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Main problem: In the 18th century, when industrial production began, the use of steam and mechanized
production caused major changes in the economy. As a result, production costs decreased along with an increase
in the quantity and quality of products. During this period, production underwent a revolutionary transition from
manual labor to mechanization. The potential impact of Industry 4.0 on labor markets remains an under-explored
scientific field. It is estimated that Industry 4.0 will lead to unemployment by changing the employment structure
and will bring new structural problems in terms of unemployment and labor relations.

Purpose: The purpose of the study was to establish the impact of Industry 4.0 on the labor market and
identify the consequences of the impact.

Methods: studied, the evolution of production development, when mass production with electricity led
to the Age of Industry 2.0, and then the emergence of the digital revolution, the use of electronics and
information technology in production processes, marked the beginning of the Age of Industry 3.0. It is expected,
according to international experts, scientists, that automation and robotic production will have a serious impact
on the unskilled workforce and cause a critical reduction in the labor force of vulnerable sectors of society, that
is, women, migrants, youth and the elderly.

Results and their significance: This study assessed the possible impact of the fourth industrial
revolution on labor markets. Through a literature review and analysis of emerging trends in Industry 4.0, the
risks, opportunities and challenges of the process are explored in a comparative perspective. It has been
established that countries must correctly perceive the transformation of labor markets and take appropriate
measures. Otherwise, the applied labor-based low-cost industrialization model will lose its comparative
advantage.

Key words: Industry 4.0, labor market, entrepreneurship, employment, unemployment.

Introduction

Industry 4.0 as a whole represents applications for the use of robots in industry and manufacturing,
manufacturing with 3D printers, the development of artificial intelligence and big data research. These changes,
also known as the Internet of Things, the Internet of Everything, or the Industrial Internet, are characterized by
four distinct features from previous industrial revolutions: cyber-physical systems, big data and digital
information exchange, smart robots, and digital industrialization. Accordingly, smart factories, factories
automatically adapt production conditions to current conditions and organize production plans according to order
requirements. Robotic technologies promise to increase the impact of the Fourth Industrial Revolution, in this
regard, artificial intelligence, which is key to this transformation, is the ability of a computer or computer-
controlled machine to perform various actions, analyzing the methods and techniques of human thinking.

The difference between the Industry 4.0 revolution, which will bring many changes from industrial
relations to social relations, from cultural structures to political movements, is that it promises to evolve into a
coordinated structure, causing the development of technology, scientific progress. In this context, with the
advent of Industry 4.0, there will be a transformation in employment patterns. It is expected that some
professions will appear, while some others will start to disappear and be significantly reduced.

Materials and methods

The study focuses on the fourth industrial revolution Industry 4.0 and its impact on the labor market and
employment. The impact of Industry 4.0 on employment and the labor market was studied through comparative
analysis and synthesis. The logical method was used to identify the characteristics and qualities of processes and
phenomena that influence and have an impact on the labor market and new professions that emerge as a result.
The synthetic method and statistical analysis were used to quantify the current state of the labor market and the
stages of implementation of Industry 4.0.

Results

Industry 4.0 usually consists of the following 3 structures: the Internet of Things; Internet services;
cyber-physical systems. The fourth industrial revolution is not only about intelligent and interconnected
machines and systems; its scope is much wider. With Industry 4.0, a new manufacturing model will emerge in
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which automation systems, data exchange, 3D printers and robots will be effectively used in an environment of
smart factories.

Industry 4.0 is a process that brings with it challenges and opportunities. New products and services that
improve the efficiency of personal life, reduce transport and communication costs, simplify logistics and global
supply chains are some of these opportunities.

Industry 4.0 forces labor markets and production methods to transform, classical production methods
and production relations cannot resist this transformation. Along with Industry 4.0, changes and transformations
in the way goods and services are produced are expected to bring about changes primarily in industrial relations
and ultimately in socio-economic and cultural structures.

It is assumed that the efficiency of production systems will be ensured by saving resources. In addition,
these savings are expected to be sustainable and productivity will rise while costs decline. Production systems
are being transformed into more complex structures every day. Thus, with the transition to automation / control
systems, there is a decrease in the number of active personnel and an increase in the level of education of
personnel [1].

