦ ʥʘʯʘʣʦ ʝʝ ʠʟʫʯʝʥʠʷ. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʇʝʝɦʨʘ ɹʦʪʦʚʩʢʘʷ ʦʯʝʥʴ ʥʝʧʨʦʩʪʘʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʛʨʦʤʥʳʡ ʣʘʙʠʨʠʥʪ, ʚ ʢʦʪʦʨʦʤ ʪʘʢ ʣʝʛʢʦ ʟʘʙʣʫʜʠʪʴʩʷ, 

ʟʘʩʪʘʚʣʷʝʪ ʦʯʝʥʴ ʩʝʨʴʝʟʥʦ ʦʪʥʦʩʠʪʴʩʷ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʃʘʙʠʨʠʥʪ ʥʝ ʪʦʣʴʢʦ ʪʨʫʜʥʦʧʨʦʭʦʜʠʤʳʡ, ʥʦ ʠ, ʟʘʯʘʩʪʫʶ, 

ʪʨʫʜʥʦʧʨʦʧʦʣʟʘʝʤʳʡ [1]. 

 

 

 

ʈʠʩ. 1. ʇʨʠʯʫʜʣʠʚʳʝ ʬʦʨʤʳ ʥʘʪʝʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʧʝʱʝʨʳ ɹʦʪʦʚʩʢʘʷ 

ʈʠʩ. 2. ʅʘʪʝʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʱʝʨʳ ɹʦʪʦʚʩʢʘʷ 

 

ʄʦʨʬʦʣʦʛʠʷ ʧʝʱʝʨʳ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ. ʇʝʱʝʨʥʳʝ ʭʦʜʳ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦ ʪʨʝʤ ʩʠʩʪʝʤʘʤ ʪʨʝʱʠʥ: 

ʚʦʩʪʦʢ-ʟʘʧʘʜ, ʩʝʚʝʨ-ʶʛ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ï ʶʛʦ-ʟʘʧʘʜ. ʂʦʥʬʠʛʫʨʘʮʠʷ ʭʦʜʦʚ ʦʩʪʘʝʪʩʷ ʧʨʝʞʥʝʡ. ʇʝʱʝʨʘ ʚʩʝ ʪʘʢʞʝ 

ʫʭʦʜʠʪ ʚʛʣʫʙʴ ʛʦʨʳ. ʉʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʧʝʱʝʨʥʳʡ ʣʘʙʠʨʠʥʪ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦ ʤʦʥʦʢʣʠʥʘʣʴʥʦ ʟʘʣʝʛʘʶʱʝʤʫ 

ʧʣʘʩʪʫ ʠʟʚʝʩʪʥʷʢʦʚ ʩ ʧʘʜʝʥʠʝʤ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ. ʇʣʘʩʪ ʠʟʚʝʩʪʥʷʢʦʚ ʦʙʥʘʞʘʝʪʩʷ ʥʘ ʩʢʣʦʥʘʭ ʚʦʜʦʨʘʟʜʝʣʘ ʨʝʢʠ 

ɹʦʪʳ ʠ ʨʫʯʴʷ ʇʦʢʦʡʥʦʛʦ. ʅʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʧʝʱʝʨʳ ɹʦʪʦʚʩʢʦʡ ʩʧʝʣʝʦʣʦʛʘʤʠ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʙʥʘʨʫʞʝʥʳ  

ʩʢʝʣʝʪʳ ʜʦʠʩʪʦʨʠʯʝʩʢʠʭ ʞʠʚʦʪʥʳʭ. ʉʢʝʣʝʪ "ʙʦʪʦʚʩʢʦʛʦ" ʤʝʜʚʝʜʷ, ʥʘʡʜʝʥʥʳʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2 ʢʤ ʦʪ ʙʣʠʞʘʡʰʝʛʦ 

ʚʭʦʜʘ, ʦʧʨʝʜʝʣʝʥ ʧʘʣʝʦʥʪʦʣʦʛʘʤʠ ʢʘʢ Ursus Selenarctos (ʜʨʝʚʝʩʥʳʡ ʤʝʜʚʝʜʴ), ʢʦʪʦʨʳʡ ʦʙʠʪʘʣ ʚ ʧʝʨʠʦʜ 3 ʤʣʥ. ʣʝʪ 

ʜʦ ʥ.ʵ. - 40 ʪʳʩ. ʣʝʪ ʜʦ ʥ.ʵ. ʕʪʦ ʝʜʠʥʩʪʚʝʥʥʳʝ ʥʘʭʦʜʢʠ ʩʢʝʣʝʪʘ ʠ ʢʦʩʪʝʡ ʜʘʥʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʉʠʙʠʨʠ [2]. ʀʥʪʝʨʝʩʥʳʤ ʦʪʢʨʳʪʠʝʤ ʩʪʘʣ ʬʘʢʪ ʧʦʣʥʦʛʦ ʟʘʪʦʧʣʝʥʠʷ ʭʦʜʦʚ ʧʝʱʝʨʳ ʚʦʜʦʡ ʚ ʜʨʝʚʥʦʩʪʠ, ʚʦʟʤʦʞʥʦ, ʚ 

ʧʝʨʠʦʜ ʪʘʷʥʠʷ ʣʝʜʥʠʢʦʚ ʧʦʩʣʝ ʣʝʜʥʠʢʦʚʦʛʦ ʧʝʨʠʦʜʘ. ʅʘʫʯʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʧʦʢʘ ʵʪʦʤʫ ʥʝ ʥʘʡʜʝʥʦ.   ɹʦʪʦʚʩʢʘʷ 

ʧʝʱʝʨʘ ʫʥʠʢʘʣʴʥʘ ʠ ʪʝʤ, ʯʪʦ ʩʣʦʞʝʥʘ ʢʘʢ ʠʟ ʧʝʩʯʘʥʠʢʘ, ʪʘʢ ʠ ʠʟ ʠʟʚʝʩʪʥʷʢʦʚ. ʇʦʜʦʙʥʳʝ ʧʝʱʝʨʳ ʨʝʜʢʦʩʪʴ, 

ʢʣʘʩʩʠʯʝʩʢʠʝ ʢʘʨʩʪʦʚʳʝ ʧʝʱʝʨʳ ʩʦʩʪʦʷʪ ʚ ʦʩʥʦʚʥʦʤ ʪʦʣʴʢʦ ʠʟ ʠʟʚʝʩʪʥʷʢʦʚ. ʉʘʤʳʤ ʠʥʪʝʨʝʩʥʳʤ ʩʪʘʣʦ ʦʪʢʨʳʪʠʝ ʚ 

ʥʝʡ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʫʥʠʢʘʣʴʥʳʭ ʥʘʪʝʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ (ʨʠʩ. 1, 2), ʧʦʨʘʞʘʶʱʠʭ ʯʠʩʪʦʪʦʡ ʠ ʙʝʣʠʟʥʦʡ ʩʚʦʠʭ 

ʧʨʠʯʫʜʣʠʚʳʭ ʬʦʨʤ. ɺ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚ ʥʦʚʦʡ ʯʘʩʪʠ ʧʝʱʝʨʳ ʚʩʪʨʝʯʘʶʪʩʷ ʤʘʩʩʠʚʥʳʝ ʢʦʣʦʥʥʳ, 

ʩʪʘʣʘʢʪʠʪʦʚʳʝ ʟʘʥʘʚʝʩʠ, ʩʪʘʣʘʢʪʠʪʳ ʠ ʩʪʘʣʘʛʤʠʪʳ (ʨʠʩ.3).  ʉʪʝʥʢʠ ʪʦʥʥʝʣʝʡ ʩʧʣʦʰʴ ʫʩʳʧʘʥʳ ʭʨʫʧʢʠʤʠ 

ʙʝʣʦʩʥʝʞʥʳʤʠ ʚʝʪʚʠʩʪʳʤʠ ʛʝʣʠʢʪʠʪʘʤʠ (ʨʠʩ.4), ʨʘʩʪʫʱʠʤʠ ʥʘ ʩʪʝʥʘʭ ʠ ʧʦʪʦʣʢʘʭ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʕʪʠ 

ʘʨʘʛʦʥʠʪʦʚʳʝ ʠ ʢʘʣʴʮʠʪʦʚʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚʳʛʣʷʜʷʪ ʢʘʢ ʥʝʯʪʦ ʜʣʠʥʥʦʝ, ʚʝʪʢʦʦʙʨʘʟʥʦʝ ʠ ʚʝʪʚʷʱʝʝʩʷ 

- ʯʨʝʟʚʳʯʘʡʥʦ ʨʝʜʢʦʝ ʷʚʣʝʥʠʝ ʚ ʠʟʫʯʝʥʥʳʭ ʧʝʱʝʨʘʭ ʇʨʠʙʘʡʢʘʣʴʷ. ʀʛʦʣʴʯʘʪʳʝ ʦʪʨʦʩʪʢʠ ʠ ʜʨʫʟʦʚʠʜʥʳʝ ʥʘʨʦʩʪʳ 

ʦʙʨʘʟʫʶʪ ʩʧʣʦʰʥʦʡ ʧʦʢʨʦʚ ʥʘ ʩʪʝʥʘʭ. ʆʪʜʝʣʴʥʳʝ ʦʪʨʦʩʪʢʠ ʧʨʠ ʵʪʦʤ ʜʦʩʪʠʛʘʶʪ 10-15 ʩʤ. ʉʪʘʣʘʢʪʠʪʳ ʠ 

ʛʝʣʠʢʪʠʪʳ ʠʤʝʶʪ ʚʥʫʪʨʠ ʩʢʚʦʟʥʦʡ ʢʘʥʘʣ, ʧʦ ʢʦʪʦʨʦʤʫ ʧʦʩʪʫʧʘʝʪ ʧʠʪʘʶʱʠʡ ʨʘʩʪʚʦʨ ʜʣʷ ʥʘʨʘʱʠʚʘʥʠʷ 

ʢʨʠʩʪʘʣʣʦʚ. ʉʧʝʣʝʦʣʦʛʘʤʠ ʙʳʣʠ ʥʘʡʜʝʥʳ ʟʜʝʩʴ ʧʨʦʟʨʘʯʥʦ-ʙʝʣʳʝ ʛʦʨʦʰʠʥʳ ʧʝʱʝʨʥʦʛʦ ʞʝʤʯʫʛʘ (ʨʠʩ.5).  

 

 

 

 

ʈʠʩ. 3. ʉʪʘʣʘʢʪʠʪʳ ʠ 

ʩʪʘʣʘʛʤʠʪʳ (ʬʦʪʦ ɸ.ʆʩʠʥʮʝʚʘ) 

ʈʠʩ. 4. ɻʝʣʠʢʪʠʪ  

(ʬʦʪʦ ɸ.ʆʩʠʥʮʝʚʘ) 

ʈʠʩ. 5.  ʇʝʱʝʨʥʳʡ ʞʝʤʯʫʛ    

(ʬʦʪʦ ɸ.ʆʩʠʥʮʝʚʘ) 

 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʧʝʱʝʨʝ ɹʦʪʦʚʩʢʦʡ ʫʯʝʥʳʤʠ ʠ ʩʧʝʣʝʦʣʦʛʘʤʠ ʧʨʦʚʝʜʝʥʳ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ 

ʤʠʢʨʦʢʣʠʤʘʪʘ ʧʝʱʝʨʳ, ʨʘʜʠʦʤʝʪʨʠʷ. ɺ ʧʝʱʝʨʝ ʨʘʙʦʪʘʣʠ ʩʧʝʮʠʘʣʠʩʪʳ ʩʝʜʠʤʝʥʪʦʣʦʛʠ ʠ ʧʘʣʝʦʤʘʛʥʝʪʠʢʠ. ɹʳʣ 

ʦʧʨʝʜʝʣʝʥ ʚʦʟʨʘʩʪ ʩʪʘʣʘʛʤʠʪʦʚ ʠʟ ʨʘʟʥʳʭ ʯʘʩʪʝʡ ʧʝʱʝʨʳ, ʦʪʦʙʨʘʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʙʳ 

ʚʦʜʳ, ʣʴʜʘ ʠ ʩʥʝʛʘ, ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙ. ʉʜʝʣʘʥʳ ʠʥʪʝʨʝʩʥʳʝ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʝ ʥʘʭʦʜʢʠ 

ʠ ʦʪʢʨʳʪʠʷ. ʕʢʩʧʝʜʠʮʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʦʙʥʘʨʫʞʠʣʘ ʚ ʧʨʦʙʘʭ, ʚʟʷʪʳʭ ʚ ʧʝʱʝʨʝ ʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʝʚʨʦʧʝʡʩʢʠʤʠ 

ʫʯʝʥʳʤʠ, ʫʥʠʢʘʣʴʥʳʝ ʮʠʘʥʦʙʘʢʪʝʨʠʠ. ʀʤʝʥʥʦ ʵʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʦʚʘʣʠ ʥʘ ʩʘʤʳʭ 

ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʟʘʨʦʞʜʝʥʠʷ ʞʠʟʥʠ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʵʪʠʭ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ 

ʥʝʦʙʭʦʜʠʤ ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ, ʢʦʪʦʨʦʛʦ ʚ ɹʦʪʦʚʩʢʦʡ ʧʝʱʝʨʝ ʥʝʪ.  ʂʘʢ  ʵʪʠʤ ʩʫʱʝʩʪʚʘʤ ʫʜʘʣʦʩʴ ʚʳʞʠʪʴ ʚ  ʧʝʱʝʨʝ, 

ʛʜʝ, ʧʦ ʩʣʦʚʘʤ ʩʧʝʣʝʦʣʦʛʦʚ, ʥʝʪ ʥʠ ʦʜʥʦʛʦ ʢʚʘʥʪʘ ʩʚʝʪʘ, ʦʩʪʘʝʪʩʷ ʝʱʸ ʦʜʥʦʡ ʟʘʛʘʜʢʦʡ ʫʥʠʢʘʣʴʥʦʡ ʠ 

ʥʝʧʦʚʪʦʨʠʤʦʡ ʧʝʱʝʨʳ ɹʦʪʦʚʩʢʘʷ. 
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ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

ʃʠʪʝʨʘʪʫʨʘ 
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ɸʈʍɽʆʎʀɸʊʓ ʋʉʀʅʉʂʆʁ ʉɺʀʊʓ ɹɸʊɽʅɽɺʉʂʆɻʆ ʂʈʗɾɸ 
ʄ.ɸ. ʇʦʥʘʤʘʨʝʥʢʦ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ʀ.ɺ. ʈʳʯʢʦʚʘ  
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

 
ʆʩʥʦʚʦʡ ʜʣʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʦʩʣʫʞʠʣ ʤʘʪʝʨʠʘʣ, ʩʦʙʨʘʥʥʳʡ ʚʦ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʛʝʦʣʦʛʦ-ʩʲʝʤʦʯʥʦʡ 

ʧʨʘʢʪʠʢʠ ʣʝʪʦʤ 2012 ʛʦʜʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʍʘʢʘʩʠʷ ʚ ʩʦʩʪʘʚʝ ʛʨʫʧʧʳ 2ɸ01. ɺʝʩʴ ʤʘʪʝʨʠʘʣ ʙʳʣ ʩʦʙʨʘʥ ʚʦ ʚʨʝʤʷ 

ʤʘʨʰʨʫʪʘ ʥʘ ʢʝʤʙʨʠʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ɹʘʪʝʥʝʚʩʢʦʛʦ ʢʨʷʞʘ (ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʢʨʳʣʦ ʂʘʪʶʰʢʠʥʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ 

ʦʢʦʣʦ ʜʝʨʝʚʥʠ ʂʘʪʶʰʢʠʥʦ). ɿʘʜʘʯʝʡ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʘʨʭʝʦʮʠʘʪ, 

ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʠ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʦʚ ʘʨʭʝʦʮʠʘʪ ʠ ʧʨʦʚʝʜʝʥʠʷ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʢʨʳʣʘ ʂʘʪʶʰʢʠʥʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ. 

ʉʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʢʨʳʣʦ ʂʘʪʶʰʢʠʥʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ, ʚ ʧʨʘʚʦʤ ʙʦʨʪʫ ʣʦʛʘ ʇʦʜʪʝʤʥʳʡ, ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ 

ʨ. ʉʦʥ ʩʣʦʞʝʥʦ ʠʟʚʝʩʪʥʷʢʘʤʠ ʫʩʠʥʩʢʦʡ ʩʚʠʪʳ. ɿʜʝʩʴ ʩʚʠʪʘ ʠʤʝʝʪ ʦʜʥʦʦʙʨʘʟʥʳʡ ʩʦʩʪʘʚ ï ʤʘʩʩʠʚʥʳʝ ʩʝʨʳʝ ʠ 

ʩʚʝʪʣʦ-ʩʝʨʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʤʦʱʥʦʩʪʴʶ ʙʦʣʝʝ 600 ʤ. ʋʩʠʥʩʢʘʷ ʩʚʠʪʘ ʚʳʜʝʣʝʥʘ ʚ 1948 ʛʦʜʫ ɸ.ʃ. ɼʦʣʠʥʳʤ ʥʘ 

ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ ʂʫʟʥʝʮʢʦʛʦ ɸʣʘʪʘʫ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʋʩʳ. ɺʦʟʨʘʩʪ ʘʪʜʘʙʘʥʩʢʠʡ-ʙʦʪʦʤʩʢʠʡ ʚʝʢʘ. ɺʳʭʦʜʳ 

ʤʘʩʩʠʚʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʚ ʣʝʚʦʤ ʙʦʨʪʫ ʨʝʢʠ ʉʦʥ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʜʥʦʦʙʨʘʟʠʝʤ ʚʥʝʰʥʝʛʦ ʦʙʣʠʢʘ, ʦʪʩʫʪʩʪʚʠʝʤ 

ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʡ ʩʣʦʠʩʪʦʩʪʠ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʚ ʠʟʚʝʩʪʥʷʢʘʭ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʯʘʩʪʝʡ ʨʘʟʨʝʟʘ. ʇʦʵʪʦʤʫ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ ʩ 

ʚʳʜʝʣʝʥʠʝʤ ʥʘ ʠʟʫʯʝʥʥʦʡ ʧʣʦʱʘʜʠ ʩʣʦʝʚ ʩ ʬʘʫʥʦʡ ʘʨʭʝʦʮʠʘʪ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʥʘʭʦʜʢʠ ʬʘʫʥʳ ʘʨʭʝʦʮʠʘʪ ʠʟ 

ʚʳʰʝʫʧʦʤʷʥʫʪʦʛʦ ʦʙʥʘʞʝʥʠʷ ʙʳʣʠ ʠʟʫʯʝʥʳ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʠ ʚ ʰʣʠʬʘʭ. ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ 

ʠʟʫʯʝʥʥʳʭ ʰʣʠʬʦʚ. 

ʊʀʇ ARHAEOCYATHA. ɸʈʍɽʆʎʀɸʊʓ 

ʂʃɸʉʉ SEPTOIDEA. ʉɽʇʊʆʀɼɽʀ 

ʅɸɼʆʊʈʗɼ LOCULICYATHINA  

ʆʊʈʗɼ LOCULICYATHIDA 

ʉɽʄɽʁʉʊɺʆ AJACIATHIDAE BEDFORD ET BEDFORD, 1939 

Densocyathus sanaschtykolensis Vologdin 

ʊʘʙʣʠʮʘ, ʨʠʩʫʥʦʢ 1 

Densocyathus sanaschtykolensis: ɾʫʨʘʚʣʝʚʘ, 1962, ʩʪʨ. 119. 

ʆ ʧ ʠ ʩ ʘ ʥ ʠ ʝ. ʆʜʠʥʦʯʥʳʡ ʢʦʥʠʯʝʩʢʠʡ ʧʨʘʚʠʣʴʥʳʡ ʢʫʙʦʢ, ʜʠʘʤʝʪʨ ʦʪ 1,5 ʤʤ ʜʦ 2 ʩʤ, ʜʣʠʥʥʦʡ ʜʦ 6 ʩʤ. 

ʥʘʨʫʞʥʘʷ ʩʪʝʥʢʘ 0,4 ʤʤ ʪʦʣʱʠʥʦʡ. ʐʠʨʠʥʘ ʠʥʪʝʨʚʘʣʣʶʤʘ ʦʪ 0,75 ʜʦ 3 ʤʤ. ʇʦʨʳ ʠʤʝʶʪ ʦʚʘʣʴʥʫʶ ʚʳʪʷʥʫʪʫʶ 

ʬʦʨʤʫ; ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 0, 025 ʤʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ.  

ʉ ʨ ʘ ʚ ʥ ʝ ʥ ʠ ʝ. ʇʦʭʦʞ ʥʘ Ajacyciathus, ʦʪʣʠʯʘʝʪʩʷ ʨʘʟʥʦʡ ʪʦʣʱʠʥʦʡ ʚʥʫʪʨʝʥʥʝʡ  ʠ ʚʥʝʰʥʝʡ ʩʪʝʥʦʢ. 

ʈ ʘ ʩ ʧ ʨ ʦ ʩ ʪ ʨ ʘ ʥ ʝ ʥ ʠ ʝ. ɿʘʧʘʜʥʳʡ ʉʘʷʥ. 

ʄ ʝ ʩ ʪ ʦ ʥ ʘ ʭ ʦ ʞ ʜ ʝ ʥ ʠ ʝ. ʂʫʟʥʝʮʢʠʡ ɸʣʘʪʘʫ, ʜʝʨʝʚʥʷ ʂʘʪʶʰʢʠʥʦ. 

 

ʉɽʄɽʁʉʊɺʆ POLYCYATHIDAE VOLOGDIN, 1928 

Erbocyathus sp. Zhuravleva 

ʊʘʙʣʠʮʘ, ʨʠʩʫʥʦʢ 2 

Erbocyathus: ɾʫʨʘʚʣʝʚʘ, 1962, ʩʪʨ. 121. 

ʆ ʧ ʠ ʩ ʘ ʥ ʠ ʝ. ɼʠʘʤʝʪʨ ʢʫʙʢʦʚ 2 ʩʤ, ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ. ʀʥʪʝʨʚʘʣʣʶʤ ʧʨʠʤʝʨʥʦ 3- 4 ʤʤ; ʧʝʨʝʛʦʨʦʜʢʠ ʩ 

ʫʪʦʣʱʝʥʠʷʤʠ, ʙʦʣʝʝ ʩʠʣʴʥʳʤʠ ʢ ʚʥʫʪʨʝʥʥʝʤʫ ʢʨʘʶ.  

ʉ ʨ ʘ ʚ ʥ ʝ ʥ ʠ ʝ. ʆʪ ʜʨʫʛʠʭ ʢʦʣʦʥʠʘʣʴʥʳʭ ʘʨʭʝʦʮʠʘʪ ʦʪʣʠʯʘʝʪʩʷ ʫʪʦʣʱʝʥʠʝʤ ʚʥʫʪʨʝʥʥʝʡ ʩʪʝʥʢʠ.  

ʈ ʘ ʩ ʧ ʨ ʦ ʩ ʪ ʨ ʘ ʥ ʝ ʥ ʠ ʝ. ɺʦʩʪʦʯʥʳʡ ʩʢʣʦʥ ʂʫʟʥʝʮʢʦʛʦ ɸʣʘʪʘʫ, ʛʦʨʘ çɼʦʣʛʠʡ ʤʳʩè, ʦʙʨʫʯʝʚʩʢʠʡ 

ʛʦʨʠʟʦʥʪ. 

ʄ ʝ ʩ ʪ ʦ ʥ ʘ ʭ ʦ ʞ ʜ ʝ ʥ ʠ ʝ. ʂʫʟʥʝʮʢʠʡ ɸʣʘʪʘʫ, ʜʝʨʝʚʥʷ ʂʘʪʶʰʢʠʥʦ. 

 

ʆʊʈʗɼ ETHMOPHYLLIDA 

ʉɽʄɽʁʉʊɺʆ VOLOGDINOCYATHIDAE YAROSHEVITCH, 1957 

Vologdinocyathus ex. erbiensis Yaroshevitch 

ʊʘʙʣʠʮʘ, ʨʠʩʫʥʦʢ 3 

Vologdinocyathu erbiensis: ɾʫʨʘʚʣʝʚʘ, 1962, ʩʪʨ. 122, ʩʪʨ. 115, ʨʠʩ 69 ʙ. 

ʆ ʧ ʠ ʩ ʘ ʥ ʠ ʝ. ʂʫʙʦʢ ʚ ʩʝʯʝʥʠʠ ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ ʜʠʘʤʝʪʨʦʤ 0,43 ʤʤ. ʀʥʪʝʨʚʘʣʣʶʤ ï 0,24 ʤʤ, 

ʧʝʨʝʛʦʨʦʜʢʠ ʫʤʝʨʝʥʥʳʝ ʧʦ ʥʘʨʫʞʥʦʤʫ ʠ ʚʥʫʪʨʝʥʥʝʤʫ ʢʨʘʶ.  

ʉ ʨ ʘ ʚ ʥ ʝ ʥ ʠ ʝ. ʆʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʧʦʭʦʞʠʭ ʚʠʜʦʚ ʫʟʢʠʤ ʠʥʪʝʨʚʘʣʣʶʤʦʤ, ʫʟʢʦ-ʢʦʥʠʯʝʩʢʠʤ ʢʫʙʢʦʤ. 

ʈ ʘ ʩ ʧ ʨ ʦ ʩ ʪ ʨ ʘ ʥ ʝ ʥ ʠ ʝ. ʂʫʟʥʝʮʢʠʡ ɸʣʘʪʘʫ, ʦʙʨʫʯʝʚʩʢʠʡ ʛʦʨʠʟʦʥʪ. 

ʄ ʝ ʩ ʪ ʦ ʥ ʘ ʭ ʦ ʞ ʜ ʝ ʥ ʠ ʝ. ʂʫʟʥʝʮʢʠʡ ɸʣʘʪʘʫ, ʜʝʨʝʚʥʷ ʂʘʪʶʰʢʠʥʦ. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʉɽʄɽʁʉʊɺʆ TERCYATHIDAE VOLOGDIN, 1932 

Clathricyathus sp. Vologdin 

ʊʘʙʣʠʮʘ, ʨʠʩʫʥʦʢ 4 

Clathricyathus: ɾʫʨʘʚʣʝʚʘ, 1962, ʩʪʨ. 122, ʨʠʩ. 78-79, ʪʘʙʣ V, ʬʠʛ. 2 

ʆ ʧ ʠ ʩ ʘ ʥ ʠ ʝ. ʆʜʠʥʦʯʥʳʡ ʢʦʥʠʯʝʩʢʠʡ ʢʫʙʦʢ, ʜʠʘʤʝʪʨʦʤ 0,5 ʩʤ. ɺʠʜʥʘ ʙʦʣʴʰʘʷ ʧʦʣʦʚʠʥʘ, 

ʠʥʪʝʨʚʘʣʣʶʤ ï 1,5-2 ʤʤ. ʀʥʪʝʨʚʘʣʣʶʤ ʩ ʧʝʨʝʛʦʨʦʜʢʘʤʠ ʩ ʫʪʦʣʱʝʥʥʳʤʠ, ʙʦʣʝʝ ʩʠʣʴʥʳʤʠ ʢ ʚʥʫʪʨʝʥʥʝʤʫ ʢʨʘʶ 

ʧʝʨʝʛʦʨʦʜʦʢ.  

ʉ ʨ ʘ ʚ ʥ ʝ ʥ ʠ ʝ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʨʦʜʘ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʩʠʩʪʝʤʳ ʢʘʥʘʣʦʚ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʩʪʝʥʢʝ 

ʢʫʙʢʘ. 

ʈ ʘ ʩ ʧ ʨ ʦ ʩ ʪ ʨ ʘ ʥ ʝ ʥ ʠ ʝ. ɸʣʪʘʡ, ʩʘʥʘʰʪʳʢʛʦʣʴʩʢʠʡ ʛʦʨʠʟʦʥʪ. 

ʄ ʝ ʩ ʪ ʦ ʥ ʘ ʭ ʦ ʞ ʜ ʝ ʥ ʠ ʝ. ʂʫʟʥʝʮʢʠʡ ɸʣʘʪʘʫ, ʜʝʨʝʚʥʷ ʂʘʪʶʰʢʠʥʦ. 

ʉʪʨʘʪʦʪʠʧʠʯʝʩʢʠʤʠ ʨʘʟʨʝʟʘʤʠ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ ʨʘʟʨʝʟʳ 

ʛ. ɼʦʣʛʠʡ ʄʳʩ, ʂʨʫʪʦʡ ʣʦʛ (ɹʘʪʝʥʝʚʩʢʠʡ ʢʨʷʞ). ʉʨʘʚʥʠʚʘʷ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʘʫʥʳ ʘʨʭʝʦʮʠʘʪ ʵʪʠʭ ʨʘʟʨʝʟʦʚ 

ʩ ʘʨʭʝʦʮʠʘʪʘʤʠ ʣʦʛʘ ʇʦʜʪʝʤʥʳʡ, ʚʳʷʩʥʠʣʠ, ʯʪʦ Vologdinocyathus ʠ Erbocyathus ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ ʜʣʷ ʨʘʟʨʝʟʦʚ 

ɼʦʣʛʠʡ ʄʳʩ ʠ ʨʘʟʨʝʟʘ ʚ ʣʦʛʫ ʇʦʜʪʝʤʥʳʡ (ʪʘʙʣʠʮʘ 1). ɸ ʦʙʥʘʨʫʞʝʥʥʳʝ ʘʨʭʝʦʮʠʘʪʳ ʨʦʜʦʚ Densocyathus ʠ 

Clathricyathus ̫ ʚʣʷʶʪʩʷ ʥʦʚʳʤʠ ʜʣʷ ɹʘʪʝʥʝʚʩʢʦʛʦ ʢʨʷʞʘ, ʨʘʥʝʝ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʣʠʰʴ ʚ ɿʘʧʘʜʥʦʤ ʉʘʷʥʝ ʠ ʥʘ 

ɸʣʪʘʝ. 

 

  
ʈʠʩ. 1. Densocyathus sanaschtykolensis. ʇʨʦʜʦʣʴʥʦʝ 

ʩʝʯʝʥʠʝ, ʰʣʠʬ ˉ3, x10. ɼʝʨʝʚʥʷ ʂʘʪʶʰʢʠʥʦ 

ʈʠʩ. 2. Erbocyathus. ʇʨʦʜʦʣʴʥʦʝ ʩʝʯʝʥʠʝ. ʌʨʘʛʤʝʥʪ 

ʢʫʙʢʘ. ʐʣʠʬ ˉ5, x10. ɼʝʨʝʚʥʷ ʂʘʪʶʰʢʠʥʦ 

  
ʈʠʩ. 3. Vologdinocyathu erbiensis. ʇʨʦʜʦʣʴʥʦʝ ʩʝʯʝʥʠʝ. 

ʐʣʠʬ ˉ10, x10. ɼʝʨʝʚʥʷ ʂʘʪʶʰʢʠʥʦ 

ʈʠʩ. 4. Clathricyathus. ʇʨʦʜʦʣʴʥʦʝ ʩʝʯʝʥʠʝ. ʐʣʠʬ ˉ 

4, x10. ɼʝʨʝʚʥʷ ʂʘʪʶʰʢʠʥʦ 

 

ʊʘʙʣʠʮʘ 

ʌʘʫʥʠʩʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʝʢʦʪʦʨʳʭ ʨʘʟʨʝʟʦʚ ɹʘʪʝʥʝʚʩʢʦʛʦ ʢʨʷʞʘ 

 

ɼʦʣʛʠʡ ʤʳʩ (ʩʳʡʩʢʘʷ ʩʚʠʪʘ) ʂʨʫʪʦʡ ʣʦʛ (ʫʩʠʥʩʢʘʷ ʩʚʠʪʘ) ʇʦʜʪʝʤʥʳʡ ʣʦʛ (ʫʩʠʥʩʢʘʷ ʩʚʠʪʘ) 

Irinaecyathus Aldanocyathus Densocyathus 

Erbocyathus Ajacicyathus Erbocyathus 

Vologdinocyathus Alataucyathus Vologdinocyathus 

Archaeocyathus Coscinocyathus Clathricyathus 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʙʠʦʮʝʥʦʟʦʚ ʘʨʭʝʦʮʠʘʪ, ʩ ʫʯʘʩʪʠʝʤ 

ʚʦʜʦʨʦʩʣʝʡ, ʚ ʘʪʜʘʙʘʥʩʢʠʡ-ʙʦʪʦʤʩʢʠʡ ʚʝʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʢʨʳʣʘ ʂʘʪʶʰʢʠʥʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ 

ʦʥʠ ʦʙʨʘʟʦʚʳʚʘʣʠ ʨʘʟʣʠʯʥʦʡ ʤʦʱʥʦʩʪʠ ʣʠʥʟʦʚʠʜʥʳʝ ʟʘʣʝʞʠ ʠʟʚʝʩʪʥʷʢʦʚ ï ʙʠʦʛʝʨʤʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʘʨʭʝʦʮʠʘʪ, ʵʪʘ ʬʘʫʥʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʟʥʘʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʠʨʘ, ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ: ʛʦʨʠʟʦʥʪʦʚ, ʩʣʦʝʚ ʠ ʟʦʥ, ʘ 

ʪʘʢʞʝ ʜʣʷ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʦʙʩʪʘʥʦʚʦʢ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ.  
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

ʃʠʪʝʨʘʪʫʨʘ 
 

1. ɺʦʣʦʛʜʠʥ ɸ.ɻ. ɸʨʭʝʦʮʠʘʪʳ ʠ ʚʦʜʦʨʦʩʣʠ ʢʝʤʙʨʠʷ ʙʘʡʢʘʣʴʩʢʦʛʦ ʥʘʛʦʨʴʷ. ï ʄʦʩʢʚʘ: ʀʟʜʘʪʝʣʴʩʪʚʦ ʘʢʘʜʝʤʠʠ ʥʘʫʢ 
ʉʉʉʈ. 1962 ï 112 ʩ. 

2. ɾʫʨʘʚʣʝʚʘ ʀ.ʊ. ɹʠʦʩʪʨʘʪʠʛʨʘʬʠʷ ʠ ʧʘʣʝʦʥʪʦʣʦʛʠʷ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. ï ʄʦʩʢʚʘ: 
ʀʟʜʘʪʝʣʴʩʪʚʦ çʅʘʫʢʘè, 1969 ï 227 ʩ.  

3. ɾʫʨʘʚʣʝʚʘ ʀ.ʊ. ʉʪʨʘʪʠʛʨʘʬʠʷ ʠ ʘʨʭʝʦʮʠʘʪʳ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ. ï ʄʦʩʢʚʘ: 
ʀʟʜʘʪʝʣʴʩʪʚʦ çʅʘʫʢʘè, 1979 ï 214 ʩ. 

4. ʂʦʧʪʝʚ ʀ.ʀ., ɸʥʘʥʴʝʚ ʖ.ʉ. ʇʫʪʝʚʦʜʠʪʝʣʴ ʧʦ ʩʪʨʘʪʠʛʨʘʬʠʠ ʨʘʡʦʥʘ ʫʯʝʙʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ɺʋɿʆɺ 
ʉʠʙʠʨʠ (ʚʦʩʪʦʯʥʳʡ ʩʢʣʦʥ ʂʫʟʥʝʮʢʦʛʦ ɸʣʘʪʘʫ). ï ʊʦʤʩʢ: ʀʟʜʘʪʝʣʴʩʪʚʦ ʊʇʋ, 2006. ï 22 ʩ. 

5. ʆʨʣʦʚ ʖ.ɸ. ʆʩʥʦʚʳ ʧʘʣʝʦʥʪʦʣʦʛʠʠ. ï ʄʦʩʢʚʘ: ʀʟʜʘʪʝʣʴʩʪʚʦ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, 1962. ï 484 ʩ. 

 
ʉʊʈɸʊʀɻʈɸʌʀʏɽʉʂʆɽ ɿʅɸʏɽʅʀɽ ʄʆʃʃʖʉʂʆɺ ʉɸʈʊɸɻɸʅʉʂʀʍ ʉʃʆɽɺ  

ʂɽʈʏɽʅʉʂʆɻʆ ʇʆʃʋʆʉʊʈʆɺɸ (ʉʈɽɼʅʀʁ ʄʀʆʎɽʅ, ʋʂʈɸʀʅɸ) 
ɼ.ɸ. ʉʪʘʨʠʥ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʊ.ɸ. ʀʚʘʥʦʚʘ 
ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʆʣʝʩʷ ɻʦʥʯʘʨʘ, ʛ. ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ, ʋʢʨʘʠʥʘ 

 
ʀʥʬʦʨʤʘʮʠʷ ʧʦ ʩʘʨʪʘʛʘʥʩʢʠʤ ʩʣʦʷʤ ʂʝʨʯʝʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʩʦʜʝʨʞʠʪʩʷ ʚ ʨʷʜʝ ʨʘʙʦʪ, ʩʦʛʣʘʩʥʦ 

ʢʦʪʦʨʳʤ ʚʳʜʝʣʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʧʦ ʤʘʣʘʢʦʬʘʫʥʝ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʟʜʝʩʴ 

ʙʦʛʘʪʦʡ ʧʦʣʠʛʘʣʠʥʥʦʡ ʬʘʫʥʳ, ʧʦ ʢʦʪʦʨʦʡ ʚʳʜʝʣʷʶʪʩʷ ʜʘʥʥʳʝ ʩʣʦʠ [1, 3-5]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʥʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʢʘʨʪʠʨʦʚʦʯʥʦʛʦ ʙʫʨʝʥʠʷ ʥʘ ʧʣʦʱʘʜʠ ʂʝʨʯʝʥʩʢʦʛʦ ʩʲʝʤʦʯʥʦʛʦ ʣʠʩʪʘ, ʧʦʟʚʦʣʠʚʰʠʝ ʚʳʷʚʠʪʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʘʫʥʳ ʤʦʣʣʶʩʢʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʩʘʨʪʘʛʘʥʩʢʠʭ ʩʣʦʝʚ ʢʦʥʢʦʛʦ ʨʝʛʠʦʷʨʫʩʘ.  

ʅʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʡ ʨʘʟʨʝʟ ʩʘʨʪʘʛʘʥʘ ʚʩʢʨʳʪ ʩʢʚʘʞʠʥʦʡ 20 (ʙʣʠʟ ʩ. ʃʝʥʠʥʩʢʦʝ) ʚ ʠʥʪʝʨʚʘʣʝ 

ʛʣʫʙʠʥ 24,75-41,50 ʤ. ʇʦʨʦʜʳ ʩʣʘʛʘʶʪʩʷ ʩʝʨʳʤʠ, ʪʝʤʥʦ-ʩʝʨʳʤʠ ʠʟʚʝʩʪʢʦʚʳʤʠ ʛʣʠʥʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʠʪʦʚ, 

ʚʢʣʶʯʘʶʱʠʭ ʟʝʨʥʘ ʛʣʘʫʢʦʥʠʪʘ, ʢʚʘʨʮʘ, ʢʨʠʩʪʘʣʣʠʢʠ ʧʠʨʠʪʘ. ʆʪʣʦʞʝʥʠʷ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʤʦʣʣʶʩʢʘʤʠ: 

Alveinus nitidus (Reuss), Acanthocardia cf. andrusovi (Sok.), Mactra (Eomactra) basteroti konkensis Sokolov, Ervilia 

pusilla cf. trigonula (Sok.), Abra sp., Spiratella konkensis (Zhizh.), Spiratella andrussovi (Kittl), Barnea sp. ʌʦʥ 

ʢʦʤʧʣʝʢʩʘ ʩʦʩʪʘʚʣʷʶʪ ʨʘʢʦʚʠʥʢʠ ʤʝʣʢʠʭ ʩʧʠʨʘʪʝʣʣ ʠ ʘʣʴʚʝʡʥʫʩʦʚ, ʜʨʫʛʠʝ ʤʦʣʣʶʩʢʠ ʚʩʪʨʝʯʘʶʪʩʷ ʩʧʦʨʘʜʠʯʝʩʢʠ. 

ʆʪʤʝʯʝʥʦ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʢʦʚʠʥ ʤʦʣʣʶʩʢʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚʳʜʝʣʠʪʴ ʚ 

ʩʘʨʪʘʛʘʥʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʜʚʘ ʢʦʤʧʣʝʢʩʘ ʤʘʣʘʢʦʬʘʫʥʳ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʷʤ ʨʘʟʨʝʟʘ 

(ʪʘʙʣʠʮʘ).  

ʊʘʙʣʠʮʘ 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʬʘʫʥʳ ʤʦʣʣʶʩʢʦʚ ʚ ʩʘʨʪʘʛʘʥʩʢʠʭ ʩʣʦʷʭ ʂʝʨʯʝʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ (ʧʦ ʩʢʚ. 20) 

ʈʝʛʠʦʥʘʣʴʥʳʝ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ 

 

ʂʦʤʧʣʝʢʩʳ 

ʬʘʫʥʳ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʪʘʢʩʦʥʦʚ 

Barnea 

sp. 

Alveinus nitidus Spiratella 

konkensis 

ʉardium 

sp. 

Mactra 

sp. ʢʨʫʧʥʳʝ 

(1-1,5 

ʤʤ) 

ʤʝʣʢʠʝ 

(0,2-0,3 

ʤʤ) 

ʂ
ʦ
ʥ
ʢ
ʩ
ʢ
ʠ
ʡ
 
ʨ
ʝ
ʛ
ʠ
ʦ
ʷ
ʨ
ʫ
ʩ

 

ɺʝʩʝʣʷʥʩʢʠʝ 

ʩʣʦʠ 

       

 

ʉʘʨʪʘʛʘʥʩʢʠʝ 

ʩʣʦʠ 

 

ɯɯ ʢʦʤʧʣʝʢʩ 

(ʤʝʣʢʠʭ 

ʘʣʴʚʝʡʥʫʩʦʚ ʠ 

ʩʧʠʨʘʪʝʣʣ) 

      

ɯ ʢʦʤʧʣʝʢʩ 

(ʢʨʫʧʥʳʭ 

ʘʣʴʚʝʡʥʫʩʦʚ ʠ 

ʩʧʠʨʘʪʝʣʣ) 

      

ʕʨʚʠʣʠʝʚʦ- 

ʬʦʣʘʜʦʚʳʝ 

ʩʣʦʠ 

       

 

ʇʝʨʚʳʡ ʢʦʤʧʣʝʢʩ ʧʨʠʫʨʦʯʝʥ ʢ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ, ʛʜʝ ʧʦʨʦʜʳ ʠʤʝʶʪ ʙʦʣʝʝ ʪʝʤʥʳʡ ʦʪʪʝʥʦʢ, 

ʫʯʘʩʪʢʘʤʠ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠʤʘʟʢʠ ʛʠʜʨʦʦʢʠʩʣʦʚ ʞʝʣʝʟʘ. ʌʘʫʥʘ ʦʜʥʦʪʠʧʥʘ, ʧʨʝʜʩʪʘʚʣʝʥʘ, ʚ ʦʩʥʦʚʥʦʤ, 

ʨʘʢʦʚʠʥʢʘʤʠ ʩʧʠʨʘʪʝʣʣ ʠ ʘʣʴʚʝʡʥʫʩʦʚ (ʨʠʩ. 1ʘ-ʚ). ʇʦʩʣʝʜʥʠʝ ʯʘʩʪʦ ʦʙʨʘʟʫʶʪ ʥʝʙʦʣʴʰʠʝ ʩʢʦʧʣʝʥʠʷ ʧʦ 

ʘʣʝʚʨʠʪʦʚʳʤ ʧʨʦʩʣʦʷʤ. ɺʩʪʨʝʯʘʶʪʩʷ ʨʘʢʦʚʠʥʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʳʭ Alveinus, ʚʠʜʠʤʳʝ ʚ ʧʦʨʦʜʝ, ʘ ʪʘʢʞʝ 

ʤʝʣʢʠʝ ʨʘʢʦʚʠʥʢʠ, ʥʘʙʣʶʜʘʝʤʳʝ ʧʦʜ ʙʠʥʦʢʫʣʷʨʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʛʨʘʥʠʮʝ ʩ ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʵʨʚʠʣʠʝʚʦ-

ʬʦʣʘʜʦʚʳʤʠ (ʢʘʨʪʚʝʣʴʩʢʠʤʠ) ʩʣʦʷʤʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʝʜʠʥʠʯʥʳʝ Ervilia sp., Barnea sp. 

 ɺʪʦʨʦʡ ʢʦʤʧʣʝʢʩ ʫʩʪʘʥʦʚʣʝʥ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ. ɿʜʝʩʴ ʧʦʨʦʜʳ ʧʨʠʦʙʨʝʪʘʶʪ ʙʦʣʝʝ ʩʚʝʪʣʳʡ 

ʦʪʪʝʥʦʢ. ʉʦʩʪʘʚ ʬʘʫʥʳ ʥʝʩʢʦʣʴʢʦ ʠʟʤʝʥʷʝʪʩʷ: ʧʦʷʚʣʷʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʢʘʨʜʠʫʤʳ ʠ ʤʘʢʪʨʳ, ʠʟ ʢʦʤʧʣʝʢʩʘ 

ʠʩʯʝʟʘʶʪ ʢʨʫʧʥʳʝ Alveinus nitidus. ʀʥʦʛʜʘ ʚ ʦʪʣʦʞʝʥʠʷʭ ʥʘʙʣʶʜʘʶʪʩʷ ʧʩʝʚʜʦʤʦʨʬʦʟʳ ʧʠʨʠʪʘ ʧʦ ʦʨʛʘʥʠʯʝʩʢʠʤ 

ʦʩʪʘʪʢʘʤ, ʘ ʧʦ ʧʣʦʩʢʦʩʪʷʤ ʥʘʩʣʦʝʥʠʷ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʤʘʩʩʦʚʳʝ ʩʢʦʧʣʝʥʠʷ ʦʯʝʥʴ ʤʝʣʢʠʭ, ʪʦʥʢʦʩʪʝʥʥʳʭ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

(ʧʦʨʷʜʢʘ 0,2-0,3 ʤʤ) ʨʘʢʦʚʠʥʦʢ ʘʣʴʚʝʡʥʫʩʦʚ, ʩʦʭʨʘʥʠʚʰʠʭ ʧʨʠʞʠʟʥʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ (ʨʠʩ. 2ʘ). ʉʧʠʨʘʪʝʣʣʳ 

ʪʘʢʞʝ ʦʙʨʘʟʫʶʪ ʤʘʩʩʦʚʳʝ ʟʘʭʦʨʦʥʝʥʠʷ (ʨʠʩ. 2ʙ), ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʦʪʧʝʯʘʪʢʘʤʠ ʨʘʢʦʚʠʥ ʚ ʪʦʥʯʘʡʰʠʭ ʧʨʦʩʣʦʡʢʘʭ 

ʩʫʣʴʬʠʜʦʚ ʞʝʣʝʟʘ. ʇʦʜʦʙʥʳʝ ʦʨʠʢʪʦʮʝʥʦʟʳ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʜʝʪʘʣʴʥʦʤ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʫʛʥʝʪʝʥʥʳʡ ʚʠʜ ʬʘʫʥʳ ʧʨʠ ʝʝ ʤʘʩʩʦʚʦʩʪʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʟʘʤʦʨʘʭ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʝʨʦʚʦʜʦʨʦʜʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʝʧʝʥʥʦʛʦ 

ʩʥʠʞʝʥʠʷ ʩʦʣʝʥʦʩʪʠ ʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ.  

 

 
ʈʠʩ. 1. ʌʦʥʦʚʘʷ ʬʘʫʥʘ ʩʘʨʪʘʛʘʥʩʢʠʭ ʩʣʦʝʚ ʩʢʚ. 20: 1ʘ ï Alveinus nitidus, ʣʝʚʘʷ ʩʪʚʦʨʢʘ, ʚʠʜ ʠʟʥʫʪʨʠ; 1ʙ ï 

ʪʦʥʢʦʩʪʝʥʥʳʝ ʨʘʢʦʚʠʥʢʠ ʘʣʴʚʝʡʥʫʩʦʚ ʠ ʩʧʠʨʘʪʝʣʣ; 1ʚ ï Spiratella konkensis, ʚʠʜ ʩʦ ʩʪʦʨʦʥʳ ʫʩʪʴʷ 

 

 

 
ʈʠʩ. 2. ʉʣʝʜʳ ʟʘʤʦʨʦʚ ʚ ʩʘʨʪʘʛʘʥʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ: 2ʘ ï ʟʘʭʦʨʦʥʝʥʠʝ ʤʝʣʢʠʭ ʘʣʴʚʝʡʥʫʩʦʚ;  

2ʙ ï ʟʘʭʦʨʦʥʝʥʠʝ ʩʧʠʨʘʪʝʣʣ (ʧʠʨʠʪʠʟʠʨʦʚʘʥʥʳʝ ʦʪʧʝʯʘʪʢʠ ʨʘʢʦʚʠʥ) 

 

ɼʘʣʴʥʝʡʰʝʝ ʦʧʨʝʩʥʝʥʠʝ, ʧʨʦʠʩʭʦʜʠʚʰʝʝ ʚ ʚʝʩʝʣʷʥʩʢʦʝ ʚʨʝʤʷ, ʧʨʠʚʝʣʦ ʢ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʤʫ 

ʠʩʯʝʟʥʦʚʝʥʠʶ ʘʣʴʚʝʡʥʫʩʦʚ ʠ ʩʧʠʨʘʪʝʣʣ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʙʦʣʝʝ ʵʚʨʠʛʘʣʠʥʥʳʭ ʨʦʜʦʚ Cardium ʠ 

Mactra.  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ.  

1. ʄʘʢʩʠʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʨʦʜʦʚ Alveinus ʠ Spiratella ʧʨʠʫʨʦʯʝʥʦ ʢ ʩʘʨʪʘʛʘʥʩʢʦʤʫ ʵʪʘʧʫ ʨʘʟʚʠʪʠʷ 

ʢʦʥʢʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ɼʣʷ ʝʛʦ ʫʯʘʩʪʢʦʚ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ ʫʩʣʦʚʠʷʭ ʠʣʠʩʪʦʛʦ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʛʘʟʦʚʦʛʦ ʨʝʞʠʤʘ, ʦʙʫʩʣʦʚʠʚʰʠʭ ʦʪʩʫʪʩʪʚʠʝ ʜʨʫʛʠʭ ʩʘʨʪʘʛʘʥʩʢʠʭ ʚʠʜʦʚ, ʚʳʷʚʣʝʥʥʘʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʤʘʣʘʢʦʬʘʫʥʳ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ.  

2. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʤʘʣʘʢʦʬʘʫʥʳ ʦʪʨʘʞʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʵʚʦʣʶʮʠʠ ʩʘʨʪʘʛʘʥʩʢʦʛʦ ʤʦʨʷ. 

ʇʝʨʚʳʡ ʢʦʤʧʣʝʢʩ ʩʬʦʨʤʠʨʦʚʘʣʩʷ, ʚʝʨʦʷʪʥʦ, ʥʘ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʚʪʦʨʦʡ ï ʥʘ 

ʨʝʛʨʝʩʩʠʚʥʦʤ ʵʪʘʧʝ. ɼʘʥʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʤʘʪʝʨʠʘʣʘʤʠ ʠʟʫʯʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʝʣʢʦʚʦʜʥʳʭ 

ʬʘʮʠʡ ʩʘʨʪʘʛʘʥʩʢʠʭ ʩʣʦʝʚ ʉʝʚʝʨʥʦʛʦ ʇʨʠʯʝʨʥʦʤʦʨʴʷ [7, 8] ʠ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʭ ʠ 

ʤʠʢʨʦʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [2, 6]. 
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ʃʀʊʆʃʆɻʆ-ʌɸʎʀɸʃʔʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ɹɽʁʉʂʆʁ ʉɺʀʊʓ  

ʋ.ɸ. ʉʪʝʨʞʘʥʦʚʘ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʠ ʜʦʮʝʥʪ ʄ.ʀ. ʐʘʤʠʥʦʚʘ, ʜʦʮʝʥʪ ʀ.ɺ. ʈʳʯʢʦʚʘ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ ʊʦʤʩʢ, ʈʦʩʩʠʷ 

 
ʃʠʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʤʠ, ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤʠ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʠʟʫʯʝʥʳ 

ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʛʦ ʜʝʚʦʥʘ (ʞʠʚʝʪʩʢʠʡ ʷʨʫʩ, ʙʝʡʩʢʘʷ ʩʚʠʪʘ) ʉʝʚʝʨʥʦʡ ʍʘʢʘʩʠʠ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʫʩʣʦʚʣʝʥʘ ʦʪʢʨʳʪʠʝʤ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ  ʦʪʣʦʞʝʥʠʷʭ 

ʙʝʡʩʢʦʡ ʩʚʠʪʳ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʛʘʟʘ ʠ ʛʘʟʦʢʦʥʜʝʥʩʘʪʘ (ʅʦʚʦʤʠʭʘʡʣʦʚʩʢʘʷ ʧʣʦʱʘʜʴ).  

ʅʘʤʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʩʪʨʦʝʥʠʝ ʨʘʟʨʝʟʦʚ ʙʝʡʩʢʦʡ ʩʚʠʪʳ ʧʦ ʣʘʪʝʨʘʣʠ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ (ʚ 

ʨʘʡʦʥʝ ʧ. ʎʝʣʠʥʥʦʝ, ʦ. ʀʪʢʦʣʴ, ʦ.ʐʠʨʘ ʠ ʧʣʦʱʘʜʠ ʅʦʚʦʤʠʭʘʡʣʦʚʩʢʘʷ) (ʨʠʩ. 1). 

ɹʝʡʩʢʘʷ ʩʚʠʪʘ ʚʧʝʨʚʳʝ ʚʳʜʝʣʝʥʘ ʅ.ɸ. ɹʝʣʷʢʦʚʳʤ, ɺ.ʉ. ʄʝʣʝʱʝʥʢʦ ʚ 1953 ʛ. ʚ ʖʞʥʦ-ʄʠʥʫʩʠʡʩʢʦʡ 

ʢʦʪʣʦʚʠʥʝ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ [1]. ʉʚʠʪʘ ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʩʘʨʘʛʘʰʩʢʦʡ ʩʚʠʪʝ ʠ ʪʘʢʞʝ 

ʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʦʡʜʘʥʦʚʩʢʦʡ ʩʚʠʪʦʡ. ʅʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʩʚʠʪʘ ʩʣʦʞʝʥʘ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʩʝʨʦʮʚʝʪʥʳʤʠ 

ʠʟʚʝʩʪʥʷʢʘʤʠ ʨʘʟʣʠʯʥʳʭ ʦʪʪʝʥʢʦʚ, ʤʘʩʩʠʚʥʳʤʠ, ʪʦʣʩʪʦʧʣʠʪʯʘʪʳʤʠ, ʤʝʩʪʘʤʠ ʦʢʨʝʤʥʝʥʥʳʤʠ, ʧʝʣʠʪʦʤʦʨʬʥʳʤʠ 

(95-99% ʢʘʨʙʦʥʘʪʘ ʢʘʣʴʮʠʷ, ʠʥʦʛʜʘ ʩʣʘʙʦ ʛʣʠʥʠʩʪʳʝ). ʀʟʚʝʩʪʥʷʢʠ ʧʝʨʝʩʣʘʠʚʘʶʪʩʷ ʩ ʪʦʥʢʦʧʣʠʪʯʘʪʳʤʠ 

ʜʦʣʦʤʠʪʘʤʠ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʤʠ ʤʝʨʛʝʣʷʤʠ, ʤʝʣʢʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ ʠʟʚʝʩʪʢʦʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʩʝʨʦʛʦ ʠ 

ʞʝʣʪʦʚʘʪʦ-ʩʝʨʦʛʦ ʦʪʪʝʥʢʦʚ, ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʘʨʛʠʣʣʠʪʘʤʠ. ɺ ʨʘʡʦʥʝ ʦʟʝʨ ʀʪʢʦʣʴ ʠ ʐʠʨʘ ʩʚʠʪʘ ʠʤʝʝʪ ʤʦʱʥʦʩʪʴ 

150-180 ʤ [2, 3]. 

ʆʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʙʦʛʘʪʳ ʙʨʘʭʠʦʧʦʜʘʤʠ, ʛʘʩʪʨʦʧʦʜʘʤʠ, ʦʩʪʨʘʢʦʜʘʤʠ, ʢʦʥʦʜʦʥʪʘʤʠ, ʢʦʨʘʣʣʘʤʠ 

ʧʦʟʜʥʝʞʠʚʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʉʨʝʜʠ ʙʨʘʭʠʦʧʦʜ ʚʩʪʨʝʯʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: Euryspirifer cheehiel (Kon.) var. 

altaica Khalf., Mucrospirifer consobrinus (Orb.), Delthyris altschedatiensis Korovin, Athyris spiriferoides Eaton, A. 

subacuminata Khalf., (Stuck.) ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. ʀʟ ʢʦʨʘʣʣʦʚ ʦʙʳʯʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ Thamnopora cervicornis 

(Blainv.), Thecostegites rossicus Sok., Altaiophyllum corgonicum Pol., A. altaicum Lev., Pachyphyllum giveticum Iv. ʀʟ 

ʤʰʘʥʦʢ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚʠʜʳ Fenestella vera Ulr., Semicoscinium delicatum Krasn., Hemitrypa devonica 

Nekh., Polypora belgebaschensis Nekh., Lioclema yakovlevi (Schoen.). ʊʨʠʣʦʙʠʪʳ ʚʩʪʨʝʯʘʶʪʩʷ ʥʝ ʯʘʩʪʦ, ʙʝʜʥʳ ʧʦ 

ʩʦʩʪʘʚʫ: Bronteus costatus Puch., Dechenella verneuili (Barr.), D. polonica (Gurich) [4]. 

ɺ ʨʘʡʦʥʝ ʧ. ʎʝʣʠʥʥʦʝ, ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. ʊʫʠʤ ʦʙʥʘʞʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʨʛʘʥʦʛʝʥʥʳʤʠ 

ʤʠʢʨʠʪʦʚʦʟʝʨʥʠʩʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ [ʢʣʘʩʩʠʬʠʢʘʮʠʷ ɽ.ʄ. ʍʘʙʘʨʦʚʘ, 2002] ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʦʩʪʘʪʢʘʤʠ 

ʙʨʘʭʠʦʧʦʜ ʚʠʜʘ Acrospirifer cheehiel (Koninck) D2g (ʨʠʩ. 2, 3). ʈʘʢʦʚʠʥʳ ʦʪʣʠʯʘʶʪʩʷ ʪʦʣʩʪʳʤʠ ʩʪʚʦʨʢʘʤʠ 

ʢʨʫʧʥʳʭ ʨʘʟʤʝʨʦʚ. ɹʦʣʴʰʦʝ ʩʢʦʧʣʝʥʠʝ ʙʨʘʭʠʦʧʦʜ ʧʦʣʦʞʠʣʦ ʥʘʯʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʯʝʝʣʝʚʦʛʦ ʛʦʨʠʟʦʥʪʘ, 

ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʤʘʨʢʠʨʫʶʱʠʤ ʜʣʷ ʚʩʝʡ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ. 

 

 

 

 

ʈʠʩ. 1. ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʨʘʡʦʥʘ ʈʠʩ. 2. ʆʩʪʘʪʢʠ ʙʨʘʭʠʦʧʦʜ ʚʠʜʘ Acrospirifer cheehiel 

 

ʅʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ, ʚ ʨʘʟʨʝʟʘʭ ʩʢʚʘʞʠʥ ʅʦʚʦʤʠʭʘʡʣʦʚʩʢʦʡ ʧʣʦʱʘʜʠ, ʦʪʣʦʞʝʥʠʷ 

ʩʚʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʠʪʤʠʯʥʦ ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʘʣʝʚʨʦʣʠʪʘʤʠ, ʘʨʛʠʣʣʠʪʘʤʠ, ʤʝʨʛʝʣʷʤʠ ʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʘʤ ʩʢʚʘʞʠʥ. ɺ ʥʠʞʥʠʭ ʯʘʩʪʷʭ ʨʘʟʨʝʟʦʚ ʦʪʤʝʯʘʶʪʩʷ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦ ʩʦʩʪʘʚʫ ʧʦʨʦʜ, ʘ ʪʘʢ ʞʝ ʧʦ ʩʪʨʦʝʥʠʶ, ʢʦʪʦʨʳʝ ʚʳʨʘʞʘʶʪʩʷ ʚ ʥʘʣʠʯʠʠ 

ʢʦʩʦʚʦʣʥʠʩʪʦʩʣʦʠʩʪʳʭ ʪʝʣ ʨʘʟʣʠʯʥʦʡ ʫʧʣʦʪʥʝʥʥʦʩʪʠ, ʘ ʪʘʢ ʞʝ ʤʠʢʨʦʩʣʦʠʩʪʦʩʪʠ, ʬʣʝʢʩʫʨʦʦʙʨʘʟʥʳʭ ʠʟʛʠʙʦʚ, 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ, ʟʝʨʢʘʣ ʩʢʦʣʴʞʝʥʠʷ ʠ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʨʦʞʠʣʦʢ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʥʝʦʜʠʥʘʢʦʚʳʤ 

ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʤ ʩʚʦʡʩʪʚʘʤ (ʌɽʉ) ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦʨʦʜ (ʨʠʩ. 3). ɺ ʢʝʨʥʝ ʩʢʚʘʞʠʥ 

ʅʦʚʦʤʠʭʘʡʣʦʚʩʢʦʡ ʧʣʦʱʘʜʠ ʪʘʢ ʞʝ ʦʙʥʘʨʫʞʝʥʳ ʨʘʢʦʚʠʥʳ ʙʨʘʭʠʦʧʦʜ ʠ ʢʦʨʘʣʣʦʚ. ʅʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʬʘʫʥʳ ʠʟ 

ʦʙʥʘʞʝʥʠʡ, ʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʙʝʜʥʝʥʥʦʩʪʴʶ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʤʝʣʢʠʤʠ ʨʘʟʤʝʨʘʤʠ ʠ ʪʦʥʢʦʩʪʝʥʥʦʩʪʴʶ 

ʩʪʚʦʨʦʢ ʨʘʢʦʚʠʥ. ʋʛʥʝʪʝʥʥʦʩʪʴ ʬʘʫʥʳ ʦʙʫʩʣʦʚʣʝʥʘ ʧʦʩʪʫʧʣʝʥʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʨʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʚ ʙʘʩʩʝʥʡʥ ʩʝʥʜʠʤʝʥʪʘʮʠʠ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʙʣʠʟʦʩʪʠ ʠʩʪʦʯʥʠʢʘ ʩʪʦʢʘ. 

ʀʟʫʯʝʥʠʝ ʟʘʭʦʨʦʥʝʥʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ (ʆɺ) ʠ ʙʠʪʫʤʠʥʦʟʥʦʩʪʠ ʦʪʣʦʞʝʥʠʡ ʙʝʡʩʢʦʡ ʩʚʠʪʳ ʚ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ ʩʚʝʪʝ (ʋʌ) ʤʝʪʦʜʦʤ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ ʩʘʧʨʦʧʝʣʝʚʫʶ 

ʧʨʠʨʦʜʫ ʆɺ ʠ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʣʝʜʳ ʤʠʛʨʘʮʠʠ ʙʠʪʫʤʦʠʜʦʚ ʚʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʮʘʭ. 

ʉʦʜʝʨʞʘʥʠʝ ʙʠʪʫʤʦʠʜʦʚ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʩʚʠʪʳ. ʉʢʦʧʣʝʥʠʷ ʙʠʪʫʤʦʠʜʦʚ ʦʪʤʝʯʘʝʪʩʷ ʚ 

ʥʘʠʙʦʣʝʝ ʢʘʪʘʛʝʥʝʪʠʯʝʩʢʠ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜʘʭ (ʨʠʩ. 3). ʂʘʪʘʛʝʥʝʪʠʯʝʩʢʠʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʳʨʘʞʘʶʪʩʷ ʚ ʜʦʣʦʤʠʪʠʟʘʮʠʠ, ʦʢʨʝʤʥʝʥʠʠ, ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʦʚʳʰʘʶʪ ʌɽʉ ʧʦʨʦʜ. 

ɹʠʪʫʤʠʥʦʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ (ʚ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ) ʦʙʥʘʨʫʞʝʥʳ ʪʘʢ ʞʝ ʥʘ ʥʘʠʙʦʣʝʝ ʧʨʦʥʠʮʘʝʤʳʭ 

ʫʯʘʩʪʢʘʭ ʨʠʬʦʛʝʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʚʝʨʭʥʝʙʝʡʩʢʦʡ ʧʦʜʩʚʠʪʳ (ʨʘʡʦʥ ʧ. ʎʝʣʠʥʥʦʛʦ ʠ ʦ. ʀʪʢʦʣʴ). ʆʥʠ ʧʨʠʫʨʦʯʝʥʳ ʢ 

ʛʨʘʥʠʮʘʤ ʙʠʦʢʣʘʩʪʦʚ, ʤʠʢʨʦʩʪʠʣʦʣʠʪʦʚʳʤ ʰʚʘʤ ʠ ʣʠʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʪʨʝʱʠʥʢʘʤ (ʨʠʩ. 3).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʣʦʞʝʥʠʡ ʙʝʡʩʢʦʡ ʩʚʠʪʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʣʦʚʫʰʝʢ ʜʣʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚʦ ʚʪʦʨʫʶ ʧʦʣʦʚʠʥʫ ʥʘʯʘʣʴʥʦʡ ʪʝʢʪʦʥʦ-ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʡ 

ʩʪʘʜʠʠ ʙʝʡʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ. ʕʪʠ ʦʙʩʪʘʥʦʚʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʩ ʥʘʣʠʯʠʝʤ 

ʥʝʙʦʣʴʰʠʭ ʜʝʧʨʝʩʩʠʡ, ʦʢʘʡʤʣʝʥʥʳʭ ʨʠʬʦʛʝʥʥʳʤʠ ʧʦʩʪʨʦʡʢʘʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠʩʷ ʘʢʪʠʚʥʦʡ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ʊʘʢʠʝ ʫʩʣʦʚʠʷ ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʚ ʶʛʦ-

ʚʦʩʪʦʯʥʳʭ ʯʘʩʪʷʭ ʙʝʡʩʢʦʡ ʩʚʠʪʳ (ʅʦʚʦʤʠʭʘʡʣʦʚʩʢʘʷ ʧʣʦʱʘʜʴ). 

 

  
 

ʈʠʩ. 3. ʌʦʪʦʛʨʘʬʠʠ ʰʪʫʬʦʚ ʢʝʨʥʘ ʙʝʡʩʢʦʡ ʩʚʠʪʳ (ʩʢʚʘʞʠʥʘ ʅʦʚʦ-ʄʠʭʘʣʦʚʩʢʘʷ-9)  
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ɸʅɸʃʀɿ ɼɸʅʅʓʍ ʆ ɻʃʗʎʀʆʃʆɻʀʏɽʉʂʀʍ ʉʆɹʓʊʀʗʍ ʇʆɿɼʅɽɻʆ ʇʃɽʁʉʊʆʎɽʅɸ ʅɸ 

ʊɽʈʈʀʊʆʈʀʀ ʉɽɺɽʈɸ ɿɸʇɸɼʅʆʁ ʉʀɹʀʈʀ  
ʀ.ɸ. ʊʠʢ 

ʆʆʆ "ʕʢʦʊʝʭ", ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

 
ʇʦʟʜʥʠʡ ʧʣʝʡʩʪʦʮʝʥ ʚʢʣʶʯʘʝʪ ʣʝʜʥʠʢʦʚʳʝ ʠ ʤʝʞʣʝʜʥʠʢʦʚʳʝ ʵʧʦʭʠ, ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ 

ʭʘʨʘʢʪʝʨʥʳ ʢʦʥʢʨʝʪʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʠ ʧʘʣʝʦʙʦʪʘʥʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʪʦʤ, ʯʪʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʦʠʩʭʦʜʠʣʠ ʥʝʦʜʥʦʢʨʘʪʥʳʝ ʨʝʟʢʠʝ ʢʦʣʝʙʘʥʠʷ ʢʣʠʤʘʪʘ, ʨʘʟʣʠʯʥʳʝ ʧʦ ʘʤʧʣʠʪʫʜʝ ʠ 

ʜʣʠʪʝʣʴʥʦʩʪʠ. ʅʘʠʙʦʣʝʝ ʢʦʥʪʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʨʦʠʩʭʦʜʠʣʠ ʚ ʢʘʟʘʥʮʝʚʩʢʦʝ ʠ 

ʩʘʨʪʘʥʩʢʦʝ  ʚʨʝʤʷ.  ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʳ ʩʘʨʪʘʥʩʢʦʛʦ ʧʘʣʝʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʵʪʘʧʘ ʥʘ ʩʝʚʝʨʝ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʙʳʣʠ ʚ 1,5 ð 2 ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʩʝʡʯʘʩ [1]. 

ɺʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʤʠʨʦʚʦʡ ʦʢʝʘʥ ʠ ʘʪʤʦʩʬʝʨʘ ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ,  ʚʦʜʘ, ʢʦʪʦʨʘʷ 

ʘʢʢʫʤʫʣʠʨʫʝʪʩʷ ʚ ʣʝʜʥʠʢʘʭ, ʥʝ ʫʯʘʩʪʚʫʝʪ ʚ ʢʨʫʛʦʚʦʨʦʪʝ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʫʨʦʚʝʥʴ 

ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʧʦʥʠʞʘʝʪʩʷ, ʘ ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ ʣʝʜʥʠʢʦʚ, ʥʘʦʙʦʨʦʪ, ʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʝʛʦ ʫʨʦʚʥʷ.  ɺ  

ʧʣʝʡʩʪʦʮʝʥʦʚʦʝ ʚʨʝʤʷ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʜʦʩʪʠʛʘʣʠ ʙʦʣʝʝ 100 ʤʝʪʨʦʚ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʵʪʦ 

ʩʚʷʟʘʥʦ ʩ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʢʨʫʧʥʳʭ ʣʝʜʥʠʢʦʚʳʭ ʱʠʪʦʚ. 
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʣʝʜʥʠʢʦʚʳʭ  ʱʠʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʠ ɽʚʨʦʧʳ ʚ ʧʦʟʜʥʝʤ ʧʣʝʡʩʪʦʮʝʥʝ 

ʷʚʣʷʝʪʩʷ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤ. ɺʦʧʨʦʩ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʣʝʜʥʠʢʦʚʳʭ ʱʠʪʦʚ ʚ ʧʦʟʜʥʝʤ ʧʣʝʡʩʪʦʮʝʥʝ  ʥʘ ʩʝʚʝʨʝ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʷʚʣʷʝʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤ.  ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳ ʜʚʝ ʦʩʥʦʚʥʳʝ ʢʦʥʮʝʧʮʠʠ. 

ʉʦʛʣʘʩʥʦ  ʢʦʥʮʝʧʮʠʠ çʦʛʨʘʥʠʯʝʥʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷè ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʘʟʠʠ ʩʫʱʝʩʪʚʦʚʘʣʠ ʜʚʘ 

ʢʨʫʧʥʝʡʰʠʭ ʮʝʥʪʨʘ ʧʦʢʨʦʚʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. ʇʝʨʚʳʡ ʨʘʩʧʦʣʘʛʘʣʩʷ ʥʘ ʉʢʘʥʜʠʥʘʚʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ, ʚʪʦʨʦʡ - ʥʘ 

ʦʩʪʨʦʚʘʭ ʅʦʚʦʡ ɿʝʤʣʠ [2]. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʤʦʜʝʣʠ ʧʦʢʨʦʚʥʦʝ ʦʣʝʜʝʥʝʥʠʝ ʥʘ ʩʝʚʝʨʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʦʪʩʫʪʩʪʚʫʝʪ, 

ʠʤʝʣʦ ʤʝʩʪʦ ʜʦʣʠʥʥʦʝ ʦʣʝʜʝʥʝʥʠʝ, ʪʘʢʞʝ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʛʦʨʥʳʭ ʣʝʜʥʠʢʦʚ.  

ɺ ʬʦʢʫʩʝ ʜʨʫʛʦʡ ʢʦʥʮʝʧʮʠʠ  ʣʝʞʠʪ ʤʦʜʝʣʴ ʇʘʥʘʨʢʪʠʯʝʩʢʦʛʦ ʣʝʜʥʠʢʦʚʦʛʦ ʧʦʢʨʦʚʘ, ʦʥʘ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʧʦʢʨʦʚʥʦʝ ʦʣʝʜʝʥʝʥʠʝ ʚʩʝʡ ʩʝʚʝʨʥʦʡ ʧʦʣʷʨʥʦʡ ʦʙʣʘʩʪʠ ʠ ʧʦʜʧʨʫʞʠʚʘʥʠʝ ʩʝʚʝʨʥʳʭ ʠ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʨʝʢ [3]. 

ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʤʦʜʝʣʠ ʦʩʥʦʚʘ ʣʝʜʥʠʢʘ ʙʳʣʘ ʟʘʣʦʞʝʥʘ ʧʨʠ ʟʘʤʝʨʟʘʥʠʠ ʤʦʨʩʢʦʡ ʚʦʜʳ, ʘ ʙʘʣʘʥʩ ʪʚʝʨʜʳʭ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʙʳʣ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ ʚ ʩʚʷʟʠ ʩ ʪʝʤ,  ʯʪʦ ʧʦʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ  ʚ 

ɸʨʢʪʠʢʝ ʚ ʧʝʨʠʦʜ ʩ 75 ʜʦ 10 ʪʳʩ. ʣ.ʥ. ʩʦʩʪʘʚʠʣʦ ʚ ʩʨʝʜʥʝʤ 15ʦʉ. ɸʚʪʦʨ ʤʘʢʩʠʤʘʣʠʩʪʩʢʦʡ ʤʦʜʝʣʠ ʦʪʤʝʯʘʝʪ,  ʯʪʦ 

ʦʣʝʜʝʥʝʥʠʝ  ʧʨʦʠʩʭʦʜʠʣʦ ʩʠʥʭʨʦʥʥʦ ʚʦ ʚʩʝʡ ɽʚʨʘʟʠʡʩʢʦʡ ɸʨʢʪʠʢʝ. 

  

 
ʈʠʩ. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʧʦʩʣʝʜʥʝʛʦ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʚ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʪʘʜʠʶ (ɺʝʣʠʯʢʦ, 

ʌʘʫʩʪʦʚʘ 1989). 1 - ʤʘʪʝʨʠʢʦʚʳʝ ʣʝʜʥʠʢʦʚʳʝ ʧʦʢʨʦʚʳ; 2 - ʣʝʜʥʠʢʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʦʩʪʨʦʚʥʳʭ ʘʨʭʠʧʝʣʘʛʦʚ ʠ 

ʛʦʨʥʳʭ ʩʪʨʘʥ ʩ ʩʝʪʯʘʪʳʤ ʠ ʧʦʣʫʧʦʢʨʦʚʥʳʤ ʦʣʝʜʝʥʝʥʠʝʤ; 3- ʦʙʣʘʩʪʠ ʛʦʨʥʦʜʦʣʠʥʥʦʛʦ, ʢʘʨʦʚʦ-ʜʦʣʠʥʥʦʛʦ ʠ 

ʢʘʨʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ; 4 - ʦʩʥʦʚʥʳʝ ʣʝʜʦʨʘʟʜʝʣʳ; 5 - ʟʦʥʳ ʢʦʥʚʝʨʛʝʥʮʠʠ ʣʴʜʘ; 6 -ʪʦ ʞʝ ʛʝʪʝʨʦʭʨʦʥʥʦʡ 

ʘʛʨʘʜʘʮʠʠ ʩʦʩʝʜʥʠʭ ʣʝʜʥʠʢʦʚʳʭ ʧʦʢʨʦʚʦʚ; 7 - ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʩʪʝʢʘʥʠʷ ʣʴʜʘ; 8 - ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ 

ʢʨʫʧʥʳʭ ʣʝʜʥʠʢʦʚʳʭ ʧʦʪʦʢʦʚ ʠ ʣʦʧʘʩʪʝʡ; 9 - ʛʨʘʥʠʮʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʣʴʜʘ; 10 - ʙʝʨʝʛʦʚʘʷ ʣʠʥʠʷ 18-20 

ʪʳʩ, ʣʝʪ ʥʘʟʘʜ; 11 - ʛʨʘʥʠʮʘ ʤʦʨʩʢʠʭ ʣʴʜʦʚ; 12 - ʩʝʟʦʥʥʳʝ ʤʦʨʩʢʠʝ ʣʴʜʳ; 13 - ʧʘʢʦʚʳʝ ʣʴʜʳ; 14, 15 - ʦʙʣʘʩʪʴ 

ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ʚ ʧʦʟʜʥʝʤ ʧʣʝʡʩʪʦʮʝʥʝ (14) ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤ ̫(15); 16- ʛʨʘʥʠʮʘ ʦʙʣʘʩʪʠ 

ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ʚ ʵʧʦʭʫ ʤʘʢʩʠʤʫʤʘ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʠ 

 

ɺʦʟʤʦʞʥʦ, ʯʪʦ ʦʪʨʠʮʘʥʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚ ʧʦʟʜʥʝʤ ʧʣʝʡʩʪʦʮʝʥʝ ʧʦʢʨʦʚʥʳʭ ʦʣʝʜʝʥʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʩʚʷʟʘʥʦ ʩʦ ʩʣʘʙʦʡ ʠʟʫʯʝʥʥʦʩʪʴʶ ʨʝʛʠʦʥʘ, ʦʩʦʙʝʥʥʦ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ, ʘ ʪʘʢʞʝ c ʪʝʤ, ʯʪʦ ʥʝ ʚʩʝ 

ʜʘʥʥʳʝ ʦ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʦʰʣʦʛʦ ʩʦʛʣʘʩʫʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ.  ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʶʪ ʥʦʚʳʝ ʨʘʙʦʪʳ,  ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ʅʘʟʘʨʦʚ ɼ.ɺ. (2011) ʧʦ ʜʘʥʥʳʤ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 2000-2009 ʛʛ.  ʩʝʚʝʨʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠ ʇʦʣʷʨʥʦʛʦ ʋʨʘʣʘ ʩʦʩʪʘʚʠʣ ʤʝʩʪʥʫʶ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʫʶ ʩʭʝʤʫ ʠ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʚʠʜʠʤʦʡ ʯʘʩʪʠ ʧʦʢʨʦʚʘ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʜʣʷ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʩʝʚʝʨʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ ʘʚʪʦʨ ʦʪʤʝʯʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʦʜʥʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ ʥʘ ʩʝʚʝʨʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ  ʚ ʧʦʟʜʥʝʤ ʧʣʝʡʩʪʦʮʝʥʝ, ʢʦʪʦʨʦʝ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʣʦʩʴ ʶʞʥʝʝ ɻʳʜʘʥʩʢʦʡ 

ʛʨʷʜʳ  [4]. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

  ʀʟʚʝʩʪʥʦ, ʯʪʦ ʉʝʚʝʨʥʘʷ ɸʤʝʨʠʢʘ ʠ ɽʚʨʘʟʠʷ ʠʤʝʶʪ ʩʭʦʞʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʅʘʩʢʦʣʴʢʦ 

ʞʝ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʣʠʯʥʳ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʯʪʦʙʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʩʫʱʝʩʪʚʦʚʘʣ 

ʢʨʫʧʥʳʡ ʣʝʜʥʠʢʦʚʳʡ ʱʠʪ, ʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʘʟʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʡ ʧʦ ʨʘʟʤʝʨʘʤ (ʨʠʩ. ). ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ 

ʚʳʰʝ, ʧʘʣʝʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʙʳʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʦʣʝʜʝʥʝʥʠʡ ʥʘ ʩʝʚʝʨʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʣʝʜʥʠʢʦʚʳʭ ʱʠʪʦʚ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʧʦʟʜʥʝʤ 

ʧʣʝʡʩʪʦʮʝʥʝ ʧʦʜʪʚʝʨʞʜʝʥʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʉʠʙʠʨʩʢʦʡ ɸʨʢʪʠʢʠ ʂʘʨʩʢʦʝ ʤʦʨʝ ʧʦʢʨʳʪʦ ʣʴʜʦʤ ʜʦ 9 ʤʝʩʷʮʝʚ ʚ ʛʦʜʫ, ʘ ʪʦʣʱʠʥʘ 

ʤʥʦʛʦʣʝʪʥʠʭ ʜʨʝʡʬʫʶʱʠʭ ʣʴʜʦʚ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 4 ʠ ʙʦʣʝʝ ʤʝʪʨʦʚ. ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʦʣʝʪʥʷʷ ʤʝʨʟʣʦʪʘ ʠʤʝʝʪ ʩʧʣʦʰʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʤʦʱʥʦʩʪʴ ʜʦ 400-500 ʤʝʪʨʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʚ ʧʦʟʜʥʝʤ ʧʣʝʡʩʪʦʮʝʥʝ ʣʝʜʥʠʢʦʚʳʝ ʱʠʪʳ ʚʦʟʥʠʢʘʣʠ ʠ 

ʩʫʱʝʩʪʚʦʚʘʣʠ ʩʠʥʭʨʦʥʥʦ ʧʦ ʚʩʝʤʫ ʘʨʢʪʠʯʝʩʢʦʤʫ  ʩʝʢʪʦʨʫ ɽʚʨʘʟʠʠ, ʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʚ 

ʥʘʟʚʘʥʥʳʡ ʧʝʨʠʦʜ ʶʞʥʘʷ ʛʨʘʥʠʮʘ ʣʝʜʥʠʢʦʚʦʛʦ ʱʠʪʘ  ʤʦʛʣʘ  ʜʦʩʪʠʛʘʪʴ ʰʠʨʦʪʳ ʧʦʣʷʨʥʦʛʦ ʢʨʫʛʘ. 
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ʇʈɽɼʉʊɸɺʀʊɽʃʀ ʆʊʈʗɼɸ PROBOSCIDEA ɺ ʇʃɽʁʉʊʆʎɽʅ-ɻʆʃʆʎɽʅʆɺʆɽ ɺʈɽʄʗ ʅɸ 

ʊɽʈʈʀʊʆʈʀʀ ɹɽʃɸʈʋʉʀ 
ɸ.ʆ. ʎʳʛʘʥʢʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʘʩʩʠʩʪʝʥʪ ʊ.ɸ. ʄʝʣʝʞ  
ɻʦʤʝʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʌʨʘʥʮʠʩʢʘ ʉʢʦʨʠʥʳ, ʛ. ɻʦʤʝʣʴ, ɹʝʣʦʨʫʩʩʠʷ 

 
ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ ʚ ʯʝʪʚʝʨʪʠʯʥʳʡ ʧʝʨʠʦʜ, ʚ ʧʣʝʡʩʪʦʮʝʥʦʚʫʶ ʵʧʦʭʫ  ʜʝʣʠʪʩʷ ʥʘ 

ʧʨʝʜʣʝʜʥʠʢʦʚʳʡ ʠ ʣʝʜʥʠʢʦʚʳʡ ʵʪʘʧʳ. ʇʨʝʜʣʝʜʥʠʢʦʚʳʡ ʵʪʘʧ ʦʭʚʘʪʳʚʘʝʪ ʨʘʥʥʠʡ ʧʣʝʡʩʪʦʮʝʥ ʠ ʥʘʯʘʣʦ ʩʨʝʜʥʝʛʦ 

ʧʣʝʡʩʪʦʮʝʥʘ. ɺ ʵʪʦ ʚʨʝʤʷ ʚ ʉʢʘʥʜʠʥʘʚʠʠ ʚʦʟʥʠʢʘʣʠ ʣʝʜʥʠʢʦʚʳʝ ʧʦʢʨʦʚʳ. ʆʥʠ ʥʝ ʜʦʩʪʠʛʘʣʠ ʪʝʨʨʠʪʦʨʠʠ 

ɹʝʣʘʨʫʩʠ, ʦʜʥʘʢʦ ʦʙʫʩʣʦʚʣʠʚʘʣʠ ʯʝʨʝʜʦʚʘʥʠʝ ʟʜʝʩʴ ʬʘʟ ʪʝʧʣʘ ʠ ʭʦʣʦʜʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʙʳʣʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʭʚʦʡʥʳʝ ʠ ʙʝʨʝʟʦʚʳʝ ʣʝʩʘ ʩ ʧʨʠʤʝʩʴʶ ʜʫʙʘ, ʣʠʧʳ, ʚʷʟʘ, ʛʨʘʙʘ ʠ ʨʷʜʘ ʚʠʜʦʚ, ʢʦʪʦʨʳʝ 

ʩʦʭʨʘʥʠʣʠʩʴ ʩ ʥʝʦʛʝʥʘ. ʈʝʣʴʝʬ ʙʳʣ ʜʦʚʦʣʴʥʦ ʨʦʚʥʳʤ, ʦʙʱʠʡ ʫʢʣʦʥ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣ ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ. 

ʉʫʱʝʩʪʚʦʚʘʣʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʛʣʫʙʦʢʠʝ ʦʟʝʨʘ. ʈʝʢʠ ʪʝʢʣʠ ʧʨʠʤʝʨʥʦ ʚ ʪʝʭ ʞʝ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʯʪʦ ʠ ʩʦʚʨʝʤʝʥʥʳʝ, 

ʥʦ ʛʣʫʙʠʥʘ ʠʭ ʚʨʝʟʘ ʙʳʣʘ ʤʝʥʴʰʝʡ. ʂ ʢʦʥʮʫ ʧʨʝʜʣʝʜʥʠʢʦʚʦʛʦ ʵʪʘʧʘ ʧʨʦʠʟʦʰʣʦ ʧʦʭʦʣʦʜʘʥʠʝ, ʣʝʩʘ ʩʤʝʥʠʣʠʩʴ 

ʦʪʢʨʳʪʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʩʨʝʜʥʝʛʦ ʠ ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ, ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ 

ɹʝʣʘʨʫʩʠ ʚ ʩʘʤʳʭ ʦʙʱʠʭ ʯʝʨʪʘʭ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʯʝʨʝʜʦʚʘʥʠʝ ʦʣʝʜʝʥʝʥʠʡ ʠ ʤʝʞʣʝʜʥʠʢʦʚʠʡ (ʣʝʜʥʠʢʦʚʳʡ 

ʵʪʘʧ). ɺʳʜʝʣʷʶʪʩʷ ʰʝʩʪʴ ʣʝʜʥʠʢʦʚʳʭ ʠ ʧʷʪʴ ʤʝʞʣʝʜʥʠʢʦʚʳʭ ʧʝʨʠʦʜʦʚ. ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʠʤʝʣ ʩʚʦʠ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʳ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʝ [2].  

ɺʳʰʝʦʧʠʩʘʥʥʳʝ ʬʘʢʪʦʨʳ ʦʙʫʩʣʦʚʠʣʠ ʨʘʟʚʠʪʠʝ ʧʣʝʡʩʪʦʮʝʥʦʚʦʡ ʪʝʨʠʦʬʘʫʥʳ ʠ ʚ ʯʘʩʪʥʦʩʪʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʪʨʷʜʘ ʭʦʙʦʪʥʳʭ (Proboscidea). ʍʦʙʦʪʥʳʝ ʦʪʣʠʯʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʚʦʠʤ ʭʦʙʦʪʦʤ, ʥʦ ʠ 

ʫʥʠʢʘʣʴʥʳʤʠ ʚʠʜʦʠʟʤʝʥʸʥʥʳʤʠ ʨʝʟʮʘʤʠ ð ʙʠʚʥʷʤʠ (ʜʚʘ ʩʚʝʨʭʫ ʠ/ʠʣʠ ʩʥʠʟʫ ʠʣʠ ʙʝʟ ʥʠʭ), ʘ ʪʘʢʞʝ ʥʘʠʙʦʣʴʰʝʡ 

ʚʝʣʠʯʠʥʦʡ ʩʨʝʜʠ ʚʩʝʭ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʟʝʤʥʳʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ ʫʩʪʘʥʦʚʣʝʥʳ ʦʩʪʘʪʢʠ Archidiscodon cf. meridionalis, Mammuthus cf. trogontherii, 

Mammuthus ex gr. chosaricus,  Mammuthus primigenius. ɺʩʝ ʵʪʠ ʚʠʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ ʩʣʦʥʦʚʳʭ 

(Elephantidae). 

 
 

ʈʠʩ. 1. ʖʞʥʳʡ ʩʣʦʥ (Archidiscodon cf. meridionalis) ʈʠʩ. 2. ʊʨʦʛʦʥʪʝʨʠʝʚʳʡ ʤʘʤʦʥʪ (Mammuthus cf. 

trogontherii) 

 

Archidiscodon cf. meridionalis ï ʶʞʥʳʡ ʩʣʦʥ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʪʘʤʘʥʩʢʦʛʦ ʪʝʨʠʦʢʦʤʧʣʝʢʩʘ, 

ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʟʘʚʝʨʰʘʶʱʠʤ ʵʪʘʧʦʤ ʨʘʟʚʠʪʠʷ ʪʨʝʪʠʯʥʦʡ ʬʘʫʥʳ ʚ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ. ɹʳʣ ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʚ 
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

ʧʦʟʜʥʝʤ ʧʣʠʦʮʝʥʝ ï ʨʘʥʥʝʤ ʧʣʝʡʩʪʦʮʝʥʝ ʚ ɽʚʨʦʧʝ, ʇʝʨʝʜʥʝʡ ʠ ʉʨʝʜʥʝʡ ɸʟʠʠ, ʉʝʚʝʨʥʦʡ ɸʬʨʠʢʝ. ɺ ɹʝʣʘʨʫʩʠ 

ʦʩʪʘʪʢʠ ʶʞʥʦʛʦ ʤʘʤʦʥʪʘ ʥʘʡʜʝʥʳ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʜ. ʉʪʘʨʦʝ ʉʝʣʦ ɺʠʪʝʙʩʢʦʛʦ ʨʘʡʦʥʘ (ʦʙʣʦʤʦʢ ʧʦʩʣʝʜʥʝʛʦ 

ʢʦʨʝʥʥʦʛʦ ʟʫʙʘ). ʕʪʦ ʙʳʣʦ ʢʨʫʧʥʦʝ ʚʳʩʦʢʦʝ ʞʠʚʦʪʥʦʝ, ʩ ʜʣʠʥʥʳʤʠ ʢʦʥʝʯʥʦʩʪʷʤʠ, ʚʝʨʦʷʪʥʦ ʣʠʰʸʥʥʦʝ ʛʫʩʪʦʛʦ 

ʰʝʨʩʪʥʦʛʦ ʧʦʢʨʦʚʘ. ʆʥ, ʢʘʢ ʠ ʧʨʦʯʠʝ ʘʨʭʠʜʠʩʢʦʜʦʥʪʳ, ʠʤʝʣ ʜʣʠʥʥʳʝ ʠʟʦʛʥʫʪʳʝ ʙʠʚʥʠ. ʖʞʥʳʡ ʩʣʦʥ ʷʚʣʷʝʪʩʷ 

ʜʦʚʦʣʴʥʦ ʧʨʠʤʠʪʠʚʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʘʨʭʠʜʠʩʢʦʜʦʥʪʥʳʭ ʩʣʦʥʦʚ (ʨʠʩ. 1). 

Mammuthus cf. trogontherii ï ʪʨʦʛʦʥʪʝʨʠʝʚʳʡ, ʠʣʠ ʩʪʝʧʥʦʡ, ʤʘʤʦʥʪ ï ʭʘʨʘʢʪʝʨʥʳʡ ʚʠʜ ʩʨʝʜʥʝʛʦ 

ʧʣʝʡʩʪʦʮʝʥʘ. ɺʝʨʦʷʪʥʦ, ʦʥ ʧʨʦʜʦʣʞʘʣ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚʧʣʦʪʴ ʜʦ ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ. ʕʪʠʭ ʧʦʟʜʥʠʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʠʜʘ ʯʘʩʪʦ ʚʳʜʝʣʷʶʪ ʚ ʦʩʦʙʳʡ ʧʦʜʚʠʜ ï ʭʘʟʘʨʩʢʠʡ ʤʘʤʦʥʪ [3]. 

ɸʨʝʘʣ ʪʨʦʛʦʥʪʝʨʠʝʚʦʛʦ ʤʘʤʦʥʪʘ ʦʛʨʦʤʝʥ: ɽʚʨʦʧʘ, ʇʝʨʝʜʥʷʷ ʠ ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ, ʶʛ ɿʘʧʘʜʥʦʡ ʠ 

ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. ɺ ɹʝʣʘʨʫʩʠ ʝʛʦ ʦʩʪʘʪʢʠ ʥʘʡʜʝʥʳ ʚ ɻʦʤʝʣʝ (ʧʦʩʣʝʜʥʠʡ ʢʦʨʝʥʥʦʡ ʧʨʘʚʳʡ 

ʟʫʙ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ). ʊʨʦʛʦʥʪʝʨʠʝʚʳʡ ʤʘʤʦʥʪ, ʚʝʨʦʷʪʥʦ, ʙʳʣ ʢʨʫʧʥʝʡʰʠʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʠʟ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ 

ʩʣʦʥʦʚ (ʝʛʦ ʨʦʩʪ ʤʦʛ ʜʦʩʪʠʛʘʪʴ 5 ʤ.). ʆʥ ʪʘʢʞʝ ʦʙʣʘʜʘʣ ʜʣʠʥʥʳʤʠ ʠʟʦʛʥʫʪʳʤʠ ʙʠʚʥʷʤʠ. ɾʠʚʦʪʥʦʝ, ʚʠʜʠʤʦ, 

ʠʤʝʣʦ, ʜʦʩʪʘʪʦʯʥʦ ʛʫʩʪʦʡ ʰʝʨʩʪʥʳʡ ʧʦʢʨʦʚ, ʪ.ʢ. ʦʙʠʪʘʣʦ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦ ʭʦʣʦʜʥʦʤ ʢʣʠʤʘʪʝ (ʨʠʩ. 2).  

ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʧʣʝʡʩʪʦʮʝʥʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʘʷ ʵʚʦʣʶʮʠʷ ʪʨʦʛʦʥʪʝʨʠʝʚʦʛʦ ʤʘʤʦʥʪʘ ʚ 

ʰʝʨʩʪʠʩʪʦʛʦ ʤʘʤʦʥʪʘ. ʇʝʨʝʭʦʜʥʦʡ ʬʦʨʤʦʡ ʤʝʞʜʫ ʥʠʤʠ ʩʯʠʪʘʝʪʩʷ ʭʘʟʘʨʩʢʠʡ ʤʘʤʦʥʪ. 

Mammuthus primigenius ï ʰʝʨʩʪʠʩʪʳʡ ʤʘʤʦʥʪ ʧʦʷʚʣʷʝʪʩʷ ʚ ɽʚʨʦʧʝ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʩʨʝʜʥʝʛʦ 

ʧʣʝʡʩʪʦʮʝʥʘ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʫʱʝʩʪʚʦʚʘʣʦ ʜʚʘ ʪʠʧʘ ʤʘʤʦʥʪʘ ï ʨʘʥʥʠʡ ʠ ʧʦʟʜʥʠʡ, ʷʚʣʷʶʱʠʝʩʷ ʜʚʫʤʷ ʩʪʘʜʠʷʤʠ 

ʨʘʟʚʠʪʠʷ ʚʠʜʘ. ʅʘʭʦʜʦʢ ʤʘʤʦʥʪʘ ʧʦʟʜʥʝʛʦ ʪʠʧʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ. ɺ ʮʝʣʦʤ ʰʝʨʩʪʠʩʪʳʡ ʤʘʤʦʥʪ ʦʙʠʪʘʣ ʩʦ 

ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʩʨʝʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ ʜʦ ʛʦʣʦʮʝʥʘ. ʅʘʩʝʣʷʣ ɿʘʧʘʜʥʫʶ, ʎʝʥʪʨʘʣʴʥʫʶ ʠ ɺʦʩʪʦʯʥʫʶ ɽʚʨʦʧʫ, 

ʉʠʙʠʨʴ, ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ, ʦʩʪʨʦʚʘ ɸʨʢʪʠʢʠ, ɿʘʢʘʚʢʘʟʴʝ, ʉʨʝʜʥʶʶ ɸʟʠʶ, ʉʝʚʝʨʥʫʶ ʄʦʥʛʦʣʠʶ, ʉʝʚʝʨʥʳʡ ʂʠʪʘʡ, 

ʗʧʦʥʠʶ, ʘ ʪʘʢʞʝ ʉʝʚʝʨʥʫʶ ɸʤʝʨʠʢʫ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ ʦʩʪʘʪʢʠ ʰʝʨʩʪʠʩʪʦʛʦ ʤʘʤʦʥʪʘ ʦʯʝʥʴ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳ. ʇʨʠʯʸʤ ʦʙʥʘʨʫʞʝʥʳ ʦʩʪʘʪʢʠ ʤʘʤʦʥʪʦʚ ʢʘʢ ʨʘʥʥʝʛʦ, ʪʘʢ ʠ ʧʦʟʜʥʝʛʦ ʪʠʧʘ. ʆʩʪʘʪʢʠ ʤʘʤʦʥʪʘ 

ʧʦʟʜʥʝʛʦ ʪʠʧʘ ʚʩʪʨʝʯʘʶʪʩʷ ʛʦʨʘʟʜʦ ʯʘʱʝ, ʯʝʤ ʨʘʥʥʝʛʦ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʥʘʭʦʜʦʢ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʫʙʘʤʠ. ʆʩʪʘʪʢʠ 

ʬʨʘʛʤʝʥʪʦʚ ʩʢʝʣʝʪʘ, ʘ ʪʝʤ ʙʦʣʝʝ ʧʦʣʥʳʭ ʩʢʝʣʝʪʦʚ, ʘ ʪʘʢʞʝ ʮʝʣʳʭ ʯʝʨʝʧʦʚ ʦʯʝʥʴ ʨʝʜʢʠ. ʈʘʩʮʚʝʪ ʵʪʦʛʦ ʞʠʚʦʪʥʦʛʦ 

ʚ ɹʝʣʘʨʫʩʠ ʥʘʙʣʶʜʘʣʩʷ 36 ï 19 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ (ʨʠʩ. 3). 

ʂ ʢʦʥʮʫ ʧʣʝʡʩʪʦʮʝʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʰʝʨʩʪʠʩʪʦʛʦ ʤʘʤʦʥʪʘ ʩʦʢʨʘʱʘʝʪʩʷ. ʇʦʩʣʝʜʥʠʝ ʤʘʤʦʥʪʳ ʞʠʣʠ ʚ 

ʛʦʣʦʮʝʥʝ ʥʘ ʊʘʡʤʳʨʝ ʠ ʦʩʪʨʦʚʘʭ ɸʨʢʪʠʢʠ. ʇʨʠʯʠʥʘʤʠ ʚʳʤʠʨʘʥʠʷ ʰʝʨʩʪʠʩʪʦʛʦ ʤʘʤʦʥʪʘ ʷʚʣʷʶʪʩʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʚ ʢʦʥʮʝ ʧʣʝʡʩʪʦʮʝʥʘ, ʠʩʯʝʟʥʦʚʝʥʠʝ ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʵʪʦʛʦ ʞʠʚʦʪʥʦʛʦ ʤʝʩʪ ʦʙʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʠʩʪʨʝʙʣʝʥʠʝ ʯʝʣʦʚʝʢʦʤ [1]. 

 

 
ʈʠʩ. 3.  ʐʝʨʩʪʠʩʪʳʡ ʤʘʤʦʥʪ (Mammuthus primigenius) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥʝ, ʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʯʝʨʝʜʦʚʘʥʠʝ 

ʣʝʜʥʠʢʦʚʳʭ ʠ ʤʝʞʣʝʜʥʠʢʦʚʳʭ ʵʧʦʭ, ʘ ʪʘʢ ʞʝ ʨʘʚʥʠʥʥʳʡ ʨʝʣʴʝʬ ʠ ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʥʝʛʦ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ʦʙʫʩʣʦʚʠʣʠ ʨʘʟʚʠʪʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ ʤʘʤʦʥʪʦʚ: ʘʨʭʠʜʠʩʢʦʜʦʥʘ, ʪʨʦʛʦʥʪʝʨʠʝʚʦʛʦ ʠ ʰʝʨʩʪʠʩʪʦʛʦ. 

ʅʘʭʦʜʢʠ ʮʝʣʳʭ ʯʝʨʝʧʦʚ ʠʣʠ ʢʨʫʧʥʳʭ ʯʘʩʪʝʡ ʩʢʝʣʝʪʘ ʢʨʘʡʥʝ ʨʝʜʢʠ, ʯʘʱʝ ʫʩʪʘʥʦʚʣʝʥʳ ʟʫʙʳ, ʙʠʚʥʠ ʠ ʜʨʫʛʠʝ 

ʤʝʣʢʠʝ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʩʢʝʣʝʪʘ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʩʪʘʪʢʠ ʤʘʤʦʥʪʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ.  

 
ʃʠʪʝʨʘʪʫʨʘ 

 
1. ʆʩʥʦʚʳ ʧʘʣʝʦʥʪʦʣʦʛʠʠ / ʧʦʜ ʨʝʜ. ʆʨʣʦʚʘ ʖ.ɸ. ï ʄʦʩʢʚʘ: ʀʟʜʘʪʝʣʴʩʪʚʦ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈ, 1962. ï 15 ʪ. 
2. ʄʘʭʥʘʯ ɸ.ʉ., ɻʘʨʝʮʢʠʡ ʈ.ɻ., ʄʘʪʚʝʝʚ ɸ.ɺ. ɻʝʦʣʦʛʠʷ ɹʝʣʘʨʫʩʠ ï ʄʥ.: ʀɻʅ ʅɸʅ ɹʝʣʘʨʫʩʠ, 2001. ï 815 ʩ. 
3. ʌʝʥʪʦʥ ʂ.ʃ., ʌʝʥʪʦʥ ʄ.ɸ., ʈʠʯ ʇ.ɺ. ʂʘʤʝʥʥʘʷ ʢʥʠʛʘ. ʃʝʪʦʧʠʩʴ ʜʦʠʩʪʦʨʠʯʝʩʢʦʡ ʞʠʟʥʠ. ï ʄ.: ʄɸʀʂ çʅʘʫʢʘè, 

1997. ï 623 ʩ. 
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ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ ʀ ʇɽʊʈʆɻʈɸʌʀʗ 

 
ɻɽʆʃʆɻʀʏɽʉʂʀɽ ʇʈʆɹʃɽʄʓ ɻʀɼʈʆʊɽʈʄɸʃʔʅʆɻʆ ʈʋɼʆʆɹʈɸɿʆɺɸʅʀʗ 

ʀ.ɺ. ʂʫʯʝʨʝʥʢʦ, ʧʨʦʬʝʩʩʦʨ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

ʅʝʛʘʪʠʚʥʳʡ ʠʪʦʛ ʩʪʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠ ʢʦʥʢʫʨʝʥʮʠʷ ʯʝʪʳʨʝʭ ʩ 

ʚʘʨʠʘʥʪʘʤʠ ʛʠʧʦʪʝʟ, ʧʨʝʜʣʦʞʝʥʥʳʭ ʚ ʧʣʘʥʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʠʥʠʮʠʠʨʫʶʱʠʭ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʙʨʘʟʦʚʘʥʠʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʟʦʣʦʪʘ, ʫʨʘʥʘ, ʩʫʨʴʤʳ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ 

ʤʝʪʘʣʣʦʚ, ï ʛʨʘʥʠʪʦʛʝʥʥʦʡ, ʙʘʟʘʣʴʪʦʛʝʥʥʦʡ, ʤʝʪʘʤʦʨʬʦʛʝʥʥʦʡ, ʧʦʣʠʛʝʥʥʦʡ. ɼʚʝ ʧʝʨʚʳʭ ʤʘʛʤʘʪʦʛʝʥʥʳʭ 

ʛʠʧʦʪʝʟʳ ʧʨʝʜʧʦʣʘʛʘʶʪ ʛʝʥʝʨʘʮʠʶ ʤʝʪʘʣʣʦʥʦʩʥʳʭ ʨʘʩʪʚʦʨʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʛʨʘʥʠʪʥʳʭ ʠʣʠ ʙʘʟʘʣʴʪʦʚʳʭ 

ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʦʯʘʛʘʭ, ʤʝʪʘʤʦʨʬʦʛʝʥʥʘʷ ʛʠʧʦʪʝʟʘ ï ʵʢʩʪʨʘʢʮʠʶ ʤʝʪʘʣʣʦʚ ʠʟ ʛʦʨʥʳʭ ʧʦʨʦʜ ʨʘʩʪʚʦʨʘʤʠ ʨʘʟʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʘ ʧʫʪʷʭ ʠʭ ʜʚʠʞʝʥʠʷ ʠʣʠ ʚ ʦʢʦʣʦʨʫʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʉʦʛʣʘʩʥʦ ʧʦʣʠʛʝʥʥʦʡ ʛʠʧʦʪʝʟʝ, 

ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʵʪʘʧʘʭ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʨʘʱʠʚʘʥʠʷ ʤʘʩʩʳ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʤʝʪʘʣʣʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʨʘʟʜʝʣʝʥʥʳʭ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʨʦʤʝʞʫʪʢʘʤʠ ʚʨʝʤʝʥʠ 

(ʩʦʪʥʠ ʤʣʥ ʣ) ʠ ʥʝ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ. 

