
 

ʊʆʐʂɽʅʊ ɼɸɺʃɸʊ ʊɽʍʅʀʂɸ ʋʅʀɺɽʈʉʀʊɽʊʀ 

 ʋɿʋʈʀɼɸɻʀ ʀʃʄʀʁ ɼɸʈɸɾɸʃɸʈ ɹɽʈʋɺʏʀ׳

DSc.03/30.12.2019.ʊ.03.04 ʈɸפɸʄʃʀ ʀʃʄʀʁ ʂɽʅɻɸʐ 
 

ʊʆʐʂɽʅʊ ɼɸɺʃɸʊ ʊɽʍʅʀʂɸ ʋʅʀɺɽʈʉʀʊɽʊʀ 

 

 

 

 

 

 

 
ɹɽɻɸʊʆɺ ɾɸʍʆʅɻʀʈ ʄʋʍɸʄʄɸɼɾʆʅʆɺʀʏ 

 

 
ʃɽɻʀʈʃɸʅɻɸʅ ɸʉɹʆɹʉʆɿʃʀʂ ʇɶʃɸʊʃɸʈʀʅʀ ʇɸʉʊ 

ʊɽʄʇɽʈɸʊʋʈɸɼɸ ʅʀʊʈʆʎɽʄɽʅʊɸʎʀʗʃɸʐʅʀʅɻ 

ʂʆʄɹʀʅɸʎʀʗʃɸʐɻɸʅ ʊɽʍʅʆʃʆɻʀʗʉʀʅʀ ʀʐʃɸɹ ʏʀפʀʐ 

 

 
05.02.01. - ʄʘʰʠʥʘʩʦʟʣʠʢʜʘ ʤʘʪʝʨʠʘʣʰʫʥʦʩʣʠʢ. פʫʡʤʘʯʠʣʠʢ. 

ʄʝʪʘʣʣʘʨʛʘ ʪʝʨʤʠʢ ʚʘ ʙʦʩʠʤ ʦʩʪʠʜʘ ʠʰʣʦʚ ʙʝʨʠʰ. פʦʨʘ, ʨʘʥʛʣʠ ʚʘ 

ʥʦʸʙ ʤʝʪʘʣʣʘʨ ʤʝʪʘʣʣʫʨʛʠʷʩʠ (פʫʡʤʘʯʠʣʠʢ ʚʘ ʤʝʪʘʣʣʘʨʛʘ ʠʰʣʦʚ 

ʙʝʨʠʰ ʡ˄ʥʘʣʠʰʠ) 

 

 
ʊɽʍʅʀʂɸ ʌɸʅʃɸʈʀ ɹɶʁʀʏɸ ʌɸʃʉɸʌɸ ɼʆʂʊʆʈʀ 

(PhD) ɼʀʉʉɽʈʊɸʎʀʗʉʀ ɸɺʊʆʈɽʌɽʈɸʊʀ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʊʘʰʢʝʥʪ - 2020 



2 

 

ʋɼʂ 669.15.621 

 

ʊʝʭʥʠʢʘ ʬʘʥʣʘʨʠ ʙ˄ʡʠʯʘ ʬʘʣʩʘʬʘ ʜʦʢʪʦʨʠ (PhD)ʜʠʩʩʝʨʪʘʮʠʷʩʠ 

ʘʚʪʦʨʝʬʝʨʘʪʠ ʤʫʥʜʘʨʠʞʘʩʠ 

ʆʛʣʘʚʣʝʥʠʝ ʘʚʪʦʨʝʬʝʨʘʪʘ ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʢʪʦʨʘ ʬʠʣʦʩʦʬʠʠ (PhD) ʧʦ 

ʪʝʭʥʠʯʝʩʢʠʤ ʥʘʫʢʘʤ 

Content of the abstract of dissertation of doctor of philosophy (PhD) on 

technical sciences 

 

 

 
 

ɹʝʛʘʪʦʚ ɾʘʭʦʥʛʠʨ ʄʫʭʘʤʤʘʜʞʦʥʦʚʠʯ 

ʃʝʛʠʨʣʘʥʛʘʥ    ʘʩʙʦʙʩʦʟʣʠʢ  ʧ˄ʣʘʪʣʘʨʠʥʠ ʧʘʩʪ ʪʝʤʧʝʨʘʪʫʨʘʜʘ 

ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰʥʠʥʛ ʢʦʤʙʠʥʘʮʠʷʣʘʰʛʘʥ  ʪʝʭʥʦʣʦʛʠʷʩʠʥʠ  ʠʰʣʘʙ 

ʯʠץʠʰ ....................................................................................................................... 3 

ɹʝʛʘʪʦʚ ɾʘʭʦʥʛʠʨ ʄʫʭʘʤʤʘʜʞʦʥʦʚʠʯ 

ʈʘʟʨʘʙʦʪʢʘ       ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ          ʪʝʭʥʦʣʦʛʠʠ      ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ 

ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ  ʣʝʛʠʨʦʚʘʥʥʳʭ   ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʪʘʣʝʡ ééééé... 22  

Begatov Jakhongir Mukhammadzhonovich 

Development of the combined technology of low-temperature nitrocement 

centration of alloyed instrumental steels ................................................................. 40 

ʕʲʣʦʥ ץʠʣʠʥʛʘʥ ʠʰʣʘʨ ʨ˄ʡ״ʘʪʠ 

ʉʧʠʩʦʢ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʙʦʪ 

List of published works ........................................................................................... 44 



3  

ʊʆʐʂɽʅʊ ɼɸɺʃɸʊ ʊɽʍʅʀʂɸ ʋʅʀɺɽʈʉʀʊɽʊʀ ׳ʋɿʋʈʀɼɸɻʀ 

ʀʃʄʀʁ ɼɸʈɸɾɸʃɸʈ ɹɽʈʋɺʏʀ DSc.03/30.12.2019.ʊ.03.04 

ʈɸפɸʄʃʀ ʀʃʄʀʁ ʂɽʅɻɸʐ 
 

ʊʆʐʂɽʅʊ ɼɸɺʃɸʊ ʊɽʍʅʀʂɸ ʋʅʀɺɽʈʉʀʊɽʊʀ 

 

 

 

 

 

 

 

 
ɹɽɻɸʊʆɺ ɾɸʍʆʅɻʀʈ ʄʋʍɸʄʄɸɼɾʆʅʆɺʀʏ 

 

 
ʃɽɻʀʈʃɸʅɻɸʅ ɸʉɹʆɹʉʆɿʃʀʂ ʇɶʃɸʊʃɸʈʀʅʀ ʇɸʉʊ 

ʊɽʄʇɽʈɸʊʋʈɸɼɸ ʅʀʊʈʆʎɽʄɽʅʊɸʎʀʗʃɸʐʅʀʅɻ 

ʂʆʄɹʀʅɸʎʀʗʃɸʐɻɸʅ ʊɽʍʅʆʃʆɻʀʗʉʀʅʀ ʀʐʃɸɹ ʏʀפʀʐ 

 

 
05.02.01. - ʄʘʰʠʥʘʩʦʟʣʠʢʜʘ ʤʘʪʝʨʠʘʣʰʫʥʦʩʣʠʢ. פʫʡʤʘʯʠʣʠʢ. 

ʄʝʪʘʣʣʘʨʛʘ ʪʝʨʤʠʢ ʚʘ ʙʦʩʠʤ ʦʩʪʠʜʘ ʠʰʣʦʚ ʙʝʨʠʰ. פʦʨʘ, ʨʘʥʛʣʠ ʚʘ ʥʦʸʙ 

ʤʝʪʘʣʣʘʨ ʤʝʪʘʣʣʫʨʛʠʷʩʠ (פʫʡʤʘʯʠʣʠʢ ʚʘ ʤʝʪʘʣʣʘʨʛʘ ʠʰʣʦʚ ʙʝʨʠʰ 

ʡ˄ʥʘʣʠʰʠ) 

 

 
ʊɽʍʅʀʂɸ ʌɸʅʃɸʈʀ ɹɶʁʀʏɸ ʌɸʃʉɸʌɸ ɼʆʂʊʆʈʀ (PhD) 

ɼʀʉʉɽʈʊɸʎʀʗʉʀ ɸɺʊʆʈɽʌɽʈɸʊʀ 

 

 

 

 

 

 

 

 

 

 

 

ʊʦʰʢʝʥʪ 2020 



4 

 



5  

ʂʀʈʀʐ (ʬʘʣʩʘʬʘ ʜʦʢʪʦʨʠ (PhD) ʜʠʩʩʝʨʪʘʮʠʷʩʠ ʘʥʥʦʪʘʮʠʷʩʠ) 

 

ɼʠʩʩʝʨʪʘʮʠʷ ʤʘʚʟʫʩʠʥʠʥʛ ʜʦʣʟʘʨʙʣʠʛʠ ʚʘ ʟʘʨʫʨʘʪʠ. ɾʘ״ʦʥʜʘ 

ʤʘʰʠʥʘʩʦʟʣʠʢ ʩʘʥʦʘʪʠ ʤʘ״ʩʫʣʦʪʠ ʩʠʬʘʪʠʥʠ ʷʭʰʠʣʘʰ ʚʘ ʤʝ״ʥʘʪ 

ʫʥʫʤʜʦʨʣʠʛʠʥʠ ʦʰʠʨʠʰ ״ʠʩʦʙʠʛʘ ʠʰʣʘʙ ʯʠץʘʨʠʰʥʠ ʠʥʪʝʥʩʠʚʣʘʪhʠʨʠʰ 

ʞʘʨʘʸʥʠʥʠʥʛ ʶʟ ʙʝʨʠʰʠ ʘʣʦ״ʠʜʘ ʘ״ʘʤʠʷʪ ʢʘʩʙ ʵʪʤʦץʜʘ. ʐʫ ʙʠʣʘʥ ʙʠʨʛʘ 

ʘʩʙʦʙʣʘʨʥʠ ʠʰʣʘʙ ʯʠץʘʨʠʰʜʘ ʤʝʪʘʣʣ ʩʠʨʪץʠ ץʘʪʣʘʤʠʥʠʥʛ ʝʡʠʣʠʰʛʘ 

ʙʘʨʜʦʰʣʠʣʠʛʠʥʠ ʦʰʠʨʠʰ ʤʫ״ʠʤ ʚʘʟʠʬʘʣʘʨʜʘʥ ʙʠʨʠ ״ʠʩʦʙʣʘʥʘʜʠ. ɹʫ ʙʦʨʘʜʘ 

ʜʫʥʸʥʠʥʛ ץʘʪʦʨ ʤʘʤʣʘʢʘʪʣʘʨʠʜʘ, ʞʫʤʣʘʜʘʥ ʩʘʥʦʘʪʠ ʨʠʚʦʞʣʘʥʛʘʥ ɹʫʶʢ 

ɹʨʠʪʘʥʠʷ, ʗʧʦʥʠʷ, ɻʝʨʤʘʥʠʷ, ʈʦʩʩʠʷ ʢʘʙʠ ʜʘʚʣʘʪʣʘʨʜʘ ʤʘʰʠʥʘ ʜʝʪʘʣʣʘʨʠ ʚʘ 

ʘʩʙʦʙʣʘʨʠʥʠ ʠʰʣʘʙ ʯʠץʘʨʠʰ ʙ˄ʡʠʯʘ ʷʥʛʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ״ʘʤʜʘ ʨʝʩʫʨʩ 

ʪʝʞʘʡʜʠʛʘʥ ʫʩʫʣʣʘʨʠʥʠ ʷʨʘʪʠʰ ʚʘ ʪʘʪʙʠץ ʵʪʠʰ ʠʰʣʘʨʠ ʶץʦʨʠ ʩʫʨʘʪʣʘʨʜʘ 

ʘʤʘʣʛʘ ʦʰʠʨʠʣʤʦץʜʘ ʚʘ ʙʫʣʘʨʛʘ ʘʣʦ״ʠʜʘ ʵʲʪʠʙʦʨ ץʘʨʘʪʠʣʤʦץʜʘ. 

ɾʘ״ʦʥʜʘ ʪʫʨʣʠ ʤʘץʩʘʜʣʘʨ ʫʯʫʥ ʤ˄ʣʞʘʣʣʘʥʛʘʥ ʘʩʙʦʙʣʘʨ ʠʰʣʘʙ 

ʯʠץʘʨʠʰʜʘ ʢʠʤʸʚʠʡ-ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰ ʞʘʨʘʸʥʣʘʨʠ ʸʨʜʘʤʠʜʘ ʩʠʨʪץʠ 

 ʦʪ ʠʰʣʘʨʠץʠץʘʪʣʘʤʥʠ ʧʫʭʪʘʣʘʰ ʫʩʫʣʣʘʨʠ ʙ˄ʡʠʯʘ ʢʝʥʛ ʢ˄ʣʘʤʜʘ ʠʣʤʠʡ-ʪʘʜץ

ʦʣʠʙ ʙʦʨʠʣʤʦץʜʘ. ʋʰʙʫ ʡ˄ʥʘʣʠʰʜʘ, ʞʫʤʣʘʜʘʥ ʤʘʰʠʥʘʩʦʟʣʠʢʜʘ ʢʠʤʸʚʠʡ- 

ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰ ʞʘʨʘʸʥʣʘʨʠʥʠʥʛ ʢʝʥʛ ץ˄ʣʣʘʰ, ʤʘʰʠʥʘ ʜʝʪʘʣʣʘʨʠ ʚʘ 

ʘʩʙʦʙʣʘʨʥʠʥʛ ʩʠʨʪץʠ ץʘʪʣʘʤʠʥʠ ʧʫʭʪʘʣʘʰʛʘ ץʘʨʘʛʘʥʜʘ ʵʥʝʨʛʠʷ ״ʘʞʤʠ ʢʠʯʠʢ 

ʙ˄ʣʛʘʥ ʨʝʩʫʨʩ ʪʝʞʘʡʜʠʛʘʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʥʠ ץ˄ʣʣʘʰ ʤʫ״ʠʤ ʘ״ʘʤʠʷʪ ʢʘʩʙ 

ʵʪʤʦץʜʘ. ʐʫ ʙʠʣʘʥ ʙʠʨʛʘ, ʘʩʙʦʙʩʦʟʣʠʢ ʤʘʪʝʨʠʘʣʣʘʨʠʥʠ ʧʫʭʪʘʣʘʰʜʘ ʢʠʤʸʚʠʡ-

ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰʥʠʥʛ ʫʥʠʚʝʨʩʘʣ ʫʩʫʣʠʥʠ ʠʰʣʘʙ ʯʠץʠʰ ʟʘʨʫʨ 

 .ʠʩʦʙʣʘʥʘʜʠ״

ʈʝʩʧʫʙʣʠʢʘʤʠʟʜʘ ʤʝʪʘʣʣʫʨʛʠʷ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʠʰʣʘʙ ʯʠץʘʨʠʰ, 

ʞʫʤʣʘʜʘʥ, ʩʘʥʦʘʪ ʚʘ ʭ˄ʞʘʣʠʢ ץʫʨʠʣʠʰʠʜʘ ʠʰʣʘʪʠʣʘʜʠʛʘʥ ʧ˄ʣʘʪ ʚʘ ʘʣʶʤʠ- 

ʥʠʡʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ ʧʨʦʬʠʣ ɹʚʘ ʣʠʩʪ ʧʨʦʢʘʪʣʘʰ ʠʰʣʘʙ ʯʠץʘʨʠʰʥʠʥʛ ʞʘʜʘʣ 

ʩʫʨʲʘʪʣʘʨ ʙʠʣʘʥ ʨʠʚʦʞʣʘʥʠʰʠ ʡ˄ʣʛʘ ץ˄ʡʠʣʛʘʥ ʙ˄ʣʠʙ, ʘʩʙʦʙʩʦʟʣʠʢ 

ʧ˄ʣʘʪʣʘʨʠʜʘʥ ʧʨʦʢʘʪʣʘʰ ʩʪʘʥʠ ʚʘʣʣʘʨʠ, ʪʫʨʣʠ ʭʠʣ ʧʨʝʩʩ ï ץʦʣʠʧʣʘʨ ʚʘ 

ʰʪʘʤʧʣʘʨ, ʰʫʥʠʥʛʜʝʢ ʢʝʥʛ ʥʦʤʝʥʢʣʘʪʫʨʘʣʠ ʢʝʩʫʚʯʠ ʘʩʙʦʙʣʘʨ ʠʰʣʘʙ 

ʯʠץʘʨʠʰ  ʘʩʦʩʠʜʘ ʨʝʩʫʨʩ ʚʘ ʵʥʝʨʛʠʷ ʪʝʞʘʤʢʦʨʣʠʛʠʥʠ ʪʘʲʤʠʥʣʘʰ ʯʦʨʘ-

ʪʘʜʙʠʨʣʘʨʠ ʘʤʘʣʛʘ ʦʰʠʨʠʣʤʦץʜʘ. 2017-2021 ʡʠʣʣʘʨʜʘ ɶʟʙʝʢʠʩʪʦʥ 

ʈʝʩʧʫʙʣʠʢʘʩʠʥʠ ʷʥʘʜʘ ʨʠʚʦʞʣʘʥʪʠʨʠʰʠ ʙ˄ʡʠʯʘ ׳ʘʨʘʢʘʪʣʘʨ ʩʪʨʘʪʝʛʠʷʩʠʜʘ 

ʞʫʤʣʘʜʘʥ ç... ʤʘʢʨʦʠץʪʠʩʦʜʠʡ ʙʘʨץʘʨʦʨʣʠʢʥʠ ʤʫʩʪʘ״ʢʘʤʣʘʰ ʚʘ ʶץʦʨʠ 

ʠץʪʠʩʦʜʠʡ ˄ʩʠʰ ʩʫʨʲʘʪʣʘʨʠʥʠ ʩʘץʣʘʙ ץʦʣʠʰ, ʤʠʣʣʠʡ ʠץʪʠʩʦʜʠʸʪʥʠʥʛ 

ʨʘץʦʙʘʪʙʘʨʜʦʰʣʠʛʠʥʠ ʦʰʠʨʠʰ, ... ʠץʪʠʩʦʜʠʸʪʜʘ ʵʥʝʨʛʠʷ ʚʘ ʨʝʩʫʨʩʣʘʨ 

ʩʘʨʬʠʥʠ ʢʘʤʘʡʪʠʨʠʰ, ʠʰʣʘʙ ʯʠץʘʨʠʰʛʘ ʵʥʝʨʛʠʷ ʪʝʞʘʡʜʠʛʘʥ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʥʠ ʢʝʥʛ ʞʦʨʠʡ ʵʪʠʰè1 ʚʘʟʠʬʘʩʠ ʙʝʣʛʠʣʘʙ ʙʝʨʠʣʛʘʥ. 

ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ ʇʨʝʟʠʜʝʥʪʠʥʠʥʛ 2017 ʡʠʣ 7 ʬʝʚʨʘʣʜʘʛʠ ʇʌ- 

4947-ʩʦʥʣʠ   ñɶʟʙʝʢʠʩʪʦʥ    ʈʝʩʧʫʙʣʠʢʘʩʠʥʠ    ʷʥʘʜʘ    ʨʠʚʦʞʣʘʥʪʠʨʠʰ 

ʙ˄ʡʠʯʘ ׳ʘʨʘʢʘʪʣʘʨ ʩʪʨʘʪʝʛʠʷʩʠ ʪ˄סʨʠʩʠʜʘòʛʠ ʌʘʨʤʦʥʠ, 2016 ʡʠʣ 26 

ʜʝʢʘʙʨʜʘʛʠ ʇ2698-פ-ʩʦʥ ñ2017-2019 ʡʠʣʣʘʨʜʘ ʪʘʡʸʨ ʤʘ״ʩʫʣʦʪ ʪʫʨʣʘʨ, 

ʙʫʪʣʦʚʯʠ  ʙʫʶʤʣʘʨ  ʚʘ  ʤʘʪʝʨʠʘʣʣʘʨ ʠʰʣʘʙ ʯʠץʘʨʠʰʥʠ ʤʘ״ʘʣʣʠʡʣʘʰʪʠʨʠʰ 
 

1ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ ʇʨʝʟʠʜʝʥʪʠʥʠʥʛ 2017 ʡʠʣ 7 ʬʝʚʨʘʣʜʘʛʠ ʇʌ-4947-ʩʦʥʣʠ çɶʟʙʝʢʠʩʪʦʥ 

ʈʝʩʧʫʙʣʠʢʘʩʠʥʠ ʷʥʘʜʘ ʨʠʚʦʞʣʘʥʪʠʨʠʰ ʙ˄ʡʠʯʘ ״ʘʨʘʢʘʪʣʘʨ ʩʪʨʘʪʝʛʠʷʩʠ ʪ˄סʨʠʩʠʜʘèʛʠ ʌʘʨʤʦʥʠ 
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ʠʩʪʠץʙʦʣʣʠ ʣʦʡʠ״ʘʣʘʨʠʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰʥʠ ʜʘʚʦʤ ʵʪʪʠʨʠʰ ʯʦʨʘï 

ʪʘʜʙʠʨʣʘʨʠ ʪ˄סʨʠʩʠʜʘòʛʠ פʘʨʦʨʠ, ״ʘʤʜʘ ʤʘʟʢʫʨ ʬʘʦʣʠʷʪʛʘ ʪʝʛʠʰʣʠ ʙʦʰץʘ 

ʤʝ̡y ʨʠʡ-״ʫץʫץʠʡ ״ʫʞʞʘʪʣʘʨʜʘ ʙʝʣʛʠʣʘʥʛʘʥ ʚʘʟʠʬʘʣʘʨʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰʛʘ 

ʫʰʙʫ ʜʠʩʩʝʨʪʘʮʠʷ ʪʘʜץʠץʦʪʠ ʤʫʘʡʷʥ ʜʘʨʘʞʘʜʘ ʭʠʟʤʘʪ ץʠʣʘʜʠ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʈʝʩʧʫʙʣʠʢʘ ʬʘʥ ʚʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ ʨʠʚʦʞʣʘʥʠʰʠ- 

ʥʠʥʛ ʫʩʪʫʚʦʨ ʡ˄ʥʘʣʠʰʣʘʨʠʛʘ ʤʦʩʣʠʛʠ. ʄʘʟʢʫʨ ʪʘʜץʠץʦʪ ʈʝʩʧʫʙʣʠʢʘ ʬʘʥ 
ʚʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʨʠʚʦʞʣʘʥʠʰʠʥʠʥʛ II. çʕʥʝʨʛʝʪʠʢʘ, ʵʥʝʨʛʠʷ ʚʘ 
ʨʝʩʫʨʩʪʝʞʘʤʢʦʨʣʠʢè ʫʩʪʫʚʦʨ ʡ˄ʥʘʣʠʰʠ ʜʦʠʨʘʩʠʜʘ ʙʘʞʘʨʠʣʛʘʥ. 

ʄʫʘʤʤʦʥʠʥʛ ˄ʨʛʘʥʠʣʛʘʥʣʠʢ ʜʘʨʘʞʘʩʠ. ɼʫʥʸ ʪʘʞʨʠʙʘʩʠʜʘ 

ʘʩʙʦʙʩʦʟʣʠʢ ʧ˄ʣʘʪʣʘʨʠ ʫʯʫʥ ʢʠʤʸʚʠʡ-ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʠʥʠ ʠʰʣʘʙ ʯʠץʠʰ ʚʘ ʙʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰ ʫʯʫʥ 

ʧʫʭʪʘʣʘʰʥʠʥʛ ץʘʪʦʨ ʫʩʫʣʣʘʨʠ ʷʨʘʪʠʣʛʘʥ, ʞʫʤʣʘʜʘʥ ʘʩʙʦʙʩʦʟʣʠʢ ʧ˄ʣʘʪʣʘʨʠʥʠ 

ʧʫʭʪʘʣʘʰʥʠʥʛ ʵʥʝʨʛʠʷ ʩʘʨʬʠʥʠ ʢʘʤʘʡʪʠʨʘʜʠʛʘʥ ʪʫʨʣʠ ʫʩʫʣʣʘʨʠ 

ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ. ɼʫʥʸʥʠʥʛ ʝʪʘʢʯʠ ʦʣʠʤʣʘʨʠ, ʞʫʤʣʘʜʘʥ ʂ. ɼʞʝʢ, ʀ. 

ʀʚʝʥʩʦʥ (ɸʥʛʣʠʷ), ʈ. ɻʦʬʤʘʥ (ɻʝʨʤʘʥʠʷ)ʣʘʨ ʩʠʨʪץʠ ץʘʪʣʘʤ ʪʘʨʢʠʙʠ 

ʢʘʨʙʦʥʠʪʨʠʪ ʬʘʟʘʣʘʨʠʥʠʥʛ ʩʠʨʪʠʜʘʛʠ ʤʠʢʨʦץʘʪʪʠץʣʠʢʢʘ ʪʘʲʩʠʨʠ 

 ʦʥʫʥʠʷʪʠʥʠ ʷʨʘʪʛʘʥʣʘʨ. ʗʧʦʥʠʷ ʦʣʠʤʣʘʨʠ ʉ.ʊʘʢʘʭʘʰʠ ʚʘ ʍ.ʄʫʨʘʥʘʢʘʣʘʨץ

ʪʦʤʦʥʠʜʘʥ ʜʚʠʛʘʪʝʣ ɹʜʝʪʘʣʣʘʨʠ ʚʘ ʫʟʘʪʤʘʣʘʨ ץʫʪʠʣʘʨʠʥʠ ʧʫʭʪʘʣʘʰ ʫʯʫʥ 570 

Üʉ ״ʘʨʦʨʘʪʜʘ 50% ʘʤʤʠʘʢ ʚʘ  50% ʵʥʜʦʛʘʟ ʪʘʨʢʠʙʣʠ ʘʨʘʣʘʰʤʘ ʸʨʜʘʤʠʜʘ 

ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰ ʫʩʫʣʠ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ. ñɼʝʛʫʩʩʘò (ʌʈɻ) ʬʠʨʤʘʩʠ 

ʪʘʜץʠץʦʪʯʠʩʠ ʆʪʪʦ ʃʠʙʢʥʝʭʪʦʤ ʪʦʤʦʥʠʜʘʥ ʵʥʜʦʛʘʟ ʚʘ ʪʘʙʠʠʡ ʛʘʟ 

ʘʨʘʣʘʰʤʘʩʠʜʘ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰ ʪʝʭʥʦʣʦʛʠʷʩʠ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ. 

