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CHHOBJIAH YTKAa3WJIJIN.

CemuHap sKyHUJA KaTHallyBUMJap TOMOHHUJAH Oepuiral caBoJlIapH
Oyiinya 3pKUH MYJTOKOT OYiIu0 YTau.

A.HebGecHuii Ba M.AOayKaprMOBIIApHUHT Mabpy3ajlapy/iaH JaBXaiap.
08.04.2021 ii. V3MY

Tamkun KWIMHTaH OyHAAd CEMMHAp-TPEHMHINIADHUHT  Y30EKHCTOH
PecriyOnukacu onuii TabauM TH3UMHUHHHT PHBOXJIAHUIINTA WXKOOUI TabCcup
kypcataau. bynaa aiiHukca OakamaBpuar TanaOaJapUHUHI, MarucTpaHTiIap Ba
TassH4 JOKTOPAHTJIADHUHI HMINTHUPOK JITTAHJIATY, IIYHUHTAEK, CEMUHAP-TPEHUHT
MabJIyMOTJIAPHA ACOCHA TAaUEPIIAHTaH Mabpy3ajap OpKajlud YHUHTI YHUBEPCUTETIA
EMMIMIIM KENTYCHUJa KUYUMK CYHBUM WYJIAOLUIAPDHUM MYyaustH Makcaajiap y4dyH
UNUIa0 YMKUII, aHWK KUIUIOK XY>KaJdurd MacajallapiHH Xajl KUIUIIAA yiapaaH
(dolnaHuI COXaCUHU PUBOXKIIaHUIIUTA EpiaM Oepaiu.

IMPORTANCE ROBOTICS AND MECHATRONICS TO
INDUSTRY REVOLUTION
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Annotation: Mechatronics and robotics quickly penetrated into all spheres
of human activity, formed as a priority of scientific and technological
development, entered the list of «important technologies» that determine the level
of production, product competitiveness, quality of life. At the same time,
mechatronic and robotic systems are widely used in the fields of machinery and
equipment, automobiles, robotics and computer technology, as well as in
industries such as railways, aerospace, medicine, office, military and home
appliances. This article explores the basic concepts of robotics and mechatronics,
its goals and objectives. The article also examines the role and impact of robotics
and mechatronics in the industrial revolution.

Key words: mechatronics, robotics, industry 4.0, industrial revolution.

Annomayua: MexaTpoHuka poOOTOTEXHHMKA OBICTPO NPOHUKIA BO BCE
cepbl NeATEeIbHOCTH YENOBEKa, CPOopMHpoBanach Kak IPUOPUTET HAyYHO-
TEXHUYECKOTO  Pa3BUTHS, BOLUIA B  CIHCOK «BAXKHBIX  TEXHOJOTHI»,
OIPENETSAIOUMX YPOBEHb MPOU3BOJCTBA, KOHKYPEHTOCIOCOOHOCTh MPOAYKIIMH,
KauecTBO XU3HHU. B TO ke BpeMs MeXaTpOHHbIE U POOOTU3UPOBAHHBIE CHCTEMBI
HIMPOKO HCHOJB3YIOTCS B OOJACTAX MallMH W 00OpYyJOBaHUsS, aBTOMOOMIIEH,
pPOOOTOTEXHUKH U KOMIBIOTEPHBIX TEXHOJOTUM, a TAKKE B TAKHX OTPACIAX, KaK
JKEJE3HbIE JIOPOTH, a’POKOCMHYECKas IMPOMBIIIIEHHOCTb, MEIUIMHA, O(ucC,
BOEHHAs U ObITOBasl TEXHUKA. B 3TOl cTaThe UCCIENYyIOTCS OCHOBHBIE KOHUEIIUN
pOOOTOTEXHUKH M MEXATPOHUKH, €€ LEIH U 3aa4l. B cTaThe Takxke ucciuemayercs
POJIb U BIUSAHUE POOOTOTEXHUKU U MEXATPOHUKH B IPOMBIIIJIEHHON PEBOJIIOLIUY.

KiroueBble clioBa: MCXAaTPOHHUKaA, pO6OTOTGXHI/IKa, HHAYCTpHUA 40,
IIPOMBINIJICHHAS PCBOJOLNA.

