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Abstract. Results of the researches of productive and economic systems of a number of the
countries are stated in this paper. Types and ways of modernization of these systems taking
into account the choice of the development model of a society are presented. Process
regularity of international modernization, including Russia is specified. The immediacy of the
problem of modernization as sets of technological, economic, cultural, political changes is
proved. The listed changes are directed towards the improvement of social system, cultural-
educational level of the population, and towards the increase in prestige of the country in
general. Qualitative differences between the eastern ("Asian") and western ("European") ways
of modernization are given. The objective reasons for differences in character, rates, efficiency
of implementation of political modernization in post-socialist societies are the level of political
stability in society, presence of the reformatory elite interested in political and innovative
development strategies of society and cultural traditions. Stages and prerequisites of
production modernization are considered. The problems describing participants of the process,
their competences and professional standards are shown. The quality of education of the
leading representatives was and remains the major indicator defining long-term development
of a society. Examples of implementation of the international educational projects are given.
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1. Introduction

The international process of formation of the economic relations in the conditions of
globalization of the world market faces a number of problems, considering branch and regional
functioning features of production systems of the various states. Therefore, researches of such
systems are of the special urgency. They allow to implement ecological production
modernization taking into account a choice of the development model of the society.
Modernization represents a set of technological, economic, cultural, political changes which
are directed towards the improvement of social system, cultural and educational level of the
population and the increase of prestige of the country as a whole. Thus it should be noted that
practically all societies have an ability to the updating and they aspire to achieve steady
competitiveness with other organized societies. As a rule, in the international practice of
historical development this process occurs within internal structure of the most developed
social system. Natural character of gradually developing modernization is caused by the
processes of self-control of the society which assumes the improvement of requirements and
development of new skills of their satisfaction.

Modernization as a fundamental problem consists of narrower problems. For less developed
countries, economic modernization means overcoming their backwardness. Actually it can be
presented as an attempt to catch up with the developed countries on the level of economic
development. Therefore, the term catching-up development has appeared. For the developed
countries, modernization means, first of all, the solution of the problems which are
characteristic of a post-industrial stage of development - they are the problems of the human
capital, innovations, financial stability, international competitiveness.

2. Literature review

The research (Kryuchkov et al., 2014) carried out by a number of Russian scientists has shown
that a process of modernization exists in all spheres of the person’s activity in spite of the fact
that in scientific community there is no uniform position about an effective vector of its
development (Burenko & Shumilov, 2012). On the basis of the analysis of socio-political and
economic development of the country, Russian political scientists V.l. Burenko, Z.V. lvanovskiy,
V. G. Ledyaev, L.G. Titova, O.F. Shabrov, etc. prove the thesis about formation of rather stable
political system which at last was transformed from a negative situation of the end of the last
century when there were no standard and legal bases for implementation of reforms
(Kryuchkov et al., 2013). German scientist X.Steiner (Steiner, 2003) allocated three groups of
the countries differing in historical specifics and modern development.

The first group are the countries of the Central Europe and the Baltic States (Poland, Hungary,
the Czech Republic, Slovenia, Slovakia, Estonia, Latvia) which by the time of entry into the
modern world system reached rather high level of social, economic and political development.
After receiving the independent status, having considerably democratized the political power
and having rehabilitated private property, these countries took the most thorough steps to the
development of civil society and stayed on the road of successful political modernization. The
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second group are the countries of Central, Eastern and Southeastern Europe (Albania, Bulgaria,
Romania, and also the majority of the countries resulted from the disintegration of Yugoslavia)
which had rather low level of socio-economic and political development before the
establishment of socialism. Having gained the state independence, these countries have
carried out political modernization slowly and ineffectively. The third group are the Post-Soviet
countries which passed a way of the state socialism within the USSR (Georgia, Russia, Ukraine,
Uzbekistan, etc.) which were middle-advanced in socio-economic and socio-political aspects.
Having found sovereignty, these states took the way of the political modernization, urged to
replace the system of the Soviet type democratic political system. However, the directions of
the valid changes in the Post-Soviet states often do not correspond to the vectors of reforms
wished or declared by the political elite. Their created institutes of the political power are far
from a liberal and democratic ideal to which they aspired (Burenko, 2012). At the end of the XX
century R. Rose, K.Herpfer and V. Mishler by the results of the research program of Society of
Paul Lazarsfeld «New democratic barometer» also came to a conclusion about a divergence of
the ways of post-socialist development. From the point of view of democracy and action
manifestation of a post-totalitarian system factor, the authors allocated three groups of the
countries - "leading", "late" and "Post-Soviet" which according to their structure practically
coincide with the typology offered by X. Steiner taking into account a wider set of factors
(Kutsenko, 2004). The objective reasons for differences in character, rates, efficiency of
implementation of political modernization in post-socialist societies are the first level of
political stability in society, secondly, existence of the reformatory elite interested in political
and innovative strategy of the development of society, thirdly, the accounting of cultural
traditions.

