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ɸʥʥʦʪʘʮʠʷ. ɺ ʦʙʟʦʨʝ ʧʫʙʣʠʢʘʮʠʡ ʩʦʪʨʫʜʥʠʢʦʚ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʊʫʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 3 ʛʦʜʘ ʧʨʦʩʣʝʞʝʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʦʚʳʤʠ ʚʳʟʦ-

ʚʘʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʧʘʥʜʝʤʠʝʡ COVID-19. ɹʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ ʧʨʠʢʣʘʜʥʳʭ ʠ ʬʫʥʜʘ-

ʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʥʝʩʢʦʣʴʢʦ ʧʨʦʛʨʘʤʤ ʜʣʷ ʕɺʄ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʜʣʷ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʤʝʜʠʮʠʥʩʢʠʭ ʜʘʥʥʳʭ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʚʝʨʩʠʠ ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʠʢʣʘʜ-

ʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʠʟʚʝʩʪʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʬʠʣʦʛʝ-

ʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʨʦʥʘʚʠʨʫʩʘ SARS-CoV, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ COVID-19. ʈʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʚʷʱʝʥ ʙʠʦʬʠʟʠʯʝʩʢʠʤ ʘʩʧʝʢʪʘʤ 

ʫʧʨʘʚʣʝʥʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴʶ ʢʦʨʦʥʘʚʠʨʫʩʦʚ, ʵʢʦʣʦʛʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʵʬʬʝʢʪʘʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʣʝʯʝʥʠʷ COVID-19 ï

ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʡ ʤʝʤʙʨʘʥʥʦʡ ʦʢʩʠʛʝʥʘʮʠʠ ʢʨʦʚʠ ʠ ʧʝʨʬʪʦʨʘʥʘ, ʛʝʣʠʡ-ʢʠʩʣʦʨʦʜʥʳʭ ʠʥʛʘʣʷʮʠʡ ʧʦ-

ʜʦʛʨʝʪʦʡ ʛʝʣʠʡ-ʢʠʩʣʦʨʦʜʥʦʡ ʩʤʝʩʴʶ. ʇʦʢʘʟʘʥʘ ʤʝʪʦʜʦʣʦʛʠʠ ʚʦʩʧʠʪʘʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘ-

ʫʯʥʳʭ ʢʘʜʨʦʚ, ʩʧʦʩʦʙʥʳʭ ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʩʣʦʞʠʚʰʠʝʩʷ ʫʩʣʦʚʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ 

ʧʫʙʣʠʢʘʮʠʡ ʧʦʩʚʷʱʝʥʦ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ, ʦʩʣʦʞʥʷʶʱʝʛʦ ʧʦʩʪʢʦʚʠʜʥʳʡ 

ʩʪʨʝʩʩ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʘʟʣʠʯʥʳʭ ʵʢʩʪʨʘʢʪʦʚ (ʵʪʘʥʦʣʴʥʦʛʦ, 

ʘʮʝʪʦʥʦʚʦʛʦ, ʪʦʣʫʦʣʴʥʦʛʦ ʠ ʜʨ.) ʧʨʠʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ï ʪʨʘʚ, ʣʠʩʪʴʝʚ, ʢʦʨʥʝʡ ʠ ʧʨʝʧʘʨʘʪʦʚ ʪʨʘʜʠʮʠʦʥ-

ʥʦʡ ʢʠʪʘʡʩʢʦʡ ʤʝʜʠʮʠʥʳ, ʠʤʝʶʱʠʭ ʟʥʘʯʝʥʠʝ ʚ ʥʦʨʤʘʣʠʟʘʮʠʠ ʜʝʪ̫ʝʣʴʥʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʩʪʨʝʩʩʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: COVID-19, ɻ ʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʘʷ ʤʝʤʙʨʘʥʥʘʷ ʦʢʩʠʛʝʥʘʮʠʷ ʢʨʦʚʠ, ʧʝʨʬʪʦʨʘʥ, ʛʝ-

ʣʠʡ-ʢʠʩʣʦʨʦʜʥʳʝ ʠʥʛʘʣʷʮʠʠ, ʩʪʨʝʩʩ. 
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Abstract. A review of publications of staff of the Medical Institute of Tula State University over the past 

3 years highlights certain trends related to the new challenges caused by the COVID-19 pandemic. Diversifica-

tion of applied and fundamental research was carried out. Several computer programs have been developed and 

registered, including those for multivariate analysis of medical data, specialized versions of algorithms and ap-

plied software. The review presents literature data on the known features of phylogenetic changes and function-

ing of the SARS-CoV coronavirus, which can be used for the prevention and treatment of COVID-19. A number 

of studies are devoted to the biophysical aspects of coronavirus life management, ecological and ecological ef-

fects of electromagnetic radiation. It characterized the therapeutic possibilities of various methods of treating 

