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Abstract

Main problem: Computer systems and technologies are changing our society significantly. These
changes are interconnected with both social and production spheres. Innovative digital technologies have a huge
impact on the labor market and professional activity, contributing to their transfer to the electronic environment.
Using digital technologies, modern people set new goals and solve problems with an increasing speed of
problem solving, capitalizing on the possibilities of collaborative distributed actions within networks. In this
regard, new competencies of specialists are in demand.

Purpose: The purpose of this study was to establish the impact of the fourth industrial revolution on the
education system and the development of skills and thinking for learning.

Methods: When conducting scientific research, economic and statistical methods were used. These
methods were also used in comparative analysis, as well as in assessing data and indicators of the higher
education system, taking into account the impact of the fourth industrial revolution. The analytical method was
used to consider the characteristics and factors influencing the development of skills and thinking for learning in
modern conditions. The abstract-logical method is used to identify problems affecting the development of the
labor market under the influence of digital technologies.

Results and their value: The result of the study is that conclusions are drawn about the upcoming
changes. Automation and digitalization are likely to lead to significant unemployment in most countries, so
adaptation innovation policies are needed to help offset unemployment due to digitalization. Governments need
to invest heavily in higher education as an economic development tool for their citizens. Lifelong learning
should be identified as a critical element of success in the era of the fourth industrial revolution. Curricula should
develop digital skills and address workforce disruptions due to automation.

Key words: education system, automation, digitalization, fourth industrial revolution, skills, thinking for
learning, labor market.

Introduction

Due to the improvement of digital tools and technologies, the labor market is changing dynamically.
New industries are being formed and new types of professional activity are emerging. New specialties appear
that could not have existed in the last century.

Demand for specialists in the field of processing and analyzing big data, computer modeling, neural
networks, artificial intelligence, virtual reality, digital platforms and cybersecurity is expected to grow. In the
near future, significant changes are expected in industry, medicine, the social sphere, the urban environment and
the agricultural sector.

The relevance of concepts such as «smart city» and «Internet of Things» (IoT) is growing rapidly. In the
agricultural sector, the digital economy presupposes the development of sustainable agriculture and precision
animal husbandry based on GPS (Global Positioning System), GIS (Geographic Information Systems), yield
monitoring technologies, variable rate technology, etc.; new materials; augmented reality; additive technologies;
unmanned vehicles with artificial intelligence elements; advanced robotics; cloud computing and storage
technologies; big data and machine learning; and many others - all of these phenomena have one thing in
common: the ubiquity of ICTs. In turn, this causes the growth of highly productive jobs, the redistribution of
human resources, new needs for vocational training and indicates the need for a significant improvement in the
quality of education.

Therefore, in vocational training, the digital environment should be seen as a new complex environment
for learning activities, professional activities and continuous professional development.

Materials and methods

The study focuses on the fourth industrial revolution, used statistical and economic and methods.
Comparative analysis was used to assess information on the performance of the higher education system,
taking into account the impact of the fourth industrial revolution.

When studying the features and factors affecting the development of skills and thinking for learning
in modern conditions, the analytical method was applied. The study of the problems affecting the
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development of the labor market under the influence of digital technologies made it possible to apply an
abstract-logical method.

Results

In the digital economy, new classes of digital tasks are emerging for the predominant number of
traditional jobs. The necessary competencies should be formed at different stages of training: in secondary
vocational and senior, advanced training and retraining.

An important trend for all levels of education is the renewal of the digital educational environment
and the growth of e-learning. The competence building process should be organized in a digital environment.

Rankings of the most popular ICT tools for learning are compiled annually (for example, the 200 best
tools for learning). Learning Management Systems (LMS), Learning Content Management Systems (L CMS),
e-learning platforms, digital libraries and repositories form the technological backbone for distance learning
and e-learning technologies. In some cases, computer simulations, virtual labs, virtual reality systems, etc. are
applicable to develop skills in an electronic environment. The practice of learning in social networks is
investigated and the possibilities of Web 3.0 for learning are comprehended [1].

