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Abstract

The article proposes the concept of the formation and development of an adaptive ecosystem of university learning. The concept
can allow not only to eliminate the shortcomings inherent in the distance education system, but also to create the basis for building
afull-fledged educational technology. The basis for constructing such an ecosystem, in addition to purely didactic developments, can be
modern achievements in the field of systems theory, digitalization and artificial intelligence. The education market is seriously affected
by advances in artificial intelligence and the rapid development of Industry 4.0. It is also necessary to consider rather unpredictable
natural disasters and pandemics. Under these conditions, the only way to maintain and strengthen their positions in the education market,
which will rapidly change in the coming decades, is the transformation of processes within the framework of new technological trends
and integrated network cluster ecosystems. Decentralized training and outsourcing can become two key functions for the successful
application of artificial intelligence in education. Modeling, optimization and analytics of big data make it possible to form a complete
set of technologies for creating an outsourcing network and digital educational chains, which allows us to identify the state model of
all processes in real time. At each moment in time, the digital twin displays the status of outsourcing processes and educational chains
with actual data on planning, preparing the necessary equipment, directly preparing educational programs, loading teachers, accounting
and monitoring learning outcomes, etc. The digital twin can be used both for making decisions in real-time, and for forecasting and
planning outsourcing. In fact, the university and the companies providing outsourcing services within the framework of this approach
are integrated into a single mechanism for solving tasks of flexible individual training. Within the framework of the proposed approach,
it is possible to build an educational university environment integrated with real objects of the economy of the territory, which is
a component of the educational ecosystem. The concept under consideration allows predicting and planning the training of required
specialists, since the model of its work is closely connected with enterprises in the real sector. This becomes possible due to the fact that
training takes place according to flexible programs that reflect the ever-changing requirements of enterprises to the competencies of their
employees. In fact, a university or a group of universities is becoming an essential component of territorial industrial clusters, which
makes it possible to increase the efficiency and quality of specialist training and to quickly develop new curricula and courses that will
quickly develop competencies demanded by the real sector of the economy. The use of artificial intelligence technology in combination
with the capabilities of the Internet of things and digitalization of the main business processes provides, in fact, the functioning and
development of the university’s ecosystem by analogy with the ecosystems of large sectoral system-forming enterprises.
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1. Introduction course of the university educational process throughout
the world and made it very relevant to study the

Three months ago, the authors didn’t even have possibilities of its practical rapid transformation. It
distant plans to write an article on this topic. But the became completely clear that the former education
situation with the pandemic completely changed the paradigm is living out its last days, that some
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completely different future awaits us, but practically
no one understands what awaits us. World education is
currently at a point of uncertainty. There is a turning
point in the eras, one of the signs of which is, for
example, the rapid spread of digital communication and
training formats. Another sign was the understanding
that existing educational programs are hopelessly
outdated, that a competent person in the twenty-first
century should have a completely different set of skills
than previous generations.

Based on the three-month experience of intensive
distance teaching of a number of disciplines and the
results of quite a long work on the introduction of
IIoT (Industrial Internet of Things) technologies at
the country’s leading manufacturing enterprises, the
proposed concept for the formation and development
of an adaptive ecosystem of university education has
developed. This type of ecosystem, according to the
authors, can not only eliminate the disadvantages
inherent in the distance education system, but
also create the basis for building a full-fledged
educational technology. In addition to purely didactic
developments, the basis for building such an ecosystem
can also be modern achievements in the field of systems
theory, digitalization and artificial intelligence. It is
also important that an intensive adaptive education
accompanies a person living in the present century
throughout his entire conscious life.

The Russian economy suffers greatly from the
fact that two fundamental scientific and technological
revolutions were missed, in microelectronics and
in biotechnology. But the situation is different in
education. Firstly, and this is really a fact, truly
advanced training systems constantly appear in Russia:
the Yasnaya Polyana school of L. Tolstoy, the Russian
Method of training engineers D. Sovetkin in the late
nineteenth century became the basis of the educational
approach of the Massachusetts Institute of Technology,
in the sixties of the last century A. Kolmogorov created
one of the most developed systems for teaching students
mathematics, and in the eighties. the followers of
G. Altshuller for the first time in the world began
to massively teach children systemic and divergent
thinking. Therefore, the potential of Russiain forming
a picture of the desired and possible future education
forindividuals, communities, nations and the world as
awholeis quite high. It is obvious that the international
community has three main tasks:

e to understand the new social and economic
realities of this century, to determine the
knowledge and competencies that will help
everyone to live a prosperous and quality life in
the coming decades;

e explore the most productive educational models
that can be used by people and communities for
lifelong learning;

e understand how educational systems can become
atool for changing the world community in order
to achieve long-term sustainable development
and protect our civilization, the prosperity of all
mankind and the biosphere [1].

At the same time, the professional-technological,
information-communication and socio-educational
environment of society should ensure continuous
personal development, personalization based on big
data and artificial intelligence, constant updating of
knowledge, skills and competencies, the development
of new technologies. New skills must also be formed:
emotional intelligence, cognitive flexibility (the ability
to operate with diverse and even conflicting ideas),
the right to choose, interpersonal skills, including
the ability to work with dissimilar people, network
competency, etc. [2].