At the same time, there are also opinions that the Soviet period cannot be considered through
the prism of the theory of modernization (Maksimova & Lyamtseva, 2011). The socialism is
characterized as antimodernization structure or as false modernization (The Russian
modernization, 1993). Stagnation in political system at the rapid development of
industrialization is interpreted as the indicator of false modernization. In particular, the Polish
sociologist P. Sztompka on the example of the USSR and communist countries of Eastern
Europe showed that the elements of the above-mentioned imposed to society by the
authoritative power are fancifully combined with the heritage of premodern eras covered with
symbolical substitutes of institutional modernization. In this sense, according to the author,
socialist modernization is imaginary since there was only an imitation of changes in political
systems of the socialist camp states (Sztompka, 1994).

In scientific literature the modernization possibilities of the power are often estimated through
its influence on the political stability of society. In effect, political stability is defined as absence
of structural changes in political system of society or control possibility over these changes; as
result of legitimacy of the power; as behavior model when people regulate the behavior by a
certain code of morals and political actions, understanding that the deviation from these codes
leads to instability in society (Kryuchkov et al., 2014). Therefore, to begin cardinal sociopolitical
transformations, it is important to stabilize the political situation.
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The specified tendencies explaining regularities of modernization processes in international
and (including Russian) national contexts differ concerning the concrete countries and the
people by the degree of the intensity and the advance. Professor G.N. Lanskoy suggests to
designate the arising distinctions, proceeding from the contents, as the ways of modernization
(Lanskoy, 2018).

The first way of modernization was realized by the countries relating to the western type of
civilizations and it had consecutive linear character. The West European way of modernization
assumed in the beginning the transformation of political system of society and respectively an
ideological platform of its development. As a rule, such transformation was rather radical as it
concerned redistribution of imperious functions as well as the status of privileges and available
public benefits. Those countries and societies were the first on the way of structural political
changes in which social and economic progress appeared to be the most successful and
consecutive. Such practice and sequence of changes were traced in Great Britain and France.
Later it happened in Germany and in the USA, which were formed in essence as the countries
accumulating optimum traditions of modernization and personnel reserves from other
countries.

The second way of modernization was peculiar to the countries relating to the eastern type of
civilizations. Japan, India and China (China, 2009) are the most advanced of them. In these
countries complex changes of social system appeared the most considerable. Obvious actual
distinctions exist between historical practices of development of these countries (for example,
China passed through a stage of existence of a totalitarian and communist mode; India was in
the colony status for centuries). But they have the general properties of internal
transformation. There are political and economic changes for achievement of sufficient
competitiveness and at the same time preservation of own historically developed traditions of
spiritual culture and mentality. Any penetrations of new traditions (for example, during
"opium" wars in Southeast China) were dissolved sooner or later in the affirmed cultural shape
and disappeared practically without a trace.

Qualitative differences between eastern ("Asian") and western ("European") ways of
modernization were repeatedly emphasized in historical and sociological researches (Lanskoy,
2018). These representations began to change only in the last decade taking into account
considerable achievements of China, Japan, India and to a lesser extent other countries (for
example, Koreas). Consequently, successes in the area of modernization of economic system
can be provided also in the alternative directions in relation to the European tradition.