Remote access to digital resources makes it possible to expand the information field of education by
taking advantage of digital portals, databases of publishing houses, scientific databases and digital knowledge
databases. Knowledge competition is intensifying as universities and research organizations contribute to the
global information environment. Universities are ranked according to the presence of open resources on the
Internet (publications, citations, impact factor, etc.)

Thus, vocational training in the digital environment is carried out using new resources, tools and
technologies and, therefore, requires new methods and pedagogical practices to form new competencies.

Not only technological innovations are important, but also profound psychological changes in the
training process. In the conditions of technological modernization, the formation of a digital economy,
uncertainty and dynamics of the labor market, teachers are forced to make students responsible for active self-
improvement. It is especially important to support initiative, creativity and self-realization in learning, as well
as taking into account personal requirements and learning strategies [2].

The leading part of students should be focused on breakthrough, in-depth study of new approaches to
learning and solving professional problems.

The high potential of an enriched and expanded digital environment opens up access to unlimited
resources in the native and foreign languages, the achievements of science and culture. Advanced
technologies require new personal qualities in educational and professional activities. The goals of mastering
new computer methods of cognition are becoming a priority. The learner's ability to choose the information,
techniques and teaching methods needed contributes to a new personal semantic reality and opens up new
ways to learn and learn new skills. The free choice of educational activity is of particular importance.

The teacher must understand the variety of advanced learning opportunities provided to the student.
The personal learning environment and curriculum become the subject of joint teacher and student analysis.
The implementation of non-linear educational practices and learning strategies in the digital space allows you
to realize your personal potential in the context of professional interests and life plans. The center of
professional training should be the student as an active student, as a person of potential professional activity
in the digital environment.

In recent years, the situation and attitude towards ICT in education has changed significantly. A
significant contribution to the changes was made not only by an increase in the status of ICT equipment for
educational institutions and students, but also by new target areas of study. Analyzing pedagogical activity
from the point of view of the degree of penetration of digital technologies, it is important to identify not only
quantitative characteristics, but also their influence on conditions and learning outcomes, on changing the
content of learning and teaching methods that ensure the formation of professional competence [3].

The means of the digital environment allow you to set educational tasks in a new way and create
innovative conditions for the formation of students' readiness:

— to act within the framework of corporate information systems, cloud offices, which are attributes of
professional activity in any area;

— independently engage in professional self-development in an open information environment;

— effectively interact with partners in the framework of remote collaboration;

— strive to innovate and master new means and situations in professional activity.

The global society is changing due to shifts in technological potential. Higher education must change
with it. Many current jobs can be automated.

Automation is the result of technological advances fueled by advances in big data, cloud computing,
and machine learning. Indeed, the ongoing processes are changing the meaning of being a human. The way
we work and live is changing because nowadays we have access to vast amounts of data that can tell us
something new and allow machines to do new things. There will be new jobs, but it is also true that a future
awaits us in which there can be economic growth without job growth.

Driving trucks, cars or lawn mowers is no longer a human business. This has serious implications for
economies around the world. In the past, manufacturing relied on machines to make basic human labor more
productive. We are faced with a future in which people may no longer be needed for production. People
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remain an integral part of Industry 4.0; their creativity and ideas drive change. People will work together with
robots, and together they will empower [4].

Traditional higher education through the transmission of information is no longer a viable form of
education for employment and careers. In this context, we must ask how do we prepare able-bodied and
responsible citizens in our higher education systems? Michael Peters argues that education alone will not be
enough to tackle technological unemployment. Others stress the importance of a liberal arts education as an
ideal solution for preparing future-ready graduates.

Education in traditional tertiary institutions is still important, but their collaboration with industry
and the public sector should be much more intense. Of course, universities still need freedom in their research,
and many do not want their research program and curriculum to be dictated to them, but big collaboration is
always a good thing. Financing of industry and the state through state grants, programs for improving the
qualifications of the population is also important [5].

