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Abstract. The rapid adoption of artificial intelligence (Al) across industrial markets is transforming the
conventional project management (PM) approaches. However, studies on this emerging field remain scattered
across application-focused and industry-specific domains. The purpose of this study is to identify current trends
and gaps within the research of Al adoption in industrial PM landscape by conducting a bibliometric analysis of
the existing studies. To fulfill this purpose, a sample of 95 journal articles, published between 2019 and March
2026, were collected from Scopus database using corresponding keywords and analyzed on VOSviewer software
using its embedded visualization tools and science-mapping technique. The results demonstrate a rapidly
expanding research domain with prevailing number of engineering and technology-focused papers with a focus
on construction industry as an empirical setting, while lacking contributions from theoretical and evidence-
based works on management perspective. This trend reveals the increasing gap between the research in Al
advancements and their adoption in managerial landscape, as well as a lack of empirical research addressing
their practical implementation in industrial PM. The article contributes to the research by consolidating the
scattered knowledge in Al adoption in industrial PM, identifying key research gaps, and highlighting prospects
for future research.

Keywords: artificial intelligence project management, industrial sector, Industry 4.0, bibliometric
analysis, science mapping, VOSviewer.

Main provisions. The conducted bibliometric analysis confirms that the field of Al
adoption in industrial PM is still in the phase of intensive development, featured by
knowledge fragmentation and prevalence of technology-focused research over organizational
outlook. The visualized map of the field highlights six interconnected technological and
socio-technical subject clusters, such as Al-enabled PM, construction-focused applications,
organizational determinants, Industry 4.0 infrastructure, education ecosystems, and
implementation challenges. The findings show an insufficient incorporation of research on
Al-enabled PM into organizational studies, as well as scarcity of works focused on its
adoption constraints. It is concluded that further expansion of the field requires a transition to
empirically grounded methodologies that ensure enhanced effectiveness of Al adoption in
industrial PM environments.
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Introduction. Industrial projects are understood as projects executed with an aim to
develop, construct, modernize, or commission industrial facilities, production systems,
technological products, and related infrastructure [1]. Over the last decade, the accelerated
development of Al technologies has become the main driver of industrial sector’s
digitalization by optimizing its practices of project planning, execution, and control.
Specifically, within the framework of Industry 4.0, Al technologies encompassing machine
learning, predictive analytics, and automation systems are widely implemented in production
activities, assisting engineers and operators in real-time process monitoring, improving
forecasting accuracy, and enhancing operational efficiency [2].

Beyond its technological capabilities, Al is also viewed as a strategic managerial
resource capable of improving organizational performance and competitiveness. Within PM
functions, Al technologies provide support in optimizing resource allocation, risk assessment,
and decision-making processes [3], by automating repetitive activities and providing data-
driven insights [4]. These capabilities contribute to the digitalization of management
processes and may significantly improve delivery timelines, cost control, and organizational
adaptability in rapidly changing industrial markets. Consequently, understanding the
conditions of Al adoption represents not only a technological issue but also an important
economic and managerial challenge for organizations undergoing digital transformation.

The number of studies on adoption of Al technologies has been rapidly increasing
across multiple domains, including engineering, information technology, and, in recent years,
in social sciences, indicating the growing acknowledgement that Al is not just a support tool
but a stimulator of digital transformation and organizational performance growth [5].
Notwithstanding the expansion, the research on Al adoption within PM discipline remains
scattered across various domains. Most of the existing studies are concentrated on Al’s
specific applications, such as budget estimation [6], risk identification [7], or timeline
optimization [8], while offering limited insights on the structure and theoretical development
of the field. This research gap is further widened by scarcity of works describing the
intersections between Al implementation in PM and industrial segments experiencing digital
transition [2, 7, 9]. To address this gap, the study investigates the following research
questions:

RQ1: What thematic areas characterize the existing body of knowledge on Al adoption
in industrial PM?

RQ2: To what extent does the current literature address managerial and organizational
aspects of Al adoption alongside its technological applications?

RQ3: What directions for future research emerge from the current development of the
field?

