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ɸʥʥʦʪʘʮʠʷ: ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʩʪʘʣʠ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʣʠʰʴ ʚ ʧʦ-

ʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ, ʥʦ ʫʞʝ ʩʪʘʣʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ. ʀʅʉ ʥʘʰʣʠ ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʦʬʪʘʣʴʤʦʣʦʛʠʠ, ʭʠʨʫʨʛʠʠ, ʥʝʡʨʦʭʠʨʫʨʛʠʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʘʛʥʦ-

ʩʪʠʢʝ ʠ ʨʝʥʪʛʝʥʦʣʦʛʠʠ. ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʦʙʫʯʝʥʥʳʝ ʥʘ ʩʦʪʥʷʭ ʪʳʩʷʯ ʧʘʮʠʝʥʪʦʚ, ʜʘʶʪ 

ʤʝʥʴʰʠʡ ʧʨʦʮʝʥʪ ʦʰʠʙʦʢ, ʯʝʤ ʧʨʘʢʪʠʢʫʶʱʠʝ ʚʨʘʯʠ, ʧʦʵʪʦʤʫ ʠʭ ʚʥʝʜʨʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʧʦʤʦʱʥʠʢʘ ʚʨʘʯʘ 

ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ, ʥʦ ʠ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʨʘʯʝʙʥʳʭ ʦʰʠ-

ʙʦʢ. ɺ 2021 ʛʦʜʫ ʚ ʘʥʛʣʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʙʳʣ ʦʙʦʙʱʸʥ ʤʥʦʛʦʣʝʪʥʠʡ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʦʨʪʦʜʦʥʪʠʠ. ʆʜʥʘʢʦ, ʧʨʠʤʝʨʦʚ ʩʠʥʪʝʟʘ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʫʩʩʢʦʷʟʳʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʥʘʤ ʦʙʥʘʨʫʞʠʪʴ ʥʝ ʫʜʘʣʦʩʴ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʙʦʙʱʠʪʴ ʨʦʩʩʠʡʩʢʠʡ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʡ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʀʅʉ ʚ ʧʨʘʢʪʠʢʝ ʚʨʘʯʘ ʦʨʪʦʜʦʥʪʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ. ʄʘʪʝʨʠʘʣʳ ʠ 

ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʚʝʜʝʥ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʧʦʠʩʢ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʠʥʪʝʟ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʟʘ 

ʧʝʨʠʦʜ ʩ 01.01.2013 ʛ. ʧʦ 01.12.2023ʛ. ʚ ʅʘʫʯʥʦʡ ʕʣʝʢʪʨʦʥʥʦʡ ɹʠʙʣʠʦʪʝʢʝ (www.elibrary.ru). ʇʦʩʣʝ ʩʢʨʠ-

ʥʠʥʛʘ ʠʟ 308 ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 7, ʦʪʚʝʯʘʶʱʠʭ ʢʨʠʪʝʨʠʷʤ ʚʢʣʶʯʝʥʠʷ. ʈʝʟʫʣʴ-

ʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʆʩʥʦʚʥʦʡ ʦʙʣʘʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʀʅʉ ʚ ʦʨʪʦʜʦʥʪʠʠ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʨʝʥʪʛʝʥʦ-

ʛʨʘʤʤ, ʨʘʩʩʪʘʚʣʝʥʠʝ ʪʦʯʝʢ ʠ ʧʨʦʚʝʜʝʥʠʝ ʨʘʩʯʸʪʦʚ. ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʪʘʢʞʝ ʤʦʛʫʪ ʚʳʩʪʨʘʠ-

ʚʘʪʴ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʣʘʥʳ ʣʝʯʝʥʠʷ ʠ ʧʨʝʜʣʘʛʘʪʴ ʫʜʘʣʷʪʴ ʠʣʠ ʩʦʭʨʘʥʷʪʴ ʟʫʙʳ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʨʝʟʫʣʪɹʘʪʘʭ ʦʙʫʯʝʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʦʨʪʦʜʦʥʪʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʝ ʧʦʢʘ ʦʛʨʘʥʠʯʝʥʦ ʙʦʣʴʰʠʤʠ ʛʦʨʦʜʘʤʠ ʠ ʢʨʫʧʥʳʤʠ ʢʣʠʥʠʢʘʤʠ, ʥʦ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʠʩ-

ʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʠʤʝʶʪ ʧʦʪʝʥʮʠʘʣ ʩʪʘʪʴ ʥʝʦʪʲʝʤʣʝʤʳʤ ʧʦʤʦʱʥʠʢʦʤ ʥʘ ʦʨʪʦʜʦʥʪʠʯʝʩʢʦʤ 

ʧʨʠʝʤʝ. ɿʘʢʣʶʯʝʥʠʝ: ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʧʦʟʚʦʣʷʶʪ ʦʨʪʦʜʦʥʪʘʤ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʝʥʪʛʝʥʦ-

ʛʨʘʤʤʳ, ʩʦʩʪʘʚʣʷʪʴ ʧʣʘʥʳ ʣʝʯʝʥʠʷ., ʦʜʥʘʢʦ ʠʭ ʮʝʥʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʦʙʲʝʤʘ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʳʙʦʨʢʠ, ʠʩ-

ʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʦʙʫʯʝʥʠʷ. ʍʦʨʦʰʦ ʦʙʫʯʝʥʥʘʷ ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʩ ʚʳʩʦʢʦʡ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ 

ʮʝʥʥʦʩʪʴʶ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʧʨʠʝʤʘ ʧʘʮʠʝʥʪʘ, ʯʪʦ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʪʦʜʦʥʪʠʯʝʩʢʦʛʦ ʧʨʠʝʤʘ ʠ ʨʘʟʚʠʪʠʷ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʨʪʦʜʦʥʪʠʷ, ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ, ʈʦʩʩʠʷ. 
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Abstract. Artificial neural networks have been actively used in practice only in the last decade, but they 

have already become an integral part of industrial and everyday activities. ANNs have found their application in 

ophthalmology, surgery, neurosurgery, functional diagnostics and radiology. Artificial neural networks, having 

been trained on hundreds of thousands of patients, give a lower error rate than practicing doctors, so their intro-

duction as a physicianôs assistant will not only speed up the process of diagnostics, but also reduce the number of 

medical errors. In 2021, years of experience in applying machine learning technologies in orthodontics were 

summarized in English-language literature. However, we failed to find examples of synthesizing scientific in-

formation in the Russian-language literature. Purpose of the study is to summarize the Russian experience of 

applying machine learning and ANN technologies in the practice of orthodontists over the last 10 years. Materi-

als and methods. A systematic search and qualitative synthesis of scientific literature for the period from 

01.01.2013 to 01.12.2023 in the Scientific Electronic Library (www.elibrary.ru) was conducted. After screening, 

7 papers were selected out of 308 identified papers which fulfilled the inclusion criteria. Results and their dis-

cussion. The main area of ANNs application in orthodontics is radiograph evaluation, pointing and calculation. 

Artificial neural networks can also build personalized treatment plans and suggest extraction or retention of teeth 

based on training results. The application of Artificial neural networks in domestic orthodontic practice is still 

limited to large cities and large clinics, but in the near future artificial neural networks have the potential to be-

https://elibrary.ru/bsnsji
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come an indispensable assistant at orthodontic appointments. Conclusion. Artificial neural networks allow or-

thodontists to analyze radiographs and make treatment plans but their value depends on the size and characteris-

tics of the sample used for training. A well-trained artificial neural network with high predictive value can re-

duce the time of patient admission, which has great potential to increase the efficiency of orthodontic admission 

and the development of personalized medicine. 

Keywords: orthodontics, artificial neural network, Russia. 