Today, artificial intelligence actively penetrates
into all areas of human activity. Intelligent systems can
autonomously control moving objects, they successfully
manage the infrastructure of large cities (Smart City
solutions), reduce traffic jams, and recognize faces
in large flows of people. At modern assembly plants,
robots deliver all the necessary components. Already
a large part of modern weapons is based on artificial
intelligence technologies, especially in the accuracy
of guidance and delivery of warheads to the target.
Autonomous robotic intellectual weapons replace
soldiers on the battlefield and pilots in the sky, etc. But
at the same time, only a very small part of information
messages really reveals the essence of innovative ideas
in education and pedagogy using artificial intelligence.

Among other factors, the main difficulty here,
apparently, is that it is extremely difficult and quite
expensive to model the processes and phenomena
of learning, and even more so education for their
implementation (perception) in intelligent systems.
A huge number of dynamic stochastic factors and
causes act simultaneously on the pedagogical object of
consideration. These factorsare constantly transforming,
forming new and destroying old connections, and in this
case, the surrounding educational space is changing.
In fact, artificial intelligence in the role of a teacher
constantly deals in fact with “new material” due to
the fact that it is never possible to observe the same
conditions as before, and therefore, it is very difficult
to accurately repeat the results already achieved
using established patterns. This most often causes an
unpredictable reaction from students.

Pedagogy, as a science and art, by definition deals
not only with development and didactics, its main
function also lies in the plane of education. Formalizing
and modeling the objects and processes of art, ethics
and morality is extremely difficult, because they are
based on the laws of harmony and beauty, human
emotions, feelings, a sense of responsibility and duty,
on the self-affirmation and volitional qualities of the
individual. Therefore, it is rather difficult to apply
and use intelligent systems with the functions inherent
in a harmonious personality in pedagogy. Society as
a whole (and the educational system of the state in
particular) is constantly in a state of variability, the
social goal of education is being clarified all the time,
the role and significance of society values are being
transformed, and society periodically changes its goals
and the tasks arising from them. Therefore, it becomes
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more and more difficult to use the revealed social laws
and laws in the world of evolving norms in pedagogy.
And all the more difficult to train an intelligent system
to understand and take into account this variability.
But artificial intelligence also successfully copes with
this task: using dynamic models and approaches, it can
switch from processing knowledge about these hard-to-
form objects to the side of modeling the way they act
and develop flexible process control [3].

A systematic approach, which is one of the main
methodological principles that substantiate research
activities in pedagogy, is widely used today at the
stages of design, organization and management of the
educational process. Under the system, as you know,
understand an ordered set of interconnected elements
isolated on the basis of certain characteristics, united by
acommon goal of functioning and unity of management,
and acting in interaction with the environment as an
integral phenomenon. The increase in efficiency in the
activity of a holistic system, obtained as a result of the
integration of separate interconnected components,
occurs due to the emergence of new properties that were
initially not characteristic of its initial components, and
this phenomenon is called emergence. It seems logical
that a systematic approach to pedagogy should lead
to the emergence of emergent learning [4, 5], which
can be considered as a system consisting of specific
teaching methods, tools and forms, as well as content
designed and implemented in accordance with the
indicated indicators of competency achievement . The
balance in the relationship between traditional teaching
and elements using information and communication
technology should apparently be based on an analysis
of the relevant federal or independently established
educational standards by the university, as well as on
the basic categories[5] that affect the quality of student
training. The main structural components of educational
systems — the teacher, students, goals, content, means,
methods and forms — determine the whole system of
activities of the teacher and student. In this list, learning
tools used to be understood mainly as the material and
technical support of the educational process, but over
the past decades there has been an intensive penetration
of computer training tools in the educational process.
Andinstead of stationary personal computers in classes
students in the classroom often use their own devices to
access the Internet. Various devices are used both for
the initial search for information on topics of interest
and for self-study, for example, on online courses. Thus,
the role of the electronic gadget as a learning tool has
significantly increased and transformed. And from the
secondary component in the hierarchy of structural
components of educational systems, “tools” moved
to a fairly separate position, and their functions now
consist not only in transmitting information, but also
inits accumulation and structuring. As practice shows,
electroniclearning systems are capable of influencing the
formation and transformation of learning goals, content
presentation formats, teaching methods and forms. It is
logical that significantly transformed digital teaching
aids transform the properties of the educational system

as awhole. Thus, at the present stage of development of
education, independent implementation, distribution
and use of electronic devices in the educational process
are observed.

2. Integrated network cluster ecosystems

The world economy has recently been seriously
affected by the achievements in the field of artificial
intelligence and the rapid development of Industry
4.0, as well as quite unpredictable natural disasters
and pandemics. The only opportunity to maintain
and strengthen their position in the market, which
will change rapidly in the coming decades, is the
transformation of processes within the framework of
new technological trends and integrated network cluster
ecosystems. Technology has always had an impact on
the business, for example, increasing productivity
by replacing human labor with machines. Continued
progress in information technology and related areas
should dramatically change both the content of work
and the way of life in general. The potential power
of combining artificial intelligence technologies
and Industry 4.0 leads to global consequences and
challenges that must now be quickly enough addressed
and overcome in order to maintain and develop the
business and personnel training system, making
the necessary changes to the project management
methodology.