Answering these questions requires systematic approaches that can consolidate the
existing knowledge, identify trends within the field and prospects for future studies.
Bibliometric analysis is an internationally accepted scientific practice, based on organizing,
visualizing, and analyzing scientific information fragmented across research domains. This
approach allows researchers to identify key research correlations, influential contributions and
collaborations, as well as subject clusters in a given field [10]. A widely adopted bibliometric
technique is science mapping, which focuses on visualizing the intellectual, conceptual, and
social subjects of scientific domains through the analysis of relationships among publications,
authors, citations, and keywords [10]. Such analyses are facilitated by using VOSviewer
software that allows researchers to examine co-occurrence networks, citation maps, and
cluster structures, required to identify main research subjects and their relations [11].
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Therefore, the present study conducts bibliometric literature analysis, based on
internationally recognized methodological approaches [12] with a goal to collect, organize,
and analyze the existing research on Al adoption in industrial PM. Using a sample of
scientific articles published in Scopus database, science-mapping technique, and visualization
functionalities embedded in VOSviewer, the study aims to achieve the following research
objectives:

— to analyze publication trends and growth patterns,

— to construct a thematic map through co-occurrence and citation analyses,

— to identify key research clusters, gaps, and emerging directions.

The scientific novelty of the study lies in providing a comprehensive bibliometric
mapping of the emerging research field of Al adoption in industrial PM, identifying its
thematic composition, managerial knowledge gaps, and future development directions. Unlike
existing literature focused on specific applications of Al technologies, the present study
examines the field on a broader scale and identifies underexplored organizational and
managerial perspectives required for successful Al implementation.

Literature review. The modern literature envisions Al as an optimization catalyst for
coordination, forecasting, and information exchange practices across industrial project
networks consisting of customers, contractors, and solution providers [13]. Some of the
related works in the field associate Al adoption with open innovation and inter-organizational
collaboration. For example, the study by Broekhuizen et al. reveals the stimulating effects of
Al adoption on initiation, coordination, and governance of innovation processes across
organizations through data-driven decision-making and optimized coordination costs [14].
Another empirical analysis of around 400 international organizations by Sahoo et al. confirms
the favorable effects of Al capabilities on open innovation practices that subsequently lead to
enhanced efficiency of organizational performance [15]. In this context, the application of Al
surpasses firm-level adoption and becomes a significant part of industry-level processes of
digital transformation, where value is created via enhanced data integration, real-time
analytics, and adaptive collaborative mechanisms [16]. However, as it increasingly becomes
embedded within industry-wide digital transformation processes, Al adoption becomes
challenging due to organizational and ecosystem-level barriers, such as insufficient data
standardization, shortages of Al-skilled personnel, substantial investment requirements, and
limited coordination among stakeholders [16, 17]. The understanding of these adoption
challenges is supported by established technology adoption frameworks, such as the
Technology Acceptance Model (TAM) and the Unified Theory of Acceptance and Use of
Technology (UTAUT) [18, 19]. TAM proposes that adoption behavior is primarily
determined by perceived usefulness and perceived ease of use of a technology [18]. UTAUT
extends this perspective by incorporating performance expectancy, effort expectancy, social
influence, and facilitating conditions as determinants of technology acceptance [19]. Although
originally developed at the individual level, these theoretical perspectives have been widely
applied to organizational technology adoption studies and provide a useful perspective for
understanding the technological and managerial factors influencing Al adoption within
industrial environments.

In the context of industrial digital transformation, these theories suggest that
successful Al adoption depends not only on the technological capabilities of Al solutions but
also on organizations’ ability to create favorable conditions for their acceptance and
utilization. In project-oriented environments, where execution results are influenced by
collaboration among multiple stakeholders, factors such as social influence, organizational

315




support, and access to relevant resources become especially important affecting adoption
decisions.

Thus, while Al demonstrates significant potential for enhancing the effectiveness of
industrial PM processes, the literature indicates that its successful adoption depends on the
interaction between technological capabilities and organizational conditions. Existing studies
acknowledge the importance of factors such as organizational support, stakeholder influence,
resource availability, and digital transformation initiatives, yet these insights remain
fragmented across technological, managerial, and industry-specific research streams.
Consequently, there is limited understanding of how these dimensions collectively shape Al
adoption within industrial PM environments. This highlights the need for studies that
structure existing knowledge, identify main research themes and gaps, and provide a clearer
understanding of the organizational and managerial context in which Al adoption occurs.