Annotatsiya: Mexatronika va robotatexnika qisga vagt ichida inson
faoliyatining barcha sohalariga kirib bordi, fan va texnika taraqgiyotining ustuvor
yo'nalishi  sifatida shakllandi, ishlab chigarish  darajasini, mahsulot
ragobatbardoshligini, hayot sifatini belgilaydigan "muhim texnologiyalar"
ro'yxatiga kirdi. Shu bilan birga, mexatronik va robotatexnika tizimlar
mashinasozlik va asbobsozlik sohalarida dastgohlar va avtomobillar,
robototexnika va kompyuter texnologiyalari, shuningdek temir yo'l, aerokosmik,
tibbiyot, ofis, harbiy va maishiy texnika kabi sohalarda, ya’ni sanoat sohasida
keng qo'llanilmogda. Ushbu magolada Robotatexnika va mexatronikaning asosiy
tushunchalari, uning maqgsadi va vazifalari o’rganilgan. Shuningdek magolad
robotatexnika va mexatronikaning sanoat ingilobidagi ahamiyati hamda ta’siri
tadqiq etilgan.

Kalit so zlar: mexatronika, robotatexnika, sanoat 4.0, sanoat revolyutsiyasi.

Currently, mechatronics, along with informatics, bioengineering and
nanotechnology, has a significant impact on the development of industrial and
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household technospheres towards the increasingly widespread introduction of
mechatronic automation and robotization systems into various physical and
technical processes in all spheres of society.

The goal of mechatronics is to create intelligent physical and technical
products, systems and processes that have qualitatively new functions, properties
and capabilities. A special case of such physical and technical products are robots
and robotic systems of various purposes and dimensions.

Modern mechatronics and robotics cover all dimensional scales of technical
systems from «macro» to «micro» (sizes from 1 micron to 1 mm) with the
subsequent transition from microsystems to Nano systems (about a hundred
nanometers - 107 m): the transition «macro-micro -nano-mechatronics and -
roboticsy.

Mechatronics is a field of science and technology based on the system
integration of precision mechanics units, sensors of the state of the external
environment and the object itself, energy sources, actuators, amplifiers,
computing devices (computers and microprocessors). A mechatronic system is a
single complex of electromechanical, electrohydraulic, electronic elements and
computer technology, between which there is a constant dynamically changing
exchange of energy and information, united by a common automatic control
system with elements of artificial intelligence.

Robotics is a field of science and technology focused on the creation of
robots and robotic systems based on mechatronic modules (information-sensor,
executive and control). Robots and robotic systems are designed to perform work
operations from micro to macro dimensions, including replacing a person for
heavy, tedious and dangerous work.

The mechatronics method is based on a systemic combination (synergetic
combination) of such previously isolated natural science and engineering areas as
precision mechanics, microelectronics, electrical engineering, computer control
and informatics at all stages of the product life cycle, starting with marketing and
design and continuing at the stages of implementation (production), operation and
disposal. The mechatronics method is based on synergistic integration
(unification) of structural elements, technologies, energy and information flows to
achieve a single goal. It’s no secret that robotics has changed industries vastly
since their introduction into manufacturing plants over the last eighty years. As
the global manufacturing industry enters its fourth revolution, innovations such as
robotics and mechatronics, automation and artificial intelligence (Al) are set to
take over.

The number of active industrial robots worldwide is increasing by
approximately 14% year on year, and automation continues to create new types of
robots with improved utility and function.

Factories of the future will likely feature robots and humans working side-
by-side to meet consumer demand - a new world which business owners should
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be prepared for. It’s important to gain an understanding of what is meant by ‘the
fourth revolution’, or ‘industry 4.0°.

The human race has collectively experienced three industrial revolutions
since the 1800s; each revolution has been characterized by an exciting new
technology that improved manufacturing and processes for the better. The steam
engine, the assembly line, and the computer have each been the catalyst for prior
revolutions.

Industry 4.0 refers to the current industrial revolution that we find ourselves
in, led by the evolution of robotics, automation, and the internet of things (1oT).
Industry 4.0 heralds an age of ‘smart’ systems and digital integration; the name
was coined in 2011, and the associated movement is sending ripples through
almost every industry around the globe.

Figure 1 below illustrates the revolutions of Industry 4.0. It shows that
mechatronics and robotics form the basis of the latest industry 4.0.

Mechanical __ Production Line: __ Industrial Robot: 1961 — Collaborative Robot: 2012
Loom: 1784 1870 (Unimate)

First Second
Industrial Revolution Industrial Revolution

Forth
Industrial Revolution

Mechanical production: Mass production: Electronics / IT Cyber / robotized
Water / Steam Electrical power Automization

1800 1900 2000

Fig. 1. Industrial revolution history

The development of robotics and mechatronics led to the recent industrial
revolution. There are many reasons for this, but below are the 3 main effective
ones are discussed.

1. Improve productivity. Based on current projections, Al is expected to
have the ability to increase labour productivity by up to 40% by 2035.

