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Abstract 

The article states that water treatment facilities are critical for ensuring the availability of clean 

and safe water. Effective management of these facilities is essential to maintain their optimal 

performance. With the advancement of technology, the integration of mechatronic modules has 

emerged as a promising solution. This article explores the application of mechatronics in water 

treatment facilities and discusses how these modules enhance efficiency, automation, and 

control. The integration of mechatronics enables automation and control systems, remote 

monitoring and maintenance, fault detection and diagnostics, energy optimization, and 

seamless integration with supervisory control systems. By leveraging mechatronics, water 

treatment facilities can improve operational efficiency, reduce downtime, and enhance the 

overall quality of water treatment processes.  
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Introduction 

Water treatment plants play a vital role in ensuring the availability of clean and safe water for 

human consumption and various industrial processes. These facilities are complex systems that 

require effective management to maintain optimal performance. With the advancement of 

technology, the integration of mechatronic modules has become a promising solution for 

efficient management of wastewater treatment plants. In this article, we will look at the 

application of mechatronics in water treatment plants and discuss how these modules improve 

the overall efficiency, automation and control of such systems. 

 

Methods 

To effectively control water treatment plants using mechatronic modules, the following 

methods can be used: 

System analysis: Conduct a thorough analysis of the water treatment plant to identify areas 

where mechatronic modules can be integrated to improve control. Consider factors such as 

water flow, pressure, quality parameters, chemical dosing and energy consumption [1]. 
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Sensor Integration: Install appropriate sensors throughout the facility to collect real-time data 

on various parameters such as water flow rate, pressure, pH levels, turbidity and chemical 

concentrations. Ensure that the sensors are compatible with mechatronic modules and can 

provide accurate and reliable measurements [2]. 

Actuator Implementation: Integrate actuators such as pumps, valves and motorized 

mechanisms to provide automatic control of various processes in a water treatment plant. These 

actuators must be able to respond to control signals from mechatronic modules to regulate flow 

rates, regulate pressure, and control chemical dosing [3]. 

Data analysis and decision making: Use advanced data analytics techniques, including machine 

learning algorithms, to analyze data collected from sensors and identify patterns, anomalies, 

and potential failures. Develop decision-making algorithms that can automatically initiate 

actions based on analysis results, such as adjusting process parameters or notifying operators 

of potential problems [4]. 

 

 
Figure-1. Operating principle of mechatronic water purification modules at wastewater 

treatment plants. 

By following these methods, water treatment plants can effectively manage their operations 

through the integration of mechatronic modules, leading to increased efficiency, automation 

and control of treatment processes [5]. 

 

Conclusion 

The integration of mechatronic modules into water treatment plants provides significant 

benefits for their management and operation. Using automation, control systems, remote 

monitoring, fault detection and energy optimization, these modules improve the overall 

efficiency, reliability and sustainability of water treatment processes. 

Mechatronic modules allow automation of various processes on site, providing precise control 

and optimization of parameters such as water flow, pressure and chemical dosing. This 



European Journal of Emerging Technology and Discoveries 
ISSN (E): 2938-3617 

Volume 2, Issue 4, April - 2024 

63 | P a g e  
 

automation results in increased efficiency, reduced manual intervention and consistent water 

quality. 

In conclusion, the use of mechatronic modules in water treatment plants is revolutionizing their 

management by improving automation, control, remote monitoring, fault detection and energy 

optimization. These modules provide efficient operation, improved water quality, reduced 

downtime and cost savings. As technology continues to advance, mechatronics will continue 

to play a key role in shaping the future of wastewater treatment plant control. 

 

References:  

1. Xolmatov Oybek Olim o‘g‘li, & Xoliqov Izzatulla Abdumalik o‘g‘li. (2023). QUYOSH 

PANELI YUZASINI TOZALOVCHI MOBILE ROBOTI TAXLILI. Innovations in 

Technology and Science Education, 2(7), 791–800.  

URL:https://humoscience.com/index.php/itse/article/view/424 

2. Xolmatov Oybek Olim o‘g‘li, & Vorisov Raxmatulloh Zafarjon o‘g‘li. (2023). 

KALAVA IPI ISHLAB CHIQARISHDA PAXTANI SIFATINI NAZORAT QILISH 

MUAMMOLARINING TAXLILI. Innovations in Technology and Science Education, 2(7), 

801–810.  