In modern engineering, for example, there is
an active introduction of intelligent integrated
technologies in the entire production and distribution
value chain [6—8]. This interconnection of digital and
physical systems combines almost everything: from
designing and planning products to the supply chain
and production. The reason for this approach is a short
life cycle of products, a high level of customer focus in
the face of fierce competition.

Digitalization capabilities are becoming important
to enable collaborative production networks that
can better adapt to future dynamic markets. With
the increasing prevalence of Internet technology,
production systems are becoming so-called cyberphysical
production systems (CPPS). They include a network,
autonomous components with local intelligence control,
which can autonomously communicate with other
devices, machines, production modules and products
through open networks and semantic descriptions.
Thus, traditional rigid hierarchical production will
be replaced by decentralized self-organization, where
the use of reengineering will allow the creation of
significantly more flexible production systems.

Dynamic adjustments and reconfiguration of the
production system, equipment, design software can be
performed more quickly. Production components can be
easily removed or added during product creation. This
will allow to better meet the unpredictable requirements
of the market or respond flexibly to failures and failures.

Over the past years and decades, information
technology has constantly transformed both jobs and
society itself. They have become an essential part of
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everyday life and work, changing job descriptions,
initiating new business models and processes, and
changing their viability over time. Employees, like
enterprises, must be able to adapt quickly to remain
competitive and in demand. Changing conditions and
markets has always been difficult and problematic for
business and workers, therefore, to answer the question
of how the “fourth industrial revolution” differs from
the previous ones, you must first understand what the
essence of the widespread dissemination of artificial
intelligenceis. Artificial intelligence is not some other
type of computer that can do something new. Artificial
intelligence seeks to imitate and replace human
thinking processes and create a “learning” virtual
computer that can replace human decision-making.
those. it is an attempt to copy a person’s thought
process by a computer. Artificial intelligence, using
machine learning, can independently learn and adapt,
like a person [9]. The concept was widely recognized
thanks to the victory of the artificial intelligence-based
program over the world champion in the ancient Go
game, although the idea and the threat of replacing
people with intelligent machines were discussed in
the second half of the last century [10]. However, the
“fourth industrial revolution” increases these threats.
Thanks to the widespread use of technologies such
as 3D-design and printing, Nano-Tech and BioTech,
etc., labor productivity increases many times. Along
with flexibility and convenience, the cost [9] of
production and supply is also decreasing, which leads
to an “abundance economy” [11]. In the future, the
location of companies will no longer be a problem, and
two business partners can participate in any venture
company, starting production immediately after
signing the contracts and starting deliveries, as soon
as the goods and services are ready. In the process of
production planning, it is also possible to take into
account the potential of outsourcing and supply chain
management. The increased use of three-dimensional
design and progress in three-dimensional printing,
along with new developments in the field of materials
science, undoubtedly give an unprecedented degree
of flexibility to all undertakings. An example is the
first 3D-printed object in space for the ISS [12]. Even
today, you can already start production as soon as
the product is designed. It is no longer necessary to
create new production facilities, since the product can
be manufactured on any three-dimensional printer
and delivered to the addressee by a specific logistics
company. In fact, the need for human participation can
be limited by the approval of the concept of designs with
artificial intelligence, which solves all other issues —
from fully automated production to the delivery of
finished products by self-propelled cars and unmanned
aerial vehicles. Naturally, all these global changes will
have a huge impact on the whole business scheme, which
will be largely outsourced to artificial intelligence. The
workplace of the future will be significantly different
from the modern corporate world.

The transfer to artificial intelligence of template
repeated tasks that are performed according to

deterministic algorithms (for example, accounting) can
be only the first step. The ability of artificial intelligence
systems to learn and to self-learn can ultimately make
it possible to fully replace a whole army of white-collar
workers. The owners of companies may have come
up with (and many have already thought of) the idea
that instead of hiring one or several hundred people,
you can buy one artificial intelligence system that
will never hurt, be absent or complain about working
conditions. At the same time, there is no need to solve
all the complex and often poorly predicted problems
that arise in the team. The costs of simple, maintenance
and modernization of the artificial intelligence system
will be insignificant compared with the cost of labor and
related administrative work. The economic incentive is
likely to convince many enterprises to automate work
processes. Cost, as you know, was one of the factors of
outsourcing and transfer of production to countries
with low labor costs. Therefore, there is no reason why
these capabilities of intellectual automation will not be
used by industries [13]. Given that even bibliographic
work at the university was transferred to artificial
intelligence [14], it is easy to imagine that many other
similar jobs are under serious threat of automation [15].