ʄɼ׳ʥʠʥʛ  ʝʪʘʢʯʠ ʦʣʠʤʣʘʨʠ, ʞʫʤʣʘʜʘʥ ʈʦʩʩʠʷ ʦʣʠʤʣʘʨʠ ʖ. ʄ. ʃʘʭʪʠʥ 

ʚʘ ʗ.ɼ. ʂʦʛʘʥ ʪʫʨʣʠ ʤʫ״ʠʪʣʘʨʜʘ ʧ˄ʣʘʪʥʠ ʘʟʦʪʣʘʰ ʪʝʭʥʦʣʦʛʠʢ ʨʝʞʠʤʣʘʨʠʥʠ 

ʠʰʣʘʙ ʯʠץʠʰʛʘʥ. ɼ.ɸ. ʇʨʦʢʦʰʢʠʥ ʪʦʤʦʥʠʜʘʥ ʪʝʟʢʝʩʘʨ ʧ˄ʣʘʪʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ 

ʘʩʙʦʙʣʘʨ ʫʯʫʥ ʢʘʨʙʦʥʠʪʨʘʮʠʷ ʞʘʨʘʸʥʠ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ. ʈʦʩʩʠʷ ʦʣʠʤʣʘʨʠ 

ɽ.ɸ. ɻʶʣʠʭʘʥʜʘʥʦʚ, ɺ. ʅ.ɻʘʜʠʣʦʚ ʚʘ ʙʦʰץʘʣʘʨ ʪʦʤʦʥʠʜʘʥ ʤʘʰʠʥʘ 

ʜʝʪʘʣʣʘʨʠʥʠ ʮʠʘʥʣʘʰʜʘʥ ʢʝʡʠʥ ʢʦʥʩʪʨʫʢʮʠʦʥ ʧ˄ʣʘʪʣʘʨ ʩʪʨʫʢʪʫʨʘʩʠʥʠ 

ʧʫʭʪʘʣʘʰ ʚʘ ʫʣʘʨʥʠ ʶץʦʨʠ ״ʘʨʦʨʘʪʜʘ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰ ʪʝʭʥʦʣʦʛʠʷʩʠʥʠ 

ʠʰʣʘʙ ʯʠץʠʰ ʘʩʦʩʠʜʘ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰ ʨʝʞʠʤʣʘʨʠʥʠ ʠʰʣʘʙ ʯʠץʠʰʛʘʥ. 

ɸ.ʄ. ɻʫʨʴʝʚ ʨʘ״ʙʘʨʣʠʛʠʜʘʛʠ ʛʫʨʫ״ ʢʠʤʸʚʠʡ-ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰ ʸʨʜʘʤʠʜʘ 

 ʦʣʜʘ״ ץʭ˄ʞʘʣʠʛʠ ʪʝʭʥʠʢʘʩʠ ʜʝʪʘʣʣʘʨʠʥʠ ʧʫʭʪʘʣʘʰ ʚʘ ʠʩʩʠ ץʠʰʣʦץ

ʠʰʣʘʡʜʠʛʘʥ ʰʪʘʤʧʣʘʰ ʘʩʙʦʙʣʘʨʠʥʠ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰ ʫʩʫʣʠʜʘ ʵʨʠʪʠʙ 

 ʠʣʛʘʥ. ɶʟʙʝʢʠʩʪʦʥ ʦʣʠʤʣʘʨʠץʦʧʣʘʰ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ ʠʰʣʘʙ ʯʠץ

ʄ.ʊ.ʄʠʭʘʡʣʦʚ, ɸ.ɸ.ʄʫʭʘʤʝʜʦʚ ʚʘ ɺ.ɺ. ʏʝʢʫʨʦʚ ʪʦʤʦʥʠʜʘʥ  ˄ʟʘʨʦ 

ʢʦʥʪʘʢʪʜʘʛʠ ʶʟʘʣʘʨʜʘ ʠʰץʘʣʘʥʠʰ ʢʦʵʬʬʠʮʠʝʥʪʠʥʠ ʢʘʤʘʡʪʠʨʠʰ ʤʘץʩʘʜʠʜʘ 

      ʘʣʘʥʠʰ ʶʟʘʣʘʨʠ ʫʯʫʥץʠʪʣʘʨ, ʢʦʥʩʪʨʫʢʮʠʦʥ ʧ˄ʣʘʪʣʘʨʜʘ ʠʰ״ʤʫ ץʘʪʪʠץ

ʩʫʣʴʬʠʜʣʘʰ   ʪʝʭʥʦʣʦʛʠʷʩʠ   ʠʰʣʘʙ   ʯʠץʠʣʛʘʥ.   ɹ. פ. ʊʠʣʘʙʦʚ, ɼ. ʄ. ɹʝʨʜʠʝʚ 

ʚʘ ʙʦʰץʘʣʘʨ ʵʢʩʪʨʝʤʘʣ ״ʘʨʦʨʘʪʜʘ ʪʦʙʣʘʰ ״ʘʤʜʘ ʠʢʢʠ ʤʘʨʪʘ ʬʘʟʘʣʠ ץʘʡʪʘ 

ʢʨʠʩʪʘʣʣʘʥʠʰ ʫʩʫʣʠ ʙʠʣʘʥ ʝʡʠʣʠʰʛʘ ʙʘʨʜʦʰʣʠʣʠʢʥʠ ʪʘʲʤʠʥʣʘʡʜʠʛʘʥ 

ʥʦʘʥʲʘʥʘʚʠʡ ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰ ʫʩʫʣʠʥʠ ʠʰʣʘʙ ʯʠץʠʰʛʘʥ.  

ʂʠʤʸʚʠʡ-ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰ ʫʩʫʣʣʘʨʠʥʠ ץ˄ʣʣʘʰ ʙ˄ʡʠʯʘ ʢ˄ʧʣʘʙ 

ʠʟʣʘʥʠʰʣʘʨ ʦʣʠʙ ʙʦʨʠʣʠʰʠʛʘ ץʘʨʘʤʘʡ, ץʘʪʦʨ ״ʘʣ ץʠʣʠʥʤʘʛʘʥ ʪʝʭʥʦʣʦʛʠʢ 

ʤʫʘʤʤʦʣʘʨ ʤʘʚʞʫʜ. ɾʫʤʣʘʜʘʥ, ʤʝʪʘʣʣʘʨʥʠʥʛ ʶʟʘ ץʘʪʣʘʤʠʥʠ ʧʫʭʪʘʣʘʰ 

ʞʘʨʘʸʥʣʘʨʠʥʠʥʛ ʪʝʭʥʦʣʦʛʠʢ ʮʠʢʣʣʘʨʠʥʠ ʢʘʤʘʡʪʠʨʠʰ ʠʤʢʦʥʠʥʠ ʙʝʨʘʜʠʛʘʥ 

https://ru.wikipedia.org/wiki/%D0%9E%D1%82%D1%82%D0%BE_%D0%9B%D0%B8%D0%B1%D0%BA%D0%BD%D0%B5%D1%85%D1%82
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ʢʦʤʙʠʥʘʮʠʷʣʘʰʛʘʥ ʢʠʤʸʚʠʡ-ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰ ʫʩʫʣʣʘʨʠʥʠ ʷʨʘʪʠʰʜʘ 

ʝʡʠʣʠʰʛʘ ʯʠʜʘʤʣʠ ʩʪʨʫʢʪʫʨʘʣʘʨʥʠʥʛ ʰʘʢʣʣʘʥʠʰʠ ʤʘʩʘʣʘʣʘʨʠ ʝʪʘʨʣʠ 

ʜʘʨʘʞʘʜʘ ˄ʨʛʘʥʠʣʤʘʛʘʥ; ʙ˄ ʰʘʪʠʰʥʠʥʛ ʪʝʭʥʦʣʦʛʠʢ ʞʘʨʘʸʥʣʘʨʠ ʧ˄ʣʘʪʥʠ ʘʟʦʪ 

ʚʘ ʫʛʣʝʨʦʜ ʘʪʦʤʣʘʨʠ ʙʠʣʘʥ ʶʟʘʩʠʥʠ ʪ˄ʡʠʥʪʠʨʠʰ ʞʘʨʘʸʥʣʘʨʠ ʦʨץʘʣʠ ˄ʟʘʨʦ 

ʙʠʨʛʘʣʠʢʜʘ ʘʤʘʣʛʘ ʦʰʠʨʠʣʠʰʠ ʥʘʪʠʞʘʩʠʜʘ ʝʡʠʣʠʰʛʘ ʯʠʜʘʤʣʠ 

ʩʪʨʫʢʪʫʨʘʣʘʨʥʠ ʰʘʢʣʣʘʥʪʠʨʠʰ ʤʘʩʘʣʘʣʘʨʠ ʠʰʣʘʙ ʯʠץʠʣʤʘʛʘʥ; ʢʠʤyʚʠʡ-

ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰ ʫʩʫʣʣʘʨʠ    ʸʨʜʘʤʠʜʘ    ʧʫʭʪʘʣʘʰʥʠʥʛ ʪʝʭʥʦʣʦʛʠʢ 

ʮʠʢʣʠʥʠ ʢʘʤʘʡʪʠʨʘʜʠʛʘʥ, ʩʪʘʥʜʘʨʪ ʞʠ״ʦʟʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʰ, ʤʘ״ʘʣʣʠʡ ʭʦʤ 

ʘʰʸʣʘʨ ʘʩʦʩʠʜʘʛʠ ʪ˄ʡʠʥʪʠʨʠʰ ʤʫ״ʠʪʠʥʠ ʪʘʡʸʨʣʘʰ ʤʘʩʘʣʘʣʘʨʠ ʝʪʘʨʣʠʯʘ 

˄ʨʛʘʥʠʣʤʘʛʘʥ. ʖץʦʨʠʜʘ ʢʝʣʪʠʨʠʣʛʘʥ ʤʫʘʤʤʦʣʘʨ ʝʯʠʤʠʥʠ ʪʦʧʠʰ ʫʯʫʥ 

ʢʦʤʙʠʥʘʮʠʷʣʘʰʛʘʥ ʢʠʤʸʚʠʡ-ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰ ʫʩʫʣʣʘʨʠ ʨʝʞʠʤʣʘʨʠʥʠʥʛ 

ʘʩʙʦʙʩʦʟʣʠʢ ʧ˄ʣʘʪʣʘʨʠʥʠʥʛ ʩʪʨʫʢʪʫʨʘ ״ʦʩʠʣ ʙ˄ʣʠʰ ʞʘʨʘʸʥʣʘʨʠʛʘ ʪʘʲʩʠʨʠ 

ʙ˄ʡʠʯʘ ʪʘʜץʠץʦʪʣʘʨ ˄ʪʢʘʟʠʰ ʟʘʨʫʨ. 

ʊʘʜץʠץʦʪʠʥʠʥʛ ʜʠʩʩʝʨʪʘʮʠʷ ʙʘʞʘʨʠʣʛʘʥ ʠʣʤʠʡ-ʪʘʜץʠץʦʪ 

ʤʫʘʩʩʘʩʘʩʠʥʠʥʛ ʠʣʤʠʡ-ʪʘʜץʠץʦʪ ʠʰʣʘʨʠ ʙʠʣʘʥ ˄ʟʘʨʦ ʙʦסʣʠץʣʠʛʠ. 

ɼʠʩʩʝʨʪʘʮʠʷ ʪʘʜץʠץʦʪʠ ʊʦʰʢʝʥʪ ʜʘʚʣʘʪ ʪʝʭʥʠʢʘ ʫʥʠʚʝʨʩʠʪʝʪʠʜʘ ʠʣʤʠʡ- 

ʪʘʜץʠץʦʪ ʠʰʣʘʨʠ ʨʝʞʘʣʘʨʠʛʘ ʙʠʥʦʘʥ ʆʊ-ɸ3-30-ʩʦʥʣʠ çɸʩʙʦʙʩʦʟʣʠʢ ʩʦ״ʘʩʠ 

ʫʯʫʥ ʤʝʪʘʣʣ ץʘʪʣʘʤʣʠ ʢʦʤʧʦʟʠʮʠʷʣʘʨʥʠ ʦʣʠʰ ʪʝʭʥʦʣʦʛʠʢ ʞʘʨʘʸʥʠʥʠ ʠʰʣʘʙ 

ʯʠץʠʰè ʤʘʚʟʫʩʠʜʘʛʠ ʣʦʡʠ״ʘ ʜʦʠʨʘʩʠʜʘ ʙʘʞʘʨʠʣʜʠ (2017-2018 ʡʡ). 

ʊʘʜץʠץʦʪʥʠʥʛ ʤʘץʩʘʜʠ ʘʩʙʦʙʩʦʟʣʠʢ ʧ˄ʣʘʪʣʘʨʠʥʠ ʶץʦʨʠ ʜʘʨʘʞʘʜʘ 

ʝʡʠʣʠʰʛʘ ʙʘʨʜʦʰʣʠʣʠʛʠʥʠ ʪʘʲʤʠʥʣʘʡʜʠʛʘʥ ʙ˄ʰʘʪʠʰ ʚʘ ʶʟʘ ץʘʪʣʘʤʠʥʠ 

ʘʟʦʪ ʚʘ ʫʛʣʝʨʦʜ ʘʪʦʤʣʘʨʠ ʙʠʣʘʥ ʪ˄ʡʠʥʪʠʨʠʰ ʞʘʨʘʸʥʣʘʨʠʥʠ ˄ʟʘʨʦ ʙʠʨʛʘʣʠʢʜʘ 

˄ʪʢʘʟʠʰ ʠʤʢʦʥʠʥʠ ʙʝʨʘʜʠʛʘʥ ʧʘʩʪ ״ʘʨʦʨʘʪʣʠ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰʥʠʥʛ 

ʢʦʤʙʠʥʘʮʠʷʣʘʰʛʘʥ ʪʝʭʥʦʣʦʛʠʢ ʞʘʨʘʸʥʠʥʠ ʠʰʣʘʙ ʯʠץʠʰʜʘʥ ʠʙʦʨʘʪ.   

ʊʘʜץʠץʦʪ ʚʘʟʠʬʘʣʘʨʠ.   ʂʨʠʩʪʘʣʣ ʪʫʟʠʣʠʰʠʜʘʛʠ ʥʫץʩʦʥʣʘʨʥʠʥʛ 

ʤʘʢʩʠʤʘʣ   ʜʘʨʘʞʘʩʠʛʘ  ʵʨʠʰʠʰ ʤʘץʩʘʜʠʜʘ  ʘʩʙʦʙʩʦʟʣʠʢ ʧ˄ʣʘʪʣʘʨʠʥʠʥʛ ʘʥʠץ 

ʤʘʨʢʘʣʘʨʠ ʫʯʫʥ ʪʦʙʣʘʰʥʠʥʛ ״ʘʨʦʨʘʪ ʨʝʞʠʤʣʘʨʠʥʠ ʠʰʣʘʙ ʯʠץʠʰ; 
ʧʘʩʪ ״ʘʨʦʨʘʪʣʠ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰ ʫʯʫʥ ʤʘ״ʘʣʣʠʡ ʭʦʤ ʘʰʸ ʘʩʦʩʠʜʘ 

ʘʨʟʦʥ ʚʘ ʶץʦʨʠ ʬʘʦʣ ʢʘʨʙʶʨʠʟʘʪʦʨʥʠ ʘʥʠץʣʘʰ ʚʘ ʦʧʪʠʤʘʣ ʪʘʨʢʠʙʠʥʠ ʠʰʣʘʙ 

ʯʠץʠʰ; 

ʙ˄ ʰʘʪʠʰ ʚʘ ʧʘʩʪ ״ʘʨʦʨʘʪʣʠ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰ ʞʘʨʘʸʥʣʘʨʠʥʠʥʛ 

ʙʠʨʛʘʣʠʢʜʘʛʠ ʪʘʲʩʠʨʠʥʠ ʬʘʟʘ ʪʘʨʢʠʙʠ, ʩʪʨʫʢʪʫʨʘ ʚʘ ʜʠʬʬʫʟʠʷ ץʘʪʣʘʤʠʥʠʥʛ 

ʯʫץʫʨʣʠʛʠʛʘ ʪʘʲʩʠʨʠʥʠ ˄ʨʛʘʥʠʰ ʘʩʦʩʠʜʘ ʠʩʩʠץʣʠʢ ʨʝʞʠʤʠʥʠ ʠʰʣʘʙ ʯʠץʠʰ; 

ʢʠʤʸʚʠʡ-ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰʥʠʥʛ ʧʫʭʪʘʣʘʰ ʪʝʭʥʦʣʦʛʠʷʩʠʥʠ ʠʰʣʘʙ 

ʯʠץʠʰ; 

ʣʝʛʠʨʣʘʥʛʘʥ 4ʍʄʌʉ,4ʍ5ʄʌ1ʉ,ʍ12ʌ1,ʈ6ʄ5 ʤʘʨʢʘʣʠ ʧ˄ʣʘʪʣʘʨ ʫʯʫʥ 

ʧʘʩʪ ״ʘʨʦʨʘʪʣʠ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰʥʠʥʛ ʪʝʭʥʦʣʦʛʠʢ ʨʝʞʠʤʣʘʨʠʥʠ ʠʰʣʘʙ 

ʯʠץʠʰ;  

ʠh ʣʘʙ ʯʠץʠʣʛʘʥ ʧʘʩʪ ״ʘʨʦʨʘʪʣʠ  ʥʠʪʨʦʮʝʤʝʥʪʘʪʮʠʷʣʘʰ  ʨʝʞʠʤʣʘʨʠʥʠ 

ʪʘʜץʠץ   ץʠʣʠʥʘʸʪʛʘʥ ʧ˄ʣʘʪ  ʤʘʨʢʘʣʘʨʠʥʠʥʛ    ʠʩʩʠץץʘ ʙʘʨʜʦʰʣʠʣʠʛʠ ʚʘ 

ʟʘʨʙʠʡ ץʦʚʫʰץʦץʣʠʛʠʛʘ ʪʘʲʩʠʨʠʥʠ ʘʥʠץʣʘ ;h 

ʊʘʜץʠץʦʪʥʠʥʛ ʦʙʲʝʢʪʠ ʩʠʬʘʪʠʜʘ 4ʍʄʌʉ, 4ʍ5ʄʌ1ʉ, ʍ12ʌ1, ʈ6ʄ5 

ʤʘʨʢʘʣʠ ʘʩʙʦʙʩʦʟʣʠʢ ʧ˄ʣʘʪʣʘʨʠ ʦʣʠʥʛʘʥ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʧʨʝʜʤʝʪʠ ʩʠʬʘʪʠʜʘ ʧʘʩʪ ״ʘʨʦʨʘʪʣʠ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷ- 

ʣʘʰ ʪʝʭʥʦʣʦʛʠʢ ʞʘʨʘʸʥʠ, ʶץʦʨʠ ʜʘʨʘʞʘʜʘʛʠ ʢʨʠʩʪʘʣʣ ʪʫʟʠʣʠʰ ʥʫץʩʦʥʠʛʘ ʵʛʘ 

ʙ˄ʣʛʘʥ ʝʡʠʣʠʰʛʘ ʙʘʨʜʦ ʣhʠ ʩʪʨʫʢʪʫʨʘʣʘʨʥʠ ʦʣʠʰ, ʙ˄ʰʘʪʠʰ ʞʘʨʘʸʥʠʥʠ ʧʘʩʪ 
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 ʦʣʘʪʠʜʘʛʠ״ ʘʨʦʨʘʪʣʠ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰ ʞʘʨʘʸʥʠ ʙʠʣʘʥ ʙʠʨʛʘʣʠʢʜʘʛʠ״

ʢʘʨʙʦʥʠʪʨʠʜ ʬʘʟʘʣʘʨʥʠ ʦʣʠʰ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ ʦʣʠʥʛʘʥ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʫʩʫʣʣʘʨʠ. ɼʠʩʩʝʨʪʘʮʠʷʜʘ ʢʦʤʙʠʥʘʮʠʷʣʘʰʛʘʥ ʢʠʤʸʚʠʡ- 

ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰʜʘ ʩʪʨʫʢʪʫʨʘ ʚʘ ʬʘʟʘ ˄ʟʛʘʨʠʰʣʘʨʠʥʠ ˄ʨʛʘʥʠʰʜʘ  100  

ʜʘʥ 800 ʤʘʨʪʘʛʘʯʘ ʢʘʪʪʘʣʘʰʪʠʨʘʜʠʛʘʥ çʄʀʄ-8ʄè ʚʘ çʅʝʦʬʦʪ-21è ʨʫʩʫʤʣʠ 

ʤʝʪʘʣʣʦʛʨʘʬʠʢ ʤʠʢʨʦʩʢʦʧʣʘʨ, ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʘ ʪʘ״ʣʠʣʠʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰ 

ʫʯʫʥ ɼʨʦʥ-3.0 ʚʘ ɼʨʦʥ-3ʄ ץʫʨʠʣʤʘʣʘʨ, ʥʘʤʫʥʘʣʘʨ ʚʘ ʘʩʙʦʙʥʠʥʛ ץʘʪʪʠץʣʠʛʠ 

ʚʘ ʤʠʢʨʦץʘʪʪʠץʣʠʛʠʥʠ ʘʥʠץʣʘʰʜʘ ʊʂ-2 ʚʘ ʇʄʊ-3 ʫʩʢʫʥʘʣʘʨʠ ʚʘ ʫʣʘʨʥʠ 

 .ʣʣʘʰ ʫʩʫʣʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʣʛʘʥ˄ץ

ʊʘʜץʠץʦʪʥʠʥʛ ʠʣʤʠʡ ʷʥʛʠʣʠʛʠ ץʫʡʠʜʘʛʠʣʘʨʜʘʥ ʠʙʦʨʘʪ: 

ʢʠʤʸʚʠʡ-ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰʥʠʥʛ ʢʦʤʙʠʥʘʮʠʷʣʘʰʛʘʥ ʫʩʫʣʠʜʘ 

ʧʨʦʢʘʪʣʘʰ ʩʪʘʥʣʘʨʠ ʪʦʨʪʠʰʠʰ ʙʘʨʘʙʘʥʣʘʨʠʥʠʥʛ ʙʘʥʜʘʞʣʘʨʠ ʚʘ ʠʩʩʠ״ ץʦʣʜʘ 

ʧʨʝʩʩʣʘʰʜʘ ץ˄ʣʣʘʥʠʣʘʜʠʛʘʥ ʤʘʪʨʠʮʘ ʫʯʫʥ ʧʫʭʪʘʣʘʰ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ ʠʰʣʘʙ 

ʯʠץʠʣʛʘʥ; 

ʣʝʛʠʨʣʘʥʛʘʥ ʘʩʙʦʙʩʦʟʣʠʢ ʧ˄ʣʘʪʣʘʨʠ ʫʯʫʥ ʙ˄ ʰʘʪʠʰ ʚʘ 600-6200ʉ 

 ʘʨʦʨʘʪʣʠ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰ ʞʘʨʘʸʥʠ ʙʠʣʘʥ״ ʠʜʘʛʠ ʧʘʩʪסʘʨʦʨʘʪʣʘʨ ʦʨʘʣʠ״

ʙʠʨʛʘʣʠʢʜʘ ʠʩʩʠץʣʠʢ ʨʝʞʠʤʣʘʨʠ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ; 

60 % ʛʘʟ ץʫʨʫʤʠ ʚʘ 40 % ʢʘʨʙʘʤʠʜ ʘʩʦʩʠʜʘʛʠ ʤʘ״ʘʣʣʠʡ ʭʦʤ ʘʰʸ 

ʘʩʦʩʠʜʘʛʠ ʢʘʨʙʶʨʠʟʘʪʦʨ ʪʘʨʢʠʙʠ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ; 

ʣʝʛʠʨʣʘʥʛʘʥ ʘʩʙʦʙʩʦʟʣʠʢ ʧ˄ʣʘʪʣʘʨʠ ʫʯʫʥ ʧʘʩʪ ״ʘʨʦʨʘʪʣʠ 

ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰʥʠʥʛ ʢʦʤʙʠʥʘʮʠʷʣʘʰʛʘʥ ʪʝʭʥʦʣʦʛʠʷʩʠ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ; 

ʁץʦʨʠ ״ʘʨʦʨʘʪʣʠ ʪʦʙʣʘʰʥʠʥʛ ʣʝʛʠʨʣʘʥʛʘʥ ʘʩʙʦʙʩʦʟʣʠʢ ʧ˄ʣʘʪʣʘʨʠ 

ʢʨʠʩʪʘʣʣ ʪʫʟʠʣʠʰʠ ʥʫץʩʦʥʣʘʨʠʥʠʥʛ  ʰʘʢʣʣʘʥʠʰ ʞʘʨʘʸʥʠʛʘ ʪʘʲʩʠʨʠʥʠʥʛ 

ʩʭʝʤʘʩʠ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ;    

4ʍʄʌʉ ʚʘ 4ʍ5ʄʌ1ʉ ʤʘʨʢʘʣʠ ʧ˄ʣʘʪʣʘʨʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ ʠʩʩʠ״ ץʦʣʜʘ 

ʧʨʝʩʩʣʘʰ ʫʯʫʥ ץ˄ʣʣʘʥʠʣʘʜʠʛʘʥ ʤʘʪʨʠʮʘ ʫʯʫʥ  ʧʘʩʪ ״ʘʨʦʨʘʪʣʠ 

ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰʥʠʥʛ ʢʦʤʙʠʥʠʮʠʷʣʘʰʛʘʥ ʪʝʭʥʦʣʦʛʠʢ ʞʘʨʘʸʥʠ ʠʰʣʘʙ 

ʯʠץʠʣʛʘʥ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʘʤʘʣʠʡ ʥʘʪʠʞʘʣʘʨʠ ץʫʡʠʜʘʛʠʣʘʨʜʘʥ ʠʙʦʨʘʪ: 

ɸʣʶʤʠʥʠʡ ʧʨʦʬʠʣʣʘʨʠʥʠ ʠʩʩʠ״ ץʦʣʜʘ ʧʨʝʩʩʣʘʰ ʤʘʪʨʠʮʘʣʘʨʠ ʚʘ 

ʧʨʦʢʘʪʣʘʰ ʩʪʘʥʣʘʨʠ ʪʦʨʪʠʰʠʰ ʙʘʨʘʙʘʥʣʘʨʠ ʙʘʥʜʘʞʠʥʠʥʛ ʝʡʠʣʠʰʛʘ 

ʙʘʨʜʦʰʣʠʣʠʛʠʥʠ 1,5-2 ʤʘʨʪʘʛʘʯʘ ʦʰʠʨʠʰ ʪʝʭʥʦʣʦʛʠʷʩʠ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ ʚʘ 

ʘʩʦʩʣʘʥʛʘʥ; 

ʇʘʩʪ ״ʘʨʦʨʘʪʣʠ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰʥʠʥʛ ʢʦʤʙʠʥʘʮʠʷʣʘʰʛʘʥ ʫʩʫʣʠ 

ʸʨʜʘʤʠʜʘ ʧʫʭʪʘʣʘʰʥʠʥʛ ʪʝʭʥʦʣʦʛʠʢ ʮʠʢʣʠʥʠ  1,5-2 ʩʦʘʪʛʘ ץʠʩץʘʨʪʠʨʠʰ 

ʪʝʭʥʦʣʦʛʠʷʩʠ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ ʚʘ ʘʩʦʩʣʘʥʛʘʥ; 

ʇʘʩʪ ״ʘʨʦʨʘʪʣʠ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰʥʠʥʛ ʢʦʤʙʠʥʘʮʠʷʣʘʰʛʘʥ ʫʩʫʣʠ 

ʸʨʜʘʤʠʜʘ ʧʫʭʪʘʣʘʰ ʥʘʪʠʞʘʩʠʜʘ ʶʟʘʜʘʛʠ ץʘʪʪʠץʣʠʢʥʠ 60 HRC ʜʘʥ 72 HRC 

ʛʘʯʘ ʦʰʠʨʠʰ ʪʝʭʥʦʣʦʛʠʷʩʠ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ ʚʘ ʘʩʦʩʣʘʥʛʘʥ. 

