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ȽɎɑɐɑəɔɫ ɚɍ ɌɎɞɚɜɌɡ:  
 

ȶɟɓəɑɢɚɎɌ ȱɗɑəɌ ȬəɐɜɑɑɎəɌ ð ɖɌəɐɔɐɌɞ ɛɝɔɡɚɗɚɏɔɣɑɝɖɔɡ əɌɟɖ (SPIN-ɖɚɐ: 2722 -9883; ResearcherID: HLW -

6137 -2023; Scopus Author ID: 57197159007; ORCID iD: 0000 -0001 -9359 -9013). ȸɑɝɞɚ ɜɌɍɚɞɧ ɔ ɐɚɗɒəɚɝɞɨ: ɐɚɢɑəɞ 
ɖɌɠɑɐɜɧ ɛɝɔɡɚɗɚɏɔɔ ɗɔɣəɚɝɞɔ ɀȯȭȺȿ ȮȺ çȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɟəɔɎɑɜɝɔɞɑɞè. Ȭɐɜɑɝ: ȼɚɝɝɔɫ, 

199034, ɏ. ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏ, ȿəɔɎɑɜɝɔɞɑɞɝɖɌɫ əɌɍɑɜɑɒəɌɫ, 7/9. Ⱦɑɗɑɠɚə: +7 (812) 324-25-74, ɩɗɑɖɞɜɚəəɧɕ Ɍɐɜɑɝ: 
kuznetsova @spbu .ru  
 

ȳɔəɚɎɨɑɎɌ ȱɗɑəɌ ȮɔɖɞɚɜɚɎəɌ ð ɖɌəɐɔɐɌɞ ɛɝɔɡɚɗɚɏɔɣɑɝɖɔɡ əɌɟɖ (SPIN-ɖɚɐ: 3541-1056; ResearcherID: P -4011 -

2015; Scopus Author ID: 58022792500; ORCID iD: 0000 -0003 -1052 -103X). ȸɑɝɞɚ ɜɌɍɚɞɧ ɔ ɐɚɗɒəɚɝɞɨ: ɐɚɢɑəɞ ɖɌɠɑɐ-

ɜɧ ɛɝɔɡɚɗɚɏɔɔ ɗɔɣəɚɝɞɔ ɀȯȭȺȿ ȮȺ çȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɟəɔɎɑɜɝɔɞɑɞè. Ȭɐɜɑɝ: ȼɚɝɝɔɫ, 199034, 
ɏ. ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏ, ȿəɔɎɑɜɝɔɞɑɞɝɖɌɫ əɌɍɑɜɑɒəɌɫ, 7/9. Ⱦɑɗɑɠɚə: +7 (812) 324-25 -74, ɩɗɑɖɞɜɚəəɧɕ Ɍɐɜɑɝ: 
e.zinovieva @spbu .ru  
 

ȼɚɓɌəɚɎ ȮɝɑɎɚɗɚɐ ȬəɌɞɚɗɔɑɎɔɣ ð ɐɚɖɞɚɜ ɘɑɐɔɢɔəɝɖɔɡ əɌɟɖ, ɛɜɚɠɑɝɝɚɜ (SPIN-ɖɚɐ: 1978-9868; ResearcherID: 

M-2288 -2017; Scopus Author ID: 35977467700; ORCID iD: 0000 -0002 -9641 -7120). ȸɑɝɞɚ ɜɌɍɚɞɧ ɔ ɐɚɗɒəɚɝɞɨ: ɛɜɚ-
ɠɑɝɝɚɜ ɖɌɠɑɐɜɧ ɛɝɔɡɚɗɚɏɔɔ ɖɜɔɓɔɝəɧɡ ɔ ɩɖɝɞɜɑɘɌɗɨəɧɡ ɝɔɞɟɌɢɔɕ ɀȯȭȺȿ ȮȺ çȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏɝɖɔɕ ɏɚɝɟɐɌɜ-
ɝɞɎɑəəɧɕ ɟəɔɎɑɜɝɔɞɑɞè. Ȭɐɜɑɝ: ȼɚɝɝɔɫ, 199034, ɏ. ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏ, ȿəɔɎɑɜɝɔɞɑɞɝɖɌɫ əɌɍɑɜɑɒəɌɫ, 7/9. Ⱦɑɗɑɠɚə: +7 