URL: https://humoscience.com/index.php/itse/article/view/425 

3. Холматов Ойбек Олим угли, & Иминов Холмуродбек Элмуродбек угли. (2023). 

ЭКСТРАКЦИЯ ХЛОПКОВОГО МАСЛА С ИСПОЛЬЗОВАНИЕМ ТЕХНОЛОГИИ 

СУБКРИТИЧЕСКОЙ ВОДЫ.ЭКСТРАКЦИЯ ХЛОПКОВОГО МАСЛА С 

ИСПОЛЬЗОВАНИЕМ ТЕХНОЛОГИИ СУБКРИТИЧЕСКОЙ ВОДЫ. Innovations in 

Technology and Science Education, 2(7), 852–860.  

URL: https://humoscience.com/index.php/itse/article/view/432 

4. Холматов Ойбек Олим угли, & Хасанов Жамолиддин Фазлитдин угли. (2023). 

АВТОМАТИЧЕСКАЯ СИСТЕМА ОЧИСТКИ СОЛНЕЧНЫХ ПАНЕЛЕЙ НА БАЗЕ 

ARDUINO ДЛЯ УДАЛЕНИЯ ПЫЛИ. Innovations in Technology and Science 

Education, 2(7), 861–871.  

URL: https://humoscience.com/index.php/itse/article/view/433 

5. Xolmatov Oybek Olim o‘g‘li, & Jo`rayev Zoxidjon Azimjon o‘g‘li. (2023). MACHINE 

LEARNING YORDAMIDA IDISHNI SATHINI ANIQLASH. Innovations in Technology and 

Science Education, 2(7), 1163–1170.  

URL:  https://humoscience.com/index.php/itse/article/view/477 

6. Холматов О.О., Муталипов Ф.У. “Создание пожарного мини-автомобиля на 

платформе Arduino” Universum: технические науки : электрон. научн. журн. 2021. 2(83).  

URL: https://7universum.com/ru/tech/archive/item/11307 

7. Холматов О.О., Дарвишев А.Б. “Автоматизация умного дома на основе 

различных датчиков и Arduino в качестве главного контроллера” Universum: технические 

науки : электрон. научн. журн. 2020. 12(81).  

URL: https://7universum.com/ru/tech/archive/item/11068 

DOI:10.32743/UniTech.2020.81.12-1.25-28 

https://humoscience.com/index.php/itse/article/view/424
https://humoscience.com/index.php/itse/article/view/425
https://humoscience.com/index.php/itse/article/view/432
https://humoscience.com/index.php/itse/article/view/433
https://humoscience.com/index.php/itse/article/view/477
https://7universum.com/ru/tech/archive/item/11307
https://7universum.com/ru/tech/archive/item/11068


European Journal of Emerging Technology and Discoveries 
ISSN (E): 2938-3617 

Volume 2, Issue 4, April - 2024 

64 | P a g e  
 

8. Xoлматов О.О., Бурхонов З.А. “ПРОЕКТЫ ИННОВАЦИОННЫХ ПАРКОВОК 

ДЛЯ АВТОМОБИЛЕЙ” Международный научный журнал «Вестник науки» № 12 (21) 

Том 4 ДЕКАБРЬ 2019 г.  

URL: https://www.elibrary.ru/item.asp?id=41526101 

9. Kholmatov O.O., Burkhonov Z., Akramova G. “THE SEARCH FOR OPTIMAL 

CONDITIONS FOR MACHINING COMPOSITE MATERIALS” science and world 

International scientific journal, №1(77), 2020, Vol.I  

URL:http://en.scienceph.ru/f/science_and_world_no_1_77_january_vol_i.pdf#page=28 

10. Холматов О.O, Бурхонов З, Акрамова Г “АВТОМАТИЗАЦИЯ И УПРАВЛЕНИЕ 

ПРОМЫШЛЕННЫМИ РОБОТАМИ НА ПЛАТФОРМЕ ARDUINO” science and education 

scientific journal volume #1 ISSUE #2 MAY 2020  

URL: https://www.openscience.uz/index.php/sciedu/article/view/389 

11. Кабулов Н. А., Холматов О.O “AUTOMATION PROCESSING OF 

HYDROTERMIC PROCESSES FOR GRAINS” Universum: технические науки журнал  

декабрь 2021 Выпуск: 12(93) DOI - 10.32743/UniTech.2021.93.12.12841 

URL: https://7universum.com/ru/tech/archive/item/12841 

DOI - 10.32743/UniTech.2021.93.12.12841 

12. Xoлматов О.О., Негматов Б.Б “РАЗРАБОТКА И ВНЕДРЕНИЕ 

ИНТЕЛЛЕКТУАЛЬНОЙ СИСТЕМЫ УПРАВЛЕНИЯ СВЕТОФОРОМ С 

БЕСПРОВОДНЫМ УПРАВЛЕНИЕМ ОТ ARDUINO” Universum: технические науки: 

научный журнал, – № 6(87). июнь, 2021 г.  