Deep Learning — a branch of the development of
machine learning, based on the model of interaction of
neurons in the human brain or artificial intelligence
that is not inferior in accuracy to a person when
performing tasks, will simply surpass people in the
amount of work performed. For project management,
this would mean carrying out all types of work, for
example, highly qualified risk analysis and planning,
optimizing resources and related tasks faster and more
comprehensively than any strongest project manager
team could even dream of. Given the sad statistics of
numerous failures in this area, artificial intelligence
can indeed significantly increase productivity and
reduce their cost.

Flexible production methodology combined with
artificial intelligence and material science will allow
for a short time to organize localized and economical
production on an ad hocbasis and largely without human
intervention, which, in this case, will have the auxiliary
role of ensuring the “operation of the machine”. How
can we increase the sustainability of human labor and
counteract its replacement by machine? In [16], the
main arguments that can oppose the replacement of
human labor with machine labor are creativity, social
intelligence, and operations management. In addition to
the new jobs associated with maintaining and creating
these smart supply chains and network outsourcing,
the aforementioned variables ensure that people keep
their jobs, albeit perhaps in a slightly modified form.

3. Transformation of education
in the face of rapid change

‘Whenever the economic environment undergoes rapid
and dramatic changes, in every area there are winners and
those who are behind. Given the realities of the upcoming
challenge, it isnecessary to act now tobecome leaders and
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drivers of serious market changes. For the correct use of
the capabilities of artificial intelligence, it is necessary to
carefully and critically evaluate which model of education
we present and where we want to be when the “smart
university” begins to become an objective reality. Refusal
to solve these problems in this case is not an entirely
suitable option: competitors will step up and force other
market participants to either follow their example or drop
out of the competition.

We can already observe this effect even today,
although to a lesser extent. Why should buyers of
educational services put up with the fact that you
cannot deliver to them what they want, when they want,
and how they want. Creating value in this case is the
key to success. Only innovative, flexible and customer-
oriented competitors will remain on the market. Thus,
the transformation of the model of education and
ourselves is a task that must be started now, so as not
to lag behind forever.

We need a corporate strategy, which, ultimately,
will ensure sustainable market success, offering the
necessary value for students. The proposals “value and
usefulness” will be the main goal and future distinctive
advantage, which is necessary for achieving the goal
and interactive communication with students.

Value and usefulness are much more than just
buzzwords that identify valuable offers to our students,
which they consider superior to their competitors.
They will become the decisive factor for future success
in the education market. Obviously, all products are
becoming increasingly interchangeable on the technical
side. Literally, it doesn’t matter which university,
for example, you choose, because all offers are almost
identical.

Therefore, the offer of a “personal” educational
process will be a distinctive advantage of your university
over its competitors, in which it is necessary to invest
and, thereby, create the ability to instantly satisfy
requests. Modern digital advances allow you to quickly
establish basic processes, instantly enable and disable
functions with a single button and initiate a training
program as soon as the final training model is agreed.

Decentralized training and outsourcing can become
two key functions for the successful application of
artificial intelligence in education. Today, there are
already the necessary tools to expand such a bottleneck
as individual learning in a group, by introducing
artificial intelligence methods into the learning
organization process. However, in order to really get
around thisbottleneck, it is necessary to have alocalized
flexible learning space that has decentralized capacities
for working next to students. Moreover, the training
should be sufficiently “smart” to accept and execute
orders automatically using an intelligent system,
reducing or completely eliminating the need for human
intervention, in addition to making initial decisions[1,
17]. Naturally, in this case, the training chain discussed
above will be very vulnerable to external shocks, which
makes viability the main task for the management team,
whose functions should be significantly different from
today’s management.

4.The new function
of a learning management system
in a digital transformation

The transformation of the learning ecosystem is
essentially a revolution precisely because there are
not superficial, but radical changes: the ecosystem
is being rebuilt from top to bottom. Learning models
are changing, new universities are appearing, world-
famous brands with a long history are being wiped off
the face of the earth if they do not have time to join the
ranks of digital innovators. Recipients of educational
services have changed their behavior; they want an
individual approach, unique training programs.

The type of managerial specializations required
in the education system and their relative role in the
management team have constantly changed since
the advent of universities, which initially did not
have positions based, for example, on “equality” or
“sustainability”, since the need for them only developed
over time . As the educational ecosystem develops, it
will be necessary to develop, create, modify and replace
managerial positions and responsibilities based on
emerging needs.

The actual need for management will be reduced
to managerial and business functions, depending on
individual decisions and preferences. This “thrifty”
approach to education management can be resolved only
with the help of a combination of artificial intelligence
and digitalization, and to a large extent dependent
on network outsourcing within the framework of
the production and educational cluster [7]. Creating
flexibility for a decentralized model of education will
eliminate the need to retain unclaimed educational
capacities that will actually begin to become a burden,
not an asset.

All this will create the need for new managerial
functions, as well as change the content and list of
responsibilities for all departments of the university.
Naturally, these functions will be largely supported by
artificial intelligence systems, and human intervention,
if at all necessary and desirable, should be carried out
only at the very last stage.