Although some may see robotics and Al as tools to replace human workers,
the International Federation of Robotics believes that less than 10% of jobs could
be fully automated; robots are generally designed to take on repetitive tasks and
allow workers to focus on more intensive duties. A major benefit of automation in
large manufacturing operations is that some tasks could effectively be completed
24/7, thereby boosting production output without any additional labour costs.

Effective robotic completion of some tasks could be especially useful to
small business owners. Small businesses generally cannot hire as large a
workforce as manufacturing giants; automation may help to level the playing
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field. In recent surveys, 57% of employers indicated an interest in boosting
performance and productivity through automation and robotics. Some research
has shown that increased use of Al in the workplace may actually create new job
positions, allowing employers to hire more staff in the future.

2. Lower overhead costs. Although the initial cost of automated software
or robots may be significant, the return on investment can be swift. Business
owners might find that some roles are no longer required once Al is being
utilized, saving costs immediately. As an example, some restaurant industry
leaders are utilizing delivery robots, which reduces their need for human workers.
With fewer employees taking part in hazardous work activities, businesses could
also save on health and safety costs, with fewer injuries or time off work for their
staff.

Many robots require only a small amount of space to operate, and can
safely work alongside humans on assembly lines. The potential reduction in
required space means that companies could also downsize to cheaper workplaces
and factories. According to recent surveys, 24% of employers are currently
considering automating some roles in order to reduce operating costs.

3. Reduce human error. Human error is a factor that every business must
plan for, and time and energy are both spent rectifying the issues when they
occur. Particularly when it comes to highly repetitive or mathematical tasks,
automation could handle these with a far lower margin of error than human
workers. As automation can be expensive to implement, it’s critical that
entrepreneurs take stock of their end-to-end processes, and decide where they can
receive the biggest impact from Al.

High flexibility High productivity High flexibility
A Limited productivity Limited flexibility High productivity

Productivity
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P
¢ 9. -

I U-
G
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Fig. 2. Impact of robotics and mechatronics development to Industry productivity

Figure 2 clearly shows the impact of robotics and mechatronics on
production efficiency. According to it, production without the intervention of
robots and mechatronics has the lowest performance. In this case, production has
high flexibility but limited productivity. If only robots are used in industry, on the
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contrary, production efficiency will be high and flexibility will be limited.
Therefore, production productivity and flexibility will be higher if human
intervention is provided in the industry along with robotics and mechatronics.
This underscores the importance of studying robotics and mechatronics in the
educational process, training personnel and specialists in each industry.
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PAPYOHA ITIOJIMTEXHUKA UHCTUTYTHJA “MECHAUZ”
JOUUXACH “MEXATPOHUKA BA POBOTOTEXHUKA” TADBJIUM
NYHAJIMIINMHUHI OYNJINHINUT'A ACOC BYJIJIN

Mawmypos Dnnop TypcynoBuu, TypcyHnanueB cmounn ScoHanueBuy,
XycanoB IOnycanu FOnnamanuesuy
®daproHa MOJUTEXHUKA UHCTUTYTH
tei.: 90-560-98-60, e-mail: emamurov@mail.ru

AnHoTtaumus. Maxonaga ®aproHa noautexHuka UHCTUTYyTHAA MechaUz:
“V36eknucronna “MexaTpoHHKa Ba pOOOTOTEXHMKA” OGakalaBpuaT TabiuM
WYHAIMIIMHA WHHOBALIMOH FOSUIAp Ba pPakKaMJIM TEXHOJIOTHSJIAp acoCHAA
MOJICpHM3ALMS KNI JOMUXACH JOUPACHIa aMalira OIIMPUIAETTaH MILJIap Ba
OPUIIUITAH HATWXKAJIap XaKu/ia MabIyMOT OepuiTaH.

Kaaut cy3nap: noitmxa, MexXaTpoHHKA, TEXHOJIOTHUS, POOOTOTEXHHKA,
WHHOBAITWSA, a1a0uéT, MAIIMHACO3TUK, MYXaH/IUC, )KaMoa, J1abopaTopusi, Kuxo3,
MOJICPHU3ALHA.

MexaTpoHMKa — MEXaHUK BOCHUTAJIAPHU DJJIEKTPOH, SJIEKTPOTEXHUK Ba
KOMITBIOTEP KOMIIOHEHTJIApW OWjaH OWUPHUKTUPHINTA aCOCIAHTaH SHTH MOJIYII,
MalliiHa Ba WHTEJUIEKTyad OOIIKApyBIM THU3UMIIAPHU JOWMXajall Ba HIIad
YUKUIIHY ~TabMUHJIOBUM ¢aH Ba TEXHUKA coxacuaup. byryHru kyHnaa
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