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DEVELOPMENT OF HUMAN CAPITAL IN THE METALLURGICAL COMPLEX: BIBLIOMETRIC
ANALYSIS OF THEMATIC PUBLICATIONS

This research presents an interpretation of the materials from bibliometric analysis, created within thematic
scientific field "human capital in the metallurgical industry” and obtained by analysis of interrelationships between
publications on this topic. The purpose of presented research is to describe and review the publication trends of
scientific papers, written within the framework of researching field to the *"Human capital in metallurgy™ topic, based
on the keyword map of analyzed articles, which one was modeled by the method of bibliometric relationships. This
study is presented as part of analysis for scientific works of authors, specializing in this field, which are also relevant
to modern economic thought. The nature of their researches is considered, as well as the trends, investigated in this
thematic area. The bibliometric analysis method was used by VOSviewer program to achieve the goal of this research
and describe analysis of its results, it also includes a network analysis of literary relationships. In addition, there were
presented some following indirect methods: comparison of statistical indicators, expert assessments, classification
and typology. The bibliometric analysis of this work illustrated us very low interest from scientific community to this
topic of both developed and developing countries, especially for human capital development researching into
metallurgical industry. Article describes the causes of this phenomenon in details, while it is based on specifics of this
industry development in various countries from the entire world, over the last 50 years.

Keywords: human capital, metallurgical industry, bibliometric analysis, relationship map, social issues, labor
process, development potential, economic feasibility.
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JEL Classification: J24, J28, J81

Introduction. The mining and metallurgical complex (MMC) still remains to this day as one of the
fundamental and priority areas of national economy of the Republic of Kazakhstan. Despite the fact that
the country is currently not among the top 15 leaders of the metallurgical industry (in both areas of
metallurgy: non-ferrous and ferrous), this sphere of management is important for Kazakhstan [1]. This
statement based on four factors:

1. The metallurgical industry, in fact, is one of the foundations of Kazakhstani national economy. It
occupies a share of 14.1% in the GDP of the Republic of Kazakhstan, 17.5% of the country's exports are
accounted for by the mining industry and its industry enterprises provide jobs for more than 300 thousand
people;

2. Kazakhstan stays in ranking of the top 10 countries in terms of reserves of various non-ferrous
metals, and besides them, there are enough iron ores in its bowels to produce steel for export. The foreign
trade balance reflected the revenue brought to the country in amount of $ 9 billion in 2023 for this industry.
Therefore, the deterioration of the MMC development will lead to an immediate decrease in economic
growth in the Kazakhstani industry;
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3. The investment climate in this industry also confirms its profitability: there was a steady increase in
investments to MMC between 2012 and 2019, reaching 1,060 billion tenge by its peak in 2019 (not
including investments in coal mining) [2];

4. However, what is most important is the fact that the metallurgical industry accounts for about 21.2%
of the volume of Kazakhstan's manufacturing and extractive industries. In the aspect of the manufacturing
industry (the result of which is the production of products with higher added value), it still accounts for
almost half of the share of the volume of the national manufacturing industry — about 43.5% [3].

It is quite natural that the MMC is one of the most important branches of the country's economy,
especially from the point of view of processing metallurgical enterprises: both from the standpoint of purely
economic profitability and from a socio-economic position in terms of providing jobs for a significant
proportion of residents of Kazakhstan.

However, the main problem of this industry is physical and moral deterioration of fixed assets of
mining and metallurgical enterprises, which can be prevented not only by purchasing new equipment and
by repairing production facilities of workshops. The most important thing in the production renewal and its
processes is the creation of investment sphere and work environment, which going to be conducive to the
work of the production team at the stage of severe transformation of mining and metallurgical enterprises
within the framework of updating production processes.

The effectiveness in the formation of such an environment, for the first point, depends on the state of
human capital in the enterprise and the potential for its improvement for each individual employee within
this system, which needs to be directed to the harmonious and dynamic development of the enterprise as a
whole. After all, the updated equipment will not function without skilled workers, and even the most
advanced management concepts and strategies will not work without an appropriate level of training for
engineering and administrative personnel.

Therefore, the development of human capital should primarily be expressed in high-quality industrial
training and retraining of workers, and for the administration in obtaining skills in managing production
facilities, investment activities and the formation of appropriate competencies to create an effective and
motivating work environment to improve production performance.