(812) 324 -25-74, ɩɗɑɖɞɜɚəəɧɕ Ɍɐɜɑɝ: v.rozanov @spbu .ru  
 

ȶɚɝɞɜɚɘɔəɌ ȽɎɑɞɗɌəɌ ȹɔɖɚɗɌɑɎəɌ ð ɐɚɖɞɚɜ ɛɝɔɡɚɗɚɏɔɣɑɝɖɔɡ əɌɟɖ (SPIN-ɖɚɐ: 6397-2367; ResearcherID: N -

4254 -2013; Scopus Author ID: 56568149000; ORCID iD: 0000 -0001 -9508 -2587). ȸɑɝɞɚ ɜɌɍɚɞɧ ɔ ɐɚɗɒəɚɝɞɨ: ɛɜɚɠɑɝ-

ɝɚɜ ɖɌɠɑɐɜɧ ɛɝɔɡɚɗɚɏɔɔ ɗɔɣəɚɝɞɔ ɀȯȭȺȿ ȮȺ çȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɟəɔɎɑɜɝɔɞɑɞè. Ȭɐɜɑɝ: ȼɚɝɝɔɫ, 
199034, ɏ. ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏ, ȿəɔɎɑɜɝɔɞɑɞɝɖɌɫ əɌɍɑɜɑɒəɌɫ, 7/9. Ⱦɑɗɑɠɚə: +7 (812) 324-25 -74, ɩɗɑɖɞɜɚəəɧɕ 
Ɍɐɜɑɝ: s.kostromina @spbu .ru  
 

ʉʫʠʮʠʜʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ ʚ ʩʪʫʜʝʥʯʝʩʢʦʡ ʩʨʝʜʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʟʥʘʯʠʤʘʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʧʨʦʙʣʝʤʘ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷ, ʷʚʣʷʶʱʘʷʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʜʣʷ ɺʋɿʦʚ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʨʘʥʳ ʠʣʠ ʧʨʦʬʠʣʷ 

ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤ ʧʨʝʚʝʥʮʠʠ 

ʠ ʦʪʩʫʪʩʪʚʠʝ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʟʘʚʝʨʰʸʥʥʳʤ ʩʫʠʮʠʜʘʤ ʚ ʨʦʩʩʠʡʩʢʠʭ ʚʫʟʘʭ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʪʝʭʥʦʣʦʛʠʠ çʨʘʚʥʳʡ ï ʨʘʚʥʦʤʫè ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʦʤʫ ʠʥʩʪʨʫʤʝʥʪʫ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ. ʇʨʝʜʩʪʘʚʣʝʥ ʢʨʘʪʢʠʡ ʠʩʪʦʨʠʯʝʩʢʠʡ ʦʙʟʦʨ ʩʦʮʠʘʣʴʥʳʭ ʠʥʠʮʠʘʪʠʚ, ʢʦʪʦʨʳʝ 

ʩʬʦʨʤʠʨʦʚʘʣʠ ʦʩʥʦʚʳ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ 98 ʨʦʩʩʠʡʩʢʠʭ ʧʫʙʣʠʢʘʮʠʡ, ʛʜʝ 

ʪʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʟʘ ʧʝʨʠʦʜ ʩ 2001 ʧʦ 2025 ʛʛ. ɺʳʷʚʣʝʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʩʦʦʙʱʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʨʝʰʝʥʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʭ ʟʘʜʘʯ ʠ ʜʝ-

ʬʠʮʠʪ ʨʘʙʦʪ ʧʦ ʩʫʠʮʠʜʘʣʴʥʦʡ ʧʨʝʚʝʥʮʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʩʪʫʜʝʥʯʝʩʢʦʡ ʩʨʝʜʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʧʠʩʘʥʳ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠʝ ʦʩʥʦʚʘʥʠʷ, ʦʩʥʦʚʥʳʝ ʬʦʨʤʘʪʳ ʠ ʤʝʪʦʜʳ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ 

ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʘʜʜʠʢʮʠʡ, ɺʀʏ / ʀʇʇʇ, ʧʨʦʜʚʠʞʝʥʠʠ ɿʆɾ ʠ ʚ ʧʦʜʜʝʨʞʢʝ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ ʟʘʙʦ-