Therefore, the choice of one of two considered above ways of modernization has conceptual
character according to the contents and strategies. It defines the role and the status choosing
for itself the program of transformations of the country in the system of the international
relations. To a considerable degree, this choice depends on the resource, and mental and
psychological (including manifestation of historical memory) potential which public institutes
and groups operating in the territory of the country possess.
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The purpose of this work is to give the characteristic of some existing models of modernization
and to offer methodological models which can be applied in the context of national and
international modernization. Besides, it will elucidate more fully the evolution of a
modernization paradigm and will plan the possible prospects of its further development.

3. Methodology

The designated subjective circumstances are characteristic for the present stage of
modernization of Russia along with naturally remaining objective factors. It is important to
emphasize the existence of high level of government legitimacy in the country, legitimacy of
the leaders heading these departments and the public organizations, giving ideological support
to the administrative structures of personnel. Sources of legitimacy are the norms of a
constitutional law defining the system of authority’s interaction; the status of the state head as
the guarantor of execution of the main legislative decisions; wide volume of functions of the
federal ministries and the departments, strengthening of the territorial organization of the
state; existence of the ruling party having universal support of the social majority. Existence of
the strong administrative base of modernization faces only one risky functional form of the
development when the state loses communication with society at the level of identification
and the lists of its updated requirements. Lack and disappearance of such communication have
already repeatedly caused crises including revolutionary processes for the Russian statehood.
Thus, patriotism and adherence of certain idealistic (Christian or communistic) concepts are
red lines of development including modernizations of Russia throughout a long time.

These political and ideological changes have found their continuation in the economic sphere.
Some authors focus attention on the economic aspect of modernization. So Walt Rostow in his
work «A stage of economic growth» aspires to define the conditions necessary for start and
further continuous accumulation of the capital and investments i.e. for continuous generating
of the national profit. Modern Russian researchers (V.A. Krasilshchikov, G. Drach, S.Yu. Malkov,
V. G. Fedotova) after foreign authors at the end of the XX - the beginning of the XXI century
came to a conclusion about the need of refusal of «catching-up modernization» in favor of
national modernization on the basis of already reached results during the process of catching-
up modernization (Krasilshchikov, 2009; Pain, 2008; Fedotova, 2009). As a result of
modernization, a society gets the following characteristics in the economic sphere: prevalence
of industrial technologies of mass production, labor market, the goods, finance, existence of
conditions for economic growth and wellbeing of people. In other words, today the
modernization of production structure of high-technological branches, science and education
spheres as key factors of growth is one of the main conditions of a sustainable development of
each state (Vodolazskaya, 2016; Vodolazskaya, 2018). Questions of economic and production
modernization are undoubtedly actual and important for Russian Federation. However, now
the given problem is not solved yet and it demands the fastest measures for current situation
change.

The crisis phenomena in the world and national economies bared one of the main
shortcomings of the Russian economic development. It is the specifics of the structural
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reproduction model characterized by the low competitiveness of the processing branches that
leads to «a raw distortion» economy and to the relevant position in the world market.
Existence of raw material resources is one of the key factors of the development for the state.
But in a long-term prospect, the growth indicators of the countries possessing considerable
resources appear worse than of the countries with similar level of the income per capita, but
having smaller resources (Meshkov et al., 2017; Vodolazskaya, 2017; Matokhina et al., 2017).
The theoretical basis which has united statistical data and researches of scientists on a
perspective of effective use of resources was the concept of “a resource damnation.”
According to this concept «in the long term, the period of resources abundance cannot
stimulate economic development, but only slow it down» (Shmyrova, 2010; Guriyev et al.,
2010).