The main idea of the development of Industry 4.0
and CPPS is the creation of self-organizing and self-
adaptive dynamic network educational outsourcing
structures and curricula throughout the entire life
cycle of the university to implement the most flexible
individual training with the costs of mass stream
education. This trend is already clearly visible not only
in education, but also in many key sectors of the global
economy and political decisions are largely determined
by the increasingly fierce struggle for markets for
innovative products and services.

The integration of digitalization in education is
actively and effectively inhibited by anumber of factors.
In addition to doubts about the security of digital data
and the need for large investments, one can note the
insufficient qualifications of students and trainees
at all levels, the lack of effective business processes
and standards for using the advantages of the digital
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approach. It is this approach that can provide new
opportunities for new educational programs. Integrated
automation, informatization and intellectualization
of the main educational technologies will ensure
guaranteed growth in turnover, flexibility of training,
productivity and overall university efficiency. The
main difficulty is that the implementation and use of
Industry 4.0 technologies and cyberphysical systems
will take place under the influence of various kinds of
uncertain factors, for example, indifferent, targeted,
related to the uncertainty of subjects’ goals, etc.

Analysis of the uncertainty of competitors’ actions
can be based on multi-agent systems, various game
models, and fuzzy logic methods. These approaches
implement the principles of conflict management, as
well as taking into account the so-called “soft” factors
that are difficult to formalize, such as common goals,
flexibility, trust, reputation, and so on. The digital
revolution in the management of educational program
chains and outsourcing can lead to a real increase in the
efficiency of universities, a significant improvement in
the quality of education

Very often, even leading universities use home-
made educational process management information
systems, which leads to significant costs and time losses.
It is much more advisable to use a multifunctional
updated platform supported by a serious operator,
while creating a single space for cooperation of all
participants in outsourcing and educational chains.

Modeling, optimization and analytics of big data
allow forming a complete set of technologies for creating
an outsourcing network and digital educational chains,
identifying the state model of all processes in real
time. At each point in time, a digital twin displays the
status of outsourcing processes and educational chains
with actual data on planning, preparing the necessary
equipment, directly preparing educational programs,
loading teachers, accounting and monitoring learning
outcomes. A digital twin can be used both for real-time
decision making and for forecasting and planning
outsourcing. In fact, the university and the companies
providing outsourcing services within the framework
of this approach are integrated into a single mechanism
for solving flexible individual training tasks. If, for
example, an emergency occurs in the educational chain,
this deviation can be noticed by the risk data monitoring
tool and transferred to the simulation model to form
alternative options. Simulation in a digital twin can
help show the spread of the impact of emergency events
in the system and provides effective adaptation of
action plans in accordance with the situation almost
online.

5. Practical implementation of the proposed
concept

The transformation of the sphere of education
in accordance with modern challenges is inevitable.
Technologies that have already become the driver of
large-scale socio-economic changes have huge potential
for application in the educational process. Already

today, the use of big data processing technologies,
artificial intelligence, personalization in training is
no longer the subject of academic discussion and is
becoming the content of real-life projects, educational
services and platforms. To be able to respond to global
challenges, participants in the educational ecosystem
must very well understand the main trends in its
development.

This is especially important for Russia, which
for many decades has been exposed to “raw material
dependence” and the accompanying significant
centralization of public administration in everything,
including education. Today, when natural wealth ceases
to be the basis and guarantee of success of individual
countries in the context of global competition, it is
necessary to focus all attention on the development of the
only truly inexhaustible resource for shaping a better
future - human potential in all its manifestations [18].

One of the most acceptable options here is blended
learning — an educational concept in which a student
gains knowledge both independently — online and
in person — with a teacher. This approach makes it
possible to control the time, place, pace and way of
studying the material. Blended education allows you to
combine traditional techniques and current technology.
The model does not imply a radical rejection of B&M
education, since full-time education provides important
speech and socio-cultural skills. Thus, blended
education is becoming an approach that universities
can apply “here and now” in the realities of an ordinary
institution, updating the educational process. Here
it is necessary to clarify: brick and mortar (B & M) is
an english-language idiom, which means something
settled and traditional. In the context of education,
B&M education means the traditional model of full-time
study. The student attends “live” classes in classrooms,
but the so-called computer-mediated activities are
widely used, that is, the computer, online mode, mobile
devices and special training programs / platforms /
resources are used as mediators of educational activity
[19].

The educational paradigm of blended learning is
applicable to different audiences: it can be training for
schoolchildren and students, and it can be trainings
and corporate training for employees. Blended learning
synonyms such as blending learning, hybrid learning,
technology-mediated instruction, web-enhanced
instruction, and mixed-model instruction are often
used. Blended learning stands on three pillars: distance
learning, face-to-face learning, and online learning.
This concept allows you to maintain the level of training
even in the event of emergencies, which, unfortunately,
in the past occur almost everywhere. Blended learning
teaches to organize and plan work independently,
independently obtain and analyze knowledge, search
and select information, make decisions, develop skills
for presenting projects, and engage in self-education.
There are six blended learning models with different
emphasis, needs, and costs [19].

1. Face-to-face driver. The teacher personally gives
the bulk of the educational plan, interspersing online
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training as needed as necessary. This model often
includes classroom and laboratory work on computers.