Nevertheless, has the methodology of improving human capital in metallurgy been sufficiently studied
in modern science, or has this area not been fully disclosed? After all, before applying any approaches to
improve the Kazakhstani metallurgical segment, it would be worth considering the study of this topic in the
context of the world experience in scientific studying human capital for this production sector.

This research is written as a bibliographic part of the first section of the doctoral thesis on the next
topic theme: “Improving the quality of human capital in the mining and metallurgical industry: the main
directions and mechanisms of implementation”. Its significance lies in determining of its researching level
for this topic in the world scientific literature, in order to determine the need to use foreign experience in
Kazakhstani domestic realities.

In this context, it would be reasonable to formulate the following question for this research: What is
the current state of scrutiny level about the issues of human capital development in the metallurgical
industry, based on the analysis of international publications, and what kind of such bibliometric gaps exist
for application of foreign experience in Kazakhstan?

The following research hypothesis forms here to answer this question: Modern scientific literature
does not fully reflect the relationship between the development of human capital and metallurgical
industry’s conditions. This fact creates the need for additional research and adaptation of foreign
approaches in the context of this theme for Kazakhstan.

Literature review. If we consider a literary review on the topic of human capital development in
metallurgy without a specialized methodology, it will turn out to be extremely modest and would not be
informative at all.

The reason for this situation is the difference in understanding the priority of aspects in the interaction
of the concept of human capital and the metallurgical industry. The metallurgical industry is a negative
environment that undermines one of the foundations of human capital — healthcare for biggest part of
Western European countries. On the other hand, for newly industrialized countries, as well as developing
ones, this industry is an instrument of social realization and a source of income for unlocking the potential
of their economies, especially when they are traditionally rich in minerals and human resources for its
implementation in life.
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The search for such sources by the keywords “human capital” and “metallurgy” in the Scopus database
yields is too small and has a sample of articles: only 51. In each of them, authors consider these processes
and their relationship within completely different contexts.

For example, if in the Western scientific literature the issue of human capital development in
metallurgical industries is extremely narrowly considering in a relatively small volume of submitted works.
For example, they are presented in the aspect of preserving sustainable development with a focus on
environmental issues, considering the impact of individual technological changes on aspects of human
capital) [4]. Otherwise, in the works of authors of developing countries, due to the more acute social nature
of the area under consideration, these issues are raised much more often in environmental aspects [5; 6].
They also show socio-economic aspects of human capital in metallurgy [7; 8].

Main part. When we start our main part of bibliometric analysis, it is possible to deduce: this
information is justified by the pie chart, presented below, what is reflecting the territorial ratio of
publications on the development of human capital in metallurgy, what based on Scopus database for the
3rd quarter of 2024 (figure 1):
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Figure —1. The territorial ratio of publications on the development of human capital in metallurgy

based on Scopus for the 3rd quarter of 2024*
*compiled by the authors according to the sources [4; 5; 6; 7; 8]

As we can observe on the basement of the information, presented in figure 1, the USA, France, Great
Britain and Canada account in the total only 28% from all submitted publications (and then only by the
reason that metallurgy sector of these countries has a long history of development and traditionally
extensive technological capacities), while the lion's share of these publications is represented by authors
from developing countries.

This fact is quite understandable. The development of human capital theory in the West fell on the
mid-60s, at a time when Western countries were transferring production capacities to developing countries
in order to reduce emissions into the environment and maximize profits for cheap labor in peripheral states.

The popularization of the human capital concept in developing countries took place already at the
beginning of the XXI century, and metallurgy was affected by this concept precisely at this time. This turn
is confirmed by the dynamic graph of the increment of publication activity of authors on this topic precisely
in these years (figure 2):
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Figure —2. Activation of publication activity in the researching direction of human capital in
metallurgy*

* compiled by the authors according to the sources [4; 5; 6; 7; 8]

However, despite the intensification of this research area at the beginning of the XXI century
(presented in the form of a dynamic diagram in figure 2) it can be argued, that it was popularized only in
the middle of the second decade of the XXI century, starting only in 2015. Why did the importance of
human capital development for such a priority and important business sector begins to be described so late?
Why has so little attention been paid to the issue of human capital in such risky work?

Results. In order to answer these questions, as well as to consider in more depth the development of
human capital in metallurgy in the works of modern economic thought, it is necessary to apply the method
of bibliometric analysis.

