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Purpose. To identify the conceptual structure of research in the mining field, determine its main
thematic domains and subdomains, and establish their relationship with the Sustainable Development
Goals on the basis of bibliometric analysis.

Methods. Bibliometric analysis was used to investigate the publication dynamics, subject struc-
ture, geographical distribution, and thematic organization of publications in the mining field. The
information base was formed using Scopus data and the TITLE-ABS-KEY query for the period 2000—
2025. To reveal the field's conceptual structure, index keyword co-occurrence analysis was applied
in VOSviewer, with a minimum co-occurrence threshold of 10 documents. Semantically similar terms
and keywords with different spelling variants were unified. The resulting network relationships were
used to identify thematic clusters, generalize them into macrodomains and subdomains, and further
compare them with the Sustainable Development Goals.

Findings. The keyword co-occurrence analysis showed that the studied scientific field has a
clearly defined multicomponent, interdisciplinary structure. Within it, three macrodomains were
identified: the engineering core of mining, energy and digital transformation, and mineral processing
and sustainable development. Within these macrodomains, ten subdomains were distinguished. The
obtained results demonstrated that contemporary research in the mining field extends beyond tradi-
tional engineering issues and forms a broader scientific space that integrates technological, energy-
related, environmental, digital, and managerial directions. The strongest relationship was also estab-
lished between the field under study and the Sustainable Development Goals.

The originality. An integrated approach to interpreting research in the mining field is proposed,
combining analysis of publication dynamics, keyword co-occurrence mapping, structuring into mac-
rodomains and subdomains, and interpreting the results through the lens of the Sustainable Develop-
ment Goals.

Practical implementations. The results obtained can be used to define scientific priorities, plan
interdisciplinary research, position mining science within the context of contemporary sustainable
development challenges, and substantiate development strategies for research and educational insti-
tutions.

Keywords: mining field, bibliometric analysis, VOSviewer, Sustainable Development Goals, sus-
tainable development, science mapping.
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Introduction. Mining remains one of the fundamental sectors supporting indus-
trial development, energy supply, infrastructure construction, and technological pro-
gress worldwide [ 1-3]. Mineral resources are indispensable for metallurgy, power gen-
eration, transport systems, manufacturing, and the production of advanced materials
[5, 6]. At the same time, mining is no longer viewed solely as a raw-material extraction
activity. Modern mining systems are increasingly assessed in terms of environmental
impact, technological modernization, energy efficiency, digital Al transformation, and
sustainability-oriented governance [7—15].

Among bibliometric approaches, keyword co-occurrence analysis is particularly ef-
fective for identifying conceptual patterns and thematic clusters within large publication
datasets [16]. By examining the frequency with which specific terms co-occur, this
method enables the reconstruction of the semantic structure of a scientific domain, the
identification of its central research directions, and the visualization of relationships be-
tween established and emerging topics [17]. Tools such as VOSviewer are widely used
for this purpose because they enable network construction, clustering, and graphical in-
terpretation of datasets [ 18]. In mining-related research, this approach is particularly val-
uable because the field is inherently multidimensional and increasingly interconnected
with environmental, digital, and energy-oriented domains [16, 19].

A further important dimension of contemporary mining research is its connection
with the Sustainable Development Goals (SDGs) [20-23]. Mining activities are directly
or indirectly linked with industrial development, employment, infrastructure, resource
efficiency, energy systems, environmental protection, water management, climate ac-
tion and ESG strategy [24, 25]. However, the contribution of mining-related science to
the SDGs 1s complex and often contradictory, since the same field may simultaneously
support industrial growth and generate environmental risks [26]. For this reason, it is
important not only to describe mining-related research thematically, but also to assess
how its major domains correspond to broader sustainability objectives [27].

Despite the large volume of publications in the mining field, the available litera-
ture still lacks sufficiently integrated studies that combine publication dynamics, the-
matic clustering, and SDG-oriented interpretation within a single analytical framework
[20, 28]. Existing reviews often focus on narrow topics, individual technologies, single
commodities, or specific environmental issues, whereas the broader conceptual struc-
ture of mining-related research remains less clearly systematized [29-31]. In particular,
there is a need to identify how traditional mining engineering topics interact with newer
directions related to digitalization, artificial intelligence, energy transformation, mate-
rials science, and ecological sustainability [32, 33].

