& @ Ll

ANDIJON MASHINASOZLIK
INSTITUTI

Yangi O‘zbekistonda
islohotlarni amalga
oshirishda zamonaviy
axborot-kommunikatsiya
texnologiyalaridan foydalanish

‘ I-IT SHO‘BA
\ 2




«Yangi O‘zbekistonda islohotlarni amalga oshirishda zamonaviy axborot-kommunikatsiya
texnologiyalaridan foydalanish» mavzusida Xalqaro ilmiy-amaliy konferentsiya
Andijon 27-29 oktabr 2021 yil

O‘ZBEKISTON RESPUBLIKASI OLIY VA O‘RTA MAXSUS
TA’LIM VAZIRLIGI
ANDIJON MASHINASOZLIK INSTITUTI

«YANGI O’ZBEKISTONDA ISLOHOTLARNI AMALGA OSHIRISHDA
ZAMONAVIY AXBOROT-KOMMUNIKATSIYA
TEXNOLOGIYALARIDAN FOYDALANISH» mavzusidagi
Xalqgaro ilmiy-amaliy konferentsiyani
ILMIY MAQOLALAR TO’PLAMI
27-29-oktabr, 2021-yil
Andijon, O’zbekiston

MHWHUCTEPCTBO BBICHIEI'O 1 CPEAHEI'O CITEHUAJIBHOT'O
OBPA30OBAHIS PECITYBJIMKA Y3BEKNCTAH
AHIAMXAHCKNN MAILTMHOCTPOUTEJIbHBIA UHCTUTYT

CBOPHUK HAYYHBIX CTATEH
MexnyHapo/IHON HayYHO-IPAKTUYECKON KOHPEPEHIIMHU 110 TEME
«(IIPUMEHEHHUE COBPEMEHHbBIX THOOPMAILIMOHHO
KOMMYHUKAIIMOHHBIX TEXHOJIOT UM B ITIPOBEJIEHUU PED®OPM
B HOBOM Y3BEKUCTAHE»
27-29 oxtsa0ps, 2021 rox
AnmmxkaH, Y30eKuCTaH

REPUBLIC OF UZBEKISTAN MINISTRY OF HIGHER AND SECONDARY
SPECIAL EDUCATION
ANDIJAN MACHINE-BUILDING INSTITUTE

COLLECTION OF SCIENTIFIC ARTICLES
International scientific-practical conference
«MODERN INFORMATION AND COMMUNICATION TECHNOLOGIES
IN THE IMPLEMENTATION OF REFORMS IN NEW UZBEKISTAN»
27-29 October, 2021
Andijan, Uzbekistan



«Yangi O‘zbekistonda islohotlarni amalga oshirishda zamonaviy axborot-kommunikatsiya
texnologiyalaridan foydalanish» mavzusida Xalqaro ilmiy-amaliy konferentsiya
Andijon 27-29 oktabr 2021 yil

BBK: 83.423.2 - 91
UDK: 001.89

«YAngi O’zbekistonda islohotlarni amalga oshirishda zamonaviy axborot-
kommunikatsiya texnologiyalaridan foydalanish» Xalgaro ilmiy-amaliy konferentsiya
magqolalar to’plami. — Andijon. AndMI, 2021. I-1I-tom, 1146 b.

Mas’ul muharrir: i.f.n, dotsent X.U.Sarimsaqov.

Tahrir hay’ati: i1.f.d., professor U.Madrahimov, i.f.d., professor A.Abdullaev,
t.£.b.f.d.(PhD) M.Y Usupov.

Tagqrizchilar: t.f.d., professor YU.G.SHipulin, i.f.n. dotsent E.Quldashev.

O’zbekiston Respublikasi Prezidentining 2020 yil 2 martdagi PF-5953-sonli “2017-2021
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TamkeHTCKUI Gpuinan MexayHapoaHoro ynusepcuteta Bectmuncrep, Mirzo Ulug’bek nomidagi
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Namangan muhandislik — qurilish instituti, Qarshi muhandislik - iqtisodiyot instituti, Andijon
mashinasozlik instituti, xorijiy va oliy o’quv yurt professor-o’qituvchilari, olimlari va
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izlanuvchilar va magistrantlar hamda talabalar uchun mo’ljallangan.
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o zlari mas uldirlar.