ʇʦʩʢʦʣʴʢʫ ʛʠʧʦʪʝʟʳ ʩʦʟʜʘʥʳ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʢʨʫʧʥʳʭ ʠ ʫʥʠʢʘʣʴʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʧʦʩʪʦʣʴʢʫ ʨʝʯʴ ʠʜʝʪ ʥʝ ʦ ʢʦʥʚʝʨʛʝʥʮʠʠ ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʷ ʢʘʢ ʚʦʟʤʦʞʥʦʡ ʧʨʠʯʠʥʝ ʦʰʠʙʦʯʥʦ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʥʠʤʘʝʤʳʭ ʟʘ ʨʝʘʣʴʥʦ ʢʦʥʢʫʨʠʨʫʶʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʘ ʦ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʢʘʢ ʤʠʥʠʤʫʤ ʪʨʝʭ 

ʠʟ ʯʝʪʳʨʝʭ ʛʠʧʦʪʝʟ, ʥʝ ʘʜʝʢʚʘʪʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʠ ʧʨʦʠʟʚʦʜʥʳʤ ʠʟ ʥʠʭ ʨʫʜʦʦʙʨʘʟʫʶʱʠʤ ʧʨʦʮʝʩʩʘʤ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʩʣʦʞʠʚʰʘʷʩʷ ʩʠʪʫʘʮʠʷ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʛʣʫʙʣʝʥʠʶ ʪʝʦʨʠʠ ʠ ʪʦʨʤʦʟʠʪ ʨʘʟʨʘʙʦʪʢʫ 

ʨʘʮʠʦʥʘʣʴʥʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʛʥʦʟʥʦ-ʧʦʠʩʢʦʚʳʭ ʢʨʠʪʝʨʠʝʚ ʦʨʫʜʝʥʝʥʠʷ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʦʪʦʨʳʭ ʚʦʟʨʘʩʪʘʝʪ ʧʦ 

ʤʝʨʝ ʦʙʲʝʢʪʠʚʥʦ ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʧʝʨʝʭʦʜʘ ʢ ʧʦʠʩʢʘʤ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʥʝ ʚʳʭʦʜʷʱʠʭ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, 

ʥʦ ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠ ʧʨʠʝʤʣʝʤʳʭ ʛʣʫʙʠʥʘʭ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʠʩʢʠ ʠ ʘʥʘʣʠʟ ʧʨʠʯʠʥ ʤʥʦʛʦʚʘʨʠʘʥʪʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʮʝʣʴʶ ʠʭ ʫʩʪʨʘʥʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʚ ʧʨʠʣʦʞʝʥʠʠ ʢ ʢʘʞʜʦʤʫ 

ʚʠʜʫ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʯʘʩʪʥʳʭ, ʘ ʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʩʣʝʜʥʠʭ ï ʠ ʦʙʱʝʡ ʢʦʥʮʝʧʮʠʡ, ʜʦʩʪʦʚʝʨʥʦ 

ʦʧʠʩʳʚʘʶʱʠʭ ʧʨʠʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʜʥʫ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ ʚ ʦʙʣʘʩʪʠ ʨʫʜʥʦʡ 

ʛʝʦʣʦʛʠʠ, ʢʘʢ ʛʦʚʘʨʠʚʘʣʠ ʚ ʩʪʘʨʠʥʫ, ï ʪʝʢʫʱʝʛʦ ʤʦʤʝʥʪʘ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʜʠʩʢʫʩʩʠʷ ʧʨʦʜʦʣʞʠʪʩʷ 

ʙʝʩʢʦʥʝʯʥʦ ʜʦʣʛʦ ʙʝʟ ʧʝʨʩʧʝʢʪʠʚʳ ʫʩʧʝʰʥʦʛʦ ʝʝ ʟʘʚʝʨʰʝʥʠʷ ʚ ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ. 

ɺ ʜʦʢʣʘʜʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʚʝʨʦʷʪʥʳʭ, ʥʦ ʠ ʢʘʞʫʱʠʭʩʷ ʦʯʝʚʠʜʥʳʤʠ, ʧʨʠʯʠʥ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ 

ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʥʦʩʷʪ ʦʙʱʠʡ ʭʘʨʘʢʪʝʨ. ʇʨʝʜʣʦʞʝʥʳ ʪʘʢʞʝ ʢ ʦʙʩʫʞʜʝʥʠʶ ʘʚʪʦʨʩʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʝʡ ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʷ ʩ ʤʘʛʤʘʪʠʟʤʦʤ ʥʘ ʧʨʠʤʝʨʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʟʦʣʦʪʘ. 

ɻʣʘʚʥʘʷ ʧʨʠʯʠʥʘ ï ʜʝʬʠʮʠʪ ʬʘʢʪʦʚ, ʧʨʠʚʣʝʢʘʝʤʳʭ ʚ ʦʙʦʩʥʦʚʘʥʠʝ ʢʘʞʜʦʡ ʛʠʧʦʪʝʟʳ, ʠ ʟʘʤʝʥʘ 

ʥʝʜʦʩʪʘʶʱʠʭ ʜʘʥʥʳʭ ʧʨʝʜʧʦʣʦʞʝʥʠʷʤʠ, ʦʪʨʘʞʘʶʱʠʤʠ ʣʠʯʥʦʩʪʥʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʘʚʪʦʨʦʚ ʛʠʧʦʪʝʟ ʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʦʜʥʫ ʠʟ ʥʠʭ. ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʪʘʢʞʝ ʣʝʛʢʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʥʝʢʦʪʦʨʳʝ 

ʘʚʪʦʨʳ ʠ ʘʚʪʦʨʩʢʠʝ ʢʦʣʣʝʢʪʠʚʳ ʤʥʦʛʦʢʨʘʪʥʦ ʤʝʥʷʶʪ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʚʳʚʦʜʳ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʚ 

ʧʦʟʜʥʠʭ ʧʫʙʣʠʢʘʮʠʷʭ, ʥʝ ʦʧʠʨʘʷʩʴ ʥʘ ʥʦʚʳʝ ʬʘʢʪʳ ʠ/ʠʣʠ ʘʨʛʫʤʝʥʪʳ, ʥʦ ʫʧʦʪʨʝʙʣʷʷ ʩʣʦʚʘ ʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ ʪʠʧʘ 

çʥʝʩʦʤʥʝʥʥʦè, çʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʥʘʜʝʞʥʦʩʪʠè ʠ ʪ. ʧ., ʢʦʪʦʨʳʝ, ʦʯʝʚʠʜʥʦ, ʧʨʠʟʚʘʥʳ ʫʙʝʞʜʘʪʴ ʚ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʥʦʚʳʭ ʚʳʚʦʜʦʚ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʝʜʳʜʫʱʠʝ ʚʳʚʦʜʳ (ʥʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʝʩʪʝʩʪʚʝʥʥʳ ʚ ʣʶʙʦʡ ʥʘʫʢʝ) ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʧʦʩʧʝʰʥʦ, ʙʝʟ ʥʘʜʣʝʞʘʱʝʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʬʘʢʪʘʤʠ, 

ʥʘ ʫʨʦʚʥʝ ʚʝʨʳ ʩ ʮʝʣʴʶ çʟʘʩʪʦʣʙʠʪʴè ʠʜʝʶ. ʆʜʥʘʢʦ ʢʨʠʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʪʘʢʦʛʦ ʨʦʜʘ ʚʳʚʦʜʘʤ ʟʘʱʠʱʘʝʪ 

ʜʦʩʪʦʚʝʨʥʦʝ ʟʥʘʥʠʝ ʦʪ ʙʝʣʣʝʪʨʠʩʪʠʢʠ ʚ ʥʘʫʢʝ. 

ʂ ʯʠʩʣʫ ʦʙʲʝʢʪʠʚʥʳʭ ʯʘʩʪʥʳʭ ʧʨʠʯʠʥ ʦʪʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ. 

ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʭʦʜʦʤ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʠʭ ʨʫʜʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʚʰʠʭ ʚ ʧʨʦʰʣʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʵʧʦʭʠ 

ʨʫʜʦʦʙʨʘʟʫʶʱʠʭ ʩʠʩʪʝʤ, ʚʢʣʶʯʘʶʱʠʭ ʛʣʫʙʠʥʥʳʝ ʦʙʣʘʩʪʠ ʛʝʥʝʨʘʮʠʠ ʤʝʪʘʣʣʦʥʦʩʥʳʭ ʨʘʩʪʚʦʨʦʚ ʠ ʠʩʪʦʯʥʠʢʠ 

ʧʨʦʬʠʣʴʥʳʭ ʤʝʪʘʣʣʦʚ, ʧʫʪʠ ʧʦʜʲʝʤʘ ʨʘʩʪʚʦʨʦʚ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʩʦʝʜʠʥʝʥʠʡ ʤʝʪʘʣʣʦʚ ʥʘ ʚʝʨʭʥʠʝ ʵʪʘʞʠ 

ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʦʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʨʫʜ. ʉʫʱʝʩʪʚʫʶʪ ʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʨʫʜʥʳʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʨʫʜʦʦʙʨʘʟʫʶʱʠʭ ʩʠʩʪʝʤ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʫʱʥʦʩʪʠ 

ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʝʡʯʘʩ ʠ, ʚʝʨʦʷʪʥʦ, ʚ ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ ʧʨʷʤʳʭ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ 

ʠʩʪʦʯʥʠʢʦʚ ʧʨʦʬʠʣʴʥʳʭ ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʤʝʪʘʣʣʦʚ ʩʣʫʞʘʪ ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʠ ʨʫʜʳ, ʩʦʟʜʘʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ 

ʠ ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʩʪʨʦʝʥʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʠʩʪʝʤ ʧʦ ʫʢʘʟʘʥʥʦʤʫ ʦʙʩʪʦʷʪʝʣʴʩʪʚʫ, ʪʦ ʝʩʪʴ ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʨʘʟʦʙʱʝʥʥʦʩʪʠ ʚ ʥʠʭ 

ʦʙʣʘʩʪʝʡ ʟʘʨʦʞʜʝʥʠʷ ʠ ʨʘʟʛʨʫʟʢʠ, ʠʟʫʯʝʥʠʝ ʪʦʣʴʢʦ ʵʪʠʭ ʚʝʱʝʩʪʚʝʥʥʳʭ ʩʣʝʜʦʚ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʧʦ ʢʘʢʠʤ ʥʘʧʠʩʘʥʥʳʤ ʧʨʠʨʦʜʦʡ ʩʮʝʥʘʨʠʷʤ ʦʙʨʘʟʫʶʪʩʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʨʘʩʪʚʦʨʦʚ, ʨʫʜʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʫʩʣʦʚʠʡ ʜʦʩʪʘʚʢʠ ʠʭ ʚ 

ʦʙʣʘʩʪʠ ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʷ, ʦʩʦʙʝʥʥʦʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩʨʝʜʳ ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʨʦʟʥʴ ʠ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʱʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʯʝʨʪʳ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ ʦʪʢʣʦʥʝʥʠʷ 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ, ʇɽʊʈʆɻʈɸʌʀʗ 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʨʫʜʦʦʙʨʘʟʫʶʱʠʭ ʩʠʩʪʝʤ ʦʪ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʩʭʝʤʳ, ʥʝ ʚʩʝʛʜʘ ʧʦʜʜʘʶʱʠʝʩʷ 

ʨʘʩʰʠʬʨʦʚʢʝ ʠ ʫʯʝʪʫ ʜʘʞʝ ʧʨʠ ʫʩʣʦʚʠʠ ʛʣʫʙʦʢʠʭ ʟʥʘʥʠʡ ʠ ʚʳʩʦʢʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʧʨʦʙʣʝʤʳ. 

ʈʘʟʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʦ ʫʩʣʦʚʠʷʤ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʡ 

ʦʙʥʘʞʝʥʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʥʘ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʘʭ. 

ʉʫʙʲʝʢʪʠʚʥʳʝ ʧʨʠʯʠʥʳ ʤʥʦʛʦʦʙʨʘʟʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ ʠʥʠʮʠʠʨʫʶʱʠʭ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʝ ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʝ ʙʦʣʝʝ ʤʘʩʰʪʘʙʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʧʨʠʥʷʪʠʠ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʚʝʨʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʚʷʟʝʡ ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʤʘʛʤʘʪʠʟʤʦʤ, ʠ, ʯʪʦ 

ʚʳʟʳʚʘʝʪ ʫʜʠʚʣʝʥʠʝ, ʜʣʠʪʝʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʧʦʜʭʦʜʦʚ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʰʠʙʦʯʥʦʩʪʴ ʠʭ ʩʪʘʣʘ ʦʯʝʚʠʜʥʦʡ. 

ɼʘʥʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʜʦʢʘʟʳʚʘʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʨʠʤʝʨʦʤ. 

ɺ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʚʦʟʥʠʢʣʘ ʜʠʩʢʫʩʩʠʷ, ʠʥʠʮʠʘʪʦʨʘʤʠ ʢʦʪʦʨʦʡ ʚʳʩʪʫʧʠʣʠ ʜʚʘ ʠʟʚʝʩʪʥʳʭ 

ʫʯʝʥʳʭ ï ʟʥʘʪʦʢʦʚ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʌ.ʀ. ɺʦʣʴʬʩʦʥ ʠ ɺ.ʅ. ʂʦʪʣʷʨ. 

ʌ.ʀ. ɺʦʣʴʬʩʦʥ ʦʙʨʘʪʠʣʩʷ ʢ ʢʦʣʣʝʛʘʤ ʩ ʟʘʷʚʣʝʥʠʝʤ, ʚ ʢʦʪʦʨʦʤ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ çɹʝʟ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ 

ʚ ʢʘʞʜʦʤ ʦʪʜʝʣʴʥʦʤ ʩʣʫʯʘʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʜʘʝʢ ʠʥʪʨʫʟʠʚʥʳʭ ʧʦʨʦʜ ʠ ʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ 

ʦʨʫʜʝʥʝʥʠʝʤ ʤʳ ʥʝ ʤʦʞʝʤ ʨʝʰʠʪʴ ʚʦʧʨʦʩ ʦ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʚʷʟʠ ʦʨʫʜʝʥʝʥʠʷ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʤʘʩʩʠʚʘʤʠ 

ʛʨʘʥʠʪʦʠʜʦʚè [5]. ɹʦʣʝʝ ʨʘʟʚʝʨʥʫʪʫʶ ʦʮʝʥʢʫ ʩʠʪʫʘʮʠʠ ʜʘʣ ɺ.ʅ. ʂʦʪʣʷʨ: çé ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʚʷʟʠ ʦʨʫʜʝʥʝʥʠʷ ʩ 

ʤʘʛʤʘʪʠʯʝʩʢʠʤʠ ʧʦʨʦʜʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ ʦʨʫʜʝʥʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʩ ʠʥʪʨʫʟʠʚʥʳʤʠ ʤʘʩʩʠʚʘʤʠ ʠ 

ʤʘʛʤʘʪʠʯʝʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʚ ʮʝʣʦʤ, ʥʦ ʪʘʢʞʝ ʩ ʦʪʜʝʣʴʥʳʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʤʘʛʤʘʪʠʯʝʩʢʠʤʠ 

ʧʨʦʷʚʣʝʥʠʷʤʠè ʠ çé ʦʪʜʝʣʴʥʳʝ ʬʘʟʳ ʠʥʪʨʫʟʠʡ ʠ ʦʩʦʙʝʥʥʦ ʬʘʟʳ, ʨʘʩʪʷʥʫʪʳʝ ʚʦ ʚʨʝʤʝʥʠ, ʠʤʝʶʪ ʩʚʦʠ ʞʠʣʴʥʳʝ 

ʦʪʱʝʧʣʝʥʠʷ. ʇʨʠ ʪʘʢʦʤ ʧʦʣʦʞʝʥʠʠ ʦʯʝʥʴ ʚʘʞʥʦ ʙʳʚʘʝʪ ʫʩʪʘʥʦʚʠʪʴ ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʦʨʫʜʝʥʝʥʠʝʤ ʠ ʞʠʣʴʥʳʤʠ 

ʦʪʱʝʧʣʝʥʠʷʤʠ, ʧʦʡʤʘʪʴ, ʢʘʢ ʛʦʚʦʨʷʪ, ʦʨʫʜʝʥʝʥʠʝ ʠʣʠ ʦʪʜʝʣʴʥʳʝ ʝʛʦ ʵʪʘʧʳ ʚ çʚʠʣʢʫè ʞʠʣʴʥʳʭ ʧʦʨʦʜè [8]. 

ʆʯʝʚʠʜʥʦ, ʩʣʦʞʠʚʰʘʷʩʷ ʟʘʜʦʣʛʦ ʜʦ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʩʢʘʟʳʚʘʥʠʡ ʧʨʘʢʪʠʢʘ ʠʛʥʦʨʠʨʦʚʘʥʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ʤʘʣʳʭ ʬʦʨʤ ʠ ʤʘʣʳʭ ʦʙʲʝʤʦʚ 

ʦʪʨʘʞʘʣʘ ʫʙʝʞʜʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʪʦʤ, ʯʪʦ ʤʘʣʳʝ ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʪʝʣʘ ï ʜʘʡʢʠ ʦʙʨʘʟʦʚʘʥʳ ʧʦʩʨʝʜʩʪʚʦʤ 

ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʨʘʩʧʣʘʚʦʚ, ʧʦʩʪʫʧʘʚʰʠʭ ʠʟ ʤʘʣʦʦʙʲʝʤʥʳʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ, ʥʝ ʩʧʦʩʦʙʥʳʭ ʛʝʥʝʨʠʨʦʚʘʪʴ 

ʤʝʪʘʣʣʦʥʦʩʥʳʝ ʨʘʩʪʚʦʨʳ ʚ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʢʦʧʣʝʥʠʡ ʨʫʜ. ʇʦʪʨʝʙʥʳʝ ʜʣʷ ʵʪʦʛʦ ʤʘʩʩʳ ʤʝʪʘʣʣʦʥʦʩʥʳʭ ʨʘʩʪʚʦʨʦʚ, ʩʦʛʣʘʩʥʦ ʧʦʧʫʣʷʨʥʦʡ 

ʚʝʨʩʠʠ, ʤʦʛʫʪ ʙʳʪʴ ʛʝʥʝʨʠʨʦʚʘʥʳ ʚ ʢʨʫʧʥʦʦʙʲʝʤʥʳʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʦʯʘʛʘʭ, ʟʘʧʦʣʥʝʥʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʙʚʦʜʥʝʥʥʳʤʠ ʛʨʘʥʠʪʥʳʤʠ ʨʘʩʧʣʘʚʘʤʠ. 

ʆʪʚʝʪ, ʧʦʜʪʚʝʨʞʜʘʚʰʠʡ ʵʪʦ ʫʙʝʞʜʝʥʠʝ ʠ ʦʪʨʘʞʘʚʰʠʡ, ʚʝʨʦʷʪʥʦ, ʦʙʱʝʝ ʤʥʝʥʠʝ, ʥʝ ʟʘʩʪʘʚʠʣ ʩʝʙʷ ʜʦʣʛʦ 

ʞʜʘʪʴ, ʦʥ ʚʩʢʦʨʝ ʙʳʣ ʦʟʚʫʯʝʥ ʦʜʥʠʤ ʠʟ ʧʝʪʨʦʣʦʛʦʚ ʪʦʛʦ ʚʨʝʤʝʥʠ ʍ.ʄ. ɸʙʜʫʣʣʘʝʚʳʤ: çé ʪʨʝʱʠʥʥʳʝ ʠʟʣʠʷʥʠʷ 

ʙʘʟʘʣʴʪʦʚ ʠ ʠʭ ʩʫʙʵʬʬʫʟʠʚʥʳʝ ʜʘʡʢʠ ʥʝ ʦʙʨʘʟʫʶʪ ʪʘʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʩʚʷʟʘʪʴ ʩ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʦʯʘʛʘ ʦʩʥʦʚʥʳʭ ʠ ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ ʤʘʛʤè [1]. 

ʄʝʞʜʫ ʪʝʤ, ʚ ʚʳʰʝʜʰʝʤ ʚ ʪʦʤ ʞʝ 1957 ʛʦʜʫ ʩʧʝʮʠʘʣʴʥʦʤ ʚʳʧʫʩʢʝ ʞʫʨʥʘʣʘ çʀʟʚʝʩʪʠʷ ɸʅ ʉʉʉʈ. ʉʝʨʠʷ 

ʛʝʦʣʦʛʠʯʝʩʢʘʷ. ˉ 1è ʩʦʜʝʨʞʘʣʠʩʴ ʤʘʪʝʨʠʘʣʳ, ʨʘʩʢʨʳʚʘʶʱʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʠ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʧʦʩʣʝʛʨʘʥʠʪʥʳʭ, ʥʦ ʙʣʠʟʢʠʭ ʢ ʛʨʘʥʠʪʥʳʤ ʤʘʩʩʠʚʘʤ ʧʦ ʚʦʟʨʘʩʪʫ ʜʘʝʢ ʦʩʥʦʚʥʳʭ 

ʧʦʨʦʜ ʩ ʦʣʦʚʷʥʥʳʤ, ʚʦʣʴʬʨʘʤʦʚʳʤ, ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʤ ʚ ʩʢʘʨʥʘʭ ʦʨʫʜʝʥʝʥʠʝʤ [6, 7, 18, 21]. ɺ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ 

ɿʘʙʘʡʢʘʣʴʷ ʠ ʇʨʠʤʦʨʴʷ ʙʳʣʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʚʥʫʪʨʠʨʫʜʥʳʝ ʙʘʟʠʪʦʚʳʝ ʜʘʡʢʠ, ʫʯʘʩʪʠʝ ʢʦʪʦʨʳʭ ʚ ʩʦʩʪʘʚʝ 

ʨʫʜʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʦʢʘʟʳʚʘʣʦ ʘʢʪʠʚʥʦʩʪʴ ʚʦ ʚʨʝʤʷ ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʷ ʦʯʘʛʦʚ ʙʘʟʘʣʴʪʦʚʦʡ, ʥʦ 

ʦʪʥʶʜʴ ʥʝ ʛʨʘʥʠʪʥʦʡ ʤʘʛʤʳ. ʇʦʩʢʦʣʴʢʫ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʦ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʳʚʘʣʠ ʩ 

ʛʨʘʥʠʪʘʤʠ, ʤʦʞʥʦ ʙʳʣʦ ʦʞʠʜʘʪʴ ʧʝʨʝʚʦʨʦʪ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ, ʢʦʪʦʨʳʡ ʦʜʥʘʢʦ ʥʝ ʩʣʫʯʠʣʩʷ, ʚʝʨʦʷʪʥʦ, ʧʦʪʦʤʫ, 

ʯʪʦ ʩʤʝʥʘ ʧʘʨʘʜʠʛʤʳ, ʩʪʘʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʦʚʳʤʠ ʚ ʥʘʫʢʝ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʟʥʝʥʥʦ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦʩʪʘʪʦʯʥʦ 

ʤʝʜʣʝʥʥʦ. ʕʪʠ ʬʘʢʪʳ ʙʳʣʠ ʫʯʪʝʥʳ ʧʦʟʞʝ, ʢʦʛʜʘ ʚ ʦʣʦʚʷʥʥʳʭ ʨʫʜʘʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʩʘʤʦʨʦʜʥʳʝ ʤʝʪʘʣʣʳ ʠ 

ʠʥʪʝʨʤʝʪʘʣʣʠʜʳ ʚ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʚʢʣʶʯʝʥʠʷʭ ï ʩʚʠʜʝʪʝʣʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʨʝʞʠʤʘ ʤʝʪʘʣʣʦʥʦʩʥʳʭ 

ʨʘʩʪʚʦʨʦʚ, ʛʝʥʝʨʠʨʦʚʘʥʥʳʭ, ʢʘʢ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʚ ʤʘʥʪʠʡʥʳʭ ʦʯʘʛʘʭ ʙʘʟʘʣʴʪʦʚʳʭ ʨʘʩʧʣʘʚʦʚ [22]. 

ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʧʦʩʣʝ ʦʧʠʩʘʥʥʳʭ ʩʦʙʳʪʠʡ ʜʝʩʷʪʠʣʝʪʠʷ ʛʨʘʥʠʪʥʳʤ ʨʘʩʧʣʘʚʘʤ ʢʘʢ ʛʝʥʝʨʘʪʦʨʘʤ 

ʤʝʪʘʣʣʦʥʦʩʥʳʭ ʨʘʩʪʚʦʨʦʚ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʪʜʘʚʘʣʦʩʴ ʧʨʝʜʧʦʯʪʝʥʠʝ ʠ ʘʢʪʠʚʥʦ ʧʨʝʜʣʘʛʘʣʠʩʴ ʠ ʦʙʩʫʞʜʘʣʠʩʴ 

ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩ ʧʦʟʠʮʠʡ ʛʨʘʥʠʪʦʛʝʥʥʦʡ ʛʠʧʦʪʝʟʳ. ʉʠʪʫʘʮʠʷ ʫʩʣʦʞʥʠʣʘʩʴ ʠ ʜʠʩʢʫʩʩʠʷ 

ʚʳʰʣʘ ʟʘ ʨʘʤʢʠ ʤʘʛʤʘʪʦʛʝʥʥʳʭ ʛʠʧʦʪʝʟ ʚ ʩʚʷʟʠ ʩ ʚʦʟʨʦʞʜʝʥʠʝʤ ʚ 60-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʠʜʝʡ ʩʪʘʨʦʡ, 

ʥʘʯʘʣʘ ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʣʠʪʦʨʘʣʴ-ʩʝʢʨʝʮʠʦʥʥʦʡ ʛʠʧʦʪʝʟʳ, ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʡ ʚ ʯʨʝʟʚʳʯʘʡʥʦ ʧʦʧʫʣʷʨʥʫʶ ʥʳʥʝ 

ʤʝʪʘʤʦʨʬʦʛʝʥʥʫʶ, ʦʪʣʠʯʘʶʱʫʶʩʷ ʦʙʠʣʠʝʤ ʩʤʝʥʷʚʰʠʭ ʦʜʠʥ ʜʨʫʛʦʡ ʚʘʨʠʘʥʪʦʚ [2 ï 4]. ʅʝʩʢʦʣʴʢʦ ʧʦʟʞʝ 

ʢʦʤʧʣʝʢʪ ʛʠʧʦʪʝʟ ʜʦʧʦʣʥʠʣʘ ʧʦʣʠʛʝʥʥʘʷ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʫʩʣʦʚʠʡ ʦʙʨʘʟʦʚʘʥʠʷ ʫʥʠʢʘʣʴʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʦʣʦʪʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ 

ʫʯʘʩʪʠʠ ʤʘʥʪʠʡʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʤ ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʠ [17 ʠ ʜʨ.], ʭʦʪʷ ʜʦʢʘʟʘʪʝʣʴʥʘʷ ʙʘʟʘ ʦʩʪʘʝʪʩʷ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʠ ʚʢʣʶʯʘʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʘʥʥʳʝ ʠʟʦʪʦʧʥʦʛʦ ʠ/ʠʣʠ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. 

ɸʚʪʦʨʦʤ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʮʝʧʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʟʦʣʦʪʘ, ʦʧʠʨʘʶʱʘʷʩʷ 

ʥʘ ʢʦʤʧʣʝʢʩ ʜʦʩʪʦʚʝʨʥʳʭ, ʣʝʛʢʦ ʧʨʦʚʝʨʷʝʤʳʭ, ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʨʝʤʝʥʠ ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʷ, 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʚʤʝʱʘʶʱʝʛʦ ʦʨʫʜʝʥʝʥʠʝ ʩʫʙʩʪʨʘʪʘ, ʚʢʣʶʯʘʷ ʪʦʣʱʠ ʫʛʣʝʨʦʜʠʩʪʳʭ 

(ʯʝʨʥʳʭ) ʩʣʘʥʮʝʚ, ʬʘʢʪʦʚ. ʈʘʟʚʝʨʥʫʪʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʢʦʥʮʝʧʮʠʠ ʧʨʠʚʝʜʝʥʦ ʚ ʨʷʜʝ ʧʫʙʣʠʢʘʮʠʡ [9 ï 16, 23 ʠ ʜʨ.], 

ʧʦʵʪʦʤʫ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʧʦ ʚʨʝʤʝʥʠ ʠ ʦʙʲʝʤʫ ʪʝʟʠʩʦʚ ʜʦʢʣʘʜʝ ʘʢʮʝʥʪ ʩʜʝʣʘʥ ʥʘ ʦʜʠʥ ʬʘʢʪ, ʠʤʝʶʱʠʡ ʦʜʥʘʢʦ 

ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʝʰʝʥʠʠ ʦʙʩʫʞʜʘʝʤʦʡ ʧʨʦʙʣʝʤʳ. ʈʝʯʴ ʠʜʝʪ ʦ ʧʦʟʜʥʠʭ ʩʠʥʭʨʦʥʥʳʭ ʩ ʨʫʜʘʤʠ ʜʘʡʢʘʭ ʚ 

ʩʦʩʪʘʚʝ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʤʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ, ʥʘ 

ʥʘʩʪʦʷʪʝʣʴʥʫʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʢʦʪʦʨʳʭ ʫʢʘʟʳʚʘʣʠ ʮʠʪʠʨʦʚʘʥʥʳʝ ʚʳʰʝ ʚʳʜʘʶʱʠʝʩʷ ʫʯʝʥʳʝ, ʦʯʝʚʠʜʥʦ, 

ʭʦʨʦʰʦ ʠ ʣʫʯʰʝ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʟʥʘʚʰʠʝ ʚ ʜʝʪʘʣʷʭ ʫʩʪʨʦʡʩʪʚʦ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʇʝʨʚʳʝ ʞʝ ʧʦʧʳʪʢʠ ʦʙʥʘʨʫʞʝʥʠʷ 

ʧʦʟʜʥʠʭ ʜʘʝʢ ʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʘʣʣʦʚ ʚ ʦʪʚʝʪ ʥʘ ʧʨʠʟʳʚ ʫʚʝʥʯʘʣʠʩʴ ʫʩʧʝʭʦʤ, ʥʦ ʦʥʠ ʫʧʦʨʥʦ ʥʝ 
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ʧʨʠʚʣʝʢʘʣʠ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʢʘʟʘʣʦʩʴ ʙʳ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʜʠʩʢʫʩʩʠʠ ʠ ʚ ʧʦʩʣʝʜʫʶʱʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ. 

ʇʦʚʪʦʨʷʶʱʠʝʩʷ ʚʦ ʚʨʝʤʝʥʠ ʦʪ ʧʦʟʜʥʝʛʦ ʨʠʬʝʷ ʚ ɽʥʠʩʝʡʩʢʦʤ ʢʨʷʞʝ, ʚ ʨʘʥʥʝʤ ʧʘʣʝʦʟʦʝ ʚ ʂʫʟʥʝʮʢʦʤ 

ɸʣʘʪʘʫ, ʚ ʩʨʝʜʥʝʤ ʧʘʣʝʦʟʦʝ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ɺʦʩʪʦʯʥʦʛʦ ʉʘʷʥʘ, ʚ ʧʦʟʜʥʝʤ ʧʘʣʝʦʟʦʝ ʚ ʉʝʚʝʨʥʦʤ ɿʘʙʘʡʢʘʣʴʝ ʠ ʚ 

ʃʝʥʩʢʦʤ ʨʘʡʦʥʝ, ʪʦ ʝʩʪʴ ʚʦ ʚʩʝʭ ʟʦʣʦʪʦʨʫʜʥʳʭ ʨʘʡʦʥʘʭ ʶʞʥʦʛʦ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ ʘʥʪʠʜʨʦʤʥʳʝ ʬʣʶʠʜʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʚʢʣʶʯʘʶʪ ʨʘʥʥʠʝ ʤʘʩʩʠʚʳ (ʧʣʫʪʦʥʳ) 

ʧʘʣʠʥʛʝʥʥʳʭ ʛʨʘʥʠʪʦʠʜʦʚ ʠʣʠ ʟʨʝʣʳʝ ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʦʯʘʛʦʚʦ-ʢʫʧʦʣʴʥʳʝ ʧʦʩʪʨʦʡʢʠ ʠ ʧʦʟʜʥʠʝ ʜʘʡʢʠ 

ʫʤʝʨʝʥʥʦ ʱʝʣʦʯʥʳʭ ʜʦʣʝʨʠʪʦʚ. ʂʦʥʪʨʘʩʪʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʦʪ ʢʠʩʣʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʢ ʦʩʥʦʚʥʳʤ ʩʛʣʘʞʠʚʘʝʪʩʷ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʝʙʦʣʴʰʠʭ ʠʥʪʨʫʟʠʡ ʜʠʦʨʠʪʦʚ (ʟʘʣʝʞʝʡ, ʤʦʱʥʳʭ ʠ ʤʝʣʢʠʭ ʜʘʝʢ), ʵʧʠʟʦʜʠʯʝʩʢʠ ʬʠʢʩʠʨʫʝʤʳʭ ʚ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʠ ʟʘʥʠʤʘʶʱʠʭ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʚʦʟʨʘʩʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʛʨʘʥʠʪʦʠʜʘʤʠ ʠ ʙʘʟʠʪʘʤʠ. 

ʇʦ ʩʪʨʫʢʪʫʨʥʳʤ ʩʦʦʪʥʦʰʝʥʠʷʤ ʠ ʧʨʠʟʥʘʢʘʤ ʪʝʨʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʟʜʥʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʨʘʥʥʠʝ 

ʩʨʝʜʠ ʜʦʣʝʨʠʪʦʚ ʚʳʜʝʣʝʥʳ ʜʦʨʫʜʥʳʝ (ʜʚʝ ʛʝʥʝʨʘʮʠʠ), ʚʥʫʪʨʠʨʫʜʥʳʝ ʠ ʧʦʟʜʥʝʨʫʜʥʳʝ (ʜʚʝ ʛʝʥʝʨʘʮʠʠ), ʚʩʝʛʦ ï ʥʝ 

ʤʝʥʝʝ ʧʷʪʠ ʛʝʥʝʨʘʮʠʡ. ʉʪʘʙʠʣʴʥʦʩʪʴ ʤʠʥʝʨʘʣʦʛʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʜʦʨʫʜʥʳʭ ʜʘʝʢ ʚ çʦʩʪʘʥʮʘʭè ʠʭ ʩʣʘʙʦʛʦ 

ʠʟʤʝʥʝʥʠʷ, ʦʪʚʝʯʘʶʱʝʛʦ ʥʦʨʤʘʪʠʚʥʦʤʫ ʩʦʩʪʘʚʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʦʨʦʜ, ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʧʨʠʟʥʘʢ ʯʠʩʪʦʪʳ, 

ʘʚʪʦʥʦʤʥʦʩʪʠ ʙʘʟʘʣʴʪʦʚʳʭ ʨʘʩʧʣʘʚʦʚ, ʥʝ ʩʤʝʰʠʚʘʚʰʠʭʩʷ ʧʨʠ ʝʜʠʥʩʪʚʝ ʧʫʪʝʡ ʧʝʨʝʤʝʱʝʥʠʷ ʩ ʨʘʥʥʠʤʠ 

ʨʘʩʧʣʘʚʘʤʠ ʢʠʩʣʦʛʦ ʠʣʠ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ, ʦʯʝʚʠʜʥʦ, ʧʦ ʧʨʠʯʠʥʝ ʧʦʣʥʦʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʦʩʣʝʜʥʠʭ ʜʦ 

ʧʦʩʪʫʧʣʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʨʘʥʥʠʭ ʙʘʟʘʣʴʪʦʚʳʭ ʨʘʩʧʣʘʚʦʚ, ʥʦ ʠ ʪʝʤ ʙʦʣʝʝ ʚʥʝʜʨʷʚʰʠʭʩʷ ʧʦʩʣʝ ʥʠʭ ʨʘʥʥʠʭ ʧʦʨʮʠʡ 

ʤʝʪʘʣʣʦʥʦʩʥʳʭ ʨʘʩʪʚʦʨʦʚ. ɺʳʚʦʜ ʧʝʨʚʳʡ: ʤʝʪʘʣʣʦʥʦʩʥʳʝ ʨʘʩʪʚʦʨʳ ʥʝ ʤʦʛʣʠ ʙʳʪʴ ʛʝʥʝʨʠʨʦʚʘʥʳ ʚ ʢʠʩʣʳʭ ʠʣʠ 

ʩʨʝʜʥʠʭ ʨʘʩʧʣʘʚʘʭ, ʢʦʪʦʨʳʭ ʫʞʝ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʦʙʩʫʞʜʘʝʤʦʡ ʧʨʦʙʣʝʤʳ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳ ʚʥʫʪʨʠʨʫʜʥʳʝ ʜʘʡʢʠ. 

ɺ ʩʚʦʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʦʥʠ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ ʤʝʪʘʩʦʤʘʪʠʪʳ ʠ ʜʦ 70é90 % ʦʙʲʝʤʘ ʩʣʦʞʝʥʳ ʦʙʰʠʨʥʳʤʠ 

ʥʘʙʦʨʘʤʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʠʥʝʨʘʣʦʚ ʧʨʦʧʠʣʠʪʦʚʦʛʦ ʧʨʦʬʠʣʷ, ʚ ʨʘʟʥʳʭ ʜʘʡʢʘʭ ʠ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʦʜʥʦʡ 

ʢʨʫʧʥʦʡ ʜʘʡʢʠ ï ʚ ʨʘʟʥʳʭ ʩʦʯʝʪʘʥʠʷʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ: ʘʥʪʠʛʦʨʠʪ, ʭʨʠʟʦʪʠʣ, ʪʘʣʴʢ, ʭʣʦʨʠʪʳ, 

ʤʠʥʝʨʘʣʳ ʵʧʠʜʦʪʦʚʦʡ ʛʨʫʧʧʳ, ʪʨʝʤʦʣʠʪ-ʘʢʪʠʥʦʣʠʪ, ʤʦʥʪʤʦʨʠʣʣʦʥʠʪ, ʢʚʘʨʮ, ʘʣʴʙʠʪ, ʩʝʨʠʮʠʪ, ʢʘʣʴʮʠʪ, ʜʦʣʦʤʠʪ, 

ʜʦʣʦʤʠʪ-ʘʥʢʝʨʠʪ, ʘʥʢʝʨʠʪ, ʤʘʛʥʝʟʠʪ, ʨʫʪʠʣ, ʣʝʡʢʦʢʩʝʥ, ʘʧʘʪʠʪ, ʤʘʛʥʝʪʠʪ, ʧʠʨʠʪ. ɺ ʤʠʥʝʨʘʣʴʥʳʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʭ ʚʝʜʫʱʠʝ ʧʦʟʠʮʠʠ ʟʘʥʠʤʘʝʪ ʙʫʨʳʡ ʠ ʛʨʷʟʥʦ-ʟʝʣʝʥʳʡ ʙʠʦʪʠʪ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʦʛʦ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʜʦʩʪʠʛʘʝʪ ʤʥʦʛʠʭ ʜʝʩʷʪʢʦʚ ʦʙ. %, ʥʝʨʝʜʢʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʙʣʝʜʥʦ-ʟʝʣʝʥʘʷ ʨʦʛʦʚʘʷ ʦʙʤʘʥʢʘ (ʨʠʩ.). 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʤʠʥʝʨʘʣʳ, ʢʨʦʤʝ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ, ʥʝ ʩʚʦʡʩʪʚʝʥʥʳ ʤʘʛʤʘʪʠʯʝʩʢʠʤ ʧʦʨʦʜʘʤ. ɹʠʦʪʠʪ ʠ ʨʦʛʦʚʘʷ 

ʦʙʤʘʥʢʘ ʤʦʛʫʪ ʠʤʝʪʴ ʤʘʛʤʘʪʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʥʦ ʘʩʩʦʮʠʠʨʫʶʪ ʩ ʜʨʫʛʠʤʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ 

ʠ ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʫʯʘʩʪʢʘʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʘʙʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʦʨʦʜ. ʉʦʜʝʨʞʘʥʠʝ ʧʦʟʜʥʝʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʙʠʦʪʠʪʘ ʚ 

ʛʘʙʙʨʦ, ʜʦʣʝʨʠʪʘʭ, ʢʨʦʤʝ ʪʦʛʦ, ʥʝ ʧʨʝʚʳʰʘʝʪ 5 ʦʙ. % [19] ʚʩʣʝʜʩʪʚʠʝ ʥʠʟʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʢʘʣʠʷ ʚ ʙʘʟʘʣʴʪʦʚʳʭ 

ʨʘʩʧʣʘʚʘʭ. 

 

 
 

ʈʠʩʫʥʦʢ. ʂʝʜʨʦʚʩʢʦʝ (ʉʝʚʝʨʥʦʝ ɿʘʙʘʡʢʘʣʴʝ, ʘ), ɿʫʥ-ʍʦʣʙʠʥʩʢʦʝ (ɺʦʩʪʦʯʥʳʡ ʉʘʷʥ, ʙ) ʤʝʟʦʪʝʨʤʘʣʴʥʳʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʟʦʣʦʪʘ. ɸʧʦʜʦʣʝʨʠʪʦʚʳʝ ʤʝʪʘʩʦʤʘʪʠʪʳ ʚʥʫʪʨʠʨʫʜʥʳʭ ʜʘʝʢ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚ 

ʘʩʩʦʮʠʘʮʠʷʭ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʠʥʝʨʘʣʦʚ ʟʝʣʝʥʦʛʦ ʙʠʦʪʠʪʘ ʠ ʫʯʘʩʪʠʝʤ ʙʣʝʜʥʦ-ʟʝʣʝʥʦʡ ʦʙʳʢʥʦʚʝʥʥʦʡ 

ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ. ʉʣʝʚʘ ʙʝʟ ʘʥʘʣʠʟʘʪʦʨʘ, ʩʧʨʘʚʘ ʩ ʘʥʘʣʠʟʘʪʦʨʦʤ 

 

ɺʥʫʪʨʠʨʫʜʥʳʝ ʜʘʡʢʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʢʘʞʜʘʷ ʠʟ ʥʠʭ ʦʙʳʯʥʦ ʧʝʨʝʩʝʢʘʶʪ ʚʤʝʱʘʶʱʠʝ 

ʧʦʨʦʜʳ, ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ ʠʟʤʝʥʝʥʥʳʝ, ï ʦʪ ʧʦʯʪʠ ʥʝ ʟʘʪʨʦʥʫʪʳʭ ʠʟʤʝʥʝʥʠʷʤʠ ʜʦ ʤʝʪʘʩʦʤʘʪʠʪʦʚ 

(ʥʘʧʨʠʤʝʨ, ʦʢʦʣʦʨʫʜʥʳʭ ʙʝʨʝʟʠʪʦʚ), ʩʦʭʨʘʥʷʷ ʩʦʩʪʘʚ ʤʠʥʝʨʘʣʴʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʤʝʱʘʶʱʝʡ 

ʩʨʝʜʳ. ɸʚʪʦʥʦʤʥʳʡ ʚʥʫʪʨʠʜʘʡʢʦʚʳʡ ʤʝʪʘʩʦʤʘʪʠʟʤ ʚʦʟʤʦʞʝʥ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʜʘʡʢʠ ʥʘʭʦʜʷʪʩʷ ʚ ʛʦʨʷʯʝʤ 

ʩʦʩʪʦʷʥʠʠ ʩʨʝʜʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʦʣʦʜʥʳʭ ʧʦʨʦʜ. ʇʨʠ ʵʪʦʤ ʫʩʣʦʚʠʠ ʜʘʡʢʠ ʧʨʠʦʙʨʝʪʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ 

ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʩʪʨʫʠ ʧʦʜʥʠʤʘʶʱʠʭʩʷ ʨʘʩʪʚʦʨʦʚ. ʌʠʟʠʢʘ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʦʧʠʩʘʥʘ ʚ [20]. ʉʪʘʪʫʩ ʜʘʝʢ ʢʘʢ 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ, ʇɽʊʈʆɻʈɸʌʀʗ 

ʪʝʧʣʦʚʳʭ, ʘ ʥʝ ʩʪʨʫʢʪʫʨʥʳʭ ʬʣʶʠʜʦʧʨʦʚʦʜʥʠʢʦʚ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʜʦʢʘʟʳʚʘʝʪʩʷ ʤʘʩʩʠʚʥʳʤ ʩʣʦʞʝʥʠʝʤ 

ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʬʨʘʛʤʝʥʪʘʨʥʦ ʩʣʘʙʦ ʠʟʤʝʥʝʥʥʳʭ ʜʦʣʝʨʠʪʦʚ ʠ ʘʧʦʜʦʣʝʨʠʪʦʚʳʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʧʦ 

ʬʦʨʤʘʤ ʠ ʨʘʟʤʝʨʘʤ ʩʢʫʣʴʧʪʫʨʥʳʭ ʜʝʪʘʣʝʡ (ʚʳʩʪʫʧʦʚ, ʚʧʘʜʠʥ ʠ ʜʨ.) ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʩʪʝʥʢʘʭ ʚʤʝʱʘʶʱʠʭ 

ʜʘʡʢʠ ʨʘʟʣʦʤʦʚ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʤ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʩʢʦʣʴʞʝʥʠʷ ʧʦ ʪʠʧʫ ʩʢʦʣʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʩʪʝʥʦʢ. ɺ 

ʩʣʫʯʘʝ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʝ ʩʢʦʣʴʞʝʥʠʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʙʳ ʜʨʦʙʣʝʥʠʶ ʜʦʣʝʨʠʪʦʚ ʠ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʜʘʝʢ. ʉʦʭʨʘʥʠʣʠʩʴ ʪʘʢʞʝ çʩʚʘʨʝʥʥʳʝè ʢʦʥʪʘʢʪʳ ʜʘʝʢ ʩ ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ. 

ʇʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʜʘʡʢʠ ʪʝʨʷʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʛʦʨʷʯʠʝ ʨʘʩʪʚʦʨʳ ʠ ʬʣʶʠʜʦʧʨʦʚʦʜʷʱʫʶ 

ʬʫʥʢʮʠʶ. ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʬʘʢʪʦʚ ʩʣʝʜʫʝʪ ʚʳʚʦʜ ʚʪʦʨʦʡ: ʤʝʪʘʣʣʦʥʦʩʥʳʝ ʨʘʩʪʚʦʨʳ ʧʨʦʥʠʢʘʣʠ ʚ ʜʘʡʢʠ ʠ 

ʬʠʣʴʪʨʦʚʘʣʠʩʴ ʧʦ ʧʦʨʦʚʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ ʜʦʣʝʨʠʪʦʚ ʚʩʢʦʨʝ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʦʯʝʨʝʜʥʦʡ ʧʦʨʮʠʠ ʫʤʝʨʝʥʥʦ 

ʱʝʣʦʯʥʳʭ ʙʘʟʘʣʴʪʦʚʳʭ ʨʘʩʧʣʘʚʦʚ ʯʝʨʝʟ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʨʘʩʧʣʘʚʳ ʟʘʪʚʝʨʜʝʚʘʣʠ, ʥʦ 

ʜʘʡʢʠ ʥʝ ʫʩʧʝʚʘʣʠ ʦʩʪʳʪʴ. ʅʘ ʧʫʪʷʭ ʧʦʜʲʝʤʘ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʩʪʚʦʨʦʚ ʙʦʣʝʝ ʚʳʩʦʢʠʝ, ʯʝʤ ʥʘ ʫʨʦʚʥʷʭ ʦʪʣʦʞʝʥʠʷ 

ʨʫʜ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʚ ʘʧʦʜʘʡʢʦʚʳʭ ʤʝʪʘʩʦʤʘʪʠʪʘʭ ʦʙʨʘʟʦʚʘʥʳ ʙʦʣʝʝ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʤʠʥʝʨʘʣʳ, ï 

ʦʙʳʢʥʦʚʝʥʥʘʷ ʨʦʛʦʚʘʷ ʦʙʤʘʥʢʘ ʠ ʙʠʦʪʠʪ, ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʚ ʦʢʦʣʦʨʫʜʥʳʭ ʙʝʨʝʟʠʪʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʪʝʧʣʦ ʨʘʩʪʚʦʨʘʤ ʩʦʦʙʱʘʣʠ ʛʦʨʷʯʠʝ ʜʘʡʢʠ, ʝʩʣʠ ʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʚʳʰʘʣʘ ʪʝʤʧʝʨʘʪʫʨʫ ʨʘʩʪʚʦʨʦʚ. 

ʇʝʪʨʦʭʠʤʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʚʥʫʪʨʠʜʘʡʢʦʚʦʛʦ ʠ ʦʢʦʣʦʨʫʜʥʦʛʦ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʜʠʥ ï ʵʪʦ 

ʢʘʣʠʝʚʦ-ʩʝʨʥʠʩʪʦ-ʫʛʣʝʢʠʩʣʦʪʥʳʡ ʤʝʪʘʩʦʤʘʪʠʟʤ ʩ ʬʠʢʩʘʮʠʝʡ ʧʦʩʪʫʧʘʶʱʠʭ ʧʦ ʜʘʥʥʳʤ ʙʘʣʘʥʩʦʚʳʭ ʨʘʩʯʝʪʦʚ 

ʢʘʣʠʷ ʚ ʙʠʦʪʠʪʝ ʚ ʘʧʦʜʘʡʢʦʚʳʭ ʤʝʪʘʩʦʤʘʪʠʪʘʭ, ʚ ʙʦʣʝʝ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤ ʩʝʨʠʮʠʪʝ ï ʚ ʦʢʦʣʦʨʫʜʥʳʭ 

ʙʝʨʝʟʠʪʘʭ, ʩʝʨʳ ʠ ʫʛʣʝʢʠʩʣʦʪʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʧʠʨʠʪʝ (ʩʫʣʴʬʠʜʘʭ) ʠ ʤʘʛʥʝʟʠʘʣʴʥʦ-ʞʝʣʝʟʠʩʪʳʭ ʢʘʨʙʦʥʘʪʘʭ ʠ 

ʢʘʣʴʮʠʪʝ ʚ ʪʝʭ ʠ ʜʨʫʛʠʭ ʤʝʪʘʩʦʤʘʪʠʪʘʭ. 

ɿʥʘʯʠʤʦ ʧʦʚʳʰʝʥʥʳʝ ʪʘʢʞʝ ʧʦ ʜʘʥʥʳʤ ʙʘʣʘʥʩʦʚʳʭ ʨʘʩʯʝʪʦʚ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʬʠʣʴʥʳʭ ʤʝʪʘʣʣʦʚ (Au, 

Ag) ʠ ʘʩʩʦʮʠʘʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʧʝʪʨʦʭʠʤʠʯʝʩʢʦʝ ʩʚʦʝʦʙʨʘʟʠʝ ʙʘʟʠʪʦʚʳʭ ʨʘʩʧʣʘʚʦʚ ʬʝʤʦʬʠʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ P, Ti, Mg, Fe, Ca ʚ ʨʘʟʥʳʭ ʩʦʯʝʪʘʥʠʷʭ ʚ ʘʧʦʜʦʣʝʨʠʪʦʚʳʭ ʤʝʪʘʩʦʤʘʪʠʪʘʭ ʫʥʘʩʣʝʜʦʚʘʥʳ ʢʦʥʪʨʘʩʪʥʳʤʠ 

ʘʥʦʤʘʣʠʷʤʠ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʟʦʣʦʪʦʥʦʩʥʳʭ ʙʝʨʝʟʠʪʘʭ ʠ ʨʫʜʘʭ ʚ ʙʣʠʞʥʝʤ ʦʙʨʘʤʣʝʥʠʠ ʨʫʜʦʢʦʥʪʨʦʣʠʨʫʶʱʠʭ 

ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ, ʚʳʧʦʣʥʷʚʰʠʭ ʠ ʨʘʩʪʚʦʨʦʧʦʜʚʦʜʷʱʫʶ ʬʫʥʢʮʠʶ. ɺʳʚʦʜ ʪʨʝʪʠʡ: ʨʘʩʪʚʦʨʳ, ʦʙʫʩʣʦʚʠʚʰʠʝ 

ʚʥʫʪʨʠʜʘʡʢʦʚʳʡ ʠ ʦʢʦʣʦʨʫʜʥʳʡ ʤʝʪʘʩʦʤʘʪʠʟʤ ï ʦʜʥʠ ʠ ʪʝ ʞʝ ʤʝʪʘʣʣʦʥʦʩʥʳʝ ʨʫʜʦʦʙʨʘʟʫʶʱʠʝ ʨʘʩʪʚʦʨʳ. 

ʀʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʠʚʝʜʝʥʥʳʭ ʬʘʢʪʦʚ ʩʣʝʜʫʝʪ ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʚʳʚʦʜ: ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ 

(ʤʝʟʦʪʝʨʤʘʣʴʥʳʝ) ʟʦʣʦʪʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʩʫʙʩʪʨʘʪʝ ʠ ʚ ʪʦʣʱʘʭ ʫʛʣʝʨʦʜʠʩʪʳʭ (ʯʝʨʥʳʭ) 

ʩʣʘʥʮʝʚ ʦʙʨʘʟʫʶʪʩʷ ʧʦ ʦʜʥʦʤʫ ʩʮʝʥʘʨʠʶ ʚ ʧʨʦʮʝʩʩʝ ʠ ʨʝʟʫʣʴʪʘʪʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʘʥʪʠʜʨʦʤʥʳʭ ʛʨʘʥʠʪ-

ʜʠʦʨʠʪ-ʜʦʣʝʨʠʪʦʚʳʭ ʬʣʶʠʜʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ (ʨʝʛʠʦʥʘʣʴʥʳʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʡ, 

ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʠʧʦʚ) ʥʘ ʧʦʟʜʥʠʭ ʙʘʟʘʣʴʪʦʠʜʥʳʭ ʵʪʘʧʘʭ ʠʭ ʩʪʘʥʦʚʣʝʥʠʷ, ʧʨʠʦʙʨʝʪʘʶʱʠʭ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ 

ʩʪʘʪʫʩ ʟʦʣʦʪʦʧʨʦʜʫʮʠʨʫʶʱʠʭ ʬʣʶʠʜʥʦ-ʨʫʜʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʠʭ. 
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ʖ.ɸ. ʂʋɿʅɽʎʆɺ ï ʂʈʋʇʅɽʁʐʀʁ ɻɽʆʃʆɻ ʀ ʇɽʊʈʆɻʈɸʌ, ʉʆɿɼɸʊɽʃʔ ʋʏɽʅʀʗ 

ʆ ʄɸɻʄɸʊʀʏɽʉʂʀʍ ʌʆʈʄɸʎʀʗʍ, ʀʉʉʃɽɼʆɺɸʊɽʃʔ ɻɽʆʃʆɻʀʀ ʀ ʄɽʊɸʃʃʆɻɽʅʀʀ 
ʄɸɻʄɸʊʀʏɽʉʂʀʍ ʌʆʈʄɸʎʀʁ ʉʀɹʀʈʀ 

ʖ.ɺ. ɻʦʣʴʮʦʚʘ, ɼ.ɼ. ʃʦʙʦʚ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ʃ.ɻ. ɸʥʘʥʴʝʚʘ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

ʂʫʟʥʝʮʦʚ ʖʨʠʡ ɸʣʝʢʩʝʝʚʠʯ (24 ʤʘʨʪʘ / 6 ʘʧʨʝʣʷ 1903, ʅʠʢʦʣʴʩʢ 

ɺʦʣʦʛʦʜʩʢʦʡ ʛʫʙʝʨʥʠʠ ï 16 ʤʘʷ 1982, ʅʦʚʦʩʠʙʠʨʩʢ) ï ʧʨʦʬʝʩʩʦʨ ʧʦ ʢʘʬʝʜʨʝ 

ʧʝʪʨʦʛʨʘʬʠʠ ʊʇʀ, ʘʢʘʜʝʤʠʢ ɸʅ ʉʉʉʈ. ʈʦʜʠʣʩʷ ʚ ʛ. ʅʠʢʦʣʴʩʢʝ ʚ ʩʝʤʴʝ ʶʨʠʩʪʘ. 

ɺ 1912 ʛ. ʂʫʟʥʝʮʦʚʳ ʧʝʨʝʝʭʘʣʠ ʚ ʊʦʙʦʣʴʩʢ, ʟʘʪʝʤ ʚ ʊʦʤʩʢ, ʛʜʝ ʖ.ɸ. ʂʫʟʥʝʮʦʚ 

ʦʢʦʥʯʠʣ ʩʨʝʜʥʶʶ ʰʢʦʣʫ. ɺ 1920 ʛ. ʦʥ ʧʦʩʪʫʧʠʣ ʚ ʊʦʤʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʥʘ 

ʝʩʪʝʩʪʚʝʥʥʦʝ ʦʪʜʝʣʝʥʠʝ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ. ɺ ʦʢʪʷʙʨʝ 1924 ʛ. 

ʙʳʣ ʧʨʠʛʣʘʰʝʥ ʥʘ ʜʦʣʞʥʦʩʪʴ ʭʨʘʥʠʪʝʣʷ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʤʫʟʝʷ ʊɻʋ, ʥʦ ʯʝʨʝʟ 

ʪʨʠ ʤʝʩʷʮʘ ʙʳʣ ʦʩʪʘʚʣʝʥ ʘʩʧʠʨʘʥʪʦʤ ʧʦ ʢʘʬʝʜʨʝ ʤʠʥʝʨʘʣʦʛʠʠ. 

ʅʘʫʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʖ.ɸ. ʂʫʟʥʝʮʦʚ ʥʘʯʘʣ ʟʘʥʠʤʘʪʴʩʷ, ʙʫʜʫʯʠ 

ʩʪʫʜʝʥʪʦʤ. ɽʛʦ ʧʝʨʚʳʝ ʩʪʘʪʴʠ ʧʦʷʚʠʣʠʩʴ ʚ 1927 ʛ., ʠ ʚ ʪʦʤ ʞʝ ʛʦʜʫ ʖʨʠʷ 

ɸʣʝʢʩʝʝʚʠʯʘ ʟʘʯʠʩʣʠʣʠ ʘʩʩʠʩʪʝʥʪʦʤ ʢʘʬʝʜʨʳ ʧʝʪʨʦʛʨʘʬʠʠ ʊʦʤʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, ʘ ʚ 1930 ʛ. ï ʘʩʩʠʩʪʝʥʪʦʤ ʢʘʬʝʜʨʳ ʧʝʪʨʦʣʦʛʠʠ ʚʥʦʚʴ ʩʦʟʜʘʥʥʦʛʦ 

ʉʠʙʠʨʩʢʦʛʦ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʧʦʟʜʥʝʝ ʩʪʘʚʰʝʛʦ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʤ ʬʘʢʫʣʴʪʝʪʦʤ ʊʦʤʩʢʦʛʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ (ʩ 1944 ʛ. ï 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ) ʠʥʩʪʠʪʫʪʘ. ʉ 1935 ʛ. ʨʫʢʦʚʦʜʠʣ ʵʪʦʡ ʢʘʬʝʜʨʦʡ. 

ɺ 1938 ʛ. ʨʝʰʝʥʠʝʤ ɺʳʩʰʝʡ ʘʪʪʝʩʪʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʠ ʖ.ɸ. ʂʫʟʥʝʮʦʚʫ 

ʙʝʟ ʟʘʱʠʪʳ ʜʠʩʩʝʨʪʘʮʠʠ ʙʳʣʘ ʧʨʠʩʚʦʝʥʘ ʫʯʝʥʘʷ ʩʪʝʧʝʥʴ ʢʘʥʜʠʜʘʪʘ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʠ ʟʚʘʥʠʝ 

ʧʨʦʬʝʩʩʦʨʘ. ʉ 1944 ʧʦ 1947 ʛʛ. ʦʥ ʙʳʣ ʜʝʢʘʥʦʤ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ, ʚ 1949é1958 ʛʛ. ʟʘʚʝʜʦʚʘʣ ʢʘʬʝʜʨʦʡ ʧʝʪʨʦʛʨʘʬʠʠ ʊʦʤʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ɼʠʘʧʘʟʦʥ ʥʘʫʯʥʳʭ ʠʥʪʝʨʝʩʦʚ ʖ.ɸ. ʂʫʟʥʝʮʦʚʘ ʚ ʪʦʤʩʢʠʡ ʧʝʨʠʦʜ ʙʳʣ ʯʨʝʟʚʳʯʘʡʥʦ ʰʠʨʦʢ. ʆʥ ʟʘʥʠʤʘʣʩʷ 

ʚʦʧʨʦʩʘʤʠ ʩʪʨʘʪʠʛʨʘʬʠʠ, ʤʘʛʤʘʪʠʟʤʘ, ʤʝʪʘʤʦʨʬʠʟʤʘ, ʪʝʢʪʦʥʠʢʠ, ʤʝʪʘʣʣʦʛʝʥʠʠ ʉʠʙʠʨʠ, ɸʣʪʘʷ, ʉʘʷʥ, 

ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʨʘʙʦʪ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʙʳʣʘ ʤʦʥʦʛʨʘʬʠʷ çʇʝʪʨʦʣʦʛʠʷ ʜʦʢʝʤʙʨʠʷ 

ʖʞʥʦ-ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘè, ʚʳʰʝʜʰʘʷ ʚ 1941 ʛ. ʆʥʘ ʧʦʣʫʯʠʣʘ ʚʳʩʦʢʫʶ ʦʮʝʥʢʫ ʘʢʘʜʝʤʠʢʘ ɼ.ʉ. ʂʦʨʞʠʥʩʢʦʛʦ ʠ 

ʙʳʣʘ ʙʣʝʩʪʷʱʝ ʟʘʱʠʱʝʥʘ ʚ ʢʘʯʝʩʪʚʝ ʜʦʢʪʦʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ. ɺ ʢʦʥʮʝ 1940-ʭ ʛʦʜʦʚ ʖʨʠʡ ɸʣʝʢʩʝʝʚʠʯ 

ʟʘʠʥʪʝʨʝʩʦʚʘʣʩʷ ʧʨʦʙʣʝʤʦʡ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʬʘʮʠʡ. ɺ ʠʪʦʛʝ ʠʤ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʥʦʚʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʪʘʢʠʭ 

ʬʘʮʠʡ, ʚ ʢʦʪʦʨʦʡ ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʝʥʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʬʘʮʠʷʭ ʛʣʫʙʠʥʥʦʩʪʠ ʠʥʪʨʫʟʠʚʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. 

ɿʘʪʝʤ ʦʥ ʟʘʥʷʣʩʷ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ, ʧʨʠʨʦʜʦʡ ʨʘʟʣʠʯʥʳʭ ʤʘʛʤ. ʈʝʟʫʣʴʪʘʪʳ ʩʚʦʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʵʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʖʨʠʡ ɸʣʝʢʩʝʝʚʠʯ ʠʟʣʦʞʠʣ ʚ ʜʦʢʣʘʜʝ çʆ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʤʘʛʤʘʪʠʯʝʩʢʠʭ 

ʧʦʨʦʜè ʥʘ I ɺʩʝʩʦʶʟʥʦʤ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʤ ʩʦʚʝʱʘʥʠʠ ʚ 1952 ʛ. ʠ ʚ ʨʷʜʝ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ, ʢʦʪʦʨʳʝ ʚʳʟʚʘʣʠ 

ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʛʝʦʣʦʛʦʚ. 

ʈʘʟʨʘʙʦʪʢʘ ʫʯʝʥʠʷ ʦ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʷʭ (ʩʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ 1950-ʭ ʛʛ.) ʩʪʘʣʘ ʛʣʘʚʥʦʡ ʚ 

ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʖʨʠʷ ɸʣʝʢʩʝʝʚʠʯʘ. ɺ 1964 ʛ. ʦʥ ʦʧʫʙʣʠʢʦʚʘʣ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʤʦʥʦʛʨʘʬʠʶ çɻʣʘʚʥʳʝ 

ʪʠʧʳ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʡè, ʩʨʘʟʫ ʞʝ ʩʪʘʚʰʫʶ ʥʘʩʪʦʣʴʥʦʡ ʢʥʠʛʦʡ ʛʝʦʣʦʛʦʚ-ʤʘʛʤʘʪʠʩʪʦʚ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ 

ʟʘʣʦʞʝʥʳ ʦʩʥʦʚʳ ʫʯʝʥʠʷ ʦ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʷʭ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʜʘʥʥʦʡ ʤʦʥʦʛʨʘʬʠʠ ʩʜʝʣʘʥ ʨʷʜ ʥʦʚʳʭ 

ʦʙʱʝʪʝʦʨʝʪʠʯʝʩʢʠʭ ʚʳʚʦʜʦʚ ʦ ʩʚʷʟʠ ʤʘʛʤʘʪʠʟʤʘ ʠ ʪʝʢʪʦʥʠʢʠ, ʨʦʣʠ ʤʘʛʤʘʪʠʟʤʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʠʪʦʩʬʝʨʳ 

ɿʝʤʣʠ. ʈʘʙʦʪʘ ʠʤʝʝʪ ʠ ʬʠʣʦʩʦʬʩʢʦʝ ʟʥʘʯʝʥʠʝ: ʚ ʥʝʡ ʯʝʪʢʦ ʨʘʟʜʝʣʝʥʳ ʧʦʥʷʪʠʷ ʘʙʩʪʨʘʢʪʥʦʡ (ʬʦʨʤʘʮʠʦʥʥʳʡ ʪʠʧ) 

ʠ ʢʦʥʢʨʝʪʥʦʡ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʡ. ɺ 1970 ʛ. ʟʘ ʤʦʥʦʛʨʘʬʠʶ çɻʣʘʚʥʳʝ ʪʠʧʳ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʡè 

ʖ.ɸ. ʂʫʟʥʝʮʦʚ ʙʳʣ ʫʜʦʩʪʦʝʥ ʟʦʣʦʪʦʡ ʤʝʜʘʣʠ ʠ ʧʨʝʤʠʠ ɸʅ ʉʉʉʈ ʠʤʝʥʠ ɸ.ʇ. ʂʘʨʧʠʥʩʢʦʛʦ. 

 



 

 

79 

 
ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ, ʇɽʊʈʆɻʈɸʌʀʗ 

ɺ 1958 ʛ., ʧʦʩʣʝ ʠʟʙʨʘʥʠʷ ʯʣʝʥʦʤ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʤ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈ, ʖʨʠʡ ɸʣʝʢʩʝʝʚʠʯ ʧʝʨʝʭʦʜʠʪ 

ʚ ʉʠʙʠʨʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʠ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʘʢʪʠʚʥʳʭ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʠ 

ʛʝʦʬʠʟʠʢʠ ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ. ɿʜʝʩʴ ʦʥ ʩʦʟʜʘʣ ʧʝʨʚʫʶ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʣʘʙʦʨʘʪʦʨʠʶ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʡ ʠ 

ʚʦʟʛʣʘʚʠʣ ʢʨʫʧʥʳʡ ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʡ ʦʪʜʝʣ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʣʘʙʦʨʘʪʦʨʠʡ. ʉ ʵʪʠʤ ʧʝʨʠʦʜʦʤ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʖʨʠʷ ɸʣʝʢʩʝʝʚʠʯʘ ʩʚʷʟʘʥʦ ʩʪʘʥʦʚʣʝʥʠʝ ʥʦʚʦʛʦ ʨʘʟʜʝʣʘ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ ï ʫʯʝʥʠʷ ʦ 

ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʷʭ, ʢʦʪʦʨʦʝ ʦʪʢʨʳʚʘʣʦ ʥʦʚʳʝ ʵʬʬʝʢʪʠʚʥʳʝ ʧʫʪʠ ʠʟʫʯʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʠʟʚʝʨʞʝʥʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʭ ʨʘʟʤʝʱʝʥʠʷ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʛʥʦʟʘ ʠ ʧʦʠʩʢʦʚ 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʈʘʙʦʪʳ ʖʨʠʷ ɸʣʝʢʩʝʝʚʠʯʘ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʙʳʣʠ 

ʦʪʤʝʯʝʥʳ ɸʢʘʜʝʤʠʝʡ ʅʘʫʢ ʧʨʝʤʠʝʡ ʠʤʝʥʠ ɸ.ʇ. ʂʘʨʧʠʥʩʢʦʛʦ. 

ʋʯʝʥʠʝ ʦ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʷʭ ʦʢʘʟʘʣʦʩʴ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʳʤ ʚ ʩʚʷʟʠ ʩ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʚ ʪʝ 

ʛʦʜʳ ʛʝʦʣʦʛʦʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪ, ʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʚʩʝʤʠ ʛʝʦʣʦʛʘʤʠ ʩʪʨʘʥʳ. ʇʦʷʚʠʣʠʩʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʠ ʖ.ɸ. ʂʫʟʥʝʮʦʚʘ, ʚʢʣʶʯʠʚʰʠʝʩʷ ʚ ʩʠʩʪʝʤʘʪʠʢʫ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʡ ʤʥʦʛʠʭ ʨʝʛʠʦʥʦʚ ʠ 

ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ. ɺ 1966 ʛ. ʖʨʠʷ ɸʣʝʢʩʝʝʚʠʯʘ ʠʟʙʨʘʣʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʯʣʝʥʦʤ (ʘʢʘʜʝʤʠʢʦʤ) ɸʅ ʉʉʉʈ. 

ɺ 1960-ʝ ʠ 1970-ʝ ʛʛ. ʖ.ɸ. ʂʫʟʥʝʮʦʚ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʣ ʚʦʧʨʦʩʘʤ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʛʨʘʥʠʪʦʠʜʥʳʭ 

ʬʦʨʤʘʮʠʡ, ʠʭ ʩʚʷʟʠ ʩ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ. 

ʖʨʠʡ ɸʣʝʢʩʝʝʚʠʯ ʂʫʟʥʝʮʦʚ ʤʥʦʛʦ ʟʘʥʠʤʘʣʩʷ ʥʘʫʯʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʨʘʙʦʪʦʡ. ʆʥ ʙʳʣ ʯʣʝʥʦʤ ʤʥʦʛʠʭ 

ʫʯʝʥʳʭ ʩʦʚʝʪʦʚ ʚʫʟʦʚ ʠ ʅʀʀ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʦʚʝʪʦʚ ʨʷʜʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʧʨʘʚʣʝʥʠʡ ʠ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʚʳʩʰʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʉʉʉʈ, ʯʣʝʥʦʤ ɺʩʝʩʦʶʟʥʦʛʦ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ, ʯʣʝʥʦʤ 

ʨʝʜʢʦʣʣʝʛʠʡ ʨʷʜʘ ʞʫʨʥʘʣʦʚ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʜʘʥʠʡ. 

ʇʦʤʠʤʦ ʥʘʫʢʠ ʖʨʠʡ ɸʣʝʢʩʝʝʚʠʯ ʂʫʟʥʝʮʦʚ ʟʘʥʠʤʘʣʩʷ ʦʙʱʝʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʆ ʩʚʦʝʡ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʨʘʙʦʪʝ ʦʥ ʧʠʩʘʣ: ç éʟʘ ʚʨʝʤʷ ʩʪʫʜʝʥʯʝʩʪʚʘ ʙʳʣ ʜʚʘ ʛʦʜʘ ʩʝʢʨʝʪʘʨʝʤ ʧʨʝʜʤʝʪʥʦʡ ʢʦʤʠʩʩʠʠ ʠ 

ʙʝʩʩʤʝʥʥʳʤ ʯʣʝʥʦʤ ʝʝ, ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʢʨʫʞʢʘ, ʯʠʪʘʣ ʜʦʢʣʘʜʳ ʚ 

ʨʘʙʦʯʠʭ ʠ ʢʨʘʩʥʦʘʨʤʝʡʩʢʠʭ ʘʫʜʠʪʦʨʠʷʭ. ɹʳʣ ʯʣʝʥʦʤ ʢʫʣʴʪʢʦʤʠʩʩʠʠ ʉʅʈ ʠ ʧʦ ʧʦʨʫʯʝʥʠʶ ʝʝ ʯʠʪʘʣ ʣʝʢʮʠʠ ʚ 

ʨʘʙʦʯʝʤ ʫʥʠʚʝʨʩʠʪʝʪʝ. ɺ 1930 ʛ. ʙʳʣ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʙʨʠʛʘʜʳ ʉʅʈ ʧʦ ʧʨʦʚʝʨʢʝ ʠ ʧʨʦʚʝʜʝʥʠʶ 

ʥʦʚʳʭ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ ʠ ʧʨʦʛʨʘʤʤ. ʈʘʙʦʪʘʣ ʚ ʙʨʠʛʘʜʝ ɺɸʈʅʀʊʉʆ* ʧʦ ʧʨʦʚʝʨʢʝ ʤʝʪʦʜʦʚ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠ ʚ 

ʙʨʠʛʘʜʝ ʉʠʙʈʂʀ ʧʦ ʧʨʦʚʝʨʢʝ ʨʘʙʦʪʳ ʪʦʤʩʢʠʭ ʚʫʟʦʚ. ʉ ʬʝʚʨʘʣʷ 1930 ʛ. ʧʦ ʥʦʷʙʨʴ 1931 ʛ. ʨʘʙʦʪʘʣ ʯʣʝʥʦʤ ʙʶʨʦ 

ɺɸʈʅʀʊʉʆ ʧʨʠ ɿʉɻʈʋ, ʩ ʷʥʚʘʨʷ 1933 ʧʦ ʷʥʚʘʨʴ 1935 ʛʛ. ï ʯʣʝʥ ʛʦʨʦʜʩʢʦʛʦ ʙʶʨʦ ʉʅʈ ʠ ʟʘʚʝʜʫʶʱʠʡ ʩʝʢʪʦʨʦʤ 

ʪʝʭʧʨʦʧʘʛʘʥʜʳ. ʉ 1935 ʛ. ʚʳʧʦʣʥʷʣ ʨʘʟʣʠʯʥʳʝ ʧʦʨʫʯʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡè (ɺɸʈʅʀʊʉʆ ï 

ɺʩʝʩʦʶʟʥʘʷ ʘʩʩʦʮʠʘʮʠʷ ʨʘʙʦʪʥʠʢʦʚ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʜʣʷ ʩʦʜʝʡʩʪʚʠʷ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʤʫ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʚ ʉʉʉʈ). 

ʊʘʢʞʝ ʖʨʠʡ ɸʣʝʢʩʝʝʚʠʯ ʙʳʣ ʥʘʛʨʘʞʜʝʥ ʪʨʝʤʷ ʦʨʜʝʥʘʤʠ ʃʝʥʠʥʘ, ʜʚʫʤʷ ʦʨʜʝʥʘʤʠ ʊʨʫʜʦʚʦʛʦ ʂʨʘʩʥʦʛʦ 

ɿʥʘʤʝʥʠ. 

ʉ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʖʨʠʡ ɸʣʝʢʩʝʝʚʠʯ ʩʦʯʝʪʘʣ ʥʘʫʯʥʫʶ, ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʫʶ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʨʘʙʦʪʫ. ʇʨʦʯʠʪʘʚ ʥʝʩʢʦʣʴʢʦ ʦʪʟʳʚʦʚ ʦ ʝʛʦ ʧʨʝʧʦʜʘʚʘʥʠʠ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʥ ʠʤʝʣ 

ʭʦʨʦʰʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʠ ʝʛʦ ʢʦʣʣʝʛʘʤʠ. 

ʀʟ ʚʦʩʧʦʤʠʥʘʥʠʡ ʩʪʫʜʝʥʪʢʠ ɻʈʌ ʊʇʀ ʈ.ʊ. ɻʨʘʮʠʘʥʦʚʦʡ: çʖʨʠʡ ɸʣʝʢʩʝʝʚʠʯ ʂʫʟʥʝʮʦʚ ʯʠʪʘʣ ʥʘʤ 

ʧʝʪʨʦʛʨʘʬʠʶ ʠ ʧʝʪʨʦʣʦʛʠʶ. ʈʦʚʥʦ, ʩʧʦʢʦʡʥʦ, ʙʝʟ ʧʨʠʝʤʦʚ ʦʨʘʪʦʨʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ. ʅʦ ʤʳ ʥʝ ʧʨʦʧʫʩʢʘʣʠ ʝʛʦ 

ʣʝʢʮʠʡ, ʣʶʙʠʣʠ ʢʫʨʩ ʠ ʧʨʦʬʝʩʩʦʨʘ. ɿʦʣʦʪʦʢʫʜʨʳʡ ʠ ʩʠʥʝʛʣʘʟʳʡ, ʚʳʩʦʢʠʡ ʠ ʩʪʘʪʥʳʡ, ʚʩʝʛʜʘ ʫʨʘʚʥʦʚʝʰʝʥʥʳʡ. ʉ 

ʤʫʜʨʦ-ʬʠʣʦʩʦʬʩʢʠʤ, ʩʣʝʛʢʘ ʵʧʠʢʫʨʝʡʩʢʠʤ ʦʪʥʦʰʝʥʠʝʤ ʢ ʞʠʟʥʠ, ʦʥ ʙʳʣ ʜʦʙʨ ʢ ʣʶʜʷʤ, ʥʦ ʥʠʢʦʛʜʘ ʥʝ ʣʛʘʣ ʠʤ. 

ʅʝ ʚʩʝ ʝʛʦ ʣʶʙʠʣʠ, ʥʦ ʚʩʝ ʫʚʘʞʘʣʠ. ʅʝʫʩʪʘʥʥʳʡ ʧʦʣʝʚʠʢ, ʦʥ ʚʩʶ ʞʠʟʥʴ ʦʪʜʘʣ ʠʥʪʨʫʟʠʷʤ, ʥʝʧʨʝʩʪʘʥʥʦ ʜʫʤʘʣ ʥʘʜ 

ʥʠʤʠ, ʠ ʟʘʢʣʶʯʘʶʱʠʝ ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʝʩʢʦʣʴʢʦ ʚʘʞʥʝʡʰʠʭ ʝʛʦ ʨʘʙʦʪ, ʚʤʝʩʪʝ ʩ ʪʨʫʜʘʤʠ ʝʛʦ ʫʯʝʥʠʢʦʚ, ʩʦʟʜʘʣʠ 

ʩʣʘʚʫ ʩʠʙʠʨʩʢʦʡ ʰʢʦʣʝ ʧʝʪʨʦʣʦʛʦʚ. ʆʥ ʜʦʣʛʦ ʙʦʣʝʣ. ʂʦʛʜʘ ʚ ʧʦʩʣʝʜʥʠʡ ʨʘʟ çʩʢʦʨʘʷ ʧʦʤʦʱʴè ʧʨʠʚʝʟʣʘ ʝʛʦ ʚ 

ʢʣʠʥʠʢʫ, ʦʥ ʩʢʘʟʘʣ ʚʨʘʯʘʤ: çɺʳ ʤʝʥʷ ʙʦʣʴʰʝ ʥʝ ʦʞʠʚʣʷʡʪʝ, ʷ ʫʩʪʘʣè. ʂ ʵʪʦʤʫ ʞʝ ʝʩʪʴ ʧʨʠʤʝʨ ʠʟ ʣʝʪ ʝʛʦ ʢʨʝʧʢʦʛʦ 

ʟʜʦʨʦʚʴʷ. ʂʦʛʜʘ ʤʳ, ʩʪʫʜʝʥʪʢʠ, ʦʜʥʘʞʜʳ ʧʦʩʣʝ ʣʝʢʮʠʠ ʥʘʛʦʚʦʨʠʣʠ ʝʤʫ ʢʦʤʧʣʠʤʝʥʪʦʚ, ʦʥ ʩʢʘʟʘʣ ʩʧʦʢʦʡʥʦ 

ʫʪʚʝʨʞʜʘʶʱʠʤ ʪʦʥʦʤ: çɺʩʝ ʵʪʦ ʚʳ ʧʨʠʜʫʤʘʣʠé ʉʦʚʩʝʤ ʷ ʥʝ ʪʘʢʦʡ, ʘ ʛʦʨʘʟʜʦ ʭʫʞʝ. ʀ ʣʝʢʮʠʠ ʷ ʯʠʪʘʪʴ ʥʝ 

ʣʶʙʣʶè. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʥ ʫʤʝʣ ʫʯʠʪʴ, ʣʶʙʠʣ ʤʦʣʦʜʝʞʴ ʠ ʦʩʪʘʚʠʣ ʤʥʦʛʦ ʪʘʣʘʥʪʣʠʚʳʭ ʫʯʝʥʳʭ, ʚʳʨʦʩʰʠʭ ʨʷʜʦʤ ʩ 

ʥʠʤ. ɺʩʝ ʵʪʦ ʤʥʝ ʢʘʞʝʪʩʷ ʠʩʪʠʥʥʦʡ ʤʫʜʨʦʩʪʴʶ ʩʠʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘè. 

ɼʣʷ ʖ.ɸ. ʂʫʟʥʝʮʦʚʘ ʙʳʣʠ ʭʘʨʘʢʪʝʨʥʳ ʧʦʩʪʦʷʥʥʦʝ ʩʪʨʝʤʣʝʥʠʝ ʢ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʧʝʨʚʦʩʪʝʧʝʥʥʳʭ 

ʧʨʦʙʣʝʤ ʛʝʦʣʦʛʠʠ, ʪʝʩʥʘʷ ʩʚʷʟʴ ʝʛʦ ʥʘʫʯʥʳʭ ʠʥʪʝʨʝʩʦʚ ʩ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʟʘʜʘʯʘʤʠ ʨʘʩʰʠʨʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦ-

ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʩʪʨʘʥʳ, ʰʠʨʦʯʘʡʰʘʷ ʵʨʫʜʠʮʠʷ, ʦʨʠʛʠʥʘʣʴʥʦʝ ʤʳʰʣʝʥʠʝ, ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʩʫʞʜʝʥʠʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ 

ʦʥ ʙʳʣ ʙʝʩʢʦʨʳʩʪʥʳʤ, ʥʝʠʟʤʝʥʥʦ ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʳʤ, ʧʨʦʩʪʳʤ ʠ ʜʦʩʪʫʧʥʳʤ ʚ ʦʙʱʝʥʠʠ ʯʝʣʦʚʝʢʦʤ, ʫʚʘʞʘʣ 

ʪʚʦʨʯʝʩʢʫʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʫʯʝʥʠʢʦʚ ʠ ʢʦʣʣʝʛ. ɺʩʝ ʵʪʦ ʩʦʟʜʘʣʦ ʝʤʫ ʦʛʨʦʤʥʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʠ ʧʦʯʠʪʘʥʠʝ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʛʝʦʣʦʛʦʚ, ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʜʦ ʥʘʰʠʭ ʜʥʝʡ. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʂ ʇʈʆɹʃɽʄɽ ʆɹʈɸɿʆɺɸʅʀʗ ʊɽʍʅʆɻɽʅʅʓʍ ʄʀʅɽʈɸʃʆɺ ɺ ɿʆʅɽ ɻʀʇɽʈɻɽʅɽɿɸ 
ʈʋɼʅʓʍ ʄɽʉʊʆʈʆɾɼɽʅʀʁ 

ɺ.ɸ. ɸʙʨʘʤʦʚʘ
1
, ɸ.ɽ. ɹʫʜʷʢ

2
, ɺ.ɸ. ʄʝʣʴʥʠʢʦʚ

2
 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʧʨʦʬʝʩʩʦʨ ɸ.ɹ. ʇʪʠʮʳʥ
1
, 

ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ɺ.ɸ. ɹʳʯʠʥʩʢʠʡ
2
 

1
ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʵʢʦʣʦʛʠʠ ʠ ʢʨʠʦʣʦʛʠʠ ʉʆ ʈɸʅ, ʛ. ʏʠʪʘ, ʈʦʩʩʠʷ 

2
ʀʥʩʪʠʪʫʪ ʛʝʦʭʠʤʠʠ ʠʤ. ɸ.ʇ. ɺʠʥʦʛʨʘʜʦʚʘ ʉʆ ʈɸʅ, ʛ. ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 

ʆʪʨʘʙʦʪʢʘ ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʚʝʜʝʥʠʝ ʥʘ ʥʠʭ ʛʦʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪ 

ʧʨʠʚʦʜʷʪ ʢ ʘʢʪʠʚʥʦʤʫ ʧʨʦʪʝʢʘʥʠʶ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʶʪʩʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʠʥʝʨʘʣʳ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʦʙʣʝʤʳ ʦʢʠʩʣʝʥʠʷ ʩʫʣʴʬʠʜʦʚ ʚ ʦʪʚʘʣʘʭ ʚ ʟʦʥʝ 

ʛʠʧʝʨʛʝʥʝʟʘ, ʠʭ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ ʠʟʫʯʘʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ. ʄʝʭʘʥʠʟʤʳ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚ ʩʠʩʪʝʤʘʭ çʚʦʜʘ ï ʧʦʨʦʜʘè ʧʨʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ (ʧʦ ʎʝʣʴʩʠʶ) ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʮʝʣʳʤ ʨʷʜʦʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʨʠʦʛʝʥʥʳʭ ʩʠʩʪʝʤ. ʇʨʦʪʝʢʘʥʠʝ ʢʨʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʧʣʝʥʦʯʥʦʡ ʚʣʘʛʠ ʠ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʥʝʟʘʤʝʨʟʘʶʱʠʭ ʚʦʜ, ʙʣʘʛʦʜʘʨʷ 

ʯʝʤʫ ʧʦʜʚʠʞʥʦʩʪʴ ʨʷʜʘ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʟʦʥʝ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪʩʷ. 

ʅʘʯʠʥʘʷ ʩʦ ʜʥʷ ʦʪʢʨʳʪʠʷ (1949 ʛ.) ʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʙʲʝʢʪʦʤ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʫʯʝʥʳʭ 

ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʋʜʦʢʘʥʩʢʦʝ ʤʝʜʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ (ʂʘʣʘʨʩʢʠʡ ʨʘʡʦʥ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ). 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʋʜʦʢʘʥ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʨʘʟʚʠʪʠʷ ʥʠʞʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʋʜʦʢʘʥʩʢʦʛʦ 

ʩʠʥʢʣʠʥʦʨʠʷ (ʧʨʦʛʠʙʘ), ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʢʨʫʧʥʦʡ ʂʦʜʘʨʦ-ʋʜʦʢʘʥʩʢʦʡ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʦʡ ʟʦʥʝ. ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʋʜʦʢʘʥʘ ʢʨʠʦʣʠʪʦʟʦʥʘ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʩʧʣʦʰʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʦʡ ʢʦʣʝʙʣʝʪʩʷ 

ʦʪ 65 ʤ ʧʦʜ ʚʦʜʦʪʦʢʘʤʠ ʠ ʜʦ 950 ʤ ʧʦʜ ʚʦʜʦʨʘʟʜʝʣʘʤʠ. ʊʝʤʧʝʨʘʪʫʨʘ ʤʝʨʟʣʳʭ ʧʦʨʦʜ ʩʦʩʪʘʚʣʷʝʪ ʦʪ -7 ʜʦ -8Á ʉ, 

ʤʦʱʥʦʩʪʴ ʘʢʪʠʚʥʦʛʦ ʩʣʦʷ ~1 ʤ, ʘ ʟʦʥʘ ʛʦʜʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ 20é30 ʤ. 

ɺ ʨʫʜʘʭ ʠ ʨʫʜʦʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜʘʭ ʋʜʦʢʘʥʘ ʦʙʥʘʨʫʞʝʥʦ ʙʦʣʝʝ 100 ʤʠʥʝʨʘʣʴʥʳʭ ʚʠʜʦʚ. ʇʝʨʚʠʯʥʳʝ 

ʨʫʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ - ʩʫʣʴʬʠʜʥʳʝ. ʆʩʥʦʚʥʳʤʠ ʨʫʜʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ ʷʚʣʷʶʪʩʷ: ʙʦʨʥʠʪ (Cu5FeS4) ʠ ʭʘʣʴʢʦʟʠʥ 

(Cu2S), ʭʘʣʴʢʦʧʠʨʠʪ (CuFeS2) ʠʤʝʝʪ ʚʪʦʨʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʆʩʥʦʚʥʳʝ ʛʠʧʝʨʛʝʥʥʳʝ ʤʠʥʝʨʘʣʳ ʤʝʜʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʫʣʴʬʘʪʘʤʠ ʠ ʢʘʨʙʦʥʘʪʘʤʠ.ʊʘʢʞʝ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʢʨʠʦʛʝʥʥʳʝ 

ʤʠʥʝʨʘʣʳ, ʪʘʢʠʝ ʢʘʢ ʛʠʜʨʦʘʥʪʣʝʨʠʪ ((Cu6(SO4)2(OH)8Ŀ6H2O)), ʛʠʜʨʦʙʨʦʰʘʥʪʠʪ (Cu5(SO4)4(OH)2Ö5,24H2O), 

ʫʜʦʢʘʥʠʪ ((Cu8(SO4)3(OH)10ĿH2O)), ʬʠʙʨʦʬʝʨʨʠʪ ((Fe3+(SO4)(OH)Ŀ5H2O)) ʠ ʜʨʫʛʠʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʥʘʣʠʯʠʝʤ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦʡ ʚʦʜʳ [3]. 

ʇʨʦʝʢʪ ʦʩʚʦʝʥʠʷ ʋʜʦʢʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʝʜʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʫʞʝ ʥʘʢʦʧʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʫʣʴʬʠʜʥʳʭ ʦʪʚʘʣʦʚ, 

ʭʠʤʠʯʝʩʢʠ ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʤ ʫʩʣʦʚʠʷʤ. ʉʫʣʴʬʠʜʳ ʠ ʤʥʦʛʠʝ ʤʠʥʝʨʘʣʳ ʘʢʪʠʚʥʦ 

ʨʘʟʣʘʛʘʶʪʩʷ, ʘ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ (ʚ ʯʘʩʪʥʦʩʪʠ, ʤʝʜʴ) ʠʥʪʝʥʩʠʚʥʦ ʤʠʛʨʠʨʫʶʪ, ʟʘʛʨʷʟʥʷʷ ʚʩʝ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ 

ʢʦʤʧʦʥʝʥʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʄʝʪʦʜʦʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʮʝʩʩʦʚ ʚʳʤʦʨʘʞʠʚʘʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʛʠʧʝʨʛʝʥʝʟʘ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ çʚʦʜʘ ï ʧʦʨʦʜʘ - ʣʝʜ - 

ʘʪʤʦʩʬʝʨʘè. ʈʘʩʯʸʪ ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʘʚʘ ʩʠʩʪʝʤʳ çʚʦʜʘ ï ʧʦʨʦʜʘè ʚʳʧʦʣʥʝʥ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ 

çʉʝʣʝʢʪʦʨè [1]. ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʧʨʠʙʣʠʞʝʥʘ ʢ ʧʨʠʨʦʜʥʳʤ ʫʩʣʦʚʠʷʤ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʨʘʡʦʥʦʚ ʩ ʟʘʩʫʰʣʠʚʳʤ, 

ʭʦʣʦʜʥʳʤ ʢʣʠʤʘʪʦʤ ʠ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ. ʅʘ ʪʘʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʦʣʦʞʝʥʦ ʠ 

ʋʜʦʢʘʥʩʢʦʝ ʤʝʜʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ. 

ʀʩʩʣʝʜʫʝʤʘʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʷʚʣʷʣʘʩʴ ʦʪʢʨʳʪʦʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʫʩʣʦʚʠʷʤ ʘʪʤʦʩʬʝʨʳ. ɺ 

ʩʧʠʩʦʢ ʟʘʚʠʩʠʤʳʭ (ʚʝʨʦʷʪʥʳʭ) ʩʦʝʜʠʥʝʥʠʡ ʚʢʣʶʯʝʥʦ 64 ʢʦʤʧʦʥʝʥʪʘ. ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ 

ʥʝʢʦʪʦʨʳʭ ʛʠʜʨʘʪʦʚ ʤʝʜʠ, ʣʴʜʘ ʠ ʧʨʠʨʦʜʥʳʭ ʛʘʟʦʚ, ʚʢʣʶʯʘʶʱʠʝ ʠʟʦʙʘʨʥʦ-ʠʟʦʪʝʨʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, 

ʵʥʪʘʣʴʧʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ʠʟ ʵʣʝʤʝʥʪʦʚ ʠ ʩʪʘʥʜʘʨʪʥʫʶ ʵʥʪʨʦʧʠʶ ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʩʦʩʪʦʷʥʠʠ (298,15 K; 1 ʙʘʨ) ʚʟʷʪʳ 

ʙʝʟ ʠʟʤʝʥʝʥʠʡ ʠʟ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çʉʝʣʝʢʪʦʨè ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ. 

 

ʊʘʙʣʠʮʘ 

ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʠʜʨʘʪʦʚ ʤʝʜʠ, ʣʴʜʘ ʠ ʧʨʠʨʦʜʥʳʭ ʛʘʟʦʚ 

 

ʂʦʤʧʦʥʝʥʪ ʌʦʨʤʫʣʘ SÁcal/mol DfGÁcal/mol DfHÁ cal/mol 

ʄʝʪʘʥ CH4Ö6.0 H2O 455,709 ï1470,018 ï1831,056 

ɸʟʦʪ N2Ö6.21 H2O 470,382 ï1469204 ï1817964 

ʂʠʩʣʦʨʦʜ O2Ö6.11 H2O 479,427 ï1445545 ï1788691 

ʇʫʘʪʚʝʥʠʪ ʉuSO4ĀH2O 34,895 ï219460 ï259520 

ɹʦʥʘʪʪʠʪ ʉuSO4Ā3H2O 52,892 ï334649 ï402560 

ʍʘʣʴʢʘʥʪʠʪ ʉuSO4Ā5H2O 71,797 ï449344 ï544849 

ʃʝʜ H2O 10.700 ï56546 ï69968 

 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʘʚʘ ʩʠʩʪʝʤʳ çʚʦʜʘ ï 

ʧʦʨʦʜʘ ï ʣʝʜ ï ʘʪʤʦʩʬʝʨʘè. ʊʘʢ, ʚ ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ 0é-20Á ʉ ʚ ʩʠʩʪʝʤʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʫʣʴʬʘʪʘ ʤʝʜʠ ï ʭʘʣʴʢʘʥʪʠʪʘ (ʉuSO4Ā5H2O). ʂʘʢ ʠʟʚʝʩʪʥʦ, ʜʘʥʥʳʡ ʤʠʥʝʨʘʣ ʭʘʨʘʢʪʝʨʝʥ 

ʜʣʷ ʟʦʥ ʛʠʧʝʨʛʝʥʝʟʘ ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ (ʤʝʜʥʦ-ʥʠʢʝʣʝʚʳʭ, ʢʦʣʯʝʜʘʥʥʳʭ, ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠ ʪ.ʜ.). 



 

 

81 

 
ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ, ʇɽʊʈʆɻʈɸʌʀʗ 

ʍʘʣʴʢʘʥʪʠʪ ʦʙʨʘʟʫʝʪʩʷ ʠʟ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʚʳʜʝʣʷʝʪʩʷ ʚ ʚʠʜʝ ʘʛʨʝʛʘʪʦʚ ʚʦʣʦʢʥʠʩʪʳʭ ʢʨʠʩʪʘʣʣʦʚ ʷʨʢʦʡ ʩʠʥʝʡ 

ʦʢʨʘʩʢʠ. ʍʘʨʘʢʪʝʨʝʥ ʢʘʢ ʜʣʷ ʛʦʨʠʟʦʥʪʘ ʧʦʜʟʦʥʳ ʚʪʦʨʠʯʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ, ʪʘʢ ʠ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʨʫʜʥʳʭ 

ʦʪʚʘʣʦʚ, ʠ ʷʚʣʷʝʪʩʷ ʢʘʢ ʩʝʟʦʥʥʳʤ, ʪʘʢ ʠ ʪʝʭʥʦʛʝʥʥʳʤ ʧʨʦʜʫʢʪʦʤ. ʆʙʨʘʟʫʝʪʩʷ ʣʠʰʴ ʚ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʚʣʘʞʥʦʩʪʠ ʩʨʝʜʳ ʠ ʭʘʨʘʢʪʝʨʘ ʮʠʨʢʫʣʷʮʠʠ ʚʦʜ, ʘ ʪʘʢʞʝ ʚ 

ʦʙʩʪʘʥʦʚʢʝ, ʩʢʣʘʜʳʚʘʶʱʝʡʩʷ ʚ ʧʝʨʠʦʜ ʨʘʟʚʝʜʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ [4]. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʨʠʩʪʘʣʣʳ 

ʭʘʣʴʢʘʥʪʠʪʘ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʘʤʠ ʥʘ ʋʜʦʢʘʥʝ ʥʘ ʢʨʦʚʣʝ ʰʪʦʣʴʥʠ ˉ 3, ʜʘʞʝ ʚ 75 ʤ ʦʪ ʝʝ ʫʩʪʴʷ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʣʷʣʘ -3Áʉ. 

ʨʅ ʨʘʩʪʚʦʨʘ ʪʘʢʞʝ ʧʨʝʪʝʨʧʝʚʘʝʪ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1 ʜʦ 1,8. ɿʘʢʠʩʣʝʥʠʝ ʩʨʝʜʳ, ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʦ 

ʢʘʢ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʭʘʣʴʢʘʥʪʠʪʘ, ʪʘʢ ʠ ʩ ʯʘʩʪʠʯʥʳʤ ʨʘʩʪʚʦʨʝʥʠʝʤ ʛʘʟʦʚ ʚ ʪʚʝʨʜʦʡ ʬʘʟʝ (ʚʦ ʣʴʜʫ). 

ʊʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʚʳʤʦʨʘʞʠʚʘʥʠʠ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʨʘʩʪʚʦʨʘ, ʢʦʪʦʨʘʷ ʫʜʘʣʷʝʪ 

ʩʚʦʙʦʜʥʫʶ ʚʦʜʫ ʠ ʪʝʤ ʩʘʤʳʤ ʢʦʥʮʝʥʪʨʠʨʫʝʪ ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ. ʅʘʠʙʦʣʴʰʘʷ ʚʝʣʠʯʠʥʘ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 

ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʧʨʠ -20Á ʉ. ɼʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʦʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚ ʧʦʚʳʰʝʥʥʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚ ʟʦʥʝ ʚʪʦʨʠʯʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ ʤʥʦʛʠʭ ʩʫʣʴʬʠʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ çʚʦʜʘ-ʧʦʨʦʜʘ-ʣʝʜ-ʘʪʤʦʩʬʝʨʘè ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʚ 

ʭʦʣʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʤʥʦʛʠʝ ʤʠʥʝʨʘʣʳ ʧʦʩʣʝ ʦʩʘʞʜʝʥʠʷ ʛʠʜʨʘʪʠʨʫʶʪʩʷ, ʯʠʩʣʦ ʤʦʣʝʢʫʣ ʚʦʜʳ ʩ ʧʦʥʠʞʝʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ [2], ʩʦʜʝʨʞʘʥʠʝ ʩʫʣʴʬʘʪʘ ʤʝʜʠ ʩ ʧʦʥʠʞʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʨʘʩʪʘʝʪ. ʋʩʣʦʚʠʷ 

ʢʨʠʦʛʝʥʥʳʭ ʟʦʥ ʦʢʠʩʣʝʥʠʷ ʩʫʣʴʬʠʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʢʘʢ ʦʙʨʘʟʦʚʘʥʠʶ, ʪʘʢ ʠ ʩʦʭʨʘʥʝʥʠʶ 

ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤʳʭ ʩʫʣʴʬʘʪʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʢʨʠʩʪʘʣʣʦʛʠʜʨʘʪʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʧʨʝʜʝʣʘʭ 

ʪʝʨʨʠʪʦʨʠʠ ʨʫʜʥʦʡ ʜʦʙʳʯʠ ʩ ʥʘʢʦʧʠʚʰʠʤʠʩʷ ʩʫʣʴʬʠʜʥʳʤʠ ʦʪʚʘʣʘʤʠ ʤʝʜʴʶ ʤʦʛʫʪ ʠʥʪʝʥʩʠʚʥʦ ʟʘʛʨʷʟʥʷʪʴʩʷ ʚʩʝ 

ʢʦʤʧʦʥʝʥʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʙʨʘʟʫʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʪʝʭʥʦʛʝʥʥʳʝ ʤʠʥʝʨʘʣʳ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɻʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʦʢʠʩʣʝʥʠʷ ʠ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʢʨʠʦʛʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʚʦ 

ʤʥʦʛʦʤ ʩʭʦʞʠ ʩ ʧʨʦʮʝʩʩʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʘʨʠʜʥʦʛʦ ʢʣʠʤʘʪʘ. ʆʪʣʠʯʠʷ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

(ʩʢʦʨʦʩʪʠ) ʢʨʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʫʱʝʩʪʚʝʥʥʦʤ ʠʟʤʝʥʝʥʠʠ ʧʦʜʚʠʞʥʦʩʪʠ ʤʥʦʛʠʭ ʭʠʤʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʩʠʩʪʝʤʝ çʚʦʜʘ ï ʧʦʨʦʜʘè. 
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ʋʉʃʆɺʀʗ ʌʆʈʄʀʈʆɺɸʅʀʗ ʆʄʏɸʂʉʂʆʁ ʉɺʀʊʓ ʂɸʂ ʉʆʉʊɸɺʃʗʖʑɽʁ ʏɸʉʊʀ 
ɺɽʈʍʅɽʇɽʈʄʉʂʀʍ ɺʋʃʂɸʅʆɻɽʅʅʆ-ʆʉɸɼʆʏʅʓʍ ʆʊʃʆɾɽʅʀʁ ɸʗʅ-ʖʈʗʍʉʂʆɻʆ 

ɸʅʊʀʂʃʀʅʆʈʀʗ ʗʅʆ-ʂʆʃʓʄʉʂʆʁ ʉʂʃɸɼʏɸʊʆʁ ʆɹʃɸʉʊʀ 
ɸ.ɸ. ɸʩʪʘʭʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ɸ.ʕ. ʍʘʨʜʠʢʦʚ 
ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʈʦʩʩʠʷ 

ɺʝʨʭʥʝʧʝʨʤʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ɸʷʥ-ʖʨʷʭʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ 

ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʦ-ʨʘʥʥʝʤʝʟʦʟʦʡʩʢʦʛʦ ʚʝʨʭʦʷʥʩʢʦʛʦ ʪʝʨʨʠʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɺʝʨʭʦʷʥʦ-ʂʦʣʳʤʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ 

ʦʙʣʘʩʪʠ. ʆʤʯʘʢʩʢʘʷ ʩʚʠʪʘ ʤʦʱʥʦʩʪʴʶ ʜʦ 1400 ʤ ʩʣʦʞʝʥʘ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʟʘʣʝʛʘʝʪ ʚ ʷʜʨʘʭ 

ʂʦʣʳʤʩʢʦʡ ʠ ʊʝʥʴʢʠʥʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʝʡ ɸʷʥ-ʖʨʷʭʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ ʠ ʚʳʭʦʜʠʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʙʘʩʩʝʡʥʘʭ 

ʨʝʢ ʅʝʨʶʯʠ, ʂʫʣʫ, ɼʝʪʨʠʥ ʠ ʜʨ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʶʪ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʤʯʘʢʩʢʦʡ ʩʚʠʪʳ, ʪʘʢ ʢʘʢ 

ʤʥʦʛʠʝ ʢʨʫʧʥʳʝ ʟʦʣʦʪʦʨʫʜʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʵʪʦʛʦ ʨʝʛʠʦʥʘ ʩʚʷʟʘʥʳ ʩ ʚʝʨʭʥʝʧʝʨʤʩʢʠʤʠ ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʣʦʚʠʡ ʦʙʨʘʟʦʚʘʥʠʷ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʦʤʯʘʢʩʢʦʡ ʩʚʠʪʳ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʩʪʘʜʠʘʣʴʥʳʡ ʘʥʘʣʠʟ. 