ʄʘ״ʘʣʣʠʡ ʭʦʤ ʘʰʸ ʘʩʦʩʠʜʘ ʧʘʩʪ ״ʘʨʦʨʘʪʣʠ ʥʠʪʨʦʮʝʤʥʪʘʮʠʷʣʘʰ ʞʘʨʘʸʥʠ 

ʫʯʫʥ ץʘʪʪʠץ ʢʘʨʙʶʨʠʟʘʪʦʨʥʠ ץ˄ʣʣʘʰ ʫʩʫʣʠ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ.  

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʠʰʦʥʯʣʠʣʠʛʠ. ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ 

ʠʰʦʥʯʣʠʣʠʛʠ ʘʥʠץ ץ˄ʡʠʣʛʘʥ ʚʘʟʠʬʘ ʘʩʦʩʠʜʘ ʦʣʠʥʛʘʥ, ʘʩʙʦʙʩʦʟʣʠʢ 

ʧ˄ʣʘʪʣʘʨʠʥʠ ʶץʦʨʠ ʜʘʨʘʞʘʜʘʛʠ ʝʡʠʣʠʰʛʘ ʙʘʨʜʦʰʣʠʣʠʛʠʥʠ ʪʘʲʤʠʥʣʘʡʜʠʛʘʥ 

ʧʘʩʪ ״ʘʨʦʨʘʪʣʠ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰʥʠʥʛ ʢʦʤʙʠʥʘʮʠʷʣʘʰʛʘʥ ʪʝʭʥʦʣʦʛʠʢ 
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ʞʘʨʘʸʥʠʥʠ ʠʰʣʘʙ ʯʠץʠʰʜʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣ ʪʘʜץʠץʦʪʣʘʨʥʠʥʛ ʢ˄ʧʣʠʛʠ ʚʘ 

ʵʢʩʧʝʨʠʤʝʥʪʣʘʨʥʠ ʤʘʪʝʤʘʪʠʢ ʨʝʞʘʣʘʰʪʠʨʠʰ ʫʩʫʣʠʥʠ ץ˄ʣʣʘʙ, 

ʵʢʩʧʝʨʠʤʝʥʪʣʘʨ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʤʘʪʝʤʘʪʠʢ ʘʩʦʩʠʜʘ ץʘʡʪʘ ʠʰʣʦʚ ʙʝʨʠʣʠʰʠ 

ʟʘʤʦʥʘʚʠʡ ʪʝʭʥʠʢʘ ʚʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʘʩʦʩʠʜʘ ʘʥʠץʣʘʥʛʘʥ.  

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʠʣʤʠʡ ʚʘ ʘʤʘʣʠʡ ʘ״ʘʤʠʷʪʠ. 

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʠʣʤʠʡ ʘ״ʘʤʠʷʪʠ ʢʦʤʙʠʥʘʮʠʷʣʘʰʛʘʥ 

ʢʠʤʸʚʠʡ-ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰ ʨʝʞʠʤʣʘʨʠʥʠʥʛ ʬʘʟʘʣʘʨ ʩʪʨʫʢʪʫʨʘʩʠ ʚʘ 

ʘʩʙʦʙʩʦʟʣʠʢ ʧ˄ʣʘʪʣʘʨʠʥʠʥʛ ʜʠʬʬʫʟʠʦʥ ʯʫץʫʨʣʠʛʠʛʘ ʪʘʲʩʠʨʠʥʠʥʛ 

ʘʥʠץʣʘʥʛʘʥʣʠʛʠ ʙʠʣʘʥ ʠʟʦ״ʣʘʥʘʜʠ. 

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʘʤʘʣʠʡ ʘ״ʘʤʠʷʪʠ ʧʘʩʪ ״ʘʨʦʨʘʪʣʠ 

ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰ ʚʘ ʘʩʙʦʙʩʦʟʣʠʢ ʧ˄ʣʘʪʠʥʠ ʢʠʤʸʚʠʡ-ʪʝʨʤʠʢ  ʠʰʣʦʚ 

ʙʝʨʠʰʥʠʥʛ ʪʝʭʥʦʣʦʛʠʢ ʨʝʞʠʤʣʘʨʠ ʫʯʫʥ ʤʘ״ʘʣʣʠʡ ʭʦʤ ʘʰʸ ʘʩʦʩʠʜʘ 

ʢʘʨʙʶʨʠʟʘʪʦʨ ʪʘʨʢʠʙʠʡ ץʠʩʤʠʥʠʥʛ ʠʰʣʘʙ ʯʠץʠʣʛʘʥʣʠʛʠ ʙʠʣʘʥ ʠʟʦ״ʣʘʥʘʜʠ. 

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʞʦʨʠʡ ץʠʣʠʥʠʰʠ.   ʃʝʛʠʨʣʘʥʛʘʥ ʘʩʙʦʙ-  

ʩʦʟʣʠʢ ʧ˄ʣʘʪʣʘʨʠʥʠ ʧʘʩʪ ״ʘʨʦʨʘʪʜʘ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰʥʠʥʛ ʢʦʤʙʠʥʘʮʠʷ-

ʣʘʰʛʘʥ ʪʝʭʥʦʣʦʛʠʷʩʠʥʠ ʠʰʣʘʙ ʯʠץʠʰ ʫʯʫʥ ʦʣʠʙ ʙʦʨʠʣʛʘʥ ʪʘʜץʠץʦʪʣʘʨ 

ʙ˄ʡʠʯʘ ʦʣʠʥʛʘʥ ʠʣʤʠʡ ʥʘʪʠʞʘʣʘʨ ʘʩʦʩʠʜʘ: 
ʢʠʤʸʚʠʡ-ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰʥʠʥʛ ʢʦʤʙʠʥʘʮʠʷʣʘʰʛʘʥ ʫʩʫʣʠʜʘ 

 ʦʧʣʘʥʛʘʥ ʧʨʦʢʘʪʣʘʰ ʩʪʘʥʣʘʨʠ ʙʘʥʜʘʞʣʘʨʠ ʚʘ ʢʠʨʷʣʘʰ ʤʘʰʠʥʘʣʘʨʠʥʠʥʛץ

ʪʦʨʪʠʰʠʰ ʙʘʨʘʙʘʥʣʘʨʠ ʫʯʫʥ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ ʧʫʭʪʘʣʘʰ ʪʝʭʥʦʣʦʛʠʷʩʠ 

ñʆʣʤʘʣʠץ ʊʄʂò ɸɾ ץʦʰʠʜʘʛʠ ñʅʦʸʙ ʤʝʪʘʣʣʘʨ ʚʘ ץʘʪʪʠץ ץʦʪʠʰʤʘʣʘʨ ʠʰʣʘʙ 

ʯʠץʘʨʠʰ ʀʀɹòʛʘ ʞʦʨʠʡ ץʠʣʠʥʛʘʥ (ñʆʣʤʘʣʠץ ʊʄʂò ɸɾʥʠʥʛ 2020 ʡʠʣ 02 

ʠʶʣʜʘʛʠ ɸɸ005124 - ʩʦʥ ʤʘʲʣʫʤʦʪʥʦʤʘʩʠ). ʅʘʪʠʞʘʜʘ ץʦʧʣʘʥʛʘʥ ʧʨʦʢʘʪʣʘʰ 

ʩʪʘʥʣʘʨʠ ʙʘʥʜʘʞʣʘʨʠ ʚʘ ʢʠʨʷʣʘʰ ʤʘʰʠʥʘʣʘʨʠʥʠʥʛ ʪʦʨʪʠʰʠʰ ʙʘʨʘʙʘʥʣʘʨʠ-

ʥʠʥʛ ʫʟʦץץʘ ʯʠʜʘʤʣʠʣʠʛʠʥʠ 1,5-2 ʙʘʨʘʚʘʨʛʘ ʦh ʠʨʠʰʛʘ ʵʨʠʰʠʣʛʘʥ. 

ɹ˄ ʰʘʪʠʰ ʚʘ 600-6100ʉ ʪ˄ʡʠʥʪʠʨʠʰ ״ʘʨʦʨʘʪʠʜʘ ʧʘʩʪ ״ʘʨʦʨʘʪʣʠ 

ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰ ʙʠʣʘʥ ʙʠʨʛʘʣʠʢʜʘ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ ʠʩʩʠץʣʠʢ 

ʨʝʞʠʤʣʘʨʠ ñʆʣʤʘʣʠץ ʊʄʂò ɸɾ ץʦʰʠʜʘʛʠ ñʅʦʸʙ ʤʝʪʘʣʣʘʨ ʚʘ ץʘʪʪʠץ 

 ʊʄʂò ץʠʣʠʥʛʘʥ (ñʆʣʤʘʣʠץ ʘʨʠʰ ʀʀɹòʛʘ ʞʦʨʠʡץʦʪʠʰʤʘʣʘʨ ʠʰʣʘʙ ʯʠץ

ɸɾʥʠʥʛ 2020 ʡʠʣ ʡʠʣ 02 ʠʶʣʜʘʛʠ ɸɸ005124 - ʩʦʥ ʤʘʲʣʫʤʦʪʥʦʤʘʩʠ). 

ʅʘʪʠʞʘʜʘ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ ʨʝʞʠʤ ʸʨʜʘʤʠʜʘ ʪʝʭʥʦʣʦʛʠʢ ʮʠʢʣʥʠ 1,5-2 ʩʦʘʪʛʘ 

 .ʘʨʪʠʨʠʰʛʘ ʵʨʠʰʠʣʛʘʥץʠʩץ

60 % ʛʘʟ ץʫʨʫʤʠ ʚʘ 40 % ʢʘʨʙʘʤʠʜ ʘʩʦʩʠʜʘʛʠ ʤʘ״ʘʣʣʠʡ ʭʦʤ ʘʰʸ 

ʘʩʦʩʠʜʘʛʠ ʢʘʨʙʶʨʠʟʘʪʦʨ ñʆʣʤʘʣʠץ ʊʄʂò ɸɾ ץʦʰʠʜʘʛʠ ñʅʦʸʙ ʤʝʪʘʣʣʘʨ ʚʘ 

 ץʠʣʠʥʛʘʥ (ñʆʣʤʘʣʠץ ʘʨʠʰ ʀʀɹòʛʘ ʞʦʨʠʡץʦʪʠʰʤʘʣʘʨ ʠʰʣʘʙ ʯʠץ ץʘʪʪʠץ

ʊʄʂò ɸɾʥʠʥʛ 2020 ʡʠʣ ʡʠʣ 02 ʠʶʣʜʘʛʠ ɸɸ005124 - ʩʦʥ ʤʘʲʣʫʤʦʪʥʦʤʘʩʠ). 

ʅʘʪʠʞʘʜʘ ʧʫʭʪʘʣʘʰ ʪʝʭʥʦʣʦʛʠʷʩʠʥʠʥʛ ץ˄ʣʣʘʥʠʣʠʰʠ ʦץʠʙʘʪʠʜʘ ʩʠʨʪ 

 .ʣʠʛʠʥʠʥʛ 60 HRC ʜʘʥ 72 HRC ʛʘ ʦʨʪʠʰʠʛʘ ʵʨʠʰʠʣʛʘʥץʘʪʪʠץ

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʘʧʨʦʙʘʮʠʷʩʠ. ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ʪʘʜץʠץʦʪ 

ʥʘʪʠʞʘʣʘʨʠ 11 ʪʘ, ʰʫ ʞʫʤʣʘʜʘʥ 2 ʪʘ ʭʘʣץʘʨʦ ʚʘ 9 ʪʘ ʨʝʩʧʫʙʣʠʢʘ 

ʢʦʥʬʝʨʝʥʮʠʷʣʘʨʠ ʚʘ ʩʠʤʧʦʟʠʫʤʣʘʨʠʜʘ ʤʫ״ʦʢʘʤʘʜʘʥ ˄ʪʛʘʥ. 

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʵʲʣʦʥ ץʠʣʠʥʛʘʥʣʠʛʠ. ɼʠʩʩʝʨʪʘʮʠʷ 

ʤʘʚʟʫʩʠ ʙ˄ʡʠʯʘ 11 ʪʘ ʠʣʤʠʡ ʠʰ ʯʦʧ ʵʪʠʣʛʘʥ. ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ ʆʣʠʡ 

ʘʪʪʝʩʪʘʮʠʷ ʢʦʤʠʩʩʠʷʩʠʥʠʥʛ ʬʘʣʩʘʬʘ ʜʦʢʪʦʨʠ (PhD) ʜʠʩʩʝʨʪʘʮʠʷʣʘʨʠ ʘʩʦʩʠʡ 

ʠʣʤʠʡ ʥʘʪʠʞʘʣʘʨʠʥʠ ʯʦʧ ʵʪʠʰ ʫʯʫʥ ʪʘʚʩʠʷ ʵʪʠʣʛʘʥ ʠʣʤʠʡ ʠʰʣʘʨʠʜʘ 7ʪʘ 

ʤʘץʦʣʘ, ʞʫʤʣʘʜʘʥ 5 ʪʘʩʠ ʈʝʩʧʫʙʣʠʢʘ ʚʘ 2 ʪʘʩʠ ʍʦʨʠʞʠʡ ʞʫʨʥʘʣʣʘʨʜʘ ʥʘʰʨ 
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ʵʪʠʣʛʘʥ. 

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ʪʫʟʠʣʠʰʠ ʚʘ ״ʘʞʤʠ. ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ʪʘʨʢʠʙʠ 

ʢʠʨʠʰ, ʙʝʰʪʘ ʙʦʙ, ʭʫʣʦʩʘ, ʬʦʡʜʘʣʘʥʠʣʛʘʥ ʘʜʘʙʠʸʪʣʘʨ ʨ˄ʡʭʘʪʠ ʚʘ 

ʠʣʦʚʘʣʘʨʜʘʥ ʠʙʦʨʘʪ. ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ״ʘʞʤʠ 120 ʙʝʪʥʠ ʪʘʰʢʠʣ ʵʪʘʜʠ. 

 

ɼʀʉʉɽʈʊɸʎʀʗʅʀʅɻ ɸʉʆʉʀʁ ʄɸɿʄʋʅʀ 

 

ʂʠʨʠʰ ץʠʩʤʠʜʘ ˄ʪʢʘʟʠʣʛʘʥ ʪʘʜץʠץʦʪʥʠʥʛ ʜʦʣʟʘʨʙʣʠʛʠ ʚʘ ʟʘʨʫʨʘʪʠ 

ʘʩʦʩʣʘʥʛʘʥ, ʪʘʜץʠץʦʪ ʤʘץʩʘʜʠ ʚʘ ʚʘʟʠʬʘʣʘʨʠ, ʦʙʲʝʢʪʠ ʚʘ ʧʨʝʜʤʝʪʣʘʨʠ 

ʪʘʩʥʠʬʣʘʥʛʘʥ, ʪʘʜץʠץʦʪʥʠʥʛ ʈʝʩʧʫʙʣʠʢʘ ʬʘʥ ʚʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ 

ʨʠʚʦʞʣʘʥʠʰʠʥʠʥʛ ʫʩʪʫʚʦʨ ʡ˄ʥʘʣʠʰʣʘʨʠʛʘ ʤʦʩʣʠʛʠ ʢ˄ʨʩʘʪʠʣʛʘʥ, 

ʪʘʜץʠץʦʪʥʠʥʛ ʠʣʤʠʡ ʷʥʛʠʣʠʛʠ ʚʘ ʘʩʦʩʠʡ ʥʘʪʠʞʘʣʘʨʠ ʙʘʸʥ ץʠʣʠʥʛʘʥ, ʦʣʠʥʛʘʥ 

ʥʘʪʠʞʘʣʘʨʥʠʥʛ ʠʰʦʥʯʣʠʣʠʛʠ ʘʩʦʩʣʘʥʛʘʥ, ʠʣʤʠʡ ʚʘ ʘʤʘʣʠʡ ʘ״ʘʤʠʷʪʠ ʦʯʠʙ 

ʙʝʨʠʣʛʘʥ, ʪʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠ ʘʤʘʣʠʸʪʛʘ ʞʦʨʠʡ ץʠʣʠʰ, ʥʘʰʨ ʵʪʠʣʛʘʥ 

ʠʰʣʘʨ ʚʘ ʜʠʩʩʝʨʪʘʮʠʷ ʪʫʟʠʣʠʰʠ ʙ˄ʡʠʯʘ ʤʘʲʣʫʤʦʪʣʘʨ ʢʝʣʪʠʨʠʣʛʘʥ. 

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ñɸʩʙʦʙʩʦʟʣʠʢ ʧ˄ʣʘʪʣʘʨʠʛʘ ץ˄ʡʠʣʛʘʥ ʪʘʣʘʙʣʘʨ, 

ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰ ʚʘ ʧʘʩʪ ״ʘʨʦʨʘʪʣʠ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘòh ʜʝʙ 

ʥʦʤʣʘʥʛʘʥ ʙʠʨʠʥʯʠ ʙʦʙʠʜʘ ʘʩʙʦʙʩʦʟʣʠʢ ʧ˄ʣʘʪʣʘʨʠʛʘ ʙ˄ʣʛʘʥ ʪʘʣʘʙʣʘʨʥʠʥʛ 

ʪʘ״ʣʠʣʠ ˄ʪʢʘʟʠʣʛʘʥ. ʂʝʩʠʰ ʚʘ ʰʪʘʤʧʣʘʰ ʘʩʙʦʙʣʘʨʠ ʠʰʣʘʰ ʞʘʨʘʸʥʠʜʘ ʶץʦʨʠ 

ʢʦʥʪʘʢʪʣʠ ʚʘ ʠʩʩʠ״ ץʦʣʜʘ ʶʢʣʘʥʠʰʣʘʨʛʘ ʫʯʨʘʰʠ ʢʝʣʪʠʨʠʣʛʘʥ, ʰʫʥʠʥʛ ʫʯʫʥ 

ʫʣʘʨʜʘʥ ʶץʦʨʠ ץʘʪʪʠץʣʠʢ, ʤʫʩʪʘ״ʢʘʤʣʠʢ, ʝʡʠʣʠʰʛʘʙʘʨʜʦʰʣʠʢ ʚʘ 

ʠʩʩʠץץʘʙʘʨʜʦʰʣʠʣʠʢ ʪʘʣʘʙ ץʠʣʠʥʘʜʠ. ʇ˄ʣʘʪʥʠʥʛ ʙʘʨʯʘ ʙʫ ʭʦʩʩʘʣʘʨʠ ʪʝʨʤʠʢ  

ʚʘ ʢʠʤʸʚʠʡ-ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰ ʞʘʨʘʸʥʣʘʨʠʜʘ ʦʣʠʥʘʜʠ. ʇ˄ʣʘʪʣʘʨʥʠ ʪʫʨʣʠ 

ʭʠʣ ʨʝʞʠʤʣʘʨʜʘ ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰ ʞʘʨʘʸʥʠʜʘ ʤʘʨʪʝʥʩʠʪ ʩʪʨʫʢʪʫʨʘ, 

ʣʝʛʠʨʣʘʥʛʘʥ ʧ˄ʣʘʪʣʘʨ ʠʰʣʘʪʠʣʛʘʥʜʘ ʵʩʘ ץʘʪʪʠץʣʠʢ ʚʘ ʠʩʩʠץץʘʙʘʨʜʦʰʣʠ-

ʣʠʢʥʠ ʪʘʲʤʠʥʣʘʙ ʙʝʨʘʜʠʛʘʥ ʤʘʡʜʘ ʜʠʩʧʝʨʩʣʠ ʢʘʨʙʠʜʣʘʨ ʦʣʠʥʘʜʠ. ʇ˄ʣʘʪ 

ʜʦʥʘʩʠʥʠʥʛ ˄ʣʯʘʤʠ ʚʘ ʤʘʡʠʥ ʩʪʨʫʢʪʫʨʘʥʠʥʛ ʰʘʢʣʣʘʥʠʰʠʛʘ ʙʝʚʦʩʠʪʘ ʧ˄ʣʘʪʥʠ 

ʪʦʙʣʘʰʥʠʥʛ ״ʘʨʦʨʘʪ ʨʝʞʠʤʣʘʨʠ ʪʘʲʩʠʨ ץʠʣʘʜʠ. ɸʩʙʦʙʩʦʟʣʠʢ ʧ˄ʣʘʪʣʘʨʠʥʠ 

ʪʦʙʣʘʰ ʫʯʫʥ ʶץʦʨʠ ״ʘʨʦʨʘʪʣʠ ץʠʟʜʠʨʠʰʥʠ ץ˄ʣʣʘʰ ʤʘץʩʘʜʛʘ ʤʫʚʦʬʠץʣʠʛʠ 

ʠʩʙʦʪʣʘʥʛʘʥ, ʫʥʠʥʛ ץ˄ʣʣʘʥʠʣʠʰʠ ʢʠʤʸʚʠʡ ʤʠʢʨʦ ʙʠʨ ʭʠʣʣʠʢʢʘ ʵʛʘ ʙ˄ʣʛʘʥ 

ñʟʦʥʘʣʠò ʩʪʨʫʢʪʫʨʘʥʠʥʛ ״ʦʩʠʣ ʙ˄ʣʠʰʠ ʚʘ ʙʠʨ ʚʘץʪʥʠʥʛ ˄ʟʠʜʘ ʜʠʩʣʦʢʘʮʠʷ 

ʟʠʯʣʠʛʠʥʠ ʦʰʠʨʘʜʠʛʘʥ ʤʦʟʘʠʢʘ ʙʣʦʢʣʘʨʠʥʠʥʛ ʤʘʡʜʘʣʘʥʠʰʠʛʘ ʦʣʠʙ ʢʝʣʘʜʠ.   

ɹʫʥʜʘʥ ʪʘʰץʘʨʠ, ʙʠʨʠʥʯʠ  ʙʦʙʜʘ ʧ˄ʣʘʪʥʠ ʙʠʨ ʚʘץʪʥʠʥʛ ˄ʟʠʜʘ ʘʟʦʪ ʚʘ ʫʛʣʝʨʦʜ 

ʙʠʣʘʥ  ʪ˄ʡʠʥʪʠʨʠʰʥʠʥʛ ʪʝʭʥʦʣʦʛʠʢ ʞʘʨʘʸʥʠ, ʷʲʥʠ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰ 

ʞʘʨʘʸʥʠ ʙʡ˄ʠʯʘ ʪʘʜץʠץʦʪ ʠʰʣʘʨʠ ˄ʨʛʘʥʠʣʛʘʥ ʚʘ ʪʘ״ʣʠʣ ץʠʣʠʥʛʘʥ. 

ɸʩʙʦʙʩʦʟʣʠʢ ʧ˄ʣʘʪʣʘʨʠ ʶʟʘʩʠʥʠ ʧʫʭʪʘʣʘʰ ʫʯʫʥ ʧʘʩʪ ״ʘʨʦʨʘʪʣʠ 

ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰ ʫʩʫʣʠ ʵʥʛ ʢ˄ʧ ץ˄ʣʣʘʥʠʣʘʜʠʛʘʥ ʫʩʫʣʣʘʨʜʘʥ ʙʠʨʠ 

 ʠʩʦʙʣʘʥʠʙ, ʙʫ ʫʩʫʣ  ʧ˄ʣʘʪ ʩʠʨʪʠʥʠ ʘʟʦʪ ʚʘ ʫʛʣʝʨʦʜ ʘʪʦʤʣʘʨʠ ʙʠʣʘʥ ʙʠʨ״

ʚʘץʪʥʠʥʛ ˄ʟʠʜʘ 500-550Áʉ ״ʘʨʦʨʘʪʜʘ  ʪ˄ʡʠʥʪʠʨʠʰ ʠʤʢʦʥʠʥʠ ʙʝʨʘʜʠ. ɹʫʥʜʘ 

ʢ˄ʨʠʙ ʯʠץʠʣʛʘʥ ʧʫʭʪʘʣʘʰ ʫʩʫʣʣʘʨʠʜʘʥ ʥʠʩʙʘʪʘʥ ʪʝʭʥʦʣʦʛʠʢʣʠʛʠ 

ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰ ʫʩʫʣʠ ״ʠʩʦʙʣʘʥʠʙ, ʫʥʜʘ ʜʝʪʘʣ ɹ ʚʘ ʘʩʙʦʙʣʘʨʥʠʥʛ 

ʶʟʘʩʠʛʘ ץʦʧʣʘʥʘʜʠʛʘʥ ʪ˄ʡʥʪʠʨʫʚʯʠ ץʘʪʣʘʤ ʤʘʭʩʫʩ ץʦʧʣʘʤʘ ʸʨʜʘʤʠʜʘ  

ʦʣʠʥʘʜʠ.    

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ñʄʘʪʝʨʠʘʣʣʘʨ ʚʘ ʪʘʜץʠץ ץʠʣʠʰ ʤʝʪʦʜʠʢʘʩʠò ʜʝʙ 

ʥʦʤʣʘʥʛʘʥ ʠʢʢʠʥʯʠ ʙʦʙʠʜʘ ʪʘʜץʠץʦʪ ʦʙʲʝʢʪʣʘʨʠ ʪʘʥʣʘʙ ʦʣʠʥʛʘʥ ʙ˄ʣʠʙ, ʫʣʘʨ 
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ʫʯʫʥ 4ʍʄʌʉ, 4ʍ5ʄʌ1ʉ, ʍ12ʌ1 ʤʘʨʢʘʣʠ ʰʪʘʤʧʣʘʰ ʧ˄ʣʘʪʣʘʨʠ ʚʘ ʈ6ʄ5 

ʤʘʨʢʘʣʠ ʪʝʟʢʝʩʘʨ ʧ˄ʣʘʪʠ ʪʘʥʣʘʥʛʘʥ. פʠʟʜʠʨʠʰʥʠʥʛ ʪʫʨʣʠ ״ʘʨʦʨʘʪʣʘʨʠʜʘ 

˄ʪʢʘʟʠʣʘʜʠʛʘʥ ʪʦʙʣʘʰ ʚʘ ʢʝʡʠʥʛʠ ʙ˄ʰʘʪʠʰ ״ʘʤʜʘ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰ 

ʞʘʨʘʸʥʠ ʙʠʣʘʥ ʙʠʨʛʘʣʠʢʜʘ ˄ʪʢʘʟʠʣʘʜʠʛʘʥ ʢʦʤʙʠʥʘʮʠʷʣʘʰʛʘʥ ʢʠʤʸʚʠʡ-

ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰ ʨʝʞʠʤʣʘʨʠ ʢʝʣʪʠʨʠʣʛʘʥ.   