What makes us human, our emotional intelligence and our creativity, will be in demand when this
transition to automation is complete, experts say. Responsive, flexible minds will be most in demand in the
future, as they will have the cognitive flexibility to keep up with rapidly changing jobs. The Accenture report
explains that the main trend in Industry 4.0 is a so-called liquid workforce that is not ready to abandon old
work models that were tied to specific business functions. Instead, future work will be based on an adaptive
workforce organized around projects, supported by embedded learning. This new type of employee needs to
prepare a different education.

Erik Brynjolfsson and Andrew McAfee argue that for people to remain «valuable knowledge
workers» they must «work to improve their thinking skills, big-frame image recognition, and complex
communication». Not everyone in the world can be a skilled worker in this context. The creative destruction
of jobs will be devastating, but new jobs will come in their place. As Joseph Aoun pointed out in his book, it
is very important to think about creative ways of working, and universities are «ideal entreprencurial
ecosystems» [6].

Much research has been done to understand how people learn and how best to teach them to think
creatively. Students from different cultures and different ages learn in different ways. Moreover, how
educators themselves understand the concepts of problem solving, critical thinking, and creativity is discipline
dependent and subjectively implemented. Evidence shows that learners learn more and remember better when
Problem-Based Learning is the way to learn. Problem-Based Learning is student-centered. A key feature is
that students work in groups to solve open-ended problems. In particular, project-based learning demonstrates
that it makes students more motivated and facilitates more effective interaction with discipline content. This is
the engagement that educators should strive to generate in their students. The large lecture hall with one
professor, where information flows from the instructor to the 50—100 students in the classroom, is an outdated
approach to student education. This pedagogy does not provide the skills required for the automation
economics, since rote memorization is not a skill required in the era of Industry 4.0: machines will do this part
of the work for us. Such knowledge is not devoid of value, but the content that is intended to be delivered is
only one piece of the puzzle of effective and good work. Students need to learn new ways of working with
content over and over again. Problem-based learning and experiential learning are important components of
higher education pedagogy in the Industry 4.0 era. Brinjolfsson and McAfee highlight the value of these self-
organizing learning environments, which are well suited to what they call the second machine age, and more
broadly as Industry 4.0 and its employment requirements. To reap the benefits of Industry 4.0, students need
the thinking habits that such pedagogical approaches provide.

The level of development of digital skills. Within the framework of the Program for International
Assessment of Adult Competencies (PIAAC) developed by the OECD Directorate for Education from 2011 -
2012. adult skills research is being carried out. The 2019 PIAAC research notes that the level of development
of the skill of solving problems using digital devices is directly related to the risk of unemployment. The most
protected from this point of view are employees who can confidently solve professional problems in a
technologically rich environment [7].

Since 2014, The Digital Economy and Society Index (DESI) has been published by the European
Commission.

DESI assesses five main areas of digitalization:

— access level: type and cost of access to fixed, mobile, regular, fast and ultra-fast broadband
networks;

— human capital: basic level of Internet skills, advanced level and their development;

— distribution of Internet services: the level of use by citizens of Internet content, Internet
communications and Internet transactions;

— integration of digital technologies: digitalization of business processes and development of
e-commerce;

— digitalization of social services: e-government and digitalization of the healthcare system.

According to 2018 data, the European leaders are the Scandinavian countries — Denmark, Sweden,
Finland — and the Netherlands. The results show that the penetration of Internet services has increased in the
EU due to an increase in the number of graduates in specialties related to science, technology, engineering
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and mathematics (STEM). While in 2013 only 18.4 out of 1000 people aged 20-29 received higher education
in STEM, in 2015 this level rose to 19.1. In addition, in three years, the number of ICT professionals in the
EU has grown from 7.3 million to 8.2 million in 2016. In 2018, the European Commission calculated the
International DESI Index for the second time.