©Andijon mashinasozlik instituti, 2021 yil.



«Yangi O‘zbekistonda islohotlarni amalga oshirishda zamonaviy axborot-kommunikatsiya
texnologiyalaridan foydalanish» mavzusida Xalqaro ilmiy-amaliy konferentsiya
Andijon 27-29 oktabr 2021 yil

ANDIJON MASHINASOZLIK INSTITUTIDA
O’TKAZILGAN
«YANGI O’ZBEKISTONDA ISLOHOTLARNI
AMALGA OSHIRISHDA ZAMONAVIY
AXBOROT-KOMMUNIKATSIYA
TEXNOLOGIYALARIDAN FOYDALANISH»
MAVZUSIDA XALQARO ILMIY-AMALIY
KONFERENTSIYA ILMIY ISHLAR TO‘PLAMI

27-29-oktabr, 2021-yil
1-SHO‘BA
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To'plam «YANGI O’ZBEKISTONDA ISLOHOTLARNI AMALGA OSHIRISHDA
ZAMONAVIY AXBOROT-KOMMUNIKATSIYA TEXNOLOGIYALARIDAN
FOYDALANISH» Xalgaro ilmiy-amaliy anjumanida ishtirok etgan olimlar, ilmiy izlanuvchilar,
professor-o’qituvchilar va talabalarning ilmiy izlanishlaridan iborat. Ilmiy-texnik konferensiya
Andijonda 2021-yil 27-29-oktabrda bo'lib o’tgan.
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management decided to produce PPE Kits, which are still high in demand due to the
ongoing deteriorating situation of the pandemic. This was an opportunity for the
management, before January 2020 the PPE Kits that were available in India were
being imported from china at very high costs and poor quality. The Management
employed 10,000 workers at their Silvasa Palnt just focused on Manufacturing PPE
Kits. The Share Prices of the company has seen a sudden jump within a very short
period, there was an upper circuit also imposed by the Market Regulator. At present
the Share Price is at an average 20 Rs per share. The company is indeed in better
health despite all the unfavorable circumstances in the economy.
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Abstract

This paper aims to present some of the main findings of the work package
one (WPI1) of the “Modernization of Mechatronics and Robotics for Bachelor
degree in Uzbekistan through Innovative Ideas and Digital Technology
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(MechaUz)” Erasmus+KA2 project (2020-2022). The work package aimed,
primarily, to implement an analysis and comparison of mechatronics teaching
systems and methods in HEIs of EU and Uzbekistan, at both undergraduate and
graduate level.

1. Introduction

Mechatronics has been identified as an interdisciplinary field. The main
characteristic in mechatronics is the synergism and integration of mechanical
engineering, computers, control systems and electronics in the design process (Craig
and Stoffi, 2002).

| Digital s Control
. Control Electronics

Electronic
Systems

Electro-
Mechanics

Mechanical
Systems

Figure 1: Mechatronics synergism and integration in the design (Craig and
Stoffi, 2002).

It has been defined as “an intelligent and unifying paradigm, that offers an
area of interdisciplinary knowledge and interactions regarding ways of working and
thinking, practical experiences, as well as theoretical knowledge” (Maki et al., 2013;
Liliana and Florina, 2015). There is no unique definition of Mechatronics, based on
the findings of WP1. As a result, different Mechatronics degree programmes, at both
the bachelor and master degree level, present their own perspective of Mechatronics.
A mechatronics definitions, based on the findings of WP1, follows.

“Mechatronics is a fusion of mechanical, electrical and control engineering.
In order to compete successfully in a global market, modern manufacturing
companies must have the ability to integrate electronics, control, software and
mechanical engineering into a range of innovative products and systems. Graduates
of this programme will have this interdisciplinary knowledge, skill and approach to
engineering.” (BEng Mechatronics, School of Engineering, University of Glasgow
(UK)).

An analysis and comparison of mechatronics teaching systems and methods
in HEIs of EU and Uzbekistan, at both undergraduate and graduate level was
implemented in WP1 of the MechaUz project. Furthermore, the studying experience
of the EU MechaUz partners in the implementation of standards, curriculum and
teaching materials in the field of Mechatronics was investigated and identified.
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Finally, a list of good practice examples, based on the studying experience of the EU
partners, was compiled.