Today Russia is also in a similar situation. During the pre-crisis period the level of its social and
economic development was characterized by quite high key indicators. So Russian gross
domestic product in 1999-2008 grew by 93 %. However, statistical data did not reflect the valid
situation, namely, the missed possibilities of modernization of national economy and its
direction to a way of innovative development. Favorable conjunctural changes in the world
markets of traditional Russian export became the main source of growth of gross domestic
product in the XXI century for Russia. The income of export of raw materials and energy
carriers only to insignificant degree was directed to the development of scientific and technical
potential, updating of the fixed business assets, support of health care and social development.
It was more concentrated on the stabilization fund placed abroad. Reduction of prices of oil in
2008 by more than 2 times caused falling of the Russian gross domestic product (from 9,3 % in
the first quarter of the year 2008 to 0 % in the fourth quarter) (Shmyrova, 2010; Indexes of
physical volume, 2018). The power raw scenario of the development of the Russian economy is
a deadlock and further development of the country is not obviously possible without
modernization of the national economy, in particular, industrial modernization taking into
account the development of the human capital in full. (Vodolazskaya, 2018).

Modernization of production can be complex (replacement of out-of-date units), partial (sector
replacement) or a regeneration of systems or equipment at the enterprise (Vodolazskaya,
2016). This process involves careful information accumulation and analysis. It concerns both
conditions of the production and studying of offers from suppliers of the equipment and
services. As a whole, depending on the sizes of the enterprise, its financial possibilities and
modernization plans, the introduction of these actions can take from several months to one
year and a half.

As any process, modernization of production has some stages. The first three stages are
directly connected with the analysis of all available information and statistical data. The choice
of the equipment and suppliers also demands studying. Further efficiency and payback of the
enterprise depends on quality and characteristics of the equipment. Reliability of suppliers
influences speed of modernization and its cost. It is important to notice that the stage of
search of the equipment and suppliers should begin at the same time with consideration of a
problem of modernization need. It will allow to compare the current situation with prospects
which the new equipment will give. Formation of the business plan will help to order the entire
process and to calculate expenses and time of payback of the undertaken measures.

Mechanism of modernization presented on Fig. 1.
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[ Mechanism of modernization ]

statistical data modernization

I
I
Analysis of information and : | | Check of prerequisites about need of
| |
I

I
Studying of tools and processes | Determination of necessary speed of
I

modernization

Research of material resources Attraction of necessary resources

Formation of the business plan of realization
of stages

Figure 1. Mechanism of modernization
Source: own research.

All preconditions presented in Fig. 2 are necessary for making decision on modernization.

Preconditions

A 4

Necessity to increase The big percent of the
productivity emergency and beyond
repair equipment

Insufficient efficiency

Planned expansion of The big percent of the out-
manufacture of-date equipment

Figure 2. The scheme of preconditions for necessary modernization
Source: own research.
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Modernization of production will demand attraction of credit resources. Seldom some
enterprise presumes similar actions at own expense. Nevertheless, the contract can be
concluded with suppliers without waiting loan opening. It is enough to receive confirmation of
approval of inquiry from the creditor.

The longest stage is the supply of equipment. It can take some months. As a rule, different
producers deliver equipment. They can be in the distance from the enterprise customer and
sometimes in other country and even the continent.

Assembly occurs quickly (speaking about large enterprises - about one month). When
equipment arrives, the enterprise already increases qualification of the personnel
(Vodolazskaya, 2011; Vodolazskaya, 2012; Jasiak, 2015) or employs experts. Production
modernization is usually finished by a stage of carrying out trial operation. It is necessary for
identification of malfunctions and the subsequent final assembly (Vodolazskaya, 2009;
Vodolazskaya & Strebkov, 2017).

For example, some “Melitek” devices are the progressive equipment shown in Fig. 3. They are
widely applied at production modernization, in particular, for quality control of the products
made of different materials, for the control of raw materials, workpieces, details and also in
the laboratories where new designs and materials (Melitek catalog, 2018) are developed.
Industrial modernization of this type of the equipment provides high precision of
measurements; wide range of possible loadings; simplicity and convenience of use; work
possibility with samples of the various sizes; high reliability.

a) b) c) d)

Figure 3. Examples of modern types of the equipment for quality control of products:
a) microhardness tester DuraScan-20;
b) Rockwell hardness tester Duralet;
c) universal hardness gage DuraVision-30;
d) upright microscope BX53M

Source: own research.
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4. Results

The analysis of the main types of modernization shows that modernization is not a complete
logical structure, but rather a set of concepts of modern social development. And it allows to
find the axial strategic directions of this development that coincide with the requirements of
the sociological, economic, and political science spheres.