COVID-19 - extracorporeal membrane oxygenation of blood and perfluorane, helium-oxygen inhalation with a 

heated helium-oxygen mixture. The methodology of education and training of medical scientific personnel capa-

ble of responding to the prevailing conditions is shown. A large number of publications are devoted to various 

types of occupational stress that complicate post-Covid stress. The review presents the results of studies of the 

chemical composition of various extracts (ethanol, acetone, toluene, etc.) of natural compounds - herbs, leaves, 

roots, and preparations of traditional Chinese medicine, which are important in the normalization of the function-

ing of the body's functional systems under stress. 

Keywords: COVID-19, extracorporeal membrane oxygenation of blood, perftoran, helium-oxygen inha-

lation, stress. 



ɺɽʉʊʅʀʂ ʅʆɺʓʍ ʄɽɼʀʎʀʅʉʂʀʍ ʊɽʍʅʆʃʆɻʀʁ. ʕʣʝʢʪʨʦʥʥʦʝ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʠʟʜʘʥʠʝ ï 2020 ï N 6 

JOURNAL OF NEW MEDICAL TECHNOLOGIES, eEdition ï 2020 ï N 6 
 

ɺ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ COVID-19 ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʫʯʥʳʭ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʈʦʩ-

ʩʠʠ, ʢʘʢ ʠ ʚ ʚʩʝʤ ʤʠʨʝ, ʧʨʝʪʝʨʧʝʣʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. ɺ ʤʝʜʠʮʠʥʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʊʫʣɻʋ ʪʘʢʞʝ 

ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ ʧʨʠʢʣʘʜʥʳʭ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʝʥʦ 

ʫʚʝʣʠʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʧʫʙʣʠʢʘʮʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʨʘʟʣʠʯʥʳʤ ʘʩʧʝʢʪʘʤ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ, 

ʦʜʥʘʢʦ, ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʢ ʙʳ ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ, ʙʳʣʠ ʧʝʨʝʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʜʦʩʪʠʞʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ 

ʣʝʯʝʥʠʷ COVID-19.  

ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ï ʧʨʦʛʨʘʤʤʘ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʤʝʜʠʮʠʥʩʢʠʭ ʜʘʥ-

ʥʳʭ ʜʣʷ ʕɺʄ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʚʝʨʩʠʷ ʘʣʛʦʨʠʪʤʘ ʠ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʘʣʛʝʙ-

ʨʘʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʣʦʛʠʢʠ ʜʣʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ. ʇʨʠ ʧʦ-

ʤʦʱʠ ʵʪʠʭ ʧʨʦʛʨʘʤʤ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ ʧʥʝʚʤʦʥʠʠ, ʙʦʣʝʟʥʝʡ 

ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʠʪʘʥʠʷ ʠ ʥʘʨʫʰʝʥʠʡ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʦʪ ʠʥʬʘʨʢʪʘ ʤʦʟʛʘ ʟʘ 

5 ʣʝʪ [46, 48-51]. ʆʩʫʱʝʩʪʚʣʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦʟʚʦʣʷʪ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚ ʧʝʨʠʦʜʳ ʜʦ ʧʘʥʜʝʤʠʠ ʠ ʧʦʩʣʝ ʧʘʥʜʝʤʠʠ. ʋʥʠʬʠʮʠʨʦʚʘʥʥʘʷ ʦʮʝʥʢʘ ʚʘʞʥʘ ʜʣʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʠʥʷʪʠʷ 

ʧʦʩʣʝʜʫʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ.  

ɹʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʦʙʟʦʨʳ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʠʟʚʝʩʪʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝ-

ʥʠʡ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʨʦʥʘʚʠʨʫʩʘ SARS-CoV, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠ-

ʢʠ ʠ ʣʝʯʝʥʠʷ COVID-19. ʈʷʜ ʦʙʟʦʨʦʚ ʧʦʩʚʷʱʝʥ ʙʠʦʬʠʟʠʯʝʩʢʠʤ ʘʩʧʝʢʪʘʤ ʫʧʨʘʚʣʝʥʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦ-

ʩʪʴʶ ʢʦʨʦʥʘʚʠʨʫʩʦʚ, ʵʢʦʣʦʛʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʵʬʬʝʢʪʘʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʘ ʮʝ-

ʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʚʠʨʫʩ ʨʘʟʣʠʯʥʳʭ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʥʘʥʦʯʘʩʪʠʮ ï ʤʝʪʘʣʣʦʚ (ʩʝʨʝʙʨʘ, ʟʦʣʦʪʘ, ʞʝʣʝʟʘ ʠ ʜʨ.) ʩ ʠʟʚʝʩʪʥʳʤʠ 