ʣʝʚʘʥʠʷʤʠ. ʆʜʥʘʢʦ ʨʘʙʦʪ, ʧʦʩʚʷʱʸʥʥʳʭ ʧʨʦʬʠʣʘʢʪʠʢʝ ʩʫʠʮʠʜʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦ-

ʛʠʠ çʨʘʚʥʳʡ ï ʨʘʚʥʦʤʫè ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʧʦʣʝ ʬʘʢʪʠʯʝʩʢʠ ʥʝʪ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ ʦʧʠ-

ʩʘʥʘ ʫʩʧʝʰʥʦʩʪʴ ʪʨʝʥʠʥʛʦʚ çʛʝʡʪʢʠʧʝʨʦʚè ʠ ʧʨʦʛʨʘʤʤ çʨʘʚʥʳʡ ï ʨʘʚʥʦʤʫè ʚ ʫʥʠʚʝʨʩʠʪʝʪʘʭ. ʅʘʤʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥ ʧʠʣʦʪʥʳʡ ʧʨʦʝʢʪ ʇʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʢʣʠʥʠʢʠ ʉʇʙɻʋ. ʈʘʟʨʘʙʦʪʘʥ ʪʨʸʭʯʘʩʦʚʦʡ ʪʨʝʥʠʥʛ çʨʘʚʥʳʡ ï ʨʘʚʥʦ-

ʤʫè ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʦʪʙʦʨʦʤ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʩʥʠʞʝʥʠʝ ʩʪʠʛʤʳ, ʦʙʫʯʝʥʠʝ ʨʘʩʧʦʟʥʘʚʘʥʠʶ 

ʧʨʠʟʥʘʢʦʚ ʩʫʠʮʠʜʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʘʣʛʦʨʠʪʤʘʤ ʧʦʤʦʱʠ ʩ ʦʮʝʥʢʦʡ ʥʝʤʝʜʣʝʥʥʳʭ ʠ ʦʪʩʨʦʯʝʥʥʳʭ (ʯʝʨʝʟ 3 

ʤʝʩʷʮʘ) ʵʬʬʝʢʪʦʚ. ʅʘ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʠʷ ʩʪʘʪʴʠ ʪʨʝʥʠʥʛ ʟʘʚʝʨʰʠʣʠ 50 ʯʝʣʦʚʝʢ. ʇʦ ʜʘʥʥʳʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʪʨʝʥʠʥʛʘ, ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʭʦʜʥʳʤ ʫʨʦʚʥʝʤ, ʪʝʤʘ ʩʫʠʮʠʜʘ ʩʪʘʥʦʚʠʪʩʷ ʜʣʷ ʩʪʫʜʝʥ-

ʪʦʚ-ʧʩʠʭʦʣʦʛʦʚ ʩʫʙʲʝʢʪʠʚʥʦ ʙʦʣʝʝ ʧʦʥʷʪʥʦʡ, ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʟʥʘʥʠʡ ʦ ʩʫʠʮʠʜʘʣʴʥʦʤ ʧʦʚʝʜʝʥʠʠ, ʦʙ ʘʣʛʦʨʠʪ-

ʤʘʭ ʠ ʛʦʪʦʚʥʦʩʪʠ ʦʢʘʟʘʪʴ ʧʦʤʦʱʴ ʩʚʝʨʩʪʥʠʢʫ ʚ ʩʣʫʯʘʝ ʩʫʠʮʠʜʘʣʴʥʦʡ ʫʛʨʦʟʳ. ɼʣʷ ʩʪʫʜʝʥʪʦʚ ʜʨʫʛʠʭ ʬʘʢʫʣʴʪʝ-

ʪʦʚ, ʧʦʤʠʤʦ ʫʢʘʟʘʥʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʩʜʚʠʛʦʚ, ʪʝʤʘ ʩʪʘʥʦʚʠʪʩʷ ʝʱʸ ʠ ʤʝʥʝʝ ʧʫʛʘʶʱʝʡ. ɼʘʣʴʥʝʡʰʝʝ ʩʦʚʝʨ-
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ʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʩʫʧʝʨʚʠʟʠʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ-

ʠʥʩʪʨʫʢʪʦʨʦʚ ʠ ʧʨʦʚʝʜʝʥʠʝ ʣʦʥʛʠʪʶʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʦʮʝʥʢʠ ʦʪʜʘʣʝʥʥʳʭ ʵʬʬʝʢʪʦʚ ʧʨʦʛʨʘʤʤ. ʎʝʣʝʩʦ-

ʦʙʨʘʟʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʵʪʦʪ ʪʠʧ ʩʫʠʮʠʜʘʣʴʥʦʡ ʧʨʝʚʝʥʮʠʠ ʚ ʦʙʱʫʶ ʩʠʩʪʝʤʫ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ 

ʩʪʫʜʝʥʪʦʚ ʚ ʚʫʟʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʠʮʠʜʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ, ʧʨʝʚʝʥʮʠʷ, çʨʘʚʥʳʡ-ʨʘʚʥʦʤʫè, ʩʪʫʜʝʥʪʳ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, 

ʛʨʫʧʧʦʚʳʝ ʧʨʦʛʨʘʤʤʳ 

 

ʉʘʤʦʫʙʠʡʩʪʚʘ ʚ ʩʪʫʜʝʥʯʝʩʢʦʡ ʩʨʝʜʝ ï ʟʥʘ-

ʯʠʤʘʷ ʧʨʦʙʣʝʤʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷ, ʯʪʦ 

ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʚ ʨʘʩʪʫʱʝʤ ʯʠʩʣʝ ʥʘʫʯʥʳʭ 

ʧʫʙʣʠʢʘʮʠʡ ʥʘ ʵʪʫ ʪʝʤʫ ʚ ʦʙʣʘʩʪʠ ʩʫʠʮʠʜʦʣʦ-

ʛʠʠ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʨʦ-

ʙʣʝʤʘ ʩʫʠʮʠʜʦʚ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʥʦʩʠʪ ʥʝ ʣʦ-

ʢʘʣʴʥʳʡ, ʘ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʕʪʦ ʧʦʜ-

ʪʚʝʨʞʜʘʝʪʩʷ ʥʘʫʯʥʳʤʠ ʧʫʙʣʠʢʘʮʠʷʤʠ ʠʟ ʩʘʤʳʭ 

ʨʘʟʥʳʭ ʩʪʨʘʥ ʤʠʨʘ: ʦʪ ʉʐɸ ʠ ɽʚʨʦʧʳ ʜʦ ɸʟʠʠ, 

ɸʬʨʠʢʠ ʠ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠ [1, 2].  ʇʦ ʜʘʥ-

ʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʟʘ ʧʦʩʣʝʜʥʠʝ 8 ʣʝʪ, ʩʨʝʜʠ 

ʩʪʫʜʝʥʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʜʝ-

ʧʨʝʩʩʠʠ (27,2%), ʥʘʣʠʯʠʝ ʩʫʠʮʠʜʘʣʴʥʳʭ ʤʳʩ-

ʣʝʡ ʦʪʤʝʯʘʶʪ ʫ ʩʝʙʷ ʦʪ 9,7 ʜʦ 58,3% ʩʪʫʜʝʥʪʦʚ 

(ʧʦ ʨʘʟʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ), ʘ ʯʘʩʪʦʪʘ ʧʦʧʳʪʦʢ 

ʩʘʤʦʫʙʠʡʩʪʚʘ ʜʦʭʦʜʠʪ ʜʦ 14,7% [1, 3]. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʩʫ-

ʠʮʠʜʘʣʴʥʳʭ ʤʳʩʣʝʡ, ʧʦʧʳʪʦʢ ʠ ʟʘʚʝʨʰʸʥʥʦʛʦ 

ʩʘʤʦʫʙʠʡʩʪʚʘ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʷʚʣʷʶʪʩʷ, ʥʘʨʷ-

ʜʫ ʩ ʜʨʫʛʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦ-

ʚʴʷ, ʜʝʧʨʝʩʩʠʚʥʳʝ ʠ ʪʨʝʚʦʞʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ 

[4]. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʛʣʦ-

ʙʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. ɺ ʉʐɸ ʚ 

2015 ʛʦʜʫ ʧʦʯʪʠ 33% ʩʪʫʜʝʥʪʦʚ, ʦʙʨʘʪʠʚʰʠʭʩʷ 

ʟʘ ʧʦʤʦʱʴʶ ʧʦ ʚʦʧʨʦʩʘʤ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦ-

ʚʴʷ, ʩʝʨʴʸʟʥʦ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦ-

ʧʳʪʢʠ ʩʘʤʦʫʙʠʡʩʪʚʘ ʚ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʩʚʦʝʡ 

ʞʠʟʥʠ [5].  