2. Methodology

A template (MechaUZ - Working Template for WP1) was used by the
MechaUZ Partners for filling out information required for the completion of the
relevant tasks 1 in WP1. The collected information has been included in appendix
B. The template was introduced by the MechaUz coordinator and WP1 leader, the
International Hellenic University (IHU).

The template was divided into Part A and Part B. Part A involved the analysis
and comparison of mechatronics teaching systems and methods in HEIs of EU and
Uzbekistan.

Data on Part A included bachelor and/or master degrees in Mechatronics for
EU and Uzbekistan. The programmes listed for each country of interest should cover
the essential information about the corresponding teaching systems in the respective
countries and therefore the provided list of relevant degree programmes should not
be exhaustive. Information in Part A included (for each identified bachelor/master
degree programme): programme title; department; University; Country; URL;
degree of study programme; ECTS; duration (in years); language; bachelor project;
teaching methodology (Theory, lab sessions, development of projects, connection
with industry, seminars, other); course-specific learning
aims/outcomes/competences; the structure of the programme; profile of the
programme (distribution of the course subjects); and any further comments (such as
collaboration with industry, industrial experience, etc.).

Information in Part B included a list of good practice examples. Partners were
asked to provide their own studying in the implementation of standards, curriculum
and teaching materials in the field of Mechatronics. They could also list URL
addresses.

3. WP1 Results — Discussion

Detailed results and relevant discussion have been included in the report of
WP1 of the MechaUz project.

3.1 Mechatronics and Mechatronics related programme titles at a
bachelor degree level

In total, 50 bachelor degree programmes from 24 countries were identified, in
EU and UK. Degree programmes in EU and UK include Mechatronics,
Mechatronics Engineering, combined degrees such as Mechatronics and Robotics,
Mechatronics and Business Management and Automotive Mechatronics.

Other degree programmes include Automation Engineering, Automation and
Control Engineering, Informatics: Robotics and Intelligent Systems, Automotive
Engineering, Mechanical and Manufacturing Engineering, Production Engineering
and Management and Industrial Engineering and Management.

In Uzbekistan, degree programmes include Mechatronics and Robotics and
Computer Engineering.
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3.2 Mechatronics and Mechatronics related programme titles at a master
degree level

29 master degree programmes from 14 countries were identified, in EU and
UK. Degree programmes in EU and UK include Mechatronics, Mechatronics
Engineering and combined degrees such as Mechatronics and Robotic Engineering,
Mechatronic systems for Industry and Medicine, Control for Green Mechatronics,
Mechatronic systems and advanced mechanics and Mechatronics and Business
Management.

Other degree programmes include Informatics: Robotics and Intelligent
Systems, Automation and Control Engineering, Automation Systems, Robotics and
Automation Engineering, Strategic Product Design, Manufacturing and Welding
Engineering Design and Mechanical and Manufacturing Engineering.

In Uzbekistan, master degree programmes include Mechatronic Engineering
(Control Technologies for Industries 4.0) and Mechatronics and Robotics.

3.3 Programme duration

The duration of the bachelor degree programmes in Mechatronics or related
degrees in EU, UK and Uzbekistan varies between 3-5 years. Specifically, 16
bachelor degree programmes have a duration of 4 years (34.8%), 22 programmes
have a duration of 3 years (47.8%), 4 programmes have a duration of 3.5 years
(8.7%) and 4 programmes have a duration of 5 years (8.7%).

3.4 Teaching methodology

Teaching methodology includes different combinations of lectures, laboratory
classes, individual and group projects, connection with industry, internships and
tutorials. Laboratory work is integrated in all bachelor degree programmes. High
tech laboratories are highlighted in some degree programmes.

3.5 The course profiles by subjects

For each identified course at a bachelor degree programme, the course profile
was described in a Table which included the main fields of study. The results varied
among different countries. Detailed results have been included in the WP1 report of
the MechaUz project. Indicative results from bachelor degree programs in France

and Portugal follow.
France
Subject Percentage of the total course modules
Mechanical Engineering 9-19%
Electrical/Electronic Engineering | 9-15%
Computer Science/ ICT 0-7%
Mechatronics 22-49%
Fundamental subjects 21-51%
Portugal
Subject Percentage of the total course modules
Mechanical Engineering 17-20%
Electrical/Electronic Engineering | 30-32%
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Computer Science/ ICT 10-19%
Mechatronics 8-17%
Fundamental subjects 14-32%
References

Craig K, Stolfi F. (2002). “Teaching control system design through
mechatronics: Academic and industrial perspective”, Mechatronics, 12(2), pp.
371-81.