URL:https://7universum.com/ru/tech/archive/item/11943  

DOI-10.32743/UniTech.2021.87.6.11943. 

13. Xoлматов О.О., Негматов Б.Б “АВТОМАТИЗАЦИЯ ПРОЦЕССА ОБРАБОТКИ 

ЗЕРНА” Universum: технические науки: научный журнал. – № 3(96). Часть 1. М., Изд. 

«МЦНО», 2022 г. 

URL: https://7universum.com/ru/tech/archive/item/13235 

DOI - 10.32743/UniTech.2022.96.3.13235 

14. Холматов Ойбек Олим угли “АВТОМАТИЗАЦИЯ СИСТЕМЫ ЗЕРНОВЫХ 

ОСУШИТЕЛЕЙ С ПОМОЩЬЮ ПЛК” Universum: технические науки: научный журнал. 

– № 3(96). Часть 1. М., Изд. «МЦНО», 2022 г. 

URL:https://7universum.com/ru/tech/archive/item/13234 

DOI - 10.32743/UniTech.2022.96.3.13234 

15.  Холматов Ойбек Олим угли, & Негматов Бегзодбек Баходир угли. (2022). 

МЕТОДЫ ОРГАНИЗАЦИИ ЛОГИСТИЧЕСКИХ УСЛУГ С ИСПОЛЬЗОВАНИЕМ 

ИНТЕЛЛЕКТУАЛЬНЫХ СИСТЕМ ОРГАНИЗАЦИИ ГРУЗОВ. E Conference Zone, 219–

221. 

URL:https://econferencezone.org/index.php/ecz/article/view/196 

16. Kholmatov Oybek Olim ugli, & Negmatov Begzodbek Bakhodir ugli. (2022). 

OPTIMIZATION OF AN INTELLIGENT SUPPLY CHAIN MANAGEMENT SYSTEM 

BASED ON A WIRELESS SENSOR NETWORK AND RFID TECHNOLOGY. E Conference 

Zone, 189–192.  

URL: http://www.econferencezone.org/index.php/ecz/article/view/467 

https://www.elibrary.ru/item.asp?id=41526101
http://en.scienceph.ru/f/science_and_world_no_1_77_january_vol_i.pdf#page=28
https://www.openscience.uz/index.php/sciedu/article/view/389
https://7universum.com/ru/tech/archive/item/12841
https://cyberleninka.ru/article/n/razrabotka-i-vnedrenie-intellektualnoy-sistemy-upravleniya-svetoforom-s-besprovodnym-upravleniem-ot-arduino
https://cyberleninka.ru/article/n/razrabotka-i-vnedrenie-intellektualnoy-sistemy-upravleniya-svetoforom-s-besprovodnym-upravleniem-ot-arduino
https://cyberleninka.ru/article/n/razrabotka-i-vnedrenie-intellektualnoy-sistemy-upravleniya-svetoforom-s-besprovodnym-upravleniem-ot-arduino
https://7universum.com/ru/tech/archive/item/11943
https://7universum.com/ru/tech/archive/item/13235
https://7universum.com/ru/tech/archive/item/13234
https://econferencezone.org/index.php/ecz/article/view/196
http://www.econferencezone.org/index.php/ecz/article/view/467


European Journal of Emerging Technology and Discoveries 
ISSN (E): 2938-3617 

Volume 2, Issue 4, April - 2024 

65 | P a g e  
 

17. Мацко Ольга, Холматов Ойбек, & Думахонов Фуркатбек. ПРОЕКТИРОВАНИЕ 

РОБОТА МАНИПУЛЯТОРА С ОГРАНИЧЕННЫМИ УГЛАМИ ПЕРЕДВИЖЕНИЯ НА 

ПРИНЦИПЕ РАБОТЫ СЕРВОДВИГАТЕЛЯ В ПРОГРАММНОМ ОБЕСПЕЧЕНИИ 

ARDUINO И PROTEUS. UNIVERSAL JOURNAL OF TECHNOLOGY AND 

INNOVATION, 1(1), 28–40. 