Materials and methods. The present study implements bibliometric research
methods to analyze the conceptual and thematic map of the literature on Al adoption in
industrial PM [12]. The research is based on the analysis of metadata from the retrieved
sample of articles using science-mapping techniques.

“Scopus” journals database was selected as the sole source of bibliometric data due to
its broad multidisciplinary coverage, standardized indexing procedures, and compatibility
with bibliometric software tools, including VOSviewer [20]. Compared with other scientific
databases, Scopus provides extensive representation of engineering, management, and
information systems journals. Nevertheless, the exclusion of publications indexed only in
Web of Science or Google Scholar from the analysis may have resulted in
underrepresentation of contributions from specific research areas. This limitation should be
considered when interpreting the findings and represents an opportunity for future
comparative bibliometric investigations.

The sample’s extraction and analysis were conducted in March 2026. To ensure
compliance of the selected sample with the core subject requirements and exclude irrelevant
content, the search of articles was conducted within the “Article title, Abstract, Keywords”
category. The search strategy was designed to capture publications that simultaneously
address Al technologies, industrial digitalization, and PM context. The search query,
therefore, combined the keywords “artificial intelligence”, “Industry 4.0”, and “project
management” using Boolean operators, as demonstrated in Table 1.

Table 1 — Search query structure used in the bibliometric analysis

Concept Purpose Keywords
Block 1: Al Core Al technologies adopted in PM “Artificial intelligence”
Block 2: Digital industry Digitalization of industrial sectors “Industry 4.0”
Block 3: PM context Affected PM knowledge areas “Project management”

The resulting dataset was subsequently filtered according to predefined inclusion
criteria, that required publications to: (1) explicitly address Al, industrial digitalization, and
PM; (2) be published in the last 10 years; (3) be published in English language; and (4) be
journal articles. Documents were excluded when they represented conference papers,
editorials, book chapters, notes, duplicate records, or studies unrelated to PM context. The
filtering process was conducted sequentially to ensure thematic relevance and methodological
consistency of the final sample. This screening process resulted in a final dataset comprising
95 scientific journal articles. Figure 1 demonstrates the flowchart of articles screening process
in Scopus database.
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Figure 1 — Scopus-based literature screening for the bibliometric analysis

Note: prepared by the authors based on Scopus data

Using the built-in “analyze results” functionality of Scopus, a descriptive assessment
of the vyielded dataset was conducted. The analysis included visual presentations of
publication trends, distributions across timeline and subject areas, as well as rankings of the
most cited publications and leading publishing countries.

The dataset was then exported in CSV file format, including such metadata fields as
citation data, bibliometric information, abstracts and keywords, and references.

The dataset was inserted into VOSviewer software to construct a thematic map, based
on the analysis of authors’ keywords co-occurrences. The thematic mapping allowed to
identify keywords’ co-occurrence patterns, research clusters reflecting main study areas, their
interconnections, and development of new research trends.

Results and discussion. The chronological distribution of the publications illustrated
in Figure 2 indicates the relatively recent appearance and rapid growth of the research on
adoption and implementation of Al in industrial PM domain. According to the graph, all of
the sampled articles have been published in the last decade. This suggests that the research
field is at its start of rapid theoretical expansion, leading to an increasing need for additional
empirical studies.
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Figure 2 — Chronological distribution of publications in the bibliometric dataset (2019 — March 2026)

Note: prepared by the authors based on Scopus data
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The prevailing number of English-language publications corresponds with the
geographical locations of the top publishing countries demonstrated in Figure 3, where a
significant portion of the leading countries are English speaking or operate within English-
centric academic ecosystems. Taken together, these insights emphasize the accelerated
integration of Al integration research with global scientific discourse.
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Figure 3 — Top ten countries by publication output

Note: prepared by the authors based on Scopus data

The publication distribution by subject area reflected in Figure 4 highlights the notable
concentration of scientific studies within Engineering and Computer Science fields,
accounting for 45% of total publications, whereas the share of the “Business, Management,
and Accounting” subject area remains comparatively smaller, accounting for only 12% of the
sample. This disproportion suggests that the current research trend is primarily directed by
technical and system-oriented perspectives, with a lack of exploration of managerial and
organizational outlooks on Al adoption.