 

ɺʚʝʜʝʥʠʝ. ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ (ʀʅʉ) ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ, ʥʘ-

ʫʯʥʦʡ ʠ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʣʠʰʴ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ, ʠʭ ʨʦʩʪ ʠʤʝʣ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʚʢʣʶʯʘʷ ʤʝʜʠʮʠʥʫ [6,23]. ʀʅʉ ʥʘʰʣʠ ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʪʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʤʝʜʠʮʠʥʳ [19], ʢʘʢ: ʦʬ-

ʪʘʣʴʤʦʣʦʛʠʷ, ʭʠʨʫʨʛʠʷ, ʥʝʡʨʦʭʠʨʫʨʛʠʷ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʘʷ ʭʠʨʫʨʛʠʷ, ʩʪʦ-

ʤʘʪʦʣʦʛʠʷ, ʦʨʪʦʜʦʥʪʠʷ ʠ ʨʝʥʪʛʝʥʦʣʦʛʠʷ [9,25]. ʅʝʡʨʦʩʝʪʴ ʵʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʨʘʙʦʪʘʝʪ-

ʩʷ ʧʦ ʪʝʤ ʞʝ ʩʘʤʳʤ ʧʨʠʥʮʠʧʘʤ ʯʪʦ ʠ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ ʯʝʣʦʚʝʢʘ ʠ ʜʨʫʛʠʭ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ [11,24].  

ɿʘʜʘʯʘ ʀʅʉ ï ʵʪʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ ʠ ʢʦʥʝʯʥʦʛʦ ʧʨʦʛʥʦʟʠʨʫʝ-

ʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʪʦ ʝʩʪʴ ʦʥʘ ʜʦʣʞʥʘ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ ʚʳʜʘʪʴ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʦʢʦʥʯʘʪʝʣʴʥʳʭ 

ʚʘʨʠʘʥʪʦʚ [2]. 

ʅʝʡʨʦʩʝʪʴ ʦʯʝʥʴ ʧʦʭʦʞʘ ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʡ ʤʦʟʛ ʢʘʢ ʧʦ ʩʪʨʫʢʪʫʨʝ, ʪʘʢ ʠ ʧʦ ʬʫʥʢʮʠʦʥʘʣʫ. ɺ 1943 ʛʦ-

ʜʫ ʋʦʨʝʥʥʦʤ ʄʘʢʢʘʣʦʤ ʠ ʋʦʣʪʝʨʦʤ ʇʠʪʪʩʦʤ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʩʭʦʜʩʪʚʦ ʨʘʙʦʪʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ ʠ 

ʢʦʤʧʴʶʪʝʨʘ ʠ ʧʨʝʜʣʦʞʝʥʘ ʧʝʨʚʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʥʝʡʨʦʥʘ, ʠ ʫʞʝ ʚ 1957 ʛʦʜʫ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛ ʌʨʵʥʢ ʈʦʟʝʥʙʣʘʪʪ ʨʘʟʨʘʙʦʪʘʣ ʧʝʨʚʫʶ ʥʝʡʨʦʩʝʪʴ [30]. ɺ 2010 ʛʦʜʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦ-

ʛʨʝʩʩ ʧʦʟʚʦʣʠʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʡʨʦʩʝʪʠ ʜʣʷ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ [18]. ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʪʨʝʙʫʶʪʩʷ 

ʜʘʥʥʳʝ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʠ ʧʨʦʠʩʭʦʜʠʪ ʦʙʫʯʝʥʠʝ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʜʘʥʥʳʭ ʠ ʫʩʣʦʚʠʡ ʥʘ ʦʩʥʦ-

ʚʝ ʨʘʥʥʝʝ ʠʟʫʯʝʥʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ [20]. ʕʪʦ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʦʛʦ ʦʧʳʪʘ [32]. ɻʣʫʙʦʢʦʝ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ï ʵʪʦ ʦʜʥʘ ʠʟ 

ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʷ, ʢʦʛʜʘ ʥʝʡʨʦʩʝʪʠ ʦʙʫʯʘʶʪʩʷ ʥʘ ʦʛʨʦʤʥʳʭ ʦʙʲʝʤʘʭ ʜʘʥʥʳʭ [32]. ʈʘ-