URL: https://humoscience.com/index.php/ti/article/view/1174 

18.  Мацко Ольга Николаевна, Холматов Ойбек, & Думахонов Фуркатбек. 

РАЗРАБОТКА СИСТЕМ АВТОМАТИЧЕСКОГО УПРАВЛЕНИЯ ДЛЯ ТЕПЛИЧНЫХ 

СООРУЖЕНИЙ НА ПОГОДНЫХ УСЛОВИЯХ СЕВЕРНОГО ПОЛЮСА. UNIVERSAL 

JOURNAL OF ACADEMIC AND MULTIDISCIPLINARY RESEARCH, 1(1), 75–88.  

URL: https://humoscience.com/index.php/amr/article/view/1115 

19. XOLMATOV, O. (2022). AUTOMATION OF GRAIN PROCESSING. Universum: 

технические науки. https://doi.org/DOI - 10.32743/UniTech.2022.96.3.13235 

20. XOLMATOV, O. (2022). AUTOMATION OF GRAIN DRYER SYSTEM USING 

PLC. Universum: технические науки. https://doi.org/DOI - 

10.32743/UniTech.2022.96.3.13234 

21. Alijon o‘g‘li, E. O., & Sodiq o'g'li, M. U. (2024). Uarm robots in python data base 

formation electrical principle and structure scheme design. European Journal of Emerging 

Technology and Discoveries, 2(2), 43-47. 

URL:https://humoscience.com/index.php/itse/article/view/42 

22. Alijon o‘g‘li, E. O. (2023). Robototexnik tizmlarning tashqi ob’ektlarga ta’sir 

ko’rsatishida gidroyuritmalardan foydalanish usullari. Mexatronika va robototexnika: 

muammolar va rivojlantirish istiqbollari, 1(1), 102-104. 

URL:https://humoscience.com/index.php/itse/article/view/43 

23. Ergаshev, О. А. О. G. L. (2022). Rоbоtоtexnik tizimlаrning tаshqi оbyektlаrgа 

tа’sir kо’rsаtishidа suyuqlik оqimlаridаn fоydаlаnish usullаrini tаdqiq etish. Science and 

Education, 3(6), 399-402. 

URL:https://humoscience.com/index.php/itse/article/view/44 

24. Tokhirov, A. I. (2021). USING THE GRAPHICAL EDITOR" КОМПАС 3D" in 

teaching computer engineering graphics. Universum: технические науки: электрон. научн. 

журн, 7(88), 8-3. 

25. Tokhirov, A. (2021). Application procedure CAD/CAM/CAE-systems in scientific 

research. Universum: технические науки, (6-5), 16-19. 

26. Tokhirov, A. (2021). Writing control programs for computer numeral control 

machines. Universum: технические науки, (5-6), 15-17. 

27. Tokhirov, A. (2021). WRITING CONTROL PROGRAMS FOR COMPUTER 

NUMERAL CONTROL MACHINES. Universum: технические науки, (5-6), 15-17. 

28. ugli Tokhirov, A. I. (2021). Technological process development using CAD-CAM 

programs. Science and Education, 2(6), 288-291. 

29. Tokhirov, A. I. U. (2021). Technological process development using CAD-CAM 

programs. Science and Education, 2(6), 288-291. 

30. TOKHIROV, A., & MARASULOV, I. (2021). Control models and information system 

of cotton storage in the claster system. UNIVERSUM, 12-18. 

https://humoscience.com/index.php/ti/article/view/1174
https://humoscience.com/index.php/amr/article/view/1115
https://doi.org/DOI%20-%2010.32743/UniTech.2022.96.3.13235
https://doi.org/DOI%20-%2010.32743/UniTech.2022.96.3.13234
https://doi.org/DOI%20-%2010.32743/UniTech.2022.96.3.13234
https://humoscience.com/index.php/itse/article/view/42
https://humoscience.com/index.php/itse/article/view/43
https://humoscience.com/index.php/itse/article/view/44


European Journal of Emerging Technology and Discoveries 
ISSN (E): 2938-3617 

Volume 2, Issue 4, April - 2024 

66 | P a g e  
 

31. Ogli, I. M. R., & Ogli, T. A. I. (2021). A Role of Mechanical Engineering in 

Mechatronics. JournalNX, 824-828. 

