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ɐɔəɌɞɚɜ ɖɌɠɑɐɜɧ əɑɎɜɚɗɚɏɔɔ ɝ ɖɟɜɝɚɘ əɑɕɜɚɡɔɜɟɜɏɔɔ ȴəɝɞɔɞɟɞɌ ɖɗɔəɔɣɑɝɖɚɕ ɘɑɐɔɢɔəɧ ɀȯȭȺȿ ȮȺ çȾɪɘɑəɝɖɔɕ 
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ȮɑɜɍɌɡ ȾɌɞɨɫəɌ ɉɐɟɌɜɐɚɎəɌ ð ɖɌəɐɔɐɌɞ ɘɑɐɔɢɔəɝɖɔɡ əɌɟɖ (SPIN-ɖɚɐ: 7776-4134; Researcher  ID : HLP-4080 -

2023; ORCID  iD : 0000 -0002 -6294 -1776; Scopus  Author  ID: 54406113100). ȸɑɝɞɚ ɜɌɍɚɞɧ ɔ ɐɚɗɒəɚɝɞɨ: ɐɚɢɑəɞ ɖɌɠɑɐ-

ɜɧ əɑɎɜɚɗɚɏɔɔ ɝ ɖɟɜɝɚɘ əɑɕɜɚɡɔɜɟɜɏɔɔ ȴəɝɞɔɞɟɞɌ ɖɗɔəɔɣɑɝɖɚɕ ɘɑɐɔɢɔəɧ ɀȯȭȺȿ ȮȺ çȾɪɘɑəɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑə-
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əɑɎɜɚɗɚɏ əɑɎɜɚɗɚɏɔɣɑɝɖɚɏɚ ɚɞɐɑɗɑəɔɫ Ⱦɪɘɑəɝɖɚɕ ɍɚɗɨəɔɢɧ ɀȯȭȿȳ çȳɌɛɌɐəɚ-Ƚɔɍɔɜɝɖɔɕ ɘɑɐɔɢɔəɝɖɔɕ ɢɑəɞɜ ɀȸȭȬ 
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ɖɌɠɑɐɜɧ əɑɎɜɚɗɚɏɔɔ ɝ ɖɟɜɝɚɘ əɑɕɜɚɡɔɜɟɜɏɔɔ ȴəɝɞɔɞɟɞɌ ɖɗɔəɔɣɑɝɖɚɕ ɘɑɐɔɢɔəɧ ɀȯȭȺȿ ȮȺ çȾɪɘɑəɝɖɔɕ ɏɚɝɟɐɌɜ-
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ɖɌɠɑɐɜɧ əɑɎɜɚɗɚɏɔɔ ɝ ɖɟɜɝɚɘ əɑɕɜɚɡɔɜɟɜɏɔɔ ȴəɝɞɔɞɟɞɌ ɖɗɔəɔɣɑɝɖɚɕ ɘɑɐɔɢɔəɧ ɀȯȭȺȿ ȮȺ çȾɪɘɑəɝɖɔɕ ɏɚɝɟɐɌɜ-
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ɼʠʘʛʥʦʟ ʜʠʩʮʠʨʢʫʣʷʪʦʨʥʦʡ ʵʥʮʝʬʘʣʦʧʘʪʠʠ (ɼʕʇ) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʳʩʪʘʚʣʷʝʤʳʭ ʚ 
ʥʝʚʨʦʣʦʛʠʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ ʨʝʘʣʴʥʦ ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʦ ʠ ʩ ʝʛʦ 
ʛʠʧʝʨʜʠʘʛʥʦʩʪʠʢʦʡ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʦʪʩʫʪʩʪʚʠʝʤ ʯʸʪʢʠʭ ʢʨʠʪʝʨʠʝʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʝʨʠʬʠʢʘʮʠʠ 
ɼʕʇ. ɸʚʪʦʨʘʤʠ ʧʨʦʚʝʜʸʥ ʦʙʟʦʨ ʜʘʥʥʳʭ ʣʠʪʝʨʘʪʫʨʳ, ʧʦʩʚʷʱʝʥʥʳʭ ʘʥʘʣʠʟʫ ʩʦʚʨʝʤʝʥʥʳʭ ʢʣʠʥʠʢʦ-

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʝʨʥʘʷ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʩʪʨʫʤʝʥ-
ʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʦʣʝʝ ʨʘʥʥʝʡ 
ʧʦʩʪʘʥʦʚʢʝ ʜʠʘʛʥʦʟʘ ʠ ʥʘʟʥʘʯʝʥʠʶ ʪʝʨʘʧʠʠ, ʟʘʤʝʜʣʝʥʠʶ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ.  

�D�e�x�q�_�\�u�_�� �k�e�h�\�Z����ʜʠʩʮʠʨʢʫʣʷʪʦʨʥʘʷ ʵʥʮʝʬʘʣʦʧʘʪʠʷ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ, ʢʣʠʥʠʢʦ-

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ɼʕʇ, ʢʦʛʥʠʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʩʦʩʫʜʠʩʪʘʷ ʜʝʤʝʥʮʠʷ, ʩʦʩʫʜʠʩʪʘʷ ʜʝʧʨʝʩ-
ʩʠʷ 

 

ɼʠʩʮʠʨʢʫʣʷʪʦʨʥʘʷ ʵʥʮʝʬʘʣʦʧʘʪʠʷ (ɼʕʇ) 
ï ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʜʠʘ-
ʛʥʦʟʦʚ, ʢʦʪʦʨʳʡ ʚʳʩʪʘʚʣʷʝʪʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ 
ʥʝʚʨʦʣʦʛʠʠ ʚ ʈʦʩʩʠʠ. ʇʦ ʜʘʥʥʳʤ ʄʠʥʟʜʨʘʚʘ 
ʈʦʩʩʠʠ ʚ 2017 ʛ. ʥʘ 100000 ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝ-
ʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʛʥʦʟʦʤ ʛʨʫʧ-
ʧʳ ʄʂɹ çɼʨʫʛʠʝ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʳʝ ʟʘʙʦ-
ʣʝʚʘʥʠʷè ʩʦʩʪʘʚʠʣʦ 5560. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʝ 

ʠʩʢʣʶʯʘʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ʛʠʧʝʨʜʠʘʛʥʦʩʪʠʢʘ ʩʦ 
ʩʪʦʨʦʥʳ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪ-
ʩʪʚʠʷ ʯʸʪʢʠʭ ʢʨʠʪʝʨʠʝʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 
ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ɼʕʇ [1, 2]. ʅʘ ʜʘʥʥʳʡ 
ʤʦʤʝʥʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʙʳ 
ʤʦʛʣʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʟʚʠʪʠʝ ʟʘʙʦʣʝʚʘʥʠʷ 
ʠʣʠ ʧʦʤʦʯʴ ʨʝʛʨʝʩʩʠʨʦʚʘʪʴ ʩʠʤʧʪʦʤʘʪʠʢʝ 
ʥʝʪ.  
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