The results of modernization for a certain period of time are reflected in the coefficient of
renewal of fixed fund by the sectors of the economy, including those related to high, medium,
and low degree of manufacturability, which allows to assess the level of development and
renewal of the material and technical base of the industry. It is shown in Fig. 4.

m High-tech activities

m High-level medium-technology
activities
20,0

15,0 H Low-level medium-technology
activities
10,0

5,0 B Low-tech activities

= All fixed fund

Figure 4. The coefficient of renewal of fixed fund according to the level of technology
Source: own research on the basis of Russtat data.

Maximum values of coefficient for high-tech activities reached 17.6% in 2015, for medium-tech
high levels of activity — 13.3% in 2015, for medium-tech low activities — 17.6% in 2008, for low
technology activities — 16.1% in 2013. Decline in all sectors of the economy is in 2017,
respectively - 14.9%; 7.5%; 10.1% and 9.7%, which indicates the need for modernization.

On the other hand, the analysis of the depreciation degree of the fixed fund by industries
shows a tendency to increase in almost all areas of economic activity. It is shown in Fig. 5. The
depreciation curve of all fixed assets continuously rises from 2008 - 43.4% to 2017 - 49.5%.
Especially large readings are related to the branch of wholesale and retail trade; repair,
motorcycles, and household appliances, reaching a value of 64.9% in 2017. This indicator
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allows to assess the state of the material and technical base of industries. The depreciation
rates for most sectors of the economy are approaching or exceeding 50%, which is critical for
the development of economic sectors and requires the adoption of appropriate measures to
control the situation.

However, besides solving the problems of technical and economic aspects of the issue of
modernization, it is necessary to pay attention to the direct participants of this process, their
competencies and the level of professional qualifications. A quality of education of the leading
society representatives is the major indicator defining long-term development of the society
(Vodolazskaya & Bondareva, 2016; Vodolazskaya, 2012). It is necessary to realize the system
concept of a sustainable development for the solution of a problem of education
modernization because traditional education does not always react to arising problems in due
time (Meshkov et al., 2018; Lavrov et al., 2015; Sharaya & Vodolazskaya, 2018). Formation of a
sustainable development provides transition to focused economic and social model of training.
It is based on the interdisciplinary knowledge and on a comprehensive approach to the
development of the society (Faber, 2008; Victor, 2008; Zencey, 2005; Soderbaum, 2008).
Unfortunately, investments into education, health care, science have long-term character as a
rule.

70,0 ammemmm All fixed fund

M @ AgriCUlture, hunting and forestry
60,0

mineral extraction

——@— The processing productions

50,0
Production and power distribution, gas
and water
Construction
40,0
m—mg== Wholesale and retail trade; repair of
vehicles, motorcycles, household products
and objects of private use
30’0 == @== Hotels and restaurants
=@ T7ansport and communication
20,0
==@= = Financial activities
amm@== PUblic administration and ensuring military
10,0 safety; obligatory social security
«.@e. Education
0,0

- Health care and providing social services

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Figure 5. The coefficient of renewal of fixed fund according to the level of technology
Source: own research on the basis of Russtat data.
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However, now Russian companies are more focused on receiving profit in the short-term
period. And in these conditions, investment into the person becomes unprofitable for the vast
majority of businessmen. These and other factors (low, in comparison with the leading
countries of economic development, salary level, lack of worthy working conditions and labor
reproduction) promote the phenomenon called brain drain.

Therefore, the problem of education modernization is the task of prime importance for
educational institutions. It is directed not only towards the training of experts with a high skill
level and professional mobility, but also towards high social responsibility. The need of
employment according to the level of education of the population is presented in Fig. 6.