To research two interacting, but at the same time different scientific fields of economics, in the form
of a field of “human capital” and a field of “specifics of metallurgical management”, the best method for
building any connections is the method of scientific networks. This method should be expressed in the
creation of visual maps of the relationships of keywords and subsequent network analysis of these
relationships in terms of their interpretation in the real development conditions of this knowledge field
under consideration. And the best way to implement this method, in our opinion, is the VOSviewer program
[9; 10].

The task of any researcher (in creation of bibliometric maps) is related to obtaining information about
the device of the created network, based on processing data from uploads of the keywords in question on
the topic, within the framework of an illustrated bibliometric network on the following issues:

1) What are the research directions within the scientific field or the intersection of fields?

2) What is the relationship of these directions with each other and what does it mean?

3) How the problems of the scientific field have developed over time (trends, time contexts, their
inherent concepts and changes in their dynamics in different periods) [11]?

Maps of bibliometric relationships of keywords can be built in two stages:

- The first stage is the selection of articles by keywords (“human capital” and “metallurgy”) in a
scientific metric database (in this case, it is the Scopus database) and uploading it to Excel format;

- The second stage is map’s creation, based on the processing of this upload in the VOSviewer program
using the creation algorithm.

As a result of these operations, we can get a map of relationships, which is presented in three types:

- full cluster map;

- selected cluster map (for one specified cluster);

- temporal (retrospective) map.

In presenting these types of maps of the interrelationships of our keywords on the presented research
topic (human capital in metallurgy), as each map is visualized, the essence of the methodology of each type
will be explained, as well as demonstrated by the example of the specifics and topics of the research context
presented in this paper.

Visualization of cluster maps is presented in form of screenshots, because it is a result of bibiliometric
relations modeling within VOSviewer program complex. These figures are not drawn by hand: there is a
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need to get a well-processed and verified visual result. It is worth starting with the first type —a cluster map
of these concepts, shown below (figure 3):
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Figure —3. Screenshot of cluster map for the keywords relationships in direction of research about

human capital development in metallurgical industry*
*compiled by the authors in VOSviewer and based on the sources [4; 5; 6; 7; 8]

The color decisions (for schemes) in the VOSviewer program mean separated thematic connections
between keywords and concepts, found in the texts of scientific publications. There are usually two or more
different thematic clusters on each map, presented in various color variations. For example, in figure 3, we
can identify 4 main clusters, according to the context of the words encountered in the cluster of each color:

1) “Red” cluster contains words like “industry”, “innovation”, ‘“commerce”, “metallurgical
companies”, “cost effectiveness”, “competition”, “knowledge management”, “mining”, “metallurgy”. The
context of these keywords allows us to call this thematic cluster as the “corporate cluster” of the topic under
consideration;

2) “Blue” cluster has words “human”, “female”, “adult”, “middle age”, «medicine». The context of
this cluster allows us to call it a “human data cluster”;

3) “Yellow” cluster includes some words like “environmental pollution”, “metal”, ‘pollution”, “air
quality”, “human health”. The context of this cluster allows us to call it as the “cluster of environmental
problems”;

4) We have different word within “Green” cluster: “risk factor”, “blood”, “cause of dead”, “mortality”,
“diseases”, “hazard model”, “follow up”. This cluster can be named as the “industrial employment risk
cluster”.

As we can see, all the presented contexts quite logically harmonize with each other in various socio-
economic publications devoted to the problems of the development of the industrial economy. However, in
addition to this, the information presented below also inspires some reasons for concern (figure 4):

122



BECTHMK Ka3axckoro yHuBepcuTeTa 3IKOHOMUKH, PUHAHCOB H MEKIyHAPOHO# Topro.u, 2025 — Ne3 (60)

soutlifefrica

knowledgefanagement

humafi€&pitals

mit social effects
economitan@social effect comi®erce

i
o human ,-ESUL"'& managemen[ Iwweta' urgy
comgtition

metallurgic@fcompanies
2 métals

innaW@tion

Figure — 4. Screenshot of internal cluster relationships for the «human capital» and «metallurgy»

keywords*
*compiled by the authors in VOSviewer and based on the sources [4; 5; 6; 7; 8]

Foremost, figure 4 illustrates us the fact, that human capital is really often considered by the authors
in a corporate context (since both concepts are highlighted in red for the cluster of the same name).