ɺ ʩʦʩʪʘʚʝ ʦʤʯʘʢʩʢʦʡ ʩʚʠʪʳ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʘ. ʇʝʨʚʳʡ 

ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʦʭʚʘʪʳʚʘʶʱʝʡ ʙʘʩʩʝʡʥ ʨʨ. ʊʝʥʴʢʘ ʠ ɼʝʪʨʠʥ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʘʥʪʠʢʣʠʥʦʨʠʷ, ʚʪʦʨʦʡ ï

ʙʘʩʩʝʡʥʳ ʨʨ. ɸʷʥ-ʖʨʷʭ, ʂʫʣʫ, ɸʨʛʘ-ʖʨʷʭ, ʆʤʯʘʢ ʠ ʜʨ. ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ. 

ʃʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʦʪʣʦʞʝʥʠʡ ʧʦʜʚʦʜʥʦ-ʘʣʣʶʚʠʘʣʴʥʳʭ ʧʨʦʪʦʢ ʘʚʘʥʜʝʣʴʪʳ ʧʦʣʫʯʠʣ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʉʣʦʞʝʥ, ʚ ʦʩʥʦʚʥʦʤ, ʘʣʝʚʨʦʣʠʪʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ ʠ 

ʛʨʘʚʝʣʠʪʘʤʠ. ʇʝʩʯʘʥʠʢʠ ʠʤʝʶʪ ʦʙʳʯʥʦ ʤʘʩʩʠʚʥʫʶ ʪʝʢʩʪʫʨʫ, ʠʥʦʛʜʘ ʚ ʥʠʭ ʥʘʙʣʶʜʘʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʠ 

ʧʦʣʦʛʦʚʦʣʥʠʩʪʘʷ ʩʣʦʠʩʪʦʩʪʴ. ʀʭ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʙʳʣʦ ʩʚʷʟʘʥʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠʣʠ ʩ ʥʝʢʦʪʦʨʳʤ ʦʙʤʝʣʝʥʠʝʤ 

ʙʘʩʩʝʡʥʘ ʚ ʵʪʦʤ ʫʯʘʩʪʢʝ, ʠʣʠ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʩʠʣʴʥʳʭ ʧʨʠʜʦʥʥʳʭ ʪʝʯʝʥʠʡ. ʅʝʢʦʪʦʨʳʝ ʩʣʦʠ ʦʪʤʝʯʘʶʪʩʷ 

ʧʦʩʪʝʧʝʥʥʳʤ ʧʝʨʝʭʦʜʦʤ ʚ ʦʩʥʦʚʘʥʠʠ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʧʣʘʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʧʘʚʦʜʢʘ. ʅʘ ʚʝʩʴʤʘ ʠʥʪʝʥʩʠʚʥʳʝ ʜʚʠʞʝʥʠʷ ʚʦʜʥʳʭ ʤʘʩʩ ʫʢʘʟʳʚʘʝʪ ʦʙʠʣʠʝ 

ʛʣʠʥʷʥʳʭ ʦʢʘʪʳʰʝʡ ʚ ʧʝʩʯʘʥʠʢʘʭ ʠ ʛʨʘʚʝʣʠʪʘʭ. ɻʨʘʚʠʡʥʦ-ʧʝʩʯʘʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʦʣʫʯʠʣʠ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʫʯʘʩʪʢʘ ʚ ʨʘʥʥʝʦʤʯʘʢʩʢʦʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʦʥʠ ʦʙʨʘʟʦʚʘʣʠ ʚʳʜʝʨʞʘʥʥʳʡ ʛʦʨʠʟʦʥʪ 

ʤʦʱʥʦʩʪʴʶ ʜʦ 70é120 ʤ. ɺ ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʦʪʨʝʟʢʘ ʦʤʯʘʢʩʢʦʛʦ ʚʨʝʤʝʥʠ ʣʠʰʴ ʚ ʥʠʟʦʚʴʭ ʨʨ. ʂʫʣʫ, ɸʷʥ-

ʖʨʷʭ, ɹʝʨʝʣʝʭ ʩʨʝʜʠ ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚʦʟʥʠʢʣʠ ʦʜʠʥ-ʜʚʘ ʤʦʱʥʳʭ ʧʝʩʯʘʥʳʭ ʧʣʘʩʪʘ. 

ʃʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʦʪʣʦʞʝʥʠʡ ʙʨʦʚʢʠ ʰʝʣʴʬʘ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʢʣʦʥʘ ʨʘʩʧʦʣʦʞʝʥ ʚ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʉʣʦʞʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ, ʢʦʩʦʡ, ʢʦʩʦʚʦʣʥʠʩʪʦʡ ʠ ʧʦʣʦʛʦ-ʚʦʣʥʠʩʪʦʡ ʩʣʦʠʩʪʦʩʪʴʶ. ʇʦʚʝʨʭʥʦʩʪʠ ʥʘʧʣʘʩʪʦʚʘʥʠʷ 

ʘʣʝʚʨʦʣʠʪʦʚ ʨʦʚʥʳʝ, ʠʥʦʛʜʘ ʥʘʨʫʰʝʥʳ ʭʦʜʘʤʠ ʠʣʦʝʜʦʚ. ʄʠʢʨʦ- ʠ ʤʘʢʨʦʦʧʦʣʟʥʝʚʳʝ ʜʝʬʦʨʤʘʮʠʠ, ʧʨʠʩʫʱʠʝ ʚʩʝʤ 

ʦʪʣʦʞʝʥʠʷʤ ʢʦʤʧʣʝʢʩʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʢʦʧʣʝʥʠʠ ʦʩʘʜʢʦʚ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʪʳʭ ʫʢʣʦʥʘʭ ʜʥʘ. ʅʘʣʠʯʠʝ 

ʦʧʦʣʟʥʝʚʳʭ ʬʨʘʛʤʝʥʪʦʚ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʧʦʨʦʜ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ ʫʩʣʦʚʠʷʭ ʰʝʣʴʬʘ, ʧʦʟʚʦʣʷʶʪ ʩʯʠʪʘʪʴ, ʯʪʦ ʚ 

ʟʦʥʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ ʦʧʠʩʳʚʘʝʤʦʛʦ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʫʱʝʩʪʚʦʚʘʣʠ ʦʙʩʪʘʥʦʚʢʠ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʢʣʦʥʘ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʦʩʘʜʢʠ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʷʟʢʠʭ ʘʚʪʦʢʠʥʝʪʠʯʝʩʢʠʭ 

ʧʦʪʦʢʦʚ, ʜʦʥʥʳʭ ʪʝʯʝʥʠʡ, ʚʳʜʝʣʝʥʠʷ ʘʣʝʚʨʠʪʦʚʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʠʣʦʚ ʠʟ ʚʟʚʝʩʠ ʠ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʩʧʦʣʟʘʥʠʠ ʠ 

ʧʝʨʝʤʝʱʝʥʠʠ ʦʩʘʜʦʯʥʳʭ ʤʘʩʩ ʧʦ ʢʨʫʪʦʤʫ ʩʢʣʦʥʫ, ʦʙʨʘʟʦʚʘʚʰʝʤʫʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʫʰʝʥʠʷ ʢʨʘʷ ʰʝʣʴʬʘ. 

ɺ ʮʝʣʦʤ ʤʦʱʥʳʡ ʪʝʨʨʠʛʝʥʥʳʡ ʨʘʟʨʝʟ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ 

ʦʪʣʦʞʝʥʠʡ. ʆʪʜʝʣʴʥʳʝ ʧʣʘʩʪʳ ʧʝʩʯʘʥʠʢʘ ʚʳʜʝʨʞʘʥʳ ʧʦ ʧʣʦʱʘʜʠ, ʥʦ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʠ ʥʝʚʳʜʝʨʞʘʥʥʳʝ 

ʧʝʩʯʘʥʳʝ ʩʣʦʠ ʚ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʣʝʚʨʠʪʦʚʦʤ ʨʘʟʨʝʟʝ ʦʤʯʘʢʩʢʦʡ ʩʚʠʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ 

ʩʫʙʘʢʚʘʣʴʥʳʝ ʧʨʦʜʦʣʞʝʥʠʷ ʜʝʣʴʪʦʚʳʭ ʧʨʦʪʦʢ ï ʫʩʪʴʝʚʳʝ ʙʘʨʳ, ʥʘ ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʠ ʨʝʜʢʦ 

ʢʦʩʘʷ ʩʣʦʠʩʪʦʩʪʴ. ʀʩʪʦʯʥʠʢʦʤ ʩʥʦʩʘ ʷʚʣʷʣʩʷ ʆʭʦʪʩʢʠʡ ʤʘʩʩʠʚ, ʚ ʪʦ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʷʚʰʠʡ ʩʦʙʦʡ ʧʨʠʧʦʜʥʷʪʫʶ 

ʯʘʩʪʴ ʩʫʰʠ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚʙʣʠʟʠ ʵʧʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʤʦʨʷ. ɼʝʣʴʪʦʚʳʡ ʧʨʠʚʥʦʩ ʤʘʪʝʨʠʘʣʘ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʫʩʠʣʠʚʘʣʩʷ, ʧʨʦʩʣʦʠ ʛʨʘʚʝʣʠʪʦʚ ʚ ʪʦʣʱʝ ʦʤʯʢʘʩʢʦʡ ʩʚʠʪʳ, ʚʦʟʤʦʞʥʦ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ ʘʢʪʠʚʥʳʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʜʥʷʪʠʝʤ ʆʭʦʪʩʢʦʛʦ ʤʘʩʩʠʚʘ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʚʳʥʦʩʠʤʦʛʦ ʨʝʢʦʡ ʚ ʤʦʨʝ ʤʦʱʥʳʤʠ ʧʘʚʦʜʢʦʚʳʤʠ ʧʦʪʦʢʘʤʠ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʝʩʯʘʥʳʭ ʦʩʘʜʢʦʚ ʦʛʨʘʥʠʯʝʥʦ ʧʦ ʧʣʦʱʘʜʠ. ʎʠʢʣʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʨʘʟʨʝʟʘ ʩ 

ʯʝʨʝʜʦʚʘʥʠʝʤ ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʤʘʣʦʤʦʱʥʳʭ ʧʨʦʩʣʦʝʚ ʛʣʠʥ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʚʪʦʨʝʥʠʝʤ ʩʪʘʜʠʡ 

ʧʨʦʜʚʠʞʝʥʠʷ ʠ ʦʪʤʠʨʘʥʠʷ ʚʩʝʡ ʜʝʣʴʪʳ ʠ ʝʝ ʣʦʧʘʩʪʝʡ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʭ ʦʙʩʪʘʥʦʚʦʢ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. 

ʋʯʠʪʳʚʘʷ ʥʘʣʠʯʠʝ ʧʦʜʦʙʥʳʭ, ʪʦʣʴʢʦ ʙʦʣʝʝ ʤʝʣʢʦʚʦʜʥʳʭ ʦʙʩʪʘʥʦʚʦʢ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ ʚ ʘʪʢʘʥʩʢʦʝ ʚʨʝʤʷ, 

ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʜʝʣʴʪʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʘʣʝʦʨʝʢʠ ʩʫʱʝʩʪʚʦʚʘʣʘ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʣʦ 

ʨʘʟʣʠʯʥʳʝ ʜʝʧʦʮʝʥʪʨʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʜʦʣʛʦʚʨʝʤʝʥʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʚ ʧʦʩʪʫʧʣʝʥʠʠ ʦʩʘʜʢʦʚ, ʧʦʛʨʫʞʝʥʠʝʤ ʠ 

ʠʟʤʝʥʝʥʠʝʤ ʫʨʦʚʥʷ ʤʦʨʷ. ʕʧʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʝ ʤʦʨʝ, ʩʫʱʝʩʪʚʦʚʘʚʰʝʝ ʚ ʧʦʟʜʥʝʧʝʨʤʩʢʦʝ ʚʨʝʤʷ, ʠʤʝʣʦ ʰʠʨʦʢʠʡ 

ʧʦʣʦʛʠʡ ʰʝʣʴʬ ʩ ʫʢʣʦʥʘʤʠ ʜʥʘ ʧʦʨʷʜʢʘ 1é2Á ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʩʢʣʦʥ ʩ ʫʢʣʦʥʦʤ ʜʥʘ 5é7Á. ɼʝʣʴʪʘ ʠʤʝʣʘ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʬʣʶʚʠʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʩʘʜʢʦʚ ʚʝʜʫʱʫʶ ʨʦʣʴ ʠʛʨʘʣʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʳʥʦʩʘ 

ʨʝʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʜʦʣʴ ʦʪʜʝʣʴʥʳʭ ʨʫʩʝʣ, ʚʳʜʚʠʛʘʚʰʠʭʩʷ ʚ ʩʪʦʨʦʥʫ ʤʦʨʷ. ɼʝʣʴʪʘ ʩ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʨʝʯʥʦʡ 

ʵʥʝʨʛʠʝʡ ʩʠʣʴʥʦ ʚʳʜʘʚʘʣʘʩʴ ʚ ʤʦʨʝ, ʧʨʠ ʵʪʦʤ, ʚʦʣʥʦʚʳʝ ʠ ʧʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʳʝ ʧʨʦʮʝʩʩʳ, ʚʝʨʦʷʪʥʦ, ʩʣʘʙʦ 

ʦʪʨʘʟʠʣʠʩʴ ʥʘ ʦʙʩʪʘʥʦʚʢʘʭ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ɺ ʚʝʨʭʥʝʧʝʨʤʩʢʦʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʣʦ ʣʘʚʠʥʥʦʝ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ, ʪʘʢ ʢʘʢ ʤʦʱʥʦʩʪʴ ʩʣʦʝʚ ʩ ʝʜʠʥʳʤʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʙʦʣʴʰʘʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʜʦʚʦʣʴʥʦ ʜʘʥʘʤʠʯʥʳʝ ʫʩʣʦʚʠʷ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ʄʦʱʥʳʡ ʠʥʪʝʨʚʘʣ ʘʨʛʠʣʣʠʪʦʚ ʠ 

ʘʣʝʚʨʦʣʠʪʦʚ, ʦʩʘʞʜʝʥʥʳʭ ʠʟ ʚʟʚʝʩʠ, ʦʪʣʘʛʘʣʩʷ ʫ ʦʩʥʦʚʘʥʠʷ ʬʨʦʥʪʘ ʜʝʣʴʪʳ. ʕʪʘ ʬʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʤʘʩʩʠʚʥʦʡ, ʥʦ 

ʦʙʳʯʥʦ ʦʪʣʠʯʘʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ ʠʟ-ʟʘ ʨʘʟʣʠʯʠʡ ʚ ʩʦʩʪʘʚʝ ʟʝʨʝʥ ʠ ʥʘʨʫʰʝʥʘ ʙʠʦʪʫʨʙʘʮʠʝʡ, 

ʤʦʨʩʢʘʷ ʬʘʫʥʘ ʨʝʜʢʘ. ʉʨʝʜʥʠʝ ʯʘʩʪʠ ʵʪʠʭ ʨʘʟʨʝʟʦʚ ʩʦʩʪʦʷʪ ʠʟ ʬʦʥʦʚʳʭ ʘʨʛʠʣʣʠʪʦʚ ʩ ʝʜʠʥʠʯʥʳʤʠ ʧʨʦʩʣʦʷʤʠ 

ʙʦʣʝʝ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ. 

ɺ ʦʪʣʦʞʝʥʠʷʭ ʦʤʯʘʢʩʢʦʡ ʩʚʠʪʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʡ ʧʣʦʱʘʜʠ ʘʥʪʠʢʣʠʥʦʨʠʷ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʚʫʣʢʘʥʦʛʝʥʥʳʡ ʤʘʪʝʨʠʘʣ. ʉʦʜʝʨʞʘʥʠʝ ʝʛʦ ʚ ʩʦʩʪʘʚʝ ʦʤʯʘʢʩʢʠʭ ʧʦʨʦʜ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ ʤʝʞʜʫʨʝʯʴʝ ʂʫʣʫ-ɸʷʥ-

ʖʨʷʭ, ʚ ʙʘʩʩʝʡʥʘʭ ʨʫʯ. ʍʫʛʣʘʥʥʘʭ,ʋʣʘʭʘʥ ʄʘʪʨʘʡʙʳʪ, ʃʦʰʢʘʣʣʘʭ, ʊʳʨʩʝʣʷʭ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ, 

ʶʞʥʦʤ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ ʦʪ ʫʢʘʟʘʥʥʦʛʦ ʤʝʩʪʘ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʧʦʩʪʝʧʝʥʥʦ ʩʦʢʨʘʱʘʝʪʩʷ. ʇʦʜʦʙʥʳʤ 

ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʦ ʚʩʝʡ ʪʦʣʱʝ ʚʝʨʭʥʝʧʝʨʤʩʢʠʭ ʧʦʨʦʜ 

ɸʷʥ-ʖʨʷʭʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ (ʧʠʦʥʝʨʩʢʦʡ, ʘʪʢʘʥʩʢʦʡ, ʦʤʯʘʢʩʢʦʡ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʩʪʘʨʘʪʝʣʴʩʢʦʡ ʩʚʠʪʘʭ). 

ɺ ʤʝʞʜʫʨʝʯʴʝ ʍʫʛʣʘʥʥʘʭ-ʋʣʘʭʘʥ ʄʘʪʨʘʡʙʳʪ ʘʚʪʦʨʘʤʠ ʦʧʠʩʘʥʳ ʟʘʣʝʛʘʶʱʠʝ ʚ ʪʦʣʱʝ ʪʫʬʦʧʝʩʯʘʥʠʢʦʚ ʠ 

ʪʫʬʦʘʣʝʚʨʦʣʠʪʦʚ ʘʪʢʘʥʩʢʦʡ ʩʚʠʪʳ ʪʝʣʘ ʪʠʧʘ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʢʦʥʫʩʦʚ ʜʠʘʤʝʪʨʦʤ 30é50 ʤ, ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʷʭ 

ʢʦʪʦʨʳʭ ʧʨʦʩʣʝʞʝʥʳ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʜʘʡʢʠ ʘʥʜʝʟʠʪʘ ʠ ʘʥʜʝʟʠʜʘʮʠʪʘ. ʕʪʠ ʪʝʣʘ ʠʤʝʶʪ ʟʦʥʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ, 

ʦʧʨʝʜʝʣʷʝʤʦʝ ʧʦʩʪʝʧʝʥʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʮʝʥʪʨʘ ʢ ʧʝʨʠʬʝʨʠʠ, ʯʪʦ 

ʦʪʨʘʞʘʝʪʩʷ ʚ ʩʤʝʥʝ ʦʜʥʠʭ ʧʦʨʦʜ ʜʨʫʛʠʤʠ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: ʪʫʬʳŸʪʫʬʬʠʪʳŸʪʫʬʦʧʝʩʯʘʥʠʢʠ ʠʣʠ 

ʪʫʬʦʘʣʝʚʨʦʣʠʪʳ. ɺʦ ʚʩʝʭ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʭ ʪʠʧʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʙʦʤʙʳ ʠ ʢʨʫʧʥʳʝ ʣʘʧʠʣʣʠ 

ʫʛʣʦʚʘʪʦʡ ʬʦʨʤʳ. ɺ ʧʨʝʜʝʣʘʭ ʢʦʥʫʩʦʚ ʥʘʙʣʶʜʘʶʪʩʷ ʣʠʥʟʦʚʠʜʥʳʝ ʧʨʦʩʣʦʠ (5é20 ʩʤ), ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ 

ʪʦʥʢʦʝ (1é5 ʤʤ) ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʪʫʬʦʧʝʩʯʘʥʠʢʘ ʠ ʢʨʫʧʥʦ-ʣʘʧʠʣʣʠʝʚʦʛʦ ʪʫʬʘ (ʪʫʬʬʠʪʘ) ʘʥʜʝʟʠ-

ʜʘʮʠʪʘ ʩ ʥʝʨʝʟʢʠʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʥʘʧʣʘʩʪʦʚʘʥʠʷ ʩʣʦʡʢʦʚ ʠ ʯʘʩʪʳʤ ʠʭ ʟʫʙʯʘʪʳʤ ʚʳʢʣʠʥʠʚʘʥʠʝʤ. ɺʩʪʨʝʯʘʶʪʩʷ 

ʪʘʢʞʝ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʝ ʧʦʨʦʜʳ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʜʦ 15é20 % ʩʚʦʝʛʦ ʦʙʲʝʤʘ ʦʩʪʨʦʫʛʦʣʴʥʳʝ ʦʙʣʦʤʢʠ 

ʪʫʬʦʘʣʝʚʨʦʣʠʪʦʚ ʠ ʪʫʬʦʧʝʩʯʘʥʠʢʦʚ ʘʪʢʘʥʩʢʦʡ ʩʚʠʪʳ ʛʘʣʝʯʥʦʡ ʠ ʛʨʘʚʠʡʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʘʥʘʣʦʛʠʯʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʩʪʘʚʘ ʠ ʩʪʨʦʝʥʠʷ ʧʦʨʦʜ ʘʪʢʘʥʩʢʦʡ ʩʚʠʪʳ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʥʘ ʚʩʝʡ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ [2]. 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʦʟʨʘʩʪʘ U-Pb SHRIMP-ʤʝʪʦʜʦʤ ʜʣʷ ʦʛʨʘʥʝʥʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʮʠʨʢʦʥʘ, ʥʝ ʫʜʘʣʝʥʥʳʭ ʦʪ 

ʠʩʪʦʯʥʠʢʘ ʩʥʦʩʘ ʠ ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʘʪʢʘʥʩʢʦʡ ʩʚʠʪʳ, ʧʦʢʘʟʘʣʦ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʡ ʚʦʟʨʘʩʪ ʵʪʠʭ 

ʢʨʠʩʪʘʣʣʦʚ 256,3Ñ3,7 ʤʣʥ ʣʝʪ (ʧʝʨʤʩʢʠʡ). 

ɺʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʦʪ ʘʪʢʘʥʩʢʦʡ ʜʦ ʩʪʘʨʘʪʝʣʴʩʢʦʡ ʩʚʠʪ ʢʦʣʠʯʝʩʪʚʦ ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʩʦʢʨʘʱʘʝʪʩʷ. ʃʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʨʦʜ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʡ ʪʠʧ ʨʘʟʨʝʟʘ. ɺʦ ʚʨʝʤʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʝʨʭʥʝʧʝʨʤʩʢʠʭ ʧʦʨʦʜ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʫʱʝʩʪʚʦʚʘʣʠ ʦʙʩʪʘʥʦʚʢʠ ʦʪ ʚʥʝʰʥʝʛʦ ʰʝʣʴʬʘ 

ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʢʣʦʥʘ ʜʦ ʧʦʜʥʦʞʠʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʢʣʦʥʘ ʵʧʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʛʜʝ 

ʧʨʦʠʩʭʦʜʠʣʦ ʣʘʚʠʥʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʦʩʘʜʢʦʚ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʜʝʣʴʪ, ʩʦʧʨʦʚʦʞʜʘʚʰʝʝʩʷ ʦʢʨʘʠʥʥʦ-

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʚʫʣʢʘʥʠʟʤʦʤ ʦʩʪʨʦʚʥʦʛʦ ʪʠʧʘ [6, 7]. ʇʦʩʪʫʧʘʚʰʠʡ ʚ ʤʦʨʩʢʦʡ ʙʘʩʩʝʡʥ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʡ ʠ 

ʣʘʚʦʚʳʡ ʤʘʪʝʨʠʘʣ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʦʱʥʦʡ ʵʬʬʫʟʠʚʥʦ-ʦʙʣʦʤʦʯʥʦʡ ʪʦʣʱʠ. 



 

 

83 

 
ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ, ʇɽʊʈʆɻʈɸʌʀʗ 

ɺʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʘʷ ʧʨʠʨʦʜʘ ʦʪʣʦʞʝʥʠʡ ʩʪʘʚʠʪ ʚʦʧʨʦʩ ʦʙ ʠʩʪʦʯʥʠʢʝ ʩʪʦʣʴ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʪʫʬʦʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʝʨʭʥʝʧʝʨʤʩʢʦʡ ʪʦʣʱʠ. 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʮʝʥʪʨʳ ʝʛʦ ʚʦʟʤʦʞʥʳʭ ʠʟʚʝʨʞʝʥʠʡ, ʠʟʚʝʩʪʥʳʝ ʚ ʧʨʝʜʝʣʘʭ ʆʭʦʪʩʢʦʛʦ ʤʘʩʩʠʚʘ [4, 8], ʢʘʢ ʠ 

ʛʠʧʦʪʝʪʠʯʝʩʢʘʷ ʚʫʣʢʘʥʠʯʝʩʢʘʷ ʜʫʛʘ, ʧʨʝʜʧʦʣʘʛʘʝʤʘʷ ʚ ʧʨʝʜʝʣʘʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ [1, 3], ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʧʦʩʢʦʣʴʢʫ ʢʘʢʦʡ-ʣʠʙʦ ʟʦʥʘʣʴʥʦʩʪʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʫʣʢʘʥʠʪʦʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʢʘʟʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʥʝ ʦʪʤʝʯʘʝʪʩʷ. ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ ʥʘʣʠʯʠʝ ʤʝʩʪʥʳʭ, ʧʨʠʯʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ, 

ʠʩʪʦʯʥʠʢʦʚ ʧʦʩʪʫʧʣʝʥʠʷ ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺʧʦʣʥʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʪʝʣʘ ɸʨʛʘ-ʖʨʷʭʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʧʦ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ ʚʝʩʴʤʘ ʩʭʦʞʠʝ ʩ ʣʠʪʦʢʣʘʩʪʠʢʦʡ ʧʦʨʦʜ ʚʝʨʭʥʝʧʝʨʤʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʤʦʛʫʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʮʝʥʪʨʳ ʧʦʜʚʦʜʥʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʠʟʚʝʨʞʝʥʠʡ ʧʝʨʤʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʢʦʪʦʨʳʝ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʬʦʨʤʠʨʦʚʘʣʠ ʚʳʩʪʫʧʘʚʰʠʝ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʠ ʨʘʟʤʳʚʘʝʤʳʝ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʧʦʩʪʨʦʡʢʠ. ʆʥʠ ʛʨʫʧʧʠʨʫʶʪʩʷ ʚ 

ʣʠʥʝʡʥʫʶ ʚʫʣʢʘʥʠʯʝʩʢʫʶ ʮʝʧʴ, ʩʦʚʧʘʜʘʶʱʫʶ ʩ ʦʩʴʶ ɸʷʥ-ʖʨʷʭʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ, ʠ ʪʷʛʦʪʝʶʪ ʢ ʟʦʥʝ 

ʛʣʫʙʠʥʥʦʛʦ ʨʘʟʣʦʤʘ [5]. 

ɺ ʨʘʟʨʝʟʝ ʚʝʨʭʥʝʧʝʨʤʩʢʠʭ ʧʦʨʦʜ  ʩ ʚʫʣʢʘʥʠʯʝʩʢʠʤʠ ʜʘʡʢʘʤʠ, ʧʨʦʨʳʚʘʶʱʠʤʠ ʵʪʠ ʦʪʣʦʞʝʥʠʷ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʩʚʷʟʘʥʳ ʧʨʦʩʣʦʠ ʪʫʬʬʠʪʦʚ ʠ ʪʫʬʦʚ ʘʥʜʝʟʠʪʘ, ʘʥʜʝʟʠʜʘʮʠʪʘ ʠ ʜʘʮʠʪʘ, ʯʘʩʪʦ ʦʙʨʘʟʫʶʱʠʝ ʝʜʠʥʳʡ 

ʵʬʬʫʟʠʚʥʳʡ ʢʦʤʧʣʝʢʩ ʦʪʣʦʞʝʥʠʡ. ʕʪʦ ʥʘʚʦʜʠʪ ʥʘ ʤʳʩʣʴ ʦ ʜʣʠʪʝʣʴʥʦʡ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʵʨʫʧʪʠʚʥʦʛʦ ʘʧʧʘʨʘʪʘ, 

ʧʦʩʪʘʚʣʷʚʰʝʛʦ ʧʠʨʦʢʣʘʩʪʠʢʫ ʚ ʧʝʨʤʩʢʠʡ ʙʘʩʩʝʡʥ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ ʩʦʭʨʘʥʠʚʰʝʛʦ ʘʢʪʠʚʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ 

ʧʦʩʣʝʜʫʶʱʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʵʧʦʭ. 
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ʛʨʫʟʦʧʦʪʦʢʦʚ ʨʫʜʳ ʠ ʧʨʦʜʫʢʮʠʠ ʟʘ ʩʯʝʪ ʧʨʠʙʣʠʞʝʥʠʷ ʠʭ ʢ ʦʩʥʦʚʥʳʤ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʤ ʠ ʧʦʪʨʝʙʣʷʶʱʠʤ 

ʧʨʝʜʧʨʠʷʪʠʷʤ. ɺ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʚʦʟʨʘʩʪʘʝʪ ʠʥʪʝʨʝʩ ʢ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ ʠ ʧʨʦʷʚʣʝʥʠʷʤ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʛʨʘʬʠʪʘ ʚ ʧʨʝʜʝʣʘʭ ʖʞʥʦʡ ʗʢʫʪʠʠ. 

ʇʨʦʷʚʣʝʥʠʝ ʛʨʘʬʠʪʘ ʏʝʙʝʨʝ ʨʘʩʧʦʣʦʞʝʥʦ ʚ 45 ʢʤ ʢ Cɺ ʦʪ ʅʘʜʝʞʜʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʚ 65 ʢʤ ʢ ɺ 

ʦʪ ʧʦʩ. ɹʦʣ.ʅʠʤʥʳʨ. ʀʟʫʯʝʥʠʝ ʛʨʘʬʠʪʩʦʜʝʨʞʘʱʠʭ ʧʦʨʦʜ ʧʨʦʚʝʜʝʥʦ ʧʦ ʢʝʨʥʫ ʩʢʚʘʞʠʥ, ʢʦʪʦʨʳʡ ʭʨʘʥʠʪʩʷ ʚ ʧʦʩ. 

ʂʘʥʢʫ, ʠ ʧʦ ʬʦʥʜʦʚʳʤ ʤʘʪʝʨʠʘʣʘʤ. ʇʨʦʷʚʣʝʥʠʝ ʏʝʙʝʨʝ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʚʦʩʪʦʯʥʦʤ ʢʨʳʣʝ ʅʠʞʥʝ-ʊʠʤʧʪʦʥʩʢʦʛʦ 

ʩʢʣʘʜʯʘʪʦʛʦ ʦʚʘʣʘ ʩʨʝʜʠ ʪʦʣʱ ʥʠʤʥʳʨʩʢʦʡ ʩʚʠʪʳ ʥʠʞʥʝʛʦ ʘʨʭʝʷ. 

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʪʠʧʦʚ ʛʨʘʬʠʪʩʦʜʝʨʞʘʱʠʭ ʧʦʨʦʜ ʠʟʫʯʘʣʩʷ ʧʘʨʘʛʝʥʝʟʠʩ ʧʦʨʦʜ ʥʘ ʧʨʦʷʚʣʝʥʠʠ, 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʠʥʝʨʘʣʦʚ ʠ ʩʦʙʩʪʚʝʥʥʦ ʩʘʤ ʛʨʘʬʠʪ. ɺʳʜʝʣʝʥʥʳʝ ʪʠʧʳ ʧʦʨʦʜ ʚ ʢʘʢʦʡ-

ʪʦ ʤʝʨʝ ʫʩʣʦʚʥʳʝ, ʧʦʩʢʦʣʴʢʫ ʤʝʞʜʫ ʥʠʤʠ ʩʫʱʝʩʪʚʫʶʪ ʧʝʨʝʭʦʜʥʳʝ ʨʘʟʥʦʩʪʠ, ʦʜʥʘʢʦ ʧʦʨʦʜʳ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʢʦʥʪʘʢʪʝ ʩ ʧʦʨʦʜʘʤʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. ʇʨʠ ʦʧʨʦʙʦʚʘʥʠʠ ʨʫʜʥʳʭ ʪʝʣ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʫʜʘʝʪʩʷ ʦʪʜʝʣʠʪʴ ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ ʧʨʠʨʦʜʥʳʝ ʪʠʧʳ ʛʨʘʬʠʪʩʦʜʝʨʞʘʱʠʭ ʧʦʨʦʜ. ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʘʱʝ ʚʩʝ ʵʪʠ ʧʨʠʨʦʜʥʳʝ ʪʠʧʳ ʛʨʘʬʠʪʩʦʜʝʨʞʘʱʠʭ ʧʦʨʦʜ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʦʜʥʦʤ ʨʫʜʥʦʤ ʪʝʣʝ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ, ʛʜʝ ʧʝʨʠʬʝʨʠʷ ʨʫʜʥʳʭ ʪʝʣ ʩʣʦʞʝʥʘ ʙʝʜʥʳʤʠ ʛʨʘʬʠʪʦʥʦʩʥʳʤʠ ʧʦʨʦʜʘʤʠ. ʇʦʩʣʝʜʥʠʝ 

ʤʦʛʫʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʳ ʦʪʜʝʣʴʥʦ ʦʪ ʜʨʫʛʠʭ ʪʠʧʦʚ ʛʨʘʬʠʪʩʦʜʝʨʞʘʱʠʭ ʧʦʨʦʜ. 



 

 

84

 

 

ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʛʨʘʬʠʪʩʦʜʝʨʞʘʱʠʭ ʧʦʨʦʜ ʧʨʦʷʚʣʝʥʠʷ ʏʝʙʝʨʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʤʧʣʝʢʩ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʦʧʪʠʯʝʩʢʫʶ ʤʠʢʨʦʩʢʦʧʠʶ, ʭʠʤʠʯʝʩʢʠʡ, ʪʝʨʤʠʯʝʩʢʠʡ, 

ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʡ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʨʝʥʪʛʝʥʦʛʨʘʬʠʯʝʩʢʠʡ, ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʠ ʪʝʨʤʦʤʘʛʥʠʪʥʳʡ 

ʘʥʘʣʠʟʳ. ʉʫʤʤʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʛʨʘʬʠʪʩʦʜʝʨʞʘʱʠʤ ʧʦʨʦʜʘʤ ʧʨʦʷʚʣʝʥʠʷ ʏʝʙʝʨʝ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪ ʠʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ 

ʛʨʘʬʠʪʩʦʜʝʨʞʘʱʠʭ ʧʦʨʦʜ ʥʘ ʧʨʦʷʚʣʝʥʠʠ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳʡ. ʇʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʩʦʩʪʘʚʘ ʚʳʜʝʣʝʥʳ ʪʨʠ 

ʪʠʧʘ ʧʦʨʦʜ, ʩʦʜʝʨʞʘʱʠʝ ʨʘʟʣʠʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʨʘʬʠʪʘ, ʩʫʣʴʬʠʜʦʚ: ʛʨʘʬʠʪʦʥʦʩʥʳʝ ʙʠʦʪʠʪʦʚʳʝ ʧʣʘʛʠʦʛʥʝʡʩʳ, 

ʛʨʘʬʠʪʩʦʜʝʨʞʘʱʠʝ ʙʠʦʪʠʪʦʚʳʝ ʛʥʝʡʩʳ, ʛʨʘʬʠʪʠʩʪʳʝ ʠ ʛʨʘʬʠʪʩʦʜʝʨʞʘʱʠʝ ʤʝʪʘʩʦʤʘʪʠʪʳ. 

ɼʣʷ ʧʝʨʚʦʛʦ ʪʠʧʘ ʛʨʘʬʠʪʦʥʦʩʥʳʭ ʙʠʦʪʠʪʦʚʳʭ ʧʣʘʛʠʦʛʥʝʡʩʦʚ ʭʘʨʘʢʪʝʨʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʨʝʣʠʢʪʦʚʦʛʦ 

ʧʠʨʦʢʩʝʥʘ, ʩʫʣʴʬʠʜʦʚ ʥʝ ʙʦʣʝʝ 3 %, ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʢʠʩʠ ʢʨʝʤʥʠʷ, ʦʢʠʩʠ ʘʣʶʤʠʥʠʷ. ɺ ʩʦʩʪʘʚʝ ʧʦʨʦʜ 

ʧʨʝʦʙʣʘʜʘʶʪ ʧʣʘʛʠʦʢʣʘʟ, ʢʚʘʨʮ ʠ ʙʠʦʪʠʪ. ʉʦʜʝʨʞʘʥʠʝ ʛʨʘʬʠʪʘ ʚ ʧʦʨʦʜʘʭ ʢʦʣʝʙʣʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 1é2 %. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʧʦ ʪʝʨʤʦʘʥʘʣʠʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʥʘʙʣʶʜʘʝʪʩʷ ʪʨʠ ʤʘʢʩʠʤʫʤʘ ʵʬʬʝʢʪʘ ʦʢʠʩʣʝʥʠʷ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʩʫʪʩʪʚʠʶ ʪʨʝʭ ʩʪʨʫʢʪʫʨʥʳʭ ʬʦʨʤ ʛʨʘʬʠʪʘ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʬʦʨʤʘ ʛʨʘʬʠʪʘ ʚ ʧʦʨʦʜʘʭ ʧʦ 

ʜʘʥʥʳʤ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʧʣʘʩʪʠʥʯʘʪʘʷ, ʢʣʠʥʦʚʠʜʥʘʷ, ʨʝʜʢʦ ʭʣʦʧʴʝʚʠʜʥʘʷ, ʨʘʟʤʝʨʥʦʩʪʴ ʛʨʘʬʠʪʦʚʳʭ 

ʠʥʜʠʚʠʜʦʚ ʩʦʩʪʘʚʣʷʝʪ 0,5é6 ʤʢʤ. ʆʥʠ ʦʙʨʘʟʫʶʪ ʪʘʙʣʠʪʯʘʪʳʝ, ʠʥʦʛʜʘ ʩʧʫʪʘʥʥʦ-ʚʦʣʦʢʥʠʩʪʳʝ ʘʛʨʝʛʘʪʳ. 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʪʝʨʤʦʤʘʛʥʠʪʥʳʤ ʘʥʘʣʠʟʦʤ ʚ ʧʦʨʦʜʘʭ ʬʠʢʩʠʨʫʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʝʢʩʘʛʦʥʘʣʴʥʳʡ 

ʧʠʨʨʦʪʠʥ, ʤʘʛʥʝʪʠʪ, ʨʝʞʝ ʧʠʨʠʪ. ʉʫʣʴʬʠʜʳ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʧʦʨʦʜʝ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʦʙʨʘʟʫʷ ʮʝʧʦʯʢʠ, ʠ ʯʘʱʝ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʫʯʘʩʪʢʘʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʠʦʪʠʪʘ ʠ ʛʨʘʬʠʪʘ. ʉ ʧʦʩʣʝʜʥʠʤ ʧʠʨʨʦʪʠʥ ʦʙʨʘʟʫʝʪ ʩʨʦʩʪʢʠ. ʇʠʨʠʪ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʧʠʨʨʦʪʠʥʝ ʚ ʚʠʜʝ ʵʤʫʣʴʩʠʦʥʥʳʭ ʚʳʜʝʣʝʥʠʡ ʚ ʢʨʫʧʥʳʭ ʘʛʨʝʛʘʪʘʭ. ʕʪʠ ʧʦʨʦʜʳ ʥʝ ʷʚʣʷʶʪʩʷ 

ʛʨʘʬʠʪʦʚʳʤʠ ʨʫʜʘʤʠ ʠʟ-ʟʘ ʥʠʟʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ ʛʨʘʬʠʪʘ. 

ɺʪʦʨʦʡ ʪʠʧ ʛʨʘʬʠʪʩʦʜʝʨʞʘʱʠʭ ʙʠʦʪʠʪʦʚʳʭ ʢʘʪʘʢʣʘʟʠʨʦʚʘʥʥʳʭ ʠ ʦʢʚʘʨʮʦʚʘʥʥʳʭ ʧʣʘʛʠʦʛʥʝʡʩʦʚ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʣʴʬʠʜʦʚ 3é7 % ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʠʨʦʢʩʝʥʘ ʚ 

ʧʦʨʦʜʘʭ, ʧʨʝʦʙʣʘʜʘʝʪ ʧʣʘʛʠʦʢʣʘʟ, ʧʦʷʚʣʷʝʪʩʷ ʢʘʣʠʝʚʳʡ ʧʦʣʝʚʦʡ ʰʧʘʪ ʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʢʚʘʨʮ. ʉʦʜʝʨʞʘʥʠʝ 

ʦʪʜʝʣʴʥʳʭ ʤʠʥʝʨʘʣʦʚ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜ ʠʟʤʝʥʷʪʁʩʷ ʚ ʰʠʨʦʢʦʤ ʠʥʪʝʨʚʘʣʝ. ʉʦʜʝʨʞʘʥʠʝ ʛʨʘʬʠʪʘ 

ʠʟʤʝʥʷʝʪʩʷ ʦʪ 4é5% ʜʦ 25é35 %. ʉʦʜʝʨʞʘʥʠʝ ʛʨʘʬʠʪʘ ʠ ʩʫʣʴʬʠʜʦʚ ʚ ʮʝʣʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ 

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʡ ʠʟʤʝʥʝʥʥʦʩʪʠ ʧʦʨʦʜʳ. ʆʪʤʝʯʘʝʪʩʷ ʪʝʩʥʦʝ ʚʟʘʠʤʦʧʨʦʨʘʩʪʘʥʠʝ ʛʨʘʬʠʪʘ ʠ ʧʠʨʨʦʪʠʥʘ. ɹʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʠʨʨʦʪʠʥʘ ʧʨʠʫʨʦʯʝʥʦ ʢ ʢʚʘʨʮ-ʧʣʘʛʠʦʢʣʘʟʦʚʳʤ ʧʦʣʦʩʢʘʤ. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʪʝʨʤʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ 

ʬʠʢʩʠʨʫʝʪʩʷ ʜʚʘ ʤʘʢʩʠʤʫʤʘ ʵʬʬʝʢʪʘ ʦʢʠʩʣʝʥʠʷ. ʈʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʨʦʤʙʦʵʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʛʨʘʬʠʪʘ R 28é33 %. ʇʦʜ ʵʣʝʢʪʨʦʥʥʳʤ ʤʠʢʨʦʩʢʦʧʦʤ ʦʙʥʘʨʫʞʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʧʣʘʩʪʠʥʯʘʪʳʝ, ʢʣʠʥʦʚʠʜʥʳʝ ʬʦʨʤʳ ʛʨʘʬʠʪʘ ʨʘʟʤʝʨʦʤ ʜʦ 15 ʤʢʤ. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʥʘʨʫʞʝʥʳ ʝʜʠʥʠʯʥʳʝ ʬʦʨʤʳ 

ʛʨʘʬʠʪʘ ʚ ʚʠʜʝ ʪʨʫʙʦʢ. ʉʫʣʴʬʠʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʦʥʦʢʣʠʥʥʳʤ ʧʠʨʨʦʪʠʥʦʤ ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ 

ʤʝʣʢʠʤʠ ʵʤʫʣʴʩʠʦʥʥʳʤʠ ʚʳʜʝʣʝʥʠʷʤʠ ʧʠʨʠʪʘ. 

ʊʨʝʪʠʡ ʪʠʧ ʛʨʘʬʠʪʩʦʜʝʨʞʘʱʠʭ ʠ ʛʨʘʬʠʪʠʩʪʳʭ ʢʚʘʨʮ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʩ ʩʫʣʴʬʠʜʘʤʠ 

ʙʦʣʝʝ 10% ʦʪʣʠʯʘʝʪʩʷ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʪʝʤʥʦʮʚʝʪʥʳʭ ʤʠʥʝʨʘʣʦʚ (ʙʠʦʪʠʪʘ), ʦʪʩʫʪʩʪʚʠʝʤ ʧʠʨʦʢʩʝʥʘ. ʇʦ 

ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʚ ʧʦʨʦʜʘʭ ʦʪʤʝʯʘʝʪʩʷ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʢʠʩʠ ʢʨʝʤʥʠʷ ʠ ʘʣʶʤʠʥʠʷ ʧʨʠ ʚʳʩʦʢʦʤ 

ʩʦʜʝʨʞʘʥʠʠ ʦʢʠʩʠ ʞʝʣʝʟʘ ʠ ʩʝʨʳ. ɺ ʩʦʩʪʘʚʝ ʧʦʨʦʜ ʧʨʝʦʙʣʘʜʘʶʪ ʢʚʘʨʮ, ʛʨʘʬʠʪ, ʙʠʦʪʠʪ. ʂʦʣʠʯʝʩʪʚʦ ʛʨʘʬʠʪʘ ʚ 

ʧʦʨʦʜʘʭ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 3é5 % ʜʦ 25é30 %. ɻʨʘʬʠʪ ʚ ʵʪʠʭ ʨʫʜʘʭ ʧʨʝʜʩʪʘʚʣʝʥ ʜʚʫʤʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʪʠʧʘʤʠ: 

ʢʨʫʧʥʦʯʝʰʫʡʯʘʪʳʤ ʠ ʤʝʣʢʦʯʝʰʫʡʯʘʪʳʤ, çʘʛʨʝʛʘʪʦʧʦʜʦʙʥʳʤè. ʉʫʣʴʬʠʜʳ ʚ ʨʫʜʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʠʨʨʦʪʠʥʦʤ ʠ 

ʥʘʭʦʜʷʪʩʷ ʚ ʪʝʩʥʦʤ ʩʨʘʩʪʘʥʠʠ ʩ ʛʨʘʬʠʪʦʤ, ʯʪʦ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʤʘʣʦʟʦʣʴʥʳʭ 

ʢʦʥʮʝʥʪʨʘʪʦʚ ʛʨʘʬʠʪʘ. ɺʳʜʝʣʝʥʠʷ ʧʠʨʨʦʪʠʥʘ ʠʤʝʶʪ ʥʝʧʨʘʚʠʣʴʥʫʶ ʬʦʨʤʫ, ʨʘʟʤʝʨ ʜʦ 10é20 ʤʤ, ʯʘʩʪʦ ʚ 

ʩʨʦʩʪʢʘʭ ʩ ʛʨʘʬʠʪʦʤ. ʇʦ ʜʘʥʥʳʤ ɼʊʄɸ ʧʠʨʨʦʪʠʥ ʧʨʝʦʙʣʘʜʘʝʪ ʤʦʥʦʢʣʠʥʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ. ʄʠʢʨʦʪʨʝʱʠʥʢʠ ʚ 

ʧʦʨʦʜʝ çʟʘʣʝʯʝʥʳè ʧʠʨʨʦʪʠʥʦʤ. ʏʝʰʫʡʢʠ ʛʨʘʬʠʪʘ ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ ʧʠʨʨʦʪʠʥʦʤ ʯʘʩʪʦ ʠʟʦʛʥʫʪʳʝ ʠʣʠ ʩʣʦʤʘʥʥʳʝ. 

ɺ ʘʛʨʝʛʘʪʘʭ ʛʨʘʬʠʪʘ ʦʙʥʘʨʫʞʝʥʳ ʥʠʪʝʚʠʜʥʳʝ ʚʢʣʶʯʝʥʠʷ ʧʠʨʨʦʪʠʥʘ. ʈʝʞʝ ʧʠʨʨʦʪʠʥ ʧʨʝʜʩʪʘʚʣʝʥ ʥʠʪʝʚʠʜʥʳʤʠ 

ʩʧʫʪʘʥʥʳʤʠ ʘʛʨʝʛʘʪʘʤʠ (çʩʠʪʦʚʠʜʥʳʤʠè), ʧʦʢʨʳʚʘʶʱʠʤʠ ʛʨʘʬʠʪ. ʇʦʩʣʝʜʥʠʡ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪ ʯʝʰʫʡʯʘʪʦʛʦ 

ʦʙʣʠʢʘ ï ʵʪʦ ʩʧʣʦʰʥʘʷ ʤʘʩʩʘ. ʇʨʠ ʚʳʩʦʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʛʨʘʬʠʪʘ ʚ ʧʦʨʦʜʘʭ (ʙʦʣʝʝ 20 %) ʤʘʢʩʠʤʫʤʳ ʵʬʬʝʢʪʦʚ 

ʦʢʠʩʣʝʥʠʷ ʥʝ ʥʘʙʣʶʜʘʶʪʩʷ, ʯʪʦ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦ ʨʘʚʝʥʩʪʚʝ ʩʦʜʝʨʞʘʥʠʡ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʛʨʘʬʠʪʘ ʚ ʧʦʨʦʜʘʭ. 

ʇʦʜ ʵʣʝʢʪʨʦʥʥʳʤ ʤʠʢʨʦʩʢʦʧʦʤ ʦʙʥʘʨʫʞʝʥʳ ʚʩʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ ʛʨʘʬʠʪʦʚ, ʢʨʦʤʝ ʭʣʦʧʴʝʚʠʜʥʦʡ. 

ʈʘʟʤʝʨʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʬʦʨʤ ʜʦ 20 ʤʢʤ, ʦʜʥʘʢʦ, ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʝʦʙʣʘʜʘʶʪ ʘʛʨʝʛʘʪʳ 

ʛʨʘʬʠʪʦʚʳʝ ʩ ʨʘʟʣʠʯʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʤʝʣʢʠʤʠ ʯʝʰʫʡʢʘʤʠ. 

ʇʦ ʜʘʥʥʳʤ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʛʨʘʬʠʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʩʦʚʝʨʰʝʥʩʪʚʘ ʩʪʨʫʢʪʫʨʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʚʫʭʩʣʦʡʥʦʛʦ ʛʝʢʩʘʛʦʥʘʣʴʥʦʛʦ ʧʦʣʠʪʠʧʘ 2ʅ. ɼʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ 

ʩʪʨʫʢʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʘʬʠʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʛʨʘʬʠʪʩʦʜʝʨʞʘʱʠʭ ʧʦʨʦʜ ʠ ʦʩʦʙʝʥʥʦʩʪʷʭ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʨʘʬʠʪʘ ʚ ʦʪʜʝʣʴʥʳʭ ʧʨʦʙʘʭ. ɺʦ ʚʩʝʭ ʧʨʦʙʘʭ 

ʦʪʤʝʯʘʝʪʩʷ ʥʘʣʠʯʠʝ ʨʦʤʙʦʵʜʨʠʯʝʩʢʦʛʦ ʧʦʣʠʪʠʧʘ 3R. ʇʦ ʵʪʦʤʫ ʧʘʨʘʤʝʪʨʫ ʛʨʘʬʠʪʳ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʩʨʝʜʥʝʡ ʠ 

ʥʠʟʢʦʡ ʩʪʘʜʠʠ ʤʝʪʘʤʦʨʬʠʟʤʘ. ʂʘʢʦʡ-ʣʠʙʦ ʯʝʪʢʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʩʦʜʝʨʞʘʥʠʷ ʨʦʤʙʦʵʜʨʠʯʝʩʢʦʡ ʬʘʟʳ R ʩ ʩʦʩʪʘʚʦʤ 

ʛʨʘʬʠʪʩʦʜʝʨʞʘʱʠʭ ʧʦʨʦʜ ʥʝ ʦʪʤʝʯʘʝʪʩʷ, ʭʦʪʷ ʪʝʥʜʝʥʮʠʷ ʝʝ ʙʦʣʴʰʠʭ ʩʦʜʝʨʞʘʥʠʡ (R = 28é33 %) ʚʠʜʥʘ ʜʣʷ 

ʛʨʘʬʠʪʩʦʜʝʨʞʘʱʠʭ ʧʣʘʛʠʦʩʣʘʥʮʝʚ, ʘ ʙʦʣʝʝ ʥʠʟʢʠʭ (R=15é17 %) ʜʣʷ ʛʨʘʬʠʪʦʚ ʠʟ ʤʝʪʘʩʦʤʘʪʠʪʦʚ. 

ɺʳʜʝʣʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʪʠʧʦʚ ʨʫʜ ʧʦʟʚʦʣʠʪ ʨʘʟʨʘʙʦʪʘʪʴ ʪʘʢʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ ʦʙʦʛʘʱʝʥʠʷ, 

ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʘʜʘʧʪʠʨʦʚʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʤʠʥʝʨʘʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʛʨʘʬʠʪʩʦʜʝʨʞʘʱʠʭ ʧʦʨʦʜ. 

 

 

 

 



 

 

85 

 
ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ, ʇɽʊʈʆɻʈɸʌʀʗ 

ʇʃɸʅɽʊɸʈʅʓɽ ɹʀʆʊʀʏɽʉʂʀɽ ʂʈʀɿʀʉʓ ʂɸʂ ʈɽɿʋʃʔʊɸʊ ɻɽʆʍʀʄʀʏɽʉʂʀʍ 
ʀʅɺɽʈʉʀʁ 

ɽ.ɽ. ɹʘʨʘʙʘʰʝʚʘ, ɺ.ɸ. ʇʣʦʪʥʠʢʦʚʘ 
ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʏʠʪʘ, ʈʦʩʩʠʷ 

ʆʜʥʦʡ ʠʟ ʢʨʫʧʥʳʭ ʧʨʦʙʣʝʤ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ, ʦʙʱʝʡ ʜʣʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʷʚʣʷʝʪʩʷ 

ʚʳʷʩʥʝʥʠʝ ʧʨʠʯʠʥ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʳʟʳʚʘʶʱʠʭ ʤʘʩʩʦʚʳʝ ʚʳʤʠʨʘʥʠʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʦʙʥʦʚʣʝʥʠʷ ʩʦʩʪʘʚʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʠʨʘ. ɿʘ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʥʘʰʝʡ ʧʣʘʥʝʪʳ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 

ʥʝʩʢʦʣʴʢʦ (ʜʦ ʧʝʨʚʦʛʦ ʜʝʩʷʪʢʘ) ʛʣʦʙʘʣʴʥʳʭ ʙʠʦʪʠʯʝʩʢʠʭ ʢʨʠʟʠʩʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʤʝʩʪʦ ʥʘ ʨʫʙʝʞʝ ʚʝʥʜʘ ʠ 

ʢʝʤʙʨʠʷ, ʦʨʜʦʚʠʢʘ ʠ ʩʠʣʫʨʘ, ʧʝʨʤʠ ʠ ʪʨʠʘʩʘ, ʪʨʠʘʩʘ ʠ ʶʨʳ, ʤʝʣʘ ʠ ʧʘʣʝʦʛʝʥʘ. ɺ ʢʦʥʮʝ ʚʝʥʜʘ ʧʝʨʚʘʷ ʚ ʠʩʪʦʨʠʠ 

ɿʝʤʣʠ ʙʠʦʪʘ ʤʷʛʢʦʪʝʣʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʩʤʝʥʠʣʘʩʴ ʥʦʚʦʡ ʬʘʫʥʦʡ, ʦʙʣʘʜʘʚʰʝʡ ʤʠʥʝʨʘʣʴʥʳʤ ʩʢʝʣʝʪʦʤ. ʅʘ 

ʨʫʙʝʞʝ ʧʝʨʤʠ ʠ ʪʨʠʘʩʘ ʧʨʦʠʟʦʰʣʦ ʩʘʤʦʝ ʩʫʱʝʩʪʚʝʥʥʦʝ (ʥʘ 85 %) ʦʙʥʦʚʣʝʥʠʝ ʤʦʨʩʢʠʭ ʦʨʛʘʥʠʟʤʦʚ, ʥʘ ʨʫʙʝʞʝ 

ʤʝʣʘ ʠ ʧʘʣʝʦʛʝʥʘ ʧʦʛʠʙʣʠ ʜʠʥʦʟʘʚʨʳ, ʛʦʩʧʦʜʩʪʚʦʚʘʚʰʠʝ ʥʘ ɿʝʤʣʝ ʙʦʣʝʝ 150 ʤʣʥ ʣʝʪ. ʇʨʠ ʵʪʦʤ, ʣʶʙʦʝ 

ʧʣʘʥʝʪʘʨʥʦʝ ʚʳʤʠʨʘʥʠʝ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʥʝ ʤʝʥʝʝ ʤʘʩʩʦʚʳʤ ʦʙʥʦʚʣʝʥʠʝʤ ʙʠʦʪʳ. ʇʦʩʣʝ ʛʠʙʝʣʠ ʜʨʝʚʥʠʭ 

ʟʝʤʥʦʚʦʜʥʳʭ ʠ ʧʨʝʩʤʳʢʘʶʱʠʭʩʷ ʥʘ ʨʫʙʝʞʝ ʪʨʠʘʩʘ ʠ ʶʨʳ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʥʠʰʫ ʟʘʥʷʣʠ ʜʠʥʦʟʘʚʨʳ, ʘ 

ʚʳʤʠʨʘʥʠʝ ʜʠʥʦʟʘʚʨʦʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚʦʩʭʦʞʜʝʥʠʶ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʫʩʪʘʥʦʚʣʝʥʠʶ ʠʭ ʛʦʩʧʦʜʩʪʚʘ ʚ ʢʘʡʥʦʟʦʝ. 

ɺʩʝ ʵʧʦʭʠ ʚʳʤʠʨʘʥʠʷ ʦʪʤʝʯʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʚʘʨʠʘʮʠʷʤʠ ʦʪʥʦʰʝʥʠʡ ʠʟʦʪʦʧʦʚ ʢʠʩʣʦʨʦʜʘ, ʫʛʣʝʨʦʜʘ, 

ʩʪʨʦʥʮʠʷ, ʫʨʘʥʘ ʠ ʩʝʨʳ ʚ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜʘʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʨʝʤʝʥʠ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʠʟʤʝʥʝʥʠʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, ʥʦ ʥʝ ʨʝʟʢʠʭ ʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ, ʘ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ. 

ɺ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʦʚ (ʛʠʧʦʪʝʟ), ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʤʘʩʩʦʚʦʩʪʴ ʚʳʤʠʨʘʥʠʷ, ʚʳʜʚʠʛʘʶʪʩʷ 

ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ɿʝʤʣʝʡ ʢʨʫʧʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʪʝʣ (ʘʩʪʝʨʦʠʜʦʚ ʠʣʠ ʢʦʤʝʪ), ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʚʫʣʢʘʥʠʯʝʩʢʠʝ 

ʠʟʚʝʨʞʝʥʠʷ, ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʜʣʠʪʝʣʴʥʦʝ ʟʘʪʝʤʥʝʥʠʝ ʠ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ʘʪʤʦʩʬʝʨʳ, 

ʛʣʦʙʘʣʴʥʳʝ ʩʤʝʥʳ ʢʣʠʤʘʪʘ. 

ʆʜʥʘʢʦ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʤʘʩʩʦʚʳʭ ʚʳʤʠʨʘʥʠʡ ʠ ʚʝʣʠʢʠʭ ʦʙʥʦʚʣʝʥʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʤʠʨʘ ʚ ʠʩʪʦʨʠʠ ɿʝʤʣʠ ʥʝʦʙʭʦʜʠʤʦ ʩʯʠʪʘʪʴ ʠʤʝʥʥʦ ʩʦʚʤʝʩʪʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʠʤʧʘʢʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ɿʝʤʣʶ 

ʢʦʩʤʠʯʝʩʢʠʭ ʪʝʣ ï ʢʨʫʧʥʳʭ ʤʝʪʝʦʨʠʪʦʚ, ʘʩʪʝʨʦʠʜʦʚ, ʢʦʤʝʪ, ʧʦʨʦʜʠʚʰʝʛʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʘʢʪʠʚʥʳʝ ʤʘʥʪʠʡʥʳʝ 

ʧʣʶʤʳ ʚ ʚʠʜʝ ʤʦʱʥʳʭ ʠʟʚʝʨʞʝʥʠʡ ʧʣʘʪʦʙʘʟʘʣʴʪʦʚ ʠ ʨʦʜʩʪʚʝʥʥʳʭ ʠʤ ʤʘʛʤʘʪʠʪʦʚ. ʇʦʜʲʝʤʫ ʧʣʶʤʦʚʳʭ 

ʨʘʩʧʣʘʚʦʚ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʨʘʟʨʳʚʳ ʠ ʨʘʟʣʦʤʳ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʣʠʪʦʩʬʝʨʝ. 

ʇʦʚʪʦʨʷʚʰʠʝʩʷ ʚ ʧʨʦʪʝʨʦʟʦʝ ʠ ʬʘʥʝʨʦʟʦʝ ʩ ʮʠʢʣʠʯʥʦʩʪʴʶ ~30 ʤʣʥ ʣʝʪ ʙʠʦʩʬʝʨʥʳʝ ʢʨʠʟʠʩʳ ʠ ʵʧʦʭʠ 

ʘʢʪʠʚʠʟʘʮʠʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʟʘʨʘʞʝʥʠʝʤ ʚʦʜ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʫʨʘʥʦʤ ʠ ʜʨʫʛʠʤʠ 

ʨʝʜʢʠʤʠ ʠ ʤʫʪʘʛʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ [1], ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʚʳʟʳʚʘʣʠ ʤʘʩʩʦʚʳʝ ʚʳʤʠʨʘʥʠʷ ʙʠʦʪʳ ʠ ʧʦʩʣʝʜʫʶʱʠʝ 

ʦʙʥʦʚʣʝʥʠʷ ʝʝ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʨʦʣʴ ʚ ʙʠʦʪʠʯʝʩʢʦʤ ʢʘʪʘʩʪʨʦʬʠʟʤʝ ʦʪʚʦʜʠʪʩʷ ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʠʥʚʝʨʩʠʷʤ ʚ ʚʠʜʝ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʨʠʚʥʦʩʘ ʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʙʠʦʪʫ, ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ï ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʠ ʧʦʩʪʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʚʳʜʝʣʝʥʠʷ ʩʝʨʥʠʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʪʷʞʝʣʳʭ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʝʪʘʣʣʦʚ, ʚʦʜʦʨʦʜʘ ʠ ʛʝʣʠʷ ʚ ʧʨʦʮʝʩʩʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʧʨʠʚʥʦʩʘ ʢʦʩʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʠʟʣʫʯʝʥʠʷ ʧʨʠ ʚʩʧʳʰʢʘʭ ʙʣʠʟʢʠʭ ʩʚʝʨʭʥʦʚʳʭ ʟʚʝʟʜ, 

ʢʦʩʤʠʯʝʩʢʠʭ ʛʘʤʤʘ-ʚʩʧʣʝʩʢʦʚ, ʧʘʜʝʥʠʡ ʥʘ ɿʝʤʣʶ ʘʩʪʝʨʦʠʜʦʚ. 

ɹʠʦʪʘ, ʙʫʜʫʯʠ ʮʝʣʦʩʪʥʦʡ ʩʠʩʪʝʤʦʡ, ʧʨʦʭʦʜʠʪ ʦʧʨʝʜʝʣʝʥʥʳʝ çʚʦʟʨʘʩʪʥʳʝè ʧʝʨʠʦʜʳ ï ʩʪʘʜʠʠ ʨʦʩʪʘ, 

ʨʘʩʮʚʝʪʘ ʠ ʫʧʘʜʢʘ. ɼʦʩʪʠʛʥʫʚ ʩʪʘʜʠʠ ʫʧʘʜʢʘ, ʪʘʢʩʦʥ ʩʪʘʥʦʚʠʪʩʷ ʥʝʫʩʪʦʡʯʠʚʳʤ ʠ ʣʶʙʦʝ ʚʥʝʰʥʝʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʠʥʚʝʨʩʠʷ, ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʝʛʦ ʚʳʤʠʨʘʥʠʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʝʡʩʪʚʠʷ ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʠʥʚʝʨʩʠʠ ʥʘ ʧʨʠʤʝʨʝ ʦʪʜʝʣʴʥʳʭ ʙʠʦʪʠʯʝʩʢʠʭ ʢʨʠʟʠʩʦʚ. 

ɻʚʘʜʝʣʫʧʩʢʦʝ ʚʳʤʠʨʘʥʠʝ ʧʨʦʠʟʦʰʣʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʠʥʚʝʨʩʠʠ ʛʨʘʥʜʠʦʟʥʦʛʦ ʧʦ ʩʚʦʠʤ 

ʤʘʩʰʪʘʙʘʤ ʠʟʚʝʨʞʝʥʠʷ ʚ ʢʦʥʮʝ ʩʨʝʜʥʝʡ ʧʝʨʤʠ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 260 ʤʣʥ ʣʝʪ ʥʘʟʘʜ. ɹʦʣʝʝ 500 ʪʳʩ. ʢʤ3 ʣʘʚʳ 

ʧʦʢʨʳʣʠ ʧʣʦʱʘʜʴ ʩʚʳʰʝ 100 ʪʳʩ ʢʤ2. ʀʟʚʝʨʞʝʥʠʝ ʟʘʭʚʘʪʠʣʦ ʩʫʰʫ ʠ ʯʘʩʪʴ ʤʝʣʢʦʚʦʜʴʷ ʧʝʨʤʩʢʦʛʦ ʤʦʨʷ. ɺ 

ʦʪʣʦʞʝʥʠʷʭ, ʥʘʢʘʧʣʠʚʘʚʰʠʭʩʷ ʧʦʩʣʝ ʠʟʚʝʨʞʝʥʠʷ, ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʪʘʣʦ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠ ʤʝʥʴʰʝ. ʈʝʟʢʦ 

ʠʟʤʝʥʠʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʠʟʦʪʦʧʦʚ ʫʛʣʝʨʦʜʘ. ʆʩʥʦʚʥʦʡ ʞʝ ʧʨʠʯʠʥʦʡ ɻʚʘʜʝʣʫʧʩʢʦʛʦ ʚʳʤʠʨʘʥʠʷ ʷʚʠʣʦʩʴ ʥʝ 

ʛʨʘʥʜʠʦʟʥʦʝ ʠʟʚʝʨʞʝʥʠʝ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʂʠʪʘʷ, ʘ ʩʙʦʡ ʫʛʣʝʨʦʜʥʦʛʦ ʮʠʢʣʘ ʚ ʙʠʦʩʬʝʨʝ ʠʟ-ʟʘ ʚʫʣʢʘʥʠʯʝʩʢʦʡ 

ʠʥʚʝʨʩʠʠ. 

ʏʝʨʝʟ 10 ʤʣʥ ʣʝʪ (250 ʤʣʥ ʣʝʪ ʥʘʟʘʜ) ʧʨʦʠʩʭʦʜʠʪ ʝʱʝ ʦʜʥʦ ʙʦʣʝʝ ʛʠʛʘʥʪʩʢʦʝ ʚʳʤʠʨʘʥʠʝ ʥʘ ʛʨʘʥʠʮʝ 

ʧʝʨʤʠ ʠ ʪʨʠʘʩʘ, ʧʨʦʠʟʦʰʝʜʰʝʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʩʧʳʰʢʠ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ ʵʧʠʮʝʥʪʨʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʩʦʚʨʝʤʝʥʥʦʡ ʉʠʙʠʨʠ (ʪʨʘʧʧʦʚʳʡ ʚʫʣʢʘʥʠʟʤ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ). 

ɺʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʯʪʦ ʵʪʠ ʜʚʘ ʛʨʘʥʜʠʦʟʥʳʭ ʠʟʚʝʨʞʝʥʠʷ ʠʤʝʣʠ ʝʜʠʥʫʶ ʧʨʠʨʦʜʫ ʠ ʷʚʣʷʣʠʩʴ ʵʪʘʧʘʤʠ 

ʛʠʛʘʥʪʩʢʠʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʥʚʝʨʩʠʡ ʚ ʮʝʧʠ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ɿʝʤʣʠ. ʀʟʤʝʥʠʚʰʘʷʩʷ ʧʦʩʣʝ 

ɻʚʘʜʝʣʫʧʩʢʦʡ ʠʥʚʝʨʩʠʠ ʧʘʣʝʦʟʦʡʩʢʘʷ ʙʠʦʪʘ ʥʝ ʚʳʜʝʨʞʘʣʘ ʚʪʦʨʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʢʘʪʘʩʪʨʦʬʳ ʚ ʢʦʥʮʝ ʧʝʨʤʠ. ʅʘ 

ʝʝ ʤʝʩʪʝ ʧʦʩʪʝʧʝʥʥʦ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʥʦʚʘʷ, ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʶʱʘʷʩʷ, ʙʠʦʪʘ ʤʝʟʦʟʦʡʩʢʦʛʦ ʧʝʨʠʦʜʘ. 

ʉʣʝʜʫʶʱʠʤ ʛʣʦʙʘʣʴʥʳʤ ʢʨʠʟʠʩʦʤ ʩʪʘʣʦ ʚʳʤʠʨʘʥʠʝ ʢʦʥʮʘ ʧʦʟʜʥʝʛʦ ʪʨʠʘʩʘ, ʧʨʦʠʟʦʰʝʜʰʝʝ ʦʢʦʣʦ 200 

ʤʣʥ ʣʝʪ ʥʘʟʘʜ, ʚʩʢʦʨʝ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʜʠʥʦʟʘʚʨʦʚ ʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʭ ʧʨʠʯʠʥ ʧʦʟʜʥʝʪʨʠʘʩʦʚʦʛʦ ʚʳʤʠʨʘʥʠʷ ʩʯʠʪʘʝʪʩʷ ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ. 

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢ ʢʦʥʮʫ ʪʨʠʘʩʘ ʙʳʣʘ ʥʘ 7Áʉ ʚʳʰʝ ʥʳʥʝʰʥʝʡ. ʇʦʪʝʧʣʝʥʠʝ ʩʚʷʟʳʚʘʶʪ ʩ 

ʨʦʩʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʝ, ʢʦʪʦʨʳʡ ʚʳʜʝʣʷʣʩʷ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʠʟ ʤʘʥʪʠʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʢʦʣʘ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʘ ʇʘʥʛʝʷ. ʇʦ ʢʨʘʷʤ ʙʫʜʫʱʝʛʦ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ ʚ ʵʪʦ ʚʨʝʤʷ 

ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʦʛʨʦʤʥʳʝ ʧʦʣʷ ʚʳʪʝʢʘʶʱʠʭ ʠʟ ʥʝʜʨ ʙʘʟʘʣʴʪʦʚ. ɺʩʝ ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʚʳʤʠʨʘʥʠʶ ʤʥʦʛʠʭ ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʉʫʱʝʩʪʚʫʶʪ ʤʥʝʥʠʷ, ʯʪʦ ʧʦʩʪʝʧʝʥʥʦʝ ʧʦʪʝʧʣʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʠʥʚʝʨʩʠʝʡ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʤʦʛʣʦ ʙʳʪʴ 

ʚʘʞʥʦʡ, ʥʦ ʥʝ ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʢʨʠʟʠʩʘ. ɺʝʨʦʷʪʥʦ, ʧʨʦʠʟʦʰʝʣ ʨʷʜ ʚʥʝʟʘʧʥʳʭ ʩʦʙʳʪʠʡ, ʫʩʢʦʨʠʚʰʠʭ ʝʛʦ 

ʥʘʩʪʫʧʣʝʥʠʝ (ʠʨʠʜʠʝʚʳʝ ʠʥʚʝʨʩʠʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʘʜʝʥʠʷ ʘʩʪʝʨʦʠʜʘ, ʧʦʚʣʝʢʰʝʛʦ ʟʘ ʩʦʙʦʡ ʨʝʟʢʫʶ ʘʢʪʠʚʠʟʘʮʠʶ 

ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʠʥʚʝʨʩʠʡ ʥʘ ʧʣʘʥʝʪʝ ʚ ʵʪʦ ʚʨʝʤʷ). 

ʊʦ, ʯʪʦ ʧʦʟʜʥʝʪʨʠʘʩʦʚʳʡ ʙʠʦʪʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʠʤʝʣ ʧʣʘʥʝʪʘʨʥʳʡ ʤʘʩʰʪʘʙ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʨʝʛʠʩʪʨʘʮʠʷ 

ʝʛʦ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʧʣʘʥʝʪʳ, ʧʨʠʯʝʤ ʢʘʢ ʜʣʷ ʥʘʟʝʤʥʦʡ ʙʠʦʪʳ, ʪʘʢ ʠ ʤʦʨʩʢʦʡ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʠʥʦʟʘʚʨʳ ʠʩʯʝʟʣʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʧʨʠʤʝʨʥʦ 65 ʤʣʥ ʣʝʪ ʥʘʟʘʜ ʥʘ ʛʨʘʥʠʮʝ ʤʝʟʦʟʦʷ ʠ 

ʢʘʡʥʦʟʦʷ. ɺʦʟʤʦʞʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʠʭ ʚʳʤʠʨʘʥʠʷ ʨʘʥʝʝ ʩʯʠʪʘʣʠʩʴ ʠʥʚʝʨʩʠʠ ʟʝʤʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ 

ʚʳʙʨʦʩʳ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʛʘʟʦʚ ʠ ʧʝʧʣʘ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʨʝʟʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʢʣʠʤʘʪʘ. ʅʦ ʢʦʛʜʘ ʚ ʥʘʯʘʣʝ 90-ʭ ʛʦʜʦʚ 

ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʢʨʘʪʝʨ ʏʠʢʩʫʣʫʙ, ʩʪʘʣʘ ʘʢʪʫʘʣʴʥʦʡ ʛʠʧʦʪʝʟʘ ʩʤʝʨʪʠ ʜʠʥʦʟʘʚʨʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʘʜʝʥʠʷ ʥʘ ɿʝʤʣʶ 

ʦʛʨʦʤʥʦʛʦ ʘʩʪʝʨʦʠʜʘ. 

ʆʜʥʘʢʦ ʥʝ ʚʩʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʦʛʣʘʩʠʣʠʩʴ ʩ ʜʘʥʥʦʡ ʛʠʧʦʪʝʟʦʡ. ʇʦ ʤʥʝʥʠʶ ʛʨʫʧʧʳ ʫʯʝʥʳʭ ʠʟ 

ʇʨʠʥʩʪʦʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʠʩʪʦʨʠʷ ʚʳʤʠʨʘʥʠʷ ʜʠʥʦʟʘʚʨʦʚ ʥʝ ʦʙʲʷʩʥʷʝʪʩʷ ʧʘʜʝʥʠʝʤ ʦʜʥʦʛʦ-ʝʜʠʥʩʪʚʝʥʥʦʛʦ 

ʘʩʪʝʨʦʠʜʘ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʠʭ ʜʦʣʞʥʦ ʙʳʪʴ ʜʚʘ ʠʣʠ ʙʦʣʝʝ. ʀʤʠ ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʪʦʤ, 

ʯʪʦ ʏʠʢʩʫʣʫʙʩʢʘʷ ʘʩʪʨʦʙʣʝʤʘ ʦʙʨʘʟʦʚʘʣʘʩʴ ʥʘ 300 ʪʳʩ. ʣʝʪ ʨʘʥʝʝ ʚʳʤʠʨʘʥʠʷ ʜʠʥʦʟʘʚʨʦʚ, ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʚʦʟʨʘʩʪʘ ʪʦʥʢʠʭ ʧʣʘʩʪʦʚ ʛʣʠʥʳ, ʙʦʛʘʪʦʡ ʠʨʠʜʠʝʤ, ʦʙʨʘʟʫʶʱʠʭ ʚʳʭʦʜʳ ʥʘ ʜʥʝ ʢʨʘʪʝʨʘ. ʀʨʠʜʠʝʚʳʝ ʠʥʚʝʨʩʠʠ 

ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʧʘʜʝʥʠʷ ʘʩʪʝʨʦʠʜʘ. 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʠʥʚʝʨʩʠʦʥʥʦʡ ʩʝʪʠ, ʧʨʠʚʝʜʰʝʡ ʢ 

ʤʘʩʩʦʚʦʤʫ ʚʳʤʠʨʘʥʠʶ ʛʠʛʘʥʪʦʚ. ʈʝʟʢʦʝ ʧʦʭʦʣʦʜʘʥʠʝ, ʚʳʟʚʘʥʥʦʝ ʧʘʜʝʥʠʝʤ ʘʩʪʝʨʦʠʜʘ, ʩʤʝʥʠʣʦʩʴ ʧʝʨʠʦʜʦʤ 

ʧʦʪʝʧʣʝʥʠʷ ʠʟ-ʟʘ ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ, ʩʦʟʜʘʥʥʦʛʦ ʚʳʙʨʦʩʦʤ ʚ ʘʪʤʦʩʬʝʨʫ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ ʠʟ ʤʝʩʪʘ ʠʟʣʠʷʥʠʷ 

ʣʘʚʦʚʳʭ ʧʦʪʦʢʦʚ ʧʨʠ ʛʠʛʘʥʪʩʢʦʤ ʚʫʣʢʘʥʠʯʝʩʢʦʤ ʠʟʚʝʨʞʝʥʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʣʘʪʦ ɼʝʢʘʥ ʚ ʀʥʜʠʠ. ʍʦʪʷ 

ʧʦʩʣʝʜʩʪʚʠʷ ʨʝʟʢʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʝʨʝʧʘʜʦʚ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʙʳʣʠ ʩʝʨʴʝʟʥʳʤʠ, ʦʥʠ ʥʝ ʤʦʛʣʠ ʚʳʟʚʘʪʴ 

ʚʳʤʠʨʘʥʠʝ ʜʠʥʦʟʘʚʨʦʚ. ʉʧʫʩʪʷ ʧʨʠʤʝʨʥʦ 300 ʪʳʩ. ʣʝʪ ʧʦʩʣʝʜʦʚʘʣ ʜʨʫʛʦʡ ʫʜʘʨ ʘʩʪʝʨʦʠʜʘ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʝʪ 

ʛʠʛʘʥʪʩʢʠʡ ʧʦʜʚʦʜʥʳʡ ʢʨʘʪʝʨ ʥʘ ʜʥʝ ʀʥʜʠʡʩʢʦʛʦ ʦʢʝʘʥʘ, ʢʦʪʦʨʳʡ ʧʨʠʚʝʣ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʫʥʠʯʪʦʞʝʥʠʶ 

ʛʠʛʘʥʪʦʚ. ʀʟʫʯʠʪʴ ʛʝʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜ ʧʦʜʚʦʜʥʦʛʦ ʢʨʘʪʝʨʘ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʩʤʠʯʝʩʢʦʡ 

ʠʥʚʝʨʩʠʠ, ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʧʦʵʪʦʤʫ ʵʪʘ ʚʝʨʩʠʷ ʦʩʪʘʝʪʩʷ ʥʘ ʩʪʘʜʠʠ ʛʠʧʦʪʝʟʳ. ɸʩʪʝʨʦʠʜʳ, 

ʨʘʟʤʝʨʦʤ ʚ ʏʠʢʩʫʣʫʙ, ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ɿʝʤʣʝʡ ʧʨʠʤʝʨʥʦ ʨʘʟ ʚ 100 ʤʠʣʣʠʦʥʦʚ ʣʝʪ. ʅʝʚʝʨʦʷʪʥʦ, ʯʪʦʙʳ ʜʚʘ 

ʧʦʜʦʙʥʳʭ ʘʩʪʝʨʦʠʜʘ ʧʘʜʘʣʠ ʥʘ ʥʘʰʫ ʧʣʘʥʝʪʫ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 300 ʪʳʩʷʯ ʣʝʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʣʘʥʝʪʘʨʥʳʝ ʙʠʦʢʨʠʟʠʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʘʩʩʦʚʳʤ ʚʳʤʠʨʘʥʠʝʤ ʙʠʦʪʳ, ʟʘʚʠʩʷʪ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʛʣʦʙʘʣʴʥʳʭ ʧʨʠʯʠʥ ʠ ʩʦʟʜʘʶʪ ʪʝʤ ʩʘʤʳʤ ʛʝʦʭʠʤʠʯʝʩʢʫʶ ʠʥʚʝʨʩʠʦʥʥʫʶ ʩʝʪʴ ʚ ʚʠʜʝ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʨʠʚʥʦʩʘ ʙʠʦʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʦʢʨʫʞʘʶʱʫʶ ʙʠʦʩʬʝʨʫ ʪʦʛʦ ʚʨʝʤʝʥʠ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. ʄʘʣʘʭʦʚʩʢʘʷ ʗ. ɽ. , ʀʚʘʥʮʦʚ ɸ. ʖ. ɺʝʥʜʩʢʠʝ ʞʠʪʝʣʠ ɿʝʤʣʠ. ï ɸʨʭʘʥʛʝʣʴʩʢ, 2003. ï 48 ʩ. 

 
ʇɽʊʈʆɻʈɸʌʀʗ ɺʄɽʑɸʖʑʀʍ ʇʆʈʆɼ ʊʋʃʀʀʅʉʂʆɻʆ ɻʈɸʅʀʊʆʀɼʅʆɻʆ ʄɸʉʉʀɺɸ 

(ʄʆʅɻʆʃʀʗ) 
ɾ. ɹʘʪʩʫʫʨʴ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ʃ.ɸ. ʂʨʘʩʥʦʱʝʢʦʚʘ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

ʇʦʨʦʜʳ ʛʨʘʥʠʪ-ʛʨʘʥʦʜʠʦʨʠʪʦʚʦʡ ʬʦʨʤʘʮʠʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʢʘʣʝʜʦʥʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ ɻʦʨʥʦʛʦ 

ʠ ʄʦʥʛʦʣʴʩʢʦʛʦ ɸʣʪʘʷ. ʊʫʣʠʠʥʩʢʠʡ ʛʨʘʥʠʪʦʠʜʥʳʡ ʤʘʩʩʠʚ ʥʘʭʦʜʠʪʩʷ ʥʘ ʤʝʞʜʫʨʝʯʴʝ ʂʦʙʜʦ-ʛʦʣ ʠ ʅʘʤʠʨʠʥ-ʛʦʣ ʠ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɸʯʠʪʥʫʨʩʢʦʛʦ ʚʳʩʪʫʧʘ ʚ ʦʩʣʦʞʥʝʥʥʦʡ ʨʘʟʣʦʤʘʤʠ ʟʦʥʝ ʢʦʥʪʘʢʪʘ ʪʝʨʨʠʛʝʥʥʳʭ 

ʪʦʣʱ ʚʝʨʭʥʝʛʦ ʢʝʤʙʨʠï̫ʥʠʞʥʝʛʦ ʦʨʜʦʚʠʢʘ ʠ ʢʘʨʙʦʥʘʪʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʝʨʭʥʝʛʦ 

ʦʨʜʦʚʠʢʘïʥʠʞʥʝʛʦ ʩʠʣʫʨʘ. ɸʯʠʪʥʫʨʩʢʠʡ ʢʫʧʦʣʦʚʠʜʥʳʡ ʚʳʩʪʫʧ ʚ ʧʝʨʠʦʜ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʛʨʘʥʠʪʦʠʜʦʚ ʙʳʣ 

ʵʢʨʘʥʠʨʦʚʘʥ ʘʥʪʠʢʣʠʥʦʨʥʦʡ ʦʙʣʘʩʪʴʶ ʭʘʨʭʠʨʠʥʩʢʦʡ ʟʦʥʳ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʧʦʢʦʡʥʳʭ ʫʩʣʦʚʠʷʭ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʨʘʩʧʣʘʚʦʚ ʬʦʨʤʠʨʦʚʘʪʴ ʚ ʧʨʠʢʨʦʚʣʝʚʦʡ ʟʦʥʝ ʫʩʘʜʦʯʥʳʝ ʧʦʣʦʩʪʠ ʠ ʢʘʤʝʨʥʳʝ ʧʝʛʤʘʪʠʪʳ. 

ʇʦ ʜʘʥʥʳʤ [1] ʤʘʩʩʠʚ ʩʦʩʪʦʠʪ ʠʟ 3-ʭ ʯʘʩʪʝʡ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ (ʶʛʦ-ʟʘʧʘʜʥʦʡ, ʮʝʥʪʨʘʣʴʥʦʡ 

ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ). ʇʝʨʚʳʝ ʜʚʝ ʯʘʩʪʠ, ʩʣʦʞʝʥʥʳʝ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ ʛʥʝʡʩʦʚʠʜʥʳʤʠ, ʙʠʦʪʠʪʦʚʳʤʠ, 

ʧʣʘʛʠʦʢʣʘʟʦʚʳʤʠ, ʤʠʢʨʦʢʣʠʥ-ʧʣʘʛʠʦʢʣʘʟʦʚʳʤʠ ʛʨʘʥʠʪʘʤʠ ʩ ʧʦʜʯʠʥʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʥʦʨʤʘʣʴʥʳʭ ʛʨʘʥʠʪʦʚ, 

ʨʘʟʜʝʣʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʦʚʝʩʦʤ ʢʨʦʚʣʠ ʛʨʘʥʠʪʠʟʠʨʦʚʘʥʥʳʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʣʘʥʮʝʚ. ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ 

ʤʘʩʩʠʚʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʨʝʜʥʝ-ʛʨʫʙʦʟʝʨʥʠʩʪʳʤʠ ʠ ʢʨʫʧʥʦʧʦʨʬʠʨʦʚʠʜʥʳʤʠ ʥʦʨʤʘʣʴʥʳʤʠ ʛʨʘʥʠʪʘʤʠ. ɺ ʮʝʣʦʤ, ʩ 

ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʤʘʩʩʠʚʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʳʡ ʧʝʨʝʭʦʜ ʦʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʣʘʛʠʦʢʣʘʟʦʚʳʭ ʜʦ 

ʥʦʨʤʘʣʴʥʳʭ ʛʨʘʥʠʪʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʣʘʛʠʦʢʣʘʟʦʚʳʝ ʛʨʘʥʠʪʳ ʣʦʢʘʣʠʟʦʚʘʥʳ ʩʨʝʜʠ ʪʝʨʨʠʛʝʥʥʦʡ, 

ʥʦʨʤʘʣʴʥʳʝ ʛʨʘʥʠʪʳ ʩʨʝʜʠ ʢʘʨʙʦʥʘʪʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʦʡ ʪʦʣʱ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʦʣʴʶ ʩʨʝʜʥʠʭ 

ʚʫʣʢʘʥʠʪʦʚ. 

ɸʚʪʦʨʦʤ ʠʟʫʯʘʣʠʩʴ ʦʙʨʘʟʮʳ ʛʨʘʥʠʪʦʚ ʊʫʣʠʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ, ʣʶʙʝʟʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʜʦʮʝʥʪʦʤ 

ʊʦʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʆ.ɺ. ɹʫʭʘʨʦʚʦʡ. ʇʦʨʦʜʳ ʩʚʝʪʣʦʡ ʨʦʟʦʚʘʪʦʡ, ʩʝʨʦ-ʨʦʟʦʚʦʡ ʦʢʨʘʩʢʠ, 

ʤʘʩʩʠʚʥʦʡ ʜʦ ʩʣʘʙʦ ʛʥʝʡʩʦʚʠʜʥʦʡ ʪʝʢʩʪʫʨʳ ʠ ʛʨʘʥʠʪʥʦʡ ʜʦ ʘʣʣʦʪʨʠʦʤʦʨʬʥʦʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ (ʨʠʩ. 1). ʇʨʠ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 10 ʰʣʠʬʦʚ ʫʪʦʯʥʷʣʠʩʴ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʨʦʜ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʩʨʝʜʠ ʠʟʫʯʝʥʥʳʭ ʛʨʘʥʠʪʦʚ 

ʷʚʣʷʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʧʣʘʛʠʦʢʣʘʟʦʚʳʝ, ʤʠʢʨʦʢʣʠʥ-ʧʣʘʛʠʦʢʣʘʟʦʚʳʝ (ʘʣʴʙʠʪʦʚʳʝ), ʣʝʡʢʦʢʨʘʪʦʚʳʝ, ʜʚʫʩʣʶʜʷʥʳʝ 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ, ʇɽʊʈʆɻʈɸʌʀʗ 

ʠ ʙʠʦʪʠʪʦʚʳʝ ʛʨʘʥʠʪʳ. ɼʣʷ ʧʣʘʛʠʦʛʨʘʥʠʪʦʚ ʭʘʨʘʢʪʝʨʥʦ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʦʯʝʥʴ ʩʣʘʙʦʝ ʧʨʦʷʚʣʝʥʠʝ 

ʨʦʟʦʚʘʪʦʡ ʦʢʨʘʩʢʠ. 

 

 
ʈʠʩ. 1. ʆʙʨʘʟʮʳ ʊʫʣʠʠʥʩʢʦʛʦ ʛʨʘʥʠʪʦʠʜʥʦʛʦ ʤʘʩʩʠʚʘ (ʩʣʝʚʘ ʥʘʧʨʘʚʦ): ʧʣʘʛʠʦʛʨʘʥʠʪ ʩ ʧʦʨʬʠʨʦʚʳʤʠ 

ʚʳʜʝʣʝʥʠʷʤʠ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ, ʤʠʢʨʦʢʣʠʥ-ʘʣʴʙʠʪʦʚʳʡ ʛʨʘʥʠʪ, ʣʝʡʢʦʢʨʘʪʦʚʳʡ ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ ʛʨʘʥʠʪ, 

ʛʨʘʥʠʪ ʩʦ ʰʣʠʨʘʤʠ ʧʝʛʤʘʪʠʪʘ 

 

ʂʚʘʨʮ ʠ ʧʦʣʝʚʳʝ ʰʧʘʪʳ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʥʫʶ ʤʘʩʩʫ ʧʦʨʦʜ ʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʧʨʝʜʝʣʘʭ 30é40 % ʠ 

45é60 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʧʦʨʦʜʘʭ ʦʪʤʝʯʘʶʪʩʷ ʢʦʣʝʙʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʣʘʛʠʦʢʣʘʟʦʚ ʦʪ ʠʭ ʧʨʝʦʙʣʘʜʘʥʠʷ ʥʘʜ 

ʢʘʣʠʰʧʘʪʦʤ ʜʦ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʨʝʦʙʣʘʜʘʥʠʷ ʚʪʦʨʦʛʦ ʚ ʤʠʢʨʦʢʣʠʥ-ʘʣʴʙʠʪʦʚʳʭ ʛʨʘʥʠʪʘʭ. ʊʘʙʣʠʪʯʘʪʳʝ ʚʳʜʝʣʝʥʠʷ 

ʧʣʘʛʠʦʢʣʘʟʘ (20é35 %) ʠʤʝʶʪ ʟʦʥʘʣʴʥʦʝ ʠʣʠ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʦʝ ʟʦʥʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ, ʩʦʩʪʘʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʣʘʛʠʦʢʣʘʟʫ ˉ 35é40 (ʘʥʜʝʟʠʥʫ) ʠ ʧʣʘʛʠʦʢʣʘʟʫ ˉ 15 (ʦʣʠʛʦʢʣʘʟʫ); ʤʠʥʝʨʘʣ ʩʝʨʠʮʠʪʠʟʠʨʦʚʘʥ ʚ ʨʘʟʣʠʯʥʦʡ 

ʩʪʝʧʝʥʠ, ʚ ʥʝʢʦʪʦʨʳʭ ʦʙʨʘʟʮʘʭ ʬʠʢʩʠʨʫʶʪʩʷ ʟʫʙʯʘʪʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʣʘʛʠʦʢʣʘʟʘ ʙʣʘʛʦʜʘʨʷ ʟʘʤʝʱʝʥʠʶ ʝʛʦ 

ʢʘʣʠʰʧʘʪʦʤ. ʂʠʩʣʳʡ ʧʣʘʛʠʦʢʣʘʟ ʚʩʪʨʝʯʘʝʪʩʷ ʠ ʚ ʧʦʡʢʠʣʠʪʦʚʳʭ ʚʢʣʶʯʝʥʠʷʭ ʚ ʢʘʣʠʰʧʘʪʘʭ. ɺ ʧʦʨʦʜʘʭ ʤʦʞʥʦ 

ʥʘʙʣʶʜʘʪʴ ʨʘʟʚʠʪʠʝ ʚʪʦʨʠʯʥʦʛʦ ʘʣʴʙʠʪʘ ʧʦ ʧʣʘʛʠʦʢʣʘʟʘʤ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʘʢʞʝ ʠ ʩʨʘʩʪʘʥʠʷ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ ʩ 

ʢʚʘʨʮʝʤ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʨʘʬʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ (ʨʠʩ. 2). 

ʀʟ ʢʘʣʠʝʚʳʭ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ (25é40 %) ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʟʚʠʪ ʤʠʢʨʦʢʣʠʥ ʩ ʪʠʧʠʯʥʳʤ ʨʝʰʝʪʯʘʪʳʤ 

ʩʪʨʦʝʥʠʝʤ, ʨʝʞʝ ʦʨʪʦʢʣʘʟ. ʏʘʩʪʦ ʚ ʢʘʣʠʰʧʘʪʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʠʥʪʝʥʩʠʚʥʘʷ ʧʝʣʠʪʠʟʘʮʠʷ, ʦʪʤʝʯʘʶʪʩʷ 

ʙʦʣʝʝ ʩʚʝʞʠʝ ʚʨʦʩʪʢʠ ʢʠʩʣʦʛʦ ʧʣʘʛʠʦʢʣʘʟʘ (ʣʝʥʪʦʯʥʳʝ ʟʘʤʝʱʝʥʠʷ). ʊʝʤʥʦʮʚʝʪʥʳʝ ʤʠʥʝʨʘʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʙʠʦʪʠʪʦʤ ʠ ʨʝʞʝ ʤʫʩʢʦʚʠʪʦʤ, ʩʫʤʤʘʨʥʦ ʩʦʩʪʘʚʣʷʷ ʜʦ 5é10 % ʦʪ ʦʙʲʸʤʘ ʧʦʨʦʜ. ɺ ʢʨʫʧʥʳʭ ʚʳʜʝʣʝʥʠʷʭ ʙʠʦʪʠʪ 

ʠʥʦʛʜʘ ʭʣʦʨʠʪʠʟʠʨʦʚʘʥ, ʚ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ ʧʨʦʷʚʣʷʝʪʩʷ ʟʘʤʝʱʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʧʘʢʝʪʦʚ ʤʫʩʢʦʚʠʪʦʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʚʪʦʨʠʯʥʳʭ ʠ ʘʢʮʝʩʩʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʭʣʦʨʠʪ, ʵʧʠʜʦʪ, ʢʘʨʙʦʥʘʪ, ʘʧʘʪʠʪ, ʩʬʝʥ. 

 

 
ʘ ʙ ʚ 

ʈʠʩ. 2. ʌʦʪʦʛʨʘʬʠʠ ʰʣʠʬʦʚ ʛʨʘʥʠʪʦʠʜʦʚ ʊʫʣʠʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ (ʩ ʘʥʘʣʠʟʘʪʦʨʦʤ, ʫʚʝʣ. 40): 

ʘ) ʤʠʢʨʦʢʣʠʥ-ʘʣʴʙʠʪʦʚʳʡ ʛʨʘʥʠʪ ʩ ʠʥʪʝʥʩʠʚʥʦʡ ʧʝʣʠʪʠʟʘʮʠʝʡ ʦʨʪʦʢʣʘʟʘ, ʧʦ ʤʫʩʢʦʚʠʪʫ ʦʪʤʝʯʘʝʪʩʷ 

ʨʘʟʚʠʪʠʝ ʭʣʦʨʠʪʘ; ʙ) ʘʣʴʙʠʪʠʟʘʮʠʷ ʧʣʘʛʠʦʢʣʘʟʦʚ ʚ ʧʣʘʛʠʦʛʨʘʥʠʪʝ; 

ʚ) ʙʠʦʪʠʪʦʚʳʡ ʛʨʘʥʠʪ ʩʦ ʰʣʠʨʘʤʠ ʧʝʛʤʘʪʠʪʘ 

 

ʀʟʫʯʝʥʠʝ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʨʦʜ ʊʫʣʠʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʨʫʛʠʭ ʛʨʘʥʠʪʦʠʜʥʳʭ ʤʘʩʩʠʚʦʚ ɸʯʠʪʥʫʨʩʢʦʛʦ ʚʳʩʪʫʧʘ ɿʘʧʘʜʥʦʡ 

ʄʦʥʛʦʣʠʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʚʥʫʪʨʠʢʘʤʝʨʥʳʝ ʧʝʛʤʘʪʠʪʳ ʠ ʤʠʘʨʦʣʦʚʳʝ ʧʫʩʪʦʪʳ, ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʠʭ 

ʨʘʟʚʠʪʠʝ ʠ ʚ ʊʫʣʠʠʥʩʢʦʤ ʤʘʩʩʠʚʝ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. ɻʘʚʨʠʣʦʚʘ ʉ.ʇ. ɻʨʘʥʠʪʦʠʜʥʳʝ ʬʦʨʤʘʮʠʠ ɿʘʧʘʜʥʦʡ ʄʦʥʛʦʣʠʠ // ɻʨʘʥʠʪʦʠʜʥʳʝ ʠ ʱʝʣʦʯʥʳʝ ʬʦʨʤʘʮʠʠ ʚ 

ʩʪʨʫʢʪʫʨʘʭ ɿʘʧʘʜʥʦʡ ʠ ʉʝʚʝʨʥʦʡ ʄʦʥʛʦʣʠʠ. ï ʄ.: ʅʘʫʢʘ, 1975. ï ʉ. 50ï164. 

 
ɿʆʃʆʊʆʅʆʉʅʓɽ ɻʀɼʈʆʊɽʈʄɸʃʀʊʓ ʄɽʉʊʆʈʆɾɼɽʅʀʗ çɿʆʃʆʊʆɽè 

(ɽʅʀʉɽʁʉʂʀʁ ʂʈʗɾ) 
ɻ.ɺ. ɹʝʣʦʢʦʥʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʬʝʩʩʦʨ ɺ.ɻ. ʄʠʭʝʝʚ 
ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ɿʦʣʦʪʦʝ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɽʥʠʩʝʡʩʢʦʛʦ ʂʨʷʞʘ ʫ ʶʞʥʦʡ ʨʘʤʢʠ 

ʅʦʡʙʠʥʩʢʦʡ ʣʠʮʝʥʟʠʦʥʥʦʡ ʧʣʦʱʘʜʠ. ʇʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤʫ ʜʝʣʝʥʠʶ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʚʭʦʜʠʪ ʚ ʉʝʚʝʨʦ-
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ɽʥʠʩʝʡʩʢʠʡ ʨʘʡʦʥ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ. ʄʝʩʪʦʨʦʞʜʝʥʠʝ ɿʦʣʦʪʦʝ ʥʘʭʦʜʠʪʩʷ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʝ ʨ. ʋʚʦʣʛʘ ʥʘ ʝʝ 

ʚʦʜʦʨʘʟʜʝʣʝ ʩ ʨ. ʊʝʷ. ɺ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʦʤ ʧʣʘʥʝ ʦʥʦ ʚʭʦʜʠʪ ʚ ʊʝʡʩʢʦ-ʋʚʦʣʞʩʢʠʡ ʟʦʣʦʪʦʨʫʜʥʳʡ ʫʟʝʣ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʧʨʝʜʝʣʘʭ ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʦʛʦ ʟʦʣʦʪʦʨʫʜʥʦʛʦ ʨʘʡʦʥʘ ʊʘʪʘʨʩʢʦ-ʀʰʠʤʙʠʥʩʢʦʡ ʟʦʣʦʪʦʥʦʩʥʦʡ 

ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʦʡ ʟʦʥʳ. ʉʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʧʦʟʠʮʠʷ ʝʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴʶ ʢ ʟʘʧʘʜʥʦʡ 

ʢʨʘʝʚʦʡ ʯʘʩʪʠ ʇʘʥʠʤʙʠʥʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ, ʟʦʥʝ ʝʛʦ ʩʦʯʣʝʥʝʥʠʷ ʩ ʋʚʦʣʞʩʢʠʤ ʛʨʘʙʝʥʦʤ. ʆʩʥʦʚʥʦʡ 

ʨʫʜʦʢʦʥʪʨʦʣʠʨʫʶʱʝʡ ʩʪʨʫʢʪʫʨʦʡ ʷʚʣʷʝʪʩʷ ʟʦʥʘ ʛʣʫʙʠʥʥʦʛʦ ʊʘʪʘʨʩʢʦʛʦ ʨʘʟʣʦʤʘ ʠ ʦʧʝʨʷʶʱʘʷ ʝʛʦ ʀʥʜʦʣʴʩʢʦ-

ʋʚʦʣʞʩʢʘʷ ʥʘʜʚʠʛʦʚʘʷ ʟʦʥʘ. 

ɺ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ʊʝʡʩʢʦ-ʋʚʦʣʞʩʢʠʡ ʨʫʜʥʳʡ ʫʟʝʣ ʠʤʝʝʪ ʪʨʝʭʲʷʨʫʩʥʦʝ ʩʪʨʦʝʥʠʝ. 

ʆʩʥʦʚʥʘʷ ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʝʛʦ ʧʣʦʱʘʜʠ ʩʣʦʞʝʥʘ ʩʣʘʙʦ ʨʘʩʩʣʘʥʮʦʚʘʥʥʳʤʠ ʤʝʪʘʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʩʣʶʜʠʩʪʦ-

ʢʚʘʨʮʝʚʳʤʠ ʩʣʘʥʮʘʤʠ ʢʦʨʜʠʥʩʢʦʡ ʠ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʛʦʨʙʠʣʦʢʩʢʦʡ ʩʚʠʪ, ʢʦʪʦʨʳʝ ʥʘ ʖɿ ʧʦ ʟʦʥʝ ʋʚʦʣʞʩʢʦʛʦ 

ʩʙʨʦʩʘ ʢʦʥʪʘʢʪʠʨʫʶʪ ʩ ʙʦʣʝʝ ʤʦʣʦʜʳʤʠ ʪʝʨʨʠʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʯʠʥʛʘʩʘʥʩʢʦʡ ʩʝʨʠʠ (ɹʘʡʢʘʣʴʩʢʠʡ ʵʪʘʞ, 

ʯʠʥʛʘʩʘʥʩʢʠʡ ʷʨʫʩ), ʘ ʥʘ ʉɺ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʥʘʜʚʠʥʫʪʳʤʠ ʥʘ ʥʠʭ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ 

ʨʷʟʘʥʦʚʩʢʦʡ ʩʚʠʪʳ (ʂʘʨʝʣʴʩʢʠʡ ʵʪʘʞ). ɺ ʧʨʝʜʝʣʘʭ ʊʝʡʩʢʦ-ʋʚʦʣʞʩʢʦʛʦ ʨʫʜʥʦʛʦ ʫʟʣʘ ʰʠʨʦʢʦ ʧʨʦʷʚʣʝʥʳ 

ʧʨʦʮʝʩʩʳ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʠ ʜʠʥʘʤʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʘ. ɼʠʥʘʤʦʪʝʨʤʘʣʴʥʳʡ ʤʝʪʘʩʦʤʘʪʦʟ ʚʳʨʘʟʠʣʩʷ ʚ 

ʯʘʩʪʠʯʥʦʡ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʦʨʦʜ ʟʦʥ ʠʥʪʝʥʩʠʚʥʳʭ ʜʠʩʣʦʢʘʮʠʡ. ɻʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʚ ʧʨʝʜʝʣʘʭ ʊʝʡʩʢʦ-ʋʚʦʣʞʩʢʦʛʦ ʨʫʜʥʦʛʦ ʫʟʣʘ ʚʳʨʘʟʠʣʠʩʴ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ 

ʙʝʨʝʟʠʪʠʟʘʮʠʠ ʠ ʦʢʚʘʨʮʝʚʘʥʠʷ ʧʦʨʦʜ ʩʫʙʩʪʨʘʪʘ. ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʚ ʧʣʘʥʝ ʦʙʥʘʨʫʞʝʥʠʷ ʟʦʣʦʪʦʨʫʜʥʦʛʦ 

ʦʙʲʝʢʪʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʦʥʳ ʙʝʨʝʟʠʪʠʟʘʮʠʠ ʠ ʭʣʦʨʠʪ-ʩʝʨʠʮʠʪ-ʢʚʘʨʮʝʚʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʘ, ʨʘʟʚʠʪʳʝ ʧʦ ʩʣʘʥʮʘʤ ʠ 

ʤʝʪʘʘʣʝʚʨʦʣʠʪʘʤ ʢʦʨʜʠʥʩʢʦʡ ʩʚʠʪʳ. ɺ ʮʝʣʦʤ ʚʝʩʴ ʨʘʟʨʝʟ ʢʦʨʜʠʥʩʢʦʡ ʩʚʠʪʳ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥ 

ʧʨʦʮʝʩʩʘʤ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʨʘʙʦʪʢʠ ʙʝʨʝʟʠʪʦʚʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. 

ɺʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʟʦʣʦʪʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɿʦʣʦʪʦʝ ʷʚʣʷʶʪʩʷ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ 

ʩʣʘʥʮʳ ʟʝʣʝʥʦʩʣʘʥʮʝʚʦʡ ʬʘʮʠʠ ʤʝʪʘʤʦʨʬʠʟʤʘ. ɺ ʩʦʩʪʘʚʝ ʩʣʘʥʮʝʚ ʦʙʳʯʥʦ ʧʨʝʦʙʣʘʜʘʝʪ ʢʚʘʨʮ, ʚ ʧʦʜʯʠʥʝʥʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʦʣʝʚʦʡ ʰʧʘʪ ʠ ʩʣʶʜʠʩʪʳʝ ʤʠʥʝʨʘʣʳ. ʋʢʘʟʘʥʥʘʷ ʘʨʢʦʟʦʚʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʠʥʦʛʜʘ 

ʥʘʩʪʦʣʴʢʦ ʧʨʝʦʙʣʘʜʘʝʪ, ʯʪʦ ʧʦʨʦʜʳ ʧʨʠʦʙʨʝʪʘʶʪ ʢʚʘʨʮʠʪʦʚʠʜʥʳʡ ʦʙʣʠʢ, ʘ ʤʘʣʦʤʦʱʥʳʝ ʩʣʶʜʠʩʪʳʝ ʧʨʦʩʣʦʠ 

ʣʠʰʴ ʧʦʜʯʝʨʢʠʚʘʶʪ ʠʭ ʩʣʘʥʮʝʚʘʪʦʩʪʴ. ɿʘ ʩʯʝʪ ʢʦʣʝʙʘʥʠʡ ʢʦʣʠʯʝʩʪʚʘ ʘʨʢʦʟʦʚʦʛʦ ʠ ʩʣʶʜʠʩʪʦ-ʭʣʦʨʠʪʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʨʦʜʳ ʧʨʠʦʙʨʝʪʘʶʪ ʧʦʣʦʩʯʘʪʦʩʪʴ, ʯʘʩʪʦ ʣʠʥʟʦʚʠʜʥʫʶ. ɺ ʧʨʝʜʝʣʘʭ ʨʫʜʥʦʡ ʟʦʥʳ ʥʝʨʝʜʢʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʯʝʨʝʜʦʚʘʥʠʝ ʪʦʥʢʠʭ ʧʨʦʩʣʦʝʚ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʣʝʚʦʰʧʘʪ-ʢʚʘʨʮʝʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʣʶʜʠʩʪʳʭ 

ʩʫʱʝʩʪʚʝʥʥʦ ʭʣʦʨʠʪ-ʤʫʩʢʦʚʠʪʦʚʳʭ ʧʨʦʩʣʦʝʚ. ʈʝʞʝ ʦʪʤʝʯʘʶʪʩʷ ʧʦʣʝʚʦʰʧʘʪ-ʢʚʘʨʮʝʚʳʝ ʧʝʩʯʘʥʠʩʪʳʝ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʧʦʨʦʜ, ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʚ ʢʚʘʨʮʠʪʳ, ʠʤʝʶʱʠʝ ʤʘʩʩʠʚʥʳʝ ʪʝʢʩʪʫʨʳ ʠ 

ʩʦʜʝʨʞʘʱʠʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʩʝʡ ʢʘʣʴʮʠʪ ʠ ʤʫʩʢʦʚʠʪ. ɺ ʟʦʥʘʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ  ʩʣʘʥʮʳ ʧʨʠʦʙʨʝʪʘʶʪ 

ʤʠʢʨʦʧʣʦʡʯʘʪʳʝ ʠ ʧʨʦʞʠʣʢʦʚʳʝ ʪʝʢʩʪʫʨʳ, ʘ ʦʢʚʘʨʮʦʚʘʥʥʳʝ ʧʝʩʯʘʥʠʢʠ ʠ ʘʣʝʚʨʦʣʠʪʳ ʙʨʝʢʯʠʨʦʚʘʥʳ. 

ɺʩʝ ʚʳʷʚʣʝʥʥʳʝ ʨʫʜʥʳʝ ʟʦʥʳ ʩʣʦʞʝʥʳ ʩʝʨʠʮʠʪ-ʢʚʘʨʮʝʚʳʤʠ ʠ ʭʣʦʨʠʪ-ʩʝʨʠʮʠʪ-ʢʚʘʨʮʝʚʳʤʠ 

ʤʝʪʘʩʦʤʘʪʠʪʘʤʠ, ʫʯʘʩʪʢʘʤʠ ʠʟʤʝʥʝʥʥʳʤʠ ʜʦ ʙʝʨʝʟʠʪʦʚ ʠ ʢʚʘʨʮʠʪʦʚ ʩ ʧʠʨʠʪ-ʘʨʩʝʥʦʧʠʨʠʪʦʚʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ, 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʢʚʘʨʮʝʚʳʤʠ ʠ ʩʫʣʴʬʠʜʥʦ-ʢʚʘʨʮʝʚʳʤʠ ʧʨʦʞʠʣʢʘʤʠ ʠ ʞʠʣʘʤʠ (ʜʦ 0.5 ʤ). 

ʈʫʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɿʦʣʦʪʦʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʝʨʝʟʠʪʘʤʠ ʠ, ʨʝʞʝ, ʭʣʦʨʠʪ-ʩʝʨʠʮʠʪ-ʢʚʘʨʮʝʚʳʤʠ 

ʤʝʪʘʩʦʤʘʪʠʪʘʤʠ. ɹʝʨʝʟʠʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʚʝʪʣʦʦʢʨʘʰʝʥʥʳʝ ʩʣʘʥʮʝʚʘʪʳʝ ʠ ʧʦʣʦʩʯʘʪʳʝ ʧʦʨʦʜʳ 

ʩʫʱʝʩʪʚʝʥʥʦ ʢʘʨʙʦʥʘʪ-ʩʝʨʠʮʠʪ-ʢʚʘʨʮʝʚʦʛʦ ʩʦʩʪʘʚʘ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʩʫʣʴʬʠʜʦʚ (ʚ ʩʨʝʜʥʝʤ 5é7 

%). ɼʣʷ ʙʝʨʝʟʠʪʦʚ ʭʘʨʘʢʪʝʨʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ (ʤʦʱʥʦʩʪʴʶ ʜʦ 10 ʩʤ) ʤʠʢʨʦʧʨʦʞʠʣʢʠ ʠ ʣʠʥʟʦʚʠʜʥʳʝ ʧʨʦʩʝʯʢʠ 

ʧʦ ʩʣʘʥʮʝʚʘʪʦʩʪʠ (ʜʦ 20 %). ʏʝʤ ʚʳʰʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʚʘʨʮʝʚʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʪʝʤ ʚʳʰʝ ʩʪʝʧʝʥʴ 

ʟʦʣʦʪʦʥʦʩʥʦʩʪʠ ʙʝʨʝʟʠʪʦʚ. ʀʥʪʝʥʩʠʚʥʦʝ ʦʢʚʘʨʮʝʚʘʥʠʝ ʙʝʨʝʟʠʪʦʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʭ ʧʦʚʳʰʝʥʥʦʡ 

ʩʝʨʠʮʠʪʠʟʘʮʠʝʡ ʠ ʩʫʣʴʬʠʜʠʟʘʮʠʝʡ. ʄʫʩʢʦʚʠʪ ʚ ʨʫʜʘʭ ʦʙʦʛʘʱʘʝʪ (20é60 %) ʵʢʟʦʢʦʥʪʘʢʪʳ ʢʚʘʨʮʝʚʳʭ 

ʧʨʦʞʠʣʢʦʚ, ʫʯʘʩʪʢʠ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʤʷʪʠʷ ʧʦʨʦʜ ʠ ʟʦʥʳ ʠʥʪʝʥʩʠʚʥʦʡ ʩʫʣʴʬʠʜʠʟʘʮʠʠ. ʇʦʷʚʣʝʥʠʝ 

ʪʫʨʤʘʣʠʥʘ ʚ ʩʦʩʪʘʚʝ ʨʫʜ ʷʚʣʷʝʪʩʷ ʷʚʥʳʤ ʧʨʠʟʥʘʢʦʤ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʉʦʜʝʨʞʘʥʠʝ ʪʫʨʤʘʣʠʥʘ ʤʝʩʪʘʤʠ 

ʜʦʩʪʠʛʘʝʪ 5 %. ʆʥ, ʪʘʢʞʝ ʢʘʢ ʠ ʩʝʨʠʮʠʪ, ʪʷʛʦʪʝʝʪ ʢ ʢʚʘʨʮʝʚʳʤ ʧʨʦʞʠʣʢʘʤ ʠ ʠʭ ʵʢʟʦʢʦʥʪʘʢʪʘʤ. 

ʂ ʪʝʣʘʤ ʙʝʨʝʟʠʪʦʚ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ɿʦʣʦʪʦʝ ʧʨʠʫʨʦʯʝʥʦ ʧʦʨʷʜʢʘ 70 % ʟʦʣʦʪʦʨʫʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, 

ʘ ʦʩʪʘʣʴʥʳʝ 30 % ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ ʭʣʦʨʠʪ-ʩʝʨʠʮʠʪ-ʢʚʘʨʮʝʚʳʭ ʤʝʪʘʩʦʤʘʪʠʪʘʭ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʴʶ ʤʝʪʘʩʦʤʘʪʦʟʘ (ʤʝʥʴʰʝ ʢʚʘʨʮʝʚʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʩʝʨʠʮʠʪʘ, ʩʫʣʴʬʠʜʦʚ, ʚʦʟʨʘʩʪʘʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʭʣʦʨʠʪʘ). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʳʜʝʣʝʥʠʝ ʨʫʜʥʳʭ ʟʦʥ ʧʦ ʚʝʱʝʩʪʚʝʥʥʦʤʫ ʧʨʠʟʥʘʢʫ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʠ ʛʨʘʥʠʮʳ ʠʭ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʦʧʨʦʙʦʚʘʥʠʝʤ. 

ʇʦʨʦʜʳ ʨʫʜʥʳʭ ʟʦʥ ʠʥʪʝʥʩʠʚʥʦ ʜʠʩʣʦʮʠʨʦʚʘʥʳ, ʨʘʟʜʨʦʙʣʝʥʳ, ʤʝʩʪʘʤʠ ʜʦ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʨʝʢʯʠʡ. 

ʈʫʜʥʳʝ ʪʝʣʘ ʚʥʫʪʨʠ ʨʫʜʥʳʭ ʟʦʥ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴʶ ʢ ʫʯʘʩʪʢʘʤ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʘ 

(ʙʝʨʝʟʠʪʳ, ʢʚʘʨʮʠʪʳ) ʠ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʢʚʘʨʮʝʚʦʛʦ ʧʨʦʞʠʣʢʦʚʘʥʠʷ. ʇʦʜʨʘʟʜʝʣʝʥʠʝ ʧʦʨʦʜ ʧʦ ʩʪʝʧʝʥʠ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʘ ʥʘ ʭʣʦʨʠʪ-ʩʝʨʠʮʠʪ-ʢʚʘʨʮʝʚʳʝ ʤʝʪʘʩʦʤʘʪʠʪʳ ʠ ʙʝʨʝʟʠʪʳ ʥʦʩʠʪ ʚʝʩʴʤʘ ʫʩʣʦʚʥʳʡ 

ʭʘʨʘʢʪʝʨ. ɻʨʘʥʠʮʘ ʤʝʞʜʫ ʵʪʠʤʠ ʨʘʟʥʦʩʪʷʤʠ ʩʫʙʲʝʢʪʠʚʥʘ. ɺʠʟʫʘʣʴʥʦ ʙʝʨʝʟʠʪʳ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʝʝ ʩʚʝʪʣʦʡ 

ʦʢʨʘʩʢʦʡ, ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʚʘʨʮʘ (ʢʘʢ ʞʠʣʴʥʦʛʦ, ʪʘʢ ʠ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʛʦ), ʢʘʨʙʦʥʘʪʥʦʛʦ ʚʝʱʝʩʪʚʘ, 

ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʩʫʣʴʬʠʜʦʚ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʠʨʠʪʘ 5é7 %). ʍʘʨʘʢʪʝʨʥʳʤ ʧʨʠʟʥʘʢʦʤ 

ʩʦʙʩʪʚʝʥʥʦ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʷʚʣʷʶʪʩʷ ʦʯʢʦʚʳʝ ʠ ʣʠʥʟʦʚʠʜʥʦ-ʦʯʢʦʚʳʝ ʤʠʢʨʦʪʝʢʩʪʫʨʳ, ʥʘʣʠʯʠʝ ʧʦʨʬʠʨʦʙʣʘʩʪ 

ʛʨʘʥʘʪʘ, ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʣʦʨʠʪʘ ʠ ʥʘʣʠʯʠʝ ʵʧʠʜʦʪʦʚʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. ʆʜʥʘʢʦ ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ 

ʤʝʪʘʩʦʤʘʪʠʪʳ ʠ ʙʝʨʝʟʠʪʳ ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʦʜʥʳʤʠ ʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʨʘʟʜʝʣʝʥʠʝ ʠʭ ʚʝʩʴʤʘ ʫʩʣʦʚʥʦ, ʠʭ 

ʚʝʱʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʦʧʠʩʳʚʘʝʪʩʷ ʩʦʚʤʝʩʪʥʦ. 

ʊʝʢʩʪʫʨʳ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʙʦʣʝʝ ʤʘʩʩʠʚʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʠʟʤʝʥʝʥʥʳʤʠ ʩʣʘʥʮʘʤʠ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, 

ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʦʞʠʣʢʦʚʳʝ, ʧʣʦʡʯʘʪʳʝ ʠ ʙʨʝʢʯʠʝʚʠʜʥʳʝ  ʪʝʢʩʪʫʨʳ, ʪʦʛʜʘ ʢʘʢ ʩʣʘʥʮʝʚʘʪʳʝ ʪʝʢʩʪʫʨʳ 

ʩʪʘʥʦʚʷʪʩʷ ʪʝʥʝʚʳʤʠ ʠʣʠ ʨʝʣʠʢʪʦʚʳʤʠ. 

ɺ ʮʝʣʦʤ ʩʦʩʪʘʚ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʦʩʪʘʚʘ ʩʣʘʥʮʝʚ ʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʤʠʥʝʨʘʣʦʚ. ʅʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʫʢʨʫʧʥʝʥʥʳʭ ʣʠʩʪʦʯʢʦʚ 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ, ʇɽʊʈʆɻʈɸʌʀʗ 

ʤʫʩʢʦʚʠʪʘ. ʈʘʟʤʝʨʳ ʤʝʪʘʢʨʠʩʪʘʣʣʦʚ ʤʫʩʢʦʚʠʪʘ  ʚ ʧʷʪʴ ʠ ʙʦʣʝʝ ʨʘʟ ʧʨʝʚʦʩʭʦʜʷʪ ʨʘʟʤʝʨʳ ʪʝʭ ʞʝ ʤʠʥʝʨʘʣʦʚ ʚʦ 

ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜʘʭ, ʘ ʚʙʣʠʟʠ ʢʦʥʪʘʢʪʘ ʩ ʢʚʘʨʮʝʚʳʤʠ ʧʨʦʞʠʣʢʘʤʠ ʠʭ ʨʘʟʤʝʨʳ ʝʱʝ ʙʦʣʝʝ ʚʦʟʨʘʩʪʘʶʪ. 

ɺ ʦʩʥʦʚʥʦʡ ʩʚʦʝʡ ʤʘʩʩʝ ʤʝʪʘʩʦʤʘʪʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʭʣʦʨʠʪ-ʩʝʨʠʮʠʪʦʚʳʤʠ ʢʚʘʨʮʠʪʘʤʠ ʠ 

ʤʠʢʨʦʢʚʘʨʮʠʪʘʤʠ ï ʧʣʦʪʥʳʤʠ ʪʦʥʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʩ ʨʘʢʦʚʠʩʪʳʤ ʠʟʣʦʤʦʤ, ʘ ʪʘʢʞʝ 

ʩʣʘʥʮʝʚʘʪʳʤʠ ʩʣʶʜʠʩʪʳʤʠ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʪʫʨʤʘʣʠʥ. 

ʆʩʥʦʚʥʳʤʠ ʨʫʜʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ ʷʚʣʷʶʪʩʷ ʧʠʨʠʪ ʠ ʘʨʩʝʥʦʧʠʨʠʪ, ʨʝʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʭʘʣʴʢʦʧʠʨʠʪ ʠ 

ʧʠʨʨʦʪʠʥ. ɺ ʟʦʥʝ ʦʢʠʩʣʝʥʠʷ ʦʥʠ ʟʘʤʝʱʘʶʪʩʷ ʛʝʪʠʪʦʤ ʠ ʩʢʦʨʦʜʠʪʦʤ. ʇʠʨʠʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ 

ʤʠʥʝʨʘʣʦʚ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɿʦʣʦʪʦʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʜʘʣʝʢʦ ʟʘ ʧʨʝʜʝʣʳ ʨʫʜʥʳʭ ʟʦʥ. ʉʦʜʝʨʞʘʥʠʝ ʝʛʦ ʚ 

ʨʫʜʘʭ ʚ ʦʩʥʦʚʥʦʤ 1é3 %, ʥʘ ʦʙʦʛʘʱʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʜʦ 7é12 %. ɿʘ ʧʨʝʜʝʣʘʤʠ ʨʫʜʥʳʭ ʟʦʥ ʢʦʣʠʯʝʩʪʚʦ ʧʠʨʠʪʘ 

ʩʥʠʞʘʝʪʩʷ ʜʦ 1 % ʠ ʥʠʞʝ. ʇʠʨʠʪ ʦʙʨʘʟʫʝʪ ʢʨʫʧʥʳʝ ʘʛʨʝʛʘʪʳ ʚ ʢʚʘʨʮʝʚʳʭ ʧʨʦʞʠʣʢʘʭ ʠ ʠʭ ʵʢʟʦʢʦʥʪʘʢʪʘʭ, ʘ ʪʘʢ ʞʝ 

ʪʦʥʢʠʝ ʣʠʥʟʦʚʠʜʥʳʝ ʧʨʦʩʝʯʢʠ ʧʦ ʩʣʘʥʮʝʚʘʪʦʩʪʠ. ɼʣʷ ʢʨʫʧʥʳʭ ʧʨʠʟʤʘʪʠʯʝʩʢʠʭ ʟʝʨʝʥ ʘʨʩʝʥʦʧʠʨʠʪʘ ʪʘʢ ʞʝ 

ʦʪʤʝʯʘʝʪʩʷ ʦʪʯʝʪʣʠʚʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʚʷʟʴ ʩ ʢʚʘʨʮʝʚʳʤʠ ʧʨʦʞʠʣʢʘʤʠ ʠ ʠʭ ʵʢʟʦʢʦʥʪʘʢʪʦʚʳʤʠ ʟʦʥʘʤʠ. 

ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʘʨʩʝʥʦʧʠʨʠʪʘ ʚ ʨʫʜʘʭ ï 1é3 %, ʤʝʩʪʘʤʠ ʜʦ 5é6 %. ʇʠʨʨʦʪʠʥ ʠ ʭʘʣʴʢʦʧʠʨʠʪ ʚ ʨʫʜʘʭ 

ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ. ʀʭ ʧʨʠʩʫʪʩʪʚʠʝ ʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʦʢʦʣʦʨʫʜʥʦʡ ʟʦʥʳ. 

ʅʘʭʦʜʢʠ ʚʠʜʠʤʦʛʦ ʟʦʣʦʪʘ ʦʪʤʝʯʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʢʚʘʞʠʥʘʭ, ʚʩʢʨʳʚʰʠʭ ʨʫʜʥʳʝ ʟʦʥʳ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɿʦʣʦʪʦʝ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʦʝ ʟʦʣʦʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʢʚʘʨʮʝʚʳʭ ʧʨʦʞʠʣʢʘʭ ʠ ʧʨʦʩʝʯʢʘʭ. ʈʘʟʤʝʨʳ ʝʛʦ 

ʚʳʜʝʣʝʥʠʡ ʜʦʩʪʠʛʘʶʪ 1,5 ʤʤ. ɿʦʣʦʪʦ ʚ ʧʨʦʞʠʣʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʘʢ ʦʪʜʝʣʴʥʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ ʟʦʣʦʪʠʥ, ʪʘʢ ʠ 

ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʘʛʨʝʛʘʪʘʤʠ. ʊʘʢʠʝ ʘʛʨʝʛʘʪʳ ʠʤʝʶʪ ʟʚʝʟʜʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ ʠ ʩʦʩʪʦʷʪ ʠʟ ʨʷʜʘ ʩʙʣʠʞʝʥʥʳʭ 

ʟʦʣʦʪʠʥ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʨʘʟʤʝʨ ʜʦ 0,5é0,6 ʤʤ. ʉʨʦʩʪʢʠ ʟʦʣʦʪʘ ʤʦʛʫʪ ʙʳʪʴ ʦʢʨʫʞʝʥʳ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʪʦʥʢʠʤʠ ʚʢʣʶʯʝʥʠʷʤʠ ʟʦʣʦʪʘ. ɿʚʝʟʜʦʧʦʜʦʙʥʘʷ ʬʦʨʤʘ ʚʳʜʝʣʝʥʠʡ ʟʦʣʦʪʘ ʦʙʲʷʩʥʷʝʪʩʷ 

ʧʨʠʫʨʦʯʝʥʥʦʩʪʴʶ ʝʛʦ ʢ ʧʫʩʪʦʪʘʤ ʠ ʪʨʝʱʠʥʢʘʤ ʚ ʞʠʣʴʥʦʤ ʢʚʘʨʮʝ. ɿʦʣʦʪʦ, ʨʘʩʧʦʣʘʛʘʷʩʴ ʚ ʪʨʝʱʠʥʢʘʭ, çʨʘʟʲʝʜʘʝʪè 

ʢʚʘʨʮ ʠ ʢʨʠʩʪʘʣʣʠʟʫʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʢʘʨʙʦʥʘʪʘʤʠ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʦʙʨʘʩʪʘʶʪʩʷ ʟʦʣʦʪʦʤ. ɻʨʘʥʠʮʳ ʢʘʨʙʦʥʘʪʘ 

ʠ ʟʦʣʦʪʘ ʨʦʚʥʳʝ. ʊʦʥʢʠʝ ʚʳʜʝʣʝʥʠʷ ʟʦʣʦʪʘ ʦʙʨʘʟʫʶʪ ʚʢʣʶʯʝʥʠʷ ʚ ʢʘʨʙʦʥʘʪʝ. ʇʦʭʦʞʝ, ʯʪʦ ʟʦʣʦʪʦ, ʪʘʢʞʝ ʢʘʢ ʠ 

ʢʘʣʴʮʠʪ, ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʢʨʠʩʪʘʣʣʠʟʫʝʪʩʷ ʚ ʧʦʨʘʭ ʢʚʘʨʮʘ. 

ɼʨʫʛʘʷ ʛʨʫʧʧʘ ʟʦʣʦʪʠʥ ʥʝ ʠʤʝʝʪ ʩʚʷʟʠ ʩ ʢʘʣʴʮʠʪʦʤ, ʘ ʧʨʠʫʨʦʯʝʥʘ ʢ ʢʦʥʪʘʢʪʘʤ ʢʚʘʨʮʝʚʳʭ ʧʨʦʞʠʣʢʦʚ ʩ 

ʚʤʝʱʘʶʱʠʤʠ ʠʭ ʤʝʪʘʩʦʤʘʪʠʪʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʯʘʩʪʴ ʟʦʣʦʪʠʥ ʥʘʭʦʜʠʪʩʷ ʚ ʩʨʦʩʪʢʘʭ ʩ ʘʨʩʝʥʦʧʠʨʠʪʦʤ, ʟʘʥʠʤʘʷ 

ʪʨʝʱʠʥʢʠ ʚ ʥʝʤ ʠʣʠ ʚ ʩʨʦʩʪʢʘʭ ʩ ʢʚʘʨʮʝʤ. ɺ ʧʠʨʠʪʝ ʪʘʢʞʝ ʦʙʥʘʨʫʞʝʥʳ ʯʘʩʪʠʮʳ ʟʦʣʦʪʘ ʨʘʟʤʝʨʦʤ 0,015 ʤʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʘʢʞʝ ʢʘʢ ʠ ʩʫʣʴʬʠʜʳ, ʟʦʣʦʪʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʠ ʜʦʩʪʠʛʘʝʪ ʥʘʠʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʚ 

ʧʨʦʞʠʣʢʘʭ ʢʚʘʨʮʘ ʠʣʠ ʥʘ ʛʨʘʥʠʮʝ ʩ ʥʠʤʠ. 

ɺ ʩʦʙʩʪʚʝʥʥʦ ʤʝʪʘʩʦʤʘʪʠʪʘʭ ʟʦʣʦʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʦʯʝʥʴ ʨʝʜʢʦ ʚ ʚʠʜʝ ʪʦʥʢʦʡ ʚʢʨʘʧʣʝʥʥʦʩʪʠ ʚ ʤʫʩʢʦʚʠʪʝ 

ʚ ʨʘʟʤʝʨʘʭ, ʨʘʚʥʳʭ ʧʝʨʚʳʤ ʩʦʪʳʤ ʜʦʣʷʤ ʤʠʣʣʠʤʝʪʨʘ, ʟʝʨʥʘ ʫʜʣʠʥʝʥʥʦʡ ʬʦʨʤʳ ʜʦʩʪʠʛʘʶʪ ʨʘʟʤʝʨʘ 0,01é0,02 

ʤʤ. 
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ʀʥʩʪʠʪʫʪ ʛʝʦʭʠʤʠʠ ʠʤ. ɸ.ʇ. ɺʠʥʦʛʨʘʜʦʚʘ ʉʆ ʈɸʅ, ʛ. ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 

ɺ ʧʨʝʜʝʣʘʭ ʂʦʜʘʨʦ-ʋʜʦʢʘʥʩʢʦʡ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʦʡ ʟʦʥʳ (ʉʝʚʝʨʥʦʝ ɿʘʙʘʡʢʘʣʴʝ) ʥʘʭʦʜʠʪʩʷ ʨʷʜ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʨʫʜʦʧʨʦʷʚʣʝʥʠʡ ʯʝʨʥʳʭ, ʨʝʜʢʠʭ ʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ï ʋʜʦʢʘʥʩʢʦʝ, 

ʂʦʥʪʘʢʪʦʚʦʝ, ʏʠʪʢʘʥʜʠʥʩʢʦʝ, ɺʝʨʭʥʝʩʘʢʫʢʘʥʩʢʦʝ ʠ ʜʨ., ʘ ʪʘʢʞʝ ʍʘʜʘʪʢʘʥʜʘ, ʛʜʝ  ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝ ʪʦʣʴʢʦ ʟʦʣʦʪʘʷ, 

ʥʦ ʠ ʫʨʘʥʦʚʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ [3, 4]. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʧʦʨʳ ʦ ʛʝʥʝʟʠʩʝ ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ  

ʩʚʦʜʷʪʩʷ ʢ ʚʦʧʨʦʩʘʤ ʠʩʪʦʯʥʠʢʘ ʨʫʜʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʠ ʤʝʭʘʥʠʟʤʘ ʝʛʦ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʪʝʨʨʠʪʦʨʠʠ ʂʦʜʘʨʦ-ʋʜʦʢʘʥʩʢʦʛʦ ʧʨʦʛʠʙʘ ʩ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʦʟʠʮʠʡ ʠ ʜʝʪʘʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʧʦʨʦʜ ʠ ʨʫʜ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʋʜʦʢʘʥ ʠ ʍʘʜʘʪʢʘʥʜʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʛʠʧʦʪʝʟʫ ɺ. ʂ. ʅʝʤʝʨʦʚʘ ʦ 

ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʤ ʛʝʥʝʟʠʩʝ [6, 7]. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʠʥʝʨʘʣʦʛʦ-

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʨʦʜ ʠ ʨʫʜ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʦʙʥʘʞʝʥʠʡ ʧʦ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʨ. ʍʘʜʘʪʢʘʥʜʘ, ʘ 

ʪʘʢʞʝ ʨʫʜʦʦʪʚʘʣʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʨʝʜʝʣʘʭ ʨʫʜʥʦʡ ʟʦʥʳ. 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʍʘʜʘʪʢʘʥʜʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʜʚʫʭ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ, ʉʶʙʘʥʩʢʦʛʦ ʠ 

ʍʘʜʘʪʢʘʥʜʩʢʦʛʦ, ʥʘ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʧʝʨʠʬʝʨʠʠ ɺʝʨʭʥʝʩʶʣʴʙʘʥʩʢʦʛʦ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʫʟʣʘ, ʦʙʨʘʟʦʚʘʥʥʦʛʦ 

ʤʘʩʩʠʚʦʤ ʛʘʙʙʨʦ-ʥʦʨʠʪʦʚ ʨʫʜʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʯʠʥʝʡʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʘʥʥʝʛʦ ʧʨʦʪʝʨʦʟʦʷ ʠ ʤʥʦʛʦʬʘʟʥʳʤʠ (ʦʪ 

ʛʘʙʙʨʦ ʜʦ ʛʨʘʥʠʪʦʚ) ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʤʠ ʠʥʪʨʫʟʠʷʤʠ [3, 4]. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʧʨʠʫʨʦʯʝʥʦ ʢ 

ʥʠʞʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʤ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʤ ʦʪʣʦʞʝʥʠʷʤ ʋʜʦʢʘʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʢʦʪʦʨʳʝ ʜʝʣʷʪʩʷ ʥʘ ʯʝʪʳʨʝ 

ʢʨʫʧʥʳʝ ʣʠʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ (ʩʝʨʠʠ): ʜʞʷʣʪʫʢʪʠʥʩʢʫʶ, ʢʦʜʘʨʩʢʫʶ, ʯʠʥʝʡʩʢʫʶ ʠ ʢʝʤʝʥʩʢʫʶ 

[1]. 

ɺ ʨʘʟʨʝʟʝ ʢʦʜʘʨʩʢʦʡ ʩʝʨʠʠ ʚʳʜʝʣʷʶʪʩʷ ʠʢʘʙʠʡʩʢʘʷ, ʘʷʥʩʢʘʷ ʠ ʠʥʳʨʩʢʘʷ ʩʚʠʪʳ. ʇʦʨʦʜʳ ʩʝʨʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʶʜʠʩʪʦ-ʢʚʘʨʮʝʚʳʤʠ ʤʝʪʘʧʝʩʯʘʥʠʢʘʤʠ. ʊʝʢʩʪʫʨʘ ʧʦʨʦʜ ʩʣʘʥʮʝʚʘʪʘʷ, ʩʪʨʫʢʪʫʨʘ ï 

ʣʝʧʠʜʦʛʨʘʥʦʙʣʘʩʪʦʚʘʷ, ʦʙʣʦʤʢʠ ʘʣʝʚʨʦʧʩʘʤʤʠʪʦʚʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʚʘʨʮʝʤ (60é80 %), 

ʝʜʠʥʠʯʥʳʤʠ ʟʸʨʥʘʤʠ ʧʣʘʛʠʦʢʣʘʟʘ, ʤʠʢʨʦʢʣʠʥʘ. ɹʠʦʪʠʪ, ʤʫʩʢʦʚʠʪ ʠ ʭʣʦʨʠʪ (15é40 %) ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʚʠʜʝ 

ʦʪʜʝʣʴʥʳʭ ʯʝʰʫʝʢ, ʨʘʩʩʝʷʥʥʳʭ ʩʨʝʜʠ ʢʚʘʨʮʝʚʦʡ ʤʘʩʩʳ, ʥʦ ʯʘʱʝ ʦʙʨʘʟʫʪʁ ʪʦʥʢʠʝ ʧʨʝʨʳʚʠʩʪʳʝ ʧʦʣʦʩʳ, 

ʬʦʨʤʠʨʫʶʱʠʝ ʩʣʘʥʮʝʚʘʪʦʩʪʴ. ʅʘ ʬʦʥʝ ʦʙʱʝʡ ʤʘʩʩʳ ʥʘʙʣʶʜʘʶʪʩʷ ʣʠʥʟʳ, ʧʦʣʥʦʩʪʴʶ ʩʣʦʞʝʥʥʳʝ ʭʣʦʨʠʪʦʤ, 

ʧʝʣʠʪʠʟʠʨʦʚʘʥʥʳʝ ʢʘʣʠʝʚʳʝ ʧʦʣʝʚʳʝ ʰʧʘʪʳ, ʝʜʠʥʠʯʥʳʝ ʟʸʨʥʘ ʢʘʨʙʦʥʘʪʦʚ. ɸʢʮʝʩʩʦʨʥʳʝ ʤʠʥʝʨʘʣʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʧʘʪʠʪʦʤ, ʛʨʘʥʘʪʦʤ, ʚʪʦʨʠʯʥʳʝ ï ʵʧʠʜʦʪʦʤ. 
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ʋʨʘʥʦʚʦ-ʨʫʜʥʳʝ ʪʝʣʘ, ʚʩʢʨʳʪʳʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʦʙʨʘʟʫʶʪ ʣʠʥʟʳ ʨʘʟʣʠʯʥʦʡ ʤʦʱʥʦʩʪʠ, 

ʬʦʨʤʠʨʫʷ ʟʦʥʫ ʤʝʨʠʜʠʦʥʘʣʴʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʦʢʦʣʦ 3,5 ʢʤ ʠ ʰʠʨʠʥʦʡ ʧʦʨʷʜʢʘ 10 ʤ [3, 4]. 

ʈʫʜʦʚʤʝʱʘʶʱʠʤʠ ʷʚʣʷʶʪʩʷ ʧʦʨʦʜʳ ʯʠʥʝʡʩʢʦʡ ʩʝʨʠʠ, ʢʦʪʦʨʳʝ ʧʦʚʩʝʤʝʩʪʥʦ ʧʨʦʨʚʘʥʳ ʪʝʣʘʤʠ ʦʩʥʦʚʥʳʭ ʠ 

ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ ʧʦʨʦʜ, ʘ ʠʤʝʥʥʦ ʛʘʙʙʨʦ, ʚʝʙʩʪʝʨʠʪʦʚ, ʧʣʘʛʠʦʚʝʙʩʪʝʨʠʪʦʚ, ʧʣʘʛʠʦʢʣʠʥʦʧʠʨʦʢʩʝʥʠʪʦʚ, 

ʧʣʘʛʠʦʚʝʨʣʠʪʦʚ. ɺ ʫʩʣʦʚʠʷʭ ʧʦʣʠʩʪʘʜʠʡʥʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʘ ʦʥʠ ʧʨʝʚʨʘʱʝʥʳ, ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ, ʚ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʱʝʣʦʯʥʳʝ ʠ ʩʫʙʱʝʣʦʯʥʳʝ ʞʝʣʝʟʦ-ʤʘʛʥʝʟʠʘʣʴʥʦ-ʢʘʣʴʮʝʚʳʝ ʤʝʪʘʩʦʤʘʪʪʠʪʳ, ʠʥʪʝʥʩʠʚʥʦ 

ʩʫʣʴʬʠʜʠʟʠʨʦʚʘʥʥʳʝ ʥʘ ʫʯʘʩʪʢʘʭ ʥʘʣʦʞʝʥʥʦʛʦ ʢʘʪʘʢʣʘʟʘ ʠ ʜʨʦʙʣʝʥʠʷ. ʆʪʯʝʪʣʠʚʦ ʥʘʣʦʞʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠʤʝʶʪ 

ʩʝʨʠʮʠʪʠʟʘʮʠʷ ʠ ʢʘʨʙʦʥʘʪʠʟʘʮʠʷ. 

ʏʠʥʝʡʩʢʘʷ ʩʝʨʠʷ ʟʘʣʝʛʘʝʪ ʥʘ ʦʪʣʦʞʝʥʠʷʭ ʢʦʜʘʨʩʢʦʡ ʩʝʨʠʠ ʠ ʨʘʩʯʣʝʥʝʥʘ ʥʘ ʯʠʪʢʘʥʜʠʥʩʢʫʶ, 

ʘʣʝʢʩʘʥʜʨʦʚʩʢʫʶ ʠ ʙʫʪʫʥʩʢʫʶ ʩʚʠʪʳ. ʇʦʨʦʜʳ ʘʣʝʢʩʘʥʜʨʦʚʩʢʦʡ ʠ ʯʠʪʢʘʥʜʠʥʩʢʦʡ ʩʚʠʪ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʤʝʪʘʧʝʩʯʘʥʥʠʢʘʤʠ, ʚ ʧʦʩʣʝʜʥʝʡ ʥʘʙʣʶʜʘʶʪʩʷ ʪʘʢʞʝ ʘʣʝʚʨʦʩʣʘʥʮʳ ʠ ʩʣʘʥʮʳ. ʄʝʪʘʧʝʩʯʘʥʠʢʠ ʵʪʠʭ ʩʚʠʪ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠ ʩʭʦʞʠ ʩ ʤʝʪʘʧʝʩʯʘʥʠʢʘʤʠ ʢʦʜʘʨʩʢʦʡ ʩʝʨʠʠ. ɸʣʝʚʨʦʩʣʘʥʮʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʘʥʮʝʚʘʪʦʡ ʠ 

ʧʣʦʡʯʘʪʦʡ ʪʝʢʩʪʫʨʘʤʠ ʠ ʣʝʧʠʜʦʛʨʘʥʦʙʣʘʩʪʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʆʥʠ ʩʣʦʞʝʥʳ ʥʘ 50 % ʙʠʦʪʠʪʦʤ, ʤʫʩʢʦʚʠʪʦʤ ʠ ʥʘ 50 

% ʦʙʣʦʤʢʘʤʠ ʢʚʘʨʮʘ. ʉʣʘʥʮʳ ʯʠʪʢʘʥʜʠʥʩʢʦʡ ʩʚʠʪʳ ʩʝʨʠʮʠʪʦʚʳʝ ʩ ʧʠʨʠʪʦʤ, ʪʦʥʢʦ ʣʝʧʠʜʦʙʣʘʩʪʦʚʦʡ ʩʪʨʫʢʪʫʨʳ. 

ɺ ʩʣʘʥʮʘʭ ʠ ʘʣʝʚʨʦʩʣʘʥʮʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʨʦʤʙʦʚʠʜʥʦʡ ʬʦʨʤʳ ʟʸʨʥʘ ʜʦʣʦʤʠʪʘ ʜʦ 5 %. ʆʪʣʦʞʝʥʠʷ ʙʫʪʫʥʩʢʦʡ 

ʩʚʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʣʘʛʠʦʢʣʘʟ-ʢʚʘʨʮʝʚʳʤʠ, ʧʦʣʝʚʦʰʧʘʪ-ʢʚʘʨʮʝʚʳʤʠ ʠ ʩʣʶʜʠʩʪʦ-ʢʚʘʨʮʝʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʠ 

ʘʣʝʚʨʦʧʝʩʯʘʥʠʢʘʤʠ. ʊʝʢʩʪʫʨʘ ʦʜʥʦʨʦʜʥʘʷ, ʠʥʦʛʜʘ ʩʣʦʠʩʪʘʷ; ʩʪʨʫʢʪʫʨʘ - ʣʝʧʠʜʦʛʨʘʥʦʙʣʘʩʪʦʚʘʷ. ɺʢʨʘʧʣʝʥʥʘʷ 

ʨʫʜʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʟʘʥʠʤʘʝʪ ʦʪ 3 ʜʦ 10 ʦʙ. % ʧʦʨʦʜʳ. ʆʙʣʦʤʢʠ ʢʚʘʨʮʘ ʚ ʧʦʨʦʜʝ ʩʦʩʪʘʚʣʷʶʪ ʜʦ 50 %; 

ʧʣʘʛʠʦʢʣʘʟ, ʤʠʢʨʦʢʣʠʥ, ʙʠʦʪʠʪ ʠ ʤʫʩʢʦʚʠʪ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ. ɸʢʮʝʩʩʦʨʥʳʝ ʤʠʥʝʨʘʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʬʝʥʦʤ, ʘʧʘʪʠʪʦʤ, ʚʪʦʨʠʯʥʳʝ ï 

ʧɻʠʜʦʪʦʤ, ʮʦʠʟʠʪʦʤ, ʢʘʨʙʦʥʘʪʦʤ. ʎʝʤʝʥʪ ʢʦʥʪʘʢʪʦʚʳʡ, ʧʨʝʜʩʪʘʚʣʝʥ ʨʫʜʥʳʤ ʚʝʱʝʩʪʚʦʤ ʠ ʩʝʨʠʮʠʪʦʤ. 

ʋʨʘʥʦʚʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ ʩʣʘʙʦ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʭ ʘʤʬʠʙʦʣʦʚʳʭ 

ʢʣʠʥʦʧʠʨʦʢʩʝʥʠʪʘʭ, ʘʤʬʠʙʦʣʦʚʳʭ ʛʘʙʙʨʦ ʠ ʵʧʠʜʦʪ-ʮʦʠʟʠʪ-ʢʘʨʙʦʥʘʪ-ʭʣʦʨʠʪʦʚʳʭ ʤʝʪʘʩʦʤʘʪʠʪʘʭ ʩ ʨʝʣʠʢʪʘʤʠ 

ʘʤʬʠʙʦʣʦʚ. ɺʪʦʨʠʯʥʳʝ ʤʠʥʝʨʘʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʝʤʦʣʠʪʦʤ (ʜʦ 5 %), ʢʘʨʙʦʥʘʪʦʤ (5é20 %), ʭʣʦʨʠʪʦʤ (10é50 

%), ʵʧʠʜʦʪʦʤ (ʜʦ 5%). ʆʥʠ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦ ʧʝʨʚʠʯʥʳʤ ʤʠʥʝʨʘʣʘʤ, ʬʦʨʤʠʨʫʷ ʧʷʪʥʠʩʪʫʶ ʪʝʢʩʪʫʨʫ (ʩʪʝʧʝʥʴ 

ʠʟʤʝʥʝʥʠʷ ʠʩʭʦʜʥʳʭ ʧʦʨʦʜ ʜʦ 30é35 %), ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘʮʝʣʦ ʠʟʤʝʥʝʥʥʳʝ ʧʦʨʦʜʳ. ʇʦʨʦʜʳ ʩʠʣʴʥʦ 

ʙʨʝʢʯʠʨʦʚʘʥʳ, ʩʤʷʪʳ, ʧʨʦʥʠʟʘʥʳ ʪʦʥʢʠʤʠ ʧʨʦʞʠʣʢʘʤʠ. ɺʦ ʚʩʝʭ ʧʦʨʦʜʘʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʙʫʨʳʡ ʘʤʬʠʙʦʣ ʵʜʝʥʠʪ-

ʧʘʨʛʘʩʠʪ-ʢʝʨʩʫʪʠʪʦʚʦʛʦ ʨʷʜʘ, ʢʦʪʦʨʳʡ ʟʘʤʝʱʝʥ ʭʣʦʨʠʪʦʤ ʠ ʪʨʝʤʦʣʠʪʦʤ ʧʦ ʧʝʨʠʬʝʨʠʠ ʟʸʨʝʥ, ʘ ʠʥʦʛʜʘ 

ʧʦʣʥʦʩʪʴʶ. ʂʣʠʥʦʧʠʨʦʢʩʝʥ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʟʘʤʝʱʝʥ ʪʨʝʤʦʣʠʪʦʤ, ʵʧʠʜʦʪʦʤ ʠ ʮʦʠʟʠʪʦʤ, ʠʥʦʛʜʘ ʦʪ ʟʸʨʝʥ 

ʦʩʪʘʶʪʩʷ ʦʜʥʠ ʨʝʣʠʢʪʳ. ʅʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʩʝʨʠʮʠʪʠʟʠʨʦʚʘʥʥʳʝ ʟʸʨʥʘ 

ʧʣʘʛʠʦʢʣʘʟʘ. ʂʘʨʙʦʥʘʪ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʚʠʜʝ ʪʦʥʢʠʭ ʢʨʠʧʪʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʨʦʞʠʣʢʦʚ ʠ ʚ 

ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ʟʝʨʝʥ, ʥʘʣʦʞʝʥʥʳʭ ʥʘ ʠʩʭʦʜʥʫʶ ʧʦʨʦʜʫ. 

ʉʫʣʴʬʠʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʠʨʠʪʦʤ ʠ ʧʠʨʨʦʪʠʥʦʤ, ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʚʠʜʝ ʤʝʣʢʦ ʠ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ 

ʧʨʦʞʠʣʢʦʚʠʜʥʦ-ʚʢʨʘʧʣʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ ʠ ʩʢʦʧʣʝʥʠʡ ʪʦʥʢʦʡ ʨʘʩʩʝʷʥʥʦʡ ʚʢʨʘʧʣʝʥʥʦʩʪʠ ʚ ʧʦʨʦʜʝ. ɺʦʢʨʫʛ ʟʸʨʝʥ 

ʧʠʨʠʪʘ ʠ ʧʠʨʨʦʪʠʥʘ ʘʢʢʫʤʫʣʠʨʫʶʪʩʷ ʤʠʥʝʨʘʣʳ ʫʨʘʥʘ ʚ ʚʠʜʝ ʢʘʝʤʦʢ ʠ ʧʦ ʪʨʝʱʠʥʘʤ (ʥʘʩʪʫʨʘʥ, ʫʨʘʥʦʚʘʷ ʯʝʨʥʴ). 

ʀʥʦʛʜʘ ʦʪʤʝʯʘʶʪʩʷ ʪʦʥʢʠʝ ʚʳʜʝʣʝʥʠʷ ʭʘʣʴʢʦʧʠʨʠʪʘ ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ ʧʠʨʨʦʪʠʥʦʤ, ʝʜʠʥʠʯʥʳʝ ʧʨʠʟʤʘʪʠʯʝʩʢʠʝ 

ʟʸʨʥʘ ʤʦʣʠʙʜʝʥʠʪʘ, ʝʜʠʥʠʯʥʳʝ ʪʦʥʢʠʝ ʠʛʦʣʴʯʘʪʦ-ʧʨʠʟʤʘʪʠʯʝʩʢʠʝ ʘʛʨʝʛʘʪʳ ʚʠʩʤʫʪʦʪʝʣʣʫʨʠʜʦʚ. ʋʨʘʥʠʥʠʪ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʚʠʜʝ ʠʟʦʤʝʪʨʠʯʥʳʭ, ʧʷʪʥʠʩʪʳʭ, ʧʨʝʨʳʚʠʩʪʳʭ, ʢʦʤʢʦʚʠʜʥʳʭ, ʧʨʦʞʠʣʢʦʚʠʜʥʳʭ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ 

ʘʛʨʝʛʘʪʦʚ ʚ ʠʥʪʝʨʩʪʠʮʠʷʭ ʥʝʨʫʜʥʳʭ. ɸʛʨʝʛʘʪʳ ʥʘʩʪʫʨʘʥʘ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʥʘʣʦʞʝʥʳ ʥʘ ʫʨʘʥʠʥʠʪ, ʟʘʤʝʱʘʶʪ 

ʝʛʦ, ʦʙʨʘʟʫʶʪ ʩʦʚʤʝʩʪʥʳʝ ʘʛʨʝʛʘʪʳ ʩ ʫʨʘʥʦʚʦʡ ʯʝʨʥʴʶ. ɺʢʨʘʧʣʝʥʠʷ ʥʘʩʪʫʨʘʥʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʚʠʜʝ ʪʦʥʢʠʭ 

ʚʢʨʘʧʣʝʥʥʠʢʦʚ, ʦʢʨʫʞʝʥʥʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ çʜʚʦʨʠʢʘʤʠè. 

ʋʨʘʥʦʚʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚ ʧʦʨʦʜʝ ʷʚʣʷʝʪʩʷ ʥʘʣʦʞʝʥʥʦʡ ʥʘ ʩʫʣʴʬʠʜʳ ʠ ʧʨʠʫʨʦʯʝʥʘ ʢ ʟʦʥʘʤ ʜʨʦʙʣʝʥʠʷ, 

ʩʤʷʪʠʷ, ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ. ʆʪʤʝʯʘʝʪʩʷ ʪʝʩʥʘʷ ʘʩʩʦʮʠʘʮʠʷ ʫʨʘʥʦʚʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʩ ʢʘʨʙʦʥʘʪʘʤʠ. ɺ ʥʘʠʙʦʣʝʝ 

ʠʟʤʝʥʝʥʥʳʭ ʧʦʨʦʜʘʭ ʫʨʘʥʦʚʘʷ ʯʝʨʥʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʜʨʫʛʠʤʠ ʤʠʥʝʨʘʣʘʤʠ ʫʨʘʥʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʛʝʦʭʠʤʠʯʝʩʢʠʭ [5] ʠ ʤʠʥʝʨʘʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʨʦʜ ʠ ʨʫʜ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝ ʧʦʜʪʚʝʨʜʠʣʠ ʛʠʧʦʪʝʟʫ ʝʜʠʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʟʦʣʦʪʦʡ ʠ ʫʨʘʥʦʚʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʠ ʩʦʛʣʘʩʫʶʪʩʷ ʩ 

ʚʳʚʦʜʘʤ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʜʫʢʪʠʚʥʳʝ ʟʦʣʦʪʦʥʦʩʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʚʳʧʦʣʥʷʶʪ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʉʶʣʴʙʘʥʩʢʦʛʦ ʨʘʟʣʦʤʘ ʤʝʣʢʠʝ ʪʨʝʱʠʥʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʙʨʘʟʦʚʘʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʦʚʳʭ ʠʤʧʫʣʴʩʦʚ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ  ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ [2]. ʇʨʦʜʦʣʞʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʜʘʥʥʦʤ ʦʙʲʝʢʪʝ ʧʦʟʚʦʣʠʪ 

ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ ʙʦʣʝʝ ʪʦʯʥʦʤʫ ʧʦʥʠʤʘʥʠʶ ʧʨʦʮʝʩʩʦʚ ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʍʘʜʘʪʢʘʥʜʘ, ʥʦ ʠ ʜʨʫʛʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʦʜʘʨʦ-ʋʜʦʢʘʥʩʢʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʬʦʨʤʘʮʠʦʥʥʦʡ ʟʦʥʳ. 
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ʧʦʣʠʤʝʪʘʣʴʥʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʚ ʫʛʣʝʨʦʜʠʩʪʳʭ ʦʩʘʜʦʯʥʳʭ ʬʦʨʤʘʮʠʷʭ // ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ çʇʣʘʪʠʥʘ 
ʈʦʩʩʠʠè, 2005. ï ʊ. IV. ï ʉ. 50ï61. 

7. ʅʝʤʝʨʦʚ ɺ.ʂ., ʉʝʤʝʡʢʠʥʘ ʃ.ʂ., ʉʧʠʨʠʜʦʥʦʚ ɸ.ʄ. ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʝ ʩʮʝʥʘʨʠʠ ʨʫʜʦʛʝʥʝʟʘ ʚ ʫʛʣʝʨʦʜʠʩʪʳʭ 
ʦʩʘʜʦʯʥʳʭ ʬʦʨʤʘʮʠʷʭ // ɹʣʘʛʦʨʦʜʥʳʝ ʠ ʨʝʜʢʠʝ ʤʝʪʘʣʣʳ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ: ʄʘʪ. ʥʘʫʯ. ʢʦʥʬ. ï 
ʀʨʢʫʪʩʢ, 2005. ï ʊ. 1. ï ʉ. 30ï33. 

 
ʄʀʂʈʆʄʀʅɽʈɸʃʔʅʓɽ ɸʉʉʆʎʀɸʎʀʀ ɼʆʃʆʄʀʊʆɺʓʍ ʄɽʊɸʉʆʄɸʊʀʊʆɺ, 
ʈɸɿɺʀɺɸʖʑʀʍʉʗ ʇʆ ʀɿɺɽʉʊʅʗʂɸʄ ʂɸʄɽʅʅʆʋɻʆʃʔʅʆɻʆ ɺʆɿʈɸʉʊɸ 

ɺ.ɺ. ɺʦʨʦʙʴʝʚ, ʕ.ɸ. ʂʦʨʦʣʸʚ, ʖ.ʅ. ʆʩʠʥ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ʕ.ɸ. ʂʦʨʦʣʸʚ 

ʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 

ɼʦʣʦʤʠʪʦʚʳʝ ʤʝʪʘʩʦʤʘʪʠʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʪʘʨʩʪʘʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʠʟʚʝʩʪʥʷʢʘʭ ʪʫʨʥʝʡʩʢʦʛʦ ʠ 

ʚʠʟʝʡʩʢʦʛʦ ʷʨʫʩʦʚ, ʩʣʘʛʘʶʱʠʭ ʥʝʬʪʝʥʦʩʥʳʝ ʙʨʘʭʠʘʥʪʠʢʣʠʥʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ III ʠ IV ʧʦʨʷʜʢʦʚ. ɺ ʧʨʝʜʝʣʘʭ 

ʟʘʧʘʜʥʦʛʦ ʩʢʣʦʥʘ ʖʞʥʦ-ʊʘʪʘʨʩʢʦʛʦ ʩʚʦʜʘ ʤʝʪʘʩʦʤʘʪʠʪʳ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʢʨʳʣʴʷʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʦʜʥʷʪʠʡ. ɿʜʝʩʴ 

ʦʥʠ ʦʙʨʘʟʫʶʪ ʥʝʙʦʣʴʰʠʝ ʧʦ ʤʦʱʥʦʩʪʠ (1,5é3,0 ʤ) ʠ ʧʣʦʱʘʜʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʪʝʣʘ ʩ 

ʠʟʚʠʣʠʩʪʳʤʠ ʚʥʝʰʥʠʤʠ ʢʦʥʪʫʨʘʤʠ. ɺ ʨʘʟʨʝʟʘʭ ʩʢʚʘʞʠʥ, ʧʨʦʰʝʜʰʠʭ ʯʝʨʝʟ ʤʝʪʘʩʦʤʘʪʠʪʳ, ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʝ 

ʫʯʘʩʪʢʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʢʨʦʚʣʝ ʪʫʨʥʝʡʩʢʦʛʦ ʷʨʫʩʘ ʠ ʠʟʚʝʩʪʥʷʢʘʤ ʪʫʣʴʩʢʦ-ʙʦʙʨʠʢʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ. ɺ ʧʨʝʜʝʣʘʭ 

ʄʝʣʝʢʝʩʩʢʦʡ ʚʧʘʜʠʥʳ ʤʝʪʘʩʦʤʘʪʠʪʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʪʷʛʦʪʝʶʪ ʢ ʧʣʦʪʥʳʤ ʠʟʚʝʩʪʥʷʢʘʤ ʪʫʨʥʝʡʩʢʦʛʦ ʷʨʫʩʘ, 

ʩʣʘʛʘʶʱʠʤ ʘʧʠʢʘʣʴʥʳʝ ʯʘʩʪʠ ʙʨʘʭʠʘʥʪʠʢʣʠʥʘʣʴʥʳʭ ʧʦʜʥʷʪʠʡ. ʍʘʨʘʢʪʝʨʥʦʡ ʬʦʨʤʦʡ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ 

ʜʦʣʦʤʠʪʦʚ ʷʚʣʷʶʪʩʷ ʧʣʘʩʪʦʚʦ-ʣʠʥʟʦʚʠʜʥʳʝ ʪʝʣʘ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 0,5é1,0 ʢʤ ʧʨʠ ʤʦʱʥʦʩʪʠ 0,5é2,0 ʤ. 

ʈʘʟʣʠʯʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʟʘʤʝʱʘʝʤʳʭ ʧʦʨʦʜ ʦʙʫʩʣʦʚʠʣʘ ʧʦʷʚʣʝʥʠʝ ʫ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʧʦ ʢʦʥʪʫʨʫ ʥʝʨʦʚʥʳʭ 

ʧʠʣʦʦʙʨʘʟʥʳʭ ʛʨʘʥʠʮ ʚ ʚʠʜʝ ʦʪʭʦʜʷʱʠʭ ʦʪ ʦʩʥʦʚʥʦʛʦ ʤʘʩʩʠʚʘ ʩʫʞʘʶʱʠʭʩʷ çʷʟʳʢʦʚè ʚʥʝʜʨʝʥʠʷ ʨʘʟʣʠʯʥʦʡ 

ʧʨʦʪʷʞʝʥʥʦʩʪʠ. 

ʉʦʛʣʘʩʥʦ ʣʠʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʤʝʪʘʩʦʤʘʪʠʪʳ ʪʫʨʥʝʡʩʢʦʛʦ ʷʨʫʩʘ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʚʝʪʣʦ- ʠ ʪʝʤʥʦ-ʩʝʨʦʡ ʦʢʨʘʩʢʦʡ, ʚ ʦʪʣʦʞʝʥʠʷʭ ʪʫʣʴʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ï ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʝʤʥʦ-

ʩʝʨʦʡ ʠ ʯʝʨʥʦʡ. ʇʦʨʦʜʳ ʷʩʥʦʟʝʨʥʠʩʪʳʝ, ʩ ʤʘʩʩʠʚʥʦʡ, ʧʷʪʥʠʩʪʦʡ ʠʣʠ ʧʦʣʦʩʯʘʪʦʡ ʪʝʢʩʪʫʨʦʡ. 

ʆʧʪʠʢʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʜʦʣʦʤʠʪʦʚʳʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʥʝʦʜʥʦʨʦʜʥʳʤ ʩʪʨʦʝʥʠʝʤ. ʇʣʦʪʥʳʝ ʨʘʟʥʦʩʪʠ ʧʦʣʥʦʩʪʴʶ ʩʣʦʞʝʥʳ ʪʝʩʥʦ ʩʦʧʨʠʢʘʩʘʶʱʠʤʠʩʷ ʟʝʨʥʘʤʠ ʨʘʟʤʝʨʦʤ 

0,1é0,5 ʤʤ. ʂʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʠʥʜʠʚʠʜʳ ʠʤʝʶʪ ʢʩʝʥʦʤʦʨʬʥʫʶ ʠ ʛʠʧʠʜʠʦʤʦʨʬʥʫʶ ʬʦʨʤʫ ʚ ʚʠʜʝ ʵʣʝʤʝʥʪʦʚ 

ʨʦʤʙʦʵʜʨʘ, ʩʦʜʝʨʞʘʪ ʚʥʫʪʨʠ ʩʝʙʷ ʤʠʢʨʦʚʢʣʶʯʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ɺ ʟʝʨʥʠʩʪʦʡ ʤʘʩʩʝ ʤʝʪʘʩʦʤʘʪʠʪʦʚ 

ʬʨʘʛʤʝʥʪʘʨʥʦ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʯʘʩʪʠʯʥʦ ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ ʠʩʭʦʜʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. 

ʈʘʟʫʧʣʦʪʥʝʥʥʳʝ ʜʦʣʦʤʠʪʳ ʩʣʦʞʝʥʳ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʠʥʜʠʚʠʜʘʤʠ ʤʝʣʢʦ- ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʦʡ ʨʘʟʤʝʨʥʦʩʪʠ, 

ʠʤʝʶʱʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʠʧʠʜʠʦʤʦʨʬʥʫʶ ʬʦʨʤʫ. ɺ ʧʨʝʜʝʣʘʭ ʪʝʣ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʟʝʨʥʘ ʠʤʝʶʪ 

ʥʝʦʜʥʦʨʦʜʥʫʶ ʩʪʨʫʢʪʫʨʥʫʶ ʫʧʘʢʦʚʢʫ, ʧʣʦʪʥʳʝ ʫʯʘʩʪʢʠ ʩʦʩʝʜʩʪʚʫʶʪ ʩ ʧʦʣʳʤʠ ʢʘʚʝʨʥʘʤʠ ʨʘʟʤʝʨʦʤ ʜʦ 2,5 ʤʤ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʨʦʜ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʵʤʠʩʩʠʦʥʥʦʛʦ ʩʢʘʥʠʨʫʶʱʝʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ (Merlin 

Carl Zeiss), ʩʦʚʤʝʱʝʥʥʦʛʦ ʩʦ ʩʧʝʢʪʨʦʤʝʪʨʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʜʠʩʧʝʨʩʠʠ, ʧʦʟʚʦʣʠʣʦ ʥʘ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʤ ʫʨʦʚʥʝ 

ʫʩʪʘʥʦʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʳʭ ʜʦʣʦʤʠʪʦʚ ʠ ʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʚ ʘʛʨʝʛʘʪʘʭ. ɸʥʘʣʠʟ 

ʩʢʘʥʠʨʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʩʢʦʣʦʚ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʦʞʠʜʘʝʤʦ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʩʪʨʫʢʪʫʨʥʳʤ 

ʵʣʝʤʝʥʪʦʤ ʧʦʨʦʜ ʷʚʣʷʶʪʩʷ ʜʦʣʦʤʠʪʦʚʳʝ ʢʨʠʩʪʘʣʣʳ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʠʟ ʥʠʭ ʠʤʝʝʪ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʡ 

ʨʦʤʙʦʵʜʨʠʯʝʩʢʠʡ ʛʘʙʠʪʫʩ, ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʛʨʘʥʠ {1011} ʠ {0112}. 

ɺ ʧʣʦʪʥʳʭ ʨʘʟʥʦʩʪʷʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʘʫʪʠʛʝʥʥʳʝ ʜʦʣʦʤʠʪʳ ʩʨʘʩʪʘʶʪʩʷ ʩʦʧʨʠʢʘʩʘʶʱʠʤʠʩʷ ʛʨʘʥʷʤʠ 

ʙʣʠʟʢʦ ʨʘʩʧʣʦʞʝʥʥʳʭ ʠʥʜʠʚʠʜʦʚ. ʇʨʠ ʵʪʦʤ, ʚ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʢʨʠʩʪʘʣʣʦʚ, ʢʦʪʦʨʳʝ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʚ ʦʙʲʝʤʝ ʧʦʨʦʜʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʠʭ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʠ ʠ 

ʦʜʥʦʠʤʝʥʥʳʝ ʛʨʘʥʠ ʦʢʘʟʳʚʘʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʜʨʫʛ ʜʨʫʛʫ. ɺ ʨʘʟʫʧʣʦʪʥʝʥʥʳʭ ʨʘʟʥʦʩʪʷʭ ʜʦʣʦʤʠʪʦʚʳʝ 

ʢʨʠʩʪʘʣʣʳ ʦʙʨʘʟʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʝʟʘʢʦʥʦʤʝʨʥʳʝ ʩʨʦʩʪʢʠ. ɿʜʝʩʴ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʠʥʜʠʚʠʜʳ 

ʩʨʘʩʪʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʛʨʘʥʷʤʠ, ʥʦ ʠ ʚʨʘʩʪʘʶʪ ʜʨʫʛ ʚ ʜʨʫʛʘ ʨʝʙʨʘʤʠ ʠ ʚʝʨʰʠʥʘʤʠ. ʍʘʦʪʠʯʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʢʨʠʩʪʘʣʣʦʚ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʚ ʤʝʪʘʩʦʤʘʪʠʪʘʭ ʨʘʟʣʠʯʥʳʭ ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʥʝʟʘʣʝʯʝʥʥʳʭ ʧʦʣʦʩʪʝʡ. 

ɺ ʜʦʣʦʤʠʪʘʭ, ʟʘʤʝʱʘʶʱʠʭ ʠʟʚʝʩʪʥʷʢʠ ʪʫʣʴʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʢʚʘʨʮ-ʤʠʢʨʦʢʣʠʥʦʚʘʷ ʠ 

ʧʠʨʠʪ-ʩʠʜʝʨʠʪʦʚʘʷ ʘʩʩʦʮʠʘʮʠʠ ʘʢʮʝʩʩʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ. ʇʝʨʚʘʷ ʧʨʠʫʨʦʯʝʥʘ ʢ ʨʘʟʫʧʣʦʪʥʝʥʥʳʤ, ʚʪʦʨʘʷ ï ʢ 

ʧʣʦʪʥʳʤ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʤ ʧʦʨʦʜʘʤ. 

ɺ ʢʘʚʝʨʥʦʟʥʳʭ ʜʦʣʦʤʠʪʘʭ ʧʨʠʤʝʩʥʳʝ ʘʫʪʠʛʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʫʨʦʯʝʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢ 

ʦʪʢʨʳʪʳʤ ʥʝʟʘʣʝʯʝʥʥʳʤ ʧʦʣʦʩʪʷʤ, ʛʜʝ ʦʥʠ ʚʳʧʦʣʥʷʶʪ ʣʠʙʦ ʧʨʠʩʪʝʥʦʯʥʳʝ ʦʙʣʘʩʪʠ, ʣʠʙʦ ʮʝʥʪʨʘʣʴʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʫʩʪʦʪ. ʇʨʝʦʙʣʘʜʘʶʱʝʡ ʤʠʥʝʨʘʣʴʥʦʡ ʬʘʟʦʡ ʷʚʣʷʝʪʩʷ ʤʠʢʨʦʢʣʠʥ, ʢʚʘʨʮ ʥʘʭʦʜʠʪʩʷ ʚ ʤʝʥʴʰʠʭ 

ʢʦʣʠʯʝʩʪʚʘʭ. ʂʘʣʠʝʚʳʡ ʧʦʣʝʚʦʡ ʰʧʘʪ ʚʩʪʨʝʯʘʝʪʩʷ ʢʘʢ ʚ ʚʠʜʝ ʧʣʦʭʦ ʦʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʳʭ ʢʦʣʣʦʤʦʨʬʥʳʭ 

ʘʛʨʝʛʘʪʦʚ, ʪʘʢ ʠ ʚ ʚʠʜʝ ʭʦʨʦʰʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʠʥʜʠʚʠʜʦʚ. ʄʠʢʨʦʢʣʠʥʦʚʳʝ ʘʛʨʝʛʘʪʳ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʪʦʥʢʦʡ ʩʝʪʦʯʢʦʡ ʠʣʠ ʧʦʨʠʩʪʦʡ ʢʦʨʦʯʢʦʡ ʧʦʢʨʳʚʘʶʪ ʩʪʝʥʢʠ ʢʘʚʝʨʥ. ʀʭ ʤʦʱʥʦʩʪʴ ʥʝ ʧʨʝʚʳʰʘʝʪ 10,0 

ʤʢʤ, ʯʘʩʪʦ ʦʥʠ ʠʤʝʶʪ ʣʦʢʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʚ ʚʠʜʝ ʩʛʫʩʪʢʦʚʳʭ ʦʙʦʩʦʙʣʝʥʠʡ. ɺʥʫʪʨʠ ʘʛʨʝʛʘʪʦʚ ʟʝʨʥʘ ʤʠʢʨʦʢʣʠʥʘ 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʩʦʚʤʝʩʪʥʦʝ ʥʘʭʦʞʜʝʥʠʝ ʧʦʣʫʘʤʦʨʬʥʳʭ 

ʩʛʫʩʪʢʦʚ, ʧʣʦʭʦ ʦʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʳʭ ʟʝʨʝʥ ʩ ʥʘʨʦʞʜʘʶʱʠʤʠʩʷ ʚʠʮʠʥʘʣʴʥʳʤʠ ʩʪʫʧʝʥʴʢʘʤʠ ʨʦʩʪʘ ʠ ʩʣʘʙʦ 

ʚʳʨʘʞʝʥʥʳʤʠ ʛʨʘʥʷʤʠ ʠ ʩʦʚʝʨʰʝʥʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʩ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʤʠ ʛʘʙʠʪʫʩʥʳʤʠ ʬʦʨʤʘʤʠ. 



 

 

92

 

 

ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʇʦʤʠʤʦ ʢʦʨʦʯʝʢ ʠ ʩʝʪʯʘʪʳʭ ʘʛʨʝʛʘʪʦʚ ʤʠʢʨʦʢʣʠʥ ʦʙʨʘʟʫʝʪ ʢʨʠʩʪʘʣʣʳ ʠʜʝʘʣʴʥʦʡ ʠʣʠ ʙʣʠʟʢʦʡ ʢ ʪʘʢʦʚʦʡ 

ʬʦʨʤʳ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʪʘʙʣʠʪʯʘʪʦʛʦ ʠ ʢʦʨʦʪʢʦʧʨʠʟʤʘʪʠʯʝʩʢʦʛʦ ʦʙʣʠʢʘ. ʋ 

ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʥʠʭ ʛʦʩʧʦʜʩʪʚʫʶʱʠʝ ʛʨʘʥʠ ʧʨʠʟʤʳ (110) ʦʙʳʯʥʦ ʩʦʯʝʪʘʶʪʩʷ ʩ ʛʨʘʥʷʤʠ ʧʠʥʘʢʦʠʜʦʚ (010) ʠ 

(001). ɺʩʪʨʝʯʘʶʪʩʷ ʢʘʢ ʦʜʠʥʦʯʥʳʝ ʢʨʠʩʪʘʣʣʳ, ʥʘʨʘʩʪʘʶʱʠʝ ʥʘ ʩʪʝʥʢʘʭ ʢʘʚʝʨʥ, ʪʘʢ ʠ ʜʨʫʟʦʚʳʝ ʩʨʦʩʪʢʠ, 

ʚʳʧʦʣʥʷʶʱʠʝ ʮʝʥʪʨʘʣʴʥʳʝ ʯʘʩʪʠ ʧʫʩʪʦʪ. ʇʦʩʣʝʜʥʠʝ ʩʣʦʞʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʚʝʨʰʝʥʥʳʤʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ 

ʠʥʜʠʚʠʜʘʤʠ, ʩʨʘʩʪʘʶʱʠʤʠʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʩʚʦʠʤʠ ʛʨʘʥʷʤʠ, ʨʝʙʨʘʤʠ ʠ ʚʝʨʰʠʥʘʤʠ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʘʥʝʡ 

ʦʪʜʝʣʴʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʨʦʩʪʦʚʳʝ ʜʝʬʝʢʪʳ ʚ ʚʠʜʝ ʥʝʟʘʚʝʨʰʝʥʥʳʭ ʛʘʙʠʪʫʩʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʂʚʘʨʮ ʚ ʜʦʣʦʤʠʪʦʚʳʭ ʤʝʪʘʩʦʤʘʪʠʪʘʭ ʦʙʨʘʟʫʝʪ ʦʜʠʥʦʯʥʳʝ ʢʨʠʩʪʘʣʣʳ, ʥʘʨʘʩʪʘʶʱʠʝ ʥʘ ʩʪʝʥʢʘʭ ʢʘʚʝʨʥ 

ʢʘʢ ʪʦʨʮʝʚʦʡ ʯʘʩʪʴʶ, ʪʘʢ ʠ ʦʜʥʦʡ ʠʟ ʛʨʘʥʝʡ ʛʝʢʩʘʛʦʥʘʣʴʥʦʡ ʧʨʠʟʤʳ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʬʦʨʤʠʨʫʶʪʩʷ 

ʢʦʨʦʪʢʦʧʨʠʟʤʘʪʠʯʝʩʢʠʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʚʦ ʚʪʦʨʦʤ ï ʜʣʠʥʥʦʧʨʠʟʤʘʪʠʯʝʩʢʠʝ ʠʥʜʠʚʠʜʳ. ʅʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʢʨʠʩʪʘʣʣʦʚ ʷʚʣʷʶʪʩʷ ʛʨʘʥʠ ʰʝʩʪʠʛʨʘʥʥʦʡ ʧʨʠʟʤʳ {1010} ʠ ʜʚʫʭ ʨʦʤʙʦʵʜʨʦʚ {1011} ʠ {0111}, 

ʦʙʨʘʟʫʶʱʠʭ ʧʠʨʘʤʠʜʘʣʴʥʫʶ çʛʦʣʦʚʢʫè. ʇʦʩʣʝʜʥʷʷ ʩʦʩʪʦʠʪ ʠʟ ʰʝʩʪʠ ʛʨʘʥʝʡ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʬʦʨʤʫ, 

ʧʨʠʙʣʠʞʝʥʥʫʶ ʢ ʪʨʝʫʛʦʣʴʥʠʢʫ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ ʢʚʘʨʮʘ ʨʦʤʙʦʵʜʨʠʯʝʩʢʘʷ 

çʛʦʣʦʚʢʘè ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʥʜʠʚʠʜʳ ʣʠʙʦ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʙʨʘʟʫʷ ʦʜʥʦʚʝʨʰʠʥʥʳʝ ʢʨʠʩʪʘʣʣʳ, ʣʠʙʦ ʩ ʜʚʫʭ, 

ʬʦʨʤʠʨʫʷ ʜʚʫʭʚʝʨʰʠʥʥʳʝ ʢʨʠʩʪʘʣʣʳ. ʇʦʚʝʨʭʥʦʩʪʠ ʛʨʘʥʝʡ ʤʠʥʝʨʘʣʘ ʯʘʩʪʦ ʩʣʫʞʘʪ ʧʦʜʣʦʞʢʦʡ ʜʣʷ 

ʤʠʢʨʦʢʣʠʥʦʚʳʭ ʘʛʨʝʛʘʪʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʨʘʥʥʝʤ ʦʙʨʘʟʦʚʘʥʠʠ ʢʚʘʨʮʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʘʣʠʝʚʳʤ 

ʧʦʣʝʚʳʤ ʰʧʘʪʦʤ. 

ɺ ʧʣʦʪʥʳʭ ʜʦʣʦʤʠʪʦʚʳʭ ʤʝʪʘʩʦʤʘʪʠʪʘʭ, ʛʜʝ ʦʪʩʫʪʩʪʚʫʶʪ ʢʨʫʧʥʳʝ ʧʦʣʦʩʪʠ, ʧʨʠʤʝʩʥʳʝ ʘʫʪʠʛʝʥʥʳʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʧʨʠʫʨʦʯʝʥʳ ʣʠʙʦ ʢ ʤʝʞʟʝʨʥʦʚʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ, ʣʠʙʦ ʢ ʧʫʩʪʦʪʘʤ ʨʝʜʢʠʭ ʧʦʨ. 

ʇʨʝʦʙʣʘʜʘʶʱʝʡ ʤʠʥʝʨʘʣʴʥʦʡ ʬʘʟʦʡ ʷʚʣʷʝʪʩʷ ʩʠʜʝʨʠʪ, ʚ ʤʝʥʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʠʨʠʪ. ʂʨʦʤʝ ʪʦʛʦ 

ʦʪʤʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʥʘʭʦʜʢʠ ʘʧʘʪʠʪʘ. ʉʠʜʝʨʠʪ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʠʜʝ ʪʦʥʢʦ-ʤʠʢʨʦʟʝʨʥʠʩʪʳʭ ʘʛʨʝʛʘʪʦʚ, 

ʩʦʩʪʦʷʱʠʭ ʠʟ ʧʨʠʣʝʛʘʶʱʠʭ ʜʨʫʛ ʢ ʜʨʫʛʫ ʨʦʤʙʦʵʜʨʦʚ. ʂʨʠʩʪʘʣʣʠʢʠ ʩʦʧʨʠʢʘʩʘʶʪʩʷ ʨʝʙʨʘʤʠ ʠ ʛʨʘʥʷʤʠ. 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʨʝʙʝʨʥʳʭ ʢʦʥʪʘʢʪʦʚ ʧʨʠʣʝʛʘʥʠʷ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʨʳʭʣʦʝ ʩʣʦʞʝʥʠʝ ʘʛʨʝʛʘʪʦʚ. ʂ ʩʠʜʝʨʠʪʦʚʳʤ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤ ʚ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʙʳʚʘʶʪ ʧʨʠʫʨʦʯʝʥʳ ʘʧʘʪʠʪʦʚʳʝ ʢʨʠʩʪʘʣʣʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʟʝʨʥʠʩʪʳʭ ʤʘʩʩ 

ʞʝʣʝʟʥʦʛʦ ʰʧʘʪʘ ʬʦʩʬʘʪ ʢʘʣʴʮʠʷ ʦʙʨʘʟʫʝʪ ʦʜʠʥʦʯʥʳʝ ʛʝʢʩʘʛʦʥʘʣʴʥʳʝ ʧʨʠʟʤʳ, ʢʦʪʦʨʳʝ ʩʚʦʠʤ ʪʦʨʮʦʤ ʢʨʝʧʷʪʩʷ ʢ 

ʛʨʘʥʷʤ ʜʦʣʦʤʠʪʦʚʳʭ ʟʝʨʝʥ. 

ʇʠʨʠʪ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʤʝʪʘʩʦʤʘʪʠʪʘʭ ʚ ʚʠʜʝ ʠʟʦʤʝʪʨʠʯʥʳʭ ʧʦ ʦʙʣʠʢʫ ʘʛʨʝʛʘʪʦʚ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʚ 

ʤʝʞʟʝʨʥʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʜʦʣʦʤʠʪʦʚ. ʆʜʥʠ ʠʟ ʥʠʭ ʥʝʡʪʨʘʣʴʥʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʩʥʦʚʥʦʡ ʤʠʥʝʨʘʣʴʥʦʡ ʤʘʩʩʝ, 

ʜʨʫʛʠʝ ï ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠ ʟʘʤʝʱʘʶʪ ʢʘʨʙʦʥʘʪʥʳʝ ʟʝʨʥʘ. ʇʝʨʚʳʝ ʠʤʝʶʪ ʬʨʘʤʙʦʠʜʘʣʴʥʳʡ ʦʙʣʠʢ, ʚʪʦʨʳʝ ï 

ʫʧʣʦʱʝʥʥʳʡ, ʯʘʩʪʦ ʧʣʘʩʪʠʥʯʘʪʳʡ. ʌʨʘʤʙʦʠʜʘʣʴʥʳʝ ʘʛʨʝʛʘʪʳ ʩʣʦʞʝʥʳ ʦʢʪʘʵʜʨʠʯʝʩʢʠʤʠ ʢʨʠʩʪʘʣʣʠʢʘʤʠ, 

ʢʦʪʦʨʳʝ ʧʣʦʪʥʦ ʩʦʧʨʠʢʘʩʘʶʪʩʷ ʛʨʘʥʷʤʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʇʠʨʠʪʳ ʫʧʣʦʱʝʥʥʦʛʦ ʦʙʣʠʢʘ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦ ʫʞʝ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʤ ʛʨʘʥʷʤ ʜʦʣʦʤʠʪʦʚʳʭ ʢʨʠʩʪʘʣʣʦʚ. ʏʘʩʪʦ ʦʥʠ ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ ʩʚʦʝʡ ʤʠʥʝʨʘʣʴʥʦʡ ʤʘʪʨʠʮʳ, 

ʟʘʧʦʣʥʷʷ ʩʚʦʙʦʜʥʦʝ ʤʝʞʟʝʨʥʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʇʦʚʝʨʭʥʦʩʪʴ ʘʛʨʝʛʘʪʦʚ ʙʫʛʨʠʩʪʘʷ, ʦʩʣʦʞʥʝʥʘ ʧʦʣʫʩʬʝʨʠʯʝʩʢʠʤʠ 

ʥʘʨʦʩʪʘʤʠ ʠ ʟʘʨʦʞʜʘʶʱʠʤʠʩʷ ʚʠʮʠʥʘʣʴʥʳʤʠ ʩʪʫʧʝʥʴʢʘʤʠ ʨʦʩʪʘ. ʋʯʠʪʳʚʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʧʠʨʠʪʦʚʳʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʭ ʦʙʨʘʟʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʙʠʘʣʴʥʳʭ 

ʢʦʣʦʥʠʡ ʩʫʣʴʬʘʪʨʝʜʫʮʠʨʫʶʱʠʭ ʦʨʛʘʥʠʟʤʦʚ. 

ɺ ʜʦʣʦʤʠʪʘʭ, ʟʘʤʝʱʘʶʱʠʭ ʠʟʚʝʩʪʥʷʢʠ ʪʫʨʥʝʡʩʢʦʛʦ ʷʨʫʩʘ, ʧʨʠʤʝʩʥʘʷ ʘʫʪʠʛʝʥʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢʘʣʴʮʠʪʦʤ. ɼʨʫʛʠʭ ʘʢʮʝʩʩʦʨʠʝʚ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʅʦʚʦʦʙʨʘʟʦʚʘʥʥʳʡ ʢʘʣʴʮʠʪ ʠʤʝʝʪ 

ʜʚʝ ʦʩʥʦʚʥʳʝ ʬʦʨʤʳ ʚʳʜʝʣʝʥʠʷ: ʢʦʨʢʦʚʳʝ ʘʛʨʝʛʘʪʳ ʠ ʪʦʥʢʦ-ʤʠʢʨʦʟʝʨʥʠʩʪʳʝ ʥʘʨʦʩʪʳ ʥʘ ʩʪʝʥʢʘʭ ʢʘʚʝʨʥ. 

ʂʘʣʴʮʠʪʦʚʳʝ ʢʦʨʦʯʢʠ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʧʦʢʨʳʚʘʶʪ ʧʨʠʩʪʝʥʦʯʥʳʝ ʦʙʣʘʩʪʠ ʧʦʣʦʩʪʝʡ 

ʤʝʪʘʩʦʤʘʪʠʪʦʚ. ʇʦʩʪʝʧʝʥʥʦ ʨʘʟʨʘʩʪʘʷʩʴ ʠ ʫʚʝʣʠʯʠʚʘʷ ʤʦʱʥʦʩʪʴ, ʦʥʠ ʩʛʣʘʞʠʚʘʶʪ ʚʳʩʪʫʧʘʶʱʠʝ ʫʛʣʳ ʠ ʨʝʙʨʘ 

ʜʦʣʦʤʠʪʦʚʳʭ ʢʨʠʩʪʘʣʣʦʚ, ʥʠʚʝʣʠʨʫʷ ʨʝʣʴʝʬ ʚʥʫʪʨʝʥʥʠʭ ʩʪʝʥʦʢ ʢʘʚʝʨʥ. ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʧʫʩʪʦʪ ʩ ʦʢʨʫʛʣʳʤʠ ʦʯʝʨʪʘʥʠʷʤʠ. ʇʦʚʝʨʭʥʦʩʪʴ ʢʦʨʦʯʝʢ ʦʩʣʦʞʥʝʥʘ ʨʘʟʣʠʯʥʳʤʠ ʧʦ ʤʦʨʬʦʣʦʛʠʠ 

ʧʫʧʳʨʯʘʪʳʤʠ ʥʘʨʦʩʪʘʤʠ, ʩʣʠʚʘʶʱʠʤʠʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʋʯʘʩʪʢʘʤʠ ʧʦʷʚʣʷʶʪʩʷ ʧʣʦʭʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʫʛʣʳ ʠ 

ʛʨʘʥʠ ʩ ʟʘʨʦʞʜʘʶʱʠʤʠʩʷ ʚʠʮʠʥʘʣʴʥʳʤʠ ʩʪʫʧʝʥʴʢʘʤʠ ʨʦʩʪʘ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʢʦʨʦʯʝʢ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʭ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʫʩʣʦʚʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʛʦ ʧʝʨʝʩʳʱʝʥʠʷ ʨʘʩʪʚʦʨʘ 

ʧʦ ʢʘʣʴʮʠʪʫ. ʅʘʨʷʜʫ ʩ ʧʣʦʭʦ ʦʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʳʤʠ ʘʛʨʝʛʘʪʘʤʠ ʢʘʚʝʨʥʳ ʩʦʜʝʨʞʘʪ ʠ ʢʘʣʴʮʠʪʦʚʳʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʩ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʤʠ ʛʘʙʠʪʫʩʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʏʘʩʪʴ ʠʟ ʥʠʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʚʠʜʝ 

ʦʜʠʥʦʯʥʳʭ ʢʨʠʩʪʘʣʣʦʚ, ʥʘʨʘʩʪʘʶʱʠʭ ʥʘ ʛʨʘʥʷʭ ʨʦʤʙʦʵʜʨʠʯʝʩʢʠʭ ʜʦʣʦʤʠʪʦʚ, ʯʘʩʪʴ ï ʚ ʚʠʜʝ ʥʝʟʘʢʦʥʦʤʝʨʥʳʭ 

ʩʨʦʩʪʢʦʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʧʦʣʦʩʪʠ ʢʘʚʝʨʥ. ʆʜʠʥʦʯʥʳʝ ʢʨʠʩʪʘʣʣʳ ʯʘʩʪʦ ʩʣʫʞʘʪ ʩʚʦʝʦʙʨʘʟʥʳʤʠ ʪʦʯʢʘʤʠ 

ʥʫʢʣʝʘʮʠʠ, ʚʦʢʨʫʛ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʶʪʩʷ ʢʘʣʴʮʠʪʦʚʳʝ ʟʝʨʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʛʝʥʝʨʘʮʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʟʜʘʶʪʩʷ 

ʛʨʫʧʧʦʚʳʝ ʘʥʩʘʤʙʣʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʦʨʦʪʢʦʩʪʦʣʙʯʘʪʦʛʦ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʢʨʫʞʝʥʠʠ ʤʝʣʢʠʭ 

ʧʠʨʘʤʠʜʘʣʴʥʳʭ ʥʘʨʦʩʪʦʚ. ʌʘʢʪʠʯʝʩʢʠ ʦʥʠ ʷʚʣʷʶʪʩʷ ʥʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʜʨʫʟ. ɽʩʣʠ ʥʘ ʵʪʦʤ 

ʬʠʣʴʪʨʘʮʠʷ ʧʠʪʘʶʱʝʛʦ ʨʘʩʪʚʦʨʘ ʧʨʝʢʨʘʱʘʝʪʩʷ, ʪʦ ʨʘʟʚʠʪʠʝ ʢʨʠʩʪʘʣʣʦʚ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ɺ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ, ʧʨʠ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʨʝʞʠʤʝ ʦʙʥʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨʦʚ, ʠʟ ʥʠʭ ʬʦʨʤʠʨʫʶʪʩʷ ʦʙʲʝʤʥʳʝ 

ʥʝʟʘʢʦʥʦʤʝʨʥʳʝ ʩʨʦʩʪʢʠ, ʚʳʧʦʣʥʷʶʱʠʝ ʠ ʧʨʠʩʪʝʥʦʯʥʫʶ ʯʘʩʪʴ ʢʘʚʝʨʥ, ʠ ʠʭ ʮʝʥʪʨʘʣʴʥʳʝ ʧʦʣʦʩʪʠ. ʆʜʥʦʡ ʠʟ 

ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʨʦʩʪʢʦʚ ʷʚʣʷʝʪʩʷ ʟʦʥʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʘʣʴʮʠʪʦʚʳʭ ʢʨʠʩʪʘʣʣʦʚ ʨʘʟʣʠʯʥʳʭ 

ʛʝʥʝʨʘʮʠʡ. ʊʦ ʝʩʪʴ, ʥʘ ʢʘʞʜʦʡ ʨʘʥʝʝ ʦʙʨʘʟʦʚʘʥʥʦʡ ʢʘʣʴʮʠʪʦʚʦʡ ʦʪʦʨʦʯʢʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘʨʘʩʪʘʶʪ ʩʣʝʜʫʶʱʠʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʯʘʩʪʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʩʚʦʠʤ ʛʘʙʠʪʫʩʦʤ. ʇʦʜʦʙʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʬʣʫʢʪʫʘʮʠʷʭ ʩʦʩʪʘʚʘ ʠ ʩʢʦʨʦʩʪʝʡ ʬʠʣʴʪʨʘʮʠʠ ʧʠʪʘʶʱʠʭ ʨʘʩʪʚʦʨʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʦʩʪ ʠ ʤʦʨʬʦʣʦʛʠʶ ʢʘʣʴʮʠʪʦʚʳʭ ʟʝʨʝʥ. 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ, ʇɽʊʈʆɻʈɸʌʀʗ 

ʄʀʅɽʈɸʃʆɻʀʏɽʉʂʀɽ ʀ ɻɽʆʍʀʄʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʂɸʈɹʆʅɸʊʀʊʆɺʓʍ 
ʄɽʉʊʆʈʆɾɼɽʅʀʁ ʄʆʅɻʆʃʀʀ 

ɻʘʣʥʵʤʵʭ ʆʶʫʥʙʦʣʦʨ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʬʝʩʩʦʨ ʃ.ʇ. ʈʠʭʚʘʥʦʚ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

ʉʨʝʜʠ ʠʟʚʝʩʪʥʳʭ ʪʠʧʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʩʫʱʝʩʪʚʫʝʪ ʢʘʨʙʦʥʘʪʠʪʦʚʳʡ ʪʠʧ, 

ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʠʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʄʦʥʛʦʣʠʠ 

ʢʘʨʙʦʥʘʪʠʪʦʚʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠ ̫ʪʘʢʞʝ ʠʟʚʝʩʪʥ.r ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʠʟ ʥʠʭ ï ʵʪʦ ʄʫʰʛʠʘ ʍʫʜʘʛ ʠ ʃʫʛʳʥ ʛʦʣ. 

ʄʫʰʛʘʡ-ʍʫʜʫʢʩʢʦʝ ʢʘʨʙʦʥʘʪʠʪʦʚʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ï ʢʨʫʧʥʳʡ ʨʫʜʦʥʦʩʥʳʡ ʦʙʲʝʢʪ. ʃʦʢʘʣʠʟʫʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʦʣʷ ʄʫʰʫʛʘʡ-ʍʫʜʘʛ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʖʞʥʦʡ ɻʦʙʠ, ʚ 70 ʢʤ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʘʡ-

ʤʘʯʥʦʛʦ ʮʝʥʪʨʘ ɼʘʣʘʥʜʟʘʜʛʘʜ (ʨʠʩ.). ɺʦʟʨʘʩʪ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ, ʠʥʪʨʫʟʠʚʥʳʭ ʰʪʦʢʦʚ, ʥʝʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ 

ʱʝʣʦʯʥʳʭ ʧʦʨʦʜ ï ʶʨʩʢʠʡ (120é150 ʤʣʥ ʣʝʪ). ʂʘʨʙʦʥʘʪʠʪʳ ʥʘʭʦʜʷʪʩʷ ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ ʢʦʤʧʣʝʢʩʦʤ ʱʝʣʦʯʥʳʭ 

ʧʦʨʦʜ. 

ʃʫʛrʥʛʦʣʴʩʢʠʡ ʢʘʨʙʦʥʘʪʠʪʦʚʳʡ ʤʘʩʩʠʚ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʄʦʥʛʦʣʠʠ (ʨʠʩ.). ʀʤʝʝʪ ʦʢʨʫʛʣʫʶ 

ʬʦʨʤʫ, ʝʛʦ ʧʣʦʱʘʜʴ 10 ʢʤ2. ʄʘʩʩʠʚ ʧʨʦʨʳʚʘʝʪ: ʪʦʣʱʫ ʩʣʘʥʮʝʚ, ʢʦʪʦʨʳʝ ʫ ʢʦʥʪʘʢʪʘ ʦʨʦʛʦʚʠʢʦʚʘʥʳ ʠ ʧʨʦʥʠʟʘʥʳ 

ʨʘʟʣʠʯʥʳʤʠ ʱʝʣʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ ʞʠʣʴʥʦʡ ʩʝʨʠʠ ʠ ʢʘʨʙʦʥʘʪʠʪʦʚʳʤʠ ʞʠʣʘʤʠ. ɺʦʟʨʘʩʪ ʤʘʩʩʠʚʘ, ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʧʦ ʮʠʨʢʦʥʫ ʠ ʙʘʜʜʝʣʠʠʪʫ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʀɻʠʑ ʈɸʅ, ʨʘʚʝʥ 253é258 ʤʣʥ ʣʝʪ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʨʫʜ ʢʦʤʧʣʝʢʩʘ ʄʫʰʛʘʡ ʍʫʜʘʛ ʠ ʤʘʩʩʠʚʘ ʃʫʛʠʥ ɻʦʣ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʧʫʩʪʳʥʠ ɻʦʙʠ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʢ ʥʦʩʠʪʝʣʷʤ ʨʝʜʢʠʭ ʟʝʤʝʣʴ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʮʝʨʠʝʚʦʡ ʛʨʫʧʧʳ, 

ʦʪʥʦʩʷʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʘʧʘʪʠʪ ʠ ʬʪʦʨʢʘʨʙʦʥʘʪʥʳʡ ʤʠʥʝʨʘʣ ʩʠʥʭʠʟʠʪ. 

ʈʝʜʢʦʟʝʤʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʨʘʟʫʪʁ ʩʚʳʰʝ 200 ʤʠʥʝʨʘʣʴʥʳʭ ʚʠʜʦʚ, ʦʜʥʘʢʦ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʜʦʚʦʣʴʥʦ 

ʨʝʜʢʠ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʣʠʰʴ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ. ʄʠʥʝʨʘʣʳ, ʩʦʜʝʨʞʘʱʠʝ ʈɿʕ, ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ 

ʛʨʫʧʧʳ: ʤʠʥʝʨʘʣʳ, ʚ ʢʦʪʦʨʳʭ ʈɿʕ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʠʣʠ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʙʘʩʪʥʝʟʠʪ, 

ʤʦʥʘʮʠʪ, ʢʩʝʥʦʪʠʤ ʠ ʜʨ.), ʠ ʤʠʥʝʨʘʣʳ, ʚ ʢʦʪʦʨʳʭ ʈɿʕ ʠʛʨʘʶʪ ʧʦʜʯʠʥʝʥʥʫʶ ʨʦʣʴ, ʯʘʩʪʠʯʥʦ ʟʘʤʝʱʘʷ ʦʩʥʦʚʥʳʝ 

ʢʦʤʧʦʥʝʥʪ r(ʘʧʘʪʠʪ, ʩʬʝʥ, ʮʠʨʢʦʥ, ʤʠʥʝʨʘʣ rʫʨʘʥʘ ʠ ʜʨ.) 

 

 
 

ʈʠʩʫʥʦʢ. ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʢʘʨʪʘ ʨʘʟʤʝʱʝʥʠʷ ʢʘʨʙʦʥʘʪʠʪʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʄʦʥʛʦʣʠʠ 

 

ɻʣʘʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚ ʩʪʨʫʢʪʫʨʝ ʢʘʨʙʦʥʘʪʠʪʦʚʦʡ ʨʫʜʳ ʄʫʰʛʠʘ-ʍʫʜʘʛ ʷʚʣʷʝʪʩʷ ʘʧʘʪʠʪ, ʟʝʨʥʘ 

ʢʦʪʦʨʦʛʦ ʩʮʝʤʝʥʪʠʨʦʚʘʥʳ ʦʢʠʩʣʝʥʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ ʞʝʣʝʟʘ (ʛʝʤʘʪʠʪʦʤ, ʛʝʪʠʪʦʤ, ʣʠʤʦʥʠʪʦʤ), ʘʣʶʤʦʩʠʣʠʢʘʪʘʤʠ 

ʠ ʢʚʘʨʮʝʤ. ʆʢʩʠʜʳ ʞʝʣʝʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʦʭʨʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ. ɺ ʚʠʜʝ ʮʝʤʝʥʪʘ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʛʣʠʥʠʩʪʳʝ ʤʠʥʝʨʘʣʳ ʘʣʶʤʦʩʠʣʠʢʘʪʦʚ. ɺʪʦʨʠʯʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ ʚ ʨʫʜʝ ʷʚʣʷʶʪʩʷ ʢʚʘʨʮ, ʭʘʣʮʝʜʦʥ. 

ʀʥʦʛʜʘ ʢʚʘʨʮ ʘʩʩʦʮʠʠʨʫʝʪ ʩ ʢʘʨʙʦʥʘʪʘʤʠ. ɺ ʨʫʜʝ ʤʘʛʥʝʪʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʱʝʥ ʛʝʤʘʪʠʪʦʤ ʠ 

ʛʠʜʨʦʛʝʪʠʪʦʤ. ʅʘʨʷʜʫ ʩ ʛʝʤʘʪʠʪʠʟʘʮʠʝʡ ʠ ʛʠʜʨʦʛʝʪʠʪʠʟʘʮʠʝʡ ʚ ʢʨʫʧʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʧʦʨʦʜʘʭ ʩʦʭʨʘʥʷʶʪʩʷ 

ʨʝʣʠʢʪʳ ʧʝʨʚʠʯʥʦʛʦ ʤʘʛʥʝʪʠʪʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʪʠʪʘʥʘ ʠ ʟʘʢʠʩʥʦʛʦ ʞʝʣʝʟʘ. ʈʫʜʳ 

ʢʦʤʧʣʝʢʩʘ ʄʫʰʛʘʡ ʍʫʜʘʛ ʦʪʣʠʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʨʝʜʢʠʭ ʟʝʤʝʣʴ, ʫʨʘʥʘ ʠ ʪʦʨʠʷ. 

ɺʦ ʚʨʝʤʷ ʣʝʪʥʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʥʘʤʠ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ ʠʟ ʤʘʩʩʠʚʘ ʄʫʰʛʠʘ ʍʫʜʘʛ. 

ʇʦʩʣʝ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ ʧʨʦʙʳ ʙʳʣʠ ʦʪʧʨʘʚʣʝʥʳ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʝ ʠʟʫʯʝʥʠʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ 

ʥʝʡʪʨʦʥʥʦ-ʘʢʪʠʚʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ (ʀʅɸɸ) ʚ ʗʜʝʨʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʫ  ʁʣʘʙʦʨʘʪʦʨʠ ʁʢʘʬʝʜʨʳ ɻʕɻʍ ʅʀ ʊʇʋ. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

 

ʊʘʙʣʠʮʘ 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʨʫʜ ʢʘʨʙʦʥʘʪʠʪʦʚʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʄʫʰʛʠʘ-ʍʫʜʘʛ, ʛ/ʪ 

 

ʐʠʬʨ Sm Ce  Ca  Lu U  Th  Cr  Yb  Au  Ba  Sr  

ʄ-1 508,25 20177,4 8,45 5,76 195,7 139,1 346,1 44,1 0,01 <50 <60 

ʄ-2 744,26 30298,4 10,78 5,07 295,9 141,6 1012,8 71,2 <0,001 <50 34277 

ʄ-3 334,34 12343,5 14,21 3,23 51,2 72,5 303,4 37,5 0,12 646 12107 

ʐʠʬʨ Nd  As  Tb  Sc  Fe  Zn  ʊʘ  Na Eu  La Sb  

ʄ-1 6371 83,3 15,08 <0,3 10,19 232,0 <0,01 2,53 277,33 20004,88 3,62 

ʄ-2 8843 146,7 57,43 1,4 9,68 <3 <0,01 6,18 367,15 31310,12 10,98 

ʄ-3 4292 131,0 28,76 0,4 4,68 <3 <0,01 <0,02 160,03 11517,77 7,53 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ (ʪʘʙ.) ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʥʝʩʢʦʣʴʢʦ ʚʘʞʥʳʭ ʚʳʚʦʜʦʚ. ʉʦʜʝʨʞʘʥʠʝ ʨʝʜʢʠʭ ʟʝʤʝʣʴ ʚʦ 

ʚʩʝʭ 3ʭ ʦʙʨʘʟʮʘʭ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʝ. ʊʘʢ, ʚ ʧʨʦʙʘʭ ʄ-1 ʩʫʤʤʘ ʈɿʕ ï 4,7 %, ʄ-2 ï 7,2 % ʠ ʄ-3 ï 2,8 %. ɺʦ ʚʩʝʭ 

ʩʣʫʯʘʷʭ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʦʤʳʰʣʝʥʥʳʝ ʨʝʜʢʦʟʝʤʝʣʴʥʳʝ ʨʫʜʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ U ʠ Th, ʚʝʣʠʯʠʥʦʡ 

ʪʦʨʠʡ-ʫʨʘʥʦʚʦʛʦ ʦʪʥʦʰʝʥʠʷ ʤʝʥʴʰʝ ʝʜʠʥʠʮʳ. ɺ ʥʠʭ ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʣʝʛʢʠʝ ʨʝʜʢʠʝ ʟʝʤʣʠ, ʢʦʪʦʨʳʝ ʥʝ 

ʪʘʢ ʚʳʩʦʢʦ ʮʝʥʷʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʷʞʝʣʳʤʠ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʃʫʛʳʥʛʦʣʴʩʢʦʤ ʤʘʩʩʠʚʝ ʦʩʥʦʚʥʳʤʠ 

ʤʠʥʝʨʘʣʘʤʠ ʨʫʜʳ ʷʚʣʷʶʪʩʷ ʢʘʨʙʦʥʘʪʳ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʘʣʴʮʠʪ, ʨʝʞʝ ʜʦʣʦʤʠʪ, ʘʥʢʝʨʠʪ), ʩʠʥʭʠʟʠʪ, ʧʠʨʠʪ. 

ʇʦʩʣʝʜʥʠʡ ʚ ʦʢʠʩʣʝʥʥʦʡ ʟʦʥʝ ʟʘʤʝʰʘʝʪʩʷ ʛʝʪʠʪʦʤ ʠ ʣʠʤʦʥʠʪʦʤ. ɺʪʦʨʦʩʪʝʧʝʥʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ ʷʚʣʷʶʪʩʷ ʢʚʘʨʮ, 

ʧʦʣʝʚʦʡ ʰʧʘʪ, ʛʘʣʝʥʠʪ, ʩʬʘʣʝʨʠʪ, ʮʝʣʝʩʪʠʥ, ʧʘʨʠʟʠʪ, ʤʦʥʘʮʠʪ, ʘʧʘʪʠʪ. ʆʪʤʝʯʘʶʪʩʷ ʘʨʩʝʥʦʧʠʨʠʪ, ʧʠʨʨʦʪʠʥ, 

ʭʘʣʴʢʦʧʠʨʠʪ, ʛʘʣʝʥʦ-ʚʠʩʤʫʪʠʥ, ʤʘʛʥʝʪʠʪ, ʠʣʴʤʝʥʠʪ, ʩʬʝʥ, ʨʫʪʠʣ. ʕʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʨʫʜ ʧʦ ʜʘʥʥʳʤ ʥʝʡʪʨʦʥʥʦ-

ʘʢʪʠʚʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ: ʩʫʤʤʘ ʨʝʜʢʠʭ ʟʝʤʝʣʴ ʜʦʩʪʠʛʘʝʪ 7,6 %, ʧʦʚʳʰʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ Eu, Sm, Sr ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʤʳʰʣʝʥʥʦ ʟʥʘʯʠʤʳʝ ʩʦʜʝʨʞʘʥʠʷ ʨʝʜʢʠʭ ʟʝʤʝʣʴ ʠ ʚʳʩʦʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʫʨʘʥʘ 

ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʪʠ ʢʘʨʙʦʥʘʪʠʪʦʚʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʢʘʢ ʢʦʤʧʣʝʢʩʥʳʝ ʫʨʘʥ-ʪʦʨʠʡ-ʨʝʜʢʦʟʝʤʝʣʴʥʳʝ. 
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ʊʀʇʆʄʆʈʌʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ʇʆʃɽɺʆɻʆ ʐʇɸʊɸ ʀ ɻʈɸʅɸʊɸ ʀɿ ʉʃʖɼʆʅʆʉʅʓʍ 

ʇɽɻʄɸʊʀʊʆɺ (ʇʈʆʗɺʃɽʅʀɽ çɹʆɼʆʅʏè, ʄʆʅɻʆʃʔʉʂʀʁ ɸʃʊɸʁ) 
ɸ.ɸ. ɻʘʥʪʤʘʥ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʘʩʩʠʩʪʝʥʪ ɸ.ɸ. ɹʘʝʚʘ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

ʊʠʧʦʤʦʨʬʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ ʤʳ ʥʘʟʳʚʘʝʤ ʤʠʥʝʨʘʣʳ, ʟʘʥʠʤʘʶʱʠʝ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʠʯʠʥʘʤ ʩʪʨʦʛʦ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʤʝʩʪʦ ʚ ʛʝʦʭʠʤʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ. ʆʥʠ ʦʧʨʝʜʝʣʷʶʪ ʫʩʣʦʚʠʷ ʠ ʚʨʝʤʷ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʊʘʢʦʝ ʢʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʪʠʧʦʤʦʨʬʠʟʤʘ ʚʧʝʨʚʳʝ ʙʳʣʦ ʜʘʥʦ ɸ.ɽ. ʌʝʨʩʤʘʥʦʤ ʝʱʝ ʚ 1931 ʛ ʚ ʤʦʥʦʛʨʘʬʠʠ 

çʇʝʛʤʘʪʠʪʳè [1]. ʅʝʜʦʦʮʝʥʠʚʘʪʴ ʪʘʢʦʡ ʠʥʪʝʨʝʩ ʘʚʪʦʨʘ ʢ ʜʘʥʥʦʤʫ ʛʝʥʝʪʠʯʝʩʢʦʤʫ ʪʠʧʫ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʥʝʚʦʟʤʦʞʥʦ. ɺʝʜʴ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʛʨʘʥʠʪʥʳʝ ʧʝʛʤʘʪʠʪʳ ʧʨʠʚʣʝʢʘʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʝ ʪʦʣʴʢʦ ʩʚʦʝʡ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʮʝʥʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ, ʥʦ ʠ ʩʚʦʠʤ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ, ʫʩʣʦʚʠʷʤʠ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʦʮʝʩʩʘʤʠ ʵʚʦʣʶʮʠʠ. ʀʩʭʦʜʷ 

ʠʟ ʵʪʦʛʦ, ʚʥʠʤʘʥʠʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʧʨʠʚʣʝʯʝʥʦ ʢ ʤʠʥʝʨʘʣʘʤ ʩʣʶʜʦʥʦʩʥʦʡ ʬʦʨʤʘʮʠʠ ʧʝʛʤʘʪʠʪʦʚʦʛʦ ʧʦʷʩʘ 

ʄʦʥʛʦʣʴʩʢʦʛʦ ɸʣʪʘʷ, ʧʨʦʷʚʣʝʥʠʷ ɹʦʜʦʥʯ. ʇʝʛʤʘʪʠʪʳ ʦʙʨʘʟʫʶʪ ʣʠʥʟʦʚʠʜʥʳʝ ʠ ʜʘʡʢʦʦʙʨʘʟʥʳʝ ʪʝʣʘ, ʟʘʣʝʛʘʶʱʠʝ 

ʚ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜʘʭ ɹʦʜʦʥʯʠʥʩʢʦʛʦ ʙʣʦʢʘ ʠ ʠʤʝʶʪ ʫʯʘʩʪʢʦʚʦ-ʟʦʥʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʚʦʣʶʮʠʠ ʧʝʛʤʘʪʠʪʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʣʝʚʦʡ ʰʧʘʪ, ʢʘʢ ʩʢʚʦʟʥʦʡ ʤʠʥʝʨʘʣ, ʷʚʣʷʝʪʩʷ 

ʚʝʩʴʤʘ ʠʥʬʦʨʤʘʪʠʚʥʳʤ. ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʧʦʢʘʟʘʪʝʣʴʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʠʥʝʨʘʣʦʚ 

ʵʪʦʡ ʛʨʫʧʧʳ, ʦʪʨʘʞʘʶʱʠʝ ʨʘʟʚʠʪʠʝ ʠ ʧʘʨʘʤʝʪʨʳ ʤʠʥʝʨʘʣʦʦʙʨʘʟʫʶʱʝʡ ʩʨʝʜʳ. 

ʈʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʛʨʘʬʠʯʝʩʢʦʡ ʠ ʙʣʦʢʦʚʦʡ ʟʦʥ, ʧʦʢʘʟʘʣ, ʯʪʦ 

ʧʝʨʚʘʷ ʟʦʥʘ ʩʣʦʞʝʥʘ ʧʣʘʛʠʦʢʣʘʟʦʤ, ʘ ʚʪʦʨʘʷ ï ʢʘʣʠʝʚʳʤ ʧʦʣʝʚʳʤ ʰʧʘʪʦʤ. ʇʣʘʛʠʦʢʣʘʟ ʧʨʝʜʩʪʘʚʣʝʥ ʘʣʴʙʠʪʦʤ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʘʥʦʨʪʠʪʦʚʦʡ ʤʦʣʝʢʫʣʳ ʜʦ 5 %. ʀʥʜʝʢʩ ʩʪʨʫʢʪʫʨʥʦʡ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ ʧʣʘʛʠʦʢʣʘʟʦʚ ʛʨʘʬʠʯʝʩʢʦʡ 

ʟʦʥʳ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ 70 %. 

http://dic.academic.ru/dic.nsf/enc_geolog
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ, ʇɽʊʈʆɻʈɸʌʀʗ 

 

 

 
ʈʠʩ. 2. ʉʪʨʫʢʪʫʨʥʳʝ ʪʠʧʳ ʱʝʣʦʯʥʳʭ ʧʦʣʝʚʳʭ 

ʰʧʘʪʦʚ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʤʦʥʦʢʣʠʥʥʘʷ (SM) ï 

ʪʨʠʢʣʠʥʥʘʷ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴ (ST) [2]. 

I  ï ʩʘʥʠʜʠʥ; II  ï ʘʥʦʨʪʦʢʣʘʟʳ; III  ï ʦʨʪʦʢʣʘʟʳ; 

IV ï ʦʨʪʦʢʣʘʟ-ʤʠʢʨʦʢʣʠʥʳ; IVʘ ï ʦʨʪʦʢʣʘʟ-

ʤʠʢʨʦʢʣʠʥʳ ʧʨʦʤʝʞʫʪʦʯʥʳʝ; 

IVʙ ï ʦʨʪʦʢʣʘʟ-ʤʠʢʨʦʢʣʠʥʳ ʤʘʢʩʠʤʘʣʴʥʳʝ; 

V ï ʘʜʫʣʷʨʳ; VI ï ʘʜʫʣʷʨ-ʤʠʢʨʦʢʣʠʥʳ; 

VIʘ ï ʤʠʢʨʦʢʣʠʥʳ ʧʨʦʤʝʞʫʪʦʯʥʳʝ; 

VIʙ ï ʤʠʢʨʦʢʣʠʥʳ ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʈʠʩ. 1. ʉʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʠʥʜʝʢʩʦʤ 

ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ ʠ ʦʩʥʦʚʥʦʩʪʴʶ 

ʧʣʘʛʠʦʢʣʘʟʦʚ [2]. 

ʇʨʠʤʝʯʘʥʠʝ:  ï ʧʣʘʛʠʦʢʣʘʟʳ 

ʩʣʶʜʦʥʦʩʥʳʭ ʧʝʛʤʘʪʠʪʦʚ, ʧʨʦʷʚʣʝʥʠʝ 

ɹʦʜʦʥʯ 

 

ʀʟ ʪʠʧʦʤʦʨʬʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʂʇʐ, ʩʣʘʛʘʶʱʝʛʦ ʙʣʦʢʦʚʫʶ ʟʦʥʫ, ʚʘʞʥʳʤ ʧʝʪʨʦʛʝʥʝʪʠʯʝʩʢʠʤ 

ʠʥʜʠʢʘʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ Al ʠ Si ʚ ʨʘʟʥʦʩʦʨʪʥʳʭ ʪʝʪʨʘʵʜʨʘʭ T1o, T1m, T2o, T2m, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ 

ʢʘʨʢʘʩ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. ɺ ʤʦʥʦʢʣʠʥʥʦʤ ʂʇʐ Al ʣʠʙʦ ʨʘʩʧʨʝʜʝʣʝʥ ʚ ʨʝʰʝʪʢʝ ʨʘʚʥʦʤʝʨʥʦ, ʣʠʙʦ 

ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʚ ʧʦʟʠʮʠʠ ʪʝʪʨʘʵʜʨʦʚ T1, ʘ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʪʨʠʢʣʠʥʥʳʭ ʂʇʐ ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ 

Al ʩʦʩʨʝʜʦʪʦʯʝʥ ʚ ʧʦʟʠʮʠʠ ʊ1ʦ [6]. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ Al/Si ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʢʘʣʠʝʚʦʛʦ ʧʦʣʝʚʦʛʦ 

ʰʧʘʪʘ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʝʣʠʯʠʥʳ: ȹp ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʠʢʣʠʥʥʦʩʪʠ; ȹZ ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʤʦʥʦʢʣʠʥʥʦʩʪʠ; % Or ï ʩʦʜʝʨʞʘʥʠʝ ʦʨʪʦʢʣʘʟʦʚʦʛʦ ʤʠʥʘʣʘ; Alt1o, Alt1m, Alt2m ï ʨʘʩʧʨʝʜʝʣʝʥʠʝ Al ʚ 

ʨʘʟʥʦʩʦʨʪʥʳʭ ʪʝʪʨʘʵʜʨʘʭ. ʂʇʐ ʙʣʦʢʦʚʦʡ ʟʦʥʳ ʦʪʚʝʯʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʤʠʢʨʦʢʣʠʥʫ ʩ ʨʝʥʪʛʝʥʦʚʩʢʦʡ 

ʪʨʠʢʣʠʥʥʦʩʪʴʶ Sʪ (ȹp) ʜʦ 1 ʠ ʩʪʝʧʝʥʴʶ ʤʦʥʦʢʣʠʥʥʦʡ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ Sʤ (ȹZ) ʜʦ 0,99. ʉʦʜʝʨʞʘʥʠʝ 

ʦʨʪʦʢʣʘʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚʘʨʴʠʨʫʝʪ ʦʪ 81 ʜʦ 92%. ʇʦ ʟʥʘʯʝʥʠʷʤ ȹp ʠ ȹZ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʂʇʐ ʥʘ ʜʠʘʛʨʘʤʤʝ ɺ.ɺ. ɻʦʨʜʠʝʥʢʦ [1], ʂʇʐ ʧʦʧʘʣ ʚ ʦʙʣʘʩʪʴ VIʙ ï ʦʙʣʘʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʤʠʢʨʦʢʣʠʥʘ (ʨʠʩ. 2). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʡ ʢʘʣʠʝʚʳʡ ʧʦʣʝʚʦʡ ʰʧʘʪ ʧʨʝʜʩʪʘʚʣʝʥ ʪʨʠʢʣʠʥʥʳʤ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʤʠʢʨʦʢʣʠʥʦʤ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ Al ʚ ʧʦʟʠʮʠʠ ʪʝʪʨʘʵʜʨʘ ʊ1ʦ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʠʟʢʦʡ 

ʩʢʦʨʦʩʪʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. ʂʨʘʪʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʦʨʪʦʢʣʘʟʦʚʦʛʦ ʤʠʥʘʣʘ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʡ ʤʠʥʝʨʘʣ ʙʳʣ 

ʦʙʨʘʟʦʚʘʥ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʥʝʚʳʩʦʢʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ, ʧʦʩʢʦʣʴʢʫ ʩʫʱʝʩʪʚʫʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʠʟʦʤʦʨʬʥʦʤ 

ʟʘʤʝʱʝʥʠʠ ʢʘʣʠʷ ʥʘʪʨʠʝʤ. 

 

 
 

ʈʠʩ. 3. ʊʨʦʡʥʘʷ ʜʠʘʛʨʘʤʤʘ ʩʦʩʪʘʚʘ ʛʨʘʥʘʪʦʚ ʧʝʛʤʘʪʠʪʦʚ [4]. 

ʇʦʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʨʘʥʘʪʦʚ: I ï ʢʝʨʘʤʠʯʝʩʢʠʭ ʛʨʘʥʠʪʦʚ; II  ï ʢʝʨʘʤʠʯʝʩʢʠʭ 

ʠ ʤʫʩʢʦʚʠʪʦʚʳʭ; III  ï ʤʫʩʢʦʚʠʪʦʚʳʭ; IV ï ʤʫʩʢʦʚʠʪʦʚʦ-ʨʝʜʢʦʤʝʪʘʣʴʥʳʭ, ʘ 

ʪʘʢʞʝ ʘʣʴʙʠʪʠʟʠʨʦʚʘʥʥʳʭ ʤʫʩʢʦʚʠʪʦʚʳʭ; V ï ʨʝʜʢʦʤʝʪʘʣʴʥʳʭ; 

VI ï ʨʝʜʢʦʤʝʪʘʣʴʥʳʭ ʥʘʪʨʦ-ʣʠʪʠʝʚʦʛʦ ʪʠʧʘ; 

VI ï ʤʫʩʢʦʚʠʪʦʚʦ-ʨʝʜʢʦʤʝʪʘʣʴʥʳʭ 

 



 

 

96

 

 

ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʀʟ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʤʠʥʝʨʘʣʦʚ ʧʝʛʤʘʪʠʪʦʚ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʛʨʘʥʘʪ. ʐʠʨʦʢʠʝ 

ʚʘʨʠʘʮʠʠ ʝʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠʟʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ ʩʪʘʥʦʚʣʝʥʠʷ ʧʝʛʤʘʪʠʪʦʚʳʭ ʪʝʣ. 

ɺʘʣʦʚʳʡ ʩʦʩʪʘʚ ʛʨʘʥʘʪʘ, ʦʪʨʘʞʘʶʱʠʡ ʬʦʨʤʘʮʠʦʥʥʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ, ʤʦʞʝʪ ʩ ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʝʝ 

ʦʮʝʥʢʝ [4, 5]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʯʠʩʪʳʭ ʯʣʝʥʦʚ ʠʟʦʤʦʨʬʥʳʭ ʨʷʜʦʚ ʚ ʧʨʠʨʦʜʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʉ ʵʪʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʩʦʩʪʘʚ ʛʨʘʥʘʪʘ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʩʤʝʥʫ ʧʝʛʤʘʪʠʪʦʚʳʭ ʬʦʨʤʘʮʠʡ. ʊ.ʝ. ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ 

ʜʦʣʷ ʧʠʨʦʧʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʠ ʚʦʟʨʘʩʪʘʝʪ ʩʥʘʯʘʣʘ ʢʦʣʠʯʝʩʪʚʦ ʘʣʴʤʘʥʜʠʥʦʚʦʛʦ, ʘ ʟʘʪʝʤ ʩʧʝʩʩʘʨʪʠʥʦʚʦʛʦ ʤʠʥʘʣʘ 

ʦʪ ʙʦʣʝʝ ʛʣʫʙʠʥʥʳʭ ʬʦʨʤʘʮʠʡ ʢ ʤʝʥʝʝ ʛʣʫʙʠʥʥʳʤ [3]. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʜʚʝ ʛʝʥʝʨʘʮʠʠ ʛʨʘʥʘʪʘ: ʠʟ ʙʣʦʢʦʚʦʡ ʟʦʥʳ ʠ ʢʚʘʨʮ-ʤʫʩʢʦʚʠʪʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. ɺ ʮʝʣʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʟ ʨʘʟʣʠʯʥʳʭ ʟʦʥ ʦʪʣʠʯʘʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʧʦʵʪʦʤʫ, ʥʘ ʦʩʥʦʚʝ 

ʤʠʢʨʦʟʦʥʜʦʚʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʦ ʚʳʩʯʠʪʘʥʦ ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʤʠʥʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʖ.ʄ. 

ʉʦʢʦʣʦʚʘ (ʨʠʩ. 3). ɻʨʘʥʘʪʳ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʦʙʣʘʩʪʠ IV ï ʤʫʩʢʦʚʠʪʦʚʦ-ʨʝʜʢʦʤʝʪʘʣʴʥʳʭ ʧʝʛʤʘʪʠʪʦʚ. ʊʨʦʡʥʘʷ 

ʜʠʘʛʨʘʤʤʘ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʝʪ ʬʦʨʤʘʮʠʦʥʥʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʛʨʘʥʘʪʦʚ ʠ ʝʱʝ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʤʫʩʢʦʚʠʪʦʚʦ-

ʨʝʜʢʦʤʝʪʘʣʴʥʫʶ ʩʧʝʮʠʘʣʠʟʘʮʠʶ, ʭʘʨʘʢʪʝʨʥʫʶ ʜʣʷ ʧʝʛʤʘʪʠʪʦʚ ɹʦʜʦʥʯʠʥʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʠʥʝʨʘʣʳ ʷʚʣʷʶʪʩʷ ʥʦʩʠʪʝʣʷʤʠ ʚʘʞʥʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʟʘʣʦʞʝʥʥʦʡ ʢʘʢ ʚ ʩʪʨʫʢʪʫʨʝ ʤʠʥʝʨʘʣʘ, ʪʘʢ ʠ ʚ ʝʛʦ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ. ʇʦʵʪʦʤʫ, ʠʭ ʠʟʫʯʝʥʠʝ, 

ʧʦʥʠʤʘʥʠʝ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ï ʦʛʨʦʤʥʝʡʰʠʡ ʪʨʫʜ, ʟʘʯʘʩʪʫʶ ʧʨʠʥʦʩʷʱʠʡ ʚʝʣʠʢʠʝ ʧʣʦʜʳ. 

ɸʥʘʣʠʟʳ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʨʘʙʦʪʝ, ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ çɸʥʘʣʠʪʠʯʝʩʢʦʤ ʮʝʥʪʨʝ ʛʝʦʭʠʤʠʠ 

ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤè ʊɻʋ, ʛ. ʊʦʤʩʢ (ʘʥʘʣʠʪʠʢʠ ʊ.ʉ. ʅʝʙʝʨʘ, ʖ.ɺ. ɸʥʦʰʢʠʥʘ, ʆ.ɺ. ɹʫʭʘʨʦʚʘ). 
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ʖ.ʀ. ɻʘʨʠʧʦʚʘ, ʊ.ʊ. ɹʫʜʢʝʚʠʯ 
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ʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʦ ʩʪʨʦʝʥʠʝ ʠ ʫʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʨʦʜ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ ʥʘ ʶʛʦ-

ʚʦʩʪʦʢʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʧʦ ʜʘʥʥʳʤ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʝʨʥʘ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʧʝʨʤʩʢʦʛʦ ʦʪʜʝʣʘ ʚ ʧʦʣʥʦʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤ 

ʦʙʲʝʤʝ ʠʤʝʶʪ ʥʝʙʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʢʨʘʡʥʝʤ ʚʦʩʪʦʢʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʝ [3]. ʉ ʵʪʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩʚʷʟʘʥʳ 

ʟʘʧʘʩʳ ʚʳʩʦʢʦʚʷʟʢʠʭ ʥʝʬʪʝʡ ʠ ʧʨʠʨʦʜʥʳʭ ʙʠʪʫʤʦʚ ʚ ʥʠʞʥʝʧʝʨʤʩʢʦʤ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʤ ʢʦʤʧʣʝʢʩʝ. ʀʟʫʯʝʥʠʝ 

ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʪʠʭ ʟʘʧʘʩʦʚ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʫʩʧʝʰʥʳʭ 

ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʥʘ ʫʢʘʟʘʥʥʳʝ ʚʠʜʳ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ, ʘ ʪʘʢʞʝ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʦʩʚʦʝʥʠʷ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʨʘʟʣʠʯʥʳʭ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʨʝʟʝʨʚʫʘʨʥʳʭ ʩʚʦʡʩʪʚ 

ʧʦʨʦʜ ʥʠʞʥʝʧʝʨʤʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʷʚʠʣʠʩʴ ʨʘʟʨʝʟʳ ʩʢʚʘʞʠʥʳ 2084 ʇʦʜʛʦʨʥʦʡ ʧʣʦʱʘʜʠ 

(ɹʘʚʣʠʥʩʢʦʝ ʥʝʬʪʷʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ) ʠ ʩʢʚʘʞʠʥʳ 2 ʅʠʢʦʣʘʰʢʠʥʩʢʦʡ ʧʣʦʱʘʜʠ (ʅʠʢʦʣʘʰʢʠʥʩʢʦʝ ʥʝʬʪʷʥʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ). ɺ ʨʘʟʨʝʟʘʭ ʩʢʚʘʞʠʥʳ 2084 ʇʦʜʛʦʨʥʦʡ ʧʣʦʱʘʜʠ ʠ ʩʢʚʘʞʠʥʳ 2 ʅʠʢʦʣʘʰʢʠʥʩʢʦʡ ʧʣʦʱʘʜʠ ʚ 

ʩʦʩʪʘʚʝ ʥʠʞʥʝʧʝʨʤʩʢʦʛʦ ʦʪʜʝʣʘ ʚʩʢʨʳʚʘʶʪʩʷ ʘʩʩʝʣʴʩʢʠʝ, ʩʘʢʤʘʨʩʢʠʝ, ʘʨʪʠʥʩʢʠʝ ʠ ʢʫʥʛʫʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ, 

ʩʣʦʞʝʥʥʳʝ ʢʘʨʙʦʥʘʪʥʳʤʠ ʠ ʩʫʣʴʬʘʪʥʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʦʨʦʜʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʩʫʣʴʬʘʪʥʳʭ ʠ ʨʝʞʝ ʪʝʨʨʠʛʝʥʥʳʭ 

ʧʦʨʦʜ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʥʠʞʥʝʡ ʧʝʨʤʠ ʚ ʩʢʚ. 2084 ʩʦʩʪʘʚʣʷʝʪ 172 ʤ, ʚ ʩʢʚ. 2 ï 110 ʤ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʦʭʚʘʯʝʥʳ ʧʦʨʦʜʳ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ, ʠʟ ʢʦʪʦʨʳʭ ʙʳʣ ʦʪʤʝʯʝʥ ʥʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ 

ʢʝʨʥʘ. 

ʂʫʥʛʫʨʩʢʠʡ ʷʨʫʩ ʚ ʦʙʝʠʭ ʩʢʚʘʞʠʥʘʭ ʩʣʦʞʝʥ ʜʦʣʦʤʠʪʦʤ, ʠʟʚʝʩʪʥʷʢʦʤ, ʘʥʛʠʜʨʠʪʦʤ ʠ ʛʠʧʩʦʤ ʩ ʨʝʜʢʠʤʠ 

ʧʨʦʩʣʦʷʤʠ ʛʣʠʥʳ ʠ ʧʝʩʯʘʥʠʢʘ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʢʫʥʛʫʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʢʚ.2084 44 ʤ, ʘ ʚ ʩʢʚ.2 ï 35 

ʤ. ʀʟ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 8 ʦʙʨʘʟʮʦʚ (ʩʢʚ. 2084) ʠ 7 ʦʙʨʘʟʮʦʚ (ʩʢʚ. 2) ʠʟ ʩʣʦʝʚ, ʩʣʦʞʝʥʥʳʭ 

ʜʦʣʦʤʠʪʦʤ ʩʚʝʪʣʦ-ʩʝʨʳʤ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʛʠʧʩʘ, ʘʥʛʠʜʨʠʪʘ, ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʛʠʧʩʘ ʠ ʘʥʛʠʜʨʠʪʘ, ʧʝʩʯʘʥʠʢʦʤ 

ʪʝʤʥʦ-ʩʝʨʳʤ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤ ʠ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʛʠʧʩʘ, ʘʥʛʠʜʨʠʪʘ ʠ ʩʝʨʦʛʦ ʧʣʦʪʥʦʛʦ ʜʦʣʦʤʠʪʘ. ɺ ʩʢʚ. 2 ï 

ʜʦʣʦʤʠʪʦʤ ʩʚʝʪʣʦ-ʩʝʨʳʤ ʧʣʦʪʥʳʤ, ʩʠʣʴʥʦ ʟʘʛʠʧʩʦʚʘʥʥʳʤ, ʜʦʣʦʤʠʪʦʤ ʩʣʦʠʩʪʳʤ ʟʘʛʠʧʩʦʚʘʥʥʳʤ ʩ ʧʨʦʩʣʦʷʤʠ 

ʩʝʨʳʭ ʛʣʠʥ, ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʩʫʣʴʬʘʪʥʳʭ ʠ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ. ʇʦ ʥʠʤ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʰʣʠʬʳ ʜʣʷ 

ʦʧʪʠʯʝʩʢʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʠ ʧʨʦʙʳ ʜʣʷ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʭʘʨʘʢʪʝʨʥʳʝ 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ, ʇɽʊʈʆɻʈɸʌʀʗ 

ʚʝʱʝʩʪʚʝʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʧʝʪʨʦʪʠʧʦʚ ʧʦʨʦʜ: ʥʠʞʥʶʶ ʨʝʛʨʝʩʩʠʚʥʫʶ (ʢʘʨʙʦʥʘʪ+ʛʠʧʩ-

ʘʥʛʠʜʨʠʪ + ʧʝʩʯʘʥʠʢ) ʠ ʚʝʨʭʥʶʶ ʪʨʘʥʩʛʨʝʩʩʠʚʥʫʶ (ʢʘʨʙʦʥʘʪ+ʛʠʧʩ-ʘʥʛʠʜʨʠʪ+ʢʘʨʙʦʥʘʪ) [1, 2]. 

ʇʦ ʜʘʥʥʳʤ ʦʧʪʠʯʝʩʢʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʦʙʨʘʟʮʦʚ ʩʢʚ.2084 ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʪʣʦʞʝʥʠʷ ʢʫʥʛʫʨʩʢʦʛʦ 

ʷʨʫʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʦʣʦʤʠʪʦʤ ʪʦʥʢʦʟʝʨʥʠʩʪʳʤ, ʟʘʛʠʧʩʦʚʘʥʥʳʤ, ʩ ʢʘʚʝʨʥʦʚʦʡ ʧʦʨʠʩʪʦʩʪʴʶ ʧʝʨʚʦʛʦ ʪʠʧʘ (ʦʙʨ. 

1), ʘʥʛʠʜʨʠʪʦʤ ʢʨʫʧʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʩ ʙʝʩʧʦʨʷʜʦʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ (ʦʙʨ. 2), ʜʦʣʦʤʠʪʦʤ ʧʝʣʠʪʦʤʦʨʬʥʳʤ, 

ʟʘʛʠʧʩʦʚʘʥʥʳʤ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʛʠʧʩʘ ʠ ʘʥʛʠʜʨʠʪʘ, ʩ ʧʨʠʤʝʩʴʶ ʧʝʩʯʘʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʦʙʨ.3,6,7,8), ʧʝʩʯʘʥʠʢʦʤ 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʤ (ʦʙʨ. 4), ʛʠʧʩ-ʘʥʛʠʜʨʠʪʦʤ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ (ʦʙʨ. 5). ʈʝʟʫʣʴʪʘʪʳ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ 

ʧʦʜʪʚʝʨʞʜʘʶʪ  ʩʫʣʴʬʘʪʠʟʠʨʦʚʘʥʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʩʢʚ.2084, ʘ ʪʘʢʞʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʚ ʦʙʨ.6 ʦʩʪʘʪʦʯʥʘʷ ʦʢʠʩʣʝʥʥʘʷ 

ʥʝʬʪʴ ʚ ʧʫʩʪʦʪʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʜʦʣʦʤʠʪʘ ʧʝʣʠʪʦʤʦʨʬʥʦʛʦ. 

ʇʦ ʜʘʥʥʳʤ ʦʧʪʠʯʝʩʢʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʦʙʨʘʟʮʦʚ ʩʢʚ. 2 ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʪʣʦʞʝʥʠʷ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʦʣʦʤʠʪʦʤ ʧʝʣʠʪʦʤʦʨʬʥʳʤ ʩʠʣʴʥʦ, ʨʝʞʝ ʩʣʘʙʦ ʟʘʛʠʧʩʦʚʘʥʥʳʤ (ʦʙʨ. 1, 2, 3). ɺ ʦʙʨʘʟʮʘʭ 4, 5, 6 

ʦʙʥʘʨʫʞʝʥʳ ʙʠʪʫʤʥʳʝ ʚʢʣʶʯʝʥʠʷ ʠ ʧʣʝʥʢʠ ʦʩʪʘʪʦʯʥʦʡ ʦʢʠʩʣʝʥʥʦʡ ʥʝʬʪʠ (ʦʙʨ. 7). ʈʝʟʫʣʴʪʘʪʳ ʦʧʪʠʯʝʩʢʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʜʘʥʥʳʤʠ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. ʋʩʪʘʥʦʚʣʝʥʳ ʟʘʛʠʧʩʦʚʘʥʥʦʩʪʴ ʦʙʨʘʟʮʦʚ, 

ʥʘʣʠʯʠʝ ʚ ʥʠʭ ʫʛʣʝʨʦʜʘ, ʣʠʙʦ ʧʦʨ. 

ʇʦʜʦʙʥʦʝ ʮʠʢʣʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʢʫʥʛʫʨʩʢʦʛʦ ʷʨʫʩʘ ʦʙʫʩʣʦʚʠʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʛʦ ʫʩʪʦʡʯʠʚʳʭ 

ʵʢʨʘʥʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʦʢʘʟʘʣʠʩʴ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤʠ ʜʣʷ ʅʠʢʦʣʘʰʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʩʚʷʟʠ ʩ 

ʪʝʤ, ʯʪʦ ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʟʜʝʩʴ ʚ ʢʫʥʛʫʨʩʢʠʡ ʚʝʢ ʩʫʣʴʬʘʪʥʦ-ʢʘʨʙʦʥʘʪʥʘʷ ʧʦʢʨʳʰʢʘ ʥʘʜʝʞʥʦ ʧʝʨʝʢʨʳʚʘʝʪ 

ʩʘʢʤʘʨʩʢʦ-ʘʨʪʠʥʩʢʠʝ ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ ï ʢʦʣʣʝʢʪʦʨʳ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʪʩʷ ʚʳʩʦʢʦʚʷʟʢʠʝ ʥʝʬʪʠ [5]. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʉʆʉʊɸɺɸ ɻʈɸʅɸʊɸ ʀ ʊʋʈʄɸʃʀʅɸ ɺʅʋʊʈʀɻʈɸʅʀʊʅʓʍ ʇɽɻʄɸʊʀʊʆɺ 

ʊʋʈʂɽʉʊɸʅʉʂʆɻʆ ʍʈɽɹʊɸ (ʂʀʈɻʀɿʀʗ) 
ɺ.ʂ. ɻʝʨʘʩʠʤʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ʉ.ʀ. ʂʦʥʦʚʘʣʝʥʢʦ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

ɻʝʨʮʠʥʩʢʠʝ ʧʝʛʤʘʪʠʪʳ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʧʦʷʩʘ (ʂʠʨʛʠʟʠʷ) ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʠ ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʳ ʩ 

ʥʠʞʥʝʧʝʨʤʩʢʠʤʠ ʛʨʘʥʠʪʘʤʠ ʢʘʨʘʚʰʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʇʦʜʘʚʣʷʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʛʤʘʪʠʪʦʚʳʭ ʪʝʣ (ʜʦ 8 

ʪʳʩʷʯ), ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʥʝʩʫʱʠʝ ʧʦʣʝʟʥʫʶ ʨʝʜʢʦʤʝʪʘʣʴʥʫʶ ʤʠʥʝʨʘʣʠʟʘʮʠʶ, ʠʥʪʨʫʜʠʨʦʚʘʥʳ ʚʦ 

ʚʤʝʱʘʶʱʠʝ ʛʨʘʥʠʪʥʳʝ ʤʘʩʩʠʚʳ ʧʦʨʦʜʳ, ʛʜʝ ʦʥʠ ʦʙʨʘʟʫʶʪ ʢʦʤʧʘʢʪʥʳʝ ʧʦʣʷ, ʥʘʩʯʠʪʳʚʘʶʱʠʝ ʦʪ ʜʝʩʷʪʢʦʚ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʞʠʣ. ɿʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʧʝʛʤʘʪʠʪʦʚ ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ ʩʘʤʠʭ ʛʨʘʥʠʪʦʚ. ʏʘʱʝ ʚʩʝʛʦ 

ʚʥʫʪʨʠʛʨʘʥʠʪʥʳʝ ʧʝʛʤʘʪʠʪʳ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʧʦʨʬʠʨʦʚʠʜʥʳʭ ʙʠʦʪʠʪʦʚʳʭ ʛʨʘʥʠʪʘʭ ʠ ʘʜʘʤʝʣʣʠʪʘʭ ʧʝʨʚʦʡ 

ʛʣʘʚʥʦʡ ʬʘʟʳ ʚʥʝʜʨʝʥʠʷ. ɻʦʨʘʟʜʦ ʨʝʞʝ ʦʥʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʪʫʨʤʘʣʠʥʠʟʠʨʦʚʘʥʥʳʭ ʠ 

ʛʨʝʡʟʝʥʠʟʠʨʦʚʘʥʥʳʭ ʛʨʘʥʠʪʘʭ ʚʪʦʨʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʬʘʟʳ. 

ʄʠʥʝʨʘʣʦʛʠʷ ʚʥʫʪʨʠʛʨʘʥʠʪʥʳʭ ʧʝʛʤʘʪʠʪʦʚ ʧʦʷʩʘ ʠʟʫʯʝʥʘ ʟʘʤʝʪʥʦ ʭʫʞʝ, ʯʝʤ ʦʪʞʘʪʳʭ ʚʦ ʚʤʝʱʘʶʱʠʝ 

ʧʦʨʦʜʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦʪʦʤʫ, ʯʪʦ ʦʥʠ ʥʝ ʥʝʩʫʪ ʦʩʦʙʦʡ ʧʦʣʝʟʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚʦ 

ʚʥʫʪʨʠʛʨʘʥʠʪʥʳʭ ʧʝʛʤʘʪʠʪʘʭ ʛʣʘʚʥʦʡ ʬʘʟʳ ʦʙʥʘʨʫʞʝʥ ʪʦʣʴʢʦ ʨʘʥʥʠʡ ʙʝʩʱʝʣʦʯʥʦʡ ʨʫʜʦʨʘʟʙʦʨʥʳʡ ʙʝʨʠʣʣ ʚ 

ʚʠʜʝ ʜʦʚʦʣʴʥʦ ʢʨʫʧʥʳʭ (ʜʦ 15é20 ʩʤ) ʧʨʠʟʤʘʪʠʯʝʩʢʠʭ ʢʨʠʩʪʘʣʣʦʚ ʞʝʣʪʦʛʦ ʠ ʛʦʣʫʙʦʚʘʪʦ-ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ. ɺ 

ʥʘʠʙʦʣʝʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʪʝʣʘʭ ʵʪʠʭ ʧʝʛʤʘʪʠʪʦʚ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʷʜʝʨʥʦʡ ʟʦʥʝ ʠʥʦʛʜʘ ʚʩʪʨʝʯʘʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʣʫʧʨʦʟʨʘʯʥʳʡ, ʦʧʘʣʝʩʮʠʨʫʶʱʠʡ ʨʦʟʦʚʳʡ ʢʚʘʨʮ ʧʦʜʝʣʦʯʥʦʛʦ ʢʘʯʝʩʪʚʘ. ɺ ʧʝʛʤʘʪʠʪʘʭ ʧʦʟʜʥʠʭ 

ʛʨʝʡʟʝʥʠʟʠʨʦʚʘʥʥʳʭ ʛʨʘʥʠʪʦʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʬʘʟʳ ʧʦʣʝʟʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʧʦʢʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 

ɸʚʪʦʨʦʤ ʠʟʫʯʝʥʳ ʚʥʫʪʨʠʛʨʘʥʠʪʥʳʝ ʧʝʛʤʘʪʠʪʳ, ʟʘʣʝʛʘʶʱʠʝ ʚ ʛʨʝʡʟʝʥʠʟʠʨʦʚʘʥʥʳʭ ʛʨʘʥʠʪʘʭ ʚʪʦʨʦʡ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʬʘʟʳ ʢʘʨʘʚʰʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʇʝʛʤʘʪʠʪʳ ʦʙʨʘʟʫʶʪ ʞʠʣʴʥʳʝ ʪʝʣʘ ʤʦʱʥʦʩʪʴʶ ʦʪ ʥʝʩʢʦʣʴʢʦ 

ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ ʧʝʨʚʳʭ ʤʝʪʨʦʚ ʠ ʧʨʦʪʷʞʸʥʥʦʩʪʴʶ 5é50 ʤʝʪʨʦʚ. ʆʥʠ ʟʘʥʠʤʘʶʪ ʩʝʢʫʱʝʝ ʧʦʣʦʞʝʥʠʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʢʠ ʛʥʝʡʩʦʚʘʪʦʩʪʠ ʛʨʘʥʠʪʦʚ ʠ ʠʤʝʶʪ ʩ ʧʦʩʣʝʜʥʠʤʠ ʧʦʩʪʝʧʝʥʥʳʝ ʧʝʨʝʭʦʜʳ. ɺʥʫʪʨʝʥʥʝʝ 

ʩʪʨʦʝʥʠʝ ʞʠʣ ʥʝʷʩʥʦ ʟʦʥʘʣʴʥʦʝ, ʙʣʦʢʦʚʦʝ. ʆʙʳʯʥʦ ʦʥʠ ʩʣʦʞʝʥʳ ʩʨʝʜʥʝ ï ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʤ ʘʛʨʝʛʘʪʦʤ ʢʚʘʨʮʘ, 

ʢʘʣʠʝʚʦʛʦ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ ʩ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʠʩʣʦʛʦ ʧʣʘʛʠʦʢʣʘʟʘ, ʤʫʩʢʦʚʠʪʘ, ʛʨʘʥʘʪʘ ʠ ʪʫʨʤʘʣʠʥʘ. 

ʈʘʟʤʝʨ ʚʳʜʝʣʝʥʠʡ ʤʠʥʝʨʘʣʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ ʟʘʣʴʙʘʥʜʦʚ ʢ ʮʝʥʪʨʫ ʦʪ ʤʠʣʣʠʤʝʪʨʦʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʪʠʤʝʪʨʦʚ, 

ʩʪʨʫʢʪʫʨʘ ʞʠʣ ʚ ʵʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ ʤʝʥʷʝʪʩʷ ʦʪ ʛʨʘʥʠʪʥʦʡ ʜʦ ʤʝʣʢʦʙʣʦʢʦʚʦʡ. ʇʨʝʦʙʣʘʜʘʶʱʝʡ ʤʠʥʝʨʘʣʴʥʦʡ 

ʬʘʟʦʡ ʷʚʣʷʝʪʩʷ ʩʝʨʳʡ ʥʝʧʨʦʟʨʘʯʥʳʡ ʠ ʧʦʣʫʧʨʦʟʨʘʯʥʳʡ ʜʳʤʯʘʪʳʡ ʢʚʘʨʮ (ʜʦ 50 % ʦʙʲʸʤʘ ʪʝʣ), ʥʝʨʝʜʢʦ 

ʦʙʥʘʨʫʞʠʚʘʶʱʠʡ ʭʘʨʘʢʪʝʨʥʳʡ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʡ ʦʙʣʠʢ. ʆʥ ʩʣʘʛʘʝʪ ʤʘʪʨʠʮʫ ʧʝʛʤʘʪʠʪʘ ʠ ʦʪʯʸʪʣʠʚʦ 

ʢʩʝʥʦʤʦʨʬʝʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʤʠʥʝʨʘʣʦʚ ʞʠʣ. ʂʘʣʠʰʧʘʪ ʙʣʦʢʦʚʦʡ ʟʦʥʳ ʙʝʣʦʛʦ ʠ ʩʝʨʦʛʦ ʮʚʝʪʘ 

ʦʙʨʘʟʫʝʪ ʛʠʧʠʜʠʦʤʦʨʬʥʳʝ ʚʳʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʤ ʦʪ ʧʝʨʚʳʭ ʤʠʣʣʠʤʝʪʨʦʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʪʠʤʝʪʨʦʚ. ɺʢʣʶʯʝʥʠʡ 

ʜʨʫʛʠʭ ʤʠʥʝʨʘʣʦʚ ʦʥ ʥʝ ʩʦʜʝʨʞʠʪ. ɸʣʴʙʠʪ, ʤʫʩʢʦʚʠʪ, ʛʨʘʥʘʪ ʠ ʪʫʨʤʘʣʠʥ ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʢʚʘʨʮʝ. 

ʉʦʚʤʝʩʪʥʳʭ ʩʨʘʩʪʘʥʠʡ ʦʥʠ ʥʝ ʜʘʶʪ. ʀʟ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʤʠʥʝʨʘʣʦʚ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʪʫʨʤʘʣʠʥ (ʜʦ 15 % 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʦʙʲʝʤʘ ʪʝʣ). ʆʥ ʦʙʨʘʟʫʝʪ ʢʦʥʫʩʦʚʠʜʥʳʝ ʧʨʠʟʤʘʪʠʯʝʩʢʠʝ ʢʨʠʩʪʘʣʣʳ ʯʝʨʥʦʛʦ ʮʚʝʪʘ ʨʘʟʤʝʨʦʤ ʜʦ 15 ʩʤ. ɺ 

ʧʨʠʟʘʣʴʙʘʥʜʦʚʳʭ ʯʘʩʪʷʭ ʧʝʛʤʘʪʠʪʦʚʳʭ ʪʝʣ ʢʨʠʩʪʘʣʣʳ ʦʙʳʯʥʦ ʠʤʝʶʪ ʜʠʨʝʢʪʠʚʥʫʶ ʦʨʠʝʥʪʠʨʦʚʢʫ, ʦʜʥʘʢʦ, ʢ 

ʮʝʥʪʨʫ ʦʥʘ ʫʪʨʘʯʠʚʘʝʪʩʷ ʠ ʩʪʘʥʦʚʠʪʩʷ ʭʘʦʪʠʯʥʦʡ. ʅʘʙʣʶʜʘʶʪʩʷ ʨʘʜʠʘʣʴʥʦ-ʣʫʯʠʩʪʳʝ ʩʨʦʩʪʢʠ (ʪʫʨʤʘʣʠʥʦʚr ʝ 

ʩʦʣʥʮʘ). ɻʨʘʥʘʪ ʦʢʨʘʰʝʥ ʚ ʢʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ. ɽʛʦ ʚʳʜʝʣʝʥʠʷ (ʜʦ 1é1,5 ʩʤ) ʤʦʛʫʪ ʙʳʪʴ ʢʩʝʥʦʤʦʨʬʥʳʤʠ, 

ʛʠʧʠʜʠʦʤʦʨʬʥʳʤʠ ʠ ʠʜʠʦʤʦʨʬʥʳʤʠ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʢʨʠʩʪʘʣʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʪʨʘʛʦʥʪʨʠʦʢʪʘʵʜʨʘʤʠ (211) 

ʩ ʛʨʫʙʦʡ ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʰʪʨʠʭʦʚʢʦʡ ʥʘ ʛʨʘʥʷʭ. ʉ ʧʦʤʦʱʴʶ ʤʠʢʨʦʟʦʥʜʘ ʠʩʩʣʝʜʦʚʘʥ ʩʦʩʪʘʚ ʛʨʘʥʘʪʘ ʠ 

ʪʫʨʤʘʣʠʥʘ ʧʝʛʤʘʪʠʪʦʚ. 

ʊʘʙʣʠʮʘ 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ (ʤʘʩ.%) ʪʫʨʤʘʣʠʥʘ ʠ ʛʨʘʥʘʪʘ ʚʥʫʪʨʠʛʨʘʥʠʪʥʳʭ ʧʝʛʤʘʪʠʪʦʚ 

 

ʄʠʥʝʨʘʣʳ 
ʂʦʤʧʦʥʝʥʪʳ ʉʫʤʤʘ 

ʢʦʤʧʦʥʝʥʪʦʚ SiO2 TiO2 Al 2O3 FeO MnO MgO CaO Na2O K2O 

ʊʫʨʤʘʣʠʥ 32,03 0,67 30,60 11,43 0,27 1,51 0,11 1,55 0,06 78,26 

ɻʨʘʥʘʪ 35,69 - 20,40 25,98 17,09 0,43 0,41 - - 100,00 

 

ʈʘʩʯʸʪ ʢʨʠʩʪʘʣʣʦʭʠʤʠʯʝʩʢʦʡ ʬʦʨʤʫʣʳ ʪʫʨʤʘʣʠʥʘ ʧʦ ʯʘʩʪʠ ʢʘʪʠʦʥʦʚ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʘʥʘʣʠʟʦʤ, 

ʧʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʜʝʬʠʮʠʪ ʱʝʣʦʯʝʡ, ʟʘʧʦʣʥʷʶʱʠʭ ʧʝʨʚʫʶ ʩʪʨʫʢʪʫʨʥʫʶ ʧʦʟʠʮʠʶ ɸ ʚ ʤʠʥʝʨʘʣʝ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʝʛʦ ʢ ʬʦʡʪʠʪʦʚʦʡ ʩʝʨʠʠ ʩʪʨʫʢʪʫʨʥʦʜʝʬʝʢʪʥʳʭ ʨʘʟʥʦʩʪʝʡ ʠ ʦʪʨʘʞʘʝʪ ʦʙʱʠʡ 

ʜʝʬʠʮʠʪ ʱʝʣʦʯʝʡ ʚ ʩʠʩʪʝʤʝ ʚʦ ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʚʘʨʮ-ʤʫʩʢʦʚʠʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʝʛʤʘʪʠʪʦʚ ʩ ʛʨʘʥʘʪʦʤ ʠ 

ʪʫʨʤʘʣʠʥʦʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚ ʞʠʣʘʭ ʩʪʘʜʠʠ ʢʠʩʣʦʪʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ. ʄʠʥʝʨʘʣ ʭʦʨʦʰʦ ʧʝʨʝʩʯʠʪʳʚʘʝʪʩʷ 

ʥʘ ʯʝʪʳʨʝ ʤʠʥʘʣʘ (% ʩʦʜʝʨʞʘʥʠʷ): 

ʰʝʨʣ ï (Na Fe3
3+ Al 6 [Si6O18](BO3)3(OH)3OH) ï 57,1 %; 

ʦʢʩʠ-ʤʘʛʥʠʝʚʳʡ ʬʦʡʪʠʪ ï (Ǐ (Mg Al 2) Al 6 [Si6O18] (BO3)3(OH)3O) ï 34,7 %; 

ʦʢʩʠ-ʬʦʡʪʠʪ ï (Ǐ (Fe2+ Al 2)Al 6 [Si6O18] (BO3)3(OH)3O) ï 6,2 %; 

ʛʠʜʨʦʢʩʠ-ʫʚʠʪ ï (Ca Mg3 (Mg Al 5) [Si6O18](BO3)3(OH)3OH) ï 2,0 %. 

ʀʟ ʵʪʠʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʪʫʨʤʘʣʠʥ ʧʝʛʤʘʪʠʪʦʚʳʭ ʞʠʣ ʧʨʝʜʩʪʘʚʣʝʥ ʜʚʫʤʷ ʨʝʟʢʦ ʜʦʤʠʥʠʨʫʶʱʠʤʠ 

ʤʠʥʘʣʘʤʠ ï ʰʝʨʣʦʚʳʤ ʠ ʦʢʩʠ-ʤʘʛʥʠʝʚʦʬʦʡʪʠʪʦʚʳʤ. 

ɻʨʘʥʘʪ ʧʝʛʤʘʪʠʪʦʚ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʭʦʨʦʰʦ ʧʝʨʝʩʯʠʪʳʚʘʝʪʩʷ ʥʘ ʜʚʫʭʤʠʥʘʣʴʥʳʡ ʘʣʴʤʘʥʜʠʥ-

ʩʧʝʩʩʘʨʪʠʥʦʚʳʡ ʩʦʩʪʘʚ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʘʣʴʤʘʥʜʠʥʦʚʦʛʦ ʤʠʥʘʣʘ (56,4 % ʧʨʦʪʠʚ 40,6 % ʜʣʷ ʩʧʝʩʩʘʨʪʠʥʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ). ʂʨʦʤʝ ʥʠʭ ʚ ʛʨʘʥʘʪʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʝʙʦʣʴʰʠʝ ʧʨʠʤʝʩʠ ʧʠʨʦʧʦʚʦʛʦ ʠ ʛʨʦʩʩʫʣʷʨʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ 

(ʧʦ 1,5 % ʢʘʞʜʦʛʦ). ʇʦʢʘʟʘʪʝʣʴʥʦ, ʯʪʦ ʚ ʛʨʘʥʘʪʝ ʨʝʜʢʦʤʝʪʘʣʴʥʳʭ ʞʠʣ, ʟʘʣʝʛʘʶʱʠʭ ʥʝ ʚ ʛʥʝʡʩʦʚʠʜʥʳʭ ʛʨʘʥʠʪʘʭ, 

ʘ ʚʦ ʚʤʝʱʘʶʱʠʭ ʠʭ ʩʣʘʥʮʘʭ ʩʦʦʪʥʦʰʝʥʠʝ ʩʧʝʩʩʘʨʪʠʥʦʚʦʛʦ ʠ ʘʣʴʤʘʥʜʠʥʦʚʦʛʦ ʤʠʥʘʣʦʚ ʚʩʝʛʜʘ ʦʙʨʘʪʥʦʝ. 

ɺʳʧʦʣʥʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʩʪʘʚʘ ʛʨʘʥʘʪʘ ʠ ʪʫʨʤʘʣʠʥʘ 

ʚʥʫʪʨʠʛʨʘʥʠʪʥʳʭ ʞʠʣ ʪʠʧʦʤʦʨʬʥʳ, ʘ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʧʨʠ ʧʦʠʩʢʘʭ ʠ ʦʮʝʥʢʝ 

ʧʝʛʤʘʪʠʪʦʚ. 

 
ʂʆʄʇʔʖʊɽʈʅʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ɻʀʇɽʈɻɽʅʅʆɻʆ ʇʈɽʆɹʈɸɿʆɺɸʅʀʗ ʈʋɼʅʓʍ 

ʄʀʅɽʈɸʃʆɺ ɺ ʆʊɺɸʃʔʅʓʍ ʍɺʆʉʊɸʍ çʉʆʃʅɽʏʅʆɻʆ ɻʆʂɸè 
(ʂʆʄʉʆʄʆʃʔʉʂʀʁ ʈɸʁʆʅ) 

ʆ.ɸ. ɻʦʨʯʘʢʦʚ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ʈ.ɸ. ʂʝʤʢʠʥʘ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, ʈʦʩʩʠʷ 

ɺ ʧʨʦʮʝʩʩʝ ʦʪʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʯʘʩʪʴ ʨʫʜʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʥʝ ʷʚʣʷʶʱʘʷʩʷ ʦʩʥʦʚʥʳʤ 

ʧʨʦʤʳʰʣʝʥʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʦʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ, ʛʜʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʦʢʠʩʣʝʥʠʶ, ʨʘʩʪʚʦʨʝʥʠʶ, 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʚ ʜʨʫʛʠʝ ʤʠʥʝʨʘʣʴʥʳʝ ʬʦʨʤʳ ʠ ʚʦʜʥʳʝ ʨʘʩʪʚʦʨʳ, ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʘʷ ʤʠʛʨʘʮʠʷ ʢʦʪʦʨʳʭ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʥʦʛʠʝ ʤʝʪʘʣʣʳ 

ʢʨʦʤʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʮʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʘʢʞʝ ʠ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʪʦʢʩʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʢʘʢ ʥʘ 

ʙʠʦʩʬʝʨʫ ʚ ʮʝʣʦʤ (ʞʠʚʦʪʥʳʡ ʠ ʨʘʩʪʠʪʝʣʴʥʳʡ ʤʠʨ), ʪʘʢ ʠ ʥʘ ʯʝʣʦʚʝʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʩ ʮʝʣʴʶ 

ʚʳʷʩʥʝʥʠʷ, ʢʘʢʠʝ ʠʟ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʚʷʞʫʪʩʷ ʚ ʥʦʚʳʝ ʤʠʥʝʨʘʣʴʥʳʝ (ʪʚʝʨʜʳʝ) ʬʘʟʳ, ʘ ʢʘʢʠʝ ʧʝʨʝʡʜʫʪ ʚ 

ʨʘʩʪʚʦʨ ʠ ʚ ʢʘʢʠʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʫʜʥʳʭ 

ʤʠʥʝʨʘʣʦʚ ʚ ʫʩʣʦʚʠʷʭ ʛʠʧʝʨʛʝʥʝʟʘ (ʪ.ʝ. ʧʦʚʳʰʝʥʥʦʡ ʘʵʨʘʮʠʠ ʠ ʦʙʚʦʜʥʝʥʥʦʩʪʠ), ʩʢʣʘʜʠʨʦʚʘʥʥʳʭ ʚ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʭ ʉʦʣʥʝʯʥʦʛʦ ɻʆʂʘ. 

ʄʠʥʝʨʘʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʞʘʣʳʭ ʧʝʩʢʦʚ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʉʦʣʥʝʯʥʦʛʦ ɻʆʂʘ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʥʠ ʩʦʜʝʨʞʘʪ ʙʦʣʝʝ 50 ʨʫʜʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʩʫʣʴʬʠʜʘʤ, ʩʫʣʴʬʦʩʦʣʷʤ, ʚʦʣʴʬʨʘʤʘʪʘʤ 

ʠ ʨʝʞʝ ʦʢʩʠʜʘʤ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʵʣʝʤʝʥʪʦʚ: Cu, Pb, Cd, Zn, Fe, Sb, As, Bi, In, Co, Ni, Ga, Sc, Sr, 

ʠ ʜʨ. ʄʥʦʛʠʝ ʠʟ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 17.4.1.02-83 ʦʪʥʦʩʷʪʩʷ ʢ 1 ʠ 2 ʢʣʘʩʩʘʤ ʦʧʘʩʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʪɻʠ ʨʫʜʥʳʝ ʤʠʥʝʨʘʣʳ, ʙʫʜʫʯʠ ʥʝʚʦʚʣʝʯʝʥʥʳʤʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʝ ʦʩʚʦʝʥʠʝ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʝʘʣʴʥʳʡ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ çʉʝʣʝʢʪʦʨ-Windowsè (ʘʜʘʧʪʠʨʦʚʘʥʥʘʷ 

ʜʣʷ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ Windows ʚʝʨʩʠʷ ʧʨʦʜʫʢʪʘ çʉʝʣʝʢʪʦʨ-ʉè, ʨʘʟʨʘʙʦʪʯʠʢʠ ʀ.ʂ. ʂʘʨʧʦʚ, ʂ.ɺ. ʏʫʜʥʝʥʢʦ, 

ɺ.ɸ. ɹʳʯʠʥʩʢʠʡ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʩʥʦʚʫ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʠʧʝʨʛʝʥʥʦʛʦ 

ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʚ ʩʠʩʪʝʤʝ ʚʦʜʘ (ʨʘʩʪʚʦʨ) ï ʛʦʨʥʘʷ 

ʧʦʨʦʜʘ (ʤʠʥʝʨʘʣ), ʧʦʣʦʞʝʥʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʠʟʤʝʥʝʥʠʠ ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʠ ɻʠʙʙʩʘ (ȹG) ʠ ʩʪʨʝʤʣʝʥʠʠ ʝʝ ʢ 



 

 

99 

 
ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ, ʇɽʊʈʆɻʈɸʌʀʗ 

ʤʠʥʠʤʫʤʫ. ʕʥʝʨʛʠʷ ɻʠʙʙʩʘ (ȹG) ï ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ, ʷʚʣʷʶʱʘʷʩʷ ʢʨʠʪʝʨʠʝʤ ʝʝ 

ʨʘʚʥʦʚʝʩʥʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʨʝʘʢʮʠʡ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʷʤʠ ʠʟʦʙʘʨʥʦ-ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

(ʪ.ʝ. ʠʥʪʝʛʨʘʣʴʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʵʥʪʘʣʴʧʠʠ ï H, ʵʥʪʨʦʧʠʠ ï S ʠ ʪʝʤʧʝʨʘʪʫʨʳ ï T). ʇʨʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʨʘʩʯʝʪʘʭ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʷ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʩʩʯʠʪʘʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʠʟʤʝʥʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʠʟʦʙʘʨʥʦ-ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʙʨʘʟʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʫʪʝʤ 

ʨʝʘʢʮʠʠ ʠʟ ʧʨʦʩʪʳʭ ʚʝʱʝʩʪʚ. ʇʨʦʛʨʘʤʤʘ çʉʝʣʝʢʪʦʨ-Windowsè ʥʝ ʨʘʩʩʯʠʪʳʚʘʝʪ ʨʝʘʢʮʠʠ, ʘ ʥʘʭʦʜʠʪ ʛʣʦʙʘʣʴʥʳʡ 

ʤʠʥʠʤʫʤ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʪ. ʝ. ʤʠʥʠʤʫʤ ʬʫʥʢʮʠʠ ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʠ ɻʠʙʙʩʘ ʠ 

ʚʳʯʠʩʣʷʝʪ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʤʠʥʝʨʘʣʴʥʳʡ ʧʘʨʘʛʝʥʝʟʠʩ. ʇʨʠ ʵʪʦʤ, ʤʝʪʦʜ ʤʠʥʠʤʠʟʘʮʠʠ ʵʥʝʨʛʠʠ ɻʠʙʙʩʘ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʢʘʢ ʨʘʚʥʦʚʝʩʠʝ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩ ʝʛʦ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠ ʤʠʥʝʨʘʣʘʤʠ, ʚʳʧʘʜʘʶʱʠʤʠ ʠʟ ʥʝʛʦ, ʪʘʢ ʠ 

ʨʘʚʥʦʚʝʩʠʝ ʨʘʩʪʚʦʨʘ ʠ ʚʳʧʘʜʘʶʱʠʭ ʠʟ ʥʝʛʦ ʤʠʥʝʨʘʣʦʚ ʩ ʧʝʨʚʠʯʥʦʡ ʧʦʨʦʜʦʡ (ʤʠʥʝʨʘʣʦʤ). 

ʅʝ ʚʜʘʚʘʷʩʴ ʚ ʜʝʪʘʣʠ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʧʨʠʥʮʠʧʘ ʤʠʥʠʤʠʟʘʮʠʠ ȹG, ʦʪʤʝʪʠʤ, 

ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ çʉʝʣʝʢʪʦʨ-Windowsè ʤʦʞʥʦ ʚʳʷʩʥʠʪʴ ʥʝʢʦʪʦʨʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʥʝʦʙʨʘʪʠʤʳʭ ʧʨʦʮʝʩʩʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʫʩʣʦʚʠʷʭ ʛʠʧʝʨʛʝʥʝʟʘ, ʘ ʪʘʢʞʝ ʨʘʩʩʯʠʪʘʪʴ 

ʦʙʲʝʤʳ ʤʥʦʛʠʭ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʳʥʦʩʠʤʳʭ ʠʟ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ, ʠ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʛʨʦʟʳ. 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʛʠʧʝʨʛʝʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʨʫʜʥʳʭ ʤʠʥʝʨʘʣʦʚ ʠʟ ʦʪʭʦʜʦʚ ʦʙʦʛʘʱʝʥʠʷ 

ʨʫʜ ʦʣʦʚʷʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʦʤʩʦʤʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʜʚʘ ʚʘʨʠʘʥʪʘ ʟʘʜʘʯ ï ʧʦʚʝʜʝʥʠʝ 

ʦʪʜʝʣʴʥʦʛʦ ʤʠʥʝʨʘʣʘ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʘʪʤʦʩʬʝʨʥʳʤʠ ʚʦʜʘʤʠ, ʘ ʪʘʢʞʝ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʪʦʢʩʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʛʦ ʤʠʥʝʨʘʣʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʭ ʝʩʪʝʩʪʚʝʥʥʦʡ ʘʩʩʦʮʠʘʮʠʠ. 

ʇʨʠ ʵʪʦʤ, ʚ ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ ʙʳʣʠ ʩʤʦʜʝʣʠʨʦʚʘʥʳ ʧʦ ʜʚʝ ʩʠʩʪʝʤʳ ï ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʘʷ (ʨʝʟʝʨʚʫʘʨ 1), ʚʢʣʶʯʘ ̫

ʘʪʤʦʩʬʝʨʥʫʶ ʚʦʜʫ, ʧʨʠʚʝʜʝʥʥʫʶ ʚ ʨʘʚʥʦʚʝʩʠʝ ʩ ʘʪʤʦʩʬʝʨʦʡ + ʤʠʥʝʨʘʣ (ʛʨʫʧʧʘ ʤʠʥʝʨʘʣʦʚ), ʠ ʙʦʣʝʝ ʛʣʫʙʠʥʥʘʷ 

(ʨʝʟʝʨʚʫʘʨ 2), ʩʦʩʪʦʷʱʘʷ ʠʟ ʧʨʦʩʘʯʠʚʘʶʱʝʛʦʩʷ ʠʟ ʧʝʨʚʦʡ ʩʠʩʪʝʤʳ ʨʘʩʪʚʦʨʘ, ʦʙʝʜʥʝʥʥʦʛʦ ʨʘʩʪʚʦʨʝʥʥʳʤ 

ʢʠʩʣʦʨʦʜʦʤ, ʥʦ ʦʙʦʛʘʱʝʥʥʦʛʦ ʨʘʟʣʠʯʥʳʤʠ ʠʦʥʘʤʠ + ʤʠʥʝʨʘʣ (ʛʨʫʧʧʘ ʤʠʥʝʨʘʣʦʚ). ɼʣʷ ʚʩʝʭ ʤʦʜʝʣʝʡ ʙʳʣʠ 

ʚʳʙʨʘʥʳ ʝʜʠʥʳʝ ʪʝʨʤʦ-ʙʘʨʦʤʝʪʨʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ï ʊ = 250ʉ ʠ ʈ = 1 ʘʪʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʦʙʦʠʭ ʚʘʨʠʘʥʪʘʭ (ʙʫʜʴ ʪʦ ʦʜʠʥ ʤʠʥʝʨʘʣ ʠʣʠ ʤʠʥʝʨʘʣʴʥʘʷ 

ʘʩʩʦʮʠʘʮʠʷ) ʥʘʠʙʦʣʴʰʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʝʨʚʘʷ (ʪ.ʝ. ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʘʷ) ʩʠʩʪʝʤʘ, ʚ 

ʢʦʪʦʨʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʨʘʩʪʚʦʨʝʥʠʷ ʚ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʧʦʩʪʫʧʘʝʪ ʥʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʦʢʩʠʯʥʳʭ ʤʝʪʘʣʣʦʚ. ʅʘʧʨʠʤʝʨ, ʦʢʠʩʣʝʥʠʝ 1 ʤʦʣʷ ʢʘʜʤʠʡʩʦʜʝʨʞʘʱʝʛʦ ʩʬʘʣʝʨʠʪʘ 

Zn0.76Fe0.20Mn0.01Pb0.0006Cu0.009Sn0.0006Cd0.003In0.0001S1.01 (94,62 ʛ) ʚ 0,7 ʪ ʚʦʜʳ, ʧʨʠʚʝʜʝʥʥʦʡ ʚ 

ʨʘʚʥʦʚʝʩʠʝ ʩ ʘʪʤʦʩʬʝʨʦʡ, ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʤʠʥʝʨʘʣ ʧʦʣʥʦʩʪʴʶ ʨʘʩʪʚʦʨʷʝʪʩʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʦʚʦʡ 

ʤʠʥʝʨʘʣʴʥʦʡ ʬʘʟʳ ʙʠʘʥʢʠʪʘ ï ZnSO4. 6H2O (204,85 ʛ). ɹʦʣʴʰʘʷ ʞʝ ʯʘʩʪʴ ʠʩʭʦʜʥʦʛʦ ʤʠʥʝʨʘʣʘ ʚ ʚʠʜʝ ʢʘʪʠʦʥʦʚ 

Cd+2, CdO, CdOH+, Cu+2, CuO, CuOH+, Fe+2, Fe+3, FeO+, FeOH+, HFeO2, HInO2, In
+3, InO+, InOH+2, Mn+2, Mn+3, 

MnOH+, MnSO4, Pb+2, PbOH, ʠ ʘʥʠʦʥʦʚ HSO4-, SO4
-2 ʧʝʨʝʭʦʜʠʪ ʚ ʨʘʩʪʚʦʨ, pH ʢʦʪʦʨʦʛʦ ʩʥʠʞʘʝʪʩʷ ʜʦ 1,1588 ʟʘ 

ʩʯʝʪ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʠʦʥʦʚ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ (24,246 ʤʛ/ʢʛ H2O ʠʣʠ ʤʛ/ʣʠʪʨ ʚʦʜʳ). ʂʦʣʠʯʝʩʪʚʦ ʠʦʥʦʚ, 

ʥʘʧʨʠʤʝʨ, ʢʘʜʤʠʷ ʩʦʩʪʘʚʣʷʝʪ 0,34, ʘ ʩʚʠʥʮʘ ï 0,124 ʤʛ/ʣʠʪʨ ʚʦʜʳ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ (Cd+2 ï 0,005, ʘ Pb+2 ï 0,001 ʤʛ/ʣʠʪʨ ʚʦʜʳ), ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʨʠ ʨʘʩʪʚʦʨʝʥʠʠ 

ʦʜʥʦʛʦ ʤʦʣʷ ʩʬʘʣʝʨʠʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʦʣʴʢʦ ʜʚʫʭ ʫʧʦʤʷʥʫʪʳʭ ʵʣʝʤʝʥʪʦʚ ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ ʇɼʂ ʜʣʷ 

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ 68 ʠ 124 ʨʘʟʘ. 

ɽʩʣʠ ʦʢʠʩʣʝʥʠʶ ʠ ʨʘʩʪʚʦʨʝʥʠʶ ʧʦʜʚʝʨʛʘʝʪʩʷ ʥʝ ʦʪʜʝʣʴʥʳʡ ʤʠʥʝʨʘʣ, ʘ ʠʭ ʝʩʪʝʩʪʚʝʥʥʘʷ ʘʩʩʦʮʠʘʮʠʷ, ʪʦ 

ʩʪʝʧʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚʦʟʨʘʩʪʘʝʪ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ. 

ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʜʘʥʥʳʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʢʠʩʣʝʥʠʷ ʚʩʝʭ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʫʜʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʚʟʷʪʳʭ ʚ ʤʦʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʭ ʠʭ ʩʦʜʝʨʞʘʥʠʷʤ ʚ 

ʦʪʚʘʣʘʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ, ʚ 0.7 ʪ ʚʦʜʳ, ʫʨʘʚʥʦʚʝʰʝʥʥʦʡ ʩ ʘʪʤʦʩʬʝʨʦʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʢʦʣʦ ʦʜʥʦʡ ʧʷʪʦʡ ʠʩʭʦʜʥʦʡ ʤʠʥʝʨʘʣʴʥʦʡ ʩʤʝʩʠ (19,9 % ʠʣʠ 

279379 ʛ) ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚʦ ʚʪʦʨʠʯʥʳʝ ʤʠʥʝʨʘʣʳ: ʢʫʧʨʠʪ (ʉu2O), ʢʦʚʝʣʣʠʥ (CuS), ʦʢʠʩʥʳʡ ʩʫʣʴʬʘʪ ʚʠʩʤʫʪʘ 

(Bi2(SO4)3), ʛʝʤʘʪʠʪ (Fe2O3), ʘʥʛʣʝʟʠʪ (PbSO4), ʧʠʨʦʣʶʟʠʪ (MnO2), ʘʟʫʨʠʪ (ʉu3[ʉO3]2(OH)2), ʙʠʘʥʢʠʪ (ZnSO4 

6H2O), ʦʢʩʠʜ ʩʫʨʴʤʳ (Sb2O5), ʤʘʣʘʭʠʪ (Cu2[CO3](OH)2) ʠ ʨʷʜ ʜʨʫʛʠʭ. ʆʩʪʘʚʰʘʷʩʷ ʯʘʩʪʴ ʧʝʨʝʭʦʜʠʪ ʚ ʨʘʩʪʚʦʨ ʚ 

ʚʠʜʝ ʨʘʟʣʠʯʥʳʭ ʠʦʥʦʚ AgCO3-, Ag+, AgF, AgNO3, AgOH, AsO4-3, B(OH)3, BF4-, BO2-, Bi+3, BiO+, BiO2-, BiOH+2, 

CO2, O3
-2, Cd+2, CdF+, CdF2, CdOH+, Co+2, Co+3, CoF+, CoO, CoOH+, CoOH+2, Cu+, Cu+2, CuF+, CuO, CuOH+, F-, Fe+2, 

Fe+3, FeF+, FeF+2, FeO+, FeOH+2, Ga+3, GaO+, GaO2-, GaOH+2, H2AsO4-, H3AsO4, HAsO4
-2, HBiO2, HCO3-, HF, HF2-, 

HFeO2, HGaO2, HNO2, HNO3, HNbO3, HSiO3-, HTlO2, HWO4-, InF+2, K+, KOH, Mn+2, Mn+3, MnF+, MnOH+, NO2-, 

NO3-, Na+, NaF, NaHSiO3, NaOH, NbO3-, Ni+2, NiF+, NiOH+, O2, Pb+2, PbF+, PbF2, PbO, PbOH+, Sc+3, ScO+, SiF6
-2, 

SiO2, SrHCO3
+, Sr+2, SrF+, SrOH+, Tl+, TlF, TlO+, TlOH+2, TlOH, WO4

-2, Zn+2, ZnF+, ZnO, ZnOH+, OH-, H+, 

ʩʫʤʤʘʨʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 51,36 ʛ/ʣ ʚʦʜʳ. ɺʳʪʝʢʘʷ ʝʞʝʤʠʥʫʪʥʦ ʠ ʝʞʝʜʥʝʚʥʦ ʚ ʚʠʜʝ 

ʜʨʝʥʘʞʥʳʭ ʚʦʜ, ʵʪʠ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʧʦʨʦʚʳʝ ʨʘʩʪʚʦʨʳ ʚʳʥʦʩʷʪ ʠʟ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʧʨʦʤʳʰʣʝʥʥʦ ʚʘʞʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ɺʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʦ ʠ ʪʦ, ʯʪʦ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʠʦʥʦʚ 

ʤʳʰʴʷʢʦʚʦʡ, ʘʟʦʪʥʦʡ ʠ ʩʝʨʥʦʡ ʢʠʩʣʦʪ ʧʨʠʚʦʜʷʪ ʢ ʧʦʥʠʞʝʥʠʶ ʨH ʨʘʩʪʚʦʨʘ ʜʦ 2,4666, ʧʨʝʚʨʘʱʘʷ ʝʛʦ, ʧʦ ʩʫʪʠ, ʚ 

ʩʠʣʴʥʦʢʠʩʣʳʡ ʨʘʩʪʚʦʨ, ʘ ʇɼʂ ʜʣʷ ʩʫʣʴʬʘʪʦʚ (ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ SO4
-2) ʩʦʩʪʘʚʣʷʝʪ 100 ʤʛ/ʣ, ʪ.ʝ. ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʘʥʠʦʥʦʚ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʫʶ ʥʦʨʤʫ ʙʦʣʝʝ ʯʝʤ ʚ 40 ʨʘʟ. 

ʀʩʭʦʜʷ ʠʟ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʘʡʦʥʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ (ʩʨʝʜʥʝʛʦʜʦʚʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʢʦʣʠʯʝʩʪʚʦ ʜʦʞʜʣʠʚʳʭ ʠ ʩʦʣʥʝʯʥʳʭ 

ʜʥʝʡ ʠ ʪ.ʜ.) ʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦ ʚʝʱʝʩʪʚʝʥʥʦʤʫ ʩʦʩʪʘʚʫ ʠ ʩʦʜʝʨʞʘʥʠʶ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʨʦʚʳʭ 

ʨʘʩʪʚʦʨʘʭ, ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʨʦʛʥʦʟʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʳʥʦʩʠʤʳʭ ʜʨʝʥʘʞʥʳʤʠ ʚʦʜʘʤʠ ʠʟ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʚ ʤʝʩʪʥʫʶ ʛʠʜʨʦʩʝʪʴ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʛʦʜʘ. ʊʘʢ, ʠʟ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʉʦʣʥʝʯʥʦʛʦ ɻʆʂʘ ʚ 

ʪʝʯʝʥʠʝ ʛʦʜʘ ʚʳʥʦʩʠʪʩʷ (ʚ ʢʛ): Fe ï 0,3013, Cu ï 9,583, Zn ï 1493,552, Pb ï 188,176. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ɺ ʧʨʦʮʝʩʩʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʧʝʨʚʠʯʥʳʭ ʨʫʜʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʢʨʦʤʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʬʘʟ (ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʣʘʩʩʦʚ ʩʫʣʴʬʘʪʦʚ, ʢʘʨʙʦʥʘʪʦʚ, ʘʨʩʝʥʘʪʦʚ, 

ʦʢʩʠʜʦʚ ʠ ʛʠʜʨʦʢʩʠʜʦʚ), ʦʙʨʘʟʫʶʪʩʷ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʚʦʜʥʳʝ ʨʘʩʪʚʦʨʳ, ʩʦʜʝʨʞʘʱʠʝ ʚ ʚʠʜʝ ʧʨʦʩʪʳʭ ʠ 

ʩʣʦʞʥʳʭ ʠʦʥʦʚ, ʘ ʪʘʢʞʝ ʢʦʤʧʣʝʢʩʥʳʭ ʘʥʠʦʥʦʚ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʦʢʩʠʯʥʳʭ, 

ʢʦʪʦʨʳʝ ʩ ʜʨʝʥʘʞʥʳʤʠ ʚʦʜʘʤʠ ʧʦʩʪʫʧʷʪ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

 
ʇɽʊʈʆʉʊʈʋʂʊʋʈʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ʆʃʀɺʀʅɸ ɺ ɼʋʅʀʊɸʍ ɸɻɸʈɼɸɻʉʂʆɻʆ 

ʄɸʉʉʀɺɸ (ʖɺ ʊʓɺɸ) 
ʂ.ʀ. ɻʫʤʤʝʨ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʬʝʩʩʦʨ ɸ.ʀ. ʏʝʨʥʳʰʦʚ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

ɸʛʘʨʜʘʛʩʢʠʡ ʤʘʩʩʠʚ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤ ʚ ʩʦʩʪʘʚʝ ʖʞʥʦ-ʊʫʚʠʥʩʢʦʛʦ ʧʦʷʩʘ ʠ ʩʪʨʫʢʪʫʨʥʦ 

ʧʨʠʫʨʦʯʝʥ ʢ ɸʛʘʨʜʘʛʩʢʦʡ ʰʦʚʥʦʡ ʟʦʥʝ, ʢʦʪʦʨʘʷ ʦʪʜʝʣʷʝʪ ʉʘʥʛʠʣʝʥʩʢʠʡ ʩʨʝʜʠʥʥʳʡ ʤʘʩʩʠʚ ʦʪ ʨʘʥʥʝʢʘʣʝʜʦʥʩʢʦʡ 

ɺʦʩʪʦʯʥʦ-ʊʘʥʥʫʦʣʴʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʟʦʥʳ [1]. ɸʛʘʨʜʘʛʩʢʠʡ ʫʣʴʪʨʘʤʘʬʠʪʦʚʳʡ ʤʘʩʩʠʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʣʠʥʟʦʦʙʨʘʟʥʦʝ ʪʝʣʦ ʜʣʠʥʦʡ ʦʢʦʣʦ 20 ʢʤ ʧʨʠ ʰʠʨʠʥʝ ʜʦ 3,5 ʢʤ, ʚʳʪʷʥʫʪʦʝ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʩʦʛʣʘʩʥʦ ʩʦ ʩʢʣʘʜʯʘʪʦʡ ʩʪʨʫʢʪʫʨʦʡ ʨʝʛʠʦʥʘ. ʉ ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʫʣʴʪʨʘʤʘʬʠʪʳ ʠʤʝʶʪ ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʢʦʥʪʘʢʪʳ, ʢʦʪʦʨʳʝ ʦʩʣʦʞʥʝʥʳ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʢʣʠʥʴʷʤʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʣʘʥʮʝʚ ʠ ʦʪʪʦʨʞʝʥʮʘʤʠ 

ʫʣʴʪʨʘʤʘʬʠʪʦʚ ʚ ʧʦʨʦʜʘʭ ʦʙʨʘʤʣʝʥʠʷ. ɺ ʟʦʥʘʭ ʢʦʥʪʘʢʪʘ ʫʣʴʪʨʘʤʘʬʠʪʳ ʠ ʚʤʝʱʘʶʱʠʝ ʠʭ ʩʣʘʥʮʳ ʠʥʪʝʥʩʠʚʥʦ 

ʨʘʩʩʣʘʥʮʦʚʘʥʳ. 

ʅʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʧʨʦʪʦʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ ʵʪʘʧʘ ʚ ʫʣʴʪʨʘʤʘʬʠʪʘʭ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʩʪʨʫʢʪʫʨʳ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʢʦʪʦʨʳʝ ʜʠʩʢʦʥʬʦʨʤʥʳ ʢ ʩʪʨʫʢʪʫʨʝ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ [3]. 

ɼʝʬʦʨʤʘʮʠʷ ʫʣʴʪʨʘʤʘʬʠʪʦʚ ʧʨʦʪʝʢʘʣʘ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ, ʧʨʠ ʵʪʦʤ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʥʥʝʡ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʚʷʟʘʥʦ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʜʝʧʣʝʪʠʨʦʚʘʥʠʝʤ ʤʘʥʪʠʡʥʦʛʦ 

ʩʫʙʩʪʨʘʪʘ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʝʛʨʝʛʠʨʦʚʘʥʠʝʤ ʭʨʦʤʠʪʦʚʳʭ ʪʝʣ ʧʦʜ ʩʪʨʫʢʪʫʨʥʳʤ ʢʦʥʪʨʦʣʝʤ. ʅʘ 

ʟʘʢʣʶʯʠʪʝʣʴʥʳʭ ʵʪʘʧʘʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʣʴʪʨʘʤʘʬʠʪʦʚ ʧʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʥʦʩʠʣʠ ʩʠʥʤʝʪʘʤʦʨʬʠʯʝʩʢʠʡ 

ʭʘʨʘʢʪʝʨ ʚ ʫʩʣʦʚʠʷʭ ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʝʡ ʜʝʬʦʨʤʘʮʠʠ ʠ ʧʨʠʚʦʜʠʣʠ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʢʦʥʬʦʨʤʥʳʭ ʩʪʨʫʢʪʫʨ. ʕʪʠ ʜʝʬʦʨʤʘʮʠʠ ʦʪʨʘʞʘʣʠ ʧʝʨʝʤʝʱʝʥʠʝ ʠ ʢʦʥʩʦʣʠʜʘʮʠʶ ʫʣʴʪʨʘʤʘʬʠʪʦʚ ʚ ʟʝʤʥʦʡ ʢʦʨʝ, 

ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʜʝʩʪʨʫʢʮʠʝʡ ʠ ʧʝʨʝʦʨʠʝʥʪʘʮʠʝʡ ʭʨʦʤʠʪʦʚʳʭ ʪʝʣ. 

ʇʝʪʨʦʩʪʨʫʢʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʚʳʷʚʣʝʥʠʝ ʧʝʪʨʦʩʪʨʫʢʪʫʨʥʳʭ ʫʟʦʨʦʚ ʦʧʪʠʯʝʩʢʠʭ 

ʦʨʠʝʥʪʠʨʦʚʦʢ ʦʣʠʚʠʥʘ ʚ ʜʫʥʠʪʘʭ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠʭ 

ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʠʭ ʩʚʷʟʠ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʦʡ ʤʘʩʩʠʚʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʠʟʫʯʘʣʩʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʦʙʨʘʟʝʮ ʜʫʥʠʪʘ ʠʟ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʤʘʩʩʠʚʘ (ʦʙʨ. 15018). ɼʣʷ ʜʫʥʠʪʘ ʭʘʨʘʢʪʝʨʥʘ ʩʨʝʜʥʝ-, ʢʨʫʧʥʦʟʝʨʥʠʩʪʘʷ ʧʨʦʪʦʛʨʘʥʫʣʷʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩ 

ʬʨʘʛʤʝʥʪʘʤʠ ʛʨʫʙʦʟʝʨʥʠʩʪʦʡ. ʈʘʟʤʝʨ ʟʝʨʝʥ ʦʣʠʚʠʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 3é8 ʤʤ, ʠʥʦʛʜʘ ʜʦ 20 ʤʤ ʠ ʙʦʣʝʝ. ʌʦʨʤʘ 

ʟʝʨʝʥ ʩʫʙʠʟʦʤʝʪʨʠʯʥʘʷ, ʯʘʩʪʦ ʥʝʧʨʘʚʠʣʴʥʘʷ, ʥʝʨʝʜʢʦ ʫʜʣʠʥʝʥʥʘʷ. ɻʨʘʥʠʮʳ ʟʝʨʝʥ ʦʙʳʯʥʦ ʧʣʘʚʥʳʝ ʠʟʦʛʥʫʪʳʝ, 

ʟʘʣʠʚʦʦʙʨʘʟʥʳʝ. ɼʫʥʠʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʣʘʩʪʠʯʝʩʢʠ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʡ, ʜʣʷ ʥʝʛʦ ʭʘʨʘʢʪʝʨʥʦ ʨʝʟʢʦ 

ʚʳʨʘʞʝʥʥʦʝ ʥʝʦʜʥʦʨʦʜʥʦʝ ʚʦʣʥʠʩʪʦʝ ʠ ʩʫʙʙʣʦʢʦʚʦʝ ʧʦʛʘʩʘʥʠʝ, ʯʘʩʪʦ ʧʨʦʷʚʣʷʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʦʣʦʩʳ 

ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʠʟʣʦʤʘ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʝʥʳ ʚʥʫʪʨʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʥʝʦʜʥʦʨʦʜʥʳʤ ʪʨʘʥʩʣʷʮʠʦʥʥʳʤ 

ʩʢʦʣʴʞʝʥʠʝʤ. ɺ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʦʪʤʝʯʘʝʪʩʷ ʧʦʨʬʠʨʦʢʣʘʩʪʝʟ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʤʦʟʘʠʯʥʳʭ 

ʘʛʨʝʛʘʪʦʚ ʦʣʠʚʠʥʘ ʧʦ ʛʨʘʥʠʮʘʤ ʟʝʨʝʥ, ʣʠʙʦ ʧʨʦʥʠʢʘʶʱʠʡ ʚ ʠʭ ʚʥʫʪʨʝʥʥʠʝ ʯʘʩʪʠ. ɼʣʷ ʟʝʨʝʥ ʦʣʠʚʠʥʘ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʜʚʝ ʩʠʩʪʝʤʳ ʤʠʥʝʨʘʣʴʥʦʡ ʫʧʣʦʱʝʥʥʦʩʪʠ: ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʘʷ (S0) ʠ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʘʷ ʩ 

ʧʘʜʝʥʠʝʤ ʥʘ ʶʛʦ-ʟʘʧʘʜ (S1). 

ɼʣʷ ʟʝʨʝʥ ʦʣʠʚʠʥʘ ʚʳʷʚʣʷʶʪʩʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʝ ʧʝʪʨʦʩʪʨʫʢʪʫʨʥʳʝ ʫʟʦʨʳ ʦʨʠʝʥʪʠʨʦʚʦʢ 

ʢʨʠʩʪʘʣʣʦʦʧʪʠʯʝʩʢʠʭ ʦʩʝʡ Ng, Nm ʠ Np, ʢʦʪʦʨʳʝ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʧʣʦʩʢʦʩʪʷʤʠ ʫʧʣʦʱʝʥʥʦʩʪʠ ʟʝʨʝʥ ʦʣʠʚʠʥʘ (S0 

ʠ S1), ʘ ʪʘʢʞʝ ʩ ʤʠʥʝʨʘʣʴʥʦʡ ʣʠʥʝʡʥʦʩʪʴʶ (L) (ʨʠʩʫʥʦʢ). 

ʆʩʠ Ng ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ ʤʘʢʩʠʤʫʤ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ (14 %), ʢʦʪʦʨʳʡ ʦʪʨʘʞʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʩʝʡ ʚ ʉʉɿ-ʖʖɺ (ʩʫʙʰʠʨʦʪʥʦʤ) ʥʘʧʨʘʚʣʝʥʠʠ. ʕʪʦʪ ʤʘʢʩʠʤʫʤ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʣʦʩʢʦʩʪʷʭ ʤʠʥʝʨʘʣʴʥʦʡ ʫʧʣʦʱʝʥʥʦʩʪʠ (S0 ʠ S1) ʠ ʩʦʚʤʝʱʘʝʪʩʷ ʩ ʣʠʥʝʡʥʦʩʪʴʶ L. ʆʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ 

ʤʘʢʩʠʤʫʤʘ ʢ ʨʘʩʪʷʛʠʚʘʥʠʶ ʚ ʧʦʷʩ ʚ ʧʣʦʩʢʦʩʪʷʭ ʫʧʣʦʱʝʥʥʦʩʪʠ S0 ʠ S1. ʆʩʠ Nm ʦʙʨʘʟʫʶʪ ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʡ ʧʦʷʩ, 

ʥʦʨʤʘʣʴʥʦ ʤʘʢʩʠʤʫʤʫ ʦʩʝʡ Ng II L. ɺ ʥʝʤ ʦʪʯʝʪʣʠʚʦ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʣʦʢʘʣʴʥʳʭ ʤʘʢʩʠʤʫʤʦʚ ʩ ʚʳʩʦʢʦʡ 

ʧʣʦʪʥʦʩʪʴʶ (8 % ʠ 10 %), ʢʦʪʦʨʳʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʣʦʩʢʦʩʪʷʭ ʤʠʥʝʨʘʣʴʥʦʡ ʫʧʣʦʱʝʥʥʦʩʪʠ S0 ʠ 

S1. ʇʨʠ ʵʪʦʤ, ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʡ ʤʘʢʩʠʤʫʤ Nm ʦʙʥʘʨʫʞʠʚʘʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʨʘʩʪʷʛʠʚʘʥʠʶ ʚ ʧʦʷʩ ʚ ʧʣʦʩʢʦʩʪʠ S1. 

ʆʩʠ Np ʠʤʝʶʪ ʙʦʣʝʝ ʩʪʨʦʛʠʡ ʫʟʦʨ, ʦʥʠ ʦʙʨʘʟʫʶʪ ʚʝʨʪʠʢʘʣʴʥʳʡ ʧʦʷʩ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʦʨʤʘʣʴʥʳʡ Ng II L. ɺ ʧʦʷʩʝ 

ʪʘʢʞʝ ʥʘʙʣʶʜʘʶʪʩʷ ʜʚʘ ʣʦʢʘʣʴʥʳʭ ʤʘʢʩʠʤʫʤʘ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ (6 % ʠ 8 %), ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʥʦʨʤʘʣʴʥʦ ʧʣʦʩʢʦʩʪʷʤ ʤʠʥʝʨʘʣʴʥʦʡ ʫʧʣʦʱʝʥʥʦʩʪʠ (S0 ʠ S1). (S0 ʠ S1). 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ, ʇɽʊʈʆɻʈɸʌʀʗ 

 
ʈʠʩʫʥʦʢ. ɼʠʘʛʨʘʤʤʳ ʦʨʠʝʥʪʠʨʦʚʢʠ ʢʨʠʩʪʘʣʣʦʦʧʪʠʯʝʩʢʠʭ ʦʩʝʡ ʦʣʠʚʠʥʘ ʚ ʜʫʥʠʪʝ (ʦʙʨ. 15018). 

ɼʠʘʛʨʘʤʤʳ ʧʦʩʪʨʦʝʥʳ ʧʦ 100 ʟʘʤʝʨʘʤ ʢʨʠʩʪʘʣʣʦʦʧʪʠʯʝʩʢʠʭ ʦʩʝʡ ʤʠʥʝʨʘʣʦʚ. ʀʟʦʣʠʥʠʠ: 

1é2é4é6é8é10é12é14 % ʥʘ 1 % ʩʝʪʢʠ ʐʤʠʜʪʘ. ʇʨʦʝʢʮʠʷ ʥʘ ʚʝʨʭʥʶʶ ʧʦʣʫʩʬʝʨʫ. 

ʊʦʯʝʯʥʳʝ ʣʠʥʠʠ ï ʧʣʦʩʢʦʩʪʠ ʤʠʥʝʨʘʣʴʥʦʡ ʫʧʣʦʱʝʥʥʦʩʪʠ (S0  ʠ S1), L ï ʣʠʥʝʡʥʦʩʪʴ 

 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʧʝʪʨʦʩʪʨʫʢʪʫʨʥʳʭ ʫʟʦʨʦʚ ʦʨʠʝʥʪʠʨʦʚʦʢ ʦʣʠʚʠʥʘ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʜʚʘ ʵʪʘʧʘ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ. ʅʘ ʨʘʥʥʝʤ ʵʪʘʧʝ ʜʫʥʠʪ ʧʨʝʪʝʨʧʝʣ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʫʶ ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʶ ʦʪʞʠʛʘ ʧʦʜ 

ʩʪʨʫʢʪʫʨʥʳʤ ʢʦʥʪʨʦʣʝʤ ʚʥʝʰʥʝʛʦ ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʬʠʢʩʠʨʫʝʪʩʷ ʚʝʨʪʠʢʘʣʴʥʳʤ ʤʘʢʩʠʤʫʤʦʤ ʦʩʝʡ Np. 

ʇʨʠ ʵʪʦʤ, ʧʨʦʠʩʭʦʜʠʣ ʨʦʩʪ  ʩʚʦʙʦʜʥʳʭ ʦʪ ʥʘʧʨʷʞʝʥʠʷ ʟʝʨʝʥ ʦʣʠʚʠʥʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʠʥʝʨʘʣʴʥʦʡ 

ʫʧʣʦʱʝʥʥʦʩʪʠ S0 ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʨʫʧʥʦ- ʠ ʛʨʫʙʦʟʝʨʥʠʩʪʦʡ ʧʨʦʪʦʛʨʘʥʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ [2]. 

ʅʘ ʧʦʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʜʫʥʠʪ ʧʨʝʪʝʨʧʝʣ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ 

ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤ ʪʨʘʥʩʣʷʮʠʦʥʥʳʤ ʩʢʦʣʴʞʝʥʠʝʤ ʚ ʦʣʠʚʠʥʝ ʧʦ ʩʠʩʪʝʤʘʤ 

(010)[100] ʠ {0kl}[100]. ʇʨʠ ʵʪʦʤ, ʥʘʧʨʘʚʣʝʥʠʝ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʚ ʜʫʥʠʪʝ ʦʪʨʘʞʘʝʪ ʤʠʥʝʨʘʣʴʥʘʷ 

ʣʠʥʝʡʥʦʩʪʴ, ʩʦʚʤʝʱʝʥʥʘʷ ʩ ʤʘʢʩʠʤʫʤ ʦʩʝʡ Ng II [100]. ʇʣʘʩʪʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʫʩʣʦʚʠʷʭ ʦʩʝʚʳʭ 

ʜʝʬʦʨʤʘʮʠʡ ʚ ʨʝʞʠʤʝ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ (ʦʪ 900)̄ ʧʨʠ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ (>10-4ʩ-1) [4]. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ 

ʧʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʪʝʢʘʣʠ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʩʢʦʣʴʞʝʥʠʷ ʠ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʠʩʢʘʞʝʥʠʝʤ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʦʣʠʚʠʥʘ, ʯʪʦ ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʚ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʦʤ ʥʝʦʜʥʦʨʦʜʥʦʤ ʧʦʛʘʩʘʥʠʠ ʠ 

ʧʦʷʚʣʝʥʠʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʦʣʦʩ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʠʟʣʦʤʘ, ʘ ʪʘʢʞʝ ʚ ʯʘʩʪʠʯʥʦʤ ʧʦʨʬʠʨʦʢʣʘʩʪʝʟʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʡ ʧʝʪʨʦʩʪʨʫʢʪʫʨʥʳʡ ʫʟʦʨ ʦʨʠʝʥʪʠʨʦʚʢʠ ʦʣʠʚʠʥʘ ʚ ʜʫʥʠʪʝ ʦʙʨʘʟʦʚʘʣʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʠ ʩʚʷʟʘʥ ʩ ʥʘʠʙʦʣʝʝ ʨʘʥʥʠʤ ʵʪʘʧʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʤʘʩʩʠʚʘ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʤ ʣʦʢʘʣʠʟʘʮʠʶ ʭʨʦʤʠʪʦʚʦʛʦ ʦʨʫʜʝʥʝʥʠʷ. 
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4. Nicolas A., Poirier J.P. Crystalline plasticity and solid state flow in metamorphic rocks. ï New York: Wiley-
Interscience, 1976. ï 444 p. 

 
ʀʉʉʃɽɼʆɺɸʅʀɽ ɾɽʃɽɿʆ-ʄɽɼʅʆɻʆ ʆʈʋɼɽʅɽʅʀʗ ʂɸʈɹʆʅɸʊʅʓʍ 

ʊʆʃʑ ʂɸʈʔɽʈɸ ʗɹʃʆʅɽɺʓʁ ʆɺʈɸɻ 
ɼ.ɸ. ɻʫʨʴʷʥʦʚ 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʜʦʮʝʥʪ ɺ.ɺ. ɻʫʩʝʚ, ɽ.ʕ.ʊʘʪʘʨʠʥʦʚʘ 
ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʘʤʘʨʘ, ʈʦʩʩʠʷ 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʞʝʣʝʟʦ-ʤʝʜʥʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʗʙʣʦʥʝʚʦʛʦ 

ʦʚʨʘʛʘ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʨʘʙʦʪ ʧʦ ʠʟʫʯʝʥʠʶ ʦʩʘʜʦʯʥʳʭ ʪʦʣʱ ʉʘʤʘʨʩʢʦʡ ʃʫʢʠ ʠ 

ʛʝʥʝʟʠʩʘ ʨʫʜʦʧʨʦʷʚʣʝʥʠʡ ʚ ʥʠʭ. 

ʆʙʨʘʟʮʳ, ʩʦʜʝʨʞʘʱʠʝ ʤʝʜʥʳʝ ʤʠʥʝʨʘʣʳ, ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʥʘ ʩʢʣʦʥʘʭ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʢʘʨʴʝʨʘ 

ʗʙʣʦʥʝʚʳʡ ʦʚʨʘʛ. ʈʫʜʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚʩʪʨʝʯʘʝʪʩʷ ʩʨʝʜʠ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʚʝʨʭʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʛʞʝʣʴʩʢʦʛʦ ʷʨʫʩʘ. ɺʤʝʱʘʶʱʠʝ ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʩʝʨʳʤ 

ʤʝʣʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʥʝʷʩʥʦʩʣʦʠʩʪʳʤ ʠʟʚʝʩʪʥʷʢʦʤ. 

ʆʙʨʘʟʮʳ, ʦʪʦʙʨʘʥʥʳʝ ʠʟ ʟʦʥ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩ. 1, ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʥʘʤʠ ʩ ʧʦʤʦʱʴʶ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʝʨʤʠʯʝʩʢʦʛʦ ʠ ʨʝʥʪʛʝʥʦʬʘʟʦʚʦʛʦ ʘʥʘʣʠʟʘ (ʈʌɸ) ʠ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʪʝʨʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ (ɼʊɸ) ʧʨʦʚʦʜʠʣʠ ʥʘ ʜʝʨʠʚʘʪʦʛʨʘʬʝ Q ï 1500D ʄʆʄ. 

ʈʝʥʪʛʝʥʦʬʘʟʦʚʳʡ ʘʥʘʣʠʟ (ʈʌɸ) ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʜʠʬʨʘʢʪʦʤʝʪʨʘ çɼʈʆʅ-2è ʥʘ ʠʟʣʫʯʝʥʠʠ 

ʉuKa. ʕʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʪʨʦʚʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʤʠʢʨʦʩʢʦʧʘ JEOL-6390A. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʦʙʨʘʟʮʦʚ ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʤʠʢʨʦʟʦʥʜʦʚʘʷ ʧʨʠʩʪʘʚʢʘ. 

 

 
 

ʈʠʩ. 1. ɿʦʥʳ ʞʝʣʝʟʦ-ʤʝʜʥʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʗʙʣʦʥʝʚʦʛʦ ʦʚʨʘʛʘ 

 

ɼʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʚʝʜʝʥʠʷ ʠʟ ʨʘʙʦʪ [1 ï 4]. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʪʦʜʘʤʠ ɼʊɸ ʠ ʈʌɸ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ 

ʠʤʝʶʪ ʧʦʣʠʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʣʘʭʠʪʦʤ, ʘʟʫʨʠʪʦʤ, ʧʠʨʠʪʦʤ, ʢʦʚʝʣʣʠʥʦʤ, ʙʦʨʥʠʪʦʤ, 

ʪʝʥʦʨʠʪʦʤ, ʛʝʤʘʪʠʪʦʤ, ʛʠʜʨʦʛʸʪʠʪʦʤ, ʢʘʣʴʮʠʪʦʤ ʠ ʢʚʘʨʮʝʤ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʝʨʤʠʯʝʩʢʦʛʦ ʠ 

ʨʝʥʪʛʝʥʦʬʘʟʦʚʦʛʦ ʘʥʘʣʠʟʦʚ. ʊʘʢʠʝ ʤʠʥʝʨʘʣʳ ʢʘʢ ʤʘʣʘʭʠʪ (CuCO3ȚCu(OH)2) ʠ ʘʟʫʨʠʪ (2CuCO3ȚCu(OH)2) ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʨʦʙʘʭ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʟʦʥ ʟʝʣʝʥʦʛʦ ʠ ʛʦʣʫʙʦʛʦ ʮʚʝʪʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʭ ʧʦʚʳʰʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʤʝʜʠ ʠ ʫʛʣʝʨʦʜʘ, ʘ ʠʤʝʥʥʦ: ʤʝʜʠ ʦʪ 28 ʜʦ 78 %, ʢʠʩʣʦʨʦʜʘ 20é55 %, ʫʛʣʝʨʦʜʘ 6é14 %, ʞʝʣʝʟʘ ï 

3é7 %, ʩʝʨ rï ʧʦʨʷʜʢʘ 0,1 %. ʊʘʢʠʝ ʤʠʥʝʨʘʣʳ ʢʘʢ ʢʦʚʝʣʣʠʥ (CuS), ʪʝʥʦʨʠʪ (CuO), ʧʠʨʠʪ (FeS2), ʛʝʤʘʪʠʪ (Fe2O3) 

ʠ ʛʠʜʨʦʛʸʪʠʪ (HFeO2ȚnH2O) ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʥʘʤʠ ʚ ʧʨʦʙʘʭ ʠʟ ʫʯʘʩʪʢʦʚ ʯʝʨʥʦ-ʙʫʨʦʛʦ ʮʚʝʪʘ, ʠʤʝʶʱʠʭ ʙʦʣʝʝ 

ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʠ ʩʝʨʳ, ʘ ʠʤʝʥʥʦ: ʤʝʜʠï ʤʝʥʝʝ 20 %, ʢʠʩʣʦʨʦʜʘ ï ʙʦʣʝʝ 40 %, ʞʝʣʝʟʘ ï ʙʦʣʝʝ 30 %, 

ʫʛʣʝʨʦʜʘ ï ʜʦ 5 %, ʩʝʨ rï ʧʦʨʷʜʢʘ 1 %. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠ 

ʤʠʢʨʦʟʦʥʜʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʯʘʩʪʢʘ ʤʝʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ï çɿʝʣʝʥʦʡ ʟʦʥrè. 

 

 

 

 
ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪʳ ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ çɿʝʣʝʥʦʡ ʟʦʥʳè 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ 

ʞʝʣʝʟʦ-ʤʝʜʥʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʪʘʢʠʤʠ ʤʠʥʝʨʘʣʘʤʠ ʢʘʢ ʤʘʣʘʭʠʪ, ʘʟʫʨʠʪ, ʧʠʨʠʪ, 

ʢʦʚʝʣʠʥ, ʙʦʨʥʠʪ, ʪʝʥʦʨʠʪ, ʛʝʤʘʪʠʪ ʠ ʛʠʜʨʦʛʸʪʠʪ. 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ, ʇɽʊʈʆɻʈɸʌʀʗ 

3. ʀʚʘʥʦʚʘ ɺ.ʇ., ʂʘʩʘʪʦʚ ɹ.ʂ., ʂʨʘʩʘʚʠʥʘ ʊ.ʅ. ʠ ʜʨ. ʊʝʨʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʠʥʝʨʘʣʦʚ ʠ ʛʦʨʥʳʭ ʧʦʨʦʜ. ï ʃ.: ʅʝʜʨʘ, 
1974. ï 399 ʩ. 

4. ʄʠʭʝʝʚ ɺ.ʀ. ʈʝʥʪʛʝʥʦʤʝʪʨʠʯʝʩʢʠʡ ʦʧʨʝʜʝʣʠʪʝʣʴ ʤʠʥʝʨʘʣʦʚ. ï ʄ.: ɻʅʊʀʃ ʧʦ ʛʝʦʣʦʛʠʠ ʠ ʦʭʨʘʥʝ ʥʝʜʨ, 1957. ï 
835 ʩ. 

 
ʂʋʇʈʀʊ ɿʆʅʓ ʆʂʀʉʃɽʅʀʗ ʈʋɹʎʆɺʉʂʆɻʆ ʂʆʃʏɽɼɸʅʅʆ-ʇʆʃʀʄɽʊɸʃʃʀʏɽʉʂʆɻʆ 

ʄɽʉʊʆʈʆɾɼɽʅʀʗ (ʈʋɼʅʓʁ ɸʃʊɸʁ) 
ʀ.ɺ. ɼʦʣʛʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʃ.ɸ.ɿʳʨʷʥʦʚʘ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

ʈʫʙʮʦʚʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʦʪʢʨʳʪʦ ɺ.ʌ. ʄʠʭʘʡʣʦʚʳʤ ʚ 1970 ʛʦʜʫ. ɺʧʝʨʚʳʝ ʨʫʜʘ ʥʘ ʈʫʙʮʦʚʩʢʦʤ 

ʨʫʜʥʠʢʝ ʙʳʣʘ ʜʦʙʳʪʘ ʚ 2005 ʛʦʜʫ. ʆʢʠʩʣʝʥʥʳʝ ʨʫʜʳ ʦʪʨʘʙʘʪʳʚʘʶʪʩʷ ʩ 2007 ʛʦʜʘ ʠ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʦʛʘʱʝʥʠʷ ʦʪʧʨʘʚʣʷʶʪʩʷ ʥʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʧʝʨʝʜʝʣ [2]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʩʪʘʪʴʠ ʦʙʫʩʣʦʚʣʝʥʘ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʠ ʫʥʠʢʘʣʴʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʢʫʧʨʠʪʘ ʚ ʟʦʥʝ 

ʦʢʠʩʣʝʥʠʷ ʈʫʙʮʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʋʥʠʢʘʣʴʥʦʩʪʴ ʚʳʨʘʞʘʝʪʩʷ ʚ ʥʝʦʙʳʯʥʦʡ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʫʧʨʠʪʦʚʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʦʚʝʨʰʝʥʩʪʚʘ ʦʛʨʘʥʢʠ ʤʠʥʝʨʘʣʴʥʳʭ ʠʥʜʠʚʠʜʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ï ʚʳʷʚʠʪʴ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʦʷʚʣʝʥʠʝ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʧʨʦʩʪʳʭ ʬʦʨʤ ʢʫʧʨʠʪʘ. ɺ ʢʨʠʩʪʘʣʣʘʭ ʨʫʙʮʦʚʩʢʦʛʦ ʢʫʧʨʠʪʘ ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʦʩʪʳʝ ʬʦʨʤʳ: ʦʢʪʘʵʜʨ 

{111}, ʢʫʙ {100}, ʨʦʤʙʦʜʦʜʝʢʘʵʜʨ {110}, ʪʝʪʨʘʛʦʥʪʨʠʦʢʪʘʵʜʨ {211}, ʪʨʠʛʦʥʪʨʠʦʢʪʘʵʜʨʳ {221} ʠ {332} ʠ ʠʭ 

ʢʦʤʙʠʥʘʮʠʠ. ʆʢʪʘʵʜʨ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʬʦʨʤʦʡ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʠʥʜʠʚʠʜʦʚ ʢʫʧʨʠʪʘ [3]. 