40
B higher education
35
B secondary vocational education
30 in training programs for mid-level
] specialists
25 | secondary vocational education
training programs skilled workers,
employees
20 4
® secondary general
education
15 |
m basic general education
10 4 M no basic general education
5 4
0

2000 2005 2010 201 2013 2014 201 2016
2 5

Figure 6. The need of employment according to the level of education of the population
Source: own research on the basis of Education indicators, 2018.

The histogram shows that every year the need for highly qualified personnel increases: with
higher education from 21.5% in 2000 to 33.5% in 2016, for secondary vocational education
total (secondary vocational education in training programs for mid-level specialists and
secondary vocational education training programs for skilled workers, employees) from 42.6%
in 2000 to 45.1 % in 2016.

Training of such professional staff that are capable to adequately react to the changing
conditions of the global market results in the need of modernization of an education system. In
this regard, the priority directions of state policy are the following:

- individualization of educational process and the educational programs considering
interests and abilities of the personality;

- ensuring competitive education level;
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- training in the basic principles of creation of professional career and skills of behavior in a
labor market;

- the organization of educational process taking into account modern achievements of
science;

- creation of the programs realizing information technologies in education and
development of open education;

- academic mobility of students;

- training of the highly qualified personnel capable of the professional growth and
professional mobility in the conditions of informatization of society and development of new
high technologies.

For a long time, a pedagogical internship exists in the developed countries (Gracheva, 2011;
Faskhutdinov, 2015). The analysis of its organization allows to define the following general
positive tendencies:

- improvement of quality of teaching;

- prevention of outflow of perspective beginning teachers;

- assistance to personal and professional growth of the beginning teacher;

- satisfaction of need of the concrete school district in teachers;

- successful advance of the teacher from a survival phase to a phase of complete
adaptation;

- providing conditions of gradual occurrence into a profession.

Within the project modernization, special educational programs are used in some higher
educational institutions of Russia (Simonova & Minyurova, 2015; Margolis & Rubtsov, 2011).
They are directed to the training of specialists who possess the professional competences
necessary for implementation of the effective management of groups (including virtual)
consisting of representatives of various cultures. The need for such experts is defined by entry
of Russia into the world community and expansion of international relations in various spheres
(Vodolazskaya, 2017). The graduate of an educational program can carry out professional
activity in the polycultural environment, considering features of a sociocultural situation of
development (Simonova & Minyurova, 2015; Bolotov, 2014). Training is realized in virtual
space specially created by means of modern information technologies. There are groups of
students of partner universities together in that space. A working language of an educational
program is English. Practice of using of the international virtual educational projects allows to
reach qualitatively new level of the organization of educational process. There is a creation of
the enriched educational space. It provides the university with the experience of real
intercultural interaction and forms students’ important competences (Minyurova, 2015).
However, it is worth to remember about the need of preservation of the best domestic
educational traditions (Simonova & Minyurova, 2015). Throughout centuries they were
distinctive and strong side of the Russian system of higher education.

Thus, the appeal to the international experience of using modernization projects can have
comprehensive advantage for the definition of a further course of development of modern
Russia.
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5. Conclusions and directions of further researches

Unreasonable mixture of different groups, types, subspecies of modernizations is allowed
sometimes in scientific literature. Classical and modern versions of the modernization analysis
differ significantly . At the same time, it should be noted that there is a certain progress in the
development of activity approach. It is perspective for the improvement of a modernization
paradigm.

Modern Russia takes some intermediate place. It exists in an inertial state between
authoritarianism and free competition, between the leading and catching up modernization,
between the West and the East.

Russia should make use of the accumulated experience of the countries using positive models
(types and ways) in the sphere of modernization of economy and technologies for further
development.

As the directions of future researches it is supposed to consider the following problems:

- development and creation of such system of professional education at which university
graduates would be capable to carry out functions without retraining and professional
development;

- exit of system of Russian education from under blind humility to foreign models with
orientation to the interests of residents of the country, a domestic education system.
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