32. Djurayev, A. D., Tokhirov, A. I., & Marasulov, I. R. (2022). CLEANING COTTON 

FROM SMALL DIRTY. Universum: технические науки: электрон. научн. журн, 3, 96. 

33. A’zamjon, T. (2022). ROBOTOTEXNIKA MAJMUALARINING 

AVTOMATLASHTIRILGAN ELEKTR YURITMALARINI QO’LLANILISH 

SOHALARI. Involta Scientific Journal, 1(6), 3-9. 

34. A’zamjon, T. (2022). ROBOTOTEXNIKA MAJMUALARINING 

AVTOMATLASHTIRILGAN ELEKTR YURITMALARINI QO’LLANILISH 

SOHALARI. Involta Scientific Journal, 1(6), 3-9. 

35. Marasulov, I. R., & Toxirov, A. I. (2021). A role of mechanical engineering in 

mechatronics. Journal NX–A Multidisciplinary Peer Reviewed Journal, 824-828. 

36. Tokhirov, A. I. Methodology of teaching three-dimen modeling using the program 

«KOMPAS 3D». Eurasian Journal of Academic research Innovative Academy Research Support 

Center/[Электронный ресурс].–Режим доступа: https://doi. org/10.5281/zenodo, 4718298. 

37. Tokhirov, A. (2021). APPLICATION PROCEDURE CAD (No. 6, p. 87). CAM/CAE–

SYSTEMS IN SCIENTIFIC RESEARCH//Universum: technical sciences: a scientific journal. 

38. Ibrohim o’g, T. A. Z. (2022). Robototechnics And Technical Sets Application Of 

Automatic Electric Power Supplies Fields. Open Access Repository, 8(6), 92-96. 

39. Джураев, А. Д., Далиев, Ш. Л., & Тохиров, А. И. У. (2022). РАЗРАБОТКА 

ЭФФЕКТИВНОЙ КОНСТРУКТИВНОЙ СХЕМЫ ОЧИСТИТЕЛЯ ХЛОПКА-СЫРЦА ОТ 

МЕЛКОГО СОРА. Universum: технические науки, (9-2 (102)), 26-28. 

40. Anvar, D., Azamjon, T., & Islombek, M. (2022). CLEANING COTTON FROM 

SMALL DIRTY. Universum: технические науки, (3-7 (96)), 9-14. 

41. Azamjon, T., & Islombek, M. (2021). CONTROL MODELS AND INFORMATION 

SYSTEM OF COTTON STORAGE IN THE CLASTER SYSTEM. Universum: технические 

науки, (11-6 (92)), 12-18. 

42. Azamjon, T. (2021). WRITING CONTROL PROGRAMS FOR COMPUTER 

NUMERAL CONTROL MACHINES. Universum: технические науки, (5-6 (86)), 15-17. 

43. Ugli, T. A. I. (2021). USING THE GRAPHICAL EDITOR" КОМПАС 3D" IN 

TEACHING COMPUTER ENGINEERING GRAPHICS. Universum: технические науки, (7-

3 (88)), 38-43. 

44. Azamjon, T. (2021). APPLICATION PROCEDURE CAD/CAM/CAE-SYSTEMS IN 

SCIENTIFIC RESEARCH. Universum: технические науки, (6-5 (87)), 16-19. 

45. IR, D. A. T. A. M. CLEANING COTTON FROM SMALL DIRTY. 

46. A’zamjon Ibrohim o’g’li Toxirov, Robototexnika majmualarining avtomatlashtirilgan elektr 

yuritmalarini qo’llanilish sohalari, "Science and Education" Scientific Journal, May 2022 Vol. 3 

No. 5 (2022): Science and Education 

URL: https://openscience.uz/index.php/sciedu/article/view/3425  

47. Toxirov A’zamjon. ROBOTOTEXNIKA MAJMUALARINING 

AVTOMATLASHTIRILGAN ELEKTR YURITMALARINI QO’LLANILISH 

SOHALARI. Involta Scientific Journal, 1(6), 3–9.  