ʊʘʙʣʠʮʘ 1 

ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘʨʥʦʡ ʷʯʝʡʢʠ ʨʘʟʣʠʯʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʢʫʧʨʠʪʘ 

ʈʫʙʮʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

 

ˉ ʦʙʨʘʟʮʘ ʇʨʦʩʪʘʷ ʬʦʨʤʘ ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘʨʥʦʡ ʷʯʝʡʢʠ ï ʘ0(¡) 

Pʂ-1 {111}+{100}  4.2625 

Pʂ-12 {111}  4.2662 

Pʂ- 10 {110}+{111}  4.2704 

Pʂ- 11 {211}+{332}  4.2617 

ʕʪʘʣʦʥʥʳʡ ʧʘʨʘʤʝʪʨ ʵʣʝʤʝʥʪʘʨʥʦʡ ʷʯʝʡʢʠ [1] 4,26 

 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʦʙʨʘʥʳ ʦʙʨʘʟʮʳ ʢʫʧʨʠʪʘ ʨʘʟʣʠʯʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ: 1) ʦʢʪʘʵʜʨ 

(ʦʙʨ. ʈʂ-12), 2) ʢʦʤʙʠʥʘʮʠʷ ʦʢʪʘʵʜʨʘ ʠ ʢʫʙʘ (ʦʙʨ. ʈʂ-1), 3) ʢʦʤʙʠʥʘʮʠʷ ʨʦʤʙʦʜʦʜʝʢʘʵʜʨʘ ʠ ʦʢʪʘʵʜʨʘ (ʦʙʨ. ʈʂ-

10), 4) ʢʦʤʙʠʥʘʮʠʷ ʪʝʪʨʘʛʦʥʪʨʠʦʢʪʘʵʜʨʘ ʠ ʪʨʠʛʦʥʪʨʠʦʢʪʘʵʜʨʘ (ʦʙʨ.ʈʂ-11). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ 

ʘʥʘʣʠʟʘ ʨʘʩʩʯʠʪʘʥʳ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘʨʥʳʭ ʷʯʝʝʢ ʢʨʠʩʪʘʣʣʦʚ (ʪʘʙʣ. 1). 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ (ʪʘʙʣ. 1), ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘʨʥʦʡ ʷʯʝʡʢʠ ʢʫʧʨʠʪʘ ʈʫʙʮʦʚʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʵʪʘʣʦʥʘ. ʄʝʥʴʰʝʝ ʦʪʢʣʦʥʝʥʠʝ ʠʤʝʶʪ ʦʙʨ. ʈʂ-11 ʠ ʈʂ-1, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 

ʢʦʤʙʠʥʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ {211}+{332} ʠ {111}+{100}. ɹʦʣʴʰʝʝ ʦʪʢʣʦʥʝʥʠʝ ʠʤʝʝʪ ʦʙʨ. ʈʂ-10 (ʢʦʤʙʠʥʘʮʠʷ 

{110}+{111}). ʆʙʳʯʥʦ ʟʘʤʝʪʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʤʝʥʪʘʨʥʦʡ ʷʯʝʡʢʠ ʩʚʷʟʳʚʘʶʪ ʩ ʠʟʦʤʦʨʬʥʳʤ 

ʚʭʦʞʜʝʥʠʝʤ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʨʝʰʝʪʢʫ ʤʠʥʝʨʘʣʘ ʠʟʦʤʦʨʬʥʳʭ ʧʨʠʤʝʩʝʡ [1]. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʡ ʩʚʷʟʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʫʧʨʠʪʘ ʠ ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʤʝʥʪʘʨʥʦʡ ʷʯʝʡʢʠ ʚʳʧʦʣʥʝʥ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʳʡ ʘʥʘʣʠʟ 

ʦʙʨʘʟʮʦʚ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 2 

 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʢʫʧʨʠʪʘ ʈʫʙʮʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

 

ʇʨʠʤʝʯʘʥʠʝ: ʘʥʘʣʠʟ ʚʳʧʦʣʥʝʥ ɽ.ɼ. ɸʛʘʧʦʚʦʡ, ʎʂʇ, ʊɻʋ ɻɻʌ, ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʛʝʦʭʠʤʠʠ ʧʨʠʨʦʜʥʳʭ 

ʩʠʩʪʝʤ. 

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʦʜʥʦʟʥʘʯʥʳʭ ʚʳʚʦʜʦʚ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʠʤʝʩʝʡ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʦʙʨ. ʈʂ-11, ʠʤʝʶʱʝʛʦ ʤʠʥʠʤʘʣʴʥʳʝ ʘ0. ʆʜʥʘʢʦ ʧʨʠʩʫʪʩʪʚʠʝ ʪʘʢʠʭ ʤʘʢʨʦʢʦʤʧʦʥʝʥʪʦʚ, 

ʢʘʢ Al2O3, SiO2 ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʧʨʠʤʝʩʠ ʟʘ ʩʯʝʪ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʢʫʧʨʠʪʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʢʣʶʯʝʥʠʡ ʩʠʣʠʢʘʪʦʚ. 

ɼʣʷ ʪʨʝʭ ʜʨʫʛʠʭ ʦʙʨʘʟʮʦʚ ʧʨʦʷʚʣʷʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʨʦʩʪʫ ʘ0 ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʤʝʩʝʡ (ʨʠʩ.). 

ʅʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʢʨʠʩʪʘʣʣʘʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʛʨʘʥʝʡ {111} ʠ {100} ʟʘʚʠʩʠʪ ʣʠʰʴ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʘ ʠʣʠ ʜʘʚʣʝʥʠʷ, ʪʦʛʜʘ ʢʘʢ {110} ʨʘʟʚʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʚ ʨʘʩʪʚʦʨʝ, 

ʧʦʤʠʤʦ ʤʝʜʠ, ʜʨʫʛʠʭ ʢʘʪʠʦʥʦʚ [1]. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʤʝʩʝʡ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʦʙʨʘʟʮʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ 

ˉ ʦʙʨ. 
ʂʦʤʧʦʥʝʥʪʳ (ʤʘʩ. %) 

SiO2 Al 2O3 Fe2O3 MgO CaO Cl As Pb Cu Zn Bi 

ʈʂ-1 5,0 0,8 0,23 0,02 1,5 0,23 0,036 0,03 >50 0,006 0,0003 

ʈʂ-12 5,3 0,45 0,7 0,015 1,8 0,30 0,044 0,05 >50 0,048 0,0003 

ʈʂ-10 7,5 0,6 2,1 0,015 2,7 0,32 0,11 0,20 >50 0,085 0,0010 

ʈʂ-11 15 1,7 1,8 0,032 2,8 0,60 0,34 1,10 >50 0,100 0,0030 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʢʦʤʙʠʥʘʮʠʝʡ {111} ʠ {110}. ɺʦʟʤʦʞʥʦ, ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʨʘʩʪʚʦʨʝ ʜʨʫʛʠʭ, ʢʨʦʤʝ Cu, ʢʦʤʧʦʥʝʥʪʦʚ ʩʪʘʣʘ 

ʧʨʠʯʠʥʦʡ ʠʭ ʚʭʦʞʜʝʥʠʷ ʚ ʩʦʩʪʘʚ ʢʫʧʨʠʪʘ ʠ ʧʦʷʚʣʝʥʠʷ ʛʨʘʥʝʡ {110}. 

 

 
 

ʈʠʩʫʥʦʢ. ɼʠʘʛʨʘʤʤʘ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʢʫʧʨʠʪʘ 

ʈʫʙʮʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

 

ɺʳʚʦʜʳ. 

ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘʨʥʦʡ ʷʯʝʡʢʠ ʢʨʠʩʪʘʣʣʦʚ ʢʫʧʨʠʪʘ ʈʫʙʮʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʧʦʩʪʦʷʥʥʳ: 

ʤʠʥʠʤʘʣʴʥʳ ʜʣʷ ʩʣʦʞʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʧʨʦʩʪʳʭ ʬʦʨʤ {211}+{332}, ʤʘʢʩʠʤʘʣʴʥʳ ʜʣʷ ʢʦʤʙʠʥʘʮʠʠ {111}+{110}. 

ɺʦʟʤʦʞʥʦ, ʧʦʷʚʣʝʥʠʝ ʛʨʘʥʝʡ {110} ʚ ʢʨʠʩʪʘʣʣʘʭ ʩʚʷʟʘʥʦ ʩʦ ʩʣʦʞʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ 

ʤʠʥʝʨʘʣʦʦʙʨʘʟʫʶʱʠʭ ʨʘʩʪʚʦʨʦʚ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. ʄʠʥʝʨʘʣʳ. ʉʧʨʘʚʦʯʥʠʢ. ï ʄ.: ʅʝʜʨʘ, 1965. ï 330 ʩ. 
2. ʇʝʢʦʚ ʀ.ɺ., ʃʳʢʦʚʘ ʀ.ʉ. ʈʫʙʮʦʚʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ (ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ ɸʣʪʘʡ, ʈʦʩʩʠʷ): ʤʠʥʝʨʘʣʦʛʠʷ ʟʦʥʳ 

ʦʢʠʩʣʝʥʠʷ // ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʘʣʴʤʘʥʘʭ, 2011 ï ʊ. 16. ï ɺʳʧ. 1. ï ʄ.: ʆʆʆ çʄʠʥʝʨʘʣ-ʘʣɹʤʘʥʘʭè. ï 93 ʩ. 

 
ʆʎɽʅʂɸ ʈʋɼʆʅʆʉʅʆɻʆ ʇʆʊɽʅʎʀɸʃɸ ʍʈʆʄʀʊʆɺʆʁ ɿʆʅʓ ɻʆʈʓ çɹɸʈʍɸʊʅʆʁè 

(ʂʋɿʅɽʎʂʀʁ ɸʃɸʊɸʋ) 
ʅ.ɸ. ɼʫʛʘʨʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ʀ.ʌ. ɻʝʨʪʥʝʨ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

ʂʫʟʥʝʮʢʠʡ ɸʣʘʪʘʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʡ ʩʝʛʤʝʥʪ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ, 

ʩʝʚʝʨʥʳʡ ʩʢʣʦʥ ʢʦʪʦʨʦʛʦ, ʠʟʚʝʩʪʥʳʡ ʪʘʢʞʝ ʢʘʢ ʄʘʨʠʠʥʩʢʘʷ ʪʘʡʛʘ, ʧʦ ʚʨʝʤʝʥʠ ʩʚʦʝʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ çʩʪʘʨʝʡʰʠʭè ʟʦʣʦʪʦʥʦʩʥʳʭ ʧʨʦʚʠʥʮʠʡ ʉʠʙʠʨʠ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʤʝʪʘʣʣʘ ʚ ʨʝʛʠʦʥʝ ʙʳʣʘ 

ʜʦʙʳʪʘ ʠʟ ʨʦʩʩʳʧʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ʂʠʷ ʠʣʠ ʝʸ ʢʨʫʧʥʳʭ ʧʨʠʪʦʢʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʚʝʨʦʷʪʥʳʭ 

ʦʙʣʘʩʪʝʡ ʧʠʪʘʥʠʷ ʘʣʣʶʚʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʟʦʣʦʪʘ ʦʪʤʝʯʘʣʠʩʴ ʧʦʣʷ ʨʘʟʚʠʪʠʷ ʧʦʨʦʜ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ. 

ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʧʦʜʦʙʥʳʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʩʣʫʞʠʣʠ ʧʦʚʳʰʝʥʥʳʝ (ʜʦ ʧʨʦʤʳʰʣʝʥʥʦ ʟʥʘʯʠʤʳʭ) ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʤʝʪʘʣʣʘ ʚ ʣʠʩʪʚʝʥʠʪʠʟʠʨʦʚʘʥʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʷʭ ʫʣʴʪʨʘʤʘʬʠʪʦʚ ʛ. ɿʝʣʝʥʦʡ ʠ ʉʝʤʝʥʦʚʩʢʦʛʦ ʤʘʩʩʠʚʘ, ʘ ʪʘʢʞʝ 

ʪʝʩʥʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢʨʫʧʥʳʭ ʨʦʩʩʳʧʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ (ʚʝʨʭʦʚʴʷ ʨ. ʂʠʷ, ʨʨ. ʊʘʣʘʥʦʚʘʷ, 

ʃʝʚʦʪʨʦʠʮʢʘʷ, ʂʫʥʜʫʩʪʫʶʣ ʠ ʜʨ.) ʢ ʛʦʨʥʳʤ ʭʨʝʙʪʘʤ, ʩʣʦʞʝʥʥʳʤ ʬʨʘʛʤʝʥʪʘʤʠ ʜʨʝʚʥʝʡ ʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨʳ. 

ɺ ʢʦʥʮʝ 90-ʭ ʛʦʜʦʚ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʝʜʢʠ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʷʜʘ ʨʦʩʩʳʧʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʪʷʛʦʪʝʶʱʠʭ ʢ ʦʩʝʚʦʡ ʯʘʩʪʠ ʂʫʟʥʝʮʢʦ-ɸʣʘʪʘʫʩʢʦʛʦ ʭʨʝʙʪʘ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʩʪʦʷʥʥʦʝ 

ʧʨʠʩʫʪʩʪʚʠʝ ʰʣʠʭʦʚʳʭ ʟʥʘʢʦʚ ʤʠʥʝʨʘʣʦʚ ʧʣʘʪʠʥʦʠʜʦʚ. ʉʨʝʜʠ ʥʠʭ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʩʧʣʘʚʳ çʪʷʞʝʣʳʭè 

ʧʣʘʪʠʥʦʠʜʦʚ ï Os, Ir ʠ Ru (ʨʫʪʝʥʠʨʠʜʦʦʩʤʠʥ, ʠʨʠʜʦʦʩʤʠʥ ʠ ʨʫʪʝʥʦʩʤʠʨʠʜ), ʩʫʣʴʬʠʜʳ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ 

(ʵʨʣʠʢʤʘʥʠʪ, ʣʘʫʨʠʪ), ʘ ʪʘʢʞʝ ʞʝʣʝʟʠʩʪʘʷ ʧʣʘʪʠʥʘ (ʠʟʦʬʝʨʨʦʧʣʘʪʠʥʘ, ʬʝʨʨʦʧʣʘʪʠʥʘ) [2]. ʇʦʜʦʙʥʳʡ ʧʘʨʘʛʝʥʝʟʠʩ 

ʤʠʥʝʨʘʣʦʚ ʕʇɻ ʭʘʨʘʢʪʝʨʝʥ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʭʨʦʤʠʪʦʥʦʩʥʳʭ ʨʫʜʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ [7], 

ʯʪʦ ʜʦʧʫʩʢʘʝʪ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʫʶ ʩʚʷʟʴ ʠʩʪʦʯʥʠʢʦʚ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʩ ʢʦʤʧʣʝʢʩʘʤʠ ʜʨʝʚʥʝʡ ʦʢʝʘʥʠʯʝʩʢʦʡ 

ʣʠʪʦʩʬʝʨʳ. ɼʘʣʴʥʝʡʰʠʡ ʧʦʠʩʢ ʢʦʨʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʣʘʪʠʥʦʠʜʦʚ ʠ ʟʦʣʦʪʘ ʧʨʝʜʧʦʣʘʛʘʣ ʦʙʥʘʨʫʞʝʥʠʝ ʨʝʘʣʴʥʳʭ 

ʠʣʠ ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʟʦʥ ʭʨʦʤʠʪʦʚʳʭ ʨʫʜ ʚ ʩʪʨʫʢʪʫʨʘʭ ʵʥʩʠʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʚ ʦʩʝʚʦʡ ʯʘʩʪʠ 

ʭʨʝʙʪʘ. 

ʅʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ʂʫʟʥʝʮʢʦʛʦ ɸʣʘʪʘʫ ʝʜʠʥʩʪʚʝʥʥʳʤ çʢʦʨʝʥʥʳʤè ʦʙʲʝʢʪʦʤ ʭʨʦʤʠʪʦʚʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʫʣʴʪʨʘʙʘʟʠʪʦʚʦʝ ʪʝʣʦ ʛ. ɹʘʨʭʘʪʥʦʡ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʢʦʪʦʨʦʛʦ ʧʦʠʩʢʦʚʦ-

ʨʘʟʚʝʜʦʯʥʳʤʠ ʨʘʙʦʪʘʤʠ ʚ 60-70-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʣʦʢʘʣʴʥʘʷ ʟʦʥʘ ʤʘʩʩʠʚʥʳʭ ʠ 

ʚʢʨʘʧʣʝʥʥʳʭ ʭʨʦʤʠʪʦʚʳʭ ʨʫʜ [3]. ɼʘʥʥʘʷ ʟʦʥʘ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʙʳʣʘ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʠʟʫʯʝʥʘ 

ʚ ʦʪʥʦʰʝʥʠʠ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʚ ʩʣʘʛʘʶʱʠʭ ʝʸ ʧʦʨʦʜʘʭ [6]. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠʤʝʶʱʠʭʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʛʝʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʭʨʦʤʠʪʠʪʦʚ ʛ. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʥʦʩʪʝʡ ʢʫʧʨʠʪʘ ʈʫʙʮʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ, ʇɽʊʈʆɻʈɸʌʀʗ 

ɹʘʨʭʘʪʥʦʡ ʩ ʚʦʟʤʦʞʥʦʡ ʦʮʝʥʢʦʡ ʠʭ ʨʫʜʦʥʦʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʘʣʝʦʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ. 

ʋʣʴʪʨʘʤʘʬʠʪʦʚʳʡ ʤʘʩʩʠʚ ʛ. ɹʘʨʭʘʪʥʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʫʪʦʧʘʜʘʶʱʝʝ ʘʢʤʦʣʠʪʦʧʦʜʦʙʥʦʝ ʪʝʣʦ, 

ʚʳʪʷʥʫʪʦʝ ʚ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʦʢʦʣʦ 20 ʢʤ ʧʨʠ ʰʠʨʠʥʝ 2é3 ʢʤ [5], ʢʦʪʦʨʦʝ ʩʣʘʛʘʝʪ 

ʟʘʧʘʜʥʳʡ ʬʣʘʥʛ ʝʜʠʥʦʛʦ ʦʬʠʦʣʠʪʦʚʦʛʦ ʧʘʨʘʛʝʥʝʟʘ ʛʦʨ ɿʝʣʝʥʦʡ, ʉʝʚʝʨʥʦʡ, ɿʘʷʯʴʝʡ ʠ ɹʘʨʭʘʪʥʦʡ. ɺʥʫʪʨʝʥʥʝʝ 

ʩʪʨʦʝʥʠʝ ʤʘʩʩʠʚʘ ʦʩʣʦʞʥʝʥʦ ʜʠʟʴʶʥʢʪʠʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ. ʇʦ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʩʨʝʜʠ ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ ʧʦʨʦʜ ʦʪʤʝʯʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʛʘʨʮʙʫʨʛʠʪʦʚ, 

ʣʦʢʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʫʥʠʪʳ, ʭʨʦʤʠʪʠʪʳ ʠ ʩʝʨʧʝʥʪʠʥʠʪʳ. ɻʘʨʮʙʫʨʛʠʪʳ ʠ ʜʫʥʠʪʳ ʧʨʠʫʨʦʯʝʥʳ ʢ ʦʩʝʚʦʡ ʯʘʩʪʠ 

ʤʘʩʩʠʚʘ ʠ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʚʜʦʣʴ ʝʛʦ ʫʜʣʠʥʝʥʠʷ, ʦʙʨʘʟʫʷ ʩʚʦʝʦʙʨʘʟʥʳʡ ʧʦʣʦʩʯʘʪʳʡ ʢʦʤʧʣʝʢʩ. ʉʦʙʩʪʚʝʥʥʦ 

ʜʫʥʠʪʳ ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʫʣʴʪʨʘʤʘʬʠʪʦʚʦʛʦ ʪʝʣʘ, ʛʜʝ ʦʥʠ ʚʤʝʱʘʶʪ ʭʨʦʤʠʪʦʚʦʝ ʦʨʫʜʝʥʝʥʠʝ. 

ʇʨʦʮʝʩʩʳ ʩʝʨʧʝʥʪʠʥʠʟʘʮʠʠ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʷʚʣʝʥʳ ʚʜʦʣʴ ʢʦʥʪʘʢʪʦʚ ʤʘʩʩʠʚʘ ʠ ʨʘʩʩʝʢʘʶʱʠʭ ʝʛʦ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ. 

ɻʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ ʫʣʴʪʨʘʤʘʬʠʪʦʚʦʛʦ ʪʝʣʘ ʛ. ɹʘʨʭʘʪʥʦʡ ʷʚʣʷʶʪʩʷ ʧʨʦʷʚʣʝʥʠʷ 

ʭʨʦʤʠʪʦʚʦʛʦ ʦʨʫʜʝʥʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʦʝ ʠʟ ʥʠʭ ʣʦʢʘʣʠʟʦʚʘʥʦ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʤʘʩʩʠʚʘ. ʆʥʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʥʝʡʥʫʶ ʟʦʥʫ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʩ ʣʠʥʟʘʤʠ ʤʘʩʩʠʚʥʳʭ ʭʨʦʤʠʪʠʪʦʚ ʦʙʱʝʡ ʤʦʱʥʦʩʪʴʶ ʥʝ 

ʤʝʥʝʝ 10é15 ʤʝʪʨʦʚ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʭʘʨʘʢʪʝʨʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʭʨʦʤʰʧʠʥʝʣʠʜʦʚ ʚ ʨʘʟʨʝʟʝ ʫʣʴʪʨʘʤʘʬʠʪʦʚ 

ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʦʩʥʦʚʥʳʝ ʟʦʥʳ (ʩʚʝʨʭʫ ʚʥʠʟ): ʘ) ʚʤʝʱʘʶʱʠʝ ʜʫʥʠʪʳ ʩ ʘʢʮʝʩʩʦʨʥʳʤʠ ʢʦʣʠʯʝʩʪʚʘʤʠ ʭʨʦʤʠʪʘ (ʜʦ 

3é5 %); ʙ) ʰʣʠʨʦʚʦ-ʧʦʣʦʩʯʘʪʳʝ ʚʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ (10é40 % ʭʨʦʤʠʪʘ); ʚ) ʣʠʥʟʦʚʠʜʥʦ-ʧʦʣʦʩʯʘʪʳʝ 

ʛʫʩʪʦʚʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ (40é80 % ʭʨʦʤʠʪʘ). ʉʦʙʩʪʚʝʥʥʦ ʨʫʜʥʳʝ ʠʥʪʝʨʚʘʣʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʯʝʪʣʠʚʦ 

ʚʳʨʘʞʝʥʥʳʤ ʪʘʢʩʠʪʦʚʳʤ ʩʪʨʦʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʟʚʠʪʠʝʤ ʣʠʥʟʦʚʠʜʥʳʭ ʦʙʦʩʦʙʣʝʥʠʡ ʚʢʨʘʧʣʝʥʥʳʭ, 

ʛʫʩʪʦʚʢʨʘʧʣʝʥʥʳʭ ʠ ʤʘʩʩʠʚʥʳʭ ʭʨʦʤʠʪʠʪʦʚ ʩʨʝʜʠ ʜʫʥʠʪʦʚʦʛʦ ʤʘʪʨʠʢʩʘ. 

ʇʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [4, 8], ʚʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ ʟʦʣʦʪʦʧʣʘʪʠʥʦʥʦʩʥʦʩʪʠ ʭʨʦʤʠʪʠʪʦʚ ʚ 

ʦʬʠʦʣʠʪʦʚʳʭ ʢʦʤʧʣʝʢʩʘʭ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʨʘʟʚʠʪʠʝ ʨʘʩʩʝʷʥʥʦʡ ʩʫʣʴʬʠʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʨʘʟʮʘʭ ʭʨʦʤʠʪʦʚʳʭ ʨʫʜ ʛʦʨʳ ɹʘʨʭʘʪʥʦʡ ʫʩʪʘʥʦʚʣʝʥʳ ʩʫʣʴʬʠʜʳ ʥʠʢʝʣʷ, ʤʝʜʠ ʠ ʞʝʣʝʟʘ, 

ʘ ʠʤʝʥʥʦ: ʭʠʟʣʝʚʫʜʠʪ, ʤʠʣʣʝʨʠʪ, ʧʠʨʨʦʪʠʥ, ʭʘʣʴʢʦʧʠʨʠʪ ʠ ʧʠʨʠʪ. ʀʟ ʤʠʥʝʨʘʣʦʚ ʩʦʙʩʪʚʝʥʥʦ ʙʣʘʛʦʨʦʜʥʳʭ 

ʤʝʪʘʣʣʦʚ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʪʦʣʴʢʦ ʩʘʤʦʨʦʜʥʦʝ ʟʦʣʦʪʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʧʨʦʙʳ (Au > 980 ă), ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʝʛʦ ʚʝʨʦʷʪʥʦʝ ʤʘʛʤʘʪʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ ʟʘʤʝʪʥʫʶ ʧʨʠʤʝʩʴ Pd (ʜʦ 

0,03é0,05 %) ʠ Ag (ʜʦ 0,09é0,10 %) ʚ ʭʠʟʣʝʚʫʜʠʪʝ ʠ ʤʠʣʣʝʨʠʪʝ, ʫʢʘʟʳʚʘʶʱʫʶ ʥʘ ʚʦʟʤʦʞʥʫʶ ʨʘʩʩʝʷʥʥʫʶ 

ʬʦʨʤʫ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʫʣʴʬʠʜʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʚʳʰʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ Pt (ʜʦ 0,30 %) ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ 

ʩʦʩʪʘʚʝ ʞʝʣʝʟʠʩʪʳʭ ʦʙʦʩʦʙʣʝʥʠʡ ʠʟ ʭʨʦʤʰʧʠʥʝʣʠʜʦʚ ʨʫʜʥʦʡ ʟʦʥʳ ɹʘʨʭʘʪʥʦʛʦ ʤʘʩʩʠʚʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʧʦʢʘ ʥʝ 

ʥʘʡʜʝʥʳ ʪʠʧʦʤʦʨʬʥʳʝ ʩʧʣʘʚʳ ʠ ʩʫʣʴʬʠʜʳ ʪʷʞʝʣʳʭ ʧʣʘʪʠʥʦʠʜʦʚ. ʆʜʥʘʢʦ ʟʘʤʝʪʥʦʝ ʦʙʦʛʘʱʝʥʠʝ ʦʩʤʠʝʤ (ʜʦ 121 

ʤʛ/ʪ) ʚ ʠʥʪʨʘʨʫʜʥʦʤ ʦʣʠʚʠʥʝ ʛʫʩʪʦ ʚʢʨʘʧʣʝʥʥʦʛʦ ʭʨʦʤʠʪʠʪʘ (ʦʙʨ. ɹʭ-34/19, ʜʘʥʥʳʝ ICP MS-LA) ʫʢʘʟʳʚʘʪʁ ʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʩʫʪʩʪʚʠʷ ʤʝʣʴʯʘʡʰʠʭ ʚʳʜʝʣʝʥʠʡ ʠʨʠʜʦʦʩʤʠʥʘ ʠʣʠ ʵʨʣʠʭʤʘʥʠʪʘ ʚ ʩʠʣʠʢʘʪʥʦʤ ʠʣʠ ʦʢʩʠʜʥʦʤ 

ʢʦʤʧʦʥʝʥʪʝ ʜʘʥʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʛʦʨʥʳʭ ʧʦʨʦʜ. 

ʇʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʷʜʘ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʚ ʵʪʠʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʩʣʫʞʘʪ ʧʨʷʤʳʤʠ 

ʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʤʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʨʫʜʦʥʦʩʥʦʩʪʠ ʭʨʦʤʠʪʦʚʳʭ ʨʫʜ ʛʦʨʳ ɹʘʨʭʘʪʥʦʡ. ʇʦ ʜʘʥʥʳʤ 

ʩʧʝʢʪʨʘʣʴʥʦ-ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʭʨʦʤʠʪʦʚʳʝ ʨʫʜʳ ʨʝʟʢʦ ʦʙʦʛʘʱʝʥʳ ʟʦʣʦʪʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʫʣʴʪʨʘʙʘʟʠʪʦʚ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʬʠʦʣʠʪʦʚʦʛʦ ʧʘʨʘʛʝʥʝʟʘ. ʇʨʠ ʵʪʦʤ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʘʢʦʧʣʝʥʠʝ 

ʟʦʣʦʪʘ ʩʚʦʡʩʪʚʝʥʥʦ ʜʣʷ ʛʫʩʪʦʚʢʨʘʧʣʝʥʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʨʫʜ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʪʷʞʝʣʳʭ 

ʧʣʘʪʠʥʦʠʜʦʚ (Os, Ir ʠ Ru) ʚ ʧʦʨʦʜʘʭ ʭʨʦʤʠʪʦʥʦʩʥʦʡ ʟʦʥʳ ʛʦʨʳ ɹʘʨʭʘʪʥʦʡ ʥʝʪ ʜʘʥʥʳʭ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʜʝʣʝʥʳ ʨʷʜ ʪʦʯʝʢ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ Pt (ʜʦ 5 ʛ/ʪ), Pd 

(ʜʦ 2 ʛ/ʪ) ʠ Au (1é5 ʛ/ʪ), ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʚʝʨʦʷʪʥʫʶ ʟʦʥʘʣʴʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʚ 

ʨʘʟʨʝʟʝ ʦʢʝʘʥʠʯʝʩʢʦʡ ʣʠʪʦʩʬʝʨʳ ʨʝʛʠʦʥʘ [6]. 

ɼʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʠʧʝʨʙʘʟʠʪʦʚ ʛʦʨʳ ɹʘʨʭʘʪʥʦʡ ʠ ʩʦʩʪʘʚʘ 

ʩʦʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʥʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʧʘʨʛʝʥʝʟʠʩʦʚ ʪʠʧʘ çʦʣʠʚʠʥ ï ʭʨʦʤʰʧʠʥʝʣʠʜè ʧʦʢʘʟʘʣ, ʯʪʦ ʜʘʥʥʳʝ ʧʦʨʦʜʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʝʩʪʠʪʦʚʳʡ ʩʫʙʩʪʨʘʪ ʣʠʪʦʩʬʝʨʥʦʡ ʤʘʥʪʠʠ, ʧʦʜʚʝʨʛʰʠʡʩʷ ʥʝʦʜʥʦʢʨʘʪʥʦʤʫ ʧʣʘʚʣʝʥʠʶ ʧʨʠ 

ʘʢʪʠʚʥʦʤ ʫʯʘʩʪʠʠ ʧʦʜʚʠʞʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʟʝʤʥʦʡ ʢʦʨʳ. ɼʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʤʘʥʪʠʡʥʦ-ʢʦʨʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʝʥ ʚ ʟʦʥʘʭ ʟʘʜʫʛʦʚʦʛʦ ʩʧʨʝʜʠʥʛʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʬʠʦʣʠʪʘʤ çʥʘʜʩʫʙʜʫʢʮʠʦʥʥʦʛʦè (SSZ-type) 

ʪʠʧʘ. ʇʦʣʫʯʝʥʥʳʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʜʘʥʥʳʝ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʠʟʦʪʦʧʦʚ Nd ʚ ʧʦʨʦʜʘʭ ʵʪʦʛʦ ʤʘʩʩʠʚʘ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʪʝʧʝʥʴ ʜʝʧʣʝʪʘʮʠʠ ʝʛʦ ʤʘʥʪʠʡʥʦʛʦ ʠʩʪʦʯʥʠʢʘ [1]. 

ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʚʳʚʦʜʳ: 

1) ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʨʦʜ ʠʩʩʣʝʜʫʝʤʦʡ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʥʘ ʙʣʘʛʦʨʦʜʥʳʝ ʤʝʪʘʣʣʳ ʟʦʥʫ ʭʨʦʤʠʪʦʚʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʥʘ 

ʛʦʨʝ ɹʘʨʭʘʪʥʦʡ; 

2) ʭʨʦʤʠʪʠʪʳ ʤʦʛʣʠ ʚʳʩʪʫʧʘʪʴ ʚ ʨʦʣʠ ʢʦʥʪʨʘʩʪʥʦʛʦ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʣʦʢʘʣʴʥʦʤʫ ʦʩʘʞʜʝʥʠʶ ʚ ʠʭ ʩʪʨʫʢʪʫʨʝ ʟʦʣʦʪʘ ʠ ʧʣʘʪʠʥʦʠʜʦʚ; 

3) ʤʠʥʝʨʘʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʠʧʝʨʙʘʟʠʪʦʚ ʛʦʨʳ ɹʘʨʭʘʪʥʦʡ ʜʦʧʫʩʢʘʶʪ ʚʳʩʦʢʠʝ ʩʪʝʧʝʥʠ 

ʧʣʘʚʣʝʥʠʷ ʤʘʥʪʠʡʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ çʢʦʨʦʚʫʶè ʩʫʣʴʬʠʜʠʟʘʮʠʶ ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʦʛʦ ʢʣʠʥʘ, 

ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʙʣʘʛʦʨʦʜʥʳʭ 

ʤʝʪʘʣʣʦʚ ʚ ʭʨʦʤʠʪʦʚʳʭ ʨʫʜʘʭ ʦʬʠʦʣʠʪʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ 

(ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʟʘʜʘʥʠʷ ʠ ʩʦʛʣʘʰʝʥʠʷ 14.ɺ37.21.0686, 14.B37.21.1257, 14.B37.21.1906, 5.3143.2011). 
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ʂ.ʉ. ɿʝʥʠʥʘ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ʉ.ʀ. ʂʦʥʦʚʘʣʝʥʢʦ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

ʍʘʣʜʟʘʥ-ɹʫʨʝʛʪʝʡʩʢʘʷ ʛʨʫʧʧʘ ʤʘʩʩʠʚʦʚ ʱʝʣʦʯʥʳʭ ʛʨʘʥʠʪʦʠʜʦʚ ʠ ʦʜʥʦʠʤʝʥʥʦʝ ʨʝʜʢʦʤʝʪʘʣʴʥʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʟʘʧʘʜʥʦʡ ʄʦʥʛʦʣʠʠ, ʚ ʆʟʝʨʥʦʡ ʟʦʥʝ, ʚ 45 ʢʤ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ ʦʙʣʘʩʪʥʦʛʦ 

ʮʝʥʪʨʘ ʛ. ʂʦʙʜʦ [1]. ɺ 30 ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ ʤʘʩʩʠʚʘ ʥʘʭʦʜʠʪʩʷ ʎʘʭʠʨʠʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʨʫʜʳ ʢʦʪʦʨʦʛʦ ʠʤʝʶʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʵʧʠʜʦʪ-ʢʚʘʨʮʝʚʳʡ ʩʦʩʪʘʚ [2]. 

ʕʧʠʜʦʪ-ʢʚʘʨʮʝʚʳʝ ʤʝʪʘʩʦʤʘʪʠʪʳ ʫʯʘʩʪʢʘ ʎʘʭʠʨʠʥ ʩʣʘʛʘʶʪ ʞʠʣʦʦʙʨʘʟʥʳʝ ʚ ʧʣʘʥʝ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ 

ʪʝʣʘ. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʳʝ ʘʟʠʤʫʪʳ ʧʨʦʩʪʠʨʘʥʠʷ ï 300é320Á. ʋʛʣʳ ʧʘʜʝʥʠʷ ʚʘʨʴʠʨʫʶʪ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʦʪ 

ʧʦʣʦʛʠʭ ʜʦ ʚʝʨʪʠʢʘʣʴʥʳʭ. ʇʦʤʠʤʦ ʞʠʣʦʦʙʨʘʟʥʳʭ ʪʝʣ, ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʫʯʘʩʪʢʘ ʫʩʪʘʥʦʚʣʝʥʳ 

ʵʣʣʠʧʩʦʠʜʘʣʴʥʳʝ ʪʝʣʘ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʨʘʟʤʝʨʦʤ 400Ĭ300 ʠ 100Ĭ70 ʤ [1].  

ɺ ʧʨʠʢʦʥʪʘʢʪʦʚʳʭ ʫʯʘʩʪʢʘʭ ʵʧʠʜʦʪ-ʢʚʘʨʮʝʚʳʝ ʤʝʪʘʩʦʤʘʪʠʪʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʤʝʥʷʶʪʩʷ ʫʟʢʠʤʠ 

ʟʦʥʘʤʠ ʢʚʘʨʮ-ʘʢʪʠʥʦʣʠʪ-ʵʧʠʜʦʪʦʚʳʭ ʧʦʨʦʜ ʠ ʤʠʢʨʦʢʣʠʥʠʟʠʨʦʚʘʥʥʳʭ ʜʦʣʝʨʠʪʦʚ [2]. ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʵʧʠʜʦʪ-

ʢʚʘʨʮʝʚʳʝ ʤʝʪʘʩʦʤʘʪʠʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʨʦʜʳ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ ʩʨʝʜʥʝ- ʠ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ 

ʩʪʨʦʝʥʠʷ, ʤʘʩʩʠʚʥʦʡ ʪʝʢʩʪʫʨʳ. ʉʪʨʫʢʪʫʨʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʨʘʥʦʙʣʘʩʪʦʚʘʷ, ʘ ʪʘʢʞʝ ʧʦʡʢʠʣʦʙʣʘʩʪʦʚʘʷ. 

ʄʝʪʘʩʦʤʘʪʠʪʳ ʩʣʦʞʝʥʳ ʢʚʘʨʮʝʤ, ʵʧʠʜʦʪʦʤ, ʘʣʴʙʠʪʦʤ, ʢʘʣʴʮʠʪʦʤ, ʭʣʦʨʠʪʦʤ. ɸʢʮʝʩʩʦʨʥʳʝ ʤʠʥʝʨʘʣʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʣʢʠʤʠ ʟʝʨʥʘʤʠ ʠʣʠ ʢʨʠʩʪʘʣʣʘʤʠ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ. ʉʨʝʜʠ ʘʢʮʝʩʩʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ 

ʥʘʙʣʶʜʘʶʪʩʷ ʮʠʨʢʦʥ ʠ ʦʨʪʠʪ. ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʳ ʝʜʠʥʠʯʥʳʝ ʚʳʜʝʣʝʥʠʷ ʬʝʨʛʶʩʦʥʠʪʘ ʠ 

ʩʬʝʥʘ. 

ʅʘʠʙʦʣʝʝ ʨʘʥʥʠʤ ʤʠʥʝʨʘʣʦʤ ʚ ʤʝʪʘʩʦʤʘʪʠʪʘʭ ʫʯʘʩʪʢʘ ʎʘʭʠʨʠʥ ʷʚʣʷʝʪʩʷ ʘʣʴʙʠʪ, ʘ ʟʘʚʝʨʰʘʝʪʩʷ ʧʨʦʮʝʩʩ 

ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʦʯʪʠ ʤʦʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ ʢʚʘʨʮʘ, ʚ ʜʨʫʟʦʚʳʭ 

ʧʫʩʪʦʪʘʭ ʢʦʪʦʨʦʛʦ ʦʪʣʘʛʘʝʪʩʷ ʢʘʣʴʮʠʪ. ʂ ʵʪʦʤʫ ʞʝ ʧʦʟʜʥʝʤʫ ʧʝʨʠʦʜʫ ʦʪʥʦʩʠʪʩʷ ʚʳʜʝʣʝʥʠʝ ʧʦ ʪʨʝʱʠʥʢʘʤ 

ʭʣʦʨʠʪʘ, ʢʦʪʦʨʳʡ ʦʙʨʘʟʫʝʪ ʩʬʝʨʦʣʠʪʳ ʨʘʜʠʘʣʴʥʦ-ʯʝʰʫʡʯʘʪʦʛʦ ʩʪʨʦʝʥʠʷ. ʇʦ ʜʘʥʥʳʤ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ 

ʘʥʘʣʠʟʘ ʭʣʦʨʠʪ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʪʶʨʠʥʛʠʪʦʤ. ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘʨʥʦʡ ʷʯʝʡʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʵʪʘʣʦʥʥʳʤ ʠ ʨʘʚʥʳ: a0 = 5,39, b0 = 9,33, c0 = 14,10; ɓ = 97Ǔ20' [3]. 

ʂʚʘʨʮ ʚ ʤʝʪʘʩʦʤʘʪʠʪʘʭ ʧʨʝʜʩʪʘʚʣʝʥ ʜʚʫʤʷ ʛʝʥʝʨʘʮʠʷʤʠ. ʈʘʩʧʨʝʜʝʣʝʥ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʚ ʮʝʣʦʤ ʥʝʩʢʦʣʴʢʦ 

ʦʙʦʩʦʙʣʝʥʥʦ ʦʪ ʫʯʘʩʪʢʦʚ, ʩʣʦʞʝʥʥʳʭ ʦʨʪʠʪʦʤ ʠ ʮʠʨʢʦʥʦʤ. ʈʘʥʥʷʷ ʛʝʥʝʨʘʮʠʷ ʦʙʨʘʟʫʝʪ ʟʝʨʥʘ ʜʦ 3 ʤʤ. ʇʦʟʜʥʠʡ 

ʢʚʘʨʮ ʩʣʘʛʘʝʪ ʧʦʨʬʠʨʦʙʣʘʩʪʳ, ʚʢʣʶʯʘʶʱʠʝ ʤʝʣʢʠʝ ʢʩʝʥʦʤʦʨʬʥʳʝ ʟʝʨʥʘ ʵʧʠʜʦʪʘ. ɿʝʨʥʘ ʢʚʘʨʮʘ ʣʠʰʝʥʳ 

ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭ ʬʦʨʤ. ʇʦʣʝʚʦʡ ʰʧʘʪ ʜʘʝʪ ʩ ʢʚʘʨʮʝʤ ʛʨʘʬʠʯʝʩʢʫʶ ʤʠʢʨʦʪʝʢʩʪʫʨʫ, ʠʤʝʝʪ 

ʧʦʣʠʩʠʥʪʝʪʠʯʝʩʢʦʝ ʜʚʦʡʥʠʢʦʚʘʥʠʝ. ʂʘʨʙʦʥʘʪ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʣʴʮʠʪʦʤ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʶʪ ʧʨʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ: ʩʧʘʡʥʦʩʪʴ ʧʦ ʨʦʤʙʦʵʜʨʫ, ʧʩʝʚʜʦʘʙʩʦʨʙʮʠʷ, ʧʝʨʣʘʤʫʪʨʦʚʳʝ ʮʚʝʪʘ 

ʠʥʪʝʨʬʝʨʝʥʮʠʠ. ʆʥ ʩʣʘʛʘʝʪ ʪʦʥʢʠʝ ʧʨʦʞʠʣʢʠ ʠ ʩʝʛʨʝʛʘʮʠʠ ʚ ʠʥʩʪʝʨʩʪʠʮʠʷʭ ʨʘʥʥʠʭ ʤʠʥʝʨʘʣʦʚ. 

ʕʧʠʜʦʪ ʚ ʤʝʪʘʩʦʤʘʪʠʪʘʭ ʧʨʝʜʩʪʘʚʣʝʥ ʭʦʨʦʰʦ ʦʙʨʘʟʦʚʘʥʥʳʤʠ ʢʨʠʩʪʘʣʣʘʤʠ ʧʨʠʟʤʘʪʠʯʝʩʢʦʛʦ ʦʙʣʠʢʘ 

ʬʠʩʪʘʰʢʦʚʦʛʦ ʣʠʙʦ ʪʝʤʥʦ-ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʦʥ ʩʚʷʟʘʥ ʩ ʦʨʪʠʪʦʤ ʠ ʢʘʣʴʮʠʪʦʤ. ʈʝʞʝ ʘʩʩʦʮʠʠʨʫʝʪ 

ʩ ʮʠʨʢʦʥʦʤ. ʉʧʝʢʪʨʘʣʴʥʳʤ ʘʥʘʣʠʟʦʤ ʚ ʵʧʠʜʦʪʝ ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʠʤʝʩʥʳʝ ʵʣʝʤʝʥʪʳ: ʩʚʠʥʝʮ, ʤʝʜʴ, 

ʪʠʪʘʥ, ʮʠʥʢ, ʤʘʨʛʘʥʝʮ, ʙʝʨʠʣʣʠʡ, ʘ ʪʘʢʞʝ ʨʝʜʢʦʟʝʤʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ. 

ʀʟ ʜʘʥʥʳʭ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʨʝʜʢʦʟʝʤʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ 

ʮʝʨʠʡ, ʜʘʣʝʝ ʩʣʝʜʫʶʪ ʚ ʫʙʳʚʘʶʱʝʤ ʧʦʨʷʜʢʝ ʣʘʥʪʘʥ, ʠʪʪʨʠʡ, ʠʪʪʝʨʙʠʡ. ʀʟ ʵʣʝʤʝʥʪʦʚ-ʧʨʠʤʝʩʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʠʥʪʝʨʝʩ ʧʨʠʩʫʪʩʪʚʠʝ ʢʘʜʤʠʷ ʠ ʛʘʣʣʠʷ. ʇʨʠʤʝʩʴ ʙʝʨʠʣʣʠʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʙʫʩʣʦʚʣʝʥʘ ʟʘʤʝʱʝʥʠʝʤ ʠʤ ʢʨʝʤʥʠʷ ʚ 

ʩʪʨʫʢʪʫʨʝ ʵʧʠʜʦʪʘ. ʇʦʚʳʰʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʤʘʨʛʘʥʮʘ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʳ ʩ ʠʟʦʤʦʨʬʥʳʤ ʟʘʤʝʱʝʥʠʝʤ ʢʘʣʴʮʠʷ, 

ʪʘʢ ʢʘʢ ʠʦʥʥʳʝ ʨʘʜʠʫʩʳ ʢʘʣʴʮʠʷ ʠ ʤʘʨʛʘʥʮʘ ʙʣʠʟʢʠ. 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ, ʇɽʊʈʆɻʈɸʌʀʗ 

ʂʨʠʩʪʘʣʣʦʭʠʤʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ ʵʧʠʜʦʪʘ ʩʦʩʪʘʚʣʝʥʘ ʧʦ ʜʘʥʥʳʤ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ  ʠ ʠʤʝʝʪ 

ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

(ʉʘ1,20Ce0,02La0,02Nd0,01)1,25(Al2,60Fe3+
0,72)3,32[Si2O7][SiO4](O0,82OH0,18)(OH). 

ɼʣʷ ʵʧʠʜʦʪʘ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʨʝʥʪʛʝʥʦʛʨʘʤʤʘ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʧʘʨʘʤʝʪʨʳ 

ʵʣʝʤʝʥʪʘʨʥʦʡ ʷʯʝʡʢʠ: a0 = 8,88, b0 = 5,62, c0 = 10,17; ɓ = 115 [3], ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʵʪʘʣʦʥʥʳʤ. 

ʆʨʪʠʪ ʠʩʩʣʝʜʫʝʤʳʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʤʝʪʘʤʠʢʪʥʦʡ ʨʘʟʥʦʩʪʴʶ. ʆʥ ʦʙʨʘʟʫʝʪ ʧʨʠʟʤʘʪʠʯʝʩʢʠʝ, 

ʥʝʩʢʦʣʴʢʦ ʫʧʣʦʱʝʥʥʳʝ ʢʨʠʩʪʘʣʣʳ ʨʘʟʤʝʨʦʤ ʜʦ 1 ʩʤ ʠ ʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʦʛʦ ʙʘʨʭʘʪʥʦ-ʯʝʨʥʦʛʦ ʮʚʝʪʘ ʩ ʩʠʣʴʥʳʤ 

ʩʤʦʣʠʩʪʳʤ (ʜʦ ʞʠʨʥʦʛʦ) ʙʣʝʩʢʦʤ. 

ɼʘʥʥʳʝ ʤʠʢʨʦʟʦʥʜʦʚʦʛʦ ʘʥʘʣʠʟʘ ʦʨʪʠʪʘ ʎʘʭʠʨʠʥʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʦʩʪʘʚ ʤʠʥʝʨʘʣʘ ʥʝ 

ʧʦʩʪʦʷʥʝʥ. ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʤʝʥʷʶʪʩʷ ʩʦʜʝʨʞʘʥʠʷ ɸl ʠ Fe, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʳʝ 

ʠʟʦʤʦʨʬʥʳʝ ʟʘʤʝʱʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚ ʦʢʪʘʵʜʨʠʯʝʩʢʦʡ ʧʦʟʠʮʠʠ ʩʪʨʫʢʪʫʨʳ ʤʠʥʝʨʘʣʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʛʣʘʚʥʦʝ ʠʟʦʤʦʨʬʥʦʝ ʟʘʤʝʱʝʥʠʝ ʚ ʤʠʥʝʨʘʣʘʭ ʛʨʫʧʧʳ ʦʨʪʠʪʘ ʠʜʝʪ ʧʦ ʛʝʪʝʨʦʚʘʣʝʥʪʥʦʡ ʩʭʝʤʝ ʠ ʩʚʷʟʘʥʦ ʩ ʟʘʤʝʥʦʡ 

Ca2+ʠ Al3+ ʥʘ Fe2+ c TR3+ [4]. ɺ ʵʪʦʡ ʩʚʷʟʠ  ʩʦʦʪʥʦʰʝʥʠʝ Fe2+/TR3+ ʪʝʦʨʝʪʠʯʝʩʢʠ ʚ ʦʨʪʠʪʘʭ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 

1. ʆʜʥʘʢʦ ʚ ʧʝʨʝʩʯʠʪʘʥʥʳʭ ʤʠʢʨʦʟʦʥʜʦʚʳʭ ʘʥʘʣʠʟʘʭ ʦʥʦ ʛʦʨʘʟʜʦ ʚʳʰʝ ʠ ʩʦʩʪʘʚʣʷʝʪ 1,48é2,2. ɼʘʥʥʦʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʪʨʘʞʘʝʪ ʩʧʝʮʠʬʠʢʫ ʧʨʦʮʝʩʩʘ ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʫʯʘʩʪʢʝ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶʩʷ ʧʦʚʳʰʝʥʥʳʤ ʬʦʥʦʤ ʱʝʣʦʯʥʦʩʪʠ, ʢʦʛʜʘ ʘʢʪʠʚʥʦʡ ʬʦʨʤʦʡ ʞʝʣʝʟʘ ʷʚʣʷʝʪʩʷ ʠʤʝʥʥʦ 

ʪʨʝʭʚʘʣʝʥʪʥʘʷ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʥʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʯʘʩʪʴ ʦʙʱʝʛʦ ʞʝʣʝʟʘ ʚ ʧʨʦʙʘʭ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʥʘ ʜʚʫʭʚʘʣʝʥʪʥʫʶ 

ʬʦʨʤʫ, ʦʪʥʦʩʠʪʩʷ ʢ ʪʨʝʭʚʘʣʝʥʪʥʦʡ. ʅʝʣʴʟʷ ʟʘʙʳʚʘʪʴ ʠ ʪʦ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʚʳʜʝʣʝʥʠʡ ʦʨʪʠʪʘ, ʢʘʢ 

ʧʦʢʘʟʳʚʘʝʪ ʠʟʫʯʝʥʠʝ ʦʙʨʘʟʮʦʚ ʠ ʰʣʠʬʦʚ, ʦʙʨʘʟʫʝʪʩʷ ʟʘ ʩʯʝʪ ʟʘʤʝʱʝʥʠʷ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʝʤʫ ʵʧʠʜʦʪʘ, ʚ 

ʢʦʪʦʨʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʞʝʣʝʟʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʨʝʭʚʘʣʝʥʪʥʦʡ ʬʦʨʤʦʡ. ʇʦʚʳʰʝʥʥʫʶ ʞʝʣʝʟʠʩʪʦʩʪʴ ʦʨʪʠʪʘ 

ʎʘʭʠʨʠʥʘ ʦʪʤʝʯʘʣʠ ʠ ʚʩʝ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ (ɻ.ɺ. ɸʥʜʨʝʝʚ, ʇ.ʄ. ʂʘʨʪʘʰʝʚ). ʇ.ʄ. ʂʘʨʪʘʰʦʚʳʤ ʩ 

ʩʦʘʚʪʦʨʘʤʠ [5] ʙʳʣ ʚʳʜʝʣʝʥ ʜʘʞʝ ʥʦʚʳʡ ʯʣʝʥ ʵʧʠʜʦʪʦʚʦʡ ʛʨʫʧʧʳ ʬʝʨʨʠʦʨʪʠʪ ï (Ce) - 

CaCeFe3+AlFe2+(SiO4)(Si2O7)O(OH), ʚ ʢʦʪʦʨʦʤ ʞʝʣʝʟʦ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʨʦʚʥʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʙʦʠʤʠ ʚʘʣʝʥʪʥʳʤʠ 

ʬʦʨʤʘʤʠ, ʘ ʢʦʣʠʯʝʩʪʚʦ Al ʩʥʠʞʝʥʦ. 

ʉʦʜʝʨʞʘʥʠʝ ʣʘʥʪʘʥʦʠʜʦʚ ʚ ʦʨʪʠʪʝ ʪʘʢʞʝ ʤʝʥʷʝʪʩʷ ʦʪ ʧʨʦʙʳ ʢ ʧʨʦʙʝ (Ɇ TR2O3 12,6é24,0), ʫʢʣʘʜʳʚʘʷʩʴ 

ʚ ʠʥʪʝʨʚʘʣ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʤʠʥʝʨʘʣʘ. ʉʧʝʢʪʨ ʨʝʜʢʠʭ ʟʝʤʝʣʴ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ. ɺ ʥʝʤ ʚʩʝʛʜʘ ʧʨʝʦʙʣʘʜʘʝʪ 

ʉʝ, ʚʪʦʨʳʤ ʧʦ ʧʨʠʩʫʪʩʪʚʠʶ ʷʚʣʷʝʪʩʷ La, ʪʨʝʪʴʠʤ ï Nd. ʍʘʨʘʢʪʝʨʥʘ ʜʦʚʦʣʴʥʦ ʩʫʱʝʩʪʚʝʥʥʘʷ ʧʨʠʤʝʩʴ ʪʠʪʘʥʘ (ʜʦ 

1,65 ʤʘʩ.%). ʇʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʤʠʥʝʨʘʣʝ ʪʠʪʘʥʘ, ʚʦʟʤʦʞʥʦ, ʦʙʫʩʣʦʚʣʝʥʦ ʤʝʣʴʯʘʡʰʠʤʠ ʚʢʣʶʯʝʥʠʷʤʠ 

ʩʬʝʥʘ, ʢʦʪʦʨʳʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʧʨʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʨʠ 

ʤʠʢʨʦʟʦʥʜʠʨʦʚʘʥʠʠ ʦʙʨʘʟʮʦʚ. 

ɼʣʷ ʦʨʪʠʪʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʝʥʪʛʝʥʦʛʨʘʤʤʳ, ʩʥʷʪʳʝ ʜʦ ʧʨʦʢʘʣʠʚʘʥʠʷ, ʧʦʩʣʝ ʧʨʦʢʘʣʠʚʘʥʠʷ ʜʦ 900Á ʉ ʠ 

ʧʨʠ 1000Á ʉ. ʄʠʥʝʨʘʣ ʦʢʘʟʳʚʘʝʪʩʷ ʨʝʥʪʛʝʥʦʘʤʦʨʬʥʳʤ, ʦʥ ʥʝ ʜʘʝʪ ʯʝʪʢʫʶ ʨʝʥʪʛʝʥʦʚʩʢʫʶ ʢʘʨʪʠʥʫ. 

ʂʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʤʠʥʝʨʘʣʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʧʨʦʢʘʣʠʚʘʥʠʠ ʜʦ 900Á ʉ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠ ʩʲʝʤʢʝ 

ʦʥ ʜʘʝʪ ʜʠʬʨʘʢʪʦʛʨʘʤʤʫ, ʙʣʠʟʢʫʶ ʢ ʵʪʘʣʦʥʥʦʡ. ʈʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʥʝʡ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘʨʥʦʡ ʷʯʝʡʢʠ ʨʘʚʥʳ: ʘ0 

= 8,97; b0 = 5,70; ʩ0 = 10,13; ɓ = 115Á00ǋ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʥʘʛʨʝʚʝ ʦʨʪʠʪʘ (ʚʳʰʝ 1000Á ʉ) ʦʥ, ʩʫʜʷ ʧʦ 

ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʢʘʨʪʠʥʝ, ʧʝʨʝʭʦʜʠʪ ʚ ʩʤʝʩʴ ʦʢʩʠʜʦʚ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʩʦʩʪʘʚʝ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ (ʉʝ, Fʝ ʠ 

ʜʨ.). ʅʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʢʨʠʚʦʡ ʥʘʛʨʝʚʘʥʠʷ ʦʨʪʠʪʘ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʪʨʠ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʭ 

ʵʢʟʦʪʝʨʤʠʯʝʩʢʠʭ ʧʠʢʘ. ʇʝʨʚʳʡ ʵʬʬʝʢʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 273Á ʉ ʩʢʦʨʝʝ ʚʩʝʛʦ ʩʚʷʟʘʥ ʩ ʦʢʠʩʣʝʥʠʝʤ Fe2+, ʧʦʩʢʦʣʴʢʫ 

ʦʨʪʠʪ ʎʘʭʠʨʠʥʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [1] ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʝʜʝʣʴʥʦ ʞʝʣʝʟʠʩʪʦʡ 

ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ. ɼʚʘ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʠʢʘ (772 ʠ 803Áʉ) ʦʯʝʚʠʜʥʦ, ʩʚʷʟʘʥʳ ʩ ʧʨʦʮʝʩʩʘʤʠ 

ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠ ʧʝʨʝʭʦʜʦʤ ʤʠʥʝʨʘʣʘ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʉʧʝʢʪʨʘʣʴʥʳʤ ʘʥʘʣʠʟʦʤ ʚ ʤʝʪʘʤʠʢʪʥʦʤ ʦʨʪʠʪʝ ʫʯʘʩʪʢʘ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʥʳʝ 

ʩʦʜʝʨʞʘʥʠʷ ʩʣʝʜʫʶʱʠʭ ʧʨʠʤʝʩʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ: Zr, Sr, Nb, Y, Yb, P, U ʠTh. ʕʪʦʪ ʧʝʨʝʯʝʥʴ ʧʨʠʤʝʩʝʡ ʧʦʣʥʦʩʪʴʶ 

ʦʪʨʘʞʘʝʪ ʚʩʶ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʫʶ ʩʧʝʮʠʬʠʢʫ ʧʨʦʷʚʣʝʥʠʷ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚ ʦʪʥʦʰʝʥʠʠ Zr, TR, Nb, ʦʪʯʘʩʪʠ 

Be ʠ Th. 

ʂʨʠʩʪʘʣʣʦʭʠʤʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ ʦʨʪʠʪʘ ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ: 

(ʉʘ1,15Ce0,33La0,20Nd0,1)1,78(Al1,65Fe1,36Ti0,01)3,02[Si2O7][SiO4](O0,44OH0,56)(OH) 

ʎʠʨʢʦʥ ʩʨʝʜʠ ʘʢʮʝʩʩʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʜʘʥʥʳʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ. 

ʂʦʣʠʯʝʩʪʚʦ ʝʛʦ ʤʝʩʪʘʤʠ ʜʦʭʦʜʠʪ ʜʦ 1é3 %. ʄʠʥʝʨʘʣ ʦʙʨʘʟʫʝʪ ʭʦʨʦʰʦ ʦʛʨʘʥʝʥʥʳʝ ʢʨʠʩʪʘʣʣʳ, ʷʚʣʷʶʱʠʝʩʷ 

ʢʦʤʙʠʥʘʮʠʝʡ ʪʝʪʨʘʛʦʥʘʣʴʥʦʡ ʧʨʠʟʤʳ ʠ ʜʠʧʠʨʘʤʠʜʳ ʨʘʟʤʝʨʦʤ ʜʦ 3é4 ʤʤ, ʢʨʠʩʪʘʣʣʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧ 

ʮʠʨʢʦʥʘ ï ʛʠʘʮʠʥʪʦʚʳʡ. ʅʝʨʝʜʢʦ ʤʠʥʝʨʘʣ ʚʩʪʨʝʯʘʝʪʩʷ ʢʨʦʤʝ ʵʪʦʛʦ ʚ ʥʝʧʨʘʚʠʣʴʥʳʭ ʟʝʨʥʘʭ ʠ ʧʨʦʞʠʣʢʘʭ, 

ʟʘʧʦʣʥʷʷ ʤʝʞʟʝʨʥʦʚʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʢʚʘʨʮʝ, ʩ ʢʦʪʦʨʳʤ ʦʥ ʪʝʩʥʦ ʘʩʩʦʮʠʠʨʫʝʪ. ʉʦʚʤʝʩʪʥʳʭ ʩʨʘʩʪʘʥʠʡ ʦʨʪʠʪʘ ʠ 

ʮʠʨʢʦʥʘ ʥʝ ʚʩʪʨʝʯʝʥʦ. ʕʪʠ ʤʠʥʝʨʘʣʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʨʘʟʦʙʱʝʥʳ. ɿʝʨʥʘ ʮʠʨʢʦʥʘ ʦʙʳʯʥʦ ʠʤʝʶʪ ʟʦʥʘʣʴʥʦʝ 

ʩʪʨʦʝʥʠʝ, ʚʳʨʘʞʝʥʥʦʝ ʥʘʣʠʯʠʝʤ ʩʝʢʪʦʨʦʚ ʨʘʟʣʠʯʥʦʡ ʦʢʨʘʩʢʠ. ʎʚʝʪ ʤʠʥʝʨʘʣʘ ʨʦʟʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʡ ʜʦ ʢʨʘʩʥʦ-

ʙʫʨʦʛʦ, ʙʣʝʩʢ ʧʨʠʛʣʫʰʝʥʥʳʡ, ʥʝʩʢʦʣʴʢʦ ʪʫʩʢʣʳʡ. ɼʣʷ ʮʠʨʢʦʥʘ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʝʥʪʛʝʥʦʛʨʘʤʤʳ ʠ 

ʧʦ ʥʠʤ ʨʘʩʩʯʠʪʘʥʳ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘʨʥʦʡ ʷʯʝʡʢʠ: a0 = 6,58; c0 = 5,93, ʦʥʠ ʦʢʘʟʘʣʠʩʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʵʪʘʣʦʥʥʳʤ. ʉʧʝʢʪʨʘʣʴʥʳʤ ʘʥʘʣʠʟʦʤ ʚ ʮʠʨʢʦʥʝ ʦʙʥʘʨʫʞʝʥ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʠʤʝʩʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʉʫʱʝʩʪʚʝʥʥʘʷ 

ʯʘʩʪʴ ʠʭ (Sn, TR, Hf, Nb,Fe, Ti) ʥʝʩʦʤʥʝʥʥʦ, ʠʤʝʝʪ ʠʟʦʤʦʨʬʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʦʩʪʘʣʴʥʳʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʩʚʷʟʘʥʳ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʚʢʣʶʯʝʥʠʷʤʠ ʧʦʩʪʦʨʦʥʥʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʬʘʟ (Cr, Sr, Ba,Ga ʠ ʜʨ.). ʀʟʫʯʘʝʤʳʡ ʮʠʨʢʦʥ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤ ʦʪʥʦʰʝʥʠʝʤ Zr/Hf (Zr/Hf = 0,34). ʄʠʢʨʦʟʦʥʜʦʚʳʡ ʘʥʘʣʠʟ ʚʳʷʚʠʣ ʚ ʮʠʨʢʦʥʝ 

ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ Th, Nb ʠ Fe. 

ʂʨʠʩʪʘʣʣʦʭʠʤʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ ʮʠʨʢʦʥʘ, ʩʦʩʪʘʚʣʝʥʥʘʷ ʧʦ ʜʘʥʥʳʤ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ: (Zr0,94 Nb0,04 

Fe0,02Th 0,01)1,01 [SiO4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʧʠʜʦʪ-ʢʚʘʨʮʝʚʳʝ ʤʝʪʘʩʦʤʘʪʠʪʳ ʫʯʘʩʪʢʘ ʎʘʭʠʨʠʥ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ 

ʢʦʤʧʣʝʢʩʥʦʡ ʥʠʦʙʠʡ-ʮʠʨʢʦʥʠʡ-ʨʝʜʢʦʟʝʤʝʣʴʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ. ʈʝʜʢʦʟʝʤʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʚ 



 

 

108

 

 

ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʦʩʥʦʚʥʦʤ ʚ ʦʨʪʠʪʝ. ʈʫʜʥʳʝ ʤʝʪʘʩʦʤʘʪʠʪʳ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʯʝʪʳʨʝ ʩʪʘʜʠʠ ʧʦʩʣʝʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʘ: 

ʨʘʥʥʶʶ ʱʝʣʦʯʥʫʶ, ʢʠʩʣʦʪʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ, ʦʩʘʞʜʝʥʠʷ ʨʫʜʥʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʧʦʩʪʨʫʜʥʫʶ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʦʡ 

ʙʳʣʘ ʩʪʘʜʠʷ ʚʳʱʝʣʘʯʠʚʘʥʠʷ, ʩʦʚʤʝʱʝʥʥʘʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʪʣʦʞʝʥʠʝʤ ʨʫʜʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʢʦʛʜʘ ʧʨʦʠʟʦʰʝʣ 

ʨʘʩʧʘʜ ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʚ ʚʠʜʝ ʢʦʪʦʨʳʭ Zr, Nb ʠ TR ʚʳʥʦʩʠʣʠʩʴ ʨʘʩʪʚʦʨʘʤʠ ʠʟ ʦʩʪʳʚʘʶʱʝʛʦ ʤʘʩʩʠʚʘ 

ʠʥʪʨʫʟʠʚʥʳʭ ʧʦʨʦʜ. 
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ʈʊʋʊʔ ɺ ɼʆʅʅʓʍ ʆʉɸɼʂɸʍ ʂʆʊʃʆɺʀʅʓ ɼɽʈʖɻʀʅɸ ʀ ʇʈʀʃɽɻɸʖʑɽʁ ʏɸʉʊʀ 

ʆʍʆʊʉʂʆɻʆ ʄʆʈʗ 
ʄ.ɺ. ʀʚʘʥʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ɸ.ʉ. ɸʩʪʘʭʦʚ 
ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɺ.ʀ. ʀʣʴʠʯʝʚʘ ɼɺʆ ʈɸʅ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, 

ʈʦʩʩʠʷ 

ʂʦʪʣʦʚʠʥʘ ɼʝʨʶʛʠʥʘ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ  ʠʟʚʝʩʪʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʵʥʜʦʛʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʧʦʩʪʘʚʣʷʪʴ ʨʪʫʪʴ ʚ ʤʦʨʩʢʫʶ ʚʦʜʫ ʠ ʦʩʘʜʢʠ [1]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʪʫʪʠ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟʘʪʦʨ 

ʨʪʫʪʠ ʈɸ-915+ ʩ ʧʠʨʦʣʠʪʠʯʝʩʢʦʡ ʧʨʠʩʪʘʚʢʦʡ  ʇʀʈʆ-915. ʅʘ ʵʪʦʤ ʧʨʠʙʦʨʝ ʤʦʞʥʦ ʩ ʚʳʩʦʢʦʡ ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʁ

ʦʧʨʝʜʝʣʷʪʴ ʨʪʫʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʘʭ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ɽʛʦ ʧʨʠʩʪʘʚʢʘ ʇʀʈʆ-915 ʧʦʟʚʦʣʠʣʘ ʦʧʨʝʜʝʣʷʪʴ 

ʩʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʚ ʪʚʝʨʜʦʡ ʬʘʟʝ ʤʝʪʦʜʦʤ ʧʠʨʦʣʠʟʘ. ʅʠʞʥʠʡ ʧʨʝʜʝʣ ʦʙʥʘʨʫʞʝʥʠʷ ï 0,5 ʥʛ/ʛ. ʉʪʘʥʜʘʨʪʥʳʤʠ 

ʦʙʨʘʟʮʘʤʠ ʥʘ ʨʪʫʪʴ ʩʣʫʞʠʣʠ ɻʉʆ 7183-95, ʉʇɼʉ-1,2,3. ɺʥʝʰʥʠʡ ʢʦʥʪʨʦʣʴ ʚʳʧʦʣʥʷʣʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʬʠʨʤʳ-

ʧʨʦʠʟʚʦʜʠʪʝʣʷ (ʆʆʆ ʃʶʤʵʢʩ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ). ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ GeoStat (ʚʝʨʩʠʷ 7.06). ʊʠʧʠʯʥʳʡ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ, ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ Hg, ʩʯʠʪʘʝʪʩʷ ʩʨʝʜʥʝʬʦʥʦʚʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ï ʉʬ. ɽʛʦ ʝʱʝ ʥʘʟʳʚʘʶʪ ʬʦʥʦʚʳʤ ʩʦʜʝʨʞʘʥʠʝʤ, ʪ.ʝ. ʉʬ=ʉʤʝ. 

ʇʨʠ ʝʛʦ ʦʮʝʥʢʝ ʘʥʦʤʘʣʴʥʳʝ ʠ ʫʨʘʛʘʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʥʝ ʧʨʠʥʠʤʘʣʠʩʴ ʚʦ ʚʥʠʤʘʥʠʝ. 

ʂʦʪʣʦʚʠʥʘ ɼʝʨʶʛʠʥʘ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʙʦʨʢʦʡ 51 ʧʨʦʙʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʜʦʥʥʳʭ 

ʦʩʘʜʢʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 3 ʛʨʫʧʧʳ: 1) ʧʨʦʙʳ ʜʦ ʛʣʫʙʠʥ 250 ʤ (n=12); 2) ʚ ʠʥʪʝʨʚʘʣʝ 250é1450 ʤ 

(n=22) ʠ 3) ʚ ʠʥʪʝʨʚʘʣʝ 1450é1750 ʤ (n=17). ʉʦʜʝʨʞʘʥʠʷ Hg ʚ ʮʝʣʦʤ ʜʣʷ ʜʘʥʥʦʛʦ ʧʦʣʠʛʦʥʘ ʚʘʨʴʠʨʫʶʪ ʦʪ 6 ʜʦ 

421 ʥʛ/ʛ ʧʨʠ ʩʨʝʜʥʝʤ ʠ ʤʝʜʠʘʥʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 48 ʠ 29 ʥʛ/ʛ. ʌʦʥ ʨʘʚʝʥ 29 ʥʛ/ʛ (ʨʠʩ. 1). 

ʅʠʟʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʜʣʷ ʛʣʫʙʠʥ ʜʦ 250 ʤʝʪʨʦʚ ʠ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 12 ʥʛ/ʛ. ʇʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʛʣʫʙʠʥʳ ʩʦʜʝʨʞʘʥʠʷ ʨʪʫʪʠ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʜʦ 75 ʥʛ/ʛ, ʚ ʩʘʤʦʡ ʢʦʪʣʦʚʠʥʝ ɼʝʨʶʛʠʥʘ (ʛʣʫʙʠʥʘ 

1450é1750 ʤ) ʜʦʩʪʠʛʘʶʪ 150 ʥʛ/ʛ. ʇʦʚʳʰʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʜʣʷ ʵʪʦʛʦ ʨʘʡʦʥʘ ʩʦʩʪʘʚʣʷʶʪ 421 ʥʛ/ʛ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʩʦʜʝʨʞʘʥʠʷ (702 ʥʛ/ʛ) ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʨʘʡʦʥʝ ʵʥʜʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (ñɹʘʨʠʪʦʚʳʝ ʛʦʨʳò). 

ʉʦʜʝʨʞʘʥʠʷ ʨʪʫʪʠ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʧʦ ʧʨʦʬʠʣʶ ɸ-ɹ (ʐʘʥʪʘʨʩʢʠʝ ʦʩʪʨʦʚʘ ï ʦ. 

ʇʘʨʘʤʫʰʠʨ) ʥʘʭʦʜʷʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 8é100 ʥʛ/ʛ ʧʨʠ ʩʨʝʜʥʝʤ ʩʦʜʝʨʞʘʥʠʠ 29 ʥʛ/ʛ (n=60). ʕʪʦ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ, 

ʯʝʤ ʚ ʨʘʡʦʥʝ ʢʦʪʣʦʚʠʥʳ ɼʝʨʶʛʠʥʘ, ʯʪʦ ʝʱʝ ʨʘʟ ʜʦʢʘʟʳʚʘʝʪ  ʚʣʠʷʥʠʝ ʠʟʚʝʩʪʥʳʭ ʵʥʜʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʪʫʪʠ ʧʦ ʢʦʣʦʥʢʘʤ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʢʦʣʦʥʢʘʭ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʢʦʪʣʦʚʠʥʳ ɼʝʨʶʛʠʥʘ ʩʦʜʝʨʞʘʥʠʷ ʧʦ ʚʝʨʪʠʢʘʣʠ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʡʦʥʝ 

ʬʦʥʦʚʳʭ. ʊʘʢʠʝ ʢʦʣʦʥʢʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʚʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʘ ʰʝʣʴʬʘ ʦ. ʉʘʭʘʣʠʥ ʠ ʙʘʥʢʠ ʂʘʰʝʚʘʨʦʚʘ. ɺ 

ʦʩʪʘʣʴʥʳʭ ʢʦʣʦʥʢʘʭ ʢʦʪʣʦʚʠʥʳ ɼʝʨʶʛʠʥʘ ʩʦʜʝʨʞʘʥʠʷ ʧʦ ʢʦʣʦʥʢʝ ʫʞʝ ʥʘʤʥʦʛʦ ʚʳʰʝ, ʠ ʩʦʜʝʨʞʘʥʠʷ ʩʠʣʴʥʦ 

ʚʘʨʴʠʨʫʶʪ (25é650 ʥʛ/ʛ) ʧʦ ʚʝʨʪʠʢʘʣʠ. 

ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʤʘʪʝʨʠʢʦʚʦʛʦ ʩʢʣʦʥʘ ʦ. ʉʘʭʘʣʠʥ ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʣʦʥʦʢ, ʩʣʦʞʝʥʥʳʭ ʜʠʘʪʦʤʦʚʳʤʠ 

ʠʣʘʤʠ, ʠʤʝʝʪ ʦʯʝʥʴ ʥʠʟʢʠʝ ʠ ʨʘʚʥʦʤʝʨʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʧʦ ʚʩʝʤʫ ʨʘʟʨʝʟʫ. ʇʨʠ ʵʪʦʤ, ʠʟʤʝʥʝʥʠʷ ʚ ʚʝʱʝʩʪʚʝʥʥʦʤ 

ʩʦʩʪʘʚʝ ʦʩʘʜʢʦʚ, ʥʘʣʠʯʠʝ ʛʘʟʦʛʠʜʨʘʪʦʚ, ʢʘʨʙʦʥʘʪʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʧʨʦʩʣʦʝʚ ʧʠʨʦʢʣʘʩʪʠʢʠ ʠ ʩʣʦʝʚ 

ʜʠʘʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʥʝ ʩʢʘʟʳʚʘʪʁʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʩʦʜʝʨʞʘʥʠʠ ʨʪʫʪʠ. ɽʝ ʩʨʝʜʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʨʘʚʥʳ 15é25 ʥʛ/ʛ, ʙʣʠʟʢʠ ʦʪʤʝʯʝʥʥʳʤ ʚ ʢʘʯʝʩʪʚʝ ʬʦʥʦʚʳʭ (29 ʥʛ/ʛ) ʜʣʷ ʦʩʘʜʢʦʚ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ. 

ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʢʦʣʦʥʢʘ Ge99-29, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʪʦʨʦʡ ʚʳʷʚʣʝʥʳ ʨʝʟʢʦ ʠʟʤʝʥʯʠʚʳʝ ʠ ʘʥʦʤʘʣʴʥʳʝ 

ʩʦʜʝʨʞʘʥʠʷ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʪʫʪʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʦʩʘʜʢʦʚ, ʟʘʣʝʛʘʶʱʠʭ ʧʦʜ ʩʣʦʝʤ ʛʘʟʦʛʠʜʨʘʪʦʚ, 

ʭʦʪʷ ʝʝ ʦʯʝʥʴ ʚʳʩʦʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʪʤʝʯʝʥʳ ʪʘʢʞʝ ʚ ʥʝʢʦʪʦʨʳʭ ʛʦʨʠʟʦʥʪʘʭ ʚʳʰʝ. ɺ ʮʝʣʦʤ, ʚʩʷ ʢʦʣʦʥʢʘ 

ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ ʨʪʫʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʢʦʣʦʥʢʘʤʠ, ʦʪʦʙʨʘʥʥʳʤʠ ʚ ʵʪʦʤ 

ʨʘʡʦʥʝ [1]. 

ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʢʦʪʣʦʚʠʥʳ ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ ʚʳʷʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʡ ʚ 

ʛʦʣʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʠ ʦʩʦʙʝʥʥʦ ʚ ʠʭ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ, ʩʣʦʞʝʥʥʦʤ ʜʠʘʪʦʤʦʚʳʤʠ ʠʣʘʤʠ ʩ ʚʦʟʨʘʩʪʦʤ ʜʦ 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ, ʇɽʊʈʆɻʈɸʌʀʗ 

6é8 ʪʳʩ. ʣʝʪ. ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʚ ʵʪʦʤ ʛʦʨʠʟʦʥʪʝ ʠʟʤʝʥʷʝʪʩʷ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʦ. ɺ ʥʠʞʝʣʝʞʘʱʠʭ 

ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʩʦʜʝʨʞʘʥʠʷ ʨʪʫʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʧʨʠ ʩʨʝʜʥʠʭ ʝʝ ʩʦʜʝʨʞʘʥʠʷʭ 35é40 ʥʛ/ʛ. ɺ ʥʝʢʦʪʦʨʳʭ ʢʦʣʦʥʢʘʭ ʚ ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʦʪʤʝʯʘʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʚʘʨʠʘʮʠʠ ʩʦʜʝʨʞʘʥʠʡ ʨʪʫʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ, ʚʝʨʦʷʪʥʦ, ʨʘʟʣʠʯʠʷʤʠ ʚ 

ʚʝʱʝʩʪʚʝʥʥʦʤ ʩʦʩʪʘʚʝ ʦʩʘʜʢʦʚ, ʥʘʧʨʠʤʝʨ, ʚʢʣʶʯʝʥʠʷʤʠ ʧʝʩʯʘʥʳʭ ʧʨʦʩʣʦʝʚ ʪʫʨʙʠʜʠʪʦʚ. 

ʇʦʚʳʰʝʥʥʳʝ ʠ ʘʥʦʤʘʣʴʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʨʪʫʪʠ ʚ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʭʘʨʘʢʪʝʨʥʳ ʪʦʣʴʢʦ 

ʜʣʷ ʢʦʣʦʥʦʢ Ge99-36 ʠ 9310 ʠʟ ʨʘʡʦʥʘ ñɹʘʨʠʪʦʚʳʭ ʛʦʨò. ɺ ʥʠʭ ʛʦʣʦʮʝʥʦʚʳʝ ʦʩʘʜʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʜʥʘ ʚʳʭʦʜʷʪ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ. ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʥʘʣʠʯʠʝʤ ʘʫʪʠʛʝʥʥʦʡ ʙʘʨʠʪʦʚʦʡ ʠ 

ʢʘʨʙʦʥʘʪʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʧʨʠʯʝʤ ʚ ʢʦʣʦʥʢʝ 9310 ʦʥʘ ʧʨʦʷʚʣʝʥʘ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ. 

 

 
ʈʠʩ. 1. ʉʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʢʦʪʣʦʚʠʥʳ ɼʝʨʶʛʠʥʘ ʠ 

ʧʨʠʣʝʛʘʶʱʝʡ ʯʘʩʪʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ. ʊʦʯʢʘʤʠ ʧʦʢʘʟʘʥʳ ʩʪʘʥʮʠʠ ʦʪʙʦʨʘ, 

ʠʟʦʣʠʥʠʷʤʠ ï ʨʝʣʴʝʬ ʜʥʘ (ʤ) 

 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʳ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʬʦʨʤʘʤʠ ʨʪʫʪʠ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʤʘʢʩʠʤʫʤʘʤʠ ʚʳʭʦʜʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 250é290Á ʉ ʜʣʷ ʬʠʟʠʯʝʩʢʠ ʩʦʨʙʠʨʦʚʘʥʥʦʡ ʬʦʨʤʳ, 331é320Á ʉ ʜʣʷ 

ʭʝʤʦʩʦʨʙʠʨʦʚʘʥʥʦʡ ʠ 350é410Á ʉ ʜʣʷ ʩʫʣʴʬʠʜʥʦʡ. ɺ ʦʩʥʦʚʥʦʤ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʢʦʪʣʦʚʠʥʳ ɼʝʨʶʛʠʥʘ ʨʪʫʪʴ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʩʫʣʴʬʠʜʥʦʡ ʬʦʨʤʝ, ʠʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʢʦʣʦʥʢʘ Ge99-29, ʛʜʝ ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ 3 ʬʦʨʤʳ 

ʥʘʭʦʞʜʝʥʠʷ ʨʪʫʪʠ. ɺ ʧʨʦʙʘʭ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʨʪʫʪʠ ʠʟ ʢʦʪʣʦʚʠʥʳ ɼʝʨʶʛʠʥʘ ʪʝʨʤʦʛʨʘʤʤʘ ʚʳʭʦʜʘ ʨʪʫʪʠ 

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʢʦʣʦʥʢʠ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʨʘʟʣʠʯʥʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʁʜʦʥʥʳʭ ʦʩʘʜʢʦʚ, 

ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʥʘ ʜʥʝ ʢʦʪʣʦʚʠʥʳ. ɺ ʢʦʣʦʥʢʝ LV29-103 ʚ 

ʠʥʪʝʨʚʘʣʝ 280é330 ʩʤ ʠ 890é940 ʩʤ ʘʥʘʣʠʟʠʨʦʚʘʣʩʷ ʧʠʨʠʪ, ʧʨʠ ʘʥʘʣʠʟʝ ʢʨʠʚʘʷ ʝʛʦ ʪʝʨʤʦʛʨʘʤʤʳ ʚʝʜʝʪ ʩʝʙʷ 

ʥʝʫʩʪʦʡʯʠʚʦ. ɺ ʠʥʪʝʨʚʘʣʝ 890é940 ʩʤ ʤʘʢʩʠʤʫʤ ʚʳʭʦʜʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 450Á ʉ, ʨʪʫʪʴ ʪʘʢʞʝ ʥʘʭʦʜʠʪʩʷ ʚ 

ʩʫʣʴʬʠʜʥʦʡ ʬʦʨʤʝ. 

ʂʦʣʦʥʢʘ 9310 ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ ʬʠʟʠʯʝʩʢʠ ʩʦʨʙʠʨʦʚʘʥʥʦʡ ʠ ʭʝʤʦʩʦʨʙʠʨʦʚʘʥʥʦʡ ʬʦʨʤʳ 

ʨʪʫʪʠ, ʯʪʦ ʚʠʜʥʦ ʠʟ ʪʝʨʤʦʛʨʘʤʤʳ, ʛʜʝ ʢʨʠʚʘʷ ʩʚʦʡ ʤʘʢʩʠʤʫʤ ʜʦʩʪʠʛʘʝʪ ʥʝ ʨʝʟʢʦ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʧʨʦʙʘʭ 

ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. 

 

 
ʈʠʩ. 2. ɼʠʘʛʨʘʤʤʘ ʬʘʢʪʦʨʥʳʭ ʥʘʛʨʫʟʦʢ (ʤʝʪʦʜ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ, ʚʨʘʱʝʥʠʝ 

ʚʵʨʠʤʘʢʩ) ʠ ʟʥʘʯʠʤʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʭʠʤʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʢʦʪʣʦʚʠʥʳ ɼʝʨʶʛʠʥʘ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ. 

ʃʠʥʠʷʤʠ ʧʦʢʘʟʘʥʳ ʦʯʝʥʴ ʩʠʣʴʥʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʙʣʠʟʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʚʣʠʷʥʠʷ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʦʙʱʠʡ ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʠʟʫʯʝʥʥʳʭ ʧʨʦʙ ʙʳʣ ʚʳʧʦʣʥʝʥ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʠ R-ʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ (94 ʧʨʦʙʳ). 

ɼʠʘʛʨʘʤʤʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ R-ʬʘʢʪʦʨʘ ʠʣʣʶʩʪʨʠʨʫʶʪ ʦʙʦʩʦʙʣʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (Si, 

ʉʦʨʛ, ʠ 2 ʧʦʣʠʵʣʝʤʝʥʪʥʳʝ ʘʩʩʦʮʠʘʮʠʠ (ʨʠʩ. 2). ʆʩʥʦʚʫ ʘʩʩʦʮʠʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ʤʘʨʛʘʥʝʮ, ʠʤʝʶʱʠʡ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʥʝ ʪʦʣʴʢʦ ʩ ʨʪʫʪʴʶ, ʥʦ ʠ ʩ ʜʨʫʛʠʤʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ (Ba, Zn, Ni). ʊʘʢʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʠʩʫʱʠ ʨʘʡʦʥʘʤ ʩ ʧʨʠʨʦʜʥʳʤ ʧʦʩʪʫʧʣʝʥʠʝʤ ʨʪʫʪʠ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. ɸʩʪʘʭʦʚ ɸ.ʉ., ɺʘʣʣʤʘʥ ʂ., ʀʚʘʥʦʚ ʄ.ɺ., ʂʦʣʝʩʦʚ ɻ.ʄ., ʉʘʪʪʘʨʦʚʘ ɺ.ɺ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʪʫʪʠ ʠ ʩʢʦʨʦʩʪʴ ʝʝ 

ʥʘʢʦʧʣʝʥʠʷ ʚ ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʢʦʪʣʦʚʠʥʳ ɼʝʨʶʛʠʥʘ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ // ɻʝʦʭʠʤʠʷ. ï ʄ., 2007. ï 
ʊ. 45. ï ˉ 1. ï ʉ. 54ï70. 

 
ʇʆʉʊʉɽɼʀʄɽʅʊɸʎʀʆʅʅʓɽ ʇʈɽʆɹʈɸɿʆɺɸʅʀʗ ʅɽʌʊɽɻɸɿʆʅʆʉʅʓʍ ʆʊʃʆɾɽʅʀʁ 

ʀ ʄɽʊʆɼʓ ʀʍ ʀɿʋʏɽʅʀʗ 
ɽ.ʈ. ʀʩʘʝʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ʅ.ʌ. ʉʪʦʣʙʦʚʘ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠ 

ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʫʯʝʥʠʷ ʦ ʧʦʩʪʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʩʪʘʜʠʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʷ. ʊʘʢ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʳ ʩʪʘʜʠʡʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ, ʚʢʣʶʯʘʶʱʝʡ ʩʪʘʜʠʠ ʜʠʘʛʝʥʝʟʘ, ʢʘʪʘʛʝʥʝʟʘ ʠ ʤʝʪʘʛʝʥʝʟʘ [2, 3]. ʅʦ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʫʥʠʚʝʨʩʘʣʠʟʤ ʪʘʢʦʡ ʩʭʝʤʳ ʩʪʘʣ ʧʦʜʚʝʨʛʘʪʴʩʷ ʩʦʤʥʝʥʠʶ [1, 5]. ʀ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, 

ʧʦʢʘ ʝʱʝ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʘʷ, ʩʯʠʪʘʶʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʰʠʨʠʪʴ ʨʘʤʢʠ ʫʯʝʥʠʷ ʦ ʧʦʩʪʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʘʭ, ʪʘʢ ʢʘʢ ʢʣʘʩʩʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦʩʪʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʦʢʘʟʘʣʘʩʴ 

ʩʧʨʘʚʝʜʣʠʚʦʡ ʣʠʰʴ ʜʣʷ ʜʣʠʪʝʣʴʥʦ, ʩʪʘʙʠʣʴʥʦ ʠ ʠʥʪʝʥʩʠʚʥʦ ʧʦʛʨʫʞʘʶʱʠʭʩʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʝʧʨʝʩʩʠʡ. ʅʦ ʜʘʞʝ 

ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʧʨʠ ʜʝʪʘʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʫʩʪʘʥʦʚʣʝʥʳ ʬʘʢʪʦʨʳ (ʬʘʮʠʘʣʴʥʘʷ ʧʨʠʨʦʜʘ ʦʪʣʦʞʝʥʠʡ, ʧʝʨʝʩʣʘʠʚʘʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʦʨʦʜ, ʩʦʩʪʘʚ ʩʝʜʠʤʝʥʪʦʬʦʥʜʘ, ʠ ʜʨ.), ʘʢʪʠʚʠʟʠʨʫʶʱʠʝ ʠʣʠ ʟʘʤʝʜʣʷʶʱʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ  

ʚʥʫʪʨʠ ʨʘʟʨʝʟʦʚ ʦʩʘʜʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʜʥʠ ʪʦʣʴʢʦ ʩʪʘʜʠʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʪʥʶʜʴ ʥʝ 

ʠʩʯʝʨʧʳʚʘʶʪ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʧʦʩʪʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ. 

ɺ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ɹ.ɸ. ʃʝʙʝʜʝʚʘ [1] ʧʦʩʪʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʨʘʩʩʤʦʪʨʝʥʳ ʩ ʧʦʟʠʮʠʡ 

ʩʪʘʜʠʘʣʴʥʦʛʦ ʠ ʥʘʣʦʞʝʥʥʦʛʦ ʵʧʠʛʝʥʝʟʘ. ʕʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʪʦʣʴʢʦ ʧʦʩʣʝ ʥʘʢʦʧʣʝʥʠʷ ʦʛʨʦʤʥʦʛʦ ʦʙʲʝʤʘ 

ʤʘʪʝʨʠʘʣʘ ʧʦ ʵʪʦʡ ʧʨʦʙʣʝʤʝ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʫʩʪʦʪʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʩʘʜʦʯʥʳʭ 

ʧʦʨʦʜ ʢʘʢ ʦ ʚʘʞʥʝʡʰʝʤ ʬʘʢʪʦʨʝ ʠʭ ʵʚʦʣʶʮʠʠ. ʅʘʣʠʯʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʛʦ ʧʫʩʪʦʪʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʥʘʣʠʯʠʝ ʠ ʜʚʠʞʝʥʠʝ ʟʘʭʦʨʦʥʝʥʥʳʭ ʬʣʶʠʜʦʚ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʚʠʞʝʥʠʝ ʬʣʶʠʜʦʚ, 

ʫʩʠʣʝʥʥʦʝ ʜʠʩʣʦʢʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʫʩʪʦʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʪʦʣʴʢʦ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʝ ʫʩʣʦʚʠʷ, ʥʦ ʠ ʚʪʦʨʠʯʥʳʝ ʧʨʦʮʝʩʩʳ 

ʷʚʣʷʶʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʫʩʪʦʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʨʦʜ-ʢʦʣʣʝʢʪʦʨʦʚ. ʆʥʠ ʣʠʙʦ ʫʣʫʯʰʘʶʪ 

ʝʛʦ ʚ ʧʨʦʮʝʩʩʝ ʚʳʱʝʣʘʯʠʚʘʥʠʷ, ʣʠʙʦ ʫʭʫʜʰʘʶʪ ʧʨʠ ʚʪʦʨʠʯʥʦʤ ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʠ. ɺ ʮʝʣʦʤ ʠʥʬʠʣʴʪʨʘʮʠʷ 

ʬʣʶʠʜʦʚ ʦʢʘʟʳʚʘʝʪ ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʪʦʨʠʯʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʥʝʬʪʠ ʠ ʛʘʟʘ. ʇʨʦʮʝʩʩʳ  

ʫʛʣʝʢʠʩʣʦʪʥʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʘ ʧʨʠʚʦʜʪ̫ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚʪʦʨʠʯʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʦʩʥʦʚʥʳʤʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʱʠʤʠ ʥʘ ʢʦʣʣʝʢʪʦʨʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʙʣʦʤʦʯʥʳʭ 

ʧʦʨʦʜ ï ʛʣʠʥʘʤʠ (ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʘʦʣʠʥʠʪʦʤ ʠ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʛʠʜʨʦʩʣʶʜʘʤʠ), ʘ ʪʘʢʞʝ ʢʘʨʙʦʥʘʪʘʤʠ, 

ʫʭʫʜʰʘʶʱʠʤʠ ʠʭ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ. 

ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ çɻʝʦʭʠʤʠʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʩʘʜʦʯʥʳʭ ʙʘʩʩʝʡʥʘʭè ɹ.ɸ. ʃʝʙʝʜʝʚ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʨʝʘʢʮʠʠ ʥʘʣʦʞʝʥʥʦʛʦ ʵʧʠʛʝʥʝʟʘ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʭ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʣʠʪʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʘʥʦʤʘʣʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʚʝʣʠʢʘ, ʧʦʵʪʦʤʫ ʜʣʷ ʥʘʜʝʞʥʦʛʦ ʠʭ 

ʚʳʜʝʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ [1]. 

ʂ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʠʪʩʷ ʷʜʝʨʥʦ-ʬʠʟʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ U ʠ Al2O3 ʚ ʦʩʘʜʦʯʥʳʭ 

ʧʦʨʦʜʘʭ [4]. ʋʨʘʥ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʢ ʛʝʦʭʠʤʠʯʝʩʢʠʡ ʠʥʜʠʢʘʪʦʨ ʧʨʦʮʝʩʩʦʚ ʥʘʣʦʞʝʥʥʦʛʦ ʵʧʠʛʝʥʝʟʘ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʣʠʪʝʣʴʥʦʛʦ ʢʦʥʪʘʢʪʘ ʤʦʨʩʢʦʡ ʚʦʜʳ ʩ ʧʦʨʦʜʦʡ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʩʪʘʥʦʚʣʝʥʠʶ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʫʨʘʥʦʤ ʠ ʘʣʶʤʦʢʠʩʣʦʪʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ. 

ʉʦʜʝʨʞʘʥʠʝ ʫʨʘʥʘ ʚ ʧʦʨʦʜʘʭ-ʢʦʣʣʝʢʪʦʨʘʭ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,9*10-4 ʜʦ 4,0*10-4 ʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 

1,99*10-4 ʜʣʷ ʧʝʩʯʘʥʠʢʦʚ ʠ 2,6*10-4 ʜʣʷ ʘʣʝʚʨʦʣʠʪʦʚ. ʊʘʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʫʨʘʥʘ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʧʦʨʦʜ, ʥʝ 

ʟʘʪʨʦʥʫʪʳʭ ʧʨʦʮʝʩʩʘʤʠ ʥʘʣʦʞʝʥʥʦʛʦ ʵʧʠʛʝʥʝʟʘ. ɻʝʦʭʠʤʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʤʦʞʝʪ ʙʳʪʴ ʥʘʨʫʰʝʥʦ ʧʨʦʮʝʩʩʘʤʠ 

ʫʛʣʝʢʠʩʣʦʪʥʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʘ, ʘ ʪʘʢʞʝ ʧʨʦʮʝʩʩʘʤʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʛʝʦʧʦʣʠʤʝʨʦʚ (ʢʝʨʦʛʝʥ ʪʠʧʘ II) ʠʣʠ 

ʫʨʘʥʦʥʦʩʥʳʭ ʙʠʪʫʤʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʨʘʟʚʠʪʠʠ ʧʨʦʮʝʩʩʦʚ ʫʛʣʝʢʠʩʣʦʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʣʦʤʦʯʥʳʝ 

ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʩʦʜʝʨʞʘʥʠʷ ʫʨʘʥʘ ʫʙʳʚʘʶʪ ʥʘʨʷʜʫ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʝʪʨʦʛʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʊʦ 

ʝʩʪʴ ʧʦ ʚʝʣʠʯʠʥʝ ʦʪʥʦʰʝʥʠʷ U ʢ Al2O3 ʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʟʦʥʳ ʨʘʟʫʧʣʦʪʥʝʥʥʳʭ ʧʦʨʦʜ-ʢʦʣʣʝʢʪʦʨʦʚ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʝʦʭʠʤʠʶ ʫʨʘʥʘ ʠ ʛʣʠʥʦʟʝʤʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʮʝʣʷʭ ʦʮʝʥʢʠ ʠ ʢʘʨʪʠʨʦʚʘʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʨʦʷʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʥʘʣʦʞʝʥʥʦʛʦ ʵʧʠʛʝʥʝʟʘ, ʘ ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚʳʜʝʣʝʥʠʷ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʩʢʦʧʣʝʥʠʷ ʥʝʬʪʠ ʠ ʛʘʟʘ ʠʥʪʝʨʚʘʣʦʚ ʚ ʨʘʟʨʝʟʝ ʩʢʚʘʞʠʥ. 

ʃʠʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʷʜʝʨʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦ ʢʝʨʥʫ ʩʢʚʘʞʠʥ r

ʉʝʚʝʨʦ-ɺʘʥʢʦʨʩʢʘʷ-1, ʧʨʦʙʫʨʝʥʥʦʡ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʃʠʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʜʘʥʥʦʡ ʩʢʚʘʞʠʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʠʪʫʤʠʥʠʟʘʮʠʝʡ, 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ, ʇɽʊʈʆɻʈɸʌʀʗ 

ʦʢʚʘʨʮʝʚʘʥʠʝʤ, ʧʠʨʠʪʠʟʘʮʠʝʡ, ʢʘʨʙʦʥʘʪʠʟʘʮʠʝʡ, ʢʦʪʦʨʳʝ ʫʭʫʜʰʘʶʪ ʠʣʠ ʩʣʘʙʦ ʚʣʠʷʶʪ ʥʘ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-

ʝʤʢʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ (ʌɽʉ) ʧʦʨʦʜ-ʢʦʣʣʝʢʪʦʨʦʚ. ʊʘʢʞʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʟʦʥʳ ʩ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳʤʠ ʧʨʦʮʝʩʩʘʤʠ 

ʢʘʦʣʠʥʠʟʘʮʠʠ ʠ ʩʣʶʜʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʣʫʯʰʘʶʪ ʌɽʉ. ɸ ʚ ʨʝʟʫʣʴʪʘʪʝ ʷʜʝʨʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʰʣʘʤʫ ʩʢʚʘʞʠʥʳ ʉʝʚʝʨʦ-ɺʘʥʢʦʨʩʢʦʡ 1, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʟʦʥʳ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʘʥʦʤʘʣʠʷʤʠ, ʪʦ 

ʝʩʪʴ ʟʦʥʳ ʚʳʥʦʩʘ ʫʨʘʥʘ, ʢʦʪʦʨʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʦʮʝʩʩʘʭ ʫʛʣʝʢʠʩʣʦʪʥʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʧʨʦʮʝʩʩʘʭ ʥʘʣʦʞʝʥʥʦʛʦ ʵʧʠʛʝʥʝʟʘ. ʇʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʢʦʨʨʝʣʠʨʫʶʪʩʷ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʣʠʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ, ʷʜʝʨʥʦ-

ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʠ ʙʠʪʫʤʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ 

ʢʝʨʥʘ ʠ ʰʣʘʤʘ ʨʘʟʨʝʟʘ ʩʢʚʘʞʠʥʳ ʚʳʜʝʣʝʥʳ 

ʠʥʪʝʨʚʘʣʳ ʨʘʟʫʧʣʦʪʥʝʥʥʳʭ ʧʦʨʦʜ (ʚʦʟʤʦʞʥʳʭ 

ʧʦʨʦʜ-ʢʦʣʣʝʢʪʦʨʦʚ) ʠ ʧʦʨʦʜ, ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʫʧʣʦʪʥʝʥʥʳʭ (ʚʝʨʦʷʪʥʳʭ ʬʣʶʠʜʦʫʧʦʨʦʚ), ʚ 

ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʚʝʨʦʷʪʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʣʝʞʝʡ 

ʋɺ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥ 

ʣʠʪʦʛʝʦʭʠʤʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʉʝʚʝʨʦ-ɺʘʥʢʦʨʩʢʦʡ 

ʩʢʚʘʞʠʥʳ 1. ʐʪʨʠʭʦʚʢʦʡ ʚʳʜʝʣʝʥʳ ʟʦʥʳ 

ʨʘʟʚʠʪʠʷ ʨʝʘʢʮʠʡ ʥʘʣʦʞʝʥʥʦʛʦ ʵʧʠʛʝʥʝʟʘ (ʟʦʥʳ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ). 

ʍʦʨʦʰʦ ʚʠʜʥʦ, ʯʪʦ ʥʘʢʦʧʣʝʥʠʝ ʋɺ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʟʦʥʘʭ ʨʘʟʚʠʪʠʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ ʟʘʢʦʥʦʤʝʨʥʦ ʫʤʝʥʴʰʘʝʪʩʷ 

ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ. ʇʨʠ ʵʪʦʤ ʫʤʝʥʴʰʘʶʪʩʷ ʠ 

ʧʨʠʪʦʢʠ ʋɺ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ ʨʘʟʨʝʟʘ ʉʝʚʝʨʦ-

ɺʘʥʢʦʨʩʢʦʡ 1 (ʨʠʩ.), ʠʥʪʝʨʚʘʣ r ʨʘʟʨʝʟʘ ʩ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʧʳʪʘʥʠʡ, ʚ ʦʩʥʦʚʥʦʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʠʥʪʝʨʚʘʣʘʤ ʩʠʣʴʥʦ ʨʘʟʫʧʣʦʪʥʝʥʥʳʭ ʧʦʨʦʜ. 

ʉʪʘʜʠʘʣʴʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʚʳʨʘʟʠʣʠʩʴ ʚ ʫʧʣʦʪʥʝʥʠʠ ʦʙʣʦʤʦʯʥʳʭ ʧʦʨʦʜ, 

ʫʤʝʥʴʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʡ ʧʦʨʠʩʪʦʩʪʠ ʠ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʢʦʣʣʝʢʪʦʨʦʚ, ʦʪʞʘʪʠʠ ʠʟ ʦʩʘʜʢʦʚ 

ʚʦʜ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʦʚʦʡ ʚʦʜʥʦʡ ʬʘʟʳ ʩ 

ʠʟʤʝʥʝʥʥʳʤʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ, ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ 

ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʧʦʨʦʜ ʚ ʧʦʨʦʜʳ ʩ ʙʦʣʝʝ 

ʢʨʫʧʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʜʨ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʘʜʠʘʣʴʥʳʡ ʵʧʠʛʝʥʝʟ 

ʪʦʣʴʢʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʣ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʝ 

ʩʚʦʡʩʪʚʘ ʦʪʣʦʞʝʥʠʡ, ʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʠʣ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʟʤʝʱʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ, 

ʦʧʨʝʜʝʣʷʝʤʳʭ ʫʩʣʦʚʠʷʤʠ ʩʝʜʠʤʝʥʪʘʮʠʠ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʣʦʞʝʥʥʦ-ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʦʰʣʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʬʠʟʠʯʝʩʢʠʭ ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ. 

ʈʘʩʪʚʦʨʝʥʠʝ ʧʦʨʦʜ, ʧʨʦʪʝʢʘʶʱʝʝ ʚ ʣʦʢʘʣʴʥʳʭ 

ʫʯʘʩʪʢʘʭ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʥʠʭ ʛʣʫʙʠʥʥʦʡ 

(ʟʦʥʳ ʜʠʟʲʶʥʢʪʠʚʦʚ) ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʝʡ 

ʤʠʛʨʠʨʫʶʱʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ (ʛʘʟʦ- ʠ 

ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʝ ʢʦʣʣʝʢʪʦʨʳ) ʫʛʣʝʢʠʩʣʦʪʳ ʠ 

ʘʛʨʝʩʩʠʚʥʳʭ ʨʘʩʪʚʦʨʦʚ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʧʨʠ 

ʦʢʠʩʣʝʥʠʠ ʥʝʬʪʠ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʚʪʦʨʠʯʥʦʡ ʧʫʩʪʦʪʥʦʩʪʠ, ʘ ʚʳʥʦʩ ʠ ʦʪʣʦʞʝʥʠʝ 

ʨʘʩʪʚʦʨʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ï ʦʙʨʘʟʦʚʘʥʠʶ 

ʚʪʦʨʠʯʥʦ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ. ʇʨʠ ʵʪʦʤ, 

ʩʦʟʜʘʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 

ʧʦʩʪʫʧʣʝʥʠ ̫ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʢʦʣʣʝʢʪʦʨ, ʥʦ ʠ 

ʩʦʭʨʘʥʝʥʠʶ ʟʘʣʝʞʝʡ. 

