
  www.pedagoglar.uz 
 

50-son 1–to’plam Noyabr 2023     Sahifa:  178 

METHODOLOGY FOR COMBINING REAL AND VIRTUAL LABORATORY 

WORK IN THE EDUCATIONAL PROCESS OF STUDENTS 

 

R.M.Mirsaatov 

Tashkent State Transport University, professor 

S.B.Khudoyberganov 

Tashkent State Transport University, senior Lecturer 

Sultonov M.U. 

Tashkent State Transport University, student 

 

In higher educational institutions, when receiving higher education, laboratory 

work becomes a mandatory part of the educational process of engineering and technical 

specialties, and students in practice study the operation of this or that equipment, the 

reactions of reagents and chemicals, as well as other equally fascinating processes.  

The essence of the laboratory work is already described in its title; it is not for 

nothing that the first line in the design has the corresponding title “Topic”. But the 

purpose of such a lesson is to study and understand certain physical processes and laws, 

chemical reactions and patterns. The work is carried out and reliable results are obtained 

experimentally in a special room - a laboratory, that is, visually, so to speak [1-3]. 

Deep understanding is very important during the learning process, otherwise the 

work cannot be judged successfully. That is why, on the eve of the exam, the teacher 

informs about the upcoming work and asks students to prepare additionally for it. 

Laboratory work involves: 

1. Study of a certain physical process in practice, using methods previously 

studied in lectures. 

2. Selection of the most optimal method for performing measurements and 

research, which provides the most accurate result. 

3. Determination of the actual result and its comparison with the theoretical data 

described in the textbook according to the chosen topic. 
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4. Detecting the reasons for the resulting discrepancy and correctly presenting 

them in the laboratory report. 

5. Competent drawing up of conclusions in accordance with the requirements of 

the manual. 

Protection of the work done is carried out on an individual basis, even when the 

task was completed collectively. Each student must have his own completed report and 

a minimum amount of knowledge on the topic, which in the near future will have to be 

shared with the teacher [4-6]. Global education is increasingly enriched with innovative 

technologies that significantly facilitate the learning process and at the same time 

increase its efficiency. One of such innovations can be considered virtual laboratories. 

Virtual laboratories are a hardware and software complex for conducting training 

without direct contact with real installations [7-10]. Laboratories artificially simulate 

work situations during the training process. Such laboratories significantly reduce the 

cost of the learning process, since it does not involve real expensive equipment. But this 

does not affect the effectiveness of training at all. Students gain the same experience and 

skills that they would gain from working on real sites. 

This is a complete simulation of work processes in virtual execution. Such 

training allows you to quickly change the conditions under which work is carried 

out. This allows you to simulate various situations without much expense and in a 

short time. 

Advantages of training in virtual laboratories: 

• There is no need to buy expensive equipment; 

• Possibility of modeling processes, the occurrence of which is fundamentally 

impossible in laboratory conditions; 

• Absolute safety of experiments; 

• Rapidly conduct series of experiments under different conditions. 

Performing any laboratory work, real or virtual, consists of several stages: 

1) preparation for work - the student writes a brief description of the work in the 

workbook. The job description reflects the purpose of the work, a brief theory, the 
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necessary equipment, the procedure for performing the work, tables for recording 

measured values; 

2) admission to work - the teacher conducts a work survey; 

3) performing the experimental part of the work; 

4) calculation and processing of measurement results. Finding instrument errors; 

5) protection of laboratory work. Students answer test questions given at the end 

of each work and submit a written report on the results of their research. 

Every positive aspect of using virtual laboratories in the educational process is 

associated with certain negative ones. When choosing laboratory work for a virtual 

workshop, you should weigh these pros and cons to achieve the optimal balance [11-

13]. 

The Crocodile Technology 609 program is a powerful simulator; it makes it 

possible to simulate physical processes, create and observe experiments in the areas of 

physics, mechanics, electrical circuits, optics and wave processes. This program can be 

used during classes via an interactive whiteboard, and also when doing independent 

work on a personal computer [14-17]. 

As an example in Fig. 1. shows the window of the virtual laboratory work “Diod-

voltage” in the discipline “Electrical Engineering and Electronics”, performed using the 

Crocodile Technology 609 program. 
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Fig.1. Window of virtual laboratory work “Diod-voltage” in the discipline” 

 

References 

1. Ишмухамедов Р., Абдуқодиров А., Пардаев А. Таълимда инновацион 

технологиялар.-Тошкент, истеъдод, 2008.-180 б. 

2. Dusnazarova G.V, Toshxodjayeva M.X, & Mamatqulova S.A. (2022). kimyo 

darslarida axborot kommunikatsion texnologiyalardan foydalanish. Yosh Tadqiqotchi 

Jurnali, 1(3), 242–245.  

3. Akhmedov, A. P. Innovative public transport stop with autonomous power supply 

/ A. P. Akhmedov, S. B. Khudoyberganov, N. P. Yurkevich // Инновационные 

технологии в водном, коммунальном хозяйстве и водном транспорте : Материалы 

республиканской научно-технической конференции, Минск, 20–21 мая 2021 года. 

– Минск: Белорусский национальный технический университет, 2021. – P. 181-

184. 

4. Ахмедов, А. П. Методика совмещения реальных и виртуальных 

лабораторных работ в образовательном процессе студентов / А. П. Ахмедов, С. Б. 

Худойберганов, Ж. А. у. Очилов // Точная наука. – 2019. – № 40. – С. 27-31. 

5. Ахмедов, А. П. ИОНИЗАТОР ВОЗДУХА ДЛЯ автомобилей / А. П. Ахмедов, 

С. Б. Худойберганов // Точная наука. – 2018. – № 24. – С. 10-12. 