The disciplinary imbalance is further expanded by observation of the top cited works
in the area. As shown in Table 2, among the ten most cited studies, only two articles (Ne6 and
Ne10) are published in journals categorized in business management domain, whereas the
remaining nine are published in engineering and industry-oriented journals. This pattern
highlights the lack of management-oriented research representation within the scholarly
structure of the field.
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Figure 4 — Distribution of publications by science area
Note: prepared by the authors based on Scopus data
Table 2 — Top ten most cited articles
Ne Article title Journal Year | Citations
1 | Artificial intelligence in the AEC industry: | Automation in 2020 508
Scientometric analysis and visualization of research | construction
activities
2 | On Predictive Maintenance in Industry 4.0: Overview, | Applied sciences 2022 411
Models, and Challenges
3 | Digitalization and intelligent robotics in value chain of | Waste management 2019 388
circular economy oriented waste management — A
review
4 | Utilizing Industry 4.0 on the Construction Site: | IEEE transactions and 2021 261
Challenges and Opportunities industrial informatics
5 | Natural language processing for smart construction: | Automation in 2022 211
Current status and future directions construction
6 | Artificial intelligence in supply chain and operations | International journal of | 2024 151
management: a multiple case study research production research
7 | A Modern Approach towards an Industry 4.0 Model: | Journal of sensors 2022 135
From Driving Technologies to Management
8 | Current status and future trends in the operation and | Energies 2021 106
maintenance of offshore wind turbines: A review
9 | An Internet of Things-enabled decision support system | Software practice and 2022 90
for circular economy business model experience
10 | Developing a smart port architecture and essential | Maritime Economics 2022 89
elements in the era of Industry 4.0 and Logistics

The detailed analysis of Table 2 also reveals that a significant part of the top cited
studies consists of review articles, containing the existing knowledge on industry-specific
applications of Al technologies. While review papers are critical in strengthening a domain
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knowledge base, their dominance also highlights a shortage of empirical and theory-based
examinations. This observation reveals a significant gap, represented by a lack of theoretical
studies addressing the implementation and influences of Al adoption within industrial PM.

Figure 5 depicts the bibliometric map of the sample dataset constructed on
VOSviewer. The analysis of keyword co-occurrences uncovers fairly centralized structure of
the research field divided into six interdependent subject clusters covering technological,
organizational, and application-oriented research directions.

The network topology highlights three highly interconnected nodes, specifically
“construction 4.0”, “Industry 4.0”, and “digital transformation”, acting as conceptual links
between the scattered clusters. This observation suggests that research on Al adoption within
industrial PM is not addressed as an isolated technology-oriented field, but as an essential part
of industrial digitalization processes, especially those related to Industry 4.0 solutions
implemented in construction industry.
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Figure 5 — Bibliometric map of publications in the field

Note: prepared by the authors based on Scopus data using VOSviewer software

The nodes can be categorized into two distinct research directions:

— technological-operational axis, represents Industry 4.0, measurement systems,
and digital metrology directions;

— managerial-socio-technical axis, represents Al-enabled PM and PM 5.0
directions.

This separation reflects the ongoing shift from technology-focused perspective to
socio-technical one, where the success of Al adoption is not only determined by technical
capabilities but also by organizational, managerial, and cultural factors.

In addition to the composition analysis, a density analysis was conducted to assess the
distribution of research intensity across subject areas. As visualized in Figure 6, the map
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depicts a rough knowledge terrain, marked by remotely developed research areas (yellow
zones) with pronounced epicenters.
The identified research concentration areas are:

“Project Management 5.0”,“Al-enabled project management”, and “collective
intelligence” represent the highest research concentration zone, reflecting a rapidly expanding
interest in integration of Al technologies in project networks.