ɼʝʪʘʣʴʥʳʝ ʣʠʪʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʝʟʘ ʩʢʚʘʞʠʥʳ ʉʝʚʝʨʦ-ɺʘʥʢʦʨʩʢʦʡ 1 ʥʝ ʦʙʥʘʨʫʞʠʣʠ 

ʥʝʬʪʝʤʘʪʝʨʠʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʠʤʝʶʱʠʭ ʩʫʱʝʩʪʚʝʥʥʫʶ ʤʦʱʥʦʩʪʴ ʠ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʫʨʘʥʦʥʦʩʥʦʛʦ 

ʥʝʬʪʝʛʝʥʝʨʠʨʫʶʱʝʛʦ ʢʝʨʦʛʝʥʘ - ʪʘʢʠʝ ʧʦʨʦʜʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʛʣʫʙʞʝ. ɺʦʟʤʦʞʥʦ, ʯʪʦ ʥʘʢʦʧʣʝʥʠʝ ʢʝʨʦʛʝʥʘ ʪʠʧʘ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

II  ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʦʪʣʦʞʝʥʠʷʭ ʧʝʨʤʩʢʦʛʦ, ʜʝʚʦʥʩʢʦʛʦ ʠ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʚʦʟʨʘʩʪʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʠʟʚʝʩʪʥʳ ʫʨʦʚʥʠ 

ʨʘʟʚʠʪʠʷ ʥʝʬʪʝʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ. ʉʦʛʣʘʩʥʦ ʬʣʶʠʜʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʝʬʪʝʛʘʟʦʦʙʨʘʟʦʚʘʥʠʷ, ʨʦʞʜʝʥʥʳʝ ʚ 

ʥʝʜʨʘʭ ɿʝʤʣʠ ʫʛʣʝʚʦʜʦʨʦʜʳ ʚʧʦʣʥʝ ʤʦʛʣʠ ʤʠʛʨʠʨʦʚʘʪʴ ʚ ʚʳʰʝʣʝʞʘʱʠʝ ʦʪʣʦʞʝʥʠʷ. ʆʙ ʵʪʦʤ ʫʙʝʜʠʪʝʣʴʥʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʧʨʦʮʝʩʩʳ ʥʘʣʦʞʝʥʥʦʛʦ ʵʧʠʛʝʥʝʟʘ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʠʪʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʨʘʙʦʪ. 
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ʆʇʈɽɼɽʃɽʅʀɽ ɺɽʑɽʉʊɺɽʅʅʆɻʆ ʉʆʉʊɸɺɸ ʂɸʈɹʆʅɸʊʅʓʍ ʇʆʈʆɼ-ʂʆʃʃɽʂʊʆʈʆɺ 

ʄɽʊʆɼʆʄ ʀʅʌʈɸʂʈɸʉʅʆʁ ʉʇɽʂʊʈʆʉʂʆʇʀʀ 
ʅ.ʅ. ʂʘʨʧʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʬʝʩʩʦʨ ʄ.ɺ. ʂʦʨʦʚʢʠʥ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

ʅʘ ʧʝʨʩʧʝʢʪʠʚʳ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʙʳʣʦ ʦʙʨʘʱʝʥʦ ʚʥʠʤʘʥʠʝ ʝʱʝ ʚ 30-50-ʭ 

ʛʛ. ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʘ ʧʨʦʙʣʝʤʘ ʦʩʚʦʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʢʦʣʣʝʢʪʦʨʘʤʠ ʢʘʨʙʦʥʘʪʥʦʛʦ ʪʠʧʘ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ 

ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʪʢʨʳʪ ʨʷʜ ʥʦʚʳʭ ʢʨʫʧʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, 

ʦʜʥʘʢʦ ʠʭ ʨʘʟʨʘʙʦʪʢʘ ʟʘʪʨʫʜʥʝʥʘ ʠʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ ʪʠʧʦʚ ʠ 

ʩʚʦʡʩʪʚ ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʧʨʝʜʝʣʘʭ ʨʝʟʝʨʚʫʘʨʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʦʙʣʝʤʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʢʘʨʙʦʥʘʪʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʟʘʥʠʤʘʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʠʟʫʯʝʥʥʦʩʪʴ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ 

ʩʦʚʨʝʤʝʥʥʳʝ ʟʘʧʨʦʩʳ ʥʘʫʢʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ [1, 2]. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʳʤ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʩʚʦʡʩʪʚ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʧʣʘʩʪʘ, ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʝʛʦ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ-ʢʦʣʣʝʢʪʦʨʦʚ [4]. 

ʅʘ ʧʨʠʤʝʨʝ ʧʘʣʝʦʟʦʡʩʢʠʭ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʚʩʢʨʳʪʳʭ ʩʢʚʘʞʠʥʦʡ ˉ 2 ʥʘ ʏʢʘʣʦʚʩʢʦʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ (ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ), ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʫʪʦʯʥʝʥʠʝ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ 

ʤʝʪʦʜʦʤ ʠʥʬʨʘʢʨʘʩʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ [3]. ʉʧʝʢʪʨʳ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʦʙʨʘʟʮʦʚ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ 

ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ, ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘʭ Specord 75IR, Specord M40 

ʚ ʠʥʪʝʨʚʘʣʝ 400é4000 ʩʤï1 ʩ ʨʘʟʨʝʰʝʥʠʝʤ 0,01 ʩʤï1, ʘ ʪʘʢʞʝ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʩ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʌʫʨʴʝ 

IRPrestige-21 ʬʠʨʤʳ çShimadzuè (FTIR ï 8400S) ʚ ʠʥʪʝʨʚʘʣʝ 300é4000 ʩʤï1 ʩ ʨʘʟʨʝʰʝʥʠʝʤ 0,001 ʩʤï1 (FT-IR) ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ IRsolution. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟʫʯʘʝʤʘʷ ʢʘʨʙʦʥʘʪʥʘʷ ʪʦʣʱʘ ʩʣʦʞʝʥʘ ʪʨʝʤʷ ʪʠʧʘʤʠ ʧʦʨʦʜ: ʢʘʣʴʮʠʪʦʚʳʤʠ 

ʧʝʩʯʘʥʠʢʘʤʠ, ʪʦʥʢʦʟʝʨʥʠʩʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʤʨʘʤʦʨʘʤʠ. ʇʝʨʚʳʝ ʜʚʘ ʪʠʧʘ ʷʚʣʷʶʪʩʷ ʧʝʨʚʠʯʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʠ 

ʧʦʟʚʦʣʷʶʪ ʫʩʪʘʥʦʚʠʪʴ ʠʭ ʛʝʥʝʪʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ. ʆʩʥʦʚʦʡ ʜʣʷ ʠʭ ʚʳʜʝʣʝʥʠʷ ʩʣʫʞʠʪ ʚʝʣʠʯʠʥʘ ʟʝʨʝʥ ʢʘʣʴʮʠʪʘ, ʠʟ 

ʢʦʪʦʨʳʭ ʦʥʠ ʩʦʩʪʦʷʪ. ʂ ʢʘʣʴʮʠʪʦʚʳʤ ʧʝʩʯʘʥʠʢʘʤ ʦʪʥʝʩʝʥʳ ʪʝ ʨʘʟʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʠʟ ʦʙʣʦʤʢʦʚ ʢʘʣʴʮʠʪʘ 

ʚʝʣʠʯʠʥʦʡ ʙʦʣʝʝ 0,1 ʤʤ, ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʪʦʥʢʦʟʝʨʥʠʩʪʳʝ ʘʛʨʝʛʘʪʳ. ʊʦʥʢʦʟʝʨʥʠʩʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʥʘʟʚʘʥʳ 

ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʟʝʨʝʥ ʢʘʣʴʮʠʪʘ ʩ ʨʘʟʤʝʨʘʤʠ ʤʝʥʝʝ 0,1 ʤʤ. ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʦʨʦʜ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʥʠʭ ʩʚʦʝʦʙʨʘʟʥʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʨʦʯʝʢ, ʢʦʪʦʨʳʝ ʷʚʠʣʠʩʴ ʠʩʭʦʜʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʦʙʣʦʤʦʯʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. 

ɺʠʟʫʘʣʴʥʦʝ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʧʦʨʦʜ ʧʦʟʚʦʣʠʣʦ ʚ ʨʘʟʨʝʟʝ ʠʩʩʣʝʜʫʝʤʦʡ ʢʘʨʙʦʥʘʪʥʦʡ ʪʦʣʱʠ 

ʚʳʜʝʣʠʪʴ 16 ʧʣʘʩʪʦʚ. ɺʩʝ ʦʥʠ ʩʣʦʞʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʦʜʠʥ  ʧʣʘʩʪ ʧʨʝʜʩʪʘʚʣʝʥ ʤʨʘʤʦʨʘʤʠ, ʢʨʦʤʝ 

ʪʦʛʦ, ʤʨʘʤʦʨʳ ʨʝʜʢʦ ʦʪʤʝʯʘʶʪʩʷ ʚ ʝʜʠʥʠʯʥʳʭ ʦʙʨʘʟʮʘʭ ʠ ʩʨʝʜʠ ʜʨʫʛʠʭ ʧʣʘʩʪʦʚ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʨʘʟʨʝʟʘ ʩʢʚʘʞʠʥʳ ˉ 2 ʏʢʘʣʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ ʢʨʘʪʢʠʤ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ ʦʧʠʩʘʥʠʝʤ ʧʦʨʦʜ, ʚʳʧʦʣʥʝʥʥʳʤ ɸ.ʌ. ʉʝʥʘʢʦʣʠʩʦʤ ʥʘ ʦʩʥʦʚʝ ʠʭ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ 

[4]. 

ɺ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥ 3001é2997 ʤ ʟʘʣʝʛʘʝʪ ʧʣʘʩʪ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʪʦʥʢʦ- ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʤʨʘʤʦʨʦʚ, 

ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʢʘʣʴʮʠʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʣʠʢʪʳ ʵʪʠʭ ʧʦʨʦʜ, ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʚ ʤʨʘʤʦʨʘʭ. ʄʨʘʤʦʨʠʟʘʮʠʷ ʧʨʦʭʦʜʠʣʘ ʧʦ ʟʦʥʘʤ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʣʦʢʘʣʴʥʦ, ʤʦʱʥʦʩʪʴ ʟʦʥʳ ʩʦʩʪʘʚʣʷʝʪ 4 ʤ. ʅʘ ʤʨʘʤʦʨʘʭ ʟʘʣʝʛʘʶʪ 2 ʧʣʘʩʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʥʝʠʟʤʝʥʝʥʥʳʤʠ ʯʝʨʥʳʤʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʪʦʥʢʦʟʝʨʥʠʩʪʳʤʠ ʢʦʨʦʯʢʘʤʠ, ʨʘʟʜʝʣʝʥʥʳʝ 

ʤʘʣʦʤʦʱʥʳʤ ʧʣʘʩʪʦʤ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ. ʄʦʱʥʦʩʪʴ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʩ ʧʨʦʩʣʦʝʤ ʢʘʣʴʮʠʪʦʚʳʭ 

ʧʝʩʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 10,6 ʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʣʠʪʝʣʴʥʦʤ ʧʝʨʝʩʳʱʝʥʠʠ ʚʦʜ ʢʘʨʙʦʥʘʪʘʤʠ ʢʘʣʴʮʠʷ. 

ɺʳʰʝʣʝʞʘʱʠʝ ʪʨʠ ʤʘʣʦʤʦʱʥʳʭ ʧʣʘʩʪʘ ʤʝʣʢʦ- ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ ʢʘʣʴʮʠʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ 

ʫʩʣʦʚʠʷʭ ʩʥʠʞʝʥʠʷ ʩʪʝʧʝʥʠ ʧʝʨʝʩʳʱʝʥʠʷ ʤʦʨʩʢʦʡ ʚʦʜʳ ʢʘʨʙʦʥʘʪʘʤʠ ʢʘʣʴʮʠʷ. ʂʘʨʙʦʥʘʪʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʢʨʦʤʝ 

ʢʘʣʴʮʠʪʘ CaCO3, ʥʝ ʚʳʷʚʣʝʥʦ. 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ, ʇɽʊʈʆɻʈɸʌʀʗ 

 
 

ʈʠʩ. 1. ʌʨʘʛʤʝʥʪ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʨʘʟʨʝʟʘ ʚ ʩʢʚʘʞʠʥʝ ˉ 2 ʏʢʘʣʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

 

ɺ ʩʧʝʢʪʨʘʭ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʤʨʘʤʦʨʦʚ (ʦʙʨ. ˉ3381) ʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ 

ʦʪʤʝʯʘʝʪʩʷ ʥʘʣʠʯʠʝ ʣʠʰʴ ʥʝʩʢʦʣʴʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʧʦʣʦʩ ʧʦʛʣʦʱʝʥʠʷ: 1420, 872, 711 ʩʤ-1, ʢʦʪʦʨʳʝ 

ʧʨʠʧʠʩʳʚʘʶʪʩʷ ʢʦʣʝʙʘʥʠʷʤ ʠʦʥʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʘʨʙʦʥʘʪ ʢʘʣʴʮʠʷ ʩ ʨʝʰʝʪʢʦʡ ʢʘʣʴʮʠʪʘ. ʃʠʰʴ ʫ ʥʝʢʦʪʦʨʳʭ 

ʦʙʨʘʟʮʦʚ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʦʣʦʩʘ 465 ʩʤ-1, ʦʪʨʘʞʘʶʱʘʷ ʦʜʥʦ ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ ʢʦʣʝʙʘʥʠʡ [SiO4]-ʪʝʪʨʘʵʜʨʦʚ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʧʨʠʤʝʩʠ ʩʠʣʠʢʘʪʥʳʭ ʤʠʥʝʨʘʣʦʚ. ʇʦʛʣʦʱʝʥʠʝ ʚ ʦʙʣʘʩʪʠ 3420 ʩʤ-1 ʩʚʷʟʳʚʘʝʪʩʷ ʩ 

ʢʦʣʝʙʘʥʠʷʤʠ ʆʅ - ʛʨʫʧʧ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʢʘʨʙʦʥʘʪʥʳʤ ʉʆ3-ʠʦʥʦʤ. ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʀʂ-ʩʧʝʢʪʨʘʭ ʪʦʣʴʢʦ ʣʠʰʴ 

ʵʪʠʭ ʦʪʤʝʯʝʥʥʳʭ ʧʦʣʦʩ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʯʠʩʪʦʪʳ ʠʟʚʝʩʪʥʷʢʦʚ ʚ ʵʪʦʤ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥ. 

ɺ ʦʙʨʘʟʮʝ ˉ3370 ʦʙʥʘʨʫʞʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʘʨʘʛʦʥʠʪʘ ʧʦ ʭʘʨʘʢʪʝʨʥʦʡ ʜʚʦʡʥʦʡ ʧʦʣʦʩʝ ʧʦʛʣʦʱʝʥʠʷ 711 ʠ 

699 ʩʤ-1, ʯʪʦ ʦʪʨʘʞʘʝʪ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʘʜʢʦʚ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʪʦʣʱʠ. ʈʠʪʤʠʯʝʩʢʦʝ ʯʝʨʝʜʦʚʘʥʠʝ 

ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʢʘʣʴʮʠʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʜʦʣʦʤʠʪʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ 

(ʦʙʨ. ˉ 3358 ʠ ʦʙʨ. ˉ 3354) ʠ ʜʦʣʦʤʠʪʦʚ (ʦʙʨ. ˉ 3353), ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʦ ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʜʦʣʦʤʠʪʦʚ ʧʦʣʦʩʝ 

ʧʦʛʣʦʱʝʥʠʷ 729 ʩʤ-1 (ʨʠʩ. 2). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʤʝʥʝʥʠʝ ʤʘʛʥʝʟʠʘʣʴʥʦʩʪʠ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʦʪʯʸʪʣʠʚʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦ ʩʧʝʢʪʨʘʤ ʀʂ-ʧʦʛʣʦʱʝʥʠʷ ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʝʨʥʘ. 

ʀʟ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʢʨʠʚʳʭ ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʠʭ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʪʦʥʢʫʶ, ʙʦʣʝʝ ʜʝʪʘʣʴʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʨʘʟʨʝʟʘ, ʦʪʤʝʯʘʷ ʦʪʣʠʯʠʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʘʯʝʢ, ʠ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ʅʘʠʙʦʣʴʰʝʡ 

ʜʦʣʦʤʠʪʠʟʘʮʠʝʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʘʯʢʘ ˉ 5 ʠ ʢʦʥʪʘʢʪʦʚʘʷ ʟʦʥʘ ʪʨʝʪʴʝʡ ʠ ʯʝʪʚʝʨʪʦʡ ʧʘʯʝʢ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ 

ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʠʜʨʦʢʩʠʣʴʥʦʡ ʆʅ-ʛʨʫʧʧʳ ʠ ʫʤʝʥʴʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʣʴʮʠʪʦʚʦʡ 

ʤʦʣʝʢʫʣʳ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʮʝʧʦʯʢʦʡ ʠʟʦʤʦʨʬʥʳʭ ʉʘ-ʄg ʟʘʤʝʱʝʥʠʡ ʠʟ-ʟʘ ʧʨʠʚʥʦʩʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʚʝʱʝʩʪʚʘ. ʋʤʝʥʴʰʝʥʠʝ ʩʪʝʧʝʥʠ òʢʘʨʙʦʥʘʪʥʦʩʪʠò ʤʨʘʤʦʨʦʚ (ʧʘʯʢʘ ˉ 1) ʠ ʩʦʜʝʨʞʘʥʠʷ ʆʅ-ʛʨʫʧʧ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʢʘʨʙʦʥʘʪ-ʠʦʥʦʤ, ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʷʚʣʝʥʠʝʤ ʛʣʠʥʠʩʪʳʭ ʧʨʠʤʝʩʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʮʝʩʩʘʤʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʨʦʜ ʢʘʢ ʧʦ ʚʩʝʡ ʪʦʣʱʝ, ʪʘʢ ʠ ʚ ʟʦʥʘʭ ʢʦʥʪʘʢʪʘ (ʥʘʧʨʠʤʝʨ, 4 ʠ 5 ʧʘʯʝʢ). 

 

 
ʈʠʩ. 2. ʀʟʤʝʥʝʥʠʝ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜʘʭ ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʩʦʜʝʨʞʘʥʠʷ ʜʦʣʦʤʠʪʘ (ʧʦʣʦʩʘ ʧʦʛʣʦʱʝʥʠʷ 729 ʩʤ-1) ʧʦ ʛʣʫʙʠʥʝ 

(ʩʢʚ. ˉ 2 ʏʢʘʣʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ): 

1 ï ʜʦʣʦʤʠʪ ʩ ʠʟʚʝʩʪʥʷʢʦʤ (ʦʙʨ. ˉ 3353) 

2 ï ʜʦʣʦʤʠʪʠʩʪʳʡ ʠʟʚʝʩʪʥʷʢ (ʦʙʨ. ˉ 3354) 

3 ï ʠʟʚʝʩʪʥʷʢ ʩ ʜʦʣʦʤʠʪʦʤ (ʦʙʨ. ˉ 3358) 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ɺ ʀʂ-ʩʧʝʢʪʨʘʭ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʨʘʞʘʶʪʩʷ ʩʣʦʞʥʳʝ ʧʨʦʮʝʩʩʳ ʠʟʦʤʦʨʬʥʳʭ ʟʘʤʝʱʝʥʠʡ, ʦʙʦʛʘʱʝʥʠʷ 

ʛʣʠʥʠʩʪʳʤʠ ʤʠʥʝʨʘʣʘʤʠ, ʜʦʣʦʤʠʪʠʟʘʮʠʠ ʠ ʦʢʨʝʤʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʜʦʩʪʘʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʥʦ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ 

ʦʪʣʠʯʠʪʝʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ ʧʘʯʢʠ ʠʣʠ ʧʣʘʩʪʘ [4]. ʆʪʤʝʯʝʥʥʳʝ ʢʦʨʨʝʣʷʮʠʠ ʠʟʤʝʥʝʥʠʡ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʜ ʧʦʟʚʦʣʷʪʁ ʩʫʜʠʪʴ ʦ ʧʨʦʮʝʩʩʘʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʨʦʜ ʠ ʚʳʜʝʣʝʥʠʷ 

ʠʭ ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʚʳʟʳʚʘʶʪ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʠʟʤʝʥʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ: ʧʦʨʠʩʪʦʩʪʠ, 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʧʣʦʪʥʦʩʪʠ ʠ ʪ.ʜ., ʘ ʪʘʢʞʝ ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ, ʵʣʝʢʪʨʠʯʝʩʢʠʭ, ʤʘʛʥʠʪʥʳʭ ʠ ʜʨʫʛʠʭ ʩʚʦʡʩʪʚ. 
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ʄʀʅɽʈɸʃʆɻʀʗ ʆʃʆɺʆ-ʉʋʃʔʌʀɼʅʓʍ ʈʋɼ ʄɽʉʊʆʈʆɾɼɽʅʀʁ 
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ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ ɹʘʜʞʘʣʴʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʶʨʩʢʦʡ ʘʢʢʨʝʮʠʦʥʥʦʡ ʧʨʠʟʤʳ ʉʠʭʦʪʵ-ɸʣʠʥʴ-

ʉʘʭʘʣʠʥʩʢʦʛʦ ʦʨʦʛʝʥʥʦʛʦ ʧʦʷʩʘ. ɺ ʩʪʨʦʝʥʠʠ ʨʘʡʦʥʘ ʚʳʜʝʣʷʝʪʩʷ ʜʚʘ ʢʨʫʧʥʳʭ ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʳʭ 

ʢʦʤʧʣʝʢʩʘ ï ʪʨʠʘʩ-ʶʨʩʢʠʝ ʦʢʝʘʥʠʯʝʩʢʠʝ ʠ ʧʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʩʝʜʠʤʝʥʪʘʮʠʠ ʦʪʣʦʞʝʥʠʷ ʘʢʢʨʝʮʠʦʥʥʦʡ 

ʧʨʠʟʤʳ, ʠ ʤʝʣʦʚʳʝ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʠ ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʧʦʨʦʜʳ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʅʘʠʙʦʣʝʝ ʤʦʣʦʜʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʡʦʥʘ ï ʧʦʢʨʦʚʳ ʥʝʦʛʝʥʦʚʳʭ ʙʘʟʘʣʴʪʦʚ ʠ ʨʳʭʣʳʝ ʯʝʪʚʝʨʪʠʯʥʳʝ 

ʦʪʣʦʞʝʥʠʷ. ʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʘʡʦʥʘ ʧʨʦʨʚʘʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʠʥʪʨʫʟʠʚʥʳʤʠ ʪʝʣʘʤʠ ʶʨʩʢʦʛʦ ʠ ʤʝʣʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. ʖʨʩʢʠʝ ʠʥʪʨʫʟʠʚʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʣʘʩʪʦʚʳʤʠ ʪʝʣʘʤʠ, 

ʩʠʣʣʘʤʠ ʠ ʧʦʜʚʦʜʥʳʤʠ ʧʦʢʨʦʚʘʤʠ ʜʦʣʝʨʠʪʦʚ ʠ ʜʦʣʝʨʠʪʦʚʳʭ ʧʦʨʬʠʨʠʪʦʚ, ʘʩʩʦʮʠʠʨʫʶʱʠʭ ʩ ʢʨʝʤʥʠʩʪʳʤʠ 

ʧʦʨʦʜʘʤʠ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʄʝʣʦʚʳʝ ʠʥʪʨʫʟʠʚʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘʥʠʪʘʤʠ, ʛʘʙʙʨʦ-ʜʠʦʨʠʪʘʤʠ, 

ʛʨʘʥʦʜʠʦʨʠʪʘʤʠ, ʦʙʨʘʟʫʶʱʠʤʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʥʝʙʦʣʴʰʠʝ ʧʦ ʨʘʟʤʝʨʘʤ ʰʪʦʢʦ- ʠ ʜʘʡʢʦʦʙʨʘʟʥʳʝ ʪʝʣʘ, ʘ ʪʘʢʞʝ 

ʢʨʫʧʥʳʝ ʤʘʩʩʠʚʳ. 

ʇʦ ʤʠʥʝʨʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʟʦʥʳ ʨʘʡʦʥʘ ʚ ʦʩʥʦʚʥʦʤ ʩʭʦʜʥʳ ʠ ʩʣʦʞʝʥʳ ʤʦʱʥʳʤʠ 

ʞʠʣʦʦʙʨʘʟʥʳʤʠ ʪʝʣʘʤʠ ʢʚʘʨʮ-ʪʫʨʤʘʣʠʥʦʚʳʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ, ʢʦʪʦʨʳʝ ʦʙʨʘʤʣʝʥʳ ʯʝʭʣʘʤʠ ʩʝʨʠʮʠʪʦʚʳʭ ʠ 

ʧʨʦʧʠʣʠʪʦʚʳʭ ʠʟʤʝʥʝʥʠʡ. ɺ ʧʨʝʜʝʣʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʢʚʘʨʮ-ʪʫʨʤʘʣʠʥʦʚʳʝ ʤʝʪʘʩʦʤʘʪʠʪʳ ʨʘʩʩʝʯʝʥʳ ʧʨʦʜʦʣʴʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʞʠʣʘʤʠ ʠ ʧʨʦʞʠʣʢʘʤʠ ʢʚʘʨʮʘ ʩ ʢʘʩʩʠʪʝʨʠʪʦʤ, ʩʫʣʴʬʠʜʘʤʠ, ʘ ʤʝʩʪʘʤʠ ʙʦʣʝʝ ʧʦʟʜʥʠʤʠ ʢʚʘʨʮ-

ʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʠʜʥʳʤʠ ʞʠʣʘʤʠ. 

ɺ ʩʦʩʪʘʚʝ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʟʦʥ ʂʦʤʩʦʤʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʫʩʪʘʥʦʚʣʝʥʦ ʙʦʣʝʝ 50 ʤʠʥʝʨʘʣʦʚ. ʅʝʨʫʜʥʳʝ 

ʤʠʥʝʨʘʣʳ, ʪʘʢʠʝ ʢʘʢ ʢʚʘʨʮ ʠ ʪʫʨʤʘʣʠʥ, ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʛʝʥʝʨʘʮʠʠ ʢʦʪʦʨʳʭ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʦʪ ʥʘʠʙʦʣʝʝ 

ʨʘʥʥʠʭ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʜʦ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ, ʫʯʘʩʪʚʫʶʪ ʚ ʩʣʦʞʝʥʠʠ 

ʦʢʦʣʦʨʫʜʥʳʭ ʧʦʨʦʜ. ʍʣʦʨʠʪ, ʢʘʨʙʦʥʘʪʳ, ʬʣʶʦʨʠʪ ʠ ʢʘʦʣʠʥʠʪ ʠʤʝʶʪ ʧʦʜʯʠʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ɺʦ ʚʥʝʰʥʠʭ ʯʝʭʣʘʭ 

ʦʢʦʣʦʨʫʜʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʨʘʟʚʠʪʳ ʩʝʨʠʮʠʪ, ʵʧʠʜʦʪ, ʢʣʠʥʦʮʦʠʟʠʪ, ʦʨʪʦʢʣʘʟ, ʘʣʴʙʠʪ, ʘʢʪʠʥʦʣʠʪ, ʙʠʦʪʠʪ, ʮʝʦʣʠʪʳ. 

ʈʫʜʥʳʝ ʤʠʥʝʨʘʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʩʫʣʴʬʠʜʘʤʠ, ʚ ʤʝʥʴʰʝʡ ʤʝʨʝ ʚʦʣʴʬʨʘʤʘʪʘʤʠ ʠ ʦʢʩʠʜʘʤʠ. 

ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʛʣʘʚʥʳʭ ʨʫʜʦʛʝʥʥʳʭ ʤʠʥʝʨʘʣʦʚ ʨʘʡʦʥʘ ʧʨʠʚʦʜʠʪʩʷ ʥʠʞʝ. 

ʂʘʩʩʠʪʝʨʠʪ1 ʦʙʨʘʟʫʝʪ ʠʟʦʤʝʪʨʠʯʥʳʝ, ʙʣʠʟʢʠʝ ʢ ʠʜʠʦʤʦʨʬʥʳʤ ʟʝʨʥʘ, ʨʘʟʤʝʨʦʤ ʦʪ 0,01 ʜʦ 2é3 ʤʤ, 

ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʧʫʩʪʦʪʘʤ ʢʨʠʩʪʘʣʣʦʚ ʢʚʘʨʮʘ. ʆʥ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʨʘʩʪʘʥʠʷʭ ʩ ʚʦʣʴʬʨʘʤʠʪʦʤ, ʢʦʪʦʨʳʡ ʚ ʚʠʜʝ 

ʧʨʦʞʠʣʢʦʚ ʧʝʨʝʩʝʢʘʝʪ ʝʛʦ, ʘ ʪʘʢʞʝ ʩ ʘʨʩʝʥʦʧʠʨʠʪʦʤ, ʨʦʚʥʳʡ ʭʘʨʘʢʪʝʨ ʛʨʘʥʠʮ ʢʦʪʦʨʳʭ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ 

ʙʣʠʟʢʦʦʜʥʦʚʨʝʤʝʥʥʦʝ ʚʳʜʝʣʝʥʠʝ. ʆʪʤʝʯʘʝʪʩʷ ʢʘʪʘʢʣʘʟ ʟʝʨʝʥ ʢʘʩʩʠʪʝʨʠʪʘ ʠ ʮʝʤʝʥʪʘʮʠʷ ʝʛʦ ʢʘʩʩʠʪʝʨʠʪʦʤ 2 ʠ 

ʤʠʥʝʨʘʣʘʤʠ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʩʪʘʜʠʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. ʂʘʩʩʠʪʝʨʠʪ 2 ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʜʣʠʥʝʥʥʳʤʠ ʠ ʠʛʦʣʴʯʘʪʳʤʠ 

ʬʦʨʤʘʤʠ ʢʨʠʩʪʘʣʣʦʚ ʠ ʚ ʚʠʜʝ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʤʘʩʩ ʩʦʚʤʝʩʪʥʦ ʩ ʩʫʣʴʬʠʜʘʤʠ ʩʣʘʛʘʝʪ ʪʦʥʢʠʝ ʧʨʦʞʠʣʢʠ ʨʘʟʤʝʨʦʤ 

ʦʪ 0,5 ʩʤ (ʨʝʞʝ 1,0) ʜʦ ʚʦʣʦʩʦʚʠʜʥʳʭ ʚ ʪʫʨʤʘʣʠʥʠʪʘʭ. ʂʘʩʩʠʪʝʨʠʪ 2 ʪʝʩʥʦ ʘʩʩʦʮʠʠʨʫʝʪ ʩ ʧʠʨʠʪʦʤ, 

ʭʘʣʴʢʦʧʠʨʠʪʦʤ, ʧʠʨʨʦʪʠʥʦʤ ʠ ʜʨ. ʤʠʥʝʨʘʣʘʤʠ, ʷʚʣʷʷʩʴ ʩʨʝʜʠ ʥʠʭ ʙʦʣʝʝ ʨʘʥʥʠʤ ʤʠʥʝʨʘʣʦʤ. ɺʦʣʴʬʨʘʤʠʪ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚ ʚʠʜʝ ʟʝʨʝʥ ʪʘʙʣʠʪʯʘʪʦʡ ʬʦʨʤʳ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʠʟʤʝʥʷʶʪʩʷ ʦʪ ʧʝʨʚʳʭ 

ʤʠʣʣʠʤʝʪʨʦʚ ʜʦ 1é2 ʩʤ. ʈʝʞʝ ʚʦʣʴʬʨʘʤʠʪ ʩʣʘʛʘʝʪ ʛʥʝʟʜʘ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪ 3é5 ʩʤ, ʘ ʪʘʢʞʝ 

ʦʙʨʘʟʫʝʪ ʩʢʦʧʣʝʥʠʷ ʟʝʨʝʥ ʚ ʢʨʘʝʚʳʭ ʯʘʩʪʷʭ ʦʙʣʦʤʢʦʚ ʤʝʪʘʩʦʤʘʪʠʪʦʚ. ʆʥ ʪʝʩʥʦ ʘʩʩʦʮʠʠʨʫʝʪ ʩ ʢʘʩʩʠʪʝʨʠʪʦʤ ʠ 

ʘʨʩʝʥʦʧʠʨʠʪʦʤ, ʢʦʪʦʨʳʝ ʦʙʨʘʩʪʘʶʪ ʙʦʣʝʝ ʨʘʥʥʠʝ ʝʛʦ ʚʳʜʝʣʝʥʠʷ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʟʘʤʝʱʝʥʠʷ. ʅʝʨʝʜʢʦ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʣʥʦʝ ʟʘʤʝʱʝʥʠʝ ʚʦʣʴʬʨʘʤʠʪʘ ʰʝʝʣʠʪʦʤ, ʧʨʠ ʵʪʦʤ ʧʝʨʚʠʯʥʘʷ ʬʦʨʤʘ ʚʳʜʝʣʝʥʠʡ ʚʦʣʴʬʨʘʤʠʪʘ ʩʦʭʨʘʥʷʝʪʩʷ.  

ɸʨʩʝʥʦʧʠʨʠʪ ʧʦʯʪʠ ʚʩʝʛʜʘ ʦʙʨʘʟʫʝʪ ʠʜʠʦʤʦʨʬʥʳʝ ʢʨʠʩʪʘʣʣʳ, ʬʦʨʤʘ ʢʦʪʦʨʳʭ ʤʝʥʷʝʪʩʷ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʪʘʜʠʠ ʨʫʜʦʦʪʣʦʞʝʥʠʷ) ʦʪ ʢʦʨʦʪʢʦʧʨʠʟʤʘʪʠʯʝʩʢʠʭ ʜʦ ʠʛʦʣʴʯʘʪʳʭ, ʜʣʠʥʥʦʧʨʠʟʤʘʪʠʯʝʩʢʠʭ. ʆʥ ʪʝʩʥʦ 

ʘʩʩʦʮʠʠʨʫʝʪ ʩ ʢʘʩʩʠʪʝʨʠʪʦʤ, ʩ ʢʦʪʦʨʳʤ ʠʤʝʝʪ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ï ʯʘʱʝ ʦʥ ʢʦʨʨʦʜʠʨʫʝʪ ʠ 

ʮʝʤʝʥʪʠʨʫʝʪ ʨʘʟʜʨʦʙʣʝʥʥʳʝ ʢʨʠʩʪʘʣʣʳ ʢʘʩʩʠʪʝʨʠʪʘ, ʠʥʦʛʜʘ ʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʨʠʪʤʠʯʥʦʝ ʯʝʨʝʜʦʚʘʥʠʝ 

ʘʨʩʝʥʦʧʠʨʠʪʦʚʳʭ ʠ ʢʘʩʩʠʪʝʨʠʪʦʚʳʭ ʟʦʥ, ʤʝʩʪʘʤʠ ʦʪʤʝʯʘʝʪʩʷ ʠʭ ʪʝʩʥʦʝ ʩʨʘʩʪʘʥʠʝ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʟʘʤʝʱʝʥʠʷ 

ʦʜʥʦʛʦ ʤʠʥʝʨʘʣʘ ʜʨʫʛʠʤ. ɺʩʝ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʘʨʩʝʥʦʧʠʨʠʪ, ʢʘʢ ʠ ʢʘʩʩʠʪʝʨʠʪ, ʢʨʠʩʪʘʣʣʠʟʦʚʘʣʩʷ ʥʘ 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ, ʇɽʊʈʆɻʈɸʌʀʗ 

ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʷ. ɸʨʩʝʥʦʧʠʨʠʪ ʦʙʨʘʟʫʝʪ ʪʝʩʥʳʝ ʩʨʘʩʪʘʥʠʷ ʩ 

ʚʦʣʴʬʨʘʤʠʪʦʤ ʠ ʮʝʤʝʥʪʠʨʫʝʪʩʷ ʤʠʥʝʨʘʣʘʤʠ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʩʪʘʜʠʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ: ʧʠʨʨʦʪʠʥʦʤ, ʩʬʘʣʝʨʠʪʦʤ, 

ʭʘʣʴʢʦʧʠʨʠʪʦʤ. ʈʘʟʤʝʨ ʤʠʥʝʨʘʣʴʥʳʭ ʚʳʜʝʣʝʥʠʡ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ, ʩʦʩʪʘʚʣʷʝʪ ʜʦ 1é2 ʤʤ. ʉ ʘʨʩʝʥʦʧʠʨʠʪʦʤ 

ʪʝʩʥʦ ʘʩʩʦʮʠʠʨʫʪʁ ʢʦʙʘʣʴʪʠʥ, ʘ ʪʘʢʞʝ ʩʘʤʦʨʦʜʥʳʡ ʚʠʩʤʫʪ, ʢʦʪʦʨʳʡ ʚ ʚʠʜʝ ʢʘʧʣʝʚʠʜʥʳʭ ʚʢʣʶʯʝʥʠʡ ʠ 

ʥʝʧʨʘʚʠʣʴʥʳʭ ʚʳʜʝʣʝʥʠʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʠʥʪʝʨʩʪʠʮʠʷʭ ʤʝʞʜʫ ʢʨʠʩʪʘʣʣʘʤʠ ʘʨʩʝʥʦʧʠʨʠʪʘ. 

ʐʝʝʣʠʪ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʨʫʜʦʥʦʩʥʳʭ ʟʦʥʘʭ ʂʦʤʩʦʤʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ. ʆʥ ʢʨʠʩʪʘʣʣʠʟʦʚʘʣʩʷ 

ʩʦʚʤʝʩʪʥʦ ʩ ʢʘʩʩʠʪʝʨʠʪʦʤ ʠ ʘʨʩʝʥʦʧʠʨʠʪʦʤ, ʚʳʜʝʣʷʷʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʟʞʝ ʠʭ ʠ ʟʘʤʝʱʘʷ ʧʝʨʝʯʠʩʣʝʥʥʳʝ 

ʤʠʥʝʨʘʣʳ. ʂʨʦʤʝ ʪʦʛʦ, ʰʝʝʣʠʪ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦ ʚʦʣʴʬʨʘʤʠʪʫ ʠ ʥʝʨʝʜʢʦ ʥʘʮʝʣʦ ʟʘʤʝʱʘʝʪ ʧʦʩʣʝʜʥʠʡ, ʥʘʩʣʝʜʫʷ ʧʨʠ 

ʵʪʦʤ ʬʦʨʤʫ ʝʛʦ ʚʳʜʝʣʝʥʠʡ. ʆʥ ʦʙʳʯʥʦ ʦʙʨʘʟʫʝʪ ʤʝʣʢʫʶ ʚʢʨʘʧʣʝʥʥʦʩʪʴ (ʜʦ 0,25 ʤʤ), ʘ ʠʥʦʛʜʘ ʠ ʢʨʫʧʥʳʝ 

ʙʠʧʠʨʘʤʠʜʘʣʴʥʳʝ ʢʨʠʩʪʘʣʣʳ (ʜʦ 1 ʩʤ) ʚ ʞʠʣʴʥʦʤ ʢʚʘʨʮʝ. 

ʇʦ ʩʪʝʧʝʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʨʝʜʠ ʩʫʣʴʬʠʜʦʚ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʥʘʭʦʜʠʪʩʷ ʧʠʨʨʦʪʠʥ, ʥʦ ʨʘʩʧʨʝʜʝʣʝʥ ʦʥ 

ʢʨʘʡʥʝ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʇʠʨʨʦʪʠʥ 1 ʮʝʤʝʥʪʠʨʫʝʪ ʦʙʣʦʤʢʠ ʨʘʟʜʨʦʙʣʝʥʥʦʛʦ ʘʨʩʝʥʦʧʠʨʠʪʘ ʠ ʢʘʩʩʠʪʝʨʠʪʘ ʠ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʟʘʤʝʱʘʝʪʩʷ ʭʘʣʴʢʦʧʠʨʠʪʦʤ, ʛʘʣʝʥʠʪʦʤ ʠ ʩʫʣʴʬʦʩʦʣʷʤʠ. ɺʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʧʠʨʨʦʪʠʥʘ ʠ ʩʬʘʣʝʨʠʪʘ ʥʝ 

ʚʩʝʛʜʘ ʷʩʥʳ. ɺ ʦʜʥʠʭ ʩʣʫʯʘʷʭ ʧʠʨʨʦʪʠʥ ʨʘʩʩʝʢʘʝʪʩʷ ʪʦʥʢʠʤʠ ʧʨʦʞʠʣʢʘʤʠ ʩʬʘʣʝʨʠʪʘ, ʢʦʪʦʨʳʡ ʟʘʤʝʱʘʝʪ ʝʛʦ ʩ 

ʧʝʨʠʬʝʨʠʠ ʘʛʨʝʛʘʪʦʚ, ʦʙʨʘʟʫʷ ʚ ʥʠʭ ʛʣʫʙʦʢʠʝ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ʟʘʣʠʚʳ, ʚ ʜʨʫʛʠʭ ï ʦʪʤʝʯʘʶʪʩʷ ʧʨʦʞʠʣʢʠ 

ʧʠʨʨʦʪʠʥʘ, ʩʝʢʫʱʝʛʦ ʩʬʘʣʝʨʠʪ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʧʠʨʨʦʪʠʥʝ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʦʞʠʣʢʠ ʩʪʘʥʥʠʥʘ ʩ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤ 

ʢʘʩʩʠʪʝʨʠʪʦʤ ʠ ʭʘʣʴʢʦʧʠʨʠʪʦʤ. ʇʠʨʨʦʪʠʥ 2 ʤʘʣʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʚʠʜʝ ʚʢʨʘʧʣʝʥʥʦʩʪʠ 

ʩʦʚʤʝʩʪʥʦ ʩ ʭʘʣʴʢʦʧʠʨʠʪʦʤ ʚ ʩʬʘʣʝʨʠʪʝ, ʦʙʨʘʟʫʷ ʵʤʫʣʴʩʠʦʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʨʘʩʧʘʜʘ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ. ʇʠʨʨʦʪʠʥ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʜʝʩʫʣʴʬʠʜʠʟʘʮʠʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʠʨʠʪ-ʤʘʨʢʘʟʠʪ-ʤʝʣʴʥʠʢʦʚʠʪʦʚʦʛʦ ʘʛʨʝʛʘʪʘ. 

ʇʠʨʠʪ ʪʘʢʞʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʨʫʜʘʭ. ʆʥ ʦʙʨʘʟʫʝʪ ʚʢʨʘʧʣʝʥʥʦʩʪʴ ʠʜʠʦʤʦʨʬʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʠ 

ʘʩʩʦʮʠʠʨʫʝʪ ʩ ʘʨʩʝʥʦʧʠʨʠʪʦʤ, ʛʨʘʥʠʮʳ ʩʨʘʩʪʘʥʠʷ ʩ ʢʦʪʦʨʳʤ ʨʦʚʥʳʝ, ʮʝʤʝʥʪʠʨʫʝʪʩʷ ʧʠʨʨʦʪʠʥʦʤ ʠ ʜʨʫʛʠʤʠ 

ʩʫʣʴʬʠʜʘʤʠ. ʏʘʩʪʳ ʩʣʫʯʘʠ ʟʘʤʝʱʝʥʠʷ ʧʠʨʠʪʘ ʭʘʣʴʢʦʧʠʨʠʪʦʤ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʜʦʚʦʣʴʥʦ ʢʨʫʧʥʳʭ ʢʨʠʩʪʘʣʣʦʚ, ʚ 

ʢʦʪʦʨʳʭ ʩʦʭʨʘʥʷʶʪʩʷ ʟʚʝʟʜʯʘʪʳʝ ʚʢʣʶʯʝʥʠʷ ʩʬʘʣʝʨʠʪʘ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ ʪʚʝʨʜʳʭ ʨʘʩʪʚʦʨʦʚ. 

ʄʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʩʨʝʜʠ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʩʫʣʴʬʠʜʦʚ ʩʬʘʣʝʨʠʪ. ʆʥ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʠʜʝ 

ʘʣʣʦʪʨʠʦʤʦʨʬʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʳʜʝʣʝʥʠʡ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʦʙʠʣʴʥʳʭ ʵʤʫʣʴʩʠʦʥʥʳʭ ʚʢʣʶʯʝʥʠʡ ï 

ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ ʭʘʣʴʢʦʧʠʨʠʪʘ, ʧʠʨʨʦʪʠʥʘ ʠ ʢʨʘʡʥʝ ʨʝʜʢʦ ʢʫʙʘʥʠʪʘ ʠ ʚʘʣʣʝʨʠʠʪʘ. ʇʦ 

ʩʬʘʣʝʨʠʪʫ ʦʪʤʝʯʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʢʘʝʤʦʢ, ʚʳʧʦʣʥʝʥʥʳʭ ʩʪʘʥʥʠʥʦʤ. ʉʬʘʣʝʨʠʪ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʦʟʜʥʠʤ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʘʨʩʝʥʦʧʠʨʠʪʫ ʠ ʢʘʩʩʠʪʝʨʠʪʫ, ʨʝʣʠʢʪʳ ʢʦʪʦʨʳʭ, ʨʘʟʤʝʨʦʤ ʜʦ 0,01 ʤʤ, ʦʪʤʝʯʘʶʪʩʷ ʚ ʥʝʤ. ʈʝʜʢʦ ʚ 

ʩʬʘʣʝʨʠʪʝ ʚʩʪʨʝʯʘʶʪʩʷ ʤʝʣʢʠʝ ʝʜʠʥʠʯʥʳʝ ʠ ʢʦʨʦʪʢʠʝ ʧʨʦʞʠʣʢʠ ʢʘʩʩʠʪʝʨʠʪʘ. ʉʘʤ ʩʬʘʣʝʨʠʪ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʟʘʤʝʱʘʝʪʩʷ ʧʦʯʪʠ ʥʘʮʝʣʦ ʛʘʣʝʥʠʪʦʤ. ʉʬʘʣʝʨʠʪ ʪʝʩʥʦ ʘʩʩʦʮʠʠʨʫʝʪ ʩ ʧʠʨʨʦʪʠʥʦʤ. ʉʬʘʣʝʨʠʪ 2 ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ 

ʚʠʜʝ ʟʚʝʟʜʯʘʪʳʭ ʚʳʜʝʣʝʥʠʡ ʚ ʭʘʣʴʢʦʧʠʨʠʪʝ, ʢʘʢ ʧʨʦʜʫʢʪ ʨʘʩʧʘʜʘ ʪʚʝʨʜʳʭ ʨʘʩʪʚʦʨʦʚ. ɽʛʦ ʟʚʝʟʜʯʘʪʳʝ ʚʳʜʝʣʝʥʠʷ 

ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʤʝʪʘʢʨʠʩʪʘʣʣʘʭ ʧʠʨʠʪʘ, ʟʘʤʝʩʪʠʚʰʠʭ ʭʘʣʴʢʦʧʠʨʠʪ. ʉʬʘʣʝʨʠʪ 3 ʣʠʰʝʥ ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ 

ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʝʝ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʥ ʦʙʨʘʟʫʝʪ ʜʦʚʦʣʴʥʦ ʢʨʫʧʥʳʝ 

ʛʥʝʟʜʘ ʠ ʢʨʠʩʪʘʣʣʳ ʪʝʪʨʘʵʜʨʠʯʝʩʢʦʛʦ ʦʙʣʠʢʘ ʣʠʙʦ ï ʪʦʥʢʦʟʝʨʥʠʩʪʳʝ ʩʨʦʩʪʢʠ ʩ ʛʘʣʝʥʠʪʦʤ, ʭʘʣʴʢʦʧʠʨʠʪʦʤ, 

ʩʪʘʥʥʠʥʦʤ ʠ ʧʦʟʜʥʠʤ ʢʘʩʩʠʪʝʨʠʪʦʤ. 

ʍʘʣʴʢʦʧʠʨʠʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚʦ ʚʩʝʭ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʟʦʥʘʭ. ʍʘʣʴʢʦʧʠʨʠʪ 1 ʧʨʝʜʩʪʘʚʣʝʥ 

ʘʣʣʦʪʨʠʦʤʦʨʬʥʳʤʠ ʚʳʜʝʣʝʥʠʷʤʠ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʪʝʩʥʦʤ ʩʨʘʩʪʘʥʠʠ ʩʦ ʩʬʘʣʝʨʠʪʦʤ ʠ ʧʠʨʨʦʪʠʥʦʤ. ʆʥ 

ʢʦʨʨʦʜʠʨʫʝʪʩʷ ʩʪʘʥʥʠʥʦʤ, ʘ ʠʥʦʛʜʘ ʧʠʨʠʪʦʤ. ʍʘʣʴʢʦʧʠʨʠʪ 2 ʦʙʨʘʟʫʝʪ ʵʤʫʣʴʩʠʦʥʥʫʶ ʚʢʨʘʧʣʝʥʥʦʩʪʴ ʚ ʚʠʜʝ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʦʚʘʣʴʥʳʭ ʠ ʢʘʧʣʝʚʠʜʥʳʭ ʟʝʨʝʥ, ʢʘʢ ʧʨʦʜʫʢʪ ʨʘʩʧʘʜʘ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʩʬʘʣʝʨʠʪʝ. ʄʝʥʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʨʫʜʘʭ ʭʘʣʴʢʦʧʠʨʠʪ 3, ʢʦʪʦʨʳʡ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʤʠʥʝʨʘʣʘʤʠ ʧʦʟʜʥʝʡ ʩʪʘʜʠʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. ʆʥ 

ʦʙʨʘʟʫʝʪ ʧʨʦʞʠʣʢʦʚʠʜʥʳʝ ʠʣʠ ʤʝʣʢʠʝ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ʚʳʜʝʣʝʥʠʷ, ʨʘʩʩʝʢʘʶʱʠʝ ʠ ʢʦʨʨʦʜʠʨʫʶʱʠʝ 

ʩʬʘʣʝʨʠʪ, ʧʠʨʨʦʪʠʥ ʠ ʜʨʫʛʠʝ ʤʠʥʝʨʘʣʳ. ɸʩʩʦʮʠʠʨʫʝʪ ʩ ʚʠʩʤʫʪʩʦʜʝʨʞʘʱʠʤʠ ʤʠʥʝʨʘʣʘʤʠ. 

ɻʘʣʝʥʠʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʰʝʦʧʠʩʘʥʥʳʤʠ ʩʫʣʴʬʠʜʘʤʠ ʤʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ. ʋʩʪʘʥʦʚʣʝʥʦ ʜʚʝ 

ʛʝʥʝʨʘʮʠʠ ʛʘʣʝʥʠʪʘ. ɻʘʣʝʥʠʪ 1 ʚʳʜʝʣʷʝʪʩʷ ʚ ʚʠʜʝ ʣʠʥʟʦʚʠʜʥʳʭ ʠ ʧʨʦʞʠʣʢʦʚʳʭ ʦʙʦʩʦʙʣʝʥʠʡ, ʨʘʩʩʝʢʘʶʱʠʭ ʠ 

ʢʦʨʨʦʜʠʨʫʶʱʠʭ ʨʘʥʝʝ ʦʙʨʘʟʦʚʘʥʥʳʝ ʩʫʣʴʬʠʜʳ: ʘʨʩʝʥʦʧʠʨʠʪ, ʧʠʨʨʦʪʠʥ, ʩʬʘʣʝʨʠʪ, ʘ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʠ 

ʩʪʘʥʥʠʥ. ɻʘʣʝʥʠʪ 2 ʘʩʩʦʮʠʠʨʫʝʪ ʩ ʧʠʨʨʦʪʠʥʦʤ, ʩʬʘʣʝʨʠʪʦʤ, ʭʘʣʴʢʦʧʠʨʠʪʦʤ, ʙʣʝʢʣʦʡ ʨʫʜʦʡ, ʧʝʨʝʩʝʢʘʷ ʠ 

ʢʦʨʨʦʜʠʨʫʷ ʵʪʠ ʤʠʥʝʨʘʣʳ. ʀʥʦʛʜʘ ʚʤʝʩʪʝ ʩʦ ʩʬʘʣʝʨʠʪʦʤ ʛʘʣʝʥʠʪ ʚʳʧʦʣʥʷʝʪ ʠʥʪʝʨʩʪʠʮʠʠ ʤʝʞʜʫ ʧʣʘʩʪʠʥʯʘʪʳʤʠ 

ʟʝʨʥʘʤʠ ʢʘʩʩʠʪʝʨʠʪʘ ʠ ʧʠʨʨʦʪʠʥʘ. 

ʉʪʘʥʥʠʥ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚ ʨʫʜʘʭ ʤʠʥʝʨʘʣ, ʥʝʠʟʤʝʥʥʦ ʧʦʷʚʣʷʝʪʩʷ ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ 

ʩʫʣʴʬʠʜʘʤʠ. ʕʪʦʪ ʤʠʥʝʨʘʣ ʧʦʩʪʦʷʥʥʦ ʚʦʟʥʠʢʘʣ ʥʘ ʢʦʥʪʘʢʪʝ ʧʦʟʜʥʠʭ ʢʘʨʙʦʥʘʪʥʳʭ ʧʨʦʞʠʣʢʦʚ ʩʦ ʩʬʘʣʝʨʠʪʦʤ. ʆʥ 

ʥʝʨʝʜʢʦ ʧʩʝʚʜʦʤʦʨʬʥʦ ʟʘʤʝʱʘʝʪ ʩʬʘʣʝʨʠʪ. ɺ ʘʩʩʦʮʠʘʮʠʠ ʩ ʩʫʣʴʬʠʜʘʤʠ ʩʪʘʥʥʠʥ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʦʟʜʥʠʤ. ʆʥ 

ʚʳʜʝʣʷʣʩʷ ʧʦʟʞʝ ʘʨʩʝʥʦʧʠʨʠʪʘ, ʧʠʨʨʦʪʠʥʘ, ʘ ʪʘʢʞʝ ʩʬʘʣʝʨʠʪʘ ʠ ʨʘʥʥʝʛʦ ʭʘʣʴʢʦʧʠʨʠʪʘ, ʭʦʪʷ ʩ ʧʦʩʣʝʜʥʠʤʠ 

ʩʫʣʴʬʠʜʘʤʠ ʠʥʦʛʜʘ ʦʙʨʘʟʫʝʪ ʧʦʯʪʠ ʦʜʥʦʚʨʝʤʝʥʥʳʝ ʚʳʜʝʣʝʥʠʷ. 

ʊʠʣʣʠʪ ʦʙʥʘʨʫʞʝʥ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. ʉʦʚʤʝʩʪʥʦ ʩ ʢʘʩʩʠʪʝʨʠʪʦʤ ʦʥ ʦʙʨʘʟʫʝʪ ʪʦʥʢʠʝ 

ʦʪʦʨʦʯʢʠ ʚʦʢʨʫʛ ʢʘʪʘʢʣʘʟʠʨʦʚʘʥʥʳʭ ʟʝʨʝʥ ʘʨʩʝʥʦʧʠʨʠʪʘ, ʘ ʪʘʢʞʝ ʧʨʦʥʠʢʘʝʪ ʚ ʥʝʛʦ ʧʦ ʪʨʝʱʠʥʘʤ. ʀʥʦʛʜʘ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʠʜʝ ʤʝʣʢʠʭ ʧʣʘʩʪʠʥʯʘʪʳʭ ʚʳʜʝʣʝʥʠʡ, ʘʩʩʦʮʠʠʨʫʶʱʠʭ ʩ ʢʘʩʩʠʪʝʨʠʪʦʤ, ʚ ʭʘʣʴʢʦʧʠʨʠʪʝ. 

ɹʫʨʥʦʥʠʪ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʨʝʜʢʠʤ ʤʠʥʝʨʘʣʦʤ ʠ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʠʜʝ ʤʝʣʢʦʡ ʚʢʨʘʧʣʝʥʥʦʩʪʠ, ʛʥʝʟʜ, ʘ 

ʪʘʢʞʝ ʪʦʥʢʠʭ ʧʨʦʞʠʣʢʦʚ. ʊʝʩʥʦ ʘʩʩʦʮʠʠʨʫʝʪ ʩ ʭʘʣʴʢʦʧʠʨʠʪʦʤ, ʩ ʢʦʪʦʨʳʤ ʦʙʨʘʟʫʝʪ ʪʝʩʥʳʝ ʩʨʘʩʪʘʥʠʷ ʩʦ ʩʣʝʜʘʤʠ 

ʚʟʘʠʤʥʦʡ ʢʦʨʨʦʟʠʠ, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʢʣʶʯʝʥʠʷ ʦʢʨʫʛʣʳʭ ʭʘʣʴʢʦʧʠʨʠʪʦʚʳʭ ʟʝʨʝʥ. ʍʘʨʘʢʪʝʨ 

ʪʘʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʛʦ ʙʦʣʝʝ ʧʦʟʜʥʝʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʭʘʣʴʢʦʧʠʨʠʪʫ. ɺ 

ʙʫʨʥʦʥʠʪʝ ʥʝʨʝʜʢʠ ʢʩʝʥʦʤʦʨʬʥʳʝ ʚʳʜʝʣʝʥʠʷ ʙʣʝʢʣʦʡ ʨʫʜʳ, ʘ ʪʘʢʞʝ ʤʝʣʴʯʘʡʰʘʷ ʚʢʨʘʧʣʝʥʥʦʩʪʴ ʩʘʤʦʨʦʜʥʦʛʦ 

ʩʝʨʝʙʨʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʥ ʨʘʩʩʝʢʘʝʪʩʷ ʪʦʥʯʘʡʰʠʤʠ ʧʨʦʞʠʣʢʘʤʠ ʙʫʣʘʥʞʝʨʠʪʘ. 

ʄʠʥʝʨʘʣʳ ʛʨʫʧʧʳ ʜʞʝʤʩʦʥʠʪʘ ï ʙʫʣʘʥʞʝʨʠʪʘ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠ ʪʝʩʥʦ 

ʘʩʩʦʮʠʠʨʫʶʪ ʩ ʛʘʣʝʥʠʪʦʤ ʠ ʩʬʘʣʝʨʠʪʦʤ. ʆʥʠ ʦʙʨʘʟʫʶʪ ʜʣʠʥʥʦʠʛʦʣʴʯʘʪʳʝ ʠ ʚʦʡʣʦʢʦʧʦʜʦʙʥʳʝ ʘʛʨʝʛʘʪʳ, 

ʚʳʧʦʣʥʷʶʱʠʝ ʧʫʩʪʦʪʳ ʚ ʢʚʘʨʮ-ʢʘʩʩʠʪʝʨʠʪ-ʩʫʣʴʬʠʜʥʳʭ ʨʫʜʘʭ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʚʠʜʝ ʚʳʜʝʣʝʥʠʡ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ʠ ʘʛʨʝʛʘʪʦʚ ʠʟ ʧʣʘʩʪʠʥʯʘʪʳʭ ʟʝʨʝʥ ʧʦ ʛʨʘʥʠʮʘʤ ʟʝʨʝʥ ʢʚʘʨʮʘ, ʘ ʠʥʦʛʜʘ ʠ ʦʙʨʘʟʫʷ ʚʨʦʩʪʢʠ ʚ 

ʥʠʭ. ɹʫʣʘʥʞʝʨʠʪ ʟʘʤʝʱʘʝʪ ʙʫʨʥʦʥʠʪ ʠ ʭʘʣʴʢʦʧʠʨʠʪ. 

ɺʠʩʤʫʪʠʥ ʷʚʣʷʝʪʩʷ ʨʝʜʢʠʤ ʤʠʥʝʨʘʣʦʤ ʚ ʨʫʜʥʳʭ ʟʦʥʘʭ ʨʘʡʦʥʘ, ʛʜʝ ʦʥ ʦʙʨʘʟʫʝʪ ʤʝʣʢʫʶ ʨʘʩʩʝʷʥʥʫʶ 

ʚʢʨʘʧʣʝʥʥʦʩʪʴ ʠʣʠ ʟʝʨʥʠʩʪʳʝ ʘʛʨʝʛʘʪʳ. ʊʝʩʥʦ ʘʩʩʦʮʠʠʨʫʝʪ ʩ ʭʘʣʴʢʦʧʠʨʠʪʦʤ ʠ ʘʨʩʝʥʦʧʠʨʠʪʦʤ, ʚ ʢʦʪʦʨʳʭ ʦʥ 

ʦʙʨʘʟʫʝʪ ʪʦʥʢʠʝ ʧʣʘʩʪʠʥʢʠ ʜʣʠʥʦʡ ʜʦ 0,05 ʤʤ. ʀʥʦʛʜʘ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʨʘʩʪʘʥʠʠ ʩ ʩʘʤʦʨʦʜʥʳʤ ʚʠʩʤʫʪʦʤ, ʘ ʪʘʢʞʝ 

ʩ ʛʘʣʝʥʠʪʦʤ, ʦʙʨʘʟʫʷ ʚ ʥʝʤ ʤʝʣʢʠʝ ʘʛʨʝʛʘʪʳ ʘʣʣʦʪʨʠʦʤʦʨʬʥʦʡ ʬʦʨʤʳ. 

ʉʝʨʝʙʨʦ ʩʘʤʦʨʦʜʥʦʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʢʘʢ ʚ ʚʠʜʝ ʟʝʨʝʥ ʘʣʣʦʪʨʠʦʤʦʨʬʥʦʡ, 

ʢʘʧʣʝʚʠʜʥʦʡ, ʪʘʢ ʠ ʧʣʘʩʪʠʥʯʘʪʦʡ ʬʦʨʤʳ, ʚ ʛʘʣʝʥʠʪʝ, ʨʝʞʝ ʭʘʣʴʢʦʧʠʨʠʪʝ ʠ ʙʫʨʥʦʥʠʪʝ. 

ɹʣʝʢʣʘʷ ʨʫʜʘ ʢʨʘʡʥʝ ʨʝʜʢʘ ʚ ʨʫʜʦʥʦʩʥʳʭ ʟʦʥʘʭ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʤʝʰʘʥʥʳʤ ʪʝʥʥʘʥʪʠʪ - ʪʝʪʨʘʵʜʨʠʪʦʚʳʤ 

ʨʷʜʦʤ. ɺʩʪʨʝʯʘʝʪʩʷ ʚ ʚʠʜʝ ʦʙʦʩʦʙʣʝʥʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʘʛʨʝʛʘʪʦʚ ʘʣʣʦʪʨʠʦʤʦʨʬʥʦʡ ʬʦʨʤʳ, ʨʝʞʝ ʦʙʨʘʟʫʝʪ 

ʩʨʦʩʪʢʠ ʩ ʭʘʣʴʢʦʧʠʨʠʪʦʤ ʠ ʛʘʣʝʥʠʪʦʤ. ʍʘʨʘʢʪʝʨ ʪʘʢʠʭ ʩʨʘʩʪʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʨʘʥʥʝʡ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʙʣʝʢʣʦʡ ʨʫʜʳ. 

 
ʇʃɸʉʊʀʏɽʉʂʀɽ ɼɽʌʆʈʄɸʎʀʀ ɻɸʈʎɹʋʈɻʀʊʆɺ ʕʈɻɸʂʉʂʆɻʆ ʍʈʆʄʀʊʆʅʆʉʅʆɻʆ 

ʄɸʉʉʀɺɸ (ɿɸʇɸɼʅʓʁ ʉɸʗʅ) 
ɸ.ɺ. ʂʠʯʝʝʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʬʝʩʩʦʨ ɸ.ʀ. ʏʝʨʥʳʰʦʚ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʝʪʨʦʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʘʨʮʙʫʨʛʠʪʦʚ ʕʨʛʘʢʩʢʦʛʦ 

ʭʨʦʤʠʪʦʥʦʩʥʦʛʦ ʤʘʩʩʠʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɿʘʧʘʜʥʦʛʦ ʉʘʷʥʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ 

ʬʨʘʛʤʝʥʪʦʤ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʂʫʨʪʫʰʠʙʠʥʩʢʦʛʦ ʦʬʠʦʣʠʪʦʚʦʛʦ ʧʦʢʨʦʚʘ [1]. ʄʘʩʩʠʚ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʝʞʜʫ 

ʧʨʘʚʳʤʠ ʧʨʠʪʦʢʘʤʠ ʨ. ɸʤʳʣ ï ʂʘʥʜʘʪ ʠ ʂʫʢʰʠʥ, ʠ ʨʘʟʜʝʣʝʥ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʝʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ 

ʧʨʦʩʪʠʨʘʥʠʷ ʥʘ ʜʚʘ ʨʘʟʥʦʚʝʣʠʢʠʭ ʙʣʦʢʘ: ʩʝʚʝʨʥʳʡ (ʤʝʥʴʰʠʡ) ï ʄʘʣʦʵʨʛʘʢʩʢʠʡ ʠ ʶʞʥʳʡ, ʙʦʣʝʝ ʢʨʫʧʥʳʡ ï 

ʃʳʩʘʥʩʢʠʡ. ʄʘʩʩʠʚ ʚʤʝʱʘʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʤʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʦʡ ʯʠʥʛʠʥʩʢʦʡ ʩʚʠʪʳ ʠ ʣʠʰʴ ʩ ʚʦʩʪʦʯʥʦʡ ʩʪʦʨʦʥʳ ʥʘ ʥʝʙʦʣʴʰʦʤ ʠʥʪʝʨʚʘʣʝ 

ʫʣʴʪʨʘʤʘʬʠʪʳ ʢʦʥʪʘʢʪʠʨʫʶʪ ʩʦ ʩʨʝʜʥʝ-ʧʦʟʜʥʝʢʝʤʙʨʠʡʩʢʠʤʠ ʪʝʨʨʠʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʘʣʘʩʫʛʩʢʦʡ ʩʚʠʪʳ. 

ʂʦʥʪʘʢʪʳ ʤʘʩʩʠʚʘ ʪʝʢʪʦʥʠʯʝʩʢʠʝ, ʚ ʢʦʪʦʨʳʭ ʨʘʟʚʠʪ ʩʝʨʧʝʥʪʠʥʠʪʦʚʳʡ ʤʝʣʘʥʞ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʤʘʩʩʠʚʘ 

ʩʦʩʪʘʚʣʷʝʪ 85 ʢʤ2 ʧʨʠ ʜʣʠʥʝ 15 ʢʤ ʠ ʰʠʨʠʥʝ ʦʪ 4 ʢʤ ʜʦ 8 ʢʤ. ʆʥ ʩʣʦʞʝʥ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤʠ ʧʝʨʠʜʦʪʠʪʘʤʠ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʝʩʪʠʪʦʚʳʝ ʧʦʨʦʜʳ ʜʫʥʠʪ-ʛʘʨʮʙʫʨʛʠʪʦʚʦʛʦ ʧʦʣʦʩʯʘʪʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʆʜʥʘʢʦ 

ʚʳʜʝʣʝʥʥʳʝ ʙʣʦʢʠ ʨʘʟʣʠʯʘʶʪʩʷ ʚʥʫʪʨʝʥʥʠʤ ʩʪʨʦʝʥʠʝʤ, ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʧʦʨʦʜ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʩʦʩʪʘʚʘ ʤʠʥʝʨʘʣʦʚ. 

ʆʙʲʝʢʪʦʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʦʙʨʘʟʝʮ ʛʘʨʮʙʫʨʛʠʪʘ, ʦʪʦʙʨʘʥʥʳʡ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʃʳʩʘʥʩʢʦʛʦ ʙʣʦʢʘ (ʦʙʨ. 4076). ʀʩʩʣʝʜʫʝʤʳʡ ʛʘʨʮʙʫʨʛʠʪ ʠʥʪʝʥʩʠʚʥʦ ʧʣʘʩʪʠʯʝʩʢʠ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʡ. ɼʣʷ ʦʣʠʚʠʥʘ ʠ ʵʥʩʪʘʪʠʪʘ ʭʘʨʘʢʪʝʨʥʦ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʦʝ ʥʝʦʜʥʦʨʦʜʥʦʝ ʚʦʣʥʠʩʪʦʝ ʠ 

ʩʫʙʙʣʦʢʦʚʦʝ ʧʦʛʘʩʘʥʠʝ, ʯʘʩʪʦ ʧʨʦʷʚʣʷʶʪʩʷ ʧʦʣʦʩʳ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʠʟʣʦʤʘ ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʠʟʛʠʙ ʪʨʝʱʠʥʦʢ 

ʩʧʘʡʥʦʩʪʠ. ʕʪʠ ʧʨʠʟʥʘʢʠ ʩʚʷʟʘʥʳ ʩ ʚʥʫʪʨʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʪʨʘʥʩʣʷʮʠʦʥʥʳʤ ʩʢʦʣʴʞʝʥʠʝʤ. ɺ ʧʦʨʦʜʝ ʪʘʢʞʝ 

ʦʪʯʝʪʣʠʚʦ ʧʨʦʷʚʣʷʝʪʩʷ ʧʦʨʬʠʨʦʢʣʘʩʪʝʟ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʠʢʨʦʟʝʨʥʠʩʪʳʭ ʤʦʟʘʠʯʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʢʦʪʦʨʳʡ 

ʦʙʫʩʣʦʚʣʝʥ ʧʨʦʷʚʣʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʡ ʩʠʥʪʝʢʪʦʥʠʯʝʩʢʦʡ ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. 

ʇʝʪʨʦʩʪʨʫʢʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʠʟʫʯʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʧʝʪʨʦʩʪʨʫʢʪʫʨʥʳʭ ʫʟʦʨʦʚ 

ʦʧʪʠʯʝʩʢʠʭ ʦʨʠʝʥʪʠʨʦʚʦʢ ʦʣʠʚʠʥʘ ʠ ʵʥʩʪʘʪʠʪʘ ʚ ʛʘʨʮʙʫʨʛʠʪʝ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠʭ 

ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ. 

ɼʣʷ ʦʣʠʚʠʥʘ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʛʘʨʮʙʫʨʛʠʪʝ ʚʳʷʚʣʝʥʳ  ʩʪʨʦʛʠʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʝ ʧʝʪʨʦʩʪʨʫʢʪʫʨʥʳʝ ʫʟʦʨʳ 

ʜʣʷ ʚʩʝʭ ʪʨʝʭ ʢʨʠʩʪʘʣʣʦʦʧʪʠʯʝʩʢʠʭ ʦʩʝʡ Ng, Nm ʠ Np (ʨʠʩ., ʆʣ), ʢʦʪʦʨʳʝ ʦʙʥʘʨʫʞʠʚʘʶʪ ʪʝʩʥʫʶ ʩʚʷʟʴ ʩ 

ʧʣʦʩʢʦʩʪʴʶ ʤʠʥʝʨʘʣʴʥʦʡ ʫʧʣʦʱʝʥʥʦʩʪʠ (S). ʆʩʠ Ng ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ ʦʪʯʝʪʣʠʚʳʡ ʤʘʢʩʠʤʫʤ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʧʣʦʪʥʦʩʪʴʶ (8 %), ʢʦʪʦʨʳʡ ʩʦʚʤʝʱʘʝʪʩʷ ʩ ʣʠʥʝʡʥʦʩʪʴʶ L ʠ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʨʘʩʪʷʛʠʚʘʪʴʩʷ ʚ ʧʦʷʩ ʚ ʧʣʦʩʢʦʩʪʠ 

ʤʠʥʝʨʘʣʴʥʦʡ ʫʧʣʦʱʝʥʥʦʩʪʠ S. ʆʩʠ Nm ʠ Np ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʚ ʩʦʚʤʝʱʝʥʥʳʝ ʧʦʷʩʘ, ʥʦʨʤʘʣʴʥʦ ʤʘʢʩʠʤʫʤʫ ʦʩʝʡ 

Ng II L. ɺ ʧʦʷʩʘʭ ʯʝʪʢʦ ʚʳʜʝʣʷʶʪʩʷ ʧʦ ʜʚʘ ʤʘʢʩʠʤʫʤʘ ʜʣʷ Nm ʠ Np ʧʦ 8 % ʠ 6 %. ʄʘʢʩʠʤʫʤʳ  Nm ʠ Np ʩ 

ʥʘʠʙʦʣʴʰʝʡ ʧʣʦʪʥʦʩʪʴʶ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʩʫʙʥʦʨʤʘʣʴʥʦ ʧʣʦʩʢʦʩʪʠ ʫʧʣʦʱʝʥʥʦʩʪʠ. ɼʨʫʛʠʝ ʤʘʢʩʠʤʫʤʳ Nm ʠ Np 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʣʦʩʢʦʩʪʠ ʫʧʣʦʱʝʥʥʦʩʪʠ ʠ ʩʫʙʥʦʨʤʘʣʴʥʦ ʢ ʤʘʢʩʠʤʫʤʫ Ng. ʆʪʤʝʯʘʝʪʩʷ ʪʘʢʞʝ ʪʝʥʜʝʥʮʠʷ ʦʩʝʡ 

Nm ʠ Np ʢ ʦʙʦʩʦʙʣʝʥʠʶ ʚ ʧʦʷʩ ʚ ʧʣʦʩʢʦʩʪʠ ʫʧʣʦʱʝʥʥʦʩʪʠ. 

ʕʥʩʪʘʪʠʪ ʠʤʝʝʪ ʙʣʠʟʢʫʶ ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʫʶ ʦʨʠʝʥʪʠʨʦʚʢʫ, ʢʦʪʦʨʘʷ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʝʝ ʦʪʯʝʪʣʠʚʦʡ 

ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴʶ (ʨʠʩ., ʕʥ). ʆʩʠ Ng ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʚ ʯʝʪʢʠʡ ʧʦʷʩ ʚ ʧʣʦʩʢʦʩʪʠ ʫʧʣʦʱʝʥʥʦʩʪʠ. ɺ ʧʦʷʩʝ 

ʦʪʯʝʪʣʠʚʦ ʧʨʦʷʚʣʷʶʪʩʷ ʜʚʘ ʤʘʢʩʠʤʫʤʘ ʩ ʧʣʦʪʥʦʩʪʴʶ (8 % ʠ 6 %), ʦʜʠʥ ʠʟ ʥʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʩʦʚʧʘʜʘʝʪ ʩ 

ʤʘʢʩʠʤʫʤʦʤ ʦʩʝʡ Ng ʦʣʠʚʠʥʘ ʠ ʣʠʥʝʡʥʦʩʪʴʶ. ɼʨʫʛʦʡ ʤʘʢʩʠʤʫʤ Ng ʵʥʩʪʘʪʠʪʘ ʥʘʭʦʜʠʪʩʷ ʚʙʣʠʟʠ ʤʘʢʩʠʤʫʤʦʚ Nm 

ʠ Np ʦʣʠʚʠʥʘ. ʆʩʠ Nm ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʚ ʪʨʠ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʤʘʢʩʠʤʫʤʘ ʩ ʨʘʟʣʠʯʥʦʡ ʧʣʦʪʥʦʩʪʴʶ: 8 %, 4 % ʠ 2 

%. ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʳʡ ʤʘʢʩʠʤʫʤ Nm ʵʥʩʪʘʪʠʪʘ ʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʦʨʤʘʣʴʥʦ ʤʠʥʝʨʘʣʴʥʦʡ ʫʧʣʦʱʝʥʥʦʩʪʠ ʠ ʚʙʣʠʟʠ 

ʤʘʢʩʠʤʫʤʦʚ Nm ʠ Np ʦʣʠʚʠʥʘ. ʉʨʝʜʥʠʡ ʠ ʩʣʘʙʳʡ ʤʘʢʩʠʤʫʤʳ  Nm ʵʥʩʪʘʪʠʪʘ ʥʘʭʦʜʷʪʩʷ ʚ ʧʣʦʩʢʦʩʪʠ ʤʠʥʝʨʘʣʴʥʦʡ 

ʫʧʣʦʱʝʥʥʦʩʪʠ, ʧʝʨʚʳʡ ʠʟ ʥʠʭ ʩʦʚʤʝʱʝʥ ʩ ʤʘʢʩʠʤʫʤʦʤ Ng ʦʣʠʚʠʥʘ, ʘ ʚʪʦʨʦʡ ï ʩ ʤʘʢʩʠʤʫʤʘʤʠ Nm ʠ Np ʦʣʠʚʠʥʘ. 

ʏʘʩʪʴ ʦʩʝʡ Np ʵʥʩʪʘʪʠʪʘ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʚ ʤʘʢʩʠʤʫʤ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʡ ʤʠʥʝʨʘʣʴʥʦʡ ʫʧʣʦʱʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʩʦʚʤʝʱʝʥ ʩ ʤʘʢʩʠʤʫʤʘʤʠ Nm ʠ Np ʦʣʠʚʠʥʘ. ɼʨʫʛʘʷ ʯʘʩʪʴ ʦʩʝʡ Np ʵʥʩʪʘʪʠʪʘ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʚ 

ʧʦʷʩ ʚ ʧʣʦʩʢʦʩʪʠ ʤʠʥʝʨʘʣʴʥʦʡ ʫʧʣʦʱʝʥʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʤ ʥʘʙʣʶʜʘʶʪʩʷ ʣʦʢʘʣʴʥʳʝ ʤʘʢʩʠʤʫʤʳ (ʜʦ 4 %). 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ, ʇɽʊʈʆɻʈɸʌʀʗ 

 
 

ʈʠʩʫʥʦʢ. ɼʠʘʛʨʘʤʤʳ ʦʨʠʝʥʪʠʨʦʚʢʠ ʢʨʠʩʪʘʣʣʦʦʧʪʠʯʝʩʢʠʭ ʦʩʝʡ ʦʣʠʚʠʥʘ (ʆʣ) ʠ ʵʥʩʪʘʪʠʪʘ (ʕʥ) ʚ 

ʛʘʨʮʙʫʨʛʠʪʝ (ʦʙʨ. 4076). ɼʠʘʛʨʘʤʤʳ ʧʦʩʪʨʦʝʥʳ ʧʦ 100 ʟʘʤʝʨʘʤ ʢʨʠʩʪʘʣʣʦʦʧʪʠʯʝʩʢʠʭ ʦʩʝʡ 

ʤʠʥʝʨʘʣʦʚ. ʀʟʦʣʠʥʠʠ: 1é2é4é6é8 % ʥʘ 1 % ʩʝʪʢʠ ʐʤʠʜʪʘ. ʇʨʦʝʢʮʠʷ ʥʘ ʚʝʨʭʥʶʶ ʧʦʣʫʩʬʝʨʫ. 

ʊʦʯʝʯʥʳʝ ʣʠʥʠʠ ï ʧʣʦʩʢʦʩʪʴ ʤʠʥʝʨʘʣʴʥʦʡ ʫʧʣʦʱʝʥʥʦʩʪʠ, L ï ʣʠʥʝʡʥʦʩʪʴ 

 

ʆʙʨʘʟʦʚʘʥʠʝ ʧʝʪʨʦʩʪʨʫʢʪʫʨʥʦʛʦ ʫʟʦʨʘ ʦʣʠʚʠʥʘ, ʚʝʨʦʷʪʥʦ, ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤ 

ʚʥʫʪʨʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʪʨʘʥʩʣʷʮʠʦʥʥʳʤ ʩʢʦʣʴʞʝʥʠʝʤ ʧʦ ʩʠʩʪʝʤʝ {0kl}[100] ʠ ʩʠʥʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʝʡ ʚ ʜʠʥʘʤʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʟʦʥʝ, ʦʯʝʚʠʜʥʦ, ʚ ʟʦʥʝ ʧʝʨʝʭʦʜʘ ʚʝʨʭʥʝʡ ʤʘʥʪʠʠ ʠ ʢʦʨʥʝʚʳʭ ʯʘʩʪʝʡ 

ʟʝʤʥʦʡ ʢʦʨʳ. ʇʨʠ ʵʪʦʤ, ʥʘʧʨʘʚʣʝʥʠʝ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʛʘʨʮʙʫʨʛʠʪʦʚ ʬʠʢʩʠʨʫʝʪʩʷ ʤʠʥʝʨʘʣʴʥʦʡ 

ʣʠʥʝʡʥʦʩʪʴʶ, ʩ ʢʦʪʦʨʦʡ ʩʦʚʤʝʱʘʝʪʩʷ ʤʘʢʩʠʤʫʤ ʦʩʝʡ Ng ʦʣʠʚʠʥʘ. ʇʨʠ ʵʪʦʤ, ʥʘʧʨʘʚʣʝʥʠʝ ʩʞʘʪʠʷ ʦʪʨʘʞʘʝʪ 

ʤʘʢʩʠʤʫʤ ʦʩʝʡ Np, ʥʦʨʤʘʣʴʥʳʡ ʢ ʤʠʥʝʨʘʣʴʥʦʡ ʫʧʣʦʱʝʥʥʦʩʪʠ. ʊʘʢʦʡ ʧʝʪʨʦʩʪʨʫʢʪʫʨʥʳʡ ʫʟʦʨ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʪʦʤ, ʯʪʦ ʧʣʘʩʪʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʧʨʦʪʝʢʘʣʦ ʚ ʫʩʣʦʚʠʷʭ ʦʩʝʚʳʭ ʜʝʬʦʨʤʘʮʠʡ ʚ ʨʝʞʠʤʝ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ (ʦʪ 

900̄ ) ʫʤʝʨʝʥʥʦʡ ʠ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ (10-5ʩ-1é10-2 ʩ-1) [4]. ʇʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʥʦʩʠʣʠ 

ʥʝʦʜʥʦʨʦʜʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʨʘʥʩʣʷʮʠʦʥʥʳʤ ʩʢʦʣʴʞʝʥʠʝʤ ʠ ʩʠʥʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʝʨʥʘ ʦʣʠʚʠʥʘ ʚ ʛʘʨʮʙʫʨʛʠʪʘʭ ʧʨʠʦʙʨʝʪʘʶʪ ʥʝʦʜʥʦʨʦʜʥʦʝ ʚʦʣʥʠʩʪʦʝ ʧʦʛʘʩʘʥʠʝ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʦʣʦʩ ʠʟʣʦʤʘ ʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʠʥʪʝʥʩʠʚʥʦʤʫ ʧʦʨʬʠʨʦʢʣʘʩʪʝʟʫ. 

ʕʥʩʪʘʪʠʪ ʚ ʛʘʨʮʙʫʨʛʠʪʘʭ ʦʢʘʟʳʚʘʝʪʩʷ ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥ ʧʣʘʩʪʠʯʝʩʢʠʤ ʜʝʬʦʨʤʘʮʠʷʤ. ɺ ʠʩʩʣʝʜʫʝʤʦʤ 

ʛʘʨʮʙʫʨʛʠʪʝ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʝʪʨʦʩʪʨʫʢʪʫʨʥʳʝ ʫʟʦʨʳ ʦʨʠʝʥʪʠʨʦʚʦʢ ʢʨʠʩʪʘʣʣʦʦʧʪʠʯʝʩʢʠʭ ʦʩʝʡ ʵʥʩʪʘʪʠʪʘ ʠʤʝʶʪ 

ʙʣʠʟʢʠʡ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʨʠʩʪʘʣʣʦʦʧʪʠʯʝʩʢʠʤ ʦʩʷʤ ʧʣʘʩʪʠʯʝʩʢʠ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʦʣʠʚʠʥʘ. 

ʆʧʪʠʯʝʩʢʠʝ ʦʨʠʝʥʪʠʨʦʚʢʠ ʦʣʠʚʠʥʘ ʠ ʵʥʩʪʘʪʠʪʘ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ʅʘ ʠʭ ʩʠʥʛʝʥʝʪʠʯʥʦʩʪʴ ʚ 

ʛʘʨʮʙʫʨʛʠʪʘʭ ʦʬʠʦʣʠʪʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʙʨʘʱʘʣʦʩʴ ʚʥʠʤʘʥʠʝ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [2, 3]. 

ʇʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʵʥʩʪʘʪʠʪʘ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʪʨʘʥʩʣʷʮʠʦʥʥʳʤ ʩʢʦʣʴʞʝʥʠʝʤ ʧʦ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʩʠʩʪʝʤʝ (100)[100], ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʘʥʩʣʷʮʠʦʥʥʦʤʫ ʩʢʦʣʴʞʝʥʠʶ ʚ ʦʣʠʚʠʥʝ ʧʦ 

{0kl}[100]. ʇʨʠ ʵʪʦʤ, ʦʩʠ Ng ʵʥʩʪʘʪʠʪʘ ʦʙʨʘʟʫʶʪ ʤʘʢʩʠʤʫʤ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʘʨʘʣʣʝʣʴʥʦ 

ʤʠʥʝʨʘʣʴʥʦʡ ʣʠʥʝʡʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʦʙʳʯʥʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʩʦʚʤʝʱʝʥ ʩ ʠʩʭʦʜʥʳʤ ʤʘʢʩʠʤʫʤʦʤ Ng ʦʣʠʚʠʥʘ. ʕʪʠ 

ʤʘʢʩʠʤʫʤʳ ʦʪʨʘʞʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʣʷʮʠʠ ʚ ʤʠʥʝʨʘʣʘʭ, ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʧʣʘʩʪʠʯʝʩʢʠʤ 

ʪʝʯʝʥʠʝʤ. ʆʩʠ Nm ʵʥʩʪʘʪʠʪʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʨʘʥʩʣʷʮʠʠ ʬʦʨʤʠʨʫʶʪ ʤʘʢʩʠʤʫʤ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʧʣʦʩʢʦʩʪʠ ʤʠʥʝʨʘʣʴʥʦʡ ʫʧʣʦʱʝʥʥʦʩʪʠ ʠ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʦʩʠ ʩʞʘʪʠʷ, ʧʨʠ ʵʪʦʤ 

ʤʘʢʩʠʤʫʤ Nm ʵʥʩʪʘʪʠʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʩʦʚʤʝʱʘʝʪʩʷ ʩ ʤʘʢʩʠʤʫʤʦʤ Np ʦʣʠʚʠʥʘ. ʇʣʘʩʪʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ 

ʵʥʩʪʘʪʠʪʘ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʥʝʦʜʥʦʨʦʜʥʦʛʦ, ʚʦʣʥʠʩʪʦʛʦ 

ʧʦʛʘʩʘʥʠʷ, ʧʦʣʦʩ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʠʟʣʦʤʘ, ʘ ʪʘʢʞʝ ʩʠʥʪʝʢʪʦʥʠʯʝʩʢʦʡ ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʝʡ. ʇʨʠ ʵʪʦʤ, ʯʘʩʪʴ ʦʩʝʡ Np 

ʤʝʣʢʠʭ ʨʝʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʳʭ ʟʝʨʝʥ ʵʥʩʪʘʪʠʪʘ ʦʙʨʘʟʫʶʪ ʤʘʢʩʠʤʫʤ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʩʦʚʤʝʱʝʥʥʳʡ ʩ 

ʤʘʢʩʠʤʫʤʦʤ ʦʩʝʡ Np ʦʣʠʚʠʥʘ, ʦʪʨʘʞʘʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʝ ʩʞʘʪʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʡ ʧʝʪʨʦʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʦʣʠʚʠʥʘ ʠ ʵʥʩʪʘʪʠʪʘ ʚ ʛʘʨʮʙʫʨʛʠʪʝ ʧʦʟʚʦʣʠʣ 

ʚʳʷʚʠʪʴ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʝ ʫʟʦʨʳ ʦʨʠʝʥʪʠʨʦʚʦʢ ʦʧʪʠʯʝʩʢʠʭ ʦʩʝʡ ʵʪʠʭ ʤʠʥʝʨʘʣʦʚ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠʭ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ɸʋʊʀɻɽʅʅʓɽ ʂɸʈɹʆʅɸʊʓ ɺ ɼɽɺʆʅʉʂʀʍ ʇɽʊʈʆʂʃɸʉʊʀʏɽʉʂʀʍ ɻʈɸʋɺɸʂʂɸʍ 
ʄɸɻʅʀʊʆɻʆʈʉʂʆʁ ʄɽɻɸɿʆʅʓ (ʖɾʅʓʁ ʋʈɸʃ) 

ʃ.ɺ. ʂʦʢʰʠʥʘ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ɻ.ɸ. ʄʠʟʝʥʩ 
ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʭʠʤʠʠ ʋʨʆ ʈɸʅ, ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ 

ʅʘ ʋʨʘʣʝ, ʢʘʢ ʠ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʩʢʣʘʜʯʘʪʳʭ ʦʙʣʘʩʪʷʭ, ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʧʝʪʨʦʢʣʘʩʪʠʯʝʩʢʠʝ ʛʨʘʫʚʘʢʢʠ 

(ʪʝʨʤʠʥʦʣʦʛʠʷ ʐʚʘʥʦʚʘ [4]), ʩʣʦʞʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦʜʫʢʪʘʤʠ ʨʘʟʤʳʚʘ ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʧʦʨʦʜ. ʊʘʢʠʝ 

ʧʝʩʯʘʥʠʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠ ʩʨʝʜʠ ʜʝʚʦʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʄʘʛʥʠʪʦʛʦʨʩʢʦʡ ʤʝʛʘʟʦʥʳ ʚ ʩʦʩʪʘʚʝ ʤʘʥʩʫʨʦʚʩʢʦʡ, 

ʠʣʴʪʠʙʘʥʦʚʩʢʦʡ ʠ ʨʳʩʢʫʞʠʥʩʢʦʡ ʪʦʣʱ (ʥʠʞʥʠʡ ʜʝʚʦʥ), ʠʨʝʥʜʳʢʩʢʦʡ ʩʚʠʪʳ, ʠʰʢʠʥʠʥʩʢʦʡ ʠ ʪʫʨʘʪʩʢʦʡ ʪʦʣʱ 

(ʥʠʞʥʠʡ-ʩʨʝʜʥʠʡ ʜʝʚʦʥ), ʛʘʜʠʣʝʚʩʢʦʡ ʪʦʣʱʠ (ʩʨʝʜʥʠʡ ʜʝʚʦʥ), ʫʣʫʪʘʫʩʢʦʡ ʩʚʠʪʳ (ʩʨʝʜʥʠʡ-ʚʝʨʭʥʠʡ ʜʝʚʦʥ) ʠ 

ʟʠʣʘʠʨʩʢʦʡ ʩʝʨʠʠ (ʚʝʨʭʥʠʡ ʜʝʚʦʥ) (ʨʠʩ. 1). ɺ ʮʝʣʦʤ, ʫʧʦʤʷʥʫʪʳʝ ʧʝʩʯʘʥʠʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʣʝʚʦʰʧʘʪʦʚʦʡ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʛʨʘʫʚʘʢʢ ʠ ʩʦʙʩʪʚʝʥʥʦ ʛʨʘʫʚʘʢʢʘʤ, ʠʟʤʝʥʝʥʥʳʤ ʜʦ ʩʪʘʜʠʡ ʛʣʫʙʦʢʦʛʦ ʢʘʪʘʛʝʥʝʟʘ ʠ ʥʘʯʘʣʴʥʦʛʦ 

ʤʝʪʘʛʝʥʝʟʘ. 

ʌʦʥʦʚʘʷ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʧʦʨʦʜ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ 

ʥʘʣʦʞʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʣʠʷʥʠʝʤ ʛʣʫʙʠʥʥʳʭ ʠ ʤʝʩʪʥʳʭ ʬʣʶʠʜʦʚ. ʅʘ ʠʭ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ 

ʧʦʩʪʜʠʘʛʝʥʝʪʠʯʝʩʢʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʛʨʘʫʚʘʢʢ ʫʢʘʟʳʚʘʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʝ, ʯʘʩʪʦ ʣʦʢʘʣʴʥʦʝ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʥʝʢʦʪʦʨʳʭ ʘʫʪʠʛʝʥʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʘʨʙʦʥʘʪʦʚ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʘʣʴʮʠʪʘ), ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʚ 

ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʪʦʣʱʠ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʦʪ ʧʝʨʚʳʭ ʧʨʦʮʝʥʪʦʚ ʜʦ15é25 ʦʙ. %. ʂʘʣʴʮʠʪ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʜʚʫʭ ʚʠʜʘʭ ï ʚ ʢʨʫʧʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʘʛʨʝʛʘʪʘʭ ʩ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʤ ʧʦʣʠʩʠʥʪʝʪʠʯʝʩʢʠʤ 

ʜʚʦʡʥʠʢʦʚʘʥʠʝʤ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʦʙʣʦʤʢʘʤ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ ʠ ʧʣʘʛʠʦʢʣʘʟʦʚ, ʘ ʪʘʢʞʝ ʚ 

ʧʦʨʘʭ ʠ ʪʨʝʱʠʥʘʭ, ʠ ʚ ʚʠʜʝ ʪʦʥʢʦ- ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʚʳʜʝʣʝʥʠʡ, ʯʘʱʝ ʟʘʧʦʣʥʷʶʱʠʭ ʤʝʞʟʝʨʥʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʄʠʥʝʨʘʣ ʨʘʟʚʠʪ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʠʥʪʝʨʚʘʣʘʭ, ʧʨʠ ʵʪʦʤ, ʦʪʯʝʪʣʠʚʦ ʚʳʜʝʣʷʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʝʛʦ ʛʝʥʝʨʘʮʠʡ, ʯʪʦ 

ʭʦʨʦʰʦ ʚʠʜʥʦ ʧʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤ ʩ ʜʨʫʛʠʤʠ ʘʫʪʠʛʝʥʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ (ʢʚʘʨʮʝʤ, ʭʣʦʨʠʪʦʤ, ʧʨʝʥʠʪʦʤ, 

ʵʧʠʜʦʪʦʤ ʠ ʘʢʪʠʥʦʣʠʪʦʤ), ʠʥʦʛʜʘ ʠ ʧʦ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʤ ʩʪʨʫʢʪʫʨʘʤ. 

ʂʨʦʤʝ ʢʘʣʴʮʠʪʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʛʨʘʫʚʘʢʢʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʚʳʜʝʣʝʥʠʷ ʞʝʣʝʟʠʩʪʦʛʦ ʢʘʨʙʦʥʘʪʘ 

(ʚʦʟʤʦʞʥʦ ʩʠʜʝʨʠʪʘ). ʌʦʨʤʘ ʝʛʦ ʩʝʯʝʥʠʡ ʙʣʠʟʢʘ ʢ ʦʢʨʫʛʣʦʡ, ʨʘʟʤʝʨ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 0,006 ʤʤ. ʆʢʨʘʩʢʘ 

ʤʠʥʝʨʘʣʘ ʙʫʨʘʷ, ʯʪʦ ʦʯʝʚʠʜʥʦ ʩʚʷʟʘʥʦ ʩ ʧʨʦʮʝʩʩʘʤʠ ʦʢʠʩʣʝʥʠʷ, ʘ ʚʦʢʨʫʛ ʚʳʜʝʣʝʥʠʡ ʥʝʨʝʜʢʦ ʨʘʩʭʦʜʷʪʩʷ 

ʙʫʨʦʦʢʨʘʰʝʥʥʳʝ ʦʨʝʦʣʳ ʛʠʜʨʦʦʢʠʩʣʦʚ ʞʝʣʝʟʘ. ɾʝʣʝʟʠʩʪʳʡ ʢʘʨʙʦʥʘʪ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʮʝʤʝʥʪʫ 

ʧʝʩʯʘʥʠʢʘ, ʪʝʤ ʩʘʤʳʤ ʧʦʜʯʝʨʢʠʚʘʷ ʛʨʘʥʠʮʳ ʟʝʨʝʥ, ʨʝʞʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʠ ʧʦ ʢʣʘʩʪʦʛʝʥʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ (ʨʠʩ. 

2). 

 
 

ʈʠʩ. 1. ʉʭʝʤʘ ʩʪʨʘʪʠʛʨʘʬʠʠ ʜʝʚʦʥʩʢʠʭ ʦʩʘʜʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʄʘʛʥʠʪʦʛʦʨʩʢʦʡ ʤʝʛʘʟʦʥʳ, ʧʦ 

ʤʘʪʝʨʠʘʣʘʤ ɺ.ɸ. ʄʘʩʣʦʚʘ ʠ ʆ.ɺ. ɸʨʪʶʰʢʦʚʦʡ [1]. 

D1 ï ʥʠʞʥʠʡ ʜʝʚʦʥ: rs ï ʨʳʩʢʫʞʠʥʩʢʘʷ, ilt  ï ʠʣʴʪʠʙʘʥʦʚʩʢʘʷ, mn ï ʤʘʥʩʫʨʦʚʩʢʘʷ ʪʦʣʱʠ; 

D1-2 ï ʥʠʞʥʠʡ-ʩʨʝʜʥʠʡ ʜʝʚʦʥ: ish ï ʠʰʢʠʥʠʥʩʢʘʷ, tr ï ʪʫʨʘʪʩʢʘʷ ʪʦʣʱʠ, ir ï ʠʨʝʥʜʳʢʩʢʘʷ ʩʚʠʪʘ; 

D2 ï ʩʨʝʜʥʠʡ ʜʝʚʦʥ: gd ï ʛʘʜʠʣʝʚʩʢʘʷ ʪʦʣʱʘ 

 

 
 

ʈʠʩ. 2. ʆʢʨʫʛʣʳʝ ʚʳʜʝʣʝʥʠʷ ʞʝʣʝʟʠʩʪʦʛʦ 

ʢʘʨʙʦʥʘʪʘ ʚʦʢʨʫʛ ʧʝʨʚʠʯʥʦ-ʦʙʣʦʤʦʯʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʧʝʩʯʘʥʠʢʦʚ 

(ʥʠʢʦʣʠ ʧʘʨʘʣʣʝʣʴʥʳ) 

ʈʠʩ. 3. BSE ï ʩʥʠʤʦʢ ʧʝʩʯʘʥʠʢʘ. 

1 ï ʢʨʫʧʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʢʘʣʴʮʠʪ, 

ʟʘʤʝʩʪʠʚʰʠʡ ʦʙʣʦʤʦʢ ʟʝʨʥʘ (zl-1), 

2 ï ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ ʢʘʣʴʮʠʪ, ʟʘʧʦʣʥʠʚʰʠʡ 

ʤʝʞʟʝʨʥʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ (zl-2) 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ, ʇɽʊʈʆɻʈɸʌʀʗ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʭʠʤʠʟʤʘ ʘʫʪʠʛʝʥʥʳʭ ʢʘʣʴʮʠʪʦʚ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʥʥʦ-ʟʦʥʜʦʚʦʛʦ ʤʠʢʨʦʘʥʘʣʠʟʘ 

ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ Mn ʚ ʝʛʦ ʩʦʩʪʘʚʝ. ʆʩʦʙʝʥʥʦ ʭʦʨʦʰʦ ʵʪʦ ʚʠʜʥʦ ʥʘ BSE-ʩʥʠʤʢʘʭ, 

ʢʦʛʜʘ ʨʷʜʦʤ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʳʜʝʣʝʥʠʷ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʚʝʯʝʥʠʷ (ʨʠʩ. 3). ʇʨʠ ʵʪʦʤ ʦʢʘʟʘʣʦʩʴ, 

ʯʪʦ ʙʦʣʝʝ ʧʦʟʜʥʠʡ ʢʘʣʴʮʠʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ Mn ï ʜʦ 0,03é0,11 % (ʪʘʙʣ.), ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʚ ʨʘʥʥʠʭ ʛʝʥʝʨʘʮʠʷʭ ʵʪʦ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 0,25é0,71 %. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ (ʚ 

ʥʠʞʥʝʤ ʜʝʚʦʥʝ) ʩʦʜʝʨʞʘʥʠʝ ʤʘʨʛʘʥʮʘ ʚ ʢʘʣʴʮʠʪʝ ʚ ʮʝʣʦʤ ʥʠʞʝ, ʯʝʤ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ (ʚʝʨʭʥʠʡ ʜʝʚʦʥ) (ʨʠʩ. 4), ʯʪʦ 

ʭʦʨʦʰʦ ʚʠʜʥʦ ʠ ʥʘ ʪʨʝʫʛʦʣʴʥʳʭ ʜʠʘʛʨʘʤʤʘʭ (ʨʠʩ. 5). 

ʊʘʙʣʠʮʘ 

ʉʦʩʪʘʚ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʢʘʣʴʮʠʪʘʭ ʨʘʟʥʳʭ ʛʝʥʝʨʘʮʠʡ 

(1 ï ʨʘʥʥʠʡ; 2 ï ʧʦʟʜʥʠʡ) 

 

ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ 

ʝʜʠʥʠʮʘ 
ʊʠʧ 

ʏʠʩʣʦ 

ʟʘʤʝʨʦʚ 

ʉʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʘ, ʚ w. % 

Ca (ʩʨʝʜʥʝʝ) Mn Mg Fe 

ɿʠʣʘʠʨʩʢʘʷ 

zl-2 22 
36,6-40,68 

(39,20) 
0-0,83 (0,11) 0-0,42 (0,06) 0-0,96 (0,20) 

zl-1 23 
37,12-39,26 

(38,02) 

0,04-1,18 

(0,71) 
0-0,27 (0,06) 

0,01-0,70 

(0,20) 

ʀʣʴʪʠʙʘʥʦʚʩʢʘʷ 

ilt -2 29 
38,01-40,13 

(39,29) 
0-0,20 (0,03) 0-0,37 (0,11) 0-0,28 (0,07) 

ilt -1 27 
37,07-40,45 

(38,43) 

0,02-0,93 

(0,33) 
0-0,35 (0,11) 0-0,77 (0,24) 

ʀʨʝʥʜʳʢʩʢʘʷ 

ir-2 6 
35,92-37,65 

(36,83) 
0-0,19 (0,08) 

0,01-0,45 

(0,17) 
0-0,28 (0,09) 

ir-1 9 
35,02-37,18 

(36,49) 

0,06-0,80 

(0,41) 

0,03-0,38 

(0,13) 

0,02-0,36 

(0,13) 

ʈʳʩʢʫʞʠʥʩʢʘʷ 

rs-2 4 
39,41-39,55 

(39,48) 

0,02-0,07 

(0,04) 
0-0,25 (0,06) 

0,03-0,46 

(0,18) 

rs-1 4 
38,90-39,27 

(39,10) 

0,19-0,34 

(0,25) 

0,02-0,06 

(0,04) 

0,03-0,18 

(0,10) 

 

 
 

ʈʠʩ. 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ Mn ʚ ʢʘʣʴʮʠʪʝ ʠʟ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʧʝʩʯʘʥʠʢʦʚ 

(ʪʦʥʢʠʝ ʣʦʤʘʥʳʝ ʢʨʠʚʳʝ ï ʬʘʢʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ, 

ʙʦʣʝʝ ʪʦʣʩʪʳʝ ʣʠʥʠʠ ï ʧʦʣʠʥʦʤʠʘʣʴʥʳʝ) 

 
ʈʠʩ. 5. ʊʨʝʫʛʦʣʴʥʳʝ ʜʠʘʛʨʘʤʤʳ ʩʦʦʪʥʦʰʝʥʠʡ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ 

ʚ ʢʘʣʴʮʠʪʘʭ ʨʘʟʥʳʭ ʛʝʥʝʨʘʮʠʡ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʆʧʠʩʘʥʥʳʡ ʪʨʝʥʜ, ʦʜʥʘʢʦ, ʚʳʜʝʨʞʠʚʘʝʪʩʷ ʥʝ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ. ʊʘʢ, ʢʦʨʝʡʩʢʠʤʠ ʠ ʷʧʦʥʩʢʠʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ [8] ʦʧʠʩʘʥʳ ʠʟʤʝʥʝʥʠʷ ʚ ʭʠʤʠʟʤʝ ʢʘʣʴʮʠʪʘ ʨʘʟʥʳʭ ʛʝʥʝʨʘʮʠʡ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ 

ʢʘʪʦʜʦʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ. ʇʦ ʠʭ ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ Mn/Fe, ʫʤʝʥʴʰʘʶʱʝʝʩʷ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʪʝʧʝʥʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʨʦʜ (ʧʦ-ʚʠʜʠʤʦʤʫ, ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʞʝʣʝʟʘ). ɺ ʢʘʢʦʡ-ʪʦ 

ʩʪʝʧʝʥʠ ʵʪʦ ʟʘʢʦʥʦʤʝʨʥʦ, ʪʘʢ ʢʘʢ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʩʪʝʪ ʩʦʜʝʨʞʘʥʠʝ Fe 

ʠ Mg ʚ ʢʘʣʴʮʠʪʝ [7, 10], ʭʦʪʷ ʚ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʦʙʨʘʟʮʘʭ ʪʘʢʦʡ ʪʝʥʜʝʥʮʠʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ: ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʫʢʘʟʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʢʘʪʘʛʝʥʝʟʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ (ʪʘʙʣ.). ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ [6, 9], ʯʪʦ 

ʢʦʣʠʯʝʩʪʚʦ Fe ʠ Mg ʚ ʩʦʩʪʘʚʝ ʢʘʣʴʮʠʪʘ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʪʘʢʞʝ ʥʘ ʭʘʨʘʢʪʝʨ ʧʦʨʦʚʳʭ ʚʦʜ ʥʘ ʩʪʘʜʠʠ ʜʠʘʛʝʥʝʟʘ, ʠʣʠ 

[2, 5] ʯʪʦ ʵʪʠ ʵʣʝʤʝʥʪʳ ʚʳʩʚʦʙʦʞʜʘʶʪʩʷ ʠ ʟʘʭʚʘʪʳʚʘʶʪʩʷ ʩʠʥʛʝʥʝʪʠʯʝʩʢʠʤ ʢʘʣʴʮʠʪʦʤ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ (ʧʨʝʞʜʝ ʚʩʝʛʦ, ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʘ) ʚ ʛʠʜʨʦʩʣʶʜʳ. ɺ ʄʘʛʥʠʪʦʛʦʨʩʢʦʡ 

ʤʝʛʘʟʦʥʝ, ʦʜʥʘʢʦ, ʠʦʥʳ Fe ʠ Mg, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʵʣʠʟʠʦʥʥʦʡ ʚʦʜʝ, ʨʘʩʭʦʜʫʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʶ ʭʣʦʨʠʪʦʚ (ʯʘʩʪʠʯʥʦ ʠ ʞʝʣʝʟʠʩʪʳʭ ʢʘʨʙʦʥʘʪʦʚ), ʚ ʨʝʰʝʪʢʫ ʢʘʣʴʮʠʪʘ ʧʦʧʘʜʘʝʪ ʣʠʰʴ 

ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʦʥʳ ʤʘʨʛʘʥʮʘ, ʢʦʪʦʨʳʝ, ʚʝʨʦʷʪʥʦ, ʪʘʢʞʝ ʩʦʜʝʨʞʘʪʴʩʷ ʚ ʵʪʦʡ ʚʦʜʝ, ʚ 

ʙʦʣɹh ʝʡ ʩʪʝʧʝʥʠ ʤʦʛʫʪ ʟʘʭʚʘʪʳʚʘʪʴʩʷ ʢʘʣʴʮʠʪʦʤ. ɸ ʚ ʭʦʜʝ ʫʚʝʣʠʯʝʥʠʷ ʩʪʝʧʝʥʠ ʢʘʪʘʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ 

ʵʣʠʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʧʦʩʪʝʧʝʥʥʦ ʫʛʘʩʘʶʪ [3] ï ʢʦʣʠʯʝʩʪʚʦ ʩʚʦʙʦʜʥʳʭ ʢʘʪʠʦʥʦʚ ʫʤʝʥʴʰʘʝʪʩʷ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʠ 

ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʢʘʣʴʮʠʪʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʣʴʟʷ ʠʩʢʣʶʯʠʪʴ ʠ ʤʠʛʨʘʮʠʶ 

ʤʘʨʛʘʥʮʘ ʚ ʩʦʩʪʘʚʝ ʛʣʫʙʠʥʥʳʭ ʬʣʶʠʜʦʚ, ʚʤʝʩʪʝ ʩ CO2, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʢʨʠʩʪʘʣʣʠʟʘʮʠʶ ʢʘʣʴʮʠʪʘ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʛʨʘʥʪ ˉ 12-05-31274 ʤʦʣ_ʘ). 
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ɺʓʗɺʃɽʅʀɽ ʇʈʀʏʀʅ ʉʅʀɾɽʅʀʗ ʋʉʊʆʁʏʀɺʆʉʊʀ ʆʊʃʆɾɽʅʀʁ ʈɸɿɺɽɼʆʏʅʀʅʉʂʆʁ 

ʉɺʀʊʓ ʅʆʈʀʃʔʉʂʆɻʆ ʈʋɼʅʆɻʆ ʈɸʁʆʅɸ 
ʉ.ʇ. ʂʦʥʦʚʘʣʦʚʘ, ɸ.ʉ. ʄʝʱʝʨʷʢʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ʇ.ʅ. ʉʘʤʦʨʦʜʩʢʠʡ 
ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ 

ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʨʝʟʝ ʅʦʨʠʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʚʩʪʨʝʯʘʶʪʩʷ ʥʝʫʩʪʦʡʯʠʚʳʝ ʪʚʝʨʜʳʝ ʥʠʞʥʝʜʝʚʦʥʩʢʠʝ 

ʘʨʛʠʣʣʠʪʳ ʨʘʟʚʝʜʦʯʥʠʥʩʢʦʡ ʩʚʠʪʳ (D1rz). ʇʨʦʭʦʞʜʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ ʠʥʪʝʨʚʘʣʘ ʨʘʟʨʝʟʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ 

ʦʪʣʦʞʝʥʠʷʤʠ ʜʘʥʥʦʡ ʩʚʠʪʳ, ʩʚʷʟʘʥʦ ʩ ʨʷʜʦʤ ʦʩʣʦʞʥʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚʩʣʝʜʩʪʚʠʝ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʨʦʜ. ʂ 

ʪʘʢʠʤ ʦʩʣʦʞʥʝʥʠʷʤ ʦʪʥʦʩʠʪʩʷ ʢʘʚʝʨʥʦʦʙʨʘʟʦʚʘʥʠʝ, ʦʙʨʫʰʝʥʠʝ ʩʪʝʥʦʢ ʩʢʚʘʞʠʥ [2]. ʉ ʮʝʣʴʶ ʜʝʪʘʣʴʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʜ ʥʘ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠ 

ʙʫʨʝʥʠʠ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʦʙʨʘʟʮʳ ʢʝʨʥʘ ʦʜʥʦʡ ʠʟ ʩʢʚʘʞʠʥ, ʧʨʦʙʫʨʝʥʥʦʡ ʚ ʧʨʝʜʝʣʘʭ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʆʢʪʷʙʨʴʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ. ʆʙʨʘʟʮʳ ʙʳʣʠ ʠʟʫʯʝʥʳ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠ (ʚʢʣʶʯʘʷ 

ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ); ʪʘʢʞʝ ʤʘʪʝʨʠʘʣ ʙʳʣ ʠʟʫʯʝʥ ʩ ʧʦʤʦʱʴʶ ʨʝʥʪʛʝʥʦʬʘʟʦʚʦʛʦ ʠ ʵʣʝʢʪʨʦʥʥʦ-

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʦʚ. ɺ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʤʝʪʦʜʦʤ 

ʨʝʥʪʛʝʥʦʬʘʟʦʚʦʛʦ ʘʥʘʣʠʟʘ, ʥʦʤʝʨ ʦʙʨʘʟʮʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʣʫʙʠʥʝ ʦʪʙʦʨʘ ʧʨʦʙʳ ʚ ʤʝʪʨʘʭ. ɺʝʩʦʚʘʷ ʜʦʣʷ ʬʘʟ 

ʫʢʘʟʘʥʘ ʚ ʧʨʦʮʝʥʪʘʭ. ʐʘʤʦʟʠʪ ʠ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪ ʫʢʘʟʳʚʘʶʪʩʷ ʩʦʚʤʝʩʪʥʦ ʠʟ-ʟʘ ʥʘʣʦʞʝʥʠʷ ʧʠʢʦʚ, ʥʘʙʣʶʜʘʝʤʳʭ 

ʧʨʠ ʨʝʥʪʛʝʥʦʬʘʟʦʚʦʤ ʘʥʘʣʠʟʝ. 