There are plans to simplify data processing with supercomputers and intelligent systems, and even
develop computers that will have the computing power of the human brain in about a decade. In the process of
creating value, the use of 3D printer systems in the manufacturing process will reduce production processes. As
the value chain grows, customer satisfaction will be maximized and the Industrial Internet will enable new
business models to emerge.

Due to the introduction of new technologies, employment in the world will grow every year in the
following areas:

— big data — 2.95 %;

— mobile Internet and cloud technologies — 2.47 %;

— Internet of Things — 2.27 %;

— production automation — 0.36 %.

In Kazakhstan today, if these goals are not met, any delays will increase social spending. In Kazakhstan,
within the framework of Industry 4.0, the priority is the creation of new technological infrastructures and expert
personnel who can work with these infrastructures. To be able to compete in global markets, it is vital to take
advantage of this new industrial era, because non-innovative organizations will be removed from the market in
the short term.

The growing Industry 4.0 revolution depends on organizations completing their digital transformation.
For businesses that have not embraced this transformation in both the infrastructural and organizational cultural
contexts, it is impossible to grasp the new era.

Industry 4.0 is a revolution in which jobs that require unskilled labor are performed by robots and
skilled value-added labor specializes in creating greater productivity. In this regard, Industry 4.0 has a profound
impact on both job qualifications and employee personality and the relationship between employee and
employer.

Although digital transformation primarily manifests itself in the mechanization of production, it also
affects social life, human systems and demographic structure. In addition, gaining communication and obtaining
the highest efficiency in production systems where human-machine interaction is intensively carried out will
necessarily lead to social change.

Many global companies are researching and developing the application capabilities of the Internet of
Objects in order to provide a global competitive advantage. At the end of the development of the Internet of
Things, not only objects, but also the participation of people in this large network will be of great benefit. Thus,
the concept of the Internet of Things is expected to evolve as the Internet of All Things in the future.

When we think that technological and innovative products that we could not have imagined many years
ago are now present in every moment of our daily life, we can better understand what innovations Industry 4.0
can bring in the coming years.

Another very important reason for the emergence and implementation of Industry 4.0 is the change in
consumer demand. In the modern world, consumers have begun to feel the need to quickly launch new products
due to the globalization of the world, as well as the increase in the number and variety of products produced. In
addition, the need to meet individual customer needs is considered one of the driving forces behind the latest
industrial revolution.

In addition, personalized manufacturers are also needed in order to produce customized products
tailored to meet the requirements of clients in Industry 4.0.

With Industry 4.0, more and better products can be produced at lower costs and can be delivered to
consumers faster using new transportation technologies such as drones and unmanned vehicles from robotics and
automation-based enterprises [2].

Industry and Industrial Relations: The Impact of Technological Advances on Employment and Labor.
Industry 4.0 is a transformation based on minimizing costs and increasing production line productivity. The fact
that traditional milling is being replaced by intelligent technology gives the impression that the structural
characteristics of the labor market are about to change.
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Industry 4.0 creates the Factories of the Future, where production lines have to be connected to each
other via sensor systems, data is exchanged instantly, so that software and algorithms throughout the system can
be converted into instant reports. The business world must quickly adapt to a new way of manufacturing and
doing business. Business can no longer remain outside the electronic information networks linking institutions
and organizations. Smart factories and the Internet of Things will operate with a remote control approach, where
a person participates, at least via the Internet, and in which high efficiency will be ensured. This directly affects
the critical position of the labor force, which is the productive force in the modern production model, and
transforms labor relations far from the classical formula of industrial relations.

We can identify four of the most important elements that differentiate Industry 4.0 from other industrial
revolutions as sensors, data, information and operations. By combining these four types, unskilled labor is
eliminated. With the acquisition of robots and machines that will replace unskilled labor and the nature, skill of
the labor force, as well as the number of workers in the industry that will change dramatically.

The mechanization of production processes will inevitably pull the working class out of the labor
market and, consequently, increase the army of the unemployed.

As can be seen from the second and third industrial revolutions, in every industrial revolution there is a
need for the exchange and transformation of skills. Today we are facing a similar situation in Industry 4.0.

The fourth industrial revolution is based on premises based on information and communication
technologies. Educating young people on these foundations and providing the necessary skilled workforce,
starting with primary education, vocational secondary schools and universities, as well as teaching coding,
software, robotics, will ensure the evolution of the workplace.