This is not a good thing, since risk factors and human health are ignored in the totality of elements,
which affecting human capital, and these factors just affect the quality of human capital from the standpoint
of deterioration (for both existing and potential employees of metallurgical enterprises).

At large, underestimating the associated risks is the main problem in the development of human capital
in metallurgy, both from the practical side — for company management, and from the theoretical side — for
authors who poorly study this area in principle and the relationship between the block of risks and human
capital in particular.

This thesis confirms itself by the temporal view of the map presented above, namely, the map of the
interrelationships of these publications in the historical context, shown in Figure 5:

The retrospective (temporal) map in figure 5 demonstrates the trend towards popularization of the
study and research of human capital issues in metallurgical enterprises, clearly reflects that this process has
been updated in the scientific literature only recently, as described above (let us see confirmation in figure
2).

The thickness of the lines (in VOSviewer program) between keywords and the proximity of the
location of keywords on the relationship map from each other just emphasize the strength of this
relationship between them, explored in the scientific papers under consideration.
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Figure —5. Screenshot of retrospective map for the keywords relationships in research direction

about human capital development in metallurgical industry*
*compiled by the authors in VOSviewer and based on the sources [4; 5; 6; 7; 8]

In figures 4 and 5, we can clearly see how the concepts of «innovations», “industry”, “commerce” and
“metallurgy” are equally removed at most from the phrase “human capital”. It gives an understanding that
not only the owners and administration of metallurgical industries do not put human capital at the forefront
of the industry, but even economic researchers do not give any chance for interrelationships of these
concepts in the proper level of mutual importance.

In that way, the following conclusions can be drawn by summing up the above-described provisions,
considered in the main part of the study:

1) The problem of the importance of human capital for metallurgical industry development plays a
small and secondary role, among various indirect problems, according to economic scientists;

2) The problem of the mutual influence of human capital factors and the metallurgical industry for
employment has become more intensively studied only recently;

3) The development of human capital in the modern scientific literature does not take into account the
block of risks at all, and therefore it is difficult to find any practice-oriented methods for reducing them in
the metallurgical industry, which would motivate the labor personnel of this industry to maintain their
employment in it or attract additional (potential) labor resources to the industry for its management;

4) In opinion of the scientific community, human capital, only remotely affects commercial results,
efficiency, industry, is a term, what is very remote from the innovation process.

Although, if we compare the results of this study on most of the materials considered here, on this
topic, we can see, that the topics raised in them and their significance are poorly aligned with the practical
problems of human capital in the metallurgical industry, which are described by the authors-economists
dealing with the profile of social problems in manufacturing industries (these scientists do not publish
materials in indexed databases, because they represent them mostly in industry collections or reports, the
format of which is not suitable for journal publications due to their thematic and technical limitations), such
as Professor I.A. Budanov with his publication “Social Priorities of Metallurgy”.

But, problems of human capital in metallurgy, which were raised in this paper, were taken directly
from the practice of industry development within the national economy:

1) The problem 1 is the urgent need to minimize the risks and threats to the health of workers related
to industrial safety;

2) The problems of motivational actions for a new generation of potential employees, in terms of
attracting them as new workers and administrative staff to manage an enterprise in modern conditions;

3) The problem with salary level determining, that fairly corresponds to the experience, length of
service, as well as the indicators of labor efficiency of employees;
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4) The problem of social guarantees providing that can have an effective impact on retaining existing
employees and attracting new ones;

5) The adoption of external measures to improve the human capital of residents of single-industry
towns, where metallurgical production is mainly concentrated in the territories of the CIS countries [12].

All these problems of human capital development are presented as primary for the metallurgical
industry and above-described representation for them in the context of reviewing the publications of the
Scopus database is very surprising and does not quite correspond to reality in practical terms.

Summarizing all results above, it can be concluded that more than 65% of publications (about the
development of human capital in metallurgy) were written in developing countries, since it is important
only for them to preserve human resources to work at enterprises in the structure of their national
economies.