“Construction 4.0”, “industry”, and “construction” form another major collection,
indicating a significant role of construction industry as an empirical setting.

— “Factors”, “artificial intelligence”, and *business innovation” form a third
concentration of nodes representing a growing attention to factors and constraints influencing
Al adoption in business management.

ollective intelligence

A big data
n industry
réview

Figure 6 — Density visualization of publications in the field

Note: prepared by the authors based on Scopus data using VOSviewer software

These focal areas suggest that the field is characterized by three primary directions:
digital PM, industry-specific applications (construction), and adoption drivers.

On the other hand, subjects, such as digital infrastructure (“measurement”, “calibration
processes”), as well as “applicability” and “challenges”, are positioned in sparsely populated
zones, suggesting limited research attention despite their critical importance for
implementation. This disparity indicates that modern research is primarily opportunity-driven
and fixed on technological benefits without equal attention to constraints, adoption
challenges, and practical applicability.

Table 3 describes the clusters’ compositions and provides further insights into the
bibliometric structure of the field.
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Table 3 — Keyword co-occurrence clusters and their thematic interpretation

Cluster Thematic focus Representative keywords Interpretation
Al—ena_blet_j project ma.na_ggment; This cluster reflects the developing
collective intelligence; digital . .
L . theoretical perspective focused on Al-
Al-enabled PM and transformation; human-centric
) . . L . enabled PM and PM 5.0. The keywords
C1 socio-technical innovation; networked leadership; . o .
o ] manifest a transition to agile, team-
systems PM 5.0; project management 5.0; . . .
. ) . : based, and innovative PM practices,
project manager 5.0; socio-technical ] .
associated with Industry 5.0.
systems
artificial intelligence adoption; big .
. . ) L . The given cluster covers research on
Al implementation in | data; computer vision; construction o .
. : CR L the application of Al technologies
construction and industry; digital transformation in o L
Cc2 o 2 . . within construction industry, as well as
digital construction; generative Al; safety - : -
. i the determinants influencing the
transformation management; technology acceptance .
adoption success.
model
. artificial intelligence; business This cluster encompasses studies on
Organizational and . L R o ;
. - . innovation; construction firms; organizational determinants
C3 innovation factors in . L . . . .
. organizational behavior; project influencing Al adoption in construction
Al adoption i S .
management; smart buildings projects.
This cluster aligns with the core
Industry 4.0 calibration processes; digital principle of Industry 4.0, where
ca infrastructure and metrology; Industry 4.0; technological infrastructure, such as
measurement management processes; sensor-driven technologies and
systems measurement; software software systems determine success of
industrial projects.
This cluster underscores the
. construction; construction 4.0; significance of Al training and
Construction 4.0 and . . o T - . TR
C5 . education 4.0; industry; innovation; | innovation culture in organizations
education ecosystem .
students transition  towards  Industry 4.0,
particularly within construction setting.
Applicability and appllt_:ablllty; chall_enges; p_ubllc This _ cluster concentrates  on AI
. f building construction; service adoption challenges within industrial
C6 implementation - . i o S . .
engineering 4.0; smart building PM, indicating their lack of exploration
challenges . .
services in the current body of knowledge.

The clusters reveal a rapidly growing field, where Al adoption in industrial PM is a

multidimensional and evolving process rather than a purely technological movement. The
research extends from real-world applications in construction industry, through studies of
adoption determinants, towards emerging Al-enabled PM perspectives, emphasizing the
significance of managerial skills and innovative culture. At the same time, a thinner layer of
research addresses the adoption constraints, underscoring the existing gap in transferring Al’s
potential into practice. From a practical perspective, these trends suggest that organizations
should support technological investments with initiatives aimed at strengthening
organizational readiness, workforce competencies, and managerial capabilities, while
integrating Al implementation into broader digital transformation strategies and addressing
implementation risks. Overall, the field is characterized by interconnections of organizational
and technological dimensions, acknowledging that successful adoption of Al in industrial PM
depends on their alignment.

Collectively, the results show that future research must overcome descriptive
approaches towards theory-driven and empirically grounded studies that engage all
dimensions of Al adoption within industrial PM. This, in turn, requires development of
adoption frameworks that connect infrastructure requirements with managerial and
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organizational dimensions, while also considering under-researched perspectives such as
integration challenges, context limitations, and personnel readiness.