In this sense, with the new industrial revolution, some professions will come to an end, and new and
high-profile professions will appear, requiring high knowledge and technology. On the one hand, while
unemployment is expected to rise, on the other hand, employment will increase in the new jobs and professions
that will emerge. In this new era, it is expected that the first countries to develop and use technology will reduce
unemployment, and those that fail will increase the share of the unemployed population.

Research by Future of Jobs says that by 2020, “the global labor market will have 2 million jobs, but
7.1 million will not. Jobs will appear in the intellectual and high-tech sectors, while in the real sector of the
economy they will be reduced. The report says that “by 2020, the number of jobs in mathematics and computer
science will increase by 4.6 %, in management — by 1.4 %, in the financial sector — by 1.4 %, in sales — by 1.3 %.
% per year, but according to the same data, the number of office jobs will be reduced by 6.1 % per year. At the
same time, the Internet of Things sector will see an increase in employment in computer specialties by 4.5 % per
year, and in design and engineering specialists — by 3.6 %. These changes will also affect the reduction in
maintenance, repair and installation of equipment by 8 % per year, and office workers by 6.2 %.

New manufacturing technologies and 3D printing and robotics, as well as the development of automatic
transport will have a strong impact on employment in various industries [3].

Employment will rise where big data analysis and management of complex technological processes are
required, and will decline where there is a large proportion of routine, unskilled labor.

Since the First Industrial Revolution, the need for a more skilled workforce has always increased at
different times. In the fourth industrial revolution, it is inevitable that some professions end and some change.
The professions that will be in demand include technical professions, information technology specialists, internal
audit expertise, digital human resources expertise, digital marketing expertise, interface design, data analytics,
big data management, etc. When we look at the historical process, we see that every innovation and change leads
to the emergence of new professions, at the same time leading to the loss or loss of some professions.

For example, professions such as copper working, tinning, blacksmithing, saddle making, stone carving,
wooden spoon handling, basket weaving, and pottery stand out as lost professions. Likewise, in less than two
decades, we will witness today's most popular professions such as SEO Specialist, 3D Printer Engineer, Data
Security Engineer, Machine Learning Engineer, IT / 10T Solution Architecture, cloud computing specialist,
technology design and data security expert will be missing or unknown.

It is expected that in many areas the characteristics of the workforce will change, many professions will
disappear, new professions will appear, in other words, the workplace will evolve. At this stage, it is important to
ensure that the process is followed and the opportunities and threats are correctly identified. While these issues
are no different from the 18th century, they will certainly be different in terms of what the experience will be.
The fourth industrial revolution has many opportunities and threats.

This process will have a serious impact on labor relations, and therefore on the social, economic and
legal structure. The Fourth Industrial Revolution will bring new professions, new job descriptions, new
industries, new initiatives, and new business opportunities.

One of the most important employment concerns is the fear that robots could replace humans in the
future and that unemployment could rise. However, instead of saying that manufacturing robots will lead to
unemployment, the workforce must adapt to the needs of the new era and realize its potential in areas such as
robotics and automation on the one hand, and in areas such as social sciences, anthropology, service sector,
natural life, organic products, education, agriculture, livestock and technology business.

New professions, new products, new processes, new production methods and new technologies must be
produced by people. The transformation of the manufacturing process into a digitalization process does not mean
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that it will negatively affect all employment. On the contrary, people must respond to this process with more
than one transformation strategy and innovative change.

In cases where digitalization and advanced technologies are presented as beneficial by employers or
governments, we must ask how workers and society will benefit from their implementation. Jochen Schroth of
IG Metall offers the following table, Table 1, for benefit analysis, which can be very helpful [4].

The two columns on the left and right represent the benefits for people versus benefits for machines. If
the changes do not correspond to the principles stated in the left column, we must reject them.

Table 1 — Potential benefits of digitalization for workers and society as a whole

Actions People use the system The system uses people

Work management Improving work qualifications, high Decrease in qualification requirements at
influence of employees on goals and workplaces; narrowly set tasks with a
planning of work and tasks high level of standardization

Work organization Collaboration, participation and High responsibility / limited freedom of
multifaceted interaction between groups of | action
employees

Technology For example, time consuming and The goal is complete automation; the
unattractive tasks are performed by light number of employees is minimal
robots.