At the same time, in the post-Soviet space, according to these indicators, Russia and Kazakhstan are the
best countries, Kazakhstan lags slightly behind, but, in general, it confidently demonstrates the growth of
digitalization of public life in recent years. So the e-government portal E-gov was put into operation and
improved, as well as the DamuMed portal was opened for the convenience of residents, where citizens of the
country can make an appointment with a doctor without long queues at the registry. And also it became possible
to get the test results directly in the mobile application. All these innovations demonstrate the desire of the
Republic of Kazakhstan to develop the digitalization direction in order to be among the leading countries of the
world in this indicator in the future.

Digital data and automation as the driving force behind the global economy in the future. Automation
poses a threat to both low-skilled and medium-skilled professionals — office workers, builders, machine tool
operators. The «Auto's Curve» shows the change in employment in US industries from 1980 to 2005, depending
on the qualifications of workers. According to the curve, due to technological development, employment is
growing among low- and highly-skilled workers, while it is decreasing among workers with average
qualifications. Low-skilled personnel is still expensive to automate, and highly qualified personnel is still
difficult due to the complexity of the tasks being solved. This is confirmed by the report of the Organization for
Economic Cooperation and Development. In OECD countries, the share of semi-skilled workers declined from
49 % to 40 % over the period 1995-2015. For comparison: the share of employees with high and low
qualifications for the same period increased by 7.6% and 1.9%, respectively [8].

With the growth of automation, the demand for the creation of new sectors will skyrocket, and there are
at least four areas where significant changes can occur (Figure 1):

— the technology sector as a result of the development of next generation technologies for industrial and
consumer applications;

— human-centered services that will affect areas not subject to automation — personalized services in
education, healthcare, experience design, entertainment, etc.;

— virtual economy — spheres of activity located in various virtual environments;

— creative economy aimed at creating something new as a result of a creative process based on new
technologies.

The level of automation with the ratio of working hours is shown in Figure 1.

human machine
2018 29%
2022 42%
2025 5904

Figure 1 — Level of automation, ratio of working hours (%)

Currently, 29 % of world production is automated. For comparison, in 2022 the share of machines and
algorithms in working hours will already be 42 %, in 2025 — 52 %. Less than a quarter of workplaces can be
automated by 70 % or more.

The International Federation of Robotics (IFR) estimates that one robot per million hours worked
increases productivity by 0.04 %. Operational cost savings from automation in general can range from 15 % to
90 % depending on the industry. The efficiency and usability of robots will lead to their ubiquity. BCG estimates
the robotics market will reach US $ 87 billion by 2025, with nearly a third of the market going to be for
commercial use.

If we consider individual market sectors, then, according to experts, the industry is considered the most
vulnerable to robotization in the hotel and restaurant business — about 75 % of the processes there can be
automated. In second place is the extraction of minerals — 63 % of the processes. In production, a low level of
automation is predicted (no more than 30 % of all processes), primarily due to the already existing high level of
automation and the high cost of introducing new robots. In the financial sector, it is possible to automate 37 % of
all work.

Learning in the digital age will be continuous, social, personalized, focused on the needs and interests of
the learner, and educational decisions will be made on the basis of big data collected during previous training
sessions. This means a significant change in the educational paradigm. This change is not only about the
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digitalization of learning processes. Technological advances in the information environment are expanding
learning opportunities by combining traditional teaching methods with modern technology.

Accelerating technological change poses major challenges for global digital skills education. These
challenges include a number of areas, the work on which requires immediate joint action on the part of
educational institutions, the business environment and governments:

1) The growing shortage of specialists with complex digital skills. When any substantially new
technology emerges, workers and users need new skills to be able to use it effectively and sustain potential
productivity gains.

2) Formation of digital competence models for people of different age groups and professional
communities. Efforts by corporate structures and digital skills workers continue to lag consistently in terms of
adequate institutional and regulatory support.