Companies and the scientific community of developed countries, which move their manufacturing
facilities to developing economies, are not interested in this topic. In addition, the biggest part of researches
about human capital in metallurgy has intensified only over the past 10 years. This means that t human
capital of the metallurgical sector has not received serious consideration from the scientific and expert
community: neither during the remaining 40 years in the 20th century (since the creation of the theory of
"human capital™), nor during the first 15 years in the 21st century. This factor explains many of serious
human capital problems that have accumulated in metallurgy today:

- The lack of a globally accepted standardization for labor processes in metallurgy, lack of united
standards and requirements for labor relations regulation in the industry, which could be developed by the
scientific and expert community;

- The high level of injuries and deaths for manufacturing personnel of metallurgical enterprises, which
is observed against the background of increasing steel production rates in the global economy. No socio-
economic solutions have been found for that problem;

- The indifferent attitude of employers and the expert community to the urgent problems from human
capital’s quality in metallurgical industry. These problems are expressed in the dissatisfaction of employees
with wages’ amount; the level of social guarantees; deteriorating working conditions with increasing
production plans for products manufacturing that negatively affect the health of employees;

- The consequence of this dissatisfaction is the deprivation of qualified personnel in the industry and
disruption of labor continuity among manufacturing personnel. These aspects either force companies to
spend enormous financial resources for automation of production, or to close metallurgical enterprises due
to their absence.

Conclusion. Summing up the above, it is necessary to highlight the main conclusions, concerning the
aspect of literary consideration of the issue of human capital development in the metallurgical sector.

Firstly, our hypothesis was approved. The bibliometric analysis revealed that the number of
publications with keywords as "human capital” and "metallurgy" in the Scopus database is extremely
limited (51 articles) and their content is fragmentary. Greater part of the works is devoted to environmental
aspects of metallurgy or narrow issues of corporate governance, while the issue of human capital
development is considered in secondary order. The lack of systematic research and practice-oriented
methods confirms the correctness of formed hypothesis about the lack of study for this topic.

Secondly, the subject of this area is extremely poorly studied in the Western scientific literature, since
Western countries did not need it and it is unlikely that most of these states (with the possible exception of
the United States) would want to reindustrialize and localize back metallurgical production facilities in their
territories. As before, especially in the context of the “green agenda”, these states will continue to develop
metallurgical production facilities in developing countries, trying to protect their environment, and
completely ignoring the development of human capital of the population of foreign citizens. The experience
of studying human capital in metallurgy has only been gaining power since the second half of the last
decade in developing countries.

For this reason, Kazakhstan will not have previously known and qualitatively verified methodologies
for correcting the current situation with human capital in its metallurgical industry. Domestic economic
scientific thought will have to focus either on the experience of neighboring countries in the CIS, or to
develop its own successful approaches.

At the third point, bibliometric analysis of this work has shown that the topic of “human capital in
metallurgy” is poorly represented not only in developed countries, but also in developing countries. Such a
small number of publications can give a suggestion, that this topic is very poorly covered in scientific
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papers, and there is no need to talk about detailed consideration at all. There are only several publications
among the works, indexed in the Scopus database from such leading metallurgical powers of the world as
China, India and Russia. There was none of such publications for theme about Kazakhstani metallurgical
industry.

For the fourth point, despite such conditions, bibliometric analysis has shown that presented
publications have semantic interrelations, affecting the most priority substantive aspects of this topic. This
thesis is confirmed by presence of thematic clusters in the main part of the research. The presence of such
clustering and the interrelationships of each cluster with others, indicates the proper level of perception
about human capital in metallurgy as a comprehensive concept.

Prospects and significance of such a bibliometric analysis opens up in further research on the subject
of human capital in metallurgy. It would be shown in the following aspects:

1) This analysis gives for researchers a real idea about the level of knowledge and consideration for
the topic of human capital in the metallurgical industry;

2) It identifies trends and specific clusters, focusing the researcher's attention on 4 main areas about
the problem of this aspect (shown in clusters’ names);

3) It reflects all possible aspects of these clusters, allowing for researchers to understand which of them
have been researched at least once, and which have not been considered in general;

4) The temporal (retrospective map) gives a clear idea about the trends of researches in human capital
for the metallurgical industry of the modern period (todays). Based on its data, it can be concluded that the
latest research on this topic is provided in the context of knowledge economy’s influence and the innovation
process to the results and commercialization of metallurgical activities.

For example, this bibliometric analysis helped us to determine the context of modern research for this
theme, as well as to identify aspects that had not previously been touched by other authors.

Obtaining the problems of the previous paragraph, the economic block of Kazakhstan needs to
maintain control over the processes of developing the human capital within the metallurgical industry at
the main strategic facilities of this type of activity, since these enterprises are the flagships of changing
approaches in the management of this industry, also including its workforce.