Liliana D., Florina P.S. (2015). Education, Knowledge and Innovation from
a Mechatronics Perspective, Procedia — Social and Behavioral Sciences, vol. 203,
p. 205.

Maki, K., Habib and J. Paulo Davim (2013). Interdisciplinary Mechatronics:
Engineering Science and Research Development, Wiley-ISTE.

HUCCJEJOBAHUE YCOBEPIIEHCTBOBAHHOM
MATEMATHYECKOHN MOJEJIN BUBPAIIMIOHHOT' O ITIPUBOJIA
O.B. bepe3tok, k.m.H., 0oyenm, BunnuyKkuit HaWUOHAIbHBLIL MEXHUYECKUT
YHugepcumem, YKpauna

B Vkpaune Kaxablii To1 06pa3zyercss OKOIO 53 MIIH. M> TBEPABIX OBITOBBIX
orxon0B (ThO), 4Tto yrpoxaer 3ApaBOOXpaHEHUIO W 0E30MACHOCTH OKPYXKAIoIIeh
cpensl [1]. B ommume ot npoMbIIIIEHHBIX 0TX0110B [2-6], TBO xapakTepusyrorcs
00JBIION HEOJHOPOAHOCTBIO, YyCIOXKHsoWENH wux mnepepadorky. Coop ThO
ABJISIETCS. OCHOBHOM 3aJaueil CAaHUTAPHOI'O OYMILEHUS HACEIEHHBIX IYHKTOB M
ocymectBisiercss 6onee yem 4100 mycopoBo3zamu [7], a MOTOMY CBSI3aH CO
3HAUNTEIbHBIME (pruHAHCOBBIMU 3aTpaTamu. CormacHo [locranoBnenuto Kabunera
MunuctpoB Ykpaunsl Ne 265 [8], BaXXHBIM sIBJISIETCS 00€CTICUeHUE MPUMEHEHUS B
KOMMYHQJIPHOM  XO3SMCTBE CTPaHBl  COBPEMEHHBIX  BBICOKOI(D(hEKTUBHBIX
MYCOpPOBO30B, KaK OCHOBHOI'O 3BE€Ha B CTPYKType MaluH i cOopa W
npenBapurenabHoil nepepadorku THO.

Ha puc. 1 mnokazana pacyerHass cxemMa BHOpPAllMOHHOTO MPUBOAA
noymiotHenns ThbO B MycopoBO3€ € HCIOJIB30BAaHUEM TIE€HEpATOpa UMITYJIbCOB
nasieHus penerHoro auddepenunansHoro aeiicrsus (I'MAPJ]). Ha cxeme
MPEACTABIIEHbl TAKUE OCHOBHBIE N'€OMETPUUYECKHE, KUHEMATUYECKHUE U CHUIJIOBBIC
NapaMeTpsl: p1, P2, P3, P4— AABIECHUS COOTBETCTBEHHO HAa BBIXOJIE HACOCA, HA BXOJIE
TUAPOIMINH/IPA, Ha BRIXOAC THAPOIMINHAPA U Ha BXoae dwibtpa; Wy, W,, Wi, Wi
— o0beMbl TpPyOONpPOBOAOB MEXAY HACOCOM U THUIApOpaclpeaeuTeIeM,
TUAPOPACIIPEACIIUTEIEM U BXOJIOM THJPOLMIMHIPA, BBIXOJOM THAPOLIMIMHIpA U
rUApOpacIpeaeuTeneM, ruapopacnpeaenureneM u puabtpom; On — GpakTuueckas
1oJa4a Hacoca; Sp — IUIOIIAAb YCIOBHOIO IIPOX0Ja OTBEPCTHS PACIPENEIIUTENS; Sy,
— TUIONIA/Ib TOBEPXHOCTH (PUIIBTPOBATIBLHOTO 3JeMeHTa; D, d — nuaMeTphl MOpIIHS
u mToKa; G, — BEC IUIUTHI IpeccoBanus; G, — BeC TuapouunuHapa; Gz — BEC YaCTH
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