ʉʧʝʮʠʬʠʢʘ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʢʘʢ ʧʝ-

ʨʠʦʜʘ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʩʫʠʮʠʜʘʣʴʥʦʛʦ ʧʦ-

ʚʝʜʝʥʠʷ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʩʪʫʜʝʥʪʳ, ʦʩʦ-

ʙʝʥʥʦ ʧʝʨʚʦʛʦ-ʚʪʦʨʦʛʦ ʢʫʨʩʦʚ, ʥʘʭʦʜʷʪʩʷ ʚ 

ʢʨʠʪʠʯʝʩʢʦʡ ʬʘʟʝ ʧʝʨʝʭʦʜʘ ʦʪ ʧʦʜʨʦʩʪʢʦʚʦʛʦ 

ʚʦʟʨʘʩʪʘ ʢ ʚʟʨʦʩʣʦʡ ʞʠʟʥʠ. ʆʥʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ 

ʢʦʤʧʣʝʢʩʦʤ ʫʥʠʢʘʣʴʥʳʭ ʩʪʨʝʩʩʦʨʦʚ. ʉʨʝʜʠ ʥʠʭ 

ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʫʯʝʙʥʳʝ ï ʘʢʘʜʝʤʠʯʝ-

ʩʢʘʷ ʥʘʛʨʫʟʢʘ, ʜʘʚʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʫʩʧʝʚʘʝʤʦ-

ʩʪʠ ʧʨʠ ʥʘʣʠʯʠʠ ʚʳʩʦʢʦ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʳ, 

ʩʪʨʘʭ ʦʪʯʠʩʣʝʥʠʷ; ʩʦʮʠʘʣʴʥʳʝ ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʘʜʘʧʪʘʮʠʠ ʢ ʥʦʚʦʡ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʝ, ʦʙʦʩʦʙ-

ʣʝʥʠʝ ʦʪ ʨʦʜʠʪʝʣʴʩʢʦʡ ʩʝʤʴʠ, ʬʠʥʘʥʩʦʚʘʷ ʥʝ-

ʩʪʘʙʠʣʴʥʦʩʪʴ; ʤʝʞʣʠʯʥʦʩʪʥʳʝ ï ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʥʦʚʳʭ ʙʣʠʟʢʠʭ ʦʪʥʦʰʝʥʠʡ ʠ ʪ.ʜ. [6]. ʂʘʢ ʩʣʝʜ-

ʩʪʚʠʝ, ʧʨʦʚʦʜʠʤʳʝ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʤʦʥʠʪʦʨʠʥ-

ʛʠ ʬʠʢʩʠʨʫʶʪ ʫʩʪʦʡʯʠʚʫʶ ʜʠʥʘʤʠʢʫ ʩʫʠʮʠ-

ʜʘʣʴʥʳʭ ʩʣʫʯʘʝʚ ʚ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ ʢʘʤʧʫʩʘʭ 

ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ [1].  

ɺ ʨʦʩʩʠʡʩʢʠʭ ʚʫʟʘʭ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʪʘʢʞʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʫʠʮʠʜʘʣʴʥʳʭ 

ʧʝʨʝʞʠʚʘʥʠʡ, ʦʜʥʘʢʦ ʩʪʘʪʠʩʪʠʢʘ ʟʘʚʝʨʰʸʥʥʳʭ 

ʩʫʠʮʠʜʦʚ ʚ ʵʪʦʡ ʩʦʮʠʘʣʴʥʦʡ ʛʨʫʧʧʝ ʦʬʠʮʠʘʣʴʥʦ 

ʥʝ ʚʝʜʸʪʩʷ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʦʮʝʥʢʫ ʩʫʱʝʩʪʚʫʶ-

ʱʠʭ ʪʝʥʜʝʥʮʠʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʠʟʫʯʝʥʠʝ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ, ʥʘʧʨʠʤʝʨ, 

ʩʦʦʙʱʝʥʠʡ ʦ ʩʘʤʦʫʙʠʡʩʪʚʘʭ ʩʪʫʜʝʥʪʦʚ ʠ ʘʩʧʠ-

ʨʘʥʪʦʚ ʚ ʩʝʪʝʚʳʭ ʉʄʀ ʠ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, 

ʧʦʟʚʦʣʷʝʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʠ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʚʫ-