6. Ахмедов, А. П. Применение пьезоэлектрических преобразователей для 

освещения зданий / А. П. Ахмедов, С. Б. Худойберганов // Точная наука. – 2018. – 

№ 25. – С. 2-5. 

7. Mirsaatov Ravshanbek Muminovich, Khudoyberganov Sardorbek Bakhodirovich 

METHOD FOR DETERMINING THE SILKINESS OF COCOONS WITHOUT 

CUTTING THEM // European science. 2020. №7 (56). URL: 

https://cyberleninka.ru/article/n/method-for-determining-the-silkiness-of-cocoons-

without-cutting-them. 

8. Бурханов Шавкат Джалилович, Мирсаатов Равшанбек Муминович, 

Кадыров Бахтиёр Халилович, Худойберганов Сардорбек Баходирович СПОСОБ 

И УСТРОЙСТВО ДЛЯ ОПРЕДЕЛЕНИЯ ШЕЛКОНОСНОСТИ ШЕЛКОВИЧНЫХ 

КОКОНОВ БЕЗ ИХ ВЗРЕЗКИ // Universum: технические науки. 2021. №2-1 (83).  

9. Ахроров, Ф. Б. Повышение долговечности контактов тяговых реле 

стартеров электротехнологическим методом / Ф. Б. Ахроров, С. Б. Худойберганов 

// Техника и технология наземного транспорта : Материалы международной 

студенческой научно-практической конференции. В 2-х частях, Нижний 

Новгород, 18 декабря 2019 года / Науч. редактор Н.В. Пшениснов, сост. А.Н. 

Сидоров. – Нижний Новгород: Общество с ограниченной ответственностью 

"Научно-издательский центр "XXI век", 2020. – С. 30-33. 

10. Xudoyberganov S.B, Axmedov A.P, Mirsaatov R.M, & Abduxakimov A.A. 

(2022). “ELEKTRTEXNIKA VA ELEKTRONIKA” FANIDAN “BIR VA UCH 

FAZALI TRANSFORMATORLAR” MASHGʻULOTIGA INTERFAOL VA 

INNIVATSION TA’LIM TEXNOLOGIYALARNI QOʻLLAS. Conferencea, 405–408.  

11. Akhmedov A. P., Khudoiberganov S. B, & Berdiyorov U. N. (2022). METHOD 

FOR WIRELESS TRANSMISSION OF ELECTRIC POWER FOR SUPPLYING 

http://www.pedagoglar.uz/


  www.pedagoglar.uz 
 

50-son 1–to’plam Noyabr 2023     Sahifa:  182 

ELECTRIC CAR. Galaxy International Interdisciplinary Research Journal, 10(1), 

109–113.  

12. Akhmedov, A. P. The use of solar panels to power the air conditioning and 

ventilation system of vans / A. P. Akhmedov, S. В. Khudoyberganov, N. P. Yurkevich 

// Инновационные технологии в водном, коммунальном хозяйстве и водном 

транспорте [Электронный ресурс] : материалы II республиканской научно-

технической конференции, 28-29 апреля 2022 г. / редкол.: С. В. Харитончик [и др.]. 

– Минск : БНТУ, 2022. – С. 393-397. 

13. А.П. Ахмедов, С.Б.Худойберганов Cпособ повышения противовирусной 

защищённости легкового такси // ORIENSS. 2021. №4. URL: 

https://cyberleninka.ru/article/n/sposob-povysheniya-protivovirusnoy-

zaschischyonnosti-legkovogo-taksi 

14. AP Akhmedov, SB Khudoyberganov, Zh Ochilov. Methodology of combining 

real and virtual laboratory works in the educational process of students. Exact science, 

2019 

15. R. Mirsaatov, S. Khudoyberganov, and A. Akhmedov, "Uncertainty estimation in 

determination of Cocoons silkiness by thickness of their shell", AIP Conference 

Proceedings 2612, 050010 (2023) https://doi.org/10.1063/5.0114683 

16. Xudoyberganov S.B, Axmedov A.P, Mirsaatov R.M, & Abduxakimov A.A. 

(2022). “ELEKTRTEXNIKA VA ELEKTRONIKA” FANIDAN “BIR VA UCH 

FAZALI TRANSFORMATORLAR” MASHGʻULOTIGA INTERFAOL VA 

INNIVATSION TA’LIM TEXNOLOGIYALARNI QOʻLLAS. Conferencea, 405–408. 

Retrieved from https://conferencea.org/index.php/conferences/article/view/641 

17. Akhmedov A. P., Khudoiberganov S. B, & Berdiyorov U. N. (2022). METHOD 

FOR WIRELESS TRANSMISSION OF ELECTRIC POWER FOR SUPPLYING 

ELECTRIC CAR. Galaxy International Interdisciplinary Research Journal, 10(1), 109–

113.  

http://www.pedagoglar.uz/
https://cyberleninka.ru/article/n/sposob-povysheniya-protivovirusnoy-zaschischyonnosti-legkovogo-taksi
https://cyberleninka.ru/article/n/sposob-povysheniya-protivovirusnoy-zaschischyonnosti-legkovogo-taksi
https://scholar.google.com/scholar?oi=bibs&cluster=14912542025094356203&btnI=1&hl=ru
https://scholar.google.com/scholar?oi=bibs&cluster=14912542025094356203&btnI=1&hl=ru
https://aip.scitation.org/author/Mirsaatov%2C+R
https://aip.scitation.org/author/Khudoyberganov%2C+S
https://aip.scitation.org/author/Akhmedov%2C+A
https://doi.org/10.1063/5.0114683
https://conferencea.org/index.php/conferences/article/view/641