This need is especially relevant in the context of strategic academic and institutional
planning. A clear understanding of the thematic architecture of mining-related research,
as well as of the publication landscape and ranking position of mining and mineral pro-
cessing journals, can support the modernization of educational programmes, prioritization
of interdisciplinary projects, development of research strategies, and stronger alignment
of mining science with contemporary societal challenges [10, 34—36]. From this perspec-
tive, bibliometric mapping is not only a descriptive tool, but also a means of revealing the
structural logic of a field and its future development trajectories [37].
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Therefore, this study aims to provide an integrated bibliometric interpretation of
mining-related research by combining publication dynamics, subject-area analysis,
keyword co-occurrence mapping, and SDG-oriented thematic assessment. The study
seeks to reveal how the field has evolved conceptually, which thematic domains cur-
rently shape its structure, and how these domains can be understood within the broader
framework of sustainable development.

Methods. Data source and search strategy. The bibliometric dataset was re-
trieved from Scopus, a widely used abstract and citation database for scholarly litera-
ture [38]. The search query was constructed to capture the broad field of mining-related
research while excluding the unrelated use of the term “data mining”. The exact query
was: TITLE-ABS-KEY ((mining OR "mineral extraction" OR "mining engineering")
AND NOT "data mining") AND PUBYEAR > 1999 AND PUBYEAR < 2026 AND
(EXCLUDE (AFFILCOUNTRY, '"russian federation") OR EXCLUDE (AF-
FILCOUNTRY, "belarus")).

The study period covered 2000-2025. However, because 2025 was still incom-
plete at the time of data retrieval, the corresponding publication counts were treated as
partial and were not directly compared with the full-year values of previous years.

Publications affiliated with the russian federation and belarus were excluded de-
liberately. In view of the ongoing military aggression against Ukraine, records associ-
ated with these countries were removed from the analytical corpus as part of the study
design [39, 40].

Bibliometric indicators. The final dataset contained a set of documents. The first
stage of analysis consisted of descriptive bibliometric assessment, including:

— annual publication output;

— distribution of documents across subject areas;

— contribution of countries and territories.

These indicators were used to characterize the scale, dynamics, disciplinary com-
position, and geographical distribution of mining-related research.

Keyword co-occurrence analysis. The conceptual structure of the field was ana-
lysed using keyword co-occurrence mapping in VOSviewer [41]. The analysis was
based on index keywords. A minimum occurrence threshold of 10 documents was ap-
plied in order to focus on sufficiently recurrent terms and avoid excessive fragmenta-
tion of the network.

A thesaurus-based unification procedure was used to merge semantically similar
keywords and terms with different spellings or closely related formulations. No sepa-
rate formal keyword-cleaning protocol beyond this thematic and semantic unification
was applied.

The VOSviewer settings were retained at their default configuration. Accord-
ingly, the network construction and visualization relied on the software’s standard nor-
malization and counting procedures. Because the exact number of keywords retained
in the final network may vary depending on export and post-processing settings, the
interpretation in this study focused on the conceptual organization of the map rather
than on reporting a fixed terminal keyword count.
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The co-occurrence map was interpreted in two stages. First, local clusters of se-
mantically connected keywords were identified visually and analytically. Second, these
clusters were grouped into broader conceptual units, referred to in this study as macro-
domains. On this basis, the field of mining-related research was structured into three
macrodomains and ten thematic subdomains.

SDG alignment. After the thematic structure had been identified, the macrodo-
mains and subdomains were linked to the Sustainable Development Goals. This stage
was based on expert interpretation of thematic correspondence between the content of
each domain and the aims of particular SDGs. The mapping was therefore analytical
and conceptual rather than automated.

Results. Publication dynamics. The bibliometric analysis identified 324,433 doc-
uments published during 2000-2025 (fig. 1). The annual dynamics show a strong,
nearly continuous increase in mining-related research output over the study period. In
the early 2000s, publication activity was relatively moderate, with approximately 2—
4 thousand documents per year. However, the number of publications increased stead-
ily over time and accelerated markedly after 2018.

