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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.
B |

(3 Rewatar - vakage § curent -
() Doz . votaze & cunet
() Rarert g - vtage § ot
(D Otvra e
() Potertwd chincar
lj) Dwverer yotc
(1) Wrawsncrn troge
|2) Parsied ot serms
5] Arcitying 3 Swacrin Croats

Nl Advarced Crouls and Kos v |

Secouns

& Rectanguiy FLH soace

@ Cocder PCB space

T\ Mtente

Aniogm
";; Dhgted 4000 Seres Owrert 0,99
P Dges 7400 Seree

F‘ Digts routs & Outpat

3 et

F% Moroommbers (V) ® Jokace

4

|| Saowd Beoka v |

50-son 1-to’plam Noyabr 2023 Sahifa: 180


http://www.pedagoglar.uz/

L@J Ustozlar uchun www.pedagoglar.uz

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

References
1. Nmmyxamenos P., AOayxoampoB A., IlapmaeB A. Tapaumaa WHHOBaLUMOH
TexXHoJorusiap.- TomkeHt, ucrebaon, 2008.-180 6.
2. Dusnazarova G.V, Toshxodjayeva M.X, & Mamatqulova S.A. (2022). kimyo
darslarida axborot kommunikatsion texnologiyalardan foydalanish. Yosh Tadgiqgotchi
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 // MHHOBannoHHBIC
TE€XHOJIOTUU B BOJHOM, KOMMYHAJIbHOM XO35IMCTBE U BOJJHOM TpaHcHopTe : Marepualsl
pecIyOMKaHCKON Hay4YHO-TeXHUYECKo koHpepeHmu, MuHck, 20-21 mas 2021 rona.
— Munck: benopycckuii HallMOHANBHBIN TeXHUYEeCKUN yHuBepcutet, 2021. — P. 181-
184.
4, AxmenoB, A. II. Meroauka COBMEIIEHUS pEaJbHBIX U BHUPTYaJbHbBIX
nmabopaTopHbIX paboT B oOpazoBaTensHOM mporiecce cTyaeHToB / A. I1. Axmenos, C. b.
Xynoitbepranos, XK. A. y. Ounnos // Tounas nayka. — 2019. — Ne 40. — C. 27-31.
5. Axmenos, A. I1. MIOHU3ATOP BO3 1Y XA J1JI51 aBromobmneii / A. I1. Axmenos,
C. b. Xynoiibepranos // Tounas Hayka. — 2018. — Ne 24. — C. 10-12.
6. AxmenoB, A. II. TlpumeHeHHe MbE30ANEKTPUUYECKUX MpeoOpazoBaTeneid s
ocsemenus 3ganmii / A. I1. Axmenos, C. b. Xyznoi6epranos // Tounas Hayka. — 2018. —
Ne 25. - C. 2-5.
7. Mirsaatov Ravshanbek Muminovich, Khudoyberganov Sardorbek Bakhodirovich
METHOD FOR DETERMINING THE SILKINESS OF COCOONS WITHOUT
CUTTING THEM // European science. 2020. Ne7 (56). URL:
https://cyberleninka.ru/article/n/method-for-determining-the-silkiness-of-cocoons-
without-cutting-them.
8. bypxanoB IllaBkar [[xamumoBuy, MupcaatoB PaBman6ex MymuHOBUY,
Kanpipos baxtuép Xamunosuu, Xynoidbepranos Capnopoex baxomuposuu CIIOCObB
1 YCTPOMCTBO JJI OIIPEJEJIEHUA IITEJJKOHOCHOCTH HIEJIKOBMYHBIX
KOKOHOB BE3 X B3PE3KMH // Universum: Texaudeckue Hayku. 2021. Ne2-1 (83).
Q. AxpopoB, @. b. IloBbllIeHHE AOJTOBEYHOCTH KOHTAKTOB TSITOBBIX pEJE
CTapTepOB dJIEKTpoTeXHOoIorudeckuM metosioM / @. b. Axpopos, C. b. Xynoibepranon
// TexHUKa W TEXHOJIOTHS HA3eMHOr0 TpaHCIopTa : MaTepuaiabl MeXAyHApOIHON
CTYy/ICHYECKOM HaydHO-TIpakTH4YecKod kKoHpepeHuuu. B 2-x wactax, HuxHwmit
Hogsropon, 18 nexabps 2019 roma / Hayu. pegakrop H.B. Ilmenucnos, coct. A.H.
CunopoB. — Hmwxkauit Hosropoa: OOIEcCTBO ¢ OrpaHWYE€HHONM OTBETCTBEHHOCTHIO
"Hayuno-uznarensckuit ieHtp "XXI Bek", 2020. — C. 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” MASHG‘ULOTIGA INTERFAOL VA
INNIVATSION TA’LIM TEXNOLOGIYALARNI QO‘LLAS. Conferencea, 405-408.
11. Akhmedov A. P., Khudoiberganov S. B, & Berdiyorov U. N. (2022). METHOD
FOR WIRELESS TRANSMISSION OF ELECTRIC POWER FOR SUPPLYING

50-son 1-to’plam Noyabr 2023 Sahifa: 181



http://www.pedagoglar.uz/

L@J_I Ustozlar uchun www.pedagoglar.uz

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. B. Khudoyberganov, N. P. Yurkevich
// I/IHHOBaHI/IOHHBIe TCXHOJOIMM B BOJHOM, KOMMYHAJIbHOM XO3IHUCTBE U BOAHOM
TpaHcmopTe [DIeKTpoHHbI pecypce]| : marepuansl Il pecrmyOnmkaHckod HaydHO-
TEeXHUUECKOH KoHpepenuuu, 28-29 anpens 2022 r. / peakon.: C. B. Xaputonuuk [u ap.].
— Munck : BHTY, 2022. — C. 393-397.

13. AL Axwmenos, C.b.XymnoitbepranoB Croco0 TOBBIIMICHUS MPOTHBOBUPYCHOM
sammmEéHHocTH  JierkoBoro  Takcwm  // ORIENSS.  2021. Ne4,  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” MASHG‘ULOTIGA INTERFAOL VA
INNIVATSION TA’LIM TEXNOLOGIYALARNI QO‘LLAS. 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.

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


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