Conclusion. The present study provides a structural evaluation of the current body of
knowledge on adoption and implementation of Al in industrial PM.

The analyses of the sample’s metadata and leading works within the field demonstrate
a rapidly expanding research field with a strong concentration of studies in engineering and
computer science disciplines, as well as distinct dominance of review articles over evidence-
based studies, where key areas, such as adoption approaches remain underexplored.

The results of the bibliometric analysis conducted on VVOSviewer further confirm the
structural fragmentation of the research field with a dominance of application-focused studies,
especially within construction segment and Industry 4.0 contexts. The detailed examination of
the six subject clusters shows an emerging transition from technology-driven paradigms
toward human-centric and Al-enabled PM perspectives, while acknowledging the importance
of management support and innovative culture.

These findings indicate the need for future cross-disciplinary and empirically
grounded research that integrate the technical infrastructure and managerial practice
dimensions required to support effective Al adoption within industrial project environments.
By consolidating existing knowledge and identifying research gaps, this study contributes to
the development of a comprehensive and practically relevant research stream in the field.
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BHE/IPEHVE HCKYCCTBEHHOI'O MHTEJIJIEKTA B CHCTEME YIIPABJIEHWSI
WHTYCTPUAJLHBIMY MPOEKTAMHU: BUBJIMOMETPUYECKUI AHAJIU3 HAYYHO-
WCCJEJTOBATEJILCKHUX TEHIEHIIMI

A.O. Muipzazanues', I.C. Axvibaesa'”, /1. M. Bexenosa®

tAstana IT University, Acmana, Kasaxcman
2Anmamunckuti I'ymanumapno-Sxonomuueckuti Ynusepcumem, Anmamut, Kasaxcman

Pezrome. Cmpemumenvroe eneopeHie UCKyccmeennozo unmeniekma (MH) na npomviuuieHHbix pelHKax
mpancgopmupyem mpaouyuonHsie no0Xoovl NPoekmuoz2o menedxcmernma (I1IM). Oonaxo uccredosanus 6 3mot
HOB0U 00ACMU OCMAIOMCA PA3POSHEHHLIMU NO NPUKIAOHBIM U Oompaciesvim acnekmam. Llenv dannoeo
UCCIe008aHUA — BLIAGUMb MEKYue menoenyuu u npobens 8 ucciedosanusx enedpenus MU 6 undycmpuansrom
IIM nymem nposedenus OUOIUOMEMPUYECKO20 AHAU3A cyuwecmeyowux pabom. [lna docmudicenus mou yeau
bvL1a cobpana evibopka uz 95 sxcypHaivhblx cmametl, onyoauKo8anHvix 6 nepuod ¢ 2019 no mapm 2026 2o00a, u3z
0asvl dannvix Scopus ¢ UCNONBL308AHUEM COOMEEMCMEYIOWUX KIOUEBbIX CII08 U NPOAHATUIUPOSAHA C NOMOULIO
npozpammuozo obecnevenus VOSviewer ¢ ucnonv3osanuem uHCMpyMeHmos U3y anu3ayuil i Memooos HayuHo2o
Kkapmuposanus.  Pesynomamul  nokaswvigaiom — OblIcmpo  pacCuiuUpAIOWYIOCcs — 00aacms  UCCIe008aHUL  C
npeobnadarwuM YUCIoM Cmameil, OPUEHMUPOBAHHBIX HA UHICEHEPHble U MEXHOIOSUYeCKUe ACneKmsl, 6 mo
8pems KAk Habmooaemcsi Hedocmamox pabom u3z obracmu meneodcMeHma. Oma MmeHOeHYusi 6blaslisem
pacmywuii paspwlé mMexcoy ucciedoganusmu 8 oonacmu oocmudicenuit MU u ux nedpenuem 6 ynpasneHueckyro
cpedy, a maxce HeOOCMAMOK IMARUPULECKUX UCCTeO08AHUL, NOCEAUWEHHBIX UX NPAKIMUYECKOMY NPUMEHEHUIO 8
IIM. [annas cmamvsa eHocum 6KIA0 8 ucciedosanue, obobwas pasposHenHvle 3HaHuA o eHeopenuu MU 6
cucmeme unoycmpuanvno2o IIM, eviasnas knouesvie npobenvi 6 UCCIe008AHUAX U 0C8eujds NepCneKmusyl
6y0yUx UCCIe008aHUI.