ʀʟ ʢʝʨʥʘ ʩ ʛʣʫʙʠʥʳ 898 ʤʝʪʨʦʚ ʙʳʣʦ ʚʟʷʪʦ ʜʚʘ ʦʙʨʘʟʮʘ 898-1 (ʟʝʣʝʥʳʡ ʘʨʛʠʣʣʠʪ) ʠ 898-2 (ʚʠʰʥʝʚʳʡ 

ʘʣʝʚʨʦʣʠʪ) ʚ ʩʚʷʟʠ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʬʨʘʛʤʝʥʪʦʚ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʩʚʦʡʩʪʚʘʤ. ʄʘʪʝʨʠʘʣ ʦʙʨʘʟʮʘ 898-1 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʝʙʦʣʴʰʠʤʠ (ʜʦ ʧʝʨʚʳʭ ʩʘʥʪʠʤʝʪʨʦʚ) ʦʙʣʦʤʢʘʤʠ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ ʙʫʨʦʛʦ ʠ ʟʝʣʝʥʦʚʘʪʦ-

ʩʝʨʦʛʦ ʮʚʝʪʘ (ʨʠʩ., ʘ), ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʟʝʨʢʘʣʘ ʩʢʦʣʴʞʝʥʠʷ ʩʣʦʞʥʦʡ 

ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʬʦʨʤʳ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʢʝʨʥ ʙʳʣ ʦʪʦʙʨʘʥ ʠʟ ʪʝʢʪʦʥʠʯʝʩʢʠ ʥʘʨʫʰʝʥʥʦʡ ʟʦʥʳ. ʊʝʢʩʪʫʨʘ 

ʦʙʨʘʟʮʘ 898-1 ʙʨʝʢʯʠʝʚʠʜʥʘʷ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʦʥʢʦʧʝʨʝʪʸʨʪʳʤ ʩʝʨʠʮʠʪʦʤ ʩ ʧʦʛʨʫʞʝʥʥʳʤʠ ʚ ʥʝʛʦ 

ʦʪʜʝʣʴʥʳʤʠ ʟʸʨʥʘʤʠ ʢʚʘʨʮʘ (0,02é0,08 ʤʤ). ʍʣʦʨʠʪ ʦʙʨʘʟʫʝʪ ʦʪʜʝʣʴʥʳʝ ʤʝʪʘʢʨʠʩʪʘʣʣʳ ʠ ʘʛʨʝʛʘʪʳ ʩʣʦʞʥʦʡ 

ʬʦʨʤʳ (ʨʠʩ., ʘ), ʨʘʟʤʝʨʦʤ ʜʦ 1 ʤʤ ʠ ʪʦʥʢʠʝ (0,01é0,05 ʤʤ) ʚʳʜʝʣʝʥʠʷ ʚ ʤʘʩʩʝ ʧʦʨʦʜʳ. ʊʝʢʩʪʫʨʘ ʦʙʨʘʟʮʘ 898-2, 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ, ʇɽʊʈʆɻʈɸʌʀʗ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚʠʰʥʝʚʳʤ ʘʣʝʚʨʦʣʠʪʦʤ, ʣʠʥʟʦʚʠʜʥʦ-ʧʷʪʥʠʩʪʘʷ, ʩʣʘʙʦʚʳʨʘʞʝʥʥʘʷ. ʉʪʨʫʢʪʫʨʘ 

ʥʝʨʘʚʥʦʤʝʨʥʦʟʝʨʥʠʩʪʘʷ: ʦʢʨʛʫʛʣʳʝ ʠ ʫʛʣʦʚʘʪʳʝ ʟʸʨʥʘ ʢʚʘʨʮʘ (0,02é0,07 ʤʤ, ʩʨʝʜʥʝʝ ï 0,04 ʤʤ) ʧʦʛʨʫʞʝʥʳ ʚ 

ʪʦʥʢʦʟʝʨʥʠʩʪʫʶ, ʙʫʨʫʶ ʛʝʤʘʪʠʪ-ʢʚʘʨʮ-ʩʝʨʠʮʠʪʦʚʫʶ ʤʘʩʩʫ ʩ ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ ʥʝ ʙʦʣʝʝ 0,01 ʤʤ. ʍʣʦʨʠʪ ʦʙʨʘʟʫʝʪ 

ʝʜʠʥʠʯʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʳʝ (ʜʦ 0,1 ʤʤ) ʤʝʪʘʟʸʨʥʘ, ʚʝʨʦʷʪʥʦ, ʤʘʨʢʠʨʫʶʱʠʝ ʥʘʯʘʣʴʥʫʶ ʩʪʘʜʠʶ 

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʜʦʣʦʤʠʪʠʟʘʮʠʠ ʠ ʭʣʦʨʠʪʠʟʘʮʠʠ. 

 

ʊʘʙʣʠʮʘ 

ɺʝʩʦʚʘʷ ʜʦʣʷ ʬʘʟ ʚ ʦʙʨʘʟʮʘʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʥʪʛʝʥʦʬʘʟʦʚʦʛʦ ʘʥʘʣʠʟʘ 

 

ˉ ʦʙʨʘʟʮʘ ʢʚʘʨʮ ʤʫʩʢʦʚʠʪ ʰʘʤʦʟʠʪ ʛʝʤʘʪʠʪ ʧʠʨʠʪ ʜʦʣʦʤʠʪ ʘʥʦʨʪʠʪ ɟ, ʛ/ʩʤ3 

898-1 28.3 67 1.1 3.6 0 0 0 2.824 

898-2 8.3 63.9 3.4 1.06 0 20.8 2.5 2.845 

927 21.1 59.8 11.7 0 0.96 0 6.4 2.843 

949 19.3 57.8 19.3 0 0.17 0 3.4 2.84 

954 17.6 66.4 13.2 0 0.63 0 2.2 2.836 

962 13.9 77 7.2 0 0.65 0 1.3 2.812 

 

ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʥʪʛʝʥʦʬʘʟʦʚʦʛʦ ʘʥʘʣʠʟʘ ʚʠʜʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʨʘʟʣʠʯʠʝʤ ʤʝʞʜʫ ʟʝʣʸʥʳʤʠ ʠ 

ʚʠʰʥʸʚʳʤʠ ʦʙʣʦʤʢʘʤʠ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʦʛʦ ʜʦʣʦʤʠʪʘ ʚ ʢʨʘʩʥʦʮʚʝʪʥʦʤ ʤʘʪʝʨʠʘʣʝ. ʇʨʠ 

ʜʦʣʦʤʠʪʠʟʘʮʠʠ ʩʥʠʞʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʤʫʩʢʦʚʠʪʘ, ʢʚʘʨʮʘ ʠ ʛʝʤʘʪʠʪʘ. ʀʩʯʝʟʥʦʚʝʥʠʝ ʢʚʘʨʮʘ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʠ ʚ 

ʧʨʦʭʦʜʷʱʝʤ ʩʚʝʪʝ; ʚ ʦʙʨʘʟʮʝ 898-2 ʚʩʪʨʝʯʘʶʪʩʷ ʫʯʘʩʪʢʠ ʧʦʯʪʠ ʥʝʠʟʤʝʥʸʥʥʦʛʦ ʘʣʝʚʨʦʣʠʪʘ, ʚ ʢʦʪʦʨʳʭ ʢʚʘʨʮ 

ʩʣʘʛʘʝʪ ʥʝ ʤʝʥʝʝ ʧʦʣʦʚʠʥʳ ʦʙʲʸʤʘ ʦʙʨʘʟʮʘ. ɺ ʦʙʨʘʟʮʝ 988-1 ʧʦʜʦʙʥʳʡ ʤʘʪʝʨʠʘʣ ʦʪʩʫʪʩʪʚʫʝʪ. ʅʘ ʠʥʪʝʥʩʠʚʥʳʡ 

ʧʨʠʚʥʦʩ ʚʝʱʝʩʪʚʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ ʟʦʥʫ ʫʢʘʟʳʚʘʝʪ ʠ ʥʘʣʠʯʠʝ ʘʨʩʝʥʠʜʦʚ ʥʠʢʝʣʷ ʠ ʩʝʨʝʙʨʘ ʚ ʚʠʜʝ ʝʜʠʥʠʯʥʳʭ 

ʚʢʨʘʧʣʝʥʠʡ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʧʨʦʞʠʣʢʘʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʘʷ ʧʦʨʦʜʘ ʚʦʟʥʠʢʣʘ ʩʨʝʜʠ ʢʠʨʧʠʯʥʦ-ʢʨʘʩʥʳʭ ʘʨʛʠʣʣʠʪʦʚ ʚʜʦʣʴ ʟʦʥʳ ʨʘʟʣʦʤʘ 

ʚ ʭʦʜʝ ʧʨʦʮʝʩʩʦʚ ʜʦʣʦʤʠʪʠʟʘʮʠʠ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʭʣʦʨʠʪʠʟʘʮʠʠ. ʇʨʠʯʠʥʦʡ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ 

ʷʚʣʷʣʠʩʴ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʙʦʛʘʪʳʝ Mg, ʧʨʦʩʘʯʠʚʘʚʰʠʝʩʷ ʧʦ ʨʘʟʣʦʤʫ. 

ʆʙʨʘʟʝʮ 927 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʨʛʠʣʣʠʪ ʪʸʤʥʦ-ʩʝʨʳʡ, ʨʘʟʚʘʣʠʚʘʶʱʠʡʩʷ ʥʘ çʰʘʡʙʳè ʪʦʣʱʠʥʦʡ 1é3 

ʩʤ ʧʦ ʥʘʧʣʘʩʪʦʚʘʥʠʶ ʧʦʨʦʜʳ, ʟʝʨʢʘʣʘ ʩʢʦʣʴʞʝʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ. ʊʝʢʩʪʫʨʘ ʧʦʣʦʩʯʘʪʘʷ, ʣʠʥʟʦʚʠʜʥʦï ʠ ʧʷʪʥʠʩʪʦ-

ʧʦʣʦʩʯʘʪʘʷ. ʇʦʣʦʩʳ ʦʙʨʘʟʦʚʘʥʳ ʤʘʪʝʨʠʘʣʦʤ, ʦʙʦʛʘʱʸʥʥʳʤ ʟʸʨʥʘʤʠ ʢʚʘʨʮʘ (ʩʚʝʪʣʳʝ ʧʦʣʦʩʳ), ʣʠʙʦ 

ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ (ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʪʸʤʥʦ-ʩʝʨʳʝ, ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠ ʙʫʨʳʝ ʧʦʣʦʩʳ). ʉʣʦʠʩʪʳʝ ʩʠʣʠʢʘʪʳ 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʧʦ ʥʘʧʣʘʩʪʦʚʘʥʠʶ ʧʦʨʦʜʳ, ʧʨʠ ʧʦʚʦʨʦʪʝ ʩʪʦʣʠʢʘ ʤʠʢʨʦʩʢʦʧʘ ʚʩʝ ʟʝʨʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʛʘʩʘʶʪ. 

ɼʦʣʷ ʥʘʙʣʶʜʘʝʤʦʛʦ ʢʚʘʨʮʘ ʙʣʠʟʢʘ ʢ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʝʪʦʜʦʤ ʈʌɸ (ʦʢʦʣʦ 15 %). ʈʘʟʤʝʨʳ ʚʳʜʝʣʝʥʠʡ ʢʚʘʨʮʘ ï 

0,01é0,06 ʤʤ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʢʨʫʛʣʳʝ, ʦʢʘʪʘʥʥʳʝ ʟʸʨʥʘ. 

 

  
ʘ ʙ 

ʈʠʩʫʥʦʢ. ʘ) ʆʙʨʘʟʝʮ 898-1. ʉʣʦʞʥʳʡ ʩʨʦʩʪʦʢ ʭʣʦʨʠʪʘ (ʚ ʮʝʥʪʨʝ) ʚ ʩʝʨʠʮʠʪ-

ʢʚʘʨʮʝʚʦʤ ʤʘʪʝʨʠʘʣʝ; ʰʠʨʠʥʘ ʠʟʦʙʨʘʞʝʥʠʷ 2,3 ʤʤ, ʥʠʢʦʣʠ ʥʝ ʩʢʨʝʱʝʥʳ; ʙ) 

ʆʙʨʘʟʝʮ 949. ʇʨʦʞʠʣʢʠ ʧʣʦʡʯʘʪʦʛʦ ʦʙʣʠʢʘ (ʩʚʝʪʣʳʝ ʠʟʚʠʣʠʩʪʳʝ ʣʠʥʠʠ), 

ʚʦʟʥʠʢʰʠʝ ʧʨʠ ʥʝʨʘʚʥʦʤʝʨʥʦʤ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʠ ʧʘʢʝʪʦʚ ʘʨʛʠʣʣʠʪʘ. ʐʠʨʠʥʘ 

ʠʟʦʙʨʘʞʝʥʠʷ 2,30 ʤʤ, ʥʠʢʦʣʠ ʩʢʨʝʱʝʥʳ 

 

ʆʙʨʘʟʝʮ 949 (ʨʠʩ., ʙ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʨʛʠʣʣʠʪ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʡ, ʨʘʟʚʘʣʠʚʘʶʱʠʡʩʷ ʥʘ çʰʘʡʙʳè 

ʪʦʣʱʠʥʦʡ 1é2 ʩʤ ʧʦ ʥʘʧʣʘʩʪʦʚʘʥʠʶ ʧʦʨʦʜʳ, ʠʟʨʝʜʢʘ ï ʧʦ ʪʨʝʱʠʥʘʤ. ʉʦʜʝʨʞʠʪ ʪʦʥʢʠʝ ʯʝʰʫʡʢʠ ʠ ʨʝʜʢʠʝ 

ʧʨʦʞʠʣʢʠ ʘʥʛʠʜʨʠʪʘ, ʘ ʪʘʢʞʝ ʦʢʨʫʛʣʦ-ʫʧʣʦʱʸʥʥʳʝ (ʯʝʰʫʡʯʘʪʳʝ) ʧʦʩʣʦʡʥʳʝ ʤʝʪʘʢʨʠʩʪʘʣʣʳ ʩʫʣʴʬʠʜʦʚ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʣʠʤʝʪʨʦʚ ʚ ʧʦʧʝʨʝʯʥʠʢʝ. ɺ ʰʣʠʬʝ ʥʘʙʣʶʜʘʶʪʩʷ ʪʨʝʱʠʥʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʧʘʨʘʣʣʝʣʴʥʦ 

ʧʣʦʩʢʦʩʪʷʤ ʥʘʧʣʘʩʪʦʚʘʥʠʷ. ʈʘʩʪʨʝʩʢʠʚʘʥʠʝ ʧʨʦʠʟʦʰʣʦ ʧʦ ʚʦʣʦʩʦʚʠʜʥʳʤ ʧʨʦʞʠʣʢʘʤ ʭʣʦʨʠʪʘ ʠ, ʚʦʟʤʦʞʥʦ, 

ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʘ, ʦʙʨʘʟʦʚʘʚʰʠʤʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʩʣʘʥʮʝʚʘʥʠʷ ʧʦʨʦʜʳ. ʄʠʢʨʦʪʝʢʩʪʫʨʘ ʥʝʷʩʥʦʧʦʣʦʩʯʘʪʘʷ, 

ʩʪʨʫʢʪʫʨʘ ï ʪʦʥʢʦʟʝʨʥʠʩʪʘʷ. ʄʝʩʪʘʤʠ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʦʞʠʣʢʠ ʧʣʦʡʯʘʪʦʛʦ ʦʙʣʠʢʘ, ʚʦʟʥʠʢʰʠʝ ʧʨʠ ʥʝʦʜʥʦʨʦʜʥʦʤ 

ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʠ ʧʘʢʝʪʦʚ ʘʨʛʠʣʣʠʪʘ. ʉʪʨʫʢʪʫʨʘ ʪʦʥʢʦʟʝʨʥʠʩʪʘʷ (ʧʨʝʦʙʣʘʜʘʶʱʠʡ ʨʘʟʤʝʨ ʟʸʨʝʥ ʤʝʥʝʝ 0,005 ʤʤ) 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ. ʇʨʠ ʚʨʘʱʝʥʠʠ ʩʪʦʣʠʢʘ ʤʠʢʨʦʩʢʦʧʘ ʯʝʰʫʡʯʘʪʳʝ ʤʠʥʝʨʘʣʳ ʧʨʦʩʚʝʪʣʷʶʪʩʷ ʠ ʧʦʛʘʩʘʶʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʢʨʘʡʥʝ ʩʣʦʞʥʦ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ 

ʨʝʜʢʠʝ ʦʢʨʫʛʣʳʝ ʟʸʨʥʘ ʢʚʘʨʮʘ (0,01é0,02 ʤʤ), ʘ ʪʘʢʞʝ ʯʝʰʫʡʢʠ ʘʥʛʠʜʨʠʪʘ, ʤʦʥʦ- ʠ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ, ʜʣʠʥʦʡ ʜʦ ʧʝʨʚʳʭ ʤʠʣʣʠʤʝʪʨʦʚ, ʪʦʣʱʠʥʦʡ 0,05é0,1 ʤʤ. ɺʜʦʣʴ ʭʣʦʨʠʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʝʱʠʥ ʨʘʟʚʠʪʳ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʦʢʨʫʛʣʳʝ ʬʨʘʤʙʦʠʜʘʣʴʥʳʝ ʚʳʜʝʣʝʥʠʷ ʧʠʨʠʪʘ (ʧʦʜʪʚʝʨʞʜʸʥ ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ, ʨʘʟʤʝʨ 

0,01é0,02 ʤʤ). 

ʆʙʨʘʟʝʮ 954 ʧʨʝʜʩʪʘʚʣʝʥ ʘʨʛʠʣʣʠʪʦʤ ʧʦʣʦʩʯʘʪʳʤ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʡ ʩ ʪʦʥʢʠʤʠ ʘʥʛʠʜʨʠʪʦʚʳʤʠ 

ʯʝʰʫʡʢʘʤʠ ʠ ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʨʦʞʠʣʢʘʤʠ. ʏʝʰʫʡʢʠ ʘʥʛʠʜʨʠʪʘ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʩʦʛʣʘʩʥʦ ʠ ʩʫʙʩʦʛʣʘʩʥʦ 

ʥʘʧʣʘʩʪʦʚʘʥʠʶ, ʧʨʦʞʠʣʢʠ ï ʩʫʙʧʘʨʘʣʣʝʣʴʥʦ ʠ ʢʦʩʦ ʢ ʦʩʠ ʢʝʨʥʘ. ʈʘʟʚʘʣʠʚʘʝʪʩʷ ʥʘ çʰʘʡʙʳè ʪʦʣʱʠʥʦʡ ʦʢʦʣʦ 1é2 

ʩʤ. ɺ ʰʣʠʬʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʪʨʝʱʠʥʳ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʠ ʩʫʙʧʘʨʘʣʣʝʣʴʥʳʝ ʩʣʦʠʩʪʦʩʪʠ. 

ʈʘʩʪʨʝʩʢʠʚʘʥʠʝ ʧʨʦʠʟʦʰʣʦ ʧʦ ʚʦʣʦʩʦʚʠʜʥʳʤ ʧʨʦʞʠʣʢʘʤ ʭʣʦʨʠʪʘ, ʦʙʨʘʟʦʚʘʚʰʠʤʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʩʣʘʥʮʝʚʘʥʠʷ 

ʧʦʨʦʜʳ. ʊʝʢʩʪʫʨʘ ʥʝʷʩʥʦʧʦʣʦʩʯʘʪʘʷ, ʤʝʩʪʘʤʠ ï ʧʷʪʥʠʩʪʘʷ, ʩʪʨʫʢʪʫʨʘ ï ʪʦʥʢʦʟʝʨʥʠʩʪʘʷ (ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʟʸʨʝʥ 

ʘʨʛʠʣʣʠʪʘ ʤʝʥʝʝ 0,005 ʤʤ; ʧʨʠʩʫʪʩʪʚʫʶʪ ʝʜʠʥʠʯʥʳʝ ʟʸʨʥʘ ʢʚʘʨʮʘ ʨʘʟʤʝʨʦʤ ʜʦ 0,05 ʤʤ). ɺ ʩʢʨʝʱʝʥʥʳʭ ʥʠʢʦʣʷʭ 

ʤʘʪʝʨʠʘʣ ʟʘʪʝʤʥʷʝʪʩʷ ʠ ʧʨʦʩʚʝʪʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʣʦʠʩʪʳʭ ʩʠʣʠʢʘʪʦʚ (ʩʣʶʜʳ ʠ ʭʣʦʨʠʪʘ) ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʧʣʦʪʥʝʥʠʷ ʠ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʦʨʦʜʳ. ɺ 

ʘʨʛʠʣʣʠʪʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʝʜʠʥʠʯʥʳʝ ʚʳʜʝʣʝʥʠʷ ʠ ʩʨʦʩʪʢʠ ʨʫʜʥʦʛʦ ʤʠʥʝʨʘʣʘ (ʧʦ ʬʦʨʤʝ ʟʸʨʝʥ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʠʨʠʪʫ) ʨʘʟʤʝʨʦʤ 0,005é0,015 ʤʤ (ʨʘʟʤʝʨʳ ʩʨʦʩʪʢʦʚ ʦʪ ʜʦʣʝʡ ʤʤ ʜʦ 1 ʤʤ). ʂʨʦʤʝ ʢʫʙʠʯʝʩʢʠʭ 

ʚʳʜʝʣʝʥʠʡ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʬʨʘʤʙʦʠʜʘʣʴʥʳʝ ʬʦʨʤʳ ʜʠʘʤʝʪʨʦʤ 0,01é0,03 ʤʤ, ʘ ʪʘʢʞʝ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦ 

ʩʣʦʠʩʪʦʩʪʠ ʧʩʝʚʜʦʤʦʨʬʦʟʳ ʯʝʰʫʡʯʘʪʦʡ ʬʦʨʤʳ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦ ʦʨʛʘʥʠʯʝʩʢʠʤ ʦʩʪʘʪʢʘʤ, ʜʦʩʪʠʛʘʶʱʠʝ ʚ 

ʜʣʠʥʫ 0,2 ʤʤ (ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ 0,06 ʤʤ). 

ʆʙʨʘʟʝʮ 962 ʧʨʝʜʩʪʘʚʣʝʥ ʙʫʨʳʤ ʘʨʛʠʣʣʠʪʦʤ, ʨʘʟʚʘʣʠʚʘʶʱʠʤʩʷ ʥʘ çʰʘʡʙʳè ʪʦʣʱʠʥʦʡ 0,5é3 ʩʤ ʩ 

ʝʜʠʥʠʯʥʳʤʠ ʪʦʥʢʠʤʠ ʧʨʦʞʠʣʢʘʤʠ ʢʘʨʙʦʥʘʪʘ ʠ ʚʢʨʘʧʣʝʥʥʠʢʘʤʠ ʭʣʦʨʠʪʘ. ʀʟ-ʟʘ ʥʠʟʢʦʡ ʩʪʦʡʢʦʩʪʠ ʦʙʨʘʟʮʘ 

ʠʟʛʦʪʦʚʠʪʴ ʧʨʦʟʨʘʯʥʳʡ ʰʣʠʬ ʥʝ ʫʜʘʣʦʩʴ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʥʪʛʝʥʦʬʘʟʦʚʦʛʦ ʘʥʘʣʠʟʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʷʚʣʝʥʘ 

ʥʝʫʩʪʘʥʦʚʣʝʥʥʘʷ ʬʘʟʘ ʚ ʢʦʣʠʯʝʩʪʚʝ ʜʦ 5 ʚʝʩʦʚʳʭ ʧʨʦʮʝʥʪʦʚ. ʇʦ ʜʘʥʥʳʤ ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʵʪʦʪ ʤʠʥʝʨʘʣ ʷʚʣʷʝʪʩʷ ʩʦʜʦʡ (Na2CO3). ʉʦʜʘ ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤʘ ʚ ʚʦʜʝ ʠ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʚʝʜʫʱʠʤ ʬʘʢʪʦʨʦʤ 

ʩʥʠʞʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʧʦʨʦʜ ʠʟʫʯʘʝʤʦʛʦ ʛʦʨʠʟʦʥʪʘ. 

ɺʳʷʚʣʝʥʠʝ ʧʨʠʯʠʥ ʦʩʣʘʙʣʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʣʦʞʝʥʠʡ ʨʘʟʚʝʜʦʯʥʠʥʩʢʦʡ ʩʚʠʪʳ ʦʩʣʦʞʥʝʥʦ ʥʘʣʠʯʠʝʤ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʟʦʥ, ʧʨʠʩʫʪʩʪʚʠʝ ʢʦʪʦʨʳʭ ʩʥʠʞʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʨʦʜ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʳʭ ʧʨʠʯʠʥ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʣʠʯʠʝʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʠʥʝʨʘʣʦʚ 

ʚ ʧʦʨʦʜʘʭ ʨʘʟʚʝʜʦʯʥʠʥʩʢʦʡ ʩʚʠʪʳ. ʆʙʱʝʡ ʯʝʨʪʦʡ ʠʟʫʯʝʥʥʳʭ ʘʨʛʠʣʣʠʪʦʚ ʷʚʣʷʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ ʤʫʩʢʦʚʠʪʘ 

(50é70 %), ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʥʪʛʝʥʦʬʘʟʦʚʦʛʦ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʠ ʧʦʜʪʚʝʨʞʜʸʥʥʦʛʦ 

ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ. ɹʣʘʛʦʜʘʨʷ ʩʫʙʧʘʨʘʣʣʝʣʴʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʝ ʯʝʰʫʝʢ ʩʣʶʜʳ ʧʦʨʦʜʘ 

ʦʙʣʘʜʘʝʪ ʧʦʥʠʞʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʩʜʚʠʛʦʚʳʤ ʜʝʬʦʨʤʘʮʠʷʤ ʚʜʦʣʴ ʧʣʦʩʢʦʩʪʠ ʠʭ ʦʨʠʝʥʪʠʨʦʚʢʠ (ʜʝʬʦʨʤʘʮʠʠ 

ʘʨʛʠʣʣʠʪʘ ʚ ʦʙʨʘʟʮʝ 949). ʉ ʫʯʸʪʦʤ ʚʳʩʦʢʦʛʦ ʣʠʪʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʛʣʫʙʠʥʦʡ ʟʘʣʝʛʘʥʠʷ, ʵʪʦ 

ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʨʘʟʨʫʰʝʥʠʷ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʚʘʨʮʘ, ʢʘʢ ʠ ʫʚʝʣʠʯʝʥʠʝ 

ʨʘʟʤʝʨʦʚ ʝʛʦ ʯʘʩʪʠʮ, ʫʤʝʥʴʰʘʝʪ ʧʣʘʩʪʠʯʥʦʩʪʴ ʧʦʨʦʜ ʠ ʧʦʚʳʰʘʝʪ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ. ɺʪʦʨʦʡ ʧʨʠʯʠʥʦʡ, 

ʩʥʠʞʘʶʱʝʡ ʧʨʦʯʥʦʩʪʴ ʘʨʛʠʣʣʠʪʦʚ, ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʥʠʭ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʘ [1, 3]. ɼʘʥʥʳʡ ʤʠʥʝʨʘʣ, ʩʧʦʩʦʙʥʳʡ 

ʠʥʪʝʥʩʠʚʥʦ ʥʘʙʫʭʘʪʴ ʧʨʠ ʟʘʤʘʯʠʚʘʥʠʠ, ʪʘʢʞʝ ʩʧʦʩʦʙʝʥ ʜʝʬʦʨʤʠʨʦʚʘʪʴ ʩʪʚʦʣ ʩʢʚʘʞʠʥʳ. ʊʨʝʪʴʝʡ ʧʨʠʯʠʥʦʡ 

ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʘʥʛʠʜʨʠʪʘ, ʧʨʠ ʟʘʤʘʯʠʚʘʥʠʠ ʩʧʦʩʦʙʥʦʛʦ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʛʠʧʩ (ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʸʤʘ). ʅʘʣʠʯʠʝ 

ʩʦʜʳ (962 ʤ) ʪʘʢʞʝ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʧʦʥʠʞʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʧʦʨʦʜ. 
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ʄʀʅɽʈɸʃʔʅʓɽ ʇʈʀʄɽʉʀ ɺ ʂɺɸʈʎɽ ʈɸɿʃʀʏʅʓʍ ʇʈʀʈʆɼʅʓʍ ʊʀʇʆɺ 

ʄ.ɸ. ʂʦʨʦʣʝʚ, ɸ.ʉ. ɻʦʨʜʝʝʚ, ʄ.ɸ. ʀʛʫʤʝʥʮʝʚʘ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʅ.ɻ. ɹʳʜʪʘʝʚʘ 

ʎʝʥʪʨʘʣʴʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʥʝʨʫʜʥʳʭ ʧʦʣʝʟʥʳʭ 
ʠʩʢʦʧʘʝʤʳʭ, ʛ. ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 

ʂʚʘʨʮ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʯʠʩʪʳʤ ʧʨʠʨʦʜʥʳʤ ʚʝʱʝʩʪʚʘʤ, ʥʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʦʥ ʩʦʜʝʨʞʠʪ ʧʨʠʤʝʩʠ, 

ʢʦʪʦʨʳʝ ʧʦ ʭʘʨʘʢʪʝʨʫ ʠʭ ʚʭʦʞʜʝʥʠʷ ʚ ʩʦʩʪʘʚ ʢʚʘʨʮʘ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʤʠʥʝʨʘʣʴʥʳʝ, ʛʘʟʦʚʦ-ʞʠʜʢʠʝ, 

ʩʦʨʙʠʨʦʚʘʥʥʳʝ ʠ ʩʪʨʫʢʪʫʨʥʳʝ. ʉʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʧʨʠʤʝʩʝʡ ʟʘʚʠʩʠʪ ʦʪ ʛʝʥʝʟʠʩʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ.  

ʄʠʥʝʨʘʣʴʥʳʝ ʧʨʠʤʝʩʠ ʦʢʘʟʳʚʘʶʪ ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʦʛʘʪʠʤʦʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʢʚʘʨʮʝʚʦʛʦ ʩʳʨʴʷ, ʚʳʙʦʨ 

ʨʘʮʠʦʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʳʭ ʢʚʘʨʮʝʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ. ʅʘʣʠʯʠʝ ʪʚʝʨʜʳʭ 

ʤʠʥʝʨʘʣʴʥʳʭ ʧʨʠʤʝʩʝʡ ʚ ʢʚʘʨʮʝʚʳʭ ʢʦʥʮʝʥʪʨʘʪʘʭ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʚ ʧʦʣʫʯʘʝʤʦʤ ʢʚʘʨʮʝʚʦʤ ʩʪʝʢʣʝ 

ʤʘʢʨʦʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ. 

ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʧʨʠʤʝʩʝʡ  ʢʚʘʨʮʘ ʚʘʞʥʦ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʠʟʫʯʝʥʠʷ ʦʙʲʝʢʪʦʚ. 

ʆʩʥʦʚʥʳʤ ʚʠʜʦʤ ʩʳʨʴʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʯʠʩʪʳʭ ʢʚʘʨʮʝʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʡ ʠ ʧʨʦʟʨʘʯʥʳʡ ʧʝʨʚʠʯʥʦ ʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʳʡ ʢʚʘʨʮ. ʆʙʲʝʢʪʘʤʠ 

ʠʟʫʯʝʥʠʷ ʷʚʠʣʠʩʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ ʢʚʘʨʮʘ ʋʬʘʣʝʡʩʢʦʛʦ ʠ ʉʳʩʝʨʪʩʢʦ-ʀʣʴʤʝʥʦʛʦʨʩʢʦʛʦ 

ʨʘʡʦʥʦʚ, ʄʫʨʤʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʦʟʨʘʯʥʦʛʦ ʞʠʣʴʥʦʛʦ ʢʚʘʨʮʘ ʇʨʠʧʦʣʷʨʥʦʛʦ ʋʨʘʣʘ. 

ʀʟʫʯʝʥʠʝ ʢʚʘʨʮʘ ʧʨʦʚʝʜʝʥʦ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʩ ʢʦʤʧʴʶʪʝʨʥʳʤ ʘʥʘʣʠʟʦʤ ʠʟʦʙʨʘʞʝʥʠʡ. 

ɼʝʪʘʣʴʥʦ ʠʟʫʯʝʥ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʚʘʨʮʘ, ʩʪʝʧʝʥʴ ʠʟʦʤʝʪʨʠʯʥʦʩʪʠ ï ʧʦʣʠʛʦʥʘʣʴʥʦʩʪʠ ʟʝʨʝʥ ʢʚʘʨʮʘ, 

ʥʘʣʠʯʠʝ ʠ ʩʪʝʧʝʥʴ, ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʛʘʟʦʚʦ-ʞʠʜʢʠʭ ʚʢʣʶʯʝʥʠʡ, ʩʪʝʧʝʥʴ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʟʝʨʝʥ  ʨʘʟʣʠʯʥʳʭ ʛʝʥʝʨʘʮʠʡ ʢʚʘʨʮʘ ʠ ʜʨ. 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ, ʇɽʊʈʆɻʈɸʌʀʗ 

ɻʨʘʥʫʣʠʨʦʚʘʥʥʳʡ ʢʚʘʨʮ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʜʫʢʪ ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʝʨʚʠʯʥʦ ʢʨʫʧʥʦ - ʠʣʠ 

ʛʠʛʘʥʪʦʟʝʨʥʠʩʪʦʛʦ ʢʚʘʨʮʘ ʚ ʫʩʣʦʚʠʷʭ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

ɻʨʘʥʫʣʠʨʦʚʘʥʥʳʡ ʢʚʘʨʮ çʫʬʘʣʝʡʩʢʦʛʦè ʪʠʧʘ ʥʝʦʜʥʦʨʦʜʝʥ, ʪʦʥʢʦ- ʤʝʣʢʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʡ. ʈʝʜʢʠʝ 

ʨʝʣʠʢʪʦʚʳʝ ʟʝʨʥʘ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʜʝʬʦʨʤʠʨʦʚʘʥʳ ʧʣʘʩʪʠʯʝʩʢʠʤʠ ʠ ʭʨʫʧʢʠʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ. ʅʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʛʘʟʦʚʦ-ʞʠʜʢʠʭ ʚʢʣʶʯʝʥʠʡ  ʣʦʢʘʣʠʟʦʚʘʥʦ ʚ ʤʝʞʟʝʨʥʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʃʦʢʘʣʠʟʘʮʠʷ ʚʢʣʶʯʝʥʠʡ ʧʦ 

ʧʝʨʠʬʝʨʠʠ ʢʚʘʨʮʝʚʳʭ ʟʝʨʝʥ ʠʣʠ ʚ ʪʨʝʱʠʥʘʭ ʦʙʣʝʛʯʘʝʪ ʠʭ  ʚʩʢʨʳʪʠʝ ʧʨʠ ʜʨʦʙʣʝʥʠʠ, ʭʠʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʧʨʦʙ 

(ʢʠʩʣʦʪʥʦʝ ʪʨʘʚʣʝʥʠʝ) ʠ ʥʘʛʨʝʚʘʥʠʠ. ɺ ʰʣʠʬʘʭ ʤʠʥʝʨʘʣʴʥʳʝ ʧʨʠʤʝʩʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʝʚʳʤ ʰʧʘʪʦʤ, ʤʫʩʢʦʚʠʪʦʤ, ʙʠʦʪʠʪʦʤ, ʤʘʛʥʝʪʠʪʦʤ, ʛʝʤʘʪʠʪʦʤ ʠ ʝʜʠʥʠʯʥʳʤʠ ʟʝʨʥʘʤʠ 

ʩʠʣʣʠʤʘʥʠʪʘ, ʮʦʠʟʠʪʘ, ʧʣʘʛʠʦʢʣʘʟʘ, ʨʫʪʠʣʘ. ɼʣʷ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ ʢʚʘʨʮʘ ʫʬʘʣʝʡʩʢʦʛʦ ʪʠʧʘ ʭʘʨʘʢʪʝʨʝʥ 

ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʤʠʥʝʨʘʣʴʥʳʭ ʧʨʠʤʝʩʝʡ, ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʤʠʥʝʨʘʣʴʥʦʡ ʬʘʟʦʡ ʷʚʣʷʝʪʩʷ ʧʦʣʝʚʦʡ ʰʧʘʪ, 

ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʦʛʦ ʚ ʩrʨʴʝ ʥʝʨʝʜʢʦ ʜʦʩʪʠʛʘʝʪ 20 %. 

çʋʬʠʤʩʢʠʡè ʪʠʧ ʢʚʘʨʮʘ (ˉ 414, 2136) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʜʥʦʨʦʜʥʦʡ  ʛʨʘʥʦʙʣʘʩʪʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ, 

ʧʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʷʚʣʝʥʳ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

ɼʣʷ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ ʢʚʘʨʮʘ ɺʷʟʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʭʘʨʘʢʪʝʨʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʨʝʣʠʢʪʦʚʳʭ ʟʝʨʝʥ ʩ 

ʦʙʠʣʠʝʤ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ, ʩ ʥʘʣʠʯʠʝʤ ɻɾɺ ʧʦ ʤʠʢʨʦʪʨʝʱʠʥʢʘʤ  ʜʦ 10 %. ɺ ʢʚʘʨʮʝʚʳʭ ʞʠʣʘʭ 

ɺʷʟʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʤʠʥʝʨʘʣʦʤ ʷʚʣʷʝʪʩʷ ʤʫʩʢʦʚʠʪ 58 %, ʭʣʦʨʠʪ 28 % ʠ ʘʧʘʪʠʪ 3 %). 

ʅʘʣʠʯʠʝ ʟʝʨʝʥ ʩ ʧʣʘʩʪʠʯʝʩʢʠʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʥʘʣʠʯʠʝ ʚ ʢʚʘʨʮʝ ʩʪʨʫʢʪʫʨʥʳʭ 

ʧʨʠʤʝʩʝʡ. 

ɼʣʷ ʧʨʦʟʨʘʯʥʦʛʦ ʞʠʣʴʥʦʛʦ ʢʚʘʨʮʘ (ʅʝʩʪʝʨ-ʐʦʨ, ɼʦʜʦ, ʅʦʚʦʪʨʦʠʮʢʦʝ) ʦʩʥʦʚʥʳʤʠ ʤʠʥʝʨʘʣʴʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʩʣʶʜʳ (ʤʫʩʢʦʚʠʪ, ʙʠʦʪʠʪ ʠ ʭʣʦʨʠʪ). 

ʇʨʦʟʨʘʯʥʳʡ ʞʠʣʴʥʳʡ ʢʚʘʨʮ ʤʝʩʪʦʨʦʞʜʝʥʠ ̫ ɼʦʜʦ ʨʘʟʥʦʟʝʨʥʠʩʪʳʡ, ʚ ʦʩʥʦʚʥʦʤ ʢʨʫʧʥʦ-

ʛʠʛʘʥʪʦʟʝʨʥʠʩʪʳʡ. ʈʘʟʤʝʨʳ ʟʝʨʝʥ ʦʪ 3é4 ʤʤ ʜʦ 12é15 ʤʤ, ʠʥʦʛʜʘ ʜʦ 20 ʤʤ. ʇʦ ʢʨʫʧʥʳʤ ʟʝʨʥʘʤ ʥʘʙʣʶʜʘʶʪʩʷ 

ʫʯʘʩʪʢʠ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ ʢʚʘʨʮʘ ʩ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʠʟʦʤʝʪʨʠʯʥʳʤʠ ʟʝʨʥʘʤʠ, ɻɾɺ ʜʦʚʦʣʴʥʦ ʦʙʠʣʴʥʳʝ, ʠʥʦʛʜʘ 

ʦʥʠ ʦʙʨʘʟʫʶʪ ʧʦʣʷ ʩʢʦʧʣʝʥʠʡ. ʄʠʥʝʨʘʣʴʥʳʝ ʚʢʣʶʯʝʥʠʷ ʚʝʩʴʤʘ ʨʝʜʢʠʝ. ʆʪʤʝʯʘʶʪʩʷ ʯʝʰʫʡʢʠ ʙʠʦʪʠʪʘ, ʢʘʣʴʮʠʪʘ, 

ʘʛʨʝʛʘʪʳ ʛʝʤʘʪʠʪʘ, ʤʫʩʢʦʚʠʪʘ. 

ʇʨʦʟʨʘʯʥʳʡ, ʯʘʩʪʠʯʥʦ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʡ ʢʚʘʨʮ ʤʝʩʪʦʨʦʞʜʝʥʠ ̫ ʅʝʩʪʝʨ-ʐʦʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʦʨʬʠʨʦʙʣʘʩʪʦʚʦʡ ʠ ʛʨʘʥʦʙʣʘʩʪʦʚʦʡ ʨʘʟʥʦʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʨʘʟʙʨʦʩ ʬʨʘʢʮʠʡ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ 

ʩʦʩʪʘʚʫ ʢʦʣʝʙʣʝʪʩʷ ʦʪ ʛʠʛʘʥʪʦʟʝʨʥʠʩʪʦʛʦ (ʜʦ 20 ʤʤ) ʜʦ ʤʠʢʨʦʟʝʨʥʠʩʪʦʛʦ (< 5 %), ʪʦʥʢʦʟʝʨʥʠʩʪʦʛʦ (0,1é1 ʤʤ) ï 

17é62 %, ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ (1é2 ʤʤ) ï 14é27 %. ʌʦʨʤʘ ʨʝʣʠʢʪʦʚʳʭ ʟʝʨʝʥ ï ʫʜʣʠʥʝʥʥʦ-ʰʝʩʪʦʚʘʪʘʷ (4é20 ʤʤ) 

ʩ ʧʨʷʤʦʣʠʥʝʡʥʳʤʠ ʠʣʠ ʩʪʫʧʝʥʯʘʪʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ. ʆʥʠ ʩʦʜʝʨʞʘʪ ʧʣʘʩʪʠʯʝʩʢʠʝ ʠ ʭʨʫʧʢʠʝ ʜʝʬʦʨʤʘʮʠʠ, ɻɾɺ, 

ʤʠʥʝʨʘʣʴʥʳʝ ʚʢʣʶʯʝʥʠʷ. ʈʝʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʠ ʛʨʘʥʫʣʷʮʠʷ ʢʚʘʨʮʘ ʪʘʢʞʝ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦ ʨʝʣʠʢʪʦʚʳʤ ʟʝʨʥʘʤ, 

ʠʤʝʶʱʠʤ ʨʘʟʤʝʨʳ ʦʪ 0,1é0,2 ʤʤ ʜʦ 2,4é3,5 ʤʤ, ʩ ʧʨʦʩʪʳʤʠ ʠ ʩʣʦʞʥʳʤʠ ʛʨʘʥʠʮʘʤʠ ʠ ʠʟʦʤʝʪʨʠʯʥʦʡ ʬʦʨʤʳ, 

ʙʝʟ ʚʢʣʶʯʝʥʠʡ ʠ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ. ʂʦʣʠʯʝʩʪʚʦ ʨʝʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʥʳʭ ʟʝʨʝʥ ʜʦʩʪʠʛʘʝʪ ~ 30 %. ɻɾɺ 

ʚʥʫʪʨʠ ʢʨʫʧʥʳʭ ʰʝʩʪʦʚʘʪʳʭ ʟʝʨʥʘʭ ʨʘʟʤʝʨʦʤ 1,0é2,0 ʤʢʤ, ʥʝ ʙʦʣʝʝ 5,0 ʤʤ, ʇ=0,3é0,5 %, ʦʙʨʘʟʫʶʪ 

ʫʜʣʠʥʝʥʥʳʝ ʮʝʧʦʯʢʠ. ɺ ʤʝʞʟʝʨʥʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ɻɾɺ ʨʘʟʤʝʨʦʤ 5é7 ʤʢʤ ʠ ʧʣʦʪʥʦʩʪʴ ʠʭ 1,2 % ʥʘ 1 ʩʤ2. 

ʄʠʥʝʨʘʣʴʥʳʝ ʚʢʣʶʯʝʥʠʷ ʥʝ ʦʙʥʘʨʫʞʝʥʳ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʦʣʴʢʦ ʨʝʜʢʠʝ ʧʣʘʩʪʠʥʢʠ ʛʝʤʘʪʠʪʘ ʨʘʟʤʝʨʦʤ < 

0,01 ʤʤ. ʂʦʵʬʬʠʮʠʝʥʪ ʠʟʦʤʝʪʨʠʯʥʦʩʪʠ 1,98é2,10, ʧʦʣʠʛʦʥʘʣʴʥʦʩʪʴ 5,33é5,42. 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʍʫʩʴ-ʆʡʢʘ. ɾʠʣʘ 19 ʩʣʦʞʝʥʘ ʢʚʘʨʮʝʤ ʧʦʨʬʠʨʦʙʣʘʩʪʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʛʨʘʥʦʙʣʘʩʪʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ ʢʚʘʨʮʘ. ʈʘʟʙʨʦʩ ʬʨʘʢʮʠʡ ʦʪ ʤʠʢʨʦʟʝʨʥʠʩʪʦʡ ʜʦ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʡ; 

ʧʨʝʦʙʣʘʜʘʝʪ ʤʝʣʢʦ-ʪʦʥʢʦʟʝʨʥʠʩʪʘʷ (27é46 %). ʇʦʨʬʠʨʦʢʣʘʩʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʣʠʢʪʦʚʳʤʠ ʟʝʨʥʘʤʠ ʢʚʘʨʮʘ. 

ʂʚʘʨʮ ʩʠʣʴʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥ ʠ ʩʣʝʜʳ ʧʣʘʩʪʠʯʝʩʢʠʭ, ʭʨʫʧʢʠʭ ʜʝʬʦʨʤʘʮʠʡ, ʘ ʪʘʢʞʝ ɻɾɺ ʬʦʨʤʠʨʫʶʪʩʷ ʠʤʝʥʥʦ ʚ 

ʧʦʨʬʠʨʦʢʣʘʩʪʘʭ. ɻɾɺ ʠ ʧʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʚʟʘʠʤʦʩʚʷʟʘʥʳ, ʪʘʢ ʢʘʢ ɻɾɺ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʦʩʣʘʙʣʝʥʥʳʭ 

ʟʦʥʘʭ ʥʘ ʛʨʘʥʠʮʘʭ ʩʫʙʩʪʨʫʢʪʫʨ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ɻɾɺ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʟʝʨʥʘʭ ʩ ʙʣʦʢʦʚʘʥʥʦ-ʬʨʘʛʤʝʥʪʘʨʥʳʤ 

ʪʠʧʦʤ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ. ʈʝʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʬʨʘʛʤʝʥʪʘʨʥʘʷ, ʦʙʳʯʥʦ ʣʠʥʝʡʥʘʷ (ʧʦ ʛʨʘʥʠʮʘʤ ʙʣʦʢʦʚ, 

ʤʝʞʟʝʨʥʦʚʳʤ ʪʨʝʱʠʥʘʤ). ʊʨʝʱʠʥʳ ʦʙʳʯʥʦ ʟʘʣʝʯʝʥʳ ɻɾɺ ʠʣʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʧʨʠʤʝʩʷʤʠ. ʄʠʥʝʨʘʣʴʥʳʝ 

ʚʢʣʶʯʝʥʠʷ ʥʝ ʦʙʠʣʴʥʳʝ (ʥʝ ʙʦʣʝʝ 1 %), ʵʪʦ ʯʝʰʫʡʢʠ ʩʣʶʜ, ʢʘʣʴʮʠʪ, ʵʧʠʜʦʪ. 

ʊʘʙʣʠʮʘ 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʨʝʩʩʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʶʜ ʤʝʪʦʜʦʤ ʨʘʩʪʨʦʚʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ 

 

ʂʦʤʧʦ- 

ʥʝʥʪ, 

ʤʘʩ. % 

ʊʠʧ ʢʚʘʨʮʘ 

ʇʨʦʟʨʘʯʥʳʡ ʞʠʣʴʥʳʡ ɻʨʘʥʫʣʠʨʦʚʘʥʥʳʡ ʄʦʣʦʯʥʦ-ʙʝʣʳʡ 

ɹʠʦʪʠʪ, 

ʍʫʩʴ-ʆʡʢʘ 

ɹʠʦʪʠʪ, 

ʍʫʩʴ-ʆʡʢʘ 

ʄʫʩʢʦʚʠʪ, 

ʞʠʣʘ ˉ175 

ʂʳʰʪʳʤʩʢʦʛʦ

ʤ-  ̫

ʄʫʩʢʦʚʠʪ, 

ɹʝʨʢʫʪʠʥʩʢʘʷ 

ʞʠʣʘ 

ʂʳʰʪʳʤʩʢʦʛʦ ʤ-  ̫

ʄʫʩʢʦʚʠʪ, 

ɹʝʨʢʫʪʠʥʩʢʘʷ 

ʞʠʣʘ 

ʂʳʰʪʳʤʩʢʦʛʦ 

ʤ-  ̫

ɹʠʦʪʠʪ, 

ʈʫʭʥʘʚʦʣʦʢ 

SiO2 34,3 39,73 48,73 46,55 39,86 39,74 

Al 2O3 18,24 25,31 29,8 33,74 18,44 20,67 

K2O 12,82 8,565 12,1 12,28 10,54 8,76 

MgO 0 7,31 3,4 2,97 7,4 8,25 

CaO 0 0 0 0 0 0 

FeO 30,2 17,6 5,89 3,65 21,9 20,36 

TiO2 4,7 1,5 0 0,81 2,1 2,22 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʇʦ ʧʨʝʦʙʣʘʜʘʶʱʝʤʫ ʨʘʟʤʝʨʫ ʟʝʨʝʥ ʢʚʘʨʮʘ ʠʟʫʯʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚʳʜʝʣʝʥʦ 5 ʛʨʫʧʧ. ʆʧʪʠʤʘʣʴʥʳʡ 

ʨʘʟʤʝʨ ʟʝʨʝʥ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ ʢʚʘʨʮʘ ʫʬʘʣʝʡʩʢʦʛʦ ʠ ʫʬʠʤʩʢʦʛʦ ʪʠʧʦʚ ï ʨʘʟʤʝʨ ʟʝʨʝʥ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʨʝʙʫʝʤʦʡ ʬʨʘʢʮʠʠ (0.1é0.4 ʤʤ), ʢʦʣʝʙʣʝʪʩʷ ʦʪ 41 % (ʞʠʣʘ 175). ʜʦ 62 % (ʞʠʣʘ 414), ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʡ ʚʳʭʦʜ ʢʚʘʨʮʝʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ. 

ʅʘʠʙʦʣʝʝ ʥʝʦʜʥʦʨʦʜʥʳʡ ʢʚʘʨʮ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʠ ï ʚ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʇʝʨʯʘʪʢʘ (ʂʘʨʝʣʦ-ʂʦʣʴʩʢʘʷ 

ʧʨʦʚʠʥʮʠʷ). 

ʇʨʠ ʧʨʝʦʙʣʘʜʘʶʱʝʤ ʨʘʟʤʝʨʝ ʟʝʨʝʥ ʤʝʥʝʝ < 0,1 ʤʤ ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ ʥʠʟʢʠʡ ʚʳʭʦʜ ʢʚʘʨʮʝʚʦʛʦ 

ʢʦʥʮʝʥʪʨʘʪʘ, ʘ ʢʚʘʨʮʝʚʦʝ ʩʳʨʴʝ ʦʙʲʝʢʪʘ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʚʘʨʮʝʚʳʭ ʧʦʨʦʰʢʦʚ ʨʘʟʣʠʯʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ. 

ɹʦʣʝʝ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʡ ʢʚʘʨʮ ï ʨʘʟʤʝʨʦʤ ʟʝʨʝʥ ʙʦʣʝʝ 0..4 ʤʤ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʚʳʩʦʢʠʡ ʚʳʭʦʜ ʢʚʘʨʮʝʚʳʭ 

ʢʦʥʮʝʥʪʨʘʪʦʚ ʠʟ-ʟʘ ʧʝʨʝʜʨʘʙʣʠʚʘʥʠʷ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʚʳʭʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʠʨʘʪʴ ʨʝʞʠʤʳ ʧʨʠ ʜʨʦʙʣʝʥʠʠ. 

ʇʦʤʠʤʦ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ ʷʚʣʷʶʪʩʷ ʩʣʶʜʳ, ʢʦʪʦʨʳʝ ʧʨʠ 

ʦʙʦʛʘʱʝʥʠʠ, ʥʘʨʷʜʫ ʩ ʧʦʣʝʚʳʤʠ ʰʧʘʪʘʤʠ, ʷʚʣʷʪʁʩʷ ʥʘʠʙʦʣʝʝ ʪʨʫʜʥʦ ʫʜʘʣʠʤʳʤʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʧʨʠʤʝʩʷʤʠ. 

ɼʣʷ ʵʢʩʧʨʝʩʩʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʶʜ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʨʘʩʪʨʦʚʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʩ 

ʧʦʤʦʱʴʶ ʵʥʝʨʛʦ-ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ (ʈʕʄ+ʕɼɸʈ). 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʧʦʟʚʦʣʠʣʦ (ʪʘʙʣ.) ʦʧʨʝʜʝʣʠʪʴ ʩʦʩʪʘʚ ʩʣʶʜ. 

ʀʟʫʯʝʥʠʝ ʢʚʘʨʮʘ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʧʨʝʜʣʦʞʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʮʝʥʠʪʴ 

ʢʘʯʝʩʪʚʦ ʠ ʩʪʝʧʝʥʴ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʘʢ ʩʘʤʦʛʦ ʢʚʘʨʮʘ, ʪʘʢ ʠ ʩʦʜʝʨʞʘʥʠʷ ɻɾɺ ʚ ʥʝʤ, ʘ ʪʘʢʞʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʪʘʜʠʠ ʦʙʦʛʘʱʝʥʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʘʚʘ ʩʣʶʜ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ  ʠʭ 

ʪʠʧʦʭʠʤʠʟʤ ʠ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ, ʫʪʦʯʥʷʪʴ ʠ ʚʚʦʜʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʧʨʠ ʦʙʦʛʘʱʝʥʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʨʝʞʠʤʳ ʠ ʨʝʘʛʝʥʪʳ ʬʣʦʪʘʮʠʦʥʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ ʠ / ʠʣʠ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʳʭ ʤʘʛʥʠʪʥʳʭ ʩʝʧʘʨʘʪʦʨʦʚ. 

 
ʈɸɿʅʆʆɹʈɸɿʀɽ ɻʆʈʅʓʍ ʇʆʈʆɼ ɺ ʋɹʈɸʅʉʊɺɽ ɻʆʈʆɼɸ ʂʈɸʉʅʆʗʈʉʂɸ 

ɹ.ʄ. ʃʦʙʘʩʪʦʚ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ʆ.ʖ. ʇʝʨʬʠʣʦʚʘ 

ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ 

ʅʝ ʢʘʞʜʳʡ ʛʦʨʦʜ ʤʦʞʝʪ ʧʦʭʚʘʩʪʘʪʴʩʷ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ 

ʘʨʭʠʪʝʢʪʫʨʝ. ʂʨʘʩʥʦʷʨʩʢ ï ʦʜʠʥ ʠʟ ʥʝʤʥʦʛʠʭ ʪʘʢʠʭ ʛʦʨʦʜʦʚ. ɿʜʝʩʴ ʧʨʠ ʦʙʣʠʮʦʚʢʝ ʬʘʩʘʜʦʚ ʞʠʣʳʭ ʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʡ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʨʘʟʣʠʯʥʳʝ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʛʦʨʥʳʝ ʧʦʨʦʜʳ (ʤʘʛʤʘʪʠʯʝʩʢʠʝ, 

ʦʩʘʜʦʯʥʳʝ ʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ). ʕʪʦ ʠ ʛʨʘʥʠʪʳ ʠʟ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ ʠ ʟʘʨʫʙʝʞʴʷ; ʩʠʝʥʠʪʳ ʠʟ ʙʣʠʞʘʡʰʠʭ 

ʦʢʨʝʩʪʥʦʩʪʝʡ ʛ. ʂʨʘʩʥʦʷʨʩʢʘ (ʉʠʝʥʠʪʦʚʳʡ ʢʘʨʴʝʨ ʥʘ ʨʫʯ. ʄʦʭʦʚʦʡ), ʜʠʦʨʠʪʳ; ʛʘʙʙʨʦ; ʣʘʙʨʘʜʦʨʠʪ ʠʟ ʅʦʨʚʝʛʠʠ 

(ʪ.ʥ. çBlue pearlè ï ʛʦʣʫʙʦʡ ʞʝʤʯʫʛ) ʠ ʜʨʫʛʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ; ʠʟʚʝʩʪʥʷʢʠ ʠ ʢʨʘʩʥʦʮʚʝʪʥʳʝ ʧʝʩʯʘʥʠʢʠ 

(ʊʦʨʛʘʰʠʥʩʢʠʡ ʢʘʨʴʝʨ), ʨʘʟʥʦʮʚʝʪʥʳʝ ʤʨʘʤʦʨʳ ʩ ʠʭ ʙʣʘʛʦʨʦʜʥʦʡ ʬʘʢʪʫʨʦʡ (ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʂʠʙʠʢ-ʂʦʨʜʦʥ); 

ʩʝʨʧʝʥʪʠʥʠʪʳ ɿʘʧʘʜʥʦʛʦ ʉʘʷʥʘ; ʛʥʝʡʩʳ ʠʟ ʋʢʨʘʠʥʳ; ʩʣʶʜʷʥʳʝ ʩʣʘʥʮʳ, ʢʚʘʨʮʠʪʳ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʧʦʨʦʜʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ, ʘ ʪʘʢʞʝ ʩʪʨʫʢʪʫʨ ʠ ʪʝʢʩʪʫʨ ʛʦʨʥʳʭ ʧʦʨʦʜ ʤʦʞʥʦ ʟʘʥʠʤʘʪʴʩʷ ʥʝ 

ʪʦʣʴʢʦ ʚ ʢʘʙʠʥʝʪʘʭ ʥʘ ʟʘʥʷʪʠʷʭ ʠʣʠ ʚʦ ʚʨʝʤʷ ʤʘʨʰʨʫʪʦʚ ʟʘ ʧʨʝʜʝʣʘʤʠ ʛʦʨʦʜʘ, ʥʦ ʠ ʛʫʣʷʷ ʧʦ ʫʣʠʮʘʤ ʂʨʘʩʥʦʷʨʩʢʘ. 

ɸʚʪʦʨʦʤ ʨʘʟʨʘʙʦʪʘʥʘ ʩʝʨʠʷ ʤʘʨʰʨʫʪʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʤʦʞʥʦ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʥʘ ʩʘʡʪʝ [3]. 

ʆʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʭ ʤʘʨʰʨʫʪʦʚ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʦʢʦʣʦ 3 ʢʤ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ 

ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩʦ ʤʥʦʛʠʤʠ ʧʦʨʦʜʘʤʠ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʤʠ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʥʘʰʝʛʦ ʛʦʨʦʜʘ, ʧʨʦʭʦʜʠʪ ʦʪ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʊʝʘʪʨʘ ʆʧʝʨʳ ʠ ɹʘʣʝʪʘ ʜʦ ʂʫʣʴʪʫʨʥʦ-ʀʩʪʦʨʠʯʝʩʢʦʛʦ ʎʝʥʪʨʘ (ʨʠʩ.). 

 

 
ʈʠʩʫʥʦʢ. ʉʭʝʤʘ ʤʘʨʰʨʫʪʘ 

 

ʅʘʯʘʣʴʥʘʷ ʪʦʯʢʘ ʤʘʨʰʨʫʪʘ (1) ï ʊʝʘʪʨʘʣʴʥʘʷ ʧʣʦʱʘʜʴ. ɺʭʦʜ ʥʘ ʧʣʦʱʘʜʴ çʦʭʨʘʥʷʶʪè ʙʨʦʥʟʦʚʳʝ ʣʴʚʳ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʧʦʩʪʘʤʝʥʪʘʭ ʠʟ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʨʘʚʥʦʤʝʨʥʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʦʛʦ ʛʨʘʥʠʪʘ. ʀʟ ʵʪʦʛʦ ʞʝ ʛʨʘʥʠʪʘ 

ʠʟʛʦʪʦʚʣʝʥʳ ʠ ʙʦʨʜʶʨʳ ʤʫʟʳʢʘʣʴʥʳʭ ʬʦʥʪʘʥʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʊʝʘʪʨʘʣʴʥʦʡ ʧʣʦʱʘʜʠ. ʌʘʩʘʜ ʦʧʝʨʥʦʛʦ 

ʪʝʘʪʨʘ ʦʙʣʠʮʦʚʘʥ ʩʚʝʪʣʦ-ʩʝʨʳʤ ʠ ʙʝʣʳʤ ʤʨʘʤʦʨʦʤ ʂʠʙʠʢ-ʂʦʨʜʦʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʊʘʢʠʤ ʞʝ ʤʨʘʤʦʨʦʤ, 

ʢʩʪʘʪʠ, ʦʙʣʠʮʦʚʘʥ ʭʨʘʤ ʍʨʠʩʪʘ-ʉʧʘʩʠʪʝʣʷ ʠ ʥʝʢʦʪʦʨʳʝ ʩʪʘʥʮʠʠ ʤʝʪʨʦ ʚ ʄʦʩʢʚʝ. ʄʨʘʤʦʨʦʤ ʩ ʵʪʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʙʣʠʮʦʚʘʥʳ ʧʝʰʝʭʦʜʥʳʝ ʧʝʨʝʭʦʜʳ, ʣʝʩʪʥʠʮʳ ʠ ʤʥʦʛʠʝ ʟʜʘʥʠʷ ʛ. ʂʨʘʩʥʦʷʨʩʢʘ. 

ʂʠʙʠʢ-ʂʦʨʜʦʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʤʨʘʤʦʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʥʘ ʶʛʝ ʍʘʢʘʩʠʠ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʢʨʫʧʥʝʡʰʠʭ ʥʝ ʪʦʣʴʢʦ ʚ ʉʠʙʠʨʠ, ʥʦ ʠ ʚ ʤʠʨʝ. ʅʘʧʨʠʤʝʨ, ʥʘ ʫʯʘʩʪʢʝ çɹʝʣʦʤʨʘʤʦʨʥʦʤè ʥʘʭʦʜʠʪʩʷ ʟʘʣʝʞʴ ʙʝʣʳʭ 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ, ʇɽʊʈʆɻʈɸʌʀʗ 

ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʤʘʩʩʠʚʥʳʭ ʩʪʘʪʫʘʨʥʳʭ ʤʨʘʤʦʨʦʚ ʤʦʱʥʦʩʪʴʶ 400é1000 ʤ. ʇʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʜʝʢʦʨʘʪʠʚʥʳʝ ʤʨʘʤʦʨʳ ʧʨʠʛʦʜʥʳ ʜʣʷ ʚʥʫʪʨʝʥʥʝʡ ʠ ʥʘʨʫʞʥʦʡ ʦʙʣʠʮʦʚʢʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʘʤʷʪʥʠʢʦʚ, ʦʙʝʣʠʩʢʦʚ, ʩʫʚʝʥʠʨʦʚ. ʆʢʦʣ, ʤʝʣʦʯʴ ʠ ʪʨʝʱʠʥʦʚʘʪʳʝ ʤʨʘʤʦʨʳ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʟʦʥʳ ʧʨʠʛʦʜʥʳ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʱʝʙʥʷ ʠ ʧʝʩʢʘ, ʢʘʨʙʦʥʘʪʥʦʛʦ ʩʳʨʴʷ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʢʘʣʴʮʠʝʚʦʡ ʚʦʟʜʫʰʥʦʡ 

ʠʟʚʝʩʪʠ. ʉ 1995 ʛ. ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ɸʆ çʄʨʘʤʦʨè. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2003 ʛ. ʟʘʧʘʩʳ 

ʦʙʣʠʮʦʚʦʯʥʦʛʦ ʤʨʘʤʦʨʘ ʧʦ ʩʫʤʤʝ ʢʘʪʝʛʦʨʠʡ ʩʦʩʪʘʚʣʷʶʪ ʧʨʠʤʝʨʥʦ 10 ʤʣʥ. ʤ3 ʠ ʦʢʦʣʦ 1,2 ʤʣʥ. ʤ3 ʪʨʝʱʠʥʦʚʘʪʳʭ 

ʤʨʘʤʦʨʦʚ ʧʦ ʩʫʤʤʝ ʢʘʪʝʛʦʨʠʡ. 

ʇʦʨʘ ʧʨʦʜʦʣʞʠʪʴ ʤʘʨʰʨʫʪ, ʜʣʷ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʜʦʨʦʛʫ ʧʦ ʧʝʰʝʭʦʜʥʦʤʫ ʤʦʩʪʠʢʫ (2), ʦʧʦʨʳ ʠ 

ʜʨʫʛʠʝ ʜʝʪʘʣʠ ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ ʩʠʝʥʠʪʦʚ ʩʪʦʣʙʦʚʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʩ ʢʦʪʦʨʳʤʠ ʤʳ ʝʱʸ ʥʝ ʨʘʟ ʚʩʪʨʝʪʠʤʩʷ 

ʜʘʣʴʰʝ. ʉʠʝʥʠʪʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʂʨʘʩʥʦʷʨʩʢʝ ʧʦʪʦʤʫ, ʯʪʦ ʜʦʣʛʠʝ ʛʦʜʳ ʥʝ ʥʫʞʥʦ ʙʳʣʦ ʚʦʟʠʪʴ ʢʘʤʝʥʴ 

ʠʟʜʘʣʝʢʘ. ʕʪʠʤʠ ʧʦʨʦʜʘʤʠ ʩʣʦʞʝʥʳ ʢʨʘʩʠʚʳʝ ʦʨʘʥʞʝʚʦ-ʨʦʟʦʚʳʝ ʩʢʘʣʳ ʟʘʧʦʚʝʜʥʠʢʘ çʉʪʦʣʙʳè. ɺ ʪʝʯʝʥʠʝ 

ʤʥʦʛʠʭ ʣʝʪ ʩʠʝʥʠʪʳ ʜʦʙʳʚʘʣʠʩʴ ʚ ʉʠʝʥʠʪʦʚʦʤ ʢʘʨʴʝʨʝ ʥʘ ʨʫʯ. ʄʦʭʦʚʦʡ ʫ ʧʦʜʥʦʞʠʷ ʩʢʘʣʳ çɽʨʤʘʢè ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ çʉʪʦʣʙʳè. ʊʝʧʝʨʴ ʜʦʙʳʯʘ ʪʘʤ ʦʩʪʘʥʦʚʣʝʥʘ, ʢʘʨʴʝʨ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʟʘʧʦʚʝʜʥʠʢʘ ʠ 

ʧʦʩʪʝʧʝʥʥʦ ʵʪʘ ʨʘʥʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʟʘʪʷʛʠʚʘʝʪʩʷ, ʧʦʢʨʳʚʘʷʩʴ ʤʦʣʦʜʦʡ ʪʨʘʚʦʡ [2]. 

ɼʘʣʝʝ ʥʘʰ ʧʫʪʴ ʣʝʞʠʪ ʯʝʨʝʟ ʙʠʟʥʝʩ-ʮʝʥʪʨ çɽʚʨʘʟʠʷè (3), ʢʦʪʦʨʳʡ ʦʙʣʠʮʦʚʘʥ ʩʚʝʪʣʦ-ʩʝʨʳʤʠ 

ʨʘʚʥʦʤʝʨʥʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ ʛʨʘʥʠʪʘʤʠ. ɿʘʪʝʤ ʤʳ ʦʪʧʨʘʚʠʤʩʷ ʢ ʩʢʚʝʨʫ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʫʣʠʮʳ ʉʫʨʠʢʦʚʘ ʠ 

ʧʨʦʩʧʝʢʪʘ ʄʠʨʘ (4). ɿʜʝʩʴ ʥʘʩ ʞʜʸʪ ʚʩʪʨʝʯʘ ʩ ʫʜʠʚʠʪʝʣʴʥʳʤʠ ʢʘʨʝʣʴʩʢʠʤʠ ʛʨʘʥʠʪʘʤʠ-ʨʘʧʘʢʠʚʠ ʠ ʩʪʦʣʙʦʚʩʢʠʤʠ 

ʩʠʝʥʠʪʘʤʠ, ʢʦʪʦʨʳʤʠ ʚʳʧʦʣʥʝʥʳ ʙʦʨʜʶʨʳ. ʇʨʦʜʦʣʞʠʤ ʥʘʰ ʧʫʪʴ ʧʦ ʧʨʦʩʧʝʢʪʫ ʄʠʨʘ ʜʦ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʫʣʠʮʝʡ 

ʇʘʨʠʞʩʢʦʡ ʂʦʤʤʫʥʳ (5). ʇʦ ʧʫʪʠ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʦʙʣʠʮʦʚʘʥʥʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʛʨʘʥʠʪʘʤʠ ʥʠʞʥʠʝ ʯʘʩʪʠ 

ʬʘʩʘʜʦʚ ʟʜʘʥʠʡ. ɸ ʚ ʩʢʚʝʨʠʢʝ ʩʪʦʷʪ ʣʘʚʦʯʢʠ, ʚʳʧʦʣʥʝʥʥʳʝ ʠʟ ʫʞʝ ʟʥʘʢʦʤʳʭ ʥʘʤ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʨʘʚʥʦʤʝʨʥʦ-

ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ ʛʨʘʥʠʪʦʚ. ʉʣʝʜʫʶʱʘʷ ʥʘʰʘ ʦʩʪʘʥʦʚʢʘ ï ʧʝʨʝʩʝʯʝʥʠʝ ʫʣʠʮ ʃʝʥʠʥʘ ʠ ʇʘʨʠʞʩʢʦʡ ʂʦʤʤʫʥʳ (6). 

ɿʜʝʩʴ ʤʳ ʫʚʠʜʠʤ ʚ ʦʙʣʠʮʦʚʢʝ ʟʜʘʥʠʡ ʢʨʘʩʠʚʳʝ ʨʦʟʦʚʳʝ ʠ ʩʚʝʪʣʦ-ʩʝʨʳʝ ʨʘʚʥʦʤʝʨʥʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ ʛʨʘʥʠʪʳ. 

ʊʝʧʝʨʴ ʥʘʰ ʧʫʪʴ ʣʝʞʠʪ ʚʜʦʣʴ ʫʣʠʮʳ ʃʝʥʠʥʘ. ʅʠʞʥʷʷ ʯʘʩʪʴ ʬʘʩʘʜʦʚ ʟʜʘʥʠʡ ʦʪʜʝʣʘʥʘ ʦʢʨʘʰʝʥʥʳʤʠ 

ʤʘʩʣʷʥʦʡ ʢʨʘʩʢʦʡ ʧʣʠʪʢʘʤʠ ʠʟʚʝʩʪʥʷʢʘ. ʉʘʤʠ ʧʦ ʩʝʙʝ ʠʟʚʝʩʪʥʷʢʠ ʥʝ ʦʯʝʥʴ ʫʩʪʦʡʯʠʚʳ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ, ʘ ʧʦʩʣʝ 

ʪʘʢʦʛʦ ʦʢʨʘʰʠʚʘʥʠʷ ʧʦʣʫʯʘʝʪʩʷ ʟʘʤʝʯʘʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ, ʫʩʪʦʡʯʠʚʳʡ ʢ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʠ ʩʦʭʨʘʥʷʶʱʠʡ 

ʬʘʢʪʫʨʫ ʥʘʪʫʨʘʣʴʥʦʛʦ ʢʘʤʥʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟʚʝʩʪʥʷʢʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʜʦʙʳʚʘʝʪʩʷ ʥʘ ʶʛʦ-

ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʝ ʛ. ʂʨʘʩʥʦʷʨʩʢʘ ʚ ʥʝʩʢʦʣʴʢʠʭ ʢʘʨʴʝʨʘʭ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ʊʦʨʛʘʰʠʥʩʢʦʛʦ ʭʨʝʙʪʘ. ɺ ʧʝʨʚʦʤ ʥʘ 

ʊʦʨʛʘʰʠʥʩʢʦʤ ʭʨʝʙʪʝ ʢʘʨʴʝʨʝ (çʋʚʘʣ ʇʨʦʤʘʨʪʝʣʠè) ʝʱʸ ʚ 20-ʝ ʛʛ. XX ʚ. ʜʦʙʳʚʘʣʩʷ ʠʟʚʝʩʪʥʷʢ, ʧʨʠʤʝʥʷʝʤʳʡ ʚ 

ʮʝʤʝʥʪʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚ ʢʘʯʝʩʪʚʝ ʬʣʶʩʘ ʚ ʤʝʪʘʣʣʫʨʛʠʠ. ʉʝʡʯʘʩ ʦʪʩʶʜʘ ʚʚʝʨʭ ʧʦ ʩʝʚʝʨʥʦʤʫ 

ʩʢʣʦʥʫ ʭʨʝʙʪʘ ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʩʝʨʠʷ ʢʘʨʴʝʨʦʚ ï ʢʘʢ ʦʪʨʘʙʦʪʘʥʥʳʭ, ʪʘʢ ʠ ʜʝʡʩʪʚʫʶʱʠʭ [2]. ɿʘʧʘʩʳ ʠʟʚʝʩʪʥʷʢʦʚ ʥʘ 

ʊʦʨʛʘʰʠʥʩʢʦʤ ʭʨʝʙʪʝ ʧʦ ʩʫʤʤʝ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 176 ʤʣʥ ʪ. 

ʀ ʚʦʪ ʫʞʝ ʤʳ ʧʦʜʦʰʣʠ ʢ ʦʩʪʘʥʦʚʢʝ çɸʢʘʜʝʤʠʷ ʤʫʟʳʢʠ ʠ ʪʝʘʪʨʘè (7). ʅʘ ʩʧʫʩʢʝ ʚ ʧʦʜʟʝʤʥʳʡ ʧʝʨʝʭʦʜ 

ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʛʨʘʥʠʪʦʚ, ʛʥʝʡʩʦʚ ʠ ʣʘʙʨʘʜʦʨʠʪʦʚ. ʉʪʝʥʳ ʩʧʫʩʢʘ ʦʙʣʠʮʦʚʘʥʳ 

ʫʞʝ ʟʥʘʢʦʤʳʤʠ ʥʘʤ ʪʦʨʛʘʰʠʥʩʢʠʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʘ ʩʪʫʧʝʥʴʢʠ ʚʳʧʦʣʥʝʥʳ ʠʟ ʢʨʘʩʠʚʳʭ ʧʦʨʬʠʨʦʚʠʜʥʳʭ 

ʛʨʘʥʠʪʦʚ ï ʢʦʥʪʨʘʩʪʥʳʝ ʙʝʣʳʝ ʠ ʨʦʟʦʚʳʝ ʢʨʠʩʪʘʣʣʳ ʧʣʘʛʠʦʢʣʘʟʘ ʥʘ ʪʸʤʥʦʤ ʬʦʥʝ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ. ɽʩʣʠ ʞʝ 

ʧʨʠʛʣʷʜʝʪʴʩʷ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʠ ʩʦʚʩʝʤ ʪʸʤʥʳʝ ʧʣʠʪʳ ʣʘʙʨʘʜʦʨʠʪʦʚ, ʚ ʷʩʥʳʡ ʩʦʣʥʝʯʥʳʡ ʜʝʥʴ ʥʘ ʵʪʠʭ ʧʣʠʪʘʭ 

ʤʦʞʥʦ ʜʘʞʝ ʫʚʠʜʝʪʴ ʜʦʚʦʣʴʥʦ ʷʨʢʠʝ ʠʨʠʟʠʨʫʶʱʠʝ çʛʣʘʟʢʠè. ʄʥʦʛʠʝ ʛʨʘʥʠʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʘʰʝʤ ʛʦʨʦʜʝ, 

ʜʦʙʳʪʳ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ɻʨʦʤʘʜʩʢʦʝ, ʀʟʝʨʙʝʣʴʩʢʦʝ ʠ ʇʨʦʤʝʞʫʪʦʯʥʦʝ. ʀ ʝʩʣʠ ʛʨʘʥʠʪʳ ʠ ʜʠʦʨʠʪʳ 

ɻʨʦʤʘʜʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʱʝʙʥʷ, ʛʨʘʥʠʪʳ ʀʟʝʨʙʝʣʴʩʢʦʛʦ ʠ ʇʨʦʤʝʞʫʪʦʯʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʜʦʩʪʘʪʦʯʥʦ ʜʝʢʦʨʘʪʠʚʥʳ, ʦʙʣʘʜʘʶʪ ʭʦʨʦʰʝʡ ʙʣʦʯʥʦʩʪʴʶ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʣʠʮʦʚʢʠ. ʅʘ 

ʵʪʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʛʨʘʥʠʪʳ ʩʣʘʛʘʶʪ ʜʚʘ ʢʨʫʧʥʳʭ ʤʘʩʩʠʚʘ ï ɹʠʙʠʢʩʢʠʡ ʠ ɼʞʦʡʩʢʠʡ. ʇʨʦʤʳʰʣʝʥʥʳʝ ʪʝʣʘ 

ʠʤʝʶʪ ʢʨʫʧʥʳʝ ʨʘʟʤʝʨʳ. ɻʨʘʥʠʪʳ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ, ʧʦʨʬʠʨʦʚʠʜʥʳʝ ʩʚʝʪʣʦ-ʨʦʟʦʚʳʝ, ʩ ʢʨʘʩʠʚʳʤ ʨʠʩʫʥʢʦʤ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʚʳʜʝʣʝʥʠʝʤ ʢʨʫʧʥʳʭ (ʜʦ 8 ʩʤ) ʬʝʥʦʢʨʠʩʪʘʣʣʦʚ ʨʦʟʦʚʦ-ʢʨʘʩʥʦʛʦ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ. ʈʘʟʚʝʜʘʥʥʳʝ 

ʟʘʧʘʩʳ ʧʦ ʩʫʤʤʝ ʢʘʪʝʛʦʨʠʡ ʩʦʩʪʘʚʣʷʶʪ 14,2 ʤʣʥ. ʤ3. ʉʘʤ ʧʦʜʟʝʤʥʳʡ ʧʝʨʝʭʦʜ, ʢʘʢ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ, ʦʪʜʝʣʘʥ 

ʚʥʫʪʨʠ ʢʠʙʠʢ-ʢʦʨʜʦʥʩʢʠʤ ʤʨʘʤʦʨʦʤ, ʩ ʢʦʪʦʨʳʤ ʤʳ ʫʞʝ ʧʦʟʥʘʢʦʤʠʣʠʩʴ. 

ʇʨʦʡʜʸʤ ʜʦ ʧʝʨʝʩʝʯʝʥʠʷ ʫʣʠʮʳ ʂʘʨʘʪʘʥʦʚʘ ʩ ʧʨʦʩʧʝʢʪʦʤ ʄʠʨʘ (8). ʇʨʝʞʜʝ ʯʝʤ ʚʳʡʪʠ ʥʘ ʧʣʦʱʘʜʴ 

ʄʠʨʘ, ʦʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʟʜʘʥʠʝ ʧʦ ʘʜʨʝʩʫ ʄʠʨʘ, 5 ï ʚ ʝʛʦ ʦʙʣʠʮʦʚʢʝ ʥʝʤʘʣʦ ʢʨʘʩʠʚʳʭ ʪʸʤʥʦ-ʟʝʣʸʥʳʭ 

ʩʝʨʧʝʥʪʠʥʠʪʦʚ. ʉʝʨʧʝʥʪʠʥʠʪʳ ʪʦʞʝ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʥʘʰʝʛʦ ʛʦʨʦʜʘ, ʥʦ ʚ ʵʪʦʤ 

ʤʘʨʰʨʫʪʝ ʤʳ ʚʩʪʨʝʯʘʝʤʩʷ ʩ ʥʠʤʠ ʚ ʧʝʨʚʳʡ ʨʘʟ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʩʝʨʧʝʥʪʠʥʠʪʘ ʠʟʚʝʩʪʥʳ ʚ ʉʝʚʝʨʥʦʡ 

ʯʘʩʪʠ ɿʘʧʘʜʥʦʛʦ ʉʘʷʥʘ ï ʚ ɹʦʨʫʩʩʢʦʤ ʠ ʂʫʨʪʫʰʠʙʠʥʩʢʦʤ ʛʠʧʝʨʙʘʟʠʪʦʚʳʭ ʧʦʷʩʘʭ. ʇʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ 

ɹʝʨʝʟʦʚʩʢʦʛʦ ʛʠʧʝʨʙʘʟʠʪʦʚʦʛʦ ʤʘʩʩʠʚʘ ʩʦʩʪʘʚʣʷʶʪ 1,4 ʤʣʥ. ʪ. ʇʦʜʦʙʥʳʝ ʧʦʨʦʜʳ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʠ ʚ 

ʙʣʠʞʘʡʰʠʭ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ʂʨʘʩʥʦʷʨʩʢʘ ï ɻʦʣʫʙʦʡ ɻʦʨʢʝ ʠ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʨ. ɽʥʠʩʝʡ ʚ ʨʘʡʦʥʝ ʧʦʩ. ʋʜʘʯʥʳʡ ʚ 

ʠʭ ʝʩʪʝʩʪʚʝʥʥʦʤ ʟʘʣʝʛʘʥʠʠ. 

ʇʦʡʜʸʤ ʜʘʣʴʰʝ. ʅʘ ʧʣʦʱʘʜʠ ʄʠʨʘ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʪʝ ʞʝ ʩʚʝʪʣʦ-ʩʝʨʳʝ ʛʨʘʥʠʪʳ, ʠʟ ʢʦʪʦʨʳʭ 

ʠʟʛʦʪʦʚʣʝʥʳ ʣʘʚʢʠ ʠ ʙʦʨʜʶʨʳ. ʆʩʥʦʚʘʥʠʝ ʊʨʠʫʤʬʘʣʴʥʦʡ ʘʨʢʠ ʚʳʧʦʣʥʝʥʦ ʠʟ ʨʦʟʦʚʳʭ ʩʠʝʥʠʪʦʚ. ʇʦʭʦʞʠʤʠ ʧʦ 

ʮʚʝʪʫ ʛʨʘʥʠʪʘʤʠ ʦʙʣʠʮʦʚʘʥ ʠ ɹʦʣʴʰʦʡ ʢʦʥʮʝʨʪʥʳʡ ʟʘʣ. ɽʩʣʠ ʤʳ ʟʘʡʜʸʤ ʚ ʢʘʩʩʳ ʢʦʥʮʝʨʪʥʦʛʦ ʟʘʣʘ, ʤʳ ʫʚʠʜʠʤ 

ʧʨʝʢʨʘʩʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʦʨʛʘʥʦʛʝʥʥʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʚ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʦʢʘʤʝʥʝʚʰʠʝ 

ʢʦʨʘʣʣʳ ʠ ʨʘʢʦʚʠʥʳ ʜʨʝʚʥʠʭ ʤʦʣʣʶʩʢʦʚ. 

ʇʦʩʣʝʜʥʠʡ ʦʙʲʝʢʪ ʥʘʰʝʡ ʵʢʩʢʫʨʩʠʠ ï ʄʫʟʝʡʥʳʡ ʮʝʥʪʨ ʥʘ ʉʪʨʝʣʢʝ (9), ʥʠʞʥʷʷ ʯʘʩʪʴ ʟʜʘʥʠʷ ʢʦʪʦʨʦʛʦ ʠ 

ʢʦʣʦʥʥʳ ʦʙʣʠʮʦʚʘʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʧʦ ʩʪʨʫʢʪʫʨʝ ʩʠʝʥʠʪʘʤʠ ʩʪʦʣʙʦʚʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɿʜʝʩʴ ʤʳ ʚʠʜʠʤ 

ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ ʩʠʝʥʠʪʳ ʠ ʙʦʣʝʝ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ, ʩʣʘʛʘʶʱʠʝ ʧʨʦʞʠʣʢʠ. ʅʘ ʧʦʣʠʨʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʦʥʥ 

ʭʦʨʦʰʦ ʟʘʤʝʪʥʳ ʪʝʤʥʳʝ ʢʩʝʥʦʣʠʪʳ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ. ʆʪ ʥʘʙʝʨʝʞʥʦʡ ɽʥʠʩʝʷ ʚ ʟʜʘʥʠʝ ʤʫʟʝʡʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʚʝʜʫʪ ʰʠʨʦʢʠʝ ʛʨʘʥʠʪʥʳʝ ʩʪʫʧʝʥʠ. ɽʩʣʠ ʚʥʠʤʘʪʝʣʴʥʦ ʧʨʠʩʤʦʪʨʝʪʴʩʷ ʢ ʥʠʤ, ʪʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ 

ʛʨʘʥʠʪʳ ʨʘʟʥʳʭ ʩʪʫʧʝʥʝʢ ʨʘʟʥʳʝ ʧʦ ʩʪʨʫʢʪʫʨʝ. ʄʳ ʤʦʞʝʤ ʫʚʠʜʝʪʴ ʟʜʝʩʴ ʠ ʨʦʟʦʚʳʝ ʛʨʘʥʠʪʳ ʩ ʢʨʫʧʥʳʤʠ 

ʧʦʨʬʠʨʦʚʳʤʠ ʚʳʜʝʣʝʥʠʷʤʠ ʢʘʣʠʰʧʘʪʘ, ʠ ʩʝʨʳʝ ʧʣʘʛʠʦʛʨʘʥʠʪʳ, ʠ ʜʘʞʝ ʤʠʛʤʘʪʠʪʳ. ʅʘ ʥʝʢʦʪʦʨʳʭ ʩʪʫʧʝʥʴʢʘʭ 
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ʭʦʨʦʰʦ ʚʠʜʥʦ, ʯʪʦ ʛʨʘʥʠʪʳ ʨʘʩʩʝʢʘʶʪʩʷ ʞʠʣʢʘʤʠ ʛʨʘʥʠʪʦʚ ʜʨʫʛʦʛʦ ʮʚʝʪʘ ʠ ʩʪʨʫʢʪʫʨʳ. ʅʘ ʧʨʠʧʦʣʠʨʦʚʘʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʭʦʨʦʰʦ ʚʠʜʥʦ, ʯʪʦ ʟʦʥʳ ʟʘʢʘʣʢʠ ʤʥʦʛʠʭ ʞʠʣʦʢ ʩʣʦʞʝʥʳ ʥʘʠʙʦʣʝʝ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʧʦʨʦʜʘʤʠ [1].  

ʈʘʟʣʠʯʥʳʝ ʛʦʨʥʳʝ ʧʦʨʦʜʳ, ʧʨʠʚʝʟʸʥʥʳʝ ʩʦ ʚʩʝʛʦ ʩʚʝʪʘ, ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʦʪʜʝʣʢʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʚʦʢʟʘʣʘ, ɹʦʣʴʰʦʛʦ ʠ ʄʘʣʦʛʦ ʢʦʥʮʝʨʪʥʳʭ ʟʘʣʦʚ, ʄɺɼʎ çʉʠʙʠʨʴè, ʤʥʦʞʝʩʪʚʘ ʩʢʚʝʨʦʚ, 

ʧʘʨʢʦʚ, ʪʦʨʛʦʚʳʭ ʮʝʥʪʨʦʚ, ʙʘʥʢʦʚ, ʤʘʛʘʟʠʥʦʚ, ʬʦʥʪʘʥʦʚ, ʧʘʤʷʪʥʠʢʦʚ. 

ɻʦʨʥʳʝ ʧʦʨʦʜʳ ï ʟʘʤʝʯʘʪʝʣʴʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ, ʜʦʣʛʦʚʝʯʥʳʡ ʠ ʢʨʘʩʠʚʳʡ. ʅʦ ʢʘʢʠʤʠ ʙʳ ʥʝ 

ʙʳʣʠ ʧʨʦʯʥʳʤʠ ʛʦʨʥʳʝ ʧʦʨʦʜʳ, ʦʥʠ ʚʩʸ ʚʨʝʤʷ ʚ ʫʩʣʦʚʠʷʭ ʤʝʛʘʧʦʣʠʩʘ ʧʦʜʚʝʨʛʘʶʪʩʷ ʙʦʣʴʰʦʤʫ ʢʦʣʠʯʝʩʪʚʫ 

ʨʘʟʨʫʰʘʶʱʠʭ ʬʘʢʪʦʨʦʚ: ʚʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ, ʫʛʣʝʢʠʩʣʦʪʘ ʠ ʩʝʨʦʚʦʜʦʨʦʜ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʠʟ ʚʳʙʨʦʩʦʚ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʠʟ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʘʚʪʦʤʦʙʠʣʝʡ, ʧʳʣʴ, ʧʝʨʝʧʘʜʳ ʪʝʤʧʝʨʘʪʫʨ. ʅʝ ʚʩʝ ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʦʜʠʥʘʢʦʚʦ 

ʧʝʨʝʥʦʩʷʪ ʜʝʡʩʪʚʠʝ ʵʪʠʭ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʢʠʩʣʦʪʥʳʭ ʜʦʞʜʝʡ ʣʝʛʯʝ ʚʩʝʛʦ ʨʘʟʨʫʰʘʶʪʩʷ 

ʠʟʚʝʩʪʥʷʢʠ ʠ ʤʨʘʤʦʨʳ. ʇʦʵʪʦʤʫ ʣʫʯʰʝ ʤʨʘʤʦʨʳ, ʠʟʚʝʩʪʥʷʢʠ, ʧʝʩʯʘʥʠʢʠ ʠ ʩʣʘʥʮʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦ ʚʥʫʪʨʝʥʥʝʡ 

ʦʪʜʝʣʢʝ, ʘ ʚʦ ʚʥʝʰʥʝʡ ʦʙʣʠʮʦʚʢʝ ʟʜʘʥʠʡ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʛʤʘʪʠʯʝʩʢʠʝ (ʛʨʘʥʠʪʳ, ʩʠʝʥʠʪʳ ʠ 

ʪ.ʜ.), ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ï ʢʚʘʨʮʠʪʳ ʠ ʛʥʝʡʩʳ. ʇʨʠʯʝʤ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʦʥʢʦʟʝʨʥʠʩʪʳʝ ʧʦʨʦʜʳ, ʪʘʢ ʢʘʢ ʦʥʠ ʣʫʯʰʝ ʧʝʨʝʥʦʩʷʪ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʝʨʝʧʘʜʳ, ʯʝʤ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ [1]. 
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ɺ.ɸ. ʄʝʣʴʥʠʢʦʚ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʬʝʩʩʦʨ ɸ.ʄ. ʉʧʠʨʠʜʦʥʦʚ 

ʀʥʩʪʠʪʫʪ ʛʝʦʭʠʤʠʠ ʠʤ. ɸ.ʇ. ɺʠʥʦʛʨʘʜʦʚʘ ʉʆ ʈɸʅ, ʛ. ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 

ɿʦʣʦʪʦ-ʫʨʘʥʦʚʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʍʘʜʘʪʢʘʥʜʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʂʦʜʘʨʦ-ʋʜʦʢʘʥʩʢʦʡ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʦʡ ʟʦʥʝ (ʉʌɿ), ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʩʝʚʝʨʝ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ. ʊʘʢʞʝ ʚ ʧʨʝʜʝʣʘʭ ʂʦʜʘʨʦ-

ʋʜʦʢʘʥʩʢʦʡ ʉʌɿ ʥʘʭʦʜʠʪʩʷ ʨʷʜ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʯʝʨʥʳʭ, ʨʝʜʢʠʭ ʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʨʘʟʣʠʯʥʦʛʦ ʤʘʩʰʪʘʙʘ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤʠ ʷʚʣʷʶʪʩʷ ʢʨʫʧʥʝʡʰʝʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʤʝʜʠ ʋʜʦʢʘʥ ʠ ʨʷʜ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ 

ʧʦ ʤʘʩʰʪʘʙʫ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʨʫʜʦʧʨʦʷʚʣʝʥʠʡ ï ʂʦʥʪʘʢʪʦʚʦʝ, ʏʠʪʢʘʥʜʠʥʩʢʦʝ, ɺʝʨʭʥʝʩʘʢʫʢʘʥʩʢʦʝ ʠ ʜʨ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʪʦʯʝʢ ʟʨʝʥʠʷ ʦ ʛʝʥʝʟʠʩʝ ʜʘʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʆʩʥʦʚʥʳʝ ʨʘʟʥʦʛʣʘʩʠʷ ʩʚʦʜʷʪʩʷ ʢ 

ʚʦʧʨʦʩʘʤ ʠʩʪʦʯʥʠʢʘ ʨʫʜʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ (ʵʥʜʦʛʝʥʥʳʡ ʣʠʙʦ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʠʩʪʦʯʥʠʢ) ʠ ʤʝʭʘʥʠʟʤʘ ʝʛʦ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʂʦʜʘʨʦ-ʋʜʦʢʘʥʩʢʦʛʦ ʧʨʦʛʠʙʘ ʩ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʦʟʠʮʠʡ [4], ʘ ʪʘʢʞʝ 

ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʨʦʜ ʠ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʋʜʦʢʘʥ [5] ʠ ʍʘʜʘʪʢʘʥʜʘ ʧʦʷʚʠʣʠʩʴ ʜʘʥʥʳʝ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʚʟʛʣʷʥʫʪʴ ʥʘ ʧʨʦʙʣʝʤʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʧʦʟʠʮʠʠ 

ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʛʦ ʛʝʥʝʟʠʩʘ. 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʍʘʜʘʪʢʘʥʜʘ ʚʳʙʨʘʥʦ ʜʣʷ ʜʝʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʚʠʜʫ ʝʛʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʥʠʞʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʤ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʤ ʦʪʣʦʞʝʥʠʷʤ ʯʠʥʝʡʩʢʦʡ ʩʝʨʠʠ ʫʜʦʢʘʥʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʘ ʪʘʢʞʝ ʚʚʠʜʫ ʩʦʚʤʝʱʝʥʠʷ ʚ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʟʦʣʦʪʦʡ ʠ ʫʨʘʥʦʚʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ [2]. 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʍʘʜʘʪʢʘʥʜʘ ʦʪʢʨʳʪʦ ʚ 1949 ʛʦʜʫ ʄʘʥʛʳʰʣʘʢʩʢʦʡ ʵʢʩʧʝʜʠʮʠʝʡ. ɼʝʪʘʣʴʥʘʷ ʨʘʟʚʝʜʢʘ ʩ 

ʧʦʧʫʪʥʦʡ ʦʪʨʘʙʦʪʢʦʡ ʧʨʦʚʦʜʠʣʠʩʴ ɽʨʤʘʢʦʚʩʢʠʤ ʨʫʜʦʫʧʨʘʚʣʝʥʠʝʤ ʄɺɼ ʉʉʉʈ, ʤʘʪʝʨʠʘʣʳ ʧʦ ʨʘʙʦʪʝ ʢʦʪʦʨʦʛʦ, ʢ 

ʩʦʞʘʣʝʥʠʶ, ʥʝ ʩʦʭʨʘʥʠʣʠʩʴ [3]. ɿʘʜʘʯʘ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʝʪʘʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʍʘʜʘʪʢʘʥʜʘ, ʦʧʨʝʜʝʣʝʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʩʦʜʝʨʞʘʥʠʡ ʟʦʣʦʪʘ, ʫʨʘʥʘ ʠ ʜʨʫʛʠʭ ʤʝʪʘʣʣʦʚ, ʚʳʷʩʥʝʥʠʠ ʝʛʦ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʩʚʷʟʠ ʩ ʥʠʞʝʣʝʞʘʱʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʢʦʜʘʨʩʢʦʡ ʩʝʨʠʠ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʢʦʨʨʝʢʪʥʳʭ ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ ʨʝʰʝʥʠʶ ʚʦʧʨʦʩʘ ʦ ʛʝʥʝʟʠʩʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʠʞʥʝʧʨʦʪʝʨʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ 

ʂʦʜʘʨʦ-ʋʜʦʢʘʥʩʢʦʡ ʉʌɿ. ɻʣʘʚʥʘʷ ʨʦʣʴ ʚ ʣʦʢʘʣʠʟʘʮʠʠ ʨʫʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʥʘ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʠʥʘʜʣʝʞʠʪ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʦʤʫ ʫʜʦʢʘʥʩʢʦʤʫ ʢʦʤʧʣʝʢʩʫ. ʆʙʨʘʟʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʘ ʜʝʣʷʪʩʷ ʥʘ ʯʝʪʳʨʝ 

ʢʨʫʧʥʳʝ ʣʠʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ (ʩʝʨʠʠ): ʜʞʷʣʪʫʢʪʠʥʩʢʫʶ, ʢʦʜʘʨʩʢʫʶ, ʯʠʥʝʡʩʢʫʶ ʠ ʢʝʤʝʥʩʢʫʶ 

[5]. 

ɺ ʩʪʨʫʢʪʫʨʥʦʤ ʧʣʘʥʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʜʚʫʭ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ ï 

ʉʶʣʴʙʘʥʩʢʦʛʦ ʠ ʍʘʜʘʪʢʘʥʜʩʢʦʛʦ ʥʘ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʧʝʨʠʬʝʨʠʠ ɺʝʨʭʥʝʩʶʣʴʙʘʥʩʢʦʛʦ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʫʟʣʘ, 

ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʢʨʫʧʥʳʤ ʤʘʩʩʠʚʦʤ ʛʘʙʙʨʦ-ʥʦʨʠʪʦʚ ʨʫʜʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʯʠʥʝʡʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʘʥʥʝʛʦ 

ʧʨʦʪʝʨʦʟʦʷ ʠ ʤʥʦʛʦʬʘʟʥʳʤʠ (ʦʪ ʛʘʙʙʨʦ ʜʦ ʛʨʘʥʠʪʦʚ) ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʤʠ ʠʥʪʨʫʟʠʷʤʠ. ʇʦ ʜʘʥʥʳʤ ʃ.ɹ. 

ʄʘʢʘʨʴʝʚʘ ʠ ʩʦʘʚʪʦʨʦʚ [2], ʫʨʘʥʦʚʦ-ʨʫʜʥʳʝ ʪʝʣʘ, ʚʩʢʨʳʪʳʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʣʠʥʟʳ 

ʨʘʟʣʠʯʥʦʡ ʤʦʱʥʦʩʪʠ, ʦʙʨʘʟʫʶʪ ʤʦʱʥʫʶ ʟʦʥʫ (ʧʦʨʷʜʢʘ 10 ʤ) ʤʝʨʠʜʠʦʥʘʣʴʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 

ʦʢʦʣʦ 3,5 ʢʤ. ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʫʨʘʥʘ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʦʪ 0,1 ʜʦ 0,72 %. ɺ ʝʜʠʥʠʯʥʳʭ ʧʨʦʙʘʭ ʩʦʜʝʨʞʘʥʠʝ 

ʫʨʘʥʘ ʙʦʣʝʝ 3000 ʛ/ʪ. 