ʙʦʪʫ ʛʣʫʙʦʢʦʛʦ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʨʦʚʥʠ ʥʝʡʨʦʩʝʪʝʡ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʠʟ ʘʣʛʦʨʠʪʤʦʚ, 

ʜʝʡʩʪʚʫʶʱʠʭ ʧʦʜʦʙʥʦ ʤʦʟʛʫ ʯʝʣʦʚʝʢʘ [13,28,37]. ʕʪʦ ʦʪʢʨʳʪʠʝ ʧʦʣʦʞʠʣʦ ʥʘʯʘʣʦ ʥʦʚʦʡ ʵʨʝ ʢʦʤʧʴʶʪʝʨ-

ʥʳʭ ʧʦʤʦʱʥʠʢʦʚ, ʥʘʯʘʣʦʩʴ ʠʭ ʘʢʪʠʚʥʦʝ ʠʟʫʯʝʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ, ʩʝʡʯʘʩ ʵʪʦ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ çʥʝʡʨʦʩʝ-

ʪʠè [15]. ʆʥʠ ʧʦʤʦʛʘʶʪ ʩʧʝʮʠʘʣʠʩʪʘʤ ʨʝʰʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʞʥʳʭ ʟʘʜʘʯ, ʧʦʟʚʦʣʷʶʪ ʬʦʨʤʠʨʦ-

ʚʘʪʴ çʝʱʝ ʦʜʥʦ ʤʥʝʥʠʝè, ʘ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ï ʩʫʱʝʩʪʚʝʥʥʦ ʵʢʦʥʦʤʷʪ ʚʨʝʤʷ ʩʧʝʮʠʘʣʠʩʪʦʚ [18,21].  

ʅʝʡʨʦʩʝʪʠ ʥʘʰʣʠ ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʨʪʦʜʦʥʪʠʠ. ʅʘ ʨʝʰʝʥʠʷ ʚ ʦʨʪʦ-

ʜʦʥʪʠʠ ʚʣʠʷʶʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ [31]. ʆʨʪʦʜʦʥʪʳ ʥʝ ʚʩʝʛʜʘ ʦʯʝʥʴ ʪʦʯʥʦ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪ 

ʜʘʥʥʳʝ. ɹʫʜʝʪ ʣʠ ʧʨʦʚʦʜʠʪʴʩʷ ʠʥʚʘʟʠʚʥʦʝ ʣʝʯʝʥʠʝ, ʙʫʜʫʪ ʫʜʘʣʷʪʴʩʷ ʟʫʙʳ, ʠʣʠ ʠʤ ʭʚʘʪʠʪ ʤʝʩʪʘ ʥʝ ʚʩʝʛʜʘ 

ʷʚʣʷʶʪʩʷ ʦʯʝʚʠʜʥʳʤʠ. ʀ ʯʪʦ ʙʳ ʫʧʨʦʩʪʠʪʴ ʨʘʙʦʪʫ ʦʨʪʦʜʦʥʪʘ ʚ ʠʭ ʧʨʘʢʪʠʢʝ ʩʪʘʣ ʧʨʠʤʝʥʷʪʴʩʷ ʠʩʢʫʩʩʪ-

ʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ [4,29]. ʆʥ ʧʦʤʦʛʘʝʪ ʚʨʘʯʘʤ ʚʳʙʨʘʪʴ ʣʫʯʰʠʡ ʚʘʨʠʘʥʪ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʠʟ ʪʝʭ ʯʪʦ 

ʧʨʝʜʣʘʛʘʝʪ ʥʝʡʨʦʩʝʪʴ ʥʘ ʦʩʥʦʚʝ ʨʘʩʯʝʪʦʚ [35]. ʉʚʸʨʪʦʯʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʧʦʟʚʦʣʷʝʪ ʨʘʩʧʦʟʥʘʚʘʪʴ ʠ ʘʥʘ-

ʣʠʟʠʨʦʚʘʪʴ ʥʝ ʧʨʦʩʪʦ ʥʘʙʦʨ ʜʘʥʥʳʭ, ʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʟʫʯʘʝʤʳʭ ʜʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷ.  