3) Increasing demand for digital skills in the professional environment. According to IBM's survey of
5,600 global executives on skills development, half of the respondents believe that companies themselves are
responsible for developing the necessary skills in workers, and only 39 % of respondents believe that employees
themselves should develop and maintain their professional skills.

4) Formation of a system of maotivation for increasing digital literacy and lifelong learning. An
important group of challenges in digital skills training is associated with low motivation of workers to master
specific digital skills in the context of a complex combination of technological and communication skills. It is
important to undertake efforts to develop monetary and non-monetary incentive programs for learning.

5) The optimal combination of standard educational approaches with new technologies applicable in
teaching. The key vector in the development of educational technologies is determined by the need to
supplement the existing formats of educational products for teaching digital skills with new approaches based on
mobile learning and the use of artificial intelligence.

6) Evaluating the cost and effectiveness of impact on digital skills training. It is necessary to create
methodologies for assessing skills at the individual level. Instead of traditional testing «at the entrance» and «at
the exit» there is a need for multiple slices of student behavior in connection with the different temporal
dynamics of digital learning systems.

Discussion

One of the proposals for Kazakhstan may be the SkillsFuture initiative — these are the skills of the
future — an initiative aimed at advanced training of personnel in the professions of the future, already in the
short term a challenge for education and industry in Kazakhstan. The goal is to provide Kazakhstanis with the
opportunity to fully reveal their potential throughout their lives. Through this movement, the skills,
enthusiasm and contribution of each individual will contribute to the next stage in Kazakhstan's development
towards a developed economy and an inclusive society. Mastery of skills is more than qualifications and good
university grades; it is a mindset based on the constant pursuit of excellence through knowledge, application
and experience.

SkillsFuture is a government initiative designed to help adjust your mindset and capabilities for the
automation economy.

The SkillsFuture initiative is based on four key pillars.

First, it is designed to help people make decisions about their education, training, and how this might
fit into their careers.

Second, SkillsFuture operates an integrated, high-quality education and training system that responds
to changes in Industry 4.0 technology and related industry jobs.

Third, the initiative is working with industry to ensure that the employer recognizes certificates of
continuing education and promotes / compensates for skill acquisition accordingly. Fourth, SkillsFuture works
to develop a culture that supports and encourages lifelong learning.

Exploring Singapore's SkillsFuture experience, five levels of support can be distinguished: student,
junior, mid-level management, senior management, and career choice specialist. There are many opportunities
in Singapore, particularly for adult learners. For many in Singapore, continuing education is expensive. There
are three different funding mechanisms for this. SkillsFuture Credits are available for all Singaporean citizens,
so they do not need to have the funds to upgrade their qualifications. There are also SkillsFuture qualifying
awards and student awards, and the Earn and Learn program. SkillsFuture works with higher education
institutions, but also supports the Institute for Lifelong Learning, where Singaporeans of all levels can take
targeted courses to acquire new skills.

SkillsFuture's intent is to make labor disruptions less socially and economically alarming as a result.
In addition, workers will be better prepared for an automation economy that benefits themselves and the
country's economy.

Digital competencies. Modern digital technologies are a catalyst for the transformation of the world.
Digital transformation is having a huge impact on business and social life, opening up ways to generate
economic and social benefits. The Digital Economy (DE) theme supports research to quickly understand the
transformative impact of digital technology on aspects of social life, cultural experience, the future of society
and the economy. DE brings together a unique community of researchers from a variety of disciplines
including social sciences, engineering, computer science, arts, and medical research.
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Most European countries have approved development strategies until 2020. The Digital Agenda,
presented by the European Commission, refers to seven major strategies and proposes to make wide use of the
potential of information and communication technologies (ICTs) to foster innovation, economic growth and
progress. The digital agenda should help maximize the use of digital technologies, since the availability of
skilled workers is critical to creating a digital society and ensuring the competitiveness of individual countries
and their citizens.