2. Rotation model. There is a rotation of the
schedule of traditional full-time education in the
classroom and independent online training in personal
mode (for example, via the Internet according to the
link plan drawn up by the teacher; in the school blended
program; on a special site).

3. Flex model. For the most part, an online platform
is used, the teacher supports students as needed,
occasionally working with small groups or even with
one student.

4.Online lab. An online platform is used to transmit
the entire course in class to classrooms. Such training
takes place under the supervision of a teacher. Such
a program can be combined with the classical one as
part of the usual class schedule.

5. Self-blend model. The student decides which of
the B&M courses he needs to complete with remote
online classes.

6. Online driver model. Basically, this model
involves learning online - through the platform and
remote contact with the teacher. However, optional or
on-demand verification in-person classes and meetings
with the teacher can be added.

It is also necessary to analyze and carefully prepare
the program [19, 20]:

e Distribute course / academic year material for

full-time, distance / online parts.

e Understand what can be improved with modern
technology and software.

e Set a time frame for each topic and determine
the rhythm of work. You need to understand in
what sequence and how often distance self-study
is replaced by face-to-face exercises with “live”
discussions.

e Develop or digitalize a ton of materials: “pack”
classes, compose “laboratories”, form test
tests, “fill in” materials for distribution,
compile a media library, record videos, prepare
presentations, etc.

e Choose online resources and support programs
that will be involved in the training.

e Create a program for training (software), if the
budget allows. If it does not allow, adapt online
services for team work and project management
to your curriculum.

In its pure form, these models are rarely used.
Usually they are combined. For example, Face-to-face
with Flex: in addition to attending classes, students
study online on their own, and then discuss obscure
points with the teacher. The Sloan Consortium
estimates that more than 60 % of American students
believe that blended learning is more effective than
usual. This is easy to believe by looking at the pros of
blended learning.

1. The flexibility of the educational process. Any
number of teachers and students can be involved in it.
Teachers can give master classes even when they are
on another continent, and you can access electronic
training materials at any time and from anywhere.

2. Openness of training. Passing exams on
a computer is difficult to write off or run into bias.
Also, communication technologies allow students and
teachers to constantly maintain feedback, which means
that they better understand each other.

3. Individual approach. Teachers can vary the
pace and volume of learning material depending on
the personal characteristics of students. And the
combination of different models allows each student to
develop in the direction that interests him.

4. The development of independence. The student
must effectively manage his time, be able to plan and
be disciplined. Otherwise, with a mixed system, success
cannot be achieved.

5. Increase motivation. Many people love gadgets
and services. In the 21st century, people want to not just
learn — they want it to be interactive and interesting,
and they are happy to participate in webinars, conduct
discussions on forums, and master various programs.

6. Conclusion

Within the framework of the proposed approach,
it is possible to build an educational university
environment integrated with real objects of the territory
economy, which is a component of the educational
ecosystem. For territories with a high concentration
of manufacturing enterprises and universities, this
model allows us to consider an integrated ecosystem
based on the ecosystems of the respective universities.
The concept under consideration allows predicting and
planning the training of required specialists, since the
model of its work is closely connected with enterprises
in the real sector due to the fact that training takes
place according to flexible programs that reflect the
constantly changing requirements of enterprises
to the competencies of their employees. In fact,
a university or a group of universities is becoming an
essential component of territorial industrial clusters,
which makes it possible to increase the efficiency and
quality of specialist training and to quickly develop
new curricula and courses that will quickly develop
competencies demanded by the real sector of the
economy. The use of artificial intelligence technology
in combination with the capabilities of the Internet
of things and digitalization of the main business
processes provides, in fact, the functioning and
development of the university’s ecosystem by analogy
with the ecosystems of large sectoral system-forming
enterprises.
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KOHUENMUMA ®OPMUPOBAHUA N PA3BUTUA
LUOPOBON UHTEJUIEKTYAJIbHON SKOCUCTEMbDI
CMEWAHHOIO YHUBEPCUTETCKOIO ObPA3OBAHUA

C.T. Tpuropbes’, P. A. Cabutos?, I. C. CmupHoBa?, LL. P. CabuTtoB?
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Annomayusn

B crarnre IIpenjgaraeTcsa KOHIIEIII[UA q)OpMI/IpOBaHI/IH 1 Pa3BUTUA a,Z[aHTHBHOﬁ 9KOCHUCTEMBbI YHUBEPCUTETCKOI'O OGpaSOBaHI/Iﬁ. Kon-