ʟʦʚ ʵʪʘ ʧʨʦʙʣʝʤʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ [7].  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʨʦʛʨʘʤʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʫʠ-

ʮʠʜʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʩʪʫʜʝʥʯʝʩʢʦʡ ʩʨʝʜʝ, ʪʦ 

ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʩʝʛʦʜʥʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʨʝʚʝʥʮʠʠ ʚ ʚʫʟʘʭ 

ʧʦʢʘ ʥʝ ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʩʥʠʞʝʥʠʝ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʩʫʠʮʠʜʘʣʴʥʦʩʪʠ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ [8]. ɺ 

ʈʦʩʩʠʠ ʵʪʘ ʩʠʪʫʘʮʠʷ ʦʪʯʘʩʪʠ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, 

ʯʪʦ ʩʠʩʪʝʤʥʘʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ʚ ʚʫ-

ʟʘʭ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʧʨʦʛʨʘʤʤʳ ʧʨʦʬʠʣʘʢ-

ʪʠʢʠ ʩʫʠʮʠʜʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʬʘʢʪʠʯʝʩʢʠ 

ʟʘʨʘʙʦʪʘʣʘ ʩ 2022 ʛʦʜʘ, ʢʦʛʜʘ ʙʳʣʘ ʧʨʠʥʷʪʘ 

ʢʦʥʮʝʧʮʠʷ ʨʘʟʚʠʪʠʷ ʩʝʪʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ 

ʩʣʫʞʙ ʚ ʚʫʟʘʭ ʈʦʩʩʠʠ. ʇʦʵʪʦʤʫ ʵʪʠ ʧʨʦʛʨʘʤʤʳ 

ʟʘʯʘʩʪʫʶ ʩʪʨʦʷʪʩʷ ʥʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʤʝʶʱʠʭʩʷ 

ʨʘʟʨʘʙʦʪʦʢ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʠʪʦʛʦʚ ʚʥʝʜʨʝʥʠʷ ʠ 

ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ, ʘ ʠʩʭʦʜʷ ʠʟ ʨʝʩʫʨʩʦʚ ʧʩʠ-

ʭʦʣʦʛʠʯʝʩʢʠʭ ʩʣʫʞʙ ʠ ʢʦʤʧʝʪʝʥʮʠʡ ʧʩʠʭʦʣʦ-

ʛʦʚ. ʏʘʩʪʦ ʨʝʘʣʠʟʘʮʠʷ ʟʘʜʘʯ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʛʨʘʤʤ ʧʩʠʭʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ, ʯʪʦ ʦʯʝ-

ʚʠʜʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʯʝʥʴ ʚʘʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠ-

ʤʘʥʠʝ ʥʘ ʪʝ ʧʨʠʸʤʳ, ʢʦʪʦʨʳʝ ʭʦʨʦʰʦ ʩʝʙʷ ʟʘ-

ʨʝʢʦʤʝʥʜʦʚʘʣʠ ʧʨʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʥʘʨʫʰʝʥʠʡ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʠ ʧʦʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘ-

ʪʠʚʥʦʩʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʪʠʢʠ 

ʩʫʠʮʠʜʘʣʴʥʦʡ ʧʨʝʚʝʥʮʠʠ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ. 

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʧʨʠʝʤʦʚ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ 

çʨʘʚʥʳʡ-ʨʘʚʥʦʤʫè.   

ʂʨʘʪʢʠʡ ʠʩʪʦʨʠʯʝʩʢʠʡ ʦʙʟʦʨ. ʊʝʭʥʦ-

ʣʦʛʠʠ çʨʘʚʥʳʡ ï ʨʘʚʥʦʤʫè ʢʘʢ ʩʨʝʜʩʪʚʦ ʧʦʜ-

ʜʝʨʞʘʥʠʷ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʚ ʩʪʫʜʝʥʯʝ-

ʩʢʦʡ ʩʨʝʜʝ 

ʅʘ ʟʘʧʘʜʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ çʨʘʚʥʳʡ ï ʨʘʚʥʦʤʫè ʚ ʦʙʣʘʩʪʠ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʩʫʱʝʩʪʚʫʶʪ ʫʞʝ ʜʦʩʪʘ-