Large metallurgical corporations around the world (both in developed and developing countries) do
not consider the development of human capital as a priority of their business processes, mercilessly
reducing the number of production and administrative personnel and using this policy as a cost optimization
tool.

It is not profitable to describe the problems of human capital for science, whose research on this topic
in the West is funded by the same metallurgical companies, as for developed countries and for countries
where developed countries transfer their production powers. Money saving on human labor and on
accompanying social support is one of the main foundations for optimizing the costs of modern
metallurgical industry.

However, today’s practice shows, in the knowledge economy, human is main engine of innovation,
and therefore of economic progress. This applies to absolutely all types of technological industries,
including metallurgy. Therefore, the usage of comprador approaches to the management of human capital
of enterprises, what is acceptable for this sphere at this stage of industrial development, will become a
negative rather than a positive factor in optimizing the costs of metallurgical enterprises soon.

The scientific environment and manufacturing corporations should prepared for these changes and
they should start their preparing right now, so as not to lose such a fundamental industry in the national
economy. Which one (moreover, in Kazakhstan) is the main industry area with deep processing of raw
materials into a final product, which allows not only to sell raw materials to the foreign market as typical
“resource appendage country”, but independently process and produce it into a commaodity with high added
value.
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MMoaeroii C.B., I'eaibmanoBa 3.C., I'etamBusiu H.H.

METAJLITYPTUA KEIHEHTHAET'T ATAMUA KAITUTAJIABI JAMBITY: TAKBIPBIIITBIK
BACBUIBIMJAPABI BUBJIMOMETPUAJIBIK TAJTJAY

Anjgarna

Makanaga oChbl TaKbIPBII OOMBIHINA JKapHUsJIAHBIMIAP apachbHIAFrbl OAIaHBICTAPABI TaNAay HOTHUKECIHIC
aNpIHFaH «MeTatyprus eHepKaciOiHIeri afaM KalmuTalbDy TaKbIPBINTHIK FBUIBIMU OarbIThl OOWBIHINA JKYPTi3iireH
OMOJIMOMETPUSJIBIK TaJIay MaTepUANIAPbIHBIH HHTEPIPETAIMICH OepiireH. YCBIHBUIFAH 3EPTTEY/IiH MaKCaThl
OMOIMOMETPHSUTBIK  OaliyaHpICTap OICIMEH MOJCIBICHTCH TaJIaHATBIH MaKajalapAblH TYHIHAI Cce3lepiHiH
KapTachlHA CYHEHE OTBIPHIN, «MeTamTyprusgarsl aJaMH KaluTaDy TaKbIPHIOBIHA 3ePTTEy CajlachblHIA >Ka3bUIFaH
FBUIBIMH €HOCKTEpIIiH >KapHsilaHy TCHICHIUSUIAPHIH CHUIIATTAYy JKOHE 3epTTey Oobim TaObutaabl. by 3eprrey ochl
cajlara MaMaHJaHFaH aBTOPJIAPABIH Ka3ipri SKOHOMHKAIBIK OWFa KaThICTBI EHOCKTEPIiH TalAay asChIHIA JKYPTi3iii.
OmapIslH 3epTTEY CHIIATBHI, COHAAN-aK OCBHl TaKBIPBHINTHIK CallaiaFbl 3ePTTEITCH TCHICHIMSUIAD KapacThIPBUIAEL.
3eprTeymiH KOWBUIFAH MakcaTblHAa JKETy JKOHE OHBIH HOTIJKEJIEPiH Tangaydpl cumarray yima VOSviewer
OarnapiamacheiHia OMOIMOMETPHSIIBIK Tayujay ofici, OHBIH ImIHAe ofeOu OaiaHbICTapAbl JKENUTK Tajjaay
KoNgaHbUIapl. byman Oacka »kaHama OficTep PETIHIAC KeJeciiep YCHIHBUIABL CTATHCTUKAIBIK KOPCETKIIITEp.i
CaJIBICTBIPY, capanTaMaiblK Oaraiay, JKIKTEY JKOHC THIOJOTHSA. Byl JKYMBICTBIH OUOIHOMETPHUSIIBIK TajIayhl
JTAMBIFaH JKOHE aMYIIbI €JIEPAeTi FhUIBIMA KOFAMIACTHIKTHIH METALUIypPIUs OHEPKICIOIHICT1 afaM KalUuTaJbIHbIH
JTAMYBIH 3epPTTEYTe 6TC TOMEH KbI3bIFYIIBUIBIK TAHBITTHL. MaKaasa COHFbI 50 )KbUTAAFb! 9JIEMHIH OPTYPIIi €IepiHIeri
SKOHOMHUKAIIBIK KBI3METTIH OCHI CaJTaChIHBIH JaMy CpeKIIeNTiKTepiHe CYHeHe OTHIPHII, Oyi KYOBUIBICTHIH cebemnTepi
erKeH-Ter keI CHIIaTTaIFaH.