Qualifications / | Comprehensive education and training (on | On-the-job training only

Competencies and off the job), better opportunities for
promotion at work

Data Access to information and knowledge to Using personal data to monitor behavior
solve problems; protection of personal and increase productivity
information

In terms of technology trends, companies can be expected in the future to turn to human-machine
collaboration, simplified applications, and lightweight robots. To this can be added two-armed robots, mobile
solutions, and the integration of robots into existing environments. There will be an increasing focus on modular
robots and marketable robotic systems at attractive prices. Consumer demand for industrial robots is also driven
by various factors. This includes addressing new materials, energy efficiency, more advanced automation
concepts, and linking the real factory and the virtual world as defined by Industry 4.0 and the Industrial Internet
of Business.

With the widespread use of robots in many sectors, especially manufacturing and industry, the impact
on the labor force is defined in the literature as “technological unemployment”.

In accordance with the requirements of Industry 4.0, robots in factories become active members of
collectives and work teams, and do not defend the only goal — to help people. For this, it is very important that
humans and robots work together in the most active way.

In terms of future professions, employment agencies and organizations, especially government agencies
such as employment centers, work to develop vocational skills by raising their awareness. The workforce of the
future will be Generation Z, and the work habits and characteristics of this generation are not well understood.
Therefore, it is not known to what extent negative scenarios are proposed in real economic and social life. An
important point is that Kazakhstan has significant potential for the future of the country with its young
population and is doing everything possible to use it most effectively. Given the new provisions that will be
introduced into the curriculum and the criteria for success in secondary and higher education are applied, it may
not be difficult for the young population to achieve the desired level in Kazakhstan.

One of the consequences of globalization is that international capital is directed to countries where labor
is cheap and that labor in the country of origin faces unemployment.

Due to low labor costs in labor-intensive sectors, investments directed to underdeveloped countries will
return to developed countries along with Industry 4.0.

Frey and Osborne of Oxford University estimate that 47 % of current US jobs will soon be at risk of
being replaced by computer technology. A similar study was carried out for Germany, which indicates that 59 %
of jobs are at risk as a result of the digital revolution. For member countries of the Organization for Economic
Cooperation and Development (OECD), this figure is 57 %. A deeper analysis shows that the degree of
substitution of computer technology varies considerably between different work groups. Another labor market
study found that more than 50 % of current jobs in Sweden could be replaced by computers and robots within the
next 20 years [5].

Obviously, this process of change will not affect the labor market in the same way. At this stage, it is
assumed that the labor market will be divided into segments such as low-skilled / low-paid workers and high-
skilled / high-paid workers.

It can be seen that two-thirds of people in the United States believe that most of the work that humans
do is done by robots, but 80 % of these people believe that their work will not be affected by this process. It is
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argued that the first impact of Industry 4.0 on labor markets is primarily technological unemployment, as in other
industrial revolutions.

Industry 4.0, however, will leave unemployed primarily skilled professionals and professions that have
the ability to work independently with an unskilled labor force. Sooner or later, the work of many different
professions, such as lawyers, financial analysts, doctors, journalists, accountants, insurers, and librarians, will be
partially or fully automated before most people figure it out.

It can be foreseen that Industry 4.0 will tend to increase the supply of skilled software, coding and
robotics labor in the labor market. The fact that qualifications can be realized in the short term under the Fordist
model of production has had little impact on the characteristics of labor markets. In the development of Industry
4.0, the acquisition of skills in the vocational education of the workforce is an unpredictable compensation
policy in the short term. In this case, short-term unemployment in the labor market may be more concentrated on
unskilled workers, and the skilled labor force will not be able to respond to the increase in supply during this
short-term period. This would lead the labor market, on the one hand, to increase the wages of a small number of
skilled labors, and on the other hand, reduce the tendency towards wages of the unskilled labor.

According to the World Economic Forum's 2018 Global Gender Gap Report, professions that employ
both men and women are at risk of automation. Unemployment will be higher as a result of automation in male-
dominated sectors such as manufacturing, construction and assembly.

However, the increased capabilities of artificial intelligence and the ability to digitize tasks in the
service sector are a result of automation, and this will also lead to a decrease in labor demand in such professions
as call centers and the retail sector, where women traditionally occupy a higher place [6].

In other words, due to the automation of many jobs, the female workforce is expected to face the
greatest job losses. It is assumed that the creation of new jobs to replace the lost ones will not be as proportional
as the jobs created in previous revolutions. It is clear that the blue collars of past industrial revolutions are no
longer needed, and white collars will only work in areas that cannot be filled with automation and robotics.
However, the skilled workforce of gray collars and gold collars are able to work in accordance with their ability
to benefit from their knowledge, skills and experience.