ʐʪʘʤʧʣʘʰ ʧ˄ʣʘʪʣʘʨʠ ʫʯʫʥ ʪʦʙʣʘʰ ʪʫʨʣʠ ץʠʟʜʠʨʠʰ ״ʘʨʦʨʘʪʣʘʨʠʜʘ, ʷʲʥʠ 

ʩʪʘʥʜʘʨʪ ״ʘʨʦʨʘʪʜʘʥ ʪʦ  1200 Á ʉ ʛʘʯʘ ʙ˄ʣʛʘʥ ״ʘʨʦʨʘʪʜʘ ˄ʪʢʘʟʠʣʛʘʥ.  ʈ6ʄ5 

ʧ˄ʣʘʪʠ ʫʯʫʥ ץʠʟʜʠʨʠʰ ʩʪʘʥʜʘʨʪ ״ʘʨʦʨʘʪʜʘ 1200-1230 Á ʉ ʜʘ ʘʤʘʣʛʘ ʦʰʠʨʠʣ-

ʛʘʥ. פʠʟʜʠʨʠʰ ʪʫʟʣʠ ʵʣʝʢʪʨʦʜʣʠ ʚʘʥʥʘʣʘʨʜʘ ʙʘʞʘʨʠʣʛʘʥ. פʠʟʜʠʨʠʣʛʘʥ 

ʥʘʤʫʥʘʣʘʨ ʤʦʡʜʘ ʪʦʙʣʘʥʠʙ, ʙ˄ʰʘʪʠʰʜʘʥ ʩ˄ʥʛ ʧʘʩʪ ״ʘʨʦʨʘʪʣʠ 

ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰ ʞʘʨʘʸʥʠ ʙʠʣʘʥ  ʙʠʨʛʘʣʠʢʜʘ  ˄ʪʢʘʟʠʣʛʘʥ.  4ʍʄʌʉ, 

4ʍ5ʄʌ1ʉ ʚʘ ʍ12ʌ1 ʤʘʨʢʘʣʠ ʧ˄ʣʘʪʣʘʨ ʫʯʫʥ ʙ˄ʰʘʪʠʰ 500,550 ʚʘ 600Áʉ 

 ʘʨʦʨʘʪʣʘʨʜʘ, ʈ6ʄ5 ʤʘʨʢʘʣʠ ʧ˄ʣʘʪ ʫʯʫʥ ʵʩʘ  560,620, 700 ʚʘ 730ÁC״

   ʘʨʦʨʘʪʣʠ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰ ʞʘʨʘʸʥʠ ʫʯʫʥ״ ʘʨʦʨʘʪʣʘʨʜʘ ˄ʪʢʘʟʠʣʛʘʥ. ʇʘʩʪ״

60-80% ʛʘʟ ץʫʨʫʤʠʜʘʥ ʠʙʦʨʘʪ ץʘʪʪʠץ ʢʘʨʙʶʨʠʟʘʪʦʨ ʚʘ 30-40% Cʆ (NH2)2 - 

ʢʘʨʙʘʤʠʜʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ץʘʪʪʠץ ʤʫ״ʠʪ ʠʰʣʘʪʠʣʛʘʥ. ʅʘʤʫʥʘʣʘʨ 

ʞʦʡʣʘʰʪʠʨʠʣʛʘʥ ʢʦʥʪʝʡʥʝʨ  ʚʘ ʪ˄ʡʠʥʪʠʨʫʚʯʠ ʤʫ״ʠʪ  ʪʫʨʣʠ ״ʘʨʦʨʘʪʛʘʯʘ (550-

600ÁC) ץʠʟʜʠʨʠʣʛʘʥ ʧʝʯʛʘ ʞʦʡʣʘʰʪʠʨʠʣʛʘʥ ʚʘ ʪ˄ʡʠʥʪʠʨʠʰ ʚʘץʪʠ ʩʠʬʘʪʠʜʘ 

ʢʦʥʪʝʡʥʝʨʥʠ ʧʝʯʛʘ ʶʢʣʘʰʜʘʥ ʢʝʡʠʥ ʟʘʨʫʨ ״ʘʨʦʨʘʪʥʠ ˄ʨʥʘʪʠʰʛʘʯʘ ʙ˄ʣʛʘʥ 

ʚʘץʪ  ʦʣʠʥʘʜʠ. ʋʤʫʤʠʡ ʪ˄ʡʠʥʪʠʨʠʰ ʚʘץʪʠ 1,3,6 ʩʦʘʪʣʘʨʥʠ ʪʘʰʢʠʣ ʵʪʜʠ. 

ʄʘʡʠʥ ʩʪʨʫʢʪʫʨʘʥʠʥʛ ״ʦʣʘʪʠ ʨʝʥʪʛʝʥʝʛʨʘʬʠʢʘ ʸʨʜʘʤʠʜʘ ʘʥʠץʣʘʥʜʠ. 

ʈʝʥʪʛʝʥʝʛʨʘʤʤʘʣʘʨ  ɼʨʦʥ 3.0-ɼʨʦʥ-3ʄ ʤʘʨʢʘʣʠ  ʨʝʥʪʛʝʥ ʜʠʬʨʘʢʪʦʤʝʪʨʣʘʨʜʘ  

ʭʫʜʜʠ ˄ʰʘ ʧ˄ʣʘʪʣʘʨʥʠʥʛ ʵʪʘʣʦʥʣʘʨʠʥʠ ץ˄ʣʣʘʛʘʥ ״ʦʣʜʘ ʘʚʪʦ ʸʟʫʚ ʨʝʞʠʤʠʜʘ 

ʦʣʠʥʜʠ. ʊʝʤʠʨ ʘʥʦʜʠʥʠʥʛ ʥʫʨʣʘʥʠʰʠʜʘʥ ʬʦʡʜʘʣʘʥʠʣʜʠ. ʈʝʥʪʛʝʥ 

ʯʠʟʠץʣʘʨʠʥʠʥʛ ʬʠʟʠʢ ʢʝʥʛʣʠʛʠ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʫʩʫʣʠʜʘ ʪ˄סʠʨʣʘʥʘʜʠʛʘʥ 

ʛʨʘʬʠʢʣʘʨ ʸʨʜʘʤʠʜʘ ʘʥʠץʣʘʥʜʠ. 

 ɼʠʩʣʦʢʘʮʠʷ ʟʠʯʣʠʛʠ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʙ˄ʡʠʯʘ ״ʠʩʦʙʣʘʥʛʘʥ: 
 

                                                                
                                                                                                       (1) 

ʙʫ ʝʨʜʘ 

ɗ ï ץʘʡʪʠʰ ʙʫʨʯʘʛʠ; 

- ʨʝʥʪʛʝʥ ʯʠʟʠסʠʥʠʥʛ ʬʠʟʠʢ ʢʝʥʛʣʠʛʠ; 

b - ɹʫʨʛʝʨ ʚʝʢʪʦʨʠ. 
 

ʂʨʠʩʪʘʣʣ ʧʘʥʞʘʨʘʥʠʥʛ ʜʘʚʨʠ  ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʯʠʟʠסʠʥʠʥʛ ʪʘץʩʠʤʣʘʥʠ-

ʰʠʥʠ  ʦסʠʨʣʠʢ ʤʘʨʢʘʟʠ  ʞʦʡʣʘʰʠʰʠʛʘ ץʘʨʘʙ ʘʥʠץʣʘʜʠʢ:   

 

                                                
                                                                                               (2) 

ʙʫ ʝʨʜʘ 

-  - ʨʝʥʪʛʝʥ ʥʫʨʣʘʥʠʰʠʥʠʥʛ ʪ˄ʣץʠʥ ʫʟʫʥʣʠʛʠ  

ɗ ï ץʘʡʪʠʰ ʙʫʨʯʘʛʠ; 

 - ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʢ ʠʥʜʝʢʩʣʘʨ. 
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ʊʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰʜʘʥ ʢʝʡʠʥ ץʦʣʜʠץ ʘʫʩʪʝʥʠʪ ʤʠץʜʦʨʠʥʠ ʘʥʠץʣʘʰ 

ʫʯʫʥ ʨʝʥʪʛʝʥ ʯʠʟʠץʣʘʨʠ (211) - ʬʘʟʘ (200) ɔ ï ʬʘʟʘʣʘʨʜʘ ʦʣʠʥʜʠ. ׳ʠʩʦʙʣʘʰ 

ʫʰʙʫ ʯʠʟʠץʣʘʨʥʠʥʛ ʠʥʪʝʥʩʠʚʣʠʢ ʥʠʩʙʘʪʣʘʨʠʥʠ ʘʥʠץʣʘʰ ʦʨץʘʣʠ ʘʤʘʣʛʘ 

ʦʰʠʨʠʣʜʠ. 

ʊʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʣʛʘʥ ʥʘʤʫʥʘʣʘʨʥʠʥʛ ץʘʪʪʠץʣʠʛʠ ʊʂ-2 ץʘʪʪʠץʣʠʢ 

˄ʣʯʘʡʜʠʛʘʥ ʧʨʠʙʦʨʜʘ ʘʥʠץʣʘʥʜʠ. ʅʘʤʫʥʘʣʘʨ ʩʠʨʪ ץʘʪʣʘʤʠʥʠʥʛ 

ʤʠʢʨʦץʘʪʪʠץʣʠʛʠ ʇʄʊ-3 ʤʘʨʢʘʣʠ  ʧʨʠʙʦʨʜʘ ʘʥʠץʣʘʥʜʠ. ʅʘʤʫʥʘʣʘʨʥʠʥʛ 

ʟʘʨʙʠʡ ץʦʚʫʰץʦץʣʠʛʠ ɻʆʉʊ 9454-78 ʛʘ ʙʠʥʦʘʥ ʚʘ  ʪʘʚʩʠʷʣʘʨʛʘ ʤʫʚʦʬʠץ 

10ʭ10ʭ55 ˄ʣʯʘʤʜʘʛʠ ʩʪʘʥʜʘʨʪ ʥʘʤʫʥʘʣʘʨʜʘ ʄʂ-30 ʤʘʷʪʥʠʢʣʠ ʢʦʧʸʨ ʸʨʜʘʤʠʜʘ 

ʘʥʠץʣʘʥʜʠ. 

ʀʩʩʠץʙʘʨʜʦʰʣʠʣʠʢʢʘ ʩʠʥʘʰʣʘʨ ʪʫʨʣʠ ʭʠʣ ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰ 

ʨʝʞʠʤʣʘʨʠʜʘʥ ˄ʪʛʘʥ ʤʘʭʩʫʩ ʪʘʡʸʨʣʘʥʛʘʥ ʥʘʤʫʥʘʣʘʨʜʘ ʩʦʚʫ״ ץʦʣʜʘ 

 ʘʣʠ  ˄ʪʢʘʟʠʣʜʠ. ʊʘʡʸʨʣʘʥʛʘʥ ʥʘʤʫʥʘʣʘʨ ʙʝʨʠʣʛʘʥץʣʠʛʠʥʠ ˄ʣʯʘ hʦʨץʘʪʪʠץ

 ʘʨʦʨʘʪʣʘʨʜʘ  ʢʘʤʝʨʘʣʠ ʧʝʯʜʘ ʠʢʢʠ ʩʦʘʪ ʜʘʚʦʤʠʜʘ ʙ˄ʰʘʪʠʣʜʠ. ʅʘʤʫʥʘʣʘʨ״

ʩʦʚʫʪʠʣʛʘʥʜʘʥ ʩ˄ʥʛ, ʫʣʘʨʥʠʥʛ ץʘʪʪʠץʣʠʛʠ ˄ʣʯʘʥʜʠ. 

ʈ6ʄ5 ʤʘʨʢʘʣʠ ʪʝʟʢʝʩʘʨ ʧ˄ʣʘʪʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ ʥʘʤʫʥʘʣʘʨʥʠ 

ʯʠʜʘʤʣʠʣʠʢʢʘ ʩʠʥʘʰ 1ʂ62 ʤʦʜʝʣʣʠ ʪʦʢʘʨʣʠ-ʚʠʥʪץʠʨץʘʨ ʩʪʘʥʦʛʠ ʸʨʜʘʤʠʜʘ 

ʙʘʞʘʨʠʣʜʠ. ʉʠʥʘ  h ʫʯʫʥ ʩʪʘʥʜʘʨʪ ʚʘ ʢʦʤʙʠʥʘʮʠʷʣʘʛhʘʥ ʢʠʤʸʚʠʡ-ʪʝʨʤʠʢ 

ʠʰʣʦʚ ʙʝʨʠʰʜʘʥ ˄ʪʛʘʥ ˄ʪʠʰ ʢʝʩʢʠʯʣʘʨʠ ʪʘʡʸʨʣʘʥʜʠ. ʕʢʩʧʝʨʠʤʝʥʪ 

ʤʘʲʣʫʤʦʪʣʘʨʠʥʠ ץʘʡʪʘ ʠʰʣʘʰ  ʥʘʪʠʞʘʣʘʨʠʛʘ ʩʪʘʪʠʢ  ʠʰʣʦʚ ʙʝʨʠʰ ʫʩʫʣʠʛʘ 

ʤʫʚʦʬʠץ ʘʤʘʣʛʘ ʦʰʠʨʠʣʜʠ. 

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ç4ʍʄʌʉ, 4ʍ5ʄʌ1ʉ ʚʘ ʍ12ʌ1 ʤʘʨʢʘʣʠ ʰʪʘʤʧʣʘ h

ʧ˄ʣʘʪʣʘʨʠʥʠʥʛ  ʢʦʤʙʠʥʘʮʠʷʣʘʰʛʘʥ ʢʠʤʸʚʠʡ-ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰ 

ʨʝʞʠʤʣʘʨʠʛʘ ʙʦסʣʠ״ ץʦʣʜʘʛʠ ʩʪʨʫʢʪʫʨʘʩʠ ʚʘ ʭʦʩʩʘʩʠè ʜʝʙ ʥʦʤʣʘʥʛʘʥ 

ʫʯʠʥʯʠ ʙʦʙʠ  ʶץʦʨʠ ״ʘʨʦʨʘʪʣʠ ʪʦʙʣʘʰ ʚʘ ʙ˄ʰʘʪʠʰ ʞʘʨʘʸʥʣʘʨʠʥʠʥʛ ʪʘʜץʠץ 

 ʦʩʠʣ ʙ˄ʣʠʰʠ, ʘʫʩʪʝʥʠʪ ʜʦʥʘʣʘʨʠʥʠʥʛ״ ʠʣʠʥʘʸʪʛʘʥ  ʧ˄ʣʘʪʣʘʨʜʘ  ʩʪʨʫʢʪʫʨʘץ

ʢʘʪʪʘʣʠʛʠ, ץʦʣʜʠץ ʘʫʩʪʝʥʠʪ ʪʘʨʢʠʙʠ, ʜʠʩʣʦʢʘʮʠʷ ʟʠʯʣʠʛʠ ״ʘʤʜʘ ʧ˄ʣʘʪ 

ʶʟʘʣʘʨʠʥʠ ʘʟʦʪ ʚʘ ʫʛʣʝʨʦʜ ʙʠʣʘʥ ʪ˄ʡʠʥʪʠʨʠʰ ʨ˄ʡ ʙʝʨʘʜʠʛʘʥ ʞʘʨʘʸʥʣʘʨʠ 

(ʧʘʩʪ ״ʘʨʦʨʘʪʣʠ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰ) ʛʘ ʪʘʲʩʠʨʣʘʨʠʥʠ ˄ʨʛʘʥʠʰʛʘ 

ʙʘסʠʰʣʘʥʛʘʥ. 

ɶʪʢʘʟʠʣʛʘʥ ʪʘʜץʠץʦʪʣʘʨ  ʢ˄ʨʠʙ ʯʠץʠʣʘʸʪʛʘʥ ʙʘʨʯʘ ʧ˄ʣʘʪ ʤʘʨʢʘʣʘʨʠ ʫʯʫʥ 

ʶץʦʨʠ ״ʘʨʦʨʘʪʣʠ ʪʦʙʣʘʰ ʥʘʪʠʞʘʩʠʜʘ ʢʨʠʩʪʘʣʣ ʪʫʟʠʣʠʰ ʥʫץʩʦʥʠʥʠʥʛ ʦʰʠʰʠ 

ʚʘ ʙʫ ʵʩʘ ʜʠʩʣʦʢʘʮʠʷ ʟʠʯʣʠʛʠ ʪʘʲʩʠʨʠ ʦʨץʘʣʠ ˄ʟ  ʪʘʩʜʠסʠʥʠ ʪʦʧʛʘʥʣʠʛʠʥʠ 

ʢ˄ʨʩʘʪʜʠ (1,2-ʨʘʩʤʣʘʨ). 

 ʇ˄ʣʘʪʣʘʨʜʘʛʠ  ʤʘʡʠʥ ʩʪʨʫʢʪʫʨʘʣʘʨ ״ʦʣʘʪʠʥʠ ʪʘʜץʠץ ץʠʣʠʰ ʪʘʜץʠץ 

 ʩʦʥʣʠʣʠʢץʠʣʠʥʘʸʪʛʘʥ   ʧ˄ʣʘʪʣʘʨʥʠʥʛ ʢʨʠʩʪʘʣʣ ʪʫʟʠʣʠʰʠʥʠʥʛ ʤʘʢʩʠʤʘʣ ʥʫץ

ʜʘʨʘʞʘʩʠ  1150-1200ϊC  ״ʘʨʦʨʘʪʜʘ ˄ʪʢʘʟʠʣʛʘʥ ʪʦʙʣʘʰ ʥʘʪʠʞʘʩʠʜʘ 

ʰʘʢʣʣʘʥʠʰʠʥʠ ʢ˄ʨʩʘʪʜʠ. ɹʫʥʜʘ ʢʨʠʩʪʘʣʣ ʧʘʥʞʘʨʘʥʠʥʛ ʧʘʨʘʤʝʪʨʠ ʢʘʤʘʷʜʠ 

(3,4-ʨʘʩʤʣʘʨ).  

ʂʨʠʩʪʘʣʣ ʧʘʥʞʘʨʘʜʘʛʠ ʥʫץʩʦʥʣʘʨ ʟʠʯʣʠʛʠʥʠʥʛ ʦʰʠh ʠ ʤʘʨʪʝʥʩʠʪʥʠʥʛ 

ʪʝʪʨʘʛʦʥʘʣ ʧʘʥʞʘʨʘʩʠʜʘ ʫʛʣʝʨʦʜ ʤʠץʜʦʨʠʥʠʥʛ ʩʝʟʠʣʘʨʣʠ ʜʘʨʘʞʘʜʘ 

ʢʘʤʘʡʠʰʠʛʘ ʦʣʠʙ ʢʝʣʘʜʠ, ʷʲʥʠ ʫʛʣʝʨʦʜ ʘʪʦʤʣʘʨʠʥʠʥʛ ʙʠʨ ץʠʩʤʠ ʧʘʥʞʘʨʘ 

ʥʫץʩʦʥʣʘʨʠʛʘ ˄ʪʘʜʠ.   
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1-ʨʘʩʤ. ʊʦʙʣʘʰ ʚʘ ʙ˄ʰʘʪʠʰ ״ʘʨʦʨʘʪʣʘʨʠʥʠʥʛ 4ʍ5ʄʌ1ʉ ʤʘʨʢʘʣʠ 

 ʧ˄ʣʘʪʥʠʥʛ ʜʠʩʣʦʢʘʮʠʷ ʟʠʯʣʠʛʠʛʘ ʪʘʲʩʠʨʠ 

1-ʙ˄ʰʘʪʠʰ ˄ʪʢʘʟʠʣʤʘʛʘʥ ״ʦʣʘʪʜʘ, 2 ï 550 ↔ʉ  ״ʘʨʦʨʘʪʜʘ ʙ˄ʰʘʪʠʰ, 

3 ï 600 ↔ʉ  ״ʘʨʦʨʘʪʜʘ ʙ˄ʰʘʪʠʰ 

 
 

 
2-ʨʘʩʤ. ʊʦʙʣʘʰ ʚʘ ʙ˄ʰʘʪʠʰ ״ʘʨʦʨʘʪʣʘʨʠʥʠʥʛ ʍ12ʌ1 ʤʘʨʢʘʣʠ 

 ʧ˄ʣʘʪʥʠʥʛ ʜʠʩʣʦʢʘʮʠʷ ʟʠʯʣʠʛʠʛʘ ʪʘʲʩʠʨʠ  

1 ï 550 ↔ʉ  ״ʘʨʦʨʘʪʜʘ ʙ˄ʰʘʪʠʰ,  2 ï 600 ↔ʉ  ״ʘʨʦʨʘʪʜʘ ʙ˄ʰʘʪʠʰ 
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3-ʨʘʩʤ. ʊʦʙʣʘʰ ʚʘ ʙ˄ʰʘʪʠʰ ״ʘʨʦʨʘʪʣʘʨʠʥʠʥʛ 4ʍ5ʄʌ1ʉ ʤʘʨʢʘʣʠ 

 ʧ˄ʣʘʪʥʠʥʛ ʢʨʠʩʪʘʣʣ ʧʘʥʞʘʨʘʩʠʥʠʥʛ ʧʘʨʘʤʝʪʨʠʛʘ  ʪʘʲʩʠʨʠ 

1-ʙ˄ʰʘʪʠʰ ˄ʪʢʘʟʠʣʤʘʛʘʥ ״ʦʣʘʪʜʘ, 2 ï 550 ↔ʉ  ״ʘʨʦʨʘʪʜʘ ʙ˄ʰʘʪʠʰ,   

3 ï 600 ↔ʉ  ״ʘʨʦʨʘʪʜʘ ʙ˄ʰʘʪʠʰ 

   

 
   

 
 

4-ʨʘʩʤ. ʊʦʙʣʘʰ ʚʘ ʙ˄ʰʘʪʠʰ ״ʘʨʦʨʘʪʣʘʨʠʥʠʥʛ ʍ12ʌ1 ʤʘʨʢʘʣʠ 

ʧ˄ ʣʘʪʥʠʥʛ ʢʨʠʩʪʘʣʣ ʧʘʥʞʘʨʘʩʠʥʠʥʛ ʧʘʨʘʤʝʪʨʠʛʘ  ʪʘʲʩʠʨʠ 

1 ï 550 ↔ʉ  ״ʘʨʦʨʘʪʜʘ ʙ˄ʰʘʪʠʰ,  2 ï 600 ↔ʉ  ״ʘʨʦʨʘʪʜʘ ʙ˄ʰʘʪʠʰ 

 

 

 



15  

ɹʠʟʥʠʥʛ ״ʦʣʘʪʜʘ ʢʦʤʙʠʥʘʮʠʷʣʘʛhʘʥ ʢʠʤʸʚʠʡ-ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰʥʠʥʛ 

ʤʦ״ʠʷʪʠ   ʧ˄ʣʘʪ ʶʟʘʩʠʥʠ ʫʛʣʝʨʦʜ ʚʘ ʘʟʦʪ ʘʪʦʤʣʘʨʠ ʙʠʣʘʥ ʪ˄ʡʠʥʪʠʨʠʰ ʞʘʨʘʸ-

ʥʠ  ʚʘ  ʙ˄ʰʘʪʠʰʥʠ  ʷʛʦʥʘ ʪʝʭʥʦʣʦʛʠʢ ʮʠʢʣʛʘ ʙʠʨʣʘʰʪʠʨʠʰ ʠʤʢʦʥʠʷʪʠʥʠ 

ʪʘʰʢʠʣ ʵʪʘʜʠ. ʄʘʲʣʫʤʢʠ, ʧʘʩʪ ״ʘʨʦʨʘʪʣʠ ʮʠʘʥʣʘʰ ʞʘʨʘʸʥʠʜʘ ʧ˄ʣʘʪ ʶʟʘʩʠʥʠ 

ʫʛʣʝʨʦʜ ʚʘ ʘʟʦʪ ʘʪʦʤʣʘʨʠ ʙʠʣʘʥ ʪ˄ʡʠʥʪʠʨʠʰ ʞʘʨʘʸʥʠ 560ϊC ״ʘʨʦʨʘʪʜʘ 

ʙʦʰʣʘʥʘʜʠ, ץʠʩץʘ ʚʘץʪ ʠʯʠʜʘ ʧ˄ʣʘʪʥʠ ʫʛʣʝʨʦʜ ʙʠʣʘʥ ʠʥʪʝʥʩʠʚ ʪ˄ʡʠʥʪʠʨʠʰ 

ʫʯʫʥ  ״ʘʨʦʨʘʪ ʠʣʦʞʠ ʙʦʨʠʯʘ ʶץʦʨʠ ʙ˄ʣʠʰʠ ʢʝʨʘʢ. ʃʝʢʠʥ ״ʘʨʦʨʘʪʥʠʥʛ 650ϊC 

ʦʰʠʰʠ ʙʠʣʘʥ ̐˄ ʣʘʪ ʩʪʨʫʢʪʫʨʘʩʠʜʘ  ʧʘʨʯʘʣʘʥʠʰʠ ʞʘʨʘʸʥʣʘʨʠ ʙʦʰʣʘʥʘʜʠ, ʙʫ 

ʵʩʘ ʧ˄ʣʘʪ ʧʫʭʪʘʣʘʥʠʰʠʥʠʥʛ ʡ˄ץʦʣʠʰʠʛʘ  ʚʘ ץʘʪʪʠץʣʠʛʠʥʠʥʛ ʢʘʤʘʡʠʰʠʛʘ 

ʦʣʠʙ ʢʝʣʘʜʠ. ʐʫʥʠʥʛ ʫʯʫʥ ʙʠʟʥʠʥʛ ״ʦʣʘʪʠʤʠʟʜʘ  ʙ˄ʰʘʪʠʰ ʚʘ ʮʠʘʥʣʘʰ 

ʞʘʨʘʸʥʣʘʨʠʥʠ ʙʠʨʣʘʰʪʠʨʠʰ ʫʯʫʥ 550-620 0ʉ ʛʘʯʘ ʙ˄ʣʛʘʥ ״ʘʨʦʨʘʪʣʘʨ ʦʨʘʣʠסʠ 

ʪʘʥʣʘʥʛʘʥ. פʘʪʪʠץ ʮʠʘʥʣʘʰʥʠʥʛ ʪʝʭʥʦʣʦʛʠʢ ʞʘʨʘʸʥʠ ʫʯʫʥ 60% ʫʛʣʝʨʦʜ ʚʘ 

40% ʢʘʨʙʘʤʠʜʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʤʘ״ʘʣʣʠʡ ʭʦʤ ʘʰʸʣʘʨʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ 

ʢʘʨʙʶʨʠʟʘʪʦʨ ʥʠʩʙʘʪʘʥ ʪʝʭʥʦʣʦʛʠʢʣʠʛʠ ʶץʦʨʠ ʵʢʘʥʣʠʛʠ  ʘʥʠץʣʘʥʜʠ. 