ʅʝʡʨʦʩʝʪʴ ʪʘʢ ʞʝ ʤʦʞʝʪ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʦʨʪʦʜʦʥʪʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤ ʧʨʠʢʫʩʝ 

ʢʘʢ ʭʠʨʫʨʛʠʯʝʩʢʦʝ, ʪʘʢ ʠ ʥʝ ʭʠʨʫʨʛʠʯʝʩʢʦʝ [14]. ʏʪʦ ʙʳ ʧʨʠʥʷʪʴ ʪʘʢʦʝ ʨʝʰʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʫ ʪʨʝʙʫʝʪʩʷ 

ʙʦʣʴʰʦʡ ʢʣʠʥʠʯʝʩʢʦʤʫ ʦʧʳʪʫ ʠ ʧʨʘʢʪʠʢʘ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʤʦʜʝʣʴ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʤʝʪʦʜʘʭ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʙʫʜʝʪ ʦʪʣʠʯʥʦʡ ʧʦʤʦʱʴʶ ʤʦʣʦʜʳʤ ʩʧʝʮʠʘʣʠʩʪʘʤ, ʫ ʢʦʪʦʨʳʭ 

ʥʝʪ ʝʱʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʦʧʳʪʘ, ʦʥʘ ʧʨʝʢʨʘʩʥʦ ʩʝʙʷ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʘ, ʥʘʧʨʠʤʝʨ, ʧʦʤʦʛʘʝʪ ʦʧʨʝʜʝʣʠʪʴ ʚʨʘʯʫ 

ʪʨʝʙʫʝʪʩʷ ʣʠ ʦʨʪʦʭʠʨʫʨʛʠʷ [23]. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʆʜʠʥ ʠʟ ʥʠʭ 

çʆverJetè ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ ʚʥʝʜʨʷʝʪʩʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʢʣʠʥʠʢʘʭ ʉʐɸ. ɼʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʚ ʨʝ-

ʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʜʠʘʛʥʦʟ ʥʘ ʦʩʥʦʚʝ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ, ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʩʦʢʨʘʱʘʷ ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʧʦʪʨʘʪʠʣ ʙʳ ʚʨʘʯ ʥʘ ʠʟʫʯʝʥʠʝ ʵʪʠʭ ʞʝ ʩʥʠʤʢʦʚ. [17,22] ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʨʦʛʨʘʤʤʘ çOverJetè ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʩʪʨʘʭʦʚʳʤʠ ʢʦʤʧʘʥʠʷʤ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʠʘʛʥʦʟʘ. ɺ 

ʙʫʜʫʱʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʧʦʣʫʯʠʪʴ ʨʘʟʨʝʰʝʥʠʝ ʜʣʷ ʥʦʚʳʭ ʚʝʨʩʠʡ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʚʳ̫ ʚʠʪʴ ʟʫʙʥʦʡ ʢʘʤʝʥʴ, 

ʟʫʙʳ ʧʦʚʨʝʞʜʸʥʥʳʭ ʢʘʨʠʝʩʦʤ ʠ ʜʨʫʛʠʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ. 

ʀʟʚʝʩʪʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ çDental Assistè, ʢʦʪʦʨʘʷ ʧʨʠ ʧʦʤʦʱʠ ʥʝʡʨʦʩʝʪʠ ʧʦʟʚʦʣʷʝʪ ʠʟ-

ʤʝʨʷʪʴ ʧʦʪʝʨʶ ʢʦʩʪʥʦʡ ʤʘʩʩʳ ʥʘ ʩʥʠʤʢʘʭ ʟʫʙʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʙʥʘʨʫʞʠʪʴ ʧʘʪʦʣʦʛʠʠ ʠ 

ʧʨʦʚʝʩʪʠ ʜʠʘʛʥʦʩʪʠʢʫ ʧʘʨʦʜʦʥʪʘ, ʧʨʠ ʧʦʨʘʞʝʥʠʠ ʢʦʪʦʨʦʛʦ ʧʦʷʚʣʷʝʪʩʷ ʙʦʣʴ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʟʫʙʦʚ. 