New technologies show their presence in the production structure at the first stage. But transformation
in manufacturing can affect the direction of supply and demand in labor markets and consumer behavior in the
second phase. Efficiency companies to save labor resources, ensure inventory management, ensure effective
process control, apply quality management, and control sales and after-sales processes offer a wide range of
opportunities in terms of efficiency.

The displacement of labor by machines can lead to lower employment levels as well as minimizing the
number of failures in production. The decisive factor for human participation in production is the factor of
ability. This can exacerbate low skill levels / low wages, high skill levels / high wage gaps.

According to the World Economic Forum's Future of Jobs report, 65% of the future occupations of
primary school students will be in as-yet-unknown occupations, and these occupations will require high levels of
creativity, problem solving, logical and mathematical thinking, and visual ability.

In addition, the same report predicts that data analysts will be more in demand in all sectors in the
future. Programmers, software developers, and information security analysts will rank second in computing and
mathematics. In second place are architecture and engineering, sales specialists, top managers, product
designers, HR and organizational development specialists, and government relations specialists. Almost every
sector, every area of business will be digitized, as already mentioned, and each will become a separate line of
business [7].

The increased demand for expert technical skills can exacerbate gender inequalities and the gap
between male and female roles, as males retain their weight in computer science, mathematics, and engineering.
However, the demand for roles based on human characteristics and abilities, such as empathy and sensitivity,
may grow, and machines cannot fill them. Women are overwhelmingly in occupations such as psychologists,
therapists, trainers, activity planners, physiotherapists, nurses and other medical professions.

Industry 4.0 and its infrastructure are transforming developed economies, and this will fully affect the
global economy. For example, automation work will return to the EU and the US. By 2025, there will be
30 hillion smart objects in use around the world, and 47 percent of today's enterprises will be able to automate
their operations. In 2025, 30 % of US imports from China are planned to be made in the United States.

Industrial production 4.0 for the first time reminded of robotic technologies and employment problems
in Kazakhstan.

Manufacturing workers in the fourth industrial revolution will not lose much of their jobs, but their job
descriptions and professions will change. Today blue collars will be turned into knowledge workers. The next
generation will be eligible for a new period starting in primary school, with Industry 4.0 and technology
learning. Industry 4.0 will bring about changes in many areas such as industry, technology, public welfare,
technical infrastructure, education, production and consumption.

The Fourth Industrial Revolution is expected to facilitate high-tech manufacturing and service
operations.
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New technologies may have some disadvantages as well as advantages. At the beginning of this period,
human health will be protected in some sectors that are very dangerous and harmful to human health (chemical
industry, dyes, yarns, mines and construction) by using robots instead of workers.

Nowadays, humans and machines work hand in hand along with human-robot collaboration in many
new applications.

Industry 4.0 innovations are not just about professions. The employee and employer will also change
their relationship. Tasks and projects that are distributed across human cloud platforms are performed by
workers who are more independent than dependent traditional employees. Some employees will be able to work
as semi-independent like UBER driver, Instacart shopper, Airbnb renter or Taskrabbit installer. In this process,
they will not be subject to such obligations as the minimum wage, employment tax and social security for those
who are self-employed [8].

Another area that will have a huge impact on industry change will be trade unions. The strength of
workers' unions against employers will diminish with the replacement of robots in factories instead of labor and
the spread of free work with human-cloud platforms.

The expected changes in working life can be summarized as follows:

— the need for unskilled labor will be reduced;

— the need for skilled workforce and digital skills will grow;

— instead of the lost professions, new professions and jobs will be created, many new jobs will appear;

— the importance of flexible structures that can quickly respond to changes in working conditions will
increase;

— there will be a transformation in the social structure;

— occupational health and safety will be supported by robots and more stringent measures can be taken
against these risks;

— in the face of cybersecurity risks, the concepts of vocational education and training throughout life
will gain more and more importance;

— trade unions will lose their importance and strength;

— working hours will be reduced by improving working conditions and balance between work and
personal life;

— freelancers will increase due to human-cloud platforms;

— the wages of unskilled workers will fall;

— the wages of skilled workers will rise.