ɹʫʥʜʘʡ ץʘʪʪʠץ ʢʘʨʙʶʨʠʟʘʪʦʨʜʘ ʪʫʨʣʠ ״ʘʨʦʨʘʪʣʘʨ ʨʝʞʠʤʣʘʨʠʜʘ  

ʮʠʘʥʣʘʰ ʞʘʨʘʸʥʠʥʠ ˄ʨʛʘʥʠʰ  ʜʠʬʬʫʟʠʦʥ ץʘʪʣʘʤ ץʘʣʠʥʣʠʛʠ ʵʥʛ ʢʘʪʪʘ ʙ˄ʣʛʘʥ 

 ʪʠʜʘ ʵʨʠʰʠʰץʘʨʦʨʘʪʜʘ ʚʘ 3-4 ʩʦʘʪ ʫʰʣʘʙ ʪʫʨʠʰ ʚʘ״ ʠʡʤʘʪʛʘ 600ÁCץ

ʤʫʤʢʠʥʣʠʛʠʥʠ ʢ˄ʨʩʘʪʜʠ (5.6-ʨʘʩʤʣʘʨ). 

ʇ˄ʣʘʪʣʘʨʥʠ ʪʦʙʣʘʰ ʚʘ ʧʘʩʪ ״ʘʨʦʨʘʪʣʠ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰ ʞʘʨʘʸʥʠʥʠ 

ʙʠʨʣʘʰʪʠʨʠʰ ʥʘʪʠʞʘʩʠʜʘ ʪ˄ʡʠʥʪʠʨʠʣʛʘʥ ץʘʪʣʘʤ ʤʘʨʪʝʥʩʠʪʥʠʥʛ ʤʘʡʠʥ 

 ʦʩʠʣ ʙ˄ʣʛʘʥ  ʢʘʨʙʦʥʠʪʨʠʪ ʬʘʟʘʣʘʨʠʥʠʥʛ ʘʨʘʣʘʰʤʘʩʠʜʘʥ״ ʦʨʠʰʤʘʩʠ ʚʘץ

ʪʘʰʢʠʣ ʪʦʧʘʜʠ. (7-ʨʘʩʤ). 

 
  

5-ʨʘʩʤ. 550ÁC (1-ʵʛʨʠ ʯʠʟʠץ) ʚʘ 600ÁC (2-ʵʛʨʠ ʯʠʟʠץ) ״ʘʨʦʨʘʪʣʘʨʜʘ ʫʰʣʘʙ ʪʫʨʠʰ 

ʚʘץʪʠʥʠʥʛ 4ʍ5ʄʌ1ʉ ʤʘʨʢʘʣʠ ʧ˄ʣʘʪʥʠʥʛ ʜʠʬʬʫʟʠʦʥ ץʘʪʣʘʤ ץʘʣʠʥʣʠʛʠʛʘ 

ʪʘʲʩʠʨʠ 
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6-ʨʘʩʤ. 550ÁC (1-ʵʛʨʠ ʯʠʟʠץ) ʚʘ 600ÁC (2-ʵʛʨʠ ʯʠʟʠץ) ״ʘʨʦʨʘʪʣʘʨʜʘ ʫʰʣʘʙ ʪʫʨʠʰ 

ʚʘץʪʠʥʥʛ ʍ12ʌ1 ʤʘʨʢʘʣʠ ʧ˄ʣʘʪʥʠʥʛ ʜʠʬʬʫʟʠʦʥ ץʘʪʣʘʤ ץʘʣʠʥʣʠʛʠʛʘ ʪʘʲʩʠʨʠ 

 
 

                               ʍ500 

                          7-ʨʘʩʤ. 4 ʩʦʘʪ ʜʘʚʦʤʠʜʘ ʪ˄ʡʠʥʪʠʨʠʣʛʘʥʜʘʥ ʢʝʡʠʥʛʠ ץʘʪʣʘʤ 

 

         ʎʠʘʥʣʘʥʛʘʥ ץʘʪʣʘʤ ʶʟʘʩʠʜʘ ʤʘʡʠʥ ʭʫʨʫʰʣʘʥʤʘʛʘʥ (ʪʨʘʚʣʝʥʠʝ 

 ʘʪʣʘʤʜʘʥץ ʘʪʣʘʤʠ ʶʟʘʛʘ ʢʝʣʘʜʠ. ʋʩʪʢʠץ ʢʘʨʙʠʜʥʠʥʛ ʫʩʪʢʠ סʠʣʠʥʤʘʛʘʥ) ʸʨʫץ

ʢʝʡʠʥ ץʘʣʠʥ ʪ˄ץ ʨʘʥʛʜʘ ʪʨʘʚʣʝʥʠʝ ץʠʣʠʥʛʘʥ ʟʦʥʘ ʞʦʡʣʘʰʛʘʥ ʙ˄ʣʘʜʠ, ʙʫ ʟʦʥʘ 

ʘʩʦʩʠʡ ʩʪʨʫʢʪʫʨʘ ʙʠʣʘʥ ʢʝʩʢʠʥ ʯʝʛʘʨʘʛʘ ʵʛʘ ʵʤʘʩ. ʊ˄ץ ʭʫʨʫʰʣʘʥʛʘʥ  ʟʦʥʘʥʠʥʛ 

 .ʣʠʛʠ HV 8600 ʄʇʘץʘʪʪʠץ ʘʪʣʘʤʥʠʥʛץ ʣʠʛʠ  HV 10000 ʄʇʘ, ʦʯ ʫʩʪʢʠץʘʪʪʠץ

ʊ˄ץ ʭʫʨʫʰʣʘʥʛʘʥ ץʠʣʠʥʛʘʥ ʟʦʥʘʥʠʥʛ ʩʪʨʫʢʪʫʨʘʩʠ ʤʘʨʪʝʥʩʠʪ, ʢʘʨʙʠʜ ʚʘ 
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M3(C,N) ʪʫʨʠʜʘʛʠ ʢʘʨʙʦʥʠʪʨʠʜʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ץʦʨʠʰʤʘʜʘʥ ʪʘʰʢʠʣ 

ʪʦʧʘʜʠ. ʇʘʩʪ ״ʘʨʦʨʘʪʣʠ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰʛʘ ʞʘʣʙ ץʠʣʠʥʛʘʥ ʧ˄ʣʘʪʣʘʨʜʘʥ 

ʪʘʡʸʨʣʘʥʛʘʥ ʥʘʤʫʥʘʣʘʨʥʠʥʛ ʶʟʘ ץʘʪʣʘʤʣʘʨʠʜʘʛʠ ʤʠʢʨʦ ץʘʪʪʠץʣʠʢʥʠ ˄ʣʯʘʰ 

ʥʘʪʠʞʘʣʘʨʠ 3-4 ʩʦʘʪ ʤʦʙʘʡʥʠʜʘ ʫʰʣʘʙ ʪʫʨʠʣʛʘʥ ״ʦʣʘʪʜʘ ʤʠʢʨʦ 

 ʠʡʤʘʪʣʘʨʛʘ ʵʛʘ ʙ˄ʣʠʰʠ ʤʫʤʢʠʥʣʠʛʠʥʠץ ʦʨʠץʣʠʢʥʠʥʛ ʥʠʩʙʘʪʘʥ ʶץʘʪʪʠץ

ʢ˄ʨʩʘʪʜʠ (8-ʨʘʩʤ). 
 

 

 
8-ʨʘʩʤ. 4ʍ5ʄʌ1ʉ ʤʘʨʢʘʣʠ ʧ˄ʣʘʪʥʠʥʛ ʮʠʘʥʣʘʥʛʘʥ ץʘʪʣʘʤʜʘ 

ʤʠʢʨʦץʘʪʪʠץʣʠʛʠʥʠʥʛ   ʪ˄ʡʠʥʪʠʨʠʰ ʯʫץʫʨʣʠʛʠʛʘ ʙʦסʣʠץ ʨʘʚʠʰʜʘ 

˄ʟʛʘʨʠʰʠ. ʊʪ˄ʡ. = 600 ↔ʉ. 

ʊ˄ʡʠʥʠʰ ʚʘץʪʣʘʨʠ 1 ï 1 ʩʦʘʪ; 2 ï 2 ʩʦʘʪ; 3 ï 3 ʩʦʘʪ; 4 ï 4 ʩʦʘʪ 

 

 

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ñʈ6ʄ5 ʤʘʨʢʘʣʠ ʪʝʟʢʝʩʘʨ ʧ˄ʣʘʪʥʠʥʛ 

ʢʦʤʙʠʥʠʮʠʷʣʘʰʛʘʥ ʢʠʤʸʚʠʡ-ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰ ʨʝʞʠʤʣʘʨʠʛʘ ʙʦסʣʠץ 

 ʦʣʜʘʛʠ ʩʪʨʫʢʪʫʨʘʩʠ ʚʘ ʭʦʩʩʘʩʠò ʜʝʙ ʥʦʤʣʘʥʛʘʥ ʪ˄ʨʪʠʥʯʠ ʙʦʙʠ  ʪʝʨʤʠʢ״

ʠʰʣʦʚ ʙʝʨʠʰ ʨʝʞʠʤʣʘʨʠ ʚʘ ʧʘʩʪ ״ʘʨʦʨʘʪʣʠ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰ 

ʨʝʞʠʤʣʘʨʠʥʠʥʛ ʈ6ʄ5 ʤʘʨʢʘʣʠ ʧ˄ʣʘʪʥʠʥʛ ʩʪʨʫʢʪʫʨʘ ״ʦʩʠʣ ץʠʣʠʰ 

ʞʘʨʘʸʥʣʘʨʠ ʚʘ ʭʦʩʩʘʣʘʨʠʛʘ ʪʘʲʩʠʨʠʥʠ ʪʘʜץʠץ ץʠʣʠʰʛʘ ʙʘסʠʰʣʘʥʛʘʥ. 

ɹʫ ʧ˄ʣʘʪ ʫʯʫʥ ʵʢʩʪʨʝʤʘʣ ʪʦʙʣʘʰ ״ʘʨʦʨʘʪʠ ʩʪʘʥʜʘʨʪ 1200-1230Áʉ  

 ʘʨʦʨʘʪʠʜʘ ʘʫʩʪʝʥʠʪ״ ʣʘʥʜʠ. ɹʝʨʠʣʛʘʥ ʙʫ ʪʦʙʣʘʰץʘʨʦʨʘʪ ʵʢʘʥʣʠʛʠ  ʘʥʠ״

ʜʦʥʘʩʠʥʠʥʛ ˄ʣʯʘʤʠʛʘ ʫʰʣʘʙ ʪʫʨʠʰ ʚʘץʪʠ ʢʘʪʪʘ ʪʘʲʩʠʨ ʢ˄ʨʩʘʪʘʜʠ. ɹʫ 

 ʠʣʠʙ, ʫʰʙʫץ ʪʠ 1,5 ʤʠʥʫʪʥʠ ʪʘʰʢʠʣץʘʨʦʨʘʪʜʘʛʠ ʦʧʪʠʤʘʣ ʫʰʣʘʙ ʪʫʨʠʰ ʚʘ״

 ʦʣʘʪʜʘ ʜʦʥʘʥʠʥʛ ˄ʣʯʘʤʠ 12 ʙʘʣʣʥʠ (d˄ʨå0.0055 ʤʤ)  ʪʘʰʢʠʣ ʵʪʘʜʠ, ʙʫ ʵʩʘ״

ʧ˄ʣʘʪʥʠʥʛ ʝʡʠʣʠʰʛʘ ʯʠʜʘʤʣʠʣʠʛʠʥʠʥʛ ʦʰʠʰʠʛʘ ʘʩʦʩ ״ʠʩʦʙʣʘʥʘʜʠ. ʈ6ʄ5 

ʤʘʨʢʘʣʠ ʪʘʡʸʨʣʘʥʛʘʥ ʘʩʙʦʙʣʘʨʥʠʥʛ ʥʠʩʙʘʪʘʥ ʨʘʮʠʦʥʘʣ ʧʫʭʪʘʣʘʰ ʞʘʨʘʸʥʠʥʠ 

ʘʥʠץʣʘʰ ʤʘץʩʘʜʠʜʘ ʷʢʫʥʠʡ ʙ˄ʰʘʪʠʰ ״ʘʨʦʨʘʪʠʥʠ ʧ˄ʣʘʪʥʠʥʛ ץʘʪʪʠץʣʠʛʠʛʘ 
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ʪʘʲʩʠʨʠ ʙ˄ʡʠʯʘ ʪʘʜץʠץʦʪ ʠʰʣʘʨʠ ʙʘʞʘʨʠʣʜʠ. 600-620ÁC ״ʘʨʦʨʘʪʜʘ 

˄ʪʢʘʟʠʣʛʘʥ ʙʠʨ ʤʘʨʪʘʣʠ ʙ˄ʰʘʪʠʰ ʧ˄ʣʘʪʜʘ 61-62 HRC   ץʘʪʪʠץʣʠʢʥʠ ʦʣʠʰ 

ʠʤʢʦʥʠʥʠ ʢ˄ʨʩʘʪʜʠ (9-ʨʘʩʤ) ʚʘ ʙʫ ʵʩʘ ʙ˄ʰʘʪʠʰ ʞʘʨʘʸʥʠʥʠʥʛ ʧʘʩʪ ״ʘʨʦʨʘʪʣʠ 

ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰ ʞʘʨʘʸʥʠ ʙʠʣʘʥ ʙʠʨʣʘʰʪʠʨʠʰ ʠʤʢʦʥʠʥʠ ʘʥʠץʣʘʙ ʙʝʨʜʠ. 

ɹʫ ʞʘʨʘʸʥʣʘʨ ʙʠʨʣʘʰʪʠʨʠʣʛʘʥʜʘ ʜʠʬʬʫʟʠʦʥ ץʘʪʣʘʤ 0,15 ʤʤ ʙ˄ʣʛʘʥʜʘ ʧ˄ʣʘʪ 

ʶʟʘ ץʘʪʣʘʤʠʜʘʛʠ ץʘʪʪʠץʣʠʢ ɺʠʢʢʝʨʩ ʰʢʘʣʘʩʠ ʙ˄ʡʠʯʘ HV 11000 ʄʇʘ ʛʘ 

ʝʪʠʰʠ ʘʥʠץʣʘʥʜʠ. 

 
 

 
 

9-ʨʘʩʤ. ʈ6ʄ5 ʤʘʨʢʘʣʠ ʧ˄ʣʘʪʥʠʥʛ ץʘʪʪʠץʣʠʛʠʛʘ ʙ˄ʰʘʪʠʰ ״ʘʨʦʨʘʪʠʥʠʥʛ 

ʪʘʲʩʠʨʠ. 1200ÁC  ״ʘʨʦʨʘʪʜʘ  ʪʦʙʣʘʰ 

 
ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ç4ʍʄʌʉ, 4ʍ5ʄʌ1ʉ, ʍ12ʌ1, ʈ6ʄ5 ʤʘʨʢʘʣʠ 

ʧ˄ʣʘʪʣʘʨʥʠ ʠʩʩʠץץʘʙʘʨʜʦʰʣʠʣʠʢʢʘ, ʟʘʨʙʠʡ ץʦʚʫʰץʦץʣʠʢʢʘ ʚʘ 

ʝʡʠʣʠʰʛʘ ʙʘʨʜʦʰʣʠʣʠʢʢʘ ʩʠʥʘʰè ʥʦʤʣʠ  ʙʝʰʠʥʯʠ ʙʦʙʜʘ ʶץʦʨʠ ״ʘʨʦʨʘʪʜʘ 

ʪʦʙʣʘʰ  4ʍʄʌʉ ʚʘ 4ʍ5ʄʌ1ʉ ʤʘʨʢʘʣʠ ʧ˄ʣʘʪʣʘʨʥʠʥʛ ʠʩʩʠץץʘʙʘʨʜʦʰʣʠʣʠ-

ʛʠʥʠ 50-60ÁC ʚʘ ʍ12ʌ1 ʤʘʨʢʘʣʠ ʧ˄ʣʘʪʥʠʥʛ ʵʩʘ 40-50Áʉ ʛʘ ʦʰʠʰʠ ʙʠʣʘʥ 

ʙʦסʣʠץ ʙ˄ʣʛʘʥ ʪʘʜץʠץʦʪ ʠʰʣʘʨʠ ʢʝʣʪʠʨʠʣʛʘʥ. ʀʩʩʠץʙʘʨʜʦʰʣʠʣʠʢʥʠʥʛ 

ʦʰʠʰʠ   1150Áʉ ״ʘʨʦʨʘʪʜʘ ʪʦʙʣʘʰʜʘʥ ʢʝʡʠʥ ʦʣʠʥʛʘʥ ץʘʪʪʠץ ʵʨʠʪʤʘʥʠʥʛ 

ʣʝʛʠʨʣʘʥʠʰʠ ״ʠʩʦʙʠʛʘ ʵʢʘʥʣʠʛʠ ʘʥʠץʣʘʥʜʠ.   ʈ6ʄ5 ʤʘʨʢʘʣʠ ʧ˄ʣʘʪʥʠʥʛ 

ʠʩʩʠץץʘʙʘʨʜʦʰʣʠʣʠʢ ʙ˄ʡʠʯʘ ʥʘʪʠʞʘʣʘʨ 1200-1230ϊC ״ʘʨʦʨʘʪʜʘ ˄ʪʢʘʟʠʣʛʘʥ 

ʫʤʫʤ ץʘʙʫʣ ץʠʣʠʥʛʘʥ ʪʦʙʣʘʰ ʚʘ 620ϊC ״ʘʨʦʨʘʪʜʘ ˄ʪʢʘʟʠʣʛʘʥ 1 ʩʦʘʪʣʠ ʙʠʨ 

ʤʘʨʪʘʣʠ ʙ˄ʰʘʪʠʰ ʘʤʘʣʠʡ ʞʠ״ʘʪʜʘʥ ʩʪʘʥʜʘʨʪ ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰ ʨʝʞʠʤʠʜʘ 

ʦʣʠʥʛʘʥ ʭʫʜʜʠ ʰʫʥʜʘʡ ʥʘʪʠʞʘ ʙʝʨʠʰʠʥʠ ʢ˄ʨʩʘʪʜʠ.  ɿʘʨʙʠʡ ץʦʚʫʰץʦץʣʠʢʢʘ 

ʩʠʥʘʰ  4ʍʄʌʉ ʚʘ 4ʍ5ʄʌ1ʉ ʤʘʨʢʘʣʠ ʧ˄ʣʘʪʣʘʨʠ ʫʯʫʥ ʶץʦʨʠ ״ʘʨʦʨʘʪʣʠ 

ʪʦʙʣʘʰʥʠ ץ˄ʣʣʘʰʜʘ ʫʥʠʥʛ ץʠʡʤʘʪʠ ʦʰʠʰʠʥʠ ʢ˄ʨʩʘʪʜʠ(10- ʨʘʩʤ). 
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10-ʨʘʩʤ. 4ʍ5ʄʌ1ʉ  ʤʘʨʢʘʣʠ ʧ˄ʣʘʪʥʠʥʛ ʟʘʨʙʠʡ ץʦʚʫʰץʦץʣʠʛʠʛʘ  ʪʝʨʤʠʢ ʠʰʣʦʚ 

ʙʝʨʠʰʥʠʥʛ ʪʘʲʩʠʨʠ 

1 ï ʪʦʙʣʘʰ ״ʘʨʦʨʘʪʠ 1020ÁC, 2 - ʪʦʙʣʘʰ ״ʘʨʦʨʘʪʠ 1150ÁC, 3 - ʪʦʙʣʘʰ ״ʘʨʦʨʘʪʠ 

1200ÁC 

 

ʖץʦʨʠ ״ʘʨʦʨʘʪʣʠ ʪʦʙʣʘʰʥʠ ץ˄ʣʣʘʛʘʥʜʘ ʍ12ʌ1 ʤʘʨʢʘʣʠ ʧ˄ʣʘʪʥʠʥʛ 

ʟʘʨʙʠʡ ץʦʚʫʰץʦץʣʠʛʠ ʩʪʘʥʜʘʨʪ ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰʜʘʛʠ ״ʦʣʘʪʜʘʥ ʙʠʨ 

ʦʨʠ  (ʘʥ = 65 ɼʞ/ʩʤץʘʥʯʘʛʘ ʶץ
2 ʜʘʥ; 1150ÁC ʜʘ ʪʦʙʣʘʰ ʚʘ 600ÁC ʜʘ ʙ˄ʰʘʪʠʰ-

ʜʘ   ʘʥ = 53 ɼʞ/ʩʤ2). 

ʈ6ʄ5 ʤʘʨʢʘʣʠ ʧ˄ʣʘʪʥʠʥʛ ʟʘʨʙʠʡ ץʦʚʫʰץʦץʣʠʛʠ ״ʘʨʦʨʘʪ ʦʰʠʰʠ ʙʠʣʘʥ 

ʩʪʘʥʜʘʨʪ ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰ ʨʝʞʠʤʠʛʘ ץ˄ʣʣʘʛʘʥʜʘʛʠ ʢʘʙʠ ʢʘʤʘʷʜʠ, 1200ϊʉ 
 ʣʠʢץʦץʦʚʫʰץ  ʘʨʦʨʘʪʜʘ   ʙ˄ʰʘʪʠʰʜʘ   ʟʘʨʙʠʡ״  ʘʨʦʨʘʪʜʘ ʪʦʙʣʘʰ ʚʘ  620Áʉ״

25 ɼʞ/ʩʤ2 ץʠʡʤʘʪʛʘ ʝʪʘʜʠ. ʀʩʩʠץץʘʙʘʨʜʦʰ ʰʪʘʤʧʣʘʰ ʘʩʙʦʙʣʘʨʠʥʠ ʝʡʠʣʠʰʛʘ 

ʯʠʜʘʤʣʠʣʠʢʢʘ ʩʠʥʘʰ  çɸLUʊɽʍè  ʠʰʣʘʙ ʯʠץʘʨʠʰ ʬʠʨʤʘʩʠ ʰʘʨʦʠʪʠʜʘ  

˄ʪʢʘʟʠʣʜʠ. çɸLUʊɽʍè ʠʰʣʘʙ ʯʠץʘʨʠʰ ʬʠʨʤʘʩʠ ʘʣʶʤʠʥʠʡ ʧʨʦʬʠʣʣʘʨʠʥʠ 

ʠʩʩʠץ ʵʢʩʪʨʫʟʠʷ ʫʩʫʣʠ ʸʨʜʘʤʠʜʘ ʠʰʣʘʙ ʯʠץʘʨʠʰ ʙʠʣʘʥ ʰʫסʫʣʣʘʥʘʜʠ. ɹʫ ʫʩʫʣ 

ʘʣʁʤʠʥʠʡ ʧʨʦʬʠʣʣʘʨʠʥʠ ʤʘʪʨʠʮʘʜʘʥ ץʠʟʜʠʨʠʙ ʧʨʝʩʩʣʘʰ ʫʩʫʣʠ ʙʠʣʘʥ 

ʤʘ״ʩʫʣʦʪ ʦʣʠʰʥʠ ˄ʟ ʠʯʠʛʘ ʦʣʘʜʠ. 

ʉʠʥʘ  hʫʯʫʥ 4ʍ5ʄʌ1ʉ ʤʘʨʢʘʣʠ ʧ˄ʣʘʪʣʘʨʜʘʥ 3 ʪʘ ʢʦʤʧʣʝʢʪ ʤʘʪʨʠʮʘ ʚʘ 

4ʍʄʌʉ ʤʘʨʢʘʣʠ ʧ˄ʣʘʪ ʫʯʫʥ  ״ʘʨ ʙʠʨ ʢʦʤʧʣʝʢʪʜʘ 5 ʜʦʥʘ ʤʘʪʨʠʮʘ ʪʘʡʸʨʣʘʥʜʠ. 