A number of studies are devoted to the problem of reducing the gaps in the understanding of digital
competencies by different categories of people. The EU recommendations on monitoring the digital economy
and society for 2016-2021. proposes indicators to measure digital skills. The introduction of digital
technologies affects many areas and aspects of society, thus, for example, transforming opportunities for
employment, education, leisure, attraction and participation in society. Digital competence, as the confident
use of information and communication technology (ICT) tools, is vital for human participation in today's
socio-economic life. This is why digital literacy (or digital competence) is recognized by the EU as one of the
eight core competencies for fulfilling life and work. In this regard, the problem of improving (transforming)
the education system as a social institution of human development for the training of competent specialists,
taking into account the needs of the market and modern trends in the development of digital technologies, is
actualized.

There are several frameworks for determining the level of digital competence. Among them are the
European System of Electronic Competencies for ICT Professionals, European Computer Driving License,
ICT Competences, Global Media and Information Literacy Assessment System, European Digital
Competence System -DigComp, which provides a common approach to defining and describing the main
areas of digital the competence of people and is a common mark at the European level. DigComp has three
main areas: (1) policy formation and support; (2) planning training and employment programs; (3) assessment
and certification.

In Kazakhstan, digital competencies are necessary for people to succeed in the digital economy. The
results of the survey, in which the students and teachers of the Toraighyrov University and the Innovative
University of Eurasia of the Pavlodar region took part, allow us to conclude:

1) Teachers and students have a level of use of digital tools and communications. However, the level
of competence does not depend on how the skills were acquired.

2) The level of competence of professional use of IT among students is much higher than that of
teachers. Teachers have a higher level of IT use for educational tasks.

3) Factors affecting performance depend on digital competencies.

A sufficient level of digital competencies of both students and teachers testifies to their readiness to
implement digital learning.

Conclusion

Digital competencies affect the structure of study programs, the professional development of
teachers, and the services and resources dedicated to students at the university. Therefore, the university
should create a unified environment for managing digital competencies. This allows the university to provide:
a unified information space for the management, development and transfer of digital competencies;
communication between students, teachers and university administration is optimized; individual planning,
monitoring and management of the educational trajectory individually for each student.
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1’2HHHOBaI_[I/I}IJILIK Eypasus yausepcureri, Kasakcran

TepTinui eHepkacinTik peBoaronus Adyipinaeri 6imim 6epy kyiieci:
OKY JaFAbLIapbl MEH OHJIay/bl AaMbITY

KommproTepitik xylienep MeH TeXHOJIorusap O13/1iH KoFaMIbl aiiTapiabiKTail e3repreai. by esrepicrep
QJIEYMETTIK cajlaMeH Je, OHAIPICTIK canameH Je OaitnaneicTsl. HHOBAMAIBIK HUQPIBIK TEXHOJIOTHIIAP eHOEK
HapBIFbIHA JKOHE KOCiOM KbI3METKE YJIKEH acepi 6ap, ojap/blH 3JIEKTPOH/bI OpTara aybICybIHA J1a BIKIAJ eTell.
Hubdpaplk TeXHOJIOTHIAPBl KOJJAaHA OTHIPHIN, Ka3ipri agaMiap kaHa MaKcaTTap KOsIbl JKOHE MOCeNeNepi
ISy iH JKBUIIaMIBIFBIMCH MICneni, Oy1 skeminepae OipieckeH TapaThUIFaH OPEKeTTEpIiH MYMKIHIIKTEpiH
naipananaasl. by KOHTEKCTe — MaMaHAApAbIH JKaHa KY3bIPETTUIIKTEpi CYpaHbICKa He.

Byn 3eprreynmiH MakcaTbl — TOPTIHIN OHEPKACINTIK PEBONIONUSAHBIH OiiM Oepy KyleciHe ocepiH
AHBIKTAy JKOHE OKY YLIiH JaFIbpUIap MEH OWIay/bl JaMBITY.