It is believed that highly hazardous work will be performed by robots, and human losses will be reduced
due to industrial accidents.

In terms of business relationships, Industry 4.0 will bring about major changes. However, these
disruptions will occur not only in countries that have completed their industrial infrastructure, but also in
developing and industrializing countries. In fact, Industry 4.0 is expected to have a greater impact on developing
countries.

Since developing countries that have not yet completed their industrialization cannot transform the
education system into the preparation of a high-quality workforce, they cannot quickly create and transform their
economies towards the production of products with high added value. The common characteristics of such
underdeveloped countries are low labor costs and low production costs due to an inadequate and unskilled labor
force and a lack of legislative infrastructure.

Less developed or developing countries will face waves of mass unemployment as Industry
4.0 increasingly transforms manufacturing and as global employment begins to shift back into the industrialized
world. Therefore, in order to compete with industrialized countries, increasing their ability to produce high
quality, affordable and personalized products will be an important challenge for developing countries.

According to forecasts of the Ministry of National Economy of the Republic of Kazakhstan, by 2022 the
number of people employed in the economy will grow to 8.6 million people, of which 33% will be employed in
the real sector, and 67 % in the service sector.

The greatest decrease in demand is expected in the agricultural sector, where the release of workers will
amount to 240 thousand people. And the biggest growth is in the “social economy”. Sectors such as education,
health care and public administration will provide an increase in employment of 121.5 thousand people.

The most favorable conditions for employment growth are developing in the regions that determine the
dynamics of secondary modernization and the service sector in Kazakhstan. The axis of business activity will
remain Almaty-Karaganda-Nur-Sultan. In these regions, the main intra-republican migration flow is formed.

Until 2022, the national economy will need about 459.0 thousand workers. Due to the change in the
structure of demand for labor, it is expected to reduce about 288.4 thousand jobs. According to estimates, the
number of potentially unemployed and workers requiring retraining will be 208.1 thousand people by 2022.

Discussion

According to the forecasts of the Ministry of Labor and Social Protection of the Population of the
Republic of Kazakhstan, by 2022 in the country as a whole, the most demanded professions will be workers
providing individual services, architects and engineers, employees of services for the protection of citizens and
property, middle administrative and managerial personnel, health professionals.
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The least in demand will be unskilled agricultural workers, crop and livestock producers, tent and
market sellers. As a result of technological transformations, new professions will appear and old ones will
disappear or partially change. An assessment of the impact of modernization on the release of labor in
Kazakhstan shows that today already 16% of enterprises (out of 10 thousand surveyed enterprises) are planning
technological re-equipment, automation of production processes, labor mechanization, digitalization or other
modernization. This eliminates the need for mid-skilled and low-skilled personnel, while there is a boom in
demand for highly qualified employees [9].

In Kazakhstan, in the structure of employment by level of qualifications, an increase in the share of
workers with high and medium qualifications is expected (+459 thousand), while the share of workers with low
qualifications will significantly decrease (-288.4 thousand). According to the forecast, by 2022, the economy
will employ about 1.5 million people with low qualifications, 5.0 million people with an average level and about
2.0 million people with a high level of qualifications.

The modernization of the economy will require specialists in the field of the latest technologies,
informatics, biotechnology, and alternative energy. In the future, the imbalance between the quality of jobs and
the professional and qualification composition of the labor force will inevitably increase if appropriate measures
are not taken to regulate these processes.

In the future, a number of professional specializations in the field of science can be attributed to the
number of diminishing or disappearing professions, which is caused by the aging of the personnel. The
replacement process will affect a number of professions with standardized functions in industries, primarily in
the mining and metallurgical sector (miners, drifters, drillers, blastmen, foundry workers, furnace operators,
etc.).

At the same time, the cost of labor will slow down the disappearance of professions and the replacement
of people with machines. Technological renewal requires large investments, while in the short term, job retention
can lead to cost savings for enterprises. However, without the necessary qualifications of workers, the
productivity of enterprises will remain at a low level.

Conclusions

During the study, it was revealed:

1. Investigation of the likely impact of Industry 4.0 on Kazakhstan in different dimensions is essential.

2. As in many other areas, Industry 4.0 has opened the door to radical social and economic changes. It is
inevitable that in Kazakhstan, the Industry 4.0 revolution will bring many changes from industrial relations to
social relations and transformations.