ʤʝʭʘʥʠʟʤʘʤʠ ʚʦʟʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʯʘʩʪʠʮ (ʥʘʥʦʪʨʫʙʢʠ, ʬʫʣʣʝʨʝʥʳ ʰʫʥʛʠʪʘ, ʛʨʘʬʝʥʳ) ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʪʨʘʥʩʬʦʨʤʘʮʠʠ COVID-19. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʵʤʝʨʜʞʝʥʪʥʦʩʪʴ, ʢʘʢ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ 

ʚʘʨʠʘʥʪʦʚ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤ ʠ ʠʭ ʧʦʚʝʜʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʢʨʠʟʠʩʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʧʨʠʨʦʜʝ, ʯʝʤ ʦʙʲʷʩʥʷʝʪʩʷ ʤʥʦʛʦʫʨʦʚʥʝʚʳʡ ʧʦʜʭʦʜ ʢ ʥʝʡ, ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʝʝ ʦʜʥʦʚʨʝʤʝʥʥʘʷ ʥʝʧʨʝʨʳʚ-

ʥʦʩʪʴ ʠ ʜʠʩʢʨʝʪʥʦʩʪʴ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ ʤʠʨʘ. ʊʝ 

ʞʝ ʵʬʬʝʢʪʳ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʧʨʠ ʨʘʟʥʦʯʘʩʪʦʪʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ (ʂɺʏ, ʣʘʟʝʨ-

ʥʦʝ, ʪʝʨʘʛʝʨʮʦʚʦʝ, ʠ ʜʨ.), ʦʩʦʙʝʥʥʦ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʦʜʫʣʷʮʠʠ. ɺʩʝ ʵʪʠ ʚʠʜʳ ʠʟʣʫʯʝʥʠʡ 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʠʤʳ ʠ ʜʣʷ ʪʘʨʛʝʪʥʦʡ ʜʦʩʪʘʚʢʠ ʘʥʪʠʚʠʨʫʩʥʳʭ ʠ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ, 

ʞʠʨʦʨʘʩʪʚʦʨʠʪʝʣʝʡ, ʜʝʪʝʨʛʝʥʪʦʚ, ʘʥʪʠʩʝʧʪʠʢʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʠʨʘʤʠʩʪʠʥʘ, ʬʣʘʚʦʥʦʠʜʘ ï ʢʚʝʨʮʠʪʠʥʘ-7-

ʨʘʤʥʦʟʠʜʘ [3, 9, 27, 29, 32, 37, 53, 54]. 

ɹʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʦʙʟʦʨʳ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ 

ʣʝʯʝʥʠʷ COVID-19 ï ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʡ ʤʝʤʙʨʘʥʥʦʡ ʦʢʩʠʛʝʥʘʮʠʠ ʢʨʦʚʠ ʠ ʧʝʨʬʪʦʨʘʥʘ, ʛʝʣʠʡ-

ʢʠʩʣʦʨʦʜʥʳʭ ʠʥʛʘʣʷʮʠʡ ʧʦʜʦʛʨʝʪʦʡ ʛʝʣʠʡ-ʢʠʩʣʦʨʦʜʥʦʡ ʩʤʝʩʴʶ. ʇʨʠ ʵʪʦʤ ʦʧʪʠʤʠʟʠʨʫʝʪʩʷ ʛʝʤʦʜʠʥʘʤʠ-

ʢʘ, ʫʣʫʯʰʘʝʪʩʷ ʦʢʩʠʛʝʥʘʮʠʷ ʠ ʜʦʩʪʘʚʢʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʘʣʴʚʝʦʣʳ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʥʪʠ-

ʚʠʨʫʩʥʳʡ ʵʬʬʝʢʪ ʛʠʧʝʨʪʝʨʤʠʠ [37, 38]. 

ʆʩʚʝʱʝʥʳ ʶʨʠʜʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʠʤʝʥʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʧʦ ʠʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ, ʯʪʦ 

ʠʤʝʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʫʩʣʦʚʠʷʭ ʫʛʨʦʟ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩ-

ʥʦʡ ʠʥʬʝʢʮʠʠ COVID-19 [35]. 