FrupiMu 3epTTeysiep JKYpri3reH Ke3jie SKOHOMHKAIIBIK )KOHE CTaTUCTHKANBIK dIIiCTep KONIaHBULABL. By
QNiCTEp CaJbICTBIPMAIbI Talay/a, COH/Al -aK TOPTIHIII OHEPKICINTIK PEBOIIIOIMSHBIH 9CEPIH eCKepe OTHIPHII,
JKOFapbl OuTiM Oepy JKYHeciHiH AepeKTepi MEH KOpCETKIlTepiH Oaranayia KOJNAaHBULAb. AHAIUTHKAIBIK 9JIiC
Kazipri JkargaiJa OKbITY MJaripUIapbl MEH OWJIAYBIHBIH JaMyblHAa ocep E€TETIiH CHIaTTaMaiapibl HKoHE
(dakTopiapapl KapacThIpy YIIIH KOJIAHBUIIBL. AOCTPAKTLTI-IOTUKANBIK 9MIC HUGPIBIK TEXHOJOTHSIAPIBIH
BIKIAJIBIHAH €HOCK HAPBIFBIHBIH JAMYBIHA 9CEP €TCTiH MOceIeep/Ii aHbIKTAY YIIIiH KOJAaHbLUIA/IbI.

3epTTey HOTHMXKECI — ajjiaFbl e3repicTep Typasbl KOPBITBHIHIBI jKacanaibl. ABTOMAaTTaHIBIPDY MEH
mupIaHaBlpy  KeNmTereH —ejjgeple  alTapiblkTaid  JKYMBICCHI3IBIKKA OKeNMyi  BIKTMMal, COHIBIKTAH
nupraHIbIpyFa OaiIaHbICTBl KYMBICCBI3IBIKTEIH OPHBIH TOJITHIPY YIUiH OciliMesly HHHOBAIMSUIIBIK CascaThl
KaXeT. YKIMeT 03 a3aMaTTapbIHbIH SKOHOMHKAIIBIK JaMy KYpalbl peTiHIe KOFapbl OiliMre KOMAakKThl Kap Kbl
Oexyi KaxkeT. Omip OOMBI OLTIM ayBl TOPTIHIIN OHEPKACINTIK PEBONIONHUS NJYyipiHIEri TaOBICTBIH MAaHBI3IbI
aNIeMeHTI periHge aHblkTay Kaxker. OKy Oariapiamanapbl LUQPIBIK JaFapulapibl  JaMBITYbl JKOHE
aBTOMATTAHIBIPYFa OAHITaHBICTHI )KYMBIC KYIIiHIH OY3bUTYBIH MICNTyi KepeK.

Ty#iagl cesnmep: Oumim Oepy JKyiieci, aBTOMATTaHABIPY, UUQPIAHABIPY, TOPTIHINI OHEPKICINTIK
PEBOIIIOLHS, NAF/bUIAp, OKY YIIiH Oiay, eHOEK HAPBIFBI.
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Cucrema o0pa3oBaHus B 310Xy YeTBEPTO NPOMBIIIJIECHHOH PeBOJIIOLUM:
Pa3BHTHE HABBIKOB U MBILILJIEHUS 1151 00yUeHUst

KoMrmproTepHbIe CHCTEMBI M TEXHOJOTHH CYIIECTBEHHO MEHSIOT HAlle OOMmEeCTBO. DTH W3MEHEHUS
B3aMMOCBSI3aHBl KaK C COIIMANbHOW, TaK M C MPOM3BOACTBEHHOH cdepamu. MHHOBaIMOHHBIE HH(POBHIC
TEXHOJIOTHM OKAa3bIBAIOT OTPOMHOE BIMSHUE HA PBIHOK Tpyda U TPO(EeCCHOHATbHYIO NEATeIbHOCTD,
CIOCOOCTBYS MX MEPEHOCY B JJEKTPOHHYIO cpeay. Mcmonb3yss mudpoBble TEXHOJIOTHH, COBPEMEHHBIC JIOTN
CTaBAT HOBBIE LIEJIM M PEIIAIOT 3a/a4M, U3BJIEKAIOT BHITOJY W3 COBMECTHBIX JEUCTBUU BHYTpH ceTeil. B
KOHTEKCTE 3TOTO BOCTPEOOBaHBI HOBBIE KOMITIETEHIIUHU CIIEIIUATTUCTOB.