Oernnguda MOJKET IIO3BOJIUTHh He TOJIBKO 9JIMMMHUPOBATh HEOOCTATKHU, IIPUCYIIIHE /II/ICTaHI.II/IOHHOf/'I cucremMme OﬁpaSOBaHHH, HO 1 CO3aTh
OCHOBY IIOCTPOEHUA HOJIHOLLEHHOﬁ OGpaSOBaTeJIBHOf/'I TexXHoJoruu. Basoi IIOCTPOEHUuA TAKO¥ 9KOCUCTEMBI, IIOMUMO YKCTO AUOaKTUu4e-
CKHUX Hapa6o'r0}c, MOT'YT CTAaTh 1 COBPEMEeHHbIEe JOCTUEeHUA B obaactu TeOpUuHn CUCTEM, U;I/I(l)pOBI/ISaLLI/II/I 1 UCKYCCTBEHHOI'O MHTEJIJIEKTa.
PrraoK OﬁpaSOBaHHH HUCIBITBIBAeT Cepbe3HOe BIUSIHNIE /:[OCTI/I?KGHI/Iﬁ B obsacTH HNCKYCCTBEHHOI'O HHTEJIJIEKTa " 6I>ICTp0FO Pa3BUTUA « Nu-
aAycrpun 4.0». Taxoke IIPpUXOAUTCA YUUTHIBATE JOCTATOYHO HEIIpeACKa3dyeMble IPUPOAHbIEe KATAKJIN3MBbI U IIaHAEMUN. BoarTux YCIOBHUAX
€eIUHCTBEHHAasA BOSMOXXHOCTb COXPaHeHUA U YCUJIEHUA CBOUX HOSHHHﬁ Ha PbIHKe OﬁpaSOBaHI/Iﬁ, KOTOpBIﬁ 6y,ue'r CTPeMUTEJIbHO MEHATHCA
B OsImsKaiIme AeCATUJIeTuA, — 3TO Tpchd)opMauHa IIPOITEeCCOB B paMKaX HOBBIX TEXHOJIOTUYECKUX TPEHIO0B 1 UHTEIPUPOBAHHBIX CETEBBIX
KJIaCTePHBIX 9KOCHUCTEM. I[eueHTpaJmsosaHHoe oﬁyqune " ayTCOPCHUHTI MOT'YT CTaTh ABYMdA KJIIOUE€BbIMU q)yHKLII/IHMI/I AJI YCIIEIIIHOT'O
IIPpUMEHEeHUI NCKYCCTBEHHOI'O NHTEJIJIEKTAa B 06pa303aHm/I. MO/IEJIPIpOBaHI/Ie, OIITUMMU3AIIUA U AaHAJIUTUKA GOJIBIITNX AaHHBIX IIO3BOJIAIOT
q)OpMHpOBaTL TOJTHBIN Ha60p TeXHOJIOTUI AJId CO3OAaHUsA CeTHU ayTCOPCHUHTA U HI/Iq)pOBI:IX OﬁpaSOBaTeJII)HI:IX IIermo4YeK, 4TO IIO3BOJISAET
I/I,Z[eHTI/I(l)I/IHI/IpOBaTB MOZ€EJIb COCTOAHHKA BCeX IIPOILEeCCOB B PeXXMMe peaIbHOI'O BpDEMEHMU. B Ka}i{l[]:lﬁ MOMEHT BpeMeHHU U;I/Iq)pOBOI‘/JI ,Z[BOﬁHPIK
0T06pa}1cae’1‘ COCTOsIHME IIPOIIEeCCOB ayTCOPCUHTA U OGpaSOBaTeJ’IBHBIX IIermo4ex c¢ (l)aRTI/I‘{eCKI/IMI/I AaHHBIMU IIJIAHUPOBAHUS, IIOATOTOBKHA
H606XOI[I/IMOI‘O 060py£[OBaHI/Iﬂ, HeIIoCpeaCTBEHHO IIOATOTOBKHU OﬁpaSOBaTeJILHBIX IIporpamMmm, 3arpysku npeno,uaBaTeJIefI, y4dyeTa U KOH-