3. In Kazakhstan, Industry 4.0 will bring about a critical transformation in labor relations. The processes
of industrial transformation have not yet been completed, and the education system is only being transformed to
prepare a high-quality workforce, which will subsequently create an economic system based on products with
high added value.
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HNuaycrpus 4.0: endexk HAPBIFBIHAAFBI KHBIHABIKTAP MeH MYMKIHIIKTEp

XVIII r. Gacranran eHepKociNTiK eHIipicTe 0y MEH MeXaHMKAJIAHABIPBUIFAH OHIIPICTI MaimamaHy
SKOHOMHMKAJA YJIKCH e3repicTep TYAbIpAbl. HoTHXkKeciHZe OHIMHIH CaHbl MEH CallaChIHBIH apTybIMEH Oipre
eHAipic MmbIFbIHAAPEl ToMeHaei. Ockl Ke3eHIe OHIIpIC Koyl eHOEriHeH MeXaHHWKalaHABIPYFa pPEBOJIOLUSIIBIK
xonMmeH oTTi. Maayctpus 4.0-1iH eHOeK HapbIFbIHA 9JIEYETTI acepi aJli 3epTTEeIMEreH FhUIBIMU calia OOJIbIN Kajia
oepeni. WUunyctpust 4.0 KyMBICTICH KaMTy KYPBUIBIMBIH ©3TepTY apKbLIbl JKYMBICCBHI3IBIKKA OKEJell KoHe
JKYMBICCBI3/IBIK TI€H €HOEK KAaTbhlHACTapbl TYPFBICHIHAH JKaHAa KYPBUIBIMIBIK MOceNeNnep TyIbIpaabl Jiel
ecenreneni.

3eprreynin Makcatsl: MHnycTpus 4.0-1iH eHOCK HapbIFBIHA OCEpPIH XKOHE 9CEpIiH CallapblH aHbIKTAy
OOJIBITT TaOBIIA L.

OHIIpiCcTIH aMy 3BONIONMACHI 3EPTTEINl, dIEKTP dHEPTHACHIMEH jkanmait eHzipic «Mumycrpus 2.0»
IOyipiHEe aibIll KeNfi, CcOoAaH KeHiH UUQpAbIK peBomonus maiima Oommel, «WHOyctpus 3.0» eHmipic
NPOLECTEPIHAE OJICKTPOHMKA MEH aKIapaTTblK TEXHOJIOTHSHBI KOJOaHy Oactamasl.  XalbIKapajblK
caparnbUIapIblH, FadbIMAAPIbIH MiKipi OOMBIHIIA aBTOMATTaHIBIPY JKOHE POOOTTaHABIPEUTFAH OHAIpIC OlmiKCi3
JKYMBIC KYIIIIHE YJIKEH 9cep €Tell )KoHe KOFaMHBIH O0Call CEKTOPJIAPBIHBIH, SIFHU SHeNiep, MUTPaHTTap, )KacTap
MEH JKYMBIC KYLIIHIH KbICKapybIHA aJbIIl KeJei Ien KyTiayae.

By 3epTTey TOpTIiHINI ©HEPKICINTIK PEBOJIOIUSIHBIH CHOCK HapbhIFbIHA MYMKIH OCEepiH Oaraiajbl.
Wunyctpust 4.0-1e KaJubINTAaChIll KeJie KAaTKaH TeHICHUMsIIapFa 9JeOM WIONy JKOHE Talliay )Kacay apKbUIbI
MPOLIECTIH ToyeKesiepi, MYMKIHIKTepi MEH KUBIHIBIKTAphl CaJbICTBIPMAIIbl TYpJE KapacThipbuiaabl. Enpepne
eHOCK HapBIFBIHBIH ©3TepyiH AYphIC KaOBUIIAayhl JKOHE THICTI IIapayiap KOWBLTYBl KEpPEeK eKEHIrl aHBIKTaJIBI.
OiiTnece, KOJOAHBUIATBIH CHOGKKE HETI3AENreH ap3aH WHAYCTPUAIAHABIDY MOJENi  CalbICThIPMAJIb
APTHIKIIBUIBIFBIH KOFAITA/IBL.