ITonesoii C.B., I'eabmanoBa 3.C., I'enamsuian H.H.

PA3BUTHUE YEJIOBEYECKOI'O KAITUTAJIA B METAJITYPTHYECKOM KOMILJIEKCE:
BUBJIMOMETPUYECKHNU AHAJIN3 TEMATUYECKHUX ITY BJINKALTUA

AHHOTAIUSA

B cratee mpencTaBieHa MHTEpIpETalMsd MaTepUalOB IPOBEIEHHOTO OMOIMOMETPUYECKOTO aHalu3a IIo
TEeMaTUYECKOMY HAYYHOMY HAMpaBICHHUIO «YEIOBEYECKUI KaUTal B METAJUTYpPTHYECKOW OTpacim», MOTydeHHAast
MTOCPEICTBOM aHaIM3a B3aMMOCBSI3eH MyOJIMKAIMil 1Mo JaHHOW TemaTuke. Llenb mpeacTaBieHHOTO WMcCIeTOBaHUS
3aKIIFOYAeTCs B ONHMCAHUHM M PACCMOTPEHHHU ITyONHKAIMOHHBIX TPEHIOB HAYYHBIX TPYIOB, HAIIMCAHHBIX B paMKaxX
HCCIIeI0BATENIbCKOTO MOJIS IO TeMe «YHenoBeueckuil KanuTaia B METAJULYPrun», HA OCHOBAHUU KapThl KJIIOYEBBIX CIIOB
AHATU3UPYEMBIX CTATEH, CMOJCIUPOBAHHON METOJIOM OMOIMOMETPUYECKHUX B3anMMOCBs3el. [laHHOE MCCIeI0BaHHE
MIPOBOJMIIOCH B paMKax aHajiu3a TPYAOB CHELHATU3UPYIOLIMXCS HA JaHHOM HallpaBIC€HUH aBTOPOB, aKTYaJIbHbBIX JUIS
COBPEMEHHOM 3KOHOMHUYECKON MBICITH. PaccMaTpuBaeTcst XapakTep X UCCIEOBAHNM, a TAK)KE H3y4aeMbIX TPEHOB
JAHHOTO TEMAaTHYEeCKOTO HampaBieHuA. [ peanm3anun MOCTaBICHHOHN IETH WCCIICAOBAHMS W ONMCAHUS aHAIM3a
€r0 Pe3yJIbTaTOB, UCIIOJIB30BAJICA METO/] ONOIMOMETPUYECKOTO aHanu3a B mporpamme VOSViewer, BKITIOYArOmui B
ce0s1 ceTeBOM aHalW3 JUTEepaTypHBIX B3aWMOCBsi3ed. [loMMMO Hero, B KadecTBE KOCBEHHBIX METOHOB OBLIH
TIpeCTaBIeHBl CIEAYIONNE: CpaBHEHNE CTAaTUCTHUYECKHUX TOKa3aTeliel, dKCIEepPTHBIE OLEHKH, KiaccHuHKaius u
TATIONIOTHS. bubaroMeTpruecknil aHaIu3 TaHHOW paboOThl MPOWLIIOCTPUPOBANI BeChbMa HU3KHH HMHTEPEC HAYYHOTO
coo0IIecTBa KaK pPa3BHUTHIX, TaK M PAa3BUBAIOIIUXCS CTPaH K H3YYCHHUIO Pa3BUTHs YEIOBEYCCKOTO KalWTaia B
METaJUTyprudeckor oTpaciu. B craThe ObUTH 1OIpOOHO ONMCAHBI IPUYHHBI JAHHOTO SIBIICHUSI, HCXOS U3 CrieIu(pUKH
Pa3BUTHA JaHHOW OTPACIIU XO35ICTBOBAHUSA B Pa3IMUHBIX CTpaHaX MHpa, 3a Mepuoj nociaeanux 50 ner.
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