URL: https://involta.uz/index.php/iv/article/view/159 

https://openscience.uz/index.php/sciedu/issue/view/33
https://openscience.uz/index.php/sciedu/issue/view/33
https://openscience.uz/index.php/sciedu/article/view/3425
https://involta.uz/index.php/iv/article/view/159


European Journal of Emerging Technology and Discoveries 
ISSN (E): 2938-3617 

Volume 2, Issue 4, April - 2024 

67 | P a g e  
 

DOI - 10.5281/zenodo.6519792   

48. Djurayev A.D., Tokhirov A.I., Marasulov I.R. CLEANING COTTON FROM SMALL 

DIRTY // Universum: технические науки : электрон. научн. журн. 2022. 3(96).  

URL: https://7universum.com/ru/tech/archive/item/13196   

DOI - 10.32743/UniTech.2022.96.3.13196  

49. Tokhirov A.I. Writing control programs for computer numeral control machines // 

Universum:  технические науки : электрон. научн. журн. 2021. 5(86).  

URL: https://7universum.com/ru/tech/archive/item/11810    

DOI - 10.32743/UniTech.2021.86.5.11810 

50. Tokhirov A.I. Application procedure CAD/CAM/CAE - systems in scientific research // 

Universum: технические науки : электрон. научн. журн. 2021. 6(87).  

URL: https://7universum.com/ru/tech/archive/item/11836       

DOI - 10.32743/UniTech.2021.87.6.11836 

51. Tokhirov A.I. Using the graphical editor "Компас 3D" in teaching computer engineering 

graphics // Universum: технические науки : электрон. научн. журн. 2021. 7(88).  

URL: https://7universum.com/ru/tech/archive/item/12076   

DOI: 10.32743/UniTech.2021.78.8-3.12076 

52. Tokhirov A.I., Marasulov I.R. CONTROL MODELS AND INFORMATION SYSTEM OF 

COTTON STORAGE IN THE CLASTER SYSTEM // Universum: технические науки : 

электрон. научн. журн. 2021. 11(92).  

URL: https://7universum.com/ru/tech/archive/item/12486   

53. Azamjon Ibrohim ugli Tokhirov, “TECHNOLOGICAL PROCESS DEVELOPMENT 

USING CAD-CAM PROGRAMS”, "Science and Education" Scientific Journal, June 2021  

URL: https://openscience.uz/index.php/sciedu/article/view/1561  

54. Toxirov A’zamjon Ibrohim o’g’li, “METHODOLOGY OF TEACHING THREE-

DIMEN MODELING USING THE PROGRAM “KOMPAS-3D””, EURASIAN JOURNAL OF 

ACADEMIC RESEARCH Innovative Academy Research Support Center, 

URL: https://doi.org/10.5281/zenodo.4718298  

55. Marasulov Islombek Ravsjanbek o’g’li,Tohirov A’zamjon Ibrohim o’g’li, “THE 

IMPORTANCE OF AUTOMATION OF COTTON RECEIVING SYSTEM”, EURASIAN 

JOURNAL OF ACADEMIC RESEARCH Innovative Academy Research Support Center, 

URL: https://doi.org/10.5281/zenodo.4898919  

56. Toxirov A’zamjon Ibrohim o’g’li, “QUALITY IN MODERN MANUFACTURING 

ENTERPRISES THE ROLE OF ROBOTOTECHNICS AND AUTOMATED ELECTRICAL 

INSTRUMENTS IN PRODUCTION”, EURASIAN JOURNAL OF ACADEMIC RESEARCH 

Innovative Academy Research Support Center, 

URL: https://doi.org/10.5281/zenodo.4968770  

57. Islombek Marasulov Ravshanbek Ogli, & Toxirov Azamjon Ibrohim Ogli. (2021). A 

ROLE OF MECHANICAL ENGINEERING IN MECHATRONICS. JournalNX - A 

Multidisciplinary Peer Reviewed Journal, 824–828.  

URL: https://repo.journalnx.com/index.php/nx/article/view/1690.  

https://doi.org/10.5281/zenodo.6519792
https://7universum.com/ru/tech/archive/item/13196
https://7universum.com/ru/tech/archive/item/11810
https://7universum.com/ru/tech/archive/item/11836
https://7universum.com/ru/tech/archive/item/12076
https://7universum.com/ru/tech/archive/item/12486
https://openscience.uz/index.php/sciedu/article/view/1561
https://doi.org/10.5281/zenodo.4718298
https://doi.org/10.5281/zenodo.4898919
https://doi.org/10.5281/zenodo.4968770
https://repo.journalnx.com/index.php/nx/article/view/1690