ʇʨʦʛʨʘʤʤʘ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʧʦʤʦʛʘʶʪ ʚʨʘʯʘʤ ʚ ʠʟʫʯʝʥʠʝ ʩʥʠʤʢʦʚ. [12,37] 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʩʪʘʣʦ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ 

ʩʝʪʝʡ. ɺ ʦʨʪʦʜʦʥʪʠʠ ʠ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ ʘʢʪʫʘʣʴʥʳʤ ʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʷʚʣʷʝʪʩʷ ʪʝʣʝʨʝʥʪʝʛʦʨʛʘʤʤʘ, ʘʥʘʣʠʟ ʢʦʪʦʨʦʡ ʟʘʥʠʤʘʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʚʨʘʯʘ [31,39].  ʉ ʧʦ-

ʤʦʱʴʶ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʚʨʘʯʝʙʥʳʭ ʨʝʰʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʤʝʪʦʜʘʭ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʤʦʞʥʦ ʠʟ-

ʙʝʞʘʪʴ ʨʘʟʣʠʯʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ, ʩʦʩʪʘʚʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʧʣʘʥ ʣʝʯʝʥʠʷ ʠ ʥʘʛʣʷʜʥʦ ʦʙʲʷʩʥʠʪʴ 
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ʝʛʦ ʧʘʮʠʝʥʪʫ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʷʚʣʷʶʪ ʣʶʙʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʳ ʠ ʥʘʭʦʜʷʪ ʧʘʪʦʣʦ-

ʛʠʠ, ʩʦʩʪʘʚʣʷʶʪ ʧʣʘʥ ʣʝʯʝʥʠʷ ʢʘʞʜʦʛʦ ʟʫʙʘ ʠ ʢʘʞʜʦʡ ʧʘʪʦʣʦʛʠʠ [25,26]. 

ɺ ʜʘʥʥʦʤ ʦʙʟʦʨʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʥʦ-

ʛʦ ʦʙʫʯʝʥʠʷ ʠ ʀʅʉ, ʘ ʪʘʢʞʝ ʩʪʘʜʠʠ ʠʭ ʨʘʟʚʠʪʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢ-

ʪʠʢʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʇʨʦʪʦʢʦʣ. ɿʘʜʘʯʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʢʘʢ ʧʨʠʤʝʥʷʶʪʩʷ ʠʩʢʫʩʩʪʚʝʥ-

ʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʚ ʧʨʘʢʪʠʢʝ ʚʨʘʯʘ ʦʨʪʦʜʦʥʪʘ ʚ ʈʦʩʩʠʠ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʦʠʩʢ 

ʧʫʙʣʠʢʘʮʠʠ, ʢʦʪʦʨʳʝ ʦʮʝʥʠʚʘʣʠ ʪʦʯʥʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʨʘʙʦʪʘʶʪ ʀʅʉ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʜʭʦʜʘ ʚ ʩʣʝ-

ʜʫʶʱʠʭ ʦʙʣʘʩʪʷʭ: ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʚ ʦʨʪʦʜʦʥʪʠʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʚ ʦʨʪʦʜʦʥʪʠʠ, 

ʦʨʪʦʜʦʥʪʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʣʝʯʝʥʠʷ ʚ ʦʨʪʦʜʦʥʪʠʠ.   

ʂʨʠʪʝʨʠʠ ʧʨʠʝʤʣʝʤʦʩʪʠ 

ʇʨʠ ʚʳʙʦʨʝ ʩʪʘʪʝʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ: 

1. ʉʪʘʪʴʠ ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʫʯʝʥʠʝʤ ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ ʦʨʪʦʜʦʥʪʠʠ. 

2. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʩʨʘʚʥʠʚʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʥʝʡʨʦʩʝʪʝʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʠ-

ʘʛʥʦʩʪʠʢʠ ʚ ʦʨʪʦʜʦʥʪʠʠ.   

çʂʨʠʪʝʨʠʠ ʠʩʢʣʶʯʝʥʠʷè ʙʳʣʠ ʩʣʝʜʫʶʱʠʝ:  

1. ʉʪʘʪʴʠ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʦʜʭʦʜʳ ʢ ʥʝʡʨʦʩʝʪʷʤ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʥʝ ʩʚʷʟʘʥʥʳʭ ʩ 

ʦʨʪʦʜʦʥʪʠʝʡ. 

2. ʉʪʘʪʴʠ ʚ ʢʦʪʦʨʳʭ ʥʝ ʧʦʣʥʦ ʦʧʠʩʘʥ ʧʨʠʥʮʠʧ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʨʠ ʧʦʤʦʱʠ ʥʝʡʨʦʩʝʪʝʡ.  

3. ʉʪʘʪʴʠ ʚ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ. 

ʀʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʠʩʢ 

ʕʣʝʢʪʨʦʥʥʳʡ ʧʦʠʩʢ ʙʳʣ ʧʨʦʚʝʜʝʥ ʚ ʅʘʫʯʥʦʡ ʕʣʝʢʪʨʦʥʥʦʡ ɹʠʙʣʠʦʪʝʢʝ, ʜʦʩʪʫʧʥʦʡ ʧʦ ʘʜʨʝʩʫ 

www.elibrary.ru. ʇʦʠʩʢ ʙʳʣ ʦʛʨʘʥʠʯʝʥ ʨʦʩʩʠʡʩʢʠʤʠ ʩʪʘʪʴʷʤʠ ʩ 01.01.2013 ʛʦʜʘ ʧʦ 10.12.2023 ʛʦʜʘ. ɺ ʩʣʝ-

ʜʫʶʱʠʭ ʢʣʶʯʝʚʳʭ ʩʣʦʚʘʭ: ʥʝʡʨʦʩʝʪʠ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʦʨʪʦʜʦʥʪʠʷ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺʳʙʦʨ ʠʩʪʦʯʥʠʢʦʚ ʜʦʢʘʟʘʪʝʣʴʩʪʚ. ʇʦʠʩʢ ʚʳʧʦʣʥʷʣʩʷ ʚ ʵʣʝʢʪʨʦʥ-

ʥʦʡ ʙʠʙʣʠʦʪʝʯʥʦʡ ʩʠʩʪʝʤʝ eLibrary. ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ, ʧʦ ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ, ʙʳʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 

308 ʩʪʘʪʝʡ. ʇʝʨʚʠʯʥʳʡ ʘʥʘʣʠʟ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ ʫʜʘʣʝʥʠʝ ʜʫʙʣʠʢʘʪʦʚ (43 ʩʪʘʪʴʠ) ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʥʘ-

ʙʦʨʘ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʩʪʘʚʠʪʴ 265 ʩʪʘʪʝʡ. ʇʫʙʣʠʢʘʮʠʠ, ʧʨʦʰʝʜʰʠʝ ʩʢʨʠʥʠʥʛ 46. ʇʦʩʣʝ ʦʮʝʥʢʠ ʥʘ ʧʨʠʝʤ-

ʣʝʤʦʩʪʴ ʙʳʣʦ ʦʩʪʘʚʣʝʥʦ 35 ʩʪʘʪʝʡ. ʋʯʠʪʳʚʘʷ ʢʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ ʠ ʠʩʢʣʶʯʝʥʠʷ, ʚ ʠʪʦʛʦʚʦʤ ʥʘʙʦʨʝ ʦʩ-

ʪʘʣʦʩʴ 7 ʩʪʘʪʝʡ. ɹʣʦʢ ʩʭʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.1 
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