ɹʠʨʠʥʯʠ ʢʦʤʧʣʝʢʪ 4ʍ5ʄʌ1ʉ ʤʘʨʢʘʣʠ ʧ˄ʣʘʪʠʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ ʙ˄ʣʠʙ, 

ʩʪʘʥʜʘʨʪ ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰʥʠ, ʷʲʥʠ   ʙʫ ʞʘʨʘʸʥ 1020ϊ ˞ ́̑̏̑́̓ʜʘ ʤʦʡʜʘ 

ʪʦʙʣʘʰ ʚʘ  500ϊ˞ ́ ̑̏̑́̓̅́ 55 HRC ץʘʪʪʠץʣʠʢʢʘ ʵʨʠʰʠʰ ʫʯʫʥ ʙ˄ʰʘʪʠʰʥʠ 

˄ʟ ʠʯʠʛʘ ʦʣʜʠ. ʀʢʢʠʥʯʠ ʤʘʪʨʠʮʘ 4ʍ5ʄʌ1ʉ ʤʘʨʢʘʣʠ ʧ˄ʣʘʪʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ 

ʙ˄ʣʠʙ, ʙʫ ʤʘʪʨʠʮʘ ʢʦʤʙʠʥʘʮʠʷʣʘʰʛʘʥ ʢʠʤʸʚʠʡ-ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰʥʠ, ʷʲʥʠ  

1150ϊC ״ʘʨʦʨʘʪʜʘ ʪʦʙʣʘʰ ʚʘ ʢʝʡʠʥʛʠ ʧʘʩʪ ״ʘʨʦʨʘʪʣʠ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰʥʠ 

600ϊC ״ʘʨʦʨʘʪʜʘ 1 ʩʦʘʪ ʤʦʙʘʡʥʠʜʘʛʠ ʙ˄ʰʘʪʠʰ ʙʠʣʘʥ ʙʠʨʣʘʰʪʠʨʛʘʥ ״ʦʣʜʘ 

˄ʪʢʘʟʠʰʥʠ ˄ʟ ʠʯʠʛʘ ʦʣʜʠ. ɹʫʥʜʘʡ ʪʝʨʤʠʢ  ʠʰʣʦʚ ʙʝʨʠʰʜʘʥ ʢʝʡʠʥ ʶʟʘʜʘʛʠ  
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ʤʠʢʨʦץʘʪʪʠץʣʠʢ HV 7500 ʄʇʘ ʛʘ, ʤʘʪʨʠʮʘʥʠʥʛ ʘʩʦʩʠʜʘʛʠ ץʘʪʪʠץʣʠʢ 54 HRC 

ʥʠ ʪʘʰʢʠʣ ʵʪʜʠ. ʋʯʠʥʯʠ ʤʘʪʨʠʮʘ 4ʍʄʌʉ ʤʘʨʢʘʣʠ ʧ˄ʣʘʪʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ 

ʙ˄ʣʠʙ, ʙʫ ״ʘʤ ʢʦʤʙʠʥʘʮʠʷʣʘʰʛʘʥ ʢʠʤʸʚʠʡ-ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰʥʠ, ʷʲʥʠ  

1150ϊC ״ʘʨʦʨʘʪʜʘ ʤʦʡʜʘ ʪʦʙʣʘʰ ʚʘ ʢʝʡʠʥʛʠ ʧʘʩʪ ״ʘʨʦʨʘʪʣʠ 

ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰʥʠ 600ϊC ״ʘʨʦʨʘʪʜʘ 1 ʩʦʘʪ ʤʦʙʘʡʥʠʜʘʛʠ ʙ˄ʰʘʪʠʰ ʙʠʣʘʥ 

ʙʠʨʣʘʰʪʠʨʛʘʥ ״ʦʣʜʘ ˄ʪʢʘʟʠʰʥʠ ˄ʟ ʠʯʠʛʘ ʦʣʜʠ. ʖʟʘ ץʘʪʣʘʤʜʘʛʠ 

ʤʠʢʨʦץʘʪʪʠץʣʠʢ HV 7000 ʄʇʘ ʥʠ, ʤʘʪʨʠʮʘʥʠʥʛ ʘʩʦʩʠʜʘʛʠ ץʘʪʪʠץʣʠʢ 54 HRC 

ʥʠ ʪʘʰʢʠʣ ʵʪʜʠ. ʊ˄ʡʠʥʪʠʨʫʚʯʠ ʪʘʨʢʠʙ ʩʠʬʘʪʠʜʘ 60 % ʛʘʟ ץʫʨʫʤʠ ʚʘ 40 % 

ʢʘʨʙʘʤʠʜʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ץʦʨʠʰʤʘʜʘʥ ʬʦʡʜʘʣʘʥʠʣʜʠ. 

ʉʠʥʘʰ ʤʝʟʦʥʠ ʩʠʬʘʪʠʜʘ ʤʘʪʨʠʮʘʥʠʥʛ ʧʨʝʩʩʣʘʥʘʜʠʛʘʥ ʧʨʦʬʠʣʠʥʠʥʛ 

ʛʝʦʤʝʪʨʠʢ ʦסʠʰʣʘʨʠ ʦʣʠʥʜʠ. ɹʠʨʠʥʯʠ ʢʦʤʧʣʝʢʪʥʠ ʩʠʥʘʰ  ʩʪʘʥʜʘʨʪ ʪʝʨʤʠʢ 

ʠʰʣʦʚ ʙʝʨʠʰʜʘʥ ˄ʪʛʘʥ ʤʘʪʨʠʮʘʣʘʨ ˄ʨʪʘʯʘ 7,5 ʪʦʥʥʘ ʘʣʶʤʠʥʠʡ ʧʨʦʬʠʣʠʥʠ 

ʧʨʝʩʩʣʘʰ ʠʤʢʦʥʠʥʠ ʢ˄ʨʩʘʪʜʠ. ʀʢʢʠʥʯʠ ʢʦʤʧʣʝʢʪʥʠ ʩʠʥʘʰʜʘ ʧʨʝʩʩʣʘʥʛʘʥ 

ʧʨʦʬʠʣʥʠʥʛ ʤʘʩʩʘʩʠ ˄ʨʪʘʯʘ 17 ʪʦʥʥʘʛʘʯʘ ʦʰʛʘʥʣʠʛʠʥʠ ʢ˄ʨʩʘʪʜʠ. ʋʯʠʥʯʠ 

ʢʦʤʧʣʝʢʪʜʘ ʢʦʤʙʠʥʘʮʠʷʣʘʰʛʘʥ ʢʠʤʸʚʠʡ-ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰʜʘʥ ˄ʪʛʘʥ 

4ʍʄʌʉ ʤʘʨʢʘʣʠ ʧ˄ʣʘʪʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ ʤʘʪʨʠʮʘʣʘʨʥʠ ʩʠʥʘʰ ʞʘʨʘʸʥʠʜʘ   

˄ʨʪʘʯʘ 15 ʪʦʥʥʘ ʧʨʝʩʩʣʘʥʛʘʥ ʧʨʦʬʠʣ ɹʦʣʠʥʛʘʥʣʠʛʠʥʠ ʢ˄ʨʩʘʪʜʠ. 

ʈ6ʄ5 ʤʘʨʢʘʣʠ ʪʝʟʢʝʩʘʨ ʧ˄ʣʘʪʥʠ ʩʠʥʘʰ ץʫʡʠʜʘʛʠ ʪʘʨʟʜʘ ʘʤʘʣʛʘ 

ʦʰʠʨʠʣʜʠ: ʈ6ʄ5 ʤʘʨʢʘʣʠ ʧ˄ʣʘʪʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ ʢʝʩʫʚʯʠ ʧʣʘʩʪʠʥʢʘʣʘʨ  

ʪʘʡʸʨʣʘʥʜʠ, ʙʫ ʧʣʘʩʪʠʥʢʘʣʘʨ ʩʪʘʥʜʘʨʪ ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰʥʠ, ʷʲʥʠ 1200-

1230ϊC ״ʘʨʦʨʘʪʜʘ ʪʦʙʣʘʰ ʚʘ 64-65 HRC ץʘʪʪʠץʣʠʢʥʠ ʦʣʠʰʜʘʥ ʠʙʦʨʘʪ ʙ˄ʣʛʘʥ 

ʞʘʨʘʸʥʥʠ ˄ʟ ʠʯʠʛʘ ʦʣʜʠ. ʉʦʣʠʰʪʠʨʠʰ ʩʠʥʦʚʣʘʨʠ ʫʯʫʥ ʈ6ʄ5 ʤʘʨʢʘʣʠ 

ʧ˄ʣʘʪʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ ʭʫʜʜʠ ʰʫʥʜʘʡ ʢʝʩʫʚʯʠ ʧʣʘʩʪʠʥʢʘʣʘʨ 

ʢʦʤʙʠʥʘʮʠʷʣʘʰʛʘʥ ʢʠʤʸʚʠʡ-ʪʝʨʤʠʢ ʠʰʣʦʚ ʞʘʨʘʸʥʠʜʘʥ ˄ʪʜʠ, ʙʫ  ʞʘʨʘʸʥ 

1200-1230ϊC ״ʘʨʦʨʘʪʜʘ ʤʦʡʜʘ ʪʦʙʣʘʰ  ʚʘ ʧʘʩʪ ״ʘʨʦʨʘʪʣʠ 

ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰʥʠ  620ϊC ״ʘʨʦʨʘʪʜʘ 1 ʩʦʘʪ ʤʦʙʘʡʥʠʜʘʛʠ ʙ˄ʰʘʪʠʰ 

ʙʠʣʘʥ ʙʠʨʣʘʰʪʠʨʛʘʥ ״ʦʣʜʘ ˄ʪʢʘʟʠʰʥʠ ˄ʟ ʠʯʠʛʘ ʦʣʜʠ.  

ʆʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨ ʢʦʤʙʠʥʘʮʠʷʣʘʰʛʘʥ ʢʠʤʸʚʠʡ-ʪʝʨʤʠʢ ʠʰʣʦʚ 

ʞʘʨʘʸʥʠʜʘʥ ˄ʪʛʘʥ ʢʝʩʢʠʯʣʘʨʥʠʥʛ ʝʡʠʣʠʰʛʘ ʙʘʨʜʦʰʣʠʣʠʛʠ ʩʪʘʥʜʘʨʪ ʪʝʨʤʠʢ 

ʠʰʣʦʚ ʙʝʨʠʰ ʨʝʞʠʤʣʘʨʠʛʘ ץʘʨʘʛʘʥʜʘ 2 ʤʘʨʪʘ ʦʰʛʘʥʣʠʛʠʥʠ ʢ˄ʨʩʘʪʜʠ.  

ʀʰʣʘʙ ʯʠץʠʣʛʘʥ ʢʦʤʙʠʥʘʮʠʷʣʘʛhʘʥ ʢʠʤʸʚʠʡ-ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰ 

ʞʘʨʘʸʥʠ ʏʠʨʯʠץ ʰʘ״ʨʠʜʘʛʠ ñʆʣʤʘʣʠץ ʊʂʄò ɸɾ ץʦʰʠʜʘʛʠ ñʅʦʸʙ ʤʝʪʘʣʣʘʨ 

ʚʘ ץʘʪʪʠץ ץʦʪʠʰʤʘʣʘʨ  ʠʣʤʠʡ-ʠʰʣʘʙ ʯʠץʘʨʠʰ ʙʠʨʣʘʰʤʘòʩʠʛʘ ʞʦʨʠʡ ʵʪʜʠ. 

ʄʦʣʠʙʜʝʥ ʩʠʤʣʘʨʠʥʠ ʢʠʨʷʣʘʰʜʘ ץ˄ʣʣʘʥʠʣʘʜʠʛʘʥ ʦסʠʨʣʠʢ ʙʘʨʘʙʘʥʣʘʨʠ 

ʙʘʥʜʘʞʣʘʨʠ ʧʫʭʪʘʣʘʥʠʰʛʘ ʞʘʣʙ ץʠʣʠʥʜʠ. ʉʠʥʘʰ ʥʘʪʠʞʘʣʘʨʠ ʪʘʚʩʠʷ ʵʪʠʣʛʘʥ 

ʪʝʭʥʦʣʦʛʠʷ ʘʩʦʩʠʜʘ ʧʫʭʪʘʣʘʥʛʘʥ ʙʘʥʜʘʞʣʘʨʥʠʥʛ ʝʡʠʣʠʰʛʘ ʙʘʨʜʦʰʣʠʣʠʛʠ 

ʟʘʚʦʜ ʪʝʭʥʦʣʦʛʠʷʩʠ ʘʩʦʩʠʜʘ ʧʫʭʪʘʣʘʥʛʘʥ ʙʘʥʜʘʞʣʘʨʥʠʥʛ ʝʡʠʣʠʰʛʘ 

ʙʘʨʜʦʰʣʠʣʠʛʠʛʘ ץʘʨʘʛʘʥʜʘ 1,5-2  ʤʘʨʪʘ ʶץʦʨʠ ʵʢʘʥʣʠʛʠʥʠ ʢ˄ʨʩʘʪʜʠ. 
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ʍʋʃʆʉɸ 

 

ñʃʝʛʠʨʣʘʥʛʘʥ ʘʩʙʦʙʩʦʟʣʠʢ ʧ˄ʣʘʪʣʘʨʠʥʠ ʧʘʩʪ ʪʝʤʧʝʨʘʪʫʨʘʜʘ 

ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰʥʠʥʛ ʢʦʤʙʠʥʘʮʠʷʣʘʰʛʘʥ ʪʝʭʥʦʣʦʛʠʷʩʠʥʠ ʠʰʣʘʙ 

ʯʠץʠʰò ʤʘʚʟʫʩʠʜʘʛʠ ʪʝʭʥʠʢʘ ʬʘʥʣʘʨʠ ʙ˄ʡʠʯʘ ʬʘʣʩʘʬʘ ʜʦʢʪʦʨʠ (PhD) 

ʜʠʩʩʝʨʪʘʮʠʷʩʠ ʙ˄ʡʠʯʘ ˄ʪʢʘʟʠʣʛʘʥ ʪʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠ ץʫʡʠʜʘʛʠʣʘʨʜʘʥ 

ʠʙʦʨʘʪ:  

1. ʂʠʤʸʚʠʡ-ʪʝʨʤʠʢ ʠʰʣʦʚ ʙʝʨʠʰʥʠʥʛ ʢʦʤʙʠʥʘʮʠʷʣʘʰʛʘʥ ʫʩʫʣʠʜʘ 

ʧʨʦʢʘʪʣʘʰ ʩʪʘʥʣʘʨʠ ʪʦʨʪʠʰʠʰ ʙʘʨʘʙʘʥʣʘʨʠʥʠʥʛ ʙʘʥʜʘʞʣʘʨʠ ʚʘ ʠʩʩʠ״ ץʦʣʜʘ 

ʧʨʝʩʩʣʘʰʜʘ ץ˄ʣʣʘʥʠʣʘʜʠʛʘʥ ʤʘʪʨʠʮʘ ʫʯʫʥ ʧʫʭʪʘʣʘʰ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ ʠʰʣʘʙ 

ʯʠץʠʣʛʘʥ. ɹʫ ʶץʦʨʠʜʘ ץʘʡʜ ʵʪʠʣʛʘʥ ʜʝʪʘʣʣʘʨʥʠ ʠʰʣʘʰ ʤʫʜʜʘʪʠʥʠ ʦʰʠʨʠʰ 

ʫʯʫʥ ʭʠʟʤʘʪ ץʠʣʘʜʠ. 

2. ʃʝʛʠʨʣʘʥʛʘʥ ʘʩʙʦʙʩʦʟʣʠʢ ʧ˄ʣʘʪʣʘʨʠ ʫʯʫʥ ʙ˄ ʰʘʪʠʰ ʚʘ 600-6200ʉ 

 ʘʨʦʨʘʪʣʠ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰ ʞʘʨʘʸʥʠ ʙʠʣʘʥ״ ʠʜʘʛʠ ʧʘʩʪסʘʨʦʨʘʪʣʘʨ ʦʨʘʣʠ״

ʙʠʨʛʘʣʠʢʜʘ ʠʩʩʠץʣʠʢ ʨʝʞʠʤʣʘʨʠ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ. ɹʫ ʠʩʩʠץʣʠʢ ʨʝʞʠʤʣʘʨʠ 

ʧʫʭʪʘʣʘʰʥʠʥʛ ʪʝʭʥʦʣʦʛʠʢ ʞʘʨʘʸʥʠʥʠ 1.5-2 ʩʦʘʪʛʘʯʘ ץʠʩץʘʨʪʠʨʠʰ ʠʤʢʦʥʠʥʠ 

ʙʝʨʘʜʠ. 

3. 60 % ʛʘʟ ץʫʨʫʤʠ ʚʘ 40 % ʢʘʨʙʘʤʠʜ ʘʩʦʩʠʜʘʛʠ ʤʘ״ʘʣʣʠʡ ʭʦʤ ʘʰʸ 

ʘʩʦʩʠʜʘʛʠ ʢʘʨʙʶʨʠʟʘʪʦʨ ʪʘʨʢʠʙʠ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ. ʆʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨ 

ʘʩʙʦʙʣʘʨʥʠ ʧʫʭʪʘʣʘʰʜʘ ʠʰʣʘʙ ʯʠץʘʨʠʰ ʩʘʨʬʣʘʨʠʥʠ ʢʘʤʘʡʪʠʨʠʰ ʫʯʫʥ 

ʭʠʟʤʘʪ ץʠʣʘʜʠ. 

4. ʃʝʛʠʨʣʘʥʛʘʥ ʘʩʙʦʙʩʦʟʣʠʢ ʧ˄ʣʘʪʣʘʨʠ ʫʯʫʥ ʧʘʩʪ ״ʘʨʦʨʘʪʣʠ 

ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰʥʠʥʛ ʢʦʤʙʠʥʘʮʠʷʣʘʰʛʘʥ ʪʝʭʥʦʣʦʛʠʷʩʠ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ.  

ɹʫ ʪʝʭʥʦʣʦʛʠʷ ʙ˄ʰʘʪʠʰ ʞʘʨʘʸʥʠʥʠ ʘʩʙʦʙʣʘʨ ʶʟʘʩʠʥʠ ʘʟʦʪ ʚʘ ʫʛʣʝʨʦʜ 

ʘʪʦʤʣʘʨʠ ʙʠʣʘʥ ʪ˄ʡʠʥʪʠʨʠʰ ʞʘʨʘʸʥ ʙʠʣʘʥ ʙʠʨʛʘʣʠʢ ʦʣʠʙ ʙʦʨʠʰ ʫʯʫʥ ʭʠʟʤʘʪ 

 .ʠʣʘʜʠץ

5. ʖץʦʨʠ ״ʘʨʦʨʘʪʣʠ ʪʦʙʣʘʰʥʠʥʛ ʣʝʛʠʨʣʘʥʛʘʥ ʘʩʙʦʙʩʦʟʣʠʢ ʧ˄ʣʘʪʣʘʨʠ 

ʢʨʠʩʪʘʣʣ ʪʫʟʠʣʠʰʠ ʥʫץʩʦʥʣʘʨʠʥʠʥʛ  ʰʘʢʣʣʘʥʠʰ ʞʘʨʘʸʥʠʛʘ ʪʘʲʩʠʨʠʥʠʥʛ 

ʩʭʝʤʘʩʠ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ. ɹʫ ʣʝʛʠʨʣʘʥʛʘʥ ʘʩʙʦʙʩʦʟʣʠʢ ʧ˄ʣʘʪʣʘʨʠʥʠ ʶץʦʨʠ 

     .ʠʣʘʜʠץ ʠʰ ʫʯʫʥ ʭʠʟʤʘʪץʘʨʦʨʘʪʜʘ ʪʦʙʣʘʰ ʨʝʞʠʤʠʥʠ ʠʰʣʘʙ ʯʠ״

6. 4ʍʄʌʉ ʚʘ 4ʍ5ʄʌ1ʉ ʤʘʨʢʘʣʠ ʧ˄ʣʘʪʣʘʨʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ ʠʩʩʠ״ ץʦʣʜʘ 

ʧʨʝʩʩʣʘʰ ʫʯʫʥ ץ˄ʣʣʘʥʠʣʘʜʠʛʘʥ ʤʘʪʨʠʮʘ ʫʯʫʥ  ʧʘʩʪ ״ʘʨʦʨʘʪʣʠ 

ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰʥʠʥʛ ʢʦʤʙʠʥʠʮʠʷʣʘʰʛʘʥ ʪʝʭʥʦʣʦʛʠʢ ʞʘʨʘʸʥʠ ʠʰʣʘʙ 

ʯʠץʠʣʛʘʥ. ɹʫ ʤʘʪʨʠʮʘʥʠ ʠʩʩʠץץʘ ʙʘʨʜʦʰʣʠʛʠʥʠ 40-500 ʉ ʛʘ ʦʰʠʨʠʰ ʫʯʫʥ 

ʭʠʟʤʘʪ ץʠʣʘʜʠ. 

        7. ñʆʣʤʘʣʠץ ʊʄʂò ɸɾ ץʦʰʠʜʘʛʠ ñʅʦʸʙ ʤʝʪʘʣʣʘʨ ʚʘ ץʘʪʪʠץ ץʦʪʠʰʤʘʣʘʨ 

ʠʰʣʘʙ ʯʠץʘʨʠʰ ʀʀɹò ʫʯʫʥ ʧʨʦʢʘʪʣʘʰ ʩʪʘʥʣʘʨʠʥʠ ʪʦʨʪʠʰʠʰ ʙʘʨʘʙʘʥʣʘʨʠ 

ʙʘʥʜʘʞʣʘʨʠʛʘ ʧʘʩʪ ״ʘʨʦʨʘʪʣʠ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷʣʘʰ ʪʝʭʥʦʣʦʛʠʷʩʠ ʞʦʨʠʡ 

ʵʪʠʣʜʠ. ɹʫʥʠʥʛ ʥʘʪʠʞʘʩʠʜʘ  ʪʦʨʪʠʰʠʰ ʙʘʨʘʙʘʥʣʘʨʠ ʙʘʥʜʘʞʣʘʨʠʥʠʥʛ 

ʝʡʠʣʠʰʛʘ ʙʘʨʜʦʰʣʠʣʠʛʠʥʠ 1,5-2 ʤʘʨʪʘʛʘʯʘ ʦʰʠʨʠʰ  ʫʯʫʥ  ʭʠʟʤʘʪ ץʠʣʘʜʠ. 
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ʅɸʋʏʅʓʁ ʉʆɺɽʊ DSc.03/30.12.2019.ʊ.03.04. ʇʆ 

ʇʈʀʉʋɾɼɽʅʀʖ ʋʏɽʅʓʍ ʉʊɽʇɽʅɽʁ ʇʈʀ ʊɸʐʂɽʅʊʉʂʆʄ 

ɻʆʉʋɼɸʈʉʊɺɽʅʅʆʄ ʊɽʍʅʀʏɽʉʂʆʄ ʋʅʀɺɽʈʉʀʊɽʊɽ 
 

ʊɸʐʂɽʅʊʉʂʀʁ ɻʆʉʋɼɸʈʉʊɺɽʅʅʓʁ ʊɽʍʅʀʏɽʉʂʀʁ 

ʋʅʀɺɽʈʉʀʊɽʊ 

 

 

 

 

 

 

 

 

 

 

 

ɹɽɻɸʊʆɺ ɾɸʍʆʅɻʀʈ ʄʋʍɸʄʄɸɼɾʆʅʆɺʀʏ 

 

 
ʈɸɿʈɸɹʆʊʂɸ ʂʆʄɹʀʅʀʈʆɺɸʅʅʆʁ ʊɽʍʅʆʃʆɻʀʀ 

ʅʀɿʂʆʊɽʄʇɽʈɸʊʋʈʅʆʁ ʅʀʊʈʆʎɽʄɽʅʊɸʎʀʀ 

ʃɽɻʀʈʆɺɸʅʅʓʍ ʀʅʉʊʈʋʄɽʅʊɸʃʔʅʓʍ ʉʊɸʃɽʁ 

 

 

 
05.02.01. ï ʄʘʪʝʨʠʘʣʦʚʝʜʝʥʠʝ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ. ʃʠʪʝʡʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ. ʊʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʠ ʦʙʨʘʙʦʪʢʘ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤ. 

ʄʝʪʘʣʣʫʨʛʠʷ ʯʸʨʥʳʭ, ʮʚʝʪʥʳʭ ʠ ʨʝʜʢʠʭ ʤʝʪʘʣʣʦʚ (ʃʠʪʝʡʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʦʙʨʘʙʦʪʢʘ ʤʝʪʘʣʣʦʚ) 

 

ɸɺʊʆʈɽʌɽʈɸʊ ɼʀʉʉɽʈʊɸʎʀʀ ɼʆʂʊʆʈɸ ʌʀʃʆʉʆʌʀʀ (PHD) ʇʆ 

ʊɽʍʅʀʏɽʉʂʀʄ ʅɸʋʂɸʄ 

 

 

 

 

 

 

ʊʘʰʢʝʥʪ ï 2020 
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ɺɺɽɼɽʅʀɽ (ʘʥʥʦʪʘʮʠʷ ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʢʪʦʨʘ ʬʠʣʦʩʦʬʠʠ ʧʦ 

ʪʝʭʥʠʯʝʩʢʠʤ ʥʘʫʢʘʤ (PhD)) 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʪʝʤʳ ʜʠʩʩʝʨʪʘʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚ ʤʠʨʦʚʦʤ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʧʦʚʩʝʤʝʩʪʥʦ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʧʦʚʳʰʝʥʠ ̫

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʫʚʝʣʠʯʝʥʠʝ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʤʝʪʘʣʣʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ 

ʟʘʜʘʯʝʡ. ɺ ʥʘʠʙʦʣʝʝ ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ, ʪʘʢʠʭ ʢʘʢ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʗʧʦʥʠʷ, ɻʝʨʤʘʥʠʷ, ʈʦʩʩʠʷ, ʚʳʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʧʨʦʠʩʭʦʜʠʪ 

ʩʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʥʦʚʳʭ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ 

ʤʝʪʦʜʦʚ ʫʧʨʦʯʥʝʥʠʷ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʠ ʵʪʦʤʫ ʫʜʝʣʷʝʪʩʷ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ.  

ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘʰʣʠ ʤʝʪʦʜʳ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʫʧʨʦʯʥʝʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʮʝʩʩʦʚ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. ɺ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʩʪʘʶʪʩʷ ʥʝʨʝʰʝʥʥʳʤʠ ʚʦʧʨʦʩʳ ʧʦ 

ʩʦʟʜʘʥʠʶ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ, ʤʝʥʝʝ ʵʥʝʨʛʦʸʤʢʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʫʧʨʦʯʥʝʥʠʷ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʨʠ ʫʧʨʦʯʥʝʥʠʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʨʘʟʨʘʙʦʪʢʘ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʥʘʩʫʱʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ. 

ɺ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ  ʰʠʨʦʢʠʤʠ ʪʝʤʧʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʬʠʣʴʥʦʛʦ ʠ ʣʠʩʪʦʚʦʛʦ ʧʨʦʢʘʪʘ 

ʠʟ ʩʪʘʣʠ ʠ ʘʣʶʤʠʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʠ ʛʨʘʞʜʘʥʩʢʦʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʛʜʝ ʠʟ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʩʪʘʣʠ ʠʟʛʦʪʦʚʣʷʶʪʩʷ ʚʘʣʢʠ 

ʧʨʦʢʘʪʥʳʭ ʩʪʘʥʦʚ, ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʧʨʝʩʩ-ʬʦʨʤ ʠ ʰʪʘʤʧʦʚ, ʘ ʪʘʢʞʝ ʰʠʨʦʢʘʷ 

ʥʦʤʝʥʢʣʘʪʫʨʘ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ʅʘ ʵʪʦʡ ʦʩʥʦʚʝ ʨʝʰʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʦ 

ʨʝʩʫʨʩʦ- ʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ.  ɺ ʉʪʨʘʪʝʛʠʠ ʜʝʡʩʪʚʠʡ ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ 

ʨʘʟʚʠʪʠʶ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʚ 2017-2021 ʛʦʜʘʭ ʦʧʨʝʜʝʣʝʥʳ ʟʘʜʘʯʠ, 

ʚʢʣʶʯʘʷ çé ʫʢʨʝʧʣʝʥʠʝ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʩʦʭʨʘʥʝʥʠʝ 

ʚʳʩʦʢʠʭ ʪʝʤʧʦʚ ʨʦʩʪʘ ʵʢʦʥʦʤʠʢʠ, ʧʦʚʳʰʝʥʠʝ ʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, é 

ʩʦʢʨʘʱʝʥʠʝ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʠ ʨʝʩʫʨʩʦʝʤʢʦʩʪʠ ʵʢʦʥʦʤʠʢʠ, ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʝʩʫʨʩʦ-ʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡè1.  

ɼʘʥʥʦʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʩʣʫʞʠʪ 

ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʯ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʚ ʋʢʘʟʝ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ ˉʋʇ-4947 ʦʪ 7 ʬʝʚʨʘʣʷ 2017 ʛʦʜʘ çʆ ʩʪʨʘʪʝʛʠʠ ʜʝʡʩʪʚʠʡ ʧʦ 

ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥè, ʚ ʇʦʩʪʘʥʦʚʣʝʥʠʷʭ ˉʇʇ- 

2698 ʦʪ  26  ʜʝʢʘʙʨʷ   2016   ʛʦʜʘ   çʆ   ʤʝʨʘʭ   ʧʦ   ʜʘʣʴʥʝʡʰʝʡ  ʨʝʘʣʠʟʘʮʠʠ 
 

1 ˉʋʇ-4947 ʦʪ 7 ʬʝʚʨʘʣʷ 2017 ʛʦʜʘ çʆ ʩʪʨʘʪʝʛʠʠ ʜʝʡʩʪʚʠʡ ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʈʝʩʧʫʙʣʠʢʠ 
ʋʟʙʝʢʠʩʪʘʥè 
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ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʨʦʝʢʪʦʚ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʪʦʚʳʭ ʚʠʜʦʚ 

ʧʨʦʜʫʢʮʠʠ,   ʢʦʤʧʣʝʢʪʫʶʱʠʭ   ʠʟʜʝʣʠʡ   ʠ  ʤʘʪʝʨʠʘʣʦʚ ʥʘ 2017-2019 ʛʦʜʳè; 

ʚr ʩʪʫʧʣʝʥʠʝ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʐ.ʄ.ʄʠʨʟʠʸʝʚʘ ʦʪ 24 ʤʘʷ 

2019 ʛʦʜʘ ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʋʟʙʝʢʠʩʪʘʥʘ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ 

ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʪʦʢʦʣ ˉ 21ʧʫʥʢʪ 64, ʘ ʪʘʢʞʝ ʚ ʜʨʫʛʠʭ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʘʭ, ʧʨʠʥʷʪʳʭ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ 

ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʨʝʩʧʫʙʣʠʢʠ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʨʝʩʧʫʙʣʠʢʠ II. çʕʥʝʨʛʝʪʠʢʘ, ʵʥʝʨʛʦ-ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝè. 

ʉʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʧʨʦʙʣʝʤʳ. ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʜʣʷ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʪʘʣʝʡ ʩʦʟʜʘʥʳ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʨʷʜ ʤʝʪʦʜʦʚ ʫʧʨʦʯʥʝʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ,  ʧʨʦʚʝʜʝʥʦ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʧʦʩʦʙʦʚ ʫʧʨʦʯʥʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʥʠʟʠʪʴ 

ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʧʨʠ ʫʧʨʦʯʥʝʥʠʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʪʘʣʝʡ. 

ɺʝʜʫʱʠʤʠ ʫʯʝʥʳʤʠ ʤʠʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ɼʞʝʢʦʤ ʂ., ʀʚʝʥʩʦʥʦʤ ʀ. 

(ɸʥʛʣʠʷ), ɻʦʬʤʘʥʦʤ ʈ. (ɻʝʨʤʘʥʠʷ), ʧʦʣʫʯʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʣʠʷʥʠʷ 

ʩʦʩʪʘʚʘ ʢʘʨʙʦʥʠʪʨʠʜʥʳʭ ʬʘʟ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʥʘ ʚʝʣʠʯʠʥʫ 

ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʗʧʦʥʠʠ 

ʫʯʝʥʳʤʠ ʊʘʢʘʰʠ ʉ., ʄʫʨʘʢʘʥʘ ʍ.  ʨʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ ʚ 

ʩʤʝʩʠ 50% ʘʤʤʠʘʢʘ ʠ 50% ʵʥʜʦʛʘʟʘ ʧʨʠ 570 Üʉ   ʜʣʷ ʫʧʨʦʯʥʝʥʠʷ ʜʝʪʘʣʝʡ 

ʜʚʠʛʘʪʝʣʝʡ ʠ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ. ʆʪʪʦ ʃʠʙʢʥʝʭʪʦʤ ʬʠʨʤʘ çɼʝʛʫʩʩʘè (ʌʈɻ)  

ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠ ̫ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ ʚ ʩʤʝʩʠ ʵʥʜʦʛʘʟʘ ʠ ʧʨʠʨʦʜʥʦʛʦ 

ʛʘʟʘ. 

ɺʝʜʫʱʠʤʠ ʫʯʝʥʳʤʠ ʉʅɻ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʯʝʥʳʤʠ ʈʦʩʩʠʠ, ʃʘʭʪʠʥʳʤ 

ʖ.ʄ., ʂʦʛʘʥʦʤ ʗ.ɼ, ʠʟʫʯʝʥʳ ʧʨʦʮʝʩʩʳ ʘʟʦʪʠʨʦʚʘʥʠʷ ʩʪʘʣʝʡ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʨʝʜʘʭ ʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʞʠʤʳ. ʇʨʦʢʦʰʢʠʥʳʤ ɼ. ɸ. 

ʨʘʟʨʘʙʦʪʘʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʢʘʨʙʦʥʠʪʨʘʮʠʠ ʨʘʟʣʠʯʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʠʟ ʙʳʩʪʨʦʨʝʞʫʱʝʡ ʩʪʘʣʠ. ʈʘʟʨʘʙʦʪʢʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ ʩʪʘʣʝʡ ʚ ʈʦʩʩʠʠ ʟʘʥʠʤʘʣʠʩʴ ɽ.ɸ. 

ɻʶʣʠʭʘʥʜʘʥʦʚ, ɻʘʜʳʣʦʚ ɺ.ʅ, ʠ ʜʨ; ʠʤʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʞʠʤʳ ʧʦ ʫʧʨʦʯʥʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʠ ʫʣʫʯʰʝʥʠʶ ʩʚʦʡʩʪʚ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʩʪʘʣʝʡ ʧʦʩʣʝ ʮʠʘʥʠʨʦʚʘʥʠʷ. ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɻʫʨʴʝʚʘ 

ɸ.ʄ. ʩ ʥʘʫʯʥʦʡ ʛʨʫʧʧʦʡ ʨʘʟʨʘʙʦʪʘʥʳ ʪʝʭʥʦʣʦʛʠʠ ʫʧʨʦʯʥʝʥʠʷ ʜʝʪʘʣʝʡ 

ʩʝʣʴʭʦʟʪʝʭʥʠʢʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠ 

ʫʧʨʦʯʥʝʥʠʷ ʥʘʧʣʘʚʣʝʥʥʳʭ ʰʪʘʤʧʦʚ ʜʣʷ ʛʦʨʷʯʝʡ ʰʪʘʤʧʦʚʢʠ ʤʝʪʦʜʦʤ 

ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ.  

ʋʟʙʝʢʩʢʠʤʠ ʫʯʝʥʳʤʠ ʄ.ʄ.ʄʠʭʘʡʣʦʚʳʤ, ɸ.ɸ.ʄʫʭʘʤʝʜʦʚʳʤ,                        

ɺ.ɺ. ʏʝʢʫʨʦʚʳʤ ʨʘʟʨʘʙʦʪʘʥʳ ʪʝʭʥʦʣʦʛʠʠ ʩʫʣʴʬʠʜʠʨʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʪʨʝʥʠʷ ʚ ʪʚʝʨʜʳʭ ʩʨʝʜʘʭ, ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʩʪʘʣʝʡ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʩʦʧʨʷʛʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʊʠʣʘʙʦʚʳʤ ɹ.ʂ, 

ɹʝʨʜʠʝʚʳʤ ɼ.ʄ. ʠ ʜʨʫʛʠʤʠ ʨʘʟʨʘʙʦʪʘʥʳ ʥʝʩʪʘʥʜʨʪʥʳʝ ʤʝʪʦʜʳ ʪʝʨʤʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʩ ʧʦʤʦʱʴʶ ʟʘʢʘʣʢʠ ʩ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠ ʜʚʦʡʥʦʡ ʬʘʟʦʚʦʡ ʧʝʨʢʨʠʩʪʘʣʣʠʟʘʮʠʠ.   

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʤʝʪʦʜʦʚ ʪʝʨʤʠʯʝʩʢʦʡ ʠ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ 

https://ru.wikipedia.org/wiki/%D0%9E%D1%82%D1%82%D0%BE_%D0%9B%D0%B8%D0%B1%D0%BA%D0%BD%D0%B5%D1%85%D1%82
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ʥʝʨʝʰʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ 

ʚʦʧʨʦʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʥʦʩʦʩʪʦʡʢʠʭ ʩʪʨʫʢʪʫʨ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʨʘʟʨʘʙʦʪʢʘ 

ʢʦʪʦʨʳʭ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʱʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʮʠʢʣʦʚ ʧʨʦʮʝʩʩʘ 

ʫʧʨʦʯʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʤʝʪʘʣʣʦʚ; ʦʩʪʘʶʪʩʷ ʥʝʨʘʟʨʘʙʦʪʘʥʥʳʤʠ 

ʚʦʧʨʦʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʥʦʩʦʩʪʦʡʢʠʭ ʩʪʨʫʢʪʫʨ ʧʨʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʷʭ ʧʦʟʚʦʣʷʶʱʠʭ ʩʦʚʤʝʩʪʠʪʴ ʧʨʦʮʝʩʩ ʦʪʧʫʩʢʘ ʩ ʥʘʩʳʱʝʥʝʤ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʣʠ ʘʪʦʤʘʤʠ ʘʟʦʪʘ ʠ ʫʛʣʝʨʦʜʘ; ʦʩʪʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʥʝ 

ʠʟʫʯʝʥʥʳʤʠ ʚʦʧʨʦʩʳ ʧʦ ʩʦʢʨʘʱʝʥʠ ʁʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʮʠʢʣʦʚ ʫʧʨʦʯʥʝʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʭʠʤʠʢʦ- ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʜʛʦʪʦʚʢʠ ʩʨʝʜʳ ʥʘʩʳʱʝʥʠʷ ʥʘ 

ʦʩʥʦʚʝ ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ. ɼʣʷ ʨʝʰʝʥʠʷ ʚʳʰʝ ʧʨʠʚʝʜʝʥʥʳʭ ʚʦʧʨʦʩʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʣʠʷʥʠʶ ʨʝʞʠʤʦʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ 

ʭʠʤʠʢʦ- ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʧʨʦʮʝʩʩʳ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʪʘʣʝʡ. 

ʉʚʟ̫ʴ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠ ̫ ʩ ʧʣʘʥʘʤʠ ʥʘʫʯʥʦ- 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʚʳʩʰʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʝ, ʛʜʝ ʚʳʧʦʣʥʝʥʘ 

ʜʠʩʩʝʨʪʘʮʠʷ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʣʘʥʘʤʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʊʘʰʢʝʥʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʦʚ ʧʦ ʪʝʤʘʤ ˉ ʆʊ-ʌ3-30 

çʈʘʟʨʘʙʦʪʢʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ 

ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʪʘʣʝʡè (2017-2018ʛʛ) 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ, 

ʧʦʟʚʦʣʷʶʱʝʛʦ ʩʦʚʤʝʩʪʠʪʴ ʧʨʦʮʝʩʩ ʦʪʧʫʩʢʘ ʩ ʥʘʩʳʱʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʩʣʦʷ ʘʪʦʤʘʤʠ ʘʟʦʪʘ ʠ ʫʛʣʝʨʦʜʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʚr ʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʪʘʣʝʡ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʟʘʢʘʣʢʠ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʤʘʨʦʢ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʪʘʣʝʡ ʩ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʜʝʬʝʢʪʥʦʩʪʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ; 

ʦʧʨʝʜʝʣʠʪʴ   ʚʳʩʦʢʦʘʢʪʠʚʥʳʡ,   ʜʝʰʝʚʳʡ   ʥʘ   ʦʩʥʦʚʝ  ʤʝʩʪʥʦʛʦ  ʩʳʨʴʷ 

ʢʘʨʙʶʨʠʟʘʪʦʨ ʜʣʷ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʝʛʦ 

ʦʧʪʠʤʘʣʴʥʳʡ ʩʦʩʪʘʚ; 

 ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠ ̫ ʩʦʚʤʝʱʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʪʧʫʩʢʘ ʠ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ ʥʘ ʬʘʟʦʚʳʡ ʩʦʩʪʘʚ, ʩʪʨʫʢʪʫʨʫ ʠ 

ʛʣʫʙʠʥʫ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʩʣʦʷ, ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʧʣʦʚʳʝ ʨʝʞʠʤʳ ʥʘʩʳʱʝʥʠʷ; 

ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʫʧʨʦʯʥʝʥʠʷ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ;  

ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʞʠʤʳ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ 

ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ ʜʣʷ ʣʝʛʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʪʘʣʝʡ ʤʘʨʦʢ 

4ʍʄʌʉ, 4ʍ5ʄʌ1ʉ, ʍ12ʌ1, ʈ6ʄ5; 

       ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʨʝʞʠʤʦʚ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ 

ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ ʥʘ ʪʝʧʣʦʩʪʦʡʢʦʩʪʴ, ʫʜʘʨʥʫʶ ʚʷʟʢʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ ʤʘʨʦʢ 

ʩʪʘʣʝʡ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʣʝʛʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ 
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ʩʪʘʣʠ 4ʍʄʌʉ,4ʍ5ʄʌ1ʉ, ʍ12ʌ1, ʈ6ʄ5. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʣʫʯʝʥʠʷ 

ʠʟʥʦʩʦʩʪʦʡʢʠʭ ʩʪʨʫʢʪʫʨ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʜʝʬʝʢʪʥʦʩʪʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʧʦʣʫʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʢʘʨʙʦʥʠʪʨʠʜʥʦʡ ʬʘʟʳ ʚ 

ʧʨʦʮʝʩʩʝ ʦʪʧʫʩʢʘ ʩʦʚʤʝʱʝʥʥʦʛʦ ʩ ʧʨʦʮʝʩʩʦʤ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ 

ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʝʤ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʜʠʩʩʝʨʪʘʮʠʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʨʫʢʪʫʨʥʳʭ ʠ 

ʬʘʟʦʚʳʭ ʧʨʝʚʨʘʱʝʥʠʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʭʠʤʠʢʦ-

ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʡ ʤʠʢʨʦʩʢʦʧ ʄʀʄ 

ï 8ʄ, çʅʝʦʬʦʪ-21è ʧʨʠ ʫʚʝʣʠʯʝʥʠʷ ʦʪ 100 ʜʦ 800ʍ; ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʡ 

ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʥʘ ʫʩʪʘʥʦʚʢʝ ɼʨʦʥ 3.0-ɼʨʦʥ-3ʄ. ʊʚʝʨʜʦʩʪʴ ʦʙʨʘʟʮʦʚ ʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʪʚʝʨʜʦʤʝʨʝ ʊʂ-2, ʤʠʢʨʦʪʚʝʨʜʦʩʪʴ ʥʘ ʇʄʊ ï 3. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʫʧʨʦʯʥʝʥʠʷ ʙʘʥʜʘʞʝʡ ʪʷʛʦʚʳʭ ʙʘʨʘʙʘʥʦʚ 

ʧʨʦʢʘʪʥʳʭ ʩʪʘʥʦʚ ʠ ʤʘʪʨʠʮ ʛʦʨʷʯʝʛʦ ʧʨʝʩʩʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ 

ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ; 

ʨʘʟʨʘʙʦʪʘʥʳ  ʪʝʧʣʦʚʳʝ ʨʝʞʠʤʳ ʜʣʷ ʧʨʦʮʝʩʩʘ ʦʪʧʫʩʢʘ, ʩʦʚʤʝʱʝʥʥʦʛʦ ʩ 

ʧʨʦʮʝʩʩʦʤ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʝʡ ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ  

600 ï 620 0ʉ ʜʣʷ ʣʝʛʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʪʘʣʝʡ;  

ʨʘʟʨʘʙʦʪʘʥ ʩʦʩʪʘʚ ʢʘʨʙʶʨʠʟʘʪʦʨʘ ʥʘ ʦʩʥʦʚʝ ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ: 60 % 

ʛʘʟʦʚʦʡ ʩʘʞʠ ʠ 40 % ʢʘʨʙʘʤʠʜʘ;   

ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ 

ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ  ʣʝʛʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʪʘʣʝʡ; 

ʨʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʚʣʠʷʥʠʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʟʘʢʘʣʢʠ ʥʘ ʧʨʦʮʝʩʩ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʝʬʝʢʪʥʦʩʪʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʣʝʛʠʨʦʚʘʥʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʪʘʣʝʡ; 

ʨʘʟʨʘʙʦʪʘʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ ʤʘʪʨʠʮ ʛʦʨʷʯʝʛʦ ʧʨʝʩʩʦʚʘʥʠʷ, 

ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʟʘʢʘʣʢʠ ʠ ʧʨʦʮʝʩʩʘ 

ʦʪʧʫʩʢʘ, ʩʦʚʤʝʱʝʥʥʦʛʦ ʩ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʝʡ ʜʣʷ ʣʝʛʠʨʦʚʘʥʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʪʘʣʝʡ 4ʍʄʌʉ ʠ 4ʍ5ʄʌ1ʉ. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʪʁʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

ʨʘʟʨʘʙʦʪʘʥʦ ʠ ʦʙʦʩʥʦʚʘʥʦ ʫʚʝʣʠʯʝʥʠʝ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʪʷʛʦʚʳʭ 

ʙʘʨʘʙʘʥʦʚ ʧʨʦʢʘʪʥʳʭ ʩʪʘʥʦʚ ʤʘʪʨʠʮ ʛʦʨʷʯʝʛʦ ʧʨʝʩʩʦʚʘʥʠʷ ʘʣʶʤʠʥʠʝʚʳʭ 

ʧʨʦʬʠʣʝʡ ʠ ʙʘʥʜʘʞʝʡ ʚ 1,5 ï 2 ʨʘʟʘ; 

ʨʘʟʨʘʙʦʪʘʥʦ ʠ ʦʙʦʩʥʦʚʘʥʦ ʩʦʢʨʘʱʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ 

ʫʧʨʦʯʥʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ 

ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ ʥʘ 1,5 ï 2 ʯʘʩʘ; 

ʨʘʟʨʘʙʦʪʘʥʦ ʠ ʦʙʦʩʥʦʚʘʥʦ ʫʚʝʣʠʯʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʪʚʝʨʜʦʩʪʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʫʧʨʦʯʥʝʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ ʦʪ HRC 60 ʜʦ HRC 72; 

ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʧʨʠʤʝʥʝʥʠʷ ʪʚʝʨʜʦʛʦ ʢʘʨʙʶʨʠʟʘʪʦʨʘ ʜʣʷ 

ʧʨʦʮʝʩʩʘ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ  ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʘ ʥʘ ʦʩʥʦʚʝ ʢʦʥʢʨʝʪʥʦ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʧʨʠ 
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ʨʘʟʨʘʙʦʪʢʝ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ 

ʧʨʦʮʝʩʩʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʩʪʘʣʠ, ʘ ʪʘʢʞʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʘ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʣʫʯʝʥʳ ʩ ʧʦʤʦʱʴʶ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ.   

ʅʘʫʯʥʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʅʘʫʯʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʫʩʪʘʥʦʚʣʝʥʠʠ ʚʣʠʷʥʠʷ ʨʝʞʠʤʦʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʥʘ ʩʪʨʫʢʪʫʨʫ, ʬʘʟʦʚʦʡ ʩʦʩʪʘʚ, ʛʣʫʙʠʥʫ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʩʣʦʷ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʪʘʣʝʡ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʩʦʩʪʘʚʘ ʢʘʨʙʶʨʠʟʘʪʦʨʘ ʥʘ ʦʩʥʦʚʝ ʤʝʩʪʥʦʛʦ ʩʳʨʷ ʜʣʷ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ 

ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʭʠʤʠʢʦ- 

ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʪʘʣʝʡ. 

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ 

ʣʝʛʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʪʘʣʝʡ: 

- ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʫʧʨʦʯʥʝʥʠʷ ʥʘʧʣʘʚʣʝʥʥʳʭ ʙʘʥʜʘʞʝʡ 

ʧʨʦʢʘʪʥʳʭ ʩʪʘʥʦʚ ʠ ʪʷʛʦʚʳʭ ʙʘʨʘʙʘʥʦʚ ʤʘʰʠʥʳ ʚʦʣʦʯʝʥʠʷ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ   ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʢʦʪʦʨʘʷ   ʚʥʝʜʨʝʥʘ  ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ  ʅʇʆ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʨʝʜʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʪʚʝʨʜʳʭ ʩʧʣʘʚʦʚ ɸʆ 

çɸʣʤʘʣʳʢʩʢʠʡ ɻʄʂè (ʉʧʨʘʚʢʘ ˉ ɸɸ005124 ɸʆ çɸʣʤʘʣʳʢʩʢʠʡ ɻʄʂè 

02.07.2020). ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦʣʛʦʚʝʯʥʦʩʪʴ 

ʥʘʧʣʘʚʣʝʥʥʳʭ ʙʘʥʜʘʞʝʡ ʧʨʦʢʘʪʥʳʭ ʩʪʘʥʦʚ ʠ ʪʷʛʦʚʳʭ ʙʘʨʘʙʘʥʦʚ ʤʘʰʠʥʳ 

ʚʦʣʦʯʝʥʠʷ ʚ 1,5-2 ʨʘʟʘ. 
- ʨʘʟʨʘʙʦʪʘʥʥrʝ ʪʝʧʣʦʚʳʝ ʨʝʞʠʤʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʦʚʤʝʩʪʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʦʪʧʫʩʢʘ ʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʥʘʩʳʱʝʥʠʷ 600-610Áʉ ʚʥʝʜʨʝʥʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʅʇʆ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʨʝʜʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʪʚʝʨʜʳʭ ʩʧʣʘʚʦʚ ɸʆ çɸʣʤʘʣʳʢʩʢʠʡ ɻʄʂè (ʉʧʨʘʚʢʘ ˉ 

ɸɸ005124 ɸʆ çɸʣʤʘʣʳʢʩʢʠʡ ɻʄʂè 02.07.2020). ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʨʝʞʠʤ 

ʧʦʟʚʦʣʠʣ ʩʦʢʨʘʪʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʠʢʣ ʥʘ 1,5-2 ʯʘʩʘ. 

- ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʢʘʨʙʶʨʠʟʘʪʦʨ ʥʘ ʦʩʥʦʚʝ ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ, 60% ʛʘʟʦʚʦʡ 

ʩʘʞʠ 40% ʢʘʨʙʘʤʠʜʘ ʚʥʝʜʨʝʥ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʅʇʆ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʨʝʜʢʠʭ 

ʤʝʪʘʣʣʦʚ ʠ ʪʚʝʨʜʳʭ ʩʧʣʘʚʦʚ ɸʆ çɸʣʤʘʣʳʢʩʢʠʡ ɻʄʂè (ʉʧʨʘʚʢʘ ˉ  

ɸɸ005124 ɸʆ çɸʣʤʘʣʳʢʩʢʠʡ ɻʄʂè 02.07.2020). ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʠ ʫʧʨʦʯʥʝʥʠʷ ʫʚʝʣʠʯʠʣʘʩʴ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʪʚʝʨʜʦʩʪʴ ʦʪ HRʉ 60 ʜʦ 

HRʉ 72. 

ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ 

ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʠ ʧʦʣʫʯʠʣʠ ʦʜʦʙʨʝʥʠʝ ʚ 11 ʥʘʫʯʥʦ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʢʦʥʬʝʨʝʥʮʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ 2 ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʠ 9 

ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʠ ʩʠʤʧʦʟʠʫʤʘʭ. 

ʆʧʫʙʣʠʢʦʚʘʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ 

ʦʧʫʙʣʠʢʦʚʘʥʦ ʚʩʝʛʦ 7 ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ 2 ʩʪʘʪʴʠ ʚ ʟʘʨʫʙʝʞʥʳʭ 
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ʞʫʨʥʘʣʘʭ ʠ 5 ʩʪʘʪʝʡ ʚ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʭ ʞʫʨʥʘʣʘʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ 

ɺʳʩʰʠʡ ʘʪʪʝʩʪʘʮʠʦʥʥʘʷ ʢʦʤʠʩʩʠʝʡ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ  ʘ 

ʦʧʫʙʣʠʢʦʚʘʥʠʶ ʦʩʥʦʚʥʳʭ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʡ ʜʦʢʪʦʨʘ 

ʬʠʣʦʩʦʬʠʠ (PhD). 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ. ʉʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʠ ʩʦʩʪʦʠʪ ʠʟ 

ʚʚʝʜʝʥʠʷ, ʧʷʪʠ ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, 

ʧʨʠʣʦʞʝʥʠʡ. ʆʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ ʩʦʩʪʦʚʣʷʝʪ 120 ʩʪʨʘʥʠʮ. 

  

ʆʉʅʆɺʅʆɽ ʉʆɼɽʈɾɸʅʀɽ ɼʀʉʉɽʈʊɸʎʀʀ. 
 

ɺʦ ʚʚʝʜʝʥʠʠ ʦʙʦʩʥʦʚʘʥʳ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʳʷʚʣʝʥʳ 

ʦʙʲʝʢʪ ʠ ʧʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʢʘʟʘʥʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʨʝʩʧʫʙʣʠʢʠ, 

ʠʟʣʦʞʝʥʳ ʥʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʦʙʦʩʥʦʚʘʥʘ ʥʘʜʝʞʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʨʘʩʢʨʳʪʳ ʠʭ ʥʘʫʯʥʦʝ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ, ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʧʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʨʘʙʦʪʘʤ ʠ 

ʩʪʨʫʢʪʫʨʝ ʜʠʩʩʝʨʪʘʮʠʠ. 

ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʠ çʊʨʝʙʦʚʘʥʠʷ ʢ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ 

ʩʪʘʣʷʤ. ʊʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ 

ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷè ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʩʪʘʣʷʤ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʩʢʦʣʴʢʫ ʨʝʞʫʱʠʝ, ʠ ʰʪʘʤʧʦʚʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʙʦʣʴʰʠʤ ʢʦʥʪʘʢʪʥʳʤ ʠ ʪʝʧʣʦʚʳʤ ʥʘʛʨʫʟʢʘʤ, 

ʧʦʵʪʦʤʫ ʦʪ ʥʠʭ ʪʨʝʙʫʝʪʩʷ ʚʳʩʦʢʘʷ ʪʚʝʨʜʦʩʪʴ, ʧʨʦʯʥʦʩʪʴ, ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʠ 

ʪʝʧʣʦʩʪʦʡʢʦʩʪʴ. ɺʩʝ ʵʪʠ ʩʚʦʡʩʪʚʘ ʩʪʘʣʠ ʧʦʣʫʯʘʶʪ ʚ ʧʨʦʮʝʩʩʝ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ 

ʠ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ 

ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʩʪʘʣʠ ʧʦʣʫʯʘʶʪ ʤʘʨʪʝʥʩʠʪʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ ʦʙʨʘʟʫʝʪʩʷ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʝ ʢʘʨʙʠʜ,r 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ  ʪʚʝʨʜʦʩʪʴ ʠ ʪʝʧʣʦʩʪʦʡʢʦʩʪʴ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʨʘʟʤʝʨ ʟʝʨʥʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ ʩʪʘʣʠ ʦʢʘʟʳʚʘʶʪ 

ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʨʝʞʠʤʳ ʝʸ ʟʘʢʘʣʢʠ. ɼʦʢʘʟʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʥʘʛʨʝʚʘ ʜʣʷ ʟʘʢʘʣʢʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʪʘʣʝʡ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʦʙʨʘʟʦʚʘʥʠʶ çʟʦʥʥʦʡè ʩʪʨʫʢʪʫʨʳ ʩ ʭʠʤʠʯʝʩʢʦʡ 

ʤʠʢʨʦʦʜʥʦʨʦʜʥʦʩʪʴʶ ʠ ʜʨʦʙʣʝʥʠʶ ʙʣʦʢʦʚ ʤʦʟʘʠʢʠ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʜʠʩʣʦʢʘʮʠʡ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʧʝʨʚʦʡ ʛʣʘʚʝ ʠʟʫʯʝʥʳ ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ 

ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʥʘʩʳʱʝʥʠʷ ʩʪʘʣʠ ʘʟʦʪʦʤ ʠ ʫʛʣʝʨʦʜʦʤ, ʧʨʦʮʝʩʩʳ 

ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʫʧʨʦʯʥʝʥʠʷ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʪʘʣʝʡ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʰʣʠ ʩʧʦʩʦʙʳ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʥʘʩʳʱʘʪʴ ʧʦʚʝʨʭʥʦʩʪʴ 

ʩʪʘʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʘʪʦʤʘʤʠ ʘʟʦʪʘ ʠ ʫʛʣʝʨʦʜʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 500-550Áʉ. 

ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʪʝʭʥʦʣʦʛʠʯʥʳʤʠ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʧʦʩʦʙʦʚ 

ʫʧʨʦʯʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʩʧʦʩʦʙʳ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʘʩʳʱʘʶʱʠʡ 

ʩʣʦʡ ʧʦʣʫʯʘʶʪ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʡ ʦʙʤʘʟʢʠ, ʥʘʥʦʩʠʤʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʜʝʪʘʣʝʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʠ çʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡè 
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ʧʨʦʚʝʜʝʥ ʚʳʙʦʨ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʳʭ ʙʳʣʠ ʚʟʷʪʳ 

ʰʪʘʤʧʦʚʳʝ ʩʪʘʣʠ ʤʘʨʦʢ 4ʍʄʌʉ 4ʍ5ʄʌ1ʉ, ʍ12ʌ1 ʠ ʙʳʩʪʨʦʨʝʞʫʱʘʷ ʩʪʘʣʴ 

ʈ6ʄ5. ʇʨʠʚʝʜʝʥʳ ʨʝʞʠʤʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʟʘʢʣʶʯʘʶʱʠʝʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʟʘʢʘʣʢʠ ʩ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘʛʨʝʚʘ ʠ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʪʧʫʩʢʘ, ʩʦʚʤʝʱʝʥʥʦʛʦ ʩ ʧʨʦʮʝʩʩʦʤ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ. 

ɿʘʢʘʣʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʜʣʷ ʰʪʘʤʧʦʚʳʭ ʩʪʘʣʝʡ ʩ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘʛʨʝʚʘ 

ʥʘʯʠʥʘʷ ʦʪ ʩʪʘʥʜʘʨʪʥʳʭ ʜʦ 1200Áʉ. ɼʣʷ ʩʪʘʣʠ ʈ6ʄ5 ʥʘʛʨʝʚ ʧʨʦʚʦʜʠʣʩʷ ʩʦ 

ʩʪʘʥʜʘʨʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 1200-1230Áʉ ʚ ʩʦʣʷʥʳʭ ʵʣʝʢʪʨʦʜʥʳʭ ʚʘʥʥʘʭ. 

ʅʘʛʨʝʪʳʝ ʦʙʨʘʟʮʳ ʟʘʢʘʣʠʚʘʣʠ ʚ ʤʘʩʣʦ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʪʧʫʩʢʦʤ, 

ʩʦʚʤʝʱʝʥʥʳʤ ʩ ʧʨʦʮʝʩʩʦʤ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ. ɼʣʷ 

ʩʪʘʣʝʡ 4ʍʄʌʉ 4ʍ5ʄʌ1ʉ, ʍ12ʌ1 ʦʪʧʫʩʢ ʧʨʦʚʦʜʠʣʩʷ ʩ ʪʝʤʧʝʨʘʪʫʨ 

500,550,600Áʉ, ʜʣʷ ʩʪʘʣʠ ʈ6ʄ5ïʩ ʪʝʤʧʝʨʘʪʫʨ 560,620,700,730Áʉ. ɼʣʷ 

ʧʨʦʮʝʩʩʘ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʚʝʨʜʫʶ 

ʩʨʝʜʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ 60-80% ʪʚʝʨʜʦʛʦ ʢʘʨʙʶʨʠʟʘʪʦʨʘ ʛʘʟʦʚʦʡ ʩʘʞʠ ʠ 30-40% 

ʢʘʨʙʘʤʠʜʘ ʉʆ (NH2)2 ï ʤʦʯʝʚʠʥ.r ʂʦʥʪʝʡʥʝʨ ʩ ʦʙʨʘʟʮʘʤʠ ʠ ʥʘʩʳʱʘʶʱʝʡ 

ʩʨʝʜʦʡ ʧʦʤʝʱʘʣʠ ʚ ʨʘʟʦʛʨʝʪʫʶ ʜʦ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨ (550-600Áʉ) ʧʝʯʴ ʠ 

ʚʨʝʤʷ ʥʘʩʳʱʝʥʠʷ ʠʩʯʠʩʣʷʣʠ ʩ ʤʦʤʝʥʪʘ ʫʩʪʘʥʦʚʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʩʣʝ 

ʟʘʛʨʫʟʢʠ ʢʦʥʪʝʡʥʝʨʘ. ʆʙʱʝʝ ʚʨʝʤʷ ʥʘʩʳʱʝʥʠʷ ʙʨʘʣʠ 1,3,6 ʯʘʩʦʚ. ʉʦʩʪʦʷʥʠʝ 

ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ ʦʧʨʝʜʝʣʷʣʠ ʨʝʥʪʛʝʥʦʛʨʘʬʠʯʝʩʢʠ. ʉʲʝʤʢʠ ʨʝʥʪʛʝʥʦʛʨʘʤʤ 

ʧʨʦʚʦʜʠʣʠ ʚ ʨʝʞʠʤʝ ʘʚʪʦʟʘʧʠʩʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʪʘʣʦʥʘ ʠʟ ʪʝʭ ʞʝ ʩʪʘʣʝʡ ʥʘ 

ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʜʠʬʨʘʢʪʦʤʝʪʨʘʭ ɼʨʦʥ 3.0-ɼʨʦʥ-3ʄ. ʀʩʧʦʣʴʟʦʚʘʣʠ ʠʟʣʫʯʝʥʠʝ 

ʞʝʣʝʟʥʦʛʦ ʘʥʦʜʘ. ʆʧʨʝʜʝʣʷʣʠ ʬʠʟʠʯʝʩʢʫʶ ʰʠʨʠʥʫ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʣʠʥʠʠ 

ʤʝʪʦʜʦʤ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʧʨʘʚʦʯʥʳʭ ʛʨʘʬʠʢʦʚ 

ʈʝʟʫʣʴʪʘʪʳ ʩʦʩʪʦʷʥʠʷ ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ ʦʧʨʝʜʝʣʷʣʠʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ 

ʬʠʟʠʯʝʩʢʦʡ ʰʠʨʠʥʝ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʣʠʥʠʠ ʠʥʪʝʨʬʝʨʝʥʮʠʠ. ʇʦʜʩʯʠʪʳʚʘʣʘʩʴ 

ʧʣʦʪʥʦʩʪʴ ʜʠʩʣʦʢʘʮʠʡ ʧʦ ʬʦʨʤʫʣʝ 

  ,(1) 

ʛʜʝ 

ɗ ï ʫʛʦʣ ʦʪʨʘʞʝʥʠʷ; 

- ʬʠʟʠʯʝʩʢʘʷ ʰʠʨʠʥʘ ʨʝʥʪʛʝʥʦʚʩʢʠʡ ʣʠʥʠʠ; 

b ï ʚʝʢʪʦʨ ɹʶʨʛʝʨʩʘ. 

ʇʝʨʠʦʜ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ʥʘʭʦʜʠʣʠ ʧʦ ʧʦʣʦʞʝʥʠʶ ʮʝʥʪʨʘ 
ʪʷʞʝʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʠʥʠʠ ʠʥʪʝʨʬʝʨʝʥʮʠʠ 

 ,    (2) 

ɻʜʝ 

      ïʜʣʠʥʘ ʚʦʣʥʳ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ;  

ɗ ï ʫʛʦʣ ʦʪʨʘʞʝʥʠʷ; 
 - ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʝ ʠʥʜʝʢʩʳ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʩʪʘʪʦʯʥʦʛʦ ʘʫʩʪʝʥʠʪʘ ʧʦʩʣʝ ʪʝʨʤʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʨʦʚʦʜʠʣʠ ʩʲʝʤʢʫ ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʣʠʥʠʡ (211), ʛʜʝ -ʬʘʟʘ (200) ɔï

ʬʘʟʳ. ʈʘʩʯʝʪ ʧʨʦʚʦʜʠʣʩʷ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʰʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʵʪʠʭ 

ʣʠʥʠʡ. 

ʊʚʝʨʜʦʩʪʴ ʦʙʨʘʟʮʦʚ ʧʨʦʰʝʜʰʠʭ ʪʝʨʤʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʦʧʨʝʜʝʣʷʣʠ ʥʘ 



31  

ʪʚʝʨʜʦʤʝʨʝ ʊʂ-2. ʄʠʢʨʦʪʚʝʨʜʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʦʙʨʘʟʮʦʚ ʦʧʨʝʜʝʣʷʣʠ 

ʥʘ ʤʠʢʨʦʪʚʝʨʜʦʤʝʨʝ ʇʄʊ-3. ʋʜʘʨʥʫʶ ʚʷʟʢʦʩʪʴ ʦʙʨʘʟʮʦʚ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʥʘ 

ʤʘʷʪʥʠʢʩʢʦʤ ʢʦʧʨʝ ʄʂ-30 ʥʘ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʘʭ ʨʘʟʤʝʨʦʤ 10ʭ10ʭ55 ʧʦ 

ɻʆʉʊ 9454-78 ʠ ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ. 

ʀʩʧʳʪʘʥʠʷ ʥʘ ʪʝʧʣʦʩʪʦʡʢʦʩʪʴ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʩʧʝʮʠʘʣʴʥʦ 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʦʙʨʘʟʮʘʭ, ʧʨʦʰʝʜʰʠʭ ʨʘʟʣʠʯʥʳʝ ʨʝʞʠʤʳ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ 

ʧʫʪʝʤ ʟʘʤʝʨʘ ʪʚʝʨʜʦʩʪʠ  ʚ  ʭʦʣʦʜʥʦʤ  ʩʦʩʪʦʷʥʠʠ. ʇʦʜʛʦʪʦʚʣʝʥʥʳʝ  ʦʙʨʘʟʮʳ 

ʧʦʜʚʝʨʛʘʣʠʩʴ ʜʚʫʭʯʘʩʦʚʦʤʫ ʦʪʧʫʩʢʫ ʚ ʢʘʤʝʨʥʦʡ ʧʝʯʠ ʧʨʠ ʟʘʜʘʥʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ. ʇʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠ ʟʘʤʝʨʳ ʪʚʝʨʜʦʩʪʠ. 

ʉʪʦʡʢʦʩʪʥʳʝ ʠʩʧʳʪʘʥʠʷ ʙʳʩʪʨʦʨʝʞʫʱʝʡ ʩʪʘʣʠ ʈ6ʄ5 ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʪʦʢʘʨʥʦ-ʚʠʥʪʦʨʝʟʥʦʤ ʩʪʘʥʢʝ ʤʦʜʝʣʠ 1ʂ62 ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ɼʣʷ 

ʠʩʧʳʪʘʥʠʷ ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʧʨʦʭʦʜʥʳʝ ʨʝʟʮʳ, ʧʨʦhʝʜʰʠʝ ʩʪʘʥʜʘʨʪʥʫʶ ʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ. ʆʙʨʘʙʦʪʢʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʙʳʣʘʴ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʘʤ ʩʪʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʨʝʟʫʣʴʪʘʪʦʚ. 

ʊʨʝʪʴʷ ʛʣʘʚʘ ʜʠʩʩʝʨʪʘʮʠʠ çʉʪʨʫʢʪʫʨʘ ʠ ʩʚʦʡʩʪʚʘ ʰʪʘʤʧʦʚʳʭ ʩʪʘʣʝʡ 

4ʍʄʌʉ, 4ʍ5ʄʌ1ʉ ʠ ʍ12ʌ1 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʦʚ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠè ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ 

ʚʣʠʷʥʠʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʟʘʢʘʣʢʠ ʠ ʧʨʦʮʝʩʩʦʚ ʦʪʧʫʩʢʘ ʥʘ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʩʪʘʣʝʡ, ʚʝʣʠʯʠʥʫ ʘʫʩʪʝʥʠʪʥʦʛʦ ʟʝʨʥʘ, 

ʩʦʜʝʨʞʘʥʠʝ ʦʩʪʘʪʦʯʥʦʛʦ ʘʫʩʪʝʥʠʪʘ, ʧʣʦʪʥʦʩʪʴ ʜʠʩʣʦʢʘʮʠʡ, ʘ ʪʘʢʞʝ 

ʧʨʦʮʝʩʩʘʤ, ʧʨʦʪʝʢʘʶʱʠʤ ʧʨʠ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʥʘʩʳʱʝʥʠʠ ʩʪʘʣʝʡ ʘʟʦʪʦʤ ʠ 

ʫʛʣʝʨʦʜʦʤ (ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷ). 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʟʘʢʘʣʢʠ ʜʣʷ ʚʩʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʤʘʨʦʢ ʩʪʘʣʝʡ 

ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʜʝʬʝʢʪʥʦʩʪʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʯʪʦ 

ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʧʣʦʪʥʦʩʪʠ ʜʠʩʣʦʢʘʮʠʡ (ʨʠʩ. 1,2). 
 

ʈʠʩ.1. ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʢʘʣʢʠ ʠ ʦʪʧʫʩʢʘ ʥʘ ʧʣʦʪʥʦʩʪʴ ʜʠʩʣʦʢʘʮʠʠ ʩʪʘʣʠ 

4ʍ5ʄʌ1ʉ 

1-ʙʝʟ ʦʪʧʫʩʢʘ, 2-ʦʪʧʫʩʢ 550 ↔ʉ, 3-ʦʪʧʫʩʢ 600 Áʉ. 
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ʈʠʩ.2. ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʢʘʣʢʠ ʠ ʦʪʧʫʩʢʘ ʥʘ ʧʣʦʪʥʦʩʪʴ 

ʜʠʩʣʦʢʘʮʠʠ ʩʪʘʣʠ ʍ12ʌ1; 

1-ʦʪʧʫʩʢ 550 ↔ʉ, 2-ʦʪʧʫʩʢ 600 ↔ʉ 

 

ʀʩʩʣʝʜʦʚʘʥʠ ̫ʩʦʩʪʦʷʥʠʷ ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ ʩʪʘʣʝʡ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʜʝʬʝʢʪʥʦʩʪʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ʠʩʩʣʝʜʫʝʤʳʭ ʩʪʘʣʝʡ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʟʘʢʘʣʢʠ ʩ ʪʝʤʧʝʨʘʪʫʨ 

1150-1200ϊʉ. ʇʘʨʘʤʝʪʨ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ʧʨʠ ʵʪʦʤ ʫʤʝʥʴʰʘʝʪʩʷ 
(ʨʠʩ. 3,4). ʇʦʚʳʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʜʝʬʝʢʪʦʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ʚʝʜʝʪ ʢ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʫʛʣʝʨʦʜʘ ʚ ʪʝʪʨʘʛʦʥʘʣʴʥʦʡ ʨʝʰʝʪʢʝ 

ʤʘʨʪʝʥʩʠʪʘ, ʪʦ ʝʩʪʴ ʯʘʩʪʴ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʫʭʦʜʠʪ ʥʘ ʜʝʬʝʢʪʳ ʨʝʰʝʪʢʠ. 
 

 
 

ʈʠʩ.3. ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʢʘʣʢʠ ʠ ʦʪʧʫʩʢʘ ʥʘ ʧʘʨʘʤʝʪʨ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ 

ʨʝʰʝʪʢʠ ʩʪʘʣʠ 4ʍ5ʄʌ1ʉ: 

1-ʙʝʟ ʦʪʧʫʩʢʘ, 2-ʦʪʧʫʩʢ 550 ↔ʉ, 3-ʦʪʧʫʩʢ 600 ↔ʉ 
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ʈʠʩ.4. ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʢʘʣʢʠ ʠ ʦʪʧʫʩʢʘ ʥʘ ʧʘʨʘʤʝʪʨ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ 

ʨʝʰʝʪʢʠ ʩʪʘʣʠ ʍ12ʌ1: 

1-ʦʪʧʫʩʢ 550 ↔ʉ, 2-ʦʪʧʫʩʢ 600 ↔ʉ 
 

 

ʈʠʩ.5. ɺʣʠʷʥʠʝ ʚʨʝʤʝʥʠ ʚʳʜʝʨʞʢʠ ʥʘ ʛʣʫʙʠʥʫ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʩʣʦʷ ʩʪʘʣʠ 4ʍ5ʄʌ1ʉ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 550 ↔ʉ (ʢʨʠʚʘʷ 1 ) ʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 600 ↔ʉ (ʢʨʠʚʘʷ 2). 

 

ʉʫʱʥʦʩʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʥʘʰʝʤ 

ʩʣʫʯʘʝ ʩʦʩʪʦʠʪ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʤʝʱʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʥʘʩʳʱʝʥʠʷ ʩʪʘʣʝʡ 

ʘʪʦʤʘʤʠ ʫʛʣʝʨʦʜʘ, ʘʟʦʪʘ ʠ ʧʨʦʮʝʩʩʘ ʦʪʧʫʩʢʘ ʩʪʘʣʝʡ ʚ ʝʜʠʥʳʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʠʢʣ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʥʘʩʳʱʝʥʠʷ ʘʪʦʤʘʤʠ ʫʛʣʝʨʦʜʘ  ʠ ʘʟʦʪʘ ʧʨʠ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤ ʮʠʘʥʠʨʦʚʘʥʠʠ ʥʘʯʠʥʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 560ϊʉ, 
ʧʨʠʯʝʤ ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʥʘʩʳʱʝʥʠʷ ʩʪʘʣʠ ʫʛʣʝʨʦʜʦʤ ʚ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʮʝʩʩʘ ʜʦʣʞʥʘ ʙʳʪʴ ʢʘʢ ʤʦʞʥʦ ʚʳʰʝ. 

ʆʜʥʘʢʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʰʝ 650ϊʉ ʥʘʯʠʥʘʪʁʩʷ ʧʨʦʮʝʩʩʳ 

ʨʘʩʧʘʜʘ ʩʪʨʫʢʪʫʨʳ ʩʪʘʣʠ, ʯʪʦ ʚʝʜʝʪ ʢ ʨʘʟʫʧʨʦʯʥʝʥʠʶ ʩʪʘʣʠ ʠ ʩʥʠʞʝʥʠʶ 
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ʪʚʝʨʜʦʩʪʠ. ʇʦʵʪʦʤʫ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʜʣʷ ʩʦʚʤʝʱʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʦʪʧʫʩʢʘ ʠ 

ʮʠʘʥʠʨʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʠʥʪʝʨʚʘʣʳ ʪʝʤʧʝʨʘʪʫʨ 550-620ϊʉ. ɹʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʪʝʭʥʦʣʦʛʠʯʥʳʤ ʜʣʷ ʧʨʦʮʝʩʩʘ ʪʚʝʨʜʦʛʦ 

ʮʠʘʥʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʘʨʙʶʨʠʟʘʪʦʨ ʠʟ ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ ʩʦʩʪʦʷʱʠʡ ʠʟ 60% 

ʩʘʞʠ 40% ʢʘʨʙʘʤʠʜʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʪʚʝʨʜʦʛʦ ʮʠʘʥʠʨʦʚʘʥʠʷ ʚ ʜʘʥʥʦʤ 

ʢʘʨʙʶʨʠʟʘʪʦʨʝ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʦ ʛʣʫʙʠʥʝ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʩʣʦʷ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 600Áʉ ʠ ʚʳʜʝʨʞʢʝ ʚ ʨʘʡʦʥʝ 3-4ʯʘʩʦʚ (ʨʠʩ.5,6.) 

 
 

ʈʠʩ.6. ɺʣʠʷʥʠʝ ʚʨʝʤʝʥʠ ʚʳʜʝʨʞʢʠ ʥʘ ʛʣʫʙʠʥʫ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʩʣʦʷ ʩʪʘʣʠ ʍ12ʌ1 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 550 ↔ʉ (ʢʨʠʚʘʷ 1 ) ʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 600 ↔ʉ (ʢʨʠʚʘʷ 2). 

 

ɺ ʧʨʦʮʝʩʩʝ ʩʦʚʤʝʱʝʥʠʷ ʦʪʧʫʩʢʘ ʩʪʘʣʝʡ ʩ ʧʨʦʮʝʩʩʦʤ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ ʥʘʩʳʱʝʥʥʳʡ ʩʣʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʪʦʥʢʫʶ ʩʤʝʩʴ ʤʘʨʪʝʥʩʠʪʘ ʠ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʢʘʨʙʦʥʠʪʨʠʜʥʳʭ  ʬʘʟ. (ʨʠʩ. 7).  

ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʮʠʘʥʠʨʦʚʘʥʥʦʛʦ ʩʣʦʷ ʦʙʨʘʟʫʝʪʩʷ ʪʦʥʢʠʡ ʩʣʦʡ ʥʝ 

ʪʨʘʚʷʱʝʡʩʷ ʩʚʝʪʣʦʡ ʢʦʨʢʠ ʢʘʨʙʠʜʘ. ʇʦʩʣʝ ʩʣʦʷ ʢʦʨʢʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʪʦʣʩʪʘʷ 

ʪʝʤʥʦʪʨʘʚʷʱʘʷʩʷ ʟʦʥʘ, ʥʝ ʠʤʝʶʱʘʷ ʨʝʟʢʦʡ ʛʨʘʥʠʮʳ ʩ ʦʩʥʦʚʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. 

ʊʚʝʨʜʦʩʪʴ ʪʝʤʥʦʪʨʘʚʷʱʝʡʩʷ ʟʦʥʳ HV 10000 ʄʇʘ, ʪʚʝʨʜʦʩʪʴ ʩʚʝʪʣʦʡ ʢʦʨʢʠ 

HV 8600 ʄʧʘ. ʉʪʨʫʢʪʫʨʘ ʪʝʤʥʦʪʨʘʚʣʷʱʝʡʩʷ ʟʦʥʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʩʴ 

ʤʘʨʪʝʥʩʠʪʘ, ʢʘʨʙʠʜʦʚ ʠ ʢʘʨʙʦʥʠʪʨʠʜʦʚ ʪʠʧʘ ʄ3(ʉ,N). ʀʟʤʝʨʝʥʠ ̫

ʤʠʢʨʦʪʚʸʨʜʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʦʙʨʘʟʮʦʚ ʩʪʘʣʝʡ, ʧʦʜʚʝʨʛʥʫʪʳʭ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ 

ʤʠʢʨʦʪʚʝʨʜʦʩʪʴ ʜʦʩʪʠʛʘʝʪ ʧʨʠ ʚʳʜʝʨʞʢʝ 3-4 ʯʘʩʘ (ʨʠʩ.8).  
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ʈʠʩ 7. ʎʠʘʥʠʨʦʚʘʥʥʦʡ ʩʣʦʡ ʧʦʩʣʝ ʥʘʩʳʱʝʥʠʷ 4 ʯʘʩʦʚ  

 
 

 
 

ʈʠʩ.8. ʀʟʤʝʥʝʥʠʝ ʤʠʢʨʦʪʚʸʨʜʦʩʪʠ ʮʠʘʥʠʨʦʚʘʥʥʦʛʦ ʩʣʦʷ ʧʦ ʛʣʫʙʠʥʝ ʥʘʩʳʱʝʥʠ ̫

ʩʪʘʣʠ 4ʍ5ʄʌ1ʉ. ʊʥʘʩʳʱ=6000ʉ    

ɺʨʝʤʷ ʥʘʩʳʱʝʥʠʷ 1 - 1 ʯʘʩ, 2 - 2  ʯʘʩʘ, 3 - 3  ʯʘʩʘ, 4 - 4 ʯʘʩʘ 

 

ʏʝʪʚʝʨʪʘʷ ʛʣʘʚʘ ʜʠʩʩʝʨʪʘʮʠʠ çʉʪʨʫʢʪʫʨʘ ʠ ʩʚʦʡʩʪʚʘ 

ʙʳʩʪʨʦʨʝʞʫʱʠʡ ʩʪʘʣʠ ʈ6ʄ5 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʦʚ 