OBLUME BOMPOCHI

TPOJIA Pe3yJIbTATOB 00y4YeHUA U T. 1. 1{ndpoBoil ITBOMHUK MOYKET MCIOJIb30BATHCA KaK JJIA IPUHATUSA PEIIeHUN B PeKUMe PeaJbHOTO
BpEMEeHHU, TaK U [JIs IPOrHO3UPOBAHUA U INIAHUPOBAHUA ayTcoOpcuHTa. I10 CyTH, yHUBEPCUTET U KOMIAHUU, 00eCIIeYnBaOIIIe ayTCOP-
CHUHI'OBBIE YCJIIYI'Y B paMKaX JaHHOI'O IIOAX04a, MHTEIrPUPYIOTCA B elIHHBIﬁ MeXaHHU3M JJId pellleHnA 3aga4 I‘I/IGKOI‘O HNHAUBUAYAJIBHOTO
obyuenus. B pamkax mpezaaraemMoro mojaxofa BO3MOKHO IIOCTPOEHUE 00pPa30BaTeJIbHOM YHUBEPCUTETCKOM Cpebl, MHTErPUPOBAHHOMN
C peaJbHBIMU O0'beKTAMU 9KOHOMUKY TEPPUTOPUY, KOTOPAS SIBJISIETCI KOMIOHEHTOM 00pa3oBaTeIbHON 9KocucTeMbl. PaccmaTpuBaemas
KOHIIENIIUS [T03BOJISIET IIPOTHO3NPOBATH U INIAHNPOBATH IMOATOTOBKY TPEOYEMBbIX CHEIIUAJINCTOB, IIOCKOJIBKY MOJEJb €e PA0OTHl TECHO
CBsI3aHA C IPEJIPUATAIMY PEATBHOTO CEKTOPA SKOHOMUKU. JTO CTAHOBUTCS BO3SMOYKHBIM 34 CUET TOT0, YTO O0YUEHNE IPOUCKXOAUT IO
TUOKUM IpOrpaMMaM, OTPAYKAIOIIUM IIOCTOSAHHO MEHAOIIUECs TPe0OBaHUA MPEIPUATINA K KOMIIETeHIIUSIM CBOUX COTPYAHUKOB. I1o cyTu,
YHUBEPCUTET UJIU I'PYIIIIa YHUBEPCUTETOB CTAHOBATCA BamHeﬁmeﬁ COCTaBHOﬁ YacCThIO TEPPUTOPHUAJIBHBIX IIPDOMBIIIJIEHHBIX KJIaCTEepPOB,
YTO IIO3BOJISET IIOBBICUTH 3(1)(1)6RTI/IBHOCTI) " Ka4yeCTBO IIOATOTOBKHU CIIEIIUAJINCTOB M OIIePaATUBHO pa3pa6aTbIBaTI) HOBBIE y‘{eﬁHbIe IIpo-
TI'PaMMBbI ¥ KYPCHI, IT03BOJISIOIE OLICTPO OCBANBATH BOCTPEOOBAHHBIE PEAIbHBIM CEKTOPOM SKOHOMUKY KOMIeTeHIun. VIcIoIb30Banmne
TE€XHOJIOTUU MCKYCCTBEHHOI'O MHTEJIJIEKTA B COYETAHUY C BOSMOXKHOCTAMYU MHTEPHETA Belleil u 1u(poBU3a i OCHOBHBIX OM3HEC-TIPO-
eccoB 00eCIeunBaeT, Io CyTH, (DYHKIIMOHNPOBAHNE U PA3BUTHE S9KOCUCTEMbI YHUBEPCUTETA I10 AHAJOIMHU C 9KOCUCTEMAaMU KPYIIHBIX
OTPACJIEBBIX CUCTEMOOOPABYIOIIUX IPEIIPUATHN].

KnrmouesvLe cno6a: NCKYCCTBEHHBIN MHTEJIEKT, 9KOCHCTEMAa, 00pa3oBaTeIbHbBIN KJIacTep, CMeIllaHHoe o0yueHue, udpoBusanus.
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Kpome TOro, cOrnacHo 3aKOHY, 10 OKOHYaHUM JBYX
KYPCOB yCIELTHO NpOoIlefIle aTTeCTalNI0 CTYJeHTbl CMOTYT
BeCTV 3aHATHSL 110 JOIOJIHUTEIbHBIM 0011[e00pa3oBaTeIbHbIM
IporpaMMam, COOTBETCTBYIOUIMM UX CIIE[JMaJbHOCTAM I Ha-
IpaB/IeHUAM MOATOTOBKIA.

«39TO OTAMYHASA BO3MOXXHOCTb, OHa OTKPBIBAET JOPOTY
CTYl€eHTaM K NIPaKTUYeCKUM 3aHATUAM, IIOMOTaeT M BOVTHU

B mpodeccuio B Hanbomee KOMPOPTHOM peXyMe U B KO-
HEYHOM CueTe MO3BOJIUT IIPUBJIEKATh BCe 6oIblie U 60IbIie
Ta/JIAHT/IMBOJ MOJIOFEXM B IeJarorndeckyro cpepy. S cam
ObUI IIeJaroroM U CKaxy, YTO, KOIJja BBl BBIXOJUTE U3 CTEH
YHMBepCUTeTa U Cpa3y BK/IIOYaeTech B PabOTY C JeTCKUM
KOJIIEKTMBOM C IIOJTHOIIEHHBIM €Ke[JHEBHBIM PaCIMCaHNEM,
3TO TpeOyeT OYeHb Cepbe3HON MOATOTOBKYU, B TOM 4YIC/Ie
IICMXO/IOTMYecKolt. V Takas BO3MOXXHOCTb BIIUTBCA B 3TOT
IpollecC INOCTENEHHO, HAauMHasA C HECKOJIbKUX OIpefie-
JIEHHBIX 3aHATUII II0 CBOEMY IPEIMETHOMY HaIpaBJIEHUIO
IIOJ, YYTKMM PYKOBOJCTBOM M HacTaBHMYECTBOM Y4IMUTesNeN
¢ 6oraTbpIM IeJarormyecKuM OIBITOM, — 9TO JeVICTBUTE/Ib-
HO IIOMOTaeT, — OTMETM/ MUHUCTP npocselenns Cepreii
Kpasuos. — Ilpexpe Bcero, 3fiech MOXKHO JMCIIONb30BATh
MIOTEHIIa/ TalaHTIUBBIX CTY/IEHTOB IeJarorn4ecKnux yHU-
BEPCUTETOB».
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