Kniouesvle cnoea: uckyccmeenmvill UHMENLEK, NPOEKMHbLI MEHEONCMEHM, UHOYCMPUATLHBLIL CEKMOpP,
Hnoyempus 4.0, bubnuomempuyueckuil ananus, Hayurnoe kapmuposanue, VOSviewer.

HUHAYCTPUSIBIK ) KOBAJIAPJbI BACKAPY H(YﬁECIHI[E KACAHIBI UHTEJUIEKTTI
EHI'I3Y: FBIUIBIMU-3EPTTEY YPAICTEPIHIH BUBJIMOMETPUSAJIBIK TAJJAYbI
A.O. Mupsazanues®, I.C. Axvibaesa'”, JI.M. Bexenosa’
YUstana IT University, Acmana, Kazaxcman
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Tyiiin. Onepxacinmix Hapvikmapoa oicacanovl unmennekmmiy (KHU) owceden ewmeizinyi O0acmypiui
arcobanviy backapy (JKB) macindepin eseepmyoe. [lecenmen, Oyn dcayadaw naida OONbIN HCAMKAH CAA
oouvinwa 3epmmeynep KOJNOAHOANbL JHCIHE CANANBIK CANANAP2A WAWBIPAHKLL KYUiHOe Kaavin omulp. Byn
3epmmey0iy Makcamovl — KOJIOAHbICMAZbI 3epmmeyiepoiy OUOTUOMEMPUATLIK MANOAYbIH HCYP2i3Y ApPKbLIbL
unoycmuapaely KB nanowapmueinoa KU eneizydi 3epmmeyoeci xazipei ypoicmep MeH OIKbLIbIKMAPObL
anvikmay. Ocwl maxcamxa scemy yuin 2019 orcoinvinan 2026 scvinoviy HAYPLL3 Alibl APATLIZLIHOA HCAPUATAHRAH
95 acypnan makanaceinviy yaeici Scopus 0epexkKopvinan muicmi myuin co30epoi NAuOAIAHbIN HCUHATObL HCIHE
suU3yaIU3AYUL KYpanoapvl MeH 2blLIbIMU Kapmaea mycipy a0icmepin Koadama omuvipwin, VOSviewer
bazoapramanvlk  JHcacaKkmamacelnoa — manoauovl.  Homuoicenep — umoiceHepnix — dicone  MeXHOIOSUSLIbIK
MaKananapowiy OAciM CAHbIMEH Mme3 KeHeuin Kele HCAmKaH 3epmmey CAldCbli Kopcemeoi, COHbIMEH Kamap
backapy canacvinan yaecmep owcemkinikciz. Byn ypoic KU owcemicmikmepindeei 3zepmmeyiep MeH 01apobvl
backapy canacblHOa eHei3y apacblHOA2bl ATUAKMBIKMbIY APMYblH, COHOAl-aK oaapovl KB-0a npakmuxaivik
eH2Ii3y0i Kapacmelpamvli IMAUPUKATLIK 3epmmeyaepliy dcemicneywiniein kopcemeoi. Maxana onepkacinmik
JKB-0a KU enzizyoeci wawwipanksl 0i1imOi Oipikmipy, Hezizei 3epmmey ONKbUIbIKMAPbIH AHbIKMAY JiCIHE
bonawak sepmmeynepoiy nepcneKmMualapbiL KOPcemy apKblabl 3epmmeyee yaec Kocaobi.

Tyiinoi co30ep: dcacanovr unmennekm, sHcobanvlx b6ackapy, uHoycmpusiiblk cekmop, Mnoycmpus 4.0,
bubnUOMEMPUATLIK, MAoay, evlivimu kapmozpagusiay, VOSviewer.
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