Llenpio MpoBEAEHHOTO HCCIENOBAHUS SIBISJIOCH YCTAaHOBJIGHHE BJIMSHUSA YETBEPTOM MPOMBIILIEHHOMN
PEBOJIIONMHK HA CUCTEMY O0pa30BaHUS U Pa3BUTHE HABBIKOB U MBIIIUICHUS JJIs1 O0OyUeHUsI.

IIpu npoBeaeHHM HAy4YHOTO MCCIEAOBAHUS HCIOJIB30BAIUCH IKOHOMHUYECKHE M CTATUCTHYECKHE
MeTonbl. JlaHHbIE METOAbl HCMONb30BAIKUCH U MPHU MPOBEACHUU CPABHUTEILHOI'O aHANIM3a, OLIEHKE JNaHHBIX U
moKazarejield CHCTEMBl BBICIICTO OOpa30BaHMS C YYETOM BIUSHHS YCTBEPTOH MPOMBINLICHHON PEBOJIIOLNH.
AHAIUTUYECKUI METO]T MCIIOJIE30BAJICS IIPU PACCMOTPEHHH OCOOCHHOCTEH 1 (PaKTOPOB, BIMSIFOIIUX HA PAa3BUTHUE
HAaBBIKOB U MBIIUICHUS M OOYYEeHHS B COBPEMCHHBIX VYCIOBHAX. AOCTPaKTHO-JIOTUMECKHH METO.
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MCIIOJIb30BAJICS TIPH BBISIBIICHUH MPOOJIEM, BIUSIIONIMX Ha Pa3BUTHE PHIHKA TPYJa 0] BO3JEHCTBHEM LHU(PPOBBIX
TEXHOJIOTHUl.

B pesynbrate uccienoBaHMs CHENAHBI BBIBOABI O HACTYIMAIOIMX IepeMeHaxX. ABTOMAaTH3alus M
UpPOBH3aIHA, CKOpEee BCEro, NPHBEAST K 3HAUUTENFHOW Oe3paboTwile B OONBIIMHCTBE CTPaH, MOITOMY
HeoOXonnMa aJanTaldoOHHas MHHOBAIIMOHHAS IOJIMTHKA, KOTOpas MOMOXET KOMIICHCHPOBATh Oe3paboTuiy B
cBs3u ¢ nudposuzanueil. [IpaBuTenpcTBY HEOOXOAMMO BKIIAAbIBATh 3HAYMTEIBHBIC CPEACTBA B BBICIIEE
00pa3zoBaHNE KaK HHCTPYMEHT SKOHOMHUYECKOTO Ppa3BUTHS, KOTOPBHIM MOTYT IIOJB30BAaThCS €ro TpaXkIaHe.
HenpepriBHOe 00ydeHHe AODKHO OBITH ONpEIeNieHO KaK BaXHEHIIMH SJIEMEHT yclieXa B SIOXY YeTBEpTOH
MPOMBIIUICHHONH PpEBOMIOLMH. Y4eOHbIE NpPOrpaMMBI JOJDKHBI pPa3BuBaTh IHM(POBBIC HABBIKM M OBITH
HarpaBJIeHHBI Ha YCTpaHeHHe cOOeB B paboueil cuiie n3-3a aBTOMaTH3aIHH.

KiroueBble croBa: cucrema 00pa3oBaHHMsl, aBTOMaTU3auus, U(POBU3ALINS, YETBEPTas IPOMBIIUICHHASL
PEBOJIIOLMSI, HABBIKY, MBIIIJICHUE JJ1s1 00y4YEHUsI, PHIHOK TPy/a.
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