ɺ ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʥʝʧʨʝʤʝʥʥʦ ʚʘʞʥʦʡ ʦʩʪʘʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ 

ʤʝʜʠʮʠʥʩʢʠʭ ʢʘʜʨʦʚ, ʩʧʦʩʦʙʥʳʭ ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʤʝʶʱʠʝʩʷ ʫʩʣʦʚʠʷ. ʕʪʦʤʫ ʧʦʩʚʷʱʝʥʦ ʠʩʩʣʝ-

ʜʦʚʘʥʠʝ ʤʝʪʦʜʦʣʦʛʠʠ ʚʦʩʧʠʪʘʥʠʷ ʥʘʫʯʥʳʭ ʢʘʜʨʦʚ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʫʯʘʩʪʠʠ ʢʦʣʣʝʛ ʠʟ 

ʅʀʀ ʥʦʨʤʘʣʴʥʦʡ ʬʠʟʠʦʣʦʛʠʠ ʠʤ. ʇ.ʂ. ɸʥʦʭʠʥʘ [26, 31, 34, 45, 47]. 

ʇʨʦʛʥʦʟʠʨʫʷ ʜʘʣʴʥʝʡʰʝʝ ʪʝʯʝʥʠʝ ʧʘʥʜʝʤʠʠ, ʚʘʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʥʝʠʟʙʝʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʘʥ-

ʪʠʩʪʨʝʩʩʦʚʦʛʦ ʣʝʯʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ COVID-19, ʧʦ-

ʩʢʦʣʴʢʫ ʧʦʩʪʢʦʚʠʜʥʳʡ ʩʪʨʝʩʩ ʷʚʣʷʝʪʩʷ ʩʦʯʝʪʘʥʥʳʤ ï ʵʢʟʦ- ʠ ʵʥʜʦʛʝʥʥʳʤ. ʇʦʵʪʦʤʫ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʫʙ-

ʣʠʢʘʮʠʡ ʧʦʩʚʷʱʝʥʦ ʙʳʣʦ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ, ʦʩʦʙʝʥʥʦ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʥʘ ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʥʘʩʣʘʠʚʘʪʴʩʷ ʧʦʩʪʢʦʚʠʜʥʳʡ ʩʪʨʝʩʩ.  ʇʨʠ ʵʪʦʤ ʚʘʞʥʳ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʨʘʩʯʝʪʘ ʪʨʫʜʦʚʦʛʦ ʩʪʘʞʘ ʨʘʙʦʪʥʠʢʦʚ [36, 39, 40, 43, 

44, 52]. ʇʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʜʝʧʨʝʩʩʠʚʥʳʭ ʩʦʩʪʦʷʥʠʡ ʧʨʠ COVID-19, ʦʧʨʝʜʝʣʝʥʳ ʪʝʨʘʧʝʚʪʠ-

ʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʢʦʨʨʝʢʮʠʠ [8, 28]. 

ɺ ʣʝʯʝʥʠʠ ʩʪʨʝʩʩʦʚ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʩʪʢʦʚʠʜʥʦʛʦ, ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝ-

ʪʘʶʪ ʧʨʠʨʦʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ [33]. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʘʟʣʠʯʥʳʭ 

ʵʢʩʪʨʘʢʪʦʚ (ʵʪʘʥʦʣʴʥʦʛʦ, ʘʮʝʪʦʥʦʚʦʛʦ, ʪʦʣʫʦʣʴʥʦʛʦ ʠ ʜʨ.) ʧʨʠʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ï ʪʨʘʚ, ʣʠʩʪʴʝʚ, ʢʦʨ-

ʥʝʡ. ʀʭ ʩʦʩʪʘʚ ʠʟʫʯʘʣʩʷ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʥʘ ʛʘʟʦʚʦʤ ʭʨʦʤʘʪʦʛʨʘʬʝ GC-2010, ʩʦ-

ʝʜʠʥʝʥʥʳʤ ʩ ʪʨʦʡʥʳʤ ʢʚʘʜʨʫʧʦʣʴʥʳʤ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʦʤ GCMS-TQ-8030 ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ GCMS Solution 4.11. ʎʝʣʷʤʠ ʠʟʫʯʝʥʠʷ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʘʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝ-

ʱʝʩʪʚ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʬʦʨʤʫʣ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʭ ʠʟʚʝʩʪʥʳʭ ʬʘʨʤʘ-

ʢʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʚʝʱʝʩʪʚ ʧʦ ʥʦʚʦʤʫ ʥʘʟʥʘʯʝ-

ʥʠʶ. ʀʟʫʯʘʣʠʩʴ ï ʩʪʝʚʠʷ (ʩʝʤʝʡʩʪʚʦ ʭʨʠʟʘʥʪʝʤʦʚʳʭ), ʦʤʝʣʘ ʙʝʣʘ (ʩʝʤʝʡʩʪʚʦ ʨʝʤʥʝʮʚʝʪʥʠʢʦʚʳʭ), ʩʦʣʦʜ-