Tyitin ce3nep: Uuayctpus 4.0, eHOEK HapBIFbl, KACIMKEPIIiK, )KYMBICIICH KaMTY, )KYMBICCBI3/IBIK.
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I/I]—[}IyCTpPlﬂ 4.0: BBI3OBBI M BO3MOKHOCTH AJI PbIHKA TpyJaa

B 18 Beke, Korgja HayajoCh TPOMBIIUIEHHOE IIPOM3BOJCTBO, HCIOJb30BaHHE Iapa U
MEXaHU3UPOBAHHOTO TPOM3BOJCTBA BBI3BAJIO CEPHE3HBIE H3MEHEHHS B JKOHOMHKE. B pesymbraTe 3TOTO
MPOU3BOJICTBEHHBIE 3aTPaThl CHU3MINCH BMECTE C YBEJIMUCHHEM KOJMYECTBA M KauecTBa MPOXYKIWH. B stoT
MepHO/l TIPOM3BOZICTBO TIPETEPIIENIO PEBOJIIOLHOHHBIA ITIEPEX0] OT pPYYHOTO TpyJda K MEXaHHIECKOMY.
ITorenunansHoe Biusinue Muayctpun 4.0 Ha peIHKY TpyJa NO-NPEXKHEMY OCTaeTCS MaJOM3yYEHHOM HaydyHOU
obunacteto. [To onenkam, Muaaycrpus 4.0 npusener k 6e3paboTHIe 32 CUET U3MEHEHHS CTPYKTYPHI 3aHATOCTH U
MPUHECET HOBBIE CTPYKTYPHBIE ITPOOIIEMBI ¢ TOUKH 3peHHsI 0€3pa00THIIBI M TPYJOBBIX OTHOLIEHHH.

Llenbto MpOBEAEHHOrO UCCIIENOBaHUS ABISIETCA onpenaenenue BusHus Munyctpus 4.0 Ha peIHOK Tpyaa
1 BBISIBJICHUE TTOCIIEICTBUIL STOTO BIMSHUSL.

ABTOpOM HM3ydeHa 3BOJIONIMS Pa3BUTHS IPOU3BOJCTBA, KOIJa MAaccOBOE IPOU3BOJCTBO C IOMOILBIO
anekTpuuecTBa npuseno Kk Ope Wunyctpun 2.0, a 3aTeM mosBiIeHHE U(POBON PEBOIIIOIMHU, UCIIOIL30BAHHE
SIIEKTPOHUKH M WH(GOPMAIMOHHBIX TEXHOJOTHHA B TPOM3BOACTBEHHBIX IPOIECCaX IOJIOKIIO Hadano Ope
Wupyctpun 3.0. Oxwumaercd, Mo MHEHHIO MEXIyHAPOIHBIX SKCIIEPTOB M YYEHBIX, YTO ABTOMATH3alUsi H
POOOTOTEXHUUECKOE TPOU3BOJCTBO OKAXKYT CEPHE3HOE BIIMSHME HA HEKBAIU(DHUIMPOBAHHYIO pabouylo CHIly H
BBI30BYT KPUTHYECKOE COKpallleHHe paboyell CHIIbI YS3BUMBIX CJIOEB OOILIECTBA, TO €CTh KEHIIWH, MUTPaHTOB,
MOJIOJEKU Y MOKUIIBIX JIFOJEH.
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B sTOM HCCEe0BaHUN OLIEHUBANIOCh BO3MOXKHOE BJIMSHUE YETBEPTOH MPOMBIINIICHHON PEBONIOLUU HA
pBIHKH Tpyna. briarogaps 0030py auTepaTyphl U aHAIN3y BO3HUKAIONIUX TEHIECHINH, CBA3aHHBIX ¢ MHIyCcTpHei
4.0, puck#, BO3MOKHOCTH U TPOOJIEMBI TpOIiecca UCCIEAYIOTCS B CPABHUTEIBHON MEpCIEeKTHBE. Y CTAHOBJICHO,
YTO CTpaHBl [JOJDKHBI TIPABIJIFHO BOCHPWHUMATH TPaHC(GOPMAIMIO PBIHKOB TpyAa © IPUHUMATh
COOTBETCTBYIOIINE MEpHl. B MpPOTHBHOM ciy4ae MpUMEHseMas HU3KO 3aTpaTHas MOJEIbh WHIYCTPHAIH3AIINH,
OCHOBaHHAs Ha paboyei cuire, MOTepsieT CBOE CPaBHUTEIHFHOE TPEHUMYIIIECTBO.
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