324.433 document results Select year range to analyze: 2000 to 2025
’

Year Documents 4+ Documents by year

30k
2025 27121

25k
2024 27152

20k
2023 24064

2022 22884 L3k

Documents

2001 21715 10k
2020 19830 sk

2019 17857
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026

2018 14809 Year

2017 13479

Fig 1. Publication dynamics of mining-related research in Scopus, 2000-2025

A first notable rise occurred in 2008—-2009, when annual output increased from
about 9 thousand to nearly 13 thousand documents, followed by a temporary decline
in 2010. After a relatively stable period in the early 2010s, publication activity resumed
rapid growth. From 14,809 documents in 2018, the annual output rose to 27,121 in
2025. The highest values were recorded in 2024 (27,152 documents), indicating that
the field has reached a historically high level of scientific production.

Overall, the publication trajectory confirms that mining-related research has ex-
panded substantially over the last twenty-five years. This trend reflects the sustained
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relevance of mining science and its increasing integration with adjacent domains such
as digital technologies, environmental studies, and energy systems.

Subject-area structure. The subject-area distribution confirms the broad interdis-
ciplinary character of mining-related research. The largest share of publications be-
longs to Engineering (15.5%), followed by Earth and Planetary Sciences (14.0%),
Computer Science (12.3%), and Environmental Science (10.5%). Together, these four
subject areas form the principal disciplinary core of the field (fig. 2).
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Fig. 2. Subject-area distribution of mining-related publications
indexed in Scopus for the period 2000-2025

Social Sciences... (5.7%] Environmental S... (10.5%)

The next positions are occupied by Social Sciences (5.7%), Materials Science
(5.0%), and Energy (4.8%). Smaller but still visible contributions come from Mathe-
matics (4.0%), Agricultural and Biological Sciences (3.8%), and Physics and Astron-
omy (3.4%), while Other subject areas account for 20.9% of the total output.

This structure indicates that mining-related research is no longer confined to tra-
ditional extraction, geology, and mine design. A substantial proportion of publications
is now linked to computational methods, environmental impact assessment, sustaina-
bility issues, and cross-disciplinary analytical approaches. In particular, the high share
of Computer Science highlights the growing importance of modelling, simulation, data
analysis, and artificial intelligence in the mining domain. At the same time, the signif-
icant presence of Environmental Science confirms the increasing role of ecological
monitoring, resource efficiency, and sustainability-oriented research.

Country distribution. The geographical distribution of publications shows a strong
concentration of mining-related research in several leading countries. China is the dominant
contributor by a very large margin, followed by the United States. A second tier includes
India, Australia, Canada, the United Kingdom, and Germany. Other countries with substan-
tial output include Brazil, Poland, Spain, France, Japan, Italy, and South Africa (fig. 3).
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Fig 3. Geographical distribution of mining-related publications by country or territory
based on Scopus data for 2000-2025

The visualization also includes a notable category labelled “Undefined”, which
indicates records for which country attribution was not clearly assigned in the analyti-
cal output. Even with this category present, the overall pattern remains clear: global
mining-related knowledge production is concentrated primarily in large, industrial,
technological, and resource-oriented research systems.

The leading role of China and the United States reflects their scale of scientific
infrastructure, industrial capacity, and strategic interest in mineral resources, energy,
and technological development. The strong positions of countries such as Australia,
Canada, Poland, and South Africa are also consistent with their established mining
sectors and long-standing research specialization in mineral extraction and related tech-
nologies. More broadly, the geographical pattern demonstrates that mining-related re-
search is global in scope, but uneven in intensity, with output concentrated in countries
where mining remains economically and strategically significant.

The visualization also includes a notable category labelled “Undefined”, which
indicates records for which country attribution was not clearly assigned in the analyti-
cal output. Even with this category present, the overall pattern remains clear: the global
production of mining-related knowledge is concentrated primarily in large industrial,
technological, and resource-oriented research systems.

The leading roles of China and the United States reflect their scale of scientific
infrastructure, industrial capacity, and strategic interests in mineral resources, energy,
and technological development. The strong positions of countries such as Australia,
Canada, Poland, and South Africa are also consistent with their established mining
sectors and long-standing research specialization in mineral extraction and related tech-
nologies. More broadly, the geographical pattern demonstrates that mining-related re-
search is global in scope, but uneven in intensity, with output concentrated in countries
where mining remains economically and strategically significant.

123



G16 — Mining and Oil and Gas Technologies

Keyword co-occurrence structure (three macrodomains). The keyword co-occur-
rence network revealed a complex but interpretable conceptual architecture that can be
grouped into three major macrodomains (fig. 4):

— Engineering Core of Mining;

— Energy and Digital Transformation;

— Mineral Processing and Sustainability.
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Fig 4. Keyword co-occurrence map of mining-related research showing the three
major macrodomains

These macrodomains reflect both the historical foundations of mining science and
its contemporary expansion into adjacent knowledge systems.

Engineering Core of Mining. The first macrodomain represents the traditional en-
gineering nucleus of the field. It includes four subdomains: mining of mineral deposits;
geomechanics; mining machinery; and industrial safety (fig. 5).

The mining-oriented cluster is centred on terms such as mining, coal mine, coal
deposits, coal seam, coal industry, and related production-oriented concepts. This sub-
domain reflects the classical operational basis of mining science, including resource
development, mine organization, and deposit-related studies.

The geomechanics subdomain is characterized by terms such as rock mechanics,
rocks, rockburst, blasting, roofs, mine roof control, stress analysis, strain energy, com-
pressive strength, and acoustic emission. These keywords indicate a strong focus on
rock mass behaviour, failure mechanisms, deformation processes, and mine stability.
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Fig 5. Keyword co-occurrence submaps of the Engineering Core of Mining

The mining machinery subdomain is smaller but conceptually distinct, with terms
connected to machinery, mining machinery, construction equipment, hydraulic mining,
and performance-related characteristics. This cluster reflects the technological and
equipment-oriented component of mining engineering.

The industrial safety subdomain includes terms such as disaster prevention, mines
safety, hazards, risk assessment, failure analysis, and acoustic emission. It highlights
the persistent importance of occupational and technological safety in mining systems,
including monitoring and prevention of hazardous conditions.

Taken together, this macrodomain represents the historically established engi-
neering framework of the field and remains strongly linked to physical production en-
vironments, rock behaviour, and operational safety.

Engineering Core of Mining. The second macrodomain demonstrates the expansion
of mining-related research into energy systems, computational approaches, modelling,
and governance. It includes three subdomains: thermochemical processes and energy;
computer science, modelling and Al; economics, management and regulation (fig. 6).

The thermochemical and energy subdomain is organized around terms such as energy
utilization, renewable energy, energy efficiency, carbon, carbon dioxide, methane, hydrogen,
coal combustion, energy policy, and fossil fuel power plants. These terms indicate that min-
ing-related research increasingly addresses the energetic dimension of mineral resources, in-
cluding efficiency, emissions, energy conversion, and energy transition challenges.
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Fig 6. Keyword co-occurrence submaps of Energy and Digital Transformation

The computer science, modelling and Al subdomain includes terms such as arti-
ficial intelligence, machine learning, deep learning, algorithm, forecasting, simula-
tion, numerical model, computer simulation, optimization, and prediction. This subdo-
main reflects the growing use of intelligent methods and computational tools for pro-
cess modelling, risk estimation, forecasting, and decision support in mining-related
contexts.

The economics, management and regulation subdomain includes keywords such
as decision-making, cost-benefit analysis, economic analysis, investments, perfor-
mance assessment, quality control, life cycle analysis, procedures, and mining laws
and regulations. This cluster demonstrates that the contemporary mining knowledge
system also includes managerial, institutional, and policy dimensions.

This macrodomain is particularly important because it shows that mining research
1s undergoing a transition from a purely production-oriented framework toward inte-
grated energy, digital, and governance-related approaches.

Mineral Processing and Sustainability. The third macrodomain combines techno-
logical processing, environmental assessment, and materials-related studies. It consists
of three subdomains: mineral processing and beneficiation; ecology and sustainability;
materials science (fig. 7).
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Fig 7. Keyword co-occurrence submaps of Mineral Processing and Sustainability

The mineral processing subdomain contains terms such as adsorption, leaching,
recycling, tailings, mine tailings, mine waste, recovery, rare earths, ores, particle size,
and mineralogy. This cluster shows a strong focus on processing technologies, resource
recovery, secondary raw materials, and waste-related valorization.

The ecology and sustainability subdomain is characterized by environmental im-
pact, water pollution, wastewater treatment, acid mine drainage, air pollution, carbon
emissions, climate change, circular economy, and environmental protection.

This cluster clearly represents the sustainability turn in mining-related research
and links extractive industries with broader ecological concerns.

The materials science subdomain includes terms associated with scanning elec-
tron microscopy, Fourier transform infrared spectroscopy, chemical analysis, chemi-
cal composition, and other material characterization methods. Although smaller in size,
this subdomain contributes analytical depth by connecting mining-related materials
with laboratory characterization and composition-based assessment.

Overall, the third macrodomain demonstrates that mining-related research in-
creasingly addresses not only extraction and processing efficiency, but also environ-
mental externalities, waste reuse, and material-level understanding.

SDG alignment of the identified domains. The identified macrodomains and sub-
domains were further interpreted in relation to the Sustainable Development Goals

(fig. 8).
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Within the Engineering Core of Mining, extraction of mineral resources was
linked primarily to SDGs 8, 9, 12, and 15, reflecting economic productivity, industrial
development, responsible resource use, and land-related implications. Geomechanics
was associated with SDGs 9, 11, and 15 through its relevance to resilient infrastructure,
safety of underground space, and geosphere-related impacts. Mining machinery corre-
sponded mainly to SDGs 8, 9, and 12, while industrial safety was linked to SDGs 3, 8,
and 9 due to its relation to worker well-being, productive employment, and safe indus-
trial systems.

Within Energy and Digital Transformation, thermochemical processes and energy
were aligned with SDGs 7, 9, 12, and 13. Computer science, modelling and Al were
associated with SDGs 4, 9, 12, and 13, since digital competencies, innovation, effi-
ciency, and climate-related optimization are all relevant. Economics, management and
regulation were linked to SDGs 8, 12, 16, and 17, reflecting institutional effectiveness,
governance, responsible production, and partnerships.

Within Mineral Processing and Sustainability, mineral processing was connected
mainly with SDGs 9, 12, and 13. Ecology and sustainability corresponded to SDGs 6,
12, 13, and 15, while materials science was linked to SDGs 7, 9, and 12.

The SDG interpretation shows that mining-related research is not confined to in-
dustrial development alone. Instead, it contributes to a broader sustainability agenda
spanning clean water, energy, innovation, responsible production, climate action, and
terrestrial ecosystems.

Discussion. The results indicate that mining-related research has undergone sub-
stantial expansion and conceptual transformation during the period under study. The
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strong rise in annual publication output suggests that the field remains strategically
important and continues to respond to global industrial, environmental, and technolog-
ical challenges. The particularly strong growth after 2018 may be interpreted as a sign
of intensifying interest in the role of mining within the energy transition, digital indus-
try, and sustainability discourse.

The subject-area distribution confirms that mining-related research is inherently
interdisciplinary. While Engineering and Earth and Planetary Sciences remain central,
the strong presence of Environmental Science, Computer Science, and Energy indi-
cates that hybrid research agendas increasingly shape the field. This is consistent with
the current need to address resource extraction not only as a technical activity but also
as a system that involves ecological constraints, computational control, and energy op-
timization.

The co-occurrence structure of the keyword provides the clearest evidence of this
transformation. The identified macrodomains show that the field now operates simul-
taneously at three levels. First, it preserves its classical engineering core, including
resource extraction, geomechanics, machinery, and safety. Second, it expands toward
energy systems, modelling, Al, and governance. Third, it deepens its engagement with
mineral processing, waste valorization, environmental assessment, and material char-
acterization.

This three-part structure has strategic meaning. The Engineering Core of Mining
reflects the sector’s enduring traditional foundation. Without stable underground struc-
tures, safe operations, reliable equipment, and effective extraction systems, mining
cannot function. However, the Energy and Digital Transformation macrodomain indi-
cates that the field is no longer limited to mechanical and geological concerns. Instead,
mining increasingly depends on numerical forecasting, intelligent control systems,
techno-economic decision-making, and energy-efficiency considerations. Likewise,
the Mineral Processing and Sustainability macrodomain indicates that research priori-
ties are moving downstream and outward, incorporating waste management, environ-
mental risk reduction, circularity, and material utilization.

An important implication of these results is that mining science should not be
interpreted solely as an extractive discipline. The present mapping suggests that it is
better understood as an integrated research ecosystem linking subsurface engineering,
industrial technology, energy systems, digital methods, ecological management, and
sustainability-oriented innovation. This broader understanding has practical value for
universities, research institutions, funding bodies, and policy planners.

The SDG mapping further strengthens this interpretation. The strongest thematic
links were observed for SDGs 6, 7, 8, 9, 12, 13, and 15. These goals align well with
the field's actual structure: water and environmental protection, energy efficiency, in-
dustrial innovation, responsible production, climate-oriented solutions, and land-re-
lated impacts. The presence of SDGs 3, 4, 11, 16, and 17 in selected subdomains also
shows that mining-related research intersects with health, education, urban resilience,
governance, and partnerships. Thus, the field contributes not only to industrial capacity
but also to broader societal transformation.

At the same time, several limitations should be acknowledged. First, the analysis
was based on a single database, which may affect coverage. Second, the use of index
keywords may shape the network differently than author keywords or full-text terms.
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Third, thesaurus-based unification, while necessary, introduces an element of expert
interpretation. Fourth, the SDG mapping was conceptual rather than algorithmic. De-
spite these limitations, the dataset is large enough and the thematic patterns are suffi-
ciently strong to support robust conclusions about the conceptual structure of mining-
related research.

Conclusions. This study mapped the thematic structure of mining-related re-
search using bibliometric indicators and keyword co-occurrence analysis based on Sco-
pus data for 2000—2026. The results lead to several main conclusions.

1) Mining-related research demonstrates strong long-term growth in publication
activity, with the highest full-year output recorded in 2025. This confirms the field's
continuing and expanding scientific relevance.

2) The disciplinary composition of the field is markedly interdisciplinary. Engi-
neering, Earth and Planetary Sciences, and Environmental Science form the core sub-
ject areas, while Computer Science, Energy, Materials Science, and Social Sciences
contribute important adjacent perspectives.

3) An obtained conceptual structure of the field can be interpreted through three
macrodomains: Engineering Core of Mining, Energy and Digital Transformation, and
Mineral Processing and Sustainability. Together, these macrodomains encompass ten
thematic subdomains that reflect both the traditional foundations and the modern trans-
formation of mining-related research.

4) The identified domains show that mining science is evolving from a narrowly
extraction-centred field toward an integrated knowledge system that includes energy
transition, digital modelling, artificial intelligence, environmental management, circu-
lar economy logic, and materials-oriented analysis.

5) The SDG-oriented interpretation demonstrates that mining-related research is
especially relevant to SDGs 6, 7, 8,9, 12, 13, and 15, while also connecting to selected
governance, education, and institutional goals. This confirms the strategic importance
of mining science within the broader agenda of sustainable development.

The proposed framework may be used in future studies to design research strate-
gies, prioritize themes, modernize curricula, and position mining-related science within
national and international sustainability agendas.
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AHOTANIA
Meta. BusiBUTH KOHIIENITyaJIbHY CTPYKTYPY JAOCTIKEHb y TIpHUYIN Taimy3i, 11IeHTU(iKyBaTH OCHO-
BHI TeMaTU4HI JOMEHH Ta MiJJIOMEHHU i YCTAHOBUTH iXHiH 3B 30K 13 LisiMu cTamoro po3BUTKY Ha
OCHOBI 010J1IOMETPUYHOTO aHATI3Y.

Metoauka. Y poboTi BUKOPUCTAHO 0101I0METPUYHUI aHAN3 I AOCIIDKECHHS JUHAMIKH, IPEAMET-
HOI CTPYKTYpH, TeorpadiqHoro po3noaily Ta TEMaTUYHOTO CIIPSMYBAaHHS MyOJiKalliid y ripHUYii ra-
ny3i. [ndopmartiitny 6a3y copmoBaHO 3a JaHUMH Scopus i3 BUKOPHUCTAHHSM ITOITYKOBOTO 3aIUTY
TITLE-ABS-KEY 3a 2000-2025 pp. st BUsiBIIeHHSI KOHIIENTYaIbHOI CTPYKTYPH 3aCTOCOBAHO aHAJII3
CMIB3YCTPIYAIILHOCTI 1HAEKCOBAaHMX KIOUOBUX cliB y VOSviewer 3 MiHIMaIbHUM IOPOrOM BXO-
mxeHHs 10 mokymeHTiB. CeMaHTHYHO OMM3bKI TEPMIHU Ta KJIFOUYOBI CJIOBA 3 BapiaHTaMHU HAIllMCAHHSA
Oynu ynidikoBaHi. MepekeBi 3B 3KH BUKOPHCTAHO JUIS BUIUIEHHS TEeMaTHUYHUX KIAcTepiB, iX y3a-
raJbHEHHS Y MaKpOJOMEHH Ta MiIOMEHH, a TAKOXK JJIsl OJANIBIIOTO 3icTaBieHHs 3 Llinsamu cramoro
PO3BUTKY.

PesyabTaTi. Y pe3yibTari aHami3y CIHIB3yCTPIYaIbHOCTI KIFOYOBHUX CIIiB BCTAHOBJICHO, IO JOCIHI-
JDKyBaHE HayKOBE IOJIE MA€ BHPAKCHY 0AraTOKOMIIOHEHTHY Ta MUKIUCIHILUTIHAPHY CTPYKTYpy. Y
HOro Mexax BUOKPEMJICHO TPU MAKpPOJIOMEHH: IH)KEHEPHE SAPO TIPHUYOI CIPaBH, CHEPIeTUUHY Ta
uudpoBy TpaHchopMaIliio, a TAKOK MepepoOKy MiHEPaTbHOT CHPOBUHU 1 CTAIMN PO3BUTOK. Y Mexax
[IUX MaKpOJOMEHIB iIeHTU(IKOBAHO AecATh MigaoMeHiB. OTpuMaHi pe3yJabTaTH 3aCBiAUMIN, IO CY-
YacHi JOCTIPKEHHS Y TIpHUYIi Tamy31 BUXOAATh 32 MEXK1 TPAAUIIMHOT iIH)KeHEepHOi TpoOieMaTHKH Ta
(bOpMYIOTh MHUPIINKA HAYKOBHH MPOCTIpP, Y IKOMY MOEIHYIOTHCS TEXHOJIOT1YHI, EHEPTeTUYHI, €KOJIO0-
ri4H1, TU(POBI Ta YIPaBIIHChKI HAIPsIMU. TakoK yCTaHOBIEHO HAWOIBII TICHUN 3B’ 130K TOCIIJIKY-
BaHOTO 1OJIs 3 [[UIsiMu cTaIoro po3BUTKY.

HaykoBa HoBU3HA. 3an1poNOHOBAHO IHTETPOBAHMHN MIAX1A O IHTEPIIPETaLlii JOCTIIKEHb Y TIpHUYIN
raiysi, SsKui oeIHy€e aHalli3 MyOJiKaliifHOT TMHAMIKH, KapTyBaHHS CIIB3yCTPIYaJIbHOCTI KJIIFOUOBUX
CIIiB, CTPYKTYpH3allil0 Ha MaKpoJAOMEHM W MiJJIOMEHU Ta opieHToBaHe Ha L{iji cTtanoro po3BUTKY
TPAaKTyBaHHs OTPUMAHUX PE3yJIbTATIB.

IIpakTnuyna 3HaynMicTh. OziepkaHi pe3yabTaTi MOXKYTh OyTH BUKOPHCTaH1 U1 (JOpMYBaHHS Hay-
KOBUX HPIOPUTETIB, MJIAHYBAaHHSI MDKAUCHUILTIHAPHUX JOCIIPKEHb, TO3UII0HYBaHHS TPHUYO] Ha-
YKU B KOHTEKCTI CY4aCHUX BUKJIMKIB CTaJIOTO PO3BUTKY Ta OOTPYHTYBAHHS CTpaTeriid pO3BUTKY Hay-
KOBHX 1 OCBITHIX YCTaHOB.

Knrwwuosi cnosa: cipnuua eanysw, oioniomempuynuti ananiz, VOSviewer. Lini cmanozo po3sumxy,
cmanuti po36Umox, Kapmy6aHHs